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NATURAL  HISTORY. 


VOLUME  III. 


NOTE. 

The  alphabetical  arrangement  in  the  first  portion  of  this  volume  is 
followed  by  another  containing  the  additional  and  supplementary  information. 
When  referring  to  any  subject,  it  is  therefore  necessary  to  consult  both. 


[Htstrictdjj.]  —   

HADZE'LIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Anonacece.  It  has  a  3-lobed  calyx;  6  petals,  the  inuer  ones  smallest ; 
the  stamens  very  numerous ;  the  torus  convex  ;  the  carpels  distinct, 
indefinite  in  number,  long,  cylindrical,  obsoletely  ventricose  or 
torulose,  smooth,  striated  lengthwise,  becoming  many-celled  by  the 
pericarp  growing  together ;  many-seeded,  the  seeds  elliptical,  arillate, 
somewhat  erect,  numerous,  shining,  one  in  each  of  the  cells 
of  the  fruit;  the  arillua  formed  of  two  white  unequal  obcordate 
membranes. 

II.  sE'hiopica  has  ovate-acute  leaves,  3  inches  long,  12  to  11  lines 
broad,  smooth  on  the  upper  surface,  and  downy  beneath  ;  the  carpels 
are  pod-shaped,  1-2  inches  long,  knotted,  striated,  quite  smooth,  with 
the  taste  of*  pepper.  The  fruit  has  a  pungent  aromatic  taste,  and  is 
often  substituted  for  other  spices.  It  is  the  Piper  sEtkiopicum  of  the 
shops,  and  the  Anona  JZthiopiea  of  Duval  and  other  botanists.  It  is 
a  native  of  Sierra  Leone.  //.  aromalica  is  another  species,  yielding  a 
pungent  aromatic  fruit.  It  grows  in  the  forests  of  Guyana,  and  the 
fruit  is  used  by  the  negroes  as  a  condiment. 

(Lindley,  Flora  Medica.) 

HADDOCK.    [Morrhoa  ;  Q\mv>.y.  1 

HADR0SA1IRUS.    [See  Supplement.! 

H.fEMANTHUS.    [Amar  vlmdace/E.] 

HAEMATITE,  a  name  given  to  certain  forms  of  the  native  Peroxide 
of  Iron.  When  of  a  red  colour  it  is  called  Red  Htcmatite;  and 
when  brown,  Brown  Haematite.  [Iron.] 

H^MATOCOCCUS  (from  aha,  bl  ood,  and  k/ikkos,  a  grain),  a 
genus  of  Plants  belonging  to  the  natural  order  of  Alga:.  It  is 
characterised  by  being  composed  of  spherical  or  oval  cells  of  various 
sizes,  each  cell  being  invested  with  one  or  more  concentric  vesicles  or 
membranes,  multiplied  either  by  division  or  by  granules  formed 
within  the  parent  cells.  Several  species  of  this  gonus  have  been 
described.  One  of  the  first  observed  was  the  //.  sanguineus,  which, 
like  the  Red  Snow-Plant  (Pro'ococcus  nivalin),  has  its  cells  coloured 
red;  hence  the  generic  name.  Several  of  the  species  however  are  of 
a  green  colour,  and  Kiitzing  and  others  on  this  account  havo  proposed 
the  name  Mlcrocyitit  for  this  genus  of  plants. 
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sepals.  There  are  no  stamens ;  the  filaments  hairy  at  the  base  ;  the 
anthers  without  glands ;  style  capillary.  The  legume  is  compressed, 
flat,  lanceolate,  acuminate  at  each  cud,  2-seeded ;  the  sutures  iude- 
hiscent;  the  valves  bursting  longitudinally. 

//.  C'ampeachianum,  Logwood,  a  tree  common  all  over  the  West  India 
Islands.  It  is  a  low  spreading  tree,  with  a  stem  generally  crooked 
and  deformed,  seldom  thicker  than  a  man's  thigh ;  the  branches 
somewhat  flexuose,  terete,  covered  with  whitish  dots.  In  mountain 
and  moist  situations  it  is  unarmed,  but  in  the  plains,  or  where  the 
tree  is  stunted,  it  is  furnished  with  spines  below  the  leaves  ;  the  leaves 
2  or  4  from  the  same  point  (an  irregular  tough  tubercular  prominence), 
pinnate,  sometimes  dividing  in  a  bipiuuate  manner  at  the  lowest  pair 
of  leaflets;  the  leaflets  4-paired,  shortly  stalked,  obovato  or  obcordate; 
the  racemes  at  first  about  the  length  of  the  leaf,  afterwards,  as  the 
pods  form,  elongating ;  the  flowers  on  pedicels  half  an  inch  in  length, 
yellow,  and  slightly  fragrant ;  the  calyx  deeply  5-parted  ;  the  lobes 
unequal,  thrice  membranous,  purplish,  deciduous ;  the  tube  short, 
green,  and  bell-shaped ;  the  petals  nearly  equal,  obovate,  wedge-shapecf 
at  the  base,  scarcely  longer  than  the  sepals ;  the  stamens  alternately 
short,  inserted  (as  also  the  petals)  on  the  inside  of  the  margin  of  the 
persistent  tube  of  the  calyx  ;  anthers  ovate  ;  ovary  lanceolate,  com- 
pressed, 3-seedcd ;  stylo  projecting  beyond  the  stamens  and  petals ; 
stigma  capitate,  expanded ;  the  pods  compressed,  flat,  lanceolate, 
acuminate -at  both  ends,  2-seeded,  not  opening  at  the  sutures,  but 
bursting  longitudinally  by  a  division  passing  down  through  both  the 
valves.  It  is  chiefly  used  by  dyers.  It  is  a  powerful  astringent,  and 
may  be  employed  as  a  substitute  for  kino,  catechu,  &c.  In  diarrhoea 
and  dysentery  the  decoction  is  used  with  benefit. 

HiEMOCHARIS.  [Annelida.] 

HyEMODORA'CE^E,  Blood-Rools.  Under  this  name  jr.  RoDert 
Brown  proposed,  in  the  year  1810,  to  separate  from  the  natural 
order  Iridaccm  the  genera  Ilmmodorum,  Conostylis,  Aniyozautlios, 
I'ldcbocarya,  Dilalris,  Lanaria,  Herilicra,  and  Wachcndorfia.  He 
remarked  that  they  are  abundantly  different,  especially  in  being 
hexandrous,  or  in  having  the  stamens,  if  only  three  in  number, 
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TJABENA'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Orchidacece.    This  genus  has  a  ringent  hooded  perianth,  a  3-lobed 
entire  spurred  lip.     There   are  three  species  natives   of  Great 
Britain. 

H.  viridis,  the  Frog-Orchis,  has  a  very  short  2  lobed  spur,  linear 
flat  3-pointed  lip,  the  middle  point  the  shortest.  The  flower  is 
green,  and  the  lip  of  a  brownish  colour.  It  is  the  Persistylus  of 
Lindley,  and  the  Himanioglossum  of  Reichenbach.  It  grows  in 
pastures. 

H.  bifolia,  the  Lesser  Butterfly-Orchis,  is  distinguished  by  the  lip 
being  linear  and  entire,  and  the  pollen-masses  parallel.  The  flowers 
are  white.    It  is  found  in  heathy  places. 

H.  chloranlha,  the  Great  Butterfly-Orchis,  has  the  same  general 
characters  as  the  preceding  species  ;  but  the  flowers  are  larger,  and 
the  plant  is  taller  and  stouter.  The  pollen-masses  ascend  obliquely 
and  converge  upwards.    It  grows  in  moist  woods  and  thickets. 

(Babington,  Manual  of  British  Botany.) 

HABROCOMA,  a  genus  of  Mammalian  Animals  belonging  to  the 
order  Rodentia  and  the  sub-order  Hystricidw.  Two  species  were 
taken  by  Mr.  Darwin  near  Valparaiso,  //.  Cuvieri  and  II.  Bennctii. 
[Htstricid*.] 

HABZE'LIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Anonaceiz.  It  has  a  3-lobed  calyx ;  6  petals,  the  inner  ones  smallest; 
the  stamens  very  numerous ;  the  torus  convex  ;  the  carpels  distinct, 
indefinite  in  number,  long,  cylindrical,  obsoletely  ventricose  or 
torulose,  smooth,  striated  lengthwise,  becoming  many-celled  by  the 
pericarp  growing  together ;  many-seeded,  the  seeds  elliptical,  arillate, 
somewhat  erect,  numerous,  shining,  one  in  each  of  the  cells 
of  the  fruit;  the  arillus  formed  of  two  white  unequal  obcordate 
membranes. 

H.  jEthiopica  has  ovate-acute  leaves,  3  inches  long,  12  to  14  lines 
broad,  smooth  on  the  upper  surface,  and  downy  beneath  ;  the  carpels 
are  pod-shaped,  1-2  inches  long,  knotted,  striated,  quite  smooth,  with 
the  taste  of  pepper.  The  fruit  has  a  pungent  aromatic  taste,  and  is 
often  substituted  for  other  spices.  It  is  the  Piper  ^Ethiopicum  of  the 
shops,  and  the  Anona  ^Ethiopica  of  Duval  and  other  botanists.  It  is 
a  native  of  Sierra  Leone.  //.  aromatica  is  another  species,  yielding  a 
pungent  aromatic  fruit.  It  grows  in  the  forests  of  Guyana,  and  the 
fruit  is  used  by  the  negroes  as  a  condiment. 

(Lindley,  Flora  Medica.) 

HADDOCK.    [Morrhca;  Gadid.k  ] 

HADROSAURUS.    [See  Soppmmbht.1 

H.EMANTHUS.  [Amauyli 

HEMATITE,  a  name  given  to  certain  forms  of  the  native  Peroxide 
of  Iron.  When  of  a  red  colour  it  is  called  Red  Hematite;  and 
when  nrown,  Brown  Haematite.  [Iron.] 

HifJMATOCOCCU.S  (from  alp.a,  blood,  and  kSkkos,  a  grain),  a 
genus  of  Plants  belonging  to  the  natural  order  of  Algce.  It  is 
characterised  by  being  composed  of  spherical  or  oval  cells  of  various 
sizes,  each  cell  being  invested  with  one  or  more  concentric  vesicles  or 
membranes,  multiplied  either  by  division  or  by  granules  formed 
within  the  parent  cells.  Several  species  of  this  gonus  have  been 
described.  One  of  the  first  observed  was  the  //.  sanguineus,  which, 
like  the  Red  Snow-Plant  (Profoeoecas  nivalin),  has  its  colls  coloured 
red  ;  hence  the  generic  name.  Several  of  tho  species  however  are  of 
a  green  colour,  and  Kiitzing  and  others  on  this  account  havo  proposed 
the  name  MierocyUu  for  this  genus  of  plants. 
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The  species  are  found  upon  moist  rocks,  on  the  walls  of  caverns 
and  iu  clamp  places.    [Snow,  Red  ;  Pboiococcus.] 

(Hassall,  British  Freshwater  Algce ;  Botanical  and  Physiological 
Memoirs  of  the  Ray  Society.) 

HyE'MATOPS,  a  name  given  by  Mr.  Gould  to  a  genus  of  Birds 
inhabiting  Van  Diemen's  Land  and  New  South  Wales,  and  thus 
characterised  by  him  : — 

Bill  shorter  than  the  head,  slightly  curved,  without  any  denticle  at 
the  apex,  rather  compressed.  Nostrils  longitudinal,  and  covered  by 
an  operculum  ;  no  bristles  at  the  gape.  Wings  moderate,  first  quill 
short,  third  and  fourth  nearly  equal  aud  longest.  Tail  moderate, 
equal  or  slightly  forked.  Tarsi  moderate,  the  rather  strong  hallux  and 
claw  equalling  the  middle  toe  and  claw  ;  external  toes  equal  in  length. 
Ensanguined  spots  or  marks  (u;cvi  sauguinolenti)  above  the  eyes. 

Mr.  Gould  recorded  two  species,  Ihcmatops  valdirostris,  6SJ  inches 
in  length  (Van  Diemen's  Land),  and  H.  gularis,  6  inches  long  (New 
South  Wales). 

H/EMATOPUS.  [Charadriam.] 

H.iEMATORNIS.  [Falconid.e.] 

H^EMATOXYLON,  a  genus  of  Plants  belonging  to  the  natural 
order  FdbaceCB  or  Leguminosoz.  It  has  5  sepals  united  into  a  perma- 
nent tube.  The  petals,  5  in  number,  are  scarcely  longer  than  the 
sepals.  There  are  no  stamens ;  the  filaments  hairy  at  the  base  ;  the 
anthers  without  glands ;  style  capillary.  The  legume  is  compressed, 
flat,  lanceolate,  acuminate  at  each  end,  2-seeded ;  the  sutures  inde- 
hiscent;  the  valves  bursting  longitudinally. 

II.  C'ampeachianum,  Logwood,  a  tree  common  all  over  the  West  India 
Islands.  It  is  a  low  spreading  tree,  with  a  stem  generally  crooked 
and  deformed,  seldom  thicker  than  a  man's  thigh ;  the  brandies 
somewhat  flexuose,  terete,  covered  with  whitish  dots.  In  mountain 
and  moist  situations  it  is  unarmed,  but  in  the  plaius,  or  where  the 
tree  is  stunted,  it  is  furnished  with  spines  below  the  leaves  ;  the  leaves 
2  or  4  from  the  same  point  (an  irregular  tough  tubercular  prominence), 
pinnate,  sometimes  dividing  in  a  bipinuatc  manner  at  the  lowest  pair 
of  leaflets;  the  leaflets  4-pairud,  shortly  stalked,  obovate  or  obcordate; 
the  racemes  at  first  about  the  length  of  the  leaf,  afterwards,  as  the 
pods  form,  elongating ;  the  flowers  on  pedicels  half  an  inch  in  length, 
yellow,  and  slightly  fragrant ;  the  calyx  deeply  5-parted  ;  the  lobes 
unequal,  thrice  membranous,  purplish,  deciduous ;  the  tube  short, 
green,  aud  bell-shaped ;  the  petals  nearly  equal,  obovate,  wedge-shapecf 
at  the  base,  scarcely  longer  than  the  sepals ;  the  stamens  alternately 
short,  inserted  (as  also  the  petals)  on  the  inside  of  the  margin  of  the 
persistent  tube  of  tho  calyx  ;  anthers  ovate ;  ovary  lanceolate,  com- 
pressed, 3-seedcd ;  style  projecting  beyond  the  stamens  and  petals  ; 
stigma  capitate,  expanded ;  the  pods  compressed,  flat,  lanceolate, 
acuminate- at  both  ends,  2-seeded,  not  opening  at  the  sutures,  but 
bursting  longitudinally  by  a  division  passing  down  through  both  the 
valves.  It  is  chiefly  used  by  dyers.  It  is  a  powerful  astringent,  and 
may  be  employed  as  a  substitute  for  kino,  catechu,  &c.  In  diarrhoea 
and  dysentery  the  decoction  is  used  with  benefit. 

H^EMOCHARIS.  [Annelida.] 

EUEMODORA'CE-ffi,  Blood-Roots.  Under  this  name  jr.  xtoDert 
Brown  proposed,  iu  the  year  1810,  to  separate  from  the  natural 
order  Iridacete  the  genera  Ilwmodorum,  Gonostylis,  Anigozantltos, 
Phlcbocarya,  Dilatris,  Lanaria,  Ilerilicra,  and  Wachendorfia.  He 
remarked  that  they  arc  abundantly  different,  especially  in  being 
hoxandrous,  or  in  having  the  stamens,  if  only  thrtw  in  number, 
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stationed  opposite  the  petals,  and  in  having  the  anthers  opening  on 
the  side  next  the  stigma;  tho  habit  was  moreover  different.  This 
distinguished  botanist  mentioned  in  connection  with  his  new  order, 
without  actually  adding  it,  Xiphidhnn.  The  latter  genus  has  more 
recently  been  introduced  along  with  ITagenbachia  as  an  undoubted 
member,  notwithstanding  its  having  n  superior  ovary.  All  the  species 
have  equitant  leaves,  and  perennial  fascicled  fibrous  roots  or  bulb-like 
cormi ;  and  there  is  also  a  general  appearance  of  wool  upon  their 
flowers,  in  some  ca*es  to  such  an  extent  as  to  bury  nil  the  outer 
surface.  The  order  may  be  considered  a  connecting  link  between 
Iridaccw  and  Liliacca:  One  species,  Dilatrii  llcrititri,  yields  a  dyeing 
matter  in  its  rhizoma.  The  species  occur  in  North  America  sparingly, 
and  at  the  Cape  of  Good  Hope ;  several  are  described  from  the 
temperate  parts  of  Australia,  and  some  occur  in  Brazil  and  tho 
Mascana  Islands.  The  natives  of  Swan  River  live  on  tho  roots  of 
some  plants. belonging  to  this  order,  especially  of  Ifamodorum  panicu- 
latum  and  //.  tpiratum,  which  are  mild  and  nutritious  when  roasted, 
but  acrid  when  raw.  One  of  the  most  intense  bitters  known  is 
A letris  farinosa.   There  are  13  genera  and  50  species. 


Hcemodoracea. —  IVacheiutorfiti  thijrsoiden 
1,  a  flower  spread  open  to  show  the  position  of  the  thiee  stamens  ;  2,  a  ripe 
:apsule  ;  3,  a  seed. 

HiE'MULON,  a  genus  of  Fishes  of  the  section  Acanthopterygii 
and  family  Sciccnidcc.  It  has  the  following  generic  characters  : — A 
single  dorsal  fin  ;  seven  branchiostejous  rays ;  lower  jaw  compressed, 
a  small  oval  opening  and  two  small  pores  under  its  symphysis ;  the 
vertical  fius  partially  covered  with  scales. 

These  fishes  generally  approach  to  an  elongate  oval  form ;  the  body 
is  moderately  compressed  ;  the  tail  is  forked  ;  the  dorsal  fin,  which 
occupies  the  greater  portion  of  the  distauce  between  the  back  of  the 
head  and  the  tail,  although  continuous,  has  a  considerable  indentation 
at  that  part  where  the  spinous  rays  join  the  flexible.  The  portion 
of  the  under  jaw  which  is  covered  by  the  upper  when  the  mouth  is 
closed,  is  invariably  of  a  bright  red  colour.  The  species  of  Hamilton 
chiefly  inhabit  the  Caribbean  Sea,  and  are  eaten  by  the  inhabitants  of 
the  West  Indian  Islands.  They  are  of  moderate  size,  varying  from 
six  inches  to  one  foot  in  length,  and  generally  adorned  with  longi- 
tudinal or  oblique  dark  markings  on  a  pale  ground  colour. 

HAGENBACHIA.  [H^emodoeacejl.] 

HAIDINGERITE.  [Antimony.] 

HAIL.  [Snow.] 

HAIR.  The  hairy  coverings  of  the  Mammalia  are  composed  of 
long  delicate  processes  of  a  horny  substance,  which  grow  from  bulbs 
situated  in  or  beneath  the  skin.  Each  hair  is  contained  at  its  lower 
prrt  in  a  delicate  sheath,  or  follicle,  which  passes  obliquely  from  the 
surface  of  the  skin  on  which  it  opens  to  a  greater  or  less  depth,  and 
at  its  base  dilates  into  a  pouch  containing  the  bulb  of  the  hair.  The 


bulb  of  the  hair  consists  of  a  small  cone-shaped  body,  the  pulp  soft 
and  delicate,  and  apparently  made  up  of  blood-vessels  and  nerves 
and  covered  by  a  reflection  of  the  smooth  lining  of  tho  sheath  of 
the  hair,  which  is  continued  from  the  cuticle  covering  the  surrounding 
skin.  On  the  whole  surface  of  this  bulb  tho  substance  of  the  hair  is 
secreted,  and  as  each  layer  which  is  deposited  pushes  that  previously 
formed  onwards,  the  whole  gradually  advances  along  the  sheath  till  it 
projects  beyond  the  skin,  and  thence  continues  to  grow  free.  In  tho 
early  embryo  the  sheath  or  follicle  in  which  the  hair  is  afterwards 
formed  is  alone  seen,  then  a  delicate  vessel  may  be  traced  to  its  base, 
where  a  little  black  spot  is  soon  formed,  and  this,  as  all  the  other 
parts  increase,  is  gradually  developed  into  a  hair.  Into  each  hair- 
follicle,  as  Qurlt  has  shown,  there  open  the  ducts  of  one  or  two  littlo 
glands,  by  which  the  oily  matter  is  secreted  to  lubricate  the  hair  and 
keep  it  supple  and  firm,  and  where  these  are  deficient  the  same 
purpose  seems  to  bo  performed  by  the  follicle  itself.  The  annexed 
cuts  will  explain  the  general  mode  of  formation  of  hairs,  which,  it 
may  be  observed,  is  effected  in  the  same  manner  as  that  of  horn, 
nail,  and  many  other  extra-vascular  appendages  of  animal  bodies, 
namely,  by  the  deposition  of  successive  layers  of  organic  matter  on 
the  surface  of  an  abundantly  vascular  tissue.  Fig.  1  represents  an 
oblique  section  of  the  pulp  and  lower  part  of  the  whisker  of  a  lion, 
in  the  Hunterian  Museum,  in  which  a  is  the  body  of  the  hair,  b  the 
conical  pulp,  and  c  a  blood-vessel  passing  into  and  ramifying  iu  it. 
Fig,  2  is  a  section  of  the  skin  of  the  upper  lip  of  a  lion,  with  part  of 
a  whisker  completely  formed,  and  another  in  progress  of  growth, 
from  the  same  collection  ;  a  is  the  outer  part  of  the  hair-follicle, 
formed  by  a  deep  depression  iu  the  skin  ;  b  is  its  internal  cuticular 
lining;  c  the  contained  hair;  d  the  sheath  containing  the  vessels  and 
nerves,  passing  to  the  base  of  the  follicle  and  bulb  of  the  hair. 
Fig.  3  is  a  section  of  the  skin,  containing  a  hair  from  the  human 
scalp,  from  the  figure  by  Guilt,  in  Midler's  '  Archiv  fur  1835  :'  here 
ft  is  the  thin  cuticle,  b  the  cutis,  c  the  subjacent  fat,  d  the  cellular 
tissue,  in  which  the  base  of  the  hair-follicle  e  is  seen;  /  is  the  hair 
itself,  enlarged  at  its  base,  and  y  fj  are  the  two  sebaceous  glands 
opening  into  the  sheath 


Tig.  1. 


Fig.  3. 


In  man  t';e  hairs  are  not,  as  has  been  generally  supposed,  perfectly 
cylindrical.  Weber  has  shown  that  they  are  all  more  or  less  flattened, 
so  that  a  transverse  section  presents  an  elliptical  form,  or  sometimes, 
from  one  side  being  grooved,  has  the  shape  of  a  bean.  The  hair  of 
the  whiskers,  beard,  and  mustachios,  and  in  general  all  short  cui  ly 
hair,  is  most  flattened.    In  most  instances  flatness  and  curliuess  are 


HAIR.  HAIRS. 


directly  proportionate,  and  both  attain  their  maximum  in  the  erisp 
woolly  hairs  of  the  negro,  which  are  sometimes  as  much  as  two-thirds 
broader  in  one  direction  than  in  the  other.  The  hair  of  the  negro 
however,  though  called  woolly,  differs  considerably  from  the  wool, 
properly  so  named,  of  sheep  and  other  animals:  the  latter  is  not 
spirally  curled,  but  wavy,  all  its  curves  being  nearly  in  the  same 
plane ;  it  is  much  more  delicate,  and  perfectly  round,  and  hence, 
from  its  being  equally  fitted  to  curl  in  any  direction,  is  peculiarly 
adapted  for  spinning-,  while  the  flattened  hairs  of  men  have  always  a 
tendency  to  turn  their  broadest  surfaces  towards  the  middle  of  the  curl. 

Except  at  their  base,  into  which  the  conical  pulp  enters  to  a 
variable  distance,  the  hairs  are  perfectly  solid,  and  in  most  animals 
their  substance  is  similar  throughout.  Weber  has  shown  that  the 
appearance  of  a  central  canal  running  along  them,  and  of  a  softer 
internal  than  external  material,  has  resulted  from  microscopic  errors, 
occasioned  by  the  unequal  refraction  of  light  passing  through  their 
rounded  or  grooved  surfaces.  Only  in  the  lion,  zebra,  and  llama,  did 
Weber  find  that  the  internal  part  seemed  rather  paler  than  the  outer ; 
in  the  roebuck  and  a  few  other  animals  he  found  the  cellular  structure 
which  has  been  sometimes  erroneously  supposed  to  exist  in  all  hair. 
The  cells  are  all  hexagonal,  much  like  those  in  the  cellular  tissue  of 
plants.  The  average  diameter  of  hairs  from  the  human  head  are 
respectively  about  l-300th  and  l-500th  of  an  inch,  and  hairs  often 
attain  a  length  of  6  or  7  feet  in  women.  Instances  are  recorded  also 
of  the  hair  of  the  beard  growing  to  a  length  of  9  feet.  They  are 
generally  of  the  same  thickness  throughout  their  whole  length  in 
man,  but  in  the  finer  kinds  of  wool  they  are  of  unequal  size 
at  different  parts.  This  seems  to  indicate  an  occasional  alter- 
ation in  the  size  or  activity  of  the  pulp,  a  supposition  which  is 
further  supported  by  the  varieties  of  colour  which  the  same  hair 
sometimes  presents,  as  in  those  animals  which  seem  to  have  gray  furs, 
but  in  which  each  hair  is  made  up  of  alternate  bands  of  black  and 
white.  In  man  however  nothing  of  this  kind  occurs  ;  the  colour  of 
each  hair  is  uniform,  the  appearance  of  grayness  being  produced  by  a 
mixture  of  completely  white  with  dark  hairs.  The  colour  of  the 
human  hair  generally  varies  with  the  colour  of  the  iris  and  the  general 
dark  or  light  hue  of  the  skin.  Commonly,  the  darker  the  hair  the 
more  robust  the  body,  and  the  coarser  the  skin  and  other  tissues ; 
and  this  holds  still  more  with  animals  than  in  man,  for  not  onl}' 
are  white  or  gray  horses  less  healthy  and  vigorous  than  dark  ones, 
but  if  one  or  two  of  a  d;irk  horse's  legs  be  white  they  are  always 
more  liable  to  injury  and  to  disease. 

Hairs  are  capable  of  movement,  and  the  standing  of  the  hair  on 
end  from  alarm  i3  not  imaginary.  It  is  found  that  each  bulb  of  the 
hair  is  supplied  with  a  minute  muscle,  which  acts  in  producing  move- 
ment of  the  hair.  (Lister,  On  the  Muscular  Tissue  of  the  Skin, 
'  Microscopical  Journal,'  vol.  i.°  p.  233.) 

Hairs  are  very  elastic  ;  they  admit  of  being  stretched  nearly  ono- 
third  of  their  length,  and  regain  their  original  length  almost  com- 
pletely :  in  proportion  to  their  size  they  are  very  tough  and  firm.  In 
masses  they  are  impenetrable,  except  to  very  great  violence,  and 
hence  one  of  their  uses  in  the  thick  coverings  of  animals ;  they  are 
also  adopted  in  armour,  as  for  the  coverings  of  helmets.  They  are 
extremely  bad  conductors  of  heat,  and  they  are  generally  found  most 
thick  and  abundant  in  animals  subject  to  long  exposure  to  cold,  in 
whom  moreover  an  additionally  thick  coat  is  provided  at  each  winter 
after  the  annual  shedding.  They  are  non-conductors  of  electricit}', 
and  when  rubbed  with  almost  any  other  substance  so  large  a  quantity 
of  negative  electricity  is  developed  that  in  the  dark  even  sparks  may 
be  Reen,  and  the  peculiar  crepitating  sound  of  rapid  littlu  electrical 
discharges  may  be  heard.  This  is  especially  the  case  with  the  drier 
hairs  of  cats,  dogs,  Ac. ;  but  the  weaker  electrical  phenomena  may  be 
observed  by  rubbing  the  human  scalp.  Hair  ia  also  remarkably 
bygrometric,  attracting  and  retaining  in  its  tissue  a  large  quantity  of 
moisture,  in  consequence  of  which  it  becomes  flaccid  and  lengthens, 
and  hence  it  is  used  in  the  construction  of  the  more  common  hygro- 
meters. It  assists  also  to  shield  the  skin  from  moisture  by  its  oily 
surface,  and  when  thick  presents  almost  an  impenetrable  barrier  to 
water.  Thus  serving  to  isolate  the  animal  from  the  three  most 
powerful  external  agents,  heat,  electricity,  and  moisture,  it  is  scarcely 
possible  to  imagine  any  structure  better  adapted  for  the  external 
covering  of  the  whole  body,  whose  motions  it  is  too  light  to  impede, 
and  to  whose  beauty  it  bo  remarkably  contributes. 

In  chemical  properties  hair  resembles  horn,  nails,  &c.  It  is  soluble 
in  water  at  a  very  high  temperature,  as  in  a  Papin's  digestor,  leaving 
*  l»rge  quantity  of  oil  mixed  with  sulphuret  of  iron,  and  some 
sulphuretted  hydrogen.  It  is  this  oil,  with  the  sulphuret  of  iron, 
which  gives  the  colour  to  the  hair,  and  by  whose  absorption  grayness 
is  produced.  The  iron  is  most  abundant  in  the  darkest  hair,  and  the 
sulphur  is  the  ingredient  on  which  the  action  of  the  various  black 
dyes  for  red  or  gray  hair  depends.  These  arc  all  composed  of  some 
salt  of  silver  or  lead,  which,  mixed  with  some  oily  or  fatty  substance 
in  the  form  of  pomatum,  insinuates  itself  into  tho  hair,  where  it  is 
decomposed  and  a  black  sulphuret  of  silver  or  lead  is  formed.  Hair 
is  soluble  in  alkalies  and  alkaline  earths,  and  for  this  reason  tho  depi- 
latories in  common  use  are  chiefly  composed  of  quick  lime,  which 
however  is  materially  injurious  to  the  skin  at  the  same  time  that  it 
removes  the  hair.    Hair  contains  a  very  small  quantity  c  f  water,  and 


when  burnt  leaves  a  large  proportion  of  ashes,  containing  iron, 
manganese,  and  various  salts  of  lime  ;  it  is  owing  to  these  properties 
that  hair  is  peculiarly  indestructible,  and  has  been  found  unaltered  on 
mummies  more  thau  twenty  centuries  old.  It  has  even  been  supposed 
to  grow  after  death,  but  it  is  probable  that,  in  the  few  authentic 
cases  in  which  this  is  stated,  it  was  owing  to  the  lengthening  of  the 
hair  by  the  attraction  of  moisture  from  the  body  or  surrounding 
't  atmosphere,  and  to  the  more  rapid  drying  and  contraction  of  the 
adjacent  tissues. 

Little  need  be  said  of  the  diseases  of  hairs.  Possessing  neither 
vessels  nor  nerves,  except  at  their  base,  they  are  rarely  altered  except 
j  by  the  diseases  of  the  skin  itself.  [Entophyta.]  Their  fall,  as  it  is 
called,  is  in  most  animals  annual,  but  in  man  seems  not  to  occur 
;  except  by  accident,  or  after  particular  diseases.  The  process  by  which 
|  it  takes  place  is  unknown,  but  is  probably  similar  to  that  of  the 
I  shooting  of  the  quills  of  the  porcupine,  by  the  gradual  approximation 
of  the  base  of  the  follicle  to  the  surface.  Their  loss  of  colour,  which 
is  sometimes  exceedingly  rapid,  is  owing  to  deficient  secretion  of  the 
colouring  oil,  and  can  only  very  rarely  be  remedied.  When  sufficient 
moisture  is  not  supplied  they  sometimes  split  at  their  points  like 
bristles  ;  at  others  they  break  at  tho  middle  of  the  shaft,  snapping  oft", 
and  leaving  a  little  fringed  extremity  to  the  stump.  The  most 
singular  alteration  however  to  which  they  are  subject  is  that  called 
the  '  plica  polonies,'  from  its  occurring  almost  exclusively  in  some 
towns  in  Poland,  in  which,  with  so  much  general  disease  as  sometimes 
proves  fatal,  the  hair  of  the  head  becomes  sticky  and  matted  together, 
when  touched  gives  extreme  pain,  and  is  sometimes  said  even  to  bleed 
when  cut.  This  fact  cannot  however  be  regarded  as  evidence  of  the 
hair  naturally  contaiuiug  vessels,  though  it  indicates  an  elongation 
of  the  pulp  to  some  distance  beyond  the  skin,  just  as  is  the  case  in 
dogs,  whose  whiskers  will  sometimes  bleed  if  cut  very  close  to  tho 
surface.  [Skix.] 

(Weber,  in  Hildebrandt's  Anatomic,  vol  i. ;  Gurlt,  in  Miiller's 
Archiv  fiir  Anatomic  und  Physiologic,  1S35  ;  Kulliker,  Manual  of 
Human  Histology,  translated  by  Busk  and  Huxley  for  Sydenham 
Society.) 

HAIRBELL.  [Campanula.] 

HAIR-GRASS.  [Aira.] 

HAIRS.  In  plants  these  are  long  expansions  of  the  cuticle,  chiefly 
intended  to  answer  the  double  purpose  of  collecting  moisture  from  tho 
atmosphere  and  of  protecting  the  surface  of  a  plant  from  the  too 
powerful  influence  of  tho  sun's  rays.  It  is  supposed  that  they  are 
also  destined  to  assist  in  tho  conveyance  of  certain  kinds  of  seeds 
through  the  air,  and  in  other  cases,  as  in  that  of  cotton,  the  are 
specially  adapted  for  the  use  of  man.  That  the  two  first  purposes  are 
those  for  which  hairs  growing  on  the  surface  of  plants  are  intended, 
eecms  sufficiently  indicated  by  the  following  facts  :— 


1,  common  liairs  of  the  stem  of  Bryonia  alba,  becoming  glandular  at  the  oaso 
or  apex  ;  2,  3,  a  mixture  of  hairs  (2)  and  glands  (3)  from  the  Item  Ot  Die* 
tamnuH ;  4,  double  glands  at  the  point  of  the  SOU'S  Of  I,y\imacliia  vulgaris f 
■i,  s  ball  glandular  at  the  apex,  from  Primula  Sinensis ;  6,  gland  on  the  end  of 
the  hairs  of  Sisymbrium  Sophia  ;  7,  one  of  the  yellow  glands  found  on  the  head 
of  the  hairs  of  Scrophularia  nodosa. 

In  all  cases  hairs  are  composed  of  lengthened  cells  of  cellular  tissue, 
extending  from  one  or  more  of  tho  cells  of  the  cuticle.  Most  com- 
monly they  arc  quite  simple,  and  aro  merely  formed  of  several  cells 
of  equally  diminishing  size,  placed  end  to  cud,  or  of  a  single  cell.  Of 
the  latter  kind  are  the  long  entangled  hairs  that  clothe  the  surface  of 
the  cotton  seed,  and  which  aro  manufactured  into  thread  and  linen. 


HAIRS. 


UALCYONIDiE. 


I 


Sometimes  several  such  hairs  spring  from  a  common  point  as  in  Malva- 
ceous  and  Euphorbiaceous  plants,  and  Marrubium  creticum  (Jig.  8)  ; 
these  are  technically  called  stellate.  Others  branch  in  various  ways, 
as  in  Nicandra  anomala  (fig.  9),  and  from  such  the  woolly  appearance 
of  the  surface  of  plants  often  takes  its  origin.  Itsometimes  happens 
that  the  cell,  out  of  which  a  hair  is  formed,  instead  of  growing  perpen- 
dicular to  the  surface,  lengthens  in  a  parallel  direction,  growing  at 
two  opposite  sides  ;  cases  of  this  sort  are  found  commonly  in  Malpigh- 
iaccous  plants,  and  in  the  common  hop.  {Fig.  10.)  Finally,  in  those 
instances  where  the  terminal  cell  enlarges  and  is  furnished  with  an 
aperture,  hairs  become  glands,  and  consequently  secreting  organs. 
{Pigs.  1,2,  3,  4,5,6,7,  10,  11.) 


The  mechanism  of  stinging  hairs  in  Urtica,  Wigandiaurens,  and  tin 
Loasacece  is  very  interesting.  Almost  all  stinging  hairs  end  in  a  litth 
knob-shaped  swelling,  which  is  exceedingly  brittle,  and  easily  knocked 
off  by  a  touch.  The  opened  point,  on  being  pressed  against,  exudes 
the  secretions  contained  in  the  cells  at  the  base  of  the  hair,  and  will 
produce  poisonous  effects  when  introduced  into  animal  tissues.  Our 
indigenous  nettles  are  the  least  injurious.  The  stings  of  the  Loasacece 
are  much  more  so,  while  the  Urtica  crenata  and  U.  crenulata  of  the 
East  Indies  produce  wounds  in  which  pain  is  felt  for  weeks  and  mouths 
alter  touching  them.  The  most  dangerous  of  all  is  the  Urtica  uren- 
tissiina  of  Blume,  called  in  Timor,  Daouu  Setan,  and  by  the  English 
Devil's  Leaf.  The  wounds  of  this  plant  give  pain  for  years  after, 
especially  in  damp  weather,  and  occasionally  death  from  tetanus  is 
the  result.  Could  we  separate  this  poison,  it  would  be  the  most 
powerful  vegetable  poison  known. 

In  the  early  stages  of  growth  these  hairs,  all  of  them,  possess  an 
active  circulation  of  the  sap.  Some  hairs  have  their  contents  absorbed 
at  a  special  time,  so  that  the  hair  is,  as  it  were,  absorbed  into  its  own 
proper  cavity.  This  remarkable  phenomenon  takes  place  in  the  hairs 
of  the  style  in  Campanulacccc.  Also  in  the  globular  cells  of 
knob-shaped  hairs,  which  then  look  as  if  half  had  been  cut  through, 
or  as  if  a  cover  had  been  removed.  Meyeu  has  published  a  work  on 
hairs,  distinguished  by  many  peculiarities,  but  will  repay  perusal. 

Aquatic  plants  are  said  to  have  no  hairs,  but  in  the  case  of 
Callitriche  vema  and  Hippuris  vulgaris,  Dr.  Lankester  has  demonstrated 
the  existence  of  rosette-shaped  bodies,  which  are  evidently  homologous 
with  hairs.  In  Callitriche  they  are  composed  of  four  or  five  cell3 
attached  to  a  central  cell,  which  servss  as  the  point  of  attachment  to 
the  epiblema  or  cellular  layer  of  the  leaf  and  stem.  An  organ  of  a 
similar  kind  occurs  in  Pinguicula  vulgaris. 

The  hairs  of  the  Drosera  rotundifolia  contain  spiral  vessels.  This 
would  indicate  that  the  bodies  thus  named  belong  to  the  vascular 
system  of  the  plant,  and  ought  rather  to  be  regarded  as  segments  of 
the  leaf  than  as  true  hairs. 

In  consequence  of  the  hairs  of  plants  being  an  extension  of  cellular 
tissue,  which  is  naturally  thin-sided,  all  hairs  are  much  weaker  than 
the  tough  thick-sided  tubes  of  which  woody  tissue  is  composed.  This 
accounts  for  the  well-known  fact  that  all  goods  manufactured  from 
cotton,  which  is  vegetable,  are  far  less  tough  and  durable  than  those 
which,  like  linen,  are  prepared  from  the  tissue  of  bark  or  wood. 
When  the  two  forms  of  matter  are  submitted  to  microscopical  examina- 
tion, the  thin  sides  and  transverse  partitions  of  the  former  will  usually 
distinguish  it  from  the  thick-sided  tubes  of  the  latter,  in  which  no 
partitions  are  discoverable. 

(Schleiden,  Principles  of  Scientific  Botany,  translated  by  Lankester; 
Heporlof  Twentieth  Meeting  of  British  Assjciation.) 


HAIR-SALT.  The  efflorescence  of  native  Sulphate  of  Magnesia  is 
thus  called. 

HAIR-TAIL,  or  TRICHIURUS.  [Ttgnioides.] 
HAJE,  a  name  of  a  venomous  Serpent,  Coluber  JIaje  of  Linnams. 
[Naia.] 

HAKE.  [Mkulucius.] 

HALCYONIDyE,  a  family  of  Birds  belonging  to  the  Fissirostral 
Tribe,  of  the  order  Insessorcs,  or  Perching  Birds,  according  to  the 
system  of  Mr.  Vigors.  [Insessokiss.]  This  family  includes  the  beautiful 
birds  known  by  the  name  of  Kingfishers. 

In  Willughby's  '  Ornithology,'  edited  by  John  Ray,  the  "  Kingfisher 
— Ispida  au  veterum  Alcyonl"  is  placed  at  the  head  of  "  Laud-Birds 
that  feed  upon  Fish." 

Ray,  in  his  '  Synopsis,'  gives  the  bird  the  same  title  and  position ; 
but  the  heading  varies  a  little  from  that  of  Willughby  ;  for  Ray  makes 
the  Kingfisher  the  first  of  his  "  Aves  terrestres,  aquas  frequentantes, 
rostris  longis,  piscivorae." 

Brisson  arranged  the  Kingfishers  (Martin-Pecheurs)  in  company  with 
the  Todies,  as  the  two  genera  forming  the  third  section  of  his  four- 
teenth order,  consisting  of  those  birds  which  have  the  middle  of  the 
three  anterior  toes  united  to  the  external  one  up  to  the  third  joint, 
and  to  the  internal  one  up  to  the  first. 

Linuaius  placed  the  Kingfishers  under  his  order  Pica,  between  Todus 
and  Merops,  with  the  generic  appellation  of  Alcedo,  and  the  following 
definition  : — Bill  trigonal,  thick,  straight,  and  long.  Tongue  fleshy, 
very  short,  flat,  and  acute.    F oet  gressorial  iu  most." 

Latham's  second  order,  Pica;  is'divided  into  three  section?.  The 
third  of  these  consists  of  birds  with  gressorial  feet,  and  consists  of 
the  Motmots,  the  llornbills,  the  Kingfishers,  the  Todies,  and  the 
Bee- Eaters. 

Lace'pcde's  thirteenth  subdivision  consists  of  birds  whose  external 
toes  are  united  almost  throughout  their  length  (Platypodes) :  his 
seventeenth  order  (which,  with  the  sixteenth,  eighteenth,  nineteenth, 
and  twentieth,  comes  under  this  subdivision)  consists  of  the  genera 

Alcedo  and  Ceyx: 

The  tenth  and  last  family  of  M.  Dumeril's  second  order  (Passereaux) 
consists  of  the  Tenuirostres,  or Leplorhamphes.  It  coutains  many  genera, 
the  Kingfishers,  the  Todies,  the  Bee-Eaters,  the  Humming-Birds,  the 
Creepers,  the  Hoopoes,  &c. 

The  fourth  order  iu  the  method  of  M.  Meyer  comprises  the  genera 
Merops  and  Alcedo  only. 

Illiger's  Ambulatorcs  form  his  second  order,  the  first  division  of 
which,  the  sixth  in  relation  to  the  consecutive  numbers,  is  termed 
Angulirostrcs.  This  division  comprehends  the  genera  Alcedo  and 
Merops  only.  It  is  preceded  by  the  Syndactyly  the  last  division  of 
his  first  order,  Scansores  ;  and  the  Syndactyly  consist  but  of  one  genus, 
Galbula.  It  is  immediately  succeeded  by  the  Suspensi;  and  Trochilus 
is  the  only  genus  of  this  division. 

Cuvier's  Syndactyles,  the  fifth  division  of  his  second  order,  Pas- 
sereaux, comprise  the  genera  Merops,  Prionitcs  (Motmots),  Alcedo, 
Ceyx,  Todus,  and  Buceros. 

M.  Vieillot  makes  the  Sylvicolce  the  second  order  in  his  arrangement. 
The  second  tribe  of  this  order  (Anisodactyli)  is  made  up  of  numerous 
families.  The  twenty-fourth  consists  of  the  Bee-Eaters  and  King- 
fishers. It  is  immediately  preceded  by  the  Epopsides,  and  immediately 
succeeded  by  the  Antriades  (Rupicola),  the  twenty-sixth  (Prionotes) 
consisting  of  the  Motmots  and  Calao  (Hornbills). 

The  Alcyons,  the  seventh  order  of  M.  Temminck,  consist  of  the 
Bee-Eaters,  the  Kingfishers  (Martin-Pecheurs),  and  the  Kinghunters 
(Martin-Chasseurs). 

In  the  method  of  M.  De  Blainville  his  Scansores  are  divided  into  the 
Heterodactyles,  the  Zygodactyles,  and  the  Syndactyles.  Alcedo  (Linn.) 
is  the  representative  of  the  latter.  In  the  method  of  the  same 
zoologist,  as  developed  by  M.  Lherminier,  the  Kingfishers  (Martin- 
Pecheurs — Alcedo,  Linn.)  are  placed  in  the  first  or  normal  sub- 
class, and  form  the  thirteenth  family,  coming  between  Merops  and 
Buceros. 

Mr.  Vigors,  in  his  paper  '  On  the  Natural  Affinities  that  Connect 
the  Orders  and  Families  of  Birds,'  observes,  that  if  the  genus  Todus 
of  authors  be  examined  with  reference  to  its  general  affinities,  an 
intimate  resemblance  will  be  found  between  it  and  the  succeeding 
group  of  Halcyonidce ;  since  the  only  species  known  when  he  wrote 
exhibits  the  exact  representation  of  a  Kingfisher,  with  the  exception 
of  a  shorter  and  more  depressed  bill.  He  is  of  opinion  that  we  are 
thus  conducted  to  the  Halcyon  of  Mr.  Swainson,  a  genus  which  he 
thinks  extremely  distinct  and  well-defined  (regretting  however — and 
with  justice — that  the  name  had  not  been  retained  for  that  group  of 
the  family  which  includes  the  European  Kingfisher,  the  bird  known 
to  the  ancients  under  that  name),  and  from  that  genus  to  the  Dacelo 
of  Dr.  Leach,  until,  in  the  more  slender  bill  of  Alcedo,  is  found  an 
approaching  conformity  to  the  more  delicately-shaped  bills  of  the 
succeeding  family  of  Meropidce.  In  the  group  of  Halcyonida  he  places 
the  Galbula  of  Brisson,  which,  though  distinguished  from  the  groups 
of  which  Mr.  Vigors  is  treating  by  its  zygodactyle  feet,  and  as  such 
arranged  by  modern  writers  among  the  true  Scansores,  was,  Mr.  Vigors 
observes  in  continuation,  originally  included  in  the  genus  Alcedo  by 
that  great  master  of  natural  affinities,  Linnajus,  on  account  of  the 
identity  of  the  general  structure  and  economy  of  both  groups.  Here 
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Mr.  Vigors  thinks  that  it  must  necessarily  be  placed,  if  wo  look  to 
natural  affinity  rather  than  tho  strict  dictates  of  artificial  arrange- 
ment ;  and  with  it  he  fancies  may  be  placed  somo,apparently  con- 
terminous groups,  Capilo  of  Vieillot,  and  some  of  its  affinities,  &c,  of 
which  the  toes  are  equally  disposed  in  pairs.  The  relationship  of  all 
to  the  true  Scansorcs  may,  he  says,  be  accounted  for  by  the  considera- 
tion of  that  tendency  which  opposite  sides  of  a  circlo  of  affinity 
generally  evince  to  approach  each  other.  Tho  very  difference  however 
between  the  feet  of  AlccdoMid  Oalbula  (which  two  groups,  at  the  same 
time,  ho  adds,  it  must  be  remarked,  agree  more  intimately  in  every 
particular  of  the  leg  and  foot,  oxoept  the  scansorial  disposition  of  the 
toes,  than  Oalltula  accords  with  any  of  the  Scansorcs  in  the  same 
characters),  is  lost  in  a  species  of  Oalbula  which  Mr.  Vigors  had 
lately  inspected  from  Brazil,  where  one  of  the  hind  toes  is  wanting, 
and  where  the  foot  thus  exactly  corresponds  with  that  of  the  three- 
toed  Halcyonida;,  or  the  genus  Ceyx  of  M.  Lace'pede.  The  singular 
and  beautiful  species  of  the  Linnoean  Alcedo,  the  Ternate  Kingfisher, 
which  Mr.  Vigors  characterises  as  a  genus  under  the  name  of  Tanysip- 
tera,  shows,  in  his  opiuion,  the  equal  approximation  of  that  genus  to 
Galbula,  and  a  deviation  from  its  own  type,  its  tail  deserting  the 
shortened  character  of  that  of  the  true  Kingfisher,  and  assuming  the 
lengthened  and  graduated  conformation  of  the  same  member  in  the 
Paradise  Jacamar  and  the  other  long-tailed  Galbuhc.  Having  now 
arrived  at  the  last  family  of  the  tribe,  Mr.  Vigors  directs  us  to  look 
for  that  connecting  affinity  which  will  lead  us  back  to  that  other 
family  of  it  with  which  he  commenced  his  observations.  Here  again, 
he  remarks,  the  universally-acknowledged  relationship  between  the 
Halcyonida:  and  the  Mcropidce  leaves  him  nothing  to  observe.  He 
refers  to  the  gradually-attenuated  bills  of  Alcedo  and  Galbula,  and  the 
increasing  length  of  the  tail  in  the  latter  genus,  as  softening  down  the 
differences  by  which  these  families,  united  by  general  habits  and 
economy,  alone  appear  to  be  separated.  Thus  the  circular  succession 
of  affinities  by  which  the  tribe  of  Fissirostres  returns  into  itself  appears 
to  Mr.  Vigors  to  be  complete. 

The  fifth  and  last  family  of  M.  Latreille's  second  order  (Passereaux) 
consists  of  the  Bee-Eaters,  Motmots,  Todies,  Kingfishers,  the  genus 
Ceyx,  and  the  Hornbills.  The  fourth  family  comprises  the  Tenuiros- 
Ires,  and  the  Scansorcs  (Grimpeurs)  form  the  order  which  immediately 
follows  the  Passereaux. 

Prince  Bonaparte,  in  his  '  Tabella  Analitica  de'  Generi'  (' Specchio 
Comparative,'  1827),  makes  the  tribe  Ambulatoves  immediately  follow 
the  tribe  Scansores.  The  first  family  of  the  Ambulatores  consists  of 
the  genera  A  Icedo  and  Merops. 

In  M.  Lesson's  'Projet'  the  third  tribe  (Syndactyles)  of  the  first 
order,  Insessores  or  Scansores  (Grimpeurs),  includes  four  families,  in 
the  following  order : — Meropida:,  Halcyonida:  (Alcyonees),  Mupicolidw 
(Rupicolees),  and  Buccridx. 

In  the  '  Table  Me'thodique,'  at  the  end  of  his  'Manuel,'  Lesson  makes 
the  family  Meropida:  comprise  the  genera  Merops,  Alcedo,  Dacclo, 
Ceyx,  Syma,  Todiramphus,  Momotus,  and  Buceros. 

Mr.  Eyton,  in  his  arrangement,  published  in  his  'History  of  the 
Barer  Species  of  British  Birds'  (1830),  makes  his  fourth  family 
(Tcnuirostres,  Cuv.)  of  his  second  order  (Passcrcs,  Linn.)  consist  of 
three  divisions  : — 1st,  the  Anisodactyli,  Temm. ;  2nd,  the  Syndactyly 
Cuv. ;  and  3rd,  the  Alcyoncs,  Temm.  The  latter  division  contains  the 
genus  A  Icedo,  Ray,  whilst  Merops  is  arranged  under  the  Syndaclyli. 

Mr.  Swainson,  in  the  first  volume  of  his  '  Classification  of  Birds ' 
(1836),  when  treating  of  the  Syndactyle  foot,  allows  the  term  to  be 
good,  if  limited  to  such  feet,  with  united  toes,  as  are  of  a  different 
formation  to  all  others;  and  would  not,  even  if  the  toes  were  free, 
come  under  any  of  the  definitions  which  he  had  previously  given. 
Such  a  form  of  foot,  he  says,  will  be  found  in  the  genera  Merops  and 
Alcedo,  containing  the  Bee-Eaters  and  Kingfishers,  to  whose  feet, 
'  par  excellence,'  he  limits  the  term  Syndactyle.  "  The  habits  of  these 
two  groups,"  continues  Mr.  Swainson,  "  as  far  as  concerns  the  use  of 
their  feet,  are  nearly  the  same,  for  in  neither  are  these  members  ever 
employed  but  to  rest  the  body.  The  Kingfisher  watches  patiently 
from  a  fixed  station,  generally  a  naked  twig  overhanging  the  water,  for 
such  fish  as  come  within  its  reach ;  and  then,  after  a  time,  flies  to 
another  station,  where  it  alights  and  remains.  The  feet,  from  not 
being  U3ed  for  walking  or  standing,  are  consequently  very  small,  and 
the  toes  imperfectly  developed  :  there  are  three  in  front  and  one 
behind,  but  two  of  the  former  might  almost  be  reckoned  as  only  one, 
since  they  are  united  together  even  to  the  commencement  of  their 
respective  claws ;  the  inner  toe  is  not  half  the  length  of  the  others, 
and  seems  rudimentary ;  it  has  a  claw,  and  is  rather  more  detached 
at  its  tip  than  the  other  two ;  in  some,  as  in  the  three-toed  King- 
fishers, this  inner  toe  disaopears.  The  hinder  toe  is  very  short,  and 
scarcely  longer  than  the  inner  one  ;  the  scales  of  the  whole  foot  are  so 
thin  and  transparent  that  they  can  scarcely  be  seen  iu  the  small 
species  by  the  naked  eye.  Those  who  have  seen  so  much  of  the  true 
Kingfishers,  so  scarce  in  England  but  so  common  in  Tropical  America, 
know  that  they  never  perch  upon  any  other  than  small  or  slender 
branches ;  and  this  we  may  infer  from  the  shape  of  the  foot.  The 
two  outer  anterior  toes  are  very  long,  so  that  they  would  completely 
clasp  two-thirds  of  the  circumference  of  a  small  branch,  the  other 
third  being  embraced  by  the  hinder  toe.  This  fact  is  further  con- 
firmed by  the  unusual  flatness  of  the  soles  of  all,  and  by  the  acuteness 
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of  tho  claws,  which  from  being  but  slightly  curved  would  not  upon  a 
small  branch  come  into  contact  witli  tho  wood  ;  the  union  of  the  three 
anterior  toes,  by  producing  considerable  breadth  of  sole,  gives  an 
unusual  degree  of  steadiness  to  the  bird,  highly  conducive  to  its 
remaining  very  long  in  one  position.  Thus  we  see  that  the  foot  of 
the  Kingfisher,  which  at  first  appears  so  very  imperfect,  and  so  totally 
useless  for  ordinary  purposes,  is  that  which  is  most  of  all  suited  to 
tho  habits  and  the  wants  of  tho  bird.  The  Bee-Eaters,  like  the 
Swallows,  feed  upon  the  wing,  yet,  unlike  those  birds,  they  never 
perch  upon  the  ground;  at  least  we  can  affirm  this  of  the  European 
species  {Merops  Apiaster),  which  visits  the  island  of  Sicily  every  year 
in  great  numbers,  and  remains  for  near  a  month,  on  its  passage  from 
Africa  to  middle  and  southern  Europe.  During  this  period  we  have 
sought  for  many  years  every  opportunity  of  detecting  theHe  birds  in 
their  resting  position,  but  never  were  successful  in  finding  them 
otherwise  than  on  tho  tops  of  the  olive-trees,  where  they  rest  immove- 
able until  they  again  dart  off  for  another  long  excursion.  It  is  indeed 
obvious  that  they  could  not  walk,  for  their  feet  are  much  the  same 
as'  the  Wood  Kingfishers  (Dacclo),  with  this  only  difference,  that  the 
three  anterior  toes  are  divided  the  whole  length  of  their  last  joint, 
the  scales  being  rather  more  conspicuous." 

In  the  second  volume  of  the  same  work  Mr.  Swainson  speaks  of  the 
Halcyonidw,  or  Kingfishers,  as  obviously  connected  with  the  Meropida;, 
next  to  which  he  arranges  them.  These  comprise,  he  observes,  several 
well-marked  genera,  agreeing  among  themselves  in  the  great  length 
of  their  bill  and  in  the  extreme  shortness  of  their  feet.  These  cha- 
racters, he  adds,  it  is  true,  belong  also  to  the  true  Bee-Eater;  but  a 
remarkable  difference  in  economy  is  developed  in  the  Kingfisher. 
"We  have  seen,"  continues  Mr.  Swainson,  "that  the  Goat  Suckers, 
Swallows,  and  Bee-Eaters  traverse  the  air  to  search  after  and  pursue 
their  prey ;  their  wings  are  consequently  adapted  for  long  and  con- 
tinued flight ;  but  the  family  before  us  have  a  different  economy,  and 
therefore  a  different  organisation.  The  whole  of  the  genera  are 
sedentary,  watching  for  their  food  from  a  fixed  station,  which  they 
only  quit  as  soon  as  their  prey  approaches  sufficiently  near  to  come 
within  the  sweep  of  their  wings;  if  unsuccessful  in  their  first  attack 
they  do  not  pursue  their  game,  but  return  again  to  their  post,  and 
patiently  wait  for  another  luckless  straggler ;  if  their  first  attack  is 
successful  they  return  with  their  victim  to  the  same  station,  and  then 
proceed  to  swallow  it.  Every  one  knows  that  these  are  the  habits  of 
the  European  Kingfisher  (Alcedo  ispida),  and  travellers  affirm  that  the 
Kinghunters  (Halcyon)  pursue  the  same  method  in  the  forests  of  the 
Old  World.  But  it  has  unfortunately  happened  that  systematic 
naturalists,  totally  unacquainted  with  the  natural  habits  of  the  other 
genera  (nearly  all  of  which  are  confined  to  Tropical  America),  have 
fancied  they  were  climbing-birds,  and  have  consequently  placed  them 
in  other  orders  whose  organisation  and  economy  are  widely  different. 
Thus  the  Jacamars  in  the  '  Regne  Animal '  are  placed  after  the  Horn- 
bills,  and  the  Puff-Birds  (Tamatia)  are  associated  with  the  Cuckoos." 

The  following  characters  are  assigned  by  Mr.  Swainson  to  the 
Halcyonidce  :  —  Wings  rounded,  not  formed  for  rapid  flight.  Feet 
very  feeble.  Toes  in  pairs.  He  makes  the  family  consist  of  tho 
following  genera  and  sub-genera :  —  Genus  Tamatia,  comprising 
Tamatia,  Cuvier ;  Capito,  Vieillot ;  Lypornix,  Wagler ;  Monassa, 
Vieillot;  and  Brachypetes,  Swainson.  —  Genus  Halcyon,  Swainson, 
including  Dacclo,  Leach  ;  Halcyon,  Swainson ;  Syma,  Lesson  ;  Todi- 
ramphus, Lesson;  and  Ceyx,  Lace'pede. —  Genus  Alcedo,  Linnajus, 
comprehending  A  Icedo  ;  Ispida,  Swainson;  Tanysiptera,  Vigors ;  and 
Alcyone,  Swainson. — Genus  Lamprotila,  Swainson. — Genus  Galbula, 
Linnaeus  (Brisson,  we  suppose,  is  meant ;  Linnaeus  has  no  such 
genus). 

Tamatia  (Puff-Birds). — Bill  straight,  compressed.  Nostrils  defended 
by  long  stiff  incurved  feathers  and  bristles.  Rictus  strongly  bristled. 
Toes  versatile,  as  in  Cuculus.  (Swainson.) 

Under  the  article  Bakbets  is  a  figure  of  Tamatia  macrorhynchos, 
with  Mr.  Swainson's  description  of  the  habits  of  the  Puff-Birds  in 
general.  In  his  '  Classification  of  Birds,'  vol.  ii.,  the  same  author 
states  that  the  Hermit-Birds  (Monassa)  have  similar  habits,  and  fre- 
quently rise  up  perpendicularly  in  the  air,  make  a  swoop,  and  return 
again  to  their  former  station. 

The  sub-genera  he  characterises  as  follows  : — 

Tamatia.— Bill  moderate,  thick,  conic ;  the  tip  but  slightly  bent. 
Tail  narrow.    Conirostral.    T.  maculata,  '  Brazil.  Birds,'  pi.  11. 

Capito. — Bill  long ;  the  tip  abruptly  bent,  so  as  to  form  a  hook. 
Tail  narrow.  Dentirostral.  C.  leucotis,  '  Brazil.  Birds/  pL  11; 
C.  somnolcntus,  ib.,  pi.  9. 

Lypornix. — Bill  moderate,  defended  by  very  long  bristles.  Both 
mandibles  nearly  equal.  Wiugs  very  short,  rounded.  Tail  narrow 
Tenuirostral.  L.  striata,  'Brazil.  Birds,'  pi.  34;  L.  rubicula,  ib. 
pi.  25. 

Monassa. — Bill  as  in  Lypornix,  without  the  basal  bristles,  but  with 
short  setaceous  feathers.  Wings  short.  Tail  lengthened,  and  very 
broad.    Scansorial.    M.  leucops,  '  Brazil.  Birds,'  pL  12. 

Brachypetes.— Bill  as  in  Lypornix,  but  shorter,  higher,  and  more 
curved ;  the  margins  greatly  inflexed.  Wings  long.  Tail  short  and 
even.    Fissirostral.    B.  tenebrosa,  '  Brazil.  Birds,'  pi.  35. 

All  these  are  inhabitants  of  the  New  World. 

Halcyon.— Bill  long,  very  straight,  cylindrical ;  the  sides  widened 
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tho  base  more  or  less  depressed  ;  goiiys  ascending.  Feet  syndaotyle. 
(Swainson.) 

Tho  following  sub-genera  are  thus  characterised : — 
Dacelo. — Margin  of  the  upper  mandible  considerably  sinuated  neai 
the  tip.    Wings  lengthened  ;  the  quills  slightly  mucronate.  Tarsus 
covered  with  rough  scales.    Australian  range.  (Swaiusou.) 

D.  gigantca,  tho  Gigantic  Dacelo  ;  Alcedo  giganlca  of  Latham  ; 
Alcedo  fusca  of  Ginelin. — Body  olive-brown,  beneath  whitish;  tail 
banded  with  black  and  ferrugiueous,  the  tip  white  ;  upper  mandible 
blackish,  under  ono  whitish  with  a  blackish  ba.*o.  Male,  with  its  head 
slightly  crested,  the  crest  fuscous ;  legs  yellow  ;  belly  banded  with 
blackish.  Female,  with  the  crown  of  the  head  brown,  without  a  crest; 
legs  brown.    ('  Zoological  Miscellany,'  vol.  iU 


Gigantic  or  Great  Brown  Kingfisher  {Dacelo  ijlgantea). 

Dr.  Leach  gives  Australia  as  the  habitat  of  this  bird,  where,  he 
adds,  it  is  a  very  common  bird  ;  and  he  says  that  it  is  known  by  the 
appellation  of  Gigantic  or  Great  Brown  Kingfisher.  In  Governor 
Phillips's  '  Voyage  to  Botany  Bay '  (London,  4to,  1789),  the  Great 
Brown  Kingfisher  is  described  at  length,  with  the  observation  that 
these  birds  vary  much,  the  colours  beiug  more  or  less  brilliant,  and  in 
some  of  them  the  tail  is  stated  to  be  wholly  barred  with  white  and 
black,  and  the  legs  brown  or  blackish.  The  species  is  there  said  to 
inhabit  various  places  in  the  south  seas,  being  pretty  common  in  New 
Guinea  ;  but  the  specimen  from  which  the  figure  given  in  the  work 
was  taken  was  sent  from  Port  Jackson,  where  it  is  said  to  be  not 
unfrequently  met  with.  It  is  the  Laughing  Jackass  of  the  colonists 
of  Sydney,  and  Cuck'unda  of  the  natives,  according  to  Lesson,  who 
says  it  is  very  common  on  the  banks  of  Fish  River,  where  he  killed  a 
great  number. 

Halcyon. — Bill  long,  straight,  broad,  nearly  quadrangular ;  culmen 
slightly  inclining  towards  the  tip,  near  which  the  margin  is  slightly 
sinuated ;  gape  smooth.  Wings  broad,  short,  rounded.  Tail  very 
short.    Feet  syndactyle ;  scales  of  the  tarsus  obsolete.  (Sw.) 

The  generic  character  above  given  appears  in  Mr.  Swainson's 
'Classification  of  Birds.'  In  his  '  Zoological  Illustrations'  (1st  series), 
he  states  that  the  two  extreme  points  of  difference  iu  the  Linnaean 
Kingfishers  are  seen  in  Alcedo  ispida  and  A.  gigantea,  "the  last  of 
which  has  been  made  into  the  genus  Dacelo.  It  will  nevertheless  be 
found  that  from  among  the  birds  left  in  the  old  genus  there  are  a 
great  number  (of  which  indeed  this  bird,  Halcyon  cinnamominus,  as  it 
is  there  named,  '  is  a  striking  example'),  which  are  much  nearer  allied 
to  Dacelo  than  to  Alcedo,  where  they  now  stand.  It  will  appear 
therefore  more  natural  to  consider  Halcyon  and  Dacelo  as  one  genus, 
which  may  be  called  by  either  name,  but  which  must  be  distinguished 
by  the  characters  herein  given  to  Halcyon,  inasmuch  as  the  generic 
definition  of  Dacelo  (founded  on  one  bird)  will  be  found  too  restricted 
to  comprehend  all." 

Mr.  Swainson  then  proceeds  to  give  the  following  description  of 
"  Halcyon  cinnamominus,  the  Cinnamon  Crab-Eater,"  from  a  bird  in 
the  possession  of  Mr.  Leadbeater,  by  whom  it  was  received  from  New 
Zealand,  and  who  gave  Mr.  Swainson  the  opportunity  of  publishing 
his  figure  and  description. 


Total  length  ten  inches;  bill  two  and  a  half  iuches  from  the  gape, 
and  one  and  a  half  inches  from  the  nostrils;  the  tip  of  the  upper 
mandible  with  a  slight  inclination  downwards,  and  with  an  appearance 
of  a  notch  ;  the  whole  head,  neck,  and  under  plumage  of  a  delicate 
fawn  colour;  under  wing-coverts  the  same;  the  remaining  upper 
plumage  with  the  wings  and  tail  changeable  blue-green  ;  ears  sea-green 
and  dusky  united  to  a  narrow  black  nuchal  collar;  wings  four  inches 
long,  and  the  tail,  which  is  even,  three  and  a  quarter  inches;  the  hind 
head  is  slightly  crested,  and  the  feet  pale-brown.  (Swainson.) 


Cinnamon  Ciab-Katcr  (Halcyon  cinnamominiti).  6wainson. 

Syma. — Bill  long,  enlarged  at  the  base,  compressed  and  thin  on  the 
sides  towards  its  extremity,  upper  mandible  slightly  curved  from  the 
base  to  the  point  (which  is  very  sharp),  and  longer  than  the  lower 
mandible,  which  is  carinated  below  and  convex,  and  very  Bharp  at  its 
point,  which  is  lodged  in  the  groove  (rainure)  of  the  upper  mandible  ; 
edges  of  both  mandibles  furnished  for  two-thirds  of  their  length  with 
sharp  serrated  teeth,  strong  and  numerous,  and  directed  from  before 
backwards.  Lower  space  around  the  eye  naked.  Third  and  fourth 
quills  equal,  long,  the  first  short.  Tarsi  moderate,  the  three  anterior 
toes  united,  the  external  toe  shortest.  Wings  short.  Tail  moderate 
with  unequal  feathers  to  the  number  of  ten  great  ones,  and  two 
external  small  ones.  (Lesson.) 

S.  Torotoro,  Less.  ( Alcedo  ruficeps,  Cuv.).  Length  7  inches  from 
the  tip  of  the  bill  to  the  extremity  of  the  tail.  The  bill  2  inches 
from  the  commissure  to  the  point,  and  the  tail  27  lines.  Bill 
entirely  of  a  brilliant  golden  yellow ;  head  and  cheeks  of  a  bright 
uniform  cinnamon  yellow  separated  by  a  brighter  tint  in  the 
form  of  a  collar  from  the  mantle  (  manteau)  by  two  spots  of  a  deep 
black,  which  do  not  entirely  unite  upon  the  neck.  Around  the  eye  a 
black  circle  ;  feathers  of  the  mantle  velvet-black,  tho%e  of  the  wing- 
coverts  uniform  blue-green,  rump  bright  green  ;  quills  brown  within 
and  bordered  with  metallic  greenish  externally ;  tail-feathers  equal, 
of  a  rather  deep-blue  above  and  brown  below.  Throat  of  a  light  but 
very  clear  yellowish,  which  becomes  deeper  on  the  sides  of  the  belly 
and  breast,  to  become  lighter  and  pass  into  whitish  on  the  abdomen 
(bas-ventre).  Feet  rather  strong,  of  a  bright  yellow;  nails  black. 
(Lesson.) 

M.  Lesson,  who  established  this  genus,  states  that  it  haunts  the 
banks  of  the  sea,  among  the  Mangroves — paldtuviers— (Bruguiera). 
He  says  that  it  skims  the  shores  (graves)  for  the  purpose  of  seizing  as 
it  flies  the  small  fishes  which  its  strongly  dentilated  bill  secures.  He 
also  observed  many  individuals  skimming  in  their  flight  the  waters  of 
the  small  streams  which  are  discharged  into  the  harbour  of  Dordry  at 
New  Guinea,  and  he  says  that  the  Papuans  name  the  bird  Torotoro, 
doubtless  from  its  cry. 

Todiramphus. — Bill  straight  (the  lower  mandible  very  slightly 
swollen  or  convex),  very  much  depressed,  wTider,than  it  is  high,  with- 
out any  arete,  the  mandibles  equal,  obtuse  at  the  end  and  flattened, 
the  edges  being  entirely  smooth.  Nostrils  basal,  the  fissure  oblique 
and  hardly  apparent,  bordered  by  the  frontal  feathers.  Wings  short, 
rounded  ;  first  quill  shortest,  and  the  fourth  longest.  Tail  long,  the 
feathers  equal,  and  twelve  in  number.  Tarsi  elongated,  moderate, 
and  reticulated.  (Lesson.) 
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M.  Lesson,  who  established  this  natural  group,  states  that  they  live 
in  the  islands  of  the  South  Seas.  They  inhabit  the  woods,  and  perch 
almost  constantly  on  the  cocoa-palms  (cocoticrs).  Their  nourishment 
is  only  composed  of  small  flies  (mouchcrous),  which  they  seize  when 
tho  insects  come  to  pitch  on  the  spathas  charged  with  the  flowers  of 
the  palm.  The  islanders  name  them  O-tatare.  They  wore  sacred 
birds,  and  it  waa  forbidden  to  kill  them  under  severe  penalties.  Their 
skins  were  offered  to  the  great  god  Oro. 

T.  sacer  ;  Alcedo  tuta,  Qna.  and  Lath.;  Alccdo  sacra,  Gm.  .and 
Lath. ;  Sacred  King's  Fisher,  Lath.  Total  length,  8  inches  6  lines ; 
bill,  21  lines  from  the  commissure  to  the  point;  tail,  3  inches.  Hill 
black,  white  at  the  origin  of  the  lower  mandible;  summit  of  the  head 
covered  with  brownish-green  feathers,  which  form  a  sort  of  hood 
(calotte),  separated  by  a  large  white  streak  which  rises  on  the  front, 
passes  above  the  eyes,  and  continues  behind  the  occiput.  A  large 
black  line  (trait)  springs  from  the  eye,  and  taking  a  tinge  of  green  and 
then  of  brown,  forms  a  border  to  the  white  line  and  circumscribes  it. 
Throat,  breast,  and  all  the  upper  part  of  the  body  pure  white ;  a  very 
large,  whitish,  demicollar,  waved  (sinuold)  with  light  brown  and  very 
light  chestnut,  occupies  the  upper  part  of  the  mantle,  and  is  bordered 
with  black  ;  the  back,  coverts  of  the  wings,  rump,  upper  part  of 
the  tail  and  wings,  are  uniform  bluish-green ;  the  greater  quills 
are  brown  and  blue  on  their  external  border;  the  other  quills  (remigeg 
moyennes)  terminated  with  brown.  Tail  brown  below.  Tarsi  black. 
The  wings  extend  to  the  upper  third  of  the  tail. 


Sacred  King's-Fislier  {Todiramphus  saccr). 


M.  Lesson,  whose  description  we  have  selected,  says  that  the 
species  is  very  common  in  the  Islands  of  Otaheite.  or  Taheite, 
and  Borabora.  It  perches  on  the  cocoa-palms,  and  the  natives  call  it 
O-tatard.  Its  flight  is  short,  and  it  is  not  timid.  It  lives  on  the 
insects  which  the  honied  exudations  of  the  cocoa-flowers  attract.  This 
species  and  Pdittacus  Tahilcnsis  remain  constantly  on  the  cocoa-nut 
trees,  which  form  girdles  on  the  shores  of  all  those  islands. 

Dr.  Latham  remarks  that  his  Sacred  King's-Fisher  has  been  found 
in  Dusky  Bay,  New  Zealand,  where  it  is  called  Ghotare. 

Geyx.— Bill  entirely  straight,  loDg,  a  little  flattened  vertically,  the 
mandibles  of  equal  height,  smooth  on  their  edges,  having  each  a  rounded 
arete  on  their  middle  and  the  points  equal  and  blunt ;  nostrils  basal, 
oblique,  and  small.  Third  quill  the  longest.  Tail  very  short,  the 
feathers  slightly  unequal.  Tarsi  short,  delicate,  with  only  three 
slender  toes,  of  which  the  two  anterior  are  strongly  united,  and  the 
hind  toe  free.  (Lesson.) 

M.  Leaaon  remarks  that  the  genus  is  founded  on  the  Alccdo  tridac- 
ttjla  of  Latham,  of  which  the  Martin-Pecheur  de  l'lle  de  Lucon  of 
Sonnerat  is  only  regarded  as  a  variety.  He  also  notices  the  Ccyx 
azurca,  Alcedo  azurca  of  Latham,  and  the  Ccyx  Mounting  (Alculo  Biru 
of  Horsfield  ?).  He  remarks  that  C.  azurca  was  killed  on  the  edge 
of  the  harbour  of  Dordry,  in  New  Guinea,  and  that  Latham  indicates 
Norfolk  Island,  and  Lewin,  Port  Jackson,  as  its  habitats.  The  C. 
Menintivy  (Meuintiug-Watu,  or  Burung-Biru  of  the  Javanese),  which 
he  considers  identical  with  Alccdo  Bcncjalensia  of  Edwards,  inhabits, 
he  says,  the  banks  of  the  small  streams  round  the  harbour  of  Dordry, 
at  New  Guinea. 

Dr.  Horsfield  describes  the  Burung-Biru  as  by  no  means  uncommon 
in  Java.  He  observed  it  chiefly  in  the  interior,  in  low  situations  ; 
but  it  was  also  found  in  the  maritime  districts.  Its  habits  and 
"""j ea-  WBre  those  of  tlle  European  Kingfisher.  It  darts  in  short 
rapid  flights  along  the  surface  among  rivulets  and  lakes,  emitting  as  it 
movc3  shrill  sounds  in  a  high  key.    These  sounds  arc  so  strong  and 


acute,  that  when  the  bird  is  near  they  strike  tho  ear  in  an  unpleasant 
manner.  It  is  not  unfreqiiently  observed  perched  on  trees  on  the 
banks  of  rivulets,  and  its  food  consists  of  small  fishes  and  of  aquatic 
insects.    ('Zool.  Researches  in  Java.') 

Sonnerat  describes  his  second  species  of  Kingfisher,  from  the  Isle  of 
Lucon,  as  about  one-third  less  than  the  Kingfisher  of  Europe,  and  as 
one  of  the  most  brilliant  of  birds.  The  whole  head,  tho  neck  behind, 
the  sides  of  the  neck,  tho  back,  the  rump,  and  tail,  are  of  a  deep  lilac; 
the  wings  indigo-blue,  approaching  to  black,  but  a  bright  and  shining 
border  of  blue  surrounds  each  feather ;  the  throat,  the  neck,  the 
belly,  ami  tho  under  part  of  the  tail  are  white ;  the  bill  is  very  long, 
of  a  carmine-red,  "  dont  la  nuance  est  foible,"  the  feet  are  red;  "that," 
adds  Sonnerat,  "  which  especially  characterises  it,  is  that  it  has  but 
three  toes  upon  each  foot,  two  before  and  one  behind."  ('  Voyage  a 
la  Nouvelle  Guinde.') 


Meninting-Watu,  or  Burung-Biru  [Ccijx  STcninting).  Horsfield. 


Le  Martin-Pecheur  de  l'lle  de  Lucon,  2nd  species  (copied  from  Sonneiat's 
plate,  which  was  apparently  taken  from  an  ill-staffed  specimen). 

.Mri  Swainson  refers  to  this  plate,  only  under  the  name  of  Ceyx 
(ridactyla  as  an  example  of  the  genus. 

Alcedo. — Bill  very  straight,  compressed  its  whole  length;  the  tip 
of  both  mandibles  acute,  and  the  upper  one  not  inclined,  commissure 
perfectly  straight ;  feet  syndactyle,  all  the  tarsal  scales  obsolete ;  tail 
very  short ;  feet  with  three  toes  before  and  one  behind,  claws  simple  ; 
culmen  of  the  bill  sharp,  carinated,  and  simple  ;  inner  and  hinder 
toes  of  equal  length.  The  species  inhabit  only  the  Old  World.  (Sw.) 

A.ispida,  Linn.  This  is  the  Martin-Poeheur  of  the  French  ;  and 
also  Pescheur,  Martinet  Pescheur,  TarUrin,  Artie,   and  Mounier. 
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according  to  Belon ;  Piumbino,  Ucello  del  Paradiso,  1'escatore,  Pesca- 
toro  del  Re,  Martino  Pescatore,  Ucello  di  Sancta  Maria,  and  Vitriolo, 
of  tho  Italians,  according  to  Belon  ;  Uccelio  della  Madonna,  Uccello 
Santa  Maria,  Piombino,  and  Alcione,  of  the  Baine,  according  to  Prince 
0.  L.  Bonaparte  ;  Gemeine  Kisvogel  (Bcchstein),  and  Grosser,  Kleiner 
ur.d  Fremder  Eisvogcl  (Brehm),  of  the  Germans  ;  Glas  y  dorian  of 
tho  Welsh,  and  Common  Kingfisher  of  tho  English. 

Whether  this  species  is  one  of  the  birds  named  ' AXkuuv  (Halcyon)  or 
AKKvdv  (Aleyon) — for  some  of  the  learned  doubt  whether  the  word 
should  be  aspirated  or  not — by  Aristotlo  and  the  Greeks,  is  by  no 
means  satisfactorily  made  out,  though  the  better  opinion  seems  to 
be  that  it  is  the  'AAkvwv  S^wras  of  the  Greek  zoologist.  Belon  and 
Pennant  think  that  it  is ;  Klein  and  M.  De  Bomare,  on  the  contrary 
(and  Camus  seems  to  agree  with  them),  consider  it  as  doubtful  which 
of  our  birds  was  meant  by  the  Halcyon  of  the  ancients,  whose  seven 
placid  days  while  brooding  over  its  poetical  floating  nest  have  become 
proverbial. 

It  has  the  following  characters :— Bill  blackish-brown,  reddish  at 
the  base.  Behind  each  eye  is  a  patch  of  light  orange-brown,  succeeded 
by  a  white  one;  from  each  corner  of  the  under  mandible  proceeds  a 
streak  of  verditer-blue,  tinged  with  verdigris-green  ;  crown  of  the 
head  deep  olive-green,  the  feathers  tipped  with  verdigris-grccn  ;  from 
the  nape  of  the  neck  to  the  tail  is  a  strip  of  verditer-blue  feathers, 
tinged  in  some  shades  with  verdigris-grecu  ;  chin  and  throat  yellowish- 
white  ;  breast,  belly,  and  vent  orange-brown,  palest  towards  the 
under  tail-covcits ;  tail  greenish-blue  ;  the  shafts  of  the  feathers 
black;  legs  pale  tile-red.  (Selby.) 

The  irides  arc  hazel;  the  bill  of  the  female  is  not  so  long  as  in  the 
other  sex ;  the  colours  also  are  deeper  and  more  of  a  green  shade. 


Kingfisher  [Aloede  ispida). 

Setting  aside  the  fable  of  the  floating  cradle  in  which  during  the 
Halcyon  days  the  bird  was  said  to  rear  its  young,  we  shall  find  that 
ornithologists  have  differed  not  a  little  as  to  the  actual  nest  of  this 
brilliant  bird.  Pennant  says  that  it  makes  its  nest  in  holes  in  the 
sides  of  cliffs,  which  it  scoops  to  the  depth  of  3  feet,  and  in  holes  in 
the  banks  of  rivers,  chiefly  those  which  before  belonged  to  the  water- 
rat;  and  he  states  the  number  of  the  eggs  to  be  from  five  to  nine,  of 
a  most  beautiful  traspareut  white.  The  nest,  he  adds,  is  very  fetid. 
Pennant  then  refers  to  Aristotle's  description  of  the  nest  of  the  'AKkvwv 
&(pwvos,  or  Mute  Halcyon,  in  which  the  latter  states  that  it  resembled 
those  spherical  concretions  that  are  formed  by  the  sea- water  (aXocrdxvri), 
that  it  was  hollow  within,  that  the  entrance  was  very  narrow,  so  that 
if  it  should  upset,  the  sea  would  not  enter  ;  that  it  resisted  any  violence 
from  iron,  but  yielded  to  a  blow  of  the  hand,  and  when  thus  broken 
was  soon  reduced  to  powder,  and  that  it  was  composed  of  the  bones 
of  the  /3e\6vq  (Beloue),  a  sea-fish  so  named — for  the  bird  lives  on  fish. 
Aristotle  then  states  the  number  of  eggs  at  five  or  thereabouts  ('  Hist. 
Anim.'  ix.  14).  Pennant,  who,  as  we  have  observed,  considers  the 
Mute  Halcyou  of  Aristotle  to  be  our  Common  Kingfisher,  observes 
that  much  of  the  description  above  quoted  seems  to  be  founded  on 
truth.  The  form  of  the  nest,  he  remarks,  agrees  almost  exactly  with 
the  curious  account  of  it  by  Count  Zinnani.  "  The  materials,  which 
Aristotle  says  it  (the  nest)  was  composed  of,  are  not  entirely  of  his 
own  invention.  Whoever  ha3  seen  the  nest  of  the  kingfisher  will 
observe  it  strewed  with  the  bones  and  scales  of  fish,  the  fragments  of 
the  food  of  the  owner  and  its  young  ;  and  those  who  deuy  that  it  is  a 
bird  which  frequents  the  sea  must  not  confine  their  ideas  to  our 
northern  shores,  but  reflect,  that  birds  inhabiting  a  sheltered  place  in 
the  more  rigorous  latitudes  may  endure  exposed  ones  in  a  milder 
climate.  Aristotle  made  his  observations  in  the  east,  and  allows  that 
the  Halcyon  sometimes  ascended  rivers,  possibly  to  breed,  for  we  learn 
from  Zinnani,  that  in  his  soft  climate,  Italy,  it  breeds  in  May,  in  banks 
of  streams  that  are  near  the  sea;  and  having  brought  up  the  first 
hatch,  returns  to  the  same  place  to  lay  a  second  time."  Now,  it  will 
be  observed  that  Pennant,  in  his  own  description  of  the  nest,  speaks 
of  nothing  but  the  hole  and  the  fetid  remains,  and  though  Zinnani 


gives  a  very  good  description  of  the  excavated  hole,  he  speaks  with 
caution  of  the  collection  of  fish-rctnains  therein  ;  for  though,  he  says, 
of  the  "  scaglie  di  pesci  "  with  which  the  nest  was  covered,  "  restrano 
vagamentc  intrecciate,"  he  adds,  "  ma  forse  non  sono  cosi  disposte  ad 
arte,  bensl  per  accidente,"  showing  that  he  thought  their  disposi- 
tion about  the  nest  was  probably  more  the  result  of  accident  than 
design. 

Montagu,  in  his  'Ornithological  Dictionary,'  says  that  the  bird 
generally  takes  possession  of  a  rat's  hole  to  deposit  its  eggs  ;  he  then 
procoeds  as  follows  : — "  The  many  curious  accounts  which  have  been 
given  of  the  nest  of  this  bird  induced  us  to  take  some  pains  to  discover 
the  fact.  The  result  of  our  researches  are  (is),  that  the  hole  chosen 
to  breed  in  is  always  ascending,  and  generally  2  or  3  feet  in  the  bank  ; 
at  the  end  is  scooped  a  hollow,  at  the  bottom  of  which  is  a  quantity 
of  small  fish-bones,  nearly  half  an  inch  thick,  mixed  in  with  the  earth. 
This  is  undoubtedly  the  castings  of  the  parent  birds,  and  not  tho 
young,  for  we  have  found  it  even  before  they  have  eggs,  and  have 
every  reason  to  believe  that  both  male  and  female  go  to  that  spot,  for 
no  other  purpose  than  to  eject  this  matter,  for  some  time  before  the 
female  begins  to  lay,  and  that  they  dry  it  by  the  heat  of  their  bodies, 
as  they  are  frequently  known  to  continue  in  the  hole  for  hours,  long 
before  they  have  eggs.  On  this  disgorged  matter  the  female  lays  to 
the  number  of  seven  eggs,  which  arc  perfectly  white  and  transparent, 
of  a  short  oval  form,  weighing  about  one  dram.  The  hole  in  which 
they  breed  is  by  no  means  fouled  by  tho  castings;  but  before  the 
young  are  able  to  fly  it  becomes  extremely  fetid  by  the  faices  of  the 
brood,  which  is  (are)  of  a  watery  nature,  and  cannot  be  carried  away 
by  the  parent  birds,  as  is  common  with  most  of  the  smaller  species. 
In  defect  of  which,  instinct  has  taught  them  to  have  the  entrance  of 
their  habitation  ascending,  by  which  means  the  filthy  matter  runs  off, 
and  may  frequently  be  seen  on  the  outside.  We  never  could  observe 
the  old  birds  with  anything  in  their  bills  when  they  went  to  feed  their 
young;  from  which  it  may  beconcluded  they  eject  from  their  stomach 
for  that  purpose." 

Mr.  Selby,  after  noticing  the  ejection  of  bones  and  other  indigestible 
parts,  in  pellets,  by  the  mouth  of  these  birds,  goes  on  to  state  that 
they  breed  in  the  banks  of  the  streams  they  haunt,  cither  digging  a 
hole  themselves,  or  taking  possession  of  that  of  a  water-rat,  which  they 
afterwards  enlarge  to  suit  their  convenience.  He  then  proceeds  as 
follows  : — "  The  bearing  of  the  hole  is  always  diagonally  upwards, 
and  it  pierces  two  or  three  feet  into  the  bank.  The  nest  is  composed 
of  the  above  mentioned  pellets  of  fish-bones,  ejected  into  a  small 
cavity  at  the  farther  end  of  this  retreat,  and  upon  which  the  eggs  arc 
laid,  to  the  number  of  six  or  seven,  of  a  transparent  pinkish- 
white."  He  then  quotes  the  remarks  of  Montagu  on  the  sloping 
direction  of  the  hole,  and  the  use  of  that  direction  in  carrying  away 
offensive  matter.    ('  Illustrations  of  British  Ornithology,'  vol.  i.)  , 

Mr.  Hennie,  in  his  edition  of  Montagu's  '  Dictionary,'  observes,  that 
from  the  high  authority  of  Montagu,  the  description  above  given  has 
been  copied  by  every  recent  writer,  with  the  exception  of  Temminck,* 
who  says  nothing  on  the  subject,  and  Wilson,  who  says  ('  Am.  Orn.,' 
iii.  60),  of  his  Belted  Kingfisher  (Alcedo  Aleyon),  that  "its  nest  is 
neither  constructed  of  glue  nor  fish-bones."  Mr.  Rcnnie  then  pro- 
ceeds thus  : — "  We  are  certain  of  the  fact  that  this  will  apply  equally 
to  our  own  kingfisher.  In  the  bank  of  a  stream  at  Lee  in  Kent,  we 
have  been  acquainted  with  one  of  these  nests  in  the  same  hole  for 
several  successive  summers,  but  so  far  from  the  exuvias  of  fish-bones 
ejected,  as  is  done  by  all  birds  of  prey,  being  dried  on  purpose  to 
form  the  nest,  they  are  scattered  about  the  floor  of  the  hole  in  all 
directions,  from  its  entrance  to  its  termination,  without  the  least  order 
or  working  up  with  the  earth,  and  all  moist  and  fetid.  That  the  eggs 
may  by  accident  be  laid  upon  portions  of  these  fish-bones  is  highly 
probable,  as  the  floor  i3  so  thickly  strewed  with  them  that  no  vacant 
spot  might  be  found,  but  they  assuredly  are  not  by  design  built  up 
into  a  nest.  The  hole  is  from  2  to  4  feet  long,  sloping  upwards, 
uarrow  at  the  entrance,  but  widening  in  the  interior,  in  order  perhaps 
to  give  the  birds  room  to  turn,  and  for  the  same  apparent  reason  the 
eggs  are  not  placed  at  the  extremity.  I  am  not  a  little  sceptical  as 
to  its  sometimes  selecting  the  old  hole  of  a  water-rat,  which  is  the 
deadly  enemy  to  its  eggs  and  young ;  but  it  seems  to  indicate  a  dislike 
to  the  labour  of  digging.  It  frequents  the  same  hole  for  a  series  of 
years,  and  will  not  abandon  it,  though  the  nest  be  repeatedly  plundered 
of  the  eggs  or  young.  The  accumulation  of  cast-bones  in  one  of 
these  old  holes  has  perhaps  given  origin  to  the  notion  of  the  nest  being 
formed  of  them." 

Mr.  Gould,  in  his  '  Birds  of  Europe,'  states  that  the  eggs  are 
deposited  in  a  hole,  such  as  those  above  alluded  to,  by  the  female, 
without  making  any  nest. 

Small  fish,  such  as  Sticklebacks  and  Minnows,  form  the  food  of 
the  Kingfisher  principally,  but  M.  Temminck  aud  Mr.  Rennie  say 
that  the  bird  will  also  eat  fry  or  spawn  (frai),  slugs,  worms,  and 
leeches. 

It  sits  immoveable  on  some  overhanging  twig,  watching  for  its 

«  But  Temminck  ('  Manuel,'  1820)  says  that  the  bird  nestles  in  holes  in  the 
earth,  most  frequently  in  those  abandoned  by  the  water-rats,  along  the  abrupt 
banks  of  rivers,  often  under  the  roots  of  trees,  in  the  hollows  of  trees,  and 
sometimes  in  the  holes  of  roeks,  and  that  it  lays  from  six  to  eight  eggs  of  a 
lustrous  white. 
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prey,  and  when  it  bas  secured  a  passing  fish  by  a  sudden  dash,  beats 
it  to  death  against  a  stone  on  the  ground,  and  then  swallows  it.  At 
other  times  it  will  hover  suspended  over  tho  water,  and  dart  on  its 
prey,  but  the  bird  usually  makes  its  attack  from  a  station.  The  editor 
of  the  last  edition  of  Pennant  states  that  it  has  been  seen  balancing 
itself  pver  tho  water  in  which  a  great  many  of  the  small,  round, 
shining  beetles  were  swimming  swiftly  in  circles  (Oyrinus  natatorl), 
and  which  it  makes  its  prey. 

This  species,  when  adult,  appears  to  be  mute  except  at  tho  season 
of  pairing ;  but  tho  young  aro  very  clamorous,  and  frequently  betray 
their  retreat  before  they  leavo  tho  nest — which  they  do  not  quit  till 
they  are  fully  fledged — by  their  cries.  Before  they  provide  for  them- 
selves, which  they  soon  do,  they  sit  on  somo  branch  while  the  parents 
fish  for  them,  and  on  their  approach  with  food  are  very  noisy. 

Tho  flight  of  this  bird  is  most  rapid ;  it  darts  by  like  au  iridosccut 
gleam. 

Temmiuck  states  that  Alcedo  ispida  occurs  more  in  the  south  of 
Europe  than  in  the  north.  In  Holland,  he  says  that  it  is  not  widely 
spread.  Mr.  Selby  says  that  it  is  generally  dispersed  through  Europe, 
and  that  our  birds  differ  in  no  respect  from  those  of  the  same  species 
in  Asia  and  Africa,  as  he  has  had  an  opportunity  of  examining 
specimens  from  both  continents.  M.  Temminck  observes  that  the 
most  common  of  the  three  species  of  Kingfisher  must  not  be  con- 
founded with  our  A.  ispida,  though  it  differs  but  little  from  it.  The 
Common  Kingfisher  is  a  resident  with  us,  as  it  is  in  Italy  and  other 
European  countries.  Mr.  Gould  says  that  the  young  in  the  British 
Islands  appear  to  have  habits  of  partial  migration,  as  they  wander 
from  the  interior  along  the  rivers  to  the  coasts,  frequenting  in  tho 
autumnal  and  winter  mouths  the  mouths  of  small  rivulets  and  dykes 
near  the  sea;  but  more  particularly  along  the  line  of  the  southern 
coast  and  the  shores  of  adjacent  inlets.  We  may  hero  remark,  that 
in  the  'Portraits  d'Oyseaux'  of  Belon,  the  following  quatrain  is 
printed  under  the  cut  of  the  Common  Kingfisher  : — 

"  Le  Martinet-Pcschcur  fait  sa  demeuro 
En  temps  d'hyvcr  au  bord  de  l'ocean  : 
Et  en  est<5  sur  riviere  ou  cstan  : 

Et  dc  poisson  sc  repaist  a  toute  heure." 

It  may  be  imagined  that  a  bird  of  which  so  many  marvellous  stories 
have  been  told,  under  the  idea  of  its  being  the  Halcyon  of  the 
ancients,  whose  so-called  nest,  the  Halcyoneum,  was  supposed  to  be 
endowed  with  medical  properties,  did  not  entirely  escape  the  attention 
of  the  superstitious  moderns.  Thus  its  dried  body  was  said  to 
preserve  woollen  cloth  from  the  moth,  and  if  suspended  by  a  thread 
from  the  ceiling  of  a  room  with  doors  and  windows  closed,  to  turn 
its  bill  towards  the  quarter  whence  trie  wind  blew. 

Barabas,  in  Marlowe's  '  Jew  of  Malta,'  says — 

"  But  now  how  stands  the  wind  J 
Into  what  corner  peers  my  Halcyon's  bill  ? 
Ha  !  to  the  east?  yes." 

Kent  ('  King  Lear,')  when,  in  his  answer  to  Cornwal',  he  is  rebuking 
such  '  slaves  1  as  the  '  Steward,'  declares  that  they — 

"  Renege,  affirm,  and  turn  their  Halcyon  beaks 
With  every  gale  and  vary  of  their  masters." 

Mrs.  Charlotte  Smith  states  that  she  once  or  twice  saw  a  stuffed 
bird  of  this  species  hanging  from  the  beam  of  a  cottage-room  as  a 
weather-vane  to  show  the  way  of  the  wind.  It  has  lately  been  seen 
in  a  similar  position  at  Botley  near  Southampton.  In  the  same  part 
of  the  country  some  of  the  common  people  fancy  that  if  a  dead 
Kingfisher  be  suspended  by  the  bill  it  will  turn  its  breast  according 
to  the  ebb  and  flow  of  the  tide.  The  bird  was  also  supposed  to  be 
a  protection  against  thunder,  to  increase  hidden  treasure,  to  bestow 
grace  and  beauty  on  the  person  who  carried  it,  and  to  renew  its 
plumage,  dead  as  it  was,  every  season  by  moulting. 

With  reference  to  the  question  as  to  what  species  wa3  meant  by 
Aristotle,  the  reader  should  be  aware  that  another  Kingfisher,  Alcedo 
rudis  of  Linnaeus  (Ispida  (?)  Swainson),  occurs  in  the  islands  of  the 
Grecian  Archipelago,  though  Africa  and  Asia  appear  to  be  its  more 
particular  localities.  The  species  is  figured  in  Mr.  Gould's  beautiful 
work  on  the  '  Birds  of  Europe.' 

Ispida. — Habit  of  Alcedo.  Culmen  obtuse,  somewhat  flattened, 
and  margined  on  each  side  by  an  indented  groove.  Tail  lengthened, 
rounded.  Inner  toe  much  longer  than  the  hinder.  Claws  either 
deeply  notched,  or  cleft,  so  as  to  present  two  acute  unequal  points. 
(Swainson.) 

Geographical  Distribution. — Chiefly  the  New  World.  (Swainson.) 

Mr.  Swainson,  who,  in  his  '  Classification  of  Birds,'  gives  the  habitat 
above  stated,  describes  two  species,  Ispida  gigantca  and  /.  bicincta,  in 
his  birds  of  Western  Africa.  He  states,  and  with  reason,  that  among 
the  largest-sized  Kingfishers  that  have  long  been  imperfectly  known 
and  incorporated  in  our  systems,  there  is  the  greatest  confusion,  not 
only  as  to  the  characters  of  the  birds  themselves,  but  likewise  in 
regard  to  their  native  countries.  We  have  therefore,  knowing  the 
accuracy  of  Mr.  Swaiusou's  pencil,  copied  his  figures  of  Halcyon 
cinnamomina,  Ispida  gigantea,  and  Alcyone  Australis  (the  latter  from 
Mr.  Swainsou's  figure  in  the  '  Zoological  Illustrations,'  with  the  aid 
of  a  specimen  in  the  Museum  of  the  Zoological  Society  of  London), 
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as  tho  best,  if  not  tho  only  modo  of  conveying  to  tho  reader  tho 
forms  that  ho  would  designate  under  tho  names  of  Halcyon,  Ispida, 
and  Alcyone. 

Above,  cinereous,  spotted  with  white;  chin  and  cheeks  white, 
Immaculate ;  breast  with  a  broad  rufous  collar ;  head  above  black, 
crested  behind. 

It  is  a  native  of  Senegal. 


Ispida  gigantca.  Swainson. 


Tanysiptera. — Bill  rather  short,  somewhat  thick,  straight,  acute ; 
nostrils  oval.  Tail  graduated ;  two  middle  tail-feathers  longest. 
(Vigors.)    Mr.  Swainson  gives  India  as  its  habitat. 

T.  Dea  ;  Alcedo  Dca,  Linn.  ;  Ispida  Ternatana,  Briss.  Above, 
intense  black  azure,  white  beneath ;  head  and  wing-coverts  ccerulean  ; 
tail-feathers  white  margined  with  cairuleau,  the  two  middle  ones 
cajrulean,  with  their  apices  club-shaped  and  white.  (Vigors.) 


Tanysiptera  Dea. 

Alcyone. — Bill  as  in  Alcedo;  but  the  feet  with  only  three  toes. 
Australia.  (Swainson.) 
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A.  Anstrulis.  Body  above,  sides  of  the  head  and  neck,  shining 
mazarine  blue;  beneath  rufous;  chin  and  throat  whitish;  wings 
blackish;  inner  fore  toe  wanting.  (Swainson,  '  Zool.  111.,'  1st  series, 
where  it  is  figured  and  described  as  Akcdo  azurea.) 


It  is  found  in  Australia. 

Habits. — Lewin,  who  has  figured  this  Kingfisher  in  his  '  Birds  of 
Now  Holland,'  states  that  it  inhabits  heads  of  rivers,  visiting  dead 
trees,  from  the  branches  of  which  it  darts  on  its  ]>rcy  in  the  water 
beneath,  and  is  sometimes  completely  immersed  by  the  velocity  of  its 
descent. 

Lamprotila. — Plumage  metallicgeccn  and  gold.  Bill  very  broad, 
dilated;  the  commissure  and  culmen  curved;  the  upper  margin-: 
folding  over  the  lower.  Nostrils  membranaceous;  the  aperture  round, 
protected  by  feathers  Wings  as  in  Galbula,  but  longer;  the  third 
and  fifth  quills  equal.  (Sowerby.) 

L.  platyrhyncha. 


Lamprotila  platyrhyncha. 


Galbtda. — Plumage  metallic.  Bill  very  long,  perfectly  straight, 
greatly  compressed ;  the  culmen  sharp  ;  the  tip  not  bent.  Wings 
3hort.  Tail  lengthened,  graduated.  Toes  in  pairs,  or  with  the 
hallux  wanting.    Nostrils  with  a  few  strong  bristles.  (Sw.) 

Mr.  Swainson  remarks  ('  Classification  of  Birds,'  vol.  ii.)  that,  the 
habits  of  the  Jacamars  and  those  of  the  Puff-Birds  and  Hermit-Birds 
are  similar,  although  the  flight  of  the  latter  is  weaker.  "The 
Jacamars,"  he  says,  "  generally  sit  on  low  naked  branches  in  the 
forest  paths,  from  whence  they  dart  upon  butterflies,  spearing  them 
with  their  long  bill :  their  haunts  indeed  may  frequently  be  known 


by  the  ground  being  strowed  with  the  beautiful  wings  of  their 
victims,  the  body  alone  of  which  they  devour." 

Mr.  Swainson  further  observes  that  in  all  the  groups  of  this  family 
previously  noticed  the  bill  is  invariably  compressed  on  the  sides,  and 
generally  of  considerable  length ;  but  in  Galbula  grandis  a  change 
from  this  structure  is  first  discovered,  and  wo  see  a  bill  considerably 
broad  and  depressed;  that  character,  in  short,  which  is  in  unison 
with  the  next  family,  according  to  Mr.  Swainsou's  arrangement, 
namely,  the  Trogonidw. 

0.  paradisca,  Swallow-Tailed  Kingfisher,  Edw. ;  Paradise  Jacamar, 
Lath.  Size  of  a  lark  ;  colour  golden-green ;  throat,  neck,  and  lesser 
wing-coverts  white  ;  head  violaceous- brown  ;  bill  and  feet,  the  lattei 
of  which  are  feathered  to  the  toes,  black ;  two  intermediate  tail- 
feathers  longest. 

It  is  a  native  of  Surinam. 


Swallow-Tailed  Kingfisher  [Galbula  paratlisea). 


HALE'SIA  (named  in  honour  of  Stephen  Hales,  D.D.,  author  of 
'Vegetable  Statics,'  &c),  a  genus  of  Plants  belonging  to  the  natural 
order  Slyracew.  It  has  a  monopetalous  corolla  ventricosely  campanu- 
late,  with  a  4-lobed  erect  border;  the  stamens  12  to  16;  filaments 
combined  into  a  tube  at  the  base,  and  adnate  to  the  corolla;  the 
anthers  oblong,  erect,  2-celled,  dehiscing  lengthwise ;  the  ovary  inferior ; 
the  style  single ;  the  stigma  simple  ;  the  fruit  a  drupe,  which  is  dry, 
oblong,  with  2-4  winged  angles,  terminated  by  the  permanent  style ; 
the  cells  1-seeded,  with  the  seeds  at  the  bottom  of  the  cells.  The 
species  are  trees  with  alternate  serrated  leaves,  and  lateral  fascicles  of 
pedicellate  drooping  white  flowers.  This  genus  has  been  made  the 
type  of  an  order  Ilalesiaccce  by  D.  Don,  who  is  followed  by  Link  and 
other?. 

If.  tetraptera,  Common  Snowdrop-Tree,  has  ovate,  lanceolate, 
acuminated,  sharply  serrated  leaves ;  the  fruit  with  four  wings.  This 
plant  is  a  tree,  growing  from  1 5  to  20  feet  high,  and  is  a  native  of 
South  Carolina.  It  has  fine  white  flowers,  from  9  to  10  in  a  fascicle, 
drooping  and  resembling  those  of  a  snowdrop.  The  wood  is  hard 
and  veined.  It  is  one  of  the  hardest  and  also  one  of  the  handsomest 
of  the  American  deciduous  trees.  The  rate  of  growth  for  the  first 
five  or  six  years  is  from  12  to  18  inches  a  year.  It  ripens  its  seeds 
freely  in  this  country,  and  it  may  be  propagated  from  these  or  imported 
seeds.  There  is  another  species,  G.  diptera,  which  is  also  an  American 
plant,  but  does  not  attain  so  great  a  height  as  the  last.  H.  parviflora 
is  a  native  of  Florida,  and  is  supposed  by  some  botanists  to  be  merely 
a  small  flowered  variety  of  the  first.  They  will  grow  in  any  common 
garden  soil,  and  may  be  propagated  by  slips  from  the  root,  as  well  as 
from  seeds. 

(Don,  Dichlamydeous  Plants ;  Loudon,  Encyclopaedia  of  Trees  and 
Shriibs.) 

HALF-BEAK,  or  HEMIRAMPHUS.  [Esox.] 
HALLE  ETUS.  [FALCONiDiE.] 
HALIBUT.  [Hippoglossus.] 

HALICHCE'RQS.  Professor  Nilsson's  name  for  a  genus  of  Seals. 
[PnociDiE.] 

HALI'CORE,  or  HALI'CORA.  [Cetacea.] 
HALFDRACON.  [Plesiosaurus.] 


ITALIDRYS. 
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HALIDRYS.  [Fuoaoe/e.] 
HA'LIKUS.  [Pbmoanim.] 

IIALIME'DA,  a  portion  of  tho  genus  OoraUina,  Linn.,  for  which 
Lamarck  bad  used  the  namo  Flabcllaria,  is  thus  styled  by  Ijamouroux. 
('Exposition  M<5thodique  des  Genres.')  The  articulations  are  flat  or 
compressed,  rarely  cylindrical,  almost  always  flabellil'orm  ;  tho  axis 
fibrous,  surrounded  by  a  thin  cretaceous  substance. 

HALIMUS.  [Maiams.] 

HALIO'TID.<E,  a  family  of  Oasteropodous  Mollusca,  to  which  the 
Bhells  commonly  called  Ear-Shells,  or  Sea-Ears,  belong.  Mr.  Swain- 
son,  in  his  first  series  of  '  Zoological  Illustrations,'  observes,  when 
writing  on  the  Small-Holed  Californian  Ear-Shell  (Haliotis  Oalifor- 
utensil,  1820-21),  that  "the  definitions  given  by  conchologists  up  to  that 
time  wero  so  imperfect  that  they  had  left  our  knowledge  of  those 
shells  nearly  the  same  as  in  the  time  of  Linmeus.  Seventeen  species 
only  are  enumerated  in  Mr.  Dillwyn's  work  ;  although  thirty-four  have 
fallen  within  my  own  observation  during  the  last  few  months." 

Linnrcus,  who  records  the  seven  species  known  to  him  under  the 
generic  appellation  of  Ilaliotis  (Sea-Ear),  describes  the  animal  as  a 
Slug  (IAmax),  and  the  Shell  as  ear-shaped  and  open  (patens),  with  a 
lateral  hidden  spire,  and  the  disc  longitudinally  pierced  with  holes 
(poris).    He  places  the  genus  between  Ncrita  and  Patella. 

Cuvier,  in  the  first  edition  of  his  '  Regne  Animal '  (1817),  makes  the 
Ormiers  (Ilaliotis  of  Linnaeus)  the  first  genus  of  his  sixth  order  of 
Gastropods,  Scutibranchiata.  [Gasteropoda.]  He  observes  that  it  is 
the  only  genus  of  the  order  which  has  its  shell  turbinated,  and  that 
among  these  sort  of  shells  that  of  the  Ormiers  is  remarkable  for  the 
excessive  amplitude  of  its  aperture,  its  flatness,  and  the  smalluess  of 
the  spire,  which  is  seen  from  within.  This  form,  he  adds,  has  caused 
it  to  be  compared  to  the  ear  of  a  quadruped.  Cuvier  divides  the 
genus  into  the  following  sub-genera: — 1,  the  Haliotids,  properly  so 
called  (Haliotis  of  Lamarck) ;  2,  the  Padolli  of  De  Montfort ;  3,  the 
Stomatia;  of  Lamarck.  The  Ormiers  are  immediately  followed  by  the 
Cabochons  (Capidns  of  De  Montfort — Patella  Hungarica). 

Lamarck  ('Animaux  sans  Vertebres,'  1817)  arranges  the  genus 
Ilaliotis,  which  is  immediately  preceded  by  Stomatia,  as  the  last  genus 
of  his  Macrostomes.    The  following  is  his  definition  of  Ilaliotis : — 

"  Shell  ear-shaped,  most  frequently  flattened ;  with  a  very  short 
spire,  sometimes  depressed,  nearly  lateral.  Aperture  very  ample, 
longer  than  it  is  wide,  entire  in  its  perfect  state.  Disc  pierced  with 
holes  disposed  on  a  parallel  line  near  the  left-hand  border,  the  last 
commencing  with  a  notch." 

The  same  zoologist  makes  the  following  observations  on  the  genus 
as  restricted  by  him  : — "  The  Haliotids  constitute  a  very  beautifid 
genus,  rather  numerous  in  species  and  remarkable  for  the  singular 
form  and  the  brilliant  nacre  of  their  shall.  They  have  received  the 
name  of  Sea-Ears,  because  they  in  fact  represent  sufficiently  well  the 
form  of  the  cartilage  of  the  ear  in  man.  Their  shell  is  an  oval-oblong, 
flattened  in  general,  slightly  spiral  near  one  of  its  extremities,  and 
furnished  with  a  row  of  holes  disposed  ou  a  curved  line  near  the  left- 
hand  border  and  parallel  to  it.  As  the  animal  increases  in  growth,  it 
forms  for  itself  a  new  hole  on  the  edge  of  the  anterior  part  of  the 
shell;  this  hole  commences  with  a  notch  which  serves  to  give  a 
passage  to  the  siphon  of  the  animal,  and  is  afterwards  completed ; 
when  another  is  formed  posteriorly.  In  its  natural  situation,  and 
when  the  animal  crawls,  this  shell  may  be  considered  as  a  reversed 
basin  with  its  convexity  upwards.  Its  circumference  is  then  con- 
siderably exceeded  by  the  very  large  foot  of  the  animal,  and  the  spire 
is  found  on  the  posterior  part  of  its  body.  Following  the  description 
of  the  Ormier  (the  animal  of  the  Ilaliotis)  given  by  Adanson,  I  had 
supposed  that  the  branchife  of  this  animal  were  exterior,  like  those 
of  the  Phyllidians  :  but  M.  Cuvier  has  \mdeceived  me  by  showing  me 
that  they  are  hidden  in  a  particular  cavity.  Ilaliotis  therefore  belongs 
to  the  family  of  Macrostomes.  With  regard  to  the  tentacula,  it  has 
not  perhaps  really  more  than  two.  But  as  it  is  not  uncommon  (assez 
frequent)  among  the  marine  Trachelipods  to  find  the  eyes  carried  each 
upon  a  tubercle  which  springs  at  the  external  or  posterior  base  of  the 
tentacula,  these  tubercles  are  apparently  more  elongated  here  than 
elsewhere  :  in  this  case  the  two  larger  tentacles  are  the  anterior  ones." 
Lamarck  records  fifteen  species,  including  Ilaliotis  dubia. 

Mr.  Swainson  ('  Zool.  Illustr.,'  1st  series)  remarks  that  "  the  genus 
Padollus  of  Montford  (De  Montfort  ?)  resting  entirely  on  the  uneven- 
ness  of  the  outer  lip,  without  any  knowledge  of  the  animal,"  appears 
to  him  an  unnecessary  distinction,  for  such,  he  observes,  is  the  cha- 
racter of.  all  young  shells,  and  also  of  mature  ones,  whose  outer 
surface  is  rugged  or  uneven. 

De  Montfort  (1810)  gives  the  following  generic  characters  for 
Padollus : — Shell  free,  univalve,  in  the  form  of  an  ear,  pierced  with 
one  or  two  holes ;  summit  spiral,  flattened,  dorsal ;  aperture  oval, 
wide  open  (evase'e),  entire,  perpendicular;  left  lip  reflected  and 
trenchant;  back  covered  with  an  epidermis,  having  a  gutter  iu  the 
middle  and  in  the  direction  of  the  spire.  He  gives  as  the  type  of  the 
genus  Padollus  rubicuudus,  and  proceeds  nearly  as  follows: — "In 
arranging  this  shell  as  intermediate  between  the  Sigareti  the  Slomatim 
and  the  Haliotides,  we  consider  that  we  have  been  able  to  establish 
upon  it  a  new  genus.  Sufficiently  similar  to  the  Haliotides  by  its 
general  contour  (1* ensemble  de  ses  formes),  it  is  in  some  manner 
nevertheless  approximated  to  the  Slomaliai,  inasmuch  as  it  has  very 


few  holes;  but  it  presents,  more  than  almost  any  of  these  shells,  a 
Spiral  gutter,  hollow  in  tho  interior,  elevated  on  tho  back,  placed  in 
the  middle  and  curved  in  tho  direction  of  the  spire.  Thiri  hollow,  or 
gutter,  is  independent  of  tho  curved  and  serial  lino  of  holes,  which 
are  nearly  all  obliterated.  The  right  lip  is  also  more  opened  out 
(s'epanouit  aussi  d'avantage),  it  juts  out  and  festoons  (festonne)  over 
the  left  lip  towards  the  Hiimuiit,  and  to  the  height  of  the  spire  :  the 
interior  oilers  an  iridescent  and  undulated  nacre.  Externally  it  is  of 
a  brick-red,  and  tho  summit,  in  consequence  of  losing  its  exterior 
calcareous  aud  coloured  coat,  is  nacreous.  The  back  is  finely  striated 
and  reticulated,  and  tho  successive  periods  of  growth  are  very  strongly 
marked  there.  Thero  is  no  doubt  that  tho  obliteration  of  tho  holes 
of  the  Padolli  arc  a  consequence  of  the  absence  of  some  organs,  with 
which  the  Haliotides  must  bo  eminently  provided,  and  it  is  even 
probable  that  the  single  hole  which  notches  their  border  serves  during 
tho  life  of  these  mollusks  to  lodgo  a  fold  of  the  border  of  the  mantle, 
rolled  into  a  tube  and  serving  for  respiration  ;  a  tube  which  we  shall 
find  among  many  of  the  spirivalvo  mollusks." 

Considering  tho  time  at  which  Do  Montfort  wrote,  there  u  much 
good  reasoning  in  this  passage ;  it  must  be  recollected  that  he  evi- 
dently gave  his  description  from  a  young  shell ;  for  he  says  in  tho 
course  of  it  that  tho  shell  sometimes  reaches  moro  than  au  inch  in 
its  greatest  diameter. 

Dr.  Leach  (1811)  adopted  De  Montfort's  distinction  and  name.  Tho 
doctor  says  that  this  genus  is  readily  distinguished  from  Ilaliotis 
(Ear-Shell)  by  the  irregular  form  of  the  outer  edge  or  lip  ;  the  disc, 
he  adds,  has  fewer  perforations  and  the  spire  is  placed  farther  on  tho 
back.  He  states  in  conclusion  that  the  animal  is  unknown,  but  is 
probably  not  very  unlike  that  of  the  Ear-Shell. 

Mr.  G.  B.  Sowerby  ('  Genera  of  Recent  and  Fossil  Shells '), 
observes,  that  with  the  exception  of  a  few  that  are  commonly  known 
by  collectors  and  Linn;cans  as  Imperforate  Ear-Shells,  the  genus 
Ilaliotis  has  not  suffered  any  dismemberments.  "An  attempt,"  con- 
tinues Mr.  Sowerby,  "  has  indeed  been  made  by  Montfort  to  separate 
from  the  genuine  Haliotides  two  or  three  species  under  the  name  of 
Padollus,  in  which  he  has  been  followed  by  Leach,  but  as  far  as 
respects  general  adoption  this  attempt  appears  to  have  been  as  unsuc- 
cessful as  it  was  unnecessary.  Not  so  the  separation  of  the  Imper- 
forate Haliotides,  which  are  easily  distinguished  by  wanting  the  row 
of  perforations  so  very  characteristic  of  the  true  Ilaliotis." 

The  Otidea  form  the  first  family  of  Scutibranchiata,  the  third  order 
of  Paraccphalo\ihora  Hermaphrodita  in  M.  De  Blainville's  arrangement 
('Manuel  de  Malaeologie,'  1825.)  The  first  genus  of  this  family  is 
Haliotis,  divided  into  four  sections,  and  including  the  genera  Padollus 
and  S/omatia.  * 

M.  Rang  (' Manuel,'  1829)  continues  the  Ormiers  (Macrostomes  of 
Lamarck,  Otidea  of  De  Blainville,  Auriformes  of  Latreille)  as  the  first 
family  of  Scutibranchiata  (Cuvier) ;  but  he  makes  it  consist  but  of  ono 
genus,  Haliotis  (Linnreus).  The  genus  Stomatia  of  Lamarck  he  places 
under  the  Sigarets  of  De  Ferussac,  as  well  as  the  genus  Slomatella  of 
Lamarck,  which  he  seems  to  consider  as  including  the  Padollus  of 
De  Montfort.  The  Sigarets  in  this  arrangement  are  made  to  form  the 
ninth  family  of  the  Pcctinibranchiata  of  Cuvier. 

In  Cuvier's  last  edition  of  the  '  Regne  Animal '  (1830),  the  position 
and  arrangement  of  the  Ormiers  remains  as  in  the  first  edition,  with 
the  exception  that  in  the  last  edition  the  Scutibranchiata  form  the 
eighth  order  of  his  Gastropods. 

In  the  present  state  of  our  information  it  will  perhaps  be  as  well 
to  select  the  arrangement  proposed  by  Cuvier,  and  in  great  measure 
adopted  by  M.  De  Blainville.  M.  Rang,  in  his  description  both  of 
Stomatclla  (including  Padollus)  and  Stomatia,  says,  "  Animal 
unknown." 

Haliotis  (properly  so  called;  Haliotis,  Lamarck). — Animal. — One  of 
the  most  ornamented  of  Gastropods.  All  round  its  foot  to  its  mouth 
there  is,  at  least  in  the  more  common  species,  a  double  membrane  cut 
out  into  leaflets  (feuillages),  and  furnished  with  a  double  row  of  fila- 
ments. On  the  outside  of  its  long  tentacles  are  two  cylindrical 
pedicles  for  carrying  the  eyes.  The  mantle  is  deeply  divided  on  the 
right  side,  and  the  water,  which  passes  by  means  of  the  holes  in  the 
shell,  can,  through  this  slit,  penetrate  into  the  branchial  cavity  ;  along 
its  edges  again  are  also  three  or  four  filaments,  which  the  animal  can 
also  cause  to  come  out  through  these  holes.  The  mouth  is  a  short 
proboscis.  (Cuvier's  description  for  all  Gmelui's  Haliotides,  except 
H.  imperforata  and  II.  perversa.)  Body  oval,  very  much  depressed, 
hardly  spiral  behind,  provided  with  a  large  foot  doubly  fringed  on  its 
circumference.  Head  depressed ;  tentacles  a  little  flattened,  joined 
(connes)  at  the  base ;  eyes  carried  on  the  summit  of  prismatic  pedun- 
cles, situated  on  the  external  side  of  the  tentacles.  Mantle  very  deli- 
cate, deeply  divided  on  the  left  side  ;  the  two  lobes  pointed,  forming 
by  their  junction  a  sort  of  canal  for  conducting  the  water  into  the 
branchial  cavity  situated  on  the  left,  and  inclosing  two  very  long, 
unequal,  pectinated  branchia3  (peignes  branchiaux).    (De  Blainville.) 

Animal  oblong,  depressed,  furnished  with  a  large  head  and  a  short 
proboscis,  at  the  extremity  of  which  is  the  mouth,  containing  a  tongue 
armed  with  points  (aiguillons) ;  tentacles  two,  long  and  cylindrical ; 
eyes  on  pedicles,  implanted  at  their  external  base,  a  little  backwards. 
Mantle  short,  delicate  ;  foot  very  large,  oblong,  furnished  all  round 
with  a  double  row  of  festoons  agreeably  cut  out  or  pinked  (decoupes). 
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Organs  of  respiration  composed  of  two  unequal  pectinated  branchiae, 
in  a  cavity  open  to  the  left,  the  muscle  of  attachment  occupying  the 
middle  of  the  animal  ;  vent  (anus)  opening  into  this  cavity  opposite 
the  slit  which  forms  its  aperture.  (Rang.) 

In  addition  to  the  general  account  of  the  organisation  given  by 
Cuvier,  we  refer  the  reader  to  No.  489  (Gallery)  of  tho  Physiological 
Series  of  preparations  in  tho  Museum  of  the  College  of  Surgeons.  A 
email  specimen  is  there  prepared  to  show  the  stomach.  The  floor  of 
the  branchial  cavity,  the  gills,  and  anus  are  turned  back,  and  the  integu- 
ment is  removed  from  above  the  oesophagus  and  first  stomach.  A 
bristle  is  passed  through  the  mouth  into  the  oesophagus,  and  another 
from  the  first  to  the  second  stomach.  Tho  latter  cavity  is  imbedded 
In  tho  liver,  and  receives  tho  secretion  of  that  gland  by  such  wide 
orifices  that  portions  of  the  alimentary  substances  have  entered  the 
biliary  ducts,  which  thus  appear  to  be  ramifications  of  tho  alimentary 
canal.    ('  Catalogue,' — Gallery,  vol.  i.) 

Shell  nacreous,  very  much  depressed,  more  or  less  oval,  with  a  very 
small  spire,  very  low,  nearly  posterior,  and  lateral ;  aperture  as  large 
as  the  shell,  with  continuous  borders,  tho  right  border  delicate  and 
trenchant,  tho  left  flattened,  enlarged,  and  trenchant;  a  series  of  com- 
plete or  incomplete  holes,  parallel  to  tho  left  side,  serving  for  the 
passage  of  the  two  pointed  lobes  of  the  mantle  ;  a  single  large  muscu- 
lar impression,  median,  and  oval.    (De  Blain villa.) 

These,  the  true  Haliotidcs,  forming  M.  De  Blainville's  section 

A.  consisting  of  species  whose  disc  is  rounded  forwards  and  pierced 
with  a  series  of  holes,  vary  much  in  size  and  Bhape. 

The  general  form  may  be  imagined  from  that  of  Haliotis  tubcrcuiata, 


Baliotis  tubcrcuiata. 
a,  animal  and  shell ;  b,  interior  of  the.  . 
the  most  common  species,  the  size,  shape,  &c.  o!  which  is  too  well 
Known  to  require  description,  and  from  H.  costata  ;  Dut  there  are  some 
of  the  species  from  the  warmer  climates  that  are  as  large  or  larger 
than  the  crown  of  a  hat,  and  are  absolutely  dazzling  from  the  splendid 


Haliotis  costata. 


iridescence  of  their  nacre.  The  shape  too  varies  considerably.  Thus 
we  have  among  the  comparatively  small  species  a  form  very  nearly 
round  (//.  excavata),  whilst  H.  Asinina  is  very  much  elongated. 

There  are  about  75  recent  species  of  Haliotis  known,  and  4  fossil 
species. 

Both  M.  De  Blainville  and  M.  RaDg  state  that  species  of  Haliotis 
exist  in  all  the  seas ;  the  latter  uses  the  expression,  "  elles  sout  tres 
re"pandues  dans  toutes  les  mers,"  but  their  limits  seem  not  to  go  far 
beyond  temperate  climates.  They  are  found  in  the  Canaries,  at  the 
Cape,  in  India,  China,  Australia,  New  Zealand,  the  Pacific,  and  Cali- 
fornia. None  appear  to  have  been  seen  by  our  northern  voyagers ; 
and  though  H.  tubercidala  (which  there  can  be  little  dout  is  the  aypla 


Afirrfi,  'i]v  Tivts  xaKovai  0oA<£ttiji>  ovs — "  the  wild  lepas,  which  some 
call  the  Sea-Ear" — of  Aristotle,  'Hist.  An.,'  lib.  iv.  c.  4),  is  common 
at  Guernsey  and  Jersey,  and  has  been  found  (that  is,  tho  shell)  on  the 
south  coast  of  Devonshire,  wo  agree  with  Mr.  Sowerby  in  thinking 
that,  on  the  present  evidence,  this  species  cannot  with  propriety  bo 
considered  a  native  of  our  own  coasts,  though  the  dead  shells  are 
Bometimes  thrown  up  on  our  southern  shores  after  violent  storms. 

The  Haliotidcs,  which  are  all  marine  and  littoral,  being  without 
opercula,  adhere,  like  the  Patella,  by  applying  their  under  parts  to 
the  surface  of  the  rocks.  They  are  generally  found  near  the  water's 
edge,  and,  according  to  Lamarck,  go  during  the  fine  summer  nights  to 
feed  on  the  herbage  which  grows  near  the  shore. 

As  an  article  of  food  this  genus  is  by  no  means  to  bo  despised.  We 
have  eaten  Haliotis  tubcrcuiata,  and  when  served  by  a  good  cook  it  is 
tender  and  sapid.  The  large  fleshy  foot,  if  not  properly  managed,  is 
apt  to  be  tough.  The  people  of  Guernsey  and  Jersey  ornament  their 
houses  with  the  Bhells  of  this  species,  disposing  them  frequently  in 
quincunx  order,  and  placing  them  so  that  their  bright  interior  may 
catch  the  rays  of  the  sun.  We  have  often  thought  that  some  of  the  large 
and  splondid  intertropical  species,  whose  exterior,  after  removing  the 
outer  coat,  take  a  polish  almost  equalling  the  natural  brilliancy  of  the 
inside,  might  be  converted  into  dishes  for  holding  fruit :  if  mounted 
with  good  taste,  their  indescribable  iridescence  would  materially  add 
to  the  richness  of  an  elegant  table.  As  it  is,  the  shells  of  //.  tubercu- 
lata  are  extensively  used  for  making  mother-of-pearl  ornaments,  espe- 
cially in  ornamenting  papier  madid  articles.  For  this  purpose  great 
quantities  are  taken  to  Birmingham. 

B.  Species  whose  disc,  besides  the  series  of  holes,  is  raised  by  a  largo 
parallel  rib,  hollowed  interiorly,  and  whose  anterior  border  is 
more  or  less  irregular. 
Padollus  (De  Montfort). — M.  De  Blainville  refers  to  Haliotis  canalicu 
lata  (Lamarck),  as  the  example.  The  figure  in'Knorr,  referred  to  by 
Lamarck,  is  red  externally,  and  has  the  elevated  rib ;  but  the  shape 
of  the  shell  is  longer  than  that  of  Padollus  scalaris  (Leach),  and  of 
other  Padolli  which  we  havo  seen.  The  specimen  recorded  by  Dr. 
Gray  in  the  Appendix  to  tho  '  Narrative  of  a  Survey  of  the  Inter- 
tropical and  Western  Coasts  of  Australia,  performed  between  tho 
years  1818  and  1822,  by  Captain  Philip  Parker  King,  R.N.,  F.R.S., 
&c..'  vol.  ii.,  and  which  Mr.  Gray  notices  as  the  largest  he  ever  saw, 
measured  3i  by  2i  inches.  We  have  seen  tho  Bhell,  and  never  saw 
so  large  a  specimen.  Dr.  Gray  records  it  as  Padollus  rubicundus  of 
Dc  Montfort,  with  the  synonyms  of  Padollus  scalaris,  Leach,  and 
Haliotis  tricostalis,  Lamarck. 


Padollus  rubicnidiis  (!). 

Lamarck,  on  the  authority  of  M.  Leschenault,  says  thai  his  Haliotis 
tricostalis  inhabits  the  seas  of  Java.  The  fine  specimen  brought  to 
England  by  Captain  King  was  found  upon  Rottnest  Island,  on  the 
west  coast  of  Australia,  and  is  now  in  hia  cabinet.  It  has  only  three 
holes,  the  anterior  ones,  open.  All,  both  those  which  are  closed  and 
those  which  are  open,  are  very  highly  elevated,  and  so  is  the  curved 
longitudinal  rib.  The  left  border  externally  is  very  much  raised  and 
nodulous,  looking  at  first  sight  as  if  it  had  another  row  of  holes  which 
had  been  closed ;  but  it  was  evidently  always  imperforate. 

C.  Species  whose  disc  is  not  pierced,  but  hollowed  longitudinally  fe / 

a  decurrent  canal. 
M.  De  Blainville  gives  as  an  sample  of  his  section  C.  Haliotis  dubia 
of  Lamarck.  It  will  be  clear  to  the  observer  that  the  animal  protected 
by  such  shells  as  the  two  next,  must  exhibit  some  differences  from 
that  of  a  true  Haliotis. 

D.  Species  whose  disc  is  not  pierced,  and  which  offer  the  two  gutters 

together,  but  approximated,  so  as  to  leave  externally  a  decurrent 
lib  between  them. 

Slomatia  (Lamarck). — Cuvier,  who  says  that  the  animal  of  Stomalia 
is  much  less  ornamented  than  that  of  Haliotis,  is  of  opinion  that  this 
form  connects  the  Haliotidcs  with  certain  Turbines. 

Mr.  G.  Sowerby  ('  Genera  of  Recent  and  Fossil  Shells,'  No.  xix.} 
observes  that  Lamarck,  in  his  observations  upon  Slomatella,  tells  ui 
that  in  respect  to  their  general  form  those  shells  appear  to  be  nearly 
related  to  the  Stomatice  ;  and  that  they  are  principally  distinguished 
by  the  transverse  ridge  and  the  elevated  outer  lip  of  the  Stomatia. 
Upon  a  careful  examination  however  of  ten  species,  Mr.  Sowerby  was 
unable  to  discover  any  difference  in  the  outer  lip  ;  and  he  remarks 
that  Lamarck  places  among  his  Slomatella;  one  species,  S.  rubra,  which 
has  a  nodular  keel  placed  exactly  in  the  same  position  as  the  trans- 
verse ridge,  by  which  the  latter  characterises  Slomatia  •  so  that  Mr. 
Sowerby  does  not  find  any  generic  difference  whatever,  and  has  there- 
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fore  united  the  two  Lamarckian  gouera  under  the  appellation  Stoma- 
lia. He  thus  characterises  the  genus  thus  reformed  : — Shell  pearly 
within,  mostly  coloured  externally ;  suborbicular  or  long,  generally 
ear-shaped  and  depressed.  The  spire,  in  most  species,  prominent, 
but  not  produced  nor  elongated  ;  sometimes  very  small,  marginal  and 
inconspicuous.  Aperture  mostly  longitudinal,  in  some  species  nearly 
orbicular,  in  others  much  elongated,  always  very  largo;  its  edges 
entire,  united  at  the  upper  part,  and  scarcely  modified  or  altered  in 
form  by  any  portion  of  the  last  volution.  Volutions  from  two  to 
four.  Muscular  impressions  two,  seldom  distinct,  nearly  marginal, 
and  in  the  open  part  of  the  shell. 

Mr.  Sowerby  goes  on  to  stato  that  Stomalia  appears  to  be  related  to 
J/aliotu,  and  is  therefore  rightly  placed  by  Lamarck  among  his 
Macrostomes.  One  of  its  species  is  arranged  by  Liuurcus,  he  adds,  as  a 
Jfuliotis,  under  the  name  of  imperforata  (Gmel.).  Mr.  Sowerby 
does  not  pretend  to  discuss  the  question  of  their  resemblance  to 
Lamarck's  Turbinacdes  ;  but  only  observes  that  in  general  form  some 
of  them  approach  very  nearly  to  some  of  Lamarck's  Mouodontes. 
The  Stomalia:,  he  states  in  conclusion,  are  marine,  and  he  says  that 
all  the  species  he  has  seen  were  brought  from  the  East  Indies  and 
Australia. 

Stomalia  has  been  found  at  a  depth  of  seven  fathoms,  adhering  to 
Melcagrinm  and  corals. 

The  following  genera  are  referred  by  some  writers  to  Haliotidm, 
Brodcripia,  Scmurella,  Pleurotomaria,  Mwrchisonia,  Trochotoma,  Jan- 
thina.    [Tuubinid^e  ;  Janthina.] 

HALISPO'NGIA.  According  to  the  structure  and  composition  of 
the  numerous  species  of  Sponges,  they  may  be  divided  into  genera. 
If,  in  accordance  with  the  observations  of  Dr.  R.  Grant,  we  consider 
>ponges  in  three  groups,  one  having  a  horny  tubular  structure,  another 
containing  calcareous  spiculse,  a  third  containing  siliceous  spicule, 
we  may  adopt  the  three  generic  types,  Spongia,  Calcispongia,  and 
Halispongia,  of  De  Blainville. 

Halispongia  is  thus  characterised  : — Mass  more  or  less  rigid  or 
friable,  of  irregular  figure,  porous,  traversed  by  winding  canals,  which 
end  in  openings  scattered  over  the  surface;  substance  subcartilaginous, 
supported  by  simple  siliceous  spicule. 

The  species  exhibit  various  external  forms,  encrusting,  branching, 
or  foliaceous.  Dr.  Fleming  includes  them  under  the  title  Halichondria. 
[SroNoiAD^;.] 

HALITHE'A,  a  genus  of  marine  Dorsibranchiate  Annelids  be- 
longing to  the  family  Aphrodilidce.  [Annelida.] 
HALKET,  a  kind  of  Seal. 

HALLI'RHOA,  the  name  proposed  by  Lamouroux  for  a  group  of 
Fossil  Polyparia,  referred  by  many  writers  to  Alcyonia.  The  spheroidal 
figure,  contracted  base,  deep  central  pit,  and  pores  on  the  surface, 
appear  the  characters  most  relied  on  by  Lamouroux.  Goldfuss  gives 
characters  for  the  genus  Siphonia  of  Parkinson,  which  may  include 
the  two  species  mentioned  by  Lamouroux  from  the  vicinity  of  Caen 
and  the  Vaches  Noires.  Hallirhoa  costata  of  Lamouroux  is  found  in 
the  Greensand  of  Normandy  and  England. 

HALLOYLITE,  a  Mineral  named  after  Dr.  Omalius  d'Halloy,  a 
French  geologist.  It  is  a  hydrous  silicate  of  alumina.  It  occurs 
massive  and  earthy,  resembling  a  compact  steatite.  It  yields  to  the 
nail  and  may  be  polished  by  it.  It  has  a  white  or  bluish  colour. 
Adheres  to  the  tongue,  and  small  pieces  become  transparent  in  water. 
It  is  found  at  Liege  and  at  Bayonne  in  France.  It  has  the  following 
3omposition : — 

Silica  395 

Alumina   .  34'0 

Water  26-5 

 100-0 

HALLOYSITE.  [Halloylite.] 
HALMATURUS.  [Kangaroo.] 

HALO'DROMA,  Illiger's  name  for  a  genus  of  Sea-Birds  allied  to 
the  Petrels  and  Albatrosses.  [Lamm:.] 

HALO'NIA,  a  genus  of  Fossil  Plants,  allied  to  Lcpidodcndron,  and 
iccurring  in  the  Coal  Formation.    [Coal  Plants.] 

HALORAGA'CE^E,  Hippurids,  a  small  group  of  Exogenous  Plants, 
many  of  which  inhabit  watery  places,  and  all  of  which  ha^  e  minute 
inconspicuous  flowers.  In  consequence  of  the  calyx  being  superior, 
the  embryo  without  much  albumen,  and  some  of  them  having  four 
petals,  they  are  often  considered  to  form  a  peculiar  section  of  Onagra- 
ceas,  or  if  separated  from  that  order,  are  at  least  stationed  in  the 
immediate  vicinity  of  it.  Upon  this  supposition,  they  are  looked  upon 
as  an  imperfect  condition  of  the  Onagraceous  type,  bearing  the  same 
relation  to  it  as  Sanguisorbea;  to  Rosacea;,  Chamortauciew  to  Myrtacew, 
or  Mimosem  to  other  Fabacew.  But  in  the  present  uncertainty 
regarding  the  true  affinity  of  many  natural  orders  of  plants,  we  must 
not  consider  this  a  settled  point.  On  the  contrary,  it  is  not  impro- 
bable that  Haloragacew  constitute  an  imperfect  form  of  the  great  Epigy- 
nous  group  of  Exogens,  of  which  Onagraceos  are  only  one  of  the 
members.  What  renders  it  peculiarly  difficult  to  determine  the  real 
affinity  of  this  little  group  is,  that  as  it  is  now  constituted,  it  offers 
striking  modifications  of  development  both  in  the  organs  of  vegetation 
and  those  of  fructification.  While  Haloi-agis  has  a  stem  with  a 
complete  vascular  organisation,  and  regularly  constructed  leaves, 
Myriophylhim  has  its  vascular  system  reduced  to  a  rudimentary  con- 


dition, and  in  some  of  the  species  the  leaves  themselves  appear  only 
in  the  form  of  filiform  ramifications  ;  and  in  /fippuris,  the  development 
of  the  vascular  system  of  both  stem  and  leaves  is  still  further  reduced. 
In  like  manner  in  the  flowers,  ffaloragii  has  four  petals,  eight  stamens, 
four  stigmas,  and  four  cells  to  the  ovary  ;  Pvoserpinaca  has  no  petals, 
three  stamens,  throe  stigmas,  and  three  cells  to  the  ovary;  and 
J/ippuris  has  no  petals,  ono  stamen,  one  stigma,  and  but  one  cell  to 
the  ovary.  This  latter  genus  is  a  common  plant  in  the  marshes  and 
meadows  of  this  country,  where  it  is  vulgarly  Called  Mare's-Tail. 


Common  Marc's  Tail  {Hippwis  vulgaris). 
1,  a  single  flower,  with  its  bract,  much  magnified  ;  2,  a  vertical  section  o. 
the  ovary,  showing  a  single  ovule  hanging  from  the  apex  of  a  sir.gle  cell ;  3,  a 
vertical  section  of  a  ripe  fruit,  showing  the  seed  suspended  in  the  interior,  and 
the  dicotyledonous  embryo. 

Damp  places,  ditches,  and  slow  streams  in  Europe,  North  America, 
Southern  Africa,  Japan,  China,  Australia,  and  the  South  Sea  Islands 
are  the  resort  of  this  order. 

HALOSCIAS  (Fries),  a  genus  of  Plants  belonging  to  the  natural 
order  Umbelliferm,  and  the  tribe  Scselinea.  It  has  a  calyx  of  5  small 
persistent  teeth ;  the  petals  ovate  with  au  inflexed  lobe  and  short 
claw ;  the  fruit  elliptical,  terete,  or  slightly  dorsally  compressed ; 
carpels  with  five  sharp  somewhat  winged  ridges;  interstices  and 
commissure  with  many  vittoe ;  seed  not  cohering  to  the  carpel,  without 
vittse.    One  species  of  this  genus  is  a  native  of  Great  Britain. 

IT.  Scoticum,  Scottish  Lovage,  is  found  on  rocks  on  the  sea-coast  of 
Scotland  aud  Northumberland.  It  has  an  herbaceous  stem,  tinged 
with  red,  from  12  to  18  inches  high. 

(Babington,  Manual.) 

HALTICA,  a  genus  of  Insects  belonging  to  the  order  Coleop- 
tera,  and  to  the  tribe  Galerucitce  of  the  family  Cyclica.  It  includes 
the  insects  called  Black  Fleas,  Turnip -Flea,  or  Turnip -Fly.  The 
species  of  the  genus  Haltica  are  remarkable  for  their  power  of 
leaping,  which  is  effected  by  means  of  the  peculiar  formation  of  their 
very  thick  hind  legs.  They  are  among  the  smallest  of  beetles,  and 
are  variously  coloured  with  green,  brown,  or  yellow,  often  brightly 
shining.  Some  destroy  the  cabbage,  others  flax,  others  tobacco,  or 
hops  ;  but  the  turnip  is  the  greatest  sufferer  from  the  ravages  of  these 
little  creatures,  which,  though  small  in  size,  are  many  in  number. 

The  species  found  on  the  turnips  is  the  H.  Nemorum.  It  is  about 
one-eighth  of  an  inch  long,  is  rather  flattened,  and  of  a  brassy-black 
colour,  thickly  dotted ;  the  wing-cases  are  greenish-black,  with  a  pale 
yellow  broad  line  on  each,  the  base  of  the  antennae  and  legs  of  a  paler 
colour.  The  eggs  are  deposited  on  the  under  side  of  a  rough  leaf 
from  April  to  September.  They  hatch  in  two  days,  and  the  larva 
attain  perfection  in  sixteen  days.  The  chrysalis  is  fixed  in  the  earth 
a  fortnight.  They  love  sunshine,  warmth,  and  fine  weather,  and  eat 
away  the  surface  of  the  young  leaves  of  the  plant  with  voracity, 
The  larva  feeds  within  the  full-grown  leaf,  in  which  the  egg  has- 
been  laid  and  attached  by  its  parent,  but  does  little  or  no  mischief  to- 
the  growth  of  the  plant.    It  is  the  beetle  which"  destnys  the  firrt 
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smooth  leaves  or  cotyledons  of  the  turnip.  It  scents  out  the  turnip 
crop  from  a  great  distance,  and  flies  towards  it  oven  against  the  wind. 
It  feeds  by  night,  and  during  the  day  retires  under  the  cotyledon. 
The  parent  insects  are  to  bo  seen  in  the  earliest  fine  days  of  February, 
and  do  not  disappear  before  the  end  of  October,  but  they  do  not  feed 
much  after  the  latter  end  of  September.  There  are  five  or  six  broods 
of  these  in  a  summer.  Besides  the  II.  Ncmorum,  the  II.  similis  and 
Il.Jlava  are  also  destructive  to  turnips. 

The  destruction  caused  by  theso  insects  may  be  conceived,  when,  so 
long  ago  as  1786,  Mr.  Young  stated  that  the  turnip  crop  destroyed  in 
Devonshire  alone  was  valued  at  100,0007. ;  consequently,  many  entomo- 
logists have  directed  their  attention  both  to  the  inquiry  into  the  habits  of 
the  animal  and  the  finding  a  remedy  for  the  mischief  it  causes. 
Admirable  essays  on  the  subject  have  been  published  in  the  '  Entomo- 
logical Transactions'  by  Mr.  Le  Keux,  and  in  the  'Journal  of  the 
Agricultural  Society  of  England,'  by  Mr.  J.  Curtis,  which  may  be 
consulted  with  advantage  by  the  farmer. 

Among  the  remedies  which  have  been  proposed  aro  fumigation, 
watering  with  weak  brine,  steeping  the  seed  in  brine,  applying  lime 
and  soot  to  the  land,  and  the  application  of  wormwood  decoction  and 
road-dust.  The  last  has  been  greatly  recommended  in  Germany,  and 
there  is  an  essay  on  the  subject,  by  M.  Wundram  of  Dorste,  Hanover, 
in  the  '  Transactions  ot  the  Royal  Agricultural  Society  of  Vienna.1 

Tho  rapid  growth  of  the  turnip  plant  is  the  best  remedy,  and  in 
order  to  secure  this,  plenty  of  seed  of  tho  same  age  should  be  sown. 
Deep  digging  and  burning  the  land  when  tho  chrysalides  aro  in  it  arc 
good  practices.  Sowing  tho  surface  of  the  soil  with  gas-lime  two  or 
three  mornings  after  tho  seed  has  been  sown  has  been  recommended 
as  tho  most  eflbctual  rcini'dy. 

HALYMENITES.  Under  this  generic  name  Sternberg  ('  Flora  der 
Vorwolt')  and  Bronn  (' Lothrca  Gcognostica ')  includo  several  species 
of  Fossil  Fucoid  Plants,  found  in  the  slaty  Oolitic  rocks  of  Stonesfield 
and  Solcnhofen. 

HALYSITES,  tho  name  given  by  Fischer  to  a  genus  of  Fossil 
Corals,  synonymous  with  Catcnipora  of  Goldfuss.  As  having  priority, 
it  is  adopted  by  Bronu  in  his  '  Leth;ca  Gcognostica.' 

HAMAMELIDA'CEiE,  Witch-Hazels,  a  very  small  group  of  woody 
Exogenous  Plants,  characterised  by  having  a  superior  calyx,  a  defi- 
nite number  of  stamens  half  of  which  are  usually  sterile,  a  2-ccllcd 
ovary,  and  an  embryo  in  the  midst  of  horny  albumen.  There  arc 
only  three  genera  in  the  gardens  of  this  country,  Hamamdis,  Triclio- 
cladus,  and  Fothcrgilla.  Some  of  the  species  are.  largo  forest-trees, 
atibrding  good  timber,  but  nothing  is  known  of  any  other  useful 
property  in  tho  order.  The  order  is  related  to  Bruniacca?,  Cornaccce, 
and  Sa-rifvagacca:.  Tho  species  come  from  North  America,  Japan, 
China,  and  the  central  parts  of  Madagascar  and  South  Africa.  The 
kernels  of  Hamamcluj  Virginica  are  oily  and  eatable.  The  leaves  and 
bark  are  very  astringent,  aud  also  contain  a  peculiar  acrid  essential  oil. 

HAMBUUGH  'WHITE.  [Barytes.] 

HAMITES,  a  genus  of  Cephalopodous  Molhisca  proposed  by  Mr. 
James  Sowerby.  ('  Mineral  Couchology  of  Great  Britain.')  It  includes 
only  fossil  species.  According  to  tho  original  views  of  Mr.  Sowerby, 
only  those  chambered  shells  belong  to  Hamites  which  have  the  form 
of  a  hook  or  siphon  bent  in  one  plane,  with  parallel  but  unequal 
limbs,  and  sinuous  septa.  But  the  specimens  having  these  characters 
appear  always  imperfect ;  and  when  Professor  Phillips  found  in  York- 
shire many  fossils,  in  other  respects  perfectly  resembling  Hamites 
described  by  Mr.  Sowerby,  rolled  in  a  plane  spiral,  the  volutions  in 
some  species  touching,  in  others  free,  aud  in  a  few  terminating  in  a 
straight  elongation  (like  Spirula),  he  extended  the  use  of  the  term. 
Dr.  Buckland  has  adopted  this  view  in  his  '  Bridgewater  Treatise.' 

In  the  '  Transactions  of  the  Geographical  Society  of  France,'  June, 
11,  1837,  M.  LeveiHe"  gives  descriptions  and  figures  of  species  of  fossil 
Cephalopoda,  which  might  be  considered  as  the  spiral  part  of  Hamitcs 
^'Phillips),  and  names  them  Crioceratites.  Bronn  adopts  this  genus. 
Mr.  Sowerby  has  recently  been  led  to  very  similar  results,  and  has 
proposed  to  call  the  same  group  Tropaum.  Now,  as  certain  forms  of 
ammonites  in  the  Lias  and  Oolitic  rocks  (A.  fimbriate)  have  no  very 
obvious  difference  from  Troponin,,  Crioceratites,  or  the  spiral  parts  of 
Scaphitcs  (e.g.  Scaphilcs  Toannii  in  the  British  Museum),  it  is  evident 
that  the  whole  question  of  the  true  relations  of  these  remarkable  fossil 
genera  to  ammonites  remains  to  be  further  examined. 

Hamites  of  the  typical  forms  occur  at  Folkstone,  Hamsey,  and  other 
situations  in  the  Gault,  Greensand,  and  other  cretaceous  beds.  Crioce- 
ratites and  Tropccum  belong  chiefly  to  the  same  groups  of  rocks  in 
England,  France,  Switzerland,  &c.  Fifty-eight  species  of  Hamites 
have  been  described.  D'Orbigny  proposes  the  name  Hamulina  for  the 
twenty  species  found  in  the  Neocomian  beds  of  France.  [Trop.euh.] 

HAMSTER.  [Cricetus.] 

HAND.    [Skeleton;  Man.] 

HAND-TREE.  [Cheirostemon.] 

HA'PALE.  [Jacchus.] 

HARBIN  [Merlangus.] 

HARDNESS  (in  Mineralogy).  The  different  degrees  of  hardness 
possessed  by  minerals  of  similar  external  characters  will  often  serve 
to  distinguish  them  from  each  other.  Mohs  has  formed  a  scale  which 
affords  an  approximation  in  estimating  the  hardness  of  minerals,  and 
according  to  which  it  is  expressed  in  numbers.    The  substunces  which 


ho  uses  aro  such  a3  are  easily  obtained  in  a  state  of  purity.  They 

are : — 

1.  Talc,  whito  or  greenish. 

2.  Rock-salt,  pure  and  cleavoablc ;  aud  gypsum,  uncrystallised 

and  semi-translucent. 

3.  Calcareous  spar,  cleaveablc. 

4.  Fluor-spar,  which  cleaves  perfectly. 

5.  Apatite,  the  asparagus-stono,  from  Salzburg. 

6.  Adularia. 

7.  Rock  crystal,  limpid  and  transparent. 

8.  Topaz. 

9.  Corundum,  from  Bengal,  with  smooth  fractured  faces. 
10.  Diamond. 

Any  mineral  which  neither  scratches  nor  is  scratched  by  any  one 
of  tho  substances  abovo  named,  is  stated  to  possess  the  degreo  of 
hardness  expressed  by  the  number  opposite  that  mineral  Thus, 
supposing  a  body  neither  to  scratch  nor  to  be  scratched  by  fluor-spar, 
its  hardness  is  represented  by  4  ;  but  if  it  should  scratch  fluor-Bpar, 
and  not  Apatite,  then  its  hardness  is  stated  to  be  from  4  to  0. 

Another  method  of  trying  the  hardness  of  minerals  is  passing  thein 
very  gently  over  a  fine  hard  file,  and  judging  by  tho  touch  aud  appear- 
ance of  the  file  as  to  the  degree  of  hardness.  [Mineralogy.] 

HARE.  [Litohid^!.] 

HARE-BELL  [Campanula.] 

HARE'S-EAR.  [ISui'leuiium.] 

HARELDA.  [Ducks.] 

HARFANG.  [Striqidje.] 

HARMODYTES,  a  genus  of  Tubular  Stony  Corals,  proposed  by 
Fischer  and  adopted  by  Bronn.  Tho  same  species  were  afterwards 
designated  by  Goldfuss  tiyringopora,  a  name  generally  adopted. 

IIARMO'TOME  (Andrcolitc ;  Ercinitc).  This  mineral  occurs  in 
attached  crystals,  generally  intersecting  each  other  lengthwise.  Pri- 
mary form  a  right  rhombic  prism.  Cleavage  parallel  to  the  primary 
planes,  and  to  both  the  diagonals  of  the  prism.  HardDess,  4  5.  Colour, 
grayish-reddish,  yellowish- white.  Fracture  uneven.  Lustre  vitreous, 
and  sometimes  pearly  ;  streak  white.    Specific  gravity,  2'35  to  2'4. 

By  acids,  unless  heated,  Harmotome  is  scarcely  acted  upon.  Before 
the  blow-pipo  it  fuses  into  a  clear  glass.  It  occurs  at  Strontian  in 
Scotland,  aud  at  Andrcasbcrg  aud  Obcrstein  in  Germany. 

The  analyses  of  this  substance  do  not  greatly  differ  in  general.  Tho 
Harmotome  of  Strontian  yielded,  by  the  analysis  of  Mr.  O'Connell — 


Silica  47-04 

Alumina   .  15'24 

Barytes   2085 

Lime   .0*10 

Soda  or  Potash   .  0'88 

Water  1492 

 99-03 

HARPA.  [Entomostomata.] 
HARPAGON.  [Falconidje.] 
HARPAGUS.  [Falconid,e.] 


HARPA'LID/E,  an  extensive  family  of  Coleopterous  Insects  of  the 
section  Geodephaga,  tho  species  of  which  are  distinguished  by  the 
tarsi  of  the  two  anterior  pairs  of  legs  being  dilated  in  the  male  sex. 

In  these  insects  the  tibiae  of  the  anterior  pair  of  legs  have  always 
a  deep  notch  on  the  inner  side  ;  the  head  is  almost  always  short  and 
rounded  in  front ;  the  thorax  is  generally  broader  than  long,  some- 
what convex,  but  slightly  narrower  behind  than  before,  and  nearly 
equal  in  width  to  the  elytra.  The  body  usually  approaches  more  or 
less  to  a  cylindrical  form ;  tho  elytra  are  almost  always  rounded  at 
the  apex,  and  never  truncated  at  this  part.  They  are  usually  found 
under  stones. 

Of  the  family  Harpalidce,  Dejean,  in  his  'Species  General  des 
Coleopteres,'  enumerates  27  genera :  others  however  have  been  dis- 
covered since  the  publication  of  that  work. 

The  number  of  species  known  is  probably  upwards  of  500. 

The  most  convenient  way  perhaps  of  grouping  the  genera  of  this 
family  is  to  take,  in  the  first  place,  the  form  of  the  mentum  as  a 
guide.  YVe  then  find  almost  all  the  species  divided  into  two  great 
groups,  those  in  which  the  mentum  is  simply  emarginated,  and  those 
in  which  there  is  a  small  projecting  process  in  the  middle  of  the 
emargination.  Besides  these  there  are  certain  species  (the  natural 
situation  of  which  is  perhaps  somewhat  doubtful)  which  have  the 
mentum  trilobed,  and  there  are  others  in  which  the  mentum  is 
bilobed. 

The  various  genera  described  by  Dejean  are  as  follows  : — 

Section  L — Mentum  trilobed. 
Genus  1.  Pelecium  (Kirby),  containing  2  species,  both  inhabiting  the 
Brazils. 

2.  Eripus  (Hopfner),  containing  2  species,  one  of  which  is 
from  California,  the  other  inhabits  Mexico. 
Section  II. — Mentum  bilobed. 
Genus  3.  Promecoderus  (Dejean),  of  which  there  is  one  species  from 
Australia. 

4.  Cyclosomus  (Latreille),  containing  2  species,  one  from 
India,  the  other  from  Senegal. 
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HAUYNE. 


3') 


Section  III. — Mentum  emarginate,  and  without  central  tooth. 

Qenus  5.  Daplus  (Fischer) ;  2  species.    Found  in  North  America. 

6.  Cratognathus  (Dejean) ;  1  species.  Probably  from  Buenoa 

Ayres. 

7.  Agonoderus  (Dejean);  5  species;   three  of  which  are 

from  North  America,  ono  from  India,  and  one  from 
Senegal. 

8.  Barysomus  (Dejean);  two  species  from  India,  and  one 

from  Mexico. 

9.  Amblyynathus  (Dejean) ;  5  species.     All  inhabitants  of 

Cayenne. 

10.  Platymetopus  (Dejean);  10  species.    From  Africa  and 

India. 

11.  Sclenophorm  (Dejean) ;  59  species.     From  North  and 

South  America. 

12.  Anisodaclylus  (Dejean) ;  23  species.  Chiefly  from  Europe 

and  North  America. 

13.  Bradybainus  (Dejean) ;  3  species.    From  Senegal. 

14.  Stenolophus  (Megerle) ;  22  species.    Almost  all  European. 

Section  IV. — Mentum  emarginate,  and  with  a  small  projecting 
process  in  the  middle. 

t  onus  15.  Cratocerus  (Dejean) ;  1  species.    From  Brazil. 

16.  Somoplatus  (Dejean) ;  1  species.    From  Senegal. 

17.  Axinotoma  (Dejean) ;  1  species.    From  Senegal. 

18.  Acinopus  (Ziegler) ;  C  species.    Chiefly  European. 

19.  Cratacanthus  (Dejean) ;  3  species.  From  Nort  h  America. 

20.  Paramecus  (Dejean) ;  2  species.    From  South  Amorica. 

21.  Geodromus  (Dejean)  ;  1  species.    From  Senegal. 

22.  Hypolithus  (Dejean) ;  18  species ;  the  greater  portion 

of  which  inhabit  Africa.  Four  are  from  South 
America. 

23.  Gynandromorphus  (Dejean) ;  1  species.    From  Italy  and 

South  of  France. 

24.  Ophonut  (Ziegler) ;  45  species.    Chiefly  European. 

25.  Harpalus  (Latreille) ;  134  species.    From  Europe,  Asia, 

Africa,  America,  and  Australia. 

26.  Gcobcvnus  (Dejean) ;  2  species.    From  the  Cape  of  Good 

Hope. 

27.  Acupalpus  (Latreille);  46  species.     Chiefly  Europeau. 

There  are  however  species  found  iu  all  the  other 
quarters  of  the  globe. 
23.  Telragonodcrus   (Dejean) ;    Africa,   India,   and  South 
America.    One  species  is  found  in  North  America. 

29.  Trechus  (Clairville) ;  22  species.    Chiefly  European. 

30.  Zachnophorus  (Dejean);  4  species;  three  of  which  are 

from  South  America,  and  one  from  North  America. 

For  the  characters  of  the  genera  and  species  above  alluded  to,  we 
must  refer  our  readei'3  to  M.  Dejean's  work  which  has  been  quoted, 
and  for  the  British  species  to  Mr.  Stephens's  '  Illustrations  of  British 
Entomology.'  We  have  followed  Dejean  in  restricting  the  family 
Harpalidw  to  such  species  only  as  will  come  under  the  definition 
given  at  the  commencement  of  this  article.  Two  very  distinct 
groups  are  included  iu  the  family  Harpalidiz  as  defined  by  Mr. 
Stephens. 

(Stephens,  Illustrations  of  British  Entomology ;  Dejean,  Species 
General  des  Coleoptercs.) 

HARPES,  a  genus  of  Fossil  Crustacea  [Trilobites],  from  the 
Devonian  Strata. 

HARPY-EAGLE.  [Falconidjj. 

HARPYA.  [Cheiroptera.] 

HARPYIA.  [Falconice.J 

HARRIER,  the  English  name  for  the  hound  employed  in  hunting 
the  Hare.  The  size  and  breed  of  the  Harrier  depend  upon  the  taste 
of  the  owner,  and  that  is  most  frequently  regulated  by  the  nature  of 
the  country  in  which  the  pack  is  to  hunt.  Mr.  Beckford,  a  great 
authority  in  such  cases,  says,  "  The  hounds,  I  think,  most  likely  to 
chow  you  sport  are  between  the  large  slow-hunting  harrier  and  the 
little  fox-beagle ;  the  former  are  too  dull,  too  heavy,  and  too  slow ; 
the  latter  too  lively,  too  light,  and  too  fleet.  The  first,  it  is  true,  have 
most  excellent  noses,  and  I  make  no  doubt  will  kill  their  game  at 
last  if  the  day  be  long  enough ;  but  you  know  the  days  are  short  in 
winter,  and  it  is  bad  hunting  iu  the  dark.  The  other,  on  the  contrary, 
fling,  dash,  and  are  all  alive ;  but  every  cold  blast  affects  them,  and  if 
your  country  be  deep  and  wet  it  is  not  impossible  that  some  of  them 
may  be  drowned.  My  hounds  were  a  cross  of  both  these  kinds,  in 
which  it  was  my  endeavour  to  get  as  much  bone  and  strength  in  as 
small  a  compass  as  possible.  It  was  a  difficult  undertaking.  I  bred 
many  years,  and  an  infinity  of  hounds,  before  I  could  get  what  I 
wanted.  I  at  last  had  the  pleasure  to  see  them  very  handsome ; 
small,  yet  very  bony ;  they  ran  remarkably  well  together,  went  fast 
enough,  had  all  the  alacrity  that  could  be  desired,  and  would  hunt 
the  coldest  scent." 

Hare-hunting,  it  has  been  said,  is  generally  followed  by  sportsmen  in 
the  decline  of  life ;  though  when  the  district  is  tolerably  open,  and  the 
hare  '  flies  the  country,'  there  is  often  opportunity  for  a  good  horse 


and  bold  rider  to  show  thomselves.  But  these  capital  runs  corao  'few 
and  far  botwecn,'  and  the  old  fox-hunter  can  seldom  brook  the  change. 
In  a  close  or  woody  district,  the  constant  repetition  of  the  same 
scene,  and  the  discovery  that  in  consequence  of  a  sudden  double  of 
the  hare  a  rustic  upon  his  galloway  who  knows  tho  country  is 
frequently  as  near  tho  hounds  as  the  man  who  is  mounted  on  a  first- 
rate  hunter  and  has  taken  some  daring  leaps,  prove  rather  disgusting 
both  to  the  ardour  of  youth  and  the  experience  of  age. 

HARRIER  (Ornithology),  a  name  applied  to  certain  Hawks  {Circut). 

[FaLCONID.35.] 

HARRINGTONITE.  [Natrolite.] 

HARTITE,  a  Mineral  occurring  crystallised.  Primary  form  an 
obliquo  rhombic  prism.  Cleavage  imperfect.  Colour  white.  Lustre 
somewhat  greasy.  Translucent.  Hardness  1'0.  Specific  gravity 
1*046.  Found  at  Oberhart,  in  Austria.  The  following  is  an  analysis, 
by  Schrotter  : — 


Carbon  87*473 

Hydrogen  1204!: 


-99-521 


HART'S-TONGUE.  [Scoi.opendrium.] 

HASSELQUISTIA,  a  genus  of  plants  named  by  Linnajus  in  honour 
of  Frederick  Hasselquist,  M.D.,  his  pupil,  who  travelled  in  the  Holy 
Land.  It  belongs  to  the  natural  order  Umbcllifcnc,  and  to  the  tribe 
Tordylinem.  The  species  closely  resemble  those  of  Tordylivm,  and 
are  regarded  by  some  botanists  as  monstrous  forms  of  this  genu  . 

HASSELTIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Apocynacece.  It  has  a  5-parted  permanent  calyx  ;  a  corolla  with  the 
tube  contracted  in  the  middle  ;  the  throat  naked ;  the  limb  carnpanu- 
late,  5-parted,  and  contorted.  The  stamens  are  inserted  in  the  throat. 
Anthers  large,  cuspidate,  callous  at  the  back,  adhering  to  the  stigma ; 
the  ovary  double,  surrounded  by  a  fleshy  ring ;  styles  2 ;  stigma 
clavate ;  follicles  2,  distinct,  and  long ;  seeds  with  a  stipitate  coma 
at  the  lower  end. 

H.  arborea  is  found  in  Java,  near  Tjampiam.  It  is  a  handsome  tree; 
with  oval  leaves,  rather  acute  at  each  end,  smooth  above,  paler  and 
a  little  downy  on  the  under  side.  The  flowers  are  large,  yellowish 
white,  in  axillary  fascicles.  In  Java  the  milk  obtained  from  the  trunk 
by  incision,  mixed  with  honey  and  reduced  with  boiling  water,  is 
employed  as  a  powerful  drastic  for  destroying  tho  tape-worm ;  it  is 
however  apt  to  produce  inflammation  of  the  intestines,  and  in  some 
cases  has  proved  fatal. 

(Lindley,  Flora  Medica.) 

HASTINGS  SANDS.  The  middle  group  of  the  Wealden 
Formation,  which  constitutes  the  uppermost  part  of  the  Oolitic  system 
in  England,  is  thus  named  from  its  characteristic  development  around 
Hastings  iu  Susses.  In  the  Hastings  Sands  we  may  distinguish  four 
divisions,  which  lie  in  the  following  order  : — 


f  Fawn-coloured  sand  and  friable  sand* 
\    stone  :  good  flagstone  occurs  here. 
Sandstones    often     calcareous,  with 
various    grits    and  conglomerates, 
resting  on  blue  clay.     These  have 
yielded  a  considerable  number  of 
organic    remains,    plants,  Mollusca, 
fishes,  and  reptiles  of  gigantic  dimen- 
sions.   [Iguanodon  ;  HYLiEOSAURUS.] 
f  White    sand    and    friable  sandstone, 
\     alternating  with  clay. 
J"  Nodules  and  beds  of  limestone,  alter- 
\    nating  with  clays  and  sandstones. 

The  axis  of  elevation,  or  forest  ridge  of  the  Weald  of  Kent  and 
Sussex,  is  chiefly  formed  of  Hastings  Sands,  which  rise  in  Crow- 
borough  Beacon  to  804  feet  above  the  sea.  [Geology.] 

(Mautell,  Tilgate  Forest ;  Fitton,  Geology  of  Hastings,  &c.) 

HATCHETINE  {Mineral  Adipocire).  This  substance  occurs  in 
thin  flakes  in  the  cavities  of  the  ironstone  of  South  Wales.  It  is 
very  soft,  somewhat  granular  in  appearance ;  translucent ;  colour 
yellowish-white  or  greenish;  not  elastic;  inodorous;  combustible. 
It  melts  at  170°,  and  is  soluble  in  ether. 

According  to  Professor  Johnston  it  consists  of — 


The  Horsham  Beds 


The  Tilgate  Beds 


The  Tilgate  Beds 
The  Ashburnham  Beds 


One  atom  of  Carbon 
One  atom  of  Hydrogen 


85-910 
14-624 


-100-534 


HATTERIA.  [Draconina.] 
HAUSMANNITE.  [Manganese.] 

HAUYNE  (Latialite),  a  Mineral  occurring  in  detached  rhombic 
dodecahedral  crystals,  also  granular  and  masssive.  The  primary  form 
is  the  cube.  Cleavage  parallel  to  the  diagonal  planes  of  the  cube, 
indistinct.  Fracture  uneven.  Brittle.  Hardness,  5"5  to  6-0.  Specific 
gravity  2-C8  to  3.  Colour  wheu  opaque  indigo-blue,  when  translucent 
blue  or  bluish-green;  streak  white;  lustre  vitreous.  The  massive 
varieties  are  amorphous  ;  structure  granular,  compact.  When  heated 
in  an  acid  it  becomes  gelatinous  and  transparent.  Before  the  blow-pipe 
it  fuses  with  borax  iuto  a  clear  glass,  which  becomes  yellow  on 
cooling.    This  mineral  is  found  in  the  cavities  of  lavas  and  in  the 


81 


HAWFINCH 


HEART. 
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fragments  of  rocks  ejected  from  Vesuvius,  and  also  embedded  in 
pumice  and  lava  near  Andernach  on  tlie  Rhine,  &c.  According  to 
Gmelin.  the  mineral  from  Marino  yielded — 

Silica  35-48 

Alumina  18-87 


Potash 
Lime 

Sulphuric  Acid 
Oxide  of  Iron 
Water 


15  45 
12-00 
1 2-3'J 
116 
1-20 


-9G-, 


HAWFINCH.  [CoccoTnnAUSTES.j 
HAWK.  [Falconidje.] 
HAWK-MOTH.  [Si-iiingid^.] 
HAWK-WEED.  [Hikkauium.] 
HAWKS' -BILL  TURTLE.  [Ciielonia.] 
HAWTHORN.  [Crat-uous.] 

HAYDENITE,  a  Mineral  resembling  Chahazite  in  the  appearance 
of  its  crystals,  but  is  described  as  having  an  oblique  rhombic  prism. 
It  occurs  with  Ilculandite. 

HAYES1NE  (Burocalcile),  a  Miueral  occurring  in  globular  masses 
of  a  fibrous  structure,  having  externally  a  brown  colour;  when  broken 
these  masses  appear  to  be  formed  of  snow-white  delicate  fibres,  inter- 
woven, curved,  and  knotted.  The  lustro  is  satin-like,  and  the  fibres 
so  soft  ns  to  crush  readily  between  the  fingers.  It  incloses  fragments 
of  argillaceous  slate,  with  brilliant  and  perfect  crystals  of  Olauberile, 
which  arc  sometimes  penetrated  by  the  f'tbros  of  this  mineral.  Found 
in  the  provinco  of  Tarapaca,  Peru.  The  following  is  an  analysis 
(after  drying  at  150J  Fahr.) : — 

Boracic  Acid  46-111 

Lime  18-889 

Water   35-000 

 100- 

HAYTORITE.   [Sec  Supplement.] 
HAZEL.  fCop.Yi.us.] 

HAZEL-NUT,  the  fruit  of  the  wild  bush  of  Ooryhu  Avdlana, 
unchanged  and  unimproved  by  cultivation.  It  differs  from  the 
domesticated  varieties  only  in  being  smaller  and  rather  more  hardy. 
[Cortlus.] 

HEAD.    [Brain;  Skeleton.] 

HEARING.  [Ear.] 

HEART  is  the  central  organ  of  the  circulation,  and  by  its  alternate 
contractions  and  dilatations  exercises  the  principal  power  by  which  the 
blood  is  moved  through  the  bodies  of  the  higher  animals.  Its 
anatomy  and  physiology  will  be  made  most  easily  intelligible  by  con- 
sidering first  the  principal  varieties  of  the  circulation  or  other  motion 
of  uutritive  fluid  which  occur  in  the  animal  kingdom ;  bearing  in 
mind  that  the  main  objects  for  which  such  a  motion  is  required  are 
a  constant  supply  of  fluid  adapted  for  their  nutrition  to  all  parts  of 
the  body,  and  its  regular  exposure  to  the  influence  of  atmospheric  air, 
that  by  the  process  of  respiration  it  may  be  fitted  for  maintaining  the 
life  of  the  animal. 

The  simplest  mode  by  which  a  distribution  of  nutritive  fluid  is 
effected  is  by  means  of  ramifications  proceeding  from  the  stomach  or 
intestinal  canal  to  various  parts  of  the  body,  which  occurs  in  the 
polyp3,  Infusoria,  intestinal  worms,  Echini,  Medusa;,  and  other  zoo- 
phytes. In  all  these  the  digestive  canal  and  the  circulating  system 
form  but  one  apparatus :  the  food,  which  in  the  higher  animals 
requires  a  complicated  process  of  assimilation  before  it  is  fitted  to 
move  with  the  blood,  is  in  them  already  adapted  for  nutrition.  In 
most  of  them  currents  can  be  seen  passing  in  opposite  directions 
along  the  canals  opening  into  the  digestive  cavity,  exactly  like  those 
well  known  to  exist  in  the  stems  of  C'harce  and  other  plants,  and  proba- 
bly produced  by  the  motion  of  ciliae  which  line  the 
tubes,  but  are  too  minute  to  be  discerned  in  all 
cases  even  with  the  microscope.  In  many  instances 
however  cilia  have  been  observed,  as  in  the  case  of 
...  a  Orantia  among  the  sponges.  Cilia  have  also 
been  shown  to  exist  and  to  cause  the  currents  ob- 
served in  many  of  the  Desmidece.  ('  Quarterly 
Journal  of  Microscopical  Science,'  vol.  ii.  p.  234.) 
_e  In  the  Planarue  and  some  of  the  Trematoda  a 
separate  vascular  system  has  been  discovered  in 
addition  to  the  ramified  digestive  tubes.  In  the 
former  the  main  trunk  has  the  shape  of  an  oval 
,  loop  {a,  b,  c,  d),  from  which  capillary  networks 
arise  and  communicate  freely  together,  and  with  a 
dorsal  median  vessel  (e). 

These  vessels  have  been  seen  contracting  and 
dilating,  but  no  regular  course  of  fluid  has  yet 
been  discerned. 

A  more  perfect  form  of  circulation  of  this  kind  is  found  in  the 
Annelida,  and  it  has  been  closely  observed  by  Muller  in  the  leech,  as 
shown  in  the  next  drawing.  There  are  two  main  lateral  vessels 
(6,  b,  c,  c),  communicating  at  their  extremities  and  by  transverse 
branches  with  each  other,  and  with  a  third  central  vessel  (a,  a,  a), 
which  contains  within  it,  bathed  in  its  blood,  the  nervous  cord,  and 
presents  knot-like  swellings  at  the  same  situations  as  that  cord  does. 


,3 
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Alternate  motions  of  the  blood  may  be  seen  in  these  vessels  :  at  one 
moment  the  lateral  vessel  (b,  b),  and  the  central  {a,  a,  a),  with  the 
communicating  branches  between  them,  are  seen  filled  with  blood ; 
while  the  other  lateral  vessel  (c,  c)  and  its  branches  are  empty.  In 
the  next  moment  c,  c  and  its  branches  are  filled,  while  o  and  b  are 
empty ;  so  that  one  lateral  vessel,  and  the  central  one,  are  always 
opposed  in  action  to  the  other  lateral  one.  The  central  continues 
acting  with  one  of  the  lateral  for  20  or  25  pul- 
sations, and  then  its  relation  changes  and  it 
acts  in  unison  with  the  other.  During  the 
contraction  of  a  lateral  vessel  the  blood  evi- 
dently flows  from  it  through  the  middle  trans* 
verse  vessels  over  to  the  other  side,  and  in  the 
next  moment  returns.  The  contraction  pro- 
ceeds gradually  from  behind  forwards,  so  that 
a  wave  (as  it  were)  of  blood  is  seen  passing 
from  one  end  of  the  lateral  and  of  the  central 
vessel  to  the  other,  and  then  returning  in  the 
contrary  direction  through  the  other  lateral 
vessel.  In  this  manner  it  is  probable  that  a 
constant  circulation  is  maintained  along  the 
sides  of  the  animal,  and  its  direction  seems  to 
be  changed  after  every  eight  or  thirteen  pulsa- 
tions. The  same  general  type  of  circulating 
system  is  found  in  earthworms  and  all  the 
other  A  nnclida. 

Hitherto  nothing  has  been  seen  which  could 
fairly  be  called  a  heart,  nor  have  the  vessels 
presented  any  characters  by  which  they  could 
be  separated  into  systems  of  arteries  and  veins, 
for  all  alike  seem  to  perform  at  different  times 
the  functions  of  both.  A  more  distinct  division 
of  the  parts  of  the  circulating  system  is  found 
in  insects.  They  have  a  large  vessel  (a,  a)  run- 
ning along  the  back,  divided  by  numerous  con- 
strictions into  a  series  of  communicating  cavities, 
between  which  there  are  lateral  openings  through 
which  the  blood  is  received,  and  which  are 
guarded  by  valves  to  prevent  the  blood  from 
flowing  out.  Through  this,  which  is  commonly 
called  the  dorsal  artery,  but  which  may  rather 
be  regarded  as  a  series  of  ventricles,  the  blood 
passes  from  behind  forwards,  diverging  into 
Bmall  streams,  one  of  which  flows  to  each  of 
the  antenna;,  feet,  &c.  No  distinct  vessels  can  be  detected  in 
which  these  minor  currents  may  run ;  they  seem  simply  to  pass 
through  the  various  tissues,  and  having  arrived  at  their  desti- 
nations, to  form  there  into  arches,  an,d  return  and  empty  themselves 

into  abdominal  ves- 
sels b,  b,  which  may 
be  regarded  as  veins, 
and  through  which 
the  blood  flowing 
from  before  back- 
ward is  returned  into 
the  dorsal  artery 
through  the  com- 
munications which 
exist  between  them 
and  the  posterior 
part.  This  is  also 
the  plan  of  the  circu- 
lating system  which 
with  various  modifi- 
cations prevails  in 
the  Arachnida  and 
the  lower  Crustacea. 

In  the  orders  al- 
ready mentioned  no 
special  arrangement 
of  vessels  has  been 
found  for  the  purpose 
of  exposing  the  blood 
to  the  influence  of 
the  air.  Either  the 
whole  or  part  of  the 
blood  undergoes  re- 
spiration on  the  whole 
suiface  of  the  body, 
or  at  the  trachea;,  or 
the  vesicles  arranged 
in  especial  systems 
for  that  purpose.  In 
those  which  follow  however,  wo  shall  observe  a  separate  and  compli- 
cated respiratory  apparatus ;  and  that  the  form  of  the  heart  and  its  large 
vessels  are  adapted  in  accurate  correspondence  with  that  of  the  gills  or 
lungs,  and  according  as  the  whole  or  part  of  the  blood  is  required  to  be 
exposed  at  each  round  of  the  circulation  to  the  influence  of  the  air. 
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The  simplest  kind  of  a  heart,  forming  a  defined  cavity,  is  found  in 
the  larger  Decapoda,  and  some  other  Crustacea.  The  annexed  sketch 
represents  the  heart  and  large  arteries  of  the  lobster.  There  is  a 
single  cavity  or  ventricle  (a),  into  which  the  arterial  blood  flows  from 
the  tills  by  vessels  which  unite  into  two  trunks,  whose  orifices 
(b,  I)  are  protected  by  valves.  Six  main  arteries  proceed  from  the 
heart ;  the  three  anterior  (c,  c,  c)  go  to  the  head  ;  two  from  its  inferior 
part  to  the  liver ;  and  the  largest  of  all  (rf)  from  its  posterior  part. 
This  last  gives  off  a  superficial  and 
a  deep  artery  to  the  tail,  and  then 
curving  forwards  under  the  ster- 
num, gives  branches  to  the  feet  and 
deep  arteries  to  the  head.  From 
these  the  blood  returns  by  veins 
into  a  number  of  venous  sinuses 
which  lie  at  the  sides  by  the  articu- 
lations of  the  legs  with  the  chest, 
and  all  communicate  together. 
From  them  branchial  arteries  pro- 
ceed, which  run  on  the  outer  edge 
of  the  gills,  and  pass  through  capil- 
lary vessels  in  them,  terminating 
in  branchial  veins  which  unite  into 
two  trunks  that  open  into  the  heart. 

In  most  of  the  Mollusca  the 
blood  flowing  through  the  bran- 
chial veins,  instead  of  being  poured 
directly  into  the  ventrical,  is  re- 
ceived first  into  an  auricle,  present- 
ing the  first  instance  of  a  heart 
with  more  than  one  cavity.  In 
most  of  the  Gasteropoda  and 
Pleropoda  the  auricle  is  single  ;  in 
the  bivalves  the  auricle  is  mostly 
double.  In  the  latter  division, 
the  blood,  collected  from  the  systemic  veins  into  one  venous 
reservoir,  befor :  going  to  the  gills  passes  by  numerous  branches  into 
a  spongy  tissue  consisting  of  lacunae,  which  Bojanus  calls  a  lung, 
and  others  a  kidney.  From  this  a  few  branches  pass  at  once  into  the 
auricles,  but  the  greater  number  go  as  branchial  arteries  to  the  gills. 
1  n  the  braehtopoda  the  systemic  ventricle  is  also  double,  each  cavity 
giving  rise  to  an  aorta.  In  these  cases,  although  the  auricle  is  double, 
it  is  not  to  be  regarded  as  representing  the  two  auricles  of  warm- 
blooded animals,  of  which  one  receives  the  blood  from  the  system, 
the  other  from  the  lungs,  since  here  the  two  auricles  have  the  same 
function,  and  there  are  two  for  the  sake  of  convenience.  In  the  oyster 
they  are  united  into  one  cavity.  But  the  most  singular  form  of  heart 
in  this  class,  and  one  of  much  interest  as  presenting  all  the  cavities 
separated,  which  in  higher  classes  are  united  in  one  body,  is  that  of 
the  cuttle-fish.  The  blood  passes  in  it  from  a  systemic  or  central  ven- 
tricl '  (a),  through  the  aorta  superior  (b),  and  inferior  (c),  and  is  thence 


distributed  tnroughout  the  body,  whence  it  is  collected  into  six  venae 
c  ivoe  (d,  d,  d,  d,  d,  d),  which  open  into  two  branchial  auricles  (e,  e), 
conducting  into  two  branchial  ventricles  (/,  /)  by  which  it  is  forced 
through  branchial  arteries  (g,  g,  g).  From  the  extremities  of  these  it 
is  received  into  branchial  veins,  of  which  that  of  the  left  side  (h)  is 
here  shown,  which  open  into  the  two  systemic  auricles  (t,  ?'),  conduct- 
ing again  into  the  systemic  ventricle  (a).    Here  then  we  have  the 
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first  appearance  of  a  separate  heart  for  the  respiratory  circulation, 
and  the  elements  of  all  the  compound  forms  which  we  have  now 
to  notice. 

Among  vertebrate  animals  the  simplest  form  of  heart  is  found  in  Fish 
They  have  a  single  auricle  (a,  a),  which  receives  the  blood  from  the 
trunks  of  the  veins  of  the  whole  body  (b,  b),  and  communicates  with 
a  singlo  ventricle  (c), 
which  forces  the 
blood  into  an  arte- 
rial trunk  witli  a  con- 
tractile bulb  (d). 
From  this  trunk  all 
the  branchial  arteries 
(e,  c)  arise,  and  passing 
on  each  side  in  arches 
to  the  gills,  divide 
there  into  capillary 
bl  anches.  The  blood 
thus  aerated  passes 
on,  and  the  arches 
again  unite  into  a 
common  trunk  (/), 
the  true  aorta,  which 
runs  along  the  under 
surface  of  the  spine, 
and  sends  the  blood 
to  all  parts  of  the 
body.  From  these  it 
collects  again  into  the 
systemic  veins  (b,  b), 
by  which  it  is  carried 
back  to  the  auricle. 
The  same  type  of 
formation  is  found  in 
the  reptiles  which 
have  gills,  as  in  the 
Proteidcc  in  their 
adult  state,  and  in  the  larvae  of  many  which  at  that  period  also 
breathe  by  gills. 

In  Fish  all  the  blood  is  subjected  to  the  respiratory  process  before 
it  passes  to  the  body  :  in  the  Reptiles,  which  breath  in  air,  and  have 
therefore  a  much  more  complete  exposure  of  the  blood  to  it  than  fish, 
who  breathe  only  the  air  that  is  dissolved  in  the  water,  only  a  part  is 
exposed  before  entering  the  general  circulation,  but  the  modes  in 
which  this  is  effected  vary  greatly.  The  annexed  sketch  represents 
the  circulatory  system  of  the  Frog  in  its  perfect  state.  It  has  a  single 
ventricle  (a),  from  which  arises  a  single  aortic  trunk  (6),  from  which 
proceed  the  two  pulmonary  arteries  (c,  c),  conveying  that  part  of  the 
blood  which  is  to  undergo  respiration  to  the  lungs  (d,  d),  whence  it  is 
returned  by  pul- 
monary veins  (e,  e).  f^f 
From  the  same 
aortic  trunk  four 
otherarteries  arise, 
two  of  which, 
forming  arches, 
unite  to  form  the 
dorsal  aorta,  while 
the  two  uppermost 
are  distributed  to 
the  head  and  upper 
extremities.  From  ' 
the  terminations  of 
these  arteries  in  all 
parts  of  the  body 
the  blood  is  col- 
lected into  large 
venous  trunks, 
which  open  into 
the  double  auricle 
if i  /)>  from  which 
the  aerated  blood 
from  the  lungs  and 

the  impure  blood  from  the  system  pass  separately  into  the  common 
ventricle,  in  which  they  are  intimately  mixed.  In  other  reptiles 
the  ventricle  is  more  or  less  completely  divided  by  a  septum, 
which  in  the  Crocodilus  lucius  separates  it  into  two  distinct 
cavities,  one  connected  with  a  pulmonary,  the  other  with  a  systemic 
aorta ;  in  some  others  the  septum  is  nearly  complete,  and  the  mixture 
of  the  two  kinds  of  blood  is  supposed  to  be  prevented  by  a  valve  ; 
but  in  the  rest  of  the  order  the  septum  is  so  small  that  the  blood 
must  necessarily  be  mixed.  In  all  of  this  order  however  the  abdominal 
aorta,  which  runs  along  the  spine,  is  formed,  as  in  the  frog,  of  two 
arches,  and  in  those  which  have  separate  ventricles  a  branch  proceed* 
from  each  to  form  it,  so  that  while  the  head  and  upper  extremities 
are  supplied  with  pure  arterial  blood  from  the  left  side  of  the  heart, 
the  lower  portion  of  the  body  receives  a  mixed  blood  from  the  left 
side  and  the  right. 
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Lastly,  we  arrive  at  the  complete  double  circulation  of  Man 
<itMammalia)  and  Birds,  to  which  some  of  the  forms  juBt  described 
eiake  very  close  approximations.  In  all  of  them  the  blood  arrives 
at  the  heart  from  the  veins  of  all  parts  of  the  body  by  two  largo 
trunks,  the  venae  cavao,  superior  and  inferior,  from  which  it  is  roceived 
into  the  right  auricle,  and  thence  passes  into  the  right  ventricle.  The 
right  ventricle,  by  contracting,  forces  it  into  the  pulmonary  artery,  in 
whose  branches  it  is  exposed  to  the  air,  and  passes  from  them  to 


the  pulmonary  veins,  which  open  into  the  left  auricle,  from  which 
it  proceeds  to  the  left  ventricle,  thenco  through  the  single  aorta 
iuto  all  parts  of  the  system,  and  again  into  the  veins  and  right 
auricle. 

We  may  now  consider  the  anatomy  of  the  heart,  and  the  chief 
phenomena  of  the  circulation,  in  Man.*  The  heart  is  of  a  somewhat 
conical  form,  having  its  base  directed  backwards  towards  tho  spine, 
and  its  point  forwards,  downwards,  and  to  tho  left  side,  so  that  at  each 
contraction  it  may  be  felt  striking  between  the  fifth  and  sixth  ribs, 
about  four  inches  from  the  middle  line.  It  rests  upon  the  diaphragm 
(a,  a),  the  muscular  partition  between  the  chest  and  abdomen,  and 
the  surface  upon  which  it  lies  is  much  flattened.  It  is  firmly  attached 
to  the  diaphragm  at  its  right  side  and  behind  by  the  inferior 
cava,  which  passes  through  that  muscle  at  the  aperture  b ;  and 
above  and  behind  it  is  fixed,  though  more  loosely,  to  the  upper 
and  back  part  of  the  chest  by  the  rest  of  its  great  vessels,  which  there 
pass  out  of  the  pericardium,  and  are  united  to  the  surrounding  cellular 
tissue  and  organs.  Everywhere  else  it  is  quite  free  and  moveable, 
though  the  range  of  its  motions  is  limited  by  the  pericardium,  or 
membranous  bag  in  which  it  is  contained,  and  which  closely  surrounds 
it  at  all  times.  When  the  heart  is  exposed  by  cutting  open  the  front 
of  the  pericardium,  it  is  seen  to  be  divided  along  its  front  and  most 
convex  surface  by  a  line  running  from  the  middle  of  its  base  down- 
wards to  the  right  side  of  its  apex.  This  line  and  a  similar  one  on 
the  under  and  flatter  surface,  both  of  which  are  traced  out  by  two 
vessels,  the  principal  trunks  of  the  coronary  arteries  and  veins  by 
which  the  walls  of  the  heart  itself  are  supplied  with  blood,  indicate 
the  position  of  the  septum  or  partition  by  which  the  ventricles  are 
divided  from  each  other.  At  the  base,  above  and  on  each  side,  two 
other  divisions  will  be  seen,  each  having  a  little  fleshy  pendulous 
appendage  at  its  corner  ;  these  are  the  auricles.  Thus  may  be  seen  at 
once  a  right  auricle  (d)  and  ventricle  (c)  on  the  right  side  and  front 
of  the  heart,  and  a  left  auricle  (/)  and  ventricle  (g)  on  its  left  side  and 
behind.  From  the  greater  thickness  of  the  walls  of  the  latter  they 
form  the  larger  portion  of  the  whole  heart,  but  the  cavities  will  be 
found  to  be  nearly  of  the  same  size.  The  right  anterior,  or  pulmonary, 
side  of  this  double  heart  is  exclusively  for  the  circulation  through  the 
lungs  (h,  h) ;  the  left  posterior,  or  systemic,  for  that  through  the 
body. 

To  examine  the  interior  of  the  heart  it  should  be  removed  from  the 
pericardium,  and  an  incision  should  be  made  into  the  front  of  the 
right  or  front  auricle,  so  that  an  angular  flap  may  be  cut  out  of  its 
walls,  and  the  whole  view  of  the  back  part  and  sides  of  its  interior 
may  be  exposed.  There  will  then  be  seen,  behind  and  to  the  right 
side,  two  large  apertures — the  upper  leading  to  the  vena  cava  superior 
(a),  through  which  all  the  blood  is  returned  from  the  head  and  upper 
extremities ;  and  the  lower  leading  to  the  vena  cava  inferior  (6,  6), 
by  which  all  the  blood  is  conveyed  from  the  abdomen  and  lower 
extremities.  These  apertures  will  be  seen  to  be  surrounded  by  a  few 
muscular  fibres  continuous  with  those  of  the  auricle  itself,  and  that 
of  the  inferior  cava  is  partially  guarded  by  a  thin  semilunar  mem- 

*  The  heart  and  large  vessels  of  any  of  the  larger  of  our  domestic  quadrupeds 
may  he  used  for  popular  dissection  ;  their  structure  differs  so  little  from  that 
found  In  man,  that  the  present  description  will  almost  exactly  apply  to  them. 
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branous  fold  called  the  Eustachian  valve,  varying  much  in  size  and 
often  much  torn.  The  left  side  of  the  cavity,  on  the  partition  which 
separates  it  from  that  of  the  right  auricle,  presents  an  oval  depression 
(the  fossa  ovalis)  surrounded  by  an  elevated  border,  indicating  the 
situation  of  the  foramen  ovale,  through  which  during  the  foetal  state 
the  blood,  which  was  prevented  by  the  Eustachian  valve  from  possing 
into  the  ventricle,  was  conveyed  directly  from  the  right  into  the  left 
auricle,  and  thence  into  tho  left  ventricle.  Lastly,  at  the  anterior  and 
left  angle  of  the  cavity  another  and  the  largest  aperture  (c)  is  seen, 
which  leads  into  tho  right  ventricle,  and  hus  attached  to  its  sides  a 
membranous  curtain  (tZ),  by  which  it  is  occasionally  closed,  and  which 
i3  called  the  tricuspid  valve.  The  general  form  of  the  cavity  of  the 
right  auricle  is  that  of  a  quadrangular  sac,  from  the  right  and  interior 
part  of  which  a  small  flattened  triangular  process  stands  out,  from  the 
remote  similarity  of  which  to  the  ear  (auris)  of  a  dog  the  cavity 
has  received  its  name.  Its  interior  is  tolerably  smooth  behind,  by 
the  orifice  of  the  superior  cava,  on  the  partition,  and  about  the  opening 
into  the  ventricle  ;  but  to  the  right  and  front  side,  about  the 
auricular  appendage  and  the  inferior  cava,  it  is  rendered  uneven  by 
prominent  bands  of  muscular  fibres  (the  museuli  pectinati)  which 
seem  to  radiate  from  the  auricles. 


g  h  ; 


Proceeding  in  the  course  of  the  circulation,  a  cut  should  be  made 
from  the  right  auricle  through  the  aperture  leading  from  it  into  the 
right  ventricle,  and  along  the  front  of  the  heart  nearly  to  its  apex ;  and 
then  another  from  the  end  of  the  first  upwards  into  the  pulmonary 
artery,  as  it  arises  from  the  front  and  upper  part  of  the  ventricle.  By 
raising  the  portion  thus  cut  out,  a  complete  view  of  the  cavity  of  the 
right  or  pulmonary  ventricle,  and  of  its  communication  with  the 
auricle,  will  be  seen.  The  cavity  of  the  right  ventricle  has  a  some- 
what conical  form,  with  its  base  uppermost;  that  part  of  its  walls 
which  is  formed  by  the  septum  projecting  somewhat  into  it.  Its  walls 
are  rendered  extremely  irregular  by  prominent  bands  of  muscular 
fibres  crossing  each  other  in  every  direction,  and  inclosing  spaces  of 
various  size  and  form,  which  after  death  are  generally  found  filled 
with  coagulated  blood  entangled  in  and  adhering  to  them.  Here  and 
there  stand  out  short  columns  of  muscle  projecting  into  the  interior, 
and  pointing  towards  the  right  auricle;  these  are  called  column...- 


a,  a,  a,  a,  the  columns  carneae  ;  b,  b,  b,  b,  chorda;  tendineae ;  c,  c,  c,  c,  valves. 

carneae,  and  they  have  attached  to  their  summits  fine  tendinous  cords 
(chordae  tendineae),  which  pass  thence  to  be  attached  to  the  edges  of 
the  curtain-like  membrane  (the  tricuspid  valve)  which  guards  the 
orifice  between  the  auricle  and  ventricle.  Thi3  orifice  is  of  a  broadly 
oval  form,  surrounded  by  a  ring  of  firm  dense  tissue,  to  the  whole 
interior  circumference  of  which  is  attached  the  fold  of  membrane, 
strengthened  by  tendinous  fibres,  forming  the  valve.    The  edges 
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this  valve  are  very  irregular,  but  it  may  be  roughly  divided  into  threo 
principal  portions  (whence  its  name),  the  largest  of  which  lies  so  as  to 
separate  this  orifice  from  that  leading  into  the  pulmonary  artery.  If 
this  valve  be  pushed  inwards  towards  the  cavity  of  the  ventricle,  as 
in  the  larger  of  these  figures  of  the  mitral  valve,  of  which  the  con- 
struction though  similar  is  more  simple,  it  will  lie  nearly  fiat  against 
the  walls,  and  would  in  this  position  present  no  obstacle  to  tho 
passage  of  a  fluid  from  the  auricle  into  tho  ventricle;  but  if,  on  the 
contrary,  it  be  pushed  from  the  ventricle  towards  the  auricle,  its 
edges  will  be  found  to  meet  so  as  to  close  the  orifice  as  in  the  smaller 
figure.    This  we  shall  see  is  the  mode  in  which  it  acts  during  life. 

From  the  front  and  upper  part  of  the  ventricle  a  smooth  ehort 
passage  leads  to  the  origin  of  the  pulmonary  artery  (e),  which  is 
attached  firmly  to  tho  dense  ring  to  which  many  of  the  muscular 
fibres  of  the  ventricle  are  affixed.  At  their  union,  and  at  the  very 
orifice  of  the  pulmonary  artery,  three  little  valves  (the  semilunar, 
sigmoid,  or  pulmonary  valves)  are  seen,  of  a  semilunar  form,  attached 
by  the  whole  length  of  their  convex  edges  to  the  walls  of  the  artery, 
and  hanging  loosely  in  it  with  their  free  festooned  edges  directed 
upwards,  inclosing  behind  them  three  small  spaces,  where  the  artery 
bulges  somewhat  outwards.  If  one  looks  from  the  cavity  of  the 
ventricle  along  the  interior  of  the  artery,  and  blows  gently  into  it,  the 
valves  will  be  seen  to  lie  nearly  flat  against  ita  walls,  and  will  offer 
no  obstacle  whatever  to  the  passage  of  any  fluid  in  that  direction ; 
but  if  one  looks  and  blows  in  the  opposite  direction,  from  the  artery 
down  into  the  ventricle,  the  valves  will  fall  inwards,  so  that  their 
edges  will  meet,  and  they  will  completely  close  the  tube  of  the  artery, 
bo  that,  unless  driven  with  force  sufficient  to  rupture  them,  no  fluid 
could  pass  into  the  ventricle.  It  is  evident  that  if  the  artery  be  cir- 
cular the  edges  of  these  semilunar  membranes  could  not  exactly  meet 
to  close  it,  but  would  leave  a  little  space  of  a  triangular  form  between 
them.  This  is  filled  by  three  little  bodies,  the  corpora  arantii,  one  of 
which  is  attached  to  the;  middle  of  the  edge  of  each  valve,  and  which 
at  the  same  time  that  they  effect  this  afford  a  strong  point  of  attach- 
ment for  the  tendinous  fibres  by  which  the  valve  is  strengthened. 
The  pulmonary  artery  proceeds  upwards,  and  to  the  left,  in  front 
of  the  other  vessels ;  and  after  a  course  of  about  an  inch  divides  into 
two  branches,  one  of  which  turns  sharply  round  to  go  to  the  right 
lung,  while  the  other  goes  straight  onwards  to  the  left.  In  these 
organs  each  artery  divides  into  numerous  branches,  which  become 
Bmalter  as  they  become  more  numerous,  and  terminate  in  a  most 
delicate  network  of  vessels,  ramifying  on  the  walls  of  the  air-cells, 
from  which,  after  the  blood  which  they  contain  has  been  exposed  to 
the  air,  it  is  received  into  equally  delicate  pulmonary  veins,  and. 
through  them  conveyed  in  gradually  increasing  branches  to  the  four 
main  trunks  of  the  pulmonary  veins,  which  open  into  the  left  auricle. 

It  would  be  useless  repetition  to  describe  in  detail  the  left  posterior 
or  aortic  ventricle  and  auricle,  which  differ  in  no  important  parti- 
cular from  the  right.  The  walls  of  both  cavities  on  the  left  side,  and 
all  the  parts  contained  in  them,  are  thicker  and  stronger  than  those 
on  the  right ;  the  orifice  between  them  is  guarded  by  a  valve  which 
has  only  two  principal  divisions,  and  is  therefore  called  the  mitral 
valve  ;  and  the  aortic  semilunar  valves  have  larger  and  more  promi- 
nent bodies  (corpora  arantii)  on  their  edges.  The  aorta  (/)  proceeds 
upwards,  and  to  the  right  side,  then  arches  backwards  and  to  the  left, 
and,  turning  over  the  main  air-tube  of  the  left  lung,  passes  down 
along  the  spine,  at  the  lower  part  of  which  it  divides  into  two  large 
arteries  (the  common  iliacs),  which  supply  the  pelvis  and  lower 
extremities.  From  the  upper  part'  of  its  arch  it  gives  off  the  main 
trunks  of  the  head  and  upper  extremities  in  three  large  trunks — -that 
most  to  the  right,  called  arteria  innominata  (17),  is  the  common  trunk 
which  divides  into  the  right  carotid  for  the  right  side  of  the  head, 
and  the  right  subclavian  for  the  right  arm  and  side  of  the  neck  and 
chest.  Next  to  it  is  the  left  carotid  (h),  and  next  the  left  subclavian 
(/),  of  which  the  distribution  is  similar  to  that  of  those  on  the  right 
side. 

During  life,  the  blood,  returning  from  the  whole  body  by  the  veins 
which  unite  to  form  the  two  venae  cavee,  enters  the  right  auricle  and 
gradually  distends  it,  at  the  same  time  that  the  blood  returning  from 
the  lungs  by  the  pulmonary  veins  enters  the  left  auricle  and  distends 
it ;  when  completely  filled,  a  kind  of  vermicular  motion  is  seen 
commencing  at  the  point  of  each  auricle,  which  is  rapidly  propagated 
along  their  walls,  and  simultaneously  empties  the  contents  of  the  one 
into  the  right  and  of  the  other  into  the  left  ventricle.  The  ventricles 
are  no  sooner  completely  filled  than  they  contract  suddenly  and  with 
much  greater  force  than  the  auricles,  and  propel  the  blood  into  the 
pulmonary  artery  and  aorta.  They  drive  it  indeed  in  all  directions, 
but  in  each  ventricle  there  is  but  one  orifice  into  which  it  can  find  a 
passage,  for  that  by  which  it  entered  is  closed  by  the  valve  surround- 
ing it.  The  same  contraction  of  the  walls  of  the  heart  which  propels 
the  blood  serves  to  raise  and  fix  the  valves  by  which  its  regurgitation 
into  the  auricle  is  prevented  ;  for  as  soon  as  any  blood  is  forced  under 
their  edges  they  are  lifted  up  and  pressed  towards  the  auricles;  and 
they  would  be  forced  into  them,  but  that  when  they  have  arrived  at 
such  an  elevation  as  to  close  the  orifice  they  are  restrained  from  passing 
farther  by  the  chordae  tendineae,  which  are  attached  at  one  end  to  the 
edges  of  the  valves,  and  at  the  other  to  the  summits  of  the  columnae 
carneao — those  muscular  pillars  which  we  have  described  as  standing 


out  into  tho  cavity  of  each  ventricle.  Tho  length  of  th<;ne  little 
tendons  is  exactly  measured  to  the  distance  to  which  the  valves  may 
be  allowed  to  flap  back,  and  as  tho  columnao  carnea?  contract  ho  an  to 
narrow  the  cavity  of  the  heart,  and  force  the  blood  out  of  it,  they 
tighten  and  fix  the  edges  of  the  vfdves  against  which  some  of  the  blood 
is  forced,  and  thus  keep  them  steady,  till  tho  ventricles  being  emptied 
their  walls  relax  and  pormit  the  valves  to  be  forced  down  again  by 
tho  next  current  coming  from  tho  auricles.  The  blood  forced  into 
the  artery  pushes  on  that  which  was  already  there  (for  the  wholo 
circulating  system  is  throughout  life  completely  filled),  and  distends 
the  lower  part  of  the  vessel,  which  by  its  elasticity  recoilo,  and  con- 
tracting would  tend  to  force  the  blood  as  well  back  into  the  ventricle 
as  forward  into  tho  branches.  It  would  accomplish  both,  and  half 
the  power  of  the  ventricles  would  be  thus  wasted,  but  that  the  semi- 
lunar valves,  which  are  prevented  from  adhering  to  the  walls  of  the 
arteries  as  well  by  their  form  as  by  the  little  projecting  bodies  on 
their  edges,  as  soon  as  any  blood  gets  behind  them,  are  pushed  down 
and  close  the  passage  into  the  ventricle.  The  whole  of  the  blood  is 
therefore  driven  on  along  the  arteries,  displacing  that  which  had  just 
before  been  thrown  into  them  by  the  ventricles,  and  itself  in  turn 
displaced  by  the  next  succeeding  wave. 

Through  the  arteries  it  is  distributed  to  all  the  body,  and  returned 
by  the  veins ;  but  the  veins  of  the  intestinal  canal  and  the  organs 
connected  with  it  unite  into  a  large  trunk,  tho  vena  porta,  which, 
instead  of  at  onco  entering  the  heart  with  the  others,  passes  into  the 
liver,  and  there  again  divides  into  minute  capillary  vessels,  from  which 
the  bile  is  secreted,  and  which  pass  into  the  ultimate  divisions  of  a 
series  of  hepatic  veins,  which  collect  into  three  or  four  large  trunks 
which  open  into  tho  vena  cava  inferior  just  before  it  passes  through 
the  diaphragm  to  enter  the  right  auricle. 

A  point  of  much  interest  is  the  consideration  of  the  changes  which 
the  circulating  system  of  man  and  the  higher  animals  undergoes  in 
the  various  periods  of  their  life  in  the  fcetal  and  in  the  perfect  state. 
At  the  very  earliest  periods  it  has  been  clearly  proved  that  in  the 
embryoes  of  both  man  and  the  higher  animals  the  first  appearance  of 
the  motion  of  any  nutritive  fluid  is  in  the  form  of  a  circular  canal 
running  round  the  edge  of  the  area  in  which  the  future  development 
of  the  animal  is  to  be  effected — an  arrangement  in  some  measure 
analogous  to  that  of  the  Planarice,  and  those  of  the  lowest  animals, 
in  which  a  circulating  system  is  first  added  to  the  digestive.  The 
first  appearance  of  a  heart  is  in  the  form  of  a  long  tubular  pouch, 
lying  beneath  the  spinal  cord,  analogous  to  the  dorsal  vessel  of  the 
insects.  The  first  trace  of  a  separate  respiratory  system  is  in  that  of 
gills,  for  at  very  early  periods  of  fcetal  life  fissures  may  be  seen  by 
the  sides  of  the  neck,  in  birds  and  many  Mammalia,  and  therefore 
in  all  probability  they  exist  in  man,  beneath  which  arches  of  vessels 
run  from  the  anterior  part  of  a  single  heart,  and  collect  at  their 
opposite  extremities  into  a  single  aortic  trunk  ;  an  arrangement  most 
closely  analogous  to  that  of  fish.  After  this,  and  to  the  end  of  foetal 
life,  the  arrangement  is  adapted  to  the  respiration  by  a  placenta, 
previous  to  the  possibility  of  the  action  of  the  lungs,  which  are  only 
formed  for  respiration  in  open  air.  The  purified  blood  coming  from 
the  placenta  circulates  in  great  measure  through  the  liver  before  it 
enters  the  right  auricle  by  the  inferior  cava  ;  from  this  cavity  it  passes 
straight  through  the  foramen  ovale,  over  the  Eustachian  valve,  into 
the  left  auricle,  whence  it  is  conveyed  into  the  left  ventricle,  and  by 
it  forced  through  the  aorta  and  its  three  principal  branches  to  the 
head  and  upper  extremities,  whence  it  returns  by  the  superior  cava 
to  the  right  auricle,  and  passes  through  it  (without  mingling  with  the 
other  current  going  through  it  from  the  inferior  cava  to  the  left 
auricle)  to  the  right  ventricle.  From  this  it  is  carried  into  the  trunk 
of  the  pulmonary  artery ;  but  as  the  lungs  are  at  present  incapable 
of  performing  their  functions,  it  is  conveyed  through  a  direct  passage, 
the  ductus  arteriosus,  from  the  pulmonary  artery  into  the  aorta,  just 
below  the  origin  of  the  left  subclavian  artery  ;  and  from  this  part  it 
passes  along  the  aorta  through  the  chest  and  abdomen,  and  ia  con- 
veyed through  the  trunks  of  the  iliac  arteries  to  the  placenta,  to  be 
again  purified.  Thus  there  is  a  single  auricle,  but  through  the  right 
side  of  it  two  currents  are  constantly  running  in  opposite  directions; 
and  two  ventricles,  one  forcing  the  blood  to  the  head  and  upper 
extremities,  of  which  the  former  is  at  this  time  peculiarly  active  in 
development,  while  the  other  forces  the  blood  through  the  ductus 
arteriosus  to  the  placenta,  and  therefore  now,  as  during  perfect  deve- 
lopment, may  be  regarded  as  the  respiratory  portion  of  the  heart. 
At  this  time  the  two  ventricles,  having  nearly  equal  extents  to  force 
the  blood  through,  are  of  nearly  equal  size.  After  birth  the  left 
becomes  much  larger,  and  is  thus  enabled  to  accomplish  the  more 
extensive  purpose  of  propelling  the  blood  through  the  whole  body. 
Directly  after  birth  changes  commence  which  in  a  few  days  convert 
the  arrangements  for  the  fcetal  circulation  into  those  adapted  for  the 
circulation  of  the  completely -formed  animal  :  the  foramen  ovale  is 
completely  closed ;  the  ductus  arteriosus  becomes  consolidated ;  the 
branch  of  the  umbilical  vein,  which  had  passed  directly  into  the 
inferior  cava,  ia  obliterated  ;  and  the  terminations  of  the  iliac  arteries 
which  had  carried  the  blood  to  the  placenta  contract,  gradually 
close,  and  are  ultimately  traceable  only  in  the  form  of  dense  solid 
cords. 

We  may  now  consider  the  powers  by  which  the  motion  of  the 
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blood  is  effected  in  man,  and  the  chief  phenomena  of  the  circulation 
in  the  various  parts  through  which  it  takes  place. 

When  the  ventricles  of  the  heart  contract  they  are  shortened,  and 
become  narrower,  harder,  and  firmer.  The  heart  lying  loosely  in  its 
pericardium,  and  fixed  only  where  the  great  vessels  pass  out  of  that 
cavity,  recoils  from  the  blood  which  the  ventricles  force  out ;  its 
point  is  tilted  up,  and  strikes  at  each  ventricular  contraction,  or 
systole,  as  it  is  called,  against  the  wall  of  the  chest,  producing  that 
impulse  which  may  be  felt  by  the  finger  or  hand  placed  just  beneath 
the  left  breast,  and  which  is  almost  exactly  coincident  with  tho  pulse 
felt  at  the  wrist.  At  the  relaxation,  or  diastole,  of  the  ventricles  they 
regain  suddenly  and  forcibly  their  previous  conditions.  These  actions 
are  accompanied  with  certain  Bounds.  If  the  ear  be  placed  directly, 
or  on  a  stethoscope,  on  or  near  the  part  where  the  heart  is  felt  beating, 
a  souud  like  that  of  a  gentle  breathing  is  heard  coiucidently  with  the 
impulse  of  the  heart.  This  is  immediately  followed  by  a  second  sound, 
which  is  shorter,  sharper,  more  defined,  like  the  falling  back  of  a  light 
valve,  coincidently  with  which  the  heart  seems  to  fall  back  from  the 
wall  of  the  chest.  A  short  pause  of  perfect  silence  succeeds,  and  then 
the  first  long  sound  is  again  heard.  They  take  place  in  regular  rhythm. 
Dividing  the  whole  period  occupied  between  each  two  impulses  of  the 
heart  into  four  parts,  the  first  sound  would  occupy  two,  the  second 
one,  and  the  pause  one. 

It  is  unnecessary  to  allude  to  various  explanations  given  of  these 
sounds.  They  were  made  the  subject  of  an  extensive  series  of  experi- 
ments by  a  committee  of  the  British  Association,  which  were  reported 
at  the  meetings  in  183G  and  1837.  From  these  and  other  experiments 
we  may  conclude  that  tho  first  souud  is  produced  by  the  vibrations 
of  tho  muscular  fibres  of  the  ventricles  during  their  contraction,  and 
by  the  rush  of  the  blood  through  the  narrow  passages  leading  to  the 
aorta  and  pulmonary  artery,  assisted  in  a  very  slight  degree  by  the 
vibration  of  the  heart  striking  against  the  chest.  The  second  sound 
is  in  all  probability  the  result  of  the  falling  back  and  consequent 
tension  of  the  semilunar  valves  when  the  blood  just  expelled  from  the 
ventricles  regurgitates.  The  succession  of  actions  in  the  heart  has 
been  described  :  the  contraction  of  tho  auricles  is  coincident  with  the 
pause,  for  their  vermicular  and  slight  contraction  does  not  produce 
any  audible  vibrations ;  the  pause  lasts  till  the  ventricles  are  com- 
pletely distended  by  tho  contraction  of  the  auricles :  then  comes  the 
first  sound  coincidently  with  the  ventricular  contraction,  the  forcing 
of  the  blood  into  the  arteries,  the  elevation  of  the  valves  to  prevent 
the  blood  from  going  into  the  auricles,  and  to  permit  it  to  go  into  the 
arteries,  tho  impulse  of  the  heart  against  the  wall  of  the  chest,  the 
pulsation  of  the  great  arteries,  and  followed  after  a  scarcely  appreciable 
period  by  the  pulse  at  the  wrist  and  other  parts  distant  from  the  heart. 
Lastly,  the  second  sound  is  heard  coiucidently  with  the  relaxation  of 
the  ventricles,  the  falling  down  of  the  valves  to  permit  the  blood  to 
pass  from  the  auricles  into  the  ventricles,  and  to  prevent  its  passing 
from  the  arteries  back  into  the  ventricles  ;  and  the  rush  of  blood  from 
the  auricles  into  the  ventricles,  which  continues  through  the  whole 
time  of  the  second  sound  and  the  pause. 

At  each  contraction  of  the  ventricles  a  very  large  proportion  of  the 
blood  which  they  contained  is  expelled  into  the  arteries,  and  a  very 
little  may  flow  hick  into  the  auricles,  especially  the  right,  before  the 
valves  are  completely  closed,  producing  the  slight  dilatation  of  the 
venaj  cavas  which  may  often  be  seen  at  each  contraction  of  the 
ventricles.  At  each  contraction  of  the  auricles  also  it  is  probable 
that  some  blood  flows  back  into  the  cava;  and  pulmonary  veins,  for 
they  are  seen  distended  rather  more  suddenly  at  this  time  than  can 
be  explained  by  the  mere  arrest  and  consequent  accumulation  of 
blood  in  them.  However,  so  large  a  portion  of  the  heart's  power  is 
exerted  in  propelling  the  blood  into  the  arteries  that  these  slight 
influences  in  the  contrary  direction  need  scarcely  be  taken  into 
account  in  calculating  its  amount.  At  each  contraction  of  the 
ventricles  about  an  ounce  and  a  half  of  blood  is  forced  into  each 
artery,  with  such  force,  that  Hales  found  that  the  blood  as  it  rushed 
from  the  open  main  artery  in  the  thigh  of  a  horse  would  rise  8  or  9 
feet  in  a  glass  tube  of  the  same  size  as  the  vessel,  while  in  the 
temporal  artery  of  a  sheep  it  rose  6^  feet,  and  in  those  of  dogs  from 
4  to  6  feet.  Poiseuille  (Magendie's  '  Journal  de  Physiologie ')  also 
calculated,  by  deductions  from  accurate  experiments  on  animals,  that 
the  force  of  the  blood  as  it  streams  in  the  human  aorta  was  suffi- 
cient to  support  a  weight  of  4 lbs.  3  dr.  43grs.  Now,  if  the  quantity 
of  blood  in  the  whole  body  be  assumed  to  be  30  pounds  (troy  weight), 
which  is  probably  about  an  accurate  average,  and  if  an  ounce  and  a 
half  be  forced  from  the  ventricle  at  each  pulsation,  of  which,  on  an 
average,  there  are  70  per  minute,  a  portion  of  blood  will  go  the 
complete  round  of  the  circulation  in  about  3£  minutes,  which  is 
however  a  somewhat  slower  rate  than  we  might  deduce  from  the 
experiments  of  Hering  (Tiedemann's  '  Zeitschrift,'  t.  3),  who  found 
that  substances  injected  into  the  veins  of  horses  could  be  detected  in 
distant  arteries  in  half  a  minute. 

Harvey  considered  the  heart  to  be  the  sole  agent  by  which  the 
circulation  is  effected,  but  it  is  certain  that  several  other  agents 
exercise  auxiliary  powers.  That  the  heart  has  however  an  influence 
on  all  parts  of  the  circulation  is  quite  evident.  In  the  larger  arteries 
its  effect  is  seen  in  the  increase  of  the  current  which  it  had  set  in 
motion,  in  exact  coincidence  with  the  contraction  of  the  ventricles ; 


in  the  smaller  ones,  by  the  same  increase  at  a  scarcely  appreciable 
interval ;  in  the  capillaries,  by  the  occasional  pulsatile  motion  which 
may  be  seen  in  them,  when,  after  an  animal  has  been  largely  bled,  its 
transparent  parts  are  examined  with  the  microscope,  and  this  though 
the  heart  is  acting  very  weakly.  Lastly,  in  the  veins  we  find  ita 
influence  still  exerted ;  for  if  the  maiu  artery  and  vein  in  a  limb  be 
exposed  and  isolated,  and  the  latter  be  wounded,  the  flow  of  blool 
from  the  orifice  may  be  exactly  regulated  by  compressing  the  artery, 
that  is,  by  preventing,  to  a  greater  or  less  extent,  the  blood  from 
flowing  to  the  vein  with  the  impulse  given  to  it  by  the  heart.  There 
are  cases  again  in  which  the  veins  have  distinctly  pulsated,  and  the 
pulsations  have  been  clearly  proved  to  have  been  communicated  from 
the  heart  through  the  capillaries.  To  these  we  may  add  that  the 
rapidity  of  the  current  in  the  arteries,  veins,  and  capillaries,  is  always 
in  direct  proportion  to  the  strength  and  frequency  of  the  ventricular 
contraction,  and  always  more  rapid  in  the  parts  near  them  than  in 
those  remote  from  the  heart ;  that  it  ceases  iu  all  the  instant  the 
heart  is  removed,  or  its  influence  on  a  part  cut  off  by  dividing  the 
main  artery  ;  that  in  old  persons,  in  whom  the  whole  arterial  system 
of  the  lower  extremities  is  sometimes  ossified  and  rendered  incapable 
of  contraction,  the  heart  alone  is  sufficient  to  maintain  the  circulation 
through  tho  affected  parts ;  while,  on  the  contrary,  when  the  heart's 
power  is  by  any  cause  weakened  or  interfered  with,  partial  stagnation 
and  an  extremely  languid  motion  of  the  blood  is  found  in  all  the 
organs.  In  cases  of  suspended  animation  no  motion  of  blood 
can  be  produced  till  the  heart  begins  to  act ;  but  when  this  is  the 
case,  it  has  of  itself  sufficient  power  to  set  all  the  blood  of  the  body 
in  a  current. 

The.-e  are  so  many  proofs  that  the  contraction  of  the  ventricles  has 
a  share  in  propelling  the  blood  throughout  the  whole  course  of  tho 
circulation  ;  but  the  heart  also  assists,  oy  the  enlargement  of  its  cavi- 
ties after  their  contraction,  which,  whether  it  be  the  effect  of  mem 
elasticity,  or  of  an  active  power  of  dilatation,  certainly  takes  place 
with  great  force.  The  heart,  in  short,  acts  at  once  as  a  forcing  and  as 
a  sucking-pump.    Tho  proofs  of  this  are,  that  the  auricles,  and  still 

more  the  ventricles,  dilate, 
4  not  gradually,  but  suddenly, 

and  with  more  force  than 
they  could  be  distended  by 
the  blood  being  impelled 
into  them ;  that  the  currents 
observed  in  living  animals 
are  often  seen  to  be  increased 
coincidently  with  the  dilata- 
tion of  the  auricles ;  by  the 
velocity  of  the  flow  of  blood 
from  the  auricles  into  the 
ventricles  being  dispropor- 
tionate to  the  degree  of  con- 
traction of  the  former. 

From  the  heart  the  blood 
is  poured  into  the  arteries, 
a  series  of  ramifying  tubes 
through  which  the  current  is 
distributed,  divided  into  a 
gradually  increasing  number 
of  streams,  which  progres- 
sively diminish  in  size,  till  it 
arrives  at  a  network  of  the 
most  minute  canals,  the 
capillaries.  As  a  general 
rule,  when  an  arterial  trunk 
divides,  the  sum  of  the 
diameters  of  the  branches  is 
greater  than  the  diameter  of 
the  trunk — thus  in  the  an- 
nexed diagram  (in  which 
the  arrows  indicate  tho 
course  of  the  blood),  the 
sum  of  the  diameters  of  the 
branches  2,  2,  is  greater  than 
that  of  1,  and  the  sum  of 
these  of  3,  3,  3,  greater  than 
that  of  2,  from  which  they 
arise.  Hence  the  arterial 
system  has  been  compared  in 
form  to  a  cone,  of  which  the 
heart  is  at  the  apex — and 
the  stream  of  blood  will 
be  like  a  current  gradually 
growing  wider,  so  that  if  no  additional  impulse  be  given  to  it,  it  will 
become  slower  as  it  becomes  more  distant  from  the  heart,  an  effect  to 
which  the  friction  of  the  blood  against  the  walls  of  the  vessels  will 
also  contribute.  The  effect  of  both  these  causes  however  is  so  slight 
that  M.  Poiseuille  has  found  that  the  force  of  the  current  of  blood  in 
all  arteries  sufficiently  large  to  be  experimented  on  is  relatively  the 
same ;  that  in  the  aorta,  for  example,  bears  the  same  relation  to  its 
diameter  as  that  in  the  artery  at  the  wrist  does  to  its  diameter.  Thus 


1,  trunk  of  tbe  artery;  2,  large  branches 
into  which  it  subdivides  ;  3,  small  branches, 
successively  becoming  smaller  and  smaller 
until  they  terminate  in  4,  the  capillary 
branches. 
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the  diameter  of  an  artery  may  be  taken  a  measure  of  the  force  of  the 
current  of  blood  in  it.  It  does  not  appear  moreover  that  tho  direction 
in  which  a  branch  is  given  off  from  tho  trunk  has  any  appreciable 
influence  on  the  velocity  of  the  current  in  it — most  frequently  tho 
branches  of  arteries  are  given  off  so  as  to  form  an  acute  angle 
with  the  continued  trunk  as  2,  from  1,  2, — but  often  they  separate  at 
right  angles,  and  less  frequently  so  as  to  form  obtuse  angles.  Neither 
can  the  effect  of  the  tortuosity  of  an  artery  be  calculated,  though 
there  can  be  little  doubt  that,  csoteri.s  paribus,  the  current  in  it 
■will  be  slower.  An  important  point  in  the  arrangement  of  arteries  is 
the  frequent  union,  or  anastomosis,  of  branches  with  each  other. 
The  purpose  of  this  is  evidently  to  prevent  any  part  being  cut  off 
from  its  supply  of  blood,  by  the  compression  or  obliteration  of  one  of 
its  arteries.  Hence  it  is  that  even  when  the  main  artery  of  a  limb  has 
been  tied,  the  nutrition  has  still  been  amply  effected  by  the  current  of 
Dlood  being  diverted  into  the  collateral  channels,  which  subsequently 
become  enlarged.    [Aneurism,  in  Arts  and  Sc.  Div.] 

The  chief  property  of  the  arteries  by  which  they  affect  the  circula- 
tion is  their  extreme  elasticity.  It  is  by  this  that  when  dilated  they 
contract  on  the  blood  that  had  been  forced  into  them,  and  propel  it 
in  every  direction — and  that  when  elongated  they  again  shorten,  and 
that  when  empty  they  remain  open  and  tubular.  The  chief  effect  of 
the  action  of  this  elasticity  is  the  gradual  conversion  of  the  jetting 
pulsatile  motion  which  the  blood  receives  from  the  forcible  and  succes- 
sive contractions  of  the  ventricle  into  an  even  and  steady  current. 
The  elastic  contraction  of  any  part  of  an  artery  after  its  distension 
can  have  no  general  influence  to  accelerate  the  blood,  for  it  would 
press  that  fluid  equally  in  .all  directions,  and  thus  would  retard  the 
current  coming  from  the  heart  to  auy  part  to  exactly  the  same 
degree  that  it  accelerated  that  passing  from  that  part  towards  the 
veins — the  one  influence  exactly  nullifying  the  other. 

To  convert  the  pulsatile  motion  however  into  a  uniform  one  no 
more  admirable  property  could  have  been  imagined  than  this  elasticity, 
which  by  continually  acting  to  contract  the  arteries  (which  are  always 
during  health  in  a  state  of  slight  distension)  maintains  a  propelling 
force  upon  the  blood  during  the  intervals  in  which  the  ventricles  are 
at  rest.  If  the  elastic  power  were  not  exercised,  we  should  see,  on 
opening  an  artery,  a  jet  of  blood,  and  then  a  pause,  then  another  jet, 
followed  by  a  second  stoppage  of  the  current,  just  as  when  by  the 
successive  strokes  of  a  piston  we  force  water  through  a  rigid  tube — 
the  jets  of  blood  being  coincident  with  the  contractions  of  the  ven- 
tricles, and  the  pauses  with  the  intervals  of  their  dilatation  and  rest. 
But  the  arteries  being  elastic,  when  the  impulse  of  the  ventricles, 
which  at  the  same  time  distends  them  and  forces  a  jet  of  blood  through 
an  orifice  in  them,  ceases,  their  elasticity,  making  them  contract, 
forces  some  more  blood  out  of  the  orifice,  and  thus  makes  the  stream 
from  it  continuous.  In  the  arteries  near  the  heart  indeed  the  force 
of  the  ventricular  contraction  is  so  great  that  it  predominates  over 
that  of  the  elastic  contraction  ;  and  the  current,  though  continuous, 
is  irregular,  presenting  a  succession  of  jets— but  as  we  recede  from 
the  heart,  this  predominance  becomes  less,  the  succession  of  jets 
becomes  less  distinguishable,  and  in  the  veins  we  find  a  perfectly 
equable  stream.  An  artificial  contrivance  for  effecting  the  same 
object,  namely,  the  conversion  of  a  series  of  motions  of  a  fluid  into  a 
continuous  one,  may  be  seen  in  an  organ.  The  air  is  forced  into  the 
wind-chest  by  a  series  of  strokes  of  the  bellows,  and  if  the  walls  of 
that  chest  were  fixed  it  would  issue  from  it  into  the  organ-pipes  in 
the  same  intermitting  manner;  but  the  top  of  the  chest  is  moveable, 
and  is  loaded  with  weights  (proportioned  to  the  size  of  the  instru- 
ment), so  that  it  maintains  a  constant  and  steady  pressure  on  the  air 
below  it,  which  therefore,  though  driven  in  by  a  succession  of  small 
forces,  passes  out  into  the  organ-pipes  under  the  influence  of  the 
single  force  from  the  top  of  the  chest  in  a  continuous  steady  current. 
A  similar  arrangement  is  employed  in  fire-engines,  where  the  elastic 
power  is  the  air  which  partly  occupies  the  chest  into  which  the  water 
is  forced.    [Fire-Engine,  in  Arts  and  Sc.  Div.] 

We  have  said  that  the  arteries  are  dilated  slightly  by  each  column 
of  blood  poured  out  by  the  ventricles  :  from  this  arises  their  pulse, 
which  may  be  said  to  be  owing  to  the  dilatation  of  the  arteries  pro- 
duced by  the  wave  which  is  propagated  along  the  column  of  blood 
contained  in  them.  One  may  form  an  idea  of  what  is  here  called  the 
wave  by  observing  a  ripple  in  a  running  stream.  There  are  in  that 
case  two  different  motions  of  the  particles  of  the  fluid  :  they  move  all 
together,  with  an  absolute  change  of  place,  and  this  constitutes  the 
stream ;  but  again,  they  move  separately ;  one  particle  or  series  of 
particles  rises,  and  the  next  falls,  and  as  the  first  falls  again,  the 
Becond  rises — this  constitutes  the  ripple  or  wave.  In  it  the  particles 
undergo  only  a  relative  and  temporary  change  of  position,  for  they  all 
return  to  rest  in  their  former  places,  as  is  shown  by  any  light  body 
that  may  be  floating  in  them,  which  merely  rises  to  the  top  of  the 
wave,  and  again  descends  to  precisely  the  same  place  as  it  had  before 
the  wave  arrived.  So  in  the  circulation  there  is  a  constant  stream 
running  through  the  vessels,  and  at  every  contraction  of  the  ventricle 
au  impulse  is  given  to  that  part  which  is  next  the  heart,  producing  a 
wave  which  is  propagated  with  incalculable  rapidity  through  all  the 
arteries,  and  causes  at  each  part  of  them  a  slight  dilatation  as  it 
passes  within  them.  The  repeated  contractions  produce  a  series  of 
«uch  impulses,  waves,  and  dilatations,  and  when  a  finger  slightly  com- 


presses an  artery,  it  feels  tho  tendency  to  dilatations,  in  what  is  called 
the  pulse.  Tho  degree  of  dilatation  is  ho  slight  that  its  existence  waui 
much  disputed ;  but  M.  Poisouillo  has  proved  that  in  the  larger 
arteries  it  is  equal  to  about  1-1 1th  of  their  average  diameter.  In 
feeling  the  pulse  however  we  perceive  a  greater  impulse  than  so  slight 
a  dilatation  could  produce,  because  the  finger  flattens  the  artery,  and 
therefore  we  feel  the  force  of  tho  wave  over  a  large  part  of  its  circum- 
ference, and  we  increase  its  velocity  by  diminishing  the  size  of  the 
channel.  From  this  description  it  will  be  evident  that  the  characters 
of  the  pulse  by  which  tho  conditions  of  health  or  disease  in  any  person 
are  decided  will  depend  on  two  circumstances — the  state  of  the  heart, 
and  that  of  the  artery  itself.  The  frequency  of  the  pulso  will  depend 
entirely  on  the  number  of  contractions  of  the  left  ventricle  in  a 
certain  time,  and  hence  the  varieties  of  frequent,  Blow,  irregular,  and 
intermitting  pulses  are  entirely  referrible  to  the  heart.  The  size  and 
degree  of  contraction  of  the  artery  will  produce  the  fullness  or 
smallness,  the  hardness  or  softness,  and  all  the  other  characters  which 
are  determined  by  the  touch  rather  than  by  mere  counting. 

But  the  arteries  have  another  power  besides  that  of  their  elasticity, 
by  which  they  influence  the  circulation,  though  the  mode  and  extent 
of  its  operation  are  less  clear.  This  is  the  power  of  contraction 
which  they  possess  during  life,  and  which  is  sometimes,  but  erro- 
neously, called  muscular.  The  vital  contraction  of  the  arteries 
differs  from  the  muscular  contraction,  in  being  slow  and  gradual,  in 
not  being  at  all  times  excitable  by  any  of  the  stimuli  that  excite  the 
muscles  to  contract,  as  mechanical  irritation,  electricity,  &c,  but 
following  generally  some  peculiar  influence,  as  that  of  cold,  or  some 
particular  local  excitement,  as  inflammation,  &c.  From  elastic  con- 
traction it  is  distinguished  by  being  exercised  only  duriug  life,  and 
then  tending  to  reduce  the  artery  often  to  a  smaller  calibre  than  its 
elasticity  would,  so  that  on  the  complete  cessation  of  life  the  artery 
dilates  to  the  size  which  its  elasticity,  the  consequence  of  its 
mechanical  structure,  would  in  auy  circumstances  tend  to  give  it. 
It  must  be  regarded  as  an  instance  of  that  vital  contractility  which 
is  observed  in  many  tissues  quite  distinct  from  the  muscular,  as  in 
the  skin,  the  dartos,  &c.  It  is  best  seen  by  exposing  an  arteiy  duriug 
life,  and  cutting  it  directly  across;  the  orifice  will  then  contract 
slowly,  but  powerfully,  till  it  is  completely  closed,  either  at  its  very 
extremity  or  at  a  short  distance  within  the  tube ;  if  the  animal  bo 
killed  the  artery  will  remain  closed  for  some  time,  but  will  then 
again  gradually  dilate  under  the  influence  of  its  elasticity. 

It  does  not  appear  certain  that  this  vital  contractility  of  the  arteries 
exercises  auy  constant  influence  on  the  circulation  ;  but,  on  the 
contran*,  the  immediate  cessation  of  the  flow  of  blood  from  a  vein 
and  in  the  capillaries,  when  the  influence  of  the  heart  is  cut  off  by 
tying  the  main  artery  (after  separating  the  collateral  vessels),  or  by 
removing  the  heart,  and  the  possibility  of  exactly  regulating  the 
velocity  of  the  current  in  the  vein  of  a  part  by  permitting  or 
preventing  the  supply  from  the  heart,  seem  sufficient  to  prove  the 
reverse.  There  are  many  occasions  however  in  which  it  evidently 
acts,  and  in  none  more  importantly  than  in  cases  of  wounded  arteries, 
in  which  it  is  among  the  most  effectual  means  of  arresting  haemorrhage. 
[Hemorrhage,  in  Arts  and  Sc.  Div.]  It  is  shown  also  in  the  paleness 
and  shrinking  of  a  part  when  exposed  to  cold,  and  in  the  smallness 
of  the  pulsations  then  felt  in  the  main  artery ;  and  Schwann  has 
seen  the  diminution  in  size  of  the  arteries  in  the  mesentery  of  a  frog, 
when  cold  was  applied.  It  is  probably  the  principal  cause  of  the  empti- 
ness of  the  arteries  after  death ;  for  as  they  will  contract  long  after  the 
heart  has  ceased  to  act  and  to  force  blood  into  them,  they  will  pour 
much  of  that  which  they  contained  into  the  veins,  in  which  it  will  be 
retained  by  the  valves.  Hales  found  that  this  power  of  contractiou 
resisted  the  passage  of  stimulants  during  life  through  the  arteries  ; 
for  a  much  larger  quantity  of  water  could  be  driven  with  a  given 
force  through  the  vessels  of  a  part  than  of  brandy,  though  the  latter 
passed  most  easily  after  death.  For  some  time  too  after  the  heart 
has  ceased  to  act,  this  power  is  sufficient  to  resist  the  injection  of 
fluids  into  the  vessels,  and  hence  in  making  preparations  it  is  advisable 
to  wait  a  few  hours  after  death,  that  the  fluids  may  run  with  more 
ease  along  the  arteries. 

It  is  probable  that  the  vital  contractility  of  the  arteries  is  prin- 
cipally useful  by  regulating,  according  to  their  need,  the  supply  of 
blood  to  certain  organs,  for  it  seems  to  exist  in  the  greatest  degree 
in  arteries  which  run  most  tortuously  and  which  are  distributed  iu 
parts  requiring  occasionally  increased  supplies  or  velocity  of  blood, 
as  the  spleen,  &c. ;  perhaps  too  it  is  exerted  in  maintaining  the 
portal  circulation,  which  can  receive  but  little  assistance  from  the 
heart,  whose  influence  must  be  nearly  expended  in  forcing  the  blood 
through  the  capillaries  of  the  digestive  apparatus.  However,  it  must 
be  acknowledged  that  at  present  we  only  kiv  w  that  such  a  power 
exists;  the  amount  aud  manner  of  its  action  are  quite  problematical. 

Much  is  undoubtedly  due  to  the  influence  of  the  capillaries  on  the 
circulation.  They  form  a  dense  network  of  extremely  minute  tubes, 
in  which  the  arteries  seem  to  terminate  and  the  veins  to  arise ;  for 
their  delicacy  prevents  the  possibility  of  discovering  any  such  struc- 
ture as  could  decide  to  which  set  of  vessels  they  belong,  and  indeed 
it  is  only  by  observing  that  the  currents  of  blood-globules  pass  in 
regular  directions,  that  we  can  prove  that  they  are  canals  with  defi- 
nite membranous  walls.  [Blood.]  When  the  circulation  is  examined 
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in  the  web  of  tho  foot  of  a  frog  (from  which  tho  annexed  highly- 
niHgnified  sketch  is  taken),  or  in  the  transparent  parts  of  other 
animals,  as  the  fins,  tails,  or  lungs  of  fish,  frogs,  lizards,  &c.,  we  see 


a  number  of  minute  globules  coursing  along  in  little  streams,  in 
some  parts  in  a  confused  multitude,  as  in  the  vessels  which  are 
sufficiently  large  to  admit  several  to  pass  together,  at  others  in  only 
a  single  line,  where  the  vessel  is  but  little  larger  than  the  globule 
itself.  Here  and  there  a  globule  is  seen  to  be  checked  iu  its  course, 
as  if  the  canal  were  too  narrow  for  its  passage  ;  then  it  turns  a  little, 
md  again  rolls  on.  The  currents  run  generally  in  the  same  direction 
in  the  same  vessels,  all  tending  to  a  larger  branch,  which  may  be 
regarded  as  the  commencement  of  a  vein,  and  setting  out  from  the 
minutest  termination  of  the  artery.  The  capillaries  are  the  most 
delicate  of  all  organic  tissues,  measuring  from  1 -2000th  to  1 -5000th 
of  an  inch  in  diameter  ;  they  exist  in  all  tissues  of  the  body,  varying 
in  arrangement  only  in  the  greater  or  less  closeness  of  the  network 
which  they  form,  and  of  which  the  meshes  are  in  some  organs  so 
Sue  as  not  to  exceed  in  width  the  diameter  of  the  capillaries  them- 
selves, as  is  the  case  in  the  iris  and  lungs.  It  is  through  these  vessels 
that  all  the  important  processes  of  secretion,  nutrition,  and  absorption 
are  effected,  for  there  is  no  sufficient  evidence  for  believing  iu  the 
existence  of  a  still  more  minute  series  traversed  only  by  the  colourless 
parts  of  the  blood,  and  which  some  have  described  as  vasa  serosa, 
vasa  exhalantia,  &c.  But  hitherto  no  precise  observations  have  been 
made  on  the  manner  in  which  these  processes  are  performed  ;  no 
pores  can  be  discovered  at  the  sides  of  the  capillaries  for  the  passage 
of  fluids,  which  it  is  therefore  probable  is  effected  by  simple  transuda- 
tion ;  nor  can  any  open  terminations  be  seen,  for  all  appear  to  arise 
from  arteries  and  terminate  in  veins. 

The  influence  of  the  minutest  arteries  and  veins,  and  of  the  capil- 
laries, on  the  circulation,  is  best  seen  in  the  phenomema  of  local 
action,  as  inflammation,  blushing,  turgescence,  &c.  If  the  web  of  a 
frog's  foot  placed  in  a  microscope  be  irritated,  the  capillaries  are  seen 
slowly  contracting,  so  as  sometimes  to  prevent  the  flow  of  blood 
through  them,  and  if  the  stimulus  be  so  great  as  to  produce  inflam- 
mation, then  they  dilate,  and  a  larger  number  of  globules  is  seen 
passing  along  them  with  great  rapidity.  The  same  may  be  seen  in  the 
human  eye,  the  vessels  in  the  front  of  which  are  so  minute  that  they 
give  no  colour  to  it ;  but  if  they  be  irritated  by  a  particle  of  dust,  at 
once  they  dilate,  and  more  blood-globules  entering  them,  they  are  seen 
as  tortuous  canals  filled  with  blood.  On  a  larger  scale  one  sees,  after 
a  wound  or  other  injury,  the  parts  around  grow  redder,  and  swell 
from  the  afflux  of  blood  to  its  capillaries ;  and  if  the  inflammation 
arise  in  a  part  which  can  be  compared  with  another  similar  one,  as  in 
the  hand,  one  feels  that  the  pulse  is  fuller  and  stronger  on  the  injured 
than  on  the  sound  side,  indicating  that  a  larger  quantity  of  blood  is 
passing  through  it.  A  still  more  evident  accumulation  of  blood  is 
shown  in  blushing,  in  which,  from  a  mental  impression,  in  an  instant 
all  the  minute  vessels  of  the  face,  neck,  head,  &c.,  become  distended 
with  blood.  The  paleness  of  fear  is  produced  by  the  opposite  condi- 
tion, and  we  have  other  cases  in  which  a  decrease  of  the  quantity  of 
blood  in  a  part  is  seen  in  the  deficient  nutrition  and  shrinking  of  parts 
which  have  become  useless,  as  in  the  gills  of  tadpoles,  the  horns  of 
deer,  &c.  All  these  circumstances  are  clearly  sufficient  to  prove  that, 
independent  of  any  influence  extending  from  the  heart  or  arteries, 
there  is  in  the  very  minute  vessels  of  all  parts  a  power  by  which  the 
supply  of  blood  passing  through  them  may  be  either  increased  or 
diminished,  whether  it  be  effected  by  an  alteration  in  the  propelling 
power  of  the  vessels  themselves,  or,  as  some  imagine,  by  an  increased 
attraction  or  repulsion  between  the  tissues  and  the  blood.  An  expla- 
nation of  the  phenomena  which  attend  this  circulation,  independent  of 
the  heart,  has  been  offered  by  Professor  Draper  of  New  York  : — ■ 

"  It  is  capable  of  being  shown,  by  experiments  on  inorganic  bodies, 
that  if  two  liquids  communicate  with  each  other  through  a  capillary 
tube,  for  the  walls  of  which  they  have  both  an  affinity,  but  this 
affinity  is  stronger  in  one  liquid  than  in  the  other,  a  movement  will 
ensue ;  the  liquid  which  has  the  greatest  affinity  being  absorbed  most 
energetically  into  the  tube,  and  driving  the  other  before  it.  The  same 
result  occurs  when  the  fluid  is  drawn,  not  into  a  single  tube  but  into 
a  network  of  tubes  permeating  a  solid  structure ;  for  if  this  porous  struc- 
ture be  previously  saturated  with  the  fluid  for  which  it  has  theless  degree 


of  attraction,  this  will  be  driven  out  and  replaced  by  that  for  which 
it  has  the  greater  affinity,  when  it  is  permitted  to  absorb  this.  Now 
if  in  its  passage  through  the  porous  solid  the  liquid  undergo  such  a 
change  that  its  affinity  be  diminished,  it  ia  obvious  that,  according  to 
the  principle  just  explained,  it  must  be  driven  out  by  a  fresh  supply 
of  the  original  liquid,  and  that  thus  a  continual  movement  in  the 
same  direction  would  bo  produced.  Now  this  is  precisely  what 
seems  to  take  place  in  an  organised  tissue  which  is  permeated  by  a 
fluid,  between  whose  particles  and  those  of  the  tissue  which  it  pene- 
trates, affinities  exist  which  are  concerned  in  the  formative  changes 
that  have  already  occurred,  and  thus  in  the  circulation  of  the  nutri- 
tive fluid  there  is  a  constant  attraction  of  its  particles  towards  the 
walls  of  the  vessels,  and  a  continual  serie.s  of  changes  produced  ir.  the 
fluid  as  the  result  of  that  attraction.  The  fluid  which  has  given  up 
to  a  certain  tissue  some  of  its  materials,  no  longer  has  the  same 
attraction  for  that  tissue  ;  and  it  is  consequently  driven  from  it  by 
the  superior  attraction  then  possessed  by  the  tissue  for  another  por- 
tion of  the  fluid  which  is  ready  to  undergo  the  same  changes,  to  be 
in  its  turn  rejected  for  a  fresh  supply.  Thus,  in  a  growing  part 
there  must  be  a  constantly  renewed  attraction  for  that  portion  of  the 
nutritive  fluid  which  has  not  yet  traversed  it ;  whilst,  on  the  other 
hand,  there  is  a  diminished  attraction  for  that  which  has  yielded  up 
the  nutritive  materials  required  by  the  particular  tissues  of  the  part; 
and  thus  the  former  is  continually  driving  the  latter  before  it.  But 
the  fluid  which  is  thus  repelled  from  one  part  may  still  be  attracted 
towards  another,  because  that  portion  of  its  contents  which  the  latter 
requires  may  not  yet  have  been  removed  from  it,  and  in  this  manner 
tho  current  may  be  maintained  through  the  whole  capillary  network 
until  the  liquid  has  been  entirely  taken  up  by  the  tissues  which  it 
permeates. 

"  The  source  of  the  movement  being  thus  attributable  to  the 
formative  actions  to  which  it  is  subservient,  it  is  obvious  that  it  must 
be  effected  by  any  external  agencies  which  quicken  or  retard  these ; 
and  it  is  thus  that  the  influence  of  heat,  cold,  and  electricity  upon  the 
rate  of  the  flow  seems  most  readily  explicable."  (Carpenter,  '  Princi- 
ples of  Physiology.') 

It  will  be  seen  that  these  elementary  facts  may  be  employed 
to  explain  the  nature  of  the  capillary  circulation,  and  here  again  we 
may  quote  Dr.  Carpenter's  explanation  of  the  phenomena : — 

"  It  will  be  convenient  to  take  the  respiratory  system  as  an  example 
of  its  application  ;  since  the  changes  to  which  this  is  subservient  are 
more  simple  than  those  which  take  place  elsewhere.  The  venous 
blood  transmitted  to  the  lungs,  and  the  oxygen  in  the  pulmonary  cells 
have  a  mutual  attraction,  which  is  satisfied  by  the  exchange  of  oxygen 
and  carbonic  acid  that  takes  place  through  the  walls  of  the  capil- 
laries ;  but  when  the  blood  has  become  arterialised,  it  no  longer  has 
any  such  attraction  for  the  air.  The  venous  blood  therefore  will 
drive  the  arterial  blood  before  it  in  the  pulmonary  capillaries,  whilst 
respiration  is  properly  going  on  ;  but  if  the  supply  of  oxygen  be  inter- 
rupted, so  that  the  blood  is  no  longer  aerated,  no  change  in  the 
affinities  takes  place  while  it  traverses  the  capillary  network ;  the  blood 
continuing  venous  still  retains  its  need  of  a  change,  and  its  attraction 
for  the  walls  of  the  capillaries  and  its  egress  into  the  pulmonary  veins 
is  thus  resisted  rather  than  aided  by  the  force  generated  in  the  lungs. 
In  the  systemic  circulation  the  changes  are  of  a  much  more  complex 
nature,  every  distinct  organ  attracting  to  itself  the  peculiar  substances 
which  it  requires  as  the  materials  of  its  own  nutrition ;  and  the 
nature  of  the  affinities  thus  generated  will  be  consequently  different 
in  each  case.  But  the  same  law  holds  good  in  all  instances.  Thus, 
the  blood  conveyed  to  the  liver  by  the  portal  vein  contains  the  mate- 
rials at  the  expense  of  which  the  bile-secreting  cells  are  developed  ; 
consequently,  the  tissue  of  the  liver  which  is  principally  made  up  of 
these  cells  possesses  a  certain  degree  of  affinity  or  attraction  for  blood 
containing  these  materials,  and  this  is  diminished  so  soon  as  they 
have  been  drawn  from  it  into  the  cells  around.  Consequently,  the 
blood  of  the  portal  vein  will  drive  before  it  into  the  hepatic  vein  the 
blood  which  has  already  traversed  the  capillaries  of  the  portal  system, 
and  which  has  given  up,  in  doing  so,  the  elements  of  bile  to  the  solid 
tissues  of  the  liver.  We  are  now  prepared,  therefore,  to  understand 
the  general  principle  that  the  rapidity  of  the  local  circulation  of  a  part 
will  depend  in  great  measure  upon  the  activity  of  the  functional 
changes  taking  place  in  that  part — the  heart's  action,  and  the  state  of 
the  general  circulation  remaining  the  same.  When,  by  the  heightened 
vitality,  or  the  unusual  exercise  of  any  organ,  the  changes  which  the 
blood  naturally  undergoes  in  it  are  increased  in  amount,  the  affinities 
which  draw  the  arterial  blood  into  the  capillaries  are  stronger,  and 
are  more  speedily  satisfied,  and  the  venous  blood  is  therefore  driven 
out  with  increased  energy.  Thus,  a  larger  quantity  of  blood  will 
pass  through  the  capillaries  of  the  part  iu  a  given  time  without  any 
enlargement  of  their  calibre,  and  even  though  it  be  somewhat  dimi- 
nished ;  but  the  size  of  the  arteries  by  which  it  is  conveyed  soon 
undergoes  an  increase  in  the  supply  of  blood,  alogether  irrespective 
of  any  change  in  the  heart's  action.  This  principle  has  long  been 
known,  and  has  been  expressed  in  the  concise  adage,  '  Ubi  stimulus 
ibi  fluxus,'  which  those  physiologists  who  maintain  that  the  circula- 
tion is  maintained  and  governed  by  the  heart  alone,  cast  into  unmerited 
neglect." 

Following  the  course  of  the  circulation,  we  come  now  to  the  veins, 
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which  may  be  regarded  as  the  most  passive  of  the  parts  eugaged  in  it, 
though  they  are  constructed  so  as  to  permit  many  important  external 
agencies  to  act  upon  the  motion  of  the  blood.  While  tho  arteries 
form  a  series  of  branching  canals  in  which  tho  main  current  is 
diverted  into  streams  whose  number  increases  as  their  individual  size 
decreases,  the  veins  are  made  up  of  a  series  in  which  a  vast  number 
of  currents  gradually  unite  into  others  whoso  number  decreases  as 
their  size  increases  (as  shown  in  the  annexed  figure),  and  which  all 

at  last  meet  in  two 
great  trunks  —  the 
venae  cava;.  In  addi- 
tion to  other  pecu- 
liarities of  structure, 
the  veins  have  valves 
(5,  5,  5),  very  similar 
to  thoso  at  the  origins 
of  the  arteries,  which 
are  arranged  in  pairs, 
or  in  threes,  at  differ- 
ent distances,  in  the 
course  of  nearly  all 
those  veins  in  which 
the  blood  has  to  rise 
against  the  power  of 
gravitation.  Their 
simple  use  is  evident : 
the  blood,  returning 
slowly  through  the 
capillaries,  and  much 
of  the  force  of  the 
heart  being  expended 
in  propelling  it  so  far, 
would  be  apt  to  retro- 
grade, or  remain  sta- 
tionary, if  the  weight 
of  the  whole  column 
in  the  veins  bore  down 
upon  the  arteries,  and 
through  them  on  the 
heart.  As  soon  how- 
ever as  a  portion  is 
raised  into  a  vein, 
when  it  tends  to  re- 
turn to  the  arteries  it 
forces  down  the 
valves,  which  close 
the  canal  of  the  vein 
and  support  the  blood 
above  them,  till  ano- 
ther portion  rising 
sends  it  onwards. 
Thus,  while  they  per- 
mit the  blood  to  pass 
without  obstacle  to- 
wards the  heart,  they 
entirely  prevent  it 
from  retrograding  ; 
and  if  it  were  stationary,  the  column  of  blood  would  be  like  a  stream 
branching  out,  and  divided  by  a  number  of  closed  locks  in  which  the 
portion  of  fluid  between  any  two  is  prevented  from  exercising  any 
influence  on  the  portions  adjacent  to  it. 

The  veins,  like  the  arteries,  are  elastic,  and  this  power  is  occasion- 
ally exerted  in  recovering  them  from  too  great  distension  ;  they  too 
have  a  vital  contractility  whose  influence  is  remarkably  shown  in  their 
shrinking  when  cold  is  applied ;  but  its  effects  have  been  even  less 
calculated  than  in  arteries. 

We  have  seen  that  pressure  exerted  equably  on  all  parts  of  the 
walls  of  an  artery  would  force  the  blood  as  much  in  one  direction  as 
the  other,  so  that  it  could  be  of  no  use  in  accelerating  the  circulation ; 
but  from  the  arrangement  of  the  valves  equal  pressure  on  the  veins 
has  a  very  different  effect,  for  it  will  be  prevented  by  them  from  pro- 
ducing any  retrograde  current  towards  the  extremities  of  the  arteries, 
and  thus  the  greater  part  of  the  power  exerted  will  be  gained  in 
favour  of  the  flow  of  blood  towards  the  heart.  Such  pressure  is 
exercised  by  the  muscles  surrounding  the  veins  ;  as  they  contract  they 
compress  the  veins,  and  thus  force  the  fluid  to  flow  in  the  only  pos- 
sible direction,  namely,  towards  the  heart.  Their  influence  in  this 
way  is  shown  in  the  greater  tendency  to  diseased  and  permanent  dila- 
tation of  the  veins  immediately  under  the  skin  and  other  parts  remote 
from  the  muscles,  than  in  the  deep-seated  branches  in  which  this 
varicose  state  (as  it  is  called)  very  rarely  occurs,  although  the  number 
of  valves  in  the  former  is  always  much  greater ;  in  the  benefit  derived 
by  supplying  the  place  of  muscles  by  artificial  pressure  on  the  veins 
by  bandages,  &c. ;  by  the  increased  fullness  of  the  veins,  and  velo- 
city of  the  current  commonly  seen  in  bleeding  when  the  bleeding- 
staff  is  compressed  and  moved  about  in  the  hand  ;  by  the  general 
acceleration  of  the  circulation  by  muscular  exertion  ;  and,  on  the 
contrary,  by  the  tendency  to  stagnation  and  swelling  of  the  veins 


1,  capillary  venous  branches;  2,  small  branches 
formed  by  the  union  of  the  capillary  ;  3,  larger 
branches  formed  by  the  union  of  the  smaller  and 
gradually  increasing  in  size,  to  form  the  great 
trunk,  4,  a  portion  of  which  is  laid  open  to  show  its 
inner  surface  and  the  arrangement  of  the  valves,  5, 
formed  by  its  inner  coat. 


in  tho  indolent,  or  thoso  whose  muscular  systems  are  greatly 
debilitated. 

But  a  still  moro  important  influence  which  is  permitted  by  the 
presenco  of  tho  valves  iu  that  of  atmospheric  pressure.  It  acts  prin- 
cipally in  respiration.  When  the  chest  is  expanded  for  tho  purpOM 
of  inspiration,  it  is  evident  that  tho  atmosphere  will  press  with  equal 
weight  on  all  parts  to  fill  up  the  vacuum  thus  produced.  From  with- 
out it  will  pass  at  once  into  the  most  open  course  through  the  trachea 
into  tho  lungs,  which  it  distends;  but  at  tho  same  time  the  blood 
will  be  forced  towards  the  heart  and  the  great  vessels  contained  in 
tho  chest,  and  will  assist  in  filling  up  the  vacuum  to  a  degree  directly 
proportionate  to  their  volume  as  Compared  with  that  of  the  lungs. 
An  experimental  proof  of  this  influence  iu  the  veins  (for  in  the  arte- 
ries its  effect  is  prevented  by  the  valves  at  their  origins)  is  afforded 
by  introducing  a  tube  into  the  jugular  vein  of  an  animal,  and  placing 
its  opposite  extremity  in  a  vessel  full  of  fluid.  At  every  inspiration 
the  fluid  will  be  seen  to  rise,  and  at  every  expiration  to  descend  a 
little,  indicating  first  a  suction  towards  the  heart,  and  next  a  slighter 
expulsion  of  fluid  from  it.  It  is  seen  also  in  cases  in  which  the  brain 
is  exposed  by  removing  a  portion  of  the  skull ;  and  in  cases  of  Hernia 
Cerebri  [Head,  Injuries  of,  in  Akts  and  Sc.  Div.],  in  which,  in  addi- 
tion to  its  slight  elevation  by  the  pulsation  of  the  arteries  at  its  base, 
the  brain  is  seen  to  enlarge  and  rise  at  every  expiration,  and  to  become 
flattened  at  every  inspiration.  All  these  phenomena  are  still  mure 
evident  when  a  strong  inspiratory  effort  is  made,  as  in  sighing. 

As  inspiration  draws  the  blood  into  the  chest,  so  expiration  acts  by 
compressing  all  the  large  vessels  to  force  it  out  of  that  cavity  away 
from  the  heart.  Its  principal  influence  must  be  exerted  on  the 
arteries,  for  the  blood  would  be  prevented  from  passing  far  along  the 
veins  by  their  valves.  In  the  arteries  (and  to  a  less  extent  in  the 
veins)  it  is  seen  to  act  in  the  increased  velocity  of  the  current  that 
issues  from  a  wound ;  iu  the  fulluoss  of  the  vessels  of  the  face  and 
other  parts  during  a  strong  expiration,  or  when  holding  the  breath, 
coughing,  or  Bneezing,  actions  which  arc  sometimes  the  causes  of 
rupture  of  the  smaller  vessels,  and  produce  an  evident  alteration  in 
the  pulse. 

Atmospheric  pressure  on  the  veins  must  also  act  to  some  extent  in 
filling  up  the  vacuum  which  the  sudden  contraction  of  the  ventricles 
must  produce  in  the  pericardium.  Of  course  the  lungs  will  expand, 
and  in  part  effect  this  by  pressing  the  pericardium  towards  the  heart  ; 
but  at  the  same  time  the  blood  will  tend  to  rush  towards  the  auricles 
and  dilate  them,  so  that  they  may  fill  up  the  vacant  space.  Dr.  Barry 
proved  this  further,  by  showing  that  if  a  tube  be  introduced  into  the 
sac  of  the  pericardium,  without  allowing  any  air  to  enter  with  it,  a 
fluid  placed  in  it  will  be  seen  to  be  drawn  towards  and  driven  from 
the  sac  at  each  contraction  and  dilatation  of  the  ventricles. 

Such  are  the  powers  concerned  in  the  circulation,  and  the  principal 
effects  which  they  produce.  The  influence  of  each  is  certain,  but 
what  is  its  extent,  and  what  are  the  circumstances  under  which  it  is 
chiefly  exercised,  cannot  be  accurately  determined.  In  order  of 
importance,  the  contraction  of  the  ventricles  must  undoubtedly  be 
placed  far  highest ;  then  would  come  the  auricular  contraction,  the 
ventricular  dilatation,  the  auricular  dilatation ;  then  inspiration, 
expiration,  and  the  cavity  in  the  pericardium  when  the  ventricles 
contract.  All  these  assist  at  all  times  in  moving  the  blood ;  the 
elasticity  of  the  arteries  tends  at  all  times  to  equalise  the  velocity  of 
the  current,  while  their  vital  contraction  aud  that  of  the  veins,  the 
action  of  the  contents  of  the  capillaries,  and  the  muscular  pressure 
on  the  veins,  would  also  seem  to  exercise  an  important  influence. 

One  of  the  most  interesting  enquiries  in  connection  with  the  heart 
is  its  development,  to  which  we  have  before  alluded,  and  on  which 
considerable  light  has  been  thrown  by  modern  research.  The  circu- 
lating system  which  has  been  described  is  not  perfected  until  the 
moment  of  birth ;  and,  as  before  observed,  in  its  several  transitory 
stages  of  growth  it  resembles  permanent  forms  of  the  circulating 
apparatus  amongst  the  lower  animals.  As  the  egg  of  the  bird  affords 
the  best  means  of  studying  these  changes,  we  give  an  outline  of  them, 
from  Dr.  Carpenter's  '  Physiology  : ' — 

"  At  an  early  period  of  incubation  the  yolk  is  found  to  be 
enveloped  by  a  germinal  membrane,  composed  of  distinct  cells,  which 
is  divisible  into  three  layers;  and  a  thickened  portion  of  this  is 
easily  distinguishable,  at  which  the  embryo  will  be  subsequently 
evolved. 

"  The  middle  layer  gives  origin  to  the  circulating  system,  and  is 
therefore  termed  the  '  vascular '  layer.  The  thickened  portion  of  this 
that  surrounds  the  germ  soon  becomes  studded  with  numerous  irregular 
points  and  marks  of  a  dark  yellow  colour ;  and  as  incubation  proceeds 
these  points  become  more  apparent,  and  are  gradually  elongated  into 
small  lines,  which  are  united  together,  first  in  small  groups,  and  then 
into  one  net- work,  so  as  to  form  what  is  called  the  'vascular  area.'  A 
large  dark  spot  of  a  similar  kind  is  seen  in  the  situation  to  be  subse- 
quently occupied  by  the  heart.  These  dark  points  aud  lines  are 
formed  by  collections  of  blood-corpuscles,  which  originate  in  the 
transformation  of  the  cells  of  the  embryo  and  of  the  germinal  mem- 
brane ;  and  the  rows  and  masses  of  blood-discs  seem  at  first  to  he  in 
mere  channels,  the  walls  of  the  heart  and  blood-vessels  that  subse- 
quently inclose  them  being  of  later  formation. 

"  From   the  first  however  a  definite  plan  is  perceptible ;  the 
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network  of  capillariea  that  is  formed  over  the  vascular  area  being 
supplied  with  blood  by  the  ramifications  of  a  pair  of  arterial  trunks, 
whilst  the  blood  is  collected  from  them  by  the  circular  venous  sinus 
which  bounds  the  area,  and  is  returned  to  the  embryo  by  the  venous 
trunk.  In  the  blood-vessels  which  are  first  observed  in  the  body  of 
the  embryo,  as  well  as  in  the  vascular  area,  no  difference  is  at  first 
perceived  between  the  characters  of  the  arteries  and  those  of  the 
veins,  and  these  are  only  to  be  distinguished  by  the  direction  of  the 
currents  of  blood  circulating  through  them. 

"  But  at  about  the  fourth  or  fifth  day  of  incubation  the  coats  of  the 
arteries  begin  to  appear  thicker  than  those  of  the  veins,  and  the 
distinction  between  them  soon  becomes  evident.  After  the  principal 
vessels  are  formed,  the  development  of  new  ones  appears  to  take  place 
in  two  modes,  according  as  they  are  to  occupy  the  interspaces  existing 
among  those  previously  formed,  or  are  to  extend  themselves  into  out- 
growing parts.  In  the  first  of  these  cases  the  new  capillaries  appear  to 
be  formed,  like  the  original  ones,  from  stellate  cells  [Capillaries], 
whose  prolongations  meet  the  vessels  in  which  the  blood  is  already  circu- 
lating, coalesce  with  them,  and  thus  receive  the  current  into  their  own 
cavities,  to  transmit  it  to  some  other  vessel.  But  in  the  second,  the 
uew  vessels  are  formed  entirely  by  extension  from  those  already 
existing.  This  takes  place  in  the  following  mode  : — Suppose  a  line, 
or  arch,  of  capillary  vessels  passing  below  the  edge,  or  surface,  of  a 
part  to  which  new  material  has  been  superadded ;  the  vessel  will  at 
iirst  present  a  slight  dilatation  in  one,  and  coincidently,  or  shortly  after, 
in  another  point,  as  if  its  walls  yielded  a  little  near  the  edge  or 
surface.  The  slight  pouches  thus  formed  gradually  extend,  as  blind 
canals,  or  verticula,  from  the  original  vessels  still  directing  their 
course  towards  the  edge  or  surface  of  the  new  material,  aud  crowded 
with  blood-corpuscles,  which  are  pushed  into  them  from  the  main 
Btream.  Still  extending,  they  converge,  and  meet;  the  partition  wall 
that  is  at  first  formed  by  the  meeting  of  their  closed  ends  clears 
away,  aud  a  perfect  arched  tube  is  formed,  through  which  the  blood, 
diverging  from  the  main  or  former  stivam,  aud  then  rejoining  it,  may 
be  continuously  propelled.  This  last  process  may  be  seen  in  the 
growing  parts  of  the  tail  of  the  tadpole,  in  the  development  of  the 
filamentous  fills  and  legs  of  the  water-newt,  in  the  first  evolution  of 
the  extremities  of  the  embryoes  of  higher  animals,  and  iu  the 
formation  of  new  structures  in  the  fully-developed  organism,  either 
for  the  repair  of  injuries  or  as  the  result  of  morbid  processes.  Iu 
some  instances  it  would  appear  that  the  wall  of  the  newly-forming 
vessel  gives  way,  aud  that  the  blood-corpuscles  escape  from  it  into 
the  parenchyma,  at  first  collecting  iu  au  undefined  mass,  but  soon 
manifesting  a  definite  direction,  aud  coining  into  connection  with 
another  portion  of  the  arch,  or  with  some  adjacent  vessel.  TIiuj, 
then,  a  channel,  and  not  a  vessel,  is  formed ;  and  it  is  probably  in 
this  way  that  those  passages  are  excavated,  which  take  the  place  of 
distinct  vessels  in  many  of  the  lower  tribes  of  animals,  and  also, 
according  to  Mr.  Paget,  in  some  of  the  softer  and  least  organised 
growths  in  man. 

"  The  first  rudiment  of  the  heart  appears  about  the  27th  hour,  and 
is  a  mass  of  cells,  of  which  the  innermost  soon  break  down,  so  as  to 
form  a  tubular  cavity  ;  for  some  time  it  is  simple  and  undivided, 
extending  however  through  nearly  the  whole  length  of  the  embryo ; 
but  the  posterior  part  may  be  regarded  as  corresponding  with  the 
future  auricle,  since  prolongations  may  be  perceived  extending  from 
that  part  into  the  transparent  area,  which  indicate  the  place 
where  the  veins  subsequently  enter.  Although  the  developmeut  has 
proceeded  thus  far  at  about  the  35th  hour,  no  motion  of  fluid  is  seen 
in  the  heart  or  vessels  until  the  38th  or  40th  hour.  When  the  heart, 
which  may  be  considered  as  analogous  at  this  period  to  the  dorsal 
vessel  of  the  Annelida,  first  begins  to  pulsate,  it  contains  only  colour- 
less fluid  mixed  with  a  few  globules.  A  movement  of  the  dark  blood 
in  the  circumference  of  the  vascular  area  is  at  the  same  time 
perceived ;  but  this  is  independent  of  the  contractions  of  the  heart, 
and  it  is  not  until  a  subsequent  period  that  such  a  communication 
is  established  between  the  heart  aud  the  distant  vessels,  that  the  dark 
fluid  contained  in  them  arrives  at  the  central  cavity,  and  is  propelled 
by  its  pulsations.  This  fact,  which  we  have  just  seen  to  possess  a 
very  important  bearing  on  the  theory  of  the  circulation,  and  which 
has  been  denied  by  some  observers,  appears  to  have  been  positively 
established  by  the  latest  researches  of  M.  Von  Baer. 

"  The  contraction  of  this  dorsal  vessel  (for  so  it  may  be  termed) 
begins,  as  in  the  Annelida,  at  its  posterior  extremity,  and  gradually 
extends  itself  to  the  anterior ;  but  between  the  40th  and  50th  hours 
a  separation  in  its  parts  may  be  observed,  which  is  effected  by  a  con- 
striction round  the  middle  of  the  tube ;  and  the  dilatation  of  the 
posterior  portion  becomes  an  auricular  sac,  and  that  of  the  anterior  a 
ventricular  cavity.  Between  the  50th  and  60th  hours  the  circulation 
of  the  blood  in  the  vascular  area  becomes  more  vigorous,  and  the 
action  of  the  ventricle  is  no  longer  continuous  with  that  of  the 
auricle,  but  seems  to  succeed  it  at  a  separate  period.  At  the  same 
time  the  tube  of  the  heart  becomes  more  and  more  bent  together 
until  it  is  doubled,  so  that  this  organ  now  becomes  much  shorter 
relatively  to  the  dimensions  of  the  body,  and  is  more  confined  to  the 
portion  of  the  trunk  to  which  it  is  subsequently  restricted.  The 
convex  side  of  the  curve  which  the  tube  presents  is  that  which 
subsequently  becomes  the  apex  or  point  of  the  heart,  aud  bstween 
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the  60th  and  70th  hours  this  is  seen  to  project  forward  from  the 
breast  of  the  embryo,  much  in  the  situation  it  subsequently  occupies. 
About  the  same  time  the  texture  of  the  auricle  differs  considerably 
from  that  of  the  ventricle,  the  auricle  containing  the  thin  and  mem- 
branous walls  which  it  at  first  possessed  ;  while  the  ventricle  has 
become  stronger  aud  thicker,  both  its  internal  and  external  surfaces 
being  marked  by  the  interlacement  of  muscular  fibres,  as  in  the 
higher  Mollusca.  About  the  65th  hour  the  grade  of  development  of 
the  heart  may  be  regarded  as  corresponding  with  that  of  the  fish,  the 
auricle  and  ventricle  being  quite  distinct,  but  their  cavities  are  as  yet 
quite  Riugle.  The  heart  of  the  dog  at  the  21st  day  bears  a  great 
resemblance  to  that  of  the  chick  at  the  55th  or  60th  hour;  it  consists 
of  a  membranous  tube  twisted  on  itself,  and  partially  divided  into 
two  principal  cavities,  besides  the  bulb  or  dilatation  which  at  this 
period  is  found  at  the  commencement  of  the  aorta,  and  which 
corresponds  with  the  bulbus  arteriosus  of  fishes. 

"  Having  thus  traced  the  evolution  of  the  heart  of  the  chick  up  to 
the  grade  which  it  presents  in  fishes,  we  may  now  inquire  what  is  the 
condition  of  the  other  parts  of  the  vascular  system  at  the  same  time. 
At  the  end  of  the  second  day  the  primitive  arterial  trunk  is  seen  to 
have  divided  into  two  canals,  which  teparate  from  one  another  to 
inclose  the  pharynx,  and  then  unite  again  to  form  the  aortic  trunk, 
which  passes  down  the  spine.  During  the  first  half  hour  of  the  third 
day  a  second  pair  of  arches  is  formed,  which  encompasses  the  pharynx 
in  the  same  manner ;  and  towards  the  end  of  the  third  day  two  other 
pairs  of  vascular  arches  are  formed,  so  that  the  pharynx  is  now  encom- 
passed by  four  pairs  of  vessels,  which  unite  again  to  supply  the  general 
circulation.  These  evidently  correspond  with  the  branchial  arteries 
of  fishes,  although  no  respiratory  apparatus  is  connected  with  them ; 
aud  in  fact  the  distribution  of  the  vascular  system  of  the  bird  on  the 
fourth  aud  fifth  days  exactly  resembles  that  presented  by  many 
cartilaginous  fishes,  as  well  as  by  the  tadpoles  of  the  Batrachia.  The 
first  pair  of  arches  is  obliterated  about  the  end  of  the  fourth  day,  but 
a  pair  of  vessels  which  is  sent  from  it  to  the  head  and  neighbouring 
parts,  and  which  afterwards  remains  as  the  carotid  arteries,  continues 
to  be  supplied  through  a  communicating  vessel  from  the  second  arch. 
While  the  first  pair  is  being  obliterated  a  fifth.is  formed  behind  the  four 
which  had  previously  existed,  aud  proceeds  in  the  same  manner  as 
the  fourth  from  the  ascending  to  the  descending  aorta.  On  the  fourth 
day  the  second  arch  also  becomes  less,  and  on  the  fifth  day  is  wholly 
obliterated,  whilst  the  third  and  fourth  become  stronger.  From  the 
third  arch,  now  the  most  anterior  of  those  remaining,  the  arteries 
are  given  off  which  supply  the  upper  extremities  ;  and  the  vessels  of 
the  head  are  now  brought  into  connection  with  it  by  means  of  the 
communicating  branches,  which  previously  joined  tho  third  with  the 
second  arch.  When  these  vessels  are  fully  developed,  the  branches 
by  which  these  arches  formerly  sent  their  blood  into  the  aorta  shrink 
and  gradually  disappear ;  so  that  about  the  thirteenth  or  fourteenth 
day  the  whole  of  the  blood  sent  through  the  two  anterior  arches  is 
carried  to  the  head  and  upper  extremities,  instead  of  being  transmitted 
to  the  descending  aorta  as  before.  There  now  only  remain  the  fourth 
and  fifth  pair  of  branchial  arches,  the  development  of  which  into  the 
aorta  and  pulmonary  arteries  will  be  described  in  connection  with 
the  changes  which  are  at  the  same  time  going  on  in  the  heart.  During 
the  fourth  day  the  cavities  of  the  heart  begin  to  be  divided  for  the 
separation  of  the  right  and  left  auricles  and  ventricles.  About  the 
80th  hour  the  commencement  of  the  division  of  the  auricle  is  indi- 
cated externally  by  the  appearance  of  a  dark  line  on  the  upper  part 
of  its  wall,  and  this  after  a  few  hours  is  perceived  to  be  due  to  a 
contraction  which,  increasing  downwards  across  the  cavity,  divides 
it  into  two  nearly  spherical  sacs.  Of  these  the  right  is  at  first  much 
the  larger,  and  receives  the  great  systemic  veins  ;  the  left  has  then 
the  aspect  of  a  mere  appendage  to  the  right,  but  it  subsequently 
receives  the  veins  from  the  lungs  when  these  organs  are  developed, 
and  attains  an  increased  size.  The  septum  between  the  auricles  is  by 
no  means  completed  at  once  :  a  large  aperture  (which  subsequently 
becomes  the  foramen  ovale)  exists  for  some  time  at  its  lower  part,  so 
that  the  ventricle  continues  to  communicate  freely  with  both  auricles. 
This  passage  is  often  closed  by  the  prolongation  of  a  valvular  fold, 
which  meets  it  in  the  opposite  direction  ;  it  remains  pervious  however 
until  the  animal  begins  to  respire  by  the  lungs,  and  sometimes  is  not 
completely  obliterated  even  then.  The  division  of  the  ventricle  com- 
mences some  time  before  that  of  the  auricle,  and  is  effected  by  a  sort 
of  duplicature  of  its  wall,  forming  a  fissure  on  its  exterior  and  a  pro- 
jection on  its  interior  ;  and  thus  a  septum  is  gradually  developed 
within  the  cavity,  which  progressively  acquires  firmness,  and  rises 
higher  up,  until  it  reaches  the  entrance  to  the  bulb  of  the  aorta, 
where  some  communication  exists  for  a  day  or  two  longer.  At  last 
however  the  division  is  complete,  and  the  inter-ventricular  septum 
becomes  continuous  with  the  inter-auricular,  so  that  the  heart 
may  be  regarded  as  completely  a  double  organ.  The  progressive 
stages  presented  in  the  development  of  this  septum  are  evidently 
analogous  to  its  permanent  conditions  in  the  various  species  of 
reptiles ;  but  it  must  not  be  lost  sight  of  that  in  all  reptiles  the  inter- 
auricular  septum  is  first  developed,  and  that  it  is  completely  formed 
in  many  instances  in  which  the  inter-ventricular  septum  is  absent  or 
imperfect.  The  changes  which  occur  in  the  heart  of  the  Mammalia 
are  of  a  precisely  similar  character,  and  as  they  take  place  more  slowly 
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they  may  be  watched  with  groater  precision.  Soon  after  the  septum 
of  the  ventricles  begins  to  be  formed  in  the  interior  a  corresponding 
notch  appears  on  the  exterior,  which  as  it  gradually  deopens  renders 
tho  apex  of  the  heart  double.  This  notch  between  the  right  and  left 
ventricles  continues  t  j  become  deeper  until  about  tho  eighth  week  in 
the  human  embryo,  when  the  two  ventricles  are  quite  separated  from 
one  another  except  at  their  baBes ;  this  fact  is  very  interesting  from 
its  relation  with  the  similar  permanent  form  of  the  Dugong.  At  this 
period  the  internal  septum  is  still  imperfect,  so  that  the  ventricular 
cavities  communicate  with  each  other,  as  in  the  chick  on  the  fourth 
day.  After  the  eighth  week  however  tho  septum  is  complete,  so  that 
the  cavities  are  entirely  insulated ;  whilst  at  the  same  time  their 
external  walls  become  more  connected  towards  their  bases,  and  tho 
notch  between  them  is  diminished ;  and  at  the  end  of  the  third 
month  the  ventricles  are  very  little  separated  from  one  another, 
though  the  place  where  the  notch  previously  existed  is  still  strongly 
marked." 

We  may  now  finally  trace  tho  distribution  of  the  arterial  trunks  to 
their  final  modifications,  by  which  the  creature  is  enabled  to  become 
an  air-breathing  animal.  The  first,  second,  and  third  branchial  arches 
are  replaced  by  the  brachial  and  carotid  arteries,  and  loose  all  commu- 
nication with  the  primitive  arterial  trunk  except  at  its  commencement, 
when  the  third  pair  of  arches  arises  with  the  other  trunks  from  its 
dilated  bulb.  This  remains  as  a  single  cavity  even  after  the  ventricles 
have  been  separated.  About  the  fifth  or  sixth  day  the  bulb  in  the 
chick  becomes  flattened,  and  its  opposite  sides  adhere  together,  so  as 
to  form  two  tubes  running  side  by  side ;  one  of  which  unites  with  the 
left,  the  other  with  the  right  ventricle.  The  one  on  the  left  becomes 
the  ascending  aorta,  that  on  the  right  the  pulmonary  artery. 

A  knowledge  of  the  changes  which  go  on  in  the  development  of  the 
heart  enables  us  to  explain  some  of  the  malformations  to  which  it  is 
subject.  For  au  account  of  these  see  Cyanosis  ;  and  Heart,  Diseases 
of,  in  the  Arts  and  Sc.  Div.  For  further  information  on  subjects 
connected  with  the  structure  and  functions  of  the  heart,  see  Artery  ; 
Capillary  Vessels;  Blood;  Blood-Vessels;  Vein;  Heat,  Animal; 
Respiration  ;  Lungs  ;  and  Food. 

(Carpenter,  Principle*  of  Physiology,  General  and  Comparative; 
Carpenter,  Manual  of  Human  Physiology;  Draper,  On  the  Forces 
which  Produce  the  Organisation  of  Plants ;  Todd  and  Bowman, 
Physiological  Anatoviy ;  Owen,  Lectures  on  Comparative  Anatomy; 
Lehmann,  Physiological  Chemistry.) 

HEARTS-EASE.  [Viola.] 

HEARTWOOD.  [Alburnum.] 

HEAT,  ANIMAL.  The  conversion  of  the  food  of  man  and  the 
higher  animals  into  nutriment  for  the  body  is  attended  with  changes 
which  produce  an  evolution  of  heat,  which  constantly  maintains  the 
temperature  of  an  animal  at  a  point  above  or  below,  according  to 
circumstances,  the  temperature  of  the  medium  in  which  it  exists. 
The  degree  of  heat  possessed  by  animals  not  gifted  with  the  power  of 
locomotion  is  very  small  above  that  of  surrounding  media,  and  in 
this  respect  resembles  the  heat  given  off  by  plants.  [Heat,  Vege- 
table.] In  proportion  as  animals  possess  the  power  of  locomotion 
they  evolve  heat  from  their  bodies.  This  arises  from  the  fact  that 
where  the  muscular  system  is  most  exercised  there  is  greatest 
demand  made  upon  the  nutritionary  processes  going  on  in  the 
system.  We  should  therefore  expect  to  find  that  the  quantity  of 
heat  developed  in  the  invertebrate  animals  was  less  than  that  in  the 
vertebrate  class.  Infusoria  are  for  a  time  capable  of  resisting  cold ; 
for  when  the  water  in  which  they  are  contained  is  frozen,  the 
animalcule  is  observed  to  live  for  a  time  in  a  little  imcongealed  space 
which  the  caloric  from  its  body  prevents  freezing.  John  Hunter 
found  that  various  forms  of  Annelida,  as  leeches  and  worms,  and 
several  of  the  Mollusca,  exhibit  temperatures  higher  than  the  sur- 
rounding media.  As  might  have  been  anticipated  from  their  activity, 
the  Insects  of  all  the  invertebrate  animals  exhibit  the  highest 
temperature.  They  have  been  lately  the  subject  of  experiment  by 
Mr.  Newport.  He  found  that  they  possessed  a  temperature  above 
that  of  the  medium  in  which  they  lived,  varying  from  2  to  9  degrees. 
With  respect  to  the  temperature  of  the  different  tribes,  Mr.  Newport 
observes,  "  Our  previous  observations  lead  us  to  anticipate  the  fact, 
that  the  volant  insects,  in  their  perfect  state,  have  the  highest 
temperature,  while,  on  pursuing  the  inquiry,  it  is  found  that  those 
species  which  have  the  lowest  temperature  are  located  on  the  earth. 
Among  the  volant  insects,  those  hymenopterous  and  lepidopterous 
species  have  the  highest  temperature  which  pass  nearly  the  whole 
of  their  active  condition  on  the  wing  in  the  open  atmosphere,  either 
busily  engaged  in  the  face  of  day  despoiling  the  blossoms  of  their 
honied  treasures,  or  flitting  wantouly  from  flower  to  flower,  and 
breathing  the  largest  amount  of  atmospheric  influence.  Of  these  the 
hive-bee,  with  its  long  train  of  near  and  distant  affinities,  and  the 
elegant  and  sportive  butterflies,  have  the  highest.  Next  to  these  are 
probably  their  predatory  enemies  the  hornets  and  wasps,  and  others 
of  the  same  order ;  and  lastly,  a  tribe  of  insects  which  have  always 
attracted  attention,  and  iu  general  are  located  on  the  ground,  but 
sometimes  enjoy  the  volant  condition — the  ants,  the  temperature  of 
whose  dwelling  has  been  found  to  be  considerably  above  that  of  the 
atmosphere.  Next  below  the  diurnal  insects  are  the  crepuscular,  the 
highest  of  which  are  the  sphinges  and  moths;  and  almost  equal  with 
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them  are  tho  Melolonthm."  In  Insects  which  live  in  societies  tho 
temperature  is  still  greater.  Mr.  Newport  found  that  a  bees' -nest  iu 
a  chalk  bank  had  a  temperature  14  to  16  degrees  above  that  of 
the  atmosphere,  and  17  to  19  degrees  above  that  of  the  bank. 

Amongst  tho  vertebrate  animals,  Fishcs-and  Reptiles  have  tho  lowest 
temperature.  Dr.  Davy,  John  Hunter,  and  others,  have  found  that 
fishes  have  a  temperature  of  from  0-7  to  2'7  degrees  above  the  sur- 
rounding medium. 

Iu  man  the  temperature  of  the  accessible  parts  of  the  body,  as  tho 
mouth,  axilla,  &c.  is  usually  between  97'7°  and  98"0°.  The  human 
blood  is  said  to  have  a  temperature  in  health  varying  from  100-6" 
to  101 '75°  ;  in  disease  it  rises  from  106'  to  109".  In  healthy  persons 
the  temperature  ia  said  to  attain  its  maximum  during  the  day,  and 
to  fall  from  PI  to  2-7  degrees  during  sleep.  Dr.  Davy  found  that  tho 
temperature  of  the  interior  of  the  body  is  27  to  3  6  degrees  higher  in 
tropical  than  in  temperate  climates.  Most  of  the  Mammalia  have  a 
higher  temperature  than  man,  and  Birds  develop  a  greater  quantity  of 
heat  than  any  other  class  of  animals.  This  arises  from  the 
nutritionary  changes  going  on  in  the  bird  in  order  to  support  the 
enormous  muscular  power  which  it  is  compelled  to  exert  during 
flight.  The  following  is  a  table  of  temperatures,  as  given  by  Rudolphi 
and  Tiedemann,  for  several  Birds  and  Mammalia  : — 


Birds. 

Great  Titmouse 

Swallow  .... 

Fringilla,  different  species 

Anas,  different  species 

Common  Hen 

Falco,  different  species 

Pigeon  ..... 

Raven  .... 

Vulture  .... 

Common  Cock 

White  Game  .... 
Gull  

Mammalia. 


DegTces. 
11P25 
111-25 

111-25  to  107 
111      to  106 
109-94  to  102-99 
109-74  to  104-5 
109-58  to  106-7 
109  23  to  105-99 
107.49 

103-78  to  102-99 

102 

100 

Degrees. 


Bat  ( Vespertilio  pipistrellus)  . 

.    106  to  105 

Squirrel  .... 

.  105 

Sheep  ..... 

.    104  to  100-4 

Ox  

.    104  to  99 

.    104  to  99-46 

Ape  ..... 

.  103-86 

Cat  

.    103-6  to  98-6 

Bat  ( Vespertilio  noctula) 

.  102 

Dog  

.    101-3  to  99-3 

Guinea  Pig 

.    100-4  to  96-37 

Hare  ..... 

.  100 

Elephant  .... 

.  99-25 

Horse  ..... 

.    98-24  to  97 

There  is  now  no  question  that  the  cause  of  animal  heat  is  the 
chetnical  changes  which  are  going  on  in  the  nutrient  fluid  of  the 
body.  During  the  act  of  respiration  a  large  quantity  of  oxygen  gas 
is  taken  into  the  lungs,  which  is  absorbed  by  the  blood.  In  this  fluid 
it  meets  the  various  compounds  of  carbon  which  have  been  taken  in 
with  the  food ;  and  the  consequence  is  a  union  of  the  oxygen  with 
the  carbon,  and  the  formation  of  carbonic  acid  gas,  which  gas  is 
given  out  when  the  blood  again  reaches  the  lungs  during  expiration. 
[Food  ;  Respiration.]  When  carbon  and  oxygen  unite  out  of  the 
body,  heat  is  the  result,  and  the  same  thing  occurs  when  they  unite 
in  the  body ;  and  it  is  through  the  medium  of  this  change  that  the 
bodies  of  animals  are  raised  to  a  given  temperature  by  the  circulation 
of  the  blood  through  the  system.  It  has  been  calculated  that  there 
is  more  oxygen  absorbed  than  is  given  out  of  the  system  in  the  form 
of  carbonic  acid  gas  :  it  is  probable  that  this  enters  into  combination 
with  hydrogen,  forming  water  and  other  compounds  of  hydrogen, 
nitrogen,  and  carbon,  and  thus  contributes  to  the  raising  of  the 
animal  heat. 

This  theory  of  animal  heat  explains  many  well-known  phenomena ; 
as  for  instance,  the  slight  independent  warmth  of  the  foetus,  and  of 
those  young  animals  which  are  born  in  an  imperfectly  developed 
condition.  The  low  temperature  of  persons  with  morbus  caeruleus, 
where  the  blood  is  only  imperfectly  oxygenated,  and  the  cold  expe- 
rienced by  aged  and  debilitated  persons  in  whom  a  small  quantity  of 
blood  circulates  slowly ;  as  also  the  increased  temperature  observed  in 
persons  labouring  under  attacks  of  inflammatory  disease  where  the 
blood  circulates  rapidly,  are  also  confirmatory  facts.  The  phenomena 
also  exhibited  by  the  hybernation  of  animals  are  explained  by  this 
theory.  During  the  period  of  hybernation,  when  the  blood  is  circu- 
lating only  slowly  and  respiration  is  almost  suspended,  and  the 
oxygenation  of  the  blood  is  feebly  performed,  the  temperature  of  the 
animal  i3  low.  The  observations  of  Pallas  and  others  show  that 
hybernation  is  prevented  by  a  temperature  of  from  50°  to  80°,  whiLt 
it  is  induced  in  those  animals  which  exhibit  it  even  in  summer  by  the 
application  of  artificial  cold. 


CI 


HEAT,  VEGETABLE. 


HEBRADENDRON. 


C2 


The  production  of  heat  is  also  dependent  on  the  mass  of  the 
globules  of  the  blood  and  the  rapidity  with  which  they  circulate. 
When  there  are  few  blood-globules  the  necessity  for  the  absorption 
of  oxygen  is  diminished  in  the  same  ratio,  and  the  circulation  becomes 
slower,  and  the  consequence  is  that  there  is  less  heat  developed.  On 
the  other  hand,  blood  containing  an  excess  of  globules,  but  which  is 
circulated  less  slowly,  developes  less  heat  than  blood  which  contains 
a  smaller  proportion  of  globules  but  which  is  more  rapidly  circulated, 
for  more  oxygen  may  be  consumed  in  the  latter  than  in  the  former 
case. 

"  The  metamorphosis  of  the  blood  and  the  general  change  of 
matter  lead  to  still  another  secondary  source  of  heat.  It  has  been 
shown  by  Pouillet  that  all  solid  bodies,  organic  and  inorganic, 
undergo  an  elevation  of  temperature  when  moistened  with  different 
fluids.  In  organic  substances  it  may  amount  to  from  11°  to  18°. 
Since  the  act  of  metamorphosis  is  always  effected  through  humid 
membranes,  this  source  of  heat  must  be  regarded  as  of  great 
importance,  even  if  it  be  not  actually  identical  with  the  catalytic 
metamorphosis  of  the  cells  themselves."  (Simon.) 

_  (Carpenter,  Principles  of  General  and  Comparative  Physiology  ; 
Simon,  Medical  Chemistry,  translated  by  Day.) 

HEAT,  VEGETABLE.  That  plants  possess  a  temperature  higher 
in  winter  than  that  of  the  air  which  surrounds  them  is  known  by  the 
obvious  fact  that  snow  melts  at  the  foot  of  a  tree  sooner  than  at  a 
distance  from  it ;  that  the  temperature  is  lower  in  summer  is  equally 
well  proved  by  the  coldness  of  the  fluid  which  is  discharged  from 
many  vines  and  vine-like  plants  when  cut  across.  These  phenomena 
have  been  examined  with  care  by  several  observers :  John  Hunter 
found  that  a  thermometer  whose  bulb  was  plunged  11  inches  deep  in 
the  trunk  of  a  walnut-tree  generally  indicated  in  the  autumn  a  higher 
temperature  than  that  of  the  external  air  by  2  or  3  degrees ;  Schopf 
at  New  York,  and  Bierkauder  in  Sweden,  Pictet,  and  Maurice,  and 
various  other  observers,  have  obtained  similar  results;  they  have 
found  even  tubers  and  bulbs  with  a  temperature  higher  in  winter 
than  that  of  the  external  air  by  6  or  7  degrees  Rdaum.,  while  on  the 
other  hand  from  tho  spring  to  the  autumn  it  is  lower. 

The  former  fact  accounts  in  some  measure  for  the  power  possessed 
by  some  plants  of  resisting  cold  in  winter,  and  for  the  protection 
given  to  the  upper  parts  of  trees  by  heapiug  straw  up  against  their 
trunks  in  winter.  During  every  season  of  the  year  trees  are  absorbing 
water  from  the  earth  ;  water  when  absorbed  parts  with  its  heat  very 
slowly  through  the  carbonated  matter  of  a  trunk;  in  winter  the 
temperature  of  the  earth,  which  determines  that  of  the  water  it 
contains,  is  uniformly  higher  than  that  of  the  atmosphere,  and 
consequently  the  temperature  of  the  interior  of  a  tree  is  also 
higher,  in  proportion  to  the  difference  between  the  heat  of  the  soil 
and  that  of  the  air.  In  the  spring  and  summer,  on  the  contrary, 
the  earth  is  cooler  than  the  air,  and  the  temperature  of  trees  is  cooler 
also. 

These  considerations  throw  some  light  upon  the  effects  of  frost 
upon  trees.  A  young  tree  is,  coeteris  paribus,  affected  more  than  an 
old  one  of  the  same  species  ;  either  because  its  roots  derive  their  food 
from  a  smaller  distance  under  the  soil,  or  because  the  heat  obtained 
from  the  soil  is  sooner  parted  with  on  account  of  the  thinness  of  .the 
bark  aud  the  smallness  of  the  whole  mass.  Unhealthy  trees,  which 
also  suffer  in  like  manner,  may  be  supposed  to  do  so  in  consequence 
of  the  weakness  of  their  power  of  pumping  warmer  fluid  up  from  the 
soil  in  winter. 

Independently  of  this  source  of  heat  in  vegetables,  there  is  another 
that  deserves  attention.  Whenever  oxygen  combines  with  carbon  to 
form  carbonic  acid,  an  extrication  of  heat  takes  place,  however  minute 
the  amount ;  such  a  combination  occurs  much  more  extensively 
during  the  germination  of  seeds  and  the  impregnation  of  flowers  than 
at  any  other  time.  At  the  first  of  these  periods  extrication  of  heat 
takes  place  to  a  considerable  amount,  as  is  remarked  in  the  germina- 
tion of  barley  heaped  in  rooms,  previously  to  being  manufactured 
into  malt :  in  the  latter  it  also  occurs,  but  in  consequence  of  flowers 
not  being  confined  in  close  cases,  the  heat  is  lost  as  soon  as  it  is  dis- 
engaged, and  never  accumulates,  except  in  a  few  special  instances. 
Saussure  found  the  temperature  of  the  male  flowers  of  the  common 
gourd,  at  between  7  and  8  o'clock  in  the  morning,  half  a  centi- 
grade degree  higher  than  that  of  the  air;  and  those  of  the  tuberose 
9-10ths  of  a  similar  degree.  It  is  however  only  when  large  quantities 
of  flowers  expand  within  close  cases  that  this  phenomenon  is  particu- 
larly remarkable.  Accordingly,  in  the  spathe  of  araceous  plants  it 
has  been  remarked  at  its  greatest  intensity.  Lamarck,  Senebier,  and 
De  Candolle,  found  the  flowers  of  Arum  maculatum,  between  3 
and  7  o'clock  in  the  afternoon,  as  much  as  7  degrees  Re"aum.  warmer 
than  the  external  air.  Schultz  found  a  difference  of  4  to  5  degrees 
between  the  heat  of  the  spathe  of  CaZadium  pinnatifidum  and  the 
surrounding  air  from  6  to  7  o'clock,  p.m.  Hubert  and  Bory  de  St. -Vin- 
cent assert  that  at  sunrise  the  spathe  of  Arum  cordifolium  acquires 
in  the  Isle  of  France  an  elevation  of  30  degrees  Rdaum.  above  the 
atmosphere.  Finally,  Messrs.  Vrolik  and  Vriese  at  Amsterdam,  and 
Adolphe  Brongniart  at  Paris,  have  confirmed  the  fact  by  new  observa- 
tions in  the  hothouses  of  those  cities. 

I  The  following  tables  of  experiments  on  this  subject  by  Dutrochet 
are  given  by  Professor  Balfour  in  his  '  Classbook  of  Botf.ny ' : — 


Table  I. 

Observations  made  on  the  diurnal  variations  of  heat  in  the  stems  of 
Euphorbia  Lathyris. 


Hour  of  Day* 

Deviation  of 
Thermo-electric 
Needle. 

1    I  '•]<•  1     II1  .1  1.  Ul 

l'l.Ult  ttboVO  tlic 
A  t  mnnnli  nrn 

Temperature  of 
the  Atmosphere. 

Sth  June,  6  a.m. 

li 

0-160°  Fahr. 

62-24°  Fahr. 

7  a.m. 

1J 

0-198°  Fahr. 

62-24°  Fahr. 

8  a.m. 

2 

0-324°  Fahr. 

62-24°  Fahr. 

9  a.m. 

3 

0-324°  Fahr. 

62-42°  Fahr. 

10  a.m. 

4 

0-450°  Fahr. 

62-60°  Fahr. 

11  a.m. 

4 

0-500°  Fahr. 

62-96°  Fahr. 

12  noon. 

Si 

0-558°  Fahr. 

6314°  Fahr. 

1  p.m. 

m 

0-610°  Fahr. 

63-50°  Fahr. 

2  p.m. 

4$ 

0-500°  Fahr. 

63-86°  Fahr. 

4  p.m. 

3 

0-216°  Fahr. 

63-68°  Fahr. 

6  p.m. 

1 

0-108°  Fahr. 

63-80°  Fahr. 

8  p.m. 

4 

0-054°  Fahr. 

62-96°  Fahr. 

9  p.m. 

i 

0-027°  Fahr. 

62-60°  Fahr. 

The  next  table  gives  some  results  of  experiments  on  different 
species  of  plant*. 

Table  II. 


Hour  of 
Maximum 
of  Vital 
Heat. 

Deviation 

Maximum 

Tempera- 

Names of  Plants. 

of  the 

of  Vital 

ture  of  the 

Needle 

Heat. 

Atmosphere 

Rosa  eanina  .... 

10  a.m. 

»i 

0-380°  Fr. 

71-60°  Fr. 

Allium  Porrum  .... 

11  a.m. 

2 

0-216°  Fr. 

74-84°  Fr. 

Borngo  officinalis    .    .  . 

12  noon. 

0-160°  Fr. 

66-20°  Fr. 

Euphorbia  Lathyris  . 

1  p.m. 

B$ 

0-610°  Fr. 

63-50°  Fr. 

Papaver  somniferum  . 

1  p.m. 

H 

0-380°  Fr. 

08-72'  Fr. 

Cactus  flagelliformis    .  . 

1  p.m. 

2 

0-210'  Fr. 

6710°  Fr. 

Helianthus  annuus 

1  p.m. 

li 

0-396°  Fr. 

50-84°  Fr. 

Impaticus  bahamiua  .  . 

1  p.m. 

0-198°  Fr. 

60-80°  Fr. 

Ailanthus  glandulosa  . 

1  p.m. 

H 

0-290°  Fr. 

71-60°  Fr. 

Campanula  medium  . 

2  p.m. 

5 

0-558°  Fr. 

61-16°  Fr. 

Sambucus  nigra 

2  p.m. 

9k 

0-380°  Fr. 

66  74°  Fr. 

Lilium  candidum  .    .  . 

2  p.m. 

*i 

0-504°  Fr. 

6310°  ft. 

Asparagus  officinalis  .  . 

3  p.m. 

4 

0.450°  Fr. 

53-6°  Fr. 

Lactuca  saliva  .... 

3  p.m. 

n 

0.160°  Fr. 

71-21°  Fr. 

The  hour  of  maximum  varied  from  10  a.m.  to  3  p.m.,  and  the 
temperature  varied  from  about  one-tenth  to  rather  more  than  half  a 
degree  Fahrenheit.  In  the  case  of  Fungi  the  following  results  were 
obtained  : — 

Table  III. 


Names  of  Plants. 

Deviation  of 
the  Needle. 

Heat  of  Fungus 
above  the  Air. 

Temperature  of 
the  Atmosphere. 

Agaricus  cbumeus  .    .  . 
Agaricus  colubrinus 
Agaricus  annularius  . 
Boletus  aureus  .... 
Lycoperdon  hirtum  , 

H 
ii 
ii 
H 
H 

0-36°  Fahr. 
0-18°  Fahr. 
0-18°  Fahr. 
0-81°  Fahr. 
0-47°  Fahr. 

68-90°  Fahr. 
68-36°  Fahr. 
63-50°  Fahr. 
66-74°  Fahr. 
70-06°  Fahr. 

HEATH.    [Calltjna;  Ericaceae.] 
HEATHER.  [Erica.] 

HEBRADENDRON,  a  genus  of  Plants  belonging  to  the  natural 
order  Clusiaceae.  It  was  established  by  Professor  Graham  of  Edin- 
burgh, for  the  Gamboge-Tree  of  Ceylon.  The  gamboge  of  commerce 
is  known  by  the  names  of  Ceylon  and  Siam  gamboge. 

The  gamboge  of  Siam  is  in  cylinders,  either  solid  or  hollow,  usually 
called  pipes  :  it  is  supposed  to  have  this  form  from  being  so  rolled,  or 
from  being  poured  into  the  hollow  of  bamboos,  according  to  Lieu- 
tenant White,  in  his  '  Visit  to  Cochin  China.'  It  is  usually  of  the 
best  quality,  but  Mr.  Pereira  has  shown  that  some  very  impure  is 
occasionally  in  the  form  of  pipes.  As  this  pipe-gamboge  is  usually 
exported  from  Singapore,  it  has  been  doubted  whether  it  was  actually 
the  produce  of  Siam ;  but  we  have  specimens  from  Mr.  G.  Swinton, 
which  were  sent  to  him  direct  from  Siam  when  he  was  chief  secretary 
of  the  Indian  government,  as  the  produce  of  that  country,  and  which 
are  identical  with  the  best  pipe-gamboge  of  commerce.  The  only 
information  respecting  its  preparation  which  we  possess  is  that  given 
to  Kcenig  by  a  Catholic  priest,  who  officiated  as  such  to  the  Catholics 
of  Cochin  China,  and  who  stated  that  the  inspissated  juice  obtained 
from  breaking  the  leaves  and  young  shrubs,  as  well  as  the  fragrant 
lignum  aloe3,  is  given  as  a  tribute  to  the  king  of  Siam  by  the  Christians 
residing  there.  The  tree  must  therefore  be  common,  and  probably 
near  inhabited  places,  and  therefore  very  likely  to  be  Oxycarpus 
Cochinchinensis  of  Loureiro  (now  referred  to  the  genus  Garcima),  who 
names  it  from  its  acid  fruit,  and  describes  it  as  cultivated  in  Cochin 
China.  We  have  specimens  of  a  plant  something  similar  to  this  in  the 
form  of  its  leaves  from  Mr.  Malcolmson,  collected  by  him  in  Rangoon, 
which  he  thought  might  be  the  gamboge  plant,  as  it  contained  a  yellow 
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purgativo  juico  in  tho  rind  of  its  fruit.  Dr.  Graham  thinks  that 
the  Siam  plant  may  bo  a  nearly  allied  species  of  the  same  genus  as 
the  Ceylon  plant. 

The  Ceylon  gamboge  is  usually  considered  inferior ;  that  which 
forms  an  article  of  commerce  no  doubt  is  so ;  and  we  have  been 
informed  by  one  of  tho  principal  merchants  of  Ceylon  that  finding 
the  gamboge  there  very  cheap,  ho  had  been  induced  to  purchase  and 
Bend  it  to  England,  but  had  not  been  able  to  sell  it  from  its  inferior 
quality.  -  No  doubt  however  some  of  very  excollent  quality  is  pro- 
duced in  Ceylon  by  the  tree  which  has  been  called  Hebradendron 
cambogioides,  and  Mrs.  Colonel  Walker  describes  it  as  "  brilliant  and 
excellent,"  and  "  as  good  for  water-colour  drawings  as  any  she  ever 
used."  Dr.  Graham  ascribes  its  inferiority  to  want  of  care  in  pre- 
paring the  article  for  market ;  though  it  is  yet  doubtful  whether  the 
Ceylon  gamboge  of  commerce  is  all  yielded  by  this  tree  ;  but  Mrs. 
Walker  on  one  occasion,  in  passing  through  a  forest  of  these  trees, 
saw  all  of  them  with  the  bark  cut  off  in  various  places.  Dr.  Christi- 
son  has  shown  that  there  is  all  but  an  identity  of  composition  with 
that  of  Siam  ;  and  its  medicinal  effects  are  precisely  the  same,  as 
proved  in  Ceylon  by  Dr.  Pitcairn,  and  by  Drs.  Graham  and  Christison 
in  Edinburgh. 

This  plant,  though  new  named,  is  far  from  being  new.  Dr.  Graham 
considers  it  to  be  identical  with  the  Carcapuli  of  Herman,  the  Cam- 
bogia  gutta  of  Linnaeus,  the  Oarcinia  Morella  of  late  authors,  and  the 
Stalagmitis  cambogioides  of  Moon's  '  Catalogue  of  Ceylon  Plants.'  The 
last  name  might  have  been  retained,  as  it  was  originally  intended  for 
it,  had  it  not  been  discovered  by  Mr.  Brown  that  the  specimens  in  the 
'  Banksian  Herbarium '  collected  by  Koenig,  and  from  which  Murray's 
character  of  the  genus  and  species  was  established,  consist  not  of  one, 
but  of  two  distinct  plants,  the  flowers  of  Xanthochymus  ovalifolius 
being  stuck  by  sealing-wax  upon  a  branch  of  what  appears  to  be  this 
Ceylon  plant.  The  genera  Stalagmitis  and  Xanthochymus  are  there- 
fore one  genus,  as  was  previously  inferred  by  Cambessedes,  who  has 
retained  for  it  the  former,  as  the  prior  name. 

The  genus  Hebradendron  has  dioecious  flowers,  the  male  having  the 
calyx  membranaceous,  4-sepalled,  persistent ;  corolla  4-petalled ;  sta- 
mens monadelphous  ;  column  4-sided ;  anthers  terminal,  opening  by 
the  circumcision  of  a  flat  and  umbilicate  terminal  lid.  The  inflores- 
cence of  the  female  tree  is  similar  to  that  of  the  male,  the  flower  white 
and  a  little  larger,  with  a  germen  precisely  in  miniature  of  the  fruit, 
and  surrounded  (like  it)  with  several  (ten  1 )  abortive  stamens.  The 
berry  is  many  (4-)  celled  ;  cells  1 -seeded,  surrounded  at  the  base  with 
some  free  abortive  stamens,  crowned  by  a  lobed  and  muricated  sessile 
Btigma ;  cotyledons  fleshy,  united ;  radicle  central,  filiform ;  trees 
with  entire  leaves. 


1,  a  flowering  brancn  of  Hehradendron  cambogioides ;  2,  a  flower  seen  from 
oelow ;  S,  a  flower  seen  laterally ;  4,  anther  with  its  umbilicate  lid. 


Tho  species  called  //.  cambogioides  forms  a  moderate-sized  tree,  with 
tho  leaves  obovato,  elliptical,  abruptly  sub-acuminate ;  the  mala 
flowers  clustered  in  tho  axils  of  the  petioles  on  short  single-flowered 
peduncles ;  sepals  yellow  on  tho  inside,  yellowish- white  externally ; 
petals  yellowish-vvhito,  red  on  the  inside  near  the  base;  berry  about 
the  size  of  a  cherry,  round,  with  a  firm  reddish-brown  external  coat 
and  sweet  pulp;  ripe  in  July.  It  is  called  in  Ceylon  Kana  (eatable) 
Goraka.  G.  camhogia  is  called  simply  Goraka.  Tho  gamboge  is  used 
by  tho  natives  both  as  a  pigment  and  medicinally.  Mrs.  Walker 
describes  it  as  being  collected  by  cutting  pieces  of  the  bark  about  tho 
sizo  of  tho  palm  of  tho  hand  early  in  tho  morning.  The  gamboge 
oozes  out  in  a  semi-liquid  state,  but  hardens  on  exposure  to  the  air, 
and  is  scraped  off  by  the  collectors  next  morning. 

This  tree  is  found  in  various  parts  of  Ceylon,  but  not  very  abund- 
antly near  Colombo.  In  a  tour  through  different  parts  of  the  island, 
Mrs.  Walker  writes  :  "  We  found  the  Ceylon  Gamboge-Tree  several 
times  in  forests  distant  from  the  habitation  of  man,  which  proves  the 
tree  to  be  indigenous."  Colonel  Walker  writes  to  Dr.  Wight,  that 
"it  is  found  in  great  abundance  along  the  western  and  eastern  coast 
in  the  neighbourhood  of  Battocola  ;  but  it  also  grows  inland,  where 
it  could  not  have  been  planted  by  the  Dutch.  Its  favourite  abode 
seems  to  be  low  sandy  ground,  as  about  Kanderaane,  Negombo,  and 
towards  Chilaw  ;  also,  100  miles  inland,  at  so  high  an  elevation  as 
2000  feet  abovo  the  sea."  Garcinia  elliptica,  a  native  of  Silhet,  and 
G.  pictoria  of  the  Wynaad  district,  are  thought  to  be  other  species  of 
this  genus. 

Besides  the  above  species  there  is  probably  another  belonging  to  the 
same  genus  or  to  the  same  group  of  a  larger  genus,  which  appears  to 
yield  a  very  good  kind  of  gamboge.  It  is  the  Garcinia  pictoria  of 
Roxburgh,  and 

H.  pictorium  of  Lindley  and  other  botanists.  It  is  a  tall  tree, 
about  00  feet  high,  of  a  conical  shape,  and  very  full  of  branches.  The 
bark  is  pretty  thick,  scabrous  and  ramous  on  the  outside,  of  a  dark 
ferruginous  colour,  intermixed  with  many  yellow  specks,  and  through 
its  substance,  particularly  on  the  inside,  considerable  masses  of  gam- 
boge are  found.  The  young  shoots  are  somewhat  angular,  smooth 
polished,  of  a  deep  green  colour.  The  leaves  are  opposite,  short- 
petioled,  oblong,  ventricose,  rather  acute,  entire,  smooth  on  both  sides, 
and  of  a  firm  texture,  from  3  to  4  inches  long,  by  1^  or  2  inches 
broad.  The  ealyx  consists  of  two  unequal  pairs  of  concave  obtuse 
leaflets,  permanent.  Petals  4,  oval,  longer  than  the  calyx.  Anthers 
from  10  to  15,  oblong,  2-lobed,  and  seemingly  fertile.  Ovary  superior, 
round,  4-celled,  with  one  ovule  in  each,  attached  to  the  axis  a  little 
above  its  middle.  The  berry  is  the  size  of  a  large  cherry,  oval, 
smooth,  very  slightly  marked  with  four  lobes,  crowned  with  the 
sessile  4 -lobed  verrucose  permanent  stigma.  Roxburgh  says  he 
received  frequent  samples  of  the  gamboge  of  this  tree  from  a  corre- 
spondent at  Tellicherry,  and  uniformly  found  it,  even  in  its  crude 
unrefined  state,  superior  in  colour  while  recent,  but  not  so  permanent 
as  that  from  China.  The  tree  grows  on  the  highest  parts  of  Wynaad 
in  India. 

(Lindley,  Flora  Medica  ;  Royle,  Materia  Medica.) 
HEDENBERGITE.  [Augite.] 

HEDERA,  a  genus  of  Plants  belonging  to  the  natural  order  Aralia- 
cece.  The  calyx  has  an  elevated  or  toothed  edge.  The  petals  5  or  10, 
not  calyptrate  and  cohering;  stamens  5  to  10;  styles  5  to  10,  con- 
verging or  consolidated ;  the  berry  5-  or  10-celled. 

H.  Helix,  Ivy,  is  a  common  plant  all  over  Europe,  clinging  to  trees 
and  walls.  It  has  a  stem  climbing  with  root-like  fibres  ;  leaves  coria- 
ceous, smooth,  shining,  5-angled,  or  5-lobed,  the  upper  or  old  ones 
ovate  and  acute ;  umbels  simple  and  downy ;  leaves  austere  and 
bitter;  berries  bitter,  aperient,  and  emetic.  It  is  mentioned  as  a 
sudorific,  and  was  once  reputed  to  prevent  drunkenness  and  to  dissi- 
pate the  effects  of  wine.  The  berries  are  black  at  maturity.  The 
flowers  are  yellowish,  and  appear  late  in  the  season,  and,  in  conse- 
quence, are  much  resorted  to  by  bees  and  flies  when  little  other  food 
is  to  be  had. 

It  is  found  commonly  wild  in  England,  and  is  dispersed  through 
many  distant  parts  of  the  Old  World,  lying  between  the  Canaries  and 
Europe  on  the  west,  and  the  northern  parts  of  China  on  the  east.  In 
the  Canaries  it  acquires  its  largest  size,  being  what  is  called  in  English 
gardens  the  Irish  or  Giant  Ivy,  which  grows  so  much  faster  than  the 
European  form.  In  the  north  of  India,  and  indeed  occasionally  in 
Italy,  the  berries,  instead  of  being  black  as  with  us,  are  bright  yellowy 
and  it  is  supposed  that  this  is  more  particularly  the  Hedera  of  the 
Roman  poets.  The  leaves  vary  much  in  form,  and  there  is  a  kind 
which  never  runs  or  creeps  upon  other  plants,  but  merely  forms  a 
compact  bush. 

H.  umbellifcra  is  a  native  of  Amboyna.  It  has  a  shrubby  unarmed 
stem  ;  leaves  on  long  stalks,  lanceolate  acuminate,  distantly  serrated  ; 
peduncles  16,  trifid  and  umbellate;  partial  umbels  capitate,  roundish. 
It  yields  a  blackish  or  dull-brown  resin  with  a  very  powerful  aromatic 
camphorated  smell.  It  is  called  '  Sarura  '  in  Amboyna.  There  are 
50  species  of  Ivy  enumerated,  all  of  which  are  of  easy  culture. 

HEDGE-HOG.  [Erinaceus.] 

HEDGE-MUSTARD.  [Sisymbrium.] 

HEDGE-WARBLER.  [Sylyiadj:.] 

HEDYPHANE.  [Lead.] 


66  HEDYSARUM. 


HEDY'SARUM  (from  JSiaapov,  the  Greek  name  of  the  Coronilla 
tecuridaca),  a  germs  of  Plants  belonging  to  the  natural  order  Legumi- 
nosce.  It  has  a  5-cleft  calyx,  with  the  segments  linear-subulate  and 
nearly  equal ;  the  corolla  with  a  large  vexillum,  and  obliquely  truncate  ; 
keel  much  longer  than  the  wings ;  the  stamens  diadelphous  ;  the 
legume  of  numerous  flat  orbicular  or  lenticular  regular  1 -seeded  joints, 
which  are  connected  together  in  the  middle,  and  therefore  the  sutures 
are  convex  on  both  sides.  The  species  are  herbs  or  under-shrubs, 
with  unequally  pinnate  leaves,  axillary,  with  simple  peduncles,  and 
bearing  racemose  spikes  of  large  purple,  white,  or  cream-coloured 
flowers.  The  old  genus  Hedysarum  has  been  subdivided  into  many 
smaller  genera.  The  Saintfoin,  H.  onobrychis  of  older  writers,  now 
forms  the  genus  Onobrychis,  which  differs  from  Hedysarum,  in  the 
legumes  consisting  of  many  joints,  not  of  one  joint,  as  in  that  genus. 
[Onobrychis.] 

//.  corouarium,  French  Honeysuckle,  has  diffuse  stems,  the  leaves 
with  3-5  pairs  of  elliptic  or  roundish  leaflets,  which  are  pubescent 
beneath  and  on  the  margins ;  the  spikes  or  racemes  of  flowers  are 
ovate,  crowded  ;  the  wings  of  the  flower  twice  the  length  of  the  calyx  ; 
tho  legumes  glabrous,  with  25  orbicular  prickly  joints.  It  is  a  native 
of  Spain  and  Italy.  It  has  deep  red  or  white  flowers.  In  Calabria 
this  plant  grows  wild  in  great  abundance,  and  horses  and  mules  are 
fed  with  it.  It  grows  well  in  our  gardens,  but  probably  would  not 
make  a  good  field  crop. 

H.  fruticosum  has  an  erect  shrubby  stem,  the  leaves  with  5-7  pairs 
of  alternate  elliptic  obtuse  leaflets,  which  are  clothed  with  pubescence 
on  both  surfaces  ;  the  flowers  few,  disposed  in  spikes ;  tho  wings 
hardly  longer  than  the  calyx  ;  the  vexillum  the  length  of  the  keel ; 
the  joints  of  the  legume  wrinkled  ;  the  nerves  slightly  echinate.  It 
is  a  native  of  Siberia  in  sandy  places.  It  has  a  pale  purple  flower, 
and  is  a  very  handsome  plant.  Horses  eat  it  with  avidity,  and  it  may 
be  made  useful  in  fixing  sand,  in  which  is  grows  readily. 

H.  Mackenzii  has  recumbent  stems  ;  the  leaflets  oblong,  clothed  on 
both  surfaces  with  cancsceut  pili ;  the  stipules  sheathing  ;  the  joints 
of  the  legume  transversely  wrinkled  and  pilose.  It  is  a  native  of 
arctic  America  and  about  the  Saskatchewan,  on  the  Eagle  and  Red- 
Deer  Hills.  Tho  flowers  are  large  and  of  a  red  colour.  This  was 
described  as  a  liquorice  plant  by  Sir  A.  Mackenzie,  and  named  after 
him.    The  whole  plant  has  a  sweet  taste. 

H.  lineare  is  used  in  Cochin  China  as  a  stomachic,  and  //.  alpinum 
is  used  in  Siberia  for  the  same  purpose.  The  H.  sennoides  of  Willde- 
uow,  now  Orviocarpum  sennoides,  has  a  root  which  is  used  in  India  as 
a  tonic  and  stimulant.  The  //.  Alliagi  of  Linnxus  is  the  Alhagi 
Maurorum  of  recent  writers.  It  is  a  spiny  shrub,  and  from  its  branches 
exudes  a  sweet  substance  like  manna.  H.  tuberosum  of  Roxburgh, 
Putraria  tuberosa  of  De  Candolle,  grows  in  the  Circar  Mountains. 
The  roots  are  used  by  the  natives  as  poultices  for  swellings  of  the 
joints. 

All  the  species  of  the  genus  Hedysarum  may  be  cultivated.  They 
thrive  in  a  light  rich  soil ;  the  perennial  sorts  may  be  increased  by 
dividing  the  roots ;  and  the  seeds  of  the  annual  species  should  be 
sown  in  an  open  border. 

(Lindley,  Flora  Medica ;  Don,  Dichlamydeous  Plants;  Burnett, 
Outlines  of  Botany.) 

HEIMIA,  a  genus  of  Plants  belonging  to  the  natural  order  Lyth- 
racea:.  It  has  a  hemispherical  campanulate  calyx,  bracteolated  at 
the  base,  with  six  erect  lobes  and  as  many  alternating  horn-shaped 
patent  angles ;  petals  6,  alternate  with  the  erect  lobes;  stamens  12, 
somewhat  equal ;  ovary  sessile,  nearly  globose,  4-celled ;  capsule 
included  within  the  calyx ;  seeds  numerous,  minute,  and  wingless. 
Glabrous  herbaceous  plants.  Peduncles  1 -flowered,  shorter  than  the 
calyx. 

H.  salicifolia  is  found  in  New  Spain  on  the  volcano  of  Jorullo.  It 
has  ternate  or  opposite  leaves,  the  upper  often  alternate,  on  very  short 
stalks,  lanceolate,  acute,  narrowed  to  the  base.  The  petals  are  obovate. 
It  is  a  powerful  sudorific  and  diuretic.  The  Mexicans  consider  it  a 
valuable  medicine,  and  call  it  Hanchinol. 

HEISTERIA.  [Partridge-Wood.] 

HE'LAMYS,  a  genus  of  Rodents  nearly  allied  to  the  Jerboas. 

[MuRIDiE.] 

HELARCTOS.  [Bear.] 

HELIA'NTHEMUM,  a  genus  of  Plants  named  from  r/Kios,  the  sun, 
and  &v6os,  a  flower,  because  the  flowers  open  with  the  rising  of  the 
sun,  and  fall  with  the  setting  of  the  sun  in  the  evening.  This  genus 
belongs  to  the  natural  order  Cistinece,  or  Cistacece,  and  the  species 
were  at  one  time  included  under  the  genus  Cisttts,  but  they  differ 
materially  in  their  characters.  There  are  about  1 50  species  enume- 
rated, which  are  distributed  in  various  parts  of  the  world.  They  are 
chiefly  found  in  the  south  of  Europe,  the  north  of  Africa,  and  a  few 
species  in  America.  The  calyx  consists  of  5  sepals,  the  2  exterior 
ones  smaller  or  wanting,  5  deciduous  petals,  numerous  stamens,  and 
3-valved  capsules.  The  flowers  are  yellow,  red,  or  white,  and  are 
very  elegant ;  none  of  the  species  possess  any  available  property  in 
the  arts  or  medicine,  but  they  are  extensively  cultivated  on  account  of 
their  very  beautiful  and  ornamental  appearance. 

H.  gut  latum  is  an  erect  herbaceous  plant  with  oblong  lanceolate  or 
linear  leaves,  the  racemes  without  bracts,  and  the  stigma  subsessile. 
The  flowers  are  yellow,  with  a  deep  red  spot  at  the  base  of  each 
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petal.  It  is  a  native  of  France,  Italy,  Spain,  Portugal,  and  Turkey, 
and  is  found  in  Anglesey  and  Jersey  in  Great  Britain,  but  is  a  very 
rare  plant. 

H.  canum,  the  Hoary  Sun-Rose,  is  distinguished  by  its  shrubby 
appearance,  without  stipules,  and  having  terminal  bracteated  racemes. 
The  flowers  are  yellow  and  small.  It  is  a  native  of  the  south  of 
France  and  Germany,  and  is  rarely  found  in  Great  Britain. 

H.  vulgare,  the  Common  Rock-Rose,  is  a  procumbent  shrub,  with 
stipules,  bracteated  racemes,  the  style  larger  than  the  ovarium,  and 
bent  at  the  base.  The  flowers  are  yellow,  and  bloom  from  May  to 
September.  It  is  a  native  of  Europe,  and  is  found  in  Great  Britain 
in  dry  hilly  pastures. 

There  is  a  very  beautiful  variety  with  double  pale  yellow  flowers, 
which  is  much  cultivated  by  florists.  The  stamens,  if  touched  in  the 
sunshine,  spread  Blowly,  and  lie  down  upon  the  petals. 

H.  Brevieri  is  a  British  plant.  It  has  obtuse  obovate  leaves,  without 
stipules ;  racemes  without  bracts. 

H.  polyfolium  is  found  in  Devonshire  and  Somersetshire.  It  is  a 
hoary  plant,  with  stellate  pubescence;  the  leaves  opposite,  ovate- 
oblong,  or  oblong-linear ;  the  sepals  tomentose,  inner  ones  obtuse. 

Almost  all  the  species  of  Jfeliantliemum  are  elegant  plants,  of  hardy 
growth,  and  easily  cultivated.  They  grow  best  in  a  light  sandy  soil, 
and  should  be  protected  during  the  winter  in  a  frame. 

(Don,  Dichlamydeous  Plants ;  Babington,  Manual  of  British 
Botany ;  Loudon,  Encyclopaedia  of  Trees  and  Shrubs.) 

HELIANUS,  a  genus  of  Fishes  belonging  to  the  Scitcnida:,  a  family 
of  Acanthopterygii. 

HELICARION.  [Helicid*.] 

HELI'CID^E,  a  family  of  Uasteropodous  MoUusca  to  which  the 
land  Shell-Snails  are  referred. 

Dr.  J.  E.  Gray,  in  his  paper  on  '  Streptaxis'  ('  Magazine  of  Natural 
History,'  vol.  i.),  observes  that  zoologists  have  divided  land-shells  into 
several  genera ;  but  that  the  late  Baron  Ferussac  united  most  of  them 
into  a  single  genus,  as  he  wished  to  establish  as  a  rule  that  all  the 
genera  of  Mollusca  should  be  alone  characterised  by  some  peculiarity 
in  the  animal.  "  The  increased  knowledge,"  continues  Dr.  Gray,  "  of 
the  animal  has  shown  that  some  of  the  species  which  he  (Ferussac) 
referred  to  the  genus  Helix  have  very  different  animals  from  the 
typical  kinds  ;  and  it  is  probable  that  eventually  several  of  the  genera 
established  before  his  time  (which  he  attempted  to  set  aside)  will  be 
found  to  be  true  genera,  according  to  his  own  theory.  The  knowledge 
of  the  animal,  and  the  history  of  several  species  which  were  unknown 
at  the  time  he  wrote  his  system,  have  shown  that  several  of  the  cha- 
racters which  he  considered  as  of  generic  importance  are  common  to 
other  species  belonging  to  quite  different  groups.  Thus  we  now  know 
that  some  Helices  (Carocolla  inversicolor,  Balea  Chemnitzii,  and  some 
others)  are  viviparous,  as  well  as  the  Partulai ;  that  the  degree  of 
development  in  the  lower  pair  of  tentacles  is  variable  in  the  different 
species  of  Pupa  and  Vertigo  ;  and  that  to  separate  the  latter  genus 
from  the  former,  on  account  of  the  partial  obliteration  of  these  organs, 
has  the  effect  of  dividing  very  nearlyallied  species.  I  am  inclined  to  think 
that  these  and  numerous  similar  facts,  which  must  be  well  known  to 
every  practical  conchologist,  show  us  that  we  are  warranted  in  establish- 
ing genera  from  any  peculiarity  in  the  structure  or  form  of  a  series 
of  shells,  as  well  as  on  a  peculiarity  in  the  animal  alone ;  especially 
when  we  consider  how  very  few  of  the  animals  of  the  different  species 
which  we  are  called  upon  to  arrange  are  or  ever  can  be  known  ;  and 
also,  as  we  constantly  find  by  experience,  that  every  peculiarity  in  the 
form  or  structure  of  the  shell  is  the  indication  of  some  peculiarity 
in  the  habit  or  organic  structure  of  the  animal  which  formed  it, 
and  warrants  its  separation  from  the  rest  of  the  species  of  the 
family." 

The  organisation  of  this  group  of  animals  may  be  illustrated  by  the 
structure  of  the  large  Roman  Snail  (Helix  Pomatia),  of  which  there 
are  several  preparations  in  the  museum  of  the  Royal  College  of 
Surgeons  in  London. 

Nutrient  Organs. — In  the  Physiological  Series— Gallery,  No.  301, 
is  a  preparation  of  the  Helix  Pomatia,  Linn.,  showing  the  form  of  the 
mouth  and  the  part  which  performs  the  office  of  teeth.  This  is  a 
dentated  horny  substance,  of  a  dark  colour  and  arched  form,  situated 
transversely  above  the  aperture  of  the  mouth,  and  forming,  as  it  were, 
the  margin  of  the  upper  lip  ;  the  lower  lip  is  divided  by  a  vertical 
fissure.  No.  302  of  the  same  series  shows  in  the  head  of  another 
Shell-Snail  the  same  structure  of  mouth.  No.  767  shows  the  soft  parts 
of  Helix  Pomatia,  and  the  alimentary  canal  has  been  injected  with 
size  and  vermilion ;  so  that  the  salivary  glands,  from  their  white 
colour,  may  be  distinctly  perceived  upon  the  parietes  of  the  stomach. 
These  glands  are  of  a  flattened,  elongated,  and  irregular  form,  and  of 
a  conglomerate  structure ;  they  may  be  seen  diminishing  in  breadth 
as  they  extend  upwards  towards  the  pharynx,  where  their  ducts 
terminate.  Here  also  the  semicircular  dentated  horny  jaw,  the 
course  and  termination  of  the  alimentary  canal,  and  the  position  and 
form  of  the  liver,  are  well  displayed.  The  next  preparation  (No.  768), 
which  exhibits  the  mouth,  oesophagus,  and  stomach  of  the  same 
species,  shows  the  junction  of  the  two  salivary  glands  at  their  lower 
extremities,  and  the  termination  of  their  ducts.  The  oesophagus  and 
stomach  being  laid  open,  their  internal  structure  is  seen.  ('  Catalogue' 
■ — Gallery,  vol.  i.) 
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Circulating  System.— In  tho  Shell-Snail  (Helix)  the  heart  IB  situated 
on  tho  right  side  of  tho  posterior  third  of  tho  pulmonary  sue;  and  in 
the  Slug  (Lima.*)  it  is  situated  at  nearly  the  middle  of  the  posterior 
Burface  of  the  pulmonary  sac,  and  protected  above  by  the  rudimentary 
shell,  so  that  this  part  of  the  structure  in  these  ani  mils  is,  as  in  other 
points,  nearly  allied.  The  preparation  in  the  College  Museum,  No. 
882  (Gallery),  is  a  specimen  of  Helix  Pumatia  with  the  shell  removed 
in  order  to  show  tho  heart,  which  is  situated  on  the  loft  side  of  the 
dorsal  aspect  of  the  body,  near  the  posterior  part  of  the  branchial  sac. 
The  pericardium  is  laid  opon,  and  the  heart  being  injected,  the 
auricle,  from  its  thinner  parietes,  is  seen  of  a  red  colour  ;  a  bristle  is 
passed  behind  the  ventricle,  and  the  aorta  may  be  seen  Minifying  over 
the  liver.  No.  883  is  a  specimen  of  Limax  ater,  Linn.  (Slug),  to  show 
the  heart  situated  in  the  middle  of  the  back.  (  Catalogue ' — Gallery, 
vol.  ii.) 

Respiratory  System. — In  the  same  series  tho  soft  parts  of  Helix 
Pomatia  are  prepared  (No.  1081),  to  show  the  pulmonary  sac,  which 
receives  the  air  by  an  anterior  orifice  on  the  right  side  of  the  neck. 
The  sac  is  laid  open  from  that  orifice  to  the  opposite  extremity;  and 
the  roof  of  the  cavity,  upon  which  the  pulmonary  artery  or  continua- 
tion of  the  veins  of  the  body  ramifies,  is  turned  back  to  exhibit  the 
reticulation  of  the  vascular  and  respiratory  surface.  The  parts  are 
injected  with  size  and  vermilion.  No.  1082  is  a  similar  specimen, 
with  the  left  parietes  of  the  pulmonary  sac  removed,  and  the  orifice 
by  which  the  air  ia  admitted  and  expelled  left  entire.  No.  1083  is 
the  portion  of  the  vascular  parietes  of  the  pulmonary  sac  removed 
from  the  preceding  preparation,  and  inverted  to  show  the  ramifications 
of  the  pulmonary  vessels.  These  are  continued  from  the  veins  of  the 
body  without  the  interposition  of  the  propelling  ventricle.  No.  1034 
is  a  similar  preparation.  No.  1085  shows  the  roof  of  the  pulmonary 
sac  of  another  Helix  Pomatia,  with  tho  vessel  injected;  and  in  No. 
1086  there  is,  in  a  similar  specimen,  a  bristle  inserted  into  the 
rectum,  which  terminates  close  to  the  orifice  of  the  pulmonary  sac. 
('  Catalogue' — Gallery,  vol.  ii.) 

Braiu,  Nervous  System,  and  Senses. — In  the  same  series  of  the  same 
collection  is  a  preparation  of  a  Slug  (Limax  rufas,  Linn.) — No.  1304 
—  laid  open  longitudinally  along  the  back  to  show  the  nervous  system. 
Tho  viscera  are  removed.  "  In  this,"  says  Professor  Owen,  "  as  in 
other  Eucephalous  Mollusks,  a  well-developed  ganglion  is  situated 
above  the  oe-sophagus;  it  is  of  a  transverse  shape,  slightly  enlarged  at 
its  extremities,  and  supplies  the  antennae,  or  horns,  and  the  eyes.  The 
oesophageal  nervous  ring  is  completed  by  a  larger  ganglion  below  the 
tube,  from  which  numerous  nerves  radiate  to  supply  the  body.  The 
principal  nerves  are  the  two  inferior  ones,  which  extend  on  either  side 
the  mesial  line  of  the  ventral  surface  straight  to  the  opposite  end  of 
the  body,  giving  off  nerves  to  the  muscular  disc,  or  foot,  from  their 
outer  sides.  A  small  unsymmeti'ical  ganglion  is  formed  on  the  nerve, 
which  supplies  the  heart  and  respiratory  apparatus."  No.  1305  is 
the  same  species  of  slug  laid  open  along  the  ventral  aspect,  and  the 
viscera  removed,  to  show  more  especially  the  subcosopbageal  ganglion 
and  its  nerves.  A  bristle  occupies  the  place  of  the  oesophagus.  No. 
1306  exhibits  the  nervous  system  of  a  Black  Slug  removed  from  the 
body.    ('Catalogue' — Gallery,  vol.  ii.) 

Touch. — In  the  Shell-Snails  the  sense  of  touch  will  be  readily  sup- 
posed, by  any  one  who  has  observed  the  motions  of  a  common  garden- 
snail,  to  reside  especially  in  the  ventral  disc,  or  foot,  and  the  lower 
tentacles.  In  the  museum  of  the  College  we  find,  No.  1391,  a  speci- 
men of  Helix  Pomatia  prepared  to  show  the  different  character  of 
the  surface  of  the  skin  in  the  exposed  and  protected  parts  of  the 
body  :  in  the  latter  it  is  thin  and  smooth  ;  in  the  former,  thick,  vascu- 
lar, and  rugose.  No.  1392  is  a  snail  injected,  slit  down  the  back  and 
eviscerated,  to  show  the  vascularity  of  the  foot.  No.  1393  is  a  snail 
injected,  with  one  pair  of  tentacles,  which  serve  as  special  instruments 
of  touch,  extended.  Here  too  the  pulmonary  cavity  is  laid  open. 
('  Catalogue' — Gallery,  vol.  ii.) 

Sight.  —  In  the  gallery  (Physiological  Series)  of  the  same  rich 
museum  is  a  preparation  of  a  Helix  Pomatia  (No.  1756),  with  the 
posterior  tentacles  or  horns  extended,  showing  the  eye-specks,  or  ocelli, 
situated  at  the  side  of  the  extremity  of  each  horn.  "  In  this  position, 
although  destitute  of  appropriate  muscles,  the  eyes  have  the  advantage 
of  all  the  mobility  with  which  the  tentacle  itself  is  endowed  ;  and  by 
the  admirable  construction  of  the  same  part,  they  are  defended  from 
external  injury  by  being  retracted  and  inverted,  together  with  the 
extremity  on  which  they  are  supported  within  the  cavity  of  the 
tentacle,  as  in  a  Bheath."  (Professor  Owen,  '  Catalogue,' — Gallery, 
vol.  iii.) 

Swammerdam  describes  the  eyes  in  detail ;  but  some  are  of  opinion 
that  the  organs  above  alluded  to  are  not  eyes.  Sir  Everard  Home 
denied  that  they  were  visual  organs ;  and  so  does  M.  Gaspard,  who 
allows  the  snail  no  senses,  save  those  of  taste  and  touch,  the  latter  of 
which  he  admits  it  to  possess  in  an  extreme  degree  of  delicacy.  See 
M.  Gaspard's  *  Memoir  on  the  Physiology  of  Helix  Pomatia.'  (Majen- 
die's  'Journal  de  Physiol.,'  torn.  ii.  p.  295,  et  seq. ;  and  an  abstract  of 
the  paper,  with  notes,  by  T.  Bell,  Esq.,  '  ZooL  Journ.,'  vol.  i.)  See 
also  Mr.  Brayley's  paper  '  On  certain  Organs  of  the  Helicidse,  usually 
regarded  as  their  Eyes,  &c.'    ('  Zool.  Journ.,'  vol.  ii.) 

Generative  Functions. — In  the  common  Shell-Snails  (Helix),  the 
male  and  female  sexual  organs  are  complete  in  one  individual,  but  it 
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requires  a  reciprocal  junction  of  two  individuals  to  produce  a  fruitful 
impregnation.  Tho  situation  of  these  organs  is  at  the  anterior  orifice 
of  the  neck  ;  and  at  the  time  of  congress  a  sharp  horny  or  glims-like 
excitatory  appendage  is  protruded,  apparently  for  the  purpose  of 
stimulus.  Some  assert  that  these  appendages  are  absolutely  nhot 
out  from  the  body  of  one  snail  into  the  body  of  another,  and  engrav- 
ings even  exi><t  where  two  Hnails  are  represented  at  a  distance  from 
each  other  reciprocally  darting  these  Bpicula  amoris,  some  of  whicli  ar« 
seen  actually  in  the  intervening  Bpace,  and  other*  on  the  ground. 
There  is  reason  to  doubt  whether  the  spicuhim  amoris  is  ever  thrown  : 
we  have  had  opportunities  of  examining  the  common  garden  shell- 
snails  frequently  when  engaged  in  the  reproduction  of  the  Species, 
and  have  never  seen  the  hard  excitatory  appendage  thrown  from  the 
body  of  the  snail.  Colonel  Montagu,  it  appears,  is  of  the  same  opinion. 
He  admits  the  existence  of  the  spicula  in  the  animal  of  Helix  atperid, 
as  well  as  H.  nemoralis  (or  at  least  some  of  them) ;  but  "  that  they 
are  missile  darts,"  he  continues,  "  we  have  much  reason  to  doubt, 
though  it  is  natural  to  suppose  the  animals  are  furnished  with  them 
for  the  purpose  of  stimulating  each  other  to  love,  because  it  in  only 
at  that  season  they  are  found  to  possess  them.  If  such  are  ever  dis- 
charged at  each  other,  we  have  been  extremely  unfortunate  in  our 
observations,  for  in  no  one  instance  could  we  ever  find  the  dart  pene- 
trated, though  at  the  time  the  animals  are  close  the  point  may  irritate  ; 
but  it  is  neither  sufficiently  strong  nor  sharp-pointed  to  penetrate  the 
tough  skin  with  which  these  animals  are  furnished ;  and  indeed  the 
extremely  viscid  secretion  with  which  they  are  so  copiously  provided 
adheres  so  strongly  to  the  spiculi  (spicula),  when  wholly  projected 
from  the  body,  that  they  are  for  a  time  held  by  it.  Perhaps  we  may 
be  told  hereafter  that  this  tough  excretory  fluid  is  used  as  a  cord  to 
regain  these  darts  after  they  have  been  discharged ;  but  such  we 
should  hold  equally  fabulous  with  much  of  the  accounts  related  by 
various  authors.  These  celebrated  love-darts  are  sub-pellucid,  white, 
and  very  brittle,  about  one-fourth  or  three-eighths  of  an  inch  in 
length,  and  somewhat  triangular  like  the  blade  of  a  small  sword." 
('  Testacea  Britannica.')  Dr.  Maton  often  observed  these  spicula,  but 
never  saw  them  actually  projected  from  one  to  the  other. 

Where  the  reproduction  is  by  means  of  eggs,  as  it  is  in  the  great 
majority  of  Helicidw,  these  are  either  enveloped  in  a  skin,  and  round, 
as  in  the  common  garden-snail,  or  provided  with  a  hard  calcareoua 
shell,  generally  of  a  white  or  of  a  dirty-white  colour,  as  in  Achat ina 
and  Bulimus.  [Bulimus.]  These  hard-shelled  eggs  are  generally 
oval ;  in  other  instances  they  are  round.  Specimens  of  these  eggs, 
some  whole,  some  showing  the  young  shell  included,  and  others  show- 
ing it  breaking  out  of  the  egg-shell,  are  now  in  the  British  Museum 
(from  Mr.  Broderip's  collection).  In  the  museum  of  the  College  of 
Surgeons  are  several  preparations,  showing  the  organs  of  generation  in 
the  shell-snail. 

Power  of  repairing  Injuries. — The  power  which  snails,  in  common 
with  other  Testaceous  Mollusks,  possess  of  repairing  their  shells,  is 
known  to  most  observers,  and  requires  no  comment ;  but  the  extent 
to  which  these  animals  will  repair  lesions  of  the  soft  parts,  and  even 
reproduce  some  of  the  principal  ones  after  they  have  been  deprived 
of  them,  is  deserving  of  notice.  The  works  of  Schoeffer,  Spallanzani, 
Bonnet,  and  others  bear  testimony  to  the  wonderful  vis  vitas  in  these 
animals,  and  its  energy  in  replacing  parts,  the  deprivation  of  some  of 
which  must,  it  might  have  been  previously  thought,  have  been  fol- 
lowed by  immediate  death.  Spallanzani  cut  off  one  of  a  snail's  horns  : 
it  began  to  bud  again  in  about  25  days,  and  continued  to  grow  till  it 
was  equal  in  length  to  the  other.  He  removed  part  of  the  head  :  in 
course  of  time  the  part  was  renewed.  Not  that  this  was  always  the 
case  in  those  instances  where  the  entire  head  had  been  taken  off ;  but 
even  in  these  instances  the  snail  often  recovered,  and  at  the  end  of  a 
few  months  appeared  with  a  new  head  in  all  respects  equal  to  the  old 
one.  The  snails  so  treated  retired  into  their  shells  the  moment  the 
operation  was  over,  and  there  they  concealed  themselves  for  weeks 
and  even  months,  covering  the  aperture  with  the  parchment-like 
secretion  so  well  known  to  those  who  have  seen  this  temporary  sort 
of  operculum.  When  forced  out  for  examination  at  the  end  of  30  or 
40  days,  some  appeared  without  any  marks  of  renewal  ;  but  in  others, 
especially  in  those  cases  which  had  the  advantage  of  warm  weather, 
there  was  a  fleshy  globule  towards  the  middle  of  the  trunk,  soft,  and 
whitish-ash  in  colour.  At  this  period  no  organisation  was  detected  in 
the  globule;  but  in  8  or  10  days  the  globule  became  larger,  rudi- 
ments of  lips  were  seen,  and  of  the  smaller  horns,  mouth,  and  tongue. 
A  membranaceous  substance  was  observed  fixed  in  the  upper  jaw  : 
this  proved  to  be  the  new  tooth.  The  parts  then  became  further 
developed  and  more  conspicuous,  occupying  a  greater  space,  and  in 
two  or  three  months  the  injury  was  so  completely  repaired  that  the 
lighter  colour  only  of  the  new  head  served  to  distinguish  it  from  the 
old  one.  These  experiments  were  confirmed  by  others,  by  Gerardi 
among  the  rest. 

Hybernation. — M.  Gaspard  remarks  that  in  our  temperate  climate, 
as  soon  as  the  first  autumnal  chills  are  felt,  about  the  commencement 
of  October,  generally,  Helix  Pomatia  becomes  indolent,  loses  its 
appetite,  and  associates  in  considerable  numbers  on  hillocks,  the  banks 
of  ditches,  in  thickets,  hedges,  and  such  places.  In  a  day  or  two  the 
animals  cease  feeding,  expel  the  last  contents  of  the  intestines,  and 
then  hide  themselves  under  moss,  grass,  dead  leaves,  or  the  like 
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rubbish.  Here  each  forms  for  itself,  with  the  anterior  part  of  its 
muscular  foot,  a  cavity  sufficiently  large  to  contain  at  least  its  shell : 
this  cavity  it  enlarges  and  excavates  by  turning  itself  round  on  every 
side,  then  raising  itself  against  the  sides  of  the  cavity,  and  at  last 
against  the  roof  formed  of  moss  or  leaves,  or  a  small  quantity  of  earth 
brought  there  by  its  motions.  When  it  has  succeeded  iu  bringing 
the  aperture  of  the  shell  to  nearly  a  horizontal  position,  it  stops.  The 
foot  is  soon  contracted  within  the  shell,  the  suail  then  expands,  so  as 
completely  to  cover  the  collar  of  the  mantle,  which  is  at  this  period 
very  white  ;  aud  then  inspires  a  quantity  of  air,  after  which  it  closes 
the  respiratory  hole.  When  this  is  done,  a  fine  transparent  membrane 
is  formed  with  its  mucus,  and  interposed  between  the  mantle  and 
any  extraneous  substances  lying  above.  The  mantle  then  secretes  a 
quantity  of  very  white  fluid  over  its  whole  surface,  which  sets  uni- 
formly, like  plaster  of  Paris,  and  instantly  forming  a  continuous 
covering  about  half  a  line  thick.  When  this  is  hardened,  the  animal 
separates  its  mantle  from  it  by  another  and  stronger  mucous  secre- 
tion ;  and  after  a  few  hours,  expelling  a  portion  of  the  air  it  had 
previously  inspired,  it  is  enabled  to  shrink  a  littlo  farther  into  the 
shell.  It  now  forms  another  lamina  of  mucus,  expires  more  air,  and 
thus  retires  farther  into  the  shell.  In  this  way  sometimes  a  fourth, 
fifth,  and  even  sixth  partition  are  formed,  with  intermediate  cells 
filled  with  air.  Such  is  M.  Gaspard's  account,  but  Mr.  Bell  remarks 
that  it  does  not  completely  explain  the  manner  in  which  the  excava- 
tion is  formed.  "  It  is  not  by  the  pressure  of  the  foot,"  says  the 
last-named  zoologist,  "and  the  turning  round  of  the  shell,  that  this  is 
principally  effected.  A  large  quantity  of  very  viscid  mucus  is  secreted 
oil  the  under  surface  of  the  foot,  to  which  a  layer  of  earth  or  dead 
leaves  adheres  ;  this  is  turned  on  one  side,  and  a  fresh  secretion  being 
thrown  out,  the  layer  of  earth  mixed  with  mucus  is  left.  The  animal 
then  takes  another  layer  of  earth  on  the  bottom  of  the  foot,  turns  it 
also  to  the  part  where  he  intends  to  form  the  wall  of  his  habitation, 
and  leaves  it  in  the  same  rnauuer,  repeating  the  process  until  the 
cavity  is  sufficiently  large,  aud  thus  making  the  sides  smooth,  even, 
and  compact.  In  forming  the  dome  or  arch  of  the  form,  a  similar 
method  is  U6ed,  the  foot  collecting  on  its  under  surfaco  a  quantity  of 
earth ;  and  the  animal  turning  it  upwards,  leaves  it  by  throwing  out 
fresh  mucus,  and  this  is  repeated  until  a  perfect  roof  is  formed.  As 
I  have  very  often  watched  this  curious  process,  I  am  certain  of  the 
facts.  On  removing  very  carefully  a  portion  of  the  roof  soon  after  its 
completion,  I  was  enabled  to  see  the  formation  of  the  operculum.  In 
about  an  hour,  or  even  loss,  after  the  hybernaculum  is  covered  in,  the 
whole  surface  of  the  collar  of  the  mantle  instantaneously  pours  out 
the  calcareous  secretion  in  considerable  quantity.  This  is  at  first  as 
fluid  as  thick  cream,  but  very  soou  acquires  exactly  the  consistence  of 
bird-lime,  being  excessively  adhesive  and  tenacious ;  and  in  about  an 
hour  after  it  is  poured  out  it  is  perfectly  solid." 

M.  Gaspard  states  that  the  labour  of  each  individual  continues  for 
about  two  or  three  days ;  but  that  the  whole  of  the  month  of  October 
is  occupied  by  the  general  closing  of  the  shells  of  the  species.  He 
adds  that  about  the  beginning  of  April  the  hybernation  ceases.  "  The 
mode  by  which  their  escape  from  confinement  is  effected  is  simple 
and  easily  comprehended.  The  air  which  is  contained  in  the  different 
cells,  and  which  had  been  expired  on  the  animal  withdrawing  itself 
farther  and  farther  into  the  shell  after  the  formation  of  the  operculum, 
is  again  inspired,  aud  each  separate  membranous  partition  broken  by 
the  pressure  of  the  hinder  parts  of  the  foot  projected  through  the 
mantle.  When  it  arrives  at  the  calcareous  operculum,  the  animal, 
making  a  last  effort,  bursts  and  detachesits  most  obtuse  angle.  Then 
insinuating  by  little  and  little  the  edge  of  the  foot  between  the  shell 
and  the  operculum,  it  forces  the  latter  off,  or  breaks  it  away." 
('Abstract  of  M.  Gaspard's  Memoir,'  by  T.  Bell,  Esq.,  Pres.  L.  S., 
'  Zoological  Journal,'  vol.  i.) 

We  now  proceed  to  give  a  sketch  of  the  views  of  systematists  with 
regard  to  this  numerous  tribe  of  animals. 

The  genus  Limax  (Slugs)  is  placed  by  Linnaeus  at  the  head  of  the 
Mollusca  in  his  last  edition  of  the  '  Systema  Naturae,'  and  is  numbered 
282.  The  genus  Helix  is  numbered  328,  and  consequently  is  widely 
separated  by  him  from  Limax.  Both  land  and  fresh-water  testaceous 
gastropods  were  assembled  under  this  genus,  which  stands  between 
Turlo  and  Nerita. 

Cuvier's  Pulmonis  Terrestres,  or  Terrestrial  Pulmoniferous  Mol- 
lusks,  consisted  of  the  Slugs,  Limaces  (Limax  of  Linnaeus,  including 
Vayinulas,  Testacella,  and  Parmacella),  the  Escargots,  (Helix),  the 
Nonipareilles  (Clausilia,  Drap.),  and  the  Agatines  (Achat ina  Lam.). 

Under  Helix  Cuvier  arranges  Helix,  Vitrina  (Helicolimax), 
Bulimus,  Papa,  Chondrus,  and  Succinea. 

Then  comes  the  Clausilice  (Turbo  perversus,  T.  bidens,  Linn.,  &c). 

The  Achatina:,  including  Liguus  and  Polyphemus  of  De  Montfort, 
follow. 

Lamarck  defines  his  Colimacds  to  be  Air-Breathing  Trachelipods 
(Trachdlipodes  Aericoles),  provided  with  or  deprived  of  an  operculum, 
and  having  cylindraceous  tentacles.  Their  shell  he  characterises 
as  spirivalve,  having  no  projecting  parts  on  its  exterior  except  the 
striae  and  riblets  (costules)  of  growth,  and  whose  aperture  is  often 
recurved  or  reflected  outwards.  He  divides  this,  the  first  family  of 
his  Phytiphagous  (Plant-Eating)  Trachelipods,  into  the  following 
sections  and  genera  : — 


(a)  Four  Tentacles. 

Helix,  Carocolla,  Anostoma,  Helicina,  Papa,  Clausilia,  Buiiiutif, 

Achatina,  Succinea. 

(b)  Two  Tentacles. 
Auricula  and  Cyclosloma. 

M.  de  Fdrussac  makes  the  fourth  and  fifth  orders  of  Gastropod* 
consist  of  the  Pulmoniferous  Gastropods  without  an  operculum 
(Pulmonis  sans  Opercule),  and  the  Pulmoniferous  Gastropoda  with 
an  operculum  (Pulmonds  Operculds). 

The  fourth  order  consists  of  the  following  sub-orders  and  genera  : — 

1st  Sub-order.  Oeophila. 
The  1st  Family  of  this  order  consists  of  the  different  genera  of 
Slugs,  and  of  Parmacella,  Testacella,  &c. 

The  2nd  Family  embraces  the  following  genera  of  Snails : — Heli- 

carion,  Helicolimax,  Helix,  Vertigo,  Partula. 

2nd  Sub-order.  Gehydrophila. 
3rd  Family  (Les  Auricules),  Carychium,  Scarabus,  Auricula,  Pyra- 
midella,  Tomatella,  Pedipes. 

3rd  Sub-order.  Hygrophila. 
This  sub-order  consists  of  the  Limneans,  or  Water-Snails,  such  as 

Limnaa,  Planorbis,  &c. 

The  fifth  order  contains  two  families  : — 
1st.  The  Helicinians  (Helicina). 
2nd.  The  Turbicinians  (Cyclottoma). 
The  Pulmobranchiata  form  the  first  order  of  M.  De  Blainville'a 
Paracephalophora  Monoica,  the  second  sub-class  of  the  second  class 
(Paraccphalophora)  of  his  Malacozoa. 

M.  De  Blainvillc  gives  tho  following  description  of  the  Pulmo- 
branchiata : — 

Organs  of  respiration  retiform  or  acrian,  lining  the  roof  and  floor 
(plafond)  of  the  cavity  situated  obliquely  from  left  to  right  on  the 
origin  of  the  back  of  the  animal,  and  communicating  with  the  ambient 
fluid  by  a  small  rounded  orifice,  pierced  on  the  right  side  of  the 
swollen  (renfld)  border  of  the  mantle.  All  these  animals  are  more  or 
less  framed  for  breathing  air ;  the  greater  part  are  terrestrial ;  some 
live  on  the  banks  of  fresh  waters,  and  others  on  the  sea-banks  (rivage 
des  mers).  None  bury  themselves  in  the  mud,  with  the  exception  of 
the  Limnaceans,  during  the  rigorous  season ;  all  are  phytiphagous. 
Some  of  them  are  known  in  all  lands. 

M.  De  Blainville  divides  the  Pulmobranchiata  into  the  following 
families  aud  genera : — 

1st  Family,  the  Limnaceans.    (Limrwea,  Physa,  PlanorbU). 

2nd  Family,  the  Auriculaceans.    (Pedipes,  Auricula,  Pyramidella.) 

3rd  Family,  the  LimacinianB.  (Succinea,  Bulimus,  Achatina, 
Clausilia,  Pupa,  Tomogeres,  Helix,  Helicolimax : — Testacella,  Parma- 
cella, Limacella,  Limax,  Onchidium.) 

M.  Latreille  divides  the  Pulmonds,  his  fourth  order  of  his  first 
section  of  Gastropods  (the  Hermaphrodites),  into  the  following 
families  and  genera  : — 

1st  Family,  Nudilimaces.  (The  Slugs,  and  Parmacella,  Testa- 
cella, &c.) 

2nd  Family,  Gdocochlides.  (Helicarion,  Vitrina  (Helicolimax), 
Succinea,  Helix,  Carocolla,  Anostoma,  Pupa,  Chondrus  (Grenaille), 
Clausilia,  Bulimus,  Achatina,  Vertigo,  Partula.) 

3rd  Family,  Limnocochlides.  (Carychium,  Scarabus,  Auricula, 
Conovula,  Cassidula,  Limncea,  Physa,  Planorbis,  Ancylus.) 

The  second  section,  the  Dioecious  Gastropods,  consists  of  his  fifth 
order  (Pneupomes),  and  contains  two  families  : — 1st,  the  Helicinides 
(Helicina);  2nd,  the  Turbieines  (Cyclostoma.) 

M.  Rang,  in  his  '  Tableau  Mdthodique,'  makes  the  Limacons  of 
Fdrussac  (Trachdlipodes  Colimacds  of  Lamarck ;  Limacinds  of  De 
Blainville;  Gdocochlides  of  Latreille)  the  second  family  of  the 
Pulmonds  Inoperculds  of  Fdrussac  (Pulmobranches  of  De  Blainville). 

M.  Bang,  following  De  Fdrussac,  thus,  with  some  slight  alterations, 
defines  and  arranges  the  family  : — Animal  elongated,  having  the  body 
distinct  from  the  foot,  and  forming  a  twisted  spiral,  rarely  furnished 
with  a  cuirass,  but  always  showing  a  fleshy  collar  which  closes  the 
shell.  Tentacula  to  the  number  of  four,  rarely  two,  the  upper 
ocellated.  Pulmonary  cavity  placed  forward,  and  opening  in  the 
thickness  of  the  collar.  Organs  of  generation  united  in  front ;  vent 
near  the  respiratory  orifice.  Shell  always  spiral,  very  variable  in 
form,  receiving  the  animal  more  or  less  completely.  Terrestrial. 
Tetraceeous. 
A.    A  cuirass  and  a  collar. 

Genera,  Vitrina,  Draparnaud.  (Helicolimax  and  Helicarion  of 
Fdrussac.) 

B.    A  collar  without  a  cuirass. 
Genera,  Helix,  Muller  (Helix,  Succinea,  Amphibulimus,  Acavus, 
Polydontes,  Tomogeres,  Anostoma,  Carocolla,  Bulimus,  Achatina,  Poly- 
phemus,  Pupa,  Clausilia,  &c,  &c,  Fdr.) 

(+)  Redundantes. 
X  Volutata: — Helicoides. 


«1  HELICIDjE. 

I.  Sub-genus.    Ilelicopliwnla,  Fdrussac. 
Peristome  simple. 
1st  Group.    Vilrinoides,  Fdr.  (Helix  brevipes,  Sec). 
Peristome  thickened  and  subreflected. 
2ad  Group.    Vesiculec,  Fdr.  (H.  Cafra,  Sec), 
tt  Evolutatm : — Gochloides. 
it,  Sub-genus.     Coc.hlohydra,  Fdr.  (Succinea,  Drap. ;  Amphibulima, 
Lam. ;  Amphibulimus,  Montf.). 
(ft)  Inclines, 
t  Volutatce : — Helicoides. 
III.  Sub-genus.    Helicogena,  Fdr.  (Helix,  Linn.). 
Columella  solid  and  twisted. 
1st  Group.  Columellatce. 
a.  Peristome  simple.    (Helix  naticoides,  Sec) 
6.  Peristome  reflected  or  thickened.    (Helix  Jamaiccnsis,  &c.) 
Shell  perforated. 
2nd  Group.    Perforala;,-F6v.  (Helix  liejata,  Sec). 
Shell  umbilicated ;  umbilicus  entirely  covered. 
a.  Shell  globulose  or  subtrochoid. 
3rd  Group.    Acavi  (Helix  aspersa,  Sec). 
Shell  imperforate, 
fl.  Shell  somewhat  depressed  (surbaissde). 
4th  Group.    Imperforate,  Fdr. 

1.  Mouth  rounded ;  peristome  open.    (Helix  guttata,  Sec) 

2.  Mouth  sinuous;  peristome  strongly  reflected.    (Helix  squa- 

mosa, Sec) 

3.  Mouth  turning  over  (versante) ;  columellar  border  sinuous, 

flattened,  and  subdentated.    (Helix  cognata,  &c.) 
IV.  Sub-genus.    Helicodonta,  Fdr.  (Tomogeres,  Montf. ; 
Anostoma,  Lam.). 
1st  Group.    The  Grimaces,  Personatec,  Fdr.  (Helix  dentiens,  Sec). 
Aperture  defended  by  one  or  more  elongated  and  internal  lamina). 
2nd  Group.    Lamellatw,  Fdr. 
*  Many  laminae.    (Helix  carabinata,  Sec) 
**  A  single  lamina.    (Helix  labyrinthica.) 
Peristome  furnished  with  large  teeth,  one  of  which  at  the  base  of 
the  columella  forms  a  gutter. 
3rd  Group.   Maxillatm,  Polydontes,  Montf.  (Helix  imperator,  Sec). 
Mouth  reversed,  furnished  with  elevated  folds,  the  impressions  of 
which  are  visible  outwards. 
4th  Group.     Anostomes,  Fdr.  ;    Anostoma  (Helix  ringens,  Sec), 
Streptaxis,  Gray. 

Interior  border  of  the  aperture  furnished  near  the  peristome  with 
elevated  longitudinal  folds,  the  impressions  of  which  are  visible 
outwards. 

5th  Group.    Impresses  (Helix  ccpa,  Sec). 

V.  Sub-genus.    Helicigona,  Fdr. 

Umbilicus  covered. 
1st  Group.    Carocolla,  Montf.  (Helix  angistoma,  Sec). 
Umbilicus  masked  or  visible. 
2nd  Group.    Vortices,  Ok.  (Helix  marginala.  Sec). 

VI.  Sub-genus.    Helicella,  Fdr. 

Peristome  reflected. 
1st  Group.    Lomastomes,  Lomastoma,  Fdr.  (Helix  carascalensis,  Sec). 
Peristome  simple. 
2nd  Group.    Aplostomes,  Aplostoma,  Fdi. 
*  Yerticilli.    (Helix  lineata,  &c.) 
**  Hyalinee.    (Helix  olivetorum,  &c.) 
***  Fascieitce.    (Helix  Candida,  Sec) 
Peristome  bordered. 
a.  Shell  horn  colour  or  brown,  nearly  unicoloured,  rarely  fasciated, 
often  hairy  ;  peristome  rather  spread  ;  epidermis  caducous. 
3rd  Group.    Hygromanes,  Fdr.  (Helix  cinctella,  &c.) 
8.  Shell  white  or  reddish,  very  much  ornamented  with  bands  or 
small  vivid-coloured  lines ;  epidermis  insensible,  never  hairy  ; 
sometimes  carinated ;  peristome  bordered  but  not  spread. 
4th  Group.    Heliomanes,  Fdr. 
*  Shell  somewhat  depressed  or  globulose.    (Helix  groyana,  Sec.) 
**  Shell  trochoid  and  a  little  carinated.   (Helix  pyramidata,  &c.) 

VII.  Sub-genus.    Hclicostyla,  Fdr. 
Columella  straight ;  peristome  simple  ;  shell  subdepressed. 
1st  Group.  Aplostomes,  Aplostoma,  Fdr.  (Helix  misella,  Sec). 
Columella  twisted,  truncated  as  it  were  at  its  base,  or  furnished  with 
an  internal  spiral  rib,  forming  a  gutter,  and  appearing  under  the 
form  of  a  tooth  or  callosity. 
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2nd  Group.    Uanaliculata,  Fdr.  (Helix  delicalula,  Sec). 
Columella  flattened,  without  either  tooth  or  lamina,  forming  a  sort  of 
gutter  at  its  intersection  with  the  penultimate  whorl ;  peristoma 
reflected. 

3rd  Group.    Marginal^,  Fdr.  (Helix  studcriana,  Sec). 

it  Evolutatm. — Cocldoides. 
*  Mouth  generally  toothless. 
Columella  solid. 
a.  En  filet,  not  truncated  at  its  base. 
VIII.  Sub-genus.    Cochlostyla,  Fdr. 
Peristome  reflected. 
1st  Group.    Lomastomes,  Fdr.  (Helix  melaformis,  tec). 

Peristome  simple. 
2nd  Group.    Aplostomes,  Fdr.  (Helix  Dufrcsnii,  Sec). 
B.  Columella  solid,  flattened,  and  truncated  at  its  base, 
t  Shell  conic,  or  very  ventricosc  ;  aperture  enlarged. 

IX.  Sub-genus.    Cochlitoma,  Fdr. 

Shell  conical ;  mouth  short ;  anterior  border  advanced. 
1st  Group.    The  Rubans,  Fdr.  (Helix  cxarata,  Sec). 
Shell  ventricose ;  mouth  very  large ;  external  border  in  a  vertical 
direction. 

2nd  Group.  Achatinee. 
tt  Shell  ovoid  or  turriculated  ;  mouth  elongated  and  narrow. 

X.  Sub-genus.    Cochlicopa,  Fdr. 

Shell  ovoid ;  mouth  long ;  exterior  border  in  a  vertical  direction. 

1st  Group.    The  Polyphemes,  Montf.  (Helix  Priamus,  &e.). 
Shell  turriculated ;  mouth  short;  external  border  a  little  advanced. 

2nd  Group.    Styloides,  Fdr.  (Helix  fulneinea,  Sec). 
Shell  perforated  or  umbilicated;  umbilicus  masked  or  uncovered; 

peristome  simple. 
a.  Whorls  of  the  spire  equalised ;  the  last  whorl  shorter  than  the 
others  united. 

XI.  Sub-genus.    Cochlicclla,  Fdr. 

Only  group,  Turritce,  Fdr.  (Helix  conoidea,  Sec). 
B.  Last  whorl  of  the  spire  generally  larger  and  longer  than  the 
others  united. 

XII.  Sub-genus.    Cochlogena,  Fdr. 

t  Peristome  simple  or  thickened,  but  with  sharp  edges. 
a.  Shell  umbilicated  ;  columella  straight. 
1st  Group.    Umbilicatce,  Fdr.  (Helix  Jlammata,  Sec). 
8.  Shell  perforated ;  columella  twisted. 

2nd  Group.    Perforates,  Fdr. 
*  Shell  oblong.    (Helix  fasciolata,  Sec) 
**  Shell  ovoid.    (Helix  costulata,  &c.) 
tt  Peristome  reflected  or  dentated. 
Mouth  crescent-shaped,  without  either  teeth  or  folds  ;  peristome 
reflected  and  regular;  columella  twisted,  perforated;  last  whorl  of 
the  spire  sometimes  shorter  than  the  others  united. 

3rd  Group.    Lomastomes,  Fdr. 
*  Last  whorl  of  the  spire  larger  and  longer  than  the  others  united, 

shell  ornamented  with  vivid  colours.    (Helix  Favannii,  Sec.) 
**  Last  whorl  shorter  and  less  than  the  others  united;  shell  uni- 
coloured.   (Helix  Beticata,  &c.) 
Mouth  short,  crescent-shaped ;  peristome  simple  or  thickened  and 
regular ;  columella  twisted,  more  or  less  projecting  and  bent,  or 
furnished  with  a  plait  which  turns  upon  it  and  makes  it  appear 
subtruncated  ;  umbilicus  masked  or  exactly  closed ;  last  whorl  of  the 
spire  sometimes  shorter  than  the  others  united. 

4th  Group.    Helicteres,  Fdr.  (Achatinella,  Sw.). 
*  Shell  coniform.    (Helix  vidpina,  Sec) 
**  Shell  turriculated.    (Helix  turritella,  Sec.) 
***  Shell  ovoid.    (Helix  tristis,  &c.) 
Mouth  aDgular  at  its  extremities,  or  overlaid  superiorly,  often 
narrowed  by  the  sinuosities  of  the  external  border ;  columella  large, 
more  or  less  spiral,  and  forming  a  plait  more  or  less  projecting  in 
the  aperture.    Peristome  thick  and  reflected  ;  last  whorl  of  the  spire 
longer  and  more  convex  than  the  others  united. 

5th  Group.    Stomotoides,  Fdr.  (Helix  Auris  Lcporis,  Sec). 
Mouth  crescent-shaped,  rather  angular  at  its  extremities,  most  fre- 
quently furnished  with  short  teeth  at  the  peristome,  which  is  bordered 
or  a  little  opened  out  or  reflected  ;  never  any  lamina?  ;  columella 
twisted,  hollow,  flattened  at  its  base,  or  forming  a  protuberance 
generally  perforated. 

6th  Group.    Dontostomes,  Fdr. 
(*)  Last  whorl  of  the  spire  larger  and  longer  than  the  otheri 
united.    (Helix  Auris  Bovis,  Sec) 
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(**)  Whorls  of  the  spire  equalised,  often  pressed  and  narrow 

(Helix  turgent,  &c.) 

(***)  Mouth  generally  furnished  with  teeth  or  lamina). 
1.  Without  gutters ;  peristome  generally  not  continuous. 

XIII.  Sub-genus.    Cochlodonta,  Fdr. 

Shell  cylindrical. 
1st  Group.    Pupa,  Fdr.  (Helix  Uva,  &c). 
Shell  fusiform. 
2nd  Group.    Cereales,  Fdr.  (Helix  Moricandi,  &c). 
2.  One  or  two  gutters ;  peristome  generally  continuous. 

XIV.  Sub-genus.    Cochlodina,  Fdr. 

*  Shell  right-handed. 
+  Mouth  without  teeth  or  laininaj. 
Peristome  not  continuous. 
1st  Group.    Pupoides,  Fdr.  (Helix  Carinula,  &,c.\ 
Peristome  continuous. 
2nd  Group.    Tracheloides,  Fdr.  (Helix  Sloanii,  &c). 
++  Mouth  armed  with  great  plaits  or  elongated  teeth.  (Helix 
Gargantua.) 

**  Shell  left-handed. 
Mouth  without  any  lamina.    (Balca,  Gray.) 
3rd  Group.    Anomales,  Fdr.  (Helix  perversa,  &c). 
Mouth  armed  (with  lamina?,  one  of  which  performs  the  part  of  an 
elastic  operculum). 
4th  Group.    Clautilia,  Draparnaud  (Helix  torticollis,  Sic). 
Dicerous. 

Genera.  Vertigo  (Muller).  —  Animal  elongated,  demi-cyliudrical, 
witli  a  rather  large  spiral  body  and  a  collar  closing  the  shell  ;  only 
two  tentacles,  long,  obconical,  retractile,  rounded  at  their  extremity  ; 
orifice  of  the  pulmonary  cavity  upon  the  collar  and  to  the  right, 
approximated  by  that  of  the  vent ;  organs  of  generation  united  and 
showing  their  orifice  near  the  right  tentacle.  Oviparous. 

Shell  cylindrical,  very  spiral ;  aperture  straight,  in  the  direction  of 
the  axis,  short,  often  deutated;  peristome  ofteu  sinuous  and  reflected ; 
right  or  left  handed  (dextral  or  sinistral). 

Parlula  (Fdr). — Animal  elongated,  demi-cylindrical,  with  a  rather 
large  spiral  body  ;  a  collar  closing  the  shell  and  carrying  the  orifice 
of  the  pulmonary  cavity  on  the  right  and  at  the  external  angle  of  the 
aperture ;  two  tentacles  only,  cylindrical  and  retractile,  ocellated  on 
their  summit;  organs  of  generation  united  (?),  showing  their  orifice 
near  the  right  tentacle.  Ovoviviparous. 

Shell  oval,  pointed  ;  spire  conical,  last  whorl  convex  and  longer 
than  the  others  united,  whorls  of  the  spire  4  to  6  ;  aperture  straight 
in  the  direction  of  the  axis,  short,  sometimes  dentated,  or  furnished 
with  elevated  laminae ;  peristome  commonly  very  much  reflected, 
with  the  edge  in  the  same  vertical  plane;  columellar  side  or  lip 
callous  at  its  base ;  dextral  or  sinistral. 

M.  Rang's  third  family  of  Inoperculate  Pulmouiferous  Mollusk? 
consists  of  the  Auricules  of Fdrussac  (Auriculacea  of  De  Blainville; 
Auriculidw  of  Gray;  Limnocochlides  (a  collier)  of  LaU-eille).  These 
are  either  terrestrial  or  marine,  and  one  has  been  announced  as 
fluviatile.  They  comprehend  the  genera  Carychium,  Auricula  (Auri- 
cula and  Conovula,  Lam.  ;  Mela7npus,  Montf),  Pedipes,  and  Scarabus. 
To  these  may  be  added  Chilina,  Gray;  Acmca,  Hartmann ;  and 
Marinula,  King.  None  of  these  can  be  considered  to  belong  to  the 
Helicidcc,  properly  so  called. 

The  fourth  family,  the  Limneans  of  Lamarck  (Limnacea  of  De 
Blsinville ;  Limnocochlides  (without  a  collar)  of  Latreille),  is  entirely 
fluviatile,  consisting  of  the  genera  Planorbis,  Limncea,  or,  as  Lamarck 
writes  it,  Lymncea,  and  Physa,  Aplexus,  Flem.,  and  Amphipepka,  Nils. 
This  family  cannot  be  considered  a3  belonging  to  the  Helicidce,  properly 
so  called. 

The  order  Pulmonds  Operculds  of  Fdrussac  (Trachdlipodes  Colimacds 
of  Lamarck ;  Pectinibranches  of  Cuvier  ;  Chismobranches  Cricostomes 
of  De  Blainville;  Pneupomes  of  Latreille),  is  thus  defined  by  M. 
Rang : — 

Animal  furnished  with  a  foot  fitted  for  creeping,  no  branchiae,  but 
a  pulmonary  cavity  receiving  the  ambient  fluid  by  a  large  opening 
placed  above  the  head  ;  tentacles  two  in  number ;  organs  of  generation 
on  different  individuals. 

Shell  external,  complete,  spiral,  globulose,  or  conical.  Operculum 
calcareous  or  horny.    All  terrestrial. 

M.  Rang  observes  that  this  order  was  established  by  M.  De  Fdrussac 
at  the  expense  of  the  Pectinibranchiata  of  M.  Cuvier,  and  for  the  genus 
Cyclostoma  only ;  but  afterwards  M.  De  Fdrussac  added  to  it  the  genus 
Helicina,  which  was  at  one  time  confounded  with  the  Colimacds  of 
Lamarck.  At  present,  continues  M.  Rang,  the  Operculated  Pulmo- 
nians  establish  very  well  the  passage  from  the  Pulmonians  to  the 
Pectinibranchians,  because  they  are  related  to  the  first  with  reference 
to  the  organs  of  respiration,  and  to  the  second  with  reference  to  the 
separation  of  the  sexes. 
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1st  Family. 

Helicines  of  Fdrussac  (Helicinides  of  Latreille). 
Animal  furnished  with  a  collar,  and  two  filiform  tentacles  carryiri" 
the  eyes  at  their  external  base  upon  tubercles. 

Shell  more  or  less  globulose,  with  a  demi-oval  aperture,  and  tho 
columella  transversal  and  delicate.  Operculum  horny,  sometimes 
calcareous  externally. 

M.  Rang  observes  that  M.  De  Fdrussac  established  the  two  families 
of  Helicinians  and  Tubicinians  for  two  genera  nearly  approximated, 
and  that  it  would  be  perhaps  more  convenient  to  unite  them,  the 
difference  between  them  being  really  not  very  remarkable,  except  in 
their  testaceous  envelope  ;  but  Mr.  Gray  has  pointed  out  that  one  has 
an  annular  and  tho  other  a  spiral  operculum.  See  also  the  Rev.  M. 
G.  Berkeley's  '  Memoir 1  hereinafter  alluded  to. 

Genera.  Helicina,  Lam.  (Oligyra,  Say;  Ampullina,  De  Blainville). 
—Animal  very  spiral,  furnished  with  a  proboscidiform  head  and  a 
bilabiated  muzzle;  tentacles  filiform,  carrying  the  eyes  at  their 
extended  base  on  tubercles;  foot  short,  rounded,  with  a  transverse 
anterior  furrow ;  pulmonary  cavity  opening  in  front  of  the  mantle  by 
means  of  a  large  transversal  slit.  . 

Shell  snb-globulose  or  conoid,  a  little  depressed,  not  umbilicated, 
with  a  low  spire,  an  aperture  demi-oval,  or  nearly  oval,  the  peristome 
reflected  into  a  border  (bourrelet),  the  left  lip  enlarged  upon  the 
umbilicus,  which  it  entirely  covers ;  columella  transversal  and  planu- 
late.  Operculum  horny,  sometimes  slightly  calcareous  externally ; 
lines  of  growth  concentric. 

Helicina  -was  established  by  Lamarck,  and  placed  by  him  among 
his  Colimacds.  M.  Rang  is  of  opinion  that  the  genera  Ampullina  of 
De  Blainville  and  Oligyra  of  Say  ought  to  be  referred  to  Helicina,  an 
opinion  which  seems  to  be  in  unison  with  that  of  M.  De  Blainville 
himself,  who  has  arranged  both  these  genera  under  Helicina  in  his 
'  Manual.'  Dr.  Gray  has  published  a  valuable  monograph  of  the 
genus  in  the  first  volume  of  the  '  Zoological  Journal,'  and  the  late 
Rev.  Lansdown  Guilding  has  recorded  some  other  species,  with  plates 
of  the  animal,  in  the  same  work,  vol.  iii. 

The  definition  of  M.  De  Fdrussac's  second  family,  the  Turbiciniaus, 
is — Animal  without  a  collar,  provided  with  two  tentacles,  ocellated  at 
their  external  base. 

Shell  conoid,  more  or  less  elevated,  with  a  roundish  aperture  and 
continuous  borders.    Operculum  calcareous. 

Cyclostoma  (Lamarck). — Animal  very  spiral,  furnished  with  a  pro- 
boscidiform head,  which  bears  two  cylindraceous  tentacles,  convex,  or 
swollen  at  their  summit,  contractile,  and  ocellated  at  their  external 
ba.«e  ;  foot  elongated  and  oblong ;  pulmonary  cavity  communicating 
with  the  exterior  by  means  of  a  large  slit  at  the  superior  and  anterior 
part  of  the  mantle  ;  position  of  the  male  organ  indicated  by  a  tenta- 
culiform  appendage  situated  at  the  right  side. 

Shell  conoid,  discoid,  or  turriculated,  more  or  less  elevated,  with  a 
sharp  or  mammillated  summit,  having  all  the  whorls  rounded ;  aper- 
ture round,  with  continuous  and  reflected  borders.  Operculum  cal- 
careous, with  concentric  lines,  summit  subcentral.  (Rang.) 

The  species  of  Cyclostoma  are  very  numerous,  and  many  of  them 
are  very  beautiful.  Mr.  G.  B.  Sowerby  has  added  considerably  to  the 
catalogue.  They  are  principally  the  inhabitants  of  temperate 
or  warm  climates;  there  is  one  English  species,  C.  elegant.  The 
reader  will  find  an  excellent  paper  on  the  anatomy  of  this  species,  by 
the  Rev.  M.  G.  Berkeley,  in  the  4th  vol.  of  the  '  Zoological  Journal.' 

M.  Rang  adds  to  these  Pulmoniferous  Operculated  Mollusks,  the 
fossil  genus — 

Ferussina,  Grateloup  (Strophostoma,  Deshayes). — Animal  unknown. 
Shell  oval,  subglobulose  ;  aperture  round,  bordered,  oblique,  simple, 
toothless,  turned  over  from  the  side  of  the  spire ;  umbilicus  more  or 
less  large.    Operculum?  (Rang.) 

M.  Rang  remarks  that  M.  Grateloup  established  this  genus  for  a 
fossil  shell  from  Dax,  which  seems  at  the  first  view  very  near  to 
Anostoma,  but  which  M.  Grateloup,  from  the  examination  of  its  aper- 
ture, considers  as  more  approximate  to  Cyclostoma.  M.  Rang  states  that 
he  participates  iu  this  opinion,  which  the  knowledge  of  the  operculum 
can  alone  confirm;  and  he  goes  on  to  observe  that  M.  Deshaye.s, 
doubtless  not  having  seen  the  publication  of  this  genus  in  the  first 
number  of  the  '  Bulletin  of  the  Linnsean  Society  of  Bordeaux,'  had 
subsequently  published  it  under  the  name  of  Strophostoma.  Three  or 
four  species  are  known. 

Some  may  have  doubts  as  to  the  propriety  of  placing  these  oper- 
culated pulmoniferous  terrestrial  mollusks  under  the  family  Helicidce. 
But  we  believe,  notwithstanding  the  difference  of  the  operculum, 
that  their  general  organisation  will  warrant  their  being  so  placed  ;  and 
that  the  terrestrial  shell-snails  may  without  violence  be  placed  in  one 
great  family,  which  may  be  subdivided  into  the  Helicidce  without 
opercula,  and  the  Helicidce  with  opercula. 

Before  we  conclude  this  part  of  the  subject,  we  must  draw  the 
reader's  attention  to  the  following  arrangement  proposed  by.  Dr.  J.  E. 
Gray  :— 

Terrestrial. 
Tentacles  retractile.    Eyes  pedicillate. 
Gasteropodous.  Limacidoe. 
Trachelipodous.  Helicidce. 
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Aquatic. 

Tentacles  contractile.    Eyes  sessile. 
Tracbelipodous  (mantle  thick-edged).  Auriculidce. 
Trachelipodous  (mantle  thin-edged).  Limna'adai. 
Gasteropodous  (mantle  shield-liko).  Onchidiadce. 

With  regard  to  the  arrangement,  Dr.  Gray  has  since  corrected 
that  of  the  first  division,  because  the  distinction  between  the  first 
two  families,  though  it  is  that  used  by  Lamarck,  Cuvier,  and  others, 
is,  in  his  opinion,  artificial,  and  of  little  importance ;  and  the  know- 
ledge which  he  has  since  acquired  of  the  animals  of  several  genera 
which  were  beforo  unknown,  have  shown  him  that  the  character 
which  De  Fdrussac  pointed  out  as  the  distinction  between  Avion 
and  Limax  (but  which  many  succeeding  naturalists  have  considered 
of  little  importance)  is  even  of  more  importance  than  was  accorded 
to  it  by  De  Fdrussac,  affording  a  good  character  for  dividing  the 
Land  Pulmonobranchous  Mollmca  into  two  families.  Thus,  he 
observes,  the  Avionidce  are  characterised  by  having  a  gland  on  the 
end  of  the  tail  (which,  in  the  gasteropodous  genera,  is  produced 
beyond  the  mantle),  and  they  have  the  orifices  of  the  organs  of 
generation  on  the  right  sido  immediately  under  the  respiratory 
hole  ;  whilst  in  Hclicidie  there  is  no  gland  on  the  end  of  the  tail,  and 
the  orifice  above  referred  to  is  just  behind  the  base  of  the  upper  right 
tentacle.  There  is  also,  he  states,  an  important  difference  in  the 
nervous  system  between  the  two  families  :  iu  the  first,  the  under  part 
of  the  infra-gular  ganglion  is  6-lobed,  whilst  it  is  only  4-lobed  iu  the 
Limacidw.  Dr.  Gray  is  further  of  opinion  that  at  present  only  a  few 
genera,  as  Avion  and  Helicavion,  Fdr.,  Nanina,  Gray,  and  Stcnopus, 
Guilding,  can  be  referred  with  certainty  to  the  Avionidcv ;  but  he 
thinks  it  very  probable  that,  when  the  animals  of  other  shells  are 
known,  many  of  them  may  be  found  to  belong  to  that  family. 

Geographical  Distribution  and  Habits. — The  Ilelicidce  are  most  widoly 
diffused  over  the  surface  of  the  earth ;  scarcely  any  countries  but 
those  where  the  climate  is  surpassingly  rigorous  are  without  some 
species  of  the  family.  Many  of  the  shells  are  strikingly  beautiful  in 
form  and  colour,  and  these  are  mostly  the  inhabitants  of  intertropical 
countries.  Seme  of  the  genera  (Achatina,  for  instance)  attain  a  very 
large  size,  and  lay  eggs  in  proportion.  Helix  aspevsa,  the  common 
Garden  Snail,  is  distributed  over  a  large  portion  of  the  globe.  It  is 
found,  for  instance,  at  the  foot  of  Chimboraco,  in  the  forests  of  Guyana 
and  Brazil,  and  on  all  the  coasts  of  the  Mediterranean  in  Europe,  Asia, 
and  Africa.  Helix  Pomatia  has  been  naturalised  with  us,  and  is  still 
found  in  some  countries.  The  first  importation  is  attributed  by  some 
to  Sir  Kenelm  Digby.  Merrett  mentions  it  as  a  British  inhabitant 
before  his  time.  A  moist  and  rather  warm  state  of  the  atmosphere 
seems  most  congenial  to  this  family.  To  avoid  great  dry  heat  they 
get  under  stones,  under  old  trunks  of  trees,  leaves,  &c,  and  some  of 
the  species  will  burrow  into  the  earth  for  protection  against  it.  A 
shower  will  bring  them  forth  in  such  numbers  sometimes,  the  smaller 
species  especially,  as  to  induce  the  belief  in  some  cases  that  it  has 
been  raining  snails.    Most  of  the  species  hybernate. 

Utility  to  Man. — The  Helicidce,  from  their  voracity,  are  very  injurious 
to  the  agriculturist  and  horticulturist ;  but  there  can  be  no  doubt 
that  the  larger  species  are  good  food.  We  know  that  they  were  a 
favourite  dish  with  the  Romans,  who  had  their  '  Coehlearia,'  where  they 
were  regularly  fattened  with  new  wine  boiled  down  and  meal  (sapa  et 
farre,  &c.)  (Pliny,  'Hist.,'  lib.  ix.  c.  56.)  Helix  Pomatia  is  used  as 
food  in  many  parts  of  Europe  during  Lent,  and  the  snails  are  kept  in 
an  escargotoire  (snaillery),  which  is  generally  a  large  place  boarded  iu, 
having  the  floor  covered  half  a  foot  deep  with  herbs,  where  the 
animals  fatten.  Many  are  familiar  with  the  passage  in  Pliny  (loc.  cit.\ 
who,  on  the  authority  of  Varro,  relates  the  incredible  size  to  which 
the  art  of  fattening  had  brought  the  snails.  There  must,  one  should 
think,  be  some  mistake  in  the  text,  which  says — "  Cujus  artis  gloria 
in  earn  magnitudinem  perducta  sit,  ut  octoginta  quadrantes  capereut 
singularum  calices."  Pennant,  referring  to  this  and  to  Varro  ('  De 
Re  Rustica,'),  says,  "If  we  should  credit  Varro,  they  grew  so  large 
that  the  shells  of  some  would  hold  ten  quarts !  People  need  not 
admire  the  temperance  of  the  supper  of  the  younger  Pliny  ('  Epist.,' 
lib.  i. ;  Epist.,  xv.),  which  consisted  of  only  a  lettuce  a-piece,  three 
snails,  two  eggs,  a  barley  cake,  sweet  wine  and  snow,  in  case  his  snails 
bore  any  proportion  to  those  of  Hirpinus." 

The  following  cuts,  and  those  given  under  Bulimuxus  and  Bulimus, 
will  afford  the  reader  an  idea  of  some  of  the  forms  of  the  Helicida : 
— Pwvtula,  Anostoma,  Cavocolla,  Clausilia,  Stveptaxis,  Balea,  Vevtigo, 
Cyclostoma, 
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fat  tula  Australia. 


a,  Cavocolla  albilabvis ;  b,  rupa  Una;  c,  Pupa  Chrysalis,  with  the  animal. 


a,  Clausilia  Macascarensis ;  b,  the  snrr.e,  hrcVen,  If  sh&w  the  chusium,  e, 
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Sticptaria  contain. 


Jlalea  fragilis,  magnified. 


a,  Vertigo  pmilla ;  b,  another  species  of  Vertigo,  with  the  animal;  both 
magnified. 


a,  Cyclostoma  ittvolvuhit ;  b,  Cyclostoma  elegant,  with  the  animal ;  c,  Cyclos- 
toma elegant ;  showing  the  alternate  contraction  of  the  two  sides  of  the  animal's 
foot. 

The  following  is  a  list  of  the  genera  and  species  of  British  Hclkida 
given  in  Forbes  and  Hanley's  1  British  Mollusca  :' — 


Vitrina  pcllucida. 

H.  fasca. 

Zoniles  ccllarius. 

H.  pulchella. 

'/..  till  hiring. 

II.  rotundata. 

Z.  nitidulus. 

II.  umbilicata. 

Z.  purus. 

H.  pygmcea. 

Z.  radiatidus. 

Bulimtis  acutus. 

Z.  nitidus 

B.  Lackhamcnsis. 

Z.  excavatus. 

B.  obscurus. 

Z.  crystal! inus. 

Pupa  umbilcata. 

Helix  apcrta. 

P.  Muscorum. 

H.  Pomutia. 

P.  Anglica. 

11.  Arbustorum. 

P.  secale. 

II.  Cantiana. 

P.  cdenlula. 

II.  Cart/iusiana. 

P.  7ninutissima. 

II.  nc  moral  is. 

P.  pygmaa. 

II.  Pisana. 

P.  subslriata. 

II.  virgaia. 

P.  antivcrtigo. 

H.  caperata. 

P.  pusilla. 

H.  ericetorum 

P.  Venetzii. 

II.  obvoluta. 

Balca  fragilis. 

II.  lapicida. 

Clausilia  laininata. 

II.  rufescens. 

C.  biplicata. 

II.  hispida. 

C.  plicatula. 

II.  revdata. 

C.  nigricans. 

II.  sericea. 

Zua  lubrica. 

H.  lamcllata. 

Azeca  tridens. 

H.  aculeata. 

Sticcinea  pulris. 

H.  fulva. 

S.  oblonga. 

Fossil  Helicidce. — Fossil  species  of  Helicidw  are  by  no  means  rare. 
Thus  M.  Deshayes  enumerates  thirty-five  species  of  Helix,  two  of 
Anosloma,  one  of  Helicina,  three  of  Pupa,  two  of  Clausilia,  three  of 
Bulimus,  three  of  Achatina,  seven  of  Pedipes,  and  six  of  Cyclostoma, 
&c,  as  fossil  (tertiary),  mostly  in  the  Pliocene  period  of  Lyell,  and 
many  of  them  as  both  living  and  fossil.  Other  species  have  also  been 
found  fossil. 

HELICINA.  [HELICTD2E.] 

HELICOLIMAX.  THelicid^.] 
HELICOSTEGA.  [Foraminifera.] 

HELICTIS  (Gray),  a  genus  of  Mammalia  belonging  to  the  order  Car- 
nivora.  The  species  inhabit  eastern  Asia,  and  have  the  general  appear- 
ance and  colouring  of  Mydaiis,  combined  with  a  dentition  resembling 
that  of  Qvio  or  Mustda,  but  differing  from  both  the  latter  genera  in 


the  large  internal  central  lobe  of  tho  upper  carnivorous  tooth.  The 
genus  is  thus  characterised  by  Dr.  Gray : — 

Incisors  (primorcs)  — ;  canines  (laniarii)  -    «  ;  molars  . 
u  '  0  1—1  5—0 

Head  elongated.  Foot  short ;  soles  of  the  foot  nearly  naked  to  the 
hoel ;  toes  5 — 5;  claws  strong,  the  antorior  onos  long  and  compressed. 
Tail  cylindrical  and  moderate. 

There  are  two  species,  //.  moschata  from  China,  and  II.  Nepalensit 
from  Nepaul.  [Mcstelidje.] 

HELIO'PORA,  a  genus  of  stony  Polypiaria,  established  by  DeBlain- 
;  ville,  from  observations  of  Messrs.  Quoy  and  Gaimard  on  a  recent 
species  called  by  Lamarck  Pocillopora  ccervlea. 

It  is  characterised  as  follows  : — Animal  short  and  cylindrical,  pro- 
vided with  a  simple  circle  of  thick  tentacula,  15  or  16  in  number, 
contained  in  vertical  or  diverging  cylindrical  colls;  cells  immersed, 
internally  cronulated  by  imperfect  radiating  lamellce,  united  into  a 
calcareous  mass,  which  is  regularly  porous  in  the  intervals  of  the 
cells.    Tho  coral  is  found  attached  to  various  bodies. 

Three  recent  species  are  mentioned  by  De  Blainville,  all  from  warm 
seas.  One  of  the  fossil  species  (Heliopora  porosa,  De  Bl. ;  //.  inter- 
etincta,  Bronn)  abounds  in  strata  of  the  Silurian  system ;  others 
occur  in  the  chalk  and  in  tertiary  deposits.   ('  Manuel  d' Actinologie.') 

HELIORNIS,  Bonaterre's  name  for  a  genus  of  Water-Birds  (Grdbi- 
foulques  of  Buffon),  which  have  lobated  feet  like  the  Coots  and  Grebes, 
but  with  a  greater  development  of  tail,  and  they  have  sharper  claws. 
[Uallida:.] 

HELIOTROPE.  [Blood-Stone.] 

HELIOTRO'PIUM  (from  J)A.ios,  the  sun,  and  rpoiri),  a  turning),  a 
genus  of  Plants  belonging  to  tho  natural  order  Ehretiacew.  It  has  a 
salver-shaped  corolla,  with  the  throat  usually  naked,  but  in  some  species 
bearded  ;  the  segments  of  the  limb  furnished  with  a  single  fold  or  a 
tooth  between  each  ;  the  stigma  sub-conical ;  the  carpels  4,  1-celled, 
combined,  closed  at  tho  base,  without  any  manifest  receptacle.  The 
species  are  annual  or  shrubby  plants,  with  alternate  leaves,  and 
circinate  spikes  of  small  bluo  or  white  flowers. 

II.  Peruvianum,  Peruvian  Heliotrope,  or  Turnsole,  has  a  shrubby 
stem,  petiolate  oblong-lanceolate  wrinkled  leaves,  terminal  branched 
spikes ;  the  tube  of  the  corolla  hardly  the  length  of  the  calyx. 
The  mouth  of  the  corolla  is  intersected  with  five  plicatures  of  a 
purple-lilac  colour,  with  a  groenish  throat.  It  is  a  shrub,  growing 
one  or  two  feet  high,  and  is  much  cultivated  on  account  of  the  scent  of 
its  flowers,  which  resembles  very  much  the  smell  of  the  vanilla  or 
cherry  pie.    It  is  a  native  of  Peru. 

H.  Europceum,  the  European  Turnsole  or  Heliotrope,  has  an  herba- 
ceous erect  stem,  with  ovate  flat-lined  finely  tomentose  leaves,  the 
lateral  spikes  solitary,  the  terminal  ones  conjugate,  the  calyx  spread- 
ing in  the  fruit-bearing  state.  It  is  a  native  of  the  south  of  Europe 
and  the  regions  of  the  Caucasus.  The  flowers  are  sweet-scented.  The 
leaves  were  formerly  used  medicinally. 

H.  villosum  has  an  herbaceous  erect  very  villous  stem,  with  ovate, 
flat,  villous  leaves;  the  spikes  lateral, terminal,  solitary, and  conjugate; 
the  corollas  large ;  the  calyx  spreading  in  the  fruit-bearing  state.  It 
is  a  native  of  Greece  and  of  the  islands  of  the  Archipelago.  It  has 
large  white  corollas  with  a  yellow  throat.  This  appears  to  be  the 
'HAioTp<i7no><  ne-ya  of  Dioscorides  (iv.  190)  and  the  H.  supinum,  the 

'\iKlOTp6TTlOV  IXlKp6v. 

Upwards  of  80  species  of  this  genus  have  been  enumerated.  They 
arc  natives  of  the  warmer  parts  of  Europe,  Asia,  Africa,  and  America, 
and  are  found  in  Australia.  They  do  not  possess  any  active  properties. 

Many  other  species  besides  those  hero  described  have  sweet-scented 
flowers,  and  are  cultivated  on  that  account.  Some  of  them  are  con- 
sumed in  large  quantities  by  perfumers  for  the  sake  of  their  volatile 
oil.  They  are  astringent  and  also  mucilaginous,  and  poultices  made 
of  the  leaves  have  been  applied  to  cancerous  and  scrofulous  sores.  It 
is  supposed  that  the  plant  used  for  the  cure  of  warts,  and  called 
Verrucaria,  belonged  to  this  genus.  In  their  cultivation  the  shrubby 
and  perennial  kinds  will  be  found  to  thrive  in  any  kind  of  rich  light 
soil,  and  cuttings  will  root  readily  in  sand  under  a  hand-glass.  The 
European  annual  species  may  be  propagated  from  seed  sown  in  an 
open  border,  whilst  the  tropical  annual  species  must  be  sown  upon  a 
hot-bed  before  being  planted  out. 

(Don,  Dicldamydeous  Plants  ;  Burnett,  Outlines  of  Botany  ;  Fraas, 
Synopsis  Plant.  Flora;  Classicce.) 

HELIX  (Linnseus),  a  genus  of  Pulmoniferous  Mollusca,  embracing 
the  various  forms  of  animals  called  Snails.  The  following  are  the 
characters  of  this  genus  : — Shell  spiral,  opaque,  or  translucent,  solid 
or  thin,  more  or  less  globose,  in  some  discoid,  smooth  or  sculptured ; 
surface  variously  coloured,  but  seldom  covered  with  a  polished 
epidermis ;  mouth  lunated,  thickened  within,  simple  or  toothed ; 
peristome  frequently  reflexed.  Animal  moderately  large  in  propor- 
tion to  shell ;  head  with  four  developed  tentacles ;  mantle  not  reflected 
on  shell ;  tail  lanceolate  and  never  truncate ;  foot  often  ample ; 
tongue  with  the  edge  teeth  serrate.    (Forbes  and  Hanley.) 

The  species  of  this  genus,  at  the  approach  of  winter,  or  in  very  dry 
weather  in  summer,  recede  into  their  shell,  and  secrete  a  quantity  of 
mucus,  which  forms  a  covering  over  the  aperture.  This  thickened 
matter,  which  the  animal  has  the  power  of  throwing  off  by  producing 
fresh  mucus  within,  is  called  an  '  epiphragm.'    The  power  of  forming 
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this  kind  of  epiphragm  was  supposed  to  bo  confined  to  llio  Land 
Mollusca,  but  it  is  now  known  that  the  Pond-Snails  (Limnwus  and 
Planorbis),  when  left  dry  by  the  evaporation  of  the  water  in  which 
they  live,  have;  the  same  power  of  thickening  the  edge  of  the  lip,  and 
forming  a  distinct  epiphragin.  [Heuoick.]  Wo  shall  now  subjoin 
the  descriptions  of  some  of  the  most  common  British  species. 

H..  aspersa,  tho  Common  Snail.  The  shell  is  obliquely  subglobose, 
beneath  tho  epidermis  pale  fawn-coloured,  with  four  (usually  inter- 
rupted) chocolate-brown  bauds.  This  is  the  commonest  and  one  of 
the  handsomest  of  British  snails.  It  is  found  wherever  thoro  is 
vogetation,  but  is  more  especially  addicted  to  gardens.  This  snail  is 
collected  and  sold  in  Covent-Qarden  and  other  markets  as  a  cure  for 
diseases  of  the  chest.  It  is  prepared  by  being  boiled  iu  milk.  Largo 
quantities  are  collected,  and  sent  every  year  from  this  country  to  the 
United  States  of  America,  where  they  are  said  to  bo  regarded  as  deli- 
cacies. They  are  packed  in  casks,  in  which  way  they  travel  very  well, 
as  they  fix  themselves  on  one  another  around  the  circumference  of 
the  cask,  leaving  a  vacant  space  iu  tho  centre.  At  Newcastle-upon- 
Tyne  the  glassmen  hold  a  suail  feast  once  a  year,  when  large  quantities 
of  this  species  of  snail  are  consumed. 

//.  Pomatia,  the  Edible  Roman  Snail,  or  Large-Shelled  Snail.  The 
shell  is  solid  globose,  coarsely  wrinkled  lengthways,  most  minutely 
striated  in  a  spiral  direction ;  pale-tawny,  with  rufous  bands.  The 
animal  is  of  a  general  brownish-gray,  speckled  with  whitish  and  brown 
granulations. 

This  species  in  Great  Britain  is  nearly  confined  to  the  chalk  districts 
of  the  south  of  England.  It  has  been  found  as  far  north  as  Wiltshire. 
There  is  a  notion  prevalent  that  it  is  not  an  original  inhabitant  of 
England,  but  that  it  was  introduced  by  the  Romans,  who  were  famous 
for  its  culture.  [HeliciD^e.]  There  is  no  evidence  to  prove  this,  and 
it  is  found  in  Sweden,  where  the  climate  is  much  more  rigorous  than 
our  own.  Its  great  necessity  is  chalk,  and  where  this  substance  pre- 
vails it  is  found.  This  snail  is  eaten  in  this  country.  Lister  says, 
"  They  are  boiled  in  spring-water,  and,  when  seasoned  with  oil,  salt, 
aud  pepper,  make  a  dainty  dish."  Dr.  Turtou  says,  "After  the  animal 
has  been  extracted  there  remains  at  the  bottom  of  the  shell  a  glairy 
transparent  matter,  which  affords  one  of  tho  best  and  most  durable 
cements  in  nature,  resisting  every  degree  of  heat  and  moisture." 

11.  Arbustorum,  Shrub-Snail.  Shell  brown,  closely  marbled,  with 
small  linear  paler  markings,  usually  one-banded  ;  outer  lip  white  and 
reflected.  This  snail  is  very  generally  distributed  in  woods  and  in 
damp  gardens  throughout  the  British  Isles.  It  is  remarkable  for  being 
found  higher  up  the  sides  of  mountains  than  any  other  British  species. 
In  the  Alps  it  nearly  approaches  the  snow-line. 

H.  Cantiana,  the  Kentish  .  Snail.  Shell  depressed,  globular,  semi- 
transparent,  bald,  open  ;  adult,  pallid  above,  rufous  below,  and  towards 
the  lip,  periphery  not  angulated  ;  outer  lip  edged  within  ;  umbilicus 
moderately  large.  It  is  chiefly  found  in  England  in  localities  south 
of  the  Thames,  where  it  occurs  amongst  brambles  and  by  hedges 
throughout  the  whole  district.  It  has  been  taken  in  the  west  of' 
England. 

H.  Cavthusiana,  Gibbs's  Snail.  Shell  rather  small,  depressed, 
whitish,  bald  ;  mouth  margined  within  by  a  milk-white  rib ;  umbilicus 
minute.  This  shell  is  only  found  on  the  chalk  downs  of  Kent  and 
Surrey.    It  was  discovered  by  Mr.  Gibbs  in  1814. 

H.  nemoraiis,  the  Garden,  Girdled,  or  Brown  Snail.  The  shell  is 
depressed  globose,  imperforated  when  adult,  with  or  without  coloured 
bands,  not  marbled ;  outer  lip  reflected  ;  pillar  lip  callous,  retiring. 

The  species  thus  characterised  embraces  the  II.  hortensis  and  II. 
hybrida  of  other  naturalists.  Messrs.  Forbes  aud  Hanley,  in  the 
'British  Mollusca,'  say,  "  We  have  followed  Pfeiffer,  Deshayes,  &c.,  in 
reuniting  horlcnsis  and  hybrida  to  the  typical  nemoraiis,  not  being 
able  to  detect  any  peculiarity  in  individuals  of  the  dark-mouthed  form 
which  is  not  likewise  represented  in  the  white-mouthed  variety, 
between  which  extremes  the  hybrida  is  the  connecting  link. 

II.  virgata,  Zoned  Snail.  Shell  depressed  turbinate,  smooth,  banded ; 
bands  not  linear;  upper  whorls  for  the  most  part  with  only  a  single 
zone  above  the  suture ;  mouth  usually  livid  red ;  outer  lip  edged 
internally. 

This  species  is  found  in  prodigious  numbers  in  many  chalk  and 
limestone  districts.  It  is  also  found  in  larger  numbers  near  the  sea. 
On  the  chalk  off  the  coast  of  Kent  it  occurs  frequently  in  great 
profusion.  It  is  widely  diffused  and  is  found  in  the  same  localities 
throughout  central  and  southern  Europe. 

H.  cricetorum,  Heath-Snail.  Shell  depressed,  semi-transparent,  not 
regularly  striated,  banded  with  brownish-yellow ;  mouth  small, 
outer  lip  acute,  not  edged  with  colouring  matter ;  umbilical  region 
capacious. 

This  suail  prefers  calcareous  soils,  and  is  often  abundant  on  sandy 
soils  near  the  sea.  It  is  very  widely  diffused  through  the  British  Isles, 
ranging  to  the  north  of  Scotland. 

11.  hispida,  Bristly-Snail.  Shell  reddish  horn-coloured,  more  or 
less  depressed ;  outer  lip  edged  below,  with  white  internally  ;  umbilicus 
moderately  large. 

The  species  //.  depilata  and  IT.  concinna  may  be  regarded  as  varieties 
of  this  species.  It  is  an  abundant  species,  on  waste  places,  by  hedges, 
aud  under  stones  in  all  parts  of  the  British  Isles. 

U.  scricca,  Silky  Snail.  Shell  depressed,  globular,  pallid.  t.rpnm-.-eat, 
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closely  downy  ;  spire  rnoro  or  less  raised ;  umbilicus  decidedly  small. 
It  is  widely  distributed,  and  appears  to  bo  m<.nt  abundant  in  tho 
neighbourhood  of  wet  mossy  rocks.  "  It  is  more  frequent  in  the  wc.it 
aud  south  than  elsewhere."    (Forbes  and  Hanley.) 

II.  ftisca,  Brown  Snail.  Shell  dopressed,  subglobular,  almost  imper- 
forated, not  minute,  transparent,  umber-coloured,  wrinkled;  outer  lip 
acute. 

It  .appears  that  this  delicate  and  well-marked  species  is  peculiar  to 
tho  British  Islands.  It  is  found  iu  bushy  places  in  many  parts  of 
England  and  Ireland. 

H.  pulchclla,  White  Snail.  Shell  depressed,  minute,  white  ;  mouth 
nearly  circular,  its  edgo  flatly  reflected.  The  animal  U  milky  white. 
It  is  very  generally  found  in  Great  Britain.  It  lives  under  stones,  in 
walls,  and  on  the  ground  often  in  dampish  places.  A  ribbed  variety 
has  been  described  under  tho  name  of  //.  costuta. 

H-  umbilieata,  Open  Suail.  Shell  small,  dark  brown,  unpolished, 
merely  wrinkled ;  whorls  five,  of  slow  increase ;  umbilicus  large ; 
mouth  small ;  outer  lip  acute.  The  animal  is  dusky,  nearly  black. 
It  is  the  Zoniles  vmibilieata  of  Gray.  It  is  abundant  in  many  localities 
on  the  faces  of  rocks  and  walls,  or  under  stones  in  dry  places. 

H.  pygmosa,  Pigmy  Snail,  resembles  the  last,  but  smaller,  paler, 
more  transparent,  more  compressed,  composed  of  four  turns  at  most ; 
the  mouth  less  circular.  It  is  found  iu  wet  places,  among  dead  leaves 
in  ditches,  and  by  springs.  It  is  often  overlooked  on  account  of  its 
minuteness. 

For  a  list  of  species  of  Helix  found  in  Great  Britain  see  IIeliciDjE. 

(Forbes  and  Hanley,  A  History  of  the  British  MoUutca ;  Dr. 
Turton,  A  Manual  of  the  Land  and  Fresh-Water  Shells,  edited  by  Dr. 
J.  E.  Gray.) 

HELLEBORE,  BLACK.  [Helleborus.] 

HELLEBORE,  WHITE.  [Veratrum.] 

HELLEBORUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Ranunculacece.  It  has  5  permanent  sepals,  rounded,  blunt,  large,  often 
herbaceous ;  petals  8  or  10,  very  short,  tubular,  nectariferous,  narrowed 
to  the  base;  stamens  30  to  00;  stigmas  terminal,  orbicular;  capsules 
leathery  ;  seeds  arranged  in  two  rows,  elliptical,  umbilicated. 

//.  nigcr,  Christmas  Rose,  is  found  in  the  shady  woods  of  the  lower 
mountains  of  many  parts  of  Europe.  The  plant  is  herbaceous,  with 
a  perennial  blackish-coloured  rhizoma,  tuberculated  aud  scaly,  from 
which  descend  numerous  thickish  radicles.  The  leaves  are  all  radical, 
with  long  cylindrical  aud  spotted  foot  stalks,  pedately  divided,  with 
the  lobes  from  7  to  9,  oblong-lanceolate,  sometimes  cuneatc-obovate, 
largely  serrated  towards  their  apices,  and  arranged  apparently  along 
the  forked  terminations  of  the  petiole ;  they  are  stiff,  almost  leathery, 
of  a  dirty  green  colour,  smooth  above,  paler  and  reticulate  beneath. 
The  scape  is  shorter  than  the  petiole,  furnished  with  two  or  three  oval 
bracts,  often  simple  and  single-flowered,  sometimes  forked  aud  2- 
flowered.  The  flower  is  large,  terminal,  white,  with  a  tinge  of  pink, 
the  most  conspicuous  part  being  the  petaloid  calyx.  Of  this  the  sepals 
are  5,  ovate  and  permanent;  the  petals,  8  to  10,  are  small,  greenish- 
coloured,  tubular,  tapering  towards  the  base,  with  the  limb  tubular, 
bilabiate,  and  their  outer  margins  terminated  in  a  tongue-shaped  lip  ; 
stamens  numerous,  longer  than  the  petals ;  ovaries  6  to  8 ;  stigmas 
terminal,  orbiculate ;  capsules  follicular,  leathery ;  seeds  many, 
elliptical,  umbilicated,  arranged  in  two  rows.  It  is  a  narcotic  acrill 
poison,  and  was  long  supposed  to  be  the  genuine  Black  Hellebore 
of  the  ancients.  The  fibres  of  the  rhizoma  are  the  parts  used 
officinally. 

H.  orientalis  is  found  in  mountainous  broken  ground  in  Greece 
and  the  Levant.  It  has  a  black  thick  rhizoma,  with  cylindrical  fibres; 
the  radical  leaves  are  stalked  pedate,  downy  beneath,  their  segments 
almost  sessile,  oblong,  acutely  serrulate ;  stem  taller  than  the  leaves, 
corymbose,  3-i)-flowered ;  floral  leaves  subsessile,  pahnated,  the 
lobes  3  to  5,  oblong-acute,  serrulate ;  calyx  purple,  with  oval  very 
blunt  sepals  ;  capsules  5.  The  root  was  formerly  much  celebrated  in 
mania,  epilepsy,  and  dropsy.  It  i3  still  used  in  the  Levant,  and  is 
called  '  Zoptane '  by  the  Turks.    It  is  acrid  and  violently  cathartic. 

H.  viridis  is  found  in  the  woods  and  thickets  of  Europe  on  a  chalky 
soil.  It  has  a  black  fleshy  rhizoma,  wTith  numerous  long  stout  fibres  ; 
the  leaves  are  a  bright  deep  green,  quite  smooth,  pedate,  the  cauline 
ones  subsessile  and  palmate  ;  the  segments  oblong,  undivided,  entire 
at  the  base,  somewhat  serrated  at  the  apex ;  stems  often  forked,  one 
foot  aud  a  half  high ;  the  flowers  are  few,  terminal,  and  asillary, 
stalked,  mostly  solitary,  drooping,  green  in  every  part ;  the  sepals  are 
roundish-ovate;  capsules  3  to  4,  short  and  wrinkled.  This  is  said  by 
Stevenson  and  Churchill  to  be  the  best  substitute  for  H.  orientalis, 
though  less  active. 

H.  fostidus  is  found  in  thickets  and  waste  ground,  chiefly  in  a 
chalky  soil,  in  the  more  -western  parts  of  Europe.  It  has  a  leafy 
many-flowered  stem  ;  the  leaves  are  stalked  pedate,  of  a  livid  green 
colour,  quite  smooth,  with  linear  oblong  or  lanceolate  serrated  seg- 
ments, the  upper  ones  gradually  losing  their  blade,  and  chauging  into 
pale  lanceolate  entire  bracts ;  the  flowers  are  numerous,  panicled,  and 
drooping;  petals  nearly  erect,  stained  with  dull  purple  about  the 
edges.  It  is  similar  iu  its  effects  to  II.  n  igcr.  The  leaves  are  emetic 
and  purgative.  They  have  been  strongly  recommended  as  a  vermi- 
fuge against  the  large  round  worm  (Atcaris  lumbrtcoides).  The  fresh 
root  of  Hellebore  applied  to  the  skin  indir.ee  inflammation  and 
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vesication  ,  given  internally,  it  acts  as  an  irritant  to  the  intestinal 
canal,  producing  vomiting  and  purging. 

(Royle,  Materia  Medica;  Lindley,  Flora  Mcdica.) 

HELMINTHIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Composite,  to  the  sub-order  Cichoracca;  and  the  section  Scorzonercw. 
It  has  the  phyllaries  in  one  row,  equal,  with  equal  subulate  adpressed 
ones  at  the  base,  and  surrounded  by  3-5  leaf-like  loose  bracts;  the 
receptacle  dotted;  the  fruit  compressed,  transversely  rugose,  rounded 
at  the  end,  and  with  a  slender  beak  longer  than  itself ;  pappus  in 
several  rows,  feathery.  There  is  but  one  species  inhabiting  Great 
Britain,  //.  echioides,  the  Ox-Tongue.  It  is  a  plant  from  2  to  3  feet 
in  height ;  the  branches,  stem,  leaves,  aud  involucre  are  covered  with 
strong  prickles  springing  from  white  tubercles,  and  with  3  minute 
hooks  at  the  apex.  It  is  found  on  dry  banks;  and  blossoms  in  July, 
August,  and  September.    (Babington,  Manual  of  British  Botany.) 

HELMINTHOCORTON.  [Ato^.] 

HELODUS.  [Fish.] 

HELONIAS,  a  genus  of  Plants  belonging  to  the  natural  order 
Mclanthacea:.  It  has  a  6-parted  perianth;  segments  narrow,  rather 
unequal,  obtuse,  not  striated  or  herbaceous,  nor  imbricating  ;  stamens 
6,  inserted  into  the  base  of  the  segments,  unequal ;  filaments  subu- 
late ;  anthers  reniform,  with  confluent  cells  ;  capsule  separating  into 
3  many-celled  follicles ;  seeds  compressed,  winged  at  the  apex,  or 
wingless. 

The  species  of  this  genus  contain  vcratria.  The  //.  officinalis  of 
Don,  it  is  well  known,  has  been  employed  for  obtaining  this  substance. 
This  plant  differs  from  Ilclonias,  and  Dr.  Lindley  has  described  it 
under  the  name  of  Asagrcca  officinalis.  [Cedadilla.]  The  other 
species  of  Jfclonias  used  medicinally  are  as  follows  : — 

//.  frigida  (  Vcratrum  frigidum,  Schlectcndal).  It  is  found  in  the 
alpine  region  of  Mount  Ovizaba  in  Mexico.  It  is  a  poisonous  plant, 
and  called  Savoeja  by  the  Mexicans. 

//.  crythrospcrma  is  a  native  of  the  United  States  in  moist  situations, 
on  river  banks,  and  high  mountains.  It  is  used  iu  the  southern  states 
of  America  for  destroying  flies. 

//.  dioica,  Unicorn' s-Horn  and  Devil's-Tiit  of  the  Americans.  It  is 
found  in  wet  meadows  and  bogs,  and  in  hilly  and  mountainous  regions 
in  tho  United  States.  It  is  bitter,  and  is  used  as  an  anthelmintic 
and  tonic. 

(Lindley,  Flora  Mcdica. 

HELO'PIDiE  (Leach),  a  family  of  Coleopterous  Insects  of  the 
section  Jletcromera  and  sub-section  Stcnclytra.  Distinguishing  charac- 
ters:— Head  short,  obtusely  terminated  anteriorly ;  mandibles  notched 
at  the  apex  ;  antenna}  placed  near  the  eyes,  generally  filiform,  or 
nearly  so,  or  slightly  thickened  at  the  apex,  where  the  joints  are  short ; 
the  basal  joint  of  the  antenna}  hidden  above  by  a  projected  margin 
of  the  head  ;  the  third  joint  long  ;  terminal  joint  of  the  maxillary 
palpi  large  and  securiform  ;  eyes  emarginated  anteriorly ;  legs  mode- 
rate ;  the  penult  imate  joint  of  the  tarsi  generally  simple  or  but  slightly 
emarginated ;  claws  simple ;  body  usually  convex,  and  of  an  oval 
form. 

The  larvae  of  these  insects  live  in  rotten  wood,  upon  which  they 
feed  ;  they  are  of  a  cylindrical  form,  hard  to  the  touch,  and  have  six 
small  legs,  attached,  two  to  each  of  the  thoracic  segments.  The 
perfect  insects  are,  like  the  larva,  also  found  in  rotten  wood,  or  under 
the  bark  of  trees ;  they  are  rather  slow  in  their  movements,  and 
generally  adorned  with  metallic  colours. 

In  the  genus  Helops,  as  it  is  now  restricted,  the  joints  of  the  antenna; 
are  somewhat  compressed ;  the  two  basal  joints  are  short,  the  third  is 
long;  the  two  or  three  terminal  joints  are  short  and  obconic,  the 
last  joint  is  the  shortest;  the  intermediate  joints  are  moderately  long 
and  nearly  cylindrical.  The  thorax  approaches  to  a  square  form,  or 
is  slightly  attenuated  behind,  and  is  closely  applied  to  the  elytra  :  the 
body  is  of  an  oblong  oval  form. 

H.  caraboides,  an  insect  very  abundant  in  various  parts  of  Eng- 
land, will  afford  an  example  of  this  genus.  It  is  rather  less  than  half 
an  inch  in  length,  of  an  oval  form  and  deep  brown  colour,  having 
a  bronze  gloss  in  certain  lights;  the  upper  surface  of  the  body  is 
finely  punctured,  and  so  are  the  stria}  of  the  elytra.  This  insect  is 
usually  found  under  the  bark  of  trees,  near  the  root. 

H.  ca:ruleus  is  another  species  of  this  genus,  which  is  common 
in  many  parts  of  England.  This  insect  is  nearly  three-quarters  of 
an  inch  in  length,  and  of  a  violet-blue  colour.  It  is  generally  found 
in  old  pollard  willow-trees.  The  larva  is  cylindrical  in  form,  of  a 
yellowish-white  colour,  and  has  two  recurved  hooks  on  the  terminal 
segment  of  the  body. 

Upwards  of  sixty  species  of  the  genus  Helops  are  enumerated  in 
catalogues,  and  these  are  chiefly  confined  to  Europe  and  North 
America. 

HELOPS.  [HELOPID2E.] 

HELOSCIA'DIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Umbelliferce  and  to  the  tribe  Amminece.  It  has  a  calyx  of  5  teeth  or 
obsolete ;  the  petals  ovate,  entire,  with  a  straight  or  incurved  apiculus ; 
the  fruit  ovate  or  oblong  ;  the  carpels  with  5  filiform  prominent  equal 
ridges;  the  interstices  with  single  vittcc,  the  carpophore  entire.  There 
Are.  3  British  species  of  this  genus  : — 

H.  nodifloruw,  with  the  leaflets  obtusely  serrate  ;  H.  repens,  with 
the  leaflets  roundish  ovate,  unequally  and  acutely  iuciso-serratc ; 


and  //.  inwndalum,  with  the  leaflets  of  the  lower  leaves  divided  into 
capillary  segments.    The  first  is  a  native  of  brooks  and  ditches,  and 
is  frequently  mistaken  for  the  water-cress.    [Sium.]    The  second  is  a 
rare  plant  in  Great  Britain.    The  last  species  is  found  in  ponds. 
(Babington,  Manual  of  British  Botany.) 

HELVELLACE^E  (Lindley),  a  natural  order  of  Plants  belonging 
to  the  Fungales,  and  equivalent  to  Berkeley's  order  Ascomycetes.  The 
genera  included  in  it  are  embraced  in  Fries'  cohort  Hymenomycetes. 

[FUNOI;  HTMENOMYCETE8.] 

HELVIN,  a  crystallised  Mineral  of  which  the  primary  form  is  a 
cube.  Cleavage  parallel  to  the  planes  of  the  regular  octahedron, 
indistinct.  Fracture  uneven.  Hardness  6  0  to  6*5  ;  scratches  glass. 
Colour,  pale-wax  and  greenish-yellow.  Streak  white.  Lustre  resinous, 
vitrco-resinous ;  translucent ;  transparent  on  the  edges.  Specific 
gravity,  3'166.    It  is  found  at  Schwarzenburg  in  Saxony. 

Before  the  blow-pipe  or  charcoal  it  melts  with  effervescence  into  a 
globule  of  the  same  colour  aB  the  mineral ;  in  the  oxidising  flame  tho 
colour  becomes  deeper  and  tho  fusion  is  more  difficult ;  with  borax  it 
yields  a  transparent  glass  often  coloured  by  manganese.  Analysis  by 
Qmelin : — 

Silica   35-272 

Glucina   .  8-026 

Alumina  and  Glucina  ....  1-445 
Protoxide  of  Manganese  .  .  .  29'344 
Protoxide  of  Iron  .....  7'990 
Sulphuret  of  Manganese  .  .  .  14-000 
Loss  by  calcination  P155 
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HELWINGIACE^E,  Hclwingiads,  an  order  of  Diclinous  Exogenous 
Plants,  represented  by  one  species  jfehoingia  Rusciflora.  This  plant 
is  a  native  of  Japan,  where  its  young  leaves  are  eaten.  It  is  a  shrub 
with  alternate  stipulate  loaves,  and  fascicled  flowers.  Decaisne, 
who  first  constituted  tho  order,  regarded  it  as  allied  to  JIamamcli- 
dacca:  But  its  minute  embryo  and  unisexual  flowers  remove  it  far 
from  this  order,  whilst  its  inferior  fruit  and  seed  bring  it  near  to  G-  ■• 
ryacccc.  It  has  an  indirect  affinity  also  with  Sanlalaceat.  (Li 
Vegetable  Kingdom.) 

HEMATITE.  [Hematite.] 

HEMERIPUS.  [Elateridvk] 

HEMERO'BIUS,  a  genus  of  Insects  of  the  order  Newoplcra  and 
section  Planipcnncs.  The  genus,  as  established  by  Linnaeus,  has 
been  dismembered  by  subsequent  entomologists,  and  is  now  equi- 
valent to  a  family  distinguished  by  the  filiform  antenna}  and  by  the 
number  (four)  of  the  palpi  of  the  insects  included  in  it.  They  have 
soft  slender  bodies,  much  exceeded  in  length  by  the  large  reticulated 
wings,  which,  when  the  animal  is  at  rest,  are  deflexed.  Their  eyes 
are  globular  and  vividly  metallic.  The  larva;  are  ferocious  in  habit, 
and  prey  upon  plant-lice,  seizing  them  with  their  powerful  jaws  and 
•sucking  their  prey  to  death.  When  full  grown,  they  spin  and  envelop 
themselves  in  a  silken  cocoon.  The  eggs  of  Hemcrobii  arc  deposited 
on  plants,  and  are  pendunculated,  so  as  to  resemble  fungi,  for  which  they 
have  sometimes  been  mistaken.  These  insects  range  from  Europe  to 
Australia,  and  there  are  many  species  natives  of  the  British  Isles. 

HEMEROCALLIS,  a  genus  of  Plants  belonging  to  the  natural 
order  Liliacece.  It  has  a  cainpanulate  corolla,  seated  on  a  cylindiical 
tube ;  the  stamens  are  bent  down;  the  capsule  is  3-edged  ;  the  root  is 
composed  of  thick  fibres;  the  leaves  are  scattered,  linear;  the  flowers 
are  large,  yellow  or  yellow-brown.  The  species  are  called  Day-Lilies. 
U.  flava  is  a  native  of  Germany,  and  H.  fidva  of  Italy.  Several 
species  are  cultivated  in  our  gardens,  as  H.  disticha  from  China.  27. 
Suboldii  from  Japan,  H.  speciosa,  and  H.  graminca. 

HEMICARDIUM.  [Conchacea.] 

HEMICI'DARIS,  a  genus  of  Fossil  Echinodermala,  from  the  Oolite. 

HEMICYCLO'STOMA,  M.  Do  Blainville's  name  for  the  fourth 
family  of  his  order  Asiphonobranchiata,  the  latter  being  the  second 
order  of  the  first  sub-class  (Paracephalophora  dioica)  of  the  class  Para- 
cepJialophora,  the  second  class  of  his  Malacozoa.  [NERiTiDiE.j 

HEMIDACTYLUS.  [Geckotid^:.] 

HEMIONUS.  [Equidje.] 

HEMIPNE'USTES,  a  genus  of  Fossil  Echinodermata,  from  the 
Chalk-Marl. 
HEMIPODIUS.  [Tetraonid^.] 

HEMI'PTERA  (from  fat,  half,  and  irrepSv,  a  wing),  one  of  the 
orders  of  the  class  Jnsecta. 

The  order  Hcmvptera,  according  to  the  twelfth  edition  of  the 
'  Systema  Naturae '  of  Linnaeus,  contains  insects  which  agree  in  having 
incomplete  metamorphoses  (that  is,  the  larva  and  pupa  both  possess 
the  power  of  locomotion,  and  bear  a  great  resemblance  to  the  perfect 
insect),  and  also  in  having  the  superior  wings  generally  coriaceous, 
and  the  inferior  membranous.  Thus  Linnaeus  included  in  this  order 
the  Cockroaches,  Locusts,  Grasshoppers,  Bugs,  Cicada,  &c.  The 
last-mentioned  insects,  the  Bugs  and  Cicada,  however  differ  very 
materially  from  the  former,  inasmuch  as  they  possess  a  suctorial 
instead  of  a  masticatory  mouth  ;  and  as  these  latter  characters  have 
been  considered  of  great  importance  by  all  the  more  modern  entomo- 
logists, the  term  Hemiptcra  ha^  been  restricted  to  such  insects  as  have 
imperfect  metamorphosis  and  a  suctorial  mouth. 
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This  definition  will  includo  tlio  Linnaoan  genera  Fulyoria,  Cicada,  | 
Notonccla,  Nepa,  Cimex,  Aphis,  Chermes,  Coccus,  and  Thrips,  and  these, 
with  the  addition  of  the  genua  1'ule.r,  constitute  tho  order  to  which 
Fabricius  applies  the  name  of  Ryngota.  Without  tiie  last-mentioned 
genus  they  constitute  the  order  Jlemiptera  according  to  Latroille, 
Burmeister,  and  most  of  the  foreign  entomologists ;  and  the  orders 
Hemiptera  and  Jlomoptera  according  to  Leach,  Stephens,  M'Leay,  and 
several  other  British  authors. 

The  Jlemiptera  are  divided  by  Latreille  into  two  sections ;  to  the  first 
he  applies  the  name  of  H eteroptera,  and  to  the  second  that  of  Homoptcra. 
[Homofteiia.]  The  Heteroptera  are  characterised  by  having  the  rostrum 
attached  to' the  fore  part  of  the  head  ;  the  elytra  coriaceous  with  tho 
extremity  membranous,  folding  one  over  tho  other  when  at  rest,  and 
the  first  segment  of  the  trunk  (or  tho  prothorax)  tho  largest,  and 
forming  tho  most  conspicuous  part  of  the  thorax.  The  second  section, 
Homoptcra  (which  by  many  of  tho  English  entomologists  is  regarded 
as  an  order),  is  distinguished  by  tho  proboscis  being  attached  to  the 
lower  portion  of  the  head,  near  the  chest;  the  elytra  almost  always 
of  a  uniform  coriaceous  texture,  with  their  inner  margin  straight  and 
contiguous  :  the  three  segments  of  the  thorax  are  united  in  a  mass, 
and  the  first  is  frequently  shorter  than  the  second.  All  the  insects 
of  this  section  feed  exclusively  on  vegetablo  juices.  [Homoptera.] 
We  shall  at  present  confine  our  remarks  to  the  first  section,  or  to  the 
true  Hemipterous  insects. 

In  the  greater  number  of  the  Heteropterous  Hemiptera  the  head  is 
small,  situated  on  the  same  plain  as  the  thorax,  or  nearly  so  ;  the 
fore  part  is  somewhat  produced  ;  the  eyes  are  of  moderate  size,  very 
convex,  and  hence  project  rather  suddenly  from  the  sides  of  the  head  : 
between  the  eyes  there  are  in  many  species  two  ocelli,  or  simple  eyes; 
the  antenna;  are  of  moderate  size,  composed  of  long  joints,  few  in 
number,  and  situated  in  front  of  the  eyes  :  the  part  usually  termed 
the  thorax  in  descriptions,  but  which  is  in  fact  the  prothorax,  is  of 
moderate  size,  often  broader  than  long,  and  very  frequently  produced 
ou  each  side,  so  as  to  form  an  angular  projection  ;  the  scutellum  is 
large,  generally  triangular  ;  but  in  some  (the  Scutellcrce,  for  instance), 
it  assumes  the  form  of  the  body,  and  is  so  large  that  it  completely 
covers  that  part ;  the  body  itself  is  often  fiat  or  concave  above ; 
convex  and  more  or  less  distinctly  keeled  beneath  :  when  the  wings 
are  closed  the  upper  part  of  these  insects  generally  presents  a  flat  or 
slightly  convex  surface,  and  is  seldom  very  convex.  The  legs  are  of 
moderate  size,  or  not  unfrequently  long.  In  certain  groups  (the 
Coreidce)  the  posterior  thighs  of  the  males  of  many  of  the  species  are 
remarkably  large,  and  many  have  the  tibia;  also  large,  often  broad  and 
compressed. 

The  proboscis  spriugs  from  the  fore  part  of  the  head,  and  when  not 
in  use  is  suddenly  curved  downwards  and  backwards,  and  lies  close 
to  the  under  surface  of  the  thorax  and  between  the  fore  pair  of  legs. 
It  consists  of  a  jointed  process  (ct),  which  is  grooved  upon  the  upper 
Bide,  and  in  this  groove  there  are  four  setse  (b),  or  bristle-like  organs, 
which  are  covered  above,  at  their  base,  by  another  appendage  (c), 
which  is  supposed  to  be  analogous  to  the  upper  lip  or  labrum  of 
mandibulate 'insects ;  whilst  the  four  setae  probably  represent  the 
mandibles  and  maxilla;,  and  the  jointed  process  the  labrum.  In  the 
figure,  the  seta;  (b)  are  represented  as  disengaged  from  their  sheath  (a), 
and  the  labrum  is  lifted  up.  AVhen  in  the  ordinary  position  these 
organs  form  together  a  tube,  by  means  of  which  the  juices  of  plants 
or  animals  are  extracted  and  conveyed  to  the  oesophagus. 


The  Heteroptera  are  divided  by  Latreille  into  two  families ;  the 
first,  or  the  Geocorisce,  are  characterised  as  having  the  antenna;  free, 
longer  than  the  head,  and  inserted  between  the  eyes  and  near  their 
anterior  margin.  The  tarsi  are  3-jointed,  but  the  first  joint  is  some- 
times very  short.  The  second  family,  to  which  the  name  of  Hydro- 
corisw  is  applied,  have  the  antenna;  inclosed  and  hidden  in  a  groove 
beneath  the  eye  ;  the  tarsi  have  but  two  distinct  joints,  and  the  eyes 
are  generally  very  large. 

The  species  of  the  family  Geocorisce  are  for  the  most  part  found  on 
the  leaves  of  trees  or  small  plants  ;  some  there  are  which  do  not  quit 
the  ground,  and  there  are  others  which  live  upon  the  surface  of  the 
water.  The  genera  Hydrometra,  Gcrris,  and  Velia  afford  examples  of 
this  mode  of  life.  [Htdrometrid>b.] 

Tho  insects  belonging  to  the  second  family  (Hydrocorisw)  live,  as 
their  name  implies,  in  the  water,  and  they  prey  upon  other  insects. 

The  two  families  which  have  just  been  characterised  are  by  most 
entomologists  regarded  as  sections  or  subsections  rather  than  families; 
the  latter  is  in  fact  an  aberrant  group,  the  former  containing  by  far 


tho  greater  portion  of  the  species.     Regarding  thorn  therefore  aa 
sections,  they  may  be  divided  into  tho  following  families  :— 
Geocorisce. 

Family  1.  Sculelkridce.  Family  &  Cimicidw. 

2.  J'entalomidw.  «•  Jteduviidu:. 

3.  Corcid<e.  7.  Hydromctridce. 

4.  Acanlhiidce. 

Hydrocorisw. 

Family  1.  Ncpida.  Family  2.  Notoncctidce. 

HEMIRAMPIIUS.  [Esox.] 
HEMITRAGUS.  [Capre.*;.] 

HEMI'TRYl'A,  a  genus  of  Fossil  Polypiaria,  in  tho  Limestone  of 
Devonshire,  allied  to  Fenestella.  (Phillips.) 
HEMLOCK.  [Conium.] 
HEMLOCK,  WATER.  [Cicuta.] 
HEMP.  [Cannabis.] 
HEMP-AGRIMONY.  [Eupatorium.] 
HEMP-NETTLE.  [Galkop.sis.] 
HENBANE.  [Hyoscyamus.] 

HENBIT,  or  LAMIUM  AMPLEXICAULE.  [Lamium.] 

HENIOCIIUS.  [CHJ3TODO.N.] 

HENNA.  [Lawsonia.J 

HENSLOVIA'CE^E,  a  very  small  natural  order  of  Exogons.  Of 
this  order  there  is  but  one  genus,  Henslovia,  and  three  or  four  species. 
They  are  all  natives  of  the  hot  and  damp  parts  of  the  East  Indies. 
They  are  all  trees,  with  opposite  entire  exstipulate  leaves,  and  minute 
racemose  apetalous  flowers,  with  as  many  anthers  sessile  in  the  sinus 
of  the  calyx  as  there  are  lobes  of  that  organ  ;  a  2-collod  many-seeded 
ovary,  and  a  single  style. 


llcnslocia  pubescrns. 
1,  a  flower  magnified  ;  2,  a  vertical  section  of  tbc  ovary. 


In  his  'Vegetable  Kingdom'  Dr.  Lindley  says  of  this  order: — 
"  After  vain  attempts  at  settling  the  true  place  of  the  genus  Henslovia 
iu  the  natural  system,  some  specimens  with  ripe  fruit,  for  which  I  am 
indebted  to  Mr.  Griffith,  place  the  question  nearly  at  rest.  The  habit 
of  the  plant  was  evidently  that  of  Viburnum  ;  but  its  superior  ovary 
and  indefinite  ovules  forbade  any  reference  to  Caprifoils.  But  Hy- 
drangeads  differ  from  that  order  mainly  iu  their  indefinite  seeds,  small 
quantity  of  albumen,  and  constant  tendency  to  produce  a  superior 
ovary.  Henslovia  agrees  with  them  still  further ;  the  flowers  are 
polygamous,  the  seeds  are  winged,  which  is  also  the  case  in  Hydrangea 
cordifolia  and  others,  and  the  albumen  is  wholly  deficient.  The  chief 
distinction  consists  in  the  complete  adhesion  of  the  styles  into  one 
undivided  cylinder;  but  in  Hydrangeads  we  have  the  same  pecu- 
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HEPATlCiE. 


HERBARIUM. 


liarity  in  Schizophragma  and  Bvoussaisia,  On  that  account  however 
Jlcnslovia  may  be  regarded  as  a  relation  of  Brexia,  but  its  decidedly 
opposite  leaves  are  unfavourable  to  the  union  of  the  two  in  the  same 
order." 

HEPATIC<E,  that  portion  of  the  old  family  of  Miisci,  or  MosseH, 
known  commonly  as  Liver-Worts,  have  received  this  name.  In  his 
alliance,  Muscales,  Dr.  Lindley  refers  the  orders  Riccidccce,  Eqwise- 
lacar,  Jungcrmanniacca;  and  MarohwntiacCCS  to  the  division  ffepaticce. 

[ACKOGENS  ;     RlCCIACEJE;     J UNOEItMANNIACEiE  ;     M AliCIIANTIACEiU  j 

Musor.] 
HEPATITE.  [Bauytes.] 

HE'PATUS,  Latreillc's  name  for  a  genus  of  Brachyurous  Crusta- 
ceans, placed  by  M.  Milne-Edwards  under  the  tribe  of  Calappiaus,  and, 
in  the  opinion  of  the  latter,  establishing  the  passage  between  the 
Cancerians,  which  they  approach  in  their  general  form  ;  the  Calapptr, 
which  they  resemble  in  the  disposition  of  their  chclx  (mauus) ;  and 
the  Leucosians,  from  which  they  differ  but  little  with  reference  to  the 
method  of  the  organisation  of  the  mouth.  Tho  carapace  is  large, 
convex,  regularly  arched  anteriorly,  strongly  narrowed  posteriorly ; 
the  hepatic  regions  are  very  large,  and  the  branchial  regions  very 
small.  The  front  is  narrow,  straight,  rather  projecting,  and  placed  a 
good  deal  above  the  level  of  the  lateral  border  of  the  carapace,  which 
prolongs  itself  under  tho  orbits  to  reach  the  sides  of  tho  buccal  frame. 
The  orbits  are  small,  circular,  and  placed  on  the  same  level  with  the 
front.  *  The  internal  antenna)  are  somewhat  apart,  and  are  bent  back 
very  obliquely  under  the  front.  The  external  antenna)  occupy  the 
internal  angle  of  tho  orbits,  which  they  separate  from  the  antennary 
pits;  their  basilary  joint  is  narrow,  but  rather  long;  the  second  is, 
on  the  contrary,  small,  and  their  terminal  stem  is  nearly  rudimentary. 
The  buccal  frame,  which  is  very  narrow  forwards,  and  nearly  regularly 
triangular,  prolongs  itself  beyond  the  level  of  the  lower  border  of  the 
orbits,  and  is  entirely  occupied  by  the  external  jaw-feet,  the  third 
joint  of  which  is  triangular  and  terminated  internally  by  a  straight 
edge,  under  which  are  concealed  the  remaining  joints.  The  sternal 
plastron  is  oval,  and  presents  nothing  remarkable.  The  anterior  feet 
are  strong  without  being  large,  and  arc  capable  of  a  close  and  exact 
application  against  the  lower  surface  of  the  body,  where  they  are 
entirely  concealed  :  the  hand  is  surmounted  by  a  crest,  and  the  claws 
are  rather  inclined  downwards  and  inwards.  The  remaining  feet  arc 
(if  moderate  length,  and  tho  abdomen  is  divided  into  seven  joints  in 
botli  sexes. 

The  only  Rpccics  known,  Ifepatus  fascialus  (Calappa  angustata  of 
Fabriciuk;  Cancer  princcps  of  Herbst;  and  Calappa  angustata  of 
Dose),  and  If.  Ckilicnsis,  are  inhabitants  of  the  coasts  of  America  :  the 
first  having  been  found  in  the  north  and  at  the  Antilles;  the  second 
on  the  coast  of  Valparaiso.  (Milne-Edwards.) 


ILp  itus  fnst  iittus. 


HEPIA'LID^E,  a  family  of  Lepidopterous  Insects  of  the  section 
Lepidoptera  Nocturna  of  Latreille.  The  Moths  belonging  to  this 
family  are  distinguished  by  the  want  of  toDgue,  the  wings  being 
deflexed,  long  and  narrow,  and  the  thorax  devoid  of  crest.  Their 
larvfc  live  in  the  interior  of  vegetables,  on  which  they  feed,  or  in  some 
instances  they  live  in  the  ground,  and  feed  upon  the  roots  of  plant.? ; 
they  are  fleshy,  naked,  and  have  six  thoracic,  eight  abdominal,  and 
two  anal  feet.  The  pupa)  have  the  segments  of  the  body  denticulated. 

The  principal  genera  contained  in  this  family  are  llcpialus,  Cossue, 
Stygia,  and  Zcuzera. 

In  the  genus  Hcpiahis  (Fabricius)  the  antenn;e  are  much  shorter 
than  the  thorax,  the  wings  are  long  and  narrow,  the  posterior  pair 
nearly  equal  to  the  anterior.  The  larva:  live  in  the  ground  and  upon 
t  he  roots  of  plants. 

Htpitdus  llumuli,  i\n  insect  commonly  known  by  the  name  of  Ghost- 
Moth,  will  afford  an  example  of  this  genus.  This  moth  measures  from 
i  i  to  2  inches  in  width  when  the  wings  arc  expanded,  and  a  large 


female  is  sometimes  3  inches  in  width.  The  malo  is  of  an  imma- 
culate silvery-white  colour  above,  and  brown  beneath.  When  on 
the  wing,  which  is  usually  in  the  evening  about  twilight,  it  is  seen  ' 
with  tolerable  distinctness  if  below  tho  eye,  on  account  of  its  white 
colour;  but  upon  a  slight  change  in  its  position,  when  the  darker 
colour  of  tho  underside  of  the  wings  is  opposed  to  the  eye,  it  sud- 
denly disappears;  hence  probably  arises  tho  namo  which  has  been 
applied  to  it. 

Mr.  Stephens,  in  his  '  British  Entomology,'  however  accounts  for 
the  name  in  another  manner ;  he  says  it  is  "  very  common  in  grassy 
places  in  tho  middle  of  June,  and  notunfrequeutly  met  with  in  church- 
yards, whence  its  name  of  Ghost-Moth."  The  female  Ghost-Moth  is 
very  dissimilar  in  colour  to  tho  male ;  indeed  such  is  the  case  in  all 
the  species  of  Jfcpialiui.  Tho  anterior  wings  are  of  a  buff  yellow 
colour  above,  with  spots  of  a  deeper  hue;  the  under  wings  are  palish- 
brown,  having  a  faint  pink-tint. 

Five  or  six  other  species  of  this  genus  inhabit  this  country. 

(Stephens,  J I  lustrations  of  British  Entomology.) 

HERACLE'UM,  a  genus  of  Plants  belonging  to  the  natural  order 
UmbMifcrK  and  the  tribe  Peucedanecc.  The  calyx  consists  of  5  miuuto 
teeth,  the  petals  obcordatc  with  an  inflexed  point,  the  outer  ones 
radiant.  Thero  are  thirty-four  species  noticed,  but  only  one  of 
these  is  found  in  Great  Britain,  and  few  are  applied  to  any  useful 
purpose. 

//.  Sphondylium,  Cow-Parsnip,  or  Hog-Weed,  has  ternato  pinnate 
leaves,  the  leaflets  lobed  or  pinnatifid,  cut,  and  serrated.  The  stem 
is  about  4  feet  high,  the  lower  leaves  very  large,  and  the  flowers  whito 
or  reddish.  It  is  a  native  of  Europe,  and  probably  of  Siberia,  and 
is  found  plentifully  in  the  meadows  and  hedges  of  Great  Britain. 
The  whole  plant  affords  wholesome  and  nourishing  food  for  cattle, 
and  is  collected  in  Sussex  for  fattening  hogs;  hence  it  is  sometimes 
called  Hog- Weed.  Cows  and  rabbits  are  also  fond  of  it,  and  horses 
will  sometimes  eat  it,  but  it  does  not  appear  to  be  so  agreeable  to 
them.  The  Kamtschatkadales  and  Russians  are  in  the  habit  of  using 
the  shoots  and  leaf-stalks  as  food,  after  the  rind,  which  is  bitter,  has 
been  taken  off.  They  collect  large  bundles  of  the  plants,  and  during 
the  process  of  drying  the  stalks  become  covered  with  a  saccharine 
efflorescence,  which  is  esteemed  a  great  delicacy.  The  Russians 
distil  an  ardent  spirit  from  the  stalks  thus  prepared,  by  first  ferment- 
ing them  in  water  with  bilberries.  Tho  seeds  of  the  plant  are  diuretic 
and  stomachic,  and  exhale  a  powerful  odour. 

H.  pubescent  has  tcrnate  leaves,  somewhat  pubescent  beneath ;  the 
leaflets  toothed  and  pinnatifid ;  the  umbels  of  many  rays ;  involucre 
from  1  to  2  leaves ;  the  fruit  elliptic  having  the  disc  rather  villous. 
It  is  a  native  of  Taurida  in  shady  places,  and  of  the  Caucasus  in 
alpine  places.  The  young  shoots  are  filled  with  a  sweet  aromatic 
juice,  which  is  eaten  by  the  natives  of  the  Caucasus  in  a  crude  state. 

11.  Pyrenaicum,  has  large  leaves,  tomentose  beneath;  the  leaflets 
lanceolate,  toothed,  or  ternate ;  the  involucre  of  few  leaves ;  the  young 
fruit  covered  with  long  hairs;  the  matured  ones  glabrous  and  nearly 
orbicular.  It  is  a  native  of  the  Eastern  and  Central  Pyrenees,  and  of 
Italy.  D.  Don  thinks  that  this  plant  is  identical  with  the  //.  gummi- 
fcrum  of  Wiildenow,  which  was  supposed  to  yield  the  Gum  Ammonia- 
cum  of  commerce.  Don  has  however  identified  the  plant  which  yields 
this  gum,  and  has  placed  it  in  a  new  genus.  [Dorema.] 

All  the  species  of  llcraclcum  grow  well  in  any  soil,  and  are  easily 
propagated  by  seeds  or  by  dividing  the  root. 

(Don,  Dichlamydeous  Plants  ;  Burnett,  Outlines  of  Botany  ;  Babing- 
ton,  Manual  of  British  Botany.) 

HERBARIUM,  the  name  given  to  specimens  of  Plants  when  they 
have  been  collected  and  dried.  The  possession  of  an  herbarium  is 
almost  essential  to  the  study  of  systematic  Botany,  as  it  is  impossible 
to  cultivate  at  once  the  larger  proportion  of  the  species  of  plants  which 
inhabit  the  earth's  surface.  The  use  also  of  an  herbarium  will  be 
found  constantly  to  supply  the  place  of  recent  plants.  Hence  all 
persons  who  study  botany  possess  themselves  of  an  herbarium  more 
or  less  extensive  according  to  the  range  and  nature  of  their  studies. 
The  following  hints  for  forming  an  herbarium  are  chiefly  derived 
from  Professor  Balfour's  valuable  '  Class-Book  of  Botany  : ' — 

The  specimens  to  be  dried  and  kept  in  the  herbarium  should,  if 
possible,  be  gathered  in  fine  weather,  and  free  from  external  moisture. 
In  selecting  them  care  should  be  taken  to  have  the  plants  in  a  perfect 
state  of  growth,  with  all  the  parts  from  which  the  characters  of  the 
order,  genus,  or  species  are  taken.  The  entire  plant,  where  practi- 
cable, should  be  preserved.  Of  course  this  is  impossible  with  trees, 
but  the  completer  the  specimens  the  better  for  study.  In  trees,  por- 
tions of  the  branches,  with  the  leaves,  flowers,  and  fruit  should  bo 
taken,  and,  where  possible,  sections  or  small  portions  of  the  stem, 
roots,  &c.  In  the  case  of  tall  and  slender  grasses  and  sedges,  they 
may  be  folded  once  or  twice  backwards  and  forwards,  to  make  room 
for  them  on  a  single  sheet.  Thick  branches,  roots,  stems,  &c.  may  be 
split  to  allow  of  pressure.  In  plants  with  dioecious  flowers,  both  the 
staminiferous  and  pistilliferous  flowers  should  be  obtained.  Some 
plants,  as  species  of  the  genus  Bubus  and  Salix,  demand  that  both 
flowering  and  leafing  shoots  should  be  gathered.-  In  glueing  the 
plants  on  to  the  paper,  care  must  be  taken  to  expose  both  si  les,  so  that 
all  parts  of  the  structure  may  be  seen.  Careful  dissections  of  plants 
may  be  dried  and  fastened  on  to  paper,  ami  these  will  facilitate 


77 


subsequent  examination  very  much.  All  bad,  doubtful,  injured,  or 
imperfect  spocimens  should  bo  rejected. 

In  collecting  plants  a  trowel  will  be  found  useful,  and  when  gathered 
they  should  be  placed  in  a  tin  box  or  vasculum  till  they  aro  trans- 
ferred to  paper.  Somo  plants  require  drying  or  pressure  immediately. 
Under  these  circumstances,  Dr.  Balfour  recommends  a  field-book, 
consisting  of  some  bibulous  paper  strapped  between  two  pieces  of 
board,  iuto  which  the  plants  needing  drying  may  bo  thrust  at 
once. 

The  paper  employed  may  be  ordinary  blotting-paper,  but  tho  paper- 
makers  have  made  a  paper  for  botanical  use  which  may  be  more 
advantageously  employed.  Iu  London,  Bcntall's  drying-paper  is  used  ; 
there  is  also  another  paper  used  in  Scotland,  called  tho  '  Edinburgh 
botanical  drying-paper.'  It  is  made  iu  sheets  18  inches  long  and 
11  inches  broad.  This  paper  is  included  between  boards.  These 
should  be  exactly  the  size  of  the  drying-paper.  Several  sets  of  boards 
of  varying  thicknesses  should  be  employed,  and  pressure  may  be 
applied  by  means  of  a  weight  or  straps.  The  latter  is  tho  most  easy 
process  whilst  travelling.  In  order  that  the  plants  may  dry  freely, 
various  suggestions  have  been  made  for  making  holes  in  the  boards 
or  forming  them  of  a  kind  of  framework,  by  which  the  air  would 
pass  through. 

In  putting  down  the  plants  the  following  plan  should  be  pursued : — 
"  A  parcel  of  not  less  than  four  sheets  of  paper  is  put  on  one  of  the 
outside  boards,  then  one  or  more  specimens  are  laid  on  this  sheet 
according  to  their  size.  The  specimens  should  be  spread  out  care- 
fully, their  natural  habit  being  preserved  as  far  as  possible.  When 
plants  require  to  be  folded,  the  slips  of  paper  already  mentioned  are 
passed  over  the  bent  portions  so  as  to  retain  them  in  their  position. 
Having  placed  one  specimen  or  set  of  specimens  on  the  sheet,  another 
parcel  of  not  less  than  four  sheets  is  laid  over  them  ;  and  in  doing 
this  the  leaves  and  other  parts  are  arranged  with  the  hand  or  the 
forceps.  The  same  process  is  repeated  until  a  dozen  or  more  such 
parcels  have  been  arranged  one  over  the  other.  Then  a  thin  board  is 
inserted,  and  other  parcels  of  paper  and  specimens  are  arranged  above 
it,  until  they  arc  exhausted,  or  until  the  bundle  is  of  sufficient  size. 
Another  such  board  is  then  laid  on  the  top,  and  the  whole  is  subjected 
to  pressure.  The  paper  is  changed  after  twelve  hours'  pressure,  the 
plants  being  lifted  by  means  of  the  forceps  and  placed  in  dry  parcels 
of  paper,  while  that  which  is  moist  is  hung  up  to  dry.  The  intervals 
between  the  changing  of  the  paper  may  be  increased  or  diminished 
according  to  circumstances."  Very  succulent  and  wet  plants  require 
frequent  changing  and  much  drying.  Most  specimens  will  dvj  in 
eight  or  ten  days.  Succulent  plants  need  to  be  killed  first  by  immer- 
sion in  boiling  water.  Aquatic  plants  and  wet  plants  should  be  placed 
in  a  napkin  and  pressed  before  they  are  put  into  the  paper.  The 
moist  paper  will  dry  in  ten  or  twelve  hours.  Along  with  the  plant  a 
label  should  be  inserted,  with  all  particulars  known  about  the  speci- 
men, as  where  gathered,  what  elevation,  &c. 

When  the  specimens  are  thoroughly  dry  a  selection  is  made  for  the 
herbarium.  These  should  be  fastened  by  means  of  thin  fine  glue  on 
thick  wide  paper,  17  inches  long  and  10^  inches  broad.  The  name  of 
the  plant,  its  locality,  or  any  other  particulars,  may  be  then  written 
on  the  paper.  In  order  to  preserve  the  specimens  from  the  attacks 
of  insects,  &c,  they  should  be  touched  with  a  strong  solution  of 
corrosive  sublimate  in  camphorated  spirit,  or  in  a  solution  of  naphtha 
(half  a  drachm  to  the  ounce).  The  sheets  may  then  be  arranged  in  a 
case,  according  to  their  genera  or  natural  orders. 

Fruits,  specimens  of  wood  and  bark,  large  roots,  lichens  and  alga; 
on  rocks  and  stones,  may  be  arranged  in  drawers,  glazed  cases,  or  glass 
jars.  Succulent  fruits  and  roots  are  best  preserved  in  a  strong  solution 
of  salt  and  water,  or  in  pyroligneous  acid,  diluted  with  3-5  parts  of 
water,  or  in  alcohol.  In  some  instances  a  solution  of  4  ounces  of  bay 
salt,  2  ounces  of  burnt  alum,  and  5  grains  of  corrosive  sublimate,  in 
2  quarts  of  boiling  water,  has  been  used  with  advantage.  These 
jars  are  best  covered  with  a  stout  piece  of  caoutchouc  tied  round 
the  neck. 

For  the  preparation  of  specimens  for  the  microscope,  see  the  article 
Microscope. 

HERB-PARIS.  [Paris.] 
HERCINITE,  an  iron  spinel.  [Spinel.] 

HERDERITE,  a  Mineral,  which  occurs  in  crystals  embedded  in 
fluor  at  Ehrenfriedersdorf  in  Saxony.  Primary  form  a  right  rhombic 
prism.  Cleavage  parallel  to  the  lateral  planes,  and  in  the  long  diagonal 
of  the  prism.  Fracture  small,  conchoidal.  Hardness  5.  Colour 
grayish  and  yellowish-white.  Streak  white.  Lustre  vitreo-resinous ; 
nearly  transparent.    Specific  gravity,  2-985. 

HERI'ADES,  a  genus  of  Hymenopterous  Insects  of  the  section 
Mellifera  (Latreille)  and  family  Apida>.  Distinguishing  characters  : — 
Body  elongated,  slender,  almost  cylindrical,  that  of  the  males  with  a 
small  cavity  beneath  near  the  apex ;  mandibles  triangular;  maxillary 
palpi  2-jointed. 

The  little  bees  belonging  to  this  genus,  we  are  informed  by  Latreille, 
make  their  nests  in  holes  in  old  trees ;  we  presume  that,  as  in  the 
genus  Chcelostoma,  the  holes  are  made  by  the  bees  themselves. 

If.  campanularum,  a  species  very  common  in  various  parts  of  Eng- 
land, is  about  a  quarter  of  an  inch  in  length,  of  a  black  colour,  and 
sparingly  covered  with  grayish  hairs,    This  little  bee  is  by  far  the 


smallest  British  Hpocion  known  of  the  family  to  which  it  belong ;  it 
i.i  common  during  tho  Hummer  and  autumnal  months  in  tho  flower* 
of  tho  various  i:pooies  of  (Jampitnuttr,:ui<]  apparently  in  never  found  in 
the  flowers  of  any  other  genus  of  plants.  "  The  males  aro  often  taken 
asleep  in  these  flowers;  their  abdomen  is  then  doubled,  so  that  tho 
tubercle  with  which  its  base  is  armed  fits  into  tho  cavity  near  tho 
anus." 

(Kirby,  Monographia  Apum  AnglUe  >  Latreille,  Genera  Crutlaceorum 
el  Insectorum.) 

HERMiKA.  [Nudirranciiiata.] 
HERMAPHRODITE.  [Monster.] 

HERMASIA,  a  genus  of  Plants  belonging  to  tho  natural  ordw 
Paronychiaceie.  It  has  5  sepals ;  5  filiform  petals  inserted  with  tho 
5  stamens  on  a  perigynous  ring;  2  stigmas  nearly  sessile;  fruit  1- 
seeded,  indehiscent,  membranaceous ;  leaves  opposite.  The  species 
are  insignificant  plants.  Thrco  have  been  recorded  as  natives  of 
Croat  Britain.  One,  II.  hirsute,  is  a  doubtful  native;  the  other  two 
aro  very  rare. 

II.  glabra  has  a  prostrate  herbaceous  stem,  with  clusters  of  sessile 
flowers  coalescing  on  the  lateral  branches  into  a  slightly  leafy  spike. 
It  has  been  found  in  Suffolk  and  Lincolnshire  in  England,  and  in  West 
Kerry,  Ireland. 

//.  ciliata.  The  sepals  are  tipped  with  a  large  bristle ;  the  clusters 
of  flowers  are  distinct,  sessile,  and  axillary.  It  has  been  found  at 
Lizard  Point,  Cornwall. 

HERMINIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Orchidacece  and  the  tribe  Ophrydinece.  The  perianth  is  bell-shaped, 
segments  all  erect ;  lip  3-lobed,  tumid  beneath  at  the  base,  without  a 
spur ;  glands  of  the  stalks  of  the  pollen-masses  exserted,  naked. 
II.  monorchis,  the  Musk-Orchis,  is  a  British  species.  The  stem  is 
about  six  inches  high,  and  tho  spike  of  flowers  is  dense  and  slender  ; 
the  sepals  are  ovate  and  greenish.    (Babington,  Manual.) 

HERMIT-CRAB,  the  common  English  name  for  the  well-known 
crustaceans  that  occupy  the  empty  turbinated  shells  of  testaceous 
mollusks.  [Pagurid-e.] 
.  HERNANDIA.  [Hernandiace*.] 

HERNANDIA'CE^E,  a  natural  order  of  incomplete  Exogenous 
Plants.  It  has  monoecious  or  hermaphrodite  flowers,  with  an  iuvolu- 
cellum  in  the  pistiliferous  and  hermaphrodite  flowers ;  a  petaloid  calyx, 
tubular,  4-8-parted,  deciduous ;  definite  stamens  inserted  into  the 
calyx  in  two  rows,  of  which  the  outer  is  often  sterile,  with  the  anthers 
bursting  longitudinally  ;  the  ovary  superior,  6-celled,  with  a  pendulous 
ovule  and  peltate  stigma ;  a  drupaceous  fruit  with  one  seed,  which  is 
pendulous ;  the  embryo  is  inverted,  without  albumen ;  the  cotyledons 
somewhat  lobed,  shrivelled,  and  oily.  The  species  are  trees  with 
alternate  entire  leaves,  and  flowers  arranged  in  axillary  or  terminal 
spikes  or  corymbs. 

This  order  has  been  constituted  by  Blume.  It  contains  only  two 
genera,  Hernandia  and  Inocarpus.  These  were  sometimes  referred 
to  Myristicaccm,  from  which  they  differ  in  the  absence  of  albumen 
from  their  seeds.  Their  longitudinal  anthers  distinguish  them  from 
the  Lauracece,  in  which  order  they  have  also  been  placed.  Their 
affinity  is  undoubtedly  with  Thymeleacece,  from  which  they  differ  only 
in  their  drupaceous  fruit,  lobed  cotyledons,  and  the  involucel  to  some 
of  the  flowers. 

Hernandia,  the  typical  genus  of  this  order,  was  named  after  Her- 
nandez, a  naturalist  sent  out  to  Mexico  by  Philip  II.  of  Spain ;  and 
it  is  said  to  have  been  given  to  these  plants,  which  have  large  leaves 
and  little  flowers,  in  allusion  to  the  great  opportunities  afforded  to 
this  naturalist  and  the  little  use  he  made  of  them.  The  characters 
of  this  genus  are  the  same  as  the  order. 

II.  sonora  is  a  tall  erect  tree,  with  cordate  peltate  leaves,  yellowish 
pauicled  flowers,  a  large  inflated  succulent  calyx,  with  a  small  roundish 
entire  mouth.  It  is  a  native  of  the  various  parts  of  the  East  and 
West  Indies,  and  has  obtained  its  name  '  sonora  '  from  the  noise  made 
by  the  wind  in  whistling  through  its  persistent  involucels.  The  bark, 
the  seed,  and  the  young  leaves  of  this  tree  are  slightly  cathartic. 
Rumphius  says  that  the  fibrous  roots  chewed  and  applied  to  wounds 
infected  with  the  Macassar  poison,  act  as  an  effectual  cure.  The  juice 
of  the  leaves  is  employed  as  a  depilatory.  It  destroys  the  hair  wherever 
it  is  applied,  and  this  without  producing  pain.  The  wood  of  this  species 
is  very  light,  and  Aublet  says  that  the  wood  of  H.  Guianensis  takes 
fire  readily  from  a  flint  and  steel,  and  may  be  used  as  tinder.  Several 
species  of  Hernandia  are  mildly  purgative. 

(Lindley,  Natural  System;  Lindley,  Flora  Medica;  Burnett, 
Outlines  of  Botany.) 

HERNSHAW,  or  HERON  SHAW,  a  name  for  the  Common  Heron. 
[Ardea.] 

HERON.  [Ardea.] 

HERON'S-BILL.  [Erodium.] 

HERPESTES  (Illiger),  a  genus  of  Digitigrade  Carnivorous  Mam- 
malia allied  to  the  Civets.  It  is  the  Ichneumon  of  Lacepede,  Geoffroy, 
and  others ;  the  Mangusta  of  Olivier  and  others ;  and  the  Mangouste 
of  the  French. 

It  has  the  following  characters  : — Feet  short,  with  5  demi-palmated 
toes,  armed  with  claws  which  are  slightly  retractile ;  tongue  furnished 
with  horny  papilla; ;  ears  small ;  a  voluminous  simple  pouch,  whict 
does  not  contain  odoriferous  matter,  and  at  the  bottom  of  which  th* 
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vent  is  pierced.  Body  very  much  elongated  ;  tail  long,  strong  at  its 
base.    Hairs  of  the  fur  uunulated.    Dental  formula  : — 

,    .        6        ,       1—1  6—6 
Incisors, -g- ;  canines,  .    ^  j  molars,  ^ — ^  =  40. 

The  following  cut  (F.  Cuvicr)  exhibits  the  dentition  generally  of  the 
Civets,  Ichneumons,  Gennets,  and  Paradoxuri  ;  for,  though  there  are 
particular  differences,  they  are  not  sufficient  in  the  opinion  of  F. 
Cuvier  to  demand  separate  illustrations  of  the  dental  system  of  those 

groups.  [VlVEHKIDJE.] 


Teeth  of  Ichneumon  [Hcrpettct). 

Mr.  Bennett  has  noticed  some  peculiarities  in  the  dentnry  system 
of  these  animals.  In  //.  fatciatUi  and  H.  Gamhianus  he  found  the 
following  arrangement : — 


T  .  6  .  1—1  ,  5—5 
Incisors,  _  ;  canines,  :  molars,  

6  1—1'  5—5 


36. 


The  incisors  were  small,  simple,  and  regular ;  the  canines  of  mode- 
rate size ;  the  first  two  false  molars  of  the  normal  form ;  the  third 
carnassier  of  rather  small  size,  compared  with  its  analogue  in  genera 
more  decidedly  carnivorous ;  and  the  last  two,  in  both  jaws,  tuber- 
culous. The  rudimentary  false  molar  mentioned  by  F.  Cuvier  was, 
Mr.  Bennett  observes,  wanting  in  both  these  species ;  nor  could  its 
absence  be  owing  to  the  age  of  the  specimens  examined  as  he  remarks, 
for  he  tells  us  that  some  were  evidently  young  animals,  though  arrived 
at  adult  age.  Its  entire  absence  was  further  confirmed  by  the  situation 
of  the  teeth  respectively  in  the  reciprocal  position  of  the  jaws,  the 
first  inferior  false  molar  filling  up  the  entire  vacant  space  between 
the  corresponding  superior  tooth  and  the  canine  of  the  same  jaw. 
"  This  system,"  writes  Mr.  Bennett,  "  differs  considerably  from  that 
ascribed  to  Jlerpestes  by  F.  Cuvier  ('  Dents  des  Mammiferes,'  i.  99), 
but  agrees  in  all  respects  with  the  description  of  M.  Desmarest.  The 
following  however  is  equally  foreign  to  the  accounts  of  both  these 
authors,  and,  were  not  all  the  other  characters  so  perfectly  accordant 
with  those  of  Ilerpestes,  would  decidedly  indicate  a  new  genus. 
Indeed  it  so  stands  in  my  notes  under  the  name  of  Mungos,  but  with 
a  note  of  interrogation,  as  I  have  only  been  able  to  examine  a  single 
specimen. 

"  Mungos  (?)  vitticollis  (H.  vtiticottis,  Bennett).    Dental  formula  : — 

"  Incisors.  -  :  canines,  izl ;  molars,  ~ — ^  =  42 
'6  1—1  7—7 


"  The  incisors  and  canines  have  nothing  remarkable  either  in  form 
or  number.  The  first  false  molar  in  either  jaw  is  tuberculous ;  the 
second  and  third  consist  of  one  large  conical  fang  in  the  centre,  and  a 
smaller  tubercle  on  each  side  of  it ;  then  follows  the  camassier,  and 
after  it  two  tuberculous  teeth  in  the  upper  and  three  in  the  lower 
jaw.    The  first  of  these  iu  the  upper  jaw  is  large  and  triangular ;  the 


second  short  and  broad,  its  latitudinal  dimensions  moro  than  doubling 
its  longitudinal ;  the  three  of  the  lower  jaw  are  small,  simple,  rather 
distant  from  each  other,  and  of  cylindrical  form.  This  is  a  system  of 
dentition  which  as  far  as  I  am  aware  is  altogether  peculiar,  and  if 
confirmed  by  the  examination  of  other  specimens  will  undoubtedly 
form  the  type  of  a  new  genus.  Perhaps  further  and  more  rigid  exa- 
mination may  even  detect  different  species  from  the  different  localities, 
as  specimens  have  arrived  for  the  Society  from  Travancore  and  Bombay, 
and  one  from  Madras,  at  the  British  Museum." 

The  species  of  the  genus  Jlerpestes  are  found  in  Asia  and  Africa. 

Arrangement  and  Natural  History. — Linnaeus,  in  his  last  edition  of 
the  '  Systema  Naturae,'  gives  one  species  of  Ichneumon  under  the 
name.of  Viverru  Ichneumon,  his  genus  Viverra  being  placed  between 
the  Cats  (Felis),  and  Weasels  (Mustela).  It  Btands  as  the  first  species 
of  the  genus,  and  three  varieties  are  noticed,  one  of  them  with  a  query 
whether  it  may  not  be  a  distinct  species.  The  first  of  these  varieties 
is  evidently  the  celebrated  Egyptian  Ichneumon  (Ichneumon  Pharaonis 
of  Geoffroy,  Ilerpestes  Pharaonis  of  Desmarest  and  others). 

Graelin  gives  three  species,  namely —  Viverra  Ichneumon  (the 
Egyptian),  V.  Mungo,  and,  apparently,  V.  cafra. 

Pennant  places  it  among  the  '  Weesels.' 

Cuvier  gives  the  form  (Les  Mangoustes)  a  position  between  Para- 
do.curus  and  Ryzana  (the  Suricates). 

Dr.  Gray  arranges  the  Ichneumons  (Ilerpestes,  Illiger)  under  the 
Felidce,  in  his  fourth  sub-family  Viveirina,  between  Genetla  (Cuvier) 
and  Crossarchus  (F.  Cuvier). 

Dr.  Fischer  places  tho  form,  under  the  namo  of  Mangusla,  between 
Mephitis  and  Crossarchus :  he  enumerates  nine  species. 

M.  Lesson,  in  his  '  Manuel,'  arranges  it,  under  the  name  of  Ichneu- 
mon, between  Genelta  and  Crossarchus. 

Mr.  Swainson's  '  Viverina,'  Musk- Weasels  ( Viverrina;),  form  tho 
first  sub-family  of  his  family  Mustclidce.  Ilerpestes,  which  is  placed 
between  Cynictis  and  Viveira  (Linnaeus),  is  the  second  genus  of  that 
sub-family. 

H.  Ichneumon,  the  Ichneumon  (Ichneumon  Pharaonis,  Viveira 
Ichneumon,  a,  of  Linnaeus).  The  fur  a  mixture  of  chestnut-brown 
and  yellow,  each  hair  being  annulated  with  those  two  colours;  tho 
feet  and  muzzle  black  or  deep  chestnut ;  the  tail  terminated  by  a 
tuft  of  long  hairs. 

This  appears  to  have  been  one  of  the  sacred  animals  of  the  ancient 
Egyptians ;  and  we  read  in  Herodotus  (ii.  67)  that  the  Ichneuta 
(ixvtvTal),  which  the  best  critics  consider  to  be  synonymous  with  Ich- 
neumons, were,  as  well  as  dogs,  buried  "  in  holy  repositories."  There 
is  no  good  reason  to  doubt  that  it  is  the  Ichneumon  ('IxwiW)  of 
Aristotle  ('  Hist.  Anim.,'  ix.  6  ;  vi.  20,  35),  Diodorus  Siculus,  Strabo, 
/Elian,  and  others ;  and  as  little  that  it  is  the  Ichneumon  of  Pliny. 
Aristotle  (ix.  6)  relates,  that  when  the  Ichneumon  sees  the  serpent 
called  the  Asp  or  Aspic  (' A<nn'i),  he  does  not  attack  it  till  he  has  called 
to  his  assistance  other  ichneumons,  and  in  order  to  defend  themselves 
from  the  venomous  bites  of  the  snake,  they  cover  themselves  with 
mud  by  rolling  on  the  earth  after  having  dipped  themselves  in  the 
water. 

Pliny  ('  Hist.  Nat.,'  viii.  24),  gives  a  somewhat  similar  account. 
Diodorus  and  Strabo  relate  a  much  more  marvellous  feat ;  nor  is 
Pliny  slow  to  lend  his  aid  in  spreading  the  wonderful  tale,  how,  when 
the  crocodile  is  lulled  asleep  with  open  jaws,  the  Ichneumon  daru 
like  a  weapon  down  his  throat  and  gnaws  his  entrails  (  "  erodit 
alvum").  ('Hist.  Nat.,'  viii.  25.)  It  maybe  thought  hardly  worth 
while  to  refute  such  a  fable  ;  but  it  was  long  entertained  as  credible, 
and  it  may  not  be  amiss  to  turn  to  Sonnini's  observations  on  this 
point,  more  especially  as  they  contain  some  interesting  remarks  on 
the  habits  of  the  animaL  "  Much,"  says  Sonnini,  who  speaks  of  the 
Ichneumon  as  one  of  those  animals  which  the  Egyptians  have  domes- 
ticated, "  has  been  written  concerning  it,  and  much  of  this  writing 
has  been  fabulous.  It  was  one  of  the  animals  held  sacred  in  ancient 
Egypt.  Honours  were  rendered  to  it  on  its  death  ;  it  was  maintained 
with  the  greatest  solicitude  during  life  ;  funds  were  set  apart  for  its 
support ;  they  served  up  to  it,  as  to  cats,  bread  steeped  in  milk,  or 
fish  of  the  Nile  cut  down  into  morsels ;  and  it  was  generally  forbid- 
den to  kill  any  of  the  race.  Object  of  the  worship  of  a  celebrated 
people,  the  pretended  protector  of  the  most  singular  country  in  tho 
world  against  a  scourge  the  most  grievous  to  an  agricultural  nation, 
a  stranger  and  unknown  in  our  climates — what  a  field  for  the  pro- 
duction of  the  marvellous  ?  Accordingly  it  has  not  been  spared. 
The  greater  part  of  travellers  have  seen  the  Mangouste  without 
examining  it;  and  with  their  minds  prejudiced  by  the  stories  which 
the  ancients  and  the  moderns  have  spread  respecting  it,  they  have 
successively  copied  their  relations."  Sonnini  then,  after  a  compli- 
ment to  Buffon,  and  a  statement  that  he  had  had  it  in  his  power  to 
observe  the  Mangouste  in  its  native  country  and  in  its  state  of  liberty, 
proceeds  as  follows  : — "  With  very  great  dispositions  to  familiarity, 
the  Mangoustes  are  not  altogether  domestic  in  Egypt.  Not  only  do 
they  now  rear  none  in  their  habitations,  but  the  inhabitants  have  not 
even  the  recollection  that  their  ancestors  reared  any.  Most  probably 
then  those  which  Belon  and  Prosper  Alpin  assert  that  they  had  seen 
domesticated  were  merely  a  few  individuals  preserved  rather  as  objects 
of  curiosity  than  for  any  useful  purpose  ;  for  if  they  hunt  away  rats 
and  mice,  they  likewise  seize  upon  the  poultry;  and,  this  appetite 
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would  more  than  overbalance  the  good  which  tliey  could  do  in  purging 
Hie  liouses  of  noxious  animals,  which  cats  would  destroy  moro  cer- 
tainly and  with  less  inconvenience.  Having  somo  resemblanco  in 
their  habits  to  weasels  and  polecats,  they  feed  upon  rats,  birds,  and 
reptiles.  They  ramble  about  the  habitations  of  men  ;  tin  y  even  steal 
into  them,  in  order  to  surprise  the  poultry  and  devour  their  eggs.  It 
is  this  natural  fondness  for  eggs  which  prompts  them  frequently  to 
sn  atch  up  tho  sand  with  the  intention  of  discovering  thoso  which  the 
crocodiles  deposit  there,  and  it  is  in  this  manner  that  they  prevent, 
in  reality,  the  excessive  propagation  of  these  detestable  animals.  But 
it  is  absolutely  impossible  to  abstain  from  laughing,  and  not  without 
reason,  when  wo  read  of  their  leaping  into  the  extended  mouths  of 
the  crocodiles,  of  their  sliding  down  into  their  belly,  and  not  returning 
till  they  have  eaten  through  their  entrails.*  If  some  Maugoustes 
have  been  seen  springing  with  fury  on  little  crocodiles  presented  to 
them,+  it  was  the  effect  of  their  appetite  for  every  species  of  reptiles, 
and  no  at  all  that  of  a  particular  hatred,  or  of  a  law  of  nature, in  virtue 
of  which  they  would  have  been  specially  commissioned  to  check  the 
multiplication  of  those  amphibious  animals,  as  mauy  peoplo  have 
imagined. +  It  had  been  equally  reasonable  to  say  that  nature  placed 
Maugoustes  on  earth  merely  to  prevent  the  too  great  propagation  of 
chickens,  to  which  they  are  far  more  hostile  in  reality  than  to  croco- 
diles. And  what  proves  moro  clearly  that  men  have  been  mistaken 
in  ascribing  such  intentions  to  nature  respecting  Maugoustes  is  this — 
in  more  than  half  of  the  northern  part  of  Egypt,  that  is  to  say,  in 
that  part  comprised  between  the  Mediterranean  Sea  and  the  city  of 
Siout,  they  are  very  common,  although  there  are  no  crocodiles  thero  ; 
whilst  they  are  more  rare  in  Upper  Egypt,  where  the  crocodiles  are, 
in  their  turn,  more  numerous.  The  Maugoustes  are  nowhere  more 
multiplied  than  in  Lower  Egypt,  which,  better  cultivated,  more 
inhabited,  more  humid,  anil  more  shaded,  presents  also  more  abund- 
antly the  means  of  supplying  them  with  prey  and  with  food,  and,  I 
again  repeat  it,  crocodiles  never  appear  there." 


Kgyptlan  Ichneumon  {Ichneumon  Pharaonis). 

That  Belon  saw  this  Ichneumon  in  Egypt  there  can  be  no  doubt. 
That  accurate  observer,  in  the  '  Portraits,'  gives  a  figure  of  it  super- 
scribed "  Portrait  de  l'lchueumon,  que  les  Egyptiens  nomment  Rat 
dc  Pharaou."    Beneath  is  the  following  '  quatrain  : ' — 
"  Voy  le  portrait  du  Rat  de  Pharaon, 

Qui  chasse  aux  Rats,  comme  fait  la  Belette : 

Au  deraeurant  fort  cauteleuse  beste, 

Qui  autremcnt  est  nominee  Ichneumon." 
Hasselquist  mentions  the  Viverra  Ichneumon,  the  Ichneumon  of  the 
Nile,  as  met  with  in  Upper  and  Lower  Egypt,  living,  during  the  inun- 
dation of  the  Nile,  in  gardens  and  near  the  villages,  but,  in  the  dry 
Beason,  as  dwelling  in  the  fields  and  near  the  banks  of  the  river.  He 
says  that  it  creeps  slowly  along,  as  if  ready  to  seize  its  prey,  and  that 
it  feeds  on  plants,  eggs,  and  fowls,  killing  the  latter  in  the  night,  when 
it  frequents  the  villages.  He  states  that  in  Upper  Egypt  it  searches 
for  the  eggs  of  the  crocodile,  which  lie  hid  in  the  sand  on  the  shore, 
and  cats  them,  preventing  by  that  means  the  increase  of  that  dangerous 
animal.  "  The  Ichneumon,"  he  continues,  "  may  easily  be  tamed,  and 
frequently  goes  about  the  houses  like  a  cat.  Mr.  Barton,  who  has 
b  en  the  English  consul  nineteen  years  in  Egypt,  has  kept  a  tame  one 
for  several  years.  It  makes  a  growling  noise,  and  barks  when  it  is 
very  angry.  '1  he  Arabians  call  it  Nems.  The  French  in  Egypt,  who 
give  everything  they  don't  know  names  of  their  own  making,  have 
called  this  Rat  de  Pharaon,  which  Alpiu  and  Belon  have  followed, 
and  called  it  Mus  Pharaonis  (the  Mouse  of  Pharaoh).  The  resem- 
blance it  has  to  a  mouse  (Mus  teirestris)  in  regard  to  the  colour  and 
hair  might  have  induced  ignorant  people  who  know  nothing  of  natural 
history,  to  call  it  a  mouse  ;  but  I  cannot  conceive  why  they  should  call 
it  '  Pharaoh's  Mouse.'  The  Egyptians  were  too  intelligent  in  the  time 
of  Pharaoh  to  call  it  a  mouse,  having  knowledge  enough  to  give  true 
descriptions  and  significant  names  to  all  natural  bodies ;  nor  is  it  at  this 
day  called  Phar  by  the  Arabs,  which  is  the  name  for  mouse,  but  they 
call  ,t  Nems.  What  is  related  concerning  its  entering  the  jaws  of 
the  crocodile  is  fabulous."  Hasselquist  travelled  during  the  years 
]  749-50-51-52  :  Sonnini's  travels  commenced  in  1777,  and  terminated 
in  1780.  In  the  Arabic  used  in  the  neighbourhood  of  Tangier,  whence 
two  specimens  were  sent  by  Mr.  Drummond  Hay  to  the  Zoological 
Society  of  Loudon,  Ilerpcstes  Pharaonis  is  called  Serro. 

•  Sonnini's  notes.  See  almost  all  the  ancient  authors,  and,  among  the 
modern",  MaiUet,  Jauna,  and  others, 

t  MaiUet,  'Descr.  dc  rEgypte.' 

1  MulUi-t.  &c. 
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Mr.  Bennett,  in  his  account  of  a  specimen  of  IIcrpestcH  grimut  kept 
in  tho  Tower,  says  that  on  one  occasion  it  killed  uo  fewer  than  a  dozen 
full-grown  rats,  which  were  let  loose  to  it  in  a  room  listen  B  '  1 H  ')";u  '  > 
in  less  then  a  minute  and  a  half. 

Tho  story  of  the  Ichneumon  Mungo,  or  Mungos  (  Viverra  Mungo  of 
Gmolin),  having  rccourso  to  the  plant  liampaddu  Tanah,  or  Mungo- 
root,  as  an  antidote  when  bitten  by  serpents  in  its  encounters  with 
them,  will  bo  found  in  the  '  Amconitates  Exoticio'  of  Kteuipfcr,  who 
says  (p.  574)  that  he  had  one  of  these  animals  which  slept  with  him, 
and  followed  him  about  like  a  dog  through  tho  city  and  field*). 

II.  badius,  the  Ratlamuchi,  is  a  native  of  South  Africa.  Dr.  A. 
Smith,  in  tho  work  above  quoted,  says  that  //.  badius  appeared 
restricted  to  sandy  districts  abounding  in  briiKhwood,  and  in  these 
was  occasionally  seen  running  from  one  copse  to  another.  He  states 
that  it  is  extremely  shy,  and  (lies  with  great  rapidity  on  tho 
approach  of  man  to  its  hiding-places.  Nothing  except  the  remains  of 
insects  were  found  in  tho  stomachs  of  those  which  were  procured  by 
the  expedition  ;  but  Dr.  Smith  adds,  that,  if  the  natives  are  to  be 
believed,  //.  badius  feeds  with  avidity  also  upon  lizards,  snakes,  mice, 
&c.  Lucau  and  Rumphius  both  notice  the  skill  of  the  Ichneumon  in 
seizing  serpents  by  the  throat  so  as  to  avoid  injury.  Lucan,  who 
names  it  Pharias,  describes  its  attack  on  the  Egyptian  asp  elegantly 
and  at  length  (iv.  724). 

Dr.  J.  E.  Gray  states  that  there  are  two  very  distinct  varieties  of 
this  species.  The  one  described  by  Dr.  Smith  is  of  a  red  bay,  the 
hairs  being  of  a  uniform  colour  except  a  few  just  over  the  shoulder- 
nape,  which  have  a  black  subapical  ring.  The  other  has  most  of  the 
hairs  of  the  back  and  sides  with  long  white  tips  edged  below  with  a 
black  band,  giving  the  back  a  grizzled  appearance. 

The  following  species  are  given  in  the  '  British  Museum  Cata- 
logue :' — 

II.  Widdringtonii,  tho  Andalusian  Ichneumon.  South  of  Europe ; 
Sierra  Morena. 

H.  Coffer,  Cape  Ichneumon.    South  of  Africa. 

//.  Mutgigclla,  the  Mutgigella.  Abyssinia. 

//.  Smith  ii,  Dr.  Smith's  Ichneumon.    Cape  of  Good  Hope. 

II.  apiculatus,  Brown-Tipped  Ichneumon.    Cape  of  Good  Hope. 

//.  Javanicus,  the  Garangan.  Java. 

II.  griseus,  the  Moongus.    India  ;  Nepaul. 

H.  Nyula,  the  Nyula.    India ;  Nepaul. 

H.  paludosus,  Brown  Ichneumon.    Cape  of  Good  Hope. 

//.  brachyurus,  Malacca  Ichneumon.  Malacca. 

II.  punctulatus,  Spotted  Ichneumon.    South  Africa  ;  Natal. 

This  last  species  has  been  recently  described  by  Dr.  J.  E.  Gray,  who 
says  it  most  nearly  approaches  II.  Mutgigella. 

HERPETOLOGY  (from  "Ep-nerhv  and  Xoyhs),  the  branch  of  scienca 
which  treats  of  tho  structure,  habits,  and  classification  of  Reptiles. 
Reptilia;  Alligator;  Crocodilid^b;  Amphibia;  Ophidla;  Cheloxia; 
Ichthyosaurus ;  Plesiosaurus;  Pterodactyls;  Sauria;  Boid.e.] 

HERRERITE,  a  Mineral  occuring  in  reniform  masses.  Cleavage 
in  three  directions,  affording  rhomboidal  fragments  with  curved  faces. 
Colour  pistachio-  emerald-  and  grass-green ;  streak  yellowish-gray. 
Hardness  4'0  to  4  "5  ;  brittle.  Lustre  vitreous  to  pearly,  and  shining  on 
fresh  surfaces ;  translucent.  Specific  gravity  4'3.  It  is  found  at 
Albarradon  in  Mexico.    The  following  is  an  analysis  by  Hen-era  : — 

Carbonic  Acid        .       .       .       .     ' .    .  3P86 

Peroxide  of  Nickel  12  32 

Tellurium  55'58 

.   99-76 

This  mineral  is  probably  a  mixture  rather  than  a  definite  compound. 
HERRING.  [ClupeidyE.] 

HERSCHELITE,  a  Mineral  which  occurs  in  attached  hexagonal 
crystals,  associated  with  Phillipsite,  in  the  cavities  of  trap,  and  also 
in  granular  Olivine.  Primary  form  a  rhomboid  ;  cleavage  not  ascer- 
tained. Fracture  conchoidal.  Hardness  4  to  4'5.  Specific  gravity  2-11. 
Translucent  or  opaque  ;  colour  white.  Found  at  Aci  Reale  in  Sicily. 
[Chabazite.] 

HE'SIONE,  the  name  of  a  genus  of  Doi-sibranchiatc  Annelida, 
with  a  short  but  rather  stout  body,  composed  of  a  few  ill-defined 
rings.  A  very  long  cirrhus,  which  probably  executes  the  function 
of  branchia:,  occupies  the  upper  part  of  each  foot,  which  has  also 
another  lower  one  and  a  packet  of  fine  bristles.  The  proboscis  of 
Ilcsione  is  large,  and  without  either  jaws  or  tentacles. 

HESPERIDIUM,  one  of  those  fruits  which,  in  common  botanical 
language,  is  confounded  with  the  word  Bacca  [Bacca],  but  which 
indicates  a  different  structure.  It  has  a  tough  separable  rind,  the 
seeds  hardly  lose  their  attachment  when  ripe,  and  the  cells  readily 
separate  through  the  dissepiments.  Of  this  nature  is  the  fruit  of 
the  orange,  which  is  the  type  of  the  Hcspei-idium.  [Fruit.] 

HESPERITDiE  (Stephens),  a  family  of  Lepidopterous  Insects  of 
the  section  Lepidoptcra  diui-na  of  Latreille.  They  have  the  following 
characters  : — Antennaj  terminated  by  a  distinct  club,  generally  with 
a  minute  hook  at  its  extremity ;  tibipe  with  two  pairs  of  spurs,  one 
at  the  apex,  and  the  other  near  the  middle  ;  claws  very  small,  bifid ; 
body  thick ;  wings  small,  the  posterior  pair  with  a  groove  to  receive 
the  abdomen.  The  larvae  are  pubescent,  or  naked,  and  have  a  large 
head ;  pupa  smooth,  inclosed  in  a  web, 
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These  little  butterflies  have  a  large  bead,  and  a  thicker  body  and 
smaller  wings  than  the  more  typical  species ;  they  are  moreover  at 
once  distinguished  from  them  by  their  possessing  two  pairs  of  Rpurs, 
or  spines,  to  the  legs ;  their  flight  is  short  and  in  frequent  jerks ;  hence 
they  have  received  the  name  of  Skippers. 

H.  sylvanus  is  about  one  inch  and  a  quarter  in  width  ;  the  wings 
are  of  a  rich  brownish-yellow  above,  with  the  outer  margins  deep- 
brown  ;  the  anterior  wings  aro  spotted  towards  the  apex  with  yellow, 
and  have  an  oblong  black  dash  near  the  base ;  the  posterior  wings 
have  some  indistinct  spots. 

This  butterfly,  which  is  very  common  in  various  parts  of  England, 
and  !b  chiefly  found  on  the  borders  of  woods,  will  afford  an  examplo 
of  the  tribe  of  which  we  aro  treating. 

There  are  several  other  species  of  the  family  Ilesperiidce  found  in 
this  country,  of  which  the  Tliymele  alveolus  may  be  noticed.  This  is 
a  little  black  butterfly  with  numerous  silver-like  spots,  and  is  known 
by  the  English  entomologists  by  the  name  of  the  Grizzled  Skipper. 

HE'SPERIS  (from  'Hesperus,'  the  evening),  a  genus  of  Plants 
belonging  to  the  natural  order  Oruciferve,  and  the  tribo  Sisymbrcce. 
The  flowers  emit  a  sweet  fragrance  during  the  night,  and  hence  the 
genus  derives  its  name.  The  pods  are  quadrangular,  or  sub-compressed, 
tin;  valves  keeled  and  somewhat  swerved,  the  seeds  in  a  .-ingle  row. 
There  are  only  three  species  enumerated,  and  none  of  these  are  made 
use  of  by  man  but  as  ornamental  and  sweet-scented  plants. 

II.  matronalis,  Dame's  Violet,  is  the  only  British  species;  it  has  an 
erect  branched  stem,  ovate  lanceolate  leaves,  and  large  handsomo  lilac 
flagrant  flowers.  The  ladies  of  Germany  have  pots  of  this  plant 
placed  in  their  apartments  ;  hence  it  has  been  called  Dame's  Violet. 
Parkinson  calls  it  Queen's  Gilliflower ;  and  Gerard,  Damask  Violet. 

All  the  species  thrive  best  in  a  light  rich  soil,  and  require  tho  same 
treatment  as  most  other  tardy  garden-plants. 

(Don,  Dichlamydtous  Plants  ;  Babington,  Manual.) 

IIETEROBRANCHIA'TA,  M.  De  Blainville's  name  for  tho  fourth 
order  of  his  Acephalophora. 

The  1st  Family  (Ascidians)  is  divided  into  two  tribes:  1,  Simple 
Ascidians,  of  which  Bipapillaria  and  Fodia  are  examples.  [Bipapil- 
laria ;  Fodia.]  2,  Aggregated  Ascidians,  an  example  of  which  is 
Boiryllus.    [Tunicata  ;  BoTKYI.LID.ffi.] 

The  2nd  Family  consists  of  the  Salpaceaus,  and  is  also  divided  into 
two  tribes:  1,  tho  Simple  (Biphora,  &c.) ;  2,  the  Aggregate  (Pyrosoma). 
[SawaJ 

HETERO'CERCAL,  the  term  chosen  by  M.  Agassiz  to  express  a 
peculiar  form  of  the  tails  of  fishes,  which  affords  a  very  obvious,  and, 
as  far  as  yet  appears,  a  very  correct  indication  of  the  geological  age  of 
formations.  Among  existing  fishes  the  tail  is  either  simple,  as  in  the 
eel,  bifurcate,  as  in  the  salmon,  expanded  to  a  round  figure,  as  in  the 
wrasse,  or  unequally  bilobate,  as  in  the  shark.  It  is  to  this  latter 
irregular  form  of  tail  that  tho  term  Heterocercal  is  applied  :  the 
others,  by  way  of  distinction,  aro  called  Homocercal. 


Wrasse,  Shark. 


The  peculiarity  of  the  Heterocercal  Fishes  is  that  the  vertebral 
column  runs  along  the  upper  caudal  lobe  :  in  the  other  forms  of  tail 
it  is  symmetrically  placed  with  respect  to  the  posterior  finny  expan- 
sion. M.  Agassiz  has  found  this  peculiarity  of  the  tail,  which  is  least 
common  among  living  fishes,  and  confined  to  particular  groups,  to 
belong  to  every  species  of  fishes,  of  whatever  group,  and  however 
differing  in  other  respects,  which  occur  in  strata  older  than  the 
Oolitic  system,  while  in  and  above  that  system  Homocercal  forms 
appear.  It  is  therefore  a  characteristic  of  geological  time ;  and  among 
the  conjectures  as  to  the  relations  of  this  form  to  physical  conditions 
of  the  surface,  or  laws  of  the  animal  economy,  we  prefer  the  opinion 
that  it  is  one  among  several  marks  of  the  sauroid  character  of  the 
fishes  which  lived  in  early  geological  periods.  Some  of  the  fishes  of 
the  Oolitic  Rocks  exhibit  a  slight  inequality  of  the  lobes  of  the  tail, 
and  some  difference  in  the  arrangement  of  the  scales  thereon,  but 
without  (we  believe)  the  characteristic  continuation  of  the  vertebral 
column  into  the  upper  lobe.  These  may  be  thought  to  mark  the 
gradual  transition  from  the  Heterocercal  to  the  ordinary  types  of 
structure.  Lepidosteus,  with  sharks,  and  other  cartilaginous  fishes  of 
the  existing  creation,  which  were  ranked  by  Linnaeus,  as  '  Amphibia 
Nantes,'  thus  appear  the  few  surviving  representatives  of  organic  forms 
which,  in  earlier  periods  of  the  history  of  the  globe,  were  exclusively 
predominant. 

(Agassiz,  Recherches  sw  Us  Poissons  Fossiles.) 


HETERO'CERUS,  a  genus  of  Pentamcrous  Coleopterous  Insects 
established  by  Bosc.  Latreille  places  it  in  his  second  section  of  his 
family  Clavicornes,  and  forms  of  it  a  tribe  under  tho  name  of  4  can- 
thopoda,  on  account  of  the  flattened  broad  limbs  armed  with  spines. 
These  beetles  have  small  oval  depressed  bodies,  and  eleven-jointed 
antenna;,  the  last  six  articulations  formiug  a  cylindrical  club.  They 
live  in  sand  or  mud,  by  streams  or  among  marshes,  burrowing  iu 
the  ground  by  means  of  their  spinous  tibiae.  When  disturbed  or 
alarmed  they  come  out  of  their  holes.  The  larva)  live  in  the  same 
situations  with  the  perfect  insects.  Several  species  aro  found  in  Britain. 

HETEROCLINE.  [Manganese.] 

HE'TERODON,  M.  De  Blainville's  name  for  a  genus  of  Dolphins. 
The  term  Ilctcrodon  had  been  applied  by  M.  De  Beauvois  to  a  genus 
of  serpents  placed  by  Cuvier  under  his  great  genus  Coluber.  [Cetacea.] 

HETEROGANGLIA'TA.  Tho  Ileterogangliata  of  Professor  Owen 
comprise  all  the  Mollusca  of  Cuvier,  with  the  exception  of  the 
Cirripedia. 

HETEROGYNA.  [Hymenoptera.] 

HETERO'MERA,  tho  second  section  of  Coleopterous  Insects  in  the 
arrangement  of  Latreille,  including  such  as  havo  five  articulations  in 
the  first  four  tarsi,  and  four  in  the  two  posterior.  They  aro  all 
vegetable  feeders.  Latreille  divided  the  Heteromera  into  four 
groups  : 

1st,  tho  Melasoma,  dusky  or  black  insects,  for  the  most  part  apterous 
and  having  hard  elytra,  which  are  often  anchylosed.  Their  jaws  are 
furnished  with  a  hook,  their  claws  are  simple,  and  their  eyes  are 
oblong  and  depressed,  a  character  which  indicates  nocturnal  habits. 
They  livo  in  sand,  or  under  stonos,  and  often  in  cellars  and  vaults. 
They  are  very  tenacious  of  life,  living  many  months  after  being 
transfixed  by  a  pin  and  placed  in  tho  cabinet.  Doubtless  this  is  owing 
to  the  quantity  of  fat  in  their  bodies,  which  much  exceeds  that  found 
in  allied  insects,  and  enables  them  to  subsist  for  a  long  period  with- 
out food.  They  are  found  in  all  parts  of  the  world.  The  gen  ra 
Pimelia,  Blaps,  and  Tenebrio  are  types  of  as  many  tribes  among  the 
Melasoma.  The  Darkling  Beetle,  Blaps  mortisaga  [Blaps],  and  tho 
Meal-Worm,  Tenebrio  molitor,  are  familiar  British  examples. 

2nd,  the  Taxicornes,  insects  without  hooked  jaws,  with  more  or 
less  square  bodies,  hard  elytra,  wings,  short  antenna;,  and  feet  adapted 
for  running,  furnished  with  simple  claws.  They  live  under  the  bark 
of  trees,  or  in  the  fungi  paiisitical  on  their  trunks.  A  few  live  on  tho 
ground  under  stones.  Tho  genera  Diaperis  and  Corypkus  arc  types 
of  tribes  in  this  division. 

3rd,  the  Stenelytra,  which  differ  from  the  preceding  in  the  struc- 
ture of  the  antennae,  those  organs  being  perfoliate  or  clavate  in  the 
Taxicornes,  but  Bimple  among  the  insects  of  the  present  section.  In 
other  respects  they  are  similar.  The  genera  Hyhps,  Cistella,  Dirccea, 
QZdernera,  and  Myctera,  are  types  of  tribes.  They  mostly  inhabit 
wood.    The  (L'demercc  are  found  on  flowers :  they  fly  well. 

4th,  the  Trachelides,  beetles  having  triangular  or  heart-shaped 
heads,  remarkable  for  being  pedunculated.  The  neck  is  not  retractiln. 
Their  bodies  are  soft,  and  furnished  with  wings,  protected  by  flexible 
elytra.  The  jaws  are  not  furnished  with  hooks,  and  the  claws  are  bifid. 
Lagria,  Pyrochora,  Mordella,  Anthecus,  Iloria,  and  Mcloe  are  types  of 
tribes  in  this  division.  In  the  tribe  of  Canlharidca,  of  which  Meloe 
is  the  type,  are  found  the  Blistering  Beetles,  which  were  prolably  the 
insects  known  to  the  ancients  under  the  name  of  Buprestis,  and 
regarded  as  poison  to  cattle  and  even  to  man.  [Cantharid.e.] 

HE'TEROMYS,  a  genus  of  Animals  belonging  to  the  order 
Rodentia.  The  genus  is  described  as  having  the  check-pouches  of  the 
Hamsters,  the  general  form  of  the  body  and  tail  of  the  Rats  properly 
so  called,  and  the  dorsal  flattened  spines  of  Echimys,  Geoff.  (Loncheret, 
Illiger).  The  dental  system  is  unknown;  feet  with  six  callosities 
below,  and  five  toes,  the  internal  toe  very  smalL  (Lesson.)  H.  Tkornp- 
sonii,  Lesson  (Oricetus  anomalus,  Desm. ;  Mus  anomalus,  Thompson ; 
Dasynotus  anomalus),  the  Spiny-Pouched  Rat.  It  has  the  habits  and 
is  of  the  size  of  a  rat.  It  is  a  native  of  the  island  of  Trinidad.  (See 
Linn.  Trans.,  vol.  xi.  p.  161,  t.  10.) 

HETEROPODA  (Lamarck),  the  fifth  order  of  the  Gasteropodous 
Mollusca  according  to  Cuvier*s  arrangement.  They  are  distinguished 
from  all  other  Mollusca  by  their  foot,  which,  instead  of  forming  a  hori- 
zontal disc,  is  compressed  into  a  vertical  muscular  lamina,  which  they 
use  as  a  fin ;  and  on  the  edge  of  which,  in  several  species,  is  a  sucker 
in  the  form  of  a  hollow  cone  that  represents  the  disc  of  the  other 
orders.  It  embraces  the  genera  Carinaria,  Atlanta,  and  Firola. 
[Atlanta  ;  Carinaria.] 

HETERO'PORA,  a  genus  of  Polypiaria,  proposed  by  De  Blainville 
to  include  species  of  the  genus  Ceriopora  of  Goldfuss,  which  have 
unequal  cellules.  From  the  Chalk  of  Maastricht.  (Manuel  d'A  cti- 
noloyze.) 

HETEROPTERA.  [Hemiptera.] 
HETEROPUS.  [Macropodidjs.] 
HETEROSITE.  [Manganese.] 

HEUCHE'RA,  a  genus  of  Plants  named  in  honour  of  J ohn  Henry 
de  Heucher,  professor  of  botany  at  Wittemberg,  and  the  author  of  the 
'  Hortus  Wittenbergensis.'  This  genus  belongs  to  the  natural  order 
Saxifragacece,  and  consists  of  about  sixteen  species.  It  has  a  perma- 
nent 5-cleft  calyx  with  an  imbricated  estivation ;  undivided  somewhat 
unequal  petals ;  5  stamens ;  2  styles,  very  long,  distinct,  the  length 
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of  tho  stamens,  eventually  diverging;  the  capBule  crowned  by  the 
withered  flower,  at  tho  lower  part  united  to  tho  calyx,  1 -celled, 
dehiscing  between  the  styles.  Tho  species  aro  herbs  with  leafless 
stems,  radical  leaves,  and  racemose  or  panicled  flowers. 

//.  Americana,  Alum-Root,  has  rough  scapes  and  leaves,  and  the 
whole  plant  pubescont ;  tho  leaves  on  long  petioles,  somewhat  5-7- 
lobed,  toothed;  the  inflorescence  elongated,  panicled;  the  lobes  of 
the  calyx  short,  obtuse;  the  petals  lanceolate,  the  length  of  the  calyx; 
the  stamens  much  exsertcd.  This  plant  is  a  native  of  North  America, 
where  it  has  obtained,  on  account  of  its  astringent  properties,  the 
name  of  Alum-Root.  It  contains  tannin,  and  it  is  to  this  principle 
that  its  astringent  character  is  to  be  ascribed.  The  other  species 
contain  tannin,  but  are  not  used  for  any  purpose  in  tho  arts  or 
medicine. 

(Don,  Dicklamydeous  Plants;  Lindley,  Flora  Mcdica.) 

HEULANDITE,  a  Mineral  occurring  crystallised  and  massive. 
Primary  form  an  oblique  rhombic  prism.  Cleavago  parallel  to  the 
oblique  diagonal  of  tho  prism,  very  distinct.  Fracture  uneven, 
slightly  conchoidal.  Hardness  3-5  to  4.  Brittle.  Colour  white, 
brown,  gray,  yellow,  and  red.  Translucent,  transparent.  Lustre 
vitreous,  pearly  on  the  cleavage  planes.  Streak  white.  Specific 
gravity  2'2.  The  massive  varieties  are  granular.  It  is  found  in  Scot- 
land, Ireland,  Iceland,  and  the  Faroe  Islands,  usually  lining  cavities 
in  trap  rocks. 

Before  the  blow-pipe  it  fuses  with  ebullition  and  phosphorescence 
iuto  a  white  opaque  globule.    It  docs  not  gelatinise  in  acids. 
The  following  are  analyses  by  Thomson  and  Rammelsberg  ;  — 

Thomson.  Rammelsberg. 

Silica   69-145  5S-2 

Alumina  ....    17-920  17'G 

Lime   7052  7'2 

Water    15-400  100 


100-117  09-0 

Lincolnitc  is  a  form  of  this  mineral. 

HIANS,  Lacdpcde's  name  for  the  Grallatorinl  Bird  called  the  Open- 
Beak  or  Open-Bill,  Anastomus  of  Illiger. 
HIATELLA.  [Pylowdia.] 
HIBBERTIA.  [Diixemace/E.] 

HIBISCUS,  so  named  from  one  of  the  Greek  names  ((j3/<ncoj)  of  the 
Mallow,  a  genus  of  Plants  belonging  to  the  natural  order  Malvacece. 

The  species,  upwards  of  100  in  number,  of  this  genus,  are  chiefly 
herbaceous,  though  of  a  large  size,  but  a  few  are  perenuial  and 
arboreous.  They  abound  in  the  hot  parts  of  Asia  and  America,  and  also 
in  Africa  and  the  tropical  islands  ;  a  few  extend  into  Europe,  North 
America,  and  to  the  Cape  of  Good  Hope.  //.  Trionum,  which  occurs 
in  Europe,  is  also  found  in  Cashmere. 

The  genus  is  characterised  by  having  an  exterior  many-leaved 
calyx  ;  carpels  united  into  a  five-celled  capsule ;  valves  with  the 
partitions  in  their  middle  ;  cells  many-seeded,  or  very  rarely  contain- 
ing only  a  single  seed.  The  species  are  remarkable,  like  the  family 
to  which  tbey  belong,  for  abounding  in  mucilage,  and  for  the  teuacity 
of  the  fibre  of  their  bark,  whence  several  are  employed  for  many  eco- 
nomical purposes  in  the  different  countries  where  they  are  indigenous. 
The  abundance  of  mucilage  in  some  of  the  species  renders  them 
useful  as  articles  of  diet,  as  the  unripe  fruit  of  H.  esculentus,  the  Okro 
or  Gombo  of  the  West  Indies,  which  is  employed  both  for  thickening 
soup  and  as  a  vegetable ;  so  in  India  H.  lovgifolius,  there  called  Ram 
Turai,  is  similarly  employed,  and  much  approved  of  by  many  Euro- 
peans, but  objected  to  by  others  on  account  of  its  clamminess.  The 
calyxes  of  //.  Sabdariffa  as  they  ripen  become  of  a  red  colour  and  are 
pleasantly  acid,  whence  in  the  West  Indies  the  plant  is  called  Red 
Sorrel.  The  calyces  are  employed  there,  as  well  as  in  India,  for 
making  tarts ;  and  a  decoction  of  them,  sweetened  and  fermented,  is 
described  in  Browne's  '  Jamaica'  as  a  cool  and  refreshing  drink,  much 
used  in  many  of  the  sugar  islands.  Syriacus  and  Rosa  Si7iaisis 
are  known  as  ornamental  plants ;  the  flowers  of  the  latter  are  employed 
for  blackening  the  eyebrows,  as  well  as  leather,  both  in  India  and  China. 

The  species  of  Hibiscus  are  chiefly  useful  for  the  tenacity  of  their 
fibre,  and  hence  several  are  employed  in  rope-making.  Thus  //.  can- 
nabinus  is  cultivated  everywhere  in  India  in  the  rainy  season  for  this 
purpose,  and  its  fibre  is  often  imported  into  Europe  as  a  substitute 
for  hemp.  It  is  known  by  the  name  Sun  in  Northern  India,  Ambaree 
in  Western  India,  and  Mesta  Pat  in  Bengal.  In  the  island  of  Otaheite 
rope  and  string  are  manufactured  from  the  bark  of  //.  tiliaccus,  which 
is  also  made  into  matting  of  a  white  colour,  and  of  different  degrees  of 
fineness.  Forster  states  that  the  bark  is  also  sucked  as  an  article  of 
diet,  when  the  bread-fruit  fails  there  :  it  is  also  so  employed  in  New 
Caledonia.  Indeed  the  mucilage  which  all  these  plants  contain  will 
no  doubt  afford  some  nourishment.  In  the  West  Indies,  the  whips 
with  which  the  slaves  were  lashed  were  made  from  the  fibres  of 
H.  arboreus  (Mohoe  or  Mohaul).  The  bark  of  so  many  species  of  this 
genus  being  used  for  its  tenacity,  it  is  impossible  to  enumerate  all. 
Dr.  Roxburgh  particularly  recommends  the  cultivation  in  India  of  //. 
tit-ictus,  in  consequence  of  its  long,  fine,  and  strong  fibres,  of  a  beau- 
tiful glossy  white  appearance,  and  as  likely  to  be  an  advantageous 
substitute  for  such  as  are  already  cultivated  for  this  purpose. 

Hibiscus  Abdmoschus,  so  called  from  Hab-al-Mooehk,  the  Arabic 


namo  of  its  musk-sccnted  seeds,  is  now  often  named  Abtlmosehut 
moschatus,  and  formed  into  a  new  genus.  Its  seeds  are  said  to  bo 
added  to  coffee  in  Arabia,  and  aro  in  India  employed  as  a  cordial 
medicine.  The  plant  abounds  in  mucilage,  and  is  employed  in  tho 
process  of  clarifying. 

HIBO'LITHUS,  one  of  De  Montfort's  subdivisions  of  Bclemniles. 

HIBOU.  [STitiain^?.] 

HICKORY.  [Caiiya.] 

HIERA'CIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Composite.  The  heads  are  many-flowered,  the  involucre  imbricated 
with  many  oblong  scales.  Fruit  terete,  angular,  and  furrowed,  with 
a  very  short  crcnulated  margin.  There  are  nineteen  British  species  of 
this  genus,  but  none  of  them  arc  valuable  on  account  of  the  properties 
they  possess. 

//.  Pilosclla  has  a  leafless  single-headed  stem  ;  elliptic-lanceolate  or 
lanceolate  leaves,  hairy  above,  glabrous  beneath.  The  flowers  an:  of 
a  pale  lemon  colour  with  a  red  stripe  on  the  back.  It  is  found  on  diy 
banks  and  elevated  places. 

II.  alpinum  has  lanceolate  leaves  narrowed  into  a  foot-stalk,  entire 
or  toothed ;  the  involucre  is  covered  with  long  silky  hairs,  and  the 
florets  externally  hairy  and  of  a  bright  yellow  colour.  It  is  found  on 
rocks  in  Great  Britain. 

(Babington,  Manual  of  British  Botany.) 

HIERAX.  [Falconid;e.] 

HIERO'CHLOE,  a  genus  of  Grasses  belonging  to  the  Phalaridew. 
It  has  two  glumes,  nearly  equal,  membranous,  3-nerved,  about  as  long 
as  the  flowers ;  3  flowers,  the  lower  with  3  stamens,  the  upper 
palea  with  2  keels,  the  upper  flowers  with  both  stamens  and  pistils ; 
the  stamens  2,  the  upper  palea  with  1  keel.  One  species  of  this 
genus,  the  //.  borcalis,  has  been  found  in  Great  Britain  :  it  has  au 
erect  panicle,  glabrous  pedicels,  and  flowers  without  awns.  The  stem 
is  about  a  foot  high.  It  has  only  been  found  in  Scotland.  (Babington, 
Manual  of  British  Botany.) 

H1ERO-FALCO,  Cuvier's  generic  name  for  the  Gyrfaleous. 
[FalconidjE.] 

HIGHTEA,  a  genus  of  Fossil  Plants  from  tho  Isle  of  Shejipey. 
(Bowerbank.) 
HIMANTHALIA.  [Fucace.e.] 

HIMA'NTOPUS,  the  generic  name  for  the  Long-Legged  Plover, 
Longshanks,  or  Stilt.  [Scolopacid^;.]  The  term  is  also  applied  by 
Miiller  to  a  genus  of  Microzoaria. 

HINNITES.  M.  Defrance  gave  this  name  to  a  few  fossil  species  of 
Conchifera  Monomyaria,  which  occur  in  supracretaceous  strata  ;  one 
(H.  Bubuissonii,  of  Sowerby)  is  found  in  the  English  Crag. 

HIPPA.  [HirriDES.] 

HIPPA'LIMUS,  a  genus  of  Zoophyta  proposed  by  Lamouroux 
Goldfuss  supposes  that  it  may  be  included  in  his  genus  Scyphia.  It 
is  fungiform  and  pediculated,  with  pores  on  the  upper  surface  only,  and 
a  deep  central  pit.   From  the  blue  marls  of  the  department  of  Calvados. 

H1PPELAPHUS.  [Ceuvidje.] 

HIPPIDES  (Latreille),  WpVa  Tribe,  Hippians  of  Milne-Edwards,  a 
family  of  Crustacea.  Milne-Edwards  thus  describes  these  Crustaceans 
belonging  to  his  family  of  Ptcryrjura.  The  tribe  is  composed  of  a 
small  number  of  anomurous  crustaceans  which  appear  to  be  especially 
framed  for  burrowing  in  the  sand,  and  which  present  extraordinary 
forms.  The  carapace  is  longer  than  it  is  wide,  and  very  convex  trans- 
versely, presenting  always  on  each  side  a  great  lamellar  prolongation, 
which  more  or  less  covers  the  base  of  the  feet ;  it  is  truncated  pos- 
teriorly, and  appears  to  be  continuous  with  the  anterior  portion  of 
the  abdomen,  which  is  very  wide  and  lamellar  laterally.  One  of  the 
pair  of  antennrc  is  always  very  long.  The  external  jaw-feet  do  not 
present  a  conformation  like  that  which  is  observable  in  the  greater 
part  of  the  crustaceans  treated  of  in  the  prior  part  of  Milne-Edward's 
system ;  they  have  neither  flagrum  (fouet)  nor  palp,  and  their  last 
three  joints  are  very  well  developed.  The  sternum  is  linear,  and  the 
feet  are  imperfectly  extensile  ;  those  of  the  first  pair  are  monodac- 
tylous,  or  subchelifoi-m,  and  those  of  the  two  or  three  succeeding 
pairs  are  terminated  by  a  lamellar  joint  proper  for  burrowing.  The 
posterior  feet  are  filiform,  semimembranous,  recurved  forwards,  and 
hidden  between  the  lateral  parts  of  the  carapace  and  the  base  of  the 
preceding  feet.  The  penultimate  ring  of  the  abdomen  is  always 
furnished  with  a  pair  of  false  feet,  terminated  by  two  more  or  less 
oval  ciliated  blades  or  lamina; ;  but  these  appendages  have  a  forward 
curvature,  and  are  not  applied  against  the  seventh  segment  so  as  to 
form  with  it  a  fan-shaped  caudal-fin,  as  in  the  Macroura.  The  vulva; 
are  on  the  first  joint  of  the  third  pair  of  feet.  The  branchise  are 
disposed  on  a  single  line  and  inserted  by  a  peduncle  which  rises  near 
the  lower  third  of  their  internal  surface. 

This  tribe  is  divided  into  three  genera,  which  Milne-Edwards 
distributes  as  follows  : — 

Genera. 

External  antenna;  large,  short,  f  Anterior  feet  subcheli-  It,  ■ 
and  terminated  by  a  multi-       form.  J  tumx^ 

articulate  rudimentary  fila-  J  Anterior  feet  cylindri-T 
ment.  cal,  monodactylous,  [  ^ffaura 


and  not  at  all  sub- 
cheliform. 

External  amVnnrc  very  large,  and  terminated  by  a 
stout  and  very  long  filament. 


j-  Hippo- 
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Albunea  (Fabricius). — Most  analogous  of  any  of  the  tribo  to  the 
lianinrr,  as  well  by  their  general  form  as  by  the  disposition  of  their 
feet.  Their  carapace,  which  is  straight  from  before  backwards,  and 
convex  transversely,  is  only  a  little  prolonged  above  the  base  of  the 
feet ;  it  is  terminated  anteriorly  by  a  nearly  straight  border,  which 
occupies  its  whole  width  ;  it  is  of  an  oval  shape,  posteriorly  and 
strongly  notched  for  tho  insertion  of  the  abdomen.  A  small  mesial 
point  represents  the  rostrum.  The  ocular  peduncles  are  large  and 
lamellar,  whilst  the  eyes,  situated  on  their  external  border,  are 
extremely  small.  The  internal  antenna)  are  very  large,  and  they  aro 
terminated  by  a  single  multi-articulato  filament  longer  than  tho  body, 
slightly  flattened  aud  ciliated  on  its  edges.  The  external  antenna;, 
inserted  nearly  on  the  same  line  as  the  internal,  are  large,  short,  and 
terminated  by  a  small  stem  composed  only  of  from  seven  to  eight  small 
joints.  The  external  jaw-feet  are  more  or  less  pediform  ;  their  second 
and  third  joints  are  almost  cylindrical,  and  the  terminal  portion  formed 
by  the  three  last  joints  is  sometimes  as  long,  .and  almost  as  large, 
as  the  basilary  portion.  The  feet  aro  short ;  the  first  pair  are  termi- 
nated by  a  large  hand  rather  subcheliform  than  cheliform,  the  moveable 
linger  applying  itself  to  its  anterior  border,  the  lower  angle  of  which 
scarcely  projects,  and  consequently  does  not  really  constitute  an 
immoveable  linger.  The  three  following  pairs  are  nearly  of  the  same 
form,  and  terminate  in  a  falciform  joint.  The  posterior  feet  are 
almost  filiform.  The  fist  ring  of  the  abdomen  is  small,  and  received 
in  a  notch  of  the  carapace  ;  the  second  is,  on  tho  contrary,  very  large, 
and  presents. on  each  side  a  considerable  lamellar  prolongation,  which 
rides  a  little  on  the  carapace.  The  third  and  fourth  abdominal  seg- 
ments diminish  progressively,  but  are  nearly  of  the  same  form  as  tho 
second;  while  the  fifth,  sixth,  and  seventh  are  very  narrow,  and 
present  no  lati  ral  prolongation  ;  the  sixth  supports  a  pair  of  false 
natatory  fc  et,  terminated  by  two  oval  lamina; ;  and  the  seventh  has 
the  form  of  n  nearly  circular  lamina.  (Milne-Edwards.) 

Albunea  f'l/mnigta  may  be  taken  as  an  example.  The  length  of  the 
carapace  is  It)  lines.    It  inhabits  the  seas  of  Asia. 


Albunea  Synrnvtta. 


Remipes  (Latreille).— Carapace  nearly  regularly  oval,  convex,  and  less 
than  once  and  a  quarter  as  long  as  it  is  wide ;  front  rather  large  and 
truncated ;  orbits  semicircular,  and  their  external  angle  much  more 
projecting  than  the  front.  The  ophthalmic  ring  is  covered  above  by 
the  front,  but  is  not  surrounded  by  the  carapace  ;  the  ocular  pedun- 
cles are  composed  of  two  moveable  portions,  one  basilary,  which  is 
stout  and  short,  the  other  terminal,  cylindrical,  slender,  carrying  at 
its  extremity  a  very  small  imperfectly  retractile  cornea  ;  the  eyes,  in 
fact,  can  scarcely  be  turned  backwards,  as  in  the  greater  part  of  the 
Decapods,  but  advance  and  recede  a  little  by  the  motion  of  the 
basilary  portion  of  their  peduncle.  The  internal  antenna;  are  inserted 
below  the  base  of  the  ocular  peduncles,  and  are  very  large ;  their 
basilary  portion  is  composed  of  three  joints  nearly  of  the  same  size, 
and  their  terminal  portion  consists  of  two  long  filaments  which  are 
multi-articulate,  stout,  and  directed  forwards.  The  external  antenna; 
are  inserted  within  the  internal,  nearly  on  the  same  line,  and  under 
the  latero-antcrior  edge  of  the  carapace ;  they  are  short  but  very 
\,rge  ;  their  first  joiut  is  much  wider  than  it  is  lung  ;  the  second  and 
the  third  are  nearly  of  the  same  dimensions,  aud  the  succeeding 
joints  diminish  rapidly  in  volume    The  buccal  frame  is  not  closed 


anteriorly.  Tho  external  jaw-feet  are  wide  and  short ;  their  first 
joint  is  nearly  globular,  ami  carries  neither  palps  nor  flagrant ;  the 
second  joint,  which  is  so  large  in  the  Brachyura,  is  rudimentary  here; 
and  it  is  the  third,  which,  becoming  very  large  and  nearly  oval,  consti- 
tutes solely  the  species  of  operculum  formed  ordinarily  by  the  second 
and  third  joints  united ;  the  three  last  joints  form  a  sort  of  large 
claw,  which  applies  itself  against  tho  anterior  border  of  tho  third 
joint.  The  jaw-feet  of  the  second  pair  are  equally  destitute  of  the 
flagrum,  but  have  a  llabelliform  palp;  it  is  the  same  with  the  anterior 
jaw-feet;  their  palp  is  lamellar,  dilated  auteriorly  and  disposed 
nearly  as  in  tho  Oxystomts.  The  jaws  of  the  second  pair  present 
nothing  remarkable ;  those  of  tho  first  pair  aro  very  small.  Tho 
mandible,  which  is  strongly  dentilated,  is  furnished  with  a  palp  com- 
posed of  two  small  lamellar  joints,  separated  from  the  body  of  the 
mandible  by  a  large  membranous  furrow  ;  the  sternum  is  linear.  Tho 
anterior  feet  aro  long;  their  second  and  third  joints  are  enlarged  ; 
but  tho  last  three  are  cylindrical ;  and  tho  last,  which  is  nearly  as 
long  as  tho  preceding  one,  is  slightly  flattened,  pointed,  and  incapable 
of  being  bent  back  upon  it.  The  two  following  pairs  are  large,  and 
terminated  by  a  large  hastiform  lamina;  tho  fourth  pair  are  held  by 
a  small  nearly  conical  joint.  Tho  fifth  pair  are  slender,  long,  and 
membranous,  and  are  bent  back  upon  the  lateral  prolongation  of  tho 
carapace.  The  last  thoracic  ring,  which  supports  these  appendages, 
is  complete  above,  moveable,  and  not  covcrod  by  the  carapace,  so  that 
it  might  be  easily  taken  for  the  first  abdominal  segment.  The  abdo- 
men is  very  large,  and  presents  on  each  side  a  lamellar  oval  prolonga- 
tion which  rides  upon  the  carapace  ;  its  anterior  border  is  notched 
for  tho  lodgement  of  the  second  abdominal  ring,  which  is  oval ;  the 
third  and  fourth  segmonts  diminish  progressively  in  volume  ;  the  fifth 
and  sixth  aro  equally  small,  but  are  soldered  together ;  and  the 
Beventh  has  the  form  of  a  great  triangular  lamina,  the  length  of 
which  exceeds  that  of  all  the  rest  of  the  abdomen.  The  first  three 
rings  in  the  female  arc  furnished  with  simple  oviferous  filaments  ;  tho 
fourth  aud  fifth  rings  are  without  appendages,  while  the  sixth  ring 
carries  a  very  large  pair  of  false  natatory  feet,  terminated  by  two 
raised  oval  plates  which  aro  ordinarily  bent  forwards.  (Milne- 
Edwards.) 

Rcmipes  tcstudinarius  may  bo  given  as  an  example.  Tho  length 
of  the  carapace  is  about  15  lines.  It  inhabits  tho  coasts  of 
Australia. 


Remipes  tcstudinarius. 


Hippa  (Fabricius). — When  Fabricius  established  the  genus  it  was 
much  more  extensive  in  its  limits,  and  at  present  it  only  contains 
those  Hippians  whose  external  antenna;  are  terminated  by  a  long  aud 
stout  multi-articulate  filament.  Body  oval,  or  rather  ellipsoid,  being 
rather  less  wide  forward  than  backward.  Carapace  truncated  poste- 
riorly, very  convex  transversally,  and  presenting  towards  the  middle 
a  transversal  curved  furrow,  which  indicates  the  posterior  tenuity  of 
the  stomachal  region  ;  its  latero-anterior  border  is  concave,  but  its 
latero-posterior  border  is  very  convex.  The  rostrum  is  small  and 
triangular,  and  on  each  side  of  its  base  is  a  notch  which  exposes  the 
insertion  of  the  ocular  peduncles  and  the  internal  antenna;,  and  which 
is  bounded  externally  by  a  projecting  tooth  which  advances  above 
the  internal  edge  of  the  great  antennae.  The  ophthalmic  ling,  which 
is  covered  in  its  mesial  part  by  the  rostrum,  is  of  a  horse-shoe  shape, 
and  its  two  extremities  are  exposed ;  the  ocular  peduncles,  inserted 
at  its  extremity,  are  composed  of  three  pieces,  and  of  these  the  two 
basilar,  which  are  very  short,  are  bent  under  the  carapace  in  the  form 
of  V,  and  the  last,  which  is  slender,  cylindrical,  and  very  long, 
advances  between  the  internal  and  external  antenna;,  and  terminates 
by  a  small  pyriform  enlargement  which  carries  the  cornea.  The 
internal  antenna;  are  of  moderate  size,  and  their  basilary  joint,  which 
is  cylindrical  and  a  little  curved  downwards,  is  hardly  larger  than 
the  succeeding  one,  which  is  furnished  on  the  external  side  with  a 
strong  tooth  directed  forwards ;  the  third  joint  is  short,  and  gives 
insertion  to  two  multi-articulate  stemlets  (tigclles).  The  external 
antennas  are  very  large,  but  easily  escape  observation,  for  they  are 
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ordinarily  bcut  backwards  and  hidden  almost  entirely  between  tho 
mouth  and  the  external  jaw-feet.  Tho  first  joint  of  their  peduncle  is 
small  and  but  little  apparent;  the  second  is  largo  and  armed  ante- 
riorly with  two  spiuiform  teeth,  tho  external  of  which  is  much  tho 
strongest;  the  two  succeeding  joints  aro  small,  and  form  by  their 
union  a  globular  mass,  whence  springs  a  last  peduncular  joint,  which 
is  cylindrical,  and  supports  in  its  turn  the  multi-articulate  terminal 
filament,  which  last  is  very  large,  nearly  of  tho  length  of  tho  carapaco, 
and  fringed  externally  with  a  double  row  of  long  hairs.  Tho  external 
jaw-feet  are  of  considerable  size  and  operculiform,  but  their  first  two 
joints  are  very  small,  and  it  ia  tho  third  only  which  presents  that 
disposition ;  the  last  three  joints  form  a  long,  delicate,  and  lamellar 
appendage,  which  is  inserted  in  a  notch  of  the  external  angle  of  the 
preceding  joint,  and  is  bent  back  under  its  internal  edge,  but  does  not 
constitute'  a  claw  as  in  Remipes.  The  palp  of  tho  two  pairs  of  suc- 
ceeding jaw-feet  is  terminated  by  a  lamellar  enlargement.  The  feet 
are  short,  and  hidden  under  the  carapace ;  the  first  pair  are  stout  and 
applied  against  the  mouth,  terminating  with  a  ciliated  nearly  oval 
lamina.  The  tarsus  of  the  two  succeeding  pairs  of  feet  is  lamellar  and 
hastiform,  and  that  of  the  fourth  pair  is  stout,  conical,  and  very  short. 
The  posterior  feet,  which  are  long,  membranous,  and  very  slender, 
are  bent  back  between  the  lateral  part  of  the  carapace  and  the  base 
of  the  preceding  feet.  The  last  thoracic  ring  is  not  free  and  exposed 
as  in  Remipes  ;  but  the  first  joint  of  the  abdomen  is  nearly  of  the 
same  form,  and  the  succeeding  rings  prosent  also  the  disposition 
already  noticed  in  these  crustaceans.  (Milne-Edwards.) 

Jlippa  Emcrita  is  the  best  example.  The  length  of  this  species  is 
from  1  inch  to  15  lines.    It  inhabits  the  coasts  of  Brazil. 


Jlippa  Emeriti. 

HIPPOBOSCA.  [Hippoboscidje.] 

HIPPOBOSCIDyE,  a  family  of  Dipterous  Insects  belonging  to  the 
section  Pwpipara  or  order  Homaloptera,  containing  the  Forest-Flies, 
which  exhibit  such  remarkable  variations  in  their  typical  structure 
that  they  have  been  regarded  .by  some  authors  as  forming  a  distinct 
order.  The  head  is  received  into  a  cavity  in  front  of  the  thorax  ;  it 
is  divided  transversely  into  two  parts,  the  anterior  or  smaller  of  which 
supports  the  mouth  and  two  small  tubercles,  almost  imbedded  at  the 
lateral  angles,  being  rudimental  antenntx;.  The  mouth  is  composed  of 
two  curved  setre,  inclosed  iu  a  tubular  canal,  covered  by  two  narrow 
elongated  coriaceous  plates,  regarded  by  Latreille  as  palpi.  The 
ocelli  are  wanting.  The  body  is  short,  fiat,  and  very  coriaceous;  the 
wings  are  either  large  or  entirely  wanting ;  the  nervures  of  the  anterior 
margin  are  very  strong,  but  they  are  effaced  behind.  In  the  winged 
species  a  pair  of  balancers  are  also  present.  The  legs  are  very  strong, 
and  terminated  by  robust  curved  claws,  which  are  toothed  beneath. 
The  abdomen  is  composed  of  a  continuous  leathery-like  membrane, 
capable  of  very  great  distension,  which  peculiarity  is  owing  to  the 
remarkable  circumstance  that  the  young  of  these  insects  are  singly 
nourished  within  the  body  of  the  parent,  where  they  not  only  acquire 
their  full  size,  but  actually  assume  the  pupa  state,  under  which  form, 
like  very  large  eggs,  they  are  deposited  by  the  female.  This  egg-like 
cocoon  is  at  first  soft  and  white,  nearly  as  large  as  the  abdomen  of 
the  parent  fly ;  but  by  degrees  it  hardens,  becomes  brown,  of  a  rounded 
form,  and  often  notched  at  one  end,  which  is  covered  by  a  shining  kind 
of  cap,  which  is  detached  on  the  insect's  assuming  the  perfect  state. 
This  cocoon  is  moreover  entirely  destitute  of  annular  incisions,  in 
which  respect  it  differs  from  those  of  other  Dipterous  Insects.  It  is 
composed  of  the  uncast  skin  of  the  larva,  beneath  which  the  insect 
becomes  a  real  inactive  pupa,  with  the  limbs  of  the  perfect  insect  hud 
aloDg  the  breast,  as  in  other  species  which  undergo  the  strict  coarctate 
species  of  transformation.  M.  Reaumur  was  the  first  to  discover  these 
curious  particulars ;  and  he  was  so  anxious  to  observe  the  develop- 


ment of  tho  insect  from  these  singular  eggs,  that  ho  carried  them  in 
his  pocket  by  day  and  took  them  to  bed  with  him  at  night,  in  order 
that  they  might  have  a  uniform  degree  of  warmth;  great  w;w  hi-i 
surprise  therefore  when,  instead  of  grubs  as  ho  expected,  perfect  flies 
were  produced. 

Thcso  insects  are  interesting  in  their  habits.  They  live  exclusively 
upon  quadrupeds  and  birds;  tho  horso  is  especially  subject  to  the 
attacks  of  ouo  of  these  species,  hence  called  aWfdbotM  equina.  This 
species  is  the  typo  of  the  genus  llippobosca,  in  which  the  eyes  are  largo 
and  distinct,  being  placed  at  tho  sides  of  tho  head;  the  antenna  an:  in 
the  shape  of  turbercles  with  three  dorsal  setae;  the  wings  are  large.  Mr. 
Curtis  observes  that  these  flies  movo  swiftly,  and  like  a  crab,  sideways 
or  backwards;  they  are  very  tenacious  of  life,  and  live  principally  on 
horses,  attaching  themselves  to  the  belly  between  the  hind  thighs  and 
under  the  tail,  where  they  are  less  protected  by  hair.  It  is  remarked 
by  Latreille  that  the  ass  fears  them  most,  and  that  horses  euller 
very  little  from  them.  In  the  New  Forest  they  abound  in  a  most 
astonishing  degree.  Mr.  Samouelle  says,  "From  the  flanks  of  one  hone 
I  have  obtained  six  handsful,  which  consisted  of  upwards  of  a  hundred 
specimens.    They  abound  most  on  white  and  light-coloured  horses." 

The  other  genera  are  :  —  Omithomyia,  Craterina,  Oxyptcrum, 
Ilwmobora,  Melophagus,  Feronia,  Lipolepna,  and  probably  Uraula. 
Of  these  the  first  three  are  British,  and  are  found  upon  various  bird?, 
the  Craterina  hirundinis  depositing  its  egg  like  a  cocoon  in  the  nest 
of  tho  swallow,  where  it  receives  all  the  necessary  warmth  ;  for  which 
it  repays  the  poor  swallow  by  sucking  its  blood.  The  wings  in  this 
genus  are  very  long  and  narrow.  The  genus  Melophagus  comprise.?  a 
single  species,  M.  ovinus,  which  is  destitute  of  wings,  aud  attacks  the 
sheep.  It  is  of  a  dark  reddish  colour,  with  the  abdomen  whitish. 
It  is  commonly  called  tho  Sheep-Louse,  and  is  so  tenacious  of  life 
that  Kay  states  that  it  will  exist  in  a  fleece  twelve  months  after  it  is 
shorn,  its  excrements  even  giving  a  tinge  to  the  wool,  which  is  very 
difficult  to  be  discharged. 

HIPPOBRO'MA  (from  iWoy,  a  horse,  and  fipup-a,  food),  a  genus  of 
Plants  belonging  to  the  natural  order  Lobeliacece.  It  has  the  limb 
of  the  calyx  5-parted  with  linear  segments  ;  the  tube  of  the  corolla 
long,  straight,  entire,  with  the  limb  5-parted,  nearly  equal;  the 
stamen-tube  projecting,  completely  monadelphous  and  syngenesious ; 
the  stigma  sloped,  the  capsule  2-celled,  2-valved,  many-seeded. 

IT.  longiflora  is  the  only  species.  It  is  an  herbaceous  plant,  with 
short  axillary  pedicels,  mucronate  or  coarsely  toothed  leaves,  with 
long  slender  white  flowers.  It  is  a  native  of  Jamaica,  St.  Domingo, 
Cuba,  and  Martinique,  in  damp  places  aud  by  the  side  of  streams. 
This  is  one  of  the  most  poisonous  of  plants.  If  the  juice  only  acci- 
dentally touches  the  lips  or  eye3  it  produces  a  burning  inflamma- 
tion.   Horses  are  violently  purged  after  eating  it. 

(Don,  Dichlamydeous  Plants  ;  Lindley,  Flora  Medica.) 

HIPPOCAMPUS.  [StNGNATHIDzE.] 

HIPPOCEPHALOI'DES.  By  this  name  Plot  and  other  writers 
understood  the  inner  casts  of  certain  equivalved  Conchifcra,  espe- 
cially Trigonia. 

HIPPOCRA'TEA,  a  genus  of  Plants  belonging  to  the  natural  order 
Ilippocrateacex,  so  named  after  Hippocrates,  and  which  might  there- 
fore be  expected  to  contain  many  useful  or  medicinal  plants.  But  it 
is  not  so.  The  species  consist  of  moderate-sized  trees,  which  are 
found  in  the  hot  parts  of  the  world,  as  in  the  tropical  parts  of 
America,  in  Sierra  Leone,  the  wanner  parts  of  India,  and  the  Island 
of  Timor.  The  genus  is  characteiised  by  having  the  calyx  5-leaved, 
but  very  small ;  petals  5,  usually  hooded  at  the  apex;  stamens  3, 
anthers  1-celled,  opening  transversely  at  the  apex;  carpels  3,  samaroid, 
bivalved,  valves  keeled  and  compressed ;  seeds  winged  from  the 
funiculus  being  widely  expanded.  The  fruit  of  some  of  the  plants 
of  the  family  is  eatable ;  but  the  seeds  of  one  species  only  of 
Hippocratea  are  mentioned  as  being  of  any  use;  those  of  H.  coniosa, 
being  oily  and  sweet. 

HIPPOCRATEA'CE^E,  a  small  natural  order  of  Exogenous  Plants 
remarkable  for  the  presence  of  three  monadelphous  stamens  in  a 
pentapetalous  flower.  The  fruit  consists  of  from  one  to  three  cells, 
and  is  frequently  extended  at  the  back  in  a  membranous  manner,  so 
as  to  resemble  the  samara,  or  key  of  the  ash-tree.  The  species  are 
woody,  aud  often  climbers ;  they  inhabit  Africa,  the  Mauritius,  and 
the  tropical  parts  of  America ;  iu  general  they  are  of  no  importance 
for  economical  or  medical  purposes.  The  fruit  of  Tonsella  pyriformis 
is  eaten  in  Sierra  Leone.  The  nuts  of  Hippocratea  comosa  are  oily 
aud  sweet.  They  are  called  in  the -French  West  India  Islands 
Amandier  du  Bois.  In  Brazil  other  species  have  eatable  fruits.  The 
order  has  6  genera  aud  86  species.  They  are  related  to  Chailletiacea:, 
Celastraccw,  Malpig/tiacea;  and  Aceraceee. 

HIPPOCRE'PIS  (from  'hvos,  a  horse,  and  Kpriins,  a  shoe,  on  account 
of  the  curved  shape  of  its  pods),  a  genus  of  Plauts  belonging  to  the 
natural  order  Lcguminostv,  the  tribe  Hcdysarece.  It  has  diadelphous 
stamens,  an  acute  style ;  the  legume  curved,  with  numerous 
l-seeded  joints  ;  the  seed3  cylindrical  or  compressed,  obloug,  curved, 
fixed  to  the  middle  part  of  the  joint,  and  therefore  the  umbilicus  ia 
in  the  middle  of  the  curve.  The  species  are  herbs,  or  under-shrub.% 
with  unequally  pinnate  leaves  and  yellow  flowers,  which  are  some- 
times solitary  and  axillary,  sometimes  sessile,  but  usually  disposed  in 
umbels  on  the  tops  of  the  axillary  peduncles. 
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1,  a  flower  expanded  ;  2,  a  section  of  the  same,  showing  the  ovaiy. 

II.  Balcarica,  Minorca  Horse-Shoe  Vetch,  is  a  shrubby  erect  plant, 
with  the  peduncles  longer  than  the  leaves,  bearing  an  umbel  of 
flowers  at  the  apex,  the  legumes  glabrous,  a  little  arched.  It  is  a 
native  of  the  Island  of  Minorca.  It  is  a  pretty  plant,  worthy  of 
cultivation,  but  requires  the  greenhouse  in  winter.  It  grows  well 
in  a  soil  composed  of  loam  and  peat ;  and  cuttings  strike  readily 
under  a  hand  glass. 

H.  comosa,  Common  Horse-Shoe  Vetch,  has  the  pods  umbellate, 
their  joints  rough,  curved,  neither  dilated  nor  bordered,  glabrous  ; 
the  peduncles  longer  than  the  leaves.  It  is  a  native  of  Europe,  and 
is  found  on  dry  chalky  banks  in  Great  Britain.  It  is  also  found  in 
the  north  of  Africa. 

There  are  seven  or  eight  more  species  of  Horse-Shoe  Vetch.  They 
are  all  worth  cultivation  on  account  of  their  beauty.  The  perennial 
species  are  adapted  for  rockwork  and  banks,  and  may  be  propagated 
by  dividing  the  roots.  The  annual  species  should  be  grown  from 
seeds,  which  may  be  sown  early  in  spring. 

(Don,  Dichlamydeous  Plants;  Babington,  Manual  of  British 
Botany.) 

HIPPOGLOSSUS,  a  genus  of  Fishes  belonging  to  the  family 
Plcuroncctidce.  The  two  eyes  are  on  the  right  side.  The  jaws  and 
pharynx  are  armed  with  sharp  and  strong  teeth  ;  the  body  elongated. 
The  species  are  known  by  their  being  stouter  and  longer  than  those 
of  the  genus  Platessa  and  other  Plcuroneclidaz. 

H.  vulgaris,  the  Holibut,  Halibut,  or  Fletan,  is  the  only  British 
species.  It  is  a  very  frequent  fish  in  the  northern  fisheries,  and  it 
common  on  the  coasts  of  Norway,  Iceland,  aud  Greenland.  They  are 
obtained  in  large  quantities  by  the  inhabitants  of  the  Orkneys.  In 
the  Northern  seas  they  are  sometimes  caught  weighing  500  lbs.  They 
are  found  around  the  coasts  of  Ireland,  aud  are  often  seen  in  the 
London  markets.  The  forcn  of  the  body  is  elongated,  the  surface 
smooth,  covered  with  small  oval-shaped  soft  scales ;  the  lateral  line 
arched  over  the  pectoral  fin ;  the  colour  composed  of  different  shades 
varying  from  light  brown  to  dusky  brown;  the  surface  of  the  under 
side  perfectly  smooth  and  white. 

(Yarrell,  British  Fishes.) 

HIPPO'LYTE,  the  name  of  a  genus  of  Crustacea  belonging  to 
the  tribe  of  Palemonians.  [Palemonidje.] 

HIPPOMANE,  a  genus  of  Plants  belonging  to  the  natural  order 

Euphorbiacea',  and  tribe  Ilippomanece.  The  tribe  Hippomancoz  is 
characterised  by  solitary  ovules,  apotalous  flowers  in  spikes,  aud  bracts 
one-  to  many-flowered.  The  genus  Hippomane  embraces  the  famous 
Mauchiueel-Tree. 

IT.  Muncanilla,  the  Mauchiueel-Trce,  is  a  plant  which  haa  aa  bad 
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an  American  reputation  as  that  of  the  Upas-Tree  in  the  Indian  Archi- 
pelago. It  is  a  tree  of  very  considerable  size,  and  of  a  handsome 
aspect,  belonging  to  the  natural  order  Euphorbiacea:,  and  among  the 
most  poisonous  of  all  known  vegetable  productions.  The  leaves  are 
alternate,  ovate-acute,  serrated,  and  shining,  with  a  roundish  depressed 
gland  between  t'.ic  blade  and  the  petiole.  The  flowers  are  small,  uni- 
sexual, and  arranged  on  slender  axillary  spikes,  the  lowermost  only 
being  female,  all  the  others  male.  The  male  flowers  grow  in  clusters, 
aud  have  each  a  small  calyx  of  two  sepals,  containing  a  tetrandrous 
column  of  stamens.  The  females  have  a  calyx  of  three  sepals,  a  round 
ovary  crowned  by  six  or  seven  reflexed  stigmas,  and  containing  ns 
many  cells.  When  the  fruit  is  ripe  it  is  a  fleshy  yellowish-green  round 
body,  very  like  an  European  crab-apple.  The  tree  is  common  in  the 
West  India  Islands,  although  pains  have  been  taken  to  extirpate  it. 
In  some  places  it  forms  thick  woods,  as  upon  Sandy  Island,  near  Tor- 
tola,  to  the  exclusion  of  all  other  vegetation,  for  not  a  blade  of  grass 
will  grow  beneath  its  branches.  The  whole  plant  abounds  iu  a  milky 
juice  of  the  most  venomous  description  :  dropped  on  the  skin  it  pro- 
duces a  sensation  of  severe  burning,  followed  by  a  blister ;  and  the 
fruit,  when  bitten,  causes  dangerous  inflammation  of  the  mouth.  This 
is  denied  by  some  of  the  West  Indian  settlers,  but  is  undoubtedly 
true,  according  to  the  elder  Jacquin,  and  to  the  more  recent  testimony 
of  Sir  Robert  Schomburgk,  who  suffered  severely  from  having  tried 
the  experiment  of  eating  the  fruit.  Jacquin  however  asserts  that  to 
sleep  beneath  the  shade  of  the  Manchineel-Tree  is  not  dangerous,  as 
U  commonly  reported.  But  Sir  Robert  Schomburgk  says  that  if  rain 
parses  through  the  branches  and  drops  upon  the  skin  of  a  person 
below  them,  it  produces  severe  inflammation,  and  that  the  dew  which 
falls  at  night  causes  the  same  effects,  as  he  saw  in  certain  cases  which 
came  beneath  his  own  observation  ;  but  he  adds  that  it  acts  differently 
upon  different  persons,  he  himself  not  suffering  any  inconvenience 
from  rubbing  the  juice  on  the  skin.  But  while  the  dangerous  quali- 
ties of  this  tree  are  thus  undoubted,  it  is  very  uncertain  whether  the 
poisonous  quality  which,  it  is  believed  iu  the  West  Indies,  the  land- 
crabs  acquire  from  the  Manchineel-Tree  is  really  owing  to  that  cause. 
Jacquin  denies  it,  and  Sir  Robert  Schomburgk  could  obtain  no  proof 
that  it  is  so  ;  all  that  is  certain  is,  that  land-crabs  arc  frequently  found 
under  the  shade  of  inanchineel  woods,  and  that  those  animals  are 
often  poisonous.  The  wood  of  this  tree  is  represented  to  be  of  fine 
quality,  handsome,  and  well  muted  for  cabinet-makers'  purposes. 


Mancliinecl-Tree  (Hippomane  ManfarMla). 
1,  a  ripe  fruit ;  2,  a  transverse  section  of  the  same  ;  3,  a  male  flower  ;  4,  a 
female  flower  ;  5,  an  ovary. 

HIPPO'NOE,  a  genus  of  Dorsibranchiate  Annelida,  considered  by 
Messi-3.  Audouin  and  Milne-Edwards  to  approach  the  genus  A  mpliinome. 
Ilipponbe  is  deprived  of  a  caruncle  and  has  only  a  single  packet  of 
bristles  to  each  foot,  and  a  single  cirrhus. 
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HIPPO'PHAli,  a  genus  of  Plants  belonging  to  the  natural  order 
El<taynacea.  It  has  dioecious  flowers  with  ovato  scaly  bracts.  The 
stameniferous  flowers  have  a  perianth  of  two  leaves  adhering  by  their 
points;  the  stamens  have  four  very  short  filaments ;  the  pistilliforous 
flowers  have  the  perigone  tubular  and  cloven  at  the  summit ;  the  style 
is  short,  the  stigma  elongated  ;  tho  nut  1 -seeded,  clothed  with  the  largo 
coloured  berry-like  perigone. 

The  only  species  of  this  genus  is  the  //.  rhumnoides,  Sea-Back  thorn, 
which  is  a  small  shrub  found  on  the  east  and  south-east  coasts  of 
Great  Britain,  and  other  parts  of  Europe.  The  acid  berries  yielded 
by  this  plant  are  often  eaton  as  a  salad  both  in  this  country  and  in 
France.  This  plant  also  yields  a  colouring  matter,  which  is  used  for 
dyeing  yellow.  Although  in  this  country  the  berries  are  innocuous, 
they  seem  to  exert  a  deleterious  influence,  or  are  supposed  to  do  so, 
in  some  of  the  countries  of  the  south  of  Europe.  They  are  said  to  bo 
a  favourite  food  with  the  Tartars,  and  tho  fishermen  of  the  Gulf  of 
Bothnia  eat  them  with  their  fish. 

(Babiugton,  Manual  of  British  Botany ;  Burnett,  Outlines  of 
Botany.) 

HlPPO'PODA,  a  genus  established  by  Messrs.  Quoy  and  Gaimard  for 
a  marine  floating  Mollusk  which  M.  De  Blaiuville  considers  identical 
with  Protomedca  of  Lesueur's  manuscripts,  and  places  under  his 
(JJ.  De  B.'s)  Physograda.  [Acaleph^e.] 

HIPPOPO'DIUM,  a  fossil  genus  of  Canchifera  Dimyavia  proposed 
by  Mr.  J.  Sowerby  in  the  '  Mineral  Conchology  of  Great  Britain.'  It 
includes  only  one  British  speoies,  II.  ponderosum,  whioh  is  found  in 
the  Lias. 

HIPPOPOTAMUS  (*Wos  and  nordfios),  tho  Roman  name  for  the 
River-HorBe,  and  retained  by  modern  zoologists  as  tho  generic  appella- 
tion of  the  animals  of  that  Pachydermatous  form. 

Dental  Formula : — Incisors,  ~;  canines,  tui:  molars,  1^1  =  38. 

4  1—1  6—0 

Cuvier  remarks  that  there  is  no  animal  that  requires  to  be  more 
studied  at  different  ages  than  the  Hippopotamus,  in  order  to  acquire 
a  perfect  knowledge  of  the  molar  teeth,  which  change  their  form,  their 
number,  and  their  position  ;  and,  in  his  '  Ossemcus  Fossilea,'  he  goes 
into  miuute  details  of  those  changes. 


Teeth  of  Hippopotamus.    (F.  Cuvier.) 

In  the  upper  jaw  the  first  incisor  is  conical,  straight,  and  a  little 
worn  on  its  internal  side ;  the  second  is  equally  conical,  but  curved 
inwards.  The  canine  tooth  is  short,  and  cut,  as  it  were,  obliquely,  in 
consequence  of  its  abrasion  against  its  opposite.  The  four  molars 
which  succeed  the  canine  are  strictly  false  molars.  The  first  is  very 
smaii,  is  shed  as  the' animal  advances  in  age,  and  is  not  reproduced  ; 
it  is  separated  by  an  interval  from  the  rest  of  the  molar  teeth.  These, 


noarly  of  tho  same  sizo,  arc  also  shed  during  the  youth  of  the  animal, 
are  replaced  by  others,  and  tho  first  teeth  are  more  complicated  than 
tho  second.  When  these,  tho  true  and  permanent  molars,  are  worn 
by  use,  they  exhibit  tho  form  of  a  trefoil  on  their  crowns.  The  three 
last  resemble  each  other  generally:  they  are  composed  of  four  large 
tubercles  approximated  in  pairs,  and  conical  before  tho  points  are 
worn  by  attrition  consequent  on  mastication.  After  the  first  effects 
of  abrasion  they  each  present,  by  the  contour  of  tho  enamel,  the 
figure  of  a  trefoil,  or,  in  other  words,  throe  lobes  disposed  doom  Of 
less  regularly  in  the  form  of  a  triangle ;  but  as  the  abrasion  proceeds 
and  the  tooth  is  farther  worn  elown,  they  exhibit  the  form  of  a  cross 
with  a  disc  in  tho  middle. 

In  tho  lower  jaw  the  first  incisor  is  long,  subcylindrieal,  terminated 
in  a  point,  and  a  little  worn  on  its  external  side.  Tho  second  is  of 
the  samo  form  as  tho  first,  but  much  smaller.  The  canines  are 
enormous  tusks  sharpened  into  a  somewhat  chisel-like  edge,  the 
polished  and  abraded  internal  surface  of  which  presents  a  shape 
inclined  to  elliptical.  The  molars  form  a  continuous  series;  the  first 
and  the  second  are  false  molars,  tho  first  being  the  smallest,  and 
dropping  as  the  animal  advances  in  age,  never  to  be  replaced.  The 
four  succeeding  teeth  exhibit  the  same  general  forms  as  those  of  the 
upper  jaw.  The  first,  which  is  smaller  than  the  others,  has  an  ante- 
rior isolated  tubercle :  the  succeeding  teeth  are  nearly  of  the  same 
size,  and  have  also  an  isolated  tubercle,  but  it  is  posterior. 

Cuvier  makes  the  first  section  of  his  secontl  family  of  Pachyder- 
matous Mammifers  (Ordinary  Pachyderms)  consist  of  those  which 
have  four,  three,  or  two  toes  ;  and  these  he  separates  into  two  great 
genera,  the  Hippopotami  and  the  Hogs  [SuiDjE].  The  Ilippopota/nida: 
are  further  characterised  geuerically  as  having  on  all  their  feet  four 
toes,  which  are  nearly  equal  and  terminated  by  Binall  hoofs  (sabots), 
an  immensely  massive  body  destitute  of  hair,  very  short  legs,  a  belly 
trailing  against  the  ground,  an  enormous  head,  terminated  by  a  large 
tumid  muzzle  which  incloses  their  great  anterior  teeth,  a  short  tail, 
j  and  small  eyes  and  ears.  Their  stomach  is  divided  into  many  com- 
partments. They  live  in  rivers,  on  roots  and  other  vegetable  sub- 
stances, and  are  ferocious  and  stupid.  The  genus  is  placed  by  Linnaeus 
I  among  his  Belluce,  between  Equus  and  Sus.  Dr.  J.  E.  Gray  brings  it 
under  Elepihanlidw,  his  third  family  of  the  fifth  order,  Ungulata,  as  a 
!  genus  of  his  sub-family  Hippopotamina,  and  has  suggested  that  the 
form  is  allied  to  the  Halicoridce. 

The  anatomy  of  these  creatures  is  in  accordance  with  their  bulk 
and  unwieldiness. 

The  skeleton  of  the  Hippopotainida  approaches  that  of  the  Ox  and 
of  the  Hog ;  but  it  presents  differences  which  distinguish  it  from  that 
of  any  other  animal.  The  skull,  whilst  in  the  connection  of  the 
bones  and  the  arrangement  of  the  sutures,  it  bears  great  similitude  to 
that  of  the  Suidoe,  has  its  own  peculiarities,  which  render  its  form 
extraordinary. 

The  number  of  vertebra;  are  7  cervical,  15  dorsal,  4  lumbar,  7 
sacral,  and  14  coccygial  =  47.    The  atlas  and  the  axis,  besides  the 

[  ordinary  articular  facets,  have  each  two  others  also  towards  their 
dorsal  aspect ;  but  taken  as  a  whole,  the  cercival  vertebrae  approach 
nearest  to  those  of  the  Hog.    There  is  nothing  very  remarkable  about 

j  the  rest  of  the  vertebra;,  except  that  their  bodies  are  rather  flat. 

I  There  are  7  true  and  8  false  ribs  of  a  side  =  30,  nearly  as  much  arched 
as  those  of  the  Rhinoceros,  but  distinguishable  from  them,  as  well  as 
from  those  of  the  Elephant,  in  as  much  as  they  are  much  wider  and 
flatter  at  the  part  nearest  to  the  vertebra;  than  at  the  opposite  end. 
The  anterior  part  of  the  sternum  is  compressed  into  a  ploughshare- 
like shape  and  very  much  prolonged  into  an  obtuse  point  below  the 
first  rib.  The  rest  is  depressed,  and  the  number  of  pieces  is  seven. 
The  scapula  may  be  easily  distinguished  from  those  of  the  Rhinoceros 
and  Elephant,  being  larger  than  that  of  the  first  and  less  than  that  of 
the  second,  and  also  differing  in  form.  In  its  general  aspect  this 
bone  reminds  the  observer  a  little  of  the  scapula  of  the  Hog,  but 
approaches  nearer  to  that  of  the  Ox  in  the  more  essential  characters 
of  the  spine  and  articulating  surface.  The  humerus  bears  a  singular 
resemblance  to  that  of  the  Ox  ;  while  there  is  some  similitude  to  that 
of  the  Hog,  which  is  however  less  in  proportion  towards  the  bottom. 
The  radius  and  idna  are  anchylosed  at  an  early  age,  leaving  on  the 
outside  only  a  rather  deep  furrow  which  occupies  only  three-fourths 
of  the  length  of  the  radius,  and  on  the  inside  a  simple  aperture 
towards  the  upper  fourth  part.  These  bones  of  the  fore-arm  resemble 
those  of  the  Ox  very  much,  but  those  of  the  latter  are  more  elongated, 
and  the  articular  facets  of  the  lower  head  of  the  bone  arc,  in  the  last- 
named  animal,  less  oblique.  There  are  in  the  carpus  points  of  resem- 
blance to  the  Hog ;  but  its  characters  distinguish  it  both  from  that 
quadruped  and  the  Ox.  In  the  metacarpus  all  comparison  with  that 
of  the  Hog  ceases.  The  pelvis  is  easily  distinguishable  from  those  of 
the  Elephant  and  Rhinoceros,  from  the  smaller  width  of  the  ilia  in 
the  Hippopotamus,  and  other  differences.  The  Ox  perhaps  approaches 
it  more  closely  in  these  parts ;  but,  besides  other  discrepancies,  the 
lower  part  of  the  pelvis  and  especially  the  oval  holes  are  much  more 
elongated  in  the  Hippopotamus.  The  sacrum  is  very  large,  but  the 
bones  of  the  pubis  project  but  very  little.  The  femur,  which  pos- 
sesses a  ligameutum  teres,  is  well-shaped  and  straight,  the  shaft  nearly 
equal  throughout,  regularly  cylindrical  anteriorly.  The  great  tro- 
chanter, which  is  compressed  laterally,  does  not  exceed  the  height  of 
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the  head  of  the  hone;  tho  small  trochanter  is  moderate:  there  is  no 
third,  as  in  the  Rhinoceros,  the  Tapir,  and  tho  Horse.  But  its  prin- 
cipal resemblance  is  to  the  femora  of  the  great  ruminants  j  though  the 
upper  head  of  the  bone  is  much  moro  detached  and  more  spherical, 
and  tho  lower  head  is  much  wider,  especially  behind.  These  dif- 
ferences will  assist  in  distinguishing  it  from  the  femur  of  the  Ox ; 
that  of  the  Giraffe,  which,  being  of  the  same  Bize,  might  more  readily 
be  mistaken  for  it,  may  be  known  by  its  more  approximated  upper 
head,  its  relatively  larger  condyles,  and  the  more  elevated  and  pro- 


organ  ia  employed  in  extracting  from  the  coarse  and  ill-prepared  load 
the  greatest  amount  of  nutritive  matter.  The  stomach  of  a  full-grown 
Hippopotamus  is  said  to  be  capable  of  containing  five  or  six  bushels, 
and  the  large  intestine  is  of  a  sizo  commensurato  with  such  a  capacity, 
for  it  is  stated  to  be  eight  inches  iu  diameter.  The  Hippopotamus 
mentioned  by  Mr.  Burchell  ('Travels  in  South  Africa')  was  consi- 
dered to  be  only  half  grown,  but  throe  bushels,  at  least,  of  haL'- 
chewed  vegetables  were  taken  from  its  stomach  and  intestines. 
The  time  of  gestation  of  the  Hippopotamus  is  stated  to  be  nino 


Skull  of  Hippopotamus. 
a,  seen  from  above  ;  b,  seen  from  below  ;  c,  lower  jaw  eccn  from  above. 


jecting  internal  edge  of  the  lower  articulating  surface.  The  femur  of 
the  Hog  more  resembles  that  of  the  Hippopotamus  in  tho  upper  part, 
but  much  less  below  ;  and  its  dimensions  prevent  the  possibility  of  a 
mistake.  The  tibia  is  short  and  stout,  almost  beyond  that  of  any 
other  quadruped,  especially  at  the  extremities.  It  approaches  nearest 
to  that  of  the  Ox,  but  the  latter  is  more  elongated,  aud  differs  in 
other  respects.  The  tibia  of  the  Hog  is  also  more  elongated  in  com- 
parison, and  offers  other  discrepancies.  The  fibula  is  very  slender, 
and  is  throughout  very  distant  from  the  tibia,  except  at  the  two 
extremities.  The  malleolar  bone  is  anchylosed  to  the  lower  extre- 
mity. The  tarsus  is  framed  principally  on  the  plau  of  that  of  the 
Suidce. 


months  ;  but  this  does  not  seem  to  be  accurately  ascertained.  The 
birth  takes  place  on  the  land  ;  and  on  the  slightest  alarm  both  parent 
aud  young  take  to  the  water.  Thunberg,  during  bis  visit  to  CafTraria 
(1773)  was  assured  by  an  eye  witness  that  he,  having  watched,  when 
on  a  hunting  party,  one  of  these  animals  which  had  gone  up  from  a 
neighbouring  river  to  calve,  lay  still  with  his  company  till  the  calf  was 
produced,  when  one  of  the  party  fired  and  shot  the  mother  dead. 
The  Hottentots  immediately  rushed  from  their  hiding-place  to  take 
the  calf  alive,  but  its  instinct  saved  it,  for  it  made  for  the  river,  and 
escaped.  The  male  specimen  now  (1851)  in  the  Gardens  of  the  Zoological 
Society,  Regent's  Park,  was  with  difficulty  caught,  though  only  two 
days  old.    The  food  of  the  Hippopotamus  consists  of  water-plants 


Skek-ton  of  Hippopotamus. 


From  the  structure  of  the  teeth  we  are  led  to  the  inference  that 
the  quantity  of  vegetable  substance  submitted  to  the  action  of  the 
digestive  organs  of  the  Hippopotamidce  must  be  very  great  iu  propor- 
tion to  the  nourishment  extracted. from  the  mass.  The  principle  on 
which  the  jaws  and  teeth  are  constructed  seems  to  be  a  principle  for 
rudely  tearing  and  dividing,  but  not  comminuting,  the  hard  and 
tough  vegetables  which  form  the  staple  food  of  the  animal.  The 
jaws  are  so  constructed  that  the  process  executed  by  them  is  more  a 
bruising  than  a  grinding  process.  The  food  therefore  when  trans- 
mitted to  the  stomach  has  undergone  but  little  alteration,  and  that 


and  those  which  grow  on  the  banks  of  the  rivers  which  it  haunts. 
The  time  of  feeding  is  principally  in  the  night,  and  these  enormous 
animals,  when  in  the  neighbourhood  of  cultivated  lands,  do  incal- 
culable damage,  not  only  from  the  quantity  that  they  actually  consume, 
but  the  still  greater  quantity  that  they  spoil  and  lay  waste  by  their 
crushing  bulk.  As  they  are  able  to  remain  beneath  the  surface  of 
the  water  for  some  time,  there  must  be  some  muscular  arrangement 
for  closing  the  nostril,  such  as  we  see  in  the  Seals.  Hasselquist,  on 
the  authority  of  '  a  credible  person '  who  lived  twelve  years  in  Egypt, 
states ;  "1,  that  the  hide  of  a  full-grown  Hippopotamus  is  a.load  foy 
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a  camel.  2,  that  the  River-Horso  is  an  invotorato  enemy  to  tho  Cro- 
codile, and  kills  it  whenever  he  meets  it.  3,  that  tho  River-Horso 
never  appears  below  the  cataracts  in  Egypt,*  wheroforo  tho  inhabit- 
ants of  Upper  Egypt  only  can  give  any  account  of  it.  Tho  Egyptians, 
he  adds,  very  seldom  bring  tho  hide  of  it  to  Cairo ;  and,  ho  continues, 
it  is  impossible  to  bring  thither  tho  living  animal.  4,  tho  River- 
Horse  does  much  damage  to  tho  Egyptians  in  those  places  he  fre- 
quents. He  goes  on  shore,  and  in  a  short  space  of  time  destroys  an 
entire  field  of  corn  or  clover,  not  leaving  tho  least  verdure  as  ho 
passes;  for  he  is  voracious,  and  requires  much  to  fill  his  great  belly. 
They  have  a  curious  manner  of  freeing  themselves,  in  somo  measure, 
from  this  destructive  animal :  they  remark  the  places  ho  frequents 
most,  and  there  lay  a  large  quantity  of  peas  ;  when  the  boast  comes 
on  shore,  hungry  and  voracious,  ho  falls  to  eating  what  is  nearest  him, 
and  filling  his  belly  with  the  peas,  they  occasion  an  insupportable 
thirst ;  he  then  returns  immediately  into  tho  river,  and  drinks  upon 
these  dry  peas  large  draughts  of  water,  which  suddenly  causes  his 
death  ;  for  the  peas  soon  begin  to  swell  with  the  water,  and  not  long 
after  the  Egytians  find  him  dead  on  the  shore,  blown  up,  as  if  killed 
by  the  strongest  poison.  5,  tho  oftener  the  River-Horse  goes  on 
shore,  the  better  hopes  have  the  Egyptians  of  a  sufficient  swelling  or 
increase  of  the  Nile.  6,  the  Egyptians  say,  that  they  can  almost  dis- 
tinguish the  food  of  this  animal  in  his  excrements."  Some  parts  of 
this  relation  (that  regarding  the  peas,  for  instance)  may  be  considered 
as  bordering  upon  the  marvellous,  but  there  arc  others  which  there 
seems  to  be  no  good  reason  for  doubting.  The  alleged  enmity  to  the 
Crocodile  can  hardly  be  considered  to  be  well  founded. 

In  Professor  Smith's  'Journal'  (Tuckey's  'Narrative  of  an  Expe- 
dition to  explore  the  River  Zaire,  usually  called  the  Congo,  in  South 
Africa ')  we  find  it  stated  that  they  "  landed  in  a  beautiful  sandy  cove 
at  the  opening  of  a  creek  behind  a  long  projecting  point.  It  is  called 
Sandi-Sundi.  An  immense  number  of  Hippopotami  were  seen  here.  In 
the  evening  a  number  of  Alligators  were  also  seen."  This  association 
would  be  hardly  consistent  with  hostility.  Captain  Tuckey  also  says, 
"  The  Hippopotamus  and  Alligator  seem  to  be  numerous."  The  usual 
mode  of  capturing  the  animal  is  by  a  pitfall,  by  the  natives  at  least, 
but  the  colonists  near  the  Cape  use  the  rifle.  The  two  killed  by 
Zerenghi,  in  the  year  1600,  frequented  the  neighbourhood  of  the  Nile, 
near  Damietta.  He  stationed  men  upon  the  Nile,  who,  having  seen 
two  of  these  animals  go  out  of  the  river,  made  a  large  ditch  in  the 
way  through  which  they  passed,  and  covered  it  with  thin  planks, 
earth,  and  herbage.  In  the  evening,  when  returning  to  the  river, 
they  both  fell  into  the  ditch.  Zerenghi  immediately  hastened  to  the 
place  with  his  janizary,  and  they  killed  both  the  beasts  by  pouring 
three  shot  into  the  head  of  each  with  a  large  arquebus.  They  almost 
instantly  expired,  he  adds,  after  uttering  a  cry  which  had  more  resem- 
blance to  the  bellowing  of  a  buffalo  than  to  the  neighing  of  a  horse. 
Captain  Tuckey  observed  Hippopotami  with  their  heads  above  the  water, 
"  snorting  in  the  air."  In  another  part  of  his  '  Narrative,'  he  says, 
"  Many  Hippopotami  were  visible  close  to  our  tents  at  Condo  Yanga, 
where  we  were  obliged  to  halt,  and  to  wait  some  time  for  a  canoe  to 
pass.  No  use  firing  at  these  animals  in  the  water ;  the  only  way  is  to 
wait  till  they  come  on  shore  to  feed  at  night.  During  the  night  they 
kept  a  continual  grunting  like  so  many  hogs,  but  none  of  them  came 
on  shore,  though  we  had  a  constant  watch  on  the  beach."  Sparrman, 
who  gives  a  ludicrous  account  of  the  terror  which  seized  him  and 
some  of  his  companions  on  the  rush  of  one  of  these  animals  towards 
him  from  the  river,  thus  describes  the  noise  made  by  one  of  these 
'  sea-cows '  at  Great  Pish  River  : — "  At  half  an  hour  after  eight,  it 
being  already  very  dark,  a  sea-cow  began  at  intervals  to  raise  its  head 
above  the  water,  and  utter  a  sharp,  piercing,  and,  as  it  were,  very 
angry  cry,  which  seemed  to  be  between  grunting  and  neighing. 
Perhaps  this  cry  may  be  best  expressed  by  the  words  '  heurh,  hurh, 
heoh-heoh  : '  the  two  first  being  uttered  slowly,  in  a  hoarse  but  sharp 
and  tremulous  sound,  resembling  the  grunting  of  other  animals; 
while  the  third,  or  compound  word,  is  sounded  extremely  quick,  and 
is  not  unlike  the  neighing  of  a  horse.  It  is  true,  it  is  impossible  to 
express  these  inarticulate  sounds  in  writing  to  any  great  degree  of 
perfection ;  but  perhaps  one  may  make  nearer  approaches  to  it  than 
one  can  to  the  gutturopalatial  sounds  of  the  Hottentot  language." 
Le  Vaillant  had  an  opportunity  of  watching  the  progress  of  a  hippo- 
potamus under  water  at  Great  River.  "  This  river,"  says  he,  "  con- 
tained many  hippopotami ;  on  all  sides  I  could  hear  them  bellow  and 
blow  (mugir  et  souffler).  Anxious  to  observe  them,  I  mounted  on  the 
top  of  an  elevated  rock  which  advanced  into  the  river,  and  I  saw  one 
walking  at  the  bottom  of  the  water  (marcher  et  se  promener  au  fond 
de  l'eau).  But  I  remarked  that  its  colour,  which  when  it  is  dry  is 
grayish,  and  when  it  is  only  humid  and  moist  appears  bluish,  seemed 
then  to  be  of  a  deep  blue.  I  killed  it  at  the  moment  when  it  came  to 
the  surface  to  breathe.  It  was  a  very  old  female,  and  my  people  in 
their  surprise,  and  to  express  its  size,  called  it  the  '  grandmother  of 
the  river.'"  ('Second  Voyage.')  Mr.  Barrow,  in  his  journey  into 
the  interior  of  Southern  Africa,  when  he  reached  the  mouth  of  the 
Great  Fish  River,  saw  towards  the  evening  a  vast  number  of  Hippo- 
potami (Sea-Cows  of  the  Dutch)  with  their  heads  above  the  surface. 
[Several  paths  made  by  these  animals  led  from  various  parts  of  the 

*  That  it  was  found  in  Lower  Egypt  in  the  year  1600  appears  by  Zcrcnghi's 
account  above  given.    Hasselquist  travelled  in  the  years  1749-52. 
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river  to  a  spring  of  fresh  water  about  a  milo  distant.  To  this  spring 
they  went  in  tho  night  to  drink  ;  tho  water  of  the  river  for  somo  dis- 
tance from  tho  mouth  being  salt.  According  to  Darnpicr  and  other;', 
tho  Hippopotamus,  when  wounded  or  irritated,  is  violently  ferocious, 
and  has  been  known  to  sink  a  boat  by  its  bite. 

For  a  long  timo  it  was  considered  that  there  was  but  one  species  of 
living  Hippopotamus ;  but  somo  naturalists  are  of  opinion  that  there 
are  at  least  two.  Beforo  we  enter  into  this  part  of  the  subject  we 
shall  give  a  slight  sketch  of  tho  history  of  the  Hippopotamus  from 
tho  timo  of  tho  ancients. 

If  tho  Hippopotamus  be  the  Behemoth  of  Job  (ch.  xl.),  we  must 
refer  to  the  well-known  verses  15  to  19,  both  inclusive,  as  the  earliest 
description  of  tho  animal.  But  tho  identity  is  by  no  means  satisfac- 
torily ascertained.  Tho  vulgato  uses  tho  term  Behemoth,  and  tho 
Zurich  version  translates  the  word  by  '  Elephas.'  In  tho  edition  of 
the  Bible,  '  imprinted  at  London  by  Robert  Barker,  printer  to  the 
King's  most  excellent  Majestie '  (1615),  Behemoth  is  the  word  in  tho 
text,  with  the  following  annotation  : — "  This  beast  is  thought  to  beo 
the  elephant,  or  some  other  which  is  unknowen."  Bochart,  Ludolph, 
Scheuchzer,  and  many  others  hold  that  the  Hippopotamus  is  the 
animal  meant ;  while  not  a  few  of  the  learned  have  written  in  support 
of  the  Elephant.  Cuvier  and  others  think  that  though  we  may 
believe  with  Bochart  that  the  Hippopotamus  is  intended,  the  descrip- 
tion in  the  book  of  Job  is  too  vague  to  characterise  it.  Good  comes 
to  the  conclusion  that  some  extinct  pachydermatous  genus  was  pro- 
bably represented  by  the  term ;  and  some  have  lately  even  gone  so 
far  as  to  contend  that  Behemoth  and  the  Iguanodon  of  geologists  are 
identical ! 

Herodotus  (ii.  71)  gives  a  most  incorrect  description  of  what  must  be 
regarded,  from  the  context  and  other  evidence,  as  the  Hippopotamus. 
This  description  is  borrowed  almost  entirely  by  Aristotle,  who  has 
not  however  given  to  the  animal  a  horse's  tail,  which  Herodotus 
bestowed  upon  it ;  adding,  correctly  enough,  that  its  size  was  that  of 
the  largest  oxen. 

Aristotle  ('  Hist.  Anim.,'  book  ii.  chap,  vii.)  thus  describes  the  Hip- 
popotamus : — "  The  Hippopotamus  of  Egypt  has  a  mane  like  a  horse ; 
a  bifurcated  hoof  like  the  ox  ;  a  flat  visage  or  muzzle  ;  an  astragalus 
like  the  animals  with  cloven  feet ;  projecting  teeth  which  do  not  show 
themselves  much  ;  the  tail  of  a  hog  ;  the  voice  of  a  horse  ;  and  in  size 
it  resembles  an  ass.  Its  skin  is  of  such  a  thickness  that  spears  are 
made  of  it."  Now,  there  is  enough  in  this  curious  description  to  lead 
to  the  conclusion  that  Aristotle  meant  no  other  than  the  Hippopota- 
mus ;  there  is  also  quite  sufficient  to  show  that  he  never  saw  the 
animal,  and  that  he  trusted  to  the  wild  accounts  of  others.  We  traoe 
however  the  descriptions  of  Herodotus  and  Aristotle  in  many  of  the 
figures  of  the  animal  which  were  published  after  the  revival  of  letters  ; 
for  it  is  worthy  of  remark  that  notwithstanding  the  highly  erroneous 
descriptions  of  ancient  authors,  some  of  whom  must,  one  would  think, 
have  had  an  opportunity  of  seeing  the  animal,  the  portraits  of  it  by 
ancient  artists  on  coins,  &c,  are,  almost  without  exception,  far  from 
bad  representations  of  the  animal.  But  to  return  to  the  ancient 
authors. 

Diodorus  (book  i.)  comes  much  nearer  to  the  truth  in  his  descrip- 
tion, at  least  as  to  the  size  of  the  Hippopotamus ;  for  ho  says  that  it 
is  five  cubits  in  length,  and  in  bulk  approaches  to  that  of  the 
Elephant.  The  teeth  are  not  badly  characterised  by  the  same 
author ;  but  he  still  leaves  to  the  animal  the  cloven  hoof  and  the 
horse's  tail. 

Pliny  says  of  it  (book  viii.  25),  after  treating  of  the  Crocodile  and 
Scincus,  "  Major  altitudine  in  eodem  Nilo  belua  hippopotamus  editur," 
and  he  gives  it  the  bifid  hoofs  of  the  ox,  the  back,  mane,  and  neigh 
of  the  horse,  a  flattened  muzzle,  the  tail  and  teeth  of  the  boar, 
adding,  that  though  they  are  hooked  they  are  less  noxious — "  ungulis 
bifidi  quales  bubus,  dorso  equi,  et  juba,  et  hinnitu,  rostro  resimo, 
cauda  et  dentibus  aprorum,  aduncis,  sed  minus  noxiis."  In  short  he 
seems  to  have  followed  with  very  little  exception  the  account  given 
by  Aristotle,  without  attending  to  that  of  Diodorus.  Pliny  adds, 
that  helmets  and  bucklers  are  made  of  its  skin,  which  are  impene- 
trable unless  they  are  softened  by  moisture,  and  he  speaks  of  its 
feeding  on  the  crops  "  depascitur  segetes,"  and  its  caution  in  avoiding 
snares.  In  his  9th  book  and  12th  chapter,  on  the  covering  of  aquatic 
animals  ('Tegmenta  Aquatilium'),  the  varieties  of  which  he  enumerates, 
he  says,  "Alia  corio  et  pilis  teguntur,  ut  vituli  et  hippopotami;" 
thus  making  it  hairy  like  the  seals,  which  we  take  to  be  meant  by 
'  vituli ; '  and  yet,  with  all  this  monstrous  error,  he  himself  (book 
viii.  26)  speaks  of  M.  Scaurus  as  being  the  first  who  had  shown  the 
hippopotamus,  together  with  five  crocodiles,  at  Rome,  during  his 
sedileship ;  finishing  the  account  however  by  making  the  former 
animal  a  master  of  one  department  in  the  art  of  healing,  in  conse- 
quence of  his  habit  of  letting  blood  by  pressing  the  vein  of  his  leg 
against  some  very  sharp  stake  when  his  obesity  requires  such  relief. 
We  know  moreover  that  Augustus  exhibited  one  of  these  animals  on 
occasion  of  his  triumph  over  Cleopatra.  (Dion.,  book  li.).  We  shall 
only  further  refer  to  the  account  of  Achilles  Tatius  (book  iv.  2), 
which  is,  notwithstanding  some  errors,  perhaps  the  most  correct ;  and 
shall  proceed  to  notice  that,  under  the  later  emperors,  a  considerable 
number  of  Hippopotami  were  introduced  into  the  Roman  shows. 
Thus  Antoninus  exhibited  some,  with  crocodiles,  tigers,  and  other 
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animals.  Commodtis  showed  five  on  one  occasion,  and  killed  some 
of  them  with  his  own  hand.  Heliogabalus  and  the  third  Gordian 
also  exhibited  Hippopotami.  These  demands  seem  to  have  produced 
their  effect  |  for  according  to  Marccllinus  Ammianus  (book  xxii.  15) 
and  others,  the  race  of  Hippopotami  had  disappeared  from  Egypt 
since  the  time  of  tho  emperor  Julian.  Favourable  circumstances 
however  must  have  operated  to  restore  it,  as  wo  collect  from  the 
account  of  Zerenghi  abovo  alluded  to  and  others.  That  the  animal 
was  sacred,  in  some  parts  at  least,  appears  from  Herodotus  (book  ii., 
'  Euterpe') :  "Those  which  are  found  in  the  district  of  Papremis  are 
sacred,  but  in  other  parts  of  Egypt  they  are  not  considered  in  the 
same  light."  *  Sonnini  ('Travels  in  Upper  and  Lower  Egypt'),  who 
quotes  this  passage,  and  also  one  from  Pausanias  (book  iv.  33),  goes 
on  to  state  that  these  animals  laid  waste  whole  countries  by  ravages 
as  fearful  as  their  size  was  enormous,  and  that  they  were  equally 
formidable  to  man  with  tho  crocodile.  From  the  terror  which  they 
inspired,  they  were,  ho  asserts,  generally  looked  upon  as  the  symbol 
of  Typhon,  that  giant  who  had  spread  death  anil  destruction  among 
the  deities  which  were  worshipped  in  that  quarter;  they  were,  he 
adds,  of  course  the  emblem  of  mischance  and  of  cruelty,  and  the 
particular  worship  of  them  at  Papremis  must  have  been  practised 
solely  with  the  view  of  appeasing  or  averting  their  rage. 

We  have  mentioned  that  with  few  exceptions,  if  not  with  one  only, 
the  representations  of  the  ancient  artists  have  been  found  faithful  to 
nature  when  compared  with  the  descriptions  of  ancient  naturalists 
and  authors.  The  exception  is  tho  figure  copied  by  Hamilton 
('  ./Egyptiaca,'  pi.  xxii.),  from  one  of  the  caves  of  Beni-Hassan,  in  which 
the  feet  are  represented  as  cloven,  and  the  lower  tusks  are  so  enormous 
as  to  render  it  impossible  that  they  should  be  covored  by  tho  lips, 
whereas  the  largely  developed  muzzle  and  its  consequent  concealment 
of  the  tusks  are  portrayed  upon  most  of  the  ancient  figures  and 
coins.  We  do  not  consider  the  figure  found  by  Belzoni  as  an 
exception,  because,  as  tho  author  of  the  amusing  book  ou  Egyptian 
Antiquities  observes,  the  designer  sometimes  placed  on  one  animal  a 
part  taken  from  another,  and  that  mentioned  by  Belzoni  was  a  calf 
with  the  head  of  a  Hippopotamus.  Though  tho  details  of  tho  teeth 
and  feet  .are  not  correct  in  the  figure  on  the  plinth  of  the  statue  of 
the  Nile  formerly  in  the  Vatican,  and  afterwards  taken  to  the  French 
Museum,  its  general  contour  is  good;  and  the  animal  occurs  in  other 
sculptures  and  in  mosaics  very  characteristically  represented.  Some 
of  these,  that  of  the  Vatican  above  mentioned,  for  instance,  may 
have  given  rise  to  the  story  of  the  enmity  borno  towards  the  croco- 
dile by  the  Hippopotamus,  which  in  that  sculpture  holds  a  crocodile 
in  its  mouth.  Ou  medals  and  coins  of  the  Roman  emperors  the 
Hippopotamus  often  appears,  sometimes  with  the  crocodile,  sometimes 
without.  Those  of  the  emperors  Trajan,  Hadrian,  and  Philip,  or 
rather  of  Marcia  Otacilia  Severa,  Philip's  wife,  will  occur  to  some  of 
our  readers. 

In  more  modern  times  we  have  the  descriptions  of  Isidore  of  Seville, 
Vincent  de  Beauvais,  Albertus  Magnus,  James  of  Vitry,  and  all  more 
or  leBs  fabulous ;  but  Abdallatif  gives  a  very  good  account  of  the 
animal.  Belon  and  Gillius  however  seem  to  have  been  the  first 
among  the  moderns  who  actually  saw,  or  at  least  who  have  recorded 
that  they  saw  the  animal  alive.  They  both  saw  it  at  Constantinople, 
and  perhaps  they  saw  the  same.  Sonnini  seems  to  doubt  whether 
the  animal  which  Belon  saw  was  a  hippopotamus  ('  Travels  in  Upper 
and  Lower  Egypt,'  vol.  iii.),  and  quotes  Matthiolus,  who  speaks  very 
slightingly  of  Belon ;  but  a  perusal  of  that  accurate  observer's 
account  will,  we  think,  satisfy  the  most  scrupulous  that  he  saw  a 
living  Hippopotamus ;  he  even  alludes  to  the  differences  between  the 
figures  of  that  animal  on  ancient  works  of  art  and  the  specimen 
which  he  had  before  his  eyes,  and  rectifies  the  error  in  the  figure  on 
the  plinth  of  the  statue  of  the  Nile,  which  has  five  toes  instead  of 
four.  Of  the  teeth  indeed  he  only  remarks  that  they  approach  to 
those  of  a  horse.  Gesner  does  little  but  quote  Belon  ;  and  without 
detaining  the  reader  with  the  descriptions  of  Zerenghi,  who  is  above 
alluded  to,  which  were  good,  or  the  compilation  of  Aldrovandus, 
who  did  not  use  the  figure  of  Zerenghi,  but  another  sent  to  him  from 
Padua  (Cuvier  thinks,  by  Prosper  Alpinus),  or  the  good  description 
and  more  accurate  representation  given  by  Fabius  Columna,  we  come 
to  Ludolph,  who,  in  his  "  History  of  Ethiopia,'  gives  an  entire  figure 
on  a  large  scale.  This  is  the  best  which  had  been  hitherto  published ; 
but  the  teeth  are  exaggerated,  and  a  great  deal  too  much  exposed, 
and  the  ears  are  rather  long.  Below  this  is  a  figure  of  "  the  sea-horse, 
putting  up  his  head  above  the  water ;  thence  called  the  river-horse 
by  the  Greekes."  The  head  and  neck  alone  are  visible;  but  the 
exaggeration  and  exposure  of  the  teeth  are  continued,  and  the 
draftsman,  by  lengthening  the  neck,  head,  and  ears  has  given  a  much 
more  horse-like  character  to  the  figure.  Thevenot,  in  his  '  Voyage  to 
the  Levant,'  very  fairly  describes  an  individual  killed  in  his  time 
(1658)  near  Girgeh,  and  taken  to  Cairo. 

The  date  of  the  last  of  these  authors  is  1689,  but  in  1735  the 

*  The  following  is  the  entire  passage  : — "Hippopotami  are  held  sacred  in  the 
Nome  of  Papremis ;  but  they  are  not  held  sacred  by  the  rest  of  the  Egyptians. 
Their  nature  and  form  arc  these  :  the  animal  is  four-footed,  bisulcated,  n ith 
hoofs  like  those  of  an  ox,  a  flat  nose,  a  horse's  mane,  prominent  teeth,  and  the 
tail  and  voice  of  a  horse.  In  size  it  is  as  large  as  the  greatest  ox.  The  skin  is 
»o  thick  that  when  dried  the  shafts  of  darts  are  made  of  it." 


work  of  Prosper  Alpinus  was  published,  and  obscured  the  subject 
again  by  giving  a  representation  of  two  stuffed  skins,  the  one  of  a 
large  female  animal,  and  tho  other  of  her  fcotus,  which  ho  had  seen 
in  the  house  of  the  Pasha  of  Cairo.  These  were  the  skins  of  two 
Hippopotami,  but  the  skulls  had  been  withdrawn,  and  the  absence  of 
the  projecting  teeth  led  Prosper  to  the  conclusion  that  he  had  at  last 
found  in  this,  which  ho  took  for  a  distinct  creature,  the  animal 
represented  by  tho  ancient  artists,  forgetting,  or  more  probably  not 
knowing,  that  when  the  Hippopotami  of  the  present  day  keep  their 
mouths  closed  no  tooth  is  visible. 

We  need  not  detain  the  reader  with  a  roference  to  the  figures  and 
descriptions  given  by  other  zoologists,  as  Grew,  A.  Jussieu,  Daubenton, 
Pallas,  Buffon,  &c,  but  shall  come  at  once  to  Linnaeus,  and  this  will 
bring  us  to  tho  question  of  the  geographical  distribution  of  tho 
genus,  and  of  the  number  of  species. 

Linnaeus,  in  his  last  edition  of  his  '  Systema  Naturae,'  gives  only 
one  species,  llippopolamua  amphibius,  and  places  its  habitat  "  in  Nilo 
et  Bambolo  Africoe,  ct  ad  ostia  fluviorum  Asiac." 

Africa  appears  to  be  tho  only  quarter  of  the  globe  in  which  this 
form  exists  ;  and  though  Onesicritus  (Arrian,  '  Indie.,'  c.  6)  places  the 
Hippopotamus  in  tho  Indus,  Strabo  (690,  707,  Casaub.)  seems  to 
prefer  the  testimony  of  Aristobulus  in  contradiction  of  the  fact,  and 
Pausanias  (iv.  34)  agrees  with  Strabo.  Cuvier,  who  has  collected 
almost  all  the  learning  on  this  subject,  well  observes  that  no  traveller 
of  credit  has  reported  that  it  has  been  found  on  the  continent  of 
India.  Ho  remarks  that  Buffon  gave  no  credence  to  the  testimony 
of  Michael  Boyn,  who  states  China  to  be  one  of  the  localities;  he 
observes  that  it  is  nearly  without  authority  that  Linnaeus  supposes 
the  animal  to  occur  at  the  mouths  of  the  rivers  of  Asia,  and  is  of 
opinion  that  M.  Faujas  appears  to  be  well  authorised  in  denying  that 
it  is  to  be  found  on  the  continent  of  India. 

Marsden  includes  the  Hippopotamus  among  the  animals  of  the 
islands  of  Sumatra  and  Java;  but  Cuvier  ('  Ossemens  Fossiles') 
enters  into  an  interesting  discussion,  well  worthy  of  the  perusal  of 
the  reader,  to  show  that  Marsden  is  mistaken  ;  and  in  addition  to  his 
arguments,  he  brings  forward  the  fact  that  Messrs.  Diard  and 
Duvaucel,  who  travelled  over  a  considerable  part  of  Java  and  Sumatra 
in  different  directions,  could  not  find  a  Hippopotamus,  though  they 
succeeded  in  obtaining  two  species  of  Rhinoceros  and  a  Tapir.  Upon 
tho  whole  evidence  at  present  known,  it  seems  to  be  established  that 
the  geographical  distribution  of  this  pachydermatous  form  is  confined 
to  the  great  rivers  and  lakes  of  Africa. 

We  now  come  to  the  question  of  how  many  species  of  Hippo- 
potamus at  present  exist. 

M.  Desmoulins  ('  Journal  de  PhyBiologie,'  &c,  par  F.  Magendie, 
tome  v.)  gives  osteological  reasons,  drawn  principally  from  the  differ- 
ences in  the  skull,  for  distinguishing  at  least  two  species  of  Hippo- 
potamus. And  upon  the  whole  it  must  be  allowed  that  he  appears 
to  be  borne  out  in  his  position  that  the  distinctions  between  the  two 
species,  one  of  which  he  designates  as  the  Hippopotamus  of  the  Cape 
(H.  Capengis),  and  the  other  as  the  Hippopotamus  of  Senegal  (H. 
Scnegalensis),  are  as  strong  as  those  on  which  Cuvier  founded  his 
specific  separation  of  the  Fossil  Hippopotamus  from  that  of  the 
Cape.  M.  Desmoulins  is  further  of  opinion  that  it  is  not  impossible 
that  the  Hippopotamus  of  the  Nile  differs  specifically  from  the  other 
two.  The  external  differences  do  not  appear  to  be  considerable,  if 
any.  M.  Desmoulins  indeed  remarks,  that  of  40  Hippopotami  seen 
by  M.  Caillaud  in  the  Upper  Nile,  two  or  three  were  bluish-black,  all 
the  others  reddish  ;  and  M.  Desmoulins  even  hints  that  there  may  be 
two  species  in  that  river.  The  latter  adds  that  of  the  two  Hippo- 
potami of  the  Cape  possessed  by  the  Paris  Museum,  one  is  black, 
the  other  reddish  ;  but  he  considers  that  the  numerical  disproportion 
observed  between  the  individuals  of  the  two  colours  in  the  Nile  can 
hardly  admit  of  a  sexual  solution.  We  have  examined  several  skulls 
of  Hippopotami,  and  some  of  them  certainly  present  many  striking 
differences ;  but  it  should  be  remembered  that  safe  inferences  as  to 
specific  distinction  can  only  be  drawn  from  a  very  extensive  exami- 
nation of  skeletons,  combined  with  unquestionable  data  as  to  the 
locality,  age,  and  sex  of  the  subjects  examined. 

With  regard  to  the  supposed  two  Nilotic  species,  there  is  reason 
for  considerable  doubt;  nor  is  much  weight  to  be  attached  to  the 
alleged  difference  of  colour.  The  animal  in  the  water  and  out  of  it 
presents  a  very  different  appearance ;  and,  to  say  nothing  of  the 
possibility  of  a  difference  in  the  case  of  sex,  there  is  every  probability 
that  some  change  in  the  colour  may  take  place  as  the  animal  advances 
in  age.  We  have  seen  the  remark  of  Le  Vaillant  as  to  the  difference 
of  colour  when  the  skin  is  dry,  when  it  is  only  moist,  and  when  the 
animal  in  full  life  is  walking  at  the  bottom  of  the  river. 

It  need  hardly  be  observed  that  the  Romans  must  have  derived 
their  Hippopotami  from  Northern  Africa ;  and  as  we  have  given 
Sparrmann's  description,  among  others,  of  the  noise  made  by  the 
southern  animal,  we  may  be  excused  perhaps  for  remarking  that 
Burckhardt  ('  Travels  in  Nubia ')  describes  the  voice  of  the  Hippo- 
potamus as  a  harsh  and  heavy  sound,  like  the  creaking  or  groaning  of 
a  large  wooden  door.  This  noise,  he  says,  is  made  when  the  auimal 
raises  its  huge  head  out  of  the  water  and  when  he  retires  into  it  again. 
We  may  also  add,  with  regard  to  the  alleged  disappearance  of  the 
Hippopotamus  from  Lower  Egypt,  that,  aa  Cuvier  remarks,  the  French 
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savans  attached  to  tho  expedition  to  Egypt,  who  ascended  tho  Nilo 
above  Syeno,  did  not  moot  with  one. 

Wo  now  come  to  an  interesting  period  in  the  history  of  the  Hippo- 
potamus, its  arrival  in  Hurope  in  modern  times,  and  its  appeanuiee 
for  tho  first  tiino  within  tho  historical  period  in  Groat  Britain.  On 
the  11th  of  December  1849  Mr.  Mitchell  communicated  to  the  Zoolo- 
gical Society,  at  its  evening  meeting,  the  fact  that  a  livo  Hippopotamus 
had  beou  secured  for  the  Gardens  in  Regent's  Park.  He  then  read  tho 
following  extract  from  a  letter,  addressed  to  him  by  the  Hon.  C.  A. 
Murray,  dated  Cairo,  November  16th,  1849  : — 

"  It  is  with  the  greatest  satisfaction  that  I  communicate  to  you  tho 
intelligence  that  I  have  succeeded  in  obtaining  for  the  Society  a  livo 
Hippopotamus.  It  is  now  in  a  yard  at  the  back  of  my  house,  and 
apparently  in  perfect  health  :  you  cannot  be  more  anxious  than  I  am 
that  I  may  be  able  to  keep  it  through  the  winter,  and  send  it  to  you 
safe  in  the  spring.  It  is  only  five  or  six  months'  old,  and  still  lives 
entirely  on  milk.  I  think  a  fresh  importation  of  cows  will  be  neces- 
sary in  Cairo,  as  our  little  monster  takes  about  thirty  quarts  of  milk 
daily  for  his  share  already.  H.  H.  Abbas  Pasha  has  been  most  liberal 
in  having  the  animal  brought  hero  at  his  own  expense  from  the  White 
Nile.  A  lieutenant  and  a  party  of  ten  Nubian  soldiers  formed  his 
escort ;  a  boat  was  built  on  purpose  for  him,  and  the  viceroy  sent  him 
to  my  house  in  chai'ge  of  the  chief  officer  of  his  palace.  I  may  also 
mention  that,  by  his  Highness's  orders,  another  officer  with  a  party  of 
soldiers,  is  still  out  on  the  White  Nile  charged  with  the  duty  of 
securing  a  young  female  for  us,  so  that  I  am  not  without  hope  of 
sending  you  the  pair  together." 

In  another  letter  the  same  gentleman  writes — 

"  The  Hippopotamus  is  quite  well,  and  the  delight  of  every  one  who 
sees  him.  He  is  as  tame  and  playful  as  a  Newfoundland  puppy ; 
knows  his  keepers,  and  follows  them  all  over  the  court-yard  :  in  short, 
if  he  continues  gentle  and  intelligent,  as  he  promises  to  be,  he  will 
be  the  most  attractive  object  ever  seen  in  our  garden,  and  may  be 
taught  all  the  tricks  usually  performed  by  the  elephant." 


had  then  been  born  about  two  days.  It  was  bo  small  that,  in  hi* 
delight  at  having  accomplished  the  pasha's  order,  he  seized  it  in  bin 
arms,  and  would  have  carried  it  to  the  boat,  which  waited  on  him, 
had  not  tho  slimy  exudation  which  is  lavishly  poured  forth  from 
innumerable  pores  in  tho  skin  of  tho  young  Hippopotamus  rendered 
it  so  slippery,  that  ho  was  entirely  unable  to  retain  his  hold.  The 
animal,  having  thus  dipped  from  his  grasp,  all  but  escaped  into  the 
Nile,  whero  the  mother  doubtless  was  lying  near  at  hand.  The 
hunter,  however,  with  tho  presence  of  mind  which  characterises  a 
good  sportsman,  seized  his  spear,  and  with  the  sharp  side-hook,  which 
has  been  in  fashion  in  Egypt  for  three  thousand  years  or  more,  he 
succeeded  in  arresting  the  headlong  plunge  of  his  prize,  without 
inflicting  greater  injury  upon  him  than  a  skin-wound,  which  is  marked 
by  the  scar  upon  his  ribs  to  this  day. 

"  The  long  voyage  down  tho  river  was  successfully  accomplished  in  a 
boat  which  had  been  built  for  tho  purpose  by  the  viceroy's  order,  and 
'  Obaysch,'  as  they  named  the  Hippopotamus  from  his  birth-place,  was 
safely  delivered,  in  November  1849,  after  a  journey  of  four  months, 
into  the  caro  of  the  Hon.  C.  A.  Murray,  through  whose  powerful 
influence  the  viocroy  had  been  prevailed  on  to  exert  his  power  and 
assist  the  Society  in  an  object  for  which  all  exertions  of  their  own 
had  failed. 

"  Obaysch  spent  his  first  winter  in  Cairo,  under  the  charge  of  his 
present  intelligent  keeper,  Hamet  Saaffi  Cauaana,  a  Nubian  Arab 
whom  Mr.  Murray  engaged  for  tho  purpose.  In  May  1850  proper 
preparations  were  made,  with  the  obliging  co-operation  of  the  direc- 
tors, in  the  Peninsular  and  Oriental  Steam  Navigation  Company's  ship 
Ripon,  for  the  transport  from  Alexandria,  and  on  the  25th  of  that 
month  the  first  Hippopotamus  which  had  breathed  on  English  soil 
since  the  deluge  was  landed  successfully  on  the  quay  at  Southampton, 
and  liberated  in  the  Gardens,  from  his  travelling  house,  at  ten  o'clock 
the  Bame  evening.  On  emerging  from  the  door  of  it  he  followed 
Hamet,  who  has  scarcely  ever  left  him  during  the  whole  voyage  from 
Cairo,  into  the  building  which  had  been  prepared  for  him,  and  instantly 


Hippopotamus. 


The  animal  referred  to  in  the  above  letter  arrived  in  England  on 
the  25th  of  May.  The  following  account  of  its  capture  and  habits  in 
the  Gardens  is  taken  from  Mr.  Mitchell's  '  Popular  Guide '  to  the 
menagerie  of  the  Society.  A  house  and  two  tanks  have  been  expressly 
built  for  the  accommodation  of  this  animal : — 

"  Since  the  imperial  exhibitions  in  the  Circus  at  Rome,  no  living 
Hippopotamus  has  been  imported  into  Europe,  except  the  young  male 
which  the  Society  possesses.  The  difficulty  of  obtaining  such  an 
animal  may  be  conjectured  from  the  fact,  that  after  the  viceroy  of 
Egypt  had  determined  to  present  one  to  the  Society,  it  became  neces- 
sary for  his  Highness  to  despatch  an  expedition  to  the  Upper  Nile  for 
the  purpose  of  making  the  capture,  and  that  success  was  only  achieved 
after  two  thousand  miles  of  the  river  had  been  ascended.  In  the 
month  of  July,  1849,  the  chief  huntsman  of  the  party,  in  searching 
the  reedy  margin  of  an  island  in  the  White  Nile,  called  Obaysch,  at 
last  discovered  a  little  Hippopotamus  calf,  which,  as  he  conjectured, 


indulged  in  a  long-continued  bath.  The  ten  hours  which  elapsed 
between  his  removal  from  the  steamer  at  Southampton,  and  his  arrival 
in  the  Regent's  Park,  is  the  longest  period  during  which  he  has  ever 
been  without  access  to  water. 

"  The  slow  respiration  of  the  Hippopotamus  enables  him  to  remain 
for  long  intervals  beneath  the  surface,  and  the  organisation  both  of 
the  ears  and  nostrils  are  beautifully  adapted  for  this  condition  of  his 
existence.  The  enormous  size  to  which  these  animals  grow  has  been 
recorded  by  every  African  traveller,  and  is  sufficiently  indicated  by 
the  skulls  which  are  found  in  almost  every  museum.  An  adult  male 
in  good  condition,  measuring  five  feet  at  the  shoulder,  would  certainly 
have  three  times  the  present  bulk  of  Obaysch,  who  has  most  probably 
grown  quite  as  fast  under  the  treatment  he  has  experienced  as  he 
would  have  done  in  his  native  river. 

"The  principal  food  of  the  Hippopotamus  in  his  natural  state 
appears  to  be  young  grass,  green  corn  when  it  is  to  be  obtained,  brcwee 
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of  shrubs,  and  probably  some  of  the  great  water-plants  which  abound 
in  the  African  rivers. 

"  Obaysch  consumes  about  one  hundrod  pounds  weight  daily  of 
hay,  chaff,  corn,  roots,  and  green  food.  For  the  first  year  he  was  fed 
almost  entirely  on  cow's  milk  and  Indian  corn-meal  finely  ground  ; 
and  there  is  no  doubt  whatever  that  any  of  the  great  animals, 
technically  called  Pachyderms,  such  as  the  Elephants  and  Rhinoceros, 
might  be  reared  by  residents  in  Africa  with  perfect  success  iu  the  same 
manner.  The  African  Elephant  and  the  African  Rhinoceros  are  still 
wanted  for  the  Society's  collection. 

"  The  Hippopotamus  now  only  exists  in  Africa ;  it  is  found  in  the 
rivers  of  the  south  and  west,  as  well  as  in  the  Nile  ;  and  there  is  also  in 
some  of  the  western  rivers  a  pigmy  species,  of  whose  skull  a  cast  was 
presented  to  the  Society  by  the  late  Dr.  Morton  of  the  United  States." 

A  hippopotamus  has  also  been  recently  exhibited  in  the  Jardin  des 
Plants  in  Paris,  but  it  died  a  few  months  after  its  arrival. 

On  Saturday,  July  22nd,  1854,  a  second  specimen,  a  female,  of  this 
interesting  animal  was  safely  deposited  in  the  Gardens  of  the  Zoolo- 
gical Society.  At  this  date  it  was  about  four  months  old,  and  weighed 
above  a  ton.  It  was  fed  by  its  keeper  opening  its  mouth  with  his 
hand,  which  he  thrust  down  its  throat,  covered  with  milk  and  corn- 
nieal.  It  was  ascertained  that  this  creature  was  not  insensible  to 
music,  and  when  any  one  of  the  musicians  on  board  the  vessel  in 
which  it  was  brought  played  his  instrument  near  it,  she  invariably 
raised  her  head  in  the  attitude  of  listening.  The  keeper,  also  an  Arab 
snake-charmer,  was  in  the  habit  of  exciting  the  attention  of  his  charge 
by  a  kind  of  musical  call,  which  it  answered  by  vibrating  its  great 
bulk  to  and  fro  with  evident  pleasure,  keeping  time  to  the  measure  of 
his  keeper's  song. 

The  uses  of  the  Hippopotamus  to  man  are  certainly  not  many,  but 
when  we  look  at  the  enormous  ripping  chisel-like  canines  of  the  lower 
jaw,  and  the  lower  incisors  formed  for  uprooting,  we  cannot  but  think 
that  such  an  animal  must  be  an  active  agent  iu  clearing  rivers  from 
the  greater  water-plants  which  might  in  time,  if  left  undisturbed,  go 
far  to  convert  the  running  Btrcam  into  a  Bluggish  swamp.  With 
regard  to  minor  details,  the  flesh  of  this  Wasser  Ochs  is  much  esteemed 
as  an  article  of  food.  In  the  first  catalogue  of  the  African  Museum 
we  read  that  it  is  much  in  request  both  among  the  natives  and  the 
colonists,  and  that  the  epicures  of  Cape  Town  do  not  disdain  to  use 
their  influence  with  the  country  farmers  to  obtain  a  preference  in  the 
matter  of  Sea-Cow's  Speck,  as  the  fat  which  lies  immediately  under 
the  skin  is  called  when  salted  aud  dried.  Nor  are  the  whips  which 
are  made  of  the  skin  of  the  Hippopotami  of  the  Nile  thought  lightly 
of  in  the  neighbouring  countries.  They  are  said  to  bo  made  by  cutting 
the  fresh  skin  into  triangular  strips  some  five  or  six  feet  in  length  : 
oue  extremity  of  the  strip  is  pointed,  and  it  gradually  widens  till  the 
breadth  at  the  opposite  extremity  is  equal  to  the  intended  circum- 
ference of  the  bulk  of  the  whip.  The  strip  is  then  rolled  up  so  as  to 
form  a  sort  of  conical  pipe,  is  firmly  tied  to  keep  it  in  place,  and  dried 
in  the  sun.  When  all  is  finished  a  light  and  elastic  whip  is  produced. 
But  there  is  no  part  of  the  hippopotamus  in  more  request  than  the 
great  canine  teeth,  the  ivory  of  which  is  so  highly  valued  by  dentists 
for  making  artificial  teeth.  No  other  ivory  keeps  its  colour  equally 
well  ;*  and  these  canine  teeth  are  imported  in  great  numbers  to  this 
country  (where  more  are  sent  in  tho  first  instance  than  anywhere  else 
perhaps)  for  this  purpose,  and  sell  at  a  very  high  price.  From  the 
closeness  of  the  ivory,  the  weight  of  the  tooth,  a  portion  only  of  which 
is  available  for  the  artificial  purpose  above  mentioned,  is  heavy  in 
proportion  to  its  bulk ;  and  the  article  fetches,  or  did  fetch,  upon  an 
average,  about  thirty  shillings,  more  or  less,  per  pound.  One  of  the 
specific  distinctions  pointed  out  by  M.  Desmoulins  is  the  comparative 
abrasion  of  the  canines  in  the  supposed  two  species ;  anfl  we  would 
call  the  attention  of  the  curious  who  deal  in  these  teeth  to  this 
circumstance  and  the  papers  above  quoted. 

Fossil  Hippopotami. 

The  remains  of  several  species  of  Hippopotamus  have  been  found 
which  are  now  extinct.  Amongst  others,  the  following  have  been 
recorded  : — H.  antiquus,  H.  minor,  H.medius,  and  If.  minimus.  These 
have  been  found  in  the  tertiary  beds  of  Europe.  A  larger  species 
than  any  of  these  has  been  found  in  Great  Britain,  and  identified  by 
Professor  Owen  with  H.  major,  Cuv.  The  following  notice  of  this 
species  occurs  in  his  '  History  of  British  Fossil  Mammals  :' — 

"  In  glancing  retrospectively  towards  the  dawn  of  the  scientific 
investigation  of  fossil  remains,  one  is  struck  with  the  early  introduc- 
tion of  the  idea  that  the  Hippopotamus  had  contributed  to  those 
found  in  the  temperate  latitudes  of  Europe  :  this  amphibious  quad- 
ruped seems  in  fact  to  have  been  the  first  to  which  large  fossil  bones 
and  teeth  were  referred,  after  the  notion  that  they  were  relics  of  giants 
of  the  human  species  began  to  be  exploded. 

"  Thus  the  learned  Saxon  scholar  Somner  acquaints  us  that  some 
who  had  seen  the  Chatham  fossils  were  of  opinion  that  they  were 
bones  of  a  river-horse ;  and  the  antiquarian  Douglas  misinterpreted 
in  like  manner  the  jaw  and  teeth  of  a  rhinoceros,  much  of  the 
ingenious  speculations  in  his  '  Dissertation  on  the  Antiquity  of  the 
Earth '  being  based  on  the  assumption  that  the  fluviatile  deposits  at 

*  Pausanias  (viii.  46)  mentions  the  statue  of  Dindymene,  whose  face  was 
formed  of  these  teeth  instead  of  elephant's  ivory. 


Chatham,  in  tho  instance  which  he  describes,  had  yielded  '  hippopo- 
tamic  remains.'  'When  we  consider,'  he  says,  'the  great  distance 
from  the  Medway  to  tho  Nile,  or  other  rivers  near  the  tropics  where 
these  kind  of  animals  aro  now  known  to  inhabit,  and  when  we  have 
no  authority  from  the  Pentateuch  to  conclude  that  any  extraordinary 
convulsion  of  nature  had  impelled  animals  at  that  period  from  their 
native  regions  to  countries  so  remote,  so  we  have  no  natural  inference 
for  concluding  that  tho  deluge  was  the  cause  of  this  phenomenon. 
Taking  into  consideration  the  geological  features  of  the  stratum  of  the 
river  soil,  he  concludes  '  that,  as  the  hippopotamus  is  known  to  be 
the  inhabitant  of  muddy  rivers  like  those  of  the  Nile  and  the  Medway, 
it  Bhould  therefore  argue  that  this  animal  was  the  inhabitant  of  those 
regions  when  in  a  state  of  climature  to  have  admitted  of  its 
existence.' 

"  This  conclusion  is  essentially  correct,  though  based  in  the  pre- 
sent instance  on  wrong  premises :  neither  the  organic  remains  from 
Chatham,  any  more  than  those  from  Chartham,  having  appertained 
to  a  '  river-  or  sea-bred  creature.'  The  genus  of  land-quadrupeds  to 
which  these  fossils  actually  belonged  is  nevertheless  at  the  present 
day  as  much  confined  to  the  tropics  as  the  hippopotamus.  No  long 
time  elapsed  before  true  hippopotamic  remains  were  found  in  the  same 
deposits  which  had  yielded  the  bones  and  teeth  of  the  rhinoceroses. 
It  was  most  probably  from  fresh-water  marl  that  the  entire  skull  of 
the  hippopotamus  was  obtained,  which  is  stated  in  Lee's  '  Natural 
History  of  Lancashire '  to  have  been  found  in  that  county  under  a 
peat-bog,  and  from  which  work  Dr.  Buckland  has  copied  the  figure 
given  in  plate  xxii.,  fig.  5,  of  the  '  Reliquiae  Diluvianau.'  From  tho 
indication  of  the  second  pre-molar  in  this  figure  we  may,  I  think, 
discern  the  greater  separation  of  that  tooth  from  the  third  pre-molar, 
which  forms  one  of  the  marks  of  distinction  between  the  fossil  and  recent 
hippopotamus.  Mr.  Parkinson,  in  the  third  volume  of  his  '  Organic 
Remains,'  4to.,  1811,  p.  375,  treating  of  the  Hippopotamus,  says,  '  In 
my  visits  to  Walton,  in  Essex,  I  have  been  successful  in  obtaining  some 
remains  of  this  animal.'  These  fossils  are  now  in  the  museum  of  the 
Royal  College  of  Surgeons,  and  are  referrible  to  the  extinct  species  sub- 
sequently determined  by  Cuvier  in  the  second  edition  of  the  '  Ossemcns 
Fossiles,'  under  the  name  of  Hippopotamus  major.  The  first  specimen, 
cited  by  Mr.  Parkinson  as  '  an  incisor  of  the  right  side  of  the  lower 
jaw,'  is  the  great  median  incisor,  which  when  entire  must  have  been  18 
inches  in  length.  It  has  lost  much  of  its  original  animal  matter,  aud 
is  considerably  decomposed.  This  tooth  may  be  distinguished  from 
the  straight  inferior  tusk  of  the  Mastodon  by  its  partial  investment 
of  enamel ;  or  when  this  is  lost,  as  in  the  decayed  specimen  from  the 
till  at  Walton,  by  thefine  concentric  lines  on  the  fractured  surface  of 
the  ivory,  the  corresponding,  surface  in  the  tusk  of  the  Mastodon  pre- 
senting the  decussating  curvilinear  striae.  The  second  specimen  from 
Walton  is  thus  described  by  Mr.  Parkinson  : — '  The  point  of  an  inferior 
canine  tooth  or  tusk,  measuring  full  nine  inches  in  circumference,  and 
having  seven  inches  in  length  of  triturating  surface.'  From  the  great 
size  of  this  tooth  it  is  very  likely  to  have  belonged  to  the  same  animal 
to  which  the  preceding  tooth  belonged.  Besides  the  longitudinal 
striae  and  grooves  observable  in  the  enamel  of  its  sides  and  inferior 
parts,  it  is  characterised  by  strong  transverse  rugous  markings,  which 
are  placed  at  nearly  regular  distances  of  about  two  inches,  and  are 
observed  to  exist  in  the  same  manner  on  the  fragment  which  joins 
to  it.  The  third  specimen  described  in  that  work  is  a  fragment  of 
the  left  lower  canine  tusk  of  a  young  hippopotamus ;  it  had  scarcely 
come  into  use,  and  the  pulp  cavity  extends  to  near  the  apex  of  the 
conical  and  unworn  crown.  From  the  absence  of  the  transverse 
rugous  markings  in  the  enamel,  and  the  roundness  of  the  circum- 
ference of  this  first-formed  portion  of  the  tusk,  Mr.  Parkinson  was 
induced  to  suspect  that  it  might  have  belonged  to  the  small  hip- 
popotamus ;  but  similar  modifications  are  observable  in  the  recently- 
protruded  tusk  of  the  young  African  hippopotamus,  and  are  doubtless 
due  to  the  immaturity  of  the  individual  of  the  fossil  species  which 
yielded  this  small  tusk. 

"  Mr.  Parkinson  says,  1  Remains  of  the  Hippopotamus  have  been 
found,  I  am  informed,  in  some  parts  of  Gloucestershire,'  and  prior  to 
the  publication  of  the  third  volume  of  the  '  Organic  Remains,'  Sir 
Everard  Home  had  deposited  in  the  museum  of  the  College  of  Sur- 
geons a  tooth — the  third  pre-molar,  right  side  upper  jaw — of  the 
Hippopotamus  major,  Cuv.,  which  had  been  dug  up  in  a  field  called 
Burfield,  in  the  parish  of  Leigh,  five  miks  west  of  Worcester.  Mr. 
Strickland's  valuable  observations  on  the  fluviatile  deposits  in  the 
valley  of  the  Avon,  have  confirmed  these  indications  of  the  remains  of 
the  hippopotamus  in  that  locality,  and  have  thrown  much  light  on  the 
conditions  under  which  the  extinct  species  of  that  now  tropical  genus 
of  Pachyderms  formerly  existed  in  the  ancient  waters  that  deposited 
those  sands.  Mr.  Parkinson  lastly  cites  the  remarkable  discovery  by 
Mr.  Trimmer  of  the  remains  of  the  hippopotamus  in  the  fresh-water 
deposits  at  Brentford,  an  account  of  which  Mr.  Trimmer  afterwards 
communicated  to  the  Royal  Society,  with  excellent  figures  of  the 
principal  fossils  of  the  hippopotamus  and  of  those  of  the  mammoth, 
rhinoceros,  and  a  large  deer  therewith  associated. 

"  These  specimens  were  collected  in  two  brick-fields ;  the  first  about 
half  a  mile  north  of  the  Thames  at  Kew  Bridge,  and  with  its  surface 
about  25  feet  above  that  river  at  low  water.  The  strata  here  are  : — 
1st,  sandy  loam,  from  six  to  seven  feet,  the  lowest  two  feet  slightly 
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calcareous ;  this  yields  no  organic  remains.  2nd,  sandy  gravel  a  fow 
inches  thick,  with  tluviatile  shells  and  a  few  bones  of  land  animals. 
3rd,  loam,  slightly  calcareous,  from  one  to  five  feot ;  between  this  and 
the  next  stratum  peat  frequently  intervenes  in  small  patches  of  only  a 
few  yards  wide  and  a  few  inches  thick  :  horo  bones  and  horns  of  ox  anil 
deer  occur,  with  fresh-water  shells.  4th,  gravel  containing  water; 
this  stratum  varies  from  two  to  ten  feet  in  thickness,  and  is  always 
deepest  in  places  covered  by  peat ;  in  it  wore  found  the  remains  of 
the  mammoth,  teeth  of  the  hippopotamus,  and  horns  and  teeth  of 
the  aurochs.  This  stratum  like  the  fresh-water  deposits  at  Clacton, 
with  similar  mammalian  fossils,  rests  upon  the  Eocene  London  clay, 
the  fosssils  of  which  are,  as  Mr.  Trimmer  correctly  observes, '  entirely 
marine.' 

"  The  first  stratum  in  the  second  brick-field  is  a  sandy  loam,  calcareous 
at  its  lower  part,  eight  or  nine  feet  thick,  in  which  no  organic  remains 
were  observed.  In  the  second  stratum,  consisting  of  sand,  becoming 
coarser  towards  the  lowest  part,  and  ending  in  sandy  gravel  from  threo 
to  eight  feot,  '  were  found  always,  within  two  feet  of  the  third  stratum, 
the  teeth  and  bones  of  the  hippopotamus,  tho  teeth  and  bones  of  the 
elephant,  the  horns,  bones,  and  teeth  of  several  species  of  deer  and 
ox,  and  the  shells  of  river  fish.  The  remains  of  hippopotami  are  so 
extremely  abundant,  that  in  turning  over  an  area  of  120  yards  in  tho 
present  season,'  (1812)  'parts  of  six  tusks  have  been  found  of  this 
animal.'  Mr.  Trimmer  adds,  that  '  the  gravel  stones  in  this  stratum 
do  not  appear  to  have  been  rounded  in  tho  usual  way  by  attrition, 
and  that  the  bones  must  have  been  deposited  after  the  flesh  was  off, 
because  in  no  instance  have  two  bones  been  found  together  which  were 
joined  in  the  living  animal ;  and  farther,  that  the  bones  are  not  in 
the  least  worn,  as  must  have  been  the  case  had  they  been  exposed  to 
the  wash  of  a  sea-beach.' 

"When  the  flesh  and  ligaments  of  dead  hippopotami  decomposing 
in  African  rivers  have  been  dissolved  and  washed  from  its  bones,  these 
will  become  detached  from  one  another,  and  may  be  separately  im- 
bedded in  the  sedimentary  deposits  at  the  bottom  of  the  river  with- 
out becoming  much  water-worn  in  their  course  previous  to  entomb- 
ment. Although  therefore  the  bones  of  the  Brentford  hippopotamus 
were  imbedded  after  the  flesh  was  off,  the  individual  to  which  they 
belonged  might  not  have  been  transported  from  any  great  distance, 
the  phenomena  being  perfectly  in  accordance  with  the  fact  that  the 
animal  had  lived  and  died  in  the  stream  with  the  fresh-water  mollusks, 
the  shells  of  which  characterise  the  sedimentary  deposit  in  which  its 
bones  were  subsequently  buried. 

"All  the  well-observed  phenomena  attending  the  discovery  of 
hippopotamic  remains,  have  concurred  in  establishing  the  truth  of 
the  conjecture  of  Douglas,  that  such  animals,  though  now  tropical, 
were  formerly  inhabitants  of  these  regions.  Additional  arguments, 
as  novel  as  ingenious,  in  support  of  the  same  conclusion  have  been 
deduced  by  Dr.  Buckland,from  his  examination  of  the  cave  of  Kirkdale, 
and  of  the  remains  of  the  quadrupeds,  including  the  hippopotamus, 
which  he  discovered  in  that  remarkable  depository  of  organised 
fossils.  Of  the  great  amphibious  Pachyderm,  he  cites  six  molar 
teeth,  and  a  few  fragments  of  canine  and  incisor  teeth,  '  the  best  of 
which  are  in  the  possession  of  Mr.  Thorpe  of  York.' 

"  These  teeth  of  the  hippopotamus  therefore,  like  the  teeth  of  the 
mammoth,  associated  with  them  in  the  Kirkdale  Cave,  prove  that 
they  were  young  and  inexperienced  individuals  that  had  fallen  into 
the  clutches  of  the  co-existing  predatory  Carnivora,  which  made  that 
cave  their  lurking  place,  and  perfectly  coincide  with  the  conclusions 
which  Dr.  Buckland  thus  enunciates  : — '  The  facts  developed  in  this 
chamel-house  of  the  antediluvian  forests  of  Yorkshire,  demonstrate 
that  there  was  a  long  succession  of  years  in  which  the  elephant, 
rhinoceros,  and  hippopotamus  had  been  the  prey  of  the  hysenas, 
which,  like  themselves,  inhabited  England  in  the  period  immediately 
preceding  the  formation  of  the  diluvial  gravel ;  and  if  they  inhabited 
this  country,  it  follows  as  a  corollary  that  they  also  inhabited  all  those 
other  regions  of  the  northern  hemisphere  in  which  similar  bones  have 
been  found  under  precisely  the  same  circumstances,  not  mineralised, 
but  simply  in  the  state  of  grave-bones  imbedded  in  loam,  or  clay,  or 
gravel,  over  great  part  of  northern  Europe,  as  well  as  North  America, 
and  Siberia.  Fossil  remains  of  the  hippopotamus  have  been  found 
in  some  abundance,  and  in  a  more  perfect  state  than  those  in  the 
fluviatile  deposits  of  the  valley  of  the  Thames  and  Avon,  in  the 
formation  of  clay  and  sand  with  lignite  beds,  also  of  fresh-water 
origin,  that  overlie  the  Norwich  Crag  upon  the  eastern  coast  of 
Norfolk.' " 

i  Remains  of  the  extinct  Hippopotamus  have  been  found  in  other 
caves  in  England  besides  Kirkdale,  as  at  Kent's  Hole,  Torquay,  and  at 
Durdham  Common.  The  shells  which  were  found  by  Mr.  Strickland 
with  the  remains  of  this  animal,  indicate  that  no  great  difference 
of  temperature  existed  from  that  which  we  find  at  the  present  day. 
The  remains  of  H.  major  are  not  uncommon  along  the  European 
shore  of  the  Mediterranean.  No  remains  of  it  have  been  found 
in  any  part  of  Asia.  In  the  fossils  from  the  Sewalik  Hills,  found 
by  Dr.  Falconer  and  Captain  Cautley,  there  is  a  representative  of 
the  hippopotamus  with  six  incisive  teeth  in  the  lower  jaw.  For  this 
form  the  subgeneric  name  Hexaprotodon  has  been  proposed.  We  have 
no  evidence  of  the  Hippopotamus  having  existed  upon  our  planet 
anterior  to  the  pliocene  division  of  the  tertiary  period;  and  the 


ancient  extinct  Hpocies,  liko  that  of  the  recent  form,  seems  to  have 
been  confined  to  tho  eastern  hemisphere. 
HIPPOPUS.  [TlUDACNID/B.] 

HIPPOTHE'RIUM,  the  name  of  an  extinct  species  of  Mammalia 
allied  to  tho  Horse,  found  and  described  by  Professor  Kaup,  from  the 
strata  of  sand  at  Eppleshoim,  near  Altzoy,  about  12  leagues  south  of 
Mayeuco,  referrible  to  the  second  or  Miccono  period  of  tho  Tertiary 
Formation. 

HIPPOTHOA,  a  genus  of  Animals  belonging  to  tho  family 
Polyzoa.  It  is  characterised  by  a  confervoid  polypidom,  adherent, 
and  creeping,  calcareous,  irregularly  branched,  tho  branches  frequently 
anastomosing,  formed  of  elliptical  colls  linked  to  each  other  at  tho 
extremities ;  aporturo  lateral  near  tho  distant  end.  Dr.  Johnston 
enumerates  threo  British  species,  II.  cateaularia,  II.  divaricaia,  and 
//.  sica.  They  are  found  encrusting  Bhells  and  other  objects  in  deep 
water. 

HIPPOTIQRIS.  [Eqoida] 

HIPPU'RIS  (from  't-mros,  a  horse,  and  otlpa,  tail,  from  the  resemblance 
of  the  stem  to  a  horse's  tail),  a  genus  of  Plants  belonging  to  tho 
natural  order  IlaloragacecB.  [HALOnAQACiiA;.]  It  has  the  calyx-limb 
very  minute,  obsoletely  2-lobcd ;  no  petals;  one  stamen;  a  filiform 
style  lying  in  a  channel  of  the  anther  ;  the  stigma  simple,  acute;  tho 
fruit  nucumentaceous,  1-celled.  Three  species  of  this  genus  have 
been  described.  Of  these,  //.  vulyaris,  the  Common  Mare's-Tail,  is 
found  abundantly  throughout  Europe  and  North  America.  It  has 
linear  leaves,  6-12  in  a  whorl,  and  callous  at  the  point.  It  is  found 
in  ditches  and  lakes.  In  deep  water  tho  submersed  leaves  are  flaccid 
and  pellucid,  and  not  callous  at  the  points.  This  plant  is  very 
common  in  Great  Britain  in  stagnant  waters  and  slow  streams. 
(Babington,  Manual  of  British  Botany.) 

HIPPURITES,  a  name  given  by  Kuorr  and  Sehroeter  to  a 
Fossil  Coral  (Cyathophyllum  ccratites,  Goldfuss)  of  the  Eifel  Transi- 
tion Limestone.  Guettard  also  used  this  title  for  a  lamelliferoiu 
coral. 

By  Lamarck,  Defrance,  and  other  writers,  this  name  is  given  to  a 
somewhat  problematical  group  of  fossils  found  in  limestones  of  the 
Oolitic  age  which  flank  the  Alps  in  the  Untersberg,  near  Salzburg, 
at  Regensburg,  &c,  in  the  Chalk  of  Perigord,  Alet,  &c. 

Lamarck  places  Hippurites  with  Belemnites,  and  Orlhocei'aliles 
among  the  Cephalopoda.  ('  Conchyliologie  :  Nouv.  Diet,  des  Sciences 
Nat.')  Latreille  takes  nearly  the  same  view  as  Lamarck.  ('  Families 
Naturelles'  du  'Regne  Animal.')  Rang,  referring  to  Batoliles  and 
Raphanistes  of  Montfort,  and  Amp>lexus  of  Sowerby  (which  is  certainly 
a  lamelliferous  coral),  introduces  the  genus  among  the  acephalous 
Radista,  according  to  the  views  of  De  Blainville. 

The  structure  of  the  Radista  has  been  studied  by  M.  Ch.  Desmoulius 
and  M.  Deshayes,  and  the  location  of  Hippurites  in  that  group  may, 
on  their  competent  authority,  be  definitively  adopted.  Considered  as  a 
bivalve  shell,  whose  valves  are  excessively  unequal,  one  may  be 
described  as  cylindrical,  conical,  or  curved ;  the  other  as  fiat,  oi 
tumid  externally,  and  operculiform.  The  laminte  of  the  large  valve 
are  sometimes  separated,  as  in  some  spondyli,  and  subject  to  such 
convolutions  on  one  part  of  the  circumference  as  to  cause  the 
appearance  of  longitudinal  siphons  immersed  in  the  shell.  These 
are  arguments,  but  very  insufficient  ones,  for  comparing  Hippurites 
with  Cephalopoda.  The  shell  is  fibrous,  or  rather  formed  of  prismatic 
cells,  of  a  6-sided  figure,  in  a  longitudinal  direction,  which  have  been 
compared  to  the  cellular  structure  of  the  shells  of  Balanus.  The 
shells  are  sometimes  attached  side  by  side,  as  two  portions  of  a 
coral.  The  internal  cavity  is  far  from  corresponding  to  the  external 
figure  of  the  shell,  and  the  cast  in  this  cavity  has  been  called 
Birostrites. 

The  abundance  of  these  fossils  in  certain  calcareous  bases  of  tho 
Chalk  or  top  of  the  Oolitic  formation  in  the  Pyrenees,  the  Untersberg 
near  Salzburg,  the  Bellunese,  &c.  is  extraordinary,  so  that  particular 
strata  receive  from  the  circumstance  the  name  of  Hippurite 
Limestone. 

HI'PTAGE,  a  genus  of  Plants  of  the  family  of  Malpighiacece, 
better  known  by  the  name  Gcertncra,  given  it  by  Schreber  in  honour 
of  the  celebrated  Gaertner ;  though  the  name  assigned  by  himself,  as 
prior,  is  now  alone  admitted.  The  genus  contains  only  two  species : 
one,  H.  Madablota,  figured  by  Sounerat  under  the  latter  name  ('  Voy.' 
ii.  t.  135),  which  is  common  in  the  forests  of  many  pai-ts  of  India ; 
the  other,  H.  obtusifolia,  is  found  in  China,  but  commonly  cultivated 
as  an  ornamental  plant  in  India.  Both  species  are  remarkable  for 
their  great  size  as  climbers,  ascending  to  the  tops  of  the  loftiest  trees, 
and  hanging  down  in  elegant  festoons  of  white  flowers. 

HIRCUS.  [Caprejs.] 

HIRLING,  a  local  name  for  the  Salmon  Trout. 
HIRUDINE'LLA,  a  name  given  by  M.  Bory  to  a  genus  of  Micro- 
zoaria. 

HIRUDINIDJS.  [Annelida.] 

HIRUNDINIDiE,  a  family  of  Birds  belongiug  to  the  order 
Insessores,  and  the  division  Fissirostres.  They  include  the  species  of 
birds  known  by  the  name  of  Swallows  and  Martins.  Many  of  these 
are  inhabitants  of  the  British  Islands.  The  following  are  the  forma 
described  in  YarreU's  1  History  of  British  Birds : ' — 

Hirundo. — Beak  very  short,  depressed,  and  very  wide  at  the  base ; 
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upper  mandible  curved  downwards  at  the  point;  the  culmen  elevated  ; 
nostrils  basal,  oval,  partly  covered  by  membrane ;  legs  short ;  toes 
Blender,  three  in  front,  one  behind ;  clawa  curved ;  wings  long  and 
pointed. 

II.  ruslica,  the  Swallow,  the  Chimney-Swallow. 

//.  urbica,  the  Martin,  the  Martin-Swallow,  tho  Houso-Maiiin. 

H.  riparia,  the  Sand-Martin,  the  Bank-Martin. 

Cypselus. — Beak  very  short,  triangular  at  its  base,  wide,  concealed, 
depressed,  gape  extending  beyond  the  eyes ;  upper  mandible  hooked 
at  the  point ;  nostrils  longitudinal,  near  the  ridge  of  the  beak,  open, 
the  edges  raised,  and  furnished  with  small  feathers;  tarsi  very  Bhort; 
toes  four,  all  directed  forwards  and  entirely  divided ;  claws  short, 
strong,  and  curved ;  wings  very  long ;  the  first  quill-feather  a  littlo 
shorter  than  the  sooond. 

C.  apus,  the  Swift,  tho  Swift  Swallow,  the  Common  Swift. 

C.  alpinus,  the  Alpine  Swift,  the  White-Bellied  Swift. 

For  an  account  of  tho  other  members  of  the  family,  seo  Swallow 
Trihu. 

HISINGERITE.  [Tiiiiaulite.] 

HISTOLOGY  (iVtos  and  Xoyb?),  that  department  of  science  which 
embraces  the  facts  relating  to  the  ultimate  structure  of  the  parts  of 
plants  and  animals.  These  facts  have  beeu  usually  comprehended 
under  tljo  term  General  Anatomy,  but  more  recently  it  has  been  found 
convenient  to  use  the  term  Histology.  It  is  only  recently  that  this 
word  could  be  needed,  for  tho  observations  upon  which  the  science 
is  founded  have  only  been  made  since  the  extensive  employment  of 
the  microscope.  It  may  be  said  to  have  originated  with  Marcellus 
Malpighi  (1628-94)  and  Anton  von  Leeuwenhoek  (1622-1723)  at  the 
time  when  magnifying  glasses  wore  first  constructed  of  such  a  kind  as 
to  be  useful  in  observing  the  structure  of  plants  and  animals.  The 
ultimate  composition  of  organised  bodies  was  unknown  to  ancient 
observers,  as  well  as  those  who  lived  in  tho  middle  ages.  It  is  true 
that  Aristotle  and  Galen  speak  of  homogeneous  and  heterogeneous 
parts  of  the  body  ;  and  Pallopius,  at  the  beginning  of  the  16th  century, 
defined  still  more  accurately  the  idea  of  what  are  now  called  the 
tissues  of  the  body,  yet  the  more  minute  structure  of  these  parts  was 
entirely  hidden  from  these  observers.  Even  after  the  time  of 
Malpighi  and  Leeuwenhoek  little  was  done  towards  unravelling  the 
intimate  structure  of  the  tissues  till  the  beginning  of  the  present 
century.  We  can  only  point  to  such  men  as  Fontana,  Muys, 
Lieberkiihn,  Hewson,  and  Prochaska,  as  having  engaged  in  isolated 
observations  upon  the  structure  of  various  parts  of  the  body.  It  was 
not  till  the  year  1801  that  a  connected  view  of  the  tissues  of  the 
human  body  was  given  to  the  world,  iu  such  a  form  as  to  lay  the 
foundations  of  what  is  now  called  the  science  of  Histology.  The 
'Anatomic  Generale'  (Paris,  1801)  of  Bichat  was  in  fact  the  first 
attempt  to  treat  the  subject  of  Histology  scientifically.  It  was  not 
so  much  that  Bichat  contributed  new  observations  on  this  subject, 
as  that  he  systematically  arranged  what  had  hitherto  been  done,  and 
called  attention  to  the  importance  of  the  subject,  and  to  the  fact 
that  it  lay  at  the  foundation  of  all  physiological  and  pathological 
inquiries. 

In  the  direction  of  botany,  the  present  century  witnessed  the  obser- 
vations of  Robert  Brown,  who  was  the  first  to  draw  the  attention  of 
botanists  to  the  importance  of  minute  observations  on  the  tissues  j 
of  plants.  One  of  the  earliest  attempts  at  a  systematic  arrangement 
of  the  tissues  of  plants  was  made  by  Slack,  in  the  39th  volume 
of  the  f  Transactions  of  the  Society  of  Arts,'  in  a  paper  on  the 
Elementary  Tissues  of  Plants  and  on  Vegetable  Circulation.  Obser- 
vations upon  the  cellular  and  vascular  structure  of  plants  multiplied, 
and  a  greater  value  and  interest  was  given  to  these  than  they  had 
before  possessed  by  the  observations  of  Schleiden  on  the  origin  and 
development  of  the  cells  of  plants  in  his  paper  on  Phytogenesis,  published 
in  Muller's  '  Archiv  fur  Anatomie  und  Physiologie,'  Part  ii.,  1838.  He 
here  pointed  out,  that  in  the  formation  of  vegetable  cells,  small 
sharply-defined  granules  are  first  generated  in  a  granulous  substance, 
and  around  them  the  cell-nuclei  (cytoblasts)  are  found,  which  appear 
like  granulous  coagulations  around  the  granules. 

The  results  of  these  observations  were  communicated  in  1837  to 
Schwann,  who,  struck  with  the  resemblance  between  the  cells  of 
animals  and  those  of  plants,  conceived  the  idea  that  the  same  history 
of  development  would  be  found  true  of  the  parts  of  animals  that  had 
been  discovered  by  Schleiden  in  the  parts  of  plants.  From  this  time 
the  science  of  Histology  made  rapid  progress,  and  we  cannot  more 
appropriately  present  its  present  condition  than  in  the  language  of 
Professor  Kolliker,  in  his  introduction  to  his  'Manual  of  Human 
Histology:' — 

"  In  the  year  1838  in  fact  the  demonstration  by  Dr.  Th.  Schwann 
of  the  originally  perfectly  identical  cellular  composition  of  all  animal 
organisms,  and  of  the  origin  of  their  higher  structures  from  these 
elements,  afforded  the  appropriate  conception  which  united  all  pre- 
vious observations,  and  afforded  a  clue  for  further  investigations.  If 
Bichat  founded  Histology  more  theoretically  by  constructing  a  system 
and  carz-ying  it  out  logically,  Schwann  has  by  his  investigations 
afforded  a  basis  of  facts,  and  has  thus  won  the  second  laurels  in  this 
field.  What  has  been  done  in  this  science  since  Schwann  has  been 
indeed  of  great  importance  to  physiology  and  medicine,  and  in  fact 
of  great  value  in  a  purely  scientific  point  of  view,  inasmuch  as  a 


groat  deal  which  Schwann  only  indicated  or  shortly  adverted  to,  as 
the  genesis  of  tho  cell,  the  import  of  the  nucleus,  the  development  of 
the  higher  tissues,  their  chemical  relations,  &c,  has  received  a  further 
development,  but  all  this  has  not  amounted  to  a  step  so  greatly  in 
advance  as  to  constitute  n  new  epoch.  If,  without  pretensions  to 
prescience,  it  be  permitted  to  speak  of  the  future,  this  condition  of 
Histology  will  last  as  long  as  no  essential  advanco  is  made  towards 
penetrating  more  deeply  into  organic  structure,  and  becoming 
acquainted  with  those  elements  of  which  that  which  we  at  present 
hold  to  be  simple  is  composed.  If  it  bo  possible  that  the  molecules 
which  constitute  cell-membranes,  muscular  fibrils,  axile  fibre  of  nerves 
&c.,  should  be  discovered,  and  the  laws  of  their  apposition  and  of  the' 
alterations  which  they  undergo  in  the  course  of  the  origin,  the  growth 
and  the  activity  of  tho  present  so-called  elementary  parts,  should  bo 
made  out,  then  a  new  era  will  commence  for  Histology,  and  the  dis- 
coverer of  the  law  of  cell-genesis,  or  of  a  molecular  theory,  will  be  as 
much  or  more  celebrated  than  the  originator  of  the  doctrine  of  the 
composition  of  all  animal  tissues  out  of  cells. 

"  Iu  characterising  the  present  position  of  Histology  and  of  its 
objects,  we  must  by  no  means  forget  that,  properly  speaking,  it  con- 
siders only  one  of  the  three  aspects  which  the  elementary  parts  present 
to  observation,  namely,  their  form. 

"Microscopical  anatomy  is  concerned  with  the  understanding 
of  the  microscopic  forms,  and  with  tho  laws  of  their  structure  and 
development,  not  with  any  general  doctrine  of  tho  elementary 
parts. 

"  Composition  and  function  are  only  involved  so  far  as  they  relato 
to  the  origin  of  forms  and  to  their  variety. 

"  Whatever  else  respecting  the  activity  of  the  perfect  elements  aud 
their  chemical  relations  is  to  be  found  in  Histology,  is  there  either  on 
practical  grounds,  in  order  to  give  some  useful  application  of  the 
morphological  conditions,  or  to  completo  them,  as,  from  it3  intimate 
alliance  with  the  subject,  it  is  added  ouly  because  physiology  proper 
does  not  afford  a  due  place  for  the  functions  of  the  elementary 
parts. 

"  If  Histology  is  to  attain  the  rank  of  a  science,  its  first  need  is  to 
have  as  broad  and  certain  an  objective  basis  as  possible.  To  this  end 
the  minuter  structural  characters  of  animal  organisms  are  to  be 
examined  on  all  sides,  and  not  only  in  fully-formed  structures,  but  in 
all  the  earlier  periods  from  their  first  development. 

"  When  the  morphological  elements  have  been  perfectly  made  out, 
the  next  object  is  to  discover  the  laws  according  to  which  they  arise, 
wherein  one  must  not  fail  to  have  regard  also  to  their  relations  of 
composition  and  function.  In  discovering  these  laws,  here  as  in  tho 
experimental  sciences  generally,  continual  observation  separates  more 
and  more,  among  the  collective  mass  of  scattered  facts  and  observations, 
the  occasional  from  the  constant,  the  accidental  f'romihe  essential,  till 
at  last  a  series  of  more  aud  more  general  expressions  of  the  facts  arises, 
from  which  in  the  end  mathematical  expressions  or  formula:  proceed, 
and  thus  the  laws  are  enumerated. 

"  If  we  inquire  how  far  Histology  has  satisfied  these  requirements, 
and  what  are  its  prospects  in  the  immediate  future,  the  answer  must 
be  a  modest  one.  Not  only  does  it  not  possess  a  single  law,  but  tho 
materials  at  hand  from  which  such  should  be  deduced  are  as  yet 
relatively  bo  scanty,  that  not  even  any  cousiderable  number  of  general 
propositions  appear  well  founded.  Not  to  Bpeak  of  a  complete  know- 
ledge of  the  minuter  structure  of  animals  in  general,  we  are  not 
acquainted  with  the  structure  of  a  single  creature  throughout,  not 
even  of  man,  although  he  has  been  so  frequently  the  object  of  investi- 
gation ;  and  therefore  it  has  hitherto  been  impossible  to  bring  the 
science  essentially  nearer  its  goal.  It  would  however  be  unjust  to 
overlook  and  depreciate  what  we  do  possess  ;  and  it  may  at  any  rate 
be  said  that  we  have  acquired  a  rich  store  of  facts,  and  a  few  more 
trustworthy  propositions.  To  indicate  only  the  more  important  of 
the  former,  it  may  be  mentioned  that  we  have  a  very  sufficient 
acquaintance  with  the  perfect  elementary  parts  of  the  higher  animals; 
and  that  we  also  understand  their  development,  with  the  exception 
of  the  elastic  tissue,  and  of  the  elements  of  the  teeth  and  bones. 
The  mode  in  which  these  are  united  into  organs  has  been  less  exa 
mined  ;  yet  on  this  head  also  much  has  been  added  of  late,  especially 
in  man,  whose  individual  organs,  with  the  exception  of  the  nervous 
system,  the  higher  organs  of  sense,  and  a  few  glands  (the  liver,  blood- 
vascular  glands),  have  been  almost  exhaustively  investigated.  If 
the  like  progress  continue  to  be  made,  the  structure  of  the  human 
body  will  in  a  few  years  be  so  clearly  made  out  that,  except  perhaps 
in  the  nervous  system,  nothing  more  of  importance  will  remain  to  be 
done  with  our  present  modes  of  investigation.  With  Comparative 
Histology  it  is  otherwise  :  hardly  commenced,  not  years  but  decades 
will  be  needed  to  carry  out  the  necessary  investigations.  Whoever 
will  do  good  work  in  this  field  must,  by  monographs  of  typical  forms 
embracing  their  whole  structure  from  the  earliest  periods  of  develop- 
ment, obtain  a  general  view  of  all  the  divisions  of  the  animal  kingdom, 
and  then  by  the  methods  above  described  strive  to  develop  their 
laws. 

"  As  regards  the  general  propositions  of  Histology,  the  science  has 
made  no  important  progress  since  Schwann ;  however,  much  has  been 
attained  by  the  confirmation  of  the  broad  outlines  of  his  doctrines. 
The  position,  that  all  the  higher  animals  at  one  time  consist  wholly 
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of  cells,  and  develop  from  these  their  higher  elementary  parts,  stands 
firm  ;  though  it  must  not  bo  understood  as  if  cells,  or  their  derivatives, 
were  the  sole  possible  or  existing  elements  of  animals.  In  tho  same 
way,  Schwann's  conception  of  tho  genesis  of  cells,  though  considerably 
modified  and  extended,  has  not  been  essontially  changed,  sinco  tho 
cell-nucleus  still  remains  as  tho  principal  factor  of  cell-development 
and  of  cell-multiplication.  Least  advance  has  been  mado  in  tho  laws 
which  regulato  the  origin  of  cells  and  of  tho  higher  elements ;  and 
our  acquaintance  with  the  elementary  processes  which  take  place 
during  the  formation  of  organs  must  be  regarded  as  very  slight.  Yet 
the  right  track  in  clearing  up  these  points  has  boon  entered  upon ; 
and  a  logical  investigation  of  the  chemical  relations  of  the  elementary 
parts  and  of  their  molecular  forces,  after  the  manner  of  Donders, 
Dubois,  Ludwig,  and  others,  combined  with  a  more  profound  micro- 
scopical examination  of  them,  such  as  has  already  taken  place  with 
regard  to  the  muscles  and  nerves,  and  further,  a  histological  treatment 
of  embryology,  such  as  has  been  attempted  by  Reichert,  Vogt,  and 
myself,  will  assuredly  raise  the  veil,  and  bring  us  step  by  step  nearer 
to  the  desired  though  perhaps  never-to-be-reached  eud." 

In  accordance  with  tho  plan  of  this  work,  the  Histology  of  each 
separate  orgau  of  the  body  will  be  found  in  the  general  article  devoted 
to  that  organ. 

The  tissues  or  textures  of  the  body  enumerated  in  the  article 
Anatomy  will  be  found  under  their  respective  names;  and  in  the 
articles  Tissues,  Vegetable,  and  Tissues,  Animal,  will  be  found  an 
account  of  the  relations  aud  general  physiology  of  the  textures  of 
the  body. 

Necessary  aids  to  the  study  of  Histology  are  the  microscope  and 
books.  Under  the  article  Microscope,  in  Arts  and  Sc.  Div.,  the 
nature  of  that  instrument  and  the  mode  of  using  it  will  be  described, 
as  well  as  tho  various  forms  adapted  for  histological  purposes. 

We  refer  here  to  some  of  the  more  important  works  and  papers  to 
be  consulted  on  this  subject. 

Kblliker,  Manual  of  Human  Histology  ;  Sharpey,  General  Anatomy, 
in  Quaiu's  Elements  of  Anatomy ;  Beale,  The  Microscope,  and  its 
Application  to  Clinical  Medicine;  Todd  and  Bowman,  Physiologiced 
Anatomy;  Gerber,  Elements  of  the  General  and  Minute  Anatomy  of 
Man  and  the  Mammalia;  Goodsir,  Anatomical  and  Pathological 
Qi>si  i  rations  ;  Hassall,  Microscopic  Anatomy;  Bowman,  On  the  Struc- 
ture of  Voluntary  Muscle  (Phil.  Trans.,  1840) ;  Kieruan,  On  the  Struc- 
ture of  the  IAver  (Phil.  Trans.,  1835);  Mandl,  Manuel  d' Anatomic 
( i,  in' rale;  Mold,  On  the  Vegetable  Cell ;  Owen,  Lectures  on  Comparative 
Anatomy;  Quekett,  Lectures  on  Histology;  Schleiden,  Principles  of 
Scientific  Botany;  Schleiden  and  Schwann,  Microscopical  Researches 
i  Sydenham  Society) ;  Cyclopaedia  of  Anatomy  and  Physiology  ;  Robin, 
Histoire  Naturcllc  des  Yegutaux  Parasites;  Carpenter,  Principles  of 
Physiology,  General  and  Comparative. 

( Quarterly  Journal  of  Microscopical  Science.) 

HOAZIN.  [Cracidjs.] 

HOBBY.  [FALCONID2E.] 

HOCCO,  a  name  employed  by  Buffou,  Latham,  and  others,  to 
designate  some  of  the  Curassow  Birds. 

HOE.  [SQUALIDiE.] 

HOG.  [SuiD/E.] 
HOG-MEAT.  [Boerhaavia.] 
HOG-PLUM.  [SpoNDiACEiE.] 

IIOLASTER,  a  genus  of  Fossil  Echinida;  proposed  by  M.  Agassiz 
to  include  species  once  ranked  as  Spatangi.  Spatangus  subglobosus 
(Leake),  S.  planus  (Mantell),  and  S.  hemisphericus  (Phillips),  are 
examples.  The  species  occur  almost  exclusively  in  the  Chalk  Forma- 
tion. [ECHINODERMATA.] 

HOLCUS,  a  genus  of  Grasses  belonging  to  the  tribe  Avenca.  It 
has  2-flowered  glumes,  the  lower  perfectly  awnless,  the.  upper 
usually  stameniferous,  with  a  dorsal  awn;  the  palece  hardening  on 
the  fruit.  There  are  two  British  species  of  this  genus.  //.  lanatus 
has  the  upper  glume  obtuse,  apiculate  ;  the  awn  smooth,  except  for  a 
short  distance  from  the  tip.  It  grows  in  meadows  and  pastures.  //. 
mollis  has  the  upper  glume  acute,  and  the  awn  rough  throughout  its 
whole  extent.  It  grows  in  thickets  or  open  places  on  a  light  soil. 
The  //.  cernuus  of  Willdenow,  and  the  H.  sorghum  of  Linnseus  are 
now  referred  to  the  genus  Sorghum.  [Sorghum.]  Fraas  refers  the 
Mf'Aici)  of  Theophrastus  ('  Hist.  Plant.,'  viii.  1,  3,  7,  10)  to  these  grasses, 
and  not  to  the  Setaria  Jtalica,  as  had  been  done  by  previous  authors. 

(Babington,  Manual  of  British  Botany;  Fraas,  Synopsis  Plant.  Flora 
Classicce.) 

HOLETUA.  [Trachearta.] 

HOLIBUT.  [Hippoglossus.] 

HOLIGARNA,  a  genus  of  Plants  belonging  to  the  natural  order 
Anacardiaccee.  The  berries  of  H.  longifolia  are  manufactured  in  India 
into  a  well-known  black  vamish. 

HOLLY.  [Ilex.] 

HOLLY,  SEA.  [Eryngium.] 

HOLLYHOCK.  [Althaea.] 

HOLMESITE.  [Clintonite.] 

IIOLOCANTHUS.  [Cii.f.todon.] 

HOLOCENTRUM  (Agassiz),  the  name  of  a  gonus  of  Fossil  Ctenoid 
Fishes  from  Monte  Bolca. 
UOLOCENTKUS,  a  genus  of  Fishes  belonging  to  the  family  Scorn- 


bcridee.  U.  niger  of  Lacepedo  is  the  C'entrolophus  pompilius  of  Cuvier 
and  Valenciennes. 

HOLO'PT  YCHIUS  (Agassiz),  the  name  of  a  genus  of  FoBdil  Oanoid 
Fishes  from  tho  Carboniferous  Limestone  of  Burdie  House  near  Edin- 
burgh, and  other  localities.  [Fish.] 

HOLO'STEUM  (from  '6\os,  all,  and  haiiw,  a  bone,  an  anti- 
phrasis  applied  to  this  plant  because  it  is  soft  and  unlike  bone),  a 
genus  of  Plants  belonging  to  the  natural  order  Caryophyllac.een,  and  tho 
sub-order  Alsineee.     It  has  5  sepals;  5  petals,  toothed  at  the  end ; 

3,  4,  or  5  stamens;  3  styles;  a  subcyliudrical  many-seeded  capsule, 
opening  at  the,  cud,  with  (i  teeth.  The  species  of  this  genus  aro 
herbs  with  nothing  to  recommend  them  for  use  or  cultivation.  One 
species,  //.  umbcllatum,  is  British.  It  has  umbellate  flowers,  pubc3 
cent  viscid  peduncles,  tho  pedicels  reflexed  after  flowering,  the  leaves 
acute,  elliptical,  or  elongate.  It  is  not  a  common  plant,  but  has  been 
found  on  old  walls  and  dry  places  at  Norwich,  Bury  St.  Edmunds, 
Eye,  and  Yarmouth.    (Babington,  Manual  of  British  Botany.) 

HOLOTHURIA.  [Holotuuriadjs.] 

HOLOTHU'RIADvE,  a  family  of  Animals  belonging  to  the  order 
Echinodermata. 

Linnocus,  in  his  last  edition  of  the  '  Systema  Natunc'  (the  12th), 
gives  the  following  definition  of  his  genus  Holothuria,  which  he 
places  under  his  Vermes  Mollusca,  between  Tetkys  and  Terebella : — 
"Body  free,  nakod,  gibbous  ;  vent  (anus)  terminal.  Tentacles  nume- 
rous at  the  other  extremity  (tentacula  plura  in  altera  extremitate). 
Mouth  situated  among  the  tentacles."  He  records  9  species.  Gmelin, 
in  his  edition  (13th),  increases  the  species  to  23. 

The  following  is  Lamarck's  definition  of  Holothuria: — "Body  free, 
cylindrical,  thick,  soft,  very  contractile ;  with  a  coriaceous  skin,  which 
is  most  frequently  papillose.  Mouth  terminal,  surrounded  with  ten- 
tacula divided  laterally,  subramose,  or  pinnated.  Five  calcareous  teeth 
in  the  mouth.  Vent  at  the  posterior  extremity."  He  gives  10 
species  of  Holothuria  ;  but  he  separates  other  Holothuria;  of  authors 
into  tho  genera  Fistularia  aud  Priap>ulus.  These  three  genera  are 
preceded  by  Actinia,  and  followed  immediately  by  Sipvmcidus.  The 
place  therefore  assigned  by  Lamarck  to  Holothuria  is  among  the 
Radiated  Animals,  in  his  third  section  of  which,  the  Fistulides,  he  has 
arranged  the  tribe. 

Cuvier  gives  the  Holothurice  a  position  among  the  Pedicillated 
Echinoderms,  making  them  follow  the  Echinidec.  Priapulus  is 
placed  by  him  in  the  next  order,  the  Footless  Echinoderms.  He  gives 
a  good  outline  of  the  anatomy,  referring  to  the  excellent  work  of 
Tiedemann. 

M.  De  Blainville's  Echinodermata  form  the  first  class  of  his  A  ctinozoa, 
and  the  first  order  of  that  class  consists  of  the  Hololhuridea,  which 
are  followed  (' Actinologie,'  1834)  by  the  Echinidca,  his  second  order. 
M.  De  Blainville  thus  defines  the  Holothuridea  : — 

"Body  more  or  less  elongated,  sometimes  subvermiform,  soft  or 
flexible  on  all  sides,  provided  with  tentaculiform  suckers,  often  nume- 
rous, very  extensible,  completely  retractile,  aud  pierced  by  a  great 
orifice  at  each  extremity.  Mouth  anterior,  at  the  bottom  of  a  sort  of 
funnel  or  prebuccal  cavity,  sustained  in  its  circumference  by  a  circle 
of  fibro-calcareous  pieces,  and  provided  with  a  circle  of  arbuscular 
appendages,  more  or  less  ramified.  Vent  terminating  in  a  sort  of 
cloaca  opening  externally  by  a  large  terminal  orifice.  Generative 
organs  terminating  externally  by  a  single  mesial  orifice  at  a  little 
distance  from  the  anterior  extremity,  and  nearly  marginal." 

M.  De  Blainville  observes  that  Bianchi  appears  to  have  been  the 
first  who  came  to  the  conclusion  that  this  form  ought  to  be  approxi- 
mated to  the  Echini,  and  in  fact  names  one  species,  Echinus  coriaceus  ; 
an  opinion  which  was  adopted  by  Blumenbach  and  most  of  the 
modem  zoologists,  when  they  made  the  Holothuncc  a  division  of  their 
Echinoderms  with  the  Echini  aud  Astcrice;  some  however,  following 
the  idea  of  Pallas,  consider  that  they  should  be  placed  near  the 
Actinias. 

The  author  last  quoted  remarks  that  the  organisation  of  these 
animals  is  not  yet  completely  known,  notwithstaudiug  the  labours  of 
Bohadsch,  Miiller,  Vahl,  Forskahl,  Monro,  Tiedemann,  and  Delle  Chiaje. 
In  addition  to  these  names  we  would  call  the  attention  of  the  reader 
to  the  drawing  and  description  of  Holothuria  tremula,  Linn.,  left  by 
John  Hunter.  The  drawing  is  beautifully  engraved,  and,  with  the 
description,  will  be  found  in  the  1st  vol.  of  the  Descriptive  and  Illus- 
trated Catalogue  of  the  '  Physiological  Series  of  Comparative  Anatomy, 
contained  in  the  Museum  of  the  Royal  College  of  Surgeons  in 
London,'  pi.  iii.  The  following  parts  are  distinctly  made  out,  namely : — 
1,  The  mouth,  in  which  the  bristle  is  introduced.  2,  Appendicula 
cceca,  which  surround  the  mouth,  or  fauces,  into  which  they  enter, 
and  which  Mr.  Hunter  supposes  to  be  salivary  glands  and  ducts.  3, 
A  large  one,  lower  down,  just  at  the  beginning  of  the  intestinal  canal. 

4,  The  whole  tract  of  the  intestinal  canal,  which  is  of  considerable 
length.  5,  The  dilated  part  of  the  intestine,  or  rectum,  or  what  seems 
to  answer  the  same  purpose  as  the  dilated  part  of  the  gut  at  the  anus 
in  a  bird.  6,  The  anus.  The  use  of  the  parts  to  which  we  next  have 
to  advert,  though  the  parts  themselves  are  most  clearly  demonstrated, 
seems  to  have  been  more  the  subject  of  conjecture  with  Mr.  Hunter. 
7,  Two  branching  bodies  almost  like  a  tree,  which  consist  of  a  duct 
with  its  branches,  and  which  open  into  the  dilated  part  of  the  rectum. 
These  Mr.  Hunter  suspects  to  be  the  kidneys,  from  their  opening 
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similar  to  the  kidneys  in  birds,  turtles,  &c.  There  are  small  oblong 
bodies  near  the  opening  of  the  principal  trunk  into  the  rectum.  8,  A 
vast  number  of  hollow  round  tubes,  all  entering  into  one  duct, 
which  opens  at  the  head.  Theso  will  bo  best  seen  in  another  plate 
which  will  be  published  in.the  fasciculus  of  the  catalogue  relating  to 
generation.  9,  Vessels  which  seem  to  have  neither  beginning  nor  end, 
somewhat  like  the  vena  portarum  :  "  they  appear,"  adds  Mr.  Hunter, 
"  to  be  collecting  at  one  end  while  they  are  ramifying  at  the  other ; 
but  which  is  the  collecting  end,  and  which  the  ramifying,  I  do  not 
know  ;  however  it  is  possible  one  end  is  the  absorbing  system,  the 
other  the  arterial.  Whenever  there  is  a  heart  one  commonly  can 
make  out  the  motion  of  the  blood  from  and  to  that  viscus ;  but 
where  we  are  deprived  of  that  guide  it  becomes  difficult  to  determine." 
10,  A  distinct  vessel  from  the  former.  These  parts  are  indicated  in 
the  plate. 

The  preparation  No.  984  (Physiological  Series — Gallery)  in  the 
museum  of  the  Royal  College  of  Surgeons,  is  the  specimen  of  Ilolo- 
tlturia  trcmula  laid  open,  and  the  alimentary  canal  and  generative 
tubes  turned  aside  to  show  the  respiratory  organs,  which  have  been 
injected.  Theso  organs  consist  of  two  elongated,  hollow,  ramified 
processes,  commencing  by  a  common  orifice  from  tho  closed  cavity, 
and  extending  towards  the  opposite  end  of  the  body.  One  of  them  is 
in  more  immediate  connection  with  tho  alimentary  canal,  and  is 
abundantly  supplied  by  ramifications  of  the  intestinal  vessel,  the  con- 
tents of  which  are  thus  brought  into  nccessai-y  communication  with 
the  sea-water  introduced  into  the  tubular  branchia  from  the  cloaca. 
The  other  gill  is  moro  closely  attached  to  the  parietes  of  the  body, 
and  probably  serves  to  aerate  the  vessels  of  that  part.  ('  Cat.,'  vol.  ii.) 
To  this  Professor  Owen  adds,  that  in  the  description  of  the  Holotkuria 
above  quoted,  Mr.  Hunter  attributes  to  these  organs  a  more  limited 
share  in  the  great  excretory  functions  than  they  undoubtedly  perform, 
regarding  them,  from  their  connection  with  the  cloaca,  as  analogous 
to  Ihe  kidneys  of  the  higher  animals.  Distinct  urinary  organs  are 
not  however,  observes  the  Professor,  developed  until  we  arrive  at  a 
much  higher  point  in  tho  scale  of  organisation  than  the  Holotkuria 
and  its  congeners  attain  to;  tho  preparation  is  therefore  placed  in  the 
respiratory  series. 

In  his  'British  Star-Fishes,'  Professor  E.  Forbes  makes  the  follow- 
ing general  observations  on  this  family  : — 

"  A  Molothuria  may  be  regarded  in  one  light  as  a  soft  Sea-Urchin, 
in  another  as  a  radiated  animal,  approximating  the  Annelides.  The 
radiation  of  the  surface  is  more  or  less  complete  in  all  the  genera  of 
Hotutltwiadcc  :  the  internal  organisation  is  mostly  bilateral.  The  skin 
is  usually  soft  and  leathery  ;  in  a  few  genera  strengthened  by  calcare- 
ous or  horny  spines.  Five  avenues  of  suckers  separate  the  body  into 
as  many  longitudinal  segments,  which  in  the  majority  arc  of  equal  or 
nearly  equal  dimensions.  In  some  the  suckers  are  developed  only  on  one 
ride,  so  that  the  animal  when  creeping  presents  in  a  manner  a  back  and 
a  belly.  The  suckers  are  similar  to  those  of  the  true  star-fishes  and 
sea-urchins.  Besides  progression  by  means  of  these  suckers,  the 
Selothuriadm  move  as  Annelides,  by  the  extension  and  contraction  of 
their  bodies.  They  have  a  mouth  and  an  anus,  each  terminal,  and 
placed  at  opposite  extremities  of  their  bodies.  The  mouth  is  sur- 
sounded  by  plumose  tentacula,  the  number  of  which,  when  they  are 
complete,  is  always  a  multiple  of  five  ;  but  as  these  animals  are 
singularly  subject  to  the  loss  or  absence  of  parts  in  individuals  of  the 
various  species,  much  confusion  has  arisen  from  the  establishment  of 
supposititious  species  from  characters  founded  on  abnormal  numbers 
of  the  parts. 

"  The  tentacula  are  ramose  cirrhi;  they  can  be  retracted  within  the 
mouth,  and  sometimes  when  in  captivity  the  animal  will  not  exsert 
[hem  for  days  together,  though  otherwise  active.  They  are  drawn  in 
with  the  skin,  and  when  we  cut  open  a  Holotkuria  having  its  tentacula 
retracted,  we  find  them  in  the  centre  of  a  dental  circle.  The  circle  of 
teeth  is  analogous  to  that  of  the  Echini.  The  oesophagus,  passes 
through  it,  and  opens  into  a  more  or  less  muscular  stomach,  from 
which  an  intestine,  often  very  complicated,  proceeds  to  the  posterior 
extremity  of  the  body,  where  it  opens  into  a  funnel-shaped  cloacum, 
into  which  also  open  the  two  tree-like  respiratory  organs.  There  is  a 
vascular  circle  (and  some  say  a  nervous  cord)  surrounding  the  mouth, 
and  vessels  are  distributed  from  it  to  various  parts  of  the  body  and 
organs.  One  or  more  sacs  of  a  pyriform  shape  depend  from  a  vessel 
surrounding  the  pharynx,  and  are  by  many  believed  to  be  salivary 
organs.  Mr.  Goodsir  has  found  a  sac  containing  calcareous  concre- 
tions on  one  side  of  the  mouth  in  certain  species.  This  he  regards  as 
a  madreporiform  tubercle  or  nucleus.  The  ovaries  are  in  many 
species  very  numerous,  in  others  very  few,  and  unite  to  form  a  tube 
which  opens  at  one  side  towards  the  upper  extremity  of  the  animal. 
The  inner  surface  of  the  animal's  skin  is  lined  with  powerful  longi- 
tudinal and  transverse  muscles,  by  means  of  which  the  creature  con- 
tracts its  body  and  lengthens  it  out  in  many  directions,  changing  its 
form  in  a  wonderful  manner.  Sometimes  the  creature  ejects  all  its 
viscera,  or  bursts  the  body  with  its  convulsive  contractions.  It  is 
usually  stated  that  the  Holotkurice  do  so  whenever  they  are  taken, 
but  such  is  not  the  case.  I  have  never  seen  the  animal  disgorge  its 
intestines,  but  specimens  of  many  species  have  I  seen  in  which  there 
was  not  a  trace  left  of  the  creature's  bowels  and  other  internal  organs, 
though  it  seemed,  when  taken,  alive  and  healthy.    It  is  astonishing 


how  long  they  can  live  deprived  of  the  most  essential  parts  of  their 
organism.  Sometimes  they  arc  found  wanting  the  respiratory  organs, 
and  sometimes  the  generative  tubes  are  deficient,  and  these  deficiencies 
so  frequently  occur  that  we  should  be  extremely  shy  of  proclaiming 
differences  in  the  internal  structure  of  species;  and  when  we  see 
genera  and  species  (as  has  been  the  case)  anatomically  defined  from  the 
want  of  respiratory  trees  or  genital  tubes,  we  should  be  extremely 
cautious  about  admitting  such,  and  rather  regard  such  wants  as 
accidental  deficiencies  in  a  few  specimens  than  as  organic  peculiarities. 

"  The  Holothuriadcc  are  generally  distributed  through  the  seas  of 
the  globe,  but  arc  congregated  in  greatest  numbers  in  the  Eastern 
seas.  On  our  shores  they  are  rare  and  unattractive  animals,  not  often 
seen  even  by  the  zoologist ;  but  abroad  they  are  very  abundant  and 
in  some  places  used  as  food.  Of  one  genus,  the  Trepang,  many  species 
are  eaten.  In  Mr.  F.  D.  Bennett's  interesting  'Account of  a  Whaling 
Voyage  round  the  World,'  we  are  told  that  there  are  two  kinds  of 
Trepang  abundant  on  the  rocks  at  Raialia,  and  that  they  are  very 
indolent  animals.  '  When  handled,'  says  Mr.  Bennett,  '  the  Trepang 
contracts  its  body  in  a  longitudinal  direction,  and  should  its  tentacles 
be  expanded  they  are  instantly  concealed ;  but  no  noise  or  agitation 
of  the  surrounding  water  will  excite  these  symptoms  of  alarm,  or 
cause  any  attempt  to  escape.  They  usually  lie  exposed  in  the  shallow 
waters,  though  wo  have  very  often  seen  them  buried  in  beds  of  coral- 
sand,  their  plumy  tentacles  being  alone  exposed,  and  floating  in  the 
water  above,  apparently  as  a  lure  for  prey.  Some  may  also  be 
observed  lying  on  the  rocks,  their  bodies  completely  encrusted  with 
coral-sand,  which  may  either  have  been  accumulated  by  a  previous 
burrowing,  or  thus  used  as  a  disguise.  It  would  appear  to  be  partly 
the  instinct  of  the  animal  to  take  its  prey  in  ambush,  but  what  that 
prey  is,  as  well  as  the  entire  economy  of  these  molluscs,  remains  a 
perplexing  mystery.  Their  intestines  invariably  contain  mauy  hard 
and  solid  masses  of  madreporic  rock  or  tree-coral,  some  of  them  more 
than  an  inch  in  length,  and  all  moulded  as  pellets  to  the  calibre  ot 
the  intestinal  canal. 

'•'  It  is  difficult  to  say  how  these  stony  bodies  have  been  obtained  by 
the  Trepang,  though  it  is  easy  to  conceive  that  they  may  be  rendered 
serviceable  as  nutriment,  by  the  assimilation  of  the  animal  matter 
they  contain.  It  is  this  animal  which  the  MalayB  of  tho  Oriental 
Isles  seek  so  diligently  for  the  supply  of  the  China  market,  where  it 
obtains  a  good  price  if  well  preserved. 

''  It  is  employed  by  the  Chinese  in  the  preparation  of  nutritious 
soup,  in  common  with  an  esculent  sea-weed,  sharks'  fins,  edible  birds'- 
nests  and  other  materials,  affording  much  jelly."  Jjeger  says  the 
intestines  are  extracted,  the  animal  then  boiled  in  sea-water  and  dried 
in  smoke. 

The  British  Holothuriadw  belong  to  four  families,  namely  : — 

1st.  The  Psolidce,  or  Aseidian  Holotkwriadat,  animals  approaching 
the  Mottusca  in  their  form,  and  having  a  soft  circumscribed  disc  like 
the  foot  of  a  Gasteropodous  Mollusc,  on  which  the  suckers  are  placed 
for  progression.  [Psomdje.] 

2nd.  The  Pcnlacta:,  which  have  the  suckers  arranged  in  five  regular 
rows,  and  are  more  or  less  angular  in  form.  [Pjentact^.] 

3rd.  The  Tkyoncs,  which  have  the  suckers  scattered  all  over  the 
surface  of  the  body.  [Thyones.] 

4  th.  The  Synapla,  in  which  there  are  no  suckers  on  the  body,  the  oral 
tentacula  being  the  only  representatives  of  those  organs.  [Synaptje.] 

De  Blainville  refers  the  difficulty  of  the  distinction  of  the  species 
of  Holotkuriadce  to  the  following,  among  other  causes : — 

1.  The  general  form  is  extremely  variable.  When  the  animal  is  in 
a  state  of  tranquillity  in  the  enjoyment  of  all  its  faculties  at  the 
bottom  of  the  water,  it  is,  in  the  greatest  number  of  cases  at  least, 
very  much  elongated,  often  cylindrical,  and  almost  vermiform  :  on  the 
contrary,  when  in  a  state  of  repose,  it  becomes  much  shorter  and 
ordinarily  more  convex  in  the  middle  than  at  the  extremities.  When 
it  is  irritated,  whether  in  or  out  of  the  water,  the  contractile  action 
becomes  stronger,  and  the  animal  can  no  longer  be  recognised.  But 
it  is  especially  when  it  has  been  plunged  in  spirit,  that  the  form  differs 
totally  from  that  which  the  living  animal  exhibits. 

2.  The  size,  the  form,  and  distribution  of  the  more  or  less  mam- 
millated  tubercles  which  are  numerously  spread  over  the  skin,  appear 
to  M.  De  Blainville  to  offer  too  great  a  number  of  variations  to  permit 
of  their  being  employed  in  distinguishing  specific  character. 

3.  The  tentaculiform  suckers,  which  have  their  exit  through  the 
pores  or  holes  in  the  skin,  and  by  means  of  which  these  animals 
attach  themselves  to  submarine  bodies,  are,  in  a  certain  number  of 
species,  spread  nearly  equally  over  the  whole  superficies  of  the  body ; 
but  in  others  they  are  accumulated  on  the  lower  surface,  without 
order,  in  a  determinate  order,  or  are  disposed  in  double  series  upon 
five  longitudinal  lines,  as  in  H.  pentacta. 

4.  The  more  or  less  terminal  position  of  the  two  orifices  may,  M. 
De  Blainville  thinks,  be  taken  into  consideration  advantageously. 

5.  Some  zoologists,  and  among  others  M.  Lesueur,  says  M.  De 
Blainville,  attach  a  great  importance  to  the  number  of  the  tentacular 
appendages  of  the  mouth,  and  to  their  form  and  mode  of  division ; 
but,  M.  De  Blainville  fears,  erroneously,  for  he  has  been  positively 
assured  that  the  most  common  species  of  the  Mediterranean,  H. 
tubulosa,  which  is  found  in  hundreds  at  Toulon,  varies  much,  both  as 
to  the  number  and  terminal  divisions  of  these  organs. 
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6.  It  seems  to  M.  Do  Blainvillo  that  a  hotter  charactor  may  be 
drawn  from  tho  form  of  tho  circle  of  tho  solid  pieces  of  tho  mouth, 
which  is  constant,  as  he  believes,  iu  each  species;  it  is  however 
difficult  to  employ  this  test. 

7.  To  judgo  from  a  considerable  number  of  Holothuria:  lululosce 
seen  by  M.  De  Blainville,  colour  in  these  animals  is  very  variablo,  in 
intensity  at  least,  passing  from  a  nearly  deep  black  to  a  roddish 
bordering  upon  whitish. 

8.  With  regard  to  dimensions,  besides  the  difficulty  of  measuring 
the  animals  when  captured,  it  appears  that  they  vary  considerably  iu 
size,  doubtless  from  age. 

M.  De  Blainville  finally,  after  a  careful  analysis  of  the  different 
species  described  by  authors,  joined  to  his  own  observations  upon 
seven  or  eight  species  in  a  living  state,  distributes  these  animals  into 
tho  following  five  sections,  which  he  considers  to  be  sufficiently 
natural,  and  some  of  which  may  be  established  as  genera : — 

(Flattened,  with  suckers  below        .       .       .  Cuvieria. 
Subprismatic,  with  inferior  suckers    .       .    .  Holothuria. 
Fusiform,  with  scattered  suckers    .       .       .  Thyonc. 
Vermiform,  with  pinnated  tentacles   .       .    .  Fistularia. 
Subpentagonal,  with  ambulacriform  suckers  .  Cucumaria. 

A.  Specios  whose  rather  short  body,  more  convex  and  harder  above 
than  below,  is  provided  with  tentaculiform  suckers  only  on  that 
side,  and  with  fairly  developed  buccal  appendages ;  the  two 
apertures  more  or  less  superior.    (Cuvieria,  Peron ;  Psoitis,  Oken.) 

Ex.  H.  Phantapus.   Scarborough  Ascidia  of  Pennant.    ( '  Brit. 
Zool.') 

B.  Species  whose  coriaceous  and  rather  elongated  body  is  sub- 
prismatic  ;  the  belly  sufficiently  distinct  from  the  back,  and  alone 
provided  with  tentaculiform  suckers,  scattered  throughout  its 
whole  extent ;  the  buccal  appendages  in  general  but  little  ramified ; 
the  mouth  sub-inferior.    (Holothuria,  Lam.) 

Ex.  H.  tubulosa.  « 

C.  Species  whose  body,  in  general  elongated,  but  little  coriaceous, 
cylindrical,  or  fusiform,  is  entirely  covered  with  retractile  papillce, 
and  whose  buccal  appendages  are  very  large.  (Tkyone,  Oken; 
Mullcria,  Fleming.) 

Ex.  H.  papillosa. 

D.  Very  soft  species,  but  little  or  not  at  all  coriaceous,  very  long 
and  vermiform,  cylindrical  or  subpentagonal,  provided  with 
cirrhiform  papilla),  which  are  very  small,  scattered,  and  with  the 
buccal  appendages  usually  regularly  pinnated. 

Ex.  H.  vittata. 

E.  Species  sufficiently  coriaceous,  smooth,  in  general  short  or  mode- 
rately elongated,  regularly  pentagonal,  with  tentaculiform  suckers 
in  10  rows,  two  at  each  ambulacral  angle.  (Cucumaria,  Sea- 
Cucumbers.) 

Ex.  H.  Cucumis. 

More  recently  Messrs.  Jeeger  and  Brandt  have  given  a  classification  of 
the  Holothuriadm.  The  characters  upon  which  the  system  of  Messrs. 
Jaeger  and  Brandt  rests  are  the  following  : — 

1.  The  absence  or  the  presence  of  tentaculiform  suckers,  which 
M.  Brandt,  as  well  as  M.  Jseger,  calls  feet,  in  common  with  many 
zoologists. 

2.  The  resemblance  or  dissemblance  of  those  organs. 

3.  The  existence  or  absence  of  the  posterior  and  internal  aquiferous, 
branchial  apparatus,  which  they  name  lungs,  with  good  reason,  because 
the  ambient  fluid  penetrates  therein. 

4.  The  disposition  of  the  tentaculiform  suckers  at  the  surface  of  the 
body,  all  round  it  or  on  certain  parts  only,  in  regular  series,  of  variable 
number  or  irregularly  scattered. 

5.  The  freedom  or  the  adhesion  of  the  respiratory  aquiferous  tree, 
divided  by  M.  Jfeger  into  the  intestinal  lung  and  the  locomotive  lung. 

6.  The  last  and  least  important  character  is  drawn  from  the  form 
of  the  tentacles  which  surround  the  buccal  aperture,  which  leads 
M.  Jseger  to  his  sub-genera  and  tribes,  and  M.  Brandt  to  his  genera 
and  sub-genera.  M.  Jaeger  forms,  says  M.  De  Blainville,  in  fact  three 
groups  only,  which  he  considers  as  sub-genera,  Cucumaria,  Tiedeman- 
nia  (Fistularia),  and  Holothuria,  which  he  separates  into  six  tribes, 
Mulleria,  Bohadschia,  Cuvieria,  Psolus,  Holothuria,  and  Trepang,  this 
last  being  in  truth  held  doubtful  in  the  system  of  M.  Brandt,  as 
M.  Jaeger  himself  considered  it. 

M.  Brandt's  divisions  resolve  themselves  into  seven  groups  : — 

1.  Pentastichoce,  answering  to  M.  De  Blainville's  division  E  (Cucu- 
maria), and  subdivided  according  to  the  free  or  fixed  state  of  the 
aquiferous  tree. 

2.  Sporadipoda,  confounded  by  M.  De  Blainville  with  the  Holothuria 
properly  so  called,  from  which  he  says  they  do  not  differ  really,  except- 
ing that  the  tentaculiform  suckers  with  which  the  body  is  covered 
are  similar  both  above  and  below.  This  division  contains  only  two 
genera,  established  upon  the  distinction  of  having  the  tentacula 
sheathed  or  not. 

3.  Hippopodw,  comprising  M.  De  Blainville's  division  A,  separated 
into  two  genera,  Cuvieria  and  Psolus,  containing  each  two  species. 

4.  The  Apneumones,  which  were  regarded  by  M.  De  Blainville  as 
belonging  to  the  genus  Fistularia  of  Lamarck,  to  the  number  of  four 
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1,  Holothuria  Phantapus  ;  1  a,  its  buccal  appendages  2,  Holothuria  papu- 
losa ;  2  a,  a  branch  of  its  buccal  appendages  isolate!.  3,  Holothuria  vittata. 
4,  Holothuria  Cucumis.  5,  Holothuria  tubulosa  ;  5  a,  its  oval  extremity ;  5  6, 
its  anal  extremity ;  5  c,  some  of  the  cirrhi,  of  the  natural  size. 

or  more,  the  half  of  which  are  doubtful,  and  containing  only,  for 
M.  Brandt,  the  genus  Oncinolales. 

5.  Schizopodw,  which  are  diversiform  species  more  or  less  elongated, 
in  which  the  tentaculiform  suckers  are  disposed  in  three  or  five  longi- 
tudinal rows ;  these  form  but  two  genera,  each  containing  one  species 
only. 

6.  Heteropodce,  corresponding  to  M.  De  Blainville's  divisions  B  and 
C,  that  is  to  say,  to  his  Holothuria:  properly  so  called,  and  to  his 
Mulleria,  of  which  M.  Brandt  forms  seven  genera. 

All  these  are  Holothurice  pedatw,  but 

7.  consists  of  the  Non  pedatce,  forming  a  great  part  of  M.  De  Blain- 
ville's division  D,  that  is  to  say,  the  genus  Fistularia  of  Lamarck, 
separated  into  three  principal  genera,  two  of  which,  provided  with 
aquiferous  trees,  are  distinguished  by  the  form  of  their  body,  and  the 
third  has  been  named  Synapta  by  Esohscholtz. 

M.  De  Blainville,  in  his  '  Nouvelles  Additions  et  Corrections'  to  his 
1  Actinologie,'  published  in  1834,  gives  the  following  amended  divisions, 
which  he  subdivides,  retaining  many  of  the  generic  names  of  Jse0'ei 
and  Brandt. 

I 
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A.  Tho  Vermiform  IJolothurim  (Fistularia),  which  havo  the  hotly 
elongated,  soft,  vermiform,  and  tho  tentacular  suckers  very  small 
or  even  null.    Three  divisions. 

1.  Without  suckers,  tentacula  pinnated.    (Synapta,  Eschscholtz.) 

2.  Without  suckers,  tentacula  pinnatifid.    (Chirodota,  Esch.) 

3.  Very  small  suckers  disposod  in  five  bauds.  (Onciolahcs, 

Brandt.) 

B.  Tho  Ascidiform  Uolothuria;  (Psolus),  whose  body  is,  on  the  con- 
trary, short,  coriaceous,  convex  above,  flattened  below,  with  superior 
rather  than  terminal  orifices. 

1.  Skin  as  it  were  squamous.    (Cuvieria,  Perou.) 

2.  Skin  rugose,  but  soft.    (Psolus,  Oken.) 

C.  The  ordinary  or  VeretUliform  Uolothuria;,  whoso  body  is  suffi- 
ciently elongated,  sufficiently  soft,  subcylindrical,  and  covered 
throughout  with  tentaculiform  suckers,  the  lowest  of  which  are 
longest. 

1.  Vent  (anus)  largely  open.  (Uololhuria.) 

2.  Vent  plaited.    (Bohadschia,  Jaeger.) 

3.  Vent  closed  with  five  teeth.    (Mulleria,  Jaeger.) 

D.  Uolothuria,  whoso  body  is  more  or  less  elongated  ;  tho  lower  ten- 
tacular suckers  longer  than  tho  upper  ones,  and  disposed  in  longi- 
tudinal series  in  a  determined  number. 

1.  Suckers  in  threo  rows.    (Stichopics,  Brandt.) 

2.  Suckers  in  five  rows.    (Diplopcrideris,  Brandt.) 

E.  The  Cucumiform  Uolothuria:,  whose  body  is  but  little  elongated, 
more  or  less  fusiform,  pentagonal,  with  tentaculiform  suckers  form- 
ing five  ambulacra,  one  on  each  angle.  (Brandt.) 

1.  Tentacular  suckers  very  small  or  nulL    (Liosoma,  Brandt.) 

2.  Suckers  very  visible. 

a.  Tentacles  pinnated,  ramose.    (Cladodaclylus,  Brandt.) 

b.  Tentacles  pinnatifid.    (Dactylota,  Brandt.) 

P.  The  Sipunculifoim  Ilolothuriw.  Body  more  or  less  suddenly 
attenuated  backwards,  of  an  ill-defined  pentagonal  form,  without 
either  ambulacra  or  suckers  (?).  Tentacles  simple,  short,  and  cylin- 
drical, as  in  the  Actinia.    (Molpadia,  Cuvier.) 

1.  M.  llolothuroidcs.  (Cuvier.) 

2.  M.  musculus.  (Risso.) 

When  M.  De  Blainville  says  that  he  has  never  heard  that  any  of 
these  animals  were  of  much  utility  to  mankind,  but  that  M.  Delle 
Chiaje  does  indeed  inform  us  that  the  poor  inhabitants  of  the  Nea- 
politan coasts  eat  them,  he  appears  to  have  forgotten  the  great  oriental 
traffic  earned  on  with  some  of  the  species,  as  an  article  of  food,  under 
the  name  of  Trepaug  or  Tripang,  Biche-de-Mer  or  Beche-de-Mer. 
Captain  Flinders  fell  in  with  a  fleet  of  Malay  proas  at  the  English 
Company's  Islands,  north  coast  of  Australia,  near  the  Gulf  of  Car- 
pentaria (1803),  and  was  informed  that  sixty  proas  belonging  to  tho 
raja  of  Boni,  and  carrying  one  thousand  men,  had  left  Macassar  with 
the  north-west  monsoon,  two  months  before,  on  an  expedition  to  that 
coast.  "  The  object  of  their  expedition,"  writes  Captain  Flinders 
('  Voyage  to  Terra  Australis '),  "  was  a  certain  marine  animal  called 
Trepaug.  Of  this  they  gave  me  two  dried  specimens ;  and  it  proved 
to  be  the  Beche-de-Mer,  or  Sea-Cucumber,  which  we  had  first  seen  on 
the  reefs  of  the  east  coast,  and  had  afterwards  hauled  on  shore  so 
plentifully  with  the  seine,  especially  in  Caledou  Bay.  They  got  tho 
Trepang  by  diving,  in  from  three  to  eight  fathoms  water  ;  and  where 
it  is  abundant,  a  man  will  bring  up  eight  or  ten  at  a  time.  The  mode 
of  preserving  it  is  this  : — the  animal  is  split  down  one  side,  boiled, 
and  pressed  with  a  weight  of  stones,  then  stretched  open  with  slips  of 
bamboo,  dried  in  the  sun,  and  afterwards  in  smoke,  when  it  is  fit  to 
be  put  away  in  bags,  but  requires  frequent  exposure  to  the  sun.  A 
thousand  trepangs  make  a  'picol'  (of  about  125  Dutch  pounds);  and 
one  hundred  picols  are  a  cargo  for  a  prow.  It  is  carried  to  Timor, 
and  sold  to  the  Chinese,  who  meet  them  there ;  and  when  all  the 
prows  are  assembled,  the  fleet  returns  to  Macassar.  By  Timor  seemed 
to  be  meant  Timor-laoet ;  for  when  I  inquired  concerning  the  English, 
Dutch,  and  Portuguese  there,  Pobassoo  (Captain  Flinders's  informant) 
knew  nothing  of  them  :  he  had  heard  of  Coepang,  a  Dutch  settlement, 
but  said  it  was  on  another  island.  There  are  two  kinds  of  Trepang  : 
the  black,  called  Baatoo,  is  sold  to  the  Chinese  for  forty  dollars  the 
picol ;  the  white  or  gray,  called  Koro,  is  worth  no.more  than  twenty. 
The  Baatoo  seems  to  be  what  we  found  upon  the  coral  reefs  near  the 
Northumberland  Islands ;  and,  were  a  colony  established  in  Broad 
Sound  or  Shoal-Water  Bay,  it  might  perhaps  derive  considerable 
advantage  from  the  Trepang.  In  the  Gulf  of  Carpentaria  we  did  not 
observe  any  other  than  the  Koro,  or  Gray  Slug." 

Captain  Phillip  Parker  King,  who  quotes  a  part  of  the  above  passage 
('  Survey  of  the  Intertropical  Coasts  of  Australia'),  found  a  fleet  of 
Malay  proas  in  the  bay  at  Coepang  (1818)  :  it  had  just  returned  from 
an  unsuccessful  voyage  on  the  south  coast  of  Timor  in  search  of 
trepang.  Dramah,  the  principal  raja  of  the  fleet,  gave  Captain  King 
the  following  information  respecting  the  coast  of  Australia,  which 
the  raja  had  frequently  visited  in  the  command  of  a  fleet  that  annually 
frequents  its  shores.  The  coast  is  called  by  them  '  Marega,'  and  has 
been-  known  to  them  for  many  years.   A  fleet  to  the  number  of  200 
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proas  (but  Captain  King  thinks  that  this  number  is  perhaps  very 
much  exaggerated)  annually  leaves  Macassar  for  this  fishery  ;  it  sails 
in  January,  during  tho  western  monsoon,  and  coasts  from  island  to 
island,  until  it  reaches  the  north-east  end  of  Timor,  when  it  stecra 
south-east  and  south-south-east,  which  courses  carry  them  to  the  coast 
of  Australia  ;  the  body  of  tho  fleet  then  steers  eastward,  leaving  hero 
and  thore  a  division  of  15  or  16  proas,  under  the  command  of  an 
inferior  raja,  who  leads  tho  fleet,  and  is  always  implicitly  obeyed. 
His  proa  is  the  only  vessel  which  is  provided  with  a  compass ;  it  also 
has  one  or  two  swivels,  or  small  guns,  and  is  perhaps  armed  with 
muskets.  Their  provisions  chiefly  consist  of  rice  and  cocoa-nuts; 
and  their  water,  which  during  the  westerly  monsoon  is  easily  re- 
plenished on  all  parts  of  the  coast,  is  carried  in  joints  of  bamboo. 
"  After  having  fished  along  the  coast  to  the  eastward  until  the  westerly 
monsoon  breaks  up,  they  return,  and  by  the  last  day  of  May  each 
detached  fleet  leaves  the  coast,  without  waiting  to  collect  in  one  body. 
On  their  return  they  steer  north-west,  which  brings  them  to  some  part 
of  Timor,  from  whence  they  easily  retrace  their  steps  to  Macassar, 
where  the  Chinese  traders  meet  them,  and  purchase  their  cargoes.  At 
this  time  (1818)  the  value  of  the  trepang  was  from  forty  to  fifty  dollars 
a  picol;  so  that  if  each  vessel  returns  with  100  picols  of  trepang,  her 
cargo  will  be  worth  5000  dollars.  Besides  trepang,  they  trade  in 
sharks'  fins  and  birds'  nests,  the  latter  being  worth  about  3000  dollars 
the  picol."  [Swallow  Tribe.]  To  this  Captain  King  appends  a  note, 
stating  that  in  1822  the  value  of  the  trepang  was  much  less,  the  price 
having  fallen  to  25  dollars  the  picol. 

In  Crawfurd's  '  Indian  Archipelago '  it  is  stated  that  the  Slug,  or 
Trepang,  is  sometimes  as  much  as  two  feet  in  length  and  from  seven  to 
eight  inches  in  circumference ;  a  span  long  and  two  or  three  inches  in 
girth  is  however  the  ordinary  size.  But  tho  quality  and  value  do  not 
depend  upon  its  size,  but  upon  properties  not  discernible  by  those  who 
have  not  had  much  experience  in  the  trade.  In  shallow  water  the  animal 
is  taken  out  by  the  hand,  but  in  deeper  water  it  is  sometimes  speared. 
When  taken,  it  is  gutted,  dried  in  the  sun,  and  smoked  over  a  wood- 
fire.  The  fishery  is  carried  on  from  the  western  shores  of  New  Guinea 
and  the  southern  shores  of  Australia,  to  Ceylon  inclusive.  Indeed 
within  the  last  few  years  it  has  been  successfully  prosecuted  on  the 
shores  of  the  Mauritius.  The  whole  produce  goes  to  China.  In  the 
market  of  Macassar,  the  great  staple  of  this  fishery,  not  less  than 
thirty  varieties  are  distinguished,  varying  in  price  from  5  Spanish 
dollars  a  picol  (133  J  lbs.)  to  fourteen  times  that  price,  each  variety 
being  distinguished  by  well  known  names.  The  quantity  of  trepang 
sent  annually  to  China  from  Macassar  is  about  7000  picols,  or  8333 
cwt. ;  the  price  usually  varying  from  8  dollars  a  picol  to  110  and  115 
dollars  a  picol,  according  to  quality.  There  is  also  a  considerable 
export  of  trepang  from  Manilla  to  Canton. 

(M'Culloch,  Dictionary  of  Commerce,  article  Tripang.) 

HOMALIA'CEiE,  a  small  natural  order  of  shrubby  Exogenous 
Plants  with  polypetalous  flowers,  a  row  of  glands  in  front  of  the  seg- 
ments of  the  calyx,,  many  perigynous  stamens,  and  a  2-5-styled  ovary, 
with  as  many  parietal  placentas  as  styles.  The  species  chiefly  inhabit 
tropical  countries ;  they  have  small  starry  flowers,  and  are  of  no  known 
utility.  Brown  considers  them  nearly  related  to  Passifloracew.  Lindley 
places  them  near  Cucurbitacca,  Loasacece,  Cactacex,  and  Onagracea. 
There  are  8  genera  and  30  species. 


Eomalium  racemosum. 
1,  an  expanded  flower ;  2,  an  ovary  with  its  two  styles. 

HO'MAEUS  (Milne-Edwards),  a  genus  of  Animals  belonging  to  the 
order  Crustacea.  It  embraces  the  true  Lobsters.  Milne-Edwards  has 
noticed  certain  differences  which  induce  him  to  separate  the  true 
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Lobstors  (Homarus)  from  tho  Crawfishes  (Aataciu),  and  to  combino  tho 
genera  Aslacus,  Homarus,  and  Nephrops  in  ono  small  group,  which  ho 
designates  as  tho  family  of  tho  Astaoians( A  atacida:).  Thoso  ho  considers 
ns  forming  the  passage  between  tho  Cuirassod  Macrurous  Crustaceans 
and  the  Salicoques,  or  Shrimps,  but  as  differing  sufficiently  to  require- 
separation.  In  the  general  form  of  tho  body  the  Aslacidtu  approximate 
very  nearly  to  the  Salicoques,  but  they  have  not,  ho  remarks,  like 
them,  branchia)  composed  of  lamina)  piled  ono  on  another ;  these 
organs  being  formed  by  an  assomblago  of  small  cylinders  more  or  less 
long,  and  brush-like,  as  in  the  greater  part  of  tho  Cuirassod  Macrura, 
which  the  Astacians  also  resemble  in  tho  hardness  of  their  togumentary 
skeleton  ;  but  their  sternum  is  not  enlarged  into  a  plastron,  and  the 
nervous  ganglions  corresponding  with  the  two  thoracic  rings  are 
distant,  and  united  by  rather  long  doublo  cords. 

The  body  of  the  Astacians  is  elongated  and  a  little  compressed ; 
the  abdomen  is  very  large,  but  at  the  same  timo  less  developed  in 
proportion  to  the  thorax  than  it  is  in  the  Shrimps.  The  carapace 
terminates  anteriorly  by  a  moderate  rostrum,  which  overhangs  the 
base  of  the  ocular  peduncles.  The  antenna)  are  inserted  nearly  on 
the  same  transversal  lino ;  those  of  the  first  pair  are  of  moderate 
length,  their  peduncle  is  straight,  and  their  terminal  filaments  two  in 
number.  The  external  or  second  pair  are  much  longer,  and  their 
peduncle  is  furnished  above  with  a  moveable  plate,  which  is  analogous 
to  the  spiniform  appendage  in  the  Paguri,  as  well  as  to  a  similar  but 
much  larger  plate  which  is  found  in  tho  Salicoques.  In  the  Astacians 
this  appendage  is  hastiform,  and  never  entirely  covers  the  last  pedun- 
cular joint  situated  below,  and  it  is  even  rudimentary.  The  buccal 
apparatus  presents  nothing  remarkable  ;  the  external  jaw-feet  are 
elongated,  but  bent  back  upon  the  mouth  ;  their  second  joint  is  much 
larger  than  those  which  succeed,  and  they  do  not  assist  in  locomotiou. 
The  first  pair  of  feet  are  very  large,  and  terminated  by  a  large  didac- 
tylous  claw  ;  the  last  four  pairs  are  of  moderate  length,  and  nearly  of 
the  same  general  form,  exceptiug  that  the  second  and  third  pairs  are 
provided  with  a  small  didactylous  claw,  and  that  the  last  four  are 
monodactylous.  The  abdomen  is  nearly  of  the  same  size  throughout, 
and  presents  on  each  side  a  lamellar  prolongation,  which  descends  so 
ss  to  incase  more  or  less  completely  the  base  of  the  false  feet.  The 
last  segment  is  very  wide,  and  forms,  with  the  two  plates  of  each  of 
tho  appendages  of  the  sixth  ring,  a  great  caudal  fin,  all  the  pieces  of 
which  are  nearly  of  the  same  length.  The  external  plate  of  this  fin 
has  a  transverse  joint  towards  its  posterior  third  part.  The  false 
natatory  feet  are  elongated ;  in  the  male  the  first  pair  are  styliform, 
nearly  as  in  the  Brachyura,  while  the  others  are  terminated  by  two 
large  foliaceous  plates  with  ciliated  borders,  a  condition  which  belongs 
to  the  whole  of  these  feet  in  the  female.  The  branchia;  amount  to 
twenty  on  each  side.  They  are  disposed  in  three  rows,  so  as  to  form 
vertical  bundles  separated  by  flabelliform  appendages,  fixed  to  the 
base  of  the  feet.  These  last-mentioned  appendages  are  very  large,  and 
are  only  wanting  in  the  posterior  feet. 

This  family  corresponds  to  the  genus  A  stacua  of  Fabricius ;  and 
M.  Milne-Edwards,  adopting  the  division  established  by  Dr.  Leach  in 
founding  his  genus  Nephrops,  further  separates  the  Crawfishes  pro- 
perly so  called,  from  the  true  Lobsters  thus  : — 

Rostrum  depressed,  and  armed  with  1 
one  tooth  at  most  on  each  side.  Last  tho-  I- Aslacus  (Crawfishes), 
racic  ring  moveable.  J 
•  Eyes  spherical.  Last  ^ 
ring  of  the  thorax 
soldered  to  the  pre- 


E  'strum  straight, 
t»a<a  armed  withi  ceding, 
many  teeth  on  each N 
side. 


Homarus  (Lobsters). 


Eyes  reniform.  Last  "] 
ring  of  the  thorax  lNenhrom 
preserving   a    little  r^e2^rops. 
mobility.  J 


But  the  separation  thus  further  carried  out  by  M.  Milne-Edwards 
does  not  depend  on  external  distinctions  only ;  for  there  are  great 
differences  in  the  conformation  of  the  internal  organs  of  generation 
and  digestion,  as  compared  with  that  of  those  essential  parts  of  the 
animal  economy  in  the  other  Astacidw.  Thus  M.  Milne-Edwards 
remarks,  that  in  the  Crawfishes  the  duodenal  portion  of  the  intestine 
presents  on  its  internal  surface  a  great  number  of  small  villosities, 
and  is  not  clearly  separated  from  the  rectum,  which  is  smooth  inter- 
nally ;  while  in  Homarus  the  duodenum  is  smooth  within,  the  rectum 
is  plaited  internally,  and  there  exists  between  these  two  parts  of  the 
digestive  tube  a  kind  of  circular  valvule  ;  the  posterior  csecal  append- 
age of  the  intestine,  which  is  seen  at  the  extremity  of  the  duodenum 
of  the  true  Lobsters,  is  wanting  in  the  Crawfishes.  The  liver  is  com- 
posed in  the  Crawfishes  of  small  ca)cal  tubes,  which  are  comparatively 
much  more  elongated,  and  its  anterior  lobes  are  less  developed  ;  the 
testicle  is  very  small,  and  is  composed  of  three  lobes,  whence  spring 
the  very  long  and  tortuous  deferent  vessels,  whilst  in  the  true  Lobsters 
these  secreting  organs  are  very  much  elongated,  extending  from  the 
head  into  the  abdomen,  presenting  no  mesial  lobe,  but  a  simple  com- 
missure, and  only  giving  rise  to  very  short  deferent  canals. 

The  Astaci,  which  are  all  fluviatile,  consist  of  the  species  A.fiuvia- 
tilis  [Astacds],  A.  Bartonii,  A.  affinis,  A.  Australasicnsis,  A.  Chiloisis, 
fcnd  A.  Blandingii  (?). 


Tho  Homari,  which  aro  all  marine,  consist  of  the  species  //.  vul- 
garis, tho  Common  Lobster  [Astacuh],  //.  Americanus,  with  its 
immenso  claws,  and  //.  Capensii,  according  to  M.  Edwards,  who  con- 
siders tho  Astacus  acabcr  of  Fabricius  aB  identical  with  //.  Cajicmit. 
Tho  species  A.  cmrulcscens,  A.  fulgens,  A.  fulvus,  are  unknown  to 
M.  Edwards,  and  considered  doubtful  by  Latreillo. 

Nephrops  (Loach).- — liody  more  elongated  than  that  of  the  Craw- 
fishes ;  rostrum  slender  and  rather  long,  armed  with  lateral  teeth 
like  that  Oi  Ilomarus.  Eyes  largo  and  reniform.  Lamellar  appendage 
of  tho  external  antenna)  wido,  and  long  enough  to  extend  beyond  the 
peduncle  situated  below.  Feet,  first  pair  long  and  prismatic  ;  succeed- 
ing pairs  with  a  compressed  manus.  Nothing  remarkable  either  in 
the  abdomen  or  in  the  buccal  appendages.  Branchia)  disposed  as  in 
Homarus. 

N.  Norvegicus,  tho  Norway  Lobster,  Cancer  Norvegicua  of  Linnceus, 
is  occasionally  taken  in  the  seas  around  the  British  Islands.  It  is  one 
of  the  most  beautiful  of  the  larger  Macroura.  Its  general  colour  is 
pale-flesh,  rather  darker  in  parts ;  Che  pubescence  is  light  brown.  It 
is  generally  considered  a  northern  species,  but  Mr.  Bell  says  he  has 
received  specimens  from  tho  Mediterranean.  It  is  found  on  the  coast 
of  Norway  in  large  quantities,  and  is  also  frequently  taken  on  tho 
coasts  of  Scotland,  and  sold  in  the  Edinburgh  and  other  markets.  It 
is  taken  in  Dublin  Bay,  and  is  very  common  in  the  Dublin  markets. 
It  may  also  be  occasionally  seen  in  the  London  shops.  It  is  said  to 
be  the  most  delicate-flavoured  of  all  tho  Crustacea.  Forms  of  the 
Astacidce  are  found  fossil.  [Crustacea.] 


of  tails  are 
Heterocercal. 


Norway  Lobster  {Nephrops  Norvegicus). 

HOME.  [RaiidxE.] 
HOMELYN.  [RAiiDiE.] 

HOMOCERCAL.  Fishes  with  symmetrical  forms 
thus  named  by  M.  Agassiz,  in  contradistinction  to 
[Heterocercal.] 

HOMOLA.  [HoiiOLiDiE.] 

HO'MOLID^E,  Homola  Tribe.  The  Homolians,  according  to  the 
system  of  M.  Milne-Edwards,  are  the  second  tribe  of  the  Apterurous 
family  of  the  Auomurous  Crustaceans,  and  their  place  is  between  the 
Dromians  and  the  Raninians. 

The  carapace  is  spiny,  and  armed  with  a  rostrum.  Internal  pair  of 
antenna;  without  a  pit,  and  incapable  of  being  bent  back  upon  the 
front.  Jaw-feet  pediform.  Feet  of  the  second,  third,  and  fourth  pairs 
very  long;  fifth  pair  very  short,  and  of  no  service  in  progression. 
Sternal  plastron  enlarged.  Claw  terminating  the  anterior  feet,  com- 
posed of  two  fingers  in  the  ordinary  form.  Tarsi  of  the  three 
following  feet  styliform.  Posterior  feet  more  or  less  completely 
prehensile. 
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HOMOLIDiTI. 


HOMOLID^E. 
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M.  Milne-Edwards  thus  divides  the  tribe  into  three  genera : — 

'Sub-cheliform  and  exposed ;  carapace  1  jjomoiai 
quadrilateral.  J 


Homolians 
having  tho 
posterior  feet. 


Cheliforrn,  and 
hidden  under  the 
lateral  parts  of  the 
carapace. 


Carapace  triangu- 
lar; rostrum  very 
much  elongated. 

Carapace  circu- 
lar; rostrum  ru- 
dimentary. 


Lithodcs. 


Lomis. 


Homola  (Lejich). — Carapace  longer  than  wide,  nearly  quadrilateral ; 
the  stomachal  region  occupying  tho  whole  breadth  of  it  anteriorly, 
and  tho  branchial  regions,  though  not  prolonged  above  the  base  of  the 
feet,  very  large  ;  lateral  portions  of  carapace  vertical.  Front  narrow, 
and  advancing  so  as  to  form  a  small  rostrum  ;  on  each  side  of  its  base 
a  large  conic  tooth  directed  forwards.  Orbits  extremely  incomplete, 
even  within,  where  the  articulation  of  tho  ocular  peduncles  is  naked  ; 
they  are  scarcely  limited  without,  and  are  continued  with  a  large 
oblique  and  very  superficial  pit,  against  which  the  eyes  are  applied. 
Ocular  peduncles  cylindrical,  and  divided  into  two  portious — one 
internal,  slender,  and  elongated ;  tho  other  Btout,  short,  and  termi- 
nated by  tho  eye.  Internal  antennas  not  lodged  in  pits ;  their  basilary 
joint  nearly  globular  and  advancing  below  the  insertion  of  the  ocular 
peduncles;  the  two  succeeding  joints  very  long,  the  third,  as  in  the 
Jivachywa,  supporting  two  very  small  multiarticulate  filaments. 
External  antennae  inserted  nearly  on  the  same  line  as  the  internal ;  at 
their  base  a  large  auditory  tubercle,  which  is  sometimes  extremely 
projecting ;  their  first  joint  cylindrical,  rather  stout,  and  moderately 
long;  the  second  slender  and  very  long;  the  third  very  short;  the 
terminal  filament  very  long.  Buccal  frame  quadrilateral.  External 
jaw-feet  nearly  pediform,  their  three  last  joints  being  large,  and  nearly 
as  long  as  the  two  preceding,  which  are  hardly  flattened.  Sternal 
plastron  much,  resembling  that  of  the  Dromians,  and  not  containing 
the  genital  parts.  Feet  very  long  ;  first  pair  terminated  by  a  nearly 
cylindrical  hand,  fifth  pair  raised  upon  the  back  and  subeheliform. 
Abdomen  very  wide  in  the  male  as  well  as  the  female,  and  composed 
of  seven  distinct  joints  ;  in  the  female  the  first  ring  carries  a  pair  of 
very  short  appendages  ;  those  of  the  four  succeeding  segments  are  of 
the  same  form  as  in  the  Bracliyura;  the  penultimate  ring  has  no 
vestige  of  any  appendage.  The  vulvae,  instead  of  occupying  a  place 
in  the  sternal  plastron,  as  iu  the  Drachyura,  are  hollowed  in  the 
basilary  joint  of  the  third  pair  of  feet.  The  disposition  of  the 
branchiae  is  equally  remarkable:  there  are  14  on  each  side;  the 
first  is  laid  across  (en  travel  s)  under  tho  base  of  the  succeeding  ones, 
and  fixed  to  the  base  of  the  second  jaw-foot ;  but  the  others  are  all 
directed  obliquely  up,  and  are  fixed  to  the  circumference  of  the  vault 
of  the  sides.  One  is  inserted  at  the  ring  which  carries  the  jaw-feet  of 
the  second  pair,  two  above  the  base  of  the  external  jaw-foot,  three  on 
each  of  the  two  succeeding  rings,  and  two  to  the  penultimate  ring. 

The  species  inhabit  the  seas  of  Europe. 

H.  spinifrons  has  its  body  covered  with  yellow  hairs  ;  length  about 
IS  lines.    It  is  found  in  the  Mediterranean  Sea. 


Homola  spinifrons.    a,  left  external  jaw-foot. 

II.  Cuvierii  is  the  Hippocarcimis  hispidus  of  Aldrovandus,  and  is 
also  an  inhabitant  of  the  Mediterranean  Sea. 

Lithodcs  (Latreille). —  M.  Milne-Edwards  remarks  that  up  to  the 
present  time  the  Lithodcs  have  been  arranged  among  the  OxyrhyncM 
on  account  of  the  form  of  the  rostrum  ;  but  he  asserts  that  it  is  not 
their  place,  and  that  they  evidently  belong  to  the  Anomum.  They 


bear,  ho  says,  the  greatest  analogy  to  the  Aplcrwa,  and  especially  to 
Homola ;  but  they  establish  the  passage  between  these  crustaceans 

and  Birgus. 

Carapace  triangular  or  rather  heart-shaped,  its  upper  surface  dis- 
tinctly limited  by  a  thick  and  spiny  border.  Rostrum  horizontal  and 
very  long ;  its  base  covers  the  insertion  of  the  eyes,  and  the  anterior 
border  of  the  carapace  is  very  short.  No  orbits  ;  but  a  stout  conic 
tooth  is  seen  at  the  place  ordinarily  occupied  by  the  external  angle 
of  those  cavities.  Ocular  peduncles  very  short.  Internal  antenna) 
inserted  far  from  the  mesial  line,  below  and  within  the  eyes ;  their 
first  joint  nearly  cylindrical;  the  two  succeeding  of  moderate  length, 
and  tho  terminal  filaments  of  the  same  conformation  as  in  the 
Brachywa.  External  antennae  inserted  more  backwards  and  out- 
wards than  tho  preceding ;  their  basilary  joint  entirely  mortised 
between  a  prolongation  of  the  lateral  border  of  the  buccal  frame  and 
the  anterior  border  of  the  carapace ;  the  second  carries  a  conic  tooth 
externally,  the  last  joint  of  the  peduncle  is  long  and  slender,  and 
finally  the  multiarticulate  stem  is  rather  long.  The  buccal  frame  is 
not  distinct,  except  laterally,  where  its  borders  are  straight.  The 
external  jaw-feet  are  pediform,  and  their  second  joint,  which  is  stout 
and  short,  carries  internally  a  strongly-toothed  prolongation.  The 
thorax  presents  a  disposition  different  from  that  of  the  crustaceans 
which  precede  this  genus  in  the  system,  but  which  is  general  in  the 
succeeding  family  {Ptcrygura) ;  its  last  ring  is  not  soldered  to  the 
preceding,  but  free,  and  even  moveable.  The  sternal  plastron  is  linear 
between  the  first  pair  of  feet,  but  becomes  very  wide  afterwards,  and 
presents  complete  transverse  sutures  between  the  last  three  segments ; 
in  the  interior  of  the  thorax  there  is  no  posterior  sella  turcica  nor 
mesial  apodeme,  nor  sternal  canal.  The  feet  of  the  first  pair  are 
moderate  and  cylindrical ;  the  three  succeeding  pairs  are  very  long 
and  equally  cylindrical ;  finally,  those  of  the  fifth  pair  are  extremely 
small,  and  bent  back  in  the  interior  of  the  branchial  cavities ;  they 
are  cylindrical,  and  terminated  by  a  small  claw  with  flattened  and 
extremely  short  fingers.  The  abdomen  is  large,  triangular,  and  bent 
back  against  the  plastron ;  its  basilary  part  is  completely  solidified 
below,  but  in  the  terminal  half  it  is  only  furnished  with  corneo- 
calcarcous  isolated  plates,  which  appear  to  represent  the  -ix  last  rings. 
Iu  the  female,  oviferous  filaments  seem  to  exist  only  on  one  side  of 
the  abdomen. 

As  in  the  other  Anomurous  Crustaceans,  the  vulva)  are  not  situated 
on  the  sternal  plastron,  but  occupy  the  basilary  joint  of  the  third  pair 
of  feet.    The  branchiae  are  disposed  as  in  the  rest  of  the  tribe. 

L.  arctica. — Length  of  carapace  about  5  inches ;  colour,  reddish- 
yellow. 

It  inhabits  the  northern  seas. 


Zithodes  arctica  (female). 
a,  left  external  jaw-foot ;  b,  abdomen ;  c,  foot  of  the  fifth  pair. 

Lomis  (Milne-Edwards). — M.  Milne-Edwards  remarks  that  the  small 
crustacean  on  which  he  has  founded  this  new  genus  has  been  con- 
founded up  to  the  present  time  with  the  Porcellance,  to  which  it  in 
fact  bears  a  resemblance  in  its  general  form,  but  from  which  it  differs 
iu  many  important  particulars,  such  as  the  conformation  of  the  tail, 
the  antennae,  &c.    He  gives  the  following  generic  character  : — 

Carapace  depressed,  narrowed  anteriorly,  and  truncated  posteriorly, 
it  does  not  reach  beyond  the  middle  of  the  base  of  the  third  pair  of 
feet,  and  the  rest  of  the  dorsal  surface  of  the  body  is  occupied  by  the 
base  of  the  abdomen.  The  front  is  truncated,  and  armed  with  a  small 
mesial  tooth ;  there  are  no  orbital  pits,  and  the  ocular  peduncles  have 
the  form  of  two  great  triangular  joints,  which  touch  each  other  on 
their  internal  edge,  and  carry  the  eyes  at  their  external  angle.  The 
internal  antennae  are  moderate ;  their  first  three  joints  are  cylindrical, 
and  terminate  by  two  small  filaments.  The  external  antennae  are 
inserted  on  the  outside  of  the  eyes,  and  nearly  on  the  same  line;  they 
are  large,  and  terminated  by  a  stout  multiarticulate  stem  furnished 
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with  long  Lairs  at  its  lower  border.  Tho  oxtornal  jaw-feet  arc  pedi- 
fonn;  their  third  joint  lias  no  noticeahlo  dilatation,  and  tho  three 
succeeding  joints  are  vory  stout.  The  sternum  is  largo,  and  tho  last 
thoracic  ring  is  not  soldered  to  tho  preceding.  Tho  first  pair  of  feet 
nre  very  large,  very  >;ide,  and  extremely  depressed ;  tho  carpus  is  as 
large  as  the  arm,  and  nearly  quadrilateral ;  tho  claw  is  stout,  short, 
and  nearly  horizontal.  Tho  three  succeeding  pairs  are  short,  stout, 
and  terminated  by  a  nearly  conical  joint;  the  fifth  pair  aro  very 
slender,  and  bent  back  above  the  others  in  tho  branchial  cavity.  Tho 
abdomen  is  very  wide  but  lamellar,  bent  back  below  the  sternum,  as 
in  the  Porcellancc,  and  presents  no  vestiges  of  appendages  belonging 
to  the  penultimate  ring. 

M.  Milne-Edwards  says  that  he  knows  nothing  of  the  manners  of 
these  small  crustaceans,  of  which  only  one  species  is  known,  namely, 
Lomis  hirta  (PorccUana  hirta  of  Lamarck).  The  above  only  is  covered 
by  very  short  and  close-set  hairs,  and  the  hands  are  nearly  as  large 
as  the  carapace. 

It  is  supposed  to  inhabit  the  seas  of  Australasia. 

HOMOLONO'TUS,  the  name  of  a  group  of  Trilobites,  as  they  are 
generally  called  (Palccaderna,  Dalman) ;  in  which  the  tripartite 
character  of  the  dorsal  crust  is  almost  lost;  for  which  reason  Mi-. 
Miller  called  it  Monolohite.  H.  Knighlii  occurs  in  the  Upper  Silurian 
Rocks  of  England,  and  a  similar  species  at  tho  Capo  of  Good  Hope. 
[Trilobites.] 

HOMO'PTERA,  one  of  tho  sections  into  which  the  class  Jnsecta 
is  divided.  According  to  Leach,  Stephens,  and  some  other  authors, 
the  section  .  Homoptera  is  regarded  as  an  order ;  but  in  Latreille's 
arrangement  it  forms  the  second  of  the  two  great  sections  into  which 
the  order  Hcmiptera  is  divided.  The  insects  of  this  group  are  thus 
characterised  by  Latreille : — Rostrum  arising  from  the  lowest  part  of 
the  head  near  the  chest ;  the  elytra,  almost  always  tectiform,  are  of 
the  same  consistence  throughout,  semi-membranous,  and  sometimes 
resembling  the  wings ;  the  three  segments  of  the  thorax  are  blended, 
aud  the  first  is  often  shorter  than  the  following. 

In  the  typical  Homoptera  the  head  is  large,  broader  than  long ;  the 
eyes  are  large,  and  there  are  ocelli,  or  simple  eyes,  between  them  ;  the 
antenna;  are  minute,  composed  of  but  few  joints,  and  terminated  by 
a  seta ;  the  rostrum  is  a  slender  jointed  process,  which,  like  that  of 
the  Hemiptera,  lies  close  to  the  chest ;  the  legs  are  of  moderate  size ; 
the  hinder  tibiae  are  usually  spined ;  the  body  is  convex  above  and 
flattiah  beneath ;  the  wings  are  semi-membranous,  the  anterior  pair 
often  opaque,  sometimes  transparent,  and  always  of  a  uniform  texture 
throughout.  The  larvae  are  active,  and  resemble  the  perfect  insect, 
excepting  that  they  possess  no  wings ;  the  pupae  are  also  active,  but 
possess  rudimentary  wings. 

These  insects  feed  upon  vegetable  juices.  The  females  are  furnished 
with  an  ovipositor,  composed  of  three  denticulated  blade-like  pro- 
cesses, which  are  lodged  in  a  groove  in  the  abdomen.  By  means  of 
this  ovipositor  they  pierce  holes  in  vegetables,  in  which  they  deposit 
their  eggs.  Many  Homopterous  Insects  possess  the  power  of  leaping 
by  means  of  their  posterior  pair  of  legs. 

The  section  or  order  Homoptera  may  be  divided  into  the  following 
families,  most  of  which  are  analogous  to  Linnaean  genera,  or 
nearly  so  : — 

Family  1.  Cicadiidce  (Leach)  comprises  those  species  in  which  the 
antennae  are  6-jointed,  where  there  are  three  ocelli  on  the  upper 
surface  of  the  head,  and  where  the  tarsi  are  3-jointed. 

In  these  insects  the  wings  are  usually  transparent,  and  have  dark 
nervures ;  the  males  are  furnished  with  an  apparatus,  situated  at  the 
base  of  the  abdomen  on  each  side,  by  means  of  which  they  create  a 
monotonous  musical  sound.  They  are  usually  of  large  size  (some 
measuring  as  much  as  7  inches  in  width  when  the  wings  are  expanded), 
and  for  the  most  part  inhabit  hot  countries.  But  one  species  is  found 
in  England,  the  Cicada  hmmatodes  of  authors,  an  insect  about 
2  inches  in  width,  with  transparent  wings  having  black  nervures,  and 
their  basal  portion  red  ;  the  anterior  margin  of  tho  fore  wing  is  also 
red ;  the  body  is  black,  but  with  the  margin  of  each  segment  red ; 
the  legs  are  red,  varied  with  black.  This,  which  is  the  largest 
Homopterous  Insect  found  in  England,  is  not  uncommonly  met  with 
in  the  New  Forest,  in  Hampshire. 

Family  2.  Fulgoridce  (Stephens).  —  Antennas  3-jointed,  inserted 
beneath  the  eyes ;  ocelli  two  in  number ;  tarsi  3-jointed. 

The  insects  of  this  family  have  generally  the  fore  part  of  the  head 
produced,  and  varying  in  form  according  to  the  species.  They 
do  not  possess  the  power  of  creating  a  sound,  nor  do  those  of  the 
following  families.  [Fulqora.] 

The  above  two  families  constitute  the  section  Cicadarim  of  the 
'  R6gne  Animal.'  The  Fulgora  laternaria  (Linn.)  will  serve  as  an 
illustration  of  the  second.  This  curious  insect  is  an  inhabitant  of 
Brazil.  It  is  about  5  inches  wide,  and  2^  inches  long,  of  a  yellowish 
colour  mottled  with  black,  and  having  a  large  ocellated  spot  on  each 
of  the  under  wings. 

Family  3.  Cercopidm  (Leach). —  The  antenna;  3-jointed;  tarsus 
3-jointed;  ocelli  two  iu  number ;  antennte  situated  between  the  eyes. 

[CiCADELLA.] 

Family  4.  PsylUdce  (Stephens).— Antennae  with  10  or  11  joints,  of 
which  the  last  is  terminated  by  two  seta;;  legs  formed  for  leaping- 
tarsi  2  jointed ;  both  sexes  winged. 


Family  5.  Thripidw  (Stephens). —  Antenna)  8-jointcd;  rostrum 
minute  ;  tarsi  terminated  by  a  vesicular  joint,  and  without  clawa. 

Family  0.  Aphidte  (Leach). — Tar«i  2-jointed  ;  antenna;  with  Beveii 
joints;  rostrum,  in  both  sexes,  with  three  distinct  joints;  females 
generally  apterous.  [Arms.] 

Family  7.  Coccid<c  (Leach),  Qallinsccla  (Latreille), — Tarsus  with 
but  one  joint  and  one  claw ;  the  male  sex  destitute  of  rostrum,  and 
possessing  but  two  wings  ;  the  fernalo  apterous,  and  furnished  with  a 
rostrum;  antenna;  generally  11-jointed.  [Coccid>e.] 


Fulgora  laternaria,  half  the  natural  size. 


HOMOPUS.  [Chelonia.] 

HONEY,  HONEYCOMB.  [Bee.] 

HONEY-BUZZARD.  [Falconidje." 

HONEY-GUIDE.  [Cuculims.] 

HONEY-LOCUST.  [Gleditscqia.] 

HONEY-STONE.  [Mellite.] 

HONEY-SUCKER.  [Cinnyrid^e.] 

HONEYSUCKLE.    [Caprifoliace^e  ;  Lonicera.1 

HONEYSUCKLE,  FRENCH.  [Hedtsarum.] 

HONEY- WARE,  a  name  given  to  Alaria  esculenta,  known  in 
Scotland  as  Badderlocks. 

HONKENEJA,  a  genus  of  Plants  belonging  to  the  natural  order 
Caryophyllacem,  and  the  sub-order  Alsinecc.  It  has  5  sepals,  5  large 
petals,  10  stamens  alternating  with  glands,  3  styles  and  valves,  and 
very  few  large  seeds. 

H.  peploides  is  a  British  species  found  on  sandy  sea-coasts.  It  has 
ovate-acute  sessile  leaves,  fleshy,  glabrous,  and  1-nerved ;  the  petals 
obovate ;  sepals  ovate-obtuse,  1-nerved,  shorter  than  the  petals;  the 
stems  are  dichotomous,  procumbent,  rhizomatous ;  the  flowers 
proceed  from  the  forks  of  the  stem  frequently  dioecious ;  capsules 
large,  globose ;  seeds  few,  and  large. 

HOOD-CAP,  or  CRESTED  SEAL.  [PnociDiE.] 

HOODED-CROW.  [Corvidj3.] 

HOOPER.  [Ctgninje.] 

HOOPOE.  [UrupiDiE.] 

HOP.  [Humulus.] 

HOPEITE.  [Zinc] 

HO'RDEUM,  the  genus  of  Plants  to  which  the  corn  called  Barley 
belongs.  It  is  distinguished  from  Triticum,  or  the  Wheat  genus,  by 
its  spikelets  having  only  one  perfect  floret  in  each,  and  by  its  glumes 
being  somewhat  unilateral  and  bearded;  Rye,  or  Secale,  differs  in 
having  two  perfect  florets  to  each  spikelet,  and  in  the  same  additional 
circumstances  as  TriticUm.  As  many  as  15  species  of  Hordeum,  are 
distinguished  by  Professor  Kunth,  the  latest  writer  upon  the  subject ; 
iu  addition  to  which  there  are  many  varieties.  The  species  are  found 
wild  in  various  places  in  both  the  Old  and  New  World  :  as  many  as 
eight  inhabit  America.  In  the  application  of  their  botanical  names  to 
the  cultivated  barleys  there  is  some  confusion,  one  writer  distinguish- 
ing four  species,  another  six,  and  some  a  greater  number.  It  does  not 
appear  possible  to  determine,  upon  existing  evidence,  which  of  these 
opinions  is  most  correct ;  the  probability  however  seems  to  be  that 
there  are  not  more  than  four,  or  at  the  utmost  six  species,  which  may 
be  readily  distinguished  by  attention  to  the  following  circumstances  : 
— The  1-flowei-ed  spikelets  of  Barley  grow  in  threes,  on  opposite  sides 
of  the  ear.  If  all  the  spikelets  are  perfect,  the  grains  of  corn  are 
therefore  necessarily  arranged  in  six  lines  or  rows ;  these  rows  may  be 
very  distinctly  arranged,  as  in  H.  hcxastichum,  or  they  may  be  disposed 
in  an  irregular  manner,  as  in  H.  j&gicera$.  But  if  the  lateral  spike- 
lets of  each  parcel  are  imperfect  all  along  the  ear,  the  middle  spikelet 
alone  producing  a  grain  of  corn,  the  grains  in  that  case  will  be  in  two 
rows  only,  as  in  H.  distichum  and  H.  Zeocriton.  Of  these  two  distinct 
forms  there  are  some  in  which  the  grain  adheres  to  the  paleae,  or  husk, 
as  in  Common  Barley,  and  others  in  which  the  grain  is  free  from  the 
husk,  as  in  Naked  Barley.  It  is  generally  supposed  that  barleys  of  the 
second  kind  are  mere  varieties  of  those  of  the  first  kind  ;  but  there  is 
no  proof  of  the  correctness  of  the  opinion,  and  probability  is  against 
it.  These  characters  and  a  few  others  being  attended  to,  cultivated 
i  barleys  may  be  arranged  under  the  following  heads : — 
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*  Two-Rowed  Barleys. 

1.  II.  distkhum  (Linn.,  'Sp.  PI.,'  125).  Ear  cylindrical ;  awus  almost 
parallel  with  the  ear;  grains  adhering  to  the  husk.  This  is  the  Com- 
mon Summer-Barley  of  England,  and  that  which  cultivators  seem  to 
prefer;  its  ears  are  not  so  largo  as  those  of  II.  hcxastichum,  but  the 
grains  are  heavier.  It  is  commonly  stated  to  be  a  native  of  Tartary. 
Colonel  Chesney  found  it  wild  in  Mesopotamia,  upon  the  banks  of  the 
Euphrates. 

2.  //.  gymnodisticJium  (Lowe's  '  Elements  of  Agriculture,'  p.  238.) 
Ear  cylindrical ;  awns  almost  parallel  with  the  ear ;  grains  loose  in  the 
husk.  Naked  Barley,  a  species  but  little  cultivated  now,  is  of  unknown 
origin.  It  is  said  to  have  been  introduced  into  England  in  the  year 
1708;  but  it  is  reported  to  have  preserved  its  characters  unaltered 
from  time  immemorial  in  some  parts  of  Europe. 

3.  //.  Zeocriton  (hum.,  'Sp.  PI.,'  125).  Ears  conical ;  awus  spreading 
away  from  the  ear,  in  a  flabelliform  manner ;  grains  adhering  to  the 
husk.  From  the  spreading  direction  of  tho  awns,  the  ears  of  this 
barley  acquire  a  much  broader  figure  at  the  top  than  at  the  bottom, 
on  which  account  it  has  been  called  Battledoro  Barley;  it  also  bears 
the  name  of  Sprat-Barley.  It  is  little  cultivated  in  England,  because 
of  the  shortness  of  its  straw  ;  its  native  country  is  unknown. 

**  Six-Rowed  Barleys. 

4.  II.  hcrastkhxm  (Linn.,  'Sp.  PI.,'  125).  Ears  cylindrical ;  awns 
very  long,  rough,  and  rigid,  rather  spreading  away  from  the  ear; 
grains  adhering  to  the  husk.  It  does  not  appear  in  what  way  tho 
//.  vulgarc  of  Linnecus  differs  from  this.  Professor  Lowe  has  justly 
remarked  that  there  is  no  such  thing  as  a  barley  with  tho  grains 
growing  in  four  rows,  the  circumstance  by  which  Linnajus  defined  his 
II.  vuhjarc,  and  that  all  such  appearances  arc  merely  imperfect  states 
of  //.  Iic.castichum.  The  native  country  of  this  species  is  unknown  : 
it  is  the  Bere,  Bigg,  or  Winter  Barley  of  fanners,  and  is  particularly 
valuable  for  ripening  quicker  than  the  pommon  Two-Rowed  Barley  ; 
its  grains  arc  however  lighter,  and  it  is  considered  an  inferior  species 
to  the  last.  To  northern  nations  with  short  summers  it  is  however 
invaluable. 

5.  If.  gymno-hc.rasticlium  (Lowe's  1  Elements  of  Agriculture,'  p.  238). 
Ear  cylindrical ;  awns  very  long,  rough,  and  rigid,  rather  spreading 
away  from  the  ear;  grains  loose  in  the  husk.  The  origin  of  this,  the 
Naked  Six-Rowed  Barley,  is  unknown.  It  is  extremely  productive, 
and  in  some  parts  of  Europe  it  is  reckoned  the  most  valuable  of  all. 
The  French  call  it,  on  account  of  its  good  qualties,  Orge  Celeste. 

C.  II.  JEgiccras  (Royle's  Manuscripts).  Ears  cylindrical ;  florets 
arranged  in  a  confused  manner,  not  in  rows;  awns  soft,  short,  hooded, 
aud  bent  downwards  ;  grains  loose  in  the  husk.  A  most  curious 
species,  found  in  the  northern  parts  of  India,  and  probably  in  Tartary, 
as  its  grains  have  been  sent  to  England  under  the  name  of  '  Tartarian 
Whoat.'  Its  appearance  is  more  that  of  wheat  than  of  barley,  and 
its  naked  grains  assist  the  resemblance.  It  is  however  a  genuine  species 
of  Hordcum.  It  appears  to  be  a  productive  plant,  but  little  is  as  yet 
known  of  its  quality  in  this  climate. 

Of  most  of  tho  species  there  are  many  varieties,  the  most  striking 
of  which  are  those  called  '  Black  Barleys,'  on  account  of  the  dark 
colour  of  their  husks.  They  are  not  of  sufficient  importance  to  require 
particular  notice,  except  in  works  treating  of  agriculture  in  great 
detail.    [Barley,  in  Arts  and  So.  Div.] 

HOREHOUND.  [Marrubium.] 

HORNBEAM.  [Carpinus.] 

HORNBILLS,  a  family  of  Birds  named  after  the  genus  Buccros 
• — Buceridce.  They  constitute  a  family  of  birds,  the  construction  of 
whose  bill  arrests  the  attention  at  first  sight,  and  ornithologists  have 
not  been  entirely  agreed  as  to  the  situation  which  the  form  ought  to 
occupy  in  the  series. 

It  is  not  at  all  improbable,  from  the  geographical  distribution  of 
the  species,  that  some  of  the  species  were  known  to  the  ancients ;  but 
whether  the  Tragopan*  of  Pliny  and  Solinus,  or  the  Tragopcemenes 
of  Pomponius  Mela,  belonged  to  this  genus  is  not  clear.  That  the 
Rhinoceros  Bird  of  Hesychius  and  Varinus  was  one  of  the  species  is 
not  unlikely.  Aldrovandus,  Jonston,  and  Bontiusf  give  the  form  the 
same  name,  as  do  Ray  and  WillughbyJ,  the  latter  of  whom  gives  two 
good  figures  of  heads.  Bontius  also  describes  one  of  the  species  under 
the  appellation  of  Corvus  Indicus,  and  another  as  Corvus  rostro-cornuto. 
Petiver  received  the  bill  of  one  (which  he  figures)  from  Kamel,  under 
the  name  of  Calao.  The  description  of  the  bird  said  by  Jonston  and 
others  to  have  been  killed  as  it  was  flying,  when  the  Christians  beat 
the  Turks  at  the  battle  of  Lepanto  (Naupactum),  agrees  well  with  the 
characters  of  the  genus. 

Brisson  gives  the  Hornbills  the  name  of  Hydrocorax,  following,  not 
improbably,  Clusius,  who  speaks  of  one  of  them  under  the  title  of 
Corvi  Marini  genus. 

Linnseus,  in  his  last  edition  of  the  'Systema  Naturse'(12th),  places  the 
Hornbills,  genus  Buccros,  under  the  Piece,  between  the  Toucans  (Ram- 

*  The  Tragopan  of  modern  zoologists  is  a  gallinaceous  bird,  considered  by 
many  to  Le  intermediate  between  Hclcagris  and  the  typical  Pheasants, 
•f-  "  Ciii'vus  Indicus  cornutiis,  seu  Khinoceris  Avis." 

j  WiUughby  terms  the  IlornbiU  "  The  Ilorucd  Indian  Haven,  or  Topau,  called 
iho  llhinocerot  Bird." 
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phnstos)  and  Buphaga.  Tho  feet  he  defines  to  be  gressorial.  Gmeliu 
leaves  Buccros  in  the  same  position. 

Latham  also  places  the  Hornbills  among  the  Piece,  Pies,  with 
walking  feet. 

Lacdp&do  removes  the  form  far  from  the  Toucans,  placing  it  at  the 
head  of  his  Platypodes  aud  in  his  lGth  order  (bill  deutilated),  with  the 
Momots,  in  his  second  division  of  his  first  sub-class  of  birds,  or  those 
which  have  three  anterior  toes,  and  sometimes  a  hind  toe,  sometimes 

none. 

M.  Dumdril's  second  family  of  his  second  order,  Passereaux,  or 
Passerine  Birds,  consists  of  the  Donti/rostres,  or  Odontoramphcs, 
including  two  of  the  Hornbills,  Momots,  Plant-Cutters  (Phytotoma). 

Uliger's  Dentirostres  come  between  the  Passerine  Birds  and  Crows, 
and  belong  to  his  second  order,  Ambulatorcs,  or  Walking  Birds. 

Cuvier  places  the  Buceridce  at  the  end  of  the  Syndactylous 
Passerine  Birds;  they  are  immediately  preceded  by  the  Todies  (Todus). 
Next  to  the  Buceridxe,  in  his  system,  come  the  Scansorial  Birds  (Les 
Grimpeurs),  headed  by  tho  Jacamars  (Galbula,  Briss.),  which  are 
followed  by  the  Woodpeckers.  He  speaks  of  the  Buceridce  as  largo 
birds  of  Africa  and  the  Indies,  whoso  enormous  bill  renders  them  so 
remarkable,  and  connects  them  with  the  Toucans,  while  their  carriago 
and  habits  bring  them  near  to  the  Crows,  and  their  feet  are  those  of 
the  Bee-Eaters  and  Kingfishers. 

M.  Vieillot  arranges  tho  Hornbills  and  Momots  in  his  family  of 
Prionotes,  in  the  second  tribe  (Anisodactyli)  of  hia  second  order  of 
birds  (Sylvicolw). 

M.  Temminck  introduces  the  Hornbills  among  the  Omnivorous  Birds, 

the  second  order  in  his  arrangement. 

Mr.  Vigors  places  tho  Buceridce  in  the  aberrant  group  of  his 
Conirostres.  Frcgilus,  in  the  opinion  of  that  ornithologist,  by  its 
curved  and  slender  bill,  leads  immediately  to  the  Birds  of  Paradise, 
which,  in  conjunction  with  the  Epimachus  of  Cuvier,  terminates  Mr. 
Vigors's  family  of  Corvidce,  and  here,  Mr.  Vigors  thinks,  wo  shall 
find  the  passage  from  the  Corvidce  to  the  Buceridce.  He  speaks 
indeed  with  considerable  hesitation  as  to  the  situation  of  Epimachus, 
but  observes  that,  being  more  united  in  its  front  toes  than  the 
Corvidce  in  general,  it  holds  a  middle  station,  in  respect  to  that 
character,  between  the  two  groups ;  while  in  the  length  and  curvature 
of  its  bill  it  approaches,  in  conjunction  with  many  of  the  Paradisece, 
to  some  of  the  extreme  species  of  the  Buceridce,  among  which,  he 
remarks,  the  Buceros  nasutus  of  Dr.  Latham  may  be  instanced. 

"  We  thus,"  says  Mr.  Vigors,  "  arrive  at  the  singular  family  of 
Buceridce,  which  seems  to  draw  near  to  the  preceding  groups  in  its 
food  and  habits,  as  far  at  least  as  we  can  conclude  from  the  very 
imperfect  accounts  which  are  transmitted  of  them.  From  the  strength 
also  of  the  formation  of  these  birds,  and  the  powers  with  which 
they  are  endowed,  they  seem  to  assert  a  title  to  a  place  in  the  vicinity 
of  the  group  which  is  typical  in  the  tribe.  In  one  particular  however 
we  may  detect  a  deviation  from  the  more  perfect  structure  of  that 
type.  The  fore  toes  of  all  are  strongly  united  at  the  base,  the 
external  being  joined  to  the  middle  as  far  as  to  the  second  articu- 
lation ;  an  impediment  which  must  considerably  interfere  with  the 
free  action  of  the  member.  This  deficiency  is,  on  the  other  hand, 
retrieved  by  the  superior  robustness  and  muscular  conformation  of 
the  whole  limb.  An  analogous  defect,  and  an  analogous  mode  of 
compensating  for  it,  is  observable  in  the  Ostrich,  a  bird  also,  it  is  to 
be  observed,  closely  allied  to  the  typical  group  of  its  own  family ; 
and  in  both  instances  we  may  pronounce  the  deviation  from  the  more 
regular  or  perfect  conformation  to  be  a  defect  rather  to  the  eye  of  the 
observer,  an  infringement  upon  what  he  would  conceive  to  form  the 
'  beau-ide"al '  of  the  typical  character,  than  a  defect  in  reality.  We 
may  here  delay  a  moment  to  observe  upon  the  causes  that  assign  so 
totally  remote  a  station  from  the  present  to  the  Todidce,  Meropidos, 
and  Halcyonidce,  whose  gressorial  feet,  as  they  are  technically  called, 
are  of  precisely  the  same  structure  as  those  of  Buceros.  In  them,  tho 
deficiency,  accompanied  by  a  corresponding  weakness  of  the  whole 
member,  is  real,  and  of  sufficient  consequence  to  deprive  the  bird 
of  the  means  of  using  its  legs  and  feet  to  advantage.  The  force  and 
powers  of  these  parts  are  in  fact  transferred  to  the  wings,  which  are 
thus  endowed  with  a  more  than  usual  share  of  strength,  in  order  to 
afford  the  bird  a  more  than  usual  assistance  in  the  aerial  mode  of 
seeking  its  food  which  it  is  assigned  by  nature.  In  the  Buceros,  on 
the  other  hand,  the  gressorial  feet  are  accompanied  by  a  superior 
robustness,  which  counterbalances  their  inferiority  in  form.  And 
hence  the  family  may  consistently  maintain  its  station  in  the  vicinity 
of  the  more  perfectly  formed  and  typical  groups  of  the  Inscssores 
which  are  now  before  us.  The  tendency,  already  observed,  which 
opposite  points  of  the  circle  in  which  a  series  of  affinities  is  united 
have  to  approach  each  other,  accounts  for  the  resemblance  here 
pointed  out  between  these  otherwise  discordant  groups,  and  serves  to 
explain  the  reason  why  the  analogous  relation  between  them  has 
been  mistaken  for  a  relation  of  affinity  by  systematic  writers,  so  far 
as  to  induce  them  to  arrange  all  the  gressorial  birds  in  one  connected 
group.  Besides  the  genus  Buccros,  Linn.,  the  protuberance  on  the 
bill  of  which  varies  in  almost  every  possible  shape  in  which  fancy 
can  embody  it,  the  present  family  includes  the  Momotus  of  M. 

1 Brisson,  which  accords  with  the  entire  of  that  genus  in  its  gressorial 
feet,  and  with  several  species  of  it,  as  the  genus  now  stands 
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in  tho  curved  but  somowhat  shorter  and  more  attenuated  bill.'' 

[MoMOT.] 

In  Lis  remarks  on  the  succeeding  order,  Scansores,  Mr.  Vigors 
observos,  that  besides  the  deviation  from  tho  more  perfect  formation 
of  the  foot  in  the  Buceridw,  which  prepares  us  for  tho  more  con  i  l.  i 
able  deviation  that  takes  place  in  tho  same  particular  among  tho 
Scansorial  Birds,  the  largo  and  disproportionate  bill  of  that  family  is 
carried  on  to  the  Ramphastida,  the  first  family  of  the  Scansores, 
according  to  Mr.  Vigors. 

M.  Latreille  arranges  tho  Hornbills  among  tho  Syndac/yles,  tho  fifth 
family  of  his  second  order  (Passereaux,  or  Passerine  Birds),  in 
company  with  the  Bee-Eaters,  Momots,  Kingfishers,  &c. 

In  the  method  of  M.  De  Blaiuvillo,  as  carried  out  by  his  pupil  M. 
Lhermiuier,  tho  Hornbills  appear  among  the  Normal  Birds  (first 
sub-class),  and  as  tho  14th  family,  between  the  Kingfishers  and  tho 
Toucans. 

M.  Lesson,  iu  his  'Projot,'  places  the  Buccridce  as  the  last  family 
of  his  Inscssores,  or  Grimpeurs,  arranging  it  in  tho  third  tribe 
(Syndadyles)  of  that  his  first  order.  The  other  families  of  tho  tribe 
are  the  Bee-Eaters,  Meropidw ;  Kingfishers,  Haley  onidie ;  and  Cocks 
of  the  Rock,  Rupicolidm. 

Mr.  Swainson  arranges  the  Buccridce  among  the  Conirostrcs,  together 
with  tho  Corvida,  Sturnidw,  Fringillidm,  and  Musophagidw.  After 
noticing  the  peculiar  conformation  of  the  bill  in  the  Buceridce,  he 
observes  that  in  some  of  tho  species  that  organ  is  without  the  basal 
protuberances,  so  that  they  bear  the  nearest  affinity  to  the  Toucans, 
belonging  to  the  Scansorial  tribe,  which  is  joined  to  the  Conirostral. 
He  considers  that  we  have  no  bird  which  actually  unites  the  two 
families  in  so  perfect  a  manner  as  that  by  which  the  Toucans  are 
blended  with  the  Fissirostres  through  Prionites  ;  and  he  remarks,  that 
we  Bhould  expect  that  a  bird  which  might  conduct  us  from  the 
Toucans  to  the  Hornbills  would  bo  of  large  size,  and  that  it  would 
present  us  with  some  of  the  gay  coloui-s  peculiar  to  the  Toucans,  both 
in  its  bill  and  plumage;  but  that  its  feet  should  no  longer  exhibit 
the  scansorial  structure,  inasmuch  as  that,  as  he  has  before  remarked, 
we  see,  in  the  little  power  possessed  by  the  Toucans  of  climbing, 
that  nature  is  about  to  quit  the  scansorial  structure.  There  is  good 
reason  to  believe,  he  thinks,  that  such  a  bird  is  in  existence,  although 
at  present  only  known  to  modern  writers  by  a  drawing  executed  in 
India,  in  the  collection  of  Mr.  Smith.  Both  Dr.  Latham  and  Dr.  Shaw, 
he  adds,  describe  this  bird  under  the  name  of  the  Crimson  Hornbill, 
and  he  considers  that  the  figure  published  by  the  latter  carries 
internal  evidence  of  its  authenticity.  Mr.  Swainson  sees  in  this  bird 
the  crimson  colour,  the  long  tail,  and  the  dorsal  collar,  so  prevalent 
in  the  genus  Pteroglossus,  joined  to  a  miniature  Toucan's  bill,  with 
a  distinct  band  at  the  base,  like  the  Ramphastos  Tacanus,  yet  with 
the  feet  of  a  Hornbill.  That  this  bird,  and  probably  other  annectant 
species,  will  hereafter  be  discovered  in  the  vast  and  still  unexplored 
regions  of  Central  Asia,  Mr.  Swainson  does  not  doubt.  He  speaks  of 
the  Hornbills  as  a  small  family,  of  which  perhaps  the  typical  form  is 
now  only  known ;  and  he  looks  upon  them  as  being  as  much  isolated 
as  the  Toucans  and  the  Parrots.  He  adverts  to  their  enormously 
large  bills,  generally  furnished  with  an  appendage  or  excrescence  on 
their  top,  the  use  of  which,  he  says,  is  unknown ;  nor  has,  he  adds, 
the  internal  structure  of  this  member  been  fully  ascertained.  The 
feet,  he  remarks,  are  generally  so  very  short  as  to  appear  calculated 
only  for  perching.  "  United,"  continues  Mr.  Swainson,  "  to  the 
Scansorial  Birds  by  means  of  the  Toucans,  they  would  seem  to 
represent  the  Rasores  ;  but  the  structure  of  their  feet,  more  imperfect 
than  any  of  the  families  in  this  order,  forbids  the  supposition.  This 
opinion  we  had  long  entertained  from  theory,  but  it  has  recently 
been  confirmed  by  a  singular  fact  in  their  economy,  communicated 
by  an  officer  long  resident  in  India.  It  seems  that  all  the  species 
of  Buceros  he  has  met  with  in  a  live  state  are  constantly  in  the 
habit  of  throwing  their  food  up  in  the  air  and  catching  it  before  it  is 
swallowed."  This  propensity  Mr.  Swainson  considers  to  be  an 
incipient  development  of  the  fissirostral  economy.  We  have  only  to 
add,  that  Mr.  Swainson  does  not  admit  into  the  family  of  the 
Buceridce  the  Momots  (Prionites),  which  he  places  under  a  line 
drawn  at  the  end  of  the  family  of  Trogonidw.  ('  Classification  of 
Birds.') 

Some  light  will  be  thrown  on  the  proper  place  of  the  bird  in  the 
animal  series  by  the  following  account  of  the  anatomy  of  a  young 
Buceros  cavatus  by  Professor  Owen  :— The  tongue  was  very  short,  of 
a  triangular  form,  and  very  smooth.  The  air-cells  were  very  large, 
and  that  in  front  of  the  neck  contained  the  oesophagus  and  the 
trachea.  The  oesophagus,  as  iu  the  Toucan,  was  very  wide,  and  of 
nearly  equal  diameter  as  far  as  the  gizzard.  The  gizzard  was  thicker 
in  its  coats  and  of  a  more  elongated  form  than  that  of  the  Toucan  : 
its  cuticular  lining  was  very  tough,  and  disposed  in  longitudinal 
ridges.  After  the  duodenal  fold  the  remainder  of  the  intestinal  canal 
was  disposed  in  two  similar  folds,  and  then  extended  along  the  middle 
line  of  the  back  to  the  cloaca.  There  were  no  caeca.  The  coats  of 
the  intestines  were  stronger  than  is  usual  in  birds,  and  the  diameter 
of  the  canal  was  more  considerable,  diminishing  however  gradually 
from  the  commencement  of  the  ilium,  as  far  as  the  beginning  of  the 
rectum,  and  thence  becoming  wider  to  its  termination.  The  whole 
'ength  of  the  intestines  was  5  feet ;  that  of  the  bird,  from  the  end  of 
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the  bill  to  the  vent,  being  2  foot  2  inches,  of  which  tho  bill  measured 
7  inches.  The  liver  had  the  usual  two  lobes,  of  which  tho  right  was 
tho  largest.  The  gall-bladder  was  of  considerable  size.  The  pancreas, 
of  an  elongated  slender  form,  had  a  small  oval  enlargement  at  its 
commencement  at  the  lower  end  of  the  spleen,  and  a  flattened  oblong 
mass  or  head  at  the  bottom  of  tho  duodenal  fold  :  it  accompanied  tho 
duodenum  throughout  its  length,  being  folded  on  itself  similarly  to 
the  intestine.  Its  secretion  was  conveyed  iuto  tho  intestine  by  three 
duels ;  ono  from  its  head,  which  entered  the  duodenum  at  the  bend 
of  the  fold  ;  the  others  from  the  elongated  lobes,  which  terminated 
close  together  at  the  end  of  tho  fold  between  the  insertions  of  tho 
hepatic  ducts  ;  an  arrangement  corresponding  with  that  which  exists 
iu  the  Heron.  In  tho  cloaca  tho  rudimentary  bladder  was  little 
more  than  a  line  in  width,  and  tho  ridges  bounding  it  above  and  below 
wore  confined  to  tho  back  part  of  the  cavity.  Tho  bursa  Fabricii 
(which  Professor  Owen  regards  as  analogous  to  the  glandular  pouch 
found  in  so  many  other  classes)  was  of  a  triangular  form,  large,  and  sur- 
rounded, as  usual,  by  a  capsule  of  muscular  fibres. 

The  muscles  of  the  mandibles  consisted  of  a  digastricus,  or  of  a 
muscle  analogous  to  it,  destitute,  as  is  usual  in  birds,  of  a  middle 
tendon,  a  temporal  muscle  of  moderate  size,  and  pterygoidei  extend 
and  interni,  proportionally  more  developed.  There  is  also  a  strong 
ligament  occupying  the  place  of  tho  masseter,  and  a  second,  destined 
to  prevent  dislocation  backwards,  which  passes  from  tho  zygoma 
directly  backwards  to  the  condyle,  or  articulate  depression  of  the 
lower  jaw.  Disproportionate  as  this  apparatus  seems  to  the  moving 
of  so  large  a  body  as  the  bill  of  the  Hornbill,  it  is  yet  fully  adequate, 
the  weight  of  that  organ  by  no  means  corresponding  with  its  size. 
The  cavities  in  the  bones,  the  arrangement  of  the  columns  supporting 
their  parietcs,  and  the  air-cells,  produce  at  the  same  time  lightness 
and  strength. 

With  respect  to  the  other  parts  of  the  skeleton,  Professor  Owen  parti- 
cularly noticed  the  extension  of  the  air-cells  into  the  distal  bones  of 
the  extremities.  He  remarket!  that  Mr.  Hunter  observes  how,  in  the 
Pelican,  the  air  passes  not  only  into  the  ulna  and  radius,  but  "  into 
those  bones  which  answer  to  the  carpus  and  metacarpus  of  quadru- 
peds." In  the  Hornbill  the  air  passes  also  into  the  bones  corresponding 
to  the  phalanges ;  and  in  the  posterior  extremity  that  it  permeates 
the  tibiae,  tarsi,  and  phalanges. 

Professor  Owen  concludes  by  some  remarks  on  the  affinities  of  the 
Hornbill  as  deducible  from  its  anatomy.  Its  nearest  approach  is  to 
the  Toucan.  The  Toucan  however,  in  the  want  of  a  gall-bladder, 
agrees  with  the  Parrots ;  the  presence  of  that  organ  in  the  Hornbill 
places  the  bird  in  more  immediate  relation  with  the  Crows.  The 
disposition  of  the  intestines  in  long  and  narrow  loops  also  agrees 
with  the  Raven.  The  tongue,  so  remarkably  varied  in  form  and  use 
among  the  Scansores,  resembles  in  the  Hornbill  that  of  the  Carnivorous 
Birds.    ('  Proceedings  of  the  Zoological  Society  of  London,'  1833.) 

Buceros. — Bill  long,  very  large,  compressed,  more  or  less  curved  or 
falcated ;  base  smooth,  elevated,  or  rather  surmounted  by  a  casque  or 
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helmet-like  protuberance;  edges  of  the  mandibles  smooth  or  notched  ; 
point  smooth ;  interior  of  the  bill,  especially  the  upper  mandible  and 
casque,  very  cellular ;  nostrils  basal,  on  the  surface  of  the  beak,  in  a 
furrow,  small,  somewhat  round,  open,  pierced  in  the  corneous  sub- 
Btauce  of  the  bill,  covered  at  the  base  by  a  membrane.  Feet  short, 
strong,  muscular ;  sole  of  the  foot  large.  Wings  moderate ;  the  first 
three  quills  graduated  ;  the  fourth  or  fifth  the  longest.  [Birds.] 

The  species  of  Buceros  are  found  in  the  Old  World,  Africa,  India 
and  its  islands,  and  New  Guinea. 

Bontius,  in  his  description  of  his  Coi-vus  Indicus  (Buceros  Hydrocorax 
of  Linnaeus),  a  native  of  the  Moluccas  and  Banda,  says,  "  More  Corvi 
nostratium  graditur,  indole  a  nostris  corvis  differt,  quod  non  cadavere, 
Bed  potissimum  nucibus  myristicia  avide  vescatur ;  iisque  insigne 
damnum  infert.  Caro  eorum  quoque  delicata  est,  et  assa  saporem  a 
pastu  plane  aromaticum  habet  (It  walks  like  the  crow  of  our  countries, 
but  differs  much  in  disposition  from  our  crows,  inasmuch  as  it  feeds 
not  on  carcasses,  but  most  especially  on  nutmegs,  and  that  greedily, 
doing  a  great  deal  of  damage  to  them.  Their  flesh  also  is  delicate, 
and  when  roasted  has  an  aromatic  flavour  from  their  food)."  Of  the 
'  Corvus  rostro  cornuto'  (B.  Rhinoceros  of  Linnoaus)  he  says  that 
it  lives  on  the  carcasses  and  intestines  of  animals,  and  that  it  waits 
upon  the  hunters  who  kill  wild  cattle,  boars,  and  stags,  to  gorge 
itself  with  the  entrails  of  those  animals.  Willughby,  in  his  account 
of '  Bontius  his  Indian  Raven,'  says,  "It  walks  after  the  manner  of 
our  Raven,  but  differs  from  it  in  nature  and  disposition,  in  that  it 
feeds  not  upon  carrion  or  dead  carcasses,  but  chiefly  upon  nutmegs, 
of  which  it  is  very  greedy,  making  great  destruction  of  that  fruit,  to 
the  no  small  detriment  of  the  owners.  Its  flesh  is  very  delicate,  and 
being  roasted  hath  a  plain  aromatical  relish,  contracted  from  its  food." 
Of  '  The  Horned  Indian  Raven,  or  Topau,  called  the  Rhinocerot 
Bird,'  he  says,  "  This  horned  bird,  as  it  casts  a  strong  smell,  bo  it  hath 

a  foul  look,  much  exceeding  the  European  Raven  in  bigness  

It  lives  upon  carrion  and  garbage,  that  is,  the  carcasses  and  entrails 
of  animals."  Both  these  passages  are  taken  from  Bontius,  as  the 
reader  will  perceive.  Cuvier  considers  them  as  omnivorous — "  Ha 
prennent  toute  sorte  do  nourriture ;"  and  he  states  that  they  eat 
tender  fruits,  hunt  mice,  small  birds,  and  reptiles,  and  do  not  even 
disdain  carcasses.  The  late  Major-General  Thomas  Hardwicke,  who 
contributed  so  largely  to  our  acquaintance  with  Indian  animals,  in 
treating  of  B.  galcatus  ('  Linn.  Trans.,'  vol.  xiv.),  gives  the  following 
description  of  the  habits  of  the  Horubills  : — "  The  progressive  motion 
of  the  birds  of  this  genus,  although  their  feet  are  formed  for  walking, 
in  always  by  jumping  or  hopping.  I  have  kept  several  species  alive, 
and  they  all  moved  in  the  same  manner.  In  a  state  of  nature  these 
birds,  in  this  part  of  India  (Malacca),  live  on  wild  fruits.  In  confine- 
ment they  feed  freely  on  plantains  and  on  boiled  rice.  At  night  they 
perch  with  great  security,  though  the  largeness  of  the  foot  seems 
better  suited  to  rest  on  the  ground."  M.  Lesson  sums  up  the  habits 
of  the  Hornbills  thus  : — Those  of  Africa  live  on  carrion  ;  those  of  the 
East  Indies  seek  for  fruits,  especially  nutmegs,  and  their  flesh  acquires 
from  them  a  delicious  flavour.  Their  flight  is  performed  by  repeated 
strokes  of  the  wings,  and  the  air  which  they  displace,  joined  to  the 
clattering  of  their  mandibles,  occasions  a  great  and  very  disquieting 
noise  in  the  forests,  when  the  cause  is  unknown.  This  noise,  capable 
of  inspiring  terror,  does  not  ill  resemble  those  flaws  of  rough  and 
sudden  winds  ("grains  de  vent  brusques  et  subits")  which  arise  so 
unexpectedly  between  the  tropics,  and  blow  so  violently.  The  Euro- 
peans established  at  the  Moluccas  think  that  the  furrows  which  are 
seen  on  the  bill  of  the  Hornbills  are  the  result  of  age,  and  that  each 
furrow  signifies  a  year;  whence  the  name  of  Jerarvogel,  which  they 
give  to  these  birds.  Mr.  Swainson  remarks  that  the  Hornbills  are 
gregarious  noisy  birds,  generally  of  a  very  large  size,  and  are 
restricted  to  the  Old  World  ;  that  they  are  omnivorous,  feeding  both 
on  animals  and  vegetables ;  that  some  however  seem  only  to  partake 
of  the  latter  food ;  while  others,  upon  the  authority  of  Le  Vaillant, 
feed  upon  carrion.  The  B.  cavatus  dissected  by  Professor  Owen 
was  observed  to  be  more  attached  to  animal  than  to  vegetable  food, 
and  would  quit  any  other  substance  if  a  dead  mouse  were  offered  to 
it.  This  it  would  swallow  entire,  after  squeezing  it  twice  or  thrice 
with  the  bill ;  and  no  castings  were  noticed.  Professor  Owen  however 
adds  that  Petiver  has  borne  testimony  to  its  regurgitating  habits. 

Before  we  proceed  to  give  examples  of  the  family  as  it  here  stands, 
that  is,  as  consisting  of  the  true  Hornbills  alone,  we  may  remark  that 
if  it  should  be  clearly  made  out  that  some  species  live  entirely  on 
vegetable  food,  while  others  live  on  carrion,  as  has  been  asserted, 
there  may  be  good  grounds  for  elevating  such  species  to  the  rank  of 
genera  ;  for  such  a  total  difference  of  food  must  in  all  probability  be 
accompanied  by  a  corresponding  difference  of  internal  structure  and 
of  general  habits.  M.  Temminck  may  be  considered  as  the  author 
who  has  most  successfully  dissipated  the  obscurity  in  which  the 
species  were  involved;  and  to  his  elaborate  and  beautiful  works  we 
refer  the  reader.  We  shall  select  as  examples  the  following  two 
6pecies. 

B.  Rhinoceros,  Rhinoceros  Hornbill.  This  species  is  to  be  found  in 
most  collections,  and  though  there  may  be  some  variety  from  age  and 
circumstances,  the  bill  will  be  generally  found  to  be  about  10  inches 
long  and  of  a  yellowish-white,  the  upper  mandible  red  at  the  base, 
the  lower  black.    The  horn,  or  casque,  varied  with  black  and  'white. 


The  body  black,  of  a  dirty  white  below  and  posteriorly  ;  tail  about 
12  inches,  the  feathers  white  at  the  base  and  tip,  black  in  the  middle ; 
feet  and  claws  obscure  gray. 


Rhinoceros  Hornbill  (Bucerot  Rhinoceror). 


It  is  a  native  of  India  and  the  Indian  Islands  (Sunda,  for  instance). 

B.  cavatus.  Throat,  ear-coverts,  circle  round  the  eye,  and  a  narrow- 
band at  the  occipital  edge  of  the  protuberance  of  the  beak,  black ; 
neck  dirty  straw-colour,  the  feathers  of  the  back  of  the  neck  elongated  ; 
body  and  wings  black,  greater  coverts  and  quill-feathers  tipped  with 
white ;  thighs,  upper  and  under  tail-coverts,  white ;  as  is  the  tail  also, 
with  the  exception  of  a  broad  black  band  about  three  inches  from  the 
tip  ;  beak  yellowish,  inclining  to  scarlet  at  the  tip,  under  mandible 
black  at  the  base ;  tarsi  black.  (Gould.) 


Buceros  cavatus. 


The  food  of  the  Buceros  cavatus,  like  that  of  other  Hornbills,  con 
eists  of  fruits,  berries,  flesh,  and  even  carrion  ;  in  short,  it  may  bo 
considered  as  strictly  omnivorous.  (Gould.) 
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It  is  a  native  of  India,  the  Himalaya  Mountains,  Java,  and  most  of 
the  islands  of  the  Indian  Archipolago. 

The  species  of  Buceros  are  very  numorous. 

HORNBLENDE,  a  Mineral  belonging  to  the  group  of  tho  Anhydrous 
Silicates  of  Magnesia.  An  account  of  its  general  characters  and  for- 
mation is  given  under  Adoite.  It  is  subject  to  numerous  varieties 
differing  much  in  appearance,  arising  from  isomorphism  and  crystal- 
lisation. Alumina  enters  into  tho  composition  of  somo  of  thom,  and 
replaces  part  of  the  other  ingredients. 

The  varieties  are  divided  into  light  and  dark  coloured. 

To  the  light  coloured  varieties  belong  Tremolitc  or  Qrammalite.  It 
comprises  the  white,  grayish,  and  light-greenish  slender  crystallisations, 
usually  in  blades  or  long  crystals,  penetrating  the  gangue,  or  aggre- 
gated into  coarse  columnar  forms.  It  is  sometimes  nearly  translucent. 
The  specific  gravity  is  2-98. 

The  light-green  varieties  are  called  Actinolite.  Qlassy  Actinolite 
includes  the  bright  glassy  crystals  of  a  rich  green-colour,  usually  long 
and  slender,  and  penetrating  the  gangue  like  tremolite.  Radiated 
Actinolite  includes  olive-green  masses,  consisting  of  aggregations  of 
coarse  acicular  fibres,  radiating  or  divergent.  Asbestiform  Actinolite 
resembles  the  radiated,  but  the  fibres  are  more  delicate.  Massive 
Actinolite  consists  of  angular  grains  instead  of  fibres.  Tho  specific 
gravity  is  3-02  to  3'0'i.  [Actinolite.] 

Asbestus  is  also  included  under  this  division.  [Asbestus.] 

To  the  dark-coloured  varieties  belongs  Pargasite,  a  term  which  is 
applied  to  dark-green  crystals,  short  and  stout,  of  bright  lustre,  of 
which  Parga  in  Finland  is  a  notable  locality. 

The  term  Hornblende  is  applied  to  the  black  and  greenish-black 
crystals  and  massive  specimens.  It  contains  a  large  per-centago  of 
oxide  of  iron,  and  to  this  owes  its  dark  colour.  It  is  a  tough  mineral. 
Pargasite  and  Hornblende  both  contain  alumina. 

The  varities  of  Hornblende  fuse  easily  with  some  ebullition,  the 
pale  varieties  forming  a  colourless  glass,  and  the  dark  a  globulo  more 
or  less  coloured  with  iron.  Hornblende  is  an  essential  constituent  of 
certain  rocks,  as  syenite,  trap,  and  hornblende-slate. 

Actinolite  is  usually  found  in  magnesian  rocks,  as  talc,  steatite,  or 
serpentine.  Tremolite  occurs  in  granular  limestone  and  dolomite ; 
Asbestus  occurs  in  the  above  rocks,  and  also  in  serpentine. 

(Dana,  Manual  of  Mineralogy.) 

HORNBLENDE-SCHIST.  Under  this  term  M'Culloch  ranks  a 
variety  of  mineral  aggregates  in  which  hornblende  abounds,  and 
which  are  mostly  but  not  universally  of  laminated  structure.  Horn- 
blende-Schist is  commonly  associated  with  gneiss,  less  frequently 
with  mica-schist,  and  seldom  forms  alone  any  considerable  mountain 
masses.  It  follows  the  contortions  of  gneiss,  and  is  traversed  like  it 
by  granite  veins.  (Glen  Tilt.)  Hornblende  is  rarely  associated  with 
argillaceous  slate,  as  in  Ben  Lair,  in  Skiddaw,  Cader  Idris,  and  near 
the  granites  of  Cornwall.  In  these  cases  its  origin  may  perhaps  be 
due  to  the  action  of  the  contiguous  heated  granitic  masses,  and  such 
rocks  may  be  considered  '  metamorphic.'  They  are  considerably 
different  from  the  Hornblende-Schists  of  Glen  Tilt,  Iona,  and  Ross- 
shire.    (M'Culloch  on  '  Rocks.') 

HORNER.  [Ammodytes.] 

HORNE'RA,  a  genus  proposed  by  Lamouroux  to  include  a  small 
recent  stony  Polypifer,  which  Solander  ranked  among  the  Millepores, 
and  Lamarck  among  the  Retepores.  Like  the  latter  genus,  it  has 
cells  on  one  side  only :  they  are  arranged  almost  in  quincunx,  on 
diagonal  lines  ;  the  opposite  side  is  slightly  furrowed.  (Lamouroux, 
'  Tableau  Me'thodique.') 

HORNESITE.   [See  Supplement.] 

HORNET.  [Vespidje.] 

HORN-FISH.  [SYNGNATHIDiE.] 

HORN-POPPY.  [Glaucium.] 
HORNSTONE.  [Quartz.] 
HORSE.  [Equidje.] 

HORSE-CHESTNUT,  the  JSsculus  Hippocastanum  of  botanists  :  it 
is  said  to  derive  its  name  from  the  practice  among  the  Turks  of  feed- 
ing their  horses  on  the  seeds  of  this  tree.  [JSsculus.] 

HORSE-RADISH.  [Cochleaeia.] 

HORSE-TAIL.  [Equisetum.] 

HORTIA,  a  genus  of  Plants  belonging  to  the  natural  order  Rutacece. 
H.  Braziliana  possesses  in  its  bark  properties  resembling  those  of 
Cinchona,  but  in  a  less  degree. 

HORTULIA.  [Bcrnm] 

HOT-SPRINGS.  [Geysers.] 

HOTTO'NIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Primulacem.  It  has  a  5 -parted  calyx,  divided  almost  to  its  base  ;  the 
seeds,  with  the  hilum,  close  to  one  end ;  the  stamens,  5,  inserted  and 
included  in  the  tube  of  the  corolla ;  the  capsules  many-seeded  and 
5-valved,  with  10  teeth. 

H.  palustris  has  the  flowers  whorled,  stalked,  and  seated  upon  a 
long  solitary  cylindrical  common  peduncle,  the  corolla  longer  than 
the  calyx,  the  leaves  pectinated.  It  is  a  native  of  Great  Britain  in 
ponds  and  ditches,  and  is  called  the  Water- Violet.  The  leaves  are 
submerged  and  crowded ;  the  flowers  rising  above  the  water  are  of  a 
purple  and  yellow  colour.  It  is  a  pretty  plant,  but  possesses  no  useful 
available  properties. 

(Babington,  Manual  of  British  Botany.) 

MAT.  HIST.  DIV.  VOL,  JU. 


HOUND  (from  tho  German  Hund),  a  name  gone-rally  applied  in 
tho  British  Mauds  to  thoHo  varieties  of  the  Dog  which  aro  employed 
in  hunting  the  Deer,  the  Fox,  the  Hare,  and  the  Otter,  by  scent.  Tho 
hound  employed  for  following  depredators,  and  used  ho  much  in  the 
old  Border  times,  was  called  a  Blood-Hound.  [Blood-Hound.]  The 
Grayhound,  which  follows  its  four-footed  game  by  tho  eye  [Giiay- 
hound],  is  not  a  hound  in  the  proper  acceptation  of  tho  term  adopted 
by  sportsmen  ;  for  that  appellation  is  confined  to  those  varieties  of 
the  Dog  which  are  trained  to  that  species  of  chaeo  called  Hunting, 
which  implies  that  tho  dogs  so  employed  follow  their  four-footed  game 
by  tho  scent  principally. 

In  addition  to  the  Blood-Hound, — tho  Stag-Hound,  tho  old  Southern 
Hound,  tho  Fox-Hound,  tho  Harrier  [  IIaukiek],  and  tho  Bcaglo 
[Beagle],  were  tho  hounds  of  greatest  note.  Some  of  these  variet  i.  ■-, 
the  old  Southern  Hound  for  instance,  which  was  slow  but  very  sure, 
and  with  a  fine  deep-toned  voico  when  it  gavo  tongue  in  earnest,  aro 
gradually  disappearing ;  and  indeed  the  pace  required  now  in  most 
kinds  of  hunting,  except  otter-hunting,  but  especially  in  fox-hunting, 
has  brought  into  demand  a  breed  of  hounds  whose  fleetness  requires 
tho  best  and  fastest  horses.  The  old  fox-hunter  of  tho  early  part  of 
the  last  century  would  find  himself  'nowhere*  on  a  gr>od  day  in  Leices- 
tershire, could  he  now  be  present.  His  horses  and  hounds  were  bred 
with  a  view  to  endurance  rather  than  speed ;  and  if  he  were  to  appear 
at  a  modern  '  meet,'  ho  would  see  that  an  entire  revolution  has  taken 
place  in  the  system.  Whether  this  is  an  improvement  is  a  question 
which  will  be  answered  differently,  according  as  the  respondent  may 
prefer  the  old-fashioned  slow  hunting,  where  all  the  sagacities  of  the 
hound  were  minutely  developed,  not  without  a  good  deal  of  '  music,' 
or  the  rapidity  which  makes  a  good  run  now-a-days  very  like  a  race. 
The  young,  bold,  and  well-mounted  rider  will  generally  prefer  tho 
latter. 

The  Southern  Hound,  which  is  supposed  to  have  been  of  very  high 
antiquity  in  Britain,  is  large  in  size,  strong,  and  of  majestic  aspect, 
long  but  round  in  the  body,  deep  in  the  chest,  and  his  ears  are  long 
and  sweeping.  The  tone  of  his  cry  is  deep,  rich,  and  mellow.  He 
will  hunt  the  coldest  scent,  and  persevere  long  after  lighter  hound3 
have  given  it  up  ;  but  he  is  very  slow.  The  author  of  '  Rural  Sports ' 
saw  a  pack  of  these  hounds  in  Lancashire,  where  they  were  kept  to 
hunt  hares,  and  the  least  of  them  stood  twenty-two  inches.  The 
huntsman  went  with  a  pole  on  foot. 

As  a  contrast  we  may  notice  the  celebrated  match  made  between 
Mr.  Barry  and  Mr.  Meynell  to  run  a  couple  of  each  other's  fox-hounds 
a  drag,  from  the  rubbing-house  at  Newmarket  town-end,  to  the 
rubbing-house  at  the  starting-post  of  the  Beacon-course,  for  five 
hundred  guineas.  The  match  came  off  on  the  last  day  of  September, 
and  was  won  by  Mr.  Barry's  Bluecap  and  Wanton,  which  came  in 
very  close  to  each  other ;  Mr.  Meynell's  nearest  hound,  Richmond, 
being  beat  by  upwards  of  a  hundred  yards.  The  ground  was  crossed 
in  eight  minutes  and  a  few  seconds  ;  and  of  sixty  horses  that  started 
with  the  hounds  only  twelve  were  up.  Cooper,  Mr.  Ban-y's  hunts- 
man, came  in  first,  but  it  is  asserted  that  the  mare  that  carried  him 
was  completely  blind  at  the  conclusion  of  the  run.  The  famous 
Will  Crane,  who  rode  Rib,  a  king's-plate  horse,  was  only  in  the 
twelfth.  Colonel  Thornton's  Merkin,  which  was  sold  in  1795  for 
four  hogsheads  of  claret,  the  seller  to  have  two  couple  of  her 
whelps,  ran  a  private  trial  of  four  miles  iu  seven  minutes  and  half  a 
second. 

Our  limits  will  not  permit  us  to  go  into  the  details  of  this,  to  many, 
interesting  subject ;  and  we  must  refer  the  reader  to  SomerviUe's 
'Chace,'  Beckford's  'Thoughts  upon  Hunting,'  'The  Sportsman's 
'  Cabinet,'  Daniel's  '  Rural  Sports,'  the  Sporting  Magazines,  and,  most 
especially,  '  Nimrod,'  for  further  information. 

HOUND'S-TONGUE.  [Cynoglossum.] 

HOUSE-LEEK.    [Crassulace^e  ;  Sempervtvum.] 

HOUSE-MARTIN.  [Hirundinid;e.] 

HOUSE-SPARROW.  [Passer.] 

HOVINIA,  a  genus  of  Plants  belonging  to  the  natural  orde* 
Rkamnacea'.  The  peduncles  of  H.  dulcis  become  extremely  enlarged 
and  succulent,  and  are  in  China  in  much  esteem  as  a  fruit,  resembling 
in  flavour,  it  is  said,  a  ripe  pear.    Some  species  are  astringent. 

HOWLET.  [STRIGIDiE.] 

HOYA,  a  genus  of  Plants  belonging  to  the  natural  order  Asclepia- 
dacew.  It  has  a  5-cleft  rotate  corolla.  Coronet  of  appendages 
depressed,  5-leaved;  leaflets  spreading,  fleshy,  with  the  inner  angle 
extended  into  a  tooth  lying  upon  the  anther.  Anthers  terminated  by 
a  membrane.  Pollen-masses  fixed  by  the  base,  converging,  compressed. 
Stigma  not  pointed,  or  scarcely  so.    Follicles  smooth. 

H.  viridiflora  is  a  native  of  Coromandel,  Sylhet,  and  the  Nilgherry 
Hills.  It  has  opposite,  stalked,  broad,  cordate,  or  ovate  leaves,  not 
sinuate  at  the  base,  pointed,  membranous,  smooth,  from  3  to  4  inches 
long ;  petioles  from  1  to  2  inches  long ;  umbels  lateral  or  axillary, 
simple,  many-flowered.  Flowers  numerous,  green,  with  pedicels  as  long 
as  the  peduncle.  Corolla  flat ;  crown  of  appendages  turbinate,  trunoate. 
Anthers  reflected  over  the  stigma.  Follicles  horizontal,  obtuse,  about 
3  or  4  inches  long,  and  4  inches  in  circumference.  The  root  and 
tender  stalks  produce  nausea,  and  promote  expectoration.  Tlie 
leaves  peeled  and  dipped  in  oil  are  used  by  the  natives  of  India 
as  a  discutient  in  the  early  stages  of  boils;  when  the  disease- 
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is  more  advanced  they  arc  employed  in  the  same  way  to  promote  sup- 
puration. 

Several  species  of  this  genus  are  cultivated  in  our  gardens  on  account 
of  their  elegant  flowers,  which,  from  their  curious  wax-like  appear- 
ance, give  rise  to  the  name  of  Wax-Plants. 

HUANUCO-BARK.  [Cinchona.] 

HUMAN  SPECIES.  [Man.] 

HUMBLE-BEE.  [Bombus.] 

HUMBOLDTILITE.  [Somebvillite.] 

HUMBOLDTINE,  a  mineral  Oxalate  of  Iron.  This  substance  occurs 
crystalline  and  massive ;  the  crystalline  form  is  undetermined. 
Fracture  uneven,  earthy.  Colour  brightish-yellow ;  devoid  of  lustre; 
opaque.  Specific  gravity  variously  stated  from  1'3  to  2'13.  Hardness 
sufficient  to  scratch  gypsum,  but  is  scratched  by  mica. 

It  is  insoluble  in  water,  but  dissolves  in  nitric  acid  without  effer- 
vescence, and  imparts  a  yellow  colour  to  it. 

Tho  massive  variety  occurs  in  small  flattish  rcniform  pieces,  of  a 
fine  earthy  structure ;  colour  greenish-yellow. 

Analysis  by  Rivero  : — 

Oxalic  acid  46-14 

Protoxide  of  iron       .      .      .   .  53-86 

 100. 

HUMBOLDTITE.  This  mineral  is  a  Boro-silicate  of  Lime,  and  is 
therefore  a  variety  of  Datholite,  unless  indeed  it  be  identical  with  it, 
which  has  been  supposod  to  be  the  case.  It  occurs  crystallised. 
Primary  form  an  oblique  rhombic  prism.  Cleavage  parallel  to  the 
oblique  diagonal  of  the  prism;  fracturo  conchoidal.  Hardness  4-5  to 
5-0.  Colour  white  and  yellowish-white ;  streak  white.  Lustro  vitreous, 
transparent,  translucent ;  opaque.    Specific  gravity  2*99. 

Found  in  the  Tyrol,  in  the  Harz,  in  North  Amorica,  and  near 
Edinburgh. 

HUMlRIA'CEiE,  Uumiriads,  a  natural  order  of  Plants  belonging 
to  the  Syncarpous  group  of  Polypetalous  Exogens.  It  has  the  follow- 
ing essential  characters : — The  calyx  is  in  5  divisions  ;  the  petals  alter- 
nate with  the  lobes  of  the  calyx  and  equal  to  them ;  the  stamens 
hypogynous,  four  or  many  times  as  numerous  as  the  petals,  monadel- 
phous ;  the  anthers  2-celled,  with  a  fleshy  connective,  extended  beyond 
the  two  lobes ;  the  ovary  superior,  usually  surrounded  by  an  auricular 
or  toothed  disc,  5-celled,  with  from  one  to  two  suspended  ovules  in 
each  cell ;  the  style  simple,  the  stigma  lobed;  the  fruit  drupaceous, 
with  five  or  fewer  cells ;  the  seed  with  a  membranous  integument,  tho 
embryo  straight,  oblong,  lying  in  fleshy  albumen  ;  the  radicle  superior. 
The  plants  belonging  to  the  order  are  trees  or  shrubs  abounding  in  a 
resinous  juice,  with  alternate  simple  coriaceous  exstipulate  leaves, 
and  axillary  corymbs  of  flowers. 

The  affinities  of  this  order  are  not  well  made  out.  In  their  albumi- 
nous seeds  and  slender  embryo  they  agree  with  Styracem,  as  also  in 
their  balsamic  wood.  They  resemble  Meliacece  very  much  in  habit 
and  in  their  fructification,  but  the  anthers  and  seeds  of  Humiriacem 
differ  very  much  from  those  of  Meliacece.  Von  Martius  compares  this 
order  with  C/denaccce,  whilst  Lindley  thinks  that  their  real  affinity  i3 
with Aurantiacece ;  "an  affinity,"  he  observes,  "indicated  by  their 
inflorescence,  the  texture  of  their  stamens,  their  disc,  their  winged 
petioles,  and  their  balsamic  juices."  There  are  three  genera  belonging 
to  this  order,  Humirium,  Ilelleria,  and  Saccogloltis.  All  are  natives  of 
the  tropical  parts  of  America. 

Humirium  (from  Oumiri,  the  Guyanese  name  of  one  of  the  species) 
has  20  stamens  joined  into  a  tube,  the  alternate  ones  shortest,  ciliated 
above,  an  annular  disc  20-lobed,  the  stigma  5-lobed,  tho  fruit 
containing  a  5-celled  nut,  the  cells  2-seeded.  H.  balsamiferum  is  a 
tree  40  feet  in  height,  with  ovate  oblong  leaves  half-clasping  the 
stem,  with  a  decurrent  nerve  on  the  back,  the  inflorescence  longer 
than  the  leaves,  the  peduncles  smooth  as  well  as  the  petals.  This  tree 
is  a  native  of  Guyana.  Its  bark  is  thick,  and  abounds  with  a  red 
balsamic  fluid,  which  resembles  styrax  in  smell ;  after  it  has  exuded 
from  the  tree  it  becomes  hard  and  transparent,  and  when  burnt  affords 
an  agreeable  odour.  The  negroes  and  natives  of  Guyana  use  the 
bark  in  slips  for  the  purpose  of  flambeaux  ;  they  also  use  the  wood 
in  building  their  houses.  We  have  no  account  of  the  composition  of 
this  resinous  juice,  but  Aublet  suggests  that  it  might  be  used  as  a 
substitute  for  the  Peruvian  Balsam.  The  Creoles  call  this  tree  Red- 
Wood,  on  account  of  the  colour  of  the  wood.  //.  floribundum  is  a 
tree  20  or  30  feet  high ;  the  trunk  when  wounded  yields  a  fragrant 
yellow  liquid  balsam,  known  by  the  name  of  Balsam  of  Umiri, 
resembling  the  properties  of  Copaiva  and  Balsam  of  Peru.  The  other 
species  of  Humirium,  and  also  those  of  Ilelleria  and  Saccoglottis,  yield 
resinous  juices. 

(Lindley,  Natural  System ;  Burnett,  Outlines  of  Botany ;  Don, 
Dichlamydeous  Plants.) 

HUMITE.  This  mineral  occurs  in  attached  crystals,  the  primary 
form  of  which  is  a  right  rhombic  prism.  Cleaves  readily  parallel  to 
the  base  of  the  primary  form.  Fracture  uueven.  Hardness  6'5 
to  7.  Scratches  glass  readily.  Colour,  various  shades  of  yellow 
and  brown,  sometimes  nearly  colourless.  Translucent,  transparent. 
Streak  white.  Lustre  vitreous.  Heated  by  the  blow-pipe  it  be- 
comes opaque,  but  is  not  fusible ;  with  borax  it  give3  a  transparent 
glass. 


HUMMING  BIRDS,  tho  name  of  a  brilliant  family  which  inoludes 

the  smallest  of  Birds.  [Trociiimd/k.j 

HU'MULUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Urticaccw.  It  has  the  following  characters: — Flowers  dioecious. 
Males  with  the  perianth  parted ;  stamons  5  ;  females  with  the  perigona 
scale-like,  open,  hidden  by  the  scales  of  an  oval  catkin ;  stigmas  2, 
elongated. 

H.  Lupulus,  the  Hop,  twines  round  hedges  in  many  parts  of 
Europe.  It  is  truly  wild  in  England,  and  is  also  found  apparently 
wild  in  tho  United  States  of  America.  It  has  rough  opposite  cordate 
lobed  leaves,  and  numerous  greenish-white  flowers,  of  which  the 
sexes  are  distinct.  In  the  male  the  flowerB  form  loose  drooping 
panicles,  and  each  consists  of  5  sepals,  5  stamens,  and  a  convex 
centro  representing  the  ovary.  In  the  female  the  flowers  are 
arranged  in  little  axillary  stalked  scaly  tufts ;  each  consists  of  a 
naked  ovary,  with  two  spreading  downy  stigmas,  and  is  inclosed 
by  a  concave  bract.  These  bracts  increase  in  sbse  after  the  flower- 
ing is  past,  are  collected  into  a  loose  head  of  imbricated  scales, 
within  which  are  placed  the  small  seed-vessels,  or  seeds,  as  they  are 
usually  called. 

The  female  flowers,  termed  cones,  strobili,  or  catkins,  of  this 
plant,  when  ripe,  constitute  tho  Hops,  which,  independent  of  their 
employment  in  brewing,  aro  of  considerable  utility  in  medicine.  Tho 
mature  hops  consist  of  a  number  of  imbricated  membranous  scales, 
having  tho  fruit  at  their  base  :  the  surface  both  of  tho  Bcales  and  of 
the  fruit  is  studded  with  aromatic  glands,  which  prepare  a  material 
bearing  considerable  resemblance  to  the  pollen  of  the  anthers,  and 
termed  Lupuline.  This  is  the  most  valuable  part,  as  in  it  reside  the 
essential  properties  of  tho  Hop  :  it  possesses  a  cellular  structure,  and 
in  the  cells  are  contained  volatile  oil,  resin,  a  bitter  principle,  with 
tannin,  and  a  trace  of  malic  acid,  with  acetate,  hydrochlorate,  and 
sulphate  of  ammonia. 


5  4 


The  Hop  (ITumulus  Lupulus). 
1,  a  branch  of  the  female  plant ;  2,  a  branch  of  the  male  plant ;  S,  a  male 
flower  ;  4,  a  head  of  young  female  flowers  ;  5,  a  head  of  ripe  flowers  and  fruit 
in  the  state  of  Hops. 

The  superiority  of  the  Hop,  as  an  ingredient  in  our  malt-liquors, 
depends  upon  the  fact  of  its  containing  within  itself  several  distinct 
and  independent  elements  of  activity,  which  the  bitter  herbs  that 
have  at  different  times  been  employed  as  a  substitute  do  not  possess. 
The  bitter  principle  imparts  to  the  beverage  a  tonic  quality  and  an 
agreeable  flavour ;  while  at  the  same  time  an  aromatic  ingredient  adds 
a  warmth  and  stimulating  property,  and  modifies  the  bitterness  :  it 
likewise  contains  an  astringent  principle  (tannin),  the  effects  of  which 
are  to  precipitate  the  vegetable  mucilage,  and  thus  to  remove  from  tho 
beer  the  active  principle  of  its  fermentation  :  every  attempt  therefore 
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to  substitute  an  ordinary  bittor  for  that  ot  tho  Hop  must  necessarily 
fail,  unless  a  compound  can  be  so  artfully  constructed  as  to  contain  in 
due  proportions  tho  principles  of  bitterness,  astringency,  and  aroma. 

The  aromatic  bitter  gives  to  the  Hop  a  very  marked  power  over  tho 
digestive  organs  when  debilitated.  A  narcotic  property  has  also  been 
ascribed  to  this  article,  which  is  denied  to  it  by  somo  writers,  who 
attribute  the  intoxicating  power  of  beer  entirely  to  the  alcohol  and 
carbonic  acid  which  it  contains.  Yet  there  can  bo  no  doubt  that 
tincture  of  hops,  and  even  extract  of  hops,  possess  sedativo  powers, 
and  often  procure  quiet  and  sleep,  where  opium  cannot  bo  borne. 
Decoction  does  not  seem  to  bo  a  judicious  modo  of  preparation,  and 
should  not  be  practised.  Lupulino  has  been  administered  alone,  but 
this  does  not  possess  any  advantages  over  tho  common  plan.  [Hops, 
in  Arts  and  So.  Div.] 

HURA,  a  genus  of  Plants  belonging  to  the  natural  order  Euphor- 
biacem.  It  has  monoecious  amentaceous  flowers ;  the  male  flowers 
have  a  truncate  calyx  ;  numerous  stamens  united  into  a  solid  column  ; 
female  flowers  with  1  stylo  ;  stigma  with  12  or  18  rays ;  capsule  with 
12  or  18  cocci. 

IT.  crepitans,  Sandbox-Tree,  is  a  native  of  tho  West  India  Islands, 
Mexico,  and  Guyana.  It  is  a  tree  abounding  in  milky  juice.  Leaves 
cordate,  acuminate,  entire,  or  very  slightly  toothed,  stalked,  smooth, 
coriaceous,  with  simple  veins  passing  from  tho  midrib  to  tho  margin 
in  a  curved  direction,  within  a  quarter  of  an  inch  or  so  of  each  other, 
and  connected  by  numerous  oblique  veinlets ;  stipules  larg6,  ovate, 
leafy,  deciduous;  petioles  as  long  or  rather  longer  than  the  leaves,  with 
2  glands  at  the  apex.  Male  flowers  arranged  in  an  erect  long-stalked 
axillary  conical  catkin,  composed  of  imbricated  1-flowered  scales; 
calyx  short,  urceolate,  truncate  ;  column  of  stamens  surrounded  in  the 
middle  by  2  or  3  rows  of  tubercles,  eaeh  of  which  bears  an  anther 
on  its  under  side.  Female  flower  solitary  at  tho  base  of  tho  male 
peduncle,  or  near  it ;  calyx  urceolate,  entire,  or  dividing  eventually 
into  3  parts ;  stigma  very  large,  discoidal,  peltate.  Fruit  a  depressed 
umbilicated  woody  capsule,  about  the  si/.e  of  a  middling  apple,  with 
from  12  to  18  furrows,  which  separate  into  as  many  coeci,  which  fly 
asunder,  each  opening  into  two  valves  with  great  elasticity  when  dry 
and  fully  ripe.  The  milk  is  so  venomous  as  to  produce  blindness  in  a  few 
days  after  touching  the  eye.  Seeds  a  violent  drastic  dangerous  purga- 
tive. Aublet  states  that  negro  slaves  to  whom  one  or  two  seeds  had  been 
administered  in  the  form  of  an  emulsion,  were  nearly  killed  by  them. 

HURAULITE.  [Manganese.] 

nURO'NIA,  the  generic  name  assigned  by  Mr.  C.  Stokes  to  certain 
remarkable  articulated  bodies,  of  a  partially  radiated  structure,  found 
in  the  transition  limestone  of  Lake  Huron  by  Dr.  Bigsby.  Until 
lately  these  fossils  were  referred  to  the  group  of  Polypiaria,  but  from 
a  careful  study  of  specimens  more  complete  than  those  which  he  first 
observed,  Mr.  Stokes  has  found  that  the  parts  represented  as  lamelli- 
ferous  corals  are  really  only  the  siphuncular  portions  of  shells  of 
Cephalopoda,  which  may  be  included  in  the  family  of  Orthoceratites. 
The  structure  of  the  siphuncular  parts  in  these  and  other  chambered 
shells  from  the  limestone  of  various  parts  of  North  America,  has  led 
Mr.  Stokes  to  propose  two  other  new  genera,  namely  Actinoceras  and 
Onnoccras,  whose  characters,  as  well  as  those  of  Muronia,  can  only  be 
well  traced  in  comparison  with  the  ordinary  structure  of  Orthoceras. 
[Orthoceras.] 

HU'RRIA,  Daudin's  name  for  certain  Indian  Colubers,  the  scales 
or  plates  on  the  base  of  whose  tails  are  constantly  simple,  and  those  of 
the  point  double. 

HUTCHINSIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Cruciferm,  named  in  honour  of  Miss  Hutchins.  It  has  an  entire 
elliptical  pouch  ;  boat-shaped  valves,  keeled,  not  winged  at  the  back; 
seeds  2  in  each  cell ;  petals  equal ;  filaments  simple. 

H.  petroza  is  a  rare  plant,  found  on  limestone  rocks  in  Great  Britain, 
It  has  pinnate  leaves ;  a  branched  leafy  stem ;  petals  scarcely  longer 
than  the  calyx  ;  pouch  obtuse  at  both  ends.  The  stem  is  from  2  to 
4  inches  high.    Flowers  small. 

(Babington,  Manual  of  British  Botany.) 

HYA-HYA.  [Tabernjemontana.] 

HYACINTH,  a  Mineral,  consisting  of  silica  and  zirconia,  trans- 
parent, and  of  a  red  colour.  [Zircon.] 

HYACINTHUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Liliacew  and  the  tribe  Scillew.  One  of  the  most  common  of  our 
garden  plants  is  the  II.  orientalis.  The  genus  formerly  included  two 
species  of  British  plants,  which  are  now  referred  to  the  genera 
Endymion  and  Muscari.  [Endymion  ;  Muscari.]  For  the  culture  of 
♦these  plants  see  Hyacinth,  in  Arts  and  Sc.  Div. 

HYAENA.  [HY2ENINA.] 

HYiENA-DOG,  an  animal  found  in  the  south  of  Africa,  more 
especially  the  Cape.  In  size  and  form  it  is  smaller  and  more  slender 
than  either  the  hyaena  or  the  wolf.  It  is  the  Wild  Dog  of  the  settlers 
at  the  Cape.  M.  Temminck  first  described  it  as  a  hyaena  (Hyana 
picta),  but  subsequently  regarded  it  as  a  species  of  dog.  Desmarcst 
considered  it  a  species  of  Canis,  and  recorded  it  as  Canis  pictus. 
Brookes  gave  it  the  generic  appellation  of  Lycaon  ;  and  Fischer,  in 
his  '  Addenda  et  Emendanda,'  quotes  it  as  Canis  Lycaon,  and,  in  his 
'  Index  Nominum,'  refers  to  it  as  Lycaon  tricolor  of  Brookes.  Cuvier 
places  it  among  the  dogs.  Dr.  J.  E.  Gray  places  it  among  the  Canina 
iu  his  order  Felidw.    He  calls  it  Lycaon  venations,  and  gives  the  fol- 


lowing synonyms  in  addition  to  tho  above  -.—Canis  aureus,  Thunbofg j 
Canis  Ifywnoidcs,  Cuvier;  Hyrima  venatka,  Burchell;  Kynos  rfftVt, 
Riippell  ;  Li/caon  typicus,  A  Smith.  It  is  also  known  by  the  common 
names  Simir  and  Mclbia. 

In  tho  number  and  form  of  its  teeth  the  Hyaena-Dog  agrees  with 
tho  dogs,  as  well  as  in  its  general  ostcological  structure,  which  presents 
a  remarkable  difference  from  that  of  tho  hyama.  Ext'rnally  it  is 
distinguishable  from  both  the  hyaenas  and  the'dogs  in  the  proportional 
length  of  its  legs  and  tho  form  and  proportions  of  the  body.  There  is 
no  mano  as  in  the  hyaenas,  and  tho  tail  resembles  that  of  some  dogs. 
Tho  head  is  hyauna-liko,  and,  like  the  hyaenas,  it  has  only  four  toes  to 
each  foot. 

Its  colour  is  reddish  or  yellowish-brown,  variously  mottled  in  large 
patches  along  the  sides  of  tho  body  and  on  tho  legs,  witli  black  and 
white  intermixed.  Noso  and  muzzle  black,  with  a  strong  black  lino 
passing  from  them  up  the  centre  of  the  forehead  to  between  the  ears, 
which  are  very  largo,  black  within  and  without,  and  furnished  with 
a  broad  and  expanded  tuft  of  long  whitish  hairs  arising  from  their 
anterior  margin,  and  filling  up  a  considerable  part  of  their  concavity. 
Beneath  each  of  the  eyes  a  lighter  patch.  Tail  moderate,  covered 
with  long  bushy  hair,  and  divided  in  the  middle  by  a  ring  of  black, 
below  which  it  is  nearly  white,  as  are  also  the  fore  parts  of  tie  lege 
below  the  joint.  Mr.  Bennett,  who  thus  describes  the  animal,  had  an 
opportunity  of  seeing  a  living  specimen  in  the  Tower  of  London  ;  but 
he  observes  that  their  colours  and  markings  are  subject  to  variation 
in  different  individuals,  though  their  general  disposition  and  appear- 
ance are  similar. 

Mr.  Burchell,  who  brought  to  this  country  the  first  specimen,  and 
pointed  out  the  distinguishing  characters,  describing  it  under  the  name 
of  Hyana  venatica,  states  that  it  hunts  in  packs,  at  night  by  preference, 
but  frequently  in  the  day.  He  describes  it  as  swift,  fierce,  and  active, 
so  that  only  those  animals  which  are  gifted  with  great  fleetness  can 
escape  from  it.  It  attacks  sheep  openly  and  fearlessly  ;  it  approaches 
oxen  and  horses  more  cautiously,  advancing  upon  them  by  stealth, 
biting  off  the  tails  of  the  oxen,  and  injuring  the  horses,  especially 
young  colts,  so  severely  that  they  rarely  survive. 

Mr.  Burchell's  specimen  continued  ferocious  though  he  kept  it 
chained  up  in  his  stable-yard  for  moro  than  a  year,  and  the  man  who 
fed  it  "  dared  never  to  venture  his  hand  upon  it."  It  however  became 
familiar  with  a  dog,  its  companion.  The  Tower  specimen  arrived  with 
a  young  Cape  lion,  with  which  it  agreed  perfectly  till  the  lion  became 
too  strong  and  rough  in  his  play,  when  the  Hyama-Dog  was  associated 
with  a  Striped  Hyaena  and  two  Spotted  Hyamas,  and  all  lived  tolerably 
well  together  in  the  same  den. 

Mr.  Swainsou  gives  the  name  of  Hyama-Dog  as  the  English  synonym 
of  Proteles.  [Aard-Wolf.]  The  animal  which  is  the  subject  of  this 
article  he  describes  under  the  name  of  Lycaon,  the  Hunting  Dog.  He 
arranges  both  under  the  family  Felidw,  where  they  had  been  previously 
placed  by  Dr.  Gray. 

Two  very  fine  specimens  of  this  animal  are  now  living  (1851)  in 
the  Zoological  Gardens,  Regent's  Park.  They  are  young,  and 
excessively  playful,  seldom  allowing  each  other  to  rest  a  single 
moment. 

HYiENANCHE,  a  genus  of  Plants  belonging  to  the  natural  order 
Euphorbiaceai.  H.  globosa  yields  a  fruit  which  is  collected  by  the  Cape 
Colonists,  and  when  powdered  is  used  as  a  poison  for  hyaenas  by  being 
rubbed  over  meat. 

HY^ENINA,  the  name  of  a  family  of  Digitigrade  Carnivorous 
Mammalia,  distinguished  by  having  their  fore  legs  longer  than  their 
hind  legs,  by  th9ir  rough  tongue,  great  and  conical  molar,  or  rather 
cutting-and-crushing,  teeth,  projecting  eyes,  large  ears,  and  a  deep  and 
glandular  pouch  beneath  the  anus. 

Dental  Formula  : — Incisors,  — ;  canines,  ;  molars,  =  34. 

6  1—1  4—4 

The  false  molars,  three  above  and  four  below,  are  conical,  blunt, 
and  very  large.  The  upper  flesh-tooth  (carnassiere)  has  a  small 
tubercle  within  and  in  front,  but  the  lower  one  has  none,  and  presents 
only  two  trenchant  points.  The  whole  of  the  dental  and  molar  organi- 
sation, and  indeed  the  whole  cranial  structure,  appears  to  have  been 
formed  with  a  view  to  the  bringing  into  the  mo3t  available  action  the 
formidable  natural  instruments  which  enable  the  Hyaenas  to  break 
the  hardest  bones. 

Dr.  Buckland  gives  the  following  account  of  the  feats  of  a  Cape 
Hyaena  which  he  saw  at  Oxford  in  the  travelling  collection  of  Mr. 
Wombwell,  the  keeper  of  which  confirmed  in  every  particular  the  evi- 
dence given  to  Dr.  Wollaston  by  the  keeper  of  Exeter  'Change,  and 
noticed  in  '  Reliquiae  Diluvianae,'  p.  20  : — "  I  was  enabled,"  says  Dr. 
Buckland,  "  to  observe  the  animal's  mode  of  proceeding  in  the  destruc- 
tion of  bones.  The  shin-bone  of  an  ox  being  presented  to  this  Hyaena, 
he  began  to  bite  off  with  his  molar  teeth  large  fragments  from  its 
upper  extremity,  and  swallowed  them  whole  as  fast  as  they  were 
broken  off.  On  his  reaching  the  medullary  cavity  the  bone  split  into 
angular  fragments,  many  of  which  he  caught  up  greedily,  and  swal- 
lowed entire.  He  went  on  cracking  it  till  he  had  extracted  all  the 
marrow,  licking  out  tho  lowest  portion  of  it  with  his  tongue  :  this 
done,  he  left  untouched  the  lower  condyle,  which  contains  no  marrow, 
and  is  very  hard  I  gave  the  animal  successively  three 
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shin-bones  of  a  sheep  ;  lie  snapped  them  asunaer  In  a  moment,  dividing 
each  in  two  parts  only,  which  he  swallowed  entire,  without  the 
smallest  mastication.  On  the  keeper  putting  a  spar  of  wood  two 
inches  in  diameter  into  his  den,  he  cracked  it  in  pieces  as  if  it  had 
been  touchwood,  and  in  a  minute  the  whole  was  reduced  to  a  mass  of 
splinters.  The  power  of  his  jaws  far  exceeded  any  animal  force  of  the 
kind  I  ever  saw  exerted,  and  reminded  me  of  nothing  so  much  as  a 
miner's  crushing-mill,  or  the  scissors  with  which  they  cut  off  bars  of 
iron  and  copper  in  the  metal  founderies."    ('  Reliquiae  Diluvianao.') 


Teeth  of  Hyrena.    (F.  Cuvier.) 


The  accompanying  figures  will  give  the  reader  some  idea  of  the 
area  and  space  devoted  to  the  attachment  and  development  of  the 
muscles  destined  to  move  the  powerful  jaws.  These  muscles,  aided 
by  the  muscles  of  the  neck,  are  so  Btrong  that  it  is  almost  impossible 
to  drag  from  their  vice-like  grip  that  which  the  animal  has  once 
seized.  Cuvier  remarks  that  their  efforts  in  this  way  sometimes  pro- 
duce anchylosis  of  the  cervical  vertebrae,  and  that  this  has  given  rise 
to  the  assertion  that  Hycenas  have  but  a  single  bone  in  the  neck.  He 
also  states  that  their  name  among  the  Arabs  is  the  symbol  of  stub- 
bornness. The  tongue  is  rough.  The  feet  have  four  toes  each,  like 
those  of  the  suricates.  The  same  author  sums  up  their  character  by 
saying  that  they  are  voracious  nocturnal  animals,  inhabiting  caverns, 
living  for  the  most  part  on  carcasses,  for  which  they  ransack  the 
tombs,  and  that  they  are  the  subjects  of  an  infinity  of  superstitious 
traditions. 


Skull  of  Spotted  Hyama  :  profile.  (Cuvier.) 


Skull  of  Striped  Hyena  :  profile.  (Cuvier.) 


Skull  of  Spotted  Hyena,  seen  from  above. 

The  strength  of  these  animals  and  their  power  of  dragging  away 
large  bodies  is  strikingly  exemplified  in  Colonel  Denham's  narrative. 
At  Kouka  he  relates  that  the  Hyaenas  (Dhubba),  which  were  every- 
where in  legions,  grew  so  extremely  ravenous  that  a  good  large  village, 
where  he  sometimes  procured  a  draught  of  sour  milk  on  his  duck- 
shooting  excursions,  had  been  attacked  the  night  before  his  last  visit, 
the  town  absolutely  carried  by  storm,  notwithstanding  defences  nearly 
six  feet  high  of  branches  of  the  prickly  tulloh,  and  two  donkeys,  whose 
flesh  these  animals  are,  according  to  our  author,  particularly  fond  of, 
carried  off,  in  spite  of  the  efforts  of  the  people.  "  We  constantly,"  con- 
tinues Colonel  Denham,  "  heard  them  close  to  the  walls  of  our  own  town 
at  nights,  and  on  a  gate  being  left  partly  open,  they  would  enter  and 
carry  off  any  unfortunate  animal  that  they  could  find  in  the  streets." 
From  the  same  narrative  it  appears  that  it  was  necessary  to  protect 
the  graves  from  the  attacks  of  these  rapacious  brutes.  Mr.  Toole's 
grave  had  a  pile  of  thorns  and  branches  of  the  prickly  tulloh,  several 
feet  high,  raised  over  it  as  a  protection  against  the  flocks  of  hyaenas 
which  nightly  infested  the  burying-places  in  that  country. 

Linnaeus,  in  his  last  edition  (12th)  of  the  '  Systema  Naturae,'  places 
the  Hyaena  under  the  genus  Canis,  between  the  Wolf  and  the  Fox, 
and  describes  the  Striped  Hyaena  only  as  Canis  Hycena,  with  sufficient 
accuracy.  Brisson  had  already  given  the  form  a  generic  distinction 
under  the  name  of  Hycena. 

Gmelin,  in  his  edition,  adds  the  spotted  species  under  the  name  of 
Canis  crocuta,  and  places  these  hyaenas  between  the  Canis  Thous  and 
C.  aureus,  the  latter  being  the  Jackal ;  but  Pennant  had  previously 
described  both  species  in  his  synopsis  under  the  title  of  '  Hyaena,'  and 
as  the  Striped  and  Spotted  Hyaenas,  arranging  the  form  between  the 
'  Dog'  and  the  '  Cat,'  names  which  he  uses  as  generic  distinctions  for 
those  carnivorous  types,  in  the  largest  sense. 

Cuvier  makes  the  Hyaenas  the  last  subdivision  of  the  Digitigrades 
following  his  Civets  ( Viverra),  and  immediately  preceding  the  Cats 
{Felis).  He  describes  the  subdivision  as  containing  the -most  cruel 
and  most  carnivorous  animals  of  the  class,  and  as  comprising  two 
genera  (which  he  does  not  distinguish),  adding  that  three  species  are 
known,  namely,  L'Hyene  Rayee  {Canis  Hymna,  Linn.) ;  L'Hyene 
Brune  (Hywna  brunnea,  Thunberg ;  H.  villoaa,  Smith) ;  and  L'Hyene 
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Tachetde  (Uanis  crocuta,  not  of  Linncous,  as  Uuvior  quotes  it,  but  of 
Gmolin). 

Dr.  J.  E.  Gray,  in  his  method  ('  Annals  of  Philosophy,'  1825),  brings 
the  Hysonas  under  the  family  Pclidcc,  which  ho  divides  into  two  sec- 
tions ;  the  first  consisting  of  those  genera  which  have  no  tubercular 
grinders  in  the  lower  jaws;  the  second  consisting  of  those  which  have 
tubercular  grinders  iu  both  jaws.  Tho  first  sub-family  of  the  first 
section  (which  also  includes  Felina)  is  Uyenina,  consisting  of  tho 
genera  Hycena  (Brisson)  and  Protelcs  (Geoffroy).  [Aard-Wolp.] 

M.  Lesson  arranges  the  genus  Hyavna  under  his  third  section  of  the 
tribe  of  Digitigrades,  which  section  consists  of  those  genera  which  are 
without  a  small  tooth  behind  the  great  molar  of  the  lower  jaw.  Its 
situation  is  between  Proteks  and  the  Cats  (Pclis),  and  three  species  arc 
recorded,  the  same  as  those  mentioned  by  Cuvier,  but  two  of  them 
with  different  names;  thus,  the  Spotted  Hyaena  is  termed  Hycma 
Capensis  (Desm.),  and  the  Brown  Hy£ena,  or  Hyeno  Brune,  is  named 
Ilycena  rufa  (G.  Cuv.). 

The  species  are  entirely  confined  to  the  Old  World,  Africa,  and 
Asia. 

Hycena  striata,  tho  Striped  Hyaena.  This  is  the  "Taiva  and  Hyaena 
of  the  ancients ;  the  Canis  Hycena  of  Linnaeus  ;  H.  striata  of  Zimmer- 
man ;  H.  vulgaris  of  Desmarest ;  and  H.  antiquorum  of  Temminck. 
H.  orientalis,  of  Tiedemann,  the  Hooandor  of  Buffon,  Bennett,  and 
other  writers.  Ground  colour  uniform  brownish-gray,  rather  darker 
above  than  beneath.  Sides'  marked  by  several  irregular,  distant, 
transverse,  blackish  stripes  or  bands,  which  are  more  distinct  on  the 
lower  part.  Towards  the  shoulders  and  haunches  these  stripes  become 
oblique,  and  they  are  continued  in  regular  transverse  lines  on  the 
outside  of  the  legs.  Front  of  the  neck,  muzzle,  and  outsides  of  the 
ears  black  ;  the  latter  broad,  moderately  long,  and  nearly  destitute  of 
hairs,  especially  on  the  inside.  Hairs  of  the  body  long,  particularly 
on  the  back  of  the  neck,  and  on  the  spine,  where  it  forms  a  full  and 
thick  mane,  which  may  be  said  to  be  continued  even  upon  the  tail, 
the  latter  being  furnished  with  strong  tufted  hairs  of  considerable 
length.  Mane  and  tail  both  marked  with  blackish  spots  or  stripes, 
variously  and  irregularly  placed.  Individuals  vary  much  in  colour 
and  markings.  (Bennett.) 


Striped  Hyaina  [Hycena  striata). 

It  seems  uncertain  whether  this  is  the  animal  alluded  to  in  the 
Bible.  Some  translate  the  words  rendered  in  our  copies  of  the  Holy 
Scriptures  'the  valley  of  Zeboim'  (1  Sam.  xiii.  18;  Nehem.  xi.  34)  as 
'  the  valley  of  Hyaenas ;'  and  the  '  Seventy '  render  the  words  given  by 
the  English  translators  as  '  a  speckled  bird,'  and  '  a  bird  of  divers 
colours '  (Jer.  xii.  9),  as  '  the  cave  of  the  Hyaena,'  'Swl}\atov  'Ta'wns,  while 
others  would  substitute  one  of  the  Hebrew  letters  composing  the 
word  in  Samuel  for  another,  and  make  the  reading  '  vipers,'  as  if  certain 
streaked  serpents  were  meant.  Bochart  (and  Scheuchzer  seems  to 
agree  with  him)  shows  that  by  the  Tsabhua,  or  Tseboa,  the  word 
occurring  in  the  ninth  verse  of  the  twelfth  chapter  of  Jeremiah,  the 
Hyaena  was  intended,  and,  if  this  opinion  be  correct,  there  can  be 
little  doubt  that  '  the  valley  of  Zeboim '  means  '  the  valley  of 
Hyaenas.'  Dzuba  and  Dubba  are,  it  appears,  Arabic  names  for  this 
species. 

Whatever  may  be  the  opinions  as  to  the  Striped  Hyaena  being 
alluded  to  in  those  passages  of  Scripture  which  we  have  quoted,  there 
can  be  no  doubt  that  it  is  the"Tau<a  of  Aristotle  ('  Hist.  Anim.,'  vi.  32  ; 
viii.  5)  and  the  Greeks.  The  most  monstrous  fables  were  rife 
respecting  this  animal,  and  the  extent  to  which  they  had  reached  may 
be  supposed  when  we  find  Aristotle  (vi.  32)  taking  pains  to  demon- 
strate the  absurdity  of  the  assertion  that  the  animal  was  bisexual,  or 
a  true  hermaphrodite.  He  declares  that  the  genital  parts  of  the 
male  resemble  those  of  the  wolf  and  dog,  and  that  the  part  which  had 
been  taken  for  the  female  organ  is  an  opening  with  an  imperforate 
bottom  placed  under  the  tail.    This,  aa  we  have  seen,  is  characteristic 


of  tho  genus.  Aristotle  describes  tho  parts  with  great  minuteness ; 
but  notwithstanding  his  accuracy,  we  find  Pliny  (viii.  30,  and  xxviii.  H), 
and  Lilian  (i.  2.1),  and  vi.  14),  stating  not  only  that  tho  Hyaena  is 
bisexual,  but  that  it  changes  the  sex,  being  a  male  one  year,  and  a 
femalo  another.  It  is  truo  that  Pliny,  in  the  passage  first  quoted, 
after  stating — "  Hyrenis  utrarnquo  esse  naturam,  et  alternis  annis 
mares,  alternis  fscmiuas  fieri,  purere  sine  mare,  vulgus  credit" — adds, 
"  Aristotoles  negat."  But  ho  leaves  the  subject  there;  and  continues 
in  such  a  strain,  in  both  tho  books  quoted,  that  his  authority  hai 
been  cited  in  support  of  these  and  other  absurdities.  Thus  wo  m 
told  that  magicians  looked  on  it  with  the  greatest  admiration,  as 
possessing  tho  magical  power  of  alluring  men. 

It  would  bo  a  waste  of  timo  and  space  to  cnumerato  all  the  won- 
derful powers  that  were  attributed  to  it;  but  among  other  accom- 
plishments it  was  said  to  imitate  tho  language  of  men,  in  order  to 
draw  to  it  shepherds  whom  it  devoured  at  leisure,  and  to  have  the 
power  of  charming  dogs  so  that  they  became  dumb. 

The  animal  does  not  seem  to  have  made  a  part  of  the  Roman 
shows  till  a  comparatively  late  period.  The  third  Gordian  appears 
to  have  been  the  first  who  so  introduced  it ;  ten  are  said  to  have 
made  their  appearanco  at  tho  games  given  by  the  emperor  Philip, 
about  a.d.  247. 

The  early  modern  naturalists  repeated  the  fables  of  the  ancients. 
Even  Be'lon,  who  was  a  good  observer,  gives  "  Lc  Portrait  de  la  Civette, 
qu'on  nommoit  anciennement  Hyaena."  This  figure  is  by  no  means 
bad  for  the  time,  and  beneath  in  the  small  quarto  volume  '  Portraits 
D'Oyseaux,  Animaux,'  &c,  &c,  is  the  following  quatrain  : — 

"  Voyant  cecy,  tu  voy  de  la  Civette 
Le  vray  portrait :  qui  rend  abondammcnt 
Par  son  conduit  le  muse,  pour  excrement, 
Odeur,  quo  plus  a  sentir  on  souhaitc." 

And  this  is  the  more  curious  when  we  find  the  same  author  (' Aquat.') 
giving  a  very  fair  cut  of  the  Striped  Hyaena  (which  Gesner,  Aldro- 
vandus,  and  Jonston  copied)  as  the  sea-wolf,  an  amphibious  animal, 
satiating  itself  with  fish,  and  seen  on  the  shore  of  the  British  Ocean. 

Pennant  notices  the  propensity  of  this  species  to  violate  the  reposi- 
tories of  the  dead,  and  greedily  devour  the  putrid  contents  of  the 
grave.  He  also  states,  that  it  preys  on  the  herds  and  flocks ;  but  adds, 
on  the  authority  of  Shaw  ('Travels'),  that  for  want  of  other  food  it 
will  eat  the  roots  of  plants,  and  that  it  will  feed  on  the  tender  shoots 
of  palms.  He  speaks  of  it  as  an  unsociable  animal,  solitary,  and 
inhabiting  the  chasms  of  the  rocks,  and  says  (also  on  the  authority  of 
Shaw),  that  the  superstitious  Arabs,  when  they  kill  one,  carefully  bury 
the  head,  least  it  should  be  applied  to  magical  purposes ;  as  the  neck 
was  of  old  by  the  Thessalian  sorceress — 

"  Viscera  non  Lyncis,  non  dira  nodus  Hyaenai 
Defuit." 

"  Nor  entrails  of  the  spotted  Lynx  she  lacks, 
Nor  bony  joints  from  fell  IIya?nas'  backs." — Lucan — Rowe. 

After  referring  to  the  wild  opinions  of  the  ancients  on  this  subject, 
he  remarks,  that  it  is  no  wonder  that  an  ignorant  Arab  should  attri- 
bute to  its  remains  preternatural  powers. 

"  They  are,"  continues  Pennant,  "  cruel,  fierce,  and  untameable 
animals,  with  a  most  malevolent  aspect;  have  a  sort  of  obstinate 
courage,  which  will  make  them  face  stronger  quadrupeds  than  them- 
selves. Kaempfer  relates  that  he  saw  one  which  had  put  two  lions  to 
flight,  regarding  them  with  the  utmost  coolness."  ('  Synopsis  Quadr.') 
This  is  a  somewhat  extraordinary  translation  of  a  passage  in  the 
second  fasciculus  of  Kaempfer's  '  Amoenitates  Exoticae,'  where  he  relates 
that  he  went  to  see  a  male  Hyaena  (Kaftaar),  which  a  certain  rich 
Gabr,  or  fire-worshipper,  kept  as  a  curiosity,  the  animal  having  been 
taken  when  a  suckling.  It  was  muzzled  by  means  of  a  rope  fastened 
round  its  jaws,  led  out,  and  the  rope  lengthened  so  as  to  enable  the 
animal  to  run  more  freely ;  and  Kaempfer  goes  on  to  say,  "  Narrabant 
Gabri,  sic  fraenatum  nuper  se  opposuisse  duobus  leonibus,  quos, 
adspectante  serenissimo,*  in  fugam  verterit."  Kaempfer  gives  a 
figure  which,  though  rude,  cannot  be  mistaken  for  any  animal  but  a 
SU'iped  Hyaena.  Pennant  seems  to  have  been  aware  of  his  miscon- 
struction, for  afterwards,  in  his  '  History  of  Quadrupeds,'  he  stops  at, 
"put  two  lions  to  flight,"  omitting,  "regarding  them  with  the  utmost 
coolness." 

Ia  the  last-mentioned  work  Pennant  remarks,  that  it  will  venture 
near  towns ;  and  quotes  Niebuhr  as  authority  that  it  will,  about 
Gambron,  in  the  season  when  the  inhabitants  sleep  in  the  open  air, 
snatch  away  children  from  the  sides  of  their  parents. 

It  has  been  the  custom,  among  other  fabulous  assertions,  to  state 
that  the  Hyaena  is  not  to  be  tamed  :  now,  as  Mr.  Bennett  observes, 
in  the  '  Tower  Menagerie,'  there  is  scarcely  any  animal  that  submits 
with  greater  facility  to  the  control  of  man.  He  speaks  of  the 
docility  and  attachment  to  his  keepers  manifested  by  the  Striped 
Hyaena,  especially  when  allowed  a  certain  degree  of  liberty,  which  the 
animal  shows  no  disposition  to  abuse,  though  those  which  are  carried 
about  from  fair  to  fair  in  close  caravans  are  surly  aud  dangerous  from 
irritation  and  ill-treatment.  The  individual  which  Mr.  Bennett 
figures  was  remarkably  tame,  and  confined  in  the  same  den  with  one 

*  The  king  of  Persia,  apparently. 
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of  the  American  bears.  [Bear.]  Colonel  Sykes  ('  Proc.  Zool.  Soc.,' 
1830-31)  remarks,  that  this  species,  Turrus  of  tho  Mahrattas,  is 
numerous  in  Dukhun  (Dcccan),  and  susceptible  of  the  same  domesti- 
cation as  a  dog.  Other  travellers  speak  of  the  Hyaena  being  susceptible 
of  domestication  and  performing  the  duty  of  watch-dogs. 

The  Striped  H  y  acna  is  found  in  Asia,  and  Northern  and  Central 
Africa,  the  mountains  of  Caucasus,  and  tho  Altaic  Chain,  Asiatic 
Turkey,  Syria,  Persia,  Barbary,  and  Senegal,  and  even  as  low  as  the 
Uape.  There  arc  living  specimens  in  the  Gardens  of  the  Zoological 
/Society  at  the  Regent's  Park. 

H.  maculata  (Humboldt),  the  Spotted  Hyaena.  This  species  is  tho 
Tiger- Wolf  of  the  colonists  at  the  Cape ;  Uanis  crocuta  of  Erxleben 
and  Cniclin ;  Jlyccna  crocuta  of  Zimmerman  ;  Ilymia  Capensis  of 
Desmarest ;  Crocuta  maculata  of  Graj'.  Gcsner  has  a  figure  of  this 
species  devouring  a  dog ;  and  the  Spotted  Zilio  Hyaena  of  Jonston 
appears  to  owe  its  origin  to  the  same  animal. 


Spotted  nvocna  [Ilyccna  maculata). 

Cuvier  remarks  that  this  and  the  preceding  Hyaena  are  entirely 
distinct  specifically,  notwithstanding  their  generic  resemblance,  both 
externally  and  in  the  skeleton.  The  Spotted  Hyaena  has,  he  observes, 
no  mane  on  the  back,  and  instead  of  stripes  has  only  round  or  black 
spots  more  or  less  scattered.  He  states  that  the  last  lower  molar  in  tho 
Spotted  Hyaena  is  simply  compressed  and  bilobated  with  a  heel  or 
process  behind,  whilst  the  Striped  Hyaena  has  in  addition  a  particular 
tubercle  on  the  internal  surface  of  its  posterior  lobe ;  there  are  also 
other  osteological  differences,  which  the  reader  will  find  pointed  out 
in  the  '  Ossemeus  Fossiles.' 

Size  rather  less  than  that  of  the  Striped  Hyaena.  Muzzle  short, 
but  not  so  abruptly  truncated.  Ears  short  and  broad,  nearly  quadri- 
lateral. Colour  yellowish-brown,  the  whole  body  covered  with 
numerous  spots  of  a  deeper  brown,  tolerably  uniform  in  size,  but 
sometimes  not  very  distinctly  marked,  and  occasionally  arranged  in 
longitudinal  rows.  Hair  shorter  than  in  the  Striped  Hyaena;  and 
though  loDger  on  the  neck  and  in  the  central  line  of  the  back  than 
elsewhere,  it  does  not  form  so  distinct  and  well-furnished  a  mane  as 
that  of  the  Striped  Hyaena  Tail  blackish-brown,  covered  with  long 
bushy  hair.  (Bennett.) 

It  is  found  in  the  south  of  Africa,  and  especially  the  neighbourhood 
of  the  Cape  of  Good  Hope.  Lesson  and  others  Bay  that  it  is  found 
even  as  high  as  Barbary,  but  this  is  doubtful.  Ludolph,  in  his '  Ethiopia,' 
or  rather  the  translator  (i.  10),  says,  "  The  hyaena,  or  the  Crocuta, 
near  akin  to  the  wolfe,  is  the  most  voracious  of  their  wild  beasts;  for 
she  not  only  by  night  and  by  stealth,  but  openly  and  in  the  daytime, 
preys  upon  all  she  meets  with,  men  or  cattle  ;  and  rather  than  fail, 
digs  down  the  walls  of  houses  and  stables.  Gregory  described  her 
to  be  speckled  with  black  and  white  spots."  To  this  is  appended  the 
following  note  : — "  Begot  between  a  Hyaena  and  a  Lioness  :  familiar 
to  Ethiopia.  See  '  Solinus,'  L  65,  and  Salmatius  upon  him."  There 
is  a  living  specimen  in  the  Gardens  of  the  Zoological  Society,  at  the 
Regent's  Park.    It  came  from  South  Africa. 

Numerous  are  the  writers  who  have  treated  of  the  habits  of  this 
destructive  animal.  Le  Vaillant,  Sparnnan,  and  other  travellers  give 
very  interesting  accounts  of  its  manners ;  but  we  select  the  statement 
made  in  the  first  catalogue  of  the  African  Museum  (where  it  is 
named  H.  maculata),  which  was  dispersed  in  1838,  because  we 
think  that  the  statement  carries  internal  evidence  of  its  having  pro- 
ceeded from  the  pen  of  the  eminent  and  accurate  zoologist  under 
whose  zealous  superintendence  that  collection  was  made.  The  cata- 
logue, then,  states  that  there  are  two  species  of  Hyaena  in  South 
Africa,  and  that  the  Spotted  Hyaena,  or  Tiger-Wolf  of  the  colonists, 
is  more  numerous  and  more  widely  diffused  than  the  other  species, 
which  has  the  name  of  the  Strand,  or  Coast-Wolf,  and  is  also  more 
voracious  and  destructive,  not  only  devouring  such  animals  as  it 
chances  to  find  dead,  but  also  carrying  off  the  smaller  ones  from  the 
pens  of  the  farmers  during  the  night,  and  often  succeeding  in  killing 
or  mutilating  such  of  the  larger  kinds  as  have  not  been  secured  before 
dusk.  Sickly  animals,  it  appears,  are  less  liable  to  suffer  from  the 
voracity  of  this  creature  than  those  that  are  in  full  health ;  the 
latter,  by  their  rapid  flight,  inspiring  their  enemy  with  a  courage  of 
which  by  nature  he  is  destitute;  whereas  the  sickly  face  him,  and 
thus  iutimidate  him  from  attacks  which  might  be  successful  if  made. 
So  ansious  is  he  for  the  flight  of  the  animals,  as  a  preliminary  to  his 


attack,  that  ho  uses  all  the  grimace  and  threatening  he  can  command 
to  induce  them  to  run,  and  never  dares  to  attack  them  unless  they 
do  so.  "  The  character  of  this  hyaena,"  continues  the  author,  "  makes 
his  destruction  an  object  of  no  small  importance  to  the  fanners, 
whose  ingenious  snares  for  him  call  forth  amazing  cunning  and 
dexterity  on  the  part  of  the  animal  to  render  them  of  no  avail.  Tho 
more  common  methods  employed  against  beasts  of  prey,  such  as 
spring-guns,  traps,  &c.  do  not  succeed  in  his  case.  During  his 
nocturnal  wanderings  he  minutely  examines  every  object  that  presents 
itself  to  his  notice  with  which  he  is  not  perfectly  familiar ;  and  if  he 
see  reason  to  suspect  that  it  can  injure  him,  he  will  turn  back  and 
make  his  way  in  an  opposite  direction.  Thus  cords  or  leather  thongs, 
which  are  often  laid  across  the  footpaths  the  hyaena  is  accustomed  to 
travel  upon,  and  which  arc  attached  to  the  triggers  of  loaded  guns, 
with  the  design  that  his  contact  with  the  thong  may  cause  the 
discharge  of  the  gun  in  his  direction,  are  very  carefully  examined  by 
him,  and  the  usual  result  of  his  examination  is  his  deciding  against 
trusting  himself  in  contact  with  them.  The  farmers  have  so  often 
observed  this  result,  that  they  now  very  rarely  attempt  his  destruction 
by  this  means,  but  occasionally  succeed  by  substituting  for  cords  tho 
[  delicate  stems  of  creeping  plants,  which  are  regarded  by  him  without 
suspicion  until  ho  has  actually  suffered  through  them.  Many  other 
ingenious  methods,  suggested  by  the  necessity  of  the  case,  have  been 
adopted  by  the  farmers  for  tho  destruction  of  hyaenas;  but  a 
description  of  them,  though  clscwhcro  desirable,  would  here  be  out 
of  place.  This  species  seldom,  if  ever,  moves  abroad  during  the 
day,  but  passes  that  period  in  a  state  of  repose,  either  in  holes  in  the 
ground,  or  in  retired  situations  densely  covered  with  bush.  Night  is 
his  favourite  season  for  seeking  his  food ;  and  towards  nightfall  his 
bowlings  are  regularly  heard,  announcing  to  the  various  animals  the 
approach  of  their  voracious  enemy,  and  thus  enabling  many  of  them 
to  escape  his  wiles.  The  propensity  this  beast  has  for  howling  seems 
therefore  to  be  disadvantageous  to  him  ;  and  if  his  almost  continuous 
noise  be  not  intended  to  put  the  animals  upon  which  he  preys  upon 
their  guard,  its  actual  purpose  is  scarcely  conceivable.  Some  have 
surmised  it  to  bo  his  call  to  creatures  of  his  own  species;  but  that 
this  is  not  the  case  is  certain  from  the  fact  that  hyaenas  are  heard  to 
utter  their  supposed  call  even  while  separating  from  each  other 
farther  and  farther  as  each  cry  is  uttered ;  in  addition  to  which  it 
may  be  remarked  that  it  is  contrary  to  the  habit  of  this  animal  to 
hunt  in  company,  or  even  to  congregate  in  large  numbers,  save  when 
assembled  by  the  temptation  of  an  abundance  of  carrion.  A  still 
further  proof  that  the  hyaena's  cry  is  not  a  friendly  call  to  his  own 
species,  may  be  found  in  the  fact  that  when  individual  hyaenas  have 
found  a  dead  animal  they  cease  to  utter  their  melancholy  howl,  as  if 
in  fear  of  calling  participators  of  their  feast." 

It  appears  from  the  above  interesting  account  that  the  Spotted 
Hyaena  puts  in  practice  "  all  the  grimace  and  threatening  he  can 
command "  to  induce  the  objects  of  his  attack  to  run  :  in  other 
words,  his  plan  of  attack  is  founded  upon  intimidation.  May  not  his 
howls  be  intended  to  inspire  terror  and  shake  the  nerves  of  the  animals 
within  hearing  of  the  doleful  nocturnal  sounds] 

"  Till  lately,"  adds  the  author  in  conclusion,  "  hyaenas  were  in  the 
habit  of  paying  nightly  visits  to  the  streets  of  Cape  Town,  and  were 
regarded  as  very  useful  in  carrying  away  the  animal  refuse,  which 
might  otherwise  have  been  disagreeable.  Thi3  however  no  longer 
occurs,  partly  perhaps  from  better  regulations  now  existing  in  the 
town,  and  partly  from  the  number  of  these  animals  having  very 
greatly  decreased.  Even  now  however  individual  hyaenas  occasionally 
approach  the  town,  and  their  bowlings  are  sometimes  heard  under 
Table  Mountain,  and  in  other  directions,  during  the  nights.  In  the 
countries  inhabited  by  the  Kaffirs  they  are  very  numerous  and 
daring,  generally  approaching  the  villages  during  the  night,  and 
attempting,  either  by  strength  or  stratagem,  to  pass  the  wattles  by 
which  the  houses  are  defended.  If  they  be  thus  far  successful,  they 
next  endeavour  to  enter  the  houses,  which  they  sometimes  accomplish, 
in  which  case  they  not  unfrequently  carry  off  some  young  child  of 
the  family.  Scars  and  marks  on  various  parts  of  the  body  often  testify 
to  the  traveller  how  dangerous  a  foe  the  natives  have  in  this  animal." 

Mr.  Steedman,  in  his  '  Wanderings  and  Adventures  in  the  Interior 
of  Southern  Africa,'  gives  most  appalling  accounts  of  the  rapacity  ot 
the  Spotted  Hyaena.  He  states  that  Mr.  Shepstone,  in  a  letter  from 
Mamboland,  relates  that  the  nightly  attacks  of  wolves,  as  the  Hyaenas 
are  generally  called,  have  been  very  destructive  amongst  the  children 
and  youth ;  for  within  a  few  months  not  fewer  than  40  instances 
came  to  his  knowledge  wherein  that  beast  had  made  a  most  dreadful 
havoc.  "  To  show  clearly,"  says  that  gentleman,  "  the  preference  of 
the  wolf  (spotted  hyaena)  for  human  flesh,  it  will  be  necessary  to 
notice  that  when  the  Mambookies  build  their  houses,  which  are  in 
form  like  beehives,  and  tolerably  large,  often  18  or  20  feet  in  diameter, 
the  floor  is  raised  at  the  higher  or  back  part  of  the  house,  until 
within  3  or  4  feet  of  the  front,  where  it  suddenly  terminates,  leaving 
an  area  from  thence  to  the  wall,  in  which  every  night  the  calves  are 
tied  to  protect  them  from  the  storms  or  from  wild  beasts.  Now  it 
would  be  natural  to  suppose,  that  should  the  wolf  enter,  he  would 
seize  the  first  object  for  his  prey,  especially  as  the  natives  always  lie 
with  the  fire  at  their  feet ;  but  notwithstanding  this,  the  constant 
practice  of  this  animal  has  been  in  every  instance  to  pass  by  the 
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calves  in  tho  area,  and  oven  by  tho  firo,  and  to  tako  tho  children 
from  under  tho  mother's  kaross,  and  thin  in  such  a  gontlo  and  cautious 
manner,  that  tho  poor  parent  has  been  unconscious  of  her  loss  until 
the  cries  of  her  little  innocent  havo  reached  her  from  without  when 
a  close  prisoner  in  tho  jaws  of  the  monstor."  Mr.  Shcpstonc  then 
particularises  two  instances  within  his  own  knowledge,  ono  of  a  boy 
about  ten  years  of  age,  and  tho  other  of  a  little  girl  about  eight, 
who  had  been  carried  off  by  this  species,  and  wretchedly  mangled, 
but  recovered  by  the  attention  of  Mr.  Shepstone  and  his  friends. 
Notwithstanding  this  ferocity,  the  Spotted  Hyaena  has,  it  is  stated, 
been  domiciliated  in  tho  houses  of  the  peasantry,  "among  whom," 
says  Mr.  Bennett,  "  he  is  preferred  to  tho  dog  himself  for  attachment 
to  his  master,  for  general  sagacity,  and  even,  it  is  said,  for  his  quali- 
fications for  the  chose." 

//.  villosa  tho  Strand-Wolf.  In  a  communication  to  the  Zoological 
Society  of  London  (1833),  Dr.  Andrew  Smith  stated  his  belief  that 
the  Striped  Hyaena  does  not  inhabit  South  Africa ;  its  place  being 
occupied  by  the  H.  villosa,  which  bears,  when  young,  considerable 
resemblance  to  that  species.  II.  villosa  was  first  described  by  Dr. 
Smith  in  the  '  Transactions  of  the  Linnean  Society.'  This  animal  was 
considered  by  Cuvier  as  identical  with  L'Hydne  Brune  (II.  hrunnea  of 
Thunberg),  which  is  quoted  by  M.  Lesson  as  Hyene  Rousse,  (II.  rufa, 
of  Cuvier).  In  the  list  of  tho  specimens  of  Mammalia  in  tho  British 
Museum,  this  animal  is  regarded  as  a  variety  of  //.  striata.  The 
following  are  the  dimensions  of  a  specimen  in  Mr.  Steed  man's  col- 
lection : — 

Feet.  Inches. 


From  the  nose  to  the  root  of  the  tail      •       .    .  4 

Height  at  the  shoulder  ......  2 

Height  at  tho  croup   2 

Breadth  of  head  between  the  ears      .       .  .0 

Length  of  head  from  nose  to  occiput       .      .    .  0 

Length  of  the  ear.       ......  0 

Length  of  the  tail  to  the  extremity  of  the  vertebra)  0 

Length  of  the  tail  with  hair     .       .       .      .    .  1 


4 
4 
0 

&h 
10~ 
5 

9  A 
2 


Strand-Wolf  (Hycena  villosa). 

The  hair  is  described  as  remarkably  long,  coarse,  and  shaggy  over 
the  whole  body  of  the  animal ;  whilst  on  the  head,  ears,  and  extremi- 
ties alone  it  is  Bhort  and  crisp.  Its  length  on  the  back  and  sides  is 
8  or  10  inches,  and  it  does  not  form  a  long  mane  on  the  spine,  as  is  the 
case  with  the  common  Striped  Hyaena.  The  general  colour  of  the  head, 
body,  and  extremities,  is  grizzled  brown,  from  the  long  hairs  being 
grayish  at  the  roots  and  brown  at  the  points,  marked  on  the  sides  and 
hips  with  large  but  rather  indistinct  transverse  bands  of  a  deep 
vinous  brown-colour.  The  legs,  particularly  those  before,  which  as  in 
other  Hytcnas,  are  much  longer  than  those  behind,  are  marked  with 
transverse  black  bands  much  more  distinct  and  apparent  than  those 
on  the  body.  The  upper  lip  is  furnished  with  remarkably  long 
bristly  black  moustaches,  and  the  tail,  which  is  thickly  covered  with 
long  hair,  and  of  greater  length  than  in  the  common  Hyaena,  is  uni- 
form dark-brown.  The  fore-arms  and  thighs  are  darker  than  other 
parts  of  the  animal,  and  a  large  collar  of  dirty  yellowish-white  sur- 
rounds the  throat  and  extends  up  the  sides  of  the  neck,  occupying 
the  entire  space  between  the  setting  on  of  the  head  and  shoulders. 
Under  each  eye  is  a  large  irregular  black  patch  ;  the  chin  is  black  also, 
and  a  narrow  band  of  the  same  colour  marks  the  junction  of  the 
head  and  neck,  bordered  by  the  dirty  white  collar  above  mentioned. 
The  ears  are  large,  erect,  and  rather  pointed.  The  individual  was 
aged,  all  the  teeth  being  much  worn  :  the  two  exterior  incisors  were 
much  larger  than  the  others,  and  had  the  form  and  size  of  small 
canines.  A  young  one,  19  inches  in  leugth,  also  in  Mr.  Steedman's 
collection,  exhibited  all  tL  e  general  characters  of  the  aged  specimen, 
excepting  that  the  hair  was  shorter  and  more  woolly.  (Steedmau.) 

This  animal  inhabits  the  sea-coast  throughout  the  whole  extent  of 


Southern  Africa,  but  is  by  no  means  so  common  as  the  Spotted 
1  Iya;iia.  The  young  specimen  mentioned  above  w:w  obtained  alive  witli 
two  others  in  the  neighbourhood  of  the  Nieuveld  Mountains,  a  consider- 
able distance  in  the  interior  of  the  country,  which  shows,  as  Mr 
Steedmau  observes,  that  tho  species  is  not  so  strictly  confined  to  the 
vicinity  of  tho  sea-coast,  as  its  name  '  Straand-Wolf '  would  imply,  or 
as  the  accounts  of  travellers  would  lead  us  to  imagine. 

The  Straand-Wolf  devours  carrion  and  sucli  dead  animal  substances, 
whales  for  instance,  as  the  sea  casts  up  :  but  when  pressed  by  hunger 
its  habits  seem  to  resomblo  those  of  the  other  species,  for  it  then  com- 
mits serious  depredations  on  tho  flocks  and  herds  of  the  colonists, 
who  hold  its  incursions  in  great  (bead.  Mr.  Steedmau,  who  states 
this,  says  he  saw  a  very  fine  specimen,  which  had  boon  shot  by  a 
farmer  residing  in  tho  vicinity  of  Blauwberg,  and  was  informed  that 
it  had  destroyed  three  large  calves  belonging  to  the  farmer.  He  adds, 
that  it  is  said  to  be  a  remarkably  cunning  animal,  retiring  to  a  consider- 
able distance  from  the  scene  of  its  depredations  to  elude  pursuit,  and 
concealing  itself  during  tho  day-time  in  the  mountains,  or  in  tho 
thick  bush,  which  extends  in  large  patches  throughout  tho  sandy 
district  in  which  it  is  usually  found. 

II.  rufa,  the  Brown  Hyaoua.  It  is  tho  Crocula  Irunnea  of  Gray; 
//.  fusecu  of  Geoffroy;  tho  II.  crocuta  rufa  of  Fischer,  and  the  If. 
Irunnea  of  Thunberg.  This  species  is  a  native  of  South  Africa,  and 
has  been  taken  at  Natal.  There  is  a  living  specimen  at  present  in  tho 
collodion  of  the  Zoological  Society  in  Regent's  Park. 

Fossil  Ilyccnas. — Fossil  Hyaenas  occur  abundantly  in  the  third  period 
of  the  Tertiary  deposits  (Pliocene  of  Lyell),  especially  in  the  ossiferous 
caverns.  Dr.  Buckland  gives  the  following  localities  for  the  remains  of 
Hyaenas  in  caves  or  fissures : — Kirkdale,  Plymouth,  Crawley  Rocks,  ncai 
Swansea,  Paviland  Caves  near  Swansea,  district  of  Muggeudorf,  district 
of  the  Harz,  Fouvtnt  in  France,  Suudwick  in  Westphalia,  and  Kostritz 
near  Leipzig.  Those  found  in  the  superficial  loam  or  gravel  are 
stated  to  have  occurred  at  Lawford  near  Rugby,  at  Herzberg,  and 
Osterode,  Canstadt  near  Stutgardt,  Eichstadt  in  Bavaria,  and  the  Val- 
d'Arno  near  Florence.  The  fossil  species  named  are  II.  epelwa,  Goldf. ; 
II.  spelwa  major,  Goldf. ;  II.  prisca  (fiyene  Rayee  Fossile),  M.  De  Serres  ; 
//.  intermedia,  M.  De  Serres ;  H.  Perrierii,  Brav.,  Croiz.,  and  Job.  ; 
II.  Arvernensis,  Brav.,  Croiz.,  and  Job. ;  and  II.  dulia,  Brav.,  Croiz., 
and  Job.  Of  these  the  only  species  which  has  been  found  in  the 
caves  of  great  Britain  is  the  II.  spehea.  As  the  discovery  of  the 
bones  principally  of  this  animal  in  the  caves  at  Kirkdale  were  amongst 
the  first  to  attract  attention  among  the  numerous  extinct  Mammalia 
which  formerly  lived  in  Great  Britain,  we  give  an  extract  from  Dr. 
Buckland's  description  of  that  remarkable  locality. 

"  Both  the  roof  and  the  floor  for  many  yards  from  the  entrance  are 
composed  of  regular  horizontal  strata  of  limestone,  uninterrupted  by 
the  slightest  appearance  of  fissure,  fracture,  or  stony  rubbish  of  any 
kind ;  but  farther  in  the  roof  and  sides  become  irregularly  arched, 
presenting  a  very  rugged  and  grotesque  appearance,  being  studded 
with  pendent  and  roundish  masses  of  chert  and  stalactite  ;  the  bottom 
of  the  cavern  is  visible  only  near  the  entrance,  and  its  irregularities, 
though  apparently  not  great,  have  been  filled  up  throughout  to  a 
nearly  level  surface  by  the  introduction  of  a  bed  of  mud  or  loamy 
sediment.  There  is  no  alternation  of  mud  with  any  repeated  beds  of 
stalactite,  but  simply  a  partial  deposit  of  the  latter  on  the  floor 
beneath  it ;  and  it  was  chiefly  in  the  lower  part  of  the  earthy  sedi- 
ment, and  in  the  stalagmitic  matter  beneath  it,  that  the  animal 
remains  were  found  :  there  was  nowhere  any  black  earth,  or  admix- 
ture of  animal  matter,  except  an  infinity  of  extremely  minute  particles 
of  undecomposed  bone.  In  the  whole  extent  of  the  cave  only  a  very 
few  large  bones  have  been  discovered  perfect;  most  of  them  are 
broken  into  small  angular  fragments  and  chips,  the  greater  part  of 
which  lay  separately  in  the  mud,  whilst  others  were  wholly  or 
partially  invested  with  stalagmite;  and  others  again  mixed  with 
masses  of  still  smaller  fragments,  and  cemented  by  stalagmite,  so  as 
to  fomi  an  osseous  breccia.  In  some  few  places  where  the  mud  was 
shallow  and  the  heaps  of  teeth  and  bones  considerable,  parts  of  the 
latter  were  elevated  some  inches  above  the  surface  of  the  mud  and  its 
stalagmitic  crust,  and  the  upper  ends  of  the  bones  thu3  projecting, 
like  the  legs  of  pigeons  through  a  pie-crust,  into  the  void  space  above, 
have  become  thinly  covered  with  stalagmitic  drippings,  whilst  their 
lower  extremities  have  no  such  incrustation,  and  have  simply  the  mud 
adhering  to  them  in  which  they  have  been  imbedded ;  a  horizontal 
crust  of  stalagmite  about  an  inch  thick  crosses  the  middle  of  these 
bones,  and  retains  them  firmly  in  the  position  they  occupied  at  the 
bottom  of  the  cave.  A  large  flat  plate  of  stalagmite,  corresponding 
in  all  respects  with  the  above  description,  and  containing  three  long 
bones  fixed  so  as  to  form  almost  a  right  angle  with  the  plane  of  the 
stalagmite,  is  in  the  collection  of  the  Rev.  Mr.  Smith  of  Kirby  Moor- 
side.  The  same  gentleman  has  also,  among  many  other  valuable 
specimens,  a  fragment  of  the  thigh-bone  of  an  elephant,  which  is  the 
largest  I  have  seen  from  this  cave.  The  effect  of  the  loam  and  the 
stalagmite  in  preserving  the  bones  from  decomposition,  by  protecting 
them  from  atmospheric  air,  has  been  very  remarkable  ;  some  that  had 
lain  uncovered  in  the  cave  for  a  long  time  before  the  introduction  of 
the  loam  were  in  various  stages  of  decomposition,  but  even  in  these 
the  further  progress  of  decay  appears  to  have  been  arrested  as  soon  as 
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they  became  covered  with  it,  and  in  the  greater  number  little  or  no 
destruction  of  their  form,  and  scarcely  any  of  their  substance,  has 
taken  place.  I  have  found  on  immersing  fragments  of  these  bones  in 
acid  till  tbe  phosphate  and  carbonate  of  lime  were  removed,  that 
nearly  the  whole  of  their  original  gelatine  has  been  preserved. 

"  Analogous  cases  of  animal  remains  preserved  from  decay  by  the 
protection  of  similar  diluvial  mud  occur  on  the  coast  of  Essex  near 
Walton,  and  at  Lawford,  near  Rugby,  in  Warwickshire.  Here  the 
bones  of  the  same  species  of  elephant,  rhinoceros,  and  other  diluvial 
animals  occur  in  a  state  of  freshness  and  perfection  even  exceeding 
that  of  those  in  the  cave  at  Kirkdale,  and  from  a  similar  cause, 
namely,  their  having  been  guarded  from  the  access  of  atmospheric  air, 
or  the  percolation  of  water,  by  the  argillaceous  matrix  in  which  they 
have  been  imbedded ;  whilst  other  bones  that  have  lain  the  same 
length  of  time  in  diluvial  sand  or  gravel,  and  have  been  subject  to  the 
constant  percolation  of  water,  have  lost  their  compactness  and  strength 
and  great  part  of  their  gelatine,  and  are  often  ready  to  fall  to  pieces  on 
the  slightest  touch,  and  this  where  the  beds  of  clay  and  gravel  alter- 
nate in  tho  same  quarry,  as  at  Lawford.  The  bottom  of  the  cave  on 
first  removing  the  mud  was  found  to  be  strewed  all  over  like  a  dog- 
kennel,  from  one  end  to  the  other,  with  hundreds  of  teeth  and  bones, 
or  rather  splintered  fragments  of  bones  of  all  the  animals  above 
enumerated  ;  they  were  found  in  greatest  quantity  near  its  mouth, 
simply  because-  its  area  in  this  part  was  most  capacious;  those  of  the 
larger  animals — elephant,  rhinoceros,  &c. — were  found  co-extensively 
with  all  tho  rest,  even  in  the  inmost  and  smallest  recesses. 

"  Scarcely  a  single  bone  has  escaped  fracture,  with  the  exception  of 
the  astragalus  and  other  hard  and  solid  bones  of  the  tarsus  and  carpus 
joints,  and  those  of  tho  feet.  On  some  of  the  bones  marks  may  be 
traced  which,  on  applying  one  to  tho  other,  appear  exactly  to  fit  the 
form  of  the  canine  teeth  of  the  hyocna  that  occur  in  the  cave.  The 
hyoonas'  bones  have  been  broken  and  apparently  gnawed  equally  with 
those  of  the  other  animals. 

"  Heaps  of  small  splinters,  and  highly  comminuted  yet  angular 
fragments  of  bones,  mixed  with  teeth  of  all  the  varieties  of  animals 
above  enumerated,  iay  in  the  bottom  of  the  den,  occasionally  adhering 
together  by  stalagmite,  and  forming,  as  has  been  before  mentioned, 
an  osseous  breccia.  Many  insulated  fragments  also  are  wholly  or 
partially  enveloped  in  stalagmito,  both  externally  and  internally. 
Not  one  skull  is  to  be  found  entire ;  and  it  is  so  rare  to  find  a  large 
bone  of  any  kind  that  has  not  been  more  or  less  broken,  that  there  is 
no  hope  of  obtaining  the  materials  for  the  construction  of  a  single 
limb,  and  still  less  of  an  entire  skeleton.  The  jaw-bones  also  even  of 
the  hyaenas  are  broken  to  pieces  like  the  rest ;  and  in  the  case  of  all 
the  animals,  the  number  of  teeth  and  solid  bones  of  the  tarsus  and 
carpus  is  more  than  twenty  times  as  great  as  could  have  been  supplied 
by  the  individuals  whose  other  bones  wc  find  mixed  with  them." 

Dr.  Buckland  continues : — 

*'  Mr.  Gibson  alone  collected  more  than  three  hundred  canine  teeth 
of  the  hyaena,  which  at  least  must  have  belonged  to  seventy-five 
individuals,  and,  adding  to  these  the  canine  teeth  I  have  seen  in  other 
collections,  I  cannot  calculate  the  total  number  of  hyaenas  of  which 
there  is  evidence  at  less  than  two  or  three  hundred.  The  only  remains 
that  have  been  found  of  the  tiger  species  are  two  large  canine  teeth 
and  two  molar  teeth,  exceeding  in  size  the  largest  lion's  or  Bengal 
tiger's.  There  is  one  tusk  only  of  a  bear,  which  exactly  resembles 
those  of  the  extinct  Ursus  spelceus  of  the  caves  of  Germany. 

"  In  many  of  the  most  highly-preserved  specimens  of  teeth  and 
bones  there  is  a  curious  circumstance,  which  before  I  visited  Kirkdale 
had  convinced  me  of  the  existence  of  the  den,  namely,  a  partial  polish 
and  wearing  away  to  a  considerable  depth  of  one  side  only  :  many 
straight  fragments  of  the  larger  bones  have  one  entire  side,  or  the 
fractured  edges  of  one  side,  rubbed  down  and  worn  completely  smooth, 
whilst  the  opposite  side  and  ends  of  the  same  bones  are  sharp  and 
untouched,  in  the  same  manner  as  the  upper  portions  of  pitching 
stones  in  the  streets  become  rounded  and  polished,  whilst  their  lower 
part3  retain  the  exact  form  and  angles  which  they  possessed  when 
first  laid  down.  This  can  only  be  explained  by  referring  the  partial 
destruction  of  the  solid  bone  to  friction  from  the  continual  treading 
of  the  hytenas  and  rubbing  of  their  skins  on  the  side  that  lay  upper- 
most at  the  bottom  of  the  den." 

The  species  of  Hyaena  whose  remains  have  been  found  in  such  large 
numbers  in  the  caves  at  Kirkdale  and  other  parts  of  this  country  was 
first  determined  by  Cuvier.  It  differs  chiefly  in  its  larger  and  more 
robust  proportions ;  the  scapula  is  narrower  in  proportion  to  its 
articular  extremity,  and  the  deltoid  crest  of  the  humerus  is  longer 
and  stronger. 

"  In  the  numerous  specimens,"  says  Professor  Owen,  "  of  the  Fossil 
Hysena  from  British  localities  which  I  have  examined  and  compared 
in  public  and  private  collections,  I  have  not  hitherto  detected  any 
characters  indicative  of  a  species  distinct  from  the  Hycena  spelcBa; 
the  differences  observed  have  been  those  only  of  size  and  dental 
development,  depending  on  diversity  of  sex  and  age.  Of  that  fossil 
species  which  is  more  nearly  allied  to  the  Striped  Hyaena  {Hycena 
Monspessulana,  Christol)  no  trace  has  presented  itself  to  my  notice. 
It  appears  to  have  been  confined  to  the  middle  of  France,  Languedoc, 
and  Italy.  Fossil  remains  of  the  Hyaena  have  been  discovered  by 
MM,  Baker  and  Durand  in  the  tertiary  strata  of  the  Sewalik  Hills ; 
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and,  what  is  more  remarkable,  wero  represented  in  the  ancient  Fauna 
of  South  America  by  a  species  which  its  discoverer  Dr.  Lund  has 
termed  Hycena  neogcea."    (Owen,  British  Fossil  Mammals.) 

HYALiE'IDjE,  a  family  of  Pteropoda,  according  to  the  systems  of 
Lamarck  and  Cuvier,  but  belonging  to  the  family  Thecosomata  (order 
Aporobranchiata)  of  De  Blainville.  M.  Rang,  in  his  '  Tableau  Me'tho- 
dique,'  follows  De  FeYussac  in  making  the  Hyalceidce  a  family,  and 
enumerates  the  following  genera  as  composing  it : — Gymbulia,  Li/macina, 
Hyalcea,  Cleodora,  Cuvieria,  Eurybia,  and  Psyche. 

The  following  are  the  characters  of  the  family : — Animal  furnished 
with  a  head,  but  it  is  not  distinct,  with  a  third  natatory  membrane 
smaller  and  intermediate  at  the  ventral  part ;  mouth  situated  at  tho 
bottom  of  a  cavity  formed  by  tho  union  of  the  locomotive  organs. 

Shell  nearly  always  present,  and  very  variable  in  form.  The  shell 
is  absent  in  the  genus  Psyche. 

Cymbulia. — Cuvier  describes  the  Cymbulice  as  having  a  cartilaginous 
or  gelatinous  envelope  in  the  form  of  a  boat  or  slipper,  beset  with 
points  in  longitudinal  rows  ;  and  the  animal  itself  as  possessing  two 
great  wings  of  a  vascular  tissue,  which  are  at  once  branchiae  and  fins, 
and  between  them  on  the  open  side  a  third  smaller  lobe,  which  is  three- 
pointed.  The  mouth  with  two  small  tentacula  is  placed  between  the 
wings,  towards  the  shut  side  of  the  shell,  and  above  two  small  eyes 
and  the  orifice  of  generation,  whence  issues  an  intromissive  male 
organ  in  the  form  of  a  small  proboscis  (trompe).  The  transparency 
of  the  texture  permits  the  observer  to  distinguish  the  heart,  the  brain, 
and  the  viscera  through  the  envelopes. 

M.  Rang  gives  the  following  characters  of  this  genus : — Animal 
oblong,  gelatinous,  transparent,  furnished  with  two  eyes  (?),  two 
tentacles  (?),  and  a  mouth  in  the  form  of  a  proboscis  (trompe)  ?  Two 
lateral  fins,  which  are  large  and  rounded,  carry  the  vascular  net  of  the 
branchiae ;  they  are  united  at  their  base,  on  the  posterior  side,  by  an 
intermediate  appendage  in  form  of  an  elongated  lobe. 

Shell  gelatinoso-cartilaginous,  oblong,  in  the  form  of  a  slipper, 
entirely  covered  with  a  delicate  and  hardly  visible  membrane,  with  a 
superior  opening,  long  and  truncated  at  one  of  its  extremities. 
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Cymbulia. 

a,  a,  fins ;  h,  the  interim. .Hate  lobe  ;  »,  the  viscera,  seen  through  tho  shell ; 
h,  the  shell, 

Tho  following  is  Mr.  G.  B.  Sowerby's  representation  of  Cymbulia 
('Genera/  No.  39). 


a,  the  animal  in  the  shell,  seen  from  above;  i,  the  shell,  seen  edgewise ; 
e,  the  shell,  seen  from  above. 
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M.  Rang  further  observes  that  this  curious  and  very  incompletely 
known  genus  only  contains  a  single  species,  which  is  ibuuci  in  the 
Mediterranean  Sea;  and  ho  odds  that  he  only  knows  it  by  a  dl'awin  ; 
communicated  to  him  by  Cuvier,  who  remarks  ('Regno  Animal')  that 
in  the  figure  given  by  M.  De  Blainville  (' Malacologie,'  xlvi.  8)  tho 
animal  is  placed  in  the  shell  the  wrong  way  ("en  sens  contraire  du 
veritable"),  and  that  his  (Cuvier's)  description  rests  on  recent  and 
repeated  observations  made  by  M.  Laurillaud.  M.  Deshayes  confirms 
this  remark  as  to  the  inverse  position  of  the  animal,  and  says  that  he 
has  had  occasion  to  verify  it  often. 

M.  Rang  in  1829  knew  but  one  species.  M.  Deshayes,  iu  his 
edition  of  Lamarck  (1836),  enumerates  five.  The  species  known  to 
M.  Rang  must  have  been  Cymbulia  Peronii. 

Limacina  (Spiratella,  De  Bl.).  — Animal  elongated  anteriorly,  turned 
into  a  spiral  form  behind  ;  branchice  in  the  form  of  plaits  on  the  back ; 
mouth  furnished  with  two  small  appendages,  which  arc  united  by  one 
of  their  extremities  to  the  anterior  border. 

Shell  very  delicate,  fragile,  vitreous,  spiral,  not  carinated,  turning 
rather  obliquely  on  itself,  with  a  circular  aperture  and  simple  borders. 
(Rang.) 

Cuvier  is  of  opinion  that  the  Limacina  ought,  according  to  the 
description  of  Fabricius,  to  bear  a  strong  relationship  to  Pneumoder- 
mon;  but  their  body  is  terminated  by  a  tail,  which  is  twisted  spirally 
("contournee  en  spirale"),  and  is  lodged  in  a  very  delicate  shell,  of 
one  whorl  and  a  half,  umbilicated  on  one  side  and  flattened  on  the 
other.  Cuvier  adds  that  the  animal  uses  its  shell  as  a  boat  and  its 
wings  as  oars  when  it  would  swim  on  the  surface  of  the  sea.  The 
same  author  remarks,  that  the  only  species,  Clio  helicina  of  Phipps 
and  Gmelin,  is  scarcely  less  abundant  in  the  icy  sea  than  Clio  borealis 
[Clio],  and  is  considered  as  one  of  the  principal  aliments  of  the  whale. 
He  observes  that  he  does  not  know  whether  the  animal  figured  by 
Mr.  Scoresby,  of  which  M.  De  Blainville  ('  Malacologie,'  pi.  xlviii.  bis, 
f.  5)  makes  his  genus  Spiratella,  is  in  reality,  as  M.  De  Blainville 
believes,  the  same  animal  with  that  of  Phipps  and  Fabricius.  M.  Rang 
considers  Spiratella  of  M.  De  Blainville  as  synonymous  with  Limacina, 
of  which  M.  Rang  states  that  but  one  species  is  known,  and  says  that 
it  would  be  interesting  to  have  new  accounts  of  it.  He  speaks  of  its 
inhabiting  the  North  Sea,  its  prodigious  abundance,  and  the  possi- 
bility of  its  serving  as  food  for  the  whales.  Phipps  mentions  it  as 
being  found  in  innumerable  quantities  in  the  arctic  seas,  and  describes 
its  body  as  of  the  size  of  a  pea,  rolled  up  into  a  spire  like  a  helix,  and 
its  ovate,  obtuse,  expanded  wings  as  being  greater  than  the  body. 
The  following  cut  is  taken  from  the  figure  of  M.  De  Blainville,  who 
founds  his  genus  (which  he  places  under  his  family  of  Pteropoda, 
between  Atlanta  and  Argonauta)  on  the  materials  furnished  by 
the  Rev.  Dr.  Scoresby,  and  considers  his  Spiratella  as  synonymous 
with  Cuvier's  Limacina. 


Spiratella  Limacina  of  De  Blainville. 

Mr.  G.  B.  Sowerby  gives  a  figure  of  a  Liraacma  ('  Genera  of  Recent 
and  Fossil  Shells,'  in  the  same  number  as  that  which  contains 
Cymbulia)  from  Messina.  He  describes  it  as  a  thin,  fragile,  spiral, 
discoid  shell,  umbilicated  on  both  sides,  and  carinated  on  the  back 
and  below,  with  a  membranaceous  lamellar  keel,  and  he  says  that  it 
has  externally  much  the  appearance  of  a  very  diminutive  umbilicated 
Nautilus. 

M.  Deshayes,  in  his  edition  of  Lamarek,  remarks  that  the  Limacina', 
of  which  M.  De  Blainville  formed  his  genus  Spiratella,  have  in  fact 
much  analogy  with  the  Cleodorce ;  and  that  they  are  Cleodorce  whose 
shell  is  spiral,  and  not  swimming  Gastropods,  like  the  Carinarice  and 
Atlanta;.  M.  Deshayes  goes  on  to  state  that  he  has  many  individuals 
preserved  in  spirit,  which  he  owes  to  the  generosity  of  Dr.  Fleming, 
that  he  has  examined  them  with  attention,  and  that  they  have  not 
the  projecting  foot  of  Atlanta,  nor  a  fin-like  foot,  but  two  lateral 
fins  of  the  form  of  those  of  the  Cleodorce.  He  adds  that  they  have  no 
tentacles,  and  no  eyes,  but  a  mouth  in  the  shape  of  a  triangular  slit  at 
the  summit  of  the  angle  which  forms  the  fins.  The  shell  is  not 
closed  by  an  operculum  as  that  of  Atlanta  is.  The  anus  and  the 
organs  of  generation  have  their  issue  from  the  right  side,  below  the 
fin  and  at  its  base.  M.  Deshayes  is  of  opinion  that  the  genus  ought 
to  remain  among  the  Pteropods,  where  it  was  placed  by  Cuvier  and 
Lamarck. 

Spiralis. — Shell  thin,  transparent,  of  several  spiral  whorls,  coiled  to 
the  left,  spire  elevated  or  depressed,  sui'face  smooth  or  reticulated, 
mouth  angulated  below  or  canaliculated,  sometimes  prolonged  into  a 
spine-like  curved  beak.  Animal  elongated,  spiral ;  head  not  distinct ;  two 
fin-like  expansions  united  at  their  base  by  an  intermediate  lobe  bearing 
an  operculum ;  branchia;  in  a  cavity  formed  by  the  mantle.  Operculum 
vitreous,  very  thin  and  transparent,  of  few  whorls. 

This  genus  was  constituted  by  the  naturalists  attached  to  the 
exploring  ship  Bonite,  for  some  very  small  Pteropods  they  met  with 
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during  their  voyage.  They  are  distributed  through  all  Hea*,  and 
are  equally  present  in  tho  Atlantic,  the  Indian,  and  Pacific  Oceans. 
Three  species  of  this  genus  have  been  recorded  as  British,  S.  UUvdinjii, 
S.  Mac  Andrei,  and  -V.  Jcjfrcysii.    They  are  all  very  rare. 

Ilyalwa. — Animal  globular  or  oblong,  furnished  with  two  lateral 
expansions  more  or  less  elongated  backwards;  the  intermediate  lobe 
of  a  demi-circular  form  ;  two  very  short  tentacles,  hardly  distinct, 
contained  in  a  cylindrical  sheath  ;  the  aperture  of  the  mouth  provided 
with  two  labial  appendages ;  orifice  of  the  anus  at  the  right  ride  of 
the  mantle  ;  that  of  the  malo  organ  in  front  and  within  the  right 
tentacle ;  that  of  the  female  organ  on  the  same  side,  at  the  point  of 
separation  of  the  two  parts  of  tho  body ;  bronchia  pectinated  on  each 
side  in  a  particular  cavity. 

Shell  horny  or  vitreous,  transparent  and  fragile,  in  form  of  a  slipper, 
straight  or  recurved,  with  an  anterior  opening,  and  split  laterally, 
tricuspidated  backwards.  (Rang.) 

M.  Rang  remarks  that  this  beautiful  and  interesting  genus,  the 
anatomy  of  which  has  been  made  known  by  M.  Cuvier  and  M.  De 
Blainville,  is  perfectly  distinct  from  those  which  approach  it.  He 
speaks  of  the  Ilyalwa:  as  very  small  animals,  spread  over  all  the  seas 
of  the  torrid  zone  and  a  great  part  of  those  of  the  temperate  zones, 
and  of  the  occurrence  of  the  same  species  on  the  most  opposite  points 
of  the  globe.  He  adds  that  the  discovery  which  he  had  made  of  many 
species,  one  in  a  fossil  state,  had  caused  him  to  divide  the  Hyala  ■ 
into  the  two  following  groups:  1.  Globulosce. — Shell  subglobular, 
having  the  lateral  slits  nearly  as  long  as  itself,  and  the  appendages 
placed  very  much  backward.  II.  uncinata,  &c.  This  group,  he  says, 
is  the  most  numerous.  2.  Elongates. — Shell  elongated,  having  the 
lateral  slits  short  and  the  appendages  advanced.    II.  trispinosa,  &c. 

He  states  that  at  the  time  he  wrote  fivo  species  completed  the 
group,  and  gives  the  following  figure  of  a  Hyalwa. 


Hyalaa. 

a,  fins ;  b,  intermediate  lobe  ;  c,  mouth  ;  c,  lateral  expansions  of  the  mantle 
',,  viscera,  seen  through  the  shell;  h,  the  shell. 

Cuvier  describes  Hyalcea  as  having  two  great  wings,  no  tentacles,  a 
mantle  slit  at  the  sides,  lodging  the  branchiae  in  the  bottom  of  the 
fissures,  and  covered  by  a  shell  equally  slit  at  the  sides,  the  ventral 
surface  of  which  is  very  convex,  the  dorsal  flat  and  longer  than  the 
other,  and  the  transversal  line  which  unites  them  behind  furnished 
with  three  pointed  dentilations.  In  the  living  state,  the  animal  pro- 
jects by  the  lateral  slits  of  the  shell  filaments  more  or  less  long,  which 
are  productions  of  the  mantle.  Cuvier  concludes  by  observing  that 
the  species  most  known  (Anomia  tridentata,  Forskahl;  Carolina 
natans,  Abildgaard ;  Hyalaa  cornea  {tridentata),  Lamarck)  has  a 
small  yellowish  demi-transparent  shell,  which  is  found  in  the  Medi- 
terranean Sea  and  in  the  ocean. 


V.  / 


Syalma  tridentata. 
a,  the  anterior  border,  showing  the  mouth. 

M.  De  Blainville,  who  has  published  a  monograph  of  this  genus  in 
the  1  Journal  de  Physique '  and  in  the  '  Dictionuaire  des  Sciences 
Naturelles,'  states  that  it  contained  at  that  time  (1825)  from  five  to  six 
species,  all  of  which  appear  to  be  the  inhabitants  of  warm  climates. 
He  considers  the  genus  Qlandiolus  of  De  Montfort  as  belonging  to  the 
Hyalcece,  and  quotes  the  observation  of  M.  Defrance  to  that  effect  with 
approbation. 

M.  Deshayes  in  his  edition  of  Lamarck  (1836)  observes,  that  in  the 
comparison  which  the  latter  makes  of  the  Hyalcew  with  the  Conchi- 
fers,  he  had  remarked  that  they  approached  so  closely  that  he  had 
found  it  proper  to  place  the  Hyalcece  at  the  head  of  the  Mollu>k.=. 
Lamarck  had  suffered  himself  to  be  seduced  by  an  analogy  rather 
apparent  than  real.  It  is  not  with  the  Laniellibranchiate  Conchifers, 
continues  M.  Deshayes,  that  the  Hyaicece  should  be  compared,  but 
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with  the  Brachiopods,  an  inferior  class  of  animals  [Brachiopoda]  ; 
for  tho  Ilyalcum  and  the  Brachiopods  are  placed  in  the  shell  in  the 
Bame  way.  We  find,  he  observes,  in  the  Hyalccce  the  two  valves  of  the 
Terebratulm  soldered  together  ;  and,  in  becoming  free,  the  animal  has 
closed  the  umbo  of  the  great  valve,  and  the  shell  has  left  a  passage 
always  open  for  the  ciliated  appendages,  changed  into  locomotive 
organs.  This  comparison,  says  M.  Deshayes,  would  appear  sufficiently 
just,  and  yet  it  is  not.  Upon  the  examination  of  the  two  groups  we 
are  soon  convinced  of  their  dissemblance  in  all  the  essential  parts  of 
their  organisation.  To  this  we  beg  to  add,  that  it  will  be  probably 
difficult  to  establish  any  essential  difference  in  the  organisation  of  the 
two  groups  except  iipon  the  higher  development  of  the  nervous 
system,  and  the  presence  of  a  head  in  llyalcm.  M.  Deshayes  enume- 
rates sixteen  recent  species  exclusive  of  Hyalcea  cuspidata,  which,  he 
says,  is  not  a  true  Hyalcca,  as  Bosc,  De  Roissy,  and  Lamarck 
believed,  but  a  Cleodora.  Messrs.  Rang,  D'Orbigny,  Lesueur,  and 
Quoy  and  Gaimard,  have  principally  contributed  to  the  number  of 
species. 

H.  tridcnlata  is  the  Anomia  tridcnlata  of  Forskahl,  Gmelin,  and 
Dillwyn  ;  Ilyaltea  papilionacca  of  Bory  de  St.  Vincent;  //.  cornea 
of  De  Roissy.  M.  Deshayes  keeps  Lamarck's  synonym  with  a 
query  —  Monocidus  tclcmv.s  (?),  Linnreus.  It  is  a  native  of  the 
Mediterranean  and  the  seas  of  warm  climates.  The  size  scarcely 
reaches  that  of  a  small  hazel-nut. 

In  the  'History  of  British  Mollusca,'  II.  trispinosa  Is  admitted, 
a  specimen  having  been  taken  by  Mr.  Robert  Ball  at  Youghal  in 
Ireland. 

Clcodora.— Cuvier  remarks  that  the  Cleodorce,  for  which  Brown 
originally  founded  the  genus  Clio,  appear  analogous  to  the  Hyalda, 
in  the  simplicity  of  their  wings  and  the  absence  of  tentacles  between 
them  :  their  conic  or  pyramidal  shell, he  adds,  is  not  slit  on  tho  sides; 
and  he  quotes  M.  Bang's  genera  and  sub  genera. 

M.  Deshayes,  in  his  edition  of  Lamarck,  states  that  the  Cleoduric 
are  much  more  allied  to  the  Hyalace  than  the  Olios,  approaching  the 
former  not  only  in  having  a  shell,  but  also  in  the  form  of  the  animal, 
which  bears  a  great  resemblance  to  that  of  Hijalica.  It  is  not 
astonishing,  proceeds  M.  Deshayes,  to  see  Lamarck,  who  had  approxi- 
mated the  Cleoduric  to  the  Cliones,  indicate  not  very  natural  relations 
to  the  former ;  for  when  he  wrote  but  a  very  small  number  of  species 
were  known,  and  he  could  hardly  foresee  that  the  assiduous  researches 
of  Messrs.  Quoy  and  Gaimard,  Rang  and  D'Orbigny,  should  have 
contributed  to  throw  so  much  light  on  the  Pteropods  in  general,  and 
the  Hyalcece  and  Cleodorce  in  particular.  If  we  have  before  us  a  suffi- 
cient number  of  species  belonging  to  the  two  last-named  genera,  we 
shall  see  them  blend  into  each  other  so  as  to  make  it  impossible  to 
draw  the  liue  between  them.  It  is  thus,  continues  M.  Deshayes,  that 
we  proceed  by  insensible  degrees  from  the  globular  to  the  lanceolate 
species.  A  globular  Hyalcva  seems  formed  of  two  unequal  valves 
soldered  together,  leaving  between  them  a  principal  anterior  slit,  and 
also  lateral  slits,  sometimes  without  communication  with  the  aperture, 
and  sometimes  forming  the  prolongation  of  this  part.  The  posterior 
extremity  is  prolonged  into  a  spine,  which  is  ordinarily  short,  some- 
times straight,  and  sometimes  curved.  Taking  these  species  of  Hyalcea 
as  the  commencement  of  the  genus,  M.  Deshayes  points  out  the  fol- 
lowing alterations  of  their  characters  in  the  rest  of  the  series.  At 
first  the  posterior  extremity  is  seen  to  be  elongated,  and  in  this  case 
the  two  parts  of  the  shell  are  flattened,  become  nearly  equal,  and,  if 
in  some  of  the  species  there  remains  the  trace  of  posterior  lateral  slits, 
for  the  most  part  these  slits  rise  sufficiently  to  be  in  continuation  of 
the  aperture.  This  aperture  is  always  transverse  and  narrow,  as  in 
the  Hyalcece  properly  so  called.  When  the  shells  are  thus  elongated, 
some  have  their  posterior  extremity  curved  ;  others  have  it  straight, 
as  in  the  Cleodora1.  These  last  are  elongated  more  and  more,  and  in 
proportion  as  this  elongation  exists  the  aperture  is  enlarged,  and  the 
lateral  slits  progressively  diminish,  are  reduced  to  Bimple  inflexions, 
and  at  last  entirely  disappear.  These  changes  in  the  form  of  these 
shells  are  not,  M.  Deshayes  observes,  more  extraordinary  than  those 
to  which  he  has  drawn  attention  in  other  groups,  and  principally  in 
the  Acephalous  Mollusks.  If,  continues  the  same  author,  the  animals 
coincide  with  these  modifications  in  their  external  form,  their  internal 
organisation  offers  but  little  alteration ;  and  he  cites  the  authority  of 
Messrs.  Quoy  and  Gaimard,  who  assert  positively  that  the  lanceolate 
Cleodorce  differ  in  nothing  essentially  from  the  Hyalcece  properly  so 
called.  This  M.  Deshayes  considers  as  the  more  important  to  him, 
inasmuch  as  he  is  thereby  confirmed  in  the  opinion  which  he  had  long 
entertained  as  to  the  analogy  of  the  Hyalcece  and  Cleodora. 

The  following  is  M.  Rang's  definition  of  Cleodora  : — Animal  of  an 
oblong  or  elongated  form,  furnished  with  an  intermediate  demicircular 
lobe,  but  having  no  lateral  expansions;  mantle  open  in  front; 
branchias  and  organs  of  generation  incompletely  known. 

Shell  fragile,  vitreous,  in  form  of  a  sheath  or  case  (game  ou  cornet), 
more  or  less  pointed  posteriorly ;  aperture  very  large,  nearly  always 
without  a  slit,  and  without  lateral  appendages. 

The  same  zoologist  having,  as  he  states,  obtained  many  new  species, 
and  studied  their  organisation,  divides  the  genus  into  the  following 
sub-genera : — 

1.  Cleodorce  properly  so  called. — Animal  of  an  oblong  form,  having 
tho  mantle  very  much  dilated  and  advanced  on  each  side. 


Shell  pyramidal,  angular,  very  much  dilated  anteriorly,  with  a  very 
large  aperture,  canaliculated  on  each  side,  aud  rarely  slit. 

M.  Rang  makes  this  sub-genus  comprise  (1829)  five  species  only,  two 
of  which  ho  considers  as  very  doubtful. 

C.  lanceolata.  Shell  compressed,  elongated,  lanceolate;  aperture 
dilated. 

It  inhabits  the  seas  of  warm  climates. 

The  following  figure  will  convey  a  general  idea  of  the  form  of  the 
animal  and  shell. 


Cleodora  pyramidata. 
a,  animal  and  shell  ;  b,  shell,  seen  edgewise ;  c,  shell,  seen  from  above. 

M.  Deshayes,  in  his  edition  of  Lamarck,  records  13  species,  besides 

IlyaLea  cuspidata. 
2.  Crcseis  (Rang). — Animal  very  slender ;  the  mantle  not  dilated  on 

its  sides,  fins  generally  rather  small. 


Creuit. 

a,  fins ;  b,  intermediate  lobe ;  c,  mouth  ;  »,  viscera,  seen  through  the  shell ; 
h,  the  shell. 

Shell  very  slender,  fragile,  and  diaphanous,  in  the  form  of  a  straight 
or  curved  case  (cornet),  with  an  aperture  almost  always  as  large  as 
the  shell  itself,  and  generally  without  a  canal ;  no  lateral  appendages 
M.  Rang,  who  gives  this  description,  says,  that  he  formed  this  sub- 
genus for  some  very  small  new  mollusks,  which  he  frequently  met 
with  in  the  middle  of  the  ocean,  and  to  which  he  unites,  by  analogy, 
the  genera  Vaginella  of  Daudin,  and  the  Oadus  of  Montagu,  known 
in  the  fossil  state  ;  and  M.  Rang  reckons  9  species. 

3.  Tripter  (Quoy  and  Gaimard). — Animal  oblong,  fleshy,  contractile, 
furnished  with  two  small  lateral  fins,  and  surmounted  by  a  mem- 
branous veil  of  the  same  form  aud  size  as  they  are. 

Shell  diaphanous,  vitreous,  in  form  of  a  cylindrical  sheath,  rounded 
posteriorly,  with  a  circular  opening,  horizontal  and  dentilated  on  its 
borders. 

M.  Rang  observes  that  this  genus  is  established  on  a  single 
species,  aud  that  he  is  inclined  to  believe  that  the  membranous  veil 
described  by  Messrs.  Quoy  and  Gaimard  is  nothing  more  than  the 
intermediate  lobe  common  to  all  the  Pteropods  of  the  family  of 
Hyalceidce,  and  he  thinks  that  this  sub-genus  should  be  united  to  the 
preceding. 

Cuvieria  (Rang). — Animal  elongated,  furnished  with  two  rather 
large  fins  and  with  an  intermediate  demicircular  lobe ;  the  exterior 
branchiae  situated  at  the  ventral  part,  and  at  the  base  of  the  inter- 
mediate lobe  ;  organ  of  generation  incompletely  known  ;  the  mouth 
furnished  with  dentiform  pieces  proper  for  mastication. 


d- 


Cavicria. 

a,  fins ;  b,  intermediate  lobe  ;  c,  mouth  ;  e,  gills  ;  i,  viscera,  seen  through 
the  shell ;  /,  ovaries  ;  g,  heart ;  A,  shell  j  d,  posterior  cavity  of  the  shell. 

Shell  in  form  of  a  cylindrical  case,  rather  flattened  near  its  aperture, 
which  is  heart-shaped  with  sharp  edges;  the  side  opposite  to  the 
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aperture  shut  by  a  diaphragm  which  is  convex  externally  but  not 
terminal,  being  surpassed  by  the  walls  of  the  cylinder, 

M.  Rang  remarks  that  ho  established  this  curious  genua  on  a 
species  equally  common  in  the  Indian  Sea,  the  ocean,  and  the 
South  Sea. 

Eurybia  (Rang).— Animal  furnished  with  two  horizontal  fins,  at 
the  base  of  which  is  the  mouth  ;  the  intermediate  lobe  is  very  small 
and  of  a  triangular  form ;  body  globular,  short ;  gills  and  organs  of 
generation  unknown. 

Shell  cartilngino-membrauous,  delicate,  transparent,  regular,  and  in 
form  of  a  reversed  cap  (calotte). 

M.  Rang  states  that  there  is  only  a  single  species  which  he  has  not 
been  ablo  to  observe  sufficiently,  but  which  presented  well-defined 
generic  characters. 

Psyche  (Rang). — Shell  absent.  Animal  enveloped  in  a  membranous 
mantle,  furnished  with  two  rather  long  fins,  but  which  do  not  appear 
united  on  the  ventral  aide  by  an  intermediate  lobe ;  branchioo  over- 
spreading the  fins. 

M.  Rang  established  this  genus  on  a  species  from  the  seas  of  New- 
foundland (Terre-Neuve) ;  ho  adds  that  Mr.  Reynaud  brought  back 
from  his  Indian  voyage  some  drawings  of  Pteropods  which  appear  to 
be  referrible  to  it. 

M.  Deshayes  says  that  he  is  led  to  reject  many  genera  proposed 
some  years  since  by  M.  Rang,  in  the  '  Auuales  des  Sciences  Naturelles,' 
as  well  as  in  his  '  Manuel,'  under  the  name  of  Creseis  and  Cuvieria. 
M.  Deshayes  observes  that  M.  Rang  has  comprehended  under  his  sub- 
genus Crexcis  a  living  shell  named  Oadus  by  Montagu,  and  some  other 
fossils  placed  by  Lamarck  iu  the  genus  Dentalium.  [Dentalidm.] 
Although  M.  Deshayes  ia  as  yet  uncertain  as  to  these  species,  he 
adopts  the  opiuion  of  Lamarck  as  preferable,  because,  he  says,  M. 
Rang  has  contested  it  only  on  the  supposition  that  they  had  been 
defined  after  the  mutilation  of  their  posterior  extremity,  which,  being 
naturally  short,  only  presented  itself  as  open  by  accident.  This  view 
taken  by  M.  Rang,  he  continues,  is  not  founded  on  any  good  observa- 
tion, and  he  says  that  he  has  seen  a  sufficiently  large  number  of  indi- 
viduals perfectly  preserved,  to  bo  able  to  affirm  that  their  posterior 
extremity  was  open  when  the  animal  was  alive.  These  shells  then,  he 
states  in  conclusion,  do  not  belong  to  the  Pteropods,  and  are  more  pro- 
bably Dentalia.  This  opinion  is  a  very  strong  one,  and,  coming  from  the 
quarter  it  does,  is  deserving  of  all  respect:  but  as  M.  Rang  has  justly 
the  reputation  of  a  good  observer  iu  this  department  of  natural 
history,  we  have  thought  it  right  to  lay  before  the  reader  the  descrip- 
tions and  figures  given  by  him. 

Fossil  Hyalceuke. 

M.  Rang,  as  we  have  seen,  mentions  one  fossil  species  of  Hyalcea, 
and  Mr.  G.  B.  Sowerby  states  that  the  genus  occurs  in  a  fossil  state  iu 
Sicily.  M.  Rang  notices  the  fossil  analogue  of  Cleodura  from  Pied- 
mont; if  Vayindla  and  Gadus  are  to  be  considered  as  belonging  to 
this  family,  they  must  be  added.  The  last-mentioned  author  says 
that  he  has  detected  a  fossil  species  of  Cuvieria  in  the  shell  sand  of 
Piedmont,  where  it  had  been  collected  by  the  elder  De  Luc.  M. 
Deshayes,  in  his  tables,  enumerates  two  fossil  (tertiary)  of  Hyalcea 
and  three  of  Ckodora*  tertiary  also ;  of  the  latter  he  records  Cleodora 
lanceolata  as  a  species  found  both  living  and  fossil  (tertiary). 
HYALITE,  a  Mineral,  a  variety  of  Opal.  [Opal.] 
HYALOSIDERITE,  a  synonym  of  the  Mineral  Chrysolite. 
[Chrysolite.] 

HYAS,  a  genus  of  Brachyurous  Crustaceans  belonging  to  the  Maia 
family.  [Maiad.e.] 

HY'BODUS,  a  genus  of  Fossil  Fishe3  placed  in  the  order  of  Placoi- 
dians  by  M.  Agassiz  ('  Recherches  sur  les  Poissons  Fossiles,'  vol.  iii., 
tab.  8,  9,  10).  The  information  which  M.  Agassiz  has  collected  con- 
cerning this  extinct  group  of  fishes  appears  to  be  considerable,  yet 
only  in  a  few  instances  (from  the  Lias  of  Lyme  Regis  and  Bristol)  has 
he  been  able  to  reconstruct  the  whole  skeleton.  In  consequence,  the 
spinous  rays  and  the  teeth  of  one  species  may  be,  and  probably  are, 
described  under  different  specific  names.  The  species  of  Hybodus  are 
supposed  to  amount  to  22,  and  extend  from  the  New  Red-Sandstone 
(Grls  Bigarre')  to  the  Chalk  inclusive.  They  present  analogies  to  the 
genus  Squalus  of  Linnteus,  in  the  teeth  and  spinous  rays;  it  appears 
that  there  were  two  dorsal  fins,  each  having  spinous  rays,  not  differing 
more  than  in  recent  species  of  fishes  with  two  spinous  dorsal  fins. 

HYBRID.  This  term  is  generally  applied  in  natural  history  to  the 
produce  of  two  organic  beings  supposed  to  belong  to  different  species. 
It  is  not  in  all  cases  that  animals  or  plants  of  different  species  will 
breed  together,  and  where  offspring  occurs  it  is  generally  regarded  as 
indicative  of  a  closer  relationship  or  affinity  between  the  species. 
One  peculiarity  of  all  hybrids  is  their  inability  to  continue  the  charac- 
ters of  both  parents.  Although  they  are  known  amongst  birds  and 
higher  animals  to  produce  fertile  offspring,  yet  in  the  course  of  time 
the  tendency  to  the  character  of  the  original  species  of  one  or  other 
of  the  first  parents  is  so  strong,  that  the  hybrid  character  is  lost. 
Amongst  plants  the  same  law  holds  good.  The  knowledge  of  the 
fact  that  the  pollen-cells  of  one  species  of  plant  will  produce  embryoes 
with  the  ovules  of  another  is  often  used  in  horticulture  for  the  purpose 

*  Including,  probably,  Creseis  and  Vupinula. 
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of  producing  now  forma  of  plants.    [Hybridisation,  in  Arts  and 
So.  Div. ;  Reproduction  in  Plants;  Rei'iiodix-tion  in  Animals.] 
HYBRIU  IT, A  NTS.    [REl  RODWOTKMr.] 

HYDA'TICA,  a  genus  of  Fossil  Plints  (probably  aquatic)  from  the 
Coal  Formation.  (Artis.) 
HYDATIDS.  [Kntozoa.] 
HYDNOOARPUS.  [Flacourtiack.k] 

HYDNO'PORA.  (Fischer),  a  genus  of  Ptilypiaria,  nearly  synonymous 
with  Monlicularia  of  Lamarck.  (Joldfuss  ranks  some  of  the  species 
under  his  somewhat  indefinite  group  of  Aatrcea. 

HYDNORA.  [Cytinaoeje.] 

HYDRA  (Linnaeus),  a  genus  of  Polypiferous  Animals,  including 
the  Fresh- Water  Hydra,  or  Polype.  It  lias  the  following  technical 
definition  : — Polypes  locomotive,  single,  naked,  gelatinous,  subcylin- 
drical,  but  very  contractile  and  mutable  in  form  ;  the  mouth  encircled 
with  a  single  series  of  granulous  filiform  tentacula. 

As  of  all  the  forms  of  polypiferous  animals  the  Hydra  is  the  most 
interesting,  we  give  an  abstract  of  their  history,  from  Dr.  Johnston's 
'  British  Zoophytes  :' — 

Leeuweuhoek  discovered  the  Hydra  in  1702,  and  the  uncommon 
way  its  young  are  produced  ;  and  an  anonymous  correspondent  of  the 
Royal  Society  made  the  same  discovery  in  England  about  the  same 
time ;  but  it  excited  no  particular  notice  until  Tremblcy  made  known 
its  wonderful  properties  about  the  year  1744.  These  were  so  con- 
trary to  established  experience,  and  so  foreign  to  every  preconceived 
notion  of  animal  life,  that  by  many  they  were  regarded  as  impossible 
fancies.  Leading  men  of  our  learned  societies  were  daily  experiment- 
ing on  the  creature,  and  transporting  it  by  careful  posts  from  one  to 
another,  while  even  ambassadors  were  forwarding  to  their  respective 
courts  early  intelligence  of  the  engrossing  theme.  The  Hydra  are 
found  in  fresh  waters  only.  They  prefer  slowly-running  or  almo.st 
still  water,  and  adhere  to  the  leaves  and  stalks  of  submerged  plants. 
The  body  is  exceedingly  contractile,  and  hence  liable  to  many  changes 
of  form  ;  when  contracted  it  is  like  a  tubercle,  a  minute  top,  or  button, 
and  when  extended  it  becomes  a  narrow  cylinder,  being  ten  or  twelve 
times  longer  at  one  period  than  another,  the  tentacula  changing  in 
size  and  form  with  the  body.  On  the  point  opposite  the  base,  and 
iu  the  centre  of  the  tentacula,  we  observe  an  aperture,  or  mouth, 
which  leads  into  a  wider  cavity,  excavated  as  it  were  in  the  middle 
of  its  body,  and  from  which  a  narrow  canal  is  continued  down  to  the 
sucker.  When  contracted,  and  also  when  fully  extended,  the  surface 
appears  smooth  and  even;  but  in  '  its  middle  degree  of  extension' 
the  sides  seem  to  be  minutely  crenulated,  an  effect  probably  of  a 
wrinkling  of  the  skin.  The  tentacula  encircle  the  mouth  and  radiate 
in  a  star-like  fashion ;  but  they  seem  to  originate  a  little  under  the 
lip,  for  the  mouth  is  often  protruded  like  a  kind  of  small  snout ;  they 
are  cylindrical,  linear,  or  very  slightly  tapered,  hollow,  and  roughened, 
at  short  and  regular  intervals,  with  whorls  of  tubercles,  which  under 
the  microscope  form  a  very  beautiful  and  interesting  object. 

Each  tentaculum  forms  a  slender  membranaceous  tube,  filled  with 
an  albuminous  nearly  fluid  substance,  intermixed  with  some  oleaginous 
particles;  and  at  certain  definite  places  this  substance  swells  out  into 
tubercles  or  denser  wartlike  nodules,  which  are  arranged  iu  a  spiral 
line.  Every  nodule  is  furnished  with  several  spinigerous  vesicles, 
used  as  organs  of  touch,  and  with  a  very  singularly  constructed  organ 
for  catching  the  prey.  The  organ  of  touch  consists  of  a  fine  sac, 
inclosing  another  with  thicker  parietes,  and  within  this  there  is  a 
small  cavity.  From  the  point  where  the  two  sacs  coalesce  above  there 
projects  a  long  cilium,  or  capillary  spine,  which  is  non-retractile  and 
apparently  immovable.  Surrounded  by  these  cilia,  and  in  the  centre 
of  the  nodule,  i3  placed  the  captor  organ,  called  the  '  hasta ;'  this 
consists  of  an  obovate  transparent  sac,  immersed  in  the  nodule,  with 
a  small  aperture  even  with  the  surface.  At  the  bottom  of  the  sac,  and 
within  it,  there  is  a  saucer-like  vesicle,  on  whose  upper  depressed 
surface  is  seated  a  solid  ovate  corpuscle,  that  gives  origin  to,  and  termi- 
nates in,  a  calcai-eous  sharp  sagitta,  or  arrow,  that  can  be  pushed  out  at 
pleasure,  or  withdrawn,  till  its  point  is  brought  within  the  sac.  'When 
the  Hydra  wishes  to  seize  an  animal,  the  sagitta3  are  protruded,  by 
which  means  the  surface  of  the  tentacula  is  roughened,  and  the  prey 
more  easily  retained  ;  and  Corda  believes  that  a  poison  is  at  the  same 
time  injected — a  conjecture  offered  to  explain  the  remarkable  fact  of 
the  almost  instant  death  of  the  prey.  The  nodules  of  the  tentacula 
are  connected  together  by  means  of  four  muscular  fibres,  or  bands, 
which  run  up,  forming  lozenge-shaped  spaces  by  their  intersections. 
These  are  the  extensor  muscles  of  the  tentaculum.  They  are  again 
joined  together  by  transverse  fibres,  which  Corda  believes  to  be 
adductor  muscles,  and  to  have  also  the  power  of  shortening  the  ten- 
tacula. But  it  may  be  doubted  whether  this  muscular  apparatus  is 
of  itself  sufficient  to  effect  the  wonderful  extensibility  of  these  organs 
— from  a  line,  or,  as  in  H  fusca,  to  upwards  of  eight  inches ;  and  to 
produce  this  degree  of  elongation,  it  seems  necessary  to  have  super- 
added the  propulsive  agency  of  a  fluid.  Water  flows,  let  us  say  by 
suction,  into  the  stomach  through  the  oral  aperture,  whence  it  is 
forced  by  the  vis-a-tergo,  or  drawn  by  capillary  attraction,  into  the 
canals  of  the  tentacula,  and  its  current  outwards  is  sufficient  to  push 
before  it  the  soft  yielding  material  of  which  they  are  composed,  until 
at  last  the  resistance  of  the  living  parts  suffices  to  arrest  the  tiny 
flood,  or  the  tube  has  become  too  fine  in  its  bore  for  the  admission  of 
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water  attenuated  to  its  smallest  possible  stream — how  inconceivably 
slender  may  indeed  bo  imagined,  but  there  is  no  thread  fine  enough 
to  equal  it,  seeing  that  the  tentacula  of  II.  fusca,  in  tension,  can  be 
compared  to  nothing  grosser  than  the  scarce  visible  filaments  of  the 
gossamer's  web. 

The  Hydra,  though  usually  found  attached,  can  nevertheless  move 
from  place  to  place,  which  it  does  either  by  gliding  with  imperceptible 
slowness  on  the  base,  or  by  stretching  out  the  body  and  tentacula  to 
the  utmost,  fixing  the  latter,  and  then  contracting  the  body  towards 
the  point  of  fixture,  loosening  at  the  same  time  its  hold  with  the  base ; 
and  by  reversing  these  actions  it  can  retrograde.  Its  ordinary  posi- 
tion seems  to  be  pendant,  or  nearly  horizontal,  hanging  from  some 
floating  leaf  or  weed,  or  stretching  from  its  sides.  In  a  glass  of  water 
the  creature  will  crawl  up  the  sides  of  the  vessel  to  the  surface  and 
hang  from  it,  sometimes  with  the  base  and  sometimes  with  the 
tentacula  downwards ;  and  again  it  will  lay  itself  horizontally.  Its 
locomotion  is  very  slow,  and  the  disposition  of  the  zoophyte  is 
evidently  sedentary  ;  but  the  contractions  and  mutations  of  the  body 
are  very  vivacious,  while  in  seizing  and  mastering  its  prey  it  is  sur- 
prisingly nimble,  seizing  a  worm  with  as  much  eagerness  as  a  cat 
catches  a  mouse.  It  enjoys  light,  and  expands  more  freely  under  its 
influence;  hence  we  generally  find  the  Hydra  near  the  surface  and  in 
shallow  water.  The  Hydra  are  very  voracious,  feeding  only  on  living 
animals.  In  confinement  however  Trembley  found  they  might  be 
fed  on  minced  veal,  fish,  or  beef  and  mutton.  They  will  Bustain 
long  fasts  with  no  other  change  than  a  paler  colour  indicates.  Small 
worms,  crustaceans,  and  insects  seem  to  form  a  favourite  food. 
Sometimes  two  polyps  will  seize  upon  the  same  worm,  and  most 
amusing  is  it  then  to  witness  the  struggle  that  ensues,  sometimes 
resulting  in  the  swallowing  of  the  weaker  polyp  by  the  stronger, 
which  however  is  soon  disgorged  with  no  other  loss  than  his  dinner. 
This  is  the  more  curious  when  contrasted  with  the  fate  of  the  worms 
on  which  they  feed.  No  sooner  are  they  seized  than  they  evince 
every  symptom  of  painful  suffering,  but  their  contortions  are  merely 
momentary,  and  a  certain  death  suddenly  follows  their  capture.  How 
this  effect  is  produced  is  still  a  matter  of  conjecture.  Worms  are  in 
ordinary  circumstances  most  tenacious  of  life,  and  hence  one  is  in- 
clined to  suppose  that  there  must  be  something  poisonous  in  the 
Hydra  &  grasp.  To  the  Entomoslracathb  touch  is  not  equally  fatal,  their 
shell  evidently  protecting  them  from  the  poisonous  secretion.  The 
Hydra  is  chiefly  celebrated  on  account  of  its  manner  of  propagation. 
It  is  like  zoophytes  in  general,  monoecious,  and  every  individual  pos- 
sesses the  power  of  continuing  and  multiplying  its  race,  principally 
however  by  the  process  of  subdivision.  During  the  summer  season 
a  large  tubercle  arises  on  the  surface,  which  lengthening  and  enlarging 
every  hour,  in  a  day  or  two  develops  iu  regular  succession  aud  in 
successive  pairs  a  series  of  tentacula,  and  becomes  in  all  respects 
except  in  size  similar  to  its  parent.  It  remains  attached  for  some  time, 
and  grows  and  feeds,  and  contracts  and  expands  after  the  fashion  of 
its  parent,  until  it  is  at  length  thrown  off  by  a  process  of  exfoliation 
or  sloughiug.  They  develop  with  great  rapidity  in  warm  weather, 
and  sometimes  the  young  ones  themselves  breed  others,  and  they  again 
a  third  or  fourth  generation  before  they  become  separated  from  the 
original  parent.  Trembley  found  that  an  individual  of  H.  grisea 
produced  45  young  ones  in  two  months.  In  autumn  the  Hydra  gene- 
rates by  internal  oviform  gemrnules,  which  extrude  from  the  body, 
and  lie  during  the  winter  iu  a  quiescent  state,  and  are  stimulated  to 
evolution  only  by  the  returning  warmth  of  the  spring.  Few  obser- 
vations have  been  made  on  these  ova,  so  that  their  structure,  source, 
manner  of  escape,  and  condition  are  scarcely  known. 

These  are  the  modes  in  which  the  Hydra  naturally  multiplies  it3 
kind,  but  it  can  be  increased  by  artificial  sections  of  the  body  in  the 
same  manner  that  a  perennial  plant  can  by  shoots  or  slips.  If  the 
body  be  halved  in  any  direction  each  half  in  a  short  time  grow3  to  a 
perfect  Hydra  ;  if  it  is  cut  into  four  or  eight  or  even  minced  into  forty 
pieces,  each  continues  alive,  and  develops  a  new  animal  which  is 
itself  capable  of  being  multiplied  in  the  same  extraordinary  manner. 
If  the  section  is  made  lengthwise  so  as  to  divide  the  body  into  two  or 
more  slips  connected  merely  by  the  tail,  they  are  speedily  reunited 
into  a  perfect  whole,  or  if  the  pieces  are  kept  asunder  each  will  become 
a  perfect  polyp.  If  the  tentacula  are  cut  away,  new  ones  are 
quickly  produced,  and  the  lopt-off  parts  are  not  long  without  a  new 
body.  When  a  piece  is  cut  out  of  the  body  the  wound  speedily  heals, 
and  as  if  excited  by  the  stimulus  of  the  knife,  young  polyps  sprout 
from  the  wound  more  abundantly;  when  a  polyp  is  introduced  by  j 
the  tail  into  another  body,  the  two  unite  and  form  one  individual,  and 
when  a  head  is  lopt  off,  it  may  safely  be  ingrafted  on  the  body  of  any 
other  which  may  chance  to  want  one.  And  the  creature  suffers 
nothing  itself  by  all  these  apparently  cruel  operations;  for  before  the 
lapse  of  many  minutes  the  upper  half  of  a  cross  section  will  expand  its 
tentacula  and  catch  prey  as  usual,  and  the  two  portions  of  a  longitudinal 
division  will  after  an  hour  or  two  take  food  and  retain  it.  A  polyp  cut 
transversely  in  three  parts  requires  four  or  five  days  in  summer 
and  longer  in  cold  weather  for  the  middle  piece  to  produce  a  head 
and  a  tail,  and  the  tail  part  to  get  a  body  and  head,  which  they  do  in 
pretty  much  the  same  time.  And  what  is  still  more  extraordinary, 
polyps  produced  in  this  manner  grow  much  larger  and  are  far  more 
prolific  in  the  way  of  their  natural  increase  than  those  which  were 


never  cut.  When  such  things  were  first  announced,  when  to  a  little 
worm  the  attributes  of  angelic  beings  were  assigned,  and  the  wild 
fictions  of  antiquity  realised,  it  is  not  wonderful  that  the  vulgar 
disbelieved,  when  naturalists,  familiar  with  all  the  miracles  of  the 
insect  world,  were  amazed  and  wist  not  what  to  do. 

The  following  are  British  species  of  this  genus: — 

H.  wricks  (Polypes  Verds  of  Trembley),  is  of  a  grass-green  colour. 
The  body  cylindrical  or  insensibly  narrowed  downwards ;  tentacula 
C  to  10,  shorter  than  the  body.  It  is  commonly  found  in  ponds  and 
Btill  waters.  The  polyps  of  this  species  differ  from  the  following, 
not  only  in  colour,  but  likewise  in  their  arms,  which  are  much 
shorter  in  proportion  to  their  bodies,  capable  of  but  little  extension, 
and  narrower  at  the  root  than  the  extremity,  which  is  contrary  to 
the  other  species.  Their  arms  were  so  short  they  could  not  clasp 
round  a  very  small  and  slender  worm,  but  seemed  to  pinch  it  fast 
till  they  could  master  and  devour  it,  which  they  did  with  as  much 
greediness  as  any.  It  was  first  observed  in  England  in  the  spring  of 
1743  by  a  Mr.  Ducane  of  Essex.  It  appears  to  be  a  hardy  animal, 
and  is  easily  kept  for  a  length  of  time  in  a  phial  of  water. 

H.  vulgaris  is  of  an  orange-brown  or  yellowish  colour,  body 
cylindrical,  tentacula  7  to  12,  as  long  or  longer  than  the  body.  It  is 
found  in  weedy  ponds  and  slowly-running  waters.  This  does  not 
exceed  II.  viridis  in  size,  which  it  resembles  also  in  its  habits  and 
form.  It  is  always  of  an  orange-brown  or  red  colour,  the  intensity 
of  the  tint  depending  on  the  nature  of  the  food,  or  the  state  of  the 
creature's  repletion.  Every  part  of  the  body  is  generative  of  young, 
which  may  frequently  be  seen  hanging  from  the  parent  at  the  same 
time  in  different  stages  of  their  growth. 

H.  altenuala  is  of  a  light  oil-green  colour,  the  body  attenuated 
below,  with  pale  tentacula  longer  than  itself.  It  is  found  in  ponds, 
and  in  Yetholm  Lough,  Roxburghshire.  This  ie  a  larger  animal  than 
II.  vulgaris,  and  comparatively  rare,  less  sensible  to  external  impres- 
sions, and  of  a  more  graceful  form.  Its  colour  is  a  pale  olive-green, 
with  paler  tentacula,  which  are  considerably  longer  than  the  body, 
aud  hang  like  silken  threads  in  the  water,  waving  to  and  fro  without 
•assuming  that  regular  circular  disposition  which  they  commonly  do 
in  H.  viridis.  Dr.  Johnston  says  he  has  not  observed  more  than  one 
young  at  a  time,  which  pullulated  from  near  the  middle  of  the  body, 
and  after  this  has  attained  a  certain  growth  the  polyp  has  the 
appearance  of  being  dichotomously  divided. 

H.  odgaciis  (Polypes  a  Long  Bras  of  Trembley)  is  brown  or  griseous ; 
inferior  half  of  the  body  suddenly  attenuated  ;  tentacula  several  times 
longer  than  the  body.  It  i3  found  in  still  waters  in  England,  rare. 
In  a  pond  at  Hackney,  and  iu  a  pond  at  Cranmore,  near  Belfast, 
September  1812.  The  tails  of  these  are  long,  slender,  and  transparent, 
and  when  placed  under  the  microscope  a  long  straight  canal  may  be 
seen  passing  from  the  body  or  stomach  to  an  opening  at  the  end 
thereof ;  these  are  rather  lighter  coloured  than  H.  vulgaris,  and  have 
seldom  more  than  6  or  8  arms,  but  those  capable  of  great  extension. 
It  may  be  worth  while  to  call  attention  to  the  remarkable  resemblance 
of  the  Hydra  fusca  to  the  Cucullanus  ci?ratut  of  Miiller,  which  is 
an  intestinal  worm. 

(Johnston,  History  of  British  Zoophytes;  Landsborough,  Popular 
History  of  British  Zoophytes ;  Trembley,  Mimoircs  pour  servir  A 
FHistoirc  d'un  Genre  de  Polypes  dEau,  douce,  the  Hague,  1743  ;  Baker 
Natural  History  of  the  Polype.) 

HYDRACHNA.  [Trachearia.] 

HYDRACTINIA.  [Htdroida.] 

HYDRALES.  [Endogens.] 

HYDRANGEA.  [Hydbahguaciub.] 

HYDRANGEACE^E,  Hydrangeads,  a  natural  order  of  Exogenous 
Plants  consisting  of  shrubs,  with  perfectly  opposite  simple  leaves, 
smooth  cr  downy,  with  simple  hairs,  destitute  of  stipules,  sometimes 
creeping  and  rooting  like  ivy.  Flowers  usually  in  cymes;  those  in 
the  centre  male,  the  marginal  often  sterile,  and  furnished  with  larger 
petals  than  the  others.  Calyx  adhering  morn;  or  less  to  the  ovary, 
i-  or  6-toothed.  Petals  4  or  6,  inserted  within  the  edge  of  the  calyx, 
deciduous.  Stamens  8  or  12,  in  two  rows,  inserted  in  the  orifice  of 
the  calyx,  distinct,  deciduous.  Anthers  oblong  or  roundish,  pollen 
with  three  longitudinal  furrows.  Ovary  more  or  less  adherent  to  the 
calyx,  consisting  of  from  2  to  5  carpels,  adhering  by  their  sides,  and 
forming  an  incompletely  2-  or  5-celled  cavity  ;  placentae  distinct  from 
each  other,  but  touching  with  many  anatropal  ascending  or  horizontal 
ovules ;  styles  as  many  as  the  carpels,  perfectly  distinct,  diverging, 
with  simple  reniform  stigmas.  Fruit  a  capsule  crowned  by  the 
permanent  diverging  styles,  2-  or  5-celled,  with  a  number  of  minute 
seeds,  sometimes  indefinite,  sometimes  few,  in  consequence  of  the 
abortion  of  a  part  of  the  ovules.  Testa  thin,  membranous,  netted, 
occasionally  expanded  into  a  wing.  Embryo  orthotropal  in  the  axis 
of  a  small  quantity  of  fleshy  albumen.  The  relationship  between 
Hydrangeads  and  Saxifrages  is  admitted  by  all  systematists,  who 
have  in  general  united  them  in  the  same  order.  Lindley  places  this 
order  between  Saxifragacece  and  Cunoniacea,  and  near  Philadelphacece 
and  Caprifoliacece.  It  differs  from  Hensloviacew  mainly  in  its 
indefinite  seeds,  small  quantity  of  albumen,  and  constant  tendency 
to  produce  a  superior  ovary.  Out  of  the  species  hitherto  discovered, 
all  of  which  inhabit  the  temperate  parts  of  Asia  and  America,  two 
only  belong  to  the  southern  hemisphere,  and  twenty-three  or  about 
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Due-half  to  China  and  Japan.  Tho  species  aro  found  naturally  in 
moist  shady  places.  None  of  them  appear  to  bo  of  much  uso 
to  man. 

Hydrangea  is  a  well-known  genus  of  hardy  shrubs,  of  which  one 
#pecies  is  commonly  cultivated  for  the  sake  of  its  beautiful  flowers. 
This  plant  is  a  native  of  China  and  Japan  :  it  was  originally  observed 
in  tho  gardens  of  Canton  by  Loureiro,  who  took  it  for  a  primrose, 
and  called  it  Primula  mutabilis.  It  was  next  met  with  by  Com- 
merson,  a  French  traveller,  who  named  it  Hortetltia,  in  compliment 
to  Madame  Hortcnse  Lcpeaute.  Thunbcrg  referred  it  to  the  genus 
Viburnum,  and  Smith  called  it  by  its  present  name,  coupling  with  it 
the  name  Hortensia  of  Commerson,  converted  however  into  Hortcnuis. 
When  this  plant  is  hardy  enough  to  survive  the  winter,  it  grows  to 
a  considerable  size,  and  when  covered  by  a  multitude  of  its  very  large 
round  heads  of  rosy  flowers,  becomes  a  magnificent  object.  But  as 
it  is  rather  tender,  we  more  commonly  soe  it  grown  in  pots,  by 
which  its  beauty  is  much  diminished.  To  have  it  in  perfection  it 
should  be  planted  in  tho  open  ground  in  rich  soil ;  during  winter  it 
should  be  covered  with  a  mat  well  stuffed  with  straw.  As  soon  as  it 
begins  to  move  its  buds  in  spring,  it  should  be  unpacked,  and  during 
summer  it  should  be  most  abundantly  supplied  with  water.  We 
ha70  known  a  large  plant  receive  as  much  as  100  gallons  of  water 
daily.  If  thus  treated,  the  Hydrangea  is  without  a  rival  in  the 
shrubberies  of  this  country.  Tho  blue  colour  which  the  flowers  of 
this  plant  now  assume  does  not  indicate  a  distinct  variety,  but  is 
only  owing  to  the  soil  in  which  the  plant  is  made  to  grow  containing 
a  greater  quantity  of  iron  than  usual.  Other  species  are  II.  arbo- 
rescent and  //.  quercifolia. 

The  leaves  of  If.  Thunbcrgii  are  dried  in  Japan  and  used  as  a  kind 
of  tea,  which  for  its  excellence  they  call  Arna-tsja,  or  Tea  of  Heaven. 
There  are  9  genera  and  45  species  of  this  order. 

HYDRARGYRUM.  [Mercury.] 

HYDRASTIS.    [Warnera.]  . 

HYDRID^E,  a  family  of  Snakes  belonging  to  the  Colubrine  sub- 
order of  Dr.  J.  E.  Gray's  arrangement,  and  the  first  section  of  this 
sub-order,  which  includes  tho  Hydridx  and  Boidcc.    [BoiDJ3.]    It  is 
thus  characterised  : — Belly  covered  with  narrow  elongate  shields  or  \ 
scales,  nearly  resembling  those  of  the  back. 

The  following  n  a  synopsis  of  the  genera,  and  a  list  of  the  species,  ' 
compiled  from  the  Catalogue  of  the  specimens  of  Snakes  in  the  British 
Museum : — 

Hydride. — The  ventral  shields  narrow,  hexagonal  or  band  liko ; 
the  hinder  limbs  not  developed  ;  the  eyes  and  nostrils  superior,  verti- 
cal, the  latter  valvular,  generally  placed  in  the  middle  of  a  shield, 
with  a  slit  or  groove  to  its  outer  edge ;  fangs  moderate,  intermixed 
with  the  maxillary  teeth  ;  pupil  small,  round ;  tail  compressed  or 
conical.    They  live  in  the  sea  or  salt  water  lakes,  or  in  fresh  water. 

Synopsis  of  the  Genera. 
I.  Tail  compressed  (except  in  Acrochordus).    Belly  keeled,  with  two 
rows  of  small  scale-like  shields,  often  united  together  into  a  single, 
rather  broad,  6-sided  shield. 

A.  Head  shielded  to  the  nape.  Nasal  shields  very  large,  with  a  large, 
operculated,  superior  nostril  in  their  hinder  edge  ;  the  frontal 
shields  two  pairs,  small;  loreal  shield  none;  labial  shields  high, 
large.  Ilydrina. 

These  are  the  true  Sea-Snake3.    They  coil  themselves  up  on  the 
shore,  and  appear  to  live  on  sea-weed,  and  lay  their  eggs  on  the  shore.  I 
They  are  often  found  asleep  on  the  surface  of  the  sea,  where  they  are  I 
easily  caught,  for  they  cannot  descend  into  the  sea  without  throwing 
themselves  on  to  their  backs.    This  arises  apparently  from  the  neces-  i 
sity  of  expelling  the  air  from  their  large  lungs.    They  are  often  j 
thrown  ashore  in  the  surf,  and  are  occasionally  carried  up  rivers  by 
the  tide,  but  they  cannot  live  in  fresh  water.  Their  bite  is  venomous, 
,tnd  they  are  held  in  great  dread  by  fishermen  wherever  they  occur, 
on  this  account.    In  spite  of  their  venomous  px-operties,  one  species 
at  least,  the  Hydrus  (Pelamis)  bicolor  is  said  by  Cuvier  to  be  eaten  at 
Taheite. 

a.  Scales  square  or  6-sided,  placed  side  by  side. 
*  Head  elongate,  depressed. 

1.  Pelamis. 

P.  bicolor.    Pacific  Ocean. 
P.  ornala.  Borneo. 

**  Head  moderate,  rather  compressed  ;  gape  moderate. 

2.  Lapcmis. — Head  moderate,  short,  rounded  in  front ;  dorsal  scales 
square ;  ventral  shield  broad,  0-sided. 

L.  curtus.  Madras. 

L.  Hardwickii.  Borneo. 

3.  Aturia. — Head  moderate,  shoit,  rounded  in  front;  dorsal  scales 
6-sided  ;  ventral  shield  6-sided. 

A.  ornata.    Indian  Seas. 
A.  Belcheri.    New  Guinea. 

4.  Microcephalophis. — Head  small;  scales  6-sided;  ventral  scales 
seeled. 

M.  gracilis,  the  Kadel  Nagam.  Madras. 


Pclamu  bicolor  [Hydrus  bicolor,  Schn.). 


b  Scales  ovate,  6-sided,  imbricate,  keeled,  or  with  the  keel  reduced 
to  a  tubercle  on  the  centre  of  the  scales ;  head  and  gape 
moderate. 

*  Labial  shields  occupying  the  greater  part  of  the  lips  ;  the  eyes 
over  the  fourth,  or  rarely  over  the  third,  or  the  fourth  or 
fifth  shield  ;  ventral  shield  united. 

5.  Enhydrina. — Rostral  plates  narrow,  erect ;  lower  linear,  sunken  ; 
nasal  narrowed  in  front ;  ventral  shield  flat ;  head  moderate,  short ; 
eyes  moderate. 

E.  Bengalensis.  Madras. 
E.  Valakadycn.  Madras. 

6.  Hydrophis. — Rostral  broad,  transverse  ;  lower  triangular  ;  nasal 
truncated  or  notched  in  front ;  ventral  shield  flat ;  head  short ;  eyes 
small. 

H.  obscura,  the  Shootur  Sun.  Madras. 

H.  Lindsayii.  China. 

H.  fasciata.    Indian  Ocean. 

H.  nigrocincta,  the  Kerril.  Bengal. 

If.  doliata,  the  Black-Headed  Kerril.  Australia. 

H.  subcincta,  Shaw's  Chittul.    Indian  Ocean. 

H.  sublccvis,  the  Chittul.    China  and  Indian  Ocean. 

H.  mentalis,  the  Pale  Chittul.    Indian  Ocean. 

H.  ocellata,  the  Eyed  Chittul.    Australian  Seas. 

H.  spiralis,  the  Shiddil.    Indian  Ocean. 

//.  tubannulata,  the  Ringed  Sea-Snake.  India. 

H.  aspera,  the  Rough  Sea-Snake.  Singapore. 

II.  cwridescens,  the  Bluish  Sea-Snake.  Bengal. 

7.  Chitidia. — Rostral  broad,  transverse  ;  lower  triangular ;  nasal 
truncated  or  notched  in  front ;  ventral  shields  flat ;  head  elongate, 
depressed  ;  eyes  large. 

C.  inornata.  Indian  Ocean. 
C.  fasciata.    Indian  Ocean. 

8.  Kerilia. — Rostral  broad,  transverse;  lower  triangular;  nasal 
truncated  in  front ;  ventral  shield  broad,  convex,  forming  a  slight 
keeled  ridge  ;  the  hinder  ones  with  a  keel  on  each  side  ;  head  short, 
shelving  ;  scales  very  large,  broad,  6-sided ;  eyis  rather  large,  over 
third  and  fourth  labial  shields. 

K.  Jtrdon  ii,  the  Kerilia.  Madras. 

**  Labial  shield  occupying  the  front  half  of  the  lip :  eyes  over  the 
fifth  or  sixth  shield  ;  hinder  part  of  the  face  covered  with  small 
scales  ;  ventral  scales  generally  2-rowed,  forming  a  keeled  ridge, 
some  united  in  pairs  into  6-sided  shields. 
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9.  Hydrus. 

H.  major,  the  Sea-Snake.    India ;  Australia. 

//.  annulutus,  the  Ringed  Sea-Snako.  Singapore, 
c.  Body  covered  with  smooth  polished  imbricate  scales ;  head  as 
large  as  the  body  ;  ventral  shields  rather  large,  transverse,  smooth, 
folded  together  and  keeled. 

10.  Tomogastcr. — Head  with  regular  shields;  superciliary  shield? 
simple  ;  ventral  shields  entire. 

T.  Eydouxii.    Indian  Ocean. 

11.  Stephanohydra. — Head  shields  numerous;  superciliary  shields 
3  or  4  ;  ventral  shields  nicked  behind. 

S.fusca,  Jukes's  Hypotrophis.  Darnley  Islands. 
B.  Head  covered  with  scales,  like  the  body  ;  nostrils  surrounded  by 
a  small,  continuous  ring;  eyes  surrounded  by  a  series  of  small 
scales;  labial  shields  small,  with  a  larger  series  above  them; 
pupil  round  ;  ventral  shields  very  small,  scale-like,  separated  on 
each  side  of  a  keeled  ridge.  The  species  are  all  inhabitants  of 
'rivers.  Acrochordina. 

12.  Chersydrus. — Tail  compressed,  sword-shaped,  prehensile  ;  bod} 
fusiform,  covered  with  small  rhombic  scales,  with  a  central  tubercular 
keel. 

C.  granulatus,  the  Chersydrus.  Madras. 
C.  annulatu.f.  Madras. 


Chersydnts  gra>iuhttm  [Acrji  hurdus  fauiatus,  Slia\v). 


13.  Acrocliordus. — Tail  conical, tapering,  moderate;  body  fusiform, 
covered  with  tricuspid  scales. 

A.  Javanicus.  Java. 

II.  Tail  conical,  tapering.  Belly  rounded  beneath,  with  more  or  less 
broad  band-like  shields.    Rivers  or  ponds. 

A.  Head  shielded ;  tail  scaly  beneath  ;  abdominal  shields  flat,  small, 
6-sided,  with  a  keel  on  each  side,  as  if  formed  of  two  united 
scales ;  nostrils  in  a  ring  of  small  scales ;  scales  keeled.  Erpe- 
ionina. 

14.  Erpeton. 

E.  tentaculus,  the  Erpeton.  [Erpeton.] 


B.  Head  shielded ;  tail  with  two  series  of  shields  beneath  ;  nostrils 

between  two  shields;  abdominal  shields  broad,  keeled  on  each 
side ;  scales  smooth.  Bitiana. 

15.  Bitia. — Head  small. 

B.  hydroides. 

C.  Head  shielded  ;  scales  striated,  and  keeled  or  smooth ;  tail  conical, 

tapering,  with  two  series  of  shields  beneath  ;  nostrils  in  centre 
of  a  large  nasal  shield,  witli  a  groove  to  the  outer  side ;  ventral 
shields  rounded  (or  rarely  slightly  keeled  on  the  Bides);  frontal 
shields  3,  rarely  2  or  4,  all  small.  Cerberina. 
a.  Crown  scaly ;  occipital  rudimentary ;  frontals  4  ;  anterior  pair 
very  small. 

16.  Cerberus. — Scales  keeled,  striated  ;  hinder  labial  shield  low. 

C.  cinercus,  the  Karoo  Bokadam.  India. 
C.  acutus.  Borneo. 

C.  unicolor.  Philippines. 

C.  australis.  Australia. 

b.  Crown  shielded ;  occipital  moderate. 
*  Head  distinct,  depressed  ;  frontals  4  ;  anterior  pair  small ;  rostral 
rounded. 

17.  Ferania. — Scales  smooth ;  seventh  upper  labial  low,  with  a  large 
shield  over  it. 

F.  Sicboldii.  Bengal. 

I  **  Head  distinct,  depressed ;  frontals  3  ;  anterior  transverse ;  rostral 
rounded. 

t  Fourth  and  fifth  hinder  labial  shields  small  or  divided. 

|     18.  Homaloptis. — Scales  keeled. 
//.  buccala.  Java. 
H.  Uardwickii.  India. 

19.  Phytolopsis. — Scales  smooth. 
P.  punctata.  India. 

ft  Hinder  labial  large,  like  others  ;  scales  keeled  ;  rostral  rounded. 

20.  Uranops. — Scales  truncated,  strongly  keeled,  striated  ;  eye  over 
fourth  shield. 

U.  angulatus.    Tropical  America. 

21.  Tachynectcs. — Scales  truncated,  strongly  keeled. 
T.  Lcopardina. 

22.  Tropidophis. — Scales  ovate,  keeled,  striated;  eye  over  fourth  and 
fifth  shield. 

T.  Schistosus,  the  Chittee.  Ceylon. 

23.  Myron. — Scales  ovate,  slightly  keeled,  smooth. 
M.  Richardsonii.  Australia. 

M.  trivittatus.  India. 

24.  Jlelicops. — Scales  ovate,  polished ;  of  back  and  tail  keeled. 
//.  carinacaudus.    North  America. 

++t  Hinder  labials  large,  like  others ;  scales  smooth  ;  rostral  rounded. 

25.  Hypsirhina. — Seventh  labial  large ;  eye  over  fourth  and  fifth 
labial ;  loreal  distinct. 

H.plumbea.  Borneo. 

If.  Hardwickii.  Penang. 

//.  Acr,  the  Ular  Aer.  Borneo. 

//.  bilintata.  China. 

//.  Chinensis.  China. 

H.  Bennettii.  China. 

26.  Farancia. — The  seventh  labial  large ;  eye  over  the  third  and 
fourth  labial. 

F.  fasciata,  the  Wampau-Snake.    New  Orleans. 

27.  Hydrops. — The  seventh  labial  large  :  eyes  over  the  fourth  labial  ; 
ventral  shield  broad  ;  body  thick  ;  loreal  none. 

H.  Martii.  Brazil. 

28.  BIygina. — The  seventh  labial  large  ;  eyes  over  the  fourth  labial  ■ 
ventral  shield  narrow ;  body  slender;  loreal  none. 

H.  fasciata.  Demerara. 

29.  Dimadcs.— The  seventh  labial  short,  small ;  eye  over  third  and 
fourth  labial ;  loreal  none. 

D.  plicatilis.    New  Orleans ;  North  America. 

***  Head  moderate,  depressed ;  frontal  3 ;  anterior  elongate,  erect, 
between  the  nasals  ;  seventh  smooth ;  rostral  rounded. 

30.  Fordonia. — Scales  broad,  rhombic ;  ventral  shield  rounded  ; 
loreal  none  ;  eye  over  third  labial. 

F.  leucobalia.  Timor. 

F.  unicolor.  Borneo. 

31.  Gc-arda. — Scales  broad,  rhombic ;  ventral  shields  rounded  ;  eye 
over  fourth  shield  ;  loreal  square. 

G.  bicolor,  the  Gerard.    West  Indies. 

32.  Hipistes. — Scales  narrow,  flattened ;  ventral  shields  keeled  at 
each  end ;  loreal  square. 

H.  fasicatus.    West  Indies. 

****  Head  indistinct ;  frontal  4 ;  anterior  4-sided,  rather  smaller 
scales  smooth  ;  body  cylindrical. 
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83.  Abastor. — Body  cylindrical ;  loreal  shield  uono;  anterior  frontal 
4-sided  ;  posterior  ocular  2.  «...!_. 
A.  erythrogrammus,  the  Striped- Wampum.    North  America. 

34.  Raclitia.— Head  small,  conical;  body  subcylindrical  ;  anterior 
frontal  very  small,  triangular]  loreal  distinct ;  posterior  ocular. 

R.  Indica.  India. 

35.  Miralia.— Head  small,  conical;  body  compressed;  frontal 
plates  2  pairs ;  loreal  none  ;  posterior  ocular  2. 

M.  alternant.  Java. 
•«#»»  Head  moderate,  depressed  ;  frontal  shields,  2,  small,  lateral  ; 
rostral  shield  angular,  high,  erect,  betwoen  frontals  and  nasal. 

36.  Ficinia.— Head  small;  rostral  plate  large,  produced  between  the 
frontal,  angular  and  recurvod  in  front. 

olivacca.  Mexico. 

»**»**  Head  small ;  frontal  shields  2,  transverse,  band-like ;  rostral 
triangular,  subangular. 

37.  Prosymna. 

P.  vieleagris.  Guinea. 
1).  Head  covered  with  small  scales ;  tail  with  one  row  of  shields 
beneath;  abdominal  shield  broad,  rounded,  smooth;  nostril  in  a 
shield,  anterior,  sublateral ;  scales  granular,  with  rows  of  keeled 
scales.  Xenodermina. 
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38.  Xcnodermus. 

X.  Javanicus,  the  Goniouote. 


Java. 


Dr.  Gray  says,  "  The  separation  of  the  specimens  of  this  family 
into  species  and  genera  is  attended  with  great  difficulty ;  the  form 
and  number  of  the  shields  of  the  head,  lips,  temple,  and  chin  are 
liable  to  great  variation,  not  only  in  the  different  specimens,  but  often 
in  the  two  sides  of  the  same  individual.  The  two  ventral  series  of 
scales  are,  in  the  same  specimen,  sometimes  separate,  aud  at  other 
times  united  into  a  shield  ;  and  many  specimens  have  a  series  of 
small  triangular  shields  on  the  edge  of  the  lips,  between  the  su- 
tures of  the  lip-shield,  not  found  in  other  individuals  of  the  same 
species. 

"The  distribution  of  the  colours  on  the  body  appears  to  be  one  of 
the  most  permanent  characters  of  the  species  ;  but  this  becomes  less 
distinct  in  the  older  specimens,  and  is  often  lost  in  the  specimens  that 
have  been  carelessly  or  long  preserved  in  a  museum." 

The  existence  of  this  family  of  Water-Snakes  has  undoubtedly 
given  rise  to  the  notion  that  a  large  Ophidian,  which  meets  the 
popular  view  of  a  Great  Sea-Serpent,  exists.  In  all  cases  however  the 
reports  of  the  existence  of  such  a  creature  have  been  traced  to  the 
capture  or  sight  of  some  other  animal,  or  to  the  exaggerated  repre- 
sentations of  some  other  natural  object.  The  Hydridce  amongst  the 
Ophidia  are  of  comparatively  small  size,  seldom  equalling  the  Boidw 
in  this  respect,  and  falling  far  short  of  the  enormous  dimensions 
popularly  attributed  to  the  Great  Sea-Serpent.    [Boid^e  ;  Ophidia.] 

HYDRILLA.  [Hydrocharidace^;.] 

HYDRO'BATA,  Vieillot's  name  for  the  Water-Blackbirds,  Cinclus. 
[Merulid.b.] 

HYDRO'BATES,  Temminck's  name  for  the  Sea-Ducks.  [Ducks.] 
HYDROBORACITE,  a  Mineral,  occurring  in  small  needle  crystals, 
which  appear  to  be  flat  six-sided  prisms.  Its  colour  is  white,  with 
spots  of  red  from  silicated  peroxide  of  iron.  Hardness  similar  to  that 
of  gypsum.  It  is  translucent.  The  specific  gravity  is  1"9.  Found  in 
a  collection  of  Caucasian  minerals.  The  following  is  an  analysis  by 
Hess : — 

Boracic  Acid  4  9 '2  2 

Lime   .1374 

Magnesia  10'71 

Water   .  26-33 
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HYDROCANTHERA,  a  tribe  of  Insects  belonging  to  the  Penta- 
merous  family  of  the  Coleoptera.  They  are  all  aquatic  in  their  habits. 
The  principal  sections  are  the  Dytiscidce  and  Gyrinidce.  [Dytiscidje; 
Gyrinidje.] 

H YDROCH ARIDA'CE  M,  Hydrocharads,  a  small  natural  order  of 
Endogenous  Plants  inhabiting  ditches,  lakes,  and  rivers  in  various 
parts  of  the  world.  They  have  tripetaloideous  flowers,  often  separate 
sexes,  and  an  inferior  ovary.  The  latter  character  cuts  them  off  from 
Alismaceae  and  Butomacece,  to  which  they  bear  some  resemblance  in 
habit.  VaUizneria  spiralis,  a  plant  of  this  order,  is  remarkable 
for  its  spiral  flower-stalk,  which  enables  it  to  accommodate  itself 
to  the  depth  of  the  stream  in  which  it  floats,  so  as  always  to 
keep  its  flowers  above  water  when  it  is  necessary.  [Valliskeria.] 
It  is  in  the  leaves  of  this  plant  that  a  peculiar  movement  in  the 
interior  of  the  cell  called  Cyclosis  [Cyclosis]  was  originally  observed. 
The  same  movement  is  also  seen  in  the  cells  of  Hydrocharis  Morsus 
Ranm  and  Anacharis  alsinastrwm,  and  is  probably  present  in  the 
whole  of  the  order.  The  species  are  natives  of  fresh-water  in 
Europe,  North  America,  and  the  East  Indies.  One  species  is  found 
in  Egypt  (Damoson ium  Indicum),  and  two  Vallisnerias  in  Australia. 
Nothing  is  known  of  their  uses  unless  that  the  fruit  of  Eahaliis  is 
eatable,  and  its  fibres  capable  of  being  woven.  According  to  Agardh, 
Ottilia  and  Bootiia  are  eaten  in  India  as  pot-herbs. 


Hydi  ochai  is  Muinis  Rame. 
1,  a  portion  of  the  plant,  with  flowers,  leaves,  and  stem  ;  2,  a  male  flower; 
3,  a  female  flower  ;  4,  a  section  of  the  ripe  fruit ;  5,  a  seed,  with  a  part  of  tho 
testa  stripped  off  to  show  the  embryo. 

The  Janji  of  Hindustan,  the  Vallisneria  alternifolia  of  Roxburgh, 
Hydrilla  of  Hamilton,  is  one  of  the  plants  used  in  India  for 
supplying  water  mechanically  to  sugar  in  the  process  of  refining  it, 
"  as  clay  is  used  in  the  West  Indies  to  permit  the  slow  percolation 
of  water."  Lindley  places  this  order  near  Naiadaccce,  Pistiacece,  and 
Bromeliacece.    It  has  12  genera  and  20  species. 

HYDROCHARIS.  [Htdrocharidace^:.] 

HYDROCHOJRUS.  [Hystricid^;.] 

HYDROCOTYLE  (from  vSap,  water,  and  kotvXt),  a  cavity),  a  genus 
of  Plants  belonging  to  the  natural  order  Umhelliferce  and  to  the  sub- 
order Orthospeimne.  The  calyx  obsolete ;  the  petals  ovate,  entire, 
acute,  with  a  str  light  apex ;  the  fruit  flatly  compressed  from  the 
sides ;  the  carpels  without  vittaj ;  the  five  ribs  or  nerves  nearly 
filiform,  the  carinal  and  lateral  ones  usually  obsolete,  and  the  two 
intermediate  ones  joined.  The  species  of  this  genus  are  generally 
bog-herbs ;  but  few  of  them  are  uuder-shrubs.  The  umbel  is  single, 
surrounded  by  a  few-leaved  involucrum ;  the  flowers  sessile  or  pedicil- 
late,  white. 

Upwards  of  ninety  species  of  plants  have  been  referred  to  this  genus. 
It  is  not  however  improbable  that  a  more  attentive  study  of  them  will 
lead  to  the  distinction  of  other  genera  amongst  them. 

II.  vulgaris,  Pennywort,  has  peltate  orbiculate  double  crenate  leaves ; 
umbels  capitate,  of  5  flowers,  often  proliferous :  fruit  emarginate 
below.  This  plant  is  a  native  of  Great  Britain,  and  throughout  nearly 
the  whole  of  Europe,  in  marshy  boggy  places,  and  on  the  margins  of 
rivulets  on  a  peat  soil.  This  plant  is  commonly  called  Pennywort, 
on  account  of  its  leaves  lying  flat  on  the  ground  and  having  the  size 
and  form  of  a  piece  of  money.  It  is  also  known  by  the  names  of 
Water-Pennywort,  Sheep-Killing  Pennygrass,  White-Rot,  Fluke-Wort, 
and  Sheep's-Bane.  These  latter  names  it  has  obtained  on  account  of 
its  being  supposed  to  produce  the  rot  and  other  diseases  in  animals 
that  feed  on  it.  This  is  however  an  error,  as  this  plant  will  not 
produce  disease  in  animals ;  but  it  occurs  in  damp  moist  situation.-, 
where  animals  that  feed  are  likely  to  be  attacked  with  rot  and  other 
diseases.  It  is  in  this  way  that  other  marsh-plants,  as  the  species  of 
Drosera  and  Pinguicula,  have  been  supposed  to  cause  disease  in  sheep 
and  oxen. 

Of  the  large  number  of  species  of  this  genus  few  if  any  are  used  in 
the  arts  or  medicine,  and  noue  of  them  are  sufficiently  ornamental  to 
lead  to  their  cultivation.  II.  Asiatica  is  said  to  be  used  in  India  as  a 
diuretic,  and  occasionally  as  a  culinary  vegetable.  H.  umbcllata  is 
recommended  by  Martius  as  a  remedy  in  hypochondriasis,  but  on 
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what  grounds  is  not  stated.    The  fresh  juice  acts  as  an  emetic.    It  is 
said  to  possess  an  aromatic  odour  r.nd  an  agreeable  taste.    The  species 
of  Hydrocotyle  are  easily  cultivated  ;  they  must  all  be  kept  moist.  ! 
The  stove-greenhouse  and  frame  kinds  should  be  grown  in  pots  placed 
in  pans  of  water. 

(Don,  Dichlamydcous  Plants  ;  Burnett,  Outlines;  Babiugtou,  Manual 
of  British  Botany.) 

HYDROCYON,  a  genus  of  Fishes  belonging  to  the  Malacopterygii 
Abdoininules.  The  species  are  very  numerous.  They  have  the  point 
of  the  muzzle  formed  by  the  interinaxillarie?,  the  maxillaries  nearer, 
before  the  eyes,  and  completing  the  aperture ;  the  tongue  and  vomer 
smooth,  the  jaws  with  conical  teeth,  and  the  large  suborbital  covers 
the  cheek  like  an  operculum. 

A  large  number  of  species  inhabit  Brazil.  They  are  also  found  in 
the  Nile. 

HYDRODICTYON.  [Alg^e.] 

HYDROIDA,  a  name  given  to  a  section  of  the  order  Polypifcra, 
embracing  forms  resembling  the  fresh-water  Hydra  in  the  simplicity 
of  their  organisation.  The  following  is  Dr.  Johnston's  arrange- 
ment of  the  families  of  British  Zoophytes  referred  to  the 
Hydroida : — 

*  Ovisacs  or  bulbules  naked,  bud-like,  pullulating  from  the 
bases  of  the  tentacula. 

Ttdiularina,  Ehrenberg  (Tubularia,  Linnaeus;  Tubulariada;  John- 
ston ;  Les  Tubulaires,  Van  Beneden). 

Family  I. — Polyps  naked,  or  with  only  a  rudimentary  polypidom. 
Corynidte. 

f  Polyps  naked. 
The  tentacula  scattered.  Clava. 
The  tentacula  in  one  row.  Hydractinia. 

+t  Polyps  with  a  homy  cuticle. 
The  tentacula  with  globose  tips.  C'oryne. 
The  tentacula  filiform.  Cordylophora. 

Family  II. — Polypidom  fistular;  the  tentacula  whorled.  Tabu- 
lariaam. 

i  The  tentacula  in  a  single  whorl,  i'udendrium. 
++  The  tentacula  in  a  doublj  whorl. 
Polypidom  rooted.  Tabularia. 
Polypidom  unrooted  and  deciduous.  Corymorpha. 

**  Ovisacs  in  the  form  of  horny  capsules  or  vesicles  scattered  on  the 
polypidoms,  and  deciduous. 
Sertularina,  Ehrenberg  (Sertularia,  Linncous). 
lamily  III. — Cells  of  the  polyp  sessile.  Surtulariadce. 
t  Cells  biserial. 
Cells  alternate,  tubular.  Halcciiun. 
Cells  vasiform,  everted.  Sertularia. 
Cells  conico-tubular,  appressed.  Tkuiaria. 

+t  Cells  uniserial. 
The  branchlets  plumose  or  pectinate.  Plumularia. 
The  branchlets  whorled.  Antennularia. 

Family  IV. — Polype-cells  on  ringed  stalks.  Campanidariada;. 
Cells  alternate,  campanulate.  Laomcdea. 
Cells  irregular,  or  whorled.  Campanularia. 
***  Polyps  propagating  by  buds  and  ova,  which  develop  themselves 
on  and  in  the  body  of  the  jjarent. 
Hydrina,  Ehrenberg  (Hydra,  Linnaeus  ;  Hydroidw,  Johnston). 
One  genus  only.    Hydra.    [Hydra  ;  Polypifera.] 

HYDROLEA'CE^E,  a  very  small  and  unimportant  natural  order 
of  Monopetalous  Exogenous  Plants,  which  are  by  most  authors 
united  with  Hydrophyllaceo?.  [Hydrophyllace.e.]  They  are  weeds 
inhabiting  the  East  Indies,  with  alternate  glandular  or  stinging 
leaves,  monopetalous  regular  flowers,  with  a  gyrate  inflorescence, 
definite  stamens,  a  superior  polyspermous  2-  or  3-celled  fruit,  and 
seeds  with  the  embryo  lying  in  the  midst  of  fleshy  albumen.  In 
their  gyrate  inflorescence  they  correspond  with  Boraginacece. 

HYDROLITE.  [Gmelinite.] 

HYDROMAGNESITE.  [Magnesia.] 

HYDROME'TRIDiE,  a  family  of  Insects  belonging  to  the 
order  Hcmiptcra.  This  family  was  established  by  Dr.  Leach,  and  is 
thus  characterised  : — Rostrum  with  2  or  3  distinct  joints  ;  labrum 
very  short ;  eyes  moderate  ;  feet  very  long,  formed  for  walking  on  the 
water,  with  the  claws  minute,  inserted  laterally  into  a  fissure  on  the 
extremity  of  the  terminal  joint  of  the  tarsus. 

The  genera  Hydroinetra,  Gerris,  and  Velia  of  Latreille  belong  to  this 
family.  Those  species  which  have  setaceous  antennae,  the  head  pro- 
longed into  a  snout  and  receiving  the  rostrum  beneath,  belong  to  the 
first  of  these  three  genera,  of  which  the  Hydrometra  stagnoj-um  will 
6erve  as  an  illustration.  This  insect  is  about  3-8ths  of  an  inch  in 
length,  and  not  broader  than  an  ordinary  sized  pin,  of  a  black  or 
brown  colour,  with  pale  brown  legs,  and  is  very  common  on  ponds 
and  ditches,  generally  near  the  margin.    Like  the  other  species  of  the 
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Uydrolea  spinosa. 

1,  a  flower,  seen  from  beneath;  2,  a  stamen;  3,  a  ripe  seed-vessel;  4,  a 
section  of  a  seed,  showing  the  embryo. 

family  Hydromttridm,  it  possesses  the  power  of  walking  upon  the  sur- 
face of  the  water  :  it  differs  however  from  those  of  the  two  remaining 
genera,  inasmuch  as  its  movements  are  comparatively  slow. 

In  the  genus  Veliatke  antennas  are  filiform,  4-jointed,  the  first  joint 
the  longest,  the  remaining  joints  long,  about  equal  to  each  other,  and 
bent  at  an  angle  with  the  first ;  rostrum  2-jointed ;  legs  moderate, 
and  nearly  equidistant. 

V.  rivulorum  (Latreille)  is  a  very  common  insect  in  this  country, 
frequenting  running  streams,  and  running  on  the  surface  of  the  water 
with  great  rapidity.  It  is  about  l-4th  of  an  inch  in  length,  and  l-12th 
of  an  inch  in  breadth ;  of  a  black  colour,  the  body  red,  spotted  with 
black,  the  thorax  brown,  with  two  white  spots,  and  the  elytra  each 
with  four  white  spots. 

The  principal  characters  of  the  genus  Gen-U  are — Antenna;  filiform, 
4-joiuted,  the  basal  joint  nearly  as  long  as  the  remaining  three  ;  ros- 
trum 3-jointed,  legs  long,  the  second  pair  the  longest,  and  inserted  far 
from  the  first. 

G.  Paludum  is  about  5-Sths  of  an  inch  in  length,  and  l-12th  of  an 
inch  in  breadth,  of  a  brownish-black  colour  above,  and  silvery-white 
beneath.  This  insect  is  very  abundant,  and  its  peculiar  habits  of 
darting  about  on  the  surface  of  the  water  must  have  attracted  the 
attention  of  all  persons.  Its  food  appears  to  consist  chiefly  of  such 
insects  as  are  blown  or  accidentally  fall  into  the  water,  which  it  seizes 
with  its  fore  legs. 

HYDROPELTIDE^E,  Watershields,  a  natural  order  of  Exogenous 
Plants  (Cabombacece  of  Torrey,  Gray,  and  Lindley).  The  species 
are  aquatic  plants,  with  floating  peltate  leaves.  Flowers  axillary, 
solitary,  yellow,  or  purple.  Sepals  3  or  4,  coloured  inside.  Petals  3 
or  4,  alternate  with  the  sepals.  Stamens  definite  or  indefinite, 
hypogynouf,  arising  from  an  obscure  torus.  Anthers  linear,  turned 
inwards,  continuous  with  the  filaments.  Carpels  2  or  more,  termi- 
nated by  a  short  style.  Ovules  orthotropal,  pendulous.  Fruit  inde- 
hiscent,  tipped  by  the  hardened  style.  Seeds  definite,  pendulous. 
Embryo  minute,  2-lobed,  inclosed  in  the  fleshy  sac  of  the  amnios, 
at  the  apex  of  the  nucleus,  and  external  to  an  abundant  fleshy 
albumen.  There  can  be  no  doubt  of  the  near  relationship  of  these 
plants  to  the  Water-Lilies.  They  are  American  water-plants,  found 
from  Guyana  to  New  Jersey,  and  also  on  the  coast  of  Australia 
beyond  the  tropics. 

Hydropeltis  purpurea  is  said  to  be  nutritious,  but  slightly  astringent. 
The  leaves  are  employed  as  a  remedy  for  phthisis  and  dysentery. 

(Lindley,  Vegetable  Kingdom.) 

HYDROPELTIS.  [Hydropeltide^.] 

HYDROPHANE.  [Opal.] 

HYDROPHI'L  IDzE,  a  family  of  Coleopterous  Insects  established 
by  Leach.    The  insects  of  this  family  are  included  by  Latreille  in 
his  section  Palpicornes.    They  have  generally  nine  joints  to  the 
antennae,  but  sometimes  only  G ;  the  terminal  joints  always  form  a 
|  perforated  knob ;  the  maxillary  palpi  are  very  long  and  slender ;  the 
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body  is  usually  oval  or  rounded,  convex  abovo  and  flat  beneath,  or 
nearly  so  :  tho  tarsi  aro  5-jointcd,  and  tho  mandibles  bidontate. 

The  principal  genera  of  the  family  Hydrophilidte  mny  bo  thus 
characterised  : — 

Genus  Hydrous. — Antennas  with  the  terminal  joint  acuminated  ; 
sternum  produced  into  an  acute  spine,  which  reaches  considerably 
beyond  the  insertion  of  the  posterior  pair  of  logs;  BCUtelluXQ  large; 
labrum  ontiro ;  tarsi  of  tho  four  posterior  legs  compressed,  and 
furnished  with  bifid  claws.  Tho  malo  sex  has  the  anterior  tarsus 
dilated. 

Hydrous  piccus  (HydrophUus  piccus  of  the  older  authors)  is  ono  of 
the  largest  beetles  of  this  country,  measuring  about  ono  inch  and  a 
half  in  length.  It  is  of  a  glossy  black  colour  and  oval  form,  convex 
above  and  flat  beneath,  and  has  the  elytra  somewhat  pointed  at  tho 
apex.  This  insect  is  not  very  uncommon  in  stagnant  waters  in 
certain  parts  of  England.  It  lives  near  the  bottom  of  tho  water, 
and  may  be  said  to  walk  rather  than  swim  in  that  element.  Tho 
female  insect  deposits  her  eggs  in  a  little  nest  composed  of  a  gummy 
substance,  which  is  ejected  from  the  abdomen,  and  in  this  nest  tho 
eggs  float  until  they  are  hatched.  The  larvae,  which  are  of  a  lengthened 
form  and  brownish  colour,  live  in  the  water. 

Genus  HydrophUus  (Leach). — Labrum  emargiuatcd ;  mandibles 
internally  ciliated ;  antenna)  with  the  terminal  joint  somewhat 
obtuse  and  obliquely  truncated;  sternum  terminating  in  a  slightly 
acute  spine,  which  scarcely  reaches  beyond  the  insertion  of  tho 
posterior  legs ;  claws  dentated  at  the  base;  the  anterior  tarsi  simple 
in  both  sexes. 

HydrophUus  caraboides  (Linnaeus),  a  common  insect  in  some  parts 
of  England,  and  like  the  species  which,  is  given  as  an  illustration  of 
the  preceding  genus,  lives  in  stagnant  waters.  Its  form  is  oval, 
convex  above,  and  flattened  beneath  ;  and  the  elytra  are  rounded 
posteriorly.  It  is  of  a  glossy  black  colour,  sometimes  with  a  bluish 
or  violet  hue,  and  about  three-quarters  of  an  inch  in  length. 

The  genus  Spercheus  (Fabricius)  is  chiefly  distinguished  by  the 
antennae,  which  apparently  are  only  6-jointed  ;  the  clypeus  emargi- 
nate ;  the  maxilla  with  the  external  lobe  palpiform :  tibia  smooth. 
The  body  is  very  convex. 

Spercheus  cmarginatus  (Fabricius)  is  about  a  quarter  of  an  inch  in 
length,  and  of  a  brownish  colour  above  and  blackish  beneath.  It 
lives  in  stagnant  waters,  and  has  been  found  adhering  to  the  roots  of 
plants.  As  yet  this  has  always  been  considered  a  very  uncommon 
insect  in  England. 

Genus  Bcrosus  (Germar). — Eyes  prominent ;  clypeus  entire;  antenna) 
apparently  8-jointed,  the  terminal  joint  large  and  somewhat  globular ; 
thorax  very  convex ;  the  elytra  broader  than  the  thorax,  and  also 
very  convex  ;  posterior  tarsi  ciliated. 

Berosus  luridus  (Stephens)  is  less  than  a  quarter  of  an  inch  in 
length,  of  an  oval  form,  and  grayish-yellow  colour.  The  head  is  of 
a  brassy  green  colour,  and  there  is  a  spot  of  the  same  hue  on  the 
thorax.  The  elytra  are  striated.  This  species  is  common  in  ponds, 
&c.  in  various  parts  of  England. 

Genus  Hydrobius  (Leach). — Antennae  9-jointed,  the  terminal  joint 
somewhat  compressed  and  acuminated ;  clypeus  entire ;  scutellum 
small ;  sternum  simple ;  eyes  small  and  not  prominent ;  claws 
simple. 

The  species  of  this  genus  are  usually  of  small  size,  of  an  oval  or 
rounded  form,  and  always  very  convex.  Like  those  of  the  preceding 
genera,  they  live  in  ponds  and  ditches,  and  appear  to  prefer  stagnant 
waters.  Mr.  Stephens,  in  his  '  Illustrations  of  British  Entomology,' 
enumerates  25  species. 

HYDROPHIS.  [Hydride.] 

HYDROPHITE,  a  Mineral,  a  variety  of  Green  Serpentine  containing 
vanadium.  It  occurs  amorphous.  Its  fracture  is  irregular.  The 
colour  is  mountain  green.  Soft.  Specific  gravity  2'65.  It  is  found 
at  Taberg  in  Smaland.    The  following  is  its  analysis  : — 

Silica     .  ...  36-195 

Oxide  of  Iron  22729 

Oxide  of  Manganese  1*66 

Magnesia  21-082 

Vanadic  Acid  0-115 

Water      •  16-080 

 97-861 

HYDROPHYLLACE^E,  Hydrophyls,  a  natural  order  of  Exogenous 
Plants,  consisting  of  small  trees,  bushes,  or  herbaceous  plants,  often 
hispid.  The  leaves  are  often  lobed,  alternate,  or  the  lower  ones 
opposite.  The  flowers  arranged  in  gyrate  racemes  or  unilateral 
spikes,  or  occasionally  solitary  and  stalked  in  the  axils  of  the  leaves. 
Calyx  inferior,  persistent,  deeply  5-cleft,  the  recesses  usually  augmented 
with  reflcxed  appendages.  Corolla  monopetalous,  hypogynous,  regular, 
shortly  5-cleft,  between  campanulate  and  rotate,  rarely  funnel-shaped. 
Stamens  5,  epipetalous,  alternate  with  the  segments  of  the  corolla, 
inflected  in  aestivation ;  anthers  versatile,  2-celled,  the  cells  parallel, 
dehiscing  longitudinally.  Ovary  superior,  simple,  1-  or  2-celled, 
styles  2,  long ;  stigmas  2,  terminal ;  placentae  2,  free  at  their  back, 
or  united  to  the  shell  of  the  ovary,  with  two  or  many  amphitropal 
ovules  on  their  inner  face.  Fruit  capsular,  2-valved,  sometimes 
1-celled,  with  a  large  placenta  filling  the  capsule,  sometimes  some- 
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what  2-celled,  with  tho  dissepiments  incomplete.  Seeds  reticulated  ; 
albumen  abundant,  cartilaginous ;  embryo  conical,  with  its  radicle 
next  the  hiluin.  For  many  years  it  lias  been  considered  that 
II ydrolcaccie  was  a  distinct  order  from  Ilydrophyllawf,  but  recent 
botanists  recognise  so  little  distinction  between  them,  that  they  aro 
novv  both  included  in  the  above  definition.       Dr.  Lindley  places 
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Hydrophyllum  virginicum. 
1,  an  entire  flower;  2,  the  ovary;  3,  a  ripe  seed-vessel  J  4,  a  section  of  a 
mature  seed. 

Hydrophyllacece  near  Primulaccce,  Plumbaginacece,  and  Boraginacece. 
Some  of  the  species  are  cultivated  in  gardens  for  the  sake  of  their 
gay  flowers,  but  none  appear  to  possess  useful  qualities  of  any  im- 
portance. They  are  mostly  found  either  in  the  north  or  south  provinces 
of  America,  and  are  not  known  much  beyond  that  continent.  Nama 
and  Hydrolea  are  found  in  the  East  Indies.  In  the  United  States  a 
decoction  of  Hydrophyllum  Canadensc  is  one  of  the  many  remedies  for 
snake  bites.  Hydrolea  is  bitter,  and  the  leaves  are  applied  as  a 
poultice  in  India. 

Many  of  the  species,  especially  those  of  the  genera  Nemophila  and 
Eutoca,  are  beautiful  objects,  and  are  extensively  cultivated  in  our 
gardens.    There  are  16  genera  and  75  species. 

HYDROPHYLLUM.  [Hydrophyllace.ze.] 

HYDROPIPER.  [ELATINACEiE.] 

HYDROSAURUS.  [Iguanid.e.] 
HYDROSTATICA.  [Acaleph.e.] 

HYDROTALCITE,  a  Mineral,  occurring  massive,  investing  Steatite 
in  foliated  masses.  The  colour  is  white.  Streak  the  same,  with  a 
pearly  lustre.  Transparent.  It  is  flexible,  with  a  soapy  feel.  Hard- 
ness 2.    It  is  found  at  Snarum.    The  following  is  its  analysis  : — 

Magnesia  3630 

Alumina  12-00 

Peroxide  of  Iron  6-90 

Carbonic  Acid     ......  10'54 

Water  32.66 

Insoluble  residue  1*20 

  99-60 

HYDRUS.  [Hydridjd.] 
HYLA.  [Amphibia.] 

HYLACTES,  a  genus  of  Birds  established  by  Captain  Philip 
Parker  King,  R.N.,  for  a  form  allied  to  Megapodius,  with  the  following 
characters  : — Bill  sub-elongated,  rather  thin,  with  a  sub-em arginate 
apex ;  nostrils  basal,  longitudinal,  the  membrane  subtumescent,  and 
covered  with  hairs  down  the  middle.  Wings  very  short,  rounded  ; 
fifth  quill  longest.  Tail  sub-elongated,  graduated.  Feet  strong ; 
tarsi  rather  elongated,  scutellated  in  front ;  toes  and  claws  elongated, 
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the  latter  rather  strong  and  sub-coinpressed ;  hallux  very  strong, 
incumbent. 

Ex.  Hylaclcs  Tamil.  It  inhabits  the  Island  of  Chiloe  and  Port 
Otway,  in  the  Bay  of  Peiias.    ('  Zool.  Proc.,'  1830-31.) 

IIYLiEOSAURUS,  Dr.  Mantell's  name  for  an  extinct  Saurian  dis- 
covered by  him  in  the  forest  of  Tilgate,  and  thence  termed  the  Forest- 
Lizard.  The  remains  upon  which  this  genus  was  characterised  were 
embedded  in  a  block  of  stone  4.^  feet  by  2.J  feet,  and  consisted  prin- 
cipally of  bones  of  the  trunk.  A  chain  of  five  cervical  and  five  dorsal 
vertebra)  with  corresponding  ribs,  and  four  detached  vertebra;,  were 
visible ;  as  wero  the  coracoids  and  omoplates  of  both  sides.  There 
was  a  peculiarity  in  the  structure  of  the  last-mentioned  parts  which, 
in  the  opinion  of  Dr.  Mantell,  warrauted  the  separation  of  this  Saurian 
from  all  recent  and  fossil  genera  ;  for  the  Jlylceosaurus  had  tho  omo- 
plates of  a  crocodile  with  the  coracoids  of  a  lizard.  There  was  also  a 
still  more  extraordinary  osteological  structure,  consisting  of  a  series 
of  spinous  bony  apophyses,  which  varied  from  3  to  17  inchos  in  length, 
and  from  1  i  to  7  inches  in  width.  These  maintained  a  certain  paral- 
lelism with  tho  vertebral  column,  as  if  they  had  occupied  a  line  along 
the  back.  Dr.  Mantell  suggested  that  these  processes  might  be  the 
remains  of  a  dermal  fringe  or  serration,  with  which,  as  in  some  recent 
species  of  Saurians,  the  back  of  the  Forest-Lizard  might  have  been 
armed  ;  but  he  at  the  same  time  noticed  many  anatomical  peculiarities 
which  led  him  to  hesitate  in  determining  positively  that  these  parts 
had  formed  such  appendages.  He  next  entered  upon  a  careful  exami- 
nation of  the  reasons  why  they  could  not  be  processes  of  the  vertebra). 
Dr.  Mautell  also  discovered  many  dermal  bones,  which  served  to  sup- 
port tho  large  scales,  in  tho  stone  :  he  finally  proposed  tho  genus  as 
depending  for  its  characters  on  the  peculiarity  of  the  sternal  apparatus 
and  tho  spinous  processes.  Tho  paper  in  which  tho  remains  of  this 
large  extinct  Saurian  wero  described  was  read  before  the  Geological 
Society  of  London  in  December,  1832. 

Dr.  Buckland  ('  Bridgewater  Treatise ')  is  of  opinion  that  this  extinct 
Saurian  was  probably  about  25  feet  long,  and  speaks  of  its  most 
peculiar  character  as  consisting  of  the  remains  of  the  series  of  long 
flat  and  pointed  bones,  which,  Dr.  Buckland  thinks,  seem  to  have 
formed  an  enormous  dermal  fringe  like  the  horny  spines  on  the  back 
of  tho  modern  Iguana.  (Dr.  Mautell,  '  Geology  of  tho  South-East  of 
England,'  8vo,  Loudon,  1833.) 

The  remains  of  several  specimens  of  this  extinct  reptile  are  now, 
with  the  rest  of  Dr.  Mantell's  collection,  in  the  British  Museum.  The 
original  species  described  by  Dr.  Mantell  has  been  named  7/.  Owcnl. 
(Mantell,  '  Petrifactions  and  their  Teachings.') 

HYLO'BATES  (from  iKoPdrris,  wood-walker,  or  one  that  goes 
through  woods),  Uliger's  name  for  tho  Long- Armed  Apes,  or  Gibbons. 
The  general  characters  of  these  Apes  as  to  dentition  and  form  agree 
with  those  of  the  Orangs  ;  but  there  is  some  modification  of  the  dental 
system  in  the  Gibbous,  which  have  also  longer  anterior  extremities 
and  have  posterior  callosities,  though  they  have  no  tail.  The  vermi- 
form appendix  of  the  coecum  is  also  shorter. 

4  2  10 

Dental  formula  : — Incisors,  r  '>  canines,      ;  molars,      =  32. 

In  the  upper  jaw  the  first  incisor  is  large,  terminated  by  a  straight 
line,  worn  obliquely  within,  and  cut  transversely  by  the  impression 
of  the  lower  incisor ;  the  second  is  smaller  than  the  first,  and  worn 
obliquely  on  the  side  of  the  canine,  which  is  wider  than  it  is  thick, 
trenchant  on  its  posterior  border,  and  presents  two  longitudinal 
furrows  on  its  internal  surface,  separated  from  each  other  by  a  pro- 
jecting rib,*  the  posterior  furrow  being  larger  and  deeper  than  the 
anterior  one.  The  two  next  teeth  are  false  molars,  and  the  second  is 
rather  larger  than  the  first ;  but  both  are  composed  of  blunt  tubercles, 
one  on  the  external  and  the  other,  smaller,  on  the  internal  border. 
The  three  next  molars,  which  increase  gradually  in  size  from  the  first 
to  the  last,  have  the  same  form ;  they  are  composed  of  four  tubercles, 
two  of  equal  size  on  the  external  and  two  on  the  internal  border,  the 
posterior  tubercle  being  smaller  than  that  which  precedes  it :  these 
tubercles  are  formed  by  furrows,  which  divide  the  tooth  unequally. 

In  the  lower  jaw  the  first  incisor  is  small,  and  terminated  by  a 
straight  line ;  the  second  is  rounded  on  its  external  surface,  terminated 
in  a  point,  and  strengthened  on  its  internal  surface  by  a  longitudinal 
rib,  which  thickens  it  in  the  middle.  The  canine  is  more  equal  in 
its  dimensions  than  that  of  the  other  jaw,  and  is  terminated  posteriorly 
by  a  process  or  heel ;  but  its  internal  surface  presents  also  the  two 
furrows  and  the  rib  which  are  found  in  the  other.  The  first  false 
molar,  which  is  placed  obliquely,  has  only  a  single  point ;  the  second 
has  two,  one  internal  and  the  other  external,  Bituated  nearer  to  the 
anterior  than  to  the  posterior  border.  Three  molars  succeed,  which 
progressively  increase  in  size,  and  resemble  each  other.  They  present 
five  tubercles,  two  of  which  are  anterior,  and  three,  disposed  in  a 
triangle,  posterior. 

F.  Cuvier  takes  this  type  of  dentition  from  the  Siamang,  and  says 
that  it  is  also  found  in  the  Wow-Wow  and  Onko. 

The  height  of  the  Gibbons  rarely  exceeds  four  feet,  and  when  they 
are  placed  in  an  erect  posture  their  upper  extremities  reach  the 
ground. 

The  species  are  found  all  over  India  and  its  islands.    The  forests 
*  In  SyJobates  Eoolock  the  canines  are  remarkably  long. 


are  the  haunts  of  these  creatures,  and  they  arc  rarely  seen  at  a  distance 
from  them.  Gregarious,  but  shy  and  timid,  they  keep  up  a  howling 
concert,  resembling  in  this  respect  in  some  degree  the  Howling 
Monkeys  of  America,  and  having  some  of  them  guttural  sacs  like  that 
tribe.  In  the  forest  the  activity  of  certain  species  ia  great,  and  they 
make  way  on  tho  trees  with  their  long  arms  and  lengthened  feet  most 
rapidly ;  but  when  surprised  on  open  plain  ground  they  are  alto- 
gether as  helpless.  Other  species  (the  Siamang,  for  instance)  appear 
to  be  more  sluggish  ;  but  these  make  good  use  of  their  acute  eyes  and 
ears,  and  are  generally  off  before  the  enemy  approaches  near  enough 
for  a  capture. 


Teeth  of  llylobulcs,  increased  1-Gth.    F.  Cuvier. 


In  confinement  they  are  gentle,  and  seem  capable  of  great  attach- 
ment to  those  who  are  attentive  to  them.  Dr.  Burrough  gives  a  most 
interesting  account  of  three  individuals  of  the  species  called  Hoolock 
(Hyloba'es  Hoolock),  which  he  had  an  opportunity  of  observing  in  that 


Wow- Wow  {Hylobates  agilia),  male. 


state.  One  of  them,  a  male,  showed  a  most  amiable  and  docile  dis- 
position ;  and  a  young  female,  which  died  early,  was  equally  gentle 
and  pacific.  The  Siamang  kept  by  Sir  Stamford  Raffles  was,  according 
to  Dr.  Horsfield,  very  tame  and  tractable,  and  was  never  happy  unless 
it  was  in  the  company  of  some  person.    Mr.  George  Bennet  gives 


tea 


a  lively  description  of  tbo  affectionate  manners  of  another  of  these 
apes  towards  thoso  who  mado  its  enpti v i ty  light  by  thoir  kindness. 

H.  agilis,  the  Wow- Wow,  or  Active  (Jibbon,  may  bo  taken  as  an 
example  of  the  genus.  It  has  the  forehead  very  low  ;  orbitary  arches 
very  projecting;  face  blackish-blue  in  tho  male,  and  brown  in  tbo 
female ;  in  the  former  a  white  band  over  the  eyes,  which  unites  with 
the  whitish  whiskers.  Hair  of  the  body  fine,  except  about  the  neck, 
where  it  is  longer  and  inclined  to  bo  woolly  and  curled;  upper  part 
chocolate-brown ;  back  and  fore  part  of  the  thighs  yellowish-brown, 
but  the  colour  varies  a  good  deal  according  to  tho  sex  and  age,  the 
young  being  paler  than  the  adults  and  aged,  .and  the  very  young 
uniform  yellowish-white.  Height  about  2  feet  7  or  8  inches.  No 
guttural  sac. 


AVow-AVow  [Ilylobatcs  ngilis),  female  and  young. 


It  is  very  agile  in  its  habits.  As  soon  as  they  reach  the  forest  they 
set  pursuit  at  defiance,  swinging,  leaping,  and  throwing  themselves 
from  tree  to  tree  with  great  rapidity.  Notwithstanding  the  want  of 
the  guttural  sac  they  howl  in  a  manner  very  nearly  resembling  the 
Siamang,  which  has  one. 

In  captivity  they  are  not  very  lively,  as  might  be  expected,  from 
the  impossibility  of  their  exerting  that  freedom  of  motion  on  which 
their  vivacity  in  a  state  of  nature  so  much  depends ;  but  though  timid 
they  are  soon  re-assured,  take  pleasure  in  being  caressed,  and  become 
familiar  and  even  playful. 

This  species  is  found  in  the  forests  of  Sumatra,  where  the  species 
is  named  Ungaputi. 

The  Siamang  of  the  Malays,  Simia  syndactyla  of  Sir  Stamford 
RafHes's  '  Catalogue  of  a  Zoological  Collection  made  in  Sumatra'  ('  Linn. 
Trans.,'  xiii.  241),  Pithecus  syndactylies  of  Desmarest,  Hylobates  syn- 
dactyly of  F.  Cuvier,  has  a  peculiar  formation  of  the  hands  or  feet 
of  the  lower  extremities,  the  index  and  middle  fingers  being  united 
as  far  as  the  middle  of  the  second  phalanx.  This  peculiarity  would 
seem  to  indicate  a  generic  distinction,  notwithstanding  the  similarity 
of  the  teeth  and  skull  to  those  of  the  rest  of  this  tribe.  These 
Sumatran  Apes,  sluggish  and  timid  as  they  are,  exhibit  strong 
maternal  affection  ;  for  though,  if  any  of  the  troop  are.  wounded,  the 
rest  abscond  and  leave  them  to  their  fate,  the  mother  will  remain  with 
her  little  one  if  it  is  hurt,  and  will  suffer  herself  to  be  captured 
rather  than  abandon  it.  The  females  are  also  generally  very  atten- 
tive to  their  offspring,  according  to  the  accounts  given  by  Messrs. 
Diard  and  Duvaucel. 

The  following  species  are  given  in  the  'British  Museum  Catalogue'  : — 

Hylobates  Hooloch,  the  Hoolock.  It  is  the  Simia  Hoolock,  Harlan ; 
H.  Seyritcs  and  H.  Coromandus,  Ogilby ;  H.  Houloch,  Lesson. 
Asam  (?). 

H.  agilis,  the  Oungha;  Pithecus  agilis,  Desmarest;  H.  variegatus, 
Miiller;  H.  Rafflesii,  Geoffroy;  H.  Lai;  F.  Cuvier.  Black  specimens 
are  marked  from  the  Himalaya,  and  brown  from  Malacca. 

H.  Lar,  the  Gibbon ;  Homo  Lar,  Linnaeus ;  Simia  longimana, 
Schreber ;  S.  albimana,  Vigors  and  Horsfield ;  Le  Grand  Gibbon  of 
Buffon.    It  is  a  native  of  Malacca. 

H.  leuciscus,  the  Silvery  Gibbon,  or  Wow- Wow.  Simia  leucieca, 
Schreber,  Moloch,  Audeb.  Malacca. 

HYLOBIUS.  [Curoulio.] 

HYMENjEA  (from 'Hymen,'  in  reference  to  its  twin  leaflets),  a  genus 
of  Plants  belonging  to  the  natural  order  Leguminosm.  It  has  a  calyx 
furnished  with  two  bracts  at  the  base  ;  the  tube  turbinate,  coriaceous ; 


tho  limb  4-5  parted,  deciduous,  with  two  lobes  Horncti  mcs  united  into 
one;  5  petals  nearly  equal,  glandular;  10  stamens,  distinct,  inflated 
in  the  middle;  the  style  filiform ;  the  legume  woody,  oblong,  many- 
seeded,  containing  fccula;  tho  embryo  straight.  Tho  species  are  trees, 
with  bifoliate  leaves,  and  corymbs  of  white  or  yellow  flowers. 

//.  Courbaril,  Locust-Tree,  or  Gurn-Animc  Tree,  has  oblong  ovate 
leaflets,  unequal-sided,  and  unequal  at  the  ban",  ending  in  a  long  point; 
with  tho  legume  oblong,  compressed,  yellowish,  shilling.  It  is  a  fine- 
lofty  spreading  tree,  and  grows  in  the  tropical  parts  of  Anr  rica  and 
in  Jamaica.  The  Bceds  are  enveloped  in  a  cellular  mealy  substance, 
which  is  sweet  like  honey,  and  is  eaten  by  the  Indians  with  great 
avidity.  When  fresh  it  is  slightly  purgative,  but  by  keeping  it  loses 
this  property.  A  decoction  of  this  substance,  when  allowed  to  ferment, 
forms  an  intoxicating  drink  resembling  beer.  From  between  the 
principal  roots  of  this  tree  there  exudes  a  fine  transparent  resin,  of 
a  red  or  yellowish-red  colour,  and  which  is  collected  in  large  lumps 
and  sold  under  the  name  of  Gum  Anime,  or  Gum  Animi.  This  resin 
resembles  amber,  is  very  hard,  and  sometimes  contains  leaves,  insects, 
or  other  objects  imbedded  in  it,  which  remain  in  a  perfect  state  of 
preservation.  It  burns  readily,  emitting  a  very  fragrant  smell.  Dis- 
solved in  rectified  spirits  of  wine  it  makes  one  of  the  finest  kinds  of 
varnish.  According  to  Lindley  this  resin  is  called  Jatahy,  Jatchy,  or 
Copal,  and,  in  Minas  Gerae's,  Jatoba.  Courbaril  is  the  name  of  the  tree 
in  some  parts  of  South  America.  In  countries  where  this  tree  grows 
the  resin  is  used  medicinally,  and  has  also  been  employed  in  that  way 
in  Europe.  It  acts  as  a  stimulant  when  taken  internally,'  and  as  an 
irritant  when  applied  externally.  In  fumigation  it  has  been  employed 
for  persons  labouring  under  asthma  and  dyspnoea.  Dissolved  in  spirits 
of  wine  or  oil  it  is  used  as  an  embrocation  in  rheumatism.  Internally 
it  has  been  recommended  as  a  substitute  for  guaiacum,  in  venereal 
disease,  and  chronic  rheumatism.  The  inner  bark,  either  in  the  form 
of  tincture  or  decoction,  is  administered  as  a  vermifuge.  The  curadores 
have  a  method  of  mixing  it  with  sugar  and  rum,  so  as  to  make  a  very 
agreeable  emulsion  or  syrup.  The  wild  bees  are  fond  of  building 
their  nests  in  the  trunk  of  this  tree.  The  timber  of  the  old  trees  is 
very  hard  and  tough,  and  is  in  great  request  for  wheelwork,  parti- 
cularly for  cogs.  The  Avood  is  so  heavy  that  a  cubic  foot  is  said  to 
weigh  a  hundred  pounds  :  it  takes  a  fine  polish. 

Several  other  species  of  Hymencca  are  described,  but  of  these  com- 
paratively little  is  known.  The  Copal  of  Madagascar,  and  probably  of 
the  East  Indies  generally,  is  furnished  by  //.  verrucosa.  The  Locust- 
Trees  of  the  West  have  long  been  celebrated  for  their  gigantic  stature, 
and  other  species  are  the  Colossi  of  South  American  forests.  Some  of 
them  are,  according  to  Martius,  84  feet  in  circumference  at  the  bottom, 
and  60  feet  where  the  boles  become  cylindrical. 

(Don,  Dicklamydeous  Plants;  Lindley,  Flora  Mcdica.) 

HYMENO'CERA,  Latreille's  name  for  a  genus  of  Macrurous 
Crustaceans  belonging  to  the  tribe  of  Alpheans,  in  the  family  of  the 
Salicoques,  or  Shrimps,  according  to  the  system  of  M.  Milne-Edwards, 
who  places  it  between  Atya  and  Alpheus. 

HYMENODICTYON.  [Cinchonace.e.] 

HYMENOMYCE'TES,  the  first  sub-order  of  the  Fungi,  a  natural 
order  of  Plants.  [Fungi.]  They  are  characterised  by  their  repro- 
ductive organs,  called  the  hymenium,  being  naked.  This  sub-order 
is  divided  by  Fries  into  four  tribes  [Fungi]  ;  by  Berkeley  into  six 
tribes.  Those  of  the  latter  are — Pileati,  Clavati,  Mitrati,  Cupulati, 
Tremellini,  and  Sclerotiacei. 

The  tribe  Pileati  contains  the  following  British  genera  :— 

Agaricus,  in  which  the  hymenium  consists  of  plates  radiating  from 
a  common  centre,  with  shorter  ones  in  the  interstices,  composed  of  a 
double  closely-connected  membrane,  more  or  less  distinct  from  the 
pileus  :  the  veil  is  various  or  absent.  [Agaricus.] 

Cantharellus  has  the  pileus  furnished  below  with  dichotomous, 
radiating,  branched,  subparallel  folds,  not  separable  from  the  flesh, 
sometimes  anastomosing  or  obsolete. 

MerwUnu  has  the  hymenium  veiny,  or  sinuoso-plicate ;  the  folds  not 
distinct  from  the  flesh  of  the  pileus,  forming  unequal  angular  or 
flexuous  pores.  [Merulius.] 

Schizophyllum  has  the  gills  radiating  from  the  base,  composed  of  a 
folded  membrane,  which  is  ruptured  along  their  edge ;  the  two  portions 
of  the  fold  being  revolute,  bearing  asci  only  on  the  outer  surface. 

Dcedalca  has  the  hymenium  composed  of  anastomosing  gills,  or 
flexuous  elongated  pores  formed  out  of  the  corky  substance  of  the  pileus. 

Polyporus  has  the  hymenium  concrete,  with  the  substance  of  the 
pileus  consisting  of  subrotund  pores  with  their  simple  dissepiments. 

Boletus  has  the  hymenium  distinct  from  the  substance  of  the  pileus, 
consisting  of  cylindrical  separable  tubes,  with  oblong  sporidia. 
[Boletus.] 

Fistulina  has  the  hymenium  formed  of  a  distinct  substance  but 
concrete  with  the  fibres  of  the  pileus ;  the  tubes  at  first  wart-like, 
somewhat  remote,  closed,  radiate-fimbriate,  at  length  approximated, 
elongated,  open. 

Hydnum  has  the  hymenium  of  the  same  substance  as  the  pileus, 
composed  of  free  spine-like  processes. 

Sistotrema  has  the  hymenium  somewhat  distinct  from  the  pileus, 
composed  of  irregularly-disposed  curved  and  gyrose  lamellate  teeth. 

Jrpex  has  the  hymenium  concrete  with  the  substance  of  the  pileus 
torn  into  distinct  spines,  disposed  in  rows  or  in  a  reticulate  manncri 
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their  bases  connected  together  by  lamellate,  sinuous,  or  porous  folds  ; 
the  asci  slender,  situated  only  on  the  toothed  processes. 

Radulum  has  the  hymenium  tuberculated  ;  the  tubercles  shapeless, 
resembling  papilla;  or  rude  somewhat  angular  spines,  more  or  less 
obtuse,  distant,  distinct  or  irregularly  fasciculate,  the  inner  substance 
homogeneous  with  the  receptacle ;  the  asci  occupying  indifferently  all 
parts  of  the  hymenium. 

Phlelia  has  the  hymenium  homogeneous  and  concrete,  with  the 
pileus  smooth,  venoso-rugose,  wrinkles  interrupted,  disposed  irregu- 
larly, straight  or  flexuous,  bearing  asci  all  over. 

Thdephora  has  the  hymenium  homogeneous  and  concrete  with  the 
pileus,  even  or  papillate,  the  whole  surface  bearing  asci. 

Of  these  genera  Ayaricus  contains  by  far  the  greatest  number  of 
Bpecies.  On  this  account  it  has  been  found  necessary  to  class  the 
species  under  various  sub-genera.  The  following  table  contains  the 
eub-genora  of  Fries  arranged  in  seven  series  : — 

Amanita. 

Lcpiota. 

Limacium. 

Tricholoma. 
Lcucosporus.  q,  .,  , 

Lamella)  unchangeable;  veil  vari-/  hdbU 
able  or  none  ;  sporidia  white.  CoUykia^ 

M yccna. 
Omjihalia. 
Plcurotus. 
Cliptopilus. 
Eccilia. 
Lcptonia. 
Nolanca. 
Inocyhe. 


Agaricus. — 
Lamelhc  simple, 
unequal,  juice- 
less,  persistent, 
discrete  from  the 
pileus. 


Dcr  minus. 
Lamellx  discoloured;  veil  floccose; 
sporidia  subferruginous. 


Phaotus. 
Lamclloo  changeable,  nebulous 
sporidia  dark  brown. 

PrateUus. 
Lamella;  changeable,  lax,  nebulous; 
veil   floccose;   sporidia  brownish 
purple. 


Hyporhodius. 
Lamelhc  changeable  in  hue;  veil< 
none  ;  sporidia  rose-coloured. 

Inocyhe. 

Lamella;  changeable ;  veil  springing  longitudi- 
nally from  the  innate  fibres  of  tho  pileus  ;  sporidia 
tawny  brown. 

Pholiota. 
Jlcbeloma. 
Flammula. 
Naucoria. 
Galcra. 
Tapinia. 
,  Crcpidotus. 
Pratcllarius. 
;  veil   various ; 

Yolvaria. 
Psallioia. 
Oomphus. 
Jlypholoma. 
Psilocybe. 
Psathyra. 
Coprinarius. 


Coprinarius. 

Veil  partial;  lamella;  lax;  nebulous;  sporidia 
V^black. 

Most  of  the  species  included  under  the  series  Leucosporus  are 
eatable,  and  contain  those  species  which  are  mentioned  as  edible  in 
the  article  Agaricus.  It  also  contains  the  various  species  of  Amanita, 
which  are  among  the  largest  and  most  remarkable  forms  of  the  fungi. 
A.  Casarca  is  remarkable  for  its  beauty,  but  not  so  much  so  as  for  the 
traditional  belief  that  it  was  in  a  dish  of  these  mushrooms,  which 
were  regarded  by  the  Romans  as  one  of  the  greatest  luxuries  of  the 
table,  that  Agrippina  administered  poison  to  her  husband  Claudius 
Csesar,  in  order  to  hasten  her  son's  accession  to  the  imperial  power. 
A.  muscaria  possesses  an  intoxicating  or  narcotic  property.  It  is 
used  by  the  inhabitants  of  the  north-eastern  parts  of  Asia  in  the 
same  manner  as  wine,  brandy,  arrack,  spruce,  &c.  are  by  other  nations. 
One  large  or  two  small  fungi  is  a  common  dose  to  produce  a  pleasing 
intoxication  for  the  whole  of  the  day.  [Fungi.] 

Upwards  of  700  species  of  the  genus  Agaricus  have  been  described; 
of  these  333  are  natives  of  the  British  Islands. 

Eight  species  of  the  genus  Cantharcllus  inhabit  Great  Britain.  The 
C.  aurantiacixs  is  said  to  be  a  poisonous  plant.  It  is  common  in  fir- 
woods  and  pastures.  It  has  a  beautiful  orange  colour  and  a  strong 
smell.  C.  cibarius,  the  Common  Chanterelle,  is  common  in  woods  in 
the  summer  and  autumn.  The  pileus  is  of  a  pale  yellow  colour,  and 
the  whole  plant  has  an  agreeable  smell  like  that  of  apricots.  On  the 
continent  of  Europe  this  fungus  is  eaten,  but  is  not  often  used  in  Great 
Britain.  It  is  however  dangerous  when  eaten  raw,  and  should  always 
be  cooked.    They  form  a  delicious  ingredient  in  rich  gravies. 

One  of  the  species  of  Merulius  has  been  supposed  to  be  the  cause 
of  dry-rot.  [Dry-Rot;  Merulius.]  Berkeley  describes  five  species 
of  this  genus  as  natives  of  Great  Britain. 

•  Of  Schizophyllum  but  one  species  has  been  found  in  Great  Britain, 
the  S.  commune.  It  is  a  very  beautiful  fungus,  and  has  been  found 
in  almost  every  part  of  the  world. 

The  genus  Dcedalea  has  been  so  named  from  the  remarkable  sinuo- 
Bities  and  sculpture-like  pores  of  its  hymenium.  D.  qucrcina  is  found 
commonly  on  oak-trees  or  stumps  and  roots  of  that  wood.    It  is  an 


astringent,  and  has  been  applied  to  wounds  to  arrest  hajmorrhage.  It 
is  commonly  called  "  the  lungs  of  the  oak,"  and  was  formerly  on 
this  account  used  as  a  remedy  in  phthisis.  It  is  at  the  present  day 
sold  in  Covent  Garden  market  for  that  purpose.  There  are  several 
other  species  of  this  genus  which  are  indigenous  in  Great  Britain. 
D.  suaveolens  is  a  northern  plant.    It  yields  an  agreeable  perfume. 

Upwards  of  forty  species  of  the  genus  Polyporus  are  found  in  Great 
Britain,  and  many  more  European  species  have  been  described.  Many 
of  the  species  are  used  in  arts  and  medicine.  P.  igniarius  has  long 
been  famed  as  a  styptic.  Amadou,  or  German  Tinder,  is  made  from 
this  plant  by  separating  the  porous  hymenium  from  tho  harder  parts, 
and  steeping  it  in  a  solution  of  nitre  after  it  has  been  beaten  into  a 
soft  spongy  state.  Many  other  species  of  Polyporus  may  be  used  for 
the  same  purpose.  The  Laplanders  also  use  them  for  applying  the 
actual  cautery  in  the  same  way  as  the  Japanese  and  Chinese  use  the 
ruoxa.  When  they  suffer  from  pain  in  the  limbs,  they  pull  the  fungus 
in  pieces,  and  placing  it  on  the  skin,  set  fire  to  it  and  allow  it  to  burn 
away  till  it  blisters  the  skin,  when  it  acts  as  a  counter-irritant.  P. 
officinalis  is  a  cathartic.  P.  sauveolcns  has  a  pleasant  smelL  Some  of 
tho  species  secrete  acids,  and  boletic,  fungic,  and  oxalic  acids  have 
been  obtained  from  them.  P.  squamosus  is  one  of  the  largest  of 
British  fungi,  weighing  sometimes  as  much  as  30  lbs.  P.  destructor  is 
one  of  the  fungi  found  on  decaying  timber  when  it  is  attacked  with 
what  is  called  dry-rot. 

Many  of  the  plants  formerly  included  under  the  genus  Boletus  are 
now  referred  to  Polyporus.  Berkeley  enumerates  sixteen  species  of 
the  genus  Boletus  as  natives  of  Great  Britain.  [Boletus.] 

The  genus  Uydnum,  although  named  after  vSvov,  the  truffle,  includes 
a  different  series  of  plants.  The  hymenium  is  formed  of  spinous  bodies 
which  give  to  the  species  of  this  genus  a  very  formidable  appearance. 
Hence  they  are  called  in  the  country  spine-stools,  prickle-stools,  &c. 
Several  species  are  natives  of  Great  Britain.  Some  are  eatable,  but 
caution  should  be  used  in  their  selection.  De  Candolle  says  that  thoso 
which  have  a  dark  colour  are  dangerous. 

The  genus  Pistulina  has  one  representative  in  Great  Britain,  F. 
hepatica,  the  Pipe-Stool.  It  grows  upon  the  trunks  of  old  oaks  and 
other  trees.  It  is  eaten  in  France.  When  cut  into  it  is  beautifully 
marbled  with  red  and  white  streaks  resembling  a  fine  piece  of  beef. 
It  is  called  in  France  Foie  de  Bccuf,  Langue  de  Boeuf,  Glue  de  Chene, 
&c.  It  has  an  acid  taste,  but  is  rather  tough.  It  has  been  known 
sometimes  to  attain  the  weight  of  30  lbs. 

The  genera  Sistotrema,  Irpe.r,  Radulum,  and  Phlcbia  are  small 
genera,  and  not  used  as  food,  or  in  any  other  way.  Thelephora  is  an 
extensive  genus,  and  forty-two  species  are  indigenous  in  Great  Britain. 
They  are  common  on  decaying  branches  of  trees,  &c,  and  exhibit  a 
variety  of  colours. 

The  tribe  Clavati,  which  are  distinguished  by  a  single  or  branched 
vertical  receptacle,  embrace  the  following  British  genera  : — Clavaria, 
Calocera,  Oeoglossum,  Spathularia,  Mitrula,  Typhula,  and  Pistillaria. 
These  plants,  in  their  branched  and  club-shaped  forms,  resemble  the 
corals,  and  were  actually  placed  by  the  older  naturalists  in  the  same 
class.  Some  of  the  species  of  the  Clavati  are  edible.  All  the  Clavaria 
are  esteemed  as  food.  C.  rugosa  has  an  agreeable  flavour  like  that  of 
the  common  mushroom.  C.  jlava  and  C.  pyxidata  are  prized  on 
account  of  their  taste.  C.  cinerea  is  the  species  most  commonly  eaten 
on  the  Continent. 

The  Hit  rati  have  a  bullate,  filiform,  margined  receptacle.  They 
embrace  five  British  genera : — Morchella,  Helvetia,  Veapa,  Leottia,  and 
Vibrissea. 

The  genus  Morchella  yields  the  esculent  fungus  morel.  [Mor- 
chella.] Three  species  are  found  in  Great  Britain.  There  are  also  three 
British  species  of  Helvetia  as  that  genus  is  at  present  defined.  The 
species  of  Helvetia  are  edible.  H.  erispa  i3  considered  the  best 
species  for  eating,  but  none  of  the  species,  foreign  or  British,  are 
poisonous. 

The  tribe  Cupulati,  which  has  a  patelliform  margined  receptacle 
with  a  superior  hymenium,  contains  the  following  British  genera  : — 
Peziza,  Patellaria,  Ascobolus,  Bulgaria,  Ditiola,  Tympanis,  Cenangium, 
Stictis,  Cryptomyces,  CypMia.  Of  these  Peziza  is  the  most  extensive 
genus,  containing  upwards  of  300  species,  of  which  106  are  natives  of 
Great  Britain.  Some  of  these  plants  are  very  remarkable  from  the 
regular  cup-like  form  and  the  deep  colours  they  present.  P.  coccinea 
is  perhaps  the  most  elegant  plant  belonging  to  the  natural  order  of 
Fungi.  The  outer  surface  of  the  cup  which  it  forms  is  white  and 
downy,  whilst  the  inside  is  of  the  richest  carmine.  It  frequently 
grows  on  sticks  covered  with  moss,  the  green  colour  of  which  forms 
a  beautiful  contrast  with  the  white  and  crimson  of  the  Peziza.  P. 
ceruginosa  has  a  deep  green  colour,  and  possesses  the  property  of 
staining  wood  on  which  it  grows  of  the  same  colour  as  itself.  The 
Peziza)  are  not  generally  eaten,  but  none  of  them  are  poisonous. 

The  fifth  and  sixth  tribes  of  the  Hymenomycetes  are  the  Tremellini 
and  Sclerotiacei.  The  Tremellini  embrace  six  British  genera.  [Tre- 
mellini.] The  British  genera  included  under  Sclerotiacei  are  Pyre- 
nium,  Acrospermum,  Sclerotina,  Periola,  and  Spermoedia.  These  are 
among  the  lowest  forms  of  the  Hymenomycetous  Fungi,  and  include 
species  which  are  found  attacking  the  various  Cerealia,  producing  the 
disease  called  ergot.  [Ergot  ;  Spermoedia.]  An  account  of  the 
remaining  forms  of  the  Fungi  is  given  under  Gasteromycetes. 
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(Burnett,  Outlines  of  Botany ;  Berkeley,  English  Flora,  vol.  v. ; 
Fries,  Systema  Mycologicum.) 

HYMENOPHYLLE^E,  a  family  of  Ferns  including  the  British 
genera  Hymcnophyllum  and  Trichomona.  The  fronds  consist  of 
branched  veins,  each  accompanied  throughout  by  a  membranous  wing 
or  margin  ;  a  cluster  of  capsules,  nearly  spherical,  is  seated  on  one 
of  these  veins  which  projects  beyond  the  edge  of  the  leaf,  the  cluster 
being  inclosed  in  a  kind  of  cup-like  involucre. 

[.  Trichomona  has  thecac  on  an  elongated  filiform  rcceptaclo  within 
a  cup-shaped  involucre  of  the  same  texture  with  the  frond. 

T.  radioing,  Babington,  the  Bristlc-Feru  (T.  speciosum,  Wildenow), 
has  fronds  three  or  four  times  piunatifid,  glabrous;  segments  uniform, 
linear;  involucres  solitary,  in  the  axils  of  the  upper  segments;  seta)  at 
first  included,  ultimately  very  prominent.  The  frond  in  fact  consists 
of  hard  wiry  branched  ribs,  each  furnished  throughout  with  a  rather 
membranous  wing.  lthizome  black,  downy,  very  long.  Fronds 
rather  triangular,  very  much  divided,  from  4  to  8  inches  long.  Invo- 
lucres scarcely  winged. 

This  is  a  very  interesting  fern,  on  account  of  its  beauty,  its  rarity, 
its  susceptibility  to  injury  from  exposure  when  in  cultivation,  and  its 
entire  absence  from  all  European  countries  or  islands,  with  the  single 
exception  of  Ireland.  In  texture  as  well  as  in  scent  it  resembles  some 
of  the  marine  Algce,  and  it  has  been  observed  to  assume  a  life-like 
appearance  on  being  immersed  in  water  after  being  kept  perfectly 
dry  for  years.  At  the  present  time  this  plant  is  to  be  found  nowhere 
but  in  Ireland,  though  formerly  it  is  said  to  have  grown  at  Bell  Bank, 
in  Yorkshire.  It  has  been  lately  supposed  by  some  botanists  that 
there  are  two  Irish  species  of  Trichomanes,  the  Killarney  and  the 
Qlouin  Caragh  plants.  Mr.  Newman  however  believes  the  latter  to 
be  merely  a  variety  of  T.  speciosum,  and  calls  it  T.  s.  Andrewsii.  It 
differs  from  the  former  in  having  lanceolate  fronds  and  winged  invo- 
lucres. It  is  found  in  very  damp  shady  places.  No  other  fern  will 
thrive  well  in  a  case  with  the  Trichomanes,  the  treatment  required  for 
one  being  destructive  to  the  other.  The  Trichomanes  will  live  or  even 
grow  lazily  in  a  glass  with  other  ferns,  but  will  never  attain  a  vigorous 
state  of  growth. 

II.  Uynienophyllum  has  the  thecae  on  a  narrow  subclavate  receptacle 
■within  a  2-valved  involucre  of  the  same  texture  with  the 
frond. 

H.  Tunbridgense,  the  Tunbridge  Filmy  Fern,  has  pinnate  fronds, 
pinnae  distichous ;  segments  linear,  undivided,  or  bifid,  spinosely  ser- 
rate ;  involucre  compressed,  spinosely  serrate ;  rachis  broadly  winged. 
It  is  slender  and  delicate,  the  rhizome  very  long  and  thread-shaped. 
Pinna;,  rachis,  and  involucres  in  the  same  place.  Valves  of  the  invo- 
lucre adpressed  throughout  the  greater  part  of  their  length,  slightly 
gibbous  at  the  base.  It  is  found  amongst  moss  and  in  shady  places, 
on  the  surface  of  rocks  and  stones,  in  many  places  in  England,  Wales, 
and  Ireland.  This  plant  is  the  Trichomanes  Tunbridgense  of  Linnaeus, 
Hudson,  and  many  of  our  earlier  authors. 

H.  Wilsoni,  Wilson's  Filmy  Fern,  has  pinnate  fronds,  pinnae 
recurved ;  segments  linear,  undivided,  or  bifid,  spinosely  serrate ;  invo- 
lucre inflated,  entire,  rachis  slightly  bordered.  It  resembles  the  pre- 
ceding species,  but  the  pinnae  curve  backward  and  the  involucres 
forward.  The  valves  of  the  involucre  are  convex  or  gibbous  through- 
out, touching  only  by  their  edges,  which  are  quite  entire.  The  range 
of  this  species  seems  to  be  much  more  extensive  than  that  of  H. 
Tunbridgense;  it  also  appears  to  be  a  more  northern  species,  and 
generally  to  prefer  a  greater  elevation ;  still  the  two  plants  are  often 
intermixed,  particularly  about  the  waterfalls  in  the  vicinity  of  Kil- 
larney, and  it  is  frequently  very  difficult  to  distinguish  the  one  from 
the  other.    (Newman,  British  Ferns.) 

HYMENO'PTERA,  one  of  the  orders  into  which  Insects  are 
divided.  Hymenopterous  Insects  possess  four  membranous  wings,  of 
which  the  anterior  pair  are  the  larger  ;  they  have  all  the  usual  parts 
of  the  mouth  well-developed,  that  is  to  say,  they  possess  labrum, 
labium,  mandibles,  maxillae,  and  two  pairs  of  palpi ;  besides  the 
ordinary  compound  eyes,  they  are  furnished  with  three  ocelli,  or 
simple  eyes,  which  are  usually  situated  on  the  vertex  of  the  head. 
Their  tarsi  are  5-jointed.  The  females  are  provided  with  an  ovi- 
positor, consisting  chiefly  of  three  elongated  slender  processes,  of 
which  two  serve  as  a  sheath  to  the  third.  This  ovipositor,  in  many 
species;  is  so  organised  that  it  can  not  only  perform  its  ordinary 
function,  but  serve  as  a  weapon  of  defence,  and  is  the  part  which 
in  bees  and  wasps  is  called  the  sting  :  in  these  insects  it  is  barbed  at 
the  apex.  The  antennas  are  generally  filiform  or  setaceous.  The 
mesothorax  and  metathorax  are  well-developed ;  the  prothorax  is 
narrow. 

Insects  of  the  order  Hymenoptera  undergo  what  is  termed  complete 
metamorphosis,  that  is,  the  larva  is  unlike  the  perfect  insect,  and  the 
pupa  does  not  possess  the  power  of  locomotion.  The  larvae  of  some 
of  these  insects  very  much  resemble  those  of  the  order  Lcpidoptera 
(Butterflies  and  Moths),  but  differ  in  the  number  of  their  legs,  &c.  : 
these  feed  upon  plants.  [Securifera.]  The  larva?  however  gene- 
rally speaking  are  destitute  of  legs,  and  do  not  possess  a  distinct 
head ;  and  these  are  for  the  most  part  fed  by  the  parent  insect,  or, 
«s  in  the  case  of  bees  and  wasps,  by  the  neuters.    In  the  pupae,  all 


tho  parts  of  the  perfect  insoct  are  visible,  since  they  are  inclosed  only 
in  a  delicato  semi-transparent  membrane. 

In  thi)  imago  or  perfect  state  most  llytnenoptcrous  Insects  live 
upon  flowers,  or  at  least  often  frequent  them,  some  for  the  purpose  of 
gathering  honey,  and  others  find  them  a  convenient  resort  wherein 
they  may  prey  upon  the  less  powerful  species  of  their  own  class. 

Tho  comparatively  simple  ncuration  of  tho  wings  will  serve  to 
distinguish  insects  of  the  present  order  from  those  of  the  order 
Neuroptera,  where  the  wing  is  divided  by  minute  nervures  into  an 
infinite  number  of  little  cells  resembling  network  ;  whereas,  in  the 
species  of  the  order  Hymenoptera,  tho  basal  portion  of  the  wings  is 
furnished  with  longitudinal  nervures  only,  and  the  apical  portion  is 
divided  into  comparatively  few  cells,  and  these  nervures  and  cells  are 
so  uniform  in  species  nearly  related  to  each  other  by  affinity,  that  the 
absence  of  some,  or  even  a  slight  difference  in  their  form,  has  afforded 
good  characters  for  the  definition  of  groups.  It  is  to  Jurine  that  we 
are  indebted  for  this  discovery  and  a  very  successful  application  of 
it.  We  may  remark  that  the  modifications  of  the  marginal  and 
cubital  cells  and  their  nervures  are  those  which  have  been  chiefly 
employed  by  this  author  in  characterising  tho  various  groups.  The 
following  figures  from  Mr.  Schuokard's  work  on  '  Fossorial  Hymen- 
optera,' represent  ono  of  the  anterior  wings  of  a  Hymenopterous 
Insect,  in  which  all  the  nervures  and  cells  are  present. 


1,  stigma  ;  2,  radial  or  marginal  cell  ;  3,  first  cubital  cell  ;  4,  second  cubital 
cell ;  5,  third  cubital  cell ;  0,  fourth  cubital  cell ;  7,  first  discoidal  cell ;  8, 
second  jliscoidal  cell ;  9,  third  discoidal  cell;  10,  Hist  apical  cell;  11,  second 
apical  cell ;  12,  costal  cell ;  13,  cxtcrno-mcdial  cell ;  14,  intcrno-mcdial  cell ; 
15,  anal  cell. 


a,  costal  nervurc ;  6,  post-costal  nervure ;  c,  externo-medial  nervure  ;  d 
anal ;  c,  posterior  margin  ;  /,  apical ;  g,  radial ;  A,  A,  h,  transverso-cubital 
t,  i,  recurrent;  /,  transverso-medial ;  k,  discoidal ;  /,  subdiscoidal. 

The  order  Hymenoptera  is  divided  by  Latreille  into  two  great 
sections,  to  which  he  applies  the  name  of  Terebrantia  and  Aculcata. 
In  the  species  belonging  to  the  first  of  these  sections  the  female  sex 
possesses  a  distinct  ovipositor,  whereas  in  the  second  the  ovipositor 
is  replaced  by  a  sting.  Many  of  the  ants  however  form  an  exception, 
since  they  do  not  possess  a  sting,  and  defend  themselves  by  ejecting 
an  acid  liquid.  In  the  Aculeata  the  antennae  are  always  simple,  and 
composed  of  13  joints  in  the  males  and  12  joints  in  the  females.  The 
palpi  are  generally  filiform ;  the  maxillary,  often  the  larger,  have 

6  joints,  and  the  labial  are  4-jointed.    The  abdomen  is  composed  of 

7  joints  in  the  males,  and  6  joints  in  the  females.  These  two  great 
sections,  of  which  the  principal  characters  have  just  been  given,  are 
again  subdivided,  the  Terebrantia  into  two  sub-sections,  and  the 
Aculeata  into  four. 

The  first  sub-section  of  the  Terebrantia,  to  which  Latreille  applies 
the  name  of  Securifera,  is  thus  characterised  by  that  author  : — 
Abdomen  sessile,  that  is,  it  is  closely  joined  to  the  thorax,  of  which 
it  appears  to  form  a  continuation,  and  does  not  possess  free  motion. 
The  females  are  provided  with  an  ovipositor,  which  is  most  com- 
monly serrated,  and  not  only  used  to  deposit  their  eggs,  but  to 
prepare  a  place  for  their  reception.  The  larvae  have  always  six  horny 
legs,  and  often  others  which  are  fleshy.  This  sub-section  contains 
two  families,  the  Tenthredinidoz  and  Urocerata. 

The  second  sub-section,  or  the  Pupivora  [Pupivora],  have  the 
abdomen  attached  to  the  thorax  by  a  slender  stalk,  which  is  often 
very  long,  and  admits  of  free  motion.  The  larvae  are  always  destitute 
of  feet,  and  for  the  most  part  parasitical  and  carnivorous.  This 
group  is  divided  into  six  families :  Evaniales,  Ichneumonides  [Ich- 
neumon], Qallicola:  [Gallicol^;],  Chalciditcs,  Oxyuri,  and  Chrysidcs 

[CHRYSIDID;E]. 

We  now  come  to  the  sub-divisions  of  the  second  great  section,  the 
Aculeata.  These  are  four  in  number,  the  Hetcrogyna,  Fossoics. 
Diploptcra,  and  Anthophila. 

In  the  Hetcrogyna  the  species  are  many  of  them  composed  of  threo 
kinds  of  individuals  (as  in  the  Hive-Bee),  males,  females,  and  neuters. 
They  have  the  antennae  geniculated,  and  the  ligula  is  small.  Some 
live  in  society,  and  these  possess  the  three  kinds  of  individuals,  ol 
which  the  males  and  females  are  provided  with  wings,  and  the  neuters 
are  apterous.    The  Ants  (Formica,  Linn.)  belong  to  this  section. 
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[Ant  ;  Formicid^e.]  The  remaining  Ilelerogyna  are  solitary,  and  there 
are  but  two  kinds  of  individuals ;  the  males  are  winged  and  the  females 
apterous.  The  antenna;  are  either  filiform  or  setaceous.  This  section 
is  composed  chiefly  of  the  Linnocan  genus  Mutilkt. 

The  Fossorcs  comprise  those  species,  possessing  a  sting,  of  which  all 
the  individuals  are  furnished  with  wings  ;  they  do  not  live  in  society, 
and  consequently  there  are  but  males  and  females ;  the  legs  are 
formed  for  running,  and  in  very  many  for  burrowing,  and  hence  the 
name  which  has  been  applied  to  them.  The  tongue  is  always  more 
or  less  widened  at  the  extremity,  and  not  slender  and  elongated.  They 
are  divided  into  eight  families:  — 1.  Scoliadce  [ScoliaDjE].  2.  Sapygidw 
[S.U'Yoidje].  3.  Pompilidcc  [Pomi'ILLd.e].  4.  Sphecidce  [SEHOSOUi]. 
5.  Bembicidie  [Bembex],  containing  those  species  in  which  the 
prothorax  is  transverse  and  narrow,  elongated  laterally,  and  extending 
to  the  base  of  the  anterior  wings ;  legs  moderate  or  short ;  head, 
when  viewed  from  above,  broader  than  long,  the  eye}  extending  to  the 
posterior  margin  ;  abdomen  conical ;  labruin  distinct.  Of  this  family 
three  genera  are  characterised  by  Latroille  :  —  Bembex,  Monedula, 
and  Stizus.  6.  Larridai  [Lauiud.e].  7.  Nyssonidm  [NyssONir.E].  8. 
Crabronidx  [Cuabuonid.e].  In  the  insects  of  this  last  family  the 
head  is  generally  very  large,  nearly  square  when  viewed  from  above ; 
the  antenna;  are  often  thick  near  or  at  the  apex,  and  the  abdomen  is 
oval.  It  contains  the  following  genera : — Trypoxylon,  Qorytcs,  Crabro, 
Stigmus,  Cclia,  DiodontUt,  Veratophorus,  I'amdcecus,  Pcmphredon, 
Cemonns,  Mellinus,  Alyason,  Psen,  Arpactus,  Mimcsa,  Ccrceris,  and 
Philantkus. 

The  Diploptera  contains  those  species  which  have  the  superior 
wings  folded  longitudinally  when  at  rest.  The  antenna;  are  usually 
geniculated  in  this  group,  and  thickened  at  the  extremity.  The  eyes 
are  emarginated,  and  the  prothorax  is  prolonged  posteriorly  on  each 
side  to  the  origin  of  the  wings.  The  anterior  wings  possess  two  or 
three  closed  cubital  cells,  of  which  the  second  receives  two  recurrent 
nervures.  The  body  is  smooth,  or  nearly  so,  and  almost  always 
varied  with  black  and  yellow  coloura.  Many  of  the  species  live  in 
society,  and  have  three  kinds  of  individuals. 

Latreille  divides  this  tribe  into  two  families,  the  Masarides  and 
the  Vespariw.  The  Wasp  and  Hornet  are  familiar  examples  of  the 
section  Diploptera.  [VespiDjE.] 

The  last  tribe,  the  Antkophila,  or  the  Bees,  are  distinguished  by 
the  greatly  elongated  maxilla;  and  labium,  which  form  the  proboscis 
used  in  collecting  honey.  They  have  the  two  posterior  legs  generally 
formed  for  collecting  and  conveying  pollen.  The  first  joint  of  the 
tarsi  of  these  legs  is  very  large  and  much  compressed.  The  larva; 
live  upon  honey  and  pollen  collected  by  the  parent  insect.  The 
perfect  insect  feeds  upon  honey.    [Bee  ;  Melissa.] 

HYMENOSO'MA,  Dr.  Leach's  name  for  a  genus  of  Brachyurous 
Crustaceans.  [Pinnotherians.] 

HYODON,  a  genus  of  Fishes  belonging  to  the  family  Clupeidcc. 
The  species  resemble  the  Herring.  They  are  found  in  the  fresh 
waters  of  North  America. 

HYOSCY'AMUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Solanacew,  among  which  it  is  distinguished  by  having  an  irregular 
corolla  slit  on  one  side,  a  5-toothed  permanent  calyx,  and  a  capsule 
opening  by  a  transverse  lid. 

II.  niger,  Henbane,  is  a  biennial,  hairy,  clammy,  branched,  fetid 
plant,  from  one  to  two  feet  high,  growing  in  waste  and  uncultivated 
places.  It  has  oblong  stem-clasping  coarsely-lacerated  leaves,  dull 
yellow  flowers  traversed  with  livid  purple  veins,  and  a  large  spiny 
calyx.  When  in  fruit,  the  whole  of  the  upper  part  of  the  plant  is 
occupied  by  the  large  spreading  spiny  calyxes  arranged  in  1-sided 
leafy  spikes.  It  is  wild  in  England  in  calcareous  soils.  The  leaves 
and  seeds  are  officinal.  The  leaves  should  be  collected  when  the  plant 
is  flowering.  The  lower  leaves  are  large  and  have  short  petioles  ; 
the  upper  are  smaller  and  sessile :  they  are  more  or  less  deeply 
sinuate,  pinnatifid,  or  toothed,  soft  to  the  touch,  hairy,  slightly  viscid, 
and  of  a  grayish-green  colour.  Odour  disagreeable,  stupifying  ;  taste 
herbaceous,  nauseous,  somewhat  acrid.  Both  odour  and.  taste  are 
much  diminished  by  drying,  which  should  be  quickly  performed,  and 
the  leaves  preserved  in  well-closed  vessels,  in  a  cocl  dry  place  ;  100 
parts  of  fresh  leaves  dry  into  14,  and  10  lbs.  of  fresh  herb  yield  by 
careful  management  9  ounces  of  inspissated  juice,  or  extract,  which  is 
extremely  apt  to  spoil  and  lose  all  its  virtues ;  yet  with  proper  atten- 
tion it  may  be  so  prepared  as  to  keep  for  several  years  with  its 
qualities  unimpaired.  An  insect,  Cimex  Hyoscyamia  (Linn.)  is  apt  to 
attack  the  leaves,  and  render  them  useless.  The  virtues  are  dependent 
on  the  presence  of  Uyoscyaminc,  which  however  is  more  easily  obtained 
from  the  seeds.  The  seeds  are  small,  flattened,  kidney-shaped,  with 
minute  dots  and  indentations  on  the  surface  ;  of  a  yellowish-gray 
colour.  When  bruised  they  evolve  an  odour  of  henbane.  Taste  oily, 
bitter.  By  expression  they  yield  a  fat  oil,  and  also  furnish  a  very 
powerful  extract,  as  well  as  Hyoscyamine.  This  alkaloid  crystallises 
in  stellated  acicular  crystals,  with  a  silky  lustre ;  but  it  more  gener- 
ally occurs  in  a  colourless  transparent  soft  viscid  mass.  When  properly 
dried  it  is  devoid  of  odour,  but  when  moist,  and  particularly  in  an 
impure  and  coloured  condition,  the  odour  is  highly  disagreeable, 
stupifying,  and  tobacco-like.  Its  action,  even  in  very  small  quantity, 
is  extremely  narcotic  and  fatal,  like  nicotine.  It  kills  more  slowly 
than  conia,  and  scarcely  causes  convulsions.    Applied  externally  to 


the  eye,  even  in  very  minute  quantity,  it  causes  great  and  enduring 
dilatation  of  the  pupil.  Cats  to  which  it  has  been  given  have  been 
observed  to  gnash  the  teeth  and  foam  at  the  mouth. 

Ilyoscyamus,  when  taken  by  a  person  in  health,  produces  disorder 
of  tlic  nervous  system,  inducing  symptoms  greatly  resembling 
hysteria,  if  the  dose  be  moderate;  but  if  large,  it  causes  all  the 
phenomena  of  narcotic  poisoning,  such  as  result  from  other  solana- 
ceous  plants,  particularly  congestion  of  the  vessels  of  the  brain  with 
coma.  Administered  in  medicinal  doses  to  persons  with  disturbance 
of  the  nervous  system,  it  lessens  tho  irritability,  quiets  the  circulation, 
and  when  morbid  wakefulness  exists,  disposes  to  sleep.  It  possesses 
a  superiority  over  opium  in  many  instances,  as  it  does  not  constipate 
the  bowels,  but  rather  acts  as  a  mild  laxative.  This  circumstance 
often  renders  it  a  valuable  agent  in  allaying  pains  and  other  distress- 
ing symptoms  incident  to  females  in  particular  states  of  their  system. 
Tincture  or  a  well  prepared  extract  is  a  good  form  of  exhibition ;  but 
probably  some  of  the  salts  of  Hyoscyamine.  will  be  found  the  most 
eligible  mode  of  administration,  or  a  tincture  of  the  seeds  may  bs 
used. 

In  case  of  accidental  poisoning,  the  stomach-pump  fhould  be  used, 
or  an  emetic  of  sulphate  of  zinc  be  given  ;  if  the  brain  should  appear 
much  oppressed,  venesection  may  also  be  resorted  to. 

In  some  parts  of  the  Greek  continent  the  stalks  of  //.  albus  are 
used  against  the  toothache.  They  are  dried  and  employed  instead  of 
tobacco  for  smoking. 

HYPANTHO'CKINUS,  a  genus  of  fossil  Crinoidea,  from  the 
Silurian  Strata. 

H YPEllICA'CEyE,  Tutsans,  a  natural  order  of  Polypetalous  Exogen- 
ous Plants,  with  an  imbricated  calyx,  polyadelphous  stamens,  and  a 
many-celled  many-seeded  ovary,  with  several  styles,  which  are  usually 
quite  distinct.  The  leaves  are  often  marked  with  pellucid  dots,  and 
there  is  iu  many  species,  in  addition,  a  number  of  black  dots  which 
occupy  some  part,  usually  the  margin,  of  both  leaves  and  flowers. 
In  all  cases  the  latter  belong  exclusively  to  the  xanthic  scries  of 
colour. 

The  species  inhabit  various  parts  of  the  world,  both  within  and 
without  the  tropics ;  they  are  especially  common  in  the  southern 
States  of  the  North  American  Union.  They  are  found  on  mountains 
and  in  valleys,  marshes  and  dry  places,  meadows,  and  heaths.  Many 
are  objects  of  ornament,  but  they  are  little  cultivated  because  they 
have  frequently  a  disagreeable  hircino  odour.  They  are  generally 
astringent,  and  in  some  cases,  as  in  the  genus  Vismia,  yield  a  sub- 
stance so  much  resembling  gamboge  as  to  have  acquired  in  commerce 
the  name  of  American  Gamboge. 

In  the  United  States  a  stomachic  is  prepared  from  Elodea  virginea. 
Cratoxylon  Hornschuckia  is  slightly  astringent  and  diuretic.  The 
position  of  the  order  is  between  Clusiacece  and  Reaumuriacxe.  It  is 
also  allied  to  Saxifragacece.    There  are  13  genera  and  276  species. 

HYPE'RICUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Hypericacece.  The  calyx  is  5-parted,  or  it  has  5  sepals ;  5  petals  ;  3 
styles,  and  a  3-celled  capsule.  The  flowers  of  the  species  are  mostly 
yellow.  There  are  13  British  species  of  this  genus,  and  172  are 
enumerated  by  Don  as  growing  in  various  parts  of  the  world.  St. 
John's  Wort  is  the  common  name  of  all  the  species. 

H.  maculatum  has  an  erect  quadrangular  stem,  elliptical  ovate 
obtuse  leaves  with  a  few  pellucid  dots,  reflexed  ovate  lanceolate  sepals 
having  pellucid  streaks,  obtuse  petals  with  purple  streaks  and  dots 
beneath.  It  is  the  //.  quadrangulum  of  Fries ;  and  is  found  in  moist 
places  by  ditches  and  rivers. 

H.  perforatum  has  an  erect  2-edged  stem,  ovate  or  elliptical  leaves 
with  numerous  pellucid  dots,  authers  with  black  dots,  the  styles 
a3  long  as  the  capsule.  It  is  found  in  large  quantities  in  Britain 
and  throughout  Europe ;  also  in  the  north  of  Asia  and  Africa.  The 
flowers  are  of  a  bright-yellow  colour,  dotted  and  streaked  with  purple  ; 
when  rubbed  they  emit  a  powerful  lemon-like  scent,  and  stain  the 
fingers  with  dark  purple.  The  whole  of  the  plant  contains  a  power- 
fid  volatile  oil,  which  is  aromatic  and  possibly  astringent,  though  as 
yet  it  has 'been  but  little  used  in  medicine.  Its  sensible  qualities 
however,  and  the  few  instances  in  which  it  has  proved  beneficial, 
entitle  its  virtues  to  a  further  trial.  When  boiled  with  alum  this 
plant  yields  a  yellow  dye,  which  is  used  for  colouring  wool.  The 
common  people  of  Germany  and  France  gather  this  species  of  St. 
John's  Wort  with  great  ceremony  on  St.  John's  day,  and  hang  it  in 
the  windows  and  about  their  houses  a3  a  charm  against  evil  spirits, 
storms,  thunder,  and  all  other  calamities,  mistaking  the  meaning  of 
some  medical  writers  who  fancifully  called  the  plant  Fuga  Dcemonum, 
from  a  notion  that  it  was  a  remedy  in  maniacal  disorders.  At  one 
time  the  people  of  Scotland  used  to  carry  it  about  their  persons  as  a 
protection  against  witchcraft  and  enchantment,  and  they  fancy  it 
prevents  ropy  milk  by  milking  upon  the  fresh  herb.  Cows  and  goats 
will  eat  the  plant,  but  horses  and  sheep  refuse  it.  It  is  the  "Atricvpov 
of  Dioscorides  (iii.  162).  It  is  found  at  the  present  day  on  the  high 
hills  of  Attica. 

II.  laxivaculum  has  a  smooth  herbaceous  stem,  rather  distant  obtuse 
leaves  full  of  pellucid  dots ;  the  lower  leaves  narrow  and  lanceolate, 
segments  of  the  calyx  equal,  nearly  linear  and  acute.  It  is  a  native  of 
Brazil,  in  the  provinces  of  St.  Paul  and  Minas  Geraes,  where  a  decoction 
of  the  leaves  is  used  as  a  remedy  against  the  bite3  of  serpents. 
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H.  crispum  has  a  round  branched  stem,  sessile  lanceolate  leaves, 
siuuately  waved  at  the  base,  full  of  dots,  small  blunt  sepals.  It  is 
native  in  the  regions  of  tho  Mediterranean,  and  is  the  'T-nepiKvu  of 
Hippocrates  ('Morb.  Mul.'  i.  010) ;  also  of  Dioscorides  (iii.  101),  and 
the  Hypericon  "  quod  alii  chamaepityu,  alii  corion  appellant"  of  Pliny 
(xxvi.  8 ;  xxvii.  4,  5).  At  tho  present  day  it  grows  near  tho  sea  in 
Attica. 

If.  pafoliatum,  tho  ' Av8p6cra.ip.ov  of  Dioscorides  (iii.  103).  It  has  a 
2-edged  stem ;  ovate  clasping  dotted  leaves ;  fringed  and  dotted  sepals 
and  petals,  and  sessile  flowers.    It  is  a  native  of  Italy. 

11.  Coris  has  a  shrubby  erect  round  stem,  linear  leaves  in  whorls, 
with  revolute  margins,  and  a  bluntish  linear  calyx.  It  is  tho  K6pis 
of  Dioscorides  (iii.  174),  and  tho  Coris  of  Pliny  (xxvi.  3).  Thisspecios 

;i  pretty  little  shrub,  native  of  tho  Levant,  aud  in  dry  places  in  tho 
south  of  Europe. 

11.  on/an  if  ulium  is  distinguished  by  its  ascending  downy  stem, 
ovate  blunt  and  pubescent  leaves  full  of  pellucid  dots,  numerous 
stamens,  and  many  black  dots  in  the  corolla.  It  is  a  native  of  the 
East,  about  Constantinople,  Thrace,  and  Armenia,  and  is  frequently 
found  on  high  mountains  in  company  with  //.  perfoliatum.  It  is  pro- 
bably the  'Ayypcnov  of  Dioscorides  (iv.  5),  and  undoubtedly  the 
Ageratum  of  Pliny  (xxvii.  4). 

H.  Olympicum  has  elliptical  lanceolate  leaves  full  of  pellucid  dots  ; 
a  round  stem,  aud  withering  corolla  aud  stamens.  It  is  a  native  of 
Mount  Olympus  and  of  China.  Fraas  thinks  it  probable  that  this  is 
tho  no\(nwviov  of  Dioscorides  (iv.  8). 

Most  of  the  species  of  Hypericum  are  showy,  and  deserve  cultiva- 
tion. The  hardy  herbaceous  kinds  will  thrive  in  any  common  garden 
soil,  and  are  easily  propagated  by  dividing  the  roots  or  by  seeds.  Those 
that  require  the  greenhouse  or  frame  will  thrive  best  in  a  mixture  of 
loam  and  peat,  and  strike  root  readily  in  sand  under  a  bell-glass. 

(Don,  Dichlamydeous  Plants  ;  Babington,  Manual  Brit.  Bot;  Fraas, 
Synopsis  Plantarum  Florce  Classicce.) 

HYPEROODON.  [Cetacea.] 

HYPERSTHENE.  [Augite.] 

HYPERSTHENE  ROCK.  This  is  among  the  rarer  varieties  of 
those  igneous  aggregates  which  by  many  geologists  are  grouped 
together  under  the  title  of  Trap.  Dr.  M'Culloch,  who  first  noticed 
Hypersthene  Rocks  iu  Skye  and  Ardnamurchan,  describes  three 
varieties  : — 

Hypersthene  with  Compact  Felspar. 
Hypersthene  with  Common  Felspar. 
Hypersthene  with  Glassy  Felspar. 
In  largeness  of  grain  it  varies  from  large-grained  granite  to  ordinary 
greenstone,  or  is  even  as  fine  as  basalt ;  the  Felspar  is  of  various 
colours.    It  passes  to  common  greenstone. 

In  Skye  it  forms  the  Cuchullin  Mountains ;  part  of  the  mountain 
of  Carrock  Fell  in  Cumberland  is  also  formed  of  it ;  a  dyke  of  Hypers- 
thenic Trap  was  noticed  in  Radnorshire;  it  occurs  also  in  Cornwall. 
In  the  Valteline  M.  Necker  has  pointed  out  the  passage  from  Hypers- 
thenic Sienite  to  Granite. 
HYPHiENE.  [Palmaceje.] 

HYPNEA,  a  genus  of  Plants  belonging  to  the  natural  order 
Ceramiacea,  or  Rose  Tangles.  In  the  Greek  Archipelago  medicinal 
qualities  as  a  vermifuge  are  attributed  to  H.  musciformis. 

Several  species  furnish  Iodine,  which  gives  them  their  peculiar  . 
odour. 

HYPNUM.    [See  Supplement.] 

HYPO'CHffiRIS,  a  genus  of  Plants  belonging  to  the  natural  order 
Composite,  to  the  sub-order  Cichoracece,  and  to  the  section  Hypochce- 
ridew,  which  has  a  scaly  receptacle  and  a  feathery  pappus.  The  heads 
are  many-flowered,  the  involucre  is  oblong  and  imbricated,  the  fruit 
glabrous,  muricated,  and  beaked ;  the  pappus  in  two  rows,  the  outer 
Bhort  and  setaceous,  the  inner  long  and  feathery.  There  are  two 
British  species  of  this  genus — H.  glabra,  with  oblong  dentate-sinuate 
leaves,  and  H.  radicata,  with  runcinate  obtuse  leaves.  They  are 
found  on  dry  and  gravelly  places  and  waste  places.  (Babington, 
Manual  of  British  Botany.) 

HY'POGENE,  a  term  in  Geology,  implying  '  nether-formed'  (from 
M,  below,  and  yev,  the  root  of  yiyvop.ai,  which  signifies  '  birth,'  or 
'formation'),  proposed  by  Sir  Charles  Lyell  as  a  substitute  for  the 
word  Primary.  He  affirms  that  "  the  popular  nomenclature  of  geology, 
in  reference  to  the  rocks  called  Primary  is  not  only  imperfect,  but  in 
a  great  degree  founded  on  a  false  theory  ;  inasmuch  as  some  granites 
and  granitic  schists  are  of  origin  posterior  to  many  Secondary  rocks. 
In  other  words,  some  primary  formations  can  already  be  shown  to  be 
newer  than  many  secondary  groups — a  manifest  contradiction  in  terms." 

As  far  as  Granite  is  concerned,  this  remark  is  entirely  true :  its 
origin  is  proved  to  be  independent  of  any  particular  epoch,  and  it 
has  been  long  thrown  out  of  the  modern  catalogue  of  primary  rocks. 
As  applied  to  granite,  Mr.  Lyell's  emendation  is  exactly  equivalent 
to  the  term  Plutonic  used  in  Brongniart's  classification ;  but  when 
the  term  Hypogene  is  used  to  include  the  primary  stratified  rocks,  a 
particular  hypothesis  of  their  origin  is  tacitly  assumed,  which  many 
geologists  think  not  sufficiently  established. 

It  is  assumed  in  this  hypothesis  that  the  primary  strata  have 
acquired  their  present  mineral  aspect,  not  through  any  circumstances 
peculiar  to  their  original  formation,  and  supposed  to  be  characteristic 


of  tho  physical  agencies  exerted  in  the  earlier  eras  of  tho  world,  but 
through  the  subsequent  agency  of  heat  and  chemical  forces  in  those 
regions,  and  under  thoHe  circumstances  where  the  Plutonic  rocks  are 
generated.  The  term  Primary  implies  only  that  tho  rocks  so  named 
are  tho  earliest  wo  can  trace  in  the  crust  of  our  planet;  and  as  geo- 
logical classification  is  mainly  founded  on  succession  of  time,  and  tho 
relative  antiquity  of  strata  can  be  determined  as  a  fact,  it  seems 
unlikely  that  the  well-known  designations  of  Primary,  Secondary,  and 
Tertiary  Strata  will  bo  abandoned,  though,  as  expressing  the  subter- 
ranean origin  of  certain  properties  and  conditions  of  mineral  masses, 
tho  word  llypogeno  appears  very  suitable. 

(Lyell,  Principles  of  Geology.) 

HYPOPITYS.  [Monotkoi'a.] 

HYPOXIDACE/E,  llypoxids,  a  natural  order  of  Endogenous 
Herbaceous  Plants,  with  a  tuberous  or  fibrous  perennial  root.  Leaves 
always  growing  from  the  root  aud  crown,  nowhere  else,  linear  entire, 
plaited,  of  a  dry  texturo.  Scapes  simple  or  branched,  occasionally 
very  short.  Flowers  complete,  hermaphrodite.  Perianth  petaloid, 
adherent  to  the  ovary,  0-parted,  with  the  sepals  coarser  than  the 
petals.  Stamens  6,  inserted  into  the  base  of  the  segments  of  tho 
perianth ;  filaments  distinct ;  anthers  turned  inwards,  2-celled,  erect, 
opening  lengthwise.  The  number  of  tho  plants  of  this  order  is  very 
inconsiderable.  Those  that  are  known  inhabit  the  Cape  of  Good 
Hope,  Australia,  the  East  Indies,  the  tropics  of  America,  and  tho 
warmer  parts  of  the  United  States. 

The  roots  of  Curculigo  orchioides  are  somewhat  bitter  and  aromatic, 
and  are  employed  medicinally  in  India.  The  tubes  of  C.  ttans  are 
eaten  in  the  Marianne  Islands ;  those  of  Hypo.' is  erecta  are  employed 
by  the  aborigines  of  North  America  iu  healing  ulcers  and  against 
intermittents. 

(Lindley,  Vegetable  Kingdom.) 

HYPSIPETES.  [Meuulidje.] 

HYPSIPRYMNUS.  [Maksupiata.] 

HYPQlJiBUS,  the  more  correct  mode  of  writing  Bipudanu ;  but 
the  latter  form  is  generally  used  by  the  French  zoologists. 

H  YHAX,  a  genus  of  Mamni  dia  of  small  size,  but  of  great  interest, 
in  consequence  of  the  peculiarity  of  their  organisation,  which  has  led 
modern  zoologists  to  assign  them  a  place  among  the  Pachydennata, 
though  their  external  appearance,  when  cursorily  examined,  would 
seem  to  point  out  their  relationship  to  the  ltodentia,  among  which 
they  have  been  erroneously  classed. 

o  7  7 
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Teeth  of  Hyrax.    F.  Cuvier. 

Cuvier  observes  that  there  is  no  species  of  Mammalia  which  proves 
ore  completely  than  Hyrax  the  necessity  of  having  recourse  to 
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anatomy  for  the  determination  of  the  true  relations  of  animals.  To 
that  great  zoologist  we  are  indebted  for  the  fact  that  the  quadruped 
under  consideration  is  a  true  Pachyderm,  and,  notwithstanding  the 
sinallness  of  its  proportions,  must  be  regarded  as  intermediate  between 
the  Rhinoceros  and  the  Tapir.  The  resemblances  which  the  Hyrax 
bears  to  the  former  of  these  may  be  traced,  according  to  Cuvier,  as 
far  as  the  osseous  structure  is  concerned,  in  the  general  form  of  the 
trunk,  in  the  first  place.  The  Ilyrax  has  21  ribs  on  each  side,  a 
number  superior  to  that  possessed  by  any  other  quadruped,  the  Unau 
excepted,  which  has  23  ;  and  those  which,  after  Ilyrax,  have  the 
most,  belong  precisely  to  tho  order  of  Pachyderms,  in  which  Cuvier 
would  arrange  it.  Thus  the  Elephant  and  the  Tapir  have  each 
20;  the  Rhinoceros  has  19  ;  the  Solipeds  have  18.  The  greater  part 
of  the  Rodents,  on  the  contrary,  have  only  12  or  13  ;  and  the  Beaver, 
which  has  the  most,  has  only  1 5.  As  regards  tho  lumbar  vertebra;, 
the  resemblance  begins  to  be  more  distant,  for  tho  Rhinoceros  has 
only  3,  followed  by  4  sacral  and  21  or  22  caudal ;  while  Ilyrax  has 
8  lumbar,  7  sacral,  and  5  coccygeal.  The  difference  becomes  more 
marked  in  the  form  of  the  pelvis  ;  for  the  ossa  ilii  are  very  wide  in 
the  Rhinoceros,  and  sufficiently  narrow  in  the  Hyrax  ;  but  the  analogy 
reappears  in  the  femora,  which  exhibit  a  very  marked  commencement 
of  a  third  trochanter,  and  is  continued  in  many  respects  in  the  for- 
mation of  the  feet.  But  it  is  in  the  bony  structure  of  the  head  that 
tho  Ilyrax  departs  from  the  conformation  of  the  Rodents,  and 
approaches  the  Pachyderms,  particularly  the  Rhinoceros.  It  is  true 
that  as  the  nose  of  tho  Ilyrax  lias  no  horn  to  support,  the  nasal  bones 
have  not  received,  as  in  tho  Rhinoceros,  the  thickness  necessary  for 
carrying  that  defensive  organ  ;  but  the  maxillary  bones  differ  at  once 
from  those  of  the  Rodents  by  the  smalluess  of  their  extent,  and  the 
inferior  size  of  the  suborbital  hole,  which  is  generally  very  large  in 
that  order.  In  the  number  of  the  upper  incisor  teeth  (2)  the  Hyrax 
resembles  both  the  Rodents  and  Rhinoceros  unicornis  ;  but  the  number 
of  lower  incisors  is  four.  The  upper  incisors  of  Ilyrax  are  not  formed, 
like  those  of  tho  Rodents,  in  the  shape  of  a  quadrangular  prism,  or 
in  that  of  a  cylinder  curved  and  terminated  by  a  truncation  or  a  corner 
edge.  They  aro  triangular  and  terminate  in  a  point,  recalling  to  the 
observer  the  canines  of  the  Hippopotamus.  The  lower  incisors  are 
laid  forward  like  those  of  the  Hog ;  they  are  flat  and  deutilated  in 
youth,  but  soon  become  worn  by  attrition  against  the  upper  incisors. 
The  molars  represent  those  of  tho  Rhinoceros,  both  in  number  and 
form,  so  that,  were  it  not  for  the  size,  they  might  be  mistaken  for 
each  other. 


Molar  tooth  of  Ilyrax,  magnified.  Cuvier. 

The  condyle  of  the  lower  jaw  is  very  different  from  anything 
observable  among  the  Rodents,  in  which  it  is  compressed  longitu- 
dinally.   In  the  Ilyrax  it  is  compressed  transversely,  as  in  the  Pathy- 


although  in  truth  transversal,  enters  into  a  deep  hollow  of  the  tem- 
poral bones,  and  permits  of  no  other  motion  to  the  jaw  than  upwards 


Skull  of  Ilyrax.  Cuvier. 


and  downwards.  After  alluding  to  the  form  of  the  condyle  and  the 
dentition  in  the  Kangaroos  and  Phascolomys,  Cuvier  goes  on  to  remark 
that  one  of  the  most  constant  characters  among  the  Rodents  is  the 
not  having,  at  a  certain  age,  more  than  a  single  parietal  bone  without 
suture,  with  two  frontal  bones,  directly  contrary  to  what  occurs  in 
man.  In  Ilyrax,  as  in  the  Pachyderms  and  Carnivora,  there  are  two 
frontal  and  two  parietal  bones.  The  zygomatic  arch  is  constructed 
differently  from  that  of  the  Rodents,  and  more  conformably  with  that 
of  Rhinoceros.  In  the  molar  teeth  the  construction  and  direction  is 
rather  that  of  the  Pachyderms  than  of  the  Rodents. 

In  Ilyrax  the  number  of  toes  (four  before  and  three  behind)  is  pre- 
cisely the  same  as  in  the  Tapir.  It  is  true,  Cuvier  observes,  that 
some  Rodents,  and  particularly  the  Capybara  [HYSTKICID.E],  have  the 
same  number,  and  that  the  last  phalanges  of  the  latter  approach  the 
flattened  form  of  those  of  the  Pachyderms ;  but  their  more  elongated 
and  free  toes  announce  the  family  to  which  they  belong.  The  Ilyrax 
has  the  toes  united  by  the  skin  down  to  the  nail,  as  in  the  Elephant 
and  Rhinoceros,  and  even  more  than  in  the  Tapir  and  Hippopotamus. 

Such  are  only  a  few  of  the  leading  points  of  agreement  and  disa- 
greement in  the  bony  structure  of  Ilyrax,  as  considered  relatively  to 
the  Rodents  and  Pachyderms. 

In  1832  Professor  Owen  read  to  a  meeting  of  the  Zoological  Society 
of  London  au  account  of  the  anatomical  structure  of  Hyrax  Uapensit, 
which,  while  it  was  confirmatory  of  the  anatomical  description  of 
Pallas  generally,  gave  some  additional  facts,  which  will  be  readily 
appreciated  by  those  who  will  compare  his  observations  with  the 
original  description  of  Cavia  Capensis,  in  the  '  Spicilegia  '  and  '  Mis- 
cellanea Zoologica '  of  Pallas. 

The  specimen,  which  was  a  full-grown  male,  had  lived  in  the  Gar- 
dens of  the  Society  through  the  greater  part  of  the  summer,  and  died 
in  the  winter  repository  there.    The  length  (skeleton)  from  the  ante- 


Skcleton  of  Hyrax.  Cuvier. 


derms,  and  in  all  the  other  Herbivora  which  are  not  Rodents,  being 
applied  besides  to  a  plane  surface  of  the  temporal  bone,  whereby  a 
motion,  more  or  less  horizontal,  from  right  to  left,  and  from  left  to 
right,  is  permitted  ;  and  it  is  this  that  eminently  distinguishes  the 
articulation  from  that  of  all  the  Carnivora,  where  the  condyle, 


rior  surface  of  the  upper  incisors  to  the  vent  was  1  foot  5\  inches. 
The  duodenum  was  not  so  loosely  connected  with  the  back  part  of 
the  abdomen  as  in  most  of  the  Rodents ;  but  it  had  throughout  its 
course  one  entire  investment  of  peritoneum.  At  its  commencement 
it  was  not  dilated,  as  in  many  Rodents.  The  ccecum  seemed  at  first  sight 
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to  have  a  great  analogy  to  that  of  the  Haro  and  other  Rodents,  being 
sacculated,  and  distended  with  a  blackish  pultuccous  matter;  but  in 
form  one  would  compare  it  rather  with  that  of  the  Tapir,  its  magni- 
tude arising  more  from  its  breadth  than  its  length.  The  dilated  part 
of  the  colon  was  bent  in  a  sigmoid  form,  and  the  remainder  was  con- 
voluted on  a  broad  mesocolon,  and  at  a  distance  of  two  feet  from  the 
dilated  part  (when  unravelled)  terminated  between  two  conical  cccca 
in  a  second  dilated  intestine.  Those  singular  coeca  are  minutely 
described  by  Professor  Owen,  who  then  makes  the  following  observa- 
tions : — "  In  looking  through  the  vertebrata  for  an  analogous  forma- 
tion of  the  intestinal  canal,  we  shall  find  the  Ilyrax  standing  almost 
alone  iu  this  respect :  among  the  Mammalia  it  is  only  in  a  few  of  the 
edentate  species  that  the  double  ccccum  is  to  be  met  with,  as,  for  exam- 
ple, Myrmecophaga  didactyta,  Linn.,  and  Dasypus  G-cinctus,  Linn. ; 
whilst  in  birds,  although  the  double  coccum  more  generally  prevails, 
yet  an  additional  single  ccccum,  anterior  to  these,  has  only  been  found 
in  a  few  species.  This  structure  however  completes  the  analogy, 
quoad  the  number  of  cccca  ;  but,  with  respect  to  function,  the  cases 
are  widely  different :  the  single  anterior  ccecum  of  Hyrax  evidently 
performs  an  important  part  in  digestion  ;  while  in  the  bird  it  exhibits 
merely  a  trace  of  a  structure  peculiar  to  embryonic  life.  I  should  consider 
however  the  double  ccecum  of  Ilyrax  as  indicating  an  affinity  to  the 
group  (Edentata)  which  intervenes,  in  the  system  of  Cuvier,  between 
the  order  it  was  originally  placed  in,  and  the  one  to  which  that  great 
naturalist  has  transferred  it.  And  it  is  interesting  to  find  that  while 
the  facies  of  Ilyrax  so  far  simulates  that  of  a  Rodent  as  to  have 
deceived  the  older  naturalists,  and  to  have  concealed  from  them  those 
unerring  indications  of  its  alliance  with  the  Pachydermata  which  the 
osseous  system  exhibits  ;  yet  that  nature,  as  if  in  confirmation  of  her 
abhorrence  to  the  saltus,  had  left  in  the  internal  structure  of  this  singu- 
lar animal  an  impression  borrowed  from  the  type  of  the  Edentata." 

Professor  Owen  further  remarks  that  although  the  stomach  of  some 
of  the  Rodents,  as  the  Common  Hat,  and  of  the  Edentata,  as  the 
Manis,  exhibits  a  particular  cuticular  lining,  yet  it  is  among  the 
Pachyderms  that  this  structure  is  mo.>t  prevalent.  In  Ilyrax  two- 
thirds  of  the  stomach,  on  the  cardiac  side,  are  lined  with  a  thick  white 
and  wrinkled  cuticle. 

The  liver  had  the  same  form  and  number  of  lobes  as  described  by 
Pallas.  The  middle  lobe  had  the  usual  two  notches,  into  the  left  of 
which  the  coronary  ligament  entered  ;  but  the  right  contained  no  gall- 
bladder, which  in  Ilyrax,  as  in  some  of  the  Rodents  and  many  of  the 
Pachyderms,  is  deficient.  Professor  Owen  observed  that  a  compensa- 
tion for  this  deficiency  was  however  in  some  measure  apparent  iu  this 
animal ;  for  the  hepatic  ducts,  immediately  on  leaving  the  lobes  of 
the  liver,  dilated  into  three  globular  receptacles,  the  united  capacities 
of  which  would  have  equalled  a  moderate-sized  gall-bladder.  Professor 
Owen  also  observed  that,  in  Pallas's  '  Spicilegia  Zoologica,'  the  peculiar 
insertion  of  the  ureters  is  described  with  a  note  of  admiration,  and  he 
stated  that  he  was  not  aware  that  a  parallel  structure  has  since  been 
discovered  in  any  mammiferous  animal  possessing  a  urinary  bladder. 
It  is  not  however,  he  added,  precisely  in  the  fundus  or  summit  of  the 
bladder  that  the  ureters  open  :  they  enter  between  the  muscular  fibres 
at  the  back  part  of  the  fundus,  at  the  angles,  analogous  to  the  situa- 
tion at  which  the  Fallopian  tubes  enter  the  human  uterus  ;  but  they 
run  obliquely  downwards  and  inwards  for  two  lines  before  they  ter- 
minate, leaving  however  a  full  inch  of  space  between  them  and  the 
orifice  of  the  urethra.  For  what  purpose  this  structure  is  designed  in 
Hyrax,  or  whether  the  urine  undergoes  any  change  in  consequence  of 
it,  is  uncertain.  "  The  chief  peculiarity  observed  in  the  muscular 
system  was  a  modification  of  the  digastric  muscle  of  the  lower  jaw, 
which  arose,  as  in  the  Armadilloes,  from  the  upper  part  of  the  sternum 
instead  of  the  occiput  or  temporal  bone  ;  and  was  inserted  into  the 
whole  ramus  and  angle  of  the  lower  jaw  :  it  was  of  remarkable 
strength,  being  as  large  as  the  sterno-cleido-xnastoideus  in  man.  It  is 
this  muscle  which  occasions  the  peculiar  fulness  of  the  neck  iu  the 
Hyrax."  (Owen.) 

In  1835  Mr.  Martin  dissected  a  second  specimen  of  Ilyrax  Capensis, 
presented  to  the  Society  by  Mr.  Rudston  Read.  The  total  length  of 
the  animal,  which  was  a  young  male,  was  1  foot  4  inches,  that  of  the 
head  being  3£-  inches.  ('  Poceedings  of  the  Zoological  Society '  for  1835.) 

Kolbe  appears  to  be  the  first  modern  author  who  has  noticed  the 
Hyrax  of  the  Cape ;  and  he  mentions  it  as  a  Marmot,  a  name  adopted 
by  Vosmaer  and  Bufl'on,  the  latter  of  whom  also  applies  to  it  the 
term  Daman,  of  which  we  shall  presently  have  to  speak.  Blumenbach 
left  it  among  the  Rodents ;  and  Pallas,  who  first  gave  a  methodical 
and  anatomical  description  of  it,  placed  it  under  the  genus  Cavia, 
observing  however  that  it  differed  remarkably  from  the  congeners 
with  which  he  arranged  it.  Linnaeus  gave  the  form  the  same  place  in 
his  system  under  the  name  of  Cavia  Capensis.  Pennant  does  not 
mention  the  animal  iu  his  '  Synopsis,'  but  in  his  '  History  of  Quad- 
rupeds'  he  figures  it  as  the  Bristly  Cavy,  with  the  synonyms  of  Agnus 
Filiorum  Israel,  '  Prosp.  Alp.  jEgypt. ;'  Daman  Israel,  Buff.  ;  Ashkoko, 
Bruce  ;  Hyrax  Syriacus,  Gmel.  and  Schreb.  Hermann  however  was 
the  first  who  established  the  genus,  and  gave  it  the  name  of  Ilyrax. 
Pennant  also  notices  the  form  under  the  appellation  of  Cape  Cavy 
(Cavia  Capensis,  Pallas).  Ginelin  makes  Ilyrax  the  last  genus  of  the 
Glires,  and  records  two  species,  namely,  Hyrax  Capensis  and 
H.  Syriacus.    "We  have  seen  the  place  assigned  to  it  by  Cuvier.  Dr. 
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Fischer  arranges  Hyrax  under  tho  order  BMlUS,  between  ELutMtht" 
riwm,  an  extinct  genus,  and  Dicntylas  ;  ho  giveH  three  HpecieH,  Ilyrax 
Capensis,  11.  Syriacus,  and  //.  II udsonius,  Schreb.  { l.ipurn  1/u.dnonia 
of  Illigcr).  The  latter  is  not  a  Hyrax.  Dr.  Gray  places  the  genus  in 
his  sub  family  Itldnucerina,  belonging  to  tin;  family  E/ip/iantidv;  the 
third  family  of  his  order  Uvyulata,  observing  that  J/i/rnx  is  allied  to 
Caviina,  and  giving  the  form  a  position  between  iC/iinoceros  and 
Lipura  and  Elasmotherium.  M.  Lesson  arranges  Hyrax  under  the 
order  Pachyderms  or  Bellucs  of  l,inn;eus,  between  Elusmolh'rium,  ami 
Dicotyles.  Mr.  Swainson  ('  Classification  of  Quadrupeds,'  1835)  places 
Hyrax  Syriacus,  the  Hock-Rabbit,  next  to  Ithinocerus ;  and,  after 
quoting  Cuvier,  remarks  that  "  there  is  an  obvious  relation  of  somo 
sort  between  this  singular  genus,  of  which  three  species  are  now  known, 
and  the  O'Ures  ;  but  whether  of  analogy  or  affinity  it  is  impossible  to 
determine  :  for  the  present  we  place  it  as  tho  gliriform  type  of  tho 
Pachyderms  upon  the  sole  authority  of  what  M.  Cuvier  has  said  of  iU 
feet."  In  tho  next  paragraph  Mr.  Swainson  treats  of  Mnjalonyx.  In 
tho  arrangement  according  to  natural  affinities,  at  the  end  of  tho 
volume,  Hyrax  is  the  last  of  tho  Pachyderms,  the  first  '  tribe'  of  tho 
order  Uwjulata.  The  next  tribe  is  '  Auoplotheres,'  and  the  first  genus 
of  that  tribe  Sus. 

The  generic  characters  of  Ilyrax  are  as  follows  : — Conformation  of 
molar  teeth  like  those  of  Rhinoceros.  Two  strong  incisors  without 
recurved  roots  in  the  upper  jaw  (and  two  small  canines  in  youth). 
Body  cov<  red  with  thick  hair,  and  beset  here  and  there  with  erinaceous 
bristles.  A  simple  tubercle  in  lieu  of  a  tail.  Six  teats,  two  pectoral 
and  four  ventral.  Four  toes  on  each  foot  before,  and  thiee  behind. 
Dental  formula  given  in  col.  174. 

II.  Syriacus,  the  Daman,  the  Hyrax  of  Syria,  is  brownish  gray  above, 
and  has  the  lower  parts  white ;  a  yellowish  tint  intervenes  between 
the  two  colours  :  the  head  aud  feet  are  more  gray  than  the  body. 
The  separate  hairs  are  ringed  with  yellowish,  black,  and  white.  Tho 
skiu,  where  it  is  exposed,  is  of  a  blackish  violet.  Length  about  1  foot 
height  about  11  inches. 

This  species  has  been  supposed  to  be  identical  with  the  Ashkoko, 
or  Askoko,  of  Bruce,  who  says  that  it  is  found  in  Ethiopia,  in  the 
caverns  of  the  rocks,  or  under  the  great  stones  in  the  Mountain  of 
the  Sun,  behind  the  queen's  palace  at  Koscam.  It  is  also  frequent, 
he  says,  in  the  deep  caverns  in  the  rocks  in  many  other  places  in 
Abyssinia;  and  he  remarks  that  it  does  not  burrow  nor  make  holes 
like  the  rat  and  the  rabbit,  nature  having  interdicted  this  practice  by 
furnishing  the  animal  with  feet  the  toes  of  which  are  perfectly  round, 
soft,  and  pulpy,  the  fleshy  parts  projecting  beyond  the  nails,  "  which 
are  rather  broad  than  sharp,  much  similar  to  a  man's  nails  ill  grown; 
and  these  appear  to  be  given  him  rather  for  the  defence  of  his  soft 
toes  than  for  any  active  use  in  digging,  to  which  they  are  by  no 
means  adapted." 


Ilyrax. 


Bruce  states  that,  "  in  place  of  holes,  the  animal  seems  to  delight  in 
less  close  or  more  airy  places,  in  the  mouths  of  caves  or  clefts  in  the 
rock,  or  where  one  projecting,  and  being  open  before,  affords  a  long 
retreat  under  it,  without  fear  that  this  can  ever  be  removed  by  the 
strength  or  operations  of  man."  He  describes  it  as  gregarious,  and 
says  that  frequently  several  dozens  of  them  sit  upon  the  great  stones 
at  the  mouth  of  caves  warming  themselves  in  the  sun,  and  coming 
out  to  enjoy  the  freshness  of  a  summer  evening.  "  They  do  not,"  he 
continues,  "  stand  upright  upon  their  feet,  but  seem  to  steal  along  as 
in  fear,  their  belly  being  nearly  close  to  the  ground,  advancing  a  few 
steps  at  a  time,  and  then  pausing.  They  have  something  very  mild, 
feeble-like,  and  timid  in  their  deportment ;  are  gentle,  and  easily 
tamed,  though  when  roughly  handled  at  first  they  bite  very  severely." 
The  same  author  says  that  these  quadrupeds  are  found  plentifully  on 
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Mount  Libanus,  and  that  he  has  also  seen  them  among  the  rocks  at 
the  Pharaii  Promontorium,  or  Cape  Mahommed,  which  divides  the 
Elauitic  from  the  Heroopolitic  Gulf,  or  Gulf  of  Suez.  They  seemed 
to  him  to  be  the  same  in  all  places  ;  but,  if  there  was  any  difference, 
those  of  the  Mountain  of  the  Sun  were  superior  in  size  and  fatness. 
He  kept  one  some  time,  and  gives  an  interesting  account  of  its  habits 
in  confinement.  This  species  is  called  II.  Abyssinicus  in  the  'British 
Museum  Catalogue.' 

The  captive  specimen  noticed  by  F.  Cuvkr  had  the  appearance 
and  somewhat  of  the  habits  of  the  Rodents,  resembling  the  Xpermo- 
phili.  It  was  (puck,  lively,  active,  inquisitive,  and  tried  to  get  into 
narrow  openings  or  holes  for  concealment.  It  delighted  in  heat, 
exposing  alternately  different  parts  of  its  body  to  the  sun.  In  cold 
weather  it  wrapprd  itself  up  in  its  hay  or  litter. 

//.  Capensis,  the  Klipdas.  The  following  account  of  the  habits  of 
thi3  animal  is  given  by  W.  H.  lludston  Read,  Esq.  : — It  is  found  at 
the  Cape  of  Good  Hope,  inhabiting  the  hollows  and  crevices  of  rocks, 
both  on  the  summits  and  sides  of  hills,  as  well  as  near  the  sea-shore, 
even  a  little  above  high-water  mark.  It  appears  to  live  in  families, 
and  is  remarkably  shy  in  its  wild  state.  In  winter  it  is  fond  of  coming 
out  of  its  hole  ami  sunning  itself  on  the  lea-side  of  a  rock,  and  in 
summer  of  enjoying  the  breeze  on  the  top ;  but  in  both  instances,  as 
well  as  when  it  feeds,  a  sentinel  is  on  tho  look-out  (generally  an  old 
male),  which  gives  notice,  usually  by  a  shrill  prolonged  cry,  of  tho 
approach  of  danger,  or  even  the  least  movement  of  any  suspicious 
object.  It  lives  on  the  young  shoots  of  shrubs,  tho  tops  of  (lowers, 
herbs  and  grass,  particularly  of  all  those  which  are  aromatic ;  which 
occasions  the  necessity  of  paunching  the  animal  as  soon  as  killed,  in 
order  to  make  it  fit  for  eating.  The  stomachs  of  those  shot  by  Mr. 
Heunah  were  always  much  distended  with  food  scarcely  masticated. 
"  A  friend  of  mine,"  continues  Mr.  Read,  "  kept  two  young  ones  alive 
for  some  time,  which  became  very  tame ;  they  would  find  him  out 
when  lying  on  the  sofa  or  in  bed  (for  they  were  suffered  to  run  about 
the  house),  and,  climbing  up,  shelter  themselves  on  his  breast  within 
his  waistcoat,  or  creep  under  the  bed-clothes  at  his  back,  and,  lying 
quiet,  enjoy  tho  warmth.  The  one  brought  home  by  Mr,  Heunah, 
when  allowed  to  run  uuconfined  about  the  room,  was  inclined  to  be 
sociable,  but  was  restless  and  inquisitive,  climbing  up  and  examining 
every  person  or  thing  in  the  cabin,  and  startling  at  any  noise,  which 
caused  it  instantly  to  run  and  hide  itself.  But  from  confinement  it 
became  savage  and  snarling,  and  tried  to  bite  when  anything  was  put 
near  its  cage.  Both  wild  and  in  restraint  it  is  remarkably  clean  in  its 
habits,  always  frequenting  and  depositing  its  dung  in  one  plac.  From 
its  faintly  crying  in  its  sleep  we  may  conclude  that  it  dreams.  I  have 
also  heard  it  chewing  its  food  by  night,  when  everything  has  been 
quiet,  and  after  going  into  its  sleeping  apartment.  In  its  food  it  was 
pleased  with  variety,  eating  first  a  few  leaves  of  one  plant  and  then  of 
another,  and  greedily  licking  salt  when  given  to  it.  In  its  passage 
home  its  food  was  Indian  corn  bruised,  bread,  raw  potato,  and  onion, 
with  a  small  quantity  of  water,  which  in  drinking  it  partly  lapped  and 
partly  sucked  up.  It  was  very  sensible  of  cold  ;  for  when  a  candle 
was  placed  near  the  bars  of  its  cage  it  readily  acknowledged  the  little 
warmth  given  out  by  turning  its  side,  and  sitting  still  to  receive  the 
full  benefit  of  the  rays  of  heat.  I  am  inclined  to  think  that  the  female 
does  not  produce  more  than  two  young  ones  at  a  time,  from  having 
observed  in  several  instances  but  two  following  the  old  ones.  Its 
name  at  the  Cape  is  the  Dasse,  which  is  I  believe  the  Dutch  for  a 
badger."  In  Mr.  Steedman's  '  Wanderings,'  the  Dasse,  or  Eyrax,  is 
stated  to  be  an  extremely  quick  and  active  little  animal,  skipping  along 
the  shelving  ledges  of  the  overhanging  cliffs,  and  darting  with  incredible 
swiftness  into  the  holes  and  crevices  of  the  rocks,  by  which  it  frequently 
eludes  the  grasp  of  its  pursuers.  It  is  said  to  be  preyed  upon  by  the 
lions,  hyrcnas,  and  some  of  the  birds  of  prey  of  Africa.  The  '  Catalogue 
of  the  African  Museum'  states  that  Aquilavidturina  resorts  exclusively 
to  high  rugged  mountains,  where  it  preys  upon  Eyrax  Capensis,  the 
Dasse  of  the  Cape  colonists. 

Mr.  Read  says  that  the  flesh  of  the  Cape  Hyrax  is  very  like  that  of 
a  rabbit  iu  flavour.  Hemprich  states  that  both  the  natives  of  Arabia 
and  the  boors  of  the  Cape  regard  the  urine  of  the  Eyrax  as  medicinal 

The  term  }BV/  (Shaphan  or  Saphan)  is  to  be  found  in  the  following 
parts  of  the  Bible  : — Levit.  xi.  5. ;  Deut.  xiv.  7 ;  Psalm  civ.  18 ;  Prov. 
xxx.  26.  In  our  English  translation  now  in  use  this  word  is  rendered 
'  coney,'  and  '  conies '  in  all  the  passages  quoted ;  and  so  it  is  in 
Robert  Barker's  Bible  (1615).  In  the  Tigurine  version,  as  given  by 
Scheuchzer,  Schaphan  is  translated  (Levit.  xi.  5)  'cuniculus,'  and  in 
the  Vulgate,  as  given  by  the  same  author,  ■'  choerogyllus.'  In 
Psalms  civ.  18,  the  Tigurine  version  given  is  "celsos  montes  ibicibus, 
et  petras  (dedit)  confugium  Alpinis  muribus"  (Alpine  niics).  In  the 
vulgate  is  given — "  montes  excelsi  cervis  :  petra  refugium  herinaccis  " 
(Hedgehogs).  In  Prov.  xxx.  26,  the  Tigurine  version  is  printed 
"  Cuniculi,  gens  minime  potens,  attamen  in  petra  domicihum  suum 
collocant,"  with  the  following  note  to  Cuniculi  :  "  Quidem  murem 
montanum  esse  putant,  et  videtur  hie  quadrare."  The  vulgate  is 
printed  "  Lcpusculus,  plebs  invalid  a,  qui  collocat  in  petra  cubile  suum." 

We  have  seen  that  the  Eyrax  has  been  termed  Daman  by  the 
French  zoologists.  Dr.  Shaw  speaks  of  the  Daman  Israel  as  "an 
animal  of  Mount  Libanus,  though  common  in  other  places  of  this 
country  "  (Palestine).    "  It  is  a  harmless  creature,  of  the  same  size 


and  quality  with  the  rabbit,  and  with  tho  like  incurvating  posture 
and  disposition  of  the  fore  teeth  ;  but  it  is  of  a  browner  colour,  with 
smaller  eyes  and  a  head  more  pointed.  Tho  fore  feet  likewise  are 
short,  and  the  hinder  are  nearly  as  long  iu  proportion  as  those  of  the 
jerboa.  Though  this  animal  is  known  to  burrow  sometimes  in  the 
ground,  yet,  as  its  usual  residence  and  refuge  is  in  the  holes  and 
clefts  of  the  rocks,  we  have  so  far  a  more  presumptive  proof  that  this 
creature  may  be  the  Saphan  of  the  Scriptures  than  the  jerboa.  I 
could  not  learn  why  it  was  called  Daman  Israel,  that  is  Israel's  Lamb, 
as  those  words  are  interpreted."  Though  there  is  error  in  this 
description  such  as  might  be  easily  made  by  a  casual  observer,  there 
can  be  no  doubt  that  Dr.  Shaw,  iu  the  passage  quoted,  alluded  to  the 
Eyrax ;  the  words  Daman  Israel  are  probably  mistaken  for  Ganam 
or  Uaunim  Israel,  as  we  shall  presently  have  occasion  to  notice ; 
"animal  quoddam  humile,  cuuiculo  non  dissimilo  quod  aynum 
filiorum  Israel  uuncupant."     ('  Prosp.  Alp.  ^Egypt.') 

Dr.  Harris  states  that  Jerome,  cited  by  Bochart,  says  that  the 
mtw  are  a  kind  of  animal  not  larger  than  a  hedgehog,  resembling  a 
mouse  and  a  bear  (the  latter,  Dr.  Harris  supposes,  in  the  clumsiness 
of  its  feet),  whence  in  Palestine  it  is  called  ApKTo/j.vs,  the  Bear-Mouse ; 
that  there  is  a  great  abundance  of  this  genus  iu  those  countries,  and 
that  they  are  wont  to  dwell  iu  the  caverns  of  tho  rocks  and  the  caves 
of  the  earth.- 

The  'Seventy'  translate  'Saphan'  by  '  xoipoypvAKioi'  in  all  the 
places  quoted.  This  term,  compounded  of  xolpos,  a  hog,  and 
yi»'>hhi\,  a  grunting,  points  curiously  enough  to  a  pachydermatous  form. 
Bruce,  iu  his  travels,  describes  the  Syrian  Hyrax,  aa  we  have  seen. 
He  adds: — "  Iu  Amhara  this  animal  is  called  Ashkoko,  which,  I 
apprehend,  is  derived  from  the  singularity  of  those  long  berinaceous 
hairs,  which,  like  small  thorns,  grow  about  his  back,  and  which  in 
Amhara  are  called  Ashok.  In  Arabia  and  Syria  he  is  called  Israel's 
Sheep,  or  Gannim  Israel ;  for  what  reason  I  know  not,  unless  it  be 
chiefly  from  his  frequenting  the  rocks  of  Horeb  aud  Sinai,  where  the 
children  of  Israel  made  their  forty  years'  peregrination  :  perhaps  this 
name  obtains  only  among  tho  Arabians.  I  apprehend  he  is  known  by 
that  of  Saphan  in  the  Hebrew,  and  is  the  animal  erroneously  called 
by  our  translators  Cuniculus,  the  rabbit  or  coney."  Of  this  opinion 
are  Pennant,  Cuvier,  and  others  among  the  zoologists ;  aud  though 
M.  Lesson,  iu  the  introduction  to  his  '  Manuel,'  speaks  of  the  rabbit 
(lapin),  "  which  is  supposed  to  be  the  Schaphan  of  the  Hebrews, 
although  it  is  more  probable  that  it  was  the  Rat  of  Pharoah  (Rat 
de  Pharaon)" — on  what  grounds  he  does  not  state — as  a  prohibited 
animal  (Lt/it.  ;  Deut.),  there  can  be  little  doubt  that  the  Shaphan, 
the  "  feeble  folk "  that  "  yet  made  their  houses  in  the  rock," 
belonged  to  the  genus  Eyrax. 

In  the  Gardens  of  the  Zoological  Society  there  are  three  species, 
named  E.  Capensis,  II.  Syriacus,  and  E.  urboreus.  The  last  is  from 
Western  Africa. 

HYSSOP,  the  name  for  Eyssopus  officinalis. 

HYSTATITE,  synonymous  with  Ilmenile. 

HYSTRICID^E,  a  family  of  Animals  belonging  to  the  order 
Rodentia.  According  to  Mr.  Waterhouse  ('  Natural  History  of  Mam- 
malia') it  has  the  following  characters: — Molar  teeth  £fj;  the  muffle, 
or  terminal  portion  of  the  muzzle  clothed  with  small  hairs  ;  the  skull 
with  a  large  antorbital  opening,  through  which  a  portion  of  the 
masseter  muscle  passes,  as  well  as  the  infraorbital  nerve  ;  the  lower 
jaw  with  the  angular  portion  joined  to  the  outer  (not  the  under)  surface 
of  the  bony  covering  of  the  inferior  incisor;  tibia  and  fibula  distinct. 
The  family  is  essentially  a  South  American  group  ;  it  may  be  divided 
into  six  minor  sections,  or  sub-families,  namely,  Eyslricina,  Easy- 
proctina,  Echimyina,  Octodontina,  Chinchillina,  and  Caviina  ;  of  these, 
the  most  highly-organised  division  which  includes  the  Porcupines 
(Eystrix  of  Linnaeus)  has  a  wide  geographical  range,  having  representa- 
tives iu  the  four  quarters  of  the  globe.  With  the  exception  of  two 
species,  the  whole  of  the  species  forming  the  remaining  five  sub-families 
are  exclusively  found  in  the  New  World,  being  chiefly  confined  to 
South  America  :  two  or  three  species  in  the  West  Indian  Islands,  and 
about  the  same  number  in  Central  America  form  the  exceptions. 

The  members  of  the  sub-families  Eystricina,  Easyproctina,  and 
Echimyina  increase  in  number  towards  the  tropical  portions  of  South 
America;  whilst  in  the  southern  parts  of  that  continent,  the  less 
highly-organised  species  only  are  found,  these  being  members  of  the 
remaining  three  sub-families. 

On  the  western  side  of  the  Southern  Andes,  but  one  of  the  sub- 
sections alluded  to  has  representatives — the  Octodontina. 

The  relations  of  the  sub-families  of  the  Eystricidai  may  be 
expressed  by  arranging  them  as  follows  : — 
Eystricina. 

I  with  rooted 
.    |  molar  teeth. 


Easyproctina 


Caviina 


Echimyina. 


.  Octodontina  .    I  with  rootless 
|  molar  teeth. 

Chinchillina.  J 

"  By  this  mode  of  placing  the  groups,"  say  Mr.  Waterhouse,  "  we 
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wish  to  express  that  tho  Agoutis  {Dasyproclina)  in  their  characters, 
partake  of  those  of  the  three  groups  to  which  they  are  approximated; 
that  certain  members  of  the  section  Bchimyina  lead  oil'  to  the 
ffyslricina,  whilst  others  approach  more  nearly  to  the  Clnnchillina  ; 
and  lastly,  that  the  Octodons  are  nearly  related  on  tho  one  hand  to 
the  Echimyina,  and  on  tho  other  to  the  Chinchillina :  thoy  bear  the 
lame  kind  of  relationship  to  tho  Echimys  group  as  do  tho  Arvicolce 
to  the  True  Hats." 

The  following  is  the  character  of  the  sub-family  Caviina: — Molar 
teeth  rootless,  divided  by  folds  of  enamel  so  as  to  form  lobes  having 
acute  angles ;  tho  series  of  molars  on  opposite  sides  of  the  upper  jaw 
converging,  and  nearly  meeting  in  front;  incisor  teeth  comparatively 
short,  those  of  the  lower  jaw  not  being  extended  backwards  as  far  as 
the  springing  of  the  angular  portion,  or  descending  ramus  ;  four  toes 
to  the  fore  feet,  and  three  to  the  hind;  tail  wanting,  or  rudimentary j 
upper  lip  entire  ;  a  strongly-developed  horizontal  ridge  on  the  outer 
surface  of  the  lower  jaw  ;  the  angular  portion  of  this  jaw  produced 
much  beyond  the  condyloid  portion,  descending  below  the  level  of 
the  dental  portion,  and  with  a  curved  lower  margin ;  clavicles 
wanting. 

The  Cavies  have  almost  invariably  been  associated  with  the  Agoutis 
(Dasyprocta  and  Ccelogenys),  and  frequently  the  animals  of  both 
divisions  have  been  linked  together  under  the  sectional  name  Subungu- 
lata,  by  the  more  recent  writers,  who  thus  adopt  Illiger's  name  for 
the  section  and  his  views  regarding  it. 

The  nature  of  the  affinity  which  exists  between  these  two  groups 
is  by  no  means  so  near  as  is  generally  supposed. 

Both  groups  belong  to  the  same  great  family  ;  and  besides  the  cha- 
racters which  are  peculiar  to  this  family,  the  species  of  the  genus 
Dasyprocta  maybe  said  to  approach  the  Cavies,  from  the  circumstance 
of  their  having  the  same  number  of  toes  to  their  feet,  and  being  almost 
(or  entirely)  destitute  of  a  tail ;  but  this  is  weak  evidence  in  favour  of 
the  supposition  that  there  exists  a  very  near  affinity  between  the  genera 
associated  under  the  name  Caviina  and  those  arranged  under  the  head 
Dasyproclina,  such  an  affinity,  in  fact,  as  is  indicated  by  the  arrange- 
ment of  these  two  groups  in  a  section  apart.  A  certain  degree  of 
importance  must  be  given  to  the  characters  thus  referred  to,  when  we 
find  them  combined  with  numerous  other  peculiarities  exhibited  in 
the  structure  of  the  teeth,  skull,  and  skeleton,  as  in  the  Caviina,  but 
evidence  of  a  distinct  minor  type,  in  the  structure  of  these  parts  will 
be  educed  when  we  treat  of  the  Dasyproctina. 

Dolichotis,  Desmarest;  Mara,  Lesson. — The  limbs  are  long,  the 
ears  fully  half  as  long  as  the  head,  pointed,  broad  at  the  base,  and 
deeply  emarginated  behind  ;  tail  very  short,  and  recurved ;  metatarsus 
with  the  anterior  half  clothed  with  hairs  on  the  under  surface ;  the 
hinder  half  as  well  as  the  heel,  naked  ;  molar  teeth  small,  compared 
with  the  bulk  of  the  skull ;  the  three  foremost  of  the  upper  jaw 
aud  the  three  hindermost  of  the  lower,  divided  by  folds  of  enamel, 
each  into  two  equal  lobes  ;  the  last  molar  of  the  upper  jaw  three-lobed 
as  well  as  the  foremost  of  the  lower  jaw. 

D.  Patachonica,  the  Patagonian  Cavy;  Cavia  Patachonica,  Shaw; 
Dasyprocta  Patachonica,  Desmarest ;  Chloromys  Patagonicus,  Lesson  ; 
Mara  Magellanica,  Lesson;  Dolichotis  Patagonica,  Wagner.  Fur 
dense  and  crisp  ;  on  the  upper  parts  of  the  head  and  body  gray,  on 
the  sides  of  a  yellow  rust -colour;  chin,  throat,  aud  abdomen, 
white  ;  rump  black,  but  with  a  broadish  white  transverse  band  crossing 
immediately  above  the  tail ;  limbs  for  the  most  part  rusty  yellow,  but 
grayish  in  front.  It  inhabits  Patagonia,  ranging  from  about  48°  30'  to 
37°  30' S.  lat.,  on  the  east  coast,  and  extending  into  La  Plata  as  far  north 
as  Mendoza. 

"The  Patagonian  Cavy,"  Mr.  Darwin  observes,  "is  found  only 
where  the  country  has  a  desert  character.  It  is  a  common  feature  in 
the  landscape  of  Patagonia  to  see  in  the  distance  two  or  three  of 
these  Cavies  hopping  one  after  the  other  in  a  straight  line  over  the 
gravelly  plains,  thinly  clothed  by  a  few  thorny  bushes  and  a  withered 
herbage. 

"  Near  the  coast  of  the  Atlantic  the  northern  limit  of  the  species  is 
formed  by  the  Sierra  Tapalgiien,  in  37°  30'  S.  lat.,  where  the  plains 
rather  suddenly  become  greener,  and  more  humid.  The  limit  cer- 
tainly depends  upon  this  change,  since  near  Mendoza  (33°  30')  four 
degrees  farther  northward,  where  the  country  is  very  sterile,  the 
animal  again  occurs. 

"  Its  southern  limit  is  between  Ports  Desire  and  St.  Julian  about 
48°  30'  S.  lat.  From  the  same  source  we  learn  the  following  parti- 
culars relating  to  this  Hare-like  Cavy.  It  is  a  burrowing  animal, 
but  when  found  in  the  same  districts  with  the  Viseacha  it  will  avail 
itself  of  the  excavations  of  this  latter  animal  for  a  retreat.  The  Pata- 
gonian Cavies  wander  at  times  to  great  distances  from  their  homes, 
and  usually  two  or  three  are  seen  together  on  these  occasions.  The 
animal  in  its  mode  of  running  more  nearly  resembles  the  Rabbit  than 
the  Hare,  and  though  its  limbs  are  long  it  does  not  run  very  fast ;  it 
seldom  squats  after  the  manner  of  the  Hare,  is  very  shy  and  watchful, 
and  feeds  by  day ;  and  in  connection  with  this  circumstance  I  may 
mention  that  the  eyes,  like  those  of  the  Kangaroos,  are  defended  from 
the  direct  rays  cf  the  sun,  by  well-developed  eye-lashes,  which  is  not 
the  case  with  ordinary  Cavies. 

"  It  generally  produces  two  young  at  a  birth,  aud  brings  forth  in 


its  burrow  :  its  flesh  iH  white  when  cooked,  but  rather  dry  and  tasteless. 
The  long  legs  and  rather  long  erect  ears,  combined  with  the  general  form 
of  tho  head,  and  tho  short  roeiirved  tail,  have  caused  this  animal  to 
be  very  generally  mistaken  for  the  Hare,  by  casual  observers;  and  we 
have  pointed  out  certain  other  characters  in  which  the  resemblance 
is  further  carried  out;  it  nevertheless  is  a  Cavy  in  all  the  more  csscu- 
tial  details  of  structure. 

_  "  For  size  it  greatly  surpasses  the  common  Hare,  full-grown  indi- 
viduals weighing  from  twenty  to  thirty  pounds,  and  indeed  the  Pata- 
gonian Cavy  must  rank  amongst  the  largest  of  the  Rodent  tribe,  though 
far  surpassed  by  its  aquatic  congener,  tho  Capybara." 

Cavia,  Klein  ;  Ananaa,  F.  Cuvicr ;  Les  Cobayes,  Cuvier. — The  limbs 
short  and  the  ears  likewise  short;  feet  naked  beneath  ;  molar  teeth 
nearly  of  equal  size,  each  molar  with  two  principal  lobes. 

C.  rupestris,  Rock-Cavy ;  Kcrodon  Moco,  F.  Cuvier;  K.  cinereut, 
Geoffroy ;  Cerodon  rupestris,  Wagner.  Nails  of  the  toes  short, 
obtusely  pointed,  and  scarcely  projecting  beyond  the  largo  fleshy  pads 
with  which  the  toes  are  terminated  ;  fur  soft,  its  general  hue  gray, 
tinted  with  rufous  on  the  hinder  part  of  the  back ;  throat  white, 
chest  whitish ;  abdomen  white  suffused  with  pale  orchreous  yellow ; 
sides  of  the  face  tinted  with  rufous ;  hinder  part  of  the  posterior 
limbs  suffused  with  chestnut  red  ;  fore  legs  and  tarsi  whitish,  tinted 
with  rufous.    The  Rock-Cavy  inhabits  Brazil  in  rocky  situations. 

According  to  Prince  Maximilian  it  inhabits  tho  interior  of  Brazil, 
and  is  conlined  to  rocky  districts,  where  it  seeks  ita  retreat  in  holes 
amongst  the  fragments  of  the  rocks.  It  is  frequently  met  with  at 
Belmoute,  Rio  Pardo,  aud  Rio  de  St.  Francisco  (all  nearly  under  the 
10th  parallel  of  south  latitude),  being  found  near  the  rivers,  but  always 
in  the  higher  parts  of  their  course.  Its  flesh  is  said  to  be  well  flavoured, 
on  which  account  it  is  sought  by  the  Indians,  to  whom  it  is  known 
by  the  name  of  '  Hoke,'  and  by  the  Portuguese  it  is  called  '  Mok6." 
The  C.  rupestris  is  superior  in  size  to  most  other  Cavies,  stands  higher 
on  its  legs,  and  is  remarkable  in  its  group  for  the  comparative  softness 
of  its  fur,  and  the  structure  of  the  nails  of  its  toes. 

C.  Spixii,  Spix's  Cavy.  Incisor  teeth  yellow ;  general  colour  of  the 
animal  gray,  with  a  somewhat  indistinct  brownish  tint  on  the  back  ; 
the  space  between  the  eye  and  the  ear  whitish,  a  white  patch  behind 
each  ear,  and  the  throat  and  abdomen  likewise  white.  It  inhabits 
Brazil,  Rio  de  Janeiro,  Bahia,  and  the  neighbourhood  of  the  Amazonas. 

The  yellow  colour  of  the  incisor  seeth,  and  the  general  gray  hue  of 
the  fur,  combined  with  a  distinct  white  patch  behind,  and  a  second 
in  front  of  each  ear,  are  the  leading  characteristics  of  the  species. 

C.  Boliviensis,  Bolivian  Cavy ;  Galea  Musteloides,  Meyen.  Incisor 
teeth  of  an  orange-yellow  colour ;  general  hue  of  the  fur  gray,  with  a 
very  faint  yellow  tinge  ;  throat  and  abdomen  white;  feet  whitish.  It 
inhabits  Bolivia,  occuring  only  at  great  elevations.  Meyen  informs 
us  that  the  lofty  plains  on  the  pass  of  Tarna  to  the  Lake  of  Titicaca, 
as  well  as  those  of  Tajori  (on  the  Andes  18°  S.  lat.)  are  inhabited  by 
immense  numbers  of  a  small  animal,  which  burrows  and  so  undermines 
the  ground,  that  every  step  of  the  horse  was  attended  with  danger. 
The  animal  was  so  shy  that  he  was  unable  to  procure  a  specimen ;  aud 
indi  ed  it  was  only  seen  from  a  distance.  It  is  described  as  having  a 
long  aud  slender  body,  of  a  brownish  red  colour  on  the  upper  parts 
and  pale  on  the  under.  Its  length  without  including  the  tail  appeared 
to  be  about  eight  inches.  To  this  animal  Meyen  gives  the  name  Galea 
Musteloides. 

The  characters  of  the  genus  Galea  are  derived  from  a  skull  found  by 
Meyen  at  the  entrance  of  one  of  the  burrows  of  the  little  animal  just 
referred  to,  and  judging  from  Meyen's  figures  and  descriptions  it  pro- 
bably belongs  to  the  Rodent  named  C.  Boliviensis. 

C.  australis,  the  Southern  Cavy ;  Kerodon  Kingii,  Bennett.  Incisor 
teeth  white ;  head  short,  tarsi  long  ;  fur  rather  soft,  its  general  hue 
gray,  by  no  means  dark ;  the  eye  edged  with  white,  a  whitish  spot 
behind  the  ear ;  the  chin  and  edge  of  the  lower  jaw  likewise  white. 
It  inhabits  Patagonia,  from  about  the  39th  parallel  of  latitude  down 
to  the  Strait  of  Magalhaens.  This  little  gray  Cavy  according  to  Mr. 
Darwin  is  common  along  the  coast  of  Patagonia,  from  Rio  Negro  to 
the  Strait  of  Magalhaens. 

It  is  very  tame,  commonly  feeds  by  day,  and  is  said  to  bring  forth 
two  young  at  a  birth.  At  the  Rio  Negro  it  frequents  in  great  num- 
bers the  bottom  of  old  hedges,  and  at  Port  Desire  it  takes  up  its 
abode  amongst  the  ruins  of  the  old  Spanish  buildings. 

M.  D'Orbigny  observed  the  southern  Cavy  as  far  north  as  39°  S.  lat., 
which  it  appears  is  its  extreme  range  in  that  direction  ;  and  this 
author  states  that  it  lives  in  families,  aud  digs  deep  burrows  in  the 
ground,  preferring  sandy  declivities  which  are  more  or  less  overgrown 
with  bushes  ;  its  burrows  are  said  to  have  several  outlets.  The  food 
of  the  southern  Cavy  consists  of  seeds  and  green  herbage,  and  it  has 
been  observed  to  ascend  trees  to  feed  upon  their  fruits. 

C.Aperea  (Linmeus),  Restless  Cavy,  or  Guinea-Pig  (Aperea  Brazilien- 
sibus,  Marcgrave  ?).  Domesticated  it  is  called  C.  Cobaya  by  Marcgrave, 
Schreber,  and  Desmarest;  Mus  Porccll  us,  Linn. ;  Variegated  Cavy, 
Shaw;  Cochon  d'Inde,  Buffon.  The  Wild  Guinea-Pig  has  the  incisors 
white  ;  fur  long  and  somewhat  coarse*  on  the  upper  part  of  the  sides 
and  body  distinctly  pencilled  with  black  aud  dirty  yellow  ;  chest  gray- 
brown,  throat  and  abdomen  pale  dirty-yellow,  or  sometimes  brown- 
gray.  It  inhabits  the  banks  of  the  Rio  Plata,  and  extends  northward, 
into  Paraguay,  Bolivia,  and  Brazil. 
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According  to  Mr.  Darwin  the  animal  is  known  by  the  name  of 
Apcrca,  and  it  is  exceedingly  common  in  the  neighbourhood  of  several 
towns  on  the  banks  of  the  llio  Plata,  sometimes  frequenting  the  sand 
hillocks,  or  the  hedge-rows  formed  of  the  Agave  and  Opuntia ;  but 
marshy  places  covered  with  aquatic  plants  appear  to  be  preferred. 
Where  the  soil  is  dry  it  makes  a  burrow,  but  otherwise  it  lies  con- 
cealed amidst  the  herbage.  It  generally  comes  out  to  feed  in  the 
evening,  and  if  the  day  be  gloomy  it  will  likewise  make  its  appear- 
ance in  the  morning.  In  Bolivia,  Mr.  Bridges  states  this  animal  is 
confined  to  the  low  lands,  and  in  this  respect  differs  from  the  Cavia 
Bolivicnsis,  which  is  always  found  at  a  considerable  elevation.  It  is 
not  uncommon  in  fields  in  the  neighbourhood  of  Chuquisaca  and 
Cochabamba;  and  takes  shelter  amongst  the  loose  stones  of  the  walls 
by  which  the  fields  are  inclosed. 

Dr.  Reugger  says  that  the  Apcrea  is  found  throughout  Paraguay, 
and  extends  southward  as  far  as  35°  S.  lat.,  he  has  himself  not  only 
met  with  the  animal  (with  which  he  is  well  acquainted)  in  those  parts, 
but  likewise  in  Brazil,  both  iu  Bahia  and  in  Pernambuco. 

In  Paraguay  it  generally  frequents  moist  situations  and  near  the 
borders  of  forests,  but  it  never  occurs  either  in  the  forests  or  in  the 
open  fields.  It  lives  in  little  societies  (according  to  the  same  author) 
of  from  six  to  fifteen  individuals,  in  the  impenetrable  groves  of 
Bromelias ;  and  its  presence  is  detected  by  numerous  little  beaten 
paths  which  it  forms  amongst  these  plants.  It  feeds  early  in  the 
morning  and  after  sunset  in  the  evening,  but  never  strays  far  from 
its  home.  The  Apcrea  breeds  but  once  in  the  year,  and  then  has  but 
one  or  two  young.  On  this  and  other  grounds  Dr.  Rengger  thinks 
the  Apcrca  is  not  the  origin  of  the  Domestic  Guinea- Pig. 

C.  leucopyga,  the  White-Rumped  Cavy.  Incisor  teeth  white ;  on  the 
upper  parts  of  the  animal  of  mixed  brown-black  and  brownish-yellow 
colours  ;  throat,  chest,  and  abdomen  whito.    It  inhabits  Brazil. 

Ilydrochnerus,  Brisson  ;  Capybara,  Marcgrave  ;  Capyigoua,  D'Azara ; 
Cochon  d'Eau  of  Des  Marchais ;  Irabubo  of  Umnilla,  Capivard  of  Froger, 
Capiiguara  of  Dobritzhof,  Cabiai  of  BufTou,  Niixnpoon  of  the  Botocudo 
Indians. 
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Molars  compound,  the  posterior  teeth  tho  longest,  and  formed  of 
numerous  lamina:,  which  are  simple  and  parallel ;  the  lamina;  of  the 
anterior  molars  forked. 


Teeth  of  Capybara.    F.  Cuvier. 

At  a  meeting  of  the  Zoological  Society  of  London  (1832),  Professor 
Owen,  on  the  occasion  of  exhibiting  a  large  old  cranium  of  the  Capy- 
bara belonging  to  M.  De  la  Fons,  remarked,  that  perhaps  the  most 
extraordinary  instance  of  the  enlarged  views  which  result  from  un- 
wearied observation  of  the  internal  structure  of  animals  is  afforded 
by  Cuvier's  bold  enunciation  of  the  affinity  of  the  Elephant  to  that 
order  of  the  Mammalia  which  contains  the  most  minute  forms  of 
the  class;  and,  in  support  of  that  affinity,  adduced  the  alveolae  of  the 
last  molar  tooth  in  M.  De  la  Font's  specimen  as  illustrating  an  addi- 
tional analogy  between  the  molars  of  the  Rodent  and  those  of  the 
Elephant,  namely,  that  the  number  of  transverse  laminae  increases  as 
the  jaw  enlarges  'with,  age,  the  whole  number  not  coming  into  use  at 
once. 


"  In  the  Capybara,"  says  Professor  Owen,  "  tho  posterior  grinders, 
like  those  of  the  Elephant,  present  a  greater  number  of  component 
lamina;  than  the  anterior  ones,  which  are  of  earlier  formation.  Those 
of  the  upper  jaw,  according  to  tho  figure  and  description  in  the 
'Ossemens  Fossiles'  (V.  pi.  1,  p.  24),  are  composed  of  eleven  lamina), 
of  which  all  but  the  first,  which  is  notched  externally,  are  simple. 
In  the  figure  too,  it  is  worthy  of  observation  that  the  last  or  eleventh 
lamina  is  imperfect,  and  exhibits  a  construction  analogous  to  the 
imperfectly-formed  lamina;  or  denticles  in  the  elephant's  grinder, 
namely,  a  division  into  component  columns.  In  the  work  of  F. 
Cuvier,  '  Sur  les  Dents  des  Matnmifcres,'  the  number  of  laminae  in 
the  last  grinder  of  the  upper  jaw  of  the  Capybara  is  stated  as  '  onze 
ou  douze; '  but  eleven  only  are  exhibited  in  the  figure,  and  we  may 
suppose  therefore  the  doubt  as  to  the  precise  number  to  be  founded 
on  uncertainty  as  to  the  propriety  of  considering  the  first  deeply- 
notched  lamina  as  single  or  double.  In  the  cranium  in  the  College 
Museum  the  number  of  tho  lamina;  is  twelve,  the  forked  one  being 
regarded  as  single.  In  M.  De  la  Fons's  specimen  the  alveola;  clearly 
indicate  that  tho  number  of  lamina;  of  the  last  molar  had  been  thir- 
teen, with  the  rudiment  of  the  fourteenth  ;  the  extent  of  the  grinding 
surfaco  is  however  proportionally  longer  than  would  result  from  the 
additional  lamina;  alone ;  for  as  these  lamina;  do  not  cease  to  grow  so 
long  as  the  animal  lives,  they  increase  in  thickness  as  age  advances." 
('  Zool.  Proc.') 

Mr.  Morgan  ('  Linn.  Trans.'  vol.  xvi.)  describes  the  stomach  as  formed 
by  a  single  membranous  bag  ;  and,  as  in  other  mammiferous  vegetable 
feeders  in  which  this  simple  form  of  stomach  is  found,  the  ccecum 
as  large  and  complicated  in  proportion.  Finding  nothing  requiring 
particular  notice  in  the  rest  of  the  alimentary  canal,  Mr.  Morgan  pro- 
ceeded to  examine  the  structure  of  the  mouth  and  throat.  After 
noticing  the  considerable  extent  of  the  grinding  surfaces  of  the  molar 
teeth,  he  remarks  that  it  must  be  obvious  how  necessary  such  an 
arrangement  of  parts  must  be  to  the  health  of  the  animal,  when  the 
nature  of  its  food  and  the  simple  structure  and  limited  functions  of 
its  most  important  digestive  organ  are  considered,  a  provision  being 
thus  made  for  tho  proper  mastication  of  the  hard  vegetable  sub- 
stances upon  which  the  animal  must  occasionally  subsist.  But  Mr. 
Morgan  found  another  structure,  undescribed  up  to  the  time  when 
he  made  his  examination,  by  which  the  process  of  perfect  mastication 
is  rendered  indispensable  to  the  passage  of  the  food  from  the  mouth 
to  the  stomach.  This  structure,  by  which  the  possibility  of  swallow- 
ing any  portion  of  unmasticated  nutriment  is  prevented,  is  shown  iu 
an  extraordinary  formation  of  the  velum  palati  mollis,  or  soft  palate. 
In  other  animals  this  membrane  generally  forms  an  imperfect  float- 
ing septum,  suspended  from  the  back  part  of  the  roof  of  the  palate, 
and  interposed  between  the  cavity  of  the  mouth  and  pharynx,  but  it 
was  found  in  the  Capybara  and  in  some  of  its  congeners  to  be  much 
more  extensive  in  its  attachments,  and  different  in  its  form  and  uses. 
On  separating  the  jaws  the  mouth  appears  to  terminate  in  a  nearly 
blind  pouch ;  for  the  communication  with  the  pharynx  seems  as  if 
shut  by  a  strong  membrane  of  a  funnel  shape,  the  concavity  of  which 
recedes  towards  the  throat.  "  This  membrane  is  an  extended  velum 
palati  attached  to  the  whole  circumference  of  the  fauces  and  root  of 
the  tongue,  and  is  prevented  from  forming  a  complete  septum  by  the 
existence  of  a  small  central  circular  aperture,  by  which  a  communica- 
tion between  the  mouth  and  the  pharynx  is  established  for  passage  of 
food ;  so  that  through  this  small  membranous  funnel,  or  strainer  (if  I 
may  be  allowed  the  expression),  it  is  physically  impossible  that  any 
considerable  portion  of  unmasticated  nutriment  should  find  its  way, 
by  natural  means,  from  the  mouth  into  the  alimentary  canal ;  and 
from  this  circumstance  the  first  process  towards  digestion  must  be 
rendered  certain  and  complete;  for  the  grosser  particles  of  food  must 
remain  in  the  mouth  from  the  interposition  of  the  membranous  sieve 
or  strainer,  which  is  thus  placed  between  the  organs  of  mastication 
aud  those  of  digestion.  Mr.  Morgan  observes  that  the  same  provision 
for  the  complete  mastication  of  all  solid  substances,  previous  to  their 
being  swallowed,  will  be  found  in  others  of  the  same  group,  but  he 
confines  his  well-executed  descriptions  and  figures  of  the  anatomy  of 
these  parts  to  the  dissections  he  had  made  of  the  Capybara.  To  these 
descriptions  and  figures  we  refer  the  reader,  offering  only  the  conclu- 
sion to  which  Mr.  Morgan  comes  as  to  the  use  of  thi3  conformation 
of  the  velum  palati :  this  appears  to  him  to  have  reference  to  the 
digestive  organs,  and  to  be  confined  almost  entirely  to  the  process  of 
deglutition." 

The  size  of  the  laminae  in  the  posterior  molar  teeth,  and  the  increase 
in  their  number,  indicate  some  approach  to  the  pachydermatous  form, 
and  we  find  among  some  of  the  earlier  zoologists  who  have  noticed  it 
a  disposition  to  approximate  it  to  the  hogs.  Thus  Marcgrave  says 
('  Piso,'  book  iii.),  "  Capybara  inter  porcos  aquaticos  sive  fluviatiles 
recipitur,  quia  figura  et  natura  bimulum  porcum  emulatur."  Brisson's 
name  Hydrochoerus,  Water-Hog,  and  Des  Marchais'  Cochon  d'Eau, 
point  the  same  way.  Linnaeus,  in  his  last  edition  of  the  '  Systema 
Naturae  '  (12th),  arranges  it  under  the  genus  Sua  (Belluce),  as  S.  Hydro- 
chceria,  and  immediately  after  the  S.  Tajafu,  or  Peccary,  next  to  which 
animal  it  is  placed  in  Piso's  Marcgrave.  Pennant  in  his  '  Synopsis,' 
calls  the  Capybara,  with  River  Hog  (Wafer,  in  Dampier),  as  one  of 
the  synonyms,  the  Thick-Nosed  Tapir ;  but  in  his  '  History  of  Quad- 
rupeds '  he  makes  it  the  first  species  of  his  genus  Cavy,  giving  it  a 
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place  immediately  before  the  Guinea-Pig.  Gmelio  (13th  cd.  'Syst. 
Nat.')  places  it  among  the  Gliro,  as  the  lost  species  of  the  genus 
Cavia,  immediately  after  the  Guinea-Pig,  ft  Cubaya;  by  which  arrange- 
ment the  animal  cornea  next  to  tho  Beaver  (Castor).  Cuvier  makes 
Uydrochmrus  a  genus  of  his  Rodents,  giving  it  a  position  between 
Lagomya  and  the  Guinoa-Pig.  Fischer  brings  it  under  the  Oiircs, 
between  Lagomys  and  Dasyprocta.  Dr.  Gray  places  it  in  the  order 
Glirts,  family  Lepor'uUc,  sub-family  Hydrocharina  ;  Uydrochmrus 
being  tho  only  genus  of  that  sub-family,  which  stands  between  tho 
sub-families  Caviina  and  Dasyporcina.  M.  Lesson  arranges  it  between 
Kirodon  and  Cavia  (Oiircs).  Mr.  Swainson  also  places  it  at  the  head 
of  the  Cavies,  Cavia  (Glircs). 

II.  Capybara  (Cavia  Capybara  of  Gmelin,  Sua  Ilydrochceris  of  Lin- 
naeus) is  the  only  species. 


Capybara  (Uydrocliwrus  Capybam). 


It  is  confined  entirely  to  the  New  World,  and  found  in  the  neigh- 
bourhood of  the  great  rivers  in  Brazil,  Guyana,  and  Paraguay ;  some 
say  that  it  is  found  as  high  as  the  Isthmus  of  Darien. 

Marcgrave  states  that  the  Capybara  lives  upon  herbs  and  fruits  ; 
that  it  is  a  nocturnal  animal,  swimming  across  rivers  and  torrents  in 
search  of  food,  and  raising  such  a  horrible  clamour  as  to  have  terrified 
the  narrator  before  he  knew  the  cause.  He  says  that  they  wander  in 
infinite  congregations  about  the  banks  of  the  rivers,  and  as  they  are 
slow  of  foot,  that  they  save  themselves  from  the  hunters  by  swimming, 
though,  notwithstanding,  immense  numbers  are  killed.  Pennant,  who 
quotes  Muratori,  says  that  it  runs  slowly,  swims  and  dives  remarkably 
well,  and  keeps  for  a  long  time  under  water;  feeds  on  fruits  and  vege- 
tables ;  is  very  dexterous  in  catching  fish,  which  it  brings  on  shore 
and  eats  at  its  ease ;  sits  up  and  holds  its  prey  with  its  fore  foot, 
feeding  like  an  ape ;  takes  its  food  in  the  night,  and  commits  great 
ravages"  in  gardens,  keeps  in  large  herds,  and  makes  a  horrible  noise 
like  the  braying  of  an  ass. 

Some  part  of  this  last  account  seems  rather  highly  coloured.  We 
doubt  very  much,  from  the  structure  of  the  teeth  and  digestive 
organs,  the  alleged  fact  of  its  feeding  much  on  fish ;  though  Bewick, 
who  gives  by  no  means  a  bad  figure  of  the  animal,  places  a  newly- 
caught  fish  before  it,  probably  on  the  authority  above  quoted. 

Marcgrave  speaks  of  the  flesh  as  sufficiently  good  food,  especially  if 
it  be  roasted  :  he  says  indeed  that  inasmuch  as  it  yields  in  dignity  to 
that  of  wild  and  domestic  hogs,  the  head  of  the  Capybara  only  is  con- 
sidered a  delicacy.  Pennant,  on  the  contrary,  in  the  account  above 
alluded  to,  says  that  it  grows  very  fat,  and  that  the  flesh,  which  is 
tender,  is  eaten,  but  it  is  added  that  the  flavour  is  oily  and  fishy. 
Cuvier  however  speaks  well  of  it.  "  C'est  un  bon  gibier,"  says  that 
author  in  his  '  Regne  Animal.'  The  majority  of  authors  speak  of  it 
as  being  easily  tamed  and  growing  familiar ;  but  one  of  the  Capybaras 
which  died  at  the  Regent's  Park  was  very  morose  to  strangers,  and  all 
endeavours  at  conciliation  were  auswered  by  stampings,  cries,  and 
malevolent  attempts  to  strike  with  the  fore  feet  and  head.  There  is 
at  present  (1854)  a  specimen  in  the  collection,  which,  although  not 
very  familiar,  exhibits  none  of  the  malevolence  of  the  first  specimens. 
The  habits  of  an  animal  however  cannot  be  judged  of  from  an  indi- 
vidual shut  up  in  a  cage,  deprived  of  all  the  accessories  that  make  its 
life  agreeable  in  a  state  of  nature,  and  with  a  temper  ruined  by 
constant  irritation,  disappointment,  and  ill-health.  Those  who  speak' 
of  the  Capybara  as  being  easily  tamed  had  most  probably  opportunities 
of  observing  the  manners  of  some  of  these  quadrupeds  where  they 
were  allowed  that  certain  degree  of  liberty  and  indulgence  without 
which  an  attempt  to  gain  the  confidence  of  animals  is  generally 
hopeless. 

Professor  Owen  observes  ('  Zoology  of  the  Voyage  of  H.M.S.  Beagle,') 
that  it  is  interesting  to  find  that  the  continent  to  which  this  interest- 
ing aberrant  form  of  Rodent  is  peculiar,  should  be  found  to  contain 
the  remains  of  an  extinct  genus,  characterised  by  a  dentition  which 
closely  resembles  the  Rodent  type,  but  manifesting  it  on  a  gigantic 
scale,  and  tending  to  complete  the  chain  of  affinities  which  links  the 
Pachydermatous  with  the  Rodent  and  Cetaceous  orders.  [Toxodon.] 

The  next  sub-family  in  Mr.  Waterhouse's  arrangement  is  the  Chin- 
ckiUina.    An  account  of  them  is  given  under  Chinohillid^h. 
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Sub-family  Octorlonlina. — Molar  teeth  rootless,  having  but  a  single 
indenting  fold  of  enamel  on  either  side  or  rarely  with  an  ext  n  tM 
on  tho  inner  side  of  the  molars  of  tho  lower  jaw  ;  zygomatic  arc! 
with  angular  process  on  tho  lower  edge;  hind  feet  with  live  tOM  or 
with  sometimes  four. 

The  species  of  this  section  inhabit  the  middle  and  southern  parti 
of  South  America,  occurring  on  both  sides  of  the  Andes.  They  are  of 
small  size,  the  largest  known  species  scarcely  surpa-siug  the  Common 
Squirrel  in  bulk.  Some  live  almost  entirely  underground,  and  have 
the  fore  feet  strong,  and  armed  with  powerful  claws,  fitted  to  thi  ir 
burrowing  habits  ;  others  arc  found  at  the  roots  of  treeM,  occasionally 
climbing  amongst  the  branches  of  tho  shrubs  of  which  the  hedges  are 
formed,  or  even  (though  ran  ly)  ascending  trees. 

The  Oclodonlina  bear  tho  same  kind  of  relationship  to  the  EoKir 
myina  as  do  the  Arvicolina  of  the  northern  hemisphere  to  the  true 
Rats  :  they  agree  with  tho  Echimyina,  in  fact,  in  all  essential  points, 
but  differ  in  having  the  molar  teeth  rootless,  and  almost  always  of  a 
more  simple  structure.  Accompanying  the  rootless  molar  teeth,  we 
find  that  the  incisors  are  almost  always  broader,  and  relatively  less 
deep  from  front  to  back  ;  and  conuectod  with  these  differences,  the 
structure  of  the  skull  denotes  increased  powers  in  the  muscles  of  mas- 
tication, the  zygomatic  arch  being  stronger,  and  the  temporal  fo 
more  extended  ;  generally  in  proportion  as  the  incisor  teeth  increase 
in  size,  the  cranium  assumes  a  broader  and  shorter  form,  is  more 
contracted  between  the  orbits,  and  has  the  cerebial  cavity  propor- 
tionately smaller,  and  it  is  in  those  species  which  burrow  and  livo 
almost  entirely  underground  that  these  last-mentioned  peculiarities 
are  carried  to  the  extreme. 

From  the  other  two  sub-families  of  Hysiricidic,  which  arc  charac- 
terised by  rootless  molar  teeth — the  Caviina  and  Chinchillina — the 
Octodons  may  be  distinguished  by  the  hind  feet  being  always  provided 
with  five  well-developed  toes.  The  presence  of  a  distinct  tail  will 
prevent  the  Octodons  from  being  confounded  with  the  Cavies ;  and 
this  organ  being  clothed  with  short  hairs  in  the  Octodons,  gives  to 
these  animals  a  very  different  appearance  to  that  of  the  bushy-tailed 
Chinchillas.  The  skull  and  dentition  likewise  furnish  good  distin- 
guishing characters.  The  palate,  as  will  be  seen  on  comparing  it  with 
those  of  the  Cavies  and  Chinchillas,  is  less  contracted  between  the 
foremost  molar  teeth,  the  malar  bone  has  a  distinct  angular  projec- 
tion on  its  under  side  (as  in  the  Echimyina),  and  there  is  the  same  strong 
muscular  ridge  running  obliquely  forwards  and  downwards  from  the 
hinder  root  of  the  zygoma  on  the  outer  surface  of  the  malar  bone. 
The  molar  teeth  are  usually  indented  on  each  side  by  a  single  fold  of 
enamel,  and  the  crown  of  one  of  these  teeth  approaches  more  or  less 
nearly  to  the  form  of  the  figure  8.  The  most  marked  exception  is 
found  in  the  lower  molars  of  the  genus  Habrocoma.  Five  genera 
having  well-marked  distinguishing  characters,  are  included  in  the 
present  sub-family  :  their  chief  external  peculiarities  are  as  follows  : — 

I.  Fore  feet  with  four  toes  ;  ears  very  long.  Habrocoma.  [Habrocoma.] 

II.  Fore  feet  with  five  toes. 

A.  Ears  large,  or  of  moderate  size. 

a.  Tail  as  long  as  the  body,  slightly  bushy  at  the  extremity, 

Octodon. 

b.  Tail  shorter  than  the  body,  clothed  throughout  with  small 

adpressed  hairs.  Schizodon. 

B.  Ears  very  small,  almost  entirely  hidden  by  the  fur  of  the  head. 

a.  Incisor  teeth  moderately  broad  ;  nails  to  the  toes  of  the  fore 

feet  shorter  than  the  toes.  Spalacopus. 

b.  Incisor  teeth  very  broad ;  nails  to  the  toes  of  the  fore  feet 

longer  than  the  toes.  Ctenomys. 

Octodon,  Bennett  (Dcndrobius,  Meyen). — Ears  moderately  large ; 
tail  nearly  as  long  as  the  body,  with  long  hairs  at  and  near  the  point ; 
five  toes  to  the  fore  or  hind  feet ;  the  claws  small ;  incisor  teeth 
moderate  as  to  width,  or  somewhat  narrow,  convex  in  front ;  molar 
teeth  each  with  a  single  indented  fold  of  enamel  on  either  side  ;  the 
hinder  half  of  the  upper  molars  much  narrower  than  the  anterior  por- 
tion ;  a  small  vertical  plate  (to  protect  the  infra-orbital  nerve)  within 
the  ant-orbital  opening  of  the  skull. 

0.  Degus,  Cuming's  Octodon;  Sciurus  Degus,  Molina;  0.  Cumingii, 
Bennett,  Wagner ;  0.  pattidus,  Wagner ;  0.  Cumingii,  Tschudi  (?) ; 
Dcndrobius  Degus,  Meyen;  Chilian  Squirrel,  Shaw.  Fur  long 
and  moderately  soft ;  upper  parts  of  the  body  pencilled  with  black 
and  pale  b:  ownish-yellow ;  sides  of  the  body  chiefly  of  the  latter 
colour  ;  abdomen  dirty  yellow ;  feet  white,  faintly  tinted  with  yellow ; 
tail  dusky  above,  dirty  white  beneath ;  the  long  hairs  on  the  apical 
third,  black,  or  dusky.    It  inhabits  Chili. 

According  to  Mr.  Darwin  this  species  of  Octodon  may  be  seen  by 
hundreds  in  the  hedgerows  and  thickets  in  the  central  parts  of  Chili, 
where  they  make  burrows  close  together,  leading  one  into  the  other. 
They  feed  by  day  in  a  fearless  manner,  and  are  very  destructive  to 
fields  of  youug  corn ;  when  disturbed,  they  all  run  together  towards 
their  burrows,  the  same  way  that  rabbits  do  in  England  when  feeding 
outside  a  covert.  When  running  they  carry  their  tails  elevated ;  and 
often  they  may  be  seen  seated  on  their  haunches,  like  squirrels. 
According  to  Molina  they  lay  up  a  store  of  food  for  the  winter,  and 
do  not  become  dormant.    According  to  more  than  one  author,  the 
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Octodon  is  seen  occasionally  to  climb  amongst  the  branches  of  the 
bushes.  Mr.  Bridges  informs  us  that  Cuming's  Octodon  has  a  very 
extended  range,  that  gentleman  having  met  with  it  as  far  north  as 
28°  N.  lat.,  and  southward  to  the  35th  parallel.  In  the  province  of 
Coquimbo,  where  the  country  is  sterile,  the  little  animal  takes  up  its 
abode  amongst  the  loose  stones  on  the  sides  of  the  mountains,  and  is 
frequently  met  with  in  the  holes  of  the  Chinchillas.  Its  food  consists 
of  the  herbage  which  grows  at  the  roots  of  the  hedges  ;  in  the  winter 
months,  when  pressed  by  hunger,  it  feeds  upon  the  tender  bark  of 
the  Mimosa  Cavenia,  and  also  on  that  of  the  Oestrum  Palqui.  Mr. 
Bridges  is  inclined  to  believe  that  it  breeds  but  twice  in  the  year,  and 
states  that  it  has  from  four  to  six  young  at  a  birth. 

0.  Bridgcsii,  Bridges's  Octodon.  Fur  very  long  and  moderately 
soft ;  upper  parts  of  the  animal  strongly  pencilled  with  brown-yellow 
and  black,  the  black  prevailing  on  the  back  ;  abdomen  white,  suffused 
with  pale  brown,  yellow,  or  cream-coloured ;  tail  indistinctly  tufted, 
dusky,  excepting  at  the  base  beneath,  where  it  is  dirty  white  ;  feet 
grayish-white.    It  inhabits  Chili,  the  province  of  Colchagua. 

0.  gliroides,  Dormouse  Octodon.  Fur  soft,  ashy  gray  on  the  upper 
parts  of  the  body,  and  white  on  the  under  ;  tail  brown-black  beneath 
to  the  extremity,  which  is  somewhat  tufted  ;  feet  white  above. 

Schizodon.  —  Ears  moderate  size ;  short  tail,  clothed  throughout 
with  short  hairs  :  fore  feet  strong,  the  claws  .about  equal  to  the  toes 
in  length  ;  incisor  teeth  stout;  molars  each  with  a  single  deep  fold  of 
enamel  on  either  side,  dividing  the  tooth  into  two  oval-shaped  lobes, 
the  long  diameters  of  which  are  placed  transversely,  the  lobes  equal  in 
size,  or  very  nearly  so,  excepting  in  the  hindermost  molar  of  each  jaw, 
in  which  the  posterior  lobe  is  considerably  smaller  than  the  reBt ; 
skull  strong,  rather  short  and  broad,  with  a  separate  small  canal  for 
the  infraorbital  nerve ;  toes  5 — 5. 

A  fuscus,  Brown  Schizodon.  Fur  tolerably  long,  moderately  soft, 
and  somewhat  glossy  ;  its  general  hue  deep  brown,  pencilled  black 
and  yellow-brown  ;  abdomen  of  a  pale  dirty  yellow  hue;  feet  dusky- 
brown.    It  inhabits  the  Soul  hern  Andes,  eastern  '  V 

Mr.  Bridges,  who  discovered  this  animal,  informs  us  that  he  met 
with  it  in  the  Valle  de  las  Cuevas,  on  the  eastern  side  of  the  Andes, 
about  six  leagues  from  the  volcano  of  Peteroa  (about  75°  S.  lat.),  at 
an  elevation  of  from  5000  to  7000  feet.  Its  favourite  abode  is  stated 
to  be  in  grassy  situations  near  the  mountain  streams.  In  certain 
parts  the  ground  is  completely  undermined  by  the  burrows  of  these 
little  animals,  and  whilst  riding  over  these  the  horses  of  Mr.  Bridges's 
party  frequently  plunged  into  the  ground  almost  up  to  the  hock. 
The  valleys  inhabited  by  the  Schizodon  are  so  elevated  that  they  are 
covered  with  snow  at  least  four  months  during  the  year,  and  Mr. 
Bridges  is  inclined  to  believe  that,  like  the  Spalacopus,  the  Schizodon 
lays  up  a  store  of  food  for  the  winter.  It  is  a  nocturnal  animal,  and 
it  would  appear  lives  almost  entirely  underground. 

Spalacopus,  Wagler;  Pocphagomys,  F.  Cuvier;  Psammoryctcs, 
Poppig;  Psammomys,  Poppig;  Bathyergus,  Poppig. —  Ears  rudi- 
mentary ;  tail  short,  and  clothed  with  short  hairs  ;  the  nails  of  the 
toes  of  the  fore  feet  rather  shorter  than  the  toes  ;  incisor  teeth  mode- 
rately broad,  those  of  the  upper  jaw  distinctly  directed  forwards  as 
well  as  downwards ;  molar  teeth  with  the  crowns  shaped  like  the 
figure  8,  the  anterior  and  the  posterior  lobes  being  equal,  excepting 
in  the  last  tooth,  the  indenting  fold  of  the  enamel  of  one  side  of  each 
tooth  not  meeting  that  of  the  opposite  side ;  hindermost  molar  in  each 
jaw  smaller  than  the  rest,  and  with  the  posterior  lobe  smaller  than 
the  anterior  one. 

&  Poppigii,  Poppig' s  Spalacopus;  Pocphagomys  atci;  F.  Cuvier. 
Waterhouse,  Edoux,  and  Gervais ;  Psammoryctcs  noctivagus,  Poppig 
and  Wagner.  Fur  soft  and  very  glossy,  black,  with  an  admixture  of 
purple  brown,  the  brown  hue  most  distinct  on  the  under  parts  of 
the  animal  ;  incisor  teeth  pale  yellow,  or  yellow-white  in  front.  It 
inhabits  Chili,  and  lives  almost  entirely  underground. 

Ctenomys,  De  Blaiuville. — Ear  rudimentary  ;  eyes  small;  tail  short  ; 
fore  feet  large  and  powerful,  and  armed  with  nails,  which  exceed  the 
toes  in  length  :  incisor  teeth  very  broad,  the  upper  pair  indistinctly 
convex  in  front,  the  lower  pair  flat  at  the  same  part ;  molars  with 
two  .unequal  lobes,  the  hindermost  molar  of  each  jaw  much  smaller 
than  the  rest,  nearly  cylindrical;  skull  very  strong,  short,  and  broad, 
the  occipital  portion  much  dilated,  no  separate  canal  for  the  infra- 
orbital nerve.  Geographical  range  from  Brazil  westward  into  Bolivia, 
and  southward  to  the  Strait  of  Magalhaens.    It  lives  underground. 

C.  Braziliensis,  Brazilian  Ctenomys,  De  Blainville  and  others ;  C. 
torquatus,  Lichtenstein.  Fur  soft,  fine,  and  rather  short,  of  a  deep 
slate-gray  next  the  skin  and  bright  rusty-brown  externally ;  on  the 
under  parts  of  the  animal  however  the  hairs  are  rusty-white  at  the 
point ;  the  hairs  on  the  feet  short  and  harsh,  as  well  as  those  of  the 
tail,  which  latter  are  of  a  blackish-brown  colour;  hairs  of  the 
moustaches  tolerably  long.  It  inhabits  Brazil,  Paraguay,  La  Plata, 
and  Bolivia. 

There  are  three  other  species,  C.  Boliviensit,  G.  leucodon,  and  C. 
Magcllanicus. 

Sub-family  Echimyina  (Echymidw,  Bonaparte). — Molar  teeth  com- 
plicated, and  these  (with  one  or  two  exceptions  only)  rooted  ;  malar- 
bone  with  a  distinct  angular  process  on  the  lower  edge;  both  fore  and 
hind  feet  with  five  toes. 


Geographical  Distribution. — One  species  of  this  section  is  found  at 
the  Cape  of  Good  Hope,  and  a  second  in  Western  Africa.  With  these 
exceptions  the  group  is  confined  to  South  America  and  the  West 
Indian  Islands.  In  South  America  the  species  of  Echimyina  are 
only  known  to  occur  in  the  northern  and  central  portions  ;  Paraguay 
appears  to  bo  their  southern  limit.  On  the  west  side  of  the  Cordil- 
leras none  have  been  found. 

Capromys;  Jsodon,  Say. — Molar  teeth  rootloss,  each  upper  molar  with 
a  single  deep  fold  of  enamel  on  the  inner  side  and  two  deep  folds  on 
the  outer;  incisor  teeth  narrow  and  convex  in  front;  muffle  broad, 
with  a  mesial  longitudinal  groove ;  upper  lip  slightly  cleft ;  ears 
moderate  ;  tail  of  moderate  length,  and  somewhat  sparingly  clothed 
with  hairs,  which  do  not  hide  the  scaly  skin  ;  feet  naked  beneath,  and 
covered  with  small  tubercles ;  nails  of  the  toes  large,  and  much 
curved  ;  pupil  of  the  eye  vertical.  But  two  species  of  this  genus  aro 
known  ;  they  inhabit  the  island  of  Cuba. 

C.  pilorides,  tho  Short-Tailed  Ciip'romys ;  Isodon  pilorides,  Say ; 
Capromys  Fourneiri,  Desmarcst.  Tail  shorter  than  tho  body  ;  fur 
long,  very  harsh  to  the  touch,  strongly  pencilled  with  black  aud  rich 
yellow,  or,  on  the  hinder  part  of  the  body,  with  yellowish  rust  colour; 
ears,  muzzle,  throat,  and  chest,  white,  or  nearly  white;  abdomeu 
rusty  yellow  ;  toes  whitish,  or  white  ;  tail  well  clothed  at  the  root 
with  rust-coloured  hairs,  sparingly  clothed  with  brown  hairs  beyond. 

C.  prehensilis,  Prehensile-Tailed  Capromys.  Tail  nearly  equal  to  the 
head  and  body  in  length;  fur  moderate  as  to  texture;  on  the  upper 
parts  of  a  mixed  gray  and  rufous  tint ;  neck  yellowish ;  forehead, 
cheeks,  and  throat  yellow-white;  chest  and  abdomen  white.  Tail 
rufous  at  the  base.  Toes  clothed  with  whitish  hairs.  It  inhabits 
Cuba. 

The  Capromys  prehensilis  is  known  iu  Cuba  by  the  name  of  Hutia 
Carabali,  and  is  said  to  confine  itself  to  parts  of  the  forests  which  are 
remote  from  the  habitations  of  man,  and  to  be  more  shy  and  less 
tameable  than  the  Hutia  Congo,  or  C. pilorides.  Like  the  last  mentioned 
species  it  is  an  expert  climber,  and,  according  to  M.  Kamond  de  la 
Sagra,  it  confines  itself  to  the  uppermost  branches  of  trees.  The  tail 
is  prehensile  at  the  extremity  ;  and  the  animal,  assisted  by  this  organ, 
is  enabled  to  cling  with  security  to  the  small  twigs  of  the  trees,  or  to 
the  parasitic  plants  with  which  they  are  overgrown,  and  amongst 
which  it  usually  conceals  itself. 

Plagiodontia, — Molars  rootless ;  those  of  the  upper  jaw  with  a 
single  deep  fold  of  enamel  on  the  inner  side,  running  obliquely  for- 
wards and  inwards  from  near  the  posterior  angle  of  the  tooth,  and  a 
second  deep  fold  entering  from  the  outer  side,  near  the  anterior  angle, 
and  running  iu  an  opposite  direction  ;  molars  of  the  lower  jaw  each 
with  two  deep  folds  on  the  outer  side;  toes  5 — 5;  ears  small;  tail 
short,  destitute  of  hair,  and  with  a  scaly  skin.  But  one  species  of 
this  genus  is  known,  P.  CEdium.  It  inhabits  the  Islaud  of  St. 
Domingo,  and  is  evidently  very  nearly  allied  to  the  Capromys  of  the 
neighbouring  island.  Its  short  and  naked  tail,  combined  with'certain 
differences  observable  in  the  structure  of  the  molar  teeth,  furnish  the 
chief  distinguishing  characters. 

Myopotamus  ;  Mastonatus,  Wesmael. — Molar  teeth  semi-rooted,  of 
which  the  hindermost  in  each  jaw  are  the  largest ;  each  upper  molar 
with  two  external  and  two  internal  deep  folds  of  enamel ;  the  lower 
molars  with  three  internal  folds  and  one  indentation  entering  from  the 
outer  side;  incisor  teeth  very  large  ;  palate  much  contracted  between 
the  front  molar  teeth  ;  hind  feet  webbed  ;  tail  of  moderate  length 
sparingly  clothed  with  short  hair. 


Teeth  of  Cuypu. 

M.  Coypus,  the  Coypu,  Mus  Coy-pus,  Molina ;  M.  Castcroidcs,  Barrow  ; 
Myopotamus  Coypus,  Commerson,  Geoff.  ;  Hydromys  Coypus,  Geoff. ; 
Potamys  Coypou,  Desmarest ;  Myopotamus  Bonariensis,  Retpgei  ; 
Mastonotus  Popclairi,\Vesma.el;  QaHlvn.om.ys  Chilcnsis.  Lesson;  Quoivya 
Azara ;  Coypu  Rat,  Shaw.    Ears  of  moderate  size ;  tail  nearly  equal  to 
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body  iu  length ;  fur  long;  tho  under  fur  very  dense  and  t;oft ;  upper 
parts  of  tho  animal  pencilled  with  dusky  and  brownish  yellow,  in 
about  equal  proportions;  sides  and  under  parts  with  tho  prevailing 
tint,  brown-yellow  ;  tip  of  muzzle  and  chin  white  ;  a  yellow  patch 
immediately  beneath  the  ear-opening  ;  feet  dusky  brown. 


Coypu  ll;it  03a/opotaniuA  Coyjiv.*). 


Immature  Specimens.—  General  hue  rich  brown,  on  the  sides  of  tho 
body  inclining  to  yellow. 

The  Coypu  is  very  nearly  equal  in  size  to  the  Beaver,  and  bears  a 
considerable  superficial  resemblance  to  that  animal ;  its  tail  however 
is  cylindrical,  has  a  scaly  skiD,  and  is  scantily  clothed  with  hairs,  short 
and  stiff,  like  that  of  the  Hat.  It  inhabits  the  rivers  and  streams  of 
a  great  portion  of  South  America,  occurring  on  both  sides  of  the 
Andes.  On  the  eastern  side  it  extends  from  Peru  southward  to  the 
Rio  Chupat,  in  43°  20'  S.  lat.  In  the  eastern  portions  of  Brazil  the 
Coypu  was  not  met  with  by  the  Prince  of  Nieuwied.  On  the  west 
side  of  the  Andes  this  animal  ranges,  according  to  Mr.  Darwin,  from 
the  valleys  of  Central  Chili  (33°  lat.)  to  48°  S.,  or  perhaps  even  some- 
what farther,  but  does  not  extend  to  Tierra  del  Fuego.  In  the  Chonos 
Archipelago,  Mr.  Darwin  states,  these  animals,  instead  of  inhabiting 
fresh-water,  live  exclusively  in  the  bays  and  channels  which  extend 
between  the  innumerable  small  islets  of  that  group.  They  make  their 
burrows  within  the  forest,  at  a  short  distance  from  the  rocky  beaches. 

The  inhabitants  of  Chiloe,  who  sometimes  visit  this  archipelago 
for  the  purpose  of  fishing,  state  that  the  Coypus  here  do  not  live  solely 
on  vegetable  matter,  as  is  the  case  with  those  inhabiting  rivers,  but 
that  they  sometimes  eat  shell-fish.  The  Coypu  is  said  to  be  a  bold 
auimal,  and  to  fight  fiercely  with  the  dogs  employed  in  chasing  it. 
Its  flesh  is  white  and  well  flavoured.  At  Buenos  Ayres  an  extensive 
trade  is  carried  on  in  the  skins  of  the  Coypus,  there  called  Nutrias, 
or  Otters. 

Cercomys, — The  molar  teeth  of  equal  size,  or  very  nearly  so ;  the 
crowns  of  a  rounded  form  ;  those  of  the  upper  jaw  with  a  deep  fold 
of  enamel  entering  from  the  inner  side  and  occupying  the  outer  half 
of  the  tooth ;  molars  of  the  lower  jaw  like  those  of  the  upper,  but 
with  the  areas  and  enamel  fold  reversed  in  position;  feet  normal; 
tail  long  and  scaly;  ears  moderately  large;  fur  moderate  as  to 
texture. 

C.  cunicularius,  the  Cercomys.  Ears  moderately  large  ;  tail  about 
equal  to  the  head  and  body  in  length  ;  tarsus  long;  fur  moderate 
as  to  texture ;  its  general  tint  deep-brown ;  the  sides  of  the  body  of 
a  paler  hue,  and  the  under  parts  impure  white.    It  inhabits  Brazil. 

Petromys. — The  molar  teeth  very  nearly  equal  in  size  and  rooted  ; 
their  crowns  of  a  quadrate  form,  placed  obliquely  in  the  jaw,  so  that 
the  inner  front  angle  is  the  most  forward ;  each  tooth  with  a  single 
indenting  fold  of  enamel  on  either  side ;  the  folds  of  opposite  sides 
meeting  in  the  mesial  line  of  the  tooth  ;  incisor  teeth  small  and  com- 
pressed, rather  deeper  than  wide,  and  flat  in  front.  Body  clothed  in 
fur  of  the  ordinary  kind ;  ears  rather  small,  hairy  ;  feet  small ;  toes 
6 — 5  ;  the  thumb  exceedingly  small,  but  provided  with  a  small  nail. 
Tail  about  equal  to  the  body  in  length,  well  covered  with  moderately 
long  hairs,  which  gradually  increase  in  length  towards  the  apex  of  the 
organ,  where  they  are  longest. 

P.  lypicus,  the  Petromys.  Fur  moderately  long  and  soft ;  prevailing 
colour  rufous  brown  ;  head  (with  the  exception  of  the  muzzle,  which 
is  rufous)  and  fore  parts  of  the  body  grayish-brown  ;  throat  inclining 
to  white ;  abdomen  palish  rufous-yellow ;  tail  of  the  same  colour 
as  the  body  at  the  root ;  the  remaining  portion  black.  It  inhabits 
South  Africa. 

Dactylomys. — Four  toes  to  the  fore  feet,  and  these  armed  with  short 
convex  nails ;  the  intermediate  pair  of  toes  long.    The  series  of  molar 
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teeth  of  opposite  aides  of  tho  upper  jaw  converging  and  nearly  meet- 
ing iu  front;  all  tho  molars  relatively  large  ;  those  of  the  upper  jaw 
each  composed  of  two  separate  lobes,  which  are  contracted  and  point,  d 
on  the  inner  side  of  the  tooth,  and  broad,  and  with  a  deep  fold  of 
enamel  on  tho  outer  side ;  the  foremost  molar  of  the  lower  jaw  witli 
ono  external  and  two  internal  folds  of  enamel,  and  the  remaining 
molars  each  with  two  lobes,  of  which  one,  forming  the  hinder  part  of 
tho  tooth,  is  narrow  and  transverse :  the  other  is  broad  on  the  inner 
sido  of  the  tooth,  whore  it  has  a  deeply  indenting  enamel  fold. 

1).  lypus,  tho  Typical  Dactylomys  ;  Echimys  dactylinus,  Geoffroy, 
Desmarest,  and  F.  Cuvier;  Loncheres  duct yliutt,  Fischer.  Hairs  of  thy 
fur  long  and  somewhat  harsh  ;  upper  parts  of  the  body  freckled  With 
black  and  yellow;  under  parts,  as  well  OS  the  head  and  feet,  dirty 
yellow-white  ;  the  hairs  on  the  upper  surface  of  the  head  very  long, 
especially  towards  the  hinder  part ;  tail  longer  than  the  head  and 
bedy  taken  together.    It  is  probably  a  native  of  Brazil. 

Loncheres  ;  Ndomys,  Jourdan,  I.  Ueoffroy,  and  l'ictet ;  Phyllomys, 
Lund. ;  Isolhrix,  Wagner. — Short  and  broad  feet ;  ears  somewhat 
small ;  molar  teeth  rather  large,  and  longer  than  broad  ;  those  of  the 
upper  jaw  each  with  two  principal  transverse  folds  of  enamel,  often 
completely  dividing  the  tooth  ;  and  those  of  the  lower  jaw  with  one 
external  and  two  internal  folds  of  enamel.  Palate  narrow,  most  so 
between  the  foremost  molars. 

L.  cristata,  White-Crested  Loncheres;  Echimys  cristatus,  Geoff., 
and  Desm.  ;  L.  paleacca,  Uliger  and  Lichtenstein  ;  Nelomys  cristatus, 
and  N.  pedcaceus,  Geoff. ;  Myo.eus  chrysurus  (Gilt-Tailed  Dormouse), 
Shaw ;  llystrix  chrysurus,  Schreber.  Upper  parts  and  sides  of  the. 
body  covered  with  broad  spines ;  general  colour  brown ;  dark  on  the 
back,  reddish  on  the  sides  of  the  body,  and  pale  on  the  abdomen  ; 
upper  surface  of  the  head  white  ;  the  hairs  on  this  part  stiff,  and 
very  long,  especially  towards  the  occiput ;  region  of  eye  and  occiput 
black ;  tail  black,  with  the  apical  half  (or  more  or  less)  white.  It 
inhabits  Guyana  and  Para. 

L.  BlainvUlii,  the  Black-Tailed  Loncheres;  Ndomys  BlainvUlii, 
Jourdan  and  Geoffroy.  General  hue  of  the  animal  bright  sienna- 
yellow;  chin,  throat,  and  in  fact  the  whole  of  the  under  parts,  pure 
white;  fore  feet  also  white;  hind  feet  yellow ;  tail  nearly  as  long  as 
the  head  and  body  together,  and  with  black  hairs,  excepting  at  the 
root,  where  the  hairs  are  of  the  same  yellow  hue  as  those  of  the 
body.  It  inhabits  Brazil,  in  the  vicinity  of  1'ahia,  and  is  Likewise 
found  in  a  small  island  (island  of  Deos)  off  the  coast  of  Bahia. 

L.  armata,  Strong-Spined  Loncheres;  Mus  hispidus,  Lichtenstein; 
Ndomys  arniatas,  Geoffroy.  Upper  parts  of  the  body  armed  with 
strong  and  broad  spines ;  tail  about  equal  to  the  body  in  length, 
with  spines  on  the  upper  surface  at  the  root,  and  scattered  small 
whitish  hairs  beyond  ;  general  hue  brown,  but  pencilled  with  yellow  ; 
under  parts  dirty  pale  yellow;  muzzle  rufous.   It  inhabits  Guyana. 

L.  obscura,  Dusky  Loncheres.  Brown  freckled  with  yellow  ;  belly 
yellowish;  tail  equal  to  the  head  and  body  in  length,  and  provided 
with  very  short  scattered  hail's.    It  inhabits  Brazil. 

L.  picta  ;  Ndomys  pictus,  VioXet.  Brownish-white;  a  large  oblong 
brown  patch  on  the  upper  surface  of  the  heail ;  back  and  shoulders, 
as  well  as  the  tail,  brown  ;  but  the  latter  with  the  terminal  portion, 
and  likewise  the  basal  portion  beneath,  dirty  white  ;  tail  rather  longer 
than  the  head  and  body  taken  together.  It  inhabits  Bahia  and  Brazil. 

Echimys  (Echinomys),  Wagner. — The  feet  narrow  and  moderately 
long ;  upper  molar  teeth  with  one  internal  indenting  fold  of  enamel, 
and  one  or  two  folds  on  the  outer  side. 

E.  Cayennensis,  Cayenne  Echimys  ;  E.  setosus,  Geoffroy ;  E.  Myoswos, 
Lichtenstein ;  E.  leptosoma,  Lichtenstein  p.nd  Brants.  ;  Mus  cinnamo- 
mens,  Lichtenstein ;  Loncheres  anomala,  Kiihl ;  L.  Cayennensis,  Fischer ; 
E.  longicaudatus  (?),  Rengger  ;  Echinomys  leptosoma,  Waguer.  Tail 
nearly  as  long  as  the  head  and  body  together ;  ears  large  ;  tarsi  long, 
upper  parts  of  the  body  chiefly  covered  with  spines ;  sides  likewise 
with  spines,  but  with  a  considerable  admixture  of  hairs ;  upper  parts 
of  the  animal  of  a  dusky  brown  colour;  sides  of  the  body,  and  more 
especially  of  the  head,  suffused  with  rufous;  under  parts  white.  It 
inhabits  Guyana  and  Brazil. 

E.  albispinosus,  White-Spined  Echimys.  Tail  scaly  and  with  short 
hairs ;  head,  upper  parts  and  sides  of  body,  with  spines,  those  on 
the  upper  parts  black  at  the  extremity,  and  those  on  the  flanks  white  ,• 
general  hue  on  the  upper  parts  brown,  and  of  the  flanks  rufous ;  the 
whole  under  parts  are  pure  white.    It  inhabits  Bahia  and  Brazil. 

E.  hispidiis,  Strong-Spined  Echimys.  About  equal  to  the  Black 
Rat  (Mus  Rattus)  iu  size;  tail  very  nearly  equal  to  the  head  and  body 
in  length,  and  well  covered  with  lougish  hail's,  excepting  at  the  base ; 
ears  small ;  broad  and  strong  spines  cover  the  whole  upper  parts  and 
sides  of  the  animal,  commencing  on  the  back  of  the  head  ;  upper 
parts  rusty  brown ;  feet,  sides,  and  under  parts  of  the  body,  rust- 
coloured.    It  inhabits  Bahia  and  Brazil. 

E.  brachyurus,  Short-Tailed  Echimys;  E.  spinosus,  Desmarest  and 
Rengger;  Mus  spinosus,  Lichtenstein  ;  Loncheres  rufa,  Licht.  Spines 
narrow  and  hidden  by  the  fur ;  ears  moderate ;  tail  about  as  long 
as  the  body  ;  tarsus  long ;  general  colour  rich  brown  (pencilled  black 
and  rufous) ;  under  parts  dirty  white  ;  feet  dark  brown.  It  inhabits 
Paraguay  and  Bolivia. 

E.  inermis,  the  Spineless  Echimys.  Feet  moderately  long;  tail 
rather  shorter  than  the  head  and  body  taken  together,  and  clothed 
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with  long  hairs,  which  entirely  hide  the  scales  ;  fur  soft,  and  without 
airy  mixture  of  soft  hairs;  geueral  hue  brown-yellow;  under  parts 
yellowish-white.    It  inhabits  Bahia  and  Brazil. 

E.  antvicola,  the  Cave-Echimys ;  Ndomys  antricola,  Lund. ;  E. 
aperoidcs,  Lund.  Body  stout ;  the  muzzle  thick ;  ears  short ;  tail 
long,  and  well-clothed  with  hairs  ;  upper  parts  of  the  animal  gray- 
brown,  with  an  admixture  of  rusty  yellow :  under  parts  white  ;  the 
hairs  of  the  fur  harsh  and  adpressed.  It  inhabits  the  interior  of  Brazil. 

Aulacodus. — Four  toes  to  the  hind  feet;  tail  short;  incisor  teeth 
very  broad,  those  of  the  upper  jaw  with  one  internal  fold  and  two 
external  folds  of  enamel ;  skull  short  and  broad,  with  tho  occipital 
crest  much  elevated,  a  vertical  plate  on  the  upper  part  of  the  anterior 
root  of  the  zygomatic  arch,  forming  the  outer  boundary  of  a  groove 
for  the  infraorbital  opening. 

A.  Swinderianus,  the  Aulacodus,  or  Ground-Rat.  Body  covered 
with  stiff  and  bristly  hairs  on  all  parts  ;  general  hue  brown,  pencilled 
with  black  and  yellow,  or  sometimes  with  dirty  yellowish-white ; 
tail  dusky  above,  whitish  below.  It  inhabits  Sierra-Leone,  the  neigh- 
bourhood of  tho  Gambia,  and  South  Africa. 

Sub-family  Dasyproctina.  —  Animals  with  semi-rooted  molars 
arranged  in  parallel  series,  the  cranium  elongated ;  nasal  bone 
destitute  of  a  descending  process  on  the  lower  edge ;  a  tolerably 
distinct  postorbital  process  formed  chiefly  by  the  frontal  bone,  but 
in  part  likewise  by  the  squamosal  ;  scapula  with  the  emargiuation  in 
the  fore  parts  of  the  spine,  but  moderately  deep;  clavicles  wanting; 
feet  formed  for  running,  with  the  toes  5 — 3  or  5 — 5,  terminated  by  sub- 
solid  nails  with  one  but  little  arched;  tail  rudimentary;  body 
clothed  with  hair  only ;  no  admixture  of  spines.  Habitat,  South 
America — ranging  from  the  northernmost  parts  southward  to  Para- 
guay and  Bolivia;  occurs  likewise  in  somo  of  the  West  India  Islands. 
The  species  of  this  subfamily  will  bo  found  under  Agouti  and 

CaiLOGENYS. 

Sub-family  Ilystricina. — This  sub  family  embraces  the  animals  fami- 
liarly known  as  Porcupines. 

The  genus  Jlystrix  of  Linnteus  embraces  those  Rodents  whose 
covering  consists,  for  the  most  part,  of  a  kind  of  offensive  and  defen- 
sive armour,  in  the  shape  of  spines  or  quills,  instead  of  hairs. 

Cuvier,  who  places  the  Porcupines  between  the  genus  Myopotamus 
and  the  genus  Lcptis,  observes  that  they  are  to  be  recognised  at  tho 
first  glance  by  the  stiff  and  pointed  spines  with  which  they  are  armed, 
after  the  manner  of  the  Hedgehogs  among  the  Carnassiers.  Their 
molars  are,  he  proceeds  to  state,  four  in  number,  with  a  flattened 
crown,  variously  modified  by  layers  of  enamel,  which  leave  deep  inter- 
vals ;  their  tongue  is  rough  with  spiny  scales ;  their  clavicles  are  too 
small  to  be  applied  to  the  sternum  and  omoplate,  and  are  only  sus- 
pended by  ligaments.  Many  of  them  live  in  burrows,  and  have  much 
the  habits  of  Rabbits.  Their  grunting  voice,  joined  to  their  large  and 
truncated  muzzle,  has,  he  says  in  conclusion,  caused  them  to  be  com- 
pared to  the  Hog,  whence  their  French  name  Pore-Epic,  and,  he  might 
have  added,  their  English  appellation. 

He  divides  the  group  into — 1,  the  Porcupines  properly  so  called 
(Jlystrix  cristata,  Linn.) ;  2,  A  thcrura,  Cuv.  (Jlystrix  fascicidata,  Linn.) ; 
3,  Les  Ursous,  (Erdtisous,  F.  Cuv. ;  Jlystrix  dorxata,  Linn.) ;  and  4,  Les 
Coendous  (SynaHberes,  F.  Cuv. ;  Uystrix  prehcnsilit,  Linn. ;  and  Jlystrix 
iusidwsa,  Licht.). 

Dr.  J.  E.  Gray  makes  the  Jlystricida  the  second  family  of  the  order 
Glires,  with  the  following  character  : — Cutting  teeth  two  in  each  jaw, 
lower  truncated ;  grinders  4 — 4  in  each  jaw,  rooted,  compound ; 
tongue  and  body  covered  with  spines ;  clavicles  none. 

t  Tail  short. 

1.  Jlystrix.    2.  Acanthia. 

t+  Tail  elongated. 
3.  Erythizon.    4.  Spygurus.    5.  Simtliurvs,  F.  Cuv.  (Synalheres?). 
This  family  is  placed  by  Dr.  J.  E.  Gray  between  the  Muridce 
and  Lcporidoe. 

Mr.  Waterhouse,  in  his  tabular  view  of  the  distribution  of  the 
Rodcntia,  laid  before  the  Zoological  Society  of  London,  in  November, 
1839,  makes  the  sub-family  Ilystricina  consist  of  the  Uystricidce,  the 
Octodontidcc,  the  Chinchillidct,  and  the  Caviida.  To  Europe  and 
North  Asia  he  gives  one  species  of  Uystricidce  (Hystrix) ;  to  North 
America  one  (Erethizon) ;  to  Africa  one  (Jlystrix) ;  to  India  and  the 
Indian  Islands  two,  namely,  one  Jlystrix  and  one  Atlurura;  to  South 
America  and  the  West  Indian  Islands  he  gives  five,  namely,  three  of 
Ccrcolabes  and  two  of  Synathercs. 

In  his  '  Natural  History  of  the  Mammalia'  (1848),  Mr.  Waterhouse 
gives  the  arrangement  which  we  have  followed  in  this  article. 

Jlystrix,  Linn. — This  genus  is  distinguished  by  the  head  being  more 
or  less  convex,  and  by  the  development  of  the  bones  of  the  nose, 
which  are  very  much  extended  ;  temporal  and  orbital  fossae  very 
small ;  parietal  bones  depressed,  occipital  and  sagittal  crests  projecting 
very  much  ;  tail  short,  not  prehensile ;  feet  plantigrade,  the  anterior 
tetradactyle,  the  posterior  pentadactyle,  armed  with  large  nails. 

M.  F.  Cuvier  gives  to  the  Porcupines  (Jlystrix  and  the  Acanthions) 
the  following 

Dental  formula  : — Incisors,  - ;  molars,  - — -  —  20. 

'  2  4—4 


Teeth  of  Hi/slrix.    F.  Cuvier. 

II.  cristata,  the  Italian  or  African  Porcupine,  or  Common  Porcu- 
pine. When  full  grown  about  two  feet  in  length ;  longest  spines 
exceeding  a  foot.  General  colour  grizzled  dusky-black,  resulting  from 
an  intermixture  of  various  shades  of  white,  brown,  and  black.  Upper 
part  of  the  head  and  neck  furnished  with  a  crest  of  long  lighter- 
coloured  hairs  capable  of  being  raised  or  depressed  at  pleasure. 
Hair  on  the  muzzle  and  limbs  very  short,  almost  black  on  the  limbs ; 
that  of  the  neck  and  under  parts  brownish,  and  of  considerable  length! 
On  the  fore  part  and  sides  of  the  neck  a  whitish  band  ;  all  the  remain- 
ing parts  of  the  back  and  sides,  including  the  rump  and  upper  parts 
of  the  hinder  legs,  armed  with  spines,  which  are  longest  on  the  centre 
of  the  back.  The  spines  almost  of  the  thickness  of  a  goose-quill  in  the 
middle,  supported  at  the  base  by  a  slender  pedicle,  and  terminating 
in  very  sharp  points,  striated  longitudinally,  and  ringed  alternately 
with  black  and  white  ;  the  rings  an  inch  or  more  broad.  Their  usual 
position  is  lying  nearly  flat  upon  the  body  with  the  points  directed 
backwards;  when  the  animal  is  excited  they  are  raised  by  means 
of  the  subcutaneous  muscles  almost  at  right  angles  with  the  body, 
and  then  present  a  very  formidable  appearance.  They  are  not  capable 
of  being  detached  by  the  animal.  The  tail-quills  are,  as  it  were,  cut 
off  in  the  middle,  and  consequently  open  at  the  ends,  and  produce  a 
loud  rustling  noise  when  the  animal  agitates  its  tail.  (Bennett.) 

This  is  the  "ToTpi£  of  Aristotle  and  the  Greeks  ;  and,  according  to 
Agricola,  the  ' AKavQoxoipos  of  the  latter ;  Hystrix  of  the  Romans ; 
Istrice  of  the  Italians;  Porcdpic  of  the  French;  Stachelschwein. 
Dornschwein,  and  Porcopick,  of  the  Germans;  and  Porcupine  of  the 
British. 

The  Porcupine  is  a  nocturnal  animal,  sleeping  in  its  burrow  during 
the  day,  and  coming  forth  at  nightfall  to  seek  its  food,  consisting 
principally  of  roots,  fruits,  and  tender  leaves.  Thunberg  states  that 
its  usual  food  near  the  Cape,  where  it  is  called  Yzer-Varken,  is  the 
root  of  that  beautiful  plant  the  Calla  jEthiopica,  which  grew  even  in 
the  ditches  about  the  gardens ;  but  he  adds  that  it  will  frequently 
deign  to  put  up  with  cabbages  and  other  vegetables,  and  sometimes 
commits  great  depredations  in  those  gardens.  The  story  of  its  power 
of  shooting  its  quills  to  a  distance  at  its  enemy,  is  merely  glanced  at 
by  Aristotle  ('  Hist.  Anini.,'  ix.  39),  but  dwelt  upon  by  Pliny  with 
his  usual  love  for  the  marvellous.  (' Hist. -Nat.,'  viii.  35.)  iElian, 
Oppian,  and  Claudian  have  repeated  this  tale  with  exaggerations.  In 
suddenly  raising  his  spiny  armour,  a  loose  quill  may  be  detached  by 
the  Porcupine ;  but  the  power  of  ejaculation  to  a  distance  does  not 
exist.  There  are  usually  several  openings  to  the  Porcupine's  burrow, 
and  it  hybernates,  but  only  for  a  short  time.  Mr.  Bennett  quotes 
Thunber<j-,  not  without  observation  on  his  credulity,  for  the  use  which 
he  was  told  the  Ceylonese  Porcupine  makes-  of  the  tail-quills.  Thun- 
berg was  informed  that  it  had  "  a  very  curious  method  of  fetching 
water  for  its  young,  namely,  the  quills  in  the  tail  are  said  to  be 
hollow,  and  to  have  a  hole  at  the  extrpmity ;  and  that  the  animal  can 
bend  them  in  such  a  manner  as  that  they  can  be  filled  with  water, 
which  afterwards  is  discharged  in  the  nest  among  the  young." 
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Pennant  says,  "  These  animals  produce  a  bezoar ;  but  according  to  Seba, 
only  thoso  which  inhabit  Java,  Sumatra,  and  Malacca.  These  bezoars 
were  very  highly  valued,  and  have  been  Hold  for  five  hundred  crowns, 
a  piece.  It  has  also  been  pretended  that  a  stone  was  procured  from 
the  head  of  this  animal  infinitely  moro  efficacious  than  other  bezoara 
(Taveruier) ;  but  this  may  bo  placed  among  the  many  impositions  of 
oriental  empirics."  In  September,  1833,  tho  Secretary  of  the  Zoolo- 
gical Society  called  attention  to  a  young  Ilystrix  cristata  which  had 
been  recently  brought  forth  in  the  menagerie,  being  the  first  instance 
of  such  an  occurrence  in  this  species,  and  respecting  which  he  added 
that  observation  of  tho  young  while  sucking  confirmed  the  correctness 
of  Blumenbach's  statement  that  the  nipplo  is  nearly  axillary. 


Common  Porcupine  (Ilystrix  Crist  at  a). 


"  Histrices,"  says  Pliny  ('  Hist.  Nat.,'  viii.  35),  "  generat  India  et 
Africa."  Agricola,  in  his  book  'De  Animantibus  Subterraueis,'  remarks, 
"  Hoc  animal  giguit  India  et  Africa,  imde  ad  nos  nuper  allatum  est." 
Pennant  states  that  it  inhabits  India,  the  sand-hills  on  the  south-west  of 
the  Caspian  Sea,  Southern  Tartary,  Persia,  Palestine,  and  all  parts  of 
Africa.  He  adds  that  it  is  found  wild  in  Italy,  and  is  brought  into 
the  markets  of  Rome,  where  it  is  eaten  ;  but  that  it  is  not  originally 
a  native  of  Europe.  (For  this  last  he  quotes  Agricola.)  The  specimens 
from  Italy  are  generally  rather  smaller,  and  have  shorter  quills. 

Colonel  Sykes  has  described  a  species  under  the  name  of  Hystrix 
leucurus  (Sayal  of  the  Mahrattas)  as  Hystrix  caudd  albd.  He  states 
that  the  animal  appears  to  be  distinct  from  the  European  species, 
which  it  closely  resembles  in  form  and  covering.  It  is  nearly  a  third 
larger.  All  the  spines  and  open  tubes  of  the  tail  are  entirely  white, 
which  is  not  the  case  in  Hystrix  cristata.  The  spines  of  the  crest  also 
are  so  long  as  to  reach  the  insertion  of  the  tail.  The  ears  are  much 
less  rounded,  and  the  nails  are  shorter,  infinitely  deeper,  and  more 
compressed,  and  with  deep  channels  below.  Tho  white  gular  band  is 
more  marked ;  and,  finally,  the  Asiatic  species  is  totally  destitute  of 
hair — spines,  where  wanting,  being  replaced  by  strong  bristles  even 
down  to  the  nails.  ('  Zool.  Proc.,'  1830, 1831.)  Mr.  Hodgson  notes  this 
species  among  the  Mammalia  of  Nepaul,  as  inhabiting  the  central  and 
lower  regions.  ('Zool.  Proc.,'  1834.)  Mr.  Waterhouse  gives  the  two 
following  Bpecies  of  Hystrix  : — 

H.  Hodgsoni,  Crestless  Nepaul  Porcupine;  H.  alophus,  Hodgson. 
General  hue  brown-black  ;  head  brown  ;  in  the  visible  portions  of  the 
quills  the  black  prevails  over  the  white,  but  numerous  very  long  and 
slender  quills  are  almost  entirely  white,  the  spiny  bristles  which  form 
the  chief  covering  of  the  animal  are  rather  long  and  slender,  and  have 
long  bair-like  points.    It  inhabits  Nepaul. 

H.  Javanica,  Java  Porcupine  ;  Acanthion  Javanicum,  F.  Cuvierand 
Van  der  Hoeven;  H.  fasciculata,  Muller;  //.  brcvispinosa,  Wagner; 
Acanthion  Javanicum,  Gray.  Body  for  the  most  part  covered  with  stiff 
and  somewhat  depressed  spines,  which  are  distinctly  grooved  on  the 
outer  surface,  and  have  prickly  points ;  under  half  of  the  back  and 
the  tail  covered  with  quills,  the  quills  rather  short,  those  at  the  end  of 
the  tail  hollow,  and  pedunculated ;  general  tint  brown  (or  sometimes 
black),  freckled  with  dirty-yellow  ;  the  stouter  quills  brownish-yellow, 
with  a  sub-terminal  broad  dusky  ring ;  the  longer  and  more  slender 
quills  with  the  exposed  ends  dirty-yellow.  It  inhabits  Java,  Sumatra, 
and  Borneo. 

Atherura,  Cuv.  (Acanthion?  F.  Cuv.). — Neither  the  head  nor  the 
muzzle  convex ;  tail  long  but  not  prehensile ;  feet  like  those  of 
Hystrix. 

A.  cristata,  Hystrix  fasciculata,  Shaw ;  Le  Porce'pic  a  Queue  en 
Pinceau,  Buff. 

Cuvier  describes  this  species  as  having  the  spines  of  the  body 
hollowed  into  a  furrow  forwards,  and  having  the  tail  terminated  by  a 
fasciculus  of  horny  flattened  strips  (lanieres  corne'es  aplaties),  con- 
stricted at  intervals  (etrangle"es  d'espace  en  espace). 

Mr.  Bennett  ('  Gardens  and  Menagerie  of  the  Zoological  Society  ') 
remarks,  that  although  tolerably  described  and  figured  by  Buffon,  this 
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species  had  been  lost  to  science  until  within  two  years  from  the  time 
he  wrote  (1830),  when  it  was  recovered  almost  simultaneously  both 
in  its  original  habitat  and  in  a  very  distant  quarter  of  the  globe.  Sir 
Stamford  Rallies,  ho  observes,  had  cursorily  referred  to  it,  and  ho 
presumes  that  tho  authority  on  which  it  was  formed  into  a  new  genuH 
by  Cuvier  was  a  skeleton  and  skin  transmitted  from  India  by  M. 
Diard  in  the  year  1828.  Nearly  at  the  name  time,  lie  tells  us,  a  living 
individual  was  brought  to  Kneland  Mid  pie.-.ented  to  the  Zoological 
Society  by  Lieutenant  Vidal,  who  accompanied  the  expedition  for  the 
formation  of  tho  projected  colony  at  Fernando  Po,  where  theso 
animals  were  found  in  such  plenty  as  to  afford  a  staple  article  of  food 
to  the  inhabitants.  It  has  been  conjectured,  he  adds,  on  very  prob- 
able grounds,  that  they  are  not  indigenous  in  the  island,  but  had  been 
brought  thither  from  the  East  by  the  Portuguese,  who  were  formerly 
settled  there ;  but  ho  observes  that  the  space  interposed  between  tho 
two  regions  can  scarcely  bo  regarded  as  conclusive  evidence  of  their 
having  been  introduced  into  the  colony,  while  there  are  such  striking 
instances  of  animals  common  to  India  and  the  west  of  Africa  as  are 
furnished  by  tho  lion,  the  leopard,  &c. 

Mr.  Bennett  proceeds  to  state  that  in  tho  teeth  and  in  the  organs  of 
motion  it  corresponds,  as  Baron  Cuvier  has  noticed,  with  the  Common 
Porcupine,  from  which  it  differs  chiefly  in  the  form  of  the  head  ;  the 
line  of  its  profile,  instead  of  being  elevated  into  a  curve  of  large 
extent,  passing  in  almost  a  straight  direction  from  the  occiput  to  the 
extremity  of  the  nose.  In  these  respects,  Mr.  Bennett  remarks  in  con- 
tinuation, it  agrees  with  F.  Cuvier' a  genus  Acanthion,  founded  on 
this  very  character  observed  by  the  latter  on  two  skulls  preserved  in 
the  Paris  Museum,  the  one  from  Java,  the  other,  in  all  probability, 
from  Africa.  These  coincidences  would  have  induced  Mr.  Bennett  to 
consider  the  two  genera  as  identical,  were  it  not  that  Baron  Cuvier 
has  omitted  all  mention  of  that  established  by  his  brother,  although 
the  materials  for  comparison  were  fully  at  his  disposal.  F.  Cuvier 
moreover  enumerates  them  both  in  his  genera  of  Mammalia. 

Mr.  Bennett  further  observes  that  Linnoous  founded  his  Hystrix 
macroura  on  Seba's  figure  ;  but  Buffon  having  quoted  neither  Seba 
nor  Liunceus,  Dr.  Shaw  took  it  for  granted  that  this  was  a  different 
animal,  and  consequently  gave  it  a  new  name — B.  fasciculata.  Mr. 
Bennett  entertained  however  but  little  doubt,  notwithstanding  some 
trifling  discrepancies  in  the  figures,  that  Sir  Stamford  Raffles  was 
right  in  his  conjecture  that  they  both  represent  one  and  the  same 
species. 

The  following  is  Mr.  Bennett's  accurate  description  : — "  The  differ- 
ences between  this  species  and  the  Common  Porcupine  are  obvious  at 
the  first  glance.  Its  general  colour  is  nearly  the  same,  but  with  less 
intermixture  of  brown.  The  upper  parts  of  the  body,  the  outer  sides 
of  the  limbs,  and  the  head,  neck,  and  face,  are  of  this  dusky  hue  ; 
but  the  under  parts,  inside  of  the  limbs,  fore  part  of  the  neck,  and 
throat,  are  of  a  grayish-white,  with  the  exception  of  a  darker  band 
which  crosses  the  breast  in  front  of  the  fore  legs.  The  spines  com- 
mence upon  the  back  of  the  head,  where  they  are  little  more  than 
an  inch  in  length,  and  extend  to  the  root  of  the  tail,  occupying  nearly 
the  whole  of  the  back  and  sides.  The  longest  are  scarcely  more  than 
from  four  to  five  inches  in  length,  and  extend  to  the  root  of  the  tail, 
occupying  nearly  the  whole  of  the  back  and  sides.  They  are  mostly 
white  at  the  base  and  black  towards  the  extremity,  but  many  of  them 
are  black  throughout,  and  others  black  above  and  white  beneath.  All 
of  them  are  marked  on  the  upper  surface  by  a  deep  and  broad  groove 
running  the  whole  of  their  length,  and  terminate  in  very  sharp  point  b. 
The  skin  in  which  they  are  implanted  appears  perfectly  white,  and 
where  the  spines  are  most  numerous  is  scarcely  furnished  with  a 
single  hair.  A  few  slenderer  spines  running  into  long  black  bristles 
are  occasionally  intermixed  with  the  others.  The  greater  part  of  the 
tail  is  bare  both  of  hairs  and  spines,  and  covered  only  by  flat  blackish 
scales  disposed  in  rings,  the  tip  alone  being  surmounted  by  a  tuft  of 
long  flat  bristles  having  the  form  neither  of  hail's  nor  of  quills,  but 
bearing  a  close  resemblance,  as  Buffon  has  aptly  remarked,  to  narrow 
slips  of  parchment  cut  in  an  irregular  manner.  This  tuft  is  of  a 
whitish  colour,  and  about  two  inches  in  length.  The  entire  length  of 
the  body  in  our  specimen  is  little  more  than  a  foot,  and  that  of  the 
tail  from  four  to  five  inches.  The  whiskers  are  very  long ;  the  eyes 
small  and  black ;  and  the  ears  short,  round,  and  naked." 

The  author  last  quoted  states  that,  like  the  rest  of  its  tribe,  this 
species  sleeps  during  the  day,  and  becomes  in  some  degree  active  only 
on  the  approach  of  night.  Its  intelligence,  he  adds,  is  equally  limited, 
and  its  manners  equally  fretful  with  those  of  the  common  species,  like 
which,  "  it  raises  its  spines  when  irritated  or  disturbed,  stamps  with 
its  feet  upon  the  floor  of  its  cage,  and  swells  and  looks  big  in  its 
defensive  armour." 

It  is  found  in  the  Celebes  Islands  (Seba)  ;  Asia  (Linn.) ;  Malay 
Peninsula  (Buffon)  ;  Isles  of  the  Indian  Archipelago  (Pennant)  • 
Sumatra  (Sir  Stamford  Raffles) ;  Fernando  Po  (Yidal). 

Erethizon  (F.  Cuvier). — Cranium  flat ;  muzzle  short  and  not  convex ; 
tail  moderate;  quills  short  and  half  hidden  in  the  hair. 

E.  dorsatum  ;  Hystrix  dorsata,  Linn.  Ears  short,  hid  in  the  fur; 
head,  body,  legs,  and  upper  part  of  the  tail  covered  with  soft,  long, 
dark-brown  hair  ;  on  the  upper  part  of  the  head,  back,  body,  and  tail, 
numbers  of  sharp  strong  quills,  the  longest  on  the  back,  the  least 
towards  the  head  and  sides,  the  longest  three  inches,  but  all  hid  in 

o 


195  HYSTRICIDJE. 


the  Lair ;  intermixed  are  some  stiff  straggling  hairs,  three  inches 
longer  than  the  rest,  tipped  with  dirty-white  ;  under  side  of  the  tail 
white ;  four  toes  on  the  fore  feet,  five  behind,  each  armed  with  long 
claws,  hollowed  on  their  under  side  ;  the  form  of  the  body  is 
exactly  that  of  a  beaver,  but  is  not  half  the  size.  One  which 
Mr.  Banks  brought  from  Newfoundland  was  about  the  size  of  a 
hare,  but  more  compactly  made ;  the  tail  about  six  inches  long. 
(Pennaut.) 

The  following  is  from  F.  Cuvier's  figure  of  the  teeth  of  Evcthizon, 
Synccthcres,  and  Sphigurus. 


Teeth  of  Eicthizon,  &c.    F.  Cuvicr. 

These  animals  vary  in  intensity  of  colour.  Pennant  alludes  to  one 
entirely  white  in  the  possession  of  Sir  Ashtou  Lever. 

This  is  the  Cavia  JIudsonit,  Klein  ;  llystrix  Hudsonius,  Brisson  ; 
//.  pilosus,  Catesby ;  27.  dorsata,  Linnaeus;  L'Urson,  Buffon  ;  Canada 
Porcupine,  Forstcr,  Pennant,  and  others;  Cawquaw  of  the  Creo 
Indians  ;  and  Ooketook  of  the  Esquimaux. 

The  Canada  Porcupine  is  a  sluggish  animal.  Hearne  says  that  the 
Indians  going  with  packets  from  fort  to  fort,  often  see  them  iu  the 
trees,  but  not  having  occasion  for  them  at  the  time,  leave  them  till 
their  return,  and  should  their  absence  be  a  week  or  ten  days,  they  are 
sure  to  find  the  porcupines  within  a  mile  of  the  place  where  they  had 
before  seen  them.  Mr.  Hutchins  states  that,  in  walking,  the  tail  is 
drawn  along  the  snow,  making  a  deep  track,  which  is  often  the  means 
of  betraying  the  animal ;  but  that  its  haunts  are  most  readily  dis- 
covered by  the  barked  trees  on  which  it  has  fed,  which  if  barked  the 
same  winter,  are  sure  signs  of  their  vicinity.  They  are,  he  says, 
usually  found  on  the  branches,  and,  on  approaching  them,  they  make 
a  crying  noise  like  a  child.  Then  the  tree  is  cut  down,  and  the 
animal  killed  by  a  blow  on  the  nose.  Sir  John  Richardson  informs 
us  that  this  species  is  found  on  the  banks  of  the  Mackenzie,  as  high 
as  lat.  67°,  and  that,  according  to  American  writers,  it  ranges  as  far 
south  as  lat.  37°.  He  adds,  that  it  is  said  to  be  very  rare  in  Virginia, 
but  to  be  numerous  in  some  parts  of  Kentucky ;  and  that  it  is 
reported  to  hare  multiplied  greatly,  of  late  years,  near  Oneida  Lake 
in  the  state  of  New  York.  (Cozzens.)  Sir  John  Richardson  further 
states  that  in  the  Fur  Countries  it  is  most  numerous  in  sandy  districts 
covered  with  the  Pinus  Banksiana,  on  the  bark  of  which  it  delights 
to  feed ;  that  it  also  eats  the  bark  of  the  larch  and  spruce  firs,  and 
the  buds  of  various  kinds  of  willow  ;  and  that,  in  the  more  southern 
districts,  it  is  said  to  feed  chiefly  on  the  bark  and  leaves  of  the  Pinus 
Canadensis  and  Tilia  glabra,  and  to  be  fond  of  sweet  apples  and  young 
maize,  which  it  eats  in  a  sitting  posture,  holding  the  food  to  its 
mouth  with  the  fore-paws.  "It  is,"  continues  Sir  John,  "readily 
attacked  by  the  Indian  dogs,  and  soon  killed,  but  not  without  injury 
to  its  assailants,  for  its  quills,  which  it  erects  when  attacked,  are 
rough,  with  minute  teeth  directed  backwards,  that  have  the  effect  of 
rendering  this  seemingly  weak  and  flexible  weapon  a  very  dangerous 
one.  Their  points,  which  are  pretty  sharp,  have  no  sooner  insinuated 
themselves  into  the  skin  of  an  assailant,  than  they  gradually  bary 
themselves,  and  travel  onwards  until  they  cause  death  by  wounding 
some  vital  organ.  These  spines,  which  are  detached  from  the  porcu- 
pine by  the  slightest  touch,  and  probably  by  the  will  of  the  animal, 
soon  fill  the  mouths  of  the  dogs  which  worry  it,  and  unless  the  Indian 
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women  carefully  pick  them  out,  seldom  fail  to  kill  them.  Wolves 
occasionally  die  from  the  same  cause.  The  Canada  Porcupine  makes 
its  retreat  amongst  the  roots  of  an  old  tree,  and  is  said  to  pass  much 
of  its  time  iu  sleeping.  When  disturbed,  it  makes  a  whining  or  mew- 
ing noise.  It  pairs  in  the  latter  end  of  September,  and  brings  forth 
two  young  ones  in  April  or  May.  Its  flesh,  which  tastes  like  flabby 
pork,  is  relished  by  the  Indians,  but  is  soon  nauseated  by  Europeans. 
The  bones  are  often  deeply  tinged  with  a  greenish-yellow  colour. 
Like  other  animals  which  feed  on  coarse  vegetable  substances,  it  is 
much  infested  by  intestinal  worms.  The  quills  or  spines  are  dyed  of 
various  bright  colours  by  the  native  women,  and  worked  into  shot- 
pouches,  belts,  shoes,  and  other  ornamental  articles  of  dress."  ('  Fauna 
Boreali-Americana.') 

Synwthcrcs  (F.  Cuvicr). — Muzzle  large  and  short ;  head  convex  in 
front ;  spines  short ;  tail  very  long,  naked  at  the  end,  and  prehensile, 
like  that  of  an  Opossum  (Sarigue)  or  of  a  Sapajou ;  feet  with  only 
four  toes,  armed  with  claws. 

S,  prehensilis ;  llystrix  prehensilis,  Linn.  Nose  short  and  blunt ; 
long  white  whiskers ;  beneath  the  nose  a  bed  of  small  BpineR ;  top 
of  the  head,  back,  sides,  and  base  of  the  tail,  covered  with  spines  ; 
the  longest  on  the  lower  part  of  the  back  and  tail,  3  inches  iu  length, 
very  sharp,  white,  barred  near  their  poinki  with  black  ;  adhere  closely 
to  the  skin,  which  is  quite  naked  between  them ;  are  shorter  and 
weaker  as  they  approach  the  belly  ;  on  the  breast,  belly,  and  lower 
part  of  the  legs  are  converted  into  dark-brown  bristles  ;  feet  divided 
into  four  toes ;  claws  very  long ;  on  the  place  of  the  thumb  a  great 
protuberance  ;  tail  18  iuche3  long,  slender,  and  taper  towards  the  end  ; 
the  last  10  inches  almost  naked,  having  only  a  few  hairs  on  it ;  has, 
for  that  length,  a  strong  prehensile  quality.  (Pennant.) 

This  appears  to  be  the  Cuandu  (major)  of  Marcgrave  and  Piso ; 
Orico  Cachero  and  Espinho  of  the  Portuguese;  Hoitzlacuatzin  of 
Hernandez  ( ? ) ;  the  Brazilian  Porcupine  of  authors. 

The  Brazilian  Porcupine  appears  very  much  to  resemble  the  Canada 
Porcupine  in  its  habits,  living  in  woods,  sleeping  by  day,  and  feeding 
on  fruits,  &c.  by  night.  Marcgrave  states  that  its  voice  is  like  that 
of  a  sow.  The  quills  are  stated  to  have  the  same  penetrating  and 
destructive  quality  as  those  of  the  Canadian  species.  It  is  a  sluggish 
animal,  climbing  trees  very  slowly,  and  holding  on  with  its  prehensile 
tail,  especially  in  its  descent.  It  grows  very  fat,  and  the  flesh  is 
said  to  bo  white  and  well-tasted.  Our  cut  is  taken  from  a  liviug 
specimen  in  the  Gardens  of  the  Zoological  Society,  Regent's  Park. 


Erazilian  Porcupine  [Si/natheres  prehensilis). 

The  genus  Sphigurus  appears  to  be  founded  on  the  Coui  of  Azara. 

Fossil  HystricidcB.  —  Cuvier  (' Ossemens  Fossiles,'  vol.  v.  part  2, 
p.  518)  states  that  Mr.  Pentland  found  in  the  Val  d'Arno,  near  San 
Giovanni,  in  the  same  sandy  beds  which  contain  so  many  bones  of 
large  quadrupeds,  a  molar  tooth  exactly  resembling  that  of  a  great 
porcupine,  but  which  appeared  to  be  fossil.  Remains  of  Porcupines 
have  been  found  by  Messrs.  Falconer  and  Cautley  in  the  Sewalik  Hills. 

HYSTRIX.  (Hystriciile.] 
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TAN  THIN  A.  [Jantiiina.] 

1     IliACUS.  [SCYLLAMANS.] 

IBALIA.  [Galuoolje.] 

IBE'itlS,  a  genus  of  Plants  belonging  to  the  natural  order  Orucifcrce. 
It  consists  of  annua],  perennial,  and  slightly  shrubby  species,  chiefly 
inhabiting  Europe,  and  particularly  the  northern  shores  of  the 
Mediterranean  Sea.  It  has  the  pouch  ovato  or  roundish  notched; 
valves  boat-shaped,  winged  at  the  back  ;  seeds  one  in  each  cell ;  petals 
unequal,  two  outer  ones  largest;  filaments  simple.  Two  are  found 
in  the  north  of  Europe,  one  of  which,  /.  amara,  is  British.  The 
species  are  remarkable,  among  other  things,  for  their  llowers  growing 
in  close  corymbs,  ami  being  much  more  developed  on  one  side  than 
the  other,  next  the  circumference  of  the  corymb.  This  irregularity, 
connected  with  either  a  pure  white  or  a  rich  purple  of  varying  tints, 
gives  the  plants  a  strikingly  beautiful  appearance  ;  and  hence  they 
are  in  many  cases  cultivated  in  gardens  as  objects  of  ornament,  under 
the  name  of  Candy-Tuft,  in  allusion  doubtless  to  their  having  been 
first  procured  from  Candia.  /.  sempervirens  and  /.  Gibraltar  ica  are 
particularly  well-suited  for  beautifying  rock-work. 

IBERITE,  a  Mineral,  allied  to  Gigantolitc.  [GluANTOLITE.] 

IBEX.  [Capre^:.] 

IBIS.    [Abou-Hannes  ;  Scolofacid2E.] 
IBLA.  [CmsiPEDlA.] 
IBYCTER.  [Falconid/k] 
ICELAND-MOSS.  [Cetraria.] 
ICELAND-SPAR.    [Calcareous  Spar.] 
ICE-PLANT.  [Mesembryanthbmum.] 

ICE-SPAR.  Transparent  Crystals  of  Felspar,  Anorlhilc,  and  Ryaco- 
lite  are  called  by  this  name. 
ICHNEUMON.  [HERrESTES.] 

ICHNEUMON,  a  genus  of  Insects  belonging  to  the  order  Hymen- 
opt  era,  section  Tcrcbrantia,  and  family  Pupivora,  in  the  arraugement 
of  Latreille.  The  genus,  ns  defined  by  Linnaeus,  included  such 
pupivorous  Hymcnoptcra  as  are  furnished  with  veined  wings  (the 
anterior  pair  presenting  in  their  disc  several  complete  or  closed  cells), 
filiform  or  setaceous  vibratile  antenna;  composed  of  a  great  number 
of  articulations,  and  an  ovipositor  of  various  length  and  complicated 
structure.  The  Linnrean  genus  now  constitutes  a  group  including  a 
great  many  well-marked  genera  and  an  immense  assemblage  of  species. 
All  these  are  remarkable  for  the  habits  of  their  larva),  which  are 
parasitic  in  the  bodies  of  other  insects.  These  bodies  the  perfect 
ichneumons  perforate  by  means  of  their  ovipositors,  and  there  lay 
their  eggs.  This  destructive  habit  gave  rise  to  the  name  by  which 
they  are  known ;  a  comparison  being  drawn  between  them  and  the 
Egyptian  Ichneumon  {Herpcstes  Ichneumon)  [Herpestes],  the  quad- 
ruped celebrated  as  the  destroyer  of  serpents  and  crocodiles. 

The  history  of  these  insects  has  attracted  much  attention  among 
naturalists,  and  many  elaborate  memoirs  have  been  written  upon 
them.  The  purpose  they  serve  in  the  economy  of  nature  has  been 
well  described  by  Kirby  and  Spence :  "  The  great  body  of  the 
ichneumon  tribe  is  principally  employed  in  keeping  within  then- 
proper  limits  the  infinite  host  of  lepidopterous  larva),  destroying, 
however,  many  insects  of  other  orders.  Such  is  the  activity  and 
address  of  the  Ichneumonidce  that  scarcely  any  concealment,  except 
perhaps  the  waters,  can  secure  their  prey  from  them ;  and  neither 
bulk,  courage,  nor  ferocity  avail  to  terrify  them  from  effecting  their 
purpose.  They  attack  the  ruthless  spider  in  his  toils  ;  they  discover 
the  retreat  of  the  little  bee  that  for  safety  bores  into  timber,  and 
though  its  enemy  ichueumon  cannot  enter  its  cell,  by  means  of  her 
long  ovipositor  she  reaches  the  helpless  grub,  which  its  parent  vainly 
thought  secured  from  every  foe,  and  deposits  in  it  an  egg  which 
produces  a  larva  that  destroys  it.  In  vain  does  the  destructive 
Cecidomyia  of  the  wheat  conceal  its  larva;  within  the  glumes  that  so 
closely  cover  the  grain ;  three  species  of  these  minute  benefactors  of 
our  race,  sent  in  mercy  by  Heaven,  know  how  to  introduce  their  eggs 
into  them,  thus  preventing  the  mischief  they  would  otherwise 
occasion,  and  saving  mankind  from  the  horrors  of  famine.  In  vain 
also  the  Cynips,  by  its  magic  touch,  produces  the  curious  excrescences 
on  various  trees  and  plants,  called  galls,  for  the  nutriment  and  defence 
of  its  progeny ;  the  parasite  species  attached  to  it  discovers  its  secret 
chamber,  pierces  its  wall,  however  thick,  and  commits  the  destroying 
egg  to  its  offspring.  Even  the  clover  weevil  is  not  safe  within  the 
legumen  of  that  plant;  nor  the  wireworm  in  the  earth  from  their 
ichneumonidian  foes."    ('  Introduction  to  Entomology,'  vol.  i.  p.  267.) 

The  development  of  these  parasites  within  the  bodies  of  other  insects 
was  for  a  long  time  a  source  of  much  speculation  among  early  philo- 
sophers, who  fancied  that  occasionally  one  animal  had  the  power  of 
becoming  transformed  into  another.  The  eggs  of  the  genus  Ophion 
are  of  a  singular  form,  being  somewhat  bean-shaped  and  attached 
near  one  end  to  a  long  slender  and  curved  peduncle,  by  which  they 
are  attached  to  the  body  of  the  victim.  The  larva  itself,  when 
hatched,  retains  this  position,  and  thus  lives  upon  the  juices  of  the 


insect  it  attacks.  Tho  larvtc  which  rc.iido  like  intestinal  worms  within 
the  bodies  of  Caterpillars,  as  the  Microgasters,  which  infest  the  cater- 
pillars of  the  white  butterfly,  carefully  avoid  touching  the  vital  organs 
of  the  creature  they  inhabit,  living  only  upon  the  fatty  matter  until 
they  attain  their  full  size  and  are  ready  to  assume  the  pupa  state, 
when  they  pierce  tho  skin  of  tho  caterpillar  (which  soon  dies),  spin  for 
themselves  cocoons  beneath  its  body,  and  undergo  their  transforma- 
tions. The  larva;  of  tho  majority  of  theso  insects  spin  a  silken 
cocoon,  in  which  they  undergo  the  papa  state.  In  some  cases  this 
is  rendered  unnecessary  by  their  peculiar  habits,  as  for  instance,  tho 
Aphidii,  which  undergo  their  transformations  within  the  indurated 
skin  of  tho  Aphis,  of  which  they  have  devoured  tho  interior. 

The  perfect  insects  are  found  Hying  amongst  trees  and  plants,  and 
especially  frequenting  the  heads  of  umbelliferous  flowers,  whence 
they  derive  a  great  portion  of  their  nourishment.  Some  species 
whose  females  are  furnished  with  a  very  long  ovipositor  are  found 
on  the  trunks  of  trees,  stumps  of  wood,  &c,  evidently  searching  for 
wood-eating  larva;,  in  which  they  deposit  their  eggs ;  whereas  those 
which  have  short  ovipositors,  seek  external-feeding  larva;  for  tho 
same  purpose.  When  taken  in  the  fingers  they  immediately  dis- 
engage their  terebra  from  the  sheath  and  attempt  to  sting,  causing  a 
slight  irritation  for  the  moment,  but  so  trifling  is  it  that  it  is  evident 
no  very  powerful  poison  can  be  introduced  into  the  wound.  They 
fly  very  rapidly.  M.  Wesmael  has  described  a  remarkable  gynandro- 
morphous  specimen,  having  the  head  and  thorax  with  the  organs 
attached  thereto  of  the  female  sex,  while  the  abdomen  and  its 
appendages  are  masculine.  In  the  last  Linnxan  edition  of  the 
'  Systema  Natura;,'  77  species  were  described  as  belonging  to  the 
genus  Ichneumon. 

Modern  naturalists  have  elevated  tihi  genus  Ichneumon  into  a 
family  Ichneumonidce,  which  is  again  divided  into  two  sub-families 
Oenuince  and  Adscitce.  Tho  former  comprises  the  largest  species 
of  the  family,  and  is  not  only  distinguished  by  having  two  recurrent 
nerves,  but  also  by  having  the  nerve  which  separates  the  first  cubital 
or  submarginal  cell  from  the  external  discoidal  cell,  cither  entirely  or 
nearly  obliterated,  whereby  these  two  cells  become  confluent.  No 
genuine  Ichneumon  has  yet  been  described  in  which  this  structure 
does  not  exist.  Moreover  the  second  cubital  or  submarginal  cell  (the 
area  specularis  of  Fallen)  is  very  greatly  reduced  in  size,  being  some- 
times petiolated,  but  often  entirely  obsolete.  It  is  in  this  minute 
area,  or  in  the  space  which  it  should  typically  occupy,  that  the 
second  recurrent  nerve  is  inserted.  M.  Wesmael  also  adds  the 
existence  of  an  articulation  between  the  second  and  third  dorsal 
segments  of  the  abdomen. 

Amongst  the  Ichneumonidce  may  be  noticed  the  genera — Pimpla, 
in  which  the  ovipositor  and  its  sheaths  are  often  greatly  elongated, 
being  in  some  exotic  species  3  or  4  inches  long ;  Ophion,  having 
the  abdomen  greatly  compressed  and  sabreshaped  ;  Euceros  and 
Joppa  having  the  antenna;  dilated  in  the  middle  (of  the  former 
genus  males  only  have  been  observed) ;  and  Hellwigia,  having  the 
antennae  strongly  clavate  at  the  extremity  in  both  sexes.  The  in- 
teresting genus  Agriotypus  is  remarkable  for  its  long  curved  petiole 
to  the  abdomen,  spotted  wings,  and  spined  scutelluni ;  the  radial 
cell  is  short,  whence,  as  well  as  in  the  form  of  the  abdomen,  it 
appeared  to  Latreille  to  form  the  connecting  link  between  the 
Ichneumonidce  and  Proctotrupidce.  Its  palpi  and  the  cubital  cell  of 
the  fore  wings  however  evidently  prove  its  affinity  with  the  true 
Ichneumonidce ;  although  Mr.  Halliday,  on  account  of  the  want  of 
articulation  between  the  second  and  third  dorsal  segments  of  the 
abdomen,  has  formed  it  into  a  distinct  family ;  but  this  latter  character 
is  proved  by  such  genera  as  Chelonus,  Sigalphus,  &c,  to  be  but  of 
secondary  importance  amongst  the  Ichneumonidce. 

Ichneumonides  Adsciti,  or  Braconides,  are  characterised  by  having 
only  one  recurrent  nerve,  which  unites  with  the  nerve  almost  always 
present,  extending  between  the  first  cubital  and  externo-discoidal 
cells  ;  the  second  submarginal  cell  being  often  as  large  as  the  preceding, 
and  not  receiving  a  recurrent  nerve ;  and  the  non-existence  of  articula- 
tion between  the  second  and  third  dorsal  segments  of  the  abdomen. 

In  Agathis  and  some  Microdi  and  Microctoni  the  nerve  between 
the  first  cubital  and  externo-discoidal  cell  is  obliterated,  as  in  the 
genuine  Ichneumon.  M.  Wesmael  divides  this  sub-family  as  follows  : — 

*  Endodontes.  —  Having  the  teeth  of  the  mandibles  directe-d 
inwardly;  the  mandibles  meeting  together  when  shut.  Divisible 
into — 

1.  Polymorphi. — Clypeus  entire;  abdomen  6-7-jointed ;  posterior  part 
of  the  vertex  convex,  second  submarginal  cell  (when  present)  large. 

2.  Cryptogastri. — Clypeus  entire,  posterior  part  of  the  vertex  convex; 
abdomen  dorsally  presenting  not  more  than  two  transverse  sections ; 
second  submarginal  cell  (when  present)  large. 

3.  Arcolarii. — Clypeus  entire;  vertex  more  or  less  emarginate 
behind;  abdomen  6-7  jointed;  second  submarginal  cell  (when  present) 
very  small. 
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4.  Cycloslomi.  —  Clypeus  deeply  notched,  leaving  a  circular  aper- 
ture between  it  and  the  jaws ;  abdomen  generally  G-7-jointed  ;  second 
submarginal  cell  (when  present)  large. 

**  Exodontcs. — Having  the  teeth  of  the  mandibles  directed  out- 
wards, the  mandibles  when  closed  not  touching  each  other.  Mr. 
Halliday  adds  as  a  distinct  sub-family  the  Aphidii  and  allied  genera, 
which  have  the  articulation  between  the  second  and  third  abdominal 
segments  flexible.  Mr.  Westwood  however  regards  them  as  a  group 
equivalent  with  Wesinacl's  other  sections,  and  which  it  might  perhaps 
be  more  natural  to  arrange  either  before  or  after  the  Polymorph/,  with 
which  they  arc  united  by  Wesmael. 

The  habits  of  the  /.  Adsciti,  or  Braconides,  present  no  broad 
distinction  from  the  rest  of  the  family.  Many  of  the  genera  present 
peculiarities  of  structure,  as  for  iustanco  the  coalition  of  the  dorsal 
segments  of  the  abdomen  in  Chelonus,  Siyalphus,  RhitiffOtter,  and  the 
gaping  mandibles  of  Alysia;  the  rostrated  front  of  Ayathis,  and 
the  existence  of  a  stigma  on  the  front  margin  of  the  posterior  wings 
of  the  males  in  Hctcrospilus  and  Hccabolus. 

(Westwood,  Introduction  to  the  Modem  Classification  of  Insects.) 

ICHNOCARPUS  (from  1xvos,  a  footstep,  vestige,  and  Kapiros,  a 
fruit,  in  reforence  to  the  slender  follicles),  a  genus  of  Plants  belonging 
to  the  natural  order  Apocynaccw.  It  has  a  salver-shaped  corolla, 
5-cleft  calyx,  and  inclosed  stamens ;  sagittate  anthers,  free  from  the 
stigma.  The  species  are  climbing  shrubs  with  opposite  leaves ;  the 
flowers  in  branched  terminal  panicles,  white,  and  inodorous. 

I.  frutcscens  has  a  twining  stem,  oblong-lanceolate  leaves  tapering  to 
both  ends,  axillary  peduncles  very  long  and  racemose.  It  is  a  native 
of  Ceylon  and  NepauL  The  flowers  are  small  and  purple ;  the  leaves 
deep  green  above  and  pale  beneath.  According  to  Dr.  Roylc,  it  is 
sometimes  used  in  India  as  a  substitute  for  sarsaparilla,  and  it  is 
also  mentioned  by  Afzelius  in  his  '  Remedia  Ouinensia,'  as  a  medicinal 
plant. 

/.  fragrant  has  oblong  lanceolate  leaves  tapering  to  both  ends,  and 
axillary  trichotomous  spreading  peduncles.  It  is  a  native  of  Nepaul, 
and  has  large  handsome  flowers. 

/.  Afzelii  is  a  glabrous  shrub  with  twining  stems,  oval  acute  leaves 
at  the  base,  oblong  or  lanceolate  as  they  approach  tho  top.  The 
corollas  are  white  and  sweet-scented.  It  is  a  native  of  Sierra  Leone, 
and  about  the  river  Bascha,  in  woods  and  among  bushes. 

/.  Loureirii  has  a  frutescent  stem,  ovate  oblong  leaves,  lateral 
3-flowered  peduucles.  It  is  a  native  of  Zanzibar.  All  the  species  of 
Ichnocarpus  grow  well  in  a  mixture  of  loam,  peat,  and  sand,  and 
cuttings  strike  readily  in  sand  under  a  hand-glass. 

(Don,  Dichlamydcous  Plants  ;  Lindley,  Flora  Mcdica.) 

ICHTHYOLOGY.  The  branch  of  science  which  comprehends  a 
knowledge  of  the  structure,  nature,  and  forms  of  Fishes  i3  thus  called. 
The  general  structure  and  classification  of  Fishes  is  treated  of  in  this 
work  under  the  head  of  Fish,  and  all  the  more  important  and  British 
genera  will  be  found  under  their  generic  names,  or  the  families 
to  which  they  belong,  as  Ammodytes  ;  Coryj?h.ena  ;  Clui'EID.i;  ; 
Squalid.e. 

ICHTHYOPHTHALMITE,  synonymous  with  Apophyllite. 

ICHTHYOSAURUS,  literally  Fish-Lizard  ClxBvs  ■  Zaipos),  the 
generic  name  given  by  Mr.  Kbnig  to  the  extinct  fossil  animal  noticed 
by  the  late  Sir  Everard  Home,  under  the  appellation  of  Protcosaurus, 
and  by  Wagler  under  the  name  of  Gryphus. 

We  are  indebted  to  Sir  Henry  De  la  Beche  and  the  Rev.  W.  D.  Cony- 
beare  principally  for  pointing  out  and  illustrating  the  structure  of  this 
extraordinary  creature ;  and  that  at  a  time  when  the  materials  were 
far  more  scanty  than  they  are  at  the  present  day.  Dr.  Jager, 
Mr.  Hawkins,  Dr.  Buckland,  Sir  Philip  de  Malpas  Grey  Egerton,  and 
Professor  Owen,  have  all  contributed  to  throw  light  on  the  organisation 
of  a  being  that  has  long  ceased  to  exist ;  and  the  anatomy  and  animal 
economy  of  this  tyrant  of  the  seas  of  former  ages  is  now  nearly  as 
well  known  as  that  of  the  porpoise  which  revels  in  the  ocean  that 
washes  the  shores  of  our  existing  continents  and  islands.  We  ought 
also  to  add  that  we  are  deeply  indebted  for  an  early  knowledge  of  the 
remains  of  this  creature  to  the  indefatigable  exertions  of  a  lady — 
Miss  Anning,  of  Lyme  Regis,  who  diligently  collected  the  first 
remains  of  the  bones  of  the  Ichthyosaurus  from  the  cliffs  of  Lyme 
Regis. 

"  If,"  writes  Dr.  Buckland,  in  his  '  Bridgewater  Treatise,'  "  we 
examine  these  creatures  with  a  view  to  their  capabilities  of  locomotion, 
and  the  means  of  offence  and  defence  which  their  extraordinary 
structure  afforded  to  them,  we  shall  find  combinations  of  form  and 
mechanical  contrivances  which  are  now  dispersed  through  various 
classes  and  orders  of  existing  animals,  but  are  no  longer  united  in  the 
same  genus.  Thus,  in  the  same  individual,  the  snout  of  a  porpoise 
is  combined  with  the  teeth  of  a  crocodile,  the  head  of  a  lizard  with  the 
vertebrae  of  a  fish,  and  the  sternum  of  an  Ornithorhynchus  with  the 
paddles  of  a  whale.  The  general  outline  of  an  Ichthyosaurus  must 
have  most  nearly  resembled  the  modern  porpoise  and  grampus.  It 
had  four  broad  feet  or  paddles,  and  terminated  behind  in  a  long  and 
powerful  taiL  Some  of  the  largest  of  these  reptiles  must  have 
exceeded  thirty  feet  in  length."  We  shall  now  endeavour  to  give  a 
sketch  of  the  organisation  of  these  Enaliosaurians. 

The  osteology  of  the  head  agrees  in  many  points  with  that  of  the 
crocodile,  but  the  orbit  of  the  eye  is  much  larger,  and  the  nostril  is 


not,  as  in  that  genus,  placed  near  the  point  of  the  snout,  but  near 
the  anterior  angle  of  tho  orbit,  as  in  some  other  lizards.  The  teeth, 
which  in  some  cases  amount  to  a  hundred  and  eighty,  arc  not  incased 
in  deep  and  distinct  sockets  as  in  the  crocodiles,  though  the  rudiments 
of  an  alveolar  separation  may  be  traced  in  the  small  ridges  between 
the  teeth  running  along  the  furrow  of  the  maxillary  bone  in  which 
they  are  set.  The  succession  of  teeth  is  managed  much  after  the  same 
manner  as  that  which  obtains  in  the  crocodiles  [Crocodimd.e],  the 
young  tooth  budding  up  at  the  base  of  the  old  tooth,  where,  as  it 
grows,  its  lateral  pressure  sets  the  absorbents  at  work  ;  the  base  of 
the  old  tooth  is  thus  partially  removed,  and,  as  the  new  tooth 
advances,  is  finally  displaced  to  make  room  for  its  more  efficient 
successor.  The  elongated  jaws  in  which  these  instruments  of  destruc- 
tion are  arranged  are  made  up,  as  in  many  of  the  crocodiles  and  the 
other  lizards,  of  many  thin  bony  plates,  so  as  to  produce  a  union  of 
lightness,  elasticity,  and  strength.  "  It  is  obvious,"  says  Dr.  Buckland, 
in  the  interesting  work  above  quoted,  "  that  an  under  jaw  so  slender 
and  so  much  elongated  as  that  of  a  Crocodile  or  Ichthyosaurus,  and 
employed  in  seizing  and  retaining  the  large  and  powerful  animals 
which  formed  their  prey,  would  have  been  comparatively  weak  and 
liable  to  fracture  if  composed  of  a  single  bone.  Each  side  of  the  lower 
jaw  was  therefore  made  up  of  six  separate  pieces,  set  together  in  a 
manner  which  will  be  best  understood  by  a  reference  to  the  figures. 
This  contrivance  in  the  lower  jaw  to  combine  the  greatest  elasticity 
and  strength  with  the  smallest  weight  of  materials,  is  similar  to  that 
adopted  in  biuding  together  several  parallel  plates  of  elastic  wood  or 
steel  to  make  a  crossbow;  and  also  in  setting  together  thin  plates  of 
steel  in  the  springs  of  carriages.  As  in  the  carriage-spring  or  com- 
pound-how, so  also  in  the  compound-jaw  of  the  Ichthyosaurus,  the 
plates  are  most  numerous  and  strong  at  the  parts  where  the  greatest 
strength  is  required  to  be  exerted ;  and  are  thinner  and  fewer  towards 
the  extremities,  where  the  service  to  be  performed  is  less  severe. 
Those  who  have  witnessed  the  shock  given  to  the  head  of  a  crocodile 
by  the  act  of  snapping  together  its  thin  long  jaws,  must  have  seen 
how  liable  to  fracture  the  lower  jaw  would  be  were  it  composed  of 
one  bone  only  on  each  side  :  a  similar  inconvenience  would  have 
attended  the  same  simplicity  of  structure  in  tho  jaw  of  the  Ichthyo- 
saurus. In  each  case  therefore  the  splicing  and  bracing  together  of  six 
thin  flat  bones  of  unequal  length  and  of  varying  thickness,  on  both 
sides  of  the  lower  jaw,  affords  a  compensation  for  the  weakness  and 
risk  of  fracture  that  would  otherwise  have  attended  the  elongation  of 
the  snout.  Mr.  Conybcare  points  out  a  further  beautiful  contrivance 
in  the  lower  jaw  of  the  Ichthyosaurus,  analogous  to  the  cross-bracings 
lately  introduced  in  naval  architecture." 

Hitherto  the  structure  of  the  skeleton  of  the  Ichthyosaurus  is,  as 
we  have  seen,  sauroid  ;  but  we  now  come  to  a  part  of  its  bony  frame, 
and  a  very  principal  part,  which  is  formed  on  the  ichthyoid  or  fishy 
type.  The  vertebral  column,  consisting  of  more  than  one  hundred 
vertebra?,  each  of  which  is  hollow  and  fashioned  after  the  manner  of 
those  of  fishes,  to  facilitate  the  progress  of  the  animal  through  the 
watery  medium  in  which  it  existed,  is  constructed  for  a  swimming, 
not  a  walking  animal ;  and  the  sauroid  type  is  here  departed  from  in 
favour  of  a  conformation  demanded  by  the  habits  of  the  animal.  A 
peculiarity  in  this  part  of  the  structure  is  noticed  by  Sir  E.  Home, 
the  annular  part  of  the  vertebra  being  neither  consolidated  with  its 
body,  as  in  quadrupeds,  nor  connected  by  a  suture,  as  in  crocodiles ; 
but  remaining  always  distinct,  and  articulating  by  a  peculiar  joint, 
resembling  a  compressed  oval  ball-and-socket  joint.  Mr.  Conybearo 
observes,  in  addition,  that  this  mode  of  articulation  co-operates  with 
the  cup-shaped  form  of  the  intervertebral  joints  in  giving  flexibility 
to  the  vertebral  column,  and  assisting  its  vibratory  motions  ;  for  had 
these  parts  been  consolidated,  as  in  quadrupeds,  their  articulating 
processes  must  have  locked  the  whole  column  together,  so  as  to 
render  such  a  motion  of  its  parts  impossible ;  but  by  means  of  this 
joint  every  part  yields  to  that  motion.  (Buckland,  '  Bridgewater 
Treatise.') 

Sir  Philip  Egerton,  in  his  paper  '  On  Certain  Peculiarities  in  the 
Cervical  Vertebra?  of  the  Ichthyosaurus,  hitherto  unnoticed '  ('  Geo]. 
Trans.,'  1836),  has  demonstrated  that  the  first  and  second  cervical 
vertebra?  (in  some  species  at  least)  are  anchylosed ;  and  he  further 
notices  a  very  remarkable  feature  which  at  once  distinguishes  these 
vertebra?  from  the  other  bones  of  the  spinal  column.  He  shows  that 
on  the  under  surface  of  each  bone  there  exists  an  unusual  enlarge- 
ment in  the  form  of  a  solid  wedge-shaped  process,  placed  transversely 
to  the  smaller  diameter  of  the  vertebra?.  By  this  arrangement  four 
triangular  planes  are  produced.  "  The  first  and  largest  is  based  upon 
the  lower  anterior  margin  of  the  atlantal  socket,  having  its  apex 
directed  downwards  and  backwards  until  it  meets  the  apex  of  a 
similarly-shaped  though  smaller  plane  proceeding  downwards  and 
forwards  from  the  posterior  margin  of  the  atlas.  The  third,  of  like 
shape  and  size  with  the  second,  extends  from  the  anterior  margin  of 
the  axis,  and  joins  the  apex  of  the  fourth,  which  inclines  forwards 
from  the  posterior  portion  of  the  same  bone.  This  fourth  plane  is 
considerably  smaller  than  the  others,  and  corresponds  in  size  with  a 
fifth,  placed  on  the  anterior  border  of  the  third  cervical  vertebra. 
When  therefore  the  three  anterior  vertebra?  are  in  their  natural 
position  the  arrangement  of  the  five  planes  is  as  follows  : — the  first 
and  largest  occupies  the  lower  front  of  the  atlas;  the  second  and 
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third,  by  tlio  union  of  their 
buses,  produeo  a  triangular 
socket  on  tho  under  surface 
of  the  atlas  and  axis;  and  a 
second  smaller  socket  is  formed 
between  the  axis  and  tho  third 
vertebra  by  a  similar  dispo- 
sition of  the  fourth  and  fifth 
planes."  Sir  Philip  adds  that 
the  second  bono  of  the  series 
is  frequently  found  with  tho 
atlas  and  axis,  and  is  not  un- 
commonly fixed  in  its  position 
by  anchylosis.  The  third  bono 
he  states  to  be  of  rare  occur- 
rence, in  consequence  of  its 
diminutive  size,  and  he  thinks 
that  in  some  species  it  is  pro- 
bably altogether  wanting.  He 
designates  these  bones  as  Sub- 
vertebral  Wedge-Bones.  The 
reader  will  find  in  the  same 
interesting  memoir  many  valu- 
able observations  on  the  struc- 
ture and  articulation  of  the 
cervical  vertebras,  the  com- 
bined result  of  which,  and  of 
the  reduction  of  the  inter- 
vertebral cavities,  must,  as  Sir 
Philip  remarks,  have  been  a 
considerable  increase  of  power 
in  this  part  of  the  spinal 
column  ;  and  he  further  states 
that,  proceeding  from  the 
lumbar  vertebra;  towards  tho 
head,  the  column  attains  its 


Head  ami  Sclerotic  Plates  of  Ichthyostunu. 


minimum  diameter  about  the  fifth  cervical  vertebra,  from  which  point 
to  the  occiput  it  increases  in  size  very  rapidly. 

The  ribs  appear  to  be  constructed  more  upon  the  sauroid  type, 
for  they  are  continuous  along  the  vertebral  column  from  the  head  to 


Lower  jaw  of  Ichthyosaurus.    Dr.  Buckland. 

the  pelvis ;  they  are  slender  and  mostly  bifurcated  at  the  end,  and 
many  of  them  are  united  in  front  across  the  chest.  Intermediate 
bones,  analogous  to  the  sternal  and  intermediate  costal  cartilages  in 
the  crocodiles  and  the  sterno- 
costal   arcs  in  Plesiosaurus, 


followed  by  the  bones  of  the 
fore  arm  ;  and  these  are  suc- 
ceeded by  numerous  regularly- 
disposed  polygonal  bones,  ex- 
ceeding, in  some  species,  the 
number  of  OIIC  hundred,  which 
form  the  paddle  or  fin.  In 
form  theso  bones  differ  both 
from  the  phalanges  of  lizards 
Rod  whales. 

Tho  bones  of  tho  pelvis 
closely  resemble  those  of  the 
crocodile,  and,  as  Sir  II.  De  la 
Beche  and  Mr.  Conybcare  ob- 
serve, the  femoral  bone  and 
posterior  paddle  are  altogether 
analogous  to  the  humerus  and 
anterior  paddle  ;  but,  contrary 
to  the  development  of  the 
posterior  extremities  of  quad- 
rupeds in  general,  they  aie 
very  considerably  smaller, 
nearly  in  the  proportion  of 
one  to  two. 

Dr.  Buckland,  with  refer- 
ence to  the  posterior  extremi- 
ties, or  paddles,  observes,  that 
these  are  wanting  in  the  Ceta- 
ceans, and  that  they  possibly 
compensate  for  the  absence  ot 
the  flat  horizontal  tail  with 
which  those  animals  are  fur- 
nished. In  a  paper,  '  On  the 
Dislocation  of  the  Tail,  at  a 
certain  Point,  in  the  Skele- 
tons of  many  Ichthyosauri,' 


read  by  Professor  Owen,  before  the  Geological  Society  of  London,  the 
author  commenced  bis  observations  by  referring  to  the  skeleton  of 
the  existing  Cetacea,  and  pointing  out  how  slight  is  the  indica- 
tion afforded  by  the  caudal  vertebras  of  the  large  terminal  fin, 
which  forms  in  that  class  so  important  an  organ  of  locomotion  ;  and 
the  improbability  that  its  presence  would  have  been  suspected  had 
the  Cetacea  been  known  only  by  their  fossil  remains,  in  consequence 
of  the  fin  having  consisted  entirely  of  decomposable  and  uuossified 
material. 

He  stated  that  the  depressed  flattened  shape  of  the  terminal 
vertebras,  which  gives  the  only  indication  of  the  horizontal  fin  (and 
which  character  is  not  present  in  all  the  Cetacea),  is  not  recognisable 
in  the  skeletons  of  the  Ichthyosauri  and  Plcsiosauri ;  but  he  proceeds 
to  describe  a  condition  of  the  tail  in  the  skeletous  of  the  Ichthyosauri 
which,  he  conceives,  affords  an  indication  of  a  structure  in  the 
extinct  animal  analogous  to  the  tegumentary  fin  of  the  Cetacea,  and 
which  has  not  been  suspected  by  the  authors  of  the  conjecturally- 
restored  figures  of  the  Ichthyosauri  already  published.    The  condition 

alluded  to  is  described  as  an 


arcs  in 
united  the  ribs  of  the  right 
side  to  those  of  the  left.  Dr. 
Buckland  is  of  opinion  that 
this  structure  was  probably 
subservient  to  the  purpose  of 
introducing  into  then-  bodies 
an  unusual  quantity  of  air, 
the  animal  being  by  these 
means  enabled  to  remain  long 
beneath  the  water  without 
rising  to  the  surface  for  the 
purpose  of  breathing. 

In  the  sternum  we  find  a 
combination  of  bones  admir- 
ably adapted  for  resistance. 
Of  this  part  of  the  bony  frame- 
work Mr.  Conybeare  says, — 
"  The  form  of  the  sternal  arch 
and  the  broad  surfaces  of  the 
clavicles  is  such  as  to  impart 
great  strength  to  the  chest, 

enabling  the  animal  to  breast  Sternal  arch  and  anterior  paddles  of  Ichthyosaurus. 

the  most  disturbed  waters  and  affording  an  extensive  surface  for 
the  attachment  of  powerful  muscles  to  assist  in  moving  the  ante- 
nor  extremities;  and  Dr.  Buckland  remarks  that  the  bones  com- 
posing  this  arch  are  combined  nearly  in  the  same  manner  as  in  the 
Omithorhynchus  of  Australia,  which  seeks  its  food  at  the  bottom  of 
lakes  and  rivers,  and  is  obliged,  like  the  Ichthyosaurus,  to  be  cou- 
tynually  rising  to  the  surface  to  breathe  air.  To  this  sternal  arch  the 
Ihl  ™°"f P-  ddles/,r1e  articulated  ;  they  are  nearly  one-half  larger  than 
£jlr> ten°r  J5^ d^s  and  m  this  part  of  the  structure  the  cetaceous 
type  appears  to  have  been  followed.    The  short  and  stout  humerus  is 


abrupt  bend  of  the  tail,  about 
one-third  of  its  whole  length 
distant  from  the  end,  and  at 
the  30th  caudal  vertebra  in 
the  Ichthyosaurus  communis; 
the  broken  portion  continuing 
beyond  the  dislocation  as 
straight  as  in  the  part  which 
precedes  it.  As  there  is  no 
appearance  of  a  modification 
of  structure  in  the  dislocated 
vertebras,  indicative  of  the  tail 
having  possessed  more  mo- 
bility at  that  point  than  at  any 
other,  and  as  the  dislocation 
has  taken  place  at  the  same 
point  in  seven  specimens 
examined  by  the  author,  he 
conceives  that  it  must  be 
due  to  some  cause  operating 
in  a  peculiar  manner  on 
the  dead  carcass  of  the  Ich- 
thyosaurus, in  consequence  of 
some  peculiarity  of  external  form,  while  it  floated  on  the  surface  of 
the  sea. 

A  broad  tegumentary  fin  composed  of  dense  but  decomposable 
material,  he  observed,  might  have  been  attached  to  the  terminal 
portion  of  the  tail ;  and  such  a  fiu  either  by  its  weight,  or  by 
presenting  an  extended  surface  to  the  beating  of  the  waves,  or  by 
attracting  predatory  animals  of  strength  sufficient  to  tug  at,  without 
tearing  it  off,  would  occasion,  when  decomposition  of  the  connecting 
ligaments  had  sufficiently  far  advanced,  a  dislocation  of  the  vertebra 
immediately  proximate  to  its  point  of  attachment.    The  two  portioua 
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of  the  tail,  with  the  rest  of  the  skeleton,  would  continue  to  be  held 
together  by  the  dense  exterior  integument,  until  the  rupture  of  the 
parietes  of  the  abdomen  at  some  yielding  point  had  set  free  the 
gases  generated  by  putrefaction;  and  the  skeleton,  having  under- 
gone certain  partial  dislocations,  from  the  decomposition  of  the  more 
yielding  ligaments,  would  subside  to  tho  bottom,  and  become 
imbedded  in  the  sedimentary  deposits,  exhibiting  the  fracture  of  the 
tail  alluded  to. 


Treatise'  (pi.  14),  which  shows  a  large  mass  of  fish  scales,  chiefly 
referrible  to  the  Pholidopluorus  limbatus,  intermingled  with  coprolitea 
throughout  the  entire  region  of  the  ribs,  and  in  tho  more  matured 
coprolites  themselves.  Dr.  Buckland,  to  whom  we  are  indebted  for 
the  history  of  these  curious  bodies,  says,  speaking  of  the  intestinal 
canal  of  the  Ichthyosauri : — •*'  Besides  tho  spiral  structure  and  conse- 
quent shortness  of  the  small  intestine,  we  have  additional  evidence  to 
show  even  the  form  of  the  minute  vessels  and  folds  of  the  mucous 


Ichthyosaurus  communis.    Dr.  liucklmd. 


With  respect  to  the  relative  position  of  this  conjectured  caudal 
tegumentary  fin  of  the  Ichthyosaurus,  Professor  Owen  could  not 
perceive  any  indication  of  its  horizontally  in  tho  forms  of  the 
vertebra;  which  he  supposes  to  have  supported  it;  and  he  regards  the 
superaddition  of  posterior  paddles  in  these  air-breathing  marine 
animals  as  a  compensation  for  the  absence  of  that  form  of  fin  which 
is  so  essential  in  the  Cctacea,  for  the  purpose  of  bringing  the  head  to 
the  surface  of  the  sea  to  inhale  tho  air.  On  the  other  hand  a  vertical 
caudal  fin  seems  especially  required  by  the  short-necked  and  stiff- 
necked  Ichthyosauri,  in  order  to  produce  with  sufficient  rapidity  the 
lateral  movements  of  the  head,  which  were  needed  by  those  predatory 
inhabitants  of  the  ancient  deep  ;  while  in  the  Plcsiosaurus  such  a  fin 
would  be  unnecessary,  in  consequence  of  the  length  and  mobility  of  the 
neck ;  and  Professor  Owen  concluded  by  stating,  that  in  those  skeletons 
of  Plcsiosauri  in  which  the  tail  is  perfect  it  is  straight,  and  presents 
no  indication  of  the  partial  fracture  or  bend  which  is  so  common  in 
the  tails  of  Ichthyosauri. 

Figures  of  the  tails  of  five  specimens  of  Icht7iyosauri,  belonging  to 
the  species  /.  communis,  I.  tcnuiroslris,  and  /.  intermedin!,  accompanied 
tho  paper. 

Professor  Owen  has  since  ascertained  that  the  terminal  caudal  verte- 
bra; of  the  Ichthyosaurus  are  compressed  or  flattened  from  side  to  side 
in  a  remarkable  degree  ;  a  circumstance,  he  observes,  confirming  the 
accuracy  of  the  conjecture  of  the  vertically  of  the  caudal  fin,  and  the 
best  proof  perhaps  of  its  actual  presence  in  the  living  animal. 

That  the  Ichthyosauri  enjoyed  the  sense  of  smelling  in  a  consider- 
able degree  can  hardly  be  doubted  from  the  structure  and  position 
of  the  nostrils,  nor  is  there  any  reason  for  supposing  that  they  were 
not  gifted  with  the  sense  of  taste ;  but  their  power  of  vision  must 
have  been  great,  and  indeed  Dr.  Bueklaud  justly  speaks  of  the  enor- 
mous magnitude  of  the  eye  as  very  much  exceeding  that  of  any  living 
animal,  and  as  being  the  most  extraordinary  feature  of  tho  head.  He 
alludes  to  .a  skull  of  Ichthyosaurus  platyodon  in  the  collection  of  Mr. 
Johnson  at  Bristol,  and  remarks  that  in  this  specimen  the  longer 
diameter  of  the  orbital  cavity  measures  fourteen  inches.  The  eye  has, 
as  Mr.  Conybcare  remarks,  its  sclerotica  composed  of  a  bony  or  rather 
scaly  substance,  subdivided  into  thirteen  plates,  as  will  be  seen  in  the 
cut  (cols.  201, 202),  where  two  of  these  plates  are  represented  separately. 
Mr.  Conybeare,  in  the  passage  to  which  we  have  referred,  goes  on  to 
state  that  he  had  then  before  him  the  eye  of  a  middle-sized  lizard  from 
Germany,  which  has  a  structure  exactly  similar,  excepting  that  the 
plates  were  more  numerous  :  this,  he  states,  was  pointed  out  to  him 
by  the  late  Mr.  Miller;  and  he  adds  that  the  Chameleon  and  Iguana 
have  similar  osseous  lamina;,  as  has  the  Tortoise,  but  that  in  this  latter 
animal  they  form,  as  in  birds,  the  anterior  disc.  This  conformation 
was  highly  important  to  the  adjustment  of  an  organ  whose  functions 
were  demanded  both  above  and  below  the  surface  of  the  water. 
[Bikds.]  The  sense  of  hearing  appears  to  have  been  sufficiently 
developed,  and  that  of  touch  was  probably  about  upon  a  par  with 
the  sensations  of  the  modern  cetaceans. 

An  enormous  expansion  of  the  jaws,  which  were  so  constructed  as 
to  bear  the  shock  of  the  most  violent  collision,  and  were  furnished 
with  a  constant  succession  of  testh,  formed  an  organ  of  seizure  well 
fitted  to  the  voracity  of  an  animal  that  not  only  preyed  upon  fishes 
and  other  marine  animals,  but,  like  the  ravenous  pike  of  our  fresh- 
waters,  fed  upon  its  own  congeners  and  even  species.  The  prey  was 
transmitted  into  a  stomach,  which  must  have  been  nearly  co-extensive 
with  the  cavity  of  the  body,  and  the  contents  were  thence  made  to 
pass  through  an  intestinal  canal  which  appears  to  have  resembled,  as 
Dr.  Buckland  observes,  the  spiral  intestines  of  some  of  the  swiftest 
and  most  voracious  of  our  modem  fishes. 

The  evidence  upon  which  this  assertion  is  made  is  to  be  found  in 
various  specimens,  like  that  in  the  Oxford  Museum,  from  the  lias  at 
Lyme  Regis,  and  figured  by  Dr.  Buckland  in  his  'Bridgewater 


membrane  by  which  it  was  lined.  This  evidence  cousists  in  a  series 
of  vascular  impressions  and  corrugations  on  tho  surface  of  the  copro- 
lite,  which  it  could  only  have  received  during  its  passage  through  the 
windings  of  this  flat  tube.  If  we  attempt  to  discover  a  final  cause 
for  these  curious  provisions  in  the  bowels  of  the  extinct  reptile  inha- 
bitants of  the  seas  of  a  former  world,  we  shall  find  it  to  be  the  same 
that  explains  the  existence  of  a  similar  structure  in  the  modern 
voracious  tribes  of  sharks  and  dog-fishes.  As  the  peculiar  voracity  of 
all  these  :mimals  required  the  stomach  to  be  both  large  and  long, 
there  would  remain  but  little  space  for  the  smaller  viscera ;  these  are 
therefore  reduced,  as  wo  have  seen,  nearly  to  the  state  of  a  flattened 
tube,  coiled  like  a  corkscrew  around  itself;  their  bulk  is  thus  mate- 
rially diminished,  whilst  the  amount  of  .absorbing  surface  remains 
almost  the  same  as  if  they  had  been  circular.  Had  a  large  expansion 
of  intestines  been  superadded  to  the  enormous  stomach  and  lungs  of 
the  Ichthyosaurus,  the  consequent  enlargement  of  the  body  would 
have  diminished  tho  power  of  progressive  motion,  to  the  great  detri- 
ment of  an  animal  which  depended  on  its  speed  for  the  capture  of  its 
prey.  The  above  facta,  which  we  have  elicited  from  the  coprolitic 
remains  of  the  Ichthyosauri,  afford  a  new  and  curious  contribution  to 
our  knowledge  both  of  the  anatomy  and  habits  of  the  extinct  inhabit- 
ants of  our  planet.  Wc  have  found  evidence  which  enables  us  to  point 
out  the  existence  of  beneficial  arrangements  and  compensations  even 
in  those  perishable  yet  important  parts  which  formed  their  organs  of 
digestion.  We  have  ascertained  the  nature  of  their  food  and  the 
form  and  structure  of  their  intestinal  canal ;  and  have  traced  the 
digestive  organs  through  three  distinct  stages  of  descent,  from  a  large 
and  long  stomach,  through  the  spiral  coils  of  a  compressed  ileum,  to 
their  termination  in  a  cloaca,  from  which  the  coprolites  descended 
into  the  mud  of  the  nascent  lias.  In  this  lias  they  have  been  interred 
during  countless  ages,  until  summoned  from  its  deep  recesses  by  the 
labours  of  the  geologist  to  give  evidence  of  events  that  passed  at  the 
bottom  of  the  ancient  seas  in  ages  long  preceding  the  existence  of 
man."    ('  Bridgewater  Treatise.') 


Coprolite  of  Ichthyosaurtis.    Dr.  Buckland. 
a.  Magnified  scale  of  Pholidophorus  limbatus  imbedded  therein  (internal  view) ; 
b,  external  view  of  the  same. 

The  external  integument  appears  to  have  been  a  simple  naked  skin 
unprotected  by  any  defence ;  it  probably  resembled  in  some  degree 
the  dermal  covering  of  the  cetaceans. 

The  structure  of  these  reptiles  has   been  sometimes  referred  to  as 
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supporting  tho  doctrine  of  the  transmutation  of  Hpocies,  and  those 
animals  have  been  regarded  as  transitionary  forms  from  the  Fish  t<>  the 
Reptile.  Professor  Owen  thus  refers  to  this  opinion,  in  nil  '  Report 
ou  British  Fossil  Reptiles,'  made  to  tho  British  Association  in  133!) 
and  1840  :  — 

"  The  nearest  approximation  to  the  organisation  of  fishes  is  made 
by  the  Ichthyosaurus,  an  extinct  genus  which  appears  to  have  been 
introduced  into  the  ancient  seas  subsequent  to  the  deposition  of  the 
strata  inclosing  the  remains  of  the  thecodont  lizards.  The  iehthyio 
characters  of  this  genus  of  marine  Saurians  are  not  of  a  very  important 
kind,  being  limited,  liko  modifications  of  the  mammalian  type  in 
whales,  to  a  relationship  with  locomotion  in  water,  whilo  all  tho 
modifications  of  the  skoloton  which  are  connected  with  tho  respiratory, 
digestive,  or  generative  functions,  are  conformable  with  the  highest 
or  Saurian  typo  of  reptiles — such  as  tho  cranial  anatomy  (tho  largo 
size  of  the  intermaxillary  bones  excoptod),  the  dental  structure,  which 
corresponds  with  that  of  the  posterior  teeth  in  alligators ;  the  articu- 
lation of  the  ncurapophyses  to  the  bodies  of  the  vertebra);  the 
complicated  pectoral  arch ;  tho  sternum,  and  complete  abdominal 
cincture  of  ribs,  &c.  Tho  circle  of  numerous  imbricated  sclerotic 
bones  reaches  its  maximum  of  development  in  the  Ichthyosaurus;  but 
this  is  an  exaggeration  of  a  structure  feebly  shadowed  forth  in  some 
existing  Saurians,  and  more  strongly  shown  in  birds,  rather  than  a 
repetition  of  the  simple  bony  sclerotic  cup  in  fishes.  By  no  known 
f  irms  of  fossil  animals  can  we  diminish  the  wide  interval  whicli  divides 
the  most  sauroid  of  fishes  from  an  Ichthyosaurus.  This  most  extra- 
ordinary reptile  is  a  singular  compound  in  which  iehthyic,  cetacean, 
and  ornithic  characters  are  engrafted  upon  an  essentially  Saurian  type 
of  structure.  The  Ichthyosaurus  is  therefore  just  such  a  form  of 
animal  as  might  be  expected,  were  specific  forms  unstable,  to  demon- 
strate a  mutation  of  characters  or  some  tendency  towards  a  progressive 
development  into  a  higher  and  more  consistent  type  of  organisation  ; 
nor  is  the  field  for  testing  the  transmutation  theory  less  ample  than 
the  subject  is  favourable.  We  have  the  opportunity  of  tracing  the 
Ichthyosauri,  generation  after  generation,  through  tho  whole  of  the 
immense  series  of  strata  which  intervene  between  the  new  red-sand- 
stone and  the  tertiary  deposits.  Not  only  however  is  the  generic 
type  strictly  adhered  to,  but  the  very  species  which  made  its  first 
abrupt  appearance  in  the  lowest  of  the  oolitic  series  maintains  its 
characters  unchanged  and  recognisable  in  the  highest  of  the  secondary 
strata.  In  the  chalk  formations,  for  example,  the  genua  Ichthyosaurus 
quits  the  stage  of  existence  as  suddenly  as  it  entered  it  in  the  lias, 
and  with  every  appreciable  osteological  character  unchanged. 

"  In  the  different  species  of  the  Ichthyosaurus  founded  upon  minor 
modifications  of  the  skeleton,  several  appear  contemporaneously  in 
the  strata  where  the  genus  is  first  introduced ;  and  those  which 
remain  the  longest  manifest  as  little  change  of  specific  as  of  generic 
characters.  There  is  no  evidence  whatever  that  one  species  has  suc- 
ceeded or  been  the  result  of  the  transmutation  of  a  former  species. 
The  tenuirostral  Ichthyosaurus  existed  at  the  same  time,  and  under 
the  same  external  influences,  as  the  stronger  and  shorter-jawed 
Ichthyosaurus  communis  ;  just  as  the  tenuirostral  Delphinus  Ganycticus 
co-exists  at  present  with  the  short-jawed  porpoise. 

"  If  the  relative  periods  of  existence  of  the  different  Enaliosaurian 
reptiles  were  not  well  ascertained,  and  room  were  allowed  for  con- 
jecture as  to  their  successive  appearance  on  this  planet,  it  woidd  be 
ns  easy  as  seductive  to  speculate  on  the  metamorphoses  by  which  their 
organic  framework,  influenced  by  varying  conditions  during  a  lapse 
of  ages,  might  have  been  gradually  modified,  so  as  to  have  successively 
developed  itself  from  an  Ichthyosaur  to  a  Plesiosaur,  and  thence  to  a 
Crocodile. 

"  We  may  readily  conceive,  for  example,  the  fish-like  characters  of 
the  vertebral  column  of  the  Ichthyosaurus  to  have  been  obliterated 
by  a  filling  up  of  the  intervertebral  cavities  through  ossification  of 
the  intermediate  elastic  tissue,  and  the  Plesiosaurian  type  of  vertebra 
to  be  thus  acquired.  The  normal  digits  of  the  fin  might  be  supposed 
to  become  strengthened  and  elongated  by  more  frequent  reptation 
on  dry  laud,  and  thus  to  cause  an  atrophy  of  the  supernumerary  fingers ; 
phalanges  of  a  more  saurian  figure  might  have  been  produced  by  the 
confluence  of  a  certain  number  of  digital  ossicles ;  the  head  might 
be  shortened  by  a  stunted  growth  of  the  intermaxillary  bone,  and 
thus  be  reduced  to  Plesiosaurian  proportions.  The  teeth  might  become 
more  firmly  fixed  by  the  shooting  of  bony  walls  across  their  interspaces, 
as  in  the  young  Crocodiles. 

"  If  we  now  elongate  the  bodies  of  the  vertebra;,  reduce  some 
twenty  pairs  of  anterior  ribs  to  hachet-bones,  place  the  fore  paddles 
at  a  corresponding  distance  from  the  head,  and  the  hind  paddles  pro- 
portionately nearer  the  tail,  little  more  will  be  required  to  complete 
the  transmutation  of  the  Ichthyosaur  into  the  Plesiosaur.  If  next, 
in  adaptation  to  a  gradual  change  of  surrounding  circumstances,  the 
jaws  of  the  Plesiosaur  become  lengthened  to  the  proportions  of  those 
of  the  Tenuirostral  Ichthyosaur,  but  at  the  expense  of  the  maxillary 
instead  of  the  intermaxillary  bones,  preserving  the  socketed  implanta- 
tion of  the  teeth ;  if,  to  balance  the  elongation  of  the  jaws  the  neck 
at  the  same  time  shrank  to  nearly  its  former  Ichthyosaurian  propor- 
tions, with  some  slight  modification  of  the  Plesiosaurian  type  of  the 
vertebra; ;  if  a  further  development  and  a  more  complete  separation 
of  the  digits  of  the  fore  and  hind  members  were  to  take  place,  so  that 


they  might  serve  for  creeping  as  well  as  swimming;  if  the  exposure 
of  tho  surface  to  two  different  media,  and  of  tho  entire  animal  to 
perils  of  land  as  well  as  of  sea,  were  to  be  followed  by  the  ossification 
of  certain  parts  of  the  skin,  and  the  acquisition  by  this  change  of  a 
dermal  armour  — such  we  might  conceive  to  be  the  leading  steps  in 
tho  transmutation  of  tho  Plesiosaur  into  tho  Teleowaur. 

"  And  if  tho  three  forms  of  extinct  Saurians,  whose  changes  of 
specific  and  generic  characters  have  thus  been  speculated  on,  had 
actually  succeeded  each  other  in  strata  successively  superimposed  in 
tho  order  in  which  they  have  here  been  hypothetically  derived  fV  nn 
one  another,  some  colour  of  probability  might  attach  itself  to  this 
hypothesis,  and  there  would  bo  ground  for  searching  more  closely  into 
the  anatomical  and  physiological  possibilities  of  such  transmutations. 
Ichthyosaurus,  I'lcsiosaurus,  and  Tdcosaurus  are  however  genera  which 
appeu  contemporaneously  on  the  stage  of  vital  existence  :  one  neithci 
preceded  nor  came  after  tho  other.  How  the  transmutation  theory  is  to 
be  reconciled  to  these  facts  is  not  obvious ;  nor  to  these  other,  viz.,  that 
tho  Teleosaur  ceases  with  oolite,  while  the  Ichthyosaur  and  Plesiosaur 
continuo  to  coexist  to  the  deposition  of  the  chalk,  and  disappear 
together  alike  unchanged  ;  tho  Ichthyosaur  manifesting  as  little  ten- 
dency to  develop  itself  into  a  Plesiosaur,  as  this  to  degrade  itself  into 
the  more  fish-like  modification  of  the  Enaliosaurian  type." 

One  of  tho  finest  collections  of  the  remains  of  these  animals  existing 
is  that  in  the  British  Museum.  Altogether  "  there  are  about  thirty 
very  fine  specimens,  including  tho  most  interesting  of  the  separate 
crania,  paddles,  vertebral  columns,  &c,  besides  a  great  number  of 
isolated  bones,  parts  of  skulls  ami  jaws,  coprolites,  and  other  remains 
of  Ichthyosauri."  (Mantell.) 

The  following  are  the  species  of  this  genus  which  have  been  at 
present  made  out : — 

/.  tenuirostris  (Couybeare).  It  is  characterised  by  the  great  length 
and  slenderuess  of  the  jaws,  which  resemble  in  this  respect  the 
maxillary  organs  of  the  (Javial,  or  Tdcosaurus.  The  length  of  the 
mouth  is  produced  by  the  elongation  of  the  intermaxillary  bones  and 
of  the  dentary  bones  of  the  lower  jaw.  The  malar  bone  i3  remark- 
ably long  and  slender.  The  cranium  is  flat,  and  the  orbits  are  very 
large.  The  teeth  slender,  GO  to  90  on  each  side  the  upper  jaw,  and 
00  on  each  ramus  of  the  lower  jaw.  The  anterior  extremities,  or 
paddles,  are  much  larger  than  the  posterior  pair,  and  very  strong  and 
masdve.  The  shafts  of  the  humerus  and  femur  are  relatively  long, 
and  their  distal  ends  broad.  This  species  attains  a  length  of  13  or 
14  feet;  the  largest  teeth  are  an  inch  and  a  half  in  length.  It  was 
named  by  Mr.  Hawkins  /.  chirostrongulostinus  (Round-Boued-Paddla 
Fish-Lizard).    It  is  figured  in  his  remarkable  work  ou  these  creatures 

/.  intcrmedius  (Conybeare).  The  teeth  are  more  acutely  conical 
than  in  /.  communis,  and  the  stria;  less  prominent,  but  are  less  slender 
than  in  the  preceding  species.  The  maxillary  portion  of  the  skull  is 
relatively  shorter,  and  converges  more  regularly  to  the  front  than  in 
/.  communis,  and  the  teeth  are  longer,  more  slender,  and  numerous. 
This  species  has  been  the  most  commonly  found,  and  ranges  through- 
out the  Lias  formation  of  England.  There  are  two  specimens  in  the 
British  Museum,  one  7  feet  in  length,  the  other  6  feet. 

/.  longipennis.  The  species  thus  named  in  the  British  Museum  is 
from  the  Lias  of  Whitby  in  Yorkshire.  Dr.  Mantell  says  that  he  is 
not  aware  of  any  description  of  this  species. 

I.  communis  (Couybeare).  The  skull  is  wide  behind,  and  rapidly 
contracts  to  the  base  of  the  jaws,  which  are  prolonged  and  sub-com- 
pressed. The  teeth  are  relatively  large,  round,  conical,  and  longi- 
tudinally furrowed,  the  base  being  expanded  and  deeply  grooved, 
40  to  50  on  each  side  the  upper  jaw,  and  25  to  30  in  each  ramus  of  the 
lower  jaw.  The  anterior  paddles  are  three  times  longer  than  the 
posterior  pair,  and  are  proportionately  broader,  and  contain  a  greater 
number  of  ossicles  than  in  other  species.  This  character  induced 
Mr.  Hawkins  to  call  it  /.  cliiropolyostinus  (Many-Boned-Paddle  Fi.-h- 
Lizard).  There  are  8  metacarpal  bones  and  212  ossicles.  The 
humerus  is  relatively  shorter  and  stouter  than  in  any  other  species. 
It  has  17  sclerotic  plates  to  the  eye.  This  is  one  of  the  larger  species 
of  the  genus,  as  some  of  the  specimens  indicate  a  length  of  14  feet. 
It  is  supposed  this  species  had  a  large  tegumentary  caudal  fin,  which 
is  rendered  probable  by  the  laterally  compressed  form  of  the  terminal 
caudal  vertebra;,  as  first  ascertained  by  Sir  Philip  Egerton. 

/.  platyodon  (Conybeare).  This  is  the  largest  of  the  species,  and 
specimens  have  been  procured  30  feet  in  length.  The  orbit  in  some 
specimens  is  1  foot  in  diameter,  and  the  teeth  2i  inches  in  length. 
The  teeth  are  distinguished  by  the  form  of  the  crown,  which  is 
conical  and  subcompressed,  and  has  a  sharp  ridge  on  each  side  ;  the 
base  is  not  grooved  as  in  the  teeth  of  /.  communis.  This  character 
of  the  teeth  suggested  the  specific  name.  The  dental  formula  is 
45  45 

 The  vertebra  are  about  120  in  number.    The  anterior  and 

40—40 

posterior  paddles  are  equal  in  size.  This  structure  induced  Mr. 
Hawkins  to  name  this  species  /.  chiroligostinus  (Few-Boned-Paddle 
Fish-Lizard).  The  humerus  is  short  in  proportion  to  its  breadth. 
The  femur  is  proportionately  larger  than  in  other  species. 

/.  lonchiodon  (Owen).  The  teeth  are  more  slender  in  proportion  to 
their  length  than  in  the  other  species.  Their  base  is  cylindrical  and 
regularly  fluted ;  the  transverse  section  of  the  crown  is  nearly  circular, 
not  compressed.   The  paddle  is  relatively  less  than  in  the  last  species. 
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A  specimen  of  this  species  in  the  British  Museum  measures  15  feet 
in  length,  nud  was  obtained  by  Miss  Auning  at  Lyme  Regis.  The 
great  interest  of  this  fossil  consists  in  the  fact  that  the  parts  of  the 
os  hyoides  are  in  a  state  of  preservation. 

I,  longirostris.  A  specimen  from  Whitby  is  about  G  feet  in  length. 
It  has  a  remarkably  slender  and  elongated  muzzle.  It  is  not  otherwise 
in  a  well-preserved  condition,  and  Dr.  Mantell  says  that  it  is  not 
figured  or  described. 

/.  latifrons  (Konig).  It  is  characterised  by  the  great  breadth  of 
the  fore  part  of  the  cranium  and  the  largo  size  of  the  parietal  foramen. 
The  periphery  of  the  vertebra;  is  flatter  than  in  those  of  other  species. 
The  upper  portion  of  the  circle  of  sclerotic  plates  remains  in  the 
orbit  in  the  specimen  in  the  Museum. 

With  regard  to  the  geological  distribution  of  these  animals,  they 
abound  throughout  the  Lias  and  Oolitic  Formations.  The  chief  repo- 
sitory has  been  hitherto  considered  to  be  in  the  Lias  at  Lyme  liegis, 
but,  as  Dr.  Buckland  states,  they  abound  along  the  whole  extent  of 
this  formation  throughout  England,  from  the  coasts  of  Dorset,  through 
Somerset  and  Leicestershire,  to  the  coast  of  Yorkshire.  The  Lias  of 
Germany  and  France  contains  them.  "  The  range  of  the  genus 
Ichthyosaurus,"  says  Dr.  Buckland,  "  seems  to  have  begun  with  the 
Muschelkalk,  and  to  have  extended  through  the  whole  of  the  Oolitic 
period  into  the  Cretaceous  Formation.  The  most  recent  stratum  iu 
which  any  remains  of  this  genus  have  yet  been  found  is  the  Chalk 
Marl  at  Dover,  where  they  have  been  discovered  by  Dr.  Mautell :  I  have 
found  them  in  the  Gault  near  Benson,  Oxon."  ('  Bridgewater  Treatise.') 

K'HTHYOSIA'GONES  (Uiippel),  one  of  the  many  names  (as 
Apiychus,  Von  Mayer ;  Solenita  and  Tdlinitcs,  Schlotheiin;  Triyond- 
litcs,  Parkinson  ;  Lefaditcs,  Germar)  which  have  been  given  to  the 
pair  of  shelly  bodies  found  in  many  of  the  Oolitic  Koeks,  and  not 
unfrequentlj-  in  the  apertures  of  A  mmonita  at  Solenhofen,  so  as  to 
prove  their  connection  with  the  animal  which  inhabited  that  shell.  By 
ROppell  and  Voltz  they  were  conceived  to  form  an  operculum.  The 
two  valves  meet  on  a  strait  toothless  hiugc-line,  their  free  edges 
forming  the  remaining  two  sides  of  a  triangle  rounded  at  its  apex. 
The  substance  of  the  shell  is  transversely  fibrous ;  its  inner  surface 
concentrically  striated  with  lines  of  growth.  (Parkinson,  Org.  Rem., 
pi.  xiii.  fis.  9,  10,  12.) 

I'CICA,  a  genus  of  Plants  belonging  to  the  natural  order  Burseracea:. 
It  has  a  small  obtusely  5-toothcd  calyx  ;  5  petals  inserted  under  the 
disc,  recurved,  sessile,  valvate;  10  stamens  shorter  than  the  petals 
inserted  with  them;  a  cup-shaped  disc  with  10  crenatures  at  the 
margin  ;  a  sessile  5-celled  ovary  with  two  collateral  pendulous  ovules 
in  each  cell ;  a  very  short  style  ;  a  5-augled  stigma ;  a  globose  obtuse 
1-3-cellcd  drupe  with  thick  and  fleshy  dissepiments ;  resinous  seeds 
without  albumen.  The  species  are  shrubs  or  trees  with  unequally 
pinnate  leaves,  and  white  flowers  seated  on  pauicled  racemes  which 
are  terminal  or  axillary. 

/.  helcrophylla  has  ternate  or  pinnate  leaves,  with  stalked,  ovate, 
acuminated,  entire,  simply-veined  leaflets  ;  the  racemes  simple,  rather 
shorter  than  the  leaves.  This  plant  is  the  /.  Aracouchini  of  Aublet. 
It  is  a  tree  50  feet  in  height,  growing  in  Guyana,  on  the  banks  of 
the  river  Courou,  where  it  is  called  by  the  natives  Aracouchini. 
AVhen  an  incision  is  made  in  the  bark  of  this  tree  a  yellow  balsamic 
aromatic  fluid  exudes,  which  retains  its  fluidity  a  long  time  after 
exposure  to  the  air.  This  fluid  is  used  by  the  Guyanese  a3  an  appli- 
cation to  wounds.  A  resin  is  found  also  in  the  seeds,  and  the  natives 
of  Guyana  carry  the  nuts  about  with  them  on  account  of  the  scent 
they  give  out.  These  nuts  they  often  send  as  presents  to  their  friends. 
The  Caribs  also  use  the  exudation  for  mixing  with  oil,  with  which 
they  anoint  their  bodies. 

/.  hiptaphylla  has  5-7-stalked  oblong  acuminated  leaflets,  with  the 
racemes  few -flowered,  somewhat  corymbose,  and  six  times  shorter 
than  the  petiole.  It  is  a  small  tree,  a  native  of  the  woods  of  Guyana, 
where  it  is  called  Arbre  d'Eucens.  The  whole  plant  is  sweet-scented, 
and  like  the  last  species  yields  a  clear  balsamic  fluid  when  it  is  wounded. 
It  is  burned  as  a  perfume,  and  used  as  a  remedy  in  dysentery.  The 
seeds  are  contained  in  a  viscid  pulp  which  hardens  into  a  gray  resin, 
and  is  used  by  the  natives  for  burning  as  a  perfume.  The  Carib  name 
of  this  tree  is  Arouaou. 

There  are  several  species  of  Icica,  all  of  which  yield  the  same 
transparent  fluid,  resembling  turpentine  in  many  of  its  properties. 
/.  Icicariba,  a  native  of  Brazil,  yields  a  resin,  which  is  brought 
into  the  market  under  the  name  of  Gum  Elemi,  but  is  not  the  true 
gum  of  that  name.  /.  decandra  is  found  in  the  woods  of  Guyana, 
where  it  is  called  Chipa.  The  fluid  which  exudes  from  it  yields  on 
evaporation  a  resin.  /.  altissima  grows  in  Guyana.  There  are  two 
varities  of  this  tree,  known  by  the  name  of  White  Cedar  and  Red 
Cedar.  The  latter  is  a  very  durable  wood,  and  is  used  for  making 
household  furniture,  boats,  canoes,  &c. 

(Don,  Dichlamydeous  Plants  ;  Burnett,  Outlines  of  Botany  ;  Lindley, 
Flora  Medica.) 

ICOSA'NDRIA,  one  of  the  classes  in  the  sexual  system  of  Botany 
invented  by  Linna2us.  The  name  literally  means  20  stamens,  but  it 
was  only  applied  by  Linna:us  to  plants  having  an  indefinite  number 
of  stamens  inserted  into  the  calyx. 

ICTERIA.  [Merulid^.] 

ICTERUS.  [Stubnidje.] 


FCTIDES,  a  name  given  by  M.  Valenciennes  to  tho  Benturongs,  a 
genus  of  Plantigrade  Mammalia,  which  F.  Cuvier  had  previously 
referred  to  the  genus  Paradoxurus.   It  is  the  A  rctictis  of  Temmiuck. 

F.  Cuvier,  in  his  '  Dents  dr s  Mammiferes,'  states  that  he  pub- 
lished, under  the  name  of  Paradoxurus  albifrons,  in  the  9th  volume  of 
the  '  Mdmoires  du  Museum,'  the  figure  of  an  animal  which  had  been 
sent  to  him  from  Calcutta  by  M.  Alfred  Duvaucel ;  and  that  he  con- 
jectured, from  the  external  characters  and  the  general  physiognomy, 
that  tho  animal  which  it  represented  belonged  to  the  genus  Paradox- 
urus. Having  subsequently  examined  the  teeth  (an  examination 
which  he  states  he  owed  to  M.  Valenciennes,  who  had  found  the  skin 
and  the  bead  of  the  animal  in  the  cabinet  of  Brussels,  and  had 
obtained  them  through  the  complaisance  of  the  director,  M.  Drapier), 
F.  Cuvier  states  that  there  is  much  resemblance  in  the  dentition 
to  that  of  Paradoxurus  Ictides  belongs,  he  thinks,  to  the  family  of 
Civets,  which  is  characterised  by  a  tubercular  molar  tooth  in  the 
lower  jaw,  and  by  two  similar  molars  in  the  upper  jaw ;  and  he  thinks 
that  it  is  '  saus  contredit '  most  approximated  to  Paradoxurus,  though 
it  approaches  Procyon  nearer  than  that  genus,  that  is  to  say,  the  teeth 
of  Ictides  show  an  increase  of  thickness,  and  have  become  more  tuber 
culous.    He  places  it  between  the  Civets,  &c.  and  the  Suricates. 

Cuvier,  who  gives  Ictides  a  position  between  Ailurut  [Panda]  and 
the  Coatis  ( ATrsua),  says  that  it  still  bears  some  resemblance  to  Procyon 
iu  its  dentition ;  but  he  remarks  that  the  last  three  molars  of  the 
upper  jaw  are  much  smaller  and  less  tuborculous,  and  that  this  is 
especially  true  of  the  last  of  all  in  each  jaw,  which  is  very  small  and 
nearly  simple. 

Dr.  J.  E.  Gray  gives  Arctictis  as  a  synonym  of  Ictides,  in  his  sub- 
family Vivcrrina,  the  fourth  of  his  family  Pelidx. 

M.  Lesson  thinks  that  the  genus  approaches  nearer  to  Procyon  than 
to  Paradoxurus,  but  he  arranges  it  between  Ailurus  and  Paradoxurus. 

Mr.  Swainson,  adopting  Temminck'a  name,  which,  if  it  appeared 
first  with  a  generic  description,  ought  to  be  retained,  makes  the  form 
the  first  genus  of  his  family  Didelphida,  or  Opossums,  observing  that 
it  is  not  marsupial. 

It  has  the  following  characters : — Head  rather  Bhort,  muzzle 
pointed ;  ears,  which  are  small,  tufted  with  long  hairs ;  tail  long, 
hairy,  prehensile  ;  feet  with  five  toes  on  each  foot. 


Dental  Formula : — Incisors,  — ;  canines,  - — 
'6  'l— l' 


molars,  - — _  =  36. 
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Teeth  of  Ictides.  F.  Cuvier. 
One-sixth  larger  than  natnr«. 
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Tlie  author  of  the  'Analytical  Notice  of  Books'  ('Zool,  Journ.,'  vol. 
ii.)  says,  when  reviewing  tho  '  Histoiro  Naturello  des  MammifcreH,' 
Nos.  xli.-I.,  that  between  tho  Vivcrrine  Family  and  thatwliieh  is  com- 
posed of  the  Racoons  and  Bears  there  had  existed  a  considerable  gap, 
which  is  now  in  a  great  measure  filled  up  by  the  newly  discovered 
forms,  the  Bcnturong  and  tho  Panda.  Tho  external  appearance,  ho 
remarks,  of  the  Ictidea  corresponds  in  some  degree  with  both  that  of 
the  civets  and  racoons,  having  tho  plantigrade  motion  of  the  latter 
and  the  slender  snout  of  tho  former.  It  is  indeed  completely  planti- 
grade, and  has  on  each  foot  five  toes  armed  with  strong  compressed 
claws,  apparently  adapted  for  climbing.  "  Its  tail,  the  thickness  of 
which  at  its  commencement  is  almost  monstrous,  is  prehensile  beneath, 
without  being  terminated  by  a  naked  skin,  like  that  of  Aides,  but 
resembling  entirely  the  tail  of  the  Sajous.  The  eye,  like  that  of  the 
domestic  cat,  has  the  pupil  vertically  elongated  ;  the  habits  of  the 
Ictides  are  consequently  nocturnal.  The  ears  are  small  and  rounded  ; 
and  the  nostrils  are  surrounded  by  a  muzzle,  which  is  divided  into  two 
portions  by  a  deep  sulcus.  The  hairs  are  long  and  thick,  and  a 
peculiar  character  is  given  to  the  physiognomy  by  tho  moustaches, 
which  arc  v<  ry  voluminous  on  the  lips,  the  eyes,  and  the  cheeks,  and 
by  the  pencil  of  long  and  numerous  hairs  which  terminates  the  ears. 
The  cry  is  intermediate  between  those  of  a  cat  and  a  dog."  The 
species  are  found  in  India. 

/.  albifrons.  Fur  gray  ;  hairs  long,  silky,  black  at  the  base,  and 
white  in  their  extreme  third,  shorter  on  the  head  and  limbs ;  sides  of 
the  snout,  forehead,  pencils  of  the  ears  (which  are  edged  with  white), 
black  ;  upper  part  of  the  snout  and  forehead  white  ;  iris  yellow  ; 
belly  gray,  with  shorter  hairs  than  those  on  the  upper  parts  of  the 
body.  Size,  that  of  a  very  large  domestic  cat.  In  another  specimen 
the  sides  of  the  snout,  and  the  tail,  its  extremity  excepted,  were 
gray.  It  inhabits  Bootan,  Nepaul  (Kachar  :  though  they  occasionally 
occur  in  the  central  region  of  Nepaul.  Hodgson). 

Sir  Thomas  Stamford  Raffles  describes  the  gait  of  this  Bcnturong 
as  low  and  crouching,  the  body  being  long  and  heavy,  and  the  legs 
short.  The  tail,  thick  at  its  insertion,  gradually  tapers  to  the  extremity, 
where  it  curls  upwards.  In  climbing  trees  the  animal  is  assisted  by 
this  tail,  which  is  strong.  One  that  was  kept  alive  many  years  by 
Major  Farquhar  partook  both  of  animal  and  vegetable  food.  Slow  in 
motion,  and  timid  in  disposition,  the  animal  sleeps  much  during  the 
day  :  the  night  is  the  season  of  its  comparative  activity.  Two  other 
species  have  been  described. 

ICTINIA.  [Falconidje.] 

IDALIA.  [Nudihranchiata.] 

IDE,  a  Fish.    [Leuciscos  ] 

IDIA,  Lamouroux's  name  for  a  genus  of  recent  Polyparia,  allied  to 
Sertularia  (Linn.). 

IDMO'NEA,  a  genus  of  Animals  belonging  to  the  order  Polyzoa, 
described  by  Lamouroux  as  closing  the  group  Milleporid(e.  It  is 
ramose,  the  branches  triquetral  in  section,  celluliferous  on  two  faces, 
cells  prominent  in  transverse  rows.  One  species,  the  /.  atlantica, 
inhabits  the  British  seas.  Several  have  been  found  fossil  in  the  Oolite 
and  Calcaire  Qrossier.  [Polyzoa.] 

IDOCRASE,  a  Mineral,  also  called  Vesuvian,  Pyramidal  Garnet, 
&c.  This  mineral  occurs  crystallised  and  massive ;  the  crystals  are 
either  attached  or  imbedded.  Primary  form  a  square  prism.  Cleavage 
parallel  to  the  primary  planes,  distinct,  and  less  so  parallel  to  the 
diagonals  of  the  prism.  Fracture  uneven,  slightly  conchoidal,  or 
rather  undulated.  Hardness  6'5.  Scratches  glass  readily,  and  even 
quartz.  Colour  various  shades  of  brown,  black,  gray,  blue,  green, 
and  yellow.  Streak  white.  Lustre  vitreo-resinous,  translucent,  and 
transparent.  Refraction  double.  Specific  gravity  3'08  to  3'4.  By 
the  blowpipe  it  is  fusible  with  ebullition  into  a  yellowish  transparent 
globule,  and  with  borax  gives  a  glass  tinged  green  with  oxide  of  iron. 

The  massive  varieties  are  amorphous ;  the  structure  is  fibrous, 
granular,  or  compact. 

Idocrase  is  met  with  both  in  primitive  and  volcanic  countries.  It 
occurs  in  the  masses  ejected  from  Vesuvius  :  the  crystals  are  some- 
times of  large  dimensions. 

It  was  found  originally  in  the  neighbourhood  of  Vesuvius,  and  since 
in  many  other  parts  of  the  world.  Different  varieties  have  been 
called  by  different  names  :  thus,  Cyprine  is  cupreous  or  blue  Idocrase  ; 
Loboile,  greenish-yellow  ;  Egeran,  found  near  Eger,  in  Bohemia,  is  of 
a  liver-brown  colour ;  Xanthite,  found  at  Ainsty,  New  York.  The 
following  are  analyses  by  Klaproth  and  De  Kobell  : — 

Klaproth.  Dc  Kobell. 

Silica  ....    35-50  42-00  35 

Alumina       .       .    .    33-00  16  25  22 

Lime  ....    22-25  34-00  36 

Oxide  of  Iron       .    .     7'50  5"50  5 

Oxide  of  Manganese  .     0  25  Trace. 
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Mussa. 
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Vesuvius.  Siberia. 

IDOTEA.  [ISOI'ODA.] 

IDRIALIN,  a  Mineral  Resin  of  a  grayish  or  brownish-black  colour, 
with  a  grayish  lustre,  occurring  in  the  Cinnabar  mines  of  Idria. 

IDYA,  Oken's  name  for  those  Berbes  which  are  formed  after  the 
manner  of  Bertie  ovata.  [Acalephje.] 
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IDYIA  (Rafinesque),  a  genus  of  Crustacea  to  which  Dcsrnarcst 
alludes,  among  other  such  genera,  as  knowing  nothing  of  them  beyond 
their  narnea. 

IKRAX.  [FxtOOHIBA] 

IEREA,  tho  generic  name  of  a  fomil  Polypifcr  from  the  blue  clays 
of  the  VacheH  Noires  (( 'alvados),  described  by  Lamouroux,  who  is 
doubtful  of  its  affinities,  but  ranks  it  among  his  Poljfparia  actinaria. 
Bronn  places  it  among  the  Bmhonia. 

IGNATIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Loganiacun.  One  of  the  species  of  this  genus,  /.  amara,  yields  tho 
St.  Ignatius's  Beans  of  India,  where,  under  the  name  of  Papeete,  they 
are  said  to  lie  a  remedy  for  cholera.  No  proof  has  been  afforded  of 
their  efficacy  in  this  disease,  and  Dr.  Lindley  ('Vegetable  Kingdom  ') 
Bays  that  convulsions  and  giddiness  are  known  to  follow  their 
exhibition  when  given  in  an  over-dose. 

IGUANA.  [Iouanid*;.] 

IGUA'NIDvE,  an  extensive  family  of  Saurians,  of  which  the  genus 
Iguana  may  be  considered  the  type.  Messrs.  Durneril  ami  Bibroh,  in 
their  '  Erpetologie'  (1837),  treat  of  these  reptiles  under  the  name  of 
LeV-ards  Iguanicns,  on  Sauriens  Eunotes.  In  'the  Catalogue  of  tho 
Specimens  of  Lizards  in  the  British  Museum  '  the  Iguanida;  with  the 
Ayamidce  [Draconina]  constitute  the  tribe  Hlrobilosaura. 

Before  giving  the  genera  and  species  as  arranged  by  Dr.  J.  E.  Gray, 
we  give  a  sketch  of  the  organisation  of  the  Iguanida:. 

The  skull  is  always  articulated  by  a  single  condyle  situated  below 
the  great  occipital  foramen  which  opens  a  passage  for  the  nervous 
chord.  The  configuration  of  the  head  presents  great  differences, 
dependent  on  the  conformation  of  the  bones  of  the  cranium,  the  face, 
or  jaws. 

The  number  of  cervical  vertebra;  is  most  frequently  six,  and  this 
region  is  generally  short,  but  it  is  strong.  There  arc  often  articulated 
trachelian  apophyses,  which  are  in  reality  the  rudiments  of  ribs.  Tho 
dorsal  vertebrae,  meaning  by  that  term  the  vertebra;  which  carry  the 
ribs,  vary  much  in  number  in  the  different  genera.  The  first  lumbar 
vertebra;  are  like  the  dorsal,  except  that  they  are  without  the  articular 
facets  which  characterise  the  latter.  Generally  there  are  but  two 
pelvic  vertebrae,  which  carry  the  ileum  or  pelvis.  The  ribs  are  in 
general  slender,  weak,  rounded,  and  of  the  same  form,  though  they 
vary  in  their  curvature,  according  as  the  trunk  is  cylindiical,  depressed 
or  compressed  in  the  thoracic  region.  The  first  or  anterior  ribs  are 
joined  to  the  lateral  parts  of  the  sternum,  or  to  a  series  of  small  bones 
which  occupy  the  lower  part  of  the  breast ;  or  they  aro  united  to 
each  other  on  the  mesial  region  nearly  in  the  sam  I  manner  hs  in 
the  chameleons,  for  this  disposition  occurs  in  Polychrus  and  Anolis. 
In  the  Dragons  the  posterior  ribs  are  free  and  prolonged  in  the 
thickness  of  the  skin  of  the  sides,  in  order  to  sustain  the  sort  of 
parachute  extended  on  the  lateral  parts  of  the  body  between  the 
anterior  aud  posterior  limbs.  All  the  species  of  the  family  have  two 
paii-3  of  limbs  always  apparent,  and  terminated  by  toes,  the  number 
of  which  varies  but  little.  Their  conformation  and  respective  length 
have  been  used  as  generic  characteristics  principally  in  the  case  of 
Anolis,  and  some  others  which  have  offered  some  particularities,  such 
as  Sitana.  The  presence  of  a  shoulder  formed  of  two  bones,  and  that 
of  a  pelvis,  separates  these  Saurians  from  the  Serpents. 

The  general  form  of  the  body  and  the  disposition  of  the  skeleton 
scarcely  vary,  except  in  the  proportions  of  the  different  regions  of  the 
spinal  column,  especially  in  that  of  the  tail  and  in  the  configuration 
of  the  vertebra;,  the  spinous  and  transverse  processes  of  which  corres- 
pond to  the  external  state  of  compression  or  depression.  In  the 
greater  number  of  species,  as  iu  those  of  Zojihyrus,  Basiliscus, 
Polychrus,  and  Iguana,  the  region  of  the  back  presents  a  well-defined 
projection,  sustained  by  the  series  of  spinous  apophyses  which  often 
form  that  crest  which  has  caused  Messrs.  Dumeril  and  Bibrou  to  name 
the  family  Eunotes.  This  disposition  is  most  manifest  in  Basiliscus 
and  Agama  ;  whilst  in  Stellio  and  Uromastix  the  dorsal  spines  project 
but  little.  The  bodies  of  the  vertebra:  which  constitute  the  tail  are 
much  shorter  in  those  species  in  which  that  part  is  not  long,  Phryno- 
cephalus  for  instance,  than  in  those  which  have  it  excessively 
prolonged.  In  these  last,  take  Iguana  and  Anolis  for  example,  there 
is  another  peculiarity,  namely,  that  the  bodies  or  central  and  cylin- 
drical parts  of  the  caudal  vertebra?,  which  are  large  and  dilated  at 
their  extremities  for  articulation,  have,  at  the  same  time,  the  mesial 
portion  more  slender  and  fragile,  so  that  it  is  in  this  portion  that 
fracture  often  takes  place,  which  is  followed  by  a  reproduction  and 
consequent  deformity  which  the  tail  often  in  that  case  presents. 
M.  Rousseau  (pere)  found  in  the  skeletons  of  those  Saurians  which 
had  undergone  mutilation  of  the  tail  a  long  cartilaginous  cone  iu  lieu 
of  distinct  vertebras ;  and  Carus  has  remarked,  thatthe  spinal  chord  is 
not  renewed  in  this  cartilaginous  stem,  which  is  produced  in  lieu  of 
the  caudal  vertebras. 

With  regard  to  the  senses,  sight  and  hearing  appear  to  be  very 
well  developed  in  this  family  ;  and  taste  seems  to  be  present  in  a  very 
fair  degree,  but  not  smell ;  touch  moderate.  The  eyes  of  all  the 
Iguanians  are  furnished  with  moveable  lids  ;  the  orbit  in  which  they 
are  placed  varies  in  its  extent  and  in  conformity  with  the  limits 
which  result  from  the  bones  of  the  face  and  cranium.  The  greater 
part  have  a  superciliai-y  arch,  which  is  sometimes  tuberculous  and 
very  projecting,  as  in  Oj  hryocssaand  Hy2>sibati$.  Messrs.  Dunieril  and 
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Bibron  state,  that  up  to  the  tiino  wliea  tboy  wrote  they  knew  of  no  I 
species  in  which  observers  had  detected  a  linear  pupil,  though  it  is 
asserted  that  sottio  are  nocturnal.  With  the  exception  of  some  genera, 
Otocryptis  and  Phrynoccphalus  in  particular,  in  which  the  tympanum 
is  not  apparent,  all  the  Iguauians  have  an  auditory  canal,  more  or 
less  enlarged  at  iti  extei'ual  orifice  on  a  level  with  the  surface  of 
the  head  ;  sometimes,  as  in  some  species  of  Agama,  it  is  only  a  simple 
slit,  the  entrance  of  which  is  protected  by  somo  pointed  and  as  it 
were  spiny  scales.  The  sense  of  smelling  does  not  seem  to  be  much 
developed  in  the  Saurians  generally,  but  in  the  family  under  conside- 
ration it  appears  to  be  at  a  very  low  rate,  for  there  is  no  anfractuosity 
in  the  air-sinus ;  the  external  orifices  of  the  nostrils  have  but  little 
humidity,  and  are  very  small.  They  are  situated  generally  near  the 
extremity  of  the  muzzle,  and  approach  each  other  above ;  they  open 
within  the  mouth  by  a  simple  slit  to  which  the  tongue  may  be 
applied,  and  seem  principally,  if  not  entirely,  destined  to  aid  in 
respiration. 

The  tongue  is  in  general  short,  large,  and  mobile  at  its  extremity  ; 
but  it  is  not  deeply  divided  at  its  end,  which  is  free.  The  base  is 
not  retracted  into  a  sheath,  and  this  is  a  character  which  distinguishes 
it  in  particular  from  that  of  the  Varanians  and  Chameleons.  Wagler 
has  employed  the  term  Pachyglossi  to  denote  this  disposition.  The 
organ  is  always  humid,  and  covered  with  a  glutinous  secretion  :  its 
papilla?,  which  vary  in  form,  being  in  some  instances  conical,  and  in 
others  scaly,  or  laid  like  tiles  (entuildes),  in  a  direction  from  the  front 
backwards,  appear  to  be  destined  for  the  perception  of  sapid  sub-  ' 
stances  ;  but  its  principal  office  seems  to  be  to  direct  the  movement 
of  the  food  submitted  to  the  action  of  the  teeth,  and  to  assist  in 
deglutition.  The  os  hyoides,  to  which  it  is  fastened,  presents  import- 
ant modifications  in  different  genera.  Its  horns  are  much  prolonged 
in  some  species,  and  serve  to  support  the  dewlap,  or  longitudinal  fold 
of  the  integuments  under  the  neck  and  jaw,  in  Sitana,  Basiliscus,  1 
Draco,  &c,  and  especially  in  Anolis,  as  particularly  noticed  an  1 
demonstrated  by  Mr.  T.  Bell. 

The  organs  of  digestion  present  nothing  very  remarkable  in  this 
fatnily.  The  stomach  seems  to  be  a  continuation  of  the  oesophagus, 
but  the  fibres  and  wrinkles  are  most  often  in  another  direction.  There 
is  no  true  cardia.  The  veutriculus,  properly  so  called,  is  often  conical, 
and  the  pylorus  is  not  distinguishable  except  by  a  slight  narrowing, 
which  is  rather  elongated  in  Stcllio,  Iguana,  &c.  In  Polycltrus,  I 
Galeotes,  and  Iyyrioccphaius,  the  pylorus  is  but  little  marked,  on  account 
of  its  shortness  and  the  thinness  of  its  parietes.  The  intestines  vary 
in  length.  In  species  which  have  the  tail  very  long,  as  the  Iguanas, 
the  extent  of  the  digestive  tube  is  not  much  more  than  one-third  of 
the  total  length  of  the  spinal  column.  There  is  no  apparent  distinction, 
in  some  cases,  evident  between  the  small  and  large  intestines,  so  that 
there  is  often  no  coccum,  as  in  Cordylus,  Agama,  and  Sitana  ;  whilst 
on  the  contrary  in  Iguana,  Galeotes,  and  Lyrioccphalus,  there  is  a 
true  cul-de-sac  at  the  termination  of  the  small  intestine  where  it 
opens  into  the  greater  canal.  The  pancreas  is  voluminous  in  Iguana, 
Istiurus,  and  Lyrioccphalus.  The  form  and  situation  of  the  spleen 
vary.  It  is  most  frequently  placed  at  the  middle  of  the  mesentery, 
under  the  stomach  ;  sometimes  on  the  right,  as  in  Iguana  ;  sometimes 
on  the  left,  or  at  the  middle  of  the  lower  portion  of  the  stomach,  as 
is  observable  in  the  greatest  number. 

The  organs  of  circulation  and  respiration  prescut  no  remarkable 
difference  from  those  of  other  Saurians,  and  the  same  may  be  said  of 
the  organs  of  generation. 

The  integuments  present  various  modifications.  We  have  the 
pulyedrous  tubercles  of  Grammatophorus  ;  the  spines  of  the  neck  in 
Agama;  those  of  the  tail  in  Doryphorus,  Strobilurus,  Stenocercus, 
T/romastix,  and  Trachycyclus ;  the  carinated  scales  of  Ophryoessa, 
Lcemanctus,  Tropidogaster,  and  Ecphymotes  ;  the  cutaneous  expansions 
of  the  different  regions  of  the  dorsal  and  caudal  crests  in  the  greater 
number  of  genera,  but  especially  in  Iguana,  Istiurus,  and  Basiliscus  ; 
those  of  the  nape  on  the  occiput  in  Corythophanes  and  Basiliscus  ;  of 
the  flanks  in  Draco  and  Callisaurus  ;  and  of  the  neck,  under  the  form 
of  a  dewlap,  in  Sitana,  Draco,  and  Iguana;  or  in  the  lateral  parts  in 
front  of  the  shoulders,  as  in  Cklamydosawus.  The  pores,  whether  of 
the  thighs,  sometimes  in  a  simple  line,  somtimes  in  two  longitudinal 
and  parallel  rows,  or  in  front  of  the  anus,  are  employed  by  Messrs. 
Dume'ril  and  Bibron  in  the  classification  of  genera  in  their  synoptical 
table.  The  toes  are  in  general  elongated  and  terminated  by  crooked 
nails ;  Anolis  alone  presents  a  peculiar  dilatation  under  the  penulti- 
mate phalanges.  The  shorter  the  toes  and  the  nails,  the  less  nimble 
the  animal. 

Messrs.  Dume'ril  and  Bibron  state  that  in  their  anatomical  researches 
they  have  found  the  ventriculus  of  many  species  filled  with  debris  of 
vegetables,  such  as  flowers,  leaves,  and  seeds,  in  considerable  quantity, 
which  led  them  to  the  conclusion  that  many  are  herbivorous ;  but 
they  remark  that  this  is  scarcely  in  accordance  with  the  form  of  the 
teeth,  none  of  which  have  tubercular  crowns,  nor  composed  of 
apparent  enamel  and  osseous  cement.  It  should  however  be  remem- 
bered that  the  teeth  of  most  of  the  species  are  by  no  means  ill- 
adapted  for  cropping  vegetable  substances.  The  family  are  generally 
nimble.  The  compressed  and  lengthened  tail  of  many  species  is  most 
useful  as  an  instrument  of  progression  when  swimming  across  the 
inundated  savannahs,  and  their  crooked  nail  assist  them  in  climbing 


trees  and  pursuing  the  smaller  animals  on  which  they  occasionally 
prey. 

The  Iguanidce  are  all  inhabitants  of  warm  climates.  Only  one 
belongs  to  Europe,  the  Common  Stellio,  which  is  found  also  in  Africa 
and  Asia.    Several  inhabit  Australia.. 

The  genus  Iguana  is  the  type  of  this  family.  This  name  was  given 
by  Laurenti  to  a  genus  of  Saurians,  in  which  he  included  various 
forms,  such  as  Agama,  Lophyrus,  Calotcs,  &c.  Daudin  separated  from 
this  heterogeneous  collection  Agama,  Draco,  and  Basiliscus;  and 
Wagler,  striking  out  the  word  Iguana  from  his  nomenclature,  divided 
the  genus  Iguana  as  left  by  Daudin  into  the  genera  Ilypsilophut, 
Metopoccros,  and  Amblyrhynchus.  Messrs.  Dume'ril  and  Bibron  restore 
the  name.  The  genus  Iguana,  as  a  lopted  by  them,  includes  Hypsi- 
lophus  and  Amblyrhynchus  of  Wagler,  and  is  thus  characterised  :  — 

A  very  large  thin  dewlap  (fanon)  under  the  neck.  Cephalic  plates 
polygonal,  unequal  in  diameter,  flat  or  carinated.  A  double  row  of 
small  palatal  teeth.  Maxillary  teeth  with  their  edges  finely  dentilated. 
A  crest  on  the  back  and  tail.  Toes  long  and  unequal.  A  single  row 
of  femoral  pores.  Tail  very  long,  slender,  compressed,  covered  with 
small  equal  imbricated  carinated  scales. 


Common  Iguana  (Ljimna  tuberculata). 


They  give  the  following  description  of  the  genus  as  thus  modified  : — 
The  species  composing  this  generic  group  are  principally  remarkable 
for  the  cutaneous  prolongation  which  constitutes  over  the  whole 
extent  of  the  lower  part  of  the  head  and  neck  a  very  deep  and  very 
thin  dewlap  or  pouch,  the  free  border  of  which  describes  a  curved 
line,  and  is  dentilated  at  the  part  nearest  the  chin.  The  skin  is 
irregularly  folded  on  the  sides  of  this  dewlap,  behind  which  there  is 
another  transversal  fold  which  is  obliquely  prolonged  upon  each 
shoulder.  There  are  also  cuticular  folds  on  the  lateral  regions  of  the 
neck  and  trunk.  The  head  of  the  Iguanas  is  moderately  long,  and 
has  the  form  of  a  pyramid  with  four  faces.  The  neck  is  slightly 
compressed.  The  upper  part  of  the  body  is  convex  and  rounded,  the 
under  part  flattened.  The  limbs  are  long.  The  toes  unequal,  and 
sometimes  denticulated  on  their  edges ;  the  five  toes  of  the  posterior 
feet  are  graduated ;  the  third  and  the  fourth  of  the  hand  are  equal  in 
length.  The  tail,  which  is  very  long  and  very  slender,  is  flattened 
slightly  from  right  to  left  from  its  origin.  The  top  and  sides  of  the 
head  are  protected  by  polygonal  scales  varying  in  size,  among  which 
some  are  convex,  some  flat,  some  carinated,  and  some  even  strongly 
tuberculous.  The  subocular  regions  however  are  only  furnished  with 
small  angular  roundish  scales  with  a  slightly  convex  surface.  It  is 
worthy  of  remark  that  the  part  of  the  skull  which  is  situated  between 
the  orbits  is  protected  by  two  longitudinal  series  of  large  angular 
plates,  whilst  in  Metopoccros  and  Cyclurus  this  same  part  of  the 
cranium  is  paved  with  small  polygonal  scales.  A  row  of  strong, 
angular,  oblong,  and  often  carinated  scales  adheres  to  the  lower  edge 
of  the  orbital  circle.  The  lips  are  furnished  with  large  scaly  plates, 
which  are  ordinarily  quadrangular.  There  is  also  on  each  branch  of 
the  lower  jaw  a  row  of  large  scales,  the  last  of  wl  ich  is  enormous  in 
some  cases,  presenting  a  diameter  the  quadruple  of  that  of  the  others. 
The  scales  which  cover  the  upper  part  of  the  neck  and  the  body  are 
slightly  imbricated.     They  are  small,  square,  or  lozenge-shaped, 
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surmounted  by  a  keel  which  does  not  divide  them  in  the  middle, 
but  which  extend*  from  their  infero-posterior  angle  to  their  supcro- 
posterior  angle.  In  stuffed  individuals,  tho  skin  of  which  has  been 
diiitended,  thero  is  around  tho  scales  of  tho  upper  part  of  tho  body  .1 
circle  of  small  grains  which  recalls  in  n  degree  the  mode  in  which  tho 
scaly  covering  of  tho  Varauians  is  formed.  Tho  lower  part  of  tho 
ucek  is  paved  with  scaleH,  which  are  smooth  and  multifacod.  Thero 
are  rhomboidal  and  imbricated  scales  on  tho  dewlap.  On  tho  other 
parts  of  the  body  aro  rhomboidal  tilo-liko  scales  (entuildes),  and  those 
among  them  which  are  not  carinated  aro  found  upon  the  thighs,  the 
soles  of  the  feet,  and  the  under  sido  of  the  toes.  The  inferior  region 
of  these  is  protected  by  a  band  of  enlarged  scutelhitions  which  aro 
imbricated,  and  surmounted  with  three  keels,  of  which  tho  middlo 
one  is  weak  and  the  lateral  ones  very  prominent.  The  upper  part  of 
each  too  is  covered  by  a  single  row  of  scales  ;  but  each  side  of  the 
lateral  parts  of  the  anterior  toes  has  two  rows,  whilst  the  external 
side  of  the  posterior  toes  has  three,  making  six  rows  of  scales  on 
each  anterior  toe,  and  seven  on  each  posterior  toe.  Besides  being 
imbricated  the  scales  of  the  tail  form  verticillatious,  or  complete  rings, 
which  cease  to  be  distinguishable  when  they  reach  towards  tho 
extremity. 

All  the  Iguanas  have  femoral  pores,  tho  number  of  which  varies 
according  to  the  sex,  as  Messrs.  Dumdril  and  Bibron  suppose ;  and  they 
think  that  the  number  would  in  that  case  be  less  in  the  females  than 
in  the  males.  These  pores,  which  are  placed  in  a  siDgle  row,  are 
surrounded  by  small  scales  disposed  as  the  petals  of  a  flower  are 
disposed  round  its  disc. 

The  Iguana  have  the  upper  parts  of  the  body  surmounted  by  a 
paleaceous  crest  of  some  height,  which  is  continuous  from  the  nape  to 
the  extremity  of  the  tail.  This  crest  is  composed  of  strongly  com- 
pressed scales,  which  are  pointed  and  sometimes  curved  backwards, 
gradually  diminishing  in  height  as  the  end  of  the  tail  is  approached. 
The  nostrils  are  situated  on  the  sides  of  the  muzzle,  and  very  near 
the  extremity  ;  their  aperture  is  large,  and  opened  in  the  middle  of  a 
large  scale,  which  forms  a  convex  circle  around  them,  and  gives  them 
a  tubulous  appearance.  The  tympanal  membrane  extended  over  the 
auditory  opening  is  very  large  and  circular. 

The  teeth  of  the  Jyuanie,  which  have  an  especial  interest  on  account 
of  their  resemblance  to  those  of  the  extinct  Iguanodon  [Iguanodon], 
vary  according  to  the  ages  of  individuals;  and  Messrs.  Dumdril  and 
Bibron  state  that  they  are  assured  that  fewer  exist  in  young  subjects 
than  in  adult  individuals.  The  first  twelve  or  fourteen  maxillary 
teeth,  both  above  and  below,  are  nearly  rounded,  pointed,  and  a 
little  arched ;  all  the  others  are  narrow  and  compressed,  with  au 
angular  summit,  which  is  very  finely  dentilated  on  its  edges.  They 
are  not,  Dr.  Bucklaud  observes,  lodged  in  distinct  sockets,  like  the 
teeth  of  crocodiles,  but  fixed  along  the  internal  face  of  the  dental 
bone,  to  which  they  adhere  by  one  side  of  the  bony  substance  of  their 
root 


Teeth  of  Iguana.  Dr.  Buckland, 

There  is  a  double  row  of  small  teeth  on  each  side  of  the  vault  of 
the  palates. 

The  Iguanas  are  herbivorous,  and  indeed  the  structure  of  their 
teeth  would  lead  to  the  conclusion  that  herbs  formed  their  staple. 
Messrs.  Dumdril  and  Bibron  never  found  anything  but  leaves  and 
flowers  in  the  stomachs  of  the  individuals  which  they  opened. 
Mr.  Broderip  saw  a  living  Iguana  about  two  feet  long  iu  a  hothouse 
at  Mr.  Miller's  nursery-gardens  near  Bristol.  It  had  refused  to  eat 
insects  and  other  kinds  of  animal  food,  until  happening  to  be  near 
some  kidney-bean  plants  that  were  in  the  house  for  forcing,  it  began  to 
eat  their  leaves,  and  was  from  that  time  forth  supplied  from  these 
plants.  Dr.  Buckland,  who  quotes  this,  states,  in  addition,  that  in 
1828  Sir  Edward  Belcher  found  in  the  island  of  Isabella  swarms  of 
Iguanas  that  appeared  to  be  omnivorous  ;  they  fed  voraciously  on  the 
eggs  of  birds  and  the  intestines  of  fowls  and  insects.  The  Iguanas  live 
a  great  deal  in  trees,  and  will  take  to  the  water,  swimming  with  ease. 
Mr.  Broderip  saw  an  Iguana  enter  and  cross  a  small  pond  in  the 
Zoological  Gardens  at  the  Regent's  Park.  The  fore  feet  were  motion- 
less during  the  passage  of  the  animal  across  the  water.  Several 
specimens  of  these  animals  have  from  time  to  time  been  in  the 
collection  of  the  Zoological  Society  in  Kegent's  Park. 

The  species  of  Iguana  are  found  in  Mexico,  South  America,  and 
the  Antilles.    Some  are  considered  as  very  delicate  food. 

There  are  only  three  species  admitted  by  Messrs.  Dumdril  and 
Bibron  : — 

/.  tuberctdala  is  the  Common  Iguana.  This  species  has  teen 
described  by  a  great  many  names.  Thus,  Spix,  in  his  work  on  the 
'Kepi  ilea  of  Brazil,'  has,  under  the  names  of  /.  squamosa,  I.  viiidis, 


I.  cwrulca,  I.  einarginula,  and  /.  LojJiyroidet,  represented  /.  tubtrcur 
lata  of  Laurouti,  L'lguano  Ordinaire  d'Auieri<pjo  of  Cuvier,  tho 
Common  Iguana,  at  five  different  epochs  of  its  life. 

The  figures  will  give  some  idea  of  this  animid,  which  is  yellowish- 
green  below,  and  above  of  a  green  more  or  less  deep,  becoming  some- 
times  bluish,  and  at  others  of  a  slate  colour.  In  general  there  are  on 
the  sides  of  the  body  brown  stripes  or  zigzags  edged  with  yellow. 
Thero  is  frequently  a  line  of  the  latter  colour  traced  obliquely  on  tho 
front  of  the  shoulder.  Some  individuals  are  sprinkled  with  brown  ; 
others  have  the  limbs  spotted  with  brown  on  a  black  ground.  The 
tail  is  surrounded  with  largo  brown  rings,  which  alternate  with  others 
of  green  or  yellowish.    Length  seldom  exceeding  five  feet. 

It  inhabits  a  great  part  of  South  America,  and  a!.  •>  the  Antilles. 

It  is  considered  excellent  for  the  table.  Iklicatienima  and  najndis- 
aima  are  among  the  specific  names  that  have  been  assigned  to  it.  It 
is  not  however  deemed  very  wholesome,  and  is  even  considered 
injurious  to  those  who  have  suffered  from  certain  diseases. 


a,  Head  and  anterior  extremity  of  Iguana  tubcrculata,  two-fifths  of  the  natuta. 
size  ;  b,  hind  foot,  same  size. 

Wagler  makes  this  species  the  type  of  his  genus  HypsilopJius. 
We  present  a  synopsis  of  the  other  genera  and  species  of  this  family 
from  the  'British  Museum  Catalogue  :' — 

I.  Body  compressed,  covered  with  rings  of  squarish  small  often  keeled 
scales.  Perchers. 
A.  Nostril  lateral,  below  the  eye-ridge ;  toes  slender,  simple;  back 
not  crested ;  interparietal  plate  small, 
o.  Throat  compressed,  toothed  in  front;  third  and  fourth  toes 
nearly  equal ;  eyes  prominent. 
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J.  Polychrus. — Femor.il  pores  distinct;  scales  of  back  and  sides 
equal.    P.  marmoratus,  the  Camaleao ;  Brazil  and  West  Indies. 

2.  Sphcerops. — Femoral  pores  none;  scales  of  sides  larger.  S. 
anumalus,  the  Brazilian  Chameleon. 

3.  Urotrophus. — Scales  circular,  smooth ;  tail-end  revolute.  U. 
Vauiieri.  Brazil. 

4.  Ecphymotcs. — Scales  rhombic,  keeled ;  head  4-sided.  E.  Fitzingerii, 
Fitzinger's  Ecphymotes ;  Brazil.  E.  uudulatus,  the  Waved  Ecphy- 
mote ;  Brazil.  E.  obtusirostris,  the  Blunt-Headed  Ecphymote ; 
Mexico.    E.  acutirostris,  the  Ecphymote  ;  Brazil, 

5.  Lcemanclus.  —Scales  rhombic,  keeled  ;  head  dilated  and  rounded 
behind.    L.  longipes,  the  Long-Legged  Laemauctus  ;  Mexico. 

B.  Nostril  lateral;  toes  simple  or  fringed;  back  crested;  inter- 
parietal plate  small. 
a.  Femoral  pores  distinct. 
*  Throat-pouch  large,  compressed  ;  tail  compressed. 
G.  Iguana. — Scales  of  back  moderate ;  throat-pouch  toothed  in  front. 
/.  tuberculata,  the  Common  Iguana;  West  Indies.    I.  rhinolophus,  the 
Rhinoceros  Iguana ;  St.  Christopher's,  West  Indies.    I.  delicatissima, 
the  Naked-Necked  Iguana  ;  Tropical  America. 

7.  Alojwnotus. — Scales  of  back  very  minute;  throat- pouch  simple 
in  front.    A .  llicardi,  Aloponotus  ;  St.  Domingo. 

**  Throat  rather  dilatable,  with  a  cross-fold  behind  ;  middle 
hind  toes  toothed  on  the  outside. 
+  Tail  compressed  with  uniform  keeled  scales. 

8.  Brachylophus. — Head-shields  flat;  femoral  pores  1 -rowed.  B. 
fasciatus,  the  Banded  Brachylophe ;  South  America. 

9.  Melapoceros. — Head-shields  flat;  central  frontal  with  a  horn; 
femoral  pores  2-rowed.  M.  cornutus,  the  Horned  Iguana ;  St. 
Domingo. 

10.  Trachycephalus. — Head-shields  convex  ;  hinder  outer  toe  short. 
T.  subcristatus,  the  Rough  Head;  Charles  Island,  Galapagos. 

11.  Otocephalus. — Head-shields  conical,  very  rugose;  the  outer 
hinder  toe  elongate.  0.  cristatus,  the  Marine  Oreoecphalus;  Galapagos. 

++  Tail  with  rings  of  spiuose  scales. 

12.  Cyclura. — Head-shields  small,  with  2  rows  of  large  shields  on 
the  muzzle  ;  tail  compressed,  ft  M'Leayii,  M'Leay's  Cyclura ;  Cuba. 
V.  nubila,  the  Clouded  Cyclure  ;  Mexico.  C.  Collii,  Colly's  Cyclure ; 
Jamaica. 

13.  Ctenosaara. — Head-  and  muzzle-shields-  small,  uniform  ;  tail 
roundish,  crested.  0.  acanthura,  Shaw's  Ctenosaure ;  California, 
West  Indies,  Tropical  America.  C.  pectinata,  Weigmanu's  Ctenosaure  ; 
Mexico. 

14.  Enyaliosaurus. — Head-  and  muzzle-shields  small,  uniform  ;  tail 
depressed,  with  5  longitudinal  spinose  ridges.  E.  quinquccarinalus, 
the  Armed-Lizard ;  Demerara. 

b.  Femoral  pores  none. 
*  Hinder  toes  fringed  on  the  side,  outer  webbed  at  the  base; 
throat  with  a  cross-fold  behind. 

15.  Basiliscus. — Head  elongate,  with  an  erect  crest  behind;  the 
back  and  tail  with  a  fin-like  crest.  B.  Americanus,  the  Basilisc ; 
Tropical  America,  Guyana. 

16.  Corythccolus. — Head  elongate,  with  a  low  compressed  crest 
behind;  back  and  tail  with  a  low  toothed  crest,  ft  vitlatus,  the 
Corythaiole ;  Honduras. 

17.  Thysanodactylus.- — Head  short,  with  a  low  toothed  crest,  convex 
behind  ;  back  and  tail  with  a  low  toothed  crest.  T.  bilineatus,  the 
Edged-Toe  ;  South  America. 

**  Toes  all  slender,  simple,  or  slightly  serrated  on  the  sides ; 
outer  hind  toes  quite  free  ;  head  short. 
+  Occiput  compressed  and  produced  behind ;  throat-pouch  compressed. 

18.  Corythophanes. — Nape  crested  ;  throat-pouch  toothed  in  front. 
C.  cristata,  the  Corythophane ;  Mexico. 

19.  Chamccleopsis. — Nape  not  crested;  throat-pouch  simple.  61 
Uernandesii,  the  Qualtapalcalt ;  Mexico. 

+t  Occiput  convex  ;  throat  with  a  cross-fold  behind. 

20.  Enyalius. — Tail  round,  not  crested ;  toes  all  simple.  E.  rhom- 
bifer,  the  Lozenge-Marked  Enyalius  ;  South  America.  E.  bilineatus, 
the  Two-Streaked  Enyalius ;  Brazil. 

21.  Ophryoessa. — Tail  compressed ;  hinder  toes  slightly  serrated  on 
the  outer  edge.  0.  superciliosa,  the  Eye-Browed  Ophryoessa;  America. 

ft  Nostril  superior,  above  the  eye-ridge,  subapical;  toes  dilated 
under  the  last  joint  but  one,  very  unequal,  and  united 
together  at  the  base;  throat-pouch  distinct,  largely  dilata- 
ble ;  femoral  pores  none ;  head  sub-shielded  ;  interparietal 
distinct. 

a.  Scales  of  belly  granular. 

22.  Chamccleotfs. — Back  and  tail  with  a  bony  crest;  toe3  dilated, 
ft  Femandina,  the  Cuban  Charuaeleolis ;  Cuba. 

6.  Scales  of  the  belly  imbricated,  flat. 

23.  Xiphosurus. — Toes  dilated;  tail  with  a  bony  crest.  X.  velifer, 
the  Crested  Anolis.  X.  Ricordii,  Ricord's  Anolis;  St.  Domingo. 
X  cristalellus,  the  Smaller-Crested  Anolis;  West  Indies. 

24.  Dactyloa. — Toes  dilated;  back  and  tail  with  a  crest  of  com- 


pressed scales.  D.  equestris,  the  Equestrian  Anolis ;  Cuba.  D. 
Edwardsil,  Edwards's  Anolis;  Jamaica. 

25.  Rhinosaurus. — Toes  dilated;  back  with  a  slight  fold  formed  of 
two  series  of  small  scales;  rostral  plate  horizontal;  nose  produced. 
It.  gracilis,  the  Sharp-Nosed  Anolis;  Bahia. 

26.  Anolius. — Toes  dilated;  back  simple,  or  with  a  slight  crest 
formed  of  two  series  of  small  scales ;  rostral  erect ;  nose  rounded.  A. 
Lcachii,  the  Large-Cheeked  Anolis ;  South  America  and  West  Indies. 
A.  occipitalis,  the  Occipital  Anolis ;  West  Indies.  A.  linealus,  the  Lined 
Anolis;  Martinique.  A.  Cepcdii,  the  Alligator  Anolis ;  West  Indies. 
A.  marmoratus,  the  Marbled  Anolis;  Martinique.  A.  porcatus,  the 
Ridge-Nosed  Anolis;  Cuba.  A.  principalis,  the  Carolina  Anolis; 
North  America.  A.  flavescens,  the  Yellowish  Anolis  ;  North  America. 
A.  Richardii,  Richard's  Anolis.  A.  punctalus,  the  Dotted  Anolis; 
Brazil.  A.  nebulosus,  the  Clouded  Anolis;  Cuba  and  Texas.  A. 
Uneatopus,  the  Lineated  Anolis.  A.  maculatus,  the  Spotted  Anolis; 
West  Indies.  A.  pulchellus,  the  Beautiful  Anolis;  Martinique.  A. 
vermiculatus,  the  Vermiculatcd  Anolis;  Cuba.  A.  slenodactylus,  the 
Slender-Toed  Anolis;  Jamaica.  A.  reticulatus,  the  Netted  Anolis; 
Tropical  America.  A.  fusco-auratus,  the  Chilian  Anolis;  Chili.  A. 
tenatt,  the  Bronzed  Anolis;  Tropical  America.  A.  lucius,  the  Pike- 
Headed  Anolis;  Cuba.  A.  Goudotii,  Goudot's  Anolis;  Martinique. 
A.  punctalus,  the  Green  Anolis;  Brazil.  A.  bullaris,  the  Red-Throated 
Anolis;  Martinique.    A.  Valencienii,  Valenciennu's  Anolis. 

27.  Acantholis. — Toes  dilated  ;  back  simple,  with  scattered  tubercles. 
A.  Loysiana,  the  Acantholis;  Cuba. 

28.  Draconura. — Toes  scarcely  dilated;  back  simple;  tail  round. 
I),  tritetit,  the  Shining  Draconure;  Surinam.  D.  chrysolepis,  the 
Qclden  Draconure  ;  West  Indies. 

29.  Norops. — Toes  slender,  not  dilated;  back  simple;  tail  round. 
JV.  auratus,  the  Golden  Norops;  Surinam. 

II.  Body  subtrigoual  or  depressed.  Terrestrial. 

Z).  Body  subtrigoual,  covered  with  large  generally  keeled  scales, 
directed   obliquely   towards  the  back ;    head  generally 
shielded,  superciliary  and   interparietal  shields  distinct; 
throat  smooth,  or  with  a  cross  fold  behind ;  toes  simple. 
a.  Caudal  and  dorsal  scales  similar. 
*  Femoral  pores  distinct ;  interparietal  plate  large. 

30.  Tropidolepis. — Back  not  crested  ;  throat  with  a  fold  on  each 
side;  nostril  superior,  subapical.  T.  undulalus,  the  Waved  Tropi- 
dolepis; North  America.  T.  torquatus,  the  Collared  Tropidolepis; 
Mexico.  T.fonnonts,  Mergmanu's  Tropidolepis ;  Mexico.  T.spinosus, 
the  Spiuose  Tropidolepis.  T.  horridv.s,  the  Horrid  Tropidol  pis ; 
Mexico.  T.  grammicus,  the  Spotted  Tropidolepis  ;  Mexico.  T.  micro- 
lepidotus,  the  Small-Scaled  Tropidolepis  ;  Mexico.  T.  variabilis,  the 
Variable  Sceloporus ;  Mexico.  T.  aureus,  the  Bronzed  Sceloporus ; 
Mexico.    T.  scalaris,  the  Spotted  Sceloporus ;  Mexico. 

**  Femoral  pores  none ;  anal  pores  distinct,  marginal ;  back 
and  tail  not  crested  ;  interparietal  plate  small. 

31.  Leiodera. — Nostril  lateral  on  the  face-ridge  ;  scales  of  the  sides 
of  the  neck  and  back  large  ;  rhombic  sides  simple.  L.  Chilensis,  the 
Chilian  Leiodera ;  North  Chili.  L.  Gravenhorstii,  Gravenhorst's 
Li  iodera ;  Chili.  L.  gracilis,  the  Slender  Leiodera;  Valparaiso  and 
Patagonia. 

32.  Leiolaemus. — Nostril  lateral  on  the  face-ridge ;  scales  of  the 
sides  of  neck  granular,  of  back  rhombic,  sides  simple.  L.  cyano- 
gaster,  the  Blue-Bellied  Leiolaimus ;  Valdivia.  L.  Bellii,  Bell's 
Leiolaemus;  Chili.  L.  Bibronii,  Bibron's  Leiolaemus;  Chili.  L. 
lineatus,  the  Lineated  Leiolsernus;  Chili  L.  nigromaculatus,  the 
Black-Spotted  Leiolaemus  ;  Chili  and  Coquimbo.  L.  inconspicuus,  the 
Inconspicuous  Leiolaemus  ;  Chili.  L.  pictus,  the  Painted  Leiolaimus  ; 
Chili  and  Valparaiso.  L.  tenuis,  the  Dotted  Leiolaemus ;  Valparaiso 
and  Chili.  L.  signifer,  the  Hebrew-Marked  Leiolaemus;  Peru.  L. 
maculatus,  the  Small-Sealed  Leiotemus  :  Peru.  L.  Fitzingerii,  Fitz- 
inger's Leiolaemus ;  Patagonia.  L.  Darwinii,  Darwin's  Leiolsernus ; 
North  Patagonia.  L.  Kingii,  Captain  King's  Leioleemus ;  Patagonia. 
L.  Weigmanii,  Weigmann's  Leiolaemus;  Bahia  Blanca,  Peru,  Monte- 
Video,  and  Maldonado. 

33.  Ptydogerus. — Nostril  lateral  on  the  face-ridge ;  scales  of  the 
neck  granular,  of  back  rhombic ;  sides  with  a  crest  of  keeled  scales. 
P.  pectinatus,  the  Ptygodere. 

34.  Proctotrelus. — Nostril  above  the  face-ridge ;  scales  of  the  neck 
granular,  of  back  rhombic;  small  sides  simple.  P.  multimaculalus, 
the  Proctotrete ;  Bahia  Blanca,  and  Patagonia. 

***  Femoral  and  anal  pores  none. 
+  Interparietal  plate  linear,  small ;  head  shields  rather  regular. 

35.  Zeiocephalus. — Back  and  tail  crested;  scales  of  throat,  back, 
and  tail,  rhombic,  moderate.  L.  Herminieri,  Herminier's  Roquet; 
Martinique.  L.  carinatus,  the  Keeled  Roquet ;  West  Indies.  L. 
M'Leayii,  the  Cuban  Roquet ;  Cuba.  L.  Schreibersii,  Schreibers's 
Roquet ;  Cuba.  L.  Grayii,  Gray's  Roquet ;  Charles  Island  and  Gala- 
pagos. L.  ornatus,  the  Shoulder-Spotted  Roquet ;  Tropical  America. 

36.  Stenocerus. —  Back  and  tail  lowly  crested;  scales  of  back 
rhombic,  of  the  tail  large,  spinose.  S.  rosciventris,  the  Stenocere; 
Bolivia. 

37.  Trachycyclus. — Back  and  tail  not  crested ;  scales  of  back  rhombic, 
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of  tail  largo,  spiuose.  T.  marmoratus,  tho  Trachycyclu* ;  Brazil  and 
Rio  Grande, 

"It  Interparietal  plate  large  ;  back  or  tail  crested. 

38.  Taruguira. — Back  not  crested  ;  scaleH  of  back  small,  of  tho 
throat  granular;  tail  round,  with  a  slight  crest,  and  moderate  scales; 
ear  toothed  in  front.  T.  torquala,  the  Taraguira  ;  Rio  Janeiro  and 
Brazil.  T.  Darwinii,  Darwin's  Taraguira;  Brazil  ami  Abrolhos 
Iulet.    T.  Smitkii,  Smith's  Taraguira ;  Brazil. 

39.  Microlophus. — Back  and  tail  lowly  crested  ;  scaleB  of  tho  back 
unequal,  small;  tail  with  moderate  scales;  the  ear  toothed  in  front. 
M.  Peruvianas,  the  Microlophe;  Peru,  Copiapo,  and  Iquique. 

40.  Oplurus. — Nape  with  a  small  crest ;  scales  of  back  large,  of  tho 
sides  small;  tail  round,  with  rings  of  large  spiuose  scales.  0. 
Brazilicnsis,  the  Brazilian  Oplurus  ;  Brazil. 

41.  Strobilurus — Nape,  back,  and  tail,  slightly  crested;  scales  of 
back  moderate;  tail  with  rings  of  large  spiuose  scales.  &  torquatus, 
the  Strobilurns ;  Brazil. 

42.  t/ranucodon. —  Nape  and  back  lowly  crested  ;  scales  of  the 
back  large,  rhombic;  sides  of  body  and  throat  simple;  tail  round, 
slender,  with  moderate  scales,  slightly  keeled  above.  U.  pictum,  the 
Painted  Uraniscodon  ;  Brazil. 

43.  Plica. — Nape  and  back  lowly  crested ;  scales  of  the  back  small ; 
sides  with  two  folds;  the  throat  with  groups  of  spines;  tail  round, 
slender,  keeled  abovo  with  moderate  scales.  P.  umbra,  the  Plica; 
North  America  (?)  and  Georgia  (?).  P.  punctata,  the  Dotted  Plica  ; 
Tropical  America. 

E.  Body  depressed,  with  small  scales;  back  rarely  crested;  tail 
conical. 

a.  Sides  rounded;  femoral  and  preanal  pores  none;  eyebrow 

scales  small. 

44.  Leiosaurus. — Tail  with  granular  scales  ;  scales  under  the  eye 
all  small.  L.  Beltii,  Bell's  Leiosaurus ;  South  America.  L.  fasciatus, 
the  Banded  Leiosaurus  ;  South  America. 

45.  Diplolamus. — Tail  with  granular  scales,  with  an  elongated 
scale  under  the  eye.  D.  Darwinii,  Darwin's  Diplola;mus ;  Pata- 
ponia.  D.  Bibronii,  Bibron's  Diplolseuaus ;  South  America  and 
Chili. 

46.  Tropidurus.— Tail  round,  with  rings  of  large  scales;  nape  lowly 
crested,  interparietal  (?).  T.  cyclurus,  the  False  Quetz  Palea; 
Brazil. 

47.  Uranocentron. — Tail  depressed  with  riugs  of  large  scales  ;  nape 
not  crested  ;  interparietal  small.  U.  azureum,  the  Doryphore ;  Brazil. 

b.  Sides  rounded ;  femoral  and  preanal  pores  distinct,  near  vent. 

48.  Phrymaturus. — Tail  round,  with  rings  of  large  scales;  the  nape 
not  crested.    P.  Pallurna,  the  Palluma  ;  Chili. 

c.  Sides  with  a  slight  fold  ;  scales  uniform  ;  body  roundish. 

49.  Callisawus. — Ventral  scales  smooth;  femoral  pores  distinct. 
C.  draconoides,  the  Callisaurus;  California. 

50.  Tropidogastcr. — Ventral  scales  3-keeled;  femoral  pores  none. 
T.  Blainviliii,  the  Tropidogaster. 

d.  Sides  serrated  ;  body  very  depressed ;  femoral  pores  distinct. 

51.  Pkrynosoma. — Head  spiuose ;  back  and  tail  with  scattered 
tubercular  scales.  P.  Douglasii,  Douglas's  Phryuosoma ;  California. 
P.  orbicidare,  the  Tapayaxin ;  Mexico.  P.  Blainviliii,  the  Crowned 
Tapayaxiu;  California.  P.  cornuttim,  the  Texiau  Tapayaxiu ;  Ar- 
kansas, North  America,  and  Texas. 

IGUANODON  (Iguana  and  dSois  (oSSvtos),  a  tooth),  a  genus  of 
extinct  Reptiles  of  large  size,  discovered  by  Dr.  Mantell,  and  named  by 
him  from  the  resemblance  of  its  teeth  to  those  of  the  recent  Iguana. 
As  the  discovery  of  this  animal  is  one  of  great  interest  in  the  records 
of  British  Palaeontology,  and  illustrates  the  success  atteudaut  upon 
accurate  investigation  in  this  department  of  human  inquiry,  we  give 
the  history  of  it  in  Dr.  Mantell's  own  words  : — 

"  Soon  after  my  first  discovery  of  bones  of  colossal  reptiles  in  the 
strata  of  Tilgate  Forest,  some  teeth  of  a  very  remarkable  character 
particularly  excited  my  curiosity,  for  they  were  wholly  unlike  any 
that  had  previously  come  under  my  observation ;  eveu  the  quarry- 
men,  accustomed  to  collect  the  remains  of  fishes,  shells,  and  other 
objects  imbedded  in  the  rocks,  had  not  observed  fossils  of  this  kiud ; 
and,  until  shown  some  specimens  which  I  had  extracted  from  a  block 
of  stone,  were  not  aware  of  the  presence  of  such  teeth  in  the  stone 
they  were  constantly  breaking  up  for  the  roads.  The  first  specimen 
that  arrested  my  attention  was  a  large  tooth,  which,  from  the  worn, 
smooth,  and  oblique  surface  of  the  crown,  had  evidently  belonged  to 
an  herbivorous  animal ;  and  so  entirely  resembled  in  form  the  corre- 
sponding part  of  an  incisor  of  a  large  pachyderm  ground  down  by 
use  that  I  was  much  embarrassed  to  account  for  its  presence  in  such 
ancient  strata,  in  which,  according  to  all  geological  experience,  no 
fossil  remains  of  Mammalia  would  ever  be  discovered ;  and  as  no 
known  existing  reptiles  are  capable  of  masticatiug  their  food,  I  could 
not  venture  to  assign  the  tooth  in  question  to  a  saurian. 

"As  my  friend  Mr.  (now  Sir  Charles)  Lyell  was  about  to  visit 
Paris,  I  availed  myself  of  the  opportunity  of  submitting  it  to  the 
examination  of  Baron  Cuvier,  with  whom  I  had  the  liigh  privilege  of 
corresponding;  and,  to  my  astonishment,  learned  from  my  friend, 


that  M.  Cuvier,  without  hesitation,  pronounced  it  to  bo  an  upper 
incisor  of  a  Rhinoceros. 

"I  had  previously  taken  this  tooth,  and  some  other  specimens,  to  a 
meeting  of  tho  Geological  Society  in  Loudon,  and  showed  them  t., 
Dr.  Bucklaud,  Mr.  Conyboaro,  Mr.  Clift,  and  other  eminent  men  wh  > 
were  present,  but  without  any  satisfactory  result;  in  fact,  I  was 
discouraged  by  tho  remarks  that  tho  teeth  were  of  no  particular 
interest,  as  there  could  bo  but  little  doubt  tlry  belonged  either  to 
some  largo  fish  allied  to  tho  Anurhicns  //»/"<•<,  01  Wolf-Fish,  the  crown  i 
of  whoso  incisors  are  of  a  prismatic  form,  or  were  mammalian  teeth 
obtained  from  a  diluvial  deposit.  Dr.  Wollaston  alone  supported  my 
opinion,  that  I  had  discovered  the  teeth  of  an  unknown  herbivorous 
reptile,  and  encouraged  me  to  continue  my  researches.  And,  as  if  to 
add  to  tho  difficulty  of  solviug  the  enigma,  some  metacarpal  bones 
which  I  soon  alter  discovered  in  the  same  quarry,  and  forwarded  to 
Paris,  were  declared  to  belong  to  a  species  of  Hippopotamus.  Subse- 
quently a  dermal  horn,  or  tubercle,  from  the  same  stratum,  WM 
declured  by  compe'ent  authorities  to  bo  the  lesser  horn  of  a  Rhino- 
ceros; and  Dr.  Bucklaud,  with  the  generous  kindness  which  marked 
his  character,  wrote  to  guard  me  against  venturing  to  publish  that 
these  teeth,  bones,  and  horn  were  found  in  the  '  iron-sand  formation,' 
with  which  the  Tilgate  beds  were  then  classed,  as  there  could  be  no 
doubt  they  belonged  to  the  superficial  diluvium  ;  and  as  the  upper 
beds  of  the  conglomerate  in  which  these  first  specimens  were  found 
was  only  covered  by  loam  and  vegetable  earth,  there  was  no  clear 
stratigraphical  evidence  to  support  a  contrary  opinion.  Other  speci- 
mens however  were  soon  procured  by  stimulating  the  diligent  search 
of  the  workmen  by  suitable  rewards,  and  at  length  teeth  were 
obtained  which  displayed  the  serrated  edges,  the  longitudinal  ridges, 
and  the  entire  form  of  tho  unused  crown.  1  then  forwarded  specimens 
and  drawings  to  Baron  Cuvier,  and  repaired  to  London,  and  with  the 
aid  of  that  excellent  man  the  late  Mr.  Clift,  ransacked  all  the  drawers 
in  the  Hunterian  Museum  that  contained  jaws  and  teeth  of  reptiles, 
but  without  finding  any  that  threw  light  ou  the  subject.  Fortunately, 
M.  Samuel  Stuchbury,  then  a  young  man,  was  present,  and  proposed 
to  show  me  the  skeleton  of  an  Iguana,  which  he  had  prepared  from  a 
specimen  that  had  long  been  immersed  iu  spirits ;  and,  to  my  great 
delight,  I  found  that  the  minute  teeth  of  that  reptile  bore  a  closer 
resemblance  in  their  general  form  to  the  fossils  from  Tilgate  Forest 
than  any  others  with  which  I  was  able  to  institute  a  comparison.  It 
was  not  he  wever  until  I  had  collected  a  series  of  specimens  exhibiting 
teeth  in  various  stages  of  maturity  and  detrition  that  the  correctness 
of  my  opiuion  was  admitted,  either  as  to  the  character  of  thesj 
dental  organs,  or  the  geological  position  of  the  rocks  in  which  they 
were  imbedded."    ('  Petrifactions  and  their  Teachings.') 

From  their  first  discovery  the  teeth  of  this  animal  have  excited 
the  greatest  amount  of  interest  ou  account  of  their  peculiar  structure. 
In  his  report  to  the  British  Association,  on  the  '  British  Fossil 
Reptiles,'  Professor  Owen  gives  au  elaborate  account  of  their  structure 
and  functions : — 

"  The  teeth  of  the  Iguanodon,"  says  the  Professor,  "  though 
resembling  most  closely  those  of  the  Iguana,  do  not  present  an  exact 
magnified  image  of  them,  but  differ  in  the  greater  relative  thickness 
of  the  crown,  its  more  complicated  external  surface,  and  still  more 
essentially  in  a  modification  of  the  internal  structure  by  which  the 
Iguanodon  equally  deviates  from  every  other  known  reptile.  As  in 
the  Iguana,  the  base  of  the  tooth  is  elongated  and  contracted,  while 
the  crown  is  expanded  and  smoothly  convex  on  the  inner  side.  Wheu 
first  formed  it  is  acuminated,  compressed,  its  sloping  sides  serrated, 
and  its  external  surface  traversed  by  a  median  longitudinal  ridge,  and 
coated  by  a  layer  of  enamel ;  but  beyond  this  point  the  description  of 
the  tooth  of  the  Iguanodon  indicates  characters  peculiar  to  that  genus. 
In  most  of  the  teeth  that  have  hitherto  been  found  three  longitudinal 
ridges  traverse  the  outer  surface  of  the  crown,  one  ou  each  side  of 
the  median  primitive  ridge ;  these  are  separated  from  each  other,  aud 
from  the  serrated  margins  of  the  crown,  by  four  wide  and  smooth 
longitudinal  grooves.  The  relative  width  of  these  grooves  varies  in 
different  teeth;  sometimes  a  fourth  small  longitudinal  ridge  is 
developed  on  the  outer  side  of  the  crown.  The  marginal  serrations 
which  at  first  sight  appear  to  be  simple  notches,  as  in  the  Iguana, 
present  under  a  low  magnifying  power  the  form  of  transverse  ridges, 
themselves  notched  so  as  to  resemble  the  mammillated  margins  of  the 
unworn  plates  of  the  elephant's  grinder.  Slight  grooves  lead  from 
the  interspaces  of  these  notches  upon  the  sides  of  the  marginal 
ridges.  These  ridges  or  dentations  do  not  extend  beyoud  the 
expanded  part  of  the  crown ;  the  longitudinal  ridges  are  continued 
farther  down,  especially  the  median  ones,  which  do  not  subside  till 
the  fang  of  the  tooth  begins  to  assume  its  subcylindrical  form.  The 
tooth  at  first  increases  both  in  breadth  and  thickness ;  it  then 
diminishes  in  breadth,  but  its  thickness  goes  on  increasing;  in  the 
large  and  fully-formed  teeth  the  fang  decreases  in  every  diameter,  and 
sometimes  tapers  almost  to  a  point.  The  smooth  unbroken  surface 
of  such  fangs  indicates  that  they  did  not  adhere  to  the  iuner  side  of 
the  maxillce,  as  iu  the  Iguana,  but  were  placed  in  separate  alveoli,  as 
in  the  Crocodile  and  Megalosaur ;  such  support  would  appear  indeed 
to  bj  indispensable  to  teeth  so  worn  by  mastication  as  those  of  the 
Iguanodon.  The  apex  of  the  tooth  soon  begins  to  be  worn  away,  and 
it  would  appear  by  many  specimens  that  the  teeth  were  retained 
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until  nearly  the  whole  of  the  crown  had  yielded  to  the  daily  abrasion. 
In  these  teeth  however  the  deep  excavation  of  the  remaining  fang 
plainly  bespeaks  the  progress  of  the  successional  tooth  prepared  to 
supply  the  place  of  the  worn-out  grinder.  At  the  earlier  stages  of 
abrasion  a  sharp  edge  is  maintained  at  the  external  part  of  the  tooth 
by  means  of  the  enamel  which  covers  the  surface  of  the  crown  ;  the 
prominent  ridges  upon  that  surface  give  a  sinuous  contour  to  the 
middle  of  the  cutting  edge,  whilst  if h  sides  aro  jagged  by  the  lateral 
serrations  :  the  adaptation  of  this  admirable  dental  instrument  to  the 
cropping  and  comminution  of  such  tough  vegetable  food  as  the 
Clathrariea;,  and  similar  plants,  which  are  found  buried  with  the 
Iguanodon,  is  pointed  out  by  Dr.  Buckland  witli  his  usual  felicity  of 
illustration  in  his  '  Bridgewater  Treatise,'  vol.  i.  p.  246.  When  the 
crown  is  worn  nway  beyond  the  enamel  it  presents  a  broad  and  nearly 
horizontal  grinding  surface;  and  now  auother  dental  substance  is 
brought  into  use  to  give  an  inequality  to  the  surface ;  this  is  the  ossified 
remnant  of  the  pulp,  which  being  firmer  than  the  surrounding 
dentine,  forms  a  slight  transverse  ridge  in  the  middle  of  the  grinding 
surface.  The  tooth  in  this  stage  has  exchanged  the  functions  of  an 
incisor  for  that  of  a  molar,  and  is  prepared  to  give  the  final  com- 
pression, or  comminution,  to  the  coarsely-divided  vegetable  matters. 

"  The  marginal  edge  of  the  incisive  condition  of  the  tooth,  and  the 
median  ridge  of  the  molar  stage  arc  more  effectually  established  by 
the  introduction  of  a  modification  into  the  texture  of  the  dentine, 
by  which  it  is  rendered  softer  than  in  the  existing  Iguana  and  other 
reptiles,  and  more  easily  worn  away ;  this  is  effected  by  an  arrest  of 
the  calcifying  process  along  certain  cylindrical  tracts  of  the  pulp, 
which  is  thus  continued  in  the  form  of  medullary  canals,  analogous 
to  those  in  the  soft  dentine  of  the  Megatherium's  grinder  from  the 
central  cavity,  at  pretty  regular  intervals,  parallel  with  the  calcigerous 
tubes,  nearly  to  the  surface  of  the  tooth.  The  medullary  canals 
radiate  from  the  internal  and  lateral  sides  of  the  pulp  cavity,  and 
are  confined  to  the  dentine  forming  the  corresponding  walls  of  the 
tooth;  their  diameter  is  l-1250th  of  an  inch  ;  they  are  separated  by 
prettj  regular  intervals,  equal  to  from  (J  to  8  of  their  own  diameters ; 
they  sometimes  divide  once  in  their  course.  Each  medullary  canal  is 
surrounded  by  a  clear  space ;  its  cavity  was  occupied  in  the  section 
described  by  a  substance  of  a  deeper  yellow  colour  than  the  rest  of 
the  dentine.  The  calcigerous  tubes  present  a  diameter  of  l-25,000th  of 
an  inch,  with  interspaces  equal  to  about  4  of  their  diameters.  At  the 
first  part  of  their  course  near  the  pulp  cavity,  they  are  bent  in  strong 
undulations,  but  afterwards  proceed  in  slight  and  regular  primary 
Durves,  or  in  nearly  straight  lines  to  the  periphery  of  the  tooth. 
When  viewed  in  a  longitudinal  section  of  the  tooth,  the  concavity  of 
the  primary  curvature  is  turned  towards  the  base  of  the  tooth ;  the 
lowest  tubes  are  inclined  towards  the  root,  the  rest  have  a  general 
direction  at  right  angles  to  the  axis  of  the  tooth ;  the  few  calcigerous 
tubes  which  proceed  vertically  to  the  apex  are  soon  worn  away,  and 
can  be  seen  only  in  a  section  of  the  apical  part  of  the  crown  of  an 
incompletely  developed  tooth.  The  secondary  undulations  of  each 
tooth  are  regular  and  very  minute.  The  branches,  both  primary  and 
secondary  of  the  calcigerous  tubes,  are  sent  off  from  the  concave  side 
of  the  main  inflections ;  the  minute  secondary  branches  are  remark- 
able at  certain  parts  of  the  tooth  for  their  flexuous  ramifications, 
anastomoses,  and  dilatations  into  minute  calcigerous  cells,  which 
take  place  along  nearly  parallel  lines  for  a  limited  extent  of  the 
course  of  the  main  tubes.  The  appearance  of  interruption  in  the 
course  of  the  calcigerous  tubes,  occasioned  by  this  modification  of 
their  secondary  branches,  is  represented  by  the  irregularly  dotted 
tracts  in  the  figure.  This  modification  must  contribute  with  the 
medullary  canals,  though  in  a  minor  degree,  in  producing  that 
inequality  of  texture  and  density  in  the  dentine,  which  renders  the 
broad  and  thick  tooth  of  the  Iguanodon  more  efficient  as  a  triturating 
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instrument.  The  enamel  which  invests  the  harder  dentine,  forming 
tho  outer  side  of  the  tooth,  presents  the  same  dirty  peculiar  brown 


colour  when  viewed  by  transmitted  light  as  in  most  other  teeth ;  very 
minute  and  scarcely  perceptible  undulating  fibres,  running  vertically 
to  the  surface  of  the  tooth,  are  the  only  structure  I  have  been  able  to 
detect.  The  remains  of  the  pulp  in  the  contracted  cavity  of  the 
completely  formed  tooth  are  converted  into  a  dense  but  true  osseous 
substance,  characterised  by  minute  radiated  cells,  whose  long  axis  is 
parallel  with  the  plane  of  the  concentric  lamella;  which  surround  the 
few  and  contracted  medullary  canals  in  this  substance.  The  micro- 
scopical examination  of  the  structure  of  the  Iguanodon's  teeth  thus 
contributes  additional  evidence  of  the  perfection  of  their  adaptation 
to  the  offices  to  which  their  more  obvious  characters  had  indicated 
them  to  have  been  destined. 

"  To  preserve  a  trenchant  edge,  a  partial  coating  of  enamel  is  supplied, 
and  that  the  thick  body  of  the  tooth  might  bo  worn  away  in  a  more 
regularly  oblique  plane,  the  dentine  is  rendered  softer  as  it  recedes 
from  the  enamelled  edge  by  the  simple  contrivance  of  arresting  tho 
calcifying  process  along  certain  tracts  of  the  inner  wall  of  the  tooth. 
When  attrition  has  at  length  exhausted  the  enamel,  and  the  tooth  is 
limited  to  its  function  as  a  grinder,  a  third  substance  has  been 
prepared  in  the  ossified  remnant  of  the  pulp  to  add  to  the  efficiency 
of  the  dental  instrument  in  its  final  capacity." 

The  size  of  this  giant  of  the  Weald  in  former  ages  was  enormous. 
In  Dr.  Mantell's  collection  there  is  a  portion  of  a  femur  22  inches  in 
girth  in  the  smallest  part.  Tho  thigh  bone  then  of  the  Iguanodon 
exceeded  in  bulk  that  of  the  largest  elephant,  and  its  length  is  on 
good  grounds  calculated  to  have  been  from  4  to  5  feet.  Dr.  Mantell 
carefully  compared  the  bones  of  the  Iguanodon  with  those  of  the 
Iguana,  and  by  taking  an  average  from  eight  separate  parts  of  the 
respective  skeletons,  he  gives  the  following  as  the  dimensions  of  the 
former : — 

Feet. 

Length  from  Snout  to  the  extremity  of  the  Tail     .    .  70 

Length  of  Tail  62J 

Circumference  of  Body  14J 

The  thigh  bone  of  the  Iguanodon  is  considered  by  Dr.  Mantell  to 
be  twenty  times  tho  size  of  that  of  a  modern  Iguana :  but  as  animals 
do  not  increase  in  length  in  the  same  ratio  as  iu  bulk,  it  does  not 
follow  that  the  Iguanodon  attained  the  length  of  100  feet,  although  it 
probably  approached  70  feet.  (Ihitkland.)  On  the  snout  of  this 
monstrous  reptile  was  a  nasal  horn,  and  its  appearance  must  have 
realised  the  wildest  poetical  fictions  of  dragons  of  old. 


Nasal  horn  of  Iyuanodon,  two.thirds  of  the  natural  size. 

In  the  Report  above  alluded  to,  Professor  Owen  gives  his  reasons 
for  doubting  if  the  Iguanodon  was  so  large  an  animal  as  is  inferred  by 
Dr.  Mautell. 

"  From  the  comparison,"  he  says,  "which  the  few  connected  portions 
of  the  skeleton  of  the  Iguanodon  enable  us  to  make  between  the 
bones  of  the  extremities  and  the  vertebral  column,  it  is  evident  that 
the  hind  legs  at  least,  and  probably  also  the  fore  legs,  were  longer  aud 
stronger  in  proportion  to  the  trunk  than  in  any  existing  Saurian, 
One  can  scarcely  suppress  a  feeling  of  surprise  that  this  striking 
characteristic  of  the  Iguanodon,  in  common  with  other  Dinosauria, 
should  have  been  hitherto  overlooked  ;  since  the  required  evidence  is 
only  an  associated  vertebra  and  long  bone  of  the  same  individual,  or 
a  comparison  of  the  largest  detached  vertebrae  with  the  longest  femora 
or  humeri.  This  characteristic  is  nevertheless  one  of  the  most 
important  towards  a  restoration  of  the  extinct  reptile,  since  an  approxi- 
mation to  a  true  conception  of  the  size  of  the  entire  animal  could 
only  be  made  after  the  general  proportions  of  the  body  to  the 
extremities  had  been  ascertained.  But  it  is  very  obvious  that  the 
exaggerated  resemblances  of  the  Iguanodon  to  the  Iguana  have  mis- 
led the  palaeontologists  who  have  hitherto  published  the  results  of  their 
calculations  of  the  size  of  the  Iguanodon  ;  and  hence  the  dimensions 
of  100  feet  in  length,  arrived  at  by  a  comparison  of  the  teeth  and 
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clavicle  of  the  iguanodon  with  tlio  Iguana,  of  75  feet  from  a  similar 
comparison  of  tneir  femora,  and  of  80  foot  from  that  of  the  claw-bone, 
which  if  founded  upon  the  largest  specimen  from  Horsham,  instead 
of  the  one  compared  by  Dr.  Mantell,  would  yield  a  result  of  upwards 
of  200  feet  for  the  total  length  of  the  Iguanodon,  since  the  Horsham 
phalanx  exceeds  the  sizo  of  the  largest  of  the  recent  Iguana's  phalan- 
ges by  40  times.  But  the  same  reasons  which  h  u  e  been  assigned  for 
•.Mediating  the  bulk  of  Hie  Megalosaurus  on  the  basis  of  the-  vertebras 
Apply  with  equal  force  to  the  Iguanodon.  Now  the  largest  vertebra 
of  an  Iguanodon  which  has  yet  been  obtained  does  not,  as  has  been  before 
stated, exceed  -1  i  inches  in  length  ;  the  most  common  size  being  4  inches. 
The  intervertebral  substance  is  shown  by  the  naturally  juxtaposed 
series  of  dorsal  vertebra)  in  the  Maidstone  Iguanodon  to  be  not  more 
than  one-third  of  an  inch  in  thickness.  All  the  accurately  deter- 
mined vertebras  of  the  Iguanodon  manifest  the  same  constancy  of 
their  antero-posterior  diameter  which  prevails  in  Saurians  generally; 
the  discovery  of  the  true  character  of  the  supposed  lacertian  vertebras, 
6  inches  long,  removes  the  only  remaining  doubt  that  could  have 
attached  itself  to  this  important  element  in  the  present  calculation. 
The  cervical  vertebra?  of  the  Iguanodon,  when  discovered,  if  they 
prove  to  differ  in  length  from  the  known  dorsal  and  caudal  vertebra), 
will  be  in  all  probability  somewhat  shorter,  as  they  are  in  the  Hylaso- 
saur,  and  in  all  known  Crocodiles  and  Lizards.  It  remains  therefore 
to  discover  the  most  probable  number  of  the  vertebras  and  the  ribs  ; 
and  especially  the  variation  in  both  structure  and  size  which  the  ribs 
of  the  Iguanodon  already  obtained  demonstrate  to  have  prevailed  in 
the  costal  series,  renders  it  much  more  probable  that  the  number  of 
the  costal  vertebras  would  resemble  that  of  the  Crocodiles,  than  that 
of  the  Saurians  or  other  Lizards  with  unusually  numerous  dorsal 
vertebra?,  and  which  possess  ribs  of  a  simple  and  uniform  structure, 
and  of  nearly  equal  size.  The  most  probable  number  of  vertebras  of 
the  trunk,  from  the  atlas  to  the  last  lumbar  inclusive,  calculated  from 
Crocodilian  analogies,  would  be  24  vertebras ;  which  is  also  the 
number  possessed  by  the  Iguana.  Twenty-four  vertebras  estimated 
with  their  iuvertebral  spaces  at  5  inches  each,  give  10  feet ;  if  to  this 
we  add  the  length  of  the  sacrum,  namely  17  inches,  then  that  of 
the  trunk  of  the  Iguanodon  would  be  11  feet  5  inches,  which  exceeds 
that  of  the  Megatherium.  If  there  be  any  part  of  the  skeleton  of  the 
Iguana  which  may  with  greater  probability  than  the  rest  be  supposed 
to  have  the  proportions  of  the  corresponding  part  of  the  Iguanodon, 
it  is  the  lower  jaw,  by  virtue  of  the  analogy  of  the  teeth  and  the 
substances  they  are  adapted  to  prepare  for  digestion.  Now,  the  lower 
jaw  gives  the  length  of  the  head  in  the  Iguana,  and  this  equals  the 
length  of  six  dorsal  vertebras,  so  that  as  five  inches  rather  exceeds  the 
length  of  the  largest  Iguanodon' s  vertebras  yet  obtained  with  the 
intervertebral  space  superadded,  on  this  calculation  the  length  of  the 
head  of  the  largest  Iguanodon  must  ha.ve  been  2  feet  6  inches.  In 
the  description  of  the  caudal  vertebra?  it  has  been  shown  that  the 
Iguanodon  could  as  little  have  resembled  the  Iguana  in  the  length  of 
its  tail  as  in  the  anatomical  characters  of  any  of  the  constituent 
vertebra?  of  that  part;  the  changes  which  the  series  of  six  caudal 
vertebra?  present  m  the  length  and  form  of  the  spinous  processes,  and 
in  the  place  of  origin  of  the  transverse  processes,  indicate  the  tail  to 
have  been  shorter  in  the  Iguanodon  them,  in  the  Crocodile.  Assuming 
however  that  the  number  of  caudal  vertebra?  of  the  Iguanodon 
equalled  that  in  the  Crocodile,  and  allowing  to  each  vertebra  with 
its  intervertebral  space  4f  inches,  we  obtain  the  length  of  12  feet  6  inches 
for  the  tail  of  the  Iguanodon. 

Feet. 

Length  of  Head  say  3 

Length  of  Trunk  with  Sacrum  .  .  .  .12 
Length  of  Tail  13 

Total  Length  of  the  Iguanodon  .       .       .  .28 
"  The  same  observations  on  the  general  form  and  proportions  of  the 
animal,  and  its  approximation  in  this  respect  to  the  Mammalia, 
especially  the  great  extinct  Megatherioid  or  Pachydermal  species, 
apply  as  well  to  the  Iguanodon  as  to  the  Megalosaurus." 

Since  the  original  discovery  of  the  teeth  in  Tilgate  Forest,  several 
other  portions  of  this  remarkable  animal  have  been  found.  The  most 
interesting  of  these  were  discovered  by  Mr.  Bensted,  of  Maidstone, 
in  a  green-sandstone  quarry  near  that  town.  Other  remains  have  also 
been  obtained  from  the  Wealden  of  Sussex  and  the  Isle  of  Wight. 
On  some  of  these  remains  Dr.  Mantell  thus  remarks  : — ■ 

"  A  recent  discovery  however  supports  the  idea  first  suggested  by 
the  stupendous  size  of  the  bones  of  the  extremities.  In  a  block  of 
calciferous  grit,  picked  up  on  the  sea-shore,  I  have  laid  bare  a  chain  of 
eleven  caudal  vertebra?,  belonging  to  the  middle  region  of  the  tail, 
and  the  bodies  of  these  bones,  instead  of  being  abbreviated,  as  the 
shortness  of  the  known  anterior  caudals  led  us  to  infer,  are  elongated, 
as  in  the  corresponding  part  of  the  skeleton  of  the  recent  Iguana. 
The  length  of  four  of  these  vertebra?  is  equal  to  that  of  five  dorsals, 
and  their  spinous  and  transverse  processes  are  so  well  developed  as 
to  show  that  the  tail  must  have  been  greatly  prolonged,  probably 
in  the  same  degree  as  in  the  existing  Lizards.  The  length  of  the 
femur  of  this  individual  is  equal  to  six  caudal  or  eight  anterior  dorsal 
vertebra. 

"  It  is  therefore,  according  to  the  present  state  of  our  knowledge, 


not  at  all  improbable  that  the  largest  IgUWOdont  may  have  attained  a 
length  of  from  '!0  to  70  feet.  Although  some  important  poiati  in 
the  osteology  of  the  Iguanodon  are  still  unknown,  we  may  safely  con- 
clude that  this  stupendous  reptile  equalled  in  bulk  the  largest  herbi- 
vorous  Mammalia,  and  was  as  massive  in  its  proportions ;  for  living 
exclusively  on  vegetables  it  must  have  had  the  abdominal  region  greatly 
developed. 

"Its  limbs  must  have  been  of  proportionate  size  and  strength  to 
sustain  and  move  so  enormous  a  carcass;  the  hinder  extremities 
in  all  probability  resembled  the  unwieldly  contour  of  the  Hippopo- 
tamus or  Rhinoceros,  and  were  supported  by  strong  short  fie 
protected  by  broad  ungular  phalange!  ;  the  fore  feet  appear  to  have 
been  less  bulky,  and  adapted  for  seizing  and  pulling  down  the  foliage 
and  branches  of  trees ;  the  jaws  and  teeth  demonstrate  its  power  of 
mastication,  and  the  character  of  its  food ;  while  the  remains  of 
coniferous  trees,  arborescent  ferns,  and  cycadeous  plants,  which  are 
found  imbedded  with  its  remains,  attest  the  nature  of  the  flora 
adapted  for  its  sustenance." 

Whatever  may  be  the  differences  of  opinion  as  to  the  precise  size  of 
this  creature,  all  writers  agree  as  to  the  great  interest  attaching  to  its 
existence  in  this  part  of  the  world  during  the  deposit  of  the  great 
fresh-water  beds  that  characterise  the  geology  of  the  British  Islands. 

The  remaius  of  the  Iguanodon  so  carefully  collected  and  treasured 
by  Dr.  Mantell  are  now  in  the  British  Museum,  where  they  will  ever 
remain  a  monument  of  his  perseverance  and  skill,  and  a  means  of 
enabling  the  student  of  natural  history  to  come  to  his  own  conclusions 
on  the  debateable  points  its  structure  has  raised.  To  his  account  of 
its  structure  Dr.  Mantell  adds  some  physiological  inferences  as  to  the 
structure  and  economy  of  the  Iguanodon,  with  which  this  notice  may 
be  appropriately  closed. 

"  In  instituting  a  comparison  between  the  maxillary  organs  of  the 
Iguanodon  and  those  of  the  existing  herbivorous  Lizards,  with  the  view 
of  obtaining  some  physiological  deductions  from  their  peculiar  osteolo- 
gical  characters,  we  aire  at  once  struck  with  their  remarkable  deviation 
from  all  known  types  in  the  clussltejitilia.  In  the  A  mblyrhynchi,  the  most 
exclusively  vegetable  feeders  of  the  Saurian  order,  the  alveolar  process, 
beset  with  teeth,  is  continued  round  the  front  of  the  mouth,  the  junction 
of  the  two  rami  of  the  lower  jaw  at  the  symphysis  presenting  no  edentu- 
lous interval  whatever,  and  the  lips  not  being  more  produced  than  in 
other  reptiles  ;  for  these  creatures  chip  off  and  bruise  their  food,  and 
cannot  grind  or  masticate  it :  iu  the  Iguauas,  as  previously  shewn, 
the  same  character  exists.  In  the  carnivorous  Saurians  the  teeth  are 
also  continued  to  the  symphysial  suture  on  each  side.  The  extinct 
colossal  Lizards  offer  no  exception  to  this  rule;  iu  the  acrodont 
Mososaurus  of  the  Chalk,  and  in  the  thecodont  Megalosaurus  of  the 
Oolite  and  Wealden,  the  jaws  are  armed  with  teeth  round  the  anterior 
extremity.  In  short,  the  edentulous,  expanded,  scoop-shaped,  pro- 
cumbent, symphysis  of  the  lower  jaw  of  the  Iguanodon,  has  no  parallel 
among  either  existing  or  fossil  reptiles,  and  we  seek  in  vaiu  for 
maxillary  organs  at  all  analogous,  except  among  the  herbivorous 
Mammalia. 

"  The  nearest  approach  is  to  be  found  in  certain  Edentata,  as  for 
example  in  the  Cholcepus  didactylus,  or  Two-Toed  Sloth,  iu  which  the 
anterior  part  of  the  lower  jaw  is  edentulous  and  much  prolonged. 

"  The  correspondence  is  still  closer  iu  the  gigantic  extinct  Mylodoa, 
iu  which  the  symphysis  resembles  the  blade  of  a  spade  used  by  turf- 
diggers,  aud  has  no  traces  of  incisive  sockets  ;  and  were  not  this  part 
of  the  jaw  elevated  vertically  in  fror«t,  and  the  two  rami  confluent,  it 
would  present  the  very  counterpart  of  that  of  the  Iguanodon. 

"  The  great  size  and  number  of  the  vascular  foramina  distributed 
along  the  outer  side  of  the  dentary  bone,  and  beneath  the  border  of 
the  symphysis,  in  the  Iguanodon,  aud  the  magnitude  of  the  anterior 
outlets  which  gave  exit  to  the  vessels  and  nerves  that  supplied  the 
front  of  the  mouth,  indicate  the  great  development  of  the  integuments 
and  soft  parts  with  which  the  lower  jaw  was  invested.  The  sharp 
ridge  bordering  the  deep  groove  of  the  symphysis,  in  which  there  are 
also  several  foramina,  evidently  gave  attachment  to  the  muscles  and 
integuments  of  the  under  lip  ;  while  two  deep  pit3  for  the  insertion  of 
the  protractor  muscles  of  the  tongue,  manifest  the  mobility  and  power 
of  that  organ.  There  are  therefore  strong  reasons  for  supposing  that 
the  lip  was  flexible,  and,  in  conjunction  with  the  long  fleshy  prehensile 
tongue,  constituted  the  instruments  for  seizing  and  cropping  the 
leaves  aud  branches,  which,  from  the  construction  of  the  molars,  we 
may  infer  constituted  the  chief  food  of  the  Iguanodon.  The  mechanism 
of  the  maxillary  organs,  as  elucidated  by  recent  discoveries,  is  thus 
in  perfect  harmony  with  the  remarkable  characters  which  rendered 
the  first  known  teeth  so  enigmatical ;  aud  in  the  Wealden  herbivorous 
reptile  we  have  a  solution  of  the  problem,  how  the  integrity  of  the 
type  of  organisation  peculiar  to  the  class  of  cold-blooded  Ycrtebrata 
was  maintained,  and  yet  adapted,  by  simple  modifications,  to  fulfil 
the  conditions  required  by  the  economy  of  a  gigantic  terrestrial 
reptile,  destined  to  obtain  support  exclusively  from  vegetable 
substances,  in  like  manner  as  the  extinct  colossal  herbivorous 
Edentata,  which  flourished  in  South  America  ages  after  the  country 
of  the  Iguanodon  and  its  inhabitants  had  been  swept  from  the  face  of 
the  earth.  Thus  in  the  unlimited  production  of  successional  teeth 
at  every  period  of  the  animal's  existence,  in  the  mode  of  implantation 
of  the  teeth,  and  in  the  composite  structure  of  the  lower  jaw,  each 
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ramus  consisting  of  six  distinct  elements,  the  Saurian  type  of  organi- 
sation is  unequivocally  manifest ;  while  the  intimate  structure  of  the 
dental  organs  approaches  that  of  tho  Sloths,  and  the  sub-altemato 
arrangement  and  reversed  position  of  the  upper  and  lower  series  of  teeth 
correspond  with  that  of  the  Ruminants;  and  again,  the  edentulous 
and  prolonged  symphysis,  and  the  great  development  of  the  lower 
lip  and  the  integuments  of  the  jaws,  as  indicated  by  the  size  and 
number  of  the  vascular  foramina,  present  a  striking  analogy  to  the 
Edentata.  They  who  doubt  the  correctness  of  this  interpretation 
should  remember  that  it  is  in  this  ordet  of  Mammalia  that  we  find 
the  nearest  approach  to  the  lliptilia  ;  in  the  scaly  covering  of  the  skin, 
the  imperfections  of  the  dental  system,  the  snialluess  of  the  brain, 
and  the  long  continuance  of  the  muscular  fibre  after  death,  which 
arc  so  many  decadences  of  organisation,  so  to  speak,  that  indicate  a 
step  towards  that  class  of  which  the  Iguanodon  appears  to  have  been 
the  highest  type. 

"If  tho  opinion  previously  advanced  be  correct  that  the  anterior 
part  of  the  spinal  column  consisted  of  convexo-concave,  and  the 
dorsal  of  piano  concave  vertebra,  the  adult  Iguanodon  must  have 
approached  in  this  part  of  its  skeleton,  as  well  as  in  its  sacrum,  in 
its  massive  femora,  with  their  largo  medullary  cavities,  trochanters, 
and  condyles,  and  in  its  short  and  strong  metatarsals  and  phalangeals, 
to  that  of  the  large  herbivorous  Mammalia.  The  position  of  the 
hinder  limbs  (tho  thighs  and  legs)  in  relation  to  the  pelvis,  cannot 
be  accurately  determined  from  the  data  at  present  obtained  ;  but  the 
form  of  the  head  and  shaft  of  the  femur,  and  the  character  of  its 
articulations  and  processes  fo  closely  resemble  those  of  the  largest 
Pachyderms,  as  to  suggest  the  idea  that  (unlike  the  rest  of  its  class) 
the  Iguanodon  had  the  body  supported  as  in  the  Mammalia,  and  the 
abdomen  suspended  higher  from  the  ground  than  in  any  existing 
Saurian*.  In  fine,  we  have  in  the  Iguanodon  the  type  of  the  terrestrial 
Ilcrhivora,  which  in  that  remote  epoch  of  the  earth's  physical  history, 
termed  by  geologists  '  the  Age  of  Reptiles'  occupied  the  same  relative 
station  in  the  scale  of  being,  and  fulfilled  the  same  general  purposes 
in  the  economy  of  nature  as  the  Mastodons,  Mammoths,  and  Mylodons 
of  the  Tertiary  period,  and  the  existing  Pachyderms." 

(Owen,  Report  on  Britith  Fossil  Reptiles ;  Mantell,  Pet  refactions  and 
their  Teachings  ;  Buckbmd,  Bridgcwater  Treatise.) 

ILEUM.  [Intestines.] 

ILEX  is  a  name  given  to  two  very  different  plants.  As  that  of  a 
species,  it  indicates  the  Evergreen  Oak  of  the  South  of  Europe,  or 
Qucrcus  Ilex ;  as  that  of  a  genus,  it  belongs  to  the  Common  Holly, 
Ilex  Anuifolium',  the  type  of  the  natural  order  Aqitifoliaceer.  This 
latter  plant*  which  constitutes  so  beautiful  a  feature  in  the  winter 
scenery  of  mnnjT  parts  of  England,  and  whose  scarlet  or  yellow  berries 
render  it  so  universal  a  decoration  of  churches  (hence  the  name  Holly- 
Tree,  or  Holy-Tree)  and  dwelling-houses  at  Christmas  time,  is  in  Great 
Britain  upon  the  most  northern  limits  within  which  it  ranges  in  a 
wild  state.  It  is  however  at  those  limits  that  it  attains  its  greatest 
size  and  beauty ;  but  it  occasionally  suffers  from  severe  winters.  It 
is  common  in  the  middle  of  Europe,  and  the  southern  side  of  the 
range  of  the  Caucasus,  where  it  is  only  a  bush,  and  it  probably  extends 
far  to  the  eastward.  It  is  chiefly  valued  as  a  shelter  in  winter,  and  an 
ornamental  tree,  but  its  fine-grained  heavy  compact  timber  is  used 
for  a  great  number  of  useful  purposes,  especially  by  the  turner  and 
mathematical  instrument  maker;  the  black  handles  of  metal  teapots 
are  carved  out  of  its  wood.  It  is  also  employed  medicinally  ;  the 
leaves  nr.d  bark  possess  febrifugal  powers  of  a  strongly-marked 
character  :  the  root  and  the  bark  are  said  to  be  diuretic  and  expecto- 
rant, but  the  berries  have  the  discredit  of  being  poisonous,  producing 
purgative  and  violent  emetic  effects. 

Besides  the  Common  Holly  and  its  numerous  varieties,  the  genus 
Ilex  comprehends  a  large  number  of  species,  the  most  remarkable  of 
which  are  the  /.  Batcarica,  or  broad-leaved  species  of  Minorca,  a 
very  handsome  kind,  which  is  hardy  in  the  middle  and  south  of 
England ;  the  /.  vomitoria,  or  Cassena-Tiee  of  the  North  Americans, 
whose  leaves  possess  strongly-marked  emetic  qualities;  and  the  /. 
Paraguayensis,  or  Mate  Plant,  of  whose  leaves  a  very  large  con- 
sumption takes  place  in  South  America,  under  the  name  of  Tea  of 
Paraguay.  [Tea,  Paraguay.]  The  leaves  are  dried,  and  afterwards 
used  like  the  tea  of  the  Chinese.  (Loudon,  A'  borctum  Britannicum.) 

ILL^ENUS,  Dalman's  name  for  a  group  of  the  great  genus  Asaphus, 
as  originally  constituted  by  Bronguiai  t  in  his  work  on  the  Trildbita. 
The  caudal  plate  is  one  large  convex  part,  nearly  corresponding  to 
the  anterior  shield.  From  the  Transition  Strata  of  Christiania, 
Ostrogothia,  &c.  [Trilobites.] 

ILLECEBRA'CE^E,  Knotworts,  a  small  natural  order  of  Exogenous 
Plants,  chiefly  consisting  of  herbaceous  weeds,  found  in  the  temperate 
parts  of  the  world  :  they  differ  from  Amarantacea:  in  nothing  except 
having  stipules  and  a  tendency  to  produce  petals;  from  Alsinacece  in 
little  more  than  having  stipules ;  and  from  Portulacea;  in  their  sepals 
not  being  in  pairs.  This  order  is  one  of  those  which  break  down  the 
limits  between  Polypetalous  and  Apetalous  plants,  and  prove  how 
entirely  artificial  are  such  divisions.  The  species  are  often  con- 
spicuous, especially  when  dried,  for  their  silvery  stipules  and  shining 
calyxes,  and  are  sometimes  beautiful  microscopic  objects ;  but  they 
are  too  small  to  be  interesting  in  any  other  way,  and  are  of  no  known 
use.    They  occur  in  various  parts  of  the  world,  especially  in  the 


countries  bordering  on  the  Mediterranean.  The  order  embraces  24 
genera  and  about  100  species.  A  few  occur  at  the  Cape  of  Good 
Hope,  and  several  are  found  in  America,  The  British  representatives 
are  Corrigiola,  Heraiariu,  and  lllecebrum.  [Connioior.A  ;  Im.kcebrum.] 


IUcccbrum  rertictlttttum. 
1,  a  I  nil  of  leaves,  with  llie  intervening  flipulcs  ;  2,  a  don  er,  seen  from 

above  ;  .1,  a  flower  cut  open. 

ILLECE'BRUM,  a  genus  of  Plants  the  type  of  the  natural  order 
Illecehracea:  It  has  5  sepals  slightly  cohering  at  the  base  and  horned 
at  the  back.  Petals  absent  or  5,  subulate,  iuserte  1  with  the  5  stamens 
on  a  perigyuous  ring ;  a  1-cclled  1-seeded  furrowed  capsule  bursting 
along  the  furrows.  The  only  species  is  a  small  trailiug  shrub  Witt 
opposite  leaves  having  scarious  stipules  at  the  base. 

/.  rcrticillatum,  Whorled  Rush-Grass.  It  has  a  trailing  glabrous 
stem,  roundish  leaves,  verticillate  whorled  white  minute  flowers.  It 
is  found  in  bogs  and  wet  marshy  places,  chiefly  in  Cornwall  and 
Devonshire.  The  seeds  of  this  shrub  should  be  planted  in  a  moist 
situation,  and,  if  allowed  to  sow  themselves,  will  spring  up  regu- 
larly every  season.  It  is  worth  cultivation  on  account  of  the  delicacy 
and  beauty  of  its  blossoms. 

(Babington,  Manual  of  BritisJi  Botany;  Don,  Dichlamydeoui 
Plants.) 

ILLICE.E.    [Winter  ace.<e.] 

ILLI'CIUM  (illicio,  I  allure),  a  genus  of  Plants,  so  named  in  con- 
sequence of  their  very  agreeable  aromatic  fragrance ;  they  belong  tc 
the  Winters  Bark  tribe.  These  are  now  generally  described  as  a 
separate  family  under  the  name  of  Winteraceoe,  and  are  distinguished 
by  their  dotted  leaves  and  aromatic  properties  from  Magnoliacete,  of 
which  they  are  sometimes  made  a  section.  The  genus  Illicium  is 
characterised  by  having  from  3  to  6  petaloid  sepals ;  27  petals 
arranged  in  several  rows  below  the  numerous  stamens  and  pistils. 
The  capsules  are  disposed  in  a  circular  manner,  and  open  upwards  ; 
each  contains  a  single  shining  seed.  The  species  are  few  in  number, 
but  widely  distributed.  Two  are  indigenous  in  Florida ;  and  the 
others  in  China  and  the  neighbouring  islands.  /.  Floridanum  is  a 
red-flowered  species,  of  which  the  leaves  are  very  fragrant,  and  the 
capsules  smell  of  anise,  though  more  faintly  than  the  Chinese  species. 
The  bark  hns  been  proposed  as  a  substitute  for  cinnamon  and 
sassafras  barks.  /.  parvijflorum  also,  a  native  of  North  America,  has 
similar  properties,  especially  in  its  leaves. 

The  most  important  species  however  is  /.  anisatum,  or  the  Aniseed- 
Tree  of  China,  of  which  the  fruit  is  exported  from  Canton,  and  well 
known  in  commerce  by  the  name  of  Star  Anise.  In  India  they  are 
called  Badian  Khatai,  or  Chinese  Anise.  Hence  the  name  Badiane,  by 
which  they  are  chiefly  known  on  the  continent  of  Europe,  where 
they  are  more  employed  than  in  this  country  ;  being  esteemed,  as  in 
the  East,  for  their  aromatic  and  carminative  properties.  The  smell 
and  taste  of  both  the  capsule  and  seed  being  like  that  of  aniseed,  a 
volatile  oil  is  distilled  from  them,  which  may  be  employed  for  all  the 
purposes  of  the  oil  of  aniseed  :  it  is  said  to  give  the  flavour  to 
Anisette  de  Bordeaux  and  to  Anisette  de  Hollande.  The  Chinese 
use  it  in  substance  both  as  a  condiment  and  a  stimulant  medicine, 
and  burn  it  as  incense  in  their  temples.  The  tree  flourishes  in  China 
and  some  of  the  Philippine  Islands,  and  is  found  also  in  Japan, 
whence  Siebold  has  described  a  new  species.  M.  Perrotet  also 
mentions  that  there  is  an  undescribed  species  at  Manilla,  which  is 
there  called  San-ki;  that  its  leaves  are  mixed  with  their  tea  and 
coffee  in  the  Philippines,  and  that  a  liqueur  is  likewise  prepared  Iron; 
its  fruit. 

ILLUPIE-TREE.  [Bassia.] 


ILMENITE. 


INDIA-RUBBER. 


2*1 


ILMENITE.  [Titanium.] 
ILUANTHUS.  [AcTiNiADiB.] 

1LVAITE,  a  native  Silicate  of  Iron,  identical  with  Ycnitc.  [Iiion.] 

IMBER.  [Colymbid^s.J 

IMBR10ARIA,  a  genus  of  Sapotaceous  trees. 

IMPA'TIENS,  a  genus  of  Plants  ho  called  from  the  sudden  and 
elastic  force  with  which  they  burst  their  capsules  ;  hence  '  Noli  mo 
tangero'  is  the  name  of  one  of  the  species.  Another  is  well  known  as 
a  highly  ornamental  annual  by  the  name  of  Balsam,  whence  the  natural 
family  to  which  it  belongs  has  been  called  Bulsaminaceie.  [Balsamin- 
ACE/E.]  The  genus  is  especially  an  East  Indian  one,  though  single 
species  extend  into  Europe,  Siberia,  and  North  America.  Linnaeus 
was  only  acquainted  with  7  or  8  species ;  but  Dr.  Wight,  in  the 
Madras  Journal,'  vol.  ii.,  states  that  not  less  than  100  species  are  now 
known,  and  almost  entirely  from  the  mountains  of  the  peninsula  of 
India  and  the  Himalayas  ;  in  those  from  Silhet  as  far  north  as  tho 
Sutlej,  and  in  30°  N.  lat.,  at  as  great  elevations  as  7000  feet.  They 
are  absent  from  the  plains  of  India  ;  some  aro  found  on  tho  Malabar 
coast,  little  elevated  above  the  sea,  but  only  during  the  monsoon. 
Dr.  lioyle  has  stated  that  they  are  only  found  in  tho  Himalayas  during 
the  rains,  and  hence  inferred  that  the  moisture  and  moderate  tempera- 
ture, as  well  as  the  equability  of  both  during  the  rainy  season,  is  as 
favourable  to  their  growth  as  the  heat  and  moisture  of  tho  peninsula  ; 
but  Dr.  Wight  has  since  ascertained  that  the  species  are  chiefly  found 
at  elevations  of  4000  and  4500  feet,  in  a  season  where  there  is  moisture 
combined  with  a  moderate  but  equal  temperature.  These  facts  are 
important  as  showing  the  influence  of  climate  on  vegetation  ;  and 
useful  as  affording  hints  and  principles  for  the  cultivation  of  these 
plants  at  a  lower  temperature  than  is  necessary  for  the  plants  of  the 
plains  from  the  same  latitudes,  though  great  success  has  been  attained 
in  the  cultivation  of  Balsams  in  this  country. 

IMPERATO'RIA  (so  named  from  its  supposed  imperial  virtues  in 
medicine),  a  genus  of  Plants  belonging  to  the  natural  order  UmbeUifcrce. 
It  has  no  calyx  ;  obovate  petals,  contracted  into  an  inflexed  segment; 
the  fruit  flattened  at  the  back,  with  a  dilated  flat  border.  The  species 
are  glabrous  perennial  herbs,  with  erect  hollow  terete  striated  stems. 
The  umbels  are  large  and  compound,  and  the  flowers  white. 

/.  Ostruthium  has  a  tuberous  fleshy  and  somewhat  creeping  root  of 
an  aromatic  and  acrid  nature ;  the  lower  leaves  biternate,  the  upper 
ones  less  compound  ;  the  flowers  are  small,  and  of  a  white  or  pale 
flesh-coloured  hue.  It  is  a  native  of  Europe  and  Newfoundland  in 
damp  meadows  and  woods.  This  species  is  the  Masterwort  of  old 
English  herbalists,  and  the  root  has  been  much  celebrated  as  an 
antidote  against  poisons,  a  diuretic,  and  sudorific ;  and  Lerango 
affirms  that  an  infusion  of  it  in  wine  has  cured  agues  which  have 
resisted  quinine.  When  chewed  it  excites  a  copious  flow  of  saliva, 
and  acts  as  an  agreeable  stimulant  to  the  gums.  It  is  recommended 
in  cases  of  rheumatic  toothache,  and  is  cultivated  in  many  places  for 
the  London  market. 

/.  angustifolia,  the  Narrow-Leaved  Masterwort,  has  biternate  leaves, 
oblong  leaflets,  attenuated  at  the  base  and  deeply  serrated.  It  is  a 
native  of  the  Alps  and  Piedmont.  The  blossoms  appear  in  June  and 
July,  and  are  of  a  white  colour.  The  species  of  this  genus  are  of 
easy  culture,  and  may  be  propagated  either  by  dividing  the  roots  or 
from  seed. 

(Don,  Dichlamydcous  Plants;  Lindley,  Flora  Medica ;  Burnett, 
Outlines  of  Botany.) 

IMPEYAN.  [Pavonidjj.] 

IMPREGNATION.  [Reproduction  in  Plants  and  Animals; 
Stamen  ;  Pistil.] 

I'NACHUS,  a  genu3  of  Brachyurous  Crustaceans,  placed  by  M. 
Milne-Edwards  under  his  tribe  Macropodians.    [Macropodid.e  ] 

INCISORS.    [Dentition;  Teeth.] 

INCUS.  [Ear.] 

INDIA-RUBBER,  the  common  name  of  a  vegetable  compound 
which  is  found  in  all  plants  with  a  milky  juice.  It  is  also  known  by 
the  name  of  Caoutchouc. 

The  existence  of  a  milky  juice  in  many  plants,  which  flows  from 
them  when  their  tissues  are  wounded,  is  a  fact  that  has  been  familiarly 
known  from  time  immemorial.  It  is  however  only  a  matter  of  recent 
discovery  that  this  milky  juice  characterises  certain  families  of  plants. 
Although  the  great  majority  of  plants  which  yield  this  juice  in  abund- 
ance are  tropical,  yet  they  are  not  without  their  European  repre- 
sentatives. The  Spurges,  Dandelion,  and  Celandine  of  our  road-sides 
are  instances.  The  families  of  plants  which  furnish  this  milky  juice 
in  the  greatest  abundance  are — Moi-acece,  Euphorbiacece,  Artocarpacece, 
Apocynacece,  Cichoracece,  Papaveracece,  Campanulacece,  and Lobeliacece. 

This  juice,  which  is  called  by  botanists  '  the  milky  juice,'  because 
it  has  an  appearance  similar  to  milk,  has  also  the  physical  constitution 
of  that  fluid.  It  is  an  aqueous  liquid,  charged  with  soluble  matter, 
in  which  float  globules  of  a  substance  insoluble  in  water,  and  which 
are  by  their  tenuity  held  in  suspension  in  the  liquid,  but  for  which 
they  have  no  affinity,  in  the  same  manner  as  butter  is  held  in  sus- 
pension by  milk.  From  the  difference  of  the  refractive  powers  of 
these  two  substances,  each  of  which  taken  separately  would  be  colour- 
less or  transparent,  arise  the  opacity  and  white  colour  of  the  two  : 
hence  the  compound  is  properly  called  a  '  milky  juice.' 

The  analogies  which  this  juice  exhibits  with  the  milk  of  animals  and 
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vegetable  emulsions  aro  seen  in  the  manner  in  which  it  acts  when  left 
to  itself.  Run  out  into  the  air,  received  and  preserved  in  close- vessel*, 
it  separates  itself  into  two  layers,  as  milk  itself  would  do.  The  watery 
part  very  soon  lias  an  insoluble  part  floating  upon  it,  which  collects 
together  and  swims  at  tho  top  as  cream  swims  upon  milk,  ami  which 
forms  nearly  tho  half  of  tho  entire  mass.  But  with  Uichc  physical 
resemblances  the  analogies  cease.  That  which  in  milk  and  in  emul- 
sions produced  from  seeds  collects  on  the  surface  of  the  aqueous 
liquor  is,  property  Speaking,  a  fatty  body,  containing  oxygen  in  its 
composition ;  while  tho  kind  of  cream  which  swims  upon  the  milky 
juice  is  a  compound  of  carbon  and  hydrogen. 

This  substance  has  long  been  known  to  the  natives  of  both  the  Old 
and  New  World,  in  Hindustan  and  South  America.  It  was  not  how- 
ever till  the  expedition  of  the  French  academicians  to  South  America 
in  1735  that  its  properties  and  nature  were  made  known  in  Europe 
by  a  memoir  upon  it  by  M.  de  la  Condamine.  This  notice  excited 
little  attention  ;  and  subsequently  notices  of  this  substance  were  si-nt 
to  the  French  Academy  in  1751  by  M.  Fresnau,  and  in  17G8  by 
M.  Macquer.  At  the  latter  end  of  the  last  century  and  the  beginning 
of  the  present  it  was  brought  into  this  country  in  small  quantities, 
where,  on  account  of  its  being  used  for  rubbing  out  black-lead  pencil 
marks,  it  acquired  the  name  of  India-Rubber. 

Although  after  its  application  to  the  water-proofing  of  garments  its 
consumption  gradually  increased,  the  importation  into  the  United 
Kingdom  in  1830  appears  not  to  have  been  more  than  50,000  lbs. 
In  1842  the  import  of  this  article  had  increased  to  between  700,000 
and  800,000  lbs.  Up  to  the  present  time  the  consumption  of  India- 
Rubber  has  prodigiously  increased;  and  one  port  alone  in  South 
America  is  said  now  to  send  to  Great  Britain  nearly  4000  cwts. 
annually.  To  the  large  consumption  in  the  United  Kingdom  must 
be  added  that  of  America,  where  the  application  of  Caou^houc  has 
been  much  more  general  and  successful  than  even  in  our  own  country. 

The  particular  species  of  plants  which  are  employed  for  procuring 
India-Rubber  are  very  numerous,  and  it  is  probable  that  many  yield 
it  which  are  not  yet  known  to  botanists.  The  tree  which  supplies 
most  in  Continental  India  is  the  Picas  elastica,  a  tree  belonging  to 
the  order  Moracece ;  it  is  exceedingly  abundant  in  Asam.  All  the 
species  of  Picus  yield  Caoutchouc  to  a  greater  or  less  extent  in  their 
juices,  and  even  the  Common  Fig  (Ficus  Carica)  of  Europe  contains  it. 
Species  of  Picus  produce  the  Caoutchouc  brought  from  Java  ;  and 
P.  radula,  P.  elliptica,  and  P.  ]jrinoides  are  amongst  those  mentioned 
as  affording  a  portion  of  that  brought  from  America.  Next  to  the 
Moracece  the  order  Euphorbiacece  yields  the  largest  quantity  of 
Caoutchouc.  The  Siphonia  elastica,  a  plant  found  in  Guyana,  Brazil, 
and  extending  over  a  large  district  of  Central  America,  yields  the 
best  kinds  of  Iudia-Rubber  that  are  brought  into  the  markets  of  Europe 
and  America.  To  another  order,  Apocynacece,  we  are  indebted  for 
the  Caoutchouc  which  is  brought  from  the  islands  of  the  Indian 
Archipelago.  The  plant  which  is  the  source  of  this  substance  in  those 
districts  is  the  Urceola  elastica,  a  climbing  plant  of  very  rapid  growth 
and  gigantic  dimensions.  A  single  tree  is  said  to  yield,  by  tapping, 
from  50  to  60  lbs.  annually.  Many  other  plants  of  this  order  yield 
Caoutchouc,  and  of  those  given  on  good  authority  we  may  mention — 
Collophora  utilis  and  Cameraria  latifolia,  plants  of  South  America ; 
Vahca  gummifera,  in  Madagascar ;  and  Willug/ibeia  edulis,  in  the  East 
Indies.  To  this  order  belongs  the  Cow-Tree,  or  Hya-Hya  (Tabemce- 
montana  utilis),  of  Tropical  America,  which  yields  a  milky  juice  that 
is  drunk  by  the  natives  of  the  district  in  which  it  grows. 

The  Caoutchouc,  whilst  it  is  in  the  tissues  of  the  plant,  is  evidently 
in  a  fluid  condition  ;  but  after  its  separation  from  the  other  fluid  parts 
its  consistence  becomes  changed,  and  it  forms  a  solid  mass  similar  in 
its  external  characters  to  vegetable  albumen.  In  this  state  it  is  dense 
and  hard,  but  may  be  separated  and  rolled  out  so  as  to  form  a  sheet 
resembling  leather.  It  ha3  many  interesting  and  peculiar  properties. 
Insoluble  in  water  and  in  alcohol,  it  dissolves  in  ether,  in  the  sulphuret 
of  carbon,  the  fat  oils,  and  the  liquid  carburets  of  hydrogen. 

It  is  soft  and  elastic  at  the  ordinary  temperature,  but  at  the  tem- 
perature of  2°  above  the  freezing  point  it  acquires  the  hardness  of 
wood.  A  temperature  of  100°  softens  it  without  altering  its  form. 
It  then  unites  with  itself  with  the  greatest  facility,  and  two  pieces 
recently  cut  apart  re-unite  so  as  to  render  it  impossible  to  discover 
where  the  junction  has  taken*  place.  But  a  higher  temperature, 
approaching  150°,  changes  it  into  an  adhesive  substance,  which  on 
cooling  does  not  recover  the  primitive  properties  of  Caoutchouc. 

In  the  state  of  recent  coagulation,  and  while  still  in  a  pulpy  con- 
dition, Caoutchouc  possesses  a  degree  of  plasticity  which  admits  of  its 
receiviug,  by  means  of  moulds,  the  most  varied  forms. 

The  greater  part  of  the  Caoutchouc  of  commerce  is  obtained  by 
the  natives  of  the  countries  in  which  it  is  produced  in  the  form  of 
shapeless  masses,  collected  at  the  foot  of  the  tree  which  has  been 
incised  or  cut  for  the  purpose  of  extracting  the  juice  from  it,  or 
solidified  in  a  trench  made  in  the  earth,  and  coagulated  in  this  rude 
mould  in  voluminous  masses,  which  often  resemble  the  trunk  of  a 
large  tree.  A  part  of  it  however  possesses  other  forms  which  the  rude 
art  of  the  natives  attempts  to  communicate  to  it.  They  model  with 
plastic  clay  figures  of  animals,  imitations  of  the  human  foot,  and 
pear-shaped  bodies ;  and  then  dipping  these  moulds  in  the  thickened 
Caoutchouc,  and  renewing  the  connection  when  the  first  coat  is 
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solidified  by  exposure  to  the  air,  they  obtain,  by  breaking  the  mould 
and  getting  it  out  in  fragments  through  an  opening  properly  arranged, 
hollow  flasks,  figures  of  animals,  rough  slippers,  &c.  They  thus  make 
Caoutchouc  serve  for  the  manufacture  of  objects  for  which  we 
ourselves  employ  animal  membranes  and  leather. 

India-Rubber  ia  obtained  from  both  the  Old  and  New  World.  The 
East  Indies  supplied  the  original  specimens  seen  in  Europe,  and  have 
ever  since  been  a  source  of  supply  to  the  British  markets.  It  comes 
principally  from  Java,  and  is  often  glutinous,  and  is  less  esteemed  in 
commerce  than  that  furnished  by  the  equatorial  regions  of  America. 
Great  quantities  of  Caoutchouc  are  imported  into  Europe  from  Mexico, 
from  South  America,  and  especially  from  the  province  of  Para  in 
Brazil.  That  which  comes  in  the  shape  of  bottles  is  generally  pre- 
ferred ;  and  when  it  is  pure,  and  the  different  coats  which  comprise  it 
are  well  united,  it  may  be  employed  immediately  for  many  purposes. 
But  it  often  happens  that  the  coats  which  form  the  pear-shaped  masses 
are  badly  united.  It  then  becomes  necessary,  in  order  to  make  use 
of  them,  to  work  it  up  by  a  process  of  kneading,  so  as  to  obtain  it  in 
a  coherent  or  homogeneous  mass.  This  operation  becomes  especially 
indispensable  when,  as  most  commonly  happens,  the  Caoutchouc  is  in 
large  impure  masses,  and  mixed  with  sand  and  the  ddbris  of  vegetable 
matter.  These  impurities  do  not  entirely  proceed  from  the  moulds 
made  in  the  earth  into  which  the  juice  has  been  allowed  to  exude, 
and  in  which  it  has  been  left  to  thicken  and  solidify ;  but  their 
quantity  and  their  presence  between  the  coats  of  the  pyriform  masses 
show  that  the  impurity  is  mainly  to  be  attributed  to  fraud.  The 
Caoutchouc  thus  obtained  is  not  applicable  to  any  use  until  it  has 
undergone  a  previous  purification. 

The  purification  of  the  Caoutchouc  is  accomplished  by  submitting 
the  impure  Caoutchouc  to  the  action  of  cylinders  furnished  with  teeth 
turning  if  opposite  directions  and  with  unequal  velocities,  which 
cause  it  to  undergo  a  kind  of  mastication.  By  this  treatment  the 
Caoutchouc  becomes  softened  without  being  liquified,  and  a  homo- 
geneous mass  is  formed  which  is  cut  in  the  form  of  rectangular  blocks, 
which  being  again  cut,  constitute  those  small  parallelopipedons  used 
by  draughtsmen  to  rub  out  the  marks  of  black-lead  pencils.  This 
use  was  in  England  for  a  long  time  the  only  one  to  which  this  sub- 
stance was  applied,  but  this  limited  use  was  far  from  indicating  the 
extent  to  which  Caoutchouc  has  been  employed  in  the  last  thirty 
years,  or  the  multiplicity  of  services  it  has  been  called  upon  to  perform 
for  sanitary  and  industrial  purposes.  To  rub  out  pencil-marks,  to 
form  the  rude  slippers  which  seemed  well  adapted  to  the  Indian 
toilet,  but  to  which  a  form  acceptable  in  Europo  had  not  been  im- 
parted, were  in  fact  the  only  uses  to  which  Caoutchouc  was  applied 
up  to  1820.  [Caoutchouc,  Manufacture  of,  in  Arts  and  Sc.  Div.] 

The  relations  of  Caoutchouc  to  the  functions  of  the  plants  in  which 
it  is  found  are  not  understood.  Many  fallacious  views  have  been 
offered  on  this  subject.  Schulze  of  Berlin,  who  has  written  most 
extensively  on  this  subject,  regarded  it  as  a  principle  in  the  juices 
of  plants  analogous  to  the  fibrine  of  the  blood,  but  his  views  with 
regard  to  the  milky  juice  of  plants  and  the  laticiferous  tissue  are 
now  generally  allowed  to  be  erroneous.  It  is  not  improbable  that 
Caoutchouc  is  formed  as  the  result  of  the  deoxidation  of  cellulose, 
or  some  other  ternary  constituent.  The  chemical  composition  of 
Caoutchouc  is  Hydrogen  and  Carbon.  In  what  proportion  they  exist 
is  not  known.  When  distilled,  Caoutchouc  yields  oils  which  have  a 
composition  similar  to  oil  of  turpentine — C5,  H4,  or  C,n,  H8. 

(Reports  of  the  Great  Exhibition  of  1851,  Class  XXVIII.,  by  Dr. 
Lankester;  Schleiden,  Principles  of  Scientific  Botany;  Gregory, 
Handbook  of  Organic  C/iemistry.) 

INDIAN  CORN.  [Zea.] 

INDIAN  CRESSES.  [Tropjsoi.ace;e.] 

INDIAN  OX.  [Bovidje.] 

INDIAN  SHOT.  [Marantaceje.] 

INDIAN  ITE.  This  Mineral  occurs  in  granular  masses.  It  has  a 
kardness  5'0  to  5 '5.  It  scratches  glass.  The  colour  is  white  or 
grayish;  lustre  shining;  translucent;  specific  gravity  2'74.  It  is 
infusible  by  the  blow-pipe,  and  gelatinises  in  acids.  It  occurs  asso- 
ciated with  Oarnet,  Felspar,  Pibrolite,  and  Hornblende. 

INDICATOR.  [CucuLiDiE.] 

INDICOLITE.  [Tourmaline.] 

INDIGO.  [Indigofera.] 

INDIGO'FERA,  a  genus  of  Plants  belonging  to  the  natural  family 
Leguminosce,  indigenous  in  the  equinoctial  parts  of  Asia,  Africa, 
and  America,  and  celebrated  for  some  of  the  species  yielding  Indigo. 
The  species  are  about  150  in  number;  all  are  small  herbaceous  or 
shrubby  plants.  The  leaves  are  usually  pinnate ;  the  flowers  small 
and  papilionaceous,  in  axillary  clusters  of  a  purple,  blue,  or  white 
colour.  The  calyx  is  5-cleft ;  segments  acute ;  vexillum  roundish, 
emarginate ;  keel  furnished  with  a  subulate  spur  on  both  sides. 
Stamens  diadelphous  (9  and  1).  Legume  continuous,  one  or  more 
seeded.  Seeds  usually  truncated,  separated  by  cellular  spurious  parti- 
tions. There  is  some  difficulty  in  ascertaining  all  the  cultivated  species, 
as  the  subject  is  usually  neglected  both  by  naturalists  and  cultivators. 

/.  tinctoria  is  the  species  generally  cultivated  in  India,  whence  it 
has  been  introduced  both  into  Africa  aud  America.  It  is  suffruticose, 
erect,  branched ;  leaves  pinnate :  leaflets  5  or  6  pairs,  long-obovate, 
scarcely  pubescent ;  racemes  of  flowers  axillary,  shorter  than  the 


leaves.  Legumes  approximated  towards  the  base  of  the  rachis,  nearly 
cylindrical,  slightly  torulose,  deflexed,  and  more  or  less  curved 
upwards;  sutures  thickened;  seeds  about  10,  cylindrical,  truncated 
at  both  ends.  This  species  is  sometimes  called  Indigo  Franc  and 
French  Indigo  in  the  West  Indies.  It  is  said  to  be  found  wild  along 
the  sands  of  Senegal.    ('  Flore  de  Senegambie,'  vol.  i.  p.  178.) 

/.  Anil.  From  the  name  it  might  bo  inferred  that  this  was  au 
Asiatic  plant;  but  it  is  said  by  De  Candolle  to  grow  wild  in  America, 
and  to  be  cultivated  in  both  Indies,  as  also  along  the  Gambia  in 
Africa.  The  name  Anil,  which  has  passed  into  the  Spanish,  has 
evidently  the  same  origin  as  the  Arabic  Neel,  or  Nil.  The  Spaniards 
and  Portuguese,  who  had  found  the  way  to  India  by  two  opposite 
courses,  must  there  have  become  acquainted  with  Indigo,  and  adopted 
its  Indian  name  :  they  were  the  first  to  manufacture  it  in  America — 
the  Portuguese  in  Brazil,  and  the  Spaniards  in  Mexico.  This  species 
is  characterised  by  an  erect  suffruticose  stem ;  leaves  pinnate  in  3  to 
8  pairs ;  leaflets  oval-oblong,  scarcely  pubescent  on  the  under  surface  ; 
racemes  axillary,  shorter  than  the  leaveB  ;  legume*  compressed,  not 
torulose,  deflexed,  curved,  with  both  sutures  thickened  aud  prominent, 
10-  to  12-seeded.  Messrs.  Wight  and  Arnot  state,  "  We  have  not 
sufficient  materials  to  enable  us  to  determine  if  I.  Anil  be  a  distinct 
species.  We  know  of  no  distinguishing  character,  unless  it  is  to  be 
found  in  the  fruit,  and  the  descriptions  given  of  that  part  in  the  two 
species  differ  in  different  authors."  But  the  authors  of  the  '  Floi  o 
de  Senegambie'  consider  them  distinct,  as  do  most  botanists. 

/.  ccerulea  (Roxb.).  This  is  a  new  species  described  by  Dr.  Rox- 
burgh, and  called  Karneeli  in  Telinga  by  the  natives  of  the  peninsula 
of  India.  Ht  states  that  from  the  leaves  of  this  plant  he  had  often 
extracted  a  most  beautiful  light  Indigo,  more  bo  than  he  ever  could 
from  the  Common  Indigo  Plant,  or  even  from  Nerium  tinctorium,  and 
in  a  large  proportion.  He  Bays  it  is  an  erect  shrubby  species,  growing 
in  dry  barren  uncultivated  ground,  to  the  height  of  3  feet,  and  higher 
in  good  garden  soiL  It  flowers  during  the  wet  and  cold  seasons.  The 
leaves  are  pinnate ;  leaflets  4-paired,  obovate,  emarginate ;  racemes 
rather  shorter  than  the  leaves ;  legumes  reflexed,  curved,  contracted 
between  the  seeds,  hairy  ;  from  3-  to  4-seeded.  De  Candolle  inquires 
whether  this  be  sufficiently  distinct  from  /.  tinctoria.  Dr.  Roxburgh 
states  that  it  comes  near  to  /.  argentea,  Linn.  The  process  he 
adopted  for  extracting  Indigo  from  this  plant  was  similar  to  that 
practised  with  the  leaves  of  Nerium  tinctorium,  or  the  scalding  process. 

/.  argentea  is  a  species  usually  stated  to  be  a  native  of  India,  and 
the  authority  of  Dr.  Roxburgh  might  be  cited  for  the  fact ;  but 
Messrs.  Wight  and  Arnott  state  that  /  argentea  of  Linnaeus  is  not 
found  in  India.  It  is  the  species  cultivated  in  Egypt  and  Barbary  for 
the  sake  of  its  Indigo,  aud,  according  to  Humboldt,  also  in  America. 
The  Indian  species  which  has  been  confounded  with  it  is  /.  paucifolia 
of  Delille,  which  has  alternate  leaflets,  and  linear,  slightly  compressed, 
torulose  legumes.  I.  argentea  is  shrubby,  with  round  branches,  which 
appear  of  a  Bilky  whiteness  from  appressed  pubescence ;  leaves  pinnate, 
1-  to  2-paired ;  leaflets  opposite,  obovate,  silky-pubescent ;  racemes 
shorter  than  the  leaf ;  legumes  pendulous,  much  compressed,  torulose, 
canescent;  2-  to  4-seeded. 

/.  disperma.  This,  according  to  Humboldt,  is  also  one  of  the 
species  cultivated  in  America,  and  seen  among  the  most  ancient 
hieroglyphical  paintings  of  the  Mexicans.  Dr.  Bancroft  considers  it 
as  the  species  called  Guatemala  Indigo,  which  yields  fine  pulp,  but  is 
less  productive  than  other  species.  The  stem  is  herbaceous,  weak ; 
the  branches  round  ;  leaves  pinnate,  4-  to  6-paired ;  leaflets  elliptico- 
obiong,  smooth ;  racemes  slender,  larger  than  the  leaf ;  legumes 
round,  subtorulose,  mucronate  ;  2-seeded. 

Plants  of  other  genera  are  also  employed  for  obtaining  Indigo — as 
Wrightia  (Nerium,  Roxb.)  tinctoria,  Marsdenia  tinctoria,  Galega  tinc- 
toria, but  especially  the  first  two.  Dr.  Bancroft  (voL  i.  p.  190)  also 
adduces  Spilanthes  tinctoria,  Scabiosa  succisa,  Cheiranthus  fenestralis  ; 
also  a  species  of  Bignonia  and  a  Taberncemontana,  on  the  African  coast, 
with  Amorpha  fruticosa  and  Sophora  tinctoria,  as  all  yielding  a  blue 
dye,  or  coarse  sorts  of  indigo.    [Indigo,  in  Arts  and  Sc.  Div.] 

INDRI     [L.EMURID.E  ;  Lichanotus.] 

INFEROBRANCHIATA,  the  third  order  of  Gasteropodous  Mol- 
lusca,  in  the  system  of  Cuvier,  who  describes  them  as  having  nearly 
the  form  and  organisation  of  Boris  and  Tritonia,  but  remarks  that 
their  branchiae,  instead  of  being  placed  on  the  back,  are  arranged  in 
the  form  of  two  long  suites  of  leaflets  on  the  two  sides  of  the  body 
under  the  advanced  border  of  the  mantle.  He  records  two  genera, 
Phyllidia  and  Diphyllidia. 

Phyllidia. — Mantle  naked,  and  most  frequently  coriaceous ;  no 
shell.  Mouth  a  small  proboscis,  with  a  tentacle  on  each  side ;  two  other 
tentacles  come  forth  above  two  small  cavities  of  the  mantle.  Organs  of 
generation  under  the  right  side  forward.  Heart  towards  the  middle  of 
the  back.   Stomach  simple,  membranous  ;  intestine  short.  (Cuvier.) 

M.  De  Blainville  describes  the  body  of  the  genu3  Phyllidia  as  oblong 
and  rather  convex ;  the  head  and  the  foot  hidden  by  the  border  of 
the  mantle ;  four  tentacles,  the  two  upper  ones  retractile  in  a  cavity 
which  is  at  their  base,  the  two  lower  buccal ;  mouth  without  an 
upper  tooth ;  a  lingual  denticulated  mass  ;  branchial  laminae  all  round 
the  lower  border  of  the  mantle,  except  in  front ;  vent  at  the  posterior 
and  mesial  part  of  the  back ;  orifices  of  the  organs  of  generation  in  a 
common  tubercle  at  the  anterior  fourth  of  the  right  side. 
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P.  pualuloaa  is  a  native  of  the  Indian  bo  w,  whoro  the  other  HpocieH 
havo  also  beou  found. 

rhyUuliii  jiu.itulosa, 

Diphyllidia  (Linguella  ?  Leach). — Branching  nearly  tho  same  as  in 
Phyllidia,  but  the  mantle  is  more  pointed  behind ;  the  head,  which 
is  demicircular  (hi  tfite,  en  demi-cercle),  has  on  each  sido  a  pointed 
tentacle  and  a  slight  tubercle ;  vent  on  the  right  sido.  (Cuvier.) 

M.  Do  Blainville  thus  describes  LiiigwUd,  which  both  Cuvier  and 
himself  seem  to  consider  as  identical  with  Diphyllidia. 

Body  oval,  very  much  depressed,  tho  mantle  projecting  beyond  tho 
foot  on  all  sides,  except  in  front ;  head  uncovered.  Branchial  lamellsQ 
oblique,  and  only  occupying  the  two  posterior  thirds  of  the  inferior 
border  of  tho  mantle  ;  vent  inferior,  situated  at  tho  posterior  third 
of  the  right  side ;  orifices  of  the  organs  of  generation  in  tho  same 
tubercle,  at  the  anterior  third  of  the  same  side. 

Linguella  Elfortii,  De  Blainv.  {Diphyllidia  Brugmansii  ?  Cuv.). 
M.  De  Blainville  says  that  the  locality  of  this  animal  is  unknown. 
Cuvier  says  that  Linguella  Elfortii  appears  to  him  not  to  be  different 
from  his  Diphylli'dia  Brugmansii. 

M.  De  Blainville  further  says  that  it  is  probable  that  the  genus 
established  by  M.  Rafinesque  under  the  name  of  Arminia  does  not 
differ  much  from  Linguella.  In  his  'Additions  and  Corrections'  to 
his  '  Manuel'  he  says  that  M.  Otto  has  discovered  a  species  of  Linguella 
in  the  sea  of  Naples. 


Linguella  Mfbrtii.    De  Blainville. 


M.  Rang  observes  that  Diphyllidia,  Linguella,  and  Arminia,  being 
identical,  Cuvier's  name  should  be  preserved :  the  two  subsequent 
names  should  consequently  be  omitted. 

Messrs.  Forbes  and  Hanley,  in  the  Appendix  to  the  '  History  of 
British  Mollusca,'  give  an  account  of  the  taking  of  specimens  of 
Diphyllidia  lineata  in  the  Shetland  Isles  and  at  Whitburn  in  Durham. 

M.  Rang  included  the  fresh- water  Ancylus  in  this  group.  It  has 
however  pulmonic  sacs,  and  belongs  to  the  Limneadce. 

INFLORESCENCE,  in  Plants,  is  the  manner  in  which  their  flowers 
are  arranged.  A  flower  being  a  body  analogous  to  a  leaf-bud,  with  a 
similar  origin,  and  capable,  under  particular  circumstances,  of  revert- 
ing absolutely  to  that  condition,  it  follows  that  tho  branching  of  that 
part  of  a  plant  which  bears  flowers  should  be  of  the  same  nature  as  that 
which  bears  leaf-buds,  and  therefore  not  in  need  of  special  explanation. 
But  as  the  formation  of  the  flower  out  of  the  materials  of  a  leaf-bud 
is  accompanied  with  many  deviations  from  the  habitual  development 
of  its  parts,  so  is  the  disposition  of  the  branches  of  inflorescence  often 
in  a  similar  way  a  deviation  from  the  habitual  method  of  arranging 
those  parts. 

In  the  study  of  the  inflorescence  of  plants  it  should  never  be 
forgotten  that  it  is  entirely  dependent  on  modifications  of  the  axis. 
For  the  purposes  of  arrangement  it  may  be  considered  as  regular  or 
centripetal,  and  irregular  or  centrifugal :  in  the  former  all  the  parts 
are  formed  successively  without  interruption  ;  in  the  latter  the  parts 
are  subject  to  various  interruptions  and  derangements  in  the  progress 
of  their  formation.    In  centripotal  inflorescence  the  external  flowers 
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of  a  disc,  or  the  lowermost  of  a  cone,  are  first  developed,  and  con- 
sequently first  expanded ;  and  hence  the  course  of  unfolding  proceeds 
from  the  circumference  to  the  centre,  or,  which  is  the  same  thing, 
from  the  base  to  the  apex.  In  centrifugal  inflorescence  the  axis  of 
growth  is  arrested  in  its  progress  by  the  formation  of  a  flower-bud, 
as  at  o,  in  the  accompanying  diagram  ;  two  lateral  points  then  develop 
from  below  a,  and  lengthen  to  b,  where  a  new  flower-bud  appears, 
and  stops  the  growth ;  two  other  lateral  points  are  produced  from 


below  6  and  lengthen  to  c,  where  a  now  flower-bud  again  arrcntn  the 
progress  of  development;  and  so  on.  In  this  ease  it  is  clear  that  a 
in  the  centre,  being  first  formed,  will  expand  before  b  b  and  cc.ee; 
that  6  b  will  in  liko  manner  open  before  c  c  c  c,  and  in  tho  same  way 
all  tho  others  :  hence  tho  order  of  expansion  of  the  flowers  is  from 
tho  centre  to  tho  circumference.  To  this  kind  of  inflorescence  tho 
word  Cyme  is  usually  applied.  It  occurs  in  tho  Common  Elder,  tho 
Laurustinus,  &c. 

The  centripetal  inflorescence,  in  its  simplest  state,  is  merely  a  branch 
bearing  flowers  instead  of  leaf-buds,  as  in  the  Hyacinth  and  the  Orni- 
thogalum.  If  the  flowers  are  sessilo,  it  is  then  called  a  Spike ;  if 
stalked,  a  Raceme.  If  tho  branch  of  tho  spike  or  its  axis  in  so  much 
contracted  as  to  become  a  broad  disc,  as  in  tho  Dandelion,  or  Daisy, 
or  common  Artichoke,  the  inflorescence  is  called  a  Head  or  Capitulurn  ; 
if  tho  same  thing  happens  to  a  raceme,  tho  Umbel  of  Astrantia,  Fennel, 
Parsley,  &c,  is  the  result.  Let  tho  flower-stalks  of  the  raceme  be 
branched  or  racemose,  and  the  Panicle  is  produced. 

The  following  is  a  survey  of  the  kinds  of  inflorescence  and  their 
names,  from  Professor  Schleiden's  '  Principles  of  Scientific  Botany.' 

A.  The  Solitary  Flower,  as  terminal  or  axillary  flower  (Flos  Solitarius, 
terminalis  vel  axillaris).  The  latter  may  be  situated  in  whorls,  and 
then  form  a  Verticil  (Verticillus). 

B.  Simple  Inflorescence. 
a.  Inflorescentia  Centripeta. 

1.  The  Capitulurn.  The  undeveloped  axis  is  here  usually  enlarged 
upward,  with  a  fleshy  or  spongy  substance,  and  the  more  so  if  the 
number  of  flowers  is  very  great.  It  may  be  more  minutely  designated 
as  simple,  discoid,  cupulate,  lageniform,  conical,  and  cylindrical,  as 
it  approaches  nearer  to  one  or  another.  Tho  last  form  then  passes 
gradually  into  the  spadix.    Special  varieties  are  : —  m 

*  The  Calathium  (Authodium,  Ehrh. ;  Flos  Compositus,  Linn.),  a 
many-flowered  capitulurn,  whose  single  flowers  stand  in  the  axils  of 
more  or  fewer  stunted  bracts,  and  are  surrounded  with  one  or  more 
circles  of  sterile  bracts,  as  in  the  family  of  the  Compositm. 

**  The  Csenanthinum,  Noes  (Hypanthodium,  Link.).  Exactly  like 
the  preceding  inflorescence  in  some  Urticacem.  The  cup-shape  of  tho 
peduncle  in  Ficus  is  no  distinction,  since  it  is  wanting  in  Dorstcnia  ; 
and  it  exists  in  some  Composite ;  the  same  may  be  said  with  regard 
to  the  sterile  bracts,  which  are  as  much  stunted  in  Dorstcnia  as  they 
are  clearly  present  in  Ficus. 

2.  The  Spike  (Spica)  in  very  various  forms.    The  kinds  are  : — 

*  The  Catkin  (Amentum),  distinguished  by  the  fact  that  it  falls  off 
entire,  or  by  its  imperfect  flowers.  The  male  inflorescence  of  C'upuli- 
ferce,  Salicacece,  Betulaccce,  and  some  few  other  plants. 

**  The  Spadix,  a  closely  crowded  spike,  or  partially  a  cylindri- 
cal capitulurn  with  fleshy  peduncle  ;  in  Aracece,  Maize,  and  some  other 
Grasses,  and  in  Palms,  in  the  last  of  which  it  is  often  compound 
(Spadix  Ramosus). 

rpne  q0Q6  (Strobilus  or  Conus),  a  cylindrical  capitulurn  or 
solid  spike,  on  which  the  individual  foliar  organs  become  woody  scales ; 
as  in  the  Conifercc,  the  Casuarinacece,  the  Bet  ulacece,  and  'some  others. 

****  The  Spikelet  (Spicula),  the  simple  inflorescence  of  the  Grassed 
and  Cyperaceaz  ;  namely,  a  few-flowered  spike,  whose  flowers  have  no 
bracts,  surrounded  at  the  basis  by  one  or  two  sterile  bracts  (Glumae). 

3.  The  Umbel  (Umbella)  in  the  Umbelliferce ;  when  compound 
termed  Umbellule  (Umbellula). 

4.  The  Raceme  (Racemus)  occurs  in  very  different  forms ;  it  is 
usual  to  distinguish  in  it — 

The  Corymb  (Corymbus),  a  pyramidal  raceme. 

$.  Inflorescentia  Centrifuga. 

5.  The  Cyme  or  False  Umbel  (Cyma),  is  a  corymb  with  Inflores- 
centia Centrifuga. 

That  only  singular  cases  are  distinguished  in  these  is  a  proof  of  tho 
totally  unscientific  patching  together  of  our  terminology.  The  com- 
pound raceme,  the  compound  umbel,  and  capitulurn,  with  inflorescentia 
centrifuga  are  all  called  a  Cyme  (Cyma),  which  is  contrary  to  the 
commonest  scientific  laws.  De  Candolle  has  further  applied  the  term 
Cyme  to  the  inflorescence  of  the  Boraginacece,  which,  on  account  of 
the  peculiar  manner  in  which  it  unrolls  itself,  he  terms  Cyma  Scor- 
pioides ;  and  he  adds  the  fiction,  that  the  undermost  first-blooming 
flower  is  really  the  terminal  blossom,  and  the  second,  the  terminal 
blossom  of  side  axis,  is  developed  in  a  disproportionate  degree,  &c. 
From  the  rolling  up  there  is  just  as  little  to  be  deduced  as  from  the 
same  phenomenon  in  the  leaves  of  Ficus  and  Cycadacem.  The  posi- 
tion of  the  bracts,  as  seen  in  Cerinthe,  contradicts  this  fiction ;  and 
the  history  of  the  development,  which  can  alone  determine  the  point, 
appears  to  prove  that  here  a  one-sided  raceme  or  spike  is  present,  whose 
unrolling  is  only  a  peculiar  situation  of  the  buds. 

C.  Once-Compound  Inflorescence, 
o.  Pure  or  Homomorphous. 
*  Inflorescentia  Centripeta. 

6.  The  Spike  of  the  Grasses  (Spica),  several  spikes  united  in  a 
spicate  arrangement,  as  in  the  Grasses;  the  component  spikes  are 
termed  Spikelets  (Spiculse). 
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7.  The  Umbel  (Umbella).  Umbela  united  in  umbels ;  the  com- 
ponents are  termed  Umbellules  (Umbellulac). 

Sound  terminology  would  have  long  ago  rejected  these  words,  and 
exchanged  them  for  Spica  and  Umbella  Oomposita. 

8.  The  Panicle  (Panicula) ;  see  No.  11. 

None  of  the  remaining  combinations  deserve  special  names,  and  may 
probably  be  classed  among  those  mentioned  under  9  and  11. 

**  Inflorescentia  Centrifuga. 

9.  The  Cyme  or  False  Umbel  (Cyma) ;  see  No.  5  and  No.  14. 

10.  The  Authela;  see  No.  16. 

P.  Mixed  or  Heteromorphous. 

*  Inflorescentia  Centrifuga. 

See  No.  14. 

**  Inflorescentia  Centripeta, 

See  No.  11. 

D.  Many-Times-Compound  Inflorescence. 

*  Inflorescentia  Centripeta. 

11.  The  Panicle  (Panicula),  every  many-branched  inflot«scence ; 
in  Grasses  universally,  and  otherwise  only  in  developed  pedicels. 

12.  The  Thyrse  (Thyrsus),  a  panicle,  with  very  short  pedicels  ;  with 
the  exception  of  Grasses,  found  almost  universally. 

Both  terms  are  applied  also  to  once-compound  inflorescences. 
De  Candolle  uses  the  term  Thyrsus  for  those  in  which  Inflorescence 
Centrifuga  and  Centripeta  are  mingled ;  others  differently ;  all 
arbitrarily. 

13.  The  Anthurus,  an  inflorescence  that  has  the  kind  of  aspect  of 
that  of  the  Amaranthus  caudatus  or  the  Chenopodiactee. 

**  Inflorescentia  Centrifuga. 

14.  The  Cyme  (Cyma),  also  in  manifold  combinations,  in  which 
however  we  not  consider  whether  the  side  ramifications  follow  the 
Inflorescence  Centripeta  or  Centrifuga  in  longer  pedicels. 

15.  The  Bunch  (Fasciculus),  a  manifold  compound  cyme,  with  short 
pedicels,  and  rather  crowded. 

10.  The  Anthela,  all  kinds  of  inflorescences  in  the  Juncaccce  and 
Cyperaccce. 

17.  The  Glomerule  (Glomerulus),  many  inflorescences  that  appear 
almost  like  a  capitulum,  and  consist  only  of  ill-formed,  imperfect 
flowers,  as  in  some  Chenopodiacete,  Urticaceit,  and  Juncaccvc. 

We  subjoin  Professor  Schleiden's  closing  remarks  : — 

"  I  leave  every  one  with  thinking  faculties  to  draw  for  nimself  the 
sad  conclusions  which  the  preceding  survey  affords  ;  and  I  think  that 
I  have  not  to  defend  myself  to  any  one  who  is  acquainted  with  our 
literature  against  the  charge  that  the  foregoing  is  a  frivolous  vagary 
of  my  humour.  Roper  first  attempted  a  scientific  development  of 
the  inflorescence.  No  one  that  I  know  of  has  followed  him,  except 
Lindley.  Physiologists  seem  not  to  have  accounted  it  of  sufficient 
importance.  Systematists  have  too  much  to  do  with  their  herbaria, 
and  it  is  much  easier  to  coin  a  new  word  than  to  study  minutely  the 
progressive  development  through  a  large  series  of  plants.  For  the 
sake  of  those  unacquainted  with  these  matters  I  will  insert  the  follow- 
ing examples: — In  Lotus  corniculatus,  Koch  (' Syn.  Fl.  Germ.')  has  a 
Capitulum,  Kunth  ('  Fl.  Berol.'),  an  Umbella,  Reichenbach  ('  Fl. 
Excurs.'),  actually  a  Fasciculus.  To  Eriophorum  vaginatum  Kunth 
gives  a  Spica;  Koch,  a  Spicula.  For  Cladium  Mariscus  Kunth  has 
Umbellx  Axillares  et  Terminales;  Koch,  Anthela;  Axillares  et  Termi- 
nales;  Reichenbach,  Cyma;  Axillares  et  Terminales;  in  Isolcpis supina 
Koch  has  Spiculis  in  Fasciculum  aggregatis  ;  Kunth,  Spicis  Con- 
glomerate. I  have  here  omitted  the  French  and  English  botanists, 
or  the  matter  would  have  been  still  more  glaring." 

INFUSO'RIA.  This  term  has  been  applied  to  the  numerous  minute 
animals  found  in  water,  which  are  commonly  called  Animalcules. 

The  invention  of  the  microscope  by  Hooke  revealed  the  existence 
of  myriads  of  living  creatures  whose  presence  was  before  unknown  ; 
and  this  instrument  has  shown  that  a  drop  of  water,  though  it  may 
appear  to  the  naked  eye  to  be  perfectly  clear,  is  perhaps  swarming 
with  living  beings.  Ehrenberg  (whose  labours  have  principally  con- 
tributed to  the  knowledge  of  the  true  nature,  and  structure  of  the 
infusory  animalcules)  has  described  species  which  are  not  larger  than 
from  l-1000th  to  l-2000th  of  a  line  in  diameter,  and  which  are 
separated  from  one  another  by  intervals  not  greater  than  their  own 
size.  A  cubic  inch  of  water  may  thus  contain  more  than  800,000 
millions  of  these  beings,  estimating  them  only  to  occupy  one-fourth 
of  its  space ;  and  a  single  drop  (measuring  not  more  than  a  line  in 
diameter)  placed  under  the  microscope  will  be  seen  to  hold  500 
millions,  an  amount  perhaps  nearly  equal  to  the  whole  number  of 
human  beings  on  the  surface  of  our  globe. 

If  a  single  drop  of  water  thus  swarms  with  life,  what  incalculable 
numbers  of  animalcules  must  be  contained  in  every  stagnant  pond  or 
lake,  and  in  the  sea. 

When  Linnecus  arranged  all  the  organised  beings  known  to  him  in  the 
'Systema  Naturae,'  the  structure  of  these  minute  animals  was  not  suffi- 
ciently understood  to  enable  him  to  distribute  them  according  to  their 
relations  in  his  several  classes;  he  therefore  placed  them  at  the  end 
of  his  last  class,  Vermes,  in  a  genus  which  he  denominated  Chaos. 
Otto  Frederick  Muller  first  separated  them  as  a  distinct  order ;  and 


as  the  greater  number  of  animalcules  had  been  detected  in  liquids,  in 
which  vegetable  or  animal  matters  had  been  dissolved  by  infusion,  he 
gave  them  the  name  Infusoria.  Muller  described  many  species,  and 
acquired  a  considerable  knowledge  of  the  structure  and  organisation 
of  these  minute  beings ;  but  he  did  not  base  his  arrangement  of  the 
different  genera  on  their  varieties  of  structure,  but  only  on  the 
differences  of  their  external  form.  Gmelin,  in  the  13th  edition  of 
the  'Systema  Naturae,'  adopted  Midler's  arrangement,  as  also  did 
Lamarck  and  Cuvier,  who  only  altered  the  divisions  and  subdivisions 
of  the  class  without  changing  the  mode  of  arrangement  or  adding  any 
new  facts  respecting  the  structure  of  these  animals.  Bory  de  St. 
Vincent  formed  a  new  classification ;  but  he  also  based  his  system  on 
their  external  forms,  which  later  investigations  have  shown  to  possess 
little  importance  as  distinctive  characters,  for  two  species  very  unlike 
in  external  form  may  be  almost  identical  in  internal  structure. 

No  new  facta  of  importance  respecting  the  organisation  of  the 
Infusoria  were  discovered  after  the  publication  of  the  work  of  Muller 
in  1773-74,  till  Professor  Ehrenberg  of  Berlin  directed  his  attention 
to  the  subject.  He  made  numerous  observations  on  the  internal 
structure  of  these  animals  by  means  of  feeding  them  with  particles  of 
colouring  matter,  which  he  diffused  in  the  water  which  contained 
them.  The  substance  which  he  found  to  answer  this  purpose  in  the 
most  satisfactory  manner  was  pure  indigo.  It  was  necessary  to  use 
colours  not  chemically  combining  with  water,  but  only  diffusible 
through  the  fluid  in  a  state  of  minute  subdivision,  so  that  the  coloured 
particles  might  be  seen  passing  through  the  body  of  the  animal. 

The  result  of  Ehrenberg' s  labours  was  given  to  the  world  in  his 
great  work  entitled  '  Die  Infusionsthierchen,'  in  which  he  described 
upwards  of  500  species  of  these  minute  beings.  When  first  published 
this  work  seemed  so  complete  and  so  exhaustive  of  the  subject,  that 
it  was  some  years  before  any  one  doubted  either  the  correctness  of 
the  observations  or  the  soundness  of  the  conclusions  of  its  author. 
The  improvement  however  of  the  microscope,  and  the  extended  use 
of  this  instrument,  have  recently  brought  a  large  number  of  observers 
into  the  field,  and  many  modifications  of  the  views  of  Ehrenberg 
have  been  introduced.  We  present  here  a  summary  of  the  conclusions 
arrived  at  by  Ehrenberg,  as  a  fit  starting-point  for  a  history  of  the 
more  recent  views  of  naturalists  and  comparative  anatomists  on  the 
subject  of  the  Infusoria  : — 

1.  All  the  Infusoria  are  organised,  and  the  greater  part  of  them 
(probably  all)  are  highly  organised  bodies. 

2.  The  Infusoria  constitute  two  very  natural  classes  of  animals, 
according  to  their  structure,  which  classes  admit  of  subdivision  upon 
the  same  principle. 

3.  The  existence  of  the  Infusoria  in  the  four  quarters  of  the  globe, 
and  the  sea,  is  proved  ;  as  also  that  of  individuals  of  the  same  species 
in  the  most  opposite  ends  of  the  world. 

4.  The  geographical  distribution  of  the  Infusoria  upon  the  earth 
follows  the  laws  observed  regulating  that  of  other  natural  bodies. 

5.  Most  of  the  Infusoria  are  visible  to  the  naked  eye  ;  many  are 
visible  as  moving  points ;  and  the  size  of  the  body  does  not  exceed  in 
any  case  l-12th  of  an  inch. 

6.  The  minute  invisible  Infusoria,  in  consequence  of  their  immense 
and  swarming  numbers,  colour  large  tracts  of  water  with  very 
remarkable  hues. 

7.  They  give  rise  to  one  kind  of  phosphorescence  of  the  sea,  though 
in  themselves  invisible. 

8.  They  compose  (though  singly  invisible)  a  sort  of  mould,  through 
living  in  dense  and  crowded  masses. 

9.  In  a  cubic  inch  of  this  mould  more  than  41,000  millions  of 
single  animals  exist,  and  constitute  most  likely  the  chief  proportion 
of  living  bodies  upon  the  face  of  the  earth. 

10.  The  Infusoria  are  the  most  reproductive  of  organised  bodies. 

11.  From  one  of  the  known  propagative  modes  of  the  Infusoria — 
that  is,  self-division — a  continual  destruction  beyond  ail  idea  of  the 
individual,  and  a  similar  interminable  preservation  and  extension  of 
it,  in  air  and  water,  ensue,  which  poetically  border  upon  eternal  life 
and  growth. 

12.  The  copulation  of  Gemma,  which  perhaps  includes  the 
hitherto-unsolved  polyembryonate  riddle  of  the  seeds  of  all  plants 
and  vegetable  formations,  is  solved  in  the  family  Closteria.  [Desmide.i;.] 

13.  The  Infusoria,  in  consequence  of  their  silicious  shells,  form 
indestructible  earths,  stones,  and  rocky  masses.  [Diatomaceje.] 

14.  With  lime  and  soda  we  can  prepare  glass,  and  swimming  bricks, 
out  of  invisible  animalcules  ;  use  them  as  flints ;  probably  prepare 
iron  from  them  ;  and  use  the  '  mountain  meal '  composed  of  them  as 
food  in  hunger.  [Bergmehl.] 

15.  The  invisible  Infusoria  are  sometimes  hurtful  by  causing  the 
death  of  fish  in  ponds,  deterioration  of  clear  water,  and  boggy  smells ; 
but  not,  as  has  been  supposed,  Ll  riving  rise  to  malaria,  plague,  and 
other  maladies. 

16.  The  Infusoria  appear  to  be  (as  far  as  is  yet  known)  sleepless. 

17.  The  Infusoria  partly  disappear  by  the  deposition  of  ova,  and 
thereby  undergo,  passively,  various  changes  of  form. 

18.  The  Inf  usoria  form  invisible  intestinal  worms  in  many  animals, 
aud  in  man,  even  if  the  Spermatozoa  are  excluded  from  amongst  them. 

19.  The  microscopic  Infusoria  have  also  themselves  internal  and 
external  parasites. 
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20.  Tho  Infusoria  possess  a  comparatively  long  life. 

21.  As  the  pollen  of  the  pine  falls  yearly  from  tho  clouds,  in  tho 
form  of  sulphur  rain,  ao  do  tho  much  smaller  auimalculos  appear 
(from  being  passively  elevated  with  tho  watery  .vapour)  floating  in  a 
live  state  iu  the  atmosphere,  ami  sometimes  perhaps  tnixod  with 
dust. 

22.  In  goueral  the  Infusoria  maintain  themselves  pretty  uniformly 
against  all  external  influences,  as  do  larger  organised  bodies.  It  is 
true  that  they  sometimes  consume  strong  poisons  without  immediate 
injury,  but  not  without  an  after-effect. 

23.  The  weight  of  tho  invisible  Infusoria,  light  as  it  is,  is  yet 
calculable,  and  the  most  gentle  current  of  air  or  draught  can  play 
with  their  bodies  as  with  tho  vapour  of  water. 

24.  The  evident  and  groat  quickness  of  tho  motion  of  Infusoria  is 
roduciblo  as  follows  : — Uydatina  scnta  moves  l-12th  of  an  inch  iu 
4  seconds,  Monas  punctum  tho  same  in  48  seconds,  while  Navicula 
gracilis  takes  26  minutes  and  24  seconds  to  progress  tho  same 
distance. 

25.  Linnajus  said 'omnis  calx  b  vermibua  :'  either  to  maintain  or  deny 
'omnia  silex,onine  ferrumve,  vermibua,'  would  be  at  tho  present  moment 
unjust. 

26.  The  direct  observations  as  yet  known,  upon  the  theory  of 
'generatio  primitiva,'  are  wanting  in  necessary  strictness.  Those 
observers  who  profess  to  have  seen  tho  sudden  origin  of  the  minutest 
Infusoria  from  elementary  substances,  have  quite  overlooked  tho 
compound  structure  of  these  organic  bodies. 

27.  The  frequent  wonderful  changes  of  form  of  many  Infusoria 
are  yet  to  have  their  limits,  and  the  laws  governing  them  defined. 

28.  The  power  of  infusorial  organisation  i8  instinctively  shown  by 
the  strong  chewing  apparatus,  with  teeth,  which  they  possess,  and 
their  exhibition,  likewise  of  a  complete  mental  activity. 

29.  The  study  of  Infusoria  has  led  to  a  more  distinct  and  con- 
clusive notion  of  animal  organisation  generally,  and  the  limits  which 
circumscribe  the  animal  form,  from  which  all  plants  and  minerals, 
that  want  the  animal  organic  system,  are  distinctly  separated. 

30.  Finally,  it  results  from  these  inquiries,  that  experience  shows 
an  unfathomableness  of  organic  creations,  when  attention  is  directed 
to  the  smallest  space,  as  it  does  of  stars,  when  reverting  to  the  most 
immense. 

Under  the  class  Infusoria  Ehrenberg  embraced  two  very  different 
forms  of  animal  life.  This  he  did  not  fail  to  apprehend,  and  he 
divided  them  into  Polygastrica  and  Rotifera.  The  latter  division 
included  the  animals  known  by  the  name  of  Wheel  Animalcules. 
The  Polygastrica,  so-called  from  the  supposition  that  the  typical 
forms  possessed  a  number  of  stomachs,  included  all  the  remaining 
species  of  Infusoria. 

Subsequently  to  the  first  publication  of  his  views,  Ehrenberg 
separated  from  what  he  calls  the  true  Infusoria  several  families  of 
animalcules  which  were  formerly  included  in  the  same  class.  The 
principal  genera  thus  separated  are  Spermatozoa,  Cercaria,  and  Vibrio, 
which  are  now  considered  by  some  as  part  of  the  class  Entozoa,  and 
are  divided  into  two  families,  named  Cercariadce  and  Vibrionidce. 

The  Ceixarice  found  in  vegetable  infusions  have  an  ovoid  or 
cylindrical  body,  furnished  with  a  tail,  which  is  not  so  long  as  in  the 
Zoosperms ;  and  in  some  of  the  species  a  mouth,  and  eye-like  specks 
of  a  dull  red  colour  have  been  observed  on  the  anterior  part  of  the 
body.  The  family  of  the  Vibrionidce,  so-named  from  their  darting  or 
quivering  motion,  includes  the  eel-like  microscopic  animalcules  which 
abound  in  stale  paste,  vinegar,  &c,  together  with  others  which  are 
parasitic  on  living  vegetables,  where  they  have  excited  particular 
attention,  from  the  damage  which  they  occasion  to  ears  of  corn,  as 
the  Vibrio  Triiici,  which  infests  the  grains  of  wheat,  and  occasions 
the  destructive  disease  called  ear-cockle,  or  purples.  The  Vibrio- 
nida; as  well  as  the  Cercariadce,  are  said  to  differ  from  the  true 
Infusoria  not  only  in  the  absence  of  internal  stomachs,  but  also  of 
external  cilia,  which  prevents  them  from  exciting  any  currents  when 
placed  in  coloured  water. 

On  account  of  the  difference  in  the  perfection  of  structure  between 
the  two  principal  groups  of  infusory  animals,  they  have  been  separated 
and  placed  in  distinct  divisions  of  the  animal  kingdom  by  some 
naturalists.  Professor  Owen  makes  the  Polygastrica  the  lowest  class 
of  the  sub-kingdom  Acrita,  and  places  the  Rotifera  in  the  division 
Nematoneura.  Dr.  Grant  separates  them  in  the  same  manner,  placing 
the  Polygastrica  in  his  lowest  group  Cycloneura,  and  the  Rotifera 
among  the  Diploneura.  Ehrenberg,  who  retains  both  forms  of 
Infusoria  in  one  class,  subdivides  the  sections  Polygastrica  and 
Rotifera  into  many  minor  groups,  which  are  founded  upon  the  modi- 
fications of  different  organs  :  first  as  to  the  form  of  the  intestine, 
whether  it  is  straight  or  curved,  complete  or  imperfect ;  secondly, 
he  considers  the  varieties  of  the  organs  of  mastication  or  dental 
apparatus;  thirdly,  many  of  the  Infusoria  have  the  integuments 
naked ;  others  are  furnished  with  a  crustaceous  or  horny  covering  ; 
but  both  among  the  Rotifera  and  Polygastrica  the  naked  and  coated 
species  are  intimately  connected  together,  and  very  often  entirely 
agree  with  one  another  in  internal  and  external  structure,  with  the 
single  exception  of  the  consistency  of  their  covering.  These  characters 
however,  though  not  separating  the  animals  into  distinct  divisions, 
are  used  as  subordinate  means  of  classification :  and  Ehrenberg  has 


formed  two  parallel  series,  named  Nuda  and  Ijoricata  ;  which  coitch- 
pond  to  certain  of  the  Gymnodes  and  Crustodet  of  Jiory  &t  St.  Vincent. 
Tho  number  of  loricated  Polygastrica  is  very  small,  but  among  the 
Rotifera  they  bear  a  nearer  proportion  to  tho  naked  species. 

An  account  of  the  Rotifera  will  bo  found  under  tho  article 
Rotifkha.  We  here  proceed  to  give  Ehrenberg' h  classification  of  tho 
Polygastrica. 

Class  I'hytozoaria  polygastrica. 
Swimming  animals,  without  vertebra;,  apodal,  having  sometimes  a 
tail,  and  very  often  scattered  vibratory  or  rotatory  cilia;  :  having  no 
heart,  but  vessels  extremely  delicate  (tdnus),  reticulated,  transparent, 
and  deprived  of  proper  movement;  often  rudimentary  eyes,  with  red 
pigmeutum,  indicating  a  nervous  system,  which  however  is  not 
apparent ;  mouth  nude  or  surrounded  by  vibratory  cilia;,  and  commu- 
nicating with  several  ventricules  ;  the  pharynx  apparent,  and  generally 
unarmed;  no  branchia;;  organs  of  generation  filiform,  reticulated, 
and  granular ;  no  distinct  male  organ  ;  gifted  with  power  of  reproduc- 
tion by  spontaneous  division. 

Legion  1.  Anentcra. 
Mouth  communicating  with  several  stomachal  vesiculea ;  no  anuB,  no 
intestinal  tube. 


Order  1.  Nuda. 
Body  without  envelope. 


Order  2. 
Body  enveloped. 


Loricata. 


Section  1. — Gymnica. 
Body  not  ciliated;  mouth  with  or  without  cilia;;  no  paeudo-pediform 
prolongations. 

§  1.    Gymnica  nuda.  §  1.    Gymnica  loricata. 

Fam.  1. — Monadina.  Fam.  1. — Cryptomonadina. 

Form  of  the  body  constant,  repro-    Envelope  membranous,  sub-globu- 
duction  by  simple  transverse  lar,  and  oval, 

division.  A.  Simple. 

A.  Without  tail.  a.  No  eyes. 

a.  No  eyes.  *  Mouth  ciliated. 

*  Mouth  truncate,  terminal  and  Genus  Cryptomonas. 

turned  forwards  in  swimming.    **  Mouth  nude, 
t  Individuals  solitary.  Genus  Gygcs. 

Genus  Monas.  aa.  With  a  red  eye. 

++  Individuals     solitary    when  Genus  Lagenula. 

young,  afterwards  aggre-  B.  Compound,  or  reproducing  by 
gated  and  again  liberated.  internal  division. 

Genus  Pandorina. 


Monas  ntomos. 

Genus  Uvctla. 
ttt  Individuals    solitary  when 
young,  dividing  crucially. 
Genus  Polytoma. 
**  Mouth  direct,  truncate,  and 
turned  different  ways  iu  the 
animal's  movements. 
Genua  Doxococcus. 
***  Mouth  oblique,  without  edges, 
and  bilobate. 

Genus  Chilomonas. 
aa.  One  red  eye. 

Genus  Microgleaa, 
B.  With  a  tail. 
b.  Body  cylindrical. 

Genus  Bodo. 
bb.  Body  angular. 

Genus  Urocentrum. 
Fam.  2. — ■  Vibrionina.  Fam.  2. — Closterina. 

Body  elongate,  constant  in  shape,    Envelope  round,  when  rigid,  sepa- 
dividing  into    many    parts,  rating  spontaneously  into  two 

mouth  terminal  (?)  or  four  parts  by  transverse 

A.  Body     filiform,     cylindrical,  divisions,  and  open  at  each 

bending  itself  in  undulations.  end. 

Genua  Vibrio.  Genus  Clostcrium. 

B.  Body  filiform,  rigid,  and  rolling  [Desmit>e<e.J 

itself  in  spiral. 
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b.  The  spiral  plane. 

Genus  Spirodiscus. 
bb.  The  spiral  helical. 

Genus  Spirillum, 
C.  Body  oblong,  fusiform,  or  fili- 
form, neither  undulated  nor 
turned  spirally. 

Genus  Bacterium. 
Fam.  3. — A.itasicea. 
Body  elongated,  becoming  poly- 
morphic by  contraction,  often 
cylindrical  or  fusiform,  and 
spontaneously  dividing  itself 
in  longitudinal  or  oblique 
direction. 

A.  No  vestiges  of  eyes. 

Genus  Astasia. 

B.  Distinct  rudimentary  eyes. 
b.  One  eye. 

*  A  taiL 

Genus  Euglena. 
**  No  tail. 

Genus  Amblyophis. 
lb.  Two  eyes. 

Genus  Disligma. 

Section  2. — Epitricha. 

Body  ciliated  ;  mouth  ciliated  or  nude ;  no  pseudo-pediform 
prolongations. 


Epitricha  nuda. 
Family  4. — Cycladiva, 
,  Body  with  vibratory  cilia). 
Cilia;  in  simple  rows,  longitu- 
tudinal  or  circular. 
Genus  Cyclidium. 
i.  Cilia;  scattered. 

Genus  Pantotrichum. 
Body  deprived  of  cilia;,  but 
furnished   with    hairs  not 
vibratile. 

Genus  Chatomonas. 


Epitricha  loricata. 
Family  3. — Pcridina. 

A.  Simple. 
Genus  Pcridinium. 

B.  Compound,  reproduced  by  in- 
terior division  and  rapture 
of  the  envelope. 

b.  No  eyes. 

*  Envelope  compressed. 

Genus  Gonium. 
**  Envelope  globular, 
t  Ciliated. 

Genus  Volvox. 
+t  Tentaculated. 

Genus  Sphaarosira. 
bb.  With  eyes. 

Genus  Eudorina. 

Section  3. — Pseudopodia. 

Body  furnished  with  variable  pseudo-pediform  prolongations. 


wards  each  extremity,  Bub- 
fusiform. 

Genus  Cocconcma. 
bbbb.  Pedicellated,  united  in  a  fan 
shape,  and   often  dichoto- 
mous. 

Genus  Echinella. 

Family  5. — Arcellina. 
Envelope  undivided. 

A.  Envelope  urceolate. 

Genus  Bifflugia. 

B.  Envelope  scutelliform. 

Genus  Arcclla. 


Pseudopodia  nuda. 
Family  5. — Amaba. 

Genus  Ammba. 

[Amoiba.  Sup.] 


Pseudopodia  loricata. 
Family  4. — Bacillaria.  [Diato- 

MACEiE.] 

The  envelope  dividing  with  the 
animal. 

A.  Free,  never  fixed. 

a.  Solitary  or  agglomerated. 
*  Envelope  oblong. 

Genus  Navicvla. 
**  Envelope  wider  than  long. 

Genus  Euaslrum. 
aa.  United  in  form  of  ribands, 
polymorphous ;  the  indivi- 
duals of  the  group  have  some 
freedom  of  movement  with- 
out becoming  detached  ;  cui- 
rass equally  thick  throughout, 
and  prismatic. 

Genus  Bacillaria. 
aaa.  United  in  bundles,  and  not 
polymorphous,  afterwards 
disunited. 

Genus  Fragillaria. 
aaaa.  United  in  a  fan  shape,  with- 
out foot;  cuirass  thicker  in 
front. 

Genus  Exilaria. 

B.  Fixed  when  young,  afterwards 

free. 

b.  Sessile. 

Genus  Synedra. 
bb.  Pedicellated,     often  dicho- 
tomous     by     ramification  ; 
body  reduced  below,  cunei- 
form. 

Genus  Gomphonema. 
bib.  Pedicellated,  often  dichoto- 
mous;  body  contracted  to- 


1.  Viatoma  vulgaris;  a,  natural  size  ;  4,  e,  magnified.  2.  Diatoma  Swartiii, 
magnified ;  n,  end  view.    3.  Fragillaria  unipunctata,  magnified. 

Legion  2. — Enterodela. 

Mouth  and  anus  distinct,  opening  into  an  intestine,  round  which 
are  grouped  the  stomachal  vesiculi. 

Section  4. — Anopislhia. 
Mouth  and  anus  contiguous. 


Anopisthia  nuda. 
Family  6. —  Vorticellina. 

A .  Body  pedicellated,  fixed,  after- 

wards detached,  becoming 
often  dichotomous. 

a.  Pedicle  simple  or  branched, 

contracting  into  a  spiral. 

*  Pedicle  solid,  the  interior  muscle 
indistinct. 

Genus  Yorticella. 

**  Pedicle  tubular,  the  interior 
muscle  often  distinct,  be- 
coming arborescent  by  the 
spontaneous  divisions  of  the 
animal. 

t  Animalcula  of  the  same  group 
similar. 

Genus  Carckesium. 
+t  Animalcula  dissimilar  in  tha 
same  group. 

Genus  Zoocladmm. 
aa.  Pedicle  not   contracting  in 
spiral,  rigid,  with  no  interior 
tube. 

Genus  Epistylis. 

B.  Body  not  pedicellated  and  free. 

b.  Ciliae  in  a  single  crown. 

Genus  Trichodina. 
bb.  Ciliae  in  a  spiral  row  con- 
ducting to  the  mouth. 
Genus  Stentor. 


Anopisthia  loricata. 
Family  6. — Ophrydina. 

A.  Body  surrounded  by  gelatine 

and  not  pedicellated 
Genus  Ophrydium. 

B.  Body  inclosed  in  a  membranous 

sheath. 
b.  Pedicellated. 
*  Sheath  sessile. 

Genus  Tintinmu. 
**  Sheath  pedicellated. 

Genus  Cothumia. 
bb.  Not  pedicellated 

Genus  Vaginicola. 
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Section  5. — Enantiotrela. 

Mouth  and  anus  terminal  and  opposite,  reproduction  effected  by 
transverso  division. 


Enantiolrcta  nuda. 
Family  7. — Enchelia. 

A.  Mouth  terminal, direct, obtuse, 

generally  ciliated;  division 
of  the  body  transverse, 
o.  Body  not  ciliated,  nor  with 
hairs. 

*  Simple. 

Genus  Enchelys. 
**  Double. 

Genus  Disoma. 
aa.  Body  with  vibratory  cilire. 

Genus  Holophrya. 
aaa.  Body  with  cilice  not  vibratory. 

*  Subglobular. 

Genus  Actinophrys. 
"*  Disciform. 

Genus  Trichodiscus. 

B.  Mouth  terminal,  oblique,  often 
ciliated. 

Body  without  cilia. 

*  No  prolongation  of  the  an- 

terior part. 

Genus  Trichoda. 
**  Anterior  part  prolonged  into 
the  form  of  head  and  neck. 
Genus  Lachrymaria. 
lb.  Body  ciliated. 

Genus  Zeucophrys. 


Enantiolrcta  loricata. 
Family  7 .—Colepina. 
Envelope  oval  or  cylindrical. 
Genus  Colcps. 


b. 
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Leucophrys  patula,  with  some  of  the 
gastric  cavities  full  of  food. 


Intestinal  system  of 
Leucophrys  patula. 


Section  6. — Allotreta. 

Mouth  and  anus  terminal  and  opposite,  reproduction  effected  by 
longitudinal  and  transverse  divisions. 


A  llotreta  nuda. 
Family  8. — Trachelina. 
Mouth  inferior,  anus  terminal. 

A.  Mouth  unarmed. 

o.  No  circle  of  cilice  in  front. 
*    Upper  lip  or  front  elongate, 
cylindrical  or  depressed,  pro- 
longed into  a  narrow  trum- 
pet form. 

Genus  Trachelitis. 
**  Upper  lip  short,  depressed, 
and  dilated  obliquely. 
Genus  Loxodes. 
***  Upper  lip  compressed,  sub- 
carinate,  or  tumid. 
Genus  Bursaria. 
aa.  Front  with  a  ring  of  cilice. 
Genus  Phialina. 

B.  Mouth  armed  with  hooks. 

Genus  Glaucoma. 
Family  9.  Ophryocercina. 
Anua  inferior,  mouth  terminal. 
Genus  Ophryocercus. 


Allotreta  loricata. 
Family  8. — Aspidiscina. 
Genus  Aspidiscia. 


Section  7. — Kalolrela. 

Mouth  and  anus  not  terminal,  reproduction  an  in  the  preceding 
section. 


Kalolrela  loricata. 
Family  9. — Eaplota. 
Body  armed  witli  hooks. 

A.  Head  indistinct. 

Genus  Eaplota. 

B.  Head  separated  from  the  body 

by  a  contraction. 
Genus  Discocephalus. 


Katotreta  nuda. 
Family  10. — Kolpoda. 
Body  smooth  or  ciliated,  unarmed. 

A.  No  eyes. 

a.  A  short  retractile  proboscis. 

*  Body  partially  ciliated. 

Genus  Kolpoda. 
**  Body  ciliated  obliquely  all 
over. 

Genus  Paramecium, 
aa.  No  proboscis. 

*  Front  and  tail  contracted. 

Genus  Ampkilcptus. 
**  Front  oblong,  tail  contracted. 
Genus  Uroliptus. 

B.  With  eyes. 

Genus  Ophryoylena. 
Family  11. —  Oxybrichina. 
Body  ciliated  and  hairy,  or  armed 
with  styles  or  straight  spiculce 
and  hooks. 

A.  Body  hairy,  no  styles  or  hooks. 

Genus  Oxytricha. 

B.  Body  with  hooks  and  no  styles. 

Genus  Kerona. 

C.  Body  with  styles  and  no  hooks. 

Genus  Urostyla. 
B.  Body  with  styles  and  hooks. 
Genus  Slylunichia. 

At  the  time  this  classification  was  drawn  up,  the  distinctions  that 
limit  the  vegetable  and  animal  kingdoms  were  less  perfectly  under- 
stood than  at  present.  One  of  the  first  members  of  this  group  of 
organised  beings  that  was  withdrawn  from  the  animal  kingdom,  was 
the  Desmidew,  which  are  now  generally  recognised  as  plants.  [Desmi- 
The  group  of  Pseudopodia  loricata  must  also  be  placed  amongst 
doubtful  creations,  although  many  physiologists  do  not  hesitate  to 
group  them  amongst  plants  [Diatomace^e],  whilst  the  groups  Monadina 
and  Volvocina  have  recently  undergone  the  most  searching  investi- 
gation, with  the  result  that  many  of  these  forms  are  more  decidedly 
vegetable  than  animal  in  their  character.  [Volvox.]  Some  have 
even  gone  further  than  this,  and  Agassiz  in  the  '  American  Journal  of 
Science,'  for  1852,  thus  writes  to  Mr.  Dana  : — "  You  may  remember 
a  paper  I  read  at  the  meeting  at  Cambridge,  United  States,  in  August 
1849,  in  which  I  showed  that  the  embryo  which  is  hatched  from  the 
egg  of  a  Planaria  is  a  genuine  polygastric  animalcule  of  the  genus 
Paramecium,  as  now  characterised  by  Ehrenberg.  In  Steenstrup's 
work  on  the  '  Alternations  of  Generation '  [Generations,  Alterna- 
tion of],  you  find  that  in  the  extraordinary  succession  of  alternate 
generations,  ending  with  the  production  of  Cercaria  and  its  metamor- 
phosis into  Distoma,  a  link  was  wanting — the  knowledge  of  the  young 
hatched  from  the  egg  of  Distoma.  The  deficiency  I  can  now  fill.  It 
is  another  Infusorium,  a  genuine  Opalina.  With  such  facts  before  us 
there  is  no  longer  any  doubt  left  respecting  the  character  of  all  these 
Polygastrica — they  are  the  earliest  larval  condition  of  worms.  And 
sinee  I  have  ascertained  that  the  Vorticella  are  true  Bryozoa,  and 
botanists  claim  the  Anentera  as  Algce,  there  is  not  a  single  type  of 
these  microscopic  beings  left  which  hereafter  can  be  considered  as  a 
class  by  itself  in  the  animal  kingdom."  Few  naturalists  would 
perhaps  indorse  this  statement  of  Professor  Agassiz.  The  Vorticellce 
are  not  yet  admitted  as  members  of  the  family  Bryozoa  [Poltzoa]  ; 
nor  are  all  the  Anentera  of  Ehrenberg  regarded  indiscriminately  as 
Algce.  The  passage  however  indicates  the  direction  in  which  inquiry 
is  gradually  breaking  up  the  great  polygastric  family  of  Ehrenberg. 
It  is  nevertheless  very  certain  that  many  of  the  species  enumerated 
by  Ehrenberg  are  only  transitionary  forms  in  which  the  same  being 
exists.  To  no  one  has  this  department  of  science  been  more  indebted 
than  to  Dr.  F.  Stein,  who  in  his  recent  work,  entitled 'Die  Infusionsthiere 
auf  ihre  Entwickelungs-Geschichte  untersucht'  (Leipsic  1854),  has 
given  the  result  of  a  long  series  of  investigations  on  this  subject. 
The  following  is  a  summary  of  Dr.  Stein's  researches,  as  recorded  in 
this  volume.  (It  ought  however  to  be  premised  that  Focke, 
Dujardin,  and  Siebold  had  previously  pointed  out  that  the  great 
mass  of  the  Polygastric  Inf  usoria  were  much  simpler  than  Ehrenberg 
had  supposed,  and  that  the  internal  organs  he  had  described  were 
referrible  to  the  general  conditions  of  unicellular  organisms,  whether 
animal  or  vegetable.) 

"  In  a  glass  in  which  were  contained  a  great  variety  of  ciliated 
Infusoria,  and  among  them  also  numerous  individuals  of  EugUna 
viridis,  Eacits,  and  Edeses,  Dr.  Stein  remarked,  after  the  lapse  of  some 
days,  the  formation  of  a  thin  film  on  the  surface  of  the  water,  com- 
posed of  an  interlacement  of  confervoid  filaments  and  Oscillatorice. 
This  film  swarmed  with  Euglenw,  many  of  which  had  lost  their  beaks, 
and  crawled  about  with  a  worm-like  movement  among  the  Confervce 
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and  Oscitlatorim  filaments.  Besides  these  he  discovered,  to  his  great 
joy,  a  great  many  transparent  gelatinous  or  quite  soft  cysts,  which 
sometimes  contained  only  a  single  Euglena  contracted  into  a  globular 
form ;  sometimes  two  of  a  hemispherical  form  appressed  together. 
The  encysted  Euglena  proved  to  be  still  living,  inasmuch  as  they 
moved  about  in  the  cysts,  and  if  the  cysts  were  ruptured  the  previously 
globular  individuals  reassumed  their  pristine  elongated  figure,  and 
crawled  about  in  the  same  manner  as  the  other  beakless  individuals 
among  the  Conferva. 

"  For  what  purpose  was  this  encysting?  The  cyst  was  evidently 
intended  for  something  more  than  a  coffin.  Farther  observations  soon 
showed  that  the  encysting  process  of  the  Euglena:  had  really  reference 
to  their  multiplication.  The  process  however  appeared  to  be  different 
in  Euglena  from  that  in  Oregarina,  inasmuch  as  in  the  latter  case  two 
individuals  are  conjoined  before  the  cyst  is  developed,  whilst  in  the 
Euglena  the  case  is  formed  usually  around  but  one ;  for  where  two 
individuals  were  found  inclosed  in  a  cyst,  it  was  at  once  apparent  that 
they  had  proceeded  from  the  division  of  an  originally  single  indi- 
vidual. Whilst  thus  investigating  the  Euglcncc  his  notice  was  also 
directed  to  other  forms  of  Infusoria  contained  in  the  same  water, 
such  as  Paramecium  aurelia,  Prorodon  niveus,  and  Uolophrya  discolor, 
the  latter  two  of  which  species  he  frequently  observed  inclosed  in 
well-defined  gelatinous  cysts  ;  and  as  these  Infusoria  belonged  to 
quite  another  principal  division  of  the  class,  he  began  to  hope  that 
the  process  of  becoming  encysted  would  probably  turn  out  to  be  of 
general  occurrence  in  the  infusory  world. 

"  This  proved  to  be  the  case,  and  the  work  then  proceeds  to  describe 
the  way  in  which  Dr.  Stein  was  led  to  detect  the  connection  between 
Epistylis  plicatili.1  with  a  species  of  Ehrenberg's  genus  Acinela,  an 
observation  which  pointed  the  way  in  his  future  researches.  One  of 
his  earliest  additional  observations  was  that  of  the  heterogeneous 
generation  of  Epistylis  aijitalis.  In  this  species  he  traced  first  the 
metamorphosis  of  the  EpUtylis  into  an  Acinela;  and,  secondly, 
observed  in  the  latter  the  extraordinary  fact  of  the  development  and 
evolution  of  a  Tricodina,  a  dincovery  which  Ehrenberg  has  attempted 
to  explain  by  the  supposition  that  the  Tricodina  had  been  previously 
swallowed  by  the  Acineta.  Dr.  Stein's  important  researches  are 
continued  through  the  family  of  the  Vorticellina,  and  hia  observations 
given  upon  Actinophrys,  Podophrya,  the  genus  Tricodina,  and  on  the 
nature  of  the  Opalina,  the  propagation  of  the  Chlorogonium  euchlorum, 
and  Vorticella  microstoma,  and  particularly  upon  the  quiescent  con- 
dition of  the  latter  Infusoria ;  upon  Bpirochona  gemmipara  and 
S.  Schentenii,  and  upon  the  Acineta  state  of  Dendrocometes  paradoxus, 
Zoothamnium  affine,"  &c.  &c.  ('  Quarterly  Journal  of  Microscopical 
Science,'  July,  1854.) 

At  the  present  time  it  would  undoubtedly  be  premature  to  state  that 
no  organisms  ought  to  be  referred  to  Ehrenberg's  class  Polygaslrica.  It 
would  however  be  probably  better  to  substitute  the  term  Protozoa,  to 
receive  organisms  having  an  animal  character,  and  yet  presenting  the  ; 
same  simple  conditions  that  we  find  amongst  the  Nostochinece,  and  J 
other  groups  of  lowly-developed  plants.  We  may  state  generally  that 
Ehrenberg's  Polygastrica  embrace  the  following  groups  of  beings : — 

1.  True  plants,  as  in  the  Desmidea  (Closterina),  Volvocina  (Crypto- 
monadina).  and  some  others.  [Desmide.e.] 

2.  Organisms  which  the  weight  of  evidence  at  present  assigns  to 
the  vegetable  kingdom,  as  Diatomacea  (Bacillaria,  Fragillaria,  &c), 
and  a  large  number  of  the  Monadina  and  Vibrionina. 

3.  The  ova  of  Entozoa,  as  Cercaria  and  others,  and  probably  even 
of  higher  animals. 

4.  Minute  forms  of  animals  referable  to  previously-established 
groups  :  this  seems  to  be  the  case  with  the  whole  of  the  Vorticellina, 
which  may  with  more  propriety  probably  be  referred  to  Hydroid  than 
to  any  other  form  of  polypiferous  animals. 

5.  Dujardiu  has  pointed  out  the  identity  between  the  structure  of 
organisms  like  Amaba  with  such  forms  as  Difflugia  and  Arcella.  In 
all  these  creatures  there  is  no  trace  of  mouth  or  digestive  cavity,  and 
the  entire  body  is  a  single  cell  or  an  aggregation  of  cells,  which 
derives  it  nutriment  by  absorption  from  without.  Professor  Kolliker 
has  recently  described  the  method  by  which  one  of  these  creatures, 
the  Actinophrys,  takes  its  food  : — 

"  As  regards  the  vegetable  functions,"  says  the  Professor,  "  the  mode 
in  which  the  Actinophrys  is  nourished  is  one  of  the  highest  and  most 
special  interest.  Although  the  creature  has  neither  mouth  nor  stomach, 
yet  it  takes  in  solid  nutriment  and  rejects  what  is  indigestible.  This 
miracle,  for  so  it  may  almost  be  called,  is  thus  effected  with  minute 
Crustaceans  (Rotifera,  minute  species  of  Lynceus,  the  young  of  Cyclops, 
&c.)  and  the  lower  Alga  (Diatomacea,  spores  of  Vaucheria,  Closlerium, 
$c.).  When  in  its  progress  through  the  water  it  approaches  one  of 
these  little  plants,  or  when  an  Infusorium  has  come  into  proximity 
with  it,  both  plant  and  animal,  as  soon  as  they  touch  one  of  the 
tentacular  filaments,  usually  adhere  to  it.  Now,  as  the  filament 
with  its  prey  slowly  shortens  itself,  and  the  latter  approaches  the 
surface  of  the  body,  all  the  surrounding  filaments  apply  themselves 
upon  it,  bending  their  points  together  so  that  the  captive  becomes 
gradually  inclosed  on  ail  sides.  According  to  all  appearance,  these 
filaments  also  become  more  or  less  shortened.  In  this  way  the  morsel 
is  gradually  brought  to  the  surface  of  the  body,  the  filament  by  which 
it  was  seized  being  finally  so  much  shortened  as  to  disappear  alto- 


gether, and  having,  as  not  unfrequently  happens,  relinquished  its  hold 
upon  the  prey,  after  the  latter  has  become  encompassed  by  the  sur- 
rounding filaments.  These  gradually  apply  themselves  more  and 
more  closely  together  around  it,  forcing  it  towards  the  surface  of  the 
body. 

"  The  following  proceeding  now  takes  place  : — The  spot  of  the 
surface  upon  which  the  captured  animalcule  is  lying  slowly  retracts, 
and  forms  at  first  a  shallow  depression  gradually  becoming  deeper  and 
deeper,  in  which  the  prey,  apparently  adherent  to  the  surface  and 
following  it  in  its  retraction,  is  finally  lodged.  The  depression  by  the 
continued  retraction  of  the  substance  now  becomes  deeper;  the 
imprisoned  animalcule,  which  up  to  this  time  had  projected  from  the 
surface  of  the  Actinophrys,  disappears  entirely  within  it;  and  at  the 
same  time  the  tentacles,  which  had  remained  with  their  extremities 
applied  to  each  other,  again  erect  themselves  and  stretch  out  as  before. 
Finally,  the  depression  acquires  a  flask-like  form  by  the  drawing  in  of 
its  margin,  the  edges  of  which  coalesce,  and  thus  a  cavity  closed  on 
all  sides  is  formed  in  which  the  prey  is  lodged.  In  this  situation  it 
remains  for  a  longer  or  shorter  time,  gradually  however  approaching 
the  central  or  nuclear  portion,  and  at  last  passing  entirely  into  it,  in 
order  to  await  its  final  destination.  In  the  meanwhile  the  external 
portion  of  the  Actinophrys  regains  in  all  respects  its  pristine  condition. 
The  engulphed  morsel  is  gradually  digested  and  dissolved,  as  is  readily 
seen  by  its  change  of  appearance  from  time  to  time.  If  entirely 
soluble,  as  for  instance  an  Infusorium,  the  space  in  which  it  is  con- 
tained contracts  as  the  dissolution  of  its  contents  goes  on,  and  finally 
disappears  altogether.  Should  there  be  however  an  indigestible 
residue  (a  membrane  composed  of  cellulose,  a  portion  of  chitine,  a 
shell  of  a  Lynceus,  or  case  of  a  rotifer,  &c),  a  passage  for  its  exit  ia 
formed,  and  it  is  expelled  by  reuewed  contractions  of  the  homogeneous 
substance,  and  iu  the  same  direction,  or  nearly  so,  as  that  which  the 
morsel  followed  in  its  introduction.  The  passage  and  the  opening 
through  which  the  expulsion  was  effected  disappear  again  without 
leaving  any  trace." 

In  the  A  clinophrys  we  have  an  animal  closely  resembling  the  creature 
which  inhabits  the  shell  of  the  large  family  known  now  as  Foraminifera 
[Fokaminifera],  and  Dujardiu  suggests  that  the  loricated  forms  of 
Difflugia  and  Arcella  are  transitions  to  the  more  decided  forms  of 
Foraminifera.  Hence  he  proposes  to  include  several  forma  of 
Ehrenberg's  Infusoria,  with  the  Foraminifera  or  Polylhalamia,  under 
the  term  Fhizopoda.  Little  therefore  is  left  us  to  say  of  what  may 
be  regarded  as  true  Polygastrica.  They  all  appear  to  have  a  distinct 
mouth  or  entrance  to  the  cavity  of  the  body,  and  this  is  usually 
surrounded  by  vibratile  cilia,  as  seen  in  the  cuts  of  Monas  alomos  and 
Leucophrys  paiula.  These  cilia  apparently  bring  the  food  to  the 
mouth  of  the  animal.  An  anal  orifice  is  described  by  Ehrenberg  in 
the  majority  of  species.  When  finely  divided  soluble  colouring- 
matter  as  carmine  or  indigo  (a  writer  in  the  '  Microscopical  Journal ' 
recommends  the  red  pigment  which  lines  the  cornea  of  the  common 
house-fly)  is  introduced  into  the  water  in  which  they  are  contained, 
the  transparent  body  of  the  animalcule  is  apeedily  seen  to  be  studded 
with  coloured  globules,  consisting  of  an  aggregation  of  the  particles 
of  colouring  matter.  Ehrenberg  regarded  these  globules  as  distiuct 
sacs,  which  he  supposed  were  given  off  from  a  central  intestinal 
canal,  as  seen  in  Leucophrys  paiula.  Regarding  these  sacs  as  so  many 
stomachs,  he  gave  them  the  name  of  Polygastrica  (many-stomached). 
It  is  however  still  a  question  as  to  whether  in  any  case  these  masses 
are  contained  in  a  distinct  sac.  The  whole  body  of  the  animalcule  is 
often  covered  with  vibratile  cilia  (see  cut  of  Leucophrys),  and  it  is  to  the 
constant  action  of  these  organs  that  the  varied  movements  of  these 
animalcules  are  due.  [Cilia.]  The  movements  thus  effected  are 
perfectly  automatic,  and  in  no  way  connected  with  any  intelligent 
consciousness.  All  the  movements  of  these  animals  are  not  due  to 
cilia,  as  the  whole  of  the  tissue  of  the  animal  is  observed  to  contract 
in  Amaba,  Amphileptus,  and  the  stalk  of  the  Vorticellina. 

Although  Ehrenberg  has  described  a  complicated  apparatus  for 
reproduction,  no  instances  of  conjugation  are  recorded  amongst  the 
true  Polygastrica.  Their  modes  of  multiplication  are  by  fission  and 
gemmation.  In  a  large  number  of  cases  a  simple  division  of  the 
unicellular  organism  into  two  equal  parts  takes  place.  This  process 
goes  on  so  rapidly  that,  according  to  Ehrenberg,  a  single  Paramecium 
could  produce  208,000,000  of  cells  in  a  single  month.  From  analogy 
we  must  suppose  this  process  would  not  go  on  continually,  and,  as 
in  plants,  we  must  regard  the  separate  cells  thus  produced  as  belong- 
ing to  the  same  individual.  Further  observation  is  probably  only 
needed  to  demonstrate  the  existence  of  a  union  of  two  cells — a  sperm 
cell  and  a  germ  cell — as  ia  now  known  to  be  almoBt  universal  in  the 
vegetable  kingdom.  In  the  account  above  given  of  Stein's  researches 
it  will  be  seen,  that  it  is  not  improbable  that  one  of  the  modes  by 
which  these  beings  are  enabled  to  spring  suddenly  into  existence, 
is  the  production  of  winter-eggs,  or  reproductive  bodies  of  a  kind 
that  will  resist  the  influence  of  an  absence  of  moisture  from  the  spots 
in  which  they  ordinarily  abound. 

The  true  Polygastrica  seem  universally  diffused.  Wherever  organic 
matter  exists  in  a  decomposing  state,  there  they  abound.  They  exist 
in  incredible  numbers  in  the  waters  of  the  ocean,  in  rivers,  lakes, 
ponds,  pools,  and  ditches.  They  are  found  in  the  secretions  of  the 
higher  animals,  and  even  in  man.    Wherever  the  organic  elements, 
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carbon,  hydrogen,  nitrogen,  and  oxygen,  are  capable  of  uniting  to  form 
water,  carbonic  acid,  and  ammonia,  thoro  they  may  bo  expoctod  to  bo 
found.  Tho  composition  of  the  liquids  in  which  tlioy  arc  found  seems 
to  detormine  the  forniB  they  asHumc.  One  let  of  forms  inhabits  salt- 
water, another  fresh.  Every  mineral  spring  has  its  peculiar  inha- 
bitant Tho  sulphureous  springs  of  the  Pyronees,  the  chalybeate 
watcis  of  the  llhiuo,  the  siliceous,  calcareous,  and  aluminous  waters  of 
Europe,  all  contain  them.  They  arc  found  with  the  red  snow  of  tho 
Alps  and  the  poles,  and  with  tho  Conferva  thcrmalis  of  the  hot  springs 
of  Aix  and  Baden.  They  aro  always  accompanied  with  plants.  Perhaps 
it  would  be  wrong  to  call  any  beings  animals  that  are  not  found 
feeding  on  plants,  as  it  seems  to  be  a  law  of  organic  existence  that 
plants  should  subsist  on  mineral  matters,  and  animals  on  organised 
matters. 

What  are  the  uses  of  theso  beings  ?  To  this  question  Professor  Owen 
gives  the  following  reply  : — "Consider  their  incredible  numbers,  their 
universal  distribution,  their  insatiable  voracity,  and  that  it  is  tho 
particles  of  decaying  vegetable  and  animal  bodies  which  they  arc 
appointed  to  devour  and  assimilate.  Surely  we  must  in  some  degree  be 
indebted  to  those  ever-activo  invisible  scavengers  for  the  salubrity  of 
our  atmosphere.  Nor  is  this  all  :  they  perform  a  still  more  important 
office  in  preventing  the  gradual  diminution  of  the  present  amount  of 
organised  matter  upon  the  earth ;  for  when  this  matter  is  dissolved 
or  suspended  in  water,  in  that  state  of  comminution  and  decay  which 
immediately  precedes  its  final  decomposition  into  the  elementary 
gases,  and  its  consequent  return  from  the  organic  to  the  inorganic  world, 
these  wakeful  members  of  nature's  invisible  police  are  everywhere 
ready  to  arrest  the  fugitive  organised  particles  and  turn  them  back 
into  the  ascending  stream  of  animal  life.  Having  converted  the  dead 
and  decomposing  particles  into  their  own  living  tissues,  they  them- 
selves become  the  food  of  large  Infusoria,  as  the  Rotifera,  and  of 
numerous  other  small  animals,  which  in  their  turn  are  devoured  by 
larger  animals,  as  fishes;  and  thus  a  pabulum,  fit  for  the  nourishment 
of  the  highest  organised  beings,  is  brought  back  by  a  short  route  from 
the  extremity  of  the  realms  of  organic  matter. 

"  There  is  uo  elementary  and  self  subsistent  organic  matter,  as 
Buflbn  taught;  the  inorganic  elements  into  which  the  particles  of 
organic  matter  pass  by  their  final  decomposition,  are  organically 
recomposed  and  fitted  for  the  sustenance  of  animals  through  the 
operations  of  the  vegetable  kingdom.  No  animal  can  subsist  on  inor- 
ganic matter.  The  vegetable  kingdom  thus  stands,  as  it  were,  between 
animal  matter  and  its  ultimate  destruction ;  but  in  this  great  office 
plants  must  derive  most  important  assistance  from  the  Polygastric 
Infusoria.  These  invisible  animacules  may  be  compared,  in  the  great 
organic  world, 'to  the  minute  capillaries  in  the  microcosm  of  the 
animal  body,  receiving  organic  matter  in  its  state  of  minutest  subdivi- 
sion, and,  when  in  full  career  to  escape  from  the  organic  system, 
turning  it  back  by  a  new  route  towards  the  central  and  highest  point 
of  that  system." 

Fossil  Infusoria. 

Many  of  the  species  of  the  Polygastrica  of  Ehrenberg,  are  covered 
with  a  siliceous  shield  or  shell,  which  is  quite  impenetrable.  These 
forms  are  those  which  are  now  recognised  as  belonging  to  the  Dialo- 
macece.  [Diatojiace*.]  The  forms  of  Infusoria  which  are  found  fossil 
belong  chiefly  to  this  section.  They  are  frequent  in  all  the  varieties  of 
water  which  have  been  exposed  to  air  and  light,  and  in  all  the  conditions 
of  this  element  between  the  extremities  of  terrestrial  temperatures, 
not  absent  even  from  snow,  ice-covered  streams,  or  the  ejections  of 
volcanoes,  they  have  been  recognised  in  all  the  regions  of  the  globe. 
Lakes,  rivers,  and  the  sea  are  in  places  richly  replenished  by  them, 
and  their  siliceous  integuments  falling  through  the  water  accumulate 
into  extensive  deposits.  In  regard  to  such  accumulations  in  the  sea, 
we  have  the  evidence  of  soundings  by  Captain  Sir  J.  Ross  in  the 
course  of  the  antarctic  voyage  ('Annals  of  Nat.  History,'  Oct.  1845) 
and  Ehrenberg's  examination  of  the  deposits  at  Cuxhaven ;  and  their 
abundance  in  fresh  waters  is  matter  of  universal  occurrence.  These 
deposits  consist  of  the  siliceous  integuments  of  the  Infusoria,  and  as 
only  a  small  proportion  of  the  families  are  protected  with  siliceous 
coverings,  and  as  the  waters  which  nourished  them  contain  but  little 
silica,  while  the  deposits  are  very  extensive,  we  naturally  associate 
with  these  facts  the  idea  of  long-elapsed  time. 

On  turning  to  the  marine  and  fresh-water  deposits  of  earlier  date, 
this  impression  of  the  long  duration  of  natural  agencies  becomes  much 
heightened.  When,  conducted  by  Ehrenberg,  we  find  beneath  the 
Bohemian  Mountains,  and  in  the  plains  of  North  Germany,  pleiocene 
deposits  many  feet  in  thickness,  composed  of  little  else  than  the  thin 
flinty  loricse  of  Microzoaria,  and  following  Professor  Rogers  and  Mr. 
Bailey,  who  dug  up  myriads  of  other  forms  from  the  meiocene  strata 
of  Virginia,  while  Mantell  and  Reade  exhibit  to  us  Infusoria  from  the 
chalk  and  the  Kimmeridge  clay  of  England,  we  must  add  to  the  historic 
time  during  which  it  can  be  proved  these  organisms  have  lived 
the  large  indefinite  geological  periods  of  Cainozoic  and  Mesozoic 
formations. 

The  source  of  the  siliceous  matter  which  enters  the  organisation 
of  these  beings  is  not  difficult  of  discovery.  Most  of  our  fresh- 
waters  contain  silica,  though  not  in  abundance,  derived,  it  is  probable, 
from  the  decomposition  of  felspar  and  other  mineral  silicates.  Silicate 
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of  soda  and  silicate  of  potash,  thus  occasioned,  may  by  intermediate 
vegetative  processes  yield  tho  silica  in  a  state  suitable  for  being 
organically  solidified.  In  tho  hot  waters  of  volcanic  foci,  silica  in 
dissolved  abundantly,  and  it  is  necessary  to  keep  this  fact  in  view 
while  Considering  the  extensive  flint  beds  in  chalk,  tho  thick  Poliers- 
chiefer  beds  of  liilin,  and  other  Hiliccous  masses,  the  result  of  organi- 
sation. Tho  distinction  of  marine  and  fresh-water  races,  which  runs 
through  all  tho  larger  groups  of  organisms  with  such  regularity  as  to 
lie  termed  a  law  of  nature,  obtains  also,  but  less  absolutely,  in  tho 
Infusoria.  Some  species  live  both  in  fresh  and  salt  water,  and  many 
at  the  junction  of  rivers  with  the  sea.  By  comparing  the  living 
oceanic  and  lacustrine  races  on  a  large  scale,  enough  of  difference 
appears  in  their  siliceous  shields  to  authorise  conclusions  more  or  less 
positive  as  to  tho  marine  or  fredi-water  origin  of  infusorial  deposits 
which  contain  identical  or  analogous  forms  belonging  to  earlier  periods. 
Thus  tho  rich  deposits  of  Richmond  in  Virginia  appear  to  have  been 
formed  beneath  the  sea ;  the  famous  deposits  of  Bohemia,  Berlin,  and 
Santa  Fiora  contain  admixtures  of  marine  and  fresh-water  tribes; 
while  those  of  the  Banu,  in  the  county  of  Down,  and  Gainsborough  ami 
Bridlington,  contain  a  more  considerable  proportion  of  fresh-water 
species. 

Infusoria  of  marine  or  scstuary  origin  have  been  found  in  a  fossil 
state  very  extensively  in  Europe,  Asia,  Africa,  and  America.  Ehren- 
berg has  described  many  species  from  Greece  (Zante  and  Egina),  Italy 
(Caltasiuetta  and  Cattolica),  and  Africa  (Oran),  which  occur  in  cal- 
careous marls,  referred  by  Ehrenberg  to  the  age  of  the  true  chalk 
deposits.  These  deposits  aro  very  extensive  in  Africa,  occupying  the 
whole  coast  of  Oran  and  large  tracts  in  Egypt  and  Arabia.  (Portions 
of  this  tract  have  however  been  described  by  M.  Rozet  as  tertiary.) 
In  the  undoubted  white  chalk  of  Denmark  (Riigeu),  of  France 
(Meudon),  of  England  (Gravesend  and  Brighton),  Infusoria  also  occur, 
but  less  abundantly.  North  America  has  yielded  a  great  variety  of 
marine  or  partly  marine  Infusoria,  especially  at  Richmond  and 
Petersburg  in  Virginia,  nt  West  Point  in  Connecticut,  Rhode  Island, 
Massachusetts,  and  Maine.    Brazil  has  also  yielded  similar  deposits. 

Infusoria  partly  of  marine  and  partly  of  fresh-water  origin  have 
become  familiar  to  us  in  the  Polierschiefer  (polishing  slate)  of  Bilin 
and  Planitz  in  Bohemia,  and  of  the  Habichtwald  near  Cassel,  the 
Bergmehl  of  Santa  Fiora  in  Tuscany,  the  white  marls  in  the  peat  of 
Franzenbad  near  Egra  in  Bohemia,  the  peat  deposits  of  Gainsborough 
in  Lincolnshire,  and  at  the  base  of  the  Mourne  Mountains  in  Ireland. 
We  find  them  to  occur  also  in  considerable  plenty,  but  in  limited 
distribution,  in  the  lacustrine  deposits  of  the  east  coast  of  Yorkshire. 
The  Mauritius  is  added  to  these  localities  by  Ehrenberg,  and  New 
Zealand  by  Mantell,  all  the  occurrences  belonging  to  supra-tertiary  eras. 

Infusorial  remains  are  very  unequally  congregated.  The  siliceous 
maid  (Kieselguhr)  of  Franzenbad  consists  mainly  of  Kavicula  viridit 
(fig.  6),  now  recent ;  that  of  the  Mauritius,  of  Bacillaria  vulgaris 
(fiO-  7);  that  of  San  Fiora,  of  Synedra  capilata  (Jig.  9);  while  that  of 
Bilin  is  composed  of  Gaillonella  distans  (fig.  8)  almost  exclusively. 
(Ehrenberg.) 

Infusoria  have  been  found  in  the  moya  (volcanic  mud)  of  Mexico, and 
in  the  edible  clay  of  the  river  Amazonas,  by  Ehrenberg  ;  in  the  rock- 
salt  aud  the  marl  which  accompany  it  at  Cardona  in  Spain,  by  Marcel 
de  Serres;  they  are  assumed  by  Ehrenberg  to  enter  largely  into  the 
composition  of  flint,  which  iudeed  readily  shows  Xanthidia  aud 
Pyxidicuhc.  The  bog-iron  ore  (Raseneisenstein)  common  near  Berlin 
is  composed  chiefly  of  Qaillonclla  fcrruginea.  A  kind  of  semiopal 
lying  in  nodules  in  the  Polierschiefer  of  Bilin  is  composed  of  the  same 
siliceous  reliquise  (Gaillonella:)  as  the  true  polishing  slate,  but  they  are 
cemented  together  and  filled  by  infiltrated  siliceous  paste.  With  the 
Gaillonella  Ehrenberg  finds  spiculae  of  sponges.  The  Precious  Por- 
phyry Opal  of  Kaschau,  and  the  Serpentine  Opal  of  Kosemitz  in 
Silesia,  has  appeared  to  Ehrenberg  of  analogous  composition.  The 
following  tabular  view  given  by  Ehrenberg  of  some  of  these  facts  will 
be  useful : — 


1.  Bergmehl  

2.  Kieselguhr  .... 

3.  Polierschiefer  .... 

4.  Saugschiefer    .       .  . 

5.  Semiopal  of  Polierschiefer  .  . 
The  above  consist  entirely  or  partly  of  the  shells  of  Diatomacea. 

6.  Semiopal  of  the  Dolerite 

7.  Precious  Opal  of  the  Porphyry  . 

8.  Flint  of  the  Chalk  . 

9.  Gelberde  (yellow  earth) 

10.  Raseneisenstein  ... 

11.  Certain  kinds  of  Steinmark,  investing 

the  Opal  of  Kaschau  ) 

The  above  are  probably  of  the  same  nature. 

As  examples  of  undoubted  marine  Infusorial  Fossils,  the  following 
figures  of  some  of  the  forms  most  frequent  in  a  white  deposit  from 
Richmond  may  be  taken  : — 


\  Newest  Formation. 
^•Tertiary  Formation. 


\  Pyrogenous  Rock. 
Secondary  Strata. 

>  Newest  Formation. 
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1.  Dictyocha  fibula.  2.  Actinocychis  scnariut.  S.  Coscinodiscut  radiatus. 
4.  Triccratium  favus.    5.  Gailltmella  sulcata. 

And  for  comparison  tho  following  outlines  of  mixed  marine  and 
fresh-water  species  common  in  the  Polierschiefer  of  Bilin  and  the 
Peat  and  Kieselguhr  of  Franzenbad,  Egra,  San  Fiora,  &c. 
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6.  Navicula  viridis.  7.  Bacillaria  vulgaris. 
Synedra  capitata.    10.  Campylodiscus  clypeatus. 


8.  Gaillonella  distant.  0. 


These  are  tertiary  forms,  and  below  is  a  specimen  of  a  group 
referred  to  the  recent  genus  Xanthidium,  and  frequent  in  the  flint 
nodules  which  occur  in  chalk. 

H 


11.  Xanthidium  ramosum. 

List  of  species  of  Infusoria  from  the  Kieselguhr  of  Franzenbad  : — 
Navicula  viridis  (plentiful),  N.  gibba,  N.  fulva,  N.  librile,  Gompho- 
nema paradoxum,  Q.  clavalum  (fresh-water  species  now  living  near 
Berlin),  N.  viridula,  N.  striatula  (now  living  in  the  sea,  the  second  also 
lives  in  the  Carlsbad  water),  Gaillonella  varians  ( ?). 

Species  of  Infusoria  in  the  Peat-Bog  of  Franzenbad: — Eunotia 
granulata  (plentiful),  Navicula  viridis  (rare),  Bacillaria  vulgaris, 
Cocconeis  undulata,  Gomphonema  paradoxum. 

Species  which  occur  in  the  Kieselguhr  of  Mauritius :— Bacillaria 
vulgaris  1  (plentiful),  B.  major,  Navicula  f  ulva  ( ? ),  N.  gibba,  N.  bifrons 
(living  near  Berlini- 


In  the  Bergmehl  of  Santa  Fiora : — Synedi'a  capitata  (plentiful) ;  with 
this  are  <S.  ulna  (living  both  in  fresh-water  and  the  sea),  Navicula  in- 
mqualis,  N.  capitata,  N.  viridis,  N.  gibba  (fresh-water  species) ;  N.  viridula 
(living  in  the  Baltic),  Eunotia  granulata,  Navicula  follis  (extinct), 
Cocconeis  undulata  (marine),  Gomphonema  paradoxum,  G.  clavalum, 
Q.  acuminatum,  (living  near  Berlin),  Cocconema  cymbiforme  (fresh- 
water), Gaillonella  italica,  Spicula  of  Spongkr,  or  Spongilla. 

In  the  Polierschiefer  of  Bilin : — Podosphenia  nana  (plentiful), 
Gaillonella  distans,  Navicula  scalprum,  Bacillaria  vulgaris  ?  (probably 
all  marine  !) 

In  the  Leaf  Tripoli : — Gaillonella  distant  (plentiful),  Podosphenia 
nana,  Bacillaria  vulgaris  ?  (probably  marine.) 

At  Bann,  in  the  county  of  Down,  Captain  Portlock  found  under 
Peat  Navicula,  Bacillariie,  Eunotia,  with  fragments  of  Achnanthes 
and  Conferva.  ('  Microscopical  Journal,'  1841.)  At  Gainsborough  Mr. 
Binney  found  under  Peat  abundance  of  Gaillonella.  At  Bridlington, 
in  white  and  brown  Marls,  Eunotia  serra  (?),  Bacillaria  vulgaris, 
Navicula  inaqualis,  N.  viridis,  N.  phanicenteron,  Cocconema  lanceolata, 
Campilodiscus  zonalis,  &c. 

The  North  American  localities  have  yielded  to  Bailey  and  Ehrenberg 
a  large  catalogue  of  Diatomaceous  Infusoria.  Ehrenberg  enumerates — 

Amphiphora — one  species. 
Cocconema — two  species. 
Eunotia — seven  species. 
FragiUaria — three  species. 
Gomphonema — four  species, 
Jlimanlidium — one  species 
Navicula — eighteen  species. 
Staurosira — two  species. 
Tabelluria — three  species. 

With  the30  are  three  forms  of  Spongoid  Spicula  and  two  species  of 

Thylacium. 

These  are  mostly  derived  from  beds  lying  under  Peat — 
The  Richmond  earth  (of  miocene  date)  yields — 

Coscinodiscus  radialus  and  other 

species  (fig.  3)  .  .  .  . 
Actinocyclus  senarius  and  others 

(fa-  2)  

Navicula,  several  species 
Gaillonella:      .       .  ... 
Dictyocha  fibula  (fig.  1) 

In  the  chalky  marls  of  Oran,  Sicily,  Greece,  &c,  occur  many  living 
form?,  as — 

Actinocylus — ten  species. 
Amphitetra — two  species. 
Biddulphia — one  species. 
Cocconema — one  species. 
Coscinodiscut — seven  species. 
Dictyocha — four  species. 
Eunotia — two  species. 
Gaillonella — one  species. 
Grammatophora — four  species. 
Haliomma — one  species. 
Navicula — six  species. 
StriateU.a — one  species. 
Synedra — one  species. 
Tessella  catena — one  species. 
Triceratium — one  species. 

In  the  white  chalk  and  flint  of  Europe,  and  also  living-  - 

FragiUaria  rhabdosoma.  Graveseud. 
F.  striolata.  Gravesend. 
Gaillonella  aurichalcea.  Riigen. 
Peridinium,  pyrophorum.  Gravesend. 
Xanthidium  furcatum.  Gravesend. 
X.  hirsutum.  Gravesend. 

Dr.  Mantell  has  been  unable  to  discover  FragiUaria  in  the  chalk  of 
Gravesend,  but  Xanthidia  occur  in  the  chalk  of  Dover.  ('  Ann.  Nat. 
Hist.,'  Aug.,  1845.)  Gaillonella  aurichalcea  has  been  regarded  as  an 
Oscillatoria  ;  and  it  appears  doubtful  whether  the  so-called  Xanthidia 
of  the  flints  and  chalk  are  really  to  be  referred  to  that  fresh-water 
genus. 

From  the  preceding  notices  we  may  gather  as  general  facts  the 
occurrence  of  the  remains  of  siliceous  Infusoria  in  the  following 
stratifications  : — 


Mr.  Quekett  has  found  several  of 
these  recent  in  the  North  Sea. 
Mr.  Lee  has  discovered  Coscino- 
disci  and  Dictyocha  in  the  Bar- 
nacle and  Scallop. 


Cainozoic  period 


'  Recent  Fluviatile  and  other  sediments. 
Lacustrine  deposits  of  the  Elk  period. 
Deposits  of  the  '  Lehm  '  period. 

Miocene  Tertiaries. 
Eocene  Tertiaries. 


,,•        .        •  j    f  Chalk  deposits. 
Mesozoic  period  j  /epos^ 

The  relative  abundance  of  the  Inf  usoria  in  these  several  deposits  is 
inversely  as  their  antiquity ;  they  are  rare  in  the  oolitic  and  cretaceous 
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rocks,  and  abundant  in  tlio  upper  tcrtiaries.  It  is  truo  that  Ehren- 
berg, by  assigning  to  the  cretaceous  era  the  calcareous  marls  of  Oran, 
Sicily,  and  Greece,  gives  a  largo  catalogue  of  Meso/.oic  Infusoria,  and 
that  iu  favour  of  such  reference  of  thoso  marls  are  the  llotaliat,  Tex- 
tilince,  &c,  which  occur  both  iu  the  true  chalk  and  in  such  marls. 
But  on  the  other  hand,  remembering  the  long  scale  of  geological  timo 
through  which  these  genera  of  Polythalamiw  extend,  and  taking  into 
consideration  the  fact  that  some  species  which  occur  in  the  chalk  of 
Europe  are  quoted  by  Ehrenberg  from  unquestionably  mioceno  strata 
in  America,  wo  shall  hesitate  to  admit  those  richly  infusorial  marls  as 
truly  coeval  with  the  white  chalk,  in  which  comparatively  very  few 
remains  of  the  group  occur,  and  these  not  of  the  samo  species  as 
those  which  abound  in  the  other  deposits. 

Another  point  on  which  the  authority  of  Ehrenberg  has  not  been 
received  without  hesitation,  is  the  absolute  specific  identity  of  a  largo 
proportion  of  the  fossil  and  recent  Infusoria.  The  previous  dis- 
coveries of  geology  had  prepared  an  easy  admission  for  the  opinion 
that  many  of  the  tertiary  forms  of  Infusoria  were  uudistinguishablo 
from  living  races ;  such  is  the  fact  in  regard  to  all  the  invertebral 
races ;  but  with  very  few  and  those  not  always  allowed  exceptions, 
the  secondary  strata  had  been  found  to  contain  only  extinct  forms  of 
life,  till  Ehrenberg  examined  the  minute  Polythalamiw,  and  found 
many  of  them  similar  to  living  types,  and  confirmed  this  inference  by 
independent  researches  among  the  Infusoria.  Supposing  these 
opinions  of  the  Prussian  microscopist  to  be  confirmed  by  future 
inquirers,  we  shall  find  that  they  involve  no  infraction  of  the  relations 
of  zoological  forms  to  geological  time,  which  have  been  established 
from  examinations  of  the  other  classes  of  the  animal  kingdom.  The 
systems  of  life  in  each  successive  system  of  strata  are  not  separate 
and  distinct  creations,  but  successive  terms  of  a  creative  series  ;  each 
of  these  terms  is  compound,  and  (to  speak  exactly)  its  constituent 
quantities  (the  several  classes,  orders,  families,  genera,  or  species)  have 
their  own  coefficients  and  exponents ;  that  is  to  say,  have  their  own 
times  of  duration,  their  own  periods  of  abundance,  their  own  peculiar 
relations  to  earlier  and  later  organisations. 

A  rule  drawn  from  Fishes  cannot  be  applied  to  Mollusca;  a  law 
based  on  Crustacea  cannot  be  received  for  Microzoaria,  without  scru- 
pulous examination;  and  palaeontology  is  full  of  examples  of  the 
unequal  periods  of  duration  which  belong  to  the  different  organi- 
sations, and  the  unequal  degree  of  development  and  unequal 
geographical  diffusion  which  characterise  these  organisations  at  the 
same  epochs  and  during  the  same  periods. 

Admitting  the  authority  of  Ehrenberg's  determination  of  species, 
we  find  another  curious  and  unexpected  result — the  frequent,  if  not 
general,  admixture  of  marine  and  fresh-water  tribes  in  the  compara- 
tively level  regions  of  Europe.  In  the  plains  of  North  Germany, 
round  the  Bohemian  and  Harz  Mountains,  in  Tuscany,  and  Yorkshire, 
we  find  this  admixture  of  supposed  marine  and  supposed  fresh-water 
races  in  the  supra-tertiary  deposits.  Is  this  to  be  explained  by  sup- 
posing those  deposits  to  have  happened  while  the  relative  level  of  land 
and  sea  was  different  from  what  it  is  at  present,  and  the  sea  was  near 
to  the  place  of  deposition,  so  that  by  some  of  the  many  natural  modes 
of  diffusion  which  are  effective  in  this  class  of  life  the  organisms  of 
the  sea  might  be  carried  into  lakes,  as  well  as  mixed  in  restuaries,  and 
along  the  course  of  languid  rivers  ?  Probably  so.  The  deposits  of 
Infusoria  which  now  happen  so  abundantly  at  the  mouth  of  the 
Elbe  are  mostly  derived  from  the  sea ;  and  it  has  been  found  in  the 
river  Hudson  that  species  once  imagined  to  be  truly  marine  live  in 
juxtaposition  with  the  species  of  fresh  waters.  There  may  probably 
be,  in  a  class  of  beings  associated  with  silicated  waters,  a  greater 
independence  of  the  saline  qualities  of  water  than  in  other  races 
which  have  little  need  of  silica,  and  which  require  the  extrication  of 
lime  from  a  state  of  solution  in  the  waters  which  they  inhabit.  In 
confirmation  of  this  view  we  find  the  Spongios  of  the  sea  matched  by 
the  Spongilla  of  fresh  water,  each  extracting  silica  from  the  liquid, 
but  the  calciferous  Polypean  races  of  the  ocean  are  almost  unrepre- 
sented in  our  inland  lakes  and  streams. 

(Ehrenberg,  Die  Infusionsthierchen  ;  Memoirs  of  the  Berlin  Academy, 
and  Translations  in  Taylor's  Scientific  Memoirs;  Reade,  Quekett, 
Roper,  Brightwell,  Gregory,  and  others,  in  the  Microscopic  Journal, 
and  Quarterly  Journal  of  Microscopical  Science ;  Mantell,  Medals  of 
Creation  and  Annals  of  Natural  History  ;  Pritchai-d,  Infusorial 
Animalcules;  Owen,  Lectures  on  Comparative  Anatomy;  Carpenter, 
Principles  of  Physiology  ;  Dujardin,  Histoire  des  Zoophytes  Infusoires; 
Stein,  Die  Infusionsthiere,  &c.)    [See  Supplement.] 

INGA,  a  genus  of  Plants  belonging  to  the  natural  order  Zegu- 
minoso?,  which,  though  it  has  been  separated  from  Mimosa,  yet  contains 
upwards  of  100  species.  These  are  found  in  the  tropical  parts  of  Asia, 
Africa,  and  America.  They  are  distinguished  by  their  legumes  being 
broadly  linear,  compressed,  and  1-celled.  The  seeds  are  usually 
covered  with  pulp,  more  rarely  with  farinaceous  matter  or  a  pellicle. 
The  species  form  shrubs  or  trees,  and  are  commonly  unarmed.  The 
flowers  are  in  spikes,  or  are  capitate,  and  of  a  red  or  white  colour. 
From  the  number  of  species  in  this  genus,  as  well  as  in  Acacia  and 
Mimosa,  and  from  their  having  been  removed  from  one  to  the  other, 
there  is  some  confusion  in  the  synonyms.  A  few  of  the  useful  species 
have  been  further  separated  into  the  genus  Parkia ;  but  many  still 
remain  which  are  important  in  the  countries  where  they  are  indige- 
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nous,  either  for  astringent  properties,  like  many  Mimosas  and  Acacias, 
or  for  the  edible  nature  of  the  fecula  or  pulp  which  surrounds  their 
seeds.  Thus  /.  coMiocarpus  has  bitter  and  astringent  bark,  which  iv 
used  in  tanning  and  also  in  medicine.  It  is  taken  to  Portugal,  where 
it  is  called  the  Brazilian  Bark,  and  used  even  as  a  substitute  for  that 
of  tho  Cinchona.  Martins  distinguishes  from  this  species,  which  he 
calls  /.  Jurema,  another  which  he  has  named  /.  astringent,  and  of 
which  tho  bark  has  similar  properties.  The  bark  of  theso  trees  is 
considered  by  some  authors  to  be  the  Cortex  Astringens  Brasiliensis 
of  old  pharmacopoeias.  /.  salutaris  is  another  astringent  species,  a 
native  of  New  Granada,  of  which  tho  bark  is  much  used  in  the  form 
of  decoction  for  various  complaints  in  which  astringents  are  indicated, 
and  for  the  same  purposes  as  Ratany  Root.  Some  of  the  species,  as 
before  mentioned,  are  esteemed  for  the  sweetish  edible  pulp  with 
which  their  seeds  are  surrounded,  as  /.  dulcis  in  India  and  /.  insignit 
in  the  province  of  Quito,  where  it  is  called  Ouabo,  or  Guabas,  but 
Pacaes  in  Peru.  So  /.  Camatchili,  according  to  Perrotet,  is  similarly 
esteemed  in  Manilla,  and  /.  Paroha  in  Western  Africa,  in  the  neigh- 
bourhood of  the  Senegal.  /,  vera  contains  tannic  acid,  and  is  one  of  the 
numerous  leguminous  plants  used  for  obtaining  Catechu.  The  pulp  of 
the  fruit  of  this  species  also  is  purgative.  I.  foeculifera  yields  in  its 
pods  a  laxative  pulp  called  Pois-Doux  in  St.  Domingo.  It  has  a 
sweet  taste.  The  pulp  also  of  the  pods  of  /.  tetraphylla  is  sweet  and 
mucilaginous.  (Lindley,  Vegetable  Kingdom.) 
INIA.  [Cetacea.] 

INOCE'RAMUS  (Sowerby ;  Goldfuss),  a  remarkable  genus  of 
Fossil  Conchifera  monomyaria,  allied  to  Crenatula,  Qervillia.  &c., 
originally  named  by  Mr.  J.  Sowerby  in  the  '  Linn.  Trans.'  The  name 
Catillus  was  given  to  the  larger  species  by  M.  Brongniart.  The  two 
valves  approach  to  equality ;  both  are  convex  ;  the  hinge-line  straight, 
often  extended  into  a  wing,  and  thickened  with  many  transverse 
grooves  to  receive  a  divided  ligament ;  shell  fibrous ;  beaks  recurved. 
Inoceramus  dubius  occurs  in  the  Lias ;  /.  concentricus  in  the  Gault ; 
/.  Cuvieri  and  many  other  species  in  the  Chalk. 

INSECTA,  one  of  the  classes  of  Invertebrate  Animals.  The  Latin 
term  Insecta,  like  the  Greek  Entoma,  which  has  been  applied  to  these 
animals,  has  reference  to  the  insected  or  divided  appearance  of  the 
body ;  hence  the  English  name  Insect,  the  French  Insecte,  and  the 
German  Insect.  Invertebrate  Animals  are  divided  by  Lamarck  into 
two  groups,  which  he  calls  Animaux  Apathiques,  and  Animaux 
Sensibles.  The  latter,  or  the  Sensitive  Animals,  contain  six  classes,  of 
which  Insects  are  the  first.  According  to  Latreille's  arrangement  in 
the  '  Regne  Animal,'  the  class  Insecta  forms  the  third  great  division 
of  articulated  animals — articulated  referring  to  the  innumerable 
joints  of  which  this  class  of  animals  is  composed. 

True  Insects  may  be  thus  defined  : — Articulated  animals  possessing 
six  legs,  two  antennae,  two  compound  eyes ;  a  small  brain  at  the 
anterior  extremity  of  a  double  medullary  chord.  Circulation  effected 
by  a  pulsating  dorsal  vessel  provided  with  numerous  valves.  Respi- 
ration by  tracheae,  which  form  two  lateral  trunks,  and  ramify  through 
the  body ;  generation  oviparous ;  two  distinct  sexes ;  adult  state 
attained  through  a  series  of  metamorphoses. 

Insects  generally  possess  two  pairs  of  wings ;  the  trunk  in  the  adult 
animal  is  usually  composed  of  three  chief  parts,  the  Head  (Caput), 
Thorax,  and  Abdomen ;  or  the  trunk  of  an  insect  may  be  described 
as  consisting  of  thirteen  segments,  of  which  one  constitutes  the  head, 
three  form  the  thorax,  and  the  remaining  nine  compose  the  abdomen. 
The  head  includes  the  organs  of  sensation  and  manducation,  and  its 
principal  parts  have  received  the  following  names  : — the  Clypeus, 
Vertex,  Occiput,  Genae,  Canthus,  Gula,  Oculi,  Stemmata,  Antennae, 
and  the  Trophi. 


Fig.  1,  the  Hornet,  magnified ;  a,  the  head  (caput) ;  b,  b,  the  thorax ;  c,  the 
ahdomen  ;  d,  d,  antennae. 

The  Clypeus  is  that  part  of  the  upper  surface  of  the  head  which 
joins  the  labrum.  It  is  called  by  Kirby  nasus,  and  in  the  Lamclli- 
cornes  it  is  usually  the  foremost  part  of  the  head  when  viewed  from 
above. 

The  Vertex  is  the  summit  of  the  head. 
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The  Occiput  is  the  hinder  portion  of  the  head,  or  that  adjoining 
the  thorax. 

Gena;  (the  cheeks).  "  Those  parts  which  lie  on  the  outer  side  of 
the  anterior  half  of  the  eyes,  and  intervene  also  between  them  and 
the  mandibula."  (Kirby). 

Canthus,  a  name  applied  by  Kirby  to  a  process  of  the  head  which 
encroaches  upon  the  eyes. 

The  eye  in  certain  insects  is  encroached  upon  by  a  narrow  process 
of  the  head  in  Buch  a  manner  as  to  render  it  kiduey-shapcd,  instead 
of  its  ordinary  round  form,  and  in  some  instances  this  organ  is 
divided  by  the  canthus  into  two  parts. 

Oula,  the  hindermost  portion  of  the  head  beneath. 


Fig.  2,  Head  of  Hornet,  magnified  ;  a,  the  clypeus  ;  6,  the  vertex  ;  c,  c,  the 
<  yes  (oculi)  ;  d,  the  eyelets  (stemmata) ;  e,  the  antenna ;  /,  /,  mandibula. 
Fig.  3,  the  same,  viewed  from  beneath  ;  g,  the  occiput ;  h,  the  gala. 

Oculi  (the  eyes).  These  are  almost  invariably  two  in  number, 
placed  one  on  each  side  of  the  head,  and  composed  of  hexagonal 
lenses. 

Stemmata  (the  eyelets),  minute  Bimple  eyes.  They  may  be  seen  in 
the  orders  Hymenoptera,  Orthoptera,  and  llemiptera,  and  are  generally 
placed  vertically  on  the  head.  The  larvae  of  Coleopterous  Insects 
generally  possess  them,  and  they  are  usually  placed  on  each  side  of 
the  head  close  to  the  antennae. 

Antennae,  jointed  organs,  two  in  number,  most  commonly  springing 
from  the  upper  surface,  or  side  of  the  head  near  the  eyes.  These 
organs  vary  much  in  every  way,  not  only  in  the  various  species  of 
insects,  but  in  the  sexes  of  the  same  species  they  often  differ. 

There  is  much  difference  of  opinion  as  regards  the  use  of  these 
organs.  Some  have  come  to  the  conclusion,  from  anatomical  researches, 
that  they  are  organs  of  hearing,  whilst  others  maintain  they  are 
organs  of  touch  or  smell  When  however  we  see  so  much  difference 
in  the  structure  of  the  antennae  in  insects,  and  perceive  that  some 
use  them  in  touching  surrounding  objects,  as  is  the  case  in  many  of 
the  Hymenoptera  (particularly  the  Ichneumonidw,  and  Bees  and 
Ants),  whilst  others  carefully  avoid  so  doing,  we  are  naturally  led  to 
the  conclusion  that  they  are  used  for  different  purposes.  It  is  certain 
that  insects  possess  the  sense  of  smell,  but  in  those  Insects  which 
possess  it  apparently  in  the  highest  degree  we  can  trace  no  similarity 
in  the  structure  of  the  antennae.  A  Silpha,  a  Staphylinus,  aud  a 
common  fly,  appear  to  be  equally  attracted  by  the  scent  of  a  piece  of 
putrid  flesh,  and  yet  their  antennae  bear  no  resemblance.  The  same 
remark  will  apply  to  the  antennas  of  those  insects  which  emit  sound  ; 
the  Grasshopper,  the  Sphinx  Atropos,  many  of  the  Cerambycidce,  and 
numerous  other  insects  might  be  enumerated  which  emit  voluntary 
sound,  but  their  antennae  do  not  differ  from  those  of  the  species  to 
which  they  are  most  closely  allied,  and  which  emit  no  sound  that  we 
can  perceive.  As  regards  touch,  there  can  be  no  doubt  that  the 
antennae  of  many  insects  are  used  as  organs  of  touch,  and  it  appears 
highly  probable  that,  through  the  means  of  the  antennae,  some  insects 
can  perceive  the  state  of  the  atmosphere.  The  delicately  plumed 
antennae  of  the  gnat,  and  of  the  nocturnal  Lepidopterous  Insects, 
seem  to  be  well  fitted  for  receiving  impressions  of  this  nature.  The 
arguments  in  favour  of  their  being  organs  of  hearing  are  also  at  least 
worthy  of  attention.  [Antenna.] 

An  Antenna  may  be  divided  into  the  following  parts  : — 

Torulus,  the  cavity  or  socket  in  which  the  base  of  the  antenna  is 
planted. 

Scapus,  the  first  and  in  many  cases  the  most  conspicuous  joint  of 
the  antenna. 

Pedicellus,  the  second  joint  of  the  antenna. 
Clavola,  the  remaining  joints  taken  together. 

In  describing  the  species  of  the  Curculionidce,  the  term  Funiculus  is 
often  used  to  designate  that  portion  of  the  antenna  between  the  long 
basal  joint,  or  Scapus,  and  the  Club  (called  Capitulum  or  Clava),  which 
in  these  insects  usually  terminates  the  antenna. 

The  principal  modifications  in  the  form  of  antenna;  are  figured  and 
described  in  the  article  Coleoptera. 

The  Trophi,  or  parts  of  the  mouth  (called  by  Fabricius  Instrumenta 
Cibaria),  consist  of  six  principal  portions : — The  Labrum,  Labium, 
Mandibulae,  and  Maxillae. 

The  Labrum,  or  upper-lip,  is  a  corneous  plate,  which  terminates  the 
head  anteriorly,  and  covers  the  mouth  above ;  its  posterior  margin  is 
united  by  a  membranous  hinge  to  the  clypeus. 

The  most  common  form  of  the  labrum  is  represented  in  fig.  8  ;  it 
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Fig.  4,  parts  of  the  mouth  of  a  Water-Beetle  (Dytiscus  marginalia) ;  a, 
labrum;  6,  /,  and  g,  labium — b,  palpiger  ;  /,  mcntum  ;  g,  stipes;  A,  A,  man- 
dibula; t,  i,  maxillos ;  j,  j,  maxillary  palpi;  k,  jugulum.  Figs.  5  and  C,  the 
palpiger,  highly  magnified  (5,  front  view  ;  0,  side  view) ;  c,  lingua;  d,  d,  para- 
glossce  ;  e,  palpi-labiales.  Fig.  7,  parts  of  the  Mouth  of  Amphimalla  solstitialis. 
Corresponding  letters  refer  to  the  same  parts  as  in  figs.  4,  5,  and  6. 

is  however  very  variable  in  shape,  and  in  the  LameUicomes  a  tribe  of 
Beetles  which  feed  upon  vegetable  substances,  instead  of  being  of  the 
ordinary  horny  texture,  it  is  soft  and  membranous,  and  hidden 
beneath  the  clypeus  (fig.  9,  a).  In  some  of  the  Cicindelidce  (predaceous 
insects)  it  is  more  or  lesB  elongated  and  notched  at  the  sides  and  apex 
(fig.  10).  In  the  genus  Cicindela  a  small  projecting  tubercle  may 
be  observed  on  the  anterior  margin  of  the  labrum.  In  the  Hornet 
(Vespa  Crabro)  the  labrum  is  produced  in  front  into  an  elongated 
pointed  process  (fig.  11).  In  the  Lepidoptera  it  is  extremely  minute, 
and  the  llemiptera  possess  a  long,  slender,  aud  pointed  labrum. 


Figs.  8,  9,  10,  11,  and  12,  labrum,  or  upper-lip,  of  various  insects. 

The  Labium,  or  under-lip,  is  opposed  to  the  labrum,  and  generally 
serves  to  close  the  mouth  beneath. 

The  labium  is  a  very  complicated  organ,  consisting  of  several  parts 
which  are  variously  developed  in  the  different  tribes  of  insects,  &c. 
There  is  much  confusion  in  the  nomenclature  of  these  parts,  especially 
as  regards  the  portion  which  is  to  be  considered  the  true  labium  ;  for 
although  the  whole  apparatus  is  often  called  the  labium,  yet  when 
treated  of  in  detail  most  authors  agree  in  applying  this  term  to  some 
particular  portion,  but  differ  as  to  which  particular  portion  the 
term  shall  be  applied,  and  consequently  the  neighbouring  parts  are 
differently  named.  The  confusion  has  arisen  from  the  circumstance 
of  entomologists  having  applied  the  name  labium  to  the  whole  appa- 
ratus, and  likewise  to  a  particular  part  of  it.    We  shall  therefore  use 
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tho  torm  labium  to  express  the  wliolo  apparatus,  and  describe  the 
several  parts  under  the  tbree  beads  Palpigor,  Mentuiu,  and  Stipes. 


Fig.  13,  Labium  and  maxillce  of  the  Hornet.  Fig.  14,  Labium  of  Ceramlyx 
moschatus.  Fig.  15,  Maxilla  of  the  same  insect.  Fig.  16,  Labium  and  maxilla? 
of  a  Locust.  Fig.  17,  Labium  of  another  species  of  Locust.  In  all  these  figures 
the  letters  refer — b  to  the  palpiger  ;  c,  lingua  ;  d,  paraglossa: ;  e,  palpi-labiales  ; 
/,  mentum  ;  /,  cardo  of  maxilla ;  k,  stipes  of  ditto ;  I,  palpifer  ;  m,  lacinia  ; 
«,  galea ;  o,  palpi-maxillares. 

Palpiger,  or  palpi-bearer.  This  name  was  first  applied  by  Mr. 
Newman  ('Entomological  Magazine,'  vol.  ii.)  to  a  portion  of  the  part 
called  lingua  by  Kirby,  and  labium  by  M'Leay  and  others.  It  will 
be  used  in  this  article  as  the  name  of  the  whole  apparatus  to  which 
the  labial-palpi  are  attached,  including  the  lingua,  paraglossse,  and 
palpi-labiales. 

The  several  parts  of  the  labium  therefore  will  be  thus  divided  : — ■ 


f  Palpiger  (I). 
LabiumJ  Mentum  (/) 
t  Stipes  (g). 


f  Lingua  (c). 
<  Paraglossoe  (tZ). 
|_  Palpi-labiales  (e). 


If  we  examine  the  underside  of  the  head  of  any  insect  in  which  the 
various  parts  of  the  mouth  are  well  developed,  the  palpiger  will  be 
readily  distinguished  from  the  other  two  portions  of  the  labium  by 
its  bearing  a  pair  of  palpi,  the  palpi-labiales.  In  Dytiscus  marginalis, 
a  common  water-beetle,  the  palpiger  is  of  a  square  form,  or  nearly  so. 
The  broad  piece  furnished  with  bristly  hairs  along  its  anterior  extre- 
mity is  the  lingua.  On  each  side  of  this  piece  there  is  a  small  plate 
(apparently  divided),  which  has  its  posterior  margin  recurved,  so  as 
to  lie  close  to  the  underside  of  the  lingua,  and  furnished  with  a  fringe 
of  hairs.  These  small  pieces  we  conceive  to  be  the  analogue  of  the 
parts  called  by  Kirby  paraglossae,  and  which  are  distinct  in  the  bees, 
wasps,  &c.  They  also  appear  to  represent  the  two  leaf-like  appen- 
dages at  the  apex  of  the  palpiger  in  Cerambyx,  the  lingua  here  being 
nearly  obliterated,  and  consisting  only  of  an  extremely  minute 
divided  process  furnished  with  hairs. 

The  palpiger  is  not  very  distinct  in  the  Hymenoptera  ;  its  appendages 
however  are  often  greatly  developed.  In  the  hornet  the  lingua  is 
very  large,  broad,  and  divided  at  the  extremity ;  the  paraglossae  are 
also  large.  The  labial  palpi  are  long,  and  composed  of  four  joints. 
The  lingua  in  many  bees  is  of  great  length,  and  the  paraglossse  are 
often  long.  The  labial-palpi  in  the  typical  bees  are  flattened,  and 
have  the  basal  joint  long. 


Orthoptcrous  Insects  liavo  a  well-developed  palpiger  :  the  lingua, 
paragloHKin,  and  palpi  are  diiitinct. 

Mentum,  or  chin,  by  which  wo  mean  tho  part  bo  called  by  M'Leay, 
Westwood,  and  indeed  most  modem  authors,  but  which  in  the  labium 
of  Kirby  and  Newman.  The  mentum  is  the  piece  below  the  palpiger, 
and  generally  articulated  to  the  BtipeH  by  a  inembrauouB  hinge.  Thi» 
part  is  very  variable  in  ullage,  and  is  consequently  often  referred  to  in 
inscriptions  of  insects,  or  rather  in  definitions  of  the  genera.  It  is 
generally  distinct  in  mandibulate  insects. 

la  Dyt  iscus  marginalia  it  if  of  a  transverse  form,  and  emarginated 
on  tho  fore  part.  In  the  hornet,  as  well  as  in  the  bees,  the  mentum 
is  long,  and  nearly  cylindrical. 

Stipes.  This  name  is  applied  by  M'Leay  to  that  piece  which  is 
below  the  mentum.  It  is  the  mentum  of  Kirby,  the  '  piece  prebasi- 
laire'  of  Straus-Durckheim,  and  the  insertio  of  Mr.  Newman. 

Tho  stipes  is  generally  soldered  to  the  jugulum,  so  that  its  bounda- 
ries cannot  be  detected.  Such  is  tho  case  in  the  water-beetle,  the 
head  of  which  is  selected  to  illustrate  this  article.  Its  lower 
boundary  is  indicated  in  the  figure  by  a  dotted  line.  In  the  common 
Cockchafer  (Melolontha  vulgaris)  however  it  forms  a  well-defined 
piece.  In  Ampkimalla  solslilialis  (fig.  7),  an  allied  insect,  it  is  also 
distinct.  In  the  Hymenoptera  the  stipes  is  small,  and  generally  of  a 
triangular  shape. 

The  Mandibles  (Mandibular)  come  next  under  consideration.  These, 
the  representatives  of  jaws,  are  situated  immediately  below  the  labrum. 
They  are  two  in  number,  and  have  a  vertical  motion. 

In  the  Mandibulata  the  mandibles  are  almost  invariably  of  a  hard 
horny  nature,  often  of  a  triangular  form,  or  nearly  so,  and  furnished 
with  pointed  processes  (which  have  been  compared  to  teeth)  on  their 
inner  side. 

In  Carnivorous  Insects  the  mandibles  are  usually  of  moderate  length, 
sharply  pointed,  and  armed  internally  with  acute  processes.  Wood- 
boring  insects,  such  as  the  Cerambycidcc,  have  short  stout  mandibles; 
and  in  those  insects  which  feed  upon  vegetable  substances  (the 
Phyllophagi,  &c.)  the  mandibles  often  present  a  broad  grinding 
surface  on  their  inner  side  near  the  base. 


Fig.  13. 


Fig.  10. 


Fig.  20. 


Figs.  18,  19,  and  20,  Maxilla?  of  various  insects. 

The  Maxilla),  or  feeler-jaws,  like  the  mandibles,  under  which  they 
are  placed,  are  opposed  to  each  other  horizontally.  They  are  joined 
at  their  base  to  the  labium,  and  distinguished  by  their  giving  attach- 
ment to  the  maxillary  palpi,  on  which  account  Mr.  Newman  has 
applied  to  them  the  name  of  feeler-jaws.  The  maxillae  are  variable 
in  form,  and  hence  the  characters  of  genera  and  larger  groups  are  not 
unfrequeutly  derived  from  them.  A  perfect  maxilla  presents  five 
distinct  portions — the  Cardo,  Stipes,  Palpifer,  Lacinia,  Galea,  and 
Palpi-Maxillares. 

Cardo  (the  hinge)  is  a  small  piece,  often  of  a  triangular  form,  upon 
which  the  maxilla  sits.    It  is  the  Insertio  of  Newman.* 

Stipes  (the  stalk).  Kirby  applies  this  name  to  the  "  corneous  base 
of  the  maxilla,  below  the  palpas,"  and  in  his  detailed  account  of  this 
part  refers  both  to  the  palpifer  and  another  portion  which  is  generally 
situated  within  the  palpifer.  We  shall  confine  the  name  stipes  to 
that  part  of  the  maxilla  which  is  joined  to  the  cardo,  and  is  either 
within  or  below  the  palpifer.  It  is  the  Maxilla,  or  Disc,  of  Mr. 
Newman.t 

Palpifer.  This  part,  to  the  summit  of  which  the  maxillary  palpi 
are  always  attached,  is  usually  a  narrow  piece  running  parallel  with 
and  joined  to  the  outer  side  of  the  maxilla  at  the  base. 

Lacinia  (the  blade).  This  is  the  chief  part  of  the  maxilla.  It  is 
situated  above  the  stipes,  is  usually  of  an  elongated  pointed  form,  and 
furnished  with  bristly  hairs  along  its  inner  margin,  and  generally 
has  one  or  more  pointed  claws  at  the  extremity  :  these  claws  are 
called  the  Ungues.  The  name  Lacinia  is  applied  to  this  part  by  Mr. 
M'Leay,  and  according  to  Kirby  it  is  the  Lobus  Inferior. 

Galea  (the  helmet),  or  the  Lobus  Superior  of  Kirby,  is  a  lobe  whici 
is  attached  to  the  palpifer,  and  lies  between  the  galea  and  the 
maxillary-palpi.  It  is  jointed  in  the  predaceous  beetles,  and  resembles 
a  palpus. 

*  Mr.  Newman  has  applied  a  new  name  to  this  part  without  sufficient  reason, 
since  it  is  well  defined  by  Kirby.  The  name  insertio  is  also  objectionable, 
sinco  it  might  create  confusion,  the  same  name  having  been  also  applied  by 
Mr.  Newman  to  a  part  of  the  labium. 

t  By  the  same  rule  that  we  do  not  apply  the  name  labium  both  to  the  whole 
labial  apparatus  and  at  the  same  time  to  a  part,  we  reject  the  name  maxilla  at 
applied  to  a  part  of  the  maxillary  apparatus. 
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Palpi-Maxillares  (the  maxillary-palpi),  joined  organs,  two  in  number, 
one  to  each  maxilla,  situated  on  the  outer  side  of  the  maxillce  and 
springing  from  the  palpifer. 

In  the  order  Diptera  the  maxilla)  are  long,  slender,  and  pointed. 
In  the  Hemiptera  they  are  still  more  slender,  resembling  bristles.  The 
long  slender  proboscis  of  the  Lepidoptcra  consists  of  the  maxillas.  In 
the  order  Hymen  opt  era  the  maxillre  are  usually  large,  and  when  closed 
form  a  sheath  which  covers  the  various  parts  of  the  labium. 

The  oval  apparatus,  or  Trophi,  of  the  various  Haustellate  orders  of 
insects  have  each  received  names  from  Mr.  Kirby.  In  the  order 
Hemiptera  the  oval  instrument  is  termed  the  promuscis.  The  same 
part  is  termed  the  Proboscis  in  the  Diptera,  Autlia  in  the  Lepidoptcra, 
and  Rostulum  in  the  Aphaniptera.  The  several  parts  representing  the 
mandibles,  maxillse,  labium,  &c,  have  also  received  additional  names 
in  each  of  these  orders,  but  we  have  already  sufficient. 

The  term  Thorax  is  applied  to  all  that  part  of  an  insect  which  lies 
between  the  head  and  the  abdomen,  and  to  which  the  legs  and  wings 
are  attached. 


Fig.  21,  Larva,  showing  the  three  segments  of  the  thorax  anil  the  nine  seg- 
ments of  the  abdomen  ;  a,  the  thorax  ;  b,  the  abdomen. 

We  have  before  said  that  the  thorax  is  composed  of  three  segments ; 
these  are  generally  distinct  in  those  larva)  which  do  not  resemble  the 
perfect  insect  and  which  possess  legs — such  as  the  larva)  of  the 
Zepidoptera,  Colcoptera,  and  certain  Ilymenoptera  (Tewthredinidce) : 
here  each  of  the  segments  in  question  possesses  a  pair  of  legs. 


Tig.  22. 


Fig.  24. 


Fig.  25.  / 
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Parts  of  thorax  of  a  AVater-Beetle  (Dytiscus  marginaiis). 
Fig.  22,  the  under  side  of  the  prothorax,  called  presternum.    Fig.  23,  the 
spper  side  of  the  mesothorax,  called  mesonotum  :  a,  the  scutellum  ;  b,  b,  basal 
portions  of  the  elytra.  Fig.  24,  posterior  view  of  the  same  :  c,  one  of  the  middle 
pair  of  legs.    Fig.  25,  under  side  of  the  metathorax,  called  metasternum. 

The  term  Prothorax  is  applied  to  the  foremost  of  the  thoracic 
segments,  Mesothorax  to  the  next,  and  Metathorax  to  the  hinder 
one,  or  that  which  joins  the  abdomen.  In  the  perfect  insect  we  find 
the  three  simple  thoracic  rings  of  the  larva?  replaced  by  the  same 


number  of  segments,  but  each  divided  into  several  distinct  parts; 
these  three  segments  however  are  never  uniformly  developed,  but 
generally  two  of  them  are  more  or  less  perfected,  and  exert  an  inverse 
influence  on  the  third,  and  sometimes  one  of  the  segments  is  greatly 
developed  at  the  expense  of  the  remaining  portions. 

The  Prothorax  bears  the  anterior  pair  of  legs  and  is  articulated  to 
the  head.  It  is  large  in  the  Coleoptera,  and  is  the  part  called  thorax 
in  descriptions  of  insects  of  this  tribe  ;  it  is  likewise  well  developed 
in  the  Orthoptera  and  Hemiptera.  In  the  Lepidoptera  it  forms  a 
narrow  ring,  which  is  easily  distinguished  by  the  scales  with  which  it 
is  covered  being  erect,  those  on  the  next  segment  being  adpressed. 
In  tho  Ilymenoptera  the  prothorax  sometimes  forms  a  distinct  neck, 
but  generally  it  is  a  narrow  plate,  and  extends  back  on  each  side  to 
the  base  of  the  anterior  wings. 

The  upper  surface  of  this  segment  is  termed  by  Burmeister  the 
Pronotum,  and  by  Audouin  and  M'Leay  the  Tergum  of  the  pro- 
thorax. The  latter  authors  state  that  the  tergum,  when  perfect,  is 
composed  of  four  parts,  to  which  M.  Audouin  gives  the  names 
Prrescutum,  Scutum,  Scutellum,  and  Postscutellum,  so  named  accord- 
to  their  succession,  commencing  at  that  nearest  the  head  of  the  insect. 
These  parts  however  are  seldom  to  be  seen,  unless  it  be  in  certain 
Orthopterous  Insects. 

The  underside  of  the  prothorax  is  called  by  Burmeister  and  Kirby 
the  Prosternum,  and  by  Audouin  the  Pectus  of  the  prothorax.  To 
the  prosternum  the  legs  are  attached,  and  hence  this  part  is  always 
tolerably  well  developed. 

Besides  the  above  parts  there  is  an  internal  piece  called  the 
Antefurca. 

The  Mesothorax,  or  middle  segment  of  the  thorax,  i3  more  compli- 
cated than  the  prothorax,  owing  to  its  giving  attachment  to  the  ante- 
rior pair  of  wings  in  addition  to  a  pair  of  legs.  The  mesothorax  is 
well  developed  in  nearly  all  insects,  and  in  the  order  Diptera  attains 
its  largest  size,  and  indeed  forms  tho  principal  part  of  the  thorax. 
Its  upper  surface  is  termed  by  Burmeister  the  Mesonotum  (Tergum  of 
Audouin),  and  the  under  part  the  Mesosternum  (Pectus,  Audouin). 


Fig.  2« 


Fig.  20,  upper  view  of  thorax  of  Yespa  Crabro.  1,  prothorax  ;  2,  mesotho- 
rax ;  3,  metathorax.  1,  a,  scutellum  ;  2,  a,  scutum  ;  2,  b,  sqnamula  ;  2,  (, 
scutellum  ;  3,  a,  praescutum  ;  3,  b,  scutellum  ;  3,  c,  postscutellum. 


Fig.  27,  side  view  of  thorax  of  Vespa  Orabro.  The  figures  and  letters  refer 
to  the  same  parts  as  in  Jig.  26,  to  which  may  be  added — 1,  b,  praescutum  and 
scutum  ;  1,  c,  situation  of  the  anterior  pair  of  legs ;  2,  d,  sternum  ;  2,  «,  situa. 
tion  of  the  middle  pair  of  legs;  2,/,  situation  of  the  anterior  pair  of  wings; 
3,  d,  metasternum  ;  3,  e,  situation  of  the  posterior  pair  of  wings ;  3,  /,  insertion 
of  posterior  pair  of  legs ;  4,  abdomen. 
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At  its  maximum  of  dovelopmont  it  consists  of  four  pieces  abovo 
and  eight  below,  to  which  Audouin  applies  the  names  Pracscutum, 
Scutum,  Scutellum,and  Postscutollum,  to  the  upper  pieces,  or  tergum  ; 
and  Paraptora,  Sternum,  Episterna,  Epimera,  uud  Modif'urca,  to  the 
meeoaternuin.  The  metathorax,  as  it  bears  tho  posterior  wings,  is 
well  developed  in  those  insects  which  possess  them,  but  whero  they 
are  wanting,  as  in  tho  order  Diptcra,  it  is  of  small  size.  Its  upper 
surface  is  called  Motanotum,  and  the  under  surfaco  Motasternuin. 
When  perfect  it  contains  tho  samo  number  of  parts  as  the  mesothorax. 
To  this  segment  are  attached  the  posterior  pair  of  legs. 

Tho  various  parts  of  the  thorax  will  perhaps  bo  bettor  understood 
by  their  being  placed  in  a  tabular  form,  thus — 
( 

Tergum,  or 
Pronotum. 


Prothorax. 


Th<  rax.  ( 


Mesothorax.  ( 


{Pracscutum. 
Scutum. 
Scutelluni; 
Po3tscutellum. 
f  Sternum. 
■I  Episterna. 
[  Epimera. 
Furca,  called  Antefurca. 

{Pi-Ecscutum. 
Scutum. 
Scutelluni. 
Postscutollum. 
f  Paraptcra. 
Pectus,  or     J  Sternum. 
Mesosternum.    |  Episterna. 

{_  Epimera. 
Furca,  called  Medifurca. 


Poctus,  or 
Prostornum. 


Tergum,  or 
Mesonotum. 


Metathorax. 


Tergum,  or 
Metanotum. 


Pectus,  or 
Metasternum. 


{Prsescutum. 
Scutum. 
Scutellum. 
Postscutellum. 
f  Paraptera. 
J  Sternum. 
|  Episterna. 
I  Epimera. 


Furca,  called  Postfurca. 

From  the  thorax  we  are  naturally  led  to  the  wings  and  legs  of 
insects. 

The  greater  portion  of  the  insect  tribe  possess  four  wings ;  some 
however  only  possess  two,  and  others  are  quite  destitute.  These 
organs  consist  of  two  membranes  applied  closely  together,  and  inclosing 
numerous  nervures  or  hollow  tubes  which  contain  tracheae. 

The  various  descriptions  of  wings  may  be  described  under  the 
following  heads — Elytra,  Tegmina,  Hemelytra,  and  Halteres.  The  term 
elytra  is  applied  to  the  anterior  wings.  "  When  they  are  without 
nervures  and  uniformly  of  a  thicker  and  harder  substance  than  mem- 
brane," they  are  peculiar  to  the  Coleoptera.  [Coleoptera.] 

Tegmina  is  the  name  applied  to  the  upper  organs  of  flight  when  of 
a  uniform  coriaceous  texture,  and  furnished  with  nervures  as  in  the 
Orlhoptera.  [Orthoptera.] 

Hemelytra,  the  upper  organs  of  flight  when  they  are  coriaceous  at 
the  base  and  membranous  at  the  apex,  as  in  the  Hemiptera. 
[Hemiptera.] 

The  Halteres  are  two  minute  organs  situated  behind  the  wings  ol 
Dipterous  Insects,  and  supposed  to  represent  the  posterior  wings ;  they 
consist  of  a  slender  stalk  with  a  round  or  oval  knob  at  the  extremity. 

[DlPTERA.] 

The  Legs  in  true  insects  are  invariably  six  in  number,  but  in  certain 
butterflies  the  anterior  pair  are  minute.  Each  leg  consists  of  a  Coxa, 
Trochanter,  Femur,  Tibia,  and  Tarsus,  all  of  which  parts  are  figured 
and  described  in  the  article  Coleoptera. 

The  Abdomen.  Although  the  nine  segments  which  compose  the 
abdomen  are  generally  distinct  in  larvae,  we  seldom  find  more  than 
seven  or  eight  visible  joints  in  the  perfect  insect,  the  remaining  one 
or  two  being  generally  hidden,  and  in  fact  converted  into  parts  of  the 
organs  of  generation.  The  number  of  segments  to  the  abdomen 
sometimes  differs  in  the  males  and  females  of  the  same  insect,  as  in 
the  Aculeate  Hymenoptera.  As  these  segments  in  the  perfect  insect 
bear  no  organs  of  locomotion,  theyare  of  a  more  simple  structure 
than  those  of  the  thorax,  consisting  chiefly  of  an  upper  plate  called 
tho  Dorsum,  and  an  under  plate  called  the  Venter. 

The  substance  of  the  abdominal  segments  is  almost  invariably  less 
hard  and  more  flexible  than  that  of  the  head  and  thorax. 

In  the  Coleoptera  and  Hemiptera,  where  the  upper  parts  are  pro- 
tected by  elytra,  or  hemelytra,  they  are  softer  than  on  the  under 
surface  which  is  exposed.  In  certain  specie3  however  where  the 
elytra  do  not  cover  the  abdomen  they  are  of  the  same  substance 
throughout,  as  for  instance  in  the  Slaphylinida:  and  several  minor 
groups  of  Coleopterous  Insects.  The  articulation  of  the  abdomen  to 
the  thorax  offers  some  curious  modifications,  some  of  which  are  con- 
stant throughout  whole  groups,  and  hence  afford  distinguishing 
characters.  When  the  abdomen  is  closely  applied  to  the  thorax  it  is 
termed  sessile ;  and  when  the  first  segment,  or  more,  is  narrow  and 
elongated,  and  forms  a  kind  of  stalk,  it  is  termed  petiolate, 


Tho  abdomen  is  often  furnished  with  appendages  at  its  extremity ; 
thus  in  the  Earwig  (in  which  Mr.  Westwood  discovered  one  more 
than,  tho  usual  number  of  segments)  there  is  a  pair  of  forceps  which 
serve  as  weapons  of  defence,  and  in  the  male  sex  of  1'anorpa,  where 
tho  apex  of  tho  abdomen  is  considerably  elongated,  there  is  also  a 
pair  of  forceps.  In  the  Dragon-Flies  there  aro  small  fl;ttten«d  append- 
ages, and  likewise  in  tho  Slaji/iylinidce,  which  are  called  StyleU. 
Indeed  tho  various  kinds  of  appendages  are  too  numerous  to  be  here 
described,  but  are  noticed  in  tho  accounts  of  the  various  groups  of 
insects  contained  in  this  work.  Tho  modifications  of  the  ovipositor 
are  likewise  noticed  whore  they  occur  in  tho  different  groups.  When 
it  is  of  a  long  and  compressed  form  it  is  termed  ensate  ;  and  when 
it  consists  of  several  tubes  retractile  within  each  other,  like  the  pieces 
of  a  telescope,  it  is  called  telescopiform.  The  term  aculeiform  is 
applied  to  this  organ  in  the  HymeiioptcrouB  Insects. 

We  now  come  to  the  internal  anatomy  of  insects. 

The  Digestive  System  of  insects  is  well  developed,  and  consists  of 
an  intestinal  canal,  in  which  a  crop,  gizzard,  stomach,  and  small 
intestine  aro  generally  distinct ;  but,  as  in  tho  higher  orders  of  animals, 
these  parts  vary  according  to  the  nature  of  the  food. 


Fig.  2B. 


Fig.  28,  Intestinal  canal  of  Cicindcla  campestris  :  a,  oesophagus ;  b,  crop 
c,  gizzard ;  d,  stomach  ;  c,  c,  hepatic  vessels  ;  /,  small  intestine. 

In  a  predaceous  beetle  (Cicindcla)  the  intestinal  canal  passes  nearly 
straight  through  the  body,  the  oesophagus  dilates  into  .a  wide  crop, 
which  is  succeeded  by  a  minute  gizzard,  and  then  by  the  stomach, 
which,  as  well  as  the  crop,  is  covered  by  numerous  minute  follicles ; 
at  the  pyloric  extremity  of  the  stomach  the  biliary  ducts  pour  their 
secretion  into  the  cavity  through  four  orifices,  which  are  situated  two 
on  each  side.  The  small  intestine  is  short,  and  opens  into  a  wide 
colon  which  terminates  the  canal. 

In  a  vegetable-feeding  insect  the  stomach  is  very  voluminous  and 
much  convoluted,  and  the  biliary  ducts  are  proportionately  long.  In 
the  common  cockchafer  these  ducts  have  the  secreting  surface 
increased  by  innumerable  minute  secae. 

The  salivary  glands  are  distinct  in  many  insects. 

The  circulation  of  the  blood  in  insects  is  carried  on  in  part  by 
means  of  distinct  vessels,  and  in  part  by  channels  excavated  in  the 
tissues.  Its  central  organ  is  the  dorsal  vessel,  which  is  segmentally 
divided  ;  the  compartments  are  separated  by  valves,  which  do  not 
allow  the  blood  to  pass  in  any  other  direction  than  from  behind 
forward.  This  segmental  division  however  in  the  perfect  insect  does 
not  extend  into  the  thorax,  the  dorsal  vessel  in  that  region  being 
converted  into  an  aortic  trunk,  which  carries  the  blood  onwards,  that 
it  may  be  distributed  to  the  head  and  thoracic  appendages.  From 
these  it  returns  backwards  along  the  limbs  and  body  to  re-enter  the 
dorsal  vessel,  either  by  veins  which  open  into  its  several  chambers, 
or  by  larger  vessels  that  collect  the  whole  to  convey  it  into  the 
posterior  chamber.  In  its  course  however  it  is  brought  into  very 
close  relation  with  the  air  that  is  conveyed  through  the  whole  interior 
of  the  body  by  the  complex  tracheal  apparatus  ;  for  it  appears  from 
recent  observations  that  the  blood  not  only  bathes  the  exterior  of  the 
air  tubes,  but  moves  through  that  space  between  the  outer  and  inner 
membranes  in  which  a  spiral  filament  winds  (as  in  the  spiral  vessels 
of  plants)  to  keep  them  from  being  closed  by  lateral  pressure. 

These  air-tubes  form  a  complex  system,  which  is  distributed  with 
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the  most  elaborate  minuteness  throughout  the  body,  commencing  from 
lateral  Stigmata,  or  breathing  poreB,  of  which  each  segment  normally 
contains  a  pair,  though  some  of  them  are  frequently  closed  up,  so  that 
the  number  is  greatly  reduced.  Between  all  the  parts  of  the  system 
there  is  the  freest  communication  ;  and  in  some  parts  of  it,  especially 
in  insects  of  rapid  flight,  we  find  the  air-tubes  dilated  into  large  air- 
»acB,  which  both  serve  as  reservoirs  of  air  and  contribute  to  diminish 
the  specific  gravity  of  the  body.  By  this  extraordinary  development 
of  the  respiratory  system  the  apparent  imperfection  of  the  circulating 
apparatus  is  compensated,  since  the  chief  demand  for  a  very  rapid 
movement  of  the  blood  in  animals,  which  (like  birds)  put  forth  a  vast 
amount  of  muscular  energy  and  activity,  arises  not  so  much  out  of 
the  demand  for  nutrition  as  from  the  necessity  for  a  constant  supply 
of  oxygen  to  the  tissues,  which  is  here  providod  for  by  the  penetration 
of  the  air  itself  into  their  substance. 


Fig.  29,  Nervous  System  of  the  Common  Cockchafer  [MtMonfha  vulgaris). 
Fig.  30,  Nervous  System  of  a  Caterpillar,  or  L»rva. 

The  nervous  system  in  insects  consists  of  a  double  nervous  chord, 
which  is  situated  in  the  ventral  portion  of  the  body  (being  the  reverse 
in  this  respect  to  the  vertebrate  animals).  This  double  chord  is  joined 
at  intervals  by  ganglia,  which  in  larvte  correspond  in  number  to  the 
joints  of  the  body,  namely,  thirteen.  As  the  larva  is  about  to  assume 
the  pupa  state  the  abdominal  ganglia  gradually  approach  the  thorax, 
and  consequently  are  nearer  to  each  other,  a  circumstance  owing  to 
the  longitudinal  contraction  of  the  segments  at  this  time,  at  least 
such  is  the  case  in  Lepidopterous  larva;.  Iu  the  pupa  state  the 
ganglia  are  still  more  approximated,  and  the  nervous  chords  are 
curved  and  distorted  :  the  same  number  of  ganglia  however  are 
generally  to  be  found  ;  but  in  the  imago  state  of  Coleopterous  Insects 
several  of  the  ganglia  have  become  confluent,  so  that  the  number  is 
considerably  reduced.  Iu  the  Common  Cockchafer  (Melolontha  vul- 
garis), which  may  be  taken  as  an  illustration  of  the  general  character 
of  the  nervous  system  in  insects,  there  is  one  large  transverse  ganglion 
in  the  head,  consisting  of  two  chief  portions  joined  laterally,  and 
which  are  expanded  on  their  outer  side  to  form  the  optic  lobe.  From 
this  large  transverse  ganglion  the  two  nervous  chords  extend  down- 
wards and  backwards,  and  form  a  ring  which  encircles  the  oesophagus, 
beneath  which  they  are  united  by  the  second  ganglion.  These  two 
ganglia  together  send  off  the  nerves  which  supply  the  various  parts 
of  the  head  and  its  appendages,  the  trophi,  antennse,  &c.  From 
the  lower  part  of  the  second  ganglion  the  nervous  chords  are 
continued  to  the  thorax,  where  we  find  three  large  ganglionic  masses, 
from  which  all  the  nerves  whieh  supply  the  thorax  and  abdomen  have 
their  origin. 

The  development  of  the  organs  of  sense,  and  especially  of  the 
visual  apparatus,  attains  a  high  degree  of  development.  The  eyes 
are  here  aggregated  into  large  compound  masses,  usually  of  nearly 
hemispherical  form,  which  are  so  large  as  to  occupy  a  considerable 
part  of  the  sides  of  the  head.  The  structure  of  each  individual  eye 
(which  is  nearly  of  cylindrical  form)  seems  most  perfectly  adapted  to 
bring  to  a  focus  the  rays  which  impinge  upon  it  in  the  direction  of 
its  own  axis,  and  by  the  mode  in  which  the  single  eyes  of  each 
hemispherical  mass  are  disposed,  the  range  of  vision  is  extended  in 
every  direction,  although  the  eyes  themselves  are  perfectly  motion- 
less. This  multiplication  of  cylindrical  eyes  precisely  similar  to  each 
other  to  gain  an  end,  which  is  answered  in  vertebrated  animals  by  a 
single  globular  eye,  endowed  with  the  power  of  motion  on  either 
side,  is  in  remarkable  accordance  with  the  general  plan  of  structure, 


characteristic  of  the  Arliculala,  and  is  sometimes  carried  to  a  most 
wonderful  extent ;  the  number  of  single  eyes  in  a  common  Hour* 
Fly  being  4000,  in  the  Cabbage-Butterfly  17,000,  in  the  Dragon-Fly 
24,000,  and  in  the  Mordella-Beetle  25,000.  Besides  the  great  com- 
pound eyes  most  insects  have  a  few  simple  eyes  disposed  on  the  top 
of  their  head,  in  the  narrow  space  between  the  aggregate  masses, 
which  appear  to  be  of  considerable  use  in  directing  their  upward 
flight.  There  can  be  no  doubt  that  insects  are  possessed  of  the  sense 
of  hearing,  for  though  the  precise  organ  which  is  subservient  to  it 
has  not  been  determined,  there  is  ample  evidence  that  they  are  guided 
and  influenced  by  sounds,  one  of  the  most  striking  instances  of  which 
is  that  the  male  of  some  insects  (such  as  Cicadce,  Crickets,  &c),  emit 
peculiar  sounds,  which  attract  the  females  to  them.  These  sounds 
are  produced  entirely  by  mechanical  means,  and  cannot  be  regarded 
as  vocal.  It  would  seem  probable,  as  has  been  hinted  above,  that 
some  part  of  the  base  of  the  antenna)  is  the  auditory  organ.  There 
is  similar  evidence  that  insects  possess  the  sense  of  smell ;  thus  the 
Flesh-Fly  deposits  its  eggs  in  the  thick  fleshy  petals  of  the  Stapclia 
(Carrion-Flower),  deceived  by  its  odour,  which  resembles  tainted  meat. 
The  sense  of  touch  is  very  delicate  in  some  insectH ;  such  is  the  prin- 
cipal purpose  of  the  antenna},  and  the  feet  in  some  cases  are  furnished 
w  ith  peculiar  organs,  such  as  a  soft  cushion  or  a  delicate  expanded 
sucker,  that  is  adapted  to  receive  tactile  impressions  from  the  substances 
to  which  it  is  applied. 

The  muscular  system  of  insects  is  highly  developed,  being  entirely 
made  up  of  the  striated  muscular  fibre  in  its  most  perfect  form,  and 
consisting  not  only  of  muscles  for  the  contraction  and  elongation  of 
the  trunk  by  the  approximation  or  separation  of  its  segments,  but 
also  of  numerous  muscles  which  give  motion  to  the  legs  and  wings. 
In  insects  of  rapid  and  powerful  flight  these  latter  are  so  highly 
developed  as  almost  to  fill  the  cavity  of  the  thorax.  The  joints  are 
for  the  most  part  constructed  so  as  to  admit  of  but  two  kinds  of 
movement,  namely,  flexion  and  extension  ;  and  the  muscular  apparatus 
has  consequently  not  that  variety  of  action  which  is  seen  where  the 
ball  and  socket  joint,  which  permits  movements  of  circumduction, 
takes  the  place  of  the  simple  hinge  joint.  Nevertheless  there  are 
no  animals  which  surpass  insects  in  command  over  the  organs  of 
flight.  "  Even  the  swallow  cannot  match  the  dragon-fly,  which  often 
eludes  its  feathered  pursuer  as  it  can  fly  backwards  and  forwards, 
right  or  left  without  turning.  When  we  compare  the  space 
traversed  by  an  insect  in  a  given  time,  with  the  dimensions  of  its 
body,  we  find  it  vastly  exceeds  the  similar  ration  in  the  bird,  and  thus 
we  perceive  that  the  locomotive  powers  of  insects  are  far  higher  than 
those  of  any  animal  whatever. 

"  This  power  is  most  remarkably  developed  in  the  orders  Neuroptcra 
(Dragon-Flies,  Termites,  &c),  and  Hymenoptera  (Bees,  Ants,  &c),  and 
it  is  remarkable  that  these  are  the  very  orders  in  which  we  find  the 
most  extraordinary  manifestation  of  those  instinctive  tendencies,  the 
high  development  of  which,  with  an  almost  complete  absence  of 
intelligence,  is  a  striking  characteristic  of  the  articulated  series  in 
general,  and  of  the  class  of  insects  in  particular. 

"  These  tendencies  may  be  considered  as  dependent  upon  an  asso- 
ciation between  sensory  impressions  and  muscular  movements,  which 
arises  from  the  original  constitution  of  the  nervous  systems  of  these 
animals ;  and  they  may  thus  be  regarded  as  necessities  of  their  nature, 
not  in  the  least  indicative  of  intelligence,  design,  or  voluntary  choice 
on  their  own  parts,  but  rather  indicating  the  wise  adaptation,  by 
which  they  have  been  constructed  to  work  out  plans  of  most  admi- 
rable elaborateness  with  the  most  wonderful  perfection.  Now  these 
and  all  other  instinctive  actions  have  for  their  object  the  maintenance 
of  animal  life,  as  distinguished  on  the  one  hand  from  the  mere 
organic  life  of  plants,  and  on  the  other  from  the  mental  or  psychical 
life  of  higher  beings.  And  thus,  if  we  consider  the  animal  kingdom 
as  holding  an  intermediate  position  between  the  vegetable  world  on 
the  one  side,  and  the  domain  of  mind  on  the  other,  we  should  be 
led  to  regard  the  class  of  insects,  and  especially  the  orders  Neuroptera 
and  Hymenoptera,  as  its  type."  (Carpenter). 

Insects  are  endowed  with  great  powers  of  multiplication ;  this  is 
accomplished  with  only  one  exception,  by  means  of  the  sexual  process 
of  generation.  The  exception  referred  to  is  that  of  the  Aphis  [AphisJ, 
which  is  capable  of  propagation  by  a  process  that  appears  to  be 
analogous  to  that  of  gemmation  amongst  the  lower  animals. 

The  eggs  of  insects  are  extremely  variable  in  shape  :  the  more 
common  form  is  oval ;  they  are  however  often  round,  sometimes  cylin- 
drical. Those  of  the  common  white  butterfly  are  conical.  In  many 
moths  they  are  lenticular.  The  eggs  of  Hemerobius  and  several  other 
insects  are  placed  upon  footstalks. 

The  surface  of  the  eggs  is  generally  smooth  or  nearly  so,  but  it  not 
unfrequently  happens  that  they  are  uneven,  and  display  a  great  variety 
of  sculpture. 

White,  yellow,  and  green  are  the  predominant  colours  of  the  eggs 
of  insects :  they  are  deposited  in  various  situations,  but  always  where 
the  young  larva;  may  find  appropriate  food  when  hatched.  Thus  we 
often  find  them  attached  to  the  leaves  or  stems  of  plants.  The 
IchneumonidcB  deposit  their  eggs  in  or  on  the  bodies  of  caterpillars, 
and  their  larvae  when  hatched  feed  upon  these  animals. 

No  insects  come  forth  from  the  egg  in  their  perfect  condition,  and 
their  state  in  many  cases  at  the  time  of  their  being  hatched  is  quite 
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Figs.  31,  tl,  33,  and  34,  Eggs  of  various  insects. 


embryonic,  so  that  it  is  usually  not  until  a  series  of  very  considerable 
changes  have  taken  place  in  external  configuration  and  internal  struc- 
ture, together  constituting  what  is  known  as  the  Metamorphosis  that 
the  complete  development  of  the  specific  type  is  attained.  The 
amount  of  this  metamorphosis,  and  the  mode  in  which  it  is  accom- 
plished, vary  considerably  in  the  different  orders  of  insects ;  but 
these  stages  are  usually  marked  out  more  or  less  distinctly  in  the  life 
of  each  individual.  The  term  '  Larva,'  in  the  ordinary  language  of  ■ 
Entomology,  is  applied  to  the  insect  from  the  date  of  its  escape  from 
the  egg,  up  to  the  time  when  the  wings  begin  to  appear  ;  the  term 
'  Pupa '  is  in  like  manner  employed  to  mark  the  period  during  which 
it  is  acquiring  wings ;  and  from  the  time  when  these  and  other  organs 
characteristic  of  its  perfect  state  are  complete,  it  is  spoken  of  as  the 
'  Imago.'  The  grade  of  development  however  at  which  the  insect 
comes  forth  from  the  egg  is  very  different  in  the  several  orders  and 
families.  In  all  cases  the  embryonic  mass  within  the  egg  is  first  con- 
verted into  a  footless  worm,  resembling  the  higher  Entozoa  or  the 
inferior  Annelida  in  its  general  organisation,  but  possessing  the 
number  of  segments,  thirteen,  which  is  typical  of  the  class  of  Insects. 
Such,  in  the  Diptera  and  Hymenoptera,  and  in  some  of  the  Coleoptera, 
is  the  condition  of  the  larva  at  the  time  of  its  escape  from  the  egg ; 
and  it  is  remarkable  that  many  of  the  larva)  of  the  first  of  these 
groups  resemble  Entozoa  in  their  parasitic  habits.  The  head  in  larvaj 
of  this  kind,  which  are  known  as  maggots,  differs  but  little  from  the 
segments  of  the  body,  the  eyes  in  many  cases  not  being  developed, 
and  the  mouth  being  furnished  with  a  mere  suctorial  disc.  In  the 
Lepidoptera  and  most  of  the  Coleoptera  however,  the  larva  at  the  time 
of  its  escape  possesses  the  rudiments  of  the  three  pairs  of  thoracic 
legs,  although  they  are  little  else  than  simple  claws,  save  in  the  carni- 
vorous beetles ;  whilst  in  addition  to  these,  several  of  the  abdominal 
segments  are  furnished  with  fleshy  tubercles  or  prolegs,  generally  to 
the  number  of  four  or  five  pairs,  which  are  peculiar  to  the  larva  state. 
In  such  larvae,  which  are  commonly  designated  as  '  Caterpillars,'  wo 
observe  a  remarkable  equality  in  the  different  segments  both  as  to 
size,  form,  and  plan  of  construction,  which  reminds  us  of  the  Annelida. 
The  alimentary  canal  occupies  nearly  the  whole  of  the  cavity  of  the 
body,  and  passes  without  flexure  from  one  end  of  it  to  the  other.  The 
compartments  of  the  dorsal  vessel,  the  respiratory  organs,  the  nervous 
centres,  and  the  muscular  bands,  are  repeated  with  great  regularity, 
and  there  is  as  yet  no  distinction  between  the  thoracic  and  abdominal 
portions  of  the  trunk.  The  head  however  is  usually  protected  by  a 
horny  covering,  and  is  provided  with  simple  or  clustered  eyes  like  those 
of  the  higher  Annelida  and  Myriapoda,  and  the  mouth  is  furnished 
with  powerful  cutting  jaws  for  the  division  of  the  food,  which  is 


Fig.  35,  a  Coleopterous  Larva  (Telephonis).  Fig.  36,  Larva  of  an  Ilcmip. 
tcrous  Insect  (Zelus).  Fig.  37,  Larva  of  a  Dipterous  Insect  (Culex).  Fig.  33, 
Larva  of  a  Lepidopterous  Insect  (Sphinx). 

usually  vegetable  in  its  nature.    In  the  Orthopterous  and  Hemipte- 
rous  orders  however,  these  stages  of  development  are  passed  through 
within  the  egg,  and  as  the  young  insect  does  not  emerge  thence  until 
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it  has  attained  a  higher  grade,  in  which  it  presents  a  clone  resemblance 
to  its  parents  in  almost  every  particular  vuvu  the  want  of  wings,  it 
cannot  bo  regarded  U  having  the  characteristics  of  a  real  larva.  This 
is  the  case  too  with  some  of  the  Coleoptera,  in  which  we  find  a  con- 
siderable variety  as  regards  the  stage  of  development  at  which  the 
ombryo  quits  tho  ovum.  In  the  true  larva  condition,  the  whole 
energy  seems  concentrated  upon  the  nutritive  functions ;  the  quantity 
of  food  consumed  is  enormous,  and  tho  increase  in  tho  bulk  of  the 
body  is  very  rapid,  Daring  this  rapid  growth  the  caterpillar  throws 
off  and  renews  its  epidermis  several  times,  but  the  larva)  of  tho 
Hymenoptera  and  Diptera  do  not  undergo  this  exuviation  until  they 
pass  into  the  pupa  state,  their  integument  being  soft  enough  to  yield 
to  the  distension  from  within. 

Tho  principal  variations  in  tho  larva)  of  insects  have  been  arranged 
in  the  following  tabular  form  by  Messrs.  Kirby  and  Speuce  ('  Intro- 
duction to  Entomology,'  vol.  iii.)  : — 

I.  Larva)  without  legs. 

i.  With  a  corneous  head  of  determinate  shape. 

Coleopterous  and  Hymenopterous  Apods — Culicidee.  Some 
Tipularice,  &c,  among  the  Diptera. 

ii.  With  a  membranous  head  of  determinate  shape. 

(M uscidce,  Syrphi&as,  and  other  Diptera.) 

II.  Larva)  with  legs. 

i.  With  legs  only  and  without  an  anal  proleg. 

(Neuroptera  and  many  Coleoptera.) 

1.  Joints  short  and  conical.    (Elater,  Ceramlycidie.) 

2.  Joints   long  and  subfiliform.     (Staphylinus,  Coccinclla, 

Cicindela,  &c.) 

ii.  Prolegs  only.     (Many  Tipularice,  and  somo  subcutaneous 

Lepidopterous  larva),  &c.) 

iii.  Both  legs  and  prolegs.     (Lepidoptera,  Serrifera,  and  some 

Coleoptera.) 

1,  Without  claws.    (Serrifera,  &c.) 

2.  With  claws.    (Lepidoptera,  &c.) 

In  the  Pupa  state  insects  exhibit  two  principal  modifications  :  tho3c 
which  in  general  form  resemble  their  larva),  and  thocc  which  are 
wholly  unlike  their  larvae. 


Fig.  39,  Pupa  of  a  Lepidopterous  Insect  (Sphinx).  Fig.  40,  Pupa  of  a  Butter- 
fly.    Fig.  41,  Pupa  of  a  Beetle. 

The  former  of  these  divisions  Burmeister  subdivides  into  incomplete 
pupae  and  sub-incomplete.  Incomplete  pupae  are  those  without  alary 
appendages  :  to  these  belong  the  Lice  and  Bugs  (Pediculus  and  Cimex 
lectularius).  Sub-incomplete  pupa)  are  those  which  possess  rudiments 
of  wings.  These  comprise  all  the  pupa)  of  the  winged  genera  of  the 
orders  Hemiptera  and  Orthoptcra. 

In  the  second  division,  comprising  those  insects  in  which  there  is  a 
complete  metamorphosis,  the  pupa,  with  very  few  exceptions,  is 
inactive,  and  does  not  take  the  least  nourishment.  They  are  divided 
into  Pupa  Coarctata,  or  those  which  are  covered  with  a  case  in  which 
no  traces  of  the  future  insect  can  be  perceived,  as  in  Musca  and  many 
other  Dipterous  Insects;  Pupa  Obtecta,  where  the  thorax  and  abdomen 
are  distinct  and  inclosed  in  a  horny  case,  as  in  the  Lepidoptera ;  and 
Pupa  Incompleta,  where  the  parts  are  covered  by  a  membrane,  but 
distinct,  as  in  the  order  Hymenoptera  and  some  Dipterous  Insects. 

In  the  Coleoptera,  Lepidoptera,  Hymenoptera,  Diptera,  and  some 
Neuroptera,  the  pupa  state  is  one  of  complete  inactivity  a3  regards 
all  manifestations  of  animal  life ;  although  the  formative  processes 
are  carried  on  with  extraordinary  energy.  The  imperfect  larva)  of 
these  orders  are  truly  embryonic  in  their  condition  ;  and  the  processes 
of  development  which  were  commenced  in  the  egg,  and  which  were 
then  only  carried  far  enough  to  enable  the  larva)  to  come  forth  and 
obtain  their  own  nutriment,  are  now  continued  at  the  expense  of  the 
food  which  they  have  collected  and  stored  up  within  their  bodies  ;  so 
that  the  passage  into  the  pupa  state  in  such  cases  may  be  fairly 
likened  to  a  re-entrance  into  the  egg.  The  pupa  is  inclosed  in  the  last 
skin  exuviated  by  the  larva,  which,  instead  of  being  thrown  off,  dries 

S 


2'.:) 


INSECTA. 


INSECTA. 


up,  aud  remains  to  encase  the  proper  skin  of  the  pupa  that  is  formed 
beneath  it;  and  iu  addition  to  this,  it  is  frequently  protected  by  a 
silken  cocoon,  the  construction  of  which  was  the  last  act  of  larval 
life.  The  duration  of  the  pupa  condition,  and  the  rate  at  which  the 
developmental  changes  take  place,  vary  considerably  in  different  cases 
— some  insects  remaining  in  this  state  for  years,  while  others  pass 
through  it  in  a  few  days  or  hours  ;  in  both  cases  however  we  perceive 
that  an  important  influence  is  exerted  by  external  temperature.  As 
the  state  of  the  pupa  is  one  of  rapid  transition  it  cannot  be  said  to 
have  any  characteristic  organisation.  The  assumption  of  the  imago, 
or  perfect  type  of  insect  life,  is  always  marked  by  an  exuviation  of 
the  integument  which  covered  the  pupa;  and  with  this  are  cast  off 
all  the  vestiges  of  the  organs  peculiar  to  the  larva  state,  while  the 
wings,  the  true  legs,  the  compound  eyes,  the  antenna;,  the  complete 
masticating  or  suctorial  apparatus,  aud  many  other  organs  are  now 
revealed  for  the  first  time  in  all  those  whose  pupa  condition  was 
inactive.  The  wings  however  are  seldom  ready  for  use  at  the  time 
of  the  insect's  emersion  from  the  pupa-case,  being  usually  soft  and 
moist,  hanging  loosely  at  the  sides  of  the  body,  and  having  none  of 
that  rigidity  which  is  requisite  to  give  them  power  of  serving  as 
organs  of  impulsion  in  the  air.  It  is  not  until  the  insect  has  forcibly 
injected  the  trachea  With  air — by  taking  several  full  inspirations,  and 
then  making  an  expiratory  effort  whilst  the  spiracles  are  closed — that 
the  wings  are  expanded;  they  then  soon  become  dried  up  by  exposure 
to  the  air,  aud  by  the  cessation  of  the  circulation  which  previously 
took  place  within  thcin,  and  from  that  time  they  are  the  chief  instr  u- 
ments of  locomotion  in  all  insects  in  which  they  are  fully  developed. 
The  nutritive  apparatus  of  the  Imago  is  far  less  developed  relatively 
to  the  muscular,  nervous,  and  sexual  organs  than  it  is  iu  the  preceding 
conditions ;  and  its  subordination  to  the  offices  of  these  is  shown  by 
the  fact  that  many  insects  take  no  food  whatever  after  their  last 
change,  the  sole  purpose  of  their  existence  in  their  perfect  state  being 
the  propagation  of  the  race  by  the  generative  process.  In  many 
instances  the  duration  of  the  imago  state  is  very  brief,  even  when 
that  of  the  preparatory  periods  has  been  very  long,  as  in  the  case  of 
the  Ephemera  (Day-Fly),  which  usually  dies  iu  a  few  hours  after  its 
last  change ;  although  the  term  of  its  previous  life  as  a  larva  and  an 
active  pupa  has  not  been  less  than  two  or  three  years :  and  even 
when  the  length  of  the  life  of  the  perfect  insect  is  much  greater,  as 
in  bees,  wasps,  &c,  it  seems  to  have  a  special  relation  to  the  nurturo 
of  the  offspring,  which  are  tended  aud  supplied  with  food  during  the 
whole  of  the  larva  state.  In  the  Ant  tribe  the  neuters  do  not  acquire 
wings ;  and  somo  of  them,  which  are  two  or  three  times  the  size  of 
the  rest,  aud  are  somewhat  differently  formed,  are  characterised  as 
'  soldiers,'  their  special  office  being  the  defence  of  the  nest  rather 
than  the  nurture  of  the  young.  Among  the  Termites  (White  Ants) 
however  the  soldiers  appear  to  be  pupa;  arrested  in  their  development, 
whilst  the  'workers'  have  the  characters  of  permanent  larva;.  In  the 
Apterous  orders  of  insects  we  find  some  tribes  undergoing  a  regular 
metamorphosis,  which  is  complete  in  every  respect  save  the  non- 
development  of  the  wings.  Thus,  the  larva;  of  the  Pulex  (Flea)  are 
footless  worms,  which  afterwards  pass  into  the  pupa  state,  spinning 
for  themselves  a  silken  cocoon ;  in  this  they  remain  inactive  for  about 
twelve  days,  after  which  the  imago  comes  forth,  having  the  rudiments 
of  wings  attached  to  the  second  and  third  segments  of  the  body, 
though  without  any  proper  distinction  of  thorax  and  abdomen.  The 
Pediculus  (Louse),  Podura  (Spring-Tail),  and  some  other  Aptera  how- 
ever undergo  no  metamorphosis,  coming  forth  from  the  egg  in  the 
conditiou  in  which  they  remain  all  their  lives,  and  this  being  far  from 
the  type  of  the  perfect  insect.  (Carpenter,  '  Principles  of  Physiology.') 
We  now  come  to  speak  of  the  classification  of  Insects.  As  the 
various  orders  of  insects  are  noticed  under  their  respective  headings,  at 
present  we  shall  confine  ourselves  to  the  arrangement  of  these  orders. 

The  orders  of  insects  have  been  so  variously  arranged  by  different 
authors,  that  to  give  au  outline  of  the  views  even  of  the  more  cele- 
brated would  occupy  much  space  ;  we  will  therefore  select  the  most 
distinguished  of  these  systems  : — Firstly,  that  of  Linnseus,  whose  sub- 
divisions are  founded  upon  the  substance  and  position  of  the  wiugs  ; 
next,  that  of  Fabricius,  where  the  parts  of  the  mouth  have  been 
selected  iu  the  division  of  this  class  into  orders;  then  that  of  Bur- 
meister,  where  no  particular  part  or  character  has  been  chosen,  but 
where  the  orders  are  established  upon  an  aggregate  of  characters;  and 
lastly,  that  of  Mr.  Westwood. 

The  orders  of  insects  are  thus  characterised  by  Linnaeus : — 

Superior  wings  crustaceous,  with  a  straight 

suture  Coleoptera. 

Superior  wings  semicrustaceous,  incumbent    .  Hemiptera. 

All  the  wings  with  scales     ...  .  Lepidoptera. 

All  the  wings  membranous,  tail  unarmed        .  Newoptera. 

All  the  wings  membranous,  tail  aculeate         .    Ily  mcnoptera. 

Two  poisers  in  the  place  of  the  posterior  pair 

of  wings        .....  Diptera. 

Without  either  wings  or  elytra    .       .         .  Aptera. 

Insects  are  divided  by  Fabricius  into — 

I. — Insects  with  Biting  Mouths. 
1.  Eleutherata.  —  Maxilla    free,    uncovered,    and  palpigerous. 
(Coleoptera.) 


2.  Ulonata.  —  Maxilla    covered  by  an   obtuse   galea  or  lobe, 

(Orthoptera.) 

3.  Synistata. — Maxilla  geniculate  at  the  base,  and  connate  with  the 
labium.    (Newoptera,  &e.) 

4.  Piczata.  —  Maxilla    corneous,    compressed,    often  elongate. 

(Hymenoptcra.) 

5.  Odonata. — Maxilla  corneous,  toothed  ;  two  palpi.  (Libellulce.) 

6.  Mitosata.  —  Maxilla     corneous,     vaulted,     not  palpigerous. 

(Myriapoda.) 

7.  Unoyata. — Maxilla;  resembliug  scissors.    (A  rachnida,  part.) 

8.  Polygonata. — Palpi  mostly  six ;  many  maxilla;  within  the  labium. 

(Isopoda.) 

i).  Klcistognatha. — Many  maxilla;  without  the  labium,  closing  the 
mouth.    (Brachyurous  Decapod  Crustacea.) 

10.  Exochnata. — Maxilla;  many  without  the  labium,  covered  by 
palpi.    (Macrurous  Decapod  Crustacea.) 

II. — Insects  with  Suctorial  Mouths. 

11.  Glossala. — Mouth  with  a  spiral  tongue  between  reflexed  palpi. 

(Lepidoptera.) 

12.  Jtyngota. — Mouth  with   a  rostrum  having  a  jointed  sheath. 

(Hemiptera,  Latr.) 

13.  Antliata. — Mouth  with  a  haustellum  without  joints.  (Diptera, 
Anoplura,  and  Trachean  Arachnida,  Latr.) 

Burmeister's  System. 

I.  — Insecta  Ametahola. 

The  larva  resembles  the  perfect  insect,  yet  it  wants  wings,  if  the 
perfect  insect  be  winged ;  the  pupa  in  this  case  has  its  rudiments. 
It  runs  about  and  eats. 

a.  With  sucking  months,  which  consist  of  four  fino  seta;  lying 

in  a  sheath ;  palpi  are  wantiug ;  four  biliary  vessels,  and 
generally  a  free  prothorax. 

Order  1. — Hemiptera. 

b.  With  mandibulate  mouths;  maudible3  aud  maxilla;  distinct, 

the  latter  having  palpi,  and  generally  distinct  large 
superior  lip. 

o.  Four  unequal  wings ;  the  anterior  pair  leathery,  or  like 
parchment,  the  posterior  pair  folded  longitudinally,  and 
also  once  transversely;  prothorax  always  free;  many 
biliary  vessels. 

Order  2. — Ortltoptera. 
P.  Four  generally  equal  and  rarely  unequal  wings,  never  folded, 
or  sometimes  none  at  all.  In  the  first  the  nervures  are 
usually  reticulated,  and  there  are  generally  many  biliary 
vessels ;  iu  the  latter  case  there  are  four  biliary  vessels 
attached  to  the  intestine ;  prothorax  sometimes  free,  some- 
times not. 

Order  3. — Dictyoptera. 

II.  — Insecta  Mctalola. 

The  larva  consists  of  thirteen  segments,  either  with  or  without  legs ; 
the  pupa  is  inactive,  or,  if  it  moves,  it  takes  no  food. 

a.  Four  equally  large  or  equally  long  wings  with  reticulated 

nervures  ;  mandibulate  mouths ;  few  biliary  vessels,  rarely 
more  than  eight ;  prothorax  always  free. 

Order  4. — Neuroptera. 

b.  Wings  always  unequal,  the  posterior  pair  sometimes  wanting 

rarely  all. 
a.  Mouths  adapted  to  sucking. 

a  a.  Instead  of  posterior  wings  there  are  pediculated  knobs  ; 
yet  the  wings  are  sometimes  wholly  wanting ;  four 
biliary  vessels ;  larva  without  feet ;  a  soft  proboscis 
with  several  seta;  and  a  pair  of  palpi ;  prothorax 
not  free. 

Order  5. — Diptera. 
b  b.  Four  wings  generally  covered  with  scales ;  six  biliary 
vessels ;  larva  with  feet  and  a  distinct  head ;  maxilla; 
forming  a  spiral  tongue  ;   prothorax  not  free  but 
small,  and  closely  connected  with  the  mesothorax. 

Order  6. — Lepidoptera. 
/8.  Mouths  with  distinct  biting  mandibles. 

a  a.  Four  naked  wings  traversed  by  ramose  nervures ;  larva? 
generally  without  head  and  feet,  but  sometimes  with 
both  ;  many  biliary  vessels ;  prothorax  not  free. 

Order  7. — Hymenoptera. 
b  b.  Anterior  wings  in  the  form  of  homy  elytra ;  larvae  with 
head,  with  or  without  feet;  four  or  six  biliary 
vessels ;  prothorax  always  free. 

Order  8. — Coleoptera. 
The  first  and  second  of  the  above  classifications  are  by  no  means 
natural,  nor  were  they  intended  to  be  so  by  their  respective  authors 
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The  former  whs  established  when  entomology  was,  comparatively 
speaking,  in  its  infancy;  and  although  Fabriciug  possessed  a  more 
intimate  acquaintance  with  insects,  yet  he  contended  that  an  artificial 
classification  should  he  adopted  till  further  iliwjoverieH  Ii:ul  cleared 
the  way  for  their  satisfactory  development.  We  cannot  feel  surprised 
therefore  that  these  systems  should  have  been  superseded  by  others 
more  modern. 

The  system  of  Burmeister  is  founded  upon  philosophical  principles ; 
wo  are  not  however  prepared  to  agree  with  him  in  all  instances.  We 
(illude  more  particularly  to  his  order  Dictyoplera,  the  species  of  which 
ought,  we  think,  to  be  incorporated  with  the  Orthoptera. 

The  following  arrangement  is  that  given  by  Mr.  Westwood  in  his 
'  Introduction  to  the  Modern  Classification  of  Insects  :' — 

Class  of  Hexapod  Motamorphic  Insects. 
Sub-class,  Mouth  with  Jaws.         Sub-class,  Mouth  with  a  Sucker. 
(Dacnostoinata,  W.)  (Antlioatomala,  W.) 

Order  Hymenoplera.  Order,  Dip/era. 

f  Osculant  order  Strepsiptera.  ?  Osculant  order,  llomaloplera. 

Order  Colcoptera. 

Osculant  order  Euphxoptera.  1 0sculant  order,  Aphaniptcra. 

Order,  Orthoptera.  Order,  Jleteroptera  (including 

?  ( Thrips  ?)  the  Water-Bugs). 

Order,  Neuroptera.  Order,  Ilomoptera. 

Order,  Trichoptera  (Phryganea       Order  Lepidoptera. 
alone). 

The  mutual  affinities  and  likewise  the  grade  of  pei-fection  of  the 
various  orders,  may  be  expressed  by  arranging  them  in  the  following 
succession : — 


1.  Hymenoplera. 

2.  Coleoptcra. 

3.  Orthoptera. 

4.  Neuroptera. 


5.  Hemiptcra. 

6.  Homoptera. 

7.  Lepidoptera. 

8.  Biptera. 


The  number  of  species  of  Insects  is  much  greater  than  that  of  any 
other  class,  and  they  arc  probably  as  numerous  as  all  other  forms  of 
animals  put  together.  Although  possessed  of  extraordinary  locomo- 
tive powers,  they  are  each  and  all  distributed  within  as  certain  bounds 
as  the  most  stationary  animals  or  plants.  Independent,  then,  of  its 
great  interest  as  a  part  of  philosophical  zoology,  the  study  of  the 
range  and  specific  centres  of  the  forms  of  insect  life  becomes  of  great 
importance  as  an  aid  in  the  definition  of  tribes,  genera,  and  species. 

Climate  and  the  extension  or  form  of  land  are  the  chief  influences 
regulating  the  distribution  of  insect  life.  The  constitution  of  the 
soil  affects  it  also,  but  in  a  secondary  manner,  through  its  influence  on 
the  vegetation,  on  which  many  insects  feed.  When  from  the  inter- 
vention of  tracts  of  water,  of  mountain  barriers,  or  other  causes 
depending  on  ancient  geological  events  anterior  to  the  origin  of  the 
existing  Fauna  of  the  earth,  tracts  of  land  presenting  exactly  similar 
conditions  of  climate  and  soil  are  placed  far  apart,  we  then  have,  not 
a  repetition  of  the  same  forms  among  their  insect  population,  but  a 
representation  by  similar  forms.  This  we  see  also  in  the  Fauna  of  the 
several  zones  of  climate  belting  mountains  at  different  heights.  Man's 
agency  and  the  transporting  power  of  currents  of  wind  modify  the 
distribution  of  many  species  of  insects.  In  the  following  brief  glance 
at  the  distribution  of  the  principal  genera  of  insects,  examples  of  all 
these  influences  will  be  met  with. 

Colcoptera. — From  the  facility  with  which  insects  of  this  division 
may  be  preserved  and  transported  from  place  to  place,  we  have  more 
detailed  accounts  of  their  distribution  than  of  any  of  the  species  of 
other  orders.  The  Cicindelidoa  are  dispersed  over  most  parts  of  the 
globe,  the  typical  genus  being  cosmopolitan,  whilst  other  groups  are 
more  limited.  Among  the  Carabidce  are  many  genera  peculiar  to 
Europe.  C/danius,  Agonum,  and  Amara,  are  common  to  both  hemi- 
spheres. Harpalus  and  Brachinus  are  cosmopolitan.  Cnemacanthus 
occurs  in  Africa  and  Chili.  The  Carabidce  of  Western  Asia  agree 
remarkably  with  those  of  Europe.  Erichson  has  remarked  that  Carabi 
are  very  constant  to  certain  soils  :  the  vertical  distribution  of  the 
species  is  also  very  constant.  The  water-beetles  allied  to  Dytiscus, 
itself  universal  in  the  Old  World,  are  mostly  European  :  several  of 
the  species  live  in  salt  or  brackish  waters.  Gyrinus  ranges  from 
Northern  Europe  to  Australia.  The  Brachelytra  have  their  chief 
centre  in  Europe.  The  typical  genus  Staphylinus  appears  however  to 
be  represented  everywhere  :  many  species  occur  in  South  America. 
A  species  of  Aleochara  is  found  in  Van  Diemen's  Land.  Elater  and 
Buprestis,  types  of  families,  are  both  cosmopolitan  :  the  species  are 
often  local,  and  their  distribution  depends,  in  many  cases,  on  that  of 
certain  plants  on  which  the  larvre  prey.  Among  the  Fire-Flies  (Lam- 
pyridce)  the  genus  Lampyris,  which  is  European,  is  represented  in 
the  tropics  by  Photinus,  and  in  the  New  World  by  Aspisoma.  The 
Malachii  are  found  everywhere,  except  in  South  America.  Ptinus, 
a  genus  chiefly  Europeau,  has  a  single  representative  in  Australasia. 
Of  the  Nccrophagi,  the  genera  Cryptophagus,  Slrongylus,  and  Silpha 
are  found  every  where,  ranging  from  Britain  to  China,  and  from  Brazil 
to  Lapland.  Hister,  the  type  of  a  family,  is  also  a  cosmopolitan 
genus.  Byrrhus  belongs  to  the  northern  hemisphere,  and  has  its  chief 
centre  in  Europe.  Among  the  Coprophagous  Lamellicorncs,  the  genus 
AphoOius,  though  represented  in  most  countries,  Ls  chiefly  developed 


in  temperato  regions  ;  whilst  Ateuchus,  on  the  other  hand,  is  mainly 
tropical.  Geotrupcit  is  cosmopolitan.  C'opris  ranges  to  Australia, 
where  however  it  is  confined  to  the  north  coast.  Scarabceui  is  sub- 
tropical. Pelidnota  is  American.  The  beautiful  Oetomta  appear  to  be 
of  universal  distribution.  The  strange  forms  of  OoUathlU  ore  South 
African.  Of  the  cockchafers,  Melolontha  is  cosmopolitan  J  SfcKTOtOpt 
and  Anoplogv/i.t/iuH,  confined  to  Australia  ;  SopUa,  with  one  exception, 
European;  Amphicoma  is  Mediterranean;  Anisoplea  and  StriCGt  UV 
natives  of  the  warm  and  temperate  regions  of  both  hemispheres,  whilst 
EuMorus,  occupying  tho  same  range,  extends  beyond  in  a  northern 
direction.  Of  the  Melasomw,  Blapn  and  Pimelia,  both  extensive 
genera,  have  their  chief  development  in  the  warmer  regions  of  tho 
Old  World.  Of  the  Stcnilylra,  Ilelops  is  cosmopolitan,  (Edenura 
European.  Of  the  Anthiculw  the  numerous  species  of  AnthSOttt  aro 
chiefly  inhabitants  of  temperate  regions.  Tho  Blistering  Beetles  of 
the  genus  Meliic  are  very  generally  distributed. 

Of  the  ten  thousand  species  of  Weevils  the  great  genera  Cenlor- 
hynchus,  Cryplorhynchus,  Oalandra,  OHorhync/um,  and  CHowut  are  all 
cosmopolitan.  Platysomis  and  Cyphus  are  South  American  ;  Brarhy. 
ccrus.  South  African  and  Mediterranean  Brcntus,  mainly  confined  to 
the  tropical  regions  of  both  hemispheres;  Aplon  and  Hliyncldt  en,  chiefly 
European.  The  distribution  of  the  species  of  weevils  depends  in  a 
great  measure  on  that  of  plants. 

The  most  beautiful  and  vividly  coloured  forms  of  Longicorn  Beetles 
are  mostly  tropical.  The  presence  of  forests  determines  that  of  many 
of  the  genera.  Of  the  seventy  genera  of  Cerambycid<r,  the  typical 
one,  Cerambyx,  is  cosmopolitan.  Others  have  defined  centres,  as 
C/ytus  in  Europe,  Trachyderes,  in  South  America. 

Of  the  Chrysomelince,  the  typical  genus  Chrysomela  is  cosmopolitan. 
The  presence  of  certain  plants  determines  the  distribution  of  the 
species.  From  this  cause,  species  of  limited  distribution  are  some- 
times multiplied  far  from  their  aboriginal  centres.  Thus  Galeruca 
calmariensis,  introduced  from  Europe  into  America,  multiplied  so  at 
Baltimore  in  tho  years  1838  and  1839,  that  the  elm-trees  of  the  district 
were  eaten  bare  by  their  larva?,  and  probably  they  will  henceforth 
become  a  constant  annoyance  in  the  New  World.  Lena  and  Donacia 
are  instances  of  cosmopolitan  genera  having  distinct  centres  in  tem- 
perate climates.  Cassida,  on  the  other  hand,  has  its  centre  in  the 
tropics. 

Of  the  Trimera,  Coccinellcc  are  found  everywhere.  Eumorphus  is 
Indian  and  Polynesian. 

Orthoptera. — Though  by  no  means  au  extensive  order  either  as  to 
genus  or  species,  the  Orthoptera  are  of  very  general  distribution. 
Representatives  of  the  genera  Gryllus  and  Achcta,  the  grasshoppers 
and  crickets,  are  found  in  most  countries.  The  Locusts  are  mostly 
exotic.  The  strange  Phasma;  are  mostly  tropical,  as  are  also  the 
greater  number  of  Mantidcv,  known  popularly  as  '  walking  leaves. 
The  Cockroaches,  Blattce,  are  very  general,  and  have  been  greatly 
diffused  from  their  original  centres  by  unintentional  human  agency. 
The  Earwig  tribes,  Forficididw,  including  more  than  fifty  species,  are 
in  great  part  European,  but  range  even  to  Van  Diemen's  Land. 

Erichson  notices  the  curious  fact  respecting  the  Orthoptera  of  Van 
Diemen's  Land,  that  only  one  fourth  of  the  species  are  completely 
winged  and  capable  of  flying. 

Neuroptera. — The  number  of  known  species  in  this  order  is  short 
of  one  thousand.  The  section  of  Plicipcnncs  is  almost  entirely  Euro- 
pean ;  the  genus  Macronoma,  including  species  from  Madagascar  and 
Brazil,  is  an  exception.  The  Planipennes,  a  great  part  of  the  genera 
of  which  division  are  now  considered  by  many  naturalists  Orthopte- 
rous,  have  a  much  more  varied  distribution.  Thus  the  Myrmelionidce 
are  cosmopolitan,  the  Pcrlce  and  Nemource  chiefly  European,  the 
Panorpce  characteristic  of  the  temperate  regions  of  both  the  Old  and 
and  New  World,  the  Termites  of  the  tropics.  In  the  section  of  Subuli- 
comes,  the  Ephcmerida;  are  European ;  the  JEshnidir,  cosmopolitan ; 
as  also  the  true  Dragon-Flies,  Libellula;,  of  which  near  two  hundred 
species  are  known.    Other  allied  genera  are  more  limited. 

Hymenoptera. — Among  the  sting-bearing  species,  the  true  bees  are 
characteristic  of  the  ancient  continent,  those  now  dispersed  in  America 
having  been  transported  from  Europe.  The  genera  Centris  and 
Euglossa  are  exclusively  American.  Nomia  is  Asiatic.  Allodape  is 
South  African.  Atidrena,  Xylocopa,  and  several  other  extensive  genera, 
are  cosmopolitan.  A  great  many  genera  of  wasps  are  peculiar  to 
South  America.  The  ants  are  most  developed  in  Europe.  Bembex  is 
a  tropical  genus.  The  terebrating  Hymenoptera  are  both  very  numer- 
ous and  widely  distributed,  especially  the  great  genu3  Ichneumon. 
Certain  genera  forming  the  family  Oxyura:  are  exclusively  European, 
as  are.  also  a  great  part  of  the  numerous  family  of  Chalcidida.  Cynips 
is  European,  and  the  greater  number  of  Tenthridinidce. 

The  distribution  of  the  Strepsiptera  depends  on  that  of  the  insects 
on  which  they  are  parasitic. 

Lepidoptera.— -When  the  distribution  of  the  butterflies  shall  have 
been  worked  out,  it  will  doubtless  prove  very  interesting.  At  present 
our  knowledge  of  this  subject  is  imperfect.  The  Pupil ionidw  are 
very  numerous  specifically,  and  for  the  most  part  tropical.  Some  of 
them  possess  great  ranges.  Thus  certain  species  of  Picris  are  found 
over  all  Europe,  and  great  part  of  Asia  and  Africa.  Other  forms  are 
constant  to  mountainous  regions.  Of  the  Xymphalidce  the  greater 
number  and  more  gorgeous  forms  are  tropical.    In  this  family  there 
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arc  some  remarkable  instancos  of  extensive  distribution  of  species. 
Thus  Vanessa  Cardui  (a  common  British  butterfly)  is  found  in  every 
part  of  the  world,  and  Vanessa  At alant a  ranges  over  all  Europe,  part 
of  Asia  and  Africa,  and  to  North  America.  In  the  remaining  tribes 
the  typical  genera  arc  almost  always  cosmopolitan,  whilst  others  have 
more  limited  areas. 

The  Sphingidce  and  Zygenida;  are  in  great  part  European ;  the 
Castnidai  mostly  tropical. 

Among  the  Moths,  the  Phalenidas  are  chiefly  European,  and  the 
species  are  usually  widely  distributed.  This  appears  to  be  the  case 
also  with  the  other  families  of  Nocturnal  Lcpidoptera,  probably  rather 
in  consequence  of  our  imperfect  knowledge  of  exotic  forms,  than 
because  it  is  really  so,  for  we  find  types  and  species  in  distant  regions 
wherever  tliey  have  been  even  casually  explored,  as  in  the  instance  of 
Asiatic  Russia,  where  the  researches  of  Eversmann  among  these  insects 
have  brought  many  new  forms  to  light. 

Dipt  era. — One-half  of  the  described  species  of  two-winged  flies  (about 
eight  thousand)  belong  to  Europe.  This  disproportion  arises  from 
our  comparative  ignorance  of  the  exotic  forms.  The  small  group  of 
Ornilhomyzidw,  parasites  on  quadrupeds  and  birds,  has  representa- 
tives of  all  its  genera  in  Europe,  the  few  remaining  species  being 
natives  of  eastern  Asia,  Western  Africa,  Australia,  or  Brazil.  The 
flies  forming  the  family  of  Muscida:  include  a  great  number  of  genera, 
both  European  and  exotic,  tho  former  being  most  prolific  in  species, 
some  of  which  have  wide  ranges.  The  Byrphidas  are  in  the  same 
category.  The  genus  Chrysops,  equally  developed  in  Europe  and 
America,  and  represented  in  a  less  degree  in  Africa  and  Asia,  does  not 
appear  in  Australia  nor  in  the  islands  of  the  Pacific.  Tabanus  is  more 
widely  distributed.  Ommatius,  a  genus  of  Asilidte,  has  its  members 
in  all  parts  of  the  world.  A  great  many  genera  are  peculiar  to 
South  America,  and  several  to  Africa,  hot,  woody,  and  moist  regions 
favouring  thoir  diffusion.  Tipula,  presenting  numerous  and  varied 
forms  in  most  parts  of  the  world,  is  excluded  from  Australia  and  the 
Pacific,  which  region  seems  to  be  the  least  prolific  in  Diptera.  The 
species  of  Gnats,  Cule.r,  are  very  generally  distributed. 

Hemiptera. — Of  the  two  great  divisions  of  tbia  order,  the  Ilomoptera 
and  the  Heteroptcra,  tho  first  is  the  smallest  and  also  the  most 
tropical.  The  distribution  of  the  insects  comprising  them  depends 
mainly  on  the  Fauna  and  Flora  of  the  countries  they  inhabit.  Thus 
each  species  of  Coccus  aphis  has  a  range  correspondent  to  that  of  the 
plant  upon  which  it  feeds  ;  and  of  the  Coraidcc  and  Lygm'uhe  with 
tho  presence  of  their  favourite  animal  food.  Among  the  most  interest- 
ing of  the  families  of  Hemiptera  are  the  Cieadeidie,  of  which  the 
genus  Tettigonia  includes  200  species,  centred  in  America,  but  having 
members  also  in  the  Old  World  ;  the  Fulgoridcc,  or  Lantern-Flics,  very 
generally  distributed  through  warm  climates  ;  Scutelleridm,  remarkable 
for  brilliancy,  are  mostly  equatorial;  and  Cimej;  of  which  the  only 
true  species  is  the  common  bed-bug,  a  pest  spread  over  all  Europe. 
Of  the  Aquatic  Hemiptera,  Gerris  and  Nepa  are  cosmopolitan ;  Pelogn  us 
and  the  Notwicctida,  mostly  European  ;  Galgul'.ut  and  Monony.c, 
American  ;  and  Halobates,  equatorial. 

Thysanura. — As  yet  the  distribution  of  these  minute  insects  has 
been  scarcely  attended  to.  The  species  of  Lepisma  range  from  Europe 
to  China.  Podura  and  Smynthura  are  European  ;  a  single  species  of 
the  last-named  genus  occurs  in  North  America. 

Anoplura. — These  disagreeable  parasites  have  lately  been  honoured 
by  the  attention  of  some  excellent  naturalists,  especially  Denny  and 
Gwilt.  Their  distribution  corresponds  with  that  of  the  animals  upon 
which  they  are  found.  Of  the  equally  annoying  order  Aphaniptcra 
three-fourths  of  the  known  species  are  European.  The  Common  Flea 
is  a  cosmopolite,  and  the  Chigo  is  confined  to  South  America. 

Fossil  Insects. 

Until  within  a  few  years  the  occurrence  of  insects  in  a  fossil  state 
could  only  be  substantiated  by  reference  to  a  small  number  of  locali- 
ties, situated  (as  at  Aix  in  Provence)  among  lacustrine  tertiary  strata, 
or  (as  at  Stonesfield  in  Oxfordshire,  and  Solenhofen  in  Franconia) 
among  marine  Oolitic  beds  ;  but  Mr.  Prestwich  has  added  traces  of 
Coleoptera  from  the  Coal  Formation  of  Coalbrook  Dale,  and 
Mr.  Strickland  parts  of  Neuroptera  from  the  Lias  of  Warwickshire ; 
Dr.  Buckland  obtains  Neuroptera  from  the  Oolite  of  Stonesfield,  and 
Mr.  Brodie  portions  of  insects  belonging  to  various  natural  orders 
from  the  Lias  of  Somersetshire,  Gloucestershire,  and  in  the  Wealden 
deposits  of  the  Vale  of  Wardour  in  Wilts,  and  the  Vale  ef  Aylesbury. 

Still  the  number  of  fossil  insects,  whether  we  estimate  individuals 
or  species,  is  very  small  compared  to  the  probable  number  of  anciently 
existing  races;  a  circumstance  quite  explicable  by  reference  to  the 
phenomena  which  are  now  taking  place  in  nature  ;  for  of  upwards  of 
1 2,000  British  species  of  insects  there  is  reason  to  believe  that  but  a  very 
minute  proportion  is  buried  and  preserved  in  lacustrine,  sestuary,  or 
marine  deposits  now  in  progress.  Only  one  elytron  of  a  small  beetle 
was  observed  in  a  deposit  of  the  Elephantoidal  era  in  Yorkshire,  and 
one  seed  of  some  umbellate  plant,  along  with  hundreds  of  shells 
which  inhabited  the  lake. 

No  doubt  vast  numbers  of  insects,  wandering  by  caprice  or  drifted 
by  winds,  pass  from  the  shore  and  fall  into  the  sea — as  we  learn  from 
the  first  voyage  of  Cook,  who  sailed  through  myriads  of  insects,  some 
on  the  wing  and  others  in  the  water,  even  thirty  leagues  from  land  off 


the  coast  of  South  America, — but  few  of  these  escape  the  watchful 
finny  races,  or  ever  reach  the  bottom  of  the  sea. 

In  like  manner  we  find  land  insects  heaped  in  profusion  by  winds 
on  certain  tracts  of  fresh  water,  and  borne  down  the  course  of  rivers 
by  inundations ;  and  these  cases,  by  the  aid  of  particular  suppositions, 
such  as  evaporation  or  slow  draining  off  of  the  water,  may  offer  the 
nearest  aualogy  to  the  facts  actually  observed  in  the  greater  number  of 
insect  deposits. 

Tho  occurrence  of  fossil  insects,  especially  in  marine  strata,  is 
therefore  to  be  regarded  as  an  exceptional  case,  and  this  makes  the 
circumstances  brought  to  light  concerning  them  remarkable  and 
difficult  of  interpretation.  Wo  find  however  from  Mr.  Brodie  that 
the  insects  lie  iu  a  certain  bed  or  mass  of  thin  beds  in  the  Lias ; 
similarly  they  occupy  particular  layers  in  the  Oolite,  the  Wealden 
deposits,  and  in  the  tertiary  accumulations  of  Aix,  Oeningen,  and 
Auvergne.  In  the  latter  region  the  calcareous  incrustations  gathering 
on  the  indusia;,  or  larva-cases,  of  Phryganidai  have  caused  the  forma- 
tion of  a  peculiar  limestone,  called  Indusial  Limestone. 

In  the  following  summary  of  the  groups  of  fossil  insects  in  Great 
Britain  the  most  recent  stratifications  come  first.  The  catalogue 
commences  with  the  Elephantoidal  era.  The  authorities  and  localities 
are  given  for  each  case.  (Morris's  '  Catalogue  of  Fossils ; '  Brodie's 
'Fossil  Insects;'  Lyell,  in 'Geol.  Proc. ;'  Phillips,  '  Geol.  Yorkshire ; ' 
Strickland,  in  'Mag.  of  Nat.  Hist.;'  Buckland,  in  'Bridgewater 
Treatise;'  and  'Geol.  Proc.') 

1.  Ossiferous  Fresh- Water  Deposits.  (Pleistocene.) 
Elytron  of  a  Ckrysomela.    Bielbecks,  in  Yorkshire.  (Phillips.) 
Kemains  of  Copris  lunaris.    Mundesley,  Norfolk.  (Lyell.) 
Remains  of  Donacia.    Mundesley,  Norfolk.  (Lyell.) 
Remains  of  Harpalus.    Mundesley,  Norfolk.  (Lyell.) 
Remains  of  Coleoptera.    Southwold,  Suffolk.  (Alexander.) 

No  truly  aquatic  beetle  is  mentioned  among  these.  Donacia  haunts 
aquatic  plants.  The  others  are  strictly  terrestrial.  They  must  have 
been  drifted  into  the  lakes  in  which  the  Planorbit,  &c,  lived. 

2.  In  the  Cretaceous  System,  no  insects  have  yet  been  found. 

3.  In  the  Wealden  Strata  of  the  Vale  of  Wardour.  The  specimens 
found  by  Mr.  Brodie  and  examined  by  Mr.  Westwood  were : — 

Laud  Coleoptera,  of  the  families  Carabidce  (?),  Harpalidcc  (?),  Staphy- 
Utddct  (?),  Buprestidce  (?),  Tenebrionidcc  (?),  Elateridce  (?),  Curculio- 
nida  (?),  Cantharidce  (?),  and  Helophoridce. 

Aquatic  Coleoptera,  of  the  families  JIydrophilid<e  (?)  and  Dyticidce  (?) 
(Colymbetcs). 

Orthoptera,  of  the  genera  A  chela  and  Blatta. 

Hemiptera  and  Jlomoptcra,  including  land-tribes,  as  Cimicidas, 
Cicada,  Ccrcopis  (larva),  Aphides,  &c,  and  the  aquatic  races  of  Velia 
and  Hydrometra. 

Neuroptera.  —  In  this  water-hunting  order  occur  LibelMa&nA 
Aishna,  Corydalis,  Libellulidie,  Termet  (?),  and  Leptoceridce.  Tricho- 
ptera  (?),  Pltryganida  (?). 

Diptera.— Simulium  (?),  Platyura  (?),  Tanypus  (?),  Chironomus  (?), 
Cxdex  (?),  Tipulidw  (?),  &c.    (Aquatic  larva)  Empidw  (I). 

4.  In  the  Oolitic  Strata  insects  occur  in  the  laminated  probably 
littoral  beds  of  Stonesfield  and  some  other  localities  in  Gloucestershire 
and  near  Bath.  Dr.  Buckland  has  described  several  species  in  the 
'Geological  Proceedings'  and  in  his  'Bridgewater  Treatise  on  Geology,' 
and  Mr.  Brodie  has  added  others.  The  remains  are  chiefly  elytra  of 
Coleoptera  and  wings  of  Neuroptera.  The  following  is  abstracted 
from  Mr.  Brodie's  list: — 

Coleoptera,  of  the  families  Prionidcc,  Buprestidce,  Pimeliidce  (?), 
Chrysomelidce  (?),  and  Coccinellida: 
Neuroptera. — Hemerobioides  giganteus.  (Buckland.) 

5.  In  the  Upper  Lias  :  at  Dumbleton  and  Churchdown.  (Brodie.) 
In  the  Lower  Lias :  above  the  bone-bed  of  Aust  Cliff,  Wainlode 

Cliff,  &c,  on  the  Severn;  Coombe  Hill,  Cracombe;  Hasfield,  Corse- 
wood  Hill,  &c,  in  Gloucestershire.  (Brodie.) 

Mr.  Westwood  has  examined  300  specimens  of  insects  from  the 
Lias  beds. 

Coleoptera,  of  the  families  Bupreslidx  (?),  Elateridce,  Cwculio- 
nidce  or  Chrysomelidce,  Carabidx,  Telephoridoz,  Melolonthidee,  &c.  ; 
a  species  of  Gyrinus  (?). 

Orthoptera,  including  Gryllidoz  and  Blattidae. 

Hemiptera  and  Homoptera.    Cicada  (1),  Cimicidce  (?). 

Neuroptera. — These  are  the  best-determined  of  the  fossil  groups, 
owing  to  the  structure  of  the  wings  being  clear  and  characteristic : — 

Libellula.  Brodicei  (Brodie),  is  found  in  Upper  Lias,  at  Dumbleton, 
Gloucestershire. 

L.  Hopcei  (Brodie).    Streusham,  Worcestershire. 

Agrion  Buckmanni  (Brodie),  in  Upper  Lias  at  Dumbleton. 

JEshna  liassina  (Strickland).    Bidford,  Warwickshire. 

Orthopldebia  communis  (Westwood).  Wainlode,  Forthampton, 
Strensham,  Cracombe,  Bidford. 

Hemerobius  (!)  Higginsii  (Brodie). 

Chauliodes.    Hasfield,  Strensham,  Bidford. 

Ephemera.  Strensham. 

Diptera. 

Aslius  (?)  ignotut  (Brodie).  Forthampton. 
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It  is  in  the  Lower  Lins  beds  that  the  insects  arc  most  abundant. 
They  occur  in  this  part  (between  the  ordinary  lias  limestones  and  the 
bono  bed)  so  extensively  as  to  justify  the  application  to  this  genus  "I' 
the  term  'insect  limestone'  used  by  Mr.  Brodie,  As  a  whole  the 
Lias  insects  appear  to  contain  larger  proportions  of  aquatic  tribes 
than  the  Wealdon.  There  is  no  decided  evidence  amongst  them  of 
the  prevalence  of  a  warm  climate  at  the  time  and  in  the  placo  of  their 
existence.  They  are  usually  of  small  size,  not  so  entire  as  to  forbid 
the  supposition  of  having  been  drifted  (the  Ncuroptera  may  have 
been  less  drifted  than  the  Colenplcra) ;  and  if  there  wero  islands  or 
high  coasts  adjacent  these  might  nourish,  and  in  time  of  floods  Bezld 
down  the  small  coleopterous  insects  to  bo  imbedded  with  the  fucoids, 
oysters,  and  Modiolce  of  the  coasts,  and  ferns  and  other  plants  of  tlio 
land  and  streams. 

6.  In  the  ironstone  nodules  lying  in  the  Carboniferous  deposits  of 
Coalbrook  Dale  Mr.  Prestwich  has  discovered  Coleoptera,  Ciircidioidcs 
Antticii  (Buckl.),  C,  Pratvicii  (Buckl.);  and  Sir  R.  Murehison  (' Sil. 
Syst.'  p.  105)  mentions  an  insect  to  which  tho  name  of  Corydalis 
Brongniarti  is  assigned.  It  is  very  possible  that  tho  laminated  lime- 
stone deposits  of  Bur-die  House,  near  Edinburgh,  and  Ashford,  in 
Derbyshire,  may  yield  insect  remains  older  than  any  yet  mentioned  ; 
and  seeing  the  frequent  connection  or  proximity  of  fossil  insects  to 
fossil  fishes  it  may  be  worth  while  to  search  the  lower  beds  of  the 
mountain  limestone,  where  the  rich  fish-beds  occur  in  it,  on  the  Avon, 
in  Caldy  Island,  and  in  Fermanagh.  The  fish-beds  of  the  magnesian 
limestone  (marl  slate)  may  also  be  indicated  for  further  research.  A 
very  interesting  addition  to  the  fossil  insects  of  Aix  has  been  mado 
known  by  M.  Coquand.  It  is  a  butterfly,  and  has  been  carefully 
examined  by  M.  Boisduval,  who  has  been  able  to  recognise  perfectly 
its  generic  and  specific  characters.  It  belongs  to  one  of  those  genera 
the  species  of  which  are  not  numerous,  and  are  at  present  confined  to 
the  islands  of  the  Indian  Archipelago,  or  the  warmest  countries  of 
the  Asiatic  continent.  It  belongs  to  the  genus  Cyllo — it  is  an  extinct 
species — and  is  named  C.  scpulla.  M.  Boisduval  has  examined  the 
other  fossil  insects  of  Aix,  and  differing  both  from  Curtis  and  Marcel 
de  Serres,  refers  them  to  the  extra-European  genera,  and  to  extinct 
species. 

(Kirby  and  Spence,  Introduction  to  Entomology  ;  Westwood,  Intro- 
duction to  the  Modem  Classification,  of  Insects;  Burmeister,  Manual 
of  Entomology  ;  Insect  Architecture,  Transformations,  and  Miscellanies, 
in  Library  of  Entertaining  Knowledge  ;  Newman,  Grammar  of  Ento- 
mology ;  Westwood,  Entomologist's  Textbook;  Episodes  of  Insect  Life ; 
Curtis,  Illustrations  and  Descriptions  of  the  Genera,  of  British  Insects  ; 
Stephens,  Illustrations  of  British  Entomology  ;  Carpenter,  Principles 
of  Physiology;  Newport,  Papers  on  the  Structure  of  Insects,  in 
Philosophical  Transactions,  and  Transactions  of  L'mnean  Society; 
Newport,  article  '  Insecta,'  Cyclopadia  of  Anatomy;  Catalogues  of 
Insects  in  British  Museum  ;  Insecta  Britannica.) 

INSECTIVORA.  [Carnivora.] 

INSECTS.  [Insecta.] 

INSECTS,  FOSSIL.  [Insecta.] 

INSESSO'RES,  the  name  given  by  Mr.  Vigors  to  the  Perchers, 
the  second  order  of  Birds  in  his  system,  and,  as  the  families  of  which 
it  is  composed  are  very  numerous,  he  classes  them  in  comprehensive 
sections  or  tribes,  which  he  thus  denominates  : — Fissirostres  (Cuvier), 
Dentirostres  (Cuv.),  Conirostres  (Cuv.),  Scansores  (Auct.),  Tenuirostres 
(Cuv.). 

The  Fissirostres,  according  to  Mr.  Vigors,  include  the  Mcropida>, 
the  Hirundinidoz,  the  Caprimulgidas,  the  Todida,  and  the  Halcyonidcc. 

The  Dentirostres  include  the  Muscicapidcc,  the  Laniadoz,  the 
Merulidm,  the  Sylviadm,  aud  the  Piprida:. 

The  Conirostres  comprise  the  Fringillidw,  the  Sturnida1,  the  Cor 
vidtt,  the  Buceridar,  the  Loxiadm. 

The  Scansores  consist  of  the  Ramphastida:,  the  Psittacida,  the 
Picida>,  the  Ccrthiada,  and  the  Cucidida: 

The  Tenuirostres  are  composed  of  the  Nectariniada?  (?),  Cinny- 
rida;,  Trochilida>,  Promeropidce  (?),  and  MeliphagidiC  (?). 

Mr.  Vigors  finds  the  following  parallel  analogies  by  which  the  tribes 
of  the  Insessores  represent  the  different  orders  of  the  class. 

Dentirostres       ......  Raptores. 

Conirostres  ......  Insessoris. 

Scansores   Rasorcs. 

Tenuirostres   Grallatores. 

Fissirostres   Natatorcs. 

Of  these  the  Conirostres  are  considered  by  Mr.  Vigors  the  typical 
group.    ('  Linn.  Trans.,'  xiv.) 

Mr.  M'Leay  conceives  it  to  be  demonstrated  that,  so  far  as  relates 
to  the  analogies  existing  in  nature  between  the  orders  of  Mam- 
malia and  Arcs,  the  Primates  ought  to  be  placed  as  analogous 
to  the  Insessores.  Both  are  omnivorous.  ('On  the  Comparative 
Anatomy  of  Certain  Birds  of  Cuba,'  by  W.  S.  M'Leay,  iu  '  Liuu. 
Trans.,'  xvi.) 

Mr.  Swainson,  iD  accordance  with  his  opinion  that  the  primary 


Aberrant 
Circle. 


\  Curl  i pedes. 


divisions  of  every  circular  group  aro  five  apparently,  but  three 
actually,  gives  the  following  table  as  illustrating  the 

Circle  of  tho  order  Insessores,  or  Perchers  :  — 
j  f    Bill  more  or  less  r:onic,  strong,  slightly  "j 

n,  '.  .  I  or  not  at  all  notched  ;  mouth  without  I  n  . 
Typical  <  ,  .  ..  -  ,  ,  .  ',  .  ,  ..  ,  >  Conirostres. 
Circle        I  robust,  formed  both  lor  I 

I  perching  and  walking.    Omnivorous.  J 

„  f    Bill  shorter  and  mare  compressed,"] 

a  ,  J  with  a  distinct  tooth  like  notch  ;  mouth  I        ,.  . 

Subl.ypical  <  ,,     ,  ,.     .    ,  .     ,    .  .,        '.        ..   >  JJenlnoshrs. 

C     I"       I  8CMCni"y  'b  lended  by  bristles.    Insecti-  j 
Lvorous.  J 

Bill  entire;  feet  very  short,  not 
adapted  for  walking;  position  of  the 
toos  various. 

1    Feet  formed  for  1  ?  m 
climbing.  J 

2.  Bill  long;  tongue  1  j,  . 
extensile.    Suctorial.  J 

3.  Bill  broad  at  the] 
base.    Feed  upon  the  >  Fissirostres. 

Vwing.  J 

The  table  of  analogies  set  out  by  the  same  author  is  the  same  in 
substance  with  that  of  Mr.  Vigors,  differing  only  in  the  order  in 
which  the  tribes  and  orders  arc  placed.  Mr.  Swainson,  who  excludes 
Man  from  the  Zoological  circle,  considers  the  Insessores  to  be  analogous 
to  the  Quadrumana. 

The  Dentirostres,  according  to  the  last-named  author,  include  the 
families  Laniadic  [Laniad/e],  Merulidm  [Merulio.e],  Syhiadtc  [Stl- 
viad.e],  Ampulidic  and  M  uscicapidus  [Muscicapid.k],  with  their  sub- 
families. 

His  families  of  the  Conirostres  are  Corvidcc  [Corvid.f.],  Sturnida! 
[Sturnid.e],  Fringillida:  [Fringillid.e],  Musop/iayidre[MvsovnA(}w.v:], 
aud  Bacerida:  [HORNBILLfl],  with  their  sub-families. 

Under  the  Scansores  ho  comprises  the  Rhamphastidn:  [Rhamphas- 
tid.e],  the  Psittacidte  [Psittacida:],  the  Picidw  [Picid.e],  the  Cer- 
thiadie  [Ceuthiad/e],  aud  the  Cuculidw  [Cuculid.e],  with  their 
sub-families. 

The  Tenuirostres  are  made  to  contain  the  Meliphagidcc  [Melipha- 
gid.e],  the  Cianyridie  [Cinnyridje],  the  Trochilidaz  [Trociiilid^e], 
the  Promeropidw  [Promeropid.e],  and  the  Parudisiadw  [Birds  of 
Paradise],  with  their  sub-families. 

The  Fissirostres  comprise  the  Meropidcc  [MeropiE-e],  the  Halcyon- 
idee  [Halcyonidve],  the  Trogonidai  [Trogonid;e],  the  Caprimulgid.a 
[Goatsuckers],  and  the  Uirundinicke  [Swallows],  with  their  sub- 
families. 

INSPIRATION.  [Respiration.] 

INTESTI'NA  (Intestinaux),  the  second  class  of  the  Radiata,  or 
fourth  division  of  the  animal  kingdom,  according  to  the  classification 
of  Cuvier.  In  the  '  Regne  Animal'  this  class  is  divided  into  two 
orders,  Cavitaria  and  Parenchymata,  which  include  all  the  Entozoa  of 
Rudolphi;  but  the  term  Intcstina,  if  retained  at  all,  should  be  applied 
only  to  the  true  Intestinal  Worms,  or  those  parasites  which  live  in 

j  the  intestines  of  other  animals,  and  should  exclude  the  Entozoa  which 
are  found  in  the  cellular  tissue  and  substance  of  the  different  viscera 

i  of  the  body 

The  order  Car itaria  ('vers  intestinaux  cavitaires')  of  Cuvier  cor- 
i  responds  to  the  fifth  order  JYe mat o idea  of  Rudolphi,  aud  the  group 
Calelmintha  of  Owen.    The  Parenchymata  ('vers  intestinaux  paren- 
;  chymateux')  includes  the  other  four  orders  of  Rudolphi,  Acantho- 
ccphala,  Trematoda,  Cestoidea,  aud  Cystica,  and  corresponds  to  Mr. 
Owen's  group  of  Stcrelmintha.  [Entozoa.] 
INTESTINAL  WORMS.  [Entozoa.] 

INTESTINES  are  that  portion  of  the  digestive  canal  into  which 
the  food  is  received  after  it  has  been  partially  digested  in  the  stomach, 
and  iu  which  its  further  assimilation,  the  separation  and  absorption  of 
the  nutritive  matter,  and  the  removal  of  that  which  is  excremen- 
titious,  take  place.    In  an  adult  the  intestines  consist  of  a  convoluted 
tube  of  from  30  to  40  feet  iu  length,  aud  are,  from  the  difference  of 
their  diameters  in  different  parts,  divided  into  Small  Intestiius,  which 
comprise  about  the  first  four-fifths,  and  Large  In'.eslines,  which  con- 
!  stitute  the  other  fifth  of  their  length.    The  former  again  are  divided 
into  the  Duodenum  [Duodenum],  into  which  the  .iucts  from  the  liver 
:  and  pancreas  open,  and  in  which  the  chyme  from  the  stomach  is 
|  converted  into  chyle  [Digestion  ;  Chyle]  ;  the  Jejunum,  in  which 
the  absorption  of  the  nutritive  matter  of  the  food  is  principally 
effected ;  and  the  Ileum.    The  large  intestines  are  divided  into  the 
Ccecuin,  Colon,  and  Rectum. 

The  walls  of  the  intestinal  canal  are  composed  of  three  principal 
coats  or  membranes.  The  exterior,  which  is  smooth  and  polished, 
is  called  the  peritoneal,  aud  its  priucipal  use  is  to  permit  the  free 
motions  of  the  intestines  within  the  abdomen,  and  of  their  several 
convolutions  against  each  other,  by  reuderiug  the  effect  of  friction  as 
slight  as  possible.  [Peritoneum.]  Next  to  and  within  the  peritoneal 
coat  is  the  muscular,  which  is  composed  of  two  layers  of  fibres;  an 
external,  in  which  they  are  directed  longitudinally,  and  an  internal, 
of  which  the  fibres  encircle  the  inte-tine.    By  these  the  motions  of 
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the  intestines  and  the  propulsion  of  their  contents  arc  effected;  the 
longitudinal  fibres  tending  to  shorten  each  portion  of  the  canal,  while 
the  circular  contract  its  diameter ;  and  the  two  sets  together  pro- 
ducing a  motion  of  the  tube  somewhat  like  that  of  a  worm,  whence 
it  lias  received  the  name  of  vermicular  motion.  Beneath  these  layers, 
aud  separated  from  them  by  a  stratum  of  cellular  tissue,  which  has 
been  sometimes  called  the  fourth  or  nervous  coat,  is  the  mucous 
membrane,  which  is  the  most  important  part  of  the  intestinal  canal. 

The  structure  of  these  coats  of  the  intestines  has  been  most  care- 
fully observed  by  means  of  the  microscope.  The  minute  structure  of 
the  intestines  corresponds  to  a  considerable  extent  with  what  is  met 
with  in  the  stomach.  There  are  however  differences  of  structure 
especially  in  the  mucous  coat  of  the  intestines.  We  shall  describe  first 
the  muscular  structure,  and  in  doing  this  we  shall  follow  Professor 
Kfilliker  in  his  '  Manual  of  Human  Histology.' 

The  muscular  coat  of  the  smaller  intestines  is  somewhat  thicker  in 
the  duodenum  aud  the  upper  portions,  than  in  the  lower  j  it  has  in 
general  a  thickness  of  — and  is  composed  only  of  longitudinal 
and  transverse  fibres.  The  former  are  always  less  developed,  and  do 
not  form  a  continuous  layer,  since  they  are  very  few  or  entirely  absent 
along  the  attachment  of  the  mesentery;  they  are  usually  most  distinct 
upon  the  free  border,  though  even  here  they  may  be  readily  torn  away 
with  the  serous  membrane,  so  as  at  once  to  leave  the  second  layer 
exposed.  The  latter  is  complete  and  continuous,  consisting  of  circular 
bundles,  which  not  uncommonly  anastomose  at  very  acute  angles. 

In  the  large  intestines  the  longitudinal  fibres  are  reduced  to  the 
three  ligamenta  coli,  muscul.ir  bands  of  4"' — C",  or  even  8"'  broad, 
and  !}"' — }2'"  thick,  which  commencing  upon  the  coccum  are  united 
upon  the  sigmoid  flexure  into  a  sinyle  longitudinally  fibrous  layer, 
thinner  than  in  the  small  intestines,  and  more  especially  developed  in 
the  duplicatures,  which  are  known  under  the  name  of  the  plicae 
sigmoideaj.  All  the  fibres  belong  to  the  smooth  or  non-striated 
system  of  muscular  fibres.  Many  of  them  present  knot-like  enlarge- 
ments and  frequently  zigzag  flexures,  which  produce  the  transversely 
striated  appearance  of  the  entire  bundles  of  such  muscles  so  fre- 
quently met  with  in  spirit  preparations.  The  arrangement  of  the 
fibre-cells  in  the  different  strata  is  simply  tliis,  mutually  applied  in 
their  length  and  breadth,  and  coherent: — They  are  united  into  thin 
muscular  bauds,  which  when  invested  with  a  coating  of  connective 
tissue,  and  frequently  also  united  into  secondary  bundles,  constitute 
the  thicker  or  thinner  muscular  tunics  of  the  different  regions  ;  which, 
again  are  surrounded  and  separated  from  the  contiguous  parts  by 
considerable  layers  of  connective  tissue. 

Blood-vessels  aro  very  abundant  in  the  smooth  muscles ;  and  their 
capillaries,  of  0  003'" — 0'004"',  constitute  a  characteristic  network 
with  rectangular  meshes.  Nothing  is  known  about  the  lymphatics ; 
nor  are  the  relations  of  the  nerves  yet  ascertained,  except  that  Ecker 
has  observed  the  division  of  fine  nervous  tubules  in  the  muscular 
tunics  of  the  stomach  of  the  frog  and  rabbit. 

The  mucous  membrane  of  the  small  intestines  is  thinner  than  that 
of  the  stomach,  but  more  complex  in  its  structure,  inasmuch  as 
besides  the  tubular,  or  Lieberkiihuiau  glands  it  presents  a  great 
number  of  permanent  folds  and  villi,  also  imbedded  iu  its  substance, 
peculiar  closed  follicles,  the  so-called  solitary  and  Peyer's  glands,  and, 
in  the  submucous  tissue  of  the  duodenum,  Brunner's  glands.  The 
mucous  membrane  consists  of  connective  tissue  which  is  internally 
homogeneous,  or  indistinctly  fibrillated  ;  except  where  certain  glands 
exist  there  is  but  little  submucous  tissue,  so  that  it  is  pretty  closely 
connected  with  the  muscular  tunic.  -Upon  the  inner  surface  of  the 
mucous  membrane  there  rests  a  cylinder-epithelium,  whilst  exter- 
nally towards  the  submucous  tissue  it  is  bounded  by  a  layer  of  smooth 
muscles  discovered  by  Briicke,  which  measui'es  at  most  0'0177'". 
They  are  disposed  longitudinally  and  transversely,  but  in  man  their 
slight  development  renders  it  often  very  difficult  to  discover  them. 

The  villi  of  the  small  intestines  are  small  whitish  elevations  of  the 
innermost  portion  of  the  mucous  membrane,  readily  distinguishable 
with  the  naked  eye,  aud  which  distributed  upon  and  between  the 
valvule  conniventes  through  the  whole  extent  of  the  small  intestines, 
from  the  pylorus  to  the  sharp  edge  of  the  ileoccecal  valve,  are  set  so 
close  together  as  to  give  the  mucous  membrane  its  well-known  velvety 
appearance.  They  are  most  numerous  (50  to  90  upon  a  square  line) 
iu  the  duodenum  and  jejunum,  less  so  in  the  ileum  (40  to  70  upou 
a  square  line).  In  the  duodenum  they  are  broader  and  less  elevated, 
resembling  folds  aud  lamina?  T\j"' — J"'  in  height,  — !/"  or  even 
I'"  in  breadth.  In  the  jejunum  they  appear  for  the  most  part 
to  be  conical  and  flattened ;  frequently  they  are  even  foliated  or 
cylindrical,  clavate,  or  filiform,  the  three  latter  forms  predomi- 
nating in  the  jejunum.  The  length  of  the  villi  is  from  — the 
breadth  from  — Jg"',  or  even  jyg"',  the  thickness  in  the  flattened 
forms  ^y". 

The  villi  are  composed  of  two  portions,  a  deeper  coat  belonging  to 
the  mucous  membrane,  and  an  epithelial  superficial  coat.  The  contour 
of  the  former,  or  villus  proper,  is  similar  to  that  of  the  entire  villus  ; 
it  is  simply  a  solid  process  of  the  mucous  membrane  containing  blood- 
vessels, lymphatics,  and  smooth  muscles,  whose  matrix,  through  which  a 
variable  number  of  roundish  nuclei  are  scattered,  in  general  exhibits 
no  morphological  peculiarity  more  decided  than  that  of  the  mucous 
membrane  itself,  yet  must  most  undoubtedly  be  regarded     a  meta- 
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morphosed  connective  tissue  without  any  intermixture  of  elastic 
tissue.  The  bloodvessels  of  the  villi  are  so  numerous  that  when 
well  injected  those  whose  epithelium  has  been  detached  become 
coloured  throughout;  and  in  living  animals,  or  in  those  which  nave 
just  been  killed,  each  villus  if  viewed  from  above  appears  as  a  red 
dot  surrounded  by  a  clear  ring.  In  man  every  villus  contains  a  close 
network  of  capillaries  of  0-003'" — 0-005'",  with  rounded  or  elongated 
nuclei,  which  lies  immediately  beneath  the  homogeneous  external 
layer  of  the  matrix,  and  is  supplied  by  one,  two,  or  three  small  arteries 
of  0  01"' — 0'OIG'".  The  blood  is  usually  carried  back  directly  into 
the  larger  trunks  of  the  submucous  tissue  by  a  vein  of  0-022'")"which 
does  not  arise  as  in  animals,  by  the  arching  round  of  the  artery,  but 
proceeds  from  the  gradual  confluence  of  the  finest  capillaries.  The 
relations  of  the  lacteals  in  the  villi  of  man,  have  not  hitherto  been 
perfectly  made  out ;  for  although  the  majority  of  investigators  are 
inclined,  like  the  older  observers,  to  suppose  that  they  commence  by 
one  or  two  ccccal  branches,  yet  recently  several  observers  have  con- 
tended for  tho  view  that  they  originate  in  a  filiform  manner.  On 
this  subject  Professor  Kblliker  remarks  that  in  the  human  subject  ho 
has  never  succeeded  in  meeting  with  villi  distended  with  chyle,  and 
in  empty  ones,  he  has  been  unable  to  obtain  any  decisive  evidence  ; 
on  the  other  hand,  in  animals,  he  feels  certain  that  in  many  cases  only 
a  single  lacteal  which  has  a  ccccal  and  frequently  enlarged  end,  and 
whose  diameter  is  much  greater  than  that  of  the  capillaries,  traverses 
the  axis  of  the  villus.  He  says  he  believes  that  all  the  narrow  cylin- 
drical and  filiform  villi  will  be  found  to  present  this  condition,  but 
that,  on  the  other  hand,  the  number  and  mode  of  origin  of  the  lacteals 
may  possibly  be  different  in  the  broad  and  foliaceous  forms. 

In  addition  to  these  organs  the  villi  also  contain,  as  Briicke  dis- 
covered a  short  time  ago,  a  thin  layer  of  longitudinal  smooth  muscles, 
situated  more  centrally  round  the  lacteals;  these  however  are  not 
always  distinct  in  man,  they  produce  contractions  of  the  villi,  which 
are  very  evident  immediately  after  death,  and  which,  according  to 
Briicke,  are  also  perceptible  in  the  living  animal.  They  have  in  all 
probability  an  important  influence  over  the  propulsion  of  the  chyle, 
and  of  the  venous  blood  in  the  villi — always  supposing  that  there  is 
no  objection  to  the  assumption  that  they  perform  repeated  contractions 
during  life.  Nothing  is  known  of  nerves  in  the  villi.  The  epithelium 
of  the  villi  and  of  the  rest  of  the  surface  of  the  mucous  membrane, 
although  it  is  very  intimately  united  with  the  deeper-seated  parts 
during  life,  only  becoming  detached  accidentally  or  by  disease, 
separates  very  readily  in  the  dead  subject,  and  can  only  be  observed 
in  perfectly  fresh  portions  of  intestine.  It  consists  everywhere  of  a 
simple  layer  of  cylindrical  cells  slightly  narrowed  below  of  0'01"' — 
0  012'"  in  length  and  0-003'"— 0-004'"  in  breadth,  whose  contents  are 
usually  nothing  but  fine  granules,  and  an  oval,  clear,  vesicular  nucleus, 
provided  with  one  or  two  nucleoli.  During  life,  these  evils,  which 
agree  in  all  their  chemical  characters  with  the  deeper  cells  of  the 
oral  epithelium,  are  so  intimately  united,  that  even  after  death  their 
contours  in  a  longitudinal  view,  are  at  first  either  not  at  all  or  only 
indistinctly  distinguishable,  though  on  the  surface  they  have  the 
appearance  of  a  beautiful  mosaic.  The  cylinders  only  become  quite 
distinct  when  they  are  either  spontaneously  or  artificially  detached, 
a  process  which  usually  takes  place  in  such  a  manner  that  they  hang 
together  in  continuous  portions,  all  the  cells  covering  a  villus,  some- 
times coming  off  together  like  the  calyptra  of  a  moss. 

The  addition  of  water  to  these  cells  produces  a  separation  of  the 
cell-contents  from  the  broad  end,  giving  rise,  in  separate  cells,  to  the 
appearance  of  a  membrane  thickened  upon  one  side,  and,  in  series  of 
cells  or  entire  villi,  to  that  of  a  peculiar  structureless  coat,  like  the 
cuticle  of  plants ;  by  its  longer  action,  however,  or  by  that  of  the 
intestinal  fluids,  the  bursting  of  the  cells  produces  apertures  in  them, 
or  they  become  distended  into  large  pyriform  clear  vesicles. 

We  may  here  refer  to  the  changes  which  the  epithelial  cells  and 
the  villi  in  general  undergo  during  digestion.  The  most  striking 
circumstance  is  the  occurrence  of  fat-globules  in  different  parts  of  the 
villi,  which  may  always  be  observed  during  the  formation  of  a  fatty 
milk-white  chyle.  The  succession  of  the  morphological  steps  is  as 
follows  : — The  fat  contained  in  the  chyme  at  first  enters  only  isolated 
epithelial  cells  in  different  regions  of  the  villi,  so  that  in  each  we  soon 
observe  a  large  ovate  shining  drop. 

The  number  of  these  fat-cells  rapidly  increases,  and  then  the  villi 
acquire  a  very  peculiar  appearance,  often  as  if  beset  with  pearls,  from 
the  irregular  alternation  of  cells  filled  with  fat,  and  consequently 
bright  and  shining,  with  those  which  are  empty  and  pale.  In  the 
end  all  the  cells  become  filled  with  these  drops,  and  the  epithelium 
appears  quite  dark  by  transmitted,  but  whitish  by  reflected  light, 
giving  its  aspect  to  the  whole  villus. 

With  the  repletion  of  the  entire  epithelial  covering  of  the  villus, 
absorption  commences,  but  up  to  this  time  nothing  has  entered  the 
lacteals.  This  however  soon  takes  place,  and  the  first  indication  we 
observe  is  the  breaking  up  of  the  large  drops  of  fat  in  the  cells  into 
many  tolerably  minute  fatty  molecules.  When  this  has  occurred, 
these  drops  penetrate  by  degrees  from  all  sides  into  the  parenchyma 
of  the  villus  itself,  fill  it  more  and  more,  and  at  last  enter  the  central 
lacteal,  whose  whole  length  they  eventually  occupy.  In  the  mean- 
while, fresh  fat  has  been  continually  passing  in  from  the  intestinal 
canal,  not  in  the  form  of  large  drops  however,  but  henceforward  in 
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small  molecules  or  drops  of  the  same  kind  as  those  which  were  at 
first  developed  secondarily  in  the  cells.  On  the  other  hand,  at  a 
subsequent  period,  wo  not  uncommonly  meet  in  the  interior  of  tbfl 
villi  with  largo  round  drops,  which  appear  especially  iuclLnod  to 
form  considerable  accumulations  at  their  apex.  In  man  the  process 
is  probably  the  same  as  in  animals.  These  observations  demonstrate 
that  fatty  matters  are  absorbed  as  Hueh,  and  are  not  saponified  ;  on  tho 
other  hand,  it  cannot  at  present  bo  certainly  stated  how  it  is  possible 
that  they  penetrate  the  membrane  of  tho  epithelial  Oells,  the 
parenchyma  of  the  villi,  and  the  walls  of  the  lacteals. 

The  whole  process  may  be  compared  to  the  imbibition  of  an  emul- 
sive fluid,  such  as  milk,  by  a  porous  body  ;  and  tho  fatty  molecules 
of  the  chymo  are  probably  absorbed  simply  in  consoquenco  of  their 
being  carried  along  with  its  fluid  part.  While  digestion  is  going  on, 
we  frequently  fiud  the  whole  parenchyma  of  tho  villi  densely  Idled 
with  small  uucloi,  here  and  there  surrounded  by  cell-membranes — 
elements  which  are  never  entirely  absent  in  a  villus,  but  are  at  other 
times  far  fewer,  and  particularly  are  not  to  be  distinguished  in  its 
interior. 

The  small  intestines  contain  two  kinds  of  true  glands ;  1 ,  tubular 
glands,  which  are  disposed  over  the  whole  mucous  membrane ;  2, 
racemose  glands,  in  the  submucous  tissue  of  the  duodenum. 

The  Racemose  Glands,  or  as  they  are  commonly  named,  after  their 
discoverer,  Brunner's  Glands,  form,  at  the  commencement  of  the  duo- 
denum, upon  the  outer  side  of  the  mucous  membrane,  a  continuous 
layer,  which  is  best  developed  and  thickest  close  to  the  pylorus,  where 
it  constitutes  a  considerable  glandular  ring,  and  extends  about  as 
far  as  the  aperture  of  the  biliary  ducts.  If  the  two  layers  of  the 
muscular  tissue  be  dissected  oil'  a  stretched  or  distended  duodenum, 
the  glands  may  readily  be  recognised  as  yellowish  flattened  bodies  of 
1J" — 14"'(ou  the  average  i'" — {"'),  with  their  angles  rounded  off,  which 
inclosed  within  a  little  connective  tissue,  lie  close  to  the  mucous  mem- 
brane, and  send  short  excretory  ducts  into  it.  In  their  minute 
structure,  Brunner's  glands,  the  terminal  vesicles  of  which  measuro 
0-03'" — frOS"',  even  0  08"',  agree  perfectly  with  the  racemose  glands  of 
the  mouth  and  oesophagus.  Their  secretion  is  an  alkaline  mucus,  in 
which  no  formed  elements  are  contained,  having  no  digestive  action 
upon  coagulated  protein  compounds,  and  probably  merely  subservient 
to  mechanical  ends. 

The  Tubular,  or  Lieberkiihnian  Glands  (cryptm  mucosae),  are  dis- 
tributed over  the  whole  small  intestines  including  the  duodenum  as 
innumerable  straight  narrow  cceca,  which  occupy  the  entire  thickness 
of  the  mucous  membrane,  and  are  frequently  slightly  enlarged  at  their 
extremities,  though  hardly  ever  dichotomously  divided.  The  best 
idea  of  their  number  is  obtained  by  viewing  the  mucous  membrane 
either  from  above  or  in  vertical  section,  under  a  low  power.  In  the 
latter  case  we  see  the  coeca  standing  close  together,  almost  like 
palisades ;  in  the  former  we  observe  that  tho  glands  do  not  occupy 
the  whole  surface,  but  only  the  interspace  between  the  villi ;  here 
however  they  exist  in  such  numbers  as  to  leave  no  intervals  of  any 
width,  the  mucous  surface  between  the  villi  appearing  pierced  like  a 
sieve.  Even  on  Peyer's  patches,  and  over  the  solitary  follicles,  these 
glands  are  to  be  met  with  ;  but  in  man  they  leave  those  portions  of 
the  mucous  membrane  which  lie  immediately  over  the  centre  of  the 
follicles  free,  and  therefore  are  arranged  like  wings  around  the 
follicles. 

The  length  of  the  Lieberkiihnian  glands  equals  the  thickness  of  the 
mucous  membrane  and  varies  from  V" — their  breadth  is  0'028"' — 
0-036'",  that  of  their  aperture,  002'"— 0"03'".  They  are  composed  of 
a  delicate  homogeneous  membrana  propria,  and  of  a  cylindrical 
epithelium,  which  even  during  chylification  never,  like  that  of  the 
intestine,  contains  fat ;  their  cavity  is  tilled  during  life  by  a  clear  fluid 
secretion,  the  so-called  intestinal  juice,  which  however  becomes 
rapidly  changed  after  death,  or  on  the  addition  of  water,  so  that  the 
glands  appear  to  be  filled  with  cells,  or  with  a  granular  mass. 

The  most  important  of  the  Closed  Follicles  are  Peyer's  patches 
(glaudute  agminatae).  They  are  rounded  flattened  organs,  invariably 
situated  along  that  surface  of  the  intestine  which  is  opposite  the 
mesentery;  they  are  most  distinct  upon  the  inner  surface,  where  they 
appear  as  rather  depressed  smooth  spots,  without  any  very  sharp 
definition,  but  they  are  also  recognisable  from  the  exterior  by  the 
slight  elevation  to  which  they  give  rise ;  by  transmitted  light  they 
look  like  mere  opaque  portions  of  the  membrane.  These  patches  are 
usually  the  most  abundant  in  the  ileum,  but  they  are  not  uncommonly 
to  be  met  with  in  the  lower  part  of  the  jejunum;  occasionally  they 
exist  in  the  upper  portion  close  to  the  duodenum,  and  even  in  the 
inferior  horizontal  portion  of  the  duodenum  itself.  Ordinarily  there 
are  20  to  30  of  them ;  but  when  they  are  found  higher  up  there  may 
he  as  many  as  50  to  GO  ;  but  they  are  always  most  closely  set  iu  the 
lowest  portion  of  the  ileum.  The  dimensions  of  the  separate  patches 
are  in  general  the  larger  the  closer  they  are  to  the  ccecuni ;  their 
length  is  usually  5"' — but  may  diminish  to  3"',  and  increase  to 
3"'— 5"',  or  even  1';  then-  breadth  varies  from  3'"  to  5"',  or  9"'. 
Where  the  patches  lie  the  valvulse  couniventes  are  usually  interrupted ; 
in  the  jejunum  however  these  folds  are  also  to  be  met  with  upon  the 
Peyer's  patches  and  in  the  ileum ;  rows  of  closely-set  villi  often  take 
their  place.  More  minutely  examined,  every  Peyer's  patch  is  seen  to 
be  an  aggregation  of  closed  follicles  of  \"' — — 1"'  iu  diameter,  either 


rounded  or  slightly  conical  towards  the  intestinal  cavity,  which  lie 
partly  in  tho  mucous  membrane  itself,  partly  iu  the  Htihinuciue 
tissue  ;  and  aro  on  the  one  side  not  more  than  ()•()£"' — 0'03"'  distant 
from  the  mucous  surface,  while  on  tho  other  they  are  iu  immediate 
contact  with  tho  muscular  tunic,  which  is  here  somewhat  more  closely 
united  with  the  mucous  membrane. 

Viewed  from  the  interior  of  the  intestine  their  most  striking  feature 
in  man  is  the  presence  of  many  small  rounded  depressions  if" — J'" — 1"' 
apart,  which  corresponds  with  the  separate  follicles,  and  whose  floor 
is  indeed  rendered  slightly  convex  by  tho  latter,  but  which  present 
no  villi  whatever.  The  remainder  of  the  patch  is  occupied  by  com- 
mon villi,  or  by  reticulated  folds,  and  by  the  apertures  of  the 
Lieberkiihnian  glands ;  the  latter  aro  disposed  around  the  Blight 
elevations  produced  by  the  follicles  in  circlets  of  0  to  10  and  more 
apertures,  the  coroiuc  tubulorum  of  authors. 

The  Solitary  Follicles  (glanduhc  solitaria;)  resemble  the  separate 
elements  of  Peyer's  patches  so  closely  in  size,  contents,  and  general 
structure,  that  there  is  no  reason  for  considering  them  as  distinct, 
particularly  as  the  number  of  follicles  is  subject  to  all  possible 
varieties,  and  since,  in  animals  at  least,  we  find  Peyer's  patches  with 
2 — 3 — 5  follicles.  In  man,  as  all  writers  justly  agree,  their  number  is 
exceedingly  inconstant ;  sometimes  not  one  can  be  found,  whilst  iu 
other  cases  the  whole  intestines,  as  far  as  the  margins  of  the  ileoeoecal 
valve,  is  thickly  beset  with  them ;  or,  lastly,  they  may  occur  in  the 
ileum  and  jejunum,  but  in  no  very  great  number.  Their  entire 
absence  must  probably  bo  considered  abnormal,  since  they  are  con- 
stant iu  newly-born  children,  behig  more  abundant  iu  the  jejunum 
than  in  the  ileum.  The  miliary  v  ssicles  however,  which  are  often  met 
with  in  immense  quantities  in  ihe  small  intestines  and  stomach  in 
catarrhal  affections  of  tho  alimentary  tract,  may  very  probably  be 
entirely  or  partially  pathological,  since  the  occurrence  of  such  follicles 
has  been  demonstrated  in  other  organs  also  (in  the  liver,  according 
to  Vorhow).  The  solitary  follicles  have  the  same  structure  as  the 
elements  of  the  patches,  only  they  occur  also  in  the  mesenteric  border, 
and  support  villi  upon  their  intestinal  surface,  which  is  usually 
somewhat  convex. 

Professor  Kolliker  expresses  himself  as  decidedly  opposed  to  the 
notion  that  the  follicles  of  Peyer's  patches  have  any  apertures.  Of 
their  functions  he  says  : — "  They  and  the  follicles  of  the  intestine  in 
general  appear  to  me  to  be  closed  glandular  organs,  analogous  to  the 
splenic  follicles,  the  tonsils,  and  the  lymphatic  glands,  which  contain 
peculiar  elements  and  a  vascular  network.  In  these  a  constant 
development  of  cells  takes  place,  and  at  the  .same  time  substances  are 
elaborated  from  the  plasma,  supplied  by  the  bloodvessels,  and  perhaps 
also  from  matters  not  of  a  fatty  nature,  absorbed  from  the  intestine, 
a  part  of  which  in  all  probability  is  at  once  taken  up  by  the  internal 
bloodvessels,  while  the  larger  proportion  is  excreted,  and  absorbed  by 
the  lymphatics." 

The  structure  of  the  mucous  membrane  of  the  large  intestines 
agrees  so  closely  with  that  of  the  small  intestines,  that  it  need  not  be 
described  separately.  With  the  exception  of  the  rectum  it  has  no 
proper  folds,  for  the  transversely  fibrous  muscular  layer  also  enters 
into  the  plica)  sigmoidere.  The  villi  are  absent  from  the  edge  of  the 
ileoccecal  valve.  The  glandular  organs  are  Lieberkuhn's  glands  and 
solitary  follicles.  The  latter  are  arranged  close  together  in  the  pro- 
cessus vermicularis,  and  are  very  frequent  in  the  rectum  and  ccecum, 
and  are  also  usually  more  abundant  in  the  colon  than  in  the  small 
intestines.    [Digestion  ;  Food  ;  Stomach  ;  Bile  ;  Liver.] 

INTESTINES,  SMALL.  [Intestines.] 

INTRICAUIA,  a  small  Polypifer  from  the  Oolitic  rocks  of  France, 
allied  to  Cdlaria. 

INULA,  a  genus  of  Plants  belonging  to  the  natural  order  Compositce 
and  the  sub-order  Asteracece.  It  has  a  many-flowered  heterogamoug 
head.  Florets  of  the  ray  female  in  one  row,  sometimes  by  abortion 
sterile,  usually  ligulate,  sometimes  somewhat  tubular  and  trifid ; 
those  of  the  disc  hermaphrodite,  tubular,  5-toothed  ;  involucre 
imbrico.ted  in  several  rows ;  receptacle  flat  or  somewhat  convex,  naked; 
anthers  with  2  seta:  at  the  base ;  achenium  without  a  beak, 
tapering,  or  in  /.  Ilelcniuni  4-cornered;  pappus  uniform  in  one  row, 
composed  of  capillary  roughish  seta). 

/.  Jlclenium,  Elecampane,  is  found  in  pastures  in  various  parts  of 
Europe.  It  is  a  native  of  Great  Britain.  It  has  a  thick  branching 
root,  which  is  aromatic,  bitter,  and  mucilaginous.  The  stem  is  3  feet 
high,  leafy,  round,  furrowed,  solid,  branched,  and  most  downy  in  the 
upper  part.  The  leaves  are  large,  ovate,  serrated,  and  veiny  ;  downy 
and  hoary  at  the  back,  radical,  1-stalked ;  the  rest  sessile,  clasping 
the  stem.  Flower-heads  solitary  at  the  downy  summits  of  the 
branches,  2  inches  broad,  of  a  bright  yellow  colour;  the  scales  of 
the  involucre  broad,  recurved,  leafy,  finely  downy  on  both  sides;  rays 
very  numerous,  long,  and  narrow,  each  terminating  in  three  unequal 
teeth  ;  achenia  quadrangular,  smooth  ;  pappus  roughish  ;  receptacle 
reticulated,  not  quite  smooth  or  naked.  Various  preparations  of  the 
boiled  root  have  been  recommended  mixed  with  sugar  to  promote 
expectoration  and  to  strengthen  the  stomach.  Some  think  a  spirituous 
extract  contains  most  of  its  aromatic  and  tonic  properties.  The 
plant  is  generally  contained  in  rustic  gardens  on  account  of  its  many 
reputed  virtues.  Jnulin,  the  peculiar  property  contained  iu  the  root, 
is  a  white  powder,  like  starch,  is  insoluble  in  cold,  and  soluble  in  ho*1 
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water,  from  which  it  is  deposited  on  cooling ;  and  this  distinguishes  it 
from  starch.  With  iodine  it  gives  a  greenish-yellow  compound, 
which  is  not  permanent.  Inuliu  is  distinguished  from  gum  by  its 
insolubility  in  cold  water,  and  by  not  giving  saccholactic  acid  when 
digested  in  nitric  acid. 

/.  Conyza  has  the  leaflets  of  the  involucre  all  linear.  Leaves  ovate- 
lanceolate,  downy,  denticulate ;  lower  leaves  narrowed  into  a  footstalk; 
florets  of  the  ray  subligulate  ;  fruit  terete.  It  is  the  Conyza  squarrosa 
»f  Smith.  The  stem  is  from  one  to  two  feet  high,  leafy ;  heads 
corymbose.  The  flowers  yellow,  those  of  the  circumference  between 
tubular  and  ligulate,  deeply  divided  on  the  inner  side.  It  is  found  on 
calcareous  soils  iu  Great  Britain,  and  is  known  by  the  name  of  Plough- 
man's Spikenard. 

/.  crithmoida  has  the  leaflets  of  the  involucre  linear,  taper  pointed ; 
leaves  fleshy,  linear,  obtuse,  or  with  three  points.  The  stem  about  a 
foot  high,  slightly  branched  near  the  top,  each  branch  terminating  in 
11  solitary  head  with  an  orange-coloured  disc  and  yellow  rays.  It  is 
found  on  rocks  and  in  muddy  salt  marshes  by  the  sea.  It  is  called 
Golden  Sampline. 

INULIN.  [Inula. 

INUUS,  a  genus  of  Monkeys.  [Qoadrumana.] 
INVOLU'CRUM,  in  Botany,  is  any  collection  of  bracts  round  a 
cluster  of  flowers.  In  umbelliferous  plants  it  consists  of  separate 
narrow  bracts  placed  in  a  single  whorl ;  in  many  composite  plants 
these  organs  are  imbricated  in  several  rows.  If  the  bracts  belong  to 
a  secondary  series  of  the  inflorcsence,  as  in  the  partial  umbels  of  an 
apiaceous  plant,  or  in  the  solitary  florets  of  Echinops,  they  form  an 
involucel.  The  most  singular  state  of  the  involucium  is  that  which 
is  found  iu  the  genera  Castanca,  FttffUS,  Qurrcus,  &c,  where  it  forms  a 
cup,  or  closed  cover,  remarkable  in  the  European  species  of  those 
genera,  but  much  more  so  iu  the  species  of  India. 

IOLITE,  a  Mineral,  also  called  Dichnrite  and  Cordierite.  It  belongs 
to  the  group  of  anhydrous  silicates  of  alumina.  It  crystallises  in 
rhombic  and  hexagonal  prisms,  and  usually  occurs  in  C-  or  12-sided 
prisms,  or  disseminated  in  masses  without  distinct  form.  The 
cleavage  is  indistinct ;  but  the  crystals  are  often  separable  into  layers 
parallel  to  the  base.  The  colour  is  of  various  shades  of  blue — often 
deep  blue  in  the  direction  of  the  axis,  and  yellowish-gray  transversely. 
The  streak  is  uncoloured.  Lustre  and  appearauce  much  like  that  of 
glass.  Transparent  to  translucent.  It  is  brittle,  and  has  a  hardness  of 
7  to  7 '5.  Its  specific  gravity  is  2'6  to  2'7.  A  specimen  from  Connecticut, 


United  States,  had  the  following  composition : — 

Silica   48-3 

Alumina   32°5 

Magnesia       .......  lO'O 

Protoxide  of  Iron   6-0 

Protoxide  of  Manganese       ....  O'l 

Water      .      .    3-1 
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Before  the  blow-pipe  it  fuses  with  difficulty  to  a  bin-!  glass  resembling 
the  mineral.  It  is  distinguished  by  this  property  from  blue  quartz, 
for  which  alone  it  could  be  mistaken. 

Iolite  is  found  at  Boileumais  iu  Bavaria,  Areudal  iu  Norway,  Cabo 
de  Gata  iu  Spain,  Tunaberg  in  Finland,  also  in  Greenland,  Ceylon,  and 
the  United  States.  It  is  occasionally  employed  as  an  ornamental  stone, 
and  when  cut  it  presents  different  shades  of  colour,  hence  one  of  its 
names,  Dichreite  (Si'xfoia).    Iolite  refers  to  its  violet  colour  (IStts). 

When  Iolite  is  exposed  to  the  air  and  moisture  it  undergoes  a 
gradual  alteration.  It  absorbs  water,  aud  becomes  converted  into  a 
hydrate.  It  then  assumes  a  foliated  micaceous  structure  resembling 
talc.  Hydrous  Iolite,  Chlorophyllite,  and  Esmarkite  are  names  that 
have  been  given  to  altered  Iolite,  and  Fahlunite  and  Gigantolite  have 
probably  the  same  origin. 

(Dana,  Mineralogy.) 

IONE,  or,  as  it  is  sometimes  wiitten,  JONE,  a  parasitic  genus  of 
Crustaceans,  placed  by  Desmarest  under  the  Isopoda,  but  by  Latreille, 
who  established  the  sub-genus,  under  the  Amphipoda.  The  latter 
founded  his  separation  on  the  figure  given  by  Montagu  under  the 
denomination  of  Oniscus  thoracicus  ('  Linn.  Trans.,'  ix.  iii.  3,  i) ;  and 
observes  that  it  presents  particular  characters  which  place  it  at  a 
distance  from  all  the  other  forms  of  the  order.  The  body  i3  composed 
of  about  fifteen  joints,  which  are  only  to  be  distinguished  by  lateral 
incisions  in  the  form  of  teeth.  The  four  antennas  are  very  short : 
the  external  ones,  longer  than  the  two  others,  are  only  visible  when 
the  animal  is  seen  on  the  back.  The  first  two  segments  of  the  body 
in  the  female  are  each  provided  with  two  elongated  fleshy  flattened 
oar-like  cirrhi.  The  feet  are  short,  hidden  under  the  body,  and 
hooked.  The  last  six  segments  are  furnished  with  lateral  fleshy 
elongated  fasciculated  appendages,  which  are  simple  in  the  males,  but 
in  the  form  of  oars  in  the  other  sex.  At  the  posterior  extremity  of 
the  body  are  six  other  appendages,  which  are  simple  and  curved,  two 
of  them  being  longer  than  the  others.  The  abdominal  valves  are 
very  large,  cover  all  the  lower  part  of  the  body,  aud  form  a  species  of 
receptacle  for  the  eggs. 

This  parasite  hides  itself  under  the  shell  of  Callianassa  subterranea 
[Calliaxassa],  and  there  forms  a  tumor  on  one  of  its  sides.  Montagu 
extracted  it,  and  kept  it  alive  for  some  days.  The  females  are  always 
accompanied  by  their  males,  which  are  very  inferior  in  size,  and  fix 


themselves  firmly  upon  the  abdominal  appendages  of  the  former  by 
means  of  their  claws.  Latreille,  whose  account  we  have  given,  speaks 
of  it  as  rare,  and  remarks  that  iu  its  habits  it  approaches  to  Bopyrus. 
[IsoroDA.]    (Montagu,  '  Linn.  Trans.') 


lunt  ihoracica.    a,  female  ;  b,  male. 


IONIDIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Violacece.  It  has  5  Bepals  not  prolonged  at  the  base  ;  corolla  unequal, 
2-lipped,  consisting  of  5  petals,  the  lowest  of  which  is  very  large  and 
unguiculate  :  stamens  5,  hypogyuous,  unequal,  the  two  anterior  having 
anthers  that  are  often  appendiculate  ;  capsule  protected  by  the  per- 
manent sepals ;  petals  and  stamens  few,  or  many-seeded  The  species 
are  herbaceous  plants  or  shrubs. 

/.  Ipecacuanha  is  a  native  of  the  forests  of  Brazil.  It  has  alternate 
lanceolate  ovate  leaves,  serrated,  acute  at  each  end  ;  stipules  ovate- 
lanceolate,  acute,  membranous,  ribbed  in  the  middle ;  sepals  semi- 
pinnatifid  ;  lower  petal  very  large,  transversely  elliptical.  The  roots 
are  emetic,  and  are  often  collected  as  a  substitute  for  the  true 
Ipecacuanha. 

/.  Poaya  is  found  in  fields  in  the  western  parts  of  Minas  Geraes,  and 
elsewhere  in  Brazil.  It  is  a  very  shaggy  plant.  The  stem  suffruticose, 
usually  simple  ;  leaves  alternate,  subsessile,  ovate,  somewhat  cordate 
at  the  base,  rather  acute,  obsoletely  toothed ;  stipules  linear,  scarious, 
quite  entire,  hardly  perceptible ;  lower  petal  very  large,  broadly 
obcordate  ;  filaments  bearded  on  the  outside  at  the  apex;  membranous 
process  of  the  anthers  very  small.  Boots  emetic,  and  like  the  last 
species  substituted  for  true  Ipecacuanha. 

/.  microphyllum  is  found  at  Quito  near  the  foot  of  Chimborazo. 
The  stems  are  somewhat  quadrangular,  smooth  on  the  angles,  downy 
on  the  sides,  filiform,  erect,  apparently  not  above  one  foot  high,  if 
so  much.  The  leaves  are  all  opposite,  ovate,  wedge-shaped,  and 
entire  at  the  base,  with  two  or  three  coarse  serratures  on  each  side 
towards  the  point,  covered  sparingly  on  each  side  with  short  fine  down ; 
the  stipules  are  membranous,  linear-ovate,  acuminate,  longer  than  the 
very  short  petioles ;  flowers  small,  axillary,  solitary,  and  erect;  pedun- 
cles filiform,  slightly  downy,  twice  as  long  as  the  leaves ;  sepals  ovate- 
acute,  with  a  little  fine  down  along  the  middle  of  the  back ;  lip  pandu- 
riform,that  is,  unguiculate,  roundish,  emarginate,  with  the  claw  almost 
rhomboidal  from  the  projection  of  its  sides  at  opposite  points.  It  is 
stated  to  be  a  specific  in  Elephantiasis  tuberculata,  the  '  Mai  de  San 
Lazaro  '  of  the  Spanish  Americans,  and  '  Cocobay  '  of  Jamaica.  Dr. 
Bancroft  speaks  most  favourably  of  its  effects  in  this  disease.  It  is 
known  by  the  name  of  '  Cuchunchully '  in  its  native  country.  There 
is  some  difference  of  opinion  as  to  the  exact  species  which  furnishes 
this  preparation. 

I.  parviflorum  has  roots  extremely  like  Ipecacuanha  in  appearance 

and  properties. 

I.  brevicaule  is  a  Brazilian  plant.  It  is  emetic,  and  a  powder  of  the 
root  rubbed  up  with  sugar  and  milk  furnishes  an  agreeably  sweet 

medicine. 

/.  urticafolium  is  also  an  emetic  of  the  same  country. 
IC-RA,  or  JORA,  a  genus  of  Birds  established  by  Dr.  Horsfield,  and 
placed  by  Mr.  Swainson  among  his  Brachypodinw,  or  Short-Legged 

Thrushes.  [Merulid^;.] 

IPECACUANHA.  [Cephaelis.] 
IPH^ROCERA.  [Borbokus.] 

IPOMjEA,  a  genus  of  Plants  of  the  natural  family  of  Convolvulacea, 
which  is  very  closely  allied  to  Convolvulus,  or  Bindweed,  whence  has 
been  derived  its  name.  From  the  more  minute  investigations  of 
modern  botanists  considerable  changes  have  taken  place  in  the 
nomenclature  of  the  species  sometimes  referred  to  this  genus  and 
sometimes  to  other  nearly  allied  genera.  M.  Choisy,  who  has  most 
recently  examined  the  Oriental  Convolvulacea,  excludes  many  species 
usually  referred  here,  and  forms  the  genus  of  the  species  of  Ipomcea 
and  Convolvulus  of  authors.  Ipomcea  has  a  5-sepaled  calyx,  a  cam- 
pauulate  corolla,  with  five  stamens  included  within  it ;  style  single ; 
stigma  bilobed ;  lobes  capitate ;  ovary  2-celled  ;  cells  2-seeded  ;  capsule 
2-celled.  The  species  are  very  numerous,  aud  found  in  the  tropical 
parts  of  Asia,  Africa,  and  America.  A  few  ascend  the  mountains  in 
such  latitudes. 

Most  of  the  species  are  ornamental ;  others  have  been  removed  to 
Quamoclit,  Argyreia,  Pharbitis,  &c,  and  one  of  the  most  useful  as  an 
article  of  diet  in  tropical  countries,  to  Batatas.  B.  edulis  produces 
the  tubers  so  well  known  by  the  name  of  Sweet  Potatoes.  [Batatas.] 

/.  Turpethum  is  found  in  the  East  Indies,  Malayan  Archipelago, 
Australia,   Timor,  Otaheite,  Friendly  Islands,  Marianne  Islands, 
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Tiniau,  &c.  Its  root  is  porenniaL  Tlio  steins  twiuing,  several 
fathoms  long,  from  3-  to  4-sided,  a  little  downy,  with  winged  angles  ; 
leaves  stalked,  varying  in  form  from  cordate  to  linear,  all  pointed 
and  lobed,  or  angular  and  downy ;  peduncles  axillary,  downy,  many- 
flowered  ;  flowors  large  aud  white ;  bracts  oval,  concavo,  velvety, 
deciduous;  ovary  seated  on  a  largo  glandular  disc;  stigma  24obed  ; 
capsules  involved  in  the  dry  calyx,  absolutely  4-sided,  2-celled, 
opening  at  the  apex  by  a  kind  of  operculum  ;  seeds  round,  black, 
one  in  each  cell.  The  root  has  been  long  employed  in  India  as  a 
common  purgative.  The  bark  of  the  roots  is  the  part  employed  by 
the  natives,  as  it  contains  all  the  active  properties  ;  they  use  it 
fresh,  rubbed  up  with  milk.  About  six  inches  in  length  of  a  root  as 
thick  as  the  little  finger  they  reckon  a  common  dose.  (Roxb.)  It  is 
reckoned  an  excellent  substitute  for  jalap,  and  is  free  from  the 
nauseous  taste  and  smell  of  that  drug.  The  plant  is  a  native  of  all 
parts  of  continental  and  probably  of  insular  India  also,  as  it  is  said 
to  be  found  in  the  Society  and  Friendly  Isles  and  the  New  Hebrides. 

/.  macrorhiza  is  supposed  to  be  the  Convolvulus  Jalapa  of  Linnaeus. 
It  is  a  plant  inhabiting  the  sandy  soil  of  Georgia  aud  the  Carolinas, 
with  white  insipid  farinaceous  roots,  weighing  from  40  to  50  lbs.  It 
is  said  to  possess  no  purgative  properties,  but,  like  Batatas,  consists 
chiefly  of  saccharine  and  farinaceous  matter. 

/.  pandurata  is  common  in  North  America,  in  sandy  fields  and  by 
fences,  from  Canada  to  Florida.  It  is  the  Mechameck  of  tha  Indians. 
It  has  a  very  large  root,  2  or  3  feet  long  and  as  thick  as  the  arm,  of  a 
yellow-ochre  colour.  The  stem  is  downy  ;  leaves  on  long  stalks, 
broadly  cordate,  entire,  acuminate,  slightly  repand  ;  peduncles 
many  flowered,  cymose  longer  than  the  petioles  ;  corolla  large,  cam- 
panulate,  white,  dull  purple  towards  the  base  ;  stamens  white,  the 
length  of  the  tube.  The  powdered  root  acts  like  rhuburb  ;  it  requires 
to  be  given  in  larger  doses  than  jalap.  It  has  an  American  reputation 
as  a  remedy  for  calculous  affections,  and  in  cases  of  gravel. 

/.  Purya  (I.  Jalapa  of  Nuttall)  is  found  on  the  eastern  declivity 
of  the  Mexican  Andes  near  Chiconquiaco,  and  near  San  Salvador 
on  the  eastern  face  of  the  Cofre  de  Perote,  at  an  elevation  of  about 
6000  feet  above  the  sea ;  and  on  the  mountains  near  Orizaba.  It 
has  a  tuberous  fleshy  root,  with  numerous  roundish  tubercles.  Stem 
smooth,  brownish,  very  slightly  rough ;  leaves  stalked,  the  first 
hastate,  the  succeeding  ones  cordate,  acuminate,  mucronate,  smooth ; 
peduncles  axillary,  2-flowered,  twisted,  the  length  of  the  corolla; 
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sepals  obtuse,  mucronate,  smooth  ;  corolla  purple,  with  a  long  some- 
what clavate  tube,  and  an  undulated  limb  with  5  plaits ;  filaments 
pmooth,  unequal,  longer  than  the  tube  of  the  corolla;  anthers  linear, 
projecting  ;  stigma  capitate,  deeply  furrowed  ;  capsule  2-celled  ;  cells 
2-seedt  d.  It  has  long  been  employed  as  a  medicinal  agent,  and 
NAT.  nisT.  div.  vol.  in 


is  considered  by  the  traders  in  jalap  to  be  extremely  similar  in  quality 
to  the  true  plant;  and  as  it  is  the  more  abundant  and  larger  of  the 
two,  at  least  in  some  districts,  tho  probability  is  that  it  also  forms  a 
part  of  tho  imported  samples  of  this  drug. 

/.  Orizabcnais  is  native  of  the  temperate  parts  of  the  state  of  Oaxaca, 
It  has  a  tuberous  fleshy  rout,  with  numerous  oblong  tubercles  ;  fetem 
twining,  green  and  hairy ;  loaves  cordate,  acuminate,  mucronate, 
hairy,  the  earliest  ones  hastate ;  peduncles  2-3-flowcred,  twisted, 
three  times  as  long  as  tho  corolla ;  sepals  oblong-obtuse,  mucronate, 
hairy;  corolla  purple,  campanulate,  with  a  regular  tube  inflated  in 
the  middle,  and  a  wavy  limb  with  5  plaits ;  stamens  shorter  than 
the  tube,  hairy  at  tho  baso;  capsule  2-celled;  cells  2-seeded.  The 
Spanish  name  of  this  plant  is  Jalapa  Macho. 

/.  tuberosa  is  found  in  Jamaica,  where  it  is  called  Seven-Eared  or 
Spanish  Arbour-Vine.  The  root  is  tuberous,  as  large  us  a  man's 
head  ;  stems  200  or  300  feet  long,  purplish  at  the  extremities ;  leaves 
smooth,  downy  beneath,  palmate,  or  7-lobed ;  the  lobes  much  smaller 
at  tho  side  than  in  the  middle,  narrow,  lanceolate,  acuminate ; 
peduncios  many-flowered  ;  flowers  pale  yellow,  sweet  scented ;  capsule 
•as  largo  as  a  walnut,  membranous,  shining,  brown,  2-cellod,  with  two 
black  or  dark-brown  shaggy  triangular  seeds  in  each  cell.  All  the 
parts  are  purgative.  Dr.  IJarham  thinks  scammony  might  be  obtained 
from  it. 

/.  cathartica  is  found  in  moist  places  in  St.  Domingo.  The  sterna 
are  twining,  smooth,  and  herbaceous ;  leaves  large,  distinct,  long- 
stalked,  broad,  oval,  cordate,  smooth,  and  3-lobed  ;  the  two  lateral 
lobes  oval,  shorter,  acute ;  the  terminal  oval  lanceolate,  acuminate  ; 
peduncles  axillary,  usually  1-flowered;  flowers  large,  deep  bright-red  ; 
tube  of  the  corolla  thick,  inflated,  contracted  aud  cylindrical  at  the 
base,  an  inch  and  more  long,  pale  green ;  the  limb  broad,  5-lobed  ; 
stamens  shorter  than  the  corolla;  stigma  capitate.  The  roots  furnish 
a  resinous  substance  used  as  a  purgative  in  St.  Domingo.  Its  use  is 
not  however  very  safe,  as  it  is  apt  to  produce  excessive  purgation. 

(Lindley,  Flora  Medica  ;  Royle,  Materia  Medica.) 

IPS,  a  genus  of  Insects  belonging  to  the  order  C'olcoptera,  to  the 
section  Pentamera,  and  the  family  Empida.  The  body  is  of  an  oblong- 
oval  form  and  depressed,  with  the  third  joint  of  the  antennas  longer 
than  the  second,  and  the  club  large  and  rounded.  The  species  are 
generally  found  under  the  bark  of  decayed  trees.  They  are  chiefly 
confined  to  Europe.  The  British  species,  of  which  there  are  four  or 
five,  are  rare. 

IRIDA'CE^E,  Irids,  a  natural  order  of  Endogenous  Plants,  usually 
with  equitant  leaves,  and  a  rhizoma  or  cormua  for  their  stem,  but 


Leaves  and  fiowcis  of  Sisyrinehitim  ttriatum.  1,  the  e tamens ;  2,  the 
ripe  fruit. 
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more  particularly  characterised  by  having  three  stamens,  the  anthers 
of  which  are  turned  outwards,  and  an  inferior  ovary.  The  genera 
are  numerous,  and  some  not  well  defined  ;  they  inhabit  the  temperate 
parts  of  the  world  in  preference  to  the  hottest,  where  they  are 
comparatively  rare.  The  Iris  and  Crocus  are  representatives  of  the 
predominant  northern  form  of  the  order,  as  Gladiolus  and  Ixid 
are  of  the  genera  prevalent  in  the  southern  hemisphere.  All 
the  species  are  sufficiently  ornamental  to  deserve  cultivation,  and 
many  are  of  striking  beauty.  They  are  principally  natives  of  the 
Cape  of  Good  Hope,  or  of  the  middle  parts  of  North  America  and 
Europe.  A  few  only  are  found  within  the  tropics.  Acrid,  purgative, 
and  emetic  properties  are  met  with  in  some  plants  of  this  order. 
Some  are  fragrant  and  aromatic,  others  supply  starch  and  materials 
for  dyeing.  The  position  of  the  order  is  between  Hmmodoi-accce  and 
Amaryllidacece.    It  has  53  genera  and  550  species.  [Iris.] 

IRIDEA.  [Algje.] 

IRiniNA.    [Conch  ace  a.] 

IRIDIUM.  [Platinum.] 

IRIDOSMINE.  This  name  is  given  to  a  compound  of  the  metals 
Iridium  and  Osmium,  found  in  the  platinum  mines  of  Russia,  South 
America,  and  the  East  Indies.  The  crystals  are  hexagonal  prisms  of 
a  pale  steel-gray.  It  occurs  in  flat  grains.  Their  composition  varies. 
One  variety  contains  rhodium.  They  are  distinguished  by  the  odour 
of  osmium. 

IRIS.  [ETe] 

IRIS,  a  genus  of  Plants,  tho  type  of  the  natural  order  Iridacece. 
It  has  a  tubular  perianth  with  a  petaloid  membranous  limb,  the 
segments  of  the  sepals  revolute,  often  bearded,  those  of  tho  petals 
erect  and  converging ;  3  stamens,  concealed  beneath  the  lobes  of  the 
style ;  tho  stylo  3-partcd  near  tho  upper  end  with  petaloid  sogmonts 
overarching  the  anthers,  and  bearing  a  2-lipped  transverse  stigma 
below  their  ends ;  the  capsule  3-celled,  bursting  through  the  cells 
into  three  valves,  coriacoous,  with  numerous  flat  or  round  and 
fleshy  seeds. 

7.  versicolor,  Blue  Flag,  has  sword-shaped  striated  leaves,  sheathing 
at  the  base,  a  stem  2  or  3  feet  high,  round  on  one  side  and  acute  on 
the  other,  and  bearing  from  2  to  6  flowers.  This  plant  is  a  nativo  of 
swamps  and  wet  meadows  in  the  United  States.  The  rootstock  ha3 
a  nauseous  acrid  taste.  It  acts  as  a  cathartic,  and  its  action  is 
attended  with  great  depression  of  the  nervous  system  and  prostration 
of  strength.  It  also  acts  upon  tho  kidneys,  and  is  useful  in  cases 
where  diuretics  are  indicated. 

I.  pscud-acorus,  Yellow  Flag,  has  sword-shaped  leaves ;  the  stem 
round  ;  perianth  beardless,  its  inner  segments  narrower  and  shorter 
than  the  stigmas.  It  is  a  native  of  wet  places  in  Great  Britain, 
France,  Germany,  and  most  countries  of  Europe.  The  rootstock  is 
acrid,  and  possesses  an  emetic  and  purgative  action.  The  seeds  when 
roasted  are  said  to  form  a  good  substitute  for  coffee. 

I.  Florcntina,  Florentine  Iris,  has  broad  and  somewhat  falcate 
leaves,  shorter  than  the  stem,  the  petals  two  inches  long  and  one  inch 
broad,  reflexed  at  the  edge  and  rather  plaited  towards  the  base.  The 
dried  rootstock  is  known  in  the  shops  under  the  name  of  orris-root. 
The  plant  is  a  native  of  the  southern  parts  of  Europe  and  the 
islands  of  the  Mediterranean.  The  rootstock  has  an  aromatic  odour 
and  subacrid  taste,  and  is  employed  as  a  dentifrice.  It  enters  into 
the  composition  of  Ruspini's  tincture  and  tooth-powder,  and  other 
popular  dentifrices.  It  was  at  one  time  used  in  medicine  and 
admitted  into  the  British  pharmacopoeias.  The  fresh  rootstock  acts  as  a 
purgative,  and  was  also  employed  as  an  expectorant  in  diseases  of  the 
chest.  When  dried  and  turned  into  small  balls  it  is  used  for  issue- 
peas.  According  to  Sibthorp  this  plant  is  found  in  Greece  at  the 
present  day.  It  is  theTIpis  of  Hippocrates  ('Morb.  Mul./  2,  673)  and 
theTIpis  IWvpiK^)  of  Theophrastus  ('Hist.  Plant.,'  7,  12). 

/.  fatidissima,  Stinking  Flag,  has  sword-shaped  leaves,  the  stem 
compressed,  the  perianth  beardless,  its  inner  segments  about  as  long 
as  the  stigmas.  This  plant  is  a  native  of  Great  Britain  and  other 
parts  of  Europe.  It  has  a  peculiar  smell,  which  some  have  compared 
to  roast  beef,  but  which  to  others  suggests  much  less  pleasant  asso- 
ciations. It  is  the  'Ipiy  aypia  of  Theophrastus  ('  Hist.  Plant.,'  9,  8) 
and  svpls  of  Dioscorides  (4,  12). 

I.  tuberosa  has  tetragonal  leaves,  the  segments  of  the  perianth  acute, 
the  roots  tuberose.  It  is  not  a  common  plant  in  Europe,  but  has 
been  naturalised  at  Penzance  in  Cornwall,  and  near  Cork  in  Ireland. 

Many  other  species  of  Iris  have  been  described.  7.  Germanica  has 
been  used  for  the  same  purposes  as  I.  Florcntina,  and  they  are 
considered  by  some  botanists  as  identical.  The  roots  of  many  of 
them  contain  starch,  and  Pallas  says  that  the  roots  of  I.  dichotoma 
are  eaten  in  Siberia.  I.  edulis  is  eaten  by  the  Hottentots  of  Africa, 
where  it  is  called  Oenkjes.  All  these  species  are  cultivated  in  gardens 
on  account  of  their  handsome  showy  flowers. 

(Fiaas,  Synopsis  Flone  Classical;  Lindley,  Flora  Medica;  Sibthorp, 
Flora  Grozca  ;  Babington,  Manual  of  British  Botany;  Burnett, 
Outlines  of  Botany.) 

IRON.  Of  all  the  metals  iron  is  the  most  widely  diffused,  the  most 
abundant,  and  the  most  useful.  It  is  found  not  only  intermixed  with 
soils,  and  contained  in  rocks  and  minerals,  but  it  is  found  in  animal 
and  vegetable  bodies,  and  also  in  mineral  waters. 

Iron  occurs  rarely,  if  indeed  at  all,  in  nature  in  the  metallic  state, 


for  almost  the  whole  of  it  that  has  been  found  occurs  as  meteoric  iron 
containing  nickel,  or  in  meteoric  stones.  It  has  however  been  stated 
that  it  has  been  discovered  in  situ  near  Canaan  in  the  United  States ; 
it  there  occurs  in  a  vein  two  inches  thick  in  chlorite  schist,  filled 
with  native  iron.  It  appears  that  this  iron  is  traversed  by  graphite. 
Its  specific  gravity  is  5-95  to  671.  The  Uraliau  Mountains  yield  a 
kind  of  native  iron  which  is  accompanied  with  platinum. 

The  greatest  quantity  of  iron  is  found  either  combined  with  oxygen, 
oxygen  and  carbonic  acid,  or  with  sulphur ;  the  last  mentioned  is  not 
however  worked  as  an  ore.  Tho  best  iron-ores  are  oxides,  which 
occur  in  primitive  countries,  where  they  generally  form  very  large 
beds,  such  as  those  of  Sweden  ;  but  tho  greater  part  of  tho  iron-oro 
of  Britain  is  an  impure  carbonate. 

The  properties  of  iron  are,  that  it  is  grayish-white  with  a  tint  of 
blue  ;  it  is  extremely  ductile,  so  that  it  may  be  drawn  into  wire  finer 
than  tho  human  hair,  but  it  cannot  bo  beaten  into  very  thin  leaves. 
It  is  of  all  metals  the  most  tenacious,  for  a  wire  0-787  of  a  line  in 
diameter  is  capable  of  supporting  a  weight  of  about  550  lbs. 

Iron  is  susceptible  of  a  high  polish.  It  is  combustible  when 
minutely  divided,  as  in  the  state  of  filings,  which  is  shown  by  sprinkling 
them  in  the  flame  of  a  spirit  lamp.  It  is  very  hard  at  common  tem- 
peratures, and  this  property  may  be  increased  by  its  being  heated  and 
then  suddenly  cooled  ;  it  then  however  becomes  brittle.  It  requires 
a  most  intense  heat  to  melt  it,  but  when  heated  to  redness  it  becomes 
soft  and  pliable,  and  possesses  the  valuable  property  of  '  welding,'  that 
is,  two  pieces  of  red-hot  iron  may  be  made  to  unite  by  hammering. 
Its  texture  is  fibrous.  Its  specific  gravity  is  about  7'77,  but  this 
varies  in  some  degree  according  to  tho  extent  to  which  it  has  been 
drawn,  rolled,  or  hammered,  and  it  is  increased  by  fusion.  Iron,  or 
rather  steel,  is  capable  of  being  rendered  permanently  magnetic,  a 
property  which  no  other  metal  possesses  but  nickel :  when  heated  to 
redness  this  property  is  lost,  and  a  loadstone  suffers  the  same  loss  just 
below  visible  ignition ;  while  a  steel  magnet  loses  its  polarity  when 
subjected  to  the  temperature  of  boiling  almond-oil.  Iron  has  great 
affinity  for  oxygen  and  sulphur,  and  some  other  elementary  bodies, 
and  combines  with  them  in  various  proportions. 

Meteoric  Iron. — Thero  have  been  found  in  different  parts  of  tho 
earth  large  masses  of  native  or  metallic  iron,  of  the  history  and  origin 
of  which  nothing  very  accurate  is  known ;  but  they  are  regarded  as 
being  of  meteoric  origin,  for  it  is  invariably  found  that,  hike  the  iron 
which  occurs  in  meteoric  stones,  this  metallic  iron  contains  nickel,  and 
no  such  compound  or  mixture  is  found  in  the  earth  in  veins  or  beds ; 
and  in  point  of  fact  two  masses  of  such  iron  were  seen  to  fall  at 
Hradschina,  near  Agram  in  Croatia,  in  1751.  They  contained  3'5  per 
cent,  of  nickel.  Similar  masses  have  been  found  in  Africa,  America, 
and  Siberia.  That  in  the  last-mentioned  part  of  the  world  was  dis- 
covered by  Professor  Pallas  :  it  weighed  1600  lbs.,  had  a  cellular 
structure,  and  contained  crystals  and  grains  of  a  green  substance  of  a 
vitreous  appearance,  which  have  been  stated  to  be  Olivine  or  Chrysolite. 
This  iron  contains  only  1*5  per  cent,  of  nickel.  One  of  the  largest 
masses  is  that  found  in  Peru  by  Don  Rubin  de  Celis ;  it  weighed  15 
tons,  and  contained  nickel.  This  was  also  the  case  with  the  knives 
which  Captain  Parry  obtained  from  the  Esquimaux.  The  largest 
quantity  of  nickel  contained  in  any  specimen  was  about  10  per  cent. 

Meteoric  Iron  sometimes  occurs  crystallised ;  the  primary  form  is 
the  cube,  and  it  is  stated  to  have  been  found  in  regular  octahedrons. 
It  has  no  apparent  cleavage.  Fracture  hackly.  Hardness  4 •  5.  Specific 
gravity  6"48  to  7'768.  Opaque.  Lustre  metallic.  Colour  pale  steel-gray. 

Oxides  of  Iron. — The  protoxide  of  iron  does  not  occur  in  nature 
except  in  combination,  and  usually  with  carbonic  acid ;  in  this  form 
it  is  found  in  mineral  waters.  The  ore  which  most  nearly  approaches 
it  is  Magnetic  Iron,  sometimes  called  Oxydulous  Iron  and  Octohedral 
Iron.  This  ore  is  found  crystalline,  massive,  and  arenaceous.  The 
crystals  occur  attached  and  imbedded.  The  primary  form  is  a  cube, 
but  it  is  generally  met  with  in  the  form  of  the  regular  octahedron. 
Cleavage  parallel  to  the  planes  of  the  octahedron,  but  not  obtainable 
in  some  varieties.  Fracture  uneven  or  conchoidal.  Hardness  5  "5  to 
6'5.  Scratches  fluor-spar,  and  is  scratched  by  quartz.  Specific  gravity 
variously  stated  from  4'4  to  5"094.  Opaque.  Lustre  metallic,  occa- 
sionally bright.  Colour  iron-  or  steel-gray.  Streak  black.  Obeys  the 
magnet. 

The  massive  varieties  are  amorphous ;  structure  granular  to  com- 
pact. It  is  of  this  variety  of  iron-ore  that  native  loadstones  consist. 
This  ore  occurs  in  various  parts  of  the  world,  especially  in  the  north 
of  Europe,  and  it  is  of  it  that  the  best  Swedish  iron  is  made,  and  so 
also  is  the  iron  which  yields  the  wootz  steel  of  the  East  Indies.  It  is 
generally  found  in  primitive  countries.  This  ore  frequently  contains 
titanium ;  but  the  varieties  have  not  been  well  distinguished.  By  the 
blow-pipe  it  becomes  brown,  and  loses  its  magnetic  property,  but  does 
not  fuse. 

It  consists  of  28-4  of  oxygen  and  71*6  of  iron,  which  are  equal  to — 
Two  equivalents  of  Sesquioxide  of  Iron  .      .  80 
One  equivalent  of  Protoxide  of  Iron  .       .    .  36 
There  are  several  ores,  which  possess  very  different  appearances, 
that  are  altogether  composed  of  the  sesquioxide  or  peroxide  of  iron, 
and  which  are  principally  the  Oligiste  Iron  Ore  and  the  Hematite. 

Oligiste  Iron  ;  Specular  or  Micaceous  Iron. — This  occurs  crystallised 
and  massive.     The  crystals  are  attached ;   the  primary  form  is  a 


277 


IRON. 


IRON. 


rhomboid.  Cleavage  parallel  to  tho  primary  planes,  and  perpendicular 
to  the  axis  insomo  varieties.  Fracture  unoven,  conchoidal.  H&rdnei  B 
5'5  to  6'5  ;  scratches  phosphate  of  limo ;  is  scratched  liy  quartz. 
Specific  gravity  5'0  to  5'25.  Lustre  metallic.  Colour  steel-  and  iron- 
gray  ;  tho  surface  frequently  iridescent.  Oboys  tho  magnet  slightly. 
Streak  rod  and  reddish-brown.  It  is  found  in  tho  island  of  Elba  and 
iu  many  other  parts  of  Europe.  It  also  occurs  in  the  lava  of  Auvorgiio 
in  France,  and  iu  that  of  Vesuvius. 

Qvthite,  Pyrosideritc  occurs  in  very  thin  transparent  crystalline 
plates  in  the  cavities  of  black  Hematite.  Colour  brownish-red,  by 
reflection  yellowish,  in  a  strong  light  of  a  brilliant  red.  Lustre  ada- 
mantine.  It  occurs  iu  England  and  iu  Germany.   Tho  former  yielded 


by  analysis — 

Peroxide  of  Iron  89  2 

Water  10-8 

 100 


Iron  Froth  consists  of  very  thin  brownish-red  scaly  particles, 
which  have  a  greasy  i'eel,  and  stain  tho  fingers.  It  is  found  plentifully 
in  Devonshire  and  Lancashire,  and  was  ascertained  by  Dr.  Henry  to 
be  pure  Peroxide  of  Iron.  The  massive  varieties  arc  amorphous ; 
structuro  foliated. 

Red  Hematite  occurs  in  globular  and  botryoidal  masses.  Structure 
fibrous,  radiating,  opaque.  Specific  gravity  4"7  to  5.  Lustre  extern- 
ally sometimes  metallic,  sometimes  dull ;  internally,  nearly  dull. 
Colour  externally  red  ;  grayish-rod,  &c,  internally,  and  streak  red.  It 
occurs  in  largo  quantity  at  Ulverstonc  in  Lancashire,  and  in  other 
parts  of  Great  Britain  and  Europe.    According  to  D'Aubuisson  it 


consists  of — 

Peroxide  of  Iron  94 

Silica  2 

Lime  1 

Water  3 

—100 


Brown  Hematite;  Hydrous  Oxide  of  Iron;  Brown  Iron  Ore, 
occurs  in  attached  crystals  and  massive  prisms.  Primary  form  aright 
rhombic  prism.  Cleavage  parallel  to  the  short  diagonal ;  fracture 
uncertain.  Hardness  5'0  to  5'5.  Specific  gravity  3'93.  Lustre  ada- 
mantine ;  nearly  opaque ;  translucent.  Colour  brown  of  various 
shades.    Streak  yellowish-brown.    Occurs  in  Cornwall. 

Massive  varieties  globular,  reniform,  and  some  of  the  varieties  of 
brown  and  yellow  clay  iron-stone.  Stalactitic,  structure  fibrous, 
or  fibro-laminar.  Sometimes  occurs  iu  pseudomorphous  crystals.  It 
occurs  in  most  parts  of  the  world    Analysis  by  D'Aubuisson  : — ■ 

Fibrous.  Compact. 
Peroxide  of  Iron        .       .       .       .82  84 

Water  14  1 

Oxide  of  Manganese    ....     2  2 

Silica  1  2 

—99  —89 

FranMinilc  is  a  mixture  of  the  peroxide  with  oxide  of  ziue. 
[Franklinite.]    Ilmcnite  contains  iron  and  titanium.  [Titanium.] 

Carbonate  of  Iron;  Brown  Spar  ;  Spathose  Iron  Ore. — This  occurs 
iu  attached  crystals  and  massive.  Primary  form  a  rhomboid.  Cleav- 
age parallel  to  the  primary  planes,  distinct.  Fracture  imperfect 
conchoidal.  Hardness  3'5  to  4-5.  Specific  gravity  3-6  to  3'829. 
Transparent,  translucent,  opaque;  lustre  vitreous,  inclining  to  pearly; 
colour  white,  yellow,  red,  and  brown  of  different  shades. 

Massive  varieties  tabular,  structure  fibrous  ;  botryoidal  and 
globular  (these  being  called  Sphwrosiderite),  structure  fibrous,  diverg- 
ing; amorphous,  structure  foliated,  granular,  compact.  Found  in 
Cornwall,  Scotland,  and  Ireland,  and  in  other  parts  of  Europe ;  and 
also  in  America. 

Before  the  blow-pipe  it  blackens  and  becomes  magnetic,  but  does 
not  fuse;  in  the  reducing  flame  it  colours  borax  bottle-green,  and  in 
the  oxidating  yellow  ;  dissolves  in  acids  with  effervescence.  Analysis, 


by  Beudant,  of  the  hexahedral  variety  : — 

Carbonic  Acid  38  72 

Protoxide  of  Iron       .  ...  59'97 

Oxide  of  Manganese  .       .       .    .  0'39 

Lime  .   0"92 

 100 


Clay  Iron-Stone,  or  Argillaceous  Iron-Ore,  consists  essentially  of 
carbonate  of  iron  mixed  with  various  proportions  of  earthy  matter ;  on 
an  average  carbonate  of  iron  forms  about  one-third  of  the  abundant 
clay  iron-stone  of  England,  Wales,  and  Scotland.  It  occurs  in  beds 
and  in  coal  deposits;  it  is  found  sometimes  in  globular  masses,  and 
also  columnar. 

Thomaitc  is  a  carbonate  of  iron  from  the  Siebengebirge.  Junierite 
is  common  spathic  iron.  Mesitine  Spar  is  a  carbonate  of  iron  and 
manganese  ;  so  also  is  Oligon  Spar. 

Sulphur  and  Iron  exist  in  combination  in  enormous  quantities ;  the 
compounds  which  it  forms  are  called  Magnetic  Iron  Pyrites,  Iron 
Pyrites,  and  White  Iron  Pyrites. 

Magnetic  Iron  Pyrites,  Protosulphuret  of  Iron,  occurs  in  imbedded 
hexagonal  crystals  and  massive.  Primary  form  a  rhomboid.  Cleavage 
parallel  to  all  the  planes,  of  a  regular  hexagonal  prism;  fracture 
uneven,  sometimes  conchoidal.  Hardness  3'5  to  4'5  ;  scratches  calca- 
reous spar,  and  is  scratched  by  felspar.  Specific  gravity  4'63.  Opaque ; 


lustre  metallic;  colour  bronze  yellow  mixed  with  red  ;  streak  mjrkh 
black.  Obeys  the  mugnet  but  feebly.  Soluble  in  dilute  Kiilphuric  acid  ; 
when  oxposed  to  the  blow-pipo  on  charcoal  is  converted  into  oxide  of 
iron.  Occurs  at  Kongsberg  in  Norway  and  Andreasberg  in  the  Harz. 
Analysis  by  ITatcliett: — 

Sulphur  36-5 

Iron  635 

 100 

MasHivo  varieties  amorphous,  structuro  foliated,  granular,  compact. 
Found  in  Cornwall,  Wales,  Germany,  North  America,  &c. 

Iron  Pyrites;  Martial  Pyrites }  Persulphurcl,  or  Bisulphnrct  of 
Iron,  occurs  in  attached  and  imbedded  crystals,  and  massive. 
Primary  form  a  cube.  Cleavage  parallel  to  the  primary  planes,  distinct, 
less  so  parallel  to  tho  planes  of  the  octahedron.  Fracture  uneven, 
sometimes  conchoidal.  Hardness  6'0  to  0  5  ;  scratches  felspar,  and  is 
scratched  by  quartz.  Colour  brass-yellow ;  streak  brownish-black ; 
lustre  metallic  opaque. 

Massive  varieties  amorphous,  structure  granular,  compact ;  globular 
and  stalactitic,  structure  fibrous  or  columnar,  radiating ;  surface  fre- 
quently reddish  brown,  owing  to  tho  loss  of  sulphur  and  acquisition 
of  oxygen.  It  sometimes  contains  gold  ;  the  pyrites  of  Anglesey, 
Sweden,  and  Bohemia  contains  selenium. 

By  the  blow-pipe  sulphur  is  expelled,  and  magnetic  oxide  of  iron 
remains.  It  is  scarcely  acted  upon  by  dilute  sulphuric  acid,  but  nitric 
acid  dissolves  iron  and  deposits  sulphur.    Analysis  by  Hatchctt : — 

Sulphur  52-15 

Irou  47-85 
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Iron  pyrites  occurs  abundantly  in  every  part  of  the  world.  It  is 
frequently  found  in  the  form  of  various  fruits.  The  amorphous 
occurs  sometimes  to  a  great  extent  in  coal-beds.  Very  large  crystals 
occur  in  Cornwall  and  South  America.  The  massive  varieties  in 
general  more  readily  become  oxidised  and  converted  into  sulphate  of 
iron  than  the  crystallised,  and  hence  it  is  largely  employed  iu  preparing 
copperas.  The  sulphurets  are  not  used  for  obtaining  iron  on  account 
of  the  difficulty  of  separating  the  sulphur.  The  bisulphuret  is  princi- 
pally used  for  procuring  sulphate  of  iron,  sulphuric  acid,  and  sulphur. 
It  is  also  used  in  preparing  alum. 

White  Iron  Pyrites  occurs  iu  attached  crystals  and  massive.  Primary 
form  a  right  rhombic  prism.  Cleavage  parallel  to  the  planes  of  the 
primary  form.  Fracture  uneven,  granular.  Hardness  6'0  to  6'5;  scratches 
felspar,  is  scratched  by  quartz.  Colour  various  shades  of  yellowish, 
greenish,  and  grayish- white ;  streak  grayish-black ;  opaque ;  lustre 
metallic. 

Massive  varieties  botryoidal,  reniform,  stalactitic,  and  amorphous. 
Structure  diverging,  fibrous,  or  columnar.  It  is  found  in  Cornwall, 
Derbyshire,  Bohemia,  and  various  other  mining  districts.  According 
to  Berzelius  it  consists  of — 

Sulphur  53-35 

Iron   45  0, 

Manganese  0'70 

Silica   0-80 

— -99-92 

Arsenical  Iron  Pyrites,  or  Mispiclccl,  consists  of  a  mixture  of  iron, 
arsenic,  and  sulphur.  It  occurs  in  rhombic  prisms,  with  cleavage 
parallel  to  the  faces.  The  colour  is  silver-white  ;  streak  dark  grayish- 
black  ;  lustre  shining.  A  cobaltic  variety  contains  4  to  9  per  cent,  of 
cobalt  in  place  of  a  part  of  the  iron.  Mispickel  is  found  mostly 
amongst  primitive  rocks,  and  is  commonly  associated  with  ore3  of 
lead,  silver,  iron,  or  copper.  It  is  abundant  at  Freiburg  and  Munzig, 
on  the  continent  of  Europe,  and  in  Cornwall  in  England.  It  is  also 
found  in  the  United  States  in  many  places.  Leucopyrite  is  an  arsenical 
iron  without  sulphur,  found  in  Styria,  Silesia,  Cariuthia,  and  tho 
United  States. 

Chromate  of  Iron  is  a  compound  of  chromic  acid,  protoxide  of  iron, 
and  alumina  and  magnesia.  [Chromium.]  It  occurs  usually  in 
serpentine  rocks,  iu  imbedded  masses  or  veins. 

Columbite  is  a  native  columbate  of  the  oxide  of  iron.  [Colcmmte.] 
Wolfram  is  a  combination  of  iron,  tungsten,   and  manganese. 
[Tungsten.] 

Green  Copperas,  or  Green  Vitriol,  is  a  sulphate  of  iron.  It  crystallises 
iu  the  form  of  acute  oblique  rhombic  prisms,  but  generally  occurs 
pulverulent  or  massive.  The  colour  is  greenish  to  white ;  lustre 
vitreous.  Taste  astringent,  sweetish,  and  metallic.  It  is  brittle,  and  has 
a  hardness  of  2.  The  specific  gravity  is  1'83.  It  becomes  magnetic 
before  the  blow-pipe.  It  yields  a  green  glass  when  fused,  and  gives  a 
black  colour  with  gallic  acid.  By  exposure  it  becomes  covered  with 
a  yellowish  powder,  which  is  a  persalt  of  iron.  Green  vitriol  occurs  as 
the  result  of  the  decomposition  of  iron  pyrites.  The  old  mine  of 
Rammelsberg  in  the  Harz  near  Goslar  is  its  most  noted  locality,  but 
it  is  found  wherever  pyrites  is  exposed  to  the  air. 

Coquimbitc,  or  White^Copperas,  and  Yellow  Copperas,  are  namea  of 
two  sulphates  of  the  peroxide  of  iron.  Pittizite  and  Fibro-fcrrile  are 
allied  compounds.  Apatelite  is  another  containing  but  4  per  cent,  of 
water. 

Voltaite  is  a  double  sulphate  of  iron,  alumina,  potash,  and  water, 
crystallising  like  alum  iu  octahedrons.  It  occurs  at  the  Solfatara  near 
Naples. 
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Phosphate  of  Iron — Vivianite.  It  occurs  in  modified  oblique  prisms, 
with  cleavage  in  one  direction  highly  perfect.  It  is  also  found  radiated, 
reniform,  and  globular,  or  as  coatings.  The  colour  is  deep  blue  to 
green.  The  crystals  are  usually  green  at  right  angles  with  the  vertical 
axis,  and  blue  parallel  to  it.  The  etreak  is  bluish  ;  lustre  pearly  to 
vitreous;  transparent  to  translucent ;  opaque  on  exposure.  The  thin 
laminae  are  flexible.  It  has  a  hardness  of  1  '5  to  2  ;  and  a  specific  gravity 
of  2"6t5.    It  has  the  following  composition  : — 

Protoxide  of  Iron  .....  42'4 

Phosphoric  Acid  28'7 

Water    ....  .  28'9 

■ — -100 

It  loses  its  colour  before  the  blow-pipe,  dissolves  in  nitric  acid,  and 
affords  water  in  a  glass  tube.  It  is  found  with  iron,  copper,  and  tin 
ores,  and  sometimes  in  clay  or  with  bog  iron-ore,  at  St.  Agnes  in 
Cornwall,  Bodenmais,  the  gold  mines  of  Vorospatak  in  Transylvania, 
and  in  the  United  States. 

Blue  Iron-Earth  is  an  earthy  variety.  It  contains  30  per  cent,  of 
phosphoric  acid.    Anglarite  is  a  variety  from  Anglar  iu  France. 

Triphyline  is  an  anhydrous  phosphate  of  iron  and  manganese,  with 
some  lithia.  It  occurs  at  Bodenmais  iu  Bayern  iu  cleavable  masses  of 
a  greenish-gray  or  bluish  colour. 

Cacoxene  is  a  handsome  mineral.  It  is  a  phosphate  of  iron  and 
alumina,  and  occurs  in  radiated  silky  tufts  of  a  yellow  or  yellowish- 
brown  colour.  It  is  found  on  brown  iron-ore  in  Bohemia,  and  with 
specular  iron  in  the  United  States. 

Carphosiderite  is  another  yellow  phosphate  of  iron  from  Greenland. 
It  occurs  in  reniform  masses. 

Green  Iron-Stone  (Krauritc),  Alluaudite,  Mclanchlor,  and  Beraunxtc 
are  names  of  phosphates  of  the  peroxide  of  iron. 

Oxalate  of  Iron  occurs  native.  It  is  a  soft  yellow  earthy  mineral 
of  rare  occurrence.  It  blackens  instantly  in  the  flame  of  a  candle.  It 
is  found  in  Bohemia,  and  is  supposed  to  have  resulted  from  the  decom- 
position of  those  orders  of  such  plants,  such  as  Cactacece,  which 
naturally  contain  oxalic  acid. 

Silicates  of  Iron. — There  are  several  compounds  of  silica  and  oxide 
of  iron,  none  of  which  are  of  special  interest  in  an  economical  point 
of  view. 

Hedenbergitc  is  a  variety  of  Augite.  [Augite.] 

Iron  Chrysolite  differs  from  ordinary  chrysolite  in  containing  oxide 
of  iron  in  place  of  magnesia. 

Isopyrc  is  a  black  glassy  amorphous  mineral  found  in  granite. 
[Isopyre.]    Its  hardness  is  6  to  6"5. 

Yenite  (called  also  Licvrile  and  Ilvaitc)  occurs  iu  rhombic  prisms, 
often  with  the  sides  much  striated  or  fluted ;  its  colour  is  black  or 
brownish-black,  streaked  with  greenish  or  brownish-black.  Its  hard- 
ness is  6'5  to  6.  Its  specific  gravity,  3P8  to  41.  It  contains  from  50  to  55 
per  cent,  of  oxide  of  iron,  with  14  per  cent,  of  lime,  and  29  per  cent, 
of  silica.  It  fuses  to  a  black  globule.  It  is  found  in  the  island  of 
Elba  in  large  crystallisations,  also  in  Norway,  Siberia,  and  Silesia. 

At  Cumberland,  in  Rhode  Island,  Yenite  occurs  in  slender  black  or 
brownish-black  crystals  in  quartz  ;  also  in  Essex  county,  New  York. 

The  following  are  hydrous  species,  giving  off  water  when  heated  in 
a  tube  before  the  blowpipe  : — 

Nontronitc  and  Pinguite  are  earthy,  almost  like  clay,  of  a  yellowish 
or  greenish  colour. 

Chloropal  is  a  much  harder  species,  of  a  greenish-yellow  or  pistachio- 
green  colour. 

Orengesite,  Thuringite,  Knebcliie,  and  Kirwanite  are  other  allied 
species. 

Green  Earth  includes  different  compounds  of  a  green  earthy  appear- 
ance. The  Green  Earth  occupying  cavities  in  amygdaloid  is  near 
chlorite.  It  is  a  silicate  of  the  peroxide  of  iron,  with  some  potash, 
magnesia,  and  water  ;  often  with  other  ingredients. 

The  Green  Grains  of  the  Grecnsand  of  New  Jersey  consist  of — 


Silica  51-5 

Alumina  6-4 

Protoxide  of  Iron  24 -3 

Potash  9-96 

Water  7'7 
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Hisingerite,  Cronsledtite,  Anthosidcrite,  Polyhydrite,  Sideroschisolite, 
Chamoisite,  Stilpnomclanc,  and  Xylite  are  names  of  dark  brown  or 
black  species. 

Crocidolite  has  a  fibrous  structure  much  resembling  Asbestus,  and 
is  frequently  called  Blue  Asbestus.  Colour  lavender-blue  or  leek- 
green.  Its  hardness  is  4,  and  its  specific  gravity  is  3'2  to  3"3.  It  is 
found  in  Southern  Africa. 

Pyrosmalite  occurs  in  hexagonal  prisms,  with  a  perfect  basal 
cleavage  and  a  pearly  surface.  Colour  pale  liver-brown,  grayish,  or 
greenish.  Its  hardness  is  4  to  4'5 ;  and  its  specific  gravity  3"8.  It 
contains  14  per  cent,  of  chloride  of  iron,  and  gives  off  fumes  of 
muriatic  acid  before  the  blow-pipe. 

Iron  Zeolite  is  a  hydrous  silicate  of  the  oxides  of  iron  and  manga- 
nese, forming  incrustations  at  a  mine  near  Freyberg. 

Arsenates  of  Iron. — Cube  Ore  occurs  in  cubes  of  dark  green  to 
brown  and  red  colours.  It  is  of  an  adamantine  lustre,  not  very 
distinct,  with  a  greenish  or  brownish  streak.    Its  hardness  is  2-5 ; 


and  its  specific  gravity  3.  It  is  a  hydrous  arsenate  of  the  peroxido 
of  iron,  containing  38  per  cent,  of  arsenic  acid.  It  is  found  in  the 
mines  of  Cornwall ;  also  in  France  and  Saxony. 

Scorodite  crystallises  in  rhombic  prisms,  modified.  It  is  of  a  pale 
leek-green  or  liver-brown  colour,  with  a  colourless  streak,  of  a  vitreous 
lustre  inclining  to  subadamantine  ;  subtransparent,  or  nearly  opaque. 
Its  hardneas  is  3'5  to  4-8.  Specific  gravity,  3-lto3'3.  Scorodite  is  a 
hydrous  arsenate  of  the  peroxides  of  iron,  containing  50  per  cent,  of 
arsenic  acid.  It  comes  from  Saxony,  Carinthia,  Cornwall,  and  Brazil. 
It  occurs  in  minute  crystals  near  Edenville,  New  York,  with  arsenical 
pyrites.  The  name  of  this  species  is  from  the  Greek,  <TK6poSov 
(garlic),  alluding  to  the  odour  before  the  blow-pipe. 

Iron  Sinter  is  a  yellowish  or  brownish  hydrous  arsenate  of  tho 
peroxide  of  iron,  containing  but  30  per  cent,  of  arsenic  acid. 

Arseno-Siderite  is  another  fibrous  arsenate,  containing  34  per  cent, 
of  arsenic  acid. 

Symplesite  is  a  blue  or  green  mineral,  supposed  to  be  an  arsenate  of 
the  protoxide  of  iron.  Its  crystals  are  right  rhomboidal,  with  a 
perfect  cleavage.  It  hardness  is  2-5  ;  and  its  specific  gravity  is  2'96. 
It  is  found  in  Voigtland. 

(Dana,  Mineralogy.) 
IRON-BARK-TREE.  [Eucalyptus.] 

ISARIA,  a  genus  of  Fungi,  belonging  to  the  division  Trichosporei, 
and  tho  tribe  Isareii  of  Leveilld.  It  is  characterised  by  a  compound, 
solid,  capitulated,  or  elongated  receptacle.  The  species  are  found 
parasitic  upon  caterpillars  and  the  larva;  of  various  insects.  Robin 
enumerates  the  following  species  : — 

/.  Eleutcratorum  has  been  found  upon  the  Carabidcs  in  the  autumn 
of  the  year. 

/.  floccota,  upon  the  larvae  and  chrysalides  of  Bombyx  Jacobcea. 

I.  strigosa,  upon  the  chrysalides  of  Noctua  Upsilon. 

I.  arachnophila,  upon  small  spiders  belonging  to  the  genus  Geomelra, 
iu  the  autumn. 

/.  leprosa,  on  the  chrysalides  of  Noclua  instcCbilii. 

I.  Tartarica,  observed  by  Robin  upon  an  unknown  spider,  in  tho 
autumn. 

/.  crassa,  upon  decaying  chrysalides. 
/.  sphecophila,  upon  a  dead  hornet. 
/.  exolcta,  upon  the  larva  of  a  moth. 

I.  Aranearum,  an  American  species,  found  on  spiders  in  Carolina. 
_  I.  Sphingum,  also  found  in  America,  upon  the  caterpillars  of  the 
silk-worm  moths. 

/.  gigantea,  found  upon  a  Mygale  in  the  island  of  Cuba. 

(Robin,  Histoire  Naturelles  des  VegCtaux  Parasites.) 

ISATIS,  a  genus  of  Plants  belonging  to  the  natural  order  Cruciferm 
and  the  tribe  Isatidece.  It  has  a  laterally  compressed  pouch,  1-celled, 
1-seeded,  valves  keeled,  eventually  separating. 

/.  tinctoria,  Dyer's- Woad,  has  the  radical  leaves  oblong,  crenate ; 
pouch  abrupt,  smooth,  thrice  as  long  as  broad.  It  is  a  rare  plant  in 
cultivated  and  waste  land  in  Great  Britain.  It  yields  a  blue  dye,  long 
known  and  used  in  this  country.  It  was  before  the  introduction  of 
indigo  a  plant  of  considerable  importance  commercially,  and  it  was 
extensively  cultivated  in  Somersetshire,  especially  about  Glastonbury, 
which  town  received  its  name  from  the  Celtic  word  '  Glas,'  signifying 
'  Blue.'  The  ancient  Britons  are  said  to  have  painted  their  bodies 
with  the  blue  colour  obtained  from  this  plant. 

(Babington,  Manual  of  British  Botany.) 

ISCHY'ODUS,  a  genus  of  Fossil  Fishes  included  in  Chimcera  by 
Agassiz. 
ISERINE.  [Titanium.] 
ISINGLASS.  [Gelatin.] 

ISNARDIA,  a  genus  of  Plants  named  by  Linnaeus  in  memory  of 
M.  Antoine  Dante  Isnard,  member  of  the  Academy  of  Sciences.  It 
belongs  to  the  natural  order  Onagraccce,  and  has  a  4-cleft  calyx, 
4  petals,  8  stamens,  and  a  filiform  style,  with  a  clavate  or  cruciform 
stigma.  There  is  one  British  species  of  this  genus.  /.  palustris  has 
a  procumbent  rooting  glabrous  stem,  opposite  ovate  acute  leaves, 
terminating  in  a  petiole,  axillary  solitary  sessile  flowers,  with  the 
petals  absent.  It  is  found  in  pools  and  marshes  in  Europe,  Siberia, 
and  Persia,  and  in  Sussex  in  England. 

/.  alternifolia  has  an  erect  branched  stem,  alternate  leaves,  rather 
scabrous  on  the  margins,  and  hoary  beneath.  It  is  a  native  of  Virginia 
and  Carolina,  in  marshy  places,  and  has  oval  yellow  petals.  The  root 
is  used  as  an  emetic,  and  is  called  Bowman's  Root. 

None  of  the  species  of  this  genus  possess  qualities  which  entitle 
them  to  cultivation  except  in  botanical  gardens.  They  may  however 
be  reared  in  a  hot-bed,  and  then  planted  in  an  open  border  in  a  moist 
situation. 

(Don,  Diehlamydeous  Plants;  Babington,  Manual  of  British 
Botany.) 

ISOCA'RDIA,  a  genus  of  Conchiferous  Mollusca.  Linnaeus  placed 
the  form  under  Chama  ;  Bruguiere  ^arranged  it  among  the  Cardites. 
Lamarck,  who  made  it  the  last  of  the  genera  of  his  Cardiace'es, 
separated  it  from  the  last-mentioned  genus,  giving  it  the  generic  name 
at  the  head  of  this  article.  Mr.  G.  B.  Sowerby  ('  Genera  of  Recent 
and  Fossil  Shells ')  thinks  that  this  separation  was  effected  with  good 
reason,  because  the  involute  divaricate  umbones  of  Isocardia,  and  its 
consequently  dichotomous  lbament  running  in  each  valve  to  the  point 


181  ISOCAItDIA. 


of  tho  umbo,  servo  to  distinguish  it  from  tho  other  Carditw  of  Bru- 
guicro.  M.  Do  Blainville,  under  tho  name  of  hoca/rdium,  inserts  it 
between  Tridacna  and  Trigonia  among  bin  Cmmico'eH.  M.  Rang  retain! 
it  in  tho  same  family,  but  restores  Lamarck's  original  termination  of 
tho  name,  and  places  it  between  Caprina  and  Tridacna. 

M.  Deshayes,  in  his  edition  of  Lamarck,  remarks  that  tho  Isocardia: 
have  In  truth  largo  and  contorted  umbones  liko  Ckarna  and  Diceras, 
but  that  thoy  are  regular  and  always  free,  while  tho  true  Chamw  are 
adherent  and  irregular.  From  the  Cardita;  he  observes,  they  are  to  be 
distinguished,  both  as  respects  the  shell  and  tho  animal.  In  Cardita 
tho  lobes  of  the  mantlo  are  separated  throughout  their  length,  and 
are  without  siphons.  In  Isocardia  the  lobes  of  the  mantlo  are  united 
posteriorly,  and  provided  with  two  short  siphons,  or  rather  perfora- 
tions, which  may  be  compared  with  those  of  the  Cardia.  Hero 
doubtless,  says  M.  Deshayes,  the  Isocardice  approach  tho  Cardia;; 
but  when  the  foot  and  the  form  of  the  branchial  in  these  two  genera 
•are  compared,  the  distinction  is  obvious.  In  the  Cardia  [Conciiacea], 
tho  foot  is  cylindraceous,  very  long,  and  bent  in  an  elbow-like  form  in 
tho  middle ;  in  the  Isocardia;  on  the  contrary,  it  is  flat,  subquad- 
rangular,  and  rather  short. 

Isocardia  has  the  following  characters  : — Animal  more  or  less 
globular,  having  the  borders  of  the  mantle  fringed  with  very  fine 
tentacular  papilla),  leaving  a  rather  large  opening  between  them  at 
the  lower  part,  and  united  posteriorly  by  a  transverse  delicate  baud, 
pierced  with  two  orifices  surrounded  by  papillae,  one  for  the  vent, 
and  the  other,  lower,  for  respiration;  foot  of  moderate  size  and 
trenchant. 

Shell  sometimes  with  au  epidermis,  very  convex,  globulose,  heart- 
shaped,  equivalve,  inequilateral ;  umbones  divaricated,  and  widely 
divergent,  curved  forwards  and  outwards,  and  slightly  spiral ;  hinge 
composed  of  two  flattened  hinge-teeth ;  ligament  external,  forked 
at  one  of  its  extremities  ;  muscular  impressions  very  distant. 

/.  Cor,  the  Heart-Shell,  has  been  taken  on  the  British  coasts. 

The  Itev.  James  Bulwer,  from  whose  figure  in  the  '  Zoological 
Journal,'  vol.  ii.,  the  two  figures  below  are  taken,  saw  the  animal 
when  in  sea-water,  and  in  tho  position  represented  at  No.  1.  The 
feelers,  or  ciliated  fringe  of  the  upper  orifice  (the  largest)  of  the 
mantle,  moved  slowly,  as  if  in  search  of  food.  Having  remained  in 
this  situation  about  ten  minutes,  water  was  ejected  with  considerable 
force  from  the  lower  orifice,  which  had  till  then  remained  motionless. 
The  expulsion  of  the  water  appeared  to  be  effected  by  a  sudden  con- 
traction of  the  muscles,  because  this  was  never  done  without  the 
valves  nearly  closing  at  the  same  instant.  After  a  few  seconds  the 
valves  gradually  returned  to  their  open  position,  and  remained  quies- 
cent as  before,  till  the  water  was  again  ejected  with  a  jerk;  this 
alternating  process  was  repeated  during  the  whole  time  his  specimens 
(which  were  trawled  up  in  very  deep  water  on  the  cast  coast  of 
Ireland)  were  under  his  examination,  but  at  shorter  intervals  on 
receiving  fresh  supplies  of  sea-water.  The  animal  appeared  to  Mr. 
Bulwer  to  be  insensible  both  to  sound  and  light,  as  the  presence  or 
absence  of  either  did  not  at  all  interrupt  its  movements  ;  but  its 
sense  of  feeling  appeared  to  be  very  delicate.     Minute  substances 


Heart-Shell  (Isocardia  Cor). 
1,  valves  open,  to  show  the  animal  and  the  feelers  or  ciliated  fringe  of  the 
opper  and  lower  orifices ;  2,  one  of  the  valves,  showing  the  animal  with  its 
(liarp-edged  foot  and  the  muscular  impressions. 
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dropped  into  tho  orifice  of  the  mantle  instantly  excited  the  animal, 
and  a  column  of  water  strongly  directed  expelled  them  from  the 
shell;  with  so  much  strength  was  the  water  in  some  instances  »JfjUd, 
that  it  rose  above  tho  surface  of  three  inches  of  superincumbent 
fluid.   ('ZooL  Jour.,'  vol.  ii.) 


Shell  of  Isocardia  Cor,  valves  closed. 


Lamarck  recorded  four  species,  including  Isocardia  scmisulcata. 
M.  Deshayes,  in  his  edition  of  that  author,  adds  four  others,  reckoning 
that  species  :  making  eight  in  all,  recent  and  fossil. 

The  species  are  found  in  the  European  and  East  Indian  seas,  and 
those  of  Australia.  They  have  been  dredged  up  from  mud  and  sand 
at  depths  ranging  from  10  to  20  fathoms. 

Fossil  Isocardice. 

Mr.  G.  B.  Sowerby  remarks  ('  Genera  of  Recent  and  Fossil  Shells ') 
that  several  fossil  species  are  given  in  plate  295  of  Sowerby's  '  Mineral 
Conchology,'  one  being  from  the  London  clay,  and  another  from  the 
Kelloway  rock.  Mr.  G.  B.  Sowerby,  in  a  note,  states  that  a  fossil 
species  also  occurs  in  the  Crag,  which  so  nearly  resembles  the  /.  Cor 
that  he  knows  not  wherein  the  specific  difference  consists ;  and,  in 
the  text,  goes  on  to  state  that  according  to  Brocchi  ('  Conch.  Foss. 
Subap.,'  ii.  520),  two  varieties  of  /.  Cor  are  found  in  a  fossil  state  in 
several  parts  of  Italy ;  but  as  a  subject  upon  which  much  diversity 
of  opinion  exists  is  here  brought  into  question,  he  would  recommend 
au  attentive  and  comparative  re-examination  of  the  fossil  with  recent 
specimens,  before  the  inquirer  comes  to  au  absolute  decision  upon 
this  point.  Another  fossil  species,  he  observes,  is  found  at  Piacenza, 
namely,  /.  arietina,  Lam. ;  and  he  has  figured  /.  Basochiana  (D<rfr., 
'  Diet,  des  Sciences  Naturelles'),  a  new  species  found  by  M.  De  Basoches 
de  Falaise,  in  the  district  of  Coutances.  He  thus  concludes  his  remarks 
upon  the  fossil  species  of  this  genus  :— "  We  think  we  may  venture  to 
express  our  opinion  that  all  the  fossil  specimens  published  in  various 
books,  and  existing  in  various  collections,  are  not  distinctly  charac- 
terised Isocardia,  but  only  the  casts  of  the  insides  of  other  bivalves  : 
the  best  distinguishing  character  is  in  the  groove  formed  for  the 
extension  of  the  ligament  from  the  hinge  to  the  umbo.  It  is 
incumbent  on  us  to  mention  that  in  Isocardia  the  line  to  which  the 
mantle  is  attached,  passing  from  one  muscular  impression  to  the 
other,  is  entire." 

M.  Deshayes,  in  his  Tables,  records  two  living  species  and  three  fossil 
(tertiary) ;  and  I.  Cor  as  both  living  and  fossil  (tertiary). 

Mr.  Lea  places  his  genus  Hippacjus  (of  which  he  gives  an  engraving) 
under  the  family  Cardiacea.  ('Contributions  to  Geology,'  Svo., 
Philadelphia,  1833.)  He  states  that  he  has  in  vain  endeavoured  to 
place  this  shell  in  one  of  the  established  genera.  In  its  general 
character  he  says  that  it  approaches  most  closely  to  the  /.  Cor,  but 
that  it  cannot  be  placed  in  that  genus,  being  destitute  of  teeth. 
It  bears,  he  adds,  some  resemblance  to  the  genus  Inoceramus ;  but, 
he  continues,  the  hinge  in  that  genus  "  closes  by  a  series  of  oblong 
fossets,"  and  besides  it  is  very  inequivalve.  In  its  natural  order  he 
thinks  that  it  seems  to  follow  the  genus  Isocardia,  and  he  proposes 
to  place  it  in  that  position.  Hippagus  occurs  in  the  Claiborne  beds 
(tertiary  of  Alabama— Eocene  of  Lyell). 

Other  species  of  Isocardia  have  been  found  from  the  Oolitic  beds 
upwards,  but  they  resemble  more  closely  tropical  species  than 
1.  Gov. 

ISOCRINITES,  a  genus  of  Crinoidea,  (Goldfuss.) 

I'SOETES  (from  taos,  equal,  and  ctos,  year),  a  Cryptogamic  genus 
of  Plants  belonging  to  the  natural  order  Lycopodiacece.  The  capsule 
of  the  plant  does  not  open,  and  the  fructification  is  inclosed  within 
the  swollen  base  of  the  leaves ;  it  has  sporules  of  two  kinds,  which 
are  attached  to  filiform  receptacles.    The  organs  of  fructification  in 
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this  plant  are  small  cases,  which  arc  situated  in  the  angles  formed  by 
the  union  of  the  leaves  and  the  contracted  stem ;  those  seated  in  the 
axilla)  of  the  outer  Or  inferior  leaves  are  divided  into  three  cavities, 
containing  about  fifty  spherical  bodies  (granules) ;  the  cases  in  the 
nxilloo  of  the  internal  or  superior  leaves  are  divided  by  numerous 
transverse  partitions  into  many  cavities,  all  of  which  are  filled  with 
an  impalpably  fine  powder,  in  the  early  stages  of  its  development 
white,  but  subsequently  becoming  black. 

The  species  of  1  nodes  grow  at  the  bottoms  of  ponds  and  lakes,  and 
arc  said  to  afford  excellent  food  for  fish.  They  are  called  Quilhvorts 
from  the  rush  or  <|uill-like  appearance  of  the  leaves.  ■ 

/.  lacustris,  Quilhvort,  has  subulate  roundish-quadrangular  leaves 
with  four  longitudinal  jointed  tubes.  The  rhizoma  of  this  plant  is  a 
blunt  tuber;  the  leaves  arc  slender,  broad,  and  flat  at  the  base,  but 
elsewhere  between  cylindrical  and  quadrangular.  It  is  found  in  Great 
Britain  at  the  bottom  of  lakes  and  ponds  in  hilly  districts.  The 
structure  of  the  fructification  of  this  plant,  and  other  species  of  the 
genus,  is  only  imperfectly  understood.  It  is  on  this  account  referred 
to  Marsileacece  by  some  authors,  and  made  to  form  an  independent 
order  by  others.  Lindley  refers  it  to  Lycopodiaccw,  and  observes, 
"  I  follow  Do  Candolle  and  IJrongniart  in  referring  it  here."  Delilehas 
published  an  account  of  the  germination  of  Isoetes  setacca,  from  which 
it  appears  that  its  sporulcs  sprout  upwards  and  downwards,  forming 
an  intermediate  solid  body,  which  ultimately  becomes  the  stem  or 
cormus,  but  it  is  not  stated  whether  the  points  from  which  the 
ascending  and  descending  axes  take  their  rise  are  uniform  ;  as  no 
analogy  in  structure  is  discoverable  between  these  sporules  and  seeds, 
it  is  probable  that  they  are  not.  Delile  points  out  the  great  affinity  that 
exists  between  Isorlcs  and  Lycopodium,  particularly  in  the  relative 
position  of  the  two  kinds  of  reproductive  matter.  "  In  Lycopodium," 
he  says,  "  the  pulverulent  thcccc  occupy  the  upper  ends  of  the  shoots, 
and  the  granular  theca:  the  lower  parts;  while  in  /socles  the  former 
are  found  in  the  centre  and  the  latter  at  the  circumference.  If  this 
comparison  is  good,  it  will  afford  some  evidence  of  the  identity  of 
nature  of  those  theca:,  and  that  the  pulverulent  ones  arc  at  least  not 
anthers,  as  has  been  supposed ;  for  in  Isoetes  the  pulverulent  inner 
theca:  have  the  same  organisation,  even  to  the  presence  of  what  has 
been  called  their  stigma,  as  the  outer  granular  ones ;  so  that  if 
Isoetes  has  sexes,  it  will  offer  the  singular  fact  of  its  anther  having  a 
stigma." 

(Babington,  Manned  of  British  Botany  ;  Newman,  History  of  British 
Ferns  f  Lindley,  Natural  System  ;  Burnett,  Outlines  of  Botany.) 

ISONANDRA,  a  genus  of  Plants  belonging  to  the  natural  order 
Sapotacea:  It  is  distinguished  by  the  stamens  being  all  fertile,  and 
twice  as  numerous  as  the  lobes  of  the  corolla. 

/.  Gutta  (Hooker),  the  Gutta-Percha  Tree,  has  its  leaves  on  long 
stalks,  obovate-oblong,  with  a  short  point  golden  beneath  ;  flowers 
axillary,  fascicled;  stamens  12.  This  tree  is  a  native  of  the  Malayan 
Archipelago. 

The  substance  yielded  by  this  tree,  and  designated  by  the  name  of 
Gutta-Percha  (pronounced  'Pertsha'),  is,  like  Caoutchouc,  a  carburet 
of  hydrogen,  and  isomeric  with  that  substance,  and  possesses  a  great 
number  of  the  properties  which  characterise  India-Rubber  [India- 
Rubber],  but  exhibits  certain  special  properties  which  admit  of  its 
being  applied  to  particular  uses  to  which  caoutchouc  is  not  adapted. 
Gutta-Percha  possesses  as  great  an  indestructibility  by  means  of 
chemical  agents  as  caoutchouc.  It  has  an  intermediate  consistence 
between  that  of  leather  and  wood  ;  it  is  capable  of  being  softened  by 
heat,  and  of  regaining  its  primitive  consistence  on  cooling.  It  is 
therefore  at  the  same  time  capable  of  taking  and  of  retaining  the  most 
delicate  impressions.  The  important  uses  to  which  it  has  been  latterly 
applied  are  only  the  forerunners  of  those  to  which  it  will  be  adapted 
hereafter,  provided  the  lack  of  this  precious  material  (which  unfortu- 
nately is  produced  in  much  less  quantities  than  India-Rubber,  and  in 
localities  much  more  circumscribed)  does  not  present  an  obstacle 
to  it. 

Whilst  the  plants  which  furnish  caoutchouc  abound  in  the  whole  of 
the  territorial  zone  which  extends  between  the  tropics,  the  Isonandra 
Gutta  is  the  only  tree  which  yields  Gutta-Percha.  It  grows  scarcely 
anywhere  except  in  certain  parts  of  the  Malayan  Archipelago,  and  up 
to  the  present  time  has  been  almost  exclusively  obtained  from 
Singapore.  It  was  brought  for  the  first  time  into  England  in  the 
days  of  Tradescant,  as  a  curious  product,  under  the  name  of  Mazer- 
Wood  ;  and  subsequently  it  was  frequently  brought  from  China  and 
other  parts  of  the  East,  under  the  name  of  India-Rubber,  in  the  form 
of  elastic  whips,  sticks,  &c.  In  1843  Doctors  D' Almeida  and  W. 
Montgomery  drew  particular  attention  to  it,  together  with  its  various 
singular  properties,  its  easy  manipulation,  and  the  uses  for  which  the 
Malays  employed  it.  The  most  common  employment  of  it  was  for 
whips  ;  and  it  was  by  the  introduction  of  a  horse-whip  made  of  this 
substance  that  its  existence  was  for  the  first  time  known  in  Europe. 
The  specimens  of  the  products  of  the  East  Indies,' shown  in  the  Great 
Exhibition  of  1851,  proved  that  the  natives  of  the  country  in  which 
the  /.  Gutta  grows  know  also  how  to  appropriate  it  to  the  manufacture 
of  different  kinds  of  vases,  and  that  European  industry  has  little  more 
to  do  than  to  imitate  their  processes. 

The  importation  of  Gutta-Percha  into  England,  where  the  employ- 
ment of  this  substance  first  drew  attention,  was  in  1 845  only  20,600  lbs. ; 


but  in  1848  it  had  increased  to  above  3,000,000  lbs. ;  and  during  tho 
last  five  years  tho  importation  has  amounted  to  a  much  larger 
quantity,  and  one  which  begins  to  cause  some  apprehension  as  to  the 
possibility  of  the  supply  sufficing  for  the  requirements  of  the  novel 
uses  in  store  for  it  in  the  future.  It  is  true  that  during  its  use  Gutta- 
Percha  is  but  little  consumed,  and  the  waBte  from  the  articles  in  this 
material,  submitted  to  a  proper  softening,  can  be  made  to  serve  new 
uses ;  nevertheless  its  constantly  increasing  consumption,  added  to  the 
barbarous  manner  in  which  the  product  has  hitherto  been  extracted, 
may  well  justify  some  apprehension. 

During  the  first  few  years  of  the  employment  of  Gutta-Percha  it 
was  the  custom  to  cut  down  the  tree  for  the  purpose  of  obtaining  the 
iuice,  which,  left  to  itself,  very  soon  allowed  the  Gutta-Percha  to 
separate  and  coagulate  of  its  own  accord  There  is  reason  to  hopo 
that  European  industry  will  soon  be  embarked  in  the  cultivation  of 
this  product,  and  that  tho  Niato  (which  is  the  name  that  the  Malays 
give  to  the  tree  which  produces  Gutta-Percha),  multiplied  by  means 
of  a  regular  culture,  naturalised  in  other  countries  than  those  tc 
which  it  is  indigenous,  and  worked  by  regular  iucisions,  which  will 
only  take  from  the  tree  a  portion  of  its  juice  without  hindering  its 
development,  will  be  tho  means  of  furnishing  at  a  low  price  a  sub- 
stance which  is  destined  to  render  notable  services  to  industrial  and 
domestic  economy. 

The  Gutta-Percha  which  arrives  in  Europe  in  the  form  of  lumps 
of  some  pounds  weight  is  far  from  being  pure.  The  natives  of  tho 
Malayan  Archipelago  make  no  Bcruple  of  introducing  into  it  stones, 
earth,  &c. ;  tho  presence  of  which  in  the  interior  of  these  blocks 
renders  a  purification  indispensable,  which  purification  howover  is 
capable  of  being  attained  without  much  manipulation. 

Indestructible  by  water,  and  at  the  same  time  a  bad  conductor  of 
electricity,  Gutta-Percha  has  been  found  available  for  inclosing  the 
metallic  wires  employed  in  the  electric  telegraph ;  and  tho  use  of  this 
substance  may  certainly  claim  its  share  in  the  success  of  the  submarine 
telegraph,  by  means  of  which  London  and  Paris  and  the  other  great 
cities  of  Europe  are  now  brought  within  a  few  minutes  of  each  other. 

It  may  be  conceived  to  what  a  variety  of  forms  a  substance  can  bo 
turned  which,  becoming  soft  without  adhering  at  the  temperature 
of  boiling  water,  regains  at  the  ordinary  temperature  the  slight 
elasticity  and  the  consistence  of  leather.  [Gutta-Percha,  in  Arts 
and  Sc.  Div.] 

ISO'PODA,  Latreille's  name  for  the  fifth  order  of  the  class  Crustacea. 
The  Isopoda,  according  to  that  zoologist,  approach  the  Lmmodipoda 
by  the  absence  of  mandibular  palpi,  though  they  are  removed  from 
them  by  several  points ;  the  two  anterior  feet  are  not  annexed  to  the 
head,  and,  like  the  succeeding  ones,  depend  upon  their  particular 
segment.  The  feet  are  always  fourteen  in  number,  unguiculated,  and 
without  any  vesicular  appendage  at  their  base.  The  under  part  of 
the  tail  is  furnished  with  appendages  which  are  very  apparent,  and 
in  the  form  of  leaflets  or  vesicular  purses.  Of  these  the  two  first,  or 
external  ones,  ordinarily  cover  the  others,  either  totally  or  in  great 
part.  The  body  is  generally  flattened,  and  wider  than  it  is  thick. 
The  mouth  i3  composed  of  the  same  pieces  as  in  the  Crustacea,  which 
precede  it  in  M.  Latreille's  system,  but  in  the  order  before  us  those 
which  answer  to  the  two  superior  jaw-feet  iu  the  Becapoda  present 
more  the  appearance  of  a  lower  Up  terminated  by  two  palpi.  Two  of 
the  antenna?,  the  mesial  ones,  are  almost  obliterated  in  the  last  genera 
of  this  order,  which  are  all  terrestrial,  and  differ  besides  from  the 
others  by  their  respiratory  organs.  The  male  sexual  organs  are 
indicated  most  frequently  by  the  presence  of  linear  or  filiform  appen- 
dages, and  sometimes  by  hooks  placed  at  the  internal  origin  of  the 
first  subcaudal  lamina:.  The  females  carry  their  eggs  under  the  breast, 
either  between  the  scales  or  in  a  membranous  pouch  or  sac  that  opens 
to  afford  a  passage  for  their  young,  which  are  hatched  with  the  form 
and  parts  proper  to  the  species,  and  only  cast  their  skin  as  they 
increase  in  size.  The  greater  number  live  in  the  water.  Those  which 
are  terrestrial  have  need,  like  other  Crustacea  that  live  out  of  water, 
of  a  certain  degree  of  atmospheric  humidity,  in  order  that  respiration 
may  be  carried  on,  and  that  their  branchiae  may  be  in  a  fit  state  for 
performing  this  function. 

Messrs.  Victor  Audouin  and  Milne-Edwards  have  studied  very  care- 
fully the  organisation  of  the  Isopoda,  the  Ligice  especially.  It  appears 
from  their  observations  that  the  heart  has  the  form  of  a  long  vessel 
extended  above  the  dorsal  surface  of  the  intestine.  Its  anterior 
extremity  gives  off  three  arteries,  as  in  the  Becapoda.  The  lateral 
branchiae  may  also  be  seen  directed  from  the  heart  towards  the  feet. 
At  the  edge  of  the  two  first  articulations  of  the  abdomen,  or  tail, 
this  organ  receives,  both  right  and  left,  small  canals  (the  branchio- 
cardiac  vessels),  which  seem  to  come  from  the  branchiae.  According 
to  the  demonstrations  of  these  zoologists  in  the  case  of  the  Ligice,  it 
would  appear  that  the  venous  system  is  less  complete  than  in  the 
Macrurous  Becapoda  ;  and  that  the  blood  driven  from  the  heart  to 
the  different  parts  of  the  body  passes  into  lacunae,  which  the  organs 
leave  between  them  at  the  lower  surface  of  the  body,  and  which 
have  a  free  communication  with  the  different  vessels  of  the  branchial). 
The  blood,  after  having  traversed  the  respiratory  apparatus,  returns 
to  the  heart  in  traversing  the  branchio-cardiacal  vessels.  This  dispo- 
sition would  establish  the  passage  from  the  circulating  system  of  the 
Decapodoiw  Crustacea  to  that  of  the  Branchiopoda.    According  to 
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Cuvier,  the  two  anomalous  chords  composing  the  mesial  part  of  the 
norvOUB  system  of  the  (hiisci  (ami  probably  of  the  other  hirpinlit,  ami 
even  of  the  Amphvpoda)  are  not  entirely  approximated,  and  may  he 
well  distinguUhcd  throughout  their  length.  There  are  nine  ganglions, 
without  counting  the  brain  ;  hut  tho  first  two  and  the  last  two  are 
so  approximated  that  they  may  bo  reduced  to  seven.  The  second  ami 
the  six  following  furnish  tho  nerves  to  the  seven  pairs  of  feet;  the 
four  anterior  feet,  although  analogous  in  the  order  of  succession  of  the 
parts  to  the  last  four  jaw-feet  of  tho  Dccapoda,  are  really  feet,  properly 
so  called.  The  segments  which  immediately  succeed,  or  those  that 
form  tho  tail,  receive  their  nerves  from  tho  last  ganglion.  These 
segments  may  be  considered  as  simplo  divisions  of  a  single  Begment, 
represented  by  that  ganglion ;  and  wo  accordingly  seo  that  tho  number 
of  these  posterior  segments  varies. 

The  following  is  the  arrangement  of  M.  Latrcille  : — 

The  order  consists  of  six  sections. 

1.  EriCAiUDES  (Latreille).—  These  are  parasitical  Isopoda,  which, 
according  to  M.  Latreille,  are  without  either  eyes  or  antenna) ;  the 
males  however  have  eyes,  though  tho  females  are  blind.  The  body  is 
fiat,  very  small  and  oblong  in  tho  males,  but  much  larger  in  the 
females,  taking  in  their  case  the  form  of  an  oval,  which  is  narrowed 
and  a  little  curved  posteriorly,  hollow  below,  with  a  thoracic  border, 
divided  on  each  side  into  five  membranous  lobes.  On  this  border 
the  feet,  which  aro  very  small  and  unfit  either  for  walking  or  swim- 
ming, are  situated.  The  under  part  of  the  tail  is  furnished  with  fivo 
pairs  of  small  ciliated  imbricated  leaflets,  answering  to  as  many 
segments,  and  disposed  in  two  longitudinal  rows  ;  but  the  posterior 
extremity  is  deprived  of  appendages.  The  mouth  presents  distinctly 
only  two  membranous  leaflets  applied  one  upon  the  other,  of  the 
same  consistence,  and  quadrilateral.  Tho  lower  concavity,  forming  a 
sort  of  flat  basket,  is  filled  with  eggs.  Near  the  place  of  their  issue 
is  constantly  found  an  individual,  which  is  presumed  to  be  the  male ; 
but  M.  Latreille  adds,  that  the  extreme  smallness  of  its  size  seems  to 
forbid  the  possibility  of  copulation.  According  to  M.  Desmarest,  this 
individual  is  furnished  with  two  eyes  ;  its  body  is  straight  and  nearly 
linear.    One  sub-genus  only  belongs  to  this  section. 

Bopyrus  (Latreille). — The  most  common  species  is  B.  Crangoruin. 
Those  who  are  in  the  habit  of  eating  prawns  will  probably  have 
observed  a  tumour  occasionally  presenting  itself  under  the  carapace 
on  one  of  the  sides,  which  is  bulged  out.  On  lifting  this  part  of  the 
shell,  the  parasite  will,  in  such  cases,  be  discovered  immediately 
under  it  and  upon  the  branchiae.  We  have  frequently  detected  the 
Bopyrus,  but  on  whatever  species  of  prawn  it  has  been  found,  we 
have  never  remarked  that  the  animal  to  which  it  adhered  was  more 
meagre  than  its  fellows,  though  this  perhaps  may  have  arisen  from 
the  prawn  not  having  been  long  subject  to  the  visitation  of  the 
parasite.  But  there  is  another  reason  why  the  prawn  should  not 
suffer  much  from  the  adhesion  of  the  parasite.  The  author  of  '  Hora; 
Entomologicse '  informs  us  that  he  has  lately  found  three  specimens 
of  Bopyrus  (females)  with  their  backs  turned  to  the  branchia;  of 
the  prawns;  and  he  is  of  opinion  that  they  and  other  crustaceous 
parasites  which  adhere  to  the  anterior  parts  of  fishes  and  Crustacea, 
fix  themselves  there  for  the  sake  of  the  cm-rents  (produced  by  the 
branchia;  in  respiration),  which  bring  with  them  the  animalcules  on 
which  the  parasites  feed. 


Bopyrus  Crangorum. 
a,  the  upper  Bide  ;  b,  the  animal  scon  in  profile  ;  c,  the  under  side  ;  d,  one 
of  the  fect,  much  magnified  (female)  ;  e,  small  individual,  considered  as  the 
male,  upper  side  ;  /,  the  same,  lower  side ;  <j>,  carapace  of  a  Trawn  deformed  on 
ihe  right  side  by  the  presence  of  Bopyrus.  (Desmarest.) 


Jl.  Ormgorvm  is  found  on  Palcmon  servatus  and  Paltwon  stfitHlrj. 
but  most  frequently  on  tho  former. 

M.  Hisso  has  described  another  species,  under  the  female  of  which 
he  states  that  he  found  800  or  900  living  young  ones. 

2.  Cvmotiioada  (Latreille).— This  section  comprises  those  Itopoda 
which  have  four  very  apparent  antenna);  these  aro  setaceous,  and 
nearly  always  terminated  by  a  pluriarticulate  stem.  These  crustacean* 
have  eyes,  a  mouth  of  the  ordinary  formation,  vesicular  branchite, 
disposed  longitudinally  in  pairs,  a  tail  consisting  of  from  four  to 
six  segments,  with  a  fin  on  each  side,  and  the  anterior  feet  most 
frequently  terminated  by  a  strong  but  small  nail  or  hook.  These 
hojiodw  are  all  parasitic  according  to  Latreille ;  but  fierolis  nppeari 
not  to  bo  a  parasite.  Sometimes  tho  eyes  aro  mounted  on  tubercles 
at  the  summit  of  the  head.  Tho  tail  is  composed  of  only  four 
segments. 

Serolis  (Leach).  One  species  only  known,  S.  Fahricii  (Cymot/iA't 
parado.ni  of  Fabricius). — Antenna)  placed  on  two  lines,  and  termi- 
nated by  a  pluriarticulate  stem.  Under  the  first  three  segments  of 
the  tail  there  are  between  the  ordinary  appendage  three  others,  which 
are  transverse,  and  terminated  posteriorly  in  a  point. 

M.  Desmarest  describes  the  animal  thus:  —  Superior  antenna; 
formed  of  four  joints,  larger  than  the  first  three  of  the  inferior 
antenna) ;  the  last  joint  composed  of  many  others,  and  smaller. 
Inferior  antenna;  with  five  joints,  the  first  two  small ;  the  third  and 
fourth  (principally  this  last)  elongated  ;  the  fifth  composed  of  many 
others,  smaller.  Second  pair  of  feet  having  the  penultimate  joint 
eularged  and  the  nail  or  claw  much  elongated  ;  the  sixth  pair  ambu- 
latory, rather  spiny,  and  having  the  nail  slightly  curved.  Anterior 
appendages  of  the  belly,  or  branchial  lamina;,  formed  of  two  equal 
parts,  which  arc  foliaceous,  rounded  at  their  extremity,  furnished 
with  hairs  at  their  base,  placed  upon  a  common  peduncle  ;  the  two 
posterior  and  lateral  appendages  small  and  narrow,  especially  tho 
interior  one,  which  hardly  projects. 

This  is  a  very  interesting  auimal,  and  has  been  considered  to  offer 
some  resemblance  at  first  sight  to  the  extinct  form  of  the  TrilobUet. 
[Tbilobites.] 


Serolis  Fahricii. 

a,  back  ;  b,  under  surface,  showing  the  union  of  crustaceous  legs  with  the 
membranous  branchia) ;  c,  magnified  view  of  branchia). 

This  creature  has  been  found  at  Tierra  del  Fuego,  Straits  of 
Magalhaens  (Banks), and  Senegal  (Dufresue).  Captain  Phillip  Parker 
King,  R.N.,  collected  many  specimens  on  the  east  coast  of  Patagonia, 
and  also  at  Port  Famine,  in  the  Straits,  where  Captain  King  saw  the 
beach  covered  with  dead  specimens.  He  also  observed  them  alive 
swimming  close  to  the  bottom  among  the  sea-weed.  They  moved 
slowly  and  gradually,  unlike  a  shrimp.  He  never  saw  them  swimming 
near  the  surface :  their  legs  seemed  adapted  for  swimming  and 
crawling  on  the  bottom. 

Cymothoa  (Fabr.) — Antenna;  nearly  equal  in  length  ;  eyes  but  little 
apparent ;  last  segment  of  the  tail  squared,  and  the  two  pieces  termi- 
nating the  lateral  fins  linear,  equal,  and  styliform. 


b  a 
Cymothoa  oestrum, 
a,  upper  side ;  b,  lower  side. 
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Ichlhyophilus  (Latreille;  Nei-ocila,  Livoneca,  Leach).— Antennae  of 
equal  length,  and  eyes  not  very  visible  ;  last  segment  of  the  body 
nearly  triangular,  with  two  pieces  terminating  the  lateral  fins,  in 
form  of  leaflets  or  blades  :  the  exterior  of  these  is  greatest  in  Nerocila, 
and  of  the  same  size  as  the  others  in  Livoneca. 

M.  Latreille  observes  that  in  the  four  following  sub-genera  the 
superior  antennae  are  manifestly  shorter  than  the  inferior.^ 

Many,  as  well  as  the  Cymothocr,  have  all  the  feet  terminated  by  a 
powerful  and  strongly-arched  nail  (onglet) ;  the  last  eight  are  not 
spiny ;  the  eyes  are  always  distant  and  convex.  These,  in  the  method 
of  Dr.  Leach,  form  three  genera,  but  M.  Latreille  is  of  opinion  that 
they  may  be  united  under  one  sub-genus,  namely : — 

Canolira  (Leach ;  Anilocra,  Olencira,  of  the  same). — In  those 
Canolira;,  designated  by  Dr.  Leach  as  Olencirce,  the  blades  of  the  fins 
are  uarrow  and  armed  with  points.  In  those  named  by  tho  same 
zoologist  Anilocrce  the  external  blade  of  the  fins  is  longer  than  the 
internal  one ;  the  inverse  of  which  is  the  case  with  the  Canolira:,  in 
which,  besides,  the  eyes  are  but  very  little  granulated,  while  they  are 
very  sensibly  granulated  in  Anilocra. 

M.  Latreille  remarks  that  in  tho  three  following  sub-genera  tho 
second,  third,  and  fourth  feet  only  are  terminated  by  a  very  strongly- 
curved  nail  (onglet),  and  the  last  eight  are  spiny.  The  eyes  ordi- 
narily have  but  little  convexity,  and  are  largo  and  converging 
anteriorly. 


Canolira  {Anilocra)  Capentit. 


JRga  (Leach). — Two  first  joints  of  the  superior  antennae  very  large 
and  compressed. 


JEga  etnarginata. 
a,  upper  side;  b,  anterior  foot;  c,  posterior  foot;  d,  under  eide. 

Rocinella  (Leach). — Two  first  joints  of  the  superior  antennae  nearly 
cylindrical,  but  approaching  the  j£gce  in  their  large  and  anteriorly 
approximated  eyes. 

Conilira  (Leach). — Antennae  as  in  Rocinella  ;  but  the  eyes  are  small 
and  distant ;  and  the  edges  of  the  segments  are  nearly  straight,  and 
not  falciform  and  prominent. 

Synodus  (Latr.). — Antennae  upon  two  lines,  lower  antennae  always 
short,  tail  of  six  segments ;  distinguished  from  all  the  preceding  by 
their  great  and  projecting  jaws.    Only  one  species. 

Cirolana  (Leach). — Length  of  the  lower  antennae  surpassing  the 
half  of  that  of  the  body.    Six  segments  in  the  tail. 

Nelocira  (Leach). — Length  of  lower  antennae  as  in  Cirolana.  Five 
segments  only  in  the  tail.    Cornea  of  the  eyes  smooth. 

Eurydice  (Leach). — Resembling  Nelocira  in  the  number  of  the 
caudal  segments,  but  differing  from  that  form  in  its  granulous  eyes. 

M.  Latreille  is  of  opinion  that  this  sub-genus  conducts  us  to  those 
whose  eyes  are  formed  of  small  grains,  or  which  have  those  organs 
smooth,  and  which  have  besides  the  four  antennae  inserted  upon  the 
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same  horizontal  line,  consisting  of  four  joints  at  most,  all  the  feet 
ambulatory,  and  the  tail  composed  of  six  segments.  Such  a  form  is — 
Limnoria  (Leach). — The  only  living  species  known  is  L.  terebrans, 
which,  although  only  two  lines  in  length,  is  nevertheless  highly 
injurious  in  consequence  of  its  multiplication  and  its  habits.  Thcs 
rapidity  with  which  this  little  crustacean  pierces  the  timber  of  ships 
makes  its  attacks  not  only  mischievous  but  alarming.  The  pier  at 
Southampton  and  also  that  at  Herne  Bay,  have  suffered  from  the 
attacks  of  this  crustacean.  It  rolls  itself  up  like  a  wood-louse  when 
it  is  seized.    It  is  a  native  of  all  the  European  seas. 

3.  Sm-EROMiDEs  (Latr.). — The  Isopoda  composing  this  section  have 
four  very  distinct  antennae,  which  are  either  setaceous  or  conical ;  and, 
with  the  exception  of  Anlhura,  they  are  always  terminated  by  a  stem 
divided  into  many  small  joints,  and  short.  The  lower  antennae, 
which  are  always  tho  longest,  are  inserted  under  the  lower  part  of 
the  first  joint,  which  is  largo  and  thick.  The  mouth  has  the  usual 
form.  The  branchiae  are  vesicular  or  soft,  naked,  and  disposed  longi- 
tudinally in  pairs.  The  tail  has  ouly  two  complete  and  moveable 
segments,  but  has  often  impressed  transverse  lines  upon  it,  indicating 
the  vestige3  of  other  segments.  On  each  side  of  its  posterior  extremity 
is  a  fin  terminated  by  two  leaflets,  the  lower  of  which  is  moveable, 
while  the  upper  one  is  formed  by  an  internal  prolongation  of  the 
common  support.  The  branchial  appendages  are  curved  internally ; 
the  internal  side  of  the  first  is  accompanied  in  the  males  by  a  small 
linear  and  elongated  piece.  The  anterior  part  of  the  head,  situated 
below  the  antennae,  is  triangular,  and  in  the  form  of  a  reversed  heart. 
Some  have  an  oval  or  oblong  body,  contracting  ordinarily  into  the 
form  of  a  bowl.  The  antennae  are  terminated  by  a  pluriartieulate 
joint,  and  the  lower  ones  at  least  are  sensibly  longer  than  the  head. 
The  lateral  and  posterior  fins  are  formed  of  a  peduncle  and  two  blades, 
composing,  together  with  the  last  segment,  a  fan-like  fin.  In  these 
the  impressed  and  transverse  lines  of  the  anterior  segment  of  the 
tail,  always  shorter  than  its  successor,  or  the  last,  do  not  reach  the 
lateral  borders.  The  first  joint  of  the  superior  antennae  is  in  the 
shape  of  a  triangular  battledore  (palette).  The  head  seen  from  above 
forms  a  transversal  square.  The  leaflets  of  the  fins  are  very  much 
flattened,  and  the  intermediate  piece,  or  last  segment,  is  enlarged  and 
rounded  laterally. 

Zuzara  (Leach). — Leaflets  of  the  fins  very  large,  the  upper  of 
which  is  shortest,  separated  from  the  other  to  form  a  border  to  the 
last  segment. 

Sphwroma  (Latr.). — Leaflets  of  moderate  size,  equal,  and  applied 
one  over  the  other. 


SpTxeroma  dentata. 


In  others  the  impressed  lines,  or  transverse  sutures  of  the  anterior 
segment  of  the  tail,  attain  the  lateral  border  and  cut  it.  The  first 
joint  of  the  superior  antennae  forms  an  elongated  palette,  which  is 
square  or  linear.    The  leaflets  of  the  fins  are  ordinarily  narrower 


Nasa  lidentata. 


and  thicker  than  in  the  preceding ;  the  exterior  sometimes  (as  in 
Cymodocea)  envelops  the  other :  their  point  of  junction  resembles  a 
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knot  or  joint.  Sometimes  the  sixth  Belmont,  of  tho  body  la  sensibly 
longer  than  the  preceding  segments  and  the  succeding  one.  One  of 
tho  leaflets  of  the  fins  only  is  projecting! 

Nttaa  (Catnpecopcca,  Leach).— Sometimes  the  sixth  segment  of  tho 
body  is  of  the  length  of  the  preceding  segments,  and  of  the  succeed- 
ing one,  as  in  Cilicaa,  where  one  of  tho  leaflets  of  the  fins  only  in 
projecting,  the  other  leaning  against  tho  posterior  border  of  tho  last 
segment. 


Oiliccca  Latrcilli. 


Cymodocea  (Leach).— In  this  form  tho  leaflets  of  the  fins  are  pro- 
jecting and  directed  backwards.  The  sixth  segment  is  not  prolonged 
posteriorly,  and  tho  extremity  of  the  last  segment  has  a  small  blade 
in  a  notch. 


Cymodocea  Lamarchii. 

Dynamene. — Resembling  Cymodocea  in  the  projection  and  direction 
of  the  leaflets  of  the  fins,  but  having  the  sixth  segment  prolonged 
backwards,  and  the  last  with  a  simple  slit  only,  there  being  no  blade. 

Others  again,  as  Anthura,  have  a  vermiform  body,  and  the  antenna;, 
hardly  so  long  as  the  head,  consisting  of  four  joints.  The  leaflets  of 
the  posterior  fins  form  by  their  disposition  and  approximation  a 
sort  of  capsule.  The  anterior  feet  are  terminated  by  a  mouodactyle 
claw. 


Anthura  gracilis,  magnified. 

4.  iDOTEiDfli  (Leach).  —  This  section  consist  of  Tsopoda  whose 
antenna;  are  four  in  number,  but  upon  the  same  horizontal  and  traus- 


UteuUB  aro  abort,  filiform,  or  a  little  tho  largest  towards  the  end, 
and  4-jointed,  none  of  the  joints  being  divided.  Tho  conformation  of 
tho  mouth  i.1  the  samo  as  in  iho  precding  Heotions.  The  branchial 
are  in  tho  form  of  bladders,  white  in  tho  greater  part,  susceptible  of 
being  blown  up,  capable  of  aiding  in  Bwimrning,  and  covered  by  two 
blades  or  valvules  of  tho  last  segment,  adhering  laterally  to  its  boidn  ■, 
longitudinal,  Particulate,  and  opening  in  the  middle  by  a  straight 
line,  like  a  folding  door.  Tho  tail  is  formed  of  three  segments,  tho 
last  of  which  is  much  the  largest,  without  appendages  at  the  end  or 
lateral  fins.    These  Crustaceans  aro  all  marine. 

Idotca  (Fabr.). — All  tho  feet  strongly  unguiculated  and  identical  ; 
tho  body  oval  or  simply  oblong,  and  tho  lateral  antennae  shorter  than 
the  half  of  the  body. 

Stenosoma  (Leach). — Differing  from  Idolca  in  the  linear  form  of  tho 
body  and  the  length  of  the  antenna:,  which  surpasses  the  half  of  that 
of  the  body. 


Idolca  tricuspiduta. 

verse  line  ;  the  lateral  ones  are  terminated  by  a  stem  ending  in  a 
point,  gradually  decreasing  and  pluriarticulate  ;   the  intermediate 
NAT.  HIST.  D1V.  VOL.  111. 


Stenosoma  Uncarc,  natural  si/c. 
a,  lamina;  of  the  under  part  of  the  .abdomen. 

Arcturus  (Latreille). — Very  remarkable  for  the  form  of  the  second 
and  third  feet,  which  are  directed  forwards,  and  terminated  by  a  long 
bearded  joint,  unarmed  or  feebly  unguiculate  ;  the  two  anterior  feet 
are  applied  upon  the  mouth  and  unguiculated  ;  the  last  six  are  strong, 
ambulatory,  thrown  backwards,  and  bidentated  at  their  extremity. 
In  the  length  of  the  antenna;  and  form  of  the  body  Arcturus 
approaches  Stenosoma.  M.  Latreille  (1829)  says  that  he  never  saw 
but  one  species,  A.  iubcrculalus,  brought  home  from  the  North  Seas 
by  one  of  the  last  English  expeditions  to  the  North  Pole. 

5.  Asellota  (Latreille).  —  The  fifth  section  consists  of  Isopoda 
with  four  very  apparent  antenna:  which  are  disposed  on  two  lines, 
and  are  setaceous  and  terminated  by  a  pluriarticulate  stem.  There 
are  two  mandibles,  four  jaws,  ordinarily  covered  by  a  species  of  lip 
formed  by  the  first  jaw-feet.  The  branchiae  are  vesicular,  disposed  in 
pairs,  and  covered  by  two  longitudinal  and  biarticulate  but  free 
leaflets.  The  tail  is  formed  of  a  single  segment,  without  lateral  fins, 
but  with  two  bifid  needle-like  processes,  or  two  very  short  appendages 
in  the  form  of  tubercles  at  the  middle  of  its  posterior  border.  There 
are  other  lamellar  appendages  situated  on  its  inferior  base,  more 
numerous  in  the  males  thau  in  the  females,  and  these  serve  to 
distinguish  the  sexes. 

Asellus  (Geoffroy). — Two  bifid  needle-like  processes  at  the  posterior 
extremity  of  the  body;  eyes  distant;  superior  antennae  at  least  as  long 
as  the  peduncle  of  the  inferior  antennas.  Hooks  at  the  end  of  the 
feet  entire. 

A.  aquaticus  is  very  abundant  in  fresh  stagnant  waters,  as  in  the 
pools  about  Paris.  It  moves  slowly  when  not  terrified.  In  the  spring 
it  comes  forth  from  the  mud,  in  which  it  has  passed  the  winter.  The 
male,  which  is  much  larger  thau  the  female,  carries  her  about  for  a 
space  of  eight  days,  holding  her  by  means  of  his  fourth  pair  of  feet. 
When  he  quits  her  she  is  pregnant  with  a  great  number  of  eggs, 
inclosed  in  a  membranous  sac  placed  under  her  breast,  and  opening 
by  a  longitudinal  slit  to  give  passage  to  the  young. 

Oniscoda  (Latreille). — These,  the  Janirce  of  Dr.  Leach,  differ  from 
the  Aselli  in  the  approximation  of  their  eyes,  in  having  their  superior 
antennae  shorter  than  the  peduncle  of  the  inferior  ones,  and  in  the 
hooks  of  the  tarsi,  which  are  not  bifid.  M.  Latreille  remarks  that  the 
only  species  known  (Janira  maculosa  of  Leach)  has  been  found  on  the 
coasts  of  England  among  the  sea-weeds  and  Ulvot, 

Jcera  (Leach). — This  form,  in  the  place  of  the  needle-like  processes 
(stylets)  at  the  end  of  the  tail,  has  only  two  tubercles.  M.  Latreille 
remarks  that  only  a  single  species  (/.  albifrons,  Leach)  has  been  found, 
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Asellus  gquaticut  {Iilutca  aquniicn,  Pjfur.),  female,  magnified! 
a,  upper  side;  b,  under  side. 

and  that  it  is  very  common  on  the  English  coa-.t,  Under  stoma  and 
among  the  sen-weed. 

6.  Ci.oronTiDKS  (Oniscidie,  Latreille).— This,  the  hist  section  of 
Isopoda,  according  to  the  arrangement  of  M.  Latreille,  consists  of 
those  forms  which  have  indeed  four  antenna:,  but  the  two  intermediate 
ones  are  very  small,  little  apparent,  and  consist  of  two  joints  at  most : 
the  lateral  antenna)  arc  setaceous.  The  tail  is  composed  of  six 
segments,  with  either  two  or  four  needle-shaped  appendages  at  the 
posterior  border  of  the  last  segment,  and  without  lateral  fins.  Some 
are  aquatic,  others  terrestrial.  In  the  latter  the  first  leaflets  below 
the  tail  exhibit  a  row  of  small  holes,  where  the  air  penetrates  to  the 
organs  of  respiration  there  inclosed. 

Some  have  the  sixth  joint  of  their  antennae,  or  their  stem,  so  com- 
posed that  in  counting  the  small  articulations  of  this  part  the  total 
number  of  all  the  joints  is  nine  at  least.  These  are  marine,  and 
consist  of  two  sub-genera. 

Ligia  (Fabr.). — Stem  of  the  lateral  antenna:  composed  of  a  great 
number  of  small  joints,  and  two  very  projecting  stylets,  separated  at 
the  end  into  two  branches,  at  the  posterior  extremity  of  the  body. 


Ligia  occanica,  natural  size. 
a,  upper  side ;  b,  under  side. 

L.  occanica  is  very  common  on  the  sea-coast,  where  it  may  be  seen 
creeping  on  the  rocks  or  on  sea-walls.  When  an  attempt  is  made 
to  seize  it,  the  animal  quickly  folds  its  feet  and  lets  itself  drop. 

Tylos  (Latreille). — These  seem  to  have  the  faculty  of  rolling  them- 
selves up.  The  last  segment  of  the  body  is  demieircular,  and  exactly 
fills  the  notch  formed  by  the  preceding.  The  posterior  appendages 
are  very  small  and  entirely  inferior.  The  antennae  have  only  nine 
joints,  the  last  four  of  which  compose  the  stem.  On  each  side  is  a 
tubercle  representing  one  of  the  intermediate  antennrc ;  the  inter- 
mediate space  is  elevated.  The  branchiae  are  vesicular,  imbricated, 
and  covered  by  lamina;. 

T.  Armadillo,  an  inhabitant  of  the  Mediterranean,  may  be  taken  as 
an  example. 

Philoscia  (Latreille). — Lateral  antenna;  divided  into  eight  joints  and 
exposed  at  their  base.  The  four  posterior  appendages  nearly  equal. 
These  occur  in  moist  places.    Oniscus  sylvestris  (Fabr.)  is  an  example. 

Cloportcs,  properly  so  called ;  Oniscus,  Linn.  (Wood-lace). — Eight 
joints  to  the'lateral  antenna;,  but  their  base  is  covered ;  and  the  two 
external  appendages  of  the  tail  are  much  larger  than  the  two  internal 
one?.  These  animals  frequent  dark  and  retired  places,  such  as  caves, 
cellars,  holes  in  walls,  &c,  and  are  also  found  under  stones  and  old 
logs.  Their  food  consists  of  decayed  vegetable  and  animal  substances ; 
and  they  scarcely  ever  come  forth  from  their  retreats  except  in  rainy 
tor  moist  weather.    They  move  slowly  when  not  in  danger.    The  eggs 


are  inclosed  in  a  pectoral  pouch.  Tho  young  at  their  birth  have  a 
thoracic  segment,  short,  and  consequently  only  twelve  feet.  These 
Crustacea  were  formerly  used  in  medicine ;  but  they  no  longer  form 
part  of  the  Materia  Medica. 


■\Vood-Lou«c  [Ottitcui  muraritu). 


Porccllio  (Latreille). — Distinguished  from  the  true  Wood-Lice  by 
the  number  of  joints  of  their  lateral  antenna},  which  arc  only  seven. 
In  other  respects  Porccllio  resembles  Oniscus. 

Armadillo  (Latreille). — The  posterior  appendages  of  the  body  are 
not  projecting;  the  last  segment  is  triangular.  A  small  blade,  in 
form  of  a  reversed  triangle,  or  more  large  and  truncated  at  the  end, 
formed  by  the  last  joint  of  the  lateral  appendages,  fills  up  on  eacli 
side  the  void  between  the  segment  and  the  preceding.  Lateral 
antennae  with  only  seven  joints.  The  upper  subcaudal  scales  are 
pierced  with  a  row  of  small  holes. 


Armadillo  ptntulaful, 
a,  expanded  ;  b,  rolled  up. 

Such  is  the  arrangement  of  M.  Latreille. 

Lamarck  divided  the  Isopoda  into  two  great  sections:  the  first 
consisting  of  those  which  have  the  branchiae  situated  under  the  tail, 
and  comprising  two  subdivisions ;  the  second  composed  of  those 
which  have  their  branchiae  placed  under  the  anterior  part  of  the 
abdomen,  between  the  feet. 

Under  the  first  he  arranged  the  genera  Armadillo,  Oniscus,  Philosci'i, 
Ligia,  Asellus,  Idotca,  Sphan-oma,  Cymothoa,  Bopyrus,  Typhis,  Anccui, 
Praniza,  Apseudes,  and  lone.  Under  the  second  he  included  the 
genera  Lcptomera,  Caprclla,  and  Cyamus. 

M.  Desmarest  also  divided  the  Isopoda  into  two  great  sections, 
with  many  subdivisions. 

His  first  section,  which  he  makes  equivalent  to  the  Phytibranchiate 
Isopods  of  Latreille,  consists  of  the  genera  Typhis,  Anceus,  including 
Gnathia  of  Leach,  Praniza,  Eupheus,  and  lone. 

His  second  section,  which  he  makes  equivalent  to  the  Ptdrygi- 
branches  of  Latreille,  comprises  the  genera  ldotea,  Stenosoma,  Anlhura, 
Serolis,  Campecopca,  Na*sa,  CUicaia,  Cymodocea,  Dynamene,  Zuznra, 
Spharoma,  Eurydice,  Nelocira,  Cirolana,  Conilira,  Rocinella,  JEga, 
Canolira,  Anilocra,  Olencira,  Nerocila,  Livoncca,  Cymothoa,  Limnoria, 
Asellus,  Janira,  Jcera,  Ligia,  Philoscia,  Oniscus,  Porccllio,  Armadillo, 
and  Bopyrus. 

M.  Milne-Edwards  (edition  of  Lamarck,  1838)  states,  in  a  note  to 
that  part  of  Lamarck's  definition  of  an  Isopod  Crustacean,  '  mandibules 
sans  palpes,'  that  Lamarck,  Latreille,  and  most  authors  are  in  error 
when  they  assign  this  character  to  the  Isopoda,  for  in  a  great  number 
of  these  Crustaceans  the  mandibles  are  provided  with  a  palpiform 
stem,  entirely  resembling  that  which  may  be  seen  in  the  greater  part 
of  the  Amphipoda. 

He  further  remarks  that  the  respiratory  lamella)  situated  under 
the  abdomen  are  hardly  ever  branchiae,  properly  so  called,  but  only 
one  of  the  branches  of  the  false  feet  become  membranous  and  vascular, 
as  in  one  of  the  appendages  of  the  thoracic  feet  in  the  Amphipoda. 
The  female  of  lone,  he  observes,  exhibits  an  exception,  for  she  carries 
ramose  branchiae  on  each  side  of  the  abdomen. 

M.  Milne-Edwards,  in  his  notes,  further  states  that  those  Crustacea 
whose  respiratory  appendages  are  placed  under  the  thorax  (which 
Lamarck  calls  abdomen)  ought  not  to  remain  in  the  order  of  Isopoda, 
but  belong  to  the  Lcemodipoda  of  M.  Latreille.  The  egg-pouch  he 
describes  as  being  formed  of  the  fiabelliform  appendages,  which  have 
become  foliaceous,  and  are  raised  against  the  sternum. 
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The  mine  acute  zoologist  (loc.  cit.)  says  that  tho  Isopoda,  properly 
bo  called,  aro  Edriophthalmous  Crustaceans,  whose  abdomen  i.i  never 
rudimentary,  and  carries  below  five  ]iair  of  false  branchial  feet,  having 
all  nearly  the  same  form  and  the  same  functions.  The  appendages  of 
tho  penultimate  ring  (or  tho  falso  feet  of  the  sixth  pair)  have  a  form 
and  use  different  from  those  of  the  preceding.  Tho  thorax,  com- 
posed in  general  of  seven  rings,  but  sometimes  having  only  five, 
carries  nearly  always  seven  pair  of  feet,  which  are  often  furnished 
with  a  foliaceous  palp,  serving  to  protect  the  eggs  and  young,  but 
they  hardly  ever  carry  a  vesicular  appendage  proper  for  respiration, 
as  in  tho  Amphipoda  and  Latmodipoda.  Finally,  the  conformation  of 
their  buccal  apparatus  varies,  and  the  greater  part  of  authors  are  in 
error  when  they  assign  to  them  as  a  character  tho  possession  of 
mandibles  deprived  of  palpiform  appendages. 

M.  Milne-Edwards  is  of  opinion  that  tho  Isopoda  form  threo  natural 
families,  namely,  the  Idoteidians,  the  Cymothoadiaus,  and  tho  Clopor- 
tidians,  and  he  thus  distinguishes  them  :-- 

A.  Jaw-feet  operculiform,  and  deprived  of  a  palpiform  stem,  or 
only  showing  the  vestiges  of  it. 

*  Thoracic  feet  ambulatory ;  last  segment  of  the  abdomen 
Bmaller  than  the  preceding  segments  ;  internal  antenna.1 
rudimentary. 
These  form  the  family  of — 

Cloportidians. 

**  Thoracic  feet  anchor-like  (ancreuses),  last  segment  of 
the  abdomen  nearly  always  much  larger  than  the 
preceding  segments ;  internal  antenna)  in  general  well 
developed. 
These  form  the  family  of — 

Cymothoadians. 

AA.  Jaw-feet  palpiform.  Last  abdominal  ring  much  more 
developed  than  the  preceding  ones;  all  or  nearly  all  the 
feet  ambulatory. 

These  form  the  family  of — 

Idoteidians. 

In  this  classification,  says  the  author,  the  family  of  the  Clopor- 
tidians has  the  same  limits  as  in  the  method  adopted  by  Lamarck, 
and  comprises  the  Terrestrial  Isopods. 

The  family  of  Cymothoadians  is  composed  of  the  Parasitic  Isopods, 
and  comprehends  Cymothoa  of  Lamarck,  lone,  Anceus,  and  Typhis. 

The  family  of  Idoteidians  consists  of  Marine  Isopods  not  parasitic, 
and  embraces  the  genera  Idotea,  Sphceroma,  Anthura,  Asellus,  &c, 
[Crustacea.] 

Fossil  Isopoda. — M.  Latreille  states  that  Professor  Germar  had  sent 
to  M.  le  Comte  Dejean  the  figure  and  description  of  a  small  Fossil 
Crustacean  which  appeared  to  him  (M.  Latreille)  to  be  referrible  to 
the  sub-genus  Limnoria ;  and  he  further  remarks  that  Oniscus 
prayustator,  figured  in  Parkinson's  work,  comes  near  to  that  species, 
or  at  least  appears  to  belong  to  the  same  section. 

M.  Desmarest  ('Histoire  Naturelle  des  Crustacea  Fossiles')  enu- 
merates two  fossil  species  of  the  genus  Sphozroma :  one,  S.  antiqua, 
fouud  in  a  fragment  of  white  fine-grained  calcareous  stone,  analogous 
in  that  respect  to  the  Pappenheim  stone,  but  of  which  he  knows  not 
the  origin  :  the  other,  S.  Margarum,  from  the  horizontal  beds  of  green 
fissile  marl  (marne  verte  fissile)  at  Montmartre,  above  the  gypseous 
beds,  mingled  with  Spirorbes. 

ISOPYRE,  a  Mineral  which  occurs  amorphous  in  granite.  The 
fracture  is  flat  and  conchoidal.  It  is  brittle,  with  a  hardness  of  6  to  6 '5. 
The  colour  is  velvet-  or  grayish-black,  occasionally  dotted  with  red. 
The  colour  of  the  streak  is  greenish-gray.  It  slightly  obeys  the 
magnet.  Lustre  vitreous ;  opaque  or  slightly  translucent.  The 
specific  gravity  is  2-9  to  3.  It  is  with  difficulty  acted  upon  by  acids, 
and  fuses  before  the  blow-pipe.  It  occurs  in  the  granite  of  St.  Just, 
near  Penzance,  in  Cornwall.  According  to  Turner's  analysis,  it 
consists  of — 

Silica  47-09 

Alumina  .......  13-91 

Lime  15-43 

Peroxide  of  Iron   20  07 

Oxide  of  Copper  T94 

 98-44 

ISO'TELUS,  a  genus  of  Fossil  Crustacea  (Trilobites)  from  the  Silurian 
strata,  especially  of  North  America.  (Green.) 
1SOTOMA.  [Lobeliace.e.] 
ISPIDA.  [Halcyonidjs.] 

ISTIO'PHORI,  a  family  of  Bats.  [Cheiroptera.] 
ISTIU'RUS,  a  genus  of  Saurians.  [Iguanidjs.] 
ITABIRITE.    [See  Supplement.] 

1TACOLUMITE,  a  Micaceous  Granular  Quartz  with  which  gold 
and  topaz  are  associated.    It  is  found  in  Brazil.  [Diamond.] 
ITCH-MITE,  [Acarld-e.] 

1TTNERITE.  Tins  Mineral  occurs  crystallised  in  rhombic  dodeca- 
hedrons and  massive.  It  has  a  compact  structure.  The  fracture 
is  imperfect,  conchoidal,  passing  into  uneven.    Hardness  5  0  to  6"0. 


The  colour  is  bluish  or  ash-gray.  Tho  lustre  resinous  to  vitreoun. 
Specific  gravity  2*8.  It  forms  a  jelly  when  put  into  acids,  and  fuscg 
per  so  before  tho  blow-pipe,  with  effervescence  of  sulphurous  acid,  into 


an  opaque  blebby  glaps.    It  yields  by  analysia— 

Soda   11-29 

Potash   1-57 

Silica   80-17 

Alumina   28'40 

Lime   5'24 

Oxido  of  Iron   0-02 

Sulphate  of  Lime        ....  4'89 

Common  Salt   1-02 

Sulphuretted  Hydrogen  and  Water     .  10'7G 

 94-50 


IU'LUS,  a  genus  established  by  Liunieus  for  such  Insecta  Myriapoda 
as  now  form  tho  order  Chiloynatha  (x«'A«s,  ~yva.9u%),  the  first  division 
of  Myriapoda  in  tho  arrangements  of  Leach  and  LaLreille.  The 
Chiloynatha  have  crustaceous  and  usually  cylindrical  bodies,  formed 
of  numerous  unequal  segments,  very  short  feet,  each  terminating  in  a 
single  hook  ;  a  vertical  rounded  head,  furnished  with  two  mandibles, 
which  aro  either  thick  and  robust  or  united  with  the  labium  and 
elongated.  They  have  no  palpi.  The  antenna)  are  two,  very  short, 
either  slightly  thickened  towards  their  extremities,  or  filiform 
throughout,  and  composed  usually  of  seven,  more  rarely  (aa  in  tho 
genus  Sphceropams)  of  six  joints.  Their  eyes  are  smooth  and  vary 
greatly  in  number.  These  animals  move  slowly  and  with  a  gliding 
motion.  When  disturbed,  they  roll  themselves  up  spirally,  or  into  a 
ball.    They  feed  on  decomposing  animal  and  vegetable  matter. 

The  position  assigned  to  the  Ckiloynatha,  at  the  head  of  the 
Myriapoda,  by  Latreille  and  others,  has  been  disputed  by  Professor 
Brandt  and  by  Mr.  Newport.  The  following  remarks  on  this  subject 
by  the  latter  naturalist,  of  all  living  zoologists  the  most  competent  to 
decide  in  questions  affecting  this  difficult  class,  are  taken  from  his 
catalogue  of  Ckiloynatha  in  the  British  Museum,  published  in  the 
'Annals  of  Natural  History  for  April,  1844/  and  afford  iu  a  brief 
compass  much  information  respecting  these  curiou3  animals. 

"The  Chiloynatha,  have  usually  been  regarded  by  naturalists  as 
the  first  order  of  Myriapoda,  partly  in  consequence  of  the  more 
compact  form  of  the  head,  and  its  similarity  to  that  of  the  larva  state 
of  hexapod  insects,  and  partly  from  the  general  form  of  their  bodies 
being  similar  to  that  of  the  larva).  This  was  the  view  taken  of  thesj 
animals  by  Latreille,  Leach,  Gervais,  and  some  others,  and  very 
recently  by  Lucas.  But  a  different  and,  as  I  believe,  more  correct 
view  and  arrangement  have  been  followed  by  Professor  Brandt,  who 
regards  the  Chdopoda  as  the  first,  and  the  Chiloynatha  as  the  tocoud 
division  of  the  class.  Although  I  cannot  entirely  agree  with  Brandt 
in  his  division  of  the  Chiloynatha  into  masticating  aud  sucking 
species,  because,  as  Lucas  has  recently  remarked,  there  are  species 
even  among  the  Chilopoda  which  have  the  external  organs  of  nutrition 
fitted  only  for  taking  liquid  food,  as  in  the  little  Scolopendrdla,  I  fully 
agree  with  him  in  the  superiority  of  the  Chilopoda,  as  an  order,  over 
the  Chiloynatha,  notwithstanding  the  less  compact  structure  of  the 
head  in  the  former.  The  general  characters  of  the  Chilopoda  certainly 
point  them  out  as  the  most  perfect  animals  of  the  osculant  class  of 
Articulata.  The  more  compact  frame  of  body,  the  reduced  number 
of  the  organs  of  locomotion,  the  greater  activity,  aud  the  preda- 
ceous  habits  of  the  higher  species,  approximate  the  Chilopoda  to  the 
predaceous  insects  on  the  one  hand,  and  to  the  Arachnida  on  the 
other.  The  form  of  the  head,  in  the  two  divisions  of  Myriapoda, 
seems  to  have  reference  chiefly  to  the  particular  habits  of  the  species. 
Thus,  in  those  which  seize  their  prey  and  subsist  like  the  Arachnidaus 
on  living  objects,  those  segments  which  in  reality  compose  the  whole 
head  are  not  all  anchylosed  together,  but  are  in  part  freely  moveable 
on  each  other,  aud  thus  allow  of  a  more  prehensile  function  to  the 
large  forcipated  foot-jaws,  the  true  mandibles  of  the  Articulata.  Some 
naturalists  have  believed  that  these  foot-jaws  in  the  Chilopoda  are 
not  the  true  analogues  of  insects  and  of  Chiloynatha;  but  I  am 
satisfied,  by  recent  examinations,  that  this  is  truly  the  case.  In  the 
Chiloynatha  the  foot-jaws  have  the  form  of  true  mandibles,  because 
the  habits  of  the  species  require  that  compact  form  of  the  organ 
which  alone  can  be  subservient,  not  to  the  seizing  and  piercing  of 
living  prey,  but  to  the  grindiug  or  comminuting  of  more  or  less  solid 
vegetable  matter,  on  which  most  of  the  genera  of  ChUognatha  entirely 
subsist.  In  all  other  respects,  both  in  their  internal  as  well  as  their 
external  anatomy,  and  in  their  physiology  and  mode  of  growth,  the 
Chiloynatha  are  decidedly  inferior  to  the  Chilopoda.  They  seem  to 
conduct  us  down  to  the  Annelida  from  the  vegetable-feeding  Crustacea, 
as  the  Chilopoda  do  from  the  Arachnidaus  to  the  same  class." 

The  Chilognathous  Myriapoda  are  fouud  in  all  parts  of  the  world, 
certain  genera  however  affecting  certain  geographical  divisions.  Thu,' 
the  species  of  Glomeris  are  European ;  those  of  Spirattreptus  and 
Sphcerop&us  African  and  eastern.  The  genus  lulus,  in  its  most  limited 
sense,  includes  European,  Asiatic,  and  North  American  species.  lulus 
terrestris  is  a  familiar  British  example. 

A  synopsis  of  the  genera  of  Chiloynatha  will  be  found  in  the  third 
part  of  the  nineteenth  volume  of  the  '  Linnean  Transactions,' 
appended  to  a  valuable  memoir  on  the  Myriapoda  by  Mr.  Newport. 
Professor  Brandt's  papers  on  these  animrhs  are  published  iu  the 
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'  Transactions  and  Proceedings  of  the  Imperial  Academy  of  St.  Peters- 
burg.' [Mymafoda.] 
IVORY.  [Teeth.] 

IVORY,  VEGETABLE.  [Piiytelephas.] 

IVY.  [Hedeka.] 

IVY,  GROUND.  [Nepeta.] 

I'XALUS,  a  form  of  herbivorous  Mammifcrs,  placed  by  Mr.  Ogilby 
under  his  family  Moscliidn: 
IXODES.  [Acarid^.1 

IXOLYTE,  a  Mineral  Resin  found  with  others  in  brown  coal. 

IXO'RA,  a  genus  of  Plants  belonging  to  the  tribe  Cinchonacece  and 
the  genus  Rubiacecc,  so  named,  it  is  supposed,  from  the  Indian  god 
Iswara.  The  genus  is  characterised  by  having  a  small  4-tootli3d 
calyx  ;  corolla  1-petaled,  funnel-shaped ;  tube  long,  with  the  four 
Btameus  in  its  mouth ;  ovary  2-celled,  1-seeded ;  style  single ;  berry 
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drupaceous,  inferior,  2-seeded.  The  species  are  numerous,  and  chiefly 
confined  to  India  and  the  Oriental  Archipelago.  They  form  shrubs 
or  small  trees,  with  opposite  leaves,  and  stipules  arising  from  a  broad 
base,  but  acute  at  the  apex.  The  flowers  are  in  terminal  corymbs, 
and  are  usually  red,  but  sometimes  white,  and  are  generally  highly 
ornamental,  whence  several  are  cultivated  in  our  hot-houses,  where 
they  require  to  be  kept  in  a  moist  heat  to  thrive  well.  Some  of  the 
species  are  used  medicinally,  but  not  to  any  extent.  Dr.  Horsfield 
mentions  /.  coccinca  as  employed  in  Java  as  a  stimulant,  and  Rheede 
two  or  three  other  species ;  but  none  appear  to  be  possessed  of  auy 
very  active  properties. 

IXOS,  a  genus  of  Birds  established  by  M.  Temminck,  for  those 
Thrushes  which  have  the  bill  shorter  than  usual,  and  embracing  the 
greatest  part  of  the  Brachypodinw  and  nearly  the  whole  of  the 
Crateropodince  of  Swainson. 


TA'BIRU,  the  name  or  a  genus  of  Grallatorial  or  Wading  Birds, 
•*     called  Mycteria  by  Liunseus.    It  is  thus  characterised  : — 

Bill  long,  conical,  smooth,  robust,  compressed,  and  pointed;  upper 
mandible  trigonal  and  straight,  the  lower  thicker  and  turned  up. 
Head  and  neck  more  or  less  bare  of  feathers.  Anterior  toes  united 
at  the  base  by  a  membrane.    Size  gigantic. 

The  species  aro  found  in  South  America,  Western  Africa,  and 
Australasia.  Its  habits  are  almost  entirely  the  same  with  those  of 
the  Storks.  There  arc  three  species  known,  distributed  geographically 
as  above. 

M.  Americana  may  bo  taken  as  an  example. 

This  bird  is  very  large  in  size,  white  ;  the  head  and  neck  (excepting 
the  occiput)  without  feathers,  and  covered  with  a  black  skin,  which 
becomes  reddish  towards  the  lower  part.  On  the  occiput  are  a  few 
white  feathers.    Bill  and  feet  black. 

It  is  found  in  South  America,  whero  it  frequents  the  borders  of 
lakes  and  marshes,  preying  on  reptiles  and  fish. 


Mycteria  Americana. 

JACARANDA,  a  genus  of  Monopetalous  Exogenous  Plants  belong- 
ing to  the  natural  order  Bignoniacea.  It  has  a  5-toothed  calyx,  some- 
times entire  ;  corolla  with  a  short  tube  or  campanulate  throat,  and  a 
5-lobed  bilabiate  limb  ;  stamens  4,  didynamous,  with  the  rudiment 
of  a  fifth  ;  lobes  of  anthers  divaricate  ;  capsule  ovate,  rather  ligneous. 
The  species  are  trees,  natives  of  South  America.  They  have  showy 
panicled  terminal  flowers.  They  have  very  much  the  habit  of  the 
fine-leaved  Acacias. 

Several  species,  as  /.  Bahamensis,  J,  Brazilicns,  J.  tomentosa,  are  cul- 
tivated in  stove3  in  this  country. 

JACARANDA,  a  wood  known  in  commerce,  and  which  is  said  by 
Prince  Maximilian  to  be  the  timber  of  a  Brazilian  Mimosa.  (Burnett, 
Outlines  of  Botany.) 

JACARfS.  [Ai.lioatok.] 

JACCHUS,  or  IACCHUS,  the  name  of  a  genus  of  Monkoys  applied 


by  Geoffroy,  Dosmarest,  and  others  to  the  form  denominated  Ilapale 
by  Illiger,  Ouistitis  of  the  French,  the  type  of  which  may  be  con- 
sidered to  be  the  Simia  Jacchus  of  Linnaeus. 

M.  Geoffroy  treats  them  as  a  family  divided  into  two  sub-genera 
(Hapale  and  Midas),  under  the  name  of  Arctopitheci  ;  but  the  term 
Arctopithccus  has  been  applied  by  Gesner  to  another  animal,  probably 
the  Three-Toed  Sloth,  whilst  the  latter  uses  Gakopithecut  to  designate 
the  Sagoiu. 

The  characters  of  Jacchus  are  : — Upper  intermediate  incisors  larger 
than  the  lateral  ones,  which  are  isolated  on  each  side  ;  lower  incisors 
elongated,  narrow,  and  vertical,  the  lateral  ones  longest ;  upper  canine 
teeth  conical  and  of  moderate  size  ;  two  lower  ones  very  small. 


Dental  Formula  : 


T    .        4        .       1—1       ,  6—6 

-Incisors,  — :  canines,  ;  molars,  

4  1—1  6—6 


36. 


Teeth  of  Jacchus,  four  times  larger  than  nature.    F.  Cuvier. 


Size  small,  muzzle  short,  facial  angle  about  50°.  Head  round, 
prominent  at  the  occiput ;  the  five  fingers  armed  with  claws,  with 
the  exception  of  the  thumbs  of  the  posterior  extremities,  which  are 
furnished  with  nails  ;  thumb  of  the  anterior  extremities  in  the  same 
direction  as  the  fingers  ;  fur  very  soft ;  tail  full  and  handsome. 

The  species  are  natives  of  South  America.  How  Ludolph,  who 
figures  two  in  his  '  History  of  Ethiopia,'  could  have  been  so  far 
misled  as  to  place  the  form  in  that  part  of  the  world,  does  not 
appear. 

The  species,  which  are  not  few,  have  been  separated  into  two  sec- 
tions i  the  first  consisting  of  those  which  ha\  e  an  annulated  tail,  as 
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/.  vulgaris ;  and  the  second  of  thoso  whoso  tail  is  not  annulated,  as 
/.  melanurus. 

J.  vulgaris  appears  to  be  the  Simla  Jacchusof  Linnocus  and  others; 
Callitkrix  Jacchus  of  Krxlrben  ;  Jlnpa/e  Jacchus  of  Illigorand  Kuhl; 
Cercopit/iecus  Jacchus  of  Blumenbaoh  ;  Cagui,  Sagouin,  Sagoin,  Saug- 
lain,  and  Sangliu,  of  Edwards  and  various  authors,  the  lattor  tonus 
being  probably  derived  from  Sahuim,  tho  namo  by  which  it  is  said  to 
be  known  near  Bahia ;  Ouistiti  of  Buffos  and  tho  French ;  Striated 
Monkoy  of  Pennant. 

Length  of  body  about  8  inches;  tail  rather  more  than  11  inobeS; 
colour  olive-gray,  darkest  on  the  head  and  shoulders,  whore  it  becomes 
nearly  black ;  tail  and  lower  part  of  tho  back  barrod  or  auuulated 
with  pale-gray  ;  lower  parts  of  extremities  brownish-gray.  Face  of  a 
flesh-colour ;  two  tufts  of  pale  hair  spring  round  the  cars  ;  front  claws 
hooked  and  thick. 


Jacclixts  vulgaris. 


It  is  a  native  of  Guyana  and  Brazil.  The  habits  of  the  genus 
generally  are  squirrel-like,  though  they  are,  occasionally  at  least,  car- 
nivorous. /.  vulgaris,  in  a  wild  state,  is  omnivorous,  feeding  on  fruits, 
roots,  seeds,  insects,  and  little  birds  or  nestlings.  The  individual  (in 
captivity)  from  which  Edwards  took  his  drawing  fed  upon  biscuits, 
fruit,  greens,  insects,  snails,  &c,  and  once,  when  loose,  it  suddenly 
snatched  a  Chinese  gold-fish  from  a  basin  of  water  and  devoured  it : 
Mrs.  Kenuon,  to  whom  it  belonged,  after  this  gave  it  live  eels,  which 
frightened  it  at  first  by  twisting  round  its  neck,  but  it  soon  mastered 
and  ate  them.    Mrs.  Moore,  of  Rio  Janeiro,  sent  a  living  specimen  of 

penicillatus,  which  was  said  to  have  been  obtained  from  Bahia,  to 
the  Zoological  Society  of  London,  with  the  following  note  : — "  Like 
most  monkeys,  it  will  eat  almost  anything ;  but  its  chief  and  favourite 
food,  in  its  wild  state,  is  the  banana.  It  is  a  very  delicate  animal, 
and  requires  great  warmth;  and  its  very  beautiful  tail  is  in  this 
respect  eminently  conducive  to  the  comfort  of  the  little  creature,  who, 
on  all  occasions  when  he  requires  warmth,  rolls  himself  up  in  the 
natural  boa  with  which  Providence  has  in  its  wisdom  endowed  him." 

The  Ouistitis,  or  Sanglins,  not  unfrequently  breed  in  confinement. 
Edwards  notices  a  pair  that  bred  iu  Portugal,  and  F.  Cuvier  pos- 
sessed two  which  had  young.  Three  little  ones  were  born,  and  the 
female  soon  ate  off  the  head  of  one ;  but  the  others  beginning  to 
suck,  she  became  careful  of  them  and  affectionate  to  them.  The  male 
seemed  more  fond  of  them  than  the  mother,  and  assisted  her  in  her 
care  of  them.  Lady  Rolle  addressed  a  letter  to  the  secretary  of  the 
Zoological  Society  of  London  (February,  1835),  giving  an  account  of 
the  birth  of  two  young  ones,  the  produce  of  a  pair  of  Ouistitis  (/. 
penicillatus,  Geoff.)  in  her  ladyship's  possession.  The  parents  were 
obtained  in  London  during  the  preceding  summer,  and  the  young 
were  brought  forth  on  the  1st  January.  One  was  born  dead,  but  the 
other  was  surviving  at  the  date  of  the  letter,  being  then  about  six 
weeks  old,  and  appearing  likely  to  live.  It  was  every  day  put  on  the 
table  at  the  dessert,  and  fed  upon  sweet  cake.  Lady  Rolle  stated 
that  the  mother  took  great  care  of  it,  exactly  in  the  manner  described 
by  Edwards  in  his  '  Gleanings.'  It  was  observed  that  young  of  the 
same  species  had  been  born  at  the  Society's  Gardens,  but  not  living, 
and  that  a  female  in  the  collection  of  the  president,  the  Earl  of  Derby, 
at  Knowsley,  had  produced,  about  the  same  time  as  Lady  Rolle' s,  two 
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living  and  hoalthy  young  ones,  which  were  then  still  thriving.   ('  Zool. 

Proo?) 

Dr.  Gray  places  tho  form  among  tho  Anthropomorphouti  Primates, 
in  tho  family  Sarigwidut,  and  iu  its  last  sub-family  (tho  6th)  Jlarpa- 
Una  (Jlapalinal),  which  in  immediately  preceded  by  Saguinina. 

Mr.  Swainson,  who  arranges  it  under  his  family  (jebidtr.,  gives  the 
group  the  appellation  of  Mou-ci  Monkeys,  because  the  largo  cutting 
tooth  in  the  lower  jaw  strongly  indicate,  in  his  opinion,  "  a  represen- 
tation of  tho  order  Ulircs." 

JACK.  [Ksox.] 

JACK-IN-A-BOX,  a  namo  given  to  a  species  of  Ihraandia,  in 
which  the  seeds  make  a  uoiso  when  shaken  in  their  pericarps. 
[Heknandiace.*.] 

JACK-BY-THEIIEDGE.  [Euysimum.] 

JACK-SNIPE.  [Scoloi'acidjs.] 

JACK-TREE.  [Autocaiu'us.] 

JACKAL.  [Canis.] 

JACKDAW,  the  well-known  English  name  for  Curvus  Monedula  jf 
Linnaeus.  [Couvidje.] 

JACKSAW,  ono  of  the  provincial  English  names  for  the  Dun  Diver. 
[Ducks.] 

JACOB'S-LADDER.  [Polemonium.] 

JADE,  a  name  which  has  been  given  to  several  Minerals  which 
resemble  each  other  but  little,  except  in  colour,  and  therefore  it  is 
ono  which  it  would  be  well  should  fall  into  disuse. 

Serpentine,  Nephrite,  and  Saimsurite  have  all  been  described  under 
tho  name  of  Jade.      Yti,  or  Chinese  Jade,  is  supposed  to  be  Prehaite. 

Ji'ERA.  [Isopoda.] 

JAGER.  [Lahid.e.] 

JAGUAR.  [Felidjj.] 

JALAP.  [IlOM.EA.] 

JAMESOMTE,  a  Mineral  which  occurs  crystallised  and  massive. 
Its  specific  gravity  is  5'564.    It  consists  of — 


Sulphur  22"5 

Lead  387 

Antimony  34*9 

Iron  20 
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JANIA.  [C0RALLINACE.E.] 

JANIPHA,  a  genus  of  Plants  belonging  to  the  natural  order 
Euphorbiacea'.  It  has  monoecious  flowers ;  calyx  campanulate, 
5 -parted ;  petals  wanting ;  stamens  10  in  the  male  flowers,  filaments 
unequal,  distinct,  arranged  round  a  disc.  In  the  female  flowers  the 
style  is  one ;  stigmas  3,  consolidated  into  a  rugose  mass ;  capsule 
3-coccous. 

/.  Manihot  (Jatropha  Manihot  of  Linnteus)  i3  a  native  of  Brazil  It 
has  an  oblong  tuberous  root,  as  big  as  a  child's  head,  full  of  awheyish 
venomous  juice.  The  stems  are  white,  brittle,  having  a  very  large 
pith,  and  several  knobs  sticking  out  on  every  side  hike  warts,  being 
the  remains  of  the  foot-stalks  of  the  leaves,  which  have  dropped  off, 
usually  6  to  7  feet  high,  with  a  smooth  white  bark ;  branches  crooked, 
and  have  on  every  side  near  their  tops  leaves  irregularly  placed  on 
long  terete  petioles,  broadly-cordate  iu  their  outline,  divided  nearly  to 
their  base  into  5  spreading  lanceolate  entire  segments,  alternate  at 
both  extremities,  dark-green  above,  pale-glaucous  beneath ;  the  midrib 
strong,  prominent  below,  and  there  yellowish-red  :  from  it  there 
branch  off  several  oblique  veins,  connected  by  lesser  transverse  ones ; 
stipules  small,  lanceolate,  acuminate,  caducous  ;  panicles,  or  compound 
racemes,  axillary  and  terminal,  4  to  5  inches  long,  bearing  sometimes 
all  male  or  female  flowers,  at  other  times  these  are  mixed  on  the  same 
peduncle  ;  pedicels  with  small  subulate  bract3  at  their  base.  Male 
flowers  smaller  thau  the  female.  Calyx  purplish  on  the  outside, 
fulvous-brown  within,  cut  about  half-way  down  into  five  spreading 
segments  ;  disc  orange-coloured,  fleshy,  annular,  10-rayed ;  stamens 
10,  alternate  with  the  lobes  of  the  disc  ;  filaments  shorter  than  the 
calyx,  white,  filiform,  free ;  anthers  linear,  oblong,  yellow.  Female 
flowers  of  the  same  colour  as  the  male,  deeply  5-parted ;  the  segments 
lanceolate,  ovate,  spreading ;  disc  an  annular  orange-coloured  ring,  in 
which  the  purple  ovate  furrowed  ovary  is  imbedded ;  style  short ; 
stigmas  3,  reflexed,  furrowed  and  plaited,  white ;  capsule  ovate, 
3-cornered,  3-coccous ;  seeds  elliptical,  black,  shining,  with  a  thick 
fleshy  funiculus.  The  expressed  juice  is  dangerously  poisonous. 
Fecula  of  the  root  harmless  when  separated  from  the  juice  and 
exposed  to  heat.  It  is  called  Cassava — a  principal  article  of  diet  in 
South  America.  The  nutritious  substance  known  as  Tapioca  is  the 
Cassava  differently  prepared  and  granulated.  [Food.]  These  prepara- 
tions are  obtained  by  crushing  the  roots  after  the  bark  has  been 
removed,  and  straining  off  the  water,  when  the  mass  is  gradually  dried 
iu  pans  over  the  fire. 

(Lindley,  Flora  Medica.) 

JANI'RA  (Oken),  a  genus  of  Acalephcc,  apparently  nearly  allied  to 
the  Callianirm. 

JA'NTHINA,  or  IANTHINA,  Lamarck's  name  for  a  genus  of 
Turbinated  Testaceous  Mollusks  of  remarkable  habits. 

Linnteus  placed  the  form  among  the  Helices,  under  the  name  of 
Helix  Janthina,  between  H.  perversa  and  H.  rivipwa;  and  he  was 
aware  of  its  pelagic  distribution. 

Lamarck  arranges  it  next  to  Natica    the  List  geuus  of  Lia 
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Neritaceans,  between  which  family  and  the  Macrostoines  it  appears  in 
his  list  of  Phytophagous  (Plant-Eating)  Trachelipods. 

Cuvier  assigns  to  the  Janlhinic  a  place  among  his  Pectiuibranchiato 
Gastropods,  between  the  Pyvamiddkv  and  the  Neritce. 

Dc  Blainville  elevates  the  group  into  a  family,  under  the  name  of 
Oxystomes,  being  the  fifth  and  last  of  his  order  Asiphonobranchiata. 
This  family  comes  next  to  the  Heinicyclostoines,  which  compriso  the 
Nerits,  &c. 

M.  Hang  makes  Janthina  a  genus  of  the  Trochoids  of  Cuvier,  giving 
it,  a  position  between  Ampullaria,  Lam.,  and  Liliopa,  Bang. 

This  genus  has  the  following  characters : — Animal  with  a  very  large 
hpad  and  a  proboscidiforui  muzzle,  at  the  extremity  whereof  is  the 
mouth,  furnished  with  two  vertical  subcartilagiuous  lips  (which  are 
armed  with  long  and  very  Bharp  points  curved  inwards),  and  with  a 
lingual  enlargement  (rcufleinent) ;  tentacles  two,  conical,  pointed, 
nut  very  contractile,  and  very  distant,  each  bearing  at  its  base  a  rather 
long  peduncle,  which  is  oculated  beneath  its  extremity  ;  foot  oval, 
divided  into  two  parts,  the  anterior  being  concave  and  in  the  form  of 
u  cupping-glass  (veutouse),  the  latter  flattened,  thick,  and  fleshy ; 
natatory  appendages  lateral,  rather  large  and  fringed  ;  respiratory 
cavity  very  open,  and  containing  two  pectinated  branchiae  ;  orifice  of 
the  ovary  at  the  bottom  of  this  cavity ;  exciting  male  organ  very 
small  and  on  the  right  side. 

Shell  ventricose,  globular,  or  conoid,  very  fragile,  with  a  low  spire, 
and  the  last  whorl  larger  than  all  the  rest  together ;  aperture  large, 
subtriangular,  with  disunited  borders ;  the  columella  straight  and 
long,  forming  the  whole  of  tho  left  bonier  or  lip;  right  border  or  lip 
trenchant,  and  often  notched  in  the  middle  ;  colour  of  all  tho  species 
hitherto  discovered  \iolet,  more  or  less  intense. 

Operculum  modified  into  a  vesicular  appendage,  which  Berves  to 
suspend  the  animal  at  tho  surface  of  the  water,  and  which  adheres  to 
the  posteri.T  and  fleshy  part  of  the  foot. 


Common  Oceanic  Shell  [Janlhina  fragilti).    Shell  with  the  animal,  tho 
tlo.it  expanded. 

o,  head  ;  b,  mouth  ;  r,  tentacles ;  </,  eyes ;  e,  hordcr  of  the  mantle  at  the 
entrance  of  the  branchial  cavity;  /,  loot,  the  posterior  part,  which  is  flat; 
g,  lateral  expansion  of  the  mantle,  provided  lor  swimming ;  k,  foot,  anterior 
part  forming  a  sort  of  pouch  ;  i,  bunch  of  aerated  vesicles,  serving  to  suspend 
the  mollusc  at  the  surface  of  the  water ;  M,  eggs  suspended  under  the  vesicular 
bur.ch  ;  n,  shell.  (Hang.) 

The  geographical  distribution  of  this  genus  is  very  extensive,  the 
torn)  having  been  met  with  in  the  four  quarters  of  the  world  floating 
on  the  ocean  or  driven  on  the  shores  by  tempests.  It  has  occurred  on 
the  coasts  of  our  own  islands,  but  there  is  reason  for  thinking  that  it 
is  not  to  be  found  iu  very  cold  latitudes.  In  warm  climates  it  is  very 
plentiful. 

Sir  Everard  Home  published  in  the  'Philosophical  Transactions' 
for  1  SIT  a  paper  which  is  appended  (Appendix.  No.  iii.)  to  Captain 
Tuekey's  '  Narrative  of  the  Expedition  sent  to  explore  the  River  Zaire, 
usually  called  the  Congo,'  wherein  he  describes  and  figures  among 
other  ova  of  Molluscs,  or  Vermes  tcslatxa,  as  he  denominates  them, 
the  eamcratid  nidus  of  Helix  Janthina  (pi.  xiii.,  figs.  1,  2,  3,  4,  5,  6). 
"  This  animal,"  observes  Sir  Everard,  "  not  living  at  the  bottom  of 
the  sea,  like  the  Venues  tcstacca  in  general,  deposits  its  ova  upon  its 
own  shell,  if  nothing  else  comes  in  its  way.  One  of  the  specimens  of 
the  shell  of  the  Jantliina  caught  in  the  voyage  to  the  Congo  fortu- 
nately has  the  ova  so  deposited."  And  he  then  refers  to  the  drawings 
of  Mr.  Bauer,  engraved  as  above  quoted. 

In  the  4th  vol.  of  the  'Journal  of  the  Philadelphia  Academy'  will 
be  found  'Remarks  on  the  Floating  Apparatus  and  other  peculiarities 
of  the  genus  Janthina,'  by  Reynall  C'oates,  M.D.  This  highly  inter- 
esting paper,  the  result  of  the  author's  personal  observations  during  a 
voyage  to  the  East  Indies,  establishes  the  correctness  of  Cuvier's 
remark,  that  no  anatomical  connection  exists  between  the  animals  and 
the  air-cells  of  their  float ;  but  does  not  corroborate  the  views  of  Sir 
Everard  as  to  the  eamerated  nidus  on  the  shell  which  he  saw  with  so 
much  satisfaction.  Dr.  Coates  placed  some  Jtmthince  in  a  tumbler  of 
brine,  and  having  removed  a  portion  of  the  float  of  one  with  scissors, 
the  animal  soon  set  to  work  to  supply  the  deficiency  after  the  following 
manner : — The  foot  was  advanced  upon  the  remaining  vesicles  until 
about  two-thirds  of  that  part  rose  above  the  surface  of  the  water; 
it  was  then  expanded  to  the  uttermost,  and  thrown  back  upon  the 
water,  like  the  foot  of  a  Lymnaa  when  it  begius  to  swim;  it  was  then 
contracted  at  the  edges,  and  formed  into  the  shape  of  a  hood,  inclosing 


a  globule  of  air,  which  was  slowly  applied  to  the  extremity  of  the 
float.  There  wa3  now  a  vibratory  movement  throughout  the  foot, 
and  when  it  was  again  thrown  back  to  renew  the  process  the  globulo 
was  found  inclosed  in  its  newly-made  envelope.  From  this  it  results 
that  the  membrane  inclosing  the  cells  is  secreted  by  the  foot,  and 
that  there  is  no  attachment  between  the  float  and  the  animal  other 
than  that  arising  from  the  nice  adaptation  and  adjustment  of  proxi- 
mate surfaces.  Dr.  Coates  states  that  the  float  varies  in  different 
species.  In  Janthina  frayilis  he  describes  it  as  convex,  subcarinate 
above  and  concave  beneath,  straight,  and  composed  of  large  vesicles : 
in  /.  ylobosa  he  found  tho  vesicles  smaller,  and  the  float  flat  both 
above  and  beneath,  added  to  which  it  is  formed  by  the  reunion  of  one 
of  tho  edges  into  a  spiral  and  nearly  circular  disc.  In  /.  cxigua  it 
was  straight,  narrow,  and  flattened,  and  the  vesicles  were  small. 
Along  tho  under  surface  of  the  float  a  little  line  of  pearly  fibres  was 
remarked,  to  which  are  attached  the  eggs  of  the  animal. 

Although  Dr.  Coates  had  no  opportunity  of  observing  the  eggs  <  f 
J-  frayilis,  he  is  strongly  inclined  to  believe  that  the  eggs  figured 
and  described  in  '  Phil.  Trans.,'  as  abovo  alluded  to,  belong  to  some 
other  marine  animal ;  and  he  grounds  his  belief  on  the  dissimilarity 
between  those  figures  and  the  eggs  of  ylobosa  and  J.  cxigua.  la 
these  two  species  the  eggs  are  contained  in  little  membranous  bags  of 
some  consistence,  which  are  attached  in  rows  to  the  pearly  fibres  of 
the  under  surface  of  the  float  by  small  filamentous  pedicles  similar 
iu  appearance  to  the  fibres.  These  bags  are  covered  with  minute 
gelatinous  conical  eminences,  and  are  partially  divided  by  incomplete 
septa,  as  may  be  seen  by  the  aid  of  a  powerful  lens.  In  J.  eu  igita, 
the  division  is  very  partial ;  but  in  J.  ylobosa  it  gives  to  the  whole 
sac  a  chambered  appearance.  It  would  seem  that  the  animal  con- 
sumed considerable  time  iu  depositing  its  eggs,  for  tho  bags  nearest 
to  the  extremity  of  the  float  were  constantly  found  empty,  while  the 
central  bags  contained  young  shells  fully  formed  :  those  towards  the 
animal  were  filled  with  eggs.  The  probability  is,  that  the  youug 
animals  when  hatched  ascend  the  float  of  the  mother,  and  thus 
gaining  access  to  the  surface,  construct  the  elements  of  their  futuro 
support. 

M.  Rang,  who  also  notices  Sir  Everard's  statement,  mentions  it  as 
certain  that  Janlhina  deposits  its  eggs  sometimes  in  considerable 
number,  as  he  has  had  occasion  to  remark,  under  tho  float,  where 
they  are  attached  by  means  of  small  pedicles;  and  he  goes  on  to  say, 
that  the  animal  abandons  them,  together  with  the  float,  which  is 
then  charged  with  their  preservation.  M.  Rang  adds,  that  it  is 
possible  that,  at  this  epoch,  the  natatory  appendages  of  the  mantle, 
being  sufficiently  developed,  permit  the  animal  to  use  them  for 
swimming,  and  thus  supply  the  lo.ss ;  or  one  must  suppose  that  these 
animals  have  the  faculty  of  replacing  the  float.  That  they  have  that 
faculty  we  have  above  seen. 

Browne,  iu  his  '  Natural  History  of  Jamaica,'  gives  by  no  means 
a  bad  account  of  the  floats  of  these  animals,  many  of  which  he 
encountered  between  the  Bermudas  and  the  Western  Islands,  in  his 
voyage  from  Jamaica.  He  says,  "I  have  observed  many  of  tho 
vesicula;  themselves  swimming  upon  the  surface  of  the  water,  which 
induced  me  to  think  that  they  were  thrown  off  as  the  creatures 
retired."    Sloane  also  saw  these  oceanic  snails,  and  figures  them. 

In  January,  1833,  Dr.  Grant  exhibited  to  a  meeting  of  the  Zoological 
Society  of  Loudon  numerous  specimens  of  /.  vulgaris,  Lam.,  and  of 
Veldla  liiubosa,  Lam.,  both  animals  of  rare  occurrence  on  tho  English 
coast,  and  chiefly  met  w  ith  floating  in  tropical  or  warmer  seas.  They 
were  obtained  by  him  at  the  beginning  of  September,  1832,  in 
Whitsand  Bay,  close  to  the  point  of  the  Laud's  End,  Cornwall,  where 
they  were  thrown  in  great  numbers  on  the  sands,  after  a  storm  of 
three  days'  continuance  from  the  north-west :  they  must,  he  observed, 
consequently  have  been  floating  before  they  were  directed  to  the 
coast  by  the  storm,  in  latitudes  at  least  as  high  as  that  in  which  they 
were  found.  Dr.  Grant  regards  it  as  probable  that  neither  of  these 
animals  is  capable  of  discharging  at  will  the  gaseous  fluid  by  which 
they  are  supported  cu  the  surface  of  the  sea;  otherwise,  in  such  a 
violent  and  continued  tempest  as  that  which  stranded  them,  they 
would  have  emptied  their  vesicles  and  have  sunk  to  the  stiller 
bottom.  ('Zool.  Proc.')  Browne  on  the  other  hand  says,  speaking 
of  the  float,  "  This  raises  and  sustains  it  while  it  pleases  to  continue 
on  the  surface ;  but  when  it  wants  to  return,  it  throws  off  its  bladder 
and  sinks." 

Lamarck  places  Janthina  among  the  Plant-Eaters :  but  in  the 
communication  by  Dr.  Grant  above  noticed,  it  is  suggested  that 
Janthina,  a  predaceous  Gastropod  accompanying  Velella,  as  there 
described,  may  prey  upon  it,  and  acquire  from  it  the  blue  colouring 
matter  of  its  shell. 

Several  authors  speak  of  the  beautiful  purple  liquor  which  the 
living  animal  diffuses  when  it  is  touched. 

/.  fragilis,  Common  Oceanic  Snail,  has  the  shell  pale  ;  body  whorl 
augulated ;  the  base  flattened,  striated,  and  deep  violet ;  aperture 
broader  tinea  long ;  outer  lip  deeply  emarginate.  (Swaiusou.) 

It  occurs  in  warm  and  temperate  climates  j  several  instances  are 
recorded  of  its  capture  on  and  near  the  British  Islands. 

J.  exigua  has  been  found  on  the  English  and  Irish  coasts. 

J.  pallida  is  a  species  nearly  allied  to  /.  ylobosa.  This  species  is 
very  rare,  and  has  been  obtained  only  twice  from  the  coas*.  of  Ireland. 
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Mr.  Swainsou,  who,  in  hia  'Zoological  Illustrations,'  has  given 
beautifully  correct  figures  of  ./.  frai/ilts  and  ./.  globotO,  justly  remarks 
that  the  shells  arc  SO  brittle  that  it  is  rare  to  find  them  perfect. 

M.  Dc  Blainvillo  is  inclined  to  think  that  those  shells  which  arc 
notched  b  long  to  females. 


Shell  of  Common  Oceanic  Snail  [Jaitthina  ffagilit). 


Fossil  Janthincc. — Mr.  O.  B.  Sowerby  ('  Genera')  states  that  he  has 
never  seen  any  fossil  species  of. this  genus,  nor  is.  he  aware  that  any 
exist,  but  he  refers  to  a  fossil  engraved  in  '  Min.  Con.,'  pL  10,  which 
bears  a  very  near  resemblance  to  it.  The  fossil  is  named,  in  the 
valuable  work  alluded  to.  Helix  cdrinata,  and  the  solid  gray  lime- 
ttone  near  Settlo  in  Yorkshire  is  said  to  be  the  locality. 

JASIONE,  a  genus  of  Plants  belonging  to  the  natural  order 
Campanulacea?.  It  has  a  5-leavcd  rotate  calyx,  anthers  cohering  at  the 
base,  a  hairy  triGd  style,  2-celled  capsules,  opening  by  a  large  and 
somewhat  valvular  pore  at  the  base.  There  is  but  one  British  species 
of  this  genus — 

J.  montana,  Sheep's  Scabious,  has  a  simple  root,  blnntish  oblong 
wavy  leaves,  and  stalked  flowers.  The  stems  are  from  6  inches  to 
2  feet  long,  pilose,  simple,  or  branched,  leafy  below,  bare  and  glabrous 
above,  and  ascend  from  the  crown  of  the  root.  The  flowers  arc 
small,  in  terminal  bracteated  heads,  having  a  light  blue  corolla. 

(Babington,  Manual  of  British  Botany.) 

J  ASMINA'CE/E,  Jasminworts,  a  natural  order  of  Monopetalous 
Exogens,  deriving  its  name  from  the  Jasminum,  which  forms  one  of 
its  genera.  It  is  one  of  the  very  few  orders  of  that  class  with  regular 
diandrous  flowers,  and  is  only  to  bo  mistaken  for  O'eacea;  which 
have  a  valvate  corolla,  and  which  otherwise  are  scarcely  different. 
Only  five  genera  of  this  order  have  yet  been  discovered,  the  principal 
being  Jasminum  itself,  which  consists  of  a  Large  number  of  species, 
sometimes  fragrant,  sometimes  scentless,  erect  or  twining,  inhabiting 
the  hot  or  temperate  regions  of  Europe,  Africa,  and  Asia,  including 
Australia,  but  hardly  known  in  America.  The  order  is  characterised 
by  having  opposite  or  alternate,  simple  or  compound  exstipulato 
leaves;  monopetalous  flowers,  the  segments  of  whose  corolla  arc 
imbricated,  and  seldom  correspond  with  those  of  the  calyx ;  two 
stamens,  and  a  superior  2-celled  few-seeded  ovary.  The  species,  about 
100  in  number,  are  chiefly  valued  for  their  fragrance;  a  few  species 
have  been  regarded  as  bitter  and  astringent.    [Jasmin dm.] 


Common  Jasmine  (Jasminum  officinale). 
1,  a  longitudinal  section  of  the  corolla  ;  2,  a  longitudinal  section  of  ihe  ovary 
and  calyx. 

JASMINUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Tasminacea:  It  has  a  tubular  5-  or  8-cleft  calyx  ;  a  5-  or  8-parted 
lorolla;  stigma  2-lobed  or  bifid  ;  berry  didymous,  having  one  of  the 
lobes  usually  abortive  ;  seeds  without  albumen.  The  species  are 
usually  twining  shrubs.  Leaves  simple  or  compound ;  petioles  arti- 
culated ;  flowers  white  or  yellow. 

/.  Sambac,  Single-Flowered  Arabian  Jasmine,  is  a  twining  plant;  the 


j  leaves  almost  Kcanilo,  membranous,  from  cordate  to  oblong,  acute  or 
obtuse,  glabrous;  berries  globular ;  branches,  petioles,  and  peduncle* 
downy.  It  is  a  native  of  the  East  Indies.  The  flowers  generally 
form  small  trichotomous  umbelletn,  white  and  fragrant.  The  Denial 
aro  black.  A  perfume,  known  as  Oil  of  Jasmine,  in  obtained  from 
this  species. 

J.  awjusti folium,  Narrow- Leaved  Jasmine,  is  a  native  of  the  Coro- 
mandel  coast.  It  is  a  twining  bright  plant,  with  ovate  or  oblong 
leaves,  smooth,  of  a  shining  deep-green  colour.  The  flowers  are  large, 
white,  with  a  faint  tinge  of  red,  star-shaped,  having  a  peculiar  but 
very  pleasing  fragrance.  The  bitter  root  of  this  species,  ground  small 
and  mixed  with  powdered  Acorut  Calamus  root,  is  considered  in 
India  as  a  valuable  external  Application  in  cases  of  ringworm.  The 
plant  being  constantly  covered  with  leaves  of  a  bright  deep-green, 
sometimes  as  small  as  those  of  Box,  render  it  always  beautiful  and 
well  adapted  for  screening  windows  and  covering  arbours  in  warm 
climates. 

./.  officinale,  Common  Jasmine,  is  a  native  of  the  South  of  Europe. 
It  has  opposite  leaves,  pinnate;  leaflets  ovate-acuminate  ;  buds  erectish. 
The  plant  is  glabrous,  the  branches  angular.  Calycine  segments  5, 
subulate  ;  corolla  white,  A-  or  5-eleft,  sweet-scented  ;  the  terminal 
leaflet  is  the  longest.  The  Common  Jasmine  has  been  a  favourite 
wall-shrub  from  time  immemorial.  Its  native  country,  as  well  as  the 
date  of  its  introduction,  are  unknown.  Gerarde  in  1597  says  it  was 
in  common  use  for  covering  arbours.  There  are  golden  and  silver- 
edged  leaved  varieties  of  the  Common  Jasmine,  as  well  as  a  double 
flowered  variety. 

/.  yrandijlorum  has  opposite  pinnate  leaves,  leaflets  blnntish,  the 
outer  ones  3-  to  5-conflueuh,  buds  horizontal.  It  is  a  native  of  the 
East  Indies,  and  greatly  resembles  J.  officinale,  except  in  the  Bize  of 
the  leaflets  and  in  the  exterior  ones  being  confluent  anil  the  flowers 
larger  and  reddish  underneath.  Both  this  and  the  former  specie* 
yield  the  true  essential  oil  of  jasmine  of  the  shops. 

The  leaves  of  /.  undulalum  are  slightly  bitter.  The  root  of 
J.  jmbescens  is  thought  to  be  elexiteric. 

(Lindley,  Vcr/ctable  Kingdom.) 

JASPER.  [Quartz.] 

JASSA,  a  genus  of  Amphipodous  Crustacea,  established  by  Dr. 
Leach. 

The  general  characters  resemble  those  of  Oorophium,  Latr.  ;  but 
differ  from  them  as  well  as  from  those  of  Podocerus,  Leach,  in  the 
considerable  size  of  the  hands  of  the  first  four  feet,  which  are  oval; 
those  of  the  second  pair  being  the  greatest,  and  armed  with  teeth 
more  or  less  numerous  on  the  internal  border.    Eyes  not  projecting. 

Dr.  Leach  records  two  species,  one,  Jassa  pulcltclta,  from  the  south 
coast  of  Cornwall,  where  it  was  found  in  the  midst  of  sea-weed  ;  the 
other,  Jassa  Pdagica,  found  near  the  Bell  Bock,  Scotland. 

JATBOPHA,  a  genus  of  Plants  belonging  to  the  natural  order 
Euphorbiacea!.  It  has  monoecious  flowers;  a  5-parted  or  lobed 
calyx;  corolla  5-parted  or  absent;  stamens  8  or  10,  with  unequal 
monadelphous  filaments ;  styles  2,  bifid  or  dichotomous ;  capsule 
3-coccous. 

/.  Carcas,  Physic-Nut,  is  a  very  common  small  tree,  or  bush,  on 
the  coast  of  Coromandel.  The  bark  is  smooth  and  light  ash-coloured  ; 
leaves  scattered,  stalked,  broad,  cordate,  5-angled,  smooth,  about  G 
inches  each  way ;  petioles  round,  smooth,  4  to  G  inches  long  ,  stipules 
absent;  panicles  terminal  or  from  the  exterior  axils  cymose,  bearing 
many  small  yellow  flowers.  The  male  flowera  at  the  extremities  of 
the  ramifications  on  short  articulated  pedicels,  and  the  female  ones 
in  their  divisions  with  their  pedicels  not  articulated.  Bracts,  a  small 
one  below  each  subdivision  of  the  panicle,  and  generally  one  pressing 
on  the  calyx  ;  calyx  5-leaved  ;  corolla  5-petaled,  campanulate,  some- 
what hairy  ;  disc  of  5  glandular  bodies  round  the  base  of  the  filaments  ; 
filaments  G,  the  central  one  very  thick,  columnar,  the  5  exterior  ones 
filiform  towards  the  base,  adhering  to  the  central  one,  all  erect,  and  a 
little  longer  than  the  calyx  ;  anthers  10,  sagittate,  equal:  5  supported 
by  the  Luge  general  filament,  and  1  by  each  of  the  others.  The 
leaves  are  rubefacient  and  discuttent;  warmed  and  rubbed  with  castor- 
oil,  they  are  applied  by  the  natives  of  India  as  poultices.  The  seeds 
are  violently  emetic  and  drastic ;  their  expressed  oil  is  reckoned  a 
good  application  in  itch  and  herpes,  and  also,  a  little  diluted,  iu 
rheumatism.  The  milky  juice  is  considered  detergent  and  healing  ; 
it  dyes  linen  black.  The  oil  boiled  with  oxide  of  iron  forms  a  vanish 
used  by  the  Chinese  for  covering  boxes.  Iu  large  doses  the  seeds  are 
energetic  poisons. 

/.  glauca  is  found  in  Arabia  Felix.  It  has  leaves  from  3-5-lobed, 
mucronate,  serrate,  toothed ;  petioles  naked ;  stipules  palmate,  with 
setaceous  branched  divisions,  glandular  at  the  apex.  The  seeds 
yield  a  stimulating  oil  recommended  by  the  Hindoos  as  an  external 
application  in  cases  of  rheumatic  and  paralytic  affections. 

/.  ylandulifera  is  a  native  of  the  East  Indies.  The  leaves  about 
the  extremities  of  the  branchlets  are  alternate,  petioled.  and  generally 
palmate ;  the  lobes  from  3  to  5,  oblong,  serrate,  with  each  serrature 
ending  in  a  short  green  glandular-headed  bristle ;  stipules  bristly, 
many-cleft,  each  division  ending  in  a  glandular  head;  panicles  ter- 
minal, about  as  long  as  the  leaves.  Male  flowers  most  numerous  and 
terminal,  small,  of  a  pale  yellowish-green  colour.  The  female  flowers 
few,  and  subsessile  in  the  divisions  of  the  panicle.    The  pale  or 
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whey-coloured  tliin  juice  which  exudes  from  a  fresh  wound  is  employed 
by  the  Hindoos  as  an  escharotic  to  remove  films  from  the  eyes. 

J.  mullifida  is  a  native  of  tropical  America.  It  has  palmate  11- 
lobed  smooth  leaves,  the  segments  wedge-shaped  and  pinnatifid ; 
Btipulcs  setaceous,  multifid  ;  flowers  corymbose,  scarlet,  with  coloured 
pedicels.  The  seeds  are  one  of  the  best  of  all  emetics  and  purgatives, 
acting  briskly,  but  without  inconvenience  :  their  effects  are  readily 
stayed  by  the  administration  of  a  glass  of  good  white  wine. 

/.  Manihot  is  now  referred  to  the  genus  Janipha.  [Janifiia.] 

(Lindley,  Flora  Medica.) 

JAVELIN-SNAKE.    [Meleaqris;  Aoontias.] 

JAY.  [CORVID.'K.] 

J  EFFERSONITE,  a  variety  of  Augite,  containing  zinc,  from  Franklin, 
New  Jersey. 

JRFFREYSIA,  a  genus  of  Mollusca  belonging  to  the  family  Litto- 
rinida>,  established  by  Mr.  Alder,  and  named  after  Mr.  Jeffreys  of 
Swansea.  The  species  were  originally  referred  to  Rissoa.  Forbes  and 
Hanley  give  two  species,  /.  diapkana  and  /.  opalina,  as  inhabiting 
British  seas. 

JEJUNUM.  [Intestines.] 

JFLLY.  [Food.] 

JERBOA.  [Muiiid^e.] 

JER-FALCON,  or  GYR-FALCON,  the  English  name  of  the  Falco 
Islandicus  of  Latham,  Gerfaut  of  the  French,  Hebog  Chwyldro  of  the 
Welsh.  [Falconid.e.] 

JERICHO,  ROSE  OF,  a  name  applied  to  the  Anasla/ica,  a  genus  of 
Plants  belonging  to  the  natural  order  Crucifrro'.  This  genus  has  the 
following  characters  :— Silicle  ventricose,  with  the  valves  bearing  each 
an  appendage  on  the  outside  at  the  cud  ;  petals  obovate.  There  is 
but  one  species — 

A.  Hicrochun/ina,  the  Rose  of  Jericho,  or  Holy  Rose.  The  whole 
plant  is  small,  the  stem  branched,  dichotomous  ;  the  leaves  oblong  or 
ovate,  narrowed  at  the  base  into  the  petiole;  the  pods  somewhat 
pubescent.  The  leaves  fall  off  from  the  plant  after  flowering,  and  the 
branches  and  branchlets  become  dry,  hard,  and  ligneous,  and  rise 
upwards  and  bend  inwards  at  their  points  ;  hence  they  become  con- 
tracted into  a  globular  form,  and  in  this  Btate  the  plant  is  with 
facility  removed  from  the  sand  by  the  wind,  and  blown  from  the 
desert  places  where  it  grows  into  the  sea.  When  the  plant  is  immersed 
in  water  the  branches  gradually  expand,  and  the  pods  open  and  let 
out  the  seeds,  which  are  again  thrown  on  the  shore  by  the  tide.  This 
plant  long  preserves  the  power  of  expansion  when  immersed  in  water, 
hence  many  wonderful  stories  arc  told  of  its  influence.  It  is  called 
Kaf  Maryan,  or  Mary's  Flower,  in  Palestine,  where  it  is  believed  that 
this  plant  opened  at  the  time  of  the  birth  of  our  Saviour.  It  is  a 
native  of  the  arid  wastes  in  Egypt  near  Cairo,  also  of  Palestine  and 
Barbary.  It  grows  on  the  roofs  of  houses  and  on  rubbish  in  Syria, 
and  on  the  sandy  coasts  of  the  Red  Sea. 

(Don,  Dichlamydcous  Plants.) 

JET,  a  variety  of  Coal,  which  occurs  sometimes  in  elongated  reni- 
form  masses,  and  sometimes  in  the  form  of  branches,  with  a  woody 
structure;  fracture  conchoidal ;  soft  and  brittle;  specific  gravity  but 
little  greater  than  that  of  water;  lustre  brilliant  and  resinous  ;  colour 
velvet  black ;  opaque.  It  is  found  in  Saxony,  and  also  in  the  Prussian 
amber-mines,  in  detached  fragments.  The  finer  sorts  are  used  for  the 
manufacture  of  ornaments  and  trinkets,  and  the  coarser  kinds  as  fuel ; 
it  burns  with  a  greenish  flame  and  a  strong  bituminous  smell,  and 
leaves  a  yellowish  ash.  [Coal.] 

JOHANNITE.  [Uranium.] 

JOHNSTONITE.  [Lead.] 

JOINT-FIRS.  [GNETACEJ3.] 

JONE'SIA,  a  genus  of  Plants  of  the  tribe  Cassica;  and  of  the 
natural  family  of  Leguminosw,  which  was  named  by  Dr.  Roxburgh  in 
honour  of  Sir  William  Jones,  who,  in  the  midst  of  his  numerous 
other  avocations,  found  time  to  pay  attention  to  Indian  plants.  The 
species  are  few  in  number,  and  indigenous  in  the  islands  of  the 
Malayan  Archipelago,  as  well  as  on  the  eastern  frontier  of  Bengal, 
that  is,  in  Silhet  and  lower  Asam.  They  form  trees  which  are  highly 
ornamental  from  their  handsome  shining  abruptly-pinnate  leaves,  and 
from  the  showy  nature  of  their  crowded  racemes  of  flowers. 

/.  Asoca,  the  best  known  species,  is  often  referred  to  by  Hindoo  poets 
by  the  name  which  has  been  adopted  by  botanists  to  distinguish  it  as 
a  species.  Dr.  Roxburgh  says,  and  we  can  in  a  great  measure  coin- 
cide with  him  in  opinion,  "  When  this  tree  is  in  full  blossom,  I  do  not 
think  the  whole  vegetable  kingdom  affords  a  more  beautiful  object." 
('Flora  Indica,'  ii.  p.  220.) 

JUDAS-TREE.  [Cercis.] 

JUDIEGA.  an  inferior  kind  of  Spanish  olive. 

JUGLANDa'CE^E,  Juglands,  are  a  natural  order  of  Apetalous 
Exogenous  Plants,  consisting  of  trees  or  shrubs  having  eatable  nut3 
and  somewhat  resinous  leaves.  The  former  are  the  walnuts  and 
hickory  nuts  of  the  markets  ;  the  first  produced  by  the  genus  Juglans, 
the  latter  by  that  called  Carya.  The  leaves  are  alternate  and  pin- 
nated ;  the  flowers  usually  monoecious,  those  which  are  male  collected 
in  catkins.  The  calyx  of  the  latter  consists  of  a  few  scales  attached 
obliquely  to  a  single  bract,  and  surrounding  a  variable  number  of 
stamens  ;  that  of  the  females  is  superior.  The  ovary  is  1-celled,  and 
has  one  solitary  erect  ovule,  which  changes  into  a  4-lobed  seed,  with 
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crumpled  cotyledons,  inclosed  in  a  2-valvcd  nut,  clothed  with  a  fleshy 
epicarp.  The  Common  Walnut  {Juglans  regia),  a  native  of  Persia,  is 
well  known  for  its  excellent  timber,  from  which  musket-stocks  (and 
formerly  cabinet-work)  arc  manufactured,  for  its  agreeable  whole- 
some nuts,  and  the  sweet  drying  oil  which  they  furnish  when  pressed. 
Carya  alba,  the  White  Hickory,  bears  nuts  like  those  of  the  walnut, 
only  smaller,  smoother,  and  with  a  thicker  shell,  and  furnishes  a 
valuable  tough  elastic  white  timber  much  employed  in  the  construc- 
tion of  carriages  and  other  vehicles.  Other  species  of  Hickory  are 
also  eaten,  especially  the  Peccan  Nut,  the  produce  of  Carya  oliva- 
formis,  a  small  and  delicate  sort.  Although  the  fruit  of  these  plants 
is  eaten,  it  contains  a  purgative  principle,  which  renders  some  of  the 
species  cathartic,  as  is  the  case  with  /.  calliartica  and  /.  nigra,  two 
North  American  species ;  aud  even  the  common  walnut  participates 
so  much  in  this  quality,  when  the  fruit  is  young,  that  a  laxative  con- 
serve well  known  in  domestic  medicine  is  prepared  from  it.  /. 
nigra,  the  Black  American  Walnut,  is  a  tree  of  remarkable  size  and 
beauty. 

The  species  are' chiefly  found  in  North  America,  a  few  are  East 
Indian,  one  species  a  native  of  Persia  and  Cashmere,  another  ot 
Caucasus,  and  a  third  of  the  West  India  Islands.    There  are  4  genera 

and  27  species. 

JUGLANS,  a  genus  of  Plants  belonging  to  the  natural  order 
Juglandacea:.  All  the  species  are  large  trees.  The  flowers  are 
unisexual,  and  those  containing  the  stamens  and  pistils  are  found  on 
the  same  tree.  The  stameniferous  flowers  are  arranged  in  cylindrical 
drooping  solitary  catkins,  which  are  developed  from  buds  borne  by 
shoots  produced  the  year  previous  to  that  in  which  the  catkin  appears. 
The  calyx  is  composed  of  5  or  6  scales,  which  are  attached  to  a  bractea 
at  a  distance  from  its  base  and  tip.  The  stamens  are  from  18  to  36 
in  number.  The  pistiliferous  flowers  are  solitary,  or  only  a  few  in  a 
group,  and  arc  terminal  on  a  shoot  developed  in  the  same  year.  The 
calyx  is  ovate,  including  the  ovary,  and  adhering  to  it,  except  at  the 
four-toothed  tip.  The  petals  are  4,  small,  and  inserted  into  the  free 
part  of  the  calyx.  The  ovary  has  one  cell,  and  one  erect  ovule.  The 
stigmas  are  two  or  three,  and  fleshy,  scaly,  with  glands.  The  fruit  a 
drupe.  The  covering  of  the  nut  is  a  fleshy  husk  of  one  piece  that 
bursts  irregularly.  The  nut  is  woody,  consisting  of  two  valves.  The 
seed  single,  erect,  lobed,  wrinkled.  There  are  four  species  of  Juglans, 
three  of  which  are  natives  of  North  America  and  one  of  Asia.  The 
genus  Carya,  to  which  the  hickory-trees  belong,  was  formerly  included 
under  Juglans,  but  was  separated  by  Nuttall.  The  species  ot  Juglans 
are  much  more  rapid  in  their  growth  than  those  of  Carya,  and  ure 
furnished  with  only  simple  amenta. 

/.  regia,  the  Royal  or  Common  Walnut-Tree,  is  the  oldest  and  the 
best  known  of  the  species.  Its  leaves  are  furnished  with  from  5  to  9 
oval  glabrous  obscurely-serrated  leaflets.  The  fruit  is  oval,  and 
seated  on  a  short  inflexible  peduncle.  The  nut  is  rather  oval,  and 
uneven.  It  is  a  native  of  Persia,  in  the  province  of  Ghilan  on  the 
Caspian  Sea.  It  was  also  seen  by  Loureiro  in  the  north  of  China ; 
and  Pallas,  who  saw  it  in  Taurida  and  south  of  the  Caucasus,  supposed 
it  indigenous  there. 


Royal  or  Common  Walnut-Tree  {Juglans  regia). 
1,  a  catkin  of  m;ile  flowers ;  2,  a  single  male  flower  ;  3,  a  cluster  of  female 
flowers. 

The  Walnut-Tree  was  known  to  the  Greeks  under  the  name  of 
Persicon,  Basilicon,  and  Caryon.  It  is  uncertain  at  what  time  it  was 
first  cultivated  in  Europe,  but  it  was  cultivated  by  the  Romans  before 
the  death  of  the  emperor  Tiberius.     Its  wood  was  much  valued  by 
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the  Romans,  and  the  nuts  woro  also  eaten.  Thero  is  no  history  of  tho 
introduction  of  this  tree  into  Great  Britain,  but  it  is  now  very  com- 
monly cultivated  in  this  country,  although  it  fails  to  propagate  itself 
by  its  seeds.  It  is  only  however  in  tho  southern  and  middle  parts  of 
England  that  the  walnut  brings  its  fruit  to  perfection. 

The  walnut,  when  full-grown,  is  a  largo  handsome  troe  with  strong 
spreading  branches.  Its  trunk  is  thick  and  massive,  and  covorod 
with  a  deeply  furrowed  bark  ;  tho  branches  are  of  a  gray  colour,  and 
smooth.  The  leaves,  when  bruised,  givo  out  a  very  peculiar  aromatic 
odour,  and  in  tho  heat  of  summer  this  scent  is  sometimes  so  poworful 
as  to  produce  unpleasant  effects  on  persons  who  approach  these  trees. 
Tho  foliage  is  graceful  and  light,  and  of  a  bright  yellowish-green 
colour,  which  contrasts  well  with  trees  having  foliage  of  a  darker 
shade.  Its  leaves  are  almost  the  latest  to  appear,  and  the  first  to  fall. 
It  grows  very  rapidly  and  vigorously  in  tho  climato  of  London,  and 
trees  will  attain  a  height  of  20  feet  in  ten  years.  It  sends  down  into 
tho  earth  a  large  tap-root,  with  numerous  branches,  and,  on  account 
of  the  size  and  strength  of  the  roots,  there  is  no  tree  more  able  to 
resist  the  effects  of  wind,  or  better  adapted  for  exposed  situations.  It 
is  said  that  plants  will  not  grow  under  its  shade  ;  this  probably  arises 
from  the  bitter  properties  of  its  loaves  :  when  they  are  not  allowed 
to  accumulate,  the  shade  of  tho  walnut  does  not  appear  moro  injurious 
than  that  of  other  trees. 

The  uses  of  the  walnut  are  very  various.  Before  the  introduction 
of  mahogany  and  other  woods,  the  wood  of  the  walnut  was  held  in 
higher  estimation  than  that  of  any  other  European  tree.  It  is  on  this 
account  that  it  was  so  extensively  cultivated  in  this  country  and  on 
tho  continent  three  or  four  centuries  since.  The  timber  of  the 
walnut  is  light,  a  cubic  foot  weighing  when  green  58,Ubs.,  and  when 
dried  scarcely  47  lbs.  When  the  tree  is  young,  the  wood  is  white, 
and  in  this  state  very  much  subject  to  be  worm-eaten  ;  but  as  the  tree 
grows  older,  the  wood  becomes  more  compact,  and  is  of  a  brown 
colour,  veined  and  shaded  with  brown  and  black.  In  France  and 
Germany  it  is  still  much  used  by  turners,  cabinet-makers,  joiners, 
coachmakers,  and  musical-instrument  makers,  who  prefer  the  wood 
which  has  grown  on  poor  hilly  soils.  The  wood  of  the  roots  is  the 
most  beautifully  veined.  One  of  the  most  important  uses  of  walnut- 
timber  is  the  making  of  gun-stocks.  For  this  purpose  it  is  well 
.adapted  on  account  of  its  strong  lateral  adhesion,  its  lightness,  and 
its  not  being  liable  to  splitting  or  warping  in  the  working.  The 
demand  for  walnut-wood  for  this  purpose  was  immense  during  the 
last  war  on  the  continent,  and  it  was  stated  in  1806  that  France 
required  12,000  trees  annually  for  the  making  of  guns.  The  govern- 
ment of  France  still  maintains  large  plantations  of  walnut-trees  for 
supplying  her  army  with  gun-stocks.  In  England  the  walnut  has 
seldom  been  used  except  for  the  higher-priced  fire-arms,  but  such 
was  the  demand  for  it  for  that  purpose  at  the  beginning  of  the  present 
century,  that  single  walnut-trees  were  sold  for  as  much  as  6001. 
This  led  to  the  importation  of  walnut-timber  from  the  Black  Sea, 
and  also  of  the  timber  of  the  black  walnut  from  America,  so  that 
the  cultivation  of  the  tree  as  timber  is  almost  at  an  end  in  England. 

The  walnut  is  of  more  value  at  the  present  day  on  account  of  its 
fruit  than  of  its  timber.  In  almost  every  stage  of  its  growth  the 
fruit  of  the  walnut  is  used  for  the  table.  When  young,  green,  and 
tender,  it  is  pickled  and  preserved  with  the  husks  on.  About  the 
end  of  June  they  may  be  preserved  with  or  without  their  husks. 
"  The  green  and  tender  nuts,"  says  Gerarde,  "  boyled  in  sugar  and 
eaten  as  suckade,  are  a  most  pleasant  and  delectable  meat,  comfort  the 
stomach,  and  expell  poyson."  When  they  are  about  half  ripe,  a  liqueur 
is  distilled  from  them,  which  is  considered  to  possess  medicinal  pro- 
perties. In  August,  before  they  are  quite  ripe,  the  French  eat  them 
in  what  they  call  '  cerneaux,'  scooping  out  the  kernel  with  a  knife, 
and  eating  it  with  vinegar,  salt,  pepper,  and  shallots.  When  the  nuts 
are  fully  ripe,  which  is  generally  at  the  end  of  September  or  the 
beginning  of  October,  the  kernel,  deprived  of  its  investing  skin,  is 
eaten  iu  great  quantities.  As  long  as  the  skin  can  be  easily  removed 
they  are  a  nutritious  and  healthy  article  of  diet ;  but  when  they  get 
dry,  so  that  their  skins  stick  to  them,  they  become  indigestible.  In 
no  part  of  England  do  they  constitute  an  important  article  of  diet, 
but  in  many  parts  of  France,  Spain,  Germany,  and  Italy,  people  live 
during  the  season  of  their  ripening  almost  entirely  on  walnuts.  A 
great  number  of  the  walnuts  consumed  in  England  are  of  foreign 
growth.  In  1831  there  were  imported  from  France  and  Spain  23,578 
bushels,  which  then  paid  a  duty  of  2s.  per  bushel.  As  they  are  now 
free  of  duty,  the  importation  is  not  registered.  On  account  of  the 
large  consumption  of  the  fruit,  both  as  an  article  of  diet  at  home 
and  for  exportation,  the  walnut-tree  is  still  largely  cultivated  on  many 
parts  of  the  continent.  The  district  of  the  Bergstrasse  on  the  Rhine, 
between  Heidelberg  and  Darmstadt,  is  almost  entirely  planted  with 
walnut-trees.  Evelyn  states  that  such  is  the  importance  attached  to 
the  growth  of  this  tree,  that  "  in  several  places  between  Hauau  and 
Frankfort  in  Germany,  no  young  farmer  is  permitted  to  marry  a  wife 
till  he  brings  proof  that  he  is  a  father  of  a  stated  number  of  walnut- 
trees  ;  and  the  law  is  inviolably  observed  to  this  day  for  the  extra- 
ordinary benefit  which  this  tree  affords  the  inhabitants."  The  fruit 
of  the  walnut  is  commonly  gathered  by  thrashing  the  tree  with  a 
long  pole.  By  many  this  process  is  thought  to  be  beneficial  to  the 
tree,  and  barren  walnut-trees  are  often  thrashed  to  make  them  bear. 
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But  although  barren  trees  may  be  rnado  to  bear  by  reducing  the 
oxcessivo  growth  of  their  shoots  by  breaking  them  Off,  it  is  DO  proof 
that  tho  same  process  is  good  for  healthy-bearing  trees.  The  natural 
process  of  separating  the  fruit  from  the  tree  is  undoubtedly  the  best, 
and  gently  shaking  the  branches  till  tho  fruit  falls  has  been  reeoin- 
mended  by  many  walnut-growers  as  much  preferable  to  thrashing. 
Tho  nuts  should  be  gathered  at  the  time  they  easily  fall  out  from 
the  husk,  and  then  exposed  to  dry  for  a  day  or  two  in  the  sun.  The 
best  mode  of  keeping  the  nuts  fresh  for  eating  is  to  bury  them  iu 
dry  soil  or  sand,  so  deep  as  not  to  be  reached  by  frost  or  the  heat 
of  tho  sun,  or  by  raiu  :  or  they  may  bo  placed  in  dry  cellars,  and 
covered  with  straw.  "When  the  nut  is  to  bo  preserved  through 
tho  winter  for  tho  purpose  of  planting  in  the  following  spring,  it 
should  be  laid  in  a  rot-heap  as  soon  as  gathered,  with  the  bW6K  on  : 
and  the  heap  should  be  turned  over  frequently  in  tho  course  of  tho 
winter."  (Loudon.) 

The  albumen  which  constitutes  the  bulk  of  the  seed  of  the  walnut 
contains  an  oil,  which  is  used  in  large  quantities,  especially  on  the 
Continent.  It  is  obtained  by  reducing  tho  seeds  to  a  pulp  by  means 
of  a  stone  wheel  and  basin,  and  then  expressing  the  oil,  first  without 
heat  and  then  by  tho  application  of  heat.  The  oil  requires  great 
care  in  keeping,  as  it  becomes  tainted  by  slight  changes  in  the  state 
of  the  atmosphere.  That  which  is  cold-drawn  keeps  best,  and  is 
alone  used  for  the  purposes  of  diet.  It  has  however  always  the  taste 
of  tho  walnut,  which  is  to  some  persons  disagreeable.  The  oil 
obtained  by  heat  is  used  by  artists,  and  also  for  lamps.  Artists  use 
this  oil  in  mixing  white,  or  any  delicate  colour ;  and  they  prefer  it 
on  account  of  the  rapidity  with  which  it  dries.  In  copper-plate 
printing  also,  in  Paris,  walnut-oil  is  considered  indispensably  neces- 
sary in  order  to  obtain  a  fine  impression,  whether  in  black  or  in 
colours.  For  this  purpose  the  oil  is  prepared  in  various  ways, 
according  to  the  several  colours  with  which  it  is  to  be  mixed.  Iu  all 
cases  it  is  reduced  in  bulk  by  boiling  or  by  setting  fire  to  it,  so  as 
to  reduce  it  to  the  required  consistency.  One  bushel  of  nuts,  it  is 
said,  will  yield  about  7  lbs.  of  this  oil.  The  mass  which  is  left  after 
the  oil  is  expressed  is  made  into  cakes,  and  used  as  food  for  swine, 
sheep,  and  poultry,  and  in  some  places  it  is  made  into  candles,  which 
give  a  tolerably  good  flame. 

The  husks  and  root  of  the  walnut  both  yield  a  dye,  which  is  much 
used  by  gipsies  and  theatrical  performers  for  staining  the  skin  brown. 
It  is  also  used  by  cabinet-makers  and  joiners  to  stain  white  and  yellow 
woods  of  a  dark-brown  or  black  colour,  like  that  of  the  walnut.  In 
the  preparation  of  the  dye  from  the  husks  they  should  be  allowed  to 
rot,  and  then  boiled  in  water,  adding  to  the  decoction  fresh  water, 
according  to  the  colour  required  to  be  produced  by  the  solution.  Tho 
sap  of  the  walnut-tree  contains  a  large  quantity  of  saccharine  matter ; 
and  in  some  countries  the  trees  are  tapped  for  the  purpose  of  obtain- 
ing the  sap,  which  by  evaporation  is  converted  into  sugar.  It  is  also 
in  many  parts  of  Europe  and  Asia  fermented  and  made  into  wine,  and 
a  spirit  is  also  distilled  from  it.  The  leaves  of  the  walnut,  as  well 
as  other  parts  of  the  tree,  contain  a  large  proportion  of  alkali  in 
them  ;  and  iu  some  parts  of  France  they  are  collected  and  burned  for 
the  sake  of  the  potash  contained  in  the  ashes. 

The  bark  of  the  leaves,  the  husks,  and  the  oil  of  the  walnut  have 
all  been  used  in  medicine,  and  had  at  one  time  a  great  reputation. 
All  parts  of  the  plant,  excepting  the  albumen  of  the  seed,  possess  a 
bitter  principle,  which  acts  as  a  tonic  and  an  anthelmintic,  and  has 
been  its  great  recommendation  as  a  medicine.  Cowley,  in  his  '  Plants,' 
sums  up  the  virtues  of  the  walnut  in  the  following  lines  : — 

"  On  barren  scalps  she  makes  fresh  honours  grow. 
Her  timber  is  for  various  uses  good  : 
The  carver  she  supplies  with  useful  wood. 
She  makes  the  painter's  fading  colours  last. 
A  table  she  affords  us,  and  repast. 
E'en  while  we  feast,  her  oil  our  lamp  supplies. 
The  rankest  poison  by  her  virtues  dies  ; 
The  mad  dog's  foam  and  taint  of  raging  skies. 
The  Pontic  king,  who  lived  where  poisons  grew, 
Skilful  in  antidotes,  her  virtues  knew." 

Anglers  employ  an  infusion  of  the  leaves  or  husks  for  pouring  upon 
the  earth,  in  order  to  procure  worms,  which  it  speedily  brings  to  the 
surface. 

There  are  several  distinct  varieties  of  the  walnut  cultivated.  The 
J.  r.  maxima  is  known  by  the  large  size  of  its  nuts,  and  is  called  the 
Double  Large  French  The  nuts  are  twice  the  size  of  any  other ;  but 
iu  drying  the  kernels  shrink  to  half  their  size,  so  that  they  ought 
to  be  eaten  as  soon  as  they  are  gathered.  This  is  a  fine  handsome 
tree  with  large  leaves,  but  its  timber  is  not  so  durable  as  that  of  the 
Common  Walnut. 

/.  r.  teuera,  the  Thin-Shelled  or  Titmouse  Walnut,  has  very  thin 
shells,  so  much  so  that  birds  of  the  titmouse  family  pierce  them 
with  their  bills,  and  eat  the  kernel.  The  fruit  of  this  variety  is  con- 
sidered the  best  for  eating,  and  it  also  yields  the  largest  quantity  of  oil 

/.  n  serot  in  a,  the  Late-Leaved  Walnut,  is  a  very  desirable  variety 
in  districts  where  the  frosts  are  severe  in  spring.  Its  leaves  do  not 
appear  before  the  end  of  June,  and  it  ripens  its  fruit  as  early  as  the 
other  varieties.  There  is  a  variety  known  in  Norfolk  and  Suffolk  by 
the  name  of  the  Highflier,  which  is  said  to  yield  the  best  nuts  of 
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any  of  the  English  varieties.  Several  other  varieties  are  enumerated 
in  continental  lists ;  and  in  the  '  Fruit  Catalogue  of  the  Horticultural 
Society  for  1832,'  nine  varieties  were  recorded  as  growing  in  the 
gardens  of  the  Society. 

/.  nigra,  the  Black  Walnut- Tree,  has  leaves  with  from  13  to  17 
leaflets,  which  are  unequal  at  the  base,  serrated,  and  somewhat  downy. 
Tho  fruit  is  globose,  roughish,  with  minute  prominent  points,  situated 
upon  a  short  inflexible  peduncle.  The  nut  is  globose,  somewhat 
compressed  at  the  sides,  ridged,  and  furrowed.  This  is  a  North 
American  tree,  and  is  found  in  all  parts  of  the  United  States,  as  far 
as  40°  50'  N.  lat.  It  is  abundant  in  the  forests  about  Philadelphia, 
and  is  met  with  from  Goshen  to  the  banks  of  the  Mississippi, 
throughout  an  extent  of  2000  miles.  It  is  one  of  the  first  trees  that 
was  introduced  from  America  to  Europe,  having  been  brought  to 
England  by  the  younger  Tradescant  in  1656.  The  Black  Walnut  is 
a  rapid-growing  tree,  and  attains  a  height  of  50  or  60  feet  in  about 
forty  years.  It  bears  fruit  in  this  country,  but  it  is  very  much 
inferior  to  that  of  the  European  walnut.  The  wood  of  this  tree  is 
used  almost  for  the  same  purposes  as  that  of  the  last.  It  is  heavier, 
stronger,  susceptible  of  a  finer  polish  than  the  European  species,  and 
is  not  so  liable  to  be  attacked  by  the  larva)  of  insects. 

/.  cinerea,  the  Gray  Walnut  or  Butternut-Tree,  has  15  to  17  leaflets, 
rounded  at  tho  base,  serrate,  and  tomentose  beneath ;  the  petiole 
villous  ;  the  fruit  oblong-ovate  with  a  taper  tip,  downy,  and  covered 
with  small  transparent  vesicles  containing  a  viscid  matter.  The  nut 
is  oval  with  very  prominent  irregular  ridges.  This  tree  is  from  North 
America.  It  is  found  in  Upper  and  Lower  Canada,  and  in  the  tem- 
perate regions  of  the  United  States.  This  tree  attains  in  its  native 
regions  a  height  of  about  50  or  60  feet.  Although  it  was  introduced 
into  this  country  about  the  same  timo  as  the  last  species,  there  are 
very  few  large  specimens  at  the  present  time.  The  kernel  of  the  nuts 
is  thick  and  oily,  and  soon  becomes  rancid,  aud  hence  probably  the 
names  of  Butter-Nut  aud  Oil-Nut.  The  wood  is  used  in  the  districts 
where  it  grows  for  the  same  purposes  as  the  last.  Its  bark  possesses 
considerable  medicinal  power.-',  and  is  used  in  the  United  States  as  a 
purgative  and  as  an  application  in  toothache.  Its  leaves  also  are  so 
acrid  that  they  are  employed,  when  powdered,  as  a  substitute  for 
cantharides. 

All  the  species  of  walnuts  are  best  propagated  by  the  nut,  which, 
when  tho  tree  is  intended  for  ornament  or  timber,  should  be  sown  in 
the  place  where  it  is  wished  it  should  remain,  as  the  large  tap-root  of 
these  trees  is  likely  to  be  injured  by  removing  them,  although  with 
great  care  they  may  be  successfully  transplanted.  When  trees  are 
planted  for  the  sake  of  their  fruit  they  are  mostly  increased  by  bud- 
ding, grafting,  and  sometimes  by  layering.  "  The  most  approved  and 
successful  mode  of  budding,  and  which  is  the  one  chiefly  adopted  on 
the  continent,  is  that  called  the  '  flute 1  method ;  in  performing  which 
an  entire  ring  of  bark,  containing  one  or  more  buds,  is  exactly  fitted 
to  the  upper  extremity  of  the  stock,  which  is  also  denuded  of  its  bark ; 
should  the  stock  be  larger  than  the  ring  containing  the  buds  the 
ring  requires  to  be  slit  up,  but  if  this  exceeds  the  stock,  then  a  small 
portion  requires  to  be  cut  out  so  as  to  make  it  fit.  Mr.  Knight  also 
invariably  succeeded  in  budding  the  walnut  by  using  the  minute  buds 
that  are  found  at  the  base  of  the  annual  shoots  of  this  tree,  which,  as 
he  says, '  are  almost  concealed  in  the  bark,  and  which  rarely  if  ever 
vegetate,  but  in  the  event  of  the  destruction  of  the  large  prominent 
buds  which  occupy  the  middle  and  opposite  ends  of  the  annual  wood.'  " 
(Selby.)  These  he  inserted  on  yearly  stocks  which  grew  in  pots,  the 
vegetation  of  which  had  been  retarded  by  exposing  them  during  the 
spring  and  early  part  of  the  summer  in  a  northern  aspect,  until  the 
above-mentioned  buds  were  formed  on  the  current  year's  shoots  of 
the  trees  intended  to  be  propagated,  when  the  pots  containing  the 
young  plants  were  brought  into  a  forcing-house,  and  there  budded. 
There  is  no  tree  that  requires  less  pruning  than  the  walnut,  and  where 
large  branches  are  cut  off  it  is  almost  invariably  followed  by  a  decay 
of  the  tree  at  the  spot  where  abscission  was  performed.  The  best 
soil  for  the  walnut  is  a  deep,  stiffish,  dry-bottomed  loam.  It  will 
thrive  however  almost  anywhere,  provided  the  soil  is  free  from  stag- 
nant moisture.  The  best  fruit  is  obtained  from  trees  growing  on 
calcareous  soils. 

Previous  to  the  time  of  the  publication  of  Nuttall's  '  Genera  of 
North  American  Plants,'  the  various  species  of  North  American  trees 
called  Hickory  were  regarded  as  species  of  the  genus  Juglans.  These 
Nuttall  referred  to  a  new  genus,  Carya.  [Carta.]  There  is  another 
species,  formerly  referred  to  Juglans,  and  called  /.  fraxinifolia,  that 
Kunth  has  made  into  a  genus  called  Pterocarya.  It  differs  from 
Juglans  in  its  fruit  having  two  wings,  and  in  the  embryo  not  being 
accompanied  by  albumen.  It  is  a  native  of  moist  woods  at  the  foot 
of  the  Caucasus,  and  hence  called  P.  Caucasica.  It  is  a  small  tree 
with  an  ample  bushy  head,  attaining  a  height  of  30  or  40  feet.  Its 
leaves  are  alternate,  very  large,  commonly  having  19  leaflets,  which 
are  oblong,  denticulate,  with  blunt  teeth.  Each  of  the  leaflets  has 
one  of  the  sides  shorter  than  the  other.  It  has  not  been  much  planted 
in  Great  Britain,  but  is  well  adapted  for  small  gardens  and  arboretums 
as  an  example  of  the  natural  order  Juglandacex. 

(Loudon,  A  rb.  et  Frut.  Brit. ;  Selby,  British  Forcst-Trecs  ;  Burnett, 
Outlines  of  Botany  ;  Michaux,  North  American  Sylva;  Encyclopaedia 
of  Gardening.) 


JUGULAR  VEINS,  tho  large  venous  trunks  by  which  the  greater 
part  of  the  blood  is  returned  to  tho  heart  after  having  circulated  in 
the  head,  face,  and  neck.  There  are  two  on  each  side,  an  external  or 
superficial,  and  an  internal  or  deep.  The  external  jugular  lies  on  each 
side  just  under  the  skin,  and  extends  from  near  the  angle  of  the  jaw 
to  the  middle  of  the  clavicle,  behind  which  it  opens  into  the  sub- 
clavian vein.  It  conveys  the  blood  of  the  confluent  streams  from  the 
jaws,  temples,  and  front  aud  sides  of  the  nock,  and  of  some  of  thoso 
from  the  face.  The  internal  jugular,  which  is  far  larger  than  the 
external,  lies  deep  in  the  neck,  by  the  side  of  the  carotid  artery.  It 
receives  all  the  blood  from  the  skull  aud  tho  brain,  from  the  eyes  and 
ears,  and  from  the  scalp,  face,  tongue,  palate,  pharynx,  &c.  The 
internal  jugular  veins  extend  from  the  base  of  the  skull  just  in  front 
of  the  vertebral  column,  down  the  neck,  to  some  depth  behind  the 
clavicles,  where  they  unite  with  the  subclavian  veins,  by  which  all 
the  blood  is  brought  from  the  arms  and  upper  part  of  the  chest  aud 
neck  to  form  the  venae  innominata;,  which  by  their  union  form  the 
vena  cava  superior,  which  opens  directly  into  the  right  auricle  of  the 
heart.  [Heart.] 

JULIS,  a  genus  of  Fishes  belonging  to  the  family  Labridce.  Tho 
head  is  smooth  ;  cheeks  and  gill-covers  without  scales,  the  lateral  line 
bent  suddenly  downwards  when  opposite  the  end  of  the  dorsal  fins. 
In  other  respects  this  genus  resembles  Labrus.  [Labrid^e.]  An 
example  of  a  very  beautiful  Bpccies  of  this  genus,  known  under  the 
name  of  the  Rainbow- Wrasse,  was  described  by  Donovan  as  taken 
off  the  coast  of  Cornwall.  It  is  the  /.  Mediterrmea  of  Risso,  the 
/.  vulgaris  of  Fleming  and  Cuvier.  This  fish  is  most  remarkable 
for  its  varied  colours.  Its  back  is  greenish-blue ;  the  longitudinal 
band  is  orange ;  beneath  that  are  lilac-coloured  bands  on  a  silvery 
ground  ;  the  head  is  varied  with  brown,  yellow,  blue,  and  silver ;  the 
dorsal  fin  orange,  with  a  purple  spot  on  the  membrane  connecting  the 
three  spinous  rays.    (Yarrell,  British  Fishes.) 

JUNCA'CEyE,  Rushes,  a  small  natural  order  of  Endogenous 
Plants,  so  named  from  Juncus,  the  Rush,  which  is  considered  its  type. 
It  is  principally  composed  of  obscure  herbaceous  plants,  with  brown 
or  green  glumaceous  hexandrous  flowers,  and  would  perhaps  be  with 
more  propriety  considered  a  section  of  Liliacece  than  a  separate  order. 
It  forms  one  of  the  transitions  from  complete  Endogens  to  the  imper- 
fect glumaceous  form  of  that  class.  The  species  are  chiefly  found  in 
the  colder  parts  of  the  world,  some  even  in  the  coldest ;  two  existing 
in  the  ungenial  climate  of  Melville  Island.  Some  however  are  known 
in  the  tropics.  Eight  are  mentioned  as  inhabiting  the  tropical  parts 
of  Australia.  They  are  only  employed  for  mechanical  purposes,  as 
the  rush  and  others.  There  are  13  genera  and  200  species.  [Rushes, 
in  Arts  and  So.  Drv.] 


Juncus  artictilatui. 

1,  a  flower  spread  open;  2,  a  capsule;  3,  a  seed  cut  through  its  longer  axia. 
showing  the  embryo. 

JUNCAGINA'CE^E,  Arrow-Grasses,  a  small  and  unimportant 
order  of  Endogenous  Plants,  consisting  of  marsh  plants  with  thin 
minute  scaly  flowers  formed  of  3  sepals,  3  petals,  and  as  many 
stamens,  which  are  opposite  them.  Their  ovaries  are  3  or  6  in 
number,  contain  each  one  or  two  ascending  ovules,  and  when  ripe 
form  a  dry  fruit.  The  embryo  has  a  lateral  slit  for  the  emission  of 
the  plumule,  on  which  account  they  are  regarded  as  allied  to  A  racern. 
The  genus  Scheuchzeria  is  a  transition  from  Arrow-Grasses  to  Rushes. 
Triglochin  is  the  commonest  genus  of  the  order,  and  inhabits  the 
fresh  or  salt  marshes  of  most  parts  of  Europe.  Marshy  places  in 
most  parts  of  the  world  may  be  expected  to  indicate  traces  of  this 
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ordor,  which  is  found  in  Europe,  Asia,  North  America,  tho  Cape  of 
Good  Hope,  and  equinoctial  Amorica. 


1,  Trigloeliin  palustre  ;  2,  a  flower  magnified  ;  3,  a  spike  of  ripe  fruit ;  4,  a 
ripe  capsule ;  5,  a  section  of  one  of  the  cells  of  the  capsule,  with  the  seed 
inclosed  in  it. 

Potamogelon  occurs  in  ditches  and  swamps  as  far  north  as  Iceland. 
The  root  of  Potamogelon  nutans  is  said  to  bo  eaten  in  Siberia ;  the 
foliage  of  others  is  regarded  as  a  styptic.  There  are  7  genera  and 
44  species. 

JUNCALES.  [Endogens.] 

JUNCUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Juncacece.  This  genus  is  distinguished  by  its  inferior  perianth,  com- 
posed of  6  glumaceoua  leaves ;  its  3-celled  3-valved  capsules,  the 
seed-bearing  dissepiments  of  the  valves  being  in  their  middle.  The 
species  are  numerous,  and  are  found  mostly  in  moist  boggy  situations 
in  the  colder  parts  of  the  world  :  several  are  however  inhabitants  of 
tropical  regions. 

/.  ejjustis,  the  Soft  Rush,  and  /.  conglomerates,  the  Common  Rush, 
are  used  in  many  parts  of  the  country  for  plaiting  into  mats,  chair- 
bottoms,  and  for  constructing  small  toy-baskets.  The  wicks  also  of 
the  candles  known  as  rush-candles  ai-e  made  from  the  pith,  or  more 
properly  speaking  the  soft  inner  portion  of  the  stem  of  the  same 
species,  which  is  chiefly  composed  of  cellular  tissue.  The  species  is 
cultivated  in  Japan  like  rice  entirely  for  making  floor-mats. 

Rushes  of  various  kinds  form  frequently  very  troublesome  weeds 
in  agriculture.  They  grow  best  on  rich  land  that  is  wet  and  cold. 
They  may  be  destroyed  by  covering  them  over  with  dry  materials  of 
various  kinds,  as  ashes,  lime,  and  drift  from  roads  ;  but  the  best  mode 
of  getting  rid  of  them  is  to  fork  them  up  by  the  roots  in  the  summer, 
and  after  letting  them  lie  for  a  fortnight  or  three  weeks  to  dry  to  burn 
them.  This  however  will  be  found  only  a  temporary  mode  of  getting 
rid  of  them  unless  the  ground  on  which  they  grow  is  well  drained. 

JUNGERMANNIA'CEiE,  Scale  Mosses,  a  rather  extensive  natural 
order  of  Cryptogamic  Plants,  or  Acrogens,  resembling  mosses  in 
appearance,  but  very  distinct  from  them  in  many  points  of  structure. 
Their  foliage  is  much  more  cellular ;  their  seed-vessel,  or  theca,  splits 
into  four  valves,  has  no  operculum,  and  instead  of  a  central  column 
has  a  number  of  tubes,  each  furnished  internally  with  a  double  elastic 
spiral  thread,  and  called  an  elater,  to  which  the  spores  stick,  and  by 
the  aid  of  which  they  are  supposed  to  be  dispersed.  The  species 
inhabit  the  trunks  of  trees,  damp  earth,  or  even  the  young  shoots 
and  leaves  of  other  plants  in  hot  moist  climates.  Some  have  the  stem 
and  leaf  formed  into  a  frond,  or  thallus,  resembling  that  of  a  lichen, 
but  more  commonly  the  species  have  leaves  with  stipules  at  their  base. 
A  large  number  of  genera  has  of  late  been  formed  out  of  the  old 
genus  Jungermannia,  but  the  opinions  of  botanists  are  much  divided 
as  to  the  value  of  these  new  divisions ;  and  they  have  not  been 
generally  adopted.  Hooker's  '  Monograph  of  the  British  Junger- 
mannia)' gives  a  valuable  account  of  the  species  inhabiting  these 
islands.  A  more  recent  account  of  the  whole  European  genus  is  to 
be  found  in  Nees  von  Esenbeck's  '  Naturgeschichte  der  Europaischen 
Lebermoose,'  2  vols.,  8vo.,  with  plates. 

The  following  is  a.  synopsis  of  the  genera  : — 

Sub-order  Jungcrmannece. 
Meizgeridce.  Haplolacnidce. 

Metzgeria.  Blasia. 
A  newidae.  Symphyogyna. 

Trichostylium.  Pcllia. 

Aneura.  Diplomitridce. 


Hollia. 

MuiJigobryuw . 

Codonidce. 

Culypogeiu. 

Fomombronia. 

G&jcalycidce. 

JubuUdce. 

GongylarUkus. 

Lfijcunia. 

Gcoculyw. 

Phragmicoma, 

fiaccogyna. 

Frullania. 

J  ungermannidtr.. 

Physananthus. 

Gymnoiicyiihiui. 

Ptychanthus. 

C'hciloKy/i/iuii . 

Madothcca. 

Ilarpantli.ua. 

Radula. 

O'ymnanthe. 

Tit  '.i  :,i ... 

Lophocolca. 

Ptiltdium. 

J  uvgermannui 

Tvichocolla. 

Plagiochila. 

J^fantigop/toridcc. 

QyiivfiQ'itvtiT 'tdm. 

Scndtnera. 

AUcularia. 

Schiama. 

Acrobolbos. 

Trichomanidce. 

Sarcoscypkus. 

Pliysiotium. 

Gynmomitr'tMW,. 

Jler/ietium. 

llaploraitrium. 

Lepidozia. 

Sub-order  Anthoccrotece. 

A  iilhoccros. 

Monoclca. 

Oladobryum. 

Jungermannia  ncmoro$a,  highly  magnified. 
1,  a  branch  in  fruit ;  2,  a  leaf,  -with  6ori  upon  it ;  3,  the  contents  of  those 
sori ;  4,  the  calyptva,  before  it  is  burst  by  the  theca  j  5,  abortive  thecoc,  in  a 
very  young  state  ;  6,  elaters. 

JUNIPER.  [JUNIPEKUS.] 

JUNI'PERUS,  a  genus  of  hardy  evergreen  woody  Plants,  belong- 
ing to  the  natural  order  Coniferce.  Its  distinctive  character  consists 
in  its  female  fructification  being  succulent,  consolidated,  and  reduced  in 
the  number  of  its  parts  below  what  is  usual  in  the  order  to  which 
the  genus  belongs.  Like  other  Coniferce,  its  fruit  is  composed  of 
scales  representing  carpels  spread  open,  and  collected  in  a  spiral 
manner  round  a  common  axis.  But  they  are  not  more  than  six  in 
number,  generally  three,  and  when  ripe  are  fleshy,  and  consolidated 
into  a  body  resembling  a  drupe.  In  the  language  of  the  Pharmaco- 
poeia they  are  berries,  in  that  of  botanists  they  are  termed  Galbuli. 

About  20  species  are  known,  the  most  important  of  which  are  the 
following  : — 

/.  communis,  the  Common  Juniper.  This  is  a  common  bush, 
with  long  narrow  sharp-pointed  leaves,  which  are  concave  and 
glaucous  on  the  upper  side,  but  convex  and  green  on  their  under, 
and  with  blackish  fruit.  It  grows  wild  in  all  the  northern  parts  of 
Europe,  and,  as  is  said,  in  North  America  also  and  the  north  of  India, 
but  it  is  doubtful  whether  the  plants  called  Juniper  by  travellers  in 
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K/EMPFERIA. 


KALMIA. 


the  Himalaya  Mountains  are  not  some  other  species.  Occasionally 
the  Juniper  becomes  a  small  tree.  The  fruit  is  used  in  considerable 
quantities  in  the  preparation  of  gin,  and  in  medicine  as  a  powerful 
diuretic ;  a  kind  of  beer  called  geudvrette  is  also  obtained  in  some 
parts  of  France  by  fermenting  it  with  barley.  The  words  'gin'  and 
'  Geneva'  are  derived  from  the  French  name  of  this  species,  Genevre.  Oil 
of  Juniper,  obtained  from  the  Galbuli,  is  said  to  be  a  useful  diuretic. 

/.  Sabina,  the  Savin.  This  species  is  readily  known  from  tho 
last  by  its  leaves  being  small,  scale-like,  and  pressed  close  to  the 
stem,  besides  which,  its  fruit  is  a  light  bluish-green.  It  forms  a 
compact  gloomy-looking  bush,  in  some  cases  spreading  near  the 
ground,  iu  others  acquiring  tho  stature  of  a  low  tree.  It  is  found 
wild  in  the  middle  of  Europe  and  the  west  of  Asia,  inhabiting  tho 
most  sterile  soil,  and  is  frequently  met  with  in  this  country  iu  shrub- 
beries. Like  the  common  Juniper,  it  is  a  diuretic  and  uterine 
stimulant.  For  this  purpose  it  is  often  used  criminally,  but  whilst  it 
often  destroys  life  it  seldom  accomplishes  the  object  for  which  it  is 
taken.  Oil  of  Savin  is  a  local  irritant,  producing  blisters  when  applied 
to  the  skin  ;  taken  internally  it  is  drastic  and  emetic. 

J.  Viiginiana,  tho  Red  Cedar.  Notwithstanding  its  popular 
name  this  is  not  generally  the  plant  that  yields  the  cedar  wood  used 
by  cabinet-makers  and  pencil-manufacturers,  the  Bermuda  cedar 
being  principally  so  employed  ;  its  timber  however  is  of  great  excel- 
lence and  durability.  It  is  a  native  of  North  America,  from  Cedar 
Island  iu  Lake  Champlain  as  far  as  the  southern  side  of  the  Gulf  of 
Mexico,  chiefly  preferring  tho  vicinity  of  the  sea.  Iu  general  it  is  a 
large  bush;  but  iu  favourable  situations,  and  in  such  a  climate  as 
that  of  Virginia  and  Carolina,  it  becomes  a  tree  40  feet  high.  The 
branches  of  this  species  are  erect,  tho  leaves  arranged  iu  threes, 
small,  scale-like,  and  but  littlo  spreading ;  the  fruit  is  deep  blue, 
covered  with  a  mealy  resinous  powder.  A  great  many  fine  plants 
occur  in  this  country ;  it  is  not  however  with  us  an  object  of  any 
importance  to  the  forester,  except  for  the  sake  of  variety. 

J.  Bcrmudiana,  tho  Bermuda  Red  Cedar.  Very  little  known  in 
Great  Britain,  in  consequence  of  its  not  bearing  the  climate  without 
protection.  It  is  a  native  of  the  Bermudas,  where  it  becomes  a  large 
tree,  with  a  soft  fragrant  wood,  the  value  of  which  is  well  known 
from  its  use  in  cabinet-work  and  tho  manufacture  of  pencils.  It  has, 
when  young,  long  narrow  spreading  leaves  growing  in  threes,  but 
on  the  branches  of  old  trees  they  become  shorter,  are  placed  iu  fours, 
and  thus  give  the  shoots  a  four-cornered  appearance. 


Of  the  other  Junipers,  J.  excelsa  and  /.  Chincnsis  are  handsome 
hardy  trees ;  /.  Lusitanica,  the  Goa  Cedar,  is  also  of  great  beauty, 
because  of  its  drooping  habit  and  light  gray  branches,  but  it  will  not 
live  long  in  England  except  in  the  wannest  of  tho  southern  counties; 
and  /.  Phcenicea  is  a  handsome  bush ;  tho  others  are  of  little 
moment. 

JUNKERITE.  [Iron.] 

JURA  KALK,  tho  German  equivalent  of  the  Oolitic  system  of 

England. 
JURGON.  [Zirconia.] 

JUSTI'CIA,  a  genus  of  Exogenous  Plants  belonging  to  tho  natural 
order  Acanthaccic.  Tho  species  of  this  genus  inhabit  all  the  tropical 
parts  of  tho  world,  preferring  however  damp  woods  to  dry  and  open 
plains.  It  is  especially  in  the  forests  of  Brazil  and  India  that  they 
occur.  Many  of  them  are  never  woody,  some  are  bushes  or  small 
trees,  and  a  small  number  aro  valued  by  gardeners  as  objects  of  orna- 
ment. As  limited  by  Linnajus,  the  genus  comprehended  a  very 
discordant  collection  of  species ;  modern  writers  have  accordingly 
broken  it  up  into  many  new  genera.  As  now  limited,  Justicia  itself 
scarcely  contains  a  plant  of  any  importance. 

As  among  the  Rpecies  now  removed  from  Justicia  to  other  genera 
there  are  some  which  are  useful  as  medicinal  agents,  especially  in 
India,  it  may  be  as  well  to  mention  them  here,  instead  of  referring  to 
genera  which  are  not  yet  generally  known.  Thus  /.  Adhatoda,  cele- 
brated in  Sanscrit  works  by  various  names,  as  Vidiumatri,  Vasika, 
&c,  has  been  called  Adhatoda  Vanika,  and  is  chiefly  esteemed  as  a 
demulcent  in  coughs.  /.  nusuta  is  now  Rhinacanthus  communis,  and 
is  much  employed  in  Indian  medicine,  especially  for  the  cure  of  ring- 
worm and  other  cutaneous  affections,  mixed,  according  to  Dr.  Rox- 
burgh, with  lime-juice  and  pepper.  It  is  also  one  of  their  remedies 
for  snake-bites,  but  is  no  doubt  inefficacious  for  such  purposes. 
Andrographis  (formerly  Justicia)  paniculata  is  the  best  known  and 
probably  tho  most  valuable  of  all,  as  one  of  its  names,  Muha-tita, 
implies  Chief,  or  King  of  Bitters;  it  is  also  very  commonly  called 
Kalup-nath,  and  well  known  to  Europeans  in  tho  peninsula  of  India 
by  the  name  of  Creyat,  or  Kreat,  and  has  been  prescribed  with  benefit 
as  a  bitter  in  this  country.  It  forms  one  of  the  ingredients  of  the 
Drogue  Am&re,  which  is  well  known  iu  India,  and  at  one  time  obtained 
considerable  repute  as  a  cure  for  cholera ;  but  it  can  be  useful  only  as 
a  stimulant  and  tonic. 


K^EMPFE'RIA,  a  small  genus  of  Indian  Scitaminea,  or  Zingibcvacece 
of  some  authors,  of  which  the  species  are  indigenous  to  the 
islands  of  the  Archipelago  and  the  southern  parts  of  the  continent  of 
India,  as  Bengal  and  the  districts  on  its  eastern  frontier.  All  are 
furnished  with  tuberous  roots  like  the  turmeric  and  ginger  plants. 
The  spikes  of  the  flowers  are  short  and  rising  from  the  root,  in 
some  species  before,  mothers  with,  and  nestled  among  the  leaves  ;  all 
are  highly  ornamental,  and  K.  rotunda,  called  by  the  natives  Bhooi 
Chumpa,  or  Ground  Chumpa,  is  much  cultivated  iu  gardens  on  account 
of  the  beauty  and  fragrance  of  its  flowers.  It  was  supposed  to  yield 
the  round  Zedoary  of  the  shops,  but  incorrectly,  as  Dr.  Roxburgh 
thinks,  since  he  considers  his  Curcuma  Zedoaria  to  be  the  plant.  So 
K.  Galanga  was,  equally  incorrectly,  long  supposed  to  yield  the 
Galanga  of  the  shops.  [Galanga.]  It  is  a  native  of  the  mountain- 
ous districts  beyond  Chittagong,  and  there  called  Kumula,  and  is 
cultivated  by  the  Mugs ;  by  them  it  is  sold  to  the  people  of  Bengal, 
who  use  it  as  an  ingredient  in  their  betel.  The  roots  possess  an 
agreeable  fragrant  smell,  and  a  somewhat  warm,  bitterish,  aromatic 
taste.  The  Hindoos  use  them,  according  to  Dr.  Roxburgh,  not  only 
as  a  perfume,  but  also  medicinally.  The  roots  of  K.  angustifolia  are, 
according  to  the  same  authority,  used  as  a  medicine  for  cattle  by  the 
people  of  Bengal. 
KAFFIR-BREAD.  [Encephalartos.] 
KAHAU.  [Nasalis.] 
KAIL,  or  KALE.  [Crambe.] 
KAKATERRA-TREE.  [Dacrydium.] 

KAKOXENE,  a  Mineral  occurring  in  small  crystals,  which  appear 
to  be  6-sided  prisms  terminated  by  pyramids,  disposed  in  radiating 
tufts.    The  colour  yellow  of  several  shades,  and  sometimes  brownish- 
red.  The  lustre  silky,  sometimes  adamantine.  Adheres  to  the  tongue, 
and  has  an  earthy  smelL 

It  occurs  in  clayey  brown  iron-stone  at  Zbiro  w,  in  Bohemia.  Analysis 
by  Steinman  : — 

Phosphoric  Acid       .       .      .       .       .    .    17 '8  6 

Fluoric  Acid  and  Water       ....  25'95 

Peroxide  of  Iron  36-82 

Alumina  lO'Ol 

Silica  8-90 

Lime  015 

 99-69 


When  placed  on  a  hot  coal  it  emits  a  green  phosphoric  light,  and 
before  the  blow-pipe  on  charcoal  decrepitates  :  with  borax  forms  a 
deep  green-coloured  glass,  and  with  soda  a  blackish  mass. 

KALE,  SEA.  [Crambe.] 

KALI,  the  name  of  the  Maritime  Plant  from  the  ashes  of  which 
soda  is  obtained  by  lixiviation ;  and  from  the  name  of  this  plant, 
with  the  Arabic  article  al,  is  derived  that  of  a  class  of  substances 
possessing  peculiar  properties,  which  are  called  alkalies.  Kali  was  also 
formerly  employed  to  designate  the  alkali  Potash. 

KALIPTRITE,  a  Mineral  consisting  of  the  oxide  of  iron,  manganese, 
and  zinc,  with  water  and  silica. 

KALMlA,  a  genus  of  Plants  named  by  Linnajus  in  honour  of 
Peter  Kalm,  professor  at  Abo  in  Finland,  belonging  to  the  natural 
order  Ericacece.  It  has  a  small  5-leaved  calyx,  a  cyathiform  corolla, 
with  an  angular  very  open  limb,  having  10  niches  iu  its  sides.  The 
capsules  5-celled  and  many-seeded.  The  species  are  evergreen  shrubs, 
with  alternate  or  verticillate  leaves. 

K.  latifolia  has  its  leaves  on  long  petioles,  scattered  or  three  in  a 
whorl,  smooth  aud  green  on  each  side.  It  is  a  native  of  North 
America  from  Canada  to  North  Carolina,  on  the  sides  of  stony 
hills.  It  has  various  names  in  the  United  States,  Laurel  Ivy,  Spoon- 
Wood,  Calico-Bush,  &c.  The  flowers  are  red,  and  when  in  blossom 
have  a  very  elegant  appearance.  The  leaves  of  this  species  are  said 
by  Barton  to  be  poisonous  to  man  and  beast,  but  their  action  can 
be  but  feeble  and  unimportant,  for  animals  are  known  to  feed  on 
the  plant  without  any  evident  effect.  Bigelow  however  states  that 
the  flesh  of  pheasants  having  eaten  this  plant  has  produced  some 
cases  of  severe  disease  attributable  to  thi3  cause  alone.  The  flowers 
of  the  K.  latifolia  exude  a  large  quantity  of  sweet  nectarous  juice, 
which  is  greedily  collected  by  bees  and  wasps,  but  the  honey 
formed  from  it  is  injurious  to  man,  and  the  juice,  if  swallowed  by 
itself,  will  produce  an  intoxication  of  an  alarming  kind.  A  brown 
powder  which  adheres  to  the  shoots  and  branches  is  used  as  a 
sternutatory  by  the  Americans. 

K.  angustifolia,  Haulm-Leaved  Kalmia,  has  petiolate  leaves,  scat- 
tered or  three  in  a  whorl,  oblong,  obtuse,  rather  rusty  beneath; 
corymbs  lateral,  bracts  linear;  peduncles  and  calyces  clothed  with 
glandular  pubescence.  It  is  a  native  of  North  America  from  Canada 
to  the  Carolinas,  in  bog3  and  swamps,  and  sometimes  in  dry  moun- 
tain lands.    It  is  a  shrub  7  or  8  feet  in  height,  with  dark  red  flowers, 
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It  is  called  Sheep-Laurel  in  North  America,  ae  it  is  supposed  to  be 
very  injurious  to  sheep.  Several  varieties  of  this  plant  with  lighter 
and  darker  flowers  have  been  described.  Thero  are  several  other 
species,  all  of  them  natives  of  North  America.  They  are  all  remark- 
able for  the  irritability  of  their  stamens,  and  each  of  the  stamens 
has  a  little  cavity  formed  for  it  in  the  corolla,  to  serve  as  a  pro- 
tection to  the  anthers. 

They  are  handsome  shrubs  when  in  blossom,  and  aro  great 
favourites  in  gardens  and  shrubberies.  They  grow  best  in  a  peat 
soil,  or  they  may  be  planted  in  a  very  sandy  loam  or  vegetable 
mould.  They  may  bo  propagated  by  layers  or  seeds.  When  the 
seeds  aro  used  they  should  be  sown  early  in  the  spring  in  flat  pans 
or  pots  filled  with  peat-earth,  and  very  slightly  covered  over ;  the 
pots  may  be  then  sot  in  a  close  frame,  or  in  tho  front  of  a  hothouso, 
till  tho  plants  come  up,  when  they  may  be  transplanted  to  other 
pots,  which  should  stand  in  a  close  frame  till  they  have  struck  root; 
they  should  then  bo  hardened  to  the  air  by  degrees. 

(Don,  Dichlamydcous  Plants  ;  Burnett,  Outlines  of  Botany.) 
KAMMERERITE,  a  Mineral,  consisting  of  a  hydrous  silicate  of 
alumina  and  magnesia  which  occurs  crystallised  and  massive.  The 
common  form  of  the  crystal  is  a  6-sided  prism.  Tho  cleavage  is 
perpendicular  to  the  axis  only.  Cleavago  planes  have  a  pearly  lustre. 
Colour,  that  of  some  crystals,  which,  by  daylight  is  so  dark  that  their 
red  colour  is  scarcely  perceptible,  appears  by  candlelight  quite  red. 
Massive  variety,  usually  composed  of  fine  lamina;.  The  colours  are 
sometimes  dark  violet-blue,  sometimes  yellowish  or  greenish,  or 
greenish-white.  Translucent  on  the  edges,  particularly  after  immersion 
in  water.  Fracture  compact,  fine-grained,  becoming  splintery  or  leafy 
on  the  less  compact  varieties  ;  flexible.  Dull,  or  of  a  greasy  lustre, 
often  glistening.  When  scratched  it  gives  a  light  peach-blossom  red 
or  almost  white  streak.  Hardness  2,0  to  2-5.  Specific  gravity  2  04. 
Found  in  tho  Ural  Mountains.    Analysis,  by  Hartwell : — 

Silica  37-0 

Alumina  14-2 

Magnesia  31 '5 

Lime  1*5 

Oxide  of  Chromium  I'O 

Water  13-0 

 9S-2 

KANGAROO,  the  common  name  of  the  animals  belonging  to  the 
genus  Macropus,  and  the  family  Marsupiata.  [Maksuhata.] 
KANGAROO-RAT.  [Marsupiata.] 
KAOLIN.    [Clay;  Felspar.] 

KARPHOLITE,  a  Mineral  which  occurs  in  minute  crystals  and 
in  stellated  silky  fibres.  It  scratches  fluor-spar,  and  is  scratched  by 
felspar.  Colour  wax  or  straw-yellow.  Lustre  of  the  crystals  vitreous ; 
of  the  fibres  silky.    Specific  gravity  2"93. 

Before  the  blow-pipe  on  charcoal  it  fuses  into  a  dark  glass,  which 
becomes  darker  in  the  interior  flame.  With  borax  it  melts  into  a 
transparent  glass,  which  in  the  exterior  flame  has  a  manganese 
colour,  and  in  the  interior  becomes  greenish.  The  following  are 
analyses  by  Stromeyer  and  Steiuman  : — 

Stromcvcr.  Stcinman. 

Silica   36-154  37"53 

Alumina  ....  28-669  26-48 
Oxide  of  Manganese  .  .  19-160  17-09 
Oxide  of  Iron  .      .      .        2-290  5-64 

Lime  0-271 

Fluoric  Acid   .      .       .  1-470 

Water   10-780  11-36 


98-794 
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KARPHOSIDERITE,  a  Mineral  consisting  of  a  hydrous  phosphate 
of  iron,  which  occurs  in  reniform  masses.  Its  structure  is  granular, 
compact.  Fracture  uneven.  Hardness  4'0  to  4 -5.  Specific  gravity 
25.  Colour  pale  and  bright  straw-yellow,  and  streak  the  same. 
Lustre  resinous.  Feels  greasy.  Opaque.  When  heated  in  a  tube 
gives  off  water,  and  a  vapour  which  reddens  litmus  paper. 

Before  the  blow-pipe,  per  se,  it  becomes  black,  and  melts  into  a 
globule  which  obeys  the  magnet ;  with  salt  of  phosphorus,  it  forms 
a  black  scoria.    It  is  found  at  Labrador. 

KAWR1E-PINE..  [Agathis.J 

KECKS,  the  dried  stalks  of  hemlock,  cow  parsley,  &c. 

KELLlADiE,  a  family  of  minute  Mollusca  belonging  to  the 
Lamellibranchiate  Accpkala.  Forbes  and  Hauley  place  this  family 
between  Lucinidw  and  Cycladulce.  The  British  Kdliadtf.  embrace 
the  genera  Montacuta,  Turtonia,  Kdlia,  Lepton,  and  Galeomma. 
[Montacuta;  Turtonia;  Lepton.]  The  genus  Kdlia  has  two 
British  representatives,  K.  suborbicularis  and  K.  nitida.  They  are 
small  but  elegant  bivalves,  living  in  the  crevices  of  rocks,  or  on  shells 
or  sea-weeds,  spinning  a  byssus,  or  lying  free.  There  .tre  about 
a  dozen  species  known  in  different  parts  of  the  world.  This  genus, 
from  which  the  family  takes  its  name,  was  named  after  Mr.  O'Kelly 
of  Dublin. 

KEMAS.  [Caprej!.] 

KERMES-MINERAL.  [Antimony.] 

KE'RODON  (F.  Cuvicr),  a  genus  of  Rodentia,  bearing  in  some 


respects  resemblance  to  that  of  Cavia,  but  differing  both  in  the  loco- 
motive and  masticatory  organs. 

Dontal  Formula  :— Incisors,  S  '  j— j  ~  /u- 


Tectli  of  Kerodon.    F.  Cuvicr. 

The  molars  all  resemble  each  other,  and  are  composed  of  two  equal 
parts,  each  of  a  triangular  or  rather  cordiform  shape,  united  on  the 
external  side  of  the  tooth,  and  separated  on  its  internal  side.  These 
triangles,  or  1  hearts,'  are  each  surrounded  by  their  enamel  and  filled 
with  bony  matter,  and  their  separation  produces  an  angular  notch 
partly  filled  with  cortical  substance. 

When  F.  Cuvier  wrote  but  one  species,  K.  Moco,  was  known,  and 
this  was  discovered  by  Prince  Maximilian  of  Neuwied,  and  noticed  by 
him  under  the  name  of  Cavia  vupestris.  The  fur  is  ash-gray  mixed 
with  reddish-yellow,  blackish  above  and  whitish  below.  Size,  smaller 
than  that  of  the  Guinea-Pig. 

This  species  was  found  in  the  rocky  places  of  the  interior  of  Brazil, 
near  Rio  San  Francisco. 

In  1836  Mr.  Bennett  exhibited  to  a  meeting  of  the  Zoological 
Society  of  London  a  Rodent  sent  home  among  the  animals  collected 
by  Captain  Phillip  Parker  King,  R.N.,  during  his  survey  of  the 
Strait  of  Magalhaens,  and  presented  by  him  to  the  Society,  which 
Mr.  Bennett  regarded  as  a  second  species  of  Kerodon,  and  for  which 
he  proposed  the  name  of  K.  Kingii.  It  was  chiefly  distinguishable 
from  that  discovered  by  Prince  Maximilian  by  its  more  uniform 
colour.  Excepting  a  slight  dash  of  white  behind  the  ear,  and  a  longer 
line  of  the  same  colour  marking  the  edge  of  each  branch  of  the  lower 
jaw,  the  animal  is  entirely  gray ;  the  upper  surface  being  distinguished 
from  the  under  by  a  greater  depth  of  tint,  and  by  the  intermixture  of 
a  free  grizzling  of  yellow  and  black.  The  crowns  of  the  molar  teeth, 
as  in  the  typical  species,  consist  of  bone  surrounded  by  two  triangles 
of  enamel,  the  bases  of  which  are  connected  by  a  short  line  of  enamel 
passing  from  one  to  the  other,  all  the  lines  being  slender  and  sharply 
denned. 

This  species  was  found  at  Port  Desire,  on  the  eastern  coast  of 
Patagonia.    ('Zool.  Proc.,'  1835.) 

Mr.  Waterhouse  refers  the  genus  Kerodon  to  Cavia.  [HrsiRlciDiE.] 
KEROLITE,  a  Mineral,  consisting  of  a  hydrous  silicate  of  alumina 
and  magnesia,  which  occurs  massive  and  reniform.  Structure  lamellar 
or  compact.  Colour  white,  yellow,  or  green  ;  streak  white.  Fracture 
couchoidal.  Hardness  2  0  to  2'25.  Lustre  vitreous  or  resinous. 
Transparent,  translucent.  Specific  gravity  2"0  to  2"2.  Feels  greasy, 
but  does  not  adhere  to  the  tongue.  It  is  found  at  Frankenstein  in 
Silesia,  and  at  Zoblitz  in  Saxony,  and  also  in  New  York  and  New 
Jersey,  United  States.    The  following  is  an  analysis  by  Pfaff : — 


Silica 
Alumina 
Magnesia 
Water  , 


3795 
12-1 S 
16-02 
31-00 
 9715 
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KESTREL. 


KOBELLITE. 
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KESTREL.  [FALCONID2E.] 

KEUPER,  in  Geology,  the  German  term  for  the  upper  portion  of 
the  New  Red-Sandstono  formation.  It  is  supposed  by  some  geologists 
that  certain  sandstones  in  Warwickshire,  Worcestershire,  and  other 
parts  of  England,  correspond  to  this  group  of  strata.  Remains  of 
reptiles  are  said  to  have  been  found  in  it  near  Warwick. 

KHAYA,  a  genus  of  Plants  of  the  natural  family  of  Cedrclacece, 
which  is  often  made  a  tribe  of  the  Meliaceo?.  Khaya  contains  only  a 
single  species,  K.  Scnegalensis,  which  has  been  well  figured  iu  the 
'  Flore  de  Senegambie,'  i.  t.  32.  It  forms  one  of  the  largest  and 
handsomest  of  tho  trees  which  are  found  along  the  banks  of  the 
Gambia  and  iu  the  valleys  near  Cape  Verd.  It  attains  a  height  of 
from  80  to  100  feet,  and  is  also  one  of  the  most  common  of  the  trees 
of  the  forest,  being  called  Cail  by  tho  negroes,  and  Cail-Cedra  by 
Europeans.  The  wood  is  of  fine  quality,  reddish-coloured  like  that 
of  mahogany,  which  belongs  to  the  same  natural  family.  The  bark  is 
remarkable  for  its  bitterness  and  febrifugo  properties,  and  is  taken  by 
the  negroes  in  the  form  of  infusion  and  decoction,  as  a  cure  for  the 
fevers  so  prevalent  in  their  country. 

KIANG.  [Equid^e.] 

KIDNEYS  are  two  glands  lying  in  the  lumbar  region,  on  each  side 
of  tho  spinal  column.  They  aro  composed  of  numberless  and  delicate 
tubular  ramifications,  on  whoso  walls  there  is  a  fine  network  of  capil- 
lary arteries  and  veins,  and  which  are  all  collected  into  one  mass  of  a 
firm  fleshy  consistence,  inclosed  iu  a  fibrous  capsule. 

The  ureter,  through  which  the  urine  secreted  by  the  kidney  is 
conveyed  to  the  bladder,  dilates  at  its  extremity  into  a  wido  pouch, 
the  pelvis  of  the  kidney,  which  is  divided  into  several  portions  called 
calyces.  Into  each  calyx  a  nipple-like  process,  or  papilla,  projects,  at 
whose  extromity  thero  aro  several  minuto  orifices,  each  opening  into 
a  very  fine  canal,  which,  as  it  is  continued  into  tho  substance  of  the 
kidney,  ramifies  and  becomes  tortuous.  On  all  these  canals,  or  tubuli 
uriuiferi,  minute  bloodvessels  ramify,  and  secrete  the  urine,  which  is 
conveyed  from  tho  tubuli  into  the  calyces,  and  from  them  through  the 
pelvis  and  the  ureter  iuto  the  bladder. 

The  papillte,  and  the  conical  bodies  called  pyramids,  of  which  they 
are  the  extremities,  being  chiefly  composed  of  the  excretory  canals, 
are  nearly  white,  and  of  a  firm  dense  structure ;  but  as  the  tubuli 
ramify,  their  branches  separate  in  a  somewhat  radiating  manner,  and 
tho  bloodvessels  filling  the  intermediate  spaces  between  them  give  to 
all  the  exterior  part  of  tho  kidneys  a  deep  red-colour,  and  a  softer 
and  more  fleshy  consistence.  Hence  the  kidney  is  generally  described  as 
divided  into  a  cortical,  or  vascular,  and  a  medullary  or  tubular  portion. 

The  general  structure  of  the  kidney  may  be  best  shown  by  making 
a  section  from  its  convex  border  into  the  pelvis.  The  surface  of 
each  part  then  presents  several  whitish  conical  bodies,  the  pyramids, 
whose  rounded  apices,  the  papillae,  project  into  corresponding  tubular 
calyces,  and  whose  bases  are  surrounded  by  the  vascular  cortical  sub- 
stance. In  the  latter  no  distinct  arrangement  of  vessels  can  be  seen, 
but  there  are  scattered  irregularly  through  it  minute  granular  bodies 
called  the  acini,  or  corpuscles  of  Malpighi,  which  are  composed  of 
delicate  tortuous  arteries. 

In  the  early  embryo  of  Mammalia  each  papilla,  with  the  tubules 
opening  on  it  and  its  bloodvessels,  forms  a  separate  body ;  but  during 
growth  the  several  renculi  are  united  into  one  mass,  their  original 
separation  being  however  indicated  by  the  more  or  less  deeply  lobulated 
form  of  the  organ  in  various  animals,  and  occasionally  in  man. 
[Urine.] 

KILLAS,  the  local  name  of  a  group  of  rocks  in  Cornwall,  ranked 
by  geologists  with  the  Clay-Slate,  or  Grauwacke  Slate  of  other 
countries.  The  term  is  perhaps  most  properly  applied  to  denote 
fissile  argillaceous  rocks,  such  as  are  usually  called  clay-slate  ;  but  it 
is  often  extended  to  other  earthy  compounds  allied  to  these  by  geolo- 
gical position.  (Conybeare,  '  Ann.  Phil.,'  new  series,  vol.  vL)  Near 
granite  the  Killas  is  supposed  by  many  geologists  to  undergo  great 
alterations  of  character,  to  become  '  metamorphic,'  so  as  to  assume 
more  or  les3  of  the  characters  of  pyrogenous  rocks.  In  these  '  altered  ' 
rocks  lies  a  great  part  of  the  mineral  wealth  of  Cornwall ;  tin  and 
copper  veins  abound  in  them,  as  well  as  in  the  contiguous  granite,  to 
whose  influence  their  mineral  characters  are  ascribed.  Dr.  Borlase,  in 
his  work  '  On  the  Geology  of  Cornwall/  assigns  to  these  rocks  the 
title  of  Oomubianite. 

KILLBRICKENITE.  [Antimony.] 

KILLENITE,  a  Mineral  which  occurs  both  crystallised  and  massive. 
The  crystals  are  imperfect :  the  primary  form  appears  to  be  a  rhombic 
prism.  The  cleavage  is  parallel  to  the  lateral  faces  and  short  diagonal. 
Fracture  uneven.  Structure  lamellar.  Colour  greenish  and  brownish- 
yellow.  Streak  yellowish-white.  Lustre  glimmering,  dull,  vitreous. 
Translucent.  Opaque.  Specific  gravity  2'698.  Hardness  4  0  ;  scratched 
by  the  knife.  Frangible. 

It  occurs  in  granite  veins  at  Killeny  near  Dublin,  and  is  stated  by 
Dr.  Thomson  to  consist  of — 

Silica  49-08 

Alumina  30-60 

Potash  6-72 

Oxide  of  Iron  2"27 

Water  10-00 

 98-67 


By  the  blow-pipe  it  becomes  white,  swells  up,  and  fuses  into  a 
colourless  enamel. 

KING-CRAB.  [Limulus.] 
KING-FISH.  [Lampius.] 
KINGFISHERS.  [Halcyonjjdje.] 
KINGLET.  [Reuulus.] 

KINGSCLERE,  a  village  iu  Hampshire,  remarkable  for  the  exhibi- 
tion of  the  Greensand  Formation  in  the' -midst  of  tho  elevated  chalk 
downs,  on  the  line  of  an  anticlinal  axis  passing  east  and  west.  The 
anticlinal  axis  passes  through  tho  middle  of  a  valley  (hence  called  a 
'valloy  of  elevation')  in  which  the  greensand  appears;  and  it  might 
seem  on  a  first  view  that  the  discontinuity  of  the  chalk  was  simply 
owing  to  elevation  and  fracture,  but  by  considering  the  areas  and 
slopes  of  the  strata,  in  plans  and  sections  on  a  true  scale,  it  will 
immediately  appear  that  a  considerable  mass  of  chalk  must  have  been 
removed  by  denudation.  For  the  knowledge  of  this  interesting 
'  valley  of  elevation '  we  are  indebted  to  Dr.  Buckland.  ('  Geol. 
Trans.,'  2nd  series,  vol.  ii.)  Sir  Charles  Lyell  has  contemplated  it  in 
connection  with  the  more  extensive  denudation  of  the  Weald  of  Kent 
and  Sussex.    (Principles  of  Geology.) 

KINGS-SPEAR,  a  name  for  Asphodelus  albus. 

KINIXYS.  [CllELONIA.l 

KINKAJOU.  [Viverrid*:.] 
KINO.  [Pterocarpus.] 
KINOSTERNON.  [Cuelonia.] 

KIRWANITE,  a  Mineral  consisting  of  silicate  of  iron,  &c.  It  occurs 
filling  cavities  iu  a  kind  of  basaltic  rock.  The  texture  is  fibrous,  fibres 
diverging  from  a  centre  and  forming  brushes.  Tho  colour  is  dark 
olive-green.  Opaque.  Hardness  2-0.  Specific  gravity  2  941.  It  is 
found  on  tho  north-east  coast  of  Ireland.  The  following  analysis  is 
by  R.  D.  Thomson  : — 

Silica  40-50 

Protoxide  of  Iron  23-91 

Lime  1978 

Alumina  11*41 

Water   .  4-35 
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KITE.  [Falconid/e.] 

KIT-JAP,  the  Japanese  name  for  ketchup. 

KITTA.  [Cokvid.e.] 

KITTIWAKE.  [LAniDJE.] 

KLAPA,  the  Malay  name  for  the  cocoa-nut. 

KLIPPSPRINGER.  [Antilope^:.] 

KNAPPIA,  a  genus  of  Plants  belonging  to  tho  natural  order 
Oraminacea.  It  has  an  inflorescence,  with  a  somewhat  one-sided 
raceme.  The  flowers  solitary ;  glumes  not  keeled,  and  blunt.  It  has 
2  paleoo,  which  are  scarious,  very  hairy,  obtuse,  unequal,  and  without 
awns.    There  is  but  one  species  of  Knappia — 

K.  agrostidea,  an  elegant  but  very  small  grass,  with  a  small  fibrous 
root,  having  numerous  stems  and  short  rough  leaves.  The  spikes 
are  slender,  consisting  of  from  5  to  10  mostly  sessile  alternate  spikelets. 
It  is  found  in  sandy  maritime  pastures,  but  is  a  rare  grass. 

(Babington,  Manual  of  British  Botany.) 

KNAP-WEED.  [Centaurea.] 

KNAUTIA  (named  after  Christopher  Knaut,  a  German  botanist), 
a  genus  of  Plants  belonging  to  the  natural  order  Dipsacece.  The 
inner  calyx  is  cup-shaped,  with  radiant  teeth,  the  outer  one  forming  a 
thickened  margin  to  the  germen.  It  has  a  4-fid  corolla,  a  fruit  with 
4  sides  and  8  little  depressions,  the  receptacle  with  spinous  scales 
shorter  than  the  involucre. 

K.  arvensis,  the  Field  Scabious,  has  its  lower  leaves  simple,  the 
stem-leaves  pinnatifid,  the  inner  calyx  with  8  or  16  somewhat-awned 
teeth.  The  stem  rises  from  2  to  3  feet  in  height,  is  slightly  branched, 
and  with  but  few  leaves.  The  flowers  are  purple,  in  large  convex 
long-stalked  heads.  This  is  the  only  British  species  of  this  genus. 
There  are  a  few  species  of  Knautia  natives  of  Europe. 

(Babington,  Manual  of  British  Botany  ;  Don,  Dichlamydeow  Plants.) 

KNEBELITE.  [Manganese.] 

KNOT.  [Scolopacid^;.] 

KNOT-GRASS.  [Polygonum.] 

KNOTWORTS.  [Illecebracejs.] 

KNOWLTO'NIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Ranuncvlacece.  It  has  5  sepals,  from  5  to  15  petals,  with  the  margins 
naked.  The  stamens  and  ovaries  numerous ;  many  1-seeded  succulent 
fruits,  not  pointed  by  the  style,  which  is  deciduous.  The  species  are 
1-seeded  perennial  herbs,  with  greenish-yellow  flowers. 

K.  vesicaloria  is  a  plant  which  has  the  appearance  of  an  umbelli- 
ferous perennial.  It  has  biternate  leaves,  the  segments  somewhat 
cordate,  rigid,  and  smooth,  the  lateral  obliquely  truncate  at  the  base. 
The  umbels  are  nearly  simple,  and  few-flowered.  The  leaves  are 
used  as  vesicants  in  the  Cape  of  Good  Hope.  There  are  four  other 
species,  natives  of  the  Cape  of  Good  Hope,  where  these  plants 
grow  in  abundance.  They  will  thrive  well  in  a  mixture  of  loam  and 
peat,  and  may  be  increased  either  by  dividing  the  root  or  by  seed. 

(Don,  Dichlamydeous  Plants  ;  Liudley,  Flora  Medica.) 

KOALA.  [Marsupiata.] 

KOBELLITE,  a  Mineral  resembling  sulphuret  of  antimony,  but 
is  more  brilliant.    The  structure  is  radiated,  crystalline.    Streak  and 


KOBRESIA. 


LA  ML  AH. 


3IH 


powder  black.  Specific  gravity  G*29  to  (j*32.  It  iH  fouuil  iu  the 
cobnlt-uiino  at  Huena  in  Sweden.    Analysis  liy  Sctterberg  : — 

Sulphuret  of  Lead  40*30 

Sulphuret  of  Bismuth  .  ....  33*18 
Sulphuret  of  Antimony      ....  12'70 

Sulpburct  of  Iron  4*72 

Sulphuret  of  Copper  .....  1*08 

Clang  no  1*45 
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KOBllE'SIA,  a  gonus  of  Plants  belonging  to  tho  natural  order 
Cyperaccce.  It  has  the  spikes  aggregate  ;  the  lower  (lower  pistilifcrous, 
the  perigono  of  one  scale  inclosing  tho  germcu  and  covered  by  tho 
glume.  Tho  upper  llower  staminiferous  without  any  perianth.  The]  e 
is  but  one  species  of  this  genus,  K.  caricina,  which  has  an  erect  stem 
from  6  to  12  inches  in  height,  slender  leaves  shorter  than  the  stem, 
from  4  to  5  spikes  aggregated  at  tho  summit  of  the  stem,  and  from  0 
to  8  flowers.  There  is  often  an  abortive  stamen  at  the  base  of  the 
nut.  This  plant  is  found  throughout  Europe  and  iu  Great  Britain,  on 
moors  in  Yorkshire,  Durham,  and  Perthshire.  (Babington,  Manual 
of  British  Botany.) 

KOBUS.  [ANTILOPE2E.T 

KOELE'ltIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Graminacae.  It  has  unequal  glumes,  tho  upper  one  with  2  or  3  ribs, 
shorter  than  the  spikelet,  which  is  compressed.  The  outer  palea  is 
nerved,  keeled,  and  acuminate ;  the  seed  loose,  and  the  styles  terminal. 
There  is  but  one  British  species  of  this  genus  : — 

K.  cvislata  has  a  compact  panicle,  spiked,  oval,  and  interrupted 
below,  the  outer  palea  3-ribbed  and  acute  ;  the  leaves  narrow,  rough 
at  the  edges,  and  ciliated.  In  dry  places  tho  leaves  are  much  shorter 
than  the  stem  ;  in  damper  places  elongated,  and  often  nearly  as  long 
as  the  stem. 

(Babington,  Manual  of  Brit  ish  Botany.) 

KOGIA.  [Cetacea.] 

KOLLYRITE,  a  Mineral  consisting  of  a  hydrous  silicate  of  alumina, 
which  occurs  massive.  Colour  white.  Fracture  earthy.  Nearly 
opaque.  Lustre  somewhat  vitreous.  Hardness  3*25.  Specific  gravity 
2*06  to  2*11.  It  is  found  at  Schemnitz  in  Hungary,  and  in  a  lead- 
mine  on  the  bank  of  the  river  Oo,  iu  the  Pyrenees.  The  followvag 
analysis  is  by  Bertliier : — 

Silica  19*0 

Alumina  40*5 

Water  40*5 
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KONIGA,  a  genus  of  Plants  belonging  to  the  natural  order  Cruci- 
ferae.  It  has  an  oval  compressed  pouch,  from  1  to  2  seeds  in  each 
cell,  simple  filaments,  and  8  hypogynous  glands.  But  one  British 
species  of  this  genus  has  been  discovered,  K.  marilima,  which  is  a 
procumbent  plant,  with  bipartite  hairs,  linear-lanceolate  acute  leaves, 
oval  pointed  glabrous  pods.  It  is  the  Lobularia  of  Koch,  and  the 
Glyce  of  Lindley.  The  flowers  are  white  and  sweet-scented.  (Babington, 
Manual  of  British  Botany.) 

KONIGITE,  a  Mineral  consisting  of  sulphate  of  copper  which  is 
insoluble.    Krisuviyitc  is  one  of  the  same  species. 

KOODOO.  [ANTILOPE2E.] 

KRAMERIA,  a  genus  of  Plants  belonging  to  tho  natural  order 
Polygalacew.  It  has  4  or  5  sepals,  irregular,  coloured,  spreading, 
deciduous  ;  petals  5  or  4,  irregular,  smaller  than  the  calyx,  the  three 
inner  unguiculate ;  stamens  1,  3,  or  4,  hypogynous,  unequal;  ovary 
1 -celled,  or  incompletely  2-celled;  style  terminal;  stigma  simple; 
ovules  in  pairs,  suspended.  Fruit  between  hairy  and  leathery,  globose, 
covered  with  hooked  prickles  by  abortion,  1-seeded,  indehiscent. 
The  species  are  spreading  many-stemmed  undershrubs.  The  leaves 
alternate,  simple,  entire,  or  3-foliate,  spreading ;  racemes  simple, 
spiked. 

K.  triandra  is  found  on  dry  gravelly  and  sandy  hills  in  Peru,  flower- 
ing all  the  year  round.  It  is  known  by  the  name  of  Ratanhy  Root. 
It  is  a  sufliuticose  plant,  with  a  horizontal  very  long  and  branched 
root,  with  a  thick  bark,  reddish-brown  outside,  red  inside.  It  has  a 
procumbent  stem,  much  branched  and  taper  ;  the  branches  are  from 
2  to  3  feet  long,  when  young,  silky ;  leaves  alternate,  sessile,  oblong 
and  obovate,  acuminate,  entire,  hoary  on  each  side ;  flowers  solitary, 
axillary,  and  stalked ;  calyx  silky  externally,  smooth  and  shining  inside, 
of  the  colour  of  lac.  The  two  upper  petals  are  separate,  spathulate,  the 


two  lateral  roundish  and  concave;  the  drupe  is  dry  ami  hairy,  barred, 
witli  dull  red  hooks.  The  extract  of  tho  plant  is  styptic  and  tonic, 
and  operates  powerfully  upon  tumours,  resolving  and  restoring  tone 
to  thoHO  parts.  When  administered  internally  tho  extract  of  liatauhy 
is  apt  to  bo  rejected  by  tho  stomach  till  three  or  four  doses  havo 
been  taken.  It  is  best  to  take  it  in  the  form  of  pills.  It  id  commonly 
used  in  Peru  as  tooth-powder.  Tbia  genus  is  so  anomalous  in  iti  cha- 
racters that  a  distinct  family,  Kramcriaccw,  lias  been  bused  upon  it. 
(Lindley,  Flora  Medica.) 

KRAii urn-;.  [Iuon.j 

KRISUVIGITE.  [KomoraB.] 

KROKYDOLITE,  a  Mineral  containing  silica  and  iron.  It  occurs 
asbestiform,  fibrous,  and  compact.  Colour  lavender  or  indigo  blue. 
Streak  lavender  blue  or  leek  green.  Lustro  silky.  Opaque.  The 
fibrous  variety  is  flexible  and  elastic.  It  is  found  oa  the  Orange 
Rivor  in  Southern  Africa.  The  following  is  au  analysis  of  the  fibrous 
variety  by  Stromoyer  — 

Silica  51-G4 

Protoxide  of  Iron  84  -88 

Soda  7-11 

Magnesia  2*02 

Oxide  of  Manganese  0*02 

Lime  0*05 

Water  4*01 
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KUPFERINDIG  (fndigo  Copper,  Blue  Copper),  a  Mineral  which 
occurs  in  spheroidal  masses,  presenting  superficial  indications  of  crys- 
tallisation. Colour  dark  blue.  Fracture  uneven.  Hardness  about 
2'0.  Lustre  faintly  resinous,  Opaque.  Specific  gravity  3*8.  It  is 
found  at  Sangerhausen  iu  Thuringia,  and  also  in  the  volcanic  rocks 
of  Vesuvius,  iu  black  or  greenish  blue  incrustations.  Its  analysis  by 
Walchner  affords — 

Sulphur  32G4 

Copper  64*77 

Iron  . .  •'7as*:j.  in  tiut^L  *f  0'**c 

Lead  1-04 

 98*91 

KUPFERSCHAUM,  a  Mineral  containing  arsenate  of  copper,  which 
occurs  cry.-tallised.  Primary  form  a  right  rhombic  prism.  Occurs 
in  rhomboidal  plates,  which  present  perfect  cleavage  parallel  to  the 
faces  of  the  rhomb ;  generally  in  small  aggregated  and  diverging 
fibrous  groups  of  a  pale  apple-green  or  verdigris-green  colour.  Streak 
paler.  Hardness  1*0  to  1*5.  Lustre  pearly  on  the  faces  of  the  rhomb. 
Translucent.  Flexible  in  thin  lamina:.  Specific  gravity  30  to  3*2. 
It  is  found  at  Matlock  in  Derbyshire,  in  the  Bannat,  at  Lebether  in 
Hungary,  in  Siberia,  the  Tyrol,  and  at  Saalfeld  in  Thuringia.  Its 
analysis  by  Von  Kobell  affords — 

Arsenic  Acid  25*01 

Oxide  of  Copper  43*88 

Carbonate  of  Lime  13*65 

Water  17*46 
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KYANITE  (Cyanite,  Disthcnc,  Sapparc).  This  Mineral  occurs 
crystallised  and  massive.  Its  primary  form  is  a  doubly  oblique  prism. 
The  cleavage  is  parallel  to  the  faces  of  the  primary  form.  Frac- 
ture uneven.  Hardness  of  the  sharp  portions  sufficient  to  scratch 
glass.  Colour  white,  yellow,  and  various  shades  of  blue  and  green. 
Streak  white.  Lustre  vitreous,  pearly.  Transparent;  translucent. 
Specific  gravity  3*6. 

By  the  blow-pipe  it  is  infusible,  aud  merely  becomes  white  even  in 
a  very  strong  fire ;  with  borax  it  readily  dissolves  into  a  colourless 
transparent  glass.  The  following  are  analyses  by  Laugier  aud 
Arfwedson  : — 

Laugier.  Arfwedson. 

Silica  3S*50  34*33 

Alumina   55*50  61*89 

Lime  0*50 

Oxide  of  Iron  .  .  .  .  2*75 
Water  and  Loss   ....  2*75 
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It  is  found  in  Switzerland,  in  Scotland,  and  many  other  parts  of 
Europe,  and  also  in  North  and  South  America. 


L 


J  A'BEO  (Cuvier),  a  genus  of  Fishes  belonging  to  the  family 
-*-'  Cyprinidee.  The  species  of  this  genus  resemble  the  true  Carps  in 
having  the  dorsal  fin  long,  but  they  do  not  possess  the  strong  spine  of 
the  anal  aud  dorsal  fins.  The  hps  are  very  thick  and  fleshy,  and 
more  or  less  crenulated.  There  are  no  cirri.  An  illustration  of  this 
genus  will  be  found  in  the  Cyprinus  Niloticus  of  Geoffroy  St.  Hilaire. 
('  Poisstma  du  Nil,'  pi.  xi.  f.  2.)  The  Cyprinus  fimbriatus  of  Bloch, 
'Scan.,'  p.  441,  up.  24,  and  the  Catostomus  cyprinus  of  Lesueur,  also 


belong  to  the  genus  Lahco,  which  has  no  representative  iu  the 
European  seas. 

LABIA.  [Forficulu>.e.] 

LABIATE.  [Lamiace^e.] 

LABIDOURA.  [Forficulids:.] 

LABIDUS.  [MUTILLIDiE.] 

LABLAB,  a  name,  it  is  said,  of  Egyptian  origin,  which  has  been 
adopted  by  botanists  to  designate  a  genus  of  Papilionaceous  Leguminosce 
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of  the  tribe  Phaseolcw.  This  genus,  like  Dolicltos,  from  which  it 
lias  been  separated,  is  a  twisting  climber,  with  leaves  composed  of 
three  large  leaflets.  The  flowers  are  in  racemes,  and  either  white  or 
purple-coloured.  The  legumes  are  large,  scimitar-shaped,  Hat,  and 
compressed,  tubercularly  muricatcd  along  the  sutures,  and  having 
tho  seeds  separated  from  one  another  by  transverse  partitions.  It  is 
on  account  of  these  seeds  and  legumes  that  the  species  are  valued  and 
cultivated  in  hot  countries  such  as  India,  Egypt,  and  the  West  India 
Islands,  as  well  as  in  China.  In  India  L.  vulgaris  and  L.  cidtratus 
are  chiefly  cultivated  in  the  rainy  season  in  gardens,  and  may  be 
considered  the  analogues  of  the  French  and  kidney  beans  of  European 
gardens. 

LABRADORITE  (Labrador  Felspar,  Glaucolitc),  a  Mineral  which 
occurs  in  rolled  or  imbedded  crystalline  masses.  Its  cleavage  is  parallel 
to  the  planes  of  a  doubly-oblique  prism.  Fracture  uneven,  conchoidal. 
Hardness  5 '5  to  6-5.  It  scratches  phosphate  of  lime,  and  is  scratched 
by  quartz.  Colour  white,  gray ;  richly  iridescent.  Lustre  vitreous. 
Translucent.    Specific  gravity  2-U9  to  2-76. 

When  powdered  and  heated  in  muriatic  acid  it  gelatinises.  On 
charcoal  before  the  blow-pipe  it  fuses  into  a  compact  glass,  with  a 
brilliant  fracture. 

It  is  found  on  the  coast  of  Labrador,  and  in  Devonshire  imbedded 
in  a  trap  rock.    It  is  probably  a  variety  of  Albilc. 

The  following  is  an  analysis  of  tho  mineral  from  Labrador  : — 

Silica  55'75 

Alumina         .   2050 

Lime  11-00 

Soda  4  00 

Oxide  of  Iron  125 

Water  0-50 
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LABRAX  (Cuvier),  a  genus  of  Fishes  of  the  section  Acanthoplcrygii 
and  family  Percid<e.  The  fishes  of  this  genus  are  closely  allied  to  the 
true  Perches,  but  may  be  distinguished  by  the  opercular  bones  being 
covered  with  scales,  the  absence  of  dunticulations  on  the  suborbital 
and  interopercular  bones,  the  operculum  being  terminated  by  two 
spines,  and  likewise  by  the  tongue  being  almost  entirely  covered  with 
minute  and  closely-set  teeth.    There  are  two  dorsal  fins. 

L.  Lupus  (Cuvier),  a  fish  commonly  known  in  this  country  by  the 
name  of  the  Basse,  and  sometimes  called  the  Sea-Dace,  is  abundant  in 
the  Mediterranean  ;  its  flesh  being  excellent  food,  it  has  been  long 
known,  and  was  called  by  the  Romans  Lupus,  and  by  the  Greeks 
Labrax. 


Head  of  Basse  (Labrax  Lupus). 


The  Basse  is  not  unfrequently  met  with  on  our  own  shores :  it  is 
generally  from  about  12  to  18  inches  in  length,  but  sometimes  attains 
a  much  larger  size.  The  upper  parts  of  the  head  and  body  are 
dusky  blue,  passing  into  silvery  white  on  the  sides  and  belly  ;  the  fins 
are  pale-brown.  In  form  it  very  much  resembles  the  perch,  and, 
like  that  fish,  it  has  two  distinct  dorsal  fins,  the  rays  of  the  first  being 
spinous,  and  those  of  the  second  being  flexible :  the  scales  are  of 
moderate  size. 

L.  lineatus  of  Cuvier  and  Valenciennes,  the  Rock-Fish  or  Striped 
Basse  of  the  United  States,  also  belongs  to  the  present  genus,  and  indeed 
very  closely  resembles  L.  Lupus  in  form,  but  attains  a  larger  size,  and 
is  adorned  with  seven  or  eight  longitudinal  black  lines  on  a  silvery 
ground-colour.  There  is  also  a  second  American  species  of  Basse, 
the  L.  mucronutus  of  Cuvier  and  Valenciennes,  which  differs  from  the 


former  in  having  no  black  lines  on  the  sides  of  the  body,  and  in  being 
of  a  smaller  size  and  deeper  and  shorter  form. 

LA'13RID^E  (Labroides,  Cuvier),  according  to  Cuvier's  '  Regno 
Animal,'  a  family  of  Fishes  of  tho  order  Acanthopterygii.  The  fishes 
belonging  to  this  family  are  of  an  oblong  form,  covered  with  scales, 
usually  of  large  size,  formed  of  simple  lamina;,  and  with  the  external 
or  posterior  margin  smooth  ;  they  have  a  single  dorsal  fin  supported 
in  front  by  spinous  rays,  each  of  which  is  generally  furnished  with  a 
membranous  appendage;  the  jaws  are  covered  by  thick  fleshy  lips ; 
two  upper  pharyngeals  are  attached  to  the  cranium,  and,  together 
with  a  large  lower  pharyngeal,  are  armed  with  teeth,  which  are  large 
and  rounded,  sometimes  pointed  or  laminated,  and  generally  very 
strong.  The  intestinal  canal  is  without  ccoca,  or  when  these  appen- 
dages are  present  they  are  of  small  size,  and  there  is  a  simple  and 
strong  natatory  bladder.  Tho  following  are  the  genera  contained  in 
this  family  : — 

Labrus  proper,  the  characters  of  which  are — opercula  and  prcoper- 
cula  without  spines  or  dentations ;  cheek  and  operculum  covered  with 
scales  ;  lateral  line  straight,  or  nearly  so.  Of  this  genus,  the  species 
of  which  are  called  Wrasses,  we  have  several  examples  on  the  British 
coast. 

L.  maculatus,  Bloch,  tho  Ballan  Wrasse,  is  not  unfrequently  met 
with  on  various  parts  of  our  coast;  it  is  about  18  inches  long,  of  a 
red  colour  above,  pale-orange  beneath,  and  adorned  with  bluish-green 
oval  spots ;  the  fins  and  tail  are  green,  with  a  few  red  spots,  the  dorsal 
fin  is  spotted  at  the  base.  The  length  of  the  head  compared  to  the 
whole  length  of  the  fish  is  as  one  to  four,  and  the  depth  of  the  body 
is  equal  to  the  length  of  the  head.  The  fin-rays  are—dorsal,  20+11 ; 
pectoral,  15;  ventral,  1+5;  anal,  8  +  9;  caudal,  13.  Besides  this 
species  Mr.  Yarrell  describes,  in  his  '  History  of  British  Fishes,'  the 
following:  —  L.  lineatus,  the  Green-Streaked  Wrasse;  L.  varicgatus 
(Gmel.,  Linn.),  the  Blue-Striped  Wrasse  ;  L.  vetula  (Bloch),  the  Sea- 
Wife;  L.  carncus  (Bloch),  the  Red  Wrasse;  L.  comber  (Gmel.,  Linn.), 
the  Comber- Wrasse. 


Ballan  Wrasse  (Labrus  maculatus). 

Cheilinus,  Lacop. — The  species  of  this  genus  differ  only  from  the 
true  Labri  in  having  the  lateral  line  interrupted  opposite  the  end  of 
the  dorsal  fin,  and  commencing  again  a  little  below  the  break.  The 
scales  on  the  tail  are  large,  and  extend  on  the  fin.  These  fishes 
inhabit  the  Indiau  Ocean,  and  are  very  beautiful  in  colouring. 

Lachnolairnus,  Cuv.,  may  be  thus  characterised  : — Anterior  spines 
of  the  dorsal  fin  with  long  flexible  filaments ;  pharyngeals  furnished 
with  a  villous  membrane,  with  rounded  flat  teeth  on  the  hinder  part. 
The  known  species  are  from  America. 

Julis,  Cuv.,  is  distinguished  from  Labrus  proper  by  the  head  being 
entirely  smooth  and  without  scales,  and  the  lateral  line  being  suddenly 
bent  opposite  the  end  of  the  dorsal  fin. 

Julis  Mcditerranca,  Risso  (/.  vulgaris,  Cuv.),  the  Rainbow- Wrasse, 
has  been  caught  off  the  British  coast ;  but  it  appears  here  to  be 
scarce,  though  a  well-known  fish  in  the  Mediterranean.  It  is  of  a 
slender  and  elongated  form,  and  remarkable  for  the  elegant  distri- 
bution of  its  colours,  which  change  according  to  the  light  and  position  ; 
on  each  side  of  the  body  is  a  broad  dentated  stripe,  extending  from 
the  head  nearly  to  the  tail,  of  a  silvery  and  fulvous  colour.  The  fin- 
rays  are — dorsal,  9  +  13;  anal,  2  +  13;  caudal,  13;  pectoral,  12;  am) 
ventral,  1  +  5.  A  specimen  described  by  Donovan,  which  exceeded 
seven  inches  in  length,  was  caught  off  the  coast  of  Cornwall,  and  is 
the  only  recorded  instance  of  the  occurrence  of  the  species  on  the 
British  coast. 


Rainbow  "Wrasse  {Julis  ilediterranea). 
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LABRID^E. 


LACEIITIAIJ^. 


The  species  of  the  genus  Anampscs  of  Cuvier  differ  from  those  of 
the  genus  Julia  in  having  twj  Oat  teoth  in  each  jaw,  which  project 
and  curve  outwards. 

The  genus  Creiiilabrus  of  Cuvier  has  tho  general  characters  of 
Labrus  proper,  but  the  margin  of  the  pre- operculum  la  dentate  cL 

Crcnilabrus  Tinea,  Flem.,  called  the  Gilt-Head,  Connor,  &c.,  is 
found  on  many  parts  of  our  coast,  and  indeed  is  one  of  the  commonest 
species  of  the  family  Labridic  we  posso3s ;  it  is  from  8  to  10  inches 
in  length ;  tho  upper  parts  are  marked  with  alternate  rod  and  bluish 
longitudinal  lines  ;  below  the  lateral  iine  the  colour  is  bluish-green, 
spotted  with  dull  red;  head  brownish-red,  with  undulating  lines  of 
an  azure-blue  colour ;  dorsal,  caudal,  and  ventral  fius  bluish-green, 
spotted,  and  lined  with  red  ;  pectorals  pale  and  immaculate;  greatest 
depth  of  the  body  very  nearly  one-third  of  tho  entire  length. 


Gilt-TIead  (Crenilnbnts  Tinea). 


The  works  ou  British  fishes  contain  three  other  species  of  the  present 
genus.  The  Goldsiuny  (C.  cornubicus,  Risso),  the  Gibbous  Wrasse 
(C.  yibbus,  Flem.),  and  the  Scale-Rayed  Wrasse  (C.  luscus,  Yarrell). 
[Crenilabrus.] 

In  the  genus  Coricus,  Cuvier,  we  find  the  same  characters  as  in 
Crcnilabrus ;  but  the  mouth  is  protractile,  though  not  quite  in  so 
great  a  degree  as  in  the  next  genus,  Epibulus  (Cuvier),  where  the 
species  have  the  power  of  extending  the  mouth  to  a  great  degree  : 
in  the  fishes  of  the  last-mentioned  genus  the  head  and  body  are 
covered  with  large  scales,  which  extend  both  on  the  caudal  aud  anal 
fins ;  the  lateral  line  is  interrupted,  and  there  are  two  long  conical 
teeth  iu  each  jaw,  behind  which  the  teeth  are  comparatively  small 
aud  blunt.  The  only  species  known  (Epibulus  insidiator)  inhabits  the 
Indian  Ocean.  Clepticiu  (Cuvier),  which  is  the  next  genus  in  suc- 
cession, has  for  its  distinguishing  characters — the  snout  small  and 
cylindrical,  which  may  be  suddenly  protruded  like  that  of  Epibulus, 
but  which  is  not  so  long  as  the  head  :  the  teeth  are  miuute,  the  body 
oblong,  and  the  head  obtuse ;  the  lateral  line  is  continuous,  and  the 
dorsal  and  anal  fins  are  almost  entirely  enveloped  by  scales.  But 
one  species  is  known  (the  0.  genizara,  Cuvier),  and  this  is  from  the 
Antilles. 

In  the  genus  Gomphosus  (Lacopede)  the  muzzle  is  remarkably  long 
and  slender,  owing  to  the  prolongation  of  the  maxillary  bones  ;  the 
head  is  smooth,  as  in  Julis.    The  species  inhabit  the  Indian  Ocean. 

Gomphosus  viridis,  Bennett  ('  Fishes  of  Ceylon'),  is  found  off  the  coast 
of  Ceylon,  and  is  of  a  dark-green  colour  :  the  pectoral  fin  is  marked 
with  a  black  streak. 


Gomphosus  viridis. 


Xyrichthys  (Cuvier). — The  fishes  of  this  genus  are  of  a  compressed 
form,  and  have  the  profile  of  the  head  high  and  nearly  vertical :  the 
body  is  covered  with  large  scales  ;  the  lateral  line  is  interrupted ;  the 
jaws  are  furnished  with  a  range  of  conical  teeth,  of  which  those  iu 
the  centre  are  the  longest ;  the  pharynx  is  beset  with  hemispherical 
teeth.  The  compressed  form  and  almost  vertical  profile  of  the  head 
caused  the  older  authors  to  arrange  these  fishes  with  the  Coryphcena;. 
The  Xyrichthys  novacula  (Coryphcena  novacida,  Linn.),  or  Razor-Fish 
of  the  Mediterranean,  affords  an  example  of  this  genus  :  it  is  of  a  red 
colour,  irregularly  striped  with  blue. 

Chromis,  Cuvier. — With  the  thick  lips,  protractile  intermaxillaries, 
pharyngeal  bones,  filaments  to  the  dorsal  spines,  and  the  general 
appearance  of  a  Labrus,  these  fishes  have  the  teeth  in  both  jaws  and 
on  the  pharyngeals  slender  and  thickly  set,  or,  as  Cuvier  describes 
them,  '  en  carde,'  but  in  front  of  these  there  is  a  range  of  conical 
teeth.  The  vertical  fins  are  filamentous.  Tho  ventral  fins  are  often 
prolonged  into  long  filaments.  The  lateral  line  is  interrupted.  A 
small  species  of  this  genus,  which  is  of  a  chestnut-brown  colour,  is 
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common  in  the  Mediterranean ;  it  is  the  Spariai  chromis,  Linn.  Another 
species  is  found  in  tho  Nile,  the  Labrus  N^lolicus,  Has/ids,  &c.  The 
genus  Cychla  (liloch,  Helm.)  differs  from  Chrmnis  in  having  the  body 
mom  elongated,  and  iu  having  the  whole  of  the  teeth  very  ("lender 
aud  thickly  set,  like  tho  pile  on  velvet,  and  forming  a  broad  baud ; 
it  contains  numerous  species.  Tho  genus  Pscliops  (Cuvier)  differs 
from  Chromis  in  having  the  head  compressed,  the  eyes  placed  near 
to  each  other,  aud  the  ventral  fins  much  elongated. 

Malacanlhus,  Cuvier. — In  this  genus  there  are  the  general  characters 
of  Labrus  ;  tho  maxillary  teeth  are  nearly  the  same,  but  the  pharyngeal 
teeth  are  'en  carde,'  as  in  Chromis.  Tho  body  is  elongated,  tho 
lateral  line  continuous,  the  operculum  is  produced  posteriorly  into 
a  little  spine,  and  the  long  dorsal  fin  has  but  a  small  number  of 
slender  aud  flexible  spines  in  front.  One  species  is  found  in  the 
Antilles,  which  is  of  a  yellowish  colour  with  irregular  transverse 
violet  stripes,  and  has  a  crescent-shaped  tail:  it  is  the  Cory  platan 
I'Lumicri  of  Lacdpede. 

Scarus,  Linn. — The  species  of  this  genus,  commonly  known  by  the 
namo  of  1'arrot- Fishes,  are  remarkable  for  the  convex  and  rounded 
form  of  the  jaws,  which  are  beset  with  several  scries  of  scale-like 
t'-eth,  which  are  so  soldered  together,  that  they  usually  appear  to  form 
solid  masses  of  enamel :  these  teeth  succeed  each  other  from  behind 
forwards  ;  those  at  the  base,  beiug  the  most  recent  in  formation,  in 
time  replace  those  above,  and  themselves  form  the  cutting  edge. 
When  alive,  the  fleshy  lips  nearly  cover  the  teeth.  In  general  form 
and  in  the  large  scales  with  which  the  body  is  covered  the  Parrot- 
Fishes  resemble  the  true  Labri ;  their  pharyngeals,  like  them,  are 
f  irnished  with  teeth,  but  they  consist  of  transverse  lamina;. 


llead  of  a  Parrot-Fish  [Scarus],  and  the  jaws,  natural  size. 

These  fishes  are  chiefly  confined  to  the  seas  of  hot  climates,  and 
are  of  very  brilliant  colours,  which  last  circumstance,  combined  with 
a  fancied  resemblance  between  the  mouth  aud  the  beak  of  a  parrot, 
has  given  rise  to  the  name  of  Parrot-Fishes.  Some  of  them  have  a 
crescent-shaped  tail,  and  of  these  there  are  a  few  in  which  the  forehead 
is  very  gibbous ;  iu  others,  the  tail  is  truncated.  Cuvier  has  separated 
from  the  Parrot-Fishes,  under  the  generic  name  Calliodon,  those 
species  in  which  the  lateral  teeth  of  the  upper  jaw  are  square  and 
pointed,  and  in  which  there  is  an  interior  range  of  much  smaller  teeth 
in  the  same  jaw ;  and  lastly,  M.  Cuvier  has  established  the  genua 
Odax  for  the  reception  of  those  Labroid  Fishes  which  approach  the 
genus  Labrus  in  having  the  lips  thick  aud  fleshy,  and  the  lateral  line 
continuous,  and  the  jaws  composed  like  those  of  Scarus,  but  which 
are  however  flat  and  not  gibbous,  and  are  covered  by  the  lips ;  the 
pharyngeal  teeth  are  as  iu  Labrus.  The  Scarus  pidlus  of  Bloch 
(Schneider)  belongs  to  this  genus;  the  fish  is  found  off  the  coast 
of  New  Zealaud,  is  of  a  blackish  brown  colour,  and  furnished  with 
small  scales. 

LABROIDES.  [Labrid.e.] 

LABRUS.  rijABEIDiE.] 

LABURNUM,  the  common  name  of  the  European  trees  named  by 
botanists  Cytisus  alpinus  aud  C.  Laburnum.  It  is  a  native  of  the  Alps 
of  Europe,  and  is  well  known  in  gardens  for  the  beauty  of  its  pendu- 
lous racemes  of  beautiful  yellow  flowers.  The  seeds  of  Laburnum 
contain  a  poisonous  substance  called  Cytisine  ;  and  the  wood,  which 
is  olive-green,  hard,  and  compact,  is  occasionally  used  by  the  turner 
for  ornamental  purposes.  [Cytisus.] 

LABYRI'NTHODON,  a  genus  of  Fossil  Reptiles  from  the  New  Red- 
Sandstone  strata.    (Owen.)  [Amphibia.] 

LAC.  [Coccim.] 

LACE-BARK  TREE.  [Daphne.] 

LACERTA.    [Sauria  ;  Lacertiaixs:.] 

LACE'RTIADJE,  or  LACERTIANS.  Under  the  family  name  of 
Lacertians  Cuvier  arranged — 

1st.  The  Monitors  and  their  subdivisions,  namely,  the  Monitors 
properly  so  called,  including  the  Ouarans  of  the  Arabs  ( Yaranus),  &c ; 
the  Dragons  (CrocodUurus  of  Spix,  Ada  of  Gray),  aud  the  Sauvegardes 
(Monitor  of  Fitzinger  and  Ameiva). 

2nd.  The  Lizards  properly  so  called. 

This  second  group  comprises,  according  to  Cuvier,  the  genera 
Lacerta,  Algyra,  and  Tachydromus. 

Messrs.  Dume'ril  and  Bibrou  make  the  Yaranians,  or  Sauriens  Flaty 
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notes  (Broad-Backed  Saurians),  a  family  which  comes  immediately 
after  the  Geckotians  in  their  '  Erpdtologie.'  They  allow  that  the 
Varanians  are  nearly  allied  (ont  tres  grands  rapports)  to  the  Lacertians, 
as  modified  by  them,  and  rest  the  distinctions  of  the  former  family 
from  the  latter — 1st,  on  the  presence  in  the  latter  of  polygonal  scales 
which  coyer  the  head  ;  2nd,  on  the  form  of  the  scales  of  the  back  and 
of  the  belly,  and  their  noncompressed  tail ;  and  3rd,  on  the  form  and 
disposition  of  the  teeth,  which  are  not  distant,  obtuse,  and  conical, 
but  placed  on  the  same  line,  and  trenchant  at  their  Bummit  in  the 
antero-posterior  direction. 

For  an  account  of  the  systematic  arrangement  of  the  Lizards  and 
their  congeners,  see  Sauria. 

LACHESIS.  [Crotai.id^e.] 

LACHRYMAL  GLANDS.  [Eye.] 

LACISTEMA'CEiE,  Lacistemads,  a  small  and  obscure  natural 
order  of  incomplete  Exogenous  Plants,  containing  a  few  arborescent 
species,  inhabiting  the  woods  of  tropical  America,  in  low  places.  In 
nppearanco  they  resemble  the  genus  Cell 'is ;  and  in  structure  they 
approach  very  nearly  to  Urticaccw,  from  which  Von  Martins  first 
distinguished  them.  The  principal  characters  on  which  the  order  is 
founded  are  the  dehiscent  3-valved  fruit  and  amentaceous  inflores- 
cence. Nothing  is  known  of  their  properties.  There  are  two  genera 
and  six  species. 


A  branch  of  Lacistcma  terrulatum  in  flower  and  fruit.  1,  a  flower  with  its 
calyx  ;  2,  an  ovary  with  the  double  stamen  below  it ;  3,  a  ripe  fruit. 

LACTEALS,  a  set  of  absorbent  vessels  which  take  their  origin  in 
the  villi  of  the  intestines,  and  are  the  principal  means  by  which  the 
food,  in  the  form  of  chyle,  is  conveyed  into  the  blood.  [Absorbent 
System  ;  Digestion  ;  Chyle  ;  Intestines.] 

LACTU'CA,  a  genus  of  Plants  belonging  to  the  natural  order 
Composites,  the  sub-order  LiguliflorcB,  the  tribe  Cichoracew,  and  the 
sub-tribe  Lactucece  of  De  Candolle.  It  has  a  cylindrical  imbricated 
involucre,  with  the  scales  membranous  at  the  margin,  and  few-flowered ; 
the  receptacle  naked ;  the  achenium  compressed,  wingless,  with  a  long 
filiform  beak ;  the  pappus  hair-like  in  several  rows. 

L.  virosa,  Acrid  Lettuce,  has  leaves  with  a  prickly  keel,  horizontal, 
oblong,  auricled,  and  clasping,  mucronate,  dentate  or  sinuated,  the 
beak  white,  equalling  the  fruit,  which  is  black.  This  plant  is  found 
on  hedges,  old  walls,  and  the  skirts  of  fields  throughout  Europe.  It 
yields  a  milky  juice,  which  when  procured  and  dried  has  the  name 
Lactucaricum.  This  substance  is  also  procured  from  the  Garden  Lettuce 
(L.  sativa),  and  in  the  '  London  Pharmacopoeia '  the  L.  sativa  is  the 
only  plant  recognised  for  supplying  this  substance.  Dr.  Christison 
remarks : — "  The  London  College  however,  and  many  cultivators,  are 
wrong  in  restricting  themselves  to  the  garden  lettuce  for  the  pre- 
paration of  lactucaricum.  From  information  communicated  to  me 
several  years  ago  by  Mr.  Duncan,  chemist  and  druggist  in  this  city 
(Edinburgh),  who  has  often  made  lactucaricum  on  a  large  scale,  it 
appears  that  the  L.  virosa  yields  a  much  larger  quantity,  and  that 
the  produce  is  of  a  superior  quality.  Nor  is  there  any  reason  for 
dreading  the  narcotic  properties  of  the  wild  lettuce,  the  scientific 
name  of  which  has  given  rise  to  an  exaggerated  notion  of  its  activity. 
The  results  obtained  by  Mr.  Duncan  have  been  since  confirmed  by 
those  of  Schultz  in  Germany,  who  found  that  a  single  plant  of  the 
garden  lettuce  yields  only  17  grains  of  lactucaricum  on  an  average, 
while  a  plant  of  wild  lettuce  yields  no  less  than  56  grains."  Mr. 
Duncan  has  made  the  observation  also  that.  "  although  the  milkiness 
of  the  juice  increases  till  the  very  close  of  the  time  of  flowering, 
namely  wa  the  wild-lettuce  till  the  month  of  October  in  this  climate, 


tho  value  of  the  lactucaricum  is  deteriorated  after  the  middlo  of  tho 
period  of  inflorescence;  for  subsequently,  while  the  juice  becomes 
thicker,  a  material  decrease  takes  place  in  the  proportion  of  bitter 
extract  contained  in  it."  For  an  account  of  L.  sativa  and  its  uses  as 
a  salad  see  Lettuce,  in  Arts  and  So.  Div.  This  plant  appears  to  have 
been  cultivated  amongst  the  Greeks,  and  also  used  in  medicine.  It 
is  the  0pt'So|  of  Dioscorides  (ii.  165) ;  also  of  Theophrastus.  Several 
varieties  of  the  Garden  Lettuce  were  used  both  among  the  Greeks  and 
Romans  as  salads. 

L.  Scariola,  Prickly  Lettuce,  has  the  leaves  with  a  prickly  keel,  per- 
pendicular, arrow-shaped  at  the  base  and  clasping,  sinuate,  the  beak 
white,  equalling  the  pale  fruit.  It  is  found  plentifully  in  waste  places 
in  many  parts  of  Europe,  but  is  a  rare  plant  in  Great  Britain.  It  has 
a  stem  lrom  2  to  5  feet  high,  leafy  and  panicled.  Its  juice  is  not  so 
acrid  as  that  of  L.  virosa,  but  possesses  the  same  properties.  It  is 
found  on  the  higher  hills  of  Greece,  and  is  probably  the  0pi'8o{  aypla 
and  QpiSaKlvn  of  Dioscorides.  The  QpfiaKivr)  of  Theophrastus  (i.  8  and 
vii.  3)  and  of  Galen  (lib.  2),  according  to  Fraas,  is  the  L.  noriacea  of 
Schultz. 

There  are  two  other  British  species  of  lettuce  :  L.  saligna,  with  a 
white  elongated  beak,  twice  as  long  as  the  fruit,  the  upper  leaves  entire, 
acuminate  ;  and  L.  muralis,  with  the  beak  much  shorter  than  the  fruit. 

(Babingtou,  Manual  of  British  Botany  ;  Fraas,  Synopsis  Planlarum 
Flora  Ctassicce  ;  Christison,  Dispensatory.) 

LACTUCA'RICUM  is  a  substance  obtained  from  the  Lacluca 
virosa,  being  the  inspissated  milky  juice  of  the  plant,  and  which  is  at 
first  white,  but  afterwards  by  exposure  to  the  air  and  sun  concretes 
and  becomes  brownish.  The  juice  of  the  leaves  only  should  be  col- 
lected before  the  flowering  has  begun.  Puncturing  the  leaves  is  the 
best  mode  of  procuring  it. 

Other  plants  are  often  mistaken  for  it,  as  Lactuca  sativa,  L. 
augustana,  L.  quercina,  L.  Scariola,  Sonchus  oleraceus,  and  Dipsacus 
sylvestris. 

According  to  Klink,  Lactucaricum  contains  lactucic  acid.  It  yields 
by  distillation  its  odour  and  taste  to  water,  which  thus  acquires  some 
of  the  virtues  of  the  plant.  The  inspissated  concrete  juice  is  said  to 
resemble  opium  in  its  action,  but  is  much  feebler.  In  pulmonary 
diseases  it  is  sedative.  The  common  Garden  Lettuce  {Lactuca  sativa) 
also  possesses  sedative  properties,  and  eaten  towards  bed-time  has 
been  said  to  procure  rest  in  cases  of  morbid  vigilance,  or  to  allay  pains 
of  the  stomach.  [Lactuca.] 

LACUNA.  [Littorinidje.] 

LA'DANUM,  sometimes  written  Labdanum,  but  incorrectly,  as  it 
is  the  Ai)b'avov  of  the  Greeks  and  the  Ladun  of  the  Arabs.  It  is 
first  mentioned  by  Herodotus  (iii.  112)  as  procured  in  Arabia,  and 
used  by  the  Arabs  for  fumigation.  The  word  is  not  Greek,  but 
an  Arabic  word  with  a  Greek  termination ;  the  Greeks  also  used  the 
word  A7)5os  to  indicate  the  shrub  which  produced  the  Ladanum. 
This  gum-resin  is  produced  by  several  species  of  Cistus,  the  Klaros 
of  Dioscorides,  though  the  name  and  description  are  often  con- 
founded with  those  of  the  Kitrcos,  or  Hedera.  C.  ladaniferus,  C. 
Creticus,  C.  laurifolius,  and  C.  Ledon,  Lam.,  are  usually  mentioned 
as  the  species  which  are  indigenous  in  the  Grecian  Islands,  in  Spain, 
Italy,  and  the  south  of  France.  That  obtained  from  the  Levant  is 
the  most  celebrated.  The  juice  exudes  upon  the  leaves  and  branches 
of  these  shrubs,  and  is  collected,  according  to  Tournefort,  by  means 
of  an  instrument  resembling  a  rake,  with  leather  thongs  instead  of 
teeth,  which  is  drawn  over  the  plant ;  and  as  the  juice  adheres  to  the 
thongs,  it  is  afterwards  separated.  Ladanum  is  also  described  by 
Dioscorides  as  being  collected  from  the  beards  of  goats  which  had 
been  feeding  on  the  leaves  of  Cistus.  (Compare  Herodot.,  iii.  112.) 
It  is  nov?  seldom  employed  for  any  purpose,  as  it  is  with  difficulty 
obtained  of  a  sufficient  degree  of  purity  from  the  adulterations  to 
which  it  is  subjected ;  one  analysis  yielding  72  parts  of  ferruginous 
sand,  and  another  86  of  resin,  out  of  100  parts.  The  purest  kind, 
seen  only  in  the  places  where  it  is  produced,  is  described  as  blackish, 
homogeneous,  and  tenacious,  easily  softening  under  the  fingers,  and 
even  sticking  to  them ;  having  a  grayish  fracture,  which  however 
becomes  black  by  exposure  to  the  air ;  rather  a  bitter  taste,  and  a 
very  agreeable  smell  from  the  presence  of  a  volatile  oil.  It  was  for- 
merly employed  as  a  stimulant,  more  recently  as  an  expectorant,  and 
is  esteemed  even  in  the  present  day  by  the  Turks  as  a  perfume,  and 
used  for  fumigation. 

LADY-BIRD.  [Trimera.] 

LADY-FERN.  [Aspidium.] 

LADY'S-SLIPPER.  [Cypripedium.] 

LADY'S  SMOCK.  [Cardamine.] 

LJEMANCTUS.  [Iguanid2E.] 

L^EMODI'PODA,  Latreille's  fourth  order  of  the  Crustacea, 
placed  by  him  between  the  Amphipoda  and  the  Isopoda.  He  describes 
them  as  being  the  only  forms  among  the  Malacostraca  with  sessile 
eyes  (Edriophthalmia)  whose  posterior  extremity  does  not  present 
distinct  branchiae,  and  which  have  hardly  any  tail,  the  two  last  feet 
being  inserted  at  that  end,  or  the  segment  to  which  they  are  attached 
being  followed  by  not  more  than  one  or  two  other  joints,  which  are 
very  small.  They  are  also,  he  states,  the  only  ones  in  which  the  two 
anterior  feet  (which  agree  with  the  second  jaw-feet)  make  i  part  of 
the  head. 
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Tlio  Lamodipoda  of  Latreille  bavo  nil  four  setaceous  antenna) 
carried  upon  a  pedunolo  of  three  joints,  mandibles  without  palpH,  a 
vesicular  body  at  tho  base  of  four  pair  of  the  feet  ut  least,  beginning 
with  the  second  or  third  pair,  reckoning  those  of  tho  head.  The  l><"ly, 
which  is  most  frequently  filiform  or  linear,  is  composed  (reckoning 
the  head)  of  from  eight  to  uino  joints,  with  some  small  appendagi  I, 
in  form  of  tubercles,  at  itH  posterior  and  inferior  oxtremity.  The  feet 
are  terminated  by  a  strong  hook.  The  four  anterior  feet,  of  which 
the  second  are  the  greatest,  are  always  terminated  by  a  monodactylous 
claw.  In  many  the  four  succeeding  feet  are  shortened,  less  articulated, 
■without  any  hook  at  tho  end,  or  rudimentary,  and  not  at  all  fit  for 
ordinary  use. 

The  females  carry  their  eggs  under  the  second  and  third  segments 
of  the  body,  in  n  pouch  formed  by  approximated  scales. 

The  Lamodipoda  are  all  marine,  aud  Savigny  considers  them  as 
approaching  the  Pycnogonida,  and  making,  with  that  form,  the 
passage  from  the  Crustacea  to  the  Arachnida. 

Latreille  brought  the  forms  under  one  genus,  Cyamus,  with  the 
following  sub-divisions  and  sub-generic  appellations. 

1.  Filiformia  (Latr.). 

Body  long  and  very  slender,  or  linear,  with  longitudinal  segments  ; 
feet  similarly  elongated  and  slight ;  stem  of  the  nntenna)  composed  of 
many  small  joints.  . 

Lcptomera,  Latr.  (Proto,  Ltach). — Feet  fourteen  (reckoning  the  two 
annexed  to  the  head),  complete,  aud  in  a  continuous  series.  (Latr.) 

In  the  Leptomera;  (Gammetrus  pedatus,  Mull.,  'Zool.  Dan.')  all  the 
feet,  with  the  exception  of  the.  Wo  anterior  ones,  have  a  vesicular  body 
nt  their  base.  In  the  Proto  of  Leach  (Cancer  pedatus,  Montague, 
1  Trans.  Linn.  Soc.,'  ii.)  these  appendages  are  peculiar  to  the  second 
feet  and  the  four  succeeding  ones. 

Leptomera  pedata  may  be  given  as  au  example. 


Leptomera pedata,  magnified. 

Nauprcdia,  Latr. — Feet  ten,  in  a  continued  series  ;  the  second  and 
two  succeeding  pairs  have  a  vesicular  body  at  their  base. 

The  species  are  found  on  the  coasts  of  Europe,  France,  &c. 

Caprella,  Lam. — Feet  ten,  but  in  an  interrupted  series,  commencing 
with  the  second  segment  (inclusive),  and  not  reckoning  the  head. 
This  segment  and  the  following  one  have  each  two  vesicular  bodies, 
and  are  totally  deprived  of  feet. 

The  species  are  found  in  the  northern  and  temperate  European 
oceans. 

The  Lcemodipoda  of  this  section  keep  among  the  marine  plants  and 
sponges,  aud  walk  like  caterpillars,  turn  frequently  with  rapidity  on 
themselves,  or  set  up  their  bodies,  vibrating  their  antenna}  at  the 
same  time.    In  swimming  they  curve  the  extremity  of  the  body. 

2.  Ovalia  (Latr.). 
In  this  subdivision  the  body  is  oval,  with  transverse  segments.  The 
stem  of  the  antenna;  appears  to  be  inarticulated.  The  feet  are  short, 
or  have  but  little  length ;  those  of  the  second  and  third  segments  are 
imperfect,  and  terminated  by  a  long  cylindrical  joint  without  hooks ; 
at  their  base  they  have  an  elongated  vesicular  body.  These  Lcemo- 
dipoda form  the  sub-genus. 

3.  Cyamus,  Latr.  (Larunda,  Leach.) 
M.  Latreille  states  that  he  has  seen  three  species,  all  of  which  live 
on  Cdacca,  and  the  most  known  of  which,  Cyamus  Ceti  (Oniscus  Ceti, 
Linn. ;  Squilla,  Degeer ;  Pycnogonum,  _ 
Fabr.  and  Sav.),  is  found  also  on  the 
Mackerel.    The  fishermen  term  it  the 
\\  h:ue-Louse   (Pou   de  la  Baleine). 
Another  species,  very  analogous  to  the 
first,  was  brought  back  by  Delalande 
from  his  voyage  to  the  Cape  of  Good 
Hope.     The  third   and  much  the 
smallest  is  found  on  the  Cetaceans 
of  the  East  Indian  seas.  (Latr.) 

M.  Desmarest  gives  the  Lamodipoda 
the  game  position  as  M.  Latreille,  and 


divides  them  also  into  two  sections. 


Oyamus  Ceti,  magnified. 


The  first,  consisting  of  Leptomera,  Latr.  and  Lam.  (Proto,  Leach ; 
Cop'dla,  Lam.) ;  the  second  of  Cyamus  (Cyamus,  Latr.  Lam. ;  Panope, 
Leach ;  Larunda,  Leach). 


M.  Desmarest  remarks  that  M.  Latreille  never  paw  the  LcptOVUffM 
themselves,  and  that  he  has  separated  them  from  Caprella  and  Proto 
from  publi-hcd  figures  only. 

M.  Milne-Edwards  makes  his  Legion  of  EdriophthalmianH  comprise 
tho  Ampkipoda,  hopoda,  and  Lo:mipoda. 

lauana.  pEoHHraxa.] 

LAGKNA'RIA  (from  '  lagena,'  a  bottle),  a  genus  of  Plants  belong- 
ing to  tho  natural  order  Cucurbitaceue.  The  flowers  are  monoecious, 
the  calyx  oampanulate,  with  subulate  segments  shorter  than  the  tul^e. 
Tho  corolla  is  white,  with  obovate  petals  spreading  below  the  edge  of 
tho  calyx.  It  has  fivo  triadclphous  (-tamens,  the  fifth  one  distinct  ; 
three  subsessile  granulated  stigmas,  obovate  compressed  seeds,  tumid 
at  tho  margin,  2-lobed  at  the  apex. 

L.  vulgaris,  Common  Pottle-Gourd,  is  a  musky-scented  plant,  and 
clothed  with  a  soft  down.  It  has  a  climbing  Btem,  with  tendrils  from 
8-  to  4-cleft.  The  flowers  are  stellated,  spreading,  and  in  clusters- 
the  fruit  in  shape  like  a  bottle,  when  ripe  of  a  pale-yellow  colour, 
sometimes  six  feet  in  length.  When  dried  it  becomes  hard,  and  is 
used  to  contain  water;  it  is  then  of  a  pale  bay-colour.  In  its  wild 
state  this  plant  produces  a  poisonous  fruit,  and  Dr.  Hoyle  states  that 
a  very  intelligent  native  doctor  informed  him  that  cases  of  poisoning 
have  occurred  from  eating  the  bitter  pulp  in  the  district  where  it 
grows.  Some  sailors  also  are  said  to  have  died  from  drinking  beer 
that  had  been  standing  in  a  flask  made  from  one  of  those  gourds. 

These  injurious  effects  seem  however  to  be  removed  by  cooking, 
for  Don  says  that  tho  poor  people  among  the  Arabians  eat  it  boiled 
with  vinegar,  or  fill  the  shells  with  rice  and  meat,  and  so  make  a 
kind  of  pudding  of  it.  The  pulp  of  the  fruit  is  often  employed  in 
poultices  :  it  is  bitter  and  purgative,  and  may  be  used  instead  of 
colocynth.  This  species  grows  abundantly  in  Egypt  and  Arabia; 
the  Arabians  call  it  Charrah  ;  it  thrives  wherever  the  mountains  are 
covered  with  a  fit  soil.  There  are  three  other  species  enumerated  by 
Don  growing  in  Guinea  and  the  East  Indies. 

L.  idolatrica  is  held  in  great  veneration  by  the  Hindoos  in  their 
religious  ceremonies. 

(Don,  Dichlamydeous  Plants  ;  Lindley,  Flora  Mcdica.) 

LAGENORHYNCHUS.  [Cetacea.] 

LAGERSTRCE'MIA,  a  genus  of  Plants  of  the  natural  family  of 
Lythraccce,  which  extends  from  the  Malayan  Archipelago  into  China 
and  Japan,  as  well  as  along  the  foot  of  the  Himalayan  Mountains  to 
the  northern  parts  of  India.  The  genus  was  named  by  Linnaeus  in 
honour  of  Lagerstroem,  who  was  director  of  the  Swedish  East  India 
Company  and  imported  many  interesting  plants  from  India  and 
China.  The  species  are  few  in  number,  but  most  of  them  highly 
ornamental  in  nature.  L.  Regince  especially  forms  a  small  tree  and  is 
conspicuous  from  its  large  rose-coloured  flowers,  of  which  the  petals, 
standing  out  on  rather  long  claws,  more  fully  display  the  varied  out- 
line of  its  undulated  limb.  The  bark  and  leaves  are  accounted  purga- 
tive and  hydragogue,  the  seeds  narcotic.  L.  Indica  and  L.  parviflora 
are  small  aud  shrub-like,  and  suited  to  our  hot-houses,  but  all  require 
moisture  in  the  season  of  flowering. 

LAGIDIUM.  [CiiiNcniLLiDJE.j 

LAGOMYS.  [Lei'orid.e.] 

LAGOPUS.  [Tetraonidje.] 

LAGO'STOMYS,  or  LAGOSTOMUS,  a  genus  of  Mammalia  belong- 
ing to  the  order  Rodentia  and  the  family  C'linchillidce.  L.  irichodao 
tylus  is  the  Viscacha,  or  Biscacho.  [Chi>  ciiillid-£.]  The  accom- 
panying figure  was  taken  from  a  specimen  in  the  Zoological  Gardens, 
Regent's  Park. 


Viscacha,  or  Biscacho  [Lagostomys  irichodactylus), 

LA'GOTHRIX,  M.  Geoffrey's  name  for  a  genus  of  South  American 
Monkeys,  thus  characterised  : — 


LAGOTIS. 
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DoutalFonnula:— Incisors,  — ;  canines,  — molars,  - — -  =  36. 

4  -      1 — 1  0 — (5 

Facial  anglo  about  50° ;  muzzle  projecting;  head  round ;  extremi- 
ties proportioned  to  the  body  ;  anterior  hands  provided  with  a  thumb ; 
tail  strongly  prehensile,  and  having  a  part  of  its  extremity  naked 
below  ;  hair  strong  and  curly. 

Two  species  are  recorded,  L.  Humboldtii  and  L.  canus. 
'  The  first  of  these,  or  the  Caparro,  was  found  by  Humboldt  and 
Bonpland  in  the  hut  of  an  Indian,  who  had  captured  it  in  an  excur- 
sion to  the  westward.  Size  about  2  feet  2  inches  without  the  tail. 
Head  round  and  very  large.  Hair  long,  strong,  and  uniform  gray, 
the  tips  black.  Face  naked  and  black  ;  mouth  beset  with  long  stiff 
bristles.  Tail  rather  longer  than  the  body,  prehensile,  naked  at  the 
extremity.  Habits  gregarious  ;  frequently  seen  raised  on  the  hinder 
extremities. 

It  was  found  on  the  Eio  Guaviarc,  one  of  the  tributary  rivers  of  the 
Orinoco. 

The  other  species  has  shorter  hair,  and  is  of  the  size  of  the  Sapajou- 
uai  (Cebus  Capucinus,  Desm.,  Simia  Capucina,  Linn.). 
It  is  a  native  of  Brazil. 

Dr.  Gray  places  the  form  in  his  family  Sariyuidw,  and  iu  the  second 
sub-family  of  it,  namely,  Atelina. 

Mr.  Swainsou  arranges  it  in  the  family  Cebidce,  between  Mycetes  and 
A  teles. 

LAGOTIS.  [CniNcniLLiDJS.] 

LAGIUID/E  (Layriariie,  Latreille),  a  family  of  Coleopterous  Insects 
of  the  section  lleleroniera,  the  characters  of  which  are  : — Elytra  soft ; 
/icad  and  thorax  considerably  narrower  than  the  elytra,  the  latter 
vlmost  cylindrical,  ovate  or  quadrate,  and  truncated;  antenna;  inserted 
near  an  emarginatiou  of  the  eyes,  either  filiform  or  insensibly  larger 
towards  the  apex,  the  terminal  joint  being  longer  than  the  preceding, 
especially  in  the  males;  palpi  thickened  at  the  tip  ;  terminal  joint  of 
the  maxillary  palpi  of  the  form  of  a  reversed  trangle  ;  femora  oval 
and  clavate  ;  tibia;  long  and  slender  ;  those  of  the  anterior  legs  often 
curved  ;  penultimate  joint  of  the  tarsi  bilobed  and  the  claws  simple. 
The  genus  Layria  (Fab.),  contains  those  species  iu  which  the  antenna; 
nro  gradually  thickened  towards  the  apex,  and  have  the  last  joint 
ovate  ;  the  fore  part  of  the  head  is  but  little  produced,  but  behind 
\s  prolonged  and  slightly  rounded ;  the  thorax  is  almost  cylindrical 
jr  square. 

One  species  of  this  genus  exists  in  England,  the  Layria  hirla,  an 
insect  not  unfrequently  found  iu  hedges  and  woods,  and  apparently 
most  abundant  on  the  white  thorn.  It  is  about  4-12ths  of  an  inch  in 
length,  of  an  oval  form,  with  a  narrow  head  and  thorax  ;  these,  as 
well  as  the  body  beneath,  the  antennas,  and  the  legs,  are  black ; 
the  elytra  are  dirty  yellow,  soft,  and  pubescent.  The  body  of  the 
males  is  rather  narrower  than  that  of  the  females,  and  the  antenna; 
are  longer. 

The  genus  Slatyva  (Latreille)  also  belongs  to  the  present  family, 
and  consists  of  species  which  have  the  body  more  elongated  than 
those  of  Layria  proper  ;  the  antennas  are  filiform,  and  consist  of 
almost  cylindrical  joints,  the  last  of  which  is  very  long  and  pointed  ; 
the  head  is  considerably  produced  in  front  of  the  eyes,  and  is 
abruptly  narrowed  behind ;  the  thorax  is  longer  than  broad,  some- 
what ovate,  but  truncate!  before  and  behind ;  the  elytra  are  acutely 
terminated. 


Lagria  hirta. 

The  line  a  denotes  the  natural  size ;  b,  the  antenna  ;  e ,  the  tarsus  of  the  fore 
and  middle  pair  of  legs ;  d,  the  tarsus  of  the  posterior  pair  of  legs. 

LAGU'RUS  (from  Xayus,  a  hare,  and  ovpd,  a  tail),  a  genus  of  Plants 
belonging  to  the  natural  order  Graminacea.  It  has  a  spiked  panicle, 
1-flowered,  scarious  glumes  ending  in  a  long  fringed  seta.  The  outer 
palea;  end  m  two  long  seta;  and  with  a  dorsal  geniculated  twisted  awn. 

L.  ovatus  is  the  only  species,  and  has  a  stem  from  4  to  12  inches  in 
height.  The  leaves  are  broad  and  lanceolate,  the  spikes  ovate  and 
pubescent.  It  is  found  in  sandy  places  in  Guernsey  and  on  the  conti- 
nent of  Europe. 

(Babington,  Manual  of  British  Botany  •  Koch,  Flora  Germanica.) 


LAITH.  [Merlangus.] 
LALO.  [Adansonia.] 
LAMA.  [Llama.] 
LAMANTIN.  [Cetaoea.] 

LAMBRUS,  Leach's  name  for  a  genus  of  Brachyurous  Crustaceous 

Decapods. 

LAMB'S  LETTUCE.  [Valkrtanella.] 

LAMELLARIA,  synonymous  with  Coriocella.  [Chismobbancuiata.] 

LAMELLIBRANCHIA'TA,  De  Blainville's  third  order  of  Acepha- 
lopkora  (Ace'phales  Testacds  of  Cuvier). 

De  Blainville  makes  this  order  consist  of  the  following  families  : — 
1st,  Ostracea  (Oysters,  &c.) ;  2nd,  Suboslracea  (Spondylus,  &c.) ;  3rd, 
Maryaritacea  ( Vulsella,  Malleus,  &c.) ;  4th,  Mytilacea  (Mussels  and 
Piunas);  5th,  Polyodonta,  or  Arcacea ;  Gth,  Submytilacea  (Anodon, 
Unio,  Oardita) ;  7th,  Chamacea ;  8th,  Conchacea ;  9th,  Pyloridea; 
10th,  Adesmacea  (Pholas,  Teredo,  Fistulana,  fee.), 

M.  Rang  separates  the  order  into  two  divisions  : — 

I.  Monomyaria. 

Families  :  —  1st,  Ostraces,  Cuvier  (Ostreadm) ;  2nd,  Pectinides, 
Lam.  (Pcctinidw) ;  3rd,  Malloacds,  Lam.  (Mallc'idm) ;  4th,  Avicule"s 

(Aviculidie). 

II.  Dimyaria. 

Families:  —  5th,  Arcacos  (Arcadx);  6th,  Mytilaces  (Mytilida) ; 
7th,  Submytilacds  (Submytilidx :  fresh-water,  Anodon,  Unio,  Sec. ; 
Naiades  of  Lamarck  and  Lea :  marine,  Cardita,  Cypricardia,  &c.) ;  8th, 
Chamacea  (Chnmada:) ;  9th,  Conchacea;  10th,  Pyloridea;  11th,  Tubi- 
colds,  Lam.  (Asperyillum,  Clavayella,  ftc).  [Conchifera  ;  Mollusca.] 

LAMELLICORNES  (Latreille),  one  of  the  sections  of  the  order 
Coleoptcra.  The  insects  of  this  section  have  five  joints  to  all  the 
tarsi.  The  antenna;  are  inserted  in  a  small  hollow  in  front  of  the 
eyes,  short,  usually  composed  of  nine  or  ten  joints,  the  last  of  which 
are  large  and  flat,  and  open  like  a  fan.  [Coleoptera.]  The  number 
of  these  lamellated  joints  varies,  but  there  are  generally  three.  The 
clypeus  is  usually  very  large,  and  the  labrum  is  small  and  hidden 
beneath  the  clypeus.  The  anterior  tibia  are  dentated  externally,  and 
the  posterior  tibia;  are  often  more  or  less  denticulated.  The  mandibles 
of  some  of  the  species  are  membranous. 

The  larva  [Coleoptera]  is  soft,  of  a  cylindrical  form,  or  nearly  so, 
and  has  a  large  vertical  head.  There  are  six  small  legs  attached  to 
the  thoracic  segments.  The  body  is  always  bent.  When  about  to 
assume  the  pupa  state  the  larva;  inclose  themselves  in  an  oval  case 
formed  of  particles  of  earth,  rotten  wood,  or  other  surrounding 
substances,  which  are  cemented  by  a  glutinous  matter.  Some  of 
them  live  in  the  ground,  and  feed  upon  the  roots  of  plants,  and  others 
live  in  decayed  animal  and  vegetable  substances,  upon  which  they 
'  feed.  The  perfect  insects  also  feed  upon  these  substances  (many  of 
|  them  are  found  in  dung) ;  others  feed  upon  the  leaves  of  plants,  or 
on  the  flowers. 

Latreille  divides  the  Lamellicornes  into  two  great  tribes,  Scarabaides 
and  Lucanides.    [Scarabaid^  ;  Lucanidje.] 

LAMELLIROSTRES,  Cuvier's  name  for  the  great  family  of  the 
Anatida.  [Docks.] 

LAMIA'CE-iE,  or  LABIA'T/E,  Labiates,  a  very  extensive  and 
important  natural  order  of  Exogenous  Plants,  with  irregular  unsym- 
metrical  monopetalous  flowers,  and  a  4-lobed  ovary,  changing  to 
4  seed-like  monospermous  fruits.  It  is  technically  allied  bo  nearly  to 
Boraginacex  as  to  differ  apparently  in  little  except  having  regular 
flowers ;  but  in  nature  it  belongs  to  a  different  series  of  vegetation. 
The  leaves  of  Lamiacex  are  uniformly  opposite,  and  their  stems  square 
or  nearly  so,  and  in  the  greater  part  of  the  order  the  flowers  are  dis- 
posed in  short  opposite  clusters  axillary  to  leaves,  and  appearing  in 
consequence  as  if  in  whorls. 

The  species  are  generally  aromatic  and  tonic,  a  property  that  is  in 
most  cases  owing  to  the  secretion  of  a  volatile  oil  in  little  cysts  or 
glands  occupying  the  leafy  organs.  The  aromatic  qualities  are  familiar 
to  us  in  the  Sage,  Marjoram,  Thyme,  Basil,  and  similar  plants,  com- 
monly cultivated  for  the  service  of  the  kitchen,  as  condiments ;  of 
Lavender,  so  much  valued  for  its  peculiar  fragrance ;  of  Mint  and 
Peppermint,  well  known  for  their  stimulating  power,  and  of  many 
others.  Betony,  Ground  Ivy,  Horehound,  and  others  are  examples  of 
the  bitter  tonic  qualities  of  such  plants ;  Rosemary  appears  to  have 
the  specific  property  of  stiffening  the  hair  and  encouraging  its  growth ; 
its  oil  is  that  which  gives  the  green  colour  to  bear's  grease  and  such 
pomatums  ;  and  Cat-Thyme  (Teucrium  rnarum)  and  Cat-Mint  (Nepeta 
Cataria)  seem  to  be  genuine  feline  aphrodisiacs. 

Plants  of  this  order  are  distributed  over  all  the  warmer  and  tem- 
perate parts  of  the  world,  generally  being  herbaceous,  and  never 
exceeding  the  size  of  small  bushes.  Mr.  Bentham  has  given  an  elaborate 
view  of  their  geographical  distribution,  from  which  it  appears  that  out 
of  1714  species  1030  belong  to  the  Eastern  hemisphere,  and  649  to 
the  Western ;  8  only  are  Arctic ;  80  inhabit  the  temperate  parts  of 
Europe,  190  Spain,  149  the  Himalayan  Mountains,  and  only  157  the 
Equinoctial  regions  of  both  the  Old  and  New  World,  and  those  are 
chiefly  mountain  plants. 

Linnasus  distributed  the  genera  of  Lamiacem  through  his  Didynamia, 
Gymnospermia,  and  Diandria  Monoyynia.  Writers  on  the  natural 
system  have  devised  much  better  modes  of  arrangement ;  the  most 
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perfect  and  recent  is  that  of  Mr.  Bontham  ('  Labiatarum  Genera  et 
Species,'  London,  1832-3G,  8vo.) 

Thero  are  125  genera  and  2350  species  of  this  order. 


Leaf  and  flowers  of  Salvia  pralensis. 
I,  the  ovary,  upon  the  four  lobes  of  which  a  part  of  the  character  of  this 
order  depends. 

The  British  genera  of  this  order  are  numerous.  They  are  divided 
by  Babington  into  the  following  tribes : — 

I.  Menthoidece. — Corolla  bell-shaped,  nearly  regular;  stamens  distant, 

straight,  diverging  upwards. 
1.  Mentha.  2.  Lycopua. 

II.  Mcmardece. — Corolla  2-lipped ;  stamens  2,  fertile,  parallel  under 

the  lip  of  the  corolla. 

3.  Salvia. 

III.  Satureiinece. —  Corolla  2-lipped;  stamens  4,  distant;   cells  of 

anthers  separate,  divergent,  connective,  dilated. 

4.  Ch-iganum.  6.  Calamintha, 

5.  lliymus. 

IV.  Mclissineoz. — Corolla  2-lipped ;  stamens  distant ;   anther  cells 

connected  above. 

7.  Melissa. 

V.  Scutellariece. — Stamens  approximating,  parallel  under  the  upper 

lip  of  the  corolla ;  calyx  2-lipped,  closed  in  fruit. 

8.  Scutellaria.  9.  Prunella. 

VI.  Nepetea.— Stamens  approximating,  parallel  under  the  upper  lip 

of  the  corolla,  2  inferior  shortest ;  calyx  tubular. 

10.  Nepela. 

VII.  Slachydew. — Stamens  approximating,  parallel  under  the  upper 

lip  of  the  corolla,  2  inferior  longest ;  calyx  tubular,  or  bell- 
shaped,  spreading  in  fruit. 

11.  Melittis.  15.  Stachys. 

12.  Lamium.  16.  Ballota. 

13.  Leonurus.  17.  Marrubium. 

14.  Galeopsis. 

VIII.  Ajugoidece. — Upper  lip  of  corolla  very  short,  or  split  and  deeply 

bifid. 

18.  Teucrium.  19.  Ajuga. 

The  genera  are  described  under  their  respective  names. 
LAMINARIA.  [Alg*.] 

LAMINARITES.  Brougniart,  classing  Fossil  Fuci  according  to 
the  analogy  they  offer  to  recent  tribes,  uses  this  term  for  one  species 
found  in  the  secondary  strata  of  Aix,  near  La  Rochelle. 

LA'MIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Labiatce.  It  has  a  2-lippcd  corolla,  the  upper  lip  arched,  lower  lip 
trifid.     The  lateral  iobea  minute,  tooth-like,  or  obsolete,  rarely 


olongated.  Tho  anthers  approach  in  pairs,  and  forming  a  cronn,  burnt 
longitudinally.  Tho  calyx  in  5-toothed  and  bcll-Hhapud,  the  teeth 
noarly  equal.  This  genus  includes  tho  Dead,  Blind,  and  Dumb  Nettles 
of  our  peasant*,  ho  called  from  their  resemblance  to  tho  Urlivw.  in 
many  points,  except  their  stingo. 

L.  amplexieaule  has  roundish  cordate  obtuse  leaves,  tho  lower  one* 
stalked,  the  uppor  ones  BOisilo  and  clasping.  The  teeth  of  the  calyx 
are  longer  than  tho  tube,  at  length  eonuivent;  tho  lateral  lobes  of  the 
lower  lip  of  tho  corolla  toothless  ;  the  nuts  small,  and  of  an  obovate- 
oblong  shape.  It  is  found  in  sandy  and  chalky  fields  in  Gr<:at  Britain, 
tho  north  of  Africa,  and  Middle  Asia. 

L.  intermedium  has  reniform,  cordate,  obtuse  leaves,  and  is  distin- 
guished by  tho  teeth  of  tho  calyx  being  longer  than  th<:ir  tube,  hispid, 
and  always  spreading.  The  lateral  lobes  of  the  lower  lip  of  the  corolla 
with  a  short  tooth  ;  the  nuts  twice  as  large  as  those  of  the  former 
species,  and  of  an  oblong  shapo.  This  species  is  common  in  Scotland, 
Sweden,  and  tho  north  of  Germany. 

L.  purpureum  has  a  pale  purple  corolla,  spotted  with  red,  the  lateral 
lobes  of  the  lower  lip  having  two  teeth.  The  nuts  oblong,  or  about 
twice  as  broad  as  long.  It  is  found  in  Great  Britain  and  Sweden, 
where,  according  to  Linnaeus,  it  is  boiled  and  eaten.  It  was  formerly 
used  in  medicine,  but  is  not  now  prescribed. 

L.  incisum  has  but  one  tooth  in  the  lateral  lobes  of  the  lower  lip  of 
tho  corolla.  It  is  a  British  plant,  and  is  likewise  found  in  Franco, 
Germany,  and  Sweden. 

//.  album  is  distinguished  by  having  the  calyx-teeth  as  long  as  tho 
tube,  all  separated  by  acute  angles,  the  upper  one  distant  from  the 
others.  The  corolla  has  three  teeth,  and  is  large  and  white.  It  was 
once  used  medicinally,  but  i3  now  disregarded.  Like  L.  purpureum, 
this  species  is  eaten  in  Sweden  as  a  pot-herb.  It  is  found  in  Great 
Britain  and  the  southern  parts  of  Europe. 

L.  maculalum  has  the  calyx-teeth  longer  than  their  tube,  the  three 
upper  ones  separated  from  the  others  by  broad  obtuse  angles;  tho 
lateral  lobes  of  the  lower  lip  of  the  corolla  with  one  tooth.  It  is  found 
in  Great  Britain  and  on  the  continent  of  Europe. 

L.  striatum  has  deeply-cut  ovate  leaves,  the  corolla  three  times  r.s 
large  as  the  calyx,  which  is  glabrous.  It  is  a  native  of  Greece  in  waste 
places,  and  is  supposed  by  Fraas  to  be  the  Aeuxas  upavi)  of  Dioscorides 
(iii.  103). 

There  are  several  other  species  of  Lamium,  growing  chiefly  in 
the  southern  parts  of  Europe.  They  are  not  worth  cultivation  for 
ornament,  but  will  easily  grow  in  any  soil  or  situation,  and  arc  to  be 
propagated  either  by  division  or  by  seed. 

(Don,  Dichlamydeous  Plants  ;  Babington,  Manual  of  British  Botany; 
Fraas,  Synopsis  Plantarum  Flora;  Classicce.) 

LAMNA,  a  genus  of  Squaloid  Fishes.  Fossil  in  the  Chalk,  London 
Clay,  &c,  and  recent.  [Squalid.*.] 

LAMPERN.  [Petromyzid*.] 

LAMPREY.  [PETHOJiyziM:.] 

LAMPRIS,  a  genus  of  Fishes  belonging  to  the  family  Scomberidce. 
It  has  an  oval  body  greatly  compressed  ;  small  scales ;  a  single  elevated 
and  elongated  dorsal  fin ;  sides  of  the  tail  carlnated  ;  teeth  wanting  ; 
brauchiostegous  rays  7. 

L.  guttatus,  the  Opah,  or  King-Fish,  has  been  taken  on  the  British 
coasts.  It  is  a  very  rare  fish,  and  as  beautiful  as  rare.  The  upper 
I  part  of  the  back  and  sides  are  of  a  rich  green,  reflecting  both  purpl  <j 
and  gold  in  different  lights,  passing  into  yellowish-green  below  ;  above 
I  and  beneath  the  lateral  line  are  various  round  yellowish  white  spots, 
from  which  the  fish  received  the  name  of  Luna.  The  irides  are  scarlet ; 
all  the  fins  bright  vermilion.  It  has  been  remarked,  on  account  of 
these  showy  colours,  that  the  Opah  looks  like  one  of  Neptune's  lords 
dressed  for  a  court-day. 

This  fish  was  formerly  referred  to  the  genus  Zeus,  and  called  Z.  Luna 
and  Z.  imperialis. 

LAMPROTILA.  [Halcyonid;e.] 

LAMPROTORNIS.  [Stuknid*.] 

LAMPY'RID^E  (Lampyris,  Linn.),  a  family  of  Coleopterous  Insects 
of  the  section  Malacodermi.  The  insects  of  this  family  have  five 
joints  to  all  the  tarsi;  flexible  elytra;  the  body  usually  elongated 
'  and  somewhat  depressed.  The  thorax  projects  more  or  less  over  the 
head  ;  the  mandibles  are  usually  small,  and  terminated  in  a  sharp 
point;  the  penultimate  joint  of  the  tarsi  is  always  bilobed ;  the  claws 
are  simple,  and  the  antenna;  are  approximated  at  the  base. 

The  family  Lampyridce  contains  the  following  genera,  and  some 
otheis  of  minor  importance. 

I/ycus,  the  distinguishing  characters  of  which  are — fore  part  of 
head  prolonged  into  a  snout ;  antenna?  serrated ;  elytra  most  com- 
monly dilated  in  the  middle  or  towards  their  posterior  part.  One  of 
the  species  of  this  genus  is  found  in  England,  the  Lycus  minutus, 
Fab. ;  it  is  about  a  quarter  of  an  inch  in  length,  and  of  a  black 
colour,  with  the  exception  of  the  elytra,  which  are  brilliant  red  and 
have  raised  striae. 

Omalisus,  Geoff. — Antennas  simple,  the  second  and  third  joints  much 
shorter  than  the  following ;  head  not  sensibly  prolonged  in  front ; 
joints  of  the  tarsi  elongated  and  nearly  cylindrical ;  the  penultimate 
joint  heart-shaped ;  elytra  tolerably  firm. 

0.  sutularis  resembles  in  colouring  and  size  the  insect  last 
described  ;  the  suture  however  is  black.    It  inhabits  France. 
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Lampyris.  — Head  not  produced  in  front,  bidden  beneath  the  thorax ; 
eyes  in  the  male  sex  very  large ;  autenuaJ  short ;  females  apterous. 
To  this  genus  belongs  the  Glow- Worm  (Lampyris  noctiluca,  Latr.). 
This  insect  is  rather  more  than  half  an  inch  in  length,  of  a  blackish 
colour,  the  thorax  is  margined  with  dusky-red,  the  legs  and  the  edges 
of  the  segments  of  the  body  of  the  same  colour.  The  female 
resembles  the  male,  but  is  quite  destitute  of  wings,  and  the  terminal 
segments  of  the  abdomen  beneath  are  yellowish ;  the  thorax  is  semi- 
circular; the  body  is  very  soft,  of  ail  oblong  form,  pointed  at  the 
extremity,  and  composed  of  10  segments.  The  male  Glow- Worm  is 
said  to  emit  the  phosphorescent  light  in  a  slight  degree,  but  it  is 
chiefly  the  females  from  which  the  brilliant  light  proceeds  which  we  so 
often  see  on  banks,  beneath  hedges,  and  in  various  other  situations. 
This  light  proceeds  from  the  under  part  of  the  abdomen  and  near 
the  tip,  and  it  appears  that  the  animal  has  the  power  of  varying  its 
intensity.  Glow-Worms  will  live,  we  are  informed  by  Latreille,  a 
long  timo  in  vacuo,  and  in  different  kinds  of  gases,  the  nitrous,  muri- 
atic, and  sulphurous  acid  gases  excepted,  lor  in  these  they  soon 
expire.  When  placed  in  hydrogen  gas  they  sometimes  detonate.  If 
the  luminous  portion  of  the  abdomen  be  removed,  it  retains  its 
luminous  property  for  some  time,  and  when  apparently  extinct  it 
may  be  reproduced  by  softening  the  matter  with  water.  The  insects 
emit  a  brilliant  light  if  immersed  in  warm  water,  but  in  cold  water 
it  is  extinguished.  The  females  being  apterous,  and  consequently 
restricted  in  their  powers  of  locomotion,  and  the  insect  being 
nocturnal,  it  is  supposed  that  the  light  emitted  by  the  female  is  for 
the  purpose  of  attracting  the  other  sex.  The  larva;  have  been  kept 
alive  for  a  considerable  time,  by  the  writer  of  this  article,  during 
which  they  lived  upon  snails,  killing  those  of  the  largest  size;  some- 
times they  would  seize  a  snail  whilst  crawling,  and  when  the  animal 
retired  within  its  shell,  they  would  still  keep  their  hold,  and  allow 
themselves  to  be  carried  into  the  shell  with  the  snail,  and  although 
they  became  enveloped  in  tho  mucous  secretion,  it  very  seldom 
appeared  to  adhere  to  their  bodies.  Upon  being  touched  or  disturbed 
in  any  way  they  emitted  the  phosphoric  light,  but  not  to  so  great 
a  degree  as  the  perfect  insect. 

LAMPYRIS.  [LASirvuiD^.] 

LANARKITE,  a  Mineral  consisting  of  sulphato-carbonate  of  lead. 
It  occurs  in  long  slender  crystals,  single  or  aggregated  into  fibrous 
masses.  The  primary  form  is  an  oblique  rhombic  prism.  Colour 
greenish,  yellowish,  or  grayish.  Streak  white.  Hardness  2  0  to  2'5. 
Lustre  nearly  resinous,  but  pearly  on  the  cleavage  planes.  Trans- 
parent, translucent.  Specific  gravity  G'8  to  7.  It  is  found  at  Lead 
Hills  in  Scotland.  A  massive  variety  has  been  met  with  in  Siberia. 
The  following  is  its  analysis  by  Brooke  : — 

Sulphate  of  Lead  53-l 

Carbonate  of  Lead    .       .       .  .    .    40  "9 
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LANCELET.  [Branciiiostoma.] 

LANCE'OLA,  a  genus  of  Crustacea  established  by  Mr.  Say  on  a 
single  species,  Lanccola  pelagica,  two  females  of  which  only  he  appears 
to  have  seen  taken  on  the  coast  of  America  in  the  Gulf  Stream. 
M.  Desmarest  is  of  opinion  that  the  genus  belongs  to  the  Amphipoda 
from  its  vesicular  oblong  branching  to  the  number  of  ten,  placed  at 
the  internal  base  of  the  feet,  except  those  of  the  first  and  seventh 
pairs,  and  that  it  especially  approaches  Plironvma  in  its  caudal  appen- 
dages, which  consist  of  three  pairs  of  lanceolate  styles,  which  are 
double  and  supported  by  depressed  linear  peduncles  annexed  to  the 
sides  by  three  rings  which  compose  the  tail.  Its  mouth,  provided 
with  two  triarticulate  filiform  palps  and  bifid  jaw-feet,  bears  analogy 
to  that  of  the  Cloportes.  Its  general  form  is  that  of  the  genus  Praniza 
(which  M.  Desmarest  considers  to  be  an  Isopod) ;  its  antenna;,  com- 
posed of  four  joints,  have  the  last  joint  not  divided,  and  the  inferior 
antenna;  are  the  longest.  The  superior  antenna;  have  their  base  hidden. 
The  eyes  are  elongated;  the  front  is  concave;  the  feet  are  14  in 
number,  and  simple ;  the  two  first  pairs  are  compressed,  and  the  sixth 
is  the  longest.  The  head  is  short  and  transverse.  The  body  is  soft, 
and  covered  with  membranous  integuments  ;  the  tail  is  depressed, 
narrower  than  the  body,  and  its  terminal  segment  is  attenuated 
between  the  posterior  caudal  styles. 
'  LANCE-WOOD,  the  wood  of  Du.fjv.clia  quitarensis. 

LAND-CRAB.  [Gecarcinus.] 

LANDAKIA.  [Draconisa.] 

LANIADiE,  a  family  of  Birds  including  the  Shrikes,  or  Butcher- 
Birds  (Lanins,  Linn.). 

Linnams  places  his  genus  Lanius  at  the  end  of  his  first  order, 
Accqritres,  immediately  following  the  Owls  (Stric).  The  Piece  form 
the  succeeding  order. 

Cuvier  makes  the  Pies-Grieches  (Lanius.  Linn.)  the  first  great  genus 
of  his  Dentirostres,  his  second  order;  the  Oiseaux  de  Proie  (Accipitres, 
Linn.)  being  his  first. 

Vigors  observes  that  in  the  characters  of  the  notched,  depressed, 
and  angular  bill,  and  the  strong  hairs  or  vibrissas  that  surround  its 
base,  as  well  as  in  their  manners,  the  M uscicapidie  partially  correspond 
with  the  Laniadce,  from  the  earlier  families  of  which  they  chiefly 
differ  in  their  inferior  power  and  robustness.  Entering  among  the 
Laniadce  by  the  genus  Tyrannus  (Cuv.),  which  unites  them  with  the 
preceding  Muscicapidce,  and  from  which  he  would  separate  it  chiefly 


on  account  of  the  strength  of  tho  bill,  wherein  the  character  of  a 
Shrike  is  more  conspicuous  than  that  of  a  Flycatcher,  Vigors  proceeds 
by  means  of  Psaris  (Cuv.)  and  Artamus  (Vieill.)  to  ZHcrurus  (Vieill.), 
the  Fork-Tailed  Shrikes  of  the  Old  World,  where  the  base  of  the  bill 
is  still  depressed  and  wide,  as  in  the  groups  just  quoted,  but  the  apex 
gradually  more  compressed.  Hence,  he  remarks,  we  are  led  by  some 
intervening  forms  to  tho  still  more  compressed  bills  of  Sparacies  (111.) 
and  the  true  Lnnius  of  authors,  which  by  its  short,  compressed,  and 
strongly-dentated  bill  exhibits  the  type  of  the  family.  "  Here,"  con- 
tinues the  author,  "we  are  met  by  some  conterminous  groups,  among 
which  Falcunculus  (Vieill.)  is  conspicuous ;  and  hence  we  descend  by 
intermediate  gradations  to  the  more  lengthened  and  slender-billed 
Vanga  (Cuv.),  together  with  Prionops,  Laniarius,  and  Thamnophilus 
of  M.  Vieillot,  which  bring  us  in  contact  with  the  Thrushes.  Tho 
extremes  of  the  family  will  be  found  in  the  Graucalus  and  Ceblepyris 
of  M.  Cuvier,  which  by  their  bills,  in  some  degree  depressed  at  the 
base,  lead  back  to  Tyrannus  and  the  other  broad-billed  groups  which 
commence  the  family.  This  last-mentioned  genus,  Ceblepyris,  ha» 
latterly  been  arranged  among  the  Thrushes;  but  I  feel  inclined  rather 
to  leave  it  in  its  original  station  among  the  Shrikes,  from  the  pecu- 
liarity of  its  tail-coverts,  which  form  themselves  into  a  kind  of  puffed- 
out  cluster  on  the  back.  This  character  seems  to  prevail  among  tho 
Laniadce  more  generally  and  in  a  greater  degree  than  in  other  birds  : 
in  one  species  of  the  family,  tho  Puff-Backed  Shrike  of  Africa,  now 
rendered  so  familiar  to  our  cabinets  from  our  connection  with  the 
Cape,  this  singular  protuberance  is  carried  to  so  great  an  extent  as  to 
form  an  apparently  artificial  appendage  to  the  back.  In  the  genus 
before  us  this  peculiarity  seems  even  still  further  developed  in  tho 
well-known  conformation  of  the  same  tail-coverts,  their  shafts  being 
elongated  and  projected  beyond  tho  webs  in  stiff  and  sharpened 
points.  On  looking  to  the  general  affinity  which  tho  extremes  of  this 
family  bear  to  the  Musicapidce,  and  through  them  to  the  Fia3irostraI 
Birds  of  the  last  preceding  tribe,  we  may  perceive  the  character  of 
feeding  on  the  wing  carried  on  to  the  Tyranni,  the  fork-tailed 
Dicruri,  and  more  particularly  to  the  Artami,  or  tho  Pie-Grieches 
Hirondelles  of  the  continental  writers;  while  the  depressed  bill  of 
the  same  Fissirostral  tribe  is  partially  preserved  in  the  groups  just 
mentioned,  together  with  that  of  Ceblepyris,  which  meets  them  at  the 
opposite  extreme  of  the  circle  of  affinity."  [Mi.uri.nji-: ;  Muscicapid.e.] 

In  allusion  to  the  rapacious  habits  of  the  Laniadw,  Mr.  Swainson 
observes,  that  the  comparisons  which  have  been  drawn  between  them 
and  the  Falcons  are  no  less  true  iu  fact  than  beautiful  in  analogy, 
remarking  that  many  of  the  Falconidce  sit  on  a  tree  for  hours  watching 
for  such  little  birds  as  come  within  reach  of  a  sudden  swoop,  when 
those  birds  of  prey  pounce  on  the  quarry,  seize  it  in  their  talons,  bear 
it  to  their  roost,  and  devour  it  piecemeal.  These,  he  adds,  are 
precisely  the  manners  of  the  true  Shrike;  yet  with  all  this,  the  struc- 
ture of  the  Falcons  and  Shrikes,  and  their  more  intimate  relations, 
are  so  different  that  they  cannot  be  classed  in  the  same  order,  though 
they  illustrate  that  system  of  symbolic  relationship  termed  analogy, 
which,  in  Mr.  Swainson's  opinion,  pervades  creation  ;  but  the  two 
groups  are,  he  remarks,  in  nowise  connected,  and  there  is  conse- 
quently no  affinity  between  them.  The  following,  according  to  him, 
are  the  very  decided  external  characters  of  the  typical  groups  : — 

The  short  and  strong  bill  is  abruptly  hooked  at  the  end,  and  the 
notch  is  so  deep  as  to  form  a  small  tooth,  more  or  less  prominent,  on 
each  side.  This  projection,  Mr.  Swainson  remarks,  is  analogous  to  the 
teeth  of  quadrupeds,  so  far  as  it  enables  the  bird  to  take  a  firm  grasp 
of  its  food,  and  is  used  to  divide  it  into  pieces  :  the  claws  also,  as 
instruments  of  capture,  are  peculiarly  fine  and  sharp  in  the  typical 
group,  and  this  character  pervades  more  or  less  the  whole  family. 
The  mode  of  darting  suddenly  on  their  prey  (rather  than  hunting  or 
searching  for  it)  is  most  prevalent  in  those  groups  which  are  nearest 
related  to  the  Flycatchers,  whose  general  weakness  however  confines 
their  depredations  to  the  smaller  insects — larger  and  more  powerful 
tribes  being  the  food  of  the  typical  Shrikes. 

Mr.  Swainson  arranges  the  Laniadce  in  five  divisions  or  sub- 
families : — 1,  The  Tyrannince,  or  Tyrant-Shrikes;  2,  the  Ceblepyrince, 
or  Caterpillar-Shrikes ;  3,  the  Dicrurince,  or  Drongo-Shrikes ;  4,  the 
Thamnophilince,  or  Bush-Shrikes ;  and  5,  the  Laniante,  or  True 
Shrikes.  According  to  Mr.  Swainson'3  views  the  first  three  of  these 
sub-families  constitute  the  aberrant  circle,  or  that  in  which  the 
character  of  the  Shrike  is  least  conspicuous.  The  fourth  is  the  sub- 
typical;  and  in  the  fifth  the  lanine  structure  is  most  perfectly 
developed. 

Tyrannince. 

Sub-Family  Character. — Bill  very  straight,  short,  depressed  its  whole 
length  ;  the  culmeu  not  arched,  but  the  tip  abruptly  hooked.  Nostrils 
and  rictus  defended  by  bristles.  Feet  short,  small,  and  slender; 
lateral  toes  equal,  or  nearly  so ;  claws  long,  slender,  fully  curved,  and 
very  acute. 

Locality. — America  only. 

Genera. — Ptilogonys,  Sw. ;  Chrysolopltus,  Sw. ;  Saurophagus,  Sw., 
with  its  sub-genus  Megastoma,  Sw. ;  Tyrannus,  Vieill.,  with  its  sub- 
genus Milvulus,  Sw. ;  and  Tyrannula,  Sw. 

Mr.  Swainson  observes  that  the  connection  between  the  family  of 
Shrikes  and  that  of  the  Flycatchers  (Muscicapidce)  by  means  of  tho 
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Tyramdna  is  bo  perfect  that  it  is  difficult  at  present  tfl>  determine 
whero  ouo  terminates  and  tho  other  OOtnmenccs.  The  Water-Chats  of 
Brazil  pass  by  such  imperceptible  degrees  into  tho  lesser  Tyrant- 
Shrikes  (Tyraunula),  that  although  an  observer  on  tho  spot  might,  ho 
remarks,  draw  a  distinction,  an  ornithologist  acquainted  only  with 
dried  skins  is  at  a  loss  to  distinguish  their  remote  ramifications. 
"The  Water-Chats  (FUwicolvna),"  says  Mr.  .SwainHon  in  continuation, 
"which  seem  to  connect  tho  Tyrant-Shrikes  to  tho  Flycatching 
family,  or  the  MuscicapiiUr,  like  very  many  other  tribes,  have  their 
plumage  black  and  white  variously  blended,  but  without  any  mixture 
of  green.  The  Lesser  Tyrants  ( Tyramwla), on  the  contrary,  arc  all  of  an 
olive-coloured  plumage;  that  colour,  in  short,  which  is  most  adapted 
for  concealment  among  foliage,  and  therefore  suited  to  their  manner 
of  life  :  between  these  however  wo  find  some  curious  birds,  which 
borrow  the  habits  of  both  groups.  The  species  called  by  Latham 
White-Headed  Tody,  for  instance,  is  black  and  white:  its  general 
resort  is  on  the  sides  of  marshes,  whero  it  perches  upon  tho  reeds,  and 
darts  on  passing  insects  in  tho  same  manner  as  a  true  Tyrant-Shrike; 
this  we  have  ourselves  repeatedly  witnessed.  Azara  says  that  it  like- 
wise chases  insects  upon  the  ground;  so  that  wc  have  thus  in  this  one 
bird  the  manners  of  both  groups  exemplified.  Whether  this,  or  tho 
Tyrannula  ambulans  of  Brazil,  which  lives  ou  the  ground  like  a  lark, 
constitutes  a  generic  type  in  this  division  is  at  present  uncertain. 
The  Lesser  Tyrants  (Tyrannula)  are  spread  over  the  whole  of  America, 
where  they  represent  the  true  Flycatcher  (Muscicapa)  of  tho  Old 
World  :  both  have  nearly  tho  same  manners;  and  so  closely  do  they 
resemble  each  other  that  they  can  only  be  distinguished  by  their  feet, 
tail,  and  wings.  From  these  we  may  pass  to  the  True  or  Greater 
Tyrants,  by  a  little  sub-generic  group  (Milvulus,  Sw.)  having  very  long 
forked  tails.  The  habits  of  the  typical  Tyrants  intimately  resemble 
those  of  the  lesser,  but  they  feed  upon  larger  insects  more  suited  to 
their  own  size  :  some  imitate  the  Kingfishers,  by  diving  in  the  water ; 
and  they  will  even  prey  upon  small  reptiles.  The  species,  which  arc 
numerous,  swarm  in  tropical  America,  where  they  are  everywhere 
seen,  perched  upon  naked  branches,  and  uttering  at  short  intervals  a 
sharp  and  monotonous  cry.  The  Tyrants  are  bold  and  quarrelsome 
birds,  particularly  during  the  season  of  incubation  ;  the  male  will 
not  then  suffer  any  birds  to  come  near  its  nest,  and  becomes  so  infu- 
riated against  such  unconscious  intruders  that  it  will  attack  both 
hawks  and  eagles,  with  a  determination  not  to  be  resisted,  until  they 
are  fairly  driven  away." 

Ceblcpyrince. 

•  Sub-Family  Character. — Bill  broad  at  the  base,  but  destitute  of  long 
bristles.  Rictus  nearly  smooth.  Wings  pointed ;  the  three  first  quills 
graduated.  Feathers  on  the  rump  very  thick,  and  apparently  spinous. 
Tail  with  the  centre  emarginated,  and  the  sides  rounded.  Feet  short ; 
lateral  toes  unequal. 
Locality.- — Warm  latitudes  of  the  Old  World. 

Genera.  —  Ceblepyris,  Cuv. ;  Oxynotus,  Sw. ;  Campephaga,  Vieill., 
with  its  sub-geaus  Plum  icornis,  Sw. ;  and  Erucivora,  Sw. 

Mr.  Swainson  is  of  opinion  that  the  passage  from  the  Tyrant- 
Shrikes  to  the  Ceblepyrinw  is  sufficiently  marked  by  tho  Mexican 
genus  Ptiliogonys,  which  brings  them  very  close  together.  The 
Ceblepyrinw  are  confined  to  the  Old  World ;  but,  according  to  that 
author,  not  a  single  species  had  yet  been  found  in  Europe.  They  live 
upon  soft  caterpillars,  for  which  they  search  among  the  foliage  of  high 
trees,  as  Le  Vaillant,  who  first  called  attention  to  the  group,  pointed 
out.  Mr.  Swainson  remarks  that  nearly  all  the  species  are  distin- 
guished by  the  feathers  on  the  back,  which  are  very  thick  set ;  and 
when  the  hand  is  passed  over  them  in  a  direction  towards  the  head 
they  feel  as  it  intermixed  with  little  sharp  spines  concealed  beneath 
the  surface.  This  singular  construction,  he  adds,  is  seen  also  in  the 
Trogons,  and,  in  a  less  degree,  in  the  families  of  Orioles  and  Cuckoos. 
The  genus  Phoznicornis,  in  his  opinion,  unites  this  division  to  the 
Tyrants. 

Dicrwinm. 

Sub-Family  Character. — Bill  compressed  towards  the  end ;  the  culmen 
gradually  arched  and  bent  over  the  lower  mandible.  Feet  short.  Tail 
lengthened,  generally  forked.    Wings  long,  and  more  or  less  pointed. 

Locality. — The  warm  latitudes  of  the  Old  World. 

Genera. — Tcphrodwnis,  Sw. ;  Melasoma,  Sw. ;  Ocypterus,  Cuv.,  with 
its  sub-genus  Analcipus,  Sw. ;  and  Dicrurus,  Vieill. 

Mr.  Swainson  holds  that  we  are  led  to  the  Dicrurince,  or  Drongo- 
Shrikes  of  Le  Vaillant,  by  those  caterpillar-catchers  (Erucivora,  Sw.) 
which  have  only  a  few  acute  feathers  on  their  back  ;  or  that  the  genus 
Oxynotus  may  possibly  effect  this  junction.  The  Drongos,  he  states, 
are  fly-catching  birds,  having  their  bill  both  compressed  and  depressed, 
and  the  mouth  furnished  with  very  stiff  long  bristles.  "  These,"  says 
Mr.  Swainson,  in  continuation,  "  are  entirely  unknown  in  America, 
where  they  seem  to  be  represented  by  the  Fork-Tailed  Tyrants  (Mil- 
vidua,  Sw.):  like  them  they  have  the  tail,  almost  universally,  long  and 
forked  ;  and  they  associate,  as  do  the  American  birds,  in  flocks,  some- 
thing like  Swallows,  pursuing  insects  upon  the  wing  in  every  direction. 
Bees  appear  to  be  a  favourite  food  with  these  birds,  as  they  are  like- 
wise with  the  King-Tyrant  of  North  America  (Tyrannus  intrepidity). 
Some  are  ornamented  with  little  recurved  crests  in  front  of  the  head ; 
others  have  the  neck-feathers  pointed,  and  of  a  rich  metallic  hue ; 


mono  have  tho  tail  remarkably  developed  ;  and  nearly  all  arc  of  a 
uniform  glossy  black  colour:  hence-  it  become.)  very  dillieult  to  dis- 
tinguish tho  species,  which  in  truth  aro  much  more  numerous  than 
has  been  generally  imagined.  In  tho  genus  Analcipus  we  first  have  a 
few  bright  colours.  Only  three  species,  natives  of  Madagascar  and 
the  Indian  Islands,  have  yet  been  discovered  ;  they  lead  us  to  the  Swift- 
Shrikes  (Ocypterus,  Cuv.),  so  named  from  their  very  long  wings;  but 
in  Tephrodurnis  these  members  again  become  like  those  of  the  Orongos. 
This  latter  genus  is  very  remarkable ;  for,  by  the  bristly  nature  and 
tho  incurved  direction  of  tho  frontal  feathers,  we  have  n  clear  repre- 
sentation of  Clurtoblcmma,  and  all  those  bristle-fronted  birds  which 
aro  analogical  to  Prionops  and  Dasyccphala." 

Mr.  Swainson  remarks  witli  regard  to  these  three  groups,  which 
form,  according  to  him,  the  aberrant  sub-families  of  the  ljun  'wd'v,  that 
tho  approximation  of  the  JJicrurinw  to  tho  Tyranuiwe  has  been 
thought  so  strong  and  so  decisive  that  one  ornithologist  supposes  they 
actually  pass  into  each  other ;  and  ho  thinks  that  this  union  is  not 
only  highly  probable,  but  what  we  should  naturally  expect;  in  which 
ca3e  the  three  aberrant  groups  would  form  their  own  circle. 

Th  amn  oph  ilina. 

Sub-Family  Character. — Lateral  toes  unequal;  the  outer  connected 
to  the  first  joint  of  the  middle  toe.  Claws  broad,  and  not  very  acute. 
Bill  lengthened,  abruptly  hooked  at  it -j  tip  ;  the  tooth  prominent. 

Genera. — Thaninophilus,  Vieill. ;  Maluconotus,  Sw. ;  Prionops,  Vieill.; 
Colluriciucla,  Vig. 

Mr.  Swainson  remarks  that  tho  habits  of  the  T liamnophilina:,  or 
Bush-Shrikes,  are  strikingly  opposed  to  those  of  the  aberrant  divisions, 
as  he  terms  them.  The  Bush-Shrikes,  he  tells  us,  live  among  thick 
trees,  bushes,  and  underwood,  where  they  are  perpetually  prowling 
about  after  insects  and  young  and  sickly  birds,  and  arc  great  destroyers 
of  eggs.  They  neither  seize  their  prey  with  their  claws,  nor  do  they 
dart  at  it  on  the  wing;  the  former  therefore  are  thick  and  rather 
blunt,  and  the  wings  are  so  short  as  to  indicate  very  feeble  flight.  The 
bill,  which  is  the  capturing  instrument,  is  always  stout,  much  moro 
lengthened  thau  iu  the  True  Shrikes,  and  very  abruptly  hooked  at  the 
end,  which  is  armed  with  a  strong  tooth. 

Only  one  species  of  Prionops  (P.  plumatus),  according  to  the  same 
author,  was  known  until  lately,  and  that  is  common  in  Senegal,  whero 
it  is  said  to  search  for  terrestrial  insects  in  humid  situations  beneath 
the  surface  :  it  has  a  peculiar  crest  of  rigid  feathers  falling  back  on 
the  head,  but  also  reversed  over  the  base  of  the  bill,  and  completely 
protecting  the  nostrils  and  the  sides  of  the  mouth.  Mr.  Swainson 
looks  upon  this  bird  as  forming  the  point  of  uniou  between  the  Bush- 
Shrikes  and  the  Forked-Tailed  Shrikes,  or  Dicruvinm,  the  singular 
structure  above-noticed  being  partially  developed  in  the  genus  Teph- 
rodornis. 

Thamnophilus,  which  Mr.  Swainson  regards  as  strictly  typical,  shows, 
he  observes,  the  perfection  of  that  particular  structure  which  distin- 
guishes the  Bush-Shrikes.  The  bill  is  very  powerful ;  and  although 
many  of  the  species  far  exceed  a  thrush  in  size,  others  are  not  much 
larger  thau  a  wren.  The  group  is  stated  to  be  confined  to  the  hotter 
latitudes  of  America,  where  the  species  arc  very  numerous.  Though 
the  plumage  is  thick,  the  texture  of  the  feathers  is  very  soft  and  lax. 
The  colours  are  sombre,  but  often  elegantly  varied  with  dark  bands 
and  white  spots.  Mr.  Swainson  looks  upon  the  genus  Malaconotus  as 
representing  these  birds  in  Africa;  and  he  observes  that,  although 
they  were  long  confounded  with  them,  their  distinctions  are  very 
decisive,  the  African  group  being  distinguished  for  the  gaiety  and 
brightness  of  their  plumage  ;  the  brightest  crimson,  combined  with 
glossy  black  or  clear  green,  with  orange  or  yellow,  decorating  most  of 
the  species.  Others  however  have  the  sombre  colours  of  the  American 
group,  but  they  are  never  banded  :  and  a  few  so  nearly  approach  the 
Lanianoz  that  it  is  very  difficult  to  distinguish  them  otherwise  than 
by  the  great  inequality  of  their  lateral  toes,  the  inner  one  being  always 
much  shorter  than  the  outer,  and  the  latter  often  so  connected  to  the 
middle  toe  that  the  feet  are  partially  syndactyle.  The  Australian 
genus  Collurisoma  (Colluricincla  1)  he  thinks,  probably  represents  the 
tenuirostral  type. 

Laniance. 

Sub-Family  Character. — Lateral  toes  equal  and  free.  Claws  slender, 
acute.    Bill  generally  short,  with  the  tooth  very  prominent. 

Genera. — Lanius,  Linn. ;  Telophonus,  Sw. ;  Chcetoblcmma,  Sw. ; 
Nilaus,  Sw. ;  and  Falcunculus,  Vieill. 

Mr.  Swainson  is  of  opinion  that  the  precise  passage  between  the 
Thamnophilince  and  the  Laniance  seems  to  be  effected  by  the  genus 
Chwtoblemma,  a  remarkable  form  discovered  in  South  Africa  by  Mr. 
Burchell.  This,  Mr.  Swainson  observes,  is  the  only  short-billed  Shrike 
that  has  the  frontal  feathers  stiff  and  directed  forwards  upon  the  base 
of  the  bill  :  in  that  respect,  as  well  as  iu  the  length  of  its  wings,  it 
presents,  in  his  opinion,  a  curious  analogy  to  Prionops  among  the 
Bush-Shrikes. 

The  same  author  remarks  that  as  the  genus  Lanius  is  pre-eminently 
typical,  not  ouly  of  its  own  family,  but  of  the  whole  tribe  of  Denti- 
rostres,  or  toothed-billed  birds,  every  country  iu  the  world  possesses 
examples  of  it :  even  iu  Australia  the  True  Shrikes  are,  he  states, 
represented  by  a  peculiar  type,  the  Falcunculus  frontalis,  which 
howeves,  instead  of  watching  for  its  prey,  and  devouring  birds  01 
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grasshoppers,  by  impaling  them  upou  thorns,  and  feeding  on  them  at 
leisure,  like  the  True  Shrike.",  climbs  among  the  branches  of  trees  and 
devours  the  hard-coated  beetles  which  lurk  beneath.  Here,  he 
observes,  is  a  bird  having  the  form  of  a  Shrike  and  the  habits  of  a 
Woodpecker.  This  Australian  Shrike,  as  being  the  scausorial  type  of 
the  Lcmiwnce,  becomes,  in  Mr.  Swainson's  opinion,  the  representative 
of  the  Titmice,  and  bus  the  crest  and  nearly  the  same  coloured  plum- 
age as  the  genus  Pawl.  This  analogy,  according  to  his  views,  is 
further  indicated  by  the  great  size  of  the  hind  toe,  which  is  so 
unusually  large,  as  at  once  to  evince  the  climbing  habits  of  the  bird, 
as  affirmed  by  Lewin.  Nor  is  this,  in  his  opinion,  the  only  analogy 
indicated  by  the  colours  of  this  species ;  for  in  the  Bentivi  Tyrant 
(Saurophagus  sulphuratus,  Sw.),  he  sees  a  bird  in  all  its  most  striking 
peculiarities-of  plumage  coloured  like  the  Fcdcunculus  criatatus,  with 
this  difference  only,  that  in  one  the  back  is  olive-brown  and  in  the 
other  olive-green.  "  Now,"  continues  Mr.  Swainsou,  "  it  is  precisely 
at  this  point  where,  according  to  our  theory,  the  circle  of  the  Shrike 
family  is  closed  ;  and  thus  these  two  genera  will  stand  in  juxta- 
position.  Certain  however  it  is  that  of  all  the  Tyrants,  the  Bentivi  is 
that  which  most  resembles  a  True  Shrike ;  not  so  much  perhaps  by 
its  general  structure  as  by  its  living  upon  reptiles,  and  even  carrion, 
and  thus  becoming,  like  the  shrikes,  both  insectivorous  and  car- 
nivorous." 

Of  the  two  other  genera  comprised  in  this  sub-family,  Telophonus 
and  Nilaus,  the  former,  according  to  the  same  author,  bears  such  a 
strong  resemblance  to  the  typical  genus  Lanius,  as  well  as  to  Mala- 
conofus,  that,  without  a  knowledge  of  the  truo  characters  of  these 
three  groups,  an  ornithologist  may  be  much  perplexed  in  detecting 
their  essential  difference*.  "  The  genus  Lanius,"  Bays  Mr.  Swaiuson, 
"  as  already  mentioned,  is  chiefly  known  in  its  outward  appearance  by 
its  short  and  strongly  toothed  bill :  but  there  a  another  character 
equally  important,  which  all  writers  have  hitherto  overlooked — this 
is  to  be  found  in  the  equal  length  of  the  lateral  toes  and  the  acute- 
ness  of  the  claws.  Now  this  structure  of  foot  is  also  found,  with  a 
diminution  hardly  perceptible,  in  Telophonus ;  but  then  the  bill  Is 
lengthened,  so  as  to  give  these  birds  at  the  first  glance  an  appearance 
of  being  Malaconoti.  This  union  of  characters  is  just  what  we  should 
expect  in  such  birds  as  were  to  represent  the  Bush -Shrikes  in  the  circle 
of  Lnniana: ;  for  although  the  bill  is  moderately  lengthened  in  T.  col- 
laris,  and  remarkably  so  in  T.  longirostris,  still  the  culmen  is  regularly 
curved,  and  not  abruptly  hooked  at  the  end,  as  in  Malaconotus.  We 
have  no  remaining  doubt,  in  short,  of  the  immediate  union  of  Tdo- 
phonus with  the  pre-eminently  typical  genus  Lanius,  this  union  being 
effected  by  the  Corvine  Shrikes  in  one  division,  and  the  T.  leucogram- 
micus  in  the  other.  The  second  type  is  Nilaus,  at  present  composed 
but  of  one  species  :  it  has  the  bill  much  like  that  of  a  True  Shrike,  but 
considerably  attenuated ;  and  the  general  organisation  of  the  bird  is 
weaker  than  in  any  other  genus.  This,  we  think,  is  the  tenuirostral 
type  of  the  circle;  if  so,  it  will  consequently  stand  between  Chmto- 
blemma  and  Falcunculus.  We  have  already  shown  in  what  respect 
this  latter  genus  may  be  viewed  as  uniting  the  whole  of  the  shrikes 
into  one  circular  family ;  but  as  we  have  ventured  so  far  as  to  trace 
out  the  smaller  circle  of  the  Laniano?,  the  ornithologist  may  well 
inquire  in  what  manner  Falcunculus  can  be  actually  united  to  Lanius, 
seeing  that  its  outward  structure,  no  less  than  its  scansorial  habits, 
are  so  different.  Now  this  union  is  effected  by  a  singular  bird  of 
Brazil,  long  bandied  about  (to  translate  an  expressivp  French  phrase) 
in  systems,  from  the  Tanager  family  to  the  old  genus  Lanius,  and  then 
again  to  Thamnophilus  :  its  structure  was  so  peculiar,  that  some  years 
ago  we  placed  it  as  the  type  of  a  supposed  genus,  under  the  name  of 
Cyclaris :  a  more  minute  analysis  however  of  this  sub-family,  and 
more  especially  the  recent  discovery  of  Chcctoblemma  among  the 
unexamined  birds  of  our  friend  Mr.  Burchell,  has  quite  satisfied  us 
that  this  is  not  one  of  the  prominent  types  of  the  Laniana,  but  only 
an  aberrant  species  of  Falcunculus ;  we  therefore  cancel  the  name 
of  Cyclaris,  and  propose  for  this  bird  the  name  of  Falcunculus 
Guiancnsis." 

The  following  is  Mr.  Swainson's  table  of  analogies  of  this  family :  — 

Tribes  of  .    .  Sub-Families  of 

Percher3.  Analogies.  shrikes_ 

Dcntiroslresi^K^K^^i  aeize  theh'  ^\  Laniana;. 
I     with  theu  foot         .       .       .    .  J 

Conirostres  |BiUf  lengthened;    compressed   feet,  1  Thaj)m  MUn^ 

\     strong  robust  ...  J  1 

Scansores  .  .    Feet  very  short,  hind  toe  lengthend    .  Dicrurina. 

Tmuirostres{ml  wef>  ^outh  smooth;  feed  only!  ^  ^ 

i    on  soft  substances  ....  J 
Fissirostres .    Bill  broad ;  feed  upon  the  wing    .    .  Tyranninw. 

"  Every  one,"  observes  Mr.  Swainson,  "  must  have  perceived  the 
resemblance,  both  in  form  and  habits,  between  the  True  Shxikes  and 
the  Falcons,  and  that  Lanius,  which  is  the  first  division  or  genus,  is 
typical  of  the  whole  family.  The  skulking  thievish  propensities  of 
the  Bush-Shrikes  (Thamnophilina),  and  the  jays  (which  belong  to  the 
Conirostres),  in  plundering  the  nests  and  destroying  the  eggs  of  other 
birds,  is  thus  explained ;  since  it  is  seen  by  the  above  table,  that  these 
two  groups  mutually  represent  each  other.    The  very  great  develop- 


ment of  the  tail  in  nearly  all  the  Drongo-Shrikes  \Dicrurintc)  is  also 
one  of  the  most  remarkable  distinctions  of  gallinaceous  birds  and  of 
the  scansorial  tribe,  which  latter  is  eminently  characterised  by  the 
peculiar  length  of  the  hind-toe  and  by  the  tail-feathers  ending  in  tine 
points  :  all  these  characters  are  found  in  the  Drongos,  but  iu  no  other 
shrikes.  The  soft  and  tender  food  of  the  Caterpillar-Catchers  (Ceblepy- 
rina)  evinces  that  even  the  Tcnuirostres — a  tribe  living  chiefly  upon 
juices — may  be  represented  by  insectivorous  shrikes;  while  the  great 
depression  of  the  bill  which  has  caused  the  Tyrants  (Tyranninoz)  to  be 
confounded  with  the  Flycatchers,  their  constant  habit  of  capturiug 
their  prey  upon  the  wing,  and  the  recorded  fact  that  more  than  one 
species  dives  in  the  water,  all  remind  us  of  the  fissirostral  swallows 
and  the  aquatic  order  of  Natatores." 

Before  dismissing  his  account  of  this  family,  Mr.  Swainson  makes 
the  following  remarks  upon  the  genera  Vanga  and  Platylophus— two 
modern  genera,  he  observes,  that  appear  to  enter  within  its  limits, 
but  whose  true  situation  he  suspects  is  very  different.  "  The  name 
of  Vanga,"  says  Mr.  Swainson,  "  was  given  by  Button  to  a  singular 
and  very  rare  bird  of  Madagascar,  as  big  as  a  jay,  but  with  a  long 
abruptly  hooked  bill  like  a  Thamnophilus.  It  has  been  usual  to  place 
thi3  genus,  as  well  as  that  of  Platylophus,  in  the  same  group  :  but 
when  we  find  that  even  M.  Cuvier  joins  them  with  the  large  Bush- 
Shrikes,  and  soveral  of  the  African  Malaconoti,  iu  his  genus  Vanga,  we 
immediately  perceive  that  a  group  so  composed  is  entirely  artificial. 
The  resemblance  between  V.  destructor  and  the  smaller  species  of 
Barita — which  latter  are  obviously  crows — is  so  perfect,  that  a 
suspicion  has  always  existed  in  our  mind  that  both  belonged  to  the 
corvine  family.  As  we  have  seen,  in  the  genus  Falcunculus,  an 
Australian  shrike  assume  all  the  manners  of  a  woodpecker,  may  not 
Vanga,  Barrita  (Barita),  &c.,  by  analogy  of  reasoning,  be  true  crows, 
disguised  under  the  economy  and  much  of  the  structure  of  shrikes  ? 
Agaiu,  does  the  Vanga;  (  Vanga)  of  Australia  and  that  of  Madagascar 
belong  to  the  same  genus,  or  even  to  the  same  natural  group  ?  The 
only  specimen  of  this  latter  bird  known  to  exist  in  collections  is  in 
the  Paris  Museum,  but  in  too  iujured  a  state  to  allow  of  this  question 
being  answered.  On  the  other  hand  wo  happen  to  know,  from  un- 
questionable testimony,  that  the  V.  destructor  of  Australia  kills  and 
eats  small  birds,  in  the  same  manner  as  the  European  species ;  and 
that  it  is  actually  called  a  Butcher-Bird  by  the  colonists.  Yet  this, 
after  all,  seems  to  us  only  a  relation  of  analogy,  just  as  in  the  case  of 
Mniotilta,  which,  although  it  climbs  like  a  C'erlhia,  is  merely  a  repre- 
sentation of  those  scansorial  birds,  and  truly  belongs,  by  affinity,  to 
the  circle  of  warblers.  Since  our  last  observations  upon  Vanga  were 
published,  we  have  been  fortunate  in  procuring  two  or  three  species, 
which  so  connect  the  Australian  Vanga;  with  Barrita  (Barita),  that 
we  no  longer  hesitate  to  place  them  all  in  the  corvine  family 
(Corvidm)  ;  where  also  we  now  arrange  Platylophus,  since  it  certainly 
t  has  a  greater  resemblance  to  Vanga  destructor  than  to  any  of  the  Soft- 
Backed  Shrikes  (Malaconoti).  This  alteration  does  not  however  inter- 
fere with  anything  we  have  said  regarding  Platylophus  being  a  rasorial 
type  :  as  such  it  remains,  but  merely  tills  that  station  in  another 
circle.  Platylophus,  in  short,  has  all  the  outward  aspect  cf  a  jay, 
combined  with  that  of  a  shrike ;  while  its  remarkable  crest  indicates 
to  which  of  the  primary  types  of  nature  we  should  refer  it." 
('  Classification  of  Birds  ; '  see  also  '  Zoological  Journal,'  vols.  i.  and  ii. ; 
and  '  Fauna  Boreali-Americaua,'  vol.  ii.) 

Prince  C.  L.  Bonaparte,  iu  his  '  Specchio  Comparative'  (1827), 
places  the  genus  Lanius  between  the  genera  Vireo  and  Turdus.  In  his 
'  Geographical  and  Comparative  List  of  the  Birds  of  Europe  and 
North  America'  (1838),  the  Prince  arranges  the  Lanidm  between  the 
Muscicapida  (its  last  sub-family  being  Vireoninm)  and  the  Corvidai. 
In  this  arrangement  the  family  consists  of  the  sub-family  Lanince, 
which  is  composed  of  the  genera  Lanius,  Linn.,  and  Enneoctonus,  Boie 
(Lanius,  Vig.). 

Mr.  G.  R.  Gray  makes  the  Laniada;  (his  fifth  family  of  the  tribe 
Dentirostres)  consist  of  but  two  sub-families— the  Laniana;  and  the 

Thamnophilince. 

Laniana;. — Genera,  Keroula,  J.  E.  Gray ;  Corvinella,LesB. ;  Lanius, 
Linn. ;  Colluno,  Briss. ;  Ewrocephalus,  Smith  ;  Oreoica,  Gould  ;  Fal- 
cunculus, Vieill. ;  Cyclarhis,  Sw. ;  Laniellus,  Sw. ;  Tetophorus,  Sw. ; 
Nilaus,  Sw. ;  Nopothera,  MulL  ;  Prionops,  Vieill. ;  Collwriocincla,  Yig. 
and  Horsf. 

Thamnophilina;. — Genera,  Thamnophilus,  Vieill. ;  Cymoilaimus,  G.  R. 
Gray  ;  Pityriasis,  Less. ;  Vanga,  Bull'. ;  Laniarius,  Vieill. ;  Bryoscopus, 
Boie;  C'haunotus,  G.  R.  Gray;  Ci adieus,  Vieill. 

The  Dicrurince  are  placed  by  Mr.  G.  R.  Gray  as  the  last  sub-family 
(the  Cth)  of  the  Ampelida; ;  and  the  Tyranninm  occupy  a  position  as 
the  third  sub-family  in  the  family  Muscicapida;. 

The  Laniada;  in  this  author's  arrangement  come  between  the  families 
Ampelida;  and  Corvida;  (the  first  family  of  his  tribe  Conirostres.  ('  List 
of  the  Genera  of  Birds.'  1840.) 

The  European  species  of  Laniada;  are  Lanii  excubitor,  meridionalis, 
minor,  collurio,  and  rufus,  the  two  last  belonging  to  the  genus 
Enneoctonus,  Boie. 

We  proceed  to  illustrate  this  family  with  the  typical  genus 

Lanius. — Bill  very  short,  strongly  hooked  ;  the  tooth  very  promi- 
nent ;  wings  moderate,  somewhat  pointed ;  tail  rounded  or  slightly 
graduated ;  lateral  toes  free  and  equal ;  claws  acute.  (Sw.) 
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Laniua  Excubitor,  Linn.,  tho  Butcher-Bird,  may  bo  taken  as  an 
example. 

Old  Male. — Head,  nape,  and  back,  fino  bright  ash  ;  a  largo  black 
baud  passing  beneath  the  eyes  and  covering  tho  orifices  of  tho  ears; 
lower  part  pure  white  ;  wings  short,  black ;  origin  of  tho  quills  and 
extremity  of  the  secondaries  puro  whito ;  two  external  tail-feathers 
white ;  tho  third  black  towards  tho  contre,  tho  fourth  terminated  by  a 
great  whito  space,  and  tho  fifth  by  a  less  extensive  space ;  the  two  middle, 
ones  entirely  black  ;  bill  and  feet  deep  black.  Length  9  or  10  inches. 

The  Young  Male  resembles  the  female. 

Female. — Upper  parts  less  bright  ash;  lower  parts  whitish,  each 
breast-feather  terminated  by  a  crescent  of  bright  ash  ;  less  whito  at 
the  extremity  of  tho  secondaries,  and  moro  black  on  tho  origin  of  the 
tail-feathers. 


Head  and  Foot  of  Butcker-Bird  (Lanius  Excubitor j. 

Varieties. — 1.  Nearly  perfect  white,  only  the  black  parts  are  lightly 
shadowed  out  by  deep  ash. 

2.  More  or  less  variegated  with  white.  (Temni.) 

This  is  the  Castrica  palombina  and  Averla  Maggiore  of  the  Italians; 
the  Pie-Grieche  Grise  and  Pie-Grisatre  of  the  French ;  Torn-Skade  ot 
the  Danes ;  Warfogel  of  the  Swedes ;  Klavert  of  the  Norwegians  ;  the 
Berg-Aelster,  Grossere  Neuutoder,  and  Gemeine  Wiirger,  of  the  Ger- 
mans; Greater  Butcher-Bird  or  Mattagess  of  Willughby;  Mountain 
Magpie,  Murdering  Pie,  Great  Gray  Shrike,  Shreek,  and  Shrike,  of  the 
British ;  and  Cigydd  Mawr  of  the  Welsh. 

In  England  this  species  is  only  an  occasional  visitor,  nor  are 
we  aware  of  any  instance  of  its  having  bred  here.  "The  Gray 
Shrike,"  says  Mr.  Yarrell,  "  has  been  obtained  in  several  southern  and 
western  counties.  In  Surrey,  Sussex,  Wiltshire,  Dorsetshire,  Devon- 
shire, Worcestershire,  and  Cheshire ;  and  I  am  informed  by  Mr. 
Thompson  of  Belfast,  that  it  has  occurred  in  one  or  two  instances  in 
the  North  of  Ireland.  A  specimen  shot  near  Belfast  is  in  the  collection 
of  Dr.  J.  D.  Marshall.  North  of  London,  it  has  been  killed  in  Suffolk, 
Cambridgeshire,  Norfolk,  Yorkshire,  Cumberland,  Northumberland, 
And  Durham.  No  Shrikes  appear  to  have  been  seen  either  in  the 
islands  of  Orkney  or  Shetland ;  but  the  Gray  Shrike  is  included 
among  the  birds  of  Denmark,  Norway,  Sweden,  Lapland,  Russia,  and 
Germany.  In  Holland  it  is  rare;  but  it  is  rather  a  common  bird  in 
France,  and  remains  there  throughout  the  year,  frequenting  woods  in 
summer  and  open  plains  in  winter.  It  is  an  inhabitant  also  of  Spain, 
Portugal,  and  Italy."  ('  British  Birds.')  Prince  C.  L.  Bonaparte  notes 
it  as  common  near  Rome  in  winter.    ('Specchio  Comparativo.') 

"This  Bird,"  writes  Willughby,  "in  the  north  of  England  is 
called  Wierangle,  a  name,  it  seems,  common  to  us  with  the 
Germans,  who  (as  Gesner  witnesseth),  about  Strasburg,  Frankfort, 
and  elsewhere,  call  it  Werkangel  or  Warkangel,  perchance  (saith  he) 
as  it  were  Wurchangel,  which  literally  rendered  signifies  a  '  suffocating 
angel.'  In  other  parts  of  Germany  it  is  called  Neghen-Doer,  that  is, 
Ninekiller  (Enneactonos),  because  it  kills  nine  birds  before  it  ceases, 
or  every  day  nine.  Our  falconers  call  it  the  Mattagess,  a  name 
borrowed  from  the  Savoyards,  which  is  by  Aldrovandus  interpreted  a 
Murthering  Pie."  Dr.  Brookes  writes  the  northern  name  differently, 
"  Called  in  Yorkshire  and  Derbyshire  the  Were-Angel."  The  food  of 
this  species,  which  haunts  bushes,  the  skirts  of  woods  and  plantations, 
consists  of  mice,  field-mice,  frogs,  small  birds,  lizards,  and  beetles. 
"Although,"  says  Willughby,  "it  doth  most  commonly  feed  upon 
insects,  yet  doth  it  often  set  upon  and  kill  not  only  small  birds,  as 
finches,  wrens,  &c,  but  (which  Turner  affirms  himself  to  have  seen) 
even  thrushes  themselves  :  whence  it  is  wont  by  our  falconers  to  bo 
reclaimed,  and  made  for  to  fly  small  birds." 

Mr.  Yarrell  states  that  the  Gray  Shrike  feeds  upon  mice,  shrews, 
email  birds,  frogs,  lizards,  and  large  insects.  In  the  '  Portraits  des 
Oyseaux'  (1557),  where,  by  the  way,  it  is  called  Falconello,  the  bird  is 
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roprosentod  upon  a  field-mouse,  with  the  following  quatrain  beneath 
its  likeness : — 

*'  Costc  Pie  cut  la  moindre  dc  corsage  : 
Au  demcurant,  ell':  vit  de  Kourid, 
RatB,  ct  MtilotH,  qui  Hont  par  tile  prld 
Panny  lea  Champa,  gaalamt  bled  ct  fourragc." 

So  that  it  seems  to  havo  been  considered  a  useful  bird  in  France. 
It  derives  its  name  of  Jiutcher  Bird  from  its  habit  of  suspending  its 
prey,  after  it  has  deprived  it  of  life,  upon  thorns,  and  so  hanging  it 
up,  as  a  butcher  does  his  meat,  upon  its  sylvan  shambles.  Mr.  Yarrell 
quotes  part  of  a  letter  from  Mr.  Doubleday  of  lipping,  who  states 
that  an  old  bird  of  this  species,  taken  near  Norwich,  in  October,  Ib'i'i, 
lived  in  his  possession  twelve  months.  It  became  very  tame,  and 
would  readily  take  its  food  from  its  master's  hands.  When  a  bird 
was  given  to  it,  it  invariably  broke  tho  skull,  and  generally  ate  the 
head  first.  It  sometimes  held  the  bird  in  its  claws,  and  pulled  it  to 
pieces  in  the  manner  of  hawks  ;  but  seemed  to  prefer  forcing  part  of 
it  through  the  wires,  then  pulling  at  it.  It  always  hung  what  it 
could  not  eat  up  on  the  sides  of  the  cage.  It  would  often  eat  threo 
small  birds  in  a  day.  In  the  spring  it  was  very  noisy,  one  of  its 
notes  a  little  resembling  the  cry  of  the  kestrel. 

In  the  '  Booke  of  Falconrie  or  Hawkinge'  (London,  1011),  we 
find  the  Matagcsso  immediately  following  '  the  Sparrowhawke ;'  and 
at  tho  end  of  'A  generall  division  of  hawks  and  bodes  of  prey,  after 
the  opinion  of  one  Francesco  Sforzino  Vyncentino,  an  Italian  gentleman 
falconer,'  we  have  the  following  account  '  of  the  Matagftsse  :' — 

"  Though  tho  matagasse  bee  a  hawke  of  none  account  or  price, 
neyther  with  us  in  any  use;  yet  neverthelesse,  for  that  in  my  division 
I  made  recitall  of  her  name,  according  to  the  French  author,  from 
whence  I  collected  sundries  of  these  points  and  documents  apper- 
taining to  falconrie,  I  think  it  not  beside  my  purpose  briefly  tc 
describe  heere  unto  you,  though  I  must  needs  confesse,  that  where 
the  hawke  is  of  so  slender  value,  the  definition  or  rather  description 
of  her  nature  and  name,  must  be  thought  of  no  great  regard;"  and 
then  the  Matagasse  is  described. 

"  Her  feeding,"  continues  Turberville,  the  writer  of  1  The  Booke,' 
"  is  upon  rattes,  squirrells,  and  lisards,  and  sometime  upon  certaine 
birds  she  doth  use  to  prey,  whome  she  doth  intrappe  and  deceive  by 
flight,  for  this  is  her  devise.  She  will  stand  at  pearch  upon  some 
tree  or  poste,  and  there  make  an  exceeding  lamentable  crye  and 
exclamation,  such  as  birdes  are  wonte  to  doe  being  wronged,  or  in 
hazarde  of  mischiefe,  and  all  to  make  other  fowles  believe  and  thinke 
that  she  is  very  much  distressed,  and  standes  needefull  of  ayde, 
whereupon  the  credulous  sellie  birdes  do  flocke  together  presently  at 
her  call  and  voice,  at  what  time  if  any  happen  to  approach  neare 
her,  she  out  of  hand  ceazeth  on  them,  and  devoureth  them  (ungrate- 
full  subtill  fowle  !)  in  requital  of  their  simplicity  and  pains.  These 
hawkes  are  in  no  accompt  with  us,  but  poor  simple  fellows  and 
peasants  sometimes  do  make  them  to  the  fiste,  and  being  reclaimed 
after  then-  unskillful  manner,  do  beare  them  hooded,  as  falconers  doe 
their  other  kinde  of  hawkes  whom  they  make  to  greater  purposes. 
Heere  I  ende  of  this  hawke,  because  I  neither  accompt  her  worthe  the 
name  of  a  hawke,  in  whom  there  resteth  no  valour  or  hardiness,  ne 
yet  deserving  to  have  any  more  written  of  her  propertie  and  nature, 
more  than  that  she  was  in  mine  author  specified  as  a  member  of  my 
division,  and  there  reputed  in  the  number  of  long-winged  hawkes.  For 
truely  it  is  not  the  property  of  any  other  hawke,  by  such  devise  and 
cowardly  will  to  come  by  their  prey,  but  they  love  to  winne  it  by 
main  force  of  winges  at  random,  as  the  round-winged  hawkes  doe,  or 
by  free  stooping,  as  the  hawkes  of  the  tower  doe  most  commonly 
use,  as  the  falcon,  gerfalcon,  sacre,  merlyn,  and  such  like,  which  doe 
lie  upon  their  wing,  roving  in  the  ayre,  and  ruffe  the  fowle,  or  kill  it  at 
the  encounter." 

With  reference  to  the  art  which  the  Matagasse  is  here  said  to  prac- 
tise in  order  to  entrap  other  birds,  a  device  attributed  to  the  Butcher- 
Bird  by  other  authors,  the  communication  of  a  writer  in  '  The 
Naturalist '  becomes  interesting.  He  states  that  his  first  acquaintance 
with  this  bird  was  occasioned  by  hearing  notes  not  entirely  familiar 
to  him,  though  they  much  resembled  those  of  the  Stonechat.  Follow 
ing  the  sound,  he  soon  discovered  the  utterer ;  and,  while  listening, 
to  his  surprise,  the  original  notes  were  discarded,  and  others  adopted 
of  a  softer  and  more  melodious  character,  never  however  prolonged  to 
anything  like  a  continuous  song. 

Sir  John  Sebright,  in  his  interesting  '  Observations  upon  Hawking,' 
when  treating  of  Passage  Hawks,  states  that  the  Slight  Falcons  (Falco 
gentilu)  which  are  brought  to  this  country  in  the  spring,  to  be  used  in 
flying  herons,  are  caught  in  the  preceding  autumn  and  winter  on  the 
heaths  near  Falconsweard,  as  they  pass  towards  the  south  and  east. 
These  hawks  are  taken,  he  tells  us,  by  placing  in  a  favourable  situation 
a  small  bow  net,  so  arranged  as  to  be  drawn  over  quickly  by  a  long 
string  that  is  attached  to  it.  A  pigeon  of  a  light  colour  is  tied  on  the 
ground  as  a  bait ;  and  the  falconer  is  concealed,  at  a  convenient  dis- 
tance, in  a  hut  made  of  turf,  to  which  the  string  reaches.  A  Butcher- 
Bird  (Lanius  Excubitor),  "that  is,  the  Warder  Butcher-Bird,  from  the 
look-out  that  he  keeps  for  the  falcon,  is  tied  on  the  ground  near  the 
hut,  and  two  pieces  of  turf  are  so  set  up  a*  to  serve  him,  as  well  for  a 
place  of  shelter  from  the  weather,  as  of  retreat  from  the  falcon.  The 
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falcouer  employs  himself  in  soma  sedentary  occupation,  relying  upon 
the  vigilance  of  the  butcher-bird  to  warn  him  of  the  approach  of  a 
hawk.  This  he  never  fails  to  do,  by  screaming  loudly  when  he  per- 
ceives his  enemy  at  a  distance,  and  by  running  under  the  turf  when 
the  hawk  draws  near.  The  falconer  is  thus  prepared  to  pull  the  net 
the  moment  that  the  falcon  has  pounced  upon  the  pigeon." 

The  nest  is  generally  built  on  trees,  and  is  framed  of  grass-stalks, 
roots,  and  moss,  with  a  lining  of  down  or  wool.  The  eggs,  from  four 
to  six,  or,  according  to  Tcmminck,  from  five  to  seven,  are  bluish  or 
grayish-white,  spotted  on  the  larger  end  with  light-brown  and  ash. 


Butcher-Cird  [Lanitu  Excubitor). 

In  captivit}1,  Bcchstcin  states  that,  if  the  bird  be  captured  when  it 
is  old,  mice,  birds,  or  living  insects  may  be  thrown  to  it,  taking  care 
to  leave  it  quite  alone,  for  as  long  as  any  one  is  present  it  will  touch 
nothing  ;  but  as  soon  as  it  has  once  begun  to  feed  freely,  it  will  cat 
fresh  meat,  and  even  become  accustomed  to  the  universal  paste.  An 
ounce  of  meat  at  least  is  eaten  at  a  meal,  and  there  should  be  a  forked 
branch  or  crossed  sticks  in  its  cage,  across  the  angles  of  which  it 
throws  the  mouse  or  any  other  prey,  and  then  darting  on  it  behind 
from  the  opposite  side  of  the  cage,  devours  every  morsel.  The  same 
author  states  that  it  may  be  easily  taken  if  a  nest  of  young  birds  cry- 
ing from  hunger  be  suspended  to  some  lime-twigs,  and  that  in  autumn 
and  winter  it  will  sometimes  dart  on  birds  in  cages  which  are  outside 
the  window.  Bechstein  further  remarks,  that,  like  the  Nutcracker, 
it  can  imitate  the  different  notes,  but  not  the  songs  of  birds.  Nothing 
is  more  agreeable,  according  to  him,  than  its  own  warbling,  which 
much  resembles  the  whistling  of  the  Gray  Parrot :  its  throat  at  the 
time  being  expanded  like  that  of  the  Green  Frog.  He  adds,  that  it  is 
a  great  pity  that  the  bird  only  sings  during  the  pairing  season,  which 
is  from  March  to  May,  and  even  then  often  spoils  the  beautiful  melody 
of  its  song  with  some  harsh  discordant  notes. 

LANIOGERUS.  [Nudibranchiata.] 

LANNER.  [FALCONiDiF..] 

LA'NSIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Meliaccce,  established  by  the  late  Dr.  Jack,  and  formed  of  the  Lansium 
of  Rumph.,  1,  p.  151,  t.  54,  which  is  the  Lansaiot  Marsden's  '  Sumatra,' 

?1.  v.  p.  101,  and  the  Langsal  or  Lanseh  of  the  natives  of  the  Malay 
slands.  Thi3  forms  one  of  the  highly-esteemed  fruits  peculiar  to  the 
Malayan  Archipelago,  or  what  was  termed  India  Aquosa  by  old  writers, 
though  unnoticed  in  many  works  where  we  might  expect  to  find  it 
fully  described.  The  genus  is  characterised  by — Calyx  deeply  5- 
parted ;  corolla  5-petalled,  petals  roundish.  The  tube  formed  by  the 
union  of  the  stamens  is  subglobose,  with  its  mouth  nearly  entire, 
having  the  10  anthers  included  within  it.  Ovary  5-celled,  cells  with 
1-2  ovules  ;  style  short,  columnar  ;  stigma  flat,  5-rayed ;  berry  cortical, 
5-celled,  5-seeded,  with  one  or  two  cells  only  perfecting  their  seed ; 
seeds  enveloped  in  a  semitransparent  pulpy  tunic  or  aril,  exalbumi- 
nous  ;  cotyledons  unequal,  peltate,  the  short  radicle  being  inserted 
into  their  centre.  The  Lanseh  forms  a  moderate-sized  tree  with 
tomentose  branches.  Leaves  alternate,  pinnate;  leaflets  7  to  9,  alter- 
nate, short-pedicelled,  elliptic-oblong,  very  smooth ;  the  young  leaves 
are  pubescent  on  the  under  surface  ;  stipules  none ;  racemes  springing 
from  the  trunk  and  naked  branches,  at  first  suberect,  afterwards 
drooping  by  the  weight  of  the  fruit.  The  fruit  is  of  an  agreeable 
taste,  according  to  Marsden,  though  the  skin  contains  a  colouring 
juice,  extremely  bitter,  and  which  is  apt  to  taint  the  fruit  if  not 
opened  with  care. 

The  Ayer-Ayer  is  another  fruit  so  nearly  resembling  the  Lanseh  in 
most  particulars  that  Dr.  Jack,  hesitating  to  rank  it  as  a  species, 
mentions  it  as  a  permanent  and  well-marked  variety  under  the  name 
var.  J3.  L.  aqueum.    The  fruit  of  the  Ayer-Ayer  is  rounder,  and  the 


pulp  more  watery,  and  dissolves  more  completely  in  the  mouth  thou 
the  Lanseh.  Both  are  highly  esteemed  by  the  Malays,  and  are  equally 
agreeable  to  the  European  palate.  The  juicy  envelope  of  the  seeds  is 
the  part  eaten,  and  the  taste  is  cooling  and  pleasant.  ('  Linnean 
Transactions,'  xiv.  p.  114.) 

LANTA'NA,  a  genus  of  Plants  belonging  to  the  natural  order 
Vcrbenacca,  named  from  une  of  the  old  names  of  Viburnum,  which 
some  of  the  species  somewhat  resemble  in  habit.  They  are  often 
stated  to  bo  confined  to  America,  but  a  species  is  found  in  Arabia,  and 
two  in  India.  They  form  small  or  moderate-sized  shrubs,  often  with 
rugose  aromatic  leaves,  and  a  somewhat  peculiar  odour  in  the  clustered 
flowers,  which  are  either  pink,  yellow,  white,  or  changeable.  Piso 
states  that  three  species,  which  are  confounded  together  in  Brazil 
under  the  name  Camara,  are  there  used  for  making  medicated  baths 
for  diseases  of  the  skin.  Martius  states  that  the  flowers  of  some  species 
are  employed  for  making  demulcent  drinks  in  catarrhal  affections. 
L.  macrophylla  is  employed  in  infusions  as  a  stimulant,  and  L.  pseudo- 
Thca  as  a  substitute  for  tea. 

LANTERN-FLY.  ■  [Fulqora.] 

LAOMEDEA,  a  genus  of  Polypifcra,  established  by  Lamouroux  to 
include  species  ranked  by  previous  writers  as  belonging  to  Sertidaria. 

[Hydroida] 

LAPIS-LAZULI.  [Lazcxite.] 
LAPLYSIA.  [Tectibranciiiata.] 

LAPPA,  a  genus  of  Plants  belonging  to  the  natural  order  Composite, 
the  sub-order  Tubulijlorw,  the  tribe  Scnccionidem,  and  the  sub-tribe 
Carduinece.  It  has  an  equal  and  many-flowered  homogamous  head,  a 
globose  involucre,  with  imbricated  coriaceous  scales.  The  receptacle 
is  rather  fleshy,  flat,  and  with  stiff  fringes;  the  corollas  are  5-cleft, 
regular,  and  with  a  10-nerved  tube;  the  stamens  have  papillose  fila- 
ments, with  anthers  terminating  in  filiform  appendages;  the  fruit  is 
oblong,  laterally  compressed,  smooth,  and  transversely  wrinkled. 

L.  minor  has  a  tapering  fleshy  root,  an  erect  stem,  3  feet  or  more 
in  height,  solid,  leafy,  round,  and  with  many  wide-spreading  branches; 
the  leaves  are  stalked,  broad,  heart-shaped,  and,  beiDg  3-ribbed  at  the 
base,  somewhat  hoary  and  downy  beneath ;  the  florets  are  axillary, 
with  their  anthers  and  stigmas  purple.  When  in  flower  the  involucre 
readily  breaks  from  the  stalk,  and  is  known  in  the  country  by  the 
name  of  a  Bur.  It  adheres  to  the  coats  of  animals  and  the  hair  and 
clothing  of  those  who  pass  by,  and  it  is  almost  impossible  to  become 
free  from  it  without  breaking  the  scales  asunder  and  scattering  the 
fruit.  The  root  is  reckoned  tonic,  aperient,  and  diuretic.  It  has  had 
some  reputation  in  the  form  of  a  decoction  in  rheumatism  and  diseases 
of  the  skin.  Sir  Robert  Walpole  recommends  it  as  a  remedy  in  gout, 
and  some  have  used  it  as  an  excellent  substitute  for  sarsaparilla.  The 
fruit  is  bitter  and  slightly  acid,  and  has  been  prescribed  as  a  diuretic. 
It  grows  in  waste  places  throughout  Europe  and  the  west  of  Asia. 

L.  major  and  L.  tomcntosa  are  species  which  are  found  in  Germany 
and  Switzerland,  but  are  not  used  in  the  arts  or  in  medicine. 

(Lindley,  Flora  Medico, ;  Koch,  Synopsis  Flora;  Germanicw.) 

LA'PSANA,  a  genus  of  Plants  belonging  to  the  natural  order 
Compositw,  the  sub-order  Liguliflorm,  the  tribe  Achoracea,  and  the 
sub-tribe  Lampsana.  There  is  but  one  British  species  of  this  genus — 

L.  communis,  Nipple-Wort.  It  has  dentate  or  lobed  stalked  leaves, 
the  lower  leaves  lyrate;  the  involucres  glabrous  and  angular;  the 
stem  panicled.  The  stem  is  from  one  to  three  feet  in  height,  branched 
above,  with  yellow  small-headed  florets.  It  is  found  in  waste  uncul- 
tivated land,  and  derives  its  common  name  from  its  reputation  in 
village  medicine  as  a  soothing  application  to  inflamed  nipples,  and  is 
used  in  many  of  our  provinces  as  an  external  application  in  wounds 
and  ulcerations. 

L.  fctfida  is  a  species  of  this  genus  which  grows  in  Switzerland  and 
the  regions  of  the  Alps. 

(Babington,  Manual  of  British  Botany;  Koch,  Synopsis  Flora 

Germanicaj.) 

LAPWING.  [CHARADRIAD2E.] 

LARCH.  [Abies.] 

LARDIZA'BALA,  a  genus  of  Plants  belonging  to  the  natural  order 
Menispermacece,  and  named  by  Ruiz  and  Pavon  after  Michael  Lardizala, 
of  Uribe,  a  Spanish  naturalist.  It  has  dioecious  and  polygamous 
flowers.  The  sepals  and  petals  disposed  in  a  ternary  order  in  2  or  3 
series.  The  stamens  6,  monadelphous ;  berries  3-  or  C-celled,  the  cells 
many-seeded.  The  pulp  of  the  fruit  sweet  and  eatable.  It  has  leaves 
2-3  ternate ;  the  leaflets  oblong,  acute,  unequal  at  the  base,  a  little 
toothed ;  two  large  unequally  cordate  bracts  situated  at  the  base  of 
the  peduncle.  Thi3  plant  is  a  twining  shrub,  a  native  of  Chili  in 
woods  at  Concepcion,  also  in  Peru  about  Arauco.  It  has  an  eatable 
fruit,  which  is  gathered  and  sold  in  the  markets  of  Chili  and  Peru. 
The  pulp  of  the  fruit  is  sweet  and  grateful  to  the  taste.  It  is  called  in 
Peru  Aguil-boguil  and  Guilbogui;  and  in  Chili  by  that  of  Coquilvochi. 
L.  triternata  and  L.  trifoliata  are  climbing  plants,  natives  of  Chili  and 
Peru,  but  their  fruits  are  not  eaten.    (Don,  Dichlamydeous  Plants.) 

LARDIZABALACE/E,  Lardizabalads,  a  small  natural  order  of 
Plants,  containing  7  genera  and  15  species.  The  species  are  twining 
smooth  shrubs  with  alternate  compound  leaves,  without  stipules. 
Racemes  solitary  or  clustered ;  flowers  coloured  white,  lilac,  purple,  or 
deep  yellow,  sometimes  fragrant.  The  sepals  of  the  male  plant  are  3  or  6 
in  2  rows,  deciduous ;  petals  6  in  2  rows,  opposite  the  sepals,  the  inner 


3IS 


onos  smaller,  or  gland-like,  or  absent.  Stamens  0,  opposite  the  petals; 
filaments  united  into  a  tube,  or  even  distinct ;  anthers  turned  out- 
wards, rarely  inwards,  2-colled,  opening  by  a  longitudinal  slit.  Tho 
female  flowers  as  before,  but  larger,  with  0  very  imperfect  stamens. 
Carpels  distinct,  3,  rarely  G  or  9,  1-celled,  with  a  short  stylo  and  a 
single  stigma.  Two  of  the  genera  inhabit  tho  cooler  parts  of  South 
America,  tho  remainder  are  from  the  temperate  parts  of  China. 
lhirasaia  is  the  only  tropical  form.  These  plants  appear  to  bo  harmless. 
Some  of  them  aro  eaten  by  tho  natives  of  Japan  and  India. 
LARDIZABALADS.    [Lakdizabalai  i:  D.  | 

LA'RIDiE,  the  namo  given  by  Leach  to  tho  family  of  Birds 
vernacularly  known  as  Sea-Uulls,  Sea-Mews,  or  Gulls,  belonging  to 
Mr.  Vigors's  fifth  order  Natalores. 

Willughby,  in  his  '  Ornithology,'  under  his  section  (vi.)  '  Of  Soa- 
Gulls,  called  in  Latino  Lari,'  says  in  his  first  chapter  of  that  section 
entitled  'Of  Gulls  in  General' — "Gulls  are  a  whole-footed  fowl,  with 
an  indifferent  long,  narrow,  sharp-pointed  bill,  a  little  crooked  at  tho 
end;  oblong  nostrils  ;  long  and  strong  wings  ;  short  legs;  small  feet 
(for  they  do  not  swim  much) ;  a  light  body,  but  invested  with  many 
and  thick-set  feathers  ;  a  carrion  carkass,  tho  fat  that  is  sticking  to 
the  skin  (as  in  other  birds) ;  much  upon  the  wing,  very  clamorous, 
hungry,  and  piscivorous. 

"These  we  divide  into  two  kinds: — 1st,  tho  greater,  which  have 
tails  composed  of  feathers  of  equal  length,  and  an  angular  prominency 
or  knob  on  the  lower  chap  of  the  bill  underneath  to  strengthen  it, 
that  they  may  more  strongly  hold  fishes  ;  2nd,  the  lesser,  which  have 
a  forked  tail,  and  no  knob  on  the  bill  (or,  he  adds  in  a  marginal  note, 
'  but  a  very  small  one').  Both  kinds  may  be  divided  into  pied  or 
particoloured,  and  gray  or  brown." 

Willughby  places  the  Gulls  between  the  '  Douekers,  or  Loons, 
called  in  Latino  Colymbi,'  and  the  '  whole-footed  birds  with  broad 
bill*,'  the  first  members  of  which  aro  'tho  Goose-kind,'  commencing 
with  the  Swan. 

Ray's  'Synopsis'  places  the  Gulls  between  the  Colymbi  and  tho 
'  Aves  Palmipedes  rostro  in  extremo  adunco,  non  serrato,'  Avis 
Diomedea  (Albatross),  Shearwater,  Puffinus,  &c. ;  and  he  describes 
them  as  "  Palmipede  Birds,  with  a  narrow,  sharp,  but  not  hooked 
(adunco)  bill,  long-winged,  and  much  given  to  flight  (volaticoc),  called 
Lari,  in  English  Guls  or  Sea-Mews,  and  in  some  places  Sea-Cobs," 
with  the  following  definition : — "  The  marks  of  Gulls  are  a  strong, 
oblong,  narrow,  and  acute  bill,  which  is  a  little  curved  at  the  extre- 
mity, but  in  the  smaller  species  straighter;  nostrils  oblong ;  wings 
oblong  and  strong  ;  feet  small ;  body  very  light,  clothed  with  many 
and  thick  feathers ;  and  to  be  clamourous,  much  on  the  wing,  hungry, 
and  piscivorous." 

He  divides  the  Gulls  into  three  sections,  namely  : — ■ 

1.  The  Three-Toed  Gulls,  'Lari  tridactyli,  seu  postico  digito 
carentes ;' 

2.  Four-Toed  Gulls,  'Laritetradactyli,  seu  postico  digito  donati,  and 

3.  Fork-Tailed  Gulls,  'Lari  minores,  cauda  forcipata'  (Terns,  &c). 
Brisson  placed  in  bis  twenty-third  order  (consisting  of  birds  with 

four  toes,  the  three  anterior  joined  together  by  membranes  and  the 
posterior  separate,  and  with  a  toothless  bill),  the  Gulls,  Petrels,  Puffins, 
Terns,  Sea-Skimmer,  or  Rhyncopsalia  (Rhynchops,  Linn.).  &c. 

The  second  division  of  the  third  order  (Anseres)  of  Linnaeus  consists 
of  those  web-footed  water-fowl  which  bave  an  edentulous  bill,  and 
the  following  are  the  genera  of  that  order  : — Rhynchops,  Diomedea, 
A  lea,  Procellaria,  Pelccanus,  Lams,  Sterna,  and  Colymbus. 

M.  Lacepcde's  second  sub-class  of  birds  consists  of  those  which 
bave  the  lower  part  of  the  leg  denuded  of  feathers,  or  many  toes 
\inited  by  a  large  membrane.  The  first  division  of  this  s-jb-class 
comprises  those  birds  which  have  three  anterior  toes,  and  one  toe  or 
none  behindi  In  the  first  sub-division,  the  first  order  (the  twenty- 
second  reckoning  from  the  beginning),  consisting  of  palmiped  water- 
birds  with  a  hooked  beak,  we  find  Diomedca  and  Procellaria,  among 
other  genera ;  and  in  the  third  (twenty-third  reckoning  from  the 
beginning)  are  placed,  also  among  other  genera,  Rhynchops.  In  the 
fourth  (twtnty-fifth  reckoning  from  the  beginning),  with  a  straight 
and  slender  bill,  we  have  the  genus  Sterna  ;  and,  in  the  nest  but  one 
(twenty-seventh),  bill  tumid  (bee  renfle),  we  have  the  genus  Lams, 
the  intervening  genus  being  Recurvirostra  (Avosets). 

M.  Dum^ril's  third  family  (twenty-second  in  the  series),  consists  of 
the  long-winged  Palmipiedes,  and  includes  Rhynchops,  the  Terns,  the 
Avosets,  the  Petrels,  the  Albatrosses,  and  the  Sea-Mews. 

In  the  method  of  M.  Meyer,  we  find  the  first  sub-order  (Conirostres) 
of  his  eleventh  order,  Natatores,  comprising  among  other  genera  those 
of  Sterna,  Lams,  and  Lestris. 

The  Long-Winged  Natatores  (Longipennes)  of  Illiger  consist  of  the 
genera  Rhynchops,  Sterna,  Larus,  and  Lestris  ;  and  his  Natatores  with 
tubular  nostrils  ( Tubinares),  of  Procellaria,  Haladroma,  Pachypttia, 
and  Diomedca. 

Cuvier's  Long-Witiged  Palmipedes  comprise  the  Petrels,  Albatrosses, 
Gulls,  Terns,  and  Rhynchops. 

The  fourth  family  (Pelagians)  of  M.  Vieillot's  first  tribe  (Teleopodes) 
of  the  order  Natatores  consist  of  Stcrcoraria,  the  Gulls,  Terns,  and 
Rhynchops. 

M.  Temminck  places  the  whole  of  the  Palmipedes  in  one  order. 

M.  De  Blainville's  Natatores  consist  of  the  Macropteres  (Gulls),  the 


SyphonorhinienH  (Petrels),  tho  Cryptorhiniens  (Pelican*),  and  tho 
Colymbiens.  In  his  method  an  doveloped  by  M.  Lhenninier,  the  Gulls 
{Larus)  and  the  Petrels  {Procellaria)  are  placed  in  his  first  sub-class, 
or  Normal  liirds. 

Mr.  Vigors  ('Natural  Affinities  that  connect  tho  Orders  and  Families 
of  Birds,'  '  Linn.  Trans.,'  vol.  xiv.)  states  that  Phaeton,  a  genus 
belonging  to  tho  immediately  preceding  family  (Pelecaniila:),  bears  a 
considerable  resemblance  in  general  appearance  and  habits  to  Sterna, 
belonging  to  tho  succeeding  family  of  Laridce,  the  structure  of  their 
foot  alono  effecting  a  separation  between  them.  Even  here  however, 
ho  remarks,  we  may  observe  the  gradation  that  exists  between  the  feet 
of  the  two  families  ;  tho  web  that  unites  the  toes  of  the  Tropic-Bird, 
as  well  as  of  the  Fiigato-Bird,  being  but  half  tho  size  of  that  of  tho 
Pelecanidce  in  general ;  and  thus  their  foot  preserves  a  connection  with 
that  of  the  Terns,  where  tho  same  membrane  is  equally  contracted. 
"  We  thus,"  continuos  Mr.  Vigors,  "  enter  the  family  of  Laridce  by 
means  of  Sterna,  with  which  Rhynchops  (Linn.)  most  intimately 
accords  in  habits  and  external  characters,  notwithstanding  the  dissi- 
militude of  the  bill.  Tho  Sterna  Anylica,  or  Gull-Billed  Tern  of 
Colonel  Montagu,  conducts  us  from  those  genera  to  tho  groups  which 
compose  the  Liuna)an  Liarus,  now  justly  subdivided  into  two  genera, 
tho  Lestris  (111.),  and  Lams  of  authors.  From  this  group  we  are  led 
to  tho  genera  Diomedea  (Linn.)  and  Haladroma  (111.),  which  aro 
characterised  by  the  absence  of  the  hind  toe,  by  means  of  the  species 
Lams  tridactylus  (Lath.),  where,  though  the  hind  toe  is  not  absolutely 
deficient,  as  might  be  inferred  from  the  specific  name,  there  appears 
but  the  rudiment  of  one,  or  rather  a  stump  without  a  nail.  The 
last-mentioned  genus,  Haladroma,  originally  belonged  to  the  Procel- 
laria (Linn.),  and  was  separated  from  it  by  its  tridactyle  foot.  Even 
in  this  character  however  it  forms  a  passage  from  Larus  to  the  groups 
that  compose  the  genuine  Procellaria,  all  of  which  are  distinguished 
by  the  singular  peculiarity  of  having  no  true  bind  toe,  but  a  nail 
adhering  to  tho  tarsus  in  its  place.  We  thus  arrive  at  the  Petrels, 
separated  into  the  groups  of  the  Procellaria  (Auct.),  Paehyptila  (I1L), 
Puffinus  (Ray),  and  the  section  denominated  by  M.  Temminck  Les 
Petrels  Herondelles.  These  two  latter  groups  appear  to  lead  us  back 
to  the  Terns,  or  Sea-Swallows,  from  whence  we  started.  The  whole 
of  this  family,  which  corresponds  with  the  Lowjipewnes  of  M.  Cuvier, 
is  distinctly  characterised  by  the  strength  and  expansiveness  of  their 
wings,  with  the  aid  of  which  they  traverse  immeasurable  tracts  of 
the  ocean  in  search  of  their  food,  and  support  their  flight  at  consider- 
able distances  from  laud,  seldom  having  recourse  to  their  powers  of 
swimming.  We  may  thus  discern  the  gradual  succession  by  which 
the  characters  peculiar  to  the  order  descend  from  the  typical  groups 
that  swim  and  dive  well  and  frequently,  but  make  little  use  of  their 
wings  for  flight,  to  the  present  groups,  which  are  accustomed  to  fly 
much,  but  seldom  employ  their  powers  of  swimming,  and  never  dive. 
The  family  of  Laridce  may  thus  be  observed  to  stand  at  the  very 
extremity  of  the  order ;  and  it  assumes,  as  I  have  already  observed, 
in  conjunction  with  the  other  extreme  groups,  much  of  the  habits  of 
the  land  birds.  A  portion  of  the  group  before  us,  the  Petrels,  seem 
even  to  employ  their  feet  in  their  own  element  as  if  on  laud,  walking 
as  it  were  on  the  surface  of  the  waters.  We  have  thus  arrived  at  the 
termination  of  the  last  family  of  the  order,  and  have  to  look  for  it3 
connection  with  the  first.  This  link  is  immediately  supplied  by  the 
before-mentioned  genus,  Paehyptila,  in  which  tho  bill,  broad  and 
depressed  at  the  base,  assumes  the  character  of  that  of  the  Anatidw. 
There  is  indeed  a  considerable  approximation  and  interchange  of 
character  between  the  two  groups.  The  bill  of  some  species  of  Anser 
may  be  observed  to  become  gradually  les3  broad  and  more  compressed, 
so  as  to  bring  them  closely  to  the  Petrels ;  while  again  the  web  that 
connects  their  toes  is  equally  curtailed  in  extent,  until  in  one  species, 
the  Semipalmated  Goose  of  Dr.  Latham,  figured  in  the  supplement 
to  his  '  Synopsis,'  we  may  observe  no  greater  web  than  may  be  seen 
among  many  of  the  Sternce.  On  the  other  hand,  the  same  membrane 
is  so  extended  in  some  of  the  Petrels,  as  to  equal  the  most  dilated 
web  observable  among  the  Anates.  We  may  also  add  that  the 
divisions  of  the  Procellaritc,  as  they  approach  the  Anatidce,  become 
gradually  more  nocturnal  in  their  habits,  and  thus  adopt  a  character 
common  to  a  great  portion  of  the  latter  family.  Here  then  in  the 
fifth  and  last  order  of  birds  we  perceive  the  families  of  which  it  is 
composed  following  each  other  in  a  regular  series  of  affinities,  which 
returns  into  itself  with  a  continuity  similar  to  that  which  has  been 
equally  apparent  in  every  other  great  department  of  the  class." 

M.  Latreille  places  the  Gulls,  Puffins,  Pelecanoides,  Petrels,  Alba- 
trosses, Terns,  Noddies,  Paehyptila,  and  Rhynchops,  in  his  third  family 
{Longipennes),  of  his  seventh  order  {Palmipedes),  belonging,  with  the 
Echassiers  {GraUatores),  to  his  second  section,  Aquatic  Birds. 

Prince  C.  L.  Bonaparte,  in  his  '  Tabella  Analitica  de'  Generi ' 
('Specchio  Comparative '),  makes  the  Longipennes  the  first  family  of 
his  order  Anseres.  He  divides  the  family  into  two  sections  : — 
1,  '  Narici  senza  margine  rilevato,'  consisting  of  the  genera  Rhynchops, 
Sterna,  Larus,  and  Lestris ;  2,  '  Narici  tubulose,'  containing  the  genera 
Procellaria  and  Diomedea. 

M.  Lesson,  in  his  'Projet,'  makes  the  Palmipedes  {Natatores)  his 
eighth  order,  being  the  third  of  his  second  section,  Aquatic  Birds. 
In  the  '  Table  Mdthodique,'  at  the  end  of  his  '  Manuel,'  his  fourth 
family  of  Palmipedes  is  named  Laridce,  and  consists  of  the  genera 
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Sterna,  Rhynchops,  Larus,  Slercorarius,  Diomedeu,  Ualadroma,  Proc.d- 
laria,  Pachyptila,  Pujfinus,  and  Thalassidroma.  Tho  family  is 
ranged  by  M.  Lesson  between  the  Pelecanidce  and  the  Anatidce, 
which  form  his  last  family. 

Mr.  Eyton,  in  his  'Catalogue  of  British  Birds,'  enumerates  the 
following  genera  and  sub-genera  as  constituting  the  family  of  Lonyi- 
pennata  :  —  Genus,  ProceUaria,  Linn. :  sub-genera,  Puffinus,  Ray  ; 
Fulmwrns,  Stephens ;  Thalassidroma,  Leach.  Genus  Lestris,  Temm. ; 
genus  Larus,  Linn. :  sub-genera,  Rissa,  Leach ;  Larus,  Stephens  : 
Chroicoccphalus,  Eyton ;  Xema,  Leach ;  Sterna,  Linn. ;  and  Anous, 
Leach. 

Mr.  Swainson,  who  refers  to  Mr.  Vigors's  arrangement  above 
noticed,  speaks  of  the  Laridce  as  constituting  a  much  more  numerous 
family  than  either  of  the  three  Colymbidcc,  Alcidce  (Alcadce),  or  Peli- 
canidce  (Pelecanidce)  previously  adverted  to  by  him.  The  structure 
of  the  Laridce  too  he  considers  to  be  more  perfect  in  a  general  sense, 
although  inferior  in  that  particular  construction  which  constitutes  the 
perfection  of  the  order,  namely,  the  power  of  swimming  and  diving. 
The  wings,  he  remarks,  are  very  long ;  and  the  feet,  although  webbed, 
enable  these  birds  to  walk  about  with  perfect  ease  on  the  shore  in 
Bearch  of  food  ;  the  hind  toe  is  very  small,  sometimes  wanting  ;  but 
the  legs  are  nearly  as  long  as  in  some  of  the  Wading  Birds,  of  which 
he  considers  them  to  be  the  representatives.  The  bill  he  notices  as 
being  slender,  much  compressed,  and  as  gradually  but  not  abruptly 
bent.  After  referring  to  their  gregarious  and  omnivorous  habits, 
their  tolerable  facility  of  swimming,  their  inability  to  dive,  and  their 
great  power  of  flight,  Mr.  Swainson  notices  the  genera  in  the  following 
order,  and  expresses  his  views  in  the  following  terms  : — 

"  Tho  Terns,  or  Sea-Swallows  (Sterna),  constitute  tho  fissirostral  type ; 
they  have  remarkably  long  wings  and  slender  bills  ;  tho  tail  is  forked ; 
and  the  plumage  generally  is  a  of  a  delicate  pearl-white,  with  more  or 
less  black  upon  tho  head  :  the  species  are  numerous,  and  occur  in 
both  hemispheres.  The  extraordinary  genus  Rliynchops,  or  Skimmer, 
although  possessing  much  of  the  general  habits  of  the  terns,  is 
eminently  distinguished  by  the  singular  form  of  its  bill,  the  upper 
mandible  of  which  is  considerably  shorter  than  the  under,  and  appears 
as  if  one-third  of  the  length  had  been  broken  off :  three  species  have 
been  described,  to  which  we  add  a  fourth  :  they  skim  over  the  surface 
of  the  ocean  with  great  swiftness,  and  scoop  up  small  marine  insects 
and  other  animals.  The  True  or  Typical  Gulls  (Larus)  are  a  numerous 
race,  dispersed  in  every  clime,  and  so  closely  resembling  each  other 
in  plumage,  that  many  of  the  species  are  even  now  but  imperfectly 
understood ;  they  bear  a  close  resemblance  in  general  appearance  to 
the  terns,  but  the  bill  is  stronger,  and  the  upper  mandible  much  more 
curved  towards  the  end  :  many  are  of  large  size  ;  and  all  are  vora- 
cious devoured  of  fish,  and  of  every  marine  animal,  dead  or  alive, 
which  is  cast  upon  the  shore  ;  they  particularly  abound  in  northern 
latitudes,  but  seem  to  range  over  the  whole  world  of  waters.  The 
Parasitic  Gulls  (Lestris)  are  the  raptorial  representative,  and  are  almost 
confined  to  cold  regions ;  they  are  known  by  their  stronger  conforma- 
tion, their  different  shaped  bill,  and  the  rough  scales  upon  their  feet ; 
these  birds,  like  the  frigate  cormorants,  derive  their  chief  supply  of 
food  by  robbing  their  more  feeble  congenei'3 ;  they  pursue  the  largegt 
gulls,  and  make  them  disgorge  or  relinquish  their  hard-earned  game. 
The  black-toed  and  the  arctic  gulls  belong  to  this  group,  and  both  are 
occasionally  seen  on  the  northern  shores  of  Britain.  The  genus 
Diomedia  (Diomedea)  includes  the  well-known  and  gigantic  albatrosses, 
the  most  powerful  and  bulky  of  the  whole  family ;  they  are  oceanic 
birds,  living  almost  constantly  out  at  sea,  but  are  more  particularly 
abundant  in  the  Pacific  Ocean :  we  have  no  examples  in  Britain,  or 
indeed  in  Europe  :  the  extent  of  their  outspread  wings  is  enormous, 
yet  their  flight,  except  in  stormy  weather,  is  by  no  means  lofty  ;  like 
all  the  rapacious  birds  of  the  ocean,  they  are  most  voracious,  and  their 
flesh  is  rank  and  repulsive.  The  genus  Ualadroma  comprises  such 
of  the  albatrosses  as  have  the  bill  more  resembling  that  of  the  petrels, 
while  they  agree  with  the  former  in  being  destitute  of  a  hind  toe ; 
but  only  one  or  two  species  have  as  yet  been  clearly  ascertained.  The 
True  Petrels  (ProceUaria)  have  the  lower  mandible  truncated ;  we  have 
a  native  example  of  this  genus  in  the  Fulmar  (P.  glacialis),  but  nearly 
all  the  rest  inhabit  the  antarctic  regions ;  they  are  continually  out  at 
sea,  even  in  the  most  violent  storms  ;  Cuvier  mentions  that  their 
French  name  of  Petit  Pierre  is  derived  from  their  habits  of  walking 
on  the  water  by  the  help  of  their  wings.  The  Shear-Water  Petrel  and 
some  others  have  been  separated  under  the  very  objectionable  name 
of  Puffinus,  from  the  different  construction  of  their  nostrils  and  of 
the  lower  mandible :  there  is  one  species,  the  English  Puffin  (P. 
Anglorum,  Tern.),  which  appears  to  be  confined  to  the  northern  coasts 
of  Scotland.  The  genus  Thalassidroma,  Vig.,  differs  from  the  other 
petrels,  by  having  the  legs  longer  and  the  bill  somewhat  shorter  :  it  is 
composed  of  those  small  birds  well  known  to  sailors  by  the  vulgar 
name  of  Mother  Cary's  Chickens.  We  may  here  also  mention  the 
sub-genns  Pachyptila,  as  being  that  form  which,  of  all  this  family, 
shows  the  nearest  approach  to  the  Anatidce,  with  which  we  commenced 
the  circle :  the  bill  retains  the  general  form  of  the  petrels,  but  the 
base  is  considerably  dilated,  and  its  inner  margins  are  found  to  be 
furnished  with  teeth-like  laminee.  The  most  aberrant  type  of  the 
Laridce  appears  to  be  the  genus  Dromas  of  Paykull,  along-legged  bird 
analogous  to  the  flamingos :  this  we  have  never  yet  seen,  but  Tem- 


miuck  and  others  consider  it  has  an  affinity  with  the  terns.  Tho 
circle  of  the  Laridai,  no  less  than  that  of  the  natatorial  order,  ha3 
now  been  traced,  and  we  cau  only  regret  that  our  limited  space  prevents 
us  from  laying  before  the  reader  some  of  the  very  many  analogies  by 
which  this  arrangement  is  confirmed." 

In  the  '  Synopsis '  at  the  end  of  the  same  volume,  Mr.  Swainson 
makes  the  Gulls  a  sub-family  under  the  name  of  Laridce,  with  this 
definition  :  "Feet  lengtnened,  formed  both  for  walking  and  swim- 
ming;" the  sub-family  consists  of  the  following  genera  and  sub- 
genera :—Sterna  (Terns),  including  Sterna,  Linn. ;  Thalassites,  Sw. ; 
Phaeton,  Linn. ;  Rhynchops,  Linn. ;  and  Oavia,  Brisson  ;  Larus,  Linn. 
(Gulls) ;  Lestris,  111.  (Jager) ;  Diomedea,  Linn.  (Petrels),  including 
ProceUaria,  Diomedea,  Linn.  (Albatross) ;  Ualadroma,  111. ;  Thalassi- 
droma, Vig. ;  Pachyptila,  111. ;  and  Dromas,  Paykull. 

Having  given  a  general  sketch  of  the  views  of  authors  respecting 
this  extensive  family,  we  shall  here  confine  ourselves  to  the  Gulls 
only,  includiug  in  that  term  the  genera  Xema,  of  Leach ;  Larus,  of 
Linn;eus  ;  and  Lestris,  of  Temminck. 

Xema  (Leach). — Bill  short,  slender,  straight,  laterally  compressed, 
its  tip  bent  down ;  the  lower  mandible  somewhat  angulated  beneath  ; 
nostrils  very  slender,  linear ;  legs  slender  ;  tibia}  naked  on  the  lower- 
part ;  tail  forked.    (Gould.)    Length  about  14  inches. 

X.  ridibundus  (Larus  ridibundus,  Linn.).  Summer  plumage. — 
Bill  naked,  skin  round  the  eye,  legs  and  feet,  lively-red ;  head  and 
throad  deep-brown,  between  chocolate-colour  and  black ;  shoulders 
and  back  gray  ;  outer  edges  of  the  cuiills  (with  the  exception  of  that 
of  the  first,  which  is  black)  white,  extremities  of  all  but  the  first 
black,  slightly  tipped  with  white;  rump,  tail,  and  under  surface, 
white. 

Winter  plumage  like  summer  plumage,  saving  the  head,  which  is 
gradually  changed  from  the  deep  colour  above-mentioned  to  pure 
white,  by  a  process  which  Mr.  Yarrell  has  proved  to  be  different  from 
moulting.    ('  Trans.  Zool.  Soc.,'  vol.  i.  p.  13.) 

Young  of  the  Year. — Colour  of  bill  and  tarsi  more  obscure  ;  top  of 
the  head  and  ear-coverts  mottled  with  brown,  which  is  also  the  colour 
of  tho  back  and  shoulders,  each  feather  having  a  lighter  margin ;  tail 
broadly  edged  with  black.  (Gould.) 


Xema  ridibundus  (adult  in  summer  plumage,  and  young  of  the  year).  Gould. 

This  bird  is  the  Mouette  Rieuse  ou  a  Capuchon  Brun  of  the 
French ;  Gabbiano  cinerizio  col  Rostro  e  colli  Piedi  rossi,  Gaimonc, 
and  Corvo  Bianco,  of  the  Italians  ;  Laughing  Gull,  Pewit,  or  Blackcap, 
Sea-Crow,  and  Mire-Crow,  of  the  English ;  Yr  Wilan  Benddu  of  the 

Welsh. 

The  old  birds  in  their  complete  winter  plumage  are,  Larus  cine- 
rarius,  Gmel. ;  L.  procdlosus,  Bechst. ;.  La  Petite  Mouette  Cendree, 
Briss. ;  Die  alte  Lachmeve  im  Winter  Kleide,  Leisler,  &c.  ;  Kleive  Zee- 
meeuw,  Sepp. ;  Gabbiano  Cenerino,  and  Gabbiano  Moretta,  'Stor  degl. 
Ucc. ; '  and  Red-Legged  Gull  of  Latham. 

In  the  summer  or  nuptial  plumage  the  bird  is  Larus  ridibundus, 
Linn.,  Gmel. ;  Mouette  Rieuse  a  Pattes  Rouges,  Briss. ;  La  Mouette 
Rieuse,  Buff. ;  Schwarzkopfige  Meve,  Bechst.,  &c. ;  Bruinkop  Meeuw, 
Sepp. ;  Gabbiano  Moretta,  '  Stor.  degl.  Ucc. ; '  and  Black-Headed  Gull 
of  Latham. 

The  young  of  the  year  are  Sterna  obscura,  Brown  Tern,  and  Brown 
Gull  of  Latham. 

The  young  in  their  moult  and  in  winter  are,  Larus  erythropus, 
Gmel. ;  La  Petite  Mouette  Grise,  Briss. ;  Larus  canescens,  Bechst. ; 
Red-Legged  Gull ,  Penn.  '  Arct.  Zool. ; '  Brown-Headed  Gull  and  Red- 
Legged  Gull  variety,  Latham.  (Temm.) 

The  food  of  this  species  consists  principally  of  insects,  worms, 
spawn,  and  fry,  and  small  fishes.  In  habits  it  resembles  generally 
the  other  Gulls,  but  it  walks  better.  The  nest,  contrary  to  the  nidifi- 
cation  of  the  other  Gulls,  which  generally  form  their  nests  on  the 
ledges  of  rocks  near  the  sea,  is  placed,  as  is  the  case  with  other  Xemct, 
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in  low  situations,  such  aa  meadows  in  tlio  neighbourhood  of  tho  sea 
or  actuaries,  among  the  herbage  on  tho  ground.  The  eggs,  which  vary 
much,  are  generally  of  a  deopish  olive,  sprinkled  with  large  brown 
and  blackish  spots. 

They  inhabit  rivers,  salt  lakes,  and  fresh-waters ;  in  winter  only  on 
tho  shores  of  tho  sea;  a  bird  of  passage  in  Germany  and  France; 
very  abundant  in  Holland  at  all  seasons  of  tho  year.  (Temminck.) 
Mr.  Selby  says  that  in  Britain  they  are  very  regular  in  their  migratory 
movements  (for  such  their  departure  to  and  from  tho  sea-coast  may 
properly  be  termed),  and  that  their  return  in  spring  may,  in  some 
cases,  be  calculated  upon  almost  to  a  day. 

Selby  speaks  of  tho  eggs  of  this  bird  as  being  well  flavoured,  freo 
from  fishy  taste,  and,  when  boiled  hard,  as  not  easily  distinguishable 
from  those  of  the  Lapwing,  for  which  they  are  sometimes  substituted. 

The  young,  he  adds,  are  also  eaten,  although  nut  hold  in  such  high 
estimation  as  they  formerly  were,  when  great  numbers  were  annually 
taken  and  fattened  for  tho  table,  and  when  tho  Gullery  (or  summer 
resort  of  tho  species)  produced  a  revenue  of  from  50i.  to  &01.  to  the 
proprietor.  These  are  the  See-Gulles  of  the  ancient  great  festivals.  In 
the  Household  Book  of  the  fifth  Earl  of  Northumberland,  begun  in 
1512,  these  See-Gulles  are  among  the  delicacies  for  tho  principal  feasts 
or  his  lordship's  own  '  mees,'  and  they  are  charged  at  one  penny  or 
three-halfpence  each. 

In  Willughby's  time  the  price  was  higher.  He  meutious  a  colony 
of  these  birds  "  which  yearly  build  and  breed  at  Norbury  in  Stafford- 
shire, in  an  island  in  the  middle  of  a  great  pool  in  the  grounds  of  Mr. 
Skrimshew,  distant  at  least  thirty  miles  from  tho  sea.  About  the 
beginning  of  March  hither  they  come ;  about  the  end  of  April  they 
build.  They  lay  three,  four,  or  five  eggs,  of  a  dirty  green  colour 
spotted  with  dark  brown,  two  inches  long,  of  an  ounce  and  a  half 
weight,  blunter  at  one  end.  The  first  down  of  the  young  is  ash- 
coloured  and  spotted  with  black  ;  the  first  feathers  on  the  back  after 
they  are  fledged  arc  black.  When  the  young  are  almost  come  to  their 
full  growth,  those  entrusted  by  the  lord  of  the  soil  drive  them  from 
off  the  island  through  the  pool  into  nets  set  on  the  banks  to  take 
them.  When  they  have  taken  them  they  feed  them  with  the  entrails 
of  beasts,  and  when  they  are  fat  sell  them  for  fourpence  or  fivepence 
a  piece.  They  yearly  take  aboift  one  thousand  two  hundred  young 
ones,  whence  may  be  computed  what  profit  the  lord  makes  of  them. 
About  the  end  of  July  they  all  fly  away  and  leave  the  island." 

Dr.  Plott,  in  his  '  Staffordshire,'  adds  to  the  history  of  the  birds 
that  bred  in  Pewit  Pool,  in  the  parish  above  mentioned,  that  they 
would  breed  on  no  other  land  than  that  of  the  proprietor  of  that  place, 
and  that  on  the  death  of  the  owner  they  deserted  the  pool  for  three 
years,  but  only  retired  to  another  estate  belonging  to  the  nest  heir. 
The  doctor  was  fond  of  the  marvellous. 

Lams. — Bill  of  mean  length,  strong,  straight,  cultrated,  the  upper 
mandible  having  the  tip  incurved ;  symphysis  of  the  upper  mandible 
strongly  angulated,  and  ascending  thence  to  the  point.  Nostrils 
placed  in  the  middle  of  the  bill,  lateral,  oblong,  narrow,  and  pervious. 
Tongue  pointed,  with  the  extreme  tip  cloven.  Wings  long,  acuminated. 
Tail  even,  or  slightly  forked.  Legs  placed  near  the  centre  of  the  body, 
of  mean  length  and  strength,  with  the  lower  part  of  the  tibia;  naked. 
Ftet  of  four  toes,  three  before  and  one  behind ;  the  three  in  front 
united  by  a  membrane  ;  the  hind  one  short  and  free.  (Gould.) 

L.  marinas,  Linn.;  Gooland  Noir  Mauteau  of  the  French ;  Great 
Blackjacked  Gull,  Great  Black  and  White  Gull  of  Willughby  (the 
provincial  name  is  Cobb) ;  Gwylan  rudd  a  gywn  (Wagel)  of  the 
Welsh. 


Great  Black-Backed  Gull  (Larus  marinus).  Adult,  in  winter  plumage. 

Perfect  Winter  Plumage  of  Old  Birds. — Summit  of  the  head,  region 
of  the  eyes,  occiput,  and  nape,  white,  but  all  the  feathers  marked  on 
their  middle  with  a  longitudinal  stripe  of  bright  brown  ;  front,  throat, 
neck,  all  the  lower  parts,  back  and  tail,  pure  wdute ;  top  of  the  back, 
scapulars,  and  the  whole  wing  of  a  deep  black,  shaded  with  bluish  ; 
quills  towards  the  end  of  a  deep  black,  all  terminated  with  a  large 
white  space  ;  secondary  quills  and  scapulars  terminated  with  white  ; 
bill  whitish  yellow,  angle  of  the  lower  mandible,  bright  red ;  naked 


border  round  the  eyes  red;  iris  brilliant  yellow  marbled  with  brown  ; 
foot  dirty  white.  Length  20  or  27  inches;  females  21  to  25  inches. 
(Temminck.)  Willughby's  specimen  measured,  "  from  tip  to  tip  of 
tho  wings  distended,"  07  inches. 

M.  Temminck  observes  (1820)  that  in  this  state  tho  species  hod 
never  been  described.  Willughby  and  Montagu  however  had  each 
described  ono  (tho  latter  author  in  his  '  Dictionary,'  1802)  almost  in 
tho  perfect  state,  and  it  is  uow  beautifully  figured  in  Mr.  Gould's  great 
work  on  '  Tho  Birds  of  Europe.' 

Summer  or  Nuptial  Plumago  of  Old  Birds. — Summit  of  the  head, 
region  of  tho  eyes,  occiput  and  napo,  pure  white  without  any  brown  ; 
naked  border  round  tho  eyes  orange;  rest  of  the  plumage  as  in  winter. 
In  this  state  it  is  Lavas  marinus,  Linn. ;  Lo  GoGlond  Noir  Mauteau, 
Bufl'on ;  Mantel  Meve,  Bechst. ;  Black-Backed  Gull,  Latham,  &c 
(Temminck.) 

Young  of  tho  Year,  and  those  Ono  Year  Old.— At  this  period  the 
bird  is  Lavas  n<cvius,  Linn. ;  L.  marinus  janv/v,  Latham  ;  Le  Goflland 
Vat-id  on  Grisard,  Bullou;  and  Wagel  Gull,  Latham.  (Temminck.) 

The  Young  of  the  Year  have  tho  head  and  the  front  of  tho  neck 
grayish-white  covered  with  numerous  brown  spots,  which  are  largest 
on  the  neck;  the  feathers  of  the  upper  parts  are  blackish-brown  in  tho 
middle,  all  bordered  and  terminated  with  reddish-white,  which  colour 
forms  transverse  bauds  on  the  coverts  of  tho  wings;  lower  parts  of  a 
dirty  gray,  striped  with  large  zigzags  and  brown  spots  ;  feathers  of 
the  middle  of  tho  tail  more  black  than  white,  the  lateral  ones  black 
towards  the  end,  and  all  bordered  and  terminated  with  whitish  ; 
quills  blackish,  a  little  white  on  the  point;  bill  deep  black;  iris  and 
naked  circle  brown  ;  feet  livid  brown. 

After  the  First  Year  to  the  Age  of  Two  Years. — All  these  colours 
change  no  otherwise  than  that  the  blackish-brown  and  yellow  of  the 
middle  of  the  feathers  occupy  gradually  less  extent,  giving  place  to 
pure  white,  which  then  surrounds  all  the  feathers  ;  the  white  begins 
to  predominate  over  the  gray  in  the  lower  parts,  which  have  gradually 
less  of  the  brown  spots  ;  tho  head  becomes  pure  white,  and  the  point 
and  base  of  the  bill  assume  a  livid  tint. 

At  two  years,  on  the  autumnal  moult,  the  mantle  is  defined ;  it  is 
then  blackish,  varied  with  irregular  brown  and  gray  spots ;  the  white 
becomes  pure,  and  only  sprinkled  with  a  few  spots ;  the  tail  is  per- 
vaded with  black  marblings  of  varied  forms;  and  the  bill  assumes  the 
red  spot  with  black  in  the  middle,*  the  rest  of  that  organ  being  livid 
white  speckled  with  black. 

At  the  third  autumnal  moult  the  plumage  is  perfect. 

The  youug  vary  accidentally  in  having  all  the  plumage  grayish- 
white,  with  deeper  spots,  and  spots  very  feebly  indicated ;  the  quills 
whitish.  Sick  individuals  put  on  these  appearances,  as  well  as  tho 
greater  part  of  those  which  are  kept  in  captivity.  (Temmiuck.) 

This  species  is  very  abundant  in  the  Orcades  aud  Hebrides  ;  common 
in  its  double  passage  on  the  coasts  of  Holland,  France,  aud  England ; 
lives  in  the  uorth ;  never  or  very  accidentally  found  in  the  interior 
or  on  fresh  waters  ;  rather  rare  in  the  Mediterranean.  (Temminck.) 
Common  in  many  parts  of  the  north  of  Europe,  but  does  not  appear 
to  extend,  at  least  in  any  considerable  numbers,  to  very  high  latitudes, 
as  Captain  Sabine,  iu  his  '  Memoir  of  Greenland  Birds,'  states  that  it 
was  only  once  seen  in  Baffin's  Bay,  and  Sir  John  Richardson  never 
mentions  it.  Met  with,  but  by  no  means  plentifully,  upon  most  of 
our  coasts,  usually  alone  or  in  pairs,  aud  rarely  iu  a  flock  of  more  than 
eight  or  ten  together.  (Selby.)  America  (near  Philadelphia),  uot 
very  rare.    (Prince  C.  L.  Bonaparte.)    United  States.  (Audubon.) 

Fish,  living  or  dead,  fry,  carrion,  &c,  form  the  food  of  this  species, 
according  to  Temmiuck,  who  adds  that  it  rarely  feeds  also  on  bivalve 
shell-fish.  "  It  is,"  says  Selby,  "  of  very  voracious  appetite,  and  preys 
upon  all  kinds  of  animal  substance  that  may  happen  to  be  cast  on 
shore.  It  also  keeps  a  close  watch  upon  the  lesser  gulls,  whom  it 
drives  from  any  food  they  may  have  discovered,  appropriating  the 
whole  to  itself."  Montagu  notices  the  damage  it  does  to  fishermen 
by  severing  aud  devouring  the  largest  fish  from  their  hooks,  if  left  dry 
by  the  ebbing  of  the  tide.  Flight  slow,  but  buoyant.  Cry  strong 
and  hoarse,  to  be  heard  from  a  great  distance  wheu  the  bird  is  ou 
wing,  and  most  frequent  iu  the  spring  and  breeding  season.  Very 
wary ;  keeping  by  the  shores  of  the  sea,  which  it  only  quits  accident- 
ally. Nest  on  the  rocks,  Temminck  says,  in  the  regions  of  the  Arctic 
Circle.  Captain  Sir  James  Boss  however,  in  his  '  Last  Expedition  of 
Sir  John  Boss,'  does' uot  meution  it.  Eggs  three  or  four,  very  deep 
olive-green,  with  great  and  small  blackish-brown  spots.  (Temminck.) 
Like  those  of  the  Herring  aud  Lesser  Black-Backed  Gulls  in  colour 
and  markings,  but  are  larger.  (Selby.)  The  author  last  quoted  says 
that  its  breeding-stations  iu  Britain  are  the  Steep-Holmes  and  Lundy 
Islands  in  the  Bristol  Channel,  Souliskerry  iu  the  Orkneys,  the  Bass 
Rock  iu  the  Frith  of  Forth,  and  one  or  two  other  stations  upon  the 
Scottish  coast.  Mr.  Gould  says  that  it  also  breeds  iu  the  marshes  at 
the  mouth  of  the  Thames,  making  a  nest  on  the  ground  of  reeds, 
rushes,  and  flag-leaves. 

«  The  individual  described  by  Willughby  as  the  Great  Black-and-White  Boll 
(Lama  tngeni  marinus  Ciusii),  find  hereinbefore  noticed,  seems  to  have  been  in 
this  stage  of  plumage,  or  rather  more  varie'd.  Willughby  took  '  a  plaise  entire* 
out  of  its  stomach.  He  also  mentions  another  (which  he  supposes  was  a  younjj 
one)  w  ith  the  head  and  neck  particq'ioured  of  black  and  white,  and  the  back 
and  wings  palcn  r 
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Lestris  (Calarractcs,  Ray  ?  Calarracta,  Aklrov.  ?). — Bill  moderate, 
bard,  strong,  cylindrical,  very  compressed,  Looked  at  the  point,  the 
upper  mandible  covered  with  a  cere,  the  under  mandible  with  an  angle 
on  the  inferior  edge.  Nostrils  approaching  the  point  of  the  bill, 
diagonal,  narrow,  closed  on  their  posterior  part,  and  pervious.  Tarsi 
long,  naked  above  the  knee.  Feet  having  three  toes  before,  entirely 
palmated;  hind  toe  very  small ;  nails  largo  and  hooked.  Tail  slightly 
rounded,  two  middle  feathers  elongated.  Wings,  first  quill-feather 
longest.  (Gould.) 

L.  parasiticus.  Old  of  both  Sexes  in  Perfect  Plumage. — Front 
whitish  ;  on  the  summit  of  the  head  a  sort  of  hood  of  blackish- 
brown,  terminating  at  the  occiput ;  throat,  region  below  the  eyes,  all 
the  neck,  the  breast,  the  belly,  and  abdomen,  pure  white  ;  on  the  flanks 
some  ash-coloured  undulations ;  lower  coverts  of  the  tail,  back,  wings, 
and  caudal  feathers,  uniform  very  deep  ashy-brown,  graduating  into 
blackish  on  the  end  of  the  quills  and  tail-feathers;  the  two  long  tail- 
feathers  terminated  in  a  loose  point  (en  poiute  tres-effilde) ;  base  of 
the  bill  bluish,  point  black  ;  iris  brown ;  feet  deep  black.  Length 
14  or  15  inches;  the  long  feathers  exceed  from  3  to  5  or  G  inches. 
(Temm.) 

In  this  stato  M.  Temminck  considers  it  to  be  Larus  parasiticus,  Linn., 
Ginel. ;  Calaracta  parasitica,  Retz  ;  Stercorarius  longicaudus,  Briss. ; 
Lo  Labbe  a  Longue  Queue,  Buff. ;  Stcrcoraria  di  Coda  Louga,  '  Stor. 
degL  Ucc. ;'  Die  Polmowe,  Lepechin  ;  Struutmeve,  Bechst. ;  Arctic 
Bird,  Edwards;  Arctic  Gull,  Latham. 

Middle  Age. — All  the  upper  parts  spotless  ashy-brown ;  lower  parts 
a  shade  brighter,  equally  spotless  ;  interior  base  of  the  quills  and  the 
upper  part  only  of  the  caudal  feathers  pure  white,  the  rest  blackish- 
brown  ;  the  two  long  feathers  gradually  diminishing  towards  the  end, 
Which  is  terminated  in  a  very  loose  point;  bill  and  feet  as  in  indi- 
viduals with  perfect  plumage. 

In  this  sti.to  the  bird  is  Larus  crepidatus  of  the  first  edition  of 
M.  Temminck's  '  Manuel;'  Le  Stercoraire  of  Brisson  ;  Le  Labbe  ou  le 
Stercoraire  of  Buffon,  especially  PI.  Enl.  991,  and  more  especially  Edw., 
t.  M9.  (Temm. 


Arctic  Gull  [Leitris  parasiticus). 


Young  of  the  Year  at  the  Time  of  their  Leaving  the  Nest. — Top  of 
the  head  deep  gray ;  sides  and  upper  part  of  the  neck  bright  gray, 
sprinkled  with  brown  longitudinal  spots  ;  a  black  spot  before  the  eyes  ; 
lower  part  of  the  neck,  back,  scapulars,  small  and  great  coverts  of  the 
wings  umber-brown,  each  feather  being  bordered  with  yellowish-browu, 
and  often  with  reddish  ;  lower  parts  irregularly  variegated  with  deep 
brown  and  yellowish-brown  on  a  whitish  ground  ;  abdomen  and  tail- 
coverts  striped  transversely  ;  quill  and  tail-feathers  blackish,  white 
at  their  base  and  internal  barbs,  all  terminated  with  white ;  tail  rounded 
only ;  base  of  the  bill  yellowish-green,  black  towards  the  point ;  tarsi 
bluish-ash ;  base  of  the  toes  and  membranes  white,  the  rest  black ; 
posterior  nail  often  white.  (Temm.) 

In  this  state  M.  Temminck  considers  the  bird  to  be  Larus  crepidatus, 
Gmelin  ;  Catarracta  (Catharacta)  Cepphus,  Bruunich ;  Le  Labbe  ou 
Stercoraire  of  authors :  Labbe  a  Courte  Queue,  Cuv. ;  and  Black- 
Toed  Gull  of  Latham  and  Pennant ;  Yr  Wylan  Ysgafn  of  the  Welsh. 

Mr.  Gould,  whose  figure  we  have  copied,  says  that  he  believes  the 
bird  in  question  to  be  the  true  Parasiticus  of  Linnasus,  Buffon,  and 
Temminck ;  and  although  Mr.  Gould  thinks  it  probable  that  the 
species  undergoes  variations  in  plumage  similar  to  those  of  Lestris 
Richardson ii,  he  is  by  no  means  able,  from  his  own  knowledge,  to 
state  this  to  be  the  case,  as  in  all  the  specimens  which  he  had  oppor- 
tunities of  examining  the  markings  were  clear  and  decided,  the  birds 
exhibiting  a  well-defined,  dark-coloured  cap  on  the  head,  light  under 
parts,  ani  very  long  middle  tail-feathers. 

Localities.— --'Shores  of  the  Baltic,  Norway,  and  Sweden ;  spreads 
itself  t/aHtually  in  the  interior  on  lakes  and  rivers ;  of  periodical  or 
accidental  passage  in  Germasy,  Holland,  _  France,  and  Switzerland, 
where  the  young  only  ordinarily  are  seen  :  the  old  rarely  wander. 
(Temminck.)  "In  its  young  state,  as  the  Black-Toed  Gull  (Larus 
ercpidatus)  of  authors,  this  species,"  writes  Mr.  Selby,  "  is  not  of 
unfrequent  ccurrence,  during  the  autuIPnal  months,  upon  the  northern 


coast  of  England,  to  which  it  is  attracted  by  the  Gulls  that  follow  the 
shoals  of  herring  on  their  approach  to  the  shallows  for  the  purpose  of 
depositing  their  spawn.  Like  the  other  Skuas  it  obtains  the  greater 
part  of  its  subsistence  by  continual  warfare  on  the  above-mentioned 
birds,  vigorously  pursuing  and  harassing  them  till  they  are  compelled 
to  disgorge  the  food  previously  swallowed.  In  this  occupation  its  dark 
plumage  and  rapid  flight  are  certain  to  attract  the  attention  of  the 
spectator :  and  there  are  few  probably  who  have  visited  the  coast  of 
Scotland  and  the  northern  districts  of  England  who  have  not  witnessed 
and  admired  the  aerial  evolutions  of  the  Teazer,  and  the  distress  of  its 
unfortunate  objects  of  attack.  It  is  but  very  rarely  met  with  beyond 
the  precincts  of  the  Shetland  and  Orkney  Isles  in  its  adult  state,  and 
only  one  instance  has  occurred  within  my  own  observation,  namely, 
ou  an  excursion  to  the  Fern  Islands  in  the  month  of  May,  when  two 
of  theso  birds  flew  ahead  of  the  boat  in  a  northerly  direction,  and 
which  were  perfectly  distinguishable  by  their  lengthened  and  slender 
middle  tail-feathers,  and  the  black  and  white  of  their  plumage.  This 
Skua  does  not  appear  to  be  a  permanent  resident  in  any  part  of  the 
British  dominions,  for  Low,  in  his  '  Fauna  Orcadensis,'  describes  it  as 
a  migratory  bird,  arriving  there  and  in  Shetland  in  May,  and  depart- 
ing in  autumn,  or  as  soon  as  the  duties  of  reproduction  have  been 
effected."  Mr.  Gould  says  that  he  has  not  been  able  to  ascertain 
whether  it  breeds  among  the  British  Isles,  and  adds  that  it  is  certainly 
of  rare  occurrence.  Its  natural  habitat,  he  thinks,  is  more  confined  to 
the  north,  namely,  the  shores  of  the  Baltic  Sea,  Norway,  and  tho 
Polar  regions.  All  our  Arctic  voyagers  mention  it,  down  to  Captain 
James  Ross  inclusive,  and  it  appears  to  be  common  in  the  Polar  Seas 
of  Europe  and  America. 

Tho  account  given  by  Mr.  Selby  above  will  prepare  the  reader  fot 
the  principal  source  whence  this  and  other  Jiiger  Gulls  derive  their 
subsistence,  namely,  by  pursuing  and  buffeting  the  peaceable  gulls  and 
compelling  them  to  render  up  the  produce  of  their  toils.  But  they 
also  feed  on  fish,  insects,  and  worms,  and  Temminck  particularly 
mentions  the  Jantkina,  or  Oceanic  Snail,  as  forming  a  part  of  its 
sustenance.  In  truth  no  animal  substances  seem  to  come  amiss  to 
it.  Mr.  Richards,  of  her  Majesty's  ship  Hecla,  saw  this  bird  feeding 
on  the  bodies  of  some  young  children  whose  graves  of  ice  had  vanished 
ou  the  thaw,  near  Igloolik,  on  the  21St  of  June  1823. 

Temminck  says  that  it  nestles  not  far  from  the  sea-shore. 
Selby,  who  states  that  it  breeds  upon  several  of  the  Orkney  and 
Shetland  Isles,  and  that  it  is  gregarious  during  that  period,  informs 
us  that  the  situations  selected  are  the  unfrequented  heaths  at  some 
distance  from  the  shore,  and  that  the  nest  is  composed  of  dry  grass 
and  mouses.  The  eggs  are  two,  of  a  dark  oil-green  with  irregular 
blotches  of  liver-brown ;  and  Mr.  Selby  adds  that  the  bird  at  this  time 
is  very  courageous,  and,  hke  the  Common  Skua,  attacks  every  intruder 
by  pouncing  and  striking  at  the  head  with  its  bill  and  wings.  Occa- 
sionally it  endeavours,  according  to  the  same  authority,  to  divert 
attention  by  feigning  lameness  in  the  same  manner  as  the  Partridge 
and  the  Lapwing.  In  the  Appendix  to  Parry's  'Voyage'  (1819-20) 
this  '  Arctic  Lestris'  is  stated  to  be  equally  abundant  in  the  islands 
of  the  Polar  Sea  as  in  Baffin's  Bay.  Captain  Edward  Sabine,  who 
drew  up  the  account,  states  that  it  is  frequently  met  with  inland, 
seeking  its  food  along  the  water-courses  which  occupy  the  bottom  of 
ravines;  differing  in  this  respect  from  the  Pomarine  Lestris,  which  is 
exclusively  a  sea-bird 

The  following  is  a  list  of  the  British  Laridw,  according  to  Yarrcll : — 

Sterna  Caspia,  the  Caspian  Tern. 

5.  Boysii,  the  Sandwich  Tern. 

S.  Dmigattii,  the  Roseate  Tern. 

8.  Ilirundo,  the  Common  Tern. 

S.  arctica,  the  Arctic  Tern. 

S.  leucopareia,  the  Whiskered  Tern. 

S.  Anglica,  the  Gull-Billed  Tern. 

<S'.  minuta,  the  Lesser  Tern. 

S.  fissipes,  the  Black  Tern. 

S.  leucoptcra,  the  White-Winged  Black  Tern. 

S.  stolida,  the  Noddy  Tern.  [STEKNID.E.] 

Larus  Sabini,  Sabine's  Gull. 

L.  minutus,  the  Little  Gull. 

L.  capistratus,  the  Masked  Gull. 

L.  ridibundus,  the  Black-Headed  Gull. 

L.  atricilla,  the  Laughing  Gull. 

L.  tridactylus,  the  Kittiwake  Gull. 

L.  eburneus,  the  Ivory  Gull. 

L.  canus,  the  Common  Gull. 

L.  Icelandicus,  the  Iceland  Gull,  or  Lesser  White- Winged  GuL 

L.  fuscus,  the  Lesser  Black-Backed  Gull. 

L.  argentalus,  the  Herring  Gull. 

L.  marinus,  the  Great  Black -Backed  Gull. 

L.  glaucus,  the  Glaucous  Gull,  or  Large  White- Winged  Gull. 

Lestris  cataractcs,  the  Common  Skua. 

L.  pomarinus,  the  Pomerine  Skua. 

L.  Richardsonii,  Richardson's  Skua. 

L.  Buffonii,  Buffon' s  Skua. 

Procellaria  glacialis,  the  Fulmar  Petrel.    [PBOCELtAKlDiE.  ] 

Puffinus  major,  the  Greater  Shearwater. 

P.  anglorum,  the  Manx  Shearwater.  [Puffinus,] 
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Thalaasidrouui,  BvJ,werii,  Bulwer's  PotroL 

T.  Wilsonii,  Wilson's  Petrel. 

T  Leachii,  the  Forked-Tailed  Petrel. 

T.  pdayica,  the  Storm  Petrel.  [I'ltouiiLLABlBJB.] 
LARK.   |  AivAUDiNiE.] 
LARKSPUR.  [Delphinium.] 

LA'RRIDilS,  a  fjimily  of  Ilymenopterous  Insects  of  tho  section 
Fossores,  distinguished  by  the  labrum  being  either  entirely  or  partially 
concealed,  and  the  mandibles  deeply  notched  on  the  inner  sido  Dear 
the  base.  It  contains  the  following  genera: — 1.  I'alarus  (Lat.),  in 
which  tho  antenna)  are  very  Hhort,  and  are  gradually  thicker  towards 
the  apex  :  the  eyes  are  closely  approximated  posteriorly,  and  inclose  the 
ocelli :  tho  second  cubital  cell  is  petiolated.  2.  Tac/iytes  (Panzer), 
antennas  filiform,  the  basal  joint  slightly  incrassated,  the  rest  cylin- 
drical ;  superior  wings  with  one  marginal  cell,  slightly  pctiolatod 
and  three  submarginal  cells,  the  third  narrow  and  oblique  ;  mandibles 
with  a  dentate  process  on  the  inner  side  near  tho  base.  T.  pomp  Hi- 
formis  is  about  2i  lines  in  length;  black,  with  the  basal  segments  of 
the  abdomen  red.  It  is  not  an  uncommon  insect  in  various  parts  of 
England.  3.  Larva:  this  genus  differs  from  Tachytcs  (which  is  Lyrops 
of  Illiger)  in  having  no  tooth  on  the  inner  side  of  the  mandibles  at 
the  base ;  the  eyes  not  being  approximated  posteriorly,  and  the  meta- 
thorax  and  abdomen  being  decidedly  larger.  4.  Dinetus :  eyes 
converging  posteriorly ;  antenna)  filiform  in  the  female,  with  the  first 
joint  incrassate,  in  the  male  larger,  with  a  deep  lateral  impression, 
the  four  following  joints  submoniliform,  and  the  five  next  slightly 
compressed  and  convoluted,  the  remaining  three  filiform ;  superior 
wings,  with  one  appendiculated  marginal  cell,  and  three  submarginal 
cells.  But  one  species  of  this  genus  has  been  found  in  England. 
5.  Miscophus  (Jurine)  has  one  marginal  cell,  which  is  not  petiolated, 
to  the  superior  wing,  and  two  submarginal  cells,  tho  second  being 
petiolated ;  the  antenna)  are  filiform  in  both  sexes.  There  is  but  a 
slight  projection  at  the  base  of  the  mandibles.  M.  bicolor  (Jurine) 
is  the  only  species  found  in  England,  where  it  is  apparently  rare. 
(Shuckard,  Essay  on  the  Indigenous  Fossorial  Hymcnoptera.) 

LARVA,  a  term  applied  to  that  state  in  which  an  insect  exists 
immediately  after  its  exclusion  from  the  egg,  and  which  precedes  the 
pupa  state.  The  animals  commonly  called  Grubs,  Maggots,  and 
Caterpillars  are  larva).  Grub  appears  to  be  a  general  term  analogous 
to  larva;  the  term  Maggot  is  most  generally  applied  to  the  larva  state 
of  Dipterous  Insects ;  and  Caterpillar,  in  the  most  common  accep- 
tation of  the  term,  is  used  to  designate  the  larva  state  of  Lepidopterous 
Insects.  These  three  terms  however  are  used  in  a  very  vague 
manner. 

The  .most  striking  difference  perhaps  which  exists  between  the 
larva  and  the  perfect  insect  consists  in  the  superior  powers  of  locomo- 
tion and  consequently  better  developed  skeleton  possessed  by  the  latter. 

Though  larvce  never  possess  wings,  they  vary  much  as  regards  the 
development  of  the  locomotive  organs,  and  as  these  are  more  or  less 
perfect,  so  do  the  larvce  resemble  or  recede  from  the  insect  in  its 
imago  state.  Hence  Messrs.  Kirby  and  Spence  divide  larva)  into  two 
sections :  those  which,  in  general  form,  more  or  less  resemble  the 
perfect  insect;  and  those  which  are  unlike  the  perfect  insect.  The 
larva)  of  both  sections  moult,  or  cast  their  skin,  several  times  during 
their  progress  to  maturity  ;  the  number  of  moults  varies  according  to 
the  species,  and  the  period  intervening  between  the  moults  depends 
upon  the  length  of  the  insect's  existence  in  the  larva  state.  In 
these  moults,  not  only  is  the  whole  external  covering  of  the  insect 
cast,  but  even  the  lining  of  the  intestinal  canal  and  of  the  tubes  of 
the  trachefe  is  shed. 

The  greater  portion  of  the  larva)  of  the  orders  Orthoptcra,  Uemi- 
ptera,  and  Homoptera,  excepting  that  they  have  no  wings,  bear  a 
considerable  resemblance  to  the  perfect  insect,  and  hence  belong  to 
the  first  of  the  sections  just  mentioned.  As  however  the  muscles 
which  serve  to  support  and  give  motion  to  the  wings  are  attached  to 
the  skeleton  of  the  thorax,  so,  as  might  be  expected,  we  find  this  part 
in  the  perfect  insect  more  unlike  that  of  the  larva  perhaps  than  any 
ether;  and  again  where  (as  in  the  imago  state  of  Scutellcra)  a 
portion  of  the  thorax  is  greatly  produced  behind  and  serves  to  protect 
the  wings  when  folded, — the  larva,  having  no  wings,  does  not  possess 
this  peculiarity. 

Belonging  to  the  second  division,  in  which  the  larva  does  not 
resemble  the  perfect  insect,  are  the  orders  Hymenoptera,  Coleoptcra, 
Neuroptcra,  Lepidoptera,  and  Diplera. 

The  larva)  of  Hymenopterous  Insects  are  usually  of  a  short  ovate 
form,  and  short  and  fleshy  substance,  devoid  of  legs  or  distinct  head, 
and  the  body  lies  in  a  bent  position.  In  the  Tenthredinetce  (Latreille) 
however  we  have  a  remarkable  exception,  the  larva)  of  these  insects 
not  only  being  furnished  with  six  legs  attached  to  the  thoracic  seg- 
ments, but  alsf  possessing  a  great  number  of  prolegs.  These  prolegs 
are  usually  sixteen  in  number,  and  attached  in  pairs  to  the  abdominal 
segments ;  in  some  there  are  but  fourteen,  and  in  others  only  twelve 
prolegs.  The  larva)  of  the  Tenthredinetec  very  much  resemble  those  of 
Lepidopterous  Insects,  but  differ  in  the  greater  number  of  their 
prolegs ;  the  head  is  large,  rounded,  flattened  in  front,  and  vertical  in 
position ;  the  body  is  always  bent  under,  and  when  touched  they  roll 
themselves  up  like  the  luli.  In  the  genus  Pampkilius  (Lat.),  the  larva 
possesses  six  thoracic  legs,  but  no  prolegs. 


Tho  larva)  of  tho  Coleoptcra  aro  most  commonly  of  an  elongate, 
cylindrical,  or  slightly  depressed  form  ;  tin;  thoracic  HegmenU  aro 
almost  always  provided  with  six  leg*,  and  there  are  seldom  any  pro- 
legs  on  the  abdominal  segments.  The  head  is  furnished  with  mandible  ', 
maxilho,  labrum,  labium,  and  antenna),  and  very  frequently  with 
ocelli.  The  parts  of  tho  mouth  and  the  antenna)  however  do  not 
resemble  those  of  tho  perfect  iiiHect.  The  antenna)  aro  usually  very 
small,  and  composed  of  but  three  or  four  distinct  joints.  The  ocelli 
of  the  larva  are  replaced  by  compound  eyes  in  the  perfect  insect.  Tho 
thoracic  segments  are  often  protected  by  a  horny  plate  on  the  upp'-r 
surface:  the  prothorax,  which  is  usually  tho  largest,  is  generally  so 
protected.  The  legs,  of  which  these  segments  have  each  a  pair,  are  of 
moderate  si/.o  in  most  larva)  of  this  order,  and  composed  of  a  coxa, 
trochauta,  tibia,  and  tarsus;  tho  last  however  appears  to  be  repre- 
sented by  a  small  jointless  claw.  The  body  is  often  soft,  but  some- 
times, like  the  thorax,  protected  by  horny  plates,  as  in  some  of  tho 
Carabiihc,  SfflphidtB,  &c.  In  the  Carabida',  titaphyl.inidu:,  and  indeed 
many  families,  it  is  somewhat  depressed.  In  many  of  the  Hetero- 
merous  Insects  it  is  cylindrical,  of  a  coriaceous  texture  throughout, 
and  the  terminal  segment  is  often  furnished  with  horny  appendages 
at  the  apex,  and  one  or  two  prologs  beneath.  Tho  lame  of  many  of 
the  Flatcridcs  are  also  of  a  coriaceous  texture  and  cylindrical  form, 
and  the  terminal  segment  of  the  abdomen  is  generally  furnished  with 
horny  appendages.  These  appendages  are  indeed  very  commonly 
met  with  in  Coleopterous  larva).  In  those  species  belonging  to  the 
sections  Lamellicorncs,  Rkyncophora,  and  Longicornes,  however,  we 
have  not  met  with  them,  and  the  body  is  always  of  a  soft  and  fleshy 
texture.  The  larva)  of  the  two  last-mentioned  sections  have  extremely 
minute  legs. 

In  the  order  Neuroptcra  the  larva)  very  much  resemble  in  general 
appearance  many  of  those  of  the  order  Colcoptcra :  they  always  possess 
six  thoracic  legs,  but  seldom  any  prolegs.  In  the  Case- Worms  \Tricho- 
ptcra)  and  some  others  there  are  a  pair  of  prolegs  attached  to  a  terminal 
segment  of  the  abdomen. 

In  the  order  Lepidoptera  the  larva)  (or  caterpillars)  are  soft  and 
fleshy,  and  usually  of  a  cylindrical  form.  They  possess  6  thoracic 
legs  and  generally  ten  prolegs.  The  prolegs  vary  in  number,  and  are 
attached  in  pairs  to  the  under  side  of  the  abdominal  segments;  but 
none  are  ever  found  on  the  4th,  5th,  10th,  or  11th  segments.  Iu  the 
larva)  of  the  Geometrcc  there  are  but  four  prolegs,  two  of  which  aro 
attached  to  the  anal  segment,  and  the  other  two  to  the  ninth.  Some  of 
the  Tinnoz  have  but  two  prolegs,  and  these  are  anal.  In  the  genus 
Apoda  (Haworth)  the  larva)  have  no  distinct  prolegs,  but  in  their 
stead  a  number  of  small  transparent  shining  tubercles,  without  claws. 
"  The  prolegs  of  almost  all  lepidopterous  larva)  are  furnished  with  a 
set  of  minute,  slender,  horny  hooks,  crotchets,  or  claws  of  different 
lengths,  somewhat  resembling  fish-hooks,  which  either  partially  or 
wholly  surround  the  apex  like  a  palisade.  By  means  of  these  claws, 
of  which  there  are  from  40  to  00  iu  each  proleg,  a  short  and  a  long 
one  arranged  alternately,  the  insect  is  enabled  to  cling  to  smooth 
surfaces,  to  grasp  the.  smallest  twigs  to  which  the  legs  could  not 
possibly  adhere  ;  a  circumstance  which  the  flexible  nature  of  the 
prolegs  greatly  facilitates."  "  When  the  sole  of  the  foot  is  open,  the 
claws  with  which  it  is  more  or  less  surrounded  are  turned  inwards, 
and  are  in  a  situation  to  lay  hold  of  any  surface ;  but  when  the 
animal  wishes  to  let  go  its  hold  it  begins  to  draw  in  the  skin  of  the 
sole,  and  in  proportion  as  this  is  retracted  the  claws  turn  their 
points  outwards,  so  as  not  to  impede  its  motion."  (Kirby  and  Spence.) 

The  larva)  of  Dipterous  Insects  are  for  the  most  part  soft  and 
fleshy,  aud  without  legs  ;  none  have  true  jointed  legs  :  some  however 
have  prolegs.  The  head  is  usually  soft  and  indistinct,  but  in  certain 
species  the  head  is  somewhat  corneous,  and  of  a  determinate  shape. 
[Insects.] 

LARVA'RIA,  the  name  of  a  group  of  Tertiary  Fossils,  proposed 
by  M.  Defrauce.    (Blainville,  Actinologie,  p.  442.) 

LARYNX  is  the  organ  of  the  voice  ;  its  framework  is  composed  of 
five  cartilages,  which  are  capable  of  being  moved  on  each  other  in 
various  directions  by  muscles,  so  as  to  act  upon  two  elastic  bauds,  on 
which  the  voice  essentially  depends,  aud  which  are  called  the  vocal 
ligaments. 

The  first,  the  Thyroid  Cartilage  [fig.  1),  consists  of  two  plates  (a,  b) 
of  dense  tough  fibro-cartilaginous  substance,  of  an  irregularly  quadri- 
lateral form,  which  are  united  at  the  lower  part  of  their  anterior  edges 
(c,  c)  at  an  angle  of  about  60".  The  prominence  of  this  angular  union  is 
felt  in  the  front  of  the  throat,  forming  what  is  called  the  Pomum  Adami, 
at  the  sides  of  and  behind  which  the  form  of  the  cartilage  may  be 
easily  traced  out  with  the  fingers.  The  posterior  edge  of  each  plate 
bears  at  each  angle  a  process  or  horn  (d,  d,  c,  c),  by  which  the  thyroid 
cartilage  is  attached  by  ligaments  above  to  the  hyoid  bone,  and  below 
to  the  cricoid  cartilage. 

The  Cricoid  Cartilage  (fig.  2)  has  somewhat  the  form  of  a  signet  ring. 
It  is  inclosed  within  the  angle  of  the  thyroid  cartilage,  beneath  whose 
lower  edge  the  front  and  narrowest  portion  (o)  of  its  ring  may  be  felt, 
with  an  interval  of  about  a  quarter  of  an  inch  between  them.  It  has 
an  articulating  surface  on  each  side,  by  which  it  is  moveably  connected 
with  the  inferior  horns  of  the  thyroid  cartilage;  and  two  other  smooth 
convex  surfaces  (b,  b)  on  its  upper  and  posterior  edge,  by  which  it  ia 
articulated  with  the  two  arytenoid  cartilages. 
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The  Arytenoid  Cartilages  have  each  the  form  of  an  irregular  trian- 
gular pyramid  (fig.  3).  They  are  placed  upon  the  upper  edge  of  the 
broad  part  of  the  cricoid  cartilage,  just  within  the  most  expanded 
part  of  tho  angle  formed  by  the  receding  plates  of  the  thyroid.  The 
base  (a)  by  which  each  is  articulated  with  the  cricoid  is  slightly  con- 
cave, perfectly  smooth,  and  capable  of  moving  to  a  certain  extent  in 
every  direction. 


The  Epiglottis  (fig.  4)  is  of  a  somewhat  ovate  form.  It  is  attached 
by  its  apex  to  the  angle  of  union  of  the  plates  of  the  thyroid  cartilage, 
and  projects  obliquely  backwards  and  upwards  over  the  cricoid  and 
arytenoid  cartilages  like  a  shield,  guarding  them  from  the  contact  of 
foreign  bodies  passing  from  the  mouth. 

These  cartilages  are  connected  chiefly  by  clastic  ligament,  which  is 
arranged  in  bauds  of  varying  thickness  throughout  the  whole  of  the 
larynx,  uniting  the  upper  edge  of  the  thyroid  cartilage  to  the  os 
hyoides,  and  its  lower  edge  to  the  cricoid  cartilage ;  passing  also  from 
the  arytenoid  cartilages  to  the  epiglottis,  and  uniting  the  rings  of  the 
trachea  and  bronchi  ;  affording  to  all  a  firm  but  yielding  connection, 
aud  endowing  them  by  its  elasticity  with  the  power  of  resounding  in 
accordance  with  the  vibrations  originating  in  the  vocal  ligaments. 

The  Vocal  Ligaments  are  two  narrow  bands  of  highly-elastic  tissue, 
fttretched  between  the  anterior  angle  of  the  thyroid  and  the  anterior 
surfaces  of  the  the  arytenoid  cartilages.  The  substance  of  which 
they  are  composed  is  a  yellowish  dense  fibrous  tissue,  which  is  placed 
in  those  parts  of  the  body  where  a  permanent  elasticity  is  required, 
as  in  the  spaces  between  the  lamina;  of  the  vertebra,  the  coats  of 
arteries,  the  rings  of  the  trachea,  &c.    In  fig.  5  a  profile  view  of  the 


right  vocal  ligament  is  drawn :  a,  a,  a  is  the  outline  of  the  thyroid 
cartilage,  of  which  part  of  the  left  side  is  removed  ;  b  is  the  cricoid 
cartilage,  and  c  the  arytenoid  cartilage  of  the  right  side  ;  d,  d  is  the 
vocal  ligament.  In  fig.  6  the  view  of  the  vocal  ligaments  (a)  is 
taken  as  seen  from  above ;  they  are  attached  anteriorly  to  the  inside 
of  the  thyroid  cartilage  at  b,  and  posteriorly  to  the  front  of  the  ary- 
tenoid cartilages  (c,  c).  Between  them  is  the  aperture  through  which 
we  breathe,  the  glottis  (d) ;  it  is  bounded  posteriorly  by  the  inner 
edges  and  anterior  angles  of  the  arytenoid  cartilages ;  anteriorly  by 
the  inner  edges  of  the  vocal  ligaments.  When  at  rest,  as  during  quiet 
breathing,  the  glottis  is  of  a  somewhat  lanceolate  form  (fig.  11,  as 
outlined  by  the  dots),  but  when  speaking  or  singing  it  is  very  much 
narrowed  (fig.  11,  the  continued  lines). 

The  Muscles  acting  on  the  parts  of  the  larynx  just  described  are 
arranged  symmetrically  and  attached  to  corresponding  points  on  each 
side  of  the  larynx  ;  and  their  names  are  compounded  of  those  of  the 
cartilages  on  which  they  are  inserted,  as  follows  : — ■ 

The  Crico-Thyroideus  (fig.  8,  a,  a,  and  fig.  5,  e)  is  attached  on  each 
side,  at  one  of  its  extremities,  to  the  upper  edge  of  the  narrow  front 
part  of  the  cricoid  cartilage  ;  and  at  the  other,  to  the  lower  edge  of 
the  thyroid,  just  before  its  lower  horn.  Its  fibres  are  directed 
upwards  and  backwards,  and  its  immediate  action  would  therefore  be 
to  approximate  the  adjacent  edges  of  the  thyroid  and  cricoid  cartilages. 
But  the  thyroid  is  fixed  on  each  side  by  a  ligament  passing  from  its 
inferior  horn  to  the  side  of  the  broad  part  of  the  cricoid  (fig.  5,  /), 


and  the  crico-thyroid  muscle  will  therefore  produce  a  rotatory  motion 
of  the  cricoid  cartilage  around  the  horizontal  axis  drawn  through/. 
When  the  anterior  edge  of  the  cricoid  cartilage  is  thus  raised  towards 
the  anterior  angle  of  tho  thyroid  its  posterior  and  upper  part  will  be 
moved  backwards  and  downwards  to  a  greater  distance  from  the  front 
of  the  thyroid ;  and  if  the  arytenoid  cartilages  be  fixed  on  the  top  of 
the  cricoid,  they  will  of  course  move  with  it  in  the  same  direction. 
The  distance  between  their  anterior  edges  and  the  angle  of  the 
thyroid  (fig.  5)  will  thus  be  increased,  and  the  vocal  ligaments  \d,  d), 
which  are  attached  to  those  points,  will  be  proportionally  stretched. 

Tho  Thyro-Arytenoidei  (fig.  6,  e,  e)  are  attached  anteriorly  by  the 
sides  of  the  angle  of  tho  thyroid  cartilage  to  tho  outer  side  of,  and 
above,  the  vocal  ligaments,  and  posteriorly  to  the  anterior  angles  and 
outer  edges  of  the  arytenoid  cartilages.  Their  simplest  action  will 
therefore  be  to  approximate  the  same  points  which  the  preceding 
muscles  render  more  remote;  they  will  thus  shorten  and  relax  the 
vocal  ligaments.  Some  of  their  fibres  extend  on  each  side  for  a  short 
distance  above  and  below  the  vocal  ligaments;  those  below  have  the 
power  of  narrowing  the  access  to  the  glottis,  while  those  above  the 
ligaments  may  compress  together  the  sides  of  the  larynx  directly  over 
the  glottis.  Lastly,  there  are  other  fibres  which  arc  attached  to  the 
outer  edges  of  tho  vocal  ligaments  themselves. 

The  Crico-Arytenoidei  Postici  (fig.  9,  b,  b)  are  attached  to  the  posterior 
surface  of  the  cricoid  cartilage  (a,  a),  and  pass  obliquely  outwards,  to 
bo  inserted  into  the  outer  angle  of  the  arytenoid  cartilages.  In  con- 
tracting therefore,  if  the  arytenoid  cartilagos  bo  moveable,  they  will 
draw  their  anterior  angles  outwards,  and  thus  increase  the  width  of 
the  glottis ;  but  if  the  arytenoid  cartilages  ba  fixed  by  other  muscles, 
the  crico-arytenoidei  postici  will  merely  draw  them  backwards  and 
stretch  the  vocal  ligaments. 


The  Crico-Arytenoidei  Lateralis  (fig.  7,  c)  are  attached  on  the  one 
hand  to  the  inner  sides  of  the  cricoid  cartikige  (a),  and  on  the  other 
to  the  outer  angles  of  the  arytenoids  (6) ;  they  rotate  the  latter 
inwards,  so  as  to  approximate  their  front  portions  and  narrow  the 
anterior  part  of  the  glottis. 

The  Posterior  Arytenoid  Muscles  (fig.  9,  c,  c)  lie  behind  the  ary- 
tenoid cartilages,  and  consist  of  fibres  passing  transversely  and 
obliquely  from  one  to  the  other.  They  therefore  simply  approximate 
these  bodies,  and  narrow  or  close  the  back  part  of  the  glottis. 

The  simplest  actions  of  all  these  muscles  in  regard  to  the  voice  may 
therefore  be  thus  stated  :  the"  crico-thyroidei  stretch  the  vocal  liga- 
ments; the  thyro-arytenoidei  relax  them;  the  crico-arytenoidei  postici 
open  the  glottis ;  the  crico-arytenoidei  laterales  and  the  arytenoidei 
postici  narrow  or  close  it. 

A  band  of  muscular  fibres  may  be  also  mentioned  as  passing  from 
the  arytenoid  cartilages  to  each  side  of  the  epiglottis,  and  thus  serving 
to  draw  down  the  latter  so  that  it  may  cover  the  glottis  more  closely 
than  when  left  to  its  own  elasticity. 

Below-,  the  larynx  opens  into  the  trachea  (fig.  10,  8),  which  is 
continued  into  the  chest,  and  there  divides  into  two  branches,  the 
bronchi,  whose  ramifications  and  terminations  form  the  air-passages 
and  air-cells  of  the  lungs.  The  lungs,  being  exactly  contained  in  the 
cavity  of  the  chest,  are  compressed  by  the  contractions  of  its  walls. 
The  walls  of  the  chest  are  therefore  the  power  by  which  the  air  is 
forced  from  the  lungs  through  the  glottis  for  the  production  of  the 
voice,  and  it  is  by  their  more  or  less  powerful  contraction  that  the 
various  degrees  of  intensity  of  the  same  note  are  produced.  Tho 
trachea  is  composed  of  a  series  of  cartilaginous  incomplete  rings  which 
are  united  behind  by  muscular  fibres,  and  are  connected  together  by 
longitudinal  elastic  bands.  It  is  thus  capable  of  variations  both  of 
length,  breadth,  and  tension ;  and  of  entering  into  vibrations  with 
the  column  of  air  contained  in  it,  and  of  assisting  in  communicating 
those  vibrations  through  its  branches  to  the  walls  of  the  chest. 

At  the  upper  part  of  the  trachea  the  windpipe  gradually  narrows 
towards  the  glottis  (see  view  of  its  section  in  fig.  12) ;  and  above  the 
glottis  it  suddenly  dilates,  so  that  the  edges  of  the  elastic  vocal 
ligaments  stand  out  from  the  wall  of  the  larynx,  and  have  space  in 
which  they  may  vibrate  freely,  like  the  lips  in  the  mouthpiece  of  a 
trumpet.  About  half  an  inch  higher  the  passage  again  contracts,  so 
as  to  form  a  narrow  recess  on  each  side,  directly  above  the  vocal 
cords.  This  is  called  the  ventricle  of  the  larynx,  and  the  prominent 
bands  above  it  are  called  the  false  vocal  cords,  or  the  upper  ligaments 
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of  the  larynx.  Tlicy  arc  formed  of  elastic  tisHuc,  liko  tlio  inferior  or 
true  vocal  ligaments,  but  in  less  quantity,  and  mixed  witli  fatty  tissue, 
rii  tliat  thoy  do  not  vibrato  so  freely.  The  walls  of  the  vcntrii  le  am 
capable  of  being  approximated  by  some  of  the  fibres  of  the  thyro- 
arytenoid muscles,  which  are  thinly  distributed  upon  them;  and  thus 
the  recess  may  be  nearly  obliterated, 
and  the  upper  ligaments  brought 
almost  into  contact. 

The  highest  part  of  the  larynx  is 
formed  by  two  folds  of  membrane 
passing  from  the  arytenoid  cartilages 
to  the  epiglottis  (fig.  10),  forming 
an  oval  aperture  which  admits  of 
variations  of  size  by  the  action  of 
the  muscles  already  mentioned.  At 
this  aperture  the  larynx  communi- 
cates with  the  upper  and  most  ex- 
panded part  of  the  pharynx,  the 
cavities  of  the  mouth  and  nose,  and 
the  frontal  and  other  sinuses  which 
open  into  the  latter.  These  sinuses 
are  walled  round  by  bone,  but  the 
pharynx  and  its  communications  with 
the  mouth  and  nose,  as  well  as  the 
external  apertures  of  the  two  latter 
cavities,  aro  in  great  part  muscular, 
and  may  be  thus  subject  at  will  to 
alterations  of  form,  size,  and  tension. 

The  larynx  has  been  compared  to 
a  variety  of  musical  instruments,  and 
it  will  be  seen  tnat  in  its  different 
parts  it  unites  the  principles  of  seve- 
ral. In  its  essential  vocal  apparatus 
it  most  nearly  resembles  the  reed- 
instruments,  as  the  reed-pipes  of  the 
organ,  the  clarionet,  &c.,  or  rather  a 
modification  of  them,  in  which  the 
vibrating  body  is  not  fixed  in  its 
dimensions  as  a  metallic  tongue,  or 
a  reed,  but  consists  of  a  lamina  of 
elastic  membrane,  capable  of  varied 
degrees  of  tension,  as  well  as  of  altera- 
tions in  its  length.  No  musical  in- 
strument has  yet  been  constructed 
ou  this  principle,  unless  we  consider 

as  such  the  various  kinds  of  trumpet  4,  4,  Arytenoid  cartilages;  5,  Epi- 
in  which  the  vibrations  are  produced  glottis  ;  6,  Aperture  of  communica- 
by  the  air  impelled  against  the  edges  tion  between  glottis  and  pharynx  ; 
of  the  lips,  rendered  more  or  less  7>  ?»  Kings  of  trachea ;  8,  situation 
tense  by  the  action  of  their  orbicu- 
lar muscle.  The  principle  has  been 
applied  in  the  formation  of  artificial 
larynges  by  Biot,  Cagniard  de  la  Tour,  Willis,  &c,  who  have  chiefly 
used  caoutchouc  membrane ;  and  by  Muller  and  Henle,  who  have 
employed  besides  either  the  vocal  ligaments  themselves,  or  laminaj 
of  the  elastic  coat  of  an  artery.  The  most  complete  examination  of 
the  subject  is  that  made  by  Muller,  and  published  in  the  first  part  of 
the  second  volume  of  his  '  Physiologie  des  Menschen.' 

It  is  evident  that  by  adapting  to  one  of  the  open  extremities  of  a 
tube  two  portions  of  thin  elastic  membrane,  so  that  their  opposite 
edges  leave  a  narrow  space  in  the  middle,  through  which  the  air  blown 
into  the  other  end  of  the  tube  may  pass  and  excite  vibrations,  one 
obtains  an  imitation  of  the  essential  vocal  apparatus  of  the  larynx  ; 
the  trachea  being  replaced  by  the  tube,  the  vocal  ligaments  by  the 
1  lands  of  elastic  membrane,  and  the  glottis  by  the  space  between  them, 
wliile  the  parts  above  the  glottis  may  be  imitated  by  adapting  tubes 
of  ditierent  sizes  and  forms  above  the  membranes. 

In  such  an  apparatus  Mr.  Willis 
found  ( '  Cambridge  Philosophical 
Transactions,'  1832)  that  in  order 
that  two  laminae  of  elastic  membrane 
inclosing  a  narrow  interval  should 
produce  sound,  the  parts  near  their 
edges  must  be  parallel  to  each  other. 
Applying  this  law  to  the  case  of  the 
larynx,  he  observes  that  something 
more  is  necessary  for  speaking  or 
singing  than  a  certain  degree  of  ten- 
sion of  the  vocal  ligaments,  for  they 
are  always  more  or  less  tense ;  and 
even  when  their  tension  is  increased, 
and  all  the  cartilages  are  in  the  posi- 
tion for  producing  sound,  we  may  yet 
breathe  quietly,  the  edges  of  the  vocal 
ligaments  not  being  parallel. 

Fig.  12  represents  two  vertical 
tiansyerse  sections  of  the  larynx,  the  continued  line  indicating  the 
Dositionof  its  parts  when  not  sounding,  the  dotted  line  the  same  parts 
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cartilage  ;   3,  3,  Cricoid  cartilage  ; 


of  transverse  posterior  muscular 
bands ;  9,  0,  portion  of  trachea  cut 
open  from  behind. 
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in  tho  vocalising  position,  in  which  tho  cdgM  of  the.  ligament*  are 
parallel  to  each  other.  Mr.  Willis  considers  it  to  be  one  of  the  func- 
tions of  tho  thyroarytenoid  mutielo  to  placo  tho  ligaments  in  this 
essential  position. 

When  the  vocal  ligaments  aro  thus  placed,  the  modulations  of  the 
notes  aro  effected  by  tho  changes  in  their  length  and  tension  ;  for,  like 
those  of  other  elastic  membranes  stretched  at  both  ends,  thoy  follow 
in  many  respects  the  same  laws  as  cords.  [Conn,  in  Aim  and  Sc.  Dl  v.] 
Thus,  tho  degree  of  tension  being  the  came,  the  height  of  the  note  is 
inversely  as  the  length  of  the  membrane  ;  and  the  length  being  the  same, 
the  height  of  the  note,  as  expressed  by  tho  number  of  vibrations,  in 
directly  as  the  Hquaro  root  of  tho  power  employed  in  producing  the  ten- 
sion. The  application  of  these  laws  to  the  vocal  ligaments  was  experi- 
mentally proved  by  Muller.  In  a  part  of  his  experiments  on  the  dead 
larynx  ho  succeeded  in  producing  the  complete  scale  of  notes  and  half- 
notes  through  a  range  of  2.J  octaves,  by  gradually  increasing  the  tension 
of  the  vocal  ligaments  by  weights  appended  to  one  of  their  extremities. 
The  weights  produced  extension  in  the  same  direction  in  which  the 
cricothyroid  muscles  act,  when,  the  arytenoid  cartilages  being  fixed, 
they  throw  thern  backwards  with  the  cricoid  as  already  explained. 
If  instead  of  stretching  the  vocal  ligaments  they  were  left  to  their 
own  elasticity,  or  still  more  relaxed  by  artificial  means,  in  imitation  of 
tho  action  of  the  thyro-arytenoid  muscles,  still  lower  notes  could  be 
produced. 

In  the  course  of  these  experiments  Muller  found  that  the  tones  of 
tho  dead  larynx,  which  in  the  lower  notes  closely  resembled  the  chest- 
notes  of  tho  human  voice,  were  very  apt,  as  they  ascended  in  the  scale, 
to  assume  the  characters  of  the  falsetto  voice.  He  was  thus  led  to 
discover  the  mode  in  which  the  latter  class  of  notes  (whose  origin  had 
long  been  the  subject  of  great  doubt)  is  produced.  In  sounding  the 
chest-notes,  and  in  the  common  voice  of  speaking,  the  whole  vocal 
ligaments  vibrate,  and  with  them  part  of  the  ventricles,  and  of  the 
thyro-arytenoid  muscles ;  but  in  the  falsetto  notes  it  is  only  the  thin 
edges  of  the  ligaments  which  are  thrown  into  vibrations.  He  found 
also  that  he  could  prevent  the  tones  of  the  chest-notes  from  breaking 
into  those  of  the  falsetto,  as  he  ascended  in  the  scale,  by  compressing 
the  part  of  the  larynx  immediately  below  the  glottis,  in  imitation  of 
the  action  of  the  lower  fibres  of  the  thyro-arytenoid  muscles. 

As  in  all  reed-instruments,  the  velocity  of  the  current  of  air  exciting 
the  vibrations  of  the  vocal  ligaments  has  an  influence  on  the  note 
produced ;  thus  Muller  found  that  the  natural  note  of  the  vocal 
ligaments  at  a  given  tension  could  be  raised  to  its  fifth  by  blowing 
with  increased  force.  He  believes  that  in  singing  the  same  note  with 
varied  degrees  of  force,  a  compensation  is  effected  by  lessening  the 
tension  of  the  ligaments  in  the  same  proportion  as  the  velocity  of  the 
current  is  increased ;  but  it  seems  more  probable  that  the  tension  of 
the  ligaments  is  always  the  same  for  the  same  note,  while  it  13  the 
office  of  the  epiglottis  to  prevent  the  notes  from  rising  with  the 
increased  force  of  the  air.  It  may  effect  this  on  a  principle  discovered 
by  M.  Grenid  (Magendie's  1  Precis  de  Physiologie,'  i.  253),  who  found 
that  to  remedy  the  inconvenience  arising  from  the  ascent  of  the  note 
when  the  current  of  air  blown  into  a  reed  organ-pipe  was  increased, 
it  was  sufficient  to  place  within  the  pipe  directly  over  the  reed  a 
supple  elastic  tongue,  which  shielded  it  very  nearly  in  the  same  manner 
as  the  epiglottis  covers  the  vocal  ligaments. 

Muller  found  that  sounds  were  most  easily  produced  from  the  dead 
larynx  when  the  anterior  angles  of  the  arytenoid  cartilages  were  in 
contact,  so  that  only  that  part  of  the  glottis  was  open  which  is  bounded 
by  the  vocal  ligaments.  The  tension  of  the  ligaments  being  fixed, 
the  same  note  could  be  produced  whether  the  glottis  were  widely  open 
or  nearly  closed ;  but  it  is  probable  that,  though  not  essential,  the 
varying  apertures  of  the  glottis  arc  auxiliary  to  the  complete  aud  pure 
sounds  of  the  different  notes;  for  Magendie  (1.  c,  p.  247)  distinctly 
saw  it  become  narrower  as  the  notes  emitted  by  a  dog  were  higher  ; 
and  in  singing  high  notes  one  clearly  feels  that  the  air  passes  through 
a  narrower  aperture  and  with  more  difficulty  than  in  singing  the 
low  notes. 

The  notes  produced  at  the  glottis  are  subjected  to  modifications  in 
timbre,  strength,  and  purity,  by  the  parts  connected  wit^i  the  larynx 
both  above  and  below  the  vocal  ligaments.  To  illustrate  this,  one 
need  only  refer  to  the  difference  of  tone  which  may  be  drawn  from  a 
clarionet-reed  when  it  is  only  attached  to  the  mouth-piece,  and  when 
the  mouth-piece  is  fixed  on  the  body  of  the  instrument.  This  part 
of  the  subject  has  been  particularly  illustrated  by  M.  Savart,  Mr. 
Wheatstone,  and  Mr.  Bishop.  It  is  well  known  that  in  all  reed  instru- 
ments, unless  the  tube  or  body  be  adapted  to  the  reed  so  as  to  be 
capable  of  the  same  number  of  vibrations  as  it  is,  there  is  always  a 
discordance  of  sounds.  If  for  example  the  tube  be  unalterable  in 
length,  while  the  reed  is  capable  of  varied  modifications  of  pitch,  the 
sounds  will  be  irregular  in  intensity,  and  in  some  parts  of  the  scale 
will  be  totally  extinguished.  Thus  it  is  that  in  organs,  in  each  pipe, 
the  tongue  and  the  tube  have  to  be  adapted  to  each  other,  and  that  in 
clarionet-playing  much  of  the  perfection  of  the  tone  depends  on  the 
adaptation  of  the  pressure  of  the  lips  ou  the  reed  to  the  length  of  the 
tube  as  determined  by  the  number  of  holes  covered  by  the  fingers. 
Savart  ('Journal  de  Physiologie,'  t.  5)  has  shown  that  if  the  walls  of 
the  tube,  instead  of  being  fixed  in  their  dimensions  like  those  of  reed- 
instruments,  be  capable  of  varying  degrees  of  tension,  an  extraordinary 
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variety  and  fulness  of  notes  may  be  produced;  and  that  the  shrill 
whistle  of  the  bird-call  (with  which  he  compared  the  larynx)  is, 
■with  the  same  essential  principle  for  the  original  formation  of  sound, 
converted  into  a  full  round  tone.  In  the  human  body  such  a  tube 
exists  on  both  sides  of  the  glottis,  and  is  in  both  parts  capable  of 
varieties  in  tension,  size,  and  form.  Thus  the  trachea  may  be  acted 
on  by  its  posterior  muscles  and  its  elastic  bauds ;  and  to  a  far  greater 
extent  the  parts  above  the  glottis  will  vary  in  their  condition.  In 
singing  an  ascending  scale  of  notes,  if  the  finger  be  placed  in  the 
interval  between  the  angle  of  the  thyroid  cartilage  and  the  front  of 
the  hyoid  bone,  it  will  be  found  that  as  the  notes  emitted  become 
higher  the  interval  diminishes  and  the  whole  larynx  rises.  Thus  the 
tube  above  the  glottis  is  shortened,  just  as  in  all  wind-instruments 
tho  body  is  shortened  by  opening  the  holes  at  their  sides,  or  by  push- 
ing one  part  of  the  tube  within  another.  At  the  same  time  the  lips 
are  drawn  in  and  compressed,  the  arches  of  the  palate  approximated, 
the  uvula  tightened,  the  back  of  the  tongue  and  soft  palate  drawn 
near  each  other,  and  tho  oval  aperture  into  the  larynx  constricted,  all 
tending  together,  by  a  diminution  of  the  size  and  an  increase  of  the 
tension,  to  accord  with  the  diminished  length  of  the  tube,  that  their 
vibrations  may  bo  in  correspondence  with  those  of  the  vocal  liga- 
ments. As  the  voice  passes  through  the  descending  scale,  the  opposite 
changes  occur ;  the  vocal  ligaments  lengthen  and  are  less  tense,  tho 
larynx  descends,  the  cavity  of  the  mouth  is  expanded,  and  all  the 
tissues  are  relaxed.  Hence  it  is  that  tho  singer,  when  his  voice  is 
exerted  in  its  highest  notes,  feels  tho  greatest  fatigue  in  the  parts  about 
the  palate  and  pharynx  ;  while  in  singing  the  lower  notes  he  remains 
unwearied  far  longer,  and  at  last  feels  fatigue  chiefly  in  the  muscles  of 
the  chest. 

It  is  difficult  to  determine  the  circumstances  on  which  the  differ- 
ences of  the  timbre  of  the  voice  in  different  persons  depend.  The 
difference  between  the  male  and  female  voices  is  probably  owing  to 
the  comparative  shortness  of  the  vocal  ligaments  in  the  latter.  Accord- 
ing to  Miilkr  their  average  length  in  man  is  18.}  millimetres,  in  woman 
only  12g  millimetres,  or  nearly  as  3  to  2.  But  to  account  for  the 
differences  of  tenor  and  bass,  or  of  soprano  and  alto  voices,  no  good 
evidence  has  yet  been  collected.  The  average  compass  of  the  voice  is 
two  octaves,  but  in  different  parts  of  the  scale  in  different  persons; 
thus  a  bass  voice  commonly  has  its  lowest  note  four  or  five  note3  lower 
than  a  tenor,  while  a  tenor  has  its  highest  note  from  four  to  five  notes 
above  the  highest  note  of  the  bass  voice.  A  soprano  voice  again  has 
its  lowest  note  at  nearly  the  same  part  of  the  scale  as  the  highest 
note  of  a  bass  voice ;  and  thus  the  whole  compass  of  the  human 
voice,  from  the  lowest  of  the  bass  to  the  highest  of  the  soprano,  would 
be  nearly  four  octaves.  The  voices  of  children  resemble  very  nearly 
those  of  women,  but  in  males  a  remarkable  change  takes  place  at 
puberty,  when  the  voice  is  said  to  crack  ;  the  change  from  the  shrill 
treble  voice  of  the  boy  to  the  fuller  and  rounder  tone  of  the  man  is 
sometimes  perfected  almost  suddenly ;  but  in  most  cases  it  is  for  some 
time  in  progress,  wavering  between  the  two  extremes,  deep  and  manly 
during  quiet  enunciation,  but  when  any  exertion  is  used,  suddenly 
starting  up  again  to  the  shrill  tones  of  boyhood.  In  old  age,  the 
cartilages  of  the  larynx  becoming  bony,  the  ligaments  hard  and  un- 
yielding, and  its  muscles  pale  and  powerless,  the  voice  completely 
alters ;  it  trembles  as  if  there  were  not  sufficient  strength  in  the 
muscles  to  maintain  a  due  tension  of  the  vocal  ligaments ;  it  becomes 
harsh  and  monotonous,  and 

"  Turning  again  towards  childish  treble, 
Pipes  and  'whistles  in  the  sound." 

Much  yet  remains  unknown  of  the  actions  of  the  various  parts  of 
the  larynx,  but  enough  has  been  said  to  prove  that  it  is  perhaps  the 
most  perfect  piece  of  complex  mechanism  in  existence.  Judging  of  it, 
as  we  must  do,  by  comparison  with  the  imperfect  contrivances  of  art, 
it  is  not  possible  that  we  should  be  able  to  discern  all  the  beauties  of 
an  instrument  which  in  a  space  of  about  six  inches  by  two  inches 
produces  a  rauge  of  notes  of  between  two  and  three  octaves,  all  of 
perfect  clearness  and  harmony,  and  with  a  tone  far  superior  to  any 
yet  known — which  is  capable  at  the  same  time  of  giving  a  wide  range 
of  expression,  and  varied  degrees  of  power — of  executing  difficult  aud 
intricate  passages  with  the  greatest  rapidity  and  distinctness — and 
which  above  all  will  last  for  years  without  need  of  repair,  and  is  even 
improved  by  a  judicious  use.  The  larynx  fulfils  all  this,  and  is 
besides  subservient  to  other  functions  of  vital  importance  to  the  whole 
body.  In  breathing  for  example,  its  exquisite  sensibility  is  immediately 
excited  by  the  contact  of  any  foreign  substance,  or  of  a  deleterious 
gas,  and  the  glottis  is  firmly  closed  by  the  thyro-arytenoid  muscles, 
to  prevent  the  entrance  of  the  noxious  body  into  the  lungs.  The 
same  action  occurs  as  we  swallow  each  portion  of  our  food,  to  pre- 
vent any  of  it  passing  into  the  lungs :  and  if  a  particle  by  accident 
touch  the  glottis,  coughing  is  excited  to  ensure  its  speedy  removal. 
Again,  when  about  to  make  a  violent  exertion,  a  man  first  draws  a  full 
breath,  and  fixes  his  chest  that  he  may  have  a  firm  support  for  all  the 
Aiuscles  of  his  limbs;  the  same  little  muscles  assist  in  this  action  by 
closing  the  glottis,  and  thus  preventing  any  portion  of  the  air  from 
being  forced  from  the  chest,  however  great  the  exertion  of  the  muscles 
attached  to  its  walls.  ■ 

LASER,  a  Gum-Resin  highly  esteemed  among  the  ancient3.    It  had 


become  rare  even  in  the  time  of  Pliny,  but  it  is  described  by  Dios- 
corides  (lib.  iii.  c.  84),  and  still  more  fully  by  Theophrastus  under  the 
name  of  Silphion  (itKipiov,  lib.  vi.  c.  3).  In  the  edition  of  Bodxus  a 
Stapel  a  most  elaborate  dissertation  may  be  seen,  in  which  apparently 
almost  everything  that  occurs  respecting  it  in  ancient  authors  is 
brought  together.  Though  the  whole  plant  appears  latterly  to  have 
been  called  Silphion,  this  name  was  originally  that  of  the  root.  The 
stem  of  the  plant  is  called  nayvSapis  by  Theophrastus,  the  leaf 
fxicnteTov,  the  seed  tpvKkov.  These  names  are  however  differently 
applied  by  other  authors.  Laser  was  subsequently  called  Lasaron, 
and  was  applied  to  the  juice  alone.  This  was  in  such  high  estimation 
as  to  have'beeu  sold  for  its  weight  in  gold,  having  many  marvellous 
properties  ascribed  to  it,  but  it  was  probably  useful  only  as  a  stimulant 
to  some  of  the  functions  and  as  an  antispasmodic.  The  country  where 
it  was  produced  has  been  clearly  laid  down  as  the  Cyrenaica  Regio, 
and  tho  physicians  of  Cyrene,  we  know,  early  attained  a  high  reputa- 
tion. Theophrastus  gives  a  wider  extent  of  distribution  along  the 
north  of  Africa,  stating  at  the  same  time  that  the  greater  portion  was 
collected  near  the  Syrtes.  Dioscorides  gives  Syria,  Armenia,  Media, 
and  Libya,  as  the  countries  whence  it  was  procured.  The  produce  of 
this  plant  having  been  so  valuable,  it  necessarily  became  a  considerable 
source  of  revenue,  and  was  represented  on  the  coins  of  Cyrene ;  another 
is  represented  in  the  above  edition  of  Theophrastus,  with  the  head  of 
a  beardless  man  on  tho  obverse,  while  a  third  is  described  as  figured 
in  Viviani's  '  Flora  Libyca,'  in  which  the  figure  is  bearded,  but  in  all 
the  plant  is  exactly  the  same. 

From  the  descriptions  and  representations  of  the  plant  on  those 
coins  there  can  be  no  doubt  of  its  being  one  of  the  UmbeUifera,  and 
it  has  successively  been  thought  to  be  Laserpitium  Siler  and  gummi- 
fevum,  Ligwsticum  latifolium,  Ferula  tingitana,  &c.  But  as  the  natural 
history  of  the  countries  becomes  investigated,  whence  the  ancients 
obtained  the  substances  they  have  described,  these  doubts  give  way 
to  certainties,  or  very  near  approximations  to  the  truth.  Delia  Cella, 
who  travelled  in  the  Cyrenaica  in  1817,  having  found  an  umbelliferous 
plant  on  the  mountains  of  Cyrene,  and  the  only  one  at  all  resembling 
the  representation  on  the  coins,  would  appear  to  have  finally  deter- 
mined the  question.  This  plant  has  been  described  by  Viviani  in  his 
'  Flora  Libyca,'  and  named  T/iapsia  Silphion ;  it  is  very  closely  allied 
to  T.  gargunica  of  De  Candolle,  and  a  description  of  it  may  be  seen 
in  Dr.  Lindley's  '  Flora  Medica,'  p.  52.  The  root  is  said  to  yield  a 
juice,  which,  according  to  the  testimony  of  the  natives  of  the  country, 
is  possessed  of  very  valuable  medical  properties.  M.  Pacho,  who 
travelled  subsequently  in  the  same  country,  thinks  he  has  found  the 
Laser,  or  Laserpitium,  in  Cyrenaica  and  Marmarica,  and  has  called 
the  plant  Laserpitium  Dcrias.  ('  Voyage  dans  la  Cyrenaique,' 
Paris,  1827.) 

There  appears  however  to  have  been  from  the  earliest  times  two 
kinds  of  Laser.  Thus  Pliny,  "Diu  jam  non  aliud  ad  nos  invehitur 
laser,  quam  quod  in  Perside  aut  Media  et  Armenia  nascitur  large,  sed 
multo  infra  Cyrenaicum."  Dioscorides  also  states  some  to  have  been 
procured  from  Armenia  and  Media.  Hence  it  is  probable  that  some 
similar  substance  was  substituted  for  the  more  highly  esteemed  Cyre- 
naican  juice  when  this  became  scarce.  There  can  be  very  little  doubt 
that  Assafcetida  was  at  one  time  substituted  for  it,  at  least  since  tha 
time  of  the  Arabs,  for  Avicenna  describes  his  Hulteet,  which  is  assa- 
fcetida, as  of  two  kinds,  one  fcetid,  and  the  other  fragrant,  the  latter 
from  the  ' regio  Chiruana'  in  the  Latin  translation;  while  Anjidan, 
which  are  the  seeds  of  the  assafoetida  plant,  arc  translated  Laserpitium. 
That  assafcetida  was  an  article  of  export  from  Persia  in  very  early 
times  we  know,  from  seeing  it  noticed  in  the  Sanscrit  '  Amara  Kosha,' 
which  is  at  least  of  as  early  a  date  as  the  commencement  of  the 
Christian  era.  The  juice  and  seeds  of  the  assafcetida  are  likewise 
both  used  as  medicinal  substances,  and  the  former  esteemed  even  as 
a  condiment  by  Asiatic  natives.  While  the  root  of  the  Silphium, 
which  grew  on  Paropamisus  with  pines,  is  mentioned  by  Arrian  as 
affording  food  to  numerous  herds  of  cattle.  This  has  been  stated  by 
Mr.  Moorcroft  to  be  the  case,  even  in  the  present  day,  with  another 
Umbelliferous  Plant  in  the  same  regions,  that  is  Prangos  pabularia, 
which  is  therefore  conjectured  by  Dr.  Royle  to  be  one  of  the  kinds 
of  Silphium.  [Silphium.] 

LASERPI'TIUM  (the  name  of  the  ancient  Silphium),  a  genus  of 
Plants  belonging  to  the  natural  order  Umbelliferce.  It  has  a  calyx 
with  a  5-toothed  rim  ;  the  petals  obovate,  emarginate,  with  an  inflected 
lobe ;  the  fruit  compressed  from  the  back,  or  somewhat  taper,  8-winged, 
that  is,  the  half-fruits  with  five  primary  filiform  ridges,  and  four  winged 
secondary  ones ;  a  vitta  in  the  channel  below  each  secondai  y  ridge. 
The  species  are  herbaceous  plants,  with  2-3-pinnate  leaves,  and  entire 
toothed  or  cut  segments  ;  many-rayed  showy  umbels ;  the  involucres 
many-leaved  ;  the  flowers  white,  rarely  yellow. 

L.  glabrum,  glabrous  Laserwort,  has  bipinnate  leaves,  quite  glabrous 
in  every  part ;  the  leaflets  obliquely  cordate,  here  and  there  mucronate 
and  toothed  ;  leaves  of  the  involucre  setaceous ;  wings  of  the  fruit 
equal,  rather  curled.  This  plant  is  a  native  of  mountainous  districts 
of  Europe  in  dry  and  stony  places.  It  attains  a  height  of  1  or  2  feet 
on  the  Alps,  but  in  cultivation  is  a  much  larger  plant.  The  root  is 
filled  with  a  gum-resin,  which  is  acrid,  bitter,  and  even  somewhat 
caustic.  It  is  said  to  be  a  violent  purgative.  The  French  call  it 
Turbith  aux  Montagues  and  Faux  Turbith. 
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L.  Silcr  has  bipirmate  quite  glabrous  loaves;  leaflets  lancL-olate  or 
oval,  quite  entire,  mucrouatc,  sometimes  confluent,  and  then  3-lobod  ; 
the  leaves  of  the  involucre  and  involucels  linear-lanceolate,  slightly 
awued,  acumiuate,  the  wings  of  the  fruit  narrow.  It  is  a  native  of 
the  mountains  of  the  middle  and  south  of  Europe.  The  root  is 
extremely  bitter,  and  yields  an  aromatic  resinous  substance  which 
has  been  supposed  to  be  the  Silphion  or  Laser  of  the  ancients. 
[Siu'iiium;  LASER.]  L.  Siler  is  supposed  by  Fraas  to  bo  identical 
with  the  hiyvaTM6v  of  Dioscorides,  .'i,  51.  Sibthorp  found  this  plant 
in  Greece.  L.  gummiferum,  a  native  of  Portugal  and  Spain,  also 
yields  a  gum-resin.  There  are  several  other  species  of  Laterpitwm 
described,  and  many  of  them  yield  a  gum-rosin,  which  is  one  of  tho 
secretions  of  the  order  to  whioh  they  belong. 

(Liudley,  Flora  Medica;  Don,  Dichlamydeous  Plants;  Fraas, 
Synopsis  Plantarum  Flora:  Classical.) 

LASTREA,  a  genus  of  Ferns,  belonging  to  the  tribe  Aspidiccv.  It 
has  a  reuiform  indusium  attached  by  the  sinus,  tho  veins  distinct 
after  leaviug  the  midrib,  and  not  uniting  with  those  of  the  adjoining 
pinnule.  [Aspidium.] 

L.  Thelypteris,  Marsh  Fern,  has  pinnate  fronds,  linear-lanceolate; 
piunro  slightly  downy,  but  without  glands.  The  lobes  are  entire, 
blunt,  appearing  acute  on  the  fertile  fronds  from  the  revolute  margins  ; 
the  rhizome  creeping.  It  is  found  in  marshy  and  boggy  places  in 
Great  Britain. 

L.  Orcopteris,  Sweet  Mountain-Fern,  has  pinnate  fronds,  the  pinna; 
linear-lanceolate,  piuuatifld,  glandular  beneath,  gradually  decreasing 
from  about  the  middle  of  the  frond  to  near  the  root;  lobes  oblong, 
flat ;  sori  marginal. 

L.  Filix  mas,  Male  Fern,  is  known  by  its  subbipiuuate  fronds,  obtuse 
and  serrated  pinnules,  sori  near  the  central  nerve,  lateral  nerves 
forked.  It  is  found  on  woods  and  banks  in  Cumberland  and  Yorkshire. 

L.  cristata  has  linear-lanceolate  subbipinnate  fronds,  short  triangular 
oblong  pinnatifid  pinnae ;  piunaclcs  serrated,  the  lowermost  lobed, 
and  almost  pinnatifid ;  lateral  nerves  of  the  lobes  with  several 
branches.  It  is  found  in  bogs  and  boggy  heaths  in  Norfolk,  Notting- 
hamshire, and  Cheshire. 

L.  spinulosa  has  the  segments  of  the  fronds  serrate,  and  spinose 
mucronate ;  stipes  clothed  with  broad  roundish  concolorous  scales. 

L.  rigida  has  its  fronds  triangular,  lanceolate,  bipinnate,  and 
glandular;  segments  of  the  pinnules  2-  to  5-toothed,  not  spinulose; 
stipes  clothed  with  long-pointed  concolorous  scales.  It  is  found  at 
Ingleborough,  Arnside  Knot,  and  near  Settle  in  Yorkshire. 

L.  dilatata  is  distinguished  by  the  stipes  being  clothed  with  long 
pointed  scales,  with  a  dark  centre  and  diaphanous  margin ;  the 
fronds  are  arched,  often  drooping,  convex.  It  is  found  in  woods  and 
on  banks  in  Westmoreland. 

L.  Fcenisecii  has  a  triangular  bipinnate  frond  ;  the  stipes  clothed 
with  long,  narrow,  laciniated,  concolorous  scales.  It  is  the  Nephrodium 
Fanisecii  of  Lowe.  The  frond  is  elongate,  triangular,  concave  below. 
It  is  sweet-scented,  and  is  found  in  damp  places  in  Great  Britain. 

LATA'NIA,  a  genus  of  Palms  of  the  tribe  Borassinea;  of  Martius, 
which  has  been  so-called  from  the  name,  Latanier,  of  one  of  the 
species  L.  Borbonica,  indigenous  in  the  Isle  of  Bourbon.  The  other 
species,  L.  rubra,  a  much  smaller  plant,  and  remarkable  for  its  red- 
coloured  leaves,  is  a  native  of  the  Mauritius.  Both  are  moderate 
sized,  with  all  the  leaves  of  a  palmate  fan  shape,  the  flowers  yellow, 
and  the  drupes  yellowish  coloured.  The  leaves,  like  those  of  other 
palms,  are  employed  by  the  natives  for  covering  their  huts,  as  well  as 
for  making  fans  and  umbrellas.  The  leaf-stalks  are  split  and 
employed  for  making  baskets,  sieves,  &c.  The  fleshy  part  of  the 
fruit  is  astringent,  and  the  kernel  bitter  and  purgative ;  and  the  sap 
is  possessed  of  remarkable  antiscorbutic  properties,  according  to  the 
statement  of  French  authors. 

LATHYRUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Legumiaosa,  and  the  tribe  Viciece.  It  has  a  campanulate  5-cleft  calyx, 
the  two  upper  lobes  the  shortest.  Stamens  diadelphous ;  style 
flattened,  dilated  at  the  apex,  shaggy  or  downy  in  front ;  legume 
oblong,  many-seeded,  2-valved ;  seeds  globose  or  angular.  The  species 
are  usually  climbing  herbaceous  plants ;  the  stipules  half-sagittate ; 
leaves  cirrhose  ;  leaflets  1,  3  pairs  ;  peduncles  axillary. 

L.  Apkaca  is  a  common  European  field  plant.  It  is  a  little  smooth 
pale  glaucous  green  annual,  branching  from  the  root  into  several 
weak  stems,  either  procumbent  or  climbing  by  means  of  numerous 
alternate  simple  tendrils,  each  of  which  springs  from  between  a  pair 
of  large  stipules  of  a  broad  arrow-shape,  nearly  entire.  There  are 
no  true  leaves  or  leaflets,  except  that  now  and  then  near  the  root,  a 
pair  of  an  elliptical  shape  on  one  or  two  rudiments  of  tendrils,  very 
rarely  on  a  real  tendril,  may  be  observed,  but  these  soon  wither  away. 
The  flowers  are  solitary  on  long  simple  stalks,  accompanying  some  of 
the  tendrils,  small,  drooping,  and  lemon-coloured.  The  bracts  are  in 
pairs,  awl-shaped.  The  teeth  of  the  calyx  long  and  lanceolate,  ribbed. 
The  legume  about  an  inch  in  length,  somewhat  cylindrical,  smooth, 
with  about  six  round  seeds,  which  are  somewhat  narcotic,  and  produce 
excessive  headache  if  eaten  abundantly  in  the  ripe  state.  'When 
young  and  green  they  may  be  eaten  without  inconvenience,  like  green 
peas.    It  is  a  British  species. 

L.  Cicera  is  a  native  of  Spain.  It  is  a  nearly  smooth  plant,  with 
spreading  wiugtd  stems ;   the   leaflets  2,    linear-oblong  ;  tendrils 


3  to  4  ;  stipules  half-sagittate,  lanceolate,  somewhat  toothed,  oflbted, 
tho  length  of  the  petioles,  which  is  not  membranous  at  the  edge  ; 
peduncles  1-flowered,  longer  than  the  stipules  ;  bractlcts  very  small  ; 
calycino  segments  lanceolate,  leafy,  almost  three  times  as  long  as  tho 
tube ;  corolla  red ;  hgumes  broad,  oblong,  irregularly  reticulated, 
channelled,  not  winged  at  tho  back  ;  seeds  3-cornered,  somewhat 
truncate,  brown,  and  smooth.  The  seeds  are  poisonous,  and  tho 
flour  with  which  they  are  ground  up  is  rendered  unfit  for  use. 

There  are  9  British  Kpeeios  of  this  genus  mentioned  by  Jiabington 
in  addition  to  L.  Apliacu. 

L.  Nissoiia  is  known  by  its  leaf-like  petioles,  without  leaves  or 
tendrils,  and  witli  minute  stipules. 

L.  hirautus  has  linear-lanceolate  leaflets,  and  globose  tubercular 
seeds. 

L.  pratensis  has  many-flowered  peduncles,  and  subulate  calyx-teeth; 
the  flowers  are  of  a  bright  yellow;  tho  hilurn  small  and  oblong.  It 
is  found  in  moist  meadows  and  pastures. 

L.  sylveslris  has  a  winged  stem,  many- flowered  peduncles,  the  leaves 
of  one  pair  of  linear-lanceolate,  or  lanceolate  leaflets;  calyx  teeth 
triangular,  subulate ;  seeds  compressed,  smooth,  and  half  surrounded 
by  the  hilum.    The  broad-leaved  varieties  often  pass  for  L.  lalifo/ius. 

L.  latifvlius  is  known  by  the  leaves  consisting  of  one  pair  of 
elliptical  pointed  leaflets ;  the  seeds  tubercular,  rugose,  one-third 
surroundtxl  by  the  hilum.    It  is  a  doubtful  native. 

L.  paluslris  has  the  leaves  composed  of  2  or  3  pairs  of  linear- 
lanceolate  acute  leaflets ;  the  seeds  a  quarter  surrounded  by  tho 
hilum. 

L.  marittmus  has  an  angular  stem,  not  winged  ;  the  leaves  of  3  to 
8  pairs  of  oval  leaflets ;  stipules  large,  oval,  cordate,  hastate.  It  is  a 
rare  plant  found  on  pobbly  sea  shores. 

L.  viacrorhizus  is  known  by  its  simple  winged  stem  ;  the  leaves 
having  two  or  three  pairs  of  oblong  or  lanceolate  blunt  apiculate 
leaflets,  without  tendrils;  cylindrical  jiods.  It  is  tho  Orobiis  luberosus 
of  Smith. 

L.  niger  has  a  branched  stem,  not  winged ;  the  leaves  of  3  or  6  pairs 
of  lanceolate  or  oblong  leaflets,  without  tendrils ;  stipules  linear, 
subulate,  the  lower  ones  arrow-shaped. 

(Babiugton,  Manual ;  Lindley,  Flora  Medica.) 

LATIALITE.  [Hauyne.] 

LATROB1TE,  a  Mineral,  which  occurs  crystallised  and  massive. 
Primary  form  a  doubly  oblique  prism.  Cleavage  parallel  to  all  the 
primary  planes.  Colour  pale  rose-red  or  pink.  Fracture  uneven. 
Hardness  5'0  to  6-0.  Lustre  vitreous.  Translucent.  Specific  gravity 
2'72  to  2'80.  Found  at  Amitok  Island,  Labrador,  and  in  Finland. 
Analysis  by  Gmelin  : — 

Silica      .      .  44-05 

Alumina  3G81 

Lime      .      .       .      .       .      .      .    .  829 

Potash  6-58 

Oxide  of  Manganese  3'16 

 99-49 

LAUMONITE,  a  Mineral  belonging  to  the  group  of  Hydrous 
Silicates  of  Alumina.  It  occurs  in  oblique  rhombic  prisms.  The 
cleavage  is  parallel  to  the  acute  lateral  edge ;  also  massive,  with  a 
radiatiug  or  divergent  structure.  The  colour  is  white,  passing  into 
yellow  or  gray.  Lustre  vitreous.  Hardness  3'5  to  4'0.  Specific  gravity 
2'3.    It  contains — 

Silica       .V.*  48-3 

Alumina  227 

Lime  12-1 

Water  16-0 

 99-1 

It  is  found  exclusively  in  America.     The  best  specimens  are 
obtained  at  Peter's  Point,  Nova  Scotia. 
LAUNCE.  [Ammodytes.] 

LAURA'CEiE,  Laurels,  a  natural  order  of  Apetalous  Exogens,  con- 
sisting entirely  of  trees  and  shrubs,  inhabiting  the  warmer  parte  of  the 
world,  and  in  most  cases  aromatic,  on  which  account  several  are  men- 
tioned in  works  on  officinal  plants.  The  best  known  species  in  Europe 
is  Laurus  nobilis,  the  Sweet  Bay,  a  beautiful  evergreen,  whose  fragrant 
leaves  are  commonly  employed  to  flavour  confectionary.  [Laurus.] 
Other  products  of  the  order  are  cinnamon  and  cassia;  sassafras,  whose 
bark  has  great  reputation  in  North  America  as  a  powerful  sudorific  ; 
Pichurim  beans,  an  indifferent  substitute  for  nutmegs ;  and  finally, 
not  to  mention  other  useful  substances,  camphor,  obtained  by  the 
Chinese  from  the  Camphora  officinarum  by  means  of  dry  distillation. 
[Camphoka.] 

In  general  it  may  be  expected  that  the  trees  of  this  order  are 
valuable  as  aromatics  and  stimulants,  although  but  a  comparatively 
small  number  has  yet  been  brought  into  use.  They  are  known  by  the 
peculiar  structure  of  their  flowers,  which  have  no  corolla,  stamens  in 
one  or  several  rows,  often  in  part  gland-like  and  sterile,  a  simple 
1-celled  superior  1-seeded  ovary,  and  especially  by  the  anthers  bursting 
with  recurved  valves.  [Cinnaaiosium  ;  Laubcs  ;  Nectajcdra;  Ben- 
zoin; Sassafras.] 

There  are  46  genera  and  450  species  of  this  natural  order.  Its 
position  is  near  Thymdacece  and  Cassythaccaf. 
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LAUREL-CHERRY.  [Cehasus.] 

LAURUS,  a  genus  of  Plants  belonging  to  the  natural  crder 
Lauracece,  to  which  indeed  it  has  given  its  name.  It  includes  aa  a 
Bpecies  one  of  the  most  celebrated  trees  of  antiquity,  and  until  recent 
times  some  of  the  most  elegant  and  useful  of  the  vegetable  kingdom, 
as  among  them  were  the  trees  yielding  the  camphor  of  Japan,  Cinna- 
mon, both  of  China  and  of  Ceylon,  Cassia  bark  and  buds,  the 
Malabathrum  leaf  of  the  ancients,  with  the  less  known  Culilawau 
and  Sintoc  barks,  as  well  as  tho  American  Persea,  Pichurim,  and 
Sassafras.  Most  of  these  are  however  now  placed  in  distinct  genera 
by  the  latest  authors  who  have  paid  attention  to  the  subject,  as  Neas 
von  Esenbeck  and  Blume. 

L.  camphorifera  of  Kiempfer,  now  the  Camphora  ofiicinaimm  of  Nees, 
is  a  native  of  Japan  and  of  the  province  of  Fokien  in  China,  and  also  of 
the  island  of  Formosa,  whence,  according  to  Mr.  Reeves,  the  chief  por- 
tion of  the  camphor  of  commerce  is  brought  to  Canton.  As  the  wood  is 
said  to  be  valuable,  the  root,  refuse  wood,  and  smaller  branches  are 
cut  into  chips,  covered  with  a  little  water,  and  the  camphor  separated 
By  sublimation.  [Camphora.]  It  is  necessary  to  distinguish  this 
camphor  from  that  produced  in  Borneo  and  Sumatra  by  JXtptero- 
carpus,  or  Dryobalanops  Camphora.  [Diiyobalanoi's.] 

The  kinds  of  cinnamon  are  not  so  clearly  settled,  as  there  is  both  a 
Ceylon  and  a  Chinese  cinnamon.  The  former  however  is  no  doubt 
produced  by  Cinnamomum  Zeylanicum,  and  the  latter  by  the  C.  aro- 
maticum  of  Nees.  This  cinnamon  U  of  superior  quality,  at  least 
some  of  it,  and  is  preferred  by  the  Chinese  to  that  of  Ceylon,  and 
said  to  be  produced  in  Cochin  China  chiefly  in  the  dry  sandy  districts 
lying  north-west  of  the  town  of  Faifoe,  between  15°  and  1C°  N.  lat. 
Mr.  Crawfurd  ('  Embassy  to  Siam,'  p.  478)  informs  us  that  there  are 
10  varieties  of  it,  and  that  it  is  not  cured,  like  that  of  Ceylon,  by 
freeing  it  from  the  epidermis.  Dr.  A.  T.  Thomson  gives  this  as  one 
of  the  characters  by  which  cassia  may  be  distinguished  from  cinnamon. 
It  is  possible  therefore  that  some  of  it  may  be  imported  into  Europe 
and  sold  as  cassia,  though  Mr.  Marshall  states  that  the  cassia-bark  of 
the  shops  is  only  a  coarse  cinnamon  obtained  from  the  thick  roots  or 
large  branches  of  the  cinnamon  tree. 

Cassia-Buds,  or  Florcs  Lauri  Cassia:,  are  the  dried  receptacles  of 
some  species  of  this  family,  by  some  supposed  to  be  the  above 
C.  aromaticum;  but  it  has  been  pointed  out  by  Loureiro,  and  is  named 
C.  Loureirii  by  Nees.  It  is  a  native  of  Cochin  China  towards  Lao-', 
and  of  Japan.  [Cassia-Buds.] 

It  has  sometimes  been  doubted  whether  the  substances  we  now  call 
Cinnamon  and  Cassia  are  exactly  the  same  things  as  those  to  which 
the  ancients  applied  these  names.  It  is  very  certain  that  the  sub- 
stances which  formed  such  highly-esteemed  articles  of  commerce 
must  have  possessed  some  remarkable  plrysical  and  sensible  properties 
not  common  in  products  beyond  the  tropics.  The  aromatic  principle 
is  that  which  is  most  conspicuous  in  the  products  of  the  tropical  zone, 
and  is  found  probably  in  most  of  the  substances  which  the  ancients 
obtained  from  the  east— at  least  Dioscorides  has  described  them  all 
together.  It  would  be  difficult  even  with  our  present  knowledge  to 
find  any  other  substances  which  would  equally  well  answer  the  ancient 
descriptions,  without  going  still  farther  east.  The  Greek  name  of 
cinnamon  is  Kivvafiwuov,  which  Herodotus  says  his  countrymen  learnt 
from  the  Phoenicians ;  and  the  Hebrew  name,  we  know,  is  Kiunemon. 
It  is  remarkable  that  the  Malay  name  is  Kayu-Manis,  which 
Mr.  Marshall  says  is  sometimes  pronounced  as  if  written  Kaina-Manis. 
By  the  Hindoos  cinnamon  is  called  Dar-Cheenee,  indicating  that  they 
obtained  it  from  the  Chinese ;  and  Professor  Wilson  has  lately  proved 
that  there  was  commerce  by  sea  with  China  at  a  very  early  period, 
and,  what  is  still  more  remarkable,  that  the  navigators  were  Hindoos. 

The  Culilawan  Bark,  often  written  Culibaban,  or  Culitlawan,  said 
to  be  derived  from  '  kulit,'  bark,  and  'lawan,'  clove,  in  some  measure 
resembles  Cassia.  It  is  one  of  those  which  has  been  known  in  Europe 
since  the  17th  century,  but  it  has  been  little  used  in  modern  times, 
though  Blume  describes  it  as  possessed  of  remarkable  properties  in 
curing  diseases.  Analyzed  by  M.  Schloss,  it  was  found  to  yield  a 
resin,  a  volatile  oil,  and  a  bitter  extractive  substance.  A  volatile  oil 
obtained  from  it  in  Amboyna  is  used  as  a  stimulant,  according  to 
Labillardiere.  It  was  formerly  employed-  in  Europe  as  an  aromatic 
stimulant,  and  must  be  useful  in  cases  where  such  remedies  are 
indicated.  The  tree  yielding  it  is  a  native  of  Amboyna,  and  is  called 
Cinnamomum  Culilawan  by  Blume. 

L.  nohilis  of  Linnseus,  the  Laurel,  or  Sweet  Bay,  now  alone  remains 
in  the  genus  Laurus.  It  is  a  native  of  the  north  of  Africa  and  south 
of  Europe,  and  of  Asia ;  at  least  it  has  been  so  long  naturalised  in 
these  countries  that  it  would  be  difficult  to  ascertain  whence  it  was 
originally  introduced.  It  is  the  Aa<pvri  of  the  Greeks,  and  is  known 
to  the  Arabs  by  the  name  Ghar,  with  Zafne  as  its  Greek  synonyme. 
The  berries  are  even  found  in  Indian  bazaars  by  the  name  Hubal- 
Ghar. 

It  attains  a  height  of  £0  or  30  feet,  and  is  cultivated  in  gardens,  not 
only  on  account  of  its  elegant  appearance,  but  also  for  the  aromatic 
fragrance  of  its  leaves,  which  are  evergreen,  lanceolate,  wavy  at  the 
margin,  and  quite  smooth.  The  flowers  are  small,  four  or  five 
clustered  together  in  the  axils  of  the  leaves,  of  a  yellowish-white  colour, 
and  dotted.  Tho  fruit  is  small,  ovate,  dark-purple  coloured,  and  a 
little  succulent.    It  is  endowed  with  aromatic  properties  aa  well  as 


the  lsaves,  whence  both  have  long  been  used  in  medicine  as  stimulant 
and  carminatives,  as  well  as  a  fatty  oil  expressed  from  the  seed,  which 
however,  retaining  a  portion  of  the  volatile  oil,  has  a  fragrant  smelL 
The  term  '  bachelor '  has  by  some  been  supposed  to  be  derived  from  the 
former  practice  of  crowning  candidates  for  honours  with  bay-leaves 
and  berries,  whence  the  terms  Baccalaureus  and  Laureate 


1,  a  flowering  branch  of  Laurus  noHlii;  2,  one  of  the  flowers,  much  magni- 
fied ;  3,  a  stamen,  w  ith  a  pair  of  glands  on  its  filament,  and  the  anther  opening 
by  two  recurved  valves ;  4,  a  eeed  ;  5,  a  section  of  the  same,  exhibiting  a  minute 

embryo. 

LAVA,  in  Geology,  the  most  general  designation  of  the  mineral 
substances  which  are  erupted  in  a  melted  state  from  volcanic  vents. 
The  situation  of  volcanoes  now  extinct  may  often  be  recognised  by 
their  solidified  products,  even  when  the  characteristic  conical  figure  of 
volcanic  mounds  has  been  destroyed  by  time ;  and  it  is  commonly 
supposed  that  '  volcanic  rocks '  may  be  distinguished  from  '  trap 
rocks,'  the  effects  of  heat  in  ancient  geological  periods,  by  some 
peculiarities  of  aggregation,  which  appear  due  rather  to  the  dis- 
similar circumstances  under  which  the  lava  was  solidified  thau  to 
any  essential  difference  in  the  chemical  constitution  or  mineral  com- 
ponents. 

Dr.  Daubeny  presents  the  following  general  view  of  the  appeai-ance 
and  heat  of  lava  : — "  When  observed  as  near  as  possible  to  the  point 
from  whence  it  issues,  it  is  for  the  most  part  a  semifluid  mass  of  the 
consistence  of  honey,  but  sometimes  so  liquid  as  to  penetrate  the 
fibre  of  wood.  It  soon  cools  externally,  and  therefore  exhibits  a 
rough  unequal  surface,  but,  as  it  is  a  bad  conductor  of  heat,  the 
internal  mass  remains  liquid  long  after  the  portion  exposed  to  the  air 
has  become  solidified.  The  temperature  at  which  it  continues  fluid  is 
considerable  enough  to  melt  glass  and  silver,  and  has  been  found  to 
render  a  certain  mass  of  lead  fluid  in  four  minutes,  which,  placed  on 
red-hot  iron,  required  double  that  time  to  enter  into  fusion."  ('  On 
Volcanoes.') 

Lavas  vary  so  much  in  chemical  composition  and  mineralogical 
aspect,  that  it  might  seem  impossible  to  reduce  them  to  a  general  rule. 
Yet  as  among  the  older  products  of  heat  we  distinguish  two  principal 
groups  depending  on  the  relative  abundance  of  felspar  and  hornblende 
(or  augite),  so  among  the  products  of  modern  volcanoes  a  similar  con- 
sideration clears  away  much  of  the  perplexity  which  belongs  to  this 
subject. 

According  to  Von  Buch,  almost  all  lavas  are  to  be  viewed  as  a  modi- 
fication of  trachyte,  consisting  essentially  of  felspar  and  united  with 
titaniferous  iron,  to  which  they  owe  their  colour  and  their  power  of 
attracting  iron ;  they  generally  contain  glassy  felspar ;  and  often 
inclose  augite,  leucite,  hornblende,  mica,  olivine,  specular  iron,  and 
many  other  minerals,  developed  by  crystallisation  from  the  fused 
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mass.  Trachyte,  ono  of  tlio  most  prevalent  of  all  volcanic  products, 
consists  chiefly  of  felspar  (00  per  cent),  and  includes  almost  ovory 
conceivable  modification  between  porphyry  and  obsidian. 

liasalt,  anothor  of  the  characteristic  volcanic  rocks,  contains,  besides 
much  felspar,  a  considerable  admixture  of  augite  or  hornblende,  and 
is  rich  in  oxide  of  iron,  sometimes  titaniferous. 

If  lava  were  wholly  felspathic  it  would  consist  principally  of  silica, 
alumina,  and  potash,  as  in  column  1,  tho  average  of  seven  analyses  of 
felspar:  if  wholly  hornblendic,  as  in  column  2,  which  expresses  the 
composition  of  hornblende  from  the  Vogelsberg,  according  to  Hons- 
dorff;  if  wholly  augitic,  as  in  column  3,  which  is  the  analysis  of  black 
augite  from  ^Etua  by  Vauqueliu. 


(1.) 

(2-) 

(3.) 

(!•) 

Silica  . 

64-0 

42-2 

52'0 

51-0 

Alumina 

18-9 

13-9 

8-8 

190 

Lime  . 

o-s 

122 

13-2 

9-5 

Magnesia 

13-7 

100 

Potash 

137 

Soda  . 

4-0 

Oxide  of  Iron 

0-8 

14.0 

14-7 

14-5 

&c. 

6-8 

Tho  fourth  column  gives,  for  comparison,  the  result  of  Dr.  Ken- 
nedy's examination  of  the  compact  lava  from  Catania.  Soda,  an 
ingredient  of  compact  felspar,  appears  more  frequent  in  lavas  than 
potash,  which  belongs  to  common  felspar  :  magnesia  is  not  common, 
its  place  in  the  chemical  aggregate  being  probably  occupied  by  oxide 
of  iron.  [Augite.] 

Trachyte  is  conjectured  by  Dr.  Daubeny  to  be  derived  from  granite  ; 
and  some  volcanic  products  present  in  their  chemical  composition  a 
remarkable  analogy  to  that  of  granite.  Obsidian,  of  which  a  specimen 
from  Hecla  yielded  to  Vauqueliu — 


Silica    ...             ....  78-0 

Alumina   ........  10  0 

Potash   60 

Lime.      ........  0"! 

Soda   1-6 

Oxide  of  Iron   TO 

 9G-7 


is  by  the  same  writer  spoken  of  as  derived  from  trachyte. 

In  comparison  with  this  we  may  place  the  composition  of  granite 
as  calculated  by  Sir  Henry  de  la  Beche  from  its  constituents, 
namely  : — 

Silica    .      .      .      .      .      .      .      .  74-8 

Alumina  12-8 

Potash  .      .      .      .      .      .      .  .75 

Lime  0-4 

Magnesia  1 -0 

Oxide  of  Iron  1'9 

&C.  7'"  . '   '  .  '    .       .       .      .       .      .  0-3 

 98-7 

The  certainty  with  which  the  mineral  ingredients  of  lava  can  be 
identified  depends  principally  on  the  degree  of  crystallisation  which 
circumstances  have  permitted,  and  this  on  the  rate  of  cooling  and 
pressure  to  which  the  melted  masses  have  been  subjected.  There  is 
in  lava  every  degree  of  variation,  some  specimens  being  of  granitic, 
and  others  of  earthy,  compact,  resinous,  or  vitreous  texture.  Yet  in 
most  cases  the  method  of  mechanical  analysis  proposed  by  Cordier 
will  determine,  what  very  often  a  lens  detects,  the  real  mixture  of 
various  minerals  in  what  seems  a  homogeneous  mass.  According  as 
felspar  or  augite  predominates,  volcanic  rocks  have  been  classed,  by 
Cordier  and  most  writers,  as  tracbytic  and  basaltic.  Mr.  Scrope 
('Journal  of  the  Royal  Institution,'  vol.  xxi.)  has  proposed  an  inter- 
mediate group  to  be  called  graystone.  He  states  that  in  trachyte, 
felspar  (or  its  substitute)  exists  in  the  proportion  of  90  per  cent,  and 
upwards,  in  graystone  more  than  75  per  cent.,  and  in  basalt  less  than 
75  per  cent.  The  specific  gravity  of  trachyte  is  about  2'7,  of  gray- 
stone 3'0,  of  basalt  even  3'5  ;  differences  which  correspond  with  their 
chemical  composition.  The  colours  yielded  by  these  rocks,  when 
melted  by  the  blow-pipe,  afford  a  good  test  for  the  fine-grained  sorts. 
The  glass  from  trachyte  is  light-coloured  and  nearly  transparent ; 
graystone  gives  a  darker  glass  with  green  or  black  spots ;  basalt  is 
changed  to  a  dark  green  or  black  enamel.  According  to  conditions  of 
solidification, — in  water,  in  air,  or  in  fissures  of  the  earth, — the 
minerals  which  occur  in  lava  are  variously  distributed  so  as  to  give  it 
porphyritic,  amygdaloidal,  or  concretionary  characters;  and  the 
masses  appear  compact,  porous,  cellular,  vesicular,  cavernous,  or  fila- 
mentous— and  all  these  circumstances  are  observable  in  glass  and  other 
products  of  artificial  heat,  which  are  subject  to  unequal  rates  of  cool- 
ing and  under  different  circumstances.  [Volcano,  A.  &  Sci.  Div.] 

LAVANDULA,  a  genus  of  Plants  belonging  to  the  natural  order 
Lamiacece.  It  has  a  tubular  calyx  nearly  equal,  13- or  rarely  15-ribbed, 
shortly  5-toothed,  with  the  4  lower  teeth  nearly  equal,  or  the  2  lower 
narrower,  the  upper  either  but  a  little  broader  than  the  lateral  ones, 
or  expanded  into  a  dilated  appendage  ;  the  upper  lip  of  the  corolla 
2-lobed,  lower  3-lobed,  all  the  divisions  nearly  equal,  the  throat 
somewhat  dilated  ;  stamens  didyuamous,  dicliuate. 


L.  npica  in  a  native  of  the  south  of  Europe,  of  which  then  are  two 
varieties,  if  not  distinct  species,  termed  L.  latifoUa  and  //.  uny  ant  i folia. 
Tho  former  is  also  called  Snike  Lavender,  or  simply  Spike,  arid  the  oil 
which  it  yields  differs  considerably  from  the  oil  of  L.  anijwtif<diu,  or 
L.  vera,  and  is  termed  oil  of  spike,  or  foreign  oil  of  lavender.  TMl 
sort  is  much  loss  fragrant,  of  a  deeper  green  colour  than  tho  oil  of  the 
true  lavender,  and  is  merely  used  in  painting,  or  to  adulterate  the 
genuine  oil,  which  is  so  extensively  employed  in  the  preparation  of 
perfumes. 

Tlio  flowers  of  tho  L.  anyusti/nlia  arc  the  parts  employed  in 
medicine.  They  should  be  collected  before  they  are  expanded,  as 
they  are  then  possessed  of  a  more  powerful  aromatic  odour  and  a 
hot  bitterish  taste.  By  distillation  they  yield  an  oil,  which  is  yellowish, 
but  by  rectification  becomes  nearly  white.  It  has  the  agreeable 
strong  odour  of  lavender,  and  a  burning  bitterish  taste.  It  is  very 
limpid,  but  becomes  thicker  by  time.  The  specific  gravity  is  variable; 
that  of  the  rectified  oil  is  about  0  872.  The  freshly-rectified  oil  of 
lavender  acts  on  litmus  paper,  reddening  it  more  powerfully  than 
when  a  year  old.  In  the  cold  it  deposits  a  lavender-camphor,  or 
stearopten.  It  is  often  adulterated  by  oil  of  turpentine  and  oil  of 
spike.  The  oil  dropped  on  sugar  relieves  slight  spasms  of  the  stomach; 
when  diffused  by  alcohol  iu  water  it  constitutes  the  spirits  of  lavender. 
The  compound  tincture  of  lavender  is  useful  in  similar  cases,  and  is 
the  best  means  of  covering  the  disagreeable  taste  of  aloes. 

LAVATH'HA  (in  honour  of  the  two  Lavaters),  a  genus  of  Plants 
belonging  to  the  natural  order  Malvaccw.  It  has  numerous  styles, 
a  double  calyx,  the  outer  ono  being  3-leaved,  tho  inner  5  leaved  ; 
the  capsules  orbicular  and  many-celled  ;  the  cells  circularly  arranged, 
and  1-seeded. 

L.  arborea,  Tree  Mallow,  has  a  wooded  stem,  the  leaves  7-anglcil, 
plaited,  and  downy  ;  the  pedicels  aggregate,  axillary,  1-flowered,  ami 
much  shorter  than  the  petiole.  It  is  a  native  of  Italy,  Spain,  Portugal, 
the  north  of  Africa,  and  the  Canary  Islands,  on  maritime  rocks  ;  also 
in  Britain,  in  the  Isle  of  Wight,  on  Portland  Island,  in  Cornwall, 
and  Devonshire.  It  is  the  Ma\dxn  of  Theophrastus  ('  Hist.  PI.,' 
i.  5;  i.  14). 

L.  Neapolilana  has  an  herbaceous  scabrous  erect  stem,  with 
roundish  7-uerved  leaves,  and  7  blunt  crenated  lobes  :  the  pedicels 
axillary  and  aggregate,  the  involucel  shorter  than  the  calyx,  the  lobes 
of  the  calyx  acuminated.  The  flowers  are  blue  with  obcordate  petals. 
This  species  is  a  native  of  Naples,  by  the  sea-side,  and  is  much  culti- 
vated in  our  own  gardens  as  an  ornamental  plant. 

L.  Olbia  has  a  shrubby  stem,  rather  scabi  ous,  from  distant  fascicles 
of  hairs ;  the  leaves  are  soft,  woolly,  5-lobed,  the  upper  ones  3-lobed, 
with  the  middle  lobe  elongated  ;  the  uppermost  leaves  are  oblong, 
almost  undivided,  the  flowers  solitary  and  sessile.  It  is  a  native  of 
Provence,  in  hedges  about  D'Hieres. 

None  of  the  species  of  Lavatcra  are  of  any  importance  or  value, 
excepting  as  ornamental  plants.  Many  of  them  are  hardy,  easily 
cultivated,  and  well  adapted  for  shrubberies.  The  greenhouse  and 
frame  species  will  thrive  well  in  a  mixture  of  loam  and  peat,  or 
any  light  soil ;  they  may  be  planted  out  during  the  summer 
against  a  south  wall,  and  if  protected  in  the  winter  by  a  mat,  will 
generally  survive  throughout  the  year.  The  perennial  species  grow 
in  any  kind  of  soil,  and  may  be  propagated  either  by  dividing  the 
plants  at  the  root  or  by  seeds.  The  annual  and  biennial  kinds  should 
be  sown  in  the  open  border  during  the  spring.  The  species  chiefly 
worth  cultivation  in  gardens  are  L.  Olbia,  L.  flava,  L.  unyuiculata, 
L.  Ntapolitana ,  L.  Crctica,  L.  Lusitanica,  and  L.  tvimestris. 

(Don,  Dichlamydeous  Plants  ;  Babington,  Manual  Brit.  Bot,;  Fraas, 
Synopsis  Plantarum  Flora:  Classica;.) 

LAVENDER.  [Lavandula.] 

LAVENDULAN,  a  Mineral  which  occurs  amorphous.  Colour 
lavender  blue.  Streak  paler  blue.  Lustre  greasy,  inclining  to 
vitreous.  Hardness  2'5  to  3'0.  Occurs  at  Aunaberg  in  Saxony,  with 
cobalt  and  iron-ores.  Accorning  to  Plattner,  it  contains  arsenic,  and 
the  oxides  of  cobalt,  copper  and  nickel,  and  water. 

LAVER,  a  substance  sometimes  used  as  food,  consists  of  the  fronds 
of  marine  plants  belonging  to  the  genera  Porphyra  and  Viva. 

Purple  Laver  is  furnished  by  Porphyra  laciniata  and  P.  vulgaris,  two 
species  common  on  rocks  and  stones  iu  the  sea  on  many  parts  of  the 
British  coast.  They  derive  their  botanical  name  from  their  beautiful 
purple  or  violet  colour,  which  is  produced  entirely  by  the  multitudes 
of  spores,  arranged  in  twos,  threes,  or  fours,  with  which  the  whole 
frond  is  filled. 

Green  Laver  is  the  Viva  latmima,  a  very  common  plant  in  the 
sea  on  rocks  and  stones,  not  only  in  Great  Britain,  but  also  on  the 
coasts  of  India,  Australia,  the  Cape  of  Good  Hope,  and  South  America. 
According  to  Lightfoot,  the  Scottish  Islanders  ascribe  to  it  anodyne 
properties,  and  bind  it  about  the  temples  to  assuage  the  paiu  of 
headache  in  fevers,  and  to  procure  sleep. 

Iu  the  Western  Isles  of  Scotland,  we  are  informed  by  the  same 
authority,  the  inhabitants  gather  it  in  the  mouth  of  March ;  and  after 
pouuding  and  stewing  it  with  a  little  water,  eat  it  with  pepper, 
vinegar,  and  butter;  others  stew  it  with  leeks  and  onions.  Iu 
England  Laver  is  usually  stewed  and  rendered  palatable  with  lemon- 
juice  ;  to  many  persons  it  is  however  nauseous,  and  it  has  been 
suggested  that  its  introduction  to  fashionable  tables  was  the  sly 
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contrivance  of  some  medical  practitioner  who  wished  to  prescribe  it 
for  the  benefit  of  his  scrofulous  patients.  [ALOiE.] 
(Greville,  Alyw  Britannicm.) 

LAWSO'NIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Lylhracea,  which,  consisting  of  only  one  or  two  species,  may  be 
found  in  most  Oriental  regions  in  gardens  or  in  field  cultivation. 
The  genus  is  characterised  by  having  a  4-partite  calyx,  4  unguiculato 
petals,  8  stamens,  a  sessile  ovary,  the  capsule  scarcely  dehiscent,  or 
rather  forming  a  globular  membranaceous  4-celled  berry,  with  several 
angular  seeds  in  each  cell. 

It  is  disputed  among  botanists  whether  this  genus  consists  of  one 
or  of  two  species;  iu  the  latter  case,  one  species  being  armed  with 
thorns,  was  called  L.  spinosa,  and  the  other  being  without  any,  was 
named  L.  inermis,  by  Linnreus.  De  Candolle  has  followed  Lamarck 
iu  uniting  them  together  under  the  name  L.  alba,  stating  that  when 
young  the  plant  is  unarmed,  but  when  older  becomes  thorny  from 
the  hardening  of  the  smaller  branches. 

The  natives  of  North  India  distinguished  the  unarmed  species  by 
the  name  Phoolke,  or  flowering  Mhendee.  It  is  a  much  smaller  plant, 
but  flowers  most  abundantly.  The  thorny  species  is  called  Mhendee ; 
this,  besides  being  a  larger  plant,  contains  a  greater  proportion  of 
colouring  matter,  and  is  extensively  cultivated  in  the  vicinity  of 
Sidoura,  near  the  north-west  bank  of  the  Jumna.  The  flowers  of 
both  are  corymbose,  white,  and  powerfully  fragrant;  the  leaves  smooth, 
opposite,  oval,  lanceolate.  To  the  latter  species  or  variety  the  Arabic 
name  Hinna  or  Henna  is  more  especially  applied,  which,  in  many  of 
their  medical  works,  as  iu  that  of  Serapiou,  is  described  trader  that 
of  Al  Kanna,  where  it  is  interesting  to  observe  he  quotes  the 
description  by  Dioscorides  of  Kiiirpos,  as  applicable  to  this  plant. 
This  Kupros,  or  Cyprus,  is  moreover  supposed  to  bo  the  Gopher  of 
Scripture.  ('Cantiel.,'  i.  12).  Besides  the  similarity  of  name,  no 
plant  is  more  likely  to  have  been  alluded  to  in  the  above  passage,  as 
no  other  is  more  highly  esteemed  or  more  frequently  employed  than 
the  Hinna,  and  it  would  appear  to  have  been  applied  to  the  same 
purposes  from  very  remote  antiquity.  All  oriental  travellers  describe 
the  use  of  this  plant  by  Asiatic  women  in  dyeing  their  nails  and  the 
tips  of  their  fingers,  as  well  as  the  soles  of  their  feet,  of  an  orange 
hue  with  the  leaves  of  the  Hinna.  It  is  also  used  by  the  men  for 
dyeing  their  beards,  the  orange  colour  being  afterwards  converted  to 
a  deep  black  by  the  application  of  indigo.  That  this  plant  was 
similarly  used  from  very  early  times  is  highly  probable  from  the 
allusions  to  it  by  poets,  as  well  as  from  some  of  the  Egyptian 
mummies  appearing  as  if  the  nails  had  been  similarly  dyed. 

LA'ZULITE,  LAPIS  LA'ZULI,  a  Mineral  which  occurs  crystalline 
and  massive.  Primary  form  of  the  crystal  a  cube,  but  occurs  in 
imbedded  rhombic  dodecahedrons.  Cleavage  parallel  to  the  planes  of 
the  dodecahedron.  Fracture  uneven.  Hardness  5 -5  to  6-0.  Colour  azure 
and  different  shades  of  blue  ;  streak  paler  blue.  Lustre  vitreous, 
translucent,  opaque.  Specific  gravity  2-76  to  2-94.  It  intumesces 
before  the  blow-pipe  without  fusing.  It  occurs  at  Salzberg  and  in 
Styria,  also  in  the  United  States. 

Massive  variety  amorphous,  sometimes  in  grains,  imbedded.  It 
fuses  on  charcoal,  when  pure,  into  a  white  glass.    It  is  brought  from 
Persia  and  China,  and  is  employed  in  the  manufacture  of  ultramarine. 
The  following  are  analyses  by  Gmelin  and  Fuchs  : — 
Gmclin.  Fuchs. 

Silica  49-0    Phosphoric  Acid      .       .  41-81 

Alumina       .       .      .    .    110    Alumina     .       .       .    .  35"73 

Lime  16-0    Magnesia  ....     9  34 

Soda  and  Potash    .       .    .     8-0    Silica  2 -10 

Oxide  of  Iron    .       .       .4-0    Protoxide  of  Iron    .       .     2  64 

Magnesia      .       .       ..2-0    Water  6'06 

Sulphuric  Acid  .       .  2-0 

920  97-68 
It  seems  improbable  that  so  different  results  should  be  obtained 
from  the  same  mineral.    Dr.  Thomson  admits  the  presence  of  phos- 
phoric acid ;  the  analysis  by  Fuchs  is  therefore  most  probably  the 
correct  one. 

LEAD.  The  properties  of  this  metal  are,  that  it  has  a  bluish-gray 
colour,  and  is  of  considerable  brilliancy  when  fresh  surfaces  are  formed 
by  cutting  ;  if  it  has  not  been  cooled  too  rapidly,  it  is  so  soft,  that 
even  when  in  pieces  of  considerable  thickness  it  may  be  easily  bent. 
It  soils  slightly,  and  leaves  on  paper  or  cloth  a  mark  after  friction 
resembling  that  of  plumbago.  Its  specific  gravity  is  ll-445,  but  when 
impure  not  greater  than  11-352.  Lead  may  be  reduced  to  thin 
laminae,  but  its  tenacity  is  extremely  slight ;  so  that  a  wire  about 
one-tenth  of  an  inch  in  diameter  breaks  with  a  weight  of  30  lbs.  It 
fuses  at  about  612°,  and  when  slowly  cooled  crystallises  in  octahe- 
drons. It  is  not  a  volatile  metal,  for  in  close  vessels  it  may  be 
heated  to  whiteness  without  subliming.  When  exposed  to  the  air  it 
absorbs  oxygen  and  carbonic  acid  slowly,  and  acquires  a  superficial 
coating  of  carbonate  of  lead.  In  distilled  water  which  has  been  freed 
from  and  kept  from  the  contact  of  the  air,  it  undergoes  no  change  ; 
but  if  it  be  exposed  to  air  and  water,  it  is  oxidised  and  converted  into 
carbonate  of  lead  with  considerable  rapidity ;  this  carbonate  has  the 
appearance  of  minute  shining  brilliant  scales. 

The  ores  of  lead,  strictly  speaking,  are  few  in  number ;  indeed  the 


only  one  which  can  properly  bo  considered  as  a  working  ore  is  the 
Sulphuret,  but  there  are  various  combinations  of  lead  occurring  in 
nature,  of  which  we  shall  give  a  brief  account. 

Native  lead  is  of  very  rare  occurrence,  and  in  some  cases  of  very 
questionable  origin.  It  has  been  found  in  small  masses  in  the  lava 
of  Madeira,  and  also  in  the  neighbourhood  of  Alston  in  Cumberland; 
it  is  in  small  globular  masses,  imbedded  in  galena,  or  sulphuret  of 
lead,  and  a  slaggy  substance,  accompanied  with  blende  and  crystals 
of  quartz. 

Protoxide  of  Lead:  Native  Massicot. — This  occurs  in  amorphous 
masses.  Fracture  earthy.  Brittle.  Specific  gravity  8-0.  Colour 
yellow.  Opaque.  Externally  dull,  internally  of  a  semi-metallic  lustre. 

It  melts  readily  by  the  blow-pipe,  and,  according  to  Dr.  John, 
it  consists  of — 

Protoxide  of  Lead         .       ...  87'382 

Carbonic  Acid  3-846 

Lime  and  Oxide  of  Iron  .  .  .  0'481 
Silica  (ferruginous)     ....  2-404 

 94-113 

Deutoxide,  or  Sesquioxide  of  Lead :  Native  Red  Lead :  Native 
Minium. — It  occurs  amorphous  and  pulverulent ;  colour  carmine  red. 
Hardness  2'0  to  2-5.  Specific  gravity  variously  stated.  Dull.  By 
the  blow-pipe  on  charcoal  it  is  reduced  to  the  metallic  state.  It  is 
supposed  to  arise  from  the  decomposition  of  sulphuret  of  lead  and 
the  oxidation  of  the  metal.  It  occurs  in  Yorkshire,  Suabia,  Siberia, 
and  some  other  places.  When  used  in  the  arts  red  lead  is  artificially 
prepared. 

Chloride  of  Lead:  Colunnia:  Cotunnite. — It  occurs  in  small  flat 
colourless  crystals  in  Cornwall,  and  at  Vesuvius  in  acicular  crystals  of 
an  adamantine  lustre  inclining  sometimes  to  pearly  or  silky.  Speoific 
gravity  of  the  chloride  from  Vesuvius  1'897. 

It  fuses  by  the  blow-pipe,  and  is  soluble  in  a  large  quantity  of  water, 
and,  according  to  Berzelius,  consists  of — ■ 

Chlorine   25'48 

Lead  74-52 

 100 

Di-cJdoride  of  Lead :  Berzelitc. — It  occurs  iu  crystalline  masses, 
with  a  fibrous  and  radiated  structure,  on  earthy  black  ore  of  man- 
ganese. Hardness  2'5  to  3-0.  Specific  gravity  7'0  to  7*1.  Itisfoundin 
the  Meudip  Hills  in  Somersetshire.     According  to  Berzelius  it 

consists  of — 

Lead       .   83-20 

Chlorine  1377 

Carbonic  Acid  1-03 

Lead  1-46 

Water  0-54 

 100 

Sulphuret  of  Lead:  Galena. — This  almost  universally  diffused  ore 
occurs  in  attached  crystals  and  massive.  Primary  form  the  cube ; 
the  cleavage  easy,  parallel  to  its  faces.  Fracture  conchoidal.  Hardness 
2-5  to  2-7.  Scratched  by  carbonate  of  lime.  Colour  lead-gray.  Lustre 
metallic.  Opaque.  Specific  gravity  7-568.  The  massive  varieties 
are  amorphous,  the  structure  granular,  and  compact. 

By  nitric  acid  it  is  converted  iuto  white  insoluble  sulphate  of  lead. 
By  the  blow-pipe  on  charcoal  the  sulphur  is  first  dissipated,  and  then 
metallic  lead  is  obtained. 

In  Cornwall  and  Scotland  the  veiu3  of  this  ore  traverse  primary 
rocks.  In  Derbyshire  it  occurs  in  veins  or  beds  in  transition  rocks. 
It  very  commonly  contains  a  considerable  portion  of  silver,  and  is  often 
mixed  with  small  quantities  of  some  other  metals.  Galena  is  very 
commonly  associated  with  calcareous  spar  and  fluor  spar,  blende, 
calamine,  carbonate  and  sulphate  of  barytes,  and  in  Greenland  with 
cryolite  and  spathose  iron. 

The  deposits  of  this  ore  are  remarkable  for  their  extent  in  the 
United  States.  They  abound  in  what  is  called  the  '  cliff  limestone '  of 
the  states  of  Missouri,  Illinois,  Iowa,  and  Wisconsin.  The  lead  of  com- 
merce is  obtained -from  this  ore,  and  it  is  often  worked  for  the  silver  it 
contains.  The  following  is  its  analysis  by  two  eminent  chemists  : — 
Dr.  Thompson.  Beuuant. 

Lead       ....    85-13    Lead  79-6 

Sulphur  ....  13-02  Sulphur  ....  13-4 
Iron        ....     050   Silver  7"0 

98-65  100-0 
Seleniuret  of  Lead,  or  Clauslhalite. — It  occurs  massive.  Structure 
granular.  Colour  lead-gray ;  resembles  fine-grained  sulphuret  of  lead, 
but  is  softer,  and  rather  more  blue.  Lustre  metallic,  but  rather  dull 
Opaque.  Specific  gravity  from  7-187  to  7-697.  When  heated  in  a 
tube  selenium  sublimes ;  by  the  blow-pipe  on  charcoal  it  burns 
with  a  blue  flame,  and  the  peculiar  odour  of  selenium.  It  occurs  in 
the  Harz.    According  to  the  analysis  of  Rose,  it  consists  of : — 

Selenium  25-59 

Lead  74-81 

 99-40 

The  above  are  the  principal  native  binary  compounds  of  lead.  We 
proceed  to  notice  those  which  are  composed  of  an  acid  and  oxide  o 
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lend,  remarking  that  it  is  tlio  protoxides  only  which  combines  with 
acid1'. 

Carbonate  of  Lead:  While  Lead:  Ceruse. — It  occurs  crystallisod  and 
massive.  Primary  form  a  right  rhombic  prism;  oleaVBS  parallel  to 
the  primary  planes.  Fracture  conchoidal.  Hardness  3'0  to  3'5. 
Brittle.  Colour  wlnto,  yellow,  gray,  and  grayish-black,  sometimes 
tinged  green  or  blue  by  ores  of  copper.  Lustroon  the  cleavage  planes 
adamantine,  on  the  fracture  surfaces  resinous.  Translucent,  trans- 
parent, and  doubly  refractive.  Specific  gravity  G'3  to  6'G.  Phospho- 
resces when  powdered  and  thrown  on  hot  coals.  Soluble  in  nitric 
acid  with  effervescence.  By  the  blow-pipo  on  charcoal  decrepitates, 
becomes  yellow,  and  is  reduced.  Massive  varieties  amorphous ; 
structure:  columnar,  granular,  compact.  The  following  is  its  analysis 
by  Dr.  John  : — ■ 

Carbonic  acid    .       .       .       .       .       .    .    15 -5 

Oxide  of  lead  84  "5 

 100 

It  occurs  in  most  lead-mines  and  is  sometimes  used  as  an  ore  of 
lead.  The  white  lead  which  is  used  in  paint  is  made  artificially. 
Caledonite  is  a  compound  of  the  carbonates  of  lead  anil  copper. 

Sulphate  of  Jjead :  Avglesitc. — Occurs  crystallised  and  massive. 
Primary  form  a  right  rhombic  prism.  Cleaves  parallel  to  the  primary 
planes.  Fracture  conchoidal.  Hardness  2-5  to  3'0.  Colourless  generally, 
but  has  sometimes  shades  of  yellow,  green,  gray,  brown,  and  black. 


Lustro  nearly  adamantine.  Transparent,  translucent.  Specific 
gravity  6'23  to  6'31.  It  occurs  in  Anglesey,  Cornwall,  the  Hans,  &c. 
The  following  is  an  analysis  by  Klaproth ; — 

Sulphuric  Acid  24 -8 

Oxide  of  Lead  71 -0 

Water      .       .      .       .      .      .       .    .  2-0 

 97-3 

Dioxylitc  is  a  compound  of  carbonate  and  sulphate  of  lead,  so  also 
Lcadhillite. 


Phosphate  of  Lead  :  Pyromorphite. — The  primary  form  is  a  rhom- 
boid. It  commonly  occurs  in  hexagonal  prisms,  and  cleaves  parallel  to 
its  planes,  and  to  the  truncations  on  its  terminal  edges.  Fracture 
imperfect,  conchoidal,  uneven.  Hardness  3  5  to  4  0.  Colour  various 
shades  of  green,  yellow,  brown,  and  gray.  Lustre  resinous.  Trans- 
parent, trauslucent.  Specific  gravity  6-911  to  7'098.  It  occurs  also 
botryoidal  and  reni  form.  It  occurs  in  most  lead-mines,  especially  in 
those  of  Saxony  and  the  United  States.  The  following  is  an  analysis 
by  Wohler. 

Phosphoric  Acid  15-72 

Oxide  of  Lead  82-30 

Muriatic  Acid  1-98 

 100 

Hedyphane  is  an  arseno-phosphate  of  lead  and  lime. 
Oxide  of  Lead  also  occurs  in  combination  with  certain  acids  whose 
bases  are  metallic. 

Arseniate  of  Lead :  Qorlanditc. — Occurs  in  crystals  and  massive. 
Primary  form  a  rhomboid ;  usual  form  an  hexagonal  prism,  which 
cleaves  parallel  to  its  lateral  planes.  Hardness  o'5  to  4"0.  Colour 
pale-yellow,  yellowish  and  reddish-brown.  Lustre  resinous.  Trans- 
parent, translucent.  Specific  gravity  uncertain,  stated  variously  from 
5-0  to  6-4,  and  6  9  to  7'3.  It  is  found  in  Cornwall  and  in  France. 
The  following  is  the  analysis  by  AVohler  : — 

Arsenic  Acid  21-20 

Phosphoric  Acid  1-32 

Oxide  of  Lead  75-59 

Muriatic  Acid  1-89 

 100 

It  also  occurs  reniform.  Structure  compact,  opaque.  Lustre 
resinous.    Colour  brownish-red.    Found  in  Siberia. 

Ckromate  of  Lead :  Crocoisite. — Primary  form  on  oblique  rhombic 
prism.  Cleavage  parallel  to  the  lateral  planes  of  the  primary  form. 
Fracture  conchoidal.  Hardness  2-5.  Colour  aurora-red.  Lustre 
adamantine.  Translucent.  Specific  gravity  6-004.  It  occurs  also 
massive  : — Amorphous.  Structure  columnar,  granular.  It  is  found  in 
Siberia  and  Brazil.    The  following  is  the  analysis  by  Pfaff : — 

Chromic  Acid  32 

Oxide  of  Lead  68 

—100 

It  is  the  chrome-yellow  of  artists,  and  is  made  for  their  purposes 
artificially. 

Vauquelinite  is  a  chromate  of  lead  and  copper,  of  a  dark-green 
colour. 

Molybdate  of  Lead:  Carinthite. — Primary  form  a  square  prism. 
Cleavage  parallel  to  the  primary  planes.  Fracture  slightly  undulating. 
Hardness  3'0.  Colour  different  shades  of  yellow,  greenish,  and  red. 
Lustre  resinous.  Translucent.  Specific  gravity  6'69  to  6-76.  It 
rarely  occurs  massive.  It  is  found  chiefly  in  Carinthia,  but  also  in 
North  America,  &c    The  following  is  an  analysis  by  Berzelius  : — 

Molybdic  Acid  39-14 

Oxide  of  Lead  60-86 

—100 

Tuvgslate  of  Lead :  Scheelate  of  Lead.— Primary  form  a  square 
pi  iBm.    Cleavage  parallel  to  the  planes  of  the  primary  form.  Frac- 


turo  conchoidal  and  shining.    Hardness  3'0.    Colour  yellowish-whito 

and  brownish.    Lustre  resinous.    Translucent.    Specific  gravity  8  0. 

It  is  found  in  Bohemia  anil  Cariuthia.    Tho  following  is  the  analysis 

by  Lampadius  : — 

Tungstic  Acid  51-72 

Oxide  of  Lead  4128 

 100 

Vanadiate  of  Lead  :  Johnstonite  :  Vanadurile.—  Occurs  crystallised 
and  in  small  globular  concretions.  Primary  form  a  rhomboid.  Frac- 
ture conchoidal.  Brittle.  Colour  straw-yellow  to  reddish-brown. 
Dull,  opaque.  Specific  gravity  6  99  to  7'2.'i.  It  is  found  at  Tampieo 
in  Mexico,  and  Wanlockhead  in  Scotland.  The  following  is  the  analysis 
by  Berzelius  : — 

Vanadiate  of  Lead   74  00 

Chloride  of  Lead        .....    25  33 

Oxide  of  Iron  0  03 

 99-9G 

Chloride  of  Lead:  Ccrasite. — Has  a  white,  yellowish,  or  reddish 
colour,  nearly  opaque.  A  pearly  lustre.  Its  specific  gravity  is  7  to  7'1. 
Cotunnite  is  anotlier  chloride  of  lead.  It  occurs  at  Vesuvius  in  white 
acicular  crystals. 

Corneous  Lead  is  a  chloro-carbonate  of  lead  occurring  in  whitish 
adamantine  crystals,  and  found  in  Derbyshire  and  Germany. 

Piumbo-Resinite  is  a  protoxide  of  lead,  alumina,  and  water.  It  is 
found  at  Huelgoat  in  Brittany,  and  in  a  lead-mine  in  Beaujcu,  also  iu 
the  mines  of  Missouri. 

LEAD,  BLACK.  [Graphite.] 

LEAD,  RED.  [Lead.] 

LEAD,  WHITE.  [Lead.] 

LEADHILLITE.  [Lead.] 

LEAF.  Amongst  the  higher  plants,  the  whole  of  their  parts  can 
be  traced  to  modifications  of  the  Leaf  or  Axis.  What  is  not  axis  is 
leaf,  and  what  is  not  leaf  is  axis.  In  the  lower  plants  no  such 
distinctions  exist,  as  the  tissues  are  not  formed  into  leaves  and  their 
homologues.  Although  so  common  an  organ,  the  leaf  is  not  easily 
defined,  and  those  who  are  inclined  to  enter  on  the  subject  would  do 
well  to  consult  Schleiden  iu  his  '  Principles  of  Scientific  Botany.'  We 
shall  here  follow  Schleiden  in  our  description  of  the  structure  of  this 
most  important  organ. 

Leaves  (Folia)  may  be  divided  into  Annual  (Folia  Annua)  and 
Perennial  (Folia  Perennia) ;  the  forma-  again  into  Deciduous  (Folia 
Decidua),  which  live  only  in  the  early  part  of  the  period  of  vege- 
tation ;  Yearling  Leaves  (Folia  Annua  sensu  stricto),  which  live  through 
the  whole  period ;  and  Late  Leaves  (Folia  Serotina),  which  are  not 
perfected  till  toward  the  close  of  the  period.  With  few  exceptions 
every  plant  has  temporary  leaves,  namely,  the  cotyledons  and 
frequently  those  next  following  them.  The  Ordudacew,  some  species 
of  Cuscula,  and  some  Cactacece  are  the  only  plants  at  present  known 
with  certainty  to  be  destitute  of  cotyledons.  Others,  for  instance  the 
Rhizanthca;,  have  not  yet  been  sufficiently  investigated.  Many  plants 
are  wholly  destitute  of  leaves  between  the  cotyledons  and  the 
peduncles  of  the  flowers,  as,  for  instance,  all  the  Cadacem,  excepting 
Peireskia,  and  some  species  of  Opuntia;  iu  others  these  are  annual, 
as  in  Alnus,  or  perennial,  as  in  Pinus.  The  floral  parts,  the  leaves 
last  perfected,  exist  in  all  Phanerogamous  Plants. 

When  the  leaf  emerges  from  the  axis  it  is  a  little  conical  body, 
the  base  of  which  gradually  comes  to  occupy  the  entire  circum- 
ference of  the  axis,  a  stem-embracing  or  Amplexicaul  Leaf  (Folium 
Amplexicaule) ;  or  it  shares  the  circumference  of  the  axis  with  one 
or  more  other  leaves,  which  have  originated  with  it  on  the  axis  in 
the  same  plane,  WThorled  Leaves  (Folia  Verticillata) ;  or,  lastly,  it 
is  confined  to  a  small  portion  of  the  circumference,  without  any  other 
leaves  arising  from  the  axis  in  the  same  plane,  Scattered  Leaves 
(Folia  Sparsa).  These  three  positions  of  the  leaves  upon  the  axis 
are,  most  undoubtedly,  the  primary  one3  occurring  in  the  plant.  We 
find  the  first  in  the  cotyledon  of  the  Monocotyledons  ;  the  second  in 
the  cotyledons  of  the  Dicotyledons.  But  if  we  disregard,  in  the 
Monocotyledons,  the  character  of  embracing  the  stem,  only  looking 
to  the  fact  that  one  leaf  alone  is  formed  at  one  level  on  the  stem 
— if  we  trace  the  further  development  of  the  leaves  of  Monoco- 
tyledons, and  of  those  of  most  Dicotyledons,  since  in  the  latter  it  is 
only  in  a  few  groups  that  the  later  leaves  are  formed  in  whorls — we 
find  that  the  great  majority  of  plants  have  scattered  leaves.  If  every 
vegetable  axis  be  regarded  as  a  cylinder,  the  bases  of  the  leaves  must 
admit  of  being  connected  by  a  spiral  line.  More  minute  investigation, 
then,  shows  that  the  distances  of  the  bases  of  the  leaves  on  this 
spiral  are  not  without  law ;  but  a  certain  regularity  may  be  observed, 
and,  in  fact,  the  angle  (angle  of  divergence)  made  by  two  planes, 
passing  through  the  middle  of  the  axis  and  the  bases  of  two  adjacent 
leaves,  which  angle  therefore  is  the  measure  of  tho  distance  of  these 
leaves  from  each  other,  is  on  an  average  137°  30'  2S",  consequently  a 
number  bearing  no  ratio  to  the  circumference  of  the  stem  (360") ;  so 
that  no  two  leaves  ever  can  be  exactly  in  the  same  vertical  line.  In 
the  course  of  the  entire  axis  the  distances  of  the  turns  of  the  spiral 
alter,  but  always  regularly,  sometimes  even  on  account  of  accidental 
influences  ;  and  thus  from  the  simplest  fundamental  condition 
proceeds  an  infinite  multiplicity  of  modes  of  manifestation,  even 
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when  tbe  various  forms  of  the  axis  do  not  interfere.  Compare  but 
the  rosette  of  leaves  of  Scmpervivum  tectorum,  tho  stalk  of  Lilium 
Martagon,  a  shoot  of  J'opulus  dilatata,  a  cone  of  Abies  c.rcelsa,  and 
the  fruit  peduncle  of  Jlelianthus  annum,  which  latter  exhibits  the 
regular  position  of  the  leaves  even  through  its  fruit  which  originate 
from  axillary  buds. 

On  this  subject  the  student  should  consult  the  following  works  : — 

Dr.  Schimper, '  Description  of  Symphytum  Zeyheri,'  &c,  in '  Geiger's 
Mag.  fiir  Pharmacie,'  b.  xxix.  p.  1.  et.  seq. 

Dr.  A.  Braun,  'Comparative  Researches  into  the  Arrangement  of 
the  Scales  in  the  Fir  Cones,'  &c.  Nov.  Act.  Acad.  C.  L.  N.  C.  T.  xiv., 
vol.  i.  pp.  195—402. 

Dr.  Schimper,  '  Essays  on  the  Possibility  of  a  Scientific  Compre- 
hension of  the  Position  of  Leaves,'  &c.  Published  by  Dr.  A.  Braun, 
'Flora  Jahrg.'  xviii.,  No.  10,  11,  12  (1835). 

L.  and  A.  Bravais,  '  Mdmoires  sur  la  Disposition  gdomdtrique  des 
Feuilles  et  des  Inflorescences,  prdeddes  d'un  RCsumc"  des  Travaux  des 
MM.  Schimper  et  Braun  sur  le  memo  Sujet,  par  Ch.  Martins  ct  A. 
Bravais.'    Paris,  1838. 

The  primary  form  in  which  the  leaf  makes  its  appearance  is,  as 
above  stated,  always  that  of  a  little  conical  body  which  is  pushed  out 
from  the  axis  ;  its  ulterior  form  depending  entirely  upon  the  arrange- 
ment of  the  new  cells,  and  the  expansion  of  already  existing  cells,  and 
the  leaf  is  as  little  confined  to  a  definite  circle  of  forms  as  any  other  of 
the  organs,  except  the  ovule  or  seed-bud.  It  may  be  globular,  ovate, 
elliptical,  and  prismatic,  as  well  as  filiform,  strap-like,  and  flattened  in 
its  expansion,  and,  by  the  greater  accumulation  of  the  cells  in  the 
middle  than  on  the  borders,  or  more  flattened  mode  of  expansion  in 
the  middle  than  on  the  borders,  the  plane  surface  may  also  produce 
concave  forms.  The  most  striking  forms  of  this  kind  are  called 
Pouches  (Asci),  as  in  Sarracenia,  Ccphulotus,  and  Utricularia.  One 
of  the  most  frequent  forms,  which  is  usually  laid  down  as  the  normal 
form,  is  this — the  upper  part  is  developed  into  a  plane,  the  Blade 
of  the  Leaf  (Lamina),  the  lower  into  a  filiform  part,  the  Petiole 
or  Leaf-Stalk  (Petiolus),  and  in  the  latter  may  frequently  be  dis- 
tinguished, still  lower  down,  a  somewhat  thickened  or  expanded 
portion,  a  Sheathing  Portion  (Pars  Vaginalis),  with  which  the  leaf 
partly  or  wholly  embraces  the  axis.  This  latter  portion  is  fre- 
quently, especially  in  compound  leaves,  swollen  into  a  greater 
thickness  (fleshy),  and  is  then  called  the  Cushion  (Pulvinus)  of  the 
leaf  or  petiole.  As  a  general  rule,  tho  flat  leaf  is  so  developed  that 
its  surfaces  look  more  or  less  upward  and  downward,  rarely  so  that 
its  borders  have  these  directions,  so  that  the  axis  lies  in  the  plane  of 
the  leaf,  as,  for  instance,  in  many  Australian  Myrtacew.  It  is  very 
different  from  this  when  a  flat  leaf  of  the  usual  development  makes  a 
half  turn  on  its  base,  so  that  its  surfaces  are  thus  also  placed  verti- 
cally, as,  for  example,  in  Lactucti  Scariola.  One  condition,  which  has 
already  been  mentioned  when  speaking  of  the  axis,  occurs  also  in  the 
leaf,  and  here  becomes  of  much  greater  importance.  A  Joint  (Articu- 
latio)  is  formed  rarely  (or  never  ?)  in  the  Monocotyledons,  frequently 
in  the  Dicotyledons,  between  the  leaf  and  the  axis,  in  consequence 
of  which  the  leaf  is,  after  a  certain  time,  thrown  off  from  the  axis, 
while  in  other  cases  it  gradually  dies  and  decays  on  the  axis  itself. 
This  true  articulation  is  often  repeated  in  the  continuity  of  one  and 
the  same  lsaf,  either  only  so  that  a  joint  is  formed  between  the  petiole 
and  the  lamina  (for  example,  in  Citrus,  Dionma),  or  in  such  a  manner 
that  in  the  flat  Subdivided  Leaves  (Folia  Pinnatisecta,  Palmatisecta, 
&c),  every  lobe  is  connected  to  the  main  body  by  a  joint.  These 
latter  are  called  Compound  Leaves  (Folia  Composita),  and,  according 
to  the  subdivision,  Digitate,  or  Pinnate  (Folia  Digitata,  Pinnata,  &c). 
The  separate  parts  are  named  Leaflets  (Foliola),  and  the  part  con- 
necting all  these  is  the  Common  Petiole  (Petiolus  Communis).  The 
leaflets  can  of  course  assume  all  the  forms  of  the  leaf,  in  particular 
they  may  be  again  separated  into  lamina,  petiole,  and  pulvinus.  In 
some  Australian  acacias  (for  instance,  Acacia  heterophylla)  the  first 
leaves  are  compound  ;  they  gradually  form  fewer  and  fewer  leaflets, 
till  at  last  the  part  corresponding  to  the  common  petiole  alone  remains, 
which  then  appears  as  a  perpendicular  plate,  and  is  called  a  Phyllodium, 
to  distinguish  it  from  the  other  perfect  leaves  of  the  same  plant. 

The  pouches  or  pitchers  which  occur  in  Nepenthes,  Sarracenia, 
Cephalotus,  Dischidia  Rafflesiana  and-D.  clavata,  Marcgravia,  Norantea, 
Utricularia,  &c,  are  not  yet  perfectly  understood.  The  pouches 
apparently  present  three  different  types  : — 1.  In  Sarracenia  it  is  the 
lower  part  of  the  leaf  which  exhibits  a  form  resembling  a  cornucopia, 
while  at  the  upper  border  runs  out  a  flat  expansion  (the  lamina  of  the 
leaf),  separated  from  the  pouch  by  a  deep  incision  on  each  side.  The 
lower  half  of  the  internal  surface  of  the  pouch  is  clothed  with  hairs 
directed  downwards ;  the  upper  part  is  smooth.  In  Nepenthes  a 
pitcher-shaped  structure  is  borne  upon  a  long  petiole,- winged  below, 
then  often  tendril-like,  and  carries  upon  its  upper  border  an  articu- 
lated (?)  lamina,  which  originally  closes  the  pitcher  like  a  lid.  The 
iuner  surface  is  clothed  in  the  lower  part  with  little  papillae  of  very 
delicate  succulent  cellular  tissue,  while  above  the  epidermis  projects 
down  over  these  like  the  eaves  of  a  house.  In  both  the  cavity  is 
formed  from  the  leaf  in  such  a  manner  that  the  closed  base  of  the 
pouch  corresponds  to  the  base  of  the  leaf  (Sarracenia),  or  lies  quite 
close  to  it  (Nepenthes).  In  Dischidia  Rafflesiana  and  D.  clavata,  on 
the  contrary,  the  opening  of  the  pouch  is  turned  towards  the  base  of 


the  leaf.  Cephalotus  appears  to  possess  a  structure  similar  to  that  of 
Sarracenia.  In  all  the  plants  mentioned  the  pouch  constitutes  the 
main  body  of  the  leaf.  2.  In  Marcgravia  and  Norantea  ,oa  the  other 
hand,  according  to  Lindley,  the  pouches  are  formed  by  the  stipules. 
3.  In  Utricularia  many  separate  portions  of  the  divided  leaf  unite  to 
assume  a  very  complicated  form  of  pouch.  Originally  these  form  a 
little  shortly-stalked  somewhat  cornet-shaped  body  in  tho  angles  of 
the  divisions  of  the  leaves.  In  this  little  body  are  especially  developed 
the  under  side  and  the  inner  border  of  the  orifice  (which  does  not 
increase  much  in  size),  so  that  the  full-grown  pouch  presents  itself  as 
a  roundish  and  somewhat  laterally-compressed  body,  which  above  is 
continuous  by  one  angle  with  the  stem,  while  the  other  exhibita  an 
orifice,  which  forms  a  little  funnel  projecting  inwards.  The  external 
orifice  of  this  funnel  is  closed  by  a  kind  of  beard  growing  on  the 
upper  border ;  tho  lower  part  of  the  internal  surface  of  the  funnel 
is  clothed  with  elegant  hairs  of  various  forms,  but  very  regularly 
arranged,  while  the  internal  surface  of  the  pouch  exhibits  peculiar 
hairs,  consisting  of  two  cells,  each  running  out  into  a  longer  or 
shorter  arm. 

In  leaves,  as  in  plants  in  general,  all  forms  are  possible,  and  almost 
all  actually  existing — strict  stereometric  forms  excepted.  The  termi- 
nology depends  either  on  comparison  with  mathematical  figures,  or 
with  objects  presupposed  to  be  familiar  in  common  life.  There  is  no 
scientific  rule  for  this  ;  ccsthetic  tact  alone  must  be  our  guide.  But 
within  the  limits  of  certain  vegetable  groups  certain  circles  of  forms 
do  exclusively  occur;  and  under  the  guidance  of  accurate  observation 
wo  can  here  establish  more  definite  modes  of  nomenclature,  which 
however  are  only  valid  for  these  definite  groups. 

If  the  Cotyledon  of  most  Monocotyledons  is  examined  we  find  that 
in  its  gradual  development  it  completely  incloses  the  Terminal  Bud 
(Plumula) ;  indeed  that  the  exceedingly  delicate  soft  cells  of  the  two 
borders  of  it  become  in  part  so  firmly  united  that  they  may  be 
regarded  as  grown  together,  only  a  little  fissure,  which  exists  in  all 
Monocotyledons,  remaining.  In  germination  the  developing  bud  has 
not  room  to  protrude  through  the  little  fissure,  so  that  it  pushes  tbe 
bordei-s  of  it  more  or  less  forward,  and  then  these  appear  as  a  peculiar 
appendage  on  tbe  middle  of  the  Cotyledon,  as  a  membranous  expan- 
sion of  the  border  of  the  lower  part  of  the  leaf,  or  as  lobes  on  its 
base.  Similar  conditions  also  occur  frequently  in  the  later  leaves.  In 
the  Dicotyledons  a  like  condition  presents  itself  not  unfrequently ; 
either  tbe  borders  become  expanded  like  a  membrane  on  the  base  of 
a  petiole  or  stalk-like  leaf,  or  the  emerging  bud  lifts  up  a  longer  or 
shorter  membranous  sheath,  or  peculiar  lobules  are  formed  on  the 
base  of  the  petiole,  sometimes  assuming  the  form  of  leaflets,  and  even 
connected  with  the  petiole  by  an  articulation.  In  all  cases,  without 
exception,  they  are,  from  the  course  of  the  development,  parts  of  a 
leaf  developed  principally  at  its  base,  and  in  their  essential  nature 
wholly  identical  structures  throughout  all  the  Phanerogamia,  though 
they  may  vary  most  abundantly  in  their  appearance.  They  have 
acquired  very  different  names.  In  the  Grasses  these  parts  are  called 
the  Ligule  (Ligula) :  in  other  Monocotyledons,  sometimes  Vagina 
Stipularis,  if  large  and  rising  free  from  the  lowest  part  of  the  leaf ; 
Vagina  Petiolaris,  if  small  and  showing  itself  first  higher  up  the  leaf: 
in  the  Dicotyledons,  'Petiolus  Alatus,  Stipula?  Adnata;,'  if  on  the 
margins  of  the  leaf-stalk ;  Ochrea,  if  sheathing,  as  in  the  Polygonucece; 
or  Stipules  (Stipulse),  if  appearing  like  special  leaflets  stationed  beside 
the  bnse  of  the  petiole  :  lastly,  in  the  floral  leaves,  Fornix,  Corona, 
Nectarium,  &c,  as  in  Lychnis,  Boraginacece,  Narcissus,  &c.  They 
occur  as  stipules,  especially  in  compound  leaves,  where  sometimes 
they  alone  are  developed  into  a  flat  surface,  while  the  leaf  itself 
merely  forms  a  filiform  process — for  example,  in  Lathyrus  Aphaca. 
At  the  base  of  the  leaflets  of  compound  leaves  also  little  lobes  some- 
times occur,  which,  perhaps  originating  in  the  same  manner,  are  called 
Stipelle3  (Stipellae). 

Every  leaf,  as  already  observed,  originates  as  a  little  conical  papilla 
at  a  definite  point  on  the  circumference  of  the  axis.  Even  tbe 
sheathing  leaves  are  produced  in  this  manner,  and  at  the  point  which 
corresponds  to  the  middle  line  (the  mid-rib)  of  the  future  leaf  by 
degrees,  and  as  it  is  pushed  up  further  from  the  axis  the  parts  of  its 
circumference  take  part  more  and  more  in  the  development,  and  thus 
the  base  of  the  leaf  gradually  becomes  broader,  until  it  completely 
surrounds  the  axis.  If  the  development  of  cells,  or  the  expansion 
of  existing  ones,  continues  on  the  borders  of  the  base  of  the  leaf 
beyond  the  degree  required  to  surround  the  axis,  the  newly-formed, 
still  soft,  and  almost  gelatinous  cells  of  the  two  borders  of  the  base 
of  the  leaf  become  applied  to  one  another,  and  become  united  as 
firmly  as  the  cells  of  a  continuous  tissue  ;  in  this  way  the  lower  part 
of  a  leaf  then  becomes  a  closed  undivided  whole  surrounding  the  axis. 
If  the  lateral  production  of  cells  is  small,  and  the  union  takes  place 
relatively  early,  this  closed  portion  forms  a  longer  or  shorter  sheath, 
closely  embracing  the  axis  (vagina  clausa),  as  in  many  Grasses.  If,  on 
the  contrary,  the  lateral  cell-production  or  expansion  is  considerable, 
and  occurs  relatively  late,  so  that  merely  the  base  of  the  leaf  forms  a 
flat  projecting  border  round  the  axis,  the  leaf  is  said  to  have  the  stem 
growing  through  it  (folium  perfoliatum) — Bupleurum  perfoliatum,  for 
example.  When  the  axis  is  angular,  and  produces  thin  more  or  less 
projecting  plates  upon  these  angles  (the  so-called  winged  axis,  '  axis 
alatus '),  a  similar  process  may  enter  into  the  bud  in  such  a  way  that 
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a  Out  lent'  is  connected  at  its  bases  with  the  simultaneously-dovcloped 
wing  or  angle  of  the  axis,  so  that  tho  full-grown  loaf  appears  to  bo 
directly  continuous  with  this.  Such  a  leaf  is  said  to  run  down  tho 
axis  (folium  decurreus),  as  in  Carduus,  or,  by  a  wholly  unfounded 
fiction,  a  leaf  blended  by  growth  with  tho  axis  (axis  folio  adnatus). 
Where  several  leaves  arise  simultaneously,  or  almost  simultaneously, 
at  about  the  samo  height  upon  tho  axis,  tho  bases  of  tho  leaves 
become  gradually  approximated  during  development ;  and  hero  it 
may  readily  happen  that  they  approach  so  close  that  the  samo  process 
occurs  between  the  bases  of  two  different  leaves,  as  has  been  already 
described  in  tho  two  borders  of  ono  and  tho  same  leaf.  Thus  it 
happens,  that  leaves,  which  in  their  origin  and  at  their  summits 
are  free  and  isolated,  in  their  ulterior  development  and  at  their  bases 
form  an  undivided  wholo  (leaves  grown  together,  '  folia  connata '). 
Tho  leaves  of  Loniccra  CaprifoUum  afford  an  example  simplest 
and  easiest  to  trace.  Two  foliaoeous  organs  which  originate  ono  above 
tho  other  on  tho  same  axis  (as  tho  petal  and  stamen),  or  a  leaf  and 
the  bud  dovelopod  in  its  axil  (as  the  bract  with  the  flower-stalk  in  tho 
Lime)  may  grow  together  one  above  the  other  in  the  same  way. 

A  process  almost  diametrically  opposite  to  this  may  occur,  where  a 
leaf  is  developed,  but  becomes  suddenly  arrested  in  its  development 
in  a  way  as  yet  unknown,  whether  through  mere  mechanical  pressure 
or  some  other  cause,  by  tho  more  rapid  and  powerful  development  of 
the  contiguous  leaves;  so  that  either  the  little  original  papilla  escapes 
notice,  on  account  of  its  relatively  minute  si/.o  in  the  full-grown  part, 
or  the  little  prominence  actually  becomes  effaced  by  the  subsequent 
development  of  the  part,  or,  finally,  the  little  rudiment  of  a  leaf  dies 
and  gradually  decays.  In  this  case  the  leaf  ia  said  to  be  abortive  : 
an  instance  easily  traced  is  afforded  by  the  third  perigonal  leaf  of 
Carex,  which  aborts  in  this  way,  while  the  two  others  form  the 
so-called  Utriculus ;  and  not  only  may  whole  leaves  become  abortive 
in  this  way,  but  even  individual  portions  of  a  leaf  of  which  the  rudi- 
ments already  exist :  thus  it  is  not  at  all  rare  for  the  so-called  stipules 
to  becomo  disproportionately  developed  in  the  rudimentary  leaf, 
while  the  proper  leaf,  restrained  in  its  growth,  gradually  disappears 
from  sight.  Tho  Bud-Scales  (Ramenta)  on  the  perennial  buds  of 
Corylus  arellana  may  serve  as  examples,  being  in  fact  nothing  else 
than  the  stipules  of  an  abortive  leaf. 

The  same  influence  to  which  the  parts  closely  crowded  in  the  bud 
are  subject,  may  merely  cause  tho  unsymmetrieal  development  of  the 
two  halves  of  a  particular  foliar  organ,  so  that  one  side,  or  that  part  of 
the  leaf  lying  on  one  side  of  the  midrib,  assumes  a  form  different 
from  that  of  the  other  half,  of  which  the  species  of  Begonia  afford  a 
striking  example. 

The  nascent  leaf  consists,  like  all  nascent  parts  of  vegetables,  of 
cellular  tissue  ;  determinate  cords  of  cellular  tissue  are  first  gradually 
organised  into  vascular  bundles ;  and  in  fact  this  process  proceeds 
from  the  vascular  bundles  of  the  axis,  and  advances  gradually  into  the 
leaf.  In  many  foliar  organs,  especially  the  parts  of  the  flower,  no 
vascular  bundles  are  ever  formed.  The  vascular  bundles  of  the  leaves 
are  distinguished  by  the  most  inconveniently  chosen  expressions, 
Nerves  or  Veins  (Nervi,  Venre).  Ribs  (Costte)  is  a  more  correct 
expression.  In  Monocotyledons  with  undeveloped  intemodes,  the 
whole  of  the  vascular  bandies  together  (?)  of  the  internode,  bounded 
above  by  the  leaf,  pass  into  the  leaf.  In  all  other  plauts,  many  at 
least  of  the  vascular  bundles  entering  the  leaf  are  minor  twigs  of  the 
vascular  bundles  of  the  axis ;  in  the  Dicotyledons  proceeding  exclu- 
sively, in  great  part,  from  the  borders  of  the  loop  of  the  vascular 
bundles  of  the  axis.  The  course  of  the  vascular  bundles  in  the  leaf 
depends  essentially  on  the  form  of  the  latter.  In  fiat  leaves,  petioles, 
or  vaginal  portions,  the  vascular  bundles  lie  in  one  plane  ;  in  relatively 
thick  leaves,  &c,  they  lie  scattered  (Palms)  or  in  a  circle  (species  of 
Aloe,  Mesembryanthcmum).  The  vascular  bundles  rarely  run  separately 
through  the  whole  leaf  (as  in  the  last-named)  :  they  mostly  anastomose 
in  various  ways  with  each  other  by  lateral  branches  ;  frequently  in  the 
petiole,  in  such  a  manner  that  all  the  vascular  bundles  entering  it 
unite  into  a  single  one,  and  then  separate  again  in  the  blade  of  the 
leaf.  The  form  of  the  combinations  is  very  varied  :  in  many  Mono- 
cotyledons the  branches  are  short,  going  off  at  right  angles  ;  in  others, 
and  in  most  Dicotyledons,  more  varied,  so  that  a  net  with  polygonal 
meshes  is  formed. 

The  vascular  bundles  of  the  leaves  are  progressive  bundles,  and 
they  are  so  formed  that  (regarding  the  leaf  as  passing  off  horizontally 
from  the  axis)  the  oldest  parts  lie  above,  the  youngest  below.  In  the 
lower  part  also  a  cambium  layer  exists  in  the  Dicotyledons  :  iu  the 
lower  part  liber-bundles  accompany  the  vascular  bundles,  and  in  the 
under  part  the  vascular  bundles,  in  relatively  thin  and  fiat  leaves, 
project  above  the  surface  (probably  in  consequence  of  gradual  develop- 
ment), while  the  upper  part  of  the  leaf  appears  level. 

The  parenchyma  of  the  leaf  is  developed  in  the  most  varied  manner ; 
In  general,  in  thick  solid  leaves,  it  is  composed  externally  of  small 
crowded  cells  containing  more  chlorophyll,  internally,  of  larger  and 
looser  cells  filled  with  aqueous  juices.  Very  often  the  outer  layer 
passes  into  a  tissue,  the  cells  of  which  are  elongated  in  a  direction 
vertical  to  the  surface  of  the  leaf,  are  applied  closely,  almost  without 
trace  of  intercellular  passages,  and  thus"are  pretty  sharply  distinguished 
from  the  rest  of  the  parenchyma,  and  occur  in  the  whole  of  the  peri- 
phery of  the  leaf,  not  only  in  round  and  triangular  leaves,  but  also  iu  fiat 
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ones,  as  in  many  Australian  Myrlacc'K.  In  flat  leaves,  especially  of  Dico- 
tyledons, there  is  very  often  a  separation  into  tw  >  layers,  the  upper  of 
which  has  tho  cells  elongated  perpendicularly  to  the  surface,  as  ju>,t 
mentioned,  filled  with  much  chlorophyll,  while  tho  lower  is  composed 
of  looser,  globular,  or,  still  more  frequently,  spongiform  parenchyma 
containing  little  chlorophyll.  In  thick  coriaceous  or  fleshy  leave  <,  for 
instance  in  species  of  Picas  and  Pepcromia,  one  or  more  layers  of  cells 
containing  little  but  watery  juices,  often  lie  between  tho  upper  layer 
and  the  epidermis  J  more  rarely,  in  like  manner,  at  tho  under  surface 
of  tho  leaf. 

Besides  theso  thcro  appear  at  given  places,  or  dispersed  iu  tho 
parenchyma,  according  to  special  peculiarities  of  the  plant,  spiral 
fibrous  cells,  very  thick,  and  closely  porous  cells,  and  cells  containing 
peculiar  juices  and  crystals.  Milk-vessels  and  passages,  receptacles 
for  gum,  oil,  and  resin,  arc  also  found,  and  isolated  li'')>  r-huudlus,  the 
last  especially  iu  the  thin  elongated  leaves  of  Monocotyledons.  Air- 
canals  and  air  cavities  are  found  iu  the  leaves ;  the  last  very  regularly 
and  beautifully  arranged. 

All  foliar  organs,  soon  after  their  origin,  exhibit  a  delicate  epithe- 
lium, which,  in  plants  vegetating  under  earth  or  under  water,  is 
converted  in  time  into  epiblcma,  and  in  those  vegetating  above  tho 
surface  is  converted  into  epidermis.  Some  parts  of  flowers  are  clothed 
with  a  peculiar  sort  of  covering,  holding  an  intermediate  station 
between  epithelium  and  epidermis.  [Flower.]  To  the  epiblcma 
stomata  are  wanting.  The  epidermis  is  commonly  provided  with  them. 
[Stomates.]  In  flat  horizontal  leaves  they  are  very  frequently  wanting 
on  the  epidermis  of  the  upper  side,  and  they  are  usually  only  found 
where  a  thin  or  spongiform  cellular  tissue  is  present  beneath  the 
epidermis ;  in  floating  leaves,  on  tho  contrary,  the  upper  epidermis 
only  has  stomata,  and  through  tho  upper  layer  of  condensed  elongated 
parenchyma  air-canals  pass  into  tho  under  and  thinner  layer  of  paren- 
chyma ;  as  occurs  also  in  leaves  that  are  surrounded  with  dense 
elongated  cellular  tissue.  All  parts  usually  known  as  appendages  to 
the  epidermis  are  also  found  occasionally  on  the  leaves  :  even  the  cork 
structure  is  sometimes  found  on  the  petioles  of  long-enduring  leaves, 
as,  for  example,  in  some  species  of  Pothos  and  Ficus,  as  well  as  on  the 
leaves  of  Crassula,  Bryophyllum,  &c. 

The  cells  of  the  epidermis  are  usually  filled  with  a  clear  watery 
fluid,  which  on  the  under  surface  of  the  leaf  is  sometimes  coloured 
(red).  They  more  rarely  present  crystals,  and  yet  more  seldom  offer 
any  peculiar  matter,  as  resin,  or  the  like.  The  form  of  the  epidermis- 
cells  is  determined  by  the  form  of  the  leaf ;  long  slender  leaves 
visually  present  their  epidermis-cells  elongated  in  the  same  direction. 
The  lateral  walh  of  the  epidermis-cells  are  often  curved  in  the  form 
of  waves,  but  this  peculiarity  has  been  too  littlo  investigated  to  be 
explained  at  present. 

The  following  is  a  complete  view  of  the  foliar  organs  : — The  floral 
parts  of  a  plant  are  distinguished  from  the  other  foliar  organs,  and 
are  termed  Flower-Leaves  (Phylla),  whilst  other  leaves  are  termed 
True  Leaves  (Folia  sensu  stricto). 

1.  True  Leaves  (Folia). 

A.  Seed-Leaves  (Cotyledons),  generally  round  or  flat,  fleshy,  little 
divided,  and  never  compound. 

B.  Stalk,  or  Stem-Leaves  (Folia  Caulina).  Their  forms  are  very  various, 
as  has  been  shown  in  the  foregoing  paragraphs.  Those  immediately 
following  the  Cotyledons  are  usually  simple  ;  the  next  more  perfect ; 
and  again,  as  they  rise  into  the  vicinity  of  the  blossoms,  they  become 
again  more  simple.  Filiform  leaves,  or  parts  of  leaves,  when  they 
twine  around  foreign  objects,  are  termed  Tendrils  (Cirrhi),  as  in  Pisum, 
Clematis,  &c. ;  those  which  are  stiff  and  pointed  are  termed  Spines 
(Spince) ;  very  concave  leaves  that  exhibit  the  form  of  a  cup  or  pitcher 
are  termed  Pouches  (Asci),  as  in  Nepenthes,  Sarracenia,  Utricularia,  &c. 
According  to  their  various  positions  they  are  again  distinguished'from 
the  True  Leaves  generally  : — 

a.  Leaves  of  the  Inflorescence  (Folia  Floralia).  Indistinguishable 
from  the  stem-leaves,  but  bearing  in  their  axils  a  blossom  or  a  simple 
inflorescence. 

b.  Bracts  (Bracteso).  Leaves  different  from  the  stem-leaves,  and 
bearing  in  their  axils  a  blossom  or  a  simple  inflorescence  ;  for  instance, 
the  scarlet-red  leaves  of  the  Salvia  Sorminum.  To  these  belong  the 
Glumoe  of  Grasses,  which  are  simply  two  bracts  (which  have  commonly 
no  blossoms  in  their  axils),  and  the  leaves  which  surround  the  capitula 
of  the  Composites.  A  number  of  bracts,  inclosing  an  inflorescence, 
are  also  termed  an  Involucre  (Involucrum).  The  qiiicldy-drying 
bractea:  of  the  Composite?  are  termed  Scales,  or  Chaff  (Palese),  a  word 
altogether  superfluous. 

c.  Bracteoles  (Bracteolas),  distinct  from  the  stem-leaves,  and  stauding 
beneath  the  blossom,  but  upon  its  axis ;  for  example,  the  two  leaves 
under  the  blossom  of  the  Aconitum,  &c. 

C.  Bud-Scales  (Tegmenta).  The  very  simple,  mostly  membranous, 
and  quickly-falling  outer  leaves  of  a  bud  which  remains  for  a  length 
of  time  unexpanded.    (See  hereafter,  under  the  Bud.) 

2.  Flower- Leaves  (Phylla). 
A.  Perigonial  Leaves  (Phylla  Perigonii). 

2  a 
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B.  Sepals  of  the  Epi-Calyx  (Phylla  Epiealycis). 

C.  Sepals  (Sepala). 

D.  Petals  (Petala). 

E.  Pseudo-Petals  (Parapetala). 

F.  Stamens  (Stamina). 

G.  Pseudo-Stamens  (Parastemones). 
//.  Carpels  (Carpella). 

Iu  connection  with  the  Leaf  we  may  speak  of  the  Bud,  the  organ 
from  which  the  Leaf  is  developed. 

The  Bud  is  the  end  of  a  main  or  secondary  axis,  as  yet  undeveloped, 
but  capable  of  development.  We  may  distinguish— 1.  The  Terminal 
Bud  (Gemma  Termiualis),  the  end  of  a  developed  axis,  itself  capable 
of  development.  2.  The  Axillary  Bud  (Gemma  Axillaris),  the  end, 
capable  of  development,  of  a  secondary  axis  newly  arising,  according 
to  law,  in  the  axil  of  a  leaf ;  since  several  buds  may  arise,  without 
irregularity,  in  ono  axil,  that  which  develops  most  vigorously  is 
termed  the  main  bud,  the  others  accessory  buds  (gemma  axillaris 
primaria  and  accessoria).  3.  Lastly,  the  Adventitious  Buds  (Gemmae 
Adventitial,  formed  at  the  end  of  any  (secondary)  axis  capable  of 
development,  arising  irregularly  on  the  plant.  In  all  these  we  dis- 
tinguish buds  continually  progressing  in  development  (gemma  vege- 
tatione  continua)  from  buds  whose  vegetating  activity  rests  for  a 
time  after  their  development  into  a  bud  (gemma  vegetationo  inter- 
rupta).  Again,  buds  are  distinguished  into  those  which,  in  the  natural 
course  of  vegetation,  separate  themselves  from  the  parent  plant  atid 
become  independent  plants  (gemma;  plantipara:),  and  those  which 
always  remain  in  connection  with  the  parent  plant  (gemma:  ramipara;). 
Fiually,  buds  are  distinguished  according  to  their  contents :  there  are 
tho  Flower-Buds  (Gemma;  Floripara:,  alabastrus)  ;  the  Leaf-Buds 
(Gemma;  Foliipara:) ;  and  Mixed-Buds  (Gemma;  Mixta;). 

With  the  exception  of  the  true  tuber  in  Solanum  and  IIclianthus(1), 
and  of  the  Tuber-Buds  (Tubercula),  all  buds  have  a  determinate  number 
of  rudimentary  foliar  organs.  These  foliar  organs  are  folded  in  specific 
ways  (vematio),  and  have  a  definite  position  in  relation  to  each  other. 
From  the  origin  of  the  foliar  organs,  it  follows  that  when  several  arise 
at  the  same  height,  they  will  always  be  at  some  time  in  such  a  position 
that  their  edges  will  be  in  contact  (vematio  simplex,  foliatio  valvata). 
This  position  often  persists  during  the  whole  period  of  the  bud 
remaining  as  such  ;  it  is  however  changed  by  various  circumstances, 
not  yet  clearly  understood,  but  which  appear  to  be  caused  by  the 
individual  development  of  the  separate  leaves.  In  the  vernation  the 
following  main  forms  may  be  distinguished  :  the  foliar  organs  are 
either  curled  up  in  the  direction  of  their  length  or  their  breadth,  or 
they  are  compressed  together  in  irregular  folds  (vematio  corrugativa). 
In  those  leaves  that  are  curled  up  lengthways  we  distinguish  sharp 
folds  from  those  which  make  rounder  curves. 

Schleiden  gives  the  following  nomenclature  of  the  kinds  of 
Vernation  and  Foliation  : — 

A.  With  sharp  folds. 

a.  Vernatio  Duplicativa.    Simply  folded  together  (forwards)  upon 

the  upper  surface  of  the  leaf,  as  in  Qucrctis,  Tilia,  and  the  lamina 
of  Liriodendron. 

b.  Vernatio  Replicativa.  Folded  in  the  same  way  backward  upon  the 

under  surface  of  the  leaf, 
t.  Vernatio  Implicativa.  The  two  borders  folded  in  sharply  forward.?, 

as  in  the  perigone  of  Clematis, 
d.  Vernatio  Plicativa.    Many  longitudinal  folds,  as  is  seen,  though  not 

quite  perfectly,  in  Forjus  and  Carpinus,  but  better  in  Alchcmilla, 

and  best  of  all  in  Panicum  plicatum. 

J3.  With  rounded  folds. 

a.  Vernatio  Convolutiva.    Simply  rolled  up,  as  in  Calla  and  Primus. 

b.  Vernatio  Involutiva.  With  both  edges  equally  rolled  up  forwards, 

as  in  Alisma  and  Popidiis. 

c.  Vernatio  Kevolutiva.    Rolled  backwards  in  a  similar  manner,  as 

seen  in  Salix  and  Nerium. 

In  leaves  curled  and  folded  together  the  cross  way,  the  most  im- 
portant distinctions  occur, 
o.  Vernatio  Inclinativa.     Incurved  forwards,  as  in  the  petiole  of 
Liriodendron  and  Hepatica. 

b.  Vernatio  Reelinativa.    Recurved  backwards,  as  in  A  conitum. 

c.  Vernatio  Circinata.  Rolled  up  forwards  from  the  point  to  the  base, 

as  in  Cycas. 

In  the  Foliation  we  distinguish  the  position  of  the  foliar  organs  in 
relation  to  one  another,  in  general,  from  the  position  of  individual 
sircles  of  foliar  organs  with  respect  to  each  other.  With  regard  to 
the  first  of  these,  the  conditions  have  been  pointed  out. 

fi..  Foliatio  Valvata.    When  the  leaves  only  touch  without  covering 
each  other  with  their  borders. 

a.  Foliatio  Valvata  sensu  stricto,  in  Vernatio  Simplex.    Flower  in 

Stapelia. 

b.  Foliatic  Iuduplicativa  (?),  in  Vematio  Duplicati  a. 


c.  Foliatio  Implicativa,  in  Vematio  Implicativa,  as  in  the  perigone  of 

Clematis. 

B.  Foliatio  Amplexa.    When  each  leaf  embraces  all  those  within  it. 

a.  Foliatio  Convolutiva,   in  Vematio  Convolutiva,  as  in  Prunus 

A  rmeniaca. 

b.  Foliatio  Equitans,  in  Vernatio  Duplicativa,  as  in  Iris. 

C.  Foliatio  Semiamplexa.    When  each  leaf  embraces  with  one  edge, 

and  is  embraced  on  the  other. 

o.  Foliatio  Contorta,  in  Vernatio  Simplex  (more  than  three  leaves), 
as  in  the  flower  of  Bianthus  and  Linim. 

b.  Foliatio  Obvolutiva,  in  Vematio  Duplicativa,  as  in  Lychnis. 
B.  Foliatio  Quincuncialis.  When  five  leaves  so  lie  that  between  two 
external  quite  uncovered  ones,  and  two  inner  quite  covered 
ones,  the  fifth  is  so  interposed  as  to  cover  one  of  the  inner 
leaves  with  one  edge,  and  to  be  covered  at  its  other  edge  by  one 
of  the  external  leaves,  as  in  the  flower  of  Rosa. 

E.  Foliatio  Connata.  When  the  leaves  of  a  circle  are  so  perfectly  and 
intimately  grown  together  that  on  the  full  development  they 
become  ruptured  from  their  common  basis,  and  fall  away  like  a 
cap,  as  in  some  calices,  for  instance,  Eucalyptus,  Esclischoltsia  ; 
and  bracts,  as  in  Aponogeton  distachyon,  &c. 
Some  of  the  above  forms  are  given  in  the  following  wood-cut. 


1.  Applicative,  or  apprcssed  (Viscum  album).  2.  Conduplicate  (Ceratui 
communis).  3.  Imbricate  (Syringa  vulgaris).  4.  EquitanUTcrctc  (Vactinium 
Myrtillus).  5.  Equitant-Ancipital  {Iris  germanica).  6.  Equitant-Triquetrous 
(Carex  paludosa).  7.  Obvolute,  or  Semi-Amplexal  (Saponaria  officinalis).  8. 
Gyrate,  or  Circinatc  (Drosera  anglica).  9.  Involute  (Viola odorata).  10.  Equi- 
tant-Tetraquctral  (Some  Carcxes).  11.  Plicate  (Vitis  vini/era).  12.  Involute 
(a  variation)  (Pyrus  Malm).  13.  Revolutc  (Polygonum  Pcrsicaria),  14.  Con- 
volute, or  supcrvolute  (Prunus  Armcniaca). 

Finally.  In  respect  to  the  position  of  individual  circles  of  foliar 
organs  with  respect  to  one  another,  the  following  have  been 

distinguished  : — 

A.  Foliatio  Alternativa.    When  the  members  of  the  one  circle  stand 

before  the  interspaces  occurring  between  the  members  of  another 
circle,  as  in  the  calyx,  corolla,  and  stamina  of  Lysimachia. 

B.  Foliatio  Oppositiva.    When  the  members  of  one  circle  stand  before 

the  members  of  another  circle. 

We  may  now  speak  of  the  particular  Forms  of  Buds. 

A.  Buds  developing  in  uninterrupted  vegetation.  These  may  also 
be  termed  open  buds,  because  they  seldom  or  never  exhibit  a  closed 
form,  since  in  these  the  leaves  are  gradually  developed  to  the  perfect 
form  and  size,  from  the  perfect  rudiments  contained  in  the  bud.  Yet 
in  these  buds  the  foliation  is  always  such,  that  the  youngest  and  ten- 
derest  parts  are  defended  from  the  influence  of  the  atmosphere,  and 
almost  wholly  inclosed. 

B.  Buds  with  vegetation  dormant  for  a  certain  time. 

1.  Buds  of  Shoots. 

a.  Terminal  and  axillary  buds  of  perennial  plants,  with  periodically 
dormant  vegetation.  Of  these  we  are  only  intimately  acquainted  with 
the  native  trees  of  our  woods  and  forests.  It  is  characteristic  of  these, 
that  the  young  leaves,  which  subsequently  come  to  perfection  in  the 
more  developed  axis,  are  enveloped  whilst  in  the  bud  by  stipules, 
which  soon  after  the  development  of  their  leaf  fall  away  (stipulas 
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dcciduco),  as  in  Liriodendron,  or  in  loaves  or  stipules  of  simple  struc- 
ture, of  which  the  laminar  portion  is  abortivo  (tegmenta)  :  and  there 
are  varieties  amongst  theso,  so  far  that  cither  only  tho  external  or 
inferior  loaves,  or  stipules,  appear  as  coverings  of  tho  buds,  as  in 
Far/us;  or  tho  coverings  of  the  bud  seem  to  bo  continued  into  the 
interior  of  tho  bud,  but  altornato  with  leaves  capable  of  perfect 
development,  which  lie  between  and  are  covered  by  them,  as  in  Acer. 
The  coverings  of  the  bud  are  for  the  most  part  tough,  and  almost 
leathery;  they  aro  often  fdlod  and  coated  over  with  resinous  juices, 
and  then  mostly  fall  off  in  the  development  of  tho  bud,  but  they  also 
occur  thin  and  herbaceous  in  texture,  and  even  change  quickly  into 
dry  thin  membranes,  which  mostly  remain  upon  the  plant ;  these  last 
are  seen  in  Pinus. 

b.  Adventitious  buds  of  perennial  plants,  with  vegotation  periodically 
dormant.  They  are  only  distinguished  from  the  foregoing  by  the  mode 
of  development.  Each  stem,  whether  a  common  one  or  a  root  stem, 
can  develop  a  bud.  Theso  buds  are  caused,  not  only  by  accidental 
:u  ul  intentional  wounding  of  tho  stem,  but  also  by  the  inclination  of 
plants  to  develop  buds  at  certain  places.  Many  plants  exhibit  upon 
their  bark  peculiar  little  groups  of  lax  roundish  cells,  which  originally 
lie  under  the  epidermis,  which  however  is  soon  destroyed  above  them, 
leaving  them  bare  (lenticellse).  The  result  of  this  exposure  is,  that 
at  these  places  the  bark  is  rent  by  the  distension  of  the  bough  or  stem  ; 
hence  the  newly  vegetating  part  of  the  bark  comes  in  contact  with 
the  air.  It  is  principally  at  tho  edges  of  tho  rent  bark  that  tho 
adventitious  buds  are  found. 

2.  Propagative  Buds. 

a.  Bulbs  (Bulbi)  are  monocotyledonous  stems,  with  undeveloped 
iuternodes,  which  gradually  die  away  from  below  upwards,  and  there- 
fore remain  always  very  short,  with  perennial  leaves,  whose  vaginal 
parts  die  away  and  inclose  thin  membranes,  the  sheaths  of  the 
inner  leaves  still  living,  and  always  fleshy  and  thick  (bulb-scales) ;  or 
more  rarely  die  away  speedily,  and  leave  bare  the  latter,  as  in  Lilium. 
They  are  formed  either  immediately  from  the  embryo,  and  then  the 
sheathing  part  of  the  cotyledonary  leaf  becomes  the  first  bulb-scale  ; 
or  they  are  formed  from  the  axillary  buds  of  the  bulb,  or  from  tho 
axillary  buds  of  the  stems  which  have  sprung  from  the  bulbs,  as  in 
Lilium  bidbiferum :  less  frequently  they  are  from  adventitious  buds 
on  leaves  or  other  parts.    We  distinguish  : — 

A.  The  Leafy  Bulb  (Bulbus  Foliosus). 

1.  The  Tunicated  Bulb  (Bulbus  Tunicatus),  where  many  sheathing 
parts  are  closed  round,  or  embrace  the  axis  pretty  broadly,  as  in 
LTyacinthus  orientalis. 

2.  The  Scaly  Bulb  (Bulbus  Squamosus),  where  many  sheathing 
parts,  relatively  slender  and  short,  are  seated  on  the  axis,  as  in  Lilium, 
cavdidum. 

B.  The  Solid  Bulb  (Bulbus  Solidus),  when  the  bulb  is  formed  of 
one  single  living  sheathing  part. 

b.  Bulbels  (Bulbilli).  To  plants  not  perennial  by  means  of  a  bulb 
(only  Dicotyledonous  ?),  the  axillary  buds  are  sometimes  developed 
into  bulb-like  forms,  in  which  the  leaves  are  only  developed  as 
thickened  sheathing  parts,  and  the  buds  separate  from  the  parent 
plant  by  the  dying  away  of  the  supporting  stem  or  stalk,  and  become 
independent  plants,  as  with  Dentaria  bidbifera. 

c.  Tubers  (Tubera).  On  underground  stems  the  axillary  buds  (of 
attenuated  scaly  leaves)  are  sometimes  developed  in  such  fashion  that 
the  entire  axis  of  the  bud  becomes  thickened,  fleshy,  and  of  a  knobby 
form ;  the  leaves  are  quite  in  rudimentary  condition,  or  scarcely  to 
be  recognised,  whilst  the  axillary  and  terminal  buds  remain  capable 
of  development,  and  after  the  dying  away  of  the  stems  of  the  parent 
plant  form  new  stems,  as  in  Solarium  tuberosum. 

d.  Tuber-Buds,  Tubercles  (Tubercula).  Many  plants  form  small 
tubers  above  the  earth ;  seldom  (if  ever)  indeed  as  axillary  buds,  but 
frequently  as  adventitious  buds,  and  especially  on  foliaceous  organs, 
from  which  new  independent  plants  develop  as  soon  as  they  are 
separated  from  the  parent  plants  :  sometimes  this  is  a  specific  pecu- 
liarity, as,  for  instance,  the  tubers  of  the  species  of  Amorphophallus 
and  other  Aroidece;  sometimes  they  arise  in  certain  plants  particularly 
readily  in  consequence  of  injuries,  as,  for  instance,  in  the  Gesneriaccce, 
on  the  broken  surface,  after  cutting  a  leaf-nerve  at  the  edge  or  the 
point  of  the  leaf. 

e.  Pseudo-Tubers  (Tuberidia).  In  some  plants  a  single,  frequently 
an  axillary,  bud  is  transformed  in  a  peculiar  manner.  The  paren- 
chyma of  the  axis  of  the  bud,  which  is  situated  over  the  vascular 
surface,  suddenly  becomes  exceedingly  expanded  in  a  solid  and 
tuberculated  form,  by  means  of  the  sudden  commencement  of  new 
formation  of  cells  in  isolated  groups  of  cells ;  in  the  axillary  bud  this 
only  occurs  on  one  side  (as  in  our  native  Orchidece),  since,  on  the 
other  side,  the  pressure  of  the  stem  prevents  such  distension.  In 
Aponogeton  distachyon,  the  thick  fleshy  cotyledon  with  the  end  of  the 
root  proves  a  corresponding  obstruction ;  hence  here  also  the  develop- 
ment of  the  pseudo-tuber  is  only  one-sided.  In  the  Dahlias,  on 
the  contrary,  the  tubercular  development  is  equal  on  both  sides.  The 
mass  of  cells  enters  between  the  base  of  the  cotyledon  and  the  new 
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adventitious  rootw,  arising  at  a  very  early  period  almost  immediately 
under  the  cotyledon,  and  which,  through  the  formation  of  tho  pseudo- 
tubers,  become  gradually  removed  faraway  from  tho  cotyledon. 

Wo  may  now  add  a  few  words  on  tho  function  of  the  leaven. 
Works  on  botany  aro  full  of  speculations  on  the  functions  performed 
by  theso  organs.  Without  entering  on  this  history  we  may  say  that 
the  whole  of  tho  functions  performed  by  tho  loaves  may  bo  summed 
up  in  tho  word  exhalation.  The  sap  is  brought  up  from  the  soil  by 
the  loss  of  water  from  tho  leaves.  Hence  this  function  of  tho  leavea 
is  necessary  to  tho  nutrition  of  the  whole  plant.  It  does  not  however 
follow  as  a  consequence  of  this  fact  that  th';  leaves  send  down 
nourishing  materials  into  the  stem  and  branches. 

It  is  also  frequently  stated  that  the  leaves  take  up  carbonic  acid. 
Under  certain  circumstances  there  can  be  no  doubt  that  leaves 
absorb  as  well  as  exhale,  but  this  is  not  their  constant  function.  It 
depends  on  tho  condition  of  the  atmosphere;  when  dry  and  the  sun 
is  shining  the  leaves  exhale  water,  but  if  these  conditions  are  not 
present,  if  the  atmosphere  is  moist,  and  there  is  little  or  no  heat  and 
light,  thon  the  leaves  absorb. 

The  following  extract  from  Schleiden's  '  Principles  of  .Scientific 
Botany  '  supplies  some  of  the  data  on  which  recent  physiologists  base 
their  view  of  the  leaf  being  simply  an  organ  of  exhalation. 

"  From  those  parts  of  plants  which  are  exposed  to  an  atmosphera 
which  is  not  already  perfectly  saturated  with  moisture,  a  continual 
evaporation  of  water  goes  on.  The  process  is  purely  physical,  and, 
according  to  accurate  investigations,  it  appears  to  proceed  uninter- 
ruptedly, according  to  the  dryness  and  motion  of  the  atmosphere, 
with  the  temperature,  and  the  amount  of  surface  exposed  to  evapora- 
tion. It  is  highly  probable  that  the  epidermis  permits  of  no  passage 
to  the  evaporating  water,  but  that,  tho  evaporation  occurring  in  the 
neighbouring  intercellular  spaces,  it  escapes  through  the  stomates 
when  they  are  not  closed  by  too  strong  evaporation  and  consequent 
relaxation.  From  this  circumstance  the  exhaled  water  is  never  quite 
pure,  but  it  contains  always  a  small  admixture  of  vegetable  substances 
which  cannot  be  accurately  analysed. 

"Besides  this  evaporation  of  water,  we  sometimes  find  in  a  very 
damp  atmosphere,  and  especially  in  the  case  of  plants  that  have 
already  exhaled  very  much,  a  taking  up  of  moisture,  especially  through 
their  green  parts  ;  but  our  observations  on  this  fact  have  been  too 
little  accurate  and  purposeless  to  admit  of  a  precise  explanation  of 
the  process. 

"  The  study  of  vegetable  exhalation  in  general  requires  a  repetition 
and  improvement  of  the  experiments  made  upon  it.  We  need  a  set 
of  experiments  which  should  show,  with  the  greatest  exactitude,  the 
difference  between  the  quantity  of  water  absorbed  and  exhaled,  from 
which  we  might  decide  the  quantity  used  for  the  nourishment  of  the 
plant.  If  the  amount  of  oxygen  exhaled  with  the  water  was  also 
obtained,  we  should  probably  be  able  to  arrive  at  conclusions  respecting 
the  nature  of  the  chemical  processes  carried  on  within  the  plant.  We 
have  yet  to  ascertain  the  relation  of  the  exhalation  of  the  water  to  its 
absorption.  The  fact  of  its  absorption  (by  other  means  than  the  root) 
has  been  established  by  Hales,  but  we  are  still  quite  in  the  dark  as  to 
the  manner.  An  accurate  knowledge  of  these  relations  is  so  much  the 
more  to  be  desired,  as  the  evaporation  and  absorption  of  water  with 
the  tension  of  the  vapour  must  exert  an  influence  upon  the  absorption  or 
exhalation  of  the  several  kinds  of  gases.  Yet  in  the  experiments  made 
upon  the  so-called  respiration  of  plants,  this  has  been  lost  sight  of. 

"  We  know  nothing  of  the  precise  types  through  which  exhalation  is 
effected.  To  myself  it  appears  improbable  that  the  living  epidermis 
should  be  permeable  to  water  and  the  vapour  of  water,  except  through 
the  stomates. 

"  It  is  an  established  fact,  that  all  evaporating  water  carries  with  it 
some  portion  of  the  matter  which  it  held  in  solution.  This  is  seen 
in  the  vapour  of  the  ocean.  It  is  probable  that  no  water  exhaled 
from  plants  is  absolutely  pure.  But  no  accurate  analyses  have  been 
made  on  this  point. 

"  The  natural  consequence  of  this  exhalation  of  water  from  the 
green  parts  of  plants  which  are  exposed  to  the  air,  is  the  continual 
concentration  of  the  juices  in  the  cells  which  lie  next  the  evaporating 
surfaces.  By  this  the  endosmose  of  the  cells  which  do  not  exhale 
undergoes  a  change,  of  which  we  shall  have  to  speak  hereafter. 

"  The  information  which  we  possess  respecting  the  exhalation  of 
plants  is  chiefly  found  in  the  experiments  of  Hales,  Guettard, 
Sennebier,  Schubler,  and  Neuffer. 

"  The  strange  tendency  always  to  attribute  to  vitality  something 
different  from  the  physical  powers,  has  introduced  into  the  doctrine 
of  the  transpiration  of  plants  a  distinction  between  evaporation  and 
exhalation ;  the  first  being  supposed  to  take  place  in  dead  plants  and 
the  last  in  living  ones.  I  can  find  no  distinction  in  this  case  in  the 
facts,  but  merely  in  the  words. 

"  I  will  here  add  some  facts  upon  the  quantity  of  water  exhaled 
by  plants. 

"According  to  Hales,  a  suuflower  evaporated  daily  125  lbs.  of 
water  :  now  let  us  allow  to  each  of  these  plants  4  □ '  space  of  soil ; 
then  upon  the  old  Hessian  acre  there  would  stand  10,000  plants, 
which  in  120  days  would  exhale  1,500,000  lbs.  of  water. 

"  A  cabbage  exhaled  in  twelve  hours  of  the  day  1  lb.  6  oz.  of  water 
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now  if,  according  to  Block,  each  plant  occupies  5  □ '  of  soil,  and  if  we 
reckon  an  inferior  expenditure  for  the  night,  yet  the  plants  on  an  aero 
would  exhale  1,200,000  lbs.  of  water  in  120  days. 

"  A  dwarf  pear-tree,  according  to  Hales,  exhaled  in  10  hours  of  the 
day  15  lbs.  of  water.  Allowing  for  each  such  tree  20  □'  of  soil,  the 
trees  of  an  acre  would  exhale  3,600,000  lbs.  of  water,  and  probably 
another  third  of  the  quantity  might  be  added  for  the  grass  between  the 
trees,  which  would  make  for  the  acre  almost  5,000,000  lbs.  of  water. 

"An  aero  of  40,000  square  feet,  planted  with  hops,  exhaled  in  120 
days  4,250,000  lbs.  of  water  through  the  hops  alone. 

"  A  square  foot  of  soil  covered  with  Poa  annua  exhaled,  according 
to  Schubler,  daily,  on  an  average,  during  the  summer,  3312  cubio 
inches  of  water :  thus  an  acre  of  meadow-laud  would  exhale  about 
0,000,000  lbs." 

The  subject  of  the  food  of  plants  and  the  general  processes  of 
nutrition  in  the  vegetable  kingdom  is  described  under  the  article  Sai\ 
LECANORA.  [Lichens.] 

LECYTHIDA'CE/E,  Zecyths,  an  important  but  small  natural  order 
of  Plants  with  singular  fruits,  and  very  largo  fleshy  flowers,  inhabiting 
the  woods  of  South  America.  They  are  regarded  by  De  Candolle  as 
n  section  of  Myrtacca;  from  which  they  differ  in  their  leaves  being 
alternate,  and  not  dotted,  tho  stamens  monadelphous,  and  extended 
on  one  side,  in  an  unusual  manner,  into  a  broad  lobo,  which  covers 
over  the  centre  of  the  flower  like  a  hood.  They  are  natives  of  the 
hottest  parts  of  South  America,  especially  of  Guyana. 

Among  the  plants  belonging  to  this  order  are  the  following,  which 
deserve  particular  notice  : — 

Lecythis  ollaria,  a  tree  inhabiting  the  forests  of  Comma  and  Brazil, 
with  a  hard  woody  fruit  as  large  as  a  child's  head,  and  opening  by  a 
lid  liko  that  of  a  jar  or  uru.  It  contains  numerous  large  seeds,  which 
are  eatable. 

L.  Zapucajo,  a  large  Guyana  tree,  with  alternate  oval  leaves  12  inches 
long,  and  racemes  of  large  fleshy  red  and  white  flowers.  The  fruit  is 
hard,  woody,  urn-shaped,  and  about  4  inches  broad  by  C  inches  high  ; 
it  contains  numerous  seeds  as  large  as  almonds,  and  quite  as  agreeable 
when  fresh.  They  are  sometimes  seen  in  the  fruiterers'  shops  in 
London,  where  they  are  called  Sapucaya  Nuts. 
Bertholletia  exceha,  already  described.  [Bertholletia.] 
Couroupita  Ouianensis,  or  Cannon-Bali  Tree.  This  plant  takes  its 
name  from  its  large  heavy  woody  fruit,  which,  according  to  Aublct, 
is  about  the  size  of  a  36-pound  shot,  and  although  urn-shaped  like 
the  others,  does  not  open  by  its  lid,  but  is  broken  by  its  fall,  or  lies 
on  the  ground  till  it  l  ots,  before  tho  seeds  can  extricate  themselves. 
The  flowers  are  very  large  and  handsome,  deep  rose-colour  and  white ; 
the  tree  is  of  great  size,  with  a  trunk  often  more  than  2  feet  in 
diameter.    The  shells  of  the  fruit  are  used  as  drinking  vessels. 


Flower  of  Cannon-Bali  Tree  {Couroupita  Cuianensis). 


Fruit  of  Cannon-Ball  Tree  (Couroupita  Ouianensis), 
LEDERERITE.  [Ciiabazite.] 

LEDERITE;  synonymous  with  SpJiene.  [Titanium.] 

LEDUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Ericaccw.  It  has  a  minute  4-toothed  calyx,  6  spreading  petals,  from 
5  to  10  stamens,  anthers  opening  by  two  pores  at  the  apex.  The  cap- 
sules are  subovate,  5-cclled,  5-valved,  stalked,  and  dehiscent  at  the  base. 
Tho  seeds  are  furnished  with  a  membranous  wing  at  each  extremity. 

L.  latifulium  is  a  small  evergreen  shrub,  with  an  irregularly 
branched  stem.  The  branches  and  under  surface  of  the  leaves  are 
woolly ;  the  calyx  is  very  minute ;  the  corolla  white,  with  obovate 
obtuse  petals.  It  has  been  commended  as  a  stomachic ;  but  an 
infusion  of  the  leaves  in  beer  renders  it  unusually  heady,  and  produces 
headache,  nausea,  and  even  delirium.  Pallas  however  says  that  they 
have  been  used  with  advantage  in  tertian  agues,  dysentery,  and 
diarrhoea.  They  have  an  aromatic  bitter  flavour.  This  species  is  a 
native  of  the  swamps  around  Hudson's  Bay,  Labrador,  Greenland, 
and  various  parts  of  the  United  States. 

L.  palustre  has  linear  leaves,  with  revolute  margins,  clothed  with 
rusty  tomentum  beneath  ;  it  has  10  stamens,  longer  than  the  corolla. 
It  is  a  native  of  North  America,  in  the  swamps  of  Canada  and  New 
York,  also  the  North  of  Europe,  Denmark,  Silesia,  &c.  L.  palustre 
has  somewhat  similar  properties  to  those  ascribed  to  the  former 
species.  In  Germany  a  kind  of  beer  is  made  from  its  leaves,  and  it 
has  also  been  recommended  as  a  febrifuge.  This  species  was  formerly 
admitted  into  the  catalogue  of  British  plants;  but  Mr.  Babington 
considers  that  it  has  no  claim  to  appear  there,  and  has  omitted  it 
accordingly. 

L.  Canadense  has  ovate  petiolate  leaves,  white  beneath ;  the  flowers 
disposed  in  terminal  large  umbellate  corymbs  of  a  white  hue.  It  is 
a  native  of  the  swamps  of  Canada.  A  peat  soil  or  a  very  sandy  loam 
answers  best  for  the  cultivation  of  the  species  of  Ledum,  and  they 
are  readily  propagated  by  layers  or  by  seeds.  The  seeds  should  be 
sown,  and  the  seedlings  afterwards  managed  in  the  same  manner  as 
the  Rhododendron. 

(Don,  Bichlamydeous  Plants;  Burnett,  Outlines;  Babington,  Manual 
of  British  Botany.) 

LEECH.  [Annelida.] 

LEEK.  [Allium.] 

LEERSIA,  a  genus  of  Grasses  belonging  to  the  tribe  Oryzeai.  It 
has  2  paleae  compressed,  keeled,  and  awnless,  the  lower  one  much 
broader ;  stigmas  protruding  from  the  side  of  the  florets ;  nut  inclosed 

in  the  paleoe. 

L.  oryzoides  has  a  patent  panicle  with  wavy  branches,  spikelets 
triandrous,  half  oval,  ciliated  on  the  back.  It  is  a  creeping  plaut  with 
a  stem  one  to  two  feet  high,  never  procumbent,  and  rooting  at  the 
joints.  The  leaves  are  broad  and  rough-edged,  the  uppermost 
horizontal  at  the  flowering  season ;  panicle  rarely,  if  ever,  protruded 
in  this  country,  mostly  inclosed  in  the  sheath  of  the  uppermost  leaf. 
It  is  found  in  marsh  ditches  in  Sussex  and  Hampshire. 

LEGUMINOS-E,  or  FABACE.33,  a  very  extensive  natural  order 
of  Plants,  consisting  of  herbaceous  plants,  shrubs,  or  vast  trees, 
extremely  variable  in  appearance.  The  leaves  are  alternate,  most 
commonly  compound,  occasionally  marked  with  transparent  dots ; 
petiole  tumid  at  the  base  ;  stipules  2  at  the  base  of  the  petiole,  and 
2  at  the  base  of  each  leaflet ;  pedicels  usually  articulated,  with 
2  bractlets  under  the  flower ;  calyx  5-parted,  toothed,  or  cleft,  inferior, 
with  the  odd  segment  anterior,  the  segments  often  unequal  and 
variously  combined ;  petals  5,  or  by  abortion  4,  3,  2,  1,  or  none, 
inserted  into  the  base  of  the  calyx,  either  papilionaceous  or  regularly 
spreading;  the  odd  petal,  if  any,  posterior;  stamens  definite  or 
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indefinite,  pcrigyuous,  rarely  hypogynous,  cither  distinct,  or  mona 
delphous,  or  diadolphoua,  very  rarely  triadolphous ;  authors  versatile; 
pistil  simple,  superior,  1-ccllcd,  1-  or  many-seeded,  commonly  con- 
sisting of  a  singlo  carpel,  but  occasionally  of  2  or  even  of  5  carpels ; 
stylo  simple,  proceeding  from  tho  upper  margin  ;  stigma  simple  ; 
fruit  either  a  legume  or  a  drupe  ;  seeds  attached  to  the  upper  suture, 
solitary  or  several,  occasionally  with  an  aril ;  embryo  with  or  without 
albumen,  either  straight,  or  with  the  radicle  bent  upon  the  cotyledons  ; 
cotyledons  either  remaining  underground  in  germination  or  elevated 
above  the  ground,  and  becoming  green  like  leaves,  always  very  largo 
in  proportion  to  tho  radicle,  and  very  often  amygdaloid. 

The  most  common  feature  of  Leguminous  Plants  is  to  have  what 
are  called  papilionaceous  flowers,  and  when  theso  exist  no  difficulty  is 
experienced  in  recognising  them,  for  papilionaceous  flowers  are  found 
nowhere  else.  Another  character  is  to  have  a  leguminous  fruit  :  and 
by  one  of  those  two  characters  all  tho  plants  of  the  order  aro  known. 
It  is  remarkable  however  that  one  or  other  of  these  distinctions  dis- 
appears in  a  great  many  cases.  Caisalpiniecc  have  an  irregular  flower 
with  spreading  petals  and  stamens  adhering  to  tho  calyx  ;  others  havo 
no  petals  at  all,  or  some  number  less  than  five,  while  Mimoscw  havo 
perfectly  regular  flowers  and  indefinite  hypogynous  stamens.  Delarium, 
Diptcryx,  and  others,  instead  of  a  legume  have  a  fruit  not  distinguish- 
able from  a  drupe.  This  last  circumstance  is  easily  to  be  understood 
if  we  bear  in  mind  that  a  legume  and  a  drupe  differ  more  in  name 
than  reality,  the  latter  being  formed  on  precisely  the  same  plan  as  the 
former,  but  with  this  modification,  that  its  pericarp  is  thickened, 
more  or  less  fleshy  on  the  outside  and  stony  on  tho  inside,  1-seeded, 
and  indehisccnt.  Hence  some  of  the  regular  flowered  genera  with 
distinct  stamens  may  be  said  to  be  rosaceous  in  flower  and  leguminous 
in  fruit.  Simple  therefore  as  the  diagnosis  of  this  order  usually  is, 
Brown  is  perfectly  correct  in  asserting  that,  until  he  indicated  the 
difference  of  the  position  of  the  odd  lobe  of  tho  calyx  in  Leguminous 
Plants  and  Roseworts,  no  positive  character  had  been  discovered  to 
distinguish  the  one  order  from  the  other.  Very  few  double  flowers 
are  known  in  this  order ;  those  of  Spartium  junceum  and  Ulex  Europcea 
are  the  most  remarkable.  Two  ovaries  are  common  in  Wistaria 
Sinensis,  and  the  same  phenomenon  is  to  be  seen,  according  to  De 
Candolle',  in  Glcditschia.  On  account  of  these  and  other  circum- 
stances, De  Candolle  assumes  the  carpel  of  Leguminous  Plants  to  be 
solitary  by  abortion,  and  that  a  whorl  of  5  is  that  which  is  necessary 
to  complete  the  symmetry  of  the  flowers. 

In  consequence  of  the  highly  irritable  nature  of  the  leaves  of  many 
of  the  plants  of  this  order,  and  of  the  tendency  to  irritability  discover- 
able in  them  all,  some  botanists  have  placed  them  at  the  extremity  of 
their  system,  in  contact  withrthe  limits  of  the  animal  kingdom.  For 
observations  upon  the  nature  of  this  irritability  see  Dutrochet,  '  Sur 
la  Motilitd,'  Paris  1824,  in  which  the  author  endeavours  to  show  that 
the  motion  is  the  effect  of  galvanic  agency ;  and  the  same  writer's 
'Nouvelles  Recherches  sur  l'Exosmose,'  in  which  he  alters  the 
explanation  of  the  manner  in  which  galvanism  produces  the  motion, 
adhering  however  to  his  opinion  of  that  subtle  principle  being  the 
real  agent.  It  is  more  probable  however  that  these  movements  are 
connected  with  the  inherent  irritability  of  the  protein  common  to  all 
plants. 

In  many  respects  this  order  is  one  of  the  most  important  which  the 
botanist  can  study ;  more  especially  as  it  serves  to  show  how  little 
real  importance  ought  to  be  attached  to  dehiscence  of  fruit  in  deter- 
mining the  limits  of  natural  orders.  What  may  be  called  the  normal 
fruit  of  Leguminous  Plants  is  a  legume,  that  is  to  say,  a  dry  simple 
carpel,  with  a  suture  running  along  both  its  margins,  so  that  at 
maturity  it  separates  through  the  line  of  each  suture  into  two  valves ; 
but  every  conceivable  degree  of  deviation  from  this  type  occurs. 
Arachis  and  many  more  are  indehiscent ;  in  Carmiekailia  the  valves 
separate  from  the  suture,  which  remains  entire,  like  the  replum  of 
Cruciferce;  in  all  Lomentaceous  genera,  such  as  Ornilhopus,  the  valves 
are  indehiscent  in  the  line  of  the  suture,  but  separate  transversely  ; 
in  Entada  a  combination  of  the  peculiarities  of  Carmiclioelia  and 
Lomentacece  occurs ;  in  Hcemato.vylon  the  valves  adhere  by  the  suture 
and  split  along  the  axis  ;  and  finally,  Ddariun,  Dip/ei-yx,  and  others, 
are  true  drupes,  in  no  respect  different  from  those  of  Amyydalece. 

The  geographical  distribution  of  this  order  has  been  considered  with 
great  care  by  De  Candolle,  from  whom  the  substance  of  what  follows 
is  borrowed.  One  of  the  first  things  that  strikes  the  observer  is,  that 
if  a  number  of  genera  of  Leguminous  Plants  have  as  extensive  a 
range  as  those  of  other  orders  there  is  a  considerable  number  of  which 
the  geographical  limits  are  clearly  defined.  Thus,  the  genera  of 
Australia  are  in  most  cases  unknown  beyond  that  vast  island  ;  the 
same  may  be  said  of  north  and  South  America,  and  the  Cape  of  Good 
Hope;  and  there  are  14  or  15  genera  unknown  beyond  the  limits  of 
Europe  and  the  neighbouring  borders  of  Asia  and  Africa.  About  92 
genera  out  of  280  are  what  are  called  '  sporadic,'  or  dispersed  over 
different  and  widely-separated  regions,  such  as  Tephrosia,  Acacia, 
Glycine,  and  Sophora.  The  species  are  found  more  or  less  in  every 
part  of  the  known  world,  with  the  exception  of  the  islands  of  Tristan 
d'Acugna  and  St.  Helena,  neither  of  which  do  they  inhabit;  but 
they  are  distributed  in  extremely  unequal  proportions.  In  general 
they  diminish  sensibly  in  approaching  tho  pole.  This  will  be  apparent 
from  the  following  table  : — 
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Europo,  witli  tho  exception  of  tho  Moditernm  -an  .  1  84 

Siberia   129 

United  States   183 

Cnina,  Japan,  and  Cochin  China    ....  77 

Levant   250 

Basin  of  tho  Mediterranean   AM 

Canaries    .........  21 

Arabia  and  Egypt  .......  87 

Mexico   152 

West  Indies         .    221 

East  Indies       .  .....  452 

Equinoctial  America     .  .  C05 

Equinoctial  Africa    .       .       .       .       .       .    .  130 

Australia   229 

Isles  of  Southern  Africa   .       .       .       .       .    .  42 

South  America  beyond  tho  tropin        .       .       .  29 

Cape  of  Good  Hope  .......  353 

South  Sea  Islands  13 

This  distribution,  if  condonsod,  will  give  the  following  results  : — 

Equinoctial  Zone  .......  1002 

Beyond  tho  Tropics  to  tho  North     .       .       .    .  1312 

Beyond  the  Tropics  to  the  South  ....  524 

Sinco  the  time  this  calculation  was  made  the  order  ha}  been  pro- 
digiously enlarged  and  a  very  considerable  number  of  species  has 
been  added  to  those  from  tho  tropical  parts  of  America,  Australia, 
and  the  Cape  of  Good  Hope.  Nevertheless  the  calculation,  with  these 
exceptions,  is  instructive  as  a  general  Bketch  of  tho  statistics  of  this 
branch  of  Geographical  Botany.  The  Leguminous  order  is  not  only 
among  the  most  extensive  that  are  known,  but  also  one  of  the  most 
important  to  man,  whether  we  consider  the  beauty  of  the  numerous 
species,  which  are  among  the  gayest-coloured  and  most  graceful  plants 
of  every  region,  or  their  applicability  to  a  thousand  useful  purposes. 
The  properties  of  the  order  aro  very  various  :  some  are  nutritious, 
others  tonic  and  astringent,  others  purgative,  and  some  poisonous. 
The  plants  supply  timber,  fibres,  gum,  dyes,  and  various  other  econo- 
mical articles.  There  is  however  to  be  borne  in  mind,  in  regarding 
the  qualities  of  this  order  in  a  general  point  of  view,  that  upon  tho 
whole  it  must  be  considered  poisonous,  and  that  those  species  which 
are  used  for  food  by  man  and  animals  are  exceptions  to  the  general 
rule. 

The  species  amount  to  some  thousands,  and  are  conveniently  divided 
into  three  sub-orders,  Papilionacece,  Ccesalpiniew,  and  Mimoseas. 

Papilionacea,  Pulse  section,  have  what  aro  called  papilionaceous 
flowers,  that  is,  of  the  five  petals  one  is  large,  broad,  spread  open,  and 
called  the  standard ;  two  others  are  parallel,  convex,  or  slightly 
spreading,  and  called  wings ;  and  the  two  remaining  ones  are  also 
parallel,  but  united  by  their  anterior  edge  so  as  to  form  a  body  not 
unlike  the  keel  of  a  boat,  after  which  it  is  named.  In  all  these  plants 
the  stamens  are  definite  in  number,  and  inserted  with  tolerable 
distinctness  into  the  calyx  ;  but  while  many  are  diadelphous,  others 
are  mouadelphous  or  decaudrous;  the  fruit  is  either  a  legume,  a 
lomentum,  or  a  drupe,  or  some  form  intermediate  between  the  first 
and  last.  It  is  here  that  the  great  mas.s  of  the  order  occurs,  especially 
in  the  colder  parts  of  the  world.  Peas,  beans,  clover,  saiutfoin, 
lucern,  liquorice,  indigo,  medicks,  and  trefoils,  lupines,  and  numerous 
other  common  European  genera,  belong  to  Papilionacece. 


Indigofera  Ai.il. 

1,  Standard;  2,  wings;  3,  keel  of  the  flower;  4,  ca'.yx ;  i,  diadelphous 
stamens;  6,  legume. 
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Many  species  are  tonics  and  astringents,  and  others  yield  a  kind  of 
Cum,  and  among  those  that  yield  dyes  is  the  Baptised  tinctoria,  the  Wild 
Indigo  of  America. 

In  a  very  large  number  of  species  narcotic  properties  have  been 
discovered. 

The  descriptions  of  the  useful  genera  will  be  found  under  their 
respective  heads,  such  as  Astragalus,  Butea,  Colutea,  Cytisus, 
Indiqopkka,  Ebvum,  Gltgtrbhiza,  Geoffroya,  Mavia,  Melilotus, 
TltllTOLOMHA,  &c,  &c. 

The  sub-order  Ccesalpinieo?  have  the  petals  spread  out,  and  nearly 
equal-sized,  with  distinct  unequal  stamens;  they  may  bo  considered 
the  regular  form  of  the  order,  while  PapilionaccK  are  the  irregular 
form.  Their  fruit  is  usually  a  legume,  but  not  always.  The  Cassia, 
which  furnishes  the  senna-leaves  of  the  shops,  is  the  most  interestinc; 
among  them ;  to  this  sub  order  also  belong  the  Tamarind  and 
Algaroba  fruits,  the  trees  yielding  logwood,  Brazil-wood,  Sappan-wood, 
etc.,  and  Ifymcnwa,  from  which  gum  anime  is  procured. 

Purgative  properties  are  the  great  characteristic  of  this  sub  order. 
Senna  is  their  most  remarkable  product.  Some  of  them  yield  dyes. 
The  Locust-Trees  of  North  America  belong  to  this  order,  and  are  cele- 
brated for  their  gigantic  stature.  The  principal  species  are  described 
under  Cassia,  Ckkatonia,  Coi'AU'eua,  ILematoxylon,  EfTHENfA, 
ItOBINIA,  Tamauindus,  &c. 


Cassia  clotigata. 


The  sub-order  Mimosece  Lave  small  regular  flowers  collected  into 
heads,  numerous  often  indefinite  stamens,  usually  hypogynous,  and  a 
legume.  They  are  unknown  in  cold  countries  in  a  wild  state,  but  in 
the  hotter  parts  of  the  world  they  form  a  strikingly  beautiful  portion 
of  the  vegetation.  From  the  much  greater  length  of  their  stamens, 
their  petals,  and  the  clustered  compact  arrangement  of  their  flowers, 
the  latter  often  resemble  tassels  of  silk,  of  the  most  vivid  colours, 
intermingled  among  the  leaves.  Their  bark  is  usually  astringent,  with, 
a  frequent  intermixture  of  gum.  The  gums  Arabic,  Senegal,  Sassa, 
and  others,  are  produced  by  different  species ;  catechu  is  the  extract 
of  the  astringent  bark  of  Acacia  Catechu,  and  rose- wood  is  said  to  be 
the  timber  of  some  Mimosa  inhabiting  the  interior  of  Brazil.  One  of 
the  most  striking  phenomena  among  the  plants  of  this  order  is  the 
excessive  irritability  observable  in  the  leaves  of  certain  species  of 
Mimosa,  such  as  M.  pudica,  M.  sensitiva,  &c,  which  are  hence  call?d 
Sensitive  Plants.  It  is  however  a  special  peculiarity,  and  not  one  of 
general  occurrence ;  unless  the  folding  up  at  night  of  the  leaves  of 
the  whole  sub-order  be  regarded  as  an  instance  of  the  same  irritable 
quality  in  a  low  degree. 

The  species  of  this  order  are  described  under  Acacia,  Mimosa, 
Sensitive  Plants,  &c. 


Mimosa  pudica. 
1,  n  (lower,  much  magnified;  2,  a  legume. 

Iii  1845  Mr.  Bentham  made  the  following  estimate  of  the  numbers 
of  genera  and  species  belonging  to  the  order  Leguminos<e. 


Papilionacea; : — 

Genera. 

Species 

Podalyrieie 

.   .  33 

350 

Lotcee  .... 

.  133 

3000 

.   .  52 

500 

Pliascolae 

.  70 

650 

Dalbei-giew  . 

.    .  41 

250 

fiophoi-ece 

.  21 

50 

Casalpiniece 

.   .  88 

700 

Mimosece  .... 

.  29 

1000 

4G7 
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LEGUMINOSITES.  a  genus  of  Fossil  Fruits,  from  the  Isle  of 
I  Sheppey.  (Bowerbank.) 

LEHUN1TTE,  a  Mineral  consisting  of  silicate  of  alumina  and  soda. 
It  occurs  massive.  Its  colour  is  flesh-red,  the  mass  when  broken 
exhibiting  two  parallel  white  lines  near  the  centre.  Under  the  micro- 
scope it  appears  to  be  composed  of  minute  scales.  Hardness  3'75. 
Translucent  on  the  edges.  Specific  gravity  P953.  Before  the  blow- 
pipe it  fuses  into  a  white  enamel.  It  is  found  at  Glenarro,  county  of 
Autrim,  in  an  amygdaloidal  rock.  Analysis  by  Dr.  It.  D.  Thomson:  — 

Silica.  47-33 

Alumina  24-00 

Soda  13-20 

Lime  1-52 

Water  1360 
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LEILOPISMA.  [Scincid^.] 
LEIOCEPHALUS.  [Iguanjdje.] 
LEIODERA.  [Iguanioe.] 
LEIOLiEMQS.  [Iguanidje.] 
LEIOLEPIS.    [Agama;  Dkaconina.] 
LEIOSAURUS.  [Igdanid^;.] 

LEI'OTHRIX,  a  genus  of  Birds  established  by  Mr.  SwainsoD,  with 
'  the  following  generic  characters  : — BUI  much  compressed  ;  culmen 
gradually  curved ;  nostrils  large,  membranaceous ;  tail  moderate, 
deeply  forked. 

|     L.  furcatus  ('  PL  Col.,'  287,  f.  L  :  India).    The  genus  belongs  to 
|  Mr.  Swaiuson'a  sub-family  Leiotrichance  (Silky  Chatterers  ?),  being 
the  first  of  his  family  Ampelida  (Fruit-Eaters,  or  Chatterers). 

[LEIOTRICHAN.E.] 

LEIOTRICHA'N^E  (Swainson),  a  sub-family  of  the  Ampelidce,  a 
family  of  Birds.  It  is  thus  defined  by  Mr.  Swainson  : — Legs  large, 
robust,  syndactyle  ;  hind  toe  longer  than  the  outer ;  wings  short  and 
rounded  ;  bill  strong  ;  the  gonys  ascending. 

The  only  other  genus  besides  Leiothrix  placed  in  this  sub-family  by 
Mr.  Swainson  is  Pteruthius  (Sw.),  to  which  that  author  gives  the 
following  generic  characters  : — Bill  short,  compressed,  thick ;  the  tip 
shrike-like,  hooked ;  culmen  arched;  gonys  ascending  ;  nostrils  basal ; 
the  aperture  round  ;  gape  wide ;  rictus  slightly  bristled ;  wings  very 
short,  rounded  ;  tail  short,  broad,  rounded ;  the  tips  obtuse ;  tarsi 
smooth,  pale.  P.  erythropterus,  Gould's  '  Century  of  Himalaya  Birds,' 
pi.  11  (Lanius  erythropterus),  India,  is  an  example. 

LEMMING.  [Muridje.] 

LEMMUS.  [Murid-E.] 
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LEWmVDM. 
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LEMNA,  a  genus  of  Plants  belonging  to  the  natural  order  Aracern, 
and  the  sub-order  Lemncce.  It  has  a  2-flowcred  membraneous  urceolato 
spatho;  the  male  flowers  consist  of  2  stamens  ;  the  fruit  is  reticular 
and  iudehiscent ;  tho  fronds  aro  without  distinction  of  Htotns  or  loaves ; 
the  flowers  appear  just  below  tho  margin  of  tho  frond.  Several 
species  have  been  described.  They  are  all  inhabitants  of  stagnant 
waters,  and  are  known  familiarly  by  the  name  of  Duck-Wccds.  The 
following  are  the  British  species  : — L.  trisulca,  with  lanceolate  fronds  ; 
L.  minor,  with  compressed  obovato  fronds  ;  L.  polyrhiza,  with 
roundish-obovato  compressed  fronds;  L.  gibba,  with  obovato  hemi- 
spherical fronds.    (Babington,  Manual  of  British  Botany.) 

LEMNIAN  EARTH,  occurs  in  the  Isle  of  Lomnos,  whence  its 
name.  It  is  found  massive.  Fracture  earthy.  Dull.  Has  a  meagre 
feel.  Soft.  Opaque.  Colour  grayish  or  yellowish-white.  Falls  to 
pieces  when  put  into  water.  It  was  formerly  used  in  medicine  under 
the  name  of  Terra  Siyillata.    According  to  Klaproth  it  consists  of — 


Silica   66'0 

Alumina   14 '5 

Oxide  of  Iron   6  0 

Soda   35 

Water   8  5 


Traces  of  Lime,  Magnesia,  and  Loss  .      .    .  1*5 

 100-0 

LEMON.  [Citrus.] 
LEMUR.  [Lehorid;e.] 

LEMU'RID^E,  a  family  of  Animals  belonging  to  the  Quadrumana. 
Linnaeus,  in  his  '  Characteres  Mammalium,'  defines  Lemur,  the  third 
genus  of  his  Primates,  thus — "  Dentes  primores  inferiores  6."  In  the 
body  of  the  work  ('Syst.  Nat.')  he  characterises  the  genus  as  follows : — 
Upper  incisors  (primores)  4  ;  the  intermediate  ones  remoto ;  lower 
incisors  6,  longer,  prominent  (porrecti),  compressed,  parallel,  and 
approximate.  Canines  (lauiarii)  solitary,  approximate.  Molars 
numerous  (plures),  sublobate,  the  anterior  ones  longer  and  more 
acute.  The  genus  consists  of  Lemur  tardigradus,  L.  Monyoz, 
L.  Macaco,  L.  Calta,  and  L.  volans.  To  these  species  Gmelin  added 
L.  Indri,  L.  Potto,  L.  murinus,  L.  bicolor,  and  L.  laniyer. 

Cuvier  remarks  that  the  Makis  (Lemur,  Linn.)  comprehend,  according 
to  Linnaeus,  all  the  Quadrumana  which  have,  in  the  one  or  the  other 
jaw,  incisors  which  differ  in  number  from  four,  or  at  least  otherwise 
directed  than  in  the  Monkeys  (Singes).  This  negative  character, 
Cuvier  observes,  could  not  fail  of  embracing  considerably  different 
beings,  and  did  not  even  collect  all  those  which  ought  to  be  together. 
He  goes  on  to  notice  that  M.  Geoffrey  has  established  in  this  genus 
many  divisions  much  better  characterised.  These  animals  have  all 
the  four  thumbs  well  developed  and  opposable,  and  the  first  hind 
finger  or  toe  armed  with  a  pointed  and  raised  nail  or  claw,  -whilst  all 
the  other  nails  are  flat.  Their  fur  is  woolly  ;  their  teeth  begin  to 
exhibit  pointed  tubercles  fitting  into  each  other  (engreuant  les  uns 
dans  les  autres),  as  in  the  Insectivora.  The  following  groups  are 
adopted  by  Cuvier  : — ■ 

1.  The  Makis,  or  Macaucos,  properly  so  called,  Lemur. 

2.  The  Indris,  Lichanotus,  Illiger. 

3.  The  Loris  group  (Slow  Lemurs,  Stenops,  Illiger). 

4.  The  Galagos,  Otolicnus,  Illiger. 

5.  The  Tarsiers.  Tarsius. 

Dr.  J.  E.  Gray  arranges  the  Lemuridce  as  the  third  family  (Quadru- 
pedoid)  of  the  order  Primates  (Linn.),  and  he  thus  characterises  the 
family : — 

Grinders  6 — 6  above,  5 — 5  below;  nostrils  terminal;  extremities 
free ;  first  finger  of  the  hind  feet  armed  with  recurved  claws. 

t  Head  long ;  grinders  blunt. 
1.  Lemurina:  genus  Lemur,  Linn.    2.  Lichanotina :  genera  Indris, 
Lacep. ;  Lichanotis  (Lichanotus),  111. 

tt  Head  round. 

3.  Loridina :  genera  Loris,  Geoff. ;  Nyaticcbus  (Nycticebus),  Geoff. 
4.  Galagonina :  genera  Otolicnus  (Otolicnus),  111. ;  Oalago,  Adams  ; 
ChcirogaUus  (Cheirogaleus),  Geoff.  5.  Tarsina :  genus  Tarsius.  6.  Cheir- 
omina  :  genus  Cheiromys,  Cuv. 

Mr.  Swainson  makes  the  Lemuridce  his  third  family  of  Quadrumana, 
with  the  following  characters  :— 

4  4 

Form  approaching  that  of  quadrupeds ;  cutting  teeth,  ■j  or  g-  > 

1  1  5  5  5—5 

canine,   ;  grinders,    or   ,  obtusely  tubercular;  head 

1 — 1  5 — 5       4 — 4 

ong,  triangular ;  nostrils  terminal ;  ears  generally  concealed,  very 
small. 

The  following  genera  are  comprised  by  the  author  last  mentioned 
under  this  family  : — Lemur,  Linn. ;  Indris,  Lacep. ;  Lichanotus,  111. ; 
Scartcs,  Sw. ;  Stenops,  111. ;  Otolicnus,  Geoff. ;  Cephalopachics  (Ta7-sius 
Bancanus,  Horsf.);  Tarsius,  Storr;  Abtes,  Humboldt;  Galcopithccus, 
Pallas ;  Cheirogaleus,  Geoff. 

The  author  of  'The  Natural  History  of  Monkeys,  Lemurs,  and 
Opossums'  ('Library  of  Entertaining  Knowledge,'  vol.  xlii.)  divides 
the  Mammals  with  opposable  thumbs  into  three  sections,  like  Storr; 


and  the  author's  arrangement  il  almost  the  same,  differing  only  in  tho 
removal  of  the  Simiadin  or  Prosimia,  as  Storr  calls  them,  frorn  tho 
second  to  tho  third  section  in  consequence  of  observations  made 
since  Storr's  time.  Tho  author  observes  that  the  coincidence  is  tho 
more  remarkable  inasmuch  as  the  arrangement  of  Storr  was  unknown 
to  him  till  long  after  tho  publication  of  his  own  views.  [Ciikihoi'ODA.] 
Tho  author  makes  his  second  section  of  Cheiropeds  consist  of  tho 
Quadrumana,  or  thoso  which  have  opposable  thumbs  on  both  fore  and 
hind  hands  ;  and  ho  divides  tho  section  into  two  sub-divisions,  tho 
first  consisting  of  the  Simim  (with  anthropoid  teeth),  and  the  second 
of  tho  Lemuridxc  (with  abnormal  teeth).  Tho  genera  arranged  by 
him  under  this  last  subdivision  aro  lAcltaaolus,  pTOpitfuCUl,  Lemur, 
Otolicnus,  Cheiroyaleus,  Stenops,  Tarsius,  Cheiromys  and  G'uleojiithecut. 

Dr.  J.  E.  Gray's  sub-family  Lemurina  contains  the  true  Lemurs,  or 
Macaucos. 

The  genus  Lemur,  properly  so  called,  is  thus  characterised  :  — 

Incisors,  -  ;  canines,         ;  molars,  =32. 

6  1—1  4—4 


Teeth  of  Lemur,  more  than  one-third  larger  than  nature.    F.  Cuvier. 


M.  Geoffrey  maintains  that  the  number  of  incisors  in  both  jaws  is 
equal,  coinciding  with  the  number  in  the  Monkeys,  the  two  outermost 
of  the  six,  which  are  larger  than  the  rest,  being,  according  to  him, 
the  true  canines  ;  while  the  teeth  commonly  called  canines  are,  in  his 
opinion,  only  the  first  series  of  molars.  "This  conjecture,"  says 
Mr.  Bennett,  "  unquestionably  derives  considerable  strength  from  the 
fact  that  when  the  animal  closes  its  mouth  the  supposed  canines  of 
the  lower  jaw  pass  behind  those  of  the  upper,  a  position  directly  con- 
trary to  that  which  they  uniformly  assume  in  every  other  animal  that 
is  furnished  with  that  kind  of  teeth." 

The  muzzle  is  very  pointed  ;  the  tail  very  long,  the  fur  woolly  ana 
soft,  and  there  are  two  pectoral  mamms.  The  structure  of  the  hands 
and  nails  is  mentioned  above.    (Cuvier's  description  of  the  Makis.) 

"  The  whole  of  the  genus  thus  characterised,"  writes  Mr.  Bennett 
in  his  '  Tower  Menagerie,'  "  are  natives  of  Madagascar,  and  of  two  or 
three  of  the  smaller  islands  in  its  immediate  vicinity.  They  appear 
to  occupy  in  that  remarkable  and  very  imperfectly-known  country 
the  place  of  the  Monkeys,  none  of  which  have  yet  been  detected 
within  its  precincts.  They  are  said  to  live  in  numerous  troops  upon 
the  trees,  and  to  feed  upon  fruit  and  insects  ;  but  their  habits  in  a 
state  of  nature  have  not  yet  been  observed  with  sufficient  accuracy 
to  enable  us  to  form  any  clear  idea  of  their  mode  of  existence.  In 
captivity  they  are  particularly  tame  and  good-tempered,  fond  of  being 
noticed,  delighting  in  motion,  and  leaping  with  surprising  agility. 
They  are  however  in  some  degree  nocturnal,  and  when  undisturbed 
pass  a  considerable  portion  of  the  day  in  sleep.  If  alone  they  roll 
themselves  up  in  the  form  of  a  ball,  and  wind  their  long  tail  in  a  very 
curious  manner  round  their  body,  apparently  for  the  purpose  of 
keeping  themselves  warm,  for  they  are  naturally  chilly,  and  delight  in 
basking  in  the  rays  of  the  sun,  or  in  keeping  as  close  as  possible  to 
the  fire.  When  two  of  them  are  confined  together  they  interlace 
their  limbs  and  tails  after  a  singular  fashion,  and  placing  their  heads 
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in  such  a  position  as  that  each  may,  if  disturbed,  see  what  is  going  on 
behind  the  other's  back,  fall  comfortably  asleep." 

There  are  several  species,  and  all  that  we  have  seen,  somo  of 
them  very  beautiful,  and  exhibited  in  the  Zoological  Society's 
Collection  at  the  Regent's  Park,  have  been  very  mild. 

L.  albifrons,  the  White-Fronted  Lemur,  may  be  taken  as  au 
example. 

The  fur  is  ruddy  or  bronzed'gray  above,  whitish  below  ;  male  with 
the  front  white;  female  with  the  same  part  of  a  deep  gray  and  a 
black  longitudinal  line  on  the  top  of  the  head.  M.  Lesson  remarks 
that  the  female  is  the  Maki  d'Anjouan  of  M.  OeoflVoy  StrHilaire,  and 
the  Maki  aux  Pioda  Fauves  of  Brisson. 


WluU'-l'tviUcil  Lemur  {Lemur  albifrons). 


The  bounding  elasticity  of  this  species,  when  familiar  and  quite  at 
its  ease,  is  wonderful.  It  pitches,  after  a  leap  of  many  yards,  so 
lightly  as  hardly  to  attract  the  notice  of  the  car  when  it  alights.  If 
it  tiike  a  leap  from  a  table  to  the  back  of  a  distant  chair,  or  even  to 
the  upper  angle  of  an  open  door,  it  never  misses  its  hold.  Under  the 
points  of  the  fingers  are  elastic  cushions,  which  no  doubt  assist  it  in 
performing  these  feats.  It  is  a  very  affectionate  animal,  and  a  most 
amusing  companion.  Our  limits  will  not  permit  us  to  indulge  in  an 
account  of  one  which  we  kept,  and  which  was  Buffered  to  go  at  large. 
When  tired  with  playing  about  in  the  evening,  its  favourite  perch 
was  on  the  instep  of  the  uppermost  le;;  of  his  master,  as  he  sat  cross- 
legged  before  the  fire.  Having  obtained  leave,  he  used  to  take  his 
seat,  wrap  his  boa-like  tail  round  his  shoulders  and  back,  and  enjoy 
his  nap. 

In  the  catalogue  of  the  '  Specimens  of  Mammalia,'  in  the  collection  of 
the  British  Museum,  the  following  species  of  Lemur  ida:  are  found  '. — 

Jj.  Macaco,  the  Ruffed  Lemur.    A  native  of  Madagascar. 

L.  Catta,  the  Ring-Tailed  Macauco.  Also  a  native  of  Madagascar. 

L.  ruber,  the  Red  Lemur.    From  Madagascar. 

L.  albifrons,  the  species  described  above. 

L.  nigrifrons,  the  Black-Fronted  Macauco.  Madagascar. 

L.  coronatus,  the  Crowned  Macauco.  Madagascar. 

All  these  species  of  Lemur  were  living  in  the  gardens  of  the  Zoological 
Society  in  Regent's  Park  in  1852.  In  addition  to  these  the  following 
species  are  given  in  the  Society's  list : — 

L.  albimanus,  the  White-Handed  Lemur.  Madagascar. 

L.  rubrifrons,  the  Red-Fronted  Lemur.  Madagascar. 

L.  Mongoz,  Mongozheim.  Madagascar. 

L.  Anjuanensis,  Anjouan  Lemur.  Madagascar. 

L.  niger,  Black  Lemur.  Madagascar. 

Stenops  is  Illiger's  name  for  a  genua  of  Prosimii,  his  third  family 
of  his  second  order,  Pollicata,  of  Mammalia  including  the  genera 
Loris  and  Nycticcbus  of  Geoffroy. 

Mr.  Bennett,  in  his  '  Gardens  and  Menagerie  of  the  Zoological 
Society,'  observes  that  in  an  early  memoir  on  the  family  to  which  the 
Slow-Paced  Lemur  belongs,  M.  Geoffroy  St.-Hilaire  divided  it  for  the 
first  time  into  those  minor  groups  of  which  it  was  most  obviously  com- 
posed. But  Mr.  Bennett  remarks  that  M.  Geoffroy  has  since  carried 
the  principle  of  subdivision  to  a  still  greater  extent  by  separating  the 
Slow-Paced  Lemur  from  the  slender  Loris,  with  which  he  had  pre- 
viously associated  it,  in  order  to  form  from  it  and  some  other  doubtful 
species  the  genu's  Nyclicebus.  Mr.  Bennett  cannot  perceive  any 
sufficient  grounds  for  thus  disuniting  two  animals  so  intimately  allied 
to  each  other,  and  differing  in  no  more  essential  characters  than  the 


somewhat  greater  length  of  the  nose  and  of  the  limbs  in  the  one  than 
in  the  other.  For  this  reason  Mr.  Bennett  prefers  M.  Geoffroy's 
older  arrangement,  and  proceeds,  in  accordance  therewith,  to  describe 
the  Slow-Paced  Lemur  as  a  species  of  Loris,  which  he  considers  to  be 
a  well-marked  and  circumscribed  natural  genus,  differing  from  the 
Lemurs  of  the  same  author  in  many  highly  important  characters. 
Mr.  Bennett  adds,  that  it  is  to  be  regretted  that  M.  Geoffroy  should 
not  have  applied  tho  latter  name  to  the  species  to  which  it  was 
originally  given  by  Linnocus,  and  to  which  alone  it  is,  in  Mr.  Bennett's 
opinion,  in  any  degree  applicable  ;  the  Madagascar  animals  at  present 
comprehended  under  it  not  presenting,  he  observes,  even  one  of  those 
characters  on  which  Linnwus  himself  states  that  his  generic  name  is 
founded. 

"  In  common  with  the  latter  group,"  says  Mr.  Bennett  in  continua- 
tion, "  the  genus  Loris  forms  part  of  that  division  of  the  Quadrumanous 
order  which  is  essentially  distinguished  by  an  unequal  number  or 
irregular  disposition  of  the  incisor  teeth  in  the  two  jaws ;  termini 
nostrils  with  sinuous  openings  ;  and  a  long  subulate  or  sickle-shapev 
claw  upon  tho  fore-finger  of  the  hinder  hands,  all  the  rest  of  tL 
nails  being  flat  and  rounded  like  those  of  the  greater  part  of  the 
monkeys  and  of  man.  The  Loris  differs  from  the  other  genera  of 
tl>i<  family  in  having  four  incisors  in  the  upper  jaw,  placed  in  pairs 
with  a  vacant  space  between,  and  six  in  the  lower,  directed  obliquely 
forwards;  canines  of  moderate  size;  twelve  molars  above  and  ten 
below ;  a  short  rounded  head  and  little  or  no  tail.  Sometimes,  it 
would  appear,  the  lateral  incisors  of  the  upper  jaw,  which  are  always 
smaller  than  tho  others,  are  cither  entirely  wanting  or  so  minute  as 
not  to  be  easily  seen.  But  M.  Geoffroy  was  enabled  to  detect  them  hi 
tho  ideutical  specimen  which  Vosmacr  had  declared  not  to  possess 
them  :  and  it  is  by  no  means  improbable  that  future  investigators  may 
ascertain  their  existence  in  the  stuffed  individuals  sent  from  Java  by 
M.  Leschenhault,  of  which  M.  Geoffroy  has  made  a  new  species,  princi- 
pally on  account  of  the  supposed  absence  of  these  teeth.  In  addition 
to  these  primary  characters,  the  Loris  are  distinguished  by  larg-j 
prominent  eyes,  placed  in  front  of  the  head  and  at  no  great  distance 
from  each  other ;  short  ears,  scarcely  rising  through  the  hair  with 
which  they  are  invested  ;  a  rough  tongue  ;  nostrils  projecting  beyond 
the  mouth  and  surrounded  by  a  naked  muzzle ;  and  thumbs  widely 
separated  from  the  fingers,  both  on  the  fore  and  hinder  hands." 

Cuvier  states  that  the  Loris  have  the  teeth  of  the  Makis,  only  that 
the  points  of  the  molars  are  sharper ;  a  short  muzzle  (museau  court 
d'un  doguin) ;  a  slender  body ;  no  tail ;  great  approximated  eyes ; 
and  a  rough  tongue.  Their  nourishment,  he  says,  consists  of  insects, 
small  birds  or  quadrupeds  ;  sometimes  their  progression  is  excessively 
slow,  and  their  habits  nocturnal.  Sir  Anthony  Carlisle,  he  adds,  found 
at  the  base  of  the  arteries  of  the  limbs  the  same  division  into  small 
branches  as  exists  in  the  true  sloths.  To  this  part  of  their  organisation 
we  shall  presently  allude  more  at  large.  Cuvier  remarks  that  two 
species  are  known,  both  from  the  East  Indies — Le  Loris  Paresseux,  on 
Le  Paresseux  de  Bengale  {Lemur  tardigradus,  Linn.),  and  Le  Loris 
Gr61e  (L.  gracilis) ;  the  latter,  he  remarks,  has  the  nose  more  raised 
by  a  projection  of  the  intermaxillary  bones,  and  upon  this  difference 
of  the  nose  M.  Geoffroy  has  made  of  the  first-named  species  his  genus 
Nijcticebus,  and  of  the  second  his  genus  Loris. 

M.  F.  Cuvier  assigns  the  following  dentition  (that  of  the  Great 
Gal  ago) — 

j    .        4  2  6—6  _  „« 

incisors,  - .  canines,      ;  molars,         —  00 

—  to  the  Small  Galago,  the  Slender  Loris,  the  Cingalese  Loris,  the 
Slow-Paced  Loris  or  Lemur,  and  the  Dwarf  Lemur,  with  hardly  more 
than  very  slight  exceptions,  which  are  only  manifested  in  the  incisors 
and  false  molars. 

The  following  are  the  generic  characters  of  Loris  and  Nyclicebus, 

Geoffroy : — 

Loris. — Four  upper  incisors  ;  six  lower  incisors  inclining  forwards ; 
head  round,  eyes  very  large,  limbs  very  slender,  no  tail ;  four  mammas 
coming  from  two  mammary  glands  only.  The  tibia  longer  than  the 
femur;  ears  short  and  hairy. 

Incisors.  —  :  canines,  - — 1 ;  molars,  - — -  =  36. 
'6  1—1  5—5 

Species. — 1.  Loris  Grele,  Loris  gracilis,  Geoff. ;  Le  Loris,  Buffon 
Le  Tardigradus,  Seba.    2.  Loris  de  Ceylon  ;  Loris  Ceylonicus,  Fisch. 

The  locality  assigned  to  both  these  species  is  Ceylon ;  but,  according 
to  M.  Lesson,  neither  Geoffroy,  Desmarest,  nor  F.  Cuvier  admit  the 
second  species,  regarding  it  as  a  simple  variety  differing  hardly  at  all 
from  Loris  gracilis. 

Nycticcbus. — Head  round;  muzzle  short;  eyes  very  large;  ears 
short  and  hairy;  a  tail  more  or  less  long;  extremities  strong  and 
robust. 

Incisors,  — - —  ;  canines,  \ — i;  molars,  - — -  —  34  or  36. 
2  or  4  1 — 1  5 — 5 

The  species  are — N.  Bevgalensis  ;  N.  Javanicus;  and  N.  Ceylonicus. 
All  from  the  East  Indies. 

We  here  adopt  Mr.  Bennett's  view  of  the  subject,  and  take  tho 
Slender  Loris  and  the  Slow-Paced  Loris,  or  Slow-Paced  Lemur,  both 
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of  which  are  confounded  by  Linnaeus  under  tho  n.itno  of  Lemur 
tardigradus,  as  exam|>lcH  of  tho  genus  Loris. 

Loris  gracilis,  the  Slendor  Loris,  has  tho  visage  produced  and  dog- 
like ;  forehead  high  aliovo  the  noso  ;  cars  largo,  thin,  and  rounded  ; 
body  slender  and  weak  ;  limbs  very  long  and  Blender ;  thumb  on  each 
foot  more  distinct,  and  separate-  from  tho  toes;  on  that  ami  the  three 
outmost  toes  arc  flat  nails  ;  on  tho  interior  too  of  every  foot  a  crooked 
claw;  no  tail;  the  hair  on  the  body  universally  short  and  delicately 
soft ;  the  colour  on  the  upper  part  tawny,  beneath  whitish,  space  round 
the  eyes  dusky ;  on  the  head  is  a  dark-shaped  spot  with  the  end 
pointing  to  the  interval  between  tho  eyes.  Length  from  tho  tip  of 
the  nose  to  the  anus  only  eight  inches. 

Pennant,  whoso  description  we  have  given,  states  that  notwith- 
standing the  epithet  (tardigradum)  given  in  Seba,  who  has  figured  tho 
animal  (male  and  female)  in  the  35th  plate  of  his  first  volume,  tho 
Slender  Lemur  is  very  active,  ascending  trees  most  nimbly,  and  having 
the  actions  of  an  ape.  "  If,"  says  Pennant,  "  we  credit  Seba,  the  male 
climbs  tho  trees  and  tastes  the  fruits  before  it  presents  them  to  its 
mate."  Seba  himself  observes  that  the  epithet  '  tardigradum '  is 
misapplied.  Others  say  that  it  is  a  melancholy  animal,  silent  and  very 
slow,  sleeping  in  the  day  and  only  awaking  in  the  evening,  and  living 
on  insects,  fruits,  and  eggs.  There  is  a  living  specimen  in  the  gardens 
of  the  Zoological  Society,  Regent's  Park,  London. 


Slender  Loris  [Loris  gracilis). 

L.  tardigradus,  the  Slow-Paced  Lemur. — The  most  accurate  descrip- 
tion known  to  us  is  that  given  by  Mr.  Bennett : — "  The  Slow-Paced 
Lemur,"  he  says,  "  is  an  animal  of  small  size,  scarcely  equal  to  that 
of  a  cat.  The  largest  individual  yet  uoticed  appears  to  be  that  seen 
by  Pennant,  who  states  its  length  at  no  less  than  16  inches  from  the 
nose  to  the  extremity  of  its  back.  Its  proportions  are  short  and 
thick-set ;  and  the  apparent  clumsiness  of  its  form  is  much  increased 
by  the  manner  in  which  it  usually  contracts  itself  into  a  kind  of  ball. 
Its  head  is  broad,  flat,  and  rounded,  with  a  slightly  projecting  and 
pointed  muzzle,  in  which  the  nostrils  are  perforated  laterally.  Its 
eyes  are  large  and  perfectly  orbicular,  and  furnished  with  transverse 
pupils  capable  of  being  entirely  closed  during  the  day,  and  of  being 
very  largely  dilated  at  night ;  their  inner  canthus  is  situated  so  low 
towards  the  nose  that  the  motion  of  the  eyelids  appears  to  take  place 
in  a  diagonal  instead  of  a  horizontal  direction.  The  ears  are  short, 
round,  widely  open,  but  buried  in  the  fur ;  and  the  tail  is  merely  a 
rudiment  of  a  few  lines  in  length.  The  hinder  limbs  are  considerably 
longer  than  the  fore.  The  whole  of  the  body,  with  the  exception  of 
the  muzzle  and  hands,  is  thickly  invested  with  long  close  woolly  hair 
of  a  deep  ashy  gray  with  something  of  a  brownish  tinge.  A  deep 
brown  or  chestnut  band  passes  along  the  middle  line  of  the  back,  and 
is  accompanied  on  either  side  by  a  faint  grayish  stripe,  expanding  on 
the  back  of  the  head  into  a  still  lighter  patch.  The  dark  middle 
stripe  divides  on  the  head  into  twi»  branches,  each  of  which  is  again 
subdivided,  the  posterior  division  passing  transversely  across  the 
forehead  and  inclosing  the  ear,  the  anterior  crossing  the  eye  obliquely 
and  extending  to  the  angle  of  the  mouth.  Between  the  two,  above 
the  outer  angle  of  the  eye,  is  a  large  white  spot.  Each  of  the  eyes  is 
jurrounded  by  a  ring  of  dusky  black,  between  which  a  narrow  white 
line  passes  from  the  back  part  of  the  head  to  the  tip  of  the  nose, 
which,  with  the  exception  of  the  naked  muzzle,  is  also  white.  The 
latter,  together  with  the  naked  parts  of  the  hands,  is  of  a  livid  flesh- 
colour  with  a  tinge  of  black.  On  the  under  surface  the  fur  is  of  a 
lighter  gray  than  above." 

There  are  some  parts  of  the  organisation  of  this  animal  that  require 
more  particular  notice. 

Sir  Anthony  Carlisle  injected  the  arterial  system  of  a  Lemur  tardi- 
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gradus,  and  upon  tracing  tho  course  of  tbe  vcisels,  ho  as  to  make  a  dried 
preparation,  which  is  now  in  tho  Museum  of  the  Royal  College  of 
Surgeons  in  London,  ho  found  that  an  unusual  appearance  of  distri- 
bution was  exhibited  by  tho  largo  trunks  of  tho  subclavian  and 
external  iliac  arteries.  lie  shows  that  immediately  after  the  subcla- 
vian has  penetrated  the  axilla,  it  is  divided  into  23  equal-si/cd 
cylinders,  which  surround  the  principal  trunk  of  the  artery,  here 
diminished  in  size  to  an  inconsiderable  vessel.  These  cylindrical 
arteries,  he  observes,  accompany  each  other,  and  divide  with  the  ulnar 
and  radial  brandies,  being  distributed  in  their  route  upon  the  muscles, 
each  of  which  has  one  of  tin  so  cylinders.  The  other  branches,  for 
examplo  the  radial  and  ulnar,  proceed  like  tho  arteries  in  general, 
dispersing  themselves  upon  tho  skin,  tho  membranes,  joints,  bones, 
&c,  in  an  arborescent  form.  The  iliac  artery,  ho  tells  us,  divides  upon 
the  margin  of  the  pelvis  into  upwards  of  20  equal-sized  cylinders, 
surrounding  the  main  trunk,  as  described  in  the  axillary  artery  ;  these 
vessels  are  also  finally  distributed  as  in  the  upper  extremity;  the 
cylinders  wholly  upon  the  muscles,  and  the  arborescent  branches  on 
all  tho  other  parts.  The  cylindrical  arteries,  he  adds,  do  not  divids. 
into  equal-sized  cylinders,  but  are  distributed  as  in  the  generality  oi 
animals. 


Slow-Paced  Lemur  (Loris  (Xycticebtts)  tardigradus). 


Sir  Anthony  concludes  by  observing  that  it  would  be  of  some 
importance  in  physiology  to  ascertain  whether  the  other  slow-moving 
quadrupeds  have  any  peculiar  arrangement  of  the  arteries  of  those 
limbs.  This  solitary  fact,  he  remarks,  is  hardly  sufficient  for  the 
foundation  of  any  theoretical  explanation  of  the  slow  movement  of 
these  muscles  :  if  however  it  should  be  corroborated  by  similar  cir- 
cumstances in  other  animals,  he  thinks  that  a  new  light  may  be  thrown 
upon  muscular  motion,  by  tracing  a  connection  between  the  kind  of 
action  produced  in  a  muscle,  and  the  condition  of  its  vascularity  or 
supply  of  blood. 

Mr.  Baird,  in  his  interesting  paper  in  the  '  Magazine  of  Nat  Hist.,' 
vol.  i.,  1829,  remarks  that  all  the  known  Mammalia  close  their  eyelids 
in  a  direction  upwards  and  downwards,  and  in  general  the  upper 
eyelid  is  the  one  possessing  the  greatest  degree  of  motion.  He  found 
however  that  in  his  Slow-Paced  Lemur  the  eyelids  were  brought 
together  in  a  diagonal  direction,  or  outwards  and  inwards,  which 
gave  the  animal  at  the  moment  of  shutting  its  eyes  a  most  peculiar 
look.  It  was  the  under  or  outer  eyelid  that  had  the  greatest  degree 
of  motion,  the  upper  or  inner  one  being  almost  fixed  ;  and  he  concludes 
that  the  orbicularis  oculi  must  be  very  powerful.  After  the  death  of 
the  animal,  and  when  Mr.  Baird  had  left  this  country  on  a  second 
voyage  to  India,  the  eye  was  dissected  by  Dr.  Knox,  who  found  that 
the  peculiar  movement  of  the  eyelids  above  described  did  not  depend 
on  any  peculiar  structure,  but  merely  on  the  greater  degree  of  strength 
of  the  orbicularis  muscle. 

Mr.  Baird  also  observed  another  peculiarity  in  the  species.  "  Beneath 
the  tongue  proper,"  says  he,  "  if  I  may  so  call  it,  which  is  somewhat 
like  that  of  the  cut,  though  not  rough,  is  another  tongue,  white- 
coloured,  narrow,  and  very  sharp-pointed,  which  he  projects  along  with 
the  other  one  when  he  eats  or  drinks,  though  he  has  the  power  of 
retaining  it  within  his  mouth  at  pleasure."  Mr.  Baird  however  had 
not  been  able  to  see  any  particular  purpose  to  which  he  applied  it ; 
but  he  saw  him  use  this  double  tongue  when  eating  flies,  of  which  he 
was  exceedingly  fond,  snapping  them  up  most  eagerly  when  presented 
to  him,  and  catching  them  himself  when  they  were  reposing  in  the 
evening  upon  the  walls  of  the  room. 

Little  or  nothing  certain  appears  to  be  known  of  the  habits  of  the 
Slow  Lemur  of  Bengal  in  a  state  of  nature,  except  as  they  may  be 
inferred  from  those  which  it  exhibits  in  captivitv.    In  this  latter  state 
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many  good  observers  have  narrowly  watched  it,  and  have  recorded 
their  observations. 

Vosmaer  received  one  in  June  1768,  and  kept  it  in  his  chamber. 
It  slept  all  day  till  the  evening,  not  waking  (it  being  summer)  till  half- 
past  eight.  It  was  shut  up  in  an  oblong  cage,  secured  with  iron  bars, 
and  constantly  slept  sitting  on  its  hinder  parts  close  to  the  bars,  with 
its  head  brought  forwards  between  its  fore-feet,  which  were  bent 
against  its  belly.  In  this  attitude  it  held  on  strongly  to  the  wires  with 
its  hind  feet,  and  often  by  one  of  the  anterior  feet  as  well,  which 
induced  Vosmaer  to  think  that  the  animal  ordinarily  slept  in  trees 
attached  to  the  branches.  When  awakened  it  moved  very  slowly, 
and  always  the  same  from  the  commencement  to  the  end,  dragging 
itself  from  bar  to  bar,  grasping  one  above  with  its  fore  foot  or  rather 
hand,  and  not  quitting  its  hold  till  it  had  slowly  but  very  powerfully 
seized  another  with  one  of  its  anterior  feet  or  hands.  The  same 
slowness  marked  its  creeping  on  the  ground,  along  which  it  dragged 
one  foot  after  the  other,  as  if  it  had  been  paralytic.  In  this  mode  of 
progression  it  raised  its  body  but  very  little,  so  little,  that  as  it  dragged 
itself  forward  the  belly  was  frequently  not  more  than  the  breadth  of 
a  finger  from  the  ground.  It  was  vain  to  attempt  to  drive  it  by  putting 
a  stick  through  the  bars  ;  for  it  would  not  quit  its  hold,  and  if  pushed 
too  roughly,  its  only  defence  was  biting  the  stick.  As  the  evening 
approached  it  awaked  by  degrees,  like  one  whose  sleep  is  broken  after 
loug  watching.  Its  first  care  was  to  eat,  for  the  day  had  been  dedicated 
to  repose.  After  its  repast,  which  it  dispatched  with  comparative 
celerity,  the  remains  of  its  former  meal  were  evacuated.  The  feces 
were  in  small  pellets  like  sheep's  dung,  and  the  urine  had  a  strong 
disagreeable  odour.  The  sea-captain  who  brought  it  over  stated  that 
it  fed  on  rice  boiled  very  thick,  and  that  it  had  never  been  seen  to 
drink. 

Vosmaer,  impressed  with  the  belief  that  his  animal  would  not  refuse 
a  different  sort  of  food,  gave  it  a  leafy  lime-tree  sprig :  this  it  rejected. 
Fruits,  such  as  pears  and  cherries,  were  more  to  its  taste.  It  willingly 
ate  dry  bread  and  biscuit ;  but  if  dipped  in  water  would  touch  neither. 
When  offered  water  it  smelt  it,  but  drank  not.  Eggs  were  a  favourite 
diet.  "  II  aimoit  a  la  fureur  les  ccufs,"  are  the  words  of  Vosmaer, 
who,  concluding  from  its  appetite  for  eggs  that  it  would  eat  birds, 
gave  it  a  live  sparrow,  which  it  instantly  killed  with  a  bite,  and  ate 
the  whole  very  greedily.  He  gave  it  a  live  cockchafer,  to  try  whether 
it  would  eat  insects :  it  took  the  offering  in  its  paw,  and  devoured  it 
completely.  Vosmaer  afterwards  gave  it  a  chaffinch  (pinion),  which 
it  ate  with  much  relish,  and  afterwards  slept  for  the  remainder  of  the 
day.  He  often  saw  it  still  awake  at  two  hours  past  midnight ;  but 
from  half-past  six  in  the  morning  its  sleep  was  so  sound  that  its  cage 
might  be  cleaned  without  disturbance  to  its  repose.  If  forcibly  awaked 
during  the  day  in  order  to  teize  it,  it  was  vexed  and  bit  the  stick ;  but 
with  a  very  slow  motion,  repeating  the  cry  '  ai,  ai,  ai,'  drawing  out  the 
ai  each  time  into  a  plaintive,  languid,  and  trembling  note,  in  the  same 
manner  as  is  reported  of  the  American  Sloths.  When  it  was  thus 
harassed  for  a  loug  time,  and  thoroughly  roused,  it  crawled  two  or 
three  times  round  its  cage,  and  then  slept  again. 

The  specimen  observed  by  Sir  William  Jones  was  a  male,  as 
Vosmaer's  appears  to  have  been ;  and  Sir  William  thus  gracefully 
describes  its  habits: — "In  his  manners  he  was  for  the  most  part 
gentle,  except  in  the  cold  season,  when  his  temper  seemed  wholly 
changed  ;  and  his  creator,  who  made  him  so  sensible  of  cold,  to 
which  he  must  often  have  been  exposed  even  in  his  native  forests, 
gave  him,  probably  for  that  reason,  his  thick  fur,  which  we  rarely 
see  on  animals  in  these  tropical  climates  :  to  me,  who  not  only 
constantly  fed  him,  but  bathed  him  twice  a  week  in  water  accom- 
modated to  the  seasons,  and  whom  he  clearly  distinguished  from 
others,  he  was  at  all  times  grateful ;  but  when  I  disturbed  him  in 
winter,  he  was  usually  indignant,  and  seemed  to  reproach  me  with 
the  uneasiness  which  he  felt,  though  no  possible  precautions  had  been 
omitted  to  keep  him  in  a  proper  degree  of  warmth.  At  all  times 
he  was  pleased  with  being  stroked  on  the  head  and  throat,  and 
frequently  suffered  me  to  touch  his  extremely  sharp  teeth  ;  but  at  all 
times  his  temper  was  quick;  and  when  he  was  unseasonably  disturbed, 
he  expressed  a  little  resentment  by  an  obscure  murmur,  like  that  of  a 
squirrel,  or  a  greater  degree  of  displeasure  by  a  peevish  cry,  especially 
in  winter,  when  he  was  often  as  fierce,  on  being  much  importuned, 
as  any  beast  of  the  woods.  From  half  an  hour  after  sunrise  to 
half  an  hour  before  sunset  he  slept  without  intermission,  rolled  up 
like  a  hedgehog  ;  and,  as  soon  as  he  awoke,  he  began  to  prepare 
himself  for  the  labours  of  his  approaching  day,  licking  and  dressing 
himself  like  a  cat,  an  operation  which  the  flexibility  of  his  neck  and 
limbs  enabled  him  to  perform  very  completely :  he  was  then  ready 
for  a  slight  breakfast,  after  which  he  commonly  took  a  short  nap ; 
but  when  the  sun  was  quite  set,  he  recovered  all  his  vivacity.  His 
ordinary  food  was  the  sweet  fruit  of  this  country  ;  plantains  always, 
and  mangoes  during  the  season;  but  he  refused  peaches,  and  was  not 
fond  of  mulberries,  or  even  of  guaiavas  :  milk  he  lapped  eagerly,  but 
was  contented  with  plain  water.  In  general  he  was  not  voracious, 
but  never  appeared  satiated  with  grasshoppers,  and  passed  the  whole 
night,  while  the  hot  season  lasted,  in  prowling  for  them  :  when  a 
grasshopper,  or  any  insect,  alighted  within  his  reach,  his  eyes,  which 
he  fixed  on  his  prey,  glowed  with  uncommon  fire ;  and  having  drawn 
himself  back,  to  spring  on  it  with  greater  force,  he  seized  his  victim 


with  both  his  fore  paws,  but  held  it.in  one  of  them  while  ho  devoured 
it.  For  other  purposes,  and  sometimes  evou  for  that  of  holding  hia 
food,  he  used  all  his  paws,  indifferently,  as  hands,  and  frequently 
grasped  with  one  of  them  the  higher  part  of  his  ample  cage,  while 
his  three  others  were  severally  engaged  at  the  bottom  of  it ;  but  the 
posture  of  which  he  seemed  fondest  was  to  cling  with  all  four  of 
them  to  the  upper  wires,  his  body  being  inverted  ;  and  in  the  evening 
he  usually  stood  erect  for  many  minutes,  playing  on  the  wires  with 
his  fingers,  and  rapidly  moving  his  body  from  side  to  side,  as  if  ho 
had  fount!  the  utility  of  exercise  in  his  unnatural  state  of  confine- 
ment. A  little  before  day-break,  when  my  early  hours  gave  me 
frequent  opportunities  of  observing  him,  he  seemed  to  solicit  my 
attention ;  and  if  I  presented  my  finger  to  him,  he  licked  or  nibbled 
it  with  great  gentleness,  but  eagerly  took  fruit  when  I  offered  it, 
though  he  seldom  ate  much  at  his  morning  repast :  when  the  day 
brought  back  the  night,  his  eyes  lost  their  lustre  and  strength,  and 

he  composed  himself  for  a  slumber  of  10  or  11  hours  My 

little  friend  was,  upon  the  whole,  very  engaging  ;  and  when  he  was 
found  lifeless  in  the  same  posture  in  which  ho  would  naturally  have 
slept,  I  consoled  myself  with  believing  that  he  had  died  without  pain, 
and  lived  with  as  much  pleasure  as  he  could  have  enjoyed  in  a  state 
of  captivity." 

Mr.  Baird,  in  the  paper  above  quoted,  gives  an  account  of  one  of 
these  Loris  (loeris,  a  clown,  Dutch ;  name  in  Ceylon,  according  to 
that  gentleman).  Mr.  Baird's  specimen  was  a  male,  and  was  obtained 
at  Pulo-Penang  (Prince  of  Wales's  Island).  When  Mr.  Baird  wrote, 
he  had  been  in  possession  of  the  animal  upwards  of  nine  months. 
Its  food  consisted  of  fruit  and  small  animals,  such  as  birds  and  mice. 
The  plantain  was  the  fruit  of  which  he  was  the  most  fond,  and  was 
the  only  food  Mr.  Baird  saw  him  eat  when  he  first  got  him  into  his 
possession.  The  necks  of  fresh-killed  fowls  formed  the  major  part  of 
its  sustenance  during  the  voyage.  It  was  particularly  fond  of  small 
birds  :  these,  when  put  into  his  cage,  he  killed  speedily,  and,  stripping 
off  the  feathers,  soon  devoured  them,  eating  the  bones  as  well  as  the 
flesh.  Veal  was  preferred  to  all  other  butcher's  meat,  and  it  was 
fond  of  eggs ;  meat  boiled,  or  otherwise  cooked,  it  would  not  touch. 
Sugar  appeared  to  be  grateful  to  its  palate,  and  it  ate  gum-arabic. 
"  As  flesh  is  not  always  to  be  had  quite  fresh  (the  only  state  in 
which  it  is  acceptable  to  him),  he  has  for  some  time  past  been  fed 
upon  bread  sopped  in  water,  and  sprinkled  with  sugar ;  this  he  eats 
readily,  and  seems  to  relish  it  much.  M.  Vosmaer  mentions  that  his 
animal  eat  dry  biscuit,  but  refused  it  if  moistened  with  water;  neither 
would  it  ever  taste  water.  This  is  completely  at  variance  with  the 
habits  of  my  animal,  for  he  not  only  eats  moistened  bread,  but  laps 
water  like  a  cat.  When  food  is  presented  to  him,  if  hungry,  he  seizes 
it  with  both  hands,  and  letting  go  with  his  right,  holds  it  with  his 
left  all  the  time  he  is  eating.  Frequently,  when  feeding,  he  grasps 
the  bars  in  the  upper  part  of  his  cage  with  his  hind  paws  and  hangs 
inverted,  appearing  exceedingly  intent  upon  the  food  he  holds  fast  in 
the  left  hand.  He  is  exceedingly  fond  of  oranges  ;"  —in  this  the 
animal  resembled  a  domesticated  Lemur  alhifrons  once  in  our  posses- 
sion ; — "  but  when  they  are  at  all  hard,  he  seems  very  much  puzzled 
how  to  extract  the  juice.  I  have,  upon  such  an  occasion,  seen  him 
lie  all  his  length  upon  his  back,  in  the  bottom  of  his  cage,  and,  firmly 
grasping  the  piece  of  orange  with  both  hands,  squeeze  the  juice  into 
his  mouth."  Mr.  Baird,  after  noticing  the  cry  mentioned  by  Vosmaer 
and  Sir  W.  Jones,  says,  "  When  the  cat  annoys  him,  which  she  does 
very  frequently  by  leaping  over  him,  he  repeats  the  cry  nearly  a 
dozen  times :  it  is  always  however  expressive  of  anger.  He  has 
also  another  sort  of  cry  expressive  of  eagerness  to  obtain  anything : 
this  is  much  gruffer  in  sound,  not  shrill  nor  loud,  but  apparently 
made  by  forcing  the  air  out  of  his  nostrils.  He  likes  much  to  be 
stroked  under  the  chin  and  throat,  and  also  under  the  arms,  turning 
his  head  round  to  the  hand  like  a  cat,  and  lifting  his  arm,  stretching 
it  out  beyond  his  head.  Though  not  a  very  sensible  animal,  he  is 
still  evidently  capable  of  feeling  kindness  and  showing  resentment. 
He  allows  his  throat  and  fore  arms  to  be  stroked,  but  refuses  to  let 
the  same  liberty  be  taken  with  his  lower  limbs.  For  some  time  while 
in  China,  a  little  Chinese  dog  was  bis  companion,  sleeping  in  the 
same  cage  with  him  ;  and,  with  the  exception  of  a  few  occasional  jars, 
they  lived  very  comfortably  together.  As  the  dog  grew  up  however 
they  were  separated.  A  cat,  the  only  animal  in  the  house  besides 
himself,  has  made  many  overtures  to  him,  and  when  he  is  allowed  to 
get  out  of  his  cage,  he  is  followed  up  and  down  the  room  by  his 
feline  companion,  who  evidently  wishes  to  make  him  her  playfellow. 
Any  undue  familiarities  however  on  her  part  are  met  with  an  imme- 
diate repulse  from  him ;  and,  one  time,  when  patting  him  rather 
incautiously  with  her  foot,  he  bit  her  so  severely,  that  she  now,  though 
evidently  wishing  to  be  on  good  terms  with  him,  keeps  at  a  safe 
distance.  This  same  cat  has,  since  this,  become  more  familiar. 
Though  not  daring  to  approach  him,  she  follows  him  wherever  he 
goes,  to  his  great  annoyance,  and  renders  herself  an  object  of  his 
abhorrence.  He  cries  out  on  her  approach,  and  is  sadly  tantalised  by 
her  playful  trick  of  leaping  over  him.  He  seems  to  be  rather  a  social 
animal  notwithstanding.  A  large  japanned  tray  attracts  a  good  deal 
of  his  attention.  Seeing  his  image  reflected  in  it,  he  walks  before  it, 
and  tries  to  grasp  his  own  image.  Finding  his  efforts  ineffectual,  he 
imitates  the  action  of  the  child,  by  peeping  behind  it,  with  expectation 
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to  800  tbo  object  there.  Before  a  looking-glass  he  bIiowh  tho  saino 
regard  anil  curiosity."  In  most  respects,  tho  rest  of  Mr.  Baird'H 
description  agrees  with  those  of  Vosmaor  and  Sir  W.  Jones. 

M.  D'Obsonville's  memoir  is  very  interesting,  but  offer!  no  differ- 
ences sufficient  to  justify  tho  insertion  of  his  account  of  his  specimen 
at  length.  The  littlo  animal,  which  enjoyed  comparative  liberty, 
being  suffered  to  go  at  large,  appeared  to  him  to  bo  very  much 
attached.  He  used  to  caress  it  after  giving  it  food  ;  and  tho  marks  of 
sensibility  upon  the  part  of  his  favourite  wore,  taking  tho  end  of  his 
hand  and  pressing  it  to  its  bosom,  fixing,  at  the  samo  time,  its  half- 
opened  eyes  upon  his. 

One  that  Pennant  saw  in  Loudon,  slept  holding  fast  to  the  wires  of 
its  cage  with  its  claws,  as  above  described,  and  he  states  that  tho 
inhabitants  of  Bengal  call  tho  animal  Chirmundi  Billi,  or  Bashful 
Billy.  Sir  W.  Jones  says  of  it,  "  Tho  Pandits  know  littlo  or  nothing 
of  the  animal :  the  lower  Hindoos  of  this  province  generally  call  it 
Lajjabanar,  or  the  Bashful  Ape ;  and  the  Mussulmans,  retaining  tho 
sense  of  the  epithet,  give  it  tho  absurd  appellation  of  a  cat ;  but  it 
is  neither  a  cat  nor  bashful ;  for  though  a  Pandit,  who  saw  my  Lemur 
by  day-light,  remarked  that  he  was  Lajjalu,  or  modest  (a  word  which 
the  Hindoos  apply  to  all  sensitive  plants),  yet  he  only  seemed  bashful, 
while  in  fact  he  was  dimsighted  and  drowsy  ;  for  at  night,  as  you 
see  by  his  figure,  he  had  open  eyes,  and  as  much  boldness  as  any  of 
the  Lemures  poetical  or  Liunean." 

In  a  state  of  nature  there  can  be  no  doubt  that  its  habits  are,  for 
the  most  part,  arboreal ;  and  that  it  takes  its  prey  by  night,  seizing 
that  which  is  living,  such  as  small  birds,  mice,  and  insects,  by  surprise, 
probably  whilst  they  are  sleeping;  and  varying  its  diet  by  having 
recourse  to  fruits. 

"As  to  his  country,"  says  the  author  last  quoted,  "  the  first  of  the 
species  that  I  saw  in  India  was  in  the  district  of  Tipra,  properly 
Tripura,  whither  it  had  been  brought,  like  mine,  from  the  Garrow 
Mountains;  and  Dr.  Anderson  informs  me  that  it  is  found  in  the  woods 
on  the  coast  of  Coromandel :  another  has  been  sent  to  a  member  of 
our  society  from  one  of  the  eastern  isles  ;  and  though  the  Loris  may 
be  a  native  of  Silan,  yet  I  cannot  agree  with  M.  de  Buffon  that  it  is 
the  minute,  sociable,  and  docile  animal  mentioned  by  Thevenot, 
which  it  resembles  neither  in  size  nor  disposition." 

It  has  been  found  in  other  parts  of  the  peninsula  of  Hindustan ; 
and  in  Java,  Penang,  and  Ceylon. 

The  genus  Galago,  Geoffroy,  has  the  following  dental  formula 
which  is  generally  given  by  authors  thus  : — 

j  2      4        .        1—1        ,  6-6 

Incisors,  -  or  — ;  canines,  - — -;  molars,   . 

6      o  1 — 1  5 — 5 

In  the  species  which  we  select  to  illustrate  the  form,  Dr.  Andrew 
Smith  found  the  detention  as  follows  : — 

Incisors,  £,  canines,^ — i ;  false  molars,  f — \  ;  true  molars, 
6            1 — 1  1 — 1 

4—4 

- — -  =  18  in  each  jaw. 


Skull  and  Teeth  of  Galago  Moholi.  Smith. 
a,  front  view  of  skull ;  b,  back  view  of  same  ;  c,  lateral  view  ;  d,  front  view 
of  the  anterior  portion  of  upper  jaw;  e,  lateral  view  of  lower  jaw.    All  the 
figures  natural  size.  Smith. 

The  head  is  rounded,  muzzle  short,  eyes  very  large,  ears  very  large. 
Feet  pentadactyle ;  all  the  nails  flat  with  the  exception  of  the  first 
digit  of  the  hind  feet,  which  is  armed  with  a  sharp  subulate  claw ; 


two  teats;  tail  very  long,  loose,  ond  villous.  The  IpeoiM  ure  fuuiul 
in  Africa,  to  which  Mr.  Swaiiison  adds  India. 


a,  Basal  view  of  skull,  exhibiting  the  teeth  ;  b,  lower  jaw.  Both  figures 
double  the  natural  6ize.  Smith. 

The  habits  of  these  creatures  are  arboreal.  The  great  size  of  the 
orbits  will  at  once  strike  every  observer.  The  large  development  of 
the  eyes  requires  such  spacious  receptacles ;  and  this  development  is 
necessary  on  account  of  the  nocturnal  habits  of  the  genus.  The  food 
of  these  animals  consists  of  soft  fruits,  and,  from  the  structure  of  the 
teeth,  probably  of  insects  also.  They  are  fond  of  vegetable  gum,  and 
their  large  ears  are  said  to  be  closed  when  they  sleep,  but  to  be  opened 
upon  their  hearing  the  least  noise. 

0.  Moholi,  Smith.— The  upper  parts  of  the  head  and  neck,  the  back, 
the  sides  of  the  body,  and  the  outer  and  hinder  surfaces  of  the 
extremities  are  intermediate  between  a  pearl  and  yellowish-gray  colour ; 
the  back  is  finely  brindled,  from  the  dark  colour  of  the  basal  portion  of 
the  fur  being  here  and  there  seen  through  the  surface  tints;  the  extre- 
mities are  of  a  lighter  hue  than  the  other  parts  enumerated,  and  their 
outer  and  hinder  surfaces  are  distinctly  tinted  with  yellow;  the  middle  of 
the  face,  the  lips,  the  sides  of  the  head,  below  and  behind  the  eyes, 
the  chin,  throat,  abdomen,  and  the  upper  surface  of  the  fingers,  white ; 
inner  surfaces  of  extremities  white,  tinged  with  yellow.  Tail  glossy; 
the  colour  intermediate  between  yellowish-brown  and  cochineal  red; 
the  fur  is  throughout  of  the  same  colour ;  that  of  the  other  parts  is  a 
dark  slate-colour  except  at  and  near  its  surface.  Ears  flesh-coloured; 
and  the  down,  which  is  very  sparingly  scattered  over  their  outer 
surface,  is  pure  white.  Eyes  deep  topaz  yellow ;  the  palms  of  the 
hands  and  under  surface  of  the  fingers  are  of  a  flesh-colour  tinged 
with  brown.  Figure  slender  and  elegant.  Head  broad,  subglobular, 
and  anteriorly  terminated  by  a  short,  high,  and  almost  pointed  nose. 
Ear3  large,  bare,  and  patulous,  their  tips  rather  narrow  and  slightly 
rounded  ;  the  outer  margin  of  each  ear  has  two  faint  emarginations, 
and  the  internal  or  anterior  surface  of  each  is  distinctly  marked  with 
four  or  more  transverse  ridges ;  the  eyeballs  and  the  pupils  large ; 
anterior  extremities  short  and  slender ;  posterior  ones  long,  rather 
robust,  and  each  is  terminated  by  four  fingers  and  an  opposable 
thumb,  the  tips  of  which  are  dilated  and  depressed ;  the  nail  of  the 
forefinger  of  each  of  the  hinder  extremities  is  narrow,  convex,  consi- 
derably elongated  beyond  the  soft  part3,  and  obtusely  pointed ;  all  the 
other  nails  both  of  the  anterior  and  posterior  extremities  small,  thin, 
flat,  roundish  or  ovate  in  form,  and  not  extended  to  the  points  of  the 
fingers.  Tail  cylindrical,  slender  towards  the  base,  much  thicker 
towards  and  at  the  tip,  which  arises  from  the  fur  being  longer  on 
those  parts.  On  the  head,  body,  and  extremities,  the  covering  consists 
of  a  very  fine  Bhort  woolly  fur,  which  on  the  tail  and  the  upper 
surface  of  the  fingers  is  rather  harsher.  Palm  of  the  hands  and  under 
surface  of  the  fingers  naked.  (Smith.)  Length  from  nose  to  tip  of 
the  tail,  16  inches.  It  is  found  in  Southern  Africa,  and  probably 
Western  Africa. 

The  first  specimens  observed  by  Dr.  Smith  were  upon  trees  close  to 
the  Limpopo  River,  in  about  25°  S.  lat,  and  fr^m  that  parallel  he 
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continued  to  observe  others  as  tho  expedition  travelled.  They  were 
very  active,  springing  from  branch  to  branch  and  tree  to  tree  with 
extraordinary  facility,  and  always  seized  the  branch  on  which  they 
intended  to  rest.  In  their  manners  they  considerably  resembled  the 
monkeys,  particularly  in  grimaces  and  gesticulations.  According  to  the 
natives,  the  species  is  entirely  nocturnal,  and  rarely  to  be  seen  during 
the  day,  which  the  animal  spends  in  the  nest  which  it  has  formed  in 
the  forks  of  branches  or  in  cavities  of  decayed  trees  ;  and  in  these 
nests,  constructed  of  soft  grass,  tho  females  bring  forth  and  rear 
their  young  (generally  two  at  a  birth).  Dr.  SmLh  states  that  the 
food  of  the  Moholi  consists  principally  of  pulpy  fruits,  though  there 
is  reason  to  believe  it  also  consumes  insects,  as  remains  of  the 
latter  were  discovered  in  the  stomachs  of  several  individuals  which  he 
examined. 


Moholi  (Galago  Moholi). 


Dr.  Smith  for  the  reasons  stated  in  his  work,  considers  this  animal 
different  from  0.  Senegalensis.  He  gives  an  elaborate  anatomical 
description  and  good  figures  of  the  more  important  and  interesting 
parts  of  this  animal. 

In  the  '  British  Museum  Catalogue '  the  following  species  of  Galago 
are  mentioned  : — 

G.  Senegalensis,  the  Senegal  Galago.    From  Gambia,  Western  Africa. 

Q.  Alleni,  the  Black  Galago.    From  Fernando  Po. 

G.  minor,  the  Little  Galago.    From  Madagascar. 

Perodicticus  (Bennett). — Face  somewhat  lengthened.  Limbs  sub- 
equal.  Tail  moderate.  Index  very  short,  the  ungueal  phalanx  alone 
exserted. 

4  1—1  4—4 

Incisors,  -g  ;  canines,  £^-j ;  molars,  (?). 

The  upper  incisors  are  subequal,  and  the  lower  slender  and  sloping 
(declives) ;  the  canines  conic,  compressed,  with  the  anterior  and 
posterior  margins  acute ;  the  first  upper  molar  smallest,  the  second 
larger,  and  both  conic ;  the  third  acutely  tuberculate,  the  tubercles 
being  two  externally  and  one  internally ;  the  fourth  like  the  preceding, 
its  internal  tubercle  rather  larger  than  the  rest  (absent  in  the  young 
specimen) ;  the  lower  molars  consist  of  two,  conic  and  equal,  and  a 
third  extevnally  acutely  bituberculated,  and  one  internal  tubercle;  the 
rest  absent. 

P.  Geoff royi  (Bennett)  is  of  a  chestnut  colour,  paler  below,  with  a 
few  ash-coloured  hairs  interspersed  ;  fleece  woolly.  It  is  a  native  of 
Sierra  Leone.  A  live  specimen  of  this  animal  exists  in  the  Gardens 
of  the  Zoological  Society  of  London. 

Mr.  Bennett  gives  the  following  as  the  synonyms  of  this  highly- 
interesting  animal : — Potto,  Bosman  ('  Gum.,'  ii.  35,  No.  4  ?) ;  Lemur 
Potto,  Gmel.  (Linn.,  '  Syst.  Nat.,'  42  ?);  Nycticebus  Potto,  Geoff.  ('Ann. 
Mus.,'  xix.  165  ?);  Galago  Guineensis  (Desm.,  'Mamm.,'  104,  No.  127  ?); 
and  describes  the  head  as  rounded,  with  a  projecting  muzzle ;  the 
nostrils  lateral,  small,  sinuous,  with  an  intermediate  groove  extending 
to  the  upper  lip  ;  the  tongue  rough  with  minute  papillae,  rather  large, 
thin,  and  rounded  at  the  tip,  and  furnished  beneath  with  a  tongue- 
like appendage,  which  is  shorter  than  the  tongue  itself,  and  terminates 


in  about  six  rather  long  lanceolate  processes,  forming  a  pectinated 
tip.  The  eyes  are  small,  round,  somewhat  lateral,  and  oblique ;  the 
ears  moderate,  open,  and  slightly  hairy  both  within  and  without;  the 
body  rather  slender,  and  the  fingers  moderately  long.  The  index  on 
the  forehands  is  excessively  short,  the  first  phalanx  being  concealed, 
and  the  ungueal  phalanx  (tho  only  phalanx  free)  being  barely  large 
enough  to  support  a  rounded  nail,  which  did  not  exist  on  the  speci- 
men, but  of  which  there  was  an  apparent  cicatrix ;  nails  of  all  the 
other  anterior  fingers  flat  and  rounded  ;  those  of  the  hinder  hands 
similar,  except  that  of  the  fore  finger,  which,  as  in  the  Lemurs 
generally,  is  long,  subulate,  and  curved.  Tail  of  moderate  length, 
covered  with  hairs  resembling  those  of  the  body.  Hairs  generally 
long,  soft,  and  woolly,  each  of  them  mouse-coloured  at  the  base, 
rufous  in  the  middle,  and  paler  at  the  tip  ;  some  few  tipped  with 
white.  This  arrangement  produces  on  the  upper  surface  and  on  the 
outside  of  tho  limbs  a  chestnut  hue,  slightly  mixed  with  gray ;  the 
under  surface  is  paler.  Muzzle  and  chin  almost  naked,  and  having 
only  a  few  scattered  whitish  hairs.  Length  of  the  head  two  inches 
and  two-tenths;  of  the  body  six  inches ;  of  the  tail  one  inch  and  six- 
tenths,  or,  including  the  hairs,  two  inches  and  three-tenths.  Breadth 
of  the  head  in  front  of  the  ears  one  inch  and  four-tenths ;  distance 
between  the  eyes  four-tenths ;  from  the  anterior  angle  of  the  eye  to 
the  end  of  the  nose  seven-tenth* ;  from  the  eye  to  the  ear  fifteen- 
twentieths  ;  length  of  ears  behind  five-tenths,  of  their  aperture  eight- 
tenths,  breadth  five-tenths.  Elaborate  measurements  of  the  anterior 
and  posterior  limbs  are  given  by  the  author,  to  which  we  refer  the 
reader. 

The  animal  is  described  as  slothful  and  retiring,  seldom  making  its 
appearance  except  in  the  night-time,  when  it  feeds  upon  vegetables, 
chiefly  the  Cassada.  It  is  known  to  the  colonists  of  Sierra  Leone  as 
the  Bush -Dog. 

Mr.  Bennett  remarks  that  the  genus  is  readily  distinguishable  from 
the  other  Lemuridcc  by  the  comparative  length  of  the  tail.  In  this, 
he  observes,  in  the  moderate  elongation  of  the  face,  in  the  moderate 
size  of  the  ears,  in  the  equality  of  the  limbs,  and  especially  in  the 
extreme  shortness  of  the  index  of  the  anterior  hands,  reside  its 
essential  characters.  The  latter  character  is  regarded  by  Mr.  Bennett 
as  especially  important,  and  he  considers  it  as  indicating  its  typical 
station  in  a  family,  all  of  which  are  distinguished  from  the  neigh- 
bouring groups  by  a  variation  in  the  form  of  the  index  or  of  its 
appendages.  "  In  the  Lemuridw  generally,"  says  Mr.  Bennett  in 
conclusion,  "the  nail  of  the  index  of  the  hinder  hands  is  elongated 
and  claw-shaped,  and  unlike  those  of  the  other  fingers,  which  are  flat, 
as  in  the  Monkeys.  This  is  frequently  accompanied  by  an  abbreviation 
of  the  index  of  the  fore  hands,  which  becomes  in  Loris  (Geoff.)  very 
considerable,  and  is  in  Perodicticus  carried  to  its  maximum,  that  organ 
being  here  almost  obsolete."    ('  Zool.  Proc.,'  1831.) 

Of  Cheirogaleus  but  little  is  known.  M.  Geoffroy  characterised  the 
genus  from  the  drawings  and  manuscript  of  Commerson.  He  gives 
the  following  generic  characters  : — Head  round ;  nose  and  muzzle 
short ;  whiskers  long ;  eyes  large  and  prominent ;  ears  short  and  oval ; 
tail  long,  full  (touffue),  cylindrical,  and  curled  (enroulee);  nails  of  the 
thumbs  flat,  and  all  the  other  nails  subulate ;  fur  short. 

The  three  species  mentioned  in  Commerson's  manuscript  notes  are 
— Cheirogaleus  major,  C.  medius,  and  C.  minor,  all  from  Madagascar. 
M.  Geoflroy  thinks  that  the  species  last-named  is  Galago  Madagas- 
cariensii. 

Two  species  are  named  in  'the  British  Museum  Catalogue,' 
C.  Smithii  and  C.  typicus,  both  from  Madagascar.  [Lichanotus.] 

LENTIBULARIA'CE-fL,  Butter-Worts,  a  small  monopetalous  order 
of  Exogenous  Plants,  resembling  Scrophulariacex  very  much  in  all 
respects,  except  that  their  seeds  are  arranged  upon  a  free  central 
placenta.  They  are  natives  of  marshes  or  rivulets  or  fountains,  in  all 
parts  of  the  world,  especially  within  the  tropics.  Pinguicula  vulgaris 
has  the  property  of  giving  consistence  to  milk  and  of  preventing  its 
separating  either  into  whey  or  cream.  It  is  by  the  use  of  the  leaves 
of  this  plant  that  the  solid  milk  of  the  Laplanders  is  prepared. 
There  are  4  genera  and  175  species  of  this  genus,  all  of  which  are 
herbaceous  plants,  living  in  water  or  marshes,  chiefly  within  the 
tropics.    The  species  of  Genlisea  are  exclusively  Brazilian. 

LENTIL.  [Ervum.] 

LENZINITE,  a  Mineral  consisting  of  silicate  of  alumina.  It  occurs 
massive.  Fracture  earthy.  Sometimes  slightly  conchoidal.  Hard- 
ness 1-5  ;  easily  scratched  by  the  point  of  a  knife.  Colour  white. 
Lustre  rather  greasy.  Translucent,  transparent  on  the  edges.  Specific 
gravity  1'8  to  2'10.  When  put  into  water  it  divides  into  numerous 
small  translucent  bits,  which,  when  touched,  fall  into  grains  of  great 
hardness  ;  by  heat  loses  25  per  cent,  in  weight,  and  becomes  hard 
enough  to  scratch  glass.  It  is  found  at  Eifeld  in  Prussia.  Dr.  John's 
analysis  gives — 

Silica    .   37"5 

Alumina  .  37 '5 

Water  25  0 

 100 

LEO.  [Felid^!.] 
LEO'DICE.  [Annelida.] 

LEONHAKDITE,  a  Mineral  occurring  crystallised.    Primary  form 


LEONTICE. 


riiiguiatla  vulgaris. 
1,  an  anther;  2,  tho  glandular  ovaiy,  with  a  Uvo-lobcd  stigma,  or  which  one 
of  the  lobes  is  much  larger  than  the  other. 

an  oblique  rhombic  prism.  Cleavage  very  perfect,  parallel  to  the 
lateral  planes.  Colour  white,  yellowish,  and  more  rarely  brownish. 
Streak  white.  Fracture  uneven.  Frequently  coated  with  brownish 
or  black  powder.  Hardness  3'0  to  35.  Lustre  pearly,  especially  on 
perfect  cleavage  planes;  on  the  fractured  surface  vitreous.  Trans- 
lucent on  the  edges.  Specific  gravity  2.25.  Found  near  Wolfstein  in 
llhenish  Bavaria.    The  following  is  its  analysis  by  Dr.  Delf 

Silica  56-128 

Alumina    .......  22-980 

Lime  9'251 

Water  and  Loss  11641 
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LEONTICE,  a  genus  of  Plants  belonging  to  the  natural  order 
Berberidacetc,  the  root  of  one  species  of  which  is  used  at  Aleppo  as  a 
substitute  for  soap,  and  is  regarded  by  the  Turks  as  a  corrective  of 
overdoses  of  opium. 

LEONTODON,  a  genus  of  Plants  belonging  to  the  natural  order 
Composite.  The  heads  are  many-flowered;  involucre  dpuble,  the 
inner  row  erect,  outer  of  few  short  lax  or  adpressed  imbricated 
phyllaries  ;  fruit  sub-compressed,  muricated,  and  suddenly  contracted 
above,  produced  into  a  filiform  beak. 

L.  Taraxacum,  Dandelion,  is  a  well-known  plant  found  in  dry 
places,  in  bogs  or  damp  places.  It  has  runcinate  toothed  leaves ; 
fruit  linear,  obovate,  blunt,  and  squamosely  muricated  at  the  summit, 
longitudinally  striated  with  a  long  beak ;  stalks  single-headed,  radical ; 
florets  yellow;  leaves  all  radical,  very  variable,  glabrous  or  slightly 
hispid. 

The  following  varieties  are  considered  as  species  by  De  Candolle, 
but  are  described  merely  as  varieties  by  Babington.  L.  Taraxacum 
of  Smith  is  known  by  the  outer  scales  being  linear,  deflexed.  T.  lozvi- 
gatum  has  its  outer  scales  erect,  patent,  ovate.  T.  erythrospermum  has 
the  outer  scales  lanceolate,  depressed,  or  patent.  L.  palustre  with  the 
outer  scales  ovate,  acuminate. 

The  root,  leaves,  and  flower  stem  (scape)  of  the  Dandelion  contain 
much  milky  juice ;  but  the  root  only  is  employed  in  medicine  :  though 
the  leaves  by  blanching  can  be  rendered  fit  for  use  as  a  salad, 
retaining  then  only  a  moderate  degree  of  bitterness.  The  root  of 
plants  which  are  three  or  four  years  old  should  alone  be  collected,  and 
at  Midsummer ;  as  young  plants  or  roots  collected  in  spring  merely 
contain  a  reddish  mucilaginous  juice,  while  those  of  older  plants  taken 
up  in  summer  have  a  brown,  bitter,  and  saline  juice.  Those  from 
rich  soil  are  not  so  potent  as  those  from  a  poorer  land.  The  root 
may  either  be  speedily  and  carefully  dried  for  preservation,  or  the 
expressed  juice  may  be  inspissated,  and  so  form  what  is  termed  the 
extract. 

The  chemical  constitution  is  a  peculiar  bitter  principle,  grumous 
sugar,  and  inulin,  and  probably  some  important  salts. 

Either  an  infusion,  decoction,  or  extract  possesses  sedative,  deob- 
struent,  and  diuretic  properties.  In  chronic  subacute  inflammation 
of  the  stomach  or  liver,  enlargements  of  the  liver,  or  spleen,  it  proves 
more  beneficial  than  almost  auy  other  vegetable  remedy.  In  many 
cases  of  dropsy,  particularly  connected  with  obstruction  of  the  liver, 
it  has  often  succeeded  when  all  other  diuretics  have  failed  It  is  very 
extensively  employed  in  Holland  to  obviate  the  effects  of  the  inter- 
mittents  or  agues  common  there,  and  with  the  greatest  advantage. 
The  extract,  unless  very  carefully  prepared,  soon  ferments  and  spoils. 


LEPTDIUM.  3M 


There  nre  14  European  species  of  tliin  genus  described  in  Wood's 
'  Tourist's  Flora.' 

LEON  U'kUN  (from  A/wc,  a  lion,  anil  ovpd,  a  tail),  a  genus  of  Plants 
belonging  to  the  natural  order  LabiaUv..  The  anthers  approximate 
in  pairs,  with  parallel  cells  and  naked  valves.  The  upper  lip  of  the 
corolla  is  nearly  flat,  tho  lower  one  trifid,  with  the  middle  lobe 
obcordate.  Tho  calyx  is  tubular  and  fj-tootbed ;  the  nuts  flatly 
truncate. 

L.  cardiaca,  Mother-Wort,  is  a  bitter  herb,  with  a  pungent 
Unpleasant  smell  The  stems  riso  from  two  to  three  feet  in  height ; 
they  are  wand-like,  downy,  purplish,  and  quadrangular.  The  leaves 
are  long-stalked,  somewhat  downy,  and  of  a  dark-green  colour.  Tho 
lower  leaves  are  tho  broadest,  and  deeply  jagged,  tbo  upper  ones 
3-lobed,  and  those  about  the  Bummit  lanceolate  and  undivided.  Tho 
corolla  is  of  a  purple  colour,  and  externally  hairy  ;  tho  calyx  rigid 
and  pungent.  It  is  found  in  hedges  and  waste  places  in  Great  Britain, 
all  over  Europe,  and  tho  middle  of  Asia.  The  reputed  tonic  powers 
of  this  herb  as  a  remedy  in  palpitations  of  the  heart  and  cardialgia, 
or  heartburn,  are  now  disregarded  :  from  being  used  however  in  tho 
last  complaint  it  derives  its  name.  It  has  been  extolled  by  tho 
Russians  as  an  antidote  to  canine  madness,  and  bees  are  fond  of  tho 
honey  contained  in  its  flowers. 

L.  marrubiastrum  has  elongated  pubescent  branches,  oblong-ovate 
deeply-toothed  leaves,  the  calyx  nearly  glabrous,  and  the  corolla 
small,  white  or  pale-red,  and  shorter  than  the  calycine  teeth,  which 
are  subulate,  spiny,  and  diverging.  It  is  found  in  waste  places 
throughout  Europe  and  Asiatic  Russia. 

There  are  8  species  of  Lconurus  described  by  botanists  as  growing 
chiefly  in  Europe  and  the  north  of  Asia.  None  of  them  are  very 
ornamental,  and  being  biennial  plants  tho  seeds  only  require  to  be 
sown  in  the  open  ground. 

(Don,  Dichlamydeous  Plants;  Lindley,  Flora  Mcdica;  Babington, 
Manual  of  British  Botany.) 

LEOPARD.  [Felidjs.] 

LEOPARD'S  BANE.  [Arnica.] 

LEPADITES,  one  of  the  many  names  of  the  supposed  bivalvular 
opercula  of  Ammonites,  found  at  Solenhofen,  termed  Trigonellites  by 
Parkinson,  Solenites  by  Schlottheim,  and  Aptychus  by  Meyer. 

LEPAS.  [Cirripedia.] 

LEPEDOLITE,  Lilac  Mica,  a  Mineral  which  occurs  massive,  and 
is  usually  composed  of  small  flexible  thin  scales.  The  fracture  is 
uneven.  Colour  pearl-gray,  peach-blossom,  rose-  and  purple-red,  and 
greenish.  The  scales,  which  are  sometimes  hexagonal,  are  translucent. 
Specific  gravity  2'85.  Before  the  blow-pipe  it  melts  into  a  spongy 
semi-transparent  white  globule.  It  is  found  in  granite  near  Rosena 
in  Moravia,  at  Perm  in  Russia,  at  the  Isle  of  Uto  in  Sweden,  and  in 
North  America. 
Analysis  by  Dr.  Turner  of  the  red  variety  from  Moravia  : — 

Silica  50-35 

Alumina  28-30 

Potash  9  04 

Lithia  4-49 

Oxide  of  Manganese  1'23 

Fluoric  Acid  and  Water  5  20 

 98-61 

LEPI'DIUM  (from  keiris,  a  scale,  in  allusion  to  the  form  of  the  pods, 
which  resemble  little  scales),  a  genus  of  Plants  belonging  to  the  natural 
order  Crucifera,  and  the  tribe  Lepidinece.  It  has  a  roundish  or  oblong 
pouch,  either  notched  or  entire,  compressed  valves,  keeled  or  winged 
at  the  back.  There  is  but  one  seed  in  each  cell ;  the  filaments  are 
simple.  The  species  consist  of  herbs,  some  of  which  are  shrubby,  with 
small  white  flowers.  This  genus  is  divided  into  seven  sections,  the 
first  of  which,  Cardaria,  is  so  called  from  the  heart-shaped  form  of 
the  silicles.    To  this  section  belong 

L.  Draba.  It  has  oblong  leaves,  entire  or  toothed,  the  lower  ones 
narrowed  into  a  foot-stalk,  the  stem-leaves  sagittate  and  amplexicaul, 
the  style  as  long  as  the  dissepiment.  It  is  native  in  the  south  of  Europe 
from  Spain  to  Tauria,  and  from  Greece  to  Paris.  It  was  introduced 
into  Great  Britain  probably  by  foreign  seed,  and  is  now  found  in  the 
hedges  of  Kent. 

L.  sativum,  Common  Garden  Cress,  belongs  to  the  section  Cardamom 
of  this  genus.  It  has  orbicular  pods,  variously  cut  winged  leaves,  and 
smooth  branches.  It  is  native  of  Persia  and  the  island  of  Cyprus  in 
corn-fields.  There  are  three  varieties  of  the  species  :  the  Broad-Leaved 
Cress,  which  is  cultivated  chiefly  for  rearing  young  turkeys ;  the 
Curled  Variety,  which  is  sometimes  used  as  a  salad,  but  is  considered 
preferable  as  a  garnish;  and  the  Common  Plain-Leaved  Cress,  which 
forms  one  of  our  earliest  spring  salads,  and  has  a  peculiarly  warm  and 
grateful  relish.  All  the  varieties  are  raised  from  seed,  of  which  on  3 
ounce  will  serve  for  a  bed  4  feet  square.  Cress  should  be  raised  four 
or  five  times  a  month,  so  as  to  have  the  crops  delicately  young  in 
succession.  When  raised  in  the  open  garden  it  should  be  sown  early 
in  March,  and  if  the  weather  be  cold  it  should  be  covered  either  with 
matting  or  a  frame  during  the  night.  Cress  is  often  raised  on  porous 
earthenware  vessels  of  a  conical  form,  having  small  gutters  on  the  sides 
for  retaining  the  seeds.  These  are  called  pyramids  :  they  are  some- 
what ornamental  in  winter,  and  afford  repeated  gatherings.  This 
species  is  the  AttriSiov  of  Dioscorides,  2,  203. 
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L.  campeslris  has  downy  leaves,  the  upper  ones  toothed,  the  lower 
ones  oblong  and  narrowed  into  a  foot-stalk,  the  stem-leaves  lanceolate, 
sagittate,  and  amplexicaul.  It  is  distinguished  from  the  other  species 
by  the  pouch  being  ovate,  rough,  and  covered  with  minute  scales, 
notched  and  rounded  at  the  end,  the  style  scarcely  longer  than  the 
notch.    It  grows  on  dry  gravelly  soil  in  Great  Britain. 

L.  lalifolium  has  ovate  lanceolate  leaves,  serrated  or  entire  ;  the 
pouch  is  oval  and  downy.  It  has  numerous  small  flowers  in  compound 
leafy  panicled  clusters.  It  is  a  native  of  Europe,  also  of  Algiers,  and 
of  several  parts  of  England,  generally  near  the  sea.  It  has  a  very  hot 
biting  taste,  and  has  been  used  instead  of  horse-radish,  occasionally  as 
a  salad.  The  poor  people  are  in  the  habit  of  eating  it  as  a  condiment 
to  their  food  ;  hence  it  has  acquired  the  name  of  Poor  Man's  Pepper. 
An  infusion  of  it  acts  as  an  emetic.  Fraas  believes  this  to  be  the  KpanlSn 
dypla  of  Dioscorides,  2,  147,  although  it  is  usually  referred  to  the 
Brassica  cvetica.    It  is  also  the  Lepidium  of  Pliny,  20, 17,  19,  5. 

The  green-house  species  will  thrive  well  in  any  kind  of  light  soil, 
and  aro  readily  propagated  by  cuttings  planted  under  a  hand-glass,  or 
by  seeds.  The  hardy  perennial  species,  by  dividing  at  the  roots  or  by 
seeds,  will  grow  in  any  kind  of  soil.  The  hardy  anuual  kinds  only 
require  to  be  sown  in  the  open  ground.  None  of  the  species  aro  worth 
cultivating  for  ornament. 

(Don,  Dichlamydeous  Plants  ;  Babington,  Manual  of  British  Botany  ; 
Fraas,  Synopsis  Flora:  Classicm  ;  Burnett,  Outlines  of  Botany.) 

LEPIDODENDRON  (\6tt!s,  a  scale,  and  tlvtpov,  wood),  nn  im- 
portant genus  of  Fossil  Plants,  in  the  examination  of  which  Sternberg 
(' Flora  der  Vorwelt'),  Brongniart  ('  Vdge'taux  Fossiles'),  and  Lindley 
('  Fossil  Flora')  have  signalised  their  abilities,  not  without  success, 
though  some  uncertainty  yet  attaches  to  the  botanical  relations  of 
these  singular  specimens  of  the  flora  of  earlier  nature.  M.  Brongniart 
in  1822,  and  again  in  his  'Prodrome'  (1828),  referred  the  Lepidodendra 
to  the  natural  group  of  Lycopodiacea,  pointing  out  however  their 
analogies  to  Cycadcce  and  Conifera,  and  assigned  the  following 
characters  : — 

Stems  dichotomous,  covered  near  the  extremities  with  simple  linear 
or  lanceolate  leaves,  inserted  on  rhomboidal  areola; ;  lower  part  of  the 
stems  leafless  ;  the  areola;  for  their  insertion  marked  in  the  upper 
part  with  a  transverse  cicatrix,  of  a  deltoid  figure,  the  lateral  angles 
acute,  the  inferior  angle  obtuse  or  wanting.  The  form  of  the  cicatrix 
of  the  leaves  is  the  essential  character  of  the  genus ;  it  indicates  that 
the  leaves  were  nearly  trigonal  at  the  base,  becoming  plane  at  some 
distance  therefrom,  with  a  strong  midrib.  A  rounded  cicatrix  dis- 
tinguishes the  leaf-base  of  stigmaria,  which  was  perhaps  an  aquatic 
plant  of  the  same  natural  group  as  the  terrestrial  Lepidodendron. 


Lepidciendron  Sternbergii.    Brongniart.    (From  the  '  Fossil  Flora,'  pi.  4.) 


The  stems  thus  named  and  characterised  attain  the  size  of  60  or 
70  feet  in  length,  with  a  diameter  exceeding  3  feet :  their  whole 
surface  is  covered  by  rhomboidal  eminences,  arranged  in  spiral  rows, 
so  as  to  present  a  beautiful  quincuncial  ornament.  In  the  opinion  of 
M.  Brongniart  the  mode  of  division  (dichotomous)  of  the  stem  and  the 
form  of  the  leaves  determine  a  great  affinity  between  the  Lepi- 
dodendra  and  Lycopodiacea.  The  growth  of  the  stem  he  compares 
to  that  of  Cycadea,  and  the  form  of  the  reproductive  organs  (cones) 
shows  analogy  to  Conifera,  and  especially  Araucaria. 

Dr.  Lindley,  in  the  first  volume  of  the  '  Fossil  Flora  of  Great  Britain,' 
after  discussing  the  botanical  relations  of  Lepidodendra  as  far  as  the 
facts  then  collected  allowed,  thus  expresses  his  opinion  : — "  Upon  the 


whole,  we  are  led  to  conclude  that  the  Lepidodendron  genus  was  not 
exactly  like  either  Conifera  or  Lycopodiacea ;  but  that  it  occupied  an 
intermediate  station  between  these  two  orders,  approaching  more 
nearly  to  the  latter  than  the  former." 

A  great  addition  to  the  data  requisite  for  determining  the  problem 
of  the  true  characters  of  Lepidodendron  was  made  by  the  Rev.  C.  V. 
Harcourt,  who  discovered  a  specimen  in  which  the  internal  structure 
of  a  branch  was  perfectly  observable,  and  which,  when  cut  thin  and 
polished,  cleared  up  many  important  points.  Mr.  Witham,  the 
authors  of  the  '  Fossil  Flora,'  and  finally  M.  Brongniart,  have  published 
drawings  and  descriptions  derived  from  this  precious  fragment. 
Dr.  Lindley  and  Mr.  W.  Ilutton  ('  Fossil  Flora,'  ii.  p.  51)  conside; 
their  former  view  entirely  confirmed  by  this  discovery.  "  It  had  a 
central  pith,  a  vascular  sheath  surrounding  that  pith,  and  fistular 
passages  in  its  cortical  integument :  thus  far  it  was  Coniferous.  But 
as  no  trace  can  be  found  of  glandular  woody  fibre,  it  can  scarcely  be 
said  to  have  had  any  wood,  and  it  is  uncertain  whether  it  had  any 
bark.  ...  Its  vascular  system  was  confined  to  the  middle  of  the 
stem  and  to  the  curved  passages  emanating  from  it :  the  stem  con> 
sisted  of  lax  cellular  tissue,  which  became  more  compact  towards  th* 
outside,  and  it  had  a  very  powerful  communication  between  the  bases 
of  its  leaves  and  the  central  vascular  system  :  thus  far  it  was  Lyco- 
podiaceous."  Spiral  vessels  are  stated  to  be  seen  round  the  central 
cellular  tissue  ;  and  (tab.  113)  it  is  further  said,  "  the  genua  was  more 
nearly  related  to  Conifera  than  to  Lycopodiacea." 

M.  Brongniart,  renewing  his  investigations  with  the  aid  of  these 
new  facts,  evidenced  by  Lepidodendron  Harcourtii,  adopted  a  different 
view  concerning  the  vascular  6ystem  of  the  stem,  for  he  supposes  the 
central  cellular  tissue  to  be  entirely  surrounded  by  a  narrow  zone  of 
large  vessels,  "  raves  trans versalement '  (by  Dr.  Lindley  considered  as 
a  loose  cellular  tissue),  as  in  Lycopodiacea:  and  Ferns,  without  medul- 
lary rays,  and  of  which  the  exterior  parts  go  off  in  bundles  to  the 
leaves.  » 

From  the  whole  discussion  he  adopts  the  conclusion  that  by  the 
interior  structure  of  the  stems,  as  well  as  by  their  exterior  form,  their 
mode  of  ramification,  and  the  arrangement  of  their  leaves,  the  Lepi- 
dodendra agree  almost  completely  with  Lycopodiacea:,  and  may  be 
regarded  as  arborescent  groups  of  that  family,  which  contains  in  the 
living  creation  only  small  and  humble  plants ;  nor  does  it  appear  that 
his  conviction  is  weakened  by  the  comparison  of  these  elongated 
(cylindrical)  fossil  '  cone3 '  (Lepidostrobi),  which  are  by  most  botanists 
referred  to  Lepidodendron,  with  the  analogous  organs  of  Lycopodiacea: 
and  Conifera.    [Lepidostrobi  ;  Coal-Plants.] 

The  species  are  numerous,  and  confined  to  the  older  strata,  and 
specially  abundant  in  the  Coal-Formation. 

(Brongniart,  Histoire  des  V(g£taux  Fostiles ;  Lindley  and  Hutton, 
Fossil  Flora  of  Great  Britain.) 

LEPIDOGASTER,  a  genus  of  Fishes  belonging  to  the  Subbrachial 
Malacopterygii,  and  to  the  family  Cyclopterida,  or  Discoboli.  [Dis- 
coboli.] The  genus  Lepidorjaster  is  distinguished  by  its  smooth  body 
without  scales ;  dorsal  and  anal  fins  opposite  and  near  the  tail ;  pectoral 
fins  large,  descending  to  the  inferior  surface  of  the  body,  and  by  an 
extension  of  the  membrane  surrounding  an  oval  disc ;  ventral  fins 
united  by  a  membrane  which  extends  circularly  under  the  belly, 
forming  a  second  concave  disc. 

L.  Cornubiensis,  the  Cornish  Sucker,  Jura  Sucker,  and  Ocellated 
Sucker,  Cycloplerus  Lepidogaster  of  Pennant  and  L.  biciliatm  of  Risso, 
is  occasionally  seen  on  the  Cornish  coasts,  and  has  been  taken  on  the 
coasts  of  Antrim  and  Clare  in  Ireland.  This  fish  is  small,  a  specimen 
described  by  Mr.  Couch  not  being  more  than  two  inches  and  a  half  in 
length.  It  adheres  with  its  sucker  to  almost  any  substance  presented 
to  it,  and  even  to  the  human  hand.  The  general  tint  of  this  fish  ia 
a  pale  flesh-colour,  with  spots  and  patches  of  carmine  about  the  upper 
and  under  surface  of  the  jaw3,  around  the  eyes,  on  the  top  of  the  head, 
sides  of  the  body,  and  abdomen. 

L.  bimacvlatns,  the  Bimaculated  Sucker,  is  a  second  British  species. 
This  fish  is  rarer  than  the  last.  It  has  been  taken  on  the  southern 
coasts  of  Great  Britain.  It  seldom  exceeds  three-quarters  of  an  inch 
to  an  inch  in  length.  Its  general  colour  is  a  carmine  red ;  pale  flesh- 
colour  underneath,  with  a  light-coloured  patch  between  the  eyes,  and 
otherwise  liable  to  some  variation  in  the  markings  :  the  two  spots  on 
the  sides  not  always  very  obvious.  It  lives  in  deeper  water  than  the 
last  species. 

(Yarrell,  British  Fishes.) 

LEPIDOGONYS.  [Falconidje.] 

LEPIDOKROKITE,  or  Lepidocrocite.  [Gothite.] 

LEPIDOLEPRUS,  a  genus  of  Fishes  belonging  to  the  family 
Gadida.  It  is  closely  related  to  the  genus  Morrhua,  to  which  the 
Common  Cod  belongs.  The  suborbitals  are  united  with  the  nasal 
bone,  and  form  a  depressed  muzzle,  advancing  before  the  mouth, 
which  however  retains  its  mobility.  The  head  and  body  have  hard 
spinous  scales ;  the  ventrals  are  a  little  on  the  throat ;  the  pectoral  of 
mean  size  ;  the  first  dorsal  high ;  the  second  dorsal,  anal,  and  caudal 
united ;  the  jaws  short ;  the  teeth  fine  and  short.  The  species  inhabit 
deep  water,  and  utter  a  grumbling  noise  when  taken  out  of  the  water. 
Two  species  are  known.  They  inhabit  the  Mediterranean  and 
Atlantic. 

LEIPDOLITE.    [Mica  ;  Lepedolite.] 
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LEPIDOMBLANB. 


LEFIDOSTROBI. 


LEPIDOMELANK.  [Mioa.] 

LEPIDOPHYLLUM.  Fossil  Loavos  which  occur  in  tho  coal  forma- 
tion arc  thus  named  by  M.  Brongniart.  Thoy  appear  to  have  been 
sessile,  simple,  ontire,  lanceolate  or  linear,  travorsod  by  a  single  simple 
midrib,  or  three  parallel  nervures,  and  without  secondary  nervures. 
(Some  of  these  belong  to  Lepidodendron,  others  to  Slii/maria.) 

LEPIDO'PTERA,  one  of  the  Orders  into  which  Insects  arc  divided, 
called  Qlossata  by  Pabricius. 

This  order  is  composed  of  thoso  insects  which  are  commonly  known 
by  the  names  Butterflies  and  Moths,  and  which  possess  four  wings, 
usually  of  large  size,  and  covered  with  a  multitude  of  minute  scales, 
which  to  the  naked  eye  appear  like  powder.  The  nervures  of  tho 
wings  aro  not  very  numerous,  and  are  disposed  chiefly  in  a  longitudinal 
direction  :  a  small  tippet-like  appendage  is  situated  on  each  sido  of 
the  thorax  at  the  base  of  the  wings,  which  appendages  aro  called  by 
Latrcille  Ptcrygoda.  The  antenna)  are  almost  always  distinct,  and 
are  composed  of  numerous  miuute  joints.  The  parts  of  the  mouth 
are  formed  into  a  proboscis  fitted  for  extracting  tho  nectar  from 
flowers,  or  conveying  other  juices  to  tho  oesophagus.  This  proboscis, 
when  not  in  use,  lies  spirally  folded  beneath  the  head  and  between 
two  palpi  covered  with  hair,  which  are  usually  directed  forwards  and 
upwards,  and  which  represent  the  labial-palpi.  The  proboscis  is 
called,  in  these  insects,  Autlia  by  Messrs.  Kirby  and  Spence,  Spiritrompe 
by  Latreille,  and  Lingua  according  to  the  nomenclature  of  Fabricius; 
and  is  composed  of  two  sub-cylindrical  tubes,  which  vary  greatly  in 
length  in  the  different  species  of  Lepidopterous  Insects,  and  between 
which  there  is  an  intermediate  one,  formed  by  their  junction,  which 
is  effected  by  means  of  a  series  of  hooks  inosculating  one  with 
another  like  the  laminae  of  a  feather.  It  is  through  this  central  tube 
that  the  juices  are  conveyed,  the  lateral  tubes  being  intended,  as  it  is 
supposed,  for  the  reception  of  air ;  they  are  called  by  Messrs.  Kirby 
and  Spence  Solenaria,  a  name  however  which  is  not  wanted,  since  tho 
two  tubes  in  question  represent  the  maxillae,  and  are  furnished  with 
minute  maxillary-palpi  at  their  base.  The  mandibles  and  labrum  in 
these  insects  are  reduced  to  mere  rudiments.  The  head,  thorax,  and 
abdomen  are  always  more  or  less  covered  with  hair ;  the  former, 
besides  the  ordinary  compound  eyes,  is  sometimes  furnished  with 
simple  eyes  or  stemmata ;  these  however  are  generally  hidden  by  the 
hair  of  the  head,  and,  according  to  M.  Dalmau,  do  not  exist  in  the 
diurnal  Lepidoptera.  Of  the  three  segments  of  which  the  thorax  is 
composed,  the  first  is  usually  distinct,  though  small ;  the  others  are 
confluent ;  the  scutellum  is  triangular,  the  apex  of  the  triangle  point- 
ing towards  the  head.  The  abdomen  is  composed  of  six  or  seven 
distinct  segments,  and  is  attached  to  the  thorax  only  by  a  small  portion 
of  its  diameter.  There  are  only  two  kinds  of  individuals,  males  and 
females. 

The  principal  modifications  of  the  larva),  or  caterpillars,  of  Lepi- 
dopterous insects  are  noticed  in  the  article  Insecta. 

The  food  of  the  larva;  almost  always  consists  of  vegetable  substances, 
generally  the  leaves  of  plants ;  some  live  in  rotten,  or  rather,  dead 
wood,  upon  which  they  feed ;  others  feed  upon  animal  substances,  and 
are  very  destructive  to  furs,  woollen  goods,  feathers,  &c. ;  and  the 
larva  of  a  species  of  moth  (the  honeycomb  moth,  Galleria  cercana) 
subsists  upon  wax,  living  in  bee-hives.* 

The  pupa;,  or  chrysalises,  are  incapable  of  eating  or  locomotion, 
and  are  termed  obtected ;  they  usually  approach  somewhat  to  an  oval 
form,  but  are  pointed  more  or  less  at  the  posterior  extremity.  The 
Bhape  of  the  pupa)  however  varies  much  according  to  the  species ; 
and  those  of  butterflies  often  present  numerous  angular  projections, 
and  sometimes  exhibit  brilliant  metallic  colours.  The  parts  of  the 
perfect  insect,  such  as  the  head,  thorax,  segments  of  the  abdomen, 
wings,  and  legs,  can  be  distinctly  traced.  Various  modifications  of 
the  pupa  state  of  the  present  insects  are  noticed  in  the  separate 
articles  on  species  which  are  described. 

Latreille  divides  this  order  into  three  principal  groups,  according 
with  the  three  Linnaean  genera  Papilio,  Sphinx,  and  Phalmna.  To 
ihe  first  group  he  applied  the  name  Diurna  ;  Crepuscularia  is  used  to 
designate  the  second ;  and  the  third  group,  or  that  corresponding  to 
Phalccna  of  Linnaeus,  is  called  by  Latreille  Nocturna. 

The  group  Lepidoptera  Diurna  comprises  those  species  which  fly 
by  day,  called  Butterflies,  in  which  the  antenna;  are  terminated  by  a 
knob,  or  at  least  somewhat  suddenly  thicker  at  the  extremity ;  the 
anterior  margin  of  the  posterior  wings  is  simple ;  the  wings  are 
usually  erect  when  the  insect  is  in  a  state  of  repose  ;  the  larvae  have 
16  legs;  the  chrysalises  are  always  naked,  attached  by  the  posterior 
extremity,  so  that  the  head  hangs  downwards,  and  have  usually 
angular  projections. 

The  Lepidoptera  Crepuscularia  are  distinguished  by  the  antenna) 
being  gradually  thicker  from  the  base  towards  the  extromity,  and  form- 
ing a  prismatic  or  fusiform  club  ;  the  extreme  tip  is  slender,  pointed, 
and  often  recurved.  The  wings  are  in  a  horizontal  position  when  at  rest, 
or  a  little  inclined  ;  the  posterior  wings  have  a  rigid  spine  at  the  ante- 
rior margin,  which  is  received  into  a  hook  on  the  under  surface  of 
the  superior  wings.    The  caterpillars  have  16  feet,  6  of  which  are 

•  This  larva  forms  g  illeries  in  the  honeycomb,  -which  arc  invariably  inclosed 
by  a  strong  silken  web,  serving  to  protect  it  from  the  bec3 ;  and  as  the  moths 
increase  rapidly  in  number,  the  hive  is  of  necessity  soon  deserted  by  its  proper 
inhabitants. 


thoracic,  8  abdominal,  and  2  anal ;  and  many  of  thorn  have  a  horn- 
like process  on  tho  upper  side  of  tho  last  segment.  Tho  pupio  aro 
never  angular  like  thoso  of  butterflies,  but  are  generally  smooth,  and 
sometimes  furnished  with  small  spines.  Tho  perfect  insects  generally 
fly  in  the  morning,  evening,  or  afternoon. 

The  Lepidoptera  A'octuma  have  tho  antennae  setaceous,  or  diminish- 
ing gradually  from  tho  base  to  tho  apex,  often  serrated  or  pectinated, 
especially  in  the  male  sex  :  the  wings  during  repose  are  horizontal  or 
dcfloxed,  and  sometimes  convoluted  and  inclosing  the  body;  the 
posterior  wings,  as  in  L.  (Jrtpu.icularia,  have  a  rigid  seta  on  their 
anterior  margin,  which  hooks  into  a  corresponding  groove  in  tho 
anterior  wings.  The  larv;o  differ  much  in  form,  and  in  the  number  of 
feet  they  possess,  varying  from  10  to  10.  They  frequently  inclose 
themselves  in  a  cocoon  before  assuming  the  pupa  state.  The  pupa  is 
most  frequently  smooth,  but  is  sometimes  furnished  with  spines,  and 
in  some  instances  it  is  hairy. 

Tho  perfect  insect  almost  always  flics  by  night  or  after  sunset.  In 
some  species  the  females  are  apterous. 

LEPIDOPUS.  [T>:nioii)Es.] 

LEPIDOSTKOBI.  Detached  petrified  cones  which  are  scattered 
through  the  various  strata  of  the  Coal  Formation  have  been  thug 
named.  They  are  obviously  organs  of  fructification,  and  have  there- 
fore belonged  to  some  of  the  arborescent  plants  whose  remains  they 
accompany.  Such  of  them  as  aro  preserved  in  the  nodules  of  iron-stone, 
or  are  otherwise  mineralised  without  pressure,  alone  offer  the  means  of 
ascertaining  to  what  existing  families  of  plants  they  are  most  nearly 
allied  ;  for  in  those  that  are  crushed  flat  in  the  shales  the  internal  struc- 
ture is  wholly  destroyed.  Many  of  the  better-preserved  specimens  have 
been  sliced,  polished,  and  examined  with  the  greatest  care  ;  but  this  ex- 
pensive operation  has  hitherto  thrown  little  light  upon  the  true  nature 
of  the  objects  investigated.  This  is  owing  to  the  fact  that  the  three 
conditions  necessary  for  their  complete  illustration  have  never  been 
displayed  by  one  specimen,  and  the  most  important  point,  the  nature 
of  the  organs  of  fructification,  has  hitherto  wholly  escaped  observation 
in  all.  Every  one  being  an  aggregation  of  organs  of  some  kind  it 
becomes  necessary  to  ascertain,  not  only  the  arrangement  of  these 
organs,  but  the  nature  of  the  tissues  composing  them,  and  their 
contents,  before  satisfactory  conclusions  can  be  drawn  as  to  their 
relationship  to  any  of  the  vegetable  remains  they  accompany,  or  to 
whatever  existing  order  of  plants  they  are  allied.  The  three  necessary 
conditions  are  these  : — 

1.  The  arrangement  of  the  individual  organs  of  fructification,  of 
which  the  cone  is  an  aggregation,  and  the  nature  of  the  scales  sup- 
porting them.  These  are  characters  sometimes  displayed  on  the 
fracture  of  the  specimen  by  ordinary  means,  though  rarely,  from  the 
parts  appearing  to  have  suffered  partial  decay  previous  to  or  during 
petrifaction.  The  imbricating  apices  of  the  scales,  which  lie  over  one 
another  like  these  of  a  pine  cone,  are  generally  removed  with  the 
matrix  wherein  the  fossil  is  embedded. 

2.  The  tissues,  or  anatomical  structure  of  the  various  organs 
composing  the  cone  :  namely,  of  the  central  axis,  which  is  a  continua- 
tion of  the  stem  of  the  plant ;  of  the  scales,  which  being  inserted 
into  the  axis  support  the  individual  male  or  female  organs ;  and  of 
the  latter  themselves.  These  tissues  can  only  be  displayed  by  slicing 
fossils  in  the  very  best  state  of  preservation,  and  in  such,  as  are 
changed  into  a  more  or  less  transparent  mineral.  Specimens  of  this 
description  are  exceedingly  rare. 

3.  The  two  preceding  considerations  are  secondary  to  the  remaining 
one — the  nature  of  the  contents  of  the  cones.  There  may  be  stamens 
or  male  organs — ovaria  or  female  ones — or,  lastly,  capsules  containing 
reproductive  spores  (which  are  peculiar  to  plants  having  no  sexual 
system) ;  for  these  three  kinds  of  organs  all  occur  arranged  in  the 
form  of  cones,  undistinguishable  from  one  another  by  any  external 
marks.  Up  to  the  present  time  no  carboniferous  fossil  cone  has  ever 
been  known  to  supply  this  great  desideratum,  without  which  we  can 
arrive  at  no  exact  conclusion  as  to  whether  these  curious  objects  are 
clusters  of  flowers  or  fruits,  or  are  the  spore-bearing  cigans  of 
flowerless  vegetables,  as  mentioned  above. 

Specimens  of  Lcpidostrobi  are  mostly  found  in  seams  or  nodules  of 
clay  iron-stone,  and  are  very  highly  mineralised,  sometimes  containing 
crystals  of  iron,  and  the  cavities  in  their  substance  being  filled  with 
white  carbonate  of  lime  and  magnesia.  Those  which  are  most  com- 
plete always  form  the  nuclei  to  nodules  of  clay  iron-stone  ;  others 
again,  including  all  in  which  the  spores  are  preserved,  have  occurred 
as  broken  frustules  within  stems  of  Lepidodendron  elcgans  and  other 
species  of  that  genus.  Usually  the  fragments  of  Lcpidostrobi  are  not 
more  than  half  an  inch  long,  and  very  frequently  are  mere  discs ;  so 
that  though  there  is  often  the  appearance  of  one  several  inches  long, 
and  traversing  the  whole  length  of  the  fragment  of  Lepidodendron,  it 
will  generally  be  found  that  this  is  owing  to  two  being  placed  each  at 
an  extremity  of  the  truncheon,  and  opposite  to  one  another.  [See 
Figure,  Coal  Plants.]  That  all  were  exceedingly  brittle  cannot  be 
doubted,  for  no  modern  cone  of  any  natural  order  could  be  broken 
up  into  the  shallow  discs  which  many  of  these  fossils  present.  It  is 
difficult  to  account  for  the  presence  of  these  fragments  of  Ltpido- 
strobi  in  the  stems  of  Lepidodendron  ;  we  can  but  conjecture  that  the 
trunks  of  the  latter  were  erect  stumps,  whose  interior  was  hollowi  d 
out  by  decay — that  these  stumps  were  covered  with  watft  in  which 
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were  fragments  of  Lepidostrobi  and  other  vegetable  matter,  which, 
were  thus  washed  into  the  stumps.  This  supposition  is  founded  on 
the  following  considerations  : — 

1.  The  stumps  o(- Lepidodendron  appear  to  have  been  rooted  and 
erect,  and  to  have  received  the  cone  fragments  into  their  cavity  as 
fern  fronds  find  their  way  into  the  axis  of  Sigillaria.  Were  the 
stumps  mere  prostrate  portions  of  stems  it  is  evident  that  cones 
would  have  lain  horizontally  in  them,  and  that  no  washing  or  drifting 
could  have  induced  the  fragments  of  these  cones  to  lie  with  their 
axes  parallel  to  them,  or  could  have  introduced  so  many  into  one 
trunk ;  and  the  latter  would  certainly  have  been  materially  compressed 
had  they  received  on  one  side  the  pressure  of  the  superincumbent 
shales. 

2.  The  stumps  must  have  been  submerged,  and  the  fragments 
quietly  deposited  from  the  water.  Had  the  cones  fallen  from  an  over- 
hanging forest  they  would  have  alighted  in  all  manner  of  irregular 
positions,  and  in  some  cases  overlain  one  another,  which  is  never  the 
case. 

3.  The  deposit  appears  to  have  been  effected  by  the  gradual  sub- 
sidence of  the  water,  and  not  by  a  sudden  rush  or  current.  This 
again  is  proved  by  the  non  interference  of  the  cones,  and  their 
uniformly  vertical  position  with  respect  to  the  Lepidodendron. 

It  is  hard  to  account  for  the  accession  of  so  large  a  volume  of  water 
as  would  submerge  these  stumps  and  deposit  these  fragments,  and 
yet  exhibit  no  signs  of  drifting  in  its  course.  The  sudden  fall  of  a 
tropical  torrent  of  rain  on  a  Lepidodendron  forest,  in  which  were 
hollow  stumps  of  these  trees,  must  at  once  -suggest  itself.  This 
would  both  carry  down  the  Lepidostrobi  from  the  trees  and  float  up 
the  fragments  on  the  ground,  depositing  them  together  in  the  stumps. 
Another  effect  of  such  a  fall  would  be  to  break  down  some  of  the 
older  trees,  whose  decaying  stumps  would  be  prepared  to  inclose  other 
Lepidostrobi  on  the  precipitation  of  the  next  similar  torrent.  The 
extreme  fragility  of  the  Lepidostrobi  displayed  by  these  specimens  is 
very  satisfactory,  as  the  Lepidodendrons  of  which  they  are  the  fruit 
no  doubt  partook  of  this  character,  which  is  eminently  favourable  to 
a  rapid  decomposition  and  intimate  union  with  the  silt  or  mud  which 
is  the  basis  of  the  clay-ironstone  in  the  one  case,  and  the  formation 
of  a  homogeneous  bed  of  vegetable  matter,  such  as  the  coal  presents, 
in  another.  The  extraordinary  abundance  of  the  fragments  too  sug- 
gests a  most  vigorous  vegetation,  for  they  must  indeed  have  been 
profusely  scattered  to  be  deposited  in  such  numbers  within  narrow 
cylinders  into  which  no  current  appears  to  have  been  directed. 

It  is  worthy  of  remark  that  no  fern-leaves  are  contained  in  any  of 
these  Jjcpidodendron  stems ;  and  their  absence  is  the  more  singular 
from  their  being  commonly  deposited  along  with  branches  of  Calamites, 
&c,  in  the  erect  stumps  of  Sigillaria  resting  on  the  coal-shales.  This 
is  no  doubt  connected  with  the  well-known  fact  of  the  Sigillaria 
stumps  being  filled  with  sandstone,  or  the  same  materials  as  those 
composing  the  stratum  above  the  shales  they  root  into  ;  whilst  the 
fossil  Lepidodendron  of  the  clay-ironstone  seams  is  of  the  same  mineral 
as  that  wherein  it  is  imbedded.  Were  the  fragments  of  Lepidostrobi 
washed  into  their  inclosing  stumps  by  any  current,  that  agent  would 
in  all  probability  have  transported  the  remains  of  other  plants  to  the 
same  spot.  The  perfect  preservation  in  which  these  fragments  occur 
must  be  attributed  to  the  protection  afforded  them  by  the  surrounding 
Lepidodendron  bark.  That  the  circumference  of  the  latter  has  been 
subjected  to  pressure  may  be  inferred  from  the  flattening  of  the 
prominences  to  which  the  leaves  were  attached.  This  pressure  was 
moreover  very  considerable,  as  may  be  proved  by  comparing  the 
evenness  of  their  surface  with  that  of  a  piece  of  Lepidodendron  bark 
fossilised  without  pressure,  and  imbedded  within  the  stem  along  with 
the  Lepidostrobi, 

If  these  cones  be  examined  with  reference  to  the  known  contempo- 
raneous fossils  which  accompany  them,  it  will  appear  impossible  to 
deny  their  being  the  reproductive  organs  of  Lepidodendron,  not  only 
from  their  association  with  the  fragments  of  that  genus,  because  the 
arrangement  of  the  tissue  in  the  axis  of  the  cone  entirely  accords  with 
that  of  the  stem  of  Lepidodendron.  Just  as  we  find  in  modern  cones 
of  Lycopodiaceaz  and  Coniferce  that  the  axis  is  a  continuation  of  the 
branch,  which  bears  leaves  modified  into  organs  adapted  to  support 
and  protect  the  parts  of  fructification.  The  most  positive  evidence 
that  can  be  adduced  of  Lepidostrobi  belonging  to  a  genus  allied  to 
Lycopodium  is  afforded  by  the  spores,  the  presence  of  which  not  only 
removes  them  from  Cycadccc,  Coniferce,  or  any  other  order  of  flowering 
plants,  but  directly  refers  them  to  the  family  of  Lycopodiaceoz.  It  is 
well  kuown  to  botanists  not  only  that  cones  are  far  from  being  peculiar 
to  one  natural  order  of  plants,  but  that  their  extreme  form  is  no  indi- 
cation either  of  their  contents  or  of  the  affinities  of  the  plants  which 
produced  them.  Accordingly  we  find  that  Dr.  Lindley,  the  first 
English  observer  who  published  any  extended  views  on  the  affinities 
of  these  plants,  suggests  the  probability  of  their  being  referrible  either 
to  Coniferce,  Lycopodiaceoz,  or  more  probably  still  to  Cycadea.  Dr. 
Hooker,  after  describing  the  nature  of  spurious  cones  which  have  no 
relation  to  the  reproductive  organs  of  the  plant,  as  in  the  common 
cone-bearing  willow,  the  larch,  &c,  and  those  produced  by  the  punc- 
ture of  an  insect,  as  in  a  genus  inhabiting  Terra  del  P'uego,  where  a 
cone  is  formed  by  this  means  from  a  leaf,  says  : —  "  Some  of  the 
so-called  Lepidostrobi  may  be  of  this  nature  :  witness  the  Lepidoden- 


dron oocephalum,  of  which  it  is  impossible  to  say  whether  it  bo  a 
Lcpidostrobus  or  the  apex  of  a  branch  crowded  with  Bhort  leaves. 
Were  the  Fuegian  plant  to  occur  in  a  fossil  state  the  probability  is, 
that  its  cones  would  be  regarded  as  undoubted  reproductive  organs, 
and  the  plants  themselves  be  referred  to  Coniferce." 

(Hooker,  On  the  Structure  and  Affinities  of  Lepidostrobi,  in  Trans- 
actions of  Geological  Survey  of  Great  Britain  ) 

LEPIDOSTEUS,  a  genus  of  Fishes  belonging  to  the  family  Cf,upeidce. 
The  species  are  natives  of  tropical  America.  They  are  remarkable  for 
their  long  teeth,  which  have  their  anterior  surfaces  rasp-like ;  the  scales 
arc  very  hard,  like  stone.  The  dorsal  and  anal  fins  are  opposite,  and 
f;ir  back.  The  intestine  has  two  folds  and  numerous  caeca ;  the  air- 
bladder  is  cellular.  The  species  of  this  genus  are  interesting,  with 
those  of  Polypterus,  as  being  the  only  living  representatives  of  the  vast 
numbers  of  extinct  voracious  fishes  whose  remains  are  found  in  the 
various  secondary  formations.  [Polypterus.] 

LEPIGONUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Paronychiacece.  It  has  5  flatfish  sepals ;  petals  5,  entire,  as  long  as  th& 
calyx  ;  stamens  from  5  to  10 ;  styles  3-  or  5  ;  fruit  3-  to  5-valved,  many' 
seeded,  valves  fewer  than  the  sepals,  or  alternate  with  them. 

L.  rubrum  is  found  in  sandy  fields  near  the  sea  in  Great  Britain. 
It  has  a  round  stem,  fiat  leaves  linear-pointed,  capsules  about  equal- 
ling the  calyx,  rather  shorter  than  the  slightly  declining  fruit-stalks ; 
seeds  triangular,  obovate,  with  a  thickened  rough  border ;  stem 
procumbent. 

L.  marinum  has  a  compressed  stem,  fleshy  leaves,  blunt  apiculate, 
capsules  exceeding  the  calyx,  much  shorter  than  the  declining  fruit- 
stalks  ;  seeds  roundish,  usually  surrounded  by  a  membranous  striated 
wing  ;  the  root  is  almost  woody  ;  stem  glabrous  or  glandular,  hairy. 
It  is  found  on  the  sea-coast. 

(Babington,  Manual  of  British  Botany.) 

LEPIDO'TUS,  a  genus  of  Fossil  Ganoid  Fishes,  abundant  in  the 
Oolitic  strata.  (Agassiz.) 
LEPISMA.  [Thysanuiu.] 

LEP'ORID^E,  a  family  of  liodenlia,  the  type  of  which  may  be  con- 
sidered as  existing  in  the  Common  Hare. 

Linna;us  characterised  his  genus  Lcpus,  the  second  of  his  order 
Glires,  as  having  two  incisor  teeth  (dentes  primores  2),  the  upper 
ones  double,  the  interior  being  the  least,  and  he  placed  the  following 
under  it,  namely,  Lcpus  timidus,  L.  cuniculus,  L.  Capensis,  and  L.  Bra- 
siliensis.  Gmelin  added  several  species,  some  of  which  had  no  claim 
to  a  place  among  the  Hares. 

Cuvier  characterised  the  Hares  as  having  the  proper  incisor  teeth 
double ;  that  is  to  say,  each  of  them  has,  behind,  another  smaller  one. 
Their  molars,  to  the  number  of  five,  are  formed  each  of  two  vertical 
lamina;  soldered  together.  In  the  upper  jaw  there  is  a  sixth,  which 
is  simple  and  very  small.  They  have  five  toes  before  and  four  behind, 
an  enormous  caecum,  five  or  six  times  larger  than  the  stomach,  and 
furnished  within  with  a  spiral  lamina  (lame  spirale),  which  runs 
throughout  its  length.  The  interior  of  their  mouth  and  the  bottom 
of  their  feet  are  furnished  with  hair,  like  the  rest  of  their  body.  He 
divides  the  group  into — 

1.  The  Hares,  properly  so  called,  which  have  long  ears,  a  short  tail, 
the  hind  feet  much  longer  than  the  fore  feet,  imperfect  clavicles,  and 
the  suborbital  space  in  the  skeleton  pierced  like  net-work  (en  reseau). 
The  species  are,  he  observes,  rather  numerous,  and  so  much  alike,  that 
it  is  difficult  to  define  them. 

2.  Of  Lagomys,  his  2nd  division,  he  says  that  the  species  composing 
it  have  the  ears  moderate,  the  legs  not  much  differing  from  each  other, 
nearly  perfect  clavicles  and  no  tail :  they  have  hitherto,  he  adds,  been 
only  found  recent  in  Siberia,  and  fossil  remains  of  an  unknown  species 
have  been  detected  in  the  Osseous  Breccia  of  Corsica. 

Dr.  Gray's  third  family  of  the  order  Glires  is  named  Leporidce,  and 
is  thus  defined  : — 

Cutting  teeth  two  iu  each  jaw,  or  four  in  the  upper  one,  lower  one 
subsubulate;  grinders  numerous,  rootless;  ears  generally  large; 
tongue  often  hairy  :  eyes  large  ;  clavicles  none  ;  fore  feet  short ;  hinder 
ones  long ;  tail  none,  or  very  short,  hairy ;  fur  soft. 

+  Cutting-teeth  four  above. 
1.  Leporina,  genus  Lepus  (?).    2.  Lagomina,  genus  Lagomys. 

+t  Cutting-teeth,  two  above. 

3.  Caviina.  genera  Kerodon,  F.  Cuv.  4.  Hydrocharina  (Hydro- 
chcerina  (?),  genus  Hydrocharus  (Hydrochcerus),  Brisson.  5.  Dasy- 
porcyna  (Dasyproctina  ?),  genera  Codogenys,  Illig.,  Dasyporca  (Dasy- 
procta  ?),  Illig.,  Dolichotis,  Desm. 

Mr.  Swainson  defines  the  genus  Lepus  thus  : — Cutting  teeth  — ,  the 
upper  in  pairs  two  in  front,  large  and  grooved,  and  two  smaller  behind  ; 

lower  teeth  square;  grinders  ,  composed  of  two  soldered  vertical 

5 — 5 

plates;  a  sixth,  very  small,  in  the  upper  jaw  ;  soles  of  the  feet  Hairy  ; 
anterior  feet  with  five  toes ;  posterior  with  four ;  tail  very  short,  turned 
upwards. 
Jj.  timidus,  the  Common  Hare. 

Lagomys,  Geoff.,  Mr.  Swainson  appears  to  give  as  a  sub-genus  of 

Lepus. 


leporid^:. 
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The  sub  family  Lcporina  Beems  to  bo  strictly  natural,  consisting 
entirely  of  those  species,  and  they  are  not  few,  which  are  usually 
known  by  the  narao  of  Hares  and  Rabbits 

4  0—6 
Incisors,  — ;  molars,  ^—^  =  28. 


Teeth  of  Common  Hare  {Lepus  timidus),    F.  Cuvicr. 


L.  timidus,  the  Common  Hare,  whioh  is  generally  considered  as  the 
type,  is  too  well  known  to  need  description,  and  it  will  suffice  to  state 
that  it  is  the  hayws  of  the  Greeks ;  Lepus  of  the  Romans ;  Lepre 
of  the  Italians ;  Liebre  of  the  Spaniards ;  Lebre  of  the  Portuguese ; 
Lievre  of  the  French  ;  Hase  of  the  Germans ;  Haas  and  Haze  of  the 
Danes  ;  Hara  of  the  Swedes,  according  to  Mr.  Bell ;  Hara  of  the 
Anglo-Saxons  ;  Ysgyfaraog,  Ceinach,  of  the  Welsh ;  Maukin  of  the 
Scotch. 

The  usual  weight  of  a  full-grown  Hare  is  8  or  9  lbs. ;  but  one  is 
mentioned  in  '  Loudon's  Magazine '  of  extraordinary  size  :  this  weighed 
13  lbs.  l^oz. 

L.  Hibemicus,  the  Irish  Hare.  The  Earl  of  Derby  appears  to  have 
been  the  first  who  drew  particular  attention  to  this  species,  and  it  was 
described  in  the  '  Proceedings  of  the  Zoological  Society'  by  Mr.  Yarrell 
in  1833.  Mr.  Jenyns  gives  it  as  a  variety  of  the  L.  timidus;  but 
Mr.  Bell  ('British  Quadrupeds')  states  that  a  careful  examination  of 
several  specimens  has  assured  him  that  it  is  not  merely  a  variety  of 
the  Common  Hare  of  England,  but  that  it  is  specifically  distinct.  He 
mentions  the  following  differences  of  character : — The  Irish  Hare  is 
somewhat  larger ;  the  head  is  rather  shorter ;  the  ears  are  even  shorter 
than  the  head,  while  those  of  the  English  Hare  are  fully  an  inch 
longer;  the  limbs  are  proportionally  rather  shorter ;  and  the  hinder 
legs  do  not  much  exceed  the  fore  legs  in  length.  The  fur  is  also 
remarkably  different :  it  is  composed  exclusively  of  the  uniform  soft 
and  shorter  hair  which  in  the  English  species  is  mixed  with  the  black- 
tipped  long  hairs  that  give  the  peculiar  mottled  appearance  of  that 
animal ;  it  is  therefore  of  a  uniform  reddish-brown  colour  on  the  back 
and  sides.  The  ears  are  reddish  gray,  blackish  at  the  tip  with  a  dark 
line  near  the  outer  margin.  The  tail  is  nearly  of  the  same  relative 
length  as  in  the  common  species. 

It  further  appears  that  L.  Hibemicus  is  the  only  Hare  found  in 
Ireland,  which  may  account  for  its  remaining  so  long  unnoticed  ;  for 
opportunities  of  comparison  could  not  have  been  very  frequent.  Its 
fur  is  considered  valueless. 

Whether  the  Irish  Hare  will  take  the  water  willingly  does  not 
appear ;  that  the  English  Hare  is,  occasionally  at  least,  an  accomplished 
and  bold  swimmer  is  manifest  from  the  following  account  related  by 
Mr.  Yarrell  in  '  Loudon's  Magazine '  (vol.  5)  : — "  A  harbour  of  great 
extent  on  our  southern  coast  has  an  island  near  the  middle  of  con- 
siderable size,  the  nearest  point  of  which  is  a  mile  distant  from  the 
mainland  at  high  water,  and  with  which  point  there  is  frequent 
communication  by  a  ferry.  Early  one  morning  in  spring  two  hares 
were  observed  to  come  down  from  the  hills  of  the  mainland  towards 
the  sea-side;  one  of  which  from  time  to  time  left  its  companion,  and 
proceeding  to  the  very  edge  of  the  water,  stopped  there  a  minute  or 
two,  and  then  returned  to  its  mate.  The  tide  was  rising ;  and  after 
waiting  some  time  one  of  them  exactly  at  high  water  took  to  the  sea, 
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and  swam  rupidly  over  in  a  straight  lino  to  the  opposite  projecting 
point  of  land.  The  observer  on  this  occasion,  who  was  near  the  spot, 
but  remained  unpercoived  by  tho  hares,  had  no  doubt  they  were  of 
different  sexes,  and  that  it  was  the  male  that  swam  across  the  water, 
as  ho  had  probably  done  many  times  before.  It  was  remarkable  that 
tho  hares  remained  on  the  shore  nearly  half  an  hour ;  one  of  them 
occasionally  examining,  as  it  would  seem,  the  state  of  the  current,  and 
ultimately  taking  to  tho  sea  at  that  precise  period  of  the  tide  called 
slack-water,  when  tho  passage  across  could  bo  effected  without  being 
carried  by  tho  force  of  the  stream  either  above  or  Mow  the  desired 
point  of  landing.    The  other  hare  then  cantered  back  to  the  hills." 

The  female  goes  thirty  days  with  young,  and  produces  from  two  to 
five  at  a  birth  ;  these  are  born  well  covered  with  hair  and  with  their 
eyes  open.  Tho  leveret  quits  the  mother  and  provides  for  itself  in 
less  than  a  month,  and  is  capable  of  breeding  when  it  is  a  year  old. 

Tho  Common  Hare  sometimes  varies  accidentally ;  there  is  such  a 
variety  in  the  museum  of  tho  Zoological  Society  of  London.  All 
attempts  to  promote  a  breed  between  the  hare  and  rabbit  appear  to 
have  been  hitherto  fruitless. 

L.  variabilis,  the  Varying  Hare,  or  Alpine  Hare,  of  Pallas,  which 
changes  the  colour  of  its  coat  with  the  seasons,  requires  a  short  notice. 
The  fur,  which  is  full  and  soft,  is  iu  summer  gray  intermixed  with 
silky  hair  of  a  yellowish  brown ;  the  ears  are  tipped  with  black,  and 
the  under  parts  aro  light  gray.  The  tail  is  white  beneath  and  gray 
above.  As  the  winter  approaches  the  fur  gradually  becomes  white, 
except  that  on  the  lips  and  the  tips  of  the  ears,  which  remains  black. 
Iu  the  '  Edinburgh  Philosophical  Journal,'  vol.  ii.,  is  an  interesting 
account  of  the  process  as  it  occurs  in  Scotland,  from  which  it  would 
seem  that  the  winter  change  of  colour  takes  place  without  any  removal 
of  the  hair,  as  in  the  Ermine,  and  somewhat  in  the  same  way  that 
the  change  is  effected  on  the  head  of  tho  Black-Headed  Gull,  Xema 
ridibundus,  and  in  the  feathers  of  other  birds.  "  About  the  middle 
of  September,"  says  the  writer  in  the  'Journal,'  "  the  gray  feet  begin 
to  be  white,  and  before  the  month  ends  all  the  four  feet  are  white,  and 
the  ears  and  muzzle  are  of  a  brighter  colour.  The  white  colour 
gradually  ascends  the  legs  and  thighs,  and  we  observe  under  the  gray 
hairs  whitish  spots,  which  continue  to  increase  till  the  end  of  October ; 
but  still  the  back  continues  of  a  gray  colour,  while  the  eyebrows  and 
ears  are  nearly  white.  From  this  period  the  change  of  colour  advances 
very  rapidly,  and  by  the  middle  of  November  the  whole  fur,  with  the 
exception  of  the  tips  of  the  ears,  which  remain  black,  is  of  a  fine 
shining  white.  The  back  becomes  white  within  eight  days.  During 
the  whole  of  this  remarkable  change  in  the  fur  no  hair  falls  from  the 
animal ;  hence  it  appears  that  the  hair  actually  changes  its  colour,  and 
that  there  is  no  renewal  of  it.  The  fur  retains  its  white  colour  until 
the  month  of  March,  or  even  later,  depending  on  the  temperature  of 
the  atmosphere  ;  and  by  the  middle  of  May  it  has  again  a  gray  colour. 
But  the  spring  change  is  different  from  the  winter,  as  the  hair  is 
completely  shed." 

L.  Cuniculus,  Linn.,  the  Rabbet,  Rabbit,  or  Coney ;  Coniglio  of  the 
Italians ;  Conejo  of  the  Spanish ;  Coelho  of  the  Portuguese ;  Kaninchen 
of  the  Germans  ;  Konyn  or  Konin  of  the  Dutch  and  Belgians  ;  Kanin 
of  the  Swedes ;  Kanine  of  the  Danes ;  and  Cwningen  of  the  Welsh,  is 
known  to  every  one. 

The  fertility  of  the  animal  may  be  imagined  when  it  is  remembered 
that  it  will  begin  to  breed  at  the  age  of  six  months,  and  produce 
several  broods  in  a  year,  generally  from  five  to  seven  or  eight  at  a 
time.  Pennant  says  : — "  Rabbits  will  breed  seven  times  a  year,  and 
bring  eight  young  ones  each  time.  On  a  supposition  that  this  happens 
regularly  during  four  years,  their  numbers  will  amount  to  1,274,840." 
The  young  are  blind  at  their  birth,  and  nearly  naked. 

The  fur  of  the  Rabbit  is  in  considerable  demand,  particularly  for 
the  hat  trade ;  and  at  one  time  the  silver-haired  varieties,  or  silver- 
sprigs,  fetched  three  shillings  a  piece,  for  ornamental  linings  to  cloaks, 
&c. ;  in  Pennant's  time  however  the  price  had  fallen  to  sixpence. 

The  following  additional  species  of  Lepus  are  found  in  the  '  British 
Museum  Catalogue  :' — 

L.  Altaicus,  from  the  Altai  Mountains. 

L.  arcticus,  the  Rekalek,  or  Polar  Hare.  Labrador. 

L.  Tolai,  the  Tolai.  Siberia. 

L.  macrotus,  the  Indian  Hare.  Nepaul. 

L.  diostolus,  the  Woolly  Hare  of  Thibet.  Nepaul. 

L.  Douglasii,  the  Marsh  Hare.  California. 

L.  Jcurgosa,  the  Lasa,  or  Khargosh. 

L.  Vermicula,  the  Irish  Rabbit.  Ireland. 

L.  Capensis,  the  Vlakte  Haas.    Cape  of  Good  Hope. 

L.  areaarius,  the  Barrow  Hare.    Cape  of  Good  Hope. 

L.  saxatilis,  the  Rock  Hare.    Cape  of  Good  Hope. 

L.  Bennettii.  California. 

L.  A  mericanus,  the  Wawproos,  or  American  Hare.  North  America. 
L.  jEyypticus,  Egyptian  Hare.  Egypt. 

The  subfamily  Lagomina  consists  of  a  single  genus,  Lagvnys,  which 
has  the  muzzle  acute,  the  ears  short  and  somewhat  rounded,  the  solea 
of  the  feet  hairy,  the  claws  falcular,  and  no  tail. 

Incisors,  — ;  molars,  =  26. 

2  5—5 

2  D 


403 


LEPORID^E. 


LEPTOCEPHALUS. 


401 


L.  pusillus  (Lepus  pusillus  of  Pallas ;  Semlanoi  Saetshik,  or  Ground 
Hare,  of  the  Russians  about  the  Volga ;  Tschotschot,  or  Ittsitskan,  or 
the  Barking  Mouse  of  the  Tartars ;  Rusla  of  the  Kalmucs ;  Calling 
Hare  of  Pennant)  lias  the  head  longer  than  usual  with  hares,  and 
thickly  covered  with  fur,  even  to  the  tip  of  the  nose ;  numerous  hairs 
in  the  whiskers;  ears  large  and  rounded;  legs  very  short;  soles 
furred  beneath ;  its  whole  coat  very  soft,  long,  and  smooth,  with  a 
thick  long  fine  down  beneath  of  a  brownish-lead  colour  ;  the  hairs  of 
the  same  colour,  towards  the  ends  of  a  light  gray,  and  tipt  with 
black  ;  the  lower  part  of  the  body  hoary ;  the  sides  and  ends  of  the 
fur  yellowish.  Length  about  C  inches;  weight  from  3  4  to  44  ounces; 
in  winter  scarcely  24  ounces.    (Pallas;  Pennant.) 


Calling-  Hare  [Lagomys  pusillus). 


It  inhabits  the  south-eastern  parts  of  Russia,  and  is  found  about  all 
the  ridges  spreading  from  the  Ural  Mountains  to  the  south,  about  the 
Irtish,  and  in  the  western  parts  of  the  Altai  Mountaius,  but  nowhere 
in  the  East  beyond  the  Oby.    (Pallas ;  Pennant.) 

It  delights  in  the  most  sunny  valleys  and  hills,  where  the  herbage 
is  plentiful  and  delicate.  The  Calling  Hares  choose  these  localities 
when  in  the  vicinity  of  a  wood,  which  will  afford  them  a  ready  refuge 
in  the  case  of  danger  or  alarm.  Their  burrows,  especially  those 
belonging  to  the  old  ones  and  to  females,  are  curious  and  intricate,  so 
well  concealed  amid  the  shrubs  of  some  dry  spot  that  detection  is 
very  difficult;  and  to  increase  the  difficulty  the  animal  is  said  to  drop 
its  excrements  under  some  bush,  that  they  may  not  betray  its  abode, 
which  would  almost  defy  search  were  it  not  for  their  peculiar  cry  or 
call.  This  is  described  as  being  like  the  piping  of  a  quail,  but  deeper, 
and  so  loud  as  to  be  heard  at  the  distance  of  half  a  German  mile.  It 
ia  repeated  at  just  intervals,  thrice,  four  times,  and  even  six,  at  night 
and  morning,  but  seldom  in  the  day,  unless  the  weather  be  cloudy. 
Both  the  male  and  female  emit  this  note,  but  the  latter  is  silent  for 
some  time  after  she  has  given  birth  (in  May)  to  her  young,  which  are 
born  naked  and  blind,  and  are  carefully  attended  to  by  the  mother, 
who  covers  them  up  warm  with  the  cosy  materials  of  her  nest. 

The  sub-family  Caviina,  which  has  the  following  dental  formula — 

2  4  .4 

Incisors,  _  ;    Molars,    =  20 — is  often  referred  to  Hystricidce. 
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Teeth  of  Cavia  Aperea.    F.  Cuvicr. 


The  following  species  of  Lagomys  are  recorded  ia  the  'British 
Museum  Catalogue': — 

L.  princcps,  the  Little  Chief.    North  America. 
L.  alpinus,  the  Ladajac.  Siberia, 


L.  Roylei,  the  Indian  Sulgan.  Himalaya. 

L.  Nepalcnsis,  the  Red-Shouldered  Sulgan.  Nepaul. 

L.  rufescens,  the  Reddish  Sulgan.  Cabul. 

Fossil  Leporidm. 

,  Of  the  genus  Lcpus  the  following  species  are  named  : — L.  auuvianus, 
Hare  of  (the  Caverns,  Cuvier,  Buckland,  Pander,  and  D'Alton ;  L. 
priscus,  Hare  of  the  Osseous,  Breccias,  Cuvier.  Fossil  Hares  and 
rabbits  are  also  recorded  by  M.  Bourdet,  M.  D'Orbigny,  M.  Kisso, 
M.  Wagner,  Messrs.  Croizet  and  Jobert,  and  Messrs.  Marcel  de  Serres 
and  Pitorre. 

The  following  fossil  species  of  Lagomys  are  recorded  : — L.  Corsi- 
canus  and  L.  SarditS,  from  the  Osseous  Breccia  of  Corsica  and 
Sardinia  respectively.  Other  remains  of  Lagomys  are  noticed  by 
Cuvier,  Wagner,  M.  de  Serres,  Risso,  Chabriol  and  Bouillet,  Croizet 
and  Jobert,  Bravard,  Sedgwick  (Oeningen  beds),  and  Murchison.  All 
tertiary. 

Of  the  Agouti  (Dasyprocta  of  Illiger;  Cldoromys  of  F.  Cuvier) 
remains  are  noticed  by  M.  Bravard  and  M.  Eichwald  in  tertiary  beds. 

LEPTACAN'THUS,  a  genus  of  Fossil  Placoid  Fishes  occurring  in 
the  Carboniferous  and  Oolitic  strata.  (Agassiz.) 

LEP1VENA,  a  subdivision  of  the  great  family  of  Fossil  Brachiopoda, 
proposed  by  Dalman  to  include  species  which  Mr.  Sowerby  named 
Producta.  Its  use  is  at  present  more  restricted,  and  has  become 
rather  indefinite.  LepUena  lata,  of  the  Silurian  system,  may  be 
regarded  as  a  frequent  type.  The  species  are  extinct,  and  are 
confined  to  Pahcozoic  strata. 

LE'PTIDES,  a  sub-family  of  Dipterous  Insects  of  the  family  Bra- 
chystoma (Macquart).  The  family  of  insects  to  which  the  present 
section  belongs  is  distinguished  by  the  proboscis  being  short  and 
membranous;  the  lips  terminal  and  thick  ;  third  joint  of  the  antenna; 
simple,  often  spatulate  ;  stylet  often  dorsal ;  abdomen  usually  with  five 
distinct  segm  :nts.  The  wings  have  commonly  one  submarginal  and 
three  posterior  cells.  The  family  Brachystoma  is  divided  by  Macquart 
into  four  tribes  or  sub  families — Xylotomoc,  Leptidcs,  Dolichopoda,  aud 
Syrphidce. 

The  first,  or  the  Xyloloma;  are  distinguished  by  the  third  joint  of 
the  autennx  being  conical,  by  the  wing  having  two  submarginal  cells, 
and  by  the  tarsi  being  furnished  with  two  small  cushions. 

In  the  sub-family  Leptides  the  antennae  are  inserted  near  the  base  of 
the  head,  and  have  generally  a  terminal  stylet ;  the  tarsi  are  furnished 
with  three  small  cushions  ;  the  femora  are  elongated;  the  wings  have 
two  submarginal  and  generally  five  posterior  cells.  This  group  con- 
tains six  genera,  of  which  one  (Clinocera)  is  distinguished  from  all  the 
other  Leptides  by  its  possessing  only  three  posterior  cells  to  the  wings, 
the  remaining  genera  having  five. 

In  the  genus  Leptis  the  head  is  depressed ;  the  palpi  are  generally 
decumbent,  with  the  second  joint  conical  and  the  third  joint  short 
and  generally  conical.  The  thorax  has  a  distinct  tubercle ;  body 
conical  and  transparent.  The  species  inhabit  Europe.  The  Leptis 
vermileo  (Musca  vermdeo,  Linn.)  has  been  separated  from  Leptis 
proper  by  Macquart,  and  forms  the  type  of  his  genus  Vermileo,  dis- 
tinguished chiefly  by  the  body  being  elongated  and  depressed,  the  first 
joint  of  the  antennae  elevated,  and  the  last  conical  and  horizontal  in 
its  direction. 

L.  vermileo  of  Fabricius,  or  Vermileo  Degeerii,  Macquart.  This  Fly 
is  about  4  or  5  lines  in  length,  of  a  yellow  colour,  having  four  black 
streaks  on  the  thorax,  and  five  ranges  of  black  spots  on  the  body ;  the 
wings  immaculate.  The  larva  somewhat  resembles  the  stick-like 
caterpillar  of  the  Geometrce,  and  is  nearly  of  a  cylindrical  form,  but 
narrower  towards  the  anterior  extremity  of  the  body ;  the  posterior 
extremity  is  furnished  with  four  fleshy  tubercles.  It  lives  in  sandy 
districts,  forms  excavations  in  the  soil,  at  the  bottom  of  which  it 
secretes  itself  either  wholly  or  partially.  If  an  insect  falls  into  its 
trap  it  rises  suddenly,  clasps  the  insect  with  its  body,  and  having 
sucked  all  its  juices,  bends  itself  in  the  form  of  a  bow,  and  by  sud- 
denly relaxing  throws  away  the  remains. 

The  next  genus,  Chrysophila  (Macquart),  has  the  body  furnished 
with  velvet-like  hair,  the  palpi  elevated  and  with  the  second  joint 
cylindrical,  the  third  being  generally  conical ;  thorax  without  a  distinct 
tubercle.  Several  species  are  found  in  Europe.  The  genus  Spania, 
which  is  the  next  in  succession  according  to  Macquart,  has  but  two 
distinct  joints  to  the  antennas  ;  it  contains  but  one  species.  The  genus 
Atherix  has  the  third  joint  of  the  antennae  distinct ;  the  stylet  is 
generally  dorsal ;  the  body  depressed.  All  the  species  of  this  genua 
are  European. 

The  third  sub-family,  Dolichopoda,  is  distinguished  by  the  second 
joint  of  the  palpi  being  membranous,  depressed,  and  covering  the  base 
of  the  proboscis.  The  stylet  of  the  antennas  is  sometimes  dorsal  and 
sometimes  apical ;  the  eyes  are  generally  separated  in  both  sexes ;  the 
abdomen  is  somewhat  cylindrical,  or  approaches  a  conical  form  ;  wings 
decumbent,  without  any  discoidal  cell,  and  generally  possessing  four 
posterior  cells. 

The  Syrphidm  are  a  very  extensive  group,  and  although  given  by 
Macquart  as  a  division  of  his  family  Brachystoma,  certainly  constitute 
a  section  of  higher  value  than  a  sub-family.  [Syrphid.2E.] 

LEPTOCE'PHALUS,  a  remarkable  fish  of  the  Eel  tribe,  discovered 
on  the  British  coast  in  Pennant's  time,  and  since  observed  in  the 
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Mediterranean.  Tho  Lcptocephalus  Morrisii  is  a  small,  slender,  and 
compressed  animal,  as  thin  as  a  piece  of  tape,  and  at  first  sight 
resembling  a  marino  worm.  Tho  head  is  extremely  small  and  short, 
tho  eyes  large,  tho  jaws  furnished  with  numerous  minute  teeth ;  tho 
pectoral  fins  and  gill-oponingB  very  small,  and  tho  anal  and  dorsal  fins 
connected  with  the  tail.  The  outline  of  tho  body  resembles  that  of 
the  Lancelot  (Branchiostoma)  ;  but  tho  organisation  of  tho  Lcptoce- 
phalus is  that  of  a  perfect  fish.  Mr.  Yarrell  describes  tho  vortobra) 
as  having  no  spinous  processes.    It  lives  among  sea-weed. 

(Montagu,  in  2nd  vol.  of  tho  Wcmeriau  Memoirs  ;  Yarrell,  British 
Fishes,  vol.  ii.) 

LEPTOCLINUM.  [Botryllid.-e.] 

LEPTOCONCHUS  (Aen-rby,  thin,  and  icSyxos,  a  shell),  Riippell's 
name  for  a  genus  of  Pectinibranchiate  Gasteropodous  Mollusca.  The 
genus  is  thus  characterised  : — Head  of  tao  animal  with  an  elongated 
proboscis,  but  which  is  entiroly  retractile ;  mouth  without  any  apparent 
armour  ;  tentacles  two,  flattened,  triangular,  short,  united  at  their 
internal  base,  supporting  the  eyes  at  one-half  of  their  length  on  their 
external  side.  Foot  moderate,  muscular,  without  any  operculum. 
Mantle  with  a  circular  border,  without  ornament,  and  with  a  slight  pro- 
longation on  the  left  side.  Branchial  cavity  with  a  rather  largo  aper- 
ture, the  gill  composed  of  a  single  comb  formed  of  triangular  lamina; 
close  set  one  against  the  other  :  at  the  bottom  of  this  cavity  is  found 
the  orifice  of  the  ovaria,  whence  (in  the  month  of  July)  the  eggs  come 
forth  in  numerous  bundles  (par  paquets  nombreux),  each  enveloped 
in  a  viscous  sac,  which  is  flattened,  elliptical,  and  three  lines  in  length. 
In  the  middle  of  the  branchial  cavity  is  the  orifice  of  the  anus.  On 
the  right  side  of  the  neck,  a  little  behind  the  right  tentacle,  there  is 
another  orifice,  which  may  have  some  relation  to  the  male  organs  of 
generation. 

Shell  subglobular,  delicate,  fragile,  translucent,  with  a  low  spire, 
which  is  nearly  effaced  by  the  encroachment  (surcroissement)  of  the 
lamina;  of  the  last  whorl.  Aperture  large,  suboval,  with  its  two 
extremities  turned  contrariwise,  so  that  the  aperture  has  some 
resemblance  to  the  letter  S  reversed  ;  the  two  margins  not  united, 
the  right  one  delicate  at  all  ages,  and  a  little  expanded  anteriorly  as 
in  adult  Janthina.    No  columella.    No  umbilicus. 

L.  striatus,  Riippell.  The  shell  of  this  species,  which  served  Riippell 
for  the  type  of  the  genus,  is  a  rather  dirty  milk  white ;  it  is  furrowed 
externally  with  numerous  longitudinal  undulated  lines  very  much 
approximated.  Length  of  adult,  14^  lines;  breadth,  124:  young, 
74 ;  breadth,  6. 
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Shell  of  Leptoconchus  strialus.    1,  anterior  view ;  2,  view  of  the  back. 

It  inhabits  the  Red  Sea,  where  it  is  found  imbedded  in  the  calca- 
reous mass  of  Polyparia,  and  having  no  communication  with  the  water 
except  by  a  moderate  opening.  These  corals  prove  almost  always  to 
to  bo  a  species  of  Meandrina  (M.  Phrygia)  in  which  Magilus,  Venerupis, 
&c,  occur. 

Riippell  is  of  opinion,  from  the  few  words  of  M.  Rang  concerning 
the  young  of  Magilus,  that  the  last-named  naturalist  had  before  him 
the  genus  above  described.  Riippell  notices  the  following  distinctions 
between  Leptoconchus  and  Magilus.  In  the  former  the  margins  of  the 
shell  are  always  disunited  ;  in  the  latter  they  are  always  united.  The 
animals  of  the  two  genera  are  distinguished  by  the  possession  of  an 
operculum  in  the  one  (Magilus)  and  its  absence  in  the  other,  and  by 
the  difference  in  the  proboscis;  nor  is  the  siphon  of  the  Magilus 
present  in  Leptoconchus. 

Riippell  suggests  that  Leptoconchus  approximates  to  the  Janthina. 
The  number  of  the  tentacles,  the  oval  proboscis,  the  mantle  deprived 
of  a  siphon,  the  pectinated  branchisc  framed  of  crowded  pyramids, 
and  the  absence  of  an  operculum,  favour  this  approximation,  as  weli 
as  the  analogies  of  the  shell ;  but  he  adds  that  he  is  perfectly  aware 
that  the  difference  of  the  habitations  of  the  two  genera  is  too  great  to 
allow  of  a  reliance  on  this  suggestion.  ('  Transactions  of  the  Zoolo- 
gical Society  of  London,'  vol.  i. ;  '  Proceedings '  of  the  same  Society, 
1834.) 

LEPTO'LEPIS,  a  genus  of  Fossil  Ganoid  Fishes,  occurring  in  the 
Liassic  strata. 

LEPTOMERA.  [Lemodifoda.] 
LEPTOMERIA.  .[See  Supplement.] 

LEPTON,  a  genus  of  /Acephalous  Lamellibranchiate  Mollusca, 
belonging  to  the  family  Kelliadx.  This  genus  is  closely  allied  to 
Kellia.  Only  three  species  have  been  described,  two  of  which, 
L.  squamosum  and  L.  convexum.  are  British.    L.  fabagella  has  been 


taken  on  tho  shores  of  tho  United  States.  Tho  species  are  all  small 
and  rare. 

LEPTOPHI'NA,  tho  narno  given  by  Professor  Bell  to  a  sub-family 
of  Serpents  belonging  to  the  family  Colubridm.  It  is  thuM  defined : — 
Head  elongate,  broad  behind,  narrowed  before ;  the  anterior  part 
covered  with  nine  scutas.  Eyes  large.  Gape  wide,  somewhat  waved. 
Maxillary  and  palatine  tooth  ;  no  poisonous  fangs.  Body  very  slender, 
slightly  depressed.  Tail  very  long,  slender,  tho  point  acute.  Dorsal 
scales  oval,  elongate,  loose ;  caudal  scales  very  small,  cloHely  arranged. 
Abdominal  scuta  very  long;  subcaudal  scuta  small,  indistinct. 

Tho  genera  Dryinus  and  Lcplophis  are  included  in  this  family,  of 
which  Dryinus  auralus  and  Leptophis  purpurasctns  may  be  regarded 
as  examples. 


Dryinus  auratus.  Bell. 

"  The  whole  of  the  serpents  composing  these  genera  live,"  says 
Mr.  Bell,  "  in  woods,  entwining  themselves  amongst  the  branches  of 
trees,  and  gliding  with  great  rapidity  and  elegance  from  one  to 
another.  These  habits,  combined  with  the  graceful  slenderness  of 
their  form,  the  beautiful  metallic  reflection  from  the  surface  in  some 
species,  and  the  bright  and  changeable  hues  in  others,  place  them 
amongst  the  most  interesting  of  the  serpent  tribe.  Their  food  con- 
sists of  large  insects,  young  birds,  &c,  which  the  extraordinary  size 
of  the  head,  the  width  of  the  gape,  and  the  great  dilatability  of  the 
neck  and  body,  enable  them  to  swallow,  notwithstanding  the  small 
size  of  these  parts  in  a  state  of  rest.  In  a  specimen  in  my  possession 
of  Dryinus  auratus,  for  instance,  the  length  of  which  is  4  feet  9  inches, 
the  diameter  of  the  neck  is  hardly  2  lines.  AYhen  the  skin  is  distended 
either  by  food  or  during  inspiration,  the  scales  are  separated  from 
each  other,  and  the  skin,  which  is  of  a  different  colour,  becomes 
visible  in  the  interstices,  producing  a  curious  reticulated  appearance. 
Notwithstanding  the  poisonous  mark  was  affixed  by  Linnseus  to  the 
only  species  of  Dryinus  known  to  him  (Coluber  mycterizans,  Linn.), 
it  is  well  ascertained  that  they  are  all  of  them  perfectly  harmless ; 
and  it  is  asserted  of  that  species  that  the  children  are  in  the  habit  of 
taming  and  playing  with  them,  twining  them  round  their  necks  and 
arms,  and  that  the  snakes  appear  pleased  at  being  vhus  caressed." 

Dryinus  (Merrem). — Upper  jaw  much  longer  than  the  lower. 
Rostrum  very  narrow,  more  or  less  acute  at  the  apex,  which  in  some 
species  is  distinctly  mucronate  and  moveable.  (Bell.) 

Mr.  Bell  records  six  species,  three  of  which  are  American,  Carolina, 
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Mexico,  and  Brazil ;  and  the  other  three  Asiatic,  two  from  the  East 
Indies  and  one  from  the  island  of  Java. 

D.  auralus.  Yellowish-gray,  shiuing  with  pale  gold-colour,  dotted 
with  whitish  and  black ;  rostrum  subobtuse.  It  is  a  native  of 
Mexico. 

Leptophis  (Boll). — Rostrum  obtuse;  upper  jaw  projecting,  but  very 
slightly  beyond  the  lower. 

Mr.  Bell  records  three  species,  three  from  the  East  Indies,  and  one 
from  America  (Carolina).  To  these  Dr.  Gray  subsequently  added  two 
species,  L.  punctulatus  and  L.  spilotus  (Coluber  spilotus,  Lacdpede), 
collected  by  the  expedition  under  Captain  Phillip  Parker  King,  R.N. 
('  Survey  of  Australia.') 

L.  purpurascens  (Coluber  purpurascens,  Shaw).  Violet,  changing  to 
green,  gilded ;  a  lateral  and  dorsal  line  of  a  paler  hue ;  head  obtuse. 
It  is  found  in  tho  East  Indies.    ('  Zool.  Journal,'  vol.  ii.) 


Leptophis  purpurascens.  Scba. 


LEPTOPHIS.  [Leptofhina.] 
LEPTOPODIA.  [MACRoroDiDiE.] 
LEPTOSOMA.  [Cucolhm:.] 

LEPTOSO'MUS,  a  genus  of  Birds  established  by  Vieillot,  and 
belonging  to  the  family  Cuculidce.  Example:  Leplosomus  afer; 
Cuculus  afer,  Gmel. ;  Edolian  Cuckoo  of  Shaw,  noticed  by  the  late 
Major  James  Franklin,  F.R.S.,  &c,  in  his  'Catalogue  of  Birds' 
collected  in  the  Ganges  between  Calcutta  and  Benares,  and  in  the 
Vindhyian  Hills  between  the  latter  place  and  Gurrah  Mundela  on  the 
Nerbudda.  ('  Zool.  Proc.,'  1830-31.)  Lieutenant-Colonel  Sykes  also 
describes  and  notices  it  in  his  interesting  Catalogue  as  occurring  in 
the  Dukhun  (Deccan),  but  as  being  rare.    ('  Zool.  Proc.,'  1832.) 

LEPTOSTOMA.  [Cuculid2e.] 

LEPTURUS,  a  genus  of  Grasses  having  solitary  spikelets,  imbedded 
alternately  on  opposite  sides  of  the  rachis  of  1  flower  and  a  superior 
rudiment.  Glumes  1  or  2  opposite  to  the  rachis,  cartilaginous, 
covering  the  flower.    Paleaa  scarious.  Stigmas  feathery. 

L.  incurvatus  has  a  cylindrical  subulate  spike;  2  glumes  equalling 
or  slightly  longer  than  the  flowers ;  stem  from  2  to  6  inches  long  ; 
spike  long,  curved  when  dry.  In  a  variety  of  this  species,  L.  filiformis, 
the  spikes  are  much  more  slender,  filiform,  scarcely  at  all  curved.  It 
grows  in  sandy  salt-marshes. 

LEPTYNITE,  a  form  of  Granite  in  which  mica  is  absent.  It 
consists  of  a  granular  mixture  of  felspar  and  quartz.  It  is  also 
called  Granulite. 

LEPUS.  [Leporine.] 

LERISTA,  a  genus  of  Reptiles  belonging  to  the  family  Scincidce, 
established  by  Mr.  Bell,  and  thus  characterised  by  him  : — Head 
ecutated ;  no  eyelids ;  ears  hidden  under  the  skin.    Body  slender ; 


the  scales  smooth  and  equal.  Feet  four ;  the  anterior  little,  very 
short,  and  didactylous  ;  the  posterior  longer,  and  tridactylous.  Vent 
simple,  semicircular;  no  prosanal  or  femoral  pores. 

L.  lincala  is  bronze-green,  paler  beneath,  with  two  dorsal  and  twe 
lateral  black  lines.    It  is  a  native  of  Australia. 

Mr.  Bell  observes  that. this  new  genus  agrees  with  Gymnophthalmus 
Merr.,  and  Ablepharus,  Fitzing.,  in  the  absence  of  eyelids,  but  differs 
from  both  in  the  number  of  its  toes.  In  addition  to  this  difference  in 
the  structure  of  the  feet,  it  is,  he  adds,  remarkably  distinguished  by 
the  want  of  external  ears,  and  by  its  elongated  and  anguiform  body  ; 
characters  in  which  it  agrees  with  Saiplios,  Gray.  The  last-named 
genus,  he  remarks,  however,  possesses  eyelids,  and  differs  also  in  the 
number  of  its  toes  from  Lerisla.    ('  Zool.  Proc.,'  1833.) 

LERNEA.  [Lernead^b.] 

LERNEAD^E,  the  second  order  of  the  legion  Pcecilopoda  amongst 
the  Entomostracous  Crustacea.  [Entomostraca.] 

This  order  is  characterised  by  Dr.  Baird  in  his  '  History  of  British 
Entomostraca '  as  follows : — Mouth  suctorial ;  thorax  not  articulated  ; 
feet  and  other  organs  belonging  to  thoracic  segment  nearly  rudi- 
mentary ;  no  eyes  ;  body  very  outr<5  in  appearance. 

Tho  existence  of  the  Lernew  seems  to  have  been  known  to  the 
ancients.  Aristotle  informs  us,  in  his  '  Historia  Animalium,'  that  the 
tunny  and  sword-fish  are  tormented  by  a  sort  of  worm  which  fastens 
itself  under  the  fin,  and  causes  such  irritation  to  the  animal  that  it 
often  leaps  out  of  the  water  and  falls  on  board  of  ships.  Pliny  repeats 
the  assertion  almost  in  the  words  of  Aristotle.  Oppianus,  in  his  poem 
'  Alieuticon,'  describes  the  sufferings  of  the  poor  tunny  and  sword-fish 
in  moving  language,  and  asserts  that  the  fish  are  frequently  killed  by 
their  pigmy  assailants.  Athenocus  repeats  what  his  predecessors  had 
written  before  him  ;  and  Salvianus,  in  his  '  Aquatilium  Animalium 
Historia,'  1554,  quotes  at  length  the  passages  bearing  upon  the  subject 
from  Aristotle,  Pliny,  Oppianus,  and  Athenaeus.  Rondeletius,  in  his 
'  Libri  dePiscibus  Marinis,'  1554,  repeats  for  the  sixth  time  Aristotle' p 
and  Pliny's  accounts  of  this  parasite  of  the  tunny  and  sword-fish ;  and 
to  prove  his  personal  knowledge  of  the  little  animal  in  question  givee 
a  figure  of  a  tunny,  with  the  parasite  attached,  near  the  pectoral  fin 
He  says  it  adheres  so  tenaciously,  that  it  cannot  be  shaken  off  by  any 
agitation  of  the  body  of  its  host. 

Conrad  Gesner,  in  his  '  Historia  Animalium  —  De  Aquatilibus,' 
1558,  enters  largely  into  the  history  of  this  parasite. 

Boccone,  a  Sicilian  gentleman,  in  his  '  Rccherches  et  Observations 
Naturelles,'  published  at  Amsterdam  in  1674,  informs  us,  that  at 
Messina  his  attention  was  called  by  M.  Scilla,  a  famous  painter  and 
antiquary  of  that  town,  to  the  fact  that  the  Xiphius,  or  Sword-Fish, 
was  well  known  to  the  fishermen  on  the  coast  to  be  tormented  by  a 
parasite  which  they  called  Sanguisuaa.  The  only  information  he 
received  was  that  the  motion  of  the  creature  was  like  that  of  a  gimlet 
in  plunging  itself  into  the  flesh  of  the  fish.  He  succeeded  however 
in  obtaining  a  specimen,  which  he  describes  and  figures.  They  bury, 
he  says,  their  whole  head  or  trunk  in  the  flesh  of  the  sword-fish.  They 
are  not  generally  confined  to  one  part  of  the  body,  but  always  on 
I  such  places  as  that  the  fin  of  the  auimal  cannot  reach  them.  Boccone 
I  refers  this  species  to  the  Oistroa,  or  Asilus  marinus  of  Gesner,  &c. 

In  1746  Linnaous,  in  his  '  Fauna  Suecica,'  first  edition,  described  a 
parasitic  animal  found  upon  the  Cyprinus  Carassius,  "  whose  blood 
it  sucks."  He  established  from  this  species  the  genus  Lernea.  In  his 
'  Iter  Wast  Gotha,'  1747,  he  notices  another  species  found  on  the  gills 
of  a  species  of  Gadus ;  and  in  his  second  edition  of  the  '  Fauna  Suecica, 
1761,  he  adds  a  third,  as  inhabiting  the  gills  of  the  salmon,  which  had 
been  figured  and  described  by  Gisler,  in  the  'Act.  Holmens.'  (Kongl. 
Vetensk.  Handling.)  for  1751,  under  the  name  of  Pediculus  Salmonis. 
In  the  '  Syst.  Nat.,'  12th  edition,  1766,  he  adds  a  fourth  species  to 
the  list,  and  up  to  that  time  these  four  constituted  all  that  Linnasua 
admitted  into  the  genus  Lemea, — a  genus  which,  since  his  time,  not- 
withstanding the  difficulties  attending  its  investigation,  has  increased 
a  hundredfold,  and  now  constitutes  a  large  family.  So  bizarre  iu 
appearance  are  these  Lernea,  that  Linnaeus  had  no  idea  that  they 
belonged  to  the  Crustacea  ;  on  the  contrary,  he  places  them  among.-t 
the  worms. 

"  Of  all  the  curious  creatures  which  the  naturalist  meets  with  in 
his  researches,"  says  Dr.  Johnstou,  "  there  are  none  more  paradoxical 
than  the  Lernece ;  none  which  are  more  at  variance  with  our  notions 
of  animal  conformation,  and  which  exhibit  less  of  that  decent  pro- 
portion between  a  body  and  its  members  which  constitutes  what  we 
choose  to  call  symmetry  or  beauty."  It  is  no  wonder  then  that,  with 
the  scanty  knowledge  he  had  of  their  habits  and  history,  Linnaeus 
should  have  considered  their  proper  place  in  the  system  of  nature  to 
be  amongst  his  Mollusca ;  animals  belonging  to  his  class  Vermes,  and 
characterised  by  him,  from  the  softness  of  their  body  and  the  want 
of  a  shell. 

In  1817  Cuvier  adopted  the  view  taken  by  Bosc,  and  in  his  'Rfegne 
Animal '  placed  the  Lemea  amongst  the  intestinal  worms. 

There  is  nothing  very  instructive  in  this  detail  of  the  difficulties  felt 
by  systematic  writers  in  knowing  or  determining  where  these  curious 
and  at  first  sight  bizarre-looking  animals  should  be  placed.  Little 
was  known  of  their  habits,  manners,  or  mode  of  propagation,  and 
though  their  near  relations  with  the  Caligi  had  been  observed  by 
several  authoi's,  they  had  not  sought  to  resolve  the  question  by 
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deeper  anatomical  researches  or  investigations  into  their  mode  of  lifo 
and  habits.  Their  true  position  however  was  soon  about  to  bo  ascer- 
tained. Soon  after  Cuvier  had  published  the  first  edition  of  li is 
celebrated  work,  the  '  Regno  Animal,  a  I'Yench  physician  at  Havre, 
M.  Surriray,  made  the  important  discovery  that  the  ova  wore  contained 
in  the  long  filaments  suspended  from  the  abdomen,  and  that  the 
young  when  born  bore  no  resemblance  to  their  parent,  but  on  tho 
contrary  were  extremely  similar  to  tho  young  of  the  Cyclops.  De 
Blainville  recorded  the  fact  in  tho  'Journal  de  Physique,'  1822,  in  his 
excellent  article  '  Lernea,'  and  fully  admitted  tho  truth  of  Surriray's 
statement.  In  this  article  ho  remarks  tho  near  approach  of  his  last 
genus  among  the  Lerncada;  to  tho  last  of  the  Caligidm,  and  traced  the 
almost  insensible  gradations  by  which  wo  aro  carried  from  that  genus 
to  the  Caligus  itself,  thence  to  Aryulus,  and  through  it  to  the  Apus 
and  other  Branchiopods.  He  still  retained  them  howevor  amongst  the 
Epizoa  ;  and  Desmarest,  in  his  '  Cons.  Gdn.  sur  la  Classe  des  Crust.,' 
1825,  appears  to  have  been  the  first  to  distinctly  refer  them,  as  a 
group,  to  the  class  Crustacea. 

In  1826  Messrs.  Audouiu  and  Milne-Edwards  discovered  a  parasite 
upon  the  Astacus,  or  lobster,  the  Nicothoe  ;  and  in  tho  course  of  their 
observations  upon  the  history  of  this  curious  Siphonostome  they  came 
to  the  conclusion,  reasoning  from  analogy,  that  the  Leniece  were  real 
Crustacea  that  "  became  monstrous  after  they  had  fixed  themselves  " 
upon  the  animal  which  was  to  serve  them  with  nourishment. 

Kroyer  informs  us  that  several  German  zoologists,  as  Nitsch,  Leuc- 
kart,  and  Schwegger,  had  advanced  similar  opinions,  though  it  would 
appear,  from  his  references  to  their  observations,  upon  very  insuffi- 
cient grounds.  Zoologists  however  were  gradually  coming  to  the 
conclusion  that  these  fantastically-formed  creatures  were  in  reality 
crustaceous.  But  it  is  to  Alexander  Von  Nordmann,  an  eminent 
Prussian  naturalist,  that  we  are  indebted  for  a  complete  and  satisfac- 
tory solution  of  our  doubts  upon  the  subject.  In  his  work,  '  Mikro- 
graphische  Beitrago  zur  Naturgeschichte  der  Wirbellosen  Thiere,' 
Berlin,  1832,  he  has  confirmed  the  observations  of  Surriray  upon  the 
young  when  first  hatched  from  the  ova,  shown  the  dissimilarity  which 
exists  between  the  male  and  female,  and  thrown  much  light  upon  the 
anatomy  of  this  interesting  group  of  animals,  especially  with  regard 
to  the  structure  of  their  mouth  and  feet.  Since  the  publication  of 
his  excellent  work  his  observations  have  received  still  further  con- 
firmation, additions,  and  corrections  by  three  zoologists  of  considerable 
reputation — the  well-known  entomologist  Burmeister ;  an  Austrian 
naturalist,  Vincenz  Kollar ;  and  the  acute  observer  Rathke. 

The  form  of  the  animals  belonging  to  the  Lerneadm  is  very  variable. 
"  Respecting  this,"  says  Kroyep,  "  it  is  not  easy  to  say  anything  general. 
The  remark  only  forces  itself  upon  every  observer,  that  the  exterior 
of  these  animals  is  often  so  highly  fantastical,  that  we  are  disposed 
to  admire  the  freaks  of  nature  in  briuging  forth  such  forms.  But  it 
is  evident,  that  when  continued  observations  and  investigations  have 
put  us  in  possession  of  the  condition  of  these  forms,  we  shall  see  here, 
as  everywhere  else,  that  singularity  resolves  itself  iuto  regularity." 

For  the  most  part  the  skin,  or  external  envelope,  is  soft  and  flexible, 
but  there  are  many  species  in  which  it  is  somewhat  of  a  cartilaginous 
consistence.  Nordmann  has  discovered  that  it  consists  of  a  threefold 
structure  ;  an  external  layer,  tolerably  firm  and  elastic  ;  next,  a  very 
loose  and  soft  cellular  tissue  ;  and  finally,  a  third  layer,  composed  of 
a  number  of  muscular  fibres  crossing  each  other  in  length  and  breadth, 
and  having  in  consequence  a  reticulated  appearance. 

We  can  generally  trace,  more  or  less  distinctly,  a  division  of  the  body 
into  two  parts ;  the  first  of  which,  the  smaller  of  the  two,  forms  the 
head,  and  the  other  the  thorax.  This  latter  is  generally  of  consider- 
able size,  whilst  the  abdomen,  in  almost  all  the  species,  has  become 
very  nearly  rudimentary.  Attached  to  the  head,  in  the  greater  number 
of  the  Lemeada,  we  find  one  pair  of  antennae,  and  two  pairs  of  foot- 
jaws,  by  means  of  which  they  attach  themselves  to  their  prey.  In  a 
few  we  find  no  antennae,  and  ouly  one  pair  of  foot-jaws.  We  find  no 
appearance  of  eyes.  The  organs  corresponding  to  the  thoracic  feet  of 
the  Siphonostoma  are  variable  in  form,  but  in  general  are  almost 
rudimentary,  sometimes  indeed  altogether  wanting.  It  is  this  veiy 
rudimentary  state  of  the  organs  of  motion  and  other  appendages  that 
forms  the  principal  mark  of  distinction  between  the  Lerneadm  and  the 
Siphonostoma.  The  mouth,  according  to  Kroyer,  has  generally  the 
shape  of  a  blunt  spherical  snout,  placed  on  the  most  advanced  portion 
of  the  head,  and  terminating  in  a  roundish  opening,  though  in  some 
of  the  genera  it  is  in  the  form  of  a  slight  elevation  merely,  and  is 
placed  at  a  considerable  distance  from  the  anterior  part  of  the  head. 

The  manner  in  which  these  animals  fasten  themselves  to  the  fishes 
upon  which  they  live  varies  much.  In  some  it  is  by  means  of  the 
foot-jaws  alone,  which  in  these  species  are  strong  and  of  a  hooked 
form.  In  others  it  is  by  means  of  two  long  appendages  springing 
from  the  upper  part  of  the  thorax,  one  on  each  side,  and  uniting  at 
the  tip,  forming  at  their  junction  a  sort  of  round  button.  In  a  third 
set,  again,  the  organs  of  attachment  are  a  series  of  horns  or  appendages 
proceeding  from  the  side  of  the  head. 

The  females  are  generally  furnished  with  large  external  ovaries, 
containing  numerous  ova.  The  intestinal  canal  is  very  distinct, 
extending  through  the  whole  body.  It  is  cylindrical,  and  widens 
towards  the  middle  of  its  length  iuto  a  stomach.  The  motion  in 
the  living  individuals  may  be  plainly  seen,  a  series  of  rhythmical 


movements  to  both  sides,  occurring  to  tho  number  of  from  about 
00  to  (i~>  in  the  minute  ;  besides  a  sort  of  peristaltic  motion,  or  an 
alternate  contracting  and  lengthening  itnelf  upwards  and  downwards. 

Nordmann  has  described  what  he  considers  may  be  the  liv-r  and 
brain,  and  has  pointed  out  tho  heart.  This  latter  organ  contracts  and 
expands  regularly,  but  no  blood-vessels  are  to  be  seen,  the  blood  flow- 
ing freely  about  in  tho  hollow  of  the  body  and  arms.  Tho  blood  is  a 
clear  watcry-liko  fluid,  composed  of  three  kinds  of  globules,  differing 
in  form  and  dimensions.  Tho  internal  ovaries  li«  on  each  side  of  the 
intestinal  canal,  and  open  by  moans  of  a  canal  is  deferens  on  each  side 
of  tho  inferior  portion  of  the  thorax,  where  the  external  ovaries  take 
their  origin. 

In  general  it  is  only  the  adult  female  of  the  Lemeadct  that  we  are 
in  tho  habit  of  observing,  and  in  an  animal  whose  organs  of  motion 
and  perception  for  the  most  part  are  merely  rudimentary,  and  whose 
existence  is  strictly  stationary,  the  manner  of  lifo  must  bo  very  simple. 
Immoveably  fixed  upon  the  fish  which  serves  it  for  food,  its  existence 
depending  upon  the  life  of  its  host,  it  requires  neither  feet  to  transport 
it  from  place  to  place,  nor  eyes  to  guide  it  in  its  search  for  (nib. 
abodes.  In  fact,  the  whole  of  its  active  existence  consists  in  the  two 
operations  of  taking  food,  and  propagating  its  species.  We  find  them 
in  all  instances  more  or  less  deeply  fixed  in  the  tissue  of  the  parts 
upon  which  they  have  taken  up  their  habitation,  and  often  so  deeply 
lodged,  that  little  else  but  the  oviferous  tubes  are  visible  externally. 
There  they  remain,  living  at  the  expense  of  their  host,  those  that 
inhabit  the  branchiae  or  are  deeply  fixed  in  the  soft  tissue  of  the  bodies, 
drinking  up  the  blood ;  and  the  others  which  are  fixed  less  deeply, 
and  take  up  their  abode  under  the  fins  and  such  places,  sucking  the 
slimy  juices  of  the  skin.  As  they  are  never  seen  to  change  their  place 
of  residence,  the  question  naturally  occurs — how  did  they  come  there 
originally  ?  Having  no  feet  to  propel  them  through  the  water,  and 
no  eyes  to  guide  them,  even  if  they  possessed  the  faculty  of  transport- 
ing  themselves  from  one  place  to  another,  how  is  it  that  we  thus 
find  them  fixed  upon  these  fishes,  mature  and  possessing  ova  ?  Blain- 
ville answers  this  question  by  saying,  "  It  is  difficult  to  conceive  how 
these  animals,  which  spring  from  eggs,  are  fixed  upon  fishes  without 
admitting  that  in  their  young  age  they  possess  a  little  motion." 
M.  Surriray  had  at  that  time  demonstrated  to  Blainville  the  existence 
of  the  young  when  just  hatched ;  but  less  importance  was  attached 
to  this  discovery  than  it  deserved;  and  it  was  not  till  Nordmann 
corroborated  the  fact,  and  followed  it  up  by  his  more  patient 
researches,  that  we  were  enabled  to  answer  the  question  fully. 

The  circumstance  that  the  Lerneadce  soon  die  after  being  taken  from 
the  fish  that  has  served  them  for  nourishment  and  a  habitation,  cer- 
tainly throws  great  difficulty  in  our  way  of  observing  the  development 
of  the  young ;  but  we  now  know  that  when  hatched,  and  for  some 
time  afterwards,  the  young  Lerneada  are  nimble  and  active,  and 
possess  both  the  organs  of  motion  and  the  faculty  of  using  them. 
When  they  first  come  out  of  the  egg  they  are  of  an  oval  shape,  and 
very  much  resemble  the  young  of  the  Cyclopidm.  They  possess  a 
large  eye,  situated  in  the  centre  of  the  anterior  and  upper  part  of  the 
body,  and  are  provided  with  two  large  pairs  of  swimming-feet,  and  a 
pair  of  jointed  antennae.  As  in  the  Cyclopidw,  these  young  Lerneada 
cast  their  skin  repeatedly  before  they  arrive  at  maturity.  After  the 
first  moulting  the  body  is  seen  plainly  divided  into  two  parts,  the 
anterior  of  which  is  furnished  with  three  pairs  of  hooked  feet,  and 
the  posterior  with  two  pairs  of  swimming-feet.  No  doubt  there  are 
a  good  many  stages  of  development  to  go  through  before  they  assume 
the  mature  form,  bus  it  has  not  yet  been  possible  to  follow  them  out. 
It  is  not  the  least  curious  part  of  the  history  of  these  singular- 
looking  animals  that  the  young  should  thus  stand  on  a  higher  stage 
of  development  than  the  mother;  and  that  their  progress  from  youth 
to  maturity  should  be  in  the  directly  opposite  ratio  to  that  of  all  the 
other  Crustacece.  At  what  period  of  their  existence  they  fasten  them- 
selves upon  their  prey  is  at  present  unknown ;  but  no  sooner  apparently 
does  this  happen  than  the  eye  disappears,  and  the  feet  either  disappear 
also,  or  are  transformed  into  other  organs.  In  some  they  are  changed 
into  foot-jaws,  by  means  of  which  they  fix  themselves  upon  the  body 
of  the  fish  they  select  for  their  habitation.  In  others  they  are  trans- 
formed into  long  and  strong  prolongations  like  arms,  which  unite 
together  either  at  the  tips  only,  or  from  the  roots  all  the  way  up  to 
the  point,  where  they  send  forth  a  short  horny  stem,  that  widens  into 
the  shape  of  a  round  button,  and  which,  when  buried  in  the  skin  or 
flesh  of  the  fish,  forms  such  a  strong  attachment,  that  the  Lernead<z 
cannot  be  detached  without  being  torn,  or  by  being  carefully  dissected 
out.  Most  probably  the  species  in  which  this  development  takes  place 
first  fasten  themselves  to  their  foster-mother  by  the  foot-jaws,  as  the 
first-mentioned  set  do,  and  after  being  buried  in  the  flesh,  these  organs 
assume  this  peculiar  formation,  otherwise  it  is  difficult  to  conceive 
how  such  an  instrument  could  penetrate  deeply  iuto  the  body  of  the 
fish.  A  third  mode  of  transformation  of  the  feet  appears  to  be  into 
a  series  of  horny  branchlets  developed  round  the  mouth,  and  which, 
when  they  have  penetrated  deeply  into  the  soft  parts  of  their  host, 
serve  effectually  to  retain  the  parasite  in  its  place.  The  adult 
Lemeada;  show,  with  the  exception  of  taking  food  and  laying  eggs, 
very  few  and  feeble  signs  of  life,  whether  attached  to  the  nourishing 
animal  or  when  separated  from  it.  Many  of  the  genera  show  no 
external  signs  of  life  at  all  after  separation  from  their  foster-mother; 
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others  move  their  jaws  for  a  short  period,  or  their  head  may  be  seen 
to  move  leisurely  in  different  directions  for  a  little  time  and  then 
cease.  In  one  species  {L.  branckialis)  Kroyer  tells  us  that  he  observed 
a  singular  phenomenon  that  nobody  else  had  before  noticed.  When 
he  touched  an  individual,  it  squirted,  he  says,  "from  the  vent  a 
transparent  stream  of  fluid  to  the  distance  of  a  foot  and  a  half,  and 
this  it  repeated  several  times  one  after  another." 

That  part  of  the  history  of  the  Lerneadce  which  is  connected  with 
their  sexual  relations  and  propagation  is  still  involved  in  mucli 
obscurity  ;  but  tho  details  we  have  received  from  Nordmann  and 
Kroyer  with  regard  to  the  males  are  no  less  singular  than  many  of 
the  other  curious  parts  of  the  history  of  theso  animals.  By  some  of 
the  earlier  observers  it  was  supposed  that  those  individuals  which  had 
not  oviferous  tubes  were  males,  while  others  imagined  that  they  were 
hermaphrodites.  Neither  of  these  opinions  however  will  stand  the 
test  of  inquiry.  Tho  ovaries  of  the  female,  after  the  eggs  have 
attained  maturity,  burst  and  disappear,  and  thus,  as  Kroyer  observes, 
"  the  Lcrnca  which  to-day  was  considered  a  female  to-morrow  might 
be  regarded  as  a  male."  Jn  the  course  of  investigating  different  species 
oi,Lerncadce  Nordmann  discovered,  in  several  instances,  small  bodies 
adhering  to  the  generative  organs  of  the  females,  which  on  closer 
inspection  proved  to  be  animals  that  differed  very  much  in  appearance 
from  the  female,  and,  on  the  contrary,  bore  considerable  resemblance 
to  the  young  ones  in  the  first  stage  of  their  development.  These,  he 
believed,  were  the  males,  and  though  Burmeister  has  thrown  great 
doubts  as  to  the  entire  accuracy  of  Nordmann's  observations,  his 
statements  as  to  the  fact  of  these  animals  being  males  are  borne  out 
by  Kroyer  and  others.  It  is  probable,  as  Nordmann  remarks,  "  that 
the  males  and  females  are  mixed  together  when  they  come  out  of  the 
eggs,  but  that  they  develope  themselves  differently  at  tho  last  change 
of  skin."  They  continue  to  show  uniformity  in  regard  to  the  form 
of  the  head,  and  the  form  and  situation  of  the  parts  connected  with 
it,  but  they  want  the  apparatus  for  attaching  themselves  which  the 
females  possess,  having  instead  two  pairs  of  strong  hooked  feet.  They 
differ  constantly  in  the  form  of  the  other  parts  of  the  body,  and  show 
a  remarkable  diversity  from  the  female  with  respect  to  size,  being 
very  much  smaller.  These  males  bear  a  strong  resemblance  to  each 
other,  even  in  different  genera,  in  which  the  females  are  very  unlike. 
This  fact  and  the  preceding,  namely,  the  great  difference  of  size,  have 
been  considered  by  Burmeister  as  strong  objections  to  the  truth  of 
Nordmann's  conclusions.  It  is  true  many  experiments  and  careful 
anatomical  investigations  are  still  wanting  to  establish  conclusively 
the  facts  as  stated  by  Nordmann,  but  still  the  observations  made  by 
him  upon  one  or  two  genera  leave  little  room  to  doubt  the  truth  of 
the  opinion,  as  regards  these  individuals  at  least.  Kroyer  considers 
that  the  Lerneadw  are  at  a  very  early  age  capable  of  breeding,  though 
it  is  not  yet  known  at  what  stage  of  development  exactly  they  become 
so.  Certain  it  is  we  see,  in  small  specimens  of  some  of  these  animals, 
small  ovaries  and  a  few  eggs  contained  in  them,  whilst  as  the  females 
increase  in  size  the  ovaries  become  larger  and  the  egg?  more  numerous. 
Burmeister  affirms  that  the  Lemcadce  only  propagate  once,  and  the 
ovary  continues  to  increase  in  size,  and  the  eggs  to  increase  in  number, 
till  they  become  mature,  and  that  then  the  parent  Lernea  has  played 
her  part.  Kroyer  doubts  this ;  and  the  opposite  opinion  holds  better 
with  the  analogy  of  the  other  Entomostracous  Crustacea.  But  upon 
this  point  direct  experiments  are  wanting. 

M.  Milne-Edwards  divides  the  Lerneadce  into  three  families,  charac- 
terised by  the  manner  in  which  these  parasites  attach  themselves  to 
their  prey.  Some  fix  themselves  by  means  of  great  brachiform  append- 
ages, united  together  towards  the  end,  and  terminated  by  a  horny 
median  bouton.  Others  adhere  by  their  jaw-feet,  which  are  armed  with 
very  strong  hooks.  Others  again  attach,  themselves  by  the  whole  head, 
which  is  furnished  for  this  purpose  with  horny  prolongations  of 
various  forms.  The  first  correspond  to  the  Lerneopoda  of  M.  de 
Blainville,  and  are  designated  as  Lerneopodians ;  the  second  have  the 
genus  Ckondracanthus  for  their  type,  and  form  M.  Milne-Edward's 
family  Chondracanthians ;  and  the  third  he  denominates  Lerneocerians, 
because  the  genus  Lcmcocera  belongs  to  that  family,  and  the  name 
recalls  one  of  their  principal  characters.  With  regard  to  the  establish- 
ment of  generic  divisions,  and  the  characters  of  species,  he  can  only, 
he  observes,  refer,  in  the  greater  number  of  instances,  to  the  mode  of 
organisation  in  the  females;  for  the  males  are  nearly  entirely  unknown 
to  him,  and,  in  his  descriptions,  the  females  are  designated,  unless 
the  contrary  is  specified. 

Chondracanthians. 
The  female  Chondracanthians  fix  themselves  upon  their  prey  by  the 
aid  of  small  anchor-like  jaw-feet  inserted  at  the  anterior  extremity  of 
the  head  and  under  the  front.  The  thoracic  appendages  do  not  serve 
for  the  same  use,  and  have  the  form  of  ordinarily  two-oared  feet  of 
extreme  smallness,  or  fleshy  lobes,  free  at  their  extremity,  and  not 
prehensile.  The  head  is  in  general  tolerably  distinct  from  the  thorax, 
and  nearly  always  carries  a  pair  of  antennae  and  two  pairs  of  unciform 
and  anchor-like  jaw-feet.  On  the  sides  of  the  mouth  may  be  ox-dinarily 
perceived  a  pair  of  appendages,  which  represent  the  second  pair  of 
jaw-feet,  and  which  are  sometimes  anchor-like,  similar  to  the  others, 
but  are  often  rudimentary.  The  mouth  is  sometimes  situated  very 
far  behind  the  anterior  jaw-feet,  and  is  armed  with  small  appendages 


representing  the  mandibles.  The  number  and  disposition  of  the 
appendages  corresponding  to  the  thoracic  feet  vary  ;  sometimes  two 
pairs  only  are  to  be  counted,  sometimes  three,  and  even  four.  The 
oviferous  tubes  spring  from  tho  posterior  edge  of  the  body,  so  that 
the  abdomen  is  rudimentary,  and  is  only  represented  by  one  or  two 
small  median  tubercles.  Tho  male  is  often  found  attached  under  the 
anus  of  the  female  :  he  is  extremely  small,  and  does  not  resemble  her 
in  the  least,  but  differs  little  from  the  males  of  the  succeeding 
family.  (Milne-Edwards.) 

Genera,  Selius,  uStkon,  Clavella,  Cycnus,  Tucca,  Pcniculus,  Lernan- 
thropus,  Ckondracanthus. 

Selius  consists  of  but  one  species  (S.  bilohus),  found  on  the  branch  i;o 
of  the  dotted  Polynoe ;  nor  does  jEtkon  comprise  more,  consisting 
only  of  jE.  quadratics,  fouud  on  a  Serranus,  and  about  a  line  in  length. 
Clavella  has  two  species — C.  Hippoglossi,  found  on  tho  Holibut,  and 
C.  Scari.  Cycnus  has  only  one  species  (ft  gracilis),  found  on  the 
branchiae  of  a  cod  fish;  and  this  is  the  case  with  Tucca,  which  has 
only  one  (T.  imprcssus),  found  on  Biodon  llystrix.  Peniculus  has  but 
one  (P.  Fistula),  found  on  Zeus  Aper.  Lemanthropus  consists  of  two 
species,  separated  by  M.  Milne-Edwards  into  two  sections — L.  pupa, 
found  on  a  Brazilian  Platax,  and  L.  paradoxus,  found  on  the  Mullets. 
M.  Milne-Edwards  remarks  that  L.  Musca  (De  Blainville),  found  ou  a 
Diodon  from  Manilla,  belongs  to  his  first  section. 

Ckondracanthus  is  separated  by  M.  Milne- Edwards  into  two  sections, 
with  sub-divisions,  and  contains  seven  species : — ft  comutus,  found  on 
several  flat-fish  (Plcuronectes) ;  ft  crassicornis,  found  on  a  wrasse ; 
ft  Solece,  found  on  soles ;  ft  Triglot,  found  on  gurnards  ;  ft  Merlucci 
(from  which  tho  ft  Xiphuc  of  Cuvier  does  not  appear  to  M.  Milne- 
Edwards  to  differ,  and  to  which  he  thinks  Lerncca  radiata  of  Miiller, 
found  in  tho  buccal  cavity  of  Corypkwnu  rupestris,  appears  to  be 
very  close);  C.Zei;  and  ft  Dclurochiana,  the  last  fouud  upon  tho 
Tunny. 


Ckondracanthus  cornutu*. 
a,  female,  magnified  after  Nordmann  ;  b,  male  seen  in  profile,  and  more  highly 
magnified  ;  c,  the  same  seen  from  below  ;  d,  head  of  the  female  seen  from  below  ; 

e,  mouth  still  more  highly  magnified. 


In  the  females  of  this  group  the  head  is  formed  nearly  as  in  the 
Chondracanthians,  that  is  to  say,  distinct  from  the  thorax,  furnished 
with  a  pair  of  autennse,  and  armed  with  two  pairs  of  anchor-like  jaw- 
feet  ;  but  the  anterior  jaw-feet  are  less  proper  for  serving  these  small 
Crustaceans  for  attaching  themselves  to  their  prey,  and  the  thorax, 
which  carries  neither  feet  nor  fleshy  appendages  similar  to  those 
which  represent  the  two  first  pairs  of  thoracic  members  in  tho  pre- 
ceding division,  give  origin  to  a  pair  of  very  large  brachiform  pro- 
longations, which  unite  together,  sometimes  at  their  base,  sometimes 
towards  their  extremity  only,  and  terminate  by  a  horny  button,  by 
the  aid  of  which  the  parasite  strongly  adheres  to  the  animal  on  which 
it  has  established  its  dwelling.  These  organs  of  adhesion  appear  to 
replace  the  first  pair  of  thoracic  limbs. 

The  male  of  only  a  small  number  of  Lerneopodians  is  known,  and 
where  known  differs  extremely  from  the  female.  He  has  the  body 
divided  into  two  very  distinct  parts ;  one  anterior,  the  cephalic,  which 
carries  the  antennae,  a  pair  of  anterior  unciform  jaw-feet,  the  sucker, 
and,  farther  back,  two  pairs  of  well-developed  appendages,  which 
represent  the  posterior  jaw-feet  and  the  arms  of  the  female,  but 
which  have  the  form  of  stout  hands  carried  on  a  cylindrical  peduncle, 
and  terminated  by  a  small  ill-formed  pincer.  The  young  undergo  tho 
ordinary  metamorphoses.  (Milne-Edwards.) 

There  are  six  genera  : — Basanistes,  Achtheres,  Brachiella,  Traclte- 
Hastes,  Lerneopoda,  and  Anchorella. 

Basanistes  comprises  two  species  : — B.  LTuchonis,  found  on  the  gill- 
cover  of  the  Huchen  (Salmo  Hucho),  and  B.  salmonea,  found  on  the 
Grayling.  M.  Milne-Edwards  states  that  Lerneopoda  Brongniartii 
(De  Blainville)  belongs  to  this  genus. 

Achtheres  consists  of  but  one  species  (A.  Percarum),  found  on  the 
fins  of  the  river  Perch  and  of  the  Sandra.    Length  about  two  lines. 

Brachiella  comprises  five  species,  distributed  into  two  sections,  with 
subdivisions  : — B.  Thynni  (length  about  ten  lines,  of  male  about  half 
a  line),  found  on  the  gills  of  the  Tunny ;  B.  impudica  (length  about 
four  lines,  of  male  about  a  third  of  a  line),  found  on  the  gills  of  tho 
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Haddock  (Gadus  /Eglejinus) ;  B.  bispinosa  (about  tlirco  lines  in  length 
inale  unknown),  found  on  the  gills  of  the  Sapphirino  Gurnard  (Trig/a 
Ilirundo)  ;  B.  rostrata,  closely  approaching  tho  preceding,  found  in 
the  Greenland  Seas  upon  I'lcnroiirctrs  pingu.i.i ;  and  /.'.  Ltiphii,  found 
on  the  gills  of  the  Sea-Devil,  Tcad-Fish,  or  Frog-Fish,  at  Naples. 

Tracheliastes  has  three  species,  divided  into  two  sections  : — T.  poly- 
colpus,  found  on  tho  fins  of  the  Chub  ;  T.  maculatus,  found  ou  the 
scales  of  the  Bream  ;  and  T.  Steliifer,  found  on  tho  branchial  arches  or 
within  the  mouth  of  Silurus  Glania. 


Tracheliastes  polycolpus.  Milne-Edwards, 
l    a,  female  magnified  and  seen  from  above;  b,  the  same  seen  on  the  side,  and 
deprived  of  the  ovifevous  bags  ;  c,  anterior  extremity  of  the  body  move  highly 
magnified;   d,  appendage  representing  the  second  pair  of  jaw-feet;  e,  man- 
dible ;  /,  larva  of  the  same  ;  g,  second  age  of  the  larva. 

Lerneopoda  consists  also  of  five  species,  divided  into  two  sections  :  — 
L.  stelLata,  found  on  the  fins  of  a  Sterlet  in  Norway ;  L.  elongata 
(about  two  inches  in  length),  found  fixed  to  the  eye  of  a  Shark  in  the 
Polar  Seas;  L.  Carpionis,  nearly  approaching  the  preceding,  found  on 
the  Salmon  in  the  north  of  Europe ;  L.  Galei  (length  about  three 
lines,  male  about  the  same  size),  found  on  the  fins  of  a  Tope  Shark 
(Milandre) ;  and  L.  obesa  (about  two  lines  in  length),  found  upon 
Squalus  Acanthias,  the  Picked- Dog,  or  Hound-Fish. 

M.  Milne-Edwards  thinks  that  L.  Dalmanni,  found  on  Raia  Bat  is, 
the  Skate  ;  L.  bicaudata  (about  two  lines  long),  found  on  the  Red 
Gurnard ;  and  L.  salmonea,  belong  to  this  genus.  The  last  species 
does  not  seem  to  M.  Milne-Edwards  to  be  determinable  specifically, 
and  he  makes  the  same  remark  on  the  Lerncea  found  by  Hermann  on 
the  Dace. 

Of  Anchorella  five  species  are  recorded,  distributed  into  two  sec- 
tions : — A.  emarginata  (about  six  lines  long),  found  upon  the  gills  of 
the  Wolf- Fish  (Anarrhicas  Lupm);  A.  brevicollis  (about  four  lines 
long),  found  fixed  on  the  anal  fin  of  the  Variable  Cod-Fish  (Gadus  cal- 
larias) ;  A.  ovalis  (about  two  lines  long),  found  upon  the  Red  Gurnard  ; 
A.  rugosa  (about  three  lines  long),  found  on  the  Wolf- Fish;  and  A. 
uncinata,  found  on  the  gills  of  divers  Gadi. 

M.  Milne-Edwards  is  of  opinion  that  Lerneomyzon  pyrifcrrmis  and 
L.  pinnarum  (De  Blainville)  belong  to  this  genus,  as  well  as  Lerncea 
adunca  of  Strom  and  L.  anomala  of  Abildgaard. 

Lerneocerians. 

The  female  Lerneocerians,  like  the  Chondracanthians,  fix  themselves 
to  their  prey  by  the  anterior  extremity  of  their  body  only,  and  have 
no  brachiform  thoracic  appendages  serving  for  this  purpose,  as  may 
be  seen  in  the  Lerneopodians ;  but  the  arming  of  their  mouth  is  far 
from  having  the  form  which  this  apparatus  offers  among  the  Chon- 
dracanthians, and  the  whole  head  of  the  parasite  is  plunged  in  the 
tissue  of  the  animal  on  which  it  establishes  its  dwelling,  and  is  there 
retained  by  horny  prolongations,  of  varied  form,  which  spring  from 
its  posterior  or  occipital  part.  In  general  the  head  is  not  very  distinct 
from  the  thorax,  and  seems  to  be  completely  deprived  of  antenna; ; 
the  mouth  is  armed  with  but  one  pair  of  jaw-feet,  which  are  simple 
and  unciform.  The  feet,  when  they  exist,  are  of  extreme  smallness, 
and  sometimes  no  trace  of  them  is  to  be  perceived.  The  portion  of 
the  trunk  which  is  situated  behind  tho  point  where  the  oviferous 
tubes  take  their  origin,  and  which  represents  the  abdomen,  is,  in 
peneral,  much  more  developed  than  in  the  other  females  of  the  same 
oidcr. 

The  male  of  the  Lerneocerians  is  unknown,  except  in  very  few 
species ;  and,  where  known,  seems  as  imperfect  as  that  of  the  Chon- 


draeanthiauH  |  his  body  is  globular,  offers  no  distinct  thorax,  and  doe* 
not  carry  rudiments  of  feet  behind  the  appendages  which  represent 
tho  jaw-feet.  Tho  metamorphoiscH  which  tho  young  undergo  are 
analogous  to  those  of  tho  other  LerneoceriaiiB.  (Milne-Edwards.) 

Genera. — Pcndla,  Lerneonema,  Lcrneoceru,  Lcrneea. 

Penel/a  consists  of  four  species,  divided  into  two  sections  : — P 
sagilta  (about  four  inches  long),  found  on  Lopliius  marmofttltt J  P. 
filosa,  and  P.  BlainviUU,  the  last  found  on  tho  Flying-Finh  {BaXHMtVt 
volitans) ;  and  P.  Sultana  (about  an  inch  long),  found  in  tho  month  of 
Caranx  A  scens-ionia. 

Lerneonema,  also  divided  into  two  sections,  comprises  three 
species  : — L.  Lesucrii  (about  two  inches  long),  found  in 
tho  American  Seas  upon  the  Flying- Fish ;  L.  monilaris 
(about  an  inch  long),  found  fixed  to  tho  sclerotic  coats 
of  the  eye  of  the  Sprat  (Clupea  Sprattus)  ;  and  L.  abdo- 
minalis  (about  twenty  lines  long). 

M.  Milne-Edwards  states  that  Lerneocera  SurriraHs 
(De  Blainville)  belongs  to  this  group,  and  that  it  much 
resembles  the  preceding  species,  but  is  distinguished  by 
the  brevity  of  the  abdominal  portion  of  the  body ;  and  ho 
is  of  opinion  that  the  genus  Spihyrion  of  Cuvier  is  too 
imperfectly  known  to  enable  him  to  determine  its 
natural  affinities,  though  it  appears  probable  to  M. 
Milnc-Edwards  that  its  place  is  between  Pcnella  and 
Lemma. 

Lerneocera  comprises  four  species,  divided  into  two 
sections  and  sub-divisions  : — L.  cyprinacea  (about  eight 
lines  long),  found  in  Sweden  on  Cyprinus  C'arassus  ; 
L.  esocina,  L.  cruciata,  found  in  Lake  Erie,  on  Cichla 
cenea  (Lesueur) ;  and  L.  radiata,  found  on  Clupea 
Tyrannus,  United  States  of  America. 

M.  Milne-Edwards  thinks  that  Lerncea  ocularis  of 
Cuvier  belongs  to  the  second  section  of  the  genus  Lti-neo- 
cera.    It  is  found  fixed  to  the  eye  of  Herrings. 

Lerncea  consists  of  two  species,  each  placed  in  a 
separate  section  : — L.  branchialis,  found  on  the  gills  of 
several  species  of  Gadi,  in  the  North  Sea ;  and  L.  mulli- 
cornis. 

M.  Milne-Edwards  states  that  L.  cyclopterina  is  distin- 
guished from  L.  branchialis  by  certain  tubercles  about 
the  head  and  neck.  He  remarks  that  M.  Kroyer  ha3 
represented  it  without  horns,  but  he  thinks  that  arose 
from  the  mutilation  of  the  animal  observed  by  M. 
Kroyer.  This  parasite  is  found  in  the  Greenland  Seas 
on  Cyclopterus  spinosus. 

The  subjoined  cut,  from   Sowerby's  *  Miscellany,' 
shows  the  external  appearance  of  a  sprat  infested  by 
these  Lerneans.  Mr.  Sowerby  names  the  parasite  Lernea  jjilnerEdwards 
Sprattce  (Lerncea  Spratti).  These  crustaceans  are  stated 
to  be  luminous  at  night ;  and  the  fishermen  say  that  the  shoal  is  often 
headed  by  fish  so  infested,  which  they  call  Lanthorn  Sprats. 


Lerneonema 
tnonilaris, 
magnified. 


Lerneans  in  situ  on  a  Sprat. 

The  following  is  Dr.  Baird's  arrangement  of  the  British  species  of 
this  family  :— 

Tribe  I. — Anchorastomacea. 
Females. — Attached  to  their  prey  by  means  of  their  foot-jaws,  which 
are  stout  and  armed  with  strong  hooks.  One  pair  of  antennae  ;  gene- 
rally very  distinct.  Thoracic  feet  nearly  rudimentary,  or  represented 
by  appendages  of  considerable  size,  but  differing  in  form  from 
ordinary  feet. 

Males. — Free  and  unattached ;  very  small,  and  differing  totally  in 
appearance  from  the  females. 

Family  Chondracanthidce. 
Organs  representing  thoracic  feet,  in  form  of  considerable-sized, 
cartilaginous-looking,  not  articulated  appendages;   generally  three 
paire  in  number.    Three  pairs  of  foot-jaws. 

Genus  1. — Chondracanthus. 
Two  pairs  of  foot-jaws  prehensile,  the  third  nearly  rudimentary 
Appendages  of  thorax  representing  the  feet,  in  form  of  digitated,  but 
not  articulated,  and  not  setiferous  lobe3  or  tubercles.    Oviferous  tubes 
very  short,  broad,  and  flattened. 
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C>  Zei.  Body  short,  and  rather  thick.  Head  rounded ;  antennee 
short,  and  rather  broad  ;  neck  narrow,  short.  Thorax  carrying  on  the 
under  surface  two  pairs  of  small  appendages,  each  consisting  of  three 
divisions  or  fingers,  and  furnished  laterally  with  three  pairs  of  longer 
prolongations,  of  many  divisions,  the  terminal  one  on  each  side  larger 
than  the  others,  and  embracing  the  oviferous  sacs ;  the  upper  part  of 
the  thorax  is  covered  with  short,  conical,  sharp-pointed  spines. 
Abdomen  rudimentary.  Oviferous  sacs  flattened,  containing  many 
small  ova. 

It  is  found  adhering  to  the  gills  of  the  Zeusfdber. 

Genus  2. — Lernenloma. 

Foot-jaws  and  thoracic  appendages  as  in  Chondracanthus.  Oviferous 
tubes  long,  either  club-shaped  and  stout  or  slender  and  twisting. 

1.  L.  cornuta.  Female: — Head  oval,  rather  elongated;  antennas 
flattened,  of  considerable  size,  and  projecting.  Thorax  elongated, 
club-shaped ;  anterior  portion  narrow  for  about  a  third  of  its  length, 
the  other  two-thirds  much  broader,  and  terminating  posteriorly  in  two 
sharp  lateral  tubercles  of  moderate  length,  and  a  middle  one  repre- 
senting the  abdomen,  which  is  nearly  quite  rudimentary.  Two  pairs 
only  of  thoracic  appendages  are  visible,  occurring  at  the  upper  portion 
of  the  narrow  part,  each  divided  into  two  digitations,  and  situated 
at  a  short  distance  from  each  other.  The  oviferous  sacs  are  of  con- 
siderable size,  cylindrical,  and  about  two-thirds  the  length  of  the  body. 
Length  nearly  3  lines. 

Male : — Somewhat  pyriform  in  shape.  Head  very  large,  swollen. 
Thorax  conical,  divided  into  five  segments,  and  terminated  by  a  rudi- 
mentary abdomen  armed  with  two  small  hooks.  Antenna)  slender, 
setaceous,  projecting  from  the  anterior  extremity  of  the  head,  and 
underneath  them  a  pair  of  hook-shaped  foot-jaws.  Mouth  situated 
far  back,  and  provided  with  mandibles ;  and  behind  the  mouth  two 
other  pairs  of  foot-jaws  are  visible.  Following  these  we  observe  two 
pairs  of  setiferous  tubercles  representing  the  feet.  Length,  a  quarter 
of  a  line. 

It  is  found  on  the  branchia?  of  a  sole. 

2.  L.  asellina.  Female  : — Body  somewhat  square-shaped.  Head 
small,  and  situated  at  the  end  of  a  long  and  slender  neck ;  it  is 
rounded  at  the  anterior  extremity,  and  a  little  below  the  antennas 
exhibits  on  each  side  a  round  lobe  or  tubercle.  The  antennas  and 
foot-jaws  are  very  small.  The  neck  nearly  equals  in  length  the  rest 
of  the  body.  The  thorax  is  broad,  and  of  a  somewhat  quadrangular 
shape,  with  a  deep  indentation  on  each  side  about  the  middle  of  its 
length.  On  the  upper  half  we  see  two  pairs  ofi  prolongations  or 
appendages,  each  divided  into  three  digitations ;  and  on  the  lower 
half  there  are  three  smaller  appendages,  but  simple,  not  digitated. 
The  posterior  angles  of  the  thorax  are  prolonged  also  into  short  horns 
or  appendages,  which  are  also  simple.  The  abdomen  is  in  form  of  a 
short  tubercle,  with  a  rounded  blunt  point.  The  oviferous  sacs  are 
of  about  the  length  of  the  whole  animal,  of  considerable  size,  and 
cylindrical. 

The  male  is  similar,  according  to  Milne-Edwards,  to  that  of 
Chondracanthus  (Lernentoma)  cornulus. 

It  is  found  attached  to  the  branchiae  of  the  Triglce. 

3.  L.  Lophii.  Female  : — Body  rather  elongate,  and  somewhat 
gibbous.  Head  small,  having  on  each  side  a  small  horn-shaped 
appendage  directed  a  little  obliquely  backwards.  Antennas  small, 
conical,  and  slightly  curved.  Thorax  divided  into  four  portions  by  as 
many  contractions.  The  first  narrow  like  a  neck,  having  on  the  upper 
portion  a  short  spine,  and  on  the  under  surface  a  pair  of  appendages 
or  prolongations  of  two  divisions  or  digitations ;  the  second  is  some- 
what quadrilateral,  wTith  on  the  middle  line  of  the  back  two  conical 
tubercles  and  on  the  sides  two  others,  the  upper  pair  the  longer,  and 
having  on  the  under  surface  a  pair  of  appendages  of  two  digitations ; 
the  third  part  is  larger  than  the  preceding,  and  has  the  same  tubercles 
and  prolongations,  and  in  addition  a  small  spine  on  the  superior 
portion,  and  in  the  mesial  line  of  the  under  surface ;  the  fourth 
portion  is  rather  the  largest,  with  two  horns  or  tubercles  on  the 
upper  surface,  a  third  on  the  median  line  of  the  under  surface,  and 
on  each  side  a  long  terminal  prolongation,  rather  blunt.  Abdomen 
in  form  of  a  short  tubercle  in  the  centre  of  the  posterior  part  of  the 
thorax.  Oviferous  tubes  very  long,  slender,  and  twisted.  Length, 
6i  lines ;  breadth,  1\  lines. 

The  male  is  very  similar  to  that  of  the  Chondracanthus  cornutus 
already  described. 

It  is  found  on  the  Lophius  piscatorius,  in  the  pouches. 

Tribe  II. — Anchor ■acarpacea. 

Attached  to  their  prey  by  means  of  two  long  appendages  which 
arise  from  the  thorax.  They  unite  together  either  at  the  base  or  near 
the  tip  only,  and  terminate  there  in  a  rounded  knob  like  a  button,  by 
means  of  which  the  animal  maintains  its  hold  of  the  part  to  which  it 
has  attached  itself.  No  thoracic  feet,  or  they  are  represented  by  these 
arm-shaped  appendages. 

Males  in  general  differ  very  much  in  appearance  from  the  females, 
being  greatly  smaller  and  unattached. 


Family  I. — Lerneopodadm. 
Arm-shaped  appendages  long,  wide  apart  from  each  other  at  their 
base,  and  united  only  at  the  tip. 

Genus  Lerneopoda. 

Female. — Body  generally  elongated,  oval.  Head  short  and  thick. 
Two  pairs  of  foot-jaws,  well-developed,  and  placed  near  each  other. 
External  ovaries  of  moderate  length  and  cylindrical. 

Male. — Body  divided  into  two  nearly  equal  portions  of  an  ovoid 
shape ;  one  representing  the  head,  the  other  the  thorax.  Much 
smaller  than  the  female. 

1.  L.  donyata.  The  head  is  very  distinct,  of  a  horny  texture, 
ovate,  depressed,  broad  at  the  base,  and  obtusely  pointed  in  front, 
resembling  very  much  the  shape  of  the  body  of  the  common  Spider- 
Crab.  The  second  pair  of  foot-jaws  is  large  and  well  developed, 
consisting  of  a  large  rounded  oval  basal  joint,  and  a  more  slender 
curved  hooked  terminal  one,  with  a  pretty  strong  tooth  on  its  inner 
edge.  The  head  is  united  to  the  body  by  a  short  narrow  neck ;  the 
thorax  is  long  and  narrow,  of  a  somewhat  club-shaped  form,  and 
gives  origin  to  two  long  cylindrical  arms,  which  considerably  exceed 
the  length  of  the  body.  At  the  posterior  portion,  which  is  somewhat 
truncate,  we  see  two  small  lobes ;  and  on  each  side  of  these  spring 
the  ovaries,  which  are  about  the  length  of  the  entire  body,  thick, 
straight,  and  cylindrical. 

Length  of  whole  animal  nearly  3  inches.  Head,  one  line  and  three- 
quarters.  Body,  7.J  lines.  Arms,  one  inch  and  one  line.  Ovaries,  one 
inch  and  one  line  and  a  half. 

A  specimen  of  this  arctic  species  was  found  attached  to  the  eye  of 
a  shark  caught  on  the  English  coast,  and  brought  to  London  in  the 
winter  of  1848. 

2.  L.  yalei.  Female  : — The  head  is  oval,  depressed,  and  of  a  hard 
horny  substance ;  the  thorax  is  long,  rather  slender,  and  somewhat 
cylindrical,  narrow  where  it  is  attached  to  the  head,  and  broadest  at 
its  posterior  extremity.  The  arms  are  slender,  and  nearly  the  length 
of  the  thorax.  At  the  posterior  extremity  of  the  body  are  two  small 
lobes,  between  which,  on  the  middle  line,  is  a  email  tubercle  repre- 
senting the  abdomen.  Ovarian  tubes  of  moderate  length,  not  quite 
equal  to  the  length  of  the  thorax. 

Length  of  the  whole  body,  including  arms,  about  three-fourths  of 
an  inch. 

Male  : — Body  divided  into  two  portions,  of  an  ovoid  form,  and 
nearly  of  equal  size  ;  the  upper  half  represents  the  head,  and  carries 
a  pair  of  autenuas,  and  two  pairs  of  foot-jaws  of  considerable  magni- 
tude ;  the  lower  half,  representing  the  thorax,  has  at  its  posterior 
extremity  two  sub-globular*  appendages  a  little  longer  than  those  in 
the  female. 

The  female  was  found  attached  to  the  cavity  posterior  to  the  vent 

of  the  Hqualus  yaleus. 

3.  L.  salmonca.  Linnseus's  description  of  this  species,  as  far  as  it 
goes,  is  very  good  : — "  Body  ovate  ;  thorax  obcordate ;  the  two  arms 
linear,  approximated."  The  head  is  rather  small,  somewhat  bulging 
out  at  the  back  part,  broader  there,  and  rather  sharp-pointed  at  the 
anterior  extremity.  From  the  base  of  the  head  spring  the  two  arms, 
which  are  rounded,  and  slightly  shorter  than  the  body.  The  thorax 
is  pyriform  and  short,  and  at  its  lower  extremity  we  see  two  minute 
eminences.  The  ovarian  tubes  are  of  considerable  thickness,  cylin- 
drical, and  about  the  same  length  as  the  whole  animal. 

The  colour  of  the  animal  is  white.    Length  about  half  an  inch. 
It  is  found  in  the  gills  of  the  Salmon,  iu  the  London  markets. 

Family  II. — Anchorellada. 
Arm-shaped  appendages  very  short,  and  united  to  each  other  from 
the  base,  so  as  to  resemble  a  single  organ. 

Genus  Anchorella. 

Female  :— Body  in  general  short,  and  somewhat  swollen.  Head 
small,  and  situated  at  the  extremity  of  a  long  neck,  which  is  generally 
curved  backwards.  Two  pairs  of  foot-jaws  well  developed,  and  a 
third  rudimentary.  AntennEe  rudimentary.  Ovarian  tubes  of  mode- 
rate length,  and  cylindrical. 

The  male  differs  in  appearance  very  much  from  the  female,  and  is 
very  small. 

1.  A.  uncinata.  Female:  —  The  body  of  the  animal  is  thick, 
oblong,  of  a  milk-white  colour,  smooth,  and  opaque.  Head  very 
small,  situated  at  the  extremity  of  a  long  slender  neck,  which  has  a 
wrinkled  appearance,  and  is  nearly  the  length  of  the  thorax.  The 
arms  spr-iug  from  the  upper  portion  of  the  thorax,  and  are  rather 
short,  terminating  in  a  rounded  knob  or  button.  At  the  posterior 
portion  of  the  thorax  there  is  on  the  middle  line  a  small  protuberance 
representing  the  abdomen.  The  ovarian  tubes  are  cylindrical, 
straight,  smooth,  and  about  the  length  of  the  body.  Length  from 
6  to  8  lines. 

Male  :  —  Body  globular,  terminated  in  front  by  a  small  conical 
eminence,  at  the  extremity  of  which  is  the  mouth,  and  having  at  its 
base  one  pair  of  rudimentary  appendages,  and  a  pair  of  rudimentary 
foot-jaws.    On  the  middle  of  the  body,  on  the  inferior  surface,  thero 
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are  two  pairs  of  largo  hooked  claw-liko  members.  Length,  one-fourth 
of  a  line. 

The  female  fixes  itself  to  the  fins  and  gill-covers  of  the  Cod  and 
Haddock,  and  is  most  probably  tho  most  common  species  of  our  seas. 
(Johnston.) 

2.  A.  ruyosa.  Body  nearly  of  a  square  shape,  a  little  einargiiiati'd 
on  each  side.  Head  small;  neck  slender,  and  nearly  cylindrical.  A 
rounded  tubercle  on  tho  middle  line  represents  tho  abdomen.  0 varied 
rather  larger  than  the  thorax,  nearly  cylindrical,  or  slightly  club- 
shaped.    Length,  about  3  lines. 

Found  in  the  mouth  of  tho  Qadus  ccllarius. 

Tribe  III. — Anchoraccracea. 
Females: — Attached  to  their  prey  by  tho  anterior  extremity  of 
their  body  only,  thrusting~the  entire  head  into  tho  tissues  of  tho 
animal  to  which  they  adhere,  and  being  retained  there  by  means  of  a 
kind  of  horns,  which  aro  various  in  form,  and  spring  from  tho  poste- 
rior part  of  the  head.  No  antenna;.  Only  one  pair  of  foot-jaws, 
which  is  simple  and  hooked.  Feet  either  very  small  or  often  wanting 
altogether. 

Males: — Very  small.  Body  glol  "ilar,  and  more  imperfect  than  in 
the  preceding  tribes,  having  no  distinct  thorax,  and  no  rudiments  of 
feet  behind  the  appendages  which  represent  the  foot-jaws. 

Family  I. — Penelladce. 
Several  pairs  of  feet  situated  on  the  under  surface  of  the  body  near 
the  head,  but  very  small  and  rudimentary. 

Genus  Lernconema. 
Body  long,  slender,  narrowed  anteriorly  in  the  form  of  a  neck, 
■which  is  terminated  by  a  swollen  head  furnished  with  two  or  three 
simple  curved  horn-shaped  appendages.  Abdominal  portion  of  body 
of  inconsiderable  length,  and  simple.  Oviferous  tubes  long  and 
slender. 

1.  L.  spratta,  the  Eye-Sucker.  Body  slender,  considerably  larger  at 
the  posterior  extremity.  Head  of  tolerable  size,  rounded,  and  pro- 
Tided  with  two  narrow  rather  hooked  horns  at  its  back  part, 
directed  backwards.  The  head  is  connected  to  the  body  by  means 
of  a  long  and  very  slender  cylindrical  neck,  which  is  furnished  with 
about  a  dozen  constrictions,  which  make  this  part  of  the  body  appear 
as  if  it  were  beset  with  an  equal  number  of  rings  or  knobs. 

A  short  distance  beneath  the  head  it  is  very  narrow,  gradually 
increasing  in  size  as  it  joins  the  body.  Abdominal  portion  small, 
blunt,  and  obliquely  truncate.  The  ovarian  tubes  are  very  long  and 
slender,  about  as  long  again  as  the  whole  body  of  the  animal.  Length 
of  the  body  about  an  inch  ;  ovaries  one  inch  and  a  half. 

It  is  found  attached  to  the  eyes  of  Sprats. 

2.  L.  encrasicoli.  Body  cylindrical,  shorter  than  the  preceding,  and 
of  about  the  same  size  at.  both  extremities.  The  neck  is  long  and 
slender,  quite  smooth,  and  destitute  of  the  constrictions  which  mark 
so  decidedly  the  preceding  species.  The  neck  is  white,  and  the  body 
is  of  a  brown  horny  colour. 

The  abdomen  is  like  that  of  the  preceding,  and  the  ovarian  tubes 
are  long  and  slender,  at  least  twice  the  length  of  the  body.  Turton 
describes  the  ovaries  as  "  clear  white."  Perhaps  they  may  be  so  in 
the  living  animal,  but  in  the  specimens  preserved  in  spirits  they  are 
of  exactly  the  same  colour  as  the  body.  In  one  specimen  however 
one  of  the  tubes  is  broken,  and  the  ova  have  escaped,  and  in  this  the 
tube  is  white.  Length  of  the  body  about  half  an  inch;  ovaries  fully 
one  inch. 

It  is  found  attached  to  the  bodies  of  the  Clupea  encrasicolus  and 
05  sprattus. 

Family  II. — Lerntoccradce. 
No  vestiges  of  feet  on  under  surface  of  body,  nor  any  appendages 
representing  them. 

Genus  1. — Lemeocera. 

Body  long  and  slender ;  head  furnished  with  horn-shaped  append- 
ages, which  are  simple  and  symmetrical  in  form.  Ovarian  tubes 
straight,  and  of  moderate  length.    Abdomen  very  small. 

L.  cyprinacea.  Head  furnished  with  four  horn-shaped  appendages, 
which  are  somewhat  long  and  slender.  The  two  outer  or  posterior 
are  bifurcated  ;  the  anterior  simple. 

The  thorax  is  very  slender  anteriorly,  forming  a  long  neck,  but 
becomes  much  broader  posteriorly,  and  when  it  terminates  in  the 
small  abdomen  appears  obliquely  truncate.  The  oviferous  tubes  are 
cylindrical,  and  rather  long.  The  length  of  the  whole  animal  is 
about  8  lines. 

It  is  found  on  the  sides  of  the  Carp,  Bream,  and  Roach,  in  many  of 
our  ponds  and  rivers,  in  great  abundance. 

Genus  2. — Lemea. 
Body  more  or  less  twisted,  and  outrd  in  appearance.  Head  furnished 
<vith  horn-shaped  appendages,  which  are  irregularly  branched.  Ovarian 
lubes  twisted  into  round  masses,  and  placed  under  the  posterior  portion 
of  the  body.    Abdomen  of  considerable  size. 

NAT.  HI8T.  DIV.  VOL.  III. 


Tho  genus  Lernea  is  now  restricted  within  very  small  limits.  Kntab- 
lished  by  LimUBUI  upon  tho  L.  brunchi't/is,  it  is  at  tho  present  day 
confined  to  that  species  aud  ono  or  two  others. 

L.  branchial  ia.  Head  rounded,  and  furnished  with  throe  horn- 
shaped  appendages,  each  of  which  is  divided  at  the  tip  into  three 
short  branches. 

Tho  anterior  portion  of  tho  thorax  is  long,  cylindrical,  and  very 
slender,  like  a  long  narrow  neck,  while  the  body  itself  is  very  09000 
swollen  in  the  middle,  and  abruptly  twisted  upon  itself  in  the  form 
of  tho  letter  S. 

The  abdominal  portion  of  the  body  is  long,  blunt  at  the  extremity, 
and  of  considerable  size.  The  ovarian  tubes  aro  slender,  and  very 
much  twisted. 

Tho  whole  animal  is  about  an  inch  and  a  half  in  length,  and  is  of  a 
very  firm  consistence,  being  hard  and  homy. 
It  is  found  on  tho  gills  of  the  Cod. 

(Baird,  History  of  British  ErUoniostraca ;  Milno-Edward-<,  lllstoirc 
Naturelle  des  Cruslaccs.) 
LESTRIS.  [Larid^.1 
LETTUCE.  [Lactucja.] 
LEUC/ETIIIOPES.  [Albinos.] 

LEUCHTENBERGITE,  a  Mineral  occurring  in  large  but  not  per- 
fectly developed  crystals  in  the  form  of  the  rhomboid.  Colour  yel- 
lowish in  masses,  but  in  thin  lamiine  white.    The  texture  lamellar. 


Lustre  pearly.  Transparent  in  small  crystals.  Hardness  between 
calc-spar  and  selcnite;  is  impressed  by  the  nail.  Feels  greasy.  Spe- 
cific gravity  2'71.  It  is  found  in  the  Schischminsk  mines  in  tho  district 
of  Slatoust.    The  following  is  its  analysis  by  Komoneu  : — 

Silica  34-23 

Alumina  16'31 

Magnesia  35-60 

Peroxide  of  Iron  3'33 

Lime   .      .   l-75 

Water   8'68 
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LEUCI'SCUS,  a  genus  of  Fishes  of  the  family  Cyprinidw,  and 
section  Abdominalcs.  This  genus,  which  was  established  by  Klein, 
contains  numerous  species,  of  which  the  Roach,  Dace,  and  Bleak 
afford  familiar  examples.  The  characters  which  distinguish  them 
from  others  of  the  Cyprinidw,  or  Carp  tribe,  consist  in  the  compara- 
tive shortness  of  the  dorsal  and  aual  fins,  and  the  want  of  strong 
spiny  rays  at  the  commencement  of  either,  the  simple  lips,  and 
deficiency  of  barbules  about  the  mouth.  The  various  species  of 
Leuciscus  are  divided  into  two  sections,  according  to  the  position  of 
the  dorsal  fin.  Firstly,  those  in  which  this  fin  is  situated  immediately 
above  the  ventral,  as  in  the  Roach,  Dace,  &c,  and,  secondly,  those 
species  in  which  the  dorsal  fin  is  placed  above  the  space  intervening 
between  the  ventrals  and  anal,  as  in  the  Chub,  Rud,  Bleak,  &c. 

L.  rutilus,  Cuvier,  the  Roach,  is  common  in  most  parts  of  Europe, 
swims  in  large  shoals,  and  frequents  rivers,  lakes,  &c.  ;  preferring 
somewhat  still  and  deep  waters,  feeding  upon  worms  and  aquatic 
vegetables.  It  usually  attains  from  12  to  15  inches  in  length.  The 
length  of  the  head,  compared  with  the  whole  length  of  the  fish  is  as 
one  to  five  ;  the  depth,  at  the  commencement  of  the  dorsal  fin,  is  to 
the  body  alone  (without  the  head  or  tail)  as  two  to  five.  The  number 
of  the  fin-rays  are — dorsal,  12;  pectoral,  17;  ventral,  9;  anal,  13; 
and  caudal,  19.  The  scales  are  large,  and  the  number  forming  the 
lateral  line  is  43  :  the  number  of  scales  in  the  oblique  line  is  11 ;  the 
colour  of  the  back  and  tipper  part  of  the  head  is  bluish-green  or  dusky 
green,  becoming  lighter  on  the  sides  of  the  body,  and  shaded  into 
silvery-white  on  the  belly.  The  dorsal  and  caudal  fins  are  dusky, 
tinged  with  red ;  the  anal,  pectoral,  and  ventral  fins  are  bright-red ; 
the  irides  bright-yellow. 

L.  vulgaris,  Cuvier,  the  Dace,  is  more  slender  and  elongated  than 
the  Roach  ;  the  scales  are  proportionately  smaller ;  the  mouth  is 
more  deeply  cleft,  and  the  eye  is  not  so  large.  The  length  of  the 
head  compared  with  that  of  the  head  and  body,  not  including  the 
tail,  is  as  two  to  nine  ;  the  depth  of  the  body,  compared  to  the  whole 
length,  is  as  one  to  five.  The  number  of  scales  composing  the  lateral 
line  is  52  :  there  are  eight  scales  in  the  oblique  line  above  it,  and 
below  the  lateral  to  the  ventral  fin  there  are  four.  The  dorsal  fin 
commences  rather  behind  the  middle  of  the  body,  whereas  in  the 
Roach  it  is  exactly  half  way  between  the  nose  and  the  base  of  the 
tail  fin.  The  colouring  of  the  upper  part  of  the  head  and  back  is 
dusky-blue,  becoming  paler  on  the  sides  of  the  body,  and  shaded  into 
silvery-white  on  the  belly.  The  dorsal  and  caudal  fins  are  pale-brown  ; 
the  pectoral,  ventral,  and  anal  are  almost  white,  but  tinted  with  pale- 
red.  The  fin-rays  are — dorsal,  9;  pectoral,  16;  ventral,  9;  anal,  10; 
and  caudal  19.  The  habits  of  the  Dace  are  very  similar  to  those  of 
the  Roach.  It  is  found  in  Italy,  France,  and  Germany,  as  well  as 
our  own  country,  generally  frequenting  the  deep  clear  water  of  quiet 
streams. 

"  L.  Dobula,  Cuvier,  the  Dobule,"  says  Mr.  Yarrell,  "  is  found  in 
the  Oder,  the  Elbe,  the  Weser,  and  the  Rhine,  as  well  as  in  the  smaller 
streams  which  run  into  them."  As  yet  however  but  one  specimen 
has  been  found  in  this  country,  and  was  fortunately  caught  by  the 
author  of  the  '  History  of  British  Fishes,'  while  fishing,  in  the  month 
of  August,  1831,  in  the  Thames,  below  Woolwich.    It  is  of  a  slender 
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form,  and  the  scales  are  of  moderate  size,  50  forming  the  lateral  line, 
above  which  there  are  7  in  an  oblique  line  under  the  dorsal  fin,  and 
below  the  lateral  line  there  are  4.  The  length  of  the  head,  compared 
with  that  of  the  head  and  body  alone,  is  as  two  to  nine,  and  the  depth 
of  the  body  is  equal  to  the  length  of  the  head.  The  dorsal  fin  com- 
mences about  half-way  between  the  anterior  edge  of  the  eye  and  the 
base  of  the  tail-fin.  The  colouring  is  the  same  as  in  the  Dace,  except- 
ing that  the  pectoral,  ventral,  and  anal  fins  are  pale  orange-red.  In 
the  number  of  the  fin-rays  it  agrees  with  the  Dace. 

L.  Lancastricnsis,  Yarrell,  the  Graining.  Pennant  appears  to  be 
the  first  author  who  noticed  this  fish,  but  its  characters  were  never 
clearly  defined  until  Mr.  Yarrell's  account  appeared  in  the  '  Transac- 
tions of  the  Linnean  Society,'  vol.  xvii.,  p.  7,  pi.  2,  fig.  1.  M.  Agassiz 
having  examined  the  species  when  in  England,  immediately  recognised 
it  as  an  inhabitant  of  some  of  the  lakes  of  Switzerland.  In  this 
country  it  appears  to  be  chiefly,  if  not  wholly,  confined  to  the  Mersey 
and  some  streams  connected  with  that  river,  where  it  is  met  with  in 
considerable  abundance. 

The  adult  Graining  is  from  about  7  to  9  inches  in  length  :  tho 
length  of  the  head,  compared  to  the  whole  length  of  the  body  and 
tail,  is  as  one  to  six ;  and  the  depth  of  the  body,  compared  to  the 
whole  length,  as  one  to  five  ;  the  nose  is  more  rounded  than  in  the 
Dace,  the  eye  is  rather  larger  ;  the  pre-operculum  is  less  angular,  tho 
dorsal  line  is  less  convex,  and  the  scales  are  rather  larger  and  wider. 
The  dorsal  fin  commences  exactly  half-way  between  the  point  of  the 
nose  and  the  base  of  the  tail-fin.  There  are  48  scales  in  the  lateral 
line,  those  in  the  oblique  line  from  the  dorsal  fin  to  the  lateral  line 
are  8  in  number,  and  below  this  line  to  the  ventral  fins  there  are  4. 
The  top  of  the  head,  the  back,  and  upper  part  of  the  sides  are  of  a 
pale-drab  colour  tinged  with  bluish-red,  separated  from  the  lighter- 
coloured  inferior  parts  by  a  well-defined  boundary-line.  The  irides 
are  yellowish-white ;  cheeks  and  gill-covers  shining  silvery- white,  tinged 
with  yellow;  all  the  fins  pale  yllowish-white.  The  fin-rays  are — 
dorsal,  9  ;  pectoral,  17  ;  ventral,  10;  anal,  11  :  .and  caudal,  19. 

L.  Idus,  Cuvier,  the  Ide,  a  species  which  is  found  in  Norway,  Sweden, 
Denmark,  Russia,  and  some  other  parts  of  Europe,  is  said  to  have 
been  taken  at  the  mouth  of  the  Nith.  Its  form  is  somewhat  bulky, 
compared  with  the  other  species  here  described.  "  The  head  is  large, 
and  appears  somewhat  truncated  ;  the  muzzle  blunt ;  the  mouth  small, 
without  teeth,  as  is  the  case  also  with  the  other  species  of  this  exten- 
sive family  ;  the  upper  jaw  rather  the  longer ;  the  eye  of  moderate 
Bize ;  the  dorsal  line  convex  ;  abdominal  line  almost  straight ;  the 
scales  of  the  body  large ;  the  lateral  line  curved  in  its  descent  from 
the  upper  edge  of  the  operculum  to  the  centre  of  the  body.  The  fin- 
rays  in  number  are— dorsal,  10;  pectoral,  17  ;  ventral,  11  ;  anal,  13; 
caudal,  19  ;  vertebra;,  41. 

"  In  colour  the  irides  are  straw-yellow,  the  pupils  black ;  forehead, 
nape,  and  back,  very  dark  bluish-black ;  the  sides  bluish-gray  ;  the 
belly  white ;  pectoral  fin  orange ;  ventrals  immediately  under  the 
dorsal  fin,  red  in  the  middle,  the  first  and  last  rays  white ;  base  of 
the  anal  fin  white,  the  other  part  red  ;  dorsal  fin  and  tail  gray ;  all  the 
rays  branched."  (Yarrell.) 

L.  Cephalus,  Flem.,  the  Chub,  is  of  a  moderately  elongated  and 
thick  form.  The  greatest  depth  of  the  body  is  contained  four  times 
and  a  half  in  the  entire  length,  and  the  thickness  is  equal  to  two-thirds 
of  the  depth.  The  muzzle  is  somewhat  obtuse,  and  the  gape  large. 
The  scales  are  large;  the  number  forming  the  lateral  line  is  44. 
Above  this  there  are  6  scales  in  the  oblique  line  to  the  dorsal  fin  ;  and 
below  the  lateral  line  there  are  3  in  the  oblique  line  to  the  ventral  fin. 
The  dorsal  fin  commences  half-way  between  the  point  of  the  nose  and 
the  base  of  the  tail-fin ;  and  the  ventral  commences  in  the  same 
vertical  line  as  the  dorsal.  The  fin-rays  are — dorsal,  10  ;  pectoral,  16 ; 
ventral,  9;  anal,  11  ;  and  caudal,  19.  The  colour  of  the  upper  parts 
is  dusky-green,  the  sides  of  the  body  and  belly  silvery-white ;  the 
lateral  scales  are  dotted  with  black  :  on  the  cheeks  and  gill-covers 
there  is  a  golden  hue  ;  the  irides  are  very  pale  yellow ;  dorsal  and 
caudal  fins  dusky  ;  pectorals  pale  ;  anal  and  ventral  fins  tinged  with 
red,  with  the  exception  of  the  two  or  three  last  rays. 

The  Chub  is  common  in  many  of  the  rivers  of  this  country,  often 
frequenting  holes  near  the  roots  of  trees.  It  lives  upon  insects  aud 
worms,  spawns  in  April  and  May,  and  rarely  attains  a  weight 
exceeding  five  pounds. 

The  remaining  species  of  Zeuciscus  belong  to  the  second  division; 
that  is  to  say,  they  have  the  dorsal  fin  placed  above  the  intervening 
space  between  the  anals  and  the  ventral. 

L.  crythrophthalmus,  Cuvier,  the  Rudd,  or  Red-Eye,  somewhat 
resembles  the  Roach  in  form  ;  its  body  however  is  higher  and  thicker, 
and  is  distinctly  raised  at  the  fore  part  of  the  dorsal  fin,  so  as  to  form 
an  obtuse  angle.  The  greatest  depth  of  the  body  is  rather  more  than 
one-fourth  of  the  entire  length,  and  the  head  is  one-fifth  ;  the  thickness 
is  not  half  the  depth.  The  snout  is  obtuse,  the  mouth  small,  the 
lower  jaws  slightly  exceeding  the  upper  in  length.  The  scales  are 
large  :  the  number  contained  in  the  lateral  line  is  about  forty.  In  an 
oblique  line  ascending  to  the  dorsal  fin  there  are  seven,  and  below  the 
lateral  line  to  the  ventral  there  are  four.  The  dorsal  fin  commences 
half-way  between  the  point  of  the  nose  and  the  end  of  the  shorter 
tail-rays.  The  fin-rays  are — dorsal,  10;  pectoral,  15;  ventral,  9; 
anal,  13 ;  caudal,  19.    The  upper  parts  are  of  an  olivaceous  colour 


tinged  with  green  and  blue ;  the  sides  and  the  belly  golden-orange ; 
irides  orange-red;  dorsal  and  caudal  fins  dusky;  pectorals  pale; 
anal  and  ventrals  tinged  with  red,  excepting  two  or  three  of  the 
last  rays. 

The  Rud  is  found  not  uncommonly  in  rivers  and  other  deep  waters 
in  various  parts  of  England.  It  spawns  in  April  or  May,  and  feeds 
upon  worms,  Mollusca,  and  vegetable  substances. 

L.  cmruleus,  Yarrell,  the  Azurine,  a  beautiful  species,  first  described 
by  Mr.  Yarrell,  from  specimens  received  from  Knowsley  in  Lancashire, 
approaches  the  Roaoh  in  shape,  but  is  more  tapered  anteriorly  and 
posteriorly,  and  is  at  once  distinguished  by  its  colour,  which  is  slate- 
blue  above  and  on  the  sides  of  the  body,  with  the  lower  parts  silvery- 
white,  aud  by  the  position  of  the  dorsal  fin.  This  commences  half-way 
between  the  eye  and  the  end  of  the  fleshy  portion  of  the  tail.  Tho 
fins  are  white,  the  dorsal  and  caudal  inclining  to  dusky.  The  greatest 
depth  of  the  body  is  rather  more  than  the  entire  length,  and  the  head 
is  equal  to  one-fifth  of  the  length.  The  scales  are  rather  large  ;  the 
number  contained  in  the  lateral  line  is  about  forty-two.  In  an 
oblique  line,  from  the  dorsal  fin  to  the  lateral  line,  there  are  seven 
scales,  aud  below  the  lateral  liue  to  the  origin  of  the  ventral  there  are 
three.  Tho  fin-rays  are — dorsal,  10;  pectoral,  15 ;  ventral,  9  ;  anal, 
12  ;  caudal,  19. 

The  only  locality  in  England  in  which  this  fish  is  found  is  in  the 
township  of  Knowsley.  Mr.  Yarrell  however  is  informed  by  M.  Agassiz 
that  it  is  an  inhabitant  of  some  of  the  Swis3  lakes. 

L.  alburnus,  Cuvier,  the  Bleak,  is  of  a  more  slender  and  elongated 
form  than  either  of  tho  preceding.  The  tail  is  very  long  and  deeply 
forked.  The  greatest  depth  of  tho  body  is  equal  to  one-fifth  of  the 
entire  length,  and  the  greatest  thickness  is  about  half  the  depth  :  the 
lower  part  projects  beyond  the  upper.  The  scales  are  of  moderate 
size,  the  number  contained  in  the  lateral  line  being  about  forty-eight. 
The  dorsal  fin  commences  half-way  between  the  anterior  edge  of  the 
eye  aud  the  end  of  the  short  central  rays  of  the  tail :  the  anal  fin 
commences  in  a  vertical  line  under  the  base  of  the  last  ray  of  the 
dorsal,  and  occupies  half  the  space  between  its  commencement  and 
the  base  of  the  tail.  The  number  of  fin-rays  are — dorsal,  10; 
pectoral,  17;  ventral,  9  ;  anal,  18  ;  caudal,  19.  The  general  colour  is 
silvery-white,  which  is  shaded  into  an  olivaceous  green  on  the  upper 
parts  ;  all  the  fins  are  whitish  ;  the  irides  are  silvery. 

The  Weak  is  a  small  species,  rarely  attaining  eight  inches  in  length, 
and  is  usually  about  six  or  seven  inches  long.  It  is  common  in  many 
parts  of  Europe,  as  well  as  of  this  country,  usually  occurring  in  the 
same  streams  as  the  Roach  and  Dace ;  it  swims  in  great  shoals,  and 
spawns  in  May.  The  position  of  the  fin,  and  colour  of  the  eye  and 
fins,  render  it  easy  to  distinguish  the  species  from  the  Dace,  which  it 
approaches  nearest  in  general  appearance. 

L.  phoxirms,  Cuvier,  the  Minnow,  or  Minim.  This  pretty  little  fish, 
a  well-known  inhabitant  of  most  of  our  running  streams,  appears  to 
depart  somewhat  from  the  typical  species  of  Leuciscus.  Its  form  is 
slender  and  rounded,  the  greatest  depth  being  about  one-fifth  of  the 
entire  length,  and  the  thickness  equal  to  half  the  depth.  The  fins 
are  proportionately  large,  especially  the  dorsal,  anal,  and  caudaL  The 
last  is  not  very  deeply  forked,  and  has  the  extremities  somewhat 
rounded.  The  dorsal  fin  commences  about  half-way  between  the 
anterior  edge  of  the  eye  and  the  end  of  the  fleshy  portion  of  the  tail. 
The  lateral  line  is  straight  from  the  tail  to  above  the  origin  of  the 
ventral  fin,  when  it  rises  gradually  to  the  upper  edge  of  the  operculum. 
The  fin-rays  are — dorsal,  9;  pectoral,  16;  ventral,  8;  anal,  9;  aud 
caudal,  19.  The  top  of  the  head  and  back  are  of  a  dusky  olive 
colour ;  the  sides  of  the  body  are  paler  and  mottled ;  the  belly  is 
white  and  of  a  fine  rosy  pink  tint  in  the  summer,  varying  in  intensity 
according  to  the  vigour  of  the  fish ;  the  irides  and  gill-covers  are 
silvery;  the  dorsal  fin  is  pale  brown;  the  other  fins  are  paler, 
excepting  the  tail,  which  is  light  brown,  with  a  dark  brown  spot  at 
the  base  of  the  rays. 

The  scales  of  several  of  these  fishes  have  been  used  in  the  manufac- 
ture of  artificial  pearls.  "  On  the  inner  surface  of  roach,  dace,  bleak, 
whitebait,  and  other  fishes,"  writes  Mr.  Yarrell,  "  is  found  a  silvery 
pigment  which  gives  the  lustre  those  scales  possess.  Advantage  ha3 
been  taken  of  the  colouring  matter  thus  afforded  to  imitate,  artificially, 
the  oriental  pearl.  When  this  practice  was  most  in  fashion,  the 
manufactured  ornaments  bore  the  name  of  patent  pearl,  and  the  use 
was  universal  in  the  bead-trade  for  necklaces,  ear-drops,  &c.  At 
present  it  seems  confined  to  ornaments  attached  to  combs,  or  small 
beads  arranged  with  flowers  for  head-dresses.  So  great  was  the 
demand  formerly  at  particular  times,  that  the  price  of  a  quart- 
measure  of  fish-scales  has  varied  from  one  guinea  to  five.  The  Thames 
fishermen  gave  themselves  .no  trouble  beyond  taking  off  the  side 
scales,  and  throwing  the  fish  into  the  river  again  ;  and  it  was  the 
custoln  for  hawkers,  regularly,  before  selling  any  White-Fish,  as  they 
were  called,  to  supply  the  bead-makers  with  the  scales.  The  method 
of  obtaining  and  using  the  colouring  matter  was,  first  carrying  off  tho 
slime  and  dirt  from  the  scales  by  n  run  of  water ;  then,  soaking  them 
for  a  time,  the  pigment  was  found  at  the  bottom  oi  the  vessel.  When 
thus  produced,  small  glass  tubes  were  dipped  in,  and  the  pigment 
injected  into  thin  hollow  glass  beads  of  various  forms  and  sizes. 
These  were  then  spread  on  sieves,  and  dried  in  a  current  of  air.  If 
greatov  weight  and  firmness  were  required,  a  further  injection  of  wax 
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LEUCITE. 


LIBETHEXITE. 


was  necessary.  Of  thin  pigment,  that  obtained  from  the  scales  of 
roach  and  daco  was  the  least  valuable  j  that  from  the  bleak  was  in 
much  greater  request ;  but  the  white  bait  afforded  the  most  delicate 
and  beautiful  silver,  and  obtained  the  highest  price,  partly  from  the 
prohibitory  regulations  affecting  the  eapturo  of  this  little  fish,  the 
difficulty  of  transmission,  and  rapid  decomposition."  (Yarrell, 
'  History  of  British  Fishes.') 

LEUCITE  (Amphigcnc),  a  Mineral  which  occurs  imbedded  in  lava, 
in  trapezoidal  crystals  and  massive.  The  primary  form  is  a  cube. 
The  cleavage  is  parallel  to  the  pianos  of  the  cubo  and  the  rhombic 

dodecahedron.     I'Yaeturo  <  'huidal,  undulating,  shining.  Ilardii'-.j.i 

5'5  to  6.  Scratches  glass  with  difficulty.  Colour  yellowish,  grayish, 
or  reddish-white.  Streak  white.  Lustre  vitreous.  Transparent, 
translucent,  opaque.    Specific  gravity  2'483. 

Massive  variety  amorphous,  granular.  Reduced  to  powder,  it 
renders  vcgetablo  blues  green.  Before  the  blow-pipe  alone  it  is 
infusible  ;  with  borax  difficultly  forms  a  clear  glass. 

Analysis  by  Klaprotb,  from  Vesuvius  (No.  1),  and  by  Arfwedson, 
from  Albauo  (No.  2) : — 

No.  I.  No  2. 


Silica 

Alumina 

Potash 

Oxide  of  Iron 


53-75 
24-62 
21-35 


50-10 
23-10 
2M5 
0-05 


99-72  101-30 
LEUCO'JUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Amaryllidacecv.  It  has  a  6-parted  perianth,  bell-shaped  ;  the  segments 
all  equal,  and  thickened  at  their  points ;  the  stamens  equal. 

L.  (sativum,  the  Summer  Snow-Flake,  has  a  many-flowered  spathc ; 
a  style  thickened  upwards.  The  height  is  from  2  to  2i  feet.  The 
flowers  are  white  and  drooping;  the  tips  greenish.  Leaves  broadly 
linear,  keeled  ;  scape  2-edged ;  spathe  usually  as  long  as  the  flowers. 
It  is  found  in  wet  meadows  in  Great  Britain. 

LEUCOPHANE,  a  Mineral  occurring  crystallised  in  four-sided 
prisms,  but  is  seldom  regularly  crystallised.  Cleavage  imperfect  iu 
three  directions.  Colour  pale  dirty-green  and  deep  wine-yellow. 
Transparent  and  colourless  in  thin  fragments.  Lustre  vitreous  on 
cleavage  surface.  Hardness  3  50  to  375.  Specific  gravity  2-974.  It 
is  found  at  Langesundfiord  in  Norway.  Its  analysis  by  Erdmanu 
gives — 

Silica  ...  ....  47-S2 

Qlucina  11-51 

Lime  25*00 

Fluorine  6-17 

Sodium  7 '5  9 

Protoxide  of  Manganese  l'Ol 

Potassium  0-26 

99-3G 

LEUCOSIA.  [Oxystoma.] 

LEV  YNE,  a  Mineral  occurring  crystallised.  Primary  form  au  acute 
rhomboid.  Cleavage  parallel  to  its  planes.  Fracture  conchoidal. 
Hardness  4-0.  It  scratches  carbonate  of  lime.  Colour  and  streak 
white.  Lustre  vitreous.  Translucent.  Specific  gravity  2'15.  When 
heated  it  yields  water,  and  becomes  opaque;  swells  up  when  heated 
on  charcoal ;  with  phosphoric  salt  gives  a  transparent  globule,  which 
contains  a  nucleus  of  silica,  and  becomes  opaque  on  cooling.  It  is 
suspected  to  be  merely  a  variety  of  Chabasite.  It  is  found  in  Ireland, 
Faroe,  and  some  other  places.    Analysis  by  Berzelius  : — 

Silica   48-00 

Alumina   20-00 

i            Lime  •  .       .      .  835 

Soda   275 

Potash   0-41 

Magnesia   0-40 

Water   19  30 

99-21 

LEYCESTE'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Jtubiacece,  named  after  the  late  W.  Leycester,  Esq.,  of  the  Bengal 
Civil  Service,  who  paid  much  attention  to  horticulture  in  India.  The 
genus  consists  of  only  a  single  species. 

L.formosa  is  anative  of  the  HimalayaMountains,  at  elevations  of  from 
6000  to  7000  and  8000  feet,  iu  Nepaul  and  Sirmore,  where  it  grows 
among  oaks  and  pines,  and  is  therefore  well  suited  to  the  climate  of 
England,  where  indeed  it  may  be  seen  growing  in  great  luxuriance  in 
some  gardens,  and  showing  that  many  others  from  the  same  situations 
are  equally  suitable  to  this  climate,  which  is  not  the  case  with  many 
shrubby  Rubiaceous  plants.  It  forms  a  large  and  very  showy  shrub, 
with  numerous  luxuriant  smooth  and  cylindric  fistulous  shoots  issuing 
from  the  root,  which  aro  of  a  purplish  colour.  The  leaves  are  opposite, 
ovate-lanceolate,  and  glaucous ;  the  flowers  white,  with  a  tinge  of 
purple,  arranged  in  drooping  racemes,  which  are  furnished  with 
coloured  foliaceous  bracts. 

LI'ALIS,  a  genus  of  Reptiles. 

LIAS,  in  Geology,  the  name  of  a  series  of  argillaceous  and 


calcareous  strata,  forming  the  basis  of  the  Oolitic  System.  The  term 
was  originally  applied,  in  the  south  of  England,  to  the  ealeircui 
beds  which  are  at  the  bottom  of  the  thick  argillaceous  deposits,  now 
ranked  in  the  Lias  Formation.  The  lime  burnt  from  the  lias  of 
Aberthaw,  Both,  and  Barrow-on-Soar,  has  tho  valuable  property  of 
setting  in  water.  [Oomtk.] 

LlliELLULA.  |LiiiKM.uui)*:.l 

LIBELLULIDvE,  a  family  of  Nouroptcrous  InsectH,  of  which  the 
Common  Dragon-Fly  is  the  type.  The  Dragon-Flies  have  horny  strong 
mandibles  and  maxilla),  covered  by  tho  labrum  and  labium  ;  their  tarsi 
are  3-pointed  ;  their  wings  are  equal ;  tho  posterior  extremity  of  tho 
abdomen  is  furnished  with  hooks  or  peculiar  appendages.  The  »ize, 
beauty,  and  habits  of  these  insects  have  rendered  thein  favourite 
objects  of  study  with  the  entomologist.  In  tho  larva  state  they  live 
entirely  in  tho  water,  engaged  in  unceasing  war  with  other  insects, 
which  by  singular  devices  thoy  entrap  and  devour.  Their  pupa  state 
is  also  passed  in  water,  and,  contrary  to  the  usual  habit  of  insects, 
is  a  period  of  activity  and  locomotion.  They  are  then  furnished  with 
an  extraordinary  mask,  formed  out  of  that  part  of  the  head  which 
replaces  tho  lower  lip,  and  by  which  they  cover  the  jaws  and  tho 
whole  under  part  of  tho  head.  They  use  it  to  alarm  and  seize  their 
prey,  projecting  it  at  will.  When  perfect  insects  they  become  inhabit- 
ants of  air,  and  are  endowed  with  extraordinary  power  of  flight  and 
precision  of  movement,  performing  astonishing  evolutions.  Their 
habits  continue  as  ferociou.s  as  they  were  before.  When  taken  and 
imprisoned  they  have  been  known  to  devour  their  own  bodies  ! 
Several  valuable  monographs  have  been  published  on  these  interesting 
insects  by  De  Gcer,  Roesel,  Vaudcr  Linden,  and  Charpentier ;  but  tho 
most  important  is  that  of  M.  de  Selys  Longchamps,  entitled  '  Mono- 
graphic des  Libellulidees  d'Europe.'  In  this  work  61  species  are 
described,  arranged  under  the  genera  Libellula,  Cordulia,  Llndenia, 
Gomphus,  Cordulcyasler,  JEshna,  Anax,  Calepteryx,  Lenta,  Sympecma, 
and  Ayrion. 

In  the  arrangement  of  Westwood  ('Introduction  to  the  Modern 
Classification  of  Insects')  the  genera  of  Libellulidce  inhabiting  Great 
Britain  are  grouped  under  two  sub-families,  Libellulides  and  Ayrio- 
nides.  The  following  table  exhibits  the  chief  characters  of  the 
British  genera : — 

Sub-Family  1. — Libellulides. 

Anax  (1  species) ;  anal  angle  of 
posterior  pair  of  wings  rounded. 
JEshna  (7  species) ;  anal  angle  of 

A.  Ocelli  iu  a  row  (     posterior  pair  of  wings  more  or 

less  angulated  in  the  male. 
Cordulegaster    (1  species)  ;  anal 
angle  of  posterior  wings  strongly 
,  angulated. 


B.  Ocelli  in  a  line ;  eyes  remote  . 


0.  Ocelli  iu  a  triangle 


Gomphus  (2  species). 

Cordulia  (3  species)  ;  anal  angle 

of  posterior  wings  angulated  in 

the  male. 
Libellula  (15  species) ;  anal  angle 

of  posterior  wings  rounded  in 

both  sexes. 


A.  Wings  membranous 


Sub-Family  2. — Ayrionides. 

Ayrion  (13  species) ;  stigma  rhom- 
boidai ;  areolets  mostly  quad- 
rangular. 

\  Lestes  (3  species) ;  stigma  oblongo- 
quadrate ;  areolets  mostly  pen- 
tagonal. 

B.  Wines  coriaceo-membranous ;  "1  ,,  ,    ,        . ,        .  . 
stigma  obsolete  J  Calepteryx  (4  species). 

LI'BER,  the  inner  bark  of  a  plant,  is  a  layer  consisting  of  woody 
tissue,  cellular  substance,  and  vessels  of  the  latex,  forming  a  compact 
zone  immediately  applied  to  the  wood.  The  woody  tissue  of  which  it 
is  composed  quickly  becomes  thick-sided,  by  the  addition  of  internal 
ligneous  strata,  the  consequence  of  which  is  that  such  tissue  in  this 
part  is  more  tough  than  elsewhere.  Hence  it  is  usually  from  the 
liber  that  are  extracted  the  fibres  employed  in  making  cordage  or 
linen-thread  :  this  at  least  is  its  source  iu  hemp,  flax,  the  lime-tree, 
the  lace-bark,  and  the  many  other  Exogens  which  furnish  thread ; 
but  in  Endogens,  which  have  no  liber,  as  the  Cocoa-Nut,  it  is  the 
ordinary  woody  bundles  of  the  leaves,  stem,  and  husks  of  the  fruit 
from  which  the  fibre  used  for  ropes  is  procured.  It  is  said  that 
certain  Exogens,  such  as  Menispcrmacca;  have  no  liber.  ('Comptes 
Reudus,'  v.  393.)  In  many  plants  a  new  layer  of  liber  is  forhied 
annually,  comtemporaneously  with  a  new  layer  of  wood,  but  this  is 
by  no  means  universal ;  on  the  contrary,  the  oak  and  the  elm  increase 
their  liber  slowly  and  irregularly.  [Bakk.] 

LIBETHEN1TE,  Phosphate  of  Copper,  a  Mineral  occurring  in  small 
octahedral  crystals  and  iu  radiated  masses.  Primary  form  a  right 
rhombic  prism.  Colour  dark  green.  Streak  green.  Fracture  uneven. 
Hardness  4'0.    Transparent,  translucent.    Lustre  resinous.  Specifio 
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L1BINIA. 


LICHENS. 


gravity  3  6.    It  is  found  at  Libetheu  in  Hungary.     Its  analysis  by 

Berthier  gives — 

Phosphoric  Acid    .  ...  28-7 

Oxide  of  Copper  63  9 

Water  7'4 

 100 

LIBI'NIA  (Leach),  a  genus  of  Brachyurous  Crustacea.  [Maiidje.] 
LICHANO'TUS  (Illiger),  a  genus  of  Cheiropeds,  or  Quadrumana 

{Indri  of  Laccp6de,  Geoffroy,  and  others),  belonging  to  the  family 

Lemuridm. 

The  Indris  are  inhabitants  of  Madagascar,  and  two  species  only 
seem  generally  recognised,  namely,  Indri  brevicaudatus  of  Geoffroy, 
Lemur  Indri  of  Gmelin ;  and  /.  longicaudatus  of  Geoffroy,  L.  laniger 
of  Gmelin,  /.  laniger  of  Fischer.  Cuvier  indeed  recognises  but  one 
species,  namely,  that  first  above  named,  and  says  in  a  note  that  the 
other  requires  consideration  ("a  besoin  d'etre  revu  "). 

Dr.  Fischer  adopts  both  under  the  names  of  /.  brevicaudatus  (Geoff.) 
and  /.  laniger,  marking  however  the  latter  as  doubtful. 

M.  Lesson,  in  his  '  Manuel,'  also  gives  both  species  under  the  generic 
name  of  Indri  (Laccp6de),  and  the  specific  names  of  /.  brevicaudatus 
Geoff.  (L'Indri,  Sonnerat),  and  /.  longicaudatus,  Geoff.  (Le  Maki 
Kauve,  Buffou  ;  Lo  Maki  a  Bourre,  Sonnerat) ;  with  the  following 

dental  formula  : — Incisors,  — ;  canines,  - — — ;  molars,  — -  =  32  ; 

4  1 — 1  5 — 5 

the  same  number  recorded  for  both  species  by  Fischer.  M.  Temniinck 
('  Mammalogie ')  notices  only  one  species. 

Dr.  Gray  places  Lichanotus  and  Indris  in  his  sub-family  Lichanotina, 
between  Lemurina  and  Loridina,  in  his  third  family  Lcmuridte,  which 
is  the  first  in  his  second  or  Quadrupedoid  section  of  his  order  Primates. 
('Annals  of  Philosophy,'  1825.) 

Mr.  Swainsou  confines  the  generic  term  Indris  (Lacdpede)  to  the 
Lemur  laniger  of  Gmelin,  and  that  of  Lichanotus  to  the  Lemur  Indri 
(Gmelin).    To  both  Mr.  Swaiuson  assigns  the  same  number  of  incisors 

and  grinders  as  that  above  stated ;  but  he  gives  canine  teeth  _ — J 

to  Lichanotus  only.  He  places  these  two  genera  between  Lemur 
(Linn.)  and  ^cartes  (Sw.),  in  the  family  Lemurida:.  ('Classification  of 
Quadrupeds,'  1835.) 

M.  Geoffroy  ('  Magaz.  Encyclopddique ')  observes  that  there  are  four 
cutting  teeth  in  the  upper  jaw,  not  two,  as  mentioned  by  Sonnerat. 

F.  Cuvier  states  that  the  dental  system  of  Indri  is  only  known 
to  him  from  the  extremity  of  the  jaws,  which  offers  in  the  upper  jaw 
incisors  like  those  of  the  Red  Lemur,  a  canine  tooth  very  much  curved 
and  entirely  like  two  false  molars  which  are  found  immediately  next 
to  it,  and  which  have  only  a  single  point ;  in  the  lower  jaw  two 
incisors  only,  the  first  very  narrow,  and  the  second  wider,  but  both 
couched  forwards  ("  couch<5es  en  avant"),  like  those  of  the  Maki s  or 
True  Lemurs,  the  canine  small,  and  resembling  a  false  molar  which 
follows  it,  which  has  only  a  single  point,  and  which  is  much  wider 
before  than  behind,  thickening  from  the  external  to  the  internal  edge. 

The  figures  and  descriptions  of  these  two  species  are  given  by 
Sonnerat  in  his  'Second  Voyage,'  and  seem  to  be  the  source  whence 
the  subsequent  accounts  have  been  principally  taken. 


Black  or  Tailless  Imlri. 


The  first,  noticed  by  Pennant  as  the  Indri  (under  the  title  Maucauco), 
is  described  as  a  large  animal  8|  feet  high,  entirely  black,  except  on 
the  face,  which  is  grayish,  on  the  lower  part  of  the  abdomen,  where 
a  grayish  cast  prevails,  and  on  the  rump,  which  is  white.  The  face  is 
stated  to  be  of  a  lengthened  dog-like  form,  the  ears  rather  short  but 
much  tufted,  the  hair  or  fur  silky  and  thick,  curly  in  some  parts.  The 


nails  are  said  to  be  flat  but  pointed,  and  there  is  no  appearance  of  a 
tail.    Like  most  other  Lcmuridx  it  is  a  native  of  Madagascar. 

The  animal  is  described  as  gentle  and  docile,  and  as  being  trained 
when  young  for  the  chase,  as  dogs  are.  Its  note  is  stated  to  resemble 
a  child's  crying,  whence  not  improbably  its  Madagascar  name  Indri, 
which  is  said  to  signify  Man  of  the  Wood. 

The  other  species,  Flocky  Lemur  of  Shaw,  is  stated  to  be  1  foot 
9  inches  from  nose  to  end  of  tail,  the  tail  being  9  inches.  The  colour 
pale  yellowish  ferruginous  above,  and  white  beneath;  the  tail  bright 
ferruginous.  The  fur  extremely  soft,  and  curled  deepest  about  the 
loins.  Face  black ;  eyes  largo  and  greenish-gray.  The  animal  is 
described  as  having  two  fore-teeth  in  the  upper  jaw  and  four  in  the 
lower,  and  pentadactyle  feet,  with  long  claws,  except  the  thumbs, 
which  are  furnished  with  rounded  nails. 

Dr.  Shaw  observes  that  Pennant,  in  the  last  edition  of  his  '  History 
of  Quadrupeds,'  seems  to  think  this  animal  no  other  than  the  Lemur 
Mongooz,  or  Woolly  Maucauco  ;  but  the  Doctor  adds,  that  if  Sonnerat'a 
description  be  just,  the  species  must  certainly  bo  a  different  one  from 
L.  Mongooz. 


Flocky  Indri. 

Dr.  Shaw  is  of  opinion  that  Lo  Petit  Makis  Gris  (Buffon,  '  Supp., 
torn.  vii.  p.  121,  pi.  34)  and  the  Autre  Espece  de  Maki  (Buff.,  '  Supp.,' 
torn.  vii.  p.  123,  t.  35)  are  smaller  varieties  of  the  Flocky  Lemur;  but 
this  view  does  not  seem  to  be  adopted  by  the  more  modern  zoologists. 
Skeletons  and  skins  of  the  Indris  would  be  an  acquisition  to  our 
museums,  and  would  clear  up  doubtful  points.  [Lemurida.] 

LICH  AS,  Dalman's  name  for  a  group  of  Trilobites,  forming  a  division 
of  the  great  genus  Asaphus  of  Brongniart. 

LICHEN  ISLANDICUS.  [Cetraria.] 

LICHENIN,  a  peculiar  vegetable  product,  sometimes  called  Lichen 
Starch.  It  is  obtained  from  the  Cetraria  Islandica,  the  Iceland  Moss, 
which  is  to  be  cut  small  and  infused  in  eighteen  times  its  quantity  of 
cold  water,  in  which  about  a  quarter  of  an  ounce  of  carbonate  of 
potash  is  dissolved  for  every  pound  of  the  liverwort  employed. 
After  remaining  twenty-four  hours  the  infusion  is  drained  from 
the  liverwort  without  pressure  :  it  is  then  to  be  repeatedly  washed 
with  cold  water,  and  afterwards  boiled  in  nine  times  its  weight  of 
water  down  to  six ;  the  decoction  is  strained  and  the  liverwort  squeezed 
while  hot ;  a  gelatinous  white  substance  is  soon  formed,  which,  after 
being  dried  gently  on  cloth,  becomes  of  a  dark  colour  and  hard.  Being 
redissolved  in  boiling  water  and  again  strained,  it  gelatinises. 

When  pure  it  is  white,  and  it  retains  water;  but  on  drying  it 
becomes  yellowish.  In  thin  plates  it  is  transparent.  It  is  tough, 
tasteless,  nearly  inodorous,  swells  up  when  put  into  cold  water,  but 
dissolves  sparingly  in  it.  With  hot  water  a  gelatinous  solution  i3 
obtained,  which  is  decomposed,  and  yields  a  precipitate  with  di-acetate 
of  lead,  and  with  solution  of  iodine  gives  either  a  dingy  green  colour, 
or,  as  is  stated  by  some  authors,  a  blue  one,  as  starch  does. 

LICHENO'PORA.  The  Fossils  ranked  under  this  title  by  Defranoe 
are  thought  by  De  Blainville  to  be  young  Eeteporce.  ('  Actinologie,' 
p.  407.) 

LI'CHENS,  or  LIVERWORTS,  a  large  and  important  natural  order 
of  imperfectly  organised  Plants,  belonging  to  the  class  Cryptogamia. 
The  species  are  numerous,  and  are  employed  in  the  arts  as  pigments, 
and  as  articles  of  food.  It  is  principally  in  the  former  respect  that 
they  are  of  economical  interest,  in  consequence  of  the  great  consump- 
tion of  Orchall,  or  Archil  [Archil,  in  Arts  and  Sc.  Div.],  Cudbear 
(Lecidea  tartarea),  and  others  by  the  dyer ;  the  estimated  value  of 
the  annual  imports  of  these  plants  being  from  60,0002.  to  80,0002. 
[Cudbear,  in  Arts  and  Sc.  Div.] 

Lichens  are  perennial  plants,  requiring  free  access  to  light  and  air, 
of  the  most  simple  organisation,  forming  irregular  patches  upon  the 
surface  of  stones,  trees,  the  earth,  and  other  bodies.    Their  structure 
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is  imperfectly  cellular,  without  any  trace  of  vascularity.  The  cells 
of  which  they  consist  aro  spheroidal  or  cylindrical,  tubular  or  fibrous, 
empty  or  filled  with  a  grumous  matter,  in  a  loose  and  indefinite  state 
of  aggregation,  but  generally  consolidated  into  two  strata,  the  one 
external  or  cortical,  the  other  internal  or  medullary.  The  membran- 
ous or  other  expansion,  which  in  these  plants  consists  of  a  combina- 
tion of  stem  and  leaf,  is  of  the  most  unequal  and  uncertain  degree  of 
development,  in  some  species  appearing  like  misshapen  leaves  spreading 
over  the  surface  on  which  it  grows,  in  other  cases  rising  up  as  a  stem 
of  various  figures;  but  always  more  or  less  unsymmetrical,  and  in 
many  instances  constituting  little  more  than  a  stain  upon  the  face  of 
a  tree  or  rock ;  this  body  is  a  frond,  or,  as  it  is  technically  called,  a 
'Phallus.  The  fructification  of  Lichens  consists  of  a  round  or  linear, 
convex  or  concave  cup,  called  Apothecium,  or  Shield,  at  first  closed, 
but  afterwards  expanding  and  producing  a  nucleus  (stratum  proligerum) 
in  which  are  embodied  the  spores.  The  shield  is  surrounded  by  a 
border  (excipulus)  which  originates  either  from  the  substance  of  the 
thallus  (thallodes)  or  from  the  baso  of  the  shield  itself  (proprius),  or 
from  both  (thallodes  and  proprius). 

The  prevalent  principles  found  in  Lichens  are  a  peculiar  kind  of 
starch  called  Lichenin  [Liohenin],  a  bitter  secretion,  and  a  resin 
combined  with  an  unctuous  colouring  matter,  yielding  purple,  yellow, 
and  brown  dyes.  In  consequence  of  their  bitterness  some  have  been 
employed  as  febrifuges,  as  Variolaria  fuginca,  Parmelia  parietina, 
and  several  others. 

The  following  cut  shows  the  various  stages  of  development  in  the 
Lichens  of  this  country. 


Lichens  in  fructification,  in  various  stages  of  development. 

1,  Uanca  barbata,  with  a  stem  and  rudimentary  leaves ;  2,  3,  Cladonia  pyxi- 
arita,  in  the  same  state,  but  with  its  leaves  disappearing  ;  4,  Ramalina  calicaris, 
with  the  stem  nearly  lost,  and  the  shields  borne  upon  irregular  unsymmetrical 
expansions;  5,  Sticta  herbacea,  with  the  stem  entirely  lost,  and  the  leaves 
spreading  over  the  surface  of  the  ground  ;  6,  Parmelia  pallescens,  with  the 
stems  and  leaves  consolidated,  and  forming  only  a  crust  with  a  definite  margin  ; 

Opegrapha  scripta,  in  which  nothing  is  formed  except  the  letter-like  fruc- 
tification. 

Lichens  are  distributed  over  all  parts  of  the  world,  forming  in  the 
polar  and  similar  regions  a  food  for  animals- and  man.  Cladonia 
rangiferina  supports  the  Rein-Deer  ;  Cetraria  hlandica  furnishes  the 
nutritious  Iceland  Moss  of  the  druggists'  shops  ;  and  various  species 


of  Oyrophora,  under  the  name  of  Tripe  do  Hoohe,  form  a  part  of  the 
supply  of  food  scantily  furnished  by  nature  for  the  Canadian  hunter. 
In  warmer  countries  they  acquire  a  firmer  consistence,  and  appear  to 
form  secretions  of  a  peculiar  kind  in  much  greater  abundance  than 
In  the  northern  parts  of  the  world.  Orchall,  for  example,  grows  in 
Great  Britain  and  the  Canaries,  and  botanists  can  detect  no  external 
differences  between  the  plants  of  these  two  countries ;  yet  in  the 
former  its  dyeing  matter  is  secrotcd  ho  abundantly  that  Canary  samples 
fetch  from  2507.  to  3507.  a  ton  in  the  market,  while  the  English  are 
unsaleable. 

The  order  consists  of  between  50  and  CO  genera,  with  about  24 0C 
species,  which  are  divided  by  Fries  into  4  sub-orders—  Jfymenothalami, 
Uusterothalami,  Idlothalami,  and  Coniotkalami  :  to  these  some  system- 
atists  add.  Byssaccw.  [BlMAOUk]  These  are  again  subdivided  into 
several  tribes,  each  tribe  comprising  Bevernl  genera. 

The  tribe  Usneacew  is  characterised  by  having  an  open  disc,  and 
being  destitute  of  an  hypothallus.  It  embraces  the  genera  Usnea, 
Evernia,  Roccella,  Ramalina,  and  Cetraria.  Several  species  of  Umea 
are  known  by  the  common  names  of  Jupiter's  Beard,  Tree-Beard,  &c, 
on  account  of  their  hair-like  appearance.  They  are  amongst  the  most 
common  of  the  Lichens  which  cover  the  trunks  of  aged  trees,  and  give 
to  them  a  picturesque  appearance.  Utnea  plicata  is  a  common  species 
on  old  trees,  park-palings,  &c,  and  has  been  recommended  as  a  remedy 
in  hooping-cough. 

The  species  of  the  genus  Evernia  are  common  in  Great  Britain. 
One  of  them,  E.  prunustri,  has  a  peculiar  power  of  imbibing  and 
retaining  odours,  and  on  this  account  is  in  much  request  as  an  ingre- 
dient in  perfumed  cushions  and  sweet-pots.  It  has  been  recommended 
as  a  remedy  in  pulmonary  affections.  It  is  frequently  found  on  the 
oak  and  other  trees.  Evelyn  says  of  it : — "  This  very  moss  of  the  oak 
that  is  white  composes  the  choicest  cypress-powder,  which  is  esteemed 
good  for  the  head ;  but  impostors  familiarly  vend  other  mosses  under 
that  name,  as  they  do  the  fungi  for  the  true  agaric  (excellent  for 
haemorrhages  and  tluxes),  to  the  great  scandal  of  physic."  It  is  said 
that  E.  vulpina  is  poisonous  to  wolves,  hence  its  name,  but  little  is 
known  of  its  real  properties. 

The  genus  Ramalina  is  found  associated  with  the  last  two  on  the 
trunks  and  branches  of  trees,  especially  of  the  fir,  the  birch,  the  ash, 
the  oak,  the  sloe,  and  the  hawthorn.  Lightfoot  says  that  the 
R.  scopulorum  "  will  dye  a  red  colour,  and  promises  in  that  intention 
to  rival  the  famous  Lichen  Roccella,  or  Argol,  which  is  brought  from 
the  Canary  Islands." 

For  the  properties  aud  uses  of  the  species  of  Roccella  and  Celrouria 
see  Archil,  in  Arts  and  Sc.  Div.,  and  Cetraria. 

The  tribe  Parmeliacece  is  characterised  by  a  horizontal  thallus.  To 
it  belong  the  genera  Peltigera,  Sticta,  Bon-era,  Parmelia,  &c. 

Two  of  the  species  of  Peltigera,  P.  canina  and  P.  aphthosa,  have 
been  used  in  medicine  :  the  former  as  a  remedy  in  hydrophobia ;  the 
latter  is  boiled  in  milk  and  administered  in  the  thrush. 

The  species  of  Parmelia  are  exceedingly  numerous  ;  one  of  the  most 
common  throughout  Europe  is  the  P.  parietina,  Yellow  Moss.  The 
thallus  and  shields  are  both  of  a  yellow  colour ;  and  Lightfoot  says, 
"  It  is  affirmed  to  dye  a  good  yellow  or  orange  colour  if  mixed  with 
alum."  It  has  also  a  very  bitter  taste,  which  has  caused  it  to  be  used 
as  a  tonic  in  medicine,  and  it  has  been  recommended  as  a  remedy  in 
intermittent  fever.  P.  tartarea  (Lecanora  tartarea)  yields  the  dye 
known  by  the  name  of  Cudbear.  [Parella.]  P.  Parella  (Lecanora 
parella)  affords  the  substance  known  as  Litmus,  or  Lacmus.  [Litmus, 
in  Arts  and  Sc.  Div.] 

One  of  the  species  of  the  genus  Sticta,  S.  pulmonacea,  has  been  used 
as  a  substitute  for  the  Iceland  Moss.  [Cetraria.]  It  is  used  in 
Siberia  for  giving  a  bitter  flavour  to  beer.  It  is  a  native  of  Great 
Britain,  and  is  found  on  the  trunks  of  trees  in  mountainous  districts, 
almost  entirely  covering  them  with  its  large  shaggy  fronds. 

A  species  of  Borrera  [Borrera],  B.  furfuracea,  is  reputed  to  be 
astringent  and  febrifuge.  It  is  found  on  the  trunks  and  branches  of 
old  trees,  especially  when  decaying,  and  on  old  pales. 

The  tribe  Lecidinoe  embraces  the  important  genus  Cladonia 
[Cladonia],  and  also  Cenomyce  and  Scyphophorus,  which  are  often 
only  regarded  as  subgenera  of  Cladonia.  The  S.  pyxidatiis  and 
S.  cocciferus  are  elegant  lichens,  having  their  apothecia  elevated  above 
the  thallus  in  the  form  of  little  cups,  those  of  the  latter  species  being 
coloured  scarlet.  They  have  both  been  used  in  medicine  as  astringent 
and  febrifuge. 

The  tribe  Sphwrophorea:  contains  the  genera  Spharophoron,  Plocaria, 
and  tedium.  They  are  an  exceedingly  elegant  group  of  Lichens,  but 
the  species  have  not  been  much  used  for  economical  purposes.  Iridium 
corallinum  is  said  to  be  rich  in  colouring  matter. 

The  genera  Endocarpon  and  Purina  belong  to  the  tribe  Endocarpea. 
The  species  of  the  former  genus  are  found  on  rocks  and  stone3,  whilst 
those  of  the  latter  are  interesting  as  forming  distinguishing  marks 
between  various  kinds  of  barks  used  in  medicine.  Fe"e,  in  his  '  Me'thode 
Lichenographique,'  has  endeavoured  to  apply  a  knowledge  of  the 
various  species  of  Lichens  to  the  distinguishing  not  only  between  the 
bark  of  different  species  of  Cinchona,  &c,  but  also  between  good  and 
bad  barks  of  the  same  species. 

The  principal  genus  of  the  tribe  Yerrucarinw  is  Yerrucaria,  of  which 
the  species  are  very  numerous.  [Verrucakia.] 
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The  tribe  Oraphidece  is  remarkable  for  the  forms  which  the  apothecia 
assume,  bearing  a  resemblance  to  the  letters  of  Eastern  alphabets. 
This  may  be  seen  in  Opegrapha  scripta  in  fig.  7.  As  an  indication  of 
the  value  of  the  Lichens  iu  distinguishing  the  various  species  of 
Cinchona  Bark,  Fde  states  that  the  Oraphis  interrupta  is  only  found  on 
the  bark  of  Cinchona  lancifolia.  Although  the  study  of  the  Lichens 
on  the  officinal  barks  has  not  produced  all  the  advantages  anticipated 
by  Fde,  there  can  be  no  doubt  of  its  value  in  many  cases.  Referring 
to  this  subject,  Burnett  observes  : — "  Until  the  publication  of  Feu's 
memoir  on  the  Cryptogamic  Epiphytes  of  the  officinal  barks,  the  study 
of  the  Opegraphas  and  their  allies  seemed  to  be  one  rather  of  specu- 
lative amusement  than  of  practical  utility.  But  now  the  case  is  wholly 
changed,  since  these  graphic  plants,  these  living  letters,  written  by 
nature's  hand,  are  shown  to  constitute  inscriptions  legible  by  men. 
Always  curious  indeed,  and  admirable  even  to  the  least  tutored  eye, 
did  the  examination  of  these  mimic  characters  appear  ;  and  as  fancy 
traced  the  likeness  to  various  Oriental  signs,  so  were  these  little  plants 
called  Scripture- Worts,  some  Hebrew  (Opegrapha  Hebraica),  some 
Chinese  (Arthonia  Sinensigraphia),  and  so  forth.  But,  like  the  hiero- 
glyphics of  the  Egyptian  fanes,  their  meaning  was  buried  iu  obscurity, 
and  so  little  guessed  at,  that  it  often  was  doubted  whether  they  had 
any  secrets  to  reveal.  They  were  sources  of  wonder  rather  than 
wisdom,  until  the  Young  and  the  Champollion  of  the  vegetable  world 
arose,  and  by  means  of  a  natural  Rosetta-Stonc  deciphered  these 
hitherto  unknown  manuscripts,  and  taught  us  to  peruse  this  part  of  the 
sacred  Scriptures  of  creation."  The  tribes  Calycidw  and  Pulveraridcc 
embrace  several  genera,  amongst  which  are  Lcpraria,  Coniocybe,  &c. 

(Burnett,  Outlines  of  Botany  ;  Liudley,  Natural  System;  Liudley, 
Flora  Medica  ;  Fries,  Luhenographia  Europaa  Reformata.) 

LI'CINUS  (Latreille),  a  genus  of  Coleopterous  Insects  included  iu 
the  great  group  Carabus  of  the  older  authors.  The  genus  Licinus  is 
placed  by  Dejean  in  his  section  Patellimanes,  and,  together  with  the 
genera  Licaius,  Rembus,  and  Badister,  constitutes  a  little  section  or 
sub-family,  distinguished  from  other  Patellimanes  by  the  want  of  the 
tooth-like  process  in  the  emargiuation  of  the  menturn. 

In  the  genus  Rembus  (Latreille)  the  three  basal  joints  of  the 
anterior  tarsi  are  dilated  in  the  male  sex  :  the  terminal  joints  of  the 
palpi  are  elongated,  somewhat  ovate,  and  truncated  at  the  apex  ;  the 
mandibles  project  but  little,  are  slightly  arched,  and  pointed ;  the 
thorax  is  narrower  than  the  elytra,  which  are  almost  parallel. 

But  two  or  three  species  of  this  genus  (the  Carabus  politus,  and 
C.  imprcssus  of  Fabrioius)  are  known ;  they  are  found  in  the  East 
Indies,  and  are  of  a  black  colour. 

Genus  Dicalus  (Bonelli)  may  be  distinguished  by  the  following 
characters  : — terminal  joint  of  the  palpi  securiform  ;  labrum  emargi- 
nated  and  having  a  longitudinal  impression ;  mandibles  projecting 
but  little,  without  internal  deuticulations,  slightly  arched  and  pointed  ; 
thorax  nearly  square ;  elytra  moderately  long,  parallel  or  somewhat 
ovate ;  the  three  basal  joints  of  the  anterior  tarsi  are  dilated  in  the 
male  sex.  The  species  of  I>ica:lus  appear  to  be  confined  to  North 
America,  and  about  12  or  15  are  described.  They  are  in  general 
of  a  tolerably  large  size,  averaging  perhaps  about  three-quarters  of  an 
inch  iu  length,  or  rather  less.  Some  of  the  species  are  of  a  beautiful 
purple  or  bluish  tint ;  they  are  however  most  commonly  black. 

Genus  Licinus.  In  this  genus  the  head  is  broad,  short,  and  rounded; 
the  thorax  is  generally  of  a  rounded  form,  and  the  body  depressed 
and  ovate ;  the  labrum  is  short,  and  emarginated  in  front ;  the 
terminal  joint  of  the  palpi  is  securiform  ;  the  mandibles  are  stout, 
short,  obtusely  pointed,  and  dentate  internally ;  the  two  basal  joints 
of  the  anterior  tarsi  are  dilated  in  the  male  sex.  In  Dejean' s  '  Cata- 
logue des  Coldopteres'  there  are  12  species  of  the  present  genus  enu- 
merated, nearly  all  of  which  inhabit  Europe.  Three  species  inhabit 
this  country.    (Stephens's  '  Illustrations  of  British  Entomology.') 

The  genus  Badister  (Clairville)  is  distinguished  by  the  mandibles 
being  short  and  obtuse ;  the  three  basal  joints  of  the  anterior  tarsi 
dilated  in  the  male  sex ;  the  terminal  joint  of  the  palpi  elongated, 
oval,  and  somewhat  pointed  ;  the  head  rounded,  and  the  thorax  cordi- 
form.  Of  this  genus  five  species  are  enumerated  by  Dejean,  all  of 
which  inhabit  Europe.  Their  small  size  however  renders  it  probable 
that  very  many  more  will  be  discovered ;  already  as  great  a  number- 
as  that  given  by  Dejean  has  been  found  in  this  country,  some  of 
which  are  certainly  unknown  to  that  author.  The  genus  Trimorphus 
of  Mr.  Stephens  appears  not  to  be  sufficiently  distinct  from  Badister. 

LICUALA,  a  genus  of  Palms  of  the  tribe  Coryphinw  of  Martius,  so 
named  by  Rumphius,  from  the  Maccassar  name  of  the  species  L. 
spinosa,  figured  by  him  in  '  Herb.  Amboin.,'  i.  t.  9,  and  which  is 
found  in  the  islands  of  Maccassar  and  of  Celebes.  Another  species, 
L.  peltata,  is  described  by  Dr.  Roxburgh  as  a  native  of  the  moun- 
tainous and  woody  parts  near  Chittagong,  which  separates  that 
province  from  the  Birman  territories.  Both  species  are  small,  with 
palmate  somewhat  fan-shaped  leaves,  but  of  little  use.  Rumphius 
describes  the  narrow  leaves  of  his  tree  as  being  formed  into  pipes  for 
smoking  tobacco,  while  the  broader  are  employed  for  wrapping  up 
fruit,  and  for  other  domestic  uses. 

LIEBIGITE,  a  Mineral  containing  carbonate  of  uranium  and  lime. 
It  is  found  near  Adrianople  in  Turkey,  and  occurs  in  mammillary 
concretions  of  an  apple-green  colour. 

LIEVRITE.  [Iron.] 


LIFE.  [Vitality.] 

LIGAMENTS,  in  Anatomy,  the  organs  by  which  the  various 
articulations  of  the  animal  body  are  held  together.  [Articulation.] 
They  are  generally  very  strong  membranes,  and  in  their  structure  and 
composition  resemble  tendons.  [Tendon.]  They  are  in  most 
instances  attached  to  two  bones,  and  assist  in  the  formation  and 
strengthening  of  the  joints.  Ligamout3  are  of  various  forms  :  some 
completely  enclose  the  joint  as  in  a  case  or  capsule,  and  .are  then 
called  Capsular  Ligaments,  as  is  seen  in  the  knee,  hip,  and  shoulder 
joint ;  others  form  straight  bands  passing  from  one  bone  to  another ; 
whilst  others,  again,  are  inserted  into  the  heads  and  cavities  of  bones 
within  the  joints.  The  ligaments  are  principally  composed  of  the 
modification  of  areolar  tissue  called  Fibrous  Tissue.  [Areolar 
Tissue.] 

LIGIA.  [IsoroDA.] 

LIGNIN  is  the  substance  which  remains  after  a  plant  or  a  portion 
of  it  has  been  treated  with  water,  weak  alkaline  and  acid  solutions, 
with  alcohol,  and  ether,  in  order  to  dissolve  all  the  matters  soluble  in 

these  agents. 

Ligniu,  properly  speaking,  constitutes  the  skeleton  of  the  trunk  and 
branches  of  the  tree.  It  varies,  in  different  kinds,  as  to  its  colour, 
hardness,  texture,  and  specific  gravity  ;  and  it  is  probable,  on  account 
of  these  differences,  that  its  composition  also  varies.  The  texture  of 
ligniu  is  always  porous,  because  it  contains  longitudinal  vessels,  and 
it  is  easy  to  split  it  in  tho  direction  assumed  by  them.  The  pores  of 
ligniu,  when  fresh,  contain  the  juices  of  different  substances.  During 
the  drying  of  ligniu  the  water  evaporates,  and  leaves  the  matters  dry 
which  it  held  dissolved.  It  is  on  this  account  that  wood  contracts,  in 
drying,  iu  breadth,  but  preserves  its  length.  It  is  commonly  admitted 
that  timber  in  general  consists  of  ninety-six  parts  of  ligniu  and  four 
parts  of  the  substances  which  were  held  in  solution  by  the  evaporated 
moisture. 

When  lignin  has  been  dried,  it  is  a  non-conductor  of  electricity  ; 
but  on  account  of  its  porous  nature  and  the  deliquescent  substances 
which  it  contains,  it  acquires  moisture  when  exposed  to  the  air,  and 
then  becomes  a  conductor :  this  absorption  may  be  prevented  by 
varnish.  It  is  well  known  that  wood  swims  in  water :  but  when 
deprived  of  air  it  becomes  heavier  and  sinks  in  it ;  its  specific  gravity 
then  varying  from  P46,  which  is  the  specific  gravity  of  fir,  to  that  of 
1'53,  the  specilic  gravity  of  oak  and  beech.  Wood  is  gradually 
decomposed  when  exposed  to  the  simultaneous  influence  of  light,  air, 
and  water  ;  but  under  water  it  may  be  preserved  for  an  almost  inde- 
finite period,  as  is  proved  by  the  trunks  of  trees  which  have  been 
found  iu  a  perfect  state  buried  in  the  bottom  of  peat-mosses,  and 
which  must  have  been  there  from  a  period  anterior  to  history :  also 
when  it  is  kept  perfectly  dry  it  is  not  subject  to  decay.  The  wood 
inclosing  Egyptian  mummies  is  found  in  good  preservation,  although 
some  of  it  must  be  about  3000  years  old. 

When  wood  or  lignin  is  treated  with  chlorine,  it  becomes  white, 
but  does  not  dissolve.  Concentrated  sulphuric  acid  in  the  cold 
converts  it  into  gum ;  and  if  the  mass  thus  obtained  be  boiled  with 
water,  it  is  changed  into  grape  sugar.  When  treated  with  sulphuric 
acid,  it  is  decomposed,  becomes  black  owing  to  the  separation  of 
charcoal,  while  sulphurous  and  carbonic  acid  gases  are  evolved.  When 
treated  with  strong  nitric  acid,  oxalic  acid  is  obtained ;  when  boiled 
iu  concentrated  hydrochloric  acid,  it  becomes  first  reddish,  then  brown, 
and  afterwards  black,  without  being  soluble  either  in  the  acid  or 
in  water. 

The  caustic  alkalis  dissolved  in  a  large  quantity  of  water  act  but 
feebly  on  wood ;  but  if  sawdust  be  treated  with  an  equal  weight  of 
hydrate  of  potash  dissolved  in  a  little  water,  it  swells,  yields  water 
with  an  einpyreuinatic  smell,  and  a  homogeneous  liquid  is  formed ; 
when  this  has  cooled,  it  is  of  a  blackish  brown  colour,  and  contains 
oxalic  and  acetic  acids,  with  a  substance  resembling  soot  treated  with 
an  alkalL  When  wood  is  heated  in  iron  cylinders  with  the  necessary 
arrangements  for  the  condensation  of  the  volatile  products,  a  great 
variety  of  important  substances  are  obtained,  besides  charcoal  :  in 
this  way  are  procured  acetic  acid,  commonly  called,  till  purified, 
pyroligueous  acid,  pyroxilic  spirit,  creasote,  and  tarry  matter. 

Some  botanical  and  chemical  writers  distinguish  from  this  substance 
cellulose,  but  as  they  both  form  the  investing  walls  of  the  cells  of 
plants  it  is  probable  they  are  modifications  of  the  same  chemical 
compound. 

Cellulose  may  be  procured  from  all  the  parts  of  plants  without 
exception,  by  dissolving  (by  certain  re-agents)  the  other  substances 
associated  with  it.  Pure  cellulose  is  easily  obtained  from  the  pith  of 
the  elder-tree,  or  from  very  young  roots.  The  substances  most  com- 
monly associated  with  it  are,  starch,  gum,  fats,  resins,  vegetable 
alkalies,  salts,  sugar,  and  the  peculiar  woody  matter  termed  by  Payen 
matiere  incrustante,  or  lignin  of  the  other  writers.  After  the  removal 
of  these  substances  by  extraction  with  alcohol,  ether,  dilute  potash, 
hydrochloric  acid,  and  water,  the  cellulose,  which  was  previously 
solid  and  dense,  assumes  a  spongy  appearance.  As  a  proof  of  its 
constant  composition,  it  is  worthy  of  mention  that  the  following 
substances,  previously  purified  in  this  matter,  gave  similar  results, 
namely,  the  ovula  of  almonds,  of  apples,  of  the  Helianthus  annuus, 
the  sap  of  cucumbers,  the  tissue  of  the  cucumber,  the  pith  of  the 
elder-tree,  the  pith  of  the  uSschynomene  paludosa,  cotton-wood,  thu 
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loaves  of  endive  and  of  Ailanlhus  glandulnsa,  Uio  traoheyj  of  tli<j 
Musa  sapient um,  lilma  from  the  pith  of  i>ak-t.roe.:!,  <  <11 1 1 1 ' >; c  from  cow- 
dung  (the  cow  fed  with  meadow-grass),  tho  intornal  tiHBiio  of  tho 
leaves  of  Agave  Americana,  tho  skeleton  of  a  wasp's  nest,  the  pcrispcrm 
of  tho  Phyteleplias,  extracted  lichen,  mombranoH  of  the  Chara,  &e. 
From  theso  and  various  other  substances,  tho  purified  colluloso  always 
gave  a  result  approximating  to  the  formula  C21  EL,  021.  It  is  thus 
apparent  that  tho  proper  tissue  of  all  plants  leaves  a  substance  whicli 
is  identical  for  all  of  them, — a  substance  which  contains  carbon  and 
the  elements  of  water,  which  is  isomeric  with  inulin,  and  therefore 
easily  convertible  into  starch  and  sugar ;  and  that  in  its  turn  it  may 
easily  be  produced  from  dextrine  [Dkxtiunk  ;  Stak.ch],  the  change 
consisting  only  in  the  loss  or  gain  of  the  elements  of  water.  It  has 
been  shown  by  Von  Baumhauer  that  sulphuric  acid  or  diastaso  will 
convert  cellulose  into  dextrine.  It  is  also  by  the  samo  process  con- 
verted into  starch.  Heuco  it  is  concluded  that  tho  cellular  substance 
is  closely  allied  to  starch,  dextrine,  gum,  and  sugar,  causing  their 
production  in  the  vegetable  kingdom,  and  no  doubt  being  itself  pro- 
duced from  one  of  them,  namely,  from  dextrine.  It  is  therefore  of 
great  importance  to  the  animal  body.  It  explains  the  nourishing 
power  of  those  plants  in  which  tho  incrustation  of  the  cellulose  is 
prevented  by  artificial  means,  as  of  greens,  endive,  sea-kale,  &c.  The 
cellulose  of  these  plants,  being  oasily  converted  into  dextrine,  may 
fairly  bo  reckoned  amongst  the  substances  which  are  most  serviceable 
iu  maintaining  the  vital  functions  of  animals. 

Further,  as  cellulose  exists  ready  formed  in  the  youngest  parts  of 
plants,  it  belongs,  together  with  protein,  to  the  first  vegetable  products 
of  the  food  of  plants  ;  and,  further,  it  follows  that  from  cellulose,  or 
from  vegetable  substances  similarly  formed,  especially  from  one  soluble 
iu  water,  namely,  dextrine,  starch,  gum,  and  sugar  are  occasionally 
formed.  In  many  parts  of  plants  we  find  starch,  especially  in  the 
Lichens,  which  consist  for  the  most  part  of  cellulose.  In  many  fruits 
containing  a  large  proportion  of  cellulose,  there  is  much  sugar.  These 
different  substances  may  be  produced  from  the  same  cellulose,  simply 
by  a  change  in  its  physical  character  and  a  new  chemical  arrangement 
of  its  constituents.  On  the  other  hand  we  observe  that  fleshy  fruits, 
from  being  sugary,  become  mealy  when  kept  through  the  winter; 
this  being  a  converse  change  of  sugar  into  cellulose.  Hence,  as  Mulder 
remarks,  "we  may  consider  the  cellular  plants  as  consisting  chiefly  of 
cellulose  and  of  protein-compounds;  the  vascular  plants  containing 
iu  addition  the  incrusting  or  real  woody  matter.  These  together  are 
the  most  indispensable  constituents  of  plants  ;  they  are  found  every- 
where and  in  all  their  organs.  Cellulose  is  to  plants  what  gelatin  is 
to  animals ;  they  form  together  the  cells  in  these  two  kingdoms.  In 
the  cells  both  of  plants  and  animals  protein-compounds  are  either 
deposited  in  solid  particles  or  are  dissolved  in  the  liquids  with  which 
their  organs  are  permeated.  In  plants  the  cell-walls  are  thickened  by 
the  woody  matter ;  in  animals  the  cells  contain  fat  and  other  sub- 
stances ;  in  animals,  as  well  as  in  plants,  the  cellular  substance  is  the 
chief  agent  in  connecting  all  the  other  existing  organs." 

Mohl  and  Schleiden  have  shown  that  the  cellular  membrane  of  many 
parts  of  plants  is  coloured  blue  by  iodine,  just  as  if  it  contained  starch. 
This  apparent  identity  of  reaction  would  lead  us  to  infer  that  cellu- 
lose can  often  be  modified  as  it  were  into  starch,  though  still  retaining 
the  appearance  of  cellular  membrane.  The  similarity  of  the  chemical 
constitution  of  these  two  substances  renders  their  conversion  appa- 
rently easy.  For  1  eqiv.  cellulose  (C„4  H.21  021)  =  2  eqiv.  starch  (C„.j 
Hao  0M)  +  1  eqiv-  water  (H  0).  Hence,  by  a  separation  of  water  and 
a  re-arrangement  of  the  molecules,  cellulose  may  be  converted  into 
starch;  and  conversely,  by  the  absorption  of  water,  starch  may  be  con- 
verted into  cellulose.  Cellulose  is  the  basis  of  the  substance  called 
Qua  Cotton,  which  again  on  being  dissolved  in  ether  forms  Collodion. 

(Mulder,  Chemisti-y  of  Animal  and  Vegetable  Physiology  ;  Gregory, 
Organic  Chemistry.) 

LIGNITE.  Fossil  wood  carbonised  to  a  certain  degree,  but  retain- 
ing distinctly  its  woody  texture,  is  thus  designated.  A  greater  degree 
of  change  constitutes  Cannel  and  Common  Coal,  in  which  the  original 
structure  of  the  constituent  plants  can  only  with  difficulty  be  traced ; 
a  less  change  belongs  to  Peat. 

Dr.  M'Culloch  observes  : — "  In  its  chemical  properties  Lignite  holds 
a  station  intermediate  between  peat  and  coal ;  while  among  the  varieties 
a  gradation  in  this  respect  may  be  traced  ;  the  brown  and  more 
organised  kinds  approaching  very  near  to  peat,  while  the  more  com- 
pact kinds,  such  as  jet,  approximate  to  coal."    ('  On  Rocks,'  p.  C3G.) 

His  synopsis  of  Lignite  runs  thus  : — 

A.  Jet.    Hard,  compact,  with  pitchy  lustre. 

B.  Surturbrand.    Less  compact  and  more  brittle  than  jet. 

C.  Moor  Coal  of  some  authors.  Friable. 

D.  Bovey  Coal.  Fibrous,  the  vegetable  texture  very  apparent,  colour 

brown  or  brownish-black. 

E.  Cologne  earth,  earthy  and  pulverulent  mass.    The  thickness  said 

to  bo  50  feet. 

F.  Basaltic  Coal.    Of  variable  structure;  some  parts  like  wood, 

others  like  coal. 

Lignite  often  occurs  in  beds  of  considerable  thickness  and  extent, 
and  supplies  to  particular  districts  a  bad  substitute  for  coal.  It  is  often 


accompanied  by  iron  pyrites  (Alum  Hay),  lies  in  alternating  seriet  with 
arenaceous  and  argillaceous  beds,  and  is  sometimes  covered  by  fresh- 
water limestone  (Kitpfnach),  and  presents  many  analogies  with  coal; 
but  in  general  Lignite  is  most  plentiful  in  the  tertiary  strata,  and  Coal 
among  the  Older  rocks  of  tho  secondary  series. 

In  the  Isle  of  Wight  (Alum  liay)  Lignite  beds  (tho  wood  coniferous) 
occur  amidst  the  sands  and  clays  of  tho  lower  part  of  the  (Eocene) 
tertiary  strata ;  in  a  depression  of  tho  surface  near  Bovey  Traccy, 
Devon,  a  moro  considerable  deposit  of  like  nature  occurs  under 
several  alternating  beds  of  clay  and  gravel  of  considerable  thickness. 
(I)e  la  Beche,  'Geol.  Manual.')  These  deposits  deserve  attentive  com- 
parison with  the  peat  moors  of  high  and  low  situations  in  England, 
with  and  without  buried  forests,  with  tho  Lignite  Coal  of  tho  Sussex 
Wealden,  the  Coal  of  the  Yorkshire  Oolites  derived  from  Equiteta,  and 
the  Coal  of  the  older  rocks  in  which  coniferous  wood  appear!  an 
abundant  ingredient. 

According  to  Brongniart  ('  Tableau  des  Terrains'),  at  least  three 
deposits  of  Lignite  of  different  geological  ages  may  be  distinguished 
in  the  series  of  tertiary  strata,  namely,  the  Lignite  of  Switzerland, 
of  Mont  Rouge,  and  of  Aisnc  (all  of  Eocene  date,  according  to  Lyell's 
classification).  Among  tho  secondary  strata  one  deposit  is  noticed 
by  Brongniart,  namely,  in  the  Isle  of  Aix,  belonging  to  the  Low*r 
Greehsand,  and  occurrences  of  less  importance  in  the  Wealden  of 
Sussex,  the  Kimmeridge  Clay,  Lias,  and  Ores  Ligarre.  Hardly  any  of 
the  clays  of  the  Cretaceous  or  Oolitic  formations  arc  deficient  of  jet, 
which  sometimes  forms  considerable  floors  (as  near  Whitby),  but 
generally  lies  in  small  portions. 

The  plants  occurring  in  all  these  deposits  are  terrestrial ;  in  the 
Swiss  and  French  Lignites  there  are  remains  of  palms ;  in  the  Meissner 
there  are  coniferous  woods.  Mammalia  occur,  especially  in  the  Swiss 
Lignites,  at  Kiipfnach,  near  Zurich,  where  Mastodon  anguslident, 
M.  Turiccnse,  Beaver,  Rhinoceros  tichor/iinus,  and  other  remains  are 
mentioned  by  different  writers.  One  of  the  most  characteristic  genera 
of  the  animals  found  in  Lignite  (Tuscany,  Styria)  is  tho  Anthraco- 
therium. 

LIGULATE  FLOWERS  are  such  ^as  have  a  ruonopetalous  corolla 
slit  on  one  side,  and  opened  flat,  as  in  the  Dandelion  Lilac. 

LIGURITE,  a  Mineral.  Its  primary  form  is  an  oblique  rhombic 
prism.  Colour  apple-green.  Streak  grayish-white.  Fracture  uneven. 
Hardness  above  5'0.  Lustre  of  the  surface  of  fracture  between  vitreous 
and  resinous.  Transparent  and  translucent.  Specific  gravity  3  49. 
It  is  found  on  tho  banks  of  the  Stura,  in  tho  Apennines  of  Liguria. 
Its  analysis,  by  Viviani,  gives — 


Silica   57-45 

Alumina  ........  7'36 

Lime   2530 

Magnesia        .......  2-56 

Oxide  of  Iron   3-00 

Oxide  of  Manganese   0-50 
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LIGUSTRUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Jasminacece.  It  has  a  fleshy  fruit,  the  berry  containing  two  mem- 
branous 1-seeded  nuts.  The  calyx  is  short,  tubular,  and  4-toothed ; 
the  limb  of  the  corolla  4-parted  and  spreading ;  stamens  two,  with 
short  filaments.  The  species  are  shrubs  or  low  trees,  natives  of  Europe 
and  Asia. 

L.  vulgare,  Common  Privet,  has  elliptic  lanceolate  glabrous  leaves ; 
compound  racemes ;  sweet-scented  flowers,  white  at  first,  but  soon 
changing  to  a  reddish-brown.  The  berries  are  dark  purple,  almost 
black.  It  is  a  bushy  sub-evergreen  shrub,  growing  in  hedges  and 
thickets  in  Great  Britain,  and  native  of  the  south-west  of  England. 
This  plant  was  formerly  called  Prim,  or  Prim  wort,  from  its  being  used 
for  verdant  sculptures,  or  topiary-work,  and  for  primly  cut  hedges. 
The  common  English  name  Privet  seems  to  have  been  given  to  it 
from  its  being  frequently  planted  to  conceal  private  places.  In  Ger- 
man, Dutch,  Danish,  and  Swedish  it  is  called  Liguster ;  in  French, 
Troeue;  iu  Italian,  Ligustro  ;  iu  Spanish,  Alhena;  and  in  Portuguese, 
Affena.  It  is  probably  the  Xirlpaia  of  Theophrastus,  '  Hist.  Plant.' 
i.  14.  In  point  of  utility  and  ornament  few  shrubs  exceed  the  privet. 
Its  chief  use  is  to  form  hedges  cither  for  shelter  or  ornament.  It 
bears  cutting  well,  and  is  not  liable  to  be  disfigured  by  insects ; 
having  fibrous  roots,  it  robs  the  ground  les3  thau  almost  any  other 
shrub.  It  is  oue  of  the  few  plants  that  will  grow  in  the  smoke  of 
London  ;  it  also  thrives  under  the  dripping  of  other  trees.  The  wood 
is  hard  and  fit  for  timber.  From  the  pulp  of  the  berries  a  rose- 
coloured  pigment  may  be  prepared  ;  with  the  addition  of  alum  they 
dye  wool  and  silk  of  a  good  durable  green.  The  following  varieties 
are  those  found  chiefly  iu  our  gardens  : — 

L.  v.  leucocarpum,  the  'White-Berried  Privet. 

L.  v.  xanthocarpum,  the  Yellow-Berried  Privet. 

L.  v.  chlorocarpum,  the  Green-Berried  Privet. 

L.  v.  scmpcrvirens,  the  Italian  or  Evergreen  Privet. 

L.  v.  varicgatum,  the  Variegated-Leaved  Privet. 

L.  v.  angustifolium,  the  Narrow-Leaved  Privet. 

L.  Sinense  has  lanceolate  tomeutose  leaves,  white  flowers,  and  very 
small  brown  berries.    It  is  a  native  of  China,  near  Canton. 

L.  Japonicum  is  a  native  of  Japan,  with  oblong  ovate  grooved 
leaves,  aud  white  flowers,  and  growing  to  the  height  of  G  or  S  feet. 
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L.  spicatum  has  elliptic  acute  leaves,  hairy  beneath,  as  well  as  the 
brauchlets.  Flowers  crowded,  almost  sessile,  spicate,  disposed  in  a 
thyrse,  having  the  axis  very  hairy,  and  minute  bracteas.  It  is  an 
evergreen  shrub,  native  of  Nepaul,  on  mountains,  growing  from  6  to 
8  feet  in  height. 

All  the  species  of  Privet  are  of  easy  culture,  and  will  grow  in  any 
kind  of  soil.  Cuttings  root  without  difficulty.  L.  lucidum  requires 
some  protection  in  the  winter. 

(Don,  Dichlamydeous  Plants  ;  Babington,  Manual  of  British  Botany  ; 
Fraas,  Synopsis  Flora;  Classicce  ;  Loudon,  Encyc.  of  Trees  and  Shrubs.) 

LI'GUUS,  De  Montfort,  a  genus  of  terrestrial  Testaceous  Mollusca 
belonging  to  the  family  Helicida;.  Dr.  J.  E.  Gray  ('  Zool.  Proc.,'  1 834) 
describee  a  species  from  Africa  (L.  tenuis),  and  observes  that  in  shape 
it  is  most  like  to  the  young  of  Helix  flammigcra  of  Fdrussac,  but 
differs  in  colour,  in  tenuity,  and  in  the  shape  of  the  front  of  the 
pillar-lip. 

LILAC.  [Strinoa.] 

LILIA'CE^E,  Lilyworts,  an  important  natural  order  of  Endogenous 
Plants,  containing  many  of  the  most  beautiful  of  that  class  of  the 
vegetable  kingdom.  A  large  proportion,  especially  of  those  of  cold 
countries,  consists  of  bulbous  plants,  producing  annually  a  stem  which 
perishes  after  having  produced  its  leaves  and  flowers  ;  others  have  an 
annual  duration  with  perennial  fleshy  roots  ;  and  a  few  acquire,  in 
warm  countries,  a  stem  of  very  considerable  size,  as  the  Dragon-Tree 
(Draca:na  Draco),  of  which  there  is  an  ancient  specimen  in  Tencriffe 
with  a  stem  many  feet  in  diameter. 

The  flowers  of  Liliaceous  Plants  are  generally  large  and  showy, 
especially  in  those  with  annual  stems,  as  the  Lily  itself,  the  Fritillary, 
Hyacinth,  Star  of  Bethlehem,  &c. ;  but  when  they  acquire  an  arborescent 
stem  the  size  of  the  flowers  contracts,  so  that  the  largest  trees  among 
them  have  the  smallest  flowers.  Their  lecves  are  always  quite  simple 
and  undivided,  and  usually  have  the  veins  of  the  leaves  ruuriing 
straight  from  the  base  to  the  apex ;  but  in  some  Dracaenas  they 
diverge  from  the  midrib  to  the  margin,  as  in  the  Plantain.  Among 
other  Eudogens  they  are  readily  known  by  having  a  flower  of  C 
coloured  pieces,  6  stamens  with  the  anthers  opening  inwards,  and  a 
nuperior  3-celled  ovary  changing  to  a  3  celled  fruit. 


Tulipa  syhestris. 

1,  a  magnified  view  of  the  stamens  and  pistil ;  2,  the  pistil ;  3,  a  transverse 
section  of  a  ripe  fruit,  showing  the  cells  and  seeds. 

This  order  is  divided  into  several  sections,  of  which  Dr.  Lindley 
gives  the  following'  account  in  his  '  Vegetable  Kingdom  :' — 

Tulipea;  are  the  Lilia  of  Jussieu,  and  they  may  be  justly  regarded 
\b  the  type  of  the  order  of  Lilies.    Bulbs  ;  annual  stems  little  or  not 


at  all  branched ;  flowers  usually  large  and  gaily  coloured,  without 
membranous  spathes,  but  axillary  to  leaves  but  little  changed,  the 
calyx  and  corolla  and  their  parts  scarcely  united,  although  often 
arranged  in  a  tube ;  anthers  swinging  lightly  by  the  fine-drawn  point 
of  a  stiff  filament ;  and  finally  a  dry  seed-vessel — separate  the  group 
from  all  that  follow.  They  are  amongst  the  gayest  of  our  garden 
flowers,  as  Tulips,  Fritillaries,  and  Dog's-Tooth  Violets  testify.  One 
of  them,  the  Lilium  chalcidonicum,  a  plant  that  covers  the  plains  of 
Syria  with  its  scarlet  flowers,  is  most  memorable  from  having  been 
selected  by  our  Saviour  as  the  subject  of  allusion  in  hia  Sermon  on 
the  Mount. 

The  Hemerocallea,  or  Day-Lilies,  differ  from  the  last  in  nothing 
except  their  calyx  and  corolla  being  so  joined  to  each  other  as  to  form 
a  tube  of  conspicuous  length,  and  in  their  want  of  a  bulb  in  many 
instances.  The  Agapanthus  and  the  fragrant  Tuberose  are  the  more 
remarkable  among  them ;  but  Funkia,  Hemerocallis,  Blandfordia,  and 
the  Veltheimias  and  Tritoinas,  are  also  species  of  familiar  occurrence. 
Phormium,  which  yields  the  celebrated  flax  of  New  Zealand,  with  its 
hard  perennial  leaves  and  panicles  of  yellow  flowers,  must  be  con- 
sidered to  connect  the  present  division  with  that  of  Aloes.  There  is 
so  little  to  separate  Aloincce,  or  Aloes,  from  the  Day-Lilies,  that 
scarcely  anything  can  be  named  except  their  succulent  foliage,  and 
even  that  disappears  in  Yucca,  which  has  the  hard  leaves  of  Phormium, 
with  which  however  its  distinct  sepals  and  petals  forbid  its  being 
associated. 

With  the  Scillea;,  or  Squills,  we  reach  a  division  of  the  order 
abounding  in  beautiful  species,  all  of  which  are  bulbous,  with  annual 
stems.  Their  peculiarity  consists  in  the  anthers  not  being  so  lightly 
attached  to  the  filaments  as  in  Tulipea;,  and  in  the  leaves  from  whose 
axils  the  flowers  proceed  acquiring  a  membranous  condition. 

Conantherew  are  Squills  with  the  ovary  partially  adhering  to  the 
calyx  and  corolla,  and  springing  from  tubers,  not  bulbs.  They  offer 
a  direct  transition  to  Amaryllids. 

Anthericea;,  or  Asphodels,  agree  with  the  last  in  having  tubers  or 
fleshy  fascicled  roots,  and  not  bulbs,  but  their  ovary  is  free  ;  they  are 
therefore  tuberous  fibrous-rooted  Squills.  Chrysobactron,  a  genus 
gathered  by  Dr.  Joseph  Hooker  in  Auckland  and  Campbell's  Islands, 
is  described  as  dioecious,  but  apparently  is  polygamous.  The  fruit 
in  these  three  last  orders  is  a  capsule. 

Aphyllanthem  are  plants  with  the  habit  of  Rushes,  and  the  bracts 
so  membranous  and  closely  imbricated  as  to  give  the  appearance  of 
Xyrids  when  the  flowers  are  past.  They  seem  to  form  a  connection 
between  Lilies  and  some  plants  of  the  Juncal  or  Xyridal  Alliances. 
The  genera  have  been  very  insufficiently  examined.  Xanthorrbaeas, 
called  Grass-Trees  in  Australia,  are  very  different  in  habit  from  the 
remainder :  their  shrubby  stems,  which  emulate  small  palm-trees  in 
appearance,  bear  tufts  of  long  wiry  foliage  at  their  extremities,  from 
the  midst  of  which  rise  very  long  cylindrical  spikes  of  densely- 
compacted  flowers,  resembling  Bullrushes.    [Typiiace^  ] 

Asparagece  are  Lilies  with  a  succulent  fruit.  They  consist  of  plants 
extremely  dissimilar  in  appearance,  the  Common  Asparagus  and  the 
Lily  of  the  Valley  being  associated  under  this  title.  In  general  their 
leaves  are  broad ;  in  the  genus  Cordyline  they  even  acquire  the 
expanded  form  and  diverging  veins  of  the  Amomal  Alliance :  their 
stems,  although  among  the  dwarfest  that  the  Lilies  comprehend,  are 
in  the  Common  Asparagus  branched  and  of  considerable  size,  and  in 
the  Dragon-Trees  they  acquire  the  dimensions  and  age  of  large  trees. 
A  tendency  to  the  separation  of  sexes  occurs  here  on  the  part  of  the 
genus  Rtiscus,  but  it  is  not  carried  so  far  as  to  constitute  a  diclinous 
structure. 

With  respect  to  Aspidistrea;,  concerning  whose  structure  we  have 
very  insufficient  information,  they  are  principally  kuown  by  a  large 
mushroom-shaped  stigma.  Their  foliage  is  that  of  Zingiberacem 
Their  flowers  are  dingy  purple  or  green,  with  a  campanulate  perianth, 
on  whose  sides  the  stamens  are  inserted.  In  many  respects  they  are 
very  like  Orontiaceoz,  to  which  perhaps  they  ought  to  be  referred. 

In  like  manner  the  Ophiopogonea;,  or  Teat-Worts,  have  a  foliage 
hardly  belonging  to  Lilies,  Peliosanlhes  Teta  resembling  a  Ginger  more 
than  a  plant  of  this  order.  They  are  remarkable  for  their  seeds 
bursting  through  the  sides  of  the  ovary  at  a  very  early  period,  growing 
freely  though  exposed  to  air,  and  finally  acquiring  the  succulent 
appearance  of  a  tuber.  It  is  very  uncertain  whether  they  have  any 
claims  to  the  rank  of  Lilies. 

The  geographical  limits  of  this  order  are  as  wide  as  its  differences 
of  structure.  Upon  the  whole  however  the  species  are  much  more 
abundant  in  temperate  climates  than  in  the  tropics,  where  they  chiefly 
exist  in  an  arborescent  state.  Aloes  are  mostly  found  in  the  southern 
parts  of  Africa;  one  species  is  a  native  of  the  West  Indies,  and  two 
or  three  more  of  Arabia  and  the  East.  Dracaenas,  the  most  gigantic 
of  the  order,  attain  their  largest  size  in  the  Canaries;  a  D.  Draco 
there  is  described  as  being  between  70  and  75  feet  high,  464  fee*  m 
circumference  at  the  base,  and  was  kuown  to  have  been  a  very  ancient 
tree  in  the  year  1804.  The  northern  flora  comprehends  for  the  most 
part  plants  of  the  genera  Scilla,  Syacinthus,  Allium,  and  Ornitho- 
galum.  In  the  East  Indies  Lilyworts  are  rare;  in  Australia  they 
form  a  distinctly-marked  feature  of  the  vegetation ;  and  in  New 
Zealand  they  are  represented  by  the  Phormium,  or  Flax-Bush.  A 
very  considerable  number  are  employed  for  useful  purposes.  Among 
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them  are  those  whose  fibre  is  strong  enoiigli  to  furnish  cordage,  nioh 
as  Pi  (max,  New  Zealand  Flax.  The  Onion,  Oarlie,  and  Leek,  long 
known  as  articles  of  diet,  Chives,  Shalots,  and  Rocambole,  are  species 
of  the  genus  Allium.  [Allium.]  Aloes  and  Squills  indicate  the 
value  of  some  Liliacew  in  medicine.  As  purgatives  the  Aloes  are  in 
extensive  use.  Resinous  matters  are  yielded  by  some  species,  whence 
they  have  been  useful  in  dysenteries.  Of  these  the  most  celebrated  is 
Dragon's  Blood,  a  tonic  astringent  rosin.  Tho  roots  of  Asparagus 
racemosus  and  A.  adscendeits  are  both  employed  medicinally  in  Northern 
India.  Polianthes  tuberosa,  or  the  Tuberose,  is  well  known  for  its 
delicious  fragrance.  Other  species  are  found  to  contain  special 
properties,  which  render  them  serviceable  to  man  in  various  ways. 

There  are  133  genera  in  this  order,  and  1200  species. 

(Liudley,  Vegetable  Kingdom.) 

LILIALES.  [Endooens.] 

Ll'LIUM  (the  Latin  Lilium  and  Greek  Aflpwv),  si  genus  of  Plants 
the  type  of  the  natural  order  Liliacccc.  It  has  a  perianth  of  C  leaves 
spreading  or  reflexed,  with  a  longitudinal  nectariferous  furrow  at  the 
base  of  each ;  an  undivided  style,  capitate  stigma,  and  fiat  seeds.  The 
colour  of  the  flowers  is  either  white,  yellow,  or  red. 

L.  candidum,  Common  White  Lily,  has  lanceolate  scattered  leaves 
attenuated  at  the  base  ;  a  bell-shaped  smooth  corolla  ;  the  petals  of  a 
beautiful  shining  white  on  their  inside,  ridged  and  not  quite  so  trans- 
parent or  luminous  on  their  outside.  The  flowers  are  large,  white, 
and  in  a  cluster  at  the  top  of  the  stem.  It  blossoms  early  in  the 
summer,  and  has  been  cultivated  in  our  gardens  from  time  immemorial. 
Great  doubts  had  existed  respecting  the  native  habitat  of  this  species, 
t  ill  Mr.  Hawkins,  the  friend  and  companion  of  Dr.  Sibthorp,  found  it 
growing  wild  in  that  classical  and  celebrated  spot  the  Vale  of  Tempe. 
It  is  the  Kpivov  of  Theocritus  ('Id.'  23)  and  of  Dioscorides  (3,  100). 
Both  Pliny  and  Ovid  have  added  their  testimony  to  the  general 
admiration  in  which  this  plant  has  been  universally  held.  The 
flowers  have  a  pleasaut  sweet  smell,  and  were  formerly  used  for  medi- 
cinal purposes,  particularly  as  an  anti-epileptic  and  anodyne.  A  water 
distilled  from  them  had  reputation  as  a  cosmetic,  but  the  odorous 
matter  they  contain  is  so  exceedingly  volatile  that  it  is  impossible  to 
preserve  it,  as  it  is  wholly  carried  off  by  evaporation.  The  roots 
only  are  found  available  in  medicine,  and  they  are  frequently  employed 
as  emollient  poultices,  owing  to  the  mucilaginous  matter  which  they 
contain.  It  is  however  doubtful  whether  they  are  more  efficacious 
than  poultices  formed  of  bread  or  farina.  Gerard  prescribes  the  lily- 
root  internally  in  dropsies,  and  for  this  purpose  bread  was  made  of 
barley-meal  with  the  juice  of  the  roots  instead  of  water,  and  eaten 
for  a  considerable  length  of  time.  This  species,  as  well  as  others,  is 
cultivated  in  Siberia,  and  eaten  as  the  potato.  The  scent  of  the  Lily 
is  exceedingly  powerful,  and  peculiarly  distressing  in  some  cases. 
Murray  mentions  an  instance  of  death  ensuing  from  exposure  to  the 
odour  of  this  plant. 

L.  bulbiferum,  Bulb-Bearing  or  Orange  Lily,  has  linear-lanceolate 
scattered  leaves ;  a  bell-shaped  erect  corolla,  glandular  and  rough  on 
the  inside,  downy  without.  The  flowers  are  large  and  handsome,  of 
a  beautiful  red  or  orange  colour,  pale  ou  the  outside,  and  without 
any  scent.  The  bulb  is  composed  of  numerous  thick  white  loosely- 
imbricated  scales.  This  species,  and  L.  chaleedonicum,  is  probably  the 
Kp'wov  of  Theophrastus  ('  Hist.  Plant.,'  6,  6),  and  undoubtedly  the 
TilitpoKaXkis  of  Dioscorides  (3,  127).  It  is  a  native  of  Italy,  Austria, 
and  North  America. 

L.  superbum,  Superb  Martagon  Lily,  has  a  revolute  corolla,  the 
lower  leaves  whorled,  the  rest  scattered.  The  flowers  form  a 
branched  reflexed  pyramid,  and  are  large  and  handsome,  one  at  the 
end  of  each  branch,  red  or  yellow  with  dark  spots ;  their  smell  is 
disagreeable.  The  bulb  is  as  white  as  ivory.  It  is  a  native  of  North 
America,  whence  it  was  imported  by  Mr.  Peter  Collinson  in  the  year 
1738. 

L.  Martagon,  Turk's-Cap  Lily,  has  whorled  elliptic  lanceolate 
leaves,  a  pubescent  scabrous  stem,  nodding  flowers,  and  a  reflexed 
perianth.  Though  not  a  native  of  Great  Britain  it  is  naturalised  in 
copses. in  many  places. 

The  species  enumerated  are  those  most  commonly  cultivated  in  our 
gardens,  each  of  which  has  many  varieties  and  sub-varieties.  They 
are  capable  of  being  propagated  by  planting  the  offsets  of  the  roots 
and  by  sowing  seeds  to  obtain  new  varieties.  Every  year  the  roots 
produce  many  offsets,  which  however,  unless  greatly  wanted,  are 
better  left  on  for  two  or  three  years.  The  proper  time  for  separating 
them  is  in  summer  and  autumn,  when  the  winter  is  past  and  the 
stalks  decayed,  either  by  taking  them  from  the  mother-bulbs  in  the 
ground,  or  removing  the  whole  and  dividing  the  offsets  from  the  main 
bulb  when  uncovered ;  they  should  then  be  planted  in  beds  a  foot 
asunder  and  three  inches  deep,  to  remain  a  year  or  two  ;  the  large 
roots  set  again  in  the  borders  singly.  The  sowing  of  seed  is  chiefly 
practised  to  obtain  new  varieties  of  Martagons  ;  it  should  be  done  in 
the  autumn,  soon  after  the  seed  is  ripe,  in  pots  or  boxes  of  rich  light 
sandy  earth,  with  holes  in  the  bottoms  half  an  inch  deep.  The  pots 
or  boxes  should  be  placed  in  a  sheltered  position  during  the  winter, 
and  refreshed  often  at  first  with  water.  The  plants  will  appear  in 
the  spring ;  in  August  they  should  be  transplanted  into  nursery-beds 
in  flat  drills  an  inch  deep  and  three  or  four  inches  asunder.  After 
having  grown  in  this  situation  till  the  August  or  September  following 
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thoy  should  bo  again  transplanted  into  another  bed,  and  ut  greater 
distances;  after  which  they  may  bo  finally  removed  into  tho  pleanuro- 
ground.  Tho  bulbs  should  be  planted  ningly,  as  they  soon  inerea-e 
by  offsets  into  largo  bunches.  All  the  species  and  varieties  of  Lilium, 
aro  valuable  as  plants  of  ornament  for  tho  beauty  of  their  flowers, 
which  havo  a  noble  appearance.  They  are  proper  for  the  pleasure- 
ground,  and  if  planted  with  judgment  succeed  each  Other  in  blooming 
upwards  of  three  months.  Tho  Common  White  Lily,  the  Orange- 
Lily,  and  Martagon  will  thrive  under  trees.  The  Orange-Lily  also 
answers  well  for  small  gardens  and  confined  situations  in  towns  ami 
cities. 

(Babington,  Manual  of  British  Botany  ;  Fraas,  Synopsis  Planlu.ru.in. 
Flora:  Classical;  Rees,  Encyclopedia.) 
LILY.  [Lilium.] 

LILY-BEETLE.  Tho  C'rioceris  merdigera,  a  species  of  Voleoptcra,  is 
thus  named.  [Cimo'jkiiid/S.] 

LILY-ENCRINITE.  [Enciunites.] 

LIMA.  [PeCTINIMIANCIIIATA.] 

LIMACELLA.  [Limax.] 
LIMACID^E.  [Limax.] 
LIMACINA.  [Hyamjims.] 

LIMACI'NFA,  M.  De  Blainville's  name  for  his  third  family  of 
Pulmobranchiata,  tho  first  order  of  his  second  sub-class,  Paracephalo- 
phora  Monoica.  M.  de  Blainville  thus  defines  the  family,  which 
comprises  the  genus  Helix  of  Linnuius  : — 

Animal  very  variable  in  form ;  the  head  provided  with  two  pair  of 
tentacula  completely  retractile  into  the  interior,  the  posterior  pair 
longest,  carrying  the  eyes  on  their  extremities;  one  tooth  iu  the  upper 
lip ;  the  lingual  mass  small,  and  covered  with  a  skin  beset  with 
microscopic  teeth. 

Shell  of  a  form  as  variable  as  the  body  of  the  animal,  rarely  sub- 
ampullaceous,  often  normal,  oval,  or  globular,  sometimes  turriculated, 
pupaceous,  or  discoid,  almost  constantly  without  an  epidermis,  rarely 
hairy  (velue),  with  the  summit  always  blunt ;  the  aperture  round, 
semilunar,  oval  or  angular,  but  never  notched. 

M.  De  Blainville  adds,  as  an  observation,  that  all  the  animals  of  this 
family  are  terrestrial ;  and  that,  with  the  exception  of  Testacella,  all 
feed  on  vegetable  substances. 

The  following  are  the  genera  comprehended  under  the  Limacinea 
in  the  '  Malacologie '  of  the  author  above  quoted  : — 

Succinea,  comprehending  also  Amphibulimus  of  Lamarck. 

Bulimus,  comprehending  also  Buliniulus  of  Leach. 

Achatina,  comprehending  also  the  genera  Liguus  of  Denys  de 
Montfort,  and  Polyphemus  of  the  same  author. 

Clausilia. 

Pupa,  comprehending  also  the  genera  Chondrus  of  Cuvier,  Oibbus 
of  Denys  de  Montfort,  Vertigo  of  Muller,  and  Partula  of  De  Ferussac. 

Tomogeres  of  De  Montfort  (Anasloma  of  Lamarck). 

Helix,  comprehending  the  genera  Carocolla,  Lamarck  ;  Iberus,  De 
Montfort;  Caracolus,  De  Montfort;  Acavus,  De  Montfort;  Helicella, 
Lamarck ;  and  Zoniles,  De  Montfort. 

Helicolimax  (Vitrine),  including  the  genu3  Helicarion  of  De  Ferus- 
sac ;  Testacella,  Parmacella,  Limacella. 

Limax,  including  the  genera  Arion,  De  Ferussac  ;  Philomique  of 
Rafincsque;  and  Eumele  of  the  last-named  author. 

Onchidium,  including  Veronicella,  Blainville.  [Helicid.e;  Limax.] 

LIMAX,  the  Latin  name  for  those  air-breathing  naked  Gastropodous 
Molluscs,  so  injurious  to  the  agriculturist  and  horticulturist,  vernacu- 
larly known  by  the  name  of  Slugs. 

Linnaeus  employed  the  term  Limax  as  a  generic  appellation  for  the 
Naked  Slugs,  placing  the  genus  at  the  head  of  his  (  Vermes)  Mollusca, 
and  comprehending  under  it  eight  species,  all  terrestrial  excepting  the 
last,  namely,  L.  papillosum,  to  which  he  assigns  the  European  Ocean 
as  a  locality,  adding  that  the  animal  is  submarine,  and  should  probably 
be  rather  referred  to  the  genus  Boris. 

The  following  is  the  definition  given  by  Linnajus  : — 

Body  oblong,  repent,  with  a  fleshy  shield  above  and  a  longitudinal 
flat  disc  below.  A  dextral  lateral  foramen  for  the  genitals  and 
excrements.  Four  tentacles  above  the  mouth  ('  Systema  Natura?,' 
ed.  12,  1767.) 

Iu  addition  to  this  employment  of  the  term,  Linnseus  used  the 
word  Limax  to  designate  the  soft  parts  of  most  of  the  genera  of  his 
( Vermes)  Testacea,  indeed  of  all  that  progress  upon  a  flattened  disc  or 
foot,  marine  as  well  as  terrestrial ;  for  the  very  imperfect  information 
of  the  time  when  he  wrote  did  not  enable  him  to  make  those  dis- 
tinctions which  modern  zoologists  have  pointed  out,  aided  by  more 
copious  materials,  and  by  the  labours  of  accurate  zootomists  and 
observers  bestowed  upon  those  materials.  Thus  we  find  in  the 
'  Systema  Natura3 :' — "  Conus.  Animal  Limax." — "  Cyprcea.  Animal 
Limax." — "Bulla.  Animal  Limax." — "  Voluta.  Animal  Limax."  In 
short,  the  auimal  of  each  genus  of  his  '  Univalvia  spira  regulari,'  with 
the  exception  of  Argonauta  and  Nautilus,  ia  stated  to  be  a  Limax; 
and  the  same  animal  is  also  assigned  to  Patella,  which  stands  at  tha 
head  of  his  '  Univalvia  absque  spira  regulari.' 

Cuvier,  in  the  first  edition  of  his  '  Regne  Animal '  (1S17),  places  the 
'Limaces'  (Limax,  Linn.)  at  the  head  of  his  Pulmones  Terrestres, 
nearly  all  of  which  he  describes  as  having  four  tentacles ;  two  or  three 
only  of  very  small  size  not  having  exhibited  the  lower  pair — ■"  u'ont 
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pas  laissd  voir  le  pairo  iufdrieure."  Those  among  them,  he  adds,  which 
have  no  apparent  shell  formed,  according  to  Linnaeus,  the  genus  Limax, 
which  Cuvier  subdivides  into  the  groups  of  the  Limaces,  or  Slugs 
properly  so  called  (Limax,  Linn.);  the  Testacelles  (Testacella,  Lam.); 
and  the  Parmacelles  (Parmacella,  Cuv.).  In  the  last  edition  of  the 
'  Rogue  Animal '  (1830),  he  adds  under  Limax  the  subdivisions  dis- 
tinguished by  De  Fdrussac,  namely,  Avion  and  Vaginulus. 

In  both  editions  he  describes  the  'Limaces  propremcnt  dits'  as 
having  an  elongated  body,  and  for  a  mantle  a  fleshy  compact  disc, 
which  occupies  the  anterior  part  of  the  body  alone,  and  covers  the 
pulmonary  cavity  only.  This  disc  contains,  he  adds,  in  many  species, 
a  small  oblong  and  flat  shell,  or  at  least  a  calcareous  secretion  in  lieu 
of  it.  The  orifice  of  respiration  is  on  the  right  side,  towards  the  front, 
and  the  anus  is  pierced  at  its  posterior  border.  The  four  tentacles 
arc  put  forth  and  withdrawn  by  unrolling  themselves  (en  seddroulant) 
like  the  fingers  of  gloves,  and  the  head  itself  can  be  withdrawn  in 
part  under  the  disc  of  the  mantle.  The  organs  of  generation  open 
under  the  right  upper  tentacle.  There  is  but  one  jaw  (upper),  in  the 
form  of  a  dcntilated  crescent,  which  serves  them  to  gnaw  with  much 
voracity  the  herbs  and  fruits  to  which  they  do  so  much  damage. 
Their  stomach  is  elongated,  simple,  and  membranous. 

Lamarck  ('  Histoire  Naturelle  des  Animaux  sans  Vertebres,  torn, 
vi.  part.  ii.  1822)  thus  defines  his  Limaciens : — Branchia)  creeping 
(rampantes),  under  the  form  of  a  vascular  net  upon  the  wall  (paroi) 
of  a  particular  cavity,  the  aperture  of  which  is  a  hole  which  the 
animal  contracts  or  dilates  at  its  pleasure.  They  respire  the  free 
air  only. 

The  same  zoologist  remarks  that  the  Limacians  constitute  a  natural 
family  and  a  very  remarkable  one,  inasmuch  as  the  auimals  which 
compose  it  are  the  only  ones  among  the  Gastropods  whose  respiratory 
organ,  which  is  truly  branchial,  breathes  nothing  but  free  air,  and  he 
thence  names  them  Pneumobranchcs.  These  molluscs,  he  continues, 
are  naked  or  nearly  naked.  Their  body  is  elongated,  creeping  upon 
a  ventral  disc  which  is  not  separated  from  it,  and  bordered  on  the 
sides  by  a  mantle  which  is  most  frequently  very  narrow.  Originally 
from  the  waters  (originaires  des  eaux),  they  live  habitually  in  their 
neighbourhood  ;  but  some  inhabit,  nevertheless,  places  which  are  at  a 
distance  from  the  water,  but  nearly  always  in  cool  and  humid  locali- 
ties. They  have  accustomed  themselves  (ils  se  sont  accoutumds)  to 
breathe  air  with  their  branchiae ;  so  that  this  habit  has  become  a 
necessity  to  them.  Here  it  is,  for  the  first  time,  as  regards  the 
molluscs,  that  the  free  air  is  the  fluid  breathed.  This  fluid  penetrates 
by  a  hole,  and  without  either  trachea  or  bronchia;  into  a  particular 
cavity  which  is  not  divided  into  many  partitions  (loges)  or  cellules, 
but  on  the  walls  of  which  little  lace-like  vessels  or  a  vascular  net- 
work (des  cordonnets  ou  des  lacis  de  vaisseaux)  creep  in  divers  forms 
and  receive  the  influence  of  the  respiration.  A  similar  or  analogous 
cavity  is  found  in  a  great  number  of  the  Trachelipods ;  but  in  those 
which  respire  air  only,  the  influence  of  this  fluid,  being  very  superior 
to  that  of  water,  requires  in  the  organ  presented  to  it  only  a  very 
small  surface.  Thus  the  vascular  lace-like  work  (cordonnets  vascu- 
laires)  which  creeps  over  the  walls  of  the  cavity,  and  which  in  that 
respect  resembles  the  same  parts  in  the  Limacians,  projects  very  little; 
whilst  in  those  which  respire  water  only  the  cavity  offers  very  pro- 
jecting and  vascular  parts  (such  as  pectinated  lamina;  of  different 
sizes)  to  the  influence  of  the  fluid  respired.  The  branchial  cavities  of 
which  we  are  speaking,  even  that  which  is  adapted  for  breathing  air 
only,  cannot  be  reasonably  confounded  with  a  lung,  which  is  a  respira- 
tory organ  of  a  particular  fashion,  adapted  to  organisations  of  a 
superior  order,  an  organ  which  is  essentially  cellular,  and  into  which 
the  fluid  respired  is  introduced  at  least  by  an  internal  trachea,  and 
often  by  bronchia;  besides.  This  modification,  then,  of  the  respiratory 
organ  has  peculiar  characters  which  branchi;o  or  gills,  whatever  be 
their  form  and  situation,  never  offer.  If,  in  order  to  determine  the 
name  or  the  kind  (espece)  of  a  respiratory  organ,  that  organ  is  consi- 
dered only  with  reference  to  the  fluid  respired,  then  all  animals  which 
respire  free  air  may  be  said  to  possess  a,  lung;  but  if,  in  order  to 
facilitate  the  study  of  the  different  modifications  of  organs  which 
serve  for  respiration,  and  in  order  to  seize  the  means  which  nature 
has  employed  to  effect  the  progressive  composition  of  the  animal 
organisation  as  well  as  its  perfection,  one  considers  the  characters 
proper  to  each  sort  of  respiratory  organ,  it  will  then  be  evident  that 
no  mollusc  nor  any  other  invertebrate  animal  respires  by  means  of  a 
lung,  although  many  among  them  respire  the  free  air.  Besides,  inde- 
pendently of  the  particular  and  well-known  structure  of  every  lung, 
the  air  never  penetrates  except  by  the  mouth  of  the  animal,  whilst  in 
every  respiratory  organ  distinct  from  a  lung  the  fluid  respired,  what- 
ever it  be,  is  always  introduced  by  another  passage.  To  confound 
objects  so  different,  each  of  which  is  appropriated  to  the  degree  of 
organisation  to  which  it  belongs,  and  can  only  exist  in  an  organisation 
of  that  degree,  is,  in  our  opinion,  to  render  the  knowledge  of  the 
order  of  nature  in  her  productions  impossible.  In  fact,  in  the  course 
of  the  animal  kingdom,  such  a  function  could  not  be  executed  except 
by  an  organ  or  system  of  organs  differently  modified,  because  it  must 
be  in  relation  with  the  state  of  organisation  of  which  it  forms  a  part. 

To  return,  continues  Lamarck,  to  the  particular  object  before  us, 
I  will  say  that  branchiae,  although  they  present  themselves  under  a 
multitude  of  forms  and  different  situations,  never  resemble,  notwith- 


standing, a  lung.  This  respiratory  organ,  then,  is  peculiar ;  and  we 
know  that  it  has  the  power  of  habituating  itself  to  respire  air.  In 
fact  many  Crustaceans  which  live  nearly  constantly  ou  land  respire 
there  this  last  fluid  only  with  their  brauchia;.  If  the  Colimaces,  as 
well  M  the  Limneans,  have  a  branchial  cavity  similar  to  that  of  the 
Limacians,  and  breathe  the  free  air  only,  this  cavity  is  also  the  same 
as  that  of  the  Melanians  and  other  Trachelipods  which  breathe  water 
only.  But  iu  the  first  the  respiratory  organ  presents  a  small  surface 
only  to  the  fluid  respired ;  whilst  in  the  second  the  orgau  iu  question 
offers  a  much  larger  extent  of  surface.  Iu  each  case  these  organs 
are  always  branchial,  but  adapted  to  the  power  of  the  influence  of 
the  fluid  respired,  and  situated  iu  analogous  cavities. 

Thus  far  Lamarck,  who  concludes  by  comprehending  under  his 
Limacians  the  following  five  genera  : — Onchidium,  ParmaccUa,  Limax, 
Testacella,  and  Vitrina. 

The  second  section  of  the  Limacineans  of  M.  De  Blainville,  or 
those  which  have  the  anterior  border  of  the  mantle  enlarged  into  a 
species  of  buckler,  the  shell  being  null  or  nearly  membranous,  consist 
of  the  genera  Vitrina,  or  Helicolimax,  Testacella,  Parmacella,  Lima- 
cella,  Limax,  and  Onchidium  [LimacineaJ.  With  regard  to  the  marine 
species,  which  Cuvier  has  approximated  to  these,  M.  De  Blaiuvillo 
observes  that  they  constitute  his  genus  Peronia  in  his  order  of 
Cyclobranchians. 

M.  Rang  arranges  the  Limaces  of  Fdrussac  (Limaciens  of  Lamarck, 
Limaciuds  of  De  Blainville,  Nudilimaces  of  Latreille)  as  the  first 
family  of  the  Pulmonds  Inoperculds  of  De  Fdrussac  (Pulmobranches 
of  Do  Blainville),  and  makes  it  consist  of  the  genera  Onchis,  Fdr. ; 
Onchidie,  Cuv. ;  Peronia,  De  Blanv. ;  Onchidium,  Buchanan ;  Veroni- 
cella,  De  Blanv.  ;  Vaginulus,  De  Fdr. ;  having  a  general  cuirass. 

The  genera  Limacclla,  Blainv. ;  Limax,  Lam.  (including  Avion, 
Fdr.) ;  Parmacella,  Cuv. ;  which  have  a  partial  cuiraas  :  and 

The  genus  Testacella  (including  the  Plectrophore)  of  Fdrussac,  which 
is  without  any  cuirass. 

M.  Deshayes  makes  the  following  remarks  on  Lamarck's  classification 
of  this  group  of  Mollusca : — "  We  have  already  censured  in  the  method 
of  Lamarck  the  separation  of  the  Gastropods  and  the  Trachelipods — a 
separation  artificial  and  useless,  especially  as  regards  the  grand  series 
of  molluscs,  where  this  division  is  the  less  tolerable,  because  there  it 
is  that  the  passage  of  the  Gastropods,  properly  so  called,  and  of  the 
Trachelipods  is  effected  in  the  most  imperceptible  manner  and  by 
means  of  a  curious  series  of  modifications.  Cuvier,  who,  in  his 
memoir  on  the  Limaces  and  Helices,  has  justly  advanced  the  proposi- 
tion that  there  scarcely  exist  any  zoological  characters  proper  for  the 
distinction  of  these  two  genera,  could  not  coincide  in  the  opinion  of 
Lamarck,  and  in  this  he  was  wisely  imitated  by  the  greatest  number 
of  zoologists.  M.  de  Fdrussac  collected  into  two  orders  all  the  air- 
breathing  molluscs,  according  as  they  were  or  were  not  provided  with 
an  operculum.  Those  which  are  operculated  are  few,  and  consist  of 
two  genera  only,  which  we  find  among  the  Trachelipods  of  Lamarck. 
Those  which  are  not  operculated  comprise  a  considerable  number  of 
genera  grouped  in  families.  The  first  i3  that  of  the  Limaces,  corres- 
ponding exactly  enough  with  the  family  of  Limacians  of  Lamarck. 
It  comprehends  however  twelve  genera,  whilst  that  of  Lamarck  only 
contains  five  ;  but  when  we  come  to  examine  attentively  these  different 
genera  admitted  by  M.  de  Fdrussac,  we  soon  perceive  that  many  are 
too  uncertain  to  be  definitely  adopted.  M.  De  Blainville  himself  has 
rejected  many  of  the  genera  of  this  family  which  he  had  at  first 
adopted;  and  in  his  '  Treatise  on  Malacology'  he  has  reduced  them 
to  five.  M.  Cuvier,  in  the  last  edition  of  the  '  Regne  Animal,'  has  not 
adopted  more  than  the  genus  Vaginulus,  to  which  M.  De  Blainville  has 
given  the  name  of  Peronia,  which  occasions  a  sad  confusion  in  nomen- 
clature. It  will  suffice  then  to  add  the  genus  Vaginulus  to  the  family 
of  Limacians  of  Lamarck,  to  render  it  as  complete  as  the  most  positive 
observations  require." 

Dr.  J.  E.  Gray  is  of  opinion  that  at  present  only  a  few  genera,  as 
Arion  and  Helicavion,  Fdr.,  Nanina,  Gray,  and  Stenopxis,  Guilding,  can 
be  referred  with  certainty  to  the  Avionidw,  though  he  thinks  it  very 
probable  that,  when  the  animals  of  other  shells  are  known,  many  of 
them  may  be  found  to  belong  to  that  family.  In  this  state  of  our 
information  we  shall  confine  ourselves  in  this  article  to  those  forms  of 
the  naked  truly  terrestrial  Limacida,  which  are  for  the  most  part 
popularly  known  under  the  name  of  Slugs,  and  shall  notice  the  genera 
with  external  shells  under  their  respective  titles,  though  we  quite  agree 
in  the  principle  of  the  general  similarity  of  the  zoological  characters 
of  the  Limaces  and  Helices,  and  the  almost  imperceptible  gradation  of 
form  among  them.  [HELiciDiE.] 

Vaginulus  (Fdrussac).  Animal  oblong,  elongated,  often  very  slender 
in  its  state  of  extension,  convex  above;  a  cuirass  covering  the  whole 
of  the  body,  extending  beyond  it,  and  forming  in  front  a  sort  of  hood, 
wherein  the  head  can  be  withdrawn ;  mouth  armed  with  an  upper 
jaw ;  four  contractile  tentacles,  the  two  upper  ones  long  and  oculiferous, 
the  anterior  short,  and,  a3  it  were,  palmated  or  bifurcated  at  their 
extremity ;  the  foot  oblong,  elongated  ;  the  respiratory  cavity  towards 
the  middle  of  the  body  having  its  orifice  behind,  at  the  extremity  of 
a  long  canal,  and  separated  from  the  anus  by  a  membrane  only :  organs 
of  generation  very  distinct  on  the  right,  the  male  organ  being  near  the 
small  tentacle,  and  the  orifice  for  the  eggs  towards  the  middle ;  no 
terminal  mucus  pore. 


437 


LIMAX. 


LIMAX. 


Shell  null,  thcro  being  noithor  rudimentary  internal  shell  nor 
calcareous  concretion.  (Rang.) 

V.  Taunaisi  {Onchidium  keve,  Blainville),  may  bo  taken  as  an 
example 


Vaginulus. 

a,  the  animal  contracted  (under  side) ;  b,  the  animal  extended  and  in  pro- 
gression. 

The  genua  Vaginulus  is  found  in  East  and  West  Indies.  M.  Rang, 
who  remarks  that  they  have  been  said  to  be  both  terrestrial  and  fresh- 
water, states  that  he  never  met  with  them  in  Bourbon  and  Martinique, 
except  in  the  woods  and  gardens  under  old  fallen  trunks. 

There  is  great  confusion  about  the  nomenclature  of  Onchidium, 
Pcronia,  Ycronicclla,  and  Vaginulus.  Cuvier  observes  that  Vaginulus 
is  different  from  Onchidium,  with  which  M.  De  Blaiuvillo  has  united 
it,  at  the  same  time  that  he  has  detached  the  true  Onchidia,  to  form 
his  genus  Pcronia.  It  appears  in  fact,  as  M.  Deshayes  observes,  that 
M.  De  Blainville  has  made  of  the  marine  Onchidia  of  Cuvier  his  (De 
Blainville's)  genus  Pcronia,  which  he  places  in  his  family  Cyclo- 
branchiata  near  Doris,  and  that  he  collects  the  fresh-water  species 
under  the  genus  Vaginulus,  to  which  he  unites  his  genus  Veronicella, 
which  last  he  has  himself  rejected. 

Limacella  (De  Blainville). — Animal  elongated,  sub-cylindrical,  pro- 
vided with  a  foot  as  long  and  as  large  as  itself,  from  which  it  is 
separated  only  by  a  furrow ;  euveloped  in  a  thick  skin,  forming  at  the 
anterior  part  of  the  back  a  sort  of  buckler  for  the  protection  of  the 
pulmonary  cavity,  the  orifice  of  which  is  at  its  right  border ;  the 
orifices  of  the  generative  apparatus  distant,  that  of  the  oviduct  at  the 
posterior  part  of  the  right  side,  and  communicatiug  by  a  furrow  with 
the  termination  of  the  male  organ,  situated  at  the  root  of  the  right 
tentacle. 

L.  Elfortiana  is  a  good  example. 


Limacella  Elfortiana, 

Limax. — Animal  oblong,  more  or  less  elongated,  demi-cylindrical, 
furnished  with  a  cuirass  at  the  anterior  part ;  head  sufficiently 
distinct,  retractile  under  the  cuirass,  carrying  two  pairs  of  tentacles 
equally  retractile,  terminated  in  a  rising  (bouton),  the  upper  pair  long 
and  oculiferous,  the  lower  pair  short ;  foot  great  and  oblong,  the 
pulmonary  cavity  situated  under  the  cuirass,  and  opening  under  its 
right  border  ;  orifice  of  the  anus  at  the  posterior  border  of  that  of 
the  respiratory  cavity ;  organs  of  generation  united  and  showing  them- 
selves at  the  right  side  anteriorly,  near  the  great  tentacle ;  sometimes 
a  terminal  mucous  pore.  A  rudimentary  internal  shell,  or  calcareous 
oancretions  in  the  thickness  of  the  cuirass. 

Such  is  the  general  definition  of  Limax  by  M.  Rang.  He  observes 
that  M.  De  Fcrussac  seized  on  certain  anomalies  in  the  characters  of 
these  molluscs,  which  led  the  latter  to  separate  a  certain  number, 
out  of  which  he  forms  his  genus  Avion.  M.  Rang  observes  that  this 
distinction  has  not  been  adopted  by  M.  De  Blainville,  excepting  for  the 
establishment  of  two  sections  ;  but  M.  Rang  thinks  it  better  to  form 
the  whole  into  two  sub-genera,  namely,  A  rion,  Fdrussac,  and  Limax, 
the  latter  consisting  of  the  slugs  properly  so  called. 

M.  De  Blainville  divides  the  genus  Limax  into  four  sections :  the 
1st  consisting  of  those  species  in  which  the  pulmonary  orifice  is  very 
anterior,  the  tail  carinated,  and  the  rudiment  of  the  shell  most 
evident.  This  section  consists  of  the  Gray  Slugs ;  Limax  griseus  is 
given  as  an  example. 

The  2nd  section  consists  of  species  whose  pulmonary  orifice  is  more 
posterior;  the  tail  not  carinated,  hollowed  at  its  extremity  into  a 
blind  sinus,  and  the  rudiment  of  the  shell  grauulous.  This  section 
consists  of  the  Red  Slugs  (genus  Arion,  De  Fdrussac).  The  example 
given  is  L.  rufus. 

The  3rd  section  consists  of  species  whose  buckler  is  not  distinct, 
and  which  have  the  ocular  tentacles  club-shaped,  and  the  others  lateral 
and  oblong  (genus  Philomique  of  Rafinesque).  The  example  given  is 
L.  Oxywrus. 

The  4th  section  comprehends  those  species  whose  buckler  is  not 


distinct,  and  which  have  the  two  pairs  of  tentacles  cylindrical,  ncanj 
on  the  samo  line,  the  smaller  ones  being  between  the  greater  (genus 
Eumclcs,  RafincHque).    The  example  given  is  L.  M&N&MM 

The  two  last  sections  are  not  noticed  by  M.  Rang  ;  and  Cuvier  is  of 
opinion  that  the  two  genera  recorded  by  M.  Rafinesque  are  too  im- 
perfectly indicated  to  bo  admitted  into  his  (M.  Cuvier's)  work.  M. 
Rang  also  declines  to  admit  them  till  thcro  is  more  information  on 
tho  subject. 

Sub-genus  Arion. — Respiratory  orifice  situated  compiratively  for- 
ward, towards  the  anterior  pan  of  the  buckler,  which  is  rough 
(cliagrinde)  and  contains  small  calcareous  concretions.  There  is  a 
terminal  mucus  pore. 

A.  rufus,  De  Fct.,  Limax  rufus,  Linn.  This  species  is  sometimes 
nearly  quite  black. 


Red  Slug  {Arion  rufus). 

Sub-genus  Limax. — Respiratory  orifice  situated  comparatively  back- 
wards ;  tho  buckler  is  marked  with  fine  and  concentric  striae,  con- 
taining a  testaceous  rudiment  which  is  solid  but  without  any  volutatory 
impression.    There  is  no  terminal  mucus  pore. 

L.  antiquorum,  De  For.,  L.  maximus,  Linn.,  Gray  Slug. 


Gray  Slug  [Limax.  antiquorum,  De  F6r. ;  Limax  maximus,  Linn.). 
a,  internal  shell ;  b,  the  same  enlarged  ;  c,  internal  view  of  the  shell  from 
another  individual. 

The  geographical  distribution  of  this  genus  is  very  wide ;  but  the 
northern  and  temperate  countries  of  both  continent?  seem  to  be 
plagued  with  a  greater  number  than  those  of  the  torrid  zone.  They 
are  found  in  Africa,  and  have  been  noticed  at  each  extremity  of  that 
quarter  of  the  globe.  Messrs.  Quoy  and  Gaimard  describe  some 
from  Australia,  and  M.  Rang  saw  them  in  India  and  in  the  island 
of  Mauritius. 

The  species  of  this  genus  can  hardly  be  of  any  direct  utility  to  man, 
with  the  exception  of  the  supposed  virtues  of  a  decoction  or  '  bouillon ' 
of  Red  Slugs  in  disorders  of  the  chest,  whilst  the  injury  which  they 
inflict  on  the  garden  and  the  field  is  most  devastating,  notwithstand- 
ing the  number  of  birds  which  prey  upon  them.  Gardeners  are  con- 
stantly racking  their  invention  to  free  themselves  from  these  devouring 
hosts.  Quicklime,  soot,  fine  coal  ashes,  and  saw-dust  have  been  used 
as  defences  for  young  and  tender  plants.  The  virtue  of  the  first  is 
soon  exhausted  and  the  slugs  do  not  care  much  for  the  second  after 
a  while,  but  if  the  soot  be  plentifully  and  frequently  renewed  it  will 
keep  them  away  in  great  measure.  Coal-ashes,  not  too  coarse,  and 
saw-dust  annoy  them  by  sticking  to  their  foot  and  impeding  them. 
A  stout  coarse  horsehair  line,  such  as  is  used  for  hanging  clothes  out 
to  dry,  coiled  round  the  stems  of  wall  fruit-trees  and  stretched  along 
the  wall,  will  operate  as  a  protection  to  the  fruit  from  both  snails  and 
slugs,  in  consequence  of  the  bristly  surface  presented  to  them,  and 
which  they  shrink  from  encountering.  Care  must  of  course  be  taken 
that  they  do  not  get  under  it.  Watering  evening  and  morning  with 
strong  fresh  lime-water  is  said  to  have  a  good  effect,  for  it  penetrates 
about  the  roots  of  the  plants  and  into  the  earth,  where  they  lie  hid. 
Thin  slices  of  any  vegetable  of  which  they  are  more  fond  than  of  the 
crop  to  be  protected  will  allure  them,  and  they  may  be  thus  killed  by 
scores  early  in  the  morning  by  dividing  them  suddenly  with  a  sharp 
instrument.  The  dead  bodies  should  be  left  on  the  spot  as  a  bait, 
for  we  have  seen  the  living  slugs  preying  upon  the  exposed  bowels  of 
the  dead  ones,  most  probably  attracted  by  the  half  digested  vegetable 
matter.  Ducks  destroy  great  numbers  of  these  pests,  whilst  they 
improve  themselves,  but  they  are  apt  to  trample  down  a  young  and 
delicate  crop  of  vegetables. 

M.  Deshayes,  in  his  edition  of  Lamarck,  remarks  that  the  great 
genus  Limax  is  not  so  easy  to  study  as  might  be  supposed  ;  the 
colour  of  the  species  is  easily  modified,  and  everything  leads  to 
the  belief  that  they  have  been  multiplied  by  those  authors  who  have 
attached  too  much  importance  to  these  characters.  M.  Deshayes 
presumes  that  the  European  species  are  less  numerous  than  some 
naturalists  suppose.  In  passing  from  the  north  to  the  south  the 
Limaccs  undergo  modifications  similar  to  those  undergone  by  other 
Molluscs ;  and  when  we  have  under  our  eyes  a  series  of  modifications 
impressed  upon  a  species  which  has  lived  under  different  circumstances 
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•with  regard  to  temperature,  and  when  we  remark  that  these  modifi- 
cations are  capable  of  being  reduced  to  constant  laws,  we  may  believe 
that  modifying  agencies  which  have  acted  with  so  much  power  on 
certain  races  have  had  an  equal  effect  on  others ;  and  we  may  foresee, 
by  an  induction  not  at  all  forced,  the  future  results  of  observation  on 
this  subject.  If  we  see,  in  fact,  species  of  Helices  modified  we  may 
believe  that  similar  modifications  have  taken  place  in  the  Limaces. 
These  modifications  are  doubtless  less  easily  recognised  in  the  last- 
mentioned  genus  ;  for  there  is  no  solid  shell  by  means  of  which  they 
may  be  traced.  In  this  state  of  things  M.  Deshayes  is  of  opinion  that 
the  only  means  which  science  offers  for  the  distinction  of  the  different 
species  of  Limax  coming  from  the  warm  and  cold  regions  of  Europe 
are  to  be  found  in  a  minute  dissection.  A  comparison  resting  on  the 
form  and  disposition  of  certain  internal  organs  would  lead,  he  doubts 
not,  to  satisfactory  results.  Cuvier,  continues  M.  Deshayes,  in  his 
anatomical  memoir  on  the  Helices  and  Limaces,  has  demonstrated  all 
the  analogy  which  exists  between  these  two  genera.  Thus  those 
zoologists  whose  habits  of  observation  enable  them  to  discover  the 
ordinary  march  of  nature  might  expect  to  see  filled  up  the  consider- 
able interval,  in  reference  to  the  shell,  which  would  seem  to  exist 
between  the  two  genera.  The  Marine  Molluscs  have  already  offereil, 
if  not  in  the  same  family,  at  least  in  the  same  group,  a  phenomenon 
sufficiently  similar  to  that  which  is  exhibited  among  the  Limaces  and 
Helices.  In  many  of  the  species  of  Limax  we  find  no  trace  of  a  shell  ; 
in  others  some  calcareous  grains  are  observed  in  a  sac  included  in  the 
thickness  of  the  buckler,  placed  above  the  heart  and  branchia.  These 
grains  agglutinated  constitute  in  a  considerable  number  of  species  a 
flat  calcareous  plate,  entirely  internal ;  soon  we  find  this  plate  coming 
out  and  showing  some  of  its  parts  externally,  while  tho  remainder  is 
still  embedded  in  the  thickness  of  the  mantle,  but  its  free  extremity 
begins  to  be  twisted  spirally.  This  sub-internal  shell,  quite  incapable 
of  containing  the  least  part  of  the  animal,  increases  gradually,  changes 
its  place  when  the  organ  of  respiration  changes  its  situation,  and 
finishes  by  possessing  by  very  insensible  degrees  a  development  suffi- 
ciently considerable  to  contain  the  entire  animal,  as  in  certain  Vitrina; 
and  in  all  the  Helices.  Of  the  different  degrees  which  exist  between 
these  two  extremes  of  the  series  of  these  different  modifications 
zoologists  have  made  so  many  genera. 

M.  Deshayes  concludes  his  observations  by  remarking  that  the 
history  of  the  Limaces  is  at  the  present  day  become  very  considerable, 
and  he  finds  it  impossible  to  exhibit  a  complete  view  of  it ;  for  even 
the  greatest  brevity  would  lead  him  to  overstep  the  limits  which  he 
necessarily  imposed  on  himself  in  editing  the  work  from  which  we 
have  quoted.  He  refers  the  reader  particularly  to  the  memoirs  of 
Cuvier  for  the  anatomical  part,  and  to  the  great  work  of  De  Fdrussac 
for  the  history  of  the  genus,  the  distinction  of  the  species,  and  the 
discussion  of  their  characters. 

The  reader  will  find  parts  of  the  organisation  of  some  of  the 
Limaces  in  the  Museum  of  the  Royal  College  of  Surgeons.  Numbers 
2297  to  2302  (Gallery),  both  inclusive,  exhibit  the  generative  system 
of  the  Slugs.  Numbers  2303  to  2311,  both  inclusive,  illustrate  the 
same  system  in  the  Snails  (Helix).  No.  2315  is  a  specimen  of 
the  spiculum  amoris  or  calcareous  dart  of  a  Snail;  and  Numbers 
2846  to  2849,  both  inclusive,  are  illustrative  of  the  coitus  in  Helix 
aspersa. 

Parmacella. — Animal  elongated,  oblong,  demi-cyliudrical,  covered 
on  the  middle  of  the  back  by  a  rounded  oblong  fleshy  cuirass,  which 
is  to  a  great  extent  free  in  front ;  head  sufficiently  distinct,  carrying 
two  pairs  of  retractile  tentacles,  the  one  superior,  long  and  oculiferous, 
the  other  anterior  and  short ;  foot  large  and  oblong ;  respiratory 
cavity  under  the  posterior  part  of  the  cuirass,  opening,  as  well  as  the 
anus,  by  a  common  solution  of  continuity  under  its  right  border,  a 
little  backwards ;  orifice  of  generation  single,  near  the  right  tentacle. 

Shell  flattened,  calcareous,  with  a  membranous  epidermis,  oval, 
slightly  bent  in  the  direction  of  its  width,  with  a  summit  marked  by 
a  deep  sinus  on  the  right  side  posteriorly,  placed  in  the  thickness  of 
the  cuirass,  above  the  respiratory  cavity.  Cuvier  remarks  that  the 
shell  exhibits  behind  a  slight  commencement  of  a  spire. 

De  Blainville  divides  the  genus  into  two  sections :  the.  first  consisting 
of  species  whose  tail  is  not  carinated  and  whose  shell  is  subspiral 
(example,  P.  Taunaisi  and  P.  Palliolum,  De  Fe'r.) ;  the  second  species 
which  are  more  depressed,  the  tail  carinated,  and  the  shell  scutiform 
(example,  P.  Olivieri.) 

De  Blainville  ('Malacologie')  observes  that  only  two  species  are 
known,  one  from  South  America,  the  other  from  Persia.  Cuvier,  in 
his  '  Regne  Animal,'  notices  the  species  first  known,  P  Olivieri,  and 
says  that  there  is  another  from  Brazil  (P.  Palliolum,  De  Fe'r.),  and  some 
others  from  the  Indies,  meaning  probably  the  East  Indies.  M.  Rang, 
who  remarks  that  the  Parmacella  form  a  very  natural  genus,  very 
closely  approximating  to  the  Slugs,  states  that  in  Brazil  they  inhabit 
the  woods,  but  that  at  Bourbon  and  Madagascar  he  never  found  them 
except  upon  rocks  near  fresh-water  torrents.  He  adds  that  Olivier 
brought  the  first  specimen  from  Mesopotamia,  and  that  it  was  this 
which  served  for  the  anatomical  researches  of  Cuvier,  under  the  name 
of  P.  Olivieri;  that  De  Fdrussac  has  described  another  under  the 
name  of  P.  Palliolum ;  and  that  he  (M.  Rang)  brought  back  from 
his  voyage  in  the  Indian  Seas  two  others,  one  of  which,  P.  Ran- 
giomus,  has  been  described  by  M.  De  Ferusaac  as  an  Arion  ('  Bull,  des 


Sciences,'  February  1827);  this  was  from  the  Isle  of  Bourbon  and 
Madagascar. 

P.  Olivieri  may  bo  taken  as  an  example.  It  is  a  native  of  Meso- 
potamia. 


Parmacella  Olivieri. 


M.  Deshayes  (2nd  ed.  Lam.,  tome  vii.,  1836)  does  not  add  to  the 
single  species  given  by  Lamarck,  namely,  P.  Olivieri,  Cuvier,  (P.  Meso- 
potamia, Oken);  but  he  states  that  an  animal  coming  from  Brazil  had 
been  sent  to  M.  De  Fdrussac,  and  anatomised  by  M.  De  Blainville  ; 
and  had  been  assigned  by  those  authors  to  the  genus  Parmacella. 
This  animal,  according  to  M.  Deshayes,  offers  nevertheless  remarkablo 
differences  in  the  disposition  of  the  organs  of  generation  ;  but  he 
thinks  that  these  characters  do  not  appear  sufficient  for  the  establish- 
ment of  a  genus.  Since  then,  he  adds,  Messrs.  Webb  and  Bertholet, 
who  have  explored  the  Canaries  with  such  scrupulous  attention,  have 
observed  there  a  mollusc  closely  approaching  the  Parmacella;,  and 
especially  that  from  Brazil,  and  in  their  synoptic  Prodromus  ('  Ann. 
des  Sci.  Nat.,'  March  1833)  they  have  proposed  to  establish  for  it 
a  genus  under  the  name  of  Oryptella;  but  M.  Deshayes  states  that 
he  waits  for  the  description  and  figure  before  he  pronounces  on  its 
admission  or  rejection. 

The  little  fish  the  Lancelet  was  at  first  referred  to  the  genus  Limax. 

[BltANCHIOSTOMA.] 

LIMBILITE,  a  Mineral  so  called  by  Saussure,  which  occurs  in  the 
volcanic  hill  of  Limburg.  It  is  found  in  irregular  grains.  Structure 
compact.  Hardness  6'0  to  7'0.  Scratches  glass  easily.  Colour 
honey-yellow.    Melts  into  a  black  enamel. 

LIME,  one  of  the  Earths,  an  oxide  of  a  metal  called  Calcium.  It 
combines  with  various  acids,  forming  conspicuous  materials  of  the 
earth's  surface.  With  the  exception  of  nitrate  of  lime,  none  of  the 
native  salts  of  lime  arc  soluble  except  in  minute  proportions.  They 
give  no  odour  and  no  metallic  re-action  before  the  blow-pipe.  The 
principal  native  salts  are — Sulphate  of  Lime  [Gypsum;  Anhydrite], 
Carbonate  of  Lime  [Calcareous  Spar;  Arraoonite],  Magnesiau 
Carbonate  of  Lime  [Dolomite],  Phosphate  of  Lime  [Apatite],  and 
Fluoride  of  Calcium,  or  Fluate  of  Lime  [Fluor-Spar]. 

In  addition  to  these  the  following  salts  of  lime  have  been 
observed  : — 

Oxalate  of  Lime.  It  occurs  crystallised.  Its  primary  form  an 
oblique  rhombic  prism,  and  from  one-tenth  to  one-fourth  of  an  inch 
long.  Colourless.  Fracture  conchoidal.  Hardness  rather  less  than 
calcspar.  Very  brittle.  Lustre  similar  to  that  of  sulphate  of  lead. 
Transparent  to  opaque.  Specific  gravity  1'833.  Supposed  to  have 
come  from  Hungary.  Its  analysis,  by  Sandell,  showed  its  composition 
to  be  oxalate  of  lime  with  one  equivalent  of  water. 

Hayesine,  or  Hydrous  borate  of  Lime,  found  in  South  America. 

Hydroboracite,  a  Hydrous  borate  of  Lime  and  Magnesia. 

Nitrate  of  Lime,  found  in  the  form  of  a  white  delicate  efflorescence. 
It  occurs  iu  caverns  in  many  parts  of  the  world,  and  is  used  for  the 
manufacture  of  gunpowder. 

LIME.  [Citrus.] 

LIME,  OXALATE  OF.  [Lime.] 

LIME-TREE.  [Tilia.] 

LIMESTONE.  This  term  is  applied  to  a  great  variety  of  earthy 
compounds,  in  which  carbonate  of  lime  is  the  predominant  ingredient. 
The  chemical,  molecular,  and  structural  characters  of  limestone  are 
extremely  interesting  to  mineralogy,  and  deserve  from  geologists  a 
greater  share  of  attention  than  has  usually  been  given  to  them.  In 
regard  to  the  chemical  composition  of  limestones,  we  may  notice  that 
some,  as  statuary  marble,  are  nearly  pure  carbonate  of  lime ;  others, 
as  the  dolomitic  rocks  of  the  Alps,  contain  a  certain  proportion  of 
carbonate  of  magnesia ;  and  some  are  penetrated  by  bituminous 
matter,  as  the  black  marbles  of  Yorkshire.  Limestones  also  vary  in 
quality,  and  become  debased  by  admixture  with  sand,  clay,  oxide  of 
iron,  pyrites,  &c. ;  so  that  there  is  in  fact  a  real  gradation  from  lime- 
stone to  schist,  to  sandstone,  to  shale,  to  ironstone,  &c.  Limestones 
have  a  crystalline  aggregation,  as  statuary  marble,  and  generally  the 
limestones  mixed  with  primary  systems  of  strata ;  or  they  are  com- 
posed of  small  crystalline  grains,  as  the  magnesian  limestone  of 
Mansfield  in  Nottinghamshire ;  full  of  round  concretionary  parts,  as 
the  oolites  of  Portland,  Bath,  and  Oxford;  earthy,  as  chalk  and  some 
magnesian  limestones ;  or  compact,  as  the  lithographic  stone  of 
Solenhofen.  The  limestone  rocks  of  Building  Hill,  Sunderland, 
resemble  a  coral  reef.  The  beds  of  calcareous  rocks  are  of  every 
thickness,  from  a  mere  lamina  to  some  yards  thick ;  they  are  traversed 
by  divisional  planes  more  or  less  regular,  and  very  thick  beds  assume 
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a  prismatic  structuro,  as  in  Yorkshire.  Tlio  colours  of  limestone  vary 
indefinitely.  When  argillaceous  matter  is  mixed  with  the  calcareous 
basis  of  the  rock,  tho  colour  generally  approaches  to  blue ;  magnesian 
ninl  oolitic  limestones  are  often  yellow  ;  primary  limestone  and  chalk 
arc  generally  white  ;  tho  Tireo  marble  is  red  ;  somo  of  tho  Derbyshire 
and  Kilkenny  marble  is  black  ;  and  there  are  many  veined  and  parti- 
coloured marbles,  as  those  of  Babbacombe,  Sienna,  &c. 

Limestones  contain  a  very  large  proportion  of  tho  organic  bodies 
which  diversify  tho  stratified  rocks,  few  except  the  early  primary 
limestones  being  wholly  deficient  of  shells,  corals,  fishes,  <fce.  Occa- 
sionally shells  and  zoophytes  contribute  to  tho  beauty  of  particular 
marbles,  as  tho  shell  marble  of  Carinthia,  Pur-book,  &c.,  the  crinoidal 
marble  of  Derbyshire,  and  tho  coralliferous  limestone  of  Weardale. 
[Mountain  Limestone.] 

LIMNjEA.  [Limn^ad.tc.] 

LIMNVEADiK,  a  family  of  fresh-water  Testaceous  Mollusca,  con- 
sisting of  the  genera  Plnnnrhis,  Limncea,  Physa,  and  Ancylus. 

Two  of  these  forms  (Planorbis  and  Limncea)  were  included  by 
Linn8MlB  under  his  great  genus  Helix  ;  the  third  was  arranged  by  him 
among  the  heterogeneous  assemblage  of  testaceous  animals,  which  he 
placed  under  his  genus  Bulla.  Ancylus  is  placed  in  this  family  by 
Forbes  and  Hanley.  Midler  separated  the  first  of  these  under  the 
name  of  Planorbis,  and  the  second  under  the  name  of  Buccinum,  a 
name  already  pre-ocenpied  by  Linnseus  for  a  genus  of  Marine  Testa- 
ceous Gastropods  entirely  different,  and  Lamarck  changed  the  name 
to  Jjymncea,  or,  as  it  should  be  moro  correctly  written,  Limncea. 
Adanson  appears  to  have  been  the  first  who  established  the  genus 
afterwards  named  Physa  by  Draparnaud,  and  the  former  gave  it  the 
appellation  of  Bulin.  Bruguiere  followed  Midler  as  far  as  regards 
Planorbis,  but  he  placed  the  other  two  forms  under  his  genus  Bulimns. 

[BUUMUS.] 

Lamarck  collected  these  three  genera  in  the  following  order,  Planor- 
bis, P/iysa,  and  ZdiMura  under  one  family,  his  Lytnnoens,  with  the 
following  definition : — 

Amphibian  Trachelipods,  generally  deprived  of  an  operculum,  and 
having  flattened  tentacles.  They  live  in  fresh-water,  and  come  to 
respire  the  air  at  the  surface. 

Their  shell  is  spirivalve,  most  freouently  smooth  on  the  external 
surface,  and  always  having  the  right  edge  of  its  aperture  sharp,  and 
not  reflected. 

The  general  opinion  seems  to  be  that  these  three  genera  are  well 
associated  in  forming  the  family  Limnceadce. 

Cuvicr,  though  he  gives  them  no  common  family  name,  places  the 
three  genera  together,  observing  that  the  Planorbes  are  the  faithful 
companions  of  the  Limncea:  in  all  our  stagnant  waters. 

M.  De  Blainville  makes  his  first  family  of  Pulmobranchiata  (Limnacea) 
consist  of  these  three  genera  ;  and  M.  Rang,  retaining  Lamarck's  name, 
places  the  Limndens,  consisting  of  the  same  genera,  as  the  fourth 
family  of  the  Pulmonds  Inoperculds  of  Ferussac  (Pulmobr.mches  of 
De  Blainville). 

Mr.  G.  B.  Sowerby  however  is  of  opinion  that  the  genera  Physa  and 
Limncea  ought  not  to  be  separated.  He  observes  ('  Genera.  Limnea,' 
No.  8),  that  he  finds  himself  obliged  either  to  unite  two  genera  which 
have  appeared  distinct  to  Lamarck  and  Draparnaud,  and  which  have 
been  adopted  by  some  succeeding  writers,  or,  contrary  to  his  wishes, 
and,  as  he  thinks,  to  the  interests  of  conchological  science,  we  must 
not  only  separate  the  Physce  from  the  Limnccw,  but  we  must  also  adopt 
Dr.  Fleming's  Aplexa,  and  Dr.  Leach's  Myxas,  each  of  which  would, 
as  far  as  we  yet  know,  only  contain  one  species.  These,  he  adds,  are 
all  fresh-water  shells;  and  the  only  describable  difference  in  the  shells, 
except  mere  specific  differences,  consists  in  the  Aplexa  and  Physa 
being  heterostrophe  shells,  while  the  IAmncea  and  Myxas  are  dextral. 
Greater  differences  he  acknowledges  are  found  in  the  animals,  chiefly 
in  their  tentacula  and  in  their  mantles;  the  Myxas  of  Leach  and  the 
Physa  of  Draparnaud  having  tho  power  of  extending  the  edges  of 
their  mantle  over  a  large  portion  of  the  external  part  of  their  shell, 
which  the  Limncea  of  Lamarck  and  the  Aplexa  of  Fleming  have  not, 
while  the  tentacula  of  all  but  Physa  are  compressed  and  triangular, 
and  even  in  Physa  they  are  compressed  according  to  Lamarck,  though 
filiform  :  in  all  of  them  the  eyes  are  found  at  the  internal  base  of  the 
tentacula,  supported  on  very  short  tubercular  pedicles.  He  concludes 
by  uniting  the  whole  of  these  genera  under  the  generic  appellation  of 
Limnwa,  and  divides  them  into  four  sections,  thus  : — 

1.  Shell  very  thin,  subglobose,  polished  ;  internal  lip  dilated  ;  aper- 
ture ovate,  dextral.  Animal  with  the  mantle  reflected ;  the  tentacles 
short  and  trigonal.  Myxas,  Leach's  manuscript ;  Helix  glutinosa, 
Ment. ;  Limncea  glutinosa,  Drap. 

2.  Shell  thin,  obovate,  polished ;  internal  lip  dilated,  the  aperture 
ovate  or  ovato-lanceolate,  sinistral.  Animal  with  the  mantle  reflected; 
the  tentacles  subulate.    Physa,  Lamb. ;  Bulla,  Linn. 

3.  Shell  thin,  oblong,  polished ;  the  internal  lip  equalling  the  external, 
the  aperture  lanceolate  and  sinistral.  Animal  with  the  mantle  not 
reflected  ;  the  tentacles  trigonal.  Aplexa,  Fleming ;  Physa,  Drap. ; 
Bulla  hypnorum,  Linn. 

4.  Shell  thin,  generally  oblong,  rather  solid ;  the  aperture  oval  and 
dextral,  the  inner  lip  equalling  the  external  one.  Animal  with  the 
mantle  not  reflected,  the  tentacles  compressed  and  trigonal.  Lymncea, 
Lam. ;  Helix,  Linn. 
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M.  Deshayes  rejects  this  Opinion,  and  retains  Physa  as  a  genu?,  for 
reasons  which  the  reader  will  find  under  that  head  iu  this  article. 

Returning  to  Lamarck,  we  find  him  remarking  upon  the  cause 
which  led  to  the  peculiar  organisation  of  his  Lymnc'ens,  in  accordance 
with  one  of  his  favourite  fanciful  theories.  It  would  seem,  Kays  he, 
that  those  fluviatilo  TrachelipodH,  which  inhabited  waters  of  littlu 
depth,  such  as  those  of  small  rivers,  ponds,  and  marshes,  which  aro 
exposed  to  the  accident  of  being  dried  up,  were  often  reduced  to  live 
in  mud  moro  or  less  desiccated.  They  then  found  themselves  forced 
to  habituate  thomselvos  to  tho  air,  to  breathe  it.  Thin  habit  having 
modified  their  brancliiio,  like  those  of  the  Colitnaces,  is  become  to 
them  a  matter  of  necessity  ;  ho  that  though  living  in  the  water,  they 
are  now  obliged  to  come  from  time  to  time  to  it  •,  surface-  in  order  to 
breathe  the  free  air.  This  circumstance  in  their  manner  of  life  seems 
to  have  had  its  influence  in  rendering  an  operculum  useless  to  them  ; 
and  they  arc  in  general  deprived  of  one.  Those  fluviatile  Trachelipods, 
on  the  contrary,  which  we  know  to  be  unable  to  respire  anything  but 
water,  have  all  an  oporculum. 

It  is  only  necessary  to  reflect  for  a  moment  on  the  principle  involved 
in  these  suppositions,  to  reduce  them  to  their  true  value. 

Leaving  his  theoretical  views  for  his  practical  observations,  we  find 
Lamarck  thus  neatly  pointing  out  a  leading  character  for  distin- 
guishing the  family.  " The  Limncans  have  only  two  tentacles;  they 
are  flattened,  and  never  oculated  at  their  summit." 

M.  De  Blainville  thus  defines  his  family  Limnacea: — 

Body  very  variable  in  form ;  two  tentacles  eminently  contractile, 
carrying  sessile  eyes  at  the  internal  side  of  their  base. 

Shell  delicate,  with  the  external  border  constantly  trenchant. 

He  further  observes  that  the  animals  of  this  family  are  always  found 
in  fresh  waters,  stagnant  or  running,  often  at  their  surface,  and  some- 
times in  their  depths.  The  shell  he  remarks,  presents  very  variable 
forms.  He  arranges  the  genera  in  the  following  order : — Limncea, 
Physa,  Planorbis. 

M.  Rang  gives  a  more  extensive  definition  of  the  Limnaccans  of 
Lamarck  (Limnacea  of  De  Blainv. ;  Limnocochlides,  without  a  collar, 
of  Latreille),  thus  : — 

Animal  elongated,  having  the  body  distinct  from  the  foot,  and 
twisted  spirally  backwards;  never  any  buckler  (or  cuirass),  but  a 
collar  formed  all  round  the  neck  by  the  edge  of  the  mantle  ;  head 
surmounted  by  a  sort  of  veil  which  is  very  large  ;  tentacles  two  in 
number,  the  eyes  differently  situated  at  their  base;  pulmonary  cavity 
showing  its  orifice  upon  tho  collar  ;  organs  of  generation  separated  ; 
anus  near  the  orifice  of  the  lung. 

Shell  always  complete,  very  much  rolled  up  (tres  enroulde), 
delicate,  and  with  the  external  border  or  lip  trenchant. 

All  fluviatile. 

M.  Rang  arranges  the  genera  in  the  following  order : — Planorbis, 
Limncea,  Physa.  This  is  the  order  given  by  Cuvier,  and,  as  far  as 
these  three  genera  are  concerned,  by  Draparnaud,  who  however  makes 
Ancylus  intervene  between  Planorbis  and  Limnceus. 

Planorbis.  —  Animal  elongated,  compressed,  slender,  and  very 
strongly  rolled  up ;  head  furnished  with  two  tentacles,  which  aro 
contractile,  setaceous,  very  long,  and  oculated  at  their  internal  base; 
mouth  furnished  superiorly  with  a  crescent-shaped  tooth,  and  below 
with  a  lingual  mass  armed  with  small  hooks,  and  surmounted  by  a 
sort  of  veil  which  is  short  and  notched  ;  foot  oval  and  rather  short ; 
respiratory  orifice  on  the  left,  upon  the  collar,  and  approximated  by 
that  of  the  anus  ;  organs  of  generation  separate,  on  the  same  side  ;  the 
male  organ  near  the  tentacle,  and  the  ovary  at  the  base  of  the  collar. 

Shell  rather  delicate,  sinistral,  very  much  rolled  or  coiled  up  on  the 
same  plane  ;  concave  on  each  side,  the  spire  re-entrant  (rentrant) ; 
aperture  rounded  with  a  sharp  border,  and  interrupted  by  the  con- 
vexity of  tho  whorl  which  precedes  it.  (Rang.) 


rianorhis.    Shell  and  Animal,  and  eggs. 
a,  rhinorbis  earinatus  ;  b,  mass  of  eggs  of  Planorbis  cornens  on  a  leaf. 

The  species  are  widely  diffused.  Very  few  fresh  waters,  either 
running  or  stagnant,  are  without  some  of  the  species. 

M.  Rang  remarks  that  the  genus  Planorbis  offers  a  curious  anomaly, 
namely,  that  the  animal  as  well  as  the  shell  is  sinistral,  and  conse- 
quently the  orifices,  instead  of  being  situated  on  the  right  side,  as  in 
other  Gastropods,  are  placed  on  the  left. 

Mr.  Sowerby  (Genera,  No.  4)  remarks  that  the  principal  peculiarity 
in  this  genus  appears  to  him  to  consist  iu  the  fact  that  the  shells  of 
the  genus  are  what  are  called  reversed,  a  fact  doubted  by  some,  who 
have  described  the  species  as  umbilicated  above.  A  careful  examina- 
tion of  many  of  the  species  in  a  living  state  satisfied  Mr.  Sowerby 
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that  the  animals  carry  their  shells  in  a  direction  opposite  to  that  of 
the  generality  of  turbinated  molluscs,  and  that  the  heart  is  placed  in 
the  Planorbes  on  the  right  side,  and  the  respiratory  orifice  on  the  left, 
exactly  the  reverse  of  their  position  in  most  others.  But,  he  further 
observes,  the  knowledge  of  the  animal  is  not  indispensably  necessary 
to  prove  this,  as  the  shell  itself  carries  the  demonstration,  it  being 
only  needful  to  observe  on  which  side  of  the  shell  the  very  apex  of 
the  spire  is  to  be  seen ;  if  we  take  that  side  for  the  upper,  in  con- 
formity to  the  strict  rules  of  analogy,  it  will,  he  remarks,  be  evident 
that  the  aperture  is  on  the  left-hand  side.  Mr.  Sowerby  had  for  a 
long  time  entertained  great  doubt  about  the  identity  of  some  of  the 
fossil  species,  which  he  is  now  satisfied  are  reversed  shells,  in  the 
same  manner  as  the  other  Planorbes,  although  the  lower  part  of  the 
disk  is  almost  flat  and  carinated  at  its  edge,  and  therefore  bears  a  con- 
siderable resemblance  to  the  flattened  spire  of  some  laud  shells, 
particularly  the  Helix  albella. 

Mr.  Sowerby  thus  defines  the  genus  Planorbis  :— Shell  discoid  with  a 
depressed  spire,  whose  apex  is  always  distinct :  its  whorls  turn  from  right 
to  left,  so  that  when  the  spire  is  held  upwards  and  the  aperture  seen,  it 
is  on  the  left-hand  side.  The  shells  are  ventricose,  frequently  cari- 
nated, cither  above  or  below ;  the  aperture  is  entire,  its  breadth  equal 
to  its  length,  sometimes  greater  but  (Mr.  Sowerby  believes)  never  less; 
sometimes  the  peritreme,  or  lip,  is  thickened  and  expanded,  and  its 
lower  part  is  always  extended  forwards  :  the  umbilicus  is  very  much 
expanded,  and  there  is  no  operculum. 

Mr.  Sowerby  further  remarks  that  some  species,  particularly  when 
young,  are  covered  with  a  hairy  epidermis. 

M.  Deshayes  (ed.  Lamarck,  torn,  viii.,  1838)  does  not  make  any  allu- 
sion to  Mr.  Sowerby's  observations  ;  but  he  comes  to  a  very  different 
conclusion.  The  Planorbes,  says  he,  as  all  naturalists  know,  are 
discoid  shells,  generally  delicate  and  fragile,  found  in  abundance  in 
stagnant  waters.  Some  of  the  species  are  so  much  flattened  that  they 
seem  perfectly  symmetrical,  so  that  it  is  difficult,  in  these  last  at 
least,  to  distinguish  the  upper  surface  from  the  lower.  This  difficulty 
brings  with  it  another,  namely  that  of  determining  whether  the 
species  are  dextral  or  sinistral.  These  interesting  questions  had  not 
been  deeply  discussed  when  M.  Desmoulins  published  (1831),  in  the 
'  Transactions  of  the  Linnean  Society  of  Bordeaux,'  a  well  executed 
and  very  extensive  memoir,  in  which  he  examines  these  different 
questions.  "  In  my  preceding  works,"  continues  M.  Deshayes,  "  I 
have  not  perhaps  attached  sufficient  importance  to  those  researches 
for  which  it  was  necessary  to  examine  the  living  animals,  but  never- 
theless in  1824  I  disposed  conchologically  of  a  part  of  the  difficulty 
by  saying,  in  my  work  on  the  fossils  of  the  Paris  basin,  that  the  upper 
side  of  the  Planorbes  may  be  distinguished  from  the  lower  by  means 
of  the  obliquity  of  the  aperture,  the  upper  part  of  which  is  most 
prominent  (avaucd).  This  mode  of  distinguishing  the  upper  surface 
from  the  lower,  and  of  placing  the  shell  in  its  normal  position,  once 
granted,  it  becomes  easy  to  recognise  which  species  are  dextral,  and 
which  sinistral.  By  these  means  we  perceive,  as  M.  Desmoulins  has 
very  well  demonstrated,  that  nearly  all  the  known  species  of  Planorbes, 
both  living  and  fossil,  are  dextral ;  even  those  which  the  most 
esteemed  authors  had  judged  to  be  sinistral,  from  the  depth  of  the 
umbilicus.  But  if  by  the  observation  of  the  aperture  we  come  to  the 
conclusion  that  the  shell  of  the  Planorbes  is  dextral,  a  difficulty  pre- 
sents itself,  namely,  that  the  animals  which  inhabit  these  dextral 
shells  are  sinistral,  if  we  judge  by  the  position  of  the  three  orifices 
which  the  pulmoniferous  molluscs  exhibit  exteriorly.  Thus  Cuvier 
has  well  remarked  this  transposition  of  the  orifices  in  Planorbu 
corneus,  aud  has  not' hesitated  to  declare  this  species  sinistral,  con- 
trary to  the  opinion  of  LinnEeus,  of  Miiller,  and  of  Draparnaud,  who 
state  that  the  species  is  umbilicated  above.  Cuvier  corroborates  his 
opinion  by  an  important  fact,  namely,  that  the  heart  is  on  the  right 
side  in  Planorbis,  whilst  it  is  on  left  in  dextral  shells  of  other  genera ; 
but  Cuvier  did  not  pay  attention  to  the  organs  of  digestion  :  finding 
the  heart  on  the  right  and  the  orifices  on  the  left,  he  came  to  the  con- 
clusion that  Planorbis  corneus  is  sinistral;  he  ought  nevertheless  to 
have  seen,  before  he  delivered  this  definite  judgment,  in  what  real 
positiou  the  organs  are.  It  is  to  this  point  that  M.  Desmoulins  has 
especially  applied  himself,  and  he  saw  that  all  the  organs  of  digestion 
and  generation  remain  in  the  position  which  they  hold  in  the  dextral 
molluscs,  and  that  the  orifices  only  have  an  auormal  position.  Thus 
the  observations  of  M.  Desmoulins  explain  how,  in  the  genus  Planorbis, 
appearances  place  a  sinistral  animal  in  a  dextral  shell  (a  phenomenon 
which  we  cannot  conceive)  and  how,  in  reality,  the  auimal  is  dextrol 
as  well  as  its  shell,  and  that  there  is  no  other  derangement  in  the 
relationship  of  these  organs  excepting  in  regard  to  the  heart,  and  the 
termination  of  the  digestive  organs  aud  those  of  generation." 

The  species  are  numerous.  Lamarck  recorded  twelve  recent  species, 
including  P.  Cornu  Arietis,  which  is  not  a  Planorbis,  but  a  discoid 
Ampullaria,  as  its  aiitmal  and  operculum  testify.  M.  Deshayes  adds 
ten  more  in  the  last  edition  of  Lamarck;  Conrad,  Troschel,  aud 
Broderip  have  each  described  one  in  addition;  and  new  species  are 
brought  home  by  almost  every  expedition.  M.  Rang  states  that  he 
has  known  individuals  of  P.  leucostoma  collected  at  Seize  near  Bor- 
deaux, by  M.  Durieu,  where  the  animals  had  closed  the  shell  by  a 
kind  of  epiphragma  analogous  to  that  of  the  Helices. 

P.  cornciis  {Helix  cornea,  Linn.).    Shell  opaque,  piano-depressed 


above,  widely  umbilicated  beneath  ;  of  a  horny  or  brown-chestnut 
colour ;  the  whorls  transversely  striated. 


Shell  of  Planorbis  corneus. 

This,  the  largest  living  species  of  Europe,  if  not  the  largest 
generally,  is  found  in  sluggish  rivers  and  stagnant  waters,  such  as  old 
water-courses  and  drains  in  low  swampy  situations.  Thus  it  is 
plentiful  about  Oxford.  Montagu  says  that  it  is  certainly  more  local 
than  it  is  described  to  be  by  Da  Costa,  who  states  that  it  is  common 
in  all  ponds,  rivers,  and,  lakes  throughout  England.  This,  adds 
Montagu,  is  far  from  being  the  case,  although  it  is  sufficiently  plen- 
tiful in  some  parts,  and  he  states  that  he  never  found  it,  further  west- 
ward than  in  Dorsetshire,  where,  about  Wareham,  it  is  abundant. 
Lamarck  records  it  as  an  inhabitant  of  France  in  the  rivers,  and  very 
common,  about  Paris,  in  that  of  Gobelins. 

Montagu,  as  well  as  others,  have  observed  that  this  species  yields  a 
beautiful  purple  dye  (whence  perhaps  De  Ferussac's  name,  P. purpura), 
all  attempts  to  fix  which,  cither  by  acids  or  astringents,  have  hitherto 
proved  ineffectual.  The  iusido  of  the  mouth  of  the  shell  in  fine 
specimens  is  occasionally  of  a  colour  approaching  to  violet. 

Physa. — Animal  of  an  oval  form,  more  or  less  spiral ;  head 
furnished  with  two  long  tentacles,  which  are  setaceous  and  oculated 
at  their  internal  base  ;  mantle  with  two  lobes  digitated  on  the  edges, 
which  can  be  turned  back  so  as  to  cover  a  considerable  part  of  the 
shell;  the  foot  is  long,  rounded  anteriorly,  pointed  posteriorly;  the 
rest  of  the  organisation  as  in  Limncea,  with  the  exception  that  the 
orifices  are  generally  on  the  left. 

Shell  generally  sinistral,  oval,  elongated  or  nearly  globular,  smooth, 
delicate,  aud  very  fragile  ;  the  aperture  oval,  a  little  narrowed  behind ; 
edge  of  the  right  lip  sharp;  columella  a  little  twisted,  but  without  any 
plait;  spire  more  or  less  tharp  aud  elongated;  the  last  whorl  larger 
than  all  the  others  conjoined.  (Rang.) 


riiysa.    Shell  and  animal,  'with  eggs. 
a,  rhysa  hypnorum  ;  b,  mass  of  eggs,  natural  size  ;  c,  the  same,  magnified. 

The  geographical  distribution  of  the  species  is  very  extensive. 
Species  have  already  been  found  in  the  tranquil  fresh  waters  of  all 
the  four  quarters  of  the  globe.  Europe  has  several  species,  and  the 
form  occurs  in  America,  in  Africa  (there  being  little  doubt  that  the 
Bulin  of  Adanson  is  a  Physa),  in  Australia,  where  it  was  found  by 
M.  Quoy,  and  in  the  isles  of  Bourbon  and  Mauritius,  whence  it  was 
brought  by  M.  Rang.  Dr.  Gray  has  named  two  species  from  the  East 
Indies  and  one  from  Peru. 

Mr.  G.  B.  Sowerby,  as  we  have  already  seen,  unites  Physa  and 
Limncea,  making  the  latter  include  the  former  for  the  reasons  above 
given.  M.  Rang,  who  notices  their  inhabiting  the  same  places  as  the 
Limncea,  and  their  resemblance  in  organisation,  observes  that  the 
animal  of  Physa  is  distinguished  from  that  of  Limncea  by  the  form  of 
its  tentacles,  as  is  the  shell  by  its  generally  sinistral  disposition  like 
that  of  the  Planorbes.  He  also  notices  the  observation  of  M.  De  Blain- 
ville  that  there  exist  dextral  species. 

M.  Deshayes,  in  his  edition  of  Lamarck,  remarks  that  the  genus 
Physa,  established  at  first  by  Adanson  under  the  name  of  Bulin,  was 
not  definitely  introduced  till  Draparnaud  presented  it  anew  under  the 
name  which  it  still  bears.  Adanson,  he  continues,  had  too  much 
sagacity  not  to  perceive  the  relationship  of  his  Bulin  with  the 
Planorbes,  and  fails  not  to  insist  upon  this  point,  although  he 
points  out  the  characteristic  differences  of  the  two  genera.  After 
some  observations  on  the  doubts  of  naturalists  as  to  the  analogy 
presented  by  the  animals  of  Planorbis  and  those  of  Physa  and 
Limncea,  and  the  absence  of  doubt  as  to  the  distinguishing  characters 
of  the  two  last-mentioned  genera,  M.  Deshayes  thus  continues :— 
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"Certainly,  if  we  consider  the  ihellfl  only,  there  in  a  very  great 
reaemblance  betweon  a  Physa  and  a  Limvaia,  but  all  the  Physic  aro 
sinistral — the  LimniccB  aro  dcxtral ;  tho  Physa  havo  .a  polished  and 
shining  shell,  because  tho  animal  has  its  mantle  lohated  and  turned 
back  upon  the  shell,  which  is  not  the  ease  in  Liiimwa  ;  tho  animal  of 
Physa,  carries  on  its  head  elongated  and  narrow  tentacles,  like  those  of 
Planorbis,  and  not  triangular  and  thick  ones,  like  those  of  Limnwa. 
These  characters  seem  sufficient  to  retain  tho  two  genera  in  tho 
system,  and  consequently  to  reject  tho  opinion  of  Mr.  Sowerby,  who 
unites  them  in  his  genera." 

Lamarck  recorded  four  species  of  Physa:  (recent).  M.  Deshayes, 
in  the  last  edition  of  the  '  llistoire,'  increases  the  number  to  ten  ;  and 
he  regrets  that  M.  Michaud  has  given  no  detail  with  regard  to  some 
species  indicated  as  found  in  France,  but  which  do  not  appear  to  live 
there.  He  observes  that  Lamarck  has  recorded  two  Physic  (P.  caslanea 
and  P.  subopaca),  tho  first  from  tho  Garonno  and  the  last  from  the 
environs  of  Montpelier,  which  M.  Michaud  does  not  mention.  M.  Des- 
hayes  adds,  that  we  must  probably  coucludo,  from  tho  silence  of 
M.  Michaud,  that  these  species  have  not  been  found,  and  that 
Lamarck,  deceived  by  a  false  indication,  has  given  them  a  habitat  not 
theirs.    Conrad  has  described  an  additional  species. 

P.  fontinalis,  Drap.  (Bulla  fontinalis,  Linn.).  Shell  sinistral,  oval, 
diaphanous,  smooth ;  of  a  yellowish-horn  colour ;  spire  very  short 
and  rather  pointed. 


Shell  of  Physa  fontinalis. 


It  is  found  in  England,  France,  and  North  America  (Claiborne, 
Alabama).  Conrad. 

Colonel  Montagu  ('  Testacca  Britannica  ')  notices  the  species  as  not 
uncommon  in  stagnant  pools,  as  well  as  running  waters,  in  many 
parts  of  the  kingdom,  and  as  most  frequently  found  on  the  under  part 
of  the  leaves  of  aquatic  plants.  He  gives  a  description  of  the  animal, 
and  says  that  when  in  motion  it  covers  a  great  part  of  the  shell  with 
a  thin  pinnated  membrane,  thrown  out  on  tho  right  side,  extending 
quite  behind  and  partly  on  the  left  side,  covering  the  smaller  volutions : 
this  membrane  (mantle)  is,  he  says,  very  deeply  divided,  or  digitated, 
the  points  of  which  meet  and  sometimes  intersect  on  the  back  of  the 
shell,  and  it  is  so  transparent  as  scarcely  to  be  distinguished  but  by 
the  assistance  of  a  glass.  The  foot  he  describes  as  long  and  narrow, 
and  the  foramen  on  the  left  side,  "  as  must  be  the  case  with  all  the 
animals  of  this  kind  inhabiting  heterostrophe  shells."  Colonel 
Montagu  concludes  his  remarks  on  this  species  as  follows  : — "  It  has 
a  very  considerable  locomotive  power,  and  transports  itself  by 
adhering  to  the  surface  of  the  water,  with  the  shell  downwards, 
against  which  it  crawls  with  as  much  apparent  ease  as  on  a  solid 
body;  and  will  sometimes  let  itself  down  gradually  by  a  thread 
affixed  to  the  surface  of  the  water,  in  the  manner  of  the  Limax  filans 
('  Linn.  Trans,'  iv.  85,  t.  8)  from  the  branch  of  a  tree.  The  property 
of  crawling  under  water  against  its  surface  is  not  wholly  confined  to 
this  species ;  but  we  know  of  no  other  testaceous  animal  capable  of 
suspending  itself  under  water  in  the  same  way  except  a  species  of 
Litiopa.  [Litiopa.]  It  has  the  power  of  throwing  its  shell  about 
in  an  extraordinary  manner,  either  in  defence  or  to  remove  obstruc- 
tions, continuing  at  the  same  time  fixed  by  its  foot.  Probably  this 
singular  motion  is  sometimes  occasioned  by  a  minute  species  of 
Hirudo  (Gordias  inquilinus,  Mull.,  '  Verm.')  which  infests  this  and 
many  other  fresh-water  testaceous  animals ;  twenty  or  more  may 
be  seen  adhering  to  its  sides  like  slender  white  filaments." 

Limnwa  (Limneus,  Limnwus,  Lymnwa). — Animal  of  oval  form,  more 
or  less  spiral ;  head  furnished  with  two  flattened  triangular  tentacles, 
carrying  the  eyes  at  their  base,  on  the  internal  side  ;  mouth  furnished 
with  an  upper  piece  for  mastication,  surmounted  by  a  sort  of  very 
short  veil ;  foot  oval,  bilobated  anteriorly,  narrowed  posteriorly  ;  orifice 
of  the  pulmonary  cavity  on  the  right  side,  on  the  collar,  iu  form  of  a 
furrow,  and  capable  of  being  covered  by  a  fleshy  appendage  which 
borders  it  below ;  anus  on  the  side ;  organs  of  generation  distant, 
the  orifice  of  the  male  iutromissive  organ  being  under  the  right 
tentacle,  and  that  of  the  vagina  at  the  entry  of  the  pulmonary 
cavity. 

Shell  delicate,  fragile,  of  an  oval  oblong,  with  a  spire  more  or  less 
sharp  and  elongated,  and  an  aperture  longer  than  it  is  wide,  oval, 
sometimes  very  large,  with  a  sharp  edge,  not  continuous,  on  account 
of  the  convexity  of  the  preceding  whorl ;  on  the  columella  an  oblique 
plait.  (Rang.) 

M.  Deshayes  observes  (last  edition  of  Lamarck),  that  the  animal  of 
Limnwa  presents  peculiar  characters.  On  the  head  are  two  triangular 
tentacles  very  much  enlarged  at  the  base,  and  having  the  eyes  rather 
projecting  on  the  upper  and  internal  part  of  that  base.  The  head  is 
large  and  flattened,  separated  from  the  foot  by  a  shallow  furrow.  The 
foot  inclines  to  oval,  terminated  in  a  point  posteriorly,  and  delicate 
and  flattened  on  the  sides.  The  mantle,  closed  anteriorly  and  narrow, 
forms  a  sort  of  collar,  as  in  the  Helices.  There  is  a  great  cavity 
behind  its  border.    The  upper  wall  of  this  cavity,  delicate  and  trans- 
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parent,  is  covered  on  its  internal  surface  by  a  very  well-developed 
vascular  net  work,  destined  for  respiration  :  it  is  near  the  aperture 
of  tho  mantle,  uud  a  little  below  it,  that  tho  orifice  of  the  anus 
is  seen. 

The  Limnwa:  appear  to  occur  in  almost  all  parts  of  the  world,  but 
the  form  is  most  seen  iu  the  temperate  and  northern  legions. 


1 


Limnwa  stagnalis. 

Fresh  waters,  especially  those  which  are  stagnant,  are  the  resort  of 
the  Limnwa;;  in  such  situations  they  abound,  feeding  on  the  aquatic 
plants  on  whose  stems  they  creep,  and  coming  to  tho  surface  to  respire 
the  air.  Here  they  may  often  be  seen  in  a  reversed  position,  and 
probably  maintained  in  it  by  tho  air  in  the  branchial  cavity.  Like 
the  P/tysre  they  have  the  power  of  locomotion  when  so  situated,  and 
may  be  observed  moving  their  ventral  disc,  as  if  they  were  employing 
it  against  a  solid  surface,  whereas  the  animal  only  touches  an  extremely 
thin  lamina  (so  to  speak)  of  water,  which  offers  sufficient  resistance 
for  its  progression.  In  the  reproduction  of  the  species  the  animals 
are  employed  somewhat  differently  from  the  Ildicidai  and  Limacidw. 
though,  like  them,  each  individual  is  furnished  with  both  male  and 
female  organs  of  generation ;  for  the  same  Limnwa  is  capable  of 
serving  at  the  same  time  as  a  male  for  a  second  and  as  a  female  for 
a  third,  and  by  this  connection  of  one  individual  with  two  others  a 
continuous  chain  of  some  length  is  not  unfrequently  produced. 
No.  2313  of  the  fifth  or  allotriaudrous  series  of  preparations  illus- 
trating the  principles  of  generation,  in  the  museum  of  the  Royal 
College  of  Surgeons  in  London  ('  Catalogue,'  vol.  iv.,  '  Physiological 
Series'),  exhibits  the  soft  parts  of  the  generative,  anal,  and  respiratory 
orifices  of  Limnwa  stagnalis,  and  shows  how  this  Gastropod  differs 
from  the  Limacidce  and  Helicidie  in  the  separation  of  the  above- 
mentioned  orifices  from  one  another.  The  number  of  eggs  is  very 
great,  and  they  are  deposited  on  stones,  stems  of  vegetables,  &c,  iu 
elongated  masses  enveloped  iu  a  glairy  substance,  which  is  said  to 
increase  iu  proportion  to  the  development  of  the  embryoes.  For 
details  on  the  reproduction  and  embryogeny  of  these  Molluscs 
we  refer  the  reader  to  the  works  of  M.  Pfeifi'.r  and  of  M.  Dumor- 
tier ;  also  a  paper  by  Mr.  Hoff  in  the  '  Transactions  of  Microscopical 
Society,'  1854. 

The  recent  species  are  numerous  :  Lamarck  recorded  twelve,  includ- 
ing L.  columnaris,  which  is  considered  to  be  an  Achatina;  Deshayes, 
in  the  last  edition  of  Lamarck's  '  Histoire,'  has  added  eight  more ; 
Bean  and  Troschel  have  each  added  one. 

L.  stagnalis.  This  is  Hdix  stagnalis,  Linn. ;  Buccinum,  stagnate, 
Mull. ;  and  Bulimus  stagnalis,  Brug. — Shell  ovate-acute,  ventricose, 
thin,  pellucid,  substriated  longitudinally,  of  a  horny  colour ;  the  last 
whorl  subangulated  above;  the  spire  conico-subulate  ;  the  aperture 
large. 


Limntra  stagnalis. 
a,  the  animal  in  the  shell ;  b,  mass  of  eggs,  magnified. 


Montagu  observes  that  it  is  frequently  covered  with  a  green  epi- 
dermis, and  sometimes  a  concreted  stony  matter  that  almost  obliterates 
the  upper  volutions ;  he  adds  that  some  authors  have  made  this  shell 
into  two  or  three  species,  apparently  from  size  only. 


M7 


LlMNiEAD/E. 


LIMULUS. 


•118 


It  is  found  in  the  fresh  sluggish  or  stagnant  waters  of  England, 
France,  &c. 

L.  auricularia.  This  is  Helix  auricularia,  Linn. ;  Buccinum 
Auricula,  Mull.  ;  Bulimus  auricularius,  Brag. — Shell  auipullaceous, 
ventrieoee,  ovate,  thin,  transparent,  of  a  horny  colour,  marked  with 
very  delicate  close-set  longitudinal  strioc ;  the  spire  very  short  and 
acuminated. 

It  occurs  in  the  same-places  with  L.  stagnalls. 


Limncea  awicularia. 


The  following  is  a  list  of  British  species  of  Limnaadtx  from  Forbes* 
and  Ilauley's  '  British  Mollusca  :' — 

Ph  ysa : —  Lim  naus  t — 


P.  fontinalis. 

L.  peregcr. 

P.  hypnorum. 

L.  auricularius. 

lorbis : — 

L.  Burnetii. 

P.  corncus. 

L.  stagnulis. 

P.  albus. 

L.  trunculatus. 

P.  glabei: 

L.  glabcr. 

P.  nautilus. 

L.  paluslris. 

J',  carinatus. 

L.  glutinosus. 

marginutus. 

L.  in  col  at  us. 

P.  vortex. 

Ancylus : — 

J',  spirorbis. 

A.  fluvial  ills. 

P.  contortus. 

A.  oblong  us. 

P.  nitidus. 

P.  lacuslris. 

Fossil  IAmnceadw. 

Planorbis. — M.  De  Blainville  ('  Malacologie')  mentions  the  number 
of  fossil  species  as  four  or  five,  adding  that  Defiance,  who  increases 
the  number  to  eighteen,  acknowledges  that  the  fossil  state  of  some  of 
th^ua  is  doubtful ;  he  notices  four  as  analogues.  Mr.  O.  B.  Sowerby 
(' Oeuera')  states  that  several  fossil  species  abound  in  the  distinctly 
fresh-water  strata  of  the  Isle  of  Wight  and  the  neighbourhood  of 
Puris,  where  they  are  very  abundant,  and  accompanied  by  as  great 
a  profusion  of  Limncece  and  some  other  decidedly  fresh-water  shells. 

Lamarck  records  only  three  fossil  species,  nor  does  he  mark  any  of 
the  recent  species  as  occurring  iu  a  fossil  state.  M.  Deshayes,  who  in 
his  Tables  (Lyell)  makes  the  number  of  species  23  living  and  26  fossil 
(tertiary),  records  in  the  same  place  the  Planorbis  conieus,  P.margina- 
lus,  P.  carinatus,  P.  S2>irorbis,  and  P.  nitidus  as  both  living  and  fossil 
(tertiary).  We  cannot  find  P.  marginatum  in  Lamarck's  first  edition 
nor  in  that  edited  by  M.  Deshayes  (torn,  viii.)  in  1838,  except  as  a 
synonym  to  P.  complanatus.  In  this  last  work  the  following  recent 
species  are  marked  by  M.  Deshayes  as  occurring  iu  a  fossil  state  : — 
P.  corneus,  P.  spirorbis,  P.  vortex,  P.  contortus,  P.  nitidus,  P.  compla- 
natus, and  Leucostoma,  on  the  authority  of  M.  Bouillet ;  and  the 
number  of  fossil  species  is  made  to  amount  to  nine.  Dr.  Fitton,  in  his 
'  Stratigraphical  and  Local  Distribution  of  Fossils,'  in  the  strata  below 
the  chalk,  notices  an  indistinct  species  of  Planorbis  (Purbeck,  Oxford- 
shire and  Bucks). 

Physa. — M.  De  Blainville,  in  his  '  Malacologie,'  states  that  it  would 
appear  that  no  Physa  had  at  the  time  of  his  publication  been  found 
fossil.  M.  Deshayes  in  his  Tables  (Lyell)  gives  the  number  of  species 
as  nine  living  and  one  fossil  (tertiary) :  in  the  last  edition  of  Lamarck 
the  number  of  recent  species  given  is  ten ;  but  the  number  of  fossil 
species  is  the  same  as  that  stated  in  the  Tables. 

Limnaa. — M.  de  Blainville  ('Malacologie')  remarks  that  if  it  were 
clear  that  the  species  of  this  genus  established  by  geologists,  and 
among  others  by  Messrs.  Lamarck,  Brard,  Brongniart,  Sowerby,  and 
De  Ferussac  were  true,  there  would  be  at  least  twenty  fossil  species  in 
France  alone ;  but  he  adds  that  M.  Defrance  does  not  carry  the  number 
further  than  ten,  two  of  which  (from  the  Plaisantin)  are  analogues 
according  to  Brocchi.  Mr.  G.  B.  Sowerby,  who  unites  the  genera  Physa 
and  Limncea,  observes  ('  Genera')  that  several  fossil  species  of  this 
genus  occur  abundantly  in  company  with  various  Paludina  and 
Planorbes  in  the  fresh-water  formations ;  these,  he  adds,  occur  in  the 
neighbourhood  of  Paris,  and  in  the  upper  and  lower  of  these  forma- 
tions at  Headon  Hill,  and  in  other  parts  of  the  Isle  of  Wight.  He 
also  found  them  sparingly  "in  the  mixed  stratum  commonly  called 
the  Upper  Marine  Formation,  between  the  two,"  but  he  believes  that 
they  do  not  occur  in  any  other.  Lamarck  noticed  but  one  species  as 
fossil,  namely,  Limncea  palustris,  this  being  in  his  opinion  really  the 
analogue  of  the  recent  species  of  that  name.  M.  Deshayes  in  his 
Tables  (Lyell)  gives  the  number  of  Limncea  as  fifteen  living  and  twenty- 


seven  fossil  (tertiary),  and  the  species  L.  peregra,  L.  auricularis, 
L.  rivalis,  and  L.  palustris  as  both  living  and  fossil  (tertiary).  In  the 
last  edition  of  Lamarck  the  following  recent  species  are  marked  by 
him  as  also  occurring  in  a  fossil  state  :— L.palustris,  L.  ovata,  L.  peregra, 
and  L.  minuta.  L.  auricularia  is  not  marked  as  fossil  in  this  edition, 
and  we  do  not  find  L.  rivalis  as  a  species  in  either.  The  number  of 
strictly  fossil  species  recorded  in  the  last  edition  of  Lamarck  is  eleven, 
and  iu  that  edition  M.  Deshayes  remarks  that  a  sufficiently  great 
number  of  Limnaa  are  found  in  a  fossil  state,  but  that  up  to  tho  time 
when  he  wrote  no  species  was  recorded  in  the  beds  below  the  tertiary, 
and  even  in  these  the  Limncea  only  appear  in  the  lower  fresh-water 
strata.  They  show  themselves,  he  adds,  iu  the  upper  beds  of  the  Paris 
Calcairo  Grossier,  and  are  also  recognised  in  nearly  all  the  Lacustrine 
deposits,  not  only  of  the  Parisian  epoch,  but  also  in  the  two  great 
tertiary  groups  that  surmount  it.  Dr.  Fitton,  in  the  table  above 
quoted,  records  a  Limncea  (with  a  note  of  interrogation)  as  occuriiug 
in  the  Purbeck  strata,  Oxfordshire,  in  the  malm,  Garsington. 

Dr.  Lea,  in  his  '  Contributions  to  Geology '  (8vo.  Philadelphia, 
1833),  notices  the  tufaceous  lacustrine  formation  of  Syracuse,  Onondaga 
county,  New  York.  He  found  the  substratum  which  lined  the  side 
of  the  canal  to  consist  of  a  calcareous  marl  of  a  whitish  colour,  bor- 
dering on  that  of  ashes,  friable,  and  rather  soft  to  the  touch.  A 
subsequent  analysis  by  Professor  Vanuxcm  proved  it  to  be  nearly  pnrn 
carbonate  of  lime.  Numerous  perfect  specimens  of  the  genera  Limnaa, 
Physa,  Paludina,  and  Ancylus  were  obtained,  all  being  analogous  to 
the  species  inhabiting  at  that  time  the  fresh-waters  of  that  region; 
and  Dr.  Lea  states  that  it  was  evident  that  the  deposit  was  caused  by 
the  drainage  of  the  lake.  The  specimens  were  found  to  be  com- 
pletely bleached,  and  were  generally  iu  an  unbroken  state.  "  A 
lacustrine  formation  of  so  recent  a  nature,"  says  Dr.  Lea  in  continua- 
tion, "  as  this  appears  to  be,  is  not,  I  believe,  of  frequent  occurrence. 
It  is  the  result  however  of  one  of  those  causes  which  are  now  iu 
action  ;  and  another  instance  might  be  mentioned,  in  which  the  efTect 
of  this  cause,  though  striking,  has  not  advanced  to  that  period  when 
it  would  make  a  finished  deposit ;  I  mean  the  small  lake,  or  pond, 
in  Sussex  county,  New  Jersey,  well  known  by  the  descriptive  name 
of  Milk  Pond.  Here  countless  myriads  of  bleached  shells  of  the 
families  Lymnaana  and  Peristomiana,-  analogous  to  the  species  now 
j  inhabiting  the  adjacent  waters,  line  and  form  the  shores  of  the  whole 
circumference  of  the  lake,  to  the  depth  and  breadth  of  many  fathoms. 
Not  having  visited  this  interesting  lake  myself,  I  repeat  what  has  been 
communicated  to  me  by  intelligent  scientific  friends  who  have  examined 
it,  and  on  whose  report  the  most  implicit  reliance  may  be  placed. 
Such  is  the  quantity  of  bleached  shells  now  remaining  there,  that 
thousands  of  tons  of  these  small  species,  in  a  state  of  perfect  whiteness, 
could  be  obtained  if  any  useful  purpose  required  the  removal  of  them. 
For  agricultural  purposes  this  mass  might  prove  of  great  utility.  One 
friend,  I  remember,  mentioned  to  me  that  he  had  obtained  a  sharp 
pointed  pole,  which  he  inserted  ten  or  twelve  feet  perpendicularly 
into  the  mass,  on  the  shore,  near  to  the  edge  of  the  water,  without  its 
having  passed  through  it.  As  far  as  can  be  ascertained,  this  mass 
seems  to  form  the  whole  basin  of  the  lake,  and  it  may  at  some  future 
and  perhaps  not  far  distant  period  form  a  tufaceous  lacustrine  deposit 
similar  to  that  of  Syracuse." 
LIMNORIA.  [Isopoda.] 

LIMO'NIA,  a  genus  of  Plants  belonging  to  the  natural  order 
A  urantiacea,  so  called  from  the  original  Indian  names,  Neemoo  and 
Leemoo,  of  the  Lemon.  Several  of  those  described  under  this  genus 
by  Dr.  Roxburgh  have  been  referred  to  Atalantia  and  Glycosmis.  The 
species  still  included  are  rather  heterogeneous  in  nature,  and  will 
probably  require  further  separation.  As  most  of  the  family  abound 
in  essential  oil,  so  the  leaves  of  some  of  the  Limonias  are  fragrant, 
and  the  fruit,  though  small,  of  L.  acidissima  and  L.  crenulata  is  very 
acid.  L.  laureola,  referred  to  this  genus  by  Dr.  Wallich.  in  bis 
'  PlantEO  Asiat.  Rar.'  t.  245,  is  remarkable  as  the  only  plant  of  this 
family  found  on  the  tops  of  cold  mountains.  The  people  of  the 
Himalayas,  remarking  its  highly  fragrant  leaves,  fancy  that  it  is 
by  feeding  on  them  that  the  musk-deer  acquires  its  strong  and 
peculiar  flavour. 

LIMONITE.  [Iron.] 

LIMOSA.  [SCOLOFACID-E.] 

LIMPET.  [Patellidjj.] 

LIMPET,  FRESH- WATER.  [Ancylus.] 

LIMULUS,  a  genus  of  Animals  belonging  to  the  order  Crustacea, 
and  which,  on  account  of  its  anomalous  characters,  M.  Milne-Edwards 
placed  in  a  family  by  itself,  which  he  called  Xiphosura.  He  arranged 
these  at  the  end  of  his  system,  next  to  the  suctorial  Crustaceans.  He 
observes  that  the  singular  animals  which  compose  this  small  group 
are  so  remote  from  all  the  other  Crustaceans  that  some  naturalists 
have  been  inclined  to  exclude  them  altogether  from  that  class,  and 
arrange  them  among  the  Arachnidce,  and  that  in  entirely  rejecting  this 
opinion  it  becomes  necessary  to  isolate  them  as  much  as  possible,  and 
to  form  a  particular  sub-class,  which  is  connected  with  that  of  the 
Branchiopoda  and  that  of  the  Trilobites,  but  is  distinguished  from 
those  Crustaceans  and  all  the  other  animals  of  the  same  class  by  the 
character  of  its  organisation.  The  natural  position  then  of  these 
Xiphosures  should,  in  the  opinion  of  M.  Milne-Edwards,  have  been 
near  the  Branchiopods,  but  he  has  preferred  the  place  which  he  has 


U9  LIMULUS. 


assigned  to  thorn,  in  order  that  ho  might  not  break  tho  connection 
which  unites  all  tho  Maxillated  Crustaceans. 

The  body  of  these  animals  is  described  by  M.  Milne-Edwards  aH 
composed  of  three  portions — a  cephalo-thorax,  an  abdomen,  and  a 
tail:  the  two  first  portions  are  each  covered  by  a  horny  shield,  and 
the  third  assumes  the  form  of  a  long  stiletto.  Tho  cephalo-thoracic 
buckler,  which  represents  the  carapace  of  Apus  [Binocuxus]  and  of 
the  superior  Crustaceans,  is  tho  largest :  it  is  convex  above,  concave 
below,  and  rounded  in  front  and  on  the  sides,  whilst  posteriorly  it  is 
deeply  notched  for  the  reception  of  the  baBe  of  tho  abdomen.  On  its 
upper  surface  is  an  unequal  space,  slightly  or  not  at  all  convox,  which 
is  circumscribed  in  front  and  on  the  sides  by  two  curved  crests,  and 
occupies  behind  tho  whole  length  of  the  straight  portion  of  the  poste- 
rior border  articulated  with  the  abdomen.  This  space,  which  may  bo 
termed  tho  occipital  region,  is  subdivided  longitudinally  into  three 
lobes  by  two  furrows  which  curve  iuwards  anteriorly;  and  on  the 
median  lobe  may  be  also  remarked  a  median  ridge  or  elevation  more 
or  less  distinct,  at  the  anterior  extremity  of  which  is  a  small  smooth 
tubercle  having  the  aspect  of  a  stemma,  and  on  each  side  of  which  in 
fact  is  a  very  small  smooth  eye.  This  conformation  led  Latreille  and 
others  to  attribute  three  stemmata  to  these  animals.  Towards  the 
middle  and  on  the  outside  of  the  lateral  ridges  which  circumscribe 
the  occipital  region  on  each  side  are  situated  the  composite  eyes, 
which  are  of  an  oval  form,  and  exhibit  hexagonal  divisions  on  their 
transparent  cornea.  The  anterior  and  lateral  or  marginal  region  of 
the  cephalo-thoracic  buckler  forms  in  front  and  on  the  sides  a  very 
inclined  plane,  and  presents  nothing  remarkable;  the  only  point  that 
requires  notice  is,  that  posteriorly  it  is  prolonged  beyond  the  occipital 
region,  so  as  to  constitute  on  each,  side  a  sort  of  horn  directed 
backwards. 

The  second  buckler,  or  abdominal  portion  of  the  body,  is  much 
less  wide  than  the  preceding,  but  long  also,  and  of  an  inequilateral 
hexagonal  form,  whose  posterior  border  is  more  or  less  concave.  Its 
anterior  border  is  articulated  with  the  posterior  border  of  the  occipital 
region  of  the  carapace,  and  its  latero-anterior  edges  correspond  to  the 
oblique  borders  by  which  the  marginal  region  of  the  same  buckler  is 
terminated  behind.  The  latero-posterior  borders,  which  are  in  general 
longer  than  the  preceding,  form  with  these  last  a  very  obtuse  angle, 
and  present  a  series  of  eight  teeth  separated  from  each  other  by  six 
depressions,  in  each  of  which  is  inserted  a  large  moveable  spine  whose 
point  is  directed  backwards.  Above,  this  abdominal  buckler  is  convex 
and  divided  into  three  lobes,  of  which  the  two  lateral  are  very  large, 
and  the  median  lobe  narrowed  behind  and  separated  from  the  preceding 
by  two  rows  of  small  depressions.  From  the  middle  of  the  posterior 
border  of  this  second  portion  of  the  body  springs  a  long  styliform 
piece,  which,  being  situated  above  and  behind  the  anus,  should  be 
considered  as  the  analogue  of  the  caudal  ring. 

On  the  lower  aspect  of  the  body  appears  anteriorly  a  flat  and 
triangular  surface,  which  is  on  a  level  with  the  frontal  border ;  but  in 
the  rest  of  its  extent  the  cephalo-thoracic  buckler  is  deeply  excavated 
for  the  lodgment  of  the  feet.  These  last  immediately  surround  the 
buccal  aperture,  and  are  so  disposed  that  their  basilary  joint  performs 
the  functions  of  the  mandibles  and  jaws  of  the  ordinary  crustaceans, 
whilst  their  internal  branch  is  elongated  in  order  to  constitute  an 
ambulatory  and  prehensile  member  :  there  are  six  pairs  of  these  feet. 
The  first,  termed  Mandibles  by  Fabricius  and  Latreille,  and  Palps  by 
Cuvier,  are  much  smaller  than  the  others,  and  situated  before  the 
mouth,  near  the  median  line  :  they  are  inserted  on  an  unequal  mem- 
branous eminence  which  fulfils  the  functions  of  a  labrum,  and  are 
composed  of  three  joints,  the  two  last  of  which  are  disposed  so  as  to 
constitute  a  claw.  The  four  following  pairs  of  feet,  or  rather  jaw- 
feet,  much  resemble  each  other,  and  are  each  composed  of  six-joints  : 
the  first  of  these  joints  is  very  large,  and  terminates  on  the  inside  by 
a  lamellar  prolongation,  armed  with  strong  spines,  and  performing  the 
function  of  a  jaw  :  there  is  also,  under  its  internal  and  anterior  angle, 
a  small  moveable  piece.  The  succeeding  joints  constitute  an  elongated 
and  slightly-compressed  foot;  and  in  the  females  the  penultimate 
joint  is  prolonged  below  the  last,  so  as  to  form  with  it  a  claw  with 
equal  branches  :  this  is  sometimes  the  same  in  the  male ;  but  in  some 
species  of  Limuli  this  sort  of  hand  is  wanting  in  the  feet  of  the 
second  and  third  pair,  the  prolongation  representing  the  immoveable 
finger  not  being  developed.  The  sixth  pair  of  feet  differs  much  from 
the  preceding  :  their  basilary  joint  is  larger,  terminates  on  the  internal 
side  in  a  toothed  surface  bearing  some  resemblance  to  that  of  a  grind- 
ing mandible,  and  carries  at  its  external  angle  aflabelliform  appendage. 
Sometimes  there  exists  a  small  lamellar  appendage  at  the  extremity 
of  the  fourth  joint,  and  the  next  joint  carries  on  its  anterior  border 
many  of  those  subfoliaceous  and  elongated  lamina?  which  hide  nearly 
entirely  the  succeeding  joint,  as  well  as  the  small  didactylous  hand  which 
terminates  it.  Lastly,  between  the  base  of  these  feet,  at  the  posterior 
part  of  the  thorax,  are  two  small  lamellar  pieces  which  are  obtuse  at 
the  end,  and  furnished  with  spines,  which  seem  to  be  the  vestiges  of  a 
seventh  pair  of  limbs.  The  abdomen  is  hollowed  out  into  a  rather 
deep  cavity,  which  is  very  analogous  to  that  in  Sphceroma  and  many 
other  Isopoda.  In  this  cavity  are  lodged  the  abdominal  false  feet  and 
the  branchiae  fixed  to  their  posterior  surface.  There  are  six  pairs  of 
these  members,  but  the  most  anterior  are  not  distinct,  and  are  united 
on  the  median  line,  so  as  to  constitute  a  great  foliaceous  and  nearly 
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circular  valve,  but  which  is  truncated  anteriorly,  and  which  entirely 
covers  the  succeeding  false  feet:  in  each  half  of  this  operculum  are  to 
bo  distinguished  one  or  two  basilary  pieces  and  two  terminal  lam  in;/;, 
which  represent  tho  two  branches  which  ordinarily  terminate  theso 
organs  :  one  of  theso  pieces,  situated  near  tho  median  line,  is  small, 
and  separated  from  that  of  tho  opposite  side  by  a  fissure  ;  tho  other 
is  very  large  :  finally,  on  the  superior  or  posterior  surface  of  thin 
first  pair  of  false  feet  the  two  orifice-)  of  generation  are  found.  Tho 
succeeding  false  feet  are  equally  foliaceous,  and  united  on  tho  median 
line  throughout  the  whole  extent  of  their  basilary  piece  ;  but  the  two 
branches  which  terminate  each  of  these  organs  aro  free  and  more 
developed.  Tho  internal  branch  is  composed  of  two  joints,  the  iir.'X 
of  which  is  quadrilateral  and  elongated,  the  second  foliaceous  and 
oval.  The  external  branch  is  represented  by  a  very  wide  lamina, 
which  is  rounded  externally,  and  resembles  that  of  the  operculum. 
The  two  external  thirds  of  the  posterior  surface  of  tho  basilary  por- 
tion of  these  limbs  are  occupied  by  a  great  gill  formed  of  a  consider' 
able  number  of  lamina),  or  rather  of  cutaneous  folds,  disposed  trans- 
versely, and  piled  one  on  tho  other  like  the  leaves  of  a  book.  These 
leaves  adhere  to  the  false  feet  throughout  the  length  of  thf-jr  baso 
or  anterior  border,  and  are  free  in  the  rest  of  their  extent.  They  are 
triangular,  with  a  curved  border,  and  increase  in  size  from  the  upper 
extremity  of  the  branch  to  its  base,  so  as  to  give  to  this  last  the  form 
of  a  pyramid,  the  posterior  ridge  of  which  is  curved,  the  two  free 
surfaces  convex,  and  the  base  rounded.  The  free  edge  of  each  leaf 
is  furnished  with  a  small  horny  band  destined  to  sustain  it,  but 
throughout  the  rest  of  thoir  extent  these  folds  are  membranous:  there 
are  about  150  of  them  in  each  of  the  first  pair  of  gills,  .and  a  few 
less  in  the  succeeding  gills ;  the  last  has  only  about  130. 


1 

Limulus  Moluccanus,  reduced  one-fourth,  and  seen  from  aoove. 
n,  position  of  the  two  smooth  eyes  ;   b,  b,  lateral  composite  eyes ;   r,  o, 
respiratory  apertures. 

The  mouth,  situated  towards  the  posterior  third  of  the  lower 
surface  of  the  cephalo-thoracic  buckler,  is  surrounded,  as  has  already 
been  noticed,  by  the  feet,  the  basilary  joint  or  haunch  of  which  is 
armed  with  spines  or  teeth  and  disposed  so  as  to  serve  for  the  work 
of  mastication.  This  aperture  is  infundibuliform,  and  continued 
with  the  digestive  tube,  which  is  directed  at  first  directly  forward, 
then  curves  upwards  and  backwards,  and  proceeds  in  a  direct  line  to 
the  extremity  of  the  abdominal  buckler,  where  it  presents  anew  a 
small  curvature  in  its  course  to  the  anus.  The  first  portion  of  this 
canal,  directed  forwards  and  situated  below  the  intestine,  constitutes 
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the  oesophagus :  it  is  narrow,  rather  long,  and  furnished  internally 
with  longitudinal  plaits.  The  stomach  is  represented  by  the  curved 
and  anterior  portion  of  this  same  tube  ;  it  is  small  and  directed 
vertically ;  its  walls  are  very  fleshy,  and  puckered  (frouce'es)  internally ; 
an  internal  furrow  separates  it  from  the  oesophagus,  and  its  pyloric 
extremity  advances  in  form  of  a  cone  in  the  cavity  of  the  intestine, 
so  as  to  constitute  a  species  of  valvule.  The  third  portion  of  the 
intestinal  tube  occupies  nearly  the  whole  length  of  the  body,  and 
represents  the  duodenum,  or  chylific  ventricle :  it  is  cylindrical, 
straight,  and  has  towards  its  two  extremities  some  transverse  folds  of 
the  internal  membrane,  and  more  or  less  projecting  pnpilkc.  On  each 
side,  a  little  above  the  level  of  the  mouth,  are  two  small  circular 
orifices,  which  belong  to  the  biliary  apparatus,  and  its  posterior 
extremity  is  suddenly  contracted  iu  order  to  its  continuation  with  the 
fourth  portion  of  the  digestive  tube,  which  may  be  considered  as  the 
iutestinum  rectum.  It  is  very  short,  plaited  longitudinally  iu  its 
interior,  and  curved  downwards  at  its  extremity  in  order  to  reach  the 
anus,  which  is  situated  in  front  of  the  insertion  of  the  caudal  sword. 
The  liver  fills  in  the  cephalo-thorax  the  space  situated  between  the 
intestine  and  the  muscles  of  the  feet :  it  extends  also  into  the  abdo- 
men, and  is  composed  of  blind  .and  contorted  canals,  which  are  con- 
tinued with  tho  excretory  conduits,  the  four  trunks  of  which  open 
in  the  anterior  part  of  the  duodenum. 


1.  Limulus  rolundicauda,  seen  from  below,  a,  frontal  portion  of  the  cara- 
pace ;  b,  anterior  feet ;  c,  second  pair  of  feet ;  d,  sixth  pair  of  feet ;  e,  abdomen  ; 
/,  opercular  lamina  formed  by  the  first  pair  of  false  feet,  and  covering  the 
branchiferous  feet ;  g,  branchiae,  or  gills  ;  h,  caudal  stylet,  or  xiphoid  process. 
Milne-Edwards. 

2.  One  of  the  second  pair  of  jaw-feet.  Milne-Edwards. 

3.  One  of  the  second  pair  of  jaw-feet  in  a  male  Limulus  Moluccanus.  Milne- 
Edwards. 

4.  One  of  the  branchiferous  false  feet,    a,  branchiae. 

5.  Opercular  lamina  of  the  abdomen  seen  on  its  internal  surface-  and  showing 
the  orifices  of  the  organs  of  generation.  Milne-Edwards. 


The  heart  bears  much  resemblance  to  that  of  the  Squillce.  [Stoma- 
I'ODa.]  It  is  a  long  dorsal  vessel  with  fleshy  walls,  which  present  on 
eaeh  side  seven  transverse  apertures  furnished  with  valvules,  and 
which  give  origin  to  various  arteries. 

The  nervous  system  consists  in  a  medullary  ring  which  surrounds 
tho  oesophagus,  gives  origin  to  the  cephalo-thoracic  nerves,  and  is  con- 
tinued backwards  with  a  stout  cord,  from  the  posterior  part  of  which 
the  abdominal  nerves  spring. 

The  organs  of  generation  open  externally  by  the  apertures  at  the 
base  of  the  first  pair  of  false  feet.  Iu  the  female  these  orifices  each 
communicate  with  an  oviduct,  which  when  arrived  iu  the  thorax  is 
divided  into  two  branches,  the  ramifications  of  which  constitute  the 
ovary  and  embrace  the  liver.  In  the  male,  in  place  of  the  vulva), 
there  is  a  small  cylindrical  penis.  ('  Ilistoire  Naturelle  des  Crustacds ' 
1840.) 

Such  is  the  statement  given  by  M.  Milne-Edwards  of  the  organisa- 
tion of  this  highly  interesting  form. 

Professor  Owen,  in  his  '  Huuterian  Lectures'  (1843),  has  drawn 
attention  to  certain  points  in  the  structure  of  these  animals. 
He  states  that  the  Xiphosura,  typified  by  the  Limulus,  or 
Molucca  Crab,  have  the  head  and  thorax  more  completely  blended 
together  than  in  the  true  crabs,  which  they  resemble  in  the  general 
form  of  the  body  ;  but  that  they  are  peculiarly  distinguished  from  all 
other  Crustacea  by  having  the  office  of  jaws  per  ormed  by  the  first 
joint  of  the  thoracic  legs,  which  surround  tho  mouth.  The  large 
cephalo-thoracic  segment  is,  he  remarks,  protected  above  and  laterally 
by  an  expanded  crescentic  shield  obscurely  divided  by  two  longitudi- 
nal impressions  into  three  lobes,  supporting  the  organs  of  vision  on 
their  highest  part.  The  tergal  parts  of  the  segments  of  the  second 
division  of  the  body  are  also  blended,  he  observes,  into  one  trilobate 
clypeiform  piece,  their  original  separation  being  indicated  by  the 
branchial  fissures,  and  the  number  of  the  segments  by  that  of  the 
lamelliform  appendages  attached  to  their  inferior  surface.  The  termi- 
nation of  the  intestine  beneath  the  last  segment  of  the  second  division 
of  the  body  of  the  Limulus  proves,  in  Professor  Owen's  opinion, 
that  division  to  answer  to  the  abdomen  iu  the  Malacotlraca ;  but 
admitting  the  sessile  eyes  to  indicate  a  distinct  segment,  not  more 
than  sixteen  segments  can,  he  remarks,  be  determined  by  the 
appendages  to  enter  into  the  composition  of  the  entire  crust  of  the 
Limxdus,  including  the  sword-shaped  appendage,  which  is  analogous, 
in  the  Professor's  view,  to  the  last  or  post-anal  segment  of  the 
higher  Crustacea,  and  consists  of  a  single  modified  segment. 

Professor  Owen  then  adverts  to  the  small  Enlomoslraca,  in  which 
the  number  of  the  thoracic  and  abdominal  segments  generally  exceeds 
that  in  the  Malacostraca,  and  adduces,  as  an  example,  the  Branchipus 
(Chirocephalus)  Uayntdu  [Branchiopoda;  Chirocephaltjs],  which  has 
eleven  thoracic  segments  and  nine  abdominal  or  caudal  rings,  besides 
a  distinct  head  protected  by  a  thoracic  shield.  In  the  Isaura,  in  which 
this  shield  is  developed,  as  in  Cypris,  Daphnia,  and  other  Eittomostraca, 
to  the  extent  and  in  the  form  of  a  bivalve  shell  enveloping  the  whole 
body,  the  number  of  thoracic  and  abdominal  segments  exceeds,  he 
remarks,  twenty-four. 

These  observations  relative  to  the  segments  of  the  Crustacea  are 
interesting  when  considered  with  reference  to  a  race  of  that  class  of 
which  no  living  analogue  exists;  and  he  thus  points  out  the  value  of 
this  part  of  their  conformation  as  applicable  to  the  subject : — 

"  The  distinction  between  the  Entomostraca  and  the  Malacostraca 
in  the  number  of  the  segments  of  the  body  is  of  the  first  importance 
in  determining  the  affinities  of  the  ancient  extinct  Crustacea  called 
Trilobiles.  These  remarkable  animals  were  almost  the  sole  repre- 
sentatives of  the  present  class  in  the  periods  which  intervened  between 
the  deposition  of  the  earliest  fossiliferous  strata  to  the  end  of  the 
Coal  Formation.  They  appear  to  have  been  without  antennae  and 
feet ;  the  structure  of  the  tergal  part  only  of  their  body-segments  is 
yet  known  ;  but  these  are  grouped  together  to  form  a  distinct  head, 
thorax,  and  abdomen  or  tail.  The  head  is  formed  by  a  large  semi- 
circular or  crescent-shaped  shield ;  the  thorax  consists  of  from  ten  to 
fifteen  segments,  and  the  abdomen  or  tail  includes  at  least  eight 
segments  in  this  Calymene  (Prep.,  No.  208),  in  which  it  is  bent  under 
the  thorax,  as  in  the  Crab  ;  the  abdomen,  post-abdomen,  or  tail,  as 
the  third  segment  is  variously  termed,  contains  fifteen  fettered  seg- 
ments in  Asaphus  caudatus :  the  segments  of  both  thorax  and 
abdomen  are  very  similar  to  each  other,  and  gradually  decrease  in 
size.  They  are  divided  by  two  longitudinal  furrows  into  three  lobes. 
The  head  supports  a  pair  of  large  compound  eyes  situated  near  the 
sides,  like  the  large  outer  pair  of  eyes  in  the  Limulus,  which  they 
resemble  in  form  and  structure. 

"  The  Malacostraca  are  divided  into  two  groups,  according  to  the 
attachment  of  the  eyes :  those  with  immoveable  sessile  eyes  form  the 
Edriophthalma  ;  those  with  moveable  pedunculated  eyes  the  Podoph- 
thalma. 

"  The  lower  organised  or  Edriophthalmous  forms  of  Malacostracous 
Crustacea  resemble  the  Trilobites  in  the  non-confluence  and  uniformity 
of  the  segments  of  the  thorax  and  abdomen.  Certain  genera,  as 
Serolis  and  Bopyrus,  have  the  tergal  arcs  of  the  segments  trilobed ; 
but  they  exceed  not  the  characteristic  number  in  the  Malacostraca, 
and  the  seven  rings  of  the  thorax  are  clearly  indicated  in  each  by  the 
seven  pairs  of  articulated  feet  which  they  support,  although  these  are 
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wry  small  in  the  parasitic  Bopyrus.  In  tlio  Cymothoa  tho  seven  thoracic 
fiinl  seven  abdominal  segments  arc  more  distinctly  characterised." 

Willi  regard  to  the  nervous  system  and  senses  1'rofossor  Owen,  after 
alluding  to  Olivier' s  description  of  that  part  of  tho  organisation  in  the 
Common  Crab,  Mr.  Swan's  illustrative  dissections  and  beautiful  plates 
of  the  same,  and  the  ablo  display  of  tho  corresponding  structure  in 
the  Maia  by  Audouiu  and  Edwards,  observes  that  an  analogous  con- 
oentration  of  the  nervous  system,  but  with  interesting  modifications, 
has  been  described  by  Professor  Van  dor  Hocven  in  the  Limulus,  or 
King-Crab,  the  most  gigantic  form  of  tho  Entomostracous  tribe,  and 
probably  the  only  existing  genus  from  which  we  may  derive  an  insight 
into  the  organisation  of  the  extinct  Trilobitic  Crustaceans.  Professor 
Owen  was  therefore  induced  to  put  the  well-preserved  specimens  of 
Limulus  given  to  the  College  of  Surgeons  in  London  by  Mr.  Boot,  of 
Boston,  United  States,  into  the  hands  of  Mr.  Goadby,  the  anatomical 
assistant  to  the  college,  whose  beautiful  dissections  and  preparations 
will  be  found  in  the  museum  of  tho  College. 

Professor  Owen  observes,  in  his  Lectures,  that  the  large  lateral  com- 
pound eyes  of  this  crustacean  are  sessile.  The  cornea,  he  proceeds 
to  state,  is  divided  into  a  considerable  number  of  small  circular  facets, 
each  of  which  corresponds  to  an  ocellus  ;  and  the  optic  nerve,  after  its 
long  course  as  a  simple  chord  without  forming  a  ganglion,  divides 
near  the  eye  into  a  pencil  of  fine  filaments,  which  severally  receive  the 
impressions  from  their  respective  ocelli,  of  the  aggregate  of  which  the 
large  lateral  eye  is  composed :  the  two  small ,  simple  median  eyes, 
which  aro  almost  in  contact,  command  the  space  before  the  head 
which  is  out  of  the  range  of  the  large  compound  eyes.  Each  simple 
eye,  he  further  informs  us,  receives  its  distinct  nerve  from  the  anterior 
apex  of  the  corresponding  cerebral  lobe. 

"  In  the  sessile  eyes  of  the  Edriophthalma,  as,  for  example,  in  the 
Serolis,  the  inner  layer  only  of  the  cornea  is  divided  into  hexagonal 
facets,  corresponding  with  the  number  of  the  conical  crystalline  lenses 
of  the  compound  eye.  But  in  the  Trilobites  the  cornea  presents  the 
same  subdivided  surface  as  in  the  Limulus  ;  and  the  position  of  the 
two  eyes  agrees  with  that  of  the  corresponding  compound  pair  in  the 
large  existing  Entomostracan.  The  eyes  are  more  elevated  in  the 
Trilobites.  In  the  Asaphus  caudatus  the  cornea  is  divided  into  at  least 
400  compartments,  each  supporting  a  circular  prominence;  its  general 
form  is  that  of  a  frustum  of  a  cone  incomplete  towards  the  middle 
line  of  the  head,  but  commanding  so  much  of  the  horizon  in  other 
directions,  that  where  the  distinct  vision  of  one  eye  ceases  that  of  the 
other  begins.  In  the  Mandibulate  Crustaceans,  distinguished  by 
having  their  compound  eyes  supported  on  moveable  peduncles,  the 
form  of  the  corneal  facets  varies;  they  are  square  in  the  river  Craw- 
Fish,  hexagonal  in  the  Hermit  and  Common  Crabs.  There  is  a  conical 
crystalline  lens  behind  each  facet  imbedded  in  a  small  vitreous  humour, 
upon  which  the  optic  filament  expands,  and  each  ocellus  is  lodged  in 
a  pigmental  cell,  which  likewise  covers  the  bulb  of  the  optic  nerve ; 
the  cavity  containing  the  compound  eye  is  closed  behind  by  a  mem- 
brane continuous  with  the  inner  layer  of  epiderm,  aud  pierced  for  the 
passage  of  the  optic  nerve.  In  the  Podophthalmous  Crustacea  there 
is  generally  a  spacious  furrow  or  cavity,  in  which  the  eye  can  be 
lodged  and  protected,  and  it  is  termed  the  orbit.  In  one  or  two 
species  the  eye-stalks  project  beyond  the  margins  of  the  carapace." 
(Owen.) 

The  same  acute  observer,  speaking  of  the  organs  of  digestion  of 
these  large  crustaceans,  which  form  the  only  genus  represented  by 
species  which  co-existed  with  Trilobites,  remarks  that  the  Limuli  differ 
from  all  other  living  Crustacea  in  their  organs  of  mastication,  which 
are  the  modified  hard  joints  of  the  five  posterior  pairs  of  legs :  the 
first  small  pair,  serving  to  bring  the  food  to  the  mouth,  are  supported 
on  a  rudimental  labrnm.  He  refers  to  the  discovery  by  Mr.  Charles 
Stokes  of  a  distinct  subquadrate  labrum  deeply  emarginate  anteriorly 
in  Asaphus  platycephalus  [Trilobites],  and  remarks  that  the  nearest 
approach  to  this  the  only  known  part  of  the  trophi  of  the  Trilobites 
seems  to  be  made  by  the  Entomostracous  genus  Apus,  in  which 
however  the  labrum  is  truncated.  A  few  of  the  lowest  organised 
Crustacea,  as  Caligus,  Nymplion,  and  Pycnogonon  obtain  their  aliment, 
he  adds,  like  the  Epizoa,  by  suction. 

After  referring  to  the  structure  of  the  mouth  in  the  Malacostracous 
Crustacea,  and  pointing  out  that  the  alimentary  canal  is  most  simple 
in  the  Suctorial  Crustaceans,  in  which  it  presents  no  noticeable  differ- 
ence from  that  in  the  Epizoa,  the  hepatic  appendages  however  being 
more  localised  and  better  developed,  he  thus  describes  this  part  of  the 
organisation  in  Limulus  : — 

"  In  the  Limulus  the  mouth  is  situated  nearly  in  the  centre  of  the 
inferior  surface  of  the  great  cephalo-thoracic  segment;  the  oesophagus 
is  continued  from  it  in  a  very  unusual  course  forwards,  and  expands 
into  a  stomach,  which  is  situated  at  the  anterior  part  of  the  head. 
This  organ  is  abruptly  bent  upon  itself  upwards  and  backwards,  and 
ia  continued  by  a  gradual  diminution  of  diameter,  as  appears  upon 
an  external  view,  into  the  intestine,  which  passes  backwards,  with  a 
slight  vertical  bend,  to  the  base  of  the  penultimate  abdominal  segment. 
When  we  examine  the  interior  of  the  alimentary  tract,  the  distinction 
between  the  stomach  and  intestine  is  effected,  as  Van  der  Hoeven  has 
shown,  by  a  conical  valvular  pylorus,  which  projects  into  the  com- 
mencement of  the  intestine.  The  stomach  is  lined  by  a  very  dense 
and  corrugated  horny  membrane.    The  hepatic  mass  which,  with 
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the  generative  glands,  (ills  tho  greater  part  of  the  eephalo-Uiom'.io 
cavity,  pours  its  secretion  into  tho  commencement  of  the  intestine  by 
two  ducts  on  each  side."    (Prep.,  No.  477,  A.) 

In  tho  heart  of  the  Crustacea  wo  may  trace  a  gradational  series  of 
forms,  from  the  elongated  median  dorsal  vessel,  to  the  short,  broad, 
and  compact  muscular  ventricle  in  the  lobster  and  the  crab  ;  and  in 
all  tho  Crustacea,  as  in  all  tho  other  articulate  animals,  the  heart  is 
situated  immediately  beneath  tho  skin  of  the  back,  above  tho  intes- 
tinal tube,  and  is  retained  in  situ  by  lateral  pyramidal  muscles.  In 
the  lower,  elongated,  slender,  many-jointed  species  of  the  Kdriophthal- 
mous  Crustacea  tho  heart  presents  its  vasiform  character :  it  its  broadest 
and  most  compact  in  the  crab. 

"  In  this  series,"  says  Professor  Owen,  "  wo  may  trace  a  general 
correspondence  in  tho  progressive  development  of  the  vascular  as  of 
the  nervous  system,  concomitant  with  the  concentration  of  tho 
external  segments,  and  the  progressive  compactness  in  the  form  of  the 
entire  body.  But  there  is  .a  remarkable  exception  to  thin  concomitant 
progress  in  the  Limulus,  indicative,  with  the  general  condition  of  tho 
instruments  of  locomotion  and  respiration,  of  the  essentially  inferior 
grade  of  organisation  of  that  genus,  which,  as  has  already  been 
observed,  seems  to  be  the  last  remnant  of  the  once  extensive  group 
of  Trilobitic  Crustacea  which  swarmed  in  the  seas  of  the  ancient 
secondary  periods  of  tho  earth's  history. 

"  We  have  seen  in  the  compact  and  broad  existing  representative 
of  those  extinct  gigantic  Entomostracans,  that  the  nervous  system 
exhibits  a  concentration  of  its  principal  central  mass  around  tho 
mouth,  analogous  to  the  condition  in  tho  common  crab,  but  with  a 
ganglionic  double  chord  continuing  from  it.  The  heart  however  ia 
far  from  presenting  a  corresponding  degree  of  concentration :  it 
remains  an  elongated  fusiform  tube,  extending  parallel  with  the 
intestine  from  the  pylorus  to  the  rectum  :  it  is  contained  in  a  peri- 
cardium with  thin  membranous  walls,  formed  by  the  central  sinus  of 
the  venous  system,  and  it  receives  the  blood  from  that  sinus  and 
from  the  branchial  veins  by  a  series  of  from  seven  to  ten  lateral 
vertical  slits,  defended  by  valves  as  in  the  higher  Crustacea.  An  aortic 
trunk  proceeds  from  each  extremity  of  this  heart.  The  anterior  aorta 
is  the  largest,  aud  immediately  divides  into  three  branches.  The 
middle  and  smallest  branch  passes  forwards  to  the  anterior  edge  of 
the  cephalic  shield,  following  the  curve  of  its  middle  line,  and  sup- 
plying the  small  median  ocelli  in  its  course.  The  two  larger  lateral 
branches  form  arches,  which  curve  down  the  side  of  the  stomach  and 
the  oesophagus,  giving  branches  to  both  those  parts  and  to  the  intes- 
tine, and  becoming  intimately  uuited  with  the  neurilemma  of  the 
oesophageal  nervous  collar.  They  unite  at  the  posterior  part  of  that 
collar,  and  form  a  single  vessel,  which  accompanies  the  abdominal 
nervous  ganglionic  chord  to  its  posterior  bifurcation,  where  the  vessel 
again  divides.  Throughout  all  this  course  the  arterial  is  so  closely 
connected  with  the  nervous  system  as  to  be  scarcely  separable  or 
distinguishable  from  it.  The  branches  of  the  arterial  and  nervous 
trunks,  which  accompany  each  other,  may  be  defined  and  studied 
apart. 

"  The  posterior  aorta  is  chiefly  destined  for  the  supply  of  the 
sword-like  tail  of  the  Limulus :  the  first  part  of  its  course  is  wavy,  to 
adapt  it  to  the  strong  inflections  of  that  appendage.  The  aerated 
is  mixed  with  the  venou3  blood  in  the  heart,  aud  is  propelled  in 
that  mixed  condition  throughout  the  bod}-,  in  the  Limulus  as  in  the 
lobster." 

With  regard  to  the  generative  apparatus,  Professor  Owen  observes 
that  most  of  the  small  Eutomostraca  carry  the  impregnated  ova  in 
appended  ovisacs,  like  those  of  the  Lemem.  [Lerxead.e  ]  These 
sacs  are  not  developed,  he  remarks,  in  the  Limulus,  which  also  differs 
from  the  smaller  Eutomostraca,  inasmuch  as  the  ovarian  mass  inter- 
blends  its  lobes  and  processes  with  those  of  the  liver :  the  oviducts, 
he  adds,  form  more  frequent  communications  with  each  other  than  in 
the  higher  Crustacea,  but  ultimately  terminate,  like  the  vasa  deferentia, 
by  two  distinct  but  continuous  orifices  on  the  back  part  of  the  first 
abdominal  lamelliform  appendage. 

The  Limuli  undergo  in  their  youth  considerable  changes  of 
form.  At  first  there  is  no  sword-like  or  styliform  tail,  which  in  the 
adult  Limulus  equals,  at  least,  the  rest  of  the  body  in  length  ;  their 
abdominal  buckler  is  rounded  posteriorly,  and  the  last  pairs  of  false 
feet  are  not  developed.  M.  Milne-Edwards  observed  this  in  the 
embryos  on  the  point  of  exclusion  from  the  egg,  at  which  period  the 
abdomen  supports  only  three  pairs  of  appendages. 

The  species  of  Limulus  inhabit  the  sea,  and  sometimes  come  upon 
the  sandy  beaches.  They  are  found  in  the  Indian  and  Japanese  seas, 
aud  in  the  Atlantic,  on  the  coast  of  North  America  ;  but  they  do  not 
appear  to  have  a  higher  range  than  44°  N.  lat.,  and  seem  confined 
to  the  northern  hemisphere.  Their  food  consists  of  animal  substances; 
and  when  stranded,  they  often  bury  themselves  in  the  sand  as  a  pro- 
tection against  the  heat  of  the  sun,  which  is  soon  fatal  to  them. 

M.  Milne-Edwards  remarks  that  Leach,  it  is  true,  has  restricted 
this  generic  name  of  Limulus  to  those  species  the  whole  of  whose  feet 
are  cheliform,  and  has  proposed  a  new  genus,  under  the  designation  of 
Tachypleus,  for  those  whose  anterior  feet  are  mouodactyle  ;  but  he 
observes,  it  is  now  well  known  that  this  last  character  is  only  met 
with  in  the  male  of  certain  Limuli,  and  does  not  coincide  with  other 
peculiarities  of  structure  of  any  importance,  so  that  it  does  not  appear 
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a  sufficient  basis  on  which  to  found  a  generic  division.  M.  Milne- 
Edwards  thus  arranges  the  species  known  to  him,  five  in  number : — 

Section  I. — Species  whose  second  and  third  pairs  of  jaw-feet 
(two  first  pairs  of  Latreille)  are  monodactyle  in  the  male,  and  in 
which  the  moveable  spines  of  the  lateral  border  of  the  abdomen 
are  of  two  sorts,  namely,  very  long  and  very  short. 

L.  Moluccanus,  the  Molucca  or  Common  King  Crab.  The  cephalo- 
thoracic  buckler  is  regularly  rounded  anteriorly  in  both  sexes,  and 
above  showing  three  rows  of  small  spiniform  points,  situated  one  on 
the  median  crest,  the  others  on  the  crests  which  separate  the  occipital 
region  from  the  lateral  regions ;  the  posterior  and  lateral  borders 
finely  dentilated.  The  abdominal  buckler  smooth  above,  and  termi- 
nated by  two  very  short  teeth,  the  internal  border  of  which  is  very 
long,  and  the  external  border  (comprehended  between  the  point  and 
the  insertion  of  the  last  spine)  very  short ;  tooth  of  the  latero-anterior 
border  moderate,  and  situated  towards  the  middle  of  that  border; 
moveable  spines  of  the  latero-posterior  border  moderate,  and  all  nearly 
of  the  same  length  in  the  male ;  the  first  threo  rather  long  in  the 
female  ;  but  the  last  three  extremely  short,  and  much  wider  than  they 
are  long.  Caudal  stylet  triangular,  spiny  on  its  upper  border,  and 
slightly  concave  on  its  inferior  surface.  Last  pair  of  jaw-feet  furnished 
towards  the  end  with  four  elongated  appendages,  which  are  lamcllated, 
flattened,  and  sublanceolate.  (Milne-Edwards.) 

This  is  the  Cancer  Moluccanus  of  Clusius;  C  perversus  of  Rum- 
phius ;  Limulus  Polypliemus  of  Fabricius  ;  L.  gijas  of  Midler;  and 
L.  Moluccanus  of  Latreille. 

M.  Milne-Edwards  is  of  opinion  that  Leach's  L.  Latreilli  probably 
belongs  to  this  species,  as  well  as  L.  tridental  us  of  the  same  author. 

L.  Moluccanus  is  apparently  the  Cancer  figured  by  BontiuB  in  the 
fifth  book  of  his  '  Natural  and  Medical  History  of  the  East  Indies,' 
p.  83,  in  which  he  notices  its  sword-like  appendage,  and  states  that  if 
any  incautious  fisherman  is  wounded  by  it  the  pain  is  like  that 
caused  by  a  scorpion,  adding,  that  its  flesh  is  not  so  delicate  as  that  of 
the  other  Crabs.  The  chapter  is  headed  by  the  following  verses, 
which  refer  to  the  painful  wound  inflicted  by  the  tail. 

"  Quisquis  caiulati  scr.aisti  tela  Papuri 
Disce  raco  exemplo  morsus  vitare  dolosos, 
Dente  lconino  quos  aula  volubilis  infert 
A  tergo,  et  pejus  retinct  fors  cauda  venerium." 

L.  virescens.  M.  Milne-Edwards  states  that  this  species,  the  female 
only  of  which  is  known  to  him,  bears  a  strong  resemblance  to 
L.  Moluccanus,  but  is  distinguished  from  it  by  the  conformation  of 
the  posterior  feet,  the  penultimate  joint  of  which  is  extremely  short, 
and  surrounded  at  its  base  with  seven  spines,  which,  instead  of  being 
flat,  very  much  elongated,  and  rather  wide,  are  rounded,  conic,  and 
very  much  pointed.  The  first  four  pairs  of  feet  were  broken  in  the 
only  individual  which  M.  Milne-Edwards  had  examined,  so  that  he 
could  not  verify  the  character  indicated  by  M.  Latreille,  the  namer 
and  describer  of  the  species,  drawn  from  the  monodactylous  con- 
formation of  the  second  pair  (the  first  pair  of  Latreille).  It  is  also 
worthy  of  note,  M.  Milne-Edwards  adds,  that  the  cephalo-thoracic 
buckler  is  less  convex  than  in  the  precediug  species. 

The  same  author  observes  that  the  Limulus  preserved  in  the  Paris 
Museum  under  the  name  of  Polyphemus  heterodactylus,  Lam.,  and 
ticketed  by  Latreille,  seems  to  him  to  be  the  male  of  the  precediug 
species ;  but  the  absence  of  the  posterior  feet  prohibits  positive 
certainty  on  this  point. 

L.  longispina.  M.  Milne-Edwards  notices  this  as  a  species  closely 
approximating  to  L.  Moluccanus,  but  having  the  teeth  or  posterior 
angles  of  the  abdominal  buckler  larger  and  more  regularly  triangular; 
the  external  border  of  these  teeth  being  nearly  as  long  as  the  internal 
order,  and  their  base  much  less  wide  than  the  space  left  between 
them  and  occupied  by  the  caudal  stylet.  Upper  surface  of  the 
abdomen  covered  with  small  spines ;  the  tooth  of  its  latero-anterior 
border  large,  and  situated  very  near  that  which  separates  that  border 
from  the  latero-posterior  border  ;  moveable  spines  of  the  six  pairs  in 
the  males  and  of  the  first  three  pairs  in  the  female  very  long ;  last 
three  pairs  very  short,  but  sharp  in  the  female.  Caudal  stylet  trian- 
gular, and  spiny  on  its  borders.  Frontal  border  of  the  male  strongly 
notched  and  sinuous,  so  as  to  appear  trilobate. 

It  is  found  on  the  coasts  of  Japan,  and  probably  of  China. 

This  is  the  Kabuto-Gani  (Helmet-Crab)  of  the  Japanese ;  Un-Kiie, 
or  Umi-do-Game,  of  the  Chinese. 

Section  II. — Species  in  which  the  third  pair  of  jaw-feet  are 
cheliform  in  both  sexes,  and  in  which  the  moveable  spines  of  the 
latero-posterior  border  of  the  abdomen  diminish  gradually  in 
length  in  both  male  and  female. 

as.  Second  pair  of  jaw-feet  monodactylous  in  the  male.  Caudal 
stylet  triangular  and  spiny  on  its  upper  border. 

L.  Polyphemus.  Cephalo-thoracic  buckler  more  convex  than  in  the 
preceding  species,  and  preserving  for  a  longer  period  the  seven  spines 
situated  on  its  upper  surface.  Posterior  teeth  of  the  abdomen  very 
large,  and  representing  an  equilateral  triangle,  or  even  being  longer 
than  they  are  wide  at  their  base.  The  moveable  spines  of  the  latero- 
posterior  border  are  moderate,  and  similar  in  both  sexes;  the  three 


teeth  of  the  median  line  project  more  than  in  the  preceding  species, 
and  the  caudal  stylet  is  less  long.  (Milne-Edwards.) 

It  inhabits  the  Atlantic  Ocean  and  the  coasts  of  North  America 
and  the  Antilles. 

This  ia  the  Araneus  marinus  of  De  Laet;  Cancer  Moluccanus  of 
Wormius ;  Monoculus  Polyphemm  of  Linnaeus,  but  he  confounds 
under  this  name  both  the  Oriental  and  American  species  ;  L.  Cyclops 
of  Fabricius ;  L.  Americanus  of  Leach;  Polyphemus  occidentalis  of 
Lamarck  ;  and  L.  Polyphemus  of  Ranzani. 

John  De  Laet,  in  his  'Novus  Orbis'  (1633),  gives  a  very  fair  figure 
of  this  species  in  the  19th  chapter  of  his  second  book,  and  states  that 
the  arms  of  the  Indians  (Almouchiquosy)  of  '  Wijngaerden  Eylandt,' 
in  '  New  France,'  are  lances,  clubs,  bows  and  arrows,  which,  for  want 
of  iron,  they  sharpen  with  the  crustaceous  tail  of  the  monstrous  fish 
Signoc,  Siguenoc,  or  Araneus  marinus,  by  which  name  the  Limulus 
there  engraven  is  known  to  the  Indians  and  Dutch.  De  Laet  gives  a 
good  description  of  it,  and  says  that  it  loves  the  shallows,  and  is 
mostly  taken  in  actuaries,  of  various  sizes,  not  a  few  having  a  tail 
exceeding  a  palm  in  length. 

M.  Milne-Edwards  observes  that  L.  Sowerbii  of  Leach  is  a  variety 
of  this  species,  having  the  last  median  tooth  of  the  upper  surface  of 
the  abdomen  more  projecting  than  it  is  ordinarily  to  be  seen  in  adults. 

a  a.  All  the  jaw-feet  cheliform  in  the  male,  as  well  as  in  the 
female  ;  caudal  stylet  rounded  above. 

L.  rotundicauda.  Cephalo-thoracic  buckler  wider  than  in  the  pre- 
ceding species,  less  convex,  and  deprived  of  the  series  of  small  spines 
between  the  great  teeth  of  its  upper  surface,  but  with  a  great  number 
of  these  spiniform  points  scattered  on  the  occipital  region ;  terminal 
teeth  of  the  abdomen  short,  and  having  their  internal  border  about 
twice  as  long  as  the  external  border;  the  moveable  spines  nearly  as 
in  the  preceding.  Caudal  stylet  obscurely  triangular,  with  rounded 
borders.  (Milne-Edwards.) 

It  is  found  in  the  Moluccas. 

It  is  the  Cancer  marinus  perversus  of  Seba. 

•Fossil  Limuli. 

The  fossil  forms  of  this  group,  contemporaneous  as  somo  of  them 
were  with  the  Trilobitcs,  to  which  they  bear  so  strong  a  relationship, 
are  among  the  most  interesting.  One  fossil  species,  Limulus  trilobi- 
toides,  Buckland,  from  the  ironstone  of  the  coal-formation,  Coalbrook 
Dale,  figured  on  plate  4G  of  the  '  Bridgewater  Treatise,'  is  very  trilo- 
bitic  in  appearance,  and  in  the  early  state  of  the  .animal,  before  the 
development  of  the  caudal  stylet,  the  resemblance  must  have  been 
still  more  striking ;  nor  will  it  escape  the  observation  of  our  pateonto- 
logical  readers  that  some  of  the  Trilobites  are  furnished  with  a  long 
caudal  appendage. 

Limulus,  as  Dr.  Buckland  remarks  in  the  work  above  noticed,  has 
been  found  fo3sil  in  the  coal-formation  of  Staffordshire  and  Derbyshire, 
and  in  the  Jurassic  limestone  of  Aichstadt,  near  Pappenheim,  together 
with  many  other  marine  crustaceans  of  a  higher  order. 

M.  Milne  Edwards  notices  the  numerous  species  which  have  been 
recorded.  That  figured  by  Desmarest  under  the  name  of  Limulus 
Walchii  (Cancer  perversus  of  Walch  and  Knorr)  is  found,  he  observes, 
in  the  lithographic  slate  of  Soleuhofen  and  Pappenheim.  In  Milne- 
Edwards's  opinion  it  approaches  Limulus  lomjissimus  more  than  any 
other  existing  species,  but  appears  to  have  the  latero-posterior  pro- 
longations of  the  cephalo-thoracic  buckler  less  developed,  and  the 
abdomen  wider,  with  its  latero-anterior  borders  very  short ;  as  to  the 
moveable  spines,  they  are,  he  remarks,  six  in  number,  and  are  all 
long  and  slender. 

Other  fossil  Limuli  have  been  discovered  not  only  in  this  formation, 
but  also  in  the  Muschelkalk  and  the  Jurassic  limestone,  by  Count 
Munster,  who  has  given  figures  of  them  in  the  excellent  work  of  Van 
der  Hoeven  on  the  Limuli  ;  but  M.  Milne-Edwards  thinks  that  these 
fossils  have  not  been  as  yet  described  with  sufficient  details  to  enable 
naturalists  to  assign  specific  characters  to  them  ;  and  he  confines  him- 
self to  the  observation  that  Limulus  intermedins,  Munster,  found  at 
Solenhofen,  and  Limulus  brevicauda  (brevicaudatus  ?),  Munster,  found 
at  Aichstadt,  are  remarkable  for  the  form  of  the  abdomen,  which 
represents  a  rhomboid  rather  than  a  hexagon,  its  anterior  border  being 
nearly  confounded  with  its  latero-anterior  borders.  Limulut  ornatus 
of  the  same  author,  in  the  opinion  of  M.  Milne-Edwards,  appears  to 
approach  Limulus  Walchii  closely,  but  presents  a  much  deeper  furrow 
throughout  the  length  of  the  caudal  stylet. 

M.  Milne-Edwards  finally  calls  attention  to  Limulus  trilobitoides, 
Buckland,  above  mentioned,  remarkable  for  the  spiniform  prolonga- 
tions of  the  lateral  angles  of  the  cephalo-thoracic  buckler  and  many 
other  characters. 

LINA'CEiE,  Flaxworts,  a  small  natural  order  of  Plants,  related  to 
Cistacea,  from  which  it  differs  in  having  an  ovary  with  many  cells, 
containing  one  or  two  seeds  each,  several  styles,  a  definite  number  of 
stamens,  &c,  and  to  Geraniacece,  from  which  the  separate  styles  and 
peculiar  fruit  of  Linacece  abundantly  separate  that  order.  The  defiui 
tion  of  Linacen  may  be  briefly  expressed  thus :  polypetalous,  hypo- 
gynous,  monadelphous  exogens,  with  a  broken-whorled  calyx ;  a 
many-celled  many-styled  ovary,  containing  one  or  two  pendulous 
ovules  in  each  cell,  and  a  capsule  splitting  at  the  point  into  as  many 
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valves  as  there  are  C0II3.  The  fruit  !■  remarkable  for  having  each  of 
its  carpels  divided  into  two  cells  by  a  spurious  dissepiment  originating 
inside  the  back,  so  that  in  reality  each  cell  is  2-seoded,  although  from 
the  presenco  of  this  spurious  partition  it  scums  to  bo  1 -seeded. 

But  although  Linaccce  approach  the  two  orders  already  named  in 
the  structure  of  the  organs  of  fructification,  the  vegetation  is  essentially 
different,  the  leaves  being  alternate,  free  from  all  trace  of  a  volatile 
secretion,  and  destitute  of  stipules,  and  the  nodes  of  the  stem  not 
being  capable  of  disarticulation.  The  whole  order  contains  but  two 
genera,  Linum  and  Radiola  :  tho  former  comprehends  many  species, 
the  most  important  of  which  is  common  llax,  Linum  us  it  at issim/um, 
the  woody  tissue  of  whoso  stems  is  so  valuable  for  its  toughness  and 
fineness,  and  whose  seeds  furnish  linseed  oil.  [Flax,  in  Aim  and  Sc. 
Div.  ;  Linum.] 

LINA'RIA  (from  Kivov,  flax,  owing  to  a  similarity  in  the  leaves),  a 
genus  of  Plants  belonging  to  the  natural  order  fscrophulariacece.  It 
has  a  5-parted  calyx,  a  personate  spurred  corolla,  the  lower  lip  3-fid 
with  a  prominent  palate  closing  the  mouth.  The  capsules  open  by 
valves  or  teeth  at  the  top.  The  species  are  annual  or  perennial  plants, 
very  rarely  small  shrubs,  and  the  flowers  of  a  beautiful  appearance, 
racemose  or  spicately  racemose  at  the  tops  of  the  branches. 

L.  Cymbalaria,  Ivy-Leaved  Toad-Fax,  has  roundish  heart-shaped 
leaves,  5-lobed  and  glabrous ;  the  stem  procumbent,  slender,  and 
rooting.  The  flowers  are  solitary,  axillary  upon  long  stalks,  and  of  a 
pale  blue  colour.  It  is  a  native  of  Europe,  chiefly  on  old  walls.  It 
grows  abundautly  in  Italy  and  Sicily,  and  is  found  in  Great  Britain. 
There  are  several  varieties  of  this  species. 

L.  Elatinc,  Halbert-Leaved  Toad-Flax,  has  ovate  hastate  leaves,  the 
lower  ones  ovate,  the  peduncles  glabrous,  stem  procumbent,  and  the 
spur  straight.  The  flowers  are  solitary,  on  long  slender  stalks,  small, 
and  of  a  yellow  colour,  with  the  upper  lip  purple.  It  is  a  native 
of  Europe  and  Africa,  and  is  found  in  chalky  corn-fields  in  Great 
Britain. 

L.  spuria,  Spurious  Toad-Flax,  has  roundish  ovate  entire  leaves,  the 
spur  curved  upwards,  the  peduncles  hairy,  and  the  stem  procumbent. 
The  appearance  of  this  plant  is  similar  to  the  last,  but  the  flowers  are 
larger,  and  the  whole  plant  not  so  slender.  It  is  a  native  throughout 
Europe  in  corn-fields,  and  is  found  in  Great  Britain. 

L.  minor,  Smaller  Toad-Flax,  is  distinguished  by  its  linear-lanceo- 
late leaves,  which  are  obtuse,  glandular,  pubescent,  and  mostly 
attenuate.  The  flowers  are  solitary  and  axillary,  the  peduncles  three 
times  as  long  as  the  calyx,  and  the  seeds  oblong  sulcate.  It  is  found 
in  sandy  corn-fields  throughout  Europe  and  Great  Britain. 

L.  Pciisscrianci,  is  known  by  its  racemose  flowers,  which  are  of  a 
dark  purple  colour  with  darker  veins.  It  is  native  of  the  south  and 
middle  of  France  and  of  Great  Britain. 

L.  regent,  is  distinguished  by  its  lanceolate  sepals  and  angular  seeds 
with  transverse  elevated  lines.  The  flowers  are  of  a  bluish  colour,  the 
stem  erect,  branched,  and  leafy.  The  seeds  are  much  smaller  than 
either  of  the  following  species.  It  is  found  on  calcareous  soils,  parti- 
cularly near  the  sea,  in  Great  Britain. 

L.  Italica  has  scattered  linear-lanceolate  leaves,  lanceolate  oblong 
sepals,  and  orbicular  scabrous  seeds,  with  a  membranous  margin.  The 
corollas  are  of  a  deep  yellow  colour.  This  species  is  found  plentifully 
in  the  west  of  England  and  near  Cork,  in  Ireland ;  it  is  also  native  of 
Switzerland,  Italy,  and  Hungary. 

L.  vulgaris,  has  ovate-acute  glabrous  sepals,  shorter  than  the 
capsules  and  the  spur.  The  flowers  greatly  resemble  those  of  L. 
Italica,  but  are  twice  the  size.  In  Worcestershire  this  plant  is  called 
'  Butter  and  Eggs.'  Gerard  names  it  Wild-Flax,  Toad-Flax,  and  Flax- 
Weed.  It  abounds  in  an  acrid  oil  which  is  almost  empyreumatic. 
Taken  inwardly,  it  induces  nausea.  It  has  been  advised  in  dropsy, 
but  Haller  and  others  disapprove  of  it.  When  united  with  milk  the 
juice  is  a  poison  to  flies.  The  flowers  are  employed  in  some  places  to 
give  a  yellow  colour. 

The  whole  of  the  species  of  Linaria  have  an  elegant  appearance, 
and  are  therefore  suited  for  flower-gardens.  They  gro  w  well  in  common 
garden  earth,  but  prefer  a  dry  sandy  soil.  The  seeds  of  the  annual 
species  require  to  be  sown  early  in  the  open  border  where  they  are 
intended  to  remain. 

Linaria  has  also  been  adopted  as  the  generic  name  of  some  species 
of  birds.  [Linota.] 

(Don,  Dichlamydeous  Plants;  Babington,  Manual  of  British  Botany.) 

L1NARITE,  a  Mineral  consisting  of  Cupreous  Sulphate  of  Lead.  It 
occurs  crystallised.  Its  primary  form  is  an  oblique  rhombic  prism. 
Colour  deep  azure-blue.  Streak  pale  blue.  Fracture  uneven.  Hard- 
ness 2"5  to  3'0.  Lustre  vitreous  or  adamantine.  Transparent,  traus- 
lucent.  Specific  gravity  5"3  to  5'4.  It  is  found  at  Linares  in  Spain, 
and  at  Lead  Hills,  Scotland.  Its  analysis  by  Brooke  gives — 
Sulphate  of  Lead  .  ...    74  4 

Oxide  of  Copper  18-0 

Water  4  7 

•  97-1 

LINCGLNITE.  [Heulandite.] 
LINGUELLA.  [Infeuobiiancuiata.] 

LI'XGULA,  a  genus  of  Brachiopodous  Mollusca,  of  which  several 
ppecies  have  been  found  fossil.  They  are  found  in  the  Silurian,  Old 
lied  Sandstone,  and  Green  Sand  rocks.  [Buachiopoda.] 


LI'NKIA.  Nardo  has  proponed  this  name  for  a  group  of  Stelleridia 
included  in  AsUrias  by  Lamarck.  (Agassis,  on  lichinodermata,  '  Ann. 
of  Nat.  Qitt./  vol.  i.) 

LINNKT.  [Linota.] 

LINOSYK1S,  a  genus  of  Plants  belonging  to  the  natural  order 
Composit(K.  The  heads  are  not  radiant;  florets  all  perfect  and  tubular; 
receptacle  naked,  pitted  ;  the  pit*  with  elevated  dentate  margins  in  the 
British  species  ;  phyllus  imbricated ;  pappus  pilose  ;  fruit  compressed, 
silky,  without  a  beak. 

L.  vulgaris  is  an  herbaceous  Plant,  found  in  middle  and  southern 
Europe  and  in  Great  Britain.  It  has  linear  glabrous  leaves,  corymbose 
heads,  the  involucre  lax  ;  the  stem  from  12  to  18  inches  high,  simple 
and  leafy  ;  leaves  single  ribbed,  smooth  or  scabrous,  very  numerous, 
more  or  less  dotted  :  flowers  yellow.  It  grows  on  limestone  cliffs.  It 
is  the  Chrysocoma  Liuosyris  of  Smith. 

LINOTA,  a  genus  of  Birds  belonging  to  the  family  FringiUidte. 
The  genus  is  thus  defined  by  Yarrell  : — Beak  straight,  conical,  pointed. 
Nostrils  basal,  lateral,  concealed  by  short  feathers.  Wings  long,  some- 
what pointed ;  the  first,  second,  and  third  feathers  nearly  equal  in 
length.  Tarsi  short ;  feet  with  lateral  toes  of  equal  length  ;  the  hind 
toe  and  claw  as  long  as  that  in  the  middle ;  claws  slender,  acute,  and 
curved.    Tail  forked. 

L.  cannabina,  the  Common  Linnet,  is  a  hard-billed  singing-bird, 
which  though  well  known  under  one  or  the  other  of  its  various  appel- 
lations to  every  English  bird-catcher,  has,  in  consequence  of  the 
changes  of  its  plumage  and  the  names  applied  to  it  when  it  appears 
under  those  changes,  given  rise  to  much  confusion  in  our  systems  and 
catalogues,  and  considerable  error  among  the  learned  as  well  as  tho 
unlearned. 

Mr.  Selby,  in  his  '  British  Ornithology,'  says  of  the  '  Common  or 
Brown  Linnet — Fringilla  cannabina,  Linn.  :' — "  This  bird  has  been 
considered  by  most  of  our  authors  as  two  distinct  species,  under  the 
titles  of  the  Common  or  Brown  Linnet  and  the  Greater  Kedpole. 
This  error  has  evidently  arisen  from  the  altered  appearance  it  bears  at 
particular  ages,  and  during  the  different  seasons  of  the  year.  These 
changes  in  all  probability  had  not  been  suspected,  as  they  certainly 
had  not  been  traced  by  the  earlier  naturalists ;  and,  on  the  authority 
of  their  reputation,  succeeding  writers  sanctioned  such  mistakes,  with- 
out giving  themselves  the  trouble  of  further  investigation,  till  Montagu, 
who  united  practical  research  with  scientific  knowledge,  professed  (in 
the  '  Ornithological  Dictionary ')  his  conviction  of  their  forming  one 
species  ;  and  my  own  observation  and  experiments  tend  to  confirm  his 
opinion."  Giving  all  due  praise  to  Montagu  and  Mr.  Selby  for  their 
diligence  and  acuteness  in  rectifying  an  error  which  seems  to  have 
been  going  on  from  the  time  of  Willughby  to  the  time  of  the  publica- 
tion of  Bewick's  '  Supplement,'  we  must  say  a  word  in  favour  of  one 
of  the  fathers  of  Natural  History  at  the  revival  of  letters.  A  little 
investigation  would  have  proved  that  of  Belon  at  least  it  cannot  be 
said  that  the  changes  of  plumage  had  not  been  suspected  nor  traced 
by  him.  That  acute  observer,  in  his  '  Histoire  de  la  Nature  des 
Oyseaux '  (Paris,  1555),  says,  in  his  description  of  La  Linote,  or 
Linotte,  "  Les  Linotes  ont  la  poictrine  et  le  dessus  de  la  teste,  graude 
partie  de  l'annee,  de  couleur  entre  rouge  et  oreuge'e  :  car  elles  ont  lors 
la  couleur  si  vive  qu'elle  resemble  a  du  sang  ;  mais  cela  est  seulement 
sur  la  fin  du  printemps ; " — having  previously  described  the  more 
sombre  state  of  plumage. 

Willughby,  whose  'Ornithology'  was  edited  by  Ray,  and  contains 
many  observations  by  the  latter,  devotes  a  chapter  (xi.)  to  the  subject 
'  Of  the  Linnet.'  The  first  section  of  the  chapter  is  headed  '  Of  the 
Linnet  in  General,'  and  is  as  follows  : — "  The  characteristic  notes  of 
this  kind  are — 1,  a  size  of  body  something  less  than  a  chaffinch ;  2,  a 
testaceous  or  earthy  colour,  mixed  of  cinereous  and  dusky  or  brown ; 
3,  a  tail  a  little  forked ;  4,  a  peculiar  colour  of  the  outmost  feathers 
of  the  tail,  namely,  brown,  with  white  borders  or  edges ;  5,  a  sweet 
note.  Of  Linnets  we  have  observed  four  sorts  in  England  :  — 1,  the 
Common  ;  2,  the  Greater  Red  ;  3,  the  Lesser  Red  ;  4,  the  Mountain 
Linnet."  Here  is  probably  the  principal  origin  of  the  subsequent 
confusion.  These  four  Linnets  are  afterwards  described  and  dis- 
tinguished at  length  in  the  same  chapter  under  the  names  of  '  The 
Common  Linnet,  Linaria  vulgaris.'  '  The  Greater  Red- Headed 
Linnet,  Linaria  rubra  major.'  '  The  Lesser  Red-Headed  Linnet, 
Linaria  rubra  minor.'    '  The  Mountain  Linnet,  Linaria  montana.' 

Bechstein,  under  his  description  of  the  Common  Linnet  (Fringilla 
cannabina,  Linn. ;  La  Linotte,  Buff. ;  Der  Hiiufiing,  Bechst.),  states 
that,  instructed  by  long  experience  and  the  observations  of  many 
years,  he  hopes  to  show  in  his  description  that  the  Common  Linnet 
(Fringilla  Linota,  Linn.),  the  Greater  Redpole  (Fringilla  cannabina, 
Linn.),  and,  according  to  all  appearance,  the  Mountain  Linnet  (Frin- 
gilla montana,  Linn.),  are  one  and  the  same  species.  With  regard  to 
the  identity  of  the  two  first-named  species,  ornithologists  are  now 
generally  agreed  :  with  regard  to  the  last  the  better  opinion  is  against 
Bechstein,  and  in  favour  of  the  Mountain  Linnet  being  a  distinct 
species. 

M.  Temminck,  who  observes  ('Manuel  d'Ornithologie')  that  i-Vi'ii- 
gilla  cannabina  and  Frangilla  Moniium  have  been  often  confounded, 
and  that  he  has  endeavoured  to  distinguish  them  by  a  small  number 
of  characters  placed  at  the  head  of  the  short  descriptions  and  of  the 
synonyms,  applies  the  same  mode  of  distinction  to  Fringilla  linaria 


LINOTA. 


LINOTA. 


MO 


and  jp".  Monlium,  wliich  he  remarks  have  also  been  confounded.  The 
short  character  given  by  him  to  his  Gros-Bec  Linotte  (Fringilla  canna- 
bina, Linn.),  is,  "Bill  short,  of  the  width  of  the  front,  blackish  ;  throat 
whitish,  marked  in  the  middle  by  some  brown,  spots ;"  and  he  thus 
describes  the  various  states  of  plumage,  and  the  synonyms  of  the  bird 
under  each. 

Old  Male  in  the  Spring. — Feathers  of  the  front,  of  the  breast,  and 
of  the  lateral  parts  of  the  latter,  of  a  crimson-red,  terminated  by  a 
narrow  border  of  rosy-red  ;  throat  anil  front  of  the  neck  whitish,  with 
longitudinal  brown  markings  ;  top  of  the  head,  nape,  and  sides  of  the 
neck  of  a  pure  ash  ;  back,  scapulars,  and  wing-coverts,  chestnut-brown  ; 
Hanks  reddish-brown  ;  middle  of  the  belly  and  abdomen  white  ;  some 
of  the  quills  black,  bordered  externally  with  white  ;  tail  forked,  black  ; 
the  feathers  edged  externally  with  white  and  bordered  internally  by  a 
large  white  space ;  iris  brown ;  bill  deep-bluish ;  feet  ruddy-brown, 
more  or  less  pale.    Length  5  inches. 

Male  after  the  Autumnal  Moult,  at  the  Age  of  a  Full  Year. — On 
the  tup  of  the  head  large  black  spots ;  the  back  reddish,  with  spots  of 
chestnut-brown,  bordered  with  whitish-brown ;  breast  red-ash  brown, 
or  red-brown,  with  borders  of  whitish-red  ;  brown  spots  well  marked 
on  the  flanks,  upper  tail-coverts  black,  bordered  internally  with  white 
and  externally  with  grayish-red.  (On  raising  the  feathers  of  the  front 
and  those  of  the  breast  the  traces  of  the  red  colours  which  ornament 
the  bird  in  the  spring  may  bo  seen.) 

In  this  state  M.  Tcnuninck  considers  it  to  be  Fringil/n,  Linola, 
Gmeliu;  Latham,  '  Ind.,'  v.  1,  p.  457,  Bp.  81;  La  Linotte  Ordmaire, 
Buffon,  '  Ois.,'  v.  4  p.  58,  t.  1;  Id.,  '  PI.  Enl.,'  151;  f.  1;  Gerard, 
'  Tab.  Elem.,'  v.  1,  p.  188;  Common  Linnet,  Lath.,  'Syn.,'  v.  3,  p.  302. 

Thefemale,  which  does  not  change  colour  after  arriving  at  the  adult 
state,  is  smaller  than  the  male ;  all  the  upper  parts  are  of  an  ashy- 
yellowish,  sprinkled  with  blackish-brown  spots  ;  wing-coverts  of  a 
tarnished  red-brown ;  lower  parts  bright-reddish,  but  whitish  on  the 
middle  of  the  belly,  and  sprinkled  on  the  flanks  with  numerous 
blackish-brown  spots. 

Young  males  till  the  spring  have  the  top  of  the  head  and  the  back 
reddish-brown,  rmirked  with  deep-brown  lanceolate  spots ;  cheeks  and 
nape  ashy  ;  all  the  lower  parts  of  a  slightly  reddish-white,  marked  on 
the  middle  of  the  throat  and  on  the  breast  with  longitudinal  spots  of 
a  deep  brown ;  large  reddish-brown  spots  on  the  sides  ;  and  large 
lanceolate  blackish  spots  on  the  coverts  of  the  tail;  feet  flesh-colour; 
base  of  the  bill  livid-blue  :  it  is  then  the  bird  given  by  Meyer,  '  Vog. 
Dcutschl,'  and  by  Frisch,  '  Vog.,'  t.  9,  f.  A  and  B. 

For  the  old  birds,  male  and  female,  M.  Temminck  brings  together 
the  following  synonyms  and  references  : — Fringilla  cannabina,  Gruel., 
'Syst.,'  1,  p.  916,  sp.  28:  Lath.,  'Ind.,'  v.  1,  p.  458,  sp.  82;  Retz., 
'Faun.  Suec.,'  p.  247,  No.  22b';  La  Grande  Linotte  de  Vignes,  Buff.. 
'Ois.,'  v.  4,  p.  58;  Id.,  'PI.  Enl.'  485,  f.  1  (the  male  putting  on  his 
plumage),  and  'PI.  Enl.'  151,  f.  2  (the  very  old  male,  under  the  false 
name  of  Petite  Linotte  de  Vignes);  Id.,  'PI.  Enl.'  151,  f.  1  (either  a 
female,  or  perhaps  a  male  iu  autumn);  Gdrard,  'Tab.  Eldm.,' v.  1, 
p.  190;  Greater  Red-Headed  Linnet  or  Redpole,  Lath.,  '  Syn.,' v.  3, 
p.  304  ;  Id., 'Supp.,'  p.  176;  Bluthanfling,  Bechst.,  '  Naturg.  Deut.,' 
v.  3,  p.  141 ;  Id.,  'Tasschenb.,'  p.  121 ;  Meyer,  'Tasschenb.,'  v.  1,  p.  163; 
Id.,  'Vog.  Deut.,'  v.  1,  t,  f.  1  and  2;  Frisch,  'Vog.,'  t.  9,  f.  1  and  2; 
Naum.,  'Vog.,'  t.  5,  f.  10  (old  male)  and  £11  (female);  Vlasvink, 
'  Sepp.  NederL  Vog.,'  v.  2,  t.  p.  157  ;  Montanello  Maggiore,  '  Stor.  degl. 
Ucc.,'  v.  3,  pi.  357,  f.  1. 

In  the  third  part  of  his  'Manuel'  (1835)  M.  Temminck  adds  the 
following  references  and  synonyms: — 'Atlas  du  Manuel,'  pi.  lithog. 
(male);  Vieill.,  'Faun  Franc.,'  p.  77,  pi.  38,  figs.  2  and  3;  Rous, 
'Ornit.  Provenc.,'  v.  i.,  p.  148,  tab.  91  (old  male  in  the  spring),  and  92 
(male  in  antumn) ;  Fichten  und  Busch  Bluthanfling,  Brehm.,  '  Vog. 
Deut.,'  p.  276  ;  La  Petite  Linotte  de  Vignes,  Buff.,  'PI.  Enl.'  151,  fig.  2 
(male  in  moult);  Naum.,  'Neue  Ausg.,'  tab.  121. 

Returning  to  the  two  first  parts  of  M.  Temminck's  '  Manuel,'  we 
find  him  observing  that  the  varieties  of  the  young  described  by  Meyer 
under  the  letter  c  and  that  under  the  letter  e  ought  to  be  arranged 
under  Fringilla  Montium. 

M.  Temminck  remarks  that  this  bird  moults  but  once  a  year — in 
the  autumn  ;  but  nevertheless  the  spring  or  nuptial  plumage  is  of  a 
beautiful  red  tint  on  the  head  and  breast.  He  ascribes  this  to  friction 
and  the  action  of  the  air,  which  wear  away  the  sombre  and  ashy 
borders  of  the  feathers,  and  cause  the  red  colour,  partially  hidden  in 
winter  under  the  ashy  edges  with  which  these  feathers  are  terminated, 
to  appear  in  the  spring.  He  adds  that  one  may  conceive  that  age  and 
the  more  or  less  distant  time  of  moulting  may  vary  this  plumage 
greatly. 

The  reader  however  should  not  forget  the  changes  of  colour  that 
Yarrell  and  others  have  shown  to  take  place  in  the  plumage  of  birds 
without  change  of  feather,  and  where  friction  could  hardly  have  been 
the  agent. 

Mr.  Selby,  after  the  remarks  already  quoted,  proceeds  thus  : — 
"  Mr.  Bewick  however,  in  the  Supplement  to  his  work  on  '  British 
Bir6a,'  still  continues  to  believe  in  the  existence  of  two  distinct 
species ;  for  so  we  must  understand  him  (although  he  has  brought 
the  synonyms  of  the  two  supposed  species  together),  since  in  a  note 
following  the  description  and  figure  of  his  Greater  Redpole,  or  Brown 
Linnet,  he  says  that  'it  loses  the  red  breast  in  autumn,  and  regains  it 


Syn.  of 
young 
male  after 
1st  autumnal 
moult. 


iu  spring ;  in  this  it  differs  from  the  Gray  Linnet,  whose  plumage 
remains  the  same  at  all  seasons.'  "  From  his  description  of  the  Gray 
Linnet  (the  usual  Northumbrian  name  of  this  bird),  as  given  in  the 
first  volume  of  his  work,  it  can  be  no  other  than  the  Common  or 
Brown  Linnet  of  a  particular  age,  although  he  has  attached  to  it  the 
Linna;an  synonyms  of  the  Lesser  Redpole.  "  If,"  continues  Mr.  Selby, 
"  Mr.  Bewick's  observations  on  the  plumage  of  the  Linnet  were  made 
upon  caged  birds,  I  am  not  surprised  at  his  assertion  of  its  always 
retaining  the  same  appearance ;  for  I  have  repeatedly  verified  the 
fact  of  its  never  acquiring  under  confinement  those  brilliant  tints 
which  distinguish  it  at  a  particular  period  of  the  year  when  in  a  stato 
of  libertj'.  I  will  adduce  one  instance  strikingly  to  tho  point  in 
question.  For  some  particular  purpose  of  observation  a  linnet  was 
shot  more  than  two  years  ago,  towards  the  close  of  summer,  when 
the  plumage  showed  its  most  perfect  nuptial  tint;  and,  happening  to 
bo  only  winged,  it  was  put  into  a  cage,  where  it  soon  became  familiar- 
ised to  its  situation,  and  still  continues.  About  the  usual  time,  in 
the  autumn  of  that  year,  it  moulted,  and  acquired  the  winter  dress  of 
the  Common  Linnet,  which  it  has  retained  ever  since,  without  dis- 
playing at  the  accustomed  season  any  of  the  brilliant  red  that  adorned 
it  in  the  wild  state." 

Mr.  Selby,  who  gives  in  his  great  work  the  figures  of  a  male  bird  in 
summer  plumage,  aud  of  the  natural  size  (pi.  55,  fig.  3),  and  of  a  female, 
natural  size  (Ibid.,  fig.  4),  collects  the  following  synonyms  for  this 
species : — 

Fringilla  cannabiua,  Linn.,  '  Syst.'  i.  p.  322,  sp.  28. 
Gros-Bec  Linotte,  Temm.,  'Man.  d'Ornith.,'  v.  i.  p.  301. 
Greater  Redpole,  or  Brown  Linnet,  Mont.,  '  Ornith.  Diet.' 
The  Linnet,  Low,  'Faun.  Oread.,'  p.  63. 
Greater  Redpole  Finch,  Shaw,  'Zool.,'  9,  p.  510. 

'Fringilla  Linola,  Grael.,  '  Syst.'  i.  p.  916  ;  Lath.,  '  Ind. 
Ornith.,'  1,  p.  457,  sp.  81. 
Linaria,  Raii  'Syn.,'  p.  80,  A.  1 ;  Will,  p.  190;  Id 

(Ang.),  258  ;  Briss.,  3.  p.  131,  29. 
La  Linotte  Ordinaire,  Buff  ,  '  Ois.,'  v.  4,  p.  58,  1. 1 ;  Id., 

'PI.  Enl.'  151,  f.  1. 
Common  Linnet,  '  Br.  Zool.,'  No.  130;  Lewin  'Br. 
Birds,'  2,  t.  83  ;  Lath.,  '  Syn.'  3,  p.  402,  73 ;  Pult., 
'  Cat.  Dorset.,'  p.  12  ;  Wale,  '  Syn.,'  t.  221. 
xGray  Linnet,  Bewick,  'Br.  Birds,'  1,  p.  171. 

Fringilla  cannabina,  Gmcl.,  'Syst.,'  I,  p.  910,  sp.  28; 
Syn.  of  Lath.,  '  Ind.  Ornith.,*  v.  1,  p.  458,  sp.  82. 

adult        I  Linaria  rubra  major,  Briss.,  3,  p.  135,  30  ;  Raii  '  Syn.,' 
male  in     (     p.  91,  A.  2 ;  Will.,  p.  191,  t.  46. 
summer       La  Grande  Linotte  de  Vignes,  Buff.,  '  Ois.,' 4  p.  58 ; 
plumage.  Id.,  'PI.  Enl.,'  485,  f.  2,  old  male  under  the  title  of 

_    Petite  Linotte  des  Vignes. 

Bluthanfling,  Bechst.,  '  Naturg.  Deut.,'  3,  pl41;  Id., 
'Tasschenb.  Deut.,'  3,  p.  141;  Id.,  '  Tasschenb. 
Deut.,'  p.  121  ;  Meyer,  '  Tasschenb.  Deut.,'  1,  p.  163  ; 
Syn.  of  Id.,  '  Vog.  Deut.,'  1,  f.  1  aud  2 ;  Frisch,  '  Vog.,' 

adult  t.  9,  f.  1  aud  2. 

male  in  /  Greater  Redpole  or  Red-Headed  Linnet,  'Br.  Zool.,' 
summer  |  1,  No.  131,  t.  54;  '  Arct.  Zool.,'  2,  No.  161;  Will, 
plumage.  (Aug.),  260;  Lewin,  'Br.  Birds,'  2,  t.  84;  Lath., 

'Syn.' 3,  p.  304;  Id.,  '  Sup.,' p.  167;  Wale,  'Syn.' 
2,  t.  222;  Pult.,  'Cat.  Dorset.,'  p.  12;  Bewick,  'Br. 
Birds.,'  1,  t,  p.  173;  Id.,  'Sup.,'  p.,  t.  22. 

Mr.  Gould,  in  his  beautiful  work  on  the  'Birds  of  Europe,'  figures  a 
male  in  the  spring  or  nuptial  plumage,  and  a  female  of  the  natural 
size,  under  the  name  of  Linaria  cannabina  (Le  Gros-Bec  Linotte, 
Common  or  Brown  Linnet),  and  refers  to  Mr.  Selby  principally  for  the 
account  of  the  changes  of  plumage.  He  also  notices  the  confusion 
wliich  formerly  obtained  about  this  species. 

M.  Temminck  states  that  the  bird  varies  accidentally  to  pure  white ; 
whitish,  with  the  wings  and  tail  as  they  are  ordinarily  ;  the  colours 
feebly  traced  on  the  plumage ;  a  part  of  the  body  white,  or  variegated 
with  white  feathers.  All  the  plumage  blackish,  or  more  sombre  than 
ordinary ;  the  feet  often  red.  He  says  that  it  is  then  Fringilla  avgen- 
toratensis,  Gmel.,  'Syst.,'  1,  p.  918,  sp.  69;  Lath,  'Ind.,'  1,  p.  460, 
sp.  87  ;  Le  Gentyl  de  Strasbourg,  Buff.,  'Ois.,'  4,  p.  73;  Gerard, 
'Tab.  E16m,'  1,  p.  194. 

This  bird  is  very  abundant  in  Holland.  (Temm.)  Very  common 
throughout  Britain,  extending  as  far  as  to  the  Orkneys,  where  it  is 
abundant.  (Selby.)  Indigenous  to  the  British  Islands,  over  the 
whole  of  which,  and  Europe  generally,  is  is  plentifully  dispersed. 
(Gould.)    Erzeroum  in  Turkish  Armenia. 

In  Britain  it  resorts  to  waste  lands  and  commons  in  the  upper  parts 
of  the  country,  where  it  breeds.  It  assembles  in  winter  in  very  large 
flocks,  and  descends  to  the  sea-coasts,  where  it  remains  till  pairing- 
time  stimulates  it  to  seek  the  uplands.  The  food  of  the  Linnet 
consists  of  small  seeds  generally ;  those  of  the  cruciform  plants  are 
favourites.  The  nest  is  built  in  a  low  bush,  most  frequently  in  furze 
of  moss  and  stalks  of  grass  interwoven  with  wool  and  lined  with  hah 
and  feathers ;  eggs  four  or  five,  bluish-white  dotted  with  purplish-red. 
(Selby  principally.) 
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The  bird  is  proviucially  terinod  Greater  Redpole,  Roso  Linnet,  Qua 
Liunot,  Lintwhito  and  Lintic.  Bdlon  is  of  opinion  that  this  species  is 
the  bird  named  Salus  by  tho  Latins,  and  AlylOws  by  AriHtotlo, 
in  tho  15th  chapter  of  his  19th  book  ('  Hist.  Anini.').  The; 
French  and  German  names  havo  been  given  above.  It  in  tho  Faoella 
of  tho  Italians,  and  Llinos  and  Llinos  Bengoch  of  tho  Welsh. 

Tho  Common  Linnet  is  prized  for  its  sweot  song,  and  has  been 
taught  to  imitate  tho  human  voice.  The  Hon.  Dailies  Harrington 
mentions  the  celebrated  talking  linnet  at  Kensington,  lie  heard  it 
repeat  tho  words  '  pretty  boy.' 

L.  canescetis,  tho  Mealy  Redpole,  is  the  L.  cancsccns  of  Gould  and 
Eyton,  L.  borcalis  of  Macgillivray,  FriuijiUa  borcalis  of  Teinminck. 
This  bird  is  not  so  common  as  tho  last ;  it  has  however  a  wide  geo- 
graphical range.  It  is  found  as  far  north  as  Greenland,  and  is  very 
general  in  the  northern  regions  of  Europe,  Asia,  and  America.  Tho 
beak  is  larger  than  the  Common  Redpole,  but  it  is  not  so  largo  a  bird 
as  tho  Linnet.  It  measures  about  l>\  inches.  From  the  carpel  joint 
to  the  end  of  tho  wing  2J  inches.  Tho  first,  second,  and  third  quill- 
feathers  nearly  equal  in  length,  but  the  first  and  second  rather  longer 
than  tlie  third  ;  the  fourth  feather  two-twelfths  of  an  inch  shorter 
than  the  third.  The  irides  are  dusky  brown ;  in  winter  tho  feathers 
of  the  forehead  dark  red;  back  of  the  head,  neck,  upper  part  of  the 
back,  and  the  smaller  wing-coverts,  a  mixture  of  dark  and  light  brown, 
the  middle  of  each  feather  being  the  darkest  part;  the  smaller  wing- 
coverts  tipped  with  dull  white,  forming  a  short  bar ;  the  greater 
wing-coverts  uniform  dark  brown,  with  broader  ends  of  dull  white ; 
lower  part  of  the  back,  the  rump,  and  upper  tail-coverts  mealy  or 
grayish-white,  with  a  few  dark-brown  streaks ;  tail-feathers  grayish- 
brown,  with  light-brown  edges,  the  two  in  the  middle  short ;  the  form 
of  the  tail  deeply  forked;  the  chin  almost  black;  the  cheek,  ear- 
coverts,  neck,  breast,  belly,  and  under  tail-coverts  pale  brownish 
white,  streaked  with  darker  brown,  except  on  the  middle  of  the  breast 
and  belly,  which  are  plain ;  the  dark  streaks  are  largest  on  the  flanks  ; 
the  legs,  toes,  and  claws  dark  brown. 

L.  linaria,  the  Lesser  Redpole,  or  Common  Redpole,  is  the  smallest 
of  the  British  Linnets,  and  is  even  a  trifle  smaller  than  our  diminu- 
tive Siskin.  This  is  more  especially  a  winter  visitor  to  the  southern 
counties  of  England,  appearing  in  small  flocks  from  Michaelmas  till 
April ;  but  it  is  not  often  seen  in  the  south  of  England  in  summer. 
It  is  at  once  distinguished  from  the  Mealy  Redpole,  last  described,  by 
its  smaller  size ;  and  though  not  attractive  from  its  notes,  which  are 
little  more  than  a  lively  twitter,  its  sprightly  habits  and  engaging 
confidence  render  it  a  general  favourite,  since  it  is  of  all  the  small 
birds  one  of  those  that  are  most  easily  tamed.  In  some  of  the 
northern  counties  of  England,  and  in  Scotland  particularly,  this  little 
bird  is  resident  all  the  year ;  during  the  summer  it  retires  to  the 
underwood  that  covers  the  bases  of  our  mountains  and  hills,  and  that 
often  fringes  the  banks  of  our  precipitous  streams,  in  which  sequestered 
situation  it  breeds.  The  eggs  are  four  or  five  in  number ;  their  colour 
pale  bluish-green,  spotted  with  orange-brown  principally  towards  the 
larger  end.  The  young  are  produced  late  in  the  season,  and  are  seldom 
able  to  fly  before  the  end  of  June  or  the  beginning  of  July.  This 
little  bird  is  common  in  Ireland  and  Scotland.  It  inhabits  Denmark 
and  Scandinavia  generally ;  and  so  hardy  is  it,  that  it  is  a  permanent 
resident  in  the  Fur  Countries  of  North  America,  where  it  may  be  seen 
on  the  banks  of  lakes  and  rivers  in  the  coldest  weather.  The  beak  is 
brown,  the  \ipper  mandible  pale-brown ;  the  irides  dusky-brown ; 
forehead  deep  red ;  the  head,  neck,  back,  wing-coverts,  rump,  and 
upper  tail-coverts,  a  mixture  of  dark  and  light  brown,  the  centre  of 
each  feather  being  darkest ;  the  outer  feather  only  of  the  small  wing- 
coverts  tipped  with  wood-brown ;  all  the  feathers  of  the  greater  coverts 
tipped  with  pale-brown,  forming  one  conspicuous  bar.  Quill-feathers 
brownish-black,  the  primaries  with  a  very  narrow  edge  and  the  laterals 
with  broader  edges  of  pale  wood-brown  ;  tail  feathers  not  so  deeply 
forked  or  near  so  long  as  those  of  the  Mealy  Redpole,  but  similar  in 
colour.  Chin  with  a  patch  of  black ;  cheeks,  sides  of  the  neck,  sides 
of  the  breast  and  flanks,  with  dark-brown  streaks  on  pale-brown ;  the 
breast  strongly  marked  with  vermilion-red ;  belly  and  under  tail- 
coverts  dull  brownish-white  ;  legs,  toes,  and  claws,  brown.  The  whole 
length  of  the  bird  is  4J  inches.  From  the  carpal  joint  to  the  end  of 
the  wing,  2§  inches.  The  first  three  quill-feathers  nearly  equal  in 
length,  but  the  second  is  the  longest ;  the  fourth  one-twelfth  shorter 
than  the  third.  The  females  are  without  the  red  on  the  breast,  and 
the  dark -coloured  parts  about  the  head  are  rather  brown  than  black. 

L.  Montium,  the  Mountain  Linnet,  or  Twite.  It  is  distinguished 
from  the  Common  Linnet,  and  from  both  the  Redpole  Linnets,  by  the 
greater  length  of  its  tail,  which  gives  this  bird  a  mere  elongated  and 
slender  appearance;  and  it  is  further  distinguished  by  having  a 
reddish  tawny  throat,  but  does  not  exhibit  any  red  colour  either  on 
the  head  or  breast  at  any  season  of  the  year.  There  is  however  a 
tinge  of  red  on  the  rump  of  the  male  in  summer,  and  in  the  general 
character  of  the  plumage  of  both  sexes  there  is  considerable  similarity 
to  that  of  the  other  species  of  the  genus.  The  Mountain  Linnet,  as 
its  name  would  imply,  prefers  high  hills  and  mountains,  or  at  least  an 
interchange  of  moor  and  fell.  It  is  not  uncommon  in  certain  localities 
in  Ireland.  It  is  plentiful  in  the  Hebrides ;  and  the  Rev.  Mr.  Low 
states  that  it  remains  in  the  Orkneys  all  the  year.  The  eggs  are 
bluish- white,  marked  towards  the  larger  end  with  light  brown  and 


purplish-red,  sometimes  with  a  few  blackish  spots.  The  Mountiln 
Linnet  inhabits  Denmark,  Norway,  and  Sweden,  but  is  said  to  be  rare 
in  KiiHHia,  particularly  in  the  eastern  portions.  It  is  observed  periodi- 
cally on  its  passage  in  Germany  and  France,  and  some  are  said  to 
remain  and  breed  in  the  mountains  of  Switzerland.  It  in  found  in 
Provence,  at  Genoa,  and  even  as  far  south  as  Rome  in  winter ;  but 
retires  to  the  northern  mountain*  to  breed  in  summer.  The  beak  is 
yellow,  and  hence  the  term  '  flavirostris '  has  by  Home  authors  been 
attached  to  this  species ;  the  hides  hazel  ;  the  forehead,  crown  of  the 
head,  ear-coverts,  neck  behind,  back,  and  wings,  are  of  two  shade*  of 
brown,  tho  darker  colour  pervading  tho  middle  of  the  feather,  the 
lighter  wood-brown  colour  on  the  edges;  the  greater  wing-covert) 
only  tipped  with  palo  wood-brown,  forming  one  bar  across  the  wing. 
Quill-feathers  brownish-black,  the  primaries  with  narrow  edges,  the 
tertials  with  broader  margins  of  pale  brown.  The  rump  red  ;  upper 
tail-coverts  like  tho  back  in  colour;  tail-feathers  brownish -black  with 
narrow  white  external  edges,  and  broader  light-brown  inner  margins ; 
tail  deeply  forked  ;  chin  and  throat  uniform  reddish  yellow-brown, 
without  streaks,  but  streaked  on  the  sides  of  the  lower  part  of  the 
breast  and  flanks  with  dark-brown;  lower  part  of  the  breast,  belly, 
and  under  tail-coverts  dull  brownish-white;  legs,  toes,  and  claws  very 
dark  brown.  The  red  colour  on  the  rump  is  a  sexual  as  well  as  a 
seasonal  assumption,  peculiar  to  the  male  only  in  summer.  The  whole 
length  of  the  bird  is  5\  inches ;  but  the  body  being  slender,  and  tho 
tail-feathers  lengthy,  this  bird  has  a  more  elongated  appearance  than 
tho  Common  Linnet,  or  the  Mealy  Redpole.  The  female  is  without 
colour  on  the  rump,  and  is  also  lighter  in  colour  on  tho  back  ;  her 
beak,  less  decidedly  yellow  at  the  base,  is  dusky-brown  at  tho  tip. 
Young  birds  like  the  females  arc  lighter  in  colour  generally,  and  are 
thus  distinguished  from  old  males. 
(Yarrell,  British  Birds.) 

LINSENERZ,  a  Mineral  consisting  of  Arsenate  of  Copper.  Its 
primary  form  is  a  right  rhombic  prism.  It  occurs  in  octahedral  crystals. 
Cleavage  parallel  to  the  primary  planes.  Colour  light-blue  and  occa- 
sionally dull-green.  Streak  pale-blue  or  green.  Hardness  2'0  to  2'5. 
Lustre  vitreous.  Transparent,  translucent.  Specific  gravity  2'926. 
It  is  found  near  Redruth,  Cornwall,  and  in  Hung  try.  Its  analysis  by 
Dr.  Thomson  gives — ■ 

Arsenic  Acid  4  3  3  9 

Oxide  of  Copper     .       .       .       .       .    .  30'10 

Water  26-69 

 100-13 

LINU'CHIA.  Eschscholtz  gave  this  generic  name  to  certain  furms 
of  the  Linnooau  genus  Medusa.    (' Actiuologie,'  p.  289.) 

LINUM,  a  genus  of  Plants  which  gives  its  name  to  the  small 
family  of  Linacece,  and  is  characterised  by  having  5  distinct  sepals, 
5  petals,  5  stamens,  and  from  3  to  5  styles,  which  are  either  distinct 
from  the  base,  or  united  as  far  as  the  middle,  or  even  the  apex.  Cap- 
sule globular,  divided  into  10  cells,  each  containing  a  single  seed. 
Herbs  or  small  shrubs;  leaves  entire,  without  stipules;  flowers 
having  the  petals  falling  off  shortly  after  flowering.  The  species  are 
chiefly  found  in  Europe  and  the  north  of  Africa,  but  a  few  likewise  in 
other  parts  of  the  world. 

Few  of  the  species  of  Linum  are  of  any  importance,  except  that 
which  has  been  an  object  of  culture  from  the  earliest  times  of  which 
we  have  any  record,  that  is  L.  usitalissimum,  the  Flax  Plant,  which  is 
valuable  as  well  for  its  seed,  as  for  the  ligneous  fibre  of  its  cortical 
layer,  which  forms  the  tow  spun  into  yarn  and  woven  into  linen  cloth. 
It  is  distinguished  by  its  glabrous  capsules  within  the  sepals ;  ovate 
pointed  ciliated  lanceolate  leaves,  and  solitary  stem.  The  flower  is 
blue ;  stem  from  one  to  one  and  a  half  feet  high  ;  sepals  3-nerved.  It 
is  a  native  of  Great  Britain. 

It  has  been  sometimes  said  that  cotton  is  the  substance  from  which 
cloth  was  made  in  Egypt  in  ancient  times.  Cotton  was  no  doubt 
known  to  the  Hindoos  at  very  early  periods,  and  may  have  formed 
an  article  of  commerce  to  Egypt  from  India,  but  that  it  was  not  much 
used  is  proved  by  none  of  the  mummy  cloth,  which  has  bean  examined 
by  the  best  microscopes,  being  found  to  be  composed  of  cotton.  The 
seed  is  valuable  for  the  condensed  mucilage  contained  in  its  seed-coats, 
while  the  almond  contains  a  fixed  oil,  valuable  for  burning,  and  in  the 
arts  as  a  drying  oil ;  the  oil-cake  is  used  for  fattening  cattle.  Linseed 
is  extensively  imported  from  Russia,  Italy,  and  Egypt,  for  crushing, 
but  of  late  years  it  has  been  imported  in  large  quantities  from  India 
for  the  same  purpose ;  this  is  found  to  yield  a  larger  proportion  cf 
oil  than  Russian  linseed,  and  the  commerce  will  no  doubt  continue  to 
increase.  Seed  is  also  imported  from  Holland,  America,  and  other 
places  for  the  purpose  of  sowing,  as  it  is  found  to  yield  a  finer  and 
more  abundant  crop  than  the  British  seed.  It  is  curious  that  the 
Hindoos  make  no  use  of  the  ligneous  fibre  ;  but  the  plants,  though 
they  there  produce  fine  seed  rich  in  oil,  are  very  dwarfish,  and  may  not 
therefore  be  found  profitable  culture  for  a  people  who  have  cotton  in 
such  abundance,  and  who  wove  it  into  cloth  in  ages  when  even  linen 
was  unknown  in  Europe. 

L.  angustifolium  is  found  in  sandy  and  chalky  places.  It  has 
downy  capsules  within  the  sepals,  elliptical,  pointed,  ciliated ;  leaves 
linear-lanceolate  ;  stems  numerous.  Flowers  of  a  pale  blue ;  stem  one 
or  two  feet  high. 

L.  perennc  has  obovate-obtuse  sepals  obscurely  4-nerved,  glabrous, 
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2  1 
Flax-riant  (Linum  mitatissimum). 
1,  the  monailelphous  stamens,  highly  magnified  ;  2,  the  ripe  capsule,  split  at 
its  end  into  valves. 

leaves  linear-lanceolate  ;  stems  numerous  ;  fruit-stalks  erect.  Flowers 
blue ;  stem  one  to  two  feet  long,  erect,  or  decumbent.  It  is  found  in 
chalky  places  in  Great  Britain. 

(Babington,  Manual  of  British  Botany.) 

LION.  [Felidje.] 

LIPARIS.  [Discoboli.] 

LIPYLE.    [Adipose  Tissue.] 

LIQUIDAMBAR,  a  genus  of  Plants  belonging  to  the  natural  order 
Bahamifliiw  of  Blume,  which  has  been  altered  to  Balsamaceo?  by  Dr. 
Lindley.  The  name  is  derived  from  '  liquidum,'  fluid,  and '  ambar,'  the 
Arabic  name  of  amber.  The  genus  is  closely  allied  to  the  Willow  and 
Plane  tribes,  but  distinguished  from  both  by  its  2-lobed  2  celled 
many-seeded  capsules,  and  their  albuminous  embryo.  The  species 
are  only  three  in  number,  all  forming  fine  trees,  and  occurring  in  Java, 
the  Levant,  and  North  America. 

L.  styraciflua  is  the  species  found  in  Mexico  and  the  United  States, 
in  the  latter  of  which  it  is  called  Sweet  Gum,  and  forms  a  large  and 
fine  tree,  bearing  some  resemblance  to  the  lesser  maple  (Acer  cam- 
pestre) :  the  wood  is  of  a  hard  texture  and  fine  grain,  and  makes  hand- 
some furniture,  but  the  tree  is  more  noted  for  the  fragrant  liquid 
resin  which  exudes  from  incisions  in  the  stem,  though  not  very 
copiously.  This  is  called  Liquidambar,  Oil  of  Liquidambar,  and 
Copalm  Balsam,  which  has  a  pleasant  balsamic  odour,  and  an  aro- 
matic bitter  taste.  This  becoming  dry  and  opaque,  forms  what  is 
called  Soft  or  White  Liquidambar,  which  resembles  very  thick  turpen- 
tine, has  a  feebler  odour  than  the  liquid  balsam,  and  contains  less 
volatile  oil,  but  more  benzoic  acid. 

L.  orientalis  is  a  small  tree,  a  native  of  Cyprus  and  other  parts  of 
the  East  Indies ;  was  introduced  into  the  Jardin  des  Plantes,  Paris, 
from  Smyrna,  and  is  said  to  occur  along  the  Red  Sea.  Dr.  Pococke,  as 
quoted  by  Dr.  Lindley,  states  that  it  is  called  Xylon  Effendi  (the  Wood 
of  our  Lord),  in  Cyprus,  where  it  produces  an  excellent  white  turpen- 
tine, especially  by  incisions  made  in  the  bark.  It  is  this  substance 
perhaps  which  is  alluded  to  in  many  works  by  the  name  Rosa  malla 
or  mallos,  described  as  a  balsamic  fluid  produced  upon  the  island  of 
Cabross,  at  the  upper  end  of  the  Red  Sea  near  Cadess,  which  is  three 
days'  journey  from  Suez.  But  there  are  no  recent  accounts  of  this 
substance,  which  is  thought  by  some  authors  to  be  procured  from  the 
following  species. 

L.  allingia  of  Blume  is  a  native  of  the  forests  of  Java,  at  elevations 
of  2000  to  3000  feet  above  the  level  of  the  sea.  It  forms  a  gigantic 
tree,  with  bark  having  a  hot  and  bitterish  taste,  yielding  a  fragrant 
balsam,  or  liquid  storax,  the  Rasamola  of  the  Malayan  Archipelago, 
though  there  is  no  proof  that  the  liquid  storax  known  in  Europe  is 
obtained  from  it,  and  it  does  not  grow  near  the  localities  whence 
liquid  storax  has  so  long  been  obtained.  It  is  therefore  probable  that 
some  portion  is  obtained  by  boiling  the  branches  of  Styrax  officinale, 
or  acting  upon  them  with  oil,  spirit,  or  naphtha.  [Stteax,  in  Arts  and 
So.  Div.] 

The  subject  is  interesting  as  connected  with  ancient  commerce,  inas- 
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much  as  old  writers  mention  a  liquid  with  the  solid  storax.  By  the 
Arabs  the  former  is  described  under  the  name  Mia-Saileh,  liquid 
storax  ;  and  the  latter,  Mia-Yabseb,  solid  storax.  Both  are  described 
by  Serapion  under  the  head  Miha ;  by  Avicenna  under  the  several 
heads  of  Lubnee,  Astaruk,  and  Miha.  The  name  Mia-Saileh,  with 
the  affix  'rus'  (juice),  would  appear  to  be  the  origin  of  the  Malayan 
Rasamola,  and  thus  one  which  has  been  variously  corrupted 

LIQUORICE.  [Glycyriiiza.] 

LIRIOCONITE.  [Copper.] 

LIRIODENDRON  (from  Ktipiov  and  SdvSpuv),  a  genus  of  Plants 
belonging  to  the  natural  order  Magnoliacece.  The  characters  of  tho 
genus  are  as  follows  :— Carpels  1-2-seeded,  disposed  in  spikes,  inde- 
hiscent,  deciduous,  drawn  out  into  a  wing  at  the  apex ;  calyx  of  three 
deciduous  sepals ;  corolla  of  6  petals  forming  a  bell-shaped  flower. 

L.  tulipifera,  the  Tulip-Tree,  White-Wood,  Canoe- Wood,  Tulip- 
Bearing  Lily-Tree,  Virginian  Poplar,  and  Poplar,  is  the  only  species 
of  the  genua.  It  is  a  handsome  tree,  with  large  4-lobed  truncate  leaves 
resembling  a  saddle  in  shape,  and  large  elegant  flowers  coloured  with 
green,  yellow,  aud  orange.  There  are  three  varieties  of  this  tree 
described  :  the  L.  I.  obtusiloba,  which  has  its  leaves  with  blunter  lobes 
than  the  original  species,  and  on  account  of  the  yellowness  of  tho 
wood  is  called  Yellow-Wood,  or  Yellow-Poplar.  The  L.  t.  acutifolia 
has  the  leaves  smaller  and  more  acutely  cut  than  the  other  varieties. 
The  L.  t.  flat  'a  is  known  by  its  flowers  being  entirely  yellow. 

This  tree  is  one  of  the  most  magnificent  inhabitants  of  the  forests  of 
the  temperate  parts  of  North  America.  According  to  Michaux,  the 
northern  limit  of  this  tree  is  tho  southern  extremity  of  Lake  Champ- 
lain,  in  45°  N.  lat. ;  aud  its  eastern  limit  is  the  Connecticut  River,  in 
72"  W.  long.  It  abounds  in  the  middle  states  of  the  North  American 
union,  in  the  upper  parts  of  the  Carolinas  and  of  Georgia,  and  is  still 
more  abundant  in  the  western  country,  particularly  Kentucky.  These 
trees  sometimes  attain  a  height  of  120  feet  or  more,  and  their  trunks 
measure  20  feet  in  circumference.  The  most  common  dimensions 
however  are  from  70  to  100  feet  in  height,  and  from  18  inches  to  3 
feet  the  diameter  of  the  trunk. 

It  is  uncertain  at  what  period  the  Tulip-Tree  was  introduced  into 
Europe.  In  England  it  was  cultivated  by  Compton  at  Fulham  in  1688. 
Evelyn,  in  his  '  Sylva,'  referring  to  it,  says: — "They  have  a  poplar  in 
Virginia  with  a  very  peculiar-shaped  leaf,  which  grows  well  with  the 
curious  amon?  us  to  a  considerable  stature.  I  conceive  it  was  first 
brought  over  by  John  Tradescant,  under  the  name  of  the  Tulip-Tree, 
from  the  likeness  of  its  flower  ;  but  it  is  not,  that  1  find,  taken  much 
notice  of  in  any  of  our  herbals.  I  wish  we  had  more  of  them,  but 
they  are  difficult  to  elevate  at  first."  They  are  now  planted  very 
generally  in  Europe,  having  a  geographical  range  from  Berlin  and 
Warsaw  on  the  north  to  the  shores  of  the  Mediterranean  and  Naples 
on  the  south,  Ireland  on  the  west,  and  the  Crimea  on  the  east.  In 
this  country  many  of  the  trees  have  attained  a  height  of  70  or  80  feet, 
and  a  circumference  of  the  trunk  of  6  or  7  feet.  The  trees  blossom 
in  Great  Britain,  but  do  not  ripen  their  seeds,  although  they  do  in 
many  parts  of  the  continent. 

The  timber  of  the  Tulip-Tree  is  seldom  used  in  Europe,  as  the  tree 
is  too  much  valued  as  an  ornament ;  but  in  America,  where  it  is  so 
abundant,  it  is  found  to  yield  a  light  compact  fine-grained  wood,  which 
is  useful  for  mauy  purposes.  It  is  easily  wrought,  and  receives  a 
good  polish.  It  is  used  by  cabinet-  and  coach-makers  for  making 
furniture  and  the  panels  of  carriages.  The  Indians  of  the  west 
country  prefer  this  tree  for  the  construction  of  their  canoes.  In 
America  the  bark  of  this  tree  has  a  reputation  as  being  a  substitute 
for  the  cinchona  bark  ;  and  in  1792  Dr.  Young  of  Philadelphia  pub- 
lished a  paper  on  its  remedial  agency  in  the  '  American  Museum.' 
The  bark  has  a  bitter  and  an  aromatic  taste,  properties  which  probably 
depend,  as  in  other  barks,  on  the  possession  of  an  alkaloid  and  an 
essential  oil ;  but  it  does  not  yet  appear  to  have  been  chemically 
examined. 

The  best  mode  of  propagating  the  Tulip-Tree  is  by  seeds,  which 
should  be  obtained  from  the  native  country  of  the  tree.  These  should 
be  sown  in  heath  soil,  very  fine  mould,  or  sandy  loam,  and  kept  moist 
in  a  shady  situation.  When  the  seeds  are  sown  in  autumn,  they  mostly 
come  up  the  following  spring ;  but  if  they  are  not  sown  till  the  spring, 
they  remain  a  year  in  the  ground.  The  varieties  of  this  plant  may  be 
propagated  by  budding,  grafting,  or  inarching.  This  tree  does  not 
bear  transplanting  well,  nor  the  use  of  the  pruning-knife. 

(Loudon,  Arboretum  et  Fruticetum  Britannicum,  vol.  i. ;  Don, 
Dichlamydeotts  Plants.) 

LISSA.  [Maiii^.] 

LISSOMUS.  [ELATERIDJ3.] 

LISSOTRITON.  [Amphibia.] 
LISSURA.  [Hyrax.] 

LISTERA,  a  genus  of  Plants  belonging  to  the  natural  order 
Orchidacea:  It  has  a  ringeut  perianth ;  a  deflexed  2-lobed  lip ;  the 
stigma  transverse ;  rostellum  elongated,  entire,  acute,  with  a  minute 
globose  appendage  at  its  somewhat  reflexed  apex  ;  column  very  short. 

L.  ovata,  Tway-Blade,  is  found  in  woods  and  pastures  in  Great 
Britain.  It  has  2  opposite  ovate  leaves,  the  lip  bifid,  the  column  with 
a  crest  which  includes  the  anther ;  the  stem  a  foot  high ;  spike  elon- 
gated, very  lax ;  flowers  small,  and  greenish  ;  leaves  large. 

L.  cordata  has  2  opposite  cordate  leaves,  4-lobed  lip,  column  without 
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a  crest.  Height  3  to  5  inches.  The  stein  in  slender.  Flowers  very 
small,  in  a  lax  spike,  and  of  a  greenish  colour;  tho  lip  with  2  basal 
and  2  terminal  linear  lobes.  It  is  found  on  turfy  mountainous  moors 
in  Great  Britain. 

(Babington,  Manual  of  British  Botany.) 

LI-TCHI,  or  LEECHEI5,  a  fruit  commonly  sold  in  the  markets  of 
China,  and  occasionally  brought  to  England  It  is  tho  produce  of  tho 
Euphoria  (Ncpheliiim)  Litcki  of  botanists,  a  treo  belonging  to  the 
natural  order  Sapindacetc.  The  eatable  part  is  a  pulpy  flesh,  which 
covers  a  stone  inclosed  in  a  hard  dry  tcsselatod  prickly  pericarp.  The 
llambutan  and  another  fruit,  called  the  Long-yen,  or  Longau,  are 
yielded  by  species  of  the  samo  genus.  The  (Jhinesc  cultivate  many 
varieties  of  each. 

LITHOCARl'US,  a  genus  of  Plants  belonging  to  tho  natural 
order  Corylacea:.  Blumo  tells  us  that  his  L.  Javensis  is  called  Papau 
Batu,  or  Stone-Bark,  because  of  its  hardness.  (Lindlcy,  Vegetable 
Kingdom. ) 

LITHODENDRON,  a  generic  name  of  some  Zoophyta,  proposed  by 
Goldfuss  to  include  Varyopliyllia  and  Oculina  of  Lamarck,  and 
adopted  by  many  geological  writers  in  a  rather  vague  sense.  De 
Blainville  rejects  the  term.  (' Actinologie,'  p.  347.)  The  species  ranked 
by  Dr.  Goldfuss  in  the  group  of  Lithodendra  offer  many  diversities 
of  structure,  and  lie  in  strata  of  various  antiquity  ('  l'etrefacta 
Europaj').  especially  in  the  Primary  and  Carboniferous  Limestones. 

LITHODliK.  IHomolid/r] 

LITHODOMUS.  [Mytilid*.] 

LITHOMABGE,  a  Mineral  which  occurs  massive.  It  is  spheroidal. 
Colour  white,  gray,  red,  yellow,  blue.  Streak  shining.  Structure 
■compact.  Soft.  Dull.  Opaque.  Unctuous  to  the  touch.  Adheres 
to  the  tongue.  Specific  gravity  2'2  to  25.  It  is  found  in  Cornwall 
near  Redruth,  in  Saxony,  and  some  other  places  in  Europe.  Friable 
Lithoniarge  occurs  in  scaly  glimmering  particles,  which  are  phos- 
phorescent in  the  dark.    It  is  found  at  Ehrenfriedeusdorf  in  Saxony. 


The  analysis  by  Klaproth  gives — 

Silica   32-0 

Alumina    ........  26'5 

Oxide  of  Iron   21*0 

Chloride  of  Sodium  .       .       .       .       .    .  1'5 

Water   17"0 
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LITHOPHA'GIDyE,  a  name  applicable  to  all  Marine  ConcMfera, 
Mollusca,  Radiata,  &c,  that  penetrate  stones,  masses  of  madrepore, 
and  other  hard  corals,  forming  therein  a  nidus  for  themselves;  but 
more  particularly  applied  to  the  Conchifera.  [Clavagella  ;  Gastko- 
CH.ENA.]  This  boring  however  is  not  confined  to  the  Conchifera ; 
for  Petricola  has  the  power  of  perforating  certain  rocks  to  a  limited 
extent :  nor  to  the  Mollusca  generally  ;  for  some  of  the  Echinidce 
(Radiata,  for  instance),  are  known  to  make  shallow  basin-like  lodge- 
ments in  the  rocks  whereon  they  dwell.  The  means  by  which  these 
animals  bore  has  been  the  subject  of  anxious  discussion  and  observa- 
tion for  many  years.  It  has  been  attributed  to  various  causes.  These 
may  be  divided  into  chemical  and  mechanical.  The  chemical  causes 
ascribed  are  two,  first,  a  secretion  of  a  chemical  or  acid  substance,  by 
which  the  rock  bored  is  supposed  to  be  dissolved,  and  second  the 
influence  of  carbonic  acid  in  the  liquid  forming  the  respiratory 
currents.  The  first  set  of  chemical  re-agents  have  not  been  found  to 
exist,  and  the  last  will  not  account  for  boring  in  wood,  clay,  and 
sandstone. 

The  mechanical  causes  described  are  also  several.  The  moving 
round  of  the  shell  is  one;  the  use  of  the  tongue,  which  contains 
siliceous  particles,  is  another;  whilst  a  third  theory  ascribes  the  boring 
to  the  action  of  particles  of  sand  between  the  shell  and  the  rock.  It 
is  not  impossible  that  all  these  causes  may  be  in  operation  in  different 
animals,  but  at  present  no  one  is  regarded  as  the  universal  agent. 

In  the  '  History  of  British  Mollusca,'  Messrs.  Forbes  and  Hanley 
have  given  a  full  account  of  the  various  theories  advanced,  and  from 
this  work  we  borrow  the  materials  of  the  following  sketch  : — 

"  All  the  species  of  Pholas  are  endowed  with  the  remarkable  power 
of  perforating  various  substances  of  considerable  hardness,  such  as 
stone,  shale,  or  wood ;  some  indifferently,  some  selecting  one  or  other 
for  their  habitations.  They  are  never  naturally  found  free.  This 
habit  of  boring  is  common  to  the  whole  tribe  of  which  Pholas  is  the 
type,  and  is  presented  also  by  certain  members  of  other  tribes.  The 
majority  of  Lamellibranchiate  Mollusca  may  be  said  to  be  borer3, 
so  far  as  the  power  of  burying  themselves  in  sand,  clay,  mud,  or  gravel 
can  give  them  a  claim  to  such  appellation,  but  the  boring  of  the  Pholas, 
Teredo,  Xylophaga,  Pholadidca,  of  the  Gaslrochcena  and  ita  allies,  and 
of  certain  species  of  Mytilidce,  appears  to  be  effected  by  very  different 
means.  The  question  how  the  boring  Mollusca  excavate  their  dwell- 
ing-places has  long  been  discussed,  and  is  still  at  issue  among 
naturalists,  and  the  name  Pholas  (from  <pvhtw  to  bore)  [?]  was  applied  by 
the  ancients  to  certain  shell-fish  whose  power  of  perforating  the  solid 
rock  attracted  their  notice.  A  shell-fish  is  mentioned  by  Athenseus 
under  the  name  of  Pholas,  probably  not  one  of  the  members  of  the 
genus  now  so  called,  but  the  Lithodomus  lithophagus,  or  Date-Shell, 
which  is  very  abundant  in  the  seas  of  Greece,  and  used  by  the  people 
for  food,  whilst  the  true  Pholades  are  very  scarce  in  the  iEgean,  and 
not  likely  to  have  attracted  popular  attention.    The  earliest  observa- 
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tiona  made  upon  tho  boring  of  Pholas  were  those  by  tho  celebrated 
Reaumur,  ono  of  tho  most  excellent  of  practical  naturalints.  They 
are  published  in  tho  '  Memoirs  of  tho  French  Academy'  for  1812.  Ho 
figures  tho  Pholas  Candidas  in  its  cavity,  and  attempts  to  account  for 
its  presence  there,  lie  remarks  that  it  is  always  found  in  cavities 
either  of  soft  stone  or  clay,  that  these  are  made  by  tho  efforts  of  tho 
animal  itself  and  by  means  of  its  foot,  for  when  it  was  placed  by  him 
upon  soft  clay,  it  buried  itself  in  that  substance  by  the  action  of  its 
foot.  He  argues  that  they  bore  only  in  soft  clay,  and  that  their 
presence  in  stone  (soft  stone,  which  ho  terms  '  La  Banche,')  is  owing 
to  the  former  being  petrified  around  the  Phola<les.  He  shows  that 
the  dimensions  of  the  cavity  in  which  tho  full  grown  Photos  is  found, 
are,  as  compared  with  shell  and  aperture,  such  that  the  former  must 
have  remained  in  it  sinco  it  first  perforated,  and  could  not  havo 
changed  its  habitation.  He  states  that  the  young  are  always  found 
in  clay  and  the  old  in  stone,  and  concludes  that  the  stone  is  only  clay 
petrified  by  means  of  a  viscous  matter  derived  from  sea-water.  It 
need  not  be  said  now  that  Reaumur's  observations  and  conclusions 
were  fallacious,  but  as  a  first  step  in  the  inquiry  they  had  great  merit. 

"  Mr.  John  Edward  Gray,  in  an  interesting  paper  on  the  habits  of 
Mollusca  published  by  him  in  the  'Philosophical  Transactions'  for 
1833,  gives  his  opinion  on  this  question.  He  holds  that  Pholades, 
Petricola,  Venerupis,  and  Lithodonms  bore  into  shells  and  calcareous 
rocks  by  dissolving  them.  His  reasons  for  holding  this  opinion  aro 
several : — 1st,  Because  the  animals  of  most  of  them  are  furnished 
with  a  large  foot  more  or  less  expanded  at  the  end  ;  2nd,  because  the 
holes  fit  tho  shell  in  Petricola  and  O'aslrochwna,  so  as  to  prevent 
rotation  and  the  use  of  the  asperities  on  its  surface ;  3rd,  because  all 
borers  are  coverd  with  a  periostracum  (thin  in  Teredo,  Pholas,  and 
Lasea,  thick  in  Lithodomus),  which  would  be  rubbed  off  during  the 
operation  of  boring  ;  4  th,  because  though  some  borers  havo  spiny 
shells  others  have  smooth  ones  ;  5th,  becauso  all  bore  into  calcareous 
substances,  wood  excepted,  and  into  sandstone  only  when  it  has  lain 
a  long  time  under  the  sea  and  become  as  soft  as  clay.  These  objections 
of  Mr.  Gray  to  tho  mechanical  theory  are  some  good,  some  bad  ; 
several  not  consistent  with  a  correct  knowledge  of  the  habits  and 
structure  of  the  genera  he  quote?.  The  same  naturalist,  in  a  paper 
on  the  structure  of  the  Pholades  in  the  first  volume  of  tho  '  Zoological 
Journal'  for  1825,  held  an  opposite  view  to  that  quoted  above ;  for  ho 
here  maintains  that  the  Pholades  bore  by  means  of  rasping.  Dr. 
Fleming's  most  recently  expressed  opinion  on  this  subject  is  in  favour 
of  rasping  and  rotatory  motion. 

"Among  the  best  memoirs  on  the  subject  of  the  boring  molluscs  is 
that  by  Mr.  Osier,  published  in  the  '  Philosophical  Transactions '  for 
1826.  It  is  entitled  '  On  Burrowing  and  Boring  Marine  Animals,'  and 
contains  the  fruit  of  much  careful  aud  original  observation.  According 
to  this  gentleman,  the  instinct  to  bore  i3  exhibited  at  a  very  early 
stage  of  the  animal's  life.  He  found  Pholades  completely  buried  when 
so  minute  as  to  be  almost  invisible.  He  regards  the  curved  processes 
or  apophyses  within  the  shell  of  Pholas  as  characteristic  of  an  animal 
which  bores  mechanically  by  employing  its  shell  as  a  rasp,  holding 
that  the  shell  is  the  chief  instrument  by  means  of  which  Pholas  bores. 
He  remarks,  with  respect  to  Pholas  candidus,  a  species  whose  habits 
he  observed  with  great  care,  that  it  is  by  means  of  the  anterior  and 
lower  part  of  the  shell,  which  is  thicker  and  spiny,  the  boring  ia 
effected.  He  considers  the  peculiar  arrangement  of  the  muscles,  and 
the  suppression  of  the  ligament  in  this  genus,  as  peculiarities  in  its 
organisation  connected  with  its  perforating  habits.  Teredo,  he  holds, 
bores  in  like  manner  with  Pholas,  and  by  the  same  means,  effecting 
the  stroke  during  the  operation  by  the  contraction  of  the  posterior 
adductor  muscle. 

"  The  boring  of  Saxicava  however  Mr.  Osier  maintains  to  be 
effected  by  very  different  means,  most  probably  by  an  acid  solvent. 
Its'hole  is  not  round  ;  and  if  there  are  siliceous  particles  in  the  stone 
they  are  left  projecting  into  the  cavity.  Mr.  Osier  was  unable  never- 
theless to  detect  any  direct  evidence  of  free  acid,  either  by  the  test  of 
litmus  paper,  or  by  any  experiments  he  could  devise.  The  account 
given  by  Mr.  Osier  of  the  operations  of  Pholas  when  boring  is  so 
circumstantial  that  we  quote  it  in  his  own  words  : — 

" '  The  Pholas  has  two  methods  of  boring.  In  the  first,  it  fixes 
itself  by  the  foot,  and  raises  itself  almost  perpendicularly,  thus 
pressing  the  operative  part  of  the  shell  upon  the  substance  to  which  it 
adheres.  It  now  proceeds  to  execute  a  succession  of  partial  rotatory 
motions,  effected  by  the  alternate  contraction  of  the  lateral  muscles, 
employing  one  valve  only,  by  turning  on  its  side,  and  immediately 
regaining  the  'erect  position.  I  have  observed  that  this  method  ia 
almost  exclusively  employed  by  the  very  young  animals ;  and  it 
certainly  is  peculiarly  adapted  for  penetrating  in  a  direction  nearly 
perpendicular,  so  that  they  may  be  completely  buried  in  the  shortest 
possible  time.  It  may  be  observed  that  the  posterior  extremities  of  the 
valves  are  much  less  produced  in  the  very  minute  Pholades  than  they 
afterwards  become  ;  and  thus  the  time  required  to  complete  a  habita- 
tion is  still  further  diminished ;  but  when  the  Pholades  have  exceeded 
two  or  at  the  most  three  lines  in  length,  I  have  never  observed  them 
to  work  in  the  manner  I  have  described — the  altered  figure  of  the 
shell,  and  the  increased  weight  of  that  part  of  the  animal  behind  tho 
hinge,  would  prevent  it  from  raising  itself  so  perpendicularly  as  at 
first,  independent  of  the  narrow  space  it  occupies.    In  the  motiona 
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required  to  enlarge  its  habitation  the  adductors  perform  a  very 
essential  part.  The  animal  being  attached  by  the  foot  brings  the 
anterior  part  of  the  shell  into  contact.  The  lateral  muscle,!  now 
contract,  and  raising  the  posterior  adductor  bring  the  dorsal  margins 
of  the  valves  into  contact,  so  that  the  strong  rasp-like  portions  are 
suddenly  separated,  and  scrape  rapidly  and  forcibly  over  the  substance 
on  which  they  press.  As  soon  as  this  is  effected  the  posterior  extre- 
mity sinks,  and  the  stroke  is  immediately  repeated  by  the  successive 
contraction  of  the  anterior  adductor,  the  lateral,  and  the  posterior 
adductor  muscles. 

"  '  The  particles  rubbed  off,  and  which  in  a  short  time  completely 
clog  the  shell,  are  removed  in  a  very  simple  manner.  When  the 
projected  syphon  is  distended  with  water,  the  Pholas  closes  the 
orifices  of  the  tubes,  and  retracts  them  suddenly.  The  water  which 
they  contained  is  thus  ejected  forcibly  from  the  opening  in  the  mantle, 
and  the  jet  is  prolonged  by  the  gradual  closure  of  the  valves  to  expel 
the  water  contained  within  the  shells.  The  chamber  occupied  by  the 
animal  is  thus  completely  cleansed ;  but  as  many  of  the  particles 
washed  out  of  it  will  be  deposited  before  they  reach  the  mouth  of 
the  hole,  the  passage  along  which  the  Pholas  projects  its  syphon  is 
constantly  found  to  be  lined  with  a  soft  mud.' 

"  In  a  valuable  paper '  On  the  Anatomy  of  the  Lamellibranchiate  Mol- 
lusca,'  published  by  Mr.  Garner,  in  the  2nd  vol.  of  the  '  Zoological  Trans- 
actions,' that  excellent  observer  has  some  short  remarks  on  the  means 
by  which  Pholas  and  other  molluscs  bore.  He  mentions  that  the  boring 
is  effected  by  currents  produced  by  vibratile  cilia,  aided  in  some  cases 
by  rasping.  He  remarks  that  tho  valves  of  Lithodomus  are  not  adapted 
for  mechanical  boring;  that  the  crypts  of  Saxicava  are  not  circular; 
that  the  valves  of  Teredo  probably  do  not  correspond  to  the  bore ; 
that  Pholas  conoides  is  often  found  in  hard  timber,  though  its  valves 
are  not  adapted  for  any  boring  or  filing.  He  farther  observes,  '  There 
is  a  cartilage  between  the  two  small  spinous  processes  of  the  hinge 
in  the  Pholas  Candidas  ;  in  other  species  of  Pholas  which  have  no  rudi- 
ment of  it,  and  allied  genera  which  have  a  particular  character  of  arti- 
culation, I  consider  the  motion  of  the  valves  as  but  a  secondary  cause 
in  the  perforation  of  the  substances  in  which  the  animals  are  found.' 

"  Mr.  G.  B.  Sowerby  objected  to  the  notion  that  the  cavities  of 
Pholas  were  produced  by  rotatory  motions  of  the  shell,  since  they 
are  fitted  to  the  latter,  and  since  some  of  the  shell  bones  are  externally 
Bmeoth.  He  also  objected  to  the  notion  of  a  solvent.  Mr.  W. 
Thompson,  in  his  paper  '  On  Teredo,'  expresses  his  belief  that  the 
smoothly-rounded  termination  of  the  cell  made  by  that  animal  is  due 
to  the  action  of  a  solvent  supplied  by  the  proboscis,  which  thus  acts 
as  a  pioneer  in  mining  the  passage  that  is  afterwards  increased  to 
its  final  dimensions  by  the  boring  action  of  the  primary  valves." 

Dr.  Dmmmond,  in  his  '  Letters  to  a  Young  Naturalist,'  suggested 
the  possibility  of  the  animal  of  the  boring  molluscs  decomposing  the 
Bea-salt  as  its  wants  may  require,  and  applying  the  liberated  muriatic 
acid  to  the  solution  of  the  calcareous  rocks. 

M.  Deshayes,  in  his  work  '  On  the  Mollusca  of  Algeria,'  maintains 
that  the  Teredo  bores  by  means  of  a  solvent.  The  foot  he  regards  as 
a  special  secreting  organ.  M.  F.  Caillaud  holds  a  similar  opinion  with 
respect  to  the  perforating  power  of  animals  of  the  genus  C'lavar/clla. 
In  the  'Aunales  des  Sciences  Naturelles'  for  1S39,  M.  L.  A.  Necker 
published  some  very  interesting  and  important  observations  on  the 
mineralogical  nature  of  the  shells  of  Mollusca,  in  which  he  points  out 
differences  of  structure  as  indicated  by  polarisation  of  light.  In  it 
he  has  the  following  observations  on  the  subject  in  question : — "  It  is 
very  remarkable  that  two  genera  of  perforating  shells,  the  Pholas  and 
the  Venerupis,  easily  scratch  calcspar.  Thus  the  asperities  which 
roughen  their  shells  may,  with  the  aid  of  the  acids  with  which  they 
are  provided,  excavate  the  calcareous  rocks  inhabited  by  them.  The 
notion  that  their  shells  are  formed  of  calcspar  seems  to  rendsr  impos- 
sible the  perforation  by  the  shells  themselves  of  calcareous  rocks 
equally  hard  with  the  bodies  perforating.  But  now  that  we  know 
these  shells  are  composed  of  arragonite,  it  is  plain  that  they  can  act 
mechanically  even  on  the  hardest  limestones." 

Sir  Henry  de  la  Beche  has  given  a  table  of  the  specific  gravity  of 
some  shells  as  observed  by  himself,  in  which  he  states  that  of  Pholas 
crUpata  to  be  2'S2,  and  of  a  number  of  other  bivalves  and  univalves  to 
be  nearly  the  same  ;  .indicating  a  constitution  which,  allowance  being 
made  for  amount  of  animal  matter,  approximates  their  shells  much 
more  nearly  to  arragonite  than  to  calcspar,  the  former  having  a  specific 
gravity  of  2  93  and  the  latter  of  2*71. 

Mr.  Albany  Hancock  has  put  forward  one  of  the  most  definite 
and  important  opinions  ever  expressed  on  this  disputed  question. 
He  states  that — "the  excavating  instrument  of  Pholas-  and  Teredo 
is  formed  of  the  anterior  portion  of  the  animal,  in  the  surface  of 
which  are  embedded  siliceous  particles.  The  particles  penetrating 
the  skin  give  to  it  much  the  character  of  rasping-paper.  The  whole 
forms  a  rubbing  surface,  which,  being  applied  closely  to  the  bottom 
of  the  cavity  by  the  adhesion  of  the  foot,  enables  the  animal  to  rub 
down  and  so  penetrate  shale,  chalk,  wood,  or  even  the  hardest 
limestones  and  marble.  Saxicava  rugosa  is  also  furnished  with 
a  rasping  surface  covered  with  siliceous  particles.  This  surface 
however  in  this  species  is  formed  entirely  of  the  anterior  portion  of 
the  mantle,  the  margins  of  which  being  united  are  so  much  thickened, 
forming  a  sort  of  cushion  capable  of  considerable  protrusion  at  the 


will  of  the  animal.  The  foot  is  small,  and,  passing  through  a  much- 
constricted  orifice,  gives  origin  to  a  byssus,  which  anchors  the  shell 
close  to  tho  base  of  the  excavation,  and  thus  holds  the  rubbing 
apparatus  in  immediate  contact  with  the  part  to  be  excavated." 

In  summing  up  all  these  theories,  Messrs.  Forbes  and  Hanley  give  it 
as  their  opinion  that  "  the  chemical  one,  so  far  as  a  secreted  solvent  is 
concerned,  bears  the  least  examination  in  the  case  of  the  Pholadidw. 
The  substances  perforated  are  wood,  limestones  hard  and  soft,  argilla- 
ceous shales,  clays,  sandstone,  and,  in  the  case  of  a  Pholas'm  the  magni- 
ficent collection  of  Mr.  Cuming,  wax.  The  notion  of  a  secreted  solvent 
that  would  act  indifferently  on  all  these  substances  is,  at  present  at  least, 
purely  hypothetical,  and  since  all  attempted  tests  have  failed  to  detect 
an  acid,  gratuitously  so  ;  for  we  can  hardly  suppose  that  any  of  those 
who  have  taken  this  view  of  the  cause  would  maintain  that  the  animals 
have  the  power  of  secreting  different  acids  at  will,  according  to  the 
substance  they  have  to  attack.  Yet  this  notion  has  been  most  favoured 
by  naturalists  who,  sceptical  as  to  the  perforating  power  of  such  fragilo 
instruments  as  are  the  shells  of  many  of  these  creatures,  endowed  the 
animals  with  supernatural  chemical  qualifications.  Even  good  expe- 
rimental observers,  Mr.  Osier  for  one,  whilst  they  proved  that  the 
Pholas  could  bore  mechanically  by  the  rotation  of  its  valves,  could 
not  free  their  minds  from  the  prejudice  in  favour  of  a  solvent.  The 
important  statement  put  forward  by  Mr.  Albany  Hancock  respecting 
the  instruments  by  which  Mollusca  bore,  and  which,  so  far  as  Gastero- 
poda are  concerned,  appear  to  furnish  us  with  a  true  explanation, 
namely,  that  it  was  effected  by  means  of  siliceous  particles  variously 
arranged  in  certain  portions  of  the  animal's  body,  led  us  to  hope  that 
a  better  cause  than  any  yet  alleged  had  been  discovered.  But  we 
cannot  bear  it  out  with  respect  to  the  Pholadidw.  We  can  find  no 
such  particles  in  the  mantle  of  Teredo,  nor  have  any  been  noticed  by 
Home  or  Deshayes,  or  by  the  most  recent  observers,  Frey  and 
Leuckart,  who  paid  especial  attention  to  the  structure  of  the  tissues 
of  this  genus.  Nor  could  we,  though  aided  by  the  anatomical  and 
microscopical  skill  of  Mr.  Busk,  detect  any  siliceous  particles  in 
either  the  mantle,  foot,  or  siphon-tube  of  Pholas  candidus.  If  present 
in  any  species  therefore  they  are  exceptional,  so  far  as  the  genus 
Pholas  and  its  .allies  are  concerned.  The  shells  of  several  British 
species  of  Pholas  and  that  of  Pholadida  have  been  chemically 
examined  by  our  friend  Mr.  Trenham  Reeks  with  a  negative  result  as 
regards  the  presence  of  particles  of  silex  in  their  substance,  where, 
after  the  statement  of  Mr.  Hancock  respecting  the  structure  of  the 
mantle,  we  thought  they  might  possibly  be  found.  On  the  other  hand, 
taking  into  consideration  its  mineralogical  nature  as  stated  by  M. 
Necker,  there  is  no  reason  for  supposing  that  the  shell  of  the  Phola- 
didai  is  so  weak  a  perforating  instrument  as  some  have  fancied.  With 
its  peculiar  form  and  the  saw-like  asperities  of  its  surface,  especially 
of  its  antial  extremity,  it  is  well  adapted  for  an  auger  when  wielded 
fresh  and  elastic  by  its  well-muscled  inhabitant,  whose  foot  in  all  the 
members  of  this  tribe,  even  in  Teredo,  where  it  is  least  developed, 
seems  especially  organised  to  serve  as  a  fulcrum.  We  have  no  evidence 
that  they  perforate  any  substances  essentially  harder  than  their  shells, 
or  so  hard.  The  sandstones  in  which  they  occasionally  occur  are 
either  friable  or  maiiy  when  fresh,  though  cabinet-specimens  seem  so 
solid.  The  explanation  of  Necker  accounts  for  their  perforations  in 
the  hardest  limestones.  Wood,  wax,  and  other  substances  in  which 
they  occur,  offer  no  difficulty.  The  statements  put  forward  respecting 
their  boring  in  lava  and  granite  have  long  ago  been  shown  to  be  mis- 
takes. That  they  exhibit  a  rotatory  motion  during  the  action  of  boring 
has  been  proved  by  competent  observers  ;  and  the  cavities  they  exca- 
vate, if  examined  fresh,  invariably  show  transverse  groovings,  which 
could  have  been  caused  only  by  such  motions.  Currents  of  water  set 
in  motion  by  cilia  doubtless  aid  materially  the  animal's  operations, 
and  possibly  may  be  the  means  by  which  the  larvae  effect  their  first 
lodgment ;  but  considering  the  arrangements  of  the  parts  of  the  body 
in  the  adult  animal,  it  seems  to  us  that  Mr.  Garner's  view  of  their 
being  the  primary  cause  of  the  perforation,  whilst  the  rasping  of  the 
valves  is  secondary,  should  be  reversed.  Such  currents  must  be  most 
effective  in  clearing  away  loosened  and  loosening  particles.  If  there 
be  any  chemical  action  aiding,  it  must  be  due  to  the  carbonic  acid  set 
free  during  the  respiratory  process.  Evidences  of  a  secreted  solvent 
there  is  none." 

We  proceed  in  this  article  to  the  examination  of  some  of  the 
excavating  Lamellibranchiate  Conchifers  which  are  most  remarkable 
for  their  boring  powers. 

Venerupis. — This  form  is  placed  by  Mr.  Garner  in  that  section  of 
the  Dimyaria  (with  two  adductor  muscles)  which  is  distinguished  by 
having  the  branchiae  united  mediau'.y  ;  and  the  characteristic  of  Vene- 
rupis, as  given  by  the  same  author,  is  to  have  the  tubes  large,  and  the 
foot  short  and  prominent  behind. 

The  animal  is  oblong,  rather  thick,  having  the  borders  of  tho 
mantle  simple,  slightly  open  before  for  the  passage  of  a  compressed 
and  elongated  foot;  tubes  two  in  number,  rather  long,  united  in  a 
considerable  portion  of  their  length,  and  having  their  orifices  radiated  j 
branchiae  little  and  unequal ;  labial  appendages  very  small. 

Shell  solid,  striated,  or  radiated,  a  little  elongated,  gaping  posteriorly, 
more  or  less  irregular,  equilateral,  very  inequivalve,  the  anterior  side 
being  always  shorter  than  the  posterior  side,  which  is  generally  trun- 
cated as  it  were,  the  other  being  more  or  less  rounded;  umbor.es 
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marked,  nearly  contiguous ;  Lingo  composed  of  Blender,  approximated, 
and  nearly  parallel  tooth,  two  in  tho  right  valve,  and  three  in  the  loft, 
or  three  in  each ;  posterior  ligament  a  littlo  elongated,  and  in  great  part 
external;  muscular  impressions  oval,  tho  posterior  one  the  most  rounded] 
both  united  by  a  pallial  impression  dooply  excavated  posteriorly. 

Such  is  the  character  given  by  M.  Hang,  who  apparently  restricts 
the  genoric  namo  to  those  species  which  excavate  stones,  &c.  "  Tho 
shells,"  says  M.  Bang,  "  which  compose  this  genus  are  lithophagous, 
and  excavate  in  stones  and  madreporos  cavities  moro  or  less  propor- 
tioned to  their  form  and  to  their  volume,  wherein  they  lodge  them- 
selves, and  out  of  which  when  adult  they  cannot  go,  tho  aperture  of 
the  excavation  being  too  small  to  admit  of  their  egress.  They  are 
without  an  epidermis,  and  generally  of  a  dirty  white." 

M.  Do  Blainville,  who  knew  not  tho  animal  when  ho  published  his 
'  Malacologie,'  divides  tho  geuus  into  three  sections  :  the  first  exem- 
plified by  Venerupis  Irus  ;  the  second  by  V.  Rupella/ria  (Rupellaria, 
Fl.  do  Bell.) ;  third,  by  V.  lamellosa  (Petricola,  Lam.) ;  and  he  remarks 
that  if  tho  system  of  '  engretinge '  of  the  species  of  excavating  Veneris 
be  regarded  rigorously,  we  should  be  compelled  to  establish  as  many 
genera  as  there  are  species.  Ho  adds  that  he  has  chosen  Venerupis 
from  among  the  denominations  proposed  for  some  of  these  genera, 
becauso  it  well  indicates  that  the  species  composing  it  arc  Veneres  of 
the  rock. 

Mr.  G.  B.  Sowerby  ('  Genera,'  No.  xxviii.)  notices  tho  difficulty  of 
ascertaining  auy  distinguishing  character  between  tho  Lamarckian 
Venerupis  and  Venus  Pullastra  and  V.  decussata,  and  others,  except  in  the 
apparent  habits  of  the  animals  ;  a  difficulty  which  had  prevented  him 
from  endeavouring  previously  to  clear  up  a  point  to  which  his  attention 
had  been  frequently  directed,  but  which  he  thinks  he  has  at  last 
overcome.  "  It  is  well  known,"  continues  Mr.  Sowerby,  "that  Venus 
perforans,  Mont.,  Venerupis  performs,  Lam.,  and  some  of  its  congeners, 
live  in  cavities  perforated  in  chalk  and  limestone  rocks,  and  that  the 
Venus  Pullastra,  V.  decussata,  and  several  other  species  that  resemble 
them  in  general  form  and  appearance,  are  found  buried  in  the  sand  ; 
an  apparently  well  marked  difference  therefore  exists  in  the  habits  of 
their  respective  animals.  We  think  however  that  we  have  evidence  to 
prove  that  there  exists  in  reality  very  little  difference,  and  that  the 
cavities  in  which  Lamarck's  Venerupes  live  are  rather  the  natural  con- 
sequence of  the  action  of  the  sea-water  in  conjunction  with  some  of 
the  excretions  of  the  animal  upon  the  chalk  or  limestone,  than  of  any 
power  of  the  animals  themselves  to  pierce  independently  of  such 
action ;  so  that  the  difference  is  really  only  in  the  nature  of  the  shore 
on  which  the  very  young  shells  are  accidentally  deposited,  those 
which  are  thrown  upon  a  sandy  bottom  burying  themselves  in  the 
sand,  and  such  as  are  deposited  upon  limestone  or  chalk  producing  a 
cavity  in  which  they  live."  Mr.  Sowerby  then  proposes  to  unite 
together  under  one  appellation  Lamarck's  Venerupes,  and  the  following 
of  his  Veneres : —  V.  Malabarica,  V.  papilionacea,  V.  adspersa,  V. 
punetifera,  V.  turgida,  V.  Utterata,  V.  sulcaria,  V.  textile,  V.  texturata, 
V.  geographica,  V.  rariflamma,  V.  decussata,  V.  Pullastra,  V.  aurea, 
V.  virginea,  and  some  others  :  and  for  the  genus  thus  constituted  he 
proposes  the  name  of  Pullastra,  rejecting  the  term  Venerupis,  or 
Venerirupis,  because  it  would  convey  the  false  idea  that  at  least 
the  greater  number  of  tho  species  were  inhabitants  of  rocks. 

[VENERID.E.] 

M.  De  Blainville  and  M.  Bang,  as  we  have  above  seen,  restrict  the 
genus  Venerupis  to  the  species  that  excavate  rocks. 

Lamarck  makes  his  Lithophages  consist  of  the  genera  Saxicava, 
Venerupis,  and  Petricola ;  and  quotes  the  opinion  of  M.  Fleuriau  de 
Bellevue  that  boring  shells  generally  do  not  pierce  stones  by  the  attri- 
tion of  the  shell  against  the  stone,  but  by  means  of  a  softening  or 
dissolving  liquor  which  the  animal  sheds  a  little  at  a  time. 

Lamarck  observes  that  it  is  not  his  intention  to  assemble  under  this 
family  of  Lithophages  all  the  boring  bivalves,  or  all  that  pierce  stones  ; 
for,  as  he  truly  says,  such  an  assemblage  would  be  rather  extravagant. 
He  refers  to  shells  equally  excavating  with  his  Lithophages,  which 
cannot  be  separated,  some  from  the  Ventres,  others  from  the  Modiolce, 
others  from  the  Lulrarice,  others  again  from  the  Carditw,  and  remarks 
that  it  is  not  of  these  that  he  is  then  treating.  His  Lithophages  con- 
sist of  those  shells,  among  the  boring  or  excavating  conchifers,  that 
gape  more  or  less  anteriorly,  and  have  the  posterior  side  short, 
rounded,  or  obtuse,  with  the  ligament  of  the  valves  always  external, 
which  live  habitually  in  stones,  and  for  the  reception  of  which  he  then 
knew  no  particular  family,  or  any  family  to  which  they  might  con- 
veniently be  approximated.  He  observes  that  he  nevertheless  places 
among  them  some  species  the  habits  of  which  were  not  known  to 
him.  To  this  M.  Deshayes  adds  in  the  last  edition  (1835)  a  note 
stating  that  upon  the  same  groiind  that  it  would  not  be  rational  to 
establish  a  genus  or  family  for  the  Modiolce,  or  the  Carditw,  which 
pierce  stoues,  it  would  not  be  right  to  reject  from  the  family  of  the 
Lithophages  shells  which  do  not  perforate,  but  whereiu  we  neverthe- 
less find  all  the  essential  characters  of  the  species  which  it  contains. 
For  this  reason  it  would  be  convenient  to  approximate  the  Byssomya 
and  the  Hiatdlm  to  the  Saxicava;,  and  to  leave  in  this  genus  species 
which  do  not  perforate.  M.  Deshayes  (loc.  cit.),  who  does  not  appear 
to  have  seen  the  observations  of  Mr.  Garner  and  Professor  Owen  above 
alluded  to,  refers  to  the  discussions  relative  to  the  means  by  which 
perforation  is  brought  about  by  certain  acephalous  molluscs.  Some 


authors,  ho  romarks,  havo  supposed  that  tho  attrition  of  tho  valves 
against  tho  stone  sufficed  to  wear  it  away  by  degrees,  and  that  thus  the 
animal  furmod  a  lodgement  sufficient  to  contain  it.  Olivi,  he  observes, 
who  Was  of  this  opinion,  grounded  it  on  the' fact  that  he  pr»tend«  to 
havo  observed  that  perforating  molluscs  can  attack  lavas  or  other 
rocks  which  aro  not  calcareous.  "Since  this  assertion  of  the  Italian 
author,"  continues  M.  Deshayes,  "no  well  made  observation  has 
occurred  to  support  it,  whilst,  on  the  contrary,  a  great  number  of 
proofs  havo  boen  collected  showing  that  perforating  molluscs  aro 
never  lodged  except  in  calcareous  stoues.  This  mode  of  life  renders 
very  probable  tho  opinion  of  M.  Fleuriau  do  Bellevue,  who  believed 
that  tho  animal  was  provided  with  an  acid  secretion,  by  means  of 
which  it  dissolved,  in  proportion  to  its  growth,  tho  walls  of  the  cavity 
which  it  inhabits.  An  observation  of  my  own  is  that  the  greatest 
number  of  perforating  molluscs  aro  contained  in  close-fitting  cavities 
by  no  means  made  to  permit  of  rotatory  motion  ;  that  they  are  oval 
when  the  shell  is  of  that  form  ;  and  that  we  almost  always  see  rising 
between  tho  umbonos  of  tho  valves  a  calcareous  crest  which  forbids 
any  movement  of  rotation."  M.  Deshayes  then  proceeds  thus : — 
"Many  zoologists  havo  believed  that  there  was  but  little  necessity  fir 
preserving  the  family  of  the  Lithophages.  M.  De  Ferussac  places  tho 
Saxicavw  in  tho  neighbourhood  of  the  (Jastrochinncc  and  the  Solent, 
and  he  places  the  Venerupes  near  the  Veneres.  M.  De  Blainville  has 
adopted  a  nearly  similar  opinion.  AVc  do  not  admit  it  any  more  than 
that  of  M.  De  Ferussac,  and  we  shall  preserve  the  family  of  the  Litho- 
phages as  Lamarck  established  it  in  this  work.  We  rest  our  opinion 
on  the  knowledge  of  many  animals  belonging  to  the  three  genera 
Saxicava,  Petricola  and  Venerupis;  they  are  bound  by  a  common 
relationship  (par  des  rapports  communes) ;  thus  the  mautle,  which 
scarcely  opens  for  the  passage  of  the  rudimentary  foot  in  certain 
Saxicavce,  opens  a  little  more  in  the  Pelricohe,  and  more  still  in  the 
Venerupes.  The  foot  follows  a  nearly  analogous  development,  always 
remaining  however  proportionally  smaller  than  in  other  molluscs  in 
which  this  organ  is  necessary  for  locomotion." 

Lamarck  says  of  the  Venerupes,  or  Venuse3  of  the  Rock,  that  they 
seem  in  fact  to  have  a  hinge  analogous  to  that  of  the  Veneres,  but 
that  nevertheless  a  slight  difference  in  the  disposition  of  their  cardinal 
teeth  suffices  to  enable  us  to  recognise  the  genus.  They  are,  he  adds, 
lithophagous  or  perforating  shells  which  are  very  inequilateral,  and 
which  are  not  distinguished  from  Petricola,  except  in  having  three 
cardinal  teeth  at  least  in  ono  valve. 

"  The  greater  part  of  the  Venerupes,"  observes  M.  Deshayes  in  his 
commentary  on  this  genus,  "differ  scarcely  from  the  Petricola  ;  they 
offer  most  frequently  three  cardinal  teeth  in  one  valve,  two  and  rarely 
three  in  the  other.  When  in  some  individuals  one  of  these  teeth  is 
abortive,  which  often  happens,  the  same  species  may  be  comprised  in 
the  two  genera  at  once.  The  animals  of  the  perforating  Venerupes 
are  scarcely  to  be  distinguished  from  those  of  the  Petricola;  only 
the  mantle  is  a  little  more  slit  and  the  foot  a  little  longer.  In  the 
Veneres  these  parts  are  different ;  and  this  proves  that  it  is  necessary 
to  keep  separated  two  genera  which  Cuvier  and  M.  De  Blainville  have 
thought  it  right  to  unite  or  approximate.  We  do  not  pretend  to 
dispute,  nevertheless,  the  analogy  which  is  evidently  exhibited  between 
certain  Venerupes  and  the  Veneres.  We  think  that  the  Venerupes  only 
ought  to  be  withdrawn  from  the  genus  and  placed  among  the  Veneres, 
because  the  animals  are  in  fact  similar ;  only  some  plunge  themselves 
into  hardened  mud,  whilst  others  live  in  the  sand.  Aud  although 
they  may  enjoy  the  faculty  of  perforating  stone,  this  would  not  be 
a  sufficient  reason  to  reject  them  from  the  Veneres,  because  we  have 
seen  that  in  a  great  number  of  genera  belonging  to  very  distant 
families  there  exist  perforating  species ;  thus  we  may  well  conceive 
that  there  may  be  perforating  Veneres,  but  that  does  not  hinder  us 
from  admitting  a  genus  Venerupis,  the  characters  of  which  appear 
sufficient  to  us." 

The  number  of  recent  species  of  Venerupis  is  19,  and  their  range  is 
wide.  Species  are  found  on  the  coasts  of  England  and  France,  in  the 
Mediterranean,  in  the  South  Seas,  and  in  those  of  India,  China,  and 
Australia. 

V.  perforans  is  the  Tapes  Pullastra  of  Wood,  the  Venus  perforans 
of  other  authors.  Shell  sub-rhomboidal,  concentrically  striated, 
running  into  strong  wrinkles  or  ridges  at  the  anterior  side ;  some- 
times, though  very  rarely,  with  very  fine  longitudinal  striae ; 
colour  light-brown  ;  umbo  very  near  to  one  end,  small,  and  turned  a 
little  sideways ;  the  longer  side  much  truncated  ;  hinge  with  three 
teeth  in  each  valve,  one  of  which  is  small,  the  others  long,  slender, 
and  curving  outwards ;  middle  tooth  a  little  bifid.  Inside  smooth, 
white,  with  generally  some  purple  at  the  truncated  end  ;  margin  plain ; 
valves  moderately  concave.  Length  rarely  exceeding  3-Sths  of  an  inch, 
breadth  more  than  5-8ths. 

Montagu,  whose  description  this  is  with  very  slight  alteration,  says, 
that  with  respect  to  shape  it  is  difficult  to  fix  any  as  a  permanent 
character ;  it  is  however,  he  adds,  most  frequently  sub-rhomboidal ; 
sometimes  nearly  as  long  as  it  is  broad,  generally  straight  on  the  front 
margin,  but  in  some  instances  deeply  sinuous  or  indented. 

It  is  very  common  on  the  coasts  of  England  Lamarck,  records  a 
variety  smaller  and  narrower,  with  sub-striated  lamella1,  from  the 
coasts  of  France,  on  the  authority  of  M.  Fleuriau  de  Bellevue. 

V.  Irus  is  a  common  species  on  the  British  coasts. 
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Vcne>  uj>is  perforata, 
a,  from  Montagu's  figure  ;  6,  from  the  uucll. 

Fossil  Vencrupis. — M.  Deshayes,  in  his  'Tables'  (Lyell),  makes  the 
number  of  living  species  eight  and  of  the  fossil  species  (tertiary)  six. 
lie  also  quotes  V.  Irus  as  being  found  both  living  and  fossil  (tertiary). 

Petricola,  Lam.  (including  Rupcllaria,^\.  de.  Bull.). — Animal  oval, 
thick,  especially  at  the  upper  part ;  mantle  with  simple  borders,  which 
arc  a  little  dilated  in  front,  where  they  form  a  rather  small  opening 
for  the  passage  of  a  tongue-shaped  and  feeble  foot;  tubes  small,  in 
the  shape,  of  cones,  truncated  at  their  summits,  separated  for  two- 
thirds  of  their  length,  and  finely  radiated  at  their  orifices ;  branchitc 
small. 

Shell  rather  delicate,  without  an  epidermis,  white,  radiated,  oval, 
subtrigonal,  gaping  anteriorly,  more  or  less  irregular,  cquivalve,  ine- 
quilateral, the  anterior  side  much  shorter  thau  the  posterior  side  ; 
umbones  not  projecting  much,  and  contiguous;  hinge  composed  of 
small  cardinal  teeth  not  diverging  much,  one  of  which  at  least  is  bifid, 
to  the  number  of  two  in  ono  valve,  and  one  in  the  other,  or  two  in 
each ;  ligament  external,  posterior,  short,  and  convex ;  muscular 
impressions  oval,  united  by  a  pallial  impression  which  is  often  not 
very  distinct,  and  has  a  very  deep  and  rounded  excavation  posteriorly. 
(Rang.) 
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1  and  2,  Petricola  Pholadifortnis ;  3,  P.  Dactylus ;  i,  P.  ochroleuca  ;  5, 
P.  rupestris  ;  6,  P.  subglobosa.  Sowerby. 

Mr.  G.  B.  Sowerby  observes  ('Genera,'  No.  xv.)  that  the  genus 
Petricola,  as  it  stands  at  present,  is  composed  of  several  shells  which 
Lamarck  thought  sufficiently  different  to  form  two  genera,  his  Petri- 


cola and  Rupellaria,  the  first  with  two  cardinal  teeth  in  one  valve  and 
one  in  the  other,  the  second  with  two  teoth  in  each  valve ;  but 
Mr.  Sowerby  entirely  agrees  with  Lamarck  in  the  propriety  of  uniting 
them.  He  is  not  so  well  satisfied  with  the  place  assigned  by  Lamarck 
to  this  and  some  other  genera  which  form  the  hollows  in  stone  wherein 
thoy  dwell ;  and  he  thinks  that  a  great  degree  of  similarity  in  external 
figure  and  appearance,  as  well  as  habit,  should  have  brought  them 
nearer  to  the  Pholadidce. 

The  geographical  extension  of  Petricola  is  nearly  coequal  with  that 
of  Vencrupis,  as  far  as  the  localities  of  that  genus  are  recorded ;  and 
rather  numerous  on  the  coasts  of  tho  wanner  parts  of  America. 
(Cuming.)  Also  found  on  the  Gallapagos  Islands.  (Cuming.)  The 
species  are  about  30. 

Their  habits  also  are  much  tho  same  with  those  of  Venerwpis,  in 
the  same  rock  with  which,  and  in  its  close  neighbourhood,  Petricola  is 
often  found.  Mr.  G.  B.  Sowerby  speaks  of  the  cavities  in  which  they 
live  as  being  evidently  of  their  own  working,  though  on  account  of 
their  form  they  cannot  possibly  have  been  produced  by  a  rotatory 
motion,  for  they  are  exactly  of  the  shape  of  the  shell  itself,  and  a  very 
little  larger.  Petricola  has  been  found  at  depths  ranging  from  the 
surface  or  near  it  to  a  depth  of  11  fathoms. 

The  foregoing  cuts,  from  Mr.  G.  B.  Sowerby's  '  Genera,'  represent 
some  of  the  forms  of  this  genus. 

Fossil  Petricola:.  —  The  number  of  recent  species  given  by 
M.  Deshayes  in  his  '  Tables'  (Lyell)  is  13,  but  many  more  have  been 
described  since.  The  number  of  fossil  (tertiary)  he  places  at  10,  and 
gives  tho  species  P.  ochroleuca,  P.  lamellosa,  and  P.  striata  as  both 
living  and  fossil  (tertiary). 

Coralliophaga  (Cypricardia,  part,  Lam.). — Shell  oval,  elongated, 
finely  radiated  from  the  summit  to  tho  base,  cylindrical,  equivalve, 
very  inequilateral,  tho  dorsal  summits  very  anterior  and  but  little 
developed ;  hinge  consisting  of  two  small  cardinal  teeth,  one  of  which 
is  subbifid,  iu  front  of  a  sort  of  lamellar  tooth,  under  a  rather  weak 
external  ligament ;  two  muscular  impressions,  which  are  small, 
rounded,  and  distant,  united  by  a  narrow  pallial  impression,  a  good 
deal  excavated  posteriorly. 

M.  De  Blainvillc  established  this  genus  for  some  species  of  living 
shells  placed  by  Lamarck  among  his  Cypricardia:,  and  which  appeared 
to  the  former  to  be  approximated  to  the  Veneres.  M.  De  Blainville 
states  that  M.  Deshayes  had  caused  him  to  remark  shells  of  the  same 
species  as  that  cited  by  M.  De  Blainville  as  the  typo,  and  which  had 
modified  their  forms  so  as  to  resemble  a  Lithodomiu  in  which  they 
had  lived. 

M.  Rang  thinks  that  this  genus  is  well  distinguished  from  the 
Cypricardia:,  because,  in  one  part  the  excavation  of  the  muscular 
impression  announces  that  the  animal  has  tubes,  whilst  the  other 
shows  that  it  perforates. 

C.  carditoidea,  Blain. ;  Cypricardia  coralliophaga,  Lam. ;  Cardita 
Dactylics,  Brug. ;  Chama  coralliophaga,  GmeL  It  occurs  in  the  masses 
of  madrepores  and  other  corals  at  St.  Domingo.  M.  Rang  observes 
that  it  is  in  the  masses  of  madrepores  so  common  at  the  Antilles 
that  the  species  of  this  genus  should  be  sought  for. 


Coralliophaga  carditoidea. 


The  species  here  figured  as  recent  is  also  noted  by  Lamarck  as  fossil 
in  Italy,  under  the  name  of  Cypricardia  coralliophaga. 

Clotho  (fossil  only).— Shell  oval,  subregular,  striated  longitudinally, 
equivalve,  and  subequilateral ;  hinge  formed  of  a  bifid  tooth,  curved 
back  into  a  hook,  rather  longer  in  one  valve  than  in  the  other; 
ligament  external. 

C.  Faujasii.  This,  the  only  species  that  appears  to  be  known,  was 
detected  by  Faujas  in  the  shells  of  Cypricardice,  which  were  still  lying 
in  the  stone  which  they  had  eroded  when  alive.  M.  De  Blainville  and 
M.  Rang  both  adopt  the  genus ;  but  the  former  says  that  he  had  not 
observed  it  himself. 

Ungulina. — Shell  longitudinal  or  transverse,  irregular,  not  gaping, 
equivalve,  subequilateral ;  umbones  sufficiently  developed  and  eroded  ; 
hinge  formed  by  a  cardinal  tooth,  which  is  Bhort  and  subbifid  in  each 
valve,  and  an  oblong  marginal  furrow  or  depression,  divided  into  two 
parts  by  a  contraction ;  ligament  subinternal,  and  inserting  itself  in 
these  depressions ;  muscular  impressions  elongated ;  pallial  impression 
not  fiexuous.  (Rang.) 

It  is  said  to  have  been  found  in  the  seas  of  Senegal. 

U.  transversa  may  be  taken  as  an  example. 
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Clotlto  Favjasii.    a,  magnified. 


Ungulina  transversa. 


Saxicava. — Animal  elongated,  subcylindrical,  having  the  mantle 
closed  on  all  sides,  prolonged  backwards  by  a  long  tube,  double  inter- 
nally, a  little  divided  at  its  summit,  and  pierced  inferiorly  and  ante- 
riorly by  a  rounded  orifice  for  the  passage  of  a  small,  elongated, 
delicate,  and  pointed  foot ;  mouth  moderate,  labial  appendages  small ; 
branchial  laminte  for  the  most  part  free,  and  very  unequal  on  the 
same  side. 

Shell  thick,  solid,  covered  with  an  epidermis,  elongated,  rounded  in 
front,  truncated  as  it  were  posteriorly,  gaping,  irregular,  equivalve, 
very  inequilateral,  the  posterior  side  being  much  longer  than  the 
anterior ;  umbones  not  very  distinct ;  hinge  without  teeth  or  with  two 
separated  tuberosities  more  or  less  developed ;  ligament  external ; 
muscular  impressions  rounded  and  a  little  approximated,  united  by  a 
small  straight  pallial  impression,  very  narrow,  and  occupying  the 
middle  of  the  valve.  (Rang.) 

M.  De  Blainville  and  M.  Rang  place  the  genus  among  the  Pylorideans. 
The  former  is  of  opinion  that  it  differs  little  from  Glycimeris. 

Mr.  G.  B.  Sowerby  ('Genera,'  No.  xxv.)  includes  in  the  genus  Saxicava 
shells  which,  he  observes,  have  had,  in  conformity  with  the  various 
views  of  authors,  at  least  six  different  generic  names.  He  apologises 
for  the  conclusion  to  which  he  has  come  in  contradiction  to  so  many 
great  authors,  but  gives  the  following  reasons  for  his  opinion.  He 
premises  that  it  will  not  be  disputed  that  Solm  minutus  of  Chem- 
nitz and  Montagu,  Hiatella  arctica  of  Daudin,  Cardita  arctica  of 
Bruguicre,  and  the  Byssomya  of  Cuvier,  are  one  and  the  same  species ; 
and  that  Leach's  Biapliolius  includes  as  distinct  species  of  the  same 
genus  the  Sohn  minutus  of  Montagu  and  the  Mytilus  rugosus  of 
Linnaeus.  "  Now  the  former  of  these,"  continues  Mr.  Sowerby,  "  is 
Hiatella  arctica  of  Lamarck  and  Turton,  and  the  latter  Saxicava 
rugosa  of  the  same  authors :  thus  all  the  six  genera  are  reduced  to 
one  by  Dr.  Leach,  whose  authority  is  indisputably  very  great  in  such 
matters ;  we  do  not  however  propose  to  our  readers  to  take  it  as 
conclusive,  but  will  state  that  we  possess,  as  Dr.  Leach  did,  a  series  of 
specimens,  the  young  ones  of  which  are  more  regular  in  shape  and 
more  strongly  spinose  than  the  older,  and  are  to  all  intents  and  pur- 
poses Hiatella  arctica,  or  Solen  minutus;  and  the  older  specimens, 
losing  the  strongly-marked  double  rows  of  spines,  though  always 
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retaining  indications  of  them,  and  aHPuming  a  much  lens  regular  form, 
bocomo  characteristic  specimens  of  Saxicava  rugosa;  the  hinge  teeth 
of  the  younger  specimens  may  be  advanced  as  an  argument  against 
the  identity  of  thene  bIjcIIh  :  it  is  however  well  known  that  in  many 
shells,  particularly  those  that  are  irregular,  the  teeth  become  obsolete 
with  age  :  Uiuh  if  the  binge  teeth,  the  general  form  of  the  shells, 
or  tho  double  row  of  spines,  cannot  be  depended  upon  as  generic 
distinctions,  the  Lamarckian  genera  Iliutdla  and  Saxicava,  and  his 
Solcn  minutus,  merge  into  one  :  to  show  that  the  sheila  described  as 
distinct  species  under  either  of  these  generic  names  are  identical  ia 
not  important  to  the  present  work ;  it  is  therefore  sufficient  to  observe, 
that  in  all  irregular  shells  that  are  either  found  attached  to  or  imbedded 
in  rocks,  corals,  roots  of  sea-weeds,  &c,  tho  general  form  cannot  be 
taken  as  a  character;  and  we  believe  the  Mytilus  pra:cisus  arxl  several 
of  tho  Saxicavw  described  by  Lamarck  and  Turton  to  be  merely  varia- 
tions of  S.  rugosa,  than  which  there  is  perhaps  no  shell  more  subject 
to  variety  of  form."  To  illustrate  this  exposition  Mr.  G.  B.  Sowerby 
gives  in  his 'Genera' the  following  figures  of  Saxicava  rugosa  in  dif- 
ferent stages  of  it)  existence. 


Saxicava  rugosa. 

1,  the  young  shell ;  2,  inside,  showing-  the  teeth  ;  3,  a  full-grown  specimen 
of  the  same ;  4,  the  inside,  showing  the  muscular  impressions. 

The  distribution  of  the  species  is  very  extensive.  The  Northern 
Ocean,  the  Britannic  seas,  the  Mediterranean,  the  South  Seas,  Austral- 
asia, and  the  warmer  coasts  of  America,  are  recorded  as  localities. 

Mr.  G.  B.  Sowerby  remarks  that  the  Saxicava:  are  frequently 
found  upon  the  outside  of  oysters,  protected  by  their  irregularities, 
and  in  the  clefts  of  rocks  or  corals,  roots  of  sea-weeds,  and  perforating 
oysters,  chalk,  limestone,  and  hardened  clay.  Those,  he  adds,  which 
themselves  perforate  the  hollows  in  which  they  live  are  more  regular 
than  others. 

Mr.  Garner  states  that  the  crypts  of  Saxicava  are  not  circular  : 
hence  M.  De  Bellevue  and  Mr.  Osier,  in  this  instance,  believe  them  to 
be  formed  by  the  phosphoric  acid  secreted  by  the  animal,  and  they 
suppose  this  animal  to  inhabit  those  rocks  only  which  are  composed  of 
carbonate  of  lime,  which  last  supposition  Mr.  Garner  declares  to  be 
not  correct  from  his  own  knowledge. 

Mr.  G.  B.  Sowerby  observes  that  the  species  of  this  genus  are  not 
numerous,  and  that  they  are  not  easily  distinguished  from  each  other, 
as  the  reader  may  imagine  from  the  confusion  which  has  prevailed  on 
this  subject.  Lamarck  recorded  five  species.  Of  the  first  two  of 
these  (o.  rugosa  and  S.  Gallicana),  one,  according  to  M.  Deshayes, 
must  be  suppressed,  being  in  reality  only  a  variety  of  the  other.  S. 
Australis  and  S.  veneriformis,  Lamarck's  fourth  and  fifth  species, 
are  identical,  as  we  have  already  seen.  To  these  M.  Deshayes  adds 
S.  Guerini,  from  the  Mediterranean,  and  S.  rhomboides  (?)  as  recent 
species.  Mr.  G.  B.  Sowerby  ('  Zool.  Proc.,'  1834)  has  added  three 
recent  species  collected  and  brought  home  by  Mr.  Cuming. 

Fossil  Saxicava;. — M.  Deshayes,  in  his  '  Tables,'  gives  the  number  of 
fossil  species  as  11,  all  from  the  tertiary.  He  notes  two  species,  iS. 
minuta  and  S.  Pholadis,  as  both  living  and  fossil  (tertiary). 

For  the  species  of  Pholas  and  Litkodomus,  see  Mytilid.£  and 
Pholadid^!. 

LITHOPHYTA,  Linnteus's  name  for  corals  and  zoophytes. 

LITHORNIS,  a  genus  of  extinct  Fossil  Birds,  described  by  Professor 
Owen  in  the  6th  volume  of  the  '  Geological  Transactions.'  The  most 
conclusive  evidence  of  the  existence  of  birds  at  the  period  of  the 
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formation  of  the  early  English  tertiaries  is  afforded  by  the  remains 
of  this  bird.  Some  of  these  are  now  in  the  Hunterian  collection,  and 
consist  of  a  sternum  and  sacrum,  two  of  the  most  characteristic  parts 
of  the  skeleton  of  a  bird.  In  his  '  British  and  Fossil  Mammals  and 
Birds,'  Professor  Owen  says  : — 

"  The  Hunterian  fossil  includes,  with  the  mutilated  sternum,  the 
sternal  ends  of  the  two  coracoid  bones,  a  dorsal  vertebra,  the  lower 
end  of  the  left  femur,  and  the  proximal  end  of  the  corresponding 
tibia,  portions  of  two  other  long  bones,  and  a  few  fragments  of  the 
slender  ribs ;  all  of  which  are  cemented  togethi-r  by  the  gray  indurated 
clay  usually  attached  to  Shoppey  fossils.  The  entire  keel  and  the 
posterior  and  right  margins  of  the  sternum  are  broken  away ;  but  the 
obvious  remains  of  the  origin  of  the  keel  and  the  length  of  the  sternum 
forbid  a  reference  of  the  fossil  to  the  Struthious,  or  Btrictly  terrestrial 
order. 

"  The  lateral  extent  and  convexity  of  the  body  of  the  sternum,  the 
pressure  and  course  of  the  secondary  and  intermuscular  ridges,  and 
the  commencement  of  the  keel  close  to  the  anterior  border  of  the 
sternum,  remove  the  fossil  from  the  Brachypterous  family  of  Web- 
Footed  Birds,  and  lead  us  to  a  comparison  of  tho  fossil  with  the 
corresponding  parts  of  the  skeleton  in  the  ordinary  birds  of  flight. 

"  Sufficient  of  the  sternum  remains  for  the  rejection  of  the  Gallinacea, 
and  thosoGrallatorial  and  Passerine  birds  which  havo  that  bone  deeply 
incised  ;  and  the  field  of  comparison  is  thus  restricted  to  Buch  species 
as  have  the  sternum  either  entire  or  with  shallow  posterior  emargina- 
tions.  Between  tho  fossil  and  the  corresponding  parts  of  the  skeleton 
of  such  birds,  a  close  comparison  has  been  instituted  in  regard  to 
many  minor  details  and  modifications ;  as,  for  example,  the  secondary 
muscular  impressions  and  ridges  on  the  broad  outer  convex  surface  of 
the  sternum,  its  costal  margin  and  anterior  angle,  the  form  and  extent 
of  tho  coracoid  groove,  the  conformation  of  the  sternal  end  of  the 
coracoid  bone,  together  with  the  form  and  relative  sizo  of  the  preserved 
articular  extremities  of  tho  femur  and  tibia. 

"  But,  without  repeating  all  the  details  of  these  comparisons,  it  may 
be  sufficient  to  state,  that  after  pursuing  them  from  the  Sea-Gull  and 
other  aquatic  species,  upwards  through  the  Grallatorial  and  Passerine 
orders,  omitting  few  of  the  species  and  none  of  the  genera  of  these 
orders  to  which  belong  British  birds  approaching  or  resembling  the 
fossil  in  size,  the  greatest  number  of  correspondences  with  the  fossil 
were  at  length  detected  in  the  skeletons  of  the  Accipitrine  species. 
The  resemblance  was  not  however  sufficiently  close  to  admit  of  the 
fossil  being  referred  to  any  of  the  existing  native  genera  of  Raptorial 
Birds. 

"  The  breadth  of  the  proximal  end  of  the  coracoid  removed  the 
fossil  from  the  Owls  (Slriyid<v),  and  the  shaft  of  the  same  bone  was 
too  slender  for  the  Falconidw ;  the  femur  and  tibia  were  likewise 
relatively  weaker  than  in  most  of  our  Hawks  or  Buzzards.  But  in 
the  small  Turkey -Vulture  (Cathartcs  Aura),  besides  the  same  general 
form  of  the  bones,  so  far  as  they  exist  in  the  fossil,  there  is  the  same 
degree  of  development,  and  the  same  direction  of  the  intermuscular 
ridge  on  the  under  surface  of  tho  sternum,  which  divided  the  origins 
of  the  first  and  second  pectoral  muscles.  The  outer  angle  of  the 
proximal  end  of  the  coracoid  is  produced  in  the  same  degree  and 
form,  and  a  similar  intermuscular  ridge  is  present  on  the  anterior  and 
towards  the  outer  part  of  the  coracoid. 

"  The  preserved  extremities  of  the  femur  and  tibia  have  the  same 
conformation  and  nearly  the  same  relative  size  in  the  fossil  as  in  the 
existing  Cathartes.  In  this  genus  nevertheless  there  is  a  deeper 
depression  on  the  outer  surface  of  the  sternum  external  to  the  coracoid 
groove  than  in  the  fossil ;  but  this  difference  is  less  marked  in  some 
of  the  large  Vulttiridcu.  The  vertebra,  the  shaft  of  the  coracoid,  and 
the  preserved  portions  of  the  sternal  ribs  are  relatively  more  slender. 
The  fossil  moreover  iudicates  a  smaller  species  of  bird  than  is  known 
amongst  the  existing  Vulturidce. 

"  The  anterior  or  inner  wall  of  the  coracoid  groove  is  broader,  the 
anterior  angular  process  narrower,  and  the  body  of  the  sternum  more 
convex  than  in  the  Heron  or  Bittern ;  and  the  proximal  end  of  the 
coracoid  has  a  different  form  in  the  fossil.  In  the  Sea-Gull  the  keel 
rises  from  a  more  curved  surface  of  the  sternum  than  in  the  fossil ; 
the  inner  wall  of  the  coracoid  groove  is  broader  ;  and  the  outer  angle 
of  the  sternal  end  of  the  coracoid  has  a  different  form  and  position. 

"  I  regret  that  I  have  not  yet  had  the  opportunity  of  comparing 
with  this  interesting  specimen  the  skeleton  of  the  small  European 
Neophron  ( Vultur  Percnopterus),  but  in  the  meanwhile  I  deem  it  best 
to  retain  the  sub-generic  distinctive  appellation  originally  proposed 
for  the  Eocene  species  of  bird  represented  by  the  present  very  remark- 
able Hunterian  fossil." 

Professor  Owen  proposes  to  call  the  species  Litkornis  vulturinus,  the 
Vulture-like  Lithornis. 

LITHOSPERMUM  (from  \i6os,  a  stone,  and  avepua,  a  seed,  in 
reference  to  the  hard  seeds  or  nuts),  a  genus  of  Plants  belonging  to 
the  natural  order  Boraginacece.  It  has  a  deeply-cut  calyx  in  five  seg- 
ments, a  funnel-shaped  corolla,  with  a  naked  or  minutely  5-scaled 
throat.  The  filaments  are  very  short ;  the  stamens  included  in  the 
tube.  The  nuts  are  smooth  or  tubercular,  stony,  and  attached  by 
their  truncate  flat  base  to  the  bottom  of  the  calyx. 

L.  officinale  (Gromwell),  has  an  erect  much-branched  stem,  lanceolate 
acute  veined  leaves,  with  tubercles  and  adpre3sed  bristles  above,  hairy 


beneath ;  the  throat  of  the  corolla  has  minute  scales  within,  and  in 
of  a  pale  yellow  or  greenish  colour.  The  nuts  are  white,  shining,  and 
very  hard,  two  or  three  ripening  in  each  calyx.  They  were  esteemed 
in  ancient  times  as  an  infallible  lithonthriptic ;  their  virtues  in  this 
respect  are  however  entirely  imaginary.  This  species  is  a  native  of 
Europe,  Asia,  and  North  America.  It  is  found  in  dry  and  stony 
places  in  Great  Britain,  but  sparingly. 

L.  purpureo-carulcum,  has  herbaceous  stems,  the  barren  ones  pros- 
trate and  creeping,  the  others  erect.  The  leaves  are  lanceolate,  acute, 
and  scabrous,  of  a  dark-green,  with  revolute  margins.  The  flowers 
are  showy  and  large,  at  first  red,  and  afterwards  of  a  bright  blue. 
The  nuts  are  white,  highly  polished,  and  hispid.  This  species  has  no 
scales  in  the  throat  of  the  corolla,  but  merely  five  longitudinal  downy 
folds.  It  is  a  native  of  Middle  and  South  Europe,  of  the  Caucasus  iu 
woody  mountain  places,  and  of  England  and  Wales  in  chalky  soil. 

L.  arvense,  Bastard  Alkanet,  or  Corn  Grumwell,  has  an  erect  branched 
stem,  lanceolate  leaves,  rather  acute,  hairy,  and  subciliated ;  the  calyx 
a  little  shorter  than  the  corolla;  the  nuts  tubercular,  wrinkled, 
polished,  and  of  a  pale-brown.  The  throat  of  tho  corolla  is  destitute 
of  scales,  as  in  the  former  species.  The  flowers  are  white  and  small; 
the  root  of  a  bright  red,  communicating  its  colour  to  paper.  It  is  a 
native  of  Europe,  Asia,  Africa,  and  some  parts  of  North  America,  and 
is  found  plentifully  in  the  corn-fields  of  Great  Britain. 

L.  tinctorium,  has  herbaceous  procumbent  stems,  lanceolate  obtuse 
leaves,  hairy  calyces  a  little  shorter  than  the  tube  of  the  corolla.  The 
upper  leaves  are  half-clasping,  the  lower  ones  on  petioles.  The  flowers 
sessile  in  simple  or  conjugate  leafy  spikes;  they  are  of  a  fine  blue 
colour  with  a  white  throat.  It  is  a  native  of  Spain,  South  of  France, 
Italy,  and  Hungary,  in  sandy  sterile  places. 

L.  tenuijlorum  has  an  herbaceous  erect  branched  stem,  lanceolate 
obtuse  hairy  scabrous  leaves,  the  lower  ones  opposite ;  the  calyx  is 
shorter  than  the  tube  of  the  corolla,  conniving  when  bearing  fruit. 
It  is  a  native  of  Egypt  and  of  the  island  of  Cyprus,  and  has  the  habit 
of  L.  ai~vcnse,  but  is  much  smaller.  It  is  the  Ai66<nrfp(iov  of  Dioscorides 
(iii.  148),  and  the  Lithospcrmum  of  Pliny  (xxvii.  74).  L.  apulum  is  the 
tixopirioeiSi s  of  Dioscorides  (iv.  192). 

All  tho  species  of  LithoBpermum  are  noted  for  the  stony  hardness  of 
their  pericarps,  which  have  the  brittleness  and  lustre  of  porcelain. 
This  membrane  when  analysed  is  found  to  contain  nearly  60  per  cent, 
of  earthy  matter,  which  is  more  than  is  known  in  any  other  organised 
substance.  According  to  Spenner,  L.  officinale  is  the  only  true  Litho- 
spcrmum, none  of  the  other  species  having  a  crown  of  scales  in  the 
throat  of  the  corolla.  The  perennial  and  herbaceous  species  are  plants 
of  very  easy  culture,  requiring  hardly  any  care.  They  are  always 
propagated  by  seed,  which  may  be  sown  in  the  open  ground.  The 
annual  species  should  be  treated  as  greenhouse  plants,  and  the  shrubby 
kinds  may  be  grown  on  rockwork  or  on  wall-tops,  where  they  will 
maintain  themselves  if  allowed  to  scatter  their  seeds.  They  do  very 
well  in  pots  among  other  alpine  plants,  and  cuttings  of  them  may  be 
rooted  under  a  hand-glass.  In  general  they  are  however  short-lived 
and  apt  to  rot. 

(Don,  Dichlamydeous  Plants  ;  Babington,  Manual  of  British  Botany  ; 
Burnett,  Outlines  of  Botany.) 

LITHOSTROTION,  the  name  given  by  Lhwyd,  and  adopted  by 
Fleming,  to  some  fossil  '  Madrepores,'  as  the  Lamelliferous  Corals  are 
commonly  termed,  which  appear  confined  to  the  older  strata  (espe- 
cially Mountain  Limestone).  They  are  included  in  Cyathophyllum  of 
Goldfuss  by  Professor  Phillips  ('  Geology  of  Yorkshire,'  vol.  ii.),  and 
in  Columnaria  by  Blainville  ('  Actinologie,'  p.  350). 

LITHOTRYA.  [Cikripedia.] 

LITI'OPA,  a  genus  of  Pectinibranchiate  MoUusca,  established  by 
M.  Rang,  with  the  following  characters : — 

Animal  transparent,  spiral,  furnished  with  a  rather  short  and  narrow 
foot,  and  a  head  provided  with  two  elongated  conical  tentacles,  with 
the  eyes  at  their  external  base. 

Shell  not  thick,  horny,  with  a  slight  epidermis,  slightly  transparent ; 
conoid ;  the  whorls  of  the  spire  rather  rounded,  the  last  whorl  larger 
than  all  the  others  put  togethei-,  the  apex  pointed  and  furrowed  longi- 
tudinally ;  aperture  oval,  wider  anteriorly  than  it  is  posteriorly,  bordere 
disunited,  the  right  border  or  lip  uniting  itself  to  the  left,  without 
forming  a  very  distinct  notch,  but  only  a  deep  '  contour,'  in  the  place 
of  one  ;  left  lip  returning  inwards  (rentrant  en  dedans)  so  as  to  form 
a  projection  with  the  anterior  extremity  of  the  columella,  which  is 
rounded,  arched,  and  a  little  truncated  anteriorly.    No  operculum. 


Shell  of  Litiopti,  magnified. 

M.  Rang  places  this  form  between  Janthina  and  Phasianella,  and 
observes  that  the  habits  of  this  Pelagic  Mollusc  are  very  curious.  He 
states  that  he  had  many  years  ago  observed  the  shell,  but  time  had 
not  permitted  him  to  study  the  animal.  M.  Bellanger,  captain  in  the 
French  navy,  was  the  first  who  recognised  it,  but  that  gentleman 


177 


LITTORBLLA. 


LIVER. 


uufortunatoly  had  not  studied  its  external  organisation  ;  ho  observed 
however  the  singular  fact  that  this  animal,  which  lives  upon  floating 
plants,  quits  them  sometimes,  but  holds  itself  fixed  by  a  thread. 
[Limn/eaD/k]  M.  Hang  dissected  aomo  Specimens  preserved  inspirit 
of  wine  given  to  him  by  that  officer,  and  detected  some  small  glairy 
masses  which  appeared  to  M.  Hang  to  bo  attached  to  the  foot,  and 
which  were  easily  drawn  out,  to  considerable  length.  M.  Kan1;  looked 
in  vain  for  an  operculum,  the  absence  of  which  establishes  a  great  differ- 
ence between  this  genus  and  Phasianclla,  and  has  described  two  species, 
different  as  regards  the  shell,  but  with  apparently  similar  animals. 

M.  Rang  observes  that  tho  genus  Litiopa,  like  some  others,  proves 
that  it  is  not  possible  to  establish  divisions  founded  on  the  presence 
or  absence  of  nn  operculum. 

LITTORELLA,  a  genus  of  Plants  belonging  to  the  natural  order 
Plantaginacece.  It  is  monoecious  ;  the  male  flowers  stalked  ;  sepals  4  ; 
tube  of  the  corolla  cylindrical ;  limb  4-parted ;  stamens  hypogynous  ; 
filaments  very  long.  The  female  flowers  sessile ;  sepals  3  ;  corolla 
oblong,  narrowed  at  both  ends;  styles  long;  capsules  1-sceded. 

L.  lacustris,  has  white  flowers ;  the  fertile  flowers  sessile;  stalks  of 
the  male  flower  one  or  two  inches  long;  leaves  all  radical,  linear 
fleshy,  somewhat  channeled.    It  is  found  on  the  margin  of  lakes. 

LITTORINA.  [Littorinidj3.] 

LITTORINIDiE,  a  family  of  Gasteropodous  Mollusca  living  in  the 
sea  or  in  brackish  water.  The  animals  arc  bisexual ;  they  have  muzzle- 
shaped  heads  provided  with  tentacular  and  sessile  eyes.  Their  tongues 
are  long,  and  armed  with  transverse  bands  of  teeth,  each  row  consist- 
ing of  a  broad  and  hooked  central  denticle,  flanked  on  each  side  by 
three  oblong  hooked  laterals  or  uncini.  The  branchial  plume  is 
3ingle;  the  foot  has  a  distinct  linear  duplication  in  front,  and  a  groove 
along  the  sole.  The  form  and  appendages  of  the  operculigerous  lobe 
afford  important  generic  distinctions.  There  are  no  neck-lobes  or  lateral 
cirrhi.  The  mantle  exhibits  traces  of  a  rudimentary  canal,  or  respira- 
tory fold.  Members  of  this  group  inhabit  all  regions  of  the  sea,  but 
by  far  the  greater  number  live  near  the  shore,  and  a  very  considerable 
portion  of  them  are  found  between  tide-marks. 

Littorina. — The  species  have  turbinate  shells,  solid,  sub-conic,  or 
sub-globose,  with  a  short  spire ;  surface  smooth  or  spirally  grooved, 
protected  by  a  more  or  less  developed  epidermis ;  mouth  subcircular, 
peristome  entire,  outer  lip  sharp-edged,  columellar  lip  expanded, 
imperforate ;  operculum  pyriform,  corneous,  of  few  rapidly-increasing 
whorls  ;  the  spiral  nucleus  laterally  placed. 

The  animal  has  a  muzzle-shaped  head,  with  two  tentacula,  bearing 
the  eyes  on  bulgings  at  or  near  their  external  bases ;  no  neck-lobes  ; 
operculigerous  lobe  without  filamentary  processes ;  foot  rounded  at 
both  extremities,  grooved  below  for  the  two  posterior  thirds  of  its 
length  ;  branchial  plume  single.  They  all  live  strictly  between  tide- 
marks,  and  many  of  them  can  exist  without  inconvenience  in  localities 
where  the  sea  only  occasionally  sprinkles  them  with  its  spray. 

The  Littwinw,  or  Periwinkles,  to  call  them  by  their  popular  name, 
are  distributed  through  the  seas  of  all  climates.  Fossil  species  are 
enumerated  likewise  from  all  formations,  even  the  most  ancient,  but 
many  are  placed  in  this  genus  which  no  doubt  belong  elsewhere. 

L.  Neritoidcs  is  small,  smooth,  ovate,  conic,  usually  more  or  less 
black ;  whorls  much  shelving,  flattish,  or  merely  convex  ;  spire  short 
but  acute ;  mouth  angularly  contracted  posteriorly ;  outer  edge  of  the 
pillar-lip  but  little  if  at  all  concave  ;  throat  very  dark.  The  shell  is 
found  on  the  very  edge  of  tide-marks,  and  often  at  considerable  dis- 
tances above  it,  where  only  the  dash  of  the  spray  can  moisten  it  with 
sea-water.  It  is  common  on  our  rocky  shores  all  round  Britain  and 
Ireland,  and  is  distributed  all  round  the  coasts  of  Europe,  and  extends 
through  the  Mediterranean. 

L.  littorca  is  solid,  not  smooth,  yet  rarely  ridged ;  whorls  not 
rounded,  but  more  or  less  flattened ;  base  and  pillar  not  so  produced, 
and  aperture  not  so  filled  up  anteriorly,  as  in  L.  rudis;  outer  lip  joining 
the  body  at  an  acute  angle,  and  more  arched  below  than  above ;  pillar- 
lip  not  peculiarly  broad,  usually  white,  its  inner  edge  for  the  most  part 
well  arcuated.  This  is  pre-eminently  the  Periwinkle  of  our  shores,  a 
name  said  to  be  a  corruption  of  '  petty-winkle.'  In  Suffolk  they  are 
called  '  Pinpatches.'  Great  quantities  are  sold  in  London,  and  eaten 
on  many  parts  of  our  coast,  after  being  boiled,  when  the  animal  is 
extracted  by  means  of  a  pin.  This  is  a  poor  man's  delicacy,  but  by  no 
means  to  be  despised.  It  inhabits  the  third  sub-region  of  the  littoral 
zone  or  belt,  between  tide-marks,  that  of  which  Fucus  articulatus  and 
F.  nodosus  are  the  characteristic  plants,  and  is  found  in  every  district 
along  our  shores. 

L,  rudis  is  solid,  rarely  ridged  ;  whorls  rounded ;  spire  acute,  more 
or  less  short  ;  mouth  small,  more  or  less  rounded,  not  contracted 
above,  but  lessened  at  the  base  by  the  broad  confluence  of  the  pillar 
and  outer  lip,  which  latter  is  rather  more  arched  above  than  below, 
aud  joins  the  body  at  nearly  right  angles;  base  generally  a  little 
produced.  This  strong  shell  closely  resembles  the  preceding,  but 
does  not  attain  to  its  size,  and  chiefly  differs  from  it  in  the  roundness 
of  its  well-defined  proportions.  The  colour  ranges  from  yellowish- 
white  to  orange,  and  is  either  uniform  or  banded  with  about  two  or 
three  zones  of  liver-colour  or  chocolate,  of  which  one  at  least  is  broad. 
The  animal  differs  from  that  of  the  preceding  species  in  being  of  a 
lighter  hue,  with  the  exception  of  the  head,  which  is  more  uniformly 
dusky.    It  is  found  almost  everywhere  on  stony  and  rocky  shores, 


often  in  considerable  numbers,  though  not  strictly  gregarious.  It 
inhabits  the  first  and  second  sub-regions  of  the  littoral  zone;  those 
of  Fucus  canal  iculat  us  and  Lichina,  usually  below  the  next  species, 
aud  always  within  the  reach  of  the  tide.  Its  continental  range  fl  like 
lhat  of  Littoral. 

L.  litloridis  is  semi  globose,  solid,  smooth,  or  at  most  striolate,  tho 
general  surface  flattish ;  body  bluntly  subangulatcd  above,  peaked 
below  in  tlx;  young ;  spiro  remarkably  depressed,  its  whorls  not 
rounded;  pillar-lip  decidedly  broad.  The  animal  is  usually  of  a 
bright-yellow  colour;  but  occasionally,  as  in  a  specimen  taken  in  tho 
Isle  of  Man,  is  tinged  witli  dusky,  and  has  tho  tentacula  and  muzzlo 
nearly  jet  black.  This  species  is  abundant  all  round  the  British  and 
Irish  coasts,  living  on  Faci  between  the  tide-mark,  but  more  especially 
inhabiting  the  third  sub-region  of  tho  littoral  zone,  that  of  Fucus 
scrratus,  where  it  is  found  in  company  with  Trochus  cinera.ius.  Jt 
ranges  along  the  shores  of  tho  Northern  and  Celtic  provinces  on  tho 
European  side  of  the  Atlantic. 

Messrs.  Forbes  and  Hanlcy  admit  the  following  additional  species 
in  their  '  British  Mollusca': — L.  fabalis  and  L.  palliala.  L.  pntuln, 
L.  lenebrosa,  and  L.  saxalilis  they  are  disposed  to  regard  as  L.  rudis. 

The  other  British  genera  of  this  family  are — Lacuna,  of  which  thcro 
are  the  following  species  : — L.  paUidula,  L.  puteolus,  L.  vincta,  and  L. 
crass ior ;  Assiminea,  including  two  species,  A.  Grayana  and  A.  littorca; 
Rissoa  [Rissoa];  Jeffrcysia  [Jekfrhysia]  ;  and  Sbtnea  [Skenea]. 

LITUITES,  a  group  of  Fossil  Cephalopoda,  confined  to  the  strata  of 
the  Silurian  and  older  systems.  The  shell  is  partly  straight  and 
partly  convoluted,  nearly  as  in  Spirula  (Lam.). 

LIVER.  The  liver  is  the  secreting  organ  or  gland  by  which  the 
bile  is  formed.  Its  existence  has  been  traced  very  low  in  the  scale  of 
animals ;  and  parts  supposed  to  possess  an  analogous  function  have 
been  found  in  insects,  but  their  nature  is  at  present  a  disputed  question. 
The  differences  in  regard  to  size,  form,  and  colour,  which  the  liver 
presents  in  the  higher  animals  (Mammalia,  Birds,  Reptiles,  Atrqihibiu, 
and  Fishes),  are  of  no  great  importance. 

In  man  the  liver  is  a  large  solid  viscus,  of  a  reddish-brown  or 
mottled  red  aud  yellow  colour,  situated  immediately  beneath  the 
diaphragm,  in  the  right  hypochondriac  and  partly  iu  the  epigastric 
region  of  the  abdomen.  [Abdomen.]  When  enlarged,  it  can  be  felt 
by  the  hand  applied  below  the  ribs  on  the  right  side.  It  is  flattened 
in  the  vertical  direction,  is  thinner  at  its  anterior  than  at  its  posterior 
border,  and  its  outline,  when  viewed  from  above,  is  irregularly  ovoid. 
The  upper  surface,  which  is  convex,  is  applied  to  the  diaphragm  ;  the 
lower,  which  is  irregularly  concave,  lies  above  and  in  contact  with  the 
stomach,  large  intestine,  and  right  kidney,  has  attached  to  it  the  gall- 
bladder, and  presents  two  deep  furrows,  which  divide  it  into  several 
compartments,  termed  by  anatomists  lobes.  Of  the  furrows,  one 
running  from  before  backwards  (the  longitudinal  fissure)  transmitted, 
during  uterine  life,  the  vessel  which  conveyed  the  blood  from  the 
placenta  to  the  heart  of  the  fectus ;  it  afterwards  contains  merely  the 
cord-like  remains  of  that  vessel,  now  impervious  in  the  greater  part  of 
its  extent.  The  second  furrow,  in  the  under  surface  of  the  liver,  is 
called  the  transverse  fissure,  since  it  crosses  the  former  at  right  angles, 
lying  however  chiefly  to  its  right  side ;  it  serves  to  allow  the  entrance 
of  blood-vessels  and  nerves  to  the  liver  and  the  exit  of  the  bile-ducts. 
Like  other  viscera  of  the  abdomen,  the  liver  receives  an  investment 
from  the  lining  membrane  of  that  cavity,  the  peritoneum,  which,  being 
reflected  from  it  at  different  points,  forms  broad  bands  connecting  the 
liver  with  surrounding  parts. 

The  substance  of  glands  generally  is  constituted  of  minute  ramified 
or  convoluted  canals,  closed  at  their  radical  extremity,  and  communi- 
cating only  with  the  principal  duct,  by  which  the  secretion  is  conveyed 
away,  and  of  a  great  number  of  blood-vessels  which  surround  the 
above-mentioned  canals  in  their  whole  extent,  and  afford  the  com- 
ponent matters  of  the  secretion  ;  these  matters  find  their  way  into  the 
interior  of  the  glandular  canals,  not  by  distinct  openings  from  the 
blood-vessels,  but  by  transudation  through  their  walls.  In  the  human 
subject  all  other  glands  than  the  liver  receive  one  kind  of  blood  only, 
namely,  arterial  blood,  from  which  the  components  of  the  secretion 
are  derived,  aud  the  organ  at  the  same  time  nourished,  and  the  only 
veins  are  those  which  convey  away  the  same  blood  after  it  is  rendered 
venous  by  the  changes  it  undergoes  in  the  gland.  But  the  liver,  like 
the  lungs  in  man  and  the  kidneys  also  in  some  animals,  receives  two 
kinds  of  blood — arterial  blood  in  small  quantity,  destined  principally 
for  the  nourishment  of  the  gland,  and  venous  blood  in  much  larger 
quantity,  from  which  the  bile  is  principally  formed.  The  vessel 
which  brings  the  arterial  blood,  the  hepatic  artery,  is  small,  and  comes 
off  the  aorta  [Aorta],  together  with  the  arteries  supplying  the  stomach, 
spleen,  duodenum,  and  omentum.  The  venous  blood  is  brought  by 
the  portal  vein,  a  large  vessel  resulting  from  the  union  of  all  the  veins 
returning  the  blood  from  the  spleen,  omentum,  pancreas,  and  gall- 
bladder, and  from  the  viscera  directly  engaged  in  the  function  of 
digestion,  namely,  the  stomach  and  intestines.  The  hepatic  artery 
and  portal  vein  enter  the  liver  at  the  transverse  fissure  or  furrow  of 
its  inferior  surface,  where  the  bile-duct  issues,  and  ramify  together 
with  the  branches  of  that  duct  through  the  substance  of  the  organ. 
After  the  materials  for  the  nutrition  of  the  liver  itself,  and  for  the 
secretion  of  the  bile,  have  been  derived  from  the  blood  of  the  two  sets 
of  vessels  already  mentioned,  it  is  returned  to  the  general  circulation 
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by  a  third  set,  the  hepatic  veins,  which  issue  from  the  liver  at  its  poste- 
rior border,  and  immediately  enter  the  inferior  vena  cava  near  the  heart. 

The  ultimate  arrangement  of  these  different  blood-vessels  in  the 
liver  is  very  peculiar  :  it  was  first  accurately  described  by  Mr.  Kiernan. 
When  the  substance  of  the  liver  is  torn,  it  is  seen  to  be  composed  of 
innumerable  granules  of  about  the  size  of  a  pin's  head ;  each  of  these 
contains  the  elements  of  a  liver.  They  are  connected  most  intimately 
with  the  branches  of  the  hepatic  vein,  a  small  twig  of  which  is  con- 
tained in  the  interior  of  each,  while  on  their  exterior  surface  and  in 
their  interstices  run  branches  of  the  portal  vein,  hepatic  artery,  and 
bile-duct.  The  mass  of  each  granule  or  lobule  is  constituted  in  great 
part  of  a  close  network  of  capillary  blood-vessels,  which  communicate 
on  the  exterior  with  the  small  branches  of  the  portal,  and  ou  the 
interior  with  the  twig  of  the  hepatic  vein.  The  blood  brought  by  the 
portal  vein  therefore  is  poured  into  the  capillary  network  of  each 
granule  or  lobule  of  the  liver,  and,  after  yielding  in  it  the  constituents 
of  the  bile,  is  received  into  the  brandies  of  the  hepatic  vein,  whence 
it  is  transmitted  to  the  general  vascular  system.  The  branches  of  the 
hepatic  artery  soon  become  very  minute  on  the  exterior  of  the  lobules, 
and  few  can  be  traced  into  their  interior;  it  is  probable  that,  after 
having  nourished  the  coats  of  the  vessels  and  ducts,  and  other  tissues 
of  the  liver,  the  blood  of  the  hepatic  artery  is  poured  into  the  minute 
network  formed  by  the  ultimate  division  of  the  portal  vein,  and  con- 
tributes with  the  blood  of  that  vein  to  yield  the  constituents  of 
the  bile. 

The  form  and  disposition  in  the  liver,  of  the  primitive  radicles  of 
the  secreting  canals  or  bile-ducts,  have  been  the  subject  of  much  dis- 
cussion. Dr.  Haudfield  Jones,  in  a  paper  in  the  '  Philosophical 
Transactions,'  arrives  at  the  following  conclusions  : — 

"  The  liver  in  all  vertebrate  animals  may  be  regarded  as  consisting 
of  a  secretory  parenchyma  and  of  excretory  ducts.  The  size  of  the 
excretory  apparatus  bears  only  a  small  proportion  to  that  of  the 
secretory. 

"  These  two  portions  of  the  liver  are  not  continuous  with  one 
another,  but  are  disposed  simply  in  a  relation  of  juxtaposition. 

"  The  action  of  the  liver  seems  to  consist  in  the  transmission  of  bile 
as  it  is  formed  from  cell  to  cell,  till  it  arrives  in  the  neighbourhood 
of  the  excretory  duct,  by  which  it  is  absorbed.  This  action  is  pro- 
bably slow  and  very  liable  to  be  interfered  with,  contrasting  remarkably 
with  that  of  the  kidney,  where  a  particular  apparatus  is  added  to  insure 
completeness  and  rapidity  of  action.  The  secretion  of  the  hepatic 
cells  is  very  liable  to  be  retained  within  the  gland,  either  in  the  cells 
or  in  a  free  state.  This  circumstance,  as  well  as  its  structural  rela- 
tions, seems  to  point  out  the  liver  as  approximating  to  the  class  of 
ductless  glands. 

"  For  the  same  reason  it  is  highly  probable  that  a  part  of  the 
secretion  of  the  cells  is  directly  absorbed  into  the  blood  which  traverses 
the  lobules." 

From  an  extensive  series  of  researches  in  all  classes  of  Vcrtchrata, 
Dr.  H.  Jones  comes  to  the  conclusion  that  the  excretory  system  of  the 
liver  always  terminates  in  closed  tubes.  He  describes  the  ducts  of 
the  sheep's  liver,  which  in  all  essential  particulars  agrees  with  that  of 
man  and  the  pig,  as  follows : — 

"  In  the  minutest  branches  (of  the  biliary  ducts),  which  seem  to  be 
approaching  their  termination,  and  which  can  sometimes  be  examined 
and  isolated  in  the  most  satisfactory  manner,  the  epithelial  particles 
are  remarkably  modified  ;  they  can  scarcely  be  said  to  exist  as  sepa- 
rate individuals,  but  rather  their  nuclei,  which  are  often  large  and 
distinct,  are  set  close  together  in  a  subgranular  or  homogeneous  basis- 
substance.  In  ducts  where  this  condition  of  epithelium  exists  there  is 
seldom  any  distinct  trace  of  basement-membrane,  the  margin,  though 
sufficiently  even,  yet  exhibiting  the  bulging  outlines  of  the  component 
nuclei;  still  less  is  there  any  proper  fibrous  coat,  though  the  ducts 
may  be  more  or  less  involved  in  the  filamentary  expansions  of  the 
capsule  of  Glissou.  Ducts  of  this  character  have  usually  a  diameter 
of  about  1-1 000th  of  an  inch;  they  can  sometimes  be  followed  for  a 
considerable  distance  without  being  seen  to  give  off  any  branches,  or 
to  diminish  much  in  calibre.  Their  mode  of  terminating  is  various  : 
several  have  been  distinctly  seen  to  terminate  by  rounded  and  closed 
extremities,  which  have  nearly  the  same  diameter  as  the  duct  itself ; 
others  seem  to  lose  their  tubular  character,  their  nuclei  become  less 
closely  set  together,  and  the  uniting  substance  more  faintly  granular 
and  indefinite ;  the  duct  in  short  gradually  ceases,  losing  all  determi- 
rate  structure.  In  some  of  rather  minute  size,  l-3000th  to  l-2000th  of 
an  inch  in  diameter,  the  exterior  form  remains  distinct,  but  the  canal 
is  almost  obliterated  by  the  close  approximation  of  the  nuclei  of  the 
opposite  walls.  These  structures  now  described  I  believe  to  be  truly 
the  terminal  branches  of  the  hepatic  duct,  from  which  they  certainly 
originate.  They  seem  gradually  to  lay  aside  the  several  component 
tissues  of  the  large  ducts,  the  fibrous  coat  blending  with  the  ramifi- 
cations of  Glisson's  capsule,  the  basement-membrane  imperceptibly 
ceasing,  and  the  epithelium  becoming  resolved  at  last  into  its  simple 
fundamental  nuclei." 

It  is  important  to  remark  that  in  a  dog  Dr.  H,  Jones  found  biliary 
matter  in  the  interlobular  fissures.  From  the  fact  that  in  the  contents 
of  the  hepatic  ducts  of  man  and  the  sheep,  extracted  by  means  of  a 
forceps  and  without  injuring  the  organ,  hepatic  cells  may  be  detected, 
Mr.  Wharton  Jones  ('  Phil.  Trans.,'  1848)  draws  the  conclusion  that 


the  hepatic  cells  are  endogenous  cells,  answering  to  the  epithelium  of 
other  glands. 

The  view  taken  by  Dr.  H.  Jones  that  the  liver  is  essentially  of  the 
same  order  as  the  '  ductless '  glands,  and  should  be  placed  in  the  same 
catcgoiy  as  the  Peyerian  follicles,  spleen,  &c,  is  probably  correct. 
In  fact,  startling  as  this  view  may  at  first  appear,  a  very  clear 
transition  between  the  Peyerian  follicles,  &c,  and  the  liver  is  afforded 
by  the  tonsils,  which  on  the  one  hand  are  identical  with  Peyer's 
follicles,  in  so  far  as  they  are  solid  vascular  networks  whose  meshes 
are  filled  by  a  morphologically  indifferent  tissue ;  while  on  the  other 
hand,  without  differing  from  the  liver  in  this  respect,  they  resemble  it 
in  having  these  elements  arranged  around  diverticula  of  the  intestinal 
mucous  membrane. 

The  biliary  canals,  reduced  in  number  by  successive  re-union  to  two 
tubes,  one  from  the  right,  the  other  from  the  left  lobe  of  the  liver, 
issue  at  the  transverse  fissure  of  its  under  surface,  there  soon  unite, 
and  form  one  main  trunk,  the  hepatic  duct.  After  running  a  short 
distance,  together  with  the  portal  vein,  hepatic  artery,  and  nerves,  in 
a  quantity  of  dense  cellular  tissue  inclosed  within  the  fold  of  the 
peritoneum  that  connects  the  liver  with  the  stomach,  the  lesser 
omentum  [Peritoneum],  the  hepatic  duct  meets  and  unites  with  the 
duct  of  the  gall-bladder,  or  cystic  duct.  The  tube  resulting  from  the 
junction  of  the  hepatic  with  the  cystic  duct  is  called  the  Ductus 
Communis  Choledochus :  it  is  about  3i  inches  in  length,  and  termi- 
nates by  opening,  together  with  the  duct  of  the  pancreas,  into  tl:o 
portion  of  the  intestine  named  Duodenum,  at  the  distance  of  a  few 
inches  from  the  stomach. 

The  Gall-Bladder  is  a  pyriform  membranous  sac,  lodged  in  a  shallow 
depression  at  the  inferior  surface  of  the  liver,  which  communicates, 
as  we  have  stated,  with  the  excretory  duct  of  the  liver,  by  means  of 
a  tube  called  the  Cystic  Duct.  At  times,  when  a  supply  of  bile  is  not 
required  in  the  intestinal  canal — for  instance,  during  fasting — the  bile 
flowing  from  the  liver  is  impeded  in  its  progress  through  the  ductus 
communis  choledochus  into  the  intestine,  and  is  consequently  obliged 
to  regurgitate  through  the  cystic  duct  into  the  gall-bladder,  which 
serves  as  a  temporary  reservoir  for  the  secretion,  discharging  it  again 
when  the  presence  of  bile  is  required  in  the  intestine  to  aid  the 
digestive  process.  At  the  neck  of  the  gall-bladder,  close  to  its  termi- 
nation in  the  cystic  duct,  the  lining  membrane  forms  a  spiral  fold, 
which  seems  destined  to  retard  the  flow  of  the  bile  from  the  reservoir. 
The  gall-bladder  is  not  constantly  present ;  the  animals  in  which  it 
does  not  exist  are  for  the  most  part,  though  not  universally,  herbivo- 
rous, and  such  in  which  digestion  is  constantly  going  on,  and  a 
reservoir  for  bile  consequently  not  required.  But  many  herbivorous 
animals  have  a  gall-bladder  ;  and  sometimes,  where  it  is  absent,  the 
bile-duct  presents  a  considerable  dilatation  of  its  cavity  near  the 
intestine :  such  is  the  case,  for  example,  in  the  horse  and  elephant. 

The  functions  of  the  liver  are  important.  The  analysis  of  the  fluid 
which  it  secretes  shows  that  it  frees  the  blood  from  an  excess  of 
matters  composed  of  carbon  and  hydrogen ;  and  by  this  means,  and 
probably  also  by  effecting  some  changes  in  the  matters  which  have 
been  added  to  the  blood  during  its  circulation  through  the  viscera  of 
the  abdomen,  the  liver  assists  in  preparing  that  fluid  for  the  nutrition 
of  the  body.  The  bile  seems  also  to  have  a  direct  influence  in  the 
formation  of  the  chyle,  the  nutritive  fluid  derived  from  the  food ;  and 
some  of  its  ingredients  serve  as  a  natural  stimulus  of  the  peristaltic 
action  of  the  intestines.  [Bile.] 

The  liver  is  developed  upon  the  same  plan  as  the  other  glands. 

According  to  the  latest  observations,  particularly  of  Bischoff  and 
Remak,  the  development  of  the  liver  may  be  thus  best  understood  : — 
"  The  primary  rudiment  of  the  liver,  which  appears  at  a  very  early 
period  (about  the  55th  to  the  58th  hour  in  the  chick  ;  in  Mammals 
after  the  Wolffian  bodies  and  the  allantois),  consists  of  two  masses  of 
cells,  an  external,  proceeding  from  the  fibrous  membrane  of  the 
intestine,  and  an  internal  epithelial,  which  at  first  form  a  simple  and 
afterwards  a  dichotomously-divided  sac.  Solid  processes,  the  hepatic 
cylinders  of  Remak,  are  now  developed  from  the  epithelial  lamina, 
which,  as  in  the  intestine,  consists  at  first  of  round  cells,  probably  in 
many  layers,  by  the  multiplication  of  its  cells,  and  extend  into  the 
outer  lamina,  branching  out  and  anastomosing,  while  at  the  same  time 
the  cells  of  the  outer  lamina  included  in  the  meshes  of  this  net-work 
multiply  and  become  successively  changed  into  vessels,  nerves,  con- 
nective tissue,  &c.  The  difficulty  is  to  say  how  this  peculiar  reticulated 
parenchyma  of  cells  and  rudimentary  vessels  becomes  ultimately 
arranged  as  we  know  it  to  be.  In  the  first  place,  as  regards  the 
hepatic-cell  net-work,  to  which  by  a  continual  new  development  of 
cells  fresh  processes  are  added,  which  unite  into  new  networks,  so 
that  the  hepatic-cell  net-work  of  the  adult  liver  is  the  direct  progeny 
of  the  original  reticulation.  More  detailed  information  concerning 
the  separate  steps  of  the  formation  of  the  hepatic-cell  net-work  is  at 
present  wanting ;  yet  from  what  is  known  it  would  appear  to  take  place 
in  somewhat  different  modes.  Sometimes,  in  the  subsequent  stages, 
free  cylindrical  processes  of  the  hepatic-cell  net- work  do  not  exist  to  any 
extent;  but  it  would  appear  to  increase  by  the  continual  addition  of  new 
meshes  at  its  edges,  perhaps  also  by  the  constant  elongation  of  the  exist- 
ing columns  of  hepatic  cells  and  the  development  of  fresh  anastomoses 
between  them ;  this  is,  if  I  have  observed  rightly,  the  case  in  man,  where 
even  in  the  seventh  week  I  did  not  succeed  in  clearly  distinguishing  free 
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hepatic  column*.  At  other  times  freo  terminations  of  the  hepatic 
columns  are  apparently  developed  for  a  considerable  period,  perhaps 
until  the  whole  organ  has  nearly  arrived  at  perfection,  their  formation 
appearing  to  precede  by  sometime  that  of  now  anastomoses,  as  is  the 
case  in  tho  chick  and  other  birds,  and,  according  to  J.  Midler,  in  a 
few  mammals ;  in  the  latter  of  winch,  according  to  Midler's  figures, 
tho  hepatic  columns  aro  grouped  in  lobes.  Theso  froo  superficial 
hepatic  columns  may  perhaps  throw  some  light  upon  the  meaning  of 
Weber's  and  Krause's  statements  respecting  tho  biliary  ducts  with 
coecal  ends  upon  tho  surface  of  the  liver.  With  regard  to  tho  biliary 
ducts  they  are  nothing  but  secondary  excavations  of  a  part  of  the 
primarily  solid  hepatic  columns  and  of  tho  larger  internal  tracts,  which 
border  upon  the  original  epithelial  diverticulum,  and  which  all  con- 
sist of  many  series  of  cells.  Tho  excavation  commences  in  the 
common  biliary  duct,  proceeds  towards  its  branches,  aud  must  bo  con- 
sidered to  take  placo  exactly  as  in  other  glands,  namely,  either  by 
solution  of  tho  inner  colls  of  the  rudimentary  structures,  or  by  the 
excretion  of  a  fluid  between  them,  and  the  consequent  production  of  a 
cavity.  In  this  mode  of  regarding  the  matter,  there  is  only  one  point 
for  consideration,  namely,  that  according  to  Itemak  all  tho  hepatic 
columns,  even  the  largest,  form  anastomoses,  whilst,  as  is  well  known, 
the  biliary  ducts  ramify  without  anastomosing.  The  only  solution  of 
this  difficulty  consists  in  assuming  that  the  anastomoses  of  the  primary 
largest  hepatic  columns  do  not  continue  in  the  course  of  the  further 
development,  but  that  they  are  re-absorbed,  a  process  which  has 
its  analogue  in  many  phenomena  of  fcctal  growth.  In  man  alone 
might  we  find  an  exception,  for  it  seems  that  the  anastomoses  of  the 
right  and  left  hepatic  duct,  in  the  fossa  hepatis,  described  by  E.  H. 
Weber,  are  perfectly  well  explained  by  Remak's  observations,  aud 
are  simply  the  embryonic  anastomoses  of  the  rudiments  of  these 
canals,  which  have  attained  to  some  though  no  very  great  develop- 
ment. The  mode  of  origin  of  the  fibrous  membranes  of  tho  biliary 
ducts  becomes  readily  comprehensible,  if  we  reflect  how  the  net-works 
of  hepatic  columns  aud  the  fibrous  layers  of  the  liver  interdigitate ; 
bo  that  layers  of  connective  tissue,  &c,  might  be  readily  formed 
around  the  hepatic  cylinders  from  those  elements  of  the  fibrous  layer 
which  are  nearest  to  them.  The  further  development  of  the  vessels, 
nerves,  &e,  presents  no  difficulties,  taking  place  in  the  same  way  as 
in  other  organs.  The  gall-bladder  in  the  chick,  according  to  Remak, 
is  a  process  at  first  solid,  of  one  hepatic  duet,  which  subsequently 
becomes  hollow  and  rapidly  increases  in  size.  I  saw  the  folds  of  its 
mucous  membrane  as  early  as  in  the  fifth  month  in  a  human  fcetus. 
The  investigation  of  the  liver  is  best  undertaken  in  the  pig,  in  which 
animal  the  distinct  demarcation  of  the  lobules  greatly  facilitates  the 
comprehension  of  the  relations  of  the  secreting  parenchyma  to  the 
vessels  and  hepatic  ducts.  The  hepatic  cells  may  be  isolated  with 
the  greatest  ease  iu  all  auimals,  either  singly  in  series  or  in  reticulated 
fragments;  but  to  comprehend  rightly  their  collective  arrangement,  no 
better  means  exist  than  the  making  of  fine  sections  in  a  fresh  liver  with 
the  double  kuife,  for  which  sections  made  off  hand  with  a  razor,  even 
in  a  liver  previously  hardened  in  alcohol,  pyroligneous  acid,  chromic 
acid,  &c,  are  by  no  means  sufficient  substitutes.  We  do  not  mean  to 
say  that  the  hepatic  cell  net-work  cannot  be  seen  at  all  in  this  manner, 
for  it  is  visible  even  in  opaque  sections  of  liver  by  reflected  light,  but 
merely  that  no  complete  view  can  thus  be  obtained.  The  finest 
hepatic  ducts  are  not  readily  found,  though  a  careful  search  in  nearly 
all  sections,  which  include  many  lobules,  will  almost  certainly  detect 
scattered  fragments  of  them,  readily  distinguishable  by  their  small 
polygonal  cells,  at  the  edges  of  the  lobules,  and  long  examinations 
may  perhaps  eventually  discover  such  a  fragment  in  connection  with 
the  hepatic  cell  net-work,  which  however  I  have  not  yet  succeeded  in 
doing.  The  coarser  biliary  ducts  present  no  difficulties.  Their  glands 
are  seen  readily,  partly  with  the  naked  eye,  partly  by  the  use  of  dilute 
caustic  soda.  Weber's  anastomoses  of  the  two  hepatic  ducts  in  the 
fossa  transversa  are  visible  in  good  injections.  The  vasa  aberrantia  in 
the  left  triangular  ligament  and  iu  other  localities  are  readily  per- 
ceived even  without  injection  on  the  addition  of  acetic  acid  or  of 
caustic  soda.  The  nerves  and  lymphatics  of  the  liver  ai'e,  except  their 
finest  portions,  easily  seen  in  man.  The  blood-vessels  require  good 
injections,  for  which  purpose,  iu  the  human  subject,  I  especially 
recommend  children's  livers,  iu  which  the  distribution  of  the  arteria 
hepatica  in  the  serous  coat,  on  the  vessels,  &c,  is  beautifully  distinct. 
The  capillary  net-work  of  the  lobes  may  readily  be  filled  with  fine 
injection,  and  a  series  of  excellent  preparations  of  this  kind  by  various 
masters  of  the  art  are  everywhere  to  be  met  with." 

(Valentin,  Text-Booh  of  Physiology  ;  Carpenter,  Manual  of  H"<man 
Physiology  ;  Kolliker,  Manual  of  Human  Histology.) 

LIZARD.  [Sauiua.] 

LIZARD-SEEKER,  a  name  given  to  the  Bpecies  of  Saurothcra,  a 
genus  of  Birds.  [Cuculidje.] 

LLAMA  (Auchcnia  of  Illiger ;  Lama  of  Cuvier  and  others),  the 
generic  name  for  that  form  of  the  Camclida:  which  is  confined  to  the 
New  World.    Dentition  :— 

Incisors.  -  :  Canines,  1—1 ;  Molars,  5~5  =  30. 
6  1—1  i—i 

The  difference  between  the  dentition  of  the  two  sub-families  of 
Camdido?,  Camelus  and  Auchcnia,  appears  to  consist  mainly  in  the 
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absence  of  the  two  small  pointed  teeth,  winch  are  found  in  the  interval 
or  1  bar'  between  the  canines  and  the  molar*)  in  the  Camel*,  from  tho 
jaws  of  tho  Llamas.  Tims  the  Llama:)  have  four  fabo  molar*),  ii«  they 
may  bo  termed,  less  than  tho  Camels.  Iu  other  respects  the  dentition 
of  the  ono  is,  as  nearly  as  may  be,  tho  dentition  of  tho  other.  Tho 
following  cut  exhibits  tho  dental  arrangement  of  the  Dromedary,  and 
will  convoy  a  sufficiently  accurate  idea  of  the  same  parts  in  the  Llamas, 
if  tho  spectator  will  suppose  tho  absence  of  tho  four  teeth  above 
mentioned.  Tho  difference  was  considered  by  F.  Cuvier  to  be  of 
such  small  importance  that  he  has  not  considered  it  necessary  to  give 
a  figuro  of  the  dentition  of  Auchcnia. 


Teeth  of  Dromedary.    F.  Cuvier. 


Baron  Cuvier  observes,  that  the  Camels  aud  Llama3  differ  in  many 
points  from  the  Horned  Ruminants.  Considered  as  a  whole,  the  head 
of  the  former  presents  a  narrower  aud  more  lengthened  muzzle  (un 
museau  plus  aminci),  a  cranium  larger  in  proportion,  orbits  placed 
more  forward,  and  the  edges  of  those  orbits  more  prominent,  in 
consequence  of  the  temples  being  more  sunk. 

In  the  Llama  the  bones  of  the  nose  are  short,  and  their  extremity 
notched  ;  their  base  is  slightly  enlarged  ;  the  lacrymal  bone  is  but 
little  advanced  upon  the  cheek,  aud  leaves  a  wide  space  between  its 
anterior  angle  and  the  upper  external  angle  of  the  nasal  bone.  It  does 
not  cover  the  orbitary  part  of  the  maxillary  bone,  but  stops  above  the 
suborbital  internal  hole  ;  nothing  of  the  vomer  is  to  be  seen  above 
the  spheno-palatine  hole,  and  a  small  portion  of  the  pterygoid  internal 
apophysis  scarcely  shows  itself  there.  The  parietal  bones  are  soon 
united  into  a  single  bone  much  wider  than  it  is  long;  the  posterior 
suture  of  which  remains,  nevertheless,  before  the  occipital  crest.  The 
temporal  wing  of  the  posterior  sphenoid  bone  has  a  descending  pro- 
minence, and  its  pterygoid  wing  terminates  in  a  sharp  point,  which 
projects  more  than  that  of  the  pterygoid  apophysis.  The  tympanic 
bones  are  compressed,  but  project  very  much;  the  occipital  crest  is 
well  marked. 

The  true  Camels,  according  to  the  same  author,  have  the  occipital 
crest  still  more  marked  aud  the  temples  still  more  sunken  than  they 
are  in  the  Llamas,  and  almost  as  much  as  they  are  in  the  Carnassiers. 
The  occipitotemporal  suture  is  very  much  in  front  of  this  crest.  The 
bones  of  the  nose  are  of  much  less  width  at  their  bases,  and  there  is  a 
great  space  between  the  small  membranous  portion  which  exists  at 
their  angle  and  the  lachrymal  bone,  which  i3  extremely  small  on  the 
cheek ;  it  does  not  reach  in  the  orbit  even  to  the  edge  of  the  suborbital 
internal  hole.  There  is,  as  in  the  Llama,  a  small  membranous  space 
between  the  lachrymal,  frontal,  aud  palatine  bones,  which  advances  to 
that  spot  by  a  small  tongue-shaped  portion.  The  wing  of  the  vomer 
shows  a  small  portion  above  the  analogous  hole  of  the  spheno-palatine 
bones.  The  internal  pterygoid  apophysis  does  not  exist  except  towards 
the  point  of  the  wing  :  it  does  not  rise  till  it  reaches  the  body  of  the 
sphenoid  bone,  and  there  is  no  space  between  the  wing  of  that  bone 
and  the  wing  of  the  palatine  bone. 

In  all  other  respects,  as  regards  the  head,  the  Camels  and  Llamas 
offer  a  singular  resemblance.  The  sockets  of  the  incisors  are  smaller 
than  in  other  Ruminauts,  and  the  canal  analogous  to  the  pterygO" 
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palatine  terminates  in  the  palate  by  more  numerous  holes.  The  oval 
hole  is  smaller.  Internally  the  floor  (plancher)  of  the  cerebral  cavity 
is  much  more  united  than  it  is  in  the  Deer  and  the  Sheep  ;  the  clinoid 
posterior  apophyses  form  together  only  one  small  plate ;  and  the  region 
where  the  optic  nerves  are  lodged  is  nearly  on  a  level  with  that  of  the 
pituitary  gland. 

The  anterior  teeth  of  the  Camels  exhibit  a  considerable  difference 
from  those  of  the  other  Ruminants  :  they  have,  in  the  first  place,  both 
above  and  below,  the  first  molar,  or  rather  false  molar,  detached  from 
the  others,  and  situated  forwards,  as  we  have  seen  above;  and  which, 
from  its  isolated  position  and  pointed  form,  puts  on  the  appearance  of 
a  canine  tooth.  They  have  moreover  a  true  canine  tooth  implanted 
at  the  anterior  border  of  the  maxillary  bone.  This  tooth  becomes  in 
aged  subjects  developed  like  the  canine  of  one  of  the  great  Carnassiers. 
Lastly,  they  have  a  true  upper  incisive  tooth  implanted  in  the  inter- 
maxillary bone,  and  this  also  puts  on  the  form  of  a  canine  tooth  : 
thus  the  Camels  seem  to  have  in  the  upper  jaw  three  canines  on  each 
side.  In  the  lower  jaw  tin  y  have  only  the  eight  ordinary  incisors  ; 
but  besides  that  the  detached  molar  performs  the  office  of  a  canine 
tooth,  the  external  incisor  has  a  pointed  form,  and  rises  to  interlock 
(s'eugrener)  between  the  upper  canine  and  incisor  :  this  then  again 
represents  a  canine  tooth,  and  in  the  old  camel  it  has  the  entire 
appearance  of  a  strong  canine  of  a  Carnassier. 

"In  the  Llamas,"  continues  Cuvier,  "whilst  they  have,  like  the 
Camels,  only  five  molars  in  a  series,  and  often  even  only  four  below, 
I  do  not  find  the  detached  anterior  molar,  or  at  least  I  must  think 
that  it  falls  very  early  ;  but  the  upper  canine  and  incisor,  and  the 
external  incisor  below,  are  disposed  as  in  the  Camels,  and  are  only 
more  compressed  and  trenchant  at  their  edges.  In  both  these  sub- 
genera the  lower  incisors  are  large,  strong,  a  little  unequal,  and 
directed  forwards." 

The  metatarsal  and  metacarpal  bones  of  the  Camels  and  Llamas 
are  easily  recognised,  because  they  are  divided  higher  than  in  the 
other  Ruminants,  and  well  above  the  articular  pulleys.  In  the  Camels 
the  scaphoid  and  cuboid  bones  of  the  tarsus  are  not  soldered,  and 
always  remaiu  distinct.  The  two  edges  of  the  rotatory  pulley  (poulio 
rotulienne)  of  the  femur  are  in  the  Camel  nearly  equal,  as  in  the 
Hog.  In  the  Ruminants  generally  the  ulna  is  scarcely  more  thau  an 
appendage  to  the  radius,  but  the  distinction  generally  remains  marked 
throughout  the  length  of  the  bones,  though  they  become  soldered  by 
age,  as  in  the  Ox,  Deer,  Sheep,  and  Gazelles  :  in  other  cases  the  ulna 
disappears  soon  after  passing  the  olecranon,  as  in  the  Giraffe,  and  still 
more  in  the  Camel.  In  the  Camels  and  the  Llamas  the  tuberosities 
of  the  upper  head  of  the  humerus  are  not  elevated  as  in  the  other 
Ruminants.  With  regard  to  the  pelvis,  the  Camel  has  the  external 
angle  of  the  ischium  pointed  and  without  truncation,  and  the  spinal 
angle  large  and  rounded  ;  but  this  last  is  as  much  and  more  advanced 
than  the  other.  The  posterior  front  of  the  pelvis  is  enlarged,  and  its 
posterior  border  much  more  like  that  of  the  Horse ;  and  so  it  is  in  the 
Llama.    ('  Ossemens  Fossiles.') 

Professor  Owen  has  detected  an  osteological  character,  not  noticed 
by  Cuvier,  which  peculiarly  marks  the  Camclida;,  namely,  the  absence 
of  the  perforations  in  the  transverse  processes  of  the  cervical  vertebra; 
for  the  transmission  of  the  vertebral  arteries. 

In  the  structure  of  the  stomacli  the  Camclida:  exhibit  a  marked 
difference  from  other  Ruminants  [Camei.tjs],  and  though  doubts  have 
been  thrown  on  the  fact,  the  stomach  of  the  Llama  is  formed  upon 
the  same  peculiar  principle  as  that  which  governs  the  development  of 
thisviscus  in  the  Camel.  Sir  Everard  Home  maintaius,  that  though  a  por- 
tion of  the  stomach  of  the  Llama  is,  as  it  were,  intended  to  resemble  the 
reservoirs  for  water  in  the  Camel,  these  have  no  depth,  are  only  super- 
ficial cells,  and  have  no  muscular  apparatus  to  close  their  mouths  and 
allow  the  solid  food  to  pass  into  the  fourth  cavity,  or  truly  digesting 
stomach,  without  going  into  these  cells.  Dr.  Knox,  on  the  contrary, 
has  shown  that  the  real  differences  between  the  stomachs  of  the 
Llamas  and  Camels  are  much  less  than  had  been  imagined.  The 
truth  is,  that  in  making  observations  on  parts  of  this  description  a 
great  deal  depends  upon  the  care  taken  to  keep  the  body  of  the  sub- 
ject in  a  fixed  position.  Thus  we  find  Mr.  Spooner,  on  the  occasion 
of  his  reading  his  notes  on  the  post-mortem  examination  of  a  dromedary 
that  died  in  the  Garden  of  the  Zoological  Society,  observing  that 
though  he  found  nothing  to  add  to  the  accounts  already  given  by 
Daubenton  and  Sir  E.  Home,  the  cells  of  the  first  cavity  in  the  subject 
on  which  he  was  reading  contained  food ;  and  he  was  therefore  induced 
to  suggest  that  doubts  might  be  entertained  of  the  correctness  of  the 
generally  received  opinion,  that  these  sacs  are  destined  to  act  as 
reservoirs  for  fluids. 

Upon  this,  Professor  Owen  stated  that  he  also  had  found  in  the  cells 
of  the  stomachs  of  llamas  which  he  had  dissected  more  or  less  of  food; 
but  he  suggested  the  probability  that  this  might  have  been  forced  into 
them  by  moving  the  animal  about  after  death,  when  muscular  power 
being  abolished  resistance  to  the  admission  of  food  into  the  cells  would 
have  ceased.  He  added,  that  in  the  instance  of  the  camel  which  was 
killed  some  years  since  at  the  Royal  College  of  Surgeons  (the  particu- 
lars of  the  examination  of  which  have  been  published  by  SirE.  Home) 
the  cells  of  the  second  and  first  cavities  of  the  stomach  were  found  to 
be  filled  with  water  only  :  in  that  case  the  animal  had  been  kept 
without  drink  for  three  days,  was  then  allowed  to  drink  freely,  was 


killed  three  hours  afterwards,  and  was  opened  without  being  moved 
from  its  erect  position.  Mr.  Cox,  on  the  same  occasion,  suggested 
that  the  existence  of  food  in  the  cells  in  the  instances  referred  to 
might  perhaps  be  accounted  for  by  the  fact  that  the  animals  in  ques- 
tion had  been  kept  for  many  years  in  this  country,  where  they  were 
at  .all  times  provided  with  water  :  under  these  circumstances  a  recep- 
tacle for  the  preservation  of  fluid  would  not  be  called  into  use  ;  and 
the  cells  having  therefore  ceaBed  to  be  applied  to  that  purpose  the 
muscular  power  of  their  apertures  would  have  been  consequently 
diminished.  Colonel  Sykes  added  that  on  examining,  in  India,  the 
stomach  of  a  camel  he  had  found  the  cells  devoid  of  food  ('  Zool. 
Proc.,'  1832.)  Professor  Owen  informs  us  that  the  camel  killed  at 
the  College  of  Surgeons  had  been  a  long  time  in  England  ;  but  the 
function  of  the  water-cells  was  not  altered,  as  the  experiment  clearly 
proved. 

The  student,  if  he  be  disposed  to  doubt  at  all,  will  have  his  doubts 
on  this  point  cleared  up  by  an  examination  of  the  parts  in  the  Museum 
of  the  Royal  College  of  Surgeons,  prepared  by  Professor  Owen;  and, 
as  this  part  of  the  subject  is  peculiarly  interesting,  we  proceed  to 
give  a  description  from  the  pen  of  that  gentleman  of  the  preparations 
there  preserved.  No.  566  R  (Physiological  Series),  is  the  stomach  of  a 
foetal  Llama  (Auchcnia  Qlama,  Desmarest).  This  singular  form  of  rumin- 
ating stomach,  observes  Professor  Owen,  is  peculiar  to  the  Camel  tribe; 
it  is  in  some  respects  simpler  than  that  of  the  horned  ruminants,  and 
in  others  more  complicated.  Like  the  stomach  of  the  small  species  of 
Moschus  (No.  554),  the  psalterium  is  less  distinctly  separated  from 
the  abomasus,  and  at  this  early  period  of  existence  it  exhibits  in  the 
Llama  a  similar  deficiency  of  the  characteristic  laminae.  The  reti- 
culum however  is  much  more  complex,  each  of  the  larger  alveolae 
being  developed  into  many  smaller  ones,  a  structure  partially  indicated 
in  the  reticulum  of  the  Goat  (No.  564),  and  more  strongly  marked  in 
that  of  the  Ox  (No.  464  A).  There  are  moreover  two  groups  of  cells 
developed  from  the  rumen,  which  differ  from  those  of  the  reticulum 
in  being  shallower,  and  being  visible  from  without,  giving  a  sacculated 
character  to  those  parts  of  the  paunch.  The  several  compartments 
of  the  stomach  have  been  laid  open  in  this  preparation  to  show  their 
communications  with  each  other  aud  the  character  of  their  inner 
surface.  The  rumen  is  lined  with  cuticle,  but  is  wholly  destitute  of 
the  villi  which  characterise  it  in  the  horned  ruminants.  It  is  partially 
divided  into  two  compartments  by  a  strong  fasciculus  of  muscular 
fibres,  which,  commencing  on  the  left  side  of  the  cardiac  orifice, 
traverses  the  paunch  longitudinally.  On  the  right  side  of  this  ridge 
about  fourteen  smaller  muscular  fasciculi  pass  off  at  right  angles,  and 
these  ridges  are  connected  by  still  smaller  fasciculi,  running  trans- 
versely between  them  at  different  distances  from  each  other;  the 
quadrangular  spaces  which  result  from  the  above  arrangement  of 
fasciculi  are  partly  closed  by  a  production  of  the  lining  membrane, 
leaving  a  circular  aperture  in  the  centre  of  each  square  for  the 
passage  of  liquids  into  the  cells  beneath.  The  compartment  of  the 
paunch  to  the  left  of  the  great  longitudinal  ridge  terminates  in  two 
sacculi,  at  what  may  be  considered  the  cardiac  extremity.  The  sac- 
culus  nearest  the  oesophagus  is  simple ;  the  one  farthest  from  it  is 
developed  into  a  series  of  cells,  of  a  smaller  size  but  of  precisely 
similar  construction  to  those  on  the  opposite  side  of  the  paunch — a 
series  of  smaller  muscular  bands  passing  off  at  right  angles  from  the 
larger  one,  which  separates  the  two  sacculi,  and  these  lesser  bands 
being  connected  by  transverse  fasciculi,  in  the  intervals  of  which  the 
cells  are  developed.  The  reticulum,  or  water-bag,  is  laid  open,  showing 
that  the  cells  are  situated  between  a  series  of  parallel  muscular  fasci- 
culi, as  in  the  rnm?n  ;  but  their  further  subdivision  is  carried  to  a 
greater  extent,  and  their  orifices  are  not  guarded  by  membranous 
productions.  The  external  muscular  coat  of  this  cavity  is  so  disposed 
that  its  exterior  is  smooth  and  uniform,  and  the  cells  are  scarcely 
visible  from  without.  The  oesophagus  is  laid  open,  so  as  to  show  the 
muscular  ridge  which  traverses  it  longitudinally,  and  winds  round 
the  upper  part  of  the  reticulum  to  terminate  at  the  orifice  of  the 
psalterium.  "  It  is  obvious,"  continues  Professor  Owen,  "  that  by  the 
contraction  of  this  fasciculus,  all  communication  between  the  first 
two  cavities  and  the  oesophagus  would  be  cut  off,  and  the  remasticated 
food  would  be  conducted,  as  in  the  horned  ruminants,  into  the  third 
cavity.  A  slighter  degree  of  contraction  would  cut  off  the  communi- 
cation with  the  rumen,  and  allow  the  passage  of  fluids  direct  into  the 
reticulum,  or  water-bag,  which  probably  takes  place  when  the  Camel 
or  Llama  drinks."  A  free  communication  however  subsists  between 
the  water-bag  and  paunch.  A  porcupine's  quill  is  passed  through  the 
oblique  canal  leading  to  the  third  cavity  ;  this  cavity  in  the  Camel  is 
a  small  sacculus,  distinct  from  and  intervening  between  the  reticulum 
and  psalterium  ;  it  is  not  so  distinct  in  the  Llama ;  but  on  a  close 
inspection,  the  inner  membrane  nearest  the  orifice  above-mentioned 
may  be  seen  to  be  produced  into  ridges,  which  are  arranged  in  a 
reticulate  or  alveolar  form  ;  and  as  a  simi.ar  structure  is  more  dis- 
tinctly observable  in  the  Camel,  this  cavity  was  considered  by  Daubenton 
as  the  true  analogue  of  the  reticulum,  and  the  water-bag  as  a  peculiar 
super-addition.  The  remainder  of  the  stomach  in  the  foetal  Llama 
may  be  seen  to  form  one  elongated  continuous  cavity,  bent  upon  itself 
at  its  lower  third  without  rugae  or  laminae,  the  latter  being  afterwards 
developed  at  the  cardiac  half  of  this  cavity.  The  pylorus  is  a  small 
transverse  aperture  protected  by  a  large  oval  protuberance.  The 
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duodenum  is  considerably  dilated  at  its  commencement.  No.  566  C 
exhibits  a  small  portion  of  the  stomach  of  an  adult  Llama,  showing 
the  canal  which  pa.-ws  along  the  upper  part  of  tho  reticulum,  and 
conducts  tho  ruminated  food  from  tho  oesophagus  to  the  third  cavity. 
The  muscular  fibres  o(  the  greater  ridge,  forming  tho  upper  boundary 
of  this  canal,  are  displayed  :  some  of  the  fibres  wind  round  the 
aperture  of  the  third  cavity,  while  others  return  and  pass  into  tho 
lesser  ridge.  It  U  these  latter  fibres,  observes  Professor  Owen,  which, 
by  a  forciblo  contraction,  draw  up  tho  orifice  of  tho  third  cavity 
towards  the  cardia,  and  close  the  communication  between  tho  oesophagus 
and  water-bag.  The  commencement  of  the  reticulum,  analogous  to 
the  third  or  supernumerary  cavity  in  the  Camel,  is  kept  distended  by 
a  bristle.  No.  560  D  is  a  portion  of  the  greater  group  of  cells  from 
the  paunch  of  an  adult  Llama.  Tho  cuticle  which  lines  theso  cells 
is  turned  down,  and  tho  subjacent  membrane  removed,  to  show  the 
muscular  fibres  of  the  larger  fasciculi,  and  also  those  of  the  lesser 
connecting  bands,  which  aro  distinctly  muscular,  and  evidently  calcu- 
lated to  closo  the  orifices  of  tho  cells.  Professor  Owen  further 
observes  that,  after  death,  when  theso  contractile  parts  have  ceased  to 
act,  the  smaller  matters  contained  in  the  paunch,  such  as  grains  of 
oats,  &c,  may  pass  into  these  cells ;  but  their  contents  he  always 
found  to  be  chiefly  fluid.  No.  560  E  is  the  reticulum,  second  cavity, 
or  true  water-bag  of  the  Llama.  This  cavity,  Professor  Owen  remarks, 
is  not  lined  with  cuticle,  as  in  the  horned  ruminants  ;  the  other 
differences  are  pointed  out  in  the  description  of  tho  following  pre- 
paration. The  muscular  fibres  of  two  of  the  larger  ridges  have  been 
dissected;  they  form  by  no  means  such  powerful  fasciculi  as  in  the 
corresponding  ridges  of  the  paunch-cells.  The  middle  fibres  in  each 
ridge  become  tendinous ;  but  the  lateral  fibres  continue  muscular,  and 
pass  off  to  the  different  connecting  ridges,  from  which  they  spread 
over  the  entire  circumference  of  the  cells,  and  constitute  the  second 
or  internal  muscular  tunic  of  this  part  of  the  stomach.  On  the 
opposite  side  of  the  preparation  a  portion  of  the  external  layer  of 
fibres  is  exhibited.    ('  Catalogue,'  vol.  i.) 

We  here  see  that  the  structure  in  this  very  essential  part  of  the 
organisation  is  similar  in  both  the  forms  of  the  Camelidce,  and  that 
the  Llamas  of  the  New  World,  as  well  as  the  Camels  of  the  Old 
World,  are  provided  with  the  means  of  preserving  fluids  in  cells 
appropriated  to  that  office.  Such  a  provision  is  consistent  with  the 
localities  and  habits  of  both ;  for  if  the  parched  deserts  wherein  the 
lot  of  the  Camel  is  cast  require  such  a  modification  of  the  stomach, 
tho  Llama,  whose  stronghold  is  the  mountain-chain  that  traverses  the 
southern  parts  of  America,  and  which  is  found  high  up  on  the  Andes, 
often  out  of  the  reach  of  lakes,  also  requires  it. 

Professor  Owen,  in  his  interesting  paper  '  On  the  Anatomy  of  the 
Nubian  Giraffe,'  states  that  the  action  of  the  abdominal  parietes  in 
rumination  is  much  stronger  in  the  Camel  than  in  the  Giraffe ;  and  he 
observes  that  it  is  a  singular  fact,  and  one  which  has  not  hitherto  been 
noticed,  that  the  Cameline  Ruminants  differ  from  the  true  Ruminants 
in  the  mode  in  which  the  cud  is  chewed.  In  the  Camels  it  is  ground 
alternately  in  opposite  directions  from  side  to  side  :  in  the  Oxen, 
Sheep,  Antelopes,  and  Deer,  the  lower  jaw  is  ground  against  the  upper 
in  the  same  direction,  by  a  rotatory  motion.  The  movements  may  be 
successively  from  right  to  left,  or  from  left  to  right,  but  they  are 
never  alternate  throughout  the  masticatory  process,  as  in  the  Camels  : 
and  here  again,  he  remarks,  in  the  rotatory  motion  of  the  jaws  of  the 
Giraffe,  while  masticating  the  cud,  we  have  evidence  of  its  affinity  to 
the  Horned  Ruminants.    ('  Zool.  Trans.,'  vol.  ii.) 

With  regard  to  external  characters,  we  have,  both  in  the  Llamas 
and  the  Camels,  the  long  neck  and  comparatively  small  head,  and  the 
prolonged  moveable  upper  lip,  deeply  fissured  vertically ;  we  miss,  in 
both,  the  naked  muzzle,  and  find  the  apertures  of  the  nostrils  mere 
fissures  capable  of  being  shut  at  pleasure.  The  differences  in  the 
dentition  have  been  already  noticed  ;  and  though  we  look  in  vain  for 
the  humps  of  the  true  Camels  on  the  backs  of  the  Llamas,  yet  there 
is,  according  to  Molina,  a  conformation  in  the  latter  resembling  that 
excrescence,  and  consisting  of  an  excess  of  nutritious  matter,  in  the 
shape  of  a  thick  coat  of  fat  under  the  skin,  which  is  absorbed  as  a 
compensation  for  occasional  want  of  food.  The  most  marked  difference 
appears  to  exist  in  the  structure  of  the  feet ;  and  this  difference  is,  as 
we  shall  presently  see,  demanded  by  the  several  localities  and  habits 
of  the  two  groups.  No  structure  can  be  imagined  more  admirably 
contrived  for  the  support  and  passage  of  an  animal  over  arid  sands 
than  the  elastic  pad  which  forms  the  sole  of  the  Camel's  foot,  and  on 
whicli  the  conjoined  toes  rest. 

But  the  problem  to  be  solved  was  the  adaptation,  in  an  animal  of 
generally  similar  structure,  of  a  foot  to  the  exigencies  of  the  case.  The 
pad  which  connects  the  toes  of  the  Camel  beneath  would  have 
afforded  no  very  sure  footing  to  an  animal  destined  to  climb  the 
precipices  of  the  Andes ;  and  we  accordingly  find,  in  the  Llama,  toes 
with  strong  and  curved  nails,  completely  separated  from  each  other, 
and  each  defended  by  its  own  pad  or  cushion,  so  as  to  present  the 
most  perfect  modification  of  the  parts  with  a  view  to  firm  progression, 
either  in  ascent  or  descent,  whilst  there  is  nothing  in  the  structure 
calcutated  to  impede  great  rapidity  upon  comparatively  plain  ground. 

Considerable  doubt  13  still  entertained  as  to  the  number  of  species 
belonging  to  the  genuu  Auchenia,  and  we  shall  endeavour  to  trace 
some  of  the  accounts  given,  beginning  with  some  of  the  earlier 
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historians  and  zoologists,  and  continuing  tho  inquiry  d;wn  to  tha 
present  time. 

The  Spaniards,  when  they  conquered  South  America,  found  the 
Llama,  which  seems  to  have  been  the  only  beast  of  burden  possessed 
by  tho  natives,  to  whom  it  likewise  gave  food  and  raiment ;  for  the 
flesh  was  eaten  by  them,  and  the  hair  or  wool  was  woven  into  cloth. 
We  canuot  be  surprised  that  so  useful  an  animal  should  have  been 
called  by  the  conquerors  a  sheep,  especially  when  we  recollect  the 
qualities  of  its  flesh  and  of  its  wool ;  and  accordingly  we  find  the 
Llamas  described  as  sheep  by  the  earlier  Spanish  writers.  Thus, 
Au<:;ustiu  de  Zarate,  treasurer-general  in  Peru  in  1544,  in  his  account 
of  the  conquest,  speaks  of  the  Llama,  as  it  was  observed  in  the  moun- 
tains of  Chili,  as  a  sheep  of  burdtn.  He  says  that  in  situations  where 
there  is  no  snow,  the  natives,  to  supply  the  want  of  water,  fill  the 
skins  of  sheep  with  that  fluid,  and  make  other  living  sheep  carry  the 
skins ;  for  he  remarks  that  these  Peruvian  sheep  are  large  enough  to 
serve  as  beasts  of  burden.  De  Zarate  evidently  had  the  eye  of  a 
zoologist,  for  he  says  that  these  sheep  resemble  the  camel  in  shape, 
though  they  have  no  hump.  He  states  that  they  can  carry  about  a 
hundred  pounds  or  more,  that  the  Spaniards  used  to  ride  them,  and 
that  their  rate  of  travelling  was  four  or  five  leagues  a  day.  His  descrip- 
tion appears  to  be  that  of  an  eye-witness,  and  bears  upon  it  the 
impress  of  truth.  When  they  are  tired,  says  De  Zarate,  they  lie  down, 
and  the  load  must  be  taken  off,  for  neither  beating  uor  help  will 
make  them  get  up.  Their  weariness  is  manifested  in  a  very  disagree- 
able way  wrhen  a  man  is  on  one  of  them  ;  for  our  author  says  that  if 
the  beast  is  pressed  on  under  such  circumstances,  it  turns  its  head 
aud  discharges  its  saliva,  which  has  a  bad  odour,  into  its  rider's  face. 
He  speaks  of  them  as  of  great  utility  aud  profit  to  their  masters, 
praises  their  good  and  fine  wool,  particularly  that  of  the  specie? 
named  '  pacas,'  which  have  very  long  fleeces  ;  and  shows  that  their  keep 
costs  little  or  nothing,  either  in  money  or  trouble,  for  they  are  satisfied 
with  a  handful  of  maize,  and  are  able  to  go  for  four  or  five  days 
without  water.  He  declares  that  their  flesh  is  as  well-flavoured  as 
that  of  a  fat  Castilian  sheep,  and  notices  the  public  shambles  for  the 
sale  of  it  in  all  parts  of  Peru  then  frequented  by  these  animals.  But, 
he  remarks,  this  was  not  the  case  on  the  first  arrival  of  the  Spaniard) ; 
for  when  an  Indian  killed  a  sheep  at  that  time,  his  neighbours  came 
for  what  they  wanted,  and  then  another  Indian  would  kill  a  sheep 
in  his  turn. 

The  Llama  soon  found  its  way  to  Europe;  for  we  find,  in  the 
'  Icones  Animalium '  (Gesner,  <fca),  a  figure  of  one  with  a  collar  round 
his  neck,  led  by  a  man,  apparently  his  keeper.  This  figure  is  by  no 
means  badly  executed,  and  is  given  as  the  Allocamdus  of  Scaliger, 
who  speaks  of  it  as  an  animal '  in  terra  Gigantium '  (Patagonia  probably), 
with  the  head,  the  ears,  and  the  neck  of  a  mule,  the  body  of  a  camel, 
and  the  tail  of  a  horse  :  "  Quamobrem  ex  Camelo  et  aliis  composi- 
tum  'AWoicdn-qKov  appellavimus."  The  figure,  it  appears,  was  taken 
from  a  print,  with  the  following  account  : — "  In  the  year  of  our  Lord 
1558,  on  the  19th  day  of  June,  this  wonderful  animal  was  brought 
to  Middleburgh  (Mittelburgum  Selandiaj),  having  never  before  been 
seen  by  the  princes  of  Germany,  nor  recorded  by  Pliny  nor  other 
ancient  writers.  They  said  it  was  an  Indian  Sheep  from  Piro  (perhaps 
Peru),  a  region  nearly  6000  miles  distant  from  Antwerp."  Then 
follows  the  description,  from  which  it  may  be  gathered  that  the 
animal  was  either  a  brown  Llama  or  a  pied  one.  The  neck  is  stated 
to  have  been  very  white,  "  cygneo  colore  candidissimum,"  and  the 
body  rufous,  "  rufum  aut  puniceum." 

John  de  Laet  (fol.,  Leyden,  1633)  appears  to  have  collected  most 
of  the  Spanish  authorities  up  to  his  time.  He  quotes  Garcilasso  as 
saying  that  the  domestic  animals  of  the  Peruvians  are  of  two  kinds, 
the  greater  and  the  less ;  which  the  Peruvians,  as  a  common  name, 
call  Llama,  that  is,  cattle  or  sheep  (pecudes) ;  thus  the  shepherds  say 
Llama  Michec.    They  call  the  greater  cattle  (majus  pecus)  Huanacu- 
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Llama,  on  account  of  its  similitude  to  the  wild  animal  which  is  named 
Huanacu,  and  from  which  it  differs  in  colour  only;  for  the  domestic 
Llamas  (domesticum  pecus)  are  found  of  various  colours,  liko  the 
horse  ;  but  the  wild  Llama  is  only  of  one  colour,  like  chestnut.  The 
greater  kind  have  a  great  resemblance  to  a  Camel,  except  that  they 
want  the  hump,  and  are  not  so  large.  The  small  kind  (minus  pecus) 
they  call  PacoLlama,  and  this  is  only  fed  for  is  flesh  and  its  wool, 
which  is  the  best  and  longest,  as  it  is  unequal  to  the  carrying  of 
burdens. 

De  Laot  then  turns  to  Acosta.  "  Peru,"  says  the  latter,  "  has 
nothing  better  or  moro  useful  thau  its  cattle,  which  our  countrymen 
call  Peruvian  sheep,  but  which  the  Peruvians,  in  their  tongue,  name 
Llama;  for  they  bring  large  profit,  and  are  kept  for  next  to  nothing 
(vilissimo  alitur).  These  cattle  furnish  the  natives  with  wool  for  their 
vestments,  like  our  sheep,  and  are  used  by  them  as  beasts  of  burden. 
Thero  is  no  necessity  for  shoeing  thom,  guiding  them  by  a  rein,  or 
feeding  them  with  oats;  for  these  animals  serve  their  masters  gratui- 
tously, being  content  with  the  wild  herbs  which  they  meet  with 
everywhere.  There  are  two  kinds  (species) — one  which  is  woolly  and 
called  Paco  by  the  natives,  the  other  covered  with  a  slight  fleece  (villis 
levibua)  only,  and  nearly  naked,  whence  it  is  more  fitted  for  carrying 
burdens,  called  (Juanaco.  They  are  rather  larger  than  sheep,  but 
less  than  heifers,  with  a  long  neck  like  camels,  lofty  legs,  and  a  com- 
pact body  :  the  colour  is  various,  for  some  are  white,  some  black, 
some  brown,  and  some  piebald  (versicolores),  which  they  call  Moromori. 
Their  flesh  is  good,  although  rather  gross  (spissior),  but  that  of  the 
lambs  is  much  the  best  and  the  most  delicate  ;  but  they  are  rarely 
killed,  because  tliey  are  of  by  far  greater  use  as  beasts  of  burden,  and 
their  wool  serves  for  making  cloth.  This  wool  the  barbarians  clean, 
spin,  and  weave  into  garments ;  but  it  is  of  two  sorts,  one  coarser  and 
more  common,  which  they  call  llavasca,  the  other  finer  and  more 
loose  (absohitior),  which  they  call  Cumbi  (according  to  Garcilasso, 
Compi)  :  from  this  last  they  weave  various  curtains  and  hangings 
(aulea  et  peristroinata)  of  most  elegant  workmanship,  which  last  a 
long  time,  and  in  splendour  do  not  yield  to  silk ;  nay,  what  is  wonder- 
ful for  barbarians,  they  are  so  neat  in  their  weaving  that  the  elegance 
is  nearly  equal  throughout,  nor  is  the  web  or  woof  ever  apparent. 
The  ancient  Peruvian  mouarchs  kept  up  many  works  for  weaving 
Cumbi,.  the  principal  artificers  in  which  lived  at  Capachica,  on  tho 
banks  of  the  Lake  Titicaca.  These  wools  they  dyed  with  the  juice  of 
various  herbs,  according  as  the  nature  of  the  work  required.  But 
most  of  tlie  Peruvian  barbarians  are  cunning  in  this  weaving,  and 
have  in  their  huts  instruments  adapted  for  the  art;  and  from  these 
sheep  they  draw  most  of  the  necessaries  of  human  life.  By  far  the 
greatest  use  of  these  animals  however  is  in  carrying  burdens ;  for 
Bometimes  300,  sometimes  a  drove  of  1000,  carry  various  articles  of 
merchandise,  skins  of  wine,  chocolate  (cocam),  maize,  Chuuno,  and 
quicksilver  to  Potosi  and  the  other  mines  and  towns."  Acosta  then 
speaks  of  their  employment  in  couveyiug  silver  from  Potosi,  &c,  and 
observes  that  he  has  often  wondered  how  droves  of  these  animals, 
sometimes  consisting  of  1000,  sometimes  of  two  only,  and  not  un- 
frequently  laden  with  3000  bars  or  plates  (lamina;)  of  silver,  worth 
3000  ducats,  should  make  their  way,  accompanied  by  a  few  barbarians 
only,  who  direct  them,  and  load  and  unload  their  burdens,  and  hardly 
attended  by  one  or  two  Spaniards,  passing  the  night  in  the  open  air  and 
without  a  guard — and  that  so  safely  that  a  bar  is  scarcely  ever  missed, 
such  is  the  security  of  travelling  in  Peru.  "  The  burden  of  each  beast," 
continues  Acosta,  "amounts  to  100  lbs.  and  sometimes  150  lbs.,  which 
they  carry  three  or  at  the  most  four  leagues  a  day,  according  to  the 
length  of  the  journey.  But  their  leaders  know  their  stations,  where  food 
and  water  for  then-  cattle  abound ;  here  they  pitch  their  tents,  and 
unload  their  beasts.  When  however  they  have  only  one  day's  journey 
to  make,  the  Llamas  are  able  to  bear  a  load  of  even  200  lbs.,  or  to 
move  forward  as  many  as  eight  or  ten  leagues.  These  animals  rejoice 
rather  in  a  cool  than  in  a  fervid  temperature,  and  therefore  they  are 
propagated  immensely  in  the  mountains,  whilst  they  fail  in  the  plains, 
on  account  of  the  too  great  heat.  The  bald  sheep  (calvum  pecus), 
or  Guanacoes,  are  of  a  fawning  (vernile)  and  gentle  aspect :  often,  as 
they  walk  along,  they  stop  and  regard  the  passers-by  without  any 
expression  of  fear  or  pleasure,  so  attentively  with  erected  neck,  that 
it  is  difficult  to  abstain  from  laughter ;  sometimes  they  are  so  suddenly 
terrified,  that  they  run  off  to  the  mountain  precipices  with  the 
greatest  swiftness,  so  that  it  is  necessary  to  shoot  them  to  save  their 
loads.  The  Pacoes  also  become  so  enraged  sometimes,  or  are  so  wearied 
with  their  burdens,  that  they  lie  down  with  their  burdens,  and  can- 
not be  made  to  rise  either  by  threats  or  blows;  whence  a  proverb  has 
arisen,  and  stubborn  or  obstinate  men  are  said  to  be  Impacatos.  For 
this  there  is  no  better  remedy  than  for  the  conductor  to  stop  and  sit 
down  by  the  animal,  until  by  his  blandishments  he  prevails  on  the 
animal  to  rise  spontaneously." 

It  further  appears  that  the  Llamas  are  subject  to  scab,  called  by  the 
barbarians  '  carachen,'  which  is  deadly  not  only  to  the  animal  which 
has  taken  it,  but  spreads  by  contagion  among  the  flock,  so  that  almost 
the  only  remedy  is  immediately  to  bury  the  deceased  animal.  Garcilasso 
however  mentions  other  remedies  :  the  most  powerful  is  stated  to  be 
a  very  simple  one,  namely,*  anointing  the  ali'ected  parts  with  lard 
(adipe  suilla).  The  price  of  a  Llama  varies  in  different  provinces ;  but 
the  barbarian  who  possesses  two  or  three  is  considered  sufficiently 


rich.  Garcilasso  adds  that  tho  Peruvians,  before  the  arrival  of  the 
Spaniards,  did  not  milk  their  flocks,  which  give  that  secretion  very 
sparingly,  and  only  in  sufficient  quantity  for  their  young ;  neither  did 
they  make  cheeses  of  their  milk. 

De  Laet  then  proceeds  to  state,  that  besides  these  domestic  herds, 
Peru  produces  certain  wild  animals  which  are  not  easily  to  be  seen  in 
other  parts  of  the  New  World,  except  in  the  neighbouring  country  of 
Chili.  Some  of  these  are  called  Guanaco,  or  Huanacu,  from  a  simili- 
tude to  which  tho  domestic  kinds  obtained  the  same  name.  The  flesh 
of  these  is  good,  according  to  Garcilasso,  but  not  so  good  as  that  of  the 
domestic  Huanacu  Llamas.  The  males  keep  a  look-out  on  the  highest 
hills  whilst  the  females  are  feeding  in  the  valleys ;  and  when  the 
former  observe  the  approach  of  men  from  afar  they  neigh  almost  like 
a  horse  to  warn  the  females.  If  the  men  como  nearer  they  flee,  driving 
tho  females  before  them.  The  wool  of  these  is  short  and  rough,  but 
it  is  notwithstanding  used  by  the  barbarians  for  making  cloth.  These 
animals  are  taken  in  snares  and  nooses.  Others  again  are  called 
Vicunas :  these  are  not  very  unlike  goats,  except  that  they  have  no 
horns,  and  are  larger,  and  are  of  a  leonine  colour  or  more  ruddy ; 
these  live  in  the  highest  mountains  or  groves,  and  love  the  colder 
regions,  but  especially  the  solitudes  which  the  Peruvians  designate  by 
the  common  name  of  Punas ;  neither  are  they  annoyed  by  snow  or 
frost,  but  are  rather  recreated  thereby.  They  go  in  flocks,  and  run 
most  swiftly.  Such  is  their  timidity,  that  at  the  sight  of  men  or  wild 
beasts  they  hurry  instantly  into  inaccessible  or  hidden  fastnesses. 
There  were  formerly  a  great  number  of  these  animals  here,  but  they 
are  now  become  much  more  rare  on  account  of  the  promiscuous  licence 
in  hunting.  Their  wool  is  very  fine,  and  like  silk,  or  rather  like  the 
wool  of  the  Beaver,  and  the  natives  deservedly  estimate  it  highly  : 
for  besides  other  properties,  it  is  also  said  to  resist  the  heat  and 
impart  coolness,  whence  it  is  especially  used  for  caps.  Next  to  these 
come  the  Tarugas,  or  Tarucas,  which  are  larger  and  more  swift  than 
the  Vicunas,  and  of  a  more  burnt  colour,  with  pendulous  and  light 
ears  :  they  rarely  collect  in  herds,  and  generally  wander  about  the 
precipices  singly.  Garcilasso  says  that  these  are  a  species  of  Deer,  but 
less  than  those  of  Europe.  They  were  innumerable  in  the  time  of 
the  Yncas,  so  that  they  entered  the  very  towns  ;  nor  was  there  any 
deficiency  of  their  fawns  and  does.  Thus  far  De  Laet,  who  says  that 
all  these  animals  produce  bezoar  stones,  of  which  those  of  the  Pacoes 
and  Guanacoes  are  the  smallest  and  lowest  in  estimation,  whilst  those 
from  the  Vicunas  are  rather  larger  and  better,  and  those  of  the 
Tarugas  the  best  of  all. 

We  now  turn  to  Hernandez.  We  find  in  the  Roman  edition  (fol. 
1051)  a  figure  of  the  Pelon  Ichiutl  Oquitli,  Ovis  Peruviana,  with  a 
description.  Both  figure  and  description  leave  no  doubt  that  the 
Brown  Llama  is  the  animal  represented.  There  is  a  very  long  com- 
mentary, well  worth  the  attention  of  the  curious  reader.  Of  this 
'Aries  sive  Oris  Peruviana,'  two  kinds  are  mentioned :  the  first  like 
the  animal  represented ;  the  other  small  and  stunted  (parvas  et 
pygmsca:),  with  short  legs,  but  strong  and  able  to  carry  domestic 
burdens,  such  as  water,  corn,  &c.  Another  kind,  the  Pacoes,  are  stated 
not  to  be  so  corpulent.  In  the  catalogue  of  Hernandez  the  Pelon 
Ichiatl  Oquitli  is  called  Peruichatl. 

Marcgrave  give3  a  figure  of  the  long-wooled  and  larger  Llama, 
under  the  name  of  Ovi-Camelus.  In  some  parts  it  is  not  bad ;  in 
others,  the  muzzle  and  fore  feet  for  instance,  it  is  monstrous.  He  says 
that  the  larger  kind  of  Ovi-Camelus  is  called  Paco.  His  description 
is  worth  consulting ;  and  he  says,  among  other  statements,  that  they 
bare  the  ears  of  these  'sheep,'  and  run  ropes  through  them,  by  which 
their  masters  manage  them  and  lead  them  where  they  please.  He 
then  gives  another  figure,  much  better  executed  than  the  other,  of  a 
second  species,  which  is  nearly  naked  in  regard  to  fleece,  and  is  only 
covered  by  a  light  and  short  one  (calvum  pecus  of  De  Laet?);  and 
says  that  it  partly  resembles  a  camel  and  partly  a  deer,  so  that  it 
might  be  well  called  in  Greek  iKa<poKa.^\os. 

We  gather  then  from  these  and  other  early  writers  that  there  were 
three  kinds  of  these  animals — Guanacoes  or  Huanaeoes,  Pacoes,  and 
Vicunas — the  term  Llama  being  applicable  to  each  of  them,  and  merely 
signifying  cattle  or  sheep,  but  these  kinds  are  by  no  means  clearly 
defined.    "  Until  the  last  half  century,"  says  Mr.  Bennett,  "the  great 
|  majority  of  naturalists,  including  Ray,  Klein,  Brissou,  and  Linuams, 
concurred  in  reducing  them  to  two  species — the  Llama,  or  Guanaco, 
I  commonly  used  as  a  beast  of  burden ;  and  the  Paco,  or  Vicugna,  culti- 
|  vated  for  its  flesh  and  its  wool.    Of  this  opinion  was  Buffon  when  he 
I  wrote  the  history  of  the  Llama  and  the  Paco  ;  but  the  observation  of 
living  specimens  of  the  Llama  and  the  Vicugna,  and  the  communi- 
cations of  the  Abbd  Beliardy  on  the  subject,  induced  him  afterwards 
to  admit  the  latter  animal  as  a  third  species  distinct  from  the  preceding. 
'  In  this  he  was  followed  by  Molina,  who,  in  his  '  Natural  History  of 
1  Chili,'  separated  also  the  Guanaco,  and  added  a  fifth  species,  the 
Hueque,  or  Chilian  sheep  of  the  older  authors.    Gmelin,  Shaw,  and 
almost  every  subsequent  compiler,  have  adopted  these  five  species 
without  examination,  giving  to  them  such  synonyms  as  they  could 
pick  up  almost  indiscriminately  from  the  writers  on  the  natural  his- 
tory of  America,  and  thus  creating  a  mass  of  confusion  which  it  would 
be  both  vain  and  useless  to  attempt  to  unravel."    ('  Gardens  and 
Menagerie  of  the  Zoological  Society.') 

Pennant  gives  as  species  the  Llamt,  the  Vicuna,  the  Paco,  the 
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Guanaco,  aud  tho  Chilihuoque,  but  gives  figures  of  the-  two  first 
only. 

F.  Cuvier  makes  the  number  of  species  throe — the  Llama,  tin-  Paco, 
and  tho  Vicuiia;  M.  Lesson  gives  the  same.  Dr.  Fischer  record  s 
the  same  threo  and  a  fourth,  Auchenia  Arucana  (Chilihuoqur),  in 
doubtful.  In  his  '  Addenda  rt,  Kniciidanda '  ho  nolicM  //wmnca 
(Auchenia  Jluanaca,  Hamilton  Smith  ;  Cervoeamelus  of  Jonstou)  with 
a  query  if  it  is  not  a  mere  variety  of  L.  Peruana.  As  a  synonym  to 
Lama  Paco  he  adds  A  uchenia  Paco  (Hamilton  Smith),  Camelus  Guanaco 
(Traill).  To  Lama  Vicuiia  he  adds  Auchenia  Vicuyna  (Hamilton 
Smith),  less  than  the  former;  aud  to  Lama  Arucana,  Auchenia  Arucana 
(Hamilton  Smith). 


Stale  Crown  Llama.    E.  dlvier. 


Taco.    F.  Cuvier. 


Mr.  Bennett  observes  that  it  seems  to  be  the  general  opinion  among 
the  leading  writers  of  the  present  day  that  the  subdivision  of  the  genus 
has  been  carried  to  too  great  an  extent.  He  thinks  that  F.  Cuvier 
is  fully  justified  by  the  imperfect  accounts  of  Molina  in  rejecting  as 
species  the  Guanaco  and  the  Hueque  of  that  writer.  Mr.  Bennett 
states  that  he  should  have  little  hesitation  in  proceeding  still  further, 
for  he  is  strongly  inclined  to  agree  with  Baron  Cuvier  in  regarding  the 
Paco  as  a  mere  variety  of  the  Llama  with  the  wool  more  amply  deve- 
loped ;  and  in  considering  the  Vicuna  as  the  only  animal  of  the  group 
that  deserves  to  be  specifically  distinguished  from  the  latter.  Skeletons 
of  both  the  Llama  aud  the  Vicuna  are  preserved  in  the  museum  of  the 
College  of  Surgeons,  London. 

The  Cordillera  of  the  Andes,  below  the  line  of  perpetual  snow,  is 
tho  region  inhabited  by  these  creatures.  They  are  found  in  Peru 
(but  not  in  Mexico)  and  Chili  principally,  though  now  much  reduced 


in  number;  in  Columbia  and  Paraguay  they  are  more  rare.  Mont  of 
tho  navigators  to  tho  Straits  of  Magalliains  ami  Mouth-wentem  counts 
of  America  mention  Guanucoca  from  early  times  down  to  the  expe- 
ditions under  Captain  King  and  Captain  Kitzroy  inclusive,  and  the 
flesh  of  those  animals  has  afforded  a  salutary  refredimcnt  to  tlie 
crows. 


Brown  Llama,  exhibited  in  England. 


The  habits  of  the  Llamas  may  be  in  a  great  measure  gathered  from 
the  descriptions  of  the  Spanish  writers  above  given.  In  a  wild  state  they 
keep  together  in  herds,  sometimes  of  one  or  two  hundred,  feeding  on  a 
sort  of  rushy  grass  or  reed  called  ycho,  which  grows  on  the  mountains , 
aud  it  is  said  never  drinking  when  they  have  sufficient  green  herbage. 
They  resort  to  a  particular  spot  to  drop  their  dung,  which  a  good  deal 
resembles  that  of  a  goat,  sheep,  or  girafi'e,  a  habit  which  is  often  fatal 
to  them  from  betraying  their  haunts.  Modern  observers  have  noticed 
the  careful  look-out  that  they  keep,  and  the  rapidity  with  which  they 
flee,  then  turn  to  gaze,  and  again  swiftly  gallop  off.  Molina  says  that 
the  Guauacoes  leave  the  mountains,  where  they  passed  the  summer, 
at  the  beginning  of  winter,  when  they  descend  to  the  plains.  Here 
they  are  hunted  down,  at  ieast  the  young  and  inactive,  with  dogs  by 
the  Chilians.  During  the  chace  they  are  said  frequently  to  turn  upon 
their  pursuers,  neigh  loudly,  and  then  take  to  their  heels  again. 
Another  mode  of  capturing  them  by  the  Indians  is  for  many  hunters 
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to  join  aud  drive  them  into  a  narrow  pass,  across  which  cords  have 
been  drawn  about  four  feet  from  the  ground,  with  bits  of  cloth  or 
wool  tie  1  to  them  at  small  distances,  somewhat  in  the  way  adopted 
by  gardeners  to  keep  small  birds  from  the  seeds.  This  apparatus 
with  its  pendant  trumpery  frightens  the  animals,  and  they  get  toge- 
ther, when  the  hunters  kill  them  witli  stones  tied  to  the  end  of  leathern 
thongs.  If  there  are  any  Ouanacoes  Among  them  they  leap  the  cords, 
and  are  followed  by  the  Vicunas.  Those  that  we  have  seen  in  cap- 
tivity have  been  tolerably  mild  and  tame,  but  very  capricious,  accept- 
ing biscuits  and  such  delicacies  from  visitors ,  but  ejecting  a  copious 
shower  of  saliva  in  their  faces  at  the  least  real  or  fancied  affront.  This 
shower,  though  sufficiently  unpleasant,  has  not,  as  far  as  our  expe- 
rience goes,  the  acrid  and  blistering  properties  ascribed  to  it  by  some 
authors. 

We  need  not  here  repeat  those  uses  to  which  these  animals  have 
been  applied  by  man.  Cords  aud  sacks,  as  well  as  stuffs  for  ponchos, 
&c,  are  fabricated  from  the  wool,  and  the  establishments  for  their 
manufacture  in  this  country  employ  thousands  of  artisans.  In  Mexico 
the  bones  are  converted  into  instruments  for  weaving  the  wool.  Nor 
is  even  the  dung  neglected,  for  it  is  used  as  fuel.  These  animals  seem 
to  have  been  to  the  aborigines  what  the  reindeer  (with  the  exception 
of  the  milk)  is  to  the  Laplander.  Surrounded  by  herds  of  such 
animals  which  required  almost  no  care,  and  by  the  spontaneous  pro- 
ductions of  the  soil,  the  Indian  had  no  incentive  to  improvement. 
Humboldt  has  an  eloquent  passage  on  this  subject.  "  When  we  atten- 
tively examine  this  wild  part  of  America,  we  seem  to  be  carried  back 
to  the  first  ages  when  the  earth  was  peopled  step  by  step  ;  we  appear 
to  assist  at  the  birth  of  human  societies.  In  the  Old  World,  we 
behold  the  pastoral  life  prepare  a  people  of  huntsmen  for  the  agricul- 
tural life.  In  the  New  World,  we  look  in  vain  for  these  progressive 
developments  of  civilisation,  these  moments  of  repose,  these  resting- 
places  in  the  life  of  a  people.  .  .  .  Those  species  of  ruminating 
animals  which  constitute  the  riches  of  the  people  of  the  Old  World 
are  wanting  in  the  New.  The  bison  and  the  musk-ox  have  not  yet 
been  reduced  to  the  domestic  state;  the  enormous  multiplication  of 
the  Llama  and  the  Guanaco  have  not  produced  in  the  natives  the  habits 
of  the  pastoral  life."  These  multitudes  are  already  lessened,  and  the 
form  itself  will  probably  ere  long  be  extinct.  Civilisation  has  brought 
with  it  the  animals  of  the  Old  Continent.  The  horse  and  the  mule 
have  almost  entirely  superseded  the  Llamas  as  beasts  of  burden,  and 
the  sheep  and  the  goat,  in  a  great  measure,  as  contributors  to  the  food 
aud  raiment  of  man. 

The  White  Llama,  according  to  Feuillde,  is  said  to  have  been  the 
presiding  deity  of  the  natives  of  Callao,  before  that  province  was 
annexed  to  the  empire  of  the  Yucas. 


White  Llama,  exhibited  in  England. 


The  similarity  to  the  Camel  appears  to  have  struck  every  writer 
who  has  treated  of  the  Llama, 

Linnaeus  places  the  genus  Camchis  at  the  head  of  his  Pecora,  and 
makes  Liana  and  Pacos  species  of  that  genus.  Ccnndus  is  followed 
by  Moschus. 


Pennant  also  arranges  the  Llama  and  Pacos,  &c.  utider  his  genus 

Camel,  which  is  placed  between  the  Musk  and  the  Hog. 

Gmelin  retains  the  Linnxan  arrangement,  adding  three  (so  called) 
species  to  those  recorded  by  Linnaous. 

Cuvier  places  the  great  genus  Camelus  at  the  head  of  the  Ruminants, 
and  makes  it  consist  of  the  Camels  properly  so  called,  and  the  Llamas 
(Auchcnia).    C'amelus  is  followed  by  Moschus. 

M.  Lesson  arranges  the  Llamas  as  the  third  genus  of  his  Cauieldes, 
the  two  first  being  Cameltis  and  Mericotherium.  This  third  and  last 
genus  is  immediately  succeeded  by  the  Moschindes. 

Dr.  Fischer,  following  Linnaeus,  places  Cameltis  at  the  head  of  the 
Pecora  ;  that  genus  is  followed  by  Lama,  and  Lama  by  Moschus. 

Mr.  Ogilby  (1836)  gives  the  Camelidce  as  the  first  family  of  tho 
order  Ruminantia,  with  the  following  characters  : — 

Feet  subbisulcate,  callous  beneath,  toes  distinct  at  the  tip  from 
the  sole;  no  spurious  hoofs,  no  horns;  incisor  teeth,  two  above,  six 
below.    Two  genera  : — 

1.  Cameltis,  whose  characters  are: — Toes  conjoined,  immoveable; 
muzzle  furnished  with  a  chiloma,*  the  upper  lip  (labrum)  divided ; 
lachrymal  sinuses,  none ;  interdigital  pits,  none ;  inguinal  follicles, 
none ;  teats,  four. 

2.  Auchenia. — Toes  disjoined,  moveable;  muzzle  furnished  with  a 
chiloma,  the  upper  lip  divided;  lachrymal  sinuses,  none;  interdigital 
pits,  none  ;  inguinal  follicles,  none ;  teats,  two. 

Mr.  Ogilby  goes  on  to  state  that  the  Camelidce  form  what  Mr. 
M'Leay  would  call  an  aberrant  group.  "  They  differ  essentially," 
observes  the  former,  "from  other  Ruminants  in  the  structure  both  of 
the  organs  of  locomotion  and  of  mastication,  and  their  generic  dis- 
tinctions consequently  depend  upon  characters  which  have  no  applica- 
tion to  the  remaining  groups  of  the  order."  On  the  other  hand,  the 
principles  of  generic  distribution  which  subsist  among  the  rest  of  the 
Ruminantia  appear,  in  Mr.  Ogilby's  opinion,  to  furnish  negative 
characters  only  when  applied  to  the  Camdidue ;  but  though  neces- 
sarily expressed  negatively,  the  absence  of  lachrymal,  inguinal,  aud 
interdigital  sinuses  forms,  in  reality,  positive  and  substantial  charac- 
ters ;  aud  as  such  should  be  introduced  into  the  definition  of  these 
as  well  as  of  other  genera,  in  which  they  unavoidably  appear  in  a 
negative  form.  The  Camelidce,  in  Mr.  Ogilby's  arrangement,  are 
immediately  followed  by  the  Cervidce.    ('  Zool.  Proc.,'  1886.) 

Dr.  Gray  makes  his  sub-family  Camelina,  the  third  of  his  family 
Bovidcp,  consist  of  C'amelus  and  Lama.  He  recognises  four  species : — 
L.  Vicugna,  the  Vicugna;  L.  Guanacas,  the  Guanaco;  L.  ylauca,  the 
Llama  ;  L.  Pacos,  the  Alpaca. 

No  fossil  species  of  Auchenia  has  yet  been  discovered;  but  Mr. 
Darwin  brought  home  from  South  America  the  remains  of  a  most 
interesting  animal  nearly  allied  to  the  Llamas,  which  Professor  Owen 
has  characterised  under  the  name  of  Macrauchenia.  [Macraucheni  a.] 
The  cervical  vertebras  in  this  form  present  the  same  character  in  the 
absence  of  the  holes  for  the  vertebral  arteries  in  the  transverse  pro- 
cesses as  in  the  Llamas  and  Camels.  (Owen.) 
LOACH.  [Cobitis.] 

LOADSTONE,  a  name  given  to  Magnetic  Iron-Ore.  [Iron  ; 
Magnetism,  in  Arts  and  Sc.  Div.] 

LOASA'CE^E,  Loasads,  a  small  natural  order  of  Polypetalons 
Exogens,  consists  of  herbaceous  and  frequently  annual  plants  covered 
over  with  stiff  hairs  or  stings,  which  produce  considerable  pain  by  the 
wounds  they  inflict.  They  have  alternate  lobed  leaves  without  stipules ; 
large  yellow,  red,  or  white  flowers;  numerous  polyadelphous  stamens, 
within  which  are  stationed  singular  lobed  petaloid  appendages,  and  an 
inferior  ovary  with  parietal  placentae.  The  fruit  is  a  dry  or  fleshy 
capsule,  with  the  valves  sometimes  twisted  spirally.  The  order  is 
nearly  allied  to  Cucurbitacece,  Homaliacece,  and  Cactacece  ;  all  the  known 
species  are  American,  and  the  greater  part  from  Chili  and  Peru.  The 
genera  in  gardens  are  Loasa,  Menlzelia,  and  Blumenbachia.  It  has  15 
genera  and  70  species. 

LOBELIA,  a  genus  of  Plants  belonging  to  the  natural  order  Lobe- 
liacece.  The  limb  of  the  calyx  is  5-parted ;  the  corolla  irregular  and 
tubular;  the  tube  slit  on  the  upper  side,  and  ventricose  at  the  base  ; 
the  limb  bilabiate  ;  the  filaments  are  syngenesious;  anthers  either  all 
bearded  or  the  two  lower  ones  only ;  the  capsule  is  2-celled,  2-valved, 
many-seeded,  dehiscing  at  the  apex. 

L.  inflata,  Indian  Tobacco,  is  an  annual  plant,  growing  in  most  dis 
tricts  of  North  America.  In  height  it  is  from  6  inches  to  2  or  3  feet. 
The  small  plants  are  nearly  simple,  the  large  ones  much  branched  ; 
the  root  fibrous ;  stem  erect  in  the  full-sized  plant,  much  branched, 
angular,  very  hairy  ;  the  corolla  is  bluish-purple  ;  the  tube  prismatic 
and  cleft  above  ;  the  segments  spreading,  acute,  the  two  upper  ones 
lanceolate,  the  three  lower  ones  oval.  The  seeds  are  numerous,  small, 
oblong,  and  brown.  The  leaves  are  oval  and  obtuse,  and  have  an 
undulated  and  irregularly-toothed  margin,  rough  surface,  and  slightly 
pilose  beiow,  possessing  a  taste  which  gradually  becomes  acrid  and 
pungent.    The  inflated  capsules  possess  the  same  virtues. 

The  action  on  the  human  system  is  nearly  the  same  as  that  of 
tobacco  when  chewed,  producing  a  copious  flow  of  saliva,  aud  if 
swallowed  in  a  considerable  dose  causing  great  relaxation  of  all  mus- 
cular structures,  including  the  heart  and  arteries,  accompanied  with 

*  Tumid  upper  lip  continuous  with  the  nose  or  nostril. 
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Lvasa  gramliflora. 

1,  one  of  the  appendages  within  the  stamens  ;  2,  an  ovary  with  all  the  sepals 
cut  off  except  one  ;  3,  a  transverse  section  of  the  ovary,  Bhowing  the  parietal 
placentation. 

debility  and  cold  perspirations,  and  also  paleness  of  the  surface.  In 
large  doses  it  proves  decidedly  poisonous.  It  frequently  acts  as  an 
emetic  and  expectorant  when  given  iu  small  and  regulated  doses. 

It  has  been  found  eminently  useful  iu  warding  oft"  or  cutting  short  a 
paroxysm  of  asthma,  either  taken  internally  in  substance,  or  in  the 
form  of  an  setherial  tincture,  or  inhaled  as  smoke  along  with  aromatic 
herbs.  It  has  been  found  beneficial  as  an  expectorant  and  relaxant 
in  hooping-cough,  but  neither  in  it  nor  asthma  does  it  prove  more 
than  a  palliative,  or  afford  more  than  temporary  relief ;  as  such  how- 
ever it  is  very  serviceable  in  some  nervous  affections  with  irregular 
action  of  the  heart.    [Lobelia,  in  Arts  and  Sc.  Drv.] 

L.  siphilitica,  grows  in  the  United  States.  It  is  a  bright  but  rather 
pale-green  perennial  growing  about  2  feet  high ;  the  stem  is  erect, 
angular,  very  slightly  hairy ;  leaves  ovate-oblong,  acute  at  each  end, 
rather  wavy,  unequally  serrated,  slightly  hairy ;  raceme  terminal, 
leafy, cylindrical,  dense;  peduncles  bracteolate,  hairy,  shorter  than  the 
acuminate  hairy  bracts ;  calyx  leafy,  with  ovate  acuminate  hairy 
segments  half  as  long  as  the  tube  of  the  corolla,  and  reflexed  at  the 
sinus  ;  corolla  deep-blue  in  the  tube,  paler  in  the  limb,  the  lower  lip 
of  which  is  convex  and  white  at  the  base ;  all  the  segments  ovate  and 
acute ;  the  tube  of  the  stamens  deep-blue,  elevated  through  and 
beyond  the  dorsal  slit  of  the  corolla.  The  whole  plant  has  a  rank 
smell.  Its  root  is  acrid  and  emetic,  and  has  been  used  as  a  remedy 
for  syphilis ;  it  has  the  reputation  of  acting  as  a  speedy  cure  for  this 
disease,  but  European  practice  does  not  confirm  its  American 
reputation. 

L.  Borlmanna  has  linear  entire  leaves  of  two  parallel  tubes,  the 
stem  simple  and  nearly  naked;  the  root-stock  fleshy,  with  filiform 
runners;  leaves  blunt,  from  1  to  2  inches  long;  stem  12  to  18  inches 
high ;  the  flowers  are  light  blue,  distant,  in  a  simple  raceme,  slightly 
raised  above  the  water,  the  rest  of  the  plant  submersed.  It  is  found 
iu  laki  s  with  a  gravelly  bottom  in  Great  Britain. 

L.  wen*  has  a  nearly  upright  stem,  the  lower  leaves  obovate  or 
oblong,  slightly  toothed,  upper  ones  lanceolate  serrate,  flowers  in  long 
terminal  racemes  ;  the  stem  from  12  to  18  inches  high,  leafy,  branched, 
angular,  and  roughish ;  racemes  erect,  simple,  and  lax ;  flowers  of  a 
light-blue  colour.    It  is  found  on  heaths  near  Axminster,  Devonshire. 

(Babington,  Manual  of  British  Botany  ;  Lindley,  Flora  Medica.) 

LOBELIA'CEuE,  Loleliads,  an  important  natural  order  of  Mono- 
petalous  Exogens,  differing  from  Campanulaccce  in  having  irregular 
flowers  and  syngenesious  stamens,  but  otherwise  resembling  them 
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very  nearly  ;  of  thoso  two  characters  the  last  is  tho  moHt  absolute, 
hoLomu,  a  lobeliacoous  genus,  being  no  called  because  its  flowers  are 
regular.  Tb«  species  principally  inhabit  the  warmer  part*  of  Mm 
world;  in  Europe;  tl  icy  a  ro  rare,  in  North  America  much  more  com- 
mon, especially  in  the  southern  states,  and  they  arc  abundant  in  the 
hotter  countries  of  Smith  America.  Many  arc  found  at  the  Cape  of 
Good  Mope  and  in  tho  north  of  India;  their  favourite  haunts  being 
damp  woods  or  situations  freely  supplied  with  moisture.  They  abound 
in  a  milky  juice,  which  in  all  is  acrid,  and  in  some  so  intensely  no  as 
to  produce  dangerous  or  even  fatal  conscq uences  when  applied  to  the 
surface  of  the  body  or  taken  internally.  Among  tho  most  virulent  is 
tho  Hippobvoma  lovgijlornm,  a  W  est  Indian  spe  cies,  and  the  BobtUa 
Tupa,  a  Chilian  plant  now  common  in  gardens.  Nevertheless  certain 
species  have  proved  in  skilful  hands  valuable  curative  agents,  es pecially 
tho  Lobelia  ivflata,  or  Indian  tobacco.  [Lohkua.]  Many  of  the 
plants  of  this  order  are  cultivated  in  gardens  for  the  sake  of  their 
brilliant  blue  or  scarlet  flowers:  white  and  yellow  are  rare  in  the 
order.    There  are  27  genera  and  375  species  of  the  order. 

LO'BIPES,  Cuvier's  name  for  a  genus  of  Wading  liirls  (family 
Lonyirostrcs,  Cuvier),  the  type  of  which  is  Tritir/a  hypcrborea,  Linn. 
The  g>  niH  is  identic  al  with  Phalaropm  of  Vieillot. 

LOBOITE.  [InociiASE.] 

LOBOPIIY'LLIA.  A  section  of  the  species  included  in  Lamarck's 
genus  OaryophyUia  is  thus  Boned  by  Blainville.  [M  adkephylliosa.J 

LOBSTEU.    [Astacus;  Crustacka;  Homarus.] 

LOBULA'RIA,  a  group  of  recent  Zoophyla,  separated  from  the 
Linnpcan  Alryonia.  [Ai.cyonid/E.] 

LOCOMOTION  IN  ANIMALS.  The  constitution  of  a  vast  assem- 
blage of  animals  requires  that  they  should  possess  the  power  of  moving 
from  place  to  place  in  search  of  food,  and  for  a  multitude  of  other 
objects  incidental  to  their  sphere  of  action. 

In  order  to  effect  this  object  it  is  requisite  that  the  framework  of 
animals  which  are  destined  to  move  on  the  earth  should  be  more 
dense,  and  possess  greater  strength,  to  enable  them  to  bear  the  shocks 
incidental  to  terrestrial  progression,  than  that  of  those  species  which 
move  in  air  or  water.  The  bony  framework  of  the  higher  ordei-s  of 
animals,  such  as  man  and  other  Mammalia,  is  composed  of  a  great 
number  of  pieces  which  are  hinged  together  at  the  joints  in  such  a 
manner  as  to  allow  of  more  or  less  mobility,  according  to  the  purposes 
they  are  intended  to  fulfil.  Thus,  the  legs  and  arms  are  united  to  the 
trunk  by  a  ball-and-socket  joint,  a  species  of  union  permitting  the 
greatest  possible  freedom  of  motion.  The  knee,  elbow,  and  ankle,  on 
the  contrary,  are  furnished  with  the  hinge-joint,  which  admits  of 
motion  back  and  forward  in  one  plane  only ;  but,  although  the  move- 
ments of  these  joints  are  thus  in  some  measure  restricted,  greater 
precision  is  secured. 

The  vertebral  column,  which  comprehends  the  bones  of  the  back, 
is  composed  of  a  long  chain  of  bones,  acting  as  a  flexible  lever  to 
support  the  head,  neck,  and  trunk,  and  forming  the  connecting  link 
between  the  several  parts  of  the  body.  For  this  purpose  the  move- 
ments of  each  of  the  several  bones  of  the  back  upon  each  other  are 
restricted  ;  but,  in  consequence  of  the  great  number  of  joints  with 
which  the  spinal  column  in  man  is  fuinished,  it  has  a  considerable 
degree  of  motion.  The  extremities  of  those  boues  which  terminate  in 
joints  are  tipped  with  a  very  hard,  smooth,  pearly-white,  opaque 
substance,  termed  cartilage,  lined  with  a  delicate  thin  membrane, 
called  the  synovial  membrane,  which  secretes  an  oily  fluid  into  the 
joints;  so  that  the  limbs,  iu  their  movements  upon  each  other,  are 
protected  from  friction  throughout  the  life  of  the  animal. 

The  elastic  cords  which  bind  the  bones  together  at  their  joints  are 
termed  ligaments,  and  such  is  their  strength  that  bones  are  often 
broken  without  the  connected  ligaments  being  torn  or  injured. 

The  long  bones  which  support  the  trunk  of  an  animal  above  the 
surface  on  which  it  moves  are  hollow  cylinders,  a  form  which  presents 
a  longer  surface  for  the  attachment  of  the  muscles  by  which  the 
limbs  are  moved,  and  confers  greater  strength  with  less  expenditure 
and  weight  of  material  than  if  they  were  solid.  It  is  found  that  the 
lateral  strength  of  two  cylindrical  bones  of  equal  weight  and  length, 
one  of  which  is  solid  and  the  other  hollow,  are  to  each  other  as  the 
diameter  of  their  transverse  sections.  For  instance  : — let  a,  b,  d,  c, 
figs,  a,  b,  represent  the  figures  of  the  two  bones ;  then,  the  strength 
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cf  the  tube  o!  c  is  to  that  of  the  solid  a  h  as  the  length  of  the  diameter 
d  c  to  that  of  a  b.    Iu  consequeuce  of  this  principle  it  was  long  since 
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observed  by  Galileo  that  the  strength  of  bodies  is  augmented  in  a 
thousand  ways  without  increasing  their  weight;  and  that  if  a  wheat- 
strttw,  which  supports  the  car  which  is  heavier  than  the  whole  stalk, 
were  made  of  the  same  quantity  of  matter,  but  solid,  it  would  break 
or  bend  with  far  greater  ease  than  is  now  found  to  be  the  case.  The 
feathers  of  birds  present,  as  well  as  the  bones  of  animals,  similar  pro- 
vision for  the  combination  of  strength,  lightness,  and  economy  of 
material.  It  must  however  be  borne  in  mind  that  neither  the  strength 
of  bodies  nor  the  size  of  animals  can  be  increased  with  the  same 
quantity  of  matter  without  limit ;  because  when  the  diameter  of  the 
tube  exceeds  certain  dimensions  it  becomes  so  thin  and  fragile  as  to 
break  without  offering  any  sensible  resistance. 

The  bones,  ligaments,  and  joints  of  animals  arc  denominated  the 
passive  organs,  and  the  muscles  the  active  organs  of  motion.  The  bones 
serve  the  purpose  of  levers,  which  are  acted  upon  after  the  principle 
of  what  is  called  the  first,  second,  and  third  orders  of  lever,  so  named 
according  to  the  relative  positions  of  the  prop  or  fulcrum,  the  power, 
and  the  resistance  or  weight. 

The  power  of  the  muscles  which  move  the  limbs  is  so  great  that  if 
the  resistance  to  their  action  bo  sufficiently  strong,  they  are  often 
known  to  break  the  bones  upon  which  they  act.  It  is  in  consequence 
of  the  great  force  which  the  muscles  are  capable  of  exerting  that  they 
are  generally  attached  to  the  bones  very  near  the  axis  of  the  joint 
about  which  the  bone  moves.  The  advantage  of  this  disposition  is, 
that  a  greater  power  of  the  muscle  is  made  equivalent  to  a  greater 
velocity  in  the  movement  of  the  limb.  The  action  of  the  biceps 
muscle  affords  a  good  example  of  this  principle.  In  the  annexed 
figure  (1)  we  observe  that  this  muscle  p  is  attached  to  the  bone  of  the 
fore  arm  at  a,  very  near  the  axis  of  the  elbow-joint  /,  the  effect  of 
which  is  that  in  raising  the  weight  in  the  hand  6  to  b',  the  muscle 
moves  the  point  a  only  to  c  ;  but  then,  as  the  distance  between  6  and  b' 
is  much  greater  than  the  distance  from  a  to  c,  it  is  manifest  that  a 
very  small  contraction  of  the  muscle  i3  sufficient  to  produce  a  very 
great  range  in  the  movement  of  the  extremity  of  the  limb. 


In  this  case  the  muscle  is  acting  under  a  mechanical  disadvantage 
owing  to  the  obliquity  of  its  direction,  and  its  proximity  to  the  joint  : 
but,  as  it  is  endowed  with  great  power,  these  circumstances  do  not 
constitute  defects.  On  the  contrary,  not  only  can  the  limbs  be  moved 
upon  each  other  with  much  more  velocity,  but  the  symmetry  and 
beauty  of  proportion  in  the  human  figure  are  preserved.  It  is  more- 
over said  that  a  muscle  cannot  contract  upon  itself  beyond  one-fourth 
of  its  entire  length  ;  so  that  its  work  must  of  necessity  be  done  by 
acting  in  some  such  manner  as  we  find  in  the  case  already  mentioned. 

As  the  muscles  have  the  power  of  contracting  throughout  nearly 
their  whole  length,  they  are  capable  of  drawing  the  moveable  parts 
attached  to  them  at  both  their  ends ;  for  example,  we  can,  with  the 
same  set  of  muscles,  either  bend  the  thigh  upon  the  body,  or  body 
upon  the  thigh.  If  the  muscles  had  not  been  endowed  with  the  power 
to  move  the  limbs  under  a  mechanical  disadvantage  with  the  velocity 
they  do,  the  sledge  and  the  hammer,  now  so  daily  in  use,  would  have 
been  instruments  of  no  value  to  the  smith,  nor  the  axe  and  hammer 
to  the  carpenter  ;  and  the  numberless  uses  to  which  rapid  motions  of 
the  limbs  are  applied  must  have  been  effected  by  some  other  means. 
The  figure  of  the  arm  affords  an  illustration  of  the  principles  of  the 
third  order  of  lever;  that  is,  the  power  of  the  muscle  is  applied 
between  the  weight  5  and  the  fulcrum  and  the  power  of  the  muscle 
p  is  to  the  weight  6,  as  the  length  of  the  line  b'f  to  the  length  of  the 
line  fc  :  from  this  proportion  we  can  readily  find  the  power  of  the 
muscle  when  the  weight  is  known. 

If  we  select  four  animals  of  the  same  order,  having  similar  figures, 
whose  dimensions  of  one  kind  are  as  1,  2,  3,  4,  the  weights  of  the 
animals  aud  of  all  their  corresponding  parts  will  be  as  the  cubes  of 
these  numbers ;  that  is,  as  1,  8,  27,  64 ;  but  since  it  is  found  that  the 
force  of  a  muscle  depends  on  the  number  of  its  fibres,  this  force  must 
increase  in  the  ratio  of  its  transverse  section,  that  is,  as  the  square  of 
one  of  the  dimensions  of  the  animal,  or  as  1, 4,  9,  16.  The  contractile 
force  of  the  muscles  in  a  healthy  man,  according  to  Dr.  Young,  is 
equivalent  to  about  500  lbs.  for  each  square  inch  of  the  surface  pre- 
sented by  their  transverse  sections.  We  may  then  easily  understand 
from  the  preceding  remarks  why  it  is  that  the  most  powerful  men  have 
Jheir  muscles  most  developed ;  and  why  the  largest  muscles  are  placed 
in  those  parts  of  the  body  where  they  are  subjected  to  the  greatest 
quantity  of  work.  For  example,  the  force  of  the  muscles  that  close 
the  lower  jaw  in  man  is  estimated  at  500  lbs. ;  indeed  the  force  of 
these  muscles  is  well  known  to  be  sufficient  to  crush  the  soundest 


teeth  when  a  hard  substance  is  placed  between  them.  Some  indi- 
viduals arc  capable  of  holding  between  the  teeth  and  of  supporting 
by  the  lower  jaw  240  lbs.  and  upwards.  In  many  of  the  lower  animals, 
such  as  the  Carnivora,  tho  muscles  which  close  the  lower  jaw  are 
much  stronger  and  more  developed  than  in  man,  as  is  exemplified  in 
the  ease  with  which  the  lion  and  tiger  lacerate  their  prey. 

It  is  well  known  that  the  quantity  of  labour  which  the  muscles  will 
endure,  and  the  length  of  time  they  will  continue  to  act,  increase, 
within  certain  limits,  in  proportion  to  their  daily  exercise.  If  the 
muscles  of  the  arms  or  legs,  or  any  others,  be  called  suddenly  into 
action  for  a  longer  period  than  that  to  which  they  have  been 
accustomed,  they  soon  communicate  to  the  individual  a  sense  of 
weariness,  and  evince  a  disposition  to  yield  to  the  action  opposed  to 
them,  aud,  unless  they  are  allowed  some  repose,  mischief  speedily 
succeeds.  ^  But  when  their  action  is  very  gradually  increased  day 
after  day,  it  is  observed  that  tho  bulk  of  the  muscles,  and  consequently 
their  power,  is  augmented.  For  it  has  been  already  stated  that  the 
force  of  muscles  is  directly  proportioned  to  the  square  of  the  surfaces 
which  they  present  on  making  transverse  sections  through  them  :  and 
if  we  take  the  estimate  of  Dr.  Young  for  the  basis  of  a  computation 
of  the  additional  forco  they  acquire  by  exercise,  we  shall  find  that  an 
increase  of  a  quarter  of  a  square  inch  in  a  single  muscle  is  equivalent 
to  a  gain  in  strength  of  -^a,  or  125  lbs.  Now,  as  a  great  number  of 
muscles  act  at  the  same  time  in  moving  the  limbs,  it  follows  that  they 
must  all  become  enlarged,  in  proportion  as  they  contribute  to  produce 
that  motion.  It  is  therefore  practicable,  by  gradually  increasing  the 
exercise  of  the  different  muscles  of  the  body  daily,  and  thereby 
augmenting  their  bulk,  to  attain  a  vast  increase  of  animal  strength  ; 
and  when  we  consider  that  health  is  the  result  of  such  exercise,  if  it 
is  not  carried  too  far,  no  stronger  argument  can  be  adduced  for  its 
adoption.  But  there  is  a  limit  to  the  amount  of  exertion  which  the 
muscular  system  will  bear  :  if  that  limit  is  passed  the  muscles  lose 
their  vigour,  and  lassitude  and  a  flaccid  state  supervene.  Experiment 
teaches  us  how  long  the  muscles  may  be  continued  in  action,  and  the 
quantity  of  force  which  they  are  capable  of  expending  during  that  period. 
We  have  before  stated  that  the  weight  of  the  body  is  proportional 
to  the  cube,  and  the  power  of  the  muscles  to  the  square,  of  some  one 
of  its  dimensions :  for  instance,  in  two  similar-formed  men,  who»e 
heights  are  respectively  5  and  6  feet,  the  muscular  power  of  the 
former  to  that  of  the  latter  will  be  as  25  to  36,  but  their  weights  will 
be  as  125  to  216,  or  as  25  to  43  very  nearly;  the  weight  therefore 
increa-es  much  more  rapidly  than  the  muscular  power,  aud  conse- 
quently a  small  man  is  stronger,  in  proportion  to  his  size,  than  a 
larger  one.  The  same  law  holds  good  in  all  animals  of  the  same  kind. 
hi  persons  predisposed  to  corpulency,  and  who  neglect  to  use  the 
proper  means  of  checking  it,  the  quantity  of  fat  continues  to  increase 
and  the  muscl"S  to  decrease  in  volume  until  they  exhibit  the  deplorable 
phenomenon  of  an  inability  to  move  even  their  own  weight  without 
pain  and  difficulty  :  for  it  is  found  on  dissection  that  the  quantity  of 
muscular  fibre  is  less,  and  the  fibres  themselves  more  flaccid,  in  fat 
persons  than  in  other*. 

The  attitudes  ami  movements  of  every  animal  depend  on  the 
position  of  the  centre  of  gravity*  and  base  of  support.  When  a  man 
stands  erect  a  plumb-line  passing  through  his  centre  of  gravity  will 
fall  between  his  feet.  It  is  a  subject  of  mathematical  investigation, 
when  the  feet  are  equally  advanced  and  equally  inclined  (as  in  fig.  2), 


Fig.  2. 


to  determine  the  angle  a  5  c,  which  they  must  form  with  the  pro- 
longation of  the  line  joining  the  heels  in  order  to  afford  the  greatest 
base  of  support.  In  general,  where  the  legs  are  perfectly  vertical,  it 
will  be  found  that  the  line  joining  the  centre  of  the  heels  is  just  equal 
to  the  length  of  the  foot,  and  in  this  case  the  required  angle  will  be 
60°  exactly ;  as  the  heels  approach  each  other  this  angle  diminishes, 
and  when  they  are  close  together  it  is  rather  more  than  45°.  Opera 
dancers,  besides  curving  the  body,  employ  their  arms  to  bring  the 
centre  of  gravity  over  the  base  of  support,  which  is  often  limited  to 
the  ball  of  the  great  toe  of  one  foot ;  the  weight  of  the  raised  leg  and 
foot  is  also  concerned  in  producing  the  equilibrium  of  the  body  in 
resting  on  tne  other  foot.  Rope-dancers  use  a  long  heavy  pole  for  the 
same  purpose :  the  pole  is  grasped  by  both  hands,  and  carried  nearly 
at  right  angles  to  the  axis  of  the  rope,  as  the  centre  of  gravity  must 
be  continually  brought  over  the  very  narrow  base  which  the  rope 
affords,  and  the  rope  itself,  if  slackened,  having  a  motion  both  lateral 
and  vertical,  and  being  at  a  considerable  height  above  the  ground  : 
the  process  of  rope-dancing  requires  great  muscular  activity  and 
precision  in  the  attitudes  of  the  body  to  secure  the  performer  from 
falling.  The  celebrated  Madame  Saqui,  as  is  well  known,  lost  her  life 
by  a  fall  from  a  rope.    The  centre  of  gravity  has  always  a  tendency 

*  The  centre  of  gravity  of  any  body  u  that  point  upon  which  the  body,  acted 
on  only  by  the  force  of  gravity,  will  balance  itself  in  all  positions  ;  consequently, 
if  a  line  or  plane  which  passes  through  the  centre  of  gravity  be  supported,  the 
body  will  be  supported  in  all  positions. 
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to  oscillate  on  each  side  of  tho  ropo,  and  tho  oyo  of  the  performer  is 
fixed  on  one  cud  of  it,  by  which  means  ho  is  enabled  to  keep  his  body 
steady,  and  moreover,  when  his  centre  of  gravity  falls  on  tho  loft  sido 
of  the  ropo,  a  sufficient  portion  of  tho  polo  is  shifted  to  tho  right  side 
in  order  to  restore  tho  equilibrium.  A  long  rod  is  then  a  very  good 
auxiliary  for  keeping  tho  body  steady  in  positions  of  difficult  equili- 
brium, such  as  walking  over  narrow  parapets,  or  wooden  bridges 
thrown  across  rivulets  without  a  hand-rail,  which  may  often  be  met 
with  in  country  districts.     When  a  porter  carries  a  burden,  the 


attitude  of  the  body  must  accommodate  itself  to  the  position  of  tho 
common  centre  of  gravity  of  himself  and  his  load.  Thus,  in  the 
above  figures  it  will  be  observed  that  when  the  man  stands  upright 
the  centre  of  gravity  of  the  man  G  falls  within  the  base  of  support, 
and  if  his  load  L  falls  without  tho  base,  as  does  likewise  g,  the  com- 
mon centre  of  gravity  of  the  man  and  load,  the  consequence  would 
be  that  he  would  fall  backwards;  but  this  is  prevented,  or  which  is 
the  same  thing,  the  point  g  is  brought  within  the  base  by  tho  man 
bending  his  body  forward.  The  reverse  happens  when  the  load  is 
carried  in  front;  as,  for  instance,  by  the  laundress,  whose  basket  is 
carried  in  front,  as  in  fig.  4.  In  this  case,  instead  of  bending  forward, 
Fig.  4. 


as  in  the  former  case,  the  body  is  thrown  back,  in  order  that  the 
centre  of  gravity  common  to  the  woman  and  the  basket  may  be 
brought  within  the  base  of  support.  In  these  and  similar  cases  the 
person  will  be  prevented  from  falling  when  the  line  O  g  multiplied  by 
the  weight  of  the  man  is  equal  to  the  line  g  L  multiplied  by  the 
weight  of  the  load.  When  a  person  stoops  to  place  a  load,  such  as  a 
pail  of  water,  on  the  ground,  the  hips  are  thrown  backward  so  as  to 
bring  the  point  g  within  the  base  of  suppqrt.  Just  as  the  pail  reaches 
the  ground  the  common  centre  is  for  a  moment  however  beyond  the 
base,  and  there  is  great  danger  of  the  body  falling  forwards,  which  is 
sometimes  prevented  by  the  person  instinctively  clinging  to  the  edge 
of  the  pail.  Corpulent  persons  are  observed  to  walk  very  erect,  in 
order  to  throw  the  centre  of  gravity  immediately  over  the  hip-joints, 
upon  which  the  body  rotates,  as  in  fig.  5.  They  are  also  observed  to 
take  very  short  steps,  and  walk  more  slowly  than  others. 

The  erect  attitude,  which  contributes,  amongst  many  other  things, 
to  distinguish  man  from  the  lower  animals,  is  chiefly  owing  to  his 
organisation,  and  not  the  effect  of  mere  mental  development.  It  is 
found  that  animals  instinctively  adopt  that  position  of  the  body  which 
enables  them  to  bear  their  own  weight  with  the  least  expenditure  of 
muscular  labour,  and  that  in  all  other  positions  the  support  of  the 
body  becomes  irksome.  Let  us  now  turn  our  attention  to  what  takes 
place  in  the  erect  posture  in  man.  The  position  in  which  the  muscular 
force  is  least  expended  is  that  in  which  the  bones  of  the  skeleton,  and 
all  other  parts,  are  poised  upon  each  other  at  the  joints  about  which 
they  move  :  the  muscles  in  this  case  have  merely  to  perform  the  office 
of  keeping  the  superincumbent  parts  exactly  balanced.  When  a  man 
stands  erect,  with  the  eyes  directed  horizontally  forwards,  or  slightly 
inclined  upwards,  the  centre  of  gravity  of  the  head  lies  vertically 
over  the  centre  of  the  joint  that  connects  the  head  with  the  neck  : 
also,  the  weight  of  the  body  and  head  is  equally  supported  on  the 
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hip-joints;  those  again,  with  the  thighs,  rest  on  the  centres  of  the 
knee-joints,  and  these  on  the  elastic  arches  formed  by  tho  bones  of 
the  foot  which  aro  placed  on  tho  ground.    Thus,  in  fig.  0  it  will  bo 


Fig.  0. 
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seen  that  the  vertical  line  .r,  »/,  passes  through  all  the  points  just  enu. 
meiated;  and,  whilst  the  body  is  erect,  there  is  required  only  suffi 
cieut  muscular  power  to  keep  it  balanced  on  tho  joints,  and  the  joints 
from  bending.  Now,  to  show  that  the  several  parts  are  most  easily 
supported  in  tho  erect  position,  let  us  see  what  happens  when  the 
body  is  horizontal.  Take  the  head,  for  example.  The  centre  of 
gravity  of  the  head  0  (fig.  7),  instead  of  lying  vertically  above  the 
joint  of  the  neck  g,  as  when  erect,  is  distant  from  it  by  the  length  of 
the  line  O'g,  so  that  the  muscles  which  keep  the  head  in  the  horizontal 
position  have  to  support  it  with  a  mechanical  disadvantage  at  the  end 
of  a  lever  Qg;  and  it  will  be  found  that  it  cannot  be  sustained  in 
that  position,  even  for  a  short  period,  without  great  fatigue,  which  is 
not  felt  in  the  erect  posture.  It  will  also  be  observed  that  the  eye3 
would  be  directed  towards  the  ground,  so  that  a  man  could  not  look 
horizontally  forwards  without  difficulty,  nor  vertically  upwards  at  all, 
both  of  which  actions  are  essentially  necessary  to  the  pursuits  and 
habits  of  the  human  race.  In  the  lower  animals  the  case  is  quite 
different ;  for,  if  we  take  the  horse  as  an  example,  we  find  that  the 
centre  of  gravity  of  the  head  is  brought  nearer  the  joint  uniting  the 
head  with  the  neck  in  the  horizontal  than  in  the  erect  position. 
From  the  position  of  the  eyes  in  the  head,  if  the  animal  were 
standing  erect  on  its  hind  legs,  it  would  look  directly  upwards, 
and  could  not  direct  them  to  the  ground.  These  considerations, 
alone  are  sufficient  to  enable  us  to  come  to  the  conclusion  that 
man  is  not  organised  to  move  as  a  quadruped,  nor  quadrupeds  as 
man  ;  and  moreover,  in  the  posture  of  the  quadruped,  the  whole  sole 
of  the  human  foot  would  not  reach  the  ground,  but  the  toes  only  ; 
and  he  would  become  a  digitigrade,  instead  of  being,  as  he  is  now,  a 
plantigrade  animal.  In  the  position  of  a  quadruped,  also,  if  the  hands 
and  arms  were  employed  to  contribute  to  the  support  of  the  head  and 
trunk,  they  would  no  longer  be  free  to  perform  all  those  various  offices 
to  which  these  organs  are  manifestly  adapted. 

There  is  a  considerable  difference  in  the  figure  of  the  vertebral 
column  of  man  and  of  the  lower  animals ;  in  the  former  it  is  con- 
structed to  bear  the  greatest  weight  in  the  erect,  but  in  the  latter  in 
the  horizontal  position.  In  man  the  vertebral  column  (or,  as  it  is 
more  commonly  called,  the  back-bone)  is  divided,  from  the  head  to 
the  lower  part  of  the  loins,  into  24  joints.  Between  each  bone  of 
the  back  there  is  a  very  elastic  substance  interposed,  of  such  a  nature 
as  to  bear  the  pressure  of  the  bones  without  injury,  to  enable  them 
to  be  twisted  and  bent  upon  each  other  without  coming  in  contact, 
and  thus  to  avoid  the  injury  that  would  result  from  friction.  It 
might  be  supposed  at  first  sight  that  a  chain  of  bones,  piled  upon 
each  other,  separated  by  so  many  joints,  and  capable  of  moving  in 
various  directions,  would  be  a  weak  and  imperfect  organ,  when 
considered  as  a  pillar  to  support  the  head  and  body  :  this,  however, 
is  by  no  means  the  case  ;  for,  independently  of  its  office  in  upholding 
the  head  and  trunk,  each  bone  is  hollow,  so  that  the  vertebral  column 
forms  a  tube  for  the  passage  of  the  spinal  marrow  or  cord,  which  it 
encases,  and  protects  from  external  violence,  in  all  the  varied  occu- 
pations of  life.  Destined,  then,  as  the  bones  of  the  back  are  to 
protect  so  important  an  appendage  of  the  brain,  and  to  support  the 
weight  of  the  head  and  trunk,  special  care  has  been  taken  by  the 
all-wise  Creator  to  construct  each  bone  with  sufficient  strength  for 
these  purposes ;  we  consequently  find  the  bones  of  the  neck,  which 
have  the  least  weight  to  bear,  the  smallest,  and  that  they  gradually 
increase  in  size  down  the  back  to  the  loins,  where  they  are  the 
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largest,  Each  bone  of  the  back  is  bound  so  strongly  by  ligaments  to 
the  one  above  and  below  it,  and  its  figure  is  so  constructed  to  lock 
into  the  adjoining  bones,  that  no  common  force  will  disunite  them : 
indeed,  so  firmly  are  the  bones  of  the  back  bound  and  locked 
together,  that  a  force  sufficient  to  crush  the  body  of  the  bone  will 
alone  separate  them.  A  fracture  of  this  kind  is,  accordingly,  one  of 
the  most  serious  accidents  that  can  befal  a  man,  and,  in  fact,  death 
most  commonly  results  from  it.  The  verte- 
bral column  is  not  straight,  but  curved  in  three 
places,  as  shown  in  fig.  8.  At  o,  the  neck,  the 
spinal  column  lies  in  front  of  the  vertical  line 
x  y  ;  at  6,  the  back,  part  of  tho  column  sup- 
porting the  shoulders  lies  behind  the  same 
line  ;  and  at  c,  the  loins,  the  column  again  lies 
in  front  of  it.  Now,  it  may  be  imagined  by 
some  persons  that  this  curved  condition  of 
the  back  is  a  defect  and  a  source  of  weak- 
ness, but  it  is,  on  the  contrary,  a  condition 
of  security  and  strength ;  for,  tho  jars  inci- 
dental to  walking,  leaping,  and  heavy  blows, 
coming  vertically  on  either  extremity,  are 
thus  transmitted  obliquely  through  the  wholo 
column,  so  that  much  of  their  violence  is  lost, 
Moreover,  it  has  been  found  by  Euler  that  an 
elastic  rod,  when  slightly  curved,  will  bear 
upon  its  end  a  much  greater  weight  than  if 
straight ;  and  if  the  number  of  small  curves 
bo  three,  the  weight  it  will  sustain  will  be  the 
square  of  three,  with  one  added,  or  4  x  4,  that 
is,  16  times  greater  than  if  it  were  straight. 
Now,  if  we  may  consider  it  admissible  to  apply  this  principle  to 
the  human  vertebral  column  iu  bearing  a  burden  on  the  head  in  the 
erect  posture,  we  shall  see  that,  in  this  posture,  a  man  is  capablo  of 
carrying,  or  rather  supporting,  such  a  load  as  would  almost  break  tho 
back  in  a  prone  position. 

We  observe  that  the  bones  of  the  back,  or  vertebral  column,  are 
also  curved  in  the  lower  animals;  but,  instead  of  forming  several 
curves  iu  opposite  directions,  as  in  man,  it  forms  one  large  arc,  which 
is  convex  upwards,  when  the  spine  of  the  animal  is  directed  horizon- 
tally. This  form  of  the  bones  of  the  back  in  quadrupeds  is  con- 
spicuous iu  the  Ruminantia  and  Pachydermata ;  for  instance,  in  the 
Rhinoceros,  as  seen  in  fig.  9,  the  whole  of  the  column  lyiug  between 

Fig.  9. 


x  and  y  forms  one  large  arch  with  its  concavity  directed  downwards ; 
and,  as  each  bone  which  enters  into  the  composition  of  the  arch  is 
bound  to  the  adjacent  bones  by  ligament,  or  fibrous  cord  of  great 
strength,  any  force  or  load  laid  upon  the  back  of  the  animal,  in  its 
natural  prone  position,  by  tending  to  bring  that  portion  of  the  spine 
lying  between  x  and  y  into  a  straight  line,  tightens  these  cords ;  and 
thus  the  spine  itself  is  capable  of  bearing  as  much,  or  perhaps  more 
weight  than  the  limbs  of  the  animal  could  carry  in  its  natural 
position :  but,  if  the  load  were  laid  on  the  top  of  the  spine,  instead 
of  across  it,  on  the  supposition  that  the  body  of  the  animal  assumed 
an  erect  posture,  the  arch  of  the  back  would  increase,  and  the  spine 
would  be  broken  by  the  same  load  which  it  would  easily  bear  when 
laid  across  it.  Here,  then,  we  have  another  illustration  of  a 
quadruped  requiring  a  prone  position  derived  from  the  constitution 
of  its  vertebral  column.  Independently  of  this,  if  we  were  to 
examine  the  relative  positions  of  the  joints,  we  should  find  that, 
when  a  quadruped  is  placed  in  an  erect  posture,  a  vertical  Hue  passing 
through  the  centre  of  gravity  of  the  head  and  the  axis  of  the  joint 
which  unites  it  to  the  trunk,  does  not,  and  cannot  pass  through  the 
centre  of  gravity  of  the  animal,  G,  and  the  hip,  knee,  and  ankle 
joints  at  the  same  time,  as  in  man  ;  neither  can  the  horizontal  line 
x  y  be  brought  to  coincide  with  the  vertical  line  x'  y' :  and,  that 
therefore,  the  erect  position  of  a  quadruped  is  not  that  of  least 
expenditure  of  muscular  action,  which  we  maintain  is  the  position 
natural  to  every  animal  in  the  act  of  standing. 

The  human  body  is  supported  during  progression  on  one  or  both 
legs,  and  the  conditions  of  its  locomotion  differ  from  those  of  almost 
all  other  animals.  We  may  observe  that  when  locomotion  takes  place, 
the  centre  of  gravity  of  the  body  must  be  lowered  from  the  position 


in  which  it  is  found  when  standing  perfectly  erect :  and  for  this 
purpose  tho  legs  are  furnished  with  three  joints,  the  first  of  which 
connects  them  to  the  truuk,  the  second  is  the  hinge-joint  of  the  knee, 
and  the  third  is  the  ankle-joint,  the  structure  of  which  partakes  of 
the  hinge-like  action  of  the  knee,  but  has  also  a  small  extent  of  lateral 
motion.  It  is  owing  to  the  power  of  flexion  and  extension  of  the  legs 
that  it  is  possible  to  carry  the  centre  of  gravity  of  tho  body  almost  iu 
a  perfectly  horizontal  line  and  with  a  uniform  velocity.  Tho  length 
of  the  legs  in  man,  if  measured  from  the  hip-joint  to  the  ground 
when  standing  erect,  is  found  in  most  persons  to  be  greater  than  the 
length  of  the  rest  of  the  body  above  that  point.  Of  the  three  joints 
of  the  leg,  the  first,  or  hip-joint,  allows  it  only  to  move  forwards ; 
the  second,  or  knee-joint,  allows  it  only  to  move  backwards ;  and  tho 
third,  or  ankle-joint,  either  backwards  or  forwards.    In  fig.  10  we 


Fig.  11 


Fig.  12. 


observe  the  greatest  length  the  leg  can  assume  by  the  complete 
extension  of  all  its  joints,  this  length  being  the  distance  between  a, 
the  head  of  the  thigh-bone,  and  c,  the  convex  surface  of  the  ankle- 
joint.  In  fig.  11  we  have  the  least  length  of  the  leg,  produced  by  the 
simultaneous  flexion  of  all  the  joints,  but  this  bending  of  the  leg  is 
evidently  much  greater  than  is  necessary  in  the  act  of  quickest  walk- 
ing, during  which  the  bending  of  the  leg  is  as  represented  in  fig.  12 ;  so 
that  the  range  of  motion  iu  the  several  joints  of  the  legs  ia  greater 
than  is  necessary  for  the  common  purposes  of  walking,  but  is  essential 
to  some  other  attitudes.  It  will  be  observed  that  the  length  of  the 
thigh-bone  is  nearly  equal  to  that  of  the  leg  from  the  knee  to  the 
ankle,  and  in  consequence  of  the  opposite  directions  in  which  the 


Fig.  13. 

limbs  move  upon  the  joints,  we  are  enabled  to  perform  the  following 
curious  function  : — If  the  heel  be  raised  from  the  ground  about  41% 
so  that  the  body  rests  on  the  ball  of  the  foot  only,  the  centre  of 
gravity  may  be  made  to  descend  in  a  vertical  line  by  bending  all  the 
•joints  of  the  legs  simultaneously  {fig.  13)  :  a  reference  to  the  figure 
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will  show  Low  this  is  accomplished.  The  entire  range  of  the  knee- 
joint  being,  in  round  numbers,  144°,  the  least  anglo  that  can  be  formed 
between  the  leg  and  thigh  is  36°;  and  since  the  distance  from  tho 
hip-joint  to  the  knee  when  bent  is  equal  to  the  distance  from  the 
knee  to  the  ankle,  the  hip-joint  a  will  always  bo  found  in  tho  vertical 
line  x  y,  and  when  the  knee-joint  is  fully  bent,  that  is,  when  tho  leg 
and  thigh  are  inclined  at  an  angle  of  3(T,  each  of  the  angles  at  the 
base  of  the  equilateral  triangle  a  b  c  will  be  72° ;  now,  the  utmost 
forward  range  of  the  leg  upon  tho  ankle  is  only  31°,  therefore  tho 
heel  must  be  raised  41°  in  order  to  throw  the  log  sufficiently  forward 
to  make  the  angle  between  itself  and  x  y,  the  vertical  line  72°,  by 
which  means  the  point  a  will  havo  descended  to  the  lowest  possible 
position  in  that  line.  This  is  a  property  peculiar  to  tho  structure  of 
tho  human  frame.  In  the  act  of  standing  both  legs  concur  to  tho 
support  of  the  trunk,  and  for  this  purpose  alone  there  is  a  considerable 
expenditure  of  force  employed  to  keep  the  centre  of  gravity  of  the 
body  above  the  ground  ;  and  we  all  know  that  in  standing  for  a  con- 
siderable length  of  time  great  weariness  is  experienced ;  and  although 
the  force  exerted  in  standing  is  less  than  in  walking  and  running,  it  is 
nevertheless  estimated  to  be  equal  to  the  height  of  the  centre  of  gravity 
multiplied  by  the  weight  of  the  body. 

In  walking,  as  well  as  in  running,  we  may  divide  the  body  into  two 
portions  :  first,  the  portion  which  constitutes  the  burden  to  be  borne, 
consisting  of  the  trunk,  head,  neck,  and  arms  :  and,  secondly,  that 
which  supports  the  burden,  and  propels  it  along,  consisting  of  the 
legs.  In  walking,  the  trunk,  with  its  appendages,  is  carried  forward 
on  the  heads  of  tho  thigh-bones,  like  a  rod  poised  lengthwise  on  the 
tip  of  the  finger ;  and  we  know  that  if  the  finger  be  moved  onwards 
when  the  rod  is  poised  vertically,  it  will  fall  backwards,  and  that  it 
must  be  inclined  forwards  to  preserve  its  position  on  the  finger,  indeed 
its  inclination  must  be  very  nicely  adjusted  to  prevent  it  falling  as 
the  finger  moves  forwards,  and  this  inclination  must  be  greater  as  the 
movement  of  the  finger  is  increased ;  and  if  the  wind  moves  in  an 
opposite  direction,  a  still  greater  inclination  of  the  rod  becomes 
necessary ;  and  those  who  have  made  the  experiment  must  be  aware 
of  the  difficulty,  unless  after  much  practice,  to  keep  the  rod  thus 
balanced  from  falling.  Now,  the  human  body  is  balanced  on  each  leg 
alternately,  in  a  manner  precisely  similar  to  and  subject  to  the  same 
conditions  of  equilibrium  as  the  rod ;  the  trunk  must  therefore  be 
inclined  forwards  during  progression,  and  its  inclination  must  be 
greater  or  less,  according  to  the  velocity  of  the  movement  and  the 
resistance  of  the  air.  It  is  for  this  reason  that  we  see  persons  inclin- 
ing their  bodies  very  much  forward  in  walking  against  a  strong  wind, 
and  almost  erect  when  walking  in  the  same  direction  as  the  wind. 
Bearing,  then,  these  principles  in  mind,  we  can  easily  understand  why 
it  is  that  every  movement  of  the  arms,  head,  neck,  and  trunk,  and 
every  position  of  the  legs,  require  a  simultaneous  movement  of  all 
the  rest  of  the  body  to  keep  the  whole  poised  on  the  heads  of  the 
thigh-bones  during  walking. 

The  measures  of  the  inclinations  of  the  trunk  due  to  different 
velocities  have  been  taken  by  Messrs.  W.  and  E.  Weber.  The  arms, 
being  attached  to  the  upper  part  of  the  trunk,  and  considerably  above 
the  axis  of  motion,  or  Hue  through  the  hip-joiuts,  and  being  more- 
over free  to  move  in  almost  every  direction,  except  in  that  which 
would  tear  them  from  the  body,  contribute  a  great  deal  towards  keep- 
ing the  trunk  in  a  state  of  equilibrium  on  the  legs,  and  thus  dispense 
with  that  large  amount  of  muscular  force  which  would  otherwise  be 
required  for  that  purpose  :  hence  in  walking  we  observe  the  arms  in 
constant  motion,  oscillating  backwards  and  forwards  at  every  step,  and 
we  find,  on  more  closely  inspecting  the  order  in  which  they  move, 
with  respect  to  the  legs,  that  whilst  the  right  leg  swings  forwards,  the 
trunk  is  turned  round  horizontally  on  the  head  of  the  left  thigh-bone  ; 
which  teuds  to  advance  the  right  shoulder  before  the  left ;  but  this  is 
counteracted  by  the  right  arm,  which  swings  backwards,  and  by  the 
left,  which  at  the  same  time  swings  forwards,  and  the  combined  effect 
of  these  two  motions  is  to  neutralise  the  twisting  of  the  upper  part  of 
the  trunk  on  the  legs  during  each  step.  A  corresponding  effect  takes 
place  when  the  left  leg  swings  forwards;  so  that  a  good  walker  can 
move  without  any  sensible  twisting  of  the  body,  which  -is  however 
generally  apparent  in  the  female  sex,  arising  from  the  greater  distance 
between  the  heads  of  the  two  thigh-bones  in  them  than  in  males.  The 
swinging  of  the  arms  then  is  attended  with  considerable  advantage ; 
for  not  only  do  they  lessen  the  amount  of  muscular  exertion,  but 
give  a  greater  freedom  to  the  attitudes  assumed  by  the  trunk  in  walk- 
ing and  a  more  easy  style  of  movement,  and  a  graceful  gait  results 
from  their  well-regulated  oscillation.  When  the  arms  however  are 
made  to  describe  very  large  curves  externally  to  the  vertical  plane  in 
which  they  swing  naturally,  a  trick  which  youths  are  prone  to,  under 
the  erroneous  idea  of  thereby  adding  to  the  manliness  of  their  appear- 
ance, the  effect  is  in  reality  extreme  awkwardness,  for  the  shoulders 
are  thrown  alternately  forwards,  and  much  muscular  strength  is 
wasted,  as  may  be  verified  by  any  one  who  tries  to  walk  in  this  manner 
for  a  long  time  and  at  a  rapid  pace. 

In  walking,  the  centre  of  gravity  does  not  move  in  a  perfectly 
horizontal  line,  but  is  raised  and  depressed  during  each  step.  Weber 
found,  by  an  apparatus  designed  for  that  purpose,  that  in  ordinary 
wnlking,  when  the  length  of  the  step  taken  was  2-39  feet,  the  mean 
elevation  and  depression  was  l'l  inch,  and  this  quantity  of  vertical 


motion  was  very  nearly  the  name  whether  tho  speed  wan  increased  or 
diminished.  In  walking  on  tho  ball  of  the  foot  tho  mean  elevation 
and  depression  of  tho  trunk  did  not  exceed  0'8  inch. 

Wo  have  already  mentioned  what  quantity  of  force  is  necessary  to 
be  expended  to  support  tho  body  in  standing;  but  in  walking,  each 
leg  has  not  only  to  sustain  in  its  turn  the  whole  of  the  superincum- 
bent parts,  with  tho  additional  weight  of  tho  swinging  leg,  but  to 
push  the  bpdy  forwards,  and  for  these  purposes  the  force  is  very  con- 
siderable. Tho  resistance  to  the  forward  movement  of  tho  body  arisen 
from  the  friction  of  tho  joints,  tho  friction  of  the  sole  of  the  foot  upon 
tho  ground,  and  of  tho  air,  but  the  principal  resistance  is  that  of  the 
advanced  leg  when  it  reaches  tho  ground. 

It  has  been  always  supposed,  until  a  very  recent  period,  by  those 
whose  business  it  is  to  study  the  structure  and  operation  of  the  several 
organs  of  animal  bodies,  that  the  swinging  of  the  legs  in  walking  and 
running  depended  on  the  action  of  the  muscles.  It  has  howevei°been 
discovered  by  Messrs.  W.  and  E.  Weber  that  the  leg  swings  after  it  has 
been  raised  from  tho  ground  by  the  force  of  gravity  alone,  and  that  it 
obeys  the  same  laws  as  the  pendulum  of  a  clock.  In  fact  they  regard 
the  supporting  leg  as  the  substitute  for  the  weight  of  a  clock,  and  tho 
swinging  leg  as  tho  substitute  for  tho  pendulum,  each  leg  exchanging 
its  office  successively.  We  have  here,  then,  an  illustration  of  the  con- 
nection between  the  laws  which  govern  the  solar  system  and  those 
which  govern  the  locomotive  actions  of  tho  organs  of  human  beings. 

Now,  as  the  leg  swings  according  to  the  laws  of  the  pendulum,  and 
moves  forwards  without  the  active  interposition  of  its  muscles,  we 
must  see  how  much  the  economy  of  the  power  which  is  destined  to 
enable  us  to  move  upon  the  earth  has  been  provided  for  in  the  forma- 
tion of  the  human  race  ;  for  were  the  muscles  of  the  legs  employed  in 
this  movement,  their  forc3  would  soon  be  exhausted,  and  we  should 
be  able  to  move  over  a  very  limited  space  in  a  long  time. 

It  is  well  known  that  a  short  pendulum  will  vibrate  much  quicker 
than  a  long  one,  and  that  the  time  of  one  vibration  of  the  pendulum 
of  all  clocks  is  regulated  upon  this  principle  ;  but  to  be  more  precise, 
the  times  of  the  periodic  oscillations  of  any  two  pendulums  are 
respectively  as  the  square  roots  of  their  length.  By  applying  these 
principles  to  the  swinging  leg  of  a  man  in  walking,  we  can  easily  under- 
stand why  persons  with  short  legs  take  more  rapid  steps  than  persons 
with  long  legs,  and  why  males  and  females  rarely  step  together,  unless 
the  former  accommodate  the  length  of  their  step  to  the  time  of  tho 
latter. 

_  Those  who  have  studied  the  theory  of  walking  have  found  it  conve- 
nient to  divide  the  time  of  a  step  into  two  portions,  namely,  that  in 
which  one  leg  and  that  in  which  both  legs  rest  on  the  ground ;  at 
least  this  arrangement  has  been  adopted  by  Borelli,  Weber,  and  Bishop. 
In  walking  it  is  necessary  that  there  should  be  at  least  one  foot  always 
on  the  grouud,  and  there  is  no  instant  in  which  the  body  is  not  sup- 
ported either  by  one  or  both  legs.  In  running  the  case  is  different, 
as  we  shall  hereafter  see. 

The  period  wherein  both  legs  are  on  the  ground  is  shorter  than 
that  in  which  the  trunk  is  suppox-ted  by  one  leg  only.  During  the 
time  the  body  is  supported  by  one  leg  the  other  leg  swings  °from 
behind  forwards ;  and,  being  again  placed  on  the  ground,  the  first 
interval  ends,  and  the  other,  namely,  that  in  which  the  body  is  sup- 
ported by  both  legs,  begins,  and  terminates  with  the  raising  of  the 
other  leg.  The  time  that  the  body  is  supported  by  both  legs  diminishes 
continually  as  the  velocity  is  increased,  and  when  it  vanishes  alto- 
gether, as  in  quickest  walking,  we  arrive  at  the  common  limit  of  the 
quickest  pace  in  walking  and  the  slowest  in  running.  Thus  the  two 
states  in  which  the  body  is  supported  either  by  one  or  both  legs 
alternate  in  such  a  manner  that  one  begins  at  the  instant  the  other 
terminates;  and  it  is  found  by  experiment  that  only  in  very  slow 
walking  is  the  time  wherein  both  legs  are  on  the  ground  equal  to  half 
that  in  which  one  only  supports  the  body. 

We  will  now  endeavour  to  illustrate  the  preceding  remarks  by  means 
of  a  diagram.    In  fig.  14,  which  may  be  conceived  to  be  a  horizontal 
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plane,  let  us  suppose  the  upper  series  of  lines  to  represent  the  left 
leg,  tho  lower  series  the  right,  the  straight  lines  the  leg  resting  on 
the  ground,  the  curved  the  leg  swinging,  and  the  letters  a,  b,  &c.,  to 
denote  the  different  periods  of  movement  in  walking.  During  a  both 
legs  are  resting  on  the  ground,  and  at  the  beginning  of  b  the  left  leg 
rises  from  the  ground,  and  swings  forward  until  c  commences,  when 
both  legs  are  again  on  the  ground.  During  d  the  right  leg  in  its  turn 
rises  and  swings  from  behind  forwards,  whilst  the  trunk  is  supported 
on  the  left  leg,  represented  by  the  upper  straight  line.  At  a'  both 
legs  are  again  in  contact  with  the  earth  ;  at  6'  the  left  leg  again  rises 
in  its  turn,  and  swings  as  before ;  and  thus  the  two  legs  alternate  their 
offices  in  succession.  We  observe  that  the  period  a,  in  which  both 
legs  are  on  the  ground,  is  about  half  of  b,  during  which  the  left  leg  is 
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oscillating,  and  the  figure  is  consequently  an  illustration  of  very  slow 
walking,  agreeably  to  what  lias  been  already  mentioned.  It  should 
also  be  remarked  that  b,  the  period  of  swinging,  is  the  middle  of  the 

which  together  constitute  a  single  step.    In  fig.  15  an 

outline  of  the  human  skeleton  is  represented  in  twelve  positions  as 
designed  by  Professor  Weber,  on  a  scale  of  one-tenth  the  natural  size 
of  man.  The  simultaneous  relative  positions  of  the  head,  trunk,  and 
legs  are  preserved  at  each  of  these  twelve  instants,  as  viewed  through 
a  rovolving  optical  instrument  like  a  stroboscope,  which  has  been 
adar-tcd  for  this  purpose  by  Stampfer.  By  means  of  this  instrument 
the  consecutive  positions  of  the  trunk  and  legs  may  be  taken  at  very 
minute  intervals  of  time,  a  subject  of  great  importance  to  the  sculptor 


described.  This  excellent  figure  is  necessarily  complicated  owing  to 
the  number  of  positions  depicted,  but  it  is  easily  understood  if  studied 
with  the  attention  it  deserves. 

In  very  slow  walking  the  centre  of  gravity  ia  borne  along  in  a  more 
elevated  position  than  in  quick  walking  ;  indeed,  whatever  tends  to 
elevate  tho  centre  of  gravity  tends  also  to  decrease  the  velocity  of 
walking  ;  for  the  length  of  the  hindmost  leg,  which  is  nearly  the  same 
in  all  paces,  is  equal  to  the  square  root  of  the  sum  of  the  squares  of 
the  height  of  the  centre  of  gravity  from  the  ground,  and  of  the  length 
of  the  step  ;  and  consequently,  the  shorter  the  step  the  greater  is  the 
height  of  that  centre,  and  vice  versa.  This  is  observable  in  corpulent 
persons,  and  in  porters  bearing  burdens  on  the  head  and  shoulders ; 
the  scientific  law  being  thus  confirmed  by  experience. 


Fig.  16. 


and  painter  of  animals,  but  which  under  ordinary  circumstances 
could  not  be  accomplished.  In  fig.  15  the  numbers  1,  2,  3  show  the 
right  leg  on  the  ground,  and  the  left  leg  swinging  in  advance  of  it, 
just  before  it  reaches  the  earth  at  the  end  of  the  step  seen  at  number  4. 
The  numbers  5,  6,  and  7,  which  are  omitted  to  prevent  confusion,  are 
the  successive  positions  of  the  two  legs  resting  on  the  groundisefore 
the  next  step  commences  with  raising  the  right  leg  :  during  this  period 
the  centre  of  gravity  moves  forward,  and  the  right  leg  when  raised  is 
as  it  were  left  behind,  and  is  found  in  the  position  of  number  8. 
Numbers  9,  10,  and  11  show  the  successive  positions  of  the  right  leg 
swinging  behind  the  left ;  andl2,13.  14  its  positions  when  it  overtakes 
and  passes  the  left  leg,  until  it  reaches  the  last  position,  number  15, 
which  corresponds  with  the  number  1  of  the  other  leg,  as  above 


In  slowest  walking,  the  swinging  leg  passes  through  a  less  curve 
than  in  quick  walking.  In  fig.  1 6  we  observe  the  leg  is  placed  on  the 
ground  in  advance  of  the  vertical  line  passing  through  the  head  of  the 
thigh-bone  ;  and  a3  a  vertical  liue  passing  through  the  centre  of  gravity 
falls  behind  the  base  of  support,  the  posterior  leg  cannot  be  lifted 
from  the  ground  until  the  swinging  leg  has  partially  swung  back  again 
into  a  vertical  position.  During  this  period,  both  legs  being  on  the 
ground,  the  time  of  the  step  is  a  maximum,  because  the  duration  of 
a  step  consists  of  the  time  employed  by  the  swinging  leg  in  describing 
its  curve,  and  the  time  wherein  both  legs  are  on  the  ground,  both 
which  quantities  increase  as  the  velocity  diminishes.  In  this  case  the 
straight  lines,  a,  fig.  14,  have  the  greatest  relative  length  with  respect 
to  the  curved  hues,  6. 


Ml 


LOCOMOTION  Oh'  ANIMALS. 


t,  *\ 


Fig.  10. 


Iu  quickest  walking,  the  advanced  foot  reaches  the  ground  in  the 
vertical  line  which  passes  through  tho  head  of  the  thigh-bone,  as  in 
fig.  17.  Here  the  centre  of  gravity  being  entirely  supported  by  the 
forward  leg,  the  hinder  leg  is  in  a  condition  to  rise  from  the  ground 
the  instant  the  other  reaches  it,  and  the  time  wherein  both  legs  are 
simultaneously  on  the  ground  becomes  evanescent.  If  the  joints  of 
the  legs  did  not  possess,  as  we  have  seen,  a  considerable  freedom  of 
motion,  we  should  not  be  enabled  to  vary  our  speed  as  we  now  do, 
because  as  the  length  of  the  step  increases  the  height  of  the  centre 
of  gravity  decreases ;  and  to  accomplish  the  latter,  the  forward  leg 
must  be  much  more  bent  when  it  reaches  the  ground  than  in  slow 
walking,  as  seen  in  figs.  16  and  17,  the  velocity  of  the  man  in  fig.  16  being 
little  more  than  one-half  of  that  in  fig. 17.    It  is  also  in  consequence  of 

Fig.  17. 


the  power  we  possess  of  bending  the  legs  that  we  are  enabled  to  move 
the  centre  of  gravity  nearly  horizontally,  and  thereby  to  move  with 
a  much  greater  velocity  than  we  could  do  if  our  limbs  were  inflexible ; 
for  a  man  with  inflexible  wooden  legs  is  restricted  from  walking 
beyond  a  velocity  within  very  small  limits,  however  great  may  be 
his  muscular  power.  For  example,  when  a  man  is  walking  with 
wooden  legs,  as  in  fig.  18,  the  centre  of  gravity  describes  small  arcs  of 
a  circle,  of  which  each  leg  is  alternately  the  radius.  Now,  according 
to  Dr.  Young,  if  the  velocity  could  be  sufficiently  great  to  create  a 
centrifugal  force  exceeding  that  of  gravity,  each  leg  would  be  raised 
from  the  ground  immediately  after  touching  it,  which  would  constitute 
running ;  for  in  walking  the  body  is  always  supported  either  by  one 
or  two  legs;  and  supposing  the  inflexible  leg  to  be  three  feet  in 


length,  tho  centrifugal  force  would  become  equal  to  that  of  gravity 
when  the  velocity  in  walking  became  equal  totliat  which  a  heavy  body 
acquires  in  falling  through  half  the  length  of  tho  leg,  or  one  foot  aud 
a  half,  which  is  very  nearly  ten  feet  in  a  second,  or  seven  miles  in  an 
hour.  This  then  is  the  extreme  limit  of  velocity  which  a  man  could 
reach  with  wooden  legs,  or  with  logs  whose  joints  have  been  rendered 
useless  by  diseaso  ;  but  in  reality  he  cannot  move  with  anything  like 
this  speed,  bocauso  ho  must  place  his  swinging  leg  on  the  ground  as 
much  before  tho  vortical  through  his  centre  of  gravity  as  the  other 
leg  is  behind  it,  and  therefore  his  stops  must  be  v<  ry  short,  and  taken 
at  a  greater  mechanical  disadvantage  than  in  the  slowest  walking  of 
ordinary  persons.  In  consequence  of  tho  flexibility  of  tho  legs,  tho 
path  taken  by  tho  centre  of  gravity  undulates  without  forming  any 
abrupt  angles  during  its  elevation  and  depression,  as  seen  in  fig.  20, 
where  the  actual  path  resulting  from  the  flexibility  of  the  limb  is 
delineated  ;  whilst  iu  fig.  19  we  see  the  abrupt  manner  in  which  tho 
centre  of  gravity  moves,  and  the  curves  begin  and  terminate ;  ami  we 
can  readily  imagine  tho  jars  to  which  tho  trunk  would  be  subject  in 
locomotion  if  the  legs  were  destitute  of  joints  at  the  knee  and  ankle. 
Fig.  18. 


The  greatest  velocity  with  which  a  person  can  walk  (unless  by  as 
enormous  expenditure  of  muscular  action,  which  could  not  be  main- 
tained) is  when  the  time  of  a  step  is  equal  to  half  the  duration  of  the 
motion  of  the  swinging  leg  ;  that  is,  the  time  which  elapses  from  the 
raising  of  that  leg  until  it  is  again  placed  on  the  ground,  having 
described  half  its  arc  of  oscillatiou,  the  hind  leg  during  the  same  time 
pushing  the  trunk  sufficiently  forward,  so  that  the  centre  of  gravity 
may  be  vertically  over  the  base  of  support,  as  in  fig.  17-  Hence,  if 
we  suppose  the  leg  capable  of  describing  its  arc  freely  in  -730  of  a 
second,  the  least  time  of  the  step  will  be  '730  divided  by  2,  or  -375  of 
a  second.  When  the  swinging  leg  is  first  raised  from  the  ground  the 
trunk  propels  the  head  of  the  thigh-bone  horizontally  forwards,  and 
communicates  a  retrograde  motion  to  the  lower  extremity  of  the  leg 
in  the  direction  of  the  tangent  of  the  curve  in  which  the  leg  oscillates. 
This  retrograde  force  tends  to  retard  the  movement  of  the  leg  forward, 
and  would  materially  lengthen  the  time  of  a  step,  but  the  leg  being  at 
the  same  time  bent,  aud  consequently  shortened,  to  allow  it  to  swing 
freely  above  the  ground,  its  movement  is  thereby  as  much  accelerated 
as  the  retrograde  action  tends  to  retard  it,  and  the  result  is  that  the 
leg  swings  in  the  same  time  as  if  these  accelerating  and  retarding 
influences  did  not  exist.  The  velocity  in  walking  then,  in  the  same 
person,  depends  on  the  time  taken  in  making  each  step,  and  on  the 
length  of  the  steps;  and  both  of  these  are  again  dependent  on  the 
height  at  which  the  centre  of  gravity,  or  the  heads  of  the  thigh-bones, 
are  carried  above  the  ground  ;  for  as  the  height  of  the  latter  dimi- 
nishes the  length  of  the  step  is  increased  and  the  time  of  the  step  i3 
decreased,  and  vice  versS,  The  velocity  of  walking  in  different  indi- 
viduals depends  greatly  on  the  relative  proportions  of  their  framework, 
and  on  the  vigour  of  their  muscular  system ;  but  it  must  be  borne  in 
mind  that  it  is  always  the  hind  leg  which  has  the  work  to  accomplish, 
and  by  throwing  it  into  the  required  position,  and  regulating  its 
extension,  the  speed  may  be  adjusted  to  the  figure  of  the  individual. 
It  is  indeed  owing  to  the  dimensions  of  the  several  organs  concerned 
in  locomotion,  and  to  the  habit  of  the  individual  in  applying  them, 
that  each  person  has  a  step  peculiar  to  himself,  so  that  the  very  sound 
produced  by  the  contact  of  the  foot  with  the  ground  is  sufficient  to 
enable  us  to  recognise  the  approach  of  individuals  with  whom  we  are 
familiar  long  before  we  see  them.  Compared  with  numerous  species 
of  the  lower  animals,  the  velocity  of  man  in  walking  is  very  inferior. 
The  best  constituted  persons  are  incapable  of  acquiring  a  speed  of 
little  more  than  five  miles  in  an  hour  ;  and  even  at  this  rate  of  motion 
they  are  quickly  exhausted.    Our  expenditure  of  muscular  power  for 
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the  accomplishment  of  every  step  is  very  great,  even  when  walking  on 
a  perfectly  horizontal  path ;  but  it  becomes  much  greater  when 
ascending  inclined  surfaces,  such  as  climbing  the  sides  of  hills  and 
mountains.  Under  these  circumstances  the  speed  is  diminished,  and 
the  muscular  power  is  expended  in  raising  the  body  upwards.  During 
this  period  the  number  of  respirations,  as  well  as  the  number  of  pul- 
sations of  the  heart  in  a  second,  augments,  and  a  feeling  of 
languor  and  fatigue  communicates  to  the  pedestrian  the  convic- 
tion that  he  has  done  as  much  work  as  his  system  will  sustain 
without  danger  of  over-fatigue  and  too  great  a  prostration  of 
strength — a  condition  from  which  it  often  takes  a  long  time  to 
recruit.  On  the  other  hand,  a  due  exercise  of  muscular  action 
in  walking  is  necessary,  as  we  have  already  seen,  to  the  healthy 
and  vigorous  play  of  the  several  organs  of  the  human  body. 

We  now  come  to  consider  Running.  The  object  of  calling 
into  action  the  locomotive  organs  as  we  employ  them  in  running 
is  to  acquire  a  greater  velocity  than  can  be  attained  in  walking, 
investigation  it  is  found  that  the  same  motions  of  the  body  recur  after 
each  double  step  as  in  walking.  In  running,  the  timo  of  action  is  divided 
into  two  periods,  iu  one  of  which  the  body  is  supported  on  one  leg, 
and  in  the  other  it  is  not  supported  on  either,  and  this  constitutes  the 
principal  difference  between  running  and  walking;  for  in  the  latter 
the  body  is  always  supported  either  by  one  or  both  legs. 

Let  us  now  consider  the  motions  of  the  legs  in  running,  as  we  have 
before  done  in  walking,  and  for  that  purpose  let  us  trace  their  action 
from  the  beginning  to  the  end  of  a  step.  When  the  hinder  leg,  on 
which  the  trunk  was  supported,  having  been  extended  to  its  greatest 
length,  is  raised  from  the  ground  and  begins  to  swing  forward,  we 
observe  that  the  foremost  leg  has  not  yet  reached  the  ground,  so  that 
both  legs  are  found  swinging  at  the  same  time  during  a  portion  of  the 
step.  When  the  foremost  leg  reaches  the  ground,  which  it  does  in  a 
vertical  position,  the  trunk  is  supported  on  it,  and  the  hinder  leg 
continues  to  oscillate  forwards,  whilst  the  supporting  leg,  having 
turned  on  the  b  ill  of  the  foot  as  on  a  pivot,  becomes  stretched  to  its 
extreme  length,  and  is  iu  its  turn  raised  from  the  earth  before  the 
swinging  leg  has  reached  it ;  and  when  the  latter  is  placed  on  the 
ground  and  is  fully  elongated,  so  as  to  be  on  the  point  of  rising  again, 
a  double  step  has  been  accomplished,  the  single  step  evidently  ending 
at  the  moment  when  the  other  leg  reached  the  corresponding  position. 
The  effect  of  both  legs  swinging  simultaneously,  though  for  a  very 
short  period,  is,  that  in  running  the  duration  of  the  step  is  less  than 
the  time  of  the  half-oscillation  of  the  leg,  whilst  in  quickest  walking 
it  just  exactly  equals  it,  and  iu  slow  walking  it  is  greater  than  this 
6emi-oscillatiun.  These  effects  will  perhaps  be  made  more  intelligible 
by  the  annexed  fig.  21,  where  tt  represents  Blow  walking,  the  straight 

Fig.  21. 


takes  place,  and  the  time  iu  which  the  leg  is  resting  on  the  ground  is 
shorter  than  that  in  which  it  hangs  suspended  from  the  trunk. 

We  will  now  illustrate  these  periods  by  a  diagram.  In  fig.  22  let 
the  upper  line  represent  the  motion  of  the  left,  and  the  under  line 
that  of  the  right  leg,  in  the  act  of  running,  the  curved  portions  being 
the  periods  of  the  leg  swinging  in  the  air,  and  the  straight  portions 

Fig.  22. 


portions  of  the  line  being  the  times  when  both  legs  arc  on  the  ground ; 
b  represents  quickest  walking,  wherein  each  leg  succeeds  the  other  in 
swinging  without  interruption ;  and  c  running,  wherein  one  leg  begins 
to  swing  before  the  other  has  finished  swinging.  The  forces  which  are 
employed  in  running,  like  those  of  walking,  consist  of  extension, 
gravity,  and  resistance. 

We  are  not  able  to  propel  the  centre  of  gravity  horizontally  in 
running,  though  the  undulations  are  found  by  observation  to  be  less 
than  iu  walking ;  for  it  is  clear,  that  as  soon  as  both  legs  are  lifted 
from  the  ground  it  must  fall  during  some  portion  of  the  time  it  is 
unsupported,  and  so  form  a  series  of  curves.  If  the  legs  were  inflex- 
ible the  centre  of  gravity  would  describe  a  series  of  curves  as  in  fig.  18. 
The  movements  of  the  body  iu  walking  and  running  more  nearly 
resemble  each  other  according  as  the  times  wherein  both  legs 
are  on  the  ground  in  the  former  case,  and  both  legs  are  in  the  air  in 
the  latter,  are  diminished;  and  the  limit  to  which  each  of  these 
motions  continually  approaches  is,  when  the  body  is  never  without 
support,  but  that  support  is  never  more  than  one  leg.  As  the  resist- 
ance of  the  air  to  the  motion  of  the  body  is  greater  in  running  than 
iu  walking,  the  trunk  is  more  inclined  in  the  path  of  motion,  to  keep 
it  in  a  state  of  equilibrium. 

In  order  to  find  the  amount  of  the  vertical  undulations  of  the  body 
in  running,  the  Messrs.  Weber  viewed  the  runner  through  a  telescope 
adapted  for  the  purpose.  They  estimated  the  undulations  of  the  body 
to  be  from  three-fourths  of  an  inch  to  an  inch  and  a  quarter,  and  the 
time  of  a  step  to  be  from  one-fifth  to  one-fourth  of  a  second;  of  this 
time  the  body  swings  freely  iu  the  air  one-tenth,  and  falls  one-fifteenth 
of  a  second.  If  we  calculate  the  space  through  which  the  body  falls 
in  the  same  time  by  the  law  of  falling  bodies,  it  will  be  found  that 
the  centre  of  gravity  descends  about  eight-tenths  of  an  inch. 

It  has  been  seen  iu  fig.  14,  that  in  walking,  the  period  during  which 
the  trunk  is  supported  is  longer  than  that  in  which  the  leg  whilst 
swinging  is  supported  by  the  trunk.    Now,  in  running,  the  reverse 


the  periods  of  its  resting  on  the  ground,  which  periods  are  defined 
by  the  cross  lines.  The  numbers  1,  0,  denote  that  one  or  neither  of  the 
legs  is  on  the  ground.  The  line  between  the  first  spaces  1  and  0,  at 
the  left  end  of  the  figure,  indicates  the  beginning  of  a  step  corres 
ponding  with  the  description  already  given,  that  is,  the  instant  when  the 
left  leg  is  raised  from  the  ground,  and  before  the  right  has  reached  it. 

We  observe  that  the  chords  of  the  curved  lines,  which  represent 
the  periods  whilst  the  legs  are  swinging,  are  sensibly  longer  than  the 
straight  lines ;  and  if  we  remember  that  the  resting  leg  rises  from  the 
earth  before  the  other  touches  it,  we  at  once  see  that  it  could  not  be 
otherwise ;  and  it  also  follows,  from  the  same  reason,  that  the  straight 
lines  showing  the  portion  of  the  step  when  the  leg  is  on  the  ground 
must  be  equidistant  from  the  extremities  of  the  curves  respectively 
opposite  to  them. 

In  running,  the  square  of  the  length  of  the  extended  leg  is  equal 
to  the  sum  of  the  squares  of  the  horizontal  space  described  by  the 
centre  of  gravity  during  the  time  the  one  leg  rests  on  the  ground,  and 
of  the  height  of  the  centre  of  gravity  from  the  plane  of  motion  at  the 
end  of  that  time. 

When  the  forward  swinging  leg  reaches  the  ground  at  the  end 
of  each  step,  it  must  be  in  a  condition  to  receive  the  falling  trunk, 
and  be  prepared  to  project  it  from  the  ground,  to  swing  again  in  the 
air ;  for  this  purpose  the  centre  of  gravity  must  be  in  the  vertical  line 
passing  through  the  head  of  the  thigh-bone  and  foot ;  for  if  the  centre 
fell  belaud  this  line,  the  runner  would  fall  backwards  ;  and  if  before 
it,  he  would  fall  forwards.  Such  being  the  law  which  is  found  to  regu- 
late the  attitude  of  the  body  and  leg  in  running,  it  is  a  matter  of 
considerable  importance  that  artists  should  understand  this  principle, 
together  with  all  the  other  laws  by  which  the  locomotion  of  man  and 
animals  is  governed.  It  was  in  consequence  of  his  being  ignorant  of,  or 
not  attending  to,  these  laws  that  some  of  Flaxman's  figures  were  drawn 
so  unlike  the  reality,  which  is  the  more  to  be  regretted  because  his 
drawings  of  the  human  figure  are  considered  as  studies  by  young 
artists.  We  give  au  illustration  of  this  in  fig.  23,  which  represents  a 

Fig.  23. 


man  in  the  act  of  running,  where  the  line  a  c  d,  which  passes  through 
the  centre  of  gravity,  lies  far  behind  the  foot  (b),  the  base  of  support, 
and  being  therefore  unsupported,  the  man  would  fall  backwards.  In 
fact,  no  person  can  be  in  the  position  of  Flaxman's  figure  whilst  in 
the  act  of  running  without  falling  to  the  ground.  The  same  fault  is 
observable  in  fig.  24,  another  of  Flaxman's  designs,  intended  to  repre- 
sent a  man  just  on  the  point  of  running  :  the  line  through  the  centre 
of  gravity  falls  behind  the  foremost  foot,  and  consequently  if  the 
hinder  leg  be  raised,  the  man  must  inevitably  tumble  backwards. 

In  running,  the  length  of  a  step  increases  much  more  rapidly  thaD 
the  time  of  it  decreases,  and  hence  we  chiefly  gain  by  passing  over  o 
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greater  space  in  a  given  time.  Messrs.  Weber  found  that  when  the 
time  of  the  step  was  0"-301,  the  length  was  about  1  fool,,  ami  when 
the  time  was  diminished  to  0"'2o*8,  the  length  of  step  was  about 
5  feet,  so  that  with  a  decrease  of  only  thirty-three  thousandths  of  a 
second  the  velocity  increased  by  more  than  a  five-fold  proportion.  In 
fact  the  time  of  a  step  in  running  differs  scarcely  in  a  perceptible 
manner  from  that  of  quickest  walking,  it  being  nearly  equal  in  both 
cases  to  the  duration  of  a  semi-oscillation  of  the  leg. 

Running  requires  a  vastly  greater  expenditure  of  muscular  force 
than  walking,  and  cannot  be  long  maintained  without  completely 
exhausting  the  strength. 

It  appears  that  a  man  named  Jackson  some  years  ago  rau  a  mile  in 
4  minutes  and  54  seconds,  so  that  he  passed  over  rather  more  than 
18  feet  in  a  second,  or  at  the  rate  of  12*3  miles  in  an  hour,  a  velocity 
very  rarely  exceeded. 

Leaping,  Springing,  or  Jumping. — In  leaping,  the  object  to  be  attained 
is  different  from  that  of  running.  In  the  latter  we  aim  at  taking  the 
longest  step  in  the  least  possible  time,  but  in  the  former  we  want  to 
take  the  longest  possible  steps  without  regard  to  their  duration,  and 
the  longer  the  step  the  greater  will  be  the  time  in  taking  it.  In  leap- 
ing with  both  legs  at  the  same  time,  as  in  figs.  25  and  26,  there  must 

Figs.  25  and  2G. 


be  a  pause  between  each  step,  and  this  is  not  resorted  to  as  a  mode  of 
progression,  but  rather  to  accomplish  a  single  step  of  great  length ; 
for  the  expenditure  of  muscular  action  is  so  enormous,  that  a  succes- 
sion of  steps  with  both  legs,  alternately  resting  on  the  ground  and 
lifted  from  it  together,  is  rarely  had  recourse  to,  except  for  such 
purposes  as  leaping-  across  rivulets  or  narrow  chasms,  descending  abrupt 
surfaces,  &c. 

When  the  object  in  view  is  to  maintain  a  mean  uniform  progressive 
motion  by  leaping,  the  legs  interchange  their  offices  alternately  as  in 
running.  The  step  in  leaping,  like  that  in  running,  may  be  divided 
into  two  periods,  during  the  first  of  which  one  leg  rests  on  the  ground, 
supports  the  body,  and  propels  it  upwards  and  forwards ;  and  during 


the  second  period,  both  leg'  swing  in  the  air  Birnultaneoiiitly.  The 
undulation-)  of  tho  centre  of  gravity  are  greater  in  leaping  than  in 
walking  or  running,  in  consequence  of  tin:  Body  Mng  projected  high.rr 
into  the  air,  whereby  the  swinging  leg  is  enabhd  to  pans  beyond  the 
vertical  line  through  tho  centre  of  gravity,  and  to  perform  the  wholu 
of  its  arc  of  oscillation  before  it  is  placed  on  the  ground  ;  whereas  in 
running  it  is  arrested  at  the  instant  when  it  arrives  at  the  vertical 
position ;  and  this  constitutes  tho  principal  difference  between  tho 
two  motions. 

If  wo  begin  tho  step,  as  in  running,  at  tho  moment  when  the  hinder 
leg,  being  fully  stretched,  projects  the  trunk  upwards  and  forwards, 
and  itself  quits  the  ground,  we  find  the  other  leg  still  swinging,  which 
it  continues  to  do  for  a  much  longer  time  than  in  running;  after  the 
latter  has  reached  the  earth,  it  rotates  round  the  ball  of  the  foot,  and 
from  being  in  an  oblique  position  in  front  of  the  body,  it  cornes  into 
a  similar  ono  behind  it,  the  two  extreme  oblique  positions  forming 
equal  angles  with  tho  vertical.  The  first-mentioned  leg  has  been  all 
this  time  swinging,  and  so  continues  after  the  other  has  left  the  ground, 
and  at  length  it  comes  to  the  earth  obliquely,  and  rotates  into  the 
position  with  which  we  commenced  our  description. 

As  the  swinging  leg  is  suffered  to  perform  an  entire  oscillation,  it 
follows  that  the  duration  of  the  step  is  greater  in  leaping  than  in 
running,  but  in  consequence  of  the  greater  length  of  the  step,  tho 
velocity  in  the  former  is  not  so  much  less  than  in  the  latter  as  might 
have  been  expected.  For  example,  let  us  suppose  the  length  of  the 
step  in  running,  as  is  found  by  experiment,  to  be  5  feet,  and  the  time 
of  the  step  to  be  0",2G8,  also  the  length  of  the  step  in  leaping  to  bo 
6"485  feet,  the  corresponding  time  of  which  is  0"'404,  then  the  velocity 

in  running  will  be  to  the  volocity  of  leaping  as  j^g-j  to  jqp>  or  al 

1  to  0  71 8.  Thus  wo  observe  the  velocity  of  leaping  to  be  less  than 
that  of  running,  both  being  estimated  at  the  greatest  speed ;  but  then 
in  leaping,  the  steps,  being  taken  in  greater  time,  do  not  excite  the 
pulsations  of  the  heart,  or  increase  the  number  of  respiratory  move- 
ments so  much  as  in  running ;  and  persons  when  fatigued  with  running 
find  that  if  they  wish  to  relieve  the  respiratory  and  arterial  systems 
without  materially  slackening  their  speed,  they  can  accomplish  this 
object  by  converting  the  running  into  a  leaping  movement,  better  than 
by  converting  the  quick  into  a  slow  running. 

It  is  found  much  safer  to  descend  the  sides  of  steep  hills  with  rapi- 
dity by  means  of  small  leaps  than  by  running,  because  in  the  former 
the  foot  may  be  placed  on  and  pressed  against  the  ground  in  advance 
of  the  trunk,  and  so  arrest  its  motion  and  prevent  the  body  from 
falling  to  the  ground,  which  cannot  be  done  in  running. 

The  movement  in  leaping,  being  of  all  the  foregoing  motions  most 
under  control,  is  varied  by  the  peculiar  manner  in  which  the  step  is 
made,  and  is  therefore  not  so  susceptible  of  accurate  demonstration 
as  those  of  walking  and  running. 

The  laws  which  regulate  the  locomotion  of  man  admit  of  mathe- 
matical analysis,  and  those  of  walking  and  running  are  found  to  be 
as  fixed  as  those  which  govern  the  solar  sytsem. 

Having  given  an  outline  of  the  mechanism  by  which  the  human 
race  perform  their  movements  from  place  to  place  by  means  of  their 
locomotive  organs,  and  having  also  detailed  the  leading  principles  by 
which  these  movements  are  effected,  we  shall  now  turn  our  attention 
to  the  means  and  methods  by  which  the  locomotion  of  animals  inferior 
to  man  in  the  scale  of  organisation  is  performed.  It  will  be  convenient 
to  take  in  succession  the  lower  animals  in  classes  as  grouped  by  zoolo- 
gists, and  begin  with  those  which  are  most  nearly  allied  to  man.  It 
is  true  that  by  this  arrangement  we  shall  have  to  pass  from  bipeds  to 
quadrupeds,  and  trace  our  steps  back  again  to  bipeds ;  but  these  objec- 
tions will  not  embarrass  our  subject,  as  would  the  grouping  together 
of  animals  of  widely  different  classes  whose  organs  of  motion  are  very 
dissimilar,  although  they  perform  movements  which  involve  some  of 
the  laws  common  to  each.  In  following  the  plan  already  indicated, 
we  arrive  at  a  group  of  animals  which  excite  no  common  degree  of 
interest  in  the  minds  of  zoologists,  namely,  the  Quadrumana.  If  we 
take  a  glance  at  the  solid  bony  framework,  as  represented  in  fig*.  27, 
28,  29,  we  shall  at  once  see,  without  being  acquainted  with  anatomy, 
that  the  general  outline  is  nearly  the  same  in  all  the  figures,  and  that 
there  are  many  parts  in  common,  or  having  bones  of  similar  figures, 
in  each  of  the  three  skeletons.  Upon  closer  inspection  however  we 
shall  perceive  that  some  bones  are  common  to  the  three  :  some  have 
additional  bones,  such  as  an  extra  pair  of  ribs ;  other  bones,  again, 
are  common  between,/?^.  27  and  28,  27  and  29,  and  28  and  29.  On  com- 
paring heads  in  figs.  30,  31,  and  32,  we  observe  that  the  face  and  jaws 
are  much  more  extended  anteriorly  in  the  chimpanzee  (fig.  31)  than 
in  man  {fig.  30),  and  that  they  are  still  further  prolonged  in  the  orang- 
outan  (fig.  32)  :  the  proportion  in  each  may  be  obtained  by  taking  ia 
each  case  the  length  of  the  lines  X  y.  We  see  also  that  the  forehead 
is  lower  and  the  head  flatter  in  the  orang,  and  still  more  so  in  the 
chimpanzee.  The  head  of  each  turns  by  a  hinge-joint  on  a  pivot  at 
y  ;  and  in  the  erect  position  the  distance  of  x  y  is  least  in  man, 
greater  in  the  chimpanzee,  and  greatest  in  the  orang  :  and,  as  the  force 
necessary  to  support  the  head  in  standing  erect  is  proportional  to  the 
weight  of  the  parts  multiplied  by  their  distance  from  the  axis  of 
motion  in  the  direction  of  these  lines,  it  follows  that  the  power 
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to  support  the  bead  is  least  in  man,  and  greatest  in  the  orang-outan. 
Agaiu,  we  see  that  the  proportions  between  the  length  of  the  arms 
and  legs  are  different  in  each  ;  the  arms  are  longest  in  proportion  to 
the  height  in  the  orang,  shorter  in  the  chimpanzee,  and  shortest  in 
roan.  The  legs  are  longest  in  man,  less  in  the  orang,  and  least  in  the 
chimpanzee.    In  the  orang  we  observe  that  the  arms  nearly  reach  the 


sole  is  much  narrower  and  turns  inwards,  and  the  outer  margin  of  the 
foot  only  presses  the  ground. 

In  man  the  heel  projects  a  considerable  distance  behind  the  axis  of 
motion  in  the  ankle-joint,  and  acts  as  a  powerful  lever  Ln  raising  the 
weight  of  the  body  on  the  toes,  whereas  the  bone  of  the  heel  is  shorter 
in  the  chimpanzee,  and  shortest  in  the  orang ;  also  in  consequence  of 


Fig.  28. — Chimpanzee. 


Fig.  27. — Man. 
[Skeletons  of  Man  and  Monkeys.] 


Fig.  29.— Orang-Outan. 


ground  in  standing ;  also  that  in  man  the  spine  has  three  natural 
curves,  but  in  the  other  two,  there  is  but  one,  the  consequence  of 
which  is,  that  the  head  is  thrown  forwards  in  front  of  the  vertical 
line  x'x,  and  the  heads  of  both  orang  and  chimpanzee  are  supported 
in  the  erect  position  at  a  mechanical  disadvantage,  proportional  to  the 


the  inward  direction  of  the  soles  of  the  feet  in  the  latter  animal,  the 
muscles  act  on  the  heel  with  less  effect  than  in  man ;  added  to  which 
the  muscles  which  raise  the  body  on  the  foot  are  much  smaller  and 
weaker  than  in  man.  But  the  greatest  peculiarity  in  the  hinder 
extremities  of  the  chimpanzee  and  orang-outan  is,  that  the  inner  toe  o 


Fig.  32.— Skull  of  Orang-Outan. 


Fig.  30.— Skull  of  Man. 
[Skulls  of  Man  and  Monkeys.] 


Fig.  31.— Skull  of  Chimpanzee. 


hue  x  y  (figs.  28  and  29).  But  one  of  the  greatest  peculiarities  existing 
between  man  and  the  other  two  animals  is  in  the  structure  of  the 
feet.  In  man  the  entire  sole  of  the  foot  is  either  in  contact  with  the 
ground,  or,  owing  to  its  arched  figure,  the  weight  of  the  whole  body 
is  equally  distributed  over  it ;  but  in  the  chimpanzee  and  orang  the 


the  foot  is  attached  in  an  oblique  manner,  so  as  to  move,  like  a 
thumb,  in  a  direction  excentric  to  that  of  the  other  toes ;  whereby  the 
foot  in  these  animals  answers  the  double  purpose  of  a  foot  and  a 
hand.  In  the  performance  of  the  latter  functioii,  the  inversion  of  the 
sole  of  the  foot,  which  obstructs  plantigrade '  movement,  tenda  to 


118 


LOCOMOTION  OP  ANIMALS. 


LOCOMOTION  OF  ANIMALS. 


r.tl 


perfect  tho  organ  as  an  instrument  of  prehension,  and  adapts  it  for 
climbing  trees.  Thus  we  find  these  animals  are  endowed  with  four 
hands ;  and  hence  their  generic  name  of  Quadrumana.  The  limbs, 
being  thus  organised,  may  bo  used  either  as  those  of  bipeds  or  of 
quadrupeds  during  progression.  When  the  legs  only  are  employed  in 
locomotion  on  the  ground,  they  obey  many  of  the  same  laws  as  those 
of  man,  and  the  reader  is  referred  to  the  account  given  of  them  in  the 
preceding  part  of  this  article  for  tho  general  principles;  but  tho 
mechanical  structure  of  the  chimpanzee  and  orang-outan  renders  their 
gait  peculiar,  and  their  power  of  progression  on  two  legs  is  inferior  to 
that  of  man.  We  observe  amongst  the  higher  orders  of  Quadrumana 
that  in  walking  tho  long  arm  of  tho  orang  is  frequently  placed  on  the 
ground  to  prevent  the  trunk  and  head  of  these  animals  from  falling 
forwards.  This  is  chiefly  owing  to  the  singlo  curve  of  tho  spino 
having  its  concavity  anteriorly,  the  effect  of  which  is  to  throw  the 
shoulders  and  head  forwards,  so  that  the  weight  of  these  organs  falls 
in  front  of  the  vertical  line  passing  through  the  joints  on  which  the 
legs  move.  The  muscles  of  the  legs  of  the  Quadrumana  having  far 
less  power  than  in  man,  they  walk  more  feebly,  and  their  bent  figure 
gives  them  tho  attitude  which  is  assumed  during  decrepit  old  age  in 
the  human  race.  If  we  descend  further  in  the  scale  of  species,  we 
find  some  of  the  Quadrumana,  such  as  the  Cercopithecus,  furnished 
with  long  tails.  The  tail  in  this  order  of  monkeys  may  be  considered 
as  a  fifth  organ  of  locomotion,  and  is  of  essential  service  in  the  act  of 
climbing.  The  strength  of  the  tail  in  some  species  is  sufficient  to 
enable  the  animal  to  suspend  its  solid  weight  to  the  limbs  of  trees, 
leaving  the  hands  nearly  free  to  perform  many  of  the  offices  necessary 
in  procuring  food,  and  often  to  enact  performances  accompanied  with 
grimaces,  for  which  many  of  the  monkeys  are  remarkable.  Few  of 
the  monkeys  below  the  orang-outan  walk  on  the  lower  extremities 
alone,  but  they  move  on  their  four  arms  precisely  like  quadrupeds,  as 
tho  Red  Howling  Monkey  in  fig.  33.    The  lemurs,  perhaps,  never 


peculiar  construction.  Destined  like  birds  to  move  in  the  air,  their 
skeleton  is  adapted  in  conformity  to  that  purpose.  Tho  bones  ara 
light,  tho  body  small,  the  arms  and  fingers  greatly  developed,  to 
afford  a  great  number  of  points  for  the  attachment  of  tho  delicate 
membrane  of  which  the  wing  is  partly  composed,  an  may  be 
observed  in  tho  annexed  figure  (34)  of  the  Short-Kared  Hat.  The  hand 
of  the  bat  rotates  outwards  and  inwards  like  the  wing  of  a  bird, 
so  that  when  the  wing  is  folded  the  little  finger  lies  on  the  smaller 
bono  of  the  fore  arm.  Tho  thumb  is  not  included  in  the  membrane 
of  the  wing,  but  projects  beyond  its  margin,  where  it  forms  a  hook 
for  holding  on  to  objects.  The  four  succeeding  fingers  support  the 
membranous  wing,  which  when  expanded  presents  an  extensive 
surface  for  striking  the  air  during  flight.  The  legs  are  small,  twisted, 
and  so  weak  as  to  bo  incapable  of  supporting  the  body  when  on  the 
ground.  The  toes,  terminating  in  sharp  claws,  are  well  adapted  for 
grasping  elevated  objects,  to  which  the  animal  suspends  itself  in  an 
inverted  position  ;  by  this  means  it  can  easily  launch  itself  into  the  air 
on  the  slightest  alarm. 

Fig.  34. 


Fig.  33. — Red  Howling  Monkey. 

attempt  to  walk  erect,  and  they  are  less  capable  of  doing  so,  by  their 
organisation,  than  the  higher  orders  of  Quadrumana.    Now,  although 
the  monkeys  are  denied  the  erect  attitude  and  power  of  moving  as 
bipeds,  like  man,  still  they  move  with  great  facility  as  quadrupeds, 
thus  distributing  the  weight  of  the  body  on  four  pillars  of  support, 
instead  of  two ;  besides  which,  by  means  of  their  four  hands,  they 
can  climb  trees  with  a  facility  and  precision  which  would  cause  the 
most  agile  school-boy  to  despair  of  outstripping  them  even  for  an 
instant.    The  long  arms  of  the  gibbons  enable  them  to  pass  from  tree 
to  tree  with  wonderful  rapidity,  so  that  if  they  are  inferior  to  man  as 
bipeds,  they  outstrip  him  in  moving  in  woods  of  such  density  that 
impediments  present  themselves  at  almost  every  step,  and  of  such  a 
nature  as  tends  to  obstruct  the  progress  of  the  pedestrian.  Indeed 
the  conversion  of  the  foot  into  a  hand  in  these  animals,  instead  of 
being  a  sign  of  degradation,  has  been  asserted  by  some  foreign  natu- 
ralists to  be  no  proof  of  inferiority  in  a  zoological  point  of  view  ;  and 
in  support  of  this  opinion  it  is  said  that  iu  certain  districts  (as  the 
Landea  of  Aquitaiue)  the  peasants,  who  obtain  their  livelihood  by 
collecting  the  resin  of  the  Pinus  maritima,  and  who  are  termed 
'  resiniers,'  acquire  a  power  of  opposing  the  great  toe  to  the  others  like 
a  hinder  thumb ;  but  on  this  subject  Professor  Owen  remarks,  that 
"  supposing  the  extent  of  the  motion  of  the  great  toe  to  be  sufficiently 
increased  by  constant  habits  of  climbing,  or  in  connection  with  a 
congenital  defect  of  the  upper  extremities,  still  it  does  not  appear 
that  the  os  calcis  (that  is,  the  bone  of  the  heel),  or  other  bones  of  the 
foot,  have  lost  any  of  the  proportions  which  so  unerringly  distinguish 
man  from  the  ape."    Indeed,  whether  we  turn  our  attention  to  the 
figure  of  the  head,  the  length  of  the  arms  and  legs,  the  structure  and 
figure  of  the  spine,  or  more  especially  to  the  conformation  of  the  foot 
or  hand  in  man,  compared  with  those  organs  in  the  Quadrumana,  we 
see  differences  which  at  once  (at  least  in  the  eye  of  the  zoologist) 
distinguish  man  from  the  highest  of  the  lower  animals ;  and,  if  these 
characters  are  prominent  in  the  framework,  still  more  conspicuous  are 
the  mental  qualities  which  elevate  and  distinguish  man  far  above  all 
other  beings  inhabiting  this  earth. 
The  Bat.  [Chekofteua.] — Bats  present  locomotive  organs  of  a  very 
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As  the  bat  is  incapable  of  chasing  and  capturing  its  prey  on  the 
ground,  aud  its  food  is  chiefly  composed  of  insects  taken  on  the 
wing,  it  requires  the  attainment  of  a  much  greater  velocity  of  move- 
ment than  it  would  be  able  to  accomplish  by  means  of  its  lower 
extremities,  were  they  even  much  stronger  than  they  are.  It  has. 
therefore,  been  furnished  with  a  peculiar  apparatus  adapted  to  aerial 
progression.  The  principles  of  its  locomotion  may  be  best  studied  in 
connection  with  the  locomotion  of  birds.  [Flying.] 

Quadrupeds. — The  movements  of  quadrupeds  differ  in  principle 
from  those  of  bipeds,  and  also  from  those  of  hexapods  (Insects). 

In  all  quadrupeds  the  axis  of  the  trunk  is  directed  more  or  less 
horizontally,  the  angle  of  inclination  depending  chiefly  on  the 
difference  between  the  length  of  the  anterior  and  posterior  extremities. 
In  some  animals — the  giraffe,  for  instance — the  fore  legs  are  the 
longest,  and  the  axis  of  the  trunk  inclines  upwards ;  in  others,  such 
as  the  hare,  grayhound,  and  especially  the  jerboa  and  kangaroo,  the 
hinder  limbs  preponderate  in  length :  the  axis  consequently  (sup- 
posing the  animal  to  stand  with  the  four  feet  on  the  ground)  inclines 
anteriorly  downwards.  The  difference  between  the  lengths  of  the 
anterior  and  posterior  limbs  produces  a  very  sensible  effect  on  the 
movements  of  such  animals. 

In  quadrupeds  the  weight  of  the  body  is  transmitted  to  the 
ground  by  means  of  their  four  legs,  but  we  shall  find  on  examination 
that  they  do  not  all  bear  an  equal  share  of  the  burden,  and  that  the 
different  species  present  a  diversity  of  structure  which  influences 
their  movements  very  perceptibly.  Iu  the  elephant,  for  example,  the 
legs  are  nearly  straight,  a  conformation  which  enables  the  animal  to 
support  the  mass  of  its  body  with  the  greatest  mechanical  advantage : 
but,  great  as  it  is  well  known  to  be,  the  strength  of  the  bones  and 
muscles  of  its  legs  is  far  from  being  in  proportion  to  the  mass  of  its 
body  when  compared  with  that  of  many  smaller  quadrupeds ;  and 
we  consequently  find  that  the  speed  of  the  elephant  is  not  propor- 
tional to  its  bulk. 

Quadrupeds  move  their  four  legs  either  singly  aud  successively, 
or  in  various  orders,  which  correspond  with  the  different  velocities 
of  the  animal.  These  different  kinds  of  movement  of  the  legs  are 
known  under  the  terms  walking,  trotting,  galloping,  and  leaping. 

As  everybody  is  familiar  with  the  horse,  we  shall  select  that  animal 
to  illustrate  the  manner  iu  which  the  locomotion  of  quadrupeds  in 
general  is  effected.  The  subject  possesses  more  or  less  interest  to 
most  persons,  yet  of  the  millions  of  people  who  are  iu  the  daily 
habit  of  seeing  the  horse  in  motion,  how  very  few  consider  the  means  by 
which  the  movements  of  that  valuable  animal  are  performed.  Let  us 
suppose  the  horse  to  be  standing  on  its  four  legs,  as  in  fig.  35,  number  4, 
and  that  it  commences  the  walking  step  by  moving  its  left  hind  leg, 
as  in  number  1 ;  this  having  been  advanced  and  placed  on  the  ground, 
the  right  fore  leg  is  next  raised  aud  advanced,  aa  in  number  2,  and  having 
been  placed  on  the  ground,  the  right  hind  leg  performs  a  similar 
movement,  and  the  legs  of  the  animal  are  in  the  position  number  3  ; 
lastly,  the  left  fore  leg  is  advanced,  and  placed  in  the  position  of 
number  4.  These  four  movements  complete  the  step,  and  during  the 
series  the  centre  of  gravity  of  the  animal  passes  over  a  corresponding 
space.  This  is  the  order  in  which  nearly  all  quadrupeds  move  their 
legs  in  slow  walking ;  but  some  authors  do  not  coincide  in  this 
statement,  amongst  whom  is  Borelli,  who  has  figured  the  horse  as 
moving  both  the  legs  on  the  same  side  at  once  in  walking,  as  some 
horses  are  taught  to  do  in  the  amble,  and  as  the  giraffe  is  known  to  do 
naturally. 
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A  little  consideration  will  clear  up  the  error  into  which  Borelli 
and  others  have  fallen  respecting  the  horse.  It  will  be  observed 
from  the  foregoing  statement  that  the  left  hind  leg  moves  first ;  the 
right  fore  leg  second ;  the  right  hind  log  third  ;  and  the  left  fore  leg 
fourth.  Now  if  we  do  not  analyse  this  order  of  motion  from  its 
commencement,  we  may  easily  be  deceived  ;  for  in  walking  by  a  horse, 
the  two  legs  appear  indeed  to  move  together  on  the  same  side,  but 
this  arises  from  the  continuity  of  the  series  of  movements,  which  we 
find  begins  with  the  left  hind  leg,  and  terminates  with  the  left  fore 
leg;  the  movement  of  the  right  fore  leg  being  in  like  manner 
followed  by  that  of  the  right  hind  leg ;  which  continuity  of  move- 
ment, if  not  carefully  discriminated,  gives  an  impression  that  the 
animal  moves  both  legs  on  the  same  side  simultaneously. 

The  Trot. — In  trotting  the  horse  moves  its  legs  in  pairs  diagonally  : 
thus,  if  the  legs  a  d  {Jig.  36)  be  raised  and  advanced  first,  the  legs  b  e 

will  be  raised  the  instant  those  desig- 
nated by  a  d  reach  the  ground.  On 
the  other  hand,  when  the  legs  6  e  are 
raised  before  the  legs  a  d  reach  the 
ground,  there  is  a  minute  interval 
during  which  all  the  legs  are  raised 
above  the  ground  at  the  same  time. 
In  trotting  each  leg  moves  rather 
more  frequently  in  the  same  period 
of  time  than  in  walking,  or  nearly 
as  6  to  5.  But  the  velocity  acquired 
by  moving  the  legs  in  pairs,  instead 
of  consecutively,  depends  on  the  cir- 
cumstance that,  in  trotting,  each  leg 
rests  on  the  ground  a  short  time,  and  swings  during  a  long  one  ;  whilst 
in  walking,  each  leg  swings  during  a  short  period,  and  rests  during  a 
comparatively  long  one.  In  walking,  the  trunk  oscillates  laterally, 
whereas  in  trotting  it  oscillates  vertically  ;  but  in  each  of  these  kinds 
of  movement  there  appears  to  be  a  slight  motion  of  the  trunk  of  the 
animal  both  laterally  and  vertically. 

It  may  be  observed  that  the  vertical  line  traversing  the  base  of 
support  passes  through  the  horse  in  such  a  manner  as  to  leave  by  far 
the  greater  part  of  the  weight  of  the  body  to  be  supported  by  the  two 
fore  legs. 

The  Gallop. — In  galloping,  the  hone  adopts  three  different  methods 
of  using  its  organs  of  locomotion,  which  are  distinguished  by  the 
number  and  the  order  in  which  the  feet  reach  the  ground. 

First  order  of  Motion. — When  a  horse  begins  to  gallop  on  the  right, 
the  left  hind  leg  reaches  the  ground  first ;  the  right,  hind  leg  and  left 
fore  leg  next  follow  at  the  same  time,  and  the  right  fore  leg  last.  This 
is  called  the  gallop  of  three  beats. 

.  Second  order  of  Motion. — If  the  four  legs  reach  the  ground  in  suc- 
cession, the  left  hind  foot  reaches  the  ground  first,  the  right  hind  foot 
second,  the  left  fore  foot  third,  and  the  right  fore  foot  fourth.  This 
is  the  gallop  of  four  beats,  sometimes  denominated  the  canter.  This 
order  of  movement  is  not  adapted  for  great  speed,  but  is  an  agreeable 
motion  in  riding  on  horseback  for  ladies,  or  for  gentlemen  who  ride 
lazily  or  badly. 

Third  order  of  Motion. — In  this  kind  of  action  the  horse  moves  the 
legs  in  the  same  order  as  in  trotting ;  that  is,  the  left  hind  and  right 
fore  feet  reach  the  ground  simultaneously,  then  the  right  hind  and 
left  fore  feet.  Thi3  is  the  order  in  which  the  feet  move  in  racing,  and 
whenever  the  greatest  speed  is  required.  It  is  called  the  gallop  of  two 
beats. 

Leaping. — In  leaping,  the  horse  raises  the  fore  legs  from  the  ground, 
and  projects  the  body  upwards  and  forwards  by  the  hind  legs  alone. 
It  is  well  known  that  they  leap  rivulets,  hedges,  and  ditches  with 
great  ease,  even  under  the  burden  of  heavy  riders;  but  to  accomplish 


this  an  enormous  expenditure  of  muscular  action  must  be  required  ; 
since  the  muscles  which  produce  the  effect  act  at  a  great  mechanical 

disadvantage. 

Horses  which  are  constituted  for  great  speed  have  the  shoulder- 
joints  directed  at  a  considerable  angle  with  the  arm.  Saintbell  has 
given  the  relative  proportions  of  the  several  parts  of  the  skeleton  of 
the  celebrated  race-horse  '  Eclipse,'  together  with  the  angles  of  inclina- 
tion and  range  of  motion  belonging  to  the  joints  of  the  legs.  Accord- 
ing to  his  account,  that  horse,  when  galloping  at  liberty,  and  at  its 
greatest  speed,  passed  over  twenty-five  feet  at  each  step  :  these  strides 
were  taken  two  and  a  half  times  in  a  second,  being  at  the  rate  of  about 
four  miles  in  six  minutes  and  two  seconds,  or  forty  miles  in  an  hour 
and  twenty  seconds. 

Those  quadrupeds  are  best  adapted  as  beasts  of  burden,  or  to  take 
long  and  often  repeated  journeys,  which  have  the  anterior  and  posterior 
limbs  of  nearly  equal  length,  such  for  instance  aa  the  horse,  ass,  camel, 
and  many  other  animals,  and  these  have  also  the  power  of  ascending 
and  descending  hills  with  ease  and  safety.  But  such  is  not  the  case 
with  those  quadrupeds  in  which  the  length  of  the  anterior  and  posterior 
extremities  is  remarkably  disproportionate.  The  hare,  for  example, 
has  the  hinder  legs  much  longer  than  the  anterior  ones ;  the  conse- 
quence of  which  is  that,  when  pursued,  it  can  often  outstrip  the 
grayhound  in  running  up  the  sides  of  hills  ;  but  in  descending  it  must 
run  in  a  zigzag  direction,  or  it  would  tumble  over.  The  rabbit  pre- 
sents the  same  conformation.  In  the  jerboa  and  kangaroo  the  length 
of  the  posterior  legs  predominates  exceedingly  over  that  of  the  anterior, 
and  their  mode  of  progression  is  effected  by  a  succession  of  leaps  pro- 
duced by  the  simultaneous  action  of  their  hinder  extremities.  When 
pursued  the  jerboa  is  said  to  clear  nine  feet  at  each  leap,  and  so 
rapidly  that  the  Cossacks,  though  mounted  on  the  fleetest  horses,  are 
unable  to  overtake  it.  In  these  leaps  the  body  flies  through  the  air 
with  the  legs  inclined  backwards,  as  in  fig.  37,  number  7. 


In  the  kangaroo  the  length  of  the  hiud  iegs  is  nearly  double  that 
of  the  fore  legs,  which  is  a  disproportion  far  too  great  to  permit  them 
to  move  with  the  same  advantage  as  other  quadrupeds.  When  the 
kangaroo  rests  on  its  four  legs  the  head  and  trunk  incline  to  the 
ground,  as  seen  in  number  8.  They  usually  sit  on  the  two  haunches, 
using  the  tail  as  the  third  leg  of  a  tripod,  as  in  number  6. 

Amongst  the  Ruminantia,  the  deer  and  the  antelopes  are  beautifully 
organised  for  speed  ;  but  as  they  move  on  the  same  principles  as  the 
horse,  we  need  not  stop  to  dwell  on  them. 

It  may  be  remarked  that  those  animals  which  are  least  furnished 
with  the  means  of  defence,  and  are  least  protected,  are  often  endowed 
with  the  greatest  speed  of  motion,  such  as  the  hare,  antelope,  deer, 
&c.  On  the  other  hand,  the  lion,  tiger,  leopard,  and  carnivorous 
quadrupeds  which  are  endowed  with  great  strength,  have  not  the 
speed  of  the  above-mentioned  animals.  This  shows  that,  with  the 
same  number  of  locomotive  organs,  the  speed  of  an  animal  depends  on 
other  conditions  besides  mere  strength.  The  structure  of  the  several 
joints ;  the  relative  length  of  the  different  portions  of  the  limbs ; 
the  proportion  which  the  length  of  the  limbs  bears  to  that  of  the 
body  ;  the  angular  disposition  of  the  limbs  with  respect  to  each  other; 
the  distances  at  which  the  muscles  act  with  respect  to  the  axes  of  the 
joints  ;  all  concur  to  modify  the  speed  of  an  animal,  independently  of 
its  muscular  power. 

Birds. — As  birds  are  constituted  for  three  kinds  of  locomotion,  that 
is,  in  air,  in  water,  and  on  dry  land,  it  is  obvious  that  they  must  have 
organs  adapted  for  these  several  kinds  of  progression.  Their  arms, 
which  form  the  wings,  are  not  organised  to  be  employed  for  prehen- 
sion, as  in  man,  or  for  moving  on  them  in  the  manner  of  quadrupeds. 
Birds  are  essentially  bipeds  when  moving  on  solid  surfaces ;  and  ns 
the  feet  of  birds  are  so  constituted  that  the  toes  only  reach  the  ground 
they  may  be  denominated  Digitigrade  Bipeds. 


617 


LOCOMOTION  OF  ANIMALS. 


LOCOMOTION  OK  ANIMALS. 


M9 


The  head,  neck,  and  body  of  the  bird  are  ]>oiBod  upon  its  legs  in 
such  a  manner  that  the  head  may  be  elevated  or  depressed  without 
danger  of  its  falling.  Those  portions  of  the  body  situated  in  front  of 
the  legs  tend  to  depress  the  head  towards  the  ground,  and  those 
situated  behind  the  logs  tend  to  raise  the  head  in  the  opposite 
direction;  the  weight  of  these  parts  being  equal  keeps  the  body 
balanced  on  the  heads  of  the  thigh-bones,  which  are  not  only  the 
points  of  support  of  tho  body,  but  likewise  the  axis  of  motion  on 
which  tho  body  turns. 

We  observe  in  most  birds  which  move  entirely  on  tho  land,  such  as 
the  turkey,  pheasant,  partridge,  and  numerous  others,  that  tho  axis  of 
tho  body  is  inclined  to  tho  horizon,  the  head  being  the  most  elevated 
portion  of  the  whole  animal.  As  a  line  passing  through  the  heads  of 
the  thigh-bones  is  tha  axis  on  which  tho  body  moves  and  is  supported, 
the  centre  of  gravity  of  the  body  must  pass  through  that  axis,  or  tho 
body  of  the  animal  would  rotate  on  it.  We  know,  by  daily  experience, 
that  the  beam  of  a  weighing-machine  is  made  to  turn  on  a  pivot ;  and 
that  if  unequal  weights  be  attached  at  the  extremities,  as  loaded 
scales,  for  instance,  the  arm  will  be  depressed  in  the  direction  of  tho 
greatest  weight,  and  the  arm  on  the  opposite  side  of  the  beam  will  be 
elevated  ;  but  if  the  weights  be  equal  the  beam  will  remain  stationary. 
Now,  the  body  of  the  bird  is  poised  similarly  to  the  beam  and  weights; 
and  it  ia  curious  to  observe  tho  methods  by  which  the  equilibrium  of 
the  body  on  the  legs  is  maintained. 

The  head  of  the  bird,  being  placed  at  the  extremity  of  the  neck, 
which  in  many  species  is  very  long  and  mobile,  acts  as  a  weight 
placed  at  the  end  of  a  long  lever,  whose  length  is  the  distance  of  the 
head  from  the  axis  already  mentioned,  about  which  the  body  of  the 
animal  turns.  Now,  as  the  distance  of  the  head  is  varied  by  every 
change  in  the  direction  of  the  neck,  the  mechanical  effect  is  the  same 
as  the  shortening  or  lengthening  of  one  arm  of  the  beam  of  a  weighing- 
machine  would  produce ;  that  is,  the  force  increases  in  proportion  to 
the  increased  length,  and  vice  versa.  The  vertebrco  of  birds  are 
firmly  joined  together,  and  do  not  move  on  each  other  as  they  do  in 
man  and  in  quadrupeds,  so  that  the  animal  cannot  twist  and  turn  its 
body  on  itself  to  adjust  the  trunk  on  its  legs,  and  it  is  only  at  the 
extremities  of  the  trunk  that  the  parts  are  moveable.  The  tail  when 
spread  out  like  a  fan  furnishes  a  large  surface  to  strike  the  air,  and  in 
this  manner  its  action  is  important  to  some  birds  when  walking,  as  is 
very  conspicuous  in  the  moorhen  and  others.  The  head,  neck,  and 
tail  then  are  the  parts  employed  in  keeping  the  trunk  of  the  bird 
poised  on  its  legs  in  such  a  manner  that  it  can  stand  very  steadily,  and 
walk  and  run  without  falling ;  thus  we  observe  that  whilst  the  animal 
moves  the  head,  neck,  and  tail  are  in  constant  motion.  The  length  of 
the  legs  varies  considerably  in  different  kinds  of  birds,  and  controls 
the  velocity  of  their  movements  very  sensibly,  as  does  also  the  mode 
in  which  the  legs  are  employed.  Cranes  and  herons  whilst  walking 
swing  one  leg  partly  round  the  other,  that  is,  one  leg  in  swinging 
describes  a  portion  of  a  circle  around  the  other  which  is  resting  on 
the  ground.  The  Grallatorea  are  furnished  with  long  legs,  which 
being  destitute  of  feathers  are  well  calculated  for  walking  in  water  and 
for  making  long  strides  in  search  of  food.  There  are  many  other 
birds  which  move  one  leg  at  a  time,  whilst  the  other  supports  the 
body,  the  two  legs  interchanging  their  offices  alternately,  as  in  human 
progression.    Thus,  when  the  bird  walks  slowly  the  body  is  supported 


finches,  and  others,  do  not  movo  the  legs  alternately,  but  Kimulta- 
neously,  performing  a  succession  of  small  leaps.  This  mode  of 
progression  is  common  to  birds  which  are  furnished  with  very  short 
logs,  a  circumstance  which  would  make  the  step  excessively  short  if 
performod  by  moving  the  legs  alternately  in  tho  ordinary  manner. 
Even  this  mothod  however  does  not  enable  them  to  advance  with 
much  celority,  and  on  tho  least  alarm  they  adopt  the  more  ready  and 
effectual  modo  of  escape  by  t;iking  wing. 

In  the  parrot,  cuckoo,  and  woodpecker  tho  internal  toes  and  thumb 
are  turned  backwards  (fuj.  38), 
a  structure  which  enables  these 
birds  to  grasp  objects  in  tho 
manner  of  a  hand,  liy  this 
means  also  they  have  the 
power  of  climbing  trees  with 
great  facility,  during  which 

action  tho  tail  is  frequently  I  iff.  38.    Foot  of  Woodpecker, 

employed  to  aid  in  keeping  the  axis  of  the  body  in  a  vertical  position, 
as  in  39. 


Fig.  39. — Green  Woodpecker. 


Some  birds,  such  as  the  ostrich,  emu,  or  cassowary,  are  not  endowed 
with  the  power  of  flight,  the  weight  of  the  body,  compared  with  the 
size  of  the  wings,  being  too  great  to  enable  them  to  sustain  themselves 
in  the  air ;  but  in  walking  and  running  they  far  surpass  all  other 
birds.  Their  legs  are  of  enormous  length,  a  construction  which 
enables  them  to  take  steps  of  great  magnitude  with  considerable 
rapidity.  The  ostrich  (fig.  40)  runs  with  amazing  speed,  and  can 
outstrip  the  fleetest  Arabian  horse. 


Fig.  40. — Hunting  the  Ostrioh. 


during  a  short  period  by  both  legs,  and  during  a  longer  period  by  one; 
but  if  the  bird  adopts  a  very  rapid  pace  the  body  is  supported  by  one 
leg  only  at  a  time,  as  one  leg  rises  the  instant  the  other  reaches  the 
ground ;  but  at  no  period  of  walking  are  both  legs  raised  at  the 
same  moment  from  the  ground,  as  that  would  constitute  running  or 
hopping. 

Many  birds,  euch  as  blackbirds,  sparrows,  the  various  kinds  of 


Next  in  size  and  speed  to  the  ostrich  are  the  cassowaries.  Of  those 
in  Australia  the  speed  exceeds  that  of  the  swiftest  grayhound,  and 
the  length  of  their  legs  is  very  considerable. 

In  fast  walking  the  hinder  leg,  having  been  extended  to  its  greatest 
length,  is  raised  the  instant  the  head  of  the  thigh-bone  in  the  forward 
leg  comes  vertically  over  the  foot,  and  the  position  of  the  two  legs  at 
the  moment  the  hind  leg  is  about  to  be  raised  is  such  that  they  form 
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with  the  length  of  the  step  a  right-angled  triangle,  bo  that  the  height 
of  the  head  of  the  thigh-bone  from  the  ground  and  the  length  of  the 
extended  leg  being  given  the  length  of  the  step  may  be  found.  In 
very  quick  running  the  forward  leg,  which  supports  the  body,  is  much 
bent,  and  the  centre  of  gravity  of  the  body  brought  nearer  to  the 
ground.  This  is  necessary  in  order  to  accomplish  the  greatest  length 
of  step  in  the  least  portion  of  time  ;  the  time  of  each  step  is  also 
diminished  in  running  by  the  hind  leg  being  raised  before  the  forward 
one  reaches  the  ground,  so  that  the  hind  leg  performs  a  portion  of  its 
arc  of  oscillation  whilst  the  body  moves  through  the  air  unsupported 
by  either  leg,  and  the  bird  is  thus  alternately  supported  by  one  leg 
during  a  short  period  and  left  altogether  unsupported  by  either  leg 
during  a  longer  period,  as  in  man. 

As  we  find  that  the  ostrich  in  speed  excels  the  horse,  and  the 
cassowary  the  grayhound,  which  are  reckoned  among  the  swiftest  of 
quadrupeds,  we  at  once  perceive  that  these  birds  do  not  require  the 
aid  of  their  wings  to  raise  them  iu  the  air  in  order  to  escape  from 
their  enemies ;  and  if  the  intelligence  of  the  ostrich  were  in  pro- 
portion to  its  speed  the  mounted  Arab  would  never  be  able  to  over- 
take it  in  the  chase,  but  as  it  directs  its  flight  in  a  circular  instead 
of  a  straight  course,  as  in  fig.  40,  its  pursuer  takes  advantage  of  its 
ignorance  of  one  of  the  most  simple  geometrical  facts,  namely,  that 
the  nearest  path  between  two  distant  points  is  a  straight  line.  Hence 
it  appears  that  though  its  safety  absolutely  depends  on  the  knowledge 
of  the  course  it  should  take  in  flight,  it  has  never  solved  this  important 
problem ;  and,  notwithstanding  its  greater  bulk  of  brain,  it  is  far 
inferior  in  point  of  sagacity  to  the  diminutive  bee,  and  many  other 
insects  which  display  considerable  skill  iu  the  geometrical  construction 
of  their  habitations,  and  are  known  (by  careful  observation)  to  take 
the  shortest  road  in  their  flight  from  one  place  to  another. 

The  Lizards  and  Crocodiles  present  diversified  organs  of  motion. 
Amongst  the  former,  the  gecko  is  supplied  with  a  peculiar  pneumatic 
apparatus  in  the  feet  by  means  of  which  it  has  the  power  of  exhausting 
the  air  beneath  the  toes,  and  is  thus  enabled  to  climb  vertically  the 
smooth  surfaces  of  walls,  and  to  walk  in  an  inverted  position  along 
the  ceilings  of  rooms.  This  provision  i3  advantageous  to  the  animal 
when  pursuing  the  insects  on  which  it  preys.  In  many  of  the  lizards, 
such  as  the  chameleon,  the  tail  is  in  like  manner  used  to  secure  them 
more  steadily  on  the  branches  of  trees  :  the  hand  is  furnished  with 
two  thumbs  opposite  to  three  fingers,  and  the  foot  with  three  thumbs 
opposed  to  two  fingers.  By  this  arrangement  the  animal  is  endowed 
with  considerable  facility  in  taking  hold  of  the  branches,  being  thus 
provided,  as  it  were,  with  four  hands. 


straicht  line,  and  from  this  cause  may  be  easily  avoided  by  man 
should  he  be  pursued  by  one  of  these  amphibious  monsters. 

The  Tortoises  are  slower  than  the  crocodilean  reptiles.  Like  the 
latter,  they  cannot  twist  the  body  on  itself ;  and  the  ponderous  case 
within  which  they  are  inclosed,  and  which  they  drag  along  with  the 
body,  resists  the  freedom  of  motion  of  the  legs  at  those  points  where 
they  pass  out  of  the  solid  case  at  a  and  6  in  the  following  figure  (41). 
This  renders  their  pace  exceedingly  slow.  Their  carapace  or  shield 
serves  however  to  protect  them  from  injuries  arising  from  the  tread 
of  heavy  quadrupeds,  and  is  essentially  useful  to  them  during  their 
occupation  of  burrowing.  They  move  on  the  principles  of  mainmifo- 
rous  quadrupeds. 


Fig.  41. —  Amboyna  Box-Tortoise. 
Serpents. — We  have  seen  that  the  crocodiles  and  tortoises  possess 
little  or  no  power  to  turn  their  bodies  to  the  right  or  to  the  left ;  and 
also  that  it  occupies  the  last-named  animals  a  long  time  to  change 
their  course  from  one  direction  to  another.  Serpents,  on  the  contrary, 
have  a  very  great  range  of  lateral  motion ;  and  indeed,  destitute  as 
they  are  of  legs,  were  the  bones  of  the  back  as  immoveable  as  those 
of  the  tortoise,  they  would  be  deprived  of  the  power  of  locomotion  ; 
but  being  endowed  with  very  great  mobility  of  the  vertebras,  they 
are  enabled,  notwithstanding  the  want  of  legs,  to  climb  trees,  to  run 
with  considerable  speed  on  the  ground,  and  to  swim  rapidly  in  rivers 
and  lakes.    The  scales,  which  are  seen  on  the  belly  of  the  animal, 


Fig.  42. — Kinged  Snake. — Vertical  motion. 

The  Crocodiles  are  furnished  with  four  legs,  and  can  walk  and  run  I  enable  it  to  lay  hold  of  fixed  objects  on  the  ground,  and  by  the 
on  solids  like  mammiferous  quadrupeds.    The  bones  of  the  neck  and  |  alternate  elongation  and  contraction  of  the  body,  it  glides  along  with 


Fig.  43. — Kinged  Snake. — Lateral  motion. 


oack  are  however  so  locked  together  that  they  cannot  turn  or  twist 
the  body  sideways  except  in  an  exceedingly  limited  degree.  They 
are  consequently  obliged  when  moving  rapidly  to  keep  in  nearly  a  [.figs.  42  and  43. 


great,  celerity.  There  are  several  ways  in  which  serpents  move,  but 
the  most  common  are  the  vertical  ami  the  lateral  modes,  seen  in 
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The  Frog,  liko  the  crocodile  and  tortoise,  has  not  tho  power  of 
twisting  its  body ;  it  moves  by  a  succession  of  leaps.  It  is  said  that 
the  bull-frogs,  which  are  abundant  neur  the  neat  lakos  of  North 
America,  can  leap  6"  feet  at  a  bound,  and  repoat  those  leaps  so  rapidly, 
that  they  cannot  be  captured  without  great  difficulty.  They  will 
leap  over  walls  5  feet  in  height.  The  hyla,  or  tree-frog,  has  each  of 
its  toes  furnished  with  a  concave  disc,  which  acts  aB  a  sucker ;  and 
by  this  means  the  animal  has  the  power  of  laying  hold  of  the 
branches  of  trees  with  considerable  force,  and  can  leap  from  branch 
to  branch  with  great  agility.  It  is  by  means  of  the  hind  legs,  which 
are  much  longer  than  the  anterior,  that  tho  body  is  projected ;  the 
movements  are  performed  on  the  same  principle  as  those  of  the 
kangaroo  and  jerboa. 

In  descending  the  scale  of  organised  beings  we  shall  pass  from 
Ophidian  reptiles  to  the  Gastropods,  suoh  as  the  Helices,  or  Snails, 
and  the  Limaces,  or  Slugs.  The  movements  of  these  animals  are 
well  known  to  bo  exceedingly  slow.  Tho  snail,  after  creeping  from 
its  shell  a,  expands  its  body  in  such  a  manner  that  the  shell  lies 
poised  upon  its  back  (as  in  fig.  44). 

Fig.  44. 


The  shell  is  oarried  with  the  animal  iu  all  its  perambulations,  and 
the  body  is  withdrawn  into  it  on  the  slightest  alarm,  or  when  in  a 
Btate  of  repose,  leaving  the  foot  b',  b  only,  which  is  in  contact  with 
the  surface  on  which  it  treads,  without  the  shell. 

The  single  foot  of  the  snaii  is  moved  by  numerous  muscular  fibres, 
by  means  of  which  it  is  successively  expanded  and  contracted  at 
various  portions  of  its  disc ;  so  that  when  one  portion  of  it  has 
advanced,  and  laid  hold  of  an  object  on  the  plane  of  its  motion,  the 
next  is  drawn  forward,  and  so  on  in  succession,  until  every  portion  of 
the  foot  has  advanced ;  but  the  length  of  each  step  is  so  small,  that 
the  snail  takes  a  long  time  to  walk  over  a  path  not  more  than  a  foot 
iu  length.  The  movements  of  slugs  are  performed  in  a  similar 
manner,  and  although  they  have  no  house  to  carry  on  their  back,  their 
progression  is  also  very  slow.  They  appear  to  move  with  greatest 
freedom  over  vegetable  substances,  but  cannot  easily  traverse  flue 
loose  soils;  because  the  segments  of  the  foot  cannot  find  on  such 
moveable  surfaces  the  requisite  fulcrum  whereby  to  drag  the  body 
along.  Gardeners  avail  themselves  of  this  peculiarity  to  preserve 
tender  plants  from  their  ravages,  by  strewing  loose  ashes,  or,  what  is 
still  better,  dry  sawdust,  over  the  beds.  These  Gasteropods  secrete 
a  viscid  fluid  on  their  track,  which  enables  them  to  climb  the  walls  of 
houses  in  a  vertical  path.  The  adhesive  fluid,  when  dry,  reflects  the 
light,  so  as  to  present  a  shining  silvery  appeai-ance,  with  which  most 
persons  (at  least  those  who  live  in  the  country)  are  familiar. 

Crabs. — These  animals  are,  it  is  well  known,  inclosed  in  a  solid 
case,  or  shell.  The  body  is  usually  either  nearly  square  or  a  pear- 
shaped  figure,  and  the  tail  is  not  so  long  and  flexible  as  in  the 
lobsters.  They  are  furnished  with  five  pairs  of  legs,  which  are 
attached  to  the  under  side  of  the  trunk,  in  that  portion  of  it  termed 
the  cephalo-thorax.  The  hinge-like  joints  of  the  legs  not  having 
their  axes  of  motion  perpendicular,  but  either  parallel,  or  oblique  to 
the  mesial  axis  of  the  trunk,  they  are  unable  to  walk  directly 
forwards,  but  move  on  solids  either  in  a  lateral  or  in  a  retrograde 
direction.  Some  species,  such  as  the  Land-Crab,  or  Cancer  cursor,  run 
with  considerable  rapidity.  It  is  even  said  that  they  are  capable  of 
running  with  such  speed  that  a  man  on  horseback  has  great  difficulty 
in  keeping  pace  with  them.  According  to  Labat,  "these  animals 
not  only  live  in  a  kind  of  orderly  society  in  their  retreats  in  the 
mountains,  but  regularly  once  a  year  march  down  to  the  sea-side  in 
a  body  of  some  millions  at  a  time.  The  sea  is  their  destination,  and 
to  that  they  direct  their  march  with  right-lined  precision.  No 
geometrician  could  send  them  to  their  destined  station  by  a  shorter 
course  :  they  neither  turn  to  the  right  nor  to  the  left.  They  will 
attempt  to  scale  walls  to  keep  the  unbroken  tenor  of  their  way. 
They  are  commonly  divided  into  three  battalions,  of  which  the  first 
consists  of  the  boldest  and  strongest  males.  These  are  pioneers,  who 
march  forward  to  clear  the  route,  and  to  face  the  greatest  dangers. 
The  main  body  is  composed  of  females,  which  never  leave  the 
mountains  till  the  rain  has  set  in  for  some  time ;  they  then  descend 
iu  columns  of  50  paces  broad  and  3  miles  deep.  Three  or  four  days 
after  this,  the  rear-guard  follows,  consisting  of  males  and  females, 
neither  so  robust  nor  so  numerous  as  the  former.  The  night  is  the 
chief  time  of  proceeding;  but  if  it  rains  by  day,  they  do  not  fail  to 
profit  by  the  occasion.    When  the  sun  is  hot,  they  make  a  universal 


halt,  and  wait  till  tho  cool  of  tho  evening.  They  are  sometimes  three 
months  in  getting  to  tho  shore."  Tho  order  in  which  the  five  pair* 
of  legs  of  tho  crabs  move  in  walking  and  running  does  not  uppear  U 
havo  boon  accurately  observed. 

Spiders. — Tho  Arachnidic,  or  Spiders,  are  furnished  with  four  pairs 
of  legs  (tho  fomalo  being  provided  with  an  additional  pair  for  the 
purpose  of  carrying  her  eggs).  The  legs  of  the  different  species  of 
spiders  vary  considerably  with  regard  to  length,  but  the  order  in 
which  thoy  move  appears  to  bo  the  same.  Tho  joint  which  connect* 
tho  legs  to  the  body  is  a  kind  of  ball-and-socket  joint,  which  gives  the 
animal  the  power  of  turning  the  limbs  in  various  directions,  but  all 
the  other  joints  of  tho  legs  are  on  the  principle  of  the  hinge-joint, 
thus  securing  firmness  and  precision  in  movement.  The  extreruitieH 
terminate  in  either  a  single  or  double  hook  for  tho  purpose  of 
prehension. 

The  apparent  complexity  of  the  motions  of  the  limbs  of  these 
animals  is  dissipated  by  first  investigating  the  order  in  which  they 
move  the  legs  on  ono  side,  and  afterwards  that  of  those  on  the 
opposite  side.  By  this  means  it  will  be  found  that  the  spider 
advances  first  the  fore  leg,  then  the  fourth,  then  the  third,  and  lastly 
the  second  leg;  that  is,  in  the  order  1,  4,  3,  2.    (Fig.  45).    By  corn- 


Fig.  45. 


paring  this  order  with  that  of  the  legs  on  the  opposite  side,  when 
acting  simultaneously,  it  will  be  found  that  they  begin  by  moving 
the  first  right  leg,  then  the  fourth  left ;  then  follow  the  first  left,  and 
the  fourth  right ;  then  the  third  right,  and  the  second  left.  The  first 
two  sets  of  legs  are  thus  moved  consecutively  in  the  order  1',  4,  1,  4', 
a  mode  of  progression  which  resembles  that  of  quadrupeds :  the 
remaining  legs  move  in  pairs  simultaneously,  namely,  3',  2,  and  3,  2' ; 
and  thus  it  is  found  that  whilst  the  legs  of  one  side  of  the  animal 
are  moving  consecutively,  iu  the  order  1,  2,  3,  4,  the  legs  of  the  other 
side  are  moving  in  pairs,  in  the  order  4',  1',  2',  3'.  Most  persons  are 
aware  of  the  facility  with  which  spiders  spin  the  beautiful  but  fragile 
cord,  by  means  of  which  they  safely  descend  from  heights  that  would 
be  fatal  to  larger  animals  unprovided  with  some  means  of  breaking 
the  shock  which  would  result  from  a  fall  from  such  elevations.  In 
descending  their  newly-spun  thread,  they  suspend  the  body  to  it  by 
one  of  the  hind  legs  :  on  returning  by  the  same  thread,  they  make 
use  of  three  legs,  the  first  two  on  one  side,  and  the  first  or  second  on 
the  other.  The  spider  is  endowed  with  the  power  of  running  with 
considerable  speed  on  its  web,  in  the  chace  and  capture  of  its  insect 
prey ;  and  is  capable  of  leaping  a  considerable  distance,  many  times 
its  own  length.  It  throws  its  thread  across  chasms,  and  thereby 
forms  for  itself  a  suspension-bridge  in  an  incredibly  shorter  period 
of  time  than  our  most  celebrated  engineers  are  capable  of  accom- 
plishing ;  thus  showing  that,  inferior  as  the  spider  is  to  man  in 
strength  and  organisation,  it  has  yet  been  amply  provided  by  an  all- 
watchful  and  omnipotent  Creator  with  the  means  of  transporting  itself 
from  place  to  place,  and  of  procuring  its  sustenance.  The  same 
cordage  which  serves  to  give  it  a  ready  passage  across  cavities  which 
could  not  otherwise  be  traversed  without  great  labour  and  expenditure 
of  time,  serves  also  as  the  best  material  with  which  to  weave  its  net 
for  entrapping  its  prey. 

Insects. — Many  insects  are  endowed  with  the  triple  powers  of  walk- 
ing, running,  and  leaping  on  solids ;  of  flying  in  the  air  like  birds;  and 
of  swimming  in  water  like  fishes.  For  these  manifold  purposes  it  is 
obvious  that  they  must  possess  a  peculiar  organisation.  To  enable 
them  to  move  on  solids  they  are  furnished  with  six  legs  :  the  first  pair 
is  attached  to  that  part  of  the  trunk  called  the  prothorax  ;  the  second 
pair  to  the  mesothorax  ;  and  the  third  pair  to  the  metathorax,  which 
is  the  last  segment  of  the  thorax.  In  some  insects  the  legs  are  arti- 
culated to  the  trunk  by  a  ball-and-socket  joint ;  in  others  by  a  hiugo- 
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joint :  the  succeeding  portions  of  the  limbs  are  linked  together  by 
hinge-joints.  The  axes  of  these  joints  are  turned  at  right  angles  to 
each  other,  so  that  they  have  the  power  of  executing  movements  in 
different  planes,  some  in  a  vertical,  and  others  in  a  horizontal  direction. 
When  the  perfect  insect  walks,  it  is  observed  to  move  three  of  its 
legs  simultaneously,  whilst  the  other 
three  remain  on  the  ground,  supporting 
the  body  and  urging  it  forwards.  The 
feet  which  move  simultaneously  are  the 
fore  and  hindermost  feet  on  one  side, 
and  the  middle  foot  on  the  opposite 
side ;  consequently  the  whole  of  the  six 
feet  are  moved  to  accomplish  two  steps. 
In  the  first  movement  the  legs  1,  2',  3 
(Jig.  46)  remain  on  the  ground,  whilst 
those  marked  1',  2,  3'  are  raised  and 
advanced,  to  take  a  new  position  on  the 
piano  of  support :  afterwards,  whilst 
the  legs  1',  2,  3'  support  the  body  in 
a  similar  manner  to  those  which  pre- 
ceded them  in  that  office,  the  legs  1,  2', 
3  are  raised,  and  again  advanced  ;  and 
by  the  alternate  action  of  the  six  legs  in  the  order  just  described,  the 
progression  of  the  insect  when  walking  is  accomplished.  The  extra- 
ordinary power  with  which  insects  are  endowed  of  walking  with  perfect 
ease  and  security  up  the  smooth  polished  surface  of  glass,  and  in  an 
inverted  position  on  the  ceilings  of  rooms,  is  found  to  depend  on  different 
varieties  of  structure.    The  feet  of  the  house-fly  are  found  to  be  fur- 
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nished  with  two  membranous  suckers,  as  seen  in  fig.  47  ;  and  in  the 
Bibiofebrilis  there  are  three  of  these  suckers,  as  shown  in  fig.  4  8.  These 
suckers  are  membranous  sacs,  which  are  acted  on  by  numerous  muscles, 
so  that  when  the  foot  is  placed  on  a  smooth  surface  the  suckers  become 
enlarged  by  means  of  their  muscles,  and  a  vacuum  is  produced.  The 
pressure  of  the  air  without  becomes  by  this  means  sufficient  to  keep  the 
foot  firmly  pressed  on  the  surface  to  which  it  is  applied.  "We  here  see 
the  reason  why  the  house-fly  chooses  the  smoothest  surfaces  of  an  apart- 
ment to  walk  upon,  unless  it  happens  to  be  moving  horizontally  ;  for 
if  the  surfaces  were  rough,  the  vacuum  under  the  feet  would  not  be 
perfect,  and  it  would  fall.  In  other  instances  the  hairs  are  found 
hooked  whilst  some  insects  secrete  a  viscid  substance,  which  causes 
them  to  adhere  to  the  objects  on  which  they  are  placed.  Many  insects, 
as  the  fly,  are  in  the  larva  state  destitute  of  legs,  but  even  these  con- 
trive to  drag  themselves  along  by  the  alternate  expansion  and  contraction 
of  their  body.  We  are  familiar  with  an  instance  of  this  kind  of  move- 
ment in  the  maggot  commonly  found  in  the  hazel-nut.  As  soon  as  it 
is  out  of  the  shell  it  strides  along  ;  but,  its  trunk  being  cylindrical,  it 
frequently  rolls  over  in  its  course.  Other  larvae,  not  content  with  the 
slow  progress  made  by  the  method  above-mentioned,  raise  the  central 
portions  of  the  body  high  above  the  plane  of  support,  and  by  means 
of  alternately  extending  and  contracting  the  body,  take  steps  of  con- 
siderable length.    This  kind  of  movement  is  shown  in  fig.  49.  The 


Fig.  49. 

trunk  is  first  drawn  forward  from  a  to  6,  and  the  head  is  then  extended 
from  c  to  d :  and  thus  at  each  step  these  larvae  pass  over  a  space  equal 
to  a  6  or  c  d.  During  this  process  many  larvae,  such  as  the  Geometra, 
Bpiu  a  silken  thread,  the  length  of  which  is  consequently  the  measure 
of  their  progress  made  in  walking. 

Leaping. — Many  insects,  such  as  the  flea,  the  grasshopper,  and  the 
cricket,  are  capable  of  performing  extraordinary  leaps  compared  with 
their  bulk.  In  all  the  leaping  insects  the  hinder  legs  greatly  exceed 
the  rest  in  length  and  strength,  and  it  is  in  consequence  of  the  length 


and  power  of  this  pair  that  insects  are  capable  of  projecting  them- 
selves to  the  great  distances  they  are  known  to  traverse.  The  legs  are 
first  bent  as  much  as  possible,  and  then  suddenly  expanded  with  great 
force,  so  as  to  propel  the  body  through  the  air.  As  the  grasshopper 
resides  amongst  the  long  grass  of  meadows,  such  a  mode  of  progres- 
sion is  requisite  to  enable  it  to  pass  over  the  rugged  surfaces  surrounding 
it  on  all  sides;  and  we  well  know  with  what  ease  and  unerring  preci- 
sion this  little  creature  leaps  from  point  to  point. 

Worms. — Amongst  the  Annelidic,  or  Worms,  we  find  a  great  diversity 
of  form,  and  of  locomotive  organs,  suited  to  the  habits  and  economy 
of  each  animal.  Some  live  entirely  on  land,  others  reside  in  water, 
and  are  excellent  swimmers.  The  Lumbrici,  or  Earth- Worms,  being 
those  with  which  people  generally  are  most  familiar,  will  be  selected 
to  give  an  idea  of  their  mode  of  progression.  The  body  of  the  earth- 
worm is  cylindrical,  and  nearly  of  equal  diameter  from  head  to  tail. 
It  is  supported  by  numerous  rings  encircling  the  long  axis  of  the 
trunk  throughout,  and  each  ring  is  furnished  with  eight  conical  spines, 
which  are  called  into  action  when  the  animal  walks.  Between  thes 
rings  two  sets  of  muscular  fibres  pass  from  ring  to  ring,  one  set  o' 
muscles  passing  longitudinally,  and  the  other  set  obliquely.  By  the  aid 
of  these  fibres  the  body  of  the  animal  can  be  either  lengthened  or 
contracted,  as  also  twisted  in  various  directions.  When  touched,  the- 
worm  immediately  assumes  the  form  of  the  letter  S.  In  walking  it 
expands  one  portion  of  the  body,  and  contracts  the  next  successively, 
so  that  it  requires  a  series  of  expansions  and  contractions  throughout 
its  entire  length  to  accomplish  a  single  step.  For  this  reason  the 
progress  of  the  worm  is  very  slow,  not  being  capable  of  effecting  more 
than  about  the  rate  of  30  feet  per  hour. 

For  a  further  account  of  the  special  movements  of  animals  see 
Flying  ;  Swimming. 

[In  this  article  we  have  had  the  advantage  of  using  the  greater 
portion  of  an  admirable  series  of  articles  which  appeared  in  tha 
'  Peuny  Magazine,'  and  which  were  written  by  Mr.  J.  Bishop,  F.It.S., 
a  gentleman  cmineut  for  his  physiological  attainments,  and  the  author 
of  the  profound  and  original  article  on  '  Motion,'  in  the  1  Cyclopaedia 
of  Anatomy  and  Physiology.'] 

LOCUST.  [Locusta.] 

LOCUST-TREE  is  the  Robinia  Pseudacacia  of  botanists,  a  North 
American  forest-tree.  [Robinia.]  The  same  name  has  also  been  given 
to  the  Ceratonia  Siliqua,  the  Carob-  or  Algaroba-Tree,  which  is  found 
in  the  Levant,  and  bears  large  pods  filled  with  nutritious  pulp.  . 

LOCUSTA  (Oeoffroy),  a  genus  of  Insects  belonging  to  the  order  Orthop- 
tera  and  the  section  Saltatoria.  The  species  of  this  genus  have  been 
recently  referred  by  English  authors  to  the  genus  Gryllus.  [Gryllidjs.] 
The  terms  Locust  and  Grasshopper  are  applied  to  various  insects  of 
the  order  Orthoptera,  and  belong  to  a  section  of  that  order  to  which 
Latreille  applied  the  name  Saltatoria,  on  account  of  the  power  of 
leaping  which  they  possess.  The  insects  belonging  to  this  section  are 
remarkable  for  the  great  size  of  the  thighs  of  the  posterior  pair  of  legs, 
which  are  generally  very  long,  and  adapted  for  leaping.  The  males  of 
some  of  the  species  make  a  shrill  sound  by  the  friction  of  the  elytra. 
The  part  by  which  the  sound  is  created  is  situated  on  the  inner  side 
and  near  the  base  of  each  elytra,  is  often  transparent,  and  has  been 
compared  to  a  piece  of  talc.  In  other  species  the  sound  is  produced 
by  the  friction  of  the  thighs  against  the  elytra. 

The  section  Saltatoria  contains  three  families,  to  which  the  names 
Achelidce,  Gryllidce,  and  Locustidce  are  applied  by  Dr.  Leach.  The 
family  Achelidce  is  thus  defined: — Elytra  horizontal;  wings  longitu- 
dinally folded,  often  produced  beyond  the  elytra ;  tarsi  3-jointed. 
This  family  contains  the  genera  Gryllotalpa  of  Ray,  Leach,  and  others, 
of  which  the  Mole-Cricket  (6?.  vulgaris)  of  this  country  affords  an 
example,  and  Acheta  of  Fabricius,  which  is  the  Gryllus  proper  of  the 
'  Regne  Animal.'  The  Common  Cricket  in  our  houses  (Acheta  domes- 
tica)  belongs  to  this  genus.  The  genera  Tridactylus  and  Myrmecophila 
are  also  included  in  the  present  family.  In  the  family  Gryllidce  the 
wings  are  disposed  in  an  oblique  manner  when  folded,  the  tarsi  are 
4-jointed,  the  antennae  are  long  and  setaceous,  and  the  oviduct  is 
exserted  in  the  female,  of  a  long  and  compressed  form,  and  recurved. 

The  insects  of  this  family  form  the  genus  Locusta  of  the  '  Regne 
Animal.'  The  Acrida  (Gryllus,  Locusta)  viridissima  is  the  largest 
among  the  British  species  of  the  present  group.  This  insect  is  not 
uncommon  in  some  parts  of  England,  and  is  about  two  inches  in 
length,  and  of  a  bright  green  colour.  [Gryllid.e.] 

The  family  Locustidce  is  distinguished  by  the  following  characters  : — 
Wings  when  folded  meeting  at  an  angle ;  tarsi  3-joiuted ;  antennae 
filiform  or  ensiform ;  oviduct  not  exserted.  The  Locustidce  of  Dr. 
Leach  are  comprised  in  the  genus  Acridium  by  Latreille.  Unfortu- 
nately there  is  much  confusion  as  regards  the  names  of  some  of  the 
genera  and  sub-genera  contained  in  this  as  well  as  the  other  families 
above  noticed.  Names  originally  applied  to  large  groups  are  restricted 
to  smaller  sections,  and  as  entomologists  differ  in  opinion  as  to  which 
particular  division  shall  retain  the  original  name,  the  same  names  are 
used  to  designate  different  groups;  hence  the  references  made  to 
Latreille's  portion  of  the  '  Regne  Animal.' 

The  principal  genera  contained  in  the  family  Locustidce  are  the 
following : — ■ 

Locusta  (Leach),  in  which  the  hinder  legs  are  about  equal  to  the 
whole  body  in  length,  and  the  antennae  filiform  or  terminated  in  a 
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club.  Upwards  of  twenty  species  of  this  genus  arc  enumerated  by 
Mr.  StcphoiiB  in  Iuh  '  Catalogue  of  British  Insects/  and  it  b  to  this 
group  that  the  Gryllus  migratorius  of  Linnnjus  belongs,  a  largo  species 
which  has  occasionally  been  found  in  Britain,  and  which  in  some  parts 
of  Europe  sometimes  multiplies  to  such  a  degree  as  to  devastato  largo 
districts.  Africa  at  all  times  appears  to  have  been  peculiarly  subject 
to  tho  ravages  of  these  insects.  Of  their  extraordinary  devastations  in 
this  portion  of  tho  globe  wo  have  records  from  the  earliest  authors, 
and  the  works  of  tho  most  recent  travellers  confirm  them.  Mr.  Barrow 
in  his  '  Travels '  states,  that  "  in  the  southern  parts  of  Africa  an  area 
of  nearly  two  thousand  squaro  miles  might  be  said  literally  to  bo 
covered  with  them.  When  driven  into  the  sea  by  a  north-west  wind 
they  formed  upon  tho  shore  for  fifty  miies  a  bank  three  or  four  feet 
high,  and  when  the  wind  was  south-east  the  stench  was  so  powerful 
as  to  be  smelt  at  tho  distance  of  150  miles."  In  Messrs.  Kirby  and 
Spence's  '  Introduction  to  Entomology '  numerous  accounts  of  a  similar 
nature  will  be  found.  In  some  parts  of  Africa  they  aro  cooked  and 
eaten  by  the  natives.  The  natives  of  Senegal  aro  said  to  dry  them, 
and,  having  reduced  them  to  powder,  use  them  as  flour. 

Gomphocerus  (Leach).  Hinder  legs  exceeding  the  body  in  length  ; 
nntenntc  capitate,  having  a  spoon-shaped  club  in  both  sexes  ;  anterior 
tibia)  simple.  This  genus  contains  numerous  species,  six  or  seven  of 
which  are  found  in  England.  They  are  usually  of  small  size,  and, 
together  with  the  smaller  species  of  the  preceding  genus,  are 
commonly  called  Grasshoppers. 

Acrydium  (Leach).  The  species  of  this  genus  may  be  distinguished 
by  the  large  size  of  the  scutellum,  which  is  produced  posteriorly,  and 
covers  the  wings.    They  are  found  on  hot  sandy  banks. 

Pneumora  (Thunb.)  has  been  established  for  the  reception  of  certain 
African  Locustidcc,  which  have  a  membranous  pellet  between  tho  ter- 
minal hooks  of  the  tarsi,  the  autenua;  filiform,  the  posterior  legs  shorter 
than  the  body,  and  the  abdomen  vesicular — at  least  in  one  of  the  sexes. 

Proscopia  of  Klug  contains  numerous  apterous  species  peculiar  to 
South  America,  in  which  the  body  is  long  and  cylindrical,  the  head 
destitute  of  ocelli  and  prolonged  anteriorly,  the  antenna)  short  and 
filiform,  the  posterior  legs  long,  and  approximated  to  the  intermediate 
pair,  which  are  remote  from  the  anterior  pair. 

LOCUSTELLA.    [Salicahia;  StlviadA] 

LODESTONE.  [Loadstone.] 

LOGANIACE.iE,  Loganiads,  a  natural  order  of  Exogenous  Plants, 
consisting  of  shrubs,  herbaceous  plants,  or  tree?.  It  is  characterised 
by  having  opposite  entire  leaves,  usually  without  stipules,  which 
adhere  to  the  leaf-stalks  or  are  combined  in  the  form  of  iuterpetiolary 
sheaths.  The  flowers  are  racemose,  corymbose,  or  solitary ;  the 
calyx  valvate  or  imbricated,  inferior  4-  or  5-parted ;  corolla  regular  or 
irregular,  4-5-  or  10-cleft,  with  valvate  or  convolute  activation ; 
stamens  arising  from  the  corolla,  all  placed  upon  the  same  line,  and 
not  always  symmetrical  with  the  divisions  of  the  corolla,  pollen  with 
3  bands ;  ovary  superior,  2-celled ;  ovules  absent  or  solitary  ;  fruit 
either  capsular,  2-celled,  with  placenta;  finally  becoming  loose  or 
drupaceous,  with  1-  or  2-seeded  stones,  or  buried  with  the  seeds 
immersed  in  pulp  ;  seeds  sometimes  winged,  usually  peltate,  albumen 
fleshy  or  cartilaginous;  embryo  small,  with  the  radicle  turned  towards 
the  hilum  or  parallel  with  it.  All  the  species  are  either  tropical  or 
inhabit  countries  near  the  tropics,  a  few  in  America  and  Australia 
forming  the  only  exceptions.  It  would  be  difficult  to  name  a  more 
poisonous  order  than  this,  of  whose  qualities  the  celebrated  Nux 
Vomica  may  be  taken  as  the  representative.  Notwithstanding  the 
active  qualities  of  these  formidable  plants,  some  are  used  in  medicine 
with  great  advantage.  Several  of  the  species  of  Strychnos  are  used  in 
the  east  as  remedies  for  various  diseases,  and  the  seeds  of  Jgnatia 
amara,  St.  Ignatius'  Beans,  are  employed  in  India  for  cholera.  Spigelia 
yields  also  several  species  which  are  employed  for  useful  purposes. 
The  order  consists  of  22  genera  and  162  species.  It  is  related  to 
Apocynacece,  Gentianacece,  Cinchonacece,  and  Rhizophoracea.  The  uses 
of  the  species  will  be  found  under  their  respective  heads,  Spigelia  ; 
Stkychnos,  &c.    (Lindley,  Vegetable  Kingdom.) 

LOGWOOD.  [HiEMATOXYLON.] 

LOLIGO,  a  genus  of  Cephalopodous  Mollusca  belonging  to  the  tribe 
Teutkidce.  It  has  a  firm  fleshy  cylindrical  elongated  body,  towards  its 
posterior  extremity  flanked  by  two  triangular  fins,  which,  run  to 
the  tail.  The  locomotive  apparatus  is  formed  of  two  oblong  margined 
pits  placed  at  the  base  of  the  funnel,  and  of  corresponding  linear 
prominent  crests  on  the  inner  margin  of  the  sleeve.  The  eyes  are 
covered  by  an  epidermic  expansion  pierced  with  a  small  opening;  no 
lacrymal  sinus.  There  are  ten  arms,  two  of  them  tentacular,  im- 
perfectly webbed.  Pen  corneous,  flexible,  lanceolate,  as  long  as  the 
body,  terminating  in  an  obtuse  point.  The  Cuttle  Fishes  of  this 
genus  are  known  popularly  by  the  name  of  Squids.  Their  spawn  is 
enveloped  in  oblong  gelatinous  tubes,  numbers  of  which  are  found 
adhering  to  a  common  mass  by  their  lower  extremities. 

L.  vulgaris  has  fins  flanking  two-thirds  of  the  body,  and  forming  an 
oblong  rhomb.  The  body  of  this  handsome  animal  is  cylindrical 
anteriorly,  tapering,  and  gradually  contracted  from  some  distance  in 
front  of  the  middle  to  the  caudal  extremity.  The  augles  of  the  fins 
are  obtuse :  these  organs  extend  quite  to  the  tail,  and  join  there.  The 
head  is  short  and  broad,  not  over  prominent  in  the  region  of  the  eyes. 
The  eight  ordinary  arms  are  stout  and  rather  short,  slightly  webbed 


I  together  at  their  bases  ;  on  their  inner  Hide  they  are  furnished  with 
two  rows  of  oblique  suckers  with  occentric  openings,  of  which  tho 
horny  hoops  are  armed  on  their  broader  Hide  with  teeth.  Tho  tenta- 
cular arms  are  long,  stoutly  pedunculated,  and  furnished  at  their 
lanceolate  extremity  with  suckers,  largo  centrally,  small  towards  their 
tips,  and  ranked  in  fours.  Tho  general  hue  of  the  animal  is  bluifh, 
with  purplish  specklings,  which  aro  numerous  and  arcolatod  in  tho 
centre  of  tho  back,  and  are  cIoho  set  and  dark  on  the  head  and  hinder 
portions  of  the  tentaeula ;  beneath  it  is  yellowish-white.  The  pen  U 
lanceolato  ;  that  of  the  female  is  said  to  bo  broader  and  more  obtuse 
than  the  male.  The  jaws  .are  brown,  with  white  tips.  The  body 
grows  to  a  length  of  nearly  a  foot  and  a  half ;  the  head  and  arms  add 
about  half  a  foot  to  the  total  length.  Or.  Johnston  says  it  makes  an 
excellent  bait  for  cod,  but  does  not  occur  in  sufficient  numbers  to  be  used 
by  our  fishermen.  The  ink  is  jet-black.  It  appears  to  bo  generally  dis- 
tributed around  the  British  Islands,  though  met  with  only  occasionally. 

L.  media  has  an  elongated  subulate  body,  produced  and  acuminated 
posteriorly ;  fins  narrow  and  rounded.  This  cuttle-fish  is  sup- 
posed to  be  tho  Lesser  Calamary,  or  TevOls  of  Aristotle,  an  opinion 
opposed  by  Professor  Forbes.  It  is  a  much  elongated  animal, 
subcylindrical  anteriorly,  diminishing  gradually  posteriorly,  and 
much  prolonged  and  pointed  at  the  tail.  In  specimens  preserved  in 
spirits  its  extremity  is  singularly  sharp  and  produced ;  the  neck 
margin  of  tho  back  is  prolonged  into  a  sort  of  obtuse  lobe ;  the  fins 
are  widely  apart,  above  long,  somewhat  rounded,  broad  anteriorly, 
tapering  and  converging  behind,  and  becoming  decurrent  on  the  tail ; 
the  head  is  short,  very  prominent  in  the  region  of  the  eyes,  and  is 
crowned  with  rather  short  lanceolate  very  unequal  arms,  provided 
with  double  rows  of  suckers;  these  arms  arc  very  much  squared  at 
their  edges  ;  the  tentacular  arms  are  short  in  proportion  to  the  length 
of  the  body  ;  on  their  lanceolate  extremities  there  are  two  rows  of 
large  suckers,  and  two  rows  of  smaller  ones  outside  ;  the  mouth  is 
surrounded  by  an  angulatcd  membrane.  It  is  a  transparent  glassy 
creature  when  alive,  speckled  with  dots  of  red  or  purple ;  the  pen  is 
lanceolate,  narrowing  above. 

L.  Manriorce  has  a  shorter  and  stouter  body  than  the  last  species; 
tentacular  arms  longer ;  tail  not  much  produced  ;  the  arms  are  short 
and  stout,  and  provided  with  two  regular  rows  of  suckers;  the  tenta- 
cular arms  are  borne  ou  long  peduncles,  which  can  reach  to  a  level  with 
the  middle  part  of  the  fins ;  the  length  of  the  body  and  ordinary  arms  is 
about  four  inches.  The  skin  appears  to  have  been  strongly  dotted 
with  purple  or  red.  Some  naturalists  affirm  that  L.  Marmora  is 
only  the  female  of  L.  media. 

(Forbes  and  Hanley,  History  of  British  Mollusca.) 

LOLIGOPSIS.  [SePIADJS.] 

LO'LIUM,  a  genus  of  Grasses,  containing  a  few  species  common  in 
many  parts  of  the  northern  hemisphere,  It  is  known  by  the  spikelets 
being  many-flowered,  distichous,  contrary  to  the  rachis,  sessile. 
Flowers  not  bearded  at  the  base;  glumes  2,  nearly  equal,  one  of  them 
very  often  deficient  in  the  lateral  spikelets,  herbaceous,  awuless ;  palea: 
2,  herbaceous ;  the  lower  concave  and  awnless,  or  awned  under  the 
apex ;  the  upper  with  two  keels.  Stamens  3 ;  ovary  smooth ;  styles  2, 
very  short ;  stigmas  feathery ;  hypogynous  scales  2,  fleshy,  entire  or 
2-lobed  ;  rachis  not  jointed. 

L.  perenne,  the  Common  Ray-Grass,  or  Rye-Grass  of  the  farmer, 
with  lanceolate  awnless  spikelets  which  are  longer  than  the  glume,  a 
naked  stem,  and  a  perennial  root.  This  species  is  one  of  the  most 
valuable  of  our  pasture  grasses.    [Rye-Grass,  in  Arts  and  Sc.  Drv.] 

L.  temulenlum,  or  Darnel,  with  elliptical  awned  spikelets,  straight 
awns  longer  than  the  palea?,  glumes  the  length  of  the  spikelet,  and 
an  annual  root.  Of  this  species  mention  is  made  not  only  in  all 
parts  of  Europe,  but  in  Japan,  Australia,  China,  and  South  America ; 
it  is  remarkable  as  being  the  only  well  authenticated  instance  of 
a  plant  belonging  to  the  order  of  Grasses,  iu  which  narcotic  or 
even  deleterious  properties  have  been  found.  The  grains  are  said 
to  produce  intoxication  in  man,  beasts,  and  birds,  and  to  briug 
on  fatal  convulsions.  According  to  Christison,  darnel,  when  mixed 
with  flour  and  made  into  bread,  has  been  known  to  produce  headache, 
giddiness,  somnolency,  delirium,  convulsions,  paralysis,  and  even 
death.  A  few  years  ago,  the  same  author  tells  us,  almost  the  whole  of 
the  inmates  of  the  Sheffield  workhouse  were  attacked  with  symptoms 
supposed  to  be  produced  by  their  oatmeal  haviug  been  accidentally 
adulterated  with  Lolium  ;  and  a  case  is  on  record  of  a  small  farmer 
near  Poitiers  iu  France  haviug  killed  himself  by  persevering  in  the  use 
of  darnel  flour  for  making  bread;  his  wife  and  servant,  who  discon- 
tinued to  eat  it,  escaped,  but  were  violently  affected  with  vomiting 
and  purging. 

L.  Italicum,  Italian  Rye-Grass,  has  the  spikelets  9-1 4-flowered ; 
outer  palea  with  a  long  awn ;  root  with  leafy  barren  shoots ;  the 
margins  of  the  young  leaves  involute.    It  is  cultivated  in  Britain. 

L.  linicola  has  7-11-flowered  spikelets,  exceeding  the  glumes  ;  outer 
palea  longer  than  its  awn  or  awnless  :  no  barren  shoots.  The  stem  is 
erect.  Outer  palea  cartilaginous  below,  narrower  than  the  inner,  tumid 
in  front.    It  is  found  in  cultivated  fields  in  Sussex  and  Yorkshire. 

(Babington,  Manual  of  British  Botany.) 

LOMATO'CERAS.  M.  Bronn  has  given  this  name  to  a  generic 
group  embracing  certain  of  the  Liuntem  Graptolithi  [Graptolithus] 
instead  of  Priodon,  which  had  been  assigned  to  them  by  Nilson,  but 
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previously  employed  by  Cuvier  for  a  genus  of  fishes.  Graptolithus 
scalwis  and  0.  Sagittarius,  Linn.,  belong  to  this  group,  which  as  far  as 
yet  known  is  confined  to  the  Silurian  Strata,  in  which  it  occurs  in 
Norway,  Bohemia,  France,  North  Germany,  Shropshire,  &c,  generally 
accompanying  trilobites.  (Bronn,  Lclhara.  Geognostica.) 
LOMIS.  [Homolidje.] 

LONCHE'RES,  Illiger's  name  for  a  genus  of  Rodents,  including 
Echimys  of  Geoffroy,  a  species  of  Hyst/rix  of  Schreber  and  others,  and 
a  species  of  Myoxus  of  Zimmerman  and  others.  [Hystricidje.] 

LONCHO'PTERIS,  a  genus  of  Fossil  Ferns  established  by  M. 
Adolphe  Brongniart.  The  species  belong  principally  to  the  Coal  For- 
mation, but  one,  Lonchopteris  Mantclli,  is  found  in  the  Wealden  deposits 
and  in  the  Greensand. 

The  leaves  are  multipinnatifid,  the  pinnules  adnate  to  the  rachis, 
marked  by  a  midrib,  and  equal  reticulated  nervures,  and  uniform 
areolae.  [Coal-Plants.] 

LONCHU'RA,  a  genus  of  Fringillidce,  separated  from  Fringilla 
(Temm.)  by  Lieut.-Colonel  Sykes. 

The  bill  is  strong,  short,  broad ;  mandibles  entire,  the  upper  one 
extending  in  an  angle  on  the  forehead,  and  with  it  forming  the  arc  of 
a  circle.  Wing3  moderate,  subacuminate  ;  first  quill  very  short  and 
subspurious;  the  second,  third,  and  fourth  nearly  equal  and  longest. 
Tail  graduated,  lanceolate;  middle  tail-feathers  a  little  exceeding  the 
others  in  length.    Feet  moderate,  rather  slender. 

Colonel  Sykes  observes  that  the  peculiar  spear-head  form  of  the  tail, 
and  the  ridge  of  the  upper  mandible  and  the  forehead,  forming  a 
segment  of  the  same  circle,  together  with  the  habits  of  Lonchura 
nisoria,  L.  Chect,  and  L.  leuconota,  afford  sufficient  characteristics  for 
their  separation.  Colonel  Sykes  adds  that  the  Gros-Bec  Lougicone  of 
the  PI.  Col.  96  (Emberiza  quadricolor,  Lath.),  belongs  to  the  same  group. 

The  three  species  are  found  in  the  Dukhun  (Deccau).  The  first  two 
are  recorded  as  found  only  in  the  Ghauts. 

L.  Cheet  (Sykes)  is  described  as  of  a  pale  cinnamon-brown  ;  the 
body  below  and  the  rump  white ;  quills  and  tail-feathers  deep  brown. 
Irides  deep  red-brown.  Female  with  the  colours  less  intense.  Length 
of  the  body  3^  inches;  of  the  tail  2  inches. 

Colonel  Sykes  states  that  these  birds  live  in  small  families,  and  that 
he  frequently  found  them  in  possession  of  the  deserted  nests  of  the 
Ploccus  Philippcnsis  ;  their  own  nest,  which  he  exhibited  on  a  subse- 
quent occasion,  is  a  perfect  hollow  ball,  made  of  a  delicate  Agrostis, 
with  a  lateral  hole  for  the  entrance  of  the  birds.  It  was  found  in  the 
fork  of  a  branch  of  the  Mimosa  Arabica,  and  contained  ten  oblong 
minute  white  eggs,  not  much  larger  than  peas,  being  ?.f,ths  of  an  inch 
long  by  r",ths  in  diameter.  The  cry  of  the  bird  is  '  cheet,  cheet,  cheet,' 
uttered  simultaneously  by  flocks  in  flight.    ('  Zool.  Proc.') 

LONDON  CLAY.  The  most  considerable  of  the  Tertiary  Forma- 
tions of  Great  Britain  is  thus  designated,  from  its  development  in  the 
valley  of  the  Thames  under  and  around  the  metropolis.  It  may  be 
viewed  in  three  parts,  occupying  the  following  series : — 

Upper  part,  '  Bagshot  Sand,'  in  which  several  remarkable  fishes 
have  been  noticed. 

Middle  part,  '  London  Clay,'  containing  a  few  bands  of  sand,  nodules 
of  septaria,  and  multitudes  of  marine  shells. 

Lower  part,  '  Plastic  Clays  and  Sands.'- — Various  coloured  clays  and 
sands,  with  lignite,  and  marine,  sestuary,  and  fresh-water  shells. 
[Tertiary  System.] 

LONDON  PRIDE.  [Saxifraga.] 

LONDON  ROCKET.  [Sisymbrium.] 

LONGICORNES,  the  fourth  family  of  Tetramerous  Coleoptera  in 
Latreille's  arrangement  of  Insects.  It  includes  a  vast  number  of 
large  and  beautiful  Beetles,  all  remarkable  for  the  length  of  their 
antenna;,  which  in  many  species  are  several  times  longer  than  their 
bodies.  They  inhabit  woods,  where  the  females  deposit  their  eggs 
beneath  the  bark  of  trees,  effecting  the  operation  by  means  of  a  long, 
Btrong,  horny  ovipositor  with  which  they  are  provided.  The  females 
are  usually  larger  than  the  males.  The  larva}  live  beneath  the  bark 
of  trees  or  in  the  wood,  in  which  they  bore  deeply  and  do  much 
damage.  The  greatest  assemblage  of  species  and  the  largest  forms 
are  found  in  South  America ;  but  Longicorn  Beetles  are  very  generally 
dispersed.  This  family  is  divided  into  three  great  groups,  of  which 
the  genera  Prionus,  Cerambyx,  and  Lcptura  are  the  respective  types. 

LONGIPENNES,  Cuvier's  family  name  for  the  long-winged  Oceanic 
Birds  (Grands  Veiliers),  such  as  the  Petrels,  Albatrpsses,  &c.  The 
genera  which  he  includes  in  this  family  are  Procellaria,  Puffinus, 
Halodroma,  Pachyptila,  and  Diomedea.  [Diomedein-e;  Albatross; 
Larloe;  Puffinus.] 

LONGIROSTRES,  Cuvier's  name  for  a  family  of  Wading  Birds 
(Oiseaux  de  Rivage),  in  which  he  includes  the  genera  Ibis,  Numenius, 
Scolopax,  Rhynchcea,  Limosa,  Calidris  and  Tringa,  Armaria  (Calidris, 
Vig.),  Pelidna,  FalcineUa  (Erolia,  Vieill. — Scolopax  pygmoza,  Linn.), 
Machetes,  Hemipalama,  Eurinorhynchus,  Phalaropus,  Strepsilas,  Totanus, 
Lobipes,  and  Himantopus — the  greater  part  of  which,  as  he  observes, 
would  come  under  the  great  Linnean  genus  Scolopax.  He  remarks 
that  one  can  hardly  place  the  Avosets,  Fecurvirostra,  Linn.,  in  any  other 
position  than  at  the  end  of  the  Longiroslres.  [Scolopacid.e.] 

LONICE'RA,  a  genus  of  Plants  named  after  Adam  Lonicer,  a 
German  botanist,  who  was  born  in  1528  and  died  in  1586.  He  prac- 
tised as  a  physician  at  Frankfort-on-the-Main,  and  wrote  a  Herbal, 


which  was  merely  a  compilation  of  what  had  been  done  by  others. 
There  is  also  a  John  Lonicer  mentioned  who  wrote  a  commentary  on 
Dioscorides. 

This  genus  is  the  type  of  the  natural  order  Caprifoliacece,  and  has 
the  tube  of  the  calyx  5-toothed,  the  corolla  tubular,  campanulate  or 
funnel-shaped,  with  a  5-cleft  usually  irregular  limb  ;  5  stamens ;  a 
filiform  style  ;  a  capitate  stigma ;  3-celled  berries,  and  crustaceous 
seeds.  The  species  are  erect  or  climbing  shrubs,  with  opposite 
exstipulate  leaves  and  axillary  flowers.  There  are  about  60  species  of 
Loniccra,  most  of  which  have  handsome  flowers  and  emit  a  delicious 
perfume. 

L.  Caprifolium,  Goatsleaf,  or  Pale  Perfoliate  Honeysuckle,  has 
ringent  whorled  terminal  and  sessile  flowers ;  deciduous  obtuse  leaves, 
glabrous  on  both  sides,  the  upper  leaves  connate  perfoliate ;  the  ityle 
glabrous.  It  has  a  twining  stem,  with  white  or  purplish  flowers  and 
orange-coloured  berries.  It  is  a  native  of  the  middle  and  south  of 
Europe,  and  is  found  in  woods  and  thickets  in  many  parts  of  England 
and  the  south  of  Scotland. 

L.  Periclymenum,  the  Woodbine,  or  Honeysuckle,  has  climbing 
branches,  the  leaves  all  separate,  deciduous,  sometimes  downy,  glau 
cous  beneath,  ovate,  obtuse,  attenuated  at  the  base,  upper  ones  th» 
smallest;  the  heads  of  flowers  all  terminal  ovate,  imbricated;  the 
flowers  ringent.  The  flowers  are  pale  yellow;  the  berries  red,  and 
accompanied  with  permanent  bracts.  This  plant  in  early  times  was 
supposed  to  possess  powerful  medical  properties,  but  it  is  not  now 
used.  It  is  however  extensively  cultivated  in  the  gardens  and  shrub- 
beries of  Europe  on  account  of  the  delicious  perfume  of  its  flowers. 
This  plant  is  the  true  Woodbine  of  the  poets,  and  Milton  has  applied 
to  it  the  name  Twisted  Eglantine.  This  plant  has  obtained  the  name 
of  Woodbine,  a  corruption  of  wood-bind,  from  its  habit  of  twisting 
round  the  stems  of  trees. 

Thus  Shakspeare  says — 

"So  doth  the  woodbitic,  the  sweet  honeysuckle, 

Gently  cntwist  the  maple." 

The  name  Honeysuckle  is  derived  from  the  habit  of  children,  who 
draw  the  corolla  out  of  the  calyx  and  suck  the  collected  honey  from 
its  nectary.  Several  varieties  of  this  plant  are  recognised  by  botanists. 
All  these  are  beautiful  climbers  and  very  fragrant;  and  trained  against 
a  wall,  twining  round  a  pole,  or  climbing  and  rambling  amongst  bushes, 
are  very  ornamental  in  gardens.  It  is  a  native  of  middle  Europe,  and 
very  abundant  in  some  parts  of  Great  Britain. 

L.  Xylosteum,  Fly-Honeysuckle,  has  2-flowered  woolly  peduncles  as 
long  as  the  flowers ;  the  calyx-limb  deciduous ;  the  berries  slightly 
connected  at  the  base  ;  the  leaves  oval,  downy  ;  the  stum  erect.  The 
flowers  are  of  a  pale  yellow,  and  the  berries  are  scarlet.  It  is  a  native 
of  nearly  the  whole  of  Europe,  in  thickets,  hedges,  and  rocky  places, 
and  by  the  side  of  woods.  It  is  found  in  the  same  situations,  but  is 
a  rare  plant,  in  Great  Britain. 

L.  Tartarica,  the  Tartarian  Honeysuckle,  has  a  glabrous  erect  stem ; 
cordato-ovate  sub-acute  leaves;  the  peduncles  shorter  than  the  leaves; 
the  berries  distinct  when  young  and  nearly  globose,  but  at  length 
connate  at  the  base ;  flowers  rose-coloured,  short,  somewhat  gibbous 
at  the  base  ;  the  fruit  black,  with  one  of  the  berries  usually  abortive; 
the  peduncles  2-flowered.  It  is  a  native  of  Tartary,  and  is  one  of  the 
most  hardy  of  European  shrubs,  growing  in  the  open  air  in  the 
gardens  of  St.  Petersburg  and  Stockholm.  It  is  very  common  in 
British  gardens,  and  is  valued  much  on  account  of  its  early  leafing 
and  flowering. 

L.  Ibcrica,  the  Georgian  Honeysuckle,  is  an  erect  plant,  with 
petiolate,  cordate,  roundish,  tomentose,  or  pubescent  leaves ;  the 
peduncles  2-flowered,  shorter  than  the  leaves,  the  bracteas  oblong, 
ciliated ;  the  berries  globose,  blood-coloured,  joined  together  to  the 
middle ;  the  ovarium  tomentose.  This  plant  is  a  native  of  Georgia,  about 
Teflis,  and  is  a  neat  little  bush  with  which  to  form  garden-fences. 

All  the  species  of  Lonicera  may  be  cultivated,  and  are  well  adapted 
for  gardens,  shrubberies,  &c.  The  climbing  species  may  be  trained  on 
trellis-work,  or  in  arbours,  or  against  walls.  The  upright  hardy  species 
are  best  adapted  for  shrubberies.  They  will  grow  in  any  commo*. 
garden  soil,  and  may  be  propagated  by  cuttings  planted  in  autumn, 
either  in  a  sheltered  situation  or  under  a  hand-glass,  according  as  they 
are  more  or  less  tender. 

(Don,  Dichlaraydcous  Plants;  Loudon,  Arboretiun  et  Fruticelum ; 
Babington,  Manual  of  British  Botany.) 

LOON.  [Colymbidje.] 

LOOSESTRIFE.    [Lythrum;  Lyslmachia.] 

LO'PHIADJE,  a  family  of  Fishes  of  the  order  Acanthopterygii. 
The  fishe3  of  this  family  (which  forms  the  Pectorales  Pe'dicule'es  of 
Cuvier)  are  distinguished  by  the  bones  of  the  carpus  being  elongated, 
and  forming  a  kind  of  arm,  which  supports  the  pectoral  fins.  The 
skeleton  is  semicartilaginous.  The  family  contains  four  genera : 
Lophiux  (Cuv.),  Antennarius  (Commerson),  Malthe  (Cuv.),  and  Batra- 
chus  (Bloch.,  Schn.). 

Lophius  is  thus  characterised  : — Skin  without  scales ;  the  ventral 
fins  situated  in  front  of  the  pectorals :  opercule  and  branchiostegous 
rays  enveloped  in  the  skin  ;  gill-opening  situated  behind  the  pectorals ; 
branchiostegous  membrane  forming  a  large  purse-like  cavity  in  the 
axilla ;  two  distinct  dorsal  fins,  in  front  of  which  are  some  free  rays 
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produced  iuto  long  slondor  fdaments  :  Load  broad  nnd  doprosBod, 
extremely  large  in  proportion  to  tho  body. 

L.  pucatorius,  the  Angler,  or  Fishing  Frog,  is  thim  described  by 
Mr.  Yarrell : — "  The  head  is  wido,  dopressod  ;  tho  mouth  nearly  as  wido 
as  the  head ;  lower  jaw  the  longest,  bearded  or  fringed  all  round  tho 
edge;  both  jaws  armed  with  numerous  teeth  of  different  lengths, 
conical,  sharp,  and  curving  inwards ;  tooth  also  on  tho  palatine  bones 
and  tongue;  throo  elongated  unconnected  filaments  on  tho  upper  part 
of  the  head,  two  near  the  upper  lip,  one  at  the  nape,  all  throo  situated 
on  the  middle  line;  eyes  large,  irides  brown,  pupil  black;  pectoral  fins 
broad  and  rounded  at  the  edge,  wide  at  tho  base ;  branchial  pouches 
in  part  supported  by  the  six  branchiostegous  rays.  Body  narrow 
compared  with  the  breadth  of  the  head,  and  tapering  gradually  to  tho 
tail ;  vent  about  the  middle  of  tho  body ;  the  whole  fish  covered  with 
a  loose  skin.  The  number  of  fin-rays  are  : — Dorsal,  3  spinous  and 
12  soft;  pectoral,  20;  ventral,  5;  anal,  8;  and  caudal,  8.  Colour  of 
tho  upper  surface  of  the  body  uniform  brown ;  fin  membranes  darker ; 
under  surface  of  the  body,  ventral  and  pectoral  fins,  white ;  tail  dark- 
brown,  almost  black." 

The  Angler  is  usually  about  3  feet  in  length,  but  has  been  known 
to  measure  5  feet.  It  lives  at  the  bottom  of  the  water,  crouching 
close  to  the  ground  ;  and  by  means  of  its  ventral  and  pectoral  fins  it 
stirs  up  the  mud  and  sand  in  such  a  manner  as  to  conceal  itself  from 
other  fishes.  The  long  filament  at  the  tip  of  the  nose  is  elevated,  and 
the  glittering  appendage  at  its  extremity  is  said  to  attract  the  smaller 
fishes  as  a  bait ;  and  when  they  are  sufficiently  near  they  arc  seized 
by  this  voracious  fish. 

In  the  genus  Antennarius  there  is  the  same  sort  of  free  rays  on  the 
head,  the  first  of  which  is  slender,  often  terminated  by  an  appends  ;e ; 
the  following  rays,  augmented  by  a  membrane,  are  sometimes  much 
enlarged,  and  at  others  are  united  to  form  a  fin.  The  dorsal  fin  occupies 
nearly  the  whole  extent  of  the  back ;  the  body  is  often  beset  with 
cutaneous  appendages.  These  fishes,  says  Cuvier,  by  filling  their 
enormous  stomachs  with  air,  expand  themselves  like  a  balloon ;  their 
fins  enable  them  to  creep  on  land,  where  they  can  live  for  two  or  three 
days,  the  pectorals,  from  their  position,  performing  the  functions  of 
hind  feet.    These  fishes  inhabit  the  seas  of  hot  climates. 

Tho  species  of  the  genus  Malthe  are  remarkable  for  their  projecting 
snout,  beneath  which  the  mouth,  which  is  of  moderate  size  and  pro- 
tracted, is  situated.  The  body  is  studded  with  bony  tubercles,  and 
the  dorsal  fin  is  small. 

The  fourth  and  last  genus  of  the  present  family,  Batrachus,  is  dis- 
tinguished by  the  following  characters : — Head  horizontally  flattened, 
broader  than  the  body ;  the  mouth  deeply  cleft ;  operculum  and  sub- 
operculum  spinous ;  the  ventral  fins  narrow,  inserted  under  the  throat, 
and  containing  but  three  rays,  the  first  of  which  is  broad  and  elongated. 
The  anterior  dorsal  fin  is  short,  and  supported  by  three  spinous  rays  ; 
the  posterior  dorsal  is  long,  and  supported  by  soft  rays  ;  the  anal  fin, 
which  is  opposed  to  the  last,  is  also  supported  with  soft  rays.  The  lips 
are  frequently  furnished  with  filaments.  Tho  species  of  this  genus 
keep  themselves  hidden  in  the  sand  to  surprise  their  prey,  like  those 
of  the  genus  Lophius,  and  the  wounds  inflicted  by  their  spines  are  said 
to  be  dangerous. 

LO'PHIODON,  an  extinct  genus  of  Mammalia,  nearly  approaching 
in  the  structure  of  the  teeth  to  the  Tapirs  and  Rhinoceroses,  and  in 
some  respects  to  the  Hippopotamus,  separated  by  Cuvier  from 
Palmolherium  (with  which,  as  well  as  Anoplotherium,  it  is  closely 
connected)  under  the  name  at  the  head  of  this  article.  M.  De  Blain- 
ville  named  the  genus  Tapirotherium. 

Lophiodon  differs  from  Palceotherinm  in  that  the  lower  molar  teeth, 
instead  of  exhibiting  a  continuous  series  of  double  crescents  running 
longitudinally,  have  transversar*elevations  (des  collines  transversales), 
more  or  less  oblique.  Cuvier  gives  the  following  as  the  generic  charac- 
ters of  Lophiodon : — 

1.  Six  incisors  and  two  canines  in  each  jaw ;  seven  molars  on  each 
side  of  the  upper  jaw  and  six  in  the  lower,  with  a  vacant  space  between 
the  canine  and  the  first  molar :  points  in  which  they  resemble  the 
Tapirs. 

2.  A  third  elevation  (colline)  on  the  last  lower  molar,  which  is 
wanting  in  the  Tapirs. 

3.  The  anterior  lower  molars  are  not  furnished  with  transversal 
elevations  as  in  the  Tapirs,  but  present  a  longitudinal  series  of 
tubercles,  or  a  conical  and  isolated  one. 

4.  The  upper  molars  have  their  transversal  elevations  more  oblique, 
and  in  this  respect  approach  the  Rhinoceroses,  from  which  they  differ 
by  the  absence  of  crochets  on  these  elevations. 

The  dental  formula  of  Lophiodon  then  will  be — 

Incisors,  -  :  canines,  ^— -  ;  molars,  i-^.  =  42. 
6  1— 1*  '6-6 

The  rest  of  the  osteology  of  this  extinct  form  indicates  the  affinities 
above-mentioned ;  but  many  parts  of  the  skeleton  are  still  unknown, 
and  particularly  those  essential  portions  the  nasal  bones  and  those  of 
the  feet,  the  number  of  toes  not  being  ascertained. 

No  less  than  15  species  are  recorded,  12  of  which  are  named. 
They  belong  to  the  first  great  fresh-water  formation  of  the  Eocene 
period  of  Lyell;  and  if  we  are  to  judge  from  analogy,  and  the  other 
animal  remains  (those  of  reptiles  especially)  with  which  they  are 
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associated,  they  must  have  lived  in  a  temperature  suitable  to  the 
existence  of  Crocodiles  and  fresh-water  7eUudhata(Bmj/$  and  Trumys), 
creatures  which  at  present  inhabit  warm  climates. 

Tho  localities  are — IhhcI  for  three  species,  one  of  which  i*<  ;•!"/  found 
at  KpploHheim  and  another  also  at  A rgenton  and  SoittHoriH  ;  Argenton 
for  three  other  species  ;  liiicliHweilor  for  two  more  ;  Montabusard  f.,r 
two  moro,  ono  of  which  is  also  found  at  Oannat ;  Boutonrict  near 
Montpellier  for  ono ;  Orenburg  for  one  (L.  Sibiricum  of  Fischer)  : 
these  species  aro  named.  Others  have  been  found  at  Argenton,  in  the 
Laonnois,  near  Paris,  and  near  Frankfurt. 


1,  lower  back  molar,  from  the  great  species  of  Loph'wilon  of  Arfenton  (Cuvier) ; 
2,  upper  molar,  (back)  of  the  same  (Cuvier)  ;  3,  canine  tooth  of  the  same 
(Cuvier)  ;  4,  incisor  teeth  of  the  same  (Cuvier). 

In  the  '  Rfegne  Animal,'  Cuvier  places  Lophiodon  between  Pabzo- 
thcrium  and  the  Tapirs.  Professor  Owen,  in  his  'British  Fossil 
Mammals,'  refers  Lophiodon  to  the  Tapiroidce,  and  describes  a  species 
from  teeth  found  in  Great  Britain.    He  calls  this  species  L.  minimus. 

LOPHIUS.  [Loi'HIADiE.] 

LOPHOBRANCHII,  a  family  of  Fishes  in  which  the  gills,  instead 
of  being  pectinated,  are  separated  into  small  rounded  tufts,  which  are 
arranged  in  pairs  along  the  branchial  arches,  and  covered  by  a  large 
operculum,  so  fixed  as  to  leave  only  a  single  small  orifice  for  the  pass- 
age of  the  water  outwards.  The  Pipe-Fishes,  Syngnalhus,  Hippo- 
campus, Solenostomus,  and  Pegasus,  are  the  genera  included  in  this 
family.  [SYNONATHiDiE.] 

LOPHOGNATHUS.  [Dracoxina.] 

LOPHOPHORUS.  [Payonid-e.] 

LOPHORINA.    [Birds  of  Paradise.] 

LO'PHOTES,  a  genus  of  Falconida:  established  by  M.  Lesson  ;  but 
that  term  having  been  previously  employed  by  Giorua  to  designate  a 
genus  of  Acauthopterygious  Fishes,  Mr.  Gould  and  others  adopt  the 
title  Lepidogenys,  proposed  by  Dr.  J.  E.  Gray  for  this  genus.  Mr. 
Gould  describes  a  species  among  his  Australian  birds  under  the  name 
of  Lepidogenys  cristatus.    The  form  is  somewhat  allied  to  Pernis. 

[FALCONIim] 

LOPHOTES.  [TiENioiDES.] 

LOPHOTUS,  a  name  applied  by  G.  Fischer  to  a  genus  of  Simiada. 

LOPHU'RA,  a  genus  of  Saurians  established  by  Dr.  Gray,  but 
changed  by  Cuvier  for  Istiwus,  because  in  his  opinion  the  term 
Lophura  comes  too  near  to  the  term  Lophyrus.  [Iguanedje.] 

LO'PHYRUS,  a  genus  of  Birds.  [ColuilbiD-E.J  The  term  is  also 
employed  by  Dumeril  to  designate  a  genus  of  Saurians  (Agama 
gigantea,  Kuhl.),  and  by  Latreille  as  a  name  for  a  genus  of  Hymenop- 
terous  Insects. 

LORANTHACEjE,  Loranths,  a  natural  order  of  Exogenous  Plants, 
referred  by  most  systematic  writers  to  either  the  polypetalous  or 
monopetalous  sub-class,  but  by  others  regarded  as  more  closely  in 
alliance  with  the  apetalous  Santalacea  and  Proieacece.    They  are  in 
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nearly  all  cases  true  parasites,  growing  upon  the  branches  of  trees, 
below  whose  bark  they  insert  their  roots,  incorporating  them  with  the 
wood,  and  feeding  upon  the  vital  juices  of  the  plants  which  they  attack. 
The  principal  marks  of  distinction  in  the  structure  of  Loranthacece  are 
a  1-celled  inferior  fruit  containing  a  single  erect  ovule,  a  fruit  con- 
sisting of  a  peculiar  viscid  matter  resembling  birdlime,  and  a  valvate 
corolla  with  the  stamens  opposite  the  petals.  There  is  but  one  species, 
the  Common  Mistletoe,  Yiscum  album,  found  wild  in  England ;  a 
species  of  Loranthus  occurs  in  the  south  of  Europe ;  but  in  the  hot 
dry  parts  of  tropical  countries  the  species  abound,  swarming  over  the 
branches  of  trees,  of  which  they  often  form  a  conspicuous  featuro, 
with  their  long  clustered  gaily-coloured  flowers.  As  in  this  country 
the  Mistletoe  does  not  injure  in  any  considerable  degree  the  plant 
which  it  attacks  unless  it  exists  in  unusual  quantity,  so  in  India, 
where  Loranthi  are  common,  the  injury  sustained  by  vegetation  is 
according  to  the  reoiprocal  size  of  the  parasite  and  its  stock.  Mr. 
Griffith  states  that  a  species  called  Loranthus  Scurrula,  which  is 
generally  attached  to  Melastoma  malabathrica  or  other  shrubs,  fre- 
quently destroys  them  to  a  considerable  extent;  others  which  are 
minute  in  comparison  with  the  stock,  especially  such  as  grow  upon 
trees,  produce  no  appreciable  injury. 

Although  the  nature  of  the  pericarp  of  plants  seldom  forms  a 
part  of  their  ordinal  distinctions,  yet  it  is  here  employed — for  this 
reason,  that  the  viscidity  of  the  fruit  and  the  parasitical  habits  of  the 
order  are  dependent  on  each  other.  The  seeds  sticking  by  their  own 
glue  to  the  branches  on  which  they  fall  insure  to  the  young  parasite, 
when  it  begins  to  grow,  a  suitable  substance  in  which  to  push  its 
roots  ;  and  as  tho  viscidity  of  the  fruit  causes  the  greater  part  of  it  to 
catch  upon  branches  before  it  falls  to  the  ground,  the  young  plant 
would  die  immediately  after  germination  if  it  were  not  a  parasite,  and 
thus  the  race  would  become  extinct. 

Mr.  Griffith  has  shown  ('  Linn.  Trans.'  xviii.  71)  that  in  Loranthus 
and  Viscum  the  ovules  are  not  formed  till  after  impregnation  has  taken 
place — a  most  curious  and  before  unheard-of  fact. 

The  order  seems  to  be  equally  dispersed  through  the  equinoctial 
regions  of  both  Asia  and  America,  but  on  the  continent  of  Africa  to 
be  much  more  rare,  only  two  having  been  yet  described  from  equi- 
noctial Africa  and  five  or  six  from  the  Cape  of  Good  Hope.  Two  are 
named  from  the  South  Seas  and  one  from  Australia ;  but  this  number 
requires  doubtless  to  be  enlarged.  Three  only  are  known  in  Europe. 
Nuylsia  jloribunda,  a  very  beautiful  shrub  with  large  thyrses  of  bright 
orange-coloured  flowers,  is  a  singular  instance  of  a  plant  of  this  para- 
sitical order  growing  on  the  ground.  Such  is  the  abundance  of  the 
orange-coloured  blossoms  that  the  colonists  at  King  George's  Sound 
compare  it  to  a  tree  on  fire  ;  hence  it  has  gained  the  name  of  Fire- 
Tree.  The  bark  of  the  tree  is  usually  astringent,  as  in  the  Common 
Mistletoe.  In  medicine  they  are  of  little  value.  There  are  23  genera 
and  412  species. 

(Lindley,  Vegetable  Kingdom.) 

LORANTHUS  (from  lorum, '  a  strip  of  leather,'  and  &v8os, '  a  flower,' 
in  allusion  to  the  long  linear  shape  and  leathery  substance  ot  the  petals), 
a  genus  of  Plants  the  type  of  the  natural  order  Loranthaceoe.  It  has 
dioecious  or  hermaphrodite  flowers,  the  calyx  cup-shaped,  adnate,  with 
an  entire  border;  the  petals  5  or  6,  linear,  reflexed;  the  stamens 
inserted  into  the  middle  of  the  petals ;  the  filaments  short,  anthers 
globose ;  the  style  thickish ;  the  stigma  simple  ;  the  berry  globose, 
1-celled,  1-seeded.  The  species  are  evergreen  shrubs  parasitical  on 
trees. 

L.  Europazus,  the  European  Loranthus,  is  a  glabrous  much-branched 
plant ;  the  branches  terete ;  the  leaves  opposite,  petiolate,  oval-oblong ; 
the  racemes  terminal,  simple ;  the  flowers  dioecious,  of  6  petals.  This 
plant  is  an  evergreen  parasitical  plant,  and  has  the  habit  of  the 
Common  Mistletoe  ( Viscum  album).  It  is  a  native  of  the  southern 
parts  of  Europe,  and  is  found  on  the  oak,  but  inhabits  no  other  tree. 
"  This  circumstance,"  says  Burnett,  "  has  led  some  naturalists  to 
suppose  the  Loranthus  to  have  been  the  Mistletoe  of  the  Druids,  and 
to  believe,  as  it  is  not  now  indigenous  to  Britain,  that  when  Druidism 
was  suppressed  every  vestige  of  that  stupendous  superstition  was  so 
completely  swept  away  that  even  the  sacred  plant  was  extirpated  here." 
The  fact  however  of  the  scarcity  of  the  mistletoe  upon  the  oak  renders 
it  probable  that  it  was  on  this  account  more  sought  after,  and  thus 
contributed  to  make  it  an  object  of  superstition.  Several  other  species 
of  Loranthus  have  been  described,  but  none  of  them  are  easily  culti- 
vated on  account  of  their  parasitical  habits.  The  seeds  of  the  Loranthi, 
like  those  of  the  Mistletoe,  contain  tannin,  and  are  astringent. 
L.  tetrandrus  is  used  for  dyeing  black  in  Chili. 

(Burnett,  Outlines  ;  Loudon,  Arboretum  et  Fruclicetum.) 

LORICA'RIA,  a  subdivision  of  the  Linnsean  genus  Cellaria,  pro- 
posed by  Lamouroux.  It  is  also  employed  by  Linnaeus  to  designate  a 
genus  of  Malacopterygious  Fishes. 

LORICATA,  the  name  applied  by  Merrem  and  Fitzinger  to  the 
Crocodiles,  Emydosaurians  of  De  Blainville.  [CrocodiliDjE.] 

LORIS.  [Lemurida] 

LORY.  [PSITTACID-E.] 

LOSS,  a  peculiar  loamy  deposit  in  the  valley  of  the  Rhine,  and 
extending  to  some  breadth  beyond  that  area,  which  may  be  conjectured 
to  be  analogous  with  accumulations  in  valleys  of  South  America  con- 
taining the   Megatherium,  and  with  other  'valley  formations'  in 


different  parts  of  the  world.  It  borders  the  valley-plain  of  tho  Rhine, 
reaching,  though  not  continuously,  from  Schaffhausen  to  Cologne, 
enters  many  of  the  lateral  dales,  lies  against  the  hills,  and  constitute* 
hills  itself.  In  the  line  between  Basle  and  Bingeu  it  occupies  the  left 
bank  by  Worms,  Oppenheim,  Flonheim,  &c,  and  the  right  bank  by 
the  Schwarzwald  to  Basle.  Compared  to  the  usual  character  of 
diluvium,  the  Loss  is  a  fine-grained  deposit;  fine  sand,  clay,  and 
calcareous  earth,  easily  pulverised,  and  containing  some  nodular 
concretions,  constitute  the  mass  of  the  deposit.  It  sometimes  (at 
Heidelberg)  alternates  with  gravel. 

Principally  in  the  upper  parts  of  the  Loss  are  found  shells  of  land, 
fresh-water,  and  marsh  Mollusca  now  living  in  the  vicinity.  These 
sometimes  retain  their  colour.  Bones  and  teeth  of  quadrupeds 
usually  met  with  in  diluvium  occur  locally  in  Loss,  as  at  Weinheim 
and  Bensheim.  These  bones  appear  sometimes  to  havo  been  drifted  to 
their  present  repositories,  as  at  Rixheim,  where  upon  and  in  cavities 
in  the  fresh-water  tertiaries  bones  of  stag,  rhinoceros,  hyaena,  elephant, 
horse,  &c,  occurred.  Cannstadt  yielded  bones  and  teeth  of  elephant, 
rhinoceros,  tiger,  hyocna,  wolf,  bear,  stag,  roebuck,  oxen,  horses,  boar, 
mouse,  hare,  birds,  and  remains  of  vegetables.  (Meyer, '  Palasologica.') 

Between  Strasburg  and  Sulzbad  the  Loss  reaches  600  French  feet 
above  the  sea,  and  on  the  Kaiserstuhl  1200  feet,  an  elevation  supposed 
to  be  explained  by  the  volcanic  character  of  the  vicinity.  The  thickness 
of  the  Loss  is  stated  to  reach  200  or  even  300  feet.  Near  Audernach, 
Loss  alternates  with  volcanic  sediments  (Trass),  but  generally  over- 
lies them,  and  in  some  places  fills  old  craters  (as  the  Roderberg, 
near  Bonn). 

The  deposition  of  Loss  in  the  upper  Rheinthal  has  been  often  viewed 
as  the  effect  of  a  lake  supposed  to  have  extended  from  Basle  to 
Mayence,  and  to  have  been  drained  by  the  opening  of  the  narrow 
gorge  at  Bingen ;  but  from  the  continuation  of  this  deposit  below  that 
gorge,  the  elevation  it  has  attained  on  the  flanks  of  the  Siebeugebirge, 
and  other  circumstances,  Mr.  Lyell,  who  has  specially  examined  the 
subject,  proposes  a  different  hypothesis.  He  thinks  that  the  whole 
country  drained  by  the  Rhine  has  undergone  changes  of  level,  such 
that  after  having  formerly  stood  for  some  unknown  period  with  nearly 
its  actual  height  and  physical  features,  it  experienced  a  great  and 
general  depression,  so  as  to  receive  river  deposits  in  great  abundance; 
and  that  it  was  again  raised,  so  as  to  permit  the  partial  re-excavation 
of  the  ancient  valleys,  and  the  removal  of  much  of  the  fluviatile 
sediments  :  what  remains  is  the  Loss. 

(Meyer,  Palceologica  ;  Lyell,  in  Edinb.  Philosophical  Journal,  1834, 
and  Principles  of  Qeology.) 

LOTA,  a  genus  of  Subbrachial  Malacopterygious  Fishes  belonging 
to  the  tribe  Qadidoe.  It  is  distinguished  by  having  an  elongated 
body,  with  dorsal  fins  and  one  anal  fin,  a  chin  with  one  or  more 
barbules. 

L.  molva,  the  Ling,  is  a  very  valuable  fish,  scarcely  less  so  than  the  Cod. 
Large  quantities  are  taken  among  the  Western  Islands,  the  Orkneys,  on 
the  Yorkshire  coast,  and  the  Scilly  Islands ;  and  may  be  traced  nearly  all 
round  the  Irish  coast.  The  fishing  for  them  is  by  hand-lines  and  long- 
lines  ;  and  besides  a  portion  that  is  consumed  fresh,  the  fish  are  split 
from  head  to  tail,  cleaned,  salted  in  brine,  washed,  and  dried,  but  the 
demand  generally  falls  short  of  the  quantity  cured,  and  the  hardy 
fishermen  are  but  poorly  requited.  The  ports  of  Spain  are  the 
markets  supplied ;  and  so  valuable  an  article  of  commerce  was  Ling 
considered  formerly  that  an  Act  for  regulating  the  price  of  Ling,  Cod, 
&c,  was  passed  as  early  as  the  reign  of  Edward  III.  The  air-bladders, 
popularly  called  Sounds,  are  prepared  separately,  and  with  those  of 
the  Cod-Fish  are  sold  pickled.  The  roes,  which  are  of  large  size,  are 
also  used  as  food,  or  preserved  in  brine,  are  sold  to  be  used  for 
attracting  fish.  The  liver  produces  oil,  which  is  used  by  the  poor  to 
supply  the  cottage  lamp,  also  as  a  medicine.  In  Zetland  the  principal 
fishing  for  Ling  is  from  May  to  August.  On  the  Yorkshire  coast  the 
young  are  called  Drizzles.  In  Cornwall  they  are  caught  in  January 
and  February,  and  their  favourite  haunts  are  about  the  margins  of 
the  rocky  valleys  of  the  ocean. 

The  Ling  is  exceedingly  prolific,  and  has  a  most  voracious  appetite, 
feeding  on  young  fish,  not  sparing  anything  that  has  life,  and  the  prey 
is  swallowed  whole,  so  that  no  great  art  is  required  to  catch  it.  It  is 
tenacious  of  life,  and  survives  great  injury.  Mr.  Couch  says  he  once 
saw  a  Ling  that  had  swallowed  the  usual  large  hook,  shaft  foremost, 
of  which  the  point  had  fixed  in  the  stomach,  and  as  the  line  drew  it, 
it  turned  round,  entered  the  opposite  side  of  the  stomach  and  fastened 
the  organ  together  in  complicated  folds;  yet  having  escaped  by 
breaking  the  hue,  it  survived  to  swallow  another  hook  and  was  taken 
several  days  after. 

The  most  usual  length  of  the  Ling  is  from  three  to  four  feet ;  Pennant 
mentions  having  heard  of  one  which  measured  seven  feet ;  and  Mr. 
Couch  has  known  them  weigh  70  lbs. 

The  body  of  the  Ling  is  slender,  more  elongated  than  that  of  the 
Hake ;  roundish ;  head  flat ;  gape  large,  lower  jaw  shorter  than  the 
upper,  with  a  single  barbule  at  its  extremity  ;  teeth  in  the  upper  jaw 
small,  and  very  numerous,  those  in  the  lower  jaw  longer  and  larger, 
forming  but  a  single  row ;  lateral  line  straight,  scales  small,  firmly 
adhering  to  the  skin  ;  two  dorsal  fins  of  equal  height,  the  first  short, 
commencing  near  the  head,  not  pointed  as  in  the  Hake,  but  with  most 
1  of  the  rays  even  ;  second  long,  immediately  behind  the  first,  reaching 
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nearly  to  the  caudal ;  the  posterior  portion  the  most  elevated  ;  vent 
in  a  lint)  with  the  eighth  or  ninth  ray  of  the  second  dorsal  fin  ;  tho  fin 
immediately  behind  it  is  long,  resembling  tho  second  dorsal  lin,  and 
terminating  on  tho  same  line  with  it ;  caudal  rounded  at  tho  extremity. 
Tho  back  and  sides  are  gray,  inclining  to  olivo  ;  sometimes  cinereous 
without  the  olivaceous  tint;  belly  silvery;  ventrals  white;  dorsal 
and  anal  edged  with  white ;  caudal  marked  near  the  cud  with  a 
transverse  black  bar;  the  oxtromo  tip  whito. 

L.  vulgaris,  tho  Burbolt,  or  Eel -Pout,  is  tho  only  British  species  of  thin 
numerous  family  of  fishes  that  lives  permanently  in  fresh  water,  and 
prefers  in  this  country  slow  running  rivors  ;  but  it  is  neither  so  gene- 
rally known,  nor  so  much  cstuomcd  and  encouraged,  as  from  tho  good- 
ness of  its  flesh  it  doservos.  It  is  said  to  bo  found  in  various  parts  of 
the  north  of  Europe,  Siberia,  Asia,  and  India.  In  this  country  it  is 
rather  local.  It  occurs  in  the  Cam,  and  in  somo  of  tho  rivers  of  Norfolk 
and  Lincolnshire.  The  Trent  produces  it,  and  Nottingham  market  is 
occasionally  supplied  with  samples  for  sale.  Tho  Burbolt  is  not  unlike 
the  eel  in  somo  of  its  habits,  concealing  itself  under  stones,  waiting 
and  watching  for  its  prey,  which  consists  of  aquatic  insects  and  young 
fishes,  under  arches  and  near  eddies,  into  which  such  small  and  weak 
animals  are  likely  to  be  brought  by  the  current  of  tho  water.  It 
feeds  principally  during  the  night,  and  like  the  eel  is  most  frequently 
caught  by  trimmers  and  night-lines.  The  Burbolt  is  sometimes  called 
the  Coney  Fish,  from  its  habit  of  lurking  and  hiding  itself  in  holes  like 
a  rabbit.  It  spawns  in  February  and  March,  is  very  tenacious  of  life, 
and  is  said  to  have  lived  a  considerable  time  in  a  cold  and  damp 
situation,  fed  on  small  fishes  and  raw  meat.  In  this  country  it  has 
been  known  to  attain  the  weight  of  \\  lbs.,  but  a  common  weight  is 
about  2  lbs.  The  flesh  is  firm,  white,  and  of  .good  flavour,  and  is  by 
some  considered  superior  to  that  of  the  eel.  As  the  Burbolt  is 
extremely  hardy,  it  might  be  increased  in  any  quantity,  while 
the  value  of  the  fish  would  amply  repay  the  trouble  and  cost 
of  the  experiment.  It  would  thrive  well  and  multiply  in  large  lakes. 
The  length  of  the  fish  is  from  one  to  two  feet;  the  head  depressed, 
smooth ;  jaws  equal ;  chin  with  one  barbule  ;  the  gape  large,  with 
small  teeth  above  and  below;  eyes  of  moderate  size;  gill-opening 
large ;  the  length  of  the  head  as  compared  to  that  of  the  body  as  one 
to  four ;  the  form  of  the  body  cylindrical,  compressed  posteriorly ; 
the  first  dorsal  fiu  is  small  and  rounded,  the  second  elongated,  reaching 
nearly  to  the  tail ;  both  dorsal  fins  nearly  uniform  in  height ;  ventral 
fins  placed  very  forward,  narrow,  and  pointed ;  the  pectoral  fins 
large  and  rounded ;  the  anal  fin  begins  on  a  line  behind  the  com- 
mencement of  the  second  dorsal  fin,  but  ends  very  nearly  on  the  same 
plane ;  the  tail  oval  and  slightly  pointed  ;  the  colour  of  the  body 
yellowish-brown,  clouded  and  spotted  with  darker  brown,  and  covered 
with  a  mucous  secretion;  the  under  parts  lighter;  the  lateral  line 
indistinct  and  straight ;  scales  small ;  the  fins  partaking  of  the  colour 
of  the  part  of  the  body  from  which  they  emanate,  those  of  the  lower 
surface  being  much  the  lightest. 

(Yarrell,  British  Fishes). 

LOTUS,  a  genus  of  Plants  belonging  to  the  natural  order  Lcgumi- 
■nosce.  It  has  a  calyx  with  5  nearly  equal  teeth  ;  keel  ascending  with 
a  narrowed  point ;  the  wings  are  connivent  at  their  upper  margin  ; 
longer  filaments  dilated  upwards ;  style  kneed  at  the  base,  filiform, 
subulate ;  pod  linear,  many-seeded,  2-valved,  imperfectly  divided  by 
transverse  partitions. 

L.  corniculatus,  Common  Bird's-Foot  Trefoil,  is  found  in  pastures 
and  on  dry  banks  in  Great  Britain.  The  claw  of  the  standard  is 
obovate,  transversely  vaulted  ;  calyx-teeth  straight  in  the  bud,  subu- 
late from  a  triangular  base,  the  points  of  the  two  upper  ones  con- 
verging; heads  5-10-flowered.  The  plant  is  glabrous  or  slightly 
hairy ;  stem  ascending ;  leaflets  obovate ;  stipules  ovate ;  angle 
between  the  two  upper  calyx-teeth  rounded. 

L.  major  has  the  claw  of  the  standard  linear ;  calyx-teeth  spreading 
like  a  star  in  the  bud,  subulate  from  a  triangular  base,  two  upper 
ones  diverging;  heads  8-12-flowered;  leaflets  obovate;  stipules 
roundish-ovate. 

L.  angustissimus  is  found  in  the  south  of  England,  near  the  sea. 
It  has  the  claw  of  the  standard  linear ;  calyx-teeth  straight  in  the  bud, 
subulate;  pod  linear,  eight  times  longer  than  the  calyx;  beak  straight; 
head  about  2-flowered. 

L.  hispidus  is  found  near  the  sea  in  Devonshire  and  Cornwall.  It 
has  the  ctaw  of  the  standard  subulate ;  calyx-teeth  straight  in  the  bud, 
subulate;  pod  rugose,  terete,  twice  as  long  as  the  calyx;  beak  elongate, 
setaceous,  bent  downwards ;  heads  few-flowered ;  leaflets  obovate-lauceo- 
late;  stipules  half  cordate ;  stem  procumbent.  There  are  many  other 
European  species  of  this  genus,  none  of  which  are  of  any  importance. 

(Babington,  Manual  of  British  Botany.) 

LOTUS  of  the  Ancients.  The  plant  or  plants  referred  to  by  classical 
authors  under  the  name  of  Lotus  is  a  subject  which  has  engaged  the 
attention  of  numerous  commentators  as  well  as  of  botanists.  To  the 
difficulty  of  ascertaining  the  identity  of  a  plant  but  imperfectly 
described  has  in  this  case  bee'n  added  that  of  the  same  name  having 
been  applied  to  several  very  distinct  plants.  Fee,  the  latest  author 
('  Flore  de  Virgile '),  enumerates  no  less  than  eleven  to  which  the  name 
Lotus  was  applied  :  it  is  unnecessary  here  to  enumerate  more  than  the 
most  remarkable.  Of  these  some  are  herbaceous,  others  perennial. 
Among  the  former  are  the  L.  sativa  and  L.  sylvestris  of  Dioscorides : 


tho  first,  ho  states,  is  also  called  L.  trifolium;  it  is  supposed  by  Home 
botanists  to  bo  Melilolus  officinalis,  and  by  others  to  bo  M.  r.ir.rulea. 
Dr.  Sibthorp  has  fixed  upon  M.  Missanensis  as  the  plant. 

Tho  L.  sylvestris  of  Dioscorides,  also  called  L.  Libyon,  a  native  of 
Libya,  and  about  two  feet  high,  with  leaves  like  those  of  L.  trifolium, 
and  fruit  like  that  of  Fenugreek,  is  thought  to  bo  tho  Trvj'mMa  tlatior 
of  Sibthorp,  which  ho  found  in  Asia  Minor  and  in  Cyprus.  Both  kinds 
are  described  by  tho  Arabs  under  the  name  of  Handachoeha,  or  Hurid- 
kookee,  with  Garch  and  Thusf  as  other  Arabic  names.  From  the 
great  number  of  similar  plants  of  tho  tribe  of  Lotcm,  which  are  em- 
ployed by  Asiatics  as  articles  of  diet  or  as  medicines  it  is  impossible, 
without  specimens,  to  identify  either  of  tho  above,  but  they  are 
probably  allied  to  tho  Melilolus. 

L.  Atyyplica,  or  the  Egyptian  Lotus,  is  no  doubt  one  of  tho  Nytn- 
plueacew,  being  described  as  springing  up  in  Egypt  in  fields  inundated 
by  tho  river,  with  a  stem  like  that  of  the  Kua/j.os,  or  Egyptian  Bean 
(Nelwnbium  speciosum),  and  a  white  liliaceous  flower,  which  rises  out 
of  the  water  at  sunrise  and  sinks  down  again  at  its  setting ;  a  capsule 
like  that  of  the  poppy,  in  which  are  contained  seeds  which  the  Egyptians 
roast  and  make  into  bread  ;  with  a  root  which  is  likewise  eaten,  both 
in  a  dressed  and  undressed  Btate.  The  plant  is  no  doubt  the  Nymphw.a. 
Lotus  of  botanists;  but  as  in  the  most  ancient  monuments  a  blue- 
coloured  lotus  is  likewise  represented,  there  is  no  doubt  that  the 
Egyptians  were  also  acquainted  with  the  Nyrnphaa  cv.rulea.  At  tho 
present  day  the  seeds  of  several  Nymphxas  roasted  in  sand  are  eaten 
by  the  natives  of  India,  as  are  likewise  the  stalks  and  the  rootstocks, 
which  is  said  to  have  been  the  case  with  the  Egyptian  species.  Aa 
the  flowers  of  tho  Nymphccaccic  are  so  highly  esteemed  by  the  Hindoos, 
and  notices  respecting  them  constantly  occur  in  their  poetry  and  my- 
thology, it  is  possible  that  an  Eastern  legend  may  have  given  origin  to 
the  transformation  of  the  nymph  Lotis  flying  from  Priapus  into  the 
'aquatica  lotos.'    (Ovid,  '  Metamorph.,'  ix.  341.) 

The  Egyptian  Lotus  however  is  not  so  celebrated  as  another  less- 
known  tree,  to  which  exaggerated  description  has  assigned  a  fruit  of 
the  most  delicious  kind,  upon  which  the  Lotophagi  lived,  and  which, 
when  strangers  had  once  tasted,  they  ceased  to  wish  to  return  to 
their  native  country.  This  is  specially  described  as  a  tree,  but  there 
is  no  doubt  that  several  have  been  confounded  under  this  name.  One 
is  described  both  by  Dioscorides  and  Pliny  as  a  native  of  Italy  of  great 
size,  forming  excellent  wood,  with  fruit  about  the  size  of  pepper  and 
resembling  that  of  the  cherry.  This  description  applies  very  closely 
to  the  Celt  is  australis,  or  European  Lote  or  Nettle-Tree,  which  is  one 
of  the  largest  timber-trees  of  the  south  of  Europe,  with  wood  of  con- 
siderable hardness  and  toughness.  It  produces  berries  about  the  size 
of  small  cherries,  and  with  long  stalks  like  them,  eaten  both  by  birds 
and  children. 

This  however  comes  far  short  of  the  character  of  the  Lotus  of  the 
Lotophagi,  of  which  the  best  description,  according  to  Sprengel, 
is  that  of  Polybius,  who  states  that  it  was  a  moderate-sized  thorny 
tree,  with  leaves  like  those  of  Rhamnus,  but  broader ;  that  the  fruit 
at  first  was  like  the  white  berries  of  myrtle,  but  became  as  large  as  an 
olive,  of  a  reddish  colour,  and  containing  a  small  nut;  taste  sweetish, 
resembling  that  of  figs  or  dates  ;  and  that  a  wine  was  prepared  from 
it.  That  this  tree  was  a  native  of  Africa  we  know  from  the  Loto- 
phagi, who  employed  the  fruit  as  their  chief  food,  being  a  people  of 
the  African  coast  near  the  Syrtes.  (Herod.,  iv.  177.)  Arabian  authors, 
in  their  translation  of  the  works  of  the  Greeks,  give  the  synonyms  in 
both  languages,  and  we  have,  in  the  chapter  of  Serapion,  retranslated 
iuto  Latin,  'De  Loto  Arbore,'  the  name  Sidr,  or  Sidar,  given  as  the 
Arabic  name  of  the  tree,  and  Nabach,  Nibuk,  or  Nabk  as  that  of  its 
fruit.  This  name  has  been  long  known  as  that  of  a  species  of  Zizy- 
phus, and  has  been  applied  by  botanists  to  one  species,  Z.  Napeca. 
Dr.  Shaw,  in  his  '  Travels  in  Barbary,'  figures  a  species  of  Zizyphus, 
which  he  calls  '  Seedra  Arabum,  quoe  et  Lotus  Veterum.'  It  is  a 
prickly  branching  shrub,  with  fruit  of  the  size  of  a  wild  plum,  and  of 
a  sweetish  taste  and  saffron  colour.  He  found  it  sold  in  the  markets, 
cattle  fed  with  it,  and  a  liquor  drawn  from  it.  Desfontaines  also 
found  this  Z.  Lotus  on  the  same  coast,  and  has  fully  described  it. 
Mungo  Park  found  a  species  of  Zizyphus  in  the  interior  of  Africa, 
which  forms  a  large  tree  with  yellow  farinaceous  berries  of  a  delicious 
taste.  The  natives,  he  says,  convert  them, into  a  sort  of  bread,  by 
exposing  them  some  days  to  the  sun,  and  afterwards  pounding  them 
gently  in  a  mortar  until  the  farinaceous  part  is  separated  from  the 
stone.  This  meal  is  then  mixed  with  a  little  water  and  formed  into 
cakes,  which  when  dried  in  the  sun  resemble  the  sweetest  gingerbread. 
It  may  be  added,  that  the  fruit  of  several  species  of  Zizyphus  is  eaten 
in  India.  One  kind,  commonly  known  by  the  name  Ber,  forms  a 
moderate-sized  tree  in  a  cultivated  state,  with  oval  fruit  of  .a  yellowish 
or  reddish  colour,  and  about  the  size  or  somewhat  smaller  than  a  com- 
mon plum,  which  is  much  esteemed.  The  taste  is  mild  and  sweet, 
with  a  slight  degree  of  acidity,  probably  coming  nearer  to  the  taste  of 
dates  than  any  other  fruit.  In  Persian  works  Berree  and  Jharree  are 
given  as  its  Hindustanee,  Kinar  and  Khial  as  its  Persian,  and  Sidr  as 
its  Arabic  name,  with  Nebbe  for  the  fruit.  The  fruit  of  the  wild  kind 
is  dried  and  powdered,  as  was  done  with  the  Lotus  of  the  Lotophagi 
This  powder,  in.  Arabic,  is  called  Savikoon-Nebbek ;  in  Persian,  Arud- 
i-Kinar ;  and  in  Hindoo,  Ber-Choonee. 

LOUGH  DIVER,  a  name  for  Mcrgus  albellus.    [Ducks  ] 
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LOUSE.    [Pedicdlus;  Anoplura.] 
LOUSE,  PLANT.    [Aphis  ] 
LOUSE-WORT.  [Pediculauis.] 
LOVAGE.  [Haloscias.] 
LOVE-APPLE.  [Solanum.1 
LOXA-BARK.  [Cinchona.] 
LOXIA.  [Loxiadje.] 

LOXI'ADiii,  Mr.  Vigors's  name  for  a  family  of  Birds  placed  by 
him  as  the  extreme  of  the  tribe  of  Conirostres,  which  is  the  third 
tribe  of  his  Insessores,  or  Perching  Birds,  and  intervenes  between  the 
Dentirostral  and  Scansorial  tribes  in  his  system. 

Mr.  Vigors  remarks,  that  notwithstanding  their  inferiority  of  size, 
some  species  of  the  family  may  be  observed  to  equal  even  the  Horn- 
bills,  allowance  being  made  for  their  relative  proportions,  in  the  extreme 
enlargement  of  the  bill.  "  The  curved  and  serrated  bill  of  the  latter 
family"  (Hornbilla),  says  Mr.  Vigors,  "perceptibly  shortening  itself, 
as  wo  have  perceived  in  Momotus,  is  still  carried  on  to  a  corresponding 
group  in  the  present,  the  Pkytoloma,  Gmel.,  where  these  characters 
aro  preserved,  though  the  curve  is  slighter  and  the  serration  less 
strong.  United  to  that  genus  by  some  intermediate  but  uucharacterised 
species,  the  Coccothraustes,  Briss.,  conducts  us  to  several  groups,  among 
which  Pitylus,  Cuv.,  Strobilophaga,  Vieill.,  the  true  Loxia  of  authors, 
and  Psittirostra,  Temm.,  may  be  distinguished ;  whence  we  pass  to  the 
shorter-billed  groups,  among  which  Colius,  Linn.,  and  Cissopis,  Vieill., 
may  be  particularised.  These  are  but  few  of  the  natural  genera 
which  abound  in  this  extensive  family.  Many  intervening  species, 
possessing  strong  genuine  distinctions,  may  be  introduced  among  these 
groups,  which  at  length  terminate  in  some  of  the  shorter  and  stronger- 
billed  species  of  the  Linnean  Tanagers.  These,  it  will  be  remembered, 
commenced  the  present  tribe  (Conirostres)  by  their  union  with  the 
Fringillidie :  and  thus  here  also  the  circular  succession  of  affinities 
extends  uninterrupted  through  the  whole  sub-division."  ('  Natural 
Affinities  that  Connect  the  Orders  and  Families  of  Birds,'  '  Linn. 
Trans..'  vol.  xiv.) 

Mr.  Swaiuson  ('  Classification  of  Birds  ')  appears  to  reject  the  family 
altogether;  for  we  find  Phytotoma  among  the  Phytotomina,  a  sub- 
family of  Musophagidce ;  Coccothraustcs  under  the  sub-family  Cocco- 
tliraustinw ;  Pitylus  under  the  sub-family  Tanagrinw ;  Strobilophaga 
tinder  the  '  Generic  names  not  adopted  ;'  Loxia  and  Psittirostra  in  the 
sub-family  Pyrrhulime ;  Colius  in  the  sub-family  Colirue  (family 
Musopliagida) ;  Cissopus  (Cissopis)  cancelled  ;  and  the  Tanagers  under 
the  sub-family  Tanagrinw ;  the  sub-families,  with  the  exception  of 
the  two  placed  under  the  Musophagidcn,  being  arranged  under  the 
family  Fringillidce.  Mr.  Swainson's  Conirostres  (his  second  tribe  of 
Jnscssores)  consist  of  the  families  Corvidce,  Sturnida;,  Fringillidce, 
Mttsophagidcc,  with  their  sub-families,  and  Buceridtc. 

The  most  important  genus  is  Loxia,  of  which  M.  Temminck  remarks 
that  its  characters  exclude  all  other  species,  being  proper  to  the  Cross- 
bills only.  Illiger,  he  observes,  in  his  '  Prodromus '  is  also  of  this 
opinion. 

Loxia  (Crossbill). — Bill  moderate,  strong,  very  much  compressed  ; 
the  two  mandibles  equally  curved,  hooked,  and  the  elongated  points 
crossing  each  other.  Nostrils  basal,  lateral,  rounded,  concealed  by 
hairs  directed  forwards.  Feet  with  three  toes  before  and  one  behind, 
anterior  toes  divided.  Wings  moderate,  the  first  quill  longest.  Tail 
forked. 

M.  Temminck,  who  gives  the  above  generic  character,  records  two 
species,  L.  Pytiopsittacus  and  L.  curvirostra,  in  his  second  edition 
(1820),  and  L.  leucoptera  in  his  third  part  of  that  edition  (1835).  The 
same  three  species,  the  first  under  the  name  of  L.  pinetorum,  are 
recorded  by  Mr.  Swainson. 

The  species  are  found  in  the  north  both  of  Europe  and  America. 
One  species  however,  L.  curvirostra,  is  found  in  Japan  as  well  as  in 
Europe. 

L.  curvirostra,  the  Common  Crossbill.  Buffon  speaks  of  the  bill  in 
these  birds  as  an  error  and  defect  in  nature — a  deformity.  If  he  had 
ever  kept  these  birds  in  a  cage,  he  would  soon  have  found  that  no 
instrument  could  have  been  better  adapted  to  the  work  required  of  it; 
and  if  they  had  ever  visited  his  orchards  he  would  have  been  con- 
vinced to  his  cost  of  its  efficacy  in  splitting  fruits  for  the  purpose  of 
getting  at  the  kernels. 

Mr.  Yarrell  has  well  illustrated  the  structure  and  moving  power  of 
this  organ,  which,  conjoined  with  the  peculiar  tongue,  will  be  found 
a  most  perfect  and  beautiful  piece  of  mechanism  for  attaining  the  end 
in  view. 

"  The  beak  of  the  Crossbill,"  (L.  curvirostra)  writes  the  author  last 
mentioned,  "  is  altogether  unique  in  its  form  ;  the  mandibles  do  not 
lie  upon  each  other  with  their  lateral  edges  in  opposition,  as  in  other 
birds,  but  curve  to  the  right  and  left,  and  always  in  opposite  directions 
to  each  other.  In  some  specimens  the  upper  mandible  is  turned  to 
the  right,  the  lower  mandible  curved  to  the  left;  in  others,  the  posi- 
tion of  the  mandibles  is  reversed  as  to  their  direction.  In  the  speci- 
men I  examiued  the  upper  mandible  curved  downwards  and  to  the 
left,  the  under  portion  turned  upwards  and  to  the  right.  When 
holding  the  head  of  this  bird  in  my  fingers,  I  found  I  could  bring  the 
point  of  the  under  mandible  in  a  line  underneath  and  touching  the 
point  of  the  upper,  but  not  beyond  it  towards  the  left  side;  while  on 
its  civn  side  the  point  pass.d  with  eas^  to  the  distance  of  3-8ths  of  an 


inch.  The  upper  mandible  has  a  limited  degree  of  motion  on  the 
cranium,  the  superior  maxillary  and  nasal  bones  being  united  to  the 
frontal  by  flexible  bony  laminae." 


Head  of  Crossbill. 

Mr.  Yarrell  then  proceeds  to  the  details  of  the  anatomy,  which  he 
illustrates  by  the  seven  figures  copied  below.  He  first  notices  the 
peculiarity  of  the  form,  as  well  as  of  the  magnitude  of  the  processes 
of  some  of  the  bones  of  the  head  in  this  bird,  and  points  out  that  the 
pterygoid  processes  of  the  palatine  bones  are  considerably  elongated 
downwards  (fig.  3,  a)  to  afford  space  for  the  insertion  of  the  large 
pterygoid  muscles.  The  os  omoideum  (fig.  3,  b)  is  strongly  articulated 
to  the  os  quadratum  (fig.  3,  c),  affording  firm  support  to  the  moveable 
portion  of  the  upper  mandible.  The  jugal  bone  (fig.  3,  d  d)  is  united 
to  the  superior  maxillary  bone  in  front,  and  firmly  attached  by  its 
posterior  extremity  to  the  outer  side  of  the  os  quadratum.  Thus, 
when  the  os  quadratum  is  pulled  upwards  and  forwards  by  its  own 
proper  muscles,  the  upper  mandible  is  elevated  by  the  forward  pressure 
of  that  bone. 


1.  Skull  of  Crossbill,  side  view;  a,  temporal  muscle;  b,  great  pyramidal 

muscle. 

2.  Head  viewed  from  below  ;  b,  great  pyramidal  muscle ;  c,  c,  pterygoid 
muscles  ;  d,  d,  graciles  muscles. 

3.  Head  viewed  from  tbe  side  ;  a,  pterygoid  process  ;  b,  os  omoideum  ;  c,  os 
quadratum  ;  d,  d,  os  jugale. 

4.  Head  viewed  from  bebind  ;  a,  right  temporal  muscle  ;  b,  great  pyramidal 
muscle. 

5.  Lower  jaw,  side  view  ;  a,  cavity  for  articulation  ;  b,  b,  coronoid  processes. 

6.  Tongue,  seen  from  above;  a,  horny  scoop;  b,  b,  extensor  muscles. 

7.  Tongue,  side  view  ;  a,  horny  scoop  ;  b,  extensor  muscles  ;  c,  flexor  muscle. 
(Yarrell,  '  Zool.  Journ.,'  vol.  iv.) 

In  most  other  birds  the  inferior  projecting  process  of  the  os 
quadratum,  to  which  the  lower  jaw  is  articulated,  is  somewhat  linear 
from  before  backwards,  and  compressed  at  the  sides,  permitting 
vertical  motion  only  upwards  and  downwards;  but  in  the  Crossbill 
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these  processes  aro  spherical  (fig.  8,  c),  and  the  cavity  in  tho  lower 
jaw  destined  to  receive  tho  process  is  a  circular  cup  [fig.  5,  a)  :  from 
tho  union  of  thoso  two  portions  thero  results  an  articulation  with  all 
the  motion  and  flexibility  of  the  mechanical  ball-and-socket  joint. 

Tho  lower  jaw  is  vory  strong  and  tho  sides  or  plates  aro  elevated  | 
the  coronoid  processes  (fiy.  5,  b,  b)  are  prominont,  and  to  thcHe,  as  well 
as  to  the  whole  outer  side  of  tho  plates,  tho  temporal  muscle  is  attached. 
In  a  head  of  this  bird  which  bad  been  divested  of  all  tho  soft  parts, 
Mr.  Yarrell  found  that,  on  sliding  tho  lowor  jaw  laterally  upon  the 
other,  as  performed  by  tho  bird,  boforo  tho  coronoid  proeoHs  is  brought 
into  contact  with  tho  pterygoid  process  on  its  own  side,  tho  extreme 
points  of  the  ina.ii.lil.lcs  were  separated  laterally  to  the  extent  above 
mentioned  (3-8ths  of  an  inch). 

The  right  side  of  the  head  was  that  to  which  the  lower  jaw  inclined 
in  the  specimen  examined  by  Mr.  Yarrell,  and  on  that  side  the  temporal 
and  pyramidal  muscles  were  considerably  larger  than  those  on  the 
left  (figs.  1,  2,  4,  a,  b),  indicating  by  their  bulk  the  great  lateral  power 
which  the  bird  is  capable  of  oxerting.  Tho  pterygoid  muscles  (fig.  2, 
C,  c),  on  each  side  were  unusually  large,  tho  great  distance  to  which 
the  articulated  extremities  of  the  lower  jaw  were  removed  affording 
ample  space  for  them,  and  as  the  food  of  the  bird  consists  of  small 
seeds,  a  narrow  pharynx  is  sufficient  for  the  purposes  of  deglutitou. 
For  depressing  the  lower  mandible  three  muscles  are  called  into 
action;  but  only  one  of  those,  the  great  pyramidal  (figs.  1,  2,  4,  6), 
which  covers  two  other  small  ones,  tho  triangular  and  square  muscles, 
is  visible.  All  three  have  their  origin  on  the  occipital  portion  of  the 
cranium,  and  are  inserted  by  strong  tendons  on  the  under  and  back 
part  of  each  extremity  of  the  lower  jaw,  behind  tho  centre  of  motion  ; 
they  consequently,  by  their  simultaneous  contraction,  raise  the  point 
to  which  they  are  attached,  and  depress  the  anterior  part  of  the 
mandible.  The  lower  parts  of  the  ossa  quadrata  are  pushed  rather 
forwards  by  this  compression,  with  the  help  of  two  small  muscles 
(not  figured),  but  whose  situation  may  bo  explained  by  a  reference  to 
fig.  3.  One  of  these,  a  small  flat  muscle,  arises  from  the  septum  of 
the  orbits  behind  the  small  aperture  in  the  septum,  and  passes  down- 
wards for  insertion  upon  the  projecting  styloid  process  of  the  os 
quadratum ;  the  second  is  a  small  pyramidal  muscle,  arising  also 
from  the  septum,  anterior  to  the  other  muscle  ;  and  passing  down- 
wards and  backwards,  is  inserted  upon  the  os  omoideum  :  both  these, 
when  they  contract,  pull  the  os  quadratum  forwards,  and  so  elevate 
the  other  mandible.  Thus  the  depressors  of  the  lower  jaw,  and  the 
elevators  of  the  upper  jaw,  act  together  to  separate  the  mandibles. 
To  close  them,  the  temporal  and  pterygoid  muscles  elevate  the  lower 
jaw,  assisted  by  the  slender  slips  (fig.  2,  d,  d),  which,  extending 
forwards  to  the  superior  maxillary  bones,  act  in  concert  by  bringing 
them  down.  To  work  the  lateral  motion,  the  great  pyramidal  muscle 
on  the  right  side  pulls  the  extremity  of  the  lower  jaw,  to  which  it  is 
attached,  backwards,  the  pterygoid  muscles  of  the  left  side  at  the 
same  time  powerfully  assisting  by  carrying  that  sido  of  the  lower 
jaw  inwards. 

Mr.  Yarrell  then  quotes  Mr.  Townson,  to  show  the  adaptation  of 
these  parts  to  the  wants  of  the  bird  in  feeding.  "  The  great  pine- 
forests,  such  as  the  Hartz  in  Germany,"  says  Mr.  Townson,  "are  the 
natural  places  of  residence  of  the  crossbeaks,  and  the  seed  of  the  cones 
of  these  trees  their  food  ;  and  it  is  to  pull  out  the  seeds  from  between 
the  squamoe,  or  scales  of  the  cones,  that  this  structure  is  given  them. 
Their  mode  of  operation  is  thus : — they  first  fix  themselves  across 
the  cone,  then  bring  the  points  of  the  maxillae,  from  their  crossed  or 
lateral  position,  to  be  immediately  over  each  other.  In  this  reduced 
compass  they  insinuate  their  beaks  between  the  scales,  and  then 
opening  them,  not  in  the  usual  manner,  but  by  drawing  the  inferior 
maxilla  sideways,  force  open  the  scales  or  squamoe."  It  is  at  this 
stage  of  the  proceeding,  observes  Mr.  Yarrell,  that  the  aid  of  the 
tongue  becomes  necessary ;  and  here  again  we  have  another  instance 
of  beautiful  adaptation.  There  is  articulated  to  the  anterior  extremity 
of  the  os  hyoides,  or  bone  of  the  tongue,  an  additional  portion, 
formed  partly  of  bone,  with  a  horny  covering  (figs.  6,  7,  a).  This  is 
narrow,  and  about  3-8ths  of  an  inch  in  length,  extending  forwards 
and  downwards,  with  the  sides  curved  upwards,  and  the  distal 
extremity  shaped  like  a  scoop  somewhat  pointed  and  thin  on  both 
edges,  the  proximal  extremity  ending  in  two  small  processes  elongated 
upwards  and  backwards  above  the  articulation  with  the  bone  of  the 
tongue,  each  process  having  inserted  upon  it  a  slender  muscle 
(figs.  6,  7,  6)  extending  backwards  to  the  glottis  and  attached  to  the 
os  hyoides;  and  these  muscles,  by  their  contraction,  extend  and  raise 
the  scoop-like  point.  "Underneath  the  articulation  of  this  horny 
grooved  appendage,"  continues  Mr.  Yarrell,  "is  another  small  muscle 
(fig.  7,  c),  which  is  attached  at  one  extremity  to  the  os  hyoides,  at  the 
other  to  the  moveable  piece,  and  by  its  action,  as  an  antagonist  to  the 
upper  muscles,  bends  the  point  downwards  and  backwards ;  whilst 
therefore  the  points  of  the  beak  press  the  shell  from  the  body  of  the 
cone,  the  tongue,  brought  forward  by  its  own  muscle  (genio-hyoideus) 
is  enabled,  by  the  additional  muscles  described,  to  direct  and  insert 
its  cutting  scoop  beneath  the  seed,  and  the  food  thus  dislodged  is 
transferred  to  the  mouth :  it  will  be  seen  by  a  reference  to  the  first 
figure,  that  when  the  mandibles  are  separated  laterally  in  this 
operation,  the  bird  has  an  uninterrupted  view  of  the  seed  in  the 
cavity,  with  the  eye  on  that  side  to  which  the  under  mandible  is 


curved."  So  much  for  Uuffon's  "error  and  defect  of  nature,  and 
deformity." 

Loxia  curviroilra  lias  the  following  characters  : — 

Adult  and  Old  Male.  -Principal  colours  of  the  plumage  ash  strongly 
tinged  with  greenish  ;  front,  cheeks,  and  eyebrows  gray,  with  yellowish 
and  whitish  spots;  back,  small  coverts  of  the  wings,  and  scapular* 
greenish  ;  rump  yellow  ;  lower  parts  yellowish-green  ;  abdomen  gray, 
with  deeper  spots;  wing-  and  tail-feathers  blackish,  bordered  with 
greenish. ;  great  and  lessor  coverts  bordered  with  yellowish-white;  iri<i 
and  feet  brown  ;  bill  horn  colour.    Length,  about  0  inches. 

Male  from  its  (irst  Moult  to  the  Age  of  One  Year. — All  the  up|x;r 
and  lower  parts  of  the  body  brick-red,  more  or  less  tinged  with  greenish 
and  yellowish  ;  wing  and  tail-feathers  black,  bordered  with  reddish- 
green  ;  lowor  coverts  of  the  tail  white,  with  a  great  brown  spot  in  the 
centre. 

Young  of  tho  Year. — Upper  parts  gray-brown,  cloudod  with  greenish  ; 
rump  yellowish ;  lower  parti  whitish,  with  longitudinal  brown  and 
black  spots. 

Female. — In  all  ages  differing  but  little  from  the  young  ;  the  plumage 
is  clouded  with  greenish  and  yellowish  tints.  Neither  in  this  species  nor 
in  L.  Pytioysittacus  does  the  female  ever  assume  the  red  livery,  which 
is  only  peculiar  to  tho  male  after  its  first  moult  up  to  the  age  of  one 
year. 


Loxia  curvirostra  (male).    Upper  figure,  young  of  the  year;  lower,  adult. 

Such  is  M.  Temmiuck's  description  in  the  second  edition  of  his 
'Manuel'  (1820);  but  in  the  third  part  (1835)  he  states  that  the 
principal  tints  under  which  the  male  presents  itself  are  more  or  less 
of  a  brick-  or  vermilion-red,  the  middle  of  the  belly  being  whitish. 
The  males  of  a  year  old  are  of  a  tarnished-red,  of  a  yellowish-red,  of  a 
greenish-yellow,  or  tarnished-yellow  clouded  with  reddish.  The  old 
females  have  the  upper  part  of  the  body  deep  gray,  the  rump  of  a 
yellowish-green,  the  lower  part  of  the  body  of  a  bright-gray  clouded 
with  greenish.  M.  Temminck  adds  that  he  has  seen  males  with  the 
summit  of  the  head,  belly,  and  rump  of  a  beautiful  yellow,  with  a 
large  brown  baad  behind  the  eyes,  and  the  rest  of  the  plumage  like 
the  old  female.  M.  Temminck  says  (in  the  same  part)  of  the  genu3 
generally,  that  the  red  or  reddish  livery  of  the  males  is  not,  as  had 
been  erroneously  believed,  peculiar  to  a  limited  period  of  life,  but  is 
the  perfect  state  of  plumage  in  the  male  sex  :  after  quoting  M.  Brehm's 
proofs  of  the  nidification,  M.  Temminck  goes  on  to  state  that  the  old 
males  have  a  red  plumage ;  the  young  a  reddish  plumage,  reddish- 
yellow,  or  yellowish  ;  the  females  a  yellowish-green,  and  the  young  a 
gray  or  grayish  plumage. 

Mr.  Gould  ('  Birds  of  Europe')  observes  that  in  the  minds  of  many 
naturalists  some  doubts  still  exist,  and  that  they  existed  till  lately  in 
his  own,  as  to  whether  the  rich  rosy-red  colouring  assumed  by  this 
bird  is  characteristic  of  the  breeding  season,  or  the  permanent  livery 
of  the  adult  male.  He  states  that  during  his  recent  visit  to  Vienna 
he  had  an  opportunity  of  observing  both  sexes  in  every  stage,  an 
examination  of  which  afforded  him  abundant  proofs  that  the  red 
plumage  is  acquired  during  the  first  autumn,  for  he  saw  many  lately 
fledged  that  had  their  plumage  thickly  spotted ;  others  that  had 
partially  lost  their  spotted  appearance,  and  had  partly  assumed  the 
red  colouring ;  and  others  that  had  their  feathers  entirely  tinted  of 
this  colour ;  while  the  adults,  as  most  ornithologists  have  stated, 
were  characterised  by  a  plumage  of  olive-green,  which  appears  to  be 
permanent. 
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This  bird  is  Loxia  curvirostra  of  Linnaeus ;  Becco  in  Croce,  Crocione, 
and  Crosiero,  of  the  Italians ;  Bee  Croise-  and  Bee  Croise'  Commun  of 
the  French  ;  Fichten  Kreuzschnabel,  or  Kreutzschnabel,  and  Mittlerer 
Gebirgs-und-Fichten-Kreutzschnabel,  of  the  Germans;  Kruisvink  of 
the  Netherlanders  ;  Mindre  Korsnabb  of  the  Scandinavians  ;  Crossbill, 
Common  Crossbill,  or  Shell-Apple,  of  the  English ;  and  Gylfingroes  of 
the  Welsh. 

Willughby,  who  notices  its  change  of  colour,  says  that  it  is  a  most 
voracious  bird ;  much  delighted  and  feeding  very  fat  with  hemp-seed. 
"  It  also,"  he  adds,  "  loves  fir-kernels.  .  .  .  They  say  that  with  one 
stroke  of  its  bill  it  will  in  a  trice  divide  an  apple  in  halves,  that  it 
may  feed  upon  the  kernels,  by  that  means  doing  a  great  deal  of  mis- 
chief in  orchai-ds."  Mr.  Townson,  who  kept  some,  states  that  the 
degree  of  the  lateral  power  of  these  birds  is  surprising ;  that  they  are 
fond  of  exercising  it  for  mere  amusement ;  and  are  therefore  not  a 
little  mischievous.  "  My  pets,"  says  the  last-mentioned  author, 
"  would  often  come  to  my  table  whilst  I  was  writing,  and  carry  off 
my  pencils,  little  chip-boxes  in  which  I  occasionally  kept  insects,  and 
other  similar  objects,  and  tear  them  to  pieces  in  a  minute.  Their 
mode  of  operation  is  by  first  pecking  a  little  hole  ;  in  this  they  insert 
their  bill,  and  then  split  or  tear  the  object  by  the  lateral  force.  When 
I  treated  them,  as  I  often  did,  with  almonds  in  their  shells,  they  got 
at  the  kernel  iu  the  same  manner ;  first  pecking  a  hole  in  the  shell, 
and  then  enlarging  it  by  wrenching  off  pieces  by  the  lateral  power." 
Mr.  Yarrell — who,  in  his  paper  in  the  '  Zoological  Journal,'  from  which 
we  have  taken  the  organisation  of  the  bill,  observes  that,  notwith- 
standing Buffon's  assertion  to  the  contrary,  they  can  pick  up  and  eat 
the  smallest  seeds,  and  shell  or  husk  hemp  and  similar  seeds — gives 
the  following  interesting  account  of  the  habits  of  a  pair  in  captivity. 
We  must  premise  that  Willughby  also  remarked  that  when  kept  in 
cages  they  climb  up  and  down  the  sides  with  their  bills  and  feet,  after 
the  manner  of  parrots.  "  My  friend  Mr.  Morgan,"  says  Mr.  Yarrell, 
"  kept  a  pair  of  these  birds  for  some  time,  and  had  opportunities  for 
observing  their  curious  habits.  They  were  impatient  under  confine- 
ment, and  restless,  climbing  over  the  wires  of  their  cage,  by  the  use  of 
their  beak  and  claws,  like  parrots.  One  of  their  principal  occupations 
was  twisting  out  the  ends  of  the  wires  of  their  prison,  which  they 
accomplished  with  equal  ease  and  dexterity.  A  short  flat-headed  nail 
that  confined  some  strong  net-work  was  a  favourite  object  on  which 
they  tried  their  strength ;  and  the  male,  who  was  usually  pioneer  in 
every  new  exploit,  succeeded  by  long-continued  efforts  in  drawing  the 
nail  out  of  the  wood,  though  not  without  breaking  off  the  point  of  his 
beak  in  the  experiment.  Their  unceasing  destruction  of  cages  at 
length  brought  upon  them  sentence  of  bauishment.  During  the  period 
of  their  captivity  a  complete  change  took  place  in  the  colour  of  their 
plumage,  without  the  shedding  of  a  single  feather." 

The  nest  is  generally  placed  in  the  fork  of  a  lofty  branch  in  fir  and 
other  trees  ;  it  is  built  of  moss,  lichens,  and  other  such  materials,  and 
lined  with  feathers.  Eggs  four  or  five,  grayish  or  dirty  white,  with 
irregular  bright  blood-red  patches  at  the  larger  end,  and  smaller 
specks  dispersed  over  the  remaining  portions.  Temminck  says  that 
in  Livonia  it  builds  in  the  month  of  May,  but  the  general  period  of 
nidification  mentioned  by  authors  is  during  the  winter  or  very  early 
in  spring.  Whilst  they  are  at  work  on  the  fir-cones  their  note  is  a 
gentle  twitter,  and  they  may  be  seen  climbing  about  the  branches 
like  parrots;  but  they  are  said  besides  to  have  a  pleasant  song, 
which  is  only  poured  forth  in  the  winter  months,  or  at  the  season  of 
incubation. 

M.  Brehm  declares  that  the  nidification  and  laying  of  eggs  takes 
place  in  all  seasons,  and  he  attributes  this  peculiarity  to  the  com- 
parative abundance  or  scarcity  of  food.  It  appears  to  be  certain  that 
Crossbills  make  their  nests  in  December,  as  well  as  in  March,  April, 
and  May. 

Localities. — Germany,  Poland,  Sweden,  &c,  America  (?),  and  Japan, 
in  which  last  locality  it  is  called  Isuga.  Prince  C.  L.  Bonaparte 
notes  it  as  very  rare  and  accidental  in  Italy,  appearing  only  in 
the  coldest  winters  near  Rome ;  but  as  not  rare  in  Philadelphia  in 
the  winter.  It  can  only  be  considered  as  an  occasional  visitant  to  the 
British  Islands.  Willughby  says,  "  Sometimes  they  come  over  to  us, 
and  in  the  western  part  of  England,  especially  Worcestershire,  make 
bad  work,  spoiling  a  great  deal  of  fruit  in  our  orchards."  About  the 
commencement  of  the  present  century  a  large  flight  came  to  the  south 
of  Ireland  in  the  autumn,  and  did  much  damage  to  the  apples,  &c. ; 
numbers  of  these  birds  were  taken  and  kept  in  cages  at  that  time. 
Mr.  Selby  notices  the  immense  flocks  that  visited  England  and  Scot- 
land iu  1821.  They  spread  themselves  through  the  country,  and  were 
to  be  seen  in  all  woods  and  plantations  where  the  fir-tree  abounded. 
Their  first  appearance  was  in  the  early  part  of  June,  and  the  greater 
part  of  the  flocks  seemed  to  consists  of  females  and  the  young  of  the 
year  (the  males  possessing  the  red  plumage  assumed  from  the  first 
moult  to  the  end  of  that  year).  Many  of  the  females  killed  by  Mr. 
Selby  showed  plainly,  from  the  denuded  state  of  their  breasts,  that 
they  had  been  engaged  in  incubation  some  time  previous  to  their 
arrival ;  which  circumstance,  he  observes,  agrees  with  the  account 
given  of  the  early  period  at  which  they  breed  in  higher  latitudes. 
They  continued  in  Britain  till  towards  the  autumn,  but  kept  moving 
northward,  for  Mr.  Selby  found  them  in  September  particularly 
abundant  in  all  the  fir-tracts  of  Scotland  after  they  had  nearly  disap- 


peared south  of  the  Tweed.  Since  that  time  (ho  writes  in  1825)  none 
had  come  under  his  observation.  He  alludes  to  the  great  havoc  they 
commit  in  the  apple  and  pear  orchards  in  their  occasional  visits  to  the 
south,  by  splitting  the  fruit  in  halves  for  the  sake  of  the  inclosed  pips. 
Mr.  Hoy,  of  Stoke  by  Nayland,  in  Suffolk,  who  gives  an  interesting 
account  of  the  habits  of  these  birds,  says  that  from  1821  to  the 
middle  of  May,  1822,  Crossbills  were  very  numerous  in  that  county, 
and,  he  believes,  extended  their  flights  into  many  parts  of  England. 
(Loudon,  '  Magazine  of  Nat.  Hist.,'  January,  1834.)  Mr.  Knapp  notices 
its  occasional  visits  in  small  parties,  and  the  damage  it  does  to 
the  orchard.  He  says  that  a  pair  was  brought  to  him  very  early  in 
August,  and  the  breasts  of  the  female  being  nearly  bare  of  feathers, 
as  is  observed  iu  sitting  birds,  he  thinks  it  is  probable  that  she  had  a 
nest  in  the  neighbourhood.  There  are  a  few  instances  recorded  of  its 
breeding  here. 

The  flesh  of  the  Common  Crossbill  is  well  flavoured.  Mr.  Gould 
saw  in  the  bird-market  of  Vienna  multitudes  of  Crossbills  exposed 
for  sale  with  swallows,  martins,  and  many  others  of  the  smaller  birds, 
for  the  purposes  of  the  table ;  of  these  the  Crossbill  appeared  to  be 
especially  in  request  from  its  superiority  of  size  and  its  sweet  and 
well-tasted  flesh,  to  the  good  qualities  of  which  Mr.  Gould  bears 
testimony.  The  same  author  notices  it  as  seeming  to  be  of  all  the 
small  birds  the  least  distrustful  of  man,  and  states  that  when  flocks 
arrive  in  this  country  numbers  are  taken  by  a  bird-limed  twig  attached 
"to  the  end  of  a  fishing-rod. 

LOXOCLASE,  a  Mineral  belonging  to  the  anhydrous  silicates  of 
Alumina.  It  has  nearly  the  form  of  Felspar,  but  is  distinguished  by 
a  cleavage  parallel  with  the  longer  diagonal.  It  contains  8  per  cent, 
of  soda  and  3  per  cent,  of  potash.  It  is  found  at  Hammond  in  the 
state  of  New  York,  in  company  with  Pyroxene,  Graphite,  and 
Calcspar. 

LOXONE'MA  (Phillips),  a  group  of  spiral  Gasteropoda.  The  species 
occur  in  Silurian,  Devonian,  and  Carboniferous  strata.  (Paleozoic 
Fossils  of  Devonshire.) 

LOYDIA,  or  LLOYDIA,  a  genus  of  Plants  belonging  to  the  natural 
order  Liliacece.  The  perianth  is  persistent  and  patent;  stamens 
inserted  at  the  base  of  the  perianth ;  anthers  erect ;  style  filiform ; 
stigma  trigonous ;  seeds  angular  above,  flat  beneath. 

L.  serotina  is  native  of  Welsh  mountains.  It  is  a  rare  plant,  but  is 
found  on  Mount  Snowdon.  The  root-leaves  are  semicylindrical ;  stem- 
leaves  dilated  below  and  sheathing ;  flowers  mostly  solitary,  nectary 
a  transverse  plait.  The  height  of  the  plant  is  5  or  6  inches.  Stem 
and  leaves  springing  separately  from  the  root ;  stem-leaves  several, 
short;  flowers  white,  with  reddish  lines  internally. 

(Babington,  Manual  of  British  Botany.) 

LUCA'NID  Ji,  the  family  of  Stag-Beetles,  a  name  popularly  applied 
to  these  insects  on  account  of  the  very  large  and  powerful  mandibles 
with  which  the  males  are  furnished.  These  in  the  genera  Chiaso- 
gnathus  and  Pholidotus  equal  the  entire  length  of  the  body,  and  in  the 
Lucanus  cervus  of  our  own  country  are  very  formidable  instruments 
of  offence.  They  live  during  the  day  in  the  trunks  of  trees  and  old 
wood,  and  take  flight  at  dust  The  females  are  sluggish,  and  not  so 
numerous  as  the  males,  which  fight  with  great  ferocity  among  them- 
selves for  possession  of  their  mates.  The  larva,  which  is  supposed  to 
have  been  the  animal  called  Cossus  by  the  Romans,  and  esteemed  by 
them  as  a  delicacy,  lives  in  the  willow  and  the  oak,  and  remains 
untransformed  for  several  years.  When  full  grown  it  forms  a  cocoon 
of  the  dust  of  wood  which  it  has  ground  down  by  its  powerful 
jaws,  and  after  remaining  some  time  as  a  pupa  it  undergoes  its  final 
transformation  to  pass  a  very  brief  portion  of  its  life  as  a  perfect 
insect.  Some  of  the  foreign  genera  of  Stag-Beetles  are  remarkable 
for  their  brilliant  colouring.  In  Britain  we  have  four  species,  which 
belong  to  as  many  genera.  (Westwood,  Introduction  to  the  Modern 
Classification  of  Insects.) 

LUCE.  [Esocnm] 

LUCERN.  [Medicago.] 

LUCERNARIAD^E,  a  family  of  Helianthoid  Anthozoa,  including 
the  single  genu3  Lucernaria,  which  is  characterised  amongst  all  other 
Polyps  by  its  species  having  the  tentacles  arranged  in  little  tufts. 
The  body  is  somewhat  campanulate,  and  fixed  when  at  rest  by  a 
narrow  disc  or  stalk ;  the  mouth  is  quadrangular,  in  the  centre  of  an 
umbellar  expansion ;  the  tufts  of  tentacula  are  arranged  around 
the  expanded  margin  of  the  mouth. 

Three  species  are  described  by  Dr.  Johnston  as  inhabiting  the 
British  coasts. 

L.  fascicularis  has  the  peduncle  of  the  body  produced ;  tufts  of 
tentacula  in  pairs,  about  a  hundred  in  each.  Professor  E.  Forbes  says 
it  is  common  in  Zetland,  and  has  been  found  on  various  parts  of  the 
British  coast.  When  irritated  in  the  dark  it  gives  out  brilliant  flashes 
of  bluish  phosphorescent  light. 

L  auricula  has  a  campanulate  disc,  with  eight  tufts  of  tentacula 
with  intermediate  tubercles. 

L.  campanulata  has  a  sub-sessile  campanulate  body,  eight  tufts  of 
tentacles,  without  intermediate  tubercles.  It  inhabits  sea-weed  at 
low-water  mark.  It  has  been  taken  at  Torbay,  Berwick,  the  Isle  of 
Wight,  and  other  parts  of  the  English  coast. 

Dr.  Johnston  gives  the  following  account  of  this  species  : — 

"  It  ia  about  an  inch  in  height,  of  a  uniform  liver-brown  colour 
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smooth,  adhering  by  a  circular  disc,  abovo  which  thero  is  a  deop 
stricture,  or  short  peduncle ;  the  disc  oveu,  strengthened  by  an  interior 
cartilaginous  lamina,  which  rises  up  the  short  peduncle,  and  forms  n 
minuto  hollow  firm  centre.  The  margin  of  tho  oral  expansion  is 
somewhat  thickened,  and  divided  into  eight  equal  arms,  each  furnished 
with  a  tuft  of  numerous  short  tentacula  tipped  with  a  gland,  and 
brighter-coloured  than  tho  body.  Tho  interior  is  hollowed  like  tho 
blossom  of  a  flower,  tho  square  extensible  mouth  projecting  in  the 
centre  ;  and  in  the  space  between  tho  arms  there  is  a  complicated 
structure  composod  apparently  of  two  series  of  foliaccous  processes, 
arranged  on  each  side  of  a  white  line,  that  scorns  to  spring  from  the 
sides  of  the  mouth. 

"  These  processes  are  formed  by  tho  complicated  foldings  of  a  thin 
membrane  attached  by  one  side  in  the  manner  of  a  mesentery  ;  thero 
are  no  vessels  in  the  membrane,  but  some  portions  of  it  exhibit  when 
magnified  a  kind  of  net-work  of  irregular  cells,  and  the  outer  and  freo 
edge  is  bounded  by  a  thread-like  lino.  The  white  central  line  which 
divides  them  is  formed  of  small  roundish  bodies  arranged  in  two  or 
three  close  series,  and  some  of  these  ova  can  at  times  be  traced  along 
the  margin  of  the  circumferenco  to  the  tentacula. 

"  The  latter  are  cylindrical,  and  terminated  with  a  globular  head, 
which  is  seemingly  imperforate.  The  stomach  is  a  loose  thin 
plaited  extensible  bag,  having  attached  to  its  inner  surface  numerous 
filiform  crcca,  that,  after  their  removal  from  the  body,  retain 
their  irritability  for  a  long  time,  and  writhe  themselves  like  a  lot  of 
worms." 

Dr.  Coldstream  says  of  it : — "  I  find  the  animal  very  hardy ;  it  is 
constantly  in  a  state  of  expansion,  and  does  not  contract  except  when 
very  rudely  handled.  One  specimen  has  lived  with  me  for  three 
weeks,  although  the  water  has  not  been  very  often  changed.  When 
I  first  procured  it,  the  two  rows  of  spots  running  from  the  mouth 
along  each  arm  were  prominent,  and  of  a  dark  reddish-brown  colour. 
Since  that  time  they  have  increased  in  size,  and  have  become  studded 
with  numerous  white  oval  bodies  which  I  suppose  to  be  ova.  I  see 
some  of  these  have  made  their  way  into  the  web  connecting  tho  arms, 
but  I  have  not  observed  any  expelled  from  the  body." 

In  his  '  History  of  British  Zoophytes,'  Dr.  Johnston  makes  the 
following  observations  on  the  general  structure  and  habits  of  these 
curious  animals : — 

"  The  Lucernaria  are  of  a  gelatinous  consistence.  The  skin,  or 
corium,  is  smooth  and  thickish.  After  covering  and  giving  form  to 
the  body  it  is  reflected  over  the  oral  disc,  and  incloses  within  the 
duplicature  formed  by  this  reflection  the  internal  viscera.  The  body 
is  more  or  less  distinctly  campanulate,  and  is  prolonged  inferiorly  into 
a  pedicle,  very  variable  in  length,  which  has  it3  bottom  conformed 
into  a  sucker.  From  this  point  four  ligaments,  probably  of  a  mus- 
cular nature,  rise  up  within  the  peduncle,  dividing  at  the  expansion 
of  the  body  into  eight  distinct  fasciculi,  one  proceeding  to  each  arm. 
These  fasciculi  are  composed  of  long  parallel  fibres,  are  analogous  to 
the  lamelloe  of  the  Actinia,  and  like  them  divide  the  body  into  eight 
equal  compartments,  for  the  inner  fold  of  the  corium  is  intimately 
connected  with  them  on  both  sides.  The  vermiform  csoca  lie  in  these 
compartments,  and  the  ova  appear  also  to  be  generated  in  them,  but 
whether  they  have  an  appropriate  ovary  is  doubtful. 

"  A  specimen  which  had  undergone  a  certain  degree  of  putrefaction 
and  dissolution  exhibited  these  ova  forming  a  complete  circle  round 
the  mouth,  with  rows  running  up  the  arms  to  the  base  of  the  tentacula. 
The  ova  were  proportionably  large,  roundish,  or  oval,  and  irregularly 
grouped.  The  change  produced  in  the  appearance  of  the  tentacula 
was  considerable,  for  the  globular  apex  had  disappeared,  and  all  had 
assumed  a  linear  or  conical  figure,  the  centre  filled  with  an  opaque 
granular  matter  forming  a  dark  speck  at  the  apex,  and  covered  with 
a  clear  mucous  skin.  The  vesicle  presented  precisely  the  same 
structure,  but  no  aperture  was  visible  in  either  part. 

"  The  Lucernaria  can  swim  with  some  rapidity  in  the  water  by 
alternate  dilatations  and  contractions  of  the  body,  but  they  are  usually 
found  adherent  to  sea-weeds,  the  first  species  in  a  dependent  position, 
the  two  latter  invariably  erect,  so  that  Lamarck  is  in  error  when  he 
describes  the  mouth  as  being  inferior.  When  in  a  state  of  expansion 
few  marine  worms  exceed  them  in  beauty  and  singularity  of  form  ; 
when  contracted  they  are  shapeless,  and  easily  overlooked.  They 
feed  on  small  crustoceous  animals  brought  within  reach  by  the  tide, 
and  to  arrest  them  more  certainly  the  tentacula  are  widely  displayed ; 
but  no  sooner  have  they  felt  the  prey  than  they  instantly  contract, 
envelope  it  in  their  joint,  embrace,  and  carry  it  to  the  mouth  by  an 
involution  of  the  whole  marginal  circumference.  I  have  found  that 
the  glands  with  which  the  tentacula  are  tipped  perform  the  office  of 
suckers,  as  Lamarck  conjectured,  and  thus  retain  their  captives  with 
greater  certainty." 

Mr  R.  Q.  Couch  says,  "  Their  mode  of  progression  differs  under 
different  circumstances.  If  intending  to  move  to  any  great  distance, 
they  do  so  by  loosening  their  attachments,  and  then  by  various  and 
active  contortions  they  waft  themselves  away,  till  they  meet  with  an 
obstruction  where  they  rest ;  and  if  the  situation  suits  them,  they  fix 
themselves — if  not,  they  move  on  in  the  same  manner  to  some  other 
spot.  If  the  change  be  only  for  a  short  distance,  as  from  one  part  of 
the  leaf  to  the  other,  they  bend  their  campanulate  rims,  and  bring 
the  tentacula  in  contact  with  the  fucus,  and  by  them  adhere  to  it. 
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Tho  foot-stalk  is  thon  loosened  and  thrown  forward,  and  twirled  about 
till  it  meets  with  u  place  to  suit  it ;  it  is  then  fixed  and  the  tentacula 
are  loosened,  and  in  this  way  they  move  from  one  spot  to  another. 
Sometimes  they  move  like  the  Actinia,  by  n  gliding  motion  of  tho 
stalk.  In  taking  their  prey  they  remain  fixed  with  their  tentacula 
expuuded,  and  if  any  minute  substance  comes  in  contact  with  any  of 
tho  tufts,  that  tuft  contracts,  and  is  turned  to  the  mouth,  while  tho 
others  remain  expanded  wutching  for  prey." 
LUCINA.  [Lucinidje.] 

LUCINID^li,  a  family  of  Conchiferouj  Mulliuca.  The  species 
have  a  free-closed  orbicular  shell;  hinge-teeth  1  or  2,  laterals  1-1,  or 
obsoloto ;  interior  dull,  obliquely  furrowed ;  pallial  line  simple  ; 
muscular  impressions  2,  elongated,  rugose ;  ligament  inconspicuous, 
or  sub-internal.  The  animal  has  mantle-lobes  open  below,  with  one 
or  two  siphonal  orifices  behind;  tho  foot  elongated,  cylindrical,  or 
strap-shaped,  protruded  at  the  base  of  the  shell ;  gills  one  (or 
two)  on  each  side,  large  and  thick,  oval ;  mouth  and  palpi  usually 
minute. 

The  animals  belonging  to  this  family  are  distributed  chiefly  in 
tropical  and  temperate  seas.  They  live  in  sand  or  mud,  and  are 
found  from  the  shallowest  parts  of  the  sea  to  the  lowest  depths  at 
which  life  can  inhabit  its  abysses.  Woodward,  in  his  treatise  on 
'  Shells,'  includes  the  following  genera  in  this  family  :  —  Lucina, 
L'orbit),  Tancrcdia,  Diplodonta,  Unyulinu,  KeUia,  Monlacuta,  Lepton, 
and  Galeonura.  The  four  last  genera  are  referred  by  some  authors 
to  the  family  Kclliadce  (Forbes  and  Hanley).  [KelliaCiE.] 

Lucina  has  tho  following  ''haracters  : — 

Shell  suborbicular,  inequilateral,  with  small  pointed  oblique  urn- 
bones.  Two  divergent  cardinal  teeth,  one  bifid,  and  which  are  variable 
or  disappear  with  age.  Two  lateral  teeth ;  the  posterior  one  more 
approximated  to  the  cardinal  teeth.  Two  very  separate  muscular 
impressions,  the  posterior  of  which  forms  a  facial  prolongation,  which 
is  sometimes  very  long. 

M.  Deshayes  observes,  that  the  genus  Lucina,  as  Lamarck  and 
Bruguieres  perceived,  is  very  natural ;  the  shells  have  a  particular 
contour  (facies) ;  they  are  orbicular,  the  interior  surface  of  the  valves 
is  punctuated  or  striated,  sometimes  deeply ;  the  pallial  impression  is 
always  simple,  which  is  an  essential  character  of  the  genus,  as  well 
as  the  form  and  position  of  the  muscular  impressions.  When  the 
genus  is  studied  by  means  of  a  great  number  of  species,  one  soon 
perceives  that  the  hinge  varies  much,  and  that  the  characters  afforded 
by  this  part  in  other  groups  are  here  but  of  small  value.  Some 
species  have  the  hinge  toothless,  others  have  one  or  two  cardinal  teeth, 
at  first  obsolete  or  rudimentary,  afterwards  larger  and  more  constant. 
To  these  cardinal  teeth  are  added,  according  to  the  species,  the  anterior 
or  posterior  lateral  tooth ;  and  the  hinge  is  not  complete,  that  is  to 
say,  is  not  provided  with  cardinal  and  lateral  teeth,  except  in  a  small 
number  of  species.  Notwithstanding  these  continual  variations  of 
the  hinge,  one  may  perceive  that  the  86  species,  both  recent  and 
fossil,  actually  known,  bear  so  natural  a  relation  to  each  other,  that 
they  could  not  be  better  placed  elsewhere,  neither  could  they  con- 
stitute other  genera.  Some  zoologists,  after  the  example  of  Cuvier, 
retain  the  genera  Lucina  of  Bruguicres  and  Loripes  of  PolL  But  M. 
Deshayes  observes,  that  though  the  animals  of  the  principal  Lucina 
are  not  known,  one  may  conclude  by  analogy  and  from  the  resemblance 
of  the  shells,  that  the  identity  of  the  two  genera  cannot  be  well  con- 
tested. He  therefore  thinks  that,  as  it  is  not  convenient  to  retain  both 
genera,  and  as  that  of  Bruguieres  is  best  known  and  as  old  as  Poll's, 
Bruguieres' s  name  should  be  preferred. 

Linnajus  placed  the  greater  part  of  the  Lucina  among  his  Yencret. 
In  separating  these  genera,  Bruguieres,  Lamarck,  and  the  other 
conchologists  left  among  the  Veneres  some  shells  which  have  all  the 
characters  of  the  Lucina. 

The  number  of  species  recorded  by  M.  Deshayes  in  his  '  Tables  '  is  20 
recent  and  59  fossil  (tertiary) :  of  these  L.  tigrina,  L.  punctata,  L. 
columbclla,  L.  divaricata,  L.  lactea,  L.  gibbosula,  L.  squamosa,  L.  radula, 
and  L.  amphidcsnio'idcs  are  noticed  as  recent  and  fossil  (tertiary). 

Mr.  Lea  adds  six  species  from  the  tertiary  of  Alabama. 

In  a  recent  state  Lucina  has  been  found  at  depths  varying  from  5 
to  11  fathoms  in  sandy-mud  and  mud.  Species  occur  principally  in 
the  seas  of  warm  climates. 

Woodward  gives  70  recent  species  and  200  fossil,  and  the  locality 
the  Upper  Silurian  Rocks. 

The  following  species  are  British :  L.  borealis,  L.  spinifcra,  L. 
divaricata,  L.  jiexuosa,  L.  leucoma,  L.  ferruginosa. 

Corbis  has  an  oval  ventricose  subequilateral  shell,  with  concentrically 
sculptured  margins,  denticulated  within  ;  hinge-teeth  2,  laterals  2,  in 
each  valve ;  pallial  line  single,  umbonol  area  with  an  oblique  furrow  ; 
muscular  impressions  round  and  polished ;  pedal  scars  close  to 
adductors.  The  animal  has  the  mantle  open  below,  doubly  fringed  ; 
foot  long,  pointed;  siphonal  opening  single,  with  a  long  retractile 
tubular  valve  ;  lips  narrow ;  palpi  rudimentary  ;  gills  single  on  each 
side,  thick,  quadrangular,  plaited,  united  behind.  There  are  two 
recent  species  inhabiting  the  seas  of  China,  India,  Australia,  and  the 
Pacific.    There  are  SO  fossil  species  chiefly  in  the  Lias. 

Diplodonta,  has  a  smooth  suborbicular  shell ;  a  double  rather  long 
submarginal  ligament;  hinge-teeth  2 — 2,  of  which  the  anterior  in  the 
left  valve  and  posterior  in  the  right  are  bifid  ;  muscular  impressions 


643 


LUCTJLIA. 


LUMINOSITY  OP  ORGANIC  BEINGS. 


polished,  anterior  elongated.  The  animal  has  the  mantle  margins 
nearly  plain,  united;  pedal  opening  large,  ventral;  foot  pointed, 
hollow  ;  palpi  large,  free  ;  gills  2  on  each  side,  distinct,  the  outer 
oval,  inner  broadest  in  front,  united  behind ;  branchial  orifice  small, 
simple;  anal  larger,  with  a  plain  valve.  D.  rotundata  is  found  in  the 
British  seas.  There  are  12  recent  species  found  in  the  West  Indies, 
the  Mediterranean,  Red  Sea,  India,  Australia,  and  America.  Fossil 
species  have  also  been  found  in  the  tertiaries. 

(Forbes  and  Hanley,  History  of  British  Molhcsca;  Woodward, 
Rudimentary  Treatise  on  Recent  and  Fossil  Shells.) 

LUCU'LIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Cinchonacece,  tribe  Cinchonece,  and  sub-tribe  Eucinchonece  ;  thus  indi- 
cating the  close  affinity  of  this  genus  to  that  of  the  trees  yielding 
Peruvian  Bark,  or  true  Cinchonas,  in  which  indeed  the  only  known 
species,  L.  gratissima,  was  placed  by  Dr.  Wallich  and  figured  in  his 
«  Tent.  Fl.  Nepal,'  t.  21. 

It  is  found  in  great  abundance  on  Nag-Urjoon  and  some  of  the  other 
smaller  hills  in  the  valley  of  Nepaul ;  also  at  Bechiaco  and  Koolakan.  It 
delights  in  exposed  rather  naked  situations,  blossoming,  according 
to  the  situations  where  it  is  found,  nearly  the  whole  year  round.  It 
is  also  found  on  the  Pandooa  Hills  in  Silhet,  flowering  in  the  month 
of  September.  As  seen  by  Dr.  Wallich  it  attains  a  height  of  16  feet, 
but  he  was  informed  of  its  growing  to  a  larger  size.  It  has  been 
introduced  into  and  has  flowered  in  this  country ;  but  from  the 
nature  of  the  climate  where  it  is  indigenous,  it  is  only  suited  to  the 
greenhouses  of  England.  Its  locality  and  affinity  are  interesting, 
particularly  when  coupled  with  the  prevalence  in  the  same  mountains 
of  two  other  genera,  Hymenodictyon  and  Hymenopogon,  belonging  to 
the  same  sub-tribe  Eucinchonea,  and  therefore  equally  allied  to  the 
true  Cinchonas ;  all  indicating  the  part  of  the  Indian  territory  where 
these  valuable  plants  might  most  certainly  be  grown,  and  yield  a  pro- 
fitable article  of  commerce.  "  It  is  impossible  to  conceive  anything 
more  beautiful  than  this  tree  when  covered  with  its  numerous  rounded 
pauicles  of  pink-coloured  very  fragrant  large  blossoms."  (Wallich, 
1.  c,  p.  30.) 

LU'CUMA  (a  native  name  for  one  of  the  species),  a  genus  of  Plants 
belonging  to  the  natural  order  Sapotacew.  It  has  a  5-parted  calyx ; 
a  5-cleft  corolla;  10  stamens,  5  of  which  are  sterile  and  5  fertile,  alter- 
nating with  each  other ;  an  ovarium  5-10-celled  ;  the  fruit  1-10-seeded ; 
nuts  or  seeds  bony,  marked  by  a  large  umbilical  areola  without  albumen. 
The  species  are  trees,  yielding  a  milky  juice,  with  scattered  entire 
coriaceous  leaves,  and  1-flowered  axillary  or  lateral  peduncles. 

L.  Mammosa,  the  Common  or  Mammee  Sapota,  has  obovate-lanceo- 
late  oblong-cuspidate  glabrous  leaves,  with  solitary  flowers.  This 
plant  grows  from  50  to  100  feet  in  height.  It  is  a  native  of  the  tropical 
parts  of  South  America,  and  of  many  of  the  West  India  Islands, 
where  it  is  also  cultivated.  The  fruit  of  this  tree  is  eaten  in  the 
West  Indies.  It  is  of  a  large  size,  oval-shaped,  and  covered  with  a 
brownish  rough  skin,  under  which  is  a  soft  pulp  of  a  russet  colour, 
very  luscious,  and  which,  on  account  of  its  flavour,  is  called  Natural 
Marmalade.  P.  Browne  calls  a  variety  of  this  tree  Bully-Tree,  because 
it  grows  the  tallest  of  all  the  trees  in  the  woods  of  Jamaica. 

Several  other  species  of  this  genus  have  been  described.  They  are 
all  natives  of  various  districts  of  South  America,  and  yield  edible 
fruits  similar  to  the  preceding  species.  They  were  at  one  time  referred  to 
the  genus  A  chras,  the  species  of  which  also  yield  edible  fruits.  [Achras.] 

(Don,  Dichlamydeous  Plants.) 

LUDLOW  ROCKS.  The  upper  part  of  the  Silurian  System  of 
Sir  Roderick  Murchison  is  thus  designated.  They  include  the  three 
following  terms  : — 

Upper  Ludlow  Rock,  a  thick  mass  of  laminated  arenaceous  deposits, 
seldom  acquiring  considerable  hardness,  and  suggesting  the  notion  of 
having  been  deposited  as  a  muddy  sediment ;  from  which  circumstance 
it  has  also  been  called  Mudstone  by  Sir  R.  Murchison.  It  is  very  rich 
in  fossils. 

Aymestry  Limestone,  a  concretionary  and  polypiferous  limestone, 
of  local  occurrence  and  small  thickness,  merely  separating  the  other 
terms.    Many  fossils. 

Lower  Ludlow  Rock,  chiefly  an  argillaceous,  shaly,  and  flaggy 
deposit,  with  a  few  calcareous  nodules,  yielding  shells. 

The  Limestone  of  Wenlock  and  Dudley  lies  below.  [Silurian 
System.] 

LUFFA,  a  genus  of  Plants  belonging  to  the  natural  order  Cucurbi- 
tacece.  The  male  flowers  are  panicled  and  yellow;  the  tube  of  the 
calyx  hemispherical,  segments  longer  than  the  tube ;  petals  distinct, 
dropping  off  by  the  base;  stamens  5,  distinct;  anthers  very  wavy. 
The  female  flowers  are  solitary ;  the  tube  of  the  calyx  oblong,  clavate, 
segments  shorter  than  the  tube ;  stamens  abortive  ;  stigmas  reniform ; 
gourd  ovate,  3-celled,  fibrous,  internally  operculate. 

L.  amara  is  found  in  hedges  and  dry  uncultivated  places  in  the 
East  Indies.  It  has  several  stems,  slender,  running  to  a  great  extent, 
but  with  few  branches,  pretty  smooth,  5-sided  ;  tendrils  3-cleft ;  leaves 
slightly  5  7-lobed,  rough;  stipules  axillary,  solitary,  cordate,  with 
glandular  marks  on  one  side.  Male  flowers  pretty  large,  yellow,  on 
long  erect  axillary  racemes ;  the  pedicels  with  a  glandular  bract  near 
the  base,  and  articulated  a  little  above  it.  Female  flowers  rather 
larger,  axillary,  solitary,  pedunculated ;  fruit  oblong,  3  or  4  inches 
long,  and  1  inch  in  diameter,  tapering  equally  towards  each  end, 


10-angled;  when  ripe  dry,  gray,  and  filled  with  dry  fibres;  the  oper- 
culum deciduous  ;  seeds  blackish-gray,  with  elevated  minute  black 
dots ;  every  part  is  extremely  bitter.  The  fruit  is  violently  cathartic 
and  emetic ;  the  juice  of  the  roasted  young  fruit  is  applied  to  the 
temples  to  cure  headache  by  the  natives  of  India ;  the  ripe  seeds  are 
used  either  in  infusion  or  substance  by  them  to  vomit  and  purge. 

L.  Bindaal  is  a  native  of  Hindustan.  It  is  a  climbing  dioecious 
plant ;  the  leaves  are  toothed  and  5-angled.  Male  flowers  in  racemes. 
Female  flowers  solitary ;  fruit  round,  echiuate,  with  long,  straight, 
ciliate  bristles.  It  it  considered  in  northern  India  a  powerful  drastic 
in  cases  of  dropsy.  The  leaves  of  L.  acutangula  are  a  favourite 
potherb  of  the  natives  of  India,  and  are  esteemed  very  wholesome 

LUG-WORM.  [Arenicola.] 

LUIDIA.  [ECHINODERMATA.] 

LUMACHELLE.  [Marble.] 

LUMBRICARIA,  a  genus  of  fossil  Annelida,  from  the  Silurian 
Strata  of  Tyrone.  (Portlock.) 
LUMBRICUS.  [Annelida.] 

LUMINOSITY  OF  ORGANIC  BEINGS.  Organic  bodies  under 
certain  circumstances  become  luminous,  and  upon  the  supposition 
that  this  appearance  depends  on  the  combustion  of  phosphorus  at  a 
low  temperature,  the  phenomenon  has  been  called  phosphorescence. 
This  luminosity  is  very  constantly  developed  under  the  same  circum- 
stances in  both  animals  and  plants.  It  is  observed  both  during  the 
decomposition  of  the  bodies  of  plants  and  animals  as  well  as  whilst 
they  are  still  living.  The  oldest  observations  on  this  subject  were 
made  on  the  wood  of  trees  whilst  in  a  state  of  decay.  This  however 
takes  place  only  under  peculiar  circumstances.  It  generally  occurs 
when  the  wood  of  trees  is  buried  in  the  earth  whilst  they  are  in  a 
green  state,  and  does  not  take  place  when  wood  is  allowed  to  decompose 
in  the  usual  way  and  in  free  contact  with  the  air.  It  is  also  found 
that  the  phosphorescence  does  not  take  place  when  the  wood  is 
allowed  to  decompose  in  a  damp  place.  Wood  exhibiting  this  property 
will  retain  it  for  a  long  period  when  kept  in  a  dry  place.  Albrecht 
observed  luminosity  in  a  tree  during  the  night  at  a  spot  where  one  of 
its  branches  had  been  torn  off.  Decaying  fungi  have  been  often 
observed  to  emit  this  light.  Travellers  in  tropical  climates  have 
observed  that  when  plants  containing  a  milky  juice  are  wounded,  the 
juice  frequently  becomes  luminous,  whilst  it  is  descending  the  sides 
of  the  tree.  The  cause  of  this  phenomenon  in  decaying  plants  is 
probably  owing  to  a  slow  decomposition  of  the  tissues  attended  with 
a  union  of  oxygen  gas,  but  what  determines  the  development  of  light 
under  these  more  than  other  circumstances  is  still  unknown. 

In  living  plants  luminosity  has  been  frequently  observed.  It  is 
most  constant  amongst  some  forms  of  fungi,  especially  of  the  genus 
Rhizomorphce.  In  the  coal-mines  in  the  vicinity  of  Dresden  the  species 
of  Rhizomorphce  are  so  numerous  as  to  "  dazzle  the  eye  by  the  brilliant 
light  they  afford."  [Byssace^e.]  The  light  from  decaying  wood,  as 
also  from  the  living  Rhizomorphce,  continues  although  they  are 
immersed  in  irrespirable  gases,  linseed  oil,  phosphoric  acid  gas,  oxygen, 
&c.  The  phenomenon  in  both  the  living  and  the  dead  plants  is 
probably  due  to  the  same  cause. 

Another  class  of  plants  in  which  light  has  been  observed  is  the 
Mosses.  Several  species  of  the  genus  Schistostega,  which  grow  in 
caverns  and  other  damp  places,  have  been  observed  to  give  out  light. 
Mr.  Babington  and  other  botanists  have  observed  it  in  this  country 
in  the  S.  pcnnata  ;  whilst  Funk,  Brandenburg,  Nees  von  Esenbeck, 
Hornschuche,  Struve,  Unger,  Bridel-Briderei,  and  Agardh,  have 
observed  it  on  the  continent  of  Europe.  The  two  latter  attributed 
this  light  to  a  small  alga,  which  Bridel-Briderei  called  Catoptridium, 
smaragdinum,  and  Agardh  called  Protococcus  sma/ragdinus,  which  they 
supposed  was  parasitic  on  the  moss.  Unger  however  has  examined 
the  moss  accurately,  and  finds  that  at  certain  seasons  the  utricles  of 
this  moss  assume  a  globular  form,  and  being  partly  transparent,  the 
light  is  refracted  and  reflected  in  such  a  way  as  to  present  a  luminosity 
on  the  surface  of  the  vesicles. 

Another  class  of  these  phenomena  is  that  which  is  exhibited  by  the 
flowers  of  some  plants.  The  first  observation  on  this  subject  was 
recorded  by  Linnaeus,  and  made  by  his  daughter  Christina  Linne. 
She  was  walking  in  the  garden  one  hot  summer's  evening,  when  she 
observed  the  flowers  of  Tropczolurn,  majus  to  give  forth  a  stream  of 
light.  This  was  attributed  by  many  to  an  optical  illusion,  but  the 
fact  has  since  been  repeatedly  observed  on  this  as  well  as  other  plants. 
We  are  not  perhaps  in  a  position  to  say  this  was  not  an  optical 
illusion  ;  but  if  it  was,  one  would  expect  that  it  should  be  more 
constant.  It  has  also  been  seen  by  several  observers  at  the  same 
time  in  different  positions,  and  when  one  has  seen  it,  the  others  have 
seen  it  also.  A  correspondent  of  the  'Gardener's  Chronicle,'  Oct., 
1843,  says,  "  I  have  frequently  observed  the  luminous  appearance  of 
garden  plants,  and  have  looked  for  it  in  each  succeeding  summer  on 
the  double  marygold,  and  more  especially  on  the  Papaver  pilosw.n,  the 
hairy  red  poppy,  in  my  garden  at  Worcestershire.  In  the  evening 
after  a  hot  dry  day,  the  flashes  of  light  have  afforded  much  amuse- 
ment to  myself  and  others."  It  is  to  this  phenomenon  that  Coleridge 
alludes  in  the  following  lines  : — 

"  "Tis  said  on  summer's  evening  hour 
Flashes  the  goMen-colonr'd  flower 
A  fair  electric  flame." 
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Decaying  animal  bodies  frequently  omit  a  luminous  appearance, 
which  has  generally  been  attributed  to  the  prosonco  of  phosphate  of  j 
lime  in  their  skeletons,  which  becomo  decomposed  and  yield  phosphorus  I 
when  exposed  to  the  action  of  organic  compounds  in  a  statu  of 
decomposition.  It  is  to  this  cause  that  the  luminosity  of  putrefying 
fish  is  attributed.  But  the  emission  of  light  is  a  very  constant 
phenomenon  of  many  of  tho  invertebrate  animals  undor  peculiar 
circumstances.  Thus  during  warm  weather,  when  a  vessel  passes 
through  the  ocean,  the  waves  frequently  exhibit  a  diffused  lustre 
with  here  and  there  streaks  and  stars  of  a  brighter  light.  This  occurs 
in  our  own  climate,  but  tho  phosphorescence  is  much  more  brilliant 
in  tropical  seas.  Poppig,  in  his  '  lteiso  in  Chili,  Peril,  und  auf  dem 
Amazonstromc,'  describes  this  phenomenon  in  an  equatorial  sea. 
"  Whilst  one  sido  of  the  vessel  is  still  illuminated  by  the  last  fading 
rays  of  tho  evening  sun,  and  tho  opposite  sido  darkened  by  tho  shade 
of  the  sails,  tho  sea  in  this  direction  already  becomes  brilliant.  One 
spot  after  another  begins  to  bo  illuminated,  indistinct  stripes  of  light 
commence  glimmering  from  greater  depths,  till  at  last,  with  the 
approach  of  night,  a  new  creation  seems  to  be  called  into  existence. 
These  illuminated  beings  move  in  various  directions,  sometimes 
appearing  like  sparks,  sometimes  like  a  radiating  ball  of  fire,  at  others 
darting  through  the  dark  surfaco  of  the  water  like  a  rapid  flash  of 
lightning.  A  great  number  of  these  beings  are  undoubtedly  true 
night  animals  which  conceal  themselves  during  daylight  in  the  dark 
depths  of  the  ocean." 

These  lights  in  the  sea  are  principally  produced  by  various  species 
of  tho  family  A  calephce,  or  Jelly-Fishes.  [Acalei'hje.]  The  light  emitted 
by  these  animals  Beems  to  be  due  to  the  secretions  on  tho  surface  of 
their  bodies,  for  when  this  secretion  is  removed  it  retains  for  some 
hours  its  luminous  character,  and  will  even  impart  it  to  milk  or  water. 
1  Hit  this  property  is  not  confined  to  tho  Acalephat;  many  species  of 
Polypi/era,  some  of  the  Echinodermata,  and  tho  lower  forms  of 
Mollusca  also  exhibit  this  appearance.  Some  few  of  the  Crustacea 
and  even  Fishes  have  been  observed  to  possess  the  same  property. 

Amongst  insects  this  phenomenon  is  not  uncommon.  Those  which 
possess  the  greatest  luminous  power  belong  to  the  Coleoptera,  the 
Beetle-Tribe,  and  of  these  the  two  families  represented  by  the  Fire- 
Fly — the  Elatcridw,  and  the  Glow- Worm — the  Zampyrida;  are  the 
most  distinguished.  [Elateridje  ;  Lami'yridjj.]  Some  of  the  species 
of  the  tribes  of  Myriapoda  and  Annelida  give  out  light  occasionally, 
as  the  Centipede  and  the  common  Earth-Worm. 

(Meyeu,  Pjlanzcn-Physiologie,  Band  ii. ;  Carpenter,  Animal  Physi- 
ology;  Lankester,  iu  Gardener's  Chronicle,  1843). 

LUMME,  a  name  for  the  bird  called  the  Speckled  Diver,  or  Speckled 
Loon  (Colymbus  Arcticus,  Linn.).  [ColymbiDjE.] 

LUMP-SUCKER.  [Discoboli.] 

LUNGS,  the  organs  of  respiration  in  the  higher  animals.  In  man, 
whose  lungs  may  be  taken  as  a  type  of  those  of  all  Mammalia,  they 
are  thus  formed : — The  trachea,  or  windpipe,  is  a  rounded  tube 
continued  from  the  larynx  [Larynx],  and  commencing  about  an  inch 
abovo  the  upper  edge  of  the  breast-bone.  Its  front  and  sides  are 
chiefly  composed  of  portions  of  cartilage  forming  about  three-fourths 
of  rings  an  eighth  of  an  inch  wide ;  and  its  back  part  consists  of  trans- 
verse and  longitudinal  fibres  of  elastic  (and,  according  to  some, 
muscular)  tissue.  The  rings  are  connected  by  tough  cellular  and 
elastic  tissues,  and  by  numerous  strong  longitudinal  bauds ;  and  the 
whole  tube,  as  well  as  its  farthest  ramifications,  is  lined  by  a  mucous 
membrane  continued  from  the  larynx,  and  covered  on  its  free  surface 
by  a  fine  epithelium  composed  of  cells  with  vibrating  cilia?  attached  to 
them.  [Cilia.] 

The  trachea  divides  into  two  main  branches,  the  bronchi,  one  of 
which  goes  to  each  lung,  and  in  it  divides  into  smaller  and  smaller 
branches,  whose  structure  is  in  all  essential  respects  similar  to  that  of 
the  trachea.  (Fig.  1.)  Around  the  extremity  of  each  of  the  finest 
branches  of  the  bronchial  tubes  there  are  arranged  a  number  of  delicate 
rounded  cells  or  vesicles,  all  opening  into  the  end  of  the  branch,  but 
having  no  communication  with  each  other.  On  the  walls  of  these 
cells  the  blood  circulates  in  the  minutest  capillary  divisions  of  the 
pulmonary  artery  and  veins,  and  it  is  also  in  these  cells  that  the  air, 
which  is  admitted  to  them  through  the  bronchial  tubes,  comes  nearly 
into  contact  with  the  blood.  For  the  mode  in  which  the  blood  is 
conveyed  to  the  lungs  see  the  article  Heart.  The  pulmonary  artery 
arising  from  the  right  ventricle  carries  to  the  luug3  all  the  blood  that 
has  been  circulating  through  the  body ;  one  main  branch  goes  to  each 
lung,  and,  accompanying  the  bronchus,  divides,  like  it,  to  extreme 
minuteness.  At  the  last  its  branches  terminate  in  the  capillaries, 
which  are  arranged  in  the  most  delicate  network  on  the  walls  of  every 
pulmonary  cell.  Each  of  these  cells  is  about  of  an  inch  in  diameter; 
the  capillary  vessels  are  about  of  an  inch  iu  diameter;  and  the 
network  which  they  form  is  so  close  that  its  meshes  are  not  more 
than  ^^(j  of  an  inch  wide.  In  its  passage  through  these  the  blood 
undergoes  the  changes  which  convert  it  from  venous  to  arterial,  and 
render  it  again  fit  for  the  maintenance  of  life.  [Blood.]  From  the 
capillaries  it  passes  into  the  pulmonary  veins,  and  through  them  to 
the  left  side  of  the  heart. 

Kolliker  in  his  '  Manual  of  Human  Histology '  gives  the  following 
account  of  the  bloodvessels  of  the  lungs: — "They  occupy,"  he  says, 
*  a  unique  position,  inasmuch  as  they  possess  two  complete  vascular 
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the  fissures  denoted  by  the  two  lines  which  meet  at  C,  dividing  it  into  two  lobes, 
and  the  smaller  lines  on  its  surface  marking  the  division  of  the  lobci  into 
lobules  ;  7,  large  bronchial  tubes  ;  8,  minute  bronchial  tubes  terminating  in  the 
air-cells  or  vesicles. 


systems  for  the  most  part  distinct  from  each  other — that  of  the  bron- 
chial vessels,  for  the  nutrition  of  certain  portions,  and  that  of  the 
pulmonary  vessels  for  the  fulfilment  of  their  proper  function.  The 
branches  of  the  pulmonary  artery  follow  pretty  nearly  the  course  of 
the  bronchial  tubes,  which  are  most  usually  placed  below  and  behind 
them,  with  this  difference,  that  they  divide  dichotomously  with  greater 
frequency,  and  consequently  diminish  more  rapidly  iu  diameter. 
Ultimately  a  twig  goes  to  each  secondary  lobule,  which  then  subdi- 
vides into  still  finer  ramuscles,  in  general  corresponding  in  number 
with  the  smallest  lobules,  and  supplying  the  individual  air-cells. 
The  course  of  these  finest  lobular  arteries,  as  they  may  be  termed,  is 
very  easily  traced  in  injected,  inflated,  and  dried  preparations  ;  and  it 
is  apparent  that,  whilst  traversing  the  uniting  tissue  between  the 
lobules  (infundibula),  they  supply  not  one  lobule  alone,  but  always 
two,  or  even  three  of  them  with  finer  twigs.  These  penetrate  from 
without,  upon,  and  between  the  air-cells,  divide  repeatedly  while 
running  in  the  larger  elastic  trabecule,  anastomosing  also  occasionally, 
though  not  regularly  with  each  other,  or  with  branches  of  other  lobular 
arteries,  and  finally  terminate  in  the  capillary  plexus  of  the  air-cells. 
This  plexus,  which  is  one  of  the  closest  existing  in  man,  as  estimated 
in  moist  preparations,  presents  rounded  or  oval  meshes  0  002"' — O'OOS  ' 
wide,  and  vessels  of  0-003'" — 0  005'"  in  diameter.  It  lies  in  the  wall 
of  the  air-cells  at  a  distance  of  about  0-001'"  from  the  epithelium,  in 
the  middle  of  the  fibrous  tissue,  and  is  continuous,  not  only  over  all 
the  alveolae  of  one  of  the  smallest  lobules,  but  also,  at  all  events  in  the 
adult,  is  partially  iu  connection  with  the  plexuses  of  the  contiguous 
lobules.  The  pulmonary  veins  arise  from  the  above  described  capillary 
plexus,  with  roots  which  lie  more  superficial  than  the  arteries,  and 
more  externally.  On  the  smallest  lobules  these  run  deeply  between 
them  and  unite  with  other  lobular  veins  into  larger  trunks,  which 
proceed  in  part  with  the  arteries  and  bronchial  tubes,  in  part  more 
isolated  by  themselves,  through  the  pulmonary  parenchyma. 

"The  bronchial  arteries  are  distributed,  firstly,  to  the  greater 
bronchia?,  whose  vessels  present  the  same  conditions  as  those  of  the 
trachea,  then  to  the  pulmonary  veins  and  arteries,  the  latter  of  which 
in  particular  possess  an  extremely  rich  vascular  plexus,  which  may  be 
traced  as  far  as  branches  of  and  less  ;  lastly,  to  the  pleura  pulmo- 
nalis,  the  branches  destined  for  which  are  some  of  them  given  off 
even  at  the  hilus  and  in  the  fissures  between  the  main  lobes,  some 
also  from  the  vessels  accompanying  the  bronchia?  coming  out  between 
the  secondary  lobules.  Small  vessels  moreover  which  are  not  derived 
from  the  bronchial  arteries  pass  on  the  pulmonary  ligaments  to  the 
pleura." 

The  lungs  are  thus  maiuly  composed  of  air-cells  and  of  branches  of 
the  pulmonary  artery  and  veins.  Each  lung  is  divided  into  two  or 
three  large  portions  called  lobes  (the  right  lung  has  almost  always 
three  lobes,  the  left  two  lobes),  each  of  which  receives  one  of  the 
main  divisions  of  the  bronchus,  artery,  and  vein ;  and  these  are 
again  divided  into  lobules,  the  outlines  of  some  of  which  are  marked 
by  the  angular  figures  ou  the  surface  of  the  lung.  Lastly,  the  cells 
are  grouped  together  in  still  smaller  lobules  not  more  than  a  quarter 
of  an  inch  in  diameter. 

The  lungs  are  placed  in  the  two  principal  cavities  of  the  chest.  The 
annexed  figure  (fig.  2)  represents  the  bony  frame-work  of  the  chest, 
bounded  behind  by  the  spine  and  the  ribs  as  far  outwards  as  their 
angles,  in  front  by  the  sternum,  or  breast-bone,  and  the  cartilages  of 
the  ribs,  and  on  each  side  by  the  bodies  of  the  twelve  ribs.  The  space 
which  is  left  below  in  the  skeleton  is,  in  the  entire  subject,  filled  up 
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Fig.  2. 


1,  spinal  column  ;  2,  ribs ;  3,  cartilages  of  ribs  ;  4,  sternum. 

by  the  diaphragm,  a  large  muscle  represented  in  fig.  3  whose  form  may 
be  roughly  compared  to  that  of  the  expanded  part  of  an  umbrella 


Fig.  3. 


1,  cavities  of  the  thorax  ;  2,  portion  of  cavity  of  the  abdomen ;  3,  lateral  or 
muscular  purtions  of  the  diaphragm ;  4,  central  or  tendinous  portion  of  the 
diaphragm. 

having  its  concavity  downwards.  The  diaphragm  forms  a  moveable 
partition  between  the  cavity  of  the  chest  and  that  of  the  abdomen, 
permitting  only  the  passage  of  certain  vesselg,  &c,  from  the  one  to 
the  other.  By  its  alternate  contractions  and  relaxations  it  increases 
and  diminishes  the  capacity  of  the  chest. 

The  spaces  between  the  several  ribs  are  filled  by  the  intercostal 
muscles,  of  which  two  are  represented  in  fig.  4.  Between  each 
two  ribs  there  are  two  layers  of  muscle,  the  fibres  of  each  of  which 
cross  those  of  the  other.  The  fibres  of  the  outer  layer,  which 
are  represented  between  the  two  upper  ribs  in  the  annexed  figure, 
pas3  obliquely  from  above  downwards,  and  from  behind  forwards; 
those  of  the  inner  layer,  here  drawn  between  the  two  lower  ribs,  pass 
with  a  similar  obliquity  from  before  backwards. 

The  upper  aperture  of  the  chest  between  the  spine,  first  ribs,  and 
sternum  (fig.  2)  is  that  at  which  the  trachea  passes  into  the  chest  to 
the  lungs,  and  at  which  the  great  arteries  of  the  head,  neck,  and  arms 
pas3  out  of  the  chest  from  the  aorta.  The  spaces  left  between  these 
and  the  bones  are  occupied  by  the  oesophagus,  by  certain  muscles  and 
nerves,  by  the  great  veins  of  the  upper  part  of  the  body,  and  by 
cellular  tissue. 

The  whole  chest  thus  forms  a  cavity  closed  on  all  sides,  but  per- 
mitting the  passage  of  certain  tubes  (the  trachea,  oesophagus,  blood- 


vessels, &c.)  through  its  walls.  This  cavity  contains  within  it  three 
subordinate  cavities ;  the  middle  one  contains  the  heart  in  the  peri- 
cardium, and  each  of  the  two  at  the  sides  contains  one  of  the  luugs 
These  are  called  the  pleural  cavities. 


Fig.  4. 


Each  lung  is  as  it  were  hung  into  the  cavity  appropriated  to  it  by 
its  bronchus  and  by  the  trunks  of  its  pulmonary  artery  and  veins, 
which,  inclosed  together  by  cellular  tissue,  form  what  is  called  the 
root  of  the  lung.  The  lung  exactly  fills  the  cavity  in  which  it  is 
placed,  so  that  their  surfaces  are  everywhere  in  contact,  or  separated 
only  by  the  very  small  quantity  of  fluid  necessary  to  keep  them  suf- 
ficiently slippery  to  move  upon  each  other  without  difficulty.  For 
the  sake  of  more  easy  motion,  the  wall  of  the  cavity  is  lined  and  the 
surface  of  the  lung  is  covered  by  a  fine  smooth  membrane,  the  pleura, 
which  is  arranged  like  other  serous  membranes  [Membranes],  that 
is,  having  lined  the  cavity,  it  is  reflected  upon  the  root  of  the  lung 
and  then  passes  over  its  surface  and  those  of  its  great  divisions 
or  lobes. 

Fig.  S. 


1,  trachea;  2,  right  lung ;  3,  left  lung;  4,  fissures  dividing  each  lung  into 
large  portions  (5)  termed  lobes ;  G,  smaller  divisions  termed  lobules;  7,  peri- 
cardium ;  8,  heart ;  9,  aorta  ;  10,  diaphragm  separating  the  cavity  of  the  thorax 
from  that  of  the  abdomen. 

The  pleural  cavities  are  completely  closed  on  all  sides,  so  that  no 
air  can  enter  them,  but  the  lung  in  each  communicates  with  the 
external  air  by  its  bronchus,  which  leads  to  the  trachea  and  larynx  ; 
and  hence,  when  the  chest  is  enlarged  by  the  contraction  of  the 
diaphragm,  the  elevation  of  the  ribs,  &c,  the  air  passes  not  into  tlie 
cavity  of  the  chest,  but  through  the  windpipe  into  the  interior  of  the 
lung.  It  is  as  if  one  had  a  pair  of  bellows  with  the  valve  closed,  and 
the  tube  of  the  nozzle  opening,  not  as  it  usually  does,  into  all  the 
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space  inclosed  by  the  boards  and  leather,  but  into  a  bladder  contained 
within  that  space.  In  this  case,  when  tho  handle  of  tho  bellows  is 
raised  so  as  to  enlargo  the  cavity,  tho  air  will  pass  into  the  bladder, 
and  distend  it  so  as  to  keep  it  everywhere  in  contact  with  tho  intorior 
of  the  cavity  containing  it. 

The  acts  of  breathing  are — inspiration,  by  which  air  is  drawn  into 
the  lungs,  and  expiration,  by  which  it  is  again  oxpclled  from  them. 
In  inspiration  the  muscles  that  are  attached  to  and  form  part  of  tho 
walls  of  tho  chest  contract,  and  by  raising  the  ribs  and  sternum,  and 
flattening  the  diaphragm,  increaso  its  capacity.  Tho  air  within  the 
lungs  (which  are  never  empty  even  after  tho  deepest  expiration)  is 
thus  for  the  instant  rarefied  ;  but  by  the  proportionally  increased 
lire  of  tho  atmosphere  upon  tho  upper  part  of  tho  larynx,  a  fresh 
quantity  of  air  immediately  passes  into  the  air-tubes,  and  maintains 
the  equilibrium  of  pressure  between  the  air  within  and  that  without 
the  lungs. 

As  soon  as  tho  action  of  the  muscles  of  inspiration  has  ceased, 
expiration  commences;  the  lungs,  distended  in  inspiration,  contract 
by  their  own  elasticity,  and  expel  a  volume  of  air  which  in  ordinary 
circumstances  is  equal  to  that  which  they  had  just  previously  received. 
As  fast  as  they  contract  they  are  followed  by  the  walls  of  the  chest, 
which  collapse  partly  by  their  elasticity,  and  partly  by  the  pressure 
of  the  atmosphero  upon  their  exterior,  which,  when  the  lungs  begin 
to  contract,  is  no  longer  exactly  balanced  by  the  pressure  exerted 
through  the  medium  of  the  lungs  upon  their  interior.  The  lungs 
having  thus  contracted  to  a  certain  extent,  the  parts  are  restored  to 
the  same  condition  as  before  inspiration,  and  in  ordinary  circumstances 
that  action  is  soon  again  commenced. 

The  enlargement  of  the  cavity  of  the  chest  in  common  inspiration 
is  thus  effected:  the  diaphragm  (figs.  3,  5)  contracts;  its  muscular 
fibres,  which  are  attached  on  the  one  hand  to  the  interior  of  the  lower 
ribs,  the  tip  of  the  sternum,  and  the  front  of  the  spine,  and  on  the 
other  around  a  tendon  (4,  fig.  3)  in  its  middle,  shorten,  and  thus  (as 
the  first  set  of  attachments  are  fixed)  they  draw  clown  the  middle  of 
the  muscle,  lessen  its  convexity  towards  the  chest,  make  it  flatter,  and 
press  its  under  surface  upon  the  contents  of  the  abdomen,  so  that  the 
abdominal  walls  become  more  prominent.  At  the  same  time,  or  just 
previously,  the  intercostal  muscles  contract ;  the  two  upper  ribs,  being 
quite  or  nearly  fixed  at  one  end  to  the  spine,  and  at  the  other  to  the 
upper  part  of  the  sternum  (fig.  2),  serve  as  fixed  points  towards  which 
the  upper  intercostal  muscles  contracting  draw  the  second  ribs ;  these 
being  thus  fixed,  the  second  pair  of  muscles  contract,  and  draw  up 
the  third  ribs;  and  so  on  through  the  whole  of  the  ribs,  the  lowest 
serving,  at  the  same  time  that  they  are  drawn  upwards,  for  fixed 
points,  towards  which  the  diaphragm,  contracting  all  round  its  tendon, 
may  draw  down  its  middle  part  and  become  flatter. 

The  effect  of  the  contraction  of  the  intercostal  muscles  is  not  so 
much  to  approximate  the  ribs  (which  would  decrease  the  capacity  of 
the  chest)  as  to  force  them  further  outwards  and  forwards,  and  thus 
give  the  chest  a  greater  width  and  depth  at  each  part.  In  figs.  2  and  4 
it  is  seen  that  the  ribs  descend  obliquely  outwards  and  forwards  from 
the  spine,  and  then  ascend  towards  the  sternum.  They  increase  in 
obliquity  as  they  are  taken  from  above  downwards,  and,  except  the 
four  last,  they  also  increase  in  length  in  the  same  succession.  The 
length  of  the  arc  represented  by  each  rib  from  the  spine  to  the  sternum 
is  fixed,  for  the  substance  of  the  ribs  is  bony  or  cartilaginous,  and 
almost  unyielding ;  when  therefore  one  rib  is  fixed,  and  the  intercostal 
muscles  between  it  and  the  one  next  below  it  contract,  they  must  not 
only  draw  the  latter  upwards,  but  must  also  turn  it  somewhat  out- 
wards, and  raise  the  sternum,  which  is  fixed  to  its  anterior  extremity. 
The  direction  of  the  rib  becomes  less  oblique,  but  its  length  remaining 
the  same,  the  distance  from  the  spine  to  the  moveable  sternum  must 
be  increased  at  the  same  time  with  the  distance  from  each  rib  to  the 
corresponding  one  on  the  opposite  side. 

By  these  actions  the  cavity  of  the  chest  is  increased  in  every  direc- 
tion ;  in  height  by  the  descent  of  the  diaphragm ;  in  width  by  the 
turning  outwards  of  the  ribs ;  in  depth  by  the  ascent  of  the  sternum. 
In  quiet  inspiration  the  greater  part  is  effected  by  the  diaphragm  ;  in 
deep  inspiration  not  only  are  all  the  muscles  already  mentioned  con- 
tracted, but  a  number  of  others  capable  of  raising  the  ribs  are  called 
into  play,  and  the  capacity  of  the  chest  is  thus  yet  further  increased 
in  the  manner  just  described. 

In  their  medium  state  the  lungs  of  a  person  of  ordinary  size  and 
in  good  health  contain  about  twelve  pints  of  air ;  in  perfectly  easy 
breathing  about  a  pint  is  drawn  into  them  at  each  inspiration  ;  but 
from  this  the  quantity  may  vary  to  as  much  as  seven  pints,  according 
to  the  force  of  inspiration,  increased  as  it  is,  for  example,  when  pre- 
paring for  a  great  muscular  effort,  or  during  singing,  or  before 
coughing. 

Quiet  expiration  does  not  need  any  muscular  exertion  ;  the  elasticity 
of  the  lungs,  of  the  cartilages  of  the  ribs,  and  of  the  other  parts  dis- 
tended in  inspiration,  is  sufficient  to  restore  them  all  to  their  previous 
state.  A  limit  is  set  to  the  collapse  of  the  lungs  by  the  unyielding 
tissues  of  the  walls  of  the  chest.  These  cannot  follow  the  contracting 
lungs  beyond  a  certain  extent,  and  the  elasticity  of  the  lungs  is  not 
sufficient  for  them  to  overcome  the  unbalanced  pressure  of  the  atmos- 
phere upon  their  interior,  which  it  would  be  necessary  for  them  to 
do  before  they  could  contract  from  the  interior  of  the  walls  of  the 
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chest.  If  a  wound  bo  made  into  either  pleural  cavity,  the  lung  at 
once  collapses  completely,  and  expels  nearly  all  the  air  it  contained  ; 
for  in  this  case  the  atmospheric  pressure  being  admitted  alike  to  the 
oxtorior  and  the  interior  of  the  lung,  its  elasticity  has  but  little  to 
overcome,  and  tho  air-cells  and  tubes  immediately  contract  to  tho 
smallest  size  of  which  they  are  capable.  By  the  same  means,  wh'-n 
both  pleural  cavities  are  opened  at  once  death  speedily  follow*,  in 
consequenco  of  tho  collapse  of  both  lungs  and  the  Buspension  of  all 
breathing. 

Tho  limit  which  tho  rigidity  of  the  walls  of  tho  chest  set*  to  the 
elastic  collapso  of  tho  lungs  is  never  reached  in  ordinary  r'-spiration, 
nor  in  extraordinary  cases,  excopt  by  the  influence  of  other  expiratory 
powors  besides  those  of  tho  lungs.  These  powers  are  supplied  chiefly 
by  the  muscles  of  tho  abdomen,  which  contract  with  great  force,  ami 
through  tho  medium  of  the  contents  of  the  abdomen  force  up  tho 
diaphragm  to  an  unusual  height  into  tho  chest,  at  tho  same  time  that 
certain  muscles  capable  of  depressing  the  ribs  and  sternum  draw  them 
down  and  decrease  the  capacity  of  the  chest  in  its  depth  and  width. 
Efforts  of  this  kind  are  observable  in  coughing,  sneezing,  and  all  other 
strong  expiratory  acts. 

For  an  account  of  tho  chemical  changes  accompanying  these  actions 
see  Respiration. 

The  development  of  the  lungs  has  been  recently  investigated,  and 
the  following  is  Kolliker*  s  summary  of  what  is  known  : — 

"  In  the  Mammalia  the  lungs  appear  a  little  after  the  liver,  in  the 
form  of  two  hollow  protrusions  of  the  anterior  wall  of  the  pharynx, 
which  are  in  close  apposition,  and  soon  become  furnished  with  a 
common  peduncle — the  rudiment  of  the  larynx  and  trachea — and  in 
the  composition  of  which  the  epithelial  tube  and  the  fibrous  membrane 
of  tho  intestine  take  an  equal  share.  In  the  further  course  of  develop- 
ment there  springs  from  the  extremities  of  the  original  protrusions  a 
continually-increasing  number  of  arborescent  processes,  which  differ 
entirely  in  what  may  be  observed  in  most  other  glands.  .  From  their 
first  formation  they  are  always  hollow,  and  in  the  sixth  month  the 
air-cells  are  developed  from  their  invariably  clavate  dilated  extremities. 
During  this  growth  of  the  glandular  elements  the  interior  epithelium 
extends  itself  by  spontaneous  multiplication  of  its  cylindrical  cells 
(probably  by  division),  whilst  at  the  same  time  the  fibrous  layer  sur- 
rounding them  also  grows,  and  finally  constitutes  the  fibrous  membrane 
of  the  bronchiaj  and  air-cells,  together  with  the  vessels  and  nerves. 
In  the  second  month,  in  the  human  embryo,  the  large  pulmonary  lobes 
are  already  formed ;  and  besides  them  smaller  divisions  also,  0-16"' 
in  size,  may  be  recognised,  originating  in  the  dilated  extremities  of  the 
bronchia;,  which  even  at  this  time  are  considerably  ramified.  As 
development  proceeds,  and  the  ramifications  of  the  bronchia?  are  multi- 
plied, these  gland-granules,  as  they  are  termed,  become  more  and  more 
numerous,  and  ultimately,  in  the  fifth  month,  are  aggregated  so  as  to 
form  smaller  lobules  of  0'24'" — 0'48"'  in  size,  each  of  which  in  all 
probability  is  produced  from  a  single  gland-granule,  or  bronchial 
termination,  of  the  second  month.  Each  of  the  gland-granules  of 
these  lobules,  which  correspond  with  the  secondary  lobules  of  the 
future  lung,  by  continued  budding,  finally  constitutes  a  primary  lobule, 
which,  with  air-cells  of  0'025"' — -0'03'"  in  size,  first  becomes  distinctly 
visible  in  the  sixth  month,  although  up  to  the  time  of  birth  new 
alveoli  are  constantly  superadded.  In  the  new-born  child  the  secondary 
lobules  measure  2"' — 3"' — 4"' ;  the  alveoli,  before  they  are  filled  with 
air,  0-03'",  and  after  the  first  inspiration,  0-03'"— 0-04'"— 0-06"' ;  the 
latter  at  this  time  appear  to  exist  in  the  same  number  as  in  the  adult, 
the  further  increase  of  the  lungs  proceeding  only  from  the  expansion 
of  all  its  parts. 

"  The  investigation  of  the  lungs,"  continue  the  translators  of 
Kolliker,  "  presents  no  real  difficulty,  except  in  one  point ;  that  is, 
with  respect  to  the  relation  of  the  pulmonary  cells  to  the  terminations 
of  the  bronchia; ;  but  here  the  difficulties  are  very  considerable.  In 
recent  preparations  it  is  obvious  that  the  air-cells  communicate  in 
many  ways,  and  in  any  case  that  they  are  not  merely  terminal  on  the 
extremities  of  the  bronchia;.  If  it  be  desired  to  investigate  the  whole 
subject,  inflated  and  dried  lungs  (it  is  better  in  an  inflated  lung  to  tie 
off  an  end  and  dry  it  by  itself),  or  corroded  preparations,  or  lungs 
injected  with  uncoloured  substances  (wax  and  resin),  are  most  suitable ; 
and  with  such  a  definite  result  will  be  obtained,  after  a  series  of 
observations.  Before  the  injection  of  the  bronchia;  is  proceeded  with 
the  air  must  be  exhausted  in  the  air-pump,  for  which  purpose  also, 
though  less  conveniently,  a  well-fitted  syringe  may  be  employed.  The 
injection  of  the  bloodvessels  is  readily  effected,  and  the  preparation 
should  be  kept  wet ;  sometimes  when  injected  with  opaque  material, 
sometimes  following  the  processes  of  Schroder  and  Harting,  with 
transparent  substances  (Prussian  blue,  &c),  dried  preparations  are  to 
be  preferred.  The  air-cells  and  bronchia;,  the  larynx  and  trachea,  are 
readily  examined.  The  epithelium  of  the  air-cells  is  obtained  in  large 
quantities  in  every  section  through  the  lung,  as  well  as  ciliated  cells. 
If  it  be  wished  to  study  the  alveoli,  the  air  must  previously  be  care- 
fully removed.  These  are  best  displayed  in  man,  in  whom  also  all 
other  parts,  such  as  cartilage,  elastic  elements,  muscles,  and  glands 
are  easily  obtainable." 

(Kolliker,  Manual  of  Human  Histology,  translated  foi  the  Sydenham 
Society  by  Busk  and  Huxley.) 
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LUNULITES.  [Cellarijea.] 
LUPEA.  [Portunid-e.] 

LUPI'NUS,  a  very  extensive  genus  of  hardy  annual,  perennial, 
and  half-shrubby  Plants,  belonging  to  the  natural  order  Legwminosce, 
commonly  cultivated  in  gardens  for  the  sake  of  their  gaily-coloured 
flowers.  The  species  inhabit  Europe,  the  basin  of  the  Mediterranean, 
and  the  temperate  parts  of  both  North  and  South  America,  espe 
cially  of  the  former,  where  they  are  extremely  abundant ;  but  they 
are  unknown  in  a  wild  state  throughout  all  the  tropics,  except  on 
mountains,  and  in  tho  principal  part  of  Asia,  Australia,  and  South 
Africa.  Figures  of  great  numbers  have  appeared  in  the  volumes 
of  the  'Botanical  Register  and  Magazine/  and  there  is  a  monograph 
of  the  genus  published  at  Lund  by  the  younger  Agardh  in  1835, 
under  the  name  of  '  Synopsis  Generis  Lupini.' 

.  The  calyx  is  profoundly  bilabiate;  corolla  papilionaceous,  the 
vex  ilium  with  reflexed  sides,  and  the  keel  acuminated;  the  stamens 
rnonadelphous,  with  the  tube  or  sheath  entire,  5  of  the  anthers  are 
smaller,  rounder,  and  earlier,  and  the  other  5  oblong  and  later;  style 
filiform ;  stigma  terminal,  roundish,  bearded ;  legume  coriaceous, 
oblong,  compressed,  obliquely  torulose ;  cotyledons  thick,  but  con- 
verted into  leaves  at  the  time  of  germination.  The  species  have 
digitate  leaves,  constantly  composed  of  from  5  to  15  leaflets,  very 
rarely  simple.  The  leaflets  are  complicated  before  expansion,  and 
while  asleep,  or  through  the  night.  The  flowers  are  alternate  or 
verticillate,  sessile  or  pedicellate,  disposed  in  racemes  and  spikes,  with 
one  bractea  under  each  pedicel,  and  with  two  bracteoles  adhering 
laterally  to  the  calyx,  which  are  caducous,  or  wanting.  It  is  a  very 
extensive  genus,  and  many  species  are  cultivated  in  our  gardens  for 
the  purpose  of  decorating  flower-beds. 

L.  albus,  the  White  Lupine,  has  alternate  pedicellate  flowers 
destitute  of  bracteoles;  the  upper  lip  of  the  calyx  entire,  lower  one 
tridentate ;  leaflets  obovate,  oblong,  usually  7  or  8,  villous  beneath. 
It  is  a  native  of  the  Levant,  and  is  cultivated  in  the  south  of  Europe. 
The  flowers  are  white,  and  almost  sessile.  It  is  grown  in  Italy  and 
some  other  parts  of  the  south  of  Europe  as  food,  also  in  France,  on 
poor  dry  plains,  as  an  ameliorating  crop  to  be  ploughed  in  for  tho 
sake  of  improving  the  land.  This  is  an  ancient  Roman  practice  which 
existed  in  the  time  of  Pliny. 

L.  Termis,  Egyptian  White  Lupine,  has  alternate  pedicellate 
bracteolate  flowers ;  the  upper  lip  of  the  calyx  entire,  lower  one 
somewhat  tridentate ;  leaflets  5  or  6,  obovate,  oblong,  villous  beneath. 
It  is  a  native  of  Egypt.  The  flowers  are  white,  but  with  the  vexillum 
tipped  with  blue.  Termis  is  the  Arabic  name  of  the  plant.  The 
peduncles  after  being  peeled  are  eaten  raw,  and  the  seeds  are  boiled 
as  other  pulse  by  the  Arabians.  The  Greeks,  who  called  them  Thermos, 
employed  Lupines  not  only  as  an  article  of  food,  but  medicinally, 
esteeming  them  vermifugal  and  emmenagogue,  &c.  (Dioscor.,  lib.  i., 
c.  1 32).  What  species  was  cultivated  by  them  is  unknown  ;  their  wild 
Thermos  is  supposed  by  Sibthorp  to  be  the  L.  angustifolius.  The 
two  species  most  common  in  Greece  now  are  L.  hirsutus  and 
L.  pilosus. 

Lupines  are  said  to  derive  their  name  from  '  lupus,'  a  wolf,  because 
of  their  devouring  the  substance  of  the  land  on  which  tbey  are 
grown. 

(Don,  Dichlamydeous  Plants.) 
LUPONIA.  [Cyprmibje.] 
LUPUS.  [Canis.] 

LU'RID.iE,  a  name  given  by  Linnseus  to  one  of  his  natural  orders 
of  Plants.     It  is  equivalent  to  Solanacecp,  of  modern  botanists. 

[SOLANACEJE.] 

LUTRA,  a  genus  of  Mammalia  belonging  to  the  family  M ustelidw. 
The  species  are  known  by  the  common  name  of  Otters.  They  form 
a  natural  group  of  Carnivorous  Animals  whose  habit3  are  aquatic, 
and  whose  food  is  fish.  The  common  term  Otter  is  applied  to  two 
forms  and  nearly  allied  :  the  first,  including  the  River-Otters,  Lutra 
of  Storr ;  the  second,  the  Sea-Otter,  Enhydra  of  Fleming.  We  shall 
first  describe  the  genus  Lutra.  In  the  skull  of  Lutra  the  suborbital 
hole  is  larger  than 
it  is  in  the  badgers, 
thegrisons,  and  the 
martens,  almost  as 
large,  indeed,  as  it 
is  in  the  rodents; 
their  muzzle  is 
shorter,  and  the  an- 
terior part  of  the 
cranium  between 
and  behind  the 
orbits  more  com- 
pact ;  their  tym- 
panic cavities  are  less  convex ;  their  entire  cranium  more  depressed, 
and  its  base  wider  and  flatter.  The  lachrymal  bone  is  entirely  within 
the  orbit,  and  its  aperture  is  nbove  the  interior  suborbital  hole.  The 
circular  aperture  is  blended  externally  with  the  spheno-orbital  hole, 
but  internally  it  is  separated  by  a  considerable  interval  from  it  by 
a  bony  plate.  The  internal  pterygoid  process  is  soldered.  The 
whole  skull  has  a  good  deal  in  common  with  that  of  the  Seal  (Phoca 
vilulina) ;  and  its  relationship  is  to  be  traced  in  the  short  muzzle,  the 


compression  of  the  interorbital  region  (which  is  carried  still  farther 
in  the  seal),  the  width  and  flatness  of  the  cranium,  and  tho  flatness  and 
enlargement  of  the  whole  inferior  region,  with  the  exception  of  the 
tympanic  cavities,  which  in  the  seal  are  large  and  convex. 

In  the  other  parts  of  the  skeleton  there  is  nothing  needing  a 
detailed  description,  the  variations  being  such  as  might  be  expected 
to  suit  the  habits  of  an  aquatic,  carnivorous,  hairy  quadruped. 
Thus,  the  articulation  of  the  limbs  admits  of  such  freedom  of  motion, 
that  the  animal  can  turn  them  in  almost  any  direction,  and  bring 
them  with  ease  on  a  line  with  the  body,  so  as  to  act  like  fins. 

The  teeth  of  the  Otters  are  sharp  and  strong,  and  the  tubercles  of 
the  molars  very  pointed,  a  modification  necessary  to  secure  the 
prehension  and  speedy  destruction  of  their  agile  and  slippery  prey. 
In  the  length  of  the  intestines  there  is  a  difference  between  the 
Common  Otter  and  the  Sea-Otter ;  the  latter,  like  the  seal,  has  very 
long  intestines.  Sir  Everard  Home  gives  the  length  of  the  intestines 
of  the  Sea-Otter  as  twelve  times  that  of  the  animal ;  but  those  of 
the  Common  Otter  as  only  three  times  and  a  quarter  the  length  of 
the  animal.  ('  Phil.  Trans.')  Professor  Owen  however  informs  us 
that  in  a  female  Common  Otter  dissected  by  him,  the  intestines  were 
9  feet  6  iuches,  the  body  from  nose  to  vent  being  1  foot  5  inches ; 
and  we  should  expect,  physiologically,  to  find  longer  intestines  in  a 
Common  Otter  than  in  one  of  the  land  Farm. 

The  kidney  is  lobulated  or  conglomerated,  consisting,  in  fact,  of  an 
aggregation  of  small  kidneys,  connected  by  cellular  substance;  but 
these  small  kidneys  are  not  so  numerous  as  in  the  seal  and  porpoise. 
(Home,  on  the  '  Sea-Otter,'  '  Phil.  Trans.').  In  the  Museum  of  the 
Royal  College  of  Surgeons  (Physiological  Series,  No.  2519)  is  a 
preparation  exhibiting  the  reproductive  organs  of  a  male  of  tho 
Common  Otter. 

The  genus  Lutra  has  the  head  compressed;  eyes  rather  large;  ears 
very  short ;  whiskers  very  stiff ;  tongue  rather  rough ;  body  very 
much  lengthened ;  legs  short ;  the  feet  with  five  toes  and  webbed  ; 
tail  long,  stout,  flattened  horizontally,  and  covered  with  short  hair. 
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L.  vulgaris,  Erxleb.  (Mustela  Lutra,  Linn.).  This,  there  can  be 
little  doubt,  is  the  "EvvSpls  of  Aristotle  and  the  Greeks,  and  the 
Lutra  of  the  Romans.  It  is  the  Lodra,  Lodria,  and  Lontra  of 
the  Italians;  Nutria  and  Lutra  of  the  Spanish;  Loutre  of  the 
French ;  Otter  aud  Fiseh  Otter  of  the  Germans ;  Otter  of  the  Dutch  ; 
Utter  of  the  Swedes;  Odder  of  the  Danes;  Dyfigi  of  the  Welsh; 
Balgair,  Cu-donn  (Brown  Dog),  and  Matadh,  of  the  Northern  Celts ; 
and  Otter  of  the  English. 

The  head  and  nose  are  broad  and  flat ;  neck  thick  ;  body  elongated  ; 
tail  broad  at  the  base,  compressed  horizontally,  and  tapering  to  a 
point ;  the  eyes,  which  are  not  large,  are  placed  comparatively  near 
to  the  nose ;  the  ears  are  very  short,  and  the  auditory  opening  rather 
narrow ;  the  mouth  is  small,  and  the  lips  are  capable  of  being  firmly 
closed  together;  the  whiskers  are  very  long;  the  legs  very  short, 
strong,  stout,  and  muscular;  the  5-toed  feet  are  furnished  with  strong 
broad  webs,  like  those  of  water-fowl  which  have  these  accessories  best 
developed.    Hence  Somerville  term3  the  Otter  'goose-footed.' 

The  colour  is  brown  (deepest  on  the  upper  parts),  with  the 
exception  of  two  small  patches  of  white  on  the  lips,  one  on  each  side 
of  the  nose. 

This  species  varies  much  in  size.  The  length  of  one  sent  to  Mr. 
Bell  from  Sutherlandshire  was  2  feet  1  inch  and  6  lines.  Mr.  Macgil- 
livray  notes  the  length  of  two  males ;  one  measured  42  inches,  and 
the  other  38  inches.  By  the  same  author,  the  length  of  a  female  is 
given  at  40  inches.  These  measurements  are  from  the  nose  to  the 
point  of  the  tail.  Mr.  Bell  states  that  the  usual  weight  of  a  fine  male 
English  Otter  is  from  20  to  24  lbs.,  and  that  of  the  female  about  4  lbs. 
less;  adding  however  that  Pennant  records  one  found,  in  1794,  in 
the  river  Lea  between  Stratford  and  Ware  that  weighed  40  lbs. 

The  natural  food  of  the  Common  Otter  is  fish,  for  the  chace  and 

capture  of  which 
its  whole  frame  is 
beautifully  adap- 
ted. How  silently 
is  the  water  en- 
tered !  The  eyes 
are  so  placed  that 
whether  the  ani- 
mal is  swimming 
below  its  prey,  be- 
hind it,  above  it, 
or  beside  it,  their 

River-Otter  [Lutra  vulgaris).  ..     ..         '  , 

v  situation,    or,  at 

most,  the  least  motion  of  the  head  and  neck,  brings  it  within  the 
sphere  of  the  pursuer's  vision.  The  whole  frame-work  of  the  ani- 
mal, its  short  fin-like  legs,  oary  feet,  and  rudder  of  a  tail,  enable 
it  to  make  the  swiftest  turns,  nay,  almost  bounds  in  the  water, 
according  as  the  rapidity  of  its  agile  prey  demands  a  sudden  down- 
ward dive,  an  upward  spring,  or  a  side  snap.  The  short  fur,  which 
is  close  and  fine,  keeps  the  body  at  a  proper  temperature,  and 
the  longer  and  outer  hairs  directed  backwards  enable  :t  to  glide 
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through  the  water,  when  propelled  horizontally  by  its  webbed  feet 
beneath  the  surface,  noiselessly  and  speedily.  Easy  and  elegant  in 
its  motions,  there  are  few  objects  more  attractive  in  menageries  than 
the  pond,  especially  if  it  be  kept  clean  and  supplied  with  clear  water, 
wherein  the  Otter  is  seen  to  hunt  its  living  prey.  When  it  has  seized 
a  small  fish,  it  instantly  leaves  the  water  and  devom-s  it,  beginning 
with  the  head,  whilst  the  body  is  held  between  the  fore  paws. 
Larger  fish  are  held  down  by  the  paws,  and  the  head  and  tail  are 
often  left  uneaten.  The  havoc  made  by  these  animals  in  the  rivers 
and  ponds  is  great ;  for  they  will  go  on  killing,  and  eat  but  a  small 
portion  of  each  fish,  if  it  be  large,  when  they  find  plenty  of  prey. 
When  fish  is  scarce,  and  it  is  pressed  by  hunger,  Mr.  Bell  states  that 
the  Otter  has  been  known  to  resort  far  inland,  to  the  neighbourhood 
of  the  farm-yard,  and  attack  lambs,  sucking-pigs,  and  poultry.  Mr. 
Macgillivray  tells  us,  also,  that  it  has  been  known  to  attack  young 
domestic  animals,  and  the  latter  zoologist  found  the  stomach  of  one, 
which  was  killed  in  June,  filled  with  a  curious  collection  of  larva?  and 
earth-worms.  The  period  of  gestation  is  said  to  be  nine  weeks,  and 
the  number  of  young  produced  varies  from  three  to  five.  The  Otter's 
places  of  refuge  near  rivers  and  lakes  are  beneath  the  roots  of  trees 
or  in  holes. 

But  it  must  not  be  supposed  that  the  Common  Otter  is,  as  it  has 
been  asserted,  confined  to  the  fresh-waters.  They  are  known  to  fre- 
quent the  sea  in  the  north  of  Scotland,  and  to  hunt  far  out.  In  the 
south  of  England  (Cornwall)  the  Otter  will  go  a  mile  from  the  shore 
in  the  summer  and  good  weather  after  its  prey,  according  to  Mr.  Couch. 
On  the  sea-shore,  rocky  coves  with  scattered  blocks,  hollows,  and  cavi- 
ties under  large  stones  are  its  haunts.  These  Marine  Common  Otters 
must  not  be  confounded  with  the  Sea-Otter  (EnJiydra). 

That  the  Common  Otter  is  capable  of  domesticatiou  and  attachment 
we  have  ample  testimony.  Albertus  Magnus,  Aldrovandus,  Gesner, 
and  others  attest  this.  Every  angler  will  remember  the  passage  in 
Walton,  where  good  Mr.  Piscator  is  anxious  to  possess  himself  of  one 
of  the  young  otters  which  the  huntsman,  after  the  death  of  the  'bitch 
otter,'  had  found: — "'Look  you,'  says  the  huntsman,  'hereabout  it 
was  she  kennelled  ;  look  you,  here  it  was  indeed,  for  here's  her  young 
ones,  no  less  than  five ;  come,  let's  kill  them  all.'  '  No,'  exclaims 
Piscator,  '  I  pray,  Sir,  save  me  one,  and  I'll  try  if  I  can  make  her 
tame,  as  I  know  an  ingenious  gentleman  in  Leicestershire,  Mr.  Nich. 
Seagrave,  has  done  ;  who  hath  not  only  made  her  tame,  but  to  catch 
fish,  and  do  many  other  things  at  pleasure.'  "  Buffon,  who  could  be 
m  hard  of  belief  in  some  points  as  he  was  credulous  in  others, 


disbelieves  the  Otter's  capability  for  domestication.  The  testimony 
above  noticed  has  been  confirmed  by  a  '.loud  of  modern  witnesses. 
Goldsmith  mentions  an  otter  which  went  into  a  gentleman's  pond  at 
tlio  word  of  command,  drove  the  fish  up  into  a  corner,  and  having 
seized  on  the  largest  brought  it  out  of  the  water  to  its  master.  Daniel, 
Rewick,  Shaw,  record  instances  of  tho  animal's  docility  in  thin  way. 
Mr.  Jiell  and  Mr.  Macgillivray  both  corroborate  the  fact.  The  latter 
has  collected  tho  following  anecdoteB  :  —  "Mr.  M'Diannid,  in  bin 
amusing  'Sketches  from  Nature,'  gives  an  account  of  several  domenti- 
catod  otters,  one  of  which,  belonging  to  a  poor  widow,  when  led  forth 
plunged  into  the  Urr  or  the  neighbouring  hums  and  brought  out  all 
tho  fish  it  could  find.  Another,  kept  at  (,'oixliie  Hour.;,  Wigton-hire, 
evinced  a  great  fondness  for  gooseberries,  fondled  about  her  keeper's 
feet  like  a  pup  or  kitten,  and  even  seemed  inclined  to  lalutt  her  cheek,  • 
when  permitted  to  carry  her  freedoms  bo  far.  A  third,  belonging  to 
Mr.  Monteith,  of  Carstairs,  was  also  very  tame,  and  though  he  fre- 
quently stole  away  at  night  to  fish  by  the  pale  light  of  the  moon  and 
associate  witli  his  kindred  by  tho  river  side,  his  master,  of  conn"", 
was  too  generous  to  find  any  fault  with  his  peculiar  mode  of  spending 
his  evening  hours.  In  the  morning  he  was  always  .at  his  post  in  tho 
kennel,  and  no  animal  understood  better  the  secret  of  keeping  his  own 
side  of  tho  house.  Indeed  his  pugnacity  in  this  respect  gave  hirn  a 
great  lift  in  the  favour  of  the  gamekeeper,  who  talked  of  his  feats 
wherever  he  went,  and  avowed  besides,  that  if  the  best  cur  that  over 
ran  'only  daured  to  girn  '  at  his  protege  he  would  soon  'mak  his 
teeth  meet  through  him.'  To  mankind  however  he  was  much  more 
civil,  and  allowed  himself  to  be  gently  lifted  by  the  tail,  though  he 
objected  to  any  interference  with  his  snout,  which  is  probably  with 
him  the  seat  of  honour."  They  are  however  dangerous  pets  ;  for,  if 
offended,  they  will  bite  grievously. 

The  capacity  of  the  Otter  for  domestication  being  proved,  there  is 
no  doubt  that  the  animal  might  bo  trained  to  catch  fish  or  assist  in 
fishing.  For  this  purpose  Mr.  Bell  states  the  following  method  has 
been  recommended  : — They  should  be  procured  as  young  as  possible, 
and  be  first  fed  with  small  fish  and  water.  Then  bread  and  milk  is 
to  be  alternated  with  the  fish,  and  the  proportion  of  the  former 
gradually  increased  till  they  are  led  to  live  entirely  on  bread  and  milk. 
They  are  then  taught  to  fetch  and  carry,  as  dogs  are  trained,  and 
when  they  are  brought  to  do  this  well  a  leather  fish  stuffed  with  wool 
is  employed  as  the  thing  to  be  fetched.  They  are  afterwards  exercised 
with  a  dead  fish,  and  chastised  if  they  attempt  to  tear  it.  Finally  they 
are  sent  into  the  water  after  living  fish. 

As  an  article  of  food,  though  the  flesh  is  rank  and  fishy,  the  Otter 
was  not  rejected  by  the  Roman  Catholics.  Their  church  permitted  it 
to  be  eaten  on  niaigre  days  ;  and  Pennant  saw  one  in  the  kitchen  of 
the  Carthusians  near  Dijon,  under  preparation  for  the  dinner  of  the 
religious  of  that  rigid  order,  who,  by  their  rules,  are  prohibited 
during  their  whole  lives  from  eating  flesh.  Mr.  Macgillivray  states 
that  he  knew  a  man  in  Harris  who  procured  a  considerable  number 
every  year,  when  the  skins  were  more  in  request  than  now,  and  who 
generally  cooked  the  flesh,  of  which  Mr.  Macgillivray  once  partook 
with  the  family.  It  was  "  dark-coloured,  rank,  sapid  enough,  but 
not  agreeably  so. ; "  and  under  the  skin  was  a  layer  of  fat,  as  in  the 
Seals,  which  might,  he  adds,  render  it  pleasant  food  to  a  Greenlander 
or  starving  Hebridian. 


European  Kivcr-Ottcr  {Lutra  vulgaris). 

Before  referring  to  the  undoubted  varieties  of  this  species,  it  is 
necessary  to  notice  an  Irish  Otter,  which  Mr.  Ogilby  has  elevated  to 
the  rank  of  a  species,  under  the  name  of  L.  Romsis,  on  account  of  the 
intensity  of  its  colouring,  which  approaches  nearly  to  black  both  on  the 
upper  and  under  surface ;  of  the  less  extent  of  the  pale  colour  beneath 
the  throat,  as  compared  with  the  English  L.  vulgaris;  and  of  some 
difference  of  the  ears,  and  in  the  proportions  of  other  parts.  The 
marine  habits  of  the  animal,  which  is  found  chiefly  in  hollows  and 
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caverns  formed  by  scattered  masses  of  the  basaltic  columns  of  the 
east  coast  of  Antrim,  where  a  price  is  set  upon  its  head,  in  consequence 
of  its  destruction  of  the  salmon,  strengthen  Mr.  Ogilby  in  this  opinion, 
from  which  Mr.  Bell  differs,  observing  that  Mr.  Ogilby  states  that  he 
had  not  had  an  opportunity  of  comparing  it  with  the  Common  Otter, 
that  he  (Mr.  Bell)  does  not  find  in  the  stuffed  specimen  presented  by 
Mr.  Ogilby  characters  sufficiently  distinct  to  lead  to  the  belief  that  it 
is  more  thau  a  very  dark  and  handsome  variety,  and  that  two  skins  of 
Zetland  otters  (which  are  equally  mariue  in  their  habits)  presented  to 
him  (Mr.  Bell)  are  almost  as  dark-coloured ;  Mr.  Bell  adds  that  these 
skins  are  larger  than  those  usually  found  in  England,  and  that  the  fin- 
is nearly  as  fine  at  those  imported  from  America. 

The  variety  spotted  with  white  is  supposed  to  be  the  '  King  of  the 
Otters'  of  the  Scotch  vulgar,  who  hold  that  it  bears  a  sort  of  charmed 
life,  in  so  far  that  its  death  ia  never  unaccompanied  by  the  death  of  a 
man  or  some  other  living  creature.  The  skin  is  considered  precious 
as  an  antidote  against  infection,  wounds,  and  the  dangers  of  the  sea. 
One  of  these  spotted  otters  is  in  the  Museum  at  Paris,  near  which 
place  it  was  found.  Mr.  Macgillivray  says  that  he  has  heard  of  white 
otters,  but  had  never  seen  an  albino. 

In  the  older  annals  of  sporting  in  this  country  otter-hunting  holds 
no  inconsiderable  place.  Somerville  describes  it  at  some  length  and 
with  much  unction  in  his  fourth  book  ('  Chace ')  towards  the  end.  It 
is  now  fast  dying  away,  but  is  still  kept  up  in  some  places,  as  in  Wales 
and  Scotland.  The  pretty  vignette  at  the  close  of  Mr.  Bell's  interest- 
ing history  of  the  Otter  was  taken  as  one  of  the  memoranda  of  a 
day's  sport  in  Glamorganshire.  Mr.  Macgillivray  informs  us  that 
Mr.  Lomare  hunted  the  Dumfriesshire  rivers  in  1833,  1834,  and 
1835,  and  that  Lord  John  Scott  keeps  a  pack  of  otter-hounds  for  the 
streams  in  Roxburghshire. 

The  Common  Otter  is  found  generally  throughout  Europe. 

L.  Naii-  has  the  fur  deep-chestnut,  lightest  on  the  sides ;  lower  part 
of  the  neck  and  cheeks,  as  well  as  the  throat,  reddish  bright-brown  ; 
above  the  eye  a  ruddy  yellow  or  yellowish-white  spot. 

This  is  the  Nir-nayie  of  the  people  of  Poudicherry,  and  is  probably 
the  species  seen  by  Bishop  Heber,  who  passed  a  row  of  nine  or  ten 
large  and  very  beautiful  otters,  tethered  with  straw  collars  and  long 
strings  to  bamboo  stakes  on  the  banks  of  the  Matta  Colly.  "  Some 
were  swimming  about  at  the  full  extent  of  their  strings,  or  lying  half 
in  and  half  out  of  the  water;  others  were  rolling  themselves  in  the 
sun  on  the  sandy  bank,  uttering  a  shrill  whistling  noise  as  if  in  play. 
I  was  told  that  most  of  the  fishermen  in  this  neighbourhood  kept  one 
or  more  of  these  animals,  who  were  almost  as  tame  as  dogs,  and  of 
great  use  in  fishing ;  sometimes  driving  the  shoals  into  the  nets,  some- 
times bringing  out  the  larger  fish  with  their  teeth."  Another  proof, 
if  any  were  wanting,  of  the  feasability  of  taming  these  animals  and 
rendering  them  useful  to  man. 

It  is  a  native  of  the  East  Indies.  Colonel  Sykes  notes,  in  his  list  of 
Mammalia  obtained  in  Dukhun  (Deccan),  "  Lutra  Nair,  F.  Cuv.,  Juhl 
Marjur,  or  Water-Cat  of  the  Mahrattas.  The  Otter  of  Dukhun  differs 
only  from  the  Nair  in  wanting  the  white  spot3  over  the  eyes,  in 
having  a  white  upper  lip,  and  in  being  somewhat  larger."  ('Zool. 
Proe.,'  1830-31.) 

L.  Capcnsis  (genus  Aonyx  of  Lesson),  the  Cape  Otter,  has  the  fur 
soft,  full,  and  thick,  chestnut-brown,  deepest  on  the  rump,  limbs,  and 
tail,  brighter  on  the  sides,  and  brownish-gray  upon  the  head  ;  under 
part  of  the  body  white.  Length  2  feet  10  inches  from  the  muzzle  to 
the  tail,  which  is  1  foot  8  inches. 

M.  Lesson  allows  that  this  species,  which  he  has  elevated  to  the 
rank  of  a  genus,  possesses  the  same  general  characters  as  the  Lutra, 
such  as  the  dentary  system  and  form  of  the  body ;  and  makes  the 
difference  solely  consist  in  the  form  of  the  feet  and  toes,  which  he 
says  are  hardly  joined  by  a  membrane.  He  states  that  the  second 
toe  would  seem  conjoined  to  the  third  throughout  its  first  articulation. 
These  toes  are  both  more  elongated  than  the  succeeding  ones,  and  all 
the  toes  are  without  claws,  or  rather,  a  vestige  of  a  rudimentary  nail 
is  only  observed  on  the  second  and  third  toes  of  the  posterior  feet. 
He  records  the  species  as  Aonyx  Delalandii  (L.  inunguis  of  G.  Cuvier 
and  F.  Cuvier),  '  Diet.  Sc.  Nat.'  But  Cuvier,  in  his  last  edition  of 
the  '  Regne  Animal,'  writing  on  the  Cape  Otter  (L.  Capensis,  F.  Cuvier), 
remarks  that  the  white  of  the  throat,  the  sides  of  the  head,  and  of 
the  neck,  is  more  pure  than  that  of  the  Javanese  Simung  (L.  Leptonyx, 
Horsfield),  and  that  there  is  some  of  this  colour  at  the  end  of  the  nose  ; 
but,  he  adds,  what  most  distinguishes  it  is  that  (at  a  certain  age  at 
least)  it  has  no  nails,  a  character  on  which  M.  Lesson  established  his 
genus  Aonyx.  Nevertheless,  continues  Cuvier  in  conclusion,  young 
individuals  have  been  brought  from  the  Cape  which  have  nails,  and 
it  remains  to  be  proved  whether  these  are  of  the  same  species.  This 
species  haunts  the  salt  pools  of  the  sea-shores  of  the  Cape,  and  lives 
on  fish  and  crustaceans. 

L.  Canadensis  (Sabine),  the  Canada  Otter ;  the  Loutre  de  Canada  of 
Buffon ;  Land-Otter  of  Warden ;  Common  Otter  of  Pennant  ('  Arct. 
Zool.') ;  Lutra  Brasiliensis  of  Harlan ;  the  American  Otter  of  Godman ; 
Neekeek  of  the  Cree  Indians  ;  and  Capucca  of  the  inhabitants  of  Nootka. 

Sir  John  Richardson,  who  gives  these  synonyms,  states  succinctly 
the  various  opinions  of  authors  as  to  this  species,  and  concludes  by 
following  Colonel  Sabine's  opinion  that  it  is  peculiar  to  the  northern 
districts  of  America. 


It  has  the  fur  above  and  below  shining  brown,  and  much  resembling 
that  of  the  Beaver.  Size  much  larger  than  that  of  the  European  Otter, 
Lutra  vulgaris.  Length  from  nose  to  tip  of  tail  (which  is  18  inches) 
about  5  feet. 

In  its  habits  and  food  Sir  John  Richardson  states  that  the  Canada 
Otter  resembles  the  European  species.  In  the  winter  season  it  fre- 
quents rapids  and  falls  for  the  advantage  of  open  water ;  and  when 
its  usual  haunts  are  frozen  over  it  will  travel  to  a  great  distance 
through  the  snow  in  search  of  a  rapid  that  has  resisted  the  frost. 
When  seen  and  pursued  by  the  hunters,  as  it  is  on  these  journeys,  it 
throws  itself  forward  on  its  belly  and  slides  through  the  snow  for 
several  yards,  leaving  a  deep  furrow  behind  it.  This  movement  is 
described  by  Sir  John  as  being  repeated  with  so  much  rapidity,  that 
even  a  swift  runner  on  snow-shoes  has  much  trouble  in  overtaking  it. 
It  also  doubles  on  its  track  with  much  cunning,  and  dives  under  the 
snow  to  elude  its  pursuers.  When  closely  pressed  it  will  turn  and 
defend  itself  obstinately.  When  Sir  John  Richardson's  party  were  a 
Groat  Bear  Lake,  in  the  spring  of  1826,  these  otters  robbed  their  net* 
which  had  been  set  under  the  ice  a  few  yards  from  a  piece  of  opei 
water.  They  generally  carried  off  tho  heads  of  the  fish,  leaving  the 
bodies  sticking  in  the  net. 

The  female  brings  forth  one  litter  in  the  year,  consisting  of  two 
or  three. 

The  Mackenzie  and  other  rivers  nearly  to  the  Arctic  Sea  are  the 
common  residence  of  this  otter.  There  appears  however  to  be  no 
difference  between  the  skins  obtained  on  the  shores  of  the  Pacific  and 
those  in  the  neighbourhood  of  Hudson's  Bay.    ('  Fauna  Boreali- 

Americana.') 

The  fur  is  valuable,  and  a  considerable  article  of  commerce ;  it  varies 
with  the  season.  In  summer  the  hair  is  very  short,  and  then  it  is 
almost  black ;  in  winter  it  becomes  a  rich  reddish-brown,  with  the 
exception  of  the  grayish  spot  under  the  chin.  The  fur  is  nearly  as 
fine  as  beaver-wool,  but  not  so  long,  and  consequently  is  not  so  well 
adapted  for  felt.  Sir  John  Richardson  says  that  7000  or  8000  are 
annually  exported  to  England. 

L.  Brasiliensis  (Ray).  It  has  the  fur  short  and  close,  of  a  bright 
ruddy  yellow  deepening  into  chestnut  towards  the  extremity  of  the 
limbs  and  tail ;  lower  part  of  the  neck  and  throat  pale  yellow.  Length, 
male,  3  feet  6^  inches ;  tail,  which  is  very  thick,  18  inches.  The  largest 
female  possessed  by  D'Azara  was  34  inches  long,  including  the  tail, 
which  was  15  inches.  Another  measured  36  inches,  12  inches  for 
the  tail, 

M.  Lesson  states  that  this  is  the  only  otter  which  is  deprived  of  the 
glandular  apparatus  round  the  nostrils. 

This  is  the  Lobo  de  Rio  (River- Wolf)  of  the  colonists ;  but  D'Azara 
observes  that  it  is  not  a  wolf,  but  an  otter,  belonging  to  the  same 
family  as  the  European  species,  from  which  it  differs ;  and  he  accord- 
ingly calls  it  Nutria.  It  is  the  Mustela  Lutra  (Brasiliensis  fi)  of 
Gmelin. 

D'Azara  says  that  this  species  lives  in  troops,  which  sometimes, 
rising  to  the  surface  of  the  water,  lift  their  heads  and  bark  like  dogs, 
with  a  hoarse  voice,  in  a  menacing  and  snapping  manner,  without 
however  injuring  voyagers  or  swimmers.  Each  family  seems  to  possess 
a  separate  domain.  It  spends  nearly  as  much  time  in  the  water  as  it 
does  upon  land,  where  it  devours  the  fish  which  it  has  taken,  and  rear3 
its  young  in  holes  which  it  excavates  in  the  banks.  The  same  author 
was  informed  by  the  Payaguas  Indians,  who  sail  continually  up  and 
down  the  river,  and  are  better  acquainted  with  this  animal  than  others, 
that  the  female  brings  forth  two  at  a  birth  covered  with  hair,  and  that 
many  females  bring  forth  and  rear  their  young  at  the  same  time  and 
in  the  same  place,  their  usual  resort  throughout  the  year.  The 
motions  of  this  otter  are  generally  slow,  aud  it  drags,  as  it  were, 
its  belly  and  muzzle  along  the  ground :  when  it  runs  it  is  not  at 
all  swift. 

D'Azara  further  states  that  a  neighbour  of  his  purchased  a  young 
whelp  which  at  six  months  old  was  34  inches  long.  It  was  permitted 
to  run  loose  about  the  house,  and  was  fed  with  fish,  flesh,  bread, 
mandioca,  and  other  food,  but  it  preferred  fish.  It  would  walk  into 
the  street  and  return,  knew  the  people  of  the  house,  came  when  called 
by  name,  and  would  follow  them  like  a  dog,  but  its  short  legs  soon 
failed  it,  and  it  soon  grew  weary.  It  would  amuse  itself  with  dogs 
and  cats  as  well  as  with  their  masters ;  but  it  was  a  rough  play-fellow, 
and  required  to  be  treated  cautiously,  for  it  bit  sharply.  It  never 
harmed  poultry  or  any  other  animal  excepting  sucking-pigs,  which 
were  not  safe  within  its  reach,  and  it  would  have  killed  them  if  it  had 
not  been  prevented.  It  entered  all  the  rooms,  and  slept  always  below 
the  bed,  was  very  cleanly,  and  always  visited  one  particular  spot  for 
the  deposit  of  its  excrements. 

According  to  D'Azara  it  inhabits  the  lakes,  river?,  and  rivulets  of 
Paraguay,  who  at  first  stated  that  he  did  not  believe  that  it  entered 
salt-water,  and  that  its  geographical  range  did  not  extend  to  the  river 
Plata ;  but  in  his  French  abridgement  he  states  that  the  species  is 
found  in  that  river. 

From  M'Culloch's  lists  it  appears  that  the  number  of  otter-skins 
exported  from  Quebec  in  1808  amounted  to  7230,  at  11.  per  skin.  In 
1826  the  numbers  were  less,  1698  having  been  exported  from  that 
place  in  that  year.  In  1829,  14,862  were  imported  into  Britain  :  of 
these  39  came  from  Germany,  13,104  from  the  British  North  American 
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colonies,  1707  from  tho  United  States,  2  from  Buenos  Ayres,  and  49 
from  all  other  places.  They  were  almost  wholly  re-exported  to  Ger- 
many and  tho  Netherlands.  Mr.  Boll  states  that  tho  number  of 
otter-skins  imported  into  this  country  in  18.'i0  was  718,110  ;  in  1831, 
494,067;  in  1832,  222,493;  and  in  1833  only  23,889.  In  1850  the 
importation  did  not  exceed  18,000. 

Fossil  Otters. — Jiiger  notices  tho  remains  of  a  Lulra  in  tho  Beau 
iron-ore  (Bohnerz)  of  tho  Rauh  Alp  (tertiary)  ;  and  Messrs.  do  Serres, 
Dubrueil,  and  Joan-Jenn  record  an  extinct  species  (L.  omtiqua)  in  tho 
boue-cavenis  of  Lunel-Viel.  Tho  form  was  also  detected  in  tho  Puy- 
de-Dome  by  Messrs.  Croizet  and  Jobert.  Tho  remains  of  L.  vulgaris 
are  common  in  the  fens  of  Cambridgeshire. 

Enhydra. — Dr.  Fleming  gives  tho  following  generic  character  of  tho 
Sea-Otter  under  tho  above  name  :— Six  incisors  above,  and  four  below. 
Tail  much  shorter  than  the  body.    No  anal  scent-bags. 

In  Cook's  '  Voyage'  it  is  stated  that  a  young  Sea-Otter  was  brought 
on  board  with  six  lower  incisors.  Stoller  and  succeeding  systematists 
give  four  as  tho  number  in  the  lower  jaw.  Sir  John  Richardson 
suggests  that  two  of  tho  lower  ones  may  drop  out  before  the  animal 
becomes  adult. 

The  fur  is  thick,  woolly,  and  very  soft,  with  the  addition  of  a  few 
silky  hairs  of  a  lustrous  black ;  most  of  the  upper  parts  are  of  a  deep 
velvety  maroon-brown,  and  the  anterior  parts  silvery -gray.  Body 
elongated  ;  tail  short  and  stout ;  hinder  feet  very  short. 

E.  marina  is  the  Sea-Beaver  of  Krascheuinikoff ;  the  Sca-Ottcr  of 
Cook,  Pennant,  Meares,  Meuzies,  and  Godman  ;  the  Kalau  of  tho 
Kamtchatkadales;  Mustela  Lidris  of  Linnreus;  Lutra  marina  of  Steller, 
Erxleben,  and  Harlan  ;  Loutre  du  Kamtehatka  of  the  French. 


Sen-Otter  [JSnhydra  Martha). 


Captain  Cook,  in  his  last  voyage  (chapter  ou  King  George's  Sound 
Nootka),  says  :  "  It  might  have  been  sufficient  to  have  mentioned 
that  this  animal  (the  Sea-Otter)  abounds  here,  as  it  i3  fully  described 
in  different  books,  taken  from  the  accounts  of  the  Russian  adventurers 
in  their  expeditions  eastward  from  Kamtehatka,  if  there  had  not  been 
a  small  difference  in  one  that  we  saw.  We  for  some  time  entertained 
doubts  whether  the  many  skins  which  the  natives  brought  really 
belonged  to  this  animal ;  as  our  only  reason  for  being  of  that  opinion 
was  founded  on  the  size,  colour,  and  fineness  of  the  fur ;  till  a  short 
While  before  our  departure,  when  a  whole  one,  that  had  been  just 
killed,  was  purchased  from  some  strangers  who  came  to  barter ;  and 
of  this  Mr.  Weber  made  a  drawing.  It  was  rather  young,  weighing 
only  25  lbs. ;  of  a  shining  or  glossy  black  colour,  but  mauy  of  the 
hairs  being  tipt  with  white  gave  it  a  grayish  cast  at  first  sight.  The 
face,  throat,  and  breast  were  of  a  yellowish-white  or  very  light-brown 
colour,  which  in  many  of  the  skins  extended  the  whole  length  of  the 
belly.  It  had  six  cutting  teeth  in  each  jaw  ;  two  of  those  of  the  lower 
jaw  being  very  minute,  and  placed  without,  at  the  base  of  the  two 
middle  ones.  In  these  circumstances  it  seems  to  disagree  with  those 
found  by  the  Russians,  and  also  in  not  having  the  outer  toes  of  the 
hind  feet  skirted  by  a  membrane.  There  seemed  also  to  be  a  greater 
variety  in  the  colour  of  the  skins  than  is  mentioned  by  the  describers 
of  the  Russian  Sea-Otters.  These  changes  of  colour  certainly  take  place 
at  the  different  gradations  of  life.  The  very  young  ones  had  brown 
hair,  which  was  coarse,  with  very  little  fur  underneath  ;  but  those  of 
the  size  of  the  entire  animal  which  came  into  our  possession,  and  just 
described,  had  a  considerable  quantity  of  that  substance ;  and  both  in 
that  colour  and  state  the  Sea-Otters  seem  to  remain  till  they  have 
attained  their  full  growth.  After  that  they  lose  the  black  colour,  aud 
assume  a  deep  brown  or  sooty  colour ;  but  have  then  a  greater  quantity 
of  very  fine  fur,  and  scarcely  any  long  hairs.  Others,  which  are  sus- 
pected to  be  still  older,  were  of  a  chestnut-brown ;  and  a  few  skins 
were  seen  that  had  even  acquired  a  perfectly  yellow  colour.  The  fur 
of  these  animals,  as  mentioned  in  the  Russian  accounts,  is  certainly 
softer  and  finer  than  that  of  any  others  we  know  of;  and  therefore  the 
discovery  of  this  part  of  the  continent  of  North  America,  where  so 


valuable  an  article  of  commerce  may  be  met  with,  cannot  be  a  matter 
of  indifference." 

The  Sea-Otter  haunts  sea-washed  rocks,  lives  mostly  in  the  water, 
aud  approximates  to  tho  seals  more  than  to  the  otters  in  its  habit. i. 
The  food  is  fish.  The  female  brings  forth  on  land,  and  notwithstand- 
ing the  general  marine  habits  of  tho  animal  it  has  been  occasionally 
seen  very  far  from  tho  Hhore. 

It  is  found  in  tho  North  Pacific,  from  Kamtehatka  to  tho  Yellow 
Sea  on  the  Asiatic  side,  and  from  Alaska  to  California  ou  the  American 
coast.  (Richardson.) 

The  fur  was  eagerly  sought  after,  and  is  still  prized,  but  not  bo 
highly  as  formerly.  Coxe  quotes  Pallas  for  the  fact  that  tho  old  and 
middle-aged  sea-otter  skins  were  sold  at  Kiachta  by  the  Russians  to 
tho  Chinese  at  from  80  to  100  roubles  a  skin,  or  from  I  I'd.  to  20/.  each. 
Sir  John  Richardson  observes  that  the  trade  was  for  a  considerable 
period  in  the  hands  of  tho  Russians,  who,  soon  after  the  discovery  of 
the  north-west  coast  of  America  by  Retiring  and  Tschirikow,  sent  mer- 
cantile expeditions  there.  Tho  passage  above  quoted  from  Captain 
Cook's  '  Third  Voyage'  drew  the  attention  of  tho  English,  and  both 
private  merchants  and  the  India  Company  sent  vessels  to  collect  skins 
on  the  American  coast  and  transport  them  to  Canton.  Pennant's  hint 
at  tho  profitable  trade  which  might  bo  carried  on  with  China  by  a 
colony,  were  it  possible  to  penetrate  to  that  part  of  America  by  means 
of  rivers  and  lakes,  seems  not  to  have  been  lost.  Sir  Alexander  Mac- 
kenzie having  traversed  the  continent  of  America  and  reached  the 
Pacific,  his  partners  in  trade  established  fur  ports  in  New  Caledonia 
and  a  direct  commerce  with  China;  but,  as  Sir  John  Richardson 
remarks  in  conclusion,  the  influx  of  furs  into  that  market  soon  reduced 
their  price. 

LUTRARIA.  [Pylouidia.] 

LUTRICOLA.  [Pyloridia.] 

LU'ZULA,  a  genus  of  Plants  belonging  to  the  natural  order  Jun- 
cacece.  It  has  a  1 -celled  3-valved  capsule,  without  dissepiments,  with 
three  seeds  at  the  base  of  the  cell.  Several  species  of  this  genus  have 
been  described. 

L.  sylvatica,  the  Great  Wood-Rush,  has  linear-lanceolate  hairy 
leaves,  the  panicle  sub-cymose,  doubly  compound;  peduncles1  elon- 
gated ;  segments  of  perianth  bristle-pointed,  as  long  as  the  ovato 
mucronate  capsule ;  filaments  very  short;  seed  minutely  tubercled  at 
the  end.  It  is  the  Juncus  sylvaticus  of  Hudson.  It  has  an  under- 
ground woody  stem. 

L.  Fosteri  has  a  1-flowered  erect  peduncle,  with  both  flower-  aud 
fruit-style  equalling  the  stamens ;  capsules  acute;  seeds  with  a  straight 
blunt  crest. 

L.  Borreri  has  a  peduncle  1-2-flowered,  the  upper  ones  refiexed 
after  flowering  ;  style  equalling  the  stamens  ;  filaments  about  half  as 
long  as  the  anthers.  The  seeds  are  as  large  as  those  of  L.  Fosteri,  and 
with  a  long  crest  folded  back  upon  the  seed. 

L.  pilosa  has  peduncles  1-3-flowered  ;  capsules  blunt,  scarcely  as 
loug  as  the  periauth ;  seeds  with  a  falcate  crest. 

L.  campestris  has  a  panicle  of  3  or  4  ovate,  dense,  sessile,  or  stalked 
clusters ;  filaments  much  shorter  than  the  anthers ;  seeds  nearly 
globular,  with  a  basal  appendage.  The  root  of  thi3  species  has  a 
popular  reputation  as  a  diuretic,  and  is  used  in  China  and  the  north 
of  Europe. 

L.  multijtora  is  known  by  the  filaments  being  about  as  long  as  the 
anthers  ;  seeds  nearly  twice  as  broad,  with  a  basal  appendage. 

L.  spicata  has  a  panicle  with  an  oblong  lobed  nodding  spike.  It  i3 
fouud  in  mountainous  districts. 

L.  arcuata  has  a  sub-umbellate  panicle  of  few  3-5-flowered  clus- 
ters on  loug  drooping  peduncles ;  the  stem  is  slender,  2  to  5  inches 
long.  It  is  found  on  the  highest  summits  of  the  Cairngorm  and 
Sutherland  Mouutains.    All  the  species  here  described  are  British. 

(Babington,  Manual  of  British  Botany.) 

LYCAON.  [Hyjsna-Dog.] 

LYCESTA,  Savigny's  name  for  a  genus  of  Crustacea  which  M. 
Desmarest  views  as  coming  very  near  to  the  genus  Mmra  of  Leach. 

LYCHNIS  (from  \ux"os,  a  lamp),  a  genus  of  Plants  belonging  to 
the  natural  order  Caryophyllacav,  and  to  the  sub-order  SUtnece.  It  has 
a  5-toothed  naked  calyx  ;  5  petals,  clawed  ;  10  stamens  ;  5  styles  ;  the 
capsules  1-celled,  or  half  5-celled,  opening  at  the  top  with  5  or  10 
teeth.  The  species  are  smooth,  hairy,  or  woolly  herbs,  with  terminal 
corymbs  of  flowers,  rarely  solitary. 

L.  Chalcedonica,  the  Scarlet  Lychnis,  is  a  smoothish  clammy  plant, 
with  corymbose  flowers  in  bundles ;  the  calyx  cylindrical,  clavate, 
ribbed ;  the  calyx  2-lobed,  the  carpophore  long  ;  the  leaves  lanceolate, 
slightly  cordate  at  the  base,  and  clasping  the  stem.  This  plant,  which 
produces  scarlet,  rose-coloured,  or  white  flowers,  and  is  a  great  favourite 
in  our  gardens,  is  a  native  of  Siberia  and  Japan.  Several  varieties  of 
this  plant  have  been  named. 

L.  grandijiora  is  a  glabrous  plant,  the  flowers  solitary  or  ternate, 
terminal  and  axillary ;  the  calyx  terete,  clavate,  ribbed ;  the  petals 
lacerated ;  carpophore  elongated ;  the  leaves  ovate,  almost  sessile.  It 
has  large  beautiful  scarlet  flowers,  and  is  a  native  of  China  and  Japan. 

L.  Flos  Cuculi,  Ragged  Robin,  has  deeply  4-cleft  petals,  with  a  very 
short  carpophore.  It  has  rose-coloured  petals,  and  is  an  abundant 
plant  in  the  moist  meadows  and  pastures  of  Great  Britain  as  well  as 
the  whole  of  Europe, 
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L.  vespcrtina,  White  Campios,  has  the  petals  half-bifld,  and  the 
calyx-teoth  of  the  fertile  flowers  linear-lanceolate,  elongated ;  the  cap- 
sule conical ;  the  teeth  erect.  It  is  a  common  plant  in  the  hedge-banks 
of  Europe.  This  and  the  following  species  are  frequently  regarded  as 
varieties,  and  then  named  L.  dioica. 

L.  diurna,  Red  Campion,  has  the  petals  half-bifid;  the  calyx-teeth 
of  the  fertile  flower  triangular ;  the  capsule  nearly  globular  :  the  teeth 
reflexed. 

The  other  British  species  of  the  genus  Lychnis  are — L.  Qithago,  the 
Corn-Cockle,  a  pretty  plant  blossoming  in  corn-fields  from  June  to 
September ;  L.  alpina,  found  on  the  mountains  of  Forfarshire  ;  and 
L.  Viscaria,  a  rare  plant. 

Many  of  the  foreign  species  are  cultivated  in  our  gardens.  They 
thrive  well  in  a  light  rich  loamy  soil,  and  may  be  propagated  by 
cuttings  or  seeds. 

(Don,  Dichlamydcous  Plants;  Bubiiigtou,  Manual  of  British  Botany.) 

LYCIUM,  a  genus  of  Plants  belonging  to  the  natural  order  Solan- 
acecc.  It  has  an  urceolate  calyx  regularly  5-toothed,  or  irregularly 
3-5-cleft;  permanent  corolla  funnel-shaped  or  tubular;  limb  5-  or 
1 0-cleft,  or  toothed,  imbricate  in  aestivation,  sometimes  plicate ;  stamens 
5,  usually  exserted  ;  filaments  banded  and  widened  at  the  base  ;  Btigma 
peltately  depressed,  or  capitate,  bisulcate ;  beriy  roundish,  2-celled, 
propped  by  the  permanent  calyx  ;  placentas  adnate  ;  seeds  numerous, 
reniform.  The  species  are  trees  or  shrubs  usually  spinose.  Corollas 
white,  yellow,  rose-coloured,  purple,  blue,  or  scarlet. 

L.  Europmum  has  erect  loose  branches  ;  bud3  spinescent ;  leaves 
fascicled,  obovate,  lanceolate,  obtuse,  or  spathulate,  bent  obliquely  ; 
flowers  twin  or  solitary;  corolla  funnel-shaped;  stamens  exserted,  but 
shorter  than  the  limb.  It  is  a  native  of  the  south  of  Europe  and  the 
north  of  Africa :  in  the  Grecian  Islands  common  in  hedges,  but  Scarcely 
indigenous.  The  calyx  is  5-cleft,  ruptured  at  the  side :  the  corollas 
pale  violet,  reticulated  with  red  veins ;  tube  greenish.  Clusius  says 
that  the  young  shoots  are  eaten  in  Spain  with  oil  and  vinegar. 

L.  Baibarum  has  dependent  branches  ;  buds  spiny ;  leaves  lanceo- 
late, flat,  glabrous,  acute;  flowers  twin,  extra-axillary,  pedicellate; 
corolla  funnel-shaped  ;  stamens  exserted,  about  equal  in  length  to  the 
limb.  It  is  a  native  of  the  north  of  Asia,  Africa,  and  south  of  Europe. 
There  is  a  variety  having  pale  corollas  and  yellowish  red  bi-rries. 

There  are  about  30  species  of  this  genus  described,  many  of  which 
are  to  be  found  in  our  gardens.  They  are  commonly  known  by  the 
name  of  Box-Thorn. 

LY'CIUM.  Many  ancient  authors,  and  among  others  Dioscorides, 
describe  under  the  above  name  a  substance  as  used  in  medicine, 
which  is  stated  to  be  of  two  kinds ;  one  obtained  from  Lycia  and 
Cappadocia,  and  the  other  from  India.  The  former  is  said  to  be  the 
produce  of  a  thorny  shrub  called  Pyxacantlui.  The  latter  is  stated 
to  be  more  valuable  and  efficacious  as  a  medicine,  and  to  be  pro- 
duced also  by  a  thorny  shrub  which  is  called  Lonchitis. 

Most  modern  authors  have  stated  these  plants  and  the  substance 
they  produce  to  be  totally  unknown ;  others  consider  species  of 
Rhamnus,  or  the  Common  Box,  to  be  alluded  to.  Prosper  Alpinus 
thought  Eerberis  Crctica  to  be  one  of  the  plants;  while  Garcias  ab 
Orto  thought  Catechu  to  be  the  substance,  and  Acacia  Catechu  the 
plant  yielding  it.  It  is  possible  that  some  species  of  Rhamnus,  as 
R.  infictorius,  of  which  both  the  root,  wood,  and  berries  possess 
medicinal  properties,  and  which  are  in  the  present  day  used  for  dyeing 
yellow,  may  have  formed  one  of  the  kinds  of  Lycium,  as  it  is  common 
in  the  countries  where  the  first  kind  is  said  to  have  been  produced, 
and  some  species  of  Rhamnus  were  by  the  older  botanists  called 
Lycium.  Though  there  is  uncertainty  about  the  Lycium  of  Asia 
Minor,  that  of  India  seemed  to  have  been  quite  unknown  until  the 
publication  of  a  paper  '  On  the  Lycium  of  Dioscorides,'  by  Dr.  Royle, 
in  the  'Linnsean  Society's  Transactions'  for  1833,  where  it  is  stated 
that  there  is  no  proof  that  Catechu  was  the  Avttiov  'IvSikov  (Lycium 
Indicuvi)  of  the  ancients  ;  in  fact  is  incompatible  with  the  evidence 
adduced  on  the  subject  from  Oriental  writers.  The  Greek  authors 
on  medicine  having  been  translated  into  Arabic,  and  from  this  language 
into  Persian,  and  these,  with  additions,  forming  the  works  now  in  use 
in  India,  we  may  expect  to  find  in  them  some  trace  of  Lycium ;  and 
in  fact  in  that  called  Makhzun-al-Udwieh,  Loofyon  is  mentioned  as 
the  plant  which  yields  Huziz,  and  in  Persian  it  is  called  Feel-Zukreh. 
Loofyon  is  evidently  written  for  Lookyon,  through  an  error  of  the 
transcriber  in  a  diacritical  point,  in  the  same  way  that  Filafoos  (Philip 
of  Macedon)  has  been  changed  in  some  of  these  works  into  Filakoos. 
This  is  further  evident  indeed  from  referring  to  the  Latin  translations 
of  Serapion  and  Avicenna,  where  Hadad  and  Feel-Zuhuruj  are 
translated  Lycium  and  Lycium  Indicum.  In  the  Persian  work,  Hoozuz 
or  Hooziz  (the  same  word  as  Hadad)  is  described  as  being  of  two 
kinds  :  one  from  India,  of  which  the  Hindoo  name  is  Rusot ;  and 
the  other  from  Arabia.  The  Persian  name  Feel-Zuhreh  is  translated 
in  our  best  dictionaries  '  box-thorn,'  that  is,  Pyxacantha.  The  best 
kind  of  Rusot  is  said,  in  the  Makhzun-al-Udwieh,  to  be  brought  from 
Nuggur-Kote  in  the  neighbourhood  of  Lahore,  and  that  it  is  an 
extract  made  from  a  decoction  of  the  fresh  wood  of  Dar-Huld.  On 
inquiring  in  the  shops  of  the  druggists  in  the  bazaars  of  India,  Dr.  R. 
learned  that  both  the  wood  Dar-Huld  and  the  extract  Rusot  were 
imported  into  the  plains  of  India  from  the  Himalayas.  On  travelling 
in  time  mountains,  and  on  wishing  to  be  shown  the  plant  which 


produced  the  wood  called  Dar-Huld  as  well  as  that  from  which  the 
Rusot  was  procured,  species  of  Barberry  were  immediately  pointed 
out,  and  it  was  stated  that  both  the  wood  and  the  extract  were 
procured  indifferently  from  Berberis  Asiatica,  B.  asistata,  B.  Lycium, 
and  B.  pinnala.  On  cutting  into  the  wood  of  each,  and  having  some 
converted  into  extract,  he  found  both  to  correspond  in  every  respect 
with  what  he  had  bought  in  the  plains  under  the  name  of  Dar-Huld 
and  Rusot.  The  extract  Rusot  is  procurable  in  the  bazaars  of  India, 
being  much  employed  by  the  native  practitioners  of  ruiedicino  in 
India,  as  an  external  application  rubbed  over  the  swollen  eye-lid 
either  simply  or  in  combination  with  opium  and  alum  and  a  little 
water  or  oil,  both  in  incipient  and  chronic  inflammation  of  the  eye. 
The  wood  of  Barberry  being  employed  both  in  Europe  and  India  as 
a  yellow  dye,  it  has  been  suggested  by  Mr.  E.  Solly,  in  a  paper  read 
before  the  Royal  Asiatic  Society,  that  the  root,  wood,  or  extract 
might  be  imported  from  India  for  the  use  of  the  manufacturers  of 
Europe.  This  notice  may  appear  disproportioned  to  the  importance 
of  the  subject,  but  it  is  interesting  as  showing  the  knowledge  which 
the  Greeks  had  of  the  products  of  India,  at  the  same  time  that  it 
proves  the  great  extent  to  which  the  influence  of  their  own  works 
has  spread. 

LY'CODON,  a  genus  of  Ophidian  Reptiles,  of  which  L.  Capensis, 
Smith  (L.  Horstohii,  Schlegel),  may  be  taken  as  an  example.  This 
snake  is  shining  greenish-brown  above,  head  without  variations,  and 
the  Bcales  along  the  middle  of  the  back  less  distinctly  marked  with 
white  specks  than  those  of  the  sides. 


Lycodon  Gipensis,  var.  Smith. 

Dr.  Smith,  who  recorded  this  species  in  1831,  in  the  'South  African 
Quarterly  Journal,'  figures  and  describes,  in  the  4th  number  of  the 
'Illustrations  of  the  Zoology  of  South  Africa'  (1838),  a  variety  of  a 
shining  blackish-green  colour  above,  tinged  with  purple,  the  head 
reticulated  with  white  lines,  and  the  scales  white  at  the  tips;  greenish- 
yellow  below  ;  eyes  livid-green.  Length  from  nose  to  tail  12  inches; 
of  the  tail  2  inches. 

The  variety  above  described  was  found  among  decayed  wood,  near 
a  small  stream,  immediately  beyond  Kurrichane,  about  25°  S.  lat. 

"When,"  continues  Dr.  Smith,  "by  the  removal  of  some  of  the 
rotten  masses,  the  reptile  was  exposed,  it  moved  slowly  among  the 
remaining  ones  in  search  of  a  place  of  concealment ;  and  when  it  was 
inteirupted  in  its  advance,  it  simply  coiled  itself  up  without  manifest- 
ing any  disposition  to  resist  the  opposition  offered  ;  a  similar  course  I 
had  previously  observed  others  of  the  same  species  pursue  when 
attempts  were  made  to  secure  them  ;  and  neither  did  the  one  here 
described  nor  the  others  ever  move  with  any  considerable  rapidity,  nor 
appear  much  in  fear  of  their  assailants.  All  the  specimens  which  I 
have  seen  of  this  species  were  obtained  in  damp  situations,  and  never 
remote  from  localities  where  they  could  rapidly  and  without  much 
exertion  conceal  themselves  if  nece.-sary  ;  and  in  the  latter  respect 
they  resemble  most  of  the  innocuous  snakes  of  South  Africa,  which 
are  not  endowed  with  the  powers  of  effecting  rapid  movements." 

LYCOPERDACE^,  or  GASTEROMYCETES,  an  order  of  Plants 
belonging  to  Lindley's  Alliance  Fungales,  characterised  by  having  the 
spores  generally  quaternate  on  distinct  sporophores;  hymenium 
inclosed  in  a  peridium.  rFrjNGl.l 

LYCOPERDINA.  [Eumobphus.] 

LYCOPERDON,  a  genus  of  Fungi,  emitting  when  burst,  either  by 
violence  or  natural  dehiscence,  a  quantity  of  dust-like  seeds  or  spores, 
whence  the  species  are  commonly  called  Puff-Balis.  The  old  botanists 
collected  under  this  name  a  variety  of  plants,  very  different  from  each 
other  in  many  respects,  although  agreeing  in  the  circumstance  just 
mentioned ;  recent  writers  have  distinguished  them  as  so  maDy 
distinct  genera.  The  only  two  which  it  is  necessary  to  mention  here 
are  the  Common  Puff-Balls,  which  burst  irregularly,  and  the  Starry 
Puff-Balls,  which  split  in  a  definite  stellate  manner.  They  are  each 
inhabitants  of  meadows,  pastures,  woods,  lawns,  &c,  and  some  of  the 
species  are  exceedingly  common.  When  the  Common  Puff-Ball,  A 
gemmatum,  first  appears,  it  forms  a  whitish  ball,  looking  like  a  common 
eatable  mushroom,  but  by  degrees  it  changes  colour,  becomes  brown, 
and  tearing  irregularly  at  the  apex,  discharges  a  cloud  of  brownish 
dust,  consisting  entirely  of  its  spores  The  Geasters,  Starry  Puff- 
Balls,  are  much  less  common  ;  instead  of  bursting  irregularly  at  the 
apex  when  ripe,  their  outer  rind  separates  into  a  definite  number  of 
lobes,  which  spread  open,  curve  backwards,  and  at  last  elevate  upon 
their  centre  a  bag  containing  the  spores.    No  use  has  ever  been  made 
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of  nny  of  tho  Lycoperdons,  except  in  tho  case  of  L.  (j'ujantcmn,  a  vary 
largo  indehiscont  species,  often  many  feet  in  circumference,  mi'l  filled 

wiw  a  loathsome  pulpy  mass,  which  has  been  employed  as  u  ntyptic, 
and  for  tinder. 

LYOOPODIACE/E,  Club-Mosses,  a  natural  order  of  Vascular 
Acrogens,  consisting  of  plants  with  creeping  stems  or  corms,  which 
produco  leafy  branches  somewhat  resembling  Musses.  The  leaves  :>n: 
small,  sessile,  and  imbricated  or  verticillate ;  the  fructification  occurs 
in  tho  axil  of  leavos  and  often  iu  a  spiko-liko  form,  and  consists  of 
kidney-shaped  2-valved  cases,  which  contain  antheridian  or  sperma- 
tozoidal  cells,  and  roundish  or  4-side.l  bodies  called  oophoridi;c, 
opening  by  two  valves,  and  containing  four  large  spores.  In  tho 
interior  of  tho  latter  a  pro-embryo  is  developed,  iu  which  archegonia 
are  produced,  and  thereafter  impregnation  gives  riso  to  the  germinat- 
ing body.  The  species  are  natives  both  of  cold  and  warm  climates, 
and  are  abundant  in  the  tropics,  especially  in  insular  situations.  Thero 
are  about  200  of  them.  Somo  have  emetic  and  purgative  properties. 
The  powdery  matter  contained  in  their  fructiQcatiou  is  inflammable. 
This  family  has  an  especial  interest  from  its  resemblance  to  an  extinct 
race  of  gigantic  plants  found  in  the  coal  beds,  and  called  Lepidodendron. 

Evidence  is  daily  increasing  which  renders  it  probable  that  a  large 
proportion  of  the  coal  in  this  and  other  countries  has  been  deposited 
through  the  agency  of  plants  belonging  to  this  natural  order,  or  closely 
allied  to  it.  (See  British  Association  '  Report,'  1854.)  [Coal  Plants  ; 
Lehdodendron  ;  Lei-idostrobi.] 

(Balfour,  Ctassbook  of  Botany.) 

LYCOPODITES.  Tho  affinity  of  many  fossil  plants  to  some  of 
the  various  genera  composing  the  Lycopodiaccce  is  very  distinctly 
pointed  out  by  M.  Brongniart,  both  in  tho  '  Prodrome'  (1828)  and  in 
the  '  Histoire  des  Vcgdtaux  Fossiles.'  Such  of  these  as  agree  in  the 
following  characters  are  ranked  under  the  title  of  Lycopodites. 

Branches  pinnate ;  leaves  inserted  all  round  the  stem,  or  in  two 
opposito  rows,  not  leaving  distinct  and  circumscribed  cicatrices. 
Several  species  are  described  from  the  coal  deposits  and  oolitic  for- 
mations. We  give  below  a  drawing  of  part  of  Lycopodites  falcatus 
(Phillips's  '  Geology  of  Yorkshire ')  from  the  Oolitic  shales  of  Gris- 
thorpe  near  Scarborough.    [Coal  Plants.] 


a,  leaf  magnified,  to  show  the  direction  of  the  nervurcs. 

LYCOPODIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Lycopodiaccce.  It  has  1-celled  2-valved  capsules,  containing  powder, 
or  3-valved,  containing  1  to  4  granules. 

L.  clavatum,  Common  Club:Moss,  has  scattered  leaves,  incurved,  with 
a  filamentous  point;  spikes  stalked,  2  or 3  together,  cylindrical;  scales 
ovate,  triangular,  membranous,  finely  incised,  serrated.  The  stem  is 
prostrate  and  long ;  branches  short  and  ascending ;  spikes  on  long 
stalks,  pale-yellow  ;  scales  on  the  stalks  irregularly  disposed  in  whorls. 
The  powder  contained  in  the  spore-cases  is  highly  inflammable : 
shaken  out  and  collected  it  is  employed  under  the  name  of  Lycopode, 
or  Vegetable  Brimstone,  on  the  Continent,  in  the  manufacture  of  fire- 
works, and  in  pharmacy  to  roll  up  pills,  which  when  coated  may  be 
put  in  water  without  being  moistened.  The  plant  has  long  been  used 
as  an  emetic  ;  a  decoction  of  it  is  said  to  be  serviceable  in  removing 
Plica  Polonica. 

L.  annotinum  has  scattered  lanceolate  leaves ;  spikes  sessile,  solitary, 
terminal ;  scales  roundish,  with  an  alternated  point,  membranous,  and 
jagged.  The  branches  are  rather  long  and  erect,  each  year's  growth 
is  marked  by  a  spot  where  the  leaves  are  adpressed.  The  spikes  are 
cylindrical,  greenish-yellow,  not  persistent.  It  is  found  on  stony 
mountains  in  Cumberland  and  Caernarvonshire,  and  is  common  in  the 
Highlands  of  Scotland. 

L.  alpinum,  Savin-Leaved  Club-Moss,  has  leaves  in  four  rows,  imbri- 
cated, acute,  keeled,  entire ;  spikes  sessile,  solitary,  terminal ;  scales 
ovate-lanceolate,  flat ;  branches  erect,  clustered,  forked,  level-topped. 
The  stem  is  prostrate  and  long.  Fertile  branches,  usually  twice 
dichotornous,  each  division  ending  in  a  short  cylindrical  yellowish- 
green  spike,  rather  thicker  than  the  branch.  It  is  found  on  elevated 
mountains  in  Great  Britain. 

L.  Selago,  Fir  Club-Moss,  has  leaves  in  eight  rows,  crowded,  uniform, 
linear-lanceolate,  acuminate ;  capsules  not  spiked,  but  in  the  axils 
of  the  common  leaves ;  stem  erect,  forked,  level-topped.  The  stem 
is  short,  erect,  or  slightly  decumbent,  densely  leafy.  Occasionally  in 
sheltered  positions  the  stem  becomes  elongated.  In  the  Highlands  of 
Scotland  it  is  made  into  an  irritating  ointment,  which  is  applied  with 
advantage  to  the  neighbourhood  of  the  eyes  as  a  counter-irritant. 
Internally  administered  it  acts  as  an  emetic  and  cathartic.  Linna;us 
says  the  Swedes  find  the  decoction  serviceable  as  a  detergent  lotion, 
and  in  destroying  the  vermin  that  infest  cattle. 

L.  inundatum  and  L.  selaginoides  are  the  other  British  species,  both 
found  in  boggy  places.  The  most  remarkable  species  is  the  L.  rubvum 
of  Chamisso,  Yatum  condenado,  Great  DeviL    Sir  William  Hooker, 
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who  calls  it  L.  cathurticum,  states  that  it  acts  moxt  violently  as  a 
purgative,  00 d  has  been  administered  successfully  in  Spani  <h  Amei  i 
in  cases  of  elephantiasis.  According  to  Vaxtring,  &ab-Ka«H  Ml 
likely  to  become  of  importance  in  dyeing  :  he  inserts  that  woollen 
cloths  boiled  with  Lycopodiimm,  especially  with  L.  davit  inn,  aequiro 
tho  property  of  becoming  bluo  wnen  passed  through  a  bath  of  RfMtt- 
Wood.  L.  phlcjmaria  is  reputed  an  aphrodisiac.  L.  vpiamWum.  is 
remarkable  for  its  hygrometrical  properti  ,  rolling  up  into  a  ball 
when  dry  and  expanding  when  moisture  is  applied. 

(Halfour,  Classbonk  of  Botany;  Babington,  Manual  of  BritUlt 
Botany  ;  Lindley,  Vcr/itaUc  Kingdom.) 

LYCOPS1S,  a  genus  of  Plants  belonging  to  tho  natural  order 
Bora ginacece  and  tho  tribe  Anchusece,  which  have  their  4  nuts  placed  M 
a  hypogynous  disc,  with  an  excavated  spaca  surmounted  by  a  tuini  I 
ring  at  their  base. 

Lycopsis  has  the  calyx  in  5  deep  segments  ;  the  tube  of  the  corolla 
curved  ;  tho  limb  oblique.  The  species  closely  resemble  those  of 
Anchusa,  except  in  tho  above  characters. 

L.  arvensis,  tho  Bugloss,  has  lanceolate  cro:;e-dentatc  very  hispid 
leaves ;  tho  calyx  of  the  fruit  is  bcll-shapcd,  erect.  The  flowers  aro 
small  and  blue.  The  whole  plant  is  very  hi-pid,  with  strong  hairs, 
each  rising  from  a  scaly  tubercle.  It  is  common  in  the  fields  and 
hedges  of  Great  Britain  and  Europe. 

LYCOPUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Labiata:  It  has  a  4-fid  corolla,  scarcely  longer  than  the  equal 
5-toothed  calyx ;  stamens  2 ;  anther-cells  parallel  or  ultimately 
divergent ;  2  upper  stamens  wanting,  or  rudimentary,  or  rarely 
perfect. 

L.  Europceus  inhabits  wet  ditches  and  sides  of  ponds,  and  is  known 
popularly  under  the  name  of  Gipsey-Wort,  because  gipsies  aro  said  to 
stain  their  skins  with  its  juice.  It  has  stalked  ovate-oblong  leaves, 
glabrous  or  pubescent,  opposite.  Flowers  small,  in  dense  whorls.  It 
is  found  on  banks  of  streams  and  ditches  in  Great  Britain. 

LYCO'RIS,  Savigny's  name  for  a  genus  of  Dorsibranchiate  Annelida 
(Nereids,  properly  so  called)  of  Cuvier. 

LYCUS.  [LAMPYRIDiE.] 

LYDIAN  STONE.    [Flinty  Slate.] 

LYGODYSODEA'CE/E,  a  natural  order  of  Plants  closely  allied  to 
Cinchonacece.  It  differs  from  this  order  in  possessing  an  ovary  com- 
posed of  two  confluent  carpels,  1-cellcd,  with  two  ovules,  and  a  single 
style  ;  the  pericarp,  brittle,  bursts  in  four  directions  from  the  base,  not 
adhering  to  the  seeds,  1-celled ;  two  free  placenta;  rising  up  between 
the  pericarp  and  the  back  of  the  seeds ;  two  seeds  pendulous  from 
the  apex  of  the  placenta;,  with  the  embryo  straight,  foliaceous,  com- 
pressed ;  the  radicle  short,  inferior.  The  species  are  twining  shrubs, 
and  have  single  stipules  between  the  petioles. 

This  little  order  was  constituted  by  Bartliug,  but  was  afterwards 
examined  by  De  Caudolle,  who  thought  there  was  no  reason  for  sepa- 
rating it  from  Cinchonacece.  "  According  to  De  Caudolle,  what 
Bartling  calls  pericarp  is  calyx,  and  his  seeds  are  carpels,  and  conse- 
quently all  the  most  remarkable  features  of  the  order  disappear,  with 
the  exception  of  the  absence  of  the  albumen."  (Lindley.)  This  is  a 
subject  that  merits  further  investigation.  The  only  genus  of  this 
order  is  Lygodysodea,  of  which  two  species,  L.  fcetida  and  L.  ciliata 
have  been  described.    They  are  both  natives  of  Peru  and  Mexico. 

LYME-GRASS.  [Eltmds.] 

LYMNEA.  [LIMNEAD.E.] 

LYMNO'REA,  a  genus  of  Fossil  Zoophyta,  proposed  by  Lamourous 
('Expos.,'  p.  79).  Also  the  name  of  a  genus  of  recent  Medusa:.  (De 
Blainville,  Actinologie,  p.  290.) 

LYMPH,  the  fluid  found  in  that  part  of  the  absorbent  system  of 
the  higher  animals  called  Lymphatics.  [Absorbent  System.]  The 
lymph,  with  the  chyle  [Digestion],  is  carried  into  the  thoracic  duct 
before  being  poured  into  the  circulating  fluid.  When  taken  from  the 
lymphatics  it  forms  a  colourless  or  yellow  fluid,  which  is  only  red 
when  blood-globules  are  accidentally  mixed  with  it.  Its  reaction  i3 
usually  alkaline ;  it  coagulates  from  4  to  20  minutes  after  its  discharge. 
Floating  about  in  it  can  be  seen  fat-globules  and  small  granular  bodies, 
such  as  are  seen  in  chyle,  and  also  the  true  lymph-corpuscle. 

Lymph  is  very  difficult  to  procure  in  its  pure  condition — heuce  the 
variety  of  descriptions  which  have  been  given  of  its  character  and 
contents.  The  chemical  constituents  of  the  lymph  in  general  are  very 
similar  to  those  of  the  blood  without  its  red  corpuscles.  The  sub- 
stance which  spontaneously  coagulates  in  it  is  perfectly  identical  with 
the  fibrine  of  the  blood.  The  albumen  of  the  lymph  has  the  same 
general  properties  as  that  of  the  blood.  According  to  Geiger  the 
lymph  contains  a  large  quantity  of  the  strongly  basic  albuminate  of 
soda,  which,  in  tho  absence  of  other  alkaline  salts,  communicates  no 
alkaline  reaction  to  tho  solution,  and  even  when  coagulated  retains 
much  alkali.  The  fat  of  the  lymph  is  in  small  quantities,  and  that 
for  the  most  part  in  a  saponified  form ;  chloride  of  sodium  is  the  prepon- 
derating mineral  ingredient.  Lymph  contains  a  larger  amount  of 
water  than  blood.  In  human  lymph  Marchand  found  96  92(3  and 
L'Heritier  92-436  of  water  :  in  the  lymph  of  horses  the  quantity  has 
been  found  to  vary  from  92  to  98  parts  in  100. 

The  elementary  granules  found  free  in  the  chyle  and  lymph  ara 
immeasurably  minute.  They  are  said  by  H.  Midler  to  consist  of  fat 
and  a  protein  envelope.    They  are  very  much  more  abundant  in  chyle 
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than  in  lymph.  Besides  these  Kollikcr  describes  free  nuclei  from 
0-001'" — 0'002"'  in  size:  these  arc  found  principally  in  the  lacteals, 
and  never  in  the  thoracic  duct.  The  lymph-corpuscles,  or  chyle- 
corpuscles — for  they  both  have  the  same  characters — are  found  every- 
where in  the  lymph.  They  are  rounded  pale  cells  0'0025"' — Q'0055'" 
in  diameter.  When  examined  in  their  native  fluid  they  appear  homo- 
geneous or  finely  granular,  and  contain  a  usually  indistinct  transparent 
homogeneous  slightly-glistening  round  nucleus.  On  the  addition  of 
water  the  nucleus  and  contents  are  rendered  turbid  by  a  granular 
deposit ;  and  on  that  of  acetic  acid  they  become  transparent  and  pale, 
exhibiting  the  strongly-granulated  contracted  nuclei  with  extreme 
distinctness,  bursting  at  the  same  timo  and  allowing  the  contents  to 
escape.  This  change  also  frequently  takes  place  in  the  smaller  cells 
on  the  addition  of  water,  preceded  by  the  apperance  of  clear  albumi- 
nous drops.  In  size,  quantity,  and  shape  the  lymph-corpuscles  present 
diversities  according  to  situation.  With  regard  to  the  origin  of  the 
lymph-corpuscles,  Professor  Kollikcr  says  they  are  formed  like  cells,  by 
the  development  of  membranes  around  free  nuclei,  a  process  which  is 
effected,  in  the  first  place,  in  the  commencement  of  the  lymphatic 
vessels,  but  also,  and  chiefly,  in  the  vasa  eflerentia  of  the  lymphatic 
gland.  To  this  is  added  the  multiplication  of  cells  by  division,  which 
does  not  always  take  place. 

The  importance  of  the  lymph-corpuscle  in  relation  to  the  blood  has 
been  pointed  out  by  Mr.  Wharton  Jones  in  a  paper  on  the  '  Blood- 
Corpuscle'  in  the  'Philosophical  Transactions'  for  1846.  In  this 
memoir  he  says  : — "  The  lymph-corpuscle  of  the  Vcrtcbrata  is  identical 
with  the  corpuscle  of  their  blood.  In  the  Oviparous  Vcrtcbrata  it 
occurs,  like  the  corpuscle  of  their  blood,  in  the  three  phases  of  granule- 
cell,  nucleated-cell,  and  free  cellxform  nucleus.  Tho  only  difference 
that  exists  between  the  corpuscle  of  tho  lymph  and  the  corpuscle  in 
the  blood  is,  as  regards  the  Oviparous  Vcrtcbrata,  the  little  degree  of 
coloration  which  the  coloured  stago  of  the  nucleated  cell  as  yet  pre- 
sents ;  and  as  regards  tho  Mammifcra,  the  small  degree  of  coloration 
which  the  coloured  stage  of  free  cclUcform  nucleus  has  yet  attained." 
In  the  same  paper  Mr.  Jones  describes  what  has  since  been  observed 
by  other  investigators,  that  the  lymph-corpuscle  presents  a  power  of 
moving  its  cell-wall  similar  to  that  possessed  by  some  of  the  lower 
forms  of  plants  and  animals,  as  the  Amabce,  Nostochincm,  &c. 

From  these  observations  it  will  be  obvious  that  the  old  notion  that 
the  function  of  the  lymphatics  was  to  carry  tho  effete  matters  of  the 
tissues  into  the  blood  is  erroneous.  The  chemical  analysis  of  the 
lymph,  as  well  as  the  nature  of  its  morphological  elements,  forbids 
this  view.  Lehmann,  in  his  '  Physiological  Chemistry,'  concludes 
from  his  analyses  of  the  blood  and  lymph,  that  "  the  function  of  the 
lymphatics  consists  not  merely  in  conveying  those  parts  of  the  tissues 
which  have  become  effete  into  the  blood,  from  which  after  undergoing 
further  changes  they  are  separated  by  the  organs  of  excretion,  but  also 
in  elaborating  the  still  plastic  portions  of  the  blood  into  cells,  namely, 
the  blood-corpuscles ;  for  how,  if  this  were  not  the  case,  could  cells 
occur  directly  in  the  lymph  if  it  merely  carried  off  the  disintegrated 
remains  of  the  tissues  ?  For  what  purpose  would  its  action  through 
the  lymphatic  glands  be  suspended,  or  at  all  events  considerably 
impeded,  if  the  absorbents  w-ere  not,  like  the  lacteals,  organs  for  the 
elaboration  and  formation  of  the  blood  ?" 

(Kolliker,  Manual  of  Human  Histology,  translated  for  Sydenham 
Society  ;  Lehmann,  Physiological  Chemistry,  translated  for  Cavendish 
Society.) 

LYMPHATICS.    [Absorbent  system.] 

LYNX.  [FELIDiE.] 

LYO'NSIA,  a  genus  of  Conchiferous  Mollusca  belonging  to  the 
Myaceous  group.  Mr.  G.  B.  Sowerby  has  described  two  species  :  one, 
L.  picta,  found  by  Mr.  Cuming  at  the  island  of  Muerte  attached  to 
particles  of  sand  in  eleven  fathoms  water,  and  which  becomes  rather 
irregular  in  form  as  it  increases  in  size ;  and  the  other,  L.  brcvifrons, 
found  at  St.  Helena,  in  sandy  mud,  at  depths  ranging  from  six  to 
eight  fathoms,  attached  to  particles  of  sand. 

LYPORNIX,  Wagler's  name  for  a  genus  of  Birds  with  a  moderate 
bill  defended  by  very  long  bristles,  and  both  mandibles  nearly  equal, 
the  wings  very  short  and  rounded,  and  the  tail  narrow.  [Halcyonim:.] 

LYME.  [Aspidophoeus.] 

LYRIOCEPHALUS.  [Draconina.] 

LYRURUS.  [Black-Cock.] 

LYSI'DICE,  Savign/s  name  for  a  genus  of  Dorsibranchiate  Annelida, 
which,  with  jaws  like  those  of  Eunice  (Cuvier),  or  even  more  numerous 
than  in  that  form,  and  often  unequal  in  number,  have  only  three 
tentacles,  and  cirrhi  for  brauchite. 

LYSIMACHI'A,  a  genus  of  Plants  belonging  to  the  natural  order 
Primulaccce.  It  has  a  5-parted  calyx,  a  rotate  corolla  with  scarcely 
any  tube,  and  a  5-parted  limb  ;  the  stamens  are  inserted  at  the  base  of 
the  corolla,  and  are  5  in  number ;  the  capsules  open  with  5  valves. 

L.  thyrsiflora  is  distinguished  by  its  axillary  stalked  dense  racemes ; 
its  leaves  are  opposite  and  lanceolate  ;  the  corolla  is  divided  almost  to 
the  base  into  narrow  petals,  often  separated  by  a  minute  tooth,  which 
as  well  as  the  calyx  is  yellow,  spotted  with  orange.  It  is  found  in 
marshes  in  the  north  of  England. 

L.  vulgaris  has  an  erect  stem,  with  compound  terminal  and  axillary 
panicles ;  ovate  or  ovate-lanceolate  leaves,  nearly  sessile,  or  3  or  4  in  a 
whorl ;  the  petals  are  entire,  with  glabrous  edges;  the  stamens  5,  and 


combined  for  half  their  length.  This  species  is  the  L.  punctata  of 
some  botanists,  and  probably  theA  v<ri/j.dxtov  "Acflos  Xpvaoeib'h  of  Dios- 
coride3,  lib.  iv.  cap.  3. 

L.  Nummuluria,  Money-Wort,  has  a  prostrate  creeping  stem,  solitary 
axillary  flowers,  ovate-acute  sepals,  and  glandular  filaments  connected 
at  the  base ;  the  leaves  are  opposite,  roundish,  and  shortly  stalked ; 
the  peduncles  shorter  than  the  leaves.  It  is  found  in  damp  places  in 
Great  Britain. 

L.  nexmorwm,  has  linear-lanceolate  sepals,  smooth  distinct  filaments, 
and  opposite  ovate-acute  leaves.  It  is  found  in  woods  and  damp  shady 
places  in  Great  Britain.  L.  atropurpurca  is  the  Av<ri/x<ixiov  "hvBos  Y\vfip"ov 
of  Dioscorides  (lib.  iv.  cap.  3). 

(Fraas,  Synopsis  Plantarum  Flora;  Classical;  Babington  Manual  of 
British  Botany.) 

LY'SMATA,  Risso's  name  for  a  genus  of  Macrurous  Decapod 
Crustacea  allied  to  the  Shrimps. 
LYSTRONICHUS.  [Cistelides.] 
LYTHE.  [Merlanqus.] 

LYTHRA'CE^E,  Loosestrifes,  a  natural  order  of  Polypetalous 
Exogens,  the  essential  character  of  which  is  to  have  a  tubular  calyx 
with  conspicuous  complete  ribs,  petals  inserted  into  the  orifice  of  the 
calyx,  stamens  springing  from  its  base  or  middle,  and  a  superior  poly- 
spermous  ovary.  They  are  most  near  Melastomacea;  and  Onagraccm. 
The  order  contains  few  plants  of  any  interest.  Some  of  the  genus 
Lagcrstromia  are  handsome  Indian  large-flowered  bushes,  represented 
in  South  America  by  Diplusodon ;  a  few  Anvmannias  have  acrid  leaves, 
which  act  as  vesicants  when  applied  to  the  skin  ;  and  the  Heun6  dye 
used  by  Oriental  women  for  their  nails  is  the  juice  of  the  fruit  of 
Lawsonia.  Lythrum  Salicaria,  the  subject  of  the  following  cut,  is  au 
English  type  of  the  order.  It  is  also  found  in  Australia,  and  has 
been  prescribed  in  diarrhoea. 


Purple  Loosestrife  [Lythrum  Salicaria). 

1,  a  flower-bud;  2,  a  calyx  cut  open  and  showing  the  insertion  of  the 
stamens;  3,  a  transverse  section  of  an  ovary;  4,  a  ripe  capsule,  with  its  four 
valves. 

LYTHRUM  (from  \i6pov,  '  black  blood,'  from  the  purple  colour  of 
the  flowers),  a  genus  of  Plants  belonging  to  the  natural  order  Lytic 
racece.  It  has  a  tubular  cylindrical  calyx,  with  from  8  to  12  teeth ; 
from  4  to  6  of  the  teeth  are  broader  than  the  rest  and  erect,  the 
alternate  ones  being  subulate  and  opposite  to  the  petals.  It  has  from 
4  to  6  petals  and  a  very  short  style.  The  capsules  are  2-celled  and 
many-seeded. 

L.  Salicaria,  Purple  Loosestrife,  has  lanceolate  leaves  from  a  cordate 
base,  and  whorled.  The  flowers  are  in  whorled  leafy  spikes,  almost 
sessile.  It  is  a  native  of  Europe,  in  ditches  and  watery  places, 
especially  about  the  margins  of  ponds  and  rivers,  and  is  found  in 
Britain  very  plentifully.  The  colour  of  the  flowers  varies  from  crimson 
to  purple.  The  herbage  is  generally  almost  smooth,  and  of  a  dark- 
green,  but  in  dry  situations  it  becomes  hoary  and  downy,  or  in  some 
degree  hairy,  as  well  as  more  dwarfy  in  stature.  This  species  is  the 
Lysamachia  of  Pliny,  lib.  xxv.  cap.  7;  lib.  xxvi.  cap  12,  14. 

L.  hyssopifolia  has  alternate  linear-lanceolate  blunt  leaves.  The 


MAASTRICHT  HOCK'S. 
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flowers  are  axillary  and  solitary,  with  two  minuto  subulate  bracts. 
The  calyx  teeth  aro  all  short,  and  tho  stamens  aro  usually  six  in 
number.  Tho  flowers  aro  small  and  of  a  light  purple-colour.  The 
whole  plant  is  glabrous,  and  is  found  in  damp  places  in  Great 
Britain. 

/,.  //iin/cri,  Hunter's  Purple  Loosestrife,  in  a  native  of  the  Ea  t 
Indies.    The  leaves  aro  opposite,  tho  calyx  tubular  and  G-luhud,  tlio 


stamens  12,  and  the  stylo  subulate.  Tho  petals,  0  in  number,  aro  of 
a  very  beautiful  red  colour,  and  aro  used  for  dyeing  in  India.  The 
hardy  perennial  species  of  Lylhrum  are  handsome  garden-flowers; 
thoy  grow  in  any  common  soil,  and  aro  easily  propagated  by  dividing 
at  tho  root.  Tho  seeds  of  tho  annual  kinds  require  to  bo  sown  in 
moist  situation!  in  the  spring. 

(Don,  Dkhlamydcous  Plants  ;  Uabington,  Manual  of  British  Botany.) 
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MAASTRICHT  ROCKS.  Tho  rock  of  St.  Peter's  Mountain  is 
generally  of  a  granular  texture,  and  to  geological  observers  presents 
a  sort  of  middle  character  between  Chalk  and  particular  parts  of  tho 
Calcairo  Grossier  of  tho  Paris  basin.  Tho  geological  relation  thus 
suggested  is  confirmed  by  tho  organic  remains,  which,  with  many 
points  of  specific  resemblanco  to  tho  ordinary  fossils  of  tho  chalk, 
exhibit  likewise  somo  generic  relations  to  the  Tertiary  series.  Accord- 
ingly, tho  place  in  tho  scale  of  strata  now  assigned  by  common  consent 
to  the  Maastricht  Rocks  is  in  immediate  superposition  above  the 
Chalk  of  England,  and  at  some  small  interval  below  tho  Calcaire 
Grossier  of  Paris.  It  may  bo  considered  as  an  upper  part  of  the 
Chalk  Formation,  and  is  paralleled  by  observed  cases  in  the  south-west 
of  France.  It  is  principally  to  Dr.  Fitton  ('  Proceedings  of  Geol.  Soc. 
of  London,'  1829)  that  English  geologists  owe  the  establishment  of 
this  important  classification. 

St.  Peter's  Mountain  is  rich  in  fossils,  some  of  which  lie  in  flint 
nodules,  and  others  in  the  stone.  A  few  years  ago  the  bones  of  some 
ruminant  quadrupeds  were  offered  for  sale  at  Maastricht,  and  were 
described  as  from  this  hill,  but  they  did  not  really  belong  to  the 
ancient  rock.  The  genuine  remains  aro  however  very  remarkable ; 
in  particular  the  great  aquatic  reptile,  imagined  to  be  a  crocodile  by 
Faujas  St.  Fond,  but  determined  to  have  other  analogies  to  the  Lacer- 
tiaden  by  Cuvier,  who  named  it  Mosasaurus  :  vertebra;  of  this  animal 
have  been  found  in  the  chalk  of  England  and  Sweden.  A  very  large 
species  of  marine  turtle  (Chelonia)  has  also  been  completely  examined 
by  Cuvier  from  this  locality.  Beautiful  teeth  of  fishes,  shells  of 
Nautili,  Baculites,  Belemnitcs,  Sippwites,  Inocei  'ami,  Ostrece,  Echinida, 
Tcrcbralulce,  and  Polypiaria  may  by  seen  in  some  of  the  interesting 
collections  at  Maastricht,  and  go  far  to  prove  the  truth  of  the  prevalent 
opinion,  that  the  strata  of  St.  Peter's  Mountain  are  more  allied  to 
the  Chalk  than  to  the  Calcaire  Grossier — the  newest  of  the  Secondary, 
rather  than  the  oldest  of  the  Tertiary  rocks. 

(Dr.  Fitton  in  Geol.  Proceedings  and  Transactions  ;  Meyer,  Palccolo- 
.  gica  ;  Von  Dechen,  Handbuch,  &c.) 
MACACO.  [Lemupjda] 

MACA'CUS,  a  barbarous  word  founded  on  the  term  Macaco  (written 
by  the  French  Macaque),  which,  according  to  Cuvier  and  the  author 
of  '  Natural  History  of  Monkeys,  Lemurs,  and  Opossums,'  appears  for 
the  first  time  in  Marcgrave's  '  Natural  History  of  Brazil,'  as  the  native 
appellation  of  a  kind  of  monkey  found  in  Congo  and  along  the  coasts 
of  the  Gulf  of  Guinea.  The  author  of  the  '  Natural  History  of 
Monkeys,'  &c,  observes  that  its  application  to  an  Asiatic  species,  of  a 
genus  totally  distinct  from  that  to  which  the  animal  properly  bearing 
it  really  belongs,  is  one  of  the  many  similar  errors  of  nomenclature 
committed  by  Buffbn,  at  that  time  indeed  unavoidable  from  the  very 
limited  knowledge  which  naturalists  possessed  on  the  subject  of 
specific  distinctions,  and  especially  from  the  confusion  which  reigned 
in  the  geographical  part  of  zoology. 

Lacepede  seems  to  have  been  the  first  who  Latinised  this  term,  and 
he  was  followed  by  other  French  zoologists .  as  well  as  by  those  of 
other  countries.  The  Ouanderow  or  Wanderow  appears  to  be  con- 
sidered the  type  of  the  genus,  at  least  it  stands  at  the  head  of  the 
heterogeneous  species  comprehended  under  the  title. 

Thus  Cuvier  arranges  under  the  Macaques  the  following  Simiadce: 
Silenus  Sinica,  S.  radiatus,  S.  cynomolgus  and  S.  cynoccphalus,  S. 
Rhesus,  S.  nemestrina,  &c. 

Dr.  J.  E.  Gray  arranges  the  genus  as  the  last  of  his  sub-family 
Cercopithecina  (family  Hominidaz). 

M.  Lesson,  who  makes  the  characters  of  the  genus  consist  in  a  facial 
angle  of  from  40  to  45  degrees  ;  in  a  very  strong  development  of  the 
supraciliary  and  occipital  crests  ;  the  presence  of  pouches  and  callosi- 
ties, and  a  tail  more  or  less  long,  gives  as  its  dental  formula  that 
which  is  common  to  so  many  of  the  Simiada;,  namely  : — 

_    .        4        .       l  i  5  « 

Incisors,  —  ;  canines,   ;  molars,   =  32  : 

4  1—1  5—5 

and  he  arranges  under  it  the  following  species  : — Silenus,  Si7iicus,  S. 
carbonarius,  S.  radiatus,  S.  cynomolgus,  S.  Rhesus,  S.  nemestrinus,  and 
S.  speciosus. 

Sir  William  Jardine  adopts  the  genus  with  the  following  species  : — 
Macacus  Silenus,  M.  Sinicus,  M.  radiatus,  M.  cynomolgus,  M.  Rhesus, 
M.  nemestrinus,  and  M.  niger. 

Mr.  Swainson,  who  also  adopts  the  genus,  gives  the  species  the 
English  appellation  of  Ape-Baboons ;  and  he  considera  that  they  are 


distinguished  by  an  elongated  muzzle,  as  in  M.  carbonariut,  much 
moro  prominent  than  in  tho  Cercocebi,  and  by  a  tail  more  or  less 
lengthened;  ho  is  also  of  opinion  that  they  differ  from  the  Cyano- 
ccphali  (Cynoccphali)  of  Cuvier,  or  True  Baboons,  because  their  nostrils 
"  open  obliquely  on  tho  upper  part  of  tho  muzzle."  Mr.  Swainson 
thinks  that  tho  form  of  these  animals,  nevertheless,  shows  a  strong 
resemblance  to  the  Cercocebi,  which  is  further  increased  by  their 
possessing  a  tail ;  although  this  member  is  generally  so  short  that  it 
selde.-n  equals  a  third  of  the  length  of  the  body.  The  muzzle,  ho 
observes,  is  so  much  elongated,  that  the  facial  angle  does  not  exceed 
45  degrees,  and  the  canine  teeth  aro  strong  and  large.  Ho  further 
remarks  that  it  deserves  attention,  that  some  of  the  species  (as  M. 
Silenus,  M.  Sinicus,  and  M.  radiatus)  are  remarkable  for  having  crests, 
which  either  assume  the  form  of  a  mane  or  of  a  radiated  tuft.  The 
Chinese  Bonnet-Monkey  has  the  hairs  disposed  in  this  manner,  while 
its  elongated  muzzle,  in  Mr.  Swainson's  opinion,  is  very  characteristic 
of  the  genus,  and  he  states  that  the  form  of  these  animals  separates 
them  widely  from  the  monkeys :  it  is,  he  says,  strong  and  compact, 
while  their  disposition  is  cunning  and  mistrustful.  He  concludes  by 
remarking,  that  the  crested  species  inhabit  India,  and  that  the  others 
are  African.    ('Nat.  Hist,  and  Classification  of  Quadrupeds.') 

The  author  of  the  'Natural  History  of  Monkeys,  Lemurs,  and 
Opossums'  rejects,  for  substantial  reasons  given  in  that  work,  the 
genus  Macacus,  and  applies  the  term  Baboons,  as  usually  understood 
and  applied  in  the  English  language,  to  a  group  of  Simice  co-ordinate 
with  the  Apes  and  Monkeys,  as  described  by  him,  distinguished  from 
the  Apes  by  the  equality  of  their  members,  their  cheek-pouches,  and 
ischial  callosities ;  and  from  the  Monkeys  by  the  short  robust  mako 
of  their  bodies  and  extremities,  their  tubercular  tails,  too  short  to 
execute  the  functions  usually  assigned  to  that  organ,  and  the  moun 
tain  rather  than  sylvan  habitat  which  this  conformation  necessarily 
induces. 

"  The  most  prominent  of  these  traits  of  structure,"  continues  tho 
author,  "  the  abbreviated  or  tubercular  nature  of  the  tail,  is  the  idea 
usually  attached  to  the  word  Baboon,  and  it  is  certainly  the  most 
prominent  and  characteristic  attribute  of  the  group  ;  since,  as  we  have 
frequently  had  occasion  to  observe,  the  comparative  development  of 
this  organ,  if  not  the  immediate  cause,  is  at  all  events  the  most  certain 
index  of  the  habits  and  economy  of  these  animals :"  and  he  makes 
the  Baboons  thus  defined  comprise  two  distinct  genera,  Papio  and 
Cynoccphalus,  respectively  confined,  with  one  or  two  exceptions,  to 
the  continents  of  Asia  and  Africa. 

The  author  then  introduces  to  the  reader's  notice  the  genus  Papio 
as  the  last  and  lowest  of  the  groups  which  inhabit  the  Asiatic  con- 
tinent and  the  great  islands  of  the  Indian  Archipelago,  and  which 
appear  to  occupy  in  these  regions  the  situation  which  the  Cynocephali 
fill  in  Africa.  Of  the  forms  placed  by  the  author  under  this  genu3 
the  Wanderoo  and  Gelada  (Papio  Silenus  and  P.  Gelada)  are  the  only 
species  in  which  the  tail  acquires  any  length  :  it  never  reaches,  he 
remarks,  beyond  the  houghs,  nor  is  it  ever  employed  to  assist  the 
progressive  motions  of  the  animals  as  among  the  Cercopiihcci.  These 
species  therefore,  he  thinks,  cannot  be  separated  with  any  kind  of  pro- 
priety from  the  Papios  with  tuberculous  tails,  merely  on  account  of 
their  comparative  length ;  because  that  organ,  though  rather  more 
developed  in  the  Wanderoo  and  Rhesus  than  in  the  Magot  and  Papio 
niger,  is  still  greatly  abbreviated  as  compared  with  the  tails  of  the 
Cercopitheci,  and  entirely  devoid  of  influence  as  an  element  in  the 
habits  and  economy  of  animal  life. 

Reverting  to  the  arrangement  of  the  author  of  the  '  Natural  History 
of  Monkeys,'  &c,  we  find  the  Papios  divided  into  two  small  groups, 
distinguished  by  the  greater  or  less  length  of  the  tail  on  the  one  hand, 
and  its  tuberculous  form  or  total  absence  on  the  other ;  of  the  latter 
the  well-known  Magot,  or  Barbary  Ape,  is  an  example,  and  the 
Wanderoo  (Macacus  Silenus  of  authors,  Papio  Silenus  of  the  author 
of  the  '  Nat.  Hist,  of  Monkeys ')  is  an  illustration  of  the  former. 

The  Wanderoo  has  its  hair  deep  black  throughout,  with  the  exception 
of  the  long  beard  or  mane,  which  descends  on  each  side  of  the  face  in 
the  form  of  a  ruff,  extending  downwards  over  the  chest,  and  varying 
from  an  ash-gray  to  a  pure  white.  The  upper  part  of  the  face  between 
the  eyes  naked  and  flesh-coloured  ;  the  muzzle  perfectly  black.  Cheek- 
pouches  large,  callosities  of  considerable  size,  and  flesh-coloured.  Tail 
about  half  as  long  as  the  body,  and  when  perfect,  which  in  captivity 
is  not  often  the  case,  termiuatiug  in  a  brush  of  tufted  hairs.  (Bennett.) 
It  is  the  Lion-Tailed  Baboon  of  Pennant. 
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It  is  an  inhabitant  of  the  peninsula  of  India,  Ceylon  (?)  (Knox ) 
M.  Duvaucel  saw  the  animal  in  the  menagerie  at  Barracporc,  and 
states,  according  toiF.  Cuvier,  that  the  Indians  give  it  the  name  of 
Nil  Bandar,  or  perhaps,  as  the  author  of  '  Nat.  Hist,  of  Monkeys ' 
observes,  more  properly  Nyl  or  Noel  Bhunder,  signifying  the  '  dark- 
blue  or  black  bhunder' ;  but  this,  continues  the  last-mentioned  author, 
evidently  refers  merely  to  the  colour  of  the  hair,  aud  cau  scarcely  be 
the  real  appellation  of  the  animal,  which,  not  being  a  native  of  Bengal, 
is  not  likely  to  have  a  Bengalee  name. 


■\Vandcroo  [Sileuut  peter). 


Father  Vincent  Maria  gives  the  following  quaint  account  of  this 
species  : — "  There  are  found,"  says  the  Padre,  "four  sorts  of  monkeys 
on  the  coast  of  Malabar;  the  first  is  quite  black  with  glossy  hair  at:d 
a  white  beard  round  the  chin,  measuring  rather  more  than  a  palm  in 
length.  The  other  monkeys  pay  to  this  so  profound  a  respect  that 
they  are  humble  in  his  presence,  as  though  they  appreciated  his  supe- 
riority. The  princes  and  mighty  lords  hold  him  in  much  estimation 
for  his  endowments  of  gravity,  capacity,  and  the  appearance  of  wisdom 
above  every  other  monkey.  He  is  readily  trained  to  enact  a  variety 
of  ceremonies  and  affected  courtesies,  which  he  goes  through  with  so 
grave  a  face  and  so  perfectly,  that  it  is  a  most  wonderful  thing  to  see 
them  so  exactly  performed  by  an  irrational  creature."' 

The  general  posture  of  the  species  is  on  all-fours  or  seated,  in  which 
positions  it  usually  takes  its  food,  either  by  the  hands  or  by  bringing 
the  mouth  to  it.  Its  first  operation  in  feeding  is  generally  to  fill  the 
cheek-pouches.*  It  sleeps  either  on  its  side  or  sitting,  bent  forward, 
and  with  the  head  on  the  breast.  Those  which  we  have  seen  in  cap- 
tivity have  exhibited  varied  temperaments.  One  in  particular  was  all 
life,  spirit,  and  mischief,  while  another  was  melancholy  and  staid  in 
its  deportment ;  and  yet  the  health  of  both  these  animals  appeared  to 
be  equally  good,  nor  was  there  much  difference  in  their  ages. 

The  following  species  of  Macacus  are  given  in  the  'British  Museum 
Catalogue  :' — 

M.  radiat.us,  the  Zati,  or  Capped  Macaque. 

M.  Sinicua,  the  Muuga,  or  Bonnet-Macaque. 

M.  ■ncinestrinus,  the  Bruh. 

M.  cynomolgut,  the  Macaque. 

M.  Rhesus,  the  Rhesus. 

M.  Oinops,  the  Oinops. 

M.  speciosus. 

M.  Juncus,  the  Magot. 

31.  nigev. 

Iu  the  same  Catalogue  the  Wanderoo  is  referred  to  Silenus  vciei: 
In  his  '  British  Fossil  Mammals,'  Professor  Owen  describes  a  species 
of  Macacus  under  the  title  of  M.  cocenus  ;  teeth  of  this  extinct  species 
L  iving  been  found  in  the  Tertiary  clay  at  Kyson,  near  Woodbridge, 

Suffolk. 

*  "  Fiiet  mouthed,  last  swallowed." — Hand,  i. 


The  following  is  given  by  M.  F.  Cuvier  as  the  d  utal  development 
of  the  Macaques  and  Cynocephales,  and  is  taken  from  the  Chinese 
Bonnet-Monkey  (Macaque  Bonnet  Chinois). 


Teeth  of  Macacus,  &c. 


MACAQUE.  [Macacus.] 
MACAUCO.  [Lemuiud-e.] 
MAC  AAV.  [PfflJSACIDJB.] 
MACK  [Myristica.] 

MACILERIUM,  a  genus  of  Plants  belonging  to  the  natural  order 

Lcgumiuoste.    One  species,  31.  Schonburghii,  produces  the  Itaka  Wood 
of  Guyana,  remarkable  for  it*  brown  and  black  streaks,  on  which 
account  it  is  employed  in  cabinet-work. 
MACHAIRODUS.  [Felidjj.] 

MACHETES,  Cuvier' a  name  for  the  Ruff  (Tringa  pugnax,  Linn.). 

[SCOLOPACID.E.] 

MACKEREL.  [Scombridje.] 

MACLE  (Chiastolile),  a  Mineral  occuriug  crystallised.  Its  primary 
form  is  a  right  rhombic  prism.  Cleavage  parallel  to  the  lateral 
faces  of  the  primary  form.  The  crystals  appear  to  be  composed 
of  two  substances :  one  of  a  yellowish  white,  sometimes  translucent, 
and  of  a  glassy  fracture;  the  other  bluish  black,  opaque,  and  dull. 
Fracture  scaly,  slightly  conchoidal.  Hardness  5'0  to  5'5.  Streak  white. 
Lustre  vitreous,  or  vitreo-resiuous.    Specific  gravity  2-944. 

The  white  portion  is  infusible  by  the  blow-pipe,  but  becomes 
whiter;  with  borax  it  fuses  with  difficulty  into  a  transparent  glass.  The 
black  portion  fuses  into  a  black  glass.  Kitric  acid  dissolves  it  entirely. 

It  occurs  imbedded  in  clay-slate  on  Skiddaw  in  Cumberland,  in 
Wicklow,  in  the  Pyrenees,  and  in  many  other  places. 
It  yields,  by  the  analysis  of  Landgrabe  : — 

Silica  68-49 

Alumina  30'17 

Magnesia  4-12 

Oxide  of  Iron  270 

Water  0*27 

 105-75 

MACLURA,  a  genus  of  Plants  belonging  to  the  natural  order 
Moracece.  The  fruit  of  M.  awaniiaca,  the  Osage  Orange,  is  as 
large  as  the  fist,  orange-coloured,  and  filled  with  a  yellow  foetid  slime, 
with  which  the  native  tribes  smear  their  faces  when  goiug  to  wav. 
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Tho  wood  of  M.  tincloria  is  tho  dye-wood  callod  Fustic ;  it  contains 
moriuo,  a  peculiar  colouring  substance;  its  fruit  is  pleasant,  and  used 
iu  North  American  medicino  for  tho  samo  purpose!  as  tlio  black 
mulberry  in  Europe.  According  to  Martius,  both  the  other  specie  I  of 
tho  genus  yield  fustic  in  ISru/.il.     (Lindley,  V  iiji.tahlr  h'uitlt/oiit.) 

MACLUUE1TE,  Condrodite,  Brucite,  u  Mineral,  occurring  imbedded 
in  rounded  masses,  tho  larger  of  which  presont  occasional  crystalline 
RppoarauceB  of  rhombic  prisms  with  dihedral  terminations.  Cleavage 
parallel  to  tho  lateral  planes.  Fracture  uneven.  Hardnoss  C'5. 
Specifio  gravity  3'15  to  3'25.  Colour  yellowish  or  brown.  Lustro 
vitreous.  Becomes  negatively  electrical  by  friction.  Transparent, 
translucent. 

Infusiblo  by  tho  blow-pipe,  but  becomes  colourless.  With  borax 
fuses  into  a  transparent  glass,  coloured  by  oxide  of  iron.  Not  affected 
by  acids. 

It  occurs  in  Now  York  and  New  Jersey,  and  also  at  Pargas. 
Analyses — No.  1,  by  D'Ohssor,  from  Pargas;  No.  2,  from  New 
Jersey,  by  Soybert :  — 


No.  1. 

No.  2. 

Silica 

.    .  38-00 

3266 

Magnesia 

.  54-00 

54-00 

Oxide  of  Iron  . 

.    .  5-10 

2-33 

Alumina 

.  P50 

Potash 

.    .  0-8G 

2-11 

Fluoric  Acid  . 

4-09 

9946 

95-19 

MACO'MA,  Leach's  name  for  tho  Venus  tenuis  of  De  Blaiuville, 
and  similar  species. 

MACRA'SPIS  (M'Lcay),  a  genus  of  Coleopterous  Insects  of  tho 
section  Lamellicornes,  and,  according  to  Latreillo'a  classification, 
belonging  to  tho  third  division  of  that  group,  the  Xylophili.  Tho 
genera  Macraspis  and  C/iasmodia  constitute  two  closely  allied  groups 
of  the  family  Rvtelidce,  the  species  of  which  inhabit  the  warmer  parts 
of  South  America,  and  are  remarkable  for  the  large  size  of  their 
scutellum.  They  are  of  tolerably  large  size  (averaging  about  three- 
quarters  of  an  inch  in  length,  or  rather  more),  usually  very  smooth 
and  glossy,  and  often  exhibit  brilliant  colours,  green,  brown,  and 
yellow  being  the  most  common  hues  observable  in  the  various  species. 
There  are  some  however  which  are  of  a  glossy-black  colour,  and 
others  which  have  yellow  markings  on  a  black  ground  {Macraspis 
quadrivittata,  Olivier).  The  body  is  of  an  ovate  form  (the  head  and 
thorax  having  an  outline  continuous  with  that  of  the  abdomen,  or 
nearly  so),  convex  above  and  beneath.  The  sternum  is  produced 
anteriorly  into  a  pointed  process,  which  projects  between  the  anterior 
pair  of  legs. 

In  the  genus  Macraspis  the  mentum  is  longer  than  broad,  slightly 
contracted  anteriorly,  and  without  any  fringe  of  hairs  on  the  anterior 
margin;  the  mandibles  are  almost  triangular,  and  have  the  apex 
pointed  and  notched ;  the  inaxillaa  have  several  denticulations. 

The  genus  Chasmodia  (M'Leay)  is  chiefly  distinguished  from 
Macraspis  by  the  obtusely  terminated  mandibles,  which  have  no  notch 
at  the  extremity ;  the  maxillae  having  a  tuft  of  hairs  and  only  two 
denticulations,  and  the  mentum  being  of  a  somewhat  ovate  form, 
distinctly  contracted  towards  the  apex  and  furnished  with  hairs. 
The  claws  of  the  tarsi  are  simple,  whereas  in  Macraspis  one  of  the 
claws  of  each  tarsus,  at  least  of  the  four  anterior  legs,  is  bifid. 

The  insects  of  these  two  genera  fly  by  day  about  trees,  emitting  a 
humming  noise,  and  feed  upon  flowers.  Collections  formed  in  Brazil 
usually  contain  many  of  these  insects. 

Dejean,  in  his  '  Catalogue  des  Coleopteres,'  enumerates  26  species 
of  Macraspis  and  5  species  of  Chasmodia. 

MACRAUCHE'NIA,  Professor  Owen's  name  for  a  large  extinct 
Mammiferous  Animal,  referrible  to  the  order  Pachydermata ;  but 
having  affinities  with  the  Ruminanlia,  and  especially  to  the  Camclidce. 

The  remains  on  which  the  Professor  founded  this  genus  included 
two  cervical  vertebra ;  seven  lumbar  vertebra,  all  more  or  less  frac- 
tured ;  a  portion  of  the  sacrum  and  ossa  innomiuata ;  fragments  of 
the  left  scapula ;  of  the  right  radius  and  ulna,  and  right  fore  foot ; 
the  right  femur  nearly  entire ;  the  proximal  and  distal  extremities  of 
the  right  tibia  and  fibula ;  and  a  metatarsal  bone  of  the  right  hind 
foot.  These  portions  of  the  skeleton  were  discovered  by  Mr.  Darwin 
iu  an  irregular  bed  of  sandy  soil,  overlying  a  horizontal  accumulation 
of  gravel  on  the  south  side  of  Port  St.  Julian,  on  the  east  coast  of 
Patagonia,  and  belonged  to  the  same  individual. 

Professor  Owen  observes  that  what  is  described  as  a  perforation  of 
a  single  transverse  process  in  a  cervical  vertebra  is  essentially  a  space 
intervening  between  two  transverse  processes,  a  rudimental  rib,  and 
the  body  of  the  vertebra,  and  the  Professor  alludes  to  the  manifestation 
of  this  structure  in  the  cold-blooded  Saurians  and  in  the  Ornithorhyn- 
chus.  _  He  observes  that  the  Camelidas  differ  not  only  from  the  other 
Ruminants,  but  from  all  other  existing  Mammalia,  in  the  absence  of 
perforations  for  the  vertebral  arteries  in  the  transverse  processes  of 
the  cervical  vertebra,  the  atlas  excepted;  and  though  it  is  true  that  in 
other  Mammalia  the  two  transverse  processes  are  manifested  on  each 
Bide  with  their  extremities  united  by  a  distinct  cartilage,  this  appears 
in  the  foetal  state  only,  for  the  cartilage  afterwards  becomes  ossified 
and  anchylosed  to  them.    After  referring  to  the  structures  of  the 


inferior  transverse  process,  or  its  representatives,  iu  tho  Hippopotamus, 
tho  Marsupials,  and  tho  Giraffe,  Professor  Owen  proceeds  thus  : — "  In 
the  long  corvioal  vertebra  of  tho  GmM«  and  Llama  the  upper  and 
lower  traimvorso  processed  aio  not  developed  in  the  same  perpen- 
dicular piano  on  tho  tide  of  tho  vertebra),  but  at  hoido  dintaneo  from 
each  other;  tho  lower  transverse  proceBHos  {fig.  1,  o)  being  given  off 


Cervical  Vertebrae  (1,  2)  of  Macrauchenia,  and  (3,  4)  of  Auchenia,  one-talf 
natural  size. 

from  the  lower  part  of  the  anterior  extremity  of  the  body  of  the 
vertebra ;  the  upper  ones  {fig.  1,  b)  from  the  base  of  the  superior 
arch  near  the  posterior  parts  of  the  body  of  the  vertebra.  The  extre- 
mities of  these  transverse  processes  do  not  become  united  together, 
but  they  either  pass  into  each  other  at  their  base  or  continue  through- 
out life  separated  by  an  oblique  groove.  This  groove  would  not 
however  afford  sufficient  defence  for  the  important  arteries  supplying 
those  parts  of  the  brain  which  are  most  essential  to  life ;  and  accord- 
ingly the  vertebral  arteries  here  deviate  from  their  usual  course,  in 
order  that  adequate  protection  may  be  afforded  to  them  in  their 
course  along  the  neck.  From  the  sixth  to  the  second  cervical  vertebra 
inclusive  in  the  A  uchenice,  and  from  the  fifth  to  the  second  inclusive 
in  the  Cameli,  the  vertebral  arteries  enter  the  vertebral  canal  itself, 
along  with  the  spinal  chord,  at  the  posterior  aperture  in  each  vertebra, 
run  forwards  on  the  outside  of  the  dura  mater  of  the  chord,  between 
it  and  the  vertebral  arch,  and  when  they  have  thus  traversed  about 
two-thirds  of  the  spinal  canal  they  perforate  respectively  the  superior 
vertebral  lamina;,  and  emerge  directly  beneath  the  anterior  oblique  or 
articulating  processes,  whence  they  are  continued  along  with  the 
spinal  chord  into  the  vertebral  canal  of  the  succeeding  vertebra,  and 
perforate  the  sides  of  the  anterior  parts  of  the  superior  arch  in  like 
manner ;  and  so  on  through  all  the  cervical  vertebra  until  they  reach 
the  atlas,  in  which  their  disposition,  and  consequently  the  structure 
of  the  arterial  canals,  resemble  those  in  other  Ruminants.  The  two 
cervical  vertebra  of  the  Macrauchenia  present  precisely  the  structure 
and  disposition  of  the  bony  canals  for  the  vertebral  arteries  which 
ore  peculiarly  characteristic  of  the  Candida?  among  existing  Mam- 
malia."   Fig.  2  shows  the  groove  and  orifices  of  the  canal  for  tho 
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vertebral  artery  in  a  section  exposing  the  spinal  canal.  Professor 
Owen  then  goes  on  to  show  that  the  vertebrae  of  the  Macrauchania 
also  closely  resemble  the  middle  cervical  vertebra)  of  the  Vicuna  and 
Llama  in  their  elongated  form  ;  approaching  the  Auchenial  division  of 
the  Ctmelidce,  and  deviating  from  the  True  Camels  in  the  relations  of 
the  length  of  the  body  of  the  vertebra  to  its  breadth  and  depth,  ami 
in  the  much  smaller  size  of  the  inferior  processes.  The  author 
observes  that,  excepting  the  Giraffe,  there  is  no  existing  Mammal 
which  possesses  cervical  vertebra;  so  long  as  the  Macrauchene ;  but 
that  the  cervical  vertebra)  of  the  Giraffe  differ  in  the  situation  of  the 
perforations  for  the  vertebral  arteries,  and  in  the  form  of  the  terminal 
articular  surfaces.  Both  the  cervical  vertebra;  described  by  Professor 
Owen  are  of  the  same  size,  and  each  measures  Ci  inches  in  extreme 
length,  2  inches  10  lines  in  breadth,  and  2  inches  4  lines  in  depth. 
Among  the  peculiarities  of  structure,  a  small  longitudinal  process 
(ficj.  2,  c)  is  given  off  immediately  below  the  base  of  the  anterior 
process,  and  this  is  not  observable  in  any  of  the  cervical  vertebra)  of 
the  Giraffe  or  Camelidw.  In  the  form  of  the  articulating  surfaces  of 
the  bodies  of  the  vertebra),  the  Macrauchene  deviates  from  the  Giraffe 
and  Camel,  but  resembles  the  Auchenice.  The  anterior  articulating 
surface  is  convex  and  almost  hemispheric  in  tho  Giraffe  and  Camel, 
whilst  the  posterior  surface  is  proportionally  concave,  so  that  the 
vertebra:  of  the  neck  are  articulated  by  ball-and-socket  joints,  yet  not, 
as  in  most  reptiles,  with  intervening  synovial  cavities,  but  by  means 
of  the  concentric  ligamentous  intervertebral  substance  characteristic  of 
the  Mammals.  The  degree  of  convexity  and  concavity  in  the  articular 
surface  of  the  bodies  of  these  vertebra)  in  the  Llama  and  Vicuna  is 
much  less  than  in  the  Camels,  and  the  former  consequently  carry  their 
necks  more  stiffly  and  in  a  straight  line.  The  anterior  articulating 
surface  in  Macrauchania  is  less  convex  than  it  is  in  the  Llama,  and 
the  posterior  surface  is  less  concave.  From  an  analysis  of  the  com- 
parative structure  of  these  vertebra;  in  the  Camels,  the  Llamas,  and 
the  Macrauchene,  Professor  Owen  infers  that  the  latter  carried  its 
nock  in  the  same  stiff  and  upright  position  as  is  manifested  in  the 
Llamas. 

There  is  not  in  the  collection  a  fragment  of  dorsal  vertebra;,  ribs, 
or  sternum;  but  the  seven  lumbar  vertebra)  form  a  consecutive  series 
from  the  same  individual  as  that  to  which  the  cervical  vertebra; 
belonged  ;  and  though  these  lumbar  vertebra)  do  not  possess  such 
distinctive  characters  as  those  of  the  neck,  they  contribute  not  unim- 
portantly to  the  illustration  of  tho  osteology  of  the  animal  and  its 
affinities.  No  existing  Pachyderm  has  more  than  six  lumbar  vertebra) ; 
the  Camels  and  Llamas  only,  among  the  Ruminants,  possess  seven  ;  and 
here  Professor  Owen  discovered  modifications  of  form  in  which  the 
Macrauchene  deviates  from  the  Camelida  and  approaches  the  Horse  and 
Hippopotamus.  In  the  Macrauchenia,  as  in  the  Rhinoceros,  Tapir, 
Hippopotamus,  and  Horse,  the  transverse  processes  of  the  last  lumbar 
vertebra  are  of  considerable  thickness  and  extent,  and  are  joined  by 
enarthrosis  to  the  transverse  processes  of  the  sacrum  ;  but  the  bony 
structure  of  these  joints  would  indicate  that  they  were  not  subject  to 
be  obliterated  by  anchylosis. 

Sufficient  of  the  sacrum  and  ossa  innominata  remain  to  enable  Pro- 
fessor Owen  to  state  that  the  sacruni  was  anchyloscd  to  the  ilia  :  the 
lower  boundary  of  this  anchylosis  is  marked  below  by  an  external 
ridge,  and  by  vascular  canals  and  grooves  in  the  substance  of  the  bone, 
as  in  the  Hippopotamus. 


Last  lumbar  vertebra  of  Macrauchenia,  one-third  natural  size. 

Of  the  remaining  portions,  the  anchylosed  fore  arm  and  leg,  and  the 
fore  foot  are  the  most  characteristic.  The  portion  of  the  antebrachium 
which  is  preserved  presents  a  condition  of  the  radius  and  ulna  inter- 
mediate to  those  which  respectively  characterise  the  same  bones  in 
the  Pachyderms  and  Camels.  In  the  former  the  radius  and  ulna  are 
separate  bones,  united  in  the  same  position  by  a  ligament,  but  so 
organised  that  the  movement  of  supination  cannot  be  effected.  A 
bony  confluence  joins  these  bones  partially  in  the  ordinary  Ruminants, 
but  this  rarely  extends  to  the  proximal  extremities.  In  the  Camel 
and  the  Llama  the  anchylosis  is  complete,  so  that  no  trace  of  the 
original  separation  of  the  radius  and  ulna  is  perceptible ;  and  the 
olecranon,  or  elbow,  appears  as  a  mere  process  of  the  radius.  The 
anchylosis  in  Macrauchenia  is  also  complete,  but  the  boundary-line  is 
clearly  defined,  and  the  proportion  which  each  of  the  bones  contributes 
to  the  great  articulating  surface  for  the  distal  end  of  the  humerus  is 
easily  distinguishable. 

Professor  Owen  goes  on  to  remai'k  that  the  confirmation  of  the  close 
affinity  of  the  Macrauchenia  to  the  Pachydermatous  order,  which  the 
structure  of  the  cervical  vertebra;  above  might  have  rendered  very 
doubtful,  is  afforded  by  the  bones  of  the  right  fore  foot. 


MACRAUCHENIA.  5?* 


Proximal  extremity  of  anchyloscd  ulna  and  radius  of  the  Macrauchene,  one. 
fourth  natural  size. 

These  are  in  so  perfect  a  condition  as  to  make  it  certain  that  the 
Macrauchene  had  three  toes  on  the  fore  feet,  and  not  more  ;  and  that 
the  fully-developed  matacarpal  bones  are  distinct,  and  correspond  in 
number  with  the  toes,  not  being  anchylosed  into  a  single  cannon-bone 
as  in  the  Ruminants.  The  bones  preserved  are  the  metacarpals, 
proxirnal  phalanges,  and  middle  phalanges  of  each  of  the  three  toes, 
and  the  distal  or  ungueal  phalanx  of  the  innermost  toe. 


a,  bones  of  the  right  fore  foot  of  the  Macrauchene,  one-fourth  natural  size  ; 
b,  second  and  last,  or  ungueal  phalanx,  one-half  natural  size. 

The  author  observes  in  continuation  that  the  bones  of  the  leg  of  the 
Macrauchene  exhibit  the  same  transitional  structure  as  is  afforded  by 
the  definable  limits  of  the  anchylosed  bones  of  the  fore  arm.  In  the 
Pachyderms  the  fibula  is  entire  and  distinct.  In  the  Ruminants  (the 
small  musk-deer  excepted,  and,  in  an  inferior  degree,  the  elk)  the 
fibula  appears  only  as  a  short  continuous  process  sent  down  from  the 
under  part  of  the  external  condyle  of  the  tibia.  In  the  Camelida  the 
only  trace  of  the  fibula  is  a  still  more  rudimental  state  of  this  process, 
whilst  in  the  Macrauchene  the  fibula  is  indeed  entire,  but  it  is  con- 
fluent with  the  tibia  through  nearly  its  whole  extent.  The  fibula  and 
tibia  are  distinct  bones  in  both  the  Palaeothere  and  Anoplothere. 
It  is  to  the  former  genus,  and  especially  to  Palaotherium  magnum, 
that  the  Macrauchene  presents  the  nearest  approach  in  the  general 
form  of  the  tibia,  the  principal  leg-bone;  but  in  the  Macrauchene  the 
tibia  is  relatively  shorter  and  thicker  and  straighter,  and  less  expanded 
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at  its  oxtromitics,  especially  tho  upper  one,  than  in  any  of  the 
Pakeotheres. 

Of  tho  few  bones  of  tho  parts  which  are  prosei-voil  tho  astragalus  is  for- 
tunately one.  Professor  Owen  has  compared  this  bono  (which  hojustlj 
Bays  is  the  very  ono  that  an  anatomist  would  have  chosen  had  his 
choice  been  limited  to  a  single  bone)  with  tho  astragalus  of  the  Giraffe 
and  other  Ruminants,  tho  Camel,  tho  Anoplotliero,  the  Hippopotamus, 
Rhinoceros,  Tapir,  and  Palxothero  ;  and  ho  comes  to  tho  conclusion 
that  it  is  with  tho  Pachyderms  having  threo  toes  to  the  hind  foot 
that  the  Macrauchenia  agrocs  in  tho  main  distinguishing  charactc in 
of  this  valuable  bone.  Tho  results  of  a  paper  of  minuto  detail, 
great  research,  and  happy  combination,  are  thus  summed  up  by  tho 
Professor : — 

"  Thus  we  obtain  ovidence,  from  a  few  mutilated  bones  of  the  trunk 
and  extremities  of  a  single  representative  of  its  race,  that  there  once 
existed  in  South  America  a  Pachydermatous  quadruped,  not  probos- 
cidian, which  oqualled  in  stature  the  rhinoceroses  and  hippopotamuses 
of  the  Old  World.  But  this,  though  an  interesting  and  hitherto 
unsuspected  fact,  is  far  from  being  the  sum  of  tho  information  which 
is  yielded  by  these  fossils.  We  havo  seen  that  tho  singlo  ungucal 
phalanx  bespeaks  a  quadruped  of  the  great  series  of  Ungulala,  and 
this  indication  is  corroborated  by  the  condition  of  the  radius  and  ulna, 
which  are  fixed  immoveably  in  tho  prone  position.  Now,  in  tho 
ungulated  series  there  are  but  two  known  genera — the  Rhinoceros  and 
Palwotherium — which,  like  the  quadruped  in  question,  have  only  threo 
toes  on  the  fore  foot.  Again,  in  referring  the  Macrauchenia  to  the 
tridactyle  family  of  Pachyderms,  we  find,  towards  the  close  of  our 
aualysis,  and  by  a  detailed  comparison  of  individual  bones,  that  the 
Macrauchenia  has  the  closest  affinity  to  the  Palceotherium.  But  tho 
Palceotherium,  like  the  Rhinoceros  and  Tapir,  has  the  ulna  distinct 
from  the  radius,  and  the  fibula  from  the  tibia  ;  so  that  even  if  the 
Parisian  Pachyderm  had  actually  presented  the  same  peculiarities  of 
the  cervical  vertebra)  as  the  Patagonian  one,  it  would  have  been 
hazardous,  to  say  the  least,  while  ignorant  of  the  dentition  of  the 
latter,  to  refer  it  to  the  genus  Palceotherium. 

"  Most  interesting  indeed  will  be  the  knowledge,  whenever  the  means 
of  obtaining  it  may  arrive,  of  the  structure  of  the  skull  and  teeth  in 
the  Macrauchenia.  Meanwhile  we  cannot  but  recognise  in  the  anchy- 
losed  and  confluent  state  of  the  bones  of  the  fore  arm  and  leg  a  marked 
tendency  in  it  towards  the  Ruminant  order,  and  the  singular  modifi- 
cations of  the  cervical  vertebral  have  enabled  us  to  point  out  the 
precise  family  of  that  order  with  which  the  Macrauchenia  is  more 
immediately  allied.  In  first  demonstrating  this  relationship  it  was 
shown  in  how  many  particulars  the  Camclida,  without  losing  the 
essential  characters  of  Ruminantia,  manifested  a  tendency  to  the 
Pachydermatous  type ;  and  the  evidence  which  the  lost  genera, 
Macrauchenia  and  Anoplotherium,  bear  to  a  reciprocal  transition  from 
the  Pachyderms  to  the  Ruminants  through  the  Camclida:,  cannot  but 
be  viewed  with  extreme  interest  by  the  zoologist  engaged  in  the  study 
of  the  natural  affinities  of  the  animal  kingdom." 

"  The  Macrauchenia  is  not  less  valuable  to  the  geologist  in  reference 
to  the  geographical  distribution  of  animal  forms.  It  is  well  known 
how  unlooked-for  and  unlikely  was  the  announcement  of  the  existence 
of  an  extinct  quadruped  entombed  in  the  Paris  Basin,  whose  closest 
affinities  were  to  a  genus  (Tapirus),  at  that  time  regarded  as  exclu- 
sively South.  American.  Still  greater  surprise  was  excited  when  a 
species  of  the  genus  Didelphys  was  discovered  to  have  co-existed  in 
Europe  with  the  Palceotherium.  Now,  on  the  other  hand,  we  find  in 
South  America,  besides  the  Tapir,  which  is  closely  allied  to  the 
Pala)othere,  and  the  Llama,  to  which  the  Anoplothere  offers  many 
traces  of  affinity,  the  remains  of  an  extinct  Pachyderm,  nearly  akin 
to  the  European  genus  Palceotherium ;  and  lastly  this  Macrauchenia 
is  itself  in  a  remarkable  degree  a  transitional  form,  and  manifests 
characters  which  connect  it  both  with  the  Tapir  and  the  Llama." 

{Zoology  of  the  Voyage  of  H.M.S.  Beagle,  1839.) 

MACROCEPHALI.  [Ammonites.] 
*"  MACROCHE'ILUS,  a  genus  of  Fossil  Gasteropoda,  proposed  by 
Professor  Phillips  ('  Palasozoic  Fossils  of  Devon ')  to  include  several 
species  which  occur  in  the  Devonian  and  Carboniferous  strata. 

MACROCYSTIS,  a  genus  of  Plants  belonging  to  the  natural  order 
Fucacece,  and  the  tribe  Laminaridce.  The  enormous  fronds  produced 
by  M.  pyrifera  have  been  spoken  of  by  many  navigators.  They 
appear  to  be  from  500  to  1500  feet  in  length  ;  the  leaves  are  long  and 
narrow,  and  at  the  base  of  each  is  a  vesicle  filled  with  air,  without 
which  it  would  be  impossible  for  the  plant  to  support  its  enormous 
length  in  the  water,  the  stem  not  being  thicker  than  the  finger,  and 
the  upper  branches  as  slender  as  common  pack-thread.  This  plant 
was  seen  by  Dr.  Joseph  Hooker  in  61°  S.  lat.,  iu  large  vegetating  patches 
wherever  the  water  was  free  of  icebergs. 

MACRODA'CTYLES,  Cuvier's  name  for  a  family  of  Wading-Birds 
(Echassiers)  [Grallatores],  which  have  very  long  feet,  formed  for 
running  over  marshy  or  water  plants,  or  even  for  swimming,  especially 
in  those  numerous  species  which  have  the  feet  fringed  or  bordered. 
There  ie  not  however  any  membrane  between  the  bases  of  their  toes, 
not  even  between  those  of  the  external  ones.  The  bill,  which  is  more 
or  less  compressed  on  the  sides,  is  lengthened  or  shortened  according 
to  the  genera,  without  however  arriving  at  the  fineness  or  weakness  of 
Cuvier's  preceding  family.  [Longirostres.]    The  body  of  these  birds 


is  also  singularly  compressed,  a  conformation  which  is  governed  by 
tlio  narrowni-,  f  uf  the  .-termini  :  their  wings  an;  modi -rat ;  or  short, 
and  their  flight  weak.  Tho  hind  too  in  all  is  rather  long.  Cuvier 
ohservos  that  this  family  has  been  divided  into  two  tribes,  according 
to  tho  presence  or  ahsenco  of  the  spur  on  the  wing;  but  he  adds  that 
this  character  is  not  without  exceptions.  Tho  following  genera  aro 
arranged  by  Cuvier  under  this  family,  which  terminates  his  order 
KchaHsiors :—  Parra,  Palamedea  (including  (Jhauna),  Megapodiuj, 
BtUlus,  Fulica  (including  fJallinula  and  J'or/ihyrio),  Chionit,  Forst. 
( Vaginalis,  Lath.),  Qlarcola,  Gin.,  Ph<r.nicc>ptcrus.  Cuvier's  nixth 
order,  Palmipedes,  immediately  succeeds  this  family,  which  is  some- 
what heterogeneous,  and  composed  of  birds  whoso  habits  aro  not 
similar.  Ph'cnicopterus  cannot  be  said  to  bo  without  any  membrano 
"  between  the  bases  of  tho  toes,"  &c.,  for  its  anterior  toes  aro  united 
to  the  nails  by  a  lunated  membrane.    [Ducks;  Culymuiimj.] 

MACRODIPTERYX.  [Goat-Suckers.] 

MACRODITES.  [Foraminifera.] 

MACROULOSSA.  [Cheiroptera.] 

MACRONYX.  TAeaudin^.] 

MAOliOPHTHALMUS.  [Gonoplacid.e.] 

MACROPIPER,  a  genus  of  Plants  belonging  to  tho  natural  order 
Piperacccc.  M.  mcthysticum,  tho  Ava,  is  the  most  celebrated  of  the 
narcotic  Pepper-Worts.  It  has  cordate  acuminate  many-nerred 
leaves  ;  solitary  axillary  spikes,  very  short,  pedunculated,  and  spreading. 
The  rhizoma  is  thick,  woody,  rugged,  and  aromatic.  It  is  used  in 
tincture  against  chronic  rheumatism.  Macerated  in  water  it  forms  an 
intoxicating  beverage,  of  which  the  Otaheitans  make  use  as  a  medicine; 
they  mako  themselves  drunk,  after  which  very  copious  perspiration 
comes  on  :  this  lasts  three  days,  at  the  end  of  which  time  the  patient 
is  cured. 

MACROPODIANS.  [Macropodidje.] 

MACROPO'DIDvE,  a  tribe  of  Brachyurous  Docapodous  Crustacea, 
being  the  first  of  the  family  of  Oxyrhynchi  (Milne-Edwards),  and 
nearly  corresponding  with  the  genus  Macropus  of  Latreille,  remark- 
able for  the  enormous  length  of  their  feet,  which  has  obtained  for 
them  the  name  of  Sea-Spiders  and  Spider-Crabs. 

Form  of  the  carapace  various,  but  in  general  triangular,  very  often 
not  extending  upon  the  last  thoracic  ring ;  the  anterior  feet  short, 
and  nearly  always  very  slender :  those  of  the  succeeding  pairs  always 
more  or  less  filiform  ;  the  length  of  the  second  pair  often  nine  or  ten 
times  the  length  of  the  post-frontal  portion  of  the  carapace,  and 
always  much  exceeding  the  double  of  that  portion  ;  the  succeeding 
feet  in  general  very  long  also  ;  the  basilary  joint  of  the  external 
antenna)  nearly  always  constitutes  the  major  part  of  the  lower  wall 
of  the  orbit,  and  proceeds  to  solder  itself  to  the  front.  In  the  greater 
portion  of  the  tribe  the  third  joint  of  the  external  jaw-feet  is  inclined 
to  oval  or  triangular,  longer  than  it  is  wide,  and  does  not  support 
the  succeeding  joint  on  its  anterior  and  internal  angle,  as  in  the  other 
O.ryrhynchi.  (Milne-Edwards.) 

The  localities  of  the  Macropodida  are  considerable  depths  in  tho 
sea,  where  they  lie  hid  among  the  sea-weeds ;  they  are  also  found  on 
oyster-banks.  They  walk  slowly  and  unsteadily.  The  weakness  of 
their  claws  must  render  them  not  formidable  to  other  marine  animals, 
and  the  probability  is  that  they  live  principally  on  Annelidcs,  Planarice, 
and  small  Molluscs.  (Milne-Edwards).  Several  species  of  this  family 
have  been  exhibited  iu  the  Aquavivarium  in  Regent's  Park,  but  like 
other  deep-sea  creatures,  they  soon  perish.  For  a  short  time  they  are 
very  lively,  and  the  awkwardness  of  their  gait  and  habits  out  of 
water  quite  disappears  when  they  are  plunged  in  deep  water. 

This  tribe  is  sometimes  called  Lcplopocliaclce,  after  the  genus 
Lcptopodia. 

Lcptopodia  (Leach),  established  at  the  expense  of  the  genera  Tnachus 
of  Fabricius,  and  Macropus  of  Latreille.  M.  Milne-Edwards  observes 
that  it  is  very  remarkable  for  the  general  form  of  its  body  and  the 
excessive  length  of  the  feet;  and  states  that  it  presents  in  an 
exaggerated  manner  all  the  distinctive  characters  of  the  family  and 
of  the  tribe  to  which  it  belongs. 

It  has  the  carapace  nearly  triangular,  and  not  covering  the  last 
ring  of  the  thorax  ;  rostrum  styliform  and  of  enormous  length  ;  eyes 
large  and  not  retractile  ;  internal  antenna),  when  folded  back,  following 
the  longitudinal  direction  of  the  body;  first  joint  of  the  external 
antennre  very  long  and  completely  confounded  with  the  neighbouring 
parts  of  the  shell,  the  second  inserted  at  a  considerable  distance  in 
front  of  the  orbits  and  below  the  rostrum  ;  epistome  much  longer 
than  it  is  wide ;  third  joint  of  the  jaw-feet  nearly  triangular,  and 
carrying  at  its  external  angle  the  succeeding  joint,  which  is  very  much 
developed.  The  sternal  plastron  as  long  as  it  is  wide,  but  very  much 
narrowed  between  the  first  pair  of  feet,  which  are  very  slender  and 
extremely  long,  but  les3  than  any  of  the  rest ;  the  leugth  of  those  of 
the  second  pair  equals  nine  or  ten  times  the  length  of  the  post-frontal 
portion  of  the  carapace;  abdomen  in  both  sexes  composed  of  six 
joints,  of  which  the  first,  which  is  very  much  developed,  and  as  long 
as  it  is  wide,  occupies  the  dorsal  surface  of  the  body,  while  the  last 
is  formed  by  the  soldering  of  the  sixth  and  seventh  abdominal  rings. 
(Milne-Edwards.) 

The  species  are  found  on  the  coasts  of  America  and  of  the  Antilles, 
as  far  as  is  at  present  known. 

L.  sagiltaria,  Leach  (Cancer  set kornis.  Herbst. ;  Inachus  Sagittarius, 
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Fabricius) ;  of  which  we  subjoin  a  drawing,  may  be  taken  aa  a  good 
(sample  of  this  genus. 


Lrplopodia  sagitiaria. 

Lalreillia  (Ram.). — Carapace  triangular,  truncated  anteriorly,  and 
not  covering  the  last  ring  of  the  thorax  ;  epistome  much  longer  than 
it  ia  wide ;  second  and  third  joints  of  the  external  jaw-feet  very 
narrow  ;  feet  filiform  and  very  long  ;  abdomen  of  the  female  of  five 
joints  only,  though  the  sutures  of  two  others  may  be  distinguished  ; 
structure  of  that  of  the  male  not  known. 

L.  clegans  ia  the  only  species  known.  Carapace  smooth,  front  armed 
above  with  two  large  divergent  horns,  and  with  a  spine  directed  for- 
wards between  the  antenna; ;  feet  of  the  last  four  pairs  with  the  third 
joint  spiny,  the  penultimate  joint  a  little  dilated  above  towards  its 
extremity,  and  the  tarsus  very  short;  abdomen  armed  with  six  spines, 
two  of  which  are  situated  on  the  median  line  and  four  near  the  edges. 
Length  about  an  inch.    Colour  yellowish. 

It  is  found  on  the  coasts  of  Sicily. 

M.  Milne-Edwards  thinks  that  the  Maia  scticornis  of  Bosc  should 
be  placed  near  this  speciea. 

Achceus  (Leach). — This  genus  is  very  nearly  allied  to  Stenorhynchus 
and  Inachus,  but  is  distinguished  from  all  the  other  genera  of  this 
family  by  the  form  of  the  posterior  feet  and  some  other  characters. 

The  carapace  is,  as  in  the  greater  part  of  the  family,  not  extending 
on  the  last  segment  of  the  thorax,  nearly  triangular,  and  convex  on 
the  branchial  regions.  Rostrum  nearly  null ;  eyes  not  retractile,  and 
carried  upon  rather  long  peduncles;  first  joint  of  the  external  antennae 
soldered  to  the  front  and  advancing  above  the  level  of  the  internal 
cauthus  of  the  eyes ;  the  second  joint  inserted  on  the  sides  of  the 
rostrum  and  entirely  exposed  above.  Epistome  nearly  square ;  third 
joint  of  the  external  jaw-feet  longer  than  wide,  nearly  triangular,  and 
giving  attachment  to  the  succeeding  joint  near  its  anterior  and  external 
angle.  Sternal  plastron  suddenly  narrowed  between  the  anterior  feet, 
which  are  slender  and  short,  while  those  of  the  succeeding  pairs  are 
filiform  ;  the  second  pair  are  nearly  twice  and  a  quarter  longer  than 
the  post-frontal  portion  of  the  carapace,  and  terminate  by  a  styliform 
and  entirely  straight  joint;  the  succeeding  feet  are  much  shorter,  and 
the  terminal  joint  of  the  last  four  is  large,  compressed,  and  falciform. 
Abdomen  composed  of  six  joints  in  both  sexes.  (Milne-Edwards.) 

Achceus  has  hitherto  been  found  only  in  the  British  Channel. 

A.  Cranchii  is  the  only  species  of  the  genus.  The  rostrum  is  formed 
of  two  small  triangular  teeth,  and  not  extending  beyond  the  second 
joint  of  the  external  antennae ;  a  spine  on  the  anterior  face  of  the 
ocular  peduncles  ;  genital  and  cardial  regions  elevated  in  the  form  of 
tubercles ;  feet  with  very  long  hairs,  and  hooked.  Length  from  6  to 
8  lines.    Colour  brown. 

It  is  found  at  Falmouth  in  England,  and  the  mouth  of  the  Ranee 
near  St.  Malo.    The  species  lives  among  the  sea-weeds  and  oysters. 

Stenorhynchus  (Lamarck  ;  Latreille). — Carapace  triangular,  and  not 
prolonging  itself  above  the  last  thoracic  ring.  Rostrum  advanced, 
bifid,  and  sharp ;  orbits  circular,  eyes  rather  projecting  and  not 
retractile.  Internal  antenna;  capable  of  being  folded  back  longitudi- 
nally, and  the  fossets  in  which  they  are  lodged  not  completely 
separated  from  each  other;  the  first  joint  of  the  external  antenna; 
confounded  with  the  neighbouring  parts,  and  very  narrow;  the  second 
inserted  on  the  sides  of  the  rostrum,  and  the  third  much  longer  than 
the  second.  Epistome  longer  than  wide,  and  the  pterygostomian 
regions  rudimentary  ;  buccal  frame  longer  than  it  is  wide.  External 
jaw-feet  narrow,  third  joint  oval,  and  the  fourth  rather  long  ;  sternal 
plastron  narrow  between  the  anterior  feet,  but  afterwards  wider,  and 
presenting  on  the  median  line  a  suture  which  occupies  the  last  segment 
of  it ;  feet  of  the  first  pair  short,  hut  much  larger  than  the  succeeding 


ones,  the  claw  (maims)  which  terminates  it  convex,  and  the  fingers  a 
little  curved  inwards ;  four  last  pair  of  feet  filiform  and  extremely 
long;  the  length  of  those  of  the  second  pair  equal  to  five  or  six  timea 
the  width  of  the  carapace;  the  others  become  progressively  shorter; 
their  penultimate  joint  is  a  little  dilated  towards  the  end,  and  the  last 
joint  ia  styliform  and  a  little  recurved.  Abdomen  in  both  sexea  com- 
posed of  six  joints,  the  last  of  which  is  formed  by  the  union  (soudure) 
of  the  sixth  and  seventh  rings.  (Milne-Edwards.) 

The  species  of  this  genus  are  found  in  the  European  seas. 

S.  Phalangium  {Cancer  Phalangium,  Pennant;  Cancer  rostratus, 
Linn.;  Macropus  Phalangium,  Latreille;  Macropodia  Phalangium, 
Leach).    This  speciea  is  found  on  the  coasts  of  the  English  Channel. 


Stenorhynchus  Phalangium, 

S.  tenuirostris,  Bell  (Lcptopodia  tenuirostris,  Leach),  the  Slender 
Spider-Crab,  is  also  found  on  the  British  coasts. 

Composcia  (Leach ;  Latreille). — Carapace  convex  and  nearly  pyri- 
form,  but  truncated  anteriorly ;  rostrum  rudimentary  and  scarcely 
reaching  beyond  the  internal  canthus  of  the  orbits.  Eyes  supported 
upon  peduncles,  which  are  rather  long,  recurved  anteriorly,  and  very 
large  at  their  base ;  they  are  capable  of  being  reflected  backwards,  but 
they  are  not  retractile,  for  there  is  no  post-foraminary  orbital  cavity 
for  lodging  them,  their  extremity  being  only  protected  by  a  spine  of 
the  lateral  part  of  the  carapace.  The  internal  antennas  are  reflected 
a  little  obliquely  forwards ;  the  fossets  which  lodge  them  have  this 
particularity,  namely,  that  they  are  not  separated,  as  they  are  ordi- 
narily, by  a  longitudinal  portion,  and  form  only  a  quadrilateral  cavity. 
The  first  joint  of  the  external  antenna;  is  long  and  delicate,  and  is 
continued  nearly  as  far  as  the  rostrum,  carrying  at  its  extremity  a 
moveable  stem,  which  is  consequently  completely  exposed.  The 
epistome  is  nearly  square,  and  the  external  jaw-feet  are  very  much 
elongated,  and  only  close  the  mouth  imperfectly.  The  feet  are  slender 
and  very  long ;  in  the  female  the  first  pair  are  the  shortest,  and  are 
not  stouter  than  the  succeeding  ones ;  those  of  the  third,  the  fourth, 
and  the  fifth  pair  are  a  little  longer,  and  are  also  terminated  by  a 
cylindrical  nail  slightly  curved  downwards.  Form  of  the  feet  of  the 
male,  and  disposition  of  the  abdomen  in  this  genus,  not  known. 
(Milne-Edwards.) 

The  species  are  found  in  the  seas  of  Asia. 

C.  retusa  may  be  taken  as  an  example. 

Eurypodius  (Guerin). — A  genus  forming  in  certain  points  a  passage 
between  the  Macropodians  already  noticed,  and  some  of  the  Maiidw, 
such  as  Halimus  auritus  ;  approaching  the  latter  in  the  form  of  the 
feet,  and  resembling  the  former  in  the  length  of  those  members  and 
in  the  disposition  of  the  eyes. 

The  carapace  triangular,  twice  as  long  as  it  is  wide,  rounded 
posteriorly,  narrow  anteriorly,  convex  and  unequal  above ;  rostrum 
formed  by  two  long  and  horizontal  horns ;  eyes  carried  on  peduncles 
of  moderate  length  and  not  retractile ;  disposition  of  the  internal 
and  external  antenna;  nearly  the  same  as  in  Stenorhynchus,  Inachus, 
&c. ;  epistome  wider  than  it  is  long ;  third  joint  of  the  external  jaw- 
feet  nearly  square,  as  wide  as  it  is  long,  and  deeply  notched  anteriorly 
and  internally,  in  order  to  give  insertion  to  the  succeeding  joint. 
Anterior  feet  of  the  length  of  the  body  in  the  male  and  much  shorter 
in  the  female ;  they  are  a  little  convex,  and  the  fingers  are  slightly 
curved  inwards  ;  the  succeeding  feet  are  very  long,  their  third  joint 
ia  cylindrical,  but  the  fifth  is  compressed,  and  dilated  below ;  its 
greatest  width  is  below  the  middle ;  the  finger  is  large,  recurved,  very 
sharp,  and  capable  of  being  bent  back  against  the  lower  edge  of  tho 
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preceding  joint,  after  the  manner  of  a  subchelifovm  claw  ;  the  length 
of  the  second  pair  of  feet  is  nearly  twice  and  a  half  that  of  the  post- 
frontal  portion  of  the  carapace,  and  the  succeeding  feet  diminish 
successively  in  length  but  very  little  ;  abdomen  composed  of  seven 
joints  in  both  sexes.  (Milne-Edwards.) 

E.  Latreillii.    This  species  is  found  in  the  Falkland  Islands. 


Amathia  (Rous). — This  genus  agrees  in  some  respects  with  the 
Pericera!  of  Latreille ;  indeed  the  aspect  of  both  is  the  same,  but  the 
external  antennae  of  Amathia  have  not  the  peculiar  disposition  which 
is  visible  in  Pericera,  and  the  space  which  the  orbits  leave  between 
them  is  scarcely  wider  than  the  base  of  the  rostrum,  whilst  in  Pericera 
it  is  more  than  double, 

It  has  a  carapace  in  the  form  of  an  elongated  triangle  with  a 
rounded  base  ;  its  upper  surface  and  its  borders  beset  with  enormous 
spines  ;  the  rostrum,  which  is  terminated  by  two  large  divergent 
horns,  nearly  as  long  as  the  post-orbitary  portion  of  the  carapace. 
Eyes  small,  and  partially  protected  by  a  spine  which  occupies  their 
externa]  canthus,  but,  as  in  the  preceding  genera,  they  are  not  retractile 
and  always  remain  projecting.  External  antennas  presenting  nothing 
remarkable  ;  the  basilary  joint  is  long,  very  narrow,  and  soldered  to 
the  front ;  the  stem  is  inserted  under  the  rostrum,  at  some  distance 
before  the  level  of  the  eyes;  it  is  very  slender,  and  its  first  two  joints 
are  of  equal  length  ;  epistome  large,  and  nearly  as  long  as  it  is  wide  ; 
the  third  joint  of  the  external  jaw-feet  is  dilated  outwards,  and  trun- 
cated at  its  two  internal  angles.  The  first  pair  of  feet  are  shorter 
than  the  succeeding  ones  ;  they  are  filiform  in  the  female,  and  a  little 
convex  or  swollen  in  the  male ;  the  succeeding  feet  are  long  and 
filiform ;  the  second  pair  are  more  than  thrice  as  long  as  the  post- 
orbitary  portion  of  the  carapace,  without  including  the  posterior  spine ; 
the  others  are  much  shorter,  their  terminal  joint  is  long,  sharp,  and 
without  either  spines  or  teeth  on  its  inferior  surface  ;  abdomen  com- 
posed of  seven  joints  in  both  sexes.  (Milne-Edwards.) 

A .  Rmoana.  Carapace  armed  with  thirteen  enormous  spines,  three 
of  which  elevate  themselves  from  the  stomachal  region,  one  from  the 
cardial,  and  the  others  occupy  the  border  of  the  buckler ;  one  on 
the  intestinal  region,  three  on  each  side  upon  the  branchial  region, 
aud  one  upon  each  of  the  hepatic  regions  :  there  is  a  small  spine  in 
front  of  the  eyes,  and  a  larger  one  at  the  anterior  angles  of  the  buccal 
frame ;  feet,  as  well  as  the  carapace,  covered  with  a  sort  of  down ; 
length  about  two  inches ;  colour  yellowish,  with  two  spots,  red  upon 
the  front.    It  has  been  found  at  Toulon. 

HAT.  HIST.  DIV.  VOL.  III. 


Inachun  (Loach). — This  genus,  an  established  by  Fabriciiis,  com- 
prehended nearly  all  tlin  (h  yr/i yuchi ',  v.  ill,  t.ln;  exception  of  Ui<; 
Parthenopidw.    Tho  genus  is  now  much  restricted. 

The  carapaco  is  nearly  triangular,  not  much  longer  than  it  is  wide, 
and  highly  embossed  above  ;  rostrum  very  short,  disposition  of  tho 
eyes  different  from  that  in  the  previous  genera  in  the  Hystem  of  M. 
Milne-Edwards,  the  peduncles  being  capable  of  being  reflected  back- 
wards, and  being  lodged  in  an  oibitary  cavity,  wliicli,  though  not 
deep,  is  very  distinct ;  internal  antennas  without  anything  remarkable  : 
the  first  joint  of  the  external  antenna:  soldered  to  the  fr  >nt  before  the 
Internal  Mnthxui  of  the  eyes,  and  tho  second  advanced  on  the  sides  of 
tho  rostrum  ;  epistome  rather  wider  than  it  is  long  :  third  joint  of  tho 
jaw-feet  much  longer  than  it  is  wide,  nearly  of  the  form  of  a  trianirle, 
with  its  base  in  front,  and  giving  attachment  to  its  succeeding  joint 
near  its  anterior  and  external  angle ;  sternal  plastron  narrowed 
suddenly  between  tho  feet  of  the  first  pair,  and  with  its  length  not 
equal  to  its  greatest  breadth;  feet  of  the  first  pair  very  small  in  the 
female,  but  very  largo  in  the  male,  and  sometimes  thrice  the  length 
of  the  body;  the  claws  always  pointed  and  curved  inwardB.  The 
succeeding  feet  cylindrical,  slender,  and  more  or  less  filiform  ;  tho 
second  pair,  always  longer  than  the  first,  are  three  or  four  times  the 
length  of  the  post-frontal  portion  of  the  carapace ;  the  othera 
diminish  successively  in  length,  and  all  terminate  in  a  very  long 
cylindrical  joint,  which  is  pointed  and  but  little  or  not  at  all  curved. 
The  abdomen  is  composed  of  only  six  distinct  joints. 

All  the  species  are  small,  and  have  hitherto  been  found  on  the 
coasts  of  Europe,  particularly  those  of  England  and  France.  In  the 
hitter  country  they  have  been  taken  both  on  tho  northern  aud 
Mediterranean  shores.  They  often  haunt  coves  where  there  are 
oysters,  and  all  of  them  have  the  body  covered  with  down  and  hairs, 
to  which  sponges  and  corallines  attach  themselves ;  colour  brownish. 
(Milne-Edwards). 

M.  Milne-Edwards  divides  the  genus  into  three  sections  :  the  first 
containing  one  species,  ha.ving  the  stomachal  region  furnished  with, 
five  spines  or  tubercles,  including  one  (median  and  posterior)  very 
strong,  and  four  small  ones  anteriorly  on  a  transversal  line. 

/.  Scorpio  (I.  Dorsettensis).  It  has  been  taken  in  the  British 
Channel,  &c. 


Inachus  Scorpio. 

a,  male ;  6,  female  ;  c,  abdomen  of  male ;  d,  abdomen  of  mature  fcaale ; 
e,  abdomen  of  immature  female. 

The  second  section  consists  of  /.  Dorynchus  and  /.  thoracicus,  and 
the  third  of  /.  leptochirus.    The  last  is  a  British  species. 

Egcria. — This  genus  is  Asiatic  in  its  geographical  distribution,  and 
M.  Milne-Edwards  divides  it  into  two  sections :  the  first  with  the 
third  joint  of  the  external  jaw-feet  deeply  notched  at  its  anterior  and 
external  angle  (E.  arachnoides  and  E.  Iferbslii),  and  the  second  with 
the  third  joint  of  the  external  jaw-feet  not  notched  at  its  anterior 
and  internal  angle  (j£  Indica).  [Egeria.] 

Doclea  (Leach). — Carapace  nearly  globular,  hairy,  and  more  or  less 
beset  with  spines ;  front  raised,  and  the  lateral  edges  of  the  carapace, 
instead  of  joining  the  orbits,  directed  towards  the  anterior  border  of 
the  buccal  frame  ;  rostrum  short  and  very  narrow  ;  the  orbits  directed 
obliquely  forwards,  and  entirely  lodging  the  eyes,  which  arc  very 
small,  and  have  no  trace  of  a  spine  at  the  anterior  angle  of  their 
upper  border,  a  character  which  renders  them  easily  distinguishable 
from  the  Libinio?.  The  basilary  joint  of  the  external  antenna 
advances  much  beyond  the  internal  canthus  of  the  eyes,  aud  termi- 
nates nearly  in  a  point  under  the  front,  to  which  it  is  intimately  united' 
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the  second  joint  of  these  antennas  is  short,  and  placed  near  the  edge 
of  the  rostrum  ;  the  third  and  the  fourth  joints  are  very  small. 
Epistome  very  little  developed,  and  much  wider  than  it  is  long ;  the 
third  joint  of  the  external  jaw-feet  is  nearly  square,  slightly  dilated 
outwards,  and  rather  deeply  notched  at  the  internal  and  anterior 
angle;  sternal  plastron  nearly  circular;  the  anterior  feet  weak  and 
very  small,  not  more  than  once  and  a  half  of  the  length  of  the  cara- 
pace ;  the  hand  nearly  cylindrical;  the  succeeding  feet  very  long, 
though  not  always  equalling  those  of  the  Egerice,  slender,  and  cylin- 
drical;  their  terminating  joint  long  and  styliform  ;  the  second  pair 
from  twice  to  thrice  as  long  as  the  post-frontal  portion  of  the  carapace, 
and  the  succeeding  pairs  diminishing  progressively.  The  abdomen 
varies;  sometimes  only  five  distinct  joints  are  to  be  detected  in  that  of 
the  female ;  sometimes  there  are  seven,  as  in  the  male. 

M.  Milne-Edwards,  who  gives  the  specific  character  here  stated, 
observes  that  the  Doclecc  bear  the  greatest  analogy  to  the  Egerice,  and 
establish  the  passage  between  those  Macropodidce  and  Libinite  which 
belong  to  the  tribe  of  Maiiadm.  [Maiidje.] 

The  species  are  found  in  the  Indian  Seas. 

D.  Rissonii,  whose  locality  is  unknown,  is  given  as  an  example. 


(Milne-Edwards,  Histoire  Nalurelle  dcs  Crustacccs ;  Bell,  British 
Stalk-Eyed  Crustacea.) 

MACRO'POMA,  a  genus  of  Fossil  Fishes,  proposed  by  Agassiz. 
The  species  belong  to  the  Cretaceous  Strata. 

MACKOPTERUS.  [Ducks.] 

MA'CROPUS,  the  scientific  name  for  the  Kangaroos.  [Marsu- 
PIata.]  The  term  is  also  used  by  M.  Latreille  to  designate  a  genus  of 
Brachyurous  Decapod  Crustaceans.  [Macuopodid.£.] 

MACRORHAMPHUS.  [Scolopacice.] 

MACRORHINUS.  [Phocim:.] 

MACROSE'MIUS,  a  genus  of  Fossil  Fishes,  proposed  by  Agassiz. 
From  the  Oolite. 

MACROURA,  or  MACRU'RA,  the  scientific  name  for  that  section 
of  Crustaceans  which  have  the  abdomen,  usually  called  the  tail,  long, 
in  contradistinction  from  that  section  (Brachyura)  which  have  the 
tail  short.  The  Common  Lobster  is  an  example  of  a  Macrurous 
Crustacean,  and  the  Common  Crab  of  a  Brachyurous  Crustacean. 
[Crustacea.] 

MACROXUS.  [SciuniDiE.] 

MACTRA.  [Conchacea.] 

MADATEUS.  [Cheiroptera.] 

MADDER.  [Rubia.] 

MADIA,  a  genus  of  South  American  Herbaceous  Plants  belonging 
to  the  natural  order  Compositm,  one  of  the  species  of  which,  M.  saliva, 
is  of  value  for  the  oil  yielded  by  its  seeds  upon  pressure.  The  genus 
forms  the  type  of  Madiece,  a  division  of  the  Senecionideous  Tribe  of 
De  Candolle,  and  is  distinguished  among  its  congeners  by  its  roundish 
1-rowed  involucre,  the  bracts  of  which  are  keeled  and  envelop  the 
grains,  by  a  plane  receptacle  paleaceous  at  the  margin  and  naked  in 
the  middle,  and  by  its  bald  achenia,  which  have  four  or  five  angles, 
and  taper  to  the  base.  M.  sativa,  which  forms  the  only  species,  is  an 
upright  hairy  glandular  viscid  Chilian  annual,  with  oblong  entire 
leaves,  half  amplexicnul,  opposite  at  the  bottom  of  the  stem  and 
alternate  at  the  top ;  the  flower-heads  are  racemose,  and  the  flowers 
pale-yellow.  It  has  long  been  cultivated  in  Chili,  and  apparently  in 
California,  for  the  sake  of  its  oil,  which  is  of  excellent  quality.  It 
has  also  attracted  attention  in  Europe  in  consequence  of  Mr.  Bosch, 
the  superintendent  of  the  gardens  of  the  King  of  Wurtemberg,  having 
successfully  cultivated  it  in  Germany  on  a  large  scale.  He  found  that 
as  compared  with  rape  and  poppies  the  amount  of  oil  yielded  per 
German  acre  was  as  follows  : — 

Rape     yields  240  lbs.  of  oil  per  German  acre. 

Poppies  yields  264  lbs.  of  oil  per  German  acre. 

Madia    yields  442  lbs.  of  oil  per  German  acre. 
This  oil  does  not  congeal  at  19°  below  zero  of  Reaumur,  but  only 
becomes  a  little  less  fluid,  which  makes  it  a  valuable  material  for  keep- 
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ing  machines  in  order.  The  seeds  are  sown  in  October,  and  from  four 
to  six  pounds  are  required  per  acre  (German).  The  crop  is  of  the 
easiest  management,  and  the  only  precaution  to  be  taken  by  the  culti- 
vator, which  it  is  important  to  notice,  is  that  the  seeds  must  be  thrashed 
out  soon  after  the  crop  is  cut,  otherwise  the  glutinous  stalks,  when 
heaped  up,  ferment  and  injure  the  seeds. 

(Oardencr's  Magazine,  March,  1839,  p.  142.) 

MADOQUA.  [ANTiLOPEiE.] 

MADRASTR.<EA.  This  name  is  given  by  De  Blainville  to  a  sub- 
section of  the  Madrephyllicea,  including  Astrcea,  Echinastrcea,  Oculina, 
and  BranchaMrcca.  He  attaches  but  little  importance  to  it  as  a 
division.  [Madrephyllicea.] 

MADREPHYLLI03A,  the  first  section  of  the  Stony  Zoantharia  of 
De  Blainville,  who  styles  the  other  section  of  this  family  of  Zoantharia, 
Madreporcea.  [Madrepor^a.]  The  Linnajan  genus  M adrepora  included 
nearly  all  the  species,  and  obviously  required  analysis,  the  more  so 
that  geological  naturalists  referred  to  the  same  genus  a  vast  number 
of  previously  unknown  forms,  and  thus  encumbered  recent  and 
impeded  fossil  zoology,  and  prevented  any  right  notion  of  the  successive 
forms  of  zoophytic  life  on  the  globe. 

Solander  proposed  some  useful  divisions  of  this  unmanageable  genus, 
derived  from  the  growth  of  the  coral.  Lamarck  established  many  im- 
portant genera,  especially  characterising  some  fossil  groups.  Lamouroux 
also  laboured  to  improve  the  classification.  Goldfuss  has  since 
described  additional  fossil  groups ;  and  M.  De  Blainville  has  re- 
organised the  labours  of  his  predecessors,  with  a  special  regard  to  the 
soft  animal  parts  figured  and  described  by  Lesueur,  Quoy,  Gaimard, 
and  other  voyagers. 

The  Madrephyllicea  of  this  writer  seldom  acquire  that  highly  ramose 
figure  which  belongs  to  the  Lamarckian  genera  Madrepora,  Pocillopora, 
&c. ;  they  are  furnished  with  cells  of  various  figure,  always  how- 
ever radiated  by  lamella;,  which  are  frequently  numerous.  There  is 
no  general  distinctive  character  of  the  soft  parts,  or  'polypi,'  as  they 
have  usually  been  termed.  The  following  are  the  principal  genera  of 
this  group  : — 

Cyclolites  (fossil). — Animal  unknown ;  solidified  by  a  calcareous 
polypidom,  of  a  short,  simple,  orbicular,  or  elliptical  figure,  flattened, 
and  marked  with  concentric  lines  below,  convex  above,  with  a  great 
number  of  very  fine  entire  lamella;,  convergent  to  a  sublacunose  centre. 

Lamarck  founded  the  genus ;  Goldfuss  includes  it  with  the  Fungia;. 
Only  fossil  species  are  known  ;  they  occur  in  the  tertiary  and  upper 
secondary  strata  chiefly.  Mr.  Lonsdale  notices  it  in  the  Silurian 
system. 

C.  numismalis  (Madrepora  porpita,  Linn.)  may  be  taken  as  an 
example.    (Goldfuss,  tab.  14,  fig.  4,  a,  b.) 

Fungia. — Animal  gelatinous  or  membranous,  generally  simple, 
depressed,  orbicular,  or  oval ;  mouth  superior,  transverse  in  a  large 
disc,  which  is  covered  by  many  thick  cirriform  tentaoula ;  the  disc  is 
solidified  internally  by  a  calcareous  solid  polypidom,  of  a  simple  figure 


Fungia  patellaris. 
a,  upper  face  ;  b,  lower  face, 
(seldom  complex),  ornamented  above  by  a  star  of  radiating  aculeated 
lamella;,  and  below  by  simple  rugose  rays. 
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There  aro  about  nine  rocent  (mostly  from  Indian  Seas),  and  as  many 
fossil  species.  Do  Blainvillt;  arranges  thorn  in  throe  groups  ;  simple 
and  circular;  simple  and  compressed  ;  complex  and  oblong. 

The  animal,  according  to  Quoy  and  Qainiard,  is  very  liko  that  of 
Caryophyllia ;  it  covers  the  upper  face,  and  returns  over  the  lower, 
bo  that  the  whole  polypidoni  is  internal.  M.  Stutehbury  has  described 
the  growth  of  this  coral  in  the  '  Linnean  Transactions.' 

F.  palellaris  (Ellis  and  Soland.,  t.  28,  figs.  1-4)  may  be  takon  as  an 
example. 

Montlivaltia  (fossil). — Animal  unknown  ;  solidified  by  a  calcareous 
polypidom  of  sub-conical  or  pyriform  figure  (fixed);  transversely 
wrinkled  below ;  enlarged,  excavated,  and  lainellato-radiate  above. 
From  the  Oolite  of  Caen.  Goldfuss  refers  it  to  Anthophyllum,  of 
Schweigger;  and  Do  Blainville  says  it  is  closely  allied  to  Cyclolites. 

M.  caryophyllata  (Lamx.,  'Zooph.'  t.  79,  figs.  8-10)  is  an  example. 

Polyphyllia. — Animals  numerous,  confluent,  with  a  rather  prominent 
mouth,  lobed  at  the  margin;  numerous  tontacula,  not  round  the 
mouth,  but  scattered  on  the  surface  of  a  fleshy  part,  which  entirely 
envelops  and  incloses  a  calcareous  solid  polypidom,  which  is  a  free 
oval  elongated  plate ;  above  rather  convex,  and  covered  with  lamellar 
ridges,  which  are  denticulated,  prominent,  very  slender,  and  transverse, 
but  without  stelliform  disposition  ;  below  rather  concave,  and 
roughened  by  close-set  tubercles. 

The  wholo  mass  is  free  on  the  sea-bed. 

Fungia  talpa  of  Lamarck  ('  Actinologie,'  pi.  52,  fig.  1)  belongs  to 
this  genus. 

Anthophyllum. — Animal  unknown,  containing  a  calcareous  polypi- 
dom of  a  conical  or  pyriform  figure,  fixed  in  the  lower  part,  enlarged, 
flattened,  excavated,  and  multilamellous  in  the  upper  part.  This 
genus  includes  fossil  species  from  ancient  rocks,  and  appears  imper- 
fectly distinguished  from  Turbinolia  \taless  the  species  of  that  genus 
were  all  free,  which  is  at  least  doubtful. 

A.  Gucttardi,  Defr.,  is  an  example. 

Ehrenberg  unites  in  one  genus  Monomyces,  the  Anthophylla,  Mont- 
livaltia, and  the  two  first  groups  of  Fungia. 

Turbinolia. — Animal  simple,  conical,  ribbed  externally  with  larger 
and  smaller  ribs ;  terminated  above  by  a  mouth  begirt  with  numerous 
tentacula,  and  solidified  by  a  calcareous  polypidom  which  is  free, 
conical,  fun-owed  externally,  attenuated  to  one  extremity,  enlarged  at 
the  other,  and  ending  in  a  large  shallow  radiated  cell. 

Most  of  the  species  are  fossil :  they  occur  in  rocks  of  all  ages, 
particular  species  belonging  to  each ;  but  if  the  genus  is  not  very 
obscurely  characterised,  the  use  of  the  term  is  not  very  accurate. 
According  to  De  Blainville,  the  recent  T.  amicorum  has  twenty-four 
ribs ;  but  this  number  is  exceeded  vastly  in  some  of  the  fossil  species 
referred  to  the  genus ;  and  in  others  there  are  fewer  than  twenty -four. 

Diploctcnium  of  Goldfuss  is  a  compressed  Turbinolia,  according  to 
De  Blainville. 

T.  amicorum,  Bl.,  from  the  South  Seas,  may  be  taken  as  an  example. 

T.  borealis  and  T.  milletiana  are  found  in  British  seas. 

Turbinololisis  (fossil). — Animal  unknown,  solidified  by  a  calcareous 
polypidom,  of  a  simple  turbinated  figure,  and  free.  This  polypidom 
is  lacunose,  furnished  above  with  radiating  lamella?,  united  at  short 
equal  intervals,  and  marked  externally  by  longitudinal  flexuous 
stria?,  inclosing  between  their  united  edges  vertical  lines  of  pores  or 
cells. 

M.  Lamouroux  describes  this  genus.  It  has  been  since  adopted 
by  Mr.  Lonsdale  for  specimens  which  occur  plentifully  in  strata  below 
Old  Red-Sandstone.  ('  Silurian  System,'  by  Murchison.)  De  Blainville 
appears  to  think  it  should  be  reunited  with  Turbinolia,  but  he  had  not 
examined  the  specimens  noticed  by  Lamouroux. 

T.  ochracea.  Lamouroux.    '  Gen  des  Polyp.,'  t.  82. 

Caryophyllia. — Animals  actiniform,  subcylindrical,  provided  with  a 
simple  or  double  crown  of  short  thick 
perforated  tentacula,  which  project  from 
the  surface  of  stars  or  cylindriconical 
cells;  cells  furnished  with  radiating 
lamellae  internally  complete,  externally 
striated,  and  aggregated  into  a  solid 
conical  polypidom,  fixed  at  the  base. 
The  species  are  grouped  according  to  the 
simple  or  fasciculated  character  of  the 
mass.  There  are  both  recent  and  fossil 
examples  of  each  group. 

Lamarck  is  the  author  of  this  genus, 
distinguishing  it  from  Turbinolia  and 
Oculina.  He  has  been  followed  by 
nearly  all  zoologists;  but  Goldfuss  has 
reunited  Caryophyllia  and  Oculina  into 
his  genus  Lithodendron. 

C.  Cyathus  (Ellis  and  Sol.,  t.  28,  f.  7) 
is  an  example.  It  has  occurred  in  the 
British  seas. 

Ehrenberg  divides  this  genus,  and 
forms  the  following  new  ones  : — 

Desmophyllum.    Example,  C.  dianthus, 
Cyathina.    Example,  C.  Cyathus. 
Cladocera.   Example,  C.  calycularis. 


Caryophyllia  Cyathus. 


Karciuula. — Animals  unknown,  contained  in  cells  at  the  end  of  long 
cylindrical  tubes  ;  cells  latnellifcrouH,  ntelliform  ;  tubes  striated  exter- 
nally, parallel  to  the  axis,  united  by  a  cellular  transverse  uiann  into  a 
solid  calcareous  polypidom,  whose  upper  and  under  surfaces  arc  plane 
and  parallel. 

This  genus,  established  by  Lamarck,  includes  both  recent  and  fonsil 
species.  It  seems  to  bear  tin;  faun:  relation  to  Caryo/ihyUiu  that 
certain  tubular  Astrace  bear  to  the  ordinary  forms  of  that  genus. 
Thoro  is  no  sufficient  reason  for  the  conjecture  of  De  Blainville,  that 
Lithostrotiou  of  Llwyd  should  be  referred  to  thU  genua:  it  has  more 
resemblance  to  the  following  group,  with  which  indeed  Do  Blainville 
has  joined  it. 

Columnariu  (fossil). — Animals  unknown,  contained  in  shallow 
multi-radiato  stelliform  cells,  at  the  ends  of  prismatic  tubes ;  tube* 
aggregated,  contiguous,  more  or  less  parallel,  forming  by  their  union  a 
solid  thick  calcareous  polypidom. 

This  is  a  genus  of  Goldfuss,  established  on  fossils  of  the  Transition 
Strata. 

Stylina  (fossil). — Animals  entirely  unknown,  contained  in  radiated 
cells  at  the  end  of  long  cylindrical  vertical  tubes;  tubes  furnished 
internally  with  distinct  lamella?,  which  radiate  from  a  solid  more 
or  leBS  prominent  axis,  and  are  united  by  a  cellular  mass  so  as  to 
form  a  stony  polypidom,  more  or  less  extended,  thick,  and  echinateo; 
above. 

A  g^nus  of  Lamarck  (originally  named  Fascicularia  by  him),  which 
includes  perhaps  only  one  species.  The  prominent  axis  occurs  how- 
ever in  several  madreporic  fossils  not  usually  referred  to  this  genus — 
as  certain  C'yathophylla  of  Goldfuss.  Sarcinula  conoidca  of  this  author 
is  ranked  by  De  Blainville  as  a  Stylina. 

Catenipora  (fossil). — Animals  unknown,  contained  in  tubular  cells ; 
cells  terminal,  often  oval,  furnished  with  radiating  plates,  and  united 
laterally  into  a  calcareous  polypidom,  which  may  be  described  as  of  a 
conical  figure,  fixed,  composed  of  vertical  anastomosed  lamella?. 

Tubipora  catenulata  of  old  writers  is  the  type  of  this  Lamarckian 
genus,  which,  with  some  surprise,  we  found  to  be,  as  De  Blainville 
states,  really  a  lamelliferous  coral.  He  draws  this  inference  from 
examining  a  fine  specimen,  at  Bonn,  of  C.  escharoides,  which  he  con- 
siders the  only  species.  It  is  peculiar  to  the  Transition  Rocks,  though 
not  perhaps  to  the  Silurian  System. 

C.  escharoides  (Lamarck  ;  Goldfuss,  ti  25)  is  an  example. 


Catenipora  cscharoidet. 
Fischer's  genus  Halysiies  is  identical  with  Catenipora. 
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Syringopora  (fossil). — Animals  unknown,  contained  in  long  sub- 
flexuous  tubular  vertical  cells ;  opening  of  the  cells  round,  terminal ; 
numerous  email  horizontal  tubuli  branch  off  from  the  cells,  and  unite 
by  anastomosis  the  whole  ramified  mass  into  one  polypidom. 

Goldfuss  is  the  author  of  this  genus,  the  species  of  which  were,  by 
older  writers,  always  ranked  as  Tubipora.  In  our  own  examinations 
of  Syringoporu,  from  the  Carboniferous  Limestone  (<S.  ramulosa  (?), 
Goldfuss),  we  have  had  reason  to  think  the  interior  of  the  tubes  had 
formerly  been  radiated ;  but  the  traces  of  the  lamellae  are  never  clear, 
or  even  certain.  The  species  belong  to  Silurian  and  Carboniferous 
Rocks  chiefly,  perhaps  not  exclusively. 

S.  verticellata  (Goldfuss,  t.  25,  f.  6;  S.  geniculata,  Phillips,  'Geol.  of 
Yorkshire,'  ii.  t.  2,  f.  1)  may  be  taken  as  an  example. 
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Syringopora  geniculata. 

Dendrophyllia. — Animals  actiniform,  furnished  with  a  great  number 
Df  bifid  tentacula,  in  the  midst  of  which  is  a  polygonal  mouth ;  the 
cells  containing  the  animals  are  rather  deep,  and  radiated  by  nu- 
merous prominent  lamullas ;  the  polypidom  which  these  compose  is 
widely  attached,  arborescent,  striated  externally,  lacunose  inter- 
nally, and  truncate  at  the  extremities.  The  species  are  both  recent 
and  fossil. 

D.  ramca  (Sol.  and  Ellis,  t.  38)  is  an  example. 

Lobophyllia. — Animals  actiniform,  furnished  with  many  cylindrical 
tentacula  ;  cells  conical  (sometimes  elongated  or  sinuous),  with  a  sub- 
circular  opening,  laciniato-lamelliferous,  terminating  the  few  branches 
of  the  polypidom,  which  is  fixed,  of  a  turbinated  shape,  externally 
striated,  and  internally  lacunose. 

The  species  were  included  in  Lamarck's  genus  Caryophyllia ;  the 
fossil  species  are  chiefly  from  the  Oolitic  Formation. 

L.  Carduus  (Caryophyllia  Carduus,  Lamarck)  is  an  example. 

Meandrina. — Animals  more  or  less  confluent,  in  one  surface,  in 
long  sinuous  series,  haviug  each  a  distinct  mouth  and  lateral  series  of 
very  short  tentacula,  contained  in  shallow  cells,  which  are  not  really 
separate,  but  form  by  their  lateral  union  sinuou3  valleys ;  these  valleys 
are  furnished  on  each  side  of  the  mesial  liue  with  transverse  sub- 
parallel  lamellae,  ending  against  ridges  which  separate  the  valleys ;  the 
whole  calcareous  polypidom  is  fixed,  simple,  turbiniform  when  young, 
aud  globular  when  old. 

This  genus,  established  by  Lamarck,  is  universally  adopted  by 
zoophytologists.  The  recent  species  belong  to  the  Indian  or  South 
Atlantic  seas.  The  fossil  species  are  few,  and  chiefly  belong  to  the 
Oolitic  Formation. 

M.  dcedakca  (Ellis  and  Sol.,  t.  46,  f.  1)  may  be  taken  as  an  example. 


Dictyophyllia  (fossil). — Animals  unknown,  contained  iu  polygonal 
rather  irregular  cells  of  a  considerable  size ;  cells  separated  by  parti- 
tions denticulated  on  both  sides ;  the  calcareous  polypidom  which 
results  is  fixed,  deeply  reticulated  on  the  surface,  and  encrusts  other 
bodies.    The  base  of  the  cells  is  finely  tuberculated. 

The  best  marked  species  is  D.  reticulata,  which  is  found  in  the 
chalk  of  Maastricht.    Goldfuss,  t.  21,  fig.  3. 

Agaricia. — Animals  wholly  unknown,  contained  in  cells,  which 
often  appear  incomplete  or  confused,  and  sublamellar  internally  :  they 
constitute  by  their  union  a  stony  polypidom,  fixed,  formed  of  flattened 
foliaceous  irregular  expansions,  stelliferous  on  one  side  only. 

The  recent  species  are  not  numerous.  We  receive  them  from  the 
Indian  Ocean  and  the  South  Sea.  Goldfuss  refers  some  fossils  to  this 
genus. 

A.  cucullata  (Ellis  and  Sol.,  t.  42,  f.  1,  2)  is  an  example. 

Tridacophyllia. — Animals  actiniform,  confluent,  very  depressed, 
enlarged,  and  attenuated  to  a  finely  crenulated  edge ;  mouth  central, 
a  little  tuberculous,  but  without  tentacula ;  cells  deep,  irregular, 
foliaceous  in  the  borders,  lamellato-radiate,  and  denticulato  within, 
externally  and  irregularly  striated ;  the  polypiferous  mass  thus  formed 
is  calcareous,  foliaceous,  not  porous,  striated,  turbinated  and  fixed  at 
the  narrow  part. 

Lamarck  included  the  principal  species  (T.  Lactuca)  in  his  genus 
Pavonia  ;  another  he  named  Explanaria  aspera. 

T.  Lactuca  (Ellis  and  Sol.,  t.  54)  is  an  example. 

Monticularia. — Animals  unknown,  contained  in  cells  imperfectly 
circumscribed,  sometimes  even  confused  or  confluent :  the  lamelloe  of 
these  cells  are  very  prominent,  very  distinct,  rather  numerous,  and 
diverge  from  a  tubercle  ;  the  union  of  the  cells  is  marginal  and  in  one 
surface;  the  polypidom  is  calcareous,  very  lacunose  and  polymor- 
phous :  sometimes  it  encrusts  other  bodies,  is  agglomerated  into  a  heap, 
or  spreads  iu  sinuous  expansions,  striated  externally. 

This  genus  of  Lamarck  is  supposed  to  be  identical  with  Hydnopora 
of  Fischer.  The  recent  Bpecies  are  from  the  Indian  seas.  Mr.  Lonsdale 
refers  a  fossil  species  of  the  Silurian  system  to  this  genus. 

M.  exesa  (Sol.  aud  Ellis,  t.  49,  f.  3)  may  be  taken  as  an  example. 

Pavonia. — Animals  without  tentacula;  the  cells  which  contained 
them  confluent,  conical,  small,  rather  oblique,  furnished  with  many 
very  close  lamelloe  disposed  irregularly,  though  sometimes  in  series ; 
the  polypidom  thus  composed  is  solid,  fixed,  running  into  various 
agglomerations  and  expansions,  with  sharp  edges. 

The  recent  species  are  from  the  East  and  West  Indian  peas.  The 
few  fossil  species  are  from  Transition  and  Oolitic  Formations. 

P.  loletiformis  (Ellis  and  Sol.,  t.  32,  f.  3,  4)  is  an  example. 
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Meandrina  dcedaltfa. 
entire  figure  reduced  ;  b,  portion,  natural  size. 


raronia  loletiformis. 

The  following  genera,  namely,  A  strata,  Echinastrcea,  Branchastrma, 
and  Oculina,  are  grouped  by  De  Blainville  under  the  sub-sectional 
title  of  Madrastrxa  : — 

Astrcea. — Animals  short,  more  or  less  cylindrical ;  mouth  rounded, 
placed  in  the  midst  of  a  disc  covered  with  few  and  rather  short 
tentacula ;  cells  shallow,  lamelks  radiating,  and  forming  by  their  union 
a  fixed  polymorphous  polypidom,  which  often  encrusts  other  bodies, 
or  is  agglomerated  on  itself.  This  great  genus  is  divided  into  the 
following  sections. 

Section  A.  Astraoides  of  Quoy  and  Gaimard. — Stars  round  and  often 
disjoined. 

A.calycularis  (Caryophillia  calycularis  of  Lamarck),  from  the  Medi- 
terranean, is  an  example. 

Section  B.  Meaudriniform  Astrace. — Stars  distinct,  unequal,  oblong, 
more  or  less  diffluent,  forming  encrusting  or  agglomerated  masses. 

A.  Uva  may  be  taken  as  an  example. 

Section  C.  Qemmastrcea. — Stars  circular,  very  distant,  prominent, 
and  forming  encrusting  masses. 
These  are  chiefly  fossil. 

A.  Lucasiana,  Defr.,  from  the  Oolite  of  Besancon,  is  an  example. 

Section  D.  Tubastrcea. — Cells  tubular,  vertical,  more  or  less  distant, 
with  a  round  opening,  the  edges  being  hardly  prominent,  and  radiated 
by  a  moderate  number  (12  to  24)  of  complete  lamellae.  This  section 
includes  many  recent  and  fossil  species. 

A.  faveolata  (Ellis  and  Sol.,  t.  53)  may  be  taken  as  an  example. 

The  animal  is  described  by  Quoy  and  Gaimard. 


Section  E.  —  Cells  roundiHh,  approximate,  sometimes  irregular, 
rather  Bhallow;  tho  lamellae  vory  distinct,  cutting,  complete,  extended 
over  tho  rounded  interstices  ;  mass  encrusting  OS  agglomerated. 

A.  Ananas  (Ellis  and  Sol.,  t.  47)  is  an  example 


Astrwa  Animas. 


Section  F.  Sidcrastrcea.—Celh  superficial  or  shallow,  indefinod, 
with  numerous  very  fine  lamella?,  radiating  from  an  excavated  centro, 
and  continued  to  meet  or  even  to  join  those  of  neighbouring  cells. 

A.  siderea  (Ellis  and  Sol.,  t.  49)  may  be  taken  as  an  example. 

The  fossil  species  are  numerous,  especially  in  the  later  Secondary 
and  Tertiary  Rocks. 

De  Blainville  makes  several  groups  of  them  according  to  the  manner 
of  their  growth. 

Section  G.  Dipsastrcca.—Gt  a  globular  figure;  cells  profound, 
infundibuliform,  sub-polygonal,  contiguous,  with  common  partitions, 
which  are  elevated,  sulcated,  and  echiuulated  on  the  edges. 

A.  dipsacea  (Lamarck  ;  Madvepora  favosa,  Ellis  and  Sol.,  t.  50)  is 
an  example. 

There  are  fossil  species  in  the  Secondary  and  Tertiary  Strata. 

Section  H.  Montastrcca. — In  thick  masses  composed  of  tubular 
cells,  which  acquire  a  polygonal  figure  from  juxta-position ;  their 
edges  not  prominent ;  the  cavity  not  deep,  furnished  with  numerous 
lamellae  united  to  a  solid  prominent  axis.  The  known  species  are 
fossil. 

Section  I.  Favastrcsa. — In  a  thick  mass  composed  of  large  polygonal 
excavated  cells,  pluriradiate,  depressed  in  the  centre,  and  hollowed 
towards  the  margin.  (Acervularia  of  Schweigger;  Cyathophyllum  of 
Goldfuss.) 

Goldfuss's  generic  name  is  much  employed  for  fossils  of  the  Silurian 
Rocks. 

Recent,  Astrcea  magnifica;  Indian  Sea:  Fossil,  A.  Baltica,  De  Bl. 
{A.  Ananas,  Linn.)  are  examples. 

Mr.  Lonsdale  has  proposed  a  new  genus,  allied  to  Cyathophyllum  ; 
and  from  its  vesicular  internal  structure  calls  it  Cystiphyllum.  From 
the  Silurian  Rocks. 

Section  K.  Strombastrcea. — In  corticiform  masses  composed  of 
infundibuliform  polygonal  radiato-lamelliferous  cells,  which  are 
proliferous,  or  succeed,  one  another  vertically.  Goldfuss  calls  the 
group  Strombodes.    Its  distinctness  is  doubted  by  De  Blainville. 

Strombodes  pentagonus,  Goldfuss,  fossil,  in  the  North  American 
limestone,  may  be  taken  as  an  example. 

Section  L.  Cellastrcea. — The  species  of  this  group  differ  from  the 
Dipsastrcece  principally  by  the  fineness  of  their  radiating  lamellte, 
and  by  a  peculiar  cellular  structure.  The  fossil  species  are  found  in 
Tertiary  Strata. 

A.  incerta  (Sol.  and  Ellis  t.  47,  3)  is  an  example. 

In  concluding  his  examination  of  the  great  genus  Astrcea  (which 
includes  several  other  genera  adopted  by  Goldfuss,  Schweigger,  &c), 
De  Blainville  acknowledges  the  probable  imperfection  of  the  arrange- 
ment above  given,  and  notices  the  transitions  which  it  presents  to  the 
generic  groups  of  Caryophyllia,  Pavonia,  Oculina,  &c.  Perhaps  until 
the  relation  of  the  lamelliferous  cells  to  their  contained  polypi  is 
known  from  a  very  general  investigation  of  recent  types,  zoologists 
will  do  wisely  not  to  propose  new  genera  from  ill-understood  specimens 
of  ancient  corals. 

Echinastrcea. — Animals  unknown,  contained  in  raised  cells  which 
are  strongly  radiated,  rather  irregular,  echinulated,  and  occupy  only 
the  upper  surface  of  the  coral.  The  mass  is  either  fixed  or  free, 
expanded  into  a  lobate  or  reflexed  plate,  internally  echinated,  striated, 
but  not  porous  externally. 

Part  of  Explanaria,  Lamarck,  is  included  in  this  new  group,  as 
Well  as  Echinophova  of  that  author. 

E.  ringens  (Lamarck)  may  be  taken  as  an  example. 

Branckastrcea. — Animals  unknown  ;  the  cells  which  contained  them 
are  of  a  cylindrical  figure,  channeled  internally,  prominent,  radiating 
from  the  general  mass,  and  united  into  a  ramose,  cylindrical,  solid 
coral.  Only  one  species,  B.  limbata  (Goldfuss,  t.  8,  f.  7);  from  the 
Jura  Limestone,  Suabia. 

Oculina. — Animals  unknown,  contained  in  regular,  round,  radiated 
cells,  more  or  less  prominent,  and  scattered  on  the  surface  of  a  solid, 
compact,  arborescent,  fixed  polypidom. 

Lamarck  established  the  genus ;  Schweigger  has  united  it  to  Astrcr.a, 
and  Goldfuss  to  Caryophyllia. 

0.  axillaris  (Ellis  and  Sol.,  t.  1 3,  f.  5)  is  an  example. 

0.  prolifera  has  been  taken  in  Zetlaud.  [Polypifera.] 


Oculina  axillaril. 


MADREPOR/EA,  the  second  section  of  the  Stony  Zoantlmria  of  De 
Blainville,  and  placed  by  him  after  Madrephyllwa.  [Madrephyllkea.] 

The  corals  of  this  section  are  generally  arborescent,  with  small 
partially  lamelliferous  cells,  and  constantly  porous  in  the  interstices 
and  walls  of  the  cells.  This  last  is  the  most  important  character. 
The  Lamarckian  genus  Madrepora  included  many  of  the  genera  of 
De  Blainville. 

Dentipora. — Animals  unknown ;  cells  deep,  circular,  mammillated, 
furnished  with  10  dentiform  lamella)  prominent  towards  the  margins, 
scattered  in  the  polypidom,  which  is  compact,  expanded,  its  parts  anas- 
tomosing together,  and  echiuulated  with  strong  interstitial  tubercles. 

The  species  are  ranked  with  Oculina  by  Ehrenberg  and  earlier  authors. 

D.  virgima  (Ellis  and  Sol.,  t.  36)  may  be  taken  as  an  example. 


Dentipora  viiginea. 
a,  magnified  j  !>,  section  of  the  lamelliferous  cell. 


Astrccopora. — Animals  unknown  (probably  provided  with  a  single 
crown  of  12  tentacula)  :  the  cells  which  contained  them  are  prominent, 
mammillary,  internally  sulcated,  and  irregularly  scattered  on  the  surface 
of  the  polypidom,  which  is  extremely  porous  aud  echiuulated,  enlarged 
into  thin  expansions.  Astrcea  myriopihthalma  of  Lamarck  belongs  to 
this  genus. 

Sideropora. — Animals  unknown ;  cells  deep,  immersed,  circular  or 
sub-hexagonal,  with  six  deep  notches  at  the  border,  and  a  prominent 
central  axis,  irregularly  dispersed  ou  the  arborescent,  palmated,  finely 
granulated,  but  not  porous  polypidom.  Several  of  Lamarck's  Pori'ti 
are  placed  in  this  group.    S.  digitata  is  an  example. 

Stylopora. — Animals  unknown ;  cells  with  few  lobes  at  the  circum- 
ference, internally  striated,  with  a  pistilliform  axis,  irregularly  aggre- 
gated into  an  arborescent  or  subpalmated  fixed  polypaiium,  whoso 
interstices  are  porous  and  echiuulated. 
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This  group  of  Schweigger  is  not  considered  as  really  generic. 

Coscinopora. — Animals  unknown;  cells  infundibuliform,quincuncial, 
forming  the  openings  of  capillary  tubes  laterally  adherent  into  an 
attached  polymorphous  polypidom. 

This  group,  established  by  Goldfuss,  is  ranked  by  that  author  near 
to  Relepora.  There  is  apparently  no  evidence  that  it  should  be  placed 
among  the  Madrcporcea. 

C.  infundibuliformis  (Goldfuss,  pi.  9  and  pi.  30,  f.  10)  is  an  example. 

Oemmipora. — Animals  without  tentacula;  cells  deep,  cylindrical, 
channelled,  and  almost  lamelliferous  within,  prominent  in  a  mamtnil- 
lary  form  on  the  surface  of  a  fixed,  porous,  arborescent,  or  lamiuiform 
polypidom.    Several  of  Lamarck's  Explanarim  come  into  this  group. 

O.  mcsenterina  (Ellis  and  Sol.,  t.  43)  may  be  taken  as  an  example. 


Gcmmipora  mesciiterina,  diminished. 
a,  portion,  natural  size. 


Montipora. — Animals  actiniforin,  short,  provided  with  small  tenta- 
cula  to  the  number  of  twelve,  placed  in  a  single  series;  cells  very 
small,  rounded,  impressed,  regular,  with  few  internal  grooves. 
Polypidom  incrusting  or  agglomerated,  very  porous,  much  echinulated, 
and  marked  by  mammillary  prominences  on  the  free  surface.  Some  of 
Lamarck's  Poritcs  are  included  in  this  genus. 

Pontes  verrucosa,  Lamarck,  an  Australasian  genus,  is  an  example. 

Madrepora. — Animals  actiniform,  rather  short,  with  twelve  simple 


JWadrepora  abrotanoides,  diminished. 
a,  termination  of  one  of  the  branches,  natural  size. 


tentacula;  cells  deep,  prominent,  scarcely  stelliferous,  irregularly 
scattered  on  the  surface,  and  accumulated  towards  the  terminations 
of  the  polypidom,  which  is  very  porous,  arborescent  or  frondeacent, 
and  fixed. 

This  restricted  genus  includes  several  recent  species,  and  a  few 
fossils. 

M.  abrotanoides,  Lamarck ;  M.  muricata,  Linn.  (Ellis  and  Sol.,  t.  57), 
is  an  example. 

Pahnipora. — Animals  unknown ;  oells  very  small,  unequal,  com- 
pletely immersed,  obsoletely  radiated,  scattered ;  polypidom  fixed, 
cellular  within,  very  ^finely  porous  and  reticulated  externally, 
expanded  in  a  palmate  or  digitated  form. 

The  genus  includes  Millepora  alcieomis  of  Linnaeus  and  others 
like  it. 

M.  alcieomis,  Linn.,  may  be  taken  as  an  example. 


Millepora  ahicorhit. 


Ileliopora. — Animals  short  and  cylindrical,  with  a  crown  of  15  or 
16  broad  and  short  tentacula;  cells  cylindrical,  vertical,  or  subdiver- 
gent,  immersed,  internally  crenulated  by  partial  lamellae ;  polypidom 
largely  porous  in  the  interval  of  the  cells. 

H.  carulea  (Madrepora  ccerulea,  Ellis  and  Sol.,  1. 12,  f.  4 ;  Pocillopora 
cccrulea,  Lamarck),  a  species  from  the  eauatorial  seas,  is  an  example. 


Ileliopora  cwrulea. 


A  fossil  species  in  the  Transition  Limestone  (Astrcea  porosa,  Gold.), 
usually  ranked  in  this  genus,  is  put  in  Porites  by  Ehrenberg  and  Lons- 
dale.   (Murchison's  '  Silurian  Region.') 

Alveopora. — Animals  actiniform,  with  12  simple  tentacula;  cells 


Alveupoi  a  i  eiejiora. 
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deep,  polygonal,  irregular,  unequal,  internally  tuberculiforoua,  with 
perforated  or  reticulated  parietes,  echinulatod  on  the  terminal  edges; 
polypidom  porous,  cellular. 

A.  rttepora;  Madrcpora  retcpora,  Linn.  (Ellis  and  Sol.,  t.  04,  f.  3-5), 
may  be  taken  as  an  example. 

Qoniopora.— Animals  actiniform,  elongated,  cylindrical,  with  a  crown 
of  more  than  12  simple  tentacula;  cells  polygonal,  internally  sulcated, 
echinulated  on  the  edges ;  polypidom  extremely  porous. 

One  recent  species  (G.  pcduncula/a  of  Quoy  and  Gaimard). 

Porita. — Animals  urceolate,  with  12  very  short  tentacula;  cells 
polygonal,  unequal,  imperfectly  defined,  incompletely  radiated  hy 
filamentous  pointed  rays,  with  echinulated  intervals;  polypidom 
diversiform,  porous,  and  cchinated.  This  is  a  genus  of  Lamarck,  but 
somewhat  contracted  by  De  Rlainville. 

P.  clavaria,  Lamarck  (Ellis  and  Sol.,  t.  47,  f.  1),  is  an  example. 


roritcs  clavaria. 


Seriatopora. — Animals  without  tentacula  (?);  cells  immersed, 
ciliated  on  the  edges,  but  not  internally  lamelliferous,  ranged  in 
longitudinal  series  on  the  cylindrical  branches  of  a  porous  finely 
ramified  polypidom.  This  is  a  genus  of  Lamarck  modified.  It 
includes  only  a  few  species,  much  like  the  type,  Madrepora  scriata, 
Linn. :  figured  in  Ellis  and  Sol.,  t.  31,  f.  1-2.  Ehrenberg  ranks  them 
with  Millepores. 

Pocillopora. — Animals  without  tentacula  ( ? ) ;  cells  small,  shallow, 
subpolygonal,  echinulated  on  the  edges,  and  sometimes  rather  lamel- 
liferous within  ;  towards  the  terminations  of  the  branching  polypidom 
the  cells  are  contiguous  and  adherent,  but  separated  by  granular 
interstices  near  the  base  of  attachment.  The  polypidom  is  not 
porous. 

Lamarck  established  the  genus,  which  is  generally  adopted.  Ehren- 
berg doubts  if  there  be  any  tentacula. 

P.  damiewnis,  Lamarck,  recently  found  in  the  Indian  Sea  may 
be  taken  as  an  example.  P.  interstincta  has  been  found  in  the  British 
seas.  [Poltpifera.] 

MADREPORITE  (A  nthr aconite  ;  Columnar  Carbonate  of  Lime) — 
a  Mineral  occurring  in  roundish  masses,  the  structure  of  which  is 
columnar  and  diverging.  Fracture  indistinctly  lamellar.  Hardness 
3"0 ;  yields  easily  to  the  knife.  Colour  grayish-black.  Lustre  vitre- 
ous. Opaque,  or  only  translucent  on  the  edges.  Specific  gravity  27. 
It  is  found  in  Norway  at  Stavern,  in  transition  rocks ;  at  Gyphytta 
in  alum  slate ;  in  Greenland,  and  in  Salzburg. 
The  following  analysis  is  by  Klaproth  : — 

Carbonate  of  Lime  ....  83'00 
Carbonate  of  Magnesia  .  .  .  .  10-30 
Carbonate  of  Iron        ....  P25 

Silica  4-50 

Carbon  050 

.  99-55 

MJSNU'RA,  or  MENU'RA,  Dr.  Shaw's  and  Dr.  Latham's  name 
for  a  singular  genus  of  Birds,  whose  place  in  the  system  has  occa- 
sioned some  difference  of  opinion  among  ornithologists. 

In  'An  Account  of  the  English  Colony  of  New  South  Wales, 
from  its  first  settlement  in  January,  1788,  to  August,  1801,  &c,  to 
which  are  added  some  particulars  of  New  Zealand,  compiled  by 
permission  from  the  manuscripts  of  Lieutenant-Governor  King ;  and 
an  Account  of  a  Voyage  by  Captain  Flinders  and  Mr.  Bass,  &c, 
abstracted  from  the  Journal  of  Mr.  Ba?s,  by  Lieutenant  Collins  of 
the  Royal  Marines,'  &c.  (4to.  2  vols.,  1802,  London),  it  appears  that 
in  January,  1798,  in  consequence  of  the  determination  of  certain 
Irishmen  to  go  out  for  the  discovery  of  a  settlement  for  themselves, 
the  governor,  after  ineffectually  trying  corporal  punishment,  deter- 
mined, with  a  view  of  checking  the  spirit  of  emigration,  to  convince 
these  Irish  by  their  own  experience  of  the  danger  and  difficulties 
which  attended  it,  and  accordingly  he  caused  four  of  the  strongest 
and  hardiest  among  them  to  be  chosen  by  themselves,  and  properly 


preparod  for  a  journey  of  discovery.  They  were  to  bo  accompanied 
by  throe  men,  upon  whom  the  governor  knew  he  could  depend,  and 
who  wero  to  load  them  back  when  fatigued  and  exhausted  with  their 
journey  over  tho  worst  and  most  dangerous  part  of  the  country.  A 
conspiracy  to  murder  tho  guides  was  discovered,  and  counteracted  by 
the  addition  of  four  soldiers  to  the  guides,  and  on  the  14th  they  set 
off  from  Paramatta.  On  tho  21th  the  soldiers  returned  with  three  of 
tho  deputies,  who,  having  gained  the  foot  of  the  first  mountain)", 
wero  so  completely  sick  of  the  journey,  and  of  tho  prospect  before 
them,  that  they  requested  to  return  with  tho  soldiers,  whose  mission 
hero  terminated.  The  three  persons  who  had  been  sent  out  with  the 
Irishmen  returned  on  the  9th  of  February.  "On  arranging  their 
courses  and  distances  on  paper,  they  appeared  to  have  travelled  in  a 
direction  south-west  three-fourths  wo.it  about  140  miles  from  Para- 
matta. They  brought  in  with  them  one  of  the  birds  which  they  had 
named  pheasants,  but  which,  on  examination,  appeared  to  be  a  variety 
of  tho  Bird  of  Paradise.  The  size  of  this  curious  and  hand-ornc  bird 
was  that  of  a  common  hen;  the  colour  a  reddish-blaek,  the  bill  long, 
the  legs  black  and  very  strong.  The  tail,  cbottt  two  feet  in  length,  was 
formed  of  several  feathers,  two  of  which  were  tho  principal,  having 
the  interior  Bides  scalloped  alternately  of  a  deeper  or  lighter  reddish- 
brown  inclining  to  orange,  shading  gently  into  a  white  or  silver  colour 
next  the  stem,  crossing  each  other,  and  at  the  very  extremity  termi- 
nating in  a  broad  black  round  finishing.  The  difference  of  colour 
in  the  scallops  did  not  proceed  from  any  precise  change  in  the  colour 
itself,  but  from  the  texture  of  the  feather,  which  was  alternately 
thicker  and  thinner.  The  fibres  of  the  outer  side  of  the  stem  were 
narrow,  and  of  a  lead  colour.  Two  other  feathers  of  equal  length, 
and  of  a  bluish  or  lead  colour,  lay  within  those  ;  very  narrow,  and 
having  fibres  only  on  one  side  of  the  stem.  Many  other  feathers  of 
the  same  length  lay  within  those  again,  which  were  of  a  pale  grayish 
colour,  and  of  the  most  delicate  texture,  resembling  more  the  skeleton 
of  a  feather  than  a  perfect  one."  Lieutenant  Collins  then  gives  a 
figure  of  the  bird  "  from  the  pencil  of  a  capital  artist,"  which  seems 
to  have  been  handed  down  from  author  to  author,  and  is  indeed  upon 
the  whole  correct,  with  the  name  of  Mcenura  superba. 

M.  Temminck  arranged  the  form  under  his  order  of  Insectivorous 
Birds  (Insectivores),  among  the  Thrushes,  giving  it  a  position  between 
Cinclus  and  Pitta. 

Cuvier  does  not  differ  much  in  his  views  from  M.  Temminck  ;  for 
he  places  it  among  his  great  group  of  Passereaux  (Cuvier's  second 
order),  and  it  stands  in  the  'Regne  Animal '  in  the  following  relative 
position  :  Oriolus,  Gymnops,  M&nura,  Motacilla. 

M.  Vieillot  differs  almost  entirely  from  both  Temminck  and  Cuvier; 
for,  though  he  includes  it  in  his  second  order,  which  corresponds 
with  the  Insessorcs  of  Mr.  Vigors,  the  Lyriferi  stand  in  M.  Vieillot's 
'Analyse'  at  the  extremity  of  that  order,  and  near  the  groups  of 
Columba  and  Penelope. 

Illiger,  in  his  '  Prodromus,'  arranged  it  among  the  Rasorcs. 

Before  we  proceed  to  a  consideration  of  the  views  of  more  modern 
authors,  it  is  right  to  put  the  reader  in  possession  of  Cuvier's 
description,  with  his  reasons  for  classing  Mmnwa  as  he  did.  He  says 
that  the  size  of  the  bird  (a  little  less  than  that  of  a  common  pheasant) 
has  caused  it  to  be  referred  to  the  Gallinaceous  Birds,  but  that  it 
belongs  evidently  to  the  Passerine  order  from  its  feet,  whose  toes 
(excepting  the  first  articulation  of  the  external  and  middle  toe)  are 
separated,  while  the  form  approaches  the  Thrushes  (Merles)  in  the 
structure  of  the  bill,  which  is  triangular  at  its  base,  elongated,  and  a 
little  compressed,  and  notched  towards  its  point ;  the  membranous 
nostrils  are  large  and  partially  covered  with  feathers  as  in  the  Jays. 
Moznura,  he  adds,  is  to  be  distinguished  by  the  great  tail  of  the  male, 
which  is  very  remarkable  for  the  three  sorts  of  feathers  that  compose 
it.  The  twelve  ordinary  feathers  are  very  long,  with  loose  and  very 
distant  barbs ;  two  more  in  the  middle  are  furnished  on  one  side  only 
with  close-set  barbs,  and  two  external  ones  are  curved  in  the  form  of 
an  S,  or  like  the  branches  of  a  lyre,  whose  internal  barb3,  which  are 
large  and  close-set,  represent  a  broad  riband,  while  the  external  ones 
are  very  short  and  do  not  become  enlarged  till  towards  the  end  of 
the  feathers.  The  female  has  only  twelve  feathers  of  the  ordinary 
structure. 

Mr.  Vigors  ('  Linn.  Trans.,'  vol  xiv.),  who  alludes  to  the  position 
assigned  to  the  bird  by  the  authors  above  mentioned,  places  it  at  the 
extreme  of  his  third  order  (Rasorcs),  among  his  family  of  Cracidw. 
[Ceacid^;.] 

M.  Lesson  speaks  of  the  position  of  Mamura  as  far  from  being 
fixed,  and  though  he  follows  Cuvier  in  placing  it  among  the  Passe- 
reaux, he  observes  that  some  authors  think  that  it  would  stand  better 
at  the  side  of  Mcgapodius,  in  the  Gallinaceous  order.  After  quoting 
the  words  of  Cuvier  given  above,  he  says,  "The  Manura  has  then 
been  arranged  sometimes  among  the  gallinaceous  birds  under  the  name 
of  Lyre-Pheasant,  or  Pheasant  of  the  Woods,  and  sometimes  at  the  end 
of  the  Calaos  [Hoenbill],  and  the  Hoazins  [Cracidje:],  as  M.  Vieillot 
classed  it,  while,  scientifically  speaking,  it  ie  near  the  Thrushes  that 
Manura  ought  to  take  its  place,  though  it  departs  distinctly  from 
them  in  the  form  of  the  body." 

Mr.  Swainson  ('Classification  of  Birds,'  vol  ii.  1S37)  alludes  to  the 
place  assigned  to  Mamura  and  Mcgapodius  by  Mr.  Vigors,  and  says 
that  they  certainly  accord  more  with  that  family  than  with  any  other 
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group  of  the  Oallinacew.  Mr.  Swainson  observes  that  both  these 
genera  have  the  feet  uncommonly  large,  and  that  both  seem  to  repre- 
sent the  scansorial  genua  Orthonyx,  a  bird  indeed  scarcely  larger  than 
a  sparrow,  but  agreeing  in  the  very  remarkable  scansorial  character  of 
having  the  three  fore  toes  of  nearly  the  same  size.  "  If,"  continues 
Mr.  Swainson,  "  the  Cracidm,  as  we  believe,  is  the  scansorial  family  of 
the  Rasorcs,  this  singular  analogy  is  precisely  what  we  should  expect 
in  two  groups  representing  the  same  tribes."  In  the  synopsis  at  the 
end  of  the  volume  Mr.  S  vuiusoii  cancels  the  term  Cracidm,  and 
substitutes  in  its  place  the  family  Mcgapodina  (Mcgapodidm  ?), 
remarkiug,  that  as  he  has  every  reason  to  believe,  from  an  attentive 
study  of  this  family,  that  Crax  is  an  aberrant  genus,  he  has  thought 
it  better  to  correct  his  former  error,  and  to  name  the  whole  from  that 
group  which  is  one  of  the  chief  types;  and  he  makes  Mamura  the  first 
genus  of  his  '  Family  Meyipodina:,  Greatfoots,'  with  the  following 
generic  character: — Bill  moderate,  depressed  at  the  base,  straight; 
the  tip  obsoletely  notched.  Nostrils  naked  and  placed  near  the 
middle  of  the  bill.  Feet  very  large,  strong,  and  robust ;  nearly  all 
the  anterior  toes  equal ;  the  claws  enormous  for  the  size  of  the  bird, 
obtuse,  and  slightly  curved.  AVings  short.  Tail  very  long,  lyre- 
Bhaped  ;  the  feathers  singularly  developed.  The  typical  or  conirostral 
form  of  the  whole  family. 

M.  superba  (M.  Lyra,  or  lyrata,  M.  Novk  llollandiw,  Shaw,  Lath., 
M.  Paradisca,  Vieill.)  is  the  only  species  known. 


T,yre-Tail  [Mantira  superba),  mnle. 

Lieutenant  Collins,  in  the  work  above  quoted,  gives,  towards  the 
end  of  his  second  volume,  "  a  more  minute  and  ornithological  descrip- 
tion (with  which  he  had  been  'favoured')  than  that  stated  above." 
The  second  description  is  as  follows.  "  The  bill  of  this  bird,  which 
has  been  named  the  M.  superba,  is  straight,  having  the  nostrils  in  the 
centre  of  the  beak.  The  base  of  the  upper  mandible  is  furnished 
with  hairs  like  feathers  turning  down;  the  upper  mandible  is  at  the 
base,  somewhat  like  that  of  the  pigeon.  The  eye  is  a  dark  hazel,  with 
a  bare  space  around  it.  The  throat  and  chin  are  of  a  dark  rufous 
colour ;  the  rest,  with  the  body,  of  a  dusky  gray.  The  feathers  on  the 
rump  are  longer  than  those  of  the  body,  and  more  divided.  The 
colour  of  the  wings,  which  are  concave,  is  dark  rufous.  The  legs  and 
claws  are  large  in  proportion  to  the  bird,  particularly  the  claws.  The 
outward  toe  is  connected  with  the  middle  one  as  far  as  the  first  joint. 
The  tail  is  long,  and  composed  of  three  different  sorts  of  feathers,  of 
which  the  upper  side  is  of  a  dark  gray,  with  ferruginous  spots.  The 


first  two  lower  feathers,  whioh  are  a  little  curved  in  two  directions, 
are  beneath  of  a  pearly  colour,  enriched  with  several  crescent-shaped 
spaces,  of  a  rich  rufous  and  black  calour.  The  laminte  are  unwebbed, 
turned  round  toward  the  extremity,  and  ornamented  with  a  black 
bar,  the  breadth  of  an  inch,  and  fringed  at  the  end.  The  shaft  of  the 
second,  which  is  likewise  long,  ia  fringed  with  long  hair-like  filaments ; 
and  the  third,  which  is  also  long  and  curved,  is  plumed  on  the  inner 
side  only,  except  at  the  extremity,  where  there  are  a  few  separated 
filaments  of  a  dark  gray  colour. 

"  The  female  M.  superba  differs  very  little  from  the  male,  except  in 
the  tail,  which  is  composed  of  twelve  feathers,  a  little  curved  and 
plumed,  having  the  upper  side  dark  rufous  and  gray,  and  the  under 
of  a  pearly  colour." 

The  more  modern  descriptions  of  the  tail  of  the  female  state  it  to 
be  simply  brown,  and  composed  of  long  uniform  feathers,  which  are 
straight  and  graduated*. 


Some  of  the  tail-feathers  of  Mamura  superba. 


Notwithstanding  the  sombre  hues  of  this  extraordinary  bird,  the 
magnificence  and  peculiar  structure  of  the  beautiful  tail  of  the  male, 
which  imitates  the  form  of  an  ancient  Grecian  lyre,  give  it  a  superb 
appearance. 

New  South  Wales,  principally  in  the  forests  of  Eucalyptus  and 
Casuarina  which  cover  the  Blue  Mountains,  and  in  their  rocky  and 
retired  avenues,  is  the  habitat  of  this  bird. 

Lieutenant  Collins  says  that  "  the  following  particular.?  relating  to 
these  birds  were  observed  by  persons  resident  in  the  country,  and 
who  were  eye-witnesses  of  what  is  here  told.  They  frequent  retired 
and  inaccessible  parts  of  the  interior ;  have  been  seen  to  run  remark- 
ably fast,  but  their  tails  are  so  cumbrous  that  they  cannot  fly  in  a 
direct  line.  They  sing  for  two  hours  in  the  morning,  beginning  from 
the  time  when  they  quit  the  valley,  until  they  attain  the  summit  of 
the  hill,  where  they  scrape  together  a  small  hillock  with  their  tail  spread 
over  them,  imitating  successively  the  note  of  every  bird  known  in  the 
country.  They  then  return  to  the  valley."  If  dependence  could  be 
placed  upon  this  account  as  far  as  relates  to  the  singing,  it  would 
assist  the  views  of  those  who  would  place  Mamura  near  the  Thrushes; 
among  the  gallinaceous  birds,  singing,  in  the  common  acceptation  of 
the  word  as  applied  to  birds,  is  not  known.  But  this  sort  of  state- 
ments, taken  as  they  mostly  are  from  the  relation  of  those  who  are 
not  very  careful  as  to  the  truth  of  their  communications,  if  they  can 
only  surprise  and  please  their  auditors,  must  be  received  with  many 
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grains  of  allowance  Tho  singing  is  not  corroborated  by  subsequent 
obsorvers. 

Mr.  Caley  informed  Mr.  Vigors,  that  from  the  observations  ho  was 
enabled  to  make  on  these  birds  during  his  stay  in  Australia,  it  was 
his  opinion  that  they  were  gallinaceous.  Mr.  Caley  generally  found 
thom  in  flocks,  and  for  tho  most  part  on  the  ground.  M.  Lesson 
states  that  they  come  forth  in  the  evening  and  tho  morning,  remaining 
quiet  during  tho  day  on  the  trees  whereon  thoy  perch.  Jlo  says  that 
they  are  becoming  more  and  more  rare,  and  that  ho  only  saw  two 
skins  during  the  whole  of  his  stay  at  New  South  Wales.  Mr.  Swainson 
informs  lis  that  chief-justice  Field,  of  Gibraltar,  who  was  long  a 
resident  in  Australia,  assured  him  (Mr.  S.)  that  Mwnura  in  all  its  habits 
wai  a  gallinaceous  bird,  living  on  tho  ground  in  small  societies,  and 
being  very  fond  of  rolling  in  tho  dust. 

Mr.  Bennett,  in  his  '  Wanderings  in  New  South  Wales,'  &c,  remarks 
that  this  Native  Wood-Pheasant,  or  Lyre-Bird  of  tho  colonists,  the 
Bcleck-Bdleck  and  Balaugara  of  tho  aboriginal  tribes,  is  abundant 
about  the  mountain  ranges  in  all  parts  of  the  colony.  The  tail-feathers 
are  detached  entire  from  the  bird,  and  are  sold  in  the  shops  at  Sydney 
in  pairs.  Mr.  Bennett  observes  that  the  price  was  formerly  low ;  but 
now  that  tho  bird,  from  continued  destruction,  has  become  rare,  their 
tails  fetch  from  20s.  to  30«.  the  pair.  About  the  ranges  however  of 
the  Tumat  country,  where  they  have  been  seldom  destroyed,  they  aro 
more  frequently  seen. 

The  same  author  states  that  it  has  its  young  in  December,  the 
season  when  all  the  wild  animals  in  the  colony  are  produced,  and  can  be 
then  procured  with  facility.  "  It  is,"  says  Mr.  Bennett  in  continuation, 
"  a  bird  of  heavy  flight,  but  swift  of  foot.  On  catching  a  glimpse  of 
tho  sportsmau  it  runs  with  rapidity,  aided  by  the  wings  in  getting 
over  logs  of  wood,  rocks,  or  any  obstruction  to  its  progress ;  it  seldom 
flies  into  trees,  except  to  roost,  and  then  rises  only  from  branch  to 
branch  :  they  build  in  old  hollow  trunks  of  trees  which  are  lying  upon 
the  ground,  or  in  the  holes  of  rocks ;  the  nest  is  formed  merely  of 
dried  grass  or  dried  leaves  scraped  together.  The  female  lays  from 
twelve  to  Bixteen  eggs  of  a  white  colour,  with  a  few  scattered  blue 
spots.  The  young  are  difficult  to  catch,  as  they  run  with  rapidity,  con- 
cealing themselves  among  the  rocks  and  bushes.  The  Lyre-Pheasant, 
on  descending  from  high  trees  on  which  it  perches,  has  been  seen  to 
fly  some  distance.  It  is  more  often  observed  during  the  early  hours 
of  the  morning,  and  in  the  evenings,  than  during  the  heat  of  the  day. 
Like  all  the  gallinaceous  tribe,  it  scratches  about  the  ground  and 
roots  of  trees  to  pick  up  seeds,  insects,  &c.  The  aborigines  decorate 
their  greasy  locks,  in  addition  to  the  emu  feathers,  with  the  splendid 
tail-feathers  of  this  bird,  when  they  can  procure  them." 

Mr.  Bennett  laments  the  rapid  disappearance  of  the  races  of  animals 
found  in  a  new  country,  and  which  are  pursued,  whether  useful  or 
dangerous,  even  to  extermination.  He  states  that  in  the  settled  parts 
of  the  colony  the  harmless  kangaroos  and  emus  are  rarely  seen,  when 
they  might  easily  be  domesticated  about  the  habitations.  "  The  same 
remark,"  he  adds,  "  applies  to  the  Lyre-Pheasant.  Why  are  they 
not  domesticated,  before,  by  extermination,  they  are  lost  to  us  for 
ever?" 

MiERA,  Dr.  Leach's  name  for  a  genus  of  Amphipodous  Crustacea. 
M.  grossimana,  Leach  (Cancer  Gammarus  grossimanus,  Montagu) '  Linn. 
Trans.,'  ix.  tab.  4,  fig.  5,  is  very  common  on  the  English  coasts,  where 
't  is  found  under  stones  and  rocks  at  low  water. 

MAGI'LUS,  De  Montfort's  name  for  a  genus  of  Testaceous  Mollusca, 
the  form  of  whose  shell  varies  very  much  according  to  its  different 
stages  of  growth  and  the  circumstances  in  which  it  is  placed. 

The  genus  was  placed  by  Lamarck  among  his  Annelida,  in  the 
family  Serpulacea,  containing  the  genera  Spirorbis,  Serpula,  Verm-ilia, 
Galeolaria,  besides  that  under  consideration. 

M.  De  Blainville  arranged  it  among  the  Mollusca  (family  Cricosto- 
mata),  between  Siliquaria  and  Valvata,  observing  at  the  same  time 
that  Guettard  clearly  saw  the  relation  of  the  form  to  Vermetus. 

Cuvier,  in  his  last  edition  of  the  '  Rfegne  Animal,'  gives  it  a  position 
between  Vermetus  and  Siliquaria,  in  his  seventh  order  of  Gastropods 
(Tubulibranchiata). 

M.  Rang  remarks  that,  when  he  was  seeking  the  animal  in  India,  he 
was  struck,  like  M.  De  Blainville,  with  the  analogy  which  the  genus 
presents  not  only  to  Vermetus,  but  also  to  many  other  genera  of 
Pectinibranchiata.  This  analogy,  M.  Rang  further  observes,  i3  espe- 
cially remarkable  when  a  young  individual  whose  shell  has  not  yet 
become  tubular  is  examined. 

M.  Rang  states  that  he  saw  some  fragments  of  the  animal,  and  that 
it  is  certainly  a  Gastropod.    In  his  descrip- 
tion however  he  notes  the  animal  as  unknown. 
Dr.  Ruppell  states  that  it  is  furnished  with 
an  operculum. 

Shell — Young :  Fragile,  with  an  epidermis, 
pyriform,  ventricose,  with  a  short  spire  of 
from  three  to  four  turns ;  aperture  longer 
than  it  is  wide,  oblong,  without  any  notch 
anteriorly,  where  the  lip  nevertheless  forms 
an  angle.  Dr.  Ruppell  thinks  that  M.  Rang, 
when  he  wrote  the  above  description,  had 
before  him  the  young  of  Leptoconchus.  she11  of  Ma0>l"s  iy°uns)- 
Adult :   The  last  whorl  abandoning  altogether  the  spiral  form  to 
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produce  an  elongated  tube,  which  is  irregularly  sinuous,  or  irregularly 
contorted,  conical,  compressed  laterally,  especially  on  the  side  of  tin 
base  of  the  shell,  cariuatcd  beneath,  and  free ;  aperture  elliptical. 


Shell  of  Magilu)  (old). 

When  in  this  state  the  shell  presents  all  the  characters  of  a  regularly 
spiral  univalve.  The  animal  establishes  itself  in  the  excavations  of 
Madrepores  (Astrwa?,  &c),  and  as  the  coral  increases  around  it  the 
Magilus  is  obliged,  in  order  to  have  its  aperture  on  a  level  with  the 
surrounding  surface,  or  near  it,  to  construct  a  tube,  which  is  more  or 
less  eccentric  according  to  circumstances,  the  growth  of  the  coral 
determining  the  length  of  the  tube.  As  this  tube  goes  on  increasing 
the  animal  abandons  the  spiral  for  the  tubular  part  of  the  shell,  and 
in  this  operation  it  leaves  behind  no  septa,  or  partitions,  but  secretes 
a  compact  calcareous  matter  which  reaches  to  the  very  summit  of  the 
spiral  part,  and  is  deposited  from  time  to  time  as  the  tube  is  length- 
ened ;  so  that  in  an  old  specimen  the  posterior  part  of  the  shell  presents 
a  solid  and  almost  crystalline  mass  :  indeed  the  fracture  of  this  mass 
is  radiated  and  saccharoid.  One  species  only,  Magilus  antiquus,  is 
known.    The  colour  is  white,  more  or  less  pure.  [Leptoconchus.] 

MAGNESIA,  the  Oxide  of  the  metal  Magnesium.  Magnesia,  as 
well  as  several  of  its  salts,  occur  as  minerals.  The  sulphate  and 
nitrates  of  magnesia  are  soluble,  and  have  a  bitter  taste.  The  other 
native  salts  are  insoluble.  The  specific  gravity  of  all  the  salt3  is 
below  3. 

Shephardife,  also  called  Brucite,  is  a  hydrate  of  magnesia.  It  occurs 
rarely,  in  hexagonal  prisms,  generally  in  laminar  masses,  and  fibrous. 
Its  primary  form  is  a  rhomboid.  Colour  white,  greenish-white.  Streak 
white.  Lustre  pearly.  Transparent,  translucent.  Hardness  l'O  to 
1"5.  Specific  gravity  2'33  to  2'63.  It  is  found  at  Hoboken,  in  New 
Jersey,  North  America,  and  in  the  island  of  Unst,  Shetland.  Bruce, 
after  whom  it  has  been  named,  gives  as  its  composition — 

Magnesia        .  70 

Water  30 

 100 

Nemalite  is  a  name  given  to  a  fibrous  form  which  contains  some 
iron  and  carbonic  acid.  It  occurs  with  the  first  form  in  North 
America. 

Sulphate  of  Magnesia  is  the  well-known  Epsom  Salts.  It  is  often 
found  in  solution  in  mineral  springs,  also  in  sea-water.  In  some 
places  it  has  been  found  crystallised.  At  Helderberg  it  occurs  as  an 
efflorescence,  and  it  is  called  Hair-Salt.  [Epsomite.] 

Magnesite,  Carbonate  of  Magnesia,  occurs  in  acicular  crystals, 
massive,  and  in  powder.  Its  colour  is  usually  white,  occasionally 
grayish  and  yellowish.  The  massive  varieties  are  found  amorphous, 
reniform,  nodular,  and  stalactitic.  Fracture  splintery,  or  flat  con- 
choidal.  Its  hardness  exceeds  that  of  calc-spar.  It  is  dull,  nearly 
opaque.  Specific  gravity  2'8.  It  is  found  in  several  parts  of  Europe, 
as  Styria,  Moravia,  Spain,  and  Silesia,  in  India,  and  at  Hoboken,  in 
New  Jersey,  North  America.  Its  analysis  by  Rammelsberg  gives — 
Carbonic  Acid    .  ....  52"214 

Magnesia    .   47-7So' 

 100 

20 


595 


MAGNESIAN  LIMESTONE. 


MAGNESIAN  LIMESTONE. 


698 


Hydromagnesile  is  a  name  given  to  an  earthy  white  pulverulent 
hydrous  carbonate  of  magnesia  found  at  Hoboken,  New  Jersey,  North 
America. 

Borate  of  Magnesia,  Boracite,  is  a  common  form  of  magnesian 
mineral.  [Boron.] 

Nitrate  of  Magnesia  occurs  in  white  deliquescent  efflorescences, 
associated  with  nitrate  of  lime,  in  limestone  caverns.  It  is  used  in  the 
manufacture  of  saltpetre. 

Polyhalite,  a  brick-red  saline  mineral,  consists  of  the  sulphates  of 
lime,  potash,  and  magnesia,  with  6  per  cent,  of  water. 

Magnesile  is  a  phosphate  of  magnesia,  from  Salzberg,  in  Germany. 

Rhodizite  resembles  Boracite.  It  occurs  with  the  red  tourmaline 
of  Siberia. 

Magnesian  Alum  occurs  massive.    Its  structure  is  fibrous,  also  com- 
pact.   Colour  and  streak  snow-white.    Lustre  shining.    It  is  found  at 
Cape  Verd,  in  Southern  Africa,  where  it  covers  the  floor  of  a  grotto  to 
the  depth  of  six  inches.    Its  analysis  by  Stromeyer  gives — 
Sulphate  of  Alumina  .....  38'398 

Sulphate  of  Magnesia  10  820 

Sulphate  of  Manganese      ....  4"597 

Chloride  of  Potassium  0-205 

Water  45739 

 99759 

Magnesian  Pharmacolite  occurs  massive.  Cleavage  foliated  in  one 
direction.  Colour  dirty  white,  or  honey-yellow.  Hardness  5  to  6. 
Brittle.  Lustre  waxy.  Specific  gravity  2'52.  Found  at  Liingbaushyt- 
tau  in  Wermeland.    Its  analysis  by  Kuhu  gives — 

Arsenic  Acid  58.52 

Lime  x      .       .   .  23'22 

Magnesia     .......  15'68 

Protoxide  of  Manganese  213 

Iron  a  trace. 

Loss  by  Ignition  030 

 99-85 

The  silicates  of  magnesia  are  an  exceedingly  numerous  group  of 
minerals.  They  enter  into  the  following  : — Talc,  Chlorite,  Serpentine, 
Nephrite,  Meerschaum,  Schiller  Spar,  Pyroxene,  Hornblende,  Chrysolite, 
Chondrodile. 

MAGNESIAN  LIMESTONE,  or  Permian  System,  is  the  name 
given  to  the  rocks  which  immediately  underlie  those  of  the  Triassic  or 
Upper  or  Now  Red-Sandstone  series  of  England.  In  Russia  a  large 
group  of  deposits  of  this  date  exists,  and  is  marked  by  distinct  pecu- 
liarities. The  abundance  of  carbonate  of  magnesia  is  characteristic  of 
part  of  the  series — hence  its  name.  The  Magnesian  Limestone  rock 
is  seen  to  greatest  perfection  in  England  between  the  rivers  Tyne  and 
Tees,  between  the  rivers  Wharf  and  Dun,  and  between  this  last  river 
and  Nottingham.  We  mention  these  parts  of  the  great  line  of  magne- 
sian limestone  in  the  north  of  England  for  the  purpose  of  pointing 
out  some  interesting  differences  in  the  composition  and  other  characters 
of  the  rock.  It  is  in  the  middle  part  of  the  course  here  indicated, 
from  north  to  south,  that  the  stratification  of  the  rock  is  most 
developed.  Between  the  Dun  and  Wharf,  and  for  some  space  north 
and  south  of  these  rivers,  this  limestone  occurs  in  fact  in  two  rocks 
separated  from  each  other  by  beds  of  red  and  bluish  clay,  with  gypsum 
(indistinguishable  from  some  of  the  upper  or  Keuper  marls  of  the  Red- 
Sandstone  Formation) ;  but  in  the  northern  and  southern  parts  this 
difference  does  not  obtain.  Of  the  two  limestones  thus  separated  the 
upper  one  has  but  a  limited  extent  (Smith's  '  Geological  Map  of  York- 
shire'); the  lower  one  is  almost  uninterrupted  from  beyond  the  Tyne 
nearly  to  the  Trent.  The  upper  rock  is  about  12  yards  thick ;  the 
lower  one  reaches  50  yards,  or  perhaps  in  some  cases  100  yards  :  the 
upper  one  contains  almost  no  magnesia,  and  lime  burnt  from  it  is 
extensively  employed  in  agriculture  ;  the  lower  one  is  very  often  com- 
posed of  atomic  aggregations  of  carbonate  of  lime  and  carbonate  of 
magnesia,  and,  both  as  stone  and  when  burnt  to  lime,  is  more  useful 
in  building.  Its  mode  of  aggregation  varies  extremely.  In  many 
situations  (Thorp  Arch,  in  Yorkshire)  it  is  a  soft  powdery  stone, 
traversed  nevertheless  by  veins  of  calcareous  spar ;  about  Tadcaster, 
and  generally  between  the  Nid  and  the  Dun,  it  is  a  firm  though  hardly 
compact  rock,  often  traversed  by  sparry  veins  and  full  of  irregular 
crystallised  cavities.  The  crystals  are  generally  carbonate  of  lime, 
sometimes  mixed  with  oxide  of  iron.  In  a  few  cases  sidphate  of 
barytes  appears  in  the  form  of  veins  dividing  this  rock,  as  at  Huddle- 
ston,  near  Ferrybridge,  &c.  Still  less  commonly  thin  veins  of  car- 
bonate of  copper  (sometimes  apparently  epigene,  on  sulphuret)  line 
the  joints  of  the  rock  about  Newton  Kyme,  near  Tadcaster,  and  in 
other  places. 

Some  of  the  best  building-stone  of  this  description  is  dug  in  the 
quarries  of  Huddleston,  Broadsworth,  and  Warmsworth,  and  it  is 
generally  really  or  nearly  an  atomic  combination  of  carbonate  of  lime 
and  carbonate  of  magnesia,  a  fact  determined  by  the  late  Dr.  Henry 
of  Manchester. 

A  further  state  of  arrangement  of  the  materials  of  this  rock  is 
noticed  in  several  localities  between  the  Aire  and  the  Dun,  where  the 
rocks  assume  locally  and  for  limited  areas  the  oolitic  texture  ;  and, 
finally,  as  one  of  the  most  valuable  building-stones  in  the  range  of  the 
magnesian  limestone,  may  be  signalised  the  white  limestone  of  Roche 


Abbey,  which  in  that  noble  ruin  has  stood  the  ravages  of  time  better 
than  almost  any  freestone  of  the  north  of  England. 

Farther  south  the  grain  of  the  rock  changes;  it  becomes  continually 
more  and  more  crystalline,  and  from  Bolsover  to  Nottingham  the 
magnesian  limestone  may  be  described,  with  little  inaccuracy,  as  a  real 
dolomite,  partially  debased  by  small  admixtures  of  sand.  The  small 
rhomboidal  crystals  of  this  rock  are  very  evident  in  specimens  which 
we  collected  many  years  ago  at  Mansfield  Woodhouse  and  near 
Nottingham.  The  stone  used  for  building  the  present  Houses  of 
Parliament  consists  of  the  magnesian  limestone  from  this  district. 

A  crystalline  structure  of  the  magnesian  limestone  rock  is  however 
not  confined  to  the  southern  portion  of  its  range,  thougli  there  it  is 
manifested  in  connection  with  very  useful  qualities  in  architecture. 
In  the  county  of  Durham  we  find  it  exhibited  in  the  purely  calca- 
reous rocks  of  Hawthorn  Hive,  near  Easingtou,  in  the  romantic, 
contorted,  and  broken  cliffs  and  pinnacles  of  Marsden,  and  in  the 
singular  coralloidal  quarries  of  Building  Hill.  At  Marsden  it  is 
curious  to  notico  in  near  contrast,  in  the  cliff,  the  flexible  laminated 
limestone,  and  in  the  detached  pinnacles  an  equally  laminated  rock 
traversed  by  complete  planes  of  crystalline  structure.  What  docs 
this  teach  ?  obviously,  the  important  fact,  that,  since  its  deposition  in 
lamina),  the  sedimentary  mass  of  carbonate  of  lime  has  been  subject 
to  a  new  molecular  arrangement,  which,  predominating  over  the 
original  structure,  has  readjusted  the  particles  and  generated  a  new 
structure.  In  the  same  vicinity  are  brecciated  rocks,  which  seem  to 
require  the  hypothesis  of  reaggregation  of  fragmented  portions  of 
previously-indurated  magnesian  limestone  beds.  Thus  various  are  the 
aspects  of  the  mineral  aggregation  of  the  magnesian  limestone  of 
England.  These  diversities  belong  almost  exclusively  to  the  lower 
rock,  for  tho  upper  laminated  non-magnesian  portion  is  usually  of  a 
uniform  close  texture,  except  in  the  lower  beds,  which  are  somewhat 
cellular  (and  of  little  value  to  the  lime-bumer)  at  Knottingley. 

It  should  be  added,  that  the  general  colour  of  the  magnesian  lime- 
stone (lower  portion)  is  white,  yellow,  rich  pale-brown,  or  reddish, 
while  the  upper  rock  is  commonly  of  a  gray,  smoky,  or  purplish  hue. 
This  rock  is  usually  interstratified  with  thin  clay  partings,  the  lower 
one  very  rarely. 

The  specific  gravity  of  magnesian  limestone  is  usually  greater  than 
that  of  common  carbonate  of  lime.  This  however  may  be  overlooked 
in  the  usual  incomplete  mode  of  trying  such  experiments,  unless  the 
observer  makes  the  easy  correction  due  to  the  absorption  of  water  by 
many  of  these  stones.  Tried  in  powder  (for  example,  by  Leslie's  pro- 
cess), the  magnesian  limestones  of  England  betray  by  their  weight 
their  affinity  to  the  dolomitic  rocks  of  the  Alps  and  the  Eifel,  though 
the  introduction  of  the  magnesia  is  probably  not  at  all  due  to  the 
same  cause  in  the  two  cases.  [Dolomite.] 

Professor  Sedgwick,  in  his  admirable  memoir  in  the  '  Geological 
Transactions,'  on  the  Magnesian  Limestone,  has  pointed  out  clearly 
the  most  common  organic  fossils  of  this  rock.  We  shall  only  observe 
here,  that  in  respect  of  fishes  (Mollusca  and  Zoophyta)  this  rock  shows 
an  extreme  analogy  with  the  Carboniferous  System.  Its  place,  by 
mineral  analogies,  may  be  rightly  fixed  in  the  Pcecilitic  System ;  but 
by  the  affinities  of  organic  existence  it  will  be  classed  with  the  more 
ancient  rocks.  Let  any  one,  for  example,  contrast  its  marine  fossils, 
whether  derived  from  Durham,  Yorkshire,  or  the  Thuringerwald, 
with  those  of  the  Muschelkalk ;  the  former  are  seen  to  be  analogous 
to  forms  common  in  the  Mountain  Limestone,  the  latter  to  those  of 
the  Lias.  In  neither  case  is  the  resemblance  perfect ;  the  species  are 
not  ideutical,  but  the  result  above  announced  is  unequivocal,  and 
must  soon  be  felt  in  geological  classification. 

The  following  is  a  list  of  the  fossils  in  this  formation  as  given  in 
Tennant's  '  List  of  British  Fossils  '  : — 


Polyparia. 
Tubuliclidia  spinifera. 
Fenestclla  anceps. 
F.  fiustracea. 
F.  ramosa. 
F.  virgulacea. 

Crinoidea. 
Encrinus  ramosus. 

Brachiopoda. 
Terebratula  elongata. 
T.  sufflata. 
T.  Schlotheimii. 
Airy  pa  pectinifera. 
Spirifer  undulatus. 
S.  multiplicatus. 
S.  cristatus. 
Productus  horridus. 
P.  Morrisianus. 
P.  spiniferus. 
Lingula  Mytiloides. 

Dimyaria. 
Allorisma  elegans. 


Schizodus  obscurus. 
S.  parallelus. 
S.  truncatus. 
S.  rotundalus. 
S.  parvus. 
S.  undatus. 
S.  pusillus. 
S.  minimus. 
Nucula  vinti. 
Area  tumida. 
Mytilus  acuminalus. 
M.  septiferus. 
Modiola  costata. 

Monomyaria. 

Avicida  sjitluncularia. 
A.  kcratophaga. 
A.  antiqua. 
A.  infiata. 
A.  Binneyi. 
A.  discors. 
A.  Gervillia. 
Pecten  pusillus. 
Ostrea  pusilla. 
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Qaitcropoda. 
Nalica  minima. 
Plcurotomaria  carinata. 
P.  nodulosa. 
Turbo  Mancunicnais. 
T.  minutus. 

Macrocheilus  symmetrieut. 

Lo.roncma  rwjifcra. 

L.  Urii. 

Rissoa  jiusilla. 

R.  Lcighii. 

11.  minutissima. 

R.  Gibsoni. 

R.  obtusa. 

Pisces. 
Palaoniscus  comtus. 


P.  clcgans. 

P.  glaphyrUit, 

P.  longissimus. 

P.  mac.rophtlialmua. 

1'lalysomus  macrurua. 

P.  parvus. 

P.  slriatus. 

A  crolepis  Scdgwicki. 

Pygoptcrm  mandibular  is. 

Calacanlhus  [/ran  ulal  us. 

Rcptilia. 

Palaosaurus  Cylindrodon. 
P.  Platyodon. 
Thccodontosaurus  anliquus. 


The  Magnesian  Limestone  assumes  a  variety  of  forms  simulating 
those  arising  from  organic  causes.  Amongst  these  are  tho  round 
masses  which  are  found  on  the  coast  of  Durham.  At  a  distance  these 
masses  look  like  cannon  balls,  and  the  rock  in  which  they  occur 
has  obtained  the  namo  of  Cannon-Bali  Limestone.  In  many  parts 
the  rock  has  a  pisiform  or  oolitic  appearance,  from  being  composed 
of  small  round  bodies.  These  little  masses,  when  submitted  to  the 
microscope,  afford  no  evidence  of  having  been  deposited  from  organic 
causes.  They  aro  evidently  concretionary,  and  have  probably  been 
slowly  deposited  from  a  solution  of  the  magnesia  and  lime  of  which 
they  are  composed. 

"In  tho  quarries  of  Askorn  and  Campsall, round  or  oval  projections 
are  seen,  which  vary  from  a  pin's  head  to  several  feet  in  circumference. 
The  layers  of  which  they  are  composed  are  continuous  with  those  of 
the  limestone,  and  seem  to  be  formed  by  some  foreign  substance 
serving  as  a  nucleus  upon  which  the  limestone  is  deposited  layer  after 
layer;  in  some  cases,  the  nucleus  may  be  formed  by  the  escape  of 
carbonic  acid  or  other  gas,  for  I  have  frequently  observed  that  the 
protuberance  is  hollow  within. 

"  There  is  auother  class  of  bodies  which  have  a  colloidal  form,  the 
base  being  always  uppermost ;  their  size  ranges  from  that  of  a  pea 
to  that  of  a  large  pear ;  they  are  not  continuous  with  the  layers  of 
tho  limestone,  but  lie  in  distinct  cavities,  from  which  they  may  be 
removed  almost  entire,  by  a  blow  of  the  hammer.  The  cavities  in 
which  these  bodies  are  found  have  probably  been  at  first  made  by  the 
rotatory  action  given  by  running  water  to  a  small  stone,  or  other 
substance,  whilst  tho  limestone  was  forming,  a  fresh  deposit  having 
afterwards  taken  place  from  the  water  :  cavities  of  this  kind  may  be 
frequently  seen  in  streams  running  over  loose  sand,  or  other  matter. 

"  Another  striking  feature  in  the  physical  character  of  the  niagne- 
siau  limestone  is,  the  existence,  in  some  places,  of  an  immense  number 
of  cavities,  which,  are  frequently  lined  with  beautiful  crystals  of 
carbonate  of  lime ;  some  of  these  cavities  are  very  small,  as  in  the 
oolitic  limestones ;  they  are  to  be  seen  at  Smeaton  several  feet  square  : 
the  greater  proportion  of  them  contain  crystals,  and  vary  in  size  from 
a  marble  to  an  orange.  Some  geologists  imagine  that  these  cavities 
have  been  formed  by  the  deposition  of  the  rock  upon  gelatinous 
animal  bodies,  which,  being  gradually  removed  by  decomposition,  have 
left  their  mould  or  cast  behind ;  others  suppose  that  they  have 
originated  from  the  escape  of  gaseous  matter,  which,  whilst  the  rock 
was  hardening,  was  incapable  of  rising  to  the  surface.  By  the  subse- 
quent passing  of  water,  charged  with  carbonic  acid,  through  these 
cavities,  many  of  them  would  become  enlarged  by  the  dissolving 
power  of  this  gas  over  the  limestone. 

"  The  productions  called  Stalactites  and  Stalagmites  are  often  found 
in  the  dislocated  and  over-hanging  portions  of  Magnesian  Limestone ; 
the  former  are  long,  depending  like  icicles ;  the  latter  are  fiat,  and 
thinly  extended  over  the  surface  of  the  rock.  At  Askern  many  beauti- 
ful specimens  of  stalagmites  have  been  taken  from  the  quarry." 
(Lankester,  '  History  of  Askern.') 

The  Magnesian  Limestone  series  may  be  traced  in  the  north  of 
France  and  in  Burgundy,  but  is  most  fully  developed  at  Mansfield  in 
the  Thuringian  Forest,  in  the  district  of  the  Harz,  aud  in  Franconia. 
Throughout  the  south  of  France  it  appears  to  have  no  representative, 
and  is  most  likely  altogether  absent.  When  most  perfectly  expanded, 
the  whole  series  is  divisible  into  two  groups,  the  lower  one  for  the 
most  part  argillaceous,  and  the  upper  calcareous,  and  the  series  then 
rests  immediately  upon  the  conglomerates  of  the  Rothe-todte- 
liegende. 

The  upper  or  calcareous  portion  in  Germany  is  called  Zechstein, 
and  is  chiefly  a  compact  limestone,  but  the  highest  beds  are  marly 
consisting  of,  1st,  a  grayish,  bluish,  or  greenish  clay,  called  Letten, 
often  containing  rolled  fragments  of  dolomite  and  crystals  of  gypsum. 
This  reposes  on  a  fetid  limestone  called  Stinkstein,  which  is  a  compact 
or  granulated  rock  of  a  blackish-brown  or  greenish  colour,  and  ex- 
tremely bituminous,  giving  out  an  offensive  odour  when  struck  or 
rubbed.  The  lower  bed  of  the  Zechstein  is  called  Rauwacke,  and 
consists  of  a  hard  but  cellular  magnesian  limestone,  abounding  in 
long,  irregular,  and  narrow  cavities,  which  are  most  numerous  where 
the  bed  attains  a  considerable  thickness,  but  are  almost  obliterated  in 


tho  thinner  and  more  compact  portions.  Tho  whole  thicknesa  of  tho 
Zechstein  is  rarely  more  than  ZO  or  30  yards. 

Of  tho  schistose  bods,  which  form  tho  baM  of  tho  Magncniaii  Litne- 
stono  series,  tho  lowest  is  sandy,  and  forms  a  kind  of  tiam-Hion  from 
tho  underlying  sandstones.  It  is  of  no  great  thickness,  and  is  me 
ceeded  by  a  bituminous  band,  remarkable  for  great  Uniformity  both 
of  mineral  character  and  fossil  contents,  being  traceable  over  a  con- 
siderable district  in  Germany,  and  forming  an  excellent  geological 
horizon  for  an  extent  of  at  least  250  miles.  According  to  M. 
D'AubuisHon  one-tenth  part  of  tho  mass  of  this  bed  con  i  -\n  of 
bitumen  and  carbon  ;  and  although  not  more  than  a  foot  in  thickness 
it  contains  so  considerable  a  quantity  of  iron  and  iirgotitifcron  i  copper 
pyrites  as  to  be  worth  working  as  an  ore,  whence  it  h  1  tho 

name  of  Kupfur  Schiefer,  or  Copper-Slate. 

Tho  lowest  bed  of  the  magnesian  limestone  group  is  called,  from  its 
lithological  character  and  relative  geological  position,  the  Lower  New 
Red-Sandstone ;  but  it  might  very  fairly  be  associated  with  tho  upper 
coal-measures,  for  it  contains  numerous  remains  of  extinct  vegetables 
not  to  bo  distinguished  from  species  found  throughout  tho  carboni- 
ferous system.  It  differs  Bomewhat  however  from  the  coal-grits  in 
mineral  composition,  being  more  discoloured  with  oxide  of  iron,  besides 
being  chiefly  made  up  of  conglomerate,  in  which  quartz  and  decom- 
posed granite  abound.  This  conglomerate,  although  in  its  lower 
portion  exceedingly  coarse,  passes  upwards  into  a  fine-grained  sand- 
stone, aud  so  by  finer  sands  mixed  with  marl  shows  a  gradual  transition 
to  the  upper  and  marly  beds.  Beds  of  freestone  are  sometimes  but 
rarely  found  alternating  with  the  fine  sands  aud  clays  of  this  division; 
and  the  mass  is  altogether  very  irregular  both  in  thickness  and  extent, 
appearing  to  have  presented  an  uneven  surface  at  the  commencement 
of  the  deposit  of  the  more  recent  magnesian  limestones,  and  in  some 
places  to  have  undergoue  considerable  degradation  before  those  beds 
were  superimposed.  The  irregularity  thus  described  as  affecting  the 
lower  strata  must  have  been  owing,  in  all  probability,  to  subterranean 
movements  disturbing  the  bed  of  the  ocean  during  the  period  of  their 
deposition.  The  marls  associated  with  the  fossiliferous  bands  in  the 
county  of  Durham  are  also  sometimes  bituminous,  and  traces  of 
bitumen  occur  in  thin  bedded  compact  licjfwtones  of  the  same 
geological  date. 

The  lower  new  red-sandstone,  or  Rothe-todte-liegende,  as  observed 
in  Germany,  is  perfectly  similar  in  almost  all  respects  to  the  contem- 
poraneous beds  in  our  own  country,  being  made  up  of  coarse  conglo- 
merates alternating  with  marls  and  shaly  beds,  the  conglomerates 
being  generally  composed  of  fragments  of  the  neighbouring  crystalline 
rocks,  cemented  by  a  fine  ferruginous  and  sometimes  argillaceous 
sandstone.  In  France  this  deposit  is  exhibited  wrapping  round  the 
old  rocks  which  form  the  central  axis  of  the  Vosges.  It  consists  of  a 
coarse  incoherent  sandstone,  generally  of  a  red  but  sometimes  of  a 
bluish-gray  colour,  alternating  with  shaly  and  micaceous  mark,  the 
whole  formation  being  extremely  variable  both  in  its  mineral  character 
and  in  the  extent  of  its  development.  It  passes  insensibly  into  the 
upper  beds  called  the  '  Ore's  des  Vosges,'  or  Vosges  Sandstone,  there 
being  no  intermediate  bed  of  magnesian  limestone. 

The  Permian  system  of  Russia  exactly  corresponds  to  the  magnesian 
limestone  and  lower  new  red-sandstone  of  our  own  country ;  but  it  has 
been  judged  advisable  to  give  a  distinct  name  to  the  continental  group, 
and  the  district  in  which  the  rocks  are  most  perfectly  exhibited  being 
included  in  the  ancient  kingdom  of  Permia,  that  name  has  been  selected 
for  reasons  similar  to  those  which  induced  Sir  R.  Murchison  on  a  former 
occasion  to  apply  the  term  Silurian  Formation  to  a  group  typically 
exhibited  in  the  region  of  the  ancient  Siluri.  The  Permian  district 
extends  for  about  700  miles  from  north  to  south  along  the  western  or 
European  flanks  of  the  Ural  chain,  and  for  nearly  400  miles  between 
those  mountains  and  the  river  Volga.  The  strata  within  this  area 
are  described  as  lying  in  an  enormous  trough  of  carboniferous  lime- 
stone, and  though  occasionally  thrown  into  anticlinal  axes  of  some 
length,  are  often  traceable  for  great  distances  without  any  break  or 
interruption  of  the  sequence.  The  Permian  rocks  of  Russia  consist  of 
a  great  number  of  distinct  strata  of  very  varied  lithological  character. 
They  are  composed  for  the  most  part  of  white  limestones  with  gypsum 
and  rock-salt,  of  red  and  green  gritstones  with  shales  and  occasionally 
copper-ore,  and  of  magnesian  limestones,  marlstones,  conglomerates, 
&c.  The  whole  series  is  fossiliferous,  and  contains  the  remains  of 
extinct  animals  and  vegetables,  greatly  resembling  those  of  the  car- 
boniferous period.  In  the  Russian  beds  also  there  have  been  discovered 
reptilian  remains  like  those  of  the  Bristol  magnesian  conglomerate, 
and  fish  identical  with  the  species  from  Durham  and  from  Mansfeld  in 
the  Thuringian  forest. 

(Sedgwick,  in  Geological  Transactions ;  Smith,  Geological  Map  of 
Ywkshire,  &c. ;  notices  of  contemporaneous  deposits  in  the  midland 
and  southern  counties  of  England  occur  in  Murchison's  Silurian 
System ;  Conybeare  and  Phillips,  Geology  of  England  and  Wales,  &c. ; 
Ansted,  Elementary  Course  of  Geology.) 

MAGNESITE.  [Magnesia.] 

MAGNET,  NATIVE.  [Iron.] 

MAGNO'LIA,  a  ganus  of  Plants  named  in  honour  of  Pierre  Magnol, 
who  was  professor  of  medicine  and  prefect  of  the  botanic  garden  of 
Montpellior.  He  was  born  in  163S,  and  died  in  1715.  He  gave  an 
account  of  the  plants  growing  wild  about  Montpellier.  in  a  work 
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entitled  '  Botanicum  Monspeliense  ;  seu  Plantarum  circa  Monspelium 
nascentiuni  Index,'  8vo.,  1686.  This  work,  illustrated  with  plates, 
as  well  as  one  published  in  1689  with  the  title  '  Prodromus  Historiae 
Generalis  Plantarum  in  quo  Plantoe  per  Familias  disponuntur,'  was 
arranged  according  to  a  natural  system  of  his  own.  In  another 
work  embracing  the  plants  growing  in  the  Montpellier  Garden, 
entitled  '  Hortus  Regius  Monspeliensis,'  he  has  arranged  the  plants 
according  to  the  system  of  Tournefort. 

The  genus  Magnolia  is  the  type  of  the  natural  order  Magnoliacece. 
It  has  a  calyx  of  3  deciduous  sepals  that  resemble  petals  ;  the  corolla 
is  composed  of  6  to  9  petals ;  the  stamens  and  pistils  numerous ;  the 
carpels  are  disposed  compactly  in  spikes,  opening  by  the  external 
angle,  1-2-seeded,  permanent ;  the  seeds  baccate,  somewhat  cordate, 
pendulous,  hanging  out  beyond  the  carpels  by  a  very  long  umbilical 
white  thread.  The  species  of  Magnolia  are  trees  or  shrubs,  with 
alternate,  stipulate,  deciduous,  or  evergreen  simple  leaves,  and  large 
terminal  solitary  odoriferous  flowers.  They  are  all  natives  of  North 
America  and  Asia. 

M.  grandiflora,  Great-Flowered  Magnolia,  or  Laurel-Bay,  is  an  ever- 
green tree,  reaching  sometimes  a  height  of  70  feet.  It  has  oval-oblong 
coriaceous  leaves  with  the  upper  surface  shining  and  the  under  surface 
rusty;  the  flowers  erect,  with  from  9  to  12  petals  expanding.  This 
plant  is  one  of  the  tallest  and  handsomest  trees  of  North  America. 
It  has  large  pale-green  shining  leaves  nearly  10  inches  long,  with  large 
white  flowers.  It  has  been  cultivated  in  England  for  the  last  century, 
and  in  this  country  attains  a  height  of  from  20  to  30  feet.  Several 
varieties  of  this  species  have  been  named  and  described.  Amongst 
the  most  constant  and  best  known  varieties  are — 1,  M.  g.  obovata  ;  2, 
M.  g.  Exoniensis ;  3,  M.  g.  angustifolia ;  and  4,  M.  g.  prcecox.  The 
first  is  known  in  the  Carolinas  by  the  name  of  the  Big  Laurel ;  the 
second  is  the  Exmouth  Magnolia ;  the  third  and  fourth  are  varieties 
which  have  been  produced  in  France. 

In  the  cultivation  of  this  species  a  deep  sandy  loam,  dry  at  bottom, 
and  supplied  with  vegetable  mould,  suits  all  the  varieties.  In  planting 
it  against  a  wall,  almost  any  aspect  may  be  chosen  except  a  north-east. 
This  plant  may  be  propagated  by  stools,  which  should  be  laid  down 
in  autumn,  and  require  two  years  before  they  are  fitted  for  separation. 
They  are  then  potted,  and  kept  in  pits  or  under  glass  during  the 
winter.    It  may  be  also  propagated  by  seeds  from  America. 

M.  glauca,  deciduous  Swamp  Magnolia,  is  an  almost  deciduous 
plant,  with  obtuse  elliptical  leaves,  glaucous  on  the  under  surface ; 
the  flowers  from  9-12-petalled,  contracted;  the  petals  ovate,  concave. 
This  species  is  a  tree  rising  from  15  to  20  feet  in  height.  It  is  a 
native  of  North  America,  in  low  moist  swampy  ground  at  a  little 
distance  from  the  sea,  from  Massachusetts  to  Florida  and  Louisiana. 
This  plant  is  also  cultivated,  and  a  number  of  varieties  have  been 
described.  The  bark  has  a  bitter  and  aromatic  odour  resembling 
sassafras.  On  this  account  it  has  been  used  in  America  as  a  substitute 
for  other  aromatic  bitter  barks  as  Cascarilla,  Canella,  &c,  and,  it  is 
said,  with  great  success.  Although  not  much  used  in  Europe,  very 
favourable  reports  of  its  efficacy  in  chronic  rheumatism,  ague,  and 
remittent  fever  have  been  given.  All  the  species  of  Magnolia  possess 
more  or  less  the  properties  which  are  most  evident  in  M.  glauca. 
When  used,  a  tincture  made  from  the  bark,  seeds,  or  cones  is  equally 
efficacious.  It  is  said  that  when  the  tincture  is  made  from  the  leaves 
and  cones  whilst  green,  it  is  more  efficacious.  In  America  this  tree 
is  known  by  the  names  White  Laurel,  Swamp  Laurel,  Swamp  Sassafras, 
Sweet  Bay,  and  Beaver-Tree.  The  last  name  is  given  to  it  on  account 
of  the  fondness  of  the  beaver  for  it.  The  flowers  are  of  a  cream  colour 
and  have  a  sweet  scent,  which  Kalm  says  may  be  smelt  at  a  distance 
of  three  miles.  The  flowers  are  followed  by  red  berries,  which  give 
the  tree  a  handsome  appearance.  The  berries  are  steeped  in  brandy 
and  used  as  a  domestic  medicine  for  various  complaints. 

M.  umbrella  is  a  deciduous  tree  with  lanceolate  spreading  leaves, 
the  adult  ones  smooth,  the  younger  ones  pubescent  underneath  ;  the 
petals  9-12,  exterior  ones  pendent.  It  is  a  native  of  North  America, 
in  the  Carolinas,  Georgia,  Virginia,  and  New  York.  The  leaves  are 
one  to  two  feet  long,  placed  at  the  ends  of  the  branches  in  a  circular 
manner,  somewhat  in  the  form  of  an  umbrella,  from  which  circum- 
stance it  has  been  called  the  Umbrella-Tree.  The  wood  is  soft  and 
spongy,  and  on  the  mountains  of  Virginia  is  called  Elmwood. 

M.  acuminata,  a  deciduous  tree  with  oval  acuminate  leaves,  the 
under  surface  pubescent,  the  flowers  with  from  6  to  9  petals.  It  is  a 
native  of  North  America,  from  Pennsylvania  to  the  Carolinas.  The 
flowers  are  large,  3  or  4  inches  in  diameter,  of  a  yellowish  colour, 
mixed  with  faint  blue  or  pea-green,  but  not  remarkable  for  their 
beauty.  The  fruit  is  about  3  inches  long,  and  resembles  a  small 
cucumber,  whence  in  America  it  is  called  Cucumber-Tree.  A  tincture 
is  made  of  the  fruit,  and  is  used  in  cases  of  rheumatism.  Several 
varieties  of  this  plant  have  been  described.  It  is  often  used  in  the 
London  nurseries  as  a  stock  on  which  to  engraft  the  other  species. 

There  are  several  other  species  of  this  magnificent  genus  found  in 
the  forests  of  North  America,  all  of  which  are  valued  in  Great 
Britain  for  ornamental  culture.  The  best  known  of  these  are  M. 
cordata,  the  Heart-Leaved  Cucumber-Tree,  with  yellow  flowers  streaked 
with  red,  and  having  a  disagreeable  odour ;  and  M.  auriculata,  Indian 
Physic,  or  Long-Leaved  Cucumber-Tree,  having  white  flowers  and  a 
bitter  bark,  which  is  used  as  a  medicine  by  the  Indians. 


M.  Yulan,  or  M.  conspicua,  a  deciduous  tree  with  obovate  abruptly 
acuminated  leaves,  the  younger  ones  pubescent,  expanding  after  the 
flowers ;  the  flowers  erect,  6-9-petalled  ;  the  styles  erect.  This  plant 
attains  a  height  of  30  or  40  feet  in  its  native  country,  but  reaches 
only  8  or  10  feet  in  our  gardens.  It  grows  in  China,  where  it  has 
been  cultivated  since  the  year  627.  Its  native  name  is  Yulan.  It  is 
a  very  showy  tree,  having  white  flowers  sometimes  suffused  with 
purple,  which  give  out  a  most  delicious  perfume.  It  blossoms  in  this 
country  from  February  to  April,  and  is  distinguished  from  the  other 
species  by  the  flowers  appearing  before  the  leaves.  It  is  not  quite  so 
hardy  as  the  American  species;  still,  unless  the  weather  is  unpro- 
pitious,  it  will  put  forth  an  abundance  of  blossoms  during  the  dreary 
months  of  February  and  March. 

M.  purpurea,  the  Purple-Flowered  Magnolia,  is  a  deciduous  shrub, 
with  obovate-acute  reticulately-veined  leaves,  almost  smooth ;  the 
flowers  erect,  of  3  sepals  and  6  obovate  petals  ;  the  styles  very  short. 
This  plant  is  a  native  of  Japan,  and  seldom  attains  a  greater  height 
than  10  feet.  The  bark  when  bruised  has  an  aromatic  odour.  The 
flowers  are  more  or  less  purple  without,  and  always  white  within.  It 
is  a  very  ornamental  species  and  worthy  of  cultivation.  The  best 
situation  for  it  is  against  a  wall,  when  its  branches  will  reach  from 
15  to  20  feet. 

In  their  cultivation  the  hardy  kinds  may  be  treated  in  the  same 
way  as  M.  grandiflora.  The  Chinese  kinds  are  often  inarched  or 
budded  on  M.  obovata.  When  the  plants  are  replanted  after  layering 
or  propagation  by  seed,  neither  the  roots  nor  leaves  ought  to  be  cut 
off,  otherwise  they  will  not  succeed  so  well. 

(Don,  Dichlamydeom  Plants  ;  Loudon,  Encycl.  of  Trees  and  Shrubs.) 

MAGNOLIA'CEJE,  Magnoliads,  an  important  natural  order  of  albu- 
minous polypetalous  Exogenous  Plants,  consisting  of  bushes  and  trees, 
inhabiting  the  temperate  parts  of  both  the  Old  and  New  World, 
They  have  the  numerous  disjoined  carpels  and  hypogynous  stamens 
ot  Ranunculaceie,  to  which  they  are  closely  allied ;  they  differ  not 
only  in  their  arborescent  habit,  but  in  the  young  leaves  being 
enveloped  in  stipules,  either  horn-like  and  convolute,  or  bivalved, 
which  are  thrown  off  as  the  leaves  unfold.  The  flowers  are  usually 
large  and  sweet-scented,  and  the  leaves  are  firm,  broad,  and  large,  in 
consequence  of  which  many  of  the  species  are  objects  of  cultivation 
in  all  civilised  countries.  In  England,  where  they  are  exotica,  they 
are  among  the  most  highly-valued  of  ornamental  plants,  and  every 
species  which  can  bear  the  climate,  or  which  will  thrive  in  conserva- 
tories, has  been  collected  with  great  care,  whenever  opportunities  havo 
offered,  so  that  few  now  remain  to  be  imported.    Among  the  most 


A  branch  of  Tulauma  ptmila. 
1,  a  head  of  ripe  fruit  with  the  seeds  hanging  down  by  their  cords;  2,  a  rcr. 
tical  section  of  a  seed,  showing  the  minute  embryo  lying  in  copious  albumer. 
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ornamental  of  the  hardy  kinds  aro  tho  Magnolia  gramliflora  of  Carolina ; 
M.  glauca,  of  which  thero  are  many  varieties;  M .  madrophylla,  the 
flowers  of  which  aro  among  tho  largest  in  tho  vegetable  kingdom  ; 
and  the  Tulip-Tree,  Liriodcndron  ttdipifera,  a  largo  treo  with  singular 
truncate  leaves.  In  Bengal  tho  air  is  often  perfumed  with  tho 
fragrance  of  tho  Tejampae,  a  species  of  M  kkelia  ;  while  in  China  and 
the  Malayan  Archipelago  others  are  equally  well  known  for  their 
ornamental  characters.  Nor  are  the  plants  of  this  order  less  useful 
than  beautiful.  It  is  probable  that  they  aro  all  valuable  for  tho 
febrifugal  qualities  of  their  bark.  M.  glauca  is  among  tho  best  bitter 
and  aromatic  Bpecies  known  in  medicine,  and  the  Tulip-Tree  affords 
to  the  North  American  settler  a  substitute  scarcely  inferior  to  it. 

Tho  genera  Talauma  and  Magnolia  havo  tho  very  singular  property 
of  dropping  their  seeds  out  of  tho  back  of  the  seed-vessels  when  ripe, 
allowing  them  to  hang  down,  each  suspended  by  a  long  extensible 
elastic  cord,  composed  of  delicate  spiral  vessels. 

In  consequence  of  the  seeds  of  Magnoliacece  containing  an  abund- 
ance of  oil  which  often  becomes  rancid  soon  after  they  are  gathered, 
it  is  difficult  to  transport  them  to  a  considerable  distance  in  a  living 
state.  The  best  method  of  succeeding  in  that  object  is  to  pack  the 
seeds  in  earth  as  soon  as  they  are  ripe,  pressing  them  close  and 
securing  them  in  a  box.  Under  such  circumstances  they  will  preserve 
their  vitality  for  several  months. 

There  are  11  genera  and  05  species  of  this  family. 

MAGONIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Sapindacea:.  The  flowers  are  polygamous ;  the  male  flowers  have  a 
5-parted  unequal  reflexed  calyx ;  petals  5,  linear,  and  unequal ;  disc 
unequal  between  the  petals  and  stamens,  on  one  side  long  aud  double, 
in  the  other  short,  simple,  and  rugose  ;  stamens  8,  dicliuate.  Herma- 
phrodite flowers  as  in  the  male,  but  stamens  much  smaller  and  not 
diclinate  ;  ovary  3-celled,  many-seeded  ;  styles  curved  ;  stigma  3-lobed; 
capsule  large,  woody,  3-valved,  loculicidal;  seeds  large,  flattened,  sur- 
rounded with  a  wing;  hilum  in  the  edge.  The  species  are  trees  with 
a  corky  bark ;  leaves  alternate,  abruptly  pinnate,  without  stipules  ; 
flowers  panicled. 

M.  pubescens  is  a  small  treo  common  in  the  western  deserts  of  the 
province  of  Minas  Geraes  in  Brazil.  It  has  downy  branches  ;  leaflets 
8,  ovate  or  oblong,  sessile,  deeply  emarginated  and  downy  ;  the  flowers 
in  a  terminal  sessile  or  stalked  panicle  from  9  to  16  inches  long ;  calyx 
downy,  yellowish-green  ;  petals  linear,  obtuse  above,  in  the  middle 
smooth  and  dark  purple,  at  the  edges  aud  point  downy  and  green  ; 
fruit  a  large,  woody,  globose,  3-cornered,  somewhat  depressed  capsule, 
with  3  valves,  3  cells,  aud  many  seeds.  The  ashes  of  this  plant  are 
extremely  alkaline.  The  bark  is  used  for  subduing  the  swellings 
produced  in  the  skins  of  horses  by  the  stings  of  insects.  The  leaves 
of  this  species  and  M.  glabrala  are  poisonous  to  fishes. 

(Lindley,  Flora  Medica.) 

MAGPIE.  [Corvidj3.] 

MAIA.  [Maiid.e.] 

MAIAD^E.  [Maiid2E.1 

MAIANTHEMUM,  a  genus  of  Plants  belonging  to  the  natural 
order  Asparagacece.  It  has  a  4-parted  perianth ;  the  segments  hori- 
zontally patent  or  reflexed,  deciduous;  stamens  4;  style  1;  stigma 
blunt ;  berry  2-celled ;  cells  1-seeded. 

M.  bifolium  has  a  stem  with  two  alternate,  stalked,  triangular,  cordate 
leaves  ;  the  stem  is  from  6  to  8  inches  high ;  root  filiform ;  leaves  very 
deeply  cordate ;  raceme  terminal,  resembling  a  spike ;  flowers  small ; 
segments  reflexed ;  berry  yellow  with  brown  spots.  It  is  found  in 
woods  in  the  north  of  England. 

MAID,  a  fish  belonging  to  the  Ray  tribe. 

MAIDEN  HAIR,  the  common  name  of  the  Adiantum  Capillus 
Veneris,  a  fern  found  wild  in  many  parts  of  Europe,  on  damp  shaded 
rocks.  It  is  the  Adianton  ('AStavrop)  of  the  Greeks,  and  has  probably 
gained  its  trivial  name  from  its  having  formed  a  part  of  the  prepara- 
tions used  by  the  ladies  for  stiffening  their  hair.  (Dioscorides,  1.  iv.  c. 
136.)  [Adiantum.] 

MAIGRE.  [SciiENiDiE.] 

MA'IIDJE,  or  MAIADiE,  a  tribe  of  Crustacea,  the  second  of  the 
family  of  Oxyrhynchi,  according  to  the  system  of  M.  Milue-Edwards. 
It  is  composed  of  Brachyurous  Crustaceans,  whose  carapace,  nearly 
always  very  spiny,  is,  with  some  exceptions,  much  longer  than  it  is 
wide.  Rostrum  generally  formed  of  two  elougated  horns.  First  joint 
of  the  internal  antennae  but  little  developed ;  that  of  the  external 
antennae,  on  the  contrary,  very  large,  and  soldered  with  the  neigh- 
bouring parts  so  as  to  be  confluent  with  them ;  its  external  border 
always  constituting  a  considerable  portion  of  the  lower  wall  of  the 
orbit,  and  its  anterior  extremity  united  to  the  front  before  the  level 
of  the  internal  canthus  of  the  eyes.  The  moveable  stem  of  the  antennas 
always  of  considerable  length.  The  epistome  generally  considerably 
wider  than  it  is  long,  whilst  the  buccal  frame  is  longer  than  it  is  wide. 
The  third  joint  of  the  external  jaw-feet  is  as  wide  as  it  is  long,  more 
or  less  dilated  on  the  external  side,  and  truncated  or  notched  at  its 
anterior  and  internal  angle,  by  which  it  is  articulated  with  the  fourth 
joint,  which  is  very  small.  The  anterior  feet  of  the  female  are  in 
general  hardly  larger  or  longer  than  the  others,  and  sometimes  they 
are  even  shorter.  The  same  conformation  obtains  in  some  of  the 
males  ;  but  in  general  the  first  pair  of  feet  in  these  last  are  longer  and 
much  larger  than  the  second  pair,  and  their  length  sometimes  is  equal 


I  to  twieo  that  of  tho  carapace  ;  they  are  directed  obliquely  forward* 
and  outwards  ;  the  hand  is  never  triangular,  and  the  immoveable 
finger  of  the  claw  is  not  inclined  downwards,  so  as  to  form  a  decided 
angle  with  the  lower  edge-  of  the  hand.  The  succeeding  feet  are 
generally  of  moderate  length ;  those  of  the  second  pair  are  mo-  *. 
commonly  onco  and  a  half  the  length  of  the  post-frontal  portion  of 
the  earapaco,  but  thflT  are  never  twice  us  long  as  that  portion  ;  thoso 
I  of  the  third  pair  are  hardly  ever  more  than  once  ami  a  quarter  as  lou^ 
1  as  tho  post-frontal  portion  of  the  carapace,  and  the  other  feet  shorten 
in  succession.  The  abdomen  is  ordinarily  composed  of  seven  distinct 
joints  in  both  sexes ;  but  sometimes  this  number  varies  in  the  diff'  i  en-, 
species  of  the  same  genus.  (Milne-Edwards.) 

The  genera  and  species  of  this  family  are  numerous.  Wo  shall 
doscribo  the  principal  genera  :— 

Libinia  (Leach). — This  genus  has  the  greatest  relation  to  hocUa  and 
Pisa,  between  which  genera  it  establishes,  in  the  opinion  of  M.  Milue- 
Edwards,  a  nearly  insensible  passage  The  general  form  of  the  body 
in  Libinia  approximates  closely  to  that  of  Doclca. 

Carapace  very  convex  above,  in  general  nearly  circular,  with  its 
orbito-frontal  portion  placed  sensibly  above  the  level  of  its  lateral 
borders,  which  are  prolonged  towards  the  mouth  rather  than  towards 
the  external  canthus  of  the  eyes.  Sometimes  the  carapace  is  elongated 
a  little,  and  bears  a  considerable  resemblance  to  that  of  some  of  the 
Piste.  Rostrum  small,  narrow,  and  notched  in  the  middle  :  the  front, 
measured  between  the  orbits,  is  much  narrower  than  tho  anterior 
extremity  of  the  buccal  frame ;  the  anterior  angle  of  the  superior 
orbital  border  is  projecting,  but  never  reaches  beyond  the  basilary 
joint  of  the  external  anteunso  ;  tho  orbits  are  nearly  circular,  and 
directed  very  obliquely  forwards  aud  outwards;  their  external  angle 
is  formed  by  a  large  compressed  tooth,  which  Is  separated  from  the 
rest  of  the  wall  of  this  cavity  by  two  fissures;  one  superior  and  very 
narrow,  the  other  inferior  and  more  or  less  open.  The  stomachal 
region  of  the  carapace  is  but  little  developed,  but  tho  branchial  regions 
highly  so ;  and  their  lateral  border,  which  is  armed  with  spines  and 
very  much  curved,  is  directed  towards  the  anterior  angle  of  the  mouth. 
The  eyes  are  small  and  very  short ;  the  basilary  joint  of  the  external 
antennic  is  short,  but  very  much  developed,  and  always  wide  in  front, 
a  disposition  which  occurs  in  Pisa,  whilst  the  contrary  is  to  be 
remarked  in  Doclca;  the  second  joint  of  these  antennae  is  stout,  short, 
cylindrical,  and  inserted  on  the  sides  of  the  rostrum  at  a  distance 
nearly  equal  from  the  orbit  and  the  antennary  fosset;  the  third 
joint  is  rather  smaller  than  the  second,  and  the  fourth  i3  very  slender 
aud  very  short.  The  epistome  is  very  small,  and  the  whole  of  the 
antennary  region  is  not  more  than  half  the  length  of  the  buccal  frame. 
The  external  jaw-feet  aud  the  sternal  plastron  have  the  same  form  aa 
in  Pisa.  The  anterior  feet  are  much  longer  than  in  Doclca,  but  less 
developed  than  in  Pisa  ;  they  are  always  nearly  of  the  same  size  as 
those  of  the  second  pair,  and  in  general  are  much  shorter  even  in  the 
males;  the  hand  is  very  nearly  cylindrical,  and  has  little  convexity; 
the  pincers  are  rounded  or  trenchant,  and  finely  dentilated,  and  touch 
nearly  throughout  their  length,  a  disposition  which  is  rare  in  the  Piste. 
The  remaining  feet  much  resemble  those  of  the  Pisa:,  except  that 
their  last  joint  is  longer,  and  never  armed  below  with  horny  spines, 
as  in  them  ;  the  length  of  the  feet  diminishes  progressively,  and  those 
of  the  second  pair  are  not  more  than  about  once  and  a  half  as  long 
as  the  post-frontal  portion  of  the  carapace ;  they  are  in  general  much 
shorter,  and  this  character  suffices  to  distinguish  the  Libinia:  from  the 
Doclca;.    The  abdomen  is  composed  of  7  joints  in  each  of  the  sexes. 

The  species  of  this  genus  are  found  in  the  seas  of  America,  as  far 
as  is  known. 

M.  Milne-Edwards  divides  the  genus  into  two  sections :  the  first 
consisting  of  species  which  have  the  anterior  aud  external  angle  of 
the  basilary  joint  of  the  external  antennae  obtuse,  and  not  prolonged 
beyond  the  level  of  the  internal  one,  aud  the  slit  of  the  inferior  orbital 
border  very  narrow;  the  second  consisting  of  species  which  have  the 
anterior  and  external  angle  of  the  basilary  joint  of  the  external 
antennae  spiniform,  and  prolonged  much  beyond  the  level  of  the 
internal  angle,  and  the  slit  of  the  inferior  orbital  border  very  wide. 

Libinia  spinosa  belongs  to  the  second  section.  The  body  is  entirely 
covered  with  a  short  aud  brownish  down,  and  it  is  about  four  inches 
(French)  in  length. 

It  is  found  on  the  coasts  of  Brazil. 

Herbstia  (Milne-Edwards). — Intermediate  between  the  Libinia',  the 
Pisa;,  and  the  triangular  Mithraces. 

The  carapace  is  more  triangular  than  in  Libinia  ;  the  stomachal 
region  nearly  as  much  developed  as  the  branchial  regions.  Rostrum 
small,  hardly  longer  than  it  is  wide,  and  formed  of  two  flattened  horns, 
which  are  pointed  and  divergent,  and  the  base  of  which  occupies  all 
the  width  of  the  front.  Orbits  oval-shaped,  and  directed  obliquely 
forwards,  outwards,  aud  upwards ;  their  superior  border  with  two 
small  fissures,  whicb  terminate  anteriorly  in  a  small  spine,  less  pro- 
jecting than  that  situated  below,  and  belonging  to  the  basilary  joint 
ot  the  external  antennae ;  their  inferior  border  is  complete,  and  presents 
only  a  small  fissure.  Eyes  large  and  retractile.  Disposition  of  the 
antennary  region,  the  jaw-feet,  the  sternal  plastron,  and  the  feet, 
essentially  the  same  as  in  Pisa.  The  tarsi  of  the  last  four  feet  present 
small  horny  spines  placed  irregularly. 
H.  condyliata  is  the  only  species  known.    It  his  tho  body  covered 
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Libinia  tp'mosa. 
a,  under  fide  of  head  in  detail ;  6,  abdomen  of  female. 

with  ;i  thin  and  fine  down,  is  about  two  inches  in  length,  and  of  a 
reddish  colour. 

It  inhabits  tho  Mediterranean. 


anterior  feet  are  in  general  nearly  of  the  same  length  as  those  of  the 
second  pair  ;  but  in  the  male  they  are  remarkably  longer  and  stouter  ; 
the  hand  is  convex,  and  the  fingers  trenchant,  and  finely  dentilated  on 
their  terminal  moiety ;  the  remaining  feet  are  cylindrical,  and  of 
moderate  length  ;  those  of  the  second  pair  are  not  much  longer  than 
the  post-frontal  portion  of  the  carapace  ;  the  length  of  the  other  feet 
diminish  successively,  and,  in  nearly  all  the  species,  their  last  joint  is 
furnished  below  with  small  horny  points,  which  are  placed  very 
regularly  on  one  or  two  longitudinal  lines,  like  tho  teeth  of  a  comb ; 
abdomen  composed  of  seven  distinct  joints. 

The  whole  of  the  body  of  the  Pisce  is  ordinarily  covered  with  hairs, 
which  are  recurved  at  the  end,  and  catch  up  foreign  bodies  which  they 
touch  ;  it  is  not  rare  therefore  to  see  these  crustaceans  covered  with 
sea-weeds  and  sponges.  This  disguise  most  probably  answers  the 
double  purpose  of  enabling  them  to  surprise  their  prey  and  of  protecting 
them  from  their  enemies. 

Nearly  all  the  species  live  in  the  European  Seas  at  considerable 
depths,  and  are  often  dredged  up  by  the  fishermen.  After  spring-tides 
they  are  frequently  found  hidden  under  stones  at  low-water.  They 
are  not  used  as  food. 

The  species  are  divided  into  two  sections,  depending  on  the  absence 
or  presence  of  spiniform  teeth  on  the  upper  border  of  the  third  or 
third  and  fourth  joints  of  the  last  four  pairs  of  feet,  &c.  The  first 
of  these  sections  is  separated  into  two  subdivisions,  dependent  prin- 
cipally upon  the  rounded  or  triangular  form  of  the  posterior  portion 
of  the  carapace. 

P.  tetraodon,  the  Four-Horned  Spider  Crab,  is  two  or  three  inches 
in  length,  and  has  the  body  entirely  covered  with  a  kind  of  down  and 
some  crooked  hairs;  it  is  of  a  brownish  colour;  the  lateral  margin 
with  four  spines,  the  posterior  part  of  the  carapace  rounded  without 
spines ;  a  small  tubercle  near  tho  posterior  margin.  This  species  is 
very  common  on  the  English  and  French  coasts.  They  are  found  con- 
cealed under  the  long  hanging  Fuci  which  clothe  the  rocks  at  some 
distance  from  the  shore.  Like  all  tho  slow-moving  Crustacea  they 
are  frequently  covered  with  Fuci.  Thefr  movements  are  exceedingly 
slow  and  measured,  but  they  seize  their  prey  easily  and  hold  it  firmly. 


Serbstia  condyliata. 

Pisa  (Leach). — The  carapace  is  gradually  narrowed  anteriorly  for 
about  three-fourths,  and  its  latero-anterior  borders  prolonged  obliquely 
in  a  nearly  straight  line  up  to  a  small  distance  from  its  posterior 
border ;  the  surface  very  convex  ;  the  regions  in  general  sufficiently 
distinct,  and  the  stomachal  region  in  particular  very  much  developed  ; 
the  front  wider  than  the  bucsal  frame,  and  armed  with  four  horns 
directed  forwards,  the  two  external  of  which  occupy  the  anterior 
extremity  of  the  superior  orbital  border,  and  the  two  middle  of  which 
form  the  rostrum,  which  is  always  at  least  once  and  a  half  as  long  as 
it  is  wide  ;  eyes  carried  on  very  short  peduncles,  and  bent  backwards 
in  the  orbits,  which  are  of  an  oval  shape,  and  directed  outwards  and 
downwards ;  the  upper  border  of  these  cavities  with  two  slits, 
separated  from  each  other  by  a  triangular  tooth,  and  their  external 
angle  situated  rather  below  than  above  the  lateral  border  of  the  cara- 
pace, which  is  there  terminated ;  the  orbital  border  interrupted  below 
by  a  large  notch  ;  the  internal  antennae  without  any  peculiarity ;  the 
basilary  joint  of  the  external  antennae  much  longer  than  it  is  wide, 
only  slightly  narrowed  forwards,  and  exceeding  the  level  of  the  internal 
canthus  of  the  eyes,  but  completely  hidden  above  by  the  spiniform 
prolongation  of  the  superior  orbital  border ;  the  second  joint  of  the 
antennas  slender  and  cylindrical,  and  inserted  at  a  distance  nearly 
equal  from  the  antennary  fosset  and  the  orbit,  a  little  without  the 
level  of  the  external  border  of  the  rostrum,  so  as  to  show  itself 
between  this  prolongation  and  the  lateral  horns  of  the  front;  the 
third  joint  small  and  cylindrical,  and  the  fourth  rather  long;  anten- 
nary region  nearly  of  the  size  of  the  buccal  frame,  and  the  epistome 
large  and  nearly  square  ;  the  second  joint  of  the  external  jaw-feet 
prolonged  from  the  internal  side  much  beyond  the  level  of  its  external 
angle;  and  the  third  joint  much  longer  than  it  is  wide,  strongly 
dilated  outwards,  and  deeply  notched  at  its  anterior  and  internal 
angle  ;  sternal  plastron  longer  than  it  is  wide.    In  the  female  the 


Four-Horned  Spider-Crab  (Pisa  tetraodon). 
a,  male  ;  b,  female  ;  c,  abdomen  of  female  ;  d,  abdomen  of  male  ;  t,  antenna 
/,  pedipalp. 
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P.  Qibbsii  is  also  a  British  species.  It  has  no  spines  on  the  lateral 
margin.    It  is  found  on  the  southern  coasts  of  Devon  and  Cornwall. 

Lissa  (Leach). — -Very  much  resembling  Pita,  and  perhaps  ought 
not  to  have  been  separated  from  it.  The  distinguishing  characters  of 
Lissa  consist  in  the  disposition  of  the  rostrum,  which  is  formed  of 
two  lamolloso  horns,  truncated  anteriorly,  und  wider  anteriorly  than 
they  are  at  their  base,  and  in  the  absence  of  spinet  on  the  tarsi. 

L.  chiragra  is  tho  only  species  known  :  its  length  is  about  two 
inches,  and  tho  colour  an  intense  red ;  tho  feet  are  furnished  with 
some  hairs,  but  the  trunk  is  unarmed. 

It  is  found  in  tho  Mediterranean,  and  is  said  to  have  been  taken  on 
the  coast  of  Cornwall  by  Mr.  Swaiuson,  but  it  is  not  mentioned  in 
Boll's  'British  Crustacea.' 


Lissa  chiragra. 
a,  abdomen  of  female  ;  b,  abdomen  of  male  ;  c,  antenna. 

M.  Milne-Edwards  remarks  that  L.  fissiroslris  of  Mr.  Say  seems  to 
bear  much  analogy  to  Hyas  araneus  ;  but  Milne-Edwards  cannot  be 
eertain  that  it  belongs  to  the  same  genus  from  the  author's  description. 

Ilyas  (Leach) — Approaching  very  nearly  to  Pisa,  aud  especially  to 
Herbstia,  but  easily  distinguished  by  the  form  of  the  first  joint  of  the 
sxternal  antennas,  which,  instead  of  being  cylindrical,  as  in  nearly  all 
the  Oxyrhyuchs,  is  flattened  and  enlarged  on  the  external  side.  Cara- 
pace rather  large,  especially  anteriorly ;  rostrum,  which  is  formed  of 
triangular  horns  that  are  flattened  and  convergent,  moderate,  and 
leaving  the  insertion  of  the  moveable  stem  of  the  exteiuial  antennas 
sompletely  visible ;  front  large  ;  orbits  directed  a  little  forwards ;  edges 
□ot  spiny,  and  with  a  single  fissure  above  ;  external  edge  of  the  basilary 
joint  of  the  antennas  straight,  and  separated  from  the  external  por- 
tion of  the  orbit  by  a  very  large  notch ;  the  third  joint  of  the  external 
jaw-feet  a  little  dilated  outwards ;  feet  disposed  as  in  Pisa,  except  that 
the  four  last  pairs  are  longer,  and  have  no  spines  on  the  inferior 
surface  of  the  tarsus. 

U.  coarctata  (Leach).  The  carapace  of  this  species  is  strongly  con- 
tracted beneath  the  external  orbital  angles.  Length  about  two  inches. 
Colour  yellowish. 

It  has  been  taken  in  the  English  Channel. 

H.  araneus  has  the  carapace  not  contracted  behind  the  post-orbital 
hastiform  process.  This  is  also  a  British  species,  and,  with  the 
exception  of  Maia  Squinado,  is  the  largest  of  the  family  found  in  the 
British  Fauna, 

Naxia  (Milne-Edwards) — Establishing,  in  the  opinion  of  M.  Milne- 
Edwards,  the  passage  between  the  genera  Lissa  and  Chorinus  of  Leach. 
General  form  of  the  body  as  in  Pisa  and  Lissa,  and  the  disposition  of 
the  rostrum  very  analogous  with  that  which  is  proper  to  Lissa. 
Naxia  is  however  distinguished  from  the  preceding  genera  by  the 
disposition  of  the  antennas  and  orbits.  Carapace  nearly  pear-shaped  ; 
rostrum  much  resembling  that  of  Lissa  ;  orbits  very  small,  nearly 
circular,  deep,  and  marked  with  a  fissure  above  and  below,  but  with- 
out any  hiatus  at  their  inferior  border ;  basilary  joint  of  the  external 
antennas  wide,  but  narrow  forwards,  very  much  advanced,  and  com- 
pletely hidden  by  the  rostrum  and  the  anterior  angle  of  the  superior 
orbital  border ;  the  moveable  stem  of  these  appendages  inserted  under 
the  rostrum,  near  the  antennary  fosset,  and  not  beyond  the  edge  of  the 
external  border  of  that  prolongation,  as  in  Pisa.  Epistome  very  large. 

N.  serpulifera  (Pisa  serpulifera,  Milne-Edwards).  Length  about 
4  inches.  Body  covered  with  a  brownish  down,  and  the  carapace  often 


Hyas  coarctata. 
a,  male  ;  b,  female. 

encrusted  with  FlustrCE,  Serpulce,  Sponges,  and  the  like.  It  is  brought 
from  Australia. 


Naxia  terpuli/era,  one-third  natural  size. 
a,  under  side  of  the  head  in  detail ;  4,  one  of  the  protruding  points,  with  tne 
eye  in  profile  ;  e,  abdomen  of  the  female. 
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Ckorinus  (Leach). — Carapace  longer  and  narrower  than  it  is  iu 
nearly  all  of  the  Maiidce;  but  in  general  form  not  differing  much 
from  Pisa.  Rostrum  formed  of  two  great  pointed  horizontal  horns. 
Eyes  retractile,  and  the  orbits  directed  outwards  and  downwards  ; 
but  the  lower  wall  of  these  cavities  is  very  incomplete;  basilary  joint 
of  the  external  antennas  narrow,  their  moveable  stem  inserted  under 
the  rostrum,  and  iu  great  part  concealed  by  it.  Epistome,  jaw-feet, 
sternal  plastron,  and  abdomen,  disposed  nearly  as  iu  Pisa  ;  anterior 
feet  longest,  especially  in  the  males,  and  the  claw  strongly  curved 
inwards,  deutilated  and  pointed,  but  a  little  hollowed  out  into  a  sort 
of  gutter;  the  succeeding  feet  are  cylindrical ;  those  of  the  last  three 
pairs  of  moderate  length,  but  the  second  pair  are  very  long  :  in  the 
male  they  are  in  general  once  and  a  half  or  even  twice  as  long  as  those 
of  the  third  pair. 

M.  Milne-Edwards  divides  the  species  of  this  genus  into  two 
sections :  the  first  consisting  of  those  which  have  the  superior  orbital 
border  scarcely  marked,  and  formed  by  three  spines,  the  anterior  one 
very  large,  and  the  two  posterior  rudimentary  ;  the  second  consisting 
of  those  species  which  have  the  superior  border  lamellose  and 
advanced. 

C.  Heros  is  the  only  species  of  the  first  section.  Length  from  two 
to  three  inches,  or  rather  more.  Rostrum,  sides  of  the  carapace,  and 
four  last  pair  of  feet,  hairy.    Colour  yellowish-red. 

It  is  taken  in  the  seas  of  the  Antilles. 


of  those  triangular  species  whose  last  four  feet  are  not  spiny  ;  and  the 
second  sub-genus,  of  those  transversal  species  whose  last  four  feet  are 
aimed  with  spines.  The  second  section  contains  the  third  sub-genus, 
consisting  of  the  depressed  species. 

M.  dichotomus  is  about  two  inches  in  length.  Colour,  yellowish.  It 
is  found  on  the  coasts  of  the  Balearic  Islands. 


OhOrintM  Jl<rus,  reduced  one-half. 

Mithrax  (Leach ). — Carapace  always  a  little  convex  above,  and  a 
good  deal  narrowed  forwards ;  disposition  of  the  different  regions  as 
iu  the  other  Oxyrhynchs ;  rostrum  bifid,  generally  very  short,  and 
separated  from  the  internal  canthus  of  the  eyes  by  a  rather  consider- 
able space ;  orbits  nearly  always  armed  with  two  or  three  spines  at 
their  superior  border,  one  at  their  external  angle,  and  one  or  two  at 
their  inferior  border ;  latero-anterior  borders  of  the  carapace  spiny,  or 
at  least  toothed  ;  internal  antennae  bent  a  little  obliquely  outwards, 
and  the  frontal  portion  of  the  partition  which  separates  them  armed 
with  a  recurved  spine  ;  basilary  joint  of  the  external  antennas  large, 
and  nearly  always  armed  forwards  with  two  strong  spines  ;  the  second 
joint  of  these  appendages  is,  on  the  contrary,  narrow  and  cylindrical, 
and  inserted  on  the  sides  of  the  rostrum,  nearer  the  antennary  fosset 
than  the  orbit ;  third  joint  nearly  as  large  and  as  long  as  the  second  ; 
the  terminal  and  articulated  stem  rather  short.  External  jaw-feet 
presenting  nothing  remarkable;  sternal  plastron  nearly  circular;  ante- 
rior feet  generally  in  the  male  longer  and  stouter  than  that  of  the 
second  pair,  the  hand  or  claw  always  stout  and  convex,  the  pincers 
distant  at  their  base,  enlarged  at  the  end,  deeply  hollowed  into  a 
spoon-shape,  and  terminated  by  a  semicircular  trenchant  edge  ;  feet 
of  the  second  pair  about  once  and  a  quarter  as  long  as  the  post-frontal 
portion  of  the  carapace  ;  the  succeeding  feet  gradually  shortened ;  the 
tarsi  short,  hooked,  and  often  armed  with  some  points  at  their  inferior 
surface.  Abdomen  generally  formed  of  seven  joints  in  both  sexes; 
but  sometimes  only  four  are  to  be  perceived  in  young  females,  the 
second,  third,  fourth,  and  fifth  segments  being  soldered. 

M.  Milne-Edwards  remarks  that  Mithrax  establishes  some  connection 
between  the  family  of  the  Oxyrhynchs  and  that  of  the  Cyclometopes. 

The  species  are  found  in  the  seas  of  America  for  the  most  part, 
where  some  of  the  species  attain  to  a  considerable  size. 

M.  Milne-Edwards  divides  the  genus  into  two  sections  :  the  first 
consisting  of  those  species  which  have  the  superior  edge  of  the  orbit 
armed  with  strong  spines ;  the  second,  of  those  which  have  the  supe- 
rior border  of  the  orbit  unarmed.  The  first  of  these  sections  is 
further  subdivided  into  two  sub-genera,  the  first  sub-genus  consisting 


ifithrax  tlichotttmHs, 
a,  under  part  of  the  head  ;  b,  abdomen  of  the  male  ;  r,  termination  of  one  of 

the  posterior  feet. 

Paramithrax  (Milne-Edwards) — Establishing,  in  the  opinion  of  M. 
Milne-Edwards,  the  passage  between  Mithrax  and  Maia, 

General  form  of  the  carapace  very  closely  approaching  that  of  the 
triangular  Mil/traces.  Rostrum  formed  of  two  stout  horns,  and  consi- 
derably less  wide  than  the  front,  which,  in  its  turn,  has  nearly  as 
much  extent  as  the  buccal  frame.  Orbits  oval-shaped,  their  upper 
border  arched  forwards  as  in  the  Maim,  and  with  three  strong  spines 
posteriorly  separated  by  two  notches  more  or  less  deep  ;  their  inferior 
border  widely  notched  or  incomplete.  Eyes  retractile,  with  slender 
peduncles,  which  are  rather  long  and  recurved,  as  in  the  Maia.  The 
antennary  region  and  antennary  pits  resembling  those  of  the  Maim. 
Basilary  joint  of  the  external  antenna;  large  and  armed  with  spines, 
one  of  which  (the  external)  advances  in  general  beyond  the  border  of 
the  front,  and  separates  the  orbit  from  the  insertion  of  the  moveable 
stem,  which  is  not  covered  by  the  front.  External  jaw-feet  and 
sternum  nearly  as  in  the  Maim.  Anterior  feet  of  moderate  strength, 
and  terminated  by  pointed  and  rounded  claws,  which  are  not  dentilated 
as  in  Pisa,  nor  hollowed  into  a  spoon-shape  as  in  Mithrax.  The  suc- 
ceeding feet  are  cylindrical,  very  little  or  not  at  all  spiny,  and  of 
variable  length,  according  to  the  species ;  there  are  no  small  horny 
points  at  the  lower  end  of  the  last  joint,  as  in  most  of  the  Mithraces. 
The  species  are  Australasian. 

M.  Milne-Edwards  divides  Paramithrax  into  two  sections  : — the 
first  consisting  of  those  species  which  have  the  orbits  very  incomplete 
below,  and  whose  eyes  do  not  reach  to  the  external  angle  of  the 
cavities ;  the  second,  of  those  whose  orbits  have  only  one  notch  below, 
and  whose  eyes,  when  turned  back,  touch  the  external  orbital  angle. 
P.  Peronii  is  an  example  of  the  first  section,  and  P.  Gaimardii  of  the 
second. 

Maia  (Lamarck). — This  genus  was  established  by  the  author  of  the 
'Animaux  sans  Vertebres,'  for  the  reception  of  the  genera  Inachus 
and  Parthenope  of  Fabricius,  or,  in  other  words,  for  all  the  Oxyrhynchi 
properly  so  called.  More  modern  authors  have  cut  the  Lamarckian 
genus  down  to  the  group  formed  by  the  small  number  of  species  which 
may  be  arranged  in  close  approximation  to  M.  Squinado. 

Carapace  about  a  fourth  longer  than  it  is  wide,  and  much  narrowed 
anteriorly ;  its  upper  surface  is  rough,  with  multitudinous  tubercles 
and  spines,  and  the  regions  are  not  strongly  marked  on  it ;  rostrum 
horizontal,  and  formed  of  two  divergent  horns ;  the  latero-anterior 
border  of  the  carapace  armed  with  strong  spines  ;  orbits  of  an  oval 
shape,  rather  deep,  and  with  their  superior  border,  which  is  elevated 
and  rounded  anteriorly,  divided  behind  by  two  fissures.  Internal 
antenna;  exhibiting  nothing  remarkable,  but  the  portion  of  the  front 
which  separates  their  fossets  or  pits  is  prolonged  into  a  strong  curved 
spine,  which  is  directed  downwards.  First  joint  of  the  external 
antennae  very  large,  and  constituting  more  than  half  of  the  inferior 
floor  of  the  orbit,  which  it  only  exceeds  anteriorly  a  very  little ;  its 
extremity  is  armed  with  two  stout  spines,  and  carries  the  succeeding 
joint  at  its  superior  and  external  border,  so  that  the  moveable  stem  of 
these  appendages  springs  in  the  internal  canthus  of  the  eyes.  Epistome 
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wider  than  it  is  long;  buccal  frame  tho  same.  Second  joint  of  the 
external  jaw-feet  prolonged  a  good  deal,  from  the  internal  lid*. 
Sternal  plastron  nearly  circular,  and  its  median  suture,  although  sufli- 
ciently  long,  only  occupying  tho  last  thoracic  ring.  First  pair  of  feet 
not  a  great  deal  shorter  than  tho  others,  slender,  nearly  cylindrical, 
and  terminated  by  a  claw,  tho  fingers  of  which,  nearly  styliform,  are 
never  hollowed  into  a  spoon-shape  nor  dilated  towards  tho  extremity, 
and  present  few  or  no  dentilations.  Length  of  tho  second  pair  hardly 
exceeding  once  and  a  half  the  width  of  the  carapace;  tho  succeeding 
feet  gradually  shorter  ;  their  terminating  joint  is  styliform,  and  presents 
neither  spines  nor  dentilations  on  its  inferior  border.  Abdomen 
consisting  of  seven  distinct  joints  in  both  sexes. 
The  species  are  found  in  the  seas  of  Europe. 

X.  Squinado,  the  Corwich,  or  Spinous  Spider-Crab.  Body  covered 
with  hooked  hairs  ;  length  four  or  five  inches  ;  colour  reddish. 

It  is  a  native  of  the  British  Channel,  tho  oceanic  coasts  of  Europo, 
and  tho  Mediterranean. 


Corwich,  or  Spinous  Spider-Crab  (Maia  Squinado),  reduced. 
b,  female  (young)  ;  c,  abdomen  of  female  ;  d,  abdomen  of  male  ;  e,  antenna  ; 
/,  pedipalp. 

This  species  is  often  dredged  up,  and  the  fishermen  sometimes  eat 
it,  but  its  flesh  is  not  much  esteemed.  It  was  considered  by  the 
ancients  to  be  endued  with  reason,  and  was  by  them  represented 
suspended  from  the  neck  of  Diana  of  the  Ephesians,  as  an  emblem  of 
wisdom.  It  is  also  figured  on  ancient  coins  and  medals.  We  take  from 
Bell's  '  British  Crustacea  '  the  following  interesting  communication 
from  Mr.  R.  L.  Couch,  on  the  habits  and  reproduction  of  this  species : — 

"  This  is  the  most  abundant  of  all  the  crabs  found  on  our  coast, 
but  it  does  not  make  its  appearance  so  early  in  the  season  as  the 
Common  Crab,  the  Lobster,  or  indeed  any  other ;  it  is  rarely  found 
earlier  than  May,  but  from  that  time  till  the  end  of  the  fishery  in 
August  and  September  these  crabs  make  their  appearance  in  vast 
numbers,  to  the  great  vexation  of  the  fishermen ;  for  it  is  found  that 
from  the  time  these  begin  to  enter  the  pots  the  more  valuable  kinds 
considerably  decrease  in  number,  and  this  is  supposed  to  arise  from 
their  restless  activity.  No  sooner  are  they  in  the  crab-pot  than  they 
are  continually  in  motion,  scrambling  from  one  part  to  another,  and 
in  this  way  frighten  the  Crab  and  Lobster,  and  prevent  them  from 
entering.  In  the  spring  and  early  part  of  the  summer  they  lie  con- 
cealed beneath  the  sand  in  deep  water.  About  May  they  leave  their 
places  of  concealment,  but  never  come  into  shallow  water,  as  does  the 
Common  Crab ;  the  latter  is  often  found  in  crevices  of  rock,  or 
beneath  stones  left  by  the  receding  tide,  but  this  is  never  the  case 
with  the  Corwich.  They  shed  their  spawn  about  August  or  Sep- 
tember, at  some  short  distance  from  the  shore,  probably  in  the  sands. 
In  this  too  they  differ  from  the  Common  Crab,  for  even  when  the 
spawn  is  quite  mature  for  '  casting '  they  enter  the  pots  as  readily 
as  at  any  other  time ;  whilst,  on  the  other  hand,  it  is  a  very  rare 
occurrence  to  catch  the  Common  Crab  with  spawn,  unless  it  be  with 
a  dredge-net.  It  would  seem  either  that  they  grow  very  fast  or  that 
the  young  differ  considerably  in  their  habits  from  the  larger  ones ; 
for  whilst  it  is  very  common  to  find  specimens  measuring  nine  or  ten 
inches  in  the  length  of  the  carapace,  it  is  very  rare  indeed  to  get  one 
less  than  three  inches ;  and  a  fisherman  tells  me  that  after  many  years 
fishing  he  caught  one  about  the  size  of  a  half-crown,  which  was  the 
smallest  he  ever  saw.  The  ova,  when  quite  ready  for  shedding,  are 
about  the  size  of  a  very  small  mustard-seed,  and  of  a  reddish-brown 
colour,  besprinkled  with  small  dark  spots. 

'  After  keeping  them  suspended  in  sea-water  for  twenty-four  hours 
some  of  the  ova  dropped  from  their  attachments,  and  soon  after  the 
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young  escaped,  and  this  evidently  by  their  own  cxertionx,  an  distinct 
motionH  were  eanily  observable  under  tho  mioroHcopo  while  they  wera 
yet  ineloHcd.  When  they  first  escape  they  are,  an  it  were,  rolled  on 
themselves,  the  caudal  extremity  being  bent  on  tho  body  ;  but  thU 
is  soon  changed  for  a- different  position. 

"  I  could  detect  no  spine  on  the  anterior  part  of  tho  carapace,  whion 
was  quito  smooth,  but  marked  with  dots.  Tho  eys  are  Hemilo  and 
largo  ;  tho  claws,  particularly  towards  the  extremity,  covered  with 
minute  hairs." 

Micippa  (Leach). — Post-frontal  portion  of  tho  carapace  nearly  quad 
rilateral,  slightly  convex,  rounded  backwards,  and  hardly  narrowed 
anteriorly  ;  its  fronto-orbital  border  is  straight  and  very  wide,  and 
its  lateral  borders  are  armed  with  spines.  Roatruin  lamellar,  and 
directed  vertically  downwards  so  as  to  form  a  straight  angle  with  the 
axis  of  the  body  and  the  epistome.  Orbits  placed  above  and  on  the 
sides  of  the  rostrum;  at  their  superior  border  a  deep  slit;  ocular 
peduncles  retractile,  rather  long,  narrowed  in  the  middle,  and  pro- 
longed to  tho  extremity  of  tho  cornea.  The  stem  of  the  internal 
antennas  in  bending  lack  remains  vertical,  instead  of  becoming 
horizontal,  as  in  nearly  all  the  other  brachyurous  crustaceans.  The 
basilary  joint  of  the  external  antennas  very  large,  and  wider  in  front 
than  it  is  behind ;  the  secmd  joint  of  these  appendages  is  inserted 
against  the  edge  of  the  rostrum,  at  a  considerable  distance  from  tho 
orbit.  The  third  joint  of  the  external  jaw-feet  is  extremely  dilated 
on  the  external  side,  and  very  deeply  notched  at  the  point  where  it 
articulates  with  the  succeeding  piece.  Sternal  plastron  nearly  circular. 
Feet  cylindrical  and  of  moderate  length,  there  being  little  differenee 
in  size  and  length  between  the  first  and  succeeding  pairs.  Abdomen 
consisting  of  seven  distinct  joints  in  both  sexes. 

The  species  occur  on  the  coasts  of  the  Indian  Ocean. 

M.  Philyra.  Length  about  2  inches;  colour  yellowish.  It  is  found 
in  the  Indian  Ocean  and  on  the  coasts  of  the  Isle  of  France. 


Micippa  Philyra. 

Criocarcinus  (Gudrin). — The  principal  characters  of  this  extraordinary 
genus  are  found  in  the  disposition  of  the  orbits  and  of  the  eyes.  The 
orbitary  cavities  have  nearly  the  form  of  a  long  and  truncated  tube 
directed  outwards ;  but  they  do  not  sheath  the  eyes  as  in  Pericera,  for 
the  ophthalmic  ring  advances  nearly  to  their  extremity,  and  the  ocular 
peduncle,  which  is  long,  slender,  and,  like  that  of  Maia,  is  inserted 
so  as  to  be  completely  exposed,  and  to  be  capable  of  reflection  back- 
wards, and  of  applying  itself  throughout  its  length  against  the 
external  border  of  the  basilary  joint  of  the  external  antennae,  a 
position  in  which  it  is  concealed  under  the  post-orbital  spines  of  the 
carapace. 

C.  superciliosus  (Cancer  siqwciliosus  Herbst).    Length  18  lines. 


Criocarcinus  superciliosus. 

Paramicippa  (Milne-Edwards). — Approaching  nearly  to  Micippa. 
Carapace  nearly  as  wide  as  it  is  long ;  rostrum  bent  back  below,  and 
the  latero-anterior  borders  armed  with  teeth.  Disposition  of  the 
external  antennae  nearly  the  same  as  in  Micippa,  except  that  the 
second  joint,  which  is  placed  on  the  same  level  as  the  upper  part  of 
the  front,  is  flattened  enlarged,  verj  short,  and  triangular  or  heart- 
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shaped.  The  disposition  of  the  eyes  is  very  different,  for  they  cannot 
be  reflected  backwards,  and  there  is  no  post-foranainal  orbitary  cavity ; 
their  peduncle  shoots  much  beyond  the  edges  of  the  orbit,  and  pre- 
sents the  same  disposition  as  in  the  Criocarcini,  except  that  they  are 
immoveable.  Form  of  the  external  jaw-feet  the  same  as  in  Pisa  ;  but 
the  epistome  is  extremely  short.  The  feet  a»e  short,  those  of  the 
second  pair  hardly  longer  than  the  post-frontal  portion  of  the  carapace ; 
the  succeeding  feet  are  gradually  shortened.  The  abdomen  of  tho 
female  is  composed  of  seven  joints. 

The  only  certain  locality  of  the  spocies  stated  by  M.  Milne-Edwards 
is  the  Red  Sea, 

P.  hcbcrculosa.    There  are  some  hairs  on  the  feet,  and  even  on  tho 
carapace.    Colour  brownish. 
Its  locality  is  unknown. 

Pericera  (Latreille) — Bearing  much  resemblance  to  Pun,  but  differ- 
ing from  that  genus  in  many  characters,  and  especially  in  the  disposi- 
tion of  the  orbits.  Carapace  very  much  elongated,  and  more  or  less 
triangular,  a  little  convex  and  unequal  above.  Rostrum  horizontal, 
and  formed  by  two  great  conical  horns.  Front  very  wide,  and 
occupying  nearly  twice  as  much  space  as  the  base  of  the  rostrum. 
Orbits  circular,  very  small,  and  extremely  deep,  directed  outwards, 
and  entirely  filled  by  the  ocular  peduncles,  which  are  inclosed  therein 
as  in  a  sheath,  scarcely  proceed  beyond  it,  and  cannot  be  reflected 
forwards  or  backwards ;  their  upper  border  is  very  much  produced, 
and  presents  a  fissure.  The  basilary  joint  of  the  external  antennae  is 
very  large,  and  presents  nearly  the  same  dispositions  as  in  Micippa, 
for  it  is  much  wider  in  front  than  it  is  behind,  and  terminates  by  a 
very  extensive  transversal  border,  which  is  soldered  to  the  front  or 
the  sides  of  the  rostrum.  The  position  of  the  moveable  stem  of  the 
external  antennas  varies  a  little ;  sometimes  it  is  inserted  under  the 
rostrum,  sometimes  a  little  outside  the  lateral  border  of  that  pro- 
longation, but  always  very  near  the  antennary  fos9et,  and  very  distant 
from  the  orbit.  Disposition  of  the  external  jaw-feet,  as  well  as  that 
of  the  sternal  plastron,  the  feet,  and  the  abdomen,  nearly  the  same 
as  in  Pisa. 

The  species  are  found  in  the  seas  of  the  Antilles,  as  far  as  is  yet 
known. 

M.  Mune-Edwards  divides  the  genus  into  two  sections.  The  first, 
consisting  of  those  species  in  which  the  anterior  angles  of  the  superior 
orbitary  border  are  prolonged  into  a  strong  spine,  which  much  exceeds 
the  basilary  joint  of  the  external  anteunx ;  the  second,  of  those 
species  which  have  the  terminal  tooth  of  the  basilary  joint  of  tho 
external  antennas  going  much  beyond  the  anterior  angle  of  the  superior 
orbital  border. 

P.  cornuta,  M.  Milne-Edwards  (Cornejo  corrvuto,  Parra;  Cancer 
cornudo,  Herbst ;  Maia  Taurus,  Lam.),  Horned  Crab  of  Hughes,  who 
describes  the  whole  animal  as  "  covered  with  brownish  plushy  hairs." 
Length  from  3  to  4  inches. 

It  is  a  native  of  the  seas  of  Barbadoes  and  the  Antilles. 


S.  cervicornis,  Latr.  (Cancer  cervicomis,  Herbst),  is  the  only  species 
known.    Length  from  about  two  to  three  inches. 
It  is  a  native  of  Mauritius. 


Pericera  cornuta  (reduced  one-fourth). 

Stenocinops  (Latreille) — Approaching  Pericera,  the  principal  differ- 
ence being  in  the  disposition  of  the  eyes.  Carapace  narrow,  very 
unequal,  and  furnished  posteriorly  with  a  large  triangular  prolonga- 
tion, which  covers  the  insertion  of  the  abdomen ;  rostrum  formed  of 
two  styliform  and  divergent  horns ;  upper  border  of  the  orbit  armed 
with  a  horn  analogous  to  that  of  the  rostrum,  but  directed  more 
obliquely.  Ocular  stems  delicate,  immoveable,  and  very  projecting  ; 
internal  antenna?  presenting  nothing  remarkable;  first  joint  of  the 
external  antennae  much  longer  than  it  is  wide,  the  second  slender, 
and  inserted  under  the  rostrum  a  little  in  front  of  the  level  of  the 
eyes.  Epistome  nearly  square,  and  the  third  joint  of  the  external 
jaw-feet  dilated  towards  the  external  and  anterior  angle.  Feet  slender 
and  cylindrical :  in  the  female  those  of  the  first  pair  are  hardly  stouter 
than  the  others,  and  are  much  smaller  than  those  of  the  second  pair. 
Abdomen  of  the  female  composed  of  five  joints  only,  the  three  rings 
which  precede  the  last  being  soldered  together.  Neither  Herbst, 
Latreille,  M.  Guerin,  nor  M.  Milne-Edwards  appears  to  have  examined 
a  male. 


Slcnocinops  cervicornis. 
a,  under  side  in  detail ;  b,  termination  of  one  of  the  first  pair  of  feet ;  c,  ter- 
mination of  one  of  the  succeeding  feet. 

Menoelhius  (Milne-Enwards) — With  much  of  the  habit  of  Pisa,  and 
establishing  the  passage  between  that  genus  and  Halimus.  Carapace 
about  once  and  a  half  as  long  as  it  is  wide,  very  much  narrowed  ante- 
riorly, and  of  the  form  of  a  triangle  rounded  at  its  base ;  rostrum 
formed  by  a  large  pointed  process,  which  is  placed  on  the  median  line 
of  the  body,  and  occupies  about  a  third  of  the  total  length  of  the 
carapace ;  the  anterior  angles  of  the  orbits  surmounted  by  a  large 
pointed  and  horizontal  tooth  directed  forwards ;  the  borders  of  these 
cavities  without  fissures,  and  exactly  surrounding  the  base  of  the 
ocular  peduncle,  which  is  short  and  but  little  moveable.  The  dispo- 
sition of  the  external  antennae,  of  the  external  jaw-feet,  and  of  the 
thoracic  feet,  the  same  as  in  Pisa,  except  that  there  exists  on  the 
lower  surface  of  the  tarsi  two  rows  of  horny  points.  The  abdomen 
of  the  male  composed  of  seven  distinct  joints ;  that  of  the  female  of 
five  only,  of  which  the  penultimate  is  formed  by  the  soldering  of 
three  rings. 

M.  Monoceros.  Length  about  10  lines.  Rostrum  fringed  with 
hairs.    Colour  brownish. 

It  is  found  in  the  Red  Sea  and  the  Indian  Ocean. 

Halimus  (Latreille). — M.  Milne-Edwards  looks  upon  this  genus  as 
establishing  the  passage  between  the  Eurypods,  the  Pisa,  the  Menm- 
thii,  and  the  next  genus. 

Carapace,  including  the  rostrum,  about  once  and  a  half  as  long  as 
it  is  wide,  and  convex  above ;  rostrum  advanced,  and  formed  of  two 
divergent  horns ;  superior  orbitary  border  projecting,  and  the  latero- 
anterior  borders  of  the  carapace  nearly  always  straight,  and  armed 
with  strong  spines ;  eyes  not  retractile,  and  exceeding  considerably 
the  edges  of  the  orbit,  which  is  prolonged  backwards,  with  a  groove 
which  represents  the  post-foraminary  portion  ;  first  joint  of  the  exter- 
nal antennae  very  long,  straight,  and  nearly  of  the  same  width  at  its 
extremity  as  at  its  base,  the  insertion  of  the  moveable  stem  of  these 
appendages  not  covered  by  the  rostrum.  The  epistome  very  large, 
and  nearly  square;  third  joint  of  the  jaw-feet  strongly  dilated  out- 
wardly; pterygostomian  regions  very  small;  anterior  feet  slender,  and 
of  moderate  length  in  the  male  as  well  as  in  the  female ;  the  succeed- 
ing feet  long,  slender,  and  compressed,  their  penultimate  joint  enlarged 
below,  and  truncated  like  a  subcheliform  claw.    Abdomen  of  the 
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male  composed  of  sovon  segments;  that  of  tho  adult  fomalo  of  five 
•egments. 

'I'lio  species  aro  found  in  tho  Indian  Ocean. 
H.  Aries.    Length  about  an  inch. 

a  e 


Balimus  Aries, 
a,  head  in  detail;  b,  eye;  c,  pcdipalp. 


^4can(Ao»2/.c(Latreille). — Carapace  nearly  as  elongated  as  in  Halimus, 
but  leas  convex,  and  much  less  spiny ;  rostrum  horizontal,  and  formed 
of  two  flattened  and  divergent  horns  ;  orbits  circular,  and  occupied 
entirely  by  the  base  of  the  ocular  peduncle,  which  passes  beyond 
them  remarkably.  Disposition  of  the  antenna),  of  the  epistome,  and 
of  the  jaw-feet  nearly  the  same  as  in  Ilalimus.  Feet  short  and  stout ; 
those  of  the  last  four  pair  very  much  compressed  ;  fifth  joint  enlarged 
below,  notched  near  the  end  with  a  hairy  tooth,  against  which  the 
finger  is  bent  back  in  manner  of  a  claw ;  those  of  the  second  pair 
show  this  structure  most  clearly. 

The  form  is  widely  spread.  Species  are  recorded  from  the  Mediter- 
ranean, from  the  Antilles,  and  from  the  Cape  of  Good  Hope. 

A.  lunulatus.  Length  about  8  lines ;  body  smooth,  with  some 
fasciculi  of  hairs  on  the  front;  colour  deep  green.  It  inhabits  the 
coasts  of  Provence  and  the  Bay  of  Naples,  where  it  is  found  in 
crevices  of  the  rocks  overhung  with  A  Igce. 


Acanthonyx  lunulatus. 
a,  head  in  detail ;  b,  eye  ;  c.  termination  of  foot  of  second  pair  ;  d,  antenna. 

Epialtus  (Milne-Edwards) — Establishing  in  some  respects,  according 
to  the  opinion  of  M.  Milne-Edwards,  the  passage  between  Doclea  and 
Acanthonyx,  but  much  more  nearly  approximated  to  the  latter. 
Carapace  between  circular  and  hexagonal,  scarcely  longer  than  it  is 
wide,  regularly  convex  and  smooth  above ;  rostrum  narrow,  triangular, 
and  little  or  not  at  all  divided  ;  latero-anterior  borders  of  the  carapace 
very  short,  and  forming  with  the  lateral  borders  a  very  open  angle ; 
eyes  very  short,  and  not  projecting  much  beyond  the  orbit,  which  is 
circular  and  with  entire  borders  :  but  the  eyes  nevertheless  appear 
susceptible  of  being  recurved  a  little  backwards ;  antennary  region 
very  small ;  moveable  stem  of  the  external  antennae  inserted  under 
the  rostrum,  at  a  considerable  distance  in  front  of  the  orbit,  and  the 
basilary  joint  of  these  appendages  nearly  triangular,  and  very  narrow 
at  its  extremity.  It  would  seem  to  form  the  whole  of  the  lower 
orbitary  wall.  The  second  joint  of  these  antennae  is  a  little  enlarged, 
and  nearly  twice  as  long  as  the  third ;  epistome  small  and  square ; 


external  jaw  feet  large,  and  their  third  joint  nearly  hquare,  n  -t 
sensibly  enlarged  externally,  nnd  only  a  little  notched  at  it*  suit.<  r  i 
and  internal  angle,  where  it  joiiiH  to  the  succeeding  articulation  ;  th/» 
sternal  plastron  nearly  circular ;  anterior  feet  rather  strong,  and  the 
claws  slightly  spoon-shaped;  the  succeeding  feet  cylindrical,  and  on 
their  penultimate  joint  a  small  setiferous  tubercle  more  or  lens 
projecting;  their  last  joint  iH  furnished  below  with  two  rows  of  srn.ill 
spines,  and  has  but  little  flexibility  :  the  tubercle  is  only  well  apparent 
in  tho  posterior  feet ;  tho  second  pair  aro  much  longer  than  the 
others :  segments  of  tho  abdomen  varying  from  six  to  seven  in 
the  male. 

Tho  species  are  found  on  the  coasts  of  Chili,  as  far  as  is  yet 
known. 

E.  tuberculatum.  Length  3  or  4  four  lines;  colour  browuinh-yellow. 
It  is  a  native  of  Chili. 


Epinltut  tuberculatum. 


Lcucippa  (Milne-Edwards). — M.  Milne-Edwardfl  sce3  in  Lcucippa 
much  analogy  to  Acanthonyx,  and  ho  is  of  opinion  that  the  former 
establishes  in  some  points  a  passage  between  the  Maians  and  the 
Parthenopians.  Carapace  resembling  that  of  Eurynome,  save  that 
instead  of  being  unequal  and  beset  with  spines  as  in  them,  its  surface 
is  perfectly  smooth  ;  its  length  exceeds  its  width  only  a  little,  its 
anterior  portion  is  nearly  triangular,  and  its  latero-anterior  borders 
are  projecting  and  trenchant ;  rostrum  horizontal,  projecting,  very 
wide,  and  formed  of  two  lamellar  horns ;  orbits  incomplete,  so  that 
the  eye  cannot  be  hid  therein  completely;  the  superior  border  of 
these  cavities  is  straight,  and  goes  to  rejoin  the  base  of  the  first 
tooth  from  the  latero-anterior  border  of  the  carapace,  so  as  to  form 
a  triangular  notch ;  the  external  edge  of  the  basilary  joint  of  the 
external  antennoe  constitutes  the  internal  portion  of  their  inferior 
wall  or  partition  :  but  backwards  and  below  they  are  limited  by 
nothing,  and  it  may  be  said  that  there  is  no  post-foraininary  portion 
of  the  orbit ;  the  eyes  are  small,  and  carried  on  a  very  short  peduncle  : 
when  they  are  folded  backwards  they  only  reach  a  little  beyond  the 
transversal  line,  and  they  are  applied  on  the  angle  of  the  latero- 
anterior  border  of  the  carapace ;  the  first  joint  of  the  external  antennae 
is  straight  throughout  its  length  ;  the  second  and  the  third  are  com- 
pletely hidden  under  the  rostrum,  and  this  last  is  nearly  twice  as 
long  as  that  which  precedes  it ;  epistome  not  very  much  developed  ; 
external  jaw  feet  with  their  third  joint  very  much  dilated  outwards, 
and  slightly  truncated  at  its  anterior  and  internal  angle ;  feet  short, 
compressed,  and  surmounted  nearly  throughout  their  length  by  a 
trenchant  crest ;  abdomen  of  the  female  composed  of  seven  segments, 
and  covering  the  whole  of  the  sternal  plastron  :  that  of  the  male 
unknown. 

This  form,  as  far  as  is  known,  belongs  to  the  Pacific  Ocean. 
L.  pentagona,  the  only  species,  is  about  four  lines  in  length  ;  colour 
pale-gray  (female). 


Zeucippa  pentagona. 
a,  under  view  of  the  head,  magnified. 


(Milne-Edwards,  Histoire  Naturelle  des  Crust  acees,  &c. ;  Bell,  British 
Stalk-Eyed  Crustacea.) 

MA'LABATHRUM,  a  name  which  occurs  frequently  among  the 
writings  of  the  ancients,  and  which  was  applied  to  a  leaf  imported 
from  India,  whence  it  was  likewise  called  <^>';AAor  'Ii-SikoV,  and  also 
simply  Folium.  It  was  employed  by  them  both  as  a  medicine  and 
as  a  perfume.  From  it  there  was  prepared  both  an  oil  and  a  wine 
by  maceration  of  the  leaves  in  these  menstrua.  Many  fabulous  state- 
ments accompany  the  earliest  accounts,  as  that  of  Dioscorides,  by 
whom  it  is  stated  that  by  some  they  are  thought  to  be  the  leaves  of 
the  Indian  Nand  ;  that  they  are  moreover  found  floating  on  Indian 
marshes,  and  that  they  grow  without  roots  (lib  i.,  c.  11),  and  that  (lib. 
ii.  c.  10)  it  is  by  feeding  on  them  that  the  animal  affording  the  Ony- 
chia, or  Unguis  Odoratus  of  the  ancients,  becomes  aromatic.  In  the 
works  of  the  Arabs  Saduj  is  given  as  the  synonyme  of  Malabathrum  ; 
and  Saduj,  both  in  Persian  works  and  in  India,  is  applied  to  Tej-Pat, 
or  the  leaf  of  the  Tej,  which  isa  species  of  Cinnamomum,  C.  albiiorum, 
growing  in  the  dense  forests  of  the  valleys  of  the  Himalaya,  which 
extend  from  Rungpore  to  the  Deyra  Doon  iu  30°  X.  lat.  Dr.  Hamilton 
found  the  same  name  applied  to  a  very  nearly  allied  species,  the 
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O.  Tamala.  Both  species  most  probably  yield  the  leaves  which  were  so 
highly  esteemed  in  ancient  times,  and  are  still  as  extensively  employed 
in  eastern  countries,  and  may  be  found  in  every  Indian  bazaar  under 
the  names  of  Tuj,  or  Tej-Pat,  or  by  the  Arabic  name  of  Saduj-Hindee. 
They  are  analogous  in  all  respects  to  bay-leaves  produced  by  the 
Laurus  nobilis,  and  are  in  fact  the  bay-leaves  of  India.  The  name 
Malabathrum  no  doubt  is  derived  from  Tamala-putra,  or  Tamala-leaf, 
as  was  first  indicated  by  Garcias  :  "  Appellant  autem  Indi  folium 
Tamalapatra  quam  vocem  Greeci  et  Latiui  imitantes  corrupte  Malabo,- 
thrum  nuncuparunt."  These  are  brought  from  the  interior  of  almost 
inaccessible  forests,  and  necessarily  stripped  from  the  branches  for 
the  facility  of  carriage  ;  hence  most  probably  originated  the  fables 
with  which  their  early  accounts  are  accompanied. 

MALACANTHUS.  [Labium.] 

MALACHITE.  [Copper.] 

MALACHIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Caryophyllacea;.  It  lias  5  sepals  ;  5  bifid  or  entire  petals ;  10  stamens 
and  5  styles;  the  capsules  opening  with  5  bifid  valves. 

M.  aquaticum,  Water  Chickweed,  has  a  decumbent  stem,  angular, 
ascending,  and  covered  with  glandular  hairs ;  cordate-ovate  leaves, 
acuminate,  sessile,  the  lowest  one  stalked  ;  flowers  scattered,  solitary, 
in  the  forks  of  the  stem  ;  petals  bipartite,  rather  exceeding  the  calyx  ; 
capsule  exceeding  tho  calyx.  It  is  usually  found  in  wet  places  in 
Great  Britain. 

(Babington,  Manual  of  British  Botany.) 

MALACOLITE,  or  MALAKOLITH,  a  Mineral  belonging  to  the 
Pyroxene  series.  [Augite.] 

MALACO'LOGY.  The  science  of  Molluscous  or  Soft-Bodied  Animals 
(MaAoxbs  and  \6yos)  includes  the  knowledge  of  such  animals,  whether 
protected  by  shells  or  entirely  naked,  and  their  distribution  into 
classes,  sub-classes,  families,  genera,  and  species.  In  this  more  extended 
and  philosophical  view  of  the  subject,  the  science  of  Conchology  may 
now  be  considered  as  merged  ;  and  the  more  modern  classifications  are 
based  upon  the  anatomy  of  tho  soft  parts  and  the  habits  of  the  animals, 
as  well  as  upon  the  structure  of  the  shells  in  those  molluscous  forms 
which  have  that  protection.  [Conchology.] 

The  shell-collector  of  former  days  looked  upon  his  drawers,  if  they 
were  rich  in  rare  species  or  varieties,  as  containing  an  assemblage  of 
gems  ;  and  indeed  the  enormous  prices  given  for  fine  and  scarce  shells, 
joined  with  the  surpassing  beauty  of  the  objects  themselves,  almost 
justified  the  view  which  the  possessor  took  of  his  cabinet  of  treasures. 
They  were  to  him  really  "Les  Deliccs  des  Yeux  et  de  l'Esprit;"  and 
the  energetic  zeal  with  which  he  collected  and  the  sacrifices  that  he 
made  to  procure  a  fine  and  perfect  Many-Ribbed  Harp,  a  Gloria  Maris, 
or  Cedo  Nulli,  among  the  cones;  an  Aurora,  or  Orange-Cowry,  a 
Voluta  aulica,  or  Voluta  Junonia,  &c,  were  only  comparable  to  the 
extravagances  of  those  visited  by  the  tulip  mania  when  it  was  at  its 
height.  But  though  they  were  the  delight  of  his  eyes,  they  were,  in 
nine  cases  out  of  ten,  little  more  to  the  owner  of  them  :  they  were 
mere  trinkets  on  which  he  looked  dotingly  without  knowing,  and 
scarcely  wishing  to  know,  the  organisation  of  the  animal  whose 
skeleton  only  was  before  him.  This  innocent  trifling  came  at  last  to 
be  viewed  in  its  true  light  by  some  collectors  worthy  of  better  employ- 
ment, who  put  off  childish  things,  and  went  deeper  into  the  subject. 
Lister,  Adanson,  Linnaeus,  Poli,  Cuvier,  Lamarck,  De  Blaiuville,  and 
others,  gave  dignity  to  this  department  of  zoology,  and  gradually 
raised  the  science  to  its  proper  rank;  whilst  the  comparatively  im- 
perishable nature  of  the  covering  of  the  testaceous  mollusks  became, 
in  the  hands  of  such  men  as  William  Smith  and  his  followers,  among 
the  most  valuable  records  by  which  the  stratification  of  the  earth's 
crust  could  be  demonstrated,  and  its  geological  history  deciphered. 
[Geology.] 

We  must  first  examine  what  animals  are  included  under  the  general 
name  of  Mollusca,  or,  if  M.  De  Blainville's  term  be  adopted  as  being 
the  more  comprehensive,  Malacozoa,  or  Malacozoaria. 

The  MaAaiaa  of  Aristotle,  his  "Oarpea,  or  'Oo~TpaK6oepp.a,  and  his 
Ma\a.K6<jTpaKa,  are  distinguished  by  him  from  the  Fishes  as  not  having, 
like  the  latter,  blood ;  which  must  be  understood  as  meaning  that 
they  were  without  red  blood.  The  MoAokio  are  further  described  as 
having  all  the  fleshy  parts  external  and  the  solid  or  firm  parts  internal, 
and  are  thus  distinguished  from  the  OcrrpaKSSepfia,  which  are  defined 
as  having  the  fleshy  parts  internal  and  the  solid  parts  external.  The 
Ma.Ka.K6aTpa.Ka  are  described  as  also  having  the  solid  parts  of  their 
bodies  external,  and  the  soft  and  fleshy  parts  internal,  but  as  being 
protected  externally  by  a  crust  instead  of  a  shell,  and  having  ambula- 
tory feet. 

Thus  the  MctAct/cia  and  'OarpaKiSepua  of  Aristotle,  who  is  followed 
by  yElian  and  the  Greek  naturalists  generally,  correspond  with  the 
Naked  and  Testaceous  Mollusca  of  the  moderns. 

Pliny  and  the  ancient  Latin  zoologists  employ  the  same  denomina- 
tions as  the  Greeks,  though  they  have  translated  them  by  the  terms 
Mollia  for  the  Naked,  and  Teslacea  for  the  Shell-protected  Molluscs. 

Upon  the  revival  of  letters,  we  find  Belon,  Rondelet,  Gesner,  and 
Aldrovandus  adopting  the  denominations  of  the  ancients,  and  Jonston, 
in  his  general  compilation,  continuing  the  same  under  the  general 
terms  of  Exanguia,  or  Exanguia  aquatica ;  and  the  more  particular 
ones,  as  applicable  to  the  animate  immediately  under  consideration,  of 
Mollia,  or  Mollusca,  and  Testacea,  or  Conchylia. 


Our  countryman  John  Ray,  who  has  justly  been  called  the  Precursor 
of  Linnaeus,  and  whose  systematic  views  on  the  subject  of  zoology 
are  well  worthy  of  the  attention  of  the  student,  appears  to  have  been 
the  first  who  applied  the  term  Vermes,  or  Worms,  to  all  Invertebrate 
Animals  (with  the  exception  of  Insects  and  Crustaceans),  whose  blood 
or  circulating  fluid  is  white,  and  who  employed  the  term  Vermes 
(Mollusca)  and  Vermes  (Testacea)  to  denote  the  divisions  of  Aristotle. 

Lister,  in  his  '  Synopsis  Methodica  Couchyliorum,'  cannot  be  con- 
sidered as  having  done  much  as  a  systematist,  and  though  that  zoolo- 
gist gave  the  anatomy  of  many  molluscous  animals,  as  had  been  done 
by  Fabius  Columna  before  him,  and  Willis,  Swammerdam,  and  others 
after  him,  little  appears  to  have  been  effected  for  a  principle  of  classi- 
fication resting  on  their  external  organisation  or  their  form,  and  still 
less  for  one  resting  on  their  internal  structure. 

Linnaeus,  in  his  '  Natural  Division'  of  Animals  into  three  sections, 
depending  on  the  structure  of  the  heart  and  on  the  circulating  fluid, 
makes  his  third  section  consist  of  those  animals  which  have  an  uni- 
locular heart  without  an  auricle  (inauritum),  and  a  white  and  cold 
circulating  fluid  (sanio  frigida,  albida).  This  section  he  separates  into 
two  sub-divisions :  the  first  (Antennata)  consisting  of  the  Insects 
(Insecta) ;  the  second  consisting  of  the  Worms  (  Vermes). 

The  following  is  his  definition  of  his  class  Vermes : — Cor  (heart) 
uniloculare,  inauritum,  sanie  frigida.  Spiracula  (respiratory  organs) 
obscura.  Maxillae  (jaws)  multifarioo,  variae  variis.  Penes  (iutromis- 
sive  generative  organs)  varii  Hermaphroditis  Androgynis.  Sensus 
(organs  of  sensation),  tentaoula.  Caput  nullum,  vix  Oculi,  non  Aures, 
Nares.  Tegmenta  (covering  or  integument)  calcarea  aut  nulla,  nisi 
spinae.  Fulcra  (organs  of  support  or  motion).  Nulli  Pedes  aut 
Pinnae. 

The  class  so  defined— and  the  very  definitions  will  show  how  very 
limited  the  knowledge  of  the  structure  of  such  animals  was  in  the 
time  of  the  writer — consists  of  the  following  orders  in  the  '  Systema 
Naturae' : — 1,  Intcstina  ;  2,  Mollusca;  3,  Testacea;  4,Lithophyta;  5, 
Zoophyta. 

The  order  Mollusca  consists  of  the  following  genera  arranged  in  the 

subdivisions  here  given  : — 

Mollusca. 

a.  Mouth  above.    Animal  fixing  itself  by  its  base. 

Actinia.  Ascidia. 

/3.  Mouth  anterior.    Body  perforated  with  a  small  lateral  foramen. 

Limax.    Aplysia.    Doris.    Tethis,  or  Tethys. 

y.  Mouth  anterior.    Body  surrounded  anteriorly  by  tentacles. 

Holothuria.  Tei-ebella. 

S.  Mouth  anterior.    Body  brachiated,  or  furnished  with  arms. 

Triton.    Sepia.    Clio.    Lemma.  Scyllcea. 

e.  Mouth  anterior.    Body  pedated. 

Aphrodita.  Nereis. 

(.  Mouth  below,  central. 

Medusa.    Asteria,  or  Asterias.  Echinus. 

In  the  above  assemblage  of  animals  we  find  a  very  heterogeneous 
arrangement ;  Mollusca,  Radiata,  and  the  genus  Lerncea  (which  last 
belongs  to  Crustacea)  [Leun.ead.e],  being  there  collected  together. 

The  order  Testacea,  '  Testaceous  simple  Molluscs,  covered  with  a 
calcareous  shell,'  consists  of  the  following  subdivisions  and  genera:  — 

Testacea. 
*  Multivalvia. 

Chiton  (Animal  Doris).  Lepas  (Animal  Triton).  Pholas  (Animal 
Ascidia). 

**  Bivalvia :  Concha. 
Mya  (Animal  Ascidia).  Solen  (Animal  Ascidia).  Tellina  (Animal 
Tethys).  Cardium  (Animal  Tethys).  Mactra  (Animal  Tethys.)  Donax 
(Animal  Tethys).  Venus  (Animal  Tethys).  Spondylus  (Animal  Tethys). 
Chama  (Animal  Tethys).  Area  (Animal  Tethys  ?)  Ostrea  (Animal 
Tethys).  Anomia  (Animal  Corpus  Ligula,  emarginata,  ciliata,  ciliis 
valvulae  superiori  affixis.  Brachiis  2,  linearibus,  corpore  longioribus, 
conniventibus,  porrectis,  valvulae  alternis,  utrinque  ciliatis,  ciliis 
affixis  valvulis  utrisque).  Mytilus  (Animal  Ascidia  ?).  Pinna  (Animal 
Limax). 

***  Univalvia  Spira  regulari :  Cochlea. 
Argonauta  (Animal  Sepia).  Nautilus  (Animal — '  Rumph.  Mus.,' 
t.  17,  f.  d).  Conus  (Animal  Limax).  Cyproza  (Animal  Limax).  Bulla 
(Animal  Limax).  Voluta  (Animal  Limax).  Buccinum  (Animal  Limax). 
Strombus  (Animal  Limax).  Murex  (Animal  Limax).  Trochus  (Animal 
Limax).  Turbo  (Animal  Limax).  Helix  (Animal  Limax).  Nerita 
(Animal  Limax).    Haliotis  (Animal  Limax). 

****  Univalvia  absque  Spira  regulari 
Patella  (Animal  Limax).    Dentalium  (Animal  Terebella).  Serpula 
(Animal  Terebella).     Teredo  (Animal  Terebella).     Sabella  (Animal 
Nereis). 

This  arrangement  makes  each  of  the  generic  characters  reside  in  the 
shell,  which  is  treated  as  the  habitation  of  the  '  animal.'  Any  one 
who  examined  this  method  soon  found  that  it  was  impossible  to  affix 
any  definite  idea  to  many  of  the  inhabiting  animals,  and  but  a  vague 
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one  to  niosfc.  To  tho  bulk  of  tho  Bivalves,  or  Concha,  a  Tethya  is 
assigned  as  tho  animal;  to  tho  bulk  of  tho  Univalves  with  a  regular 
spire,  a  Limox  or  Slug,  which  last  is  stated  to  bo  tho  animal  of  Pinna 
aiming  Lin:  Bivahvs  ;  ami  jet  tins  wundnr  in  how  Liniiajus  approached 
bo  nearly  to  a  natural  arrangement  with  tho  scanty  materials — for 
scanty  they  were  when  compared  with  the  information  that  wo  now 
possess — which  formed  tho  groundwork  of  his  classification.  Upon 
this  Bystem  almost  all  scientific  collections  of  shells  were  arranged 
till  within  these  few  years  ;  and  so  bigoted  wore  many  of  tho  followers 
of  this  great  man,  who  would  havo  been  the  first  to  remodel  hia 
arrangement  as  now  light  poured  in  upon  him,  that  every  attempt  at 
adopting  tho  views  of  Cuvicr,  Lamarck,  and  others,  and  oven  those 
of  Bruguiere,  founded  upon  tho  structure  of  the  animals,  was  for  a 
long  time  resisted,  and  almost  resented  as  a  presumptuous  attempt  at 
'  genus-making.' 

Daubenton  had  read  to  the  Academy  of  Sciences  at  Paris  a  memoir 
on  the  systematic  distribution  of  shells,  in  which,  whilst  he  admitted 
that  an  acquaintance  with  these  alone  might  sufiico  for  arrangement, 
he  remarked  that  a  knowledge  of  the  animals,  or  soft  parts,  was 
indispensable  for  forming  a  complete  system  of  conchology  and  a 
natural  distribution  of  these  exuvia).  But  though  this  indefatigable 
anatomist  broached  this  opinion,  he  does  not  appear  to  have  carried 
his  plan  into  execution. 

Guettard  seems  to  have  been  the  first  who  carried  out  the  suggestion 
of  Daubenton;  for  in  1756  he  read  a  memoir  inserted  in  the  '  Trans- 
actions' of  the  same  academy,  and  therein  established  upon  sound 
principles  the  necessity,  in  forming  a  classification  of  shells,  of  having 
recourse  to  the  animals,  or  soft  parts  which  they  inclose,  and  a  part 
of  which  the  shells  are.  He  did  more;  for  he  well  characterised, 
upon  the  principlo  advocated  by  him,  several  genera,  especially  among 
the  Univalves,  as  they  were  then  called.  And  although  he  acknow- 
ledges that  his  information  with  regard  to  the  Bivalves  was  not 
sufficient  to  enable  him  to  carry  out  his  views  in  the  same  manner 
with  regard  to  them,  he  observes  that  they  must  be  susceptible  of 
being  characterised  with  reference  to  the  animals,  or  soft  parts,  as 
well  as  the  Bivalves.  Guettard  further  pointed  out  the  division  of 
shells  into  Terrestrial,  Fluviatile,  and  Marine,  and  paid  particular 
attention  to  the  presence  or  absence  of  the  operculum.  There  can  be 
little  doubt  that  these  observations  determined  D'Argenville  to  add 
to  his  second  edition  of  '  Conchyliologie '  (1757)  a  number  of  figures 
of  the  animals,  or  soft  parts,  under  the  name  of  Zoomorphoses  :  these, 
it  is  true,  are  many,  if  not  all  of  them,  very  bad. 

The  principles  of  Guettard  were  in  the  same  year  (1757)  more 
extensively  applied  by  Adanson  in  his  '  Histoire  Naturelle  du  Senegal 
— Coquillages.'  He  distinguishes  all  the  external  parts  of  the  animals 
and  the  shells.  In  the  Univalve  shells,  as  they  were  then  called,  or, 
as  Adanson  denominates  them,  the  Limacons,  he  points  out  the  whorls 
(spires),  the  apex  (sommet),  the  aperture,  the  operculum,  &c. ;  and 
in  the  Bivalves,  under  the  name  of  Conques,  he  treats  of  the  valves, 
which  he  terms  battans,  and  notices  their  equality  or  inequality — 
whether  they  shut  close  or  gape  at  any  point — the  hinge,  and  the 
number  and  form  of  the  teeth  composing  it,  with  the  cavities  which 
they  form — the  ligament,  considering  it  as  to  form  and  situation — the 
muscles,  or  rather  muscular  impressions,  with  regard  to  their  figure, 
size,  and  number ;  the  nacre,  &c.  Out  of  the  modifications  of  these 
parts  of  the  bivalve  shell  he  forms  divisions  as — five  depending  on  the 
variations  of  the  hinge  ;  three  depending  upon  the  relative  situations 
of  the  ligament  externally,  internally,  &c.  ;  three  depending  upon  the 
modifications  of  muscular  attachment,  namely,  1st,  Conques  with  one 
muscular  attachment;  2nd,  Conques  with  two  muscular  attachments; 
and,  3rd,  Conques  with  three  muscular  attachments  ;  and  three  depend- 
ing upon  the  presence  or  absence  of  the  nacre  and  its  modifications. 

In  the  animals,  or  soft  parts,  of  the  Limacons,  he  directs  his 
attention  to  five  principal  parts : — 

1.  The  Tentacula,  or  tentacles,  which  he  names  horns  (cornes),  and 
which  he  considers  with  regard  to  their  number  and  shape  as  fur- 
nishing specific  character,  according  as  they  are  absent,  or  as  there 
are  two  or  four,  or  according  to  their  conical  or  cylindrical  form,  the 
absence  or  presence  of  convexity  (renflement)  at  their  origin,  and 
their  situation  at  the  root,  or  at  the  extremity  of  the  head. 

2.  The  Eyes — their  absence  or  presence ;  and  in  the  latter  case,  their 
situation  upon  the  head  at  the  internal  side  of  the  root  of  the  tentacles, 
behind  the  tentacles,  towards  their  internal  side,  at  the  origin  of  the 
tentacles  on  their  external  side,  above  the  root  of  the  tentacles  on 
their  external  side,  at  the  middle  of  the  tentacles  on  their  external 
side,  and  at  the  summit  of  the  tentacles. 

3.  The  Mouth,  a3  provided  with  two  jaws  without  a  proboscis,  or 
with  a  proboscis  without  jaws. 

4.  The  Trachea,  or  respiratory  orifice,  as  formed  by  a  simple  hole 
situated  on  one  of  the  sides  of  the  animal,  or  by  a  long  pipe  which 
has  its  exit  near  the  back. 

5.  The  Foot,  according  as  it  is  divided  by  a  transverse  furrow  at  its 
anterior  part,  or  not. 

The  Conques  are  regarded  by  Adanson  with  reference  to  four 
principal  parts,  namely  : — 

1.  The  Mantle,  which  may  be  either  divided  all  round  into  two 
lobes,  or  divided  on  one  side  only,  or  form  a  sac,  open  only  at  the 
two  opposite  extremities. 
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2.  Tho  Trachea,  or  tube,  which  may  bo  either  single,  and  in  the 
form  of  an  aperture,  doublo  in  the  form  of  apertures,  double  in  the 
form  of  separate  anil  distinct  pipes,  or  double  in  the  form  of  united 
pipes. 

3.  Tho  Foot  null,  or  not  appearing  externally,  or  appearing 
externally. 

4.  Tho  Byssus,  or  Threads,  which  exist  in  some  species,  and  do  not 
exist  in  others. 

The  shells  which  he  had  observed  at  Senegal  aro  figured  and 
distributed  generally  in  tho  following  order,  under  two  families  : — 

Family  I. — Limacons. 
Section  1.  Limacons  Univalves. 
Genera : — Cymbium.  Bulinua  (Phyaa  of  tho  moderns).  Corelua 
(Planorbis  of  Guettard).  Pedipes  (Auricula  of  Lamarck).  Cochlea 
(Bulimua  of  Bruguiere).  Lepoa  (Patella  of  modern  authors,  and  also 
embracing  the  Chitons).  Haliotia.  Yet  us  ( Voluta  of  Lamarck, 
Cymba  of  Broderip).  Terebra.  PorceUana  (Maiyindla  and  Otiva  of 
authors).  Cyprcea.  Peribolus  (young  of  Cyprcea  and  small  Mamji- 
nellce). 

Section  2.    Limacons  Opercules. 
Genera: — Strombua  (Conua  of  the  moderns).    Purpura  (including, 
with  the  true  Purpurce,  Dolium,  Cassidaria,  Murex,  Strombua  of  the 
moderns,  some  Mitrce,  &c).     Buccinum.     Cerithium.  Vermetua. 
Trochus.    Turbo.    Natica.  Nerita. 

Family  II. — Conques. 

.  Section  1.    Conques  Bivalves. 

Genera  :—  Oatrcum  (Ostrea  of  the  moderns).  Jataronus  (Spondy- 
lus  (?)  of  the  moderns).  Pcrna  (including  Mytilua,  Modiola,  Avicula, 
Pinna,  and  Cardita).  Cliama  (including  Venus,  Cytherca,  Mactra, 
Cardita,  and  some  of  Solen ;  but  apparently  none  of  the  Chumce  of 
modern  authors).  Ttllina  (Donax  of  the  moderns).  Pectunculus 
(including  Cardium,  Area,  and  some  true  Pectunculi  of  Lamarck). 
Solen, 

Section  2.    Conques  Multivalves. 
Genera : — Pholas.  Teredo. 

Such  is  the  system  of  Adanson  ;  and  although  it  presents  errors, 
which  would  very  probably  have  been  avoided  by  so  good  an  observer 
if  he  had  lived  at  a  later  period,  when  thi3  branch  of  knowledge 
became  better  known,  we  must  allow  him  the  merit  of  being  the  first 
who  practically  applied  the  principle  of  classification  based  on  the 
structure  of  the  soft  as  well  as  the  hard  parts,  or,  in  other  words,  on 
the  organisation  of  the  animal  and  shell. 

Geoffroy,  a  physician  of  Paris,  applied  the  same  principle  in  his 
little  '  Treatise  on  the  Terrestrial  and  Fluviatile  Shells '  in  the  neigh- 
bourhood of  that  city.  His  genera  of  Univalves  amount  to  five  only, 
namely,  Ancylus,  Cochlea,  Buccinum,  Planorbis,  and  Nerita.  His 
genera  of  Bivalves  consist  of  two,  Chama  and  Mytilua,  in  the  first 
of  which  he  places  Cyclas,  and  in  the  second  an  Anodon  and  a  Unio. 

Muller,  the  Dane,  presented  zoologists  with  a  system  founded  on 
the  same  principle,  which,  whilst  it  was  more  complete  than  that  of 
Guettard,  inasmuch  as  it  extended  to  all  couchiliferous  animals,  was 
less  natural  than  that  of  Adanson,  and  altogether  inferior  to  it,  as  far 
as  Adanson's  went ;  but  it  was  much  more  elaborate,  and  demands  a 
great  share  of  praise.  The  author  of  the  '  Zoologia  Danica,'  in  his 
'  Vermium  Terrestrium  et  Fluviatilium  Hi3toria,'  adopts  three  primary 
divisions — Univalves,  Bivalves,  and  Multivalves. 

He  divides  the  Univalves  into  three  sections  : — 

1.  Those  Testaceous  Univalves  whose  shell  is  pierced  through  and 
through  ;  and  in  this  section  he  places  the  Echini  and  Denlalium. 

2.  Those  which  have  a  very  large  aperture,  consisting  of  Akera 
(Bulla  of  modem  zoologists),  Argonaula,  Bulla  (Physa  of  Draparnaud 
and  others),  Buccinum  (Limncea  of  the  moderns),  Carychium,  Vertigo, 
Turbo,  Helix,  Planorbis,  Ancylus,  Patella,  and  Haliotis. 

3.  Operculated  Testaceous  Univalves,  in  which  he  places  the  genera 
Tritonium  (Buccinum  of  Linnajus),  Trochus,  Nerita,  Valvata,  and 
Serpula. 

The  Bivalves  are  divided  by  the  same  author  into  two  sections 
only :  the  first  consisting  of  those  which  have  a  toothed  hinge,  including 
Terebralula,  a  new  genus ;  the  second,  of  those  which  have  a  toothless 
hinge,  including  two  new  genera,  Anomia  and  Pecten,  which  he  sepa- 
rates from  the  Oysters. 

The  Multivalves  comprise  the  genera  Chiton,  Lepas,  and  Pholas. 

There  can  be  little  doubt  that  it  was  to  these  authors  (among  whom 
we  do  not  include  Muller,  whose  works  appeared  subsequently,  nor 
Geoffroy,  whose  treatise  appeared  nearly  simultaneously)  we  owe  the 
amended  arrangement  of  Linnams  as  it  finally  appeared  in  his  last 
edition  of  the  '  Systema  Natura?'  (the  12th,  1767),  and  as  we  have  given 
it  above.  In  the  earlier  editions  the  term  Mollusca  does  not  seem  to  have 
occurred  to  him.  The  Naked  Molluscs  are  distributed  among  the  order 
Zoophytes,  of  his  class  Vermes,  and  the  Testaceous  Molluscs  formed 
his  third  order  of  that  class,  Testacea.  Among  the  first  we  find 
Tethya,  under  which  he  arranged  the  Holothurice ;  and  Limox  and 
Sepia,  which  he  placed  near  the  Hydrce.    The  second  were  not  yet 
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divided  into  Univalves  and  Bivalves.  The  genera  Patella  and  Cochlea 
eeem  to  have  embraced  all  the  Turbinated  Univalves ;  and  Cyprcea, 
Haliotis,  and  Nautilus  the  Simple  Univalves.  All  the  Bivalves  appear 
to  be  collected  under  the  term  Concha;  and  the  Ascidim,  under  the 
name  of  Microcosmus,  seem  to  have  found  a  place  under  his  Testacea. 

It  is  in  the  tenth  edition  (1758)  that  we  first  trace  considerable 
augmentations,  which  increased  in  the  last  that  received  the  correction 
of  the  great  Swedish  naturalist's  own  hand,  and  which  appeared  in 
three  volumes  :  the  first  part  of  the  first  volume  being  published  in 
1766 ;  the  second  part  of  that  volume,  containing  the  Insecta  and 
Vermes,  in  1767  ;  the  second  volume,  containing  the  Plants  ('  Regnutn 
Vegetabile'),  in  1767 ;  and  the  third,  containing  the  Minerals  ('Regnum 
Lapideum  ')  in  1768.  Adanson's  work  was  published  at  Paris  in  1757, 
ten  years  before  the  second  part  of  the  second  volume  of  the  last 
edition  of  the  '  Systetna  Naturae.'  But  Linnoeus  appears  to  have  only 
profited  by  the  labours  of  Guettard  and  Adansou  to  add  to  the 
genera  of  the  orders  Mollusca  and  Testacea  of  his  Vermes,  and  to 
define  them  more  closely.  GeofTroy's  publication  appeared  nearly  at 
the  same  time  with  his  own  last  edition.  The  object  of  Linnaeus 
seems  to  have  been  to  establish  a  nomenclature  and  form  a  system  of 
choDchology  resting  on  the  modifications  of  structure  in  the  shell 
alone ;  in  fact  an  arbitrary  system,  which  has  now  generally  given 
way  to  systems  founded  upon  more  natural  principles. 

Pallas  ('Miscellanea  Zoologica,'  1766)  seems  to  have  been  the  first 
to  point  out  the  unsteady  foundation  on  which  the  Bystem  of  Linnoeus 
rested.  He  shows  that  the  subdivision  of  the  Testaceous  Molluscs, 
as  adopted  by  Linnaeus  and  his  followers,  resting  on  the  shell  only, 
without  taking  the  animal  into  consideration,  is  far  from  natural ;  and 
in  that  spirit  of  prophecy  which  is  now  fulfilled,  he  remarks.that  it 
cannot  be  preserved. 

Bruguiere,  nevertheless,  weighing  the  great  influence  which  the 
system  of  Linnaeus  had  exercised  on  zoology  in  general,  and  the  power- 
ful aid  which  it  afforded  to  the  student  of  that  science,  clung,  in  his 
'Dictionnaire  des  Vers,'  to  the  method  of  the  Swede  in  so  many 
points  that  he  may  be  said  almost  to  have  done  little  more  than 
imitate  him. 

Bruguiere  admits  the  division  of  the  two  orders  Molluscous  Worms 
and  Testaceous  Worms.  The  first  of  these  he  subdivides  into  two 
sections,  according  to  the  presence  or  absence  of  tentacula,  and  conse- 
quently jumbles  together  a  very  heterogeneous  mass  of  animals  ;  for 
the  same  reason  his  second  section  is  even  more  heterogeneous  than 
the  first.  He  however  separates  into  a  distinct  order  the  Echini  and 
Star-Fishes. 

In  the  second  order,  or  that  of  Testaceous  Worms,  though  the 
Linnsean  principle  is  kept  in  view,  the  genera  are  more  multiplied 
and  their  characters  better  defined  ;  and  as  Brugui6re  is  one  of  those 
authors  who  has  greatly  contributed  to  the  advancement  of  this 
branch  of  zoology,  we  shall  give  an  outline  of  his  system  of 
conchology. 

He,  like  Linnaeus,  divides  the  Testaceous  Worms  into  three  sections, 
according  to  the  number  of  the  valves. 

In  the  first  (Multivalves)  he  places  the  Chitons,  Balanus,  and 
Anatifa  (Lepas  of  Linnaeus),  Teredo,  Fistulana,  Pholas,  Char  (a  new 
and  imaginary  genus),  Anomia,  and  Crania.  We  here  have  for  the 
first  time  a  separation  of  the  Pedunculated  and  Sessile  types  of  the 
Cirripeds  (Campylosomata  and  Acamptosomata)  pointed  out  under  the 
generic  appellations  of  Anatifa  and  Bcdanus,  and  the  new  genera 
Fistulana  aud  Crania. 

The  Bivalves  (second  section)  are  divided  into  the  regular  and 
irregular. 

Among  the  Regular  Bivalves  are  three  new  genera,  namely,  Acardo, 
Placuna,  and  Perna. 

The  Irregular  Bivalves  contain  the  new  genera  Trigonia,  Pecten 
(previously  separated  from  the  Oysters  by  Muller  and  Poli),  Tridacna, 
Cardita  (formed  at  the  expense  of  Chama,  Linn.),  and  Terebratula, 
containing  a  division  of  Anomia. 

The  Univalves  are  subdivided  into  the  Unilocular,  or  those  without 
any  partitions,  and  the  Multilocular,  or  those  which  are  furnished 
with  regular  partions  or  septa. 

The  Unilocular  Univalves  without  a  regular  spire  contain  Patella 
and  Fissurella,  divided  for  the  first  time,  and,  notwithstanding  the 
observations  of  Pallas,  Dentalium,  Serpula,  Siliquaria,  and  Asper- 
gillum,  among  others ;  Fissurella,  Siliquaria,  and  Aspergillum,  being 
new. 

The  Unilocular  Univalves  with  a  regular  spire  present  a  less  hetero- 
geneous assemblage.  We  find  among  them  Voluta  reduced  to  a  more 
uniform  genus  by  withdrawing  from  it  some  of  the  widely  different 
species  which  Linnaeus  had  congregated  under  that  name,  and  the 
following  new  genena  :  Ovula  (or  rather  Ovulum),  Oliva,  Purpura, 
Cassis,  Terebra,  Fusus,  Cerithium,  Bulimus,  Planorbis,  and  Natdca. 

The  Multilocular  Univalves  not  noticed  by  Linnaeus,  but  pointed 
out  by  Breyn  or  Breynius  of  Danrig,  in  his  '  Disertatio  de  Poly- 
thalamiis,  nova  Testaceorum  Classe'  (1732),  comprise  the  genera 
Camerina,  Ammonites,  and  Orthoceras,  at  the  expense  of  the  genus 
Nautilus  of  Linnoeus. 

Gmelin,  whose  edition  of  Linnaeus  appeared  about  the  same  time 
with  the  work  of  Bruguiere,  requires  but  little  notice.  Four  or  five 
new  genera  were  added  to  the  '  Systema  Naturae,'  which  received  in 


this  edition  a  great  number  of  species,  too  many  of  them  added  care- 
lessly and  in  a  manner  to  create  confusion,  instead  of  dissipating  it. 

In  1791  Poli  published  the  first  volume  of  his  splendid  work, 
'  Testacea  utriusque  Sicilian  eorumque  Historia  et  Anatome.'  Of  the 
care  with  which  the  details  are  wrought  out,  and  the  magnificence 
and  accuracy  with  which  they  are  illustrated,  it  is  impossible  to  speak 
too  highly.  But  while  Poli  avoids  the  errors  of  those  who  sought  to 
establish  a  system  of  testaceous  molluscs  on  the  structure  of  the 
shell  alone,  he  runs  into  the  opposite  extreme,  and  rests  his  arrange- 
ment on  the  soft  parts  of  the  animal  only,  without  any  reference  to 

the  hard  part  or  shell.    He  divides  the  Mollusca  into  three  orders :  

1,  Mollusca  Brachiata  (Sepice,  &c,  of  Linnaeus,  and  the  Tritons  and 
Serpula:  of  the  same  author).  2,  Mollusca  Reptantia  (Gastropods  of 
the  more  modern  authors).  3,  Mollusca  Subsilientia  (Multivalves  and 
Bivalves  of  the  old  school,  and  characterised  as  being  provided  with  a 
long  foot,  as  being  fixed  to  rocks  or  free,  and  as  always  wanting  a  head 
and  eyes). 

Of  these  families  the  most  natural  are  the  Bivalves,  and  their  arrange- 
ment is  based  upon  the  structure  of  important  parts. 

Little  seems  to  have  been  done  for  the  science  from  1789  to  1798, 
a  period  which  included  the  French  revolution  and  its  reign  of  terror ; 
but  in  1798  a  new  era  commenced,  and  George  Cuvier  published  his 
'  Tableau  Eldmentairo  de  l'Histoire  Naturelle  des  Animaux.'  This 
great  man,  clearly  perceiving  that  Guettard,  Adanson,  Geoffroy,  Muller, 
and  Poli  took  a  right  view  of  the  principles  of  classification  when  they 
proposed  the  organisation  of  the  animal  as  its  basis,  adopted  that 
method,  and  united,  as  Pallas  had  done,  under  the  name  of  Mollusca 
both  the  Vermes  (Mollusca)  and  Vermes  (Testacea)  of  Linnaeus.  Consi- 
dering the  absence  or  presence  of  a  shell  as  a  contingency  of  secondary 
importance,  he  divided  the  Mollusca  into  three  sections, — the  Cephalo- 
podous  Mollusca,  the  Gastropodous  Mollusca,  and  the  Acephalous 
Mollusca.  Finally  he  arranged  this  '  Second  Grand  Division  of  the 
Animal  Kingdom '  in  six  classes,  and  gave  the  following  method  in 
his  last  edition  of  the  'Kogne  Animal'  (1830). 

Class  I. — Cephalopoda. 
1,  Sepia  of  Linnaeus,  containing  the  following  genera  and  subgenera : 
Octopus,  Polypus,  Eledone,  Argonauta,  Bellerophon,  Loligo,  Loligopsis, 
Oaychotcuthis,  Sepiola,  Sepioteuthis,  and  the  Cuttles  properly  so  called, 
namely,  Sepia  of  Lamarck.  2,  Nautilus  of  Linnaeus,  containing 
Spirula,  the  Nautili  properly  so  called  (Nautilus  jiompilius,  &c), 
Lituus,  Jlortolus,  aud  Orthoceras.  3,  Belemnites,  including  Actino- 
comax  ( ?)*.  [Cephalopoda.]  4,  Ammonites,  including  the  Ammonites 
properly  so  called  (Simplegades  of  De  Montfort),  Planites  of  De  Haan, 
Ceratites,  Orbuliles,  Globites,  Goniatites,  Pelagus,  Scaphites,  Baculites 
(Tiranites,  Rliabdites,  Ichthyosarcolites),  Hamites,  Turrilites  (the  last 
with  M.  Audouin's  doubt).  5,  Camerina  (Nummulites  of  Lamarck), 
with  their  infinity  of  genera.  [Foraminifera.] 

Class  II. — Pteropoda. 
1,  Clio.   2,  Cymbulia.  3,  Pneumodermon.    4,  Litnacina.  5,  Hyalcea. 
C,  Cleodora,  including  Creseis,  Cuvieria,  Psyche,  and  Eurybia,  of  M. 
Rang,  and  perhaps  Triptera  of  Quoy  and  Gaimard.    7,  Pyrgo  (fossil). 

Class  III. — Gasteropoda. 
Order  1.  Pulmonifera. 
Section  1.    Pulmonifera  Terrestria. 
1,  Umax,  including  Limax  properly  so  called.    Arion.  Vaginulus. 
Testacella  and  Parmacella.    2,  Helix,  including  Helix  properly  so 
called,    Vilrina  (Helicolimax  of  Fe'russac).    Bulimus.    Pv/pa.  Chon- 
drus,  and  Succinea.    3,  Clausilia.  4,  Achatina  (including  Polyphemus 
of  De  Montfort). 

Section  2.    Pulmonifera  Aqualica. 
1,  Onchidium.    2,  Planorbis.    3,  Limnceus,  or  Limnwa.    4,  Physa, 
near  which  Cuvier  would  place  Scarabus  of  De  Montfort.    5,  Auricula 
(including  Carychium  of  De  Fe'russac).  7,  Melampus  (Comovulus,  Lam.). 

Order  2.  Nudibranchiata. 
1,  Boris.  2,  Onchidoris.  3,  Plocamoceros.  4.  Polycera.  5,  Tritonia. 

6,  Thethys,  or  Tethys.  7,  Scyllcea.  8,  Qlaucus.  9,  Laniogerus.  10, 
Eolidia.  11,  Cavolina.  12,  Flabellina.  13,  Tergipes.  14,  Busiris. 
15,  Placobranchus. 

Order  3.  Inferobranchiata. 
1,  Phyllidia.    2,  Diphyllidia. 

Order  4.  Tectibranchiata. 
1,  Pleurobranchus.    2,  Pleurobranchma  (Pleurobranchidium  of  De 
Blainville).    3,  Aplysia.    4,  Dolabella.    5,  Notarchus.    6,  Bursatella. 

7,  Akera,  including  Bullosa,  Bulla,  and  the  Akerce  properly  so  called 
(Doridium  of  Meckel,  and  Lobaria  of  De  Blainville).  8,  Qastroptcron. 
9,  Umbrella. 

Order  5.    Heteropoda  (Lam.). 
These  were  all  comprised  by  Forskal  under  his  genus  Pterotrachea, 
and  comprehended — 

•  In  the  text  Actinocomax  is  included  in  the  section  appropriated  to  the  genus 
Belemnites,  though  it  is  Bpoken  of  as  a  genus.  In  the  '  Table  Methodiqu*,' 
Actinocomax  is  printed  as  a  genus,  not  a  sub-genus. 
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1,  Carinaria.  2,  Atlanta.  3,  Firola.  4,  tho  Timorionncs  of  Quoy 
and  Gaimard.  5,  tho  Monophoros  of  tho  game,  Phylliroc  of  Porou  i« 
placed  hero,  but  with  doubt. 

Order  6.  Pectini/intnt/iiata. 

Family  of  Trochoids. — 1,  Trochus  (including  'Pectus,  Calcar,  Itotella, 
Cantharidus,  Infundibulum,  Tclescopium,  Solarium,  and  Euomphalus). 
2,  Turbo,  including,  as  gouera  and  nub-genera,  Turbo  properly  so  called 
(which  comprises  both  Turbo  amXMcleagris  of  DoMontfort),  Delphinula, 
Pleuroiomaria,  Turritclla,  Scalaria,  together  with  certain  terrestrial 
and  fresh-water  Bub-genera,  namely,  Cyclostoma,  Valvata,  and  Pahir 
dina;  and  tho  following: — Litlorina,  Monodon,  I'huskmclla,  Am- 
pullaria  (including  Lanistcs  of  Do  Montfort),  Helicina,  Mclania,  Itissoa, 
Mclanopsis,  Pircna,  Actcon  (Tornatella,  Lam.),  Pyramidella,  Janthina, 
Nerita,  Natica,  Peloronta,  Velates,  Neritina,  and  Clithon. 

Family  of  Capuloids. — 1,  Capulus  (PUeoptit  of  Lamarck).  2,  Hip- 
ponyx.  3,  Crepidula.  4.  Pilcolus.  5,  Nuvicrtla  (Cimber  of  De  Mont- 
fort). 6,  Calyptraa.  7,  Siphonaria.  8,  Sigaretus.  9.  Coriocclla. 
10,  Cryptosoma. 

Family  of  Buccinoids. — 1,  Conus.  2,  Cyprma.  3,  Ovula,  or  rather 
Ovulum,  including  Volva  (jtadius  ?)  and  Culpurnus  of  Do  Montfort. 
4,  Tcrebellum.  5,  Voluta,  including  Oliva,  Volvwria,  the  true  Volutw 
(subdivided  by  Broderip  into  Cymba — Cymbium  of  Dc  Montfort — 
Melo,  and  Voluta),  Marginclla,  Columbclla,  Mitra,  and  Cancellaria. 

6,  Buccinum,  including  Buccinum  of  Bruguiore,  Nassa,  Eburna,  Ancil- 
laria,  Dolium  (the  Tuns,  and  Partridge  Tuns),  Ilarpa,  Purpura, 
Unicornus  (Monoccros,  Lam.),  Ricinula  (Sistrum  of  Do  Montfort), 
Concholepas,  Cassis,  Cassidaria  (Morio  of  De  Montf.),  and  Terebra. 

7,  Cerithium  (including  Potamides).  8,  Murex,  including  Murex, 
Brug.,  which  comprises  the  Murices  properly  so  called  {Murex,  De 
Montf.),  and  Brontes,  Typhis,  Chicoreus,  Aquillus,  Lotorium,  Triton, 
and  Trophon  of  the  same  ;  Ranella  (including  Apollon  of  Do  Montf.) ; 
Fusus  (including  Fusus  and  Latirus  of  Do  Montf.) ;  Struthiolaria, 
Pleurotoma,  Clavatula,  Pyrula  (including  Fulgur  of  De  Montf.),  and 
Fasciolaria.  9,  Strombus  (including  Strombus,  Lam.,  Plcroceras, 
Ilostellaria,  and  Hippochrenes). 

Order  7.  Tubulibranchiata. 
1,  Vermetus,  including  Vermilia.    2,  Magilus.    3.  Siliquaria. 

Order  8.  Scutibranchiata. 
1,  Haliotis,  including  Padollus  as  a  sub-genus,  and  Stomatia.  2,Fi$- 
surella.  3,  Emarginula  (Palmarium  of  De  Montfort).  4,  Parmophorus 
(Scutus  of  De  Montfort). 

Order  9.  Cyclobranchiata. 

1,  Patella.    2,  Chiton. 

Class  IV. — Acephala. 
Order  1.    Acephala  Testacea  (with  four  branchial  feuillets,  or 
leaflets.) 

Family  of  Ostraceans. — 1,  Arcado,  Brug.,  or  Ostracites,  La  Peyrouse, 
including  Radiolites,  Sphcerulites,  Calceola,  Hippurites,  and  Batolites, 
2,  Ostrea,  Linn.,  including  Ostrea,  Brug.,  Gryphaa,  Pecten,  Lima,  and 
Pedum.    3,  Einnites.    4,  Plagiostoma.    5,  Pachytes.    6,  Dianchora. 

7,  Podopsis.  8,  Anomia.  9,  Placuna.  10,  Spondylus,  from  which 
Lamarck  has  separated  Plicatula.  11,  Malleus.  12,  Vulsella.  13, 
Perna,  from  which  have  been  separated  Crenatula,  Gervillia,  Jnocera- 
mus,  Catillus,  and  Pulvinites.  14,  JEthcria.  15,  Avicida,  including 
Margarita.  16,  Pinna.  17,  Area,  Linn.,  including  Area,  Lam., 
Cucullwa,  Pectunculus,  and  Nucula.    1 8,  Trigonia. 

Family  of  Mytilaceans. — 1,  Mytilus,  Linn.,  including  Modiola  and 
Lithodomus.  2,  Anodon,  including  Iridina,  Dipsas,  &c.  3,  Unio, 
including  Hyria  and  Castalia.  4,  Cardila.  5,  Cypricardia,  and  the 
Coralliophaga  of  M.  De  Blainville,  Vcnericardia,  and  Crassatella 
(Paphia,  Roiss). 

Family  of  Chamaceans. — 1,  Chama,  Linn.,  including  Tridacna 
Hippopus,  Chama  (Brug.),  Diceras,  and  Isocardia. 

Family  of  Cardiaceans. — 1,  Cardium,  including  Hemicardium.  2, 
Donax,  3,  Cyclas,  including  Cyrcna,  Cyprina,  and  Galathcea.  4, 
Corbis,  Cuv.,  Fimbria,  Megerle.    5,  Tellina.    6,  Loripes.    7,  Lucina. 

8,  Ungulina.  9,  Feraws,  including  Astarte  (Crassina,  Lam.),  Cythercea, 
Capsa,  and  Petricola.    10,  Corbula.    11,  Mactra. 

Family  of  the  Enfermes. — 1,  J/ya,  including  Lutraria,  Anatina, 
Solemya,  Glycymeris,  Panopea,  and  Pandora.  2,  Byssomya.  3,  Hiatella. 
i.  Solen,  including  Sanguinolaria,  Psammobia,  and  Psammothca.  5, 
Pholas.  6,  Teredo.  7,  Fistulana.  8,  Gastrochxna.  9,  Teredina.  10, 
Clavagella.    11,  Aspergillum. 

Order  2.  Acephala  without  shells. 
1st  Family  (Simple). — 1,  Biphora,  including  Tlialia,  Salpa,  and 
Dagysa.    2.  Ascidia,  including  Cynthia,  Phallusia,  Clavellina,  and 
Boltenia. 

2,  Family  (Aggregate). — 1,  Botryllus.  2,  Pyrosoma.  3,  Polyclinum. 

Class  V. — Brachiopoda. 
1,  Lingula.    2,  TereirataZa,  including  Spirifer  and  Thecidea.  3, 
OrWeuZa,  including  Discina  and  Crania. 


Cla«n  VI. — Cihkuoi  oda. 
(Lepas  and  Triton,  Linn.) 

1,  Anatifa,  including  Penlalatmit,  Pollicvpm,  Cineran,  Otion,  and 
Tetralasmit.  2,  Balanus,  including  Acuta,  Conia,  Amina,  Pyryoma, 
Ochthotia,  Creusia,  Coronula,  Tubicinella,  and  DiademC 

Such  in  tho  method  finally  proposed  by  Cuvier;  and,  while  perutting 
it,  tho  reader  should  remember  that  ho  had  the  advantage  of  refer- 
ence to  almost  overy  author  of  note  who  had  written  on  the  subject, 
down  to  tho  year  1830.  Not  that  this  at  all  detracts  from  the  excel- 
lent use  which  ho  has  mado  of  the  mab  iiaU  at  Iim  command,  and  tho 
grand  philosophical  viows  which  ho  took  of  thin  intricate  department 
of  zoology. 

Wo  must  now  go  back  to  1798,  when  Lamarck  began  his  publica- 
tions on  tho  Mollusca,  by  a  paper  in  which  ho  separated  the  great 
genus  Sepia  into  three  genera;  and  in  1799  he  gave  to  tho  world  bin 
'  Prodromus '  of  a  new  classification  of  shells,  wherein  he  established 
several  new  genera.  In  this  work  he  states  his  adhesion  to  the  prin- 
ciples and  views  of  Bruguicre,  whilst  profiting  by  the  observations  of 
('uvier  as  to  the  organisation  of  the  animals,  but  remarks  that  he  ha* 
been  compelled  to  restrict  still  more  the  characters  of  tho  genera,  and 
consequently  to  augment  their  number.  In  1801,  when  he  published 
his  '  Animaux  sans  Vertfcbres,'  ho  seems  to  have  been  convinced  of 
tho  justice  of  tho  views  of  Cuvier;  and  no  longer  confining  his  atten- 
tion to  the  shells,  he  followed  very  nearly  the  example  of  that  great 
zoologist,  and  rested  his  system  upon  the  organisation  of  the  Boft 
parts,  as  well  as  on  the  form  of  the  sholl  of  the  animal.  The  first 
vol.  of  the  last  edition,  which  received  the  corrections  of  Lamarck'* 
own  hand,  was  published  in  1815,  and  the  last  vol.  in  1822.  The 
following  is  the  arrangement  left  by  him  : — 

Before  we  enter  upon  that  part  of  the  system  which  in  strictness 
belongs  to  tho  subject  before  us,  it  will  be  necessary  to  give  a  succinct 
view  of  Lamarck's  Annelids.    This  he  divides  into  three  orders  : — 

I.  The  Apod  Annelids,  containing  the  Uirudinidw,  or  Leeches,  and 
the  Lumbricida:,  or  Worms  (Echiurdes). 

II.  The  Antennated  Annelids,  containing  the  Aphroditida,  the 
Nereididce,  the  Eunicididce,  and  the  Amphinomida'. 

III.  The  Sedentary  Annelids,  containing  the  Dorsalida;,  which 
include  Arcnicola  and  Siliquaria;  the  Maldanidcc,  which  include 
Clymene  and  Dentalium  ;  the  Amphilritidce,  which  comprise  Pcctinaria, 
Sabellaria,  Terebella,  and  Amphitrite;  and  the  Senpulidm  (SpirorbU 
Serpida,  Vermilia,  Galeolaria,  and  Magilus). 

The  Annelids  immediately  precede  Lamarck's — 

Class  X. — Cirrhipedes. 
Order  1.    Sessile  Cirrhipedes. 
Section  1.    With  a  quadrivalve  operculum. 
Genera : — Tubicinella.    Coronula.    Balanus.  Acasta. 

Section  2.    With  a  bivalve  operculum. 
Pyrgoma.  Creusia. 

Order  2.    Pedunculated  Cirrhipedes. 

Section  1.  Body  completely  enveloped  by  it3  tunic ;  shell  com- 
posed of  contiguous  pieces,  leaving  a  free  issue  to  the  animal  when 
they  are  opened. 

Anatifa.  Pollicipes. 

Section  2.  Body  completely  enveloped  by  its  tunic,  which  never- 
theless has  an  anterior  opening ;  shell  formed  of  separate  pieces, 
which  have  no  need  to  open  themselves  for  the  issue  of  the  arms  of 
the  animal. 

Cineras.  Otion. 

Class  XI. — CONCHIFERA. 
Order  1.    Conchifera  Bimyaria. 
Two  muscles  of  attachment  at  least;  shell,  internally,  with  two 
muscular  impressions,  which  are  separate  and  lateral. 

(1)  Shell  regular,  generally  equivalve. 

(A)  Shell  gaping,  in  general,  at  the  lateral  extremities,  its  valves 
being  approximated. 

(*)  Crassipede  Conchifers. — Mantle  with  its  lobes  united  anteriorly, 
either  entirely  or  partially ;  foot  thick  posterior :  gape  of  the  shell 
always  remarkable,  often  considerable. 

(1)  Shell  either  contained  in  a  tubular  sheath,  distinct  from  its 
valves,  or  entirely  or  partially  incrusted  in  the  wall  of  the  sheath,  or 
projecting  externally. 

Family  Tubicolidw. 
Aspergillum.   Clavagella.  Fistulana.  Scptaria.   Teredina.  Teredo. 

(2)  Shell  without  a  tubular  sheath, 
(o)  Ligament  external. 

(+)  Shell  either  furnished  with  accessory  pieces,  foreign  from  its 
valves,  or  gaping  very  much  anteriorly. 
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Family  Pholadidce. 

Pholas.  Gastrochatna. 

(f+)  Shell  without  accessory  pieces,  and  gaping  at  the  lateral 
extremities  only. 

Family  Solenidce. 
Solen.    Panopcea.  Olycymeris. 
(b)  Ligament  internal. 

Family  Myidce. 

My  a.  Anatina. 

(**)  Tenuipede  Conchifers. — Mantle  with  its  lobes  not  united,  or 
hardly  united  anteriorly  ;  foot  small,  compressed  ;  gaping  of  the  shell 
often  considerable. 

(t)  Ligament  internal. 

Family  Mactridce. 

(1)  Ligament  internal  only. 

(a)  Shell  gaping  on  its  sides. 
Lutraria.  Mactra. 

(b)  Shell  not  gaping  at  its  sides. 
Crassatclla.  Erycina. 

(2)  Ligament  visible  externally,  or  double,  one  part  being  internal, 
the  other  external. 

Ungulina.    Solemya.  Amphidesma. 

Family  Corbulidce. 
Shell  inequivalve.    Ligament  internal. 
Corbula.  Pandora. 
(tt)  Ligament  external  only. 

Family  Lithophagida;. 

Boring  shells  without  accessory  pieces,  without  any  particular 
sheath,  and  more  or  less  gaping  at  their  anterior  side.  Ligament  of 
the  valves  internal. 

Saxicava.    Petricola.  Venerupis. 

Family  Nymphidce. 
Two  cardinal  teeth  at  most  in  the  same  valve.    Shell  often  gaping 
a  little  at  the  lateral  extremities.    Ligament  external.    Nymphs  in 
general  gaping  outwards. 

(1)  Solen-like  Nymphidce. 
Sanguinolaria.    Psammobia.  Psammotcca, 

(2)  Tellen-like  Nymphidce. 

(a)  Lateral  teeth,  one  or  two. 

Tellina.    Tellinides.    Corbis.    Lucina.  Donax. 

(b)  No  lateral  teeth. 
Capsa.  Crassina. 

(B)  Shell  closed  at  the  lateral  extremities,  when  the  valves  are 
closed. 

(***)  Lamellipede  Conchifers. — Foot  flattened,  lamelliform,  not 
posterior. 

Family  Conchidce. 
Three  cardinal  teeth  at  least  in  one  valve,  with  as  many  or  less  in 
the  other.    Lateral  teeth  sometimes. 

(1)  Fluviatile  Conchidce. — Shell  with  lateral  teeth,  and  covered  with 
a  false  epidermis. 

Cyclas.    Cyrena.  Oalathea. 

(2)  Marine  Conchidce. — No  lateral  teeth  in  the  greater  number; 
rarely  an  epidermis,  which  covers  the  whole  shell  except  the  umbones. 

Cyprina.    Cytherca.    Venus.  Venericardia. 

Family  Cardiidce. 
Cardinal  teeth  irregular,  either  in  their  form  or  situation,  and 
accompanied  in  general  by  one  or  two  lateral  teeth. 

Cardium.    Cardita.    Cypricardia.    Hiatclla.  Jsocardia. 

Family  Arcidce. 

Cardinal  teeth  small,  numerous,  intrant,  and  disposed  in  each  valve 
on  a  line  which  is  either  straight,  or  arched,  or  broken. 

Cucullcea.    Area.    Pectunculus.    Nucula.    Trigonia.  Castalia. 

Family  Naiidce. 

Fluviatile  shells,  whose  hinge  is  sometimes  furnished  with  an  irregu- 
lar cardinal  tooth  which  is  simple  or  divided,  and  with  a  longitudinal 
tooth  which  is  prolonged  under  the  corselet ;  and  sometimes  is  with- 
out any  tooth  at  all,  or  is  furnished  along  its  length  with  irregular 
granular  tubercles. 

Muscular  impression  posterior  and  compound.  Umbones  with  the 
epidermis  peeled  off,  and  frequently  eroded. 

Unio.    Eyria.    Anodonta  (or  rather  Anodon).  Iridina. 

(****)  Ambiguous  Conchifers. 

Family  Chamidce. 
Shell  irregular,  inequivalve.     A  single  cardinal  tooth,  which  is 
oblique  and  subcrenate,  inserted  into  a  little  pit  in  the  opposite 
valve. 

Muscular  impressions  two,  distant,  lateral.  External  ligament 
depressed. 

Diceras.    Chama.  Eth&ta. 


Order  2.    Conchifera  Monomyaria. 

Only  one  muscle  of  attachment,  which  seems  to  traverse  their  body. 
Shell  with  an  internal  subcentral  muscular  impression. 

(*)  Ligament  marginal,  elongated  on  the  border,  sub-linear. 

(a)  Shell  transverse,  equivalve,  with  an  elongated  muscular 
impression  bordering  the  upper  limb. 

Family  Tridacnidce. 

Tridacna.  Hvppopus. 

(J)  Shell  longitudinal  or  subtransverse,  with  a  muscular  impression 
contracted  iuto  an  isolated  space  without  bordering  the  limb. 

(t)  Ligament  at  the  lateral  border  of  the  shell,  and  always  entire. 

Family  Mytilidce. 

Hinge  with  a  subinternal  ligament,  which  is  marginal,  linear,  very 
entire,  occupying  a  great  part  of  the  anterior  border.  Shell  rarely 
foliated. 

Modiola.    Mylilus.  Pinna. 

(+t)  Ligament  at  the  lower  border  of  the  shell,  or  divided. 

Family  Malleidce. 

Ligament  marginal,  sublinear,  either  interrupted  by  crenulation3  or 
serial  teeth,  or  altogether  simple.    Shell  sub-inequivalve,  foliated. 

Crenatula.    Perna.    Malleus.    Avicula.  Meleagrina. 

(**)  Ligament  not  marginal,  contracted  into  a  short  space  under 
the  umbones,  and  not  forming  a  tendinous  tube  under  the  shell. 

(a)  Ligament  internal  or  demi-internal.  Shell  regular,  compact, 
not  foliated. 

Family  Pectinidce. 
Pedum.    Lima.     Plagiostoma.     Pecten.     Plicalula.  Spondylus. 
Podopsis. 

(b)  Ligament  internal  or  demi-internal.  Shell  irregular,  foliated, 
sometimes  papyraceous. 

Family  Ostreidce. 

(1)  Ligament  demi-internal.    Shell  foliated,  but  nevertheless  often 

acquiring  great  thickness. 
Gryphcea.    Ostrea.  Vulsella. 

(2)  Ligament  internal.    Shell  delicate,  papyraceous. 
Placuna.  Anomia. 

(***)  Ligament  either  null  or  unknown,  or  represented  by  a 
tendinous  cord  which  sustains  the  shell. 

(a)  Ligament  and  animal  unknown.    Shell  very  inequivalve. 

Family  Rudistidce. 

Sphcerulites.    Radiolites.    Calceola.    Birostrites.    Discina.  Crania. 

(6)  Shell  adherent,  either  immediately  or  by  a  tendinous  cord 
which  sustains  it,  and  serves  as  a  ligament.  Animal  with  two  opposed 
arms,  which  are  opposed,  ciliated,  and  cirrhous. 

Family  Brachiopodidce. 

Conchifers  having  near  the  mouth  two  opposed  elongated  ciliated 
arms,  rolled  spirally  when  in  repose.  Mantle  bilobated,  the  lobes 
separated  anteriorly,  enveloping  or  covering  the  body. 

Shell  bivalve,  adhering  to  marine  bodies,  either  immediately  or  by 
a  tendinous  cord. 

Orbicula.    Terebratula.  Lingvla. 

Class  XII. — Mollusca. 
Order  1.  Pteropoda. 
No  foot  for  creeping,  nor  arms  for  progress  or  seizing  the  prey. 
Two  fins  opposed  and  similar,  proper  for  natation.    Body  free  and 
floating. 

Hyalcea.    Clio.    Cleodora.    Limacina.   Cymbulia.  Pneumodermon. 

Order  2.  Gasteropoda. 

Animals  with  a  straight  body,  never  spiral  nor  enveloped  in  a  shell 
which  can  contain  the  entire  animal ;  having  under  the  belly  a  foot  or 
muscular  disc  united  to  the  body  nearly  throughout  its  length,  and 
serving  for  creeping. 

Some  naked,  others  protected  by  a  dorsal  shell,  not  imbedded  ;  and 
others,  on  the  other  hand,  containing  a  shell  more  or  less  hidden  in 
their  mantle. 

Section  1.  Hydrobranchiata. 

Branchiae,  whatever  be  their  position,  elevated  either  in  a  net-work, 
in  laminae,  in  a  pectinated  form,  or  in  a  ribbon-like  shape.  The 
animals  of  this  section  breathe  water  only. 

(a)  Branchiae  external,  placed  above  the  mantle,  either  on  the  back 
or  on  the  sides,  and  being  in  no  particular  cavity. 

Family  Tritonidce. 

Glaucus.    Eolis.    Tritonia.    Scyllcea.    Tethys.  Doris. 

(6)  Branchiae  placed  under  the  border  of  the  mantle,  and  disposed 
in  a  longitudinal  series  round  the  body,  or  on  one  side  only ;  not 
beiDg  in  any  particular  cavity. 

Family  Phyllididce. 
Phyllidia.    Chitoncllus.    Chiton.  Patella. 
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Family  Semiphyllididee. 
Branchia)  placed  under  tho  border  of  tho  mantle,  and  disposed  in 
a  longitudinal  series  on  tho  right  sido  of  tho  body  only. 
Pleurobranchua.  Umbrella. 

(c)  Branchifo  placed  in  a  particular  cavity  upon  tho  back,  situated 
anteriorly  near  tho  neck.  Shell  always  external,  and  covering  tho 
soft  parts. 

Family  Calyplrmidcr. 

Parmophorita.  Emarginula.  Fisswella.  Pileopsia.  Calyplrcea. 
Crepidula.    Ancylus  (?). 

((/)  Branchiro  placed  in  a  particular  cavity  towards  tho  posterior 
part  of"  the  back,  and  covered  cither  by  tho  mautle  or  by  an  opercular 
escutcheon. 

(+)  No  tentacula. 

Family  Bullidm. 

A  kcra.    Bullaa.  Bulla. 
(ft)  With  tentacula. 

Family  Laplysidcn. 

Laplyaia.  Dolabella. 

Section  2.  Pneumobranchiata. 

Branchire  creeping,  in  the  form  of  a  vascular  net-work,  on  the  wall 
of  a  particular  cavity,  the  aperture  of  which  is  a  hole  which  the 
animal  contracts  or  dilates  at  its  pleasure.  Animals  of  this  section 
breathe  nothing  but  air. 

Family  Limacida?. 
Onchidium.    Parmacella.    Limax.    Testacella.  Vitrina. 

Order  3.  Trachelipoda. 
Body  spiral  in  its  posterior  part,  this  part  being  separated  from 
the  foot,  and  always  enveloped  in  the  shell.  The  foot  free,  flattened, 
attached  to  the  lower  base  of  the  neck,  or  to  the  anterior  part  of  the 
body,  and  serving  for  creeping.  Shell  spirivalve  and  sheathing 
(engainante). 

Section  I.  (Phytiphagous.) 

Trachelipods  without  a  projecting  siphon,  and  respiring  in  general 
by  means  of  a  hole.  The  greater  part  phytiphagous  and  furnished 
with  jaws.  Shell  with  the  aperture  entire,  having  at  its  base  neither 
dorsal  sub-ascending  notch  nor  canal. 

(*)  Trachelipods  respiring  air  only.  Shell  spirivalve,  unarmed 
(inutique),  not  distinctly  nacreous. 

Family  Colimacidce  (terrestrial). 
(a)  Four  tentacles. 

Helix.  Carocolla.  Anostoma.  Helicina.  Pupa.  Clausilia.  Bulimus. 
Achatina.  Succinea. 
(5)  Two  tentacles. 
Auricula.  Cyclostoma. 

Family  IAmnaidce. 

Amphibious.  Living  in  the  water,  but  coming  to  the  surface  to 
breathe.    Shell  with  a  sharp  edge  to  the  lip. 

Planorbis.    Physa.    Lymncea,  or  rather  Limncca. 

(**)  Trachelipods  breathing  water  only.  Branchise  projecting  in 
form  of  filaments,  lamiure  or  tufts  in  the  branchial  cavity.  Shell  often 
nacreous,  and  often  also  having  protuberant  parts  on  the  surface. 

(a)  Shell  fluviatile,  operculated,  the  left  border  of  which  does  not 
resemble  a  demi-partition. 

(+)  Shell  with  disunited  borders. 

Family  Melanidce. 
Melania.    Melanopsis.  Pirena. 
(t+)  Shell  with  united  borders. 

Family  Perisiomida:. 
Valvata.    Paludina.  Ampullaria. 

(b)  Shell  fluviatile  or  marine,  whose  left  border  or  lip  resembles  a 
demi-partition. 

Family  Neritidce. 
Navicella.    Neritina  (fluviatile).    Nerita.    Natica  (marine). 

(c)  Shell  marine,  whose  left  lip  does  not  resemble  a  demi-partition. 
(t)  Shell  floating  at  the  surface  of  the  water. 

Family  Janthinidce. 

Janthina. 

(tt)  Shell  not  floating,  having  the  aperture  very  wide ;  no  colu- 
mella. 

Family  Macrostomidm. 
Sigaretus.    Stomatella.    Stomatia.  Haliotis. 

(t+t)  Aperture  without  any  particular  width  ;  plaits  on  the  colu- 
mella. 

Family  Plicacidce. 
Tortiatella.  Pyramidella. 
(+tH*)  No  plaits  on  the  columella. 
(«)  Borders  of  the  aperture  united  circularly. 
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Family  Kcalaridw. 
Vermetua.    ftcalaria.  Delphinula. 
(8)  Borders  of  tho  aperture  disunited. 

Family  Tarbinidrx. 
Solarium.  Rotella.  Trockui.  Moiiodonta,  or  rather  Monodon.  Turbo. 
Planaxia.    Pliaxianrlla.  Turritdla. 

Section  II.  (Zoophngoua.) 

Trachelipods  with  a  projecting  siphon,  and  which  only  breathe  the 
water  which  arrives  at  tho  branchire  by  means  of  this  siphon.  Thene 
feed  on  animal  substances  only,  are  rnariuo,  have  no  jaws,  and  are 
furnished  with  a  retractilo  proboscis. 

Shell  spirivalve,  sheathing  tho  soft  parts,  with  an  aperture  which  is 
either  canaliculated,  or  notched,  or  turned  up  at  its  base. 

(a)  Sholl  with  a  canal  more  or  less  long  at  the  base  of  its  aperture, 
and  the  right  border  of  whoso  lip  does  not  change  with  ago. 

Family  Canaliferida;. 
Section  1.    No  constant  bourrelet  on  the  right  lip  of  the  species. 
Cerilhium.     Plcurotoma.     Turbinella.     Cancdlaria.  Paaciolaria. 
Fusus.  Pyrula. 

Section  2.    A  constant  bourrelet  on  the  right  lip  in  all  the  species. 

(0)  No  bourrelet  on  the  spire. 

Strut  liiolaria. 
($)  Bourrelets  on  the  spire. 
Ranella.    Murex.  Triton. 

(b)  Shell  with  a  canal  more  or  less  long  at  the  base  of  its  aperture, 
and  the  right  border  of  whose  lip  changes  its  form  with  age,  and  has 
a  sinus  inferiorly. 

Ptcridce  (Aildes,  or  Wing-Shells). 
Rostellaria.    Pleroccra,  or  rather  Pleroceraa.  Slrombus. 

(c)  Shell  with  a  short  canal,  ascending  posteriorly,  or  with  an 
oblique  notch  at  the  base  of  it3  aperture,  this  demi-canal  being 
directed  towards  the  back. 

Family  Purpuridce  (Purpurifcres). 
Section  1.    An  ascending  canal,  or  recurved  towards  the  back. 
Cassidaria.  Cassis. 

Section  2.    An  oblique  notch  directed  backwards. 
Ricinula.    Purpura.    Monoceros.    Concholepat.    Harpa.  Dolium. 
Buccinum.    Eburna.  Terebra. 

(d)  No  canal  at  the  base  of  the  aperture,  but  a  subdorsal  notch  and 
plaits  on  the  columella. 

Family  Columellidce  (Columellaires). 
Columella.    Mitra.     Voluta.    Marginella.  Volvaria. 

(e)  Shell  without  a  canal,  but  having  the  base  of  its  aperture 
notched  or  versant,  and  the  whorls  of  the  spire  large,  compressed, 
and  enrolled  in  such  a  manner  that  the  last  whorl  nearly  entirely 
covers  the  others. 

Family  Convolutidce  (Enroule'es). 
Ovula,  or  rather  Ovulum.   Cyprcea.   Tcrcbellum.  Ancillaria.  Oliva. 
Conus. 

Order  4.  Cephalopoda. 
Mantle  in  form  of  a  sac,  containing  the  lower  part  of  the  body. 
Head  projecting  from  the  sac,  surrounded  by  arms,  which  are  not 
articulated,  but  furnished  with  suckers  (ventouses),  and  which  environ 
the  mouth ;  two  sessile  eyes ;  two  horny  mandibles  to  the  mouth ; 
three  hearts.    Sexes  separate. 

1st  Division. — Polythalamous  Cephalopoda. 
Shell  multilocular,  enveloped  completely  or  partially,  and  which  is 
inclosed  in  the  posterior  part  of  the  animal,  often  with  adherence. 
(*)  Shell  multilocular,  with  simple  chambers. 

(1)  Shell  straight  or  nearly  straight;  no  spiral 

Family  Orthoceratidce. 
Belemnites.    Orthoceras.    Nodosaria.    Hippurites.  Conilites. 

(2)  Shell  partially  spiral ;  last  whorl  continued  in  a  straight  line. 

Family  Lituolitidoi. 
Spirula.    Spirolina.  Lituola. 

(3)  Shell  semi-discoid ;  spire  eccentric. 

Family  Cristacidce. 
Renulina.    Cristellaria.  Orbiculina. 

(4)  Shell  globulose,  spheroidal,  or  oval,  with  enveloping  whorls  or 
partitions  united  en  tunique. 

Family  Spherulida. 
M  iliola.    Gyrogona.  Melonia. 

(5)  Shell  discoid,  with  a  central  spire,  and  partitions  radiating  from 
the  centre  to  the  circumference. 

Family  Radiolididce. 
Rotalia.    Lenticulina.  Placentula. 

(6)  Shell  discoid,  with  a  central  spire,  and  partitions  which  do  not 
extend  from  the  centre  to  the  circumference. 
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Family  Nautilidos. 
Discorbis.     Siderolites.     Polystomella.    Vorticialis.  NummuUtes. 
Nautilus. 

(**)  Shell  multilocular,  with  chambers  pinked  (decoupds  at  the  edges). 

Family  Ammonilidw. 
Ammonites.    Orbulites.    Ammonoceras.    Turrilites.  Baculites. 

2nd  Division. — Monothalamous  Cephalopoda. 
Shell  unilocular,  entirely  external,  and  enveloping  the  animal. 
A  rgonauta. 

3rd  Division. — Sepiary  Cephalopoda. 
No  shell,  either  internal  or  external.     A  solid  free  cretaceous 
or  horny  body,  contained  in  the  interior  of  the  greater  part  of  tho 
animal. 

Octopus.    Loligopsis.    Loligo.  Sepia. 

Order  5.  Heteropoda. 

Body  free,  elongated,  swimming  horizontally.  Head  distinct ;  two 
eyes.  No  arms  surrounding  tho  head.  No  feet  under  the  belly 
or  under  the  throat  for  creeping.  One  or  more  fins,  without  any 
regular  order,  and  not  disposed  by  pairs. 

Carinaria.    Pterotrachea.  Phyllir'oe. 

Such  was  Lamarck's  arrangement,  as  he  finally  left  it,  after  various 
modifications  in  the  course  of  his  publications,  from  the  commence- 
ment of  them  to  the  second  edition  of  his  '  Animaux  sans  Vert6bres.' 
During  that  interval  many  authors  had  presented  their  views  to  the 
public,  and  we  proceed  to  notice  some  of  them. 

In  1800  M.  d'Audebard  de  Fdrussac  (the  father)  produced  a  system 
of  Conchology  based  on  the  consideration  of  the  animal  and  its  shell. 
He  introduced  some  observations  on  the  complete  or  incomplete  state 
of  what  he  calls  the  'spiral  cone'  of  the  shell,  and  the  point  of  attach- 
ment of  the  foot,  under  the  neck  or  under  the  belly  of  the  Gastropods. 
His  views  were  limited  to  the  Terrestrial  and  Fluviatile  Molluscs,  or 
Musculites,  as  he  calls  them,  and  subdivides  them  into  orders  almost 
as  numerous  as  his  genera,  among  which  we  find  Ilelicolhnax,  forming 
the  passage  between  the  Limaces  and  the  Helices. 

The  work  of  M.  Bosc,  in  the  supplements  to  Buffon  (Det.,  1802), 
may  be  considered  as  rather  of  a  retrograde  character,  for  it  still 
clung  to  the  system  of  Linnaeus  as  amended  by  Bruguiere ;  and,  not- 
withstanding the  progress  already  made,  we  find  him  adhering  to  the 
terms  Molluscous  Worms  and  Testaceous  Worms,  as  designating  the 
Naked  and  Testaceous  Mollusca.  His  divisions  were  nearly  those  of 
Bruguiere,  though  he  adopted  the  new  subdivisions  which  Cuvier  and 
Lamarck  had  established,  and  appears  to  have  been  conscious  of  the 
value  of  those  innovations.  Bosc  was  an  observer,  and  had  studied 
many  of  the  Mollusca  in  a  living  state.  He  established  many  new 
facts  and  some  new  genera. 

In  1803  appeared  the  'Prodromus'  of  the  work  of  Draparnaud,  which 
was  not  published  till  after  his  death  in  1808,  on  the  Terrestrial  and 
Fluviatile  Mollusca  of  France.  This  work  is  conceived  and  executed 
in  a  philosophical  spirit,  and  with  rational  views  of  a  natural  system 
of  classification.  He  abandoned  the  arbitrary  method  of  Linnaeus,  and 
returned  to  the  principle  proposed  by  Reaumur  (1711)  in  his  '  Memoir 
on  the  Progressive  Motions  of  Shells,'  making  his  classification  that  of 
Cuvier. 

The  '  Natural  History  of  Mollusca,'  for  Sonnini's  edition  of  Buffon, 
was  hardly  commenced  by  Denys  de  Montfort,  and  almost  entirely 
executed  by  M.  De  Roissy.  The  classification  is  carried  out  on  the 
principles  of  Cuvier,  but  the  author  differs  from  Cuvier  on  some  points, 
as,  for  instance,  in  thinking  that  the  section  of  the  Anodons  ought  not 
immediately  to  follow  that  of  the  Oysters,  and  that  the  aperture  which 
Cuvier  regarded  as  anterior  in  Biphora  was  really  posterior — an 
opinion  in  which  he  is  supported  by  Messrs.  Bosc,  Peron,  De  Blainville, 
Chamisso,  and  Kuhl.  In  this  work  the  analogy  of  the  Polythalamous 
or  Chambered  Shells  is  pointed  out.  M.  De  Roissy  appears  to  have 
perceived  the  passage  from  the  Univalve  to  the  Bivalve  Molluscs  by 
means  of  the  Patellae,  and  he  seems  to  have  been  the  first  who  placed 
Aspergillum  near  to  Fistulana,  a  position  which  it  still  holds. 

M.  Dumeril,  in  1806,  published,  in  his  'Zoologie  Analytique,'  a 
classification  of  Mollusca  nearly  similar  to  that  of  Cuvier.  M.  Dume'ril 
divides  the  Mollusca  into  five  orders  : — Cephalopoda,  Pteropoda,  Gastero- 
poda, Acephala,  and  Brachiopoda.  The  principal  novelties  in  this 
publication  were  a  division  of  the  Gasteropoda,  according  to  their 
oi-gans  of  respiration,  into  three  families — Dermobranchiata,  Siphono- 
branchiata,  and  Adelobranchiata — which  correspond  nearly  to  the 
three  divisions  established  on  the  structure  of  the  shell ;  and  a  separa- 
tion of  the  Brachiopoda  as  a  distinct  order. 

In  1808  Denys  de  Montfort  published  his  'Univalves  Cloisonnees,' 
and  in  1810  the  second  volume  of  his  '  Conchy liologie  Systematique,' 
containing  the  '  Univalves  non  Cloisonnees.'  His  genera  are  very 
numerous,  and  not  many  of  them  are  retained  at  present  by  zoologists, 
though  they  are  for  the  most  part  neatly  defined.  His  method  is  only 
carried  out  with  regard  to  the  Univalves ;  but  his  primary  division 
rests  upon  the  number  of  valves,  and  is  separated  into  Univalves, 
Multivalves,  and  Bivalves,  as  in  the  systems  of  the  older  conchologists. 
He  diffei-s  however  in  restricting  the  term  Multivalves  to  shells  made 


up  of  several  united  pieces,  without  any  solution  of  continuity; 
whilst  he  applies  the  term  Dissivalves  to  shells  made  up  of  many 
pieces,  but  not  coherent  nor  adherent  to  each  other,  as  Teredo,  Fistu- 
lana, Balanus,  &c. 

Oken,  in  1810,  read  to  the  Society  of  Giittingen  a  paper  upon  the 
knowledge  of  Mollusca  apart  from  their  shells  and  upon  a  natural 
classification  established  upon  this  basis;  and  carried  out  this  principle 
in  his  '  Manual  of  Nat.  Hist.,'  published  at  Jena  iu  1810.  Our  limits 
will  not  allow  us  to  do  more  than  call  the  reader's  attention  to  this 
work,  which  he  will  find  well  worthy  of  perusal,  though  it  does  not 
contain  any  new  principle  of  arrangement,  and  there  is  somewhat  too 
much  of  change  of  name  about  his  genera,  of  which  there  are  but  few 
really  new.  Nor  can  we  do  more  than  hint  at  the  work  of  M.  Rafinesquo 
(Palermo,  1814).  About  the  year  1816  much  light  was  thrown  on  the 
Aggregated  Mollusca  by  Lesueur,  Desmarest,  and  above  all  by  the 
great  Savigny,  and  in  1817  M.  De  Blainville  first  made  known  the 
principles  of  his  system,  which  he  afterwards  carried  out  to  its  com- 
pletion. The  systems  of  Goldfuss  and  Ranzani  appeared  in  the  same 
year,  1820,  the  first  at  Nuremberg  and  the  second  at  Bologna ;  the 
first  may  be  regarded  as  a  compilation  of  the  labours  of  those  malaco- 
logists  who  had  embraced  the  natural  system  ;  and  the  basis  of  the 
second,  as  far  as  the  Cirrhipeds  are  concerned,  rests  on  the  structure 
of  the  shell  and  its  operculum  without  regard  to  the  animal,  and,  as 
far  as  relates  to  the  Acephalous  Molluscs,  does  little  more  than  give 
new  denominations  to  the  four  sections  of  that  division. 

M.  De  Ferussac  (the  son)  divided  (1819)  the  Mollusca  into  two  grand 
sections,  the  Cephalous  and  the  Acephalous. 

Cephalous  Mollusca. 
These  are  divided  into  three  classes — Cephalopoda,  Pteropods,  and 

Gastropods. 

Tho  first  class,  Cephalopoda,  contained  the  two  orders,  Decapods 
and  Octopods,  as  in  the  arrangement  of  Dr.  Leach.  This  class  in  the 
system  of  De  Ferussac  embraces  all  the  naked  Cephalopods  and  all 
the  animals  with  multilocular  shells ;  but  was  subsequently  consider- 
ably modified  in  a  joint-work  with  M.  D'Orbigny. 

The  second  claBs,  Pteropoda,  which  originally  consisted  of  the 
families  Hyaloza!,  Limacince,  the  Clios,  the  Pneumoderms,  and  the 
Phyllirhoes,  also  underwent  considerable  changes  in  a  aubaequent  and 
joint-work  with  M.  Rang. 

The  third  clasa,  Gastropoda,  are  divided  into  the  following  orders 
and  aub-ordera : — 1,  Nudibranchians  (Anthrobranchians  and  Poly- 
branchians).  2,  Inferobranchians  (Phillidians  and  Semi-Phillidians,). 
3,  Tectibranchians.  4,  Pulmonians  without  an  operculum  (Geophili«ns, 
Gehydrophylians,  and  Hygrophilians).  5,  Operculated  Pulmonians. 
6,  Pectinibranchians  (Pomastomes,  Hemipomastomes,  Apomastomes, 
and  Adeloderms).  7,  Scutibranchians,  Ormiers  (Haliotis,  &c),  Calyp- 
tracians,  Heteropods.  8,  Cyclobranchians  (Chismobranchians  and 
Polyplaxiphores). 

Acephalous  Mollusca. 
These  are  divided  into  four  classes — Cirripedes,  Brachiopods,  Lamel- 
libranchians,  and  Tuniciers. 

The  first,  Cirripedes,  is  divided  into  the  orders — Sessile  Cirripedes 
and  Pedunculated  Cirripedes. 

The  second,  Brachiopods,  contains  the  three  families  Lingulidce, 
Terebratulidce,  and  Cranidm. 

The  third,  Lamellibranchians,  comprehends  five  orders — the  Ostra- 
ceans,  Mytilaceans,  ~Benetiers(Tridacna  and  BTippopus),the  Cardiaceans, 
and  the  Enfermes  {Myidce,  Solenidw,  Pholidce,  and  Tubicolidce). 

The  fourth,  Tuniciers,  consists  of  the  two  orders  Tethid  Ascidians 
(Telhidw  and  the  Pyrosomes)  and  Thalid  Ascidians  (Biphora,  &c). 

In  England  Dr.  Leach  had  been  active  in  introducing  a  natural 
system,  as  appears  from  his  published  papers,  descriptions,  and  works. 
He  had  it  in  contemplation  to  publish  a  general  history  of  English 
Mollusca ;  but  the  most  distressing  of  maladies  deprived  zoology 
of  one  of  its  most  zealous  cultivators,  and  the  work  has  never 
appeared. 

Dr.  J.  E.  Gray  published  in  the  '  London  Medical  Repository'  (1821), 

his  system,  which  divides  the  Mollusca  (taken  in  the  largest  sense  of 
the  word)  into  seven  clases. 

The  first,  Antliobrachiophora  (Cephalopods),  consists  of  three  orders 
— Anosteophwa,  Sepiasphora,  and  Nautilophora. 

The  second,  Gasleropodophora,  is  divided  into  three  sub-classes — 
Pneumobranchia,  Cryptobranchia,  and  Gymnobranchia. 

The  first  of  these  Sub-classes  contains  two  orders — Adelopneumona 
and  Phaneropneumona.  The  second  embraces  nine  orders  —  the 
Ctenobranchia,  which  are  divided  into  six  sections  by  the  application 
of  a  new  principle,  namely,  the  form  of  the  operculum  :  the  Trache- 
lobranchia  ;  the  Monopleurobranchia  ;  the  Notobranchia  ;  the  Chisma- 
tobranchia;  the  Dicranobranchia ;  the  Cyclobranchia ;  the  Poly- 
placophvra ;  and  the  Dipleurobranchia.  The  third  class  consists  of 
two  orders — Pygobranchia  and  Polybranchia. 

Dr.  Gray's  third  class,  Gasteropterophora,  corresponds  with  the 
Heteropoda  of  Lamarck,  and  is  similar  to  M.  De  Blainville's  order 
Nucleobranchiata. 

The  fourth  class,  Stomatopterophora,  corresponding  with  the  Ptero- 
poda, contains  two  orders,  Pterobranchia  and  Dactyliobranchia. 
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The  fifth  class,  Saccophora  (Tuuiciers  of  Lamarck),  consists  of  threo 
orders — Holobrauchia,  Tomobranchia,  nud  JJiphyllobranchia. 

The  sixth,  Conchophora,  consists  of  orders  depending  on  tho  number 
of  muscular  impressions,  and  denominated  from  tho  form  of  the  foot, 
as  Cladopoda,  Leptopoda,  Phylluyoda,  Pogonopoda,  and  Micmpmla. 

Tho  seventh,  Spirobrachiopltoru,  corresponds  with  tho  Brachiopoda. 

M.  De  Blainville,  who  in  1814  had  published  his  first  sketch  of  a 
methodical  arrangement  of  tho  Malacozoa,  as  ho  designates  tho 
animals  on  which  wo  are  treating,  still  further  developed  that  method 
in  1817  in  his  '  Prodromus'  of  a  general  classification  of  tho  animal 
kingdom.  Tho  organ  upon  which  that  arrangement  is  based  is  tho 
organ  of  respiration,  and  it  was  finally  perfected  iu  tho  method  which 
appeared  in  his  'Manuel  do  Malacologio' (1825).  Wo  here  give  an 
outline  of  it. 

Type. — Malacozoa. 
Class  I. — Ccphalophora. 
Order  1.  Cryptodibranchiata. 
Family  1.  Octocera,  containing  the  genus  Octopus,  which  includes 
Eledone  (Leach)  and  Ocythoe  (llafinesque). 

Family  2.  Decacera,  including  the  genus  Loligo  (Sepiola  and  Cranchia, 
Leach.  Onychoteuthis,  Lichteust.,  the  Sagittated  Calamaries,  Ptero- 
tcuthis,  Sepioteuthis),  and  the  genera  Sepia,  Eeloplera. 

Order  2.  Cellulacea. 

Family  1.  Sphcrulacca,  consisting  of  the  genus  Miliola,  including 
Polloutes  of  De  Moutfort ;  Melonia,  including  Borelis  of  De  Montfort ; 
Saracenaria ;  and  Textilaria. 

Family  2.  Planulacea,  comprising  Renulina,  including  Frondicularia 
of  Defrance  ;  and  Pcneroplis,  including  flanularia  of  Defrance. 

Family  3.  Nummulacca,  containing Nummulites,  including  Lycophris 
of  De  Montf. ;  Helicitcs,  including  Rotalitcs  and  Egeon  of  De  Montf. ; 
Siderolites,  including  Tinoporus  and  Siderolithes  of  De  Montf. ;  Orbi- 
culina,  including  Ilotcs,  Helenis,  and  A rchaias  of  the  same;  Placen- 
tula,  including  Eponides  and  Florilus  of  the  same  ;  and  Vorlicialis, 
including  Themeon,  Sporilus,  and  Andromedes  of  the  same. 

Order  3.  Polythalamacea. 

Family  1.  Orthoccrata.  Genera  a.  (with  simple  chambers  or  parti- 
tions), Belemnites,  including  Callirhbe,  Uibolithes,  Porodragus,  Cetocis, 
Acamas,  and  PaclUcs  of  De  Montf.;  Comdaria  ;  Conilites,  including 
Achelois,  Amimonus,  and  Thalamus  of.  the  same  ;  Orthoceras,  including 
Xodosaria  (Lam.),  Reophax,  and  Molossus  of  De  Montf. ;  b.  (with 
inuous  chambers),  Baculites,  including  Tiranites  of  the  same. 

Family  2.  Lituacea.  Genera  a.  (with  simple  chambers),  Ichthyosar- 
colithes ;  Lituola ;  Spirula,  including  Hortolus  and  Lituites  of  De 
Montf.,  and  Spirolina  of  Lam.  b.  (with  sinuous  chambers),  Hamites 
and  Ammonoceratita. 

Family  3.  Crislacca.  Genera,  Crepidulina,  including  Astacolus, 
Cancris,  and  Periples  of  De  Montf. ;  Oreas  ;  and  Linthuris. 

Family  4.  Ammonacea.  Genera Discorbites ;  Scaphites;  Ammonites; 
and  Simplegas,  including  Ammonites,  Planulites,  and  Amaltheus  of  De 
Montf. 

Family  5.  Nautilacca.  Genera,  Orlulites,  including  Aganidcs  and 
Pelayus  of  De  Montf. ;  Nautilus,  including  A  ngvlithes,  Oceanus,  and 
Bisiphytes  of  the  same  ;  Polystomella,  including  Geophonus,  Pelorus, 
Elphidium,  Phonemus,  Chrysolus,  and  Melonis  of  the  same;  Lenticu- 
lina,  including  Patrocles,  Nonion,  Macrodites,  Robulus,  Lampas,  Phara- 
mum,  Anterior,  Clisiphontes,  Rhinocurus,  llerion,  and  Spincterxdes  of  the 
same. 

Family    6.  Tarbinacea.    Genera,    Cibicides ;    Rotalitcs,  including 
Storiltis,  Cidarollus,  and  Cortalus  of  De  Montf. 
Family  7.  Turriculacea.    Genus,  Turrilites. 

Class  II. — Paracephalophora. 
Sub-Class  I.~-Paraccphalophora  Dioica  (Aquatic,  but  capable 
of  living  for  some  time  out  of  water). 
Section  1.  Organs  of  respiration,  and  shell  non-symmetrical,  and 
almost  constantly  turned  spirally  from  left  to  right. 

Order  1. — Siphonobranchiata. 

Family  1.  Siphonostomala  (Murex,  Linn.).  Genera  (no  persistent 
bourrelet  on  the  right  lip),  Pleurotoma,  including  Clavatula,  Lam. ; 
RosttUaria,  including  Hippochrenes  of  De  Montf.;  Fusus,  including 
Latirus  of  De  Montf. ;  Pyrula,  including  Fulgur  of  De  Montf.,  and 
Mdongenu,  and  Rapana  of  Schum. ;  Fasciolaria ;  Turbinella,  includ- 
ing Polygonum  of  Schum.;  Triton,  including  Lotorium,  Aquillus,  and 
Persona  of  De  Montf.,  and  Struthiolaria  of  Lam. ;  Ranella,  including 
Buffo  and  Apollon  of  De  Montf. ;  Murex,  including  Brontes,  Chicoreus, 
Typhis,  and  Phos  of  the  same. 

Family  2.  Enlomostomata  (Buccinum,  Linn.).  Genera,  a.  (Turricu- 
lated  Entomostomes),  Cerithium,  including  Vertagus  of  Schum. ; 
Triphora,  or  Tristoma,  of  Deshayes;  Ncrinioi  Defrance,  Potamides  of 
Brongniart,  Pyrazus  of  De  Montf.,  and  Pirena  of  Lam. ;  Melanopsis ; 
Planaxis  ;  Subula.  b.  (Turbinaceous  Entomostomes,  or  those  whose 
spire  is  moderately  elongated  and  rarely  subturriculated),  Terebra  ; 
Ebuma ;  Buccinum,  including  Alectrion  and  Cyclops  of  De  Montf., 
and  Nassa  of  Lam.  c.  (Ampullaceous  Entomostomes,  or  those  whose 
ehell  is  in  general  globulous),  Harpa ;  Dolium,  including  Perdix  of 


De  Montf.;  (Jassidarin,  including  Oniscia  of  Soworby  ;  Cwxin  ;  /Urinal"., 
including  Sislmm  of  Do  Montf.;  (Jancdlaria  ;  /'urpura,  including 
Monoccros  of  Do  Montf.  (/.  (Patteloid  Kntornostomes,  or  those  whoso 
shell  is  in  its  totality  very  wide,  very  flat,  with  a  spiro  but  littlo 
marked,  and  no  columella),  Conchol'pas. 

Family  3.  Angyostomata.  Genera,  a.  (an  operculum),  Stromlms, 
including  Plcroccras  of  Lam.;  Couus,  including  Rhomb  uj,  Oyttofder, 
Rollw),  and  //ermcs  of  Do  Montf.  b.  (no  operculum),  Terehel In « , 
including  Seraphs  of  Do  Montf.  •  Oliva  ;  Ancilluria  ;  Mitra,  including 
Turris  of  De  Montf.;  Imbricaria  of  Schum.,  and  C'onoelix  of  Swain- 
son;  Voluta,  including  Tarbinellus  of  Oken  and  Cymbium.  of  Do 
Montf.;  Marginella,  including  Votvariu  of  Lam.;  Periljolus  f  Cyfrrusa  ; 
Ovula,  including  C'alpurnus,  Ultimas,  and  Radius  of  De  Montf. 

Order  2.  Asiphonobra/nchiala. 

Family  1.  Qoniostomula  (Trochus,  Linn.).  Genera,  Solarium,  includ- 
ing Maclurites  of  Lesueur  and  Euomphalus  of  Sowerby;  Trochus, 
including  Jnfundibulum,  Phorus,  Calcar,  Teclus,  Telescopium,  and 
Cantharidus  of  De  Montf.,  and  Rotella  of  Lam. 

Family  2.  Cricostomata  (Turbo,  Linn.).  Genera,  Turbo,  including 
Clanculus  and  Melcagris  of  De  Montf. ;  Labio  of  Oken,  Mwodonia  of 
Lam.,  and  Littorina  of  De  Fdrussac;  Pleurotomarium ;  Ddphinula, 
including  Trigonostoma ;  Turritella ;  Proto ;  Sralaria,  including 
Aciona  of  Leach ;  Vermetus  ;  Siliquaria  ;  Magilus  ;  Vulvata  ;  Cyclos- 
toma,  including  Cyclophorus  of  De  Montf.;  and  Paludina. 

Family   3.  Ellipsostornata.     Genera,   Melania;   Rissoa,  including 
Alvania  of  Ilisso  ;  Phasianella  ;  Ampullar ia,  including  Lanistes  of 
De  Montf.;   I/elicina,  including  Amjiullina  and   Olygira  of  Say 
J'leurocerus,  including  Oxytremc  of  liafinesque. 

Family  4.  J/emicyclosloma  (Ncrita,  Linn.).  Genera,  Natica,  includ- 
ing Poliniccs  of  De  Montf. ;  Nerita.  a.  (right  lip  dentated,  Nerila, 
Lam.),  Peloronta  of  Oken ;  and  Clithon  of  De  Montf.  b.  (right  lip 
not  toothed),  Neritina,  Lam. ;  Vclatcs,  De  Montf. ;  Pileolus,  Sowerby  ; 
Scptaria. 

Family  5.  Oxystoma.    Genus,  Janthina. 

Sub-Class  II. — Paracephalophora  Monoica. 

Section  I.  Organs  of  Respiration,  and  Shell,  where  it  exists,  non- 
symmetrical. 

Order  1.  Pulmobranchiata. 

Family  1.  Limnacea.  Genera,  Limncea,  including  Radix  of  De 
Montfort  and  Omphiscola  of  Rafmesque;  Physa ;  Planorbis. 

Family  2.  Auriculacea  (Voluta,  pars,  Linn.).  Genera,  Pedipes, 
including  Tornatclla  and  Conovulus,  Lam.  ;  Auricula,  including 
Scarabus  of  De  Montf.,  Carychium  of  Mull.,  and  Phytia  of  Gray; 
Pyrimidella. 

Family  3.  Limacinca  (Helix,  Linn.,  terrestrial),  a.  (anterior  border 
of  the  mantle  elevated  into  a  roll — bourrelet — and  not  a  buckler ;  a 
shell).  Genera,  Succinea,  including  Amphibulimus,  Lam. ;  Bulimus, 
including  Bulimulus,  Leach  ;  Achatina,  including  Liguus  and  Poly- 
phemus of  De  Montf. ;  Clausilia  ;  Pupa,  including  Chondrus  of  Cuvier, 
Glbbus  of  De  Montf.,  Vertigo  of  Mull.,  and  Partula  of  De  Feruss. ; 
Tomogeres  (Anostoma,  Lam.) ;  Helix,  a.  (circumference  of  the  shell  con- 
stantly carinated  or  subcarinated  at  all  ages,  Carocolla,  Lam.),  including 
Iberus,  Caracolus,  Acavus,  and  Zonitcs  of  De  Montf.,  and  Helicella  of 
Lam.  6.  (anterior  border  of  the  mantle  enlarged  into  a  kind  of  buckler ; 
shell  null  or  nearly  membranous),  Helicolimax,  including  Helicarion  of 
De  Feruss. ;  Testacella ;  Parmacella ;  IAmacclla ;  Limax,  including 
Arion  of  De  Feruss. ;  Philomique  and  Eumele  oisRafin. ;  Onchidium, 
including  Veronicella  of  De  Blainv. 

Order  2.  Chismobranchiala. 
Genera,   Coriocella,  Sigaretus,    Cryptostoma,    Oxinbe,  Stomatella, 
Vdutina. 

Order  3.  Monopleurobranchiata. 

Family  1.  Subaplysiacea.  Genera,  Berlhella  ;  Plcurobranchus  ;  and 
Pleurobranchidium. 

Family  2.  Aplysiacea.  Genera,  Aplysia,  including  A cteon  of  Oken; 
Dolabclta  ;  Bursatella  ;  Notarchus  ;  and  Elysia. 

Family  3.  Patelloidea.  Genera,  Umbrella  (Acardo  of  Megerle) ; 
Siphonaria  ;  and  Tylodina. 

Family  4.  Akera.  Genera,  Bulla  (including  Aplustre  of  Schum., 
and  Atys  and  Scaphander  of  De  Montf.;  Belhrophus;  Bullcea  ; 
Lobaria  ;  Sormetus  ;  Gasteroptera  ;  and  Atlas. 

Section  II. 
Order  1.  Aporobranchiata. 
Family  1.  TJiecosomata.     Genera,  Hyalcea ;    Cleodora,  including 
Vaginella  of  Daudin  and  Styliola  of  Lesueur ;  Cymbulia,  including 
Argivora  of  Lesueur  ;  and  Pyrgo. 

Family  2.  Gymnosomata.  Genera,  Clio,  including  Cliodites,  Quoy 
and  Gaimard  ;  and  Pneumoderma. 

Family  3.  Psilosomata.    Genus,  Phylliroe. 

Order  2.  Polybranchiata. 
Family  1.  Tetracerata.    Genera,  Qlaucus ;  Zaniogerus ;  Tergipes; 
Carolina;  Eolida  ;  Dennatobranthus  ;  and  Placobranchits. 
Family  2.  Dicerata.    Genera,  Scyllcea  ;  Tritonia  ;  andTethys. 
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Order  3.  Cyclobranchiata. 
Genera,  Doris,  including  Polycera  of  Cuvier;  Onchidoris;  and 
Peronia. 

Order  4.  Inferobranchiata. 
Genera,  Phyllidia  and  Linyuella. 

*  Order  5.  Nucleobranchiala. 

Family  1.  Ncctopoda.  Genera,  Pterotrachea,  including  Firola, 
Firoloides,  and  SagiteUa  of  Lesueur;  and  Carinaria. 

Family  2.  Pteropoda.    Genera,  Atlanta,  Spiratella,  and  Argonauta. 
Sub-Class  III. — Paracephalophora  Hermaphrodita  (Patella,  Linn.). 
Section  I.  Organs  of  Respiration  and  Shell  symmetrical. 
Order  1.  Cirrhobranchiata. 
Genus,  Bentalium,  including  Eatale  of  Defrance. 

Order  2.  Cervicobranchiala. 
Family  1.  Retifera.    Genus  Patella,  including  Helcion  of  De  Montf. 
Family  2.  Branchifera.    Genera,  Fissurella  ;  Emarginula,  including 
Rimula  of  Defrance ;  and  Parmophorus. 

Section  II.  Organs  of  Respiration  and  Shell  non-symmetrical. 
Order  3.  Scutibranchiata. 
Family  1.  Otidea.     Genera,  Haliotis,  including  Padollus  of  De 
Montf.,  and  Stomatia  of  Lam. ;  and  Ancylus. 

Family  2.  Calyplracea.  Genera,  Crepidula  ;  Calyplrcea ;  Capulus  ; 
Hipponyx  ;  and  Notrema. 

Class  III.— Accphalophora. 
Order  1.  Palliobranchiala. 
Section  I.  Shell  symmetrical. 
Genera,  Lingula;  Terebratula,  including  Pen tamcrus,  Spvrifer,  and 
Productua,  Sow. ;    Strygocephalus,  Defr. ;    and   Magas ;    Thecidea ; 
Strophomena  ;  P  achy  tea  ;  Bianchora  ;  and  Podopsis. 

Section  II.  Shell  non-symmetrical,  irregular,  constantly  adherent. 
Genera,  Orbicula,  including  Biacina,  Lam.,  and  Crania. 

Order  2.  Rudiata. 
Genera,  Spherulitea  ;  Hippuritea  ;  Radiolites  ;  Birostrites,  including 
Iodamia  of  Defr. ;  and  Calccola. 

Order  3.  Lamcllibranchiata. 
Family  1.  Ostracea.    Genera,  Anomia  ;  Placuna ;  Harpax  ;  Ostrea; 
and  Gryphcea. 

Family  2.  Subostracea  (Ostrea,  Linn.).  Genera,  Ostrea;  Spondylus; 
Plicatula;  Hinnitea ;  Pecten,  including  Amusium  and  Pandora  of 
Megerle,  and  Neithea  of  Drouet ;  Pedum  ;  and  Lima. 

Family  3.  Margaritacea.  Genera,  Vulsella;  Malleus;  Perna ;  Cre- 
natula  ;  Inoceramus  ;  Catillus  ;  Pidvinitcs  ;  Gervillia  ;  and  Avicula, 
including  Margaritiphora  of  Megerle,  Margarita,  Leach,  Meleagrina, 
Lamarck. 

Family  4.  Mytilacca.  Genera,  Mytilus,  including  Modiola  and 
Lithodomus  (Lithophaga  of  Megerle) ;  Pinna. 

Family  5.  Polyodonta,  or  Arcacea  (Area,  Linn.).  Genera,  Area, 
including  Trisia  of  Oken,  and  Cucullcta  of  Lam. ;  Pectunculus  ;  and 
Nucula. 

Family  6.  Submytilacea.  a.  (Species  with  an  epidermis  and  nacreous  ; 
freshwater).  Genera,  Anodonta,  including  Berpolia,  Leach,  Lridina, 
Lam.,  Dipsas  of  Leach,  Alasmiaodonta  of  Say,  and  Cristaria  of 
Schum. ;  Unto,  including  Hyria  and  Caatalia  of  Lam.  b.  (Species 
without  an  evident  epidermis,  not  nacreous,  and  more  or  less  pecti- 
nated ;  marine).  Cardita,  including  Venericardia  and  Cypricardia  of 
Lamarck. 

Family  7.  Chamacea.  a.  (Shell  irregular). — Genera,  Chama,  including 
Chamoatrea  of  De  Roissy ;  Biceras ;  Etheria.  b.  (Shell  regular). 
Tridacna,  including  Hippopus,  Jsocardia;  Trigonia,  including  Opia 
of  Defrance. 

Family  8.  Conchacea. 

Section  1.  Regular  Conchacea,  with  lateral  distant  teeth.  Genera, 
Cardium,  including  Hemicardium, ;  Bonax,  including  Capsa,  Lam.  ; 
Tellina,  including  Tcllinides,  Lam. ;  Lucina,  including  Loripea  of  Poli, 
Amphideama  of  Lam.,  Fimbria  of  Megerle,  Corbia  of  Cuvier ;  Cyclaa, 
including  Cornea,  Corbicula,  and  Pisum  of  Megerle,  Cyrena  and 
Galathcea  of  Lam.  ;  Cyprina ;  Mactra ;  and  Erycina. 

Section  2.  Regular  Conchacea,  without  lateral  distant  teeth ;  Cras- 
satella ;  Venus,  including  Arthemis  of  Poli,  Venus,  Cylhercea,  and 
Craasina  of  Lam.  (Astarte  of  Sowerby,  Nicania,  Leach),  Triquetra  of 
De  Blainville,  and  Macoma  of  Leach. 

Section  3.  Irregular  Conchacea  ;  Venerupia,  including  Rupellaria  of 
Fl.  de  Bell.,  and  Petricola  of  Lam. ;  Coralliophaga ;  Clotho ;  and 
Ungulina. 

Family  9.  Pyloridea. 

Section  1.  Ligament  internal.  Genera  :  a.  Corbula ;  Sphxna ; 
Osteodesma,  including  Rupicola  of  Fl.  de  Bell.;  Thracia ;  Heraicy- 
clostoma;  and  An  a  tin  a.  b.  Mya,  including  Erodona  of  Daudin ; 
Lutricola,  including  Ligula  of  Leach,  and  Lutraria  of  Lamarck. 

Section  2.  Ligament  external  and  convex. — Psammocola,  including 


Psammobia  and  Psammotea  of  Lam. ;  Soletellina ;  Sanguinolaria  ; 
Solecurtua  ;  Solen;  Solemycu  ;  Glycimera,  including  Myoconcha  ( ? ),  Pano- 
pcea,  Saxicava,  Byssomya,  Rhomboides  ;  Hiatella,  including  Biapholius 
of  Leach  ;  Gastrochtena  ;  Clavagella  ;  and  Aspergillum. 

Family  10.  Adesmacea.  Genera,  Pholas,  including  Martesia  of 
Leach ;  Teredina  ;  Teredo  ;  Fistulana  ;  and  Septaria. 

Order  4.  Heterobranchiata. 
Family  1.    Ascidiacea  (Ascidia,  Linn.). 

Tribe  1.    Simple  Ascidians.  Genera,  Aacidia;  Bipapillaria;  Fodia. 

Tribe  2.  Aggregated  Ascidians.  Genera,  Pyura;  Biatoma,  including 
Sigellina  of  Savig. ;  Botryllus,  including  Biazoma  and  Polyclina  of 
Savig.,  and  Polycyclua  and  Botryllua  of  Lam. ;  Synoicum,  including 
Enocelium,  Bidermum,  and  Aplidium  of  Savig.,  and  Pulmonella  of 
Lam. 

Family  2.  Scdpacca. 

Tribe  1.  Simple  Salpians.     Genus,  Salpa,  including  the  genera 
Monophore  and  Timorienne  of  Quoy  and  Gaimard. 
Tribe  2.    Aggregated  Salpians.    Genus  Pyrosoma. 

Sub-Type  Malentozoaria. 
Class  I. — Nematopoda. 
Family  1.   Lepadicea.    Genera,  Lepas  ;  Gymnolepaa,  including  Otion 
and  Cincras  of  Loach  ;  Pcntalepaa,  including  Penlalasmis  and  Pollicipea 
of  Leach  ;  Polylepaa,  including  Scalpellum  of  Leach  ;  and  Litholepaa. 
Family  2.     Balanldea  (Balanua,  Brug.). 

a.  Operculum  articulated,  and  more  or  less  vertical.  Genera, 
Balanus,  including  Acasta  of  Leach;  Ochthosia  ;  Conia,  including 
Asemus  of  Ranzani ;    Creusia,  including  Pyrgonia  of  Savig. ;  and 

Clithalamus. 

b.  Operculum  not  articulated,  and  more  or  less  horizontal.  Genus, 
Coronula,  including  the  genera  Chelodobia  of  Leach,  Cetopira  and 
Biadema  of  Ranzani,  and  Tubicinella  of  Lam. 

Class  II. — Polyplaxiphora.    (Chiton,  Linn.) 
Genus,  Chiton,  including  the  genera  Chitonellus  of  Lam.,  and  Chito- 
nellua  of  De  Blainv. 

Our  limits  will  not  allow  us  to  do  more  than  refer  to  the  systems 
of  Schumacher,  Latreille,  and  Rang,  though  they  will,  the  latter 
especially — which  is  in  many  respects  a  happy  combination  of  the 
systems  of  Cuvier,  Lamarck,  and  De  Blainville,  with  some  alterations 
— well  repay  the  student  for  their  perusal. 

The  recent  publication  of  the  work  of  Professor  Edward  Forbes 
and  Mr.  Sylvanus  Hanley  on  the  '  British  Mollusca,'  enables  us  to  give 
the  classification  adopted  in  that  work,  and  also  the  names  of  the 
British  genera  of  Molluaca  : — 

ACEPHALA  TUNICATA. 

BoTRYLLiDiE,  or  True  Compound  Ascidians.  —  Aplidium.  Sid- 
7tyum.  Polyclinum.  Amouroucium.  Leptoclinum.  Biatoma.  Botryllus. 
Botrylloides. 

ClavelihiDjE,  or  Social  Ascidians. — Clavelina.  Perophora.  Syn- 
tethys. 

Ascidiad^:.— Ascidia.    Molgula.  Cynthia. 
Pelonaiad.e. — Pelonaia. 
Salpice. — Salpa.    A  ppendicularia. 

ACEPHALA  LAMELLIBRANCHIATA. 

Pholadid^e. — Teredo.    Xylophaga.    Pholas.  Pholadidea. 

Gastroch^nid^:. — Gastrochcena.    Saxicava.    Petricola.  Venerupis. 

Myad>e. — Mya.  Panopuia. 

CoRBULiDiE. — Corbula.    Necera.  Poromya. 

Pandorid2E. — Pandora.  Lyonaia. 

Anatinidje. — Thracia.  Cochlodeama. 

SoLENiDiE. — Solen. 

Solecdrtid^e. — Ceratiaolen.  Solccwtus. 

Tellinidje. — Psammobia.  Biodonta.  Tellina.  Syndosmya.  Scrobi- 
cularia. 

DoNACnxs. — Bonax.  Enilia. 
Mactridjb. — Mactra.  Lutraria. 

Veneris. — Tapes.    Cytherea.    Venua.    Artemis.  Lwcinopais. 
Cyprinid.e. — Cyprina.    Circe.    Aatarte.  Isocardia. 
Cardiad^e.— Cardium. 
LuciNiDiE. — Lucina.  Biplodonta. 

Kelliad.e. — Moulacuta.  Turtonia.  Kellia.  Lepton.  Galeomma. 
CYCLADID.E.' — Cyclaa.  Pisidium. 
Unionid.e. —  Unio.  Anodonta. 

Mytilid.e. — Breissena.    Mytilus.    Modiola,  Crenella. 
Arcad-E. — Nucula.    Leda.    Area.  Pectunculus. 
AvicDXACEiE. — Avicula.  Pinna. 
Ostreadjs. — Lima.    Pecten.    Ostrea.  Anomia. 

Acephala  Palliobranchiata,  or  Brachiopoda, 
Terebratulid.e. — Hypothyfis.    Terebratula.  Argiope. 
CraniaDjE. — Crania. 

LAMELLIBRANCHIATA. 

Pteropoda. — Hyalea.  Spiralis. 
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GASTEROPODA  Prosobbanciiiata. 
ChitonidjE. — Chiton. 

PatklliDjE. — Patella.    Acmcea.    Pilidium.  Propilidiwm. 

Dentaliad^s. — Dmtalizm, 

Calyptr.*id.e. — Pilcopsis.  Calyplrosa. 

Fissurellidje. — Fissurdla.    Punclurella.  Emaigiaula, 

Haliotidte. — Ha'.iotis. 

Trociiid.e. —  Trochus.    Phasianella.    Adeorbis.  Scissurclla. 
JantiiiniDjE. — Janthina. 
N  E  R  it  i  dje. — Nerilina. 

Paludi.nid.e. — Paludina.  Bithinia.  Valvala. 
Littorinid.e. — Littorina.   Lacuna.  Assiminca.   Rissoa.  Jcffrcysia. 
Skcnea. 

Turritellid.e. — -Turritdla.  Coicum. 
Cerithiad.e. — Aporrhais.  Ccrithium. 
Scalariadje. — Scalaria. 

Pyramidellidjs. — Aclis.  StyUfer.  Eulima.  Chemnitzia.  Odos- 
tomia.    Eulimella.    Truncatdla.  Utina. 

Naticidje. — Natica. 

Velutinid.e. —  Vclutina.  Lamcllaria. 

Cancellariad.e. — Trichotropis.  Cerithiopsis. 

MuRiom^i. — Mwrcx.  Lachesis.  Purpura.  Nassa.  Buccinum. 
Fusus.  Trophon. 

Conid-E. — M angelia. 

Cypkjea*xe. — Qypraa.    Ovula.  Marginella. 

Gasteropoda  Opisthobranciiiata. 
Bullidjs. — Cylichna.    Amphisphyra.     Tornatdla.    Akcra.  Bulla. 
Scaphander.  PUiline. 
Aplysiad.e. — Aplysia. 
Pleurobranchid.e. — Pkurobranchus. 

Doridid.e. — Doris.  Goniodoris.  1'riopa.  AZgirus.  Thccacera. 
Polyce.ra.    Idalia.  Ancula. 

Tritoniad^e. — Tntonia.  Scyllma. 

Eomdid-e. — Lomanotus.  Dendronotus.  Dolo.  Oilhona.  Eolis. 
Embltlonia.  Proctonotus.  Antiopa.  Ilermcea.  Aldcria.  Runcina. 
Lima2>onlia.    Acteonia.  Cenia. 

Gasteropoda  Pulhonifera. 
OnciudiaD/E. — Onchidium. 
Limacid.e. — Avion.    Geomalacus.  Limax. 
Testacellid.e. — Testacella. 

Hei.icid.e.—  Vitrina.  Zonites.  Helix.  Bulimus.  Pupa.  Balea. 
Clausilia.    Zua.    Azeca.    Achatina.  Succinea. 

Limnjjad.e. — PJiysa.    Planorbis.    Limnxus.  Ancylus. 
Auricuud-e. —  Conovulus.  Carychium. 
Cyclosto.mid.e.  —Cyclostoma.    A  cine. 

Cephalopoda  Dibranchiata. 
Octopodid.e. — Octopus.  Elcdone. 
Teuthid.e. — Sepiola.    Rossia.    Loligo.  Ommaslrephcs. 
Sepiad.e. — Sepia. 

The  organisation  of  the  animals  above  treated  of  will  be  found  under 
the  titles  Cephalopoda,  Conchifera,  Gasteropoda,  Mollusca,  and 
many  of  the  families  and  genera. 

MALACONE,  a  variety  of  Zircon. 

MALACOPTERY'GII,  according  to  Cuvier,  the  second  great 
division,  or  order,  of  Osseous  Fishes,  the  species  of  which  are  distin- 
guished by  all  the  rays  of  the  fins  being  soft  and  cartilaginous; 
exhibiting  minute  articulations  and  often  divided  into  small  fibres  at 
their 'extremities.  It  frequently  happens  however  that  the  anterior 
ray  of  the  dorsal  or  of  the  pectoral  fins  is  hard  and  bony,  a  character 
observable  in  nearly  all  the  species  of  the  Siluridce,  and  in  many 
belonging  to  other  families. 

The  greater  portion  of  the  fishes  of  this  order  have  the  scales- 
formed  of  simple  lamina;  and  with  smooth  margins  ;  in  this  respect 
differing  from  the  species  of  the  Percidoz,  Scitenida;,  &c,  in  which  the 
edges  of  the  scales  are  pectinated  or  serrated.  The  Pleuronectidm,  or 
Fiat-Fishes,  however  present  the  latter  structure  of  scale ;  and  yet, 
according  to  Cuvier,  are  placed  in  the  Malacopterygii.  M.  Agassiz,  on 
this  account  removes  this  group  to  another  section,  and  he  also  arranges 
the  Siluridce  in  another  group,  owing  to  the  structure  of  their  scales. 

[SlLUIUDiE  1 

The  Malacopterygii  are  divided  into  three  sections.  First,  the 
Abdominales,  in  which  the  ventral  fins  are  situated  on  the  abdomen, 
far  behind  the  pectorals.  In  the  second  section  (Subbrachiales)  the 
ventral  fins  are  situated  immediately  beneath  the  pectorals,  and  the 
pelvis  is  suspended  to  the  boues  of  the  shoulder.  In  the  third  section 
(Apodes)  the  ventrals  are  wanting. 

The  section  Abdominales  contains  the  following  families: — 1.  Cypri- 
nida,  or  fishes  allied  to  the  Carp,  such  as  Barbel,  Gudgeon,  Tench, 
Bream,  Hoach,  &c.  [Cyprinid.e.]  2.  Esocido;,  of  which  the  Common 
Pike  may  be  regarded  as  the  type.  [Esox.]  3.  Siluridce,  a  family 
of  which  there  are  no  representatives  in  this  country,  at  least  not  well 
authenticated.  [Siluridce.]  4.  Salmonida,  or  fishes  of  the  Salmon 
Tribe.  [Salmonid^e.]  5.  Clupeida,  of  which  we  have  familiar  exam- 
ples in  the  Herring,  Sprat,  Whitebait,  Pilchard,  Shad,  &c.  [Clufeidjj.] 


Tho  section  Sulibrachiales  contains  the  families  G<ulvl<r,  (Cod-Fuih, 
Haddock,  Whiting,  Ling,  &c.)  [Gadii^:J;  the  Pleuronectidm,  or  Flut- 
Fishcs,  such  as  tho  Flounder,  Halibut,  Sole,  &c.  [Plkuuo.ne<.tid.kJ  ;  the 
Discoboli,  of  which  family  tho  common  Lump-Fish  will  furnish  an 
example  [  Discoboli]  ;  and,  finally,  tho  Echentididte,  containing  tho 
species  of  Rcmora.  [Eciik.vkis.J 

Tho  third  section  (Apodes)  contains  tho  Eels,  Lance-Fishes,  4c. 

MALACORH  YNCI1  US.  [Ducks.] 

MAIjACO'STRACA  (MoAaKi^fTT^aKa),  a  term  employed  by  Aristotle 
to  designated  tho  Crustacea  generally,  but  confined  by  Dr.  Leach 
in  his  arrangement  to  the  second  order  of  tho  class. 

The  Malacoslraca  of  Leach  are  divided  into  three  tribes  :  — 

1.  Bracliyuri,  including  tho  families  Canceridm  and  (JxyrUyncidnt. 

2.  Macrouri,  including  the  families  Paguridw,  Palinuridw,  Aetacida:, 
and  Squillidic. 

3.  Gasteruri,  including  tho  families  Gnathidtn,  Gammaridw,  Coro- 
phiidce,  Cayrdlido?,  and  Apseudhda:  [Crustacea.] 

MALACU'TA,  Schumacher's  name  for  a  genus  of  Cirrhipeds,  Qtitn 
of  Leach.  [Cirripedia.] 

MALACOZOA.  [Malacology.] 

MA'LAXIS,  a  genus  of  Plants  belonging  to  the  natural  order 
Orcludaceie,  and  to  the  tribe  Malaxidcu!.  It  has  a  patent  perianth, 
tho  lip  posterior,  erect,  entire,  similar  to  the  petals  and  smaller  than 
the  sepals  ;  the  spur  absent;  the  stigma  rhoniboidal ;  the  rostellum 
short,  entire,  acute ;  the  anthers  terminal,  continuous  with  tho  short 
column,  out  of  the  apex  of  which  it  appears  as  if  it  were  excavated 
with  two  imperfect  cells  ;  the  pollen-masses  connected  at  their  apex  ; 
the  germen  upon  a  twisted  stalk. 

Of  this  genus  there  is  one  British  representative,  M.  paludosa.  It 
is  a  small  plant,  with  a  stem  from  ono  to  four  inches  in  height.  The 
leaves  are  remarkable  for  being  fringed  at  the  end  with  bulbous 
gemma?  or  leaf-buds.  It  is  a  native  of  spongy  bogs,  where  it  grows 
upon  the  moss,  in  the  character  of  an  epiphyte,  and  not  amongit  it 
as  other  bog-plants. 

MALDANIDiE,  or  Maldunians,  the  second  family  of  Sedentary 
Annelids  in  Lamarck's  system,  including  Clymene  and  Dentalium, 
which  last  is  not  an  Annelid,  according  to  the  latest  and  best  autho- 
rities, but  a  Mollusc.  [Dentalium.]  Savigny  established  the  family. 

MALE  FERN.  [Aspidium.] 

MALENTOZOA'RIA,  Articulated  Mollusca,  the  second  sub-type  in 
the  system  of  M.  De  Blainville.  [Malacology.] 

MALESHERBIA'CE^E,  Crownworls,  a  natural  order  of  Polypetalous 
Exogenous  Plants,  with  a  tubular  inflated  inferior  calyx,  within  the 
throat  of  which  are  inserted  five  petals,  five  or  ten  stamens,  and  a 
short  rim  or  crown  of  the  same  nature  as  that  of  Passifloracew,  but 
more  rudimentary.  The  ovary  is  stipitate,  superior,  1-celled,  with 
parietal  or  free  placentation.  The  order  is  therefore  nearly  allied  to 
Passijioracea',  from  which  however  it  differs  in  habit.  The  species 
are  in  many  cases  remarkable  for  the  beauty  of  their  yellow  or  blue 
flowers,  and  have  been  cultivated  in  this  country,  their  seeds  having 
been  brought  from  Chili.  They  are  however  seldom  seen,  and  are  of 
no  known  use. 

MALLARD.  [Ducks.] 

MALLEA'CEA,  or  MA'LLEID^E,  a  family  of  Monomyarian  Con- 
chifera  according  to  the  system  of  Lamarck,  most  of  the  genera  of 
which  are  to  be  found  in  the  family  Margaritacea  of  De  Blainville. 
They  belong  to  the  Ostracca  of  Cuvier,  and  the  Oxygones  of  Latreille. 
Lamarck  makes  the  family  consist  of  five  genera  only — Crenatida, 
Perna,  Malleus,  Avicula,  and  Meleagrina.  It  has  the  following 
characters : — 

Animal,  with  the  mantle  non-adherent,  entirely  open  in  its  whole 
circumference,  without  tube  or  particular  opening,  prolonged  into 
irregular  lobes,  especially  backwards ;  foot  caualiculated,  and  almost 
always  furnished  with  a  byssus. 

Shell  black  or  horn-colour,  inequivalve,  inequilateral,  very  irregular ; 
hinge  without  teeth ;  marginal  ligament  sublinear,  simple,  or  inter- 
rupted by  crenulations ;  muscular  impression  subcentral,  fixed  generally 
by  a  byssus  furnished  by  the  animal. 

M.  Rang  places  the  fossil  genus  Posidonia  at  the  head  of  the  family, 
so  that  the  position  of  that  genus  is  approximated  to  Lima,  which  is 
arranged  as  the  last  of  the  Pectinida: 

Posidonia  (Broun). — Animal  unknowD.  Shell  very  delicate,  nearly 
membranous,  equivalve,  inequilateral,  oblique,  rounded,  not  gaping  (?) ; 
cardinal  border  straight,  a  little  prolonged  on  each  side,  so  as  to  be 
auriculated  ;  hinge  toothless  ;  no  pit  for  the  ligaments ;  nor  passage 
for  a  byssus. 

M.  Rang  remarks  that  this  genus  had  been  established  in  1S29 
for  impressions  sufficiently  common  in  the  schists  of  Dillemburg, 
and  which  some  naturalists  had  been  tempted  to  refer  to  rudi- 
mentary shells  of  Aplysia  or  Pleurobranchus.  M.  Rang  agrees  with 
M.  Bronn  in  opinion  that  these  are  the  impressions  of  bivalve  shells, 
and  assigns  to  Posidonia  the  position  above  stated.  M.  Deshayes 
however,  in  the  last  edition  of  Lamarck  (1836),  does  not  mention  the 
genus  among  the  Malleacea. 

Vulsella  (Lam.). — Animal  elongated,  compressed  ;  mantle  very  much 
prolonged  backwards,  and  bordered  with  two  rows  of  papillary 
tubercles  which  are  very  close  set ;  foot  small,  canaliculated,  without 
a  byssus ;  mouth  large  ;  labial  appendages  very  much  developed  and 
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Fosidonia.    From  specimens  in  Irish  limestone. 


triangular;  branchiae  narrow,  very  long,  and  united  nearly  throughout 
their  extent. 

Shell  subcorneous,  delicate,  elongated,  flattened,  irregular,  inequi- 
lateral, subequivalve,  the  umbones  nearly  anterior,  distant,  and  a  little 
recurved ;  hinge  toothless,  and  offering  simply  on  each  valve  a  project- 
ing callosity  comprehending  a  pit  for  the  insertion  of  the  ligament; 
muscular  impression  subcentral. 

The  species  are  found  in  the  seas  of  warm  climates,  where  the 
species,  none  of  which  aro  furnished  with  a  byssus,  are  found  in 
Alcyonia,  Sponges,  &c. 

V.  lingulata  may  be  taken  as  an  example.  It  is  found  in  the  East 
Indian  Ocean. 


Vulsella  lingulata. 

a,  Valves  closed ;  b,  inside  view  of  valve,  show  ing  the  hinge  and  muscular 
.repression. 

Crenatula  (Lam.) — Animal  not  known,  but  very  probably  bearing  a 
close  relation  to  that  of  Pcrna.  Shell  foliated,  flattened,  subequivalve, 
inequilateral,  irregular,  a  little  gaping  behind,  but  without  any  aperture 
for  a  byssus ;  hiuge  linear,  marginal,  marked  with  serial  crenulations, 
which  are  callous  and  hollowed  into  rounded  pits  for  the  reception  of 
the  divisions  of  the  ligament ;  muscular  impression  subcentral. 

The  species  inhabit  the  seas  of  warm  climates,  principally  those  of 
the  East  Indies  and  Australia,  as  far  as  is  yet  known.  The  species, 
which  are  not  numerous,  are  not  fixed  by  their  valves  nor  by  a  byssus, 
but,  like  the  Vulsella',  are  found  in  submarine  bodies,  such  as 
sponges,  &c. 

C.  avictiloides  is  an  example.  It  is  found  in  the  seas  of  America, 
especially  those  of  the  south. 


Orenatula  aviculoides. 


Pcrna  (Brag.). — Animal  compressed ;  mantle  very  much  prolonged 
backwards,  and  fringed  at  its  lower  border ;  foot  very  small,  with  a 
byssus.  Shell  corneous  or  black,  lamellar,  very  much  flattened,  sub- 
equivalve .inequilateral,  very  irregular,  gaping  in  front  for  the  passage 
of  the  byssus ;  hinge  straight,  marginal,  having  on  each  side  a  row  of 
small  parallel  furrows,  which  are  transverse,  not  intrant,  and  in  which 
the  divisieus  of  the  ligament  are  inserted ;  muscular  impression 
subcentral. 


The  species  are  found  in  the  seas  of  warm  climates,  more  particularly 
those  of  the  East  Indies,  though  some  species  are  found  westward,  as 
at  the  Antilles,  Cape  Verd,  and  the  Azores.  The  species  are  moored 
to  the  rocks  and  mangrove-trees  by  means  of  their  byssus,  and  have 
been  found  at  depths  ranging  from  the  surface  to  ten  fathoms. 

P.  Isognomum  is  an  example.    It  is  found  in  the  East  Indian  Ocean. 


Ferna  Isognomum. 

a,  Valves  closed,  showing  the  hyssus  ;  J,  inside  view  of  valve,  showing  hinge 
and  muscular  impression. 

The  number  of  recent  Pernce  given  by  M.  Deshayes,  in  his  '  Tables,' 
amounts  to  ten  recent  and  four  fossil  (tertiary).  In  the  last  edition 
of  Lamarck,  the  same  recent  number  is  stated,  but  the  fossil  species 
amount  to  six.  Protessor  Phillips  notes  one  (P.  quadrata,  not  men- 
tioned by  Lamarck  or  Deshayes)  in  the  Coralline  Oolite  (Malton),  and 
also  in  the  Bath  Oolite.  He  also  notices  a  Perna  in  the  Oxford  Clay. 
('  Geology  of  Yorkshire.')  The  genus  is  recorded  in  the  Inferior 
Oolite,  and  in  the  Coral  Rag,  by  Mr.  Lonsdale  (Oolitic  District  of 
Bath,  in  '  Geol,  Trans.'),  and  by  Dr.  Fitton,  in  the  Lower  Qreensand 
and  the  Blackdown  Sands. 

Malleus  (Lam). — Animal  considerably  compressed;  mantle  prolonged 
backwards,  and  fringed  with  very  small  tentacular  appendages ;  foot 
very  distinct,  canaliculated,  and  furnishing  a  byssus;  buccal  appendages 
spherico-triangular ;  branchiae  short  and  semicircular.  Shell  foliated, 
•black  or  corneous,  subnacreous,  subequivalve,  inequilateral,  very 
irregular,  often  auriculated,  and  presenting  a  hammer  or  T  shape ; 
umbones  not  distant ;  an  oblique  notch  in  front  for  the  passage  of  a 
byssus ;  hinge  linear,  very  long,  toothless ;  with  a  conical  oblique  pit, 
partially  external,  for  the  reception  of  the  ligament,  which  is  triangular 
and  subexternal ;  muscular  impression  of  considerable  size  and 
subcentral. 

The  species  inhabit  the  East  and  West  Indies  (Guadaloupe  and 
Martinique)  and  Australasia.  They  are  found  at  depths  ranging  from 
the  surface  to  seven  fathoms.  M.  Rang  speaks  of  the  species  from 
Guadaloupe  and  Martinique  as  having  occurred  at  great  depths.  The 
species,  which  are  not  numerous,  are  moored  by  their  byssus  to 
submarine  rocks,  &c.  They  are  very  variable,  and  indeed  M.  Deshayes 
observes  that  he  never  saw  any  two  individuals  of  a  species  alike.  Age 
makes  a  considerable  change  in  the  shape  of  the  shells,  especially  in 
the  auricles. 

M.  De  Blainville  divides  the  genus  into  three  sections  : — 1,  consisting 
of  species  scarcely  auriculated  (31.  vulsellalus) ;  2,  consisting  of 
uniauriculated  species  (M.  normalis) ;  and  3,  consisting  of  biauriculated 
species  (M.  vulgaris).  M.  Deshayes  thinks  that  the  greater  part  of 
the  individuals  occurring  in  collections  under  the  name  of  M.  vulsel- 
lalus may  be  the  young  of  the  variety  of  M.  vulgaris  with  short  ears, 
and  he  considers  M.  vulseUatus  and  M.  anatinus  as  identical 
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M.  vulgaris  is  the  most  common  species,  and  wo  subjoin  an  illustra- 
tion as  an  example.    It  is  found  in  the  East  Indian  and  South  seas. 


a,  Valves  closed,  showing  the  hyssus ;  b,  inside  view  of  valve,  showing  the 
tinge  and  muscular  impression. 

Genillia  (Fossil  only).  [Gerviixia.] 

Tnoceramus  (Parkinson). — (Fossil  only).  Though  some  malacologists 
consider  Inoceramus  and  Catillus  to  be  identical,  M.  De  Blainville, 
M.  Rang,  and  M.  Deshayes  consider  them  as  distinct  species,  and  as 
belonging  to  this  family.  M.  Desbayes  gives  the  following  description 
of  Inoceramus: — 

Shell  gryphoid,  inequivalve,  irregular,  subequilateral,  with  a 
lamellar  shell,  pointed  anteriorly,  and  enlarged  at  its  base ;  umbones 
opposed,  pointed,  and  strongly  recurved ;  hinge  short,  straight,  narrow, 
and  forming  a  right  angle  with  the  longitudinal  axis,  with  a  series  of 
crenulations  gradually  smaller  for  the  reception  of  a  multiple  ligament. 
Muscular  impression  unknown.    The  species  are  of  moderate  size. 


Inoceramus  sulcatus,  natural  size.    From  the  Folkestone  Blue  Marl. 
The  smaller  specimen  shows  the  hinge  of  one  valve,  the  other  valve  being 
a  cast. 

Dr.  Mantell  records  several  species  in  the  Chalk,  two  in  the  Chalk- 
Mail,  two  in  the  Gault  or  Folkestone  Marl,  and  one  (from  Martin)  in 
the.  Shanklin  Sand  (Lower  Greeusand).  ('  Organ.  Remains  of  Sussex,' 
'  Geol.  Trans.,'  1829.)  Some  of  the  species  in  the  Chalk — /.  Brongniarti. 
I.  Lamarckii,  and  /.  Mytiloides — are  Catilli.  Professor  Phillips  records 
three  (one  a  Catillus)  in  the  White  Chalk,  one  in  the  Red  Chalk,  and 
one  in  the  Lias.  ('  Geology  of  Yorkshire.')  Mr.  Lonsdale  notices  two 
in  the  Lower  Chalk  (Oolitic  District  of  Bath).  Dr.  Fitton  records  six 
named  species  and  one  undetermined  from  the  Upper  Greensand, 
Gault,  and  Lower  Greensand.  ('  Strata  between  the  Chalk  and  Oxford 
Oolite,'  in  '  Geol.  Trans.,'  1 836.)  In  Tennaut's  '  List  of  British  Fossils' 
17  species  are  recorded  as  present  in  the  Cretaceous  Group.  Woodward, 
in  his  'Treatise,'  says  there  are  40  species. 

Catillus (Brongn.). — (Fossil only).  M.  Deshayes  thus  defines  Catillus: 
— Shell  sometimes  flattened,  elongated,  or  suborbicular,  sometimes 
convex,  cordiform,  subequivalve,  inequilateral,  with  umbones  more 
or  less  projecting.  Hinge  straight,  a  little  oblique  or  perpendicular 
to  the  longitudinal  axis,  its  border  furnished  with  a  row  of  small 


cavities  which  are  very  short  and  gradually  increasing ;  structure  of 
shell  fibrous;  muscular  impression  unknown. 

M.  Deshayes  observes  that  among  the  genera  proponed  by  Mr.  Soworhy 
in  his  '  Mineral  Conchology,'  there  is  one  to  which  he  has  given  the 
name  of  I'achymya.  This  genus  appears  to  M.  Deshayes  to  possess  all 
the  external  characters  of  Catillus,  and  he  states  that  he  has  been  bd 
to  remark  tho  approximation  of  that  genus  to  Catillus  by  studying  a 
fine  specimen  in  tho  collection  of  M.  Duchastel.  M.  Deshayes  proceeds 
to  observe  that  M.  Brongniart  has  established  a  genus  under  tho 
name  of  Mytiloides  for  those  Catilli  which  are  very  much  elongated, 
and  that  consequently  tho  genus  Mytiloides  cannot  be  retained.  The 
genus  Catillus  then,  as  reformed  by  M.  Deshayes,  will  consist  of  the 
genera  Pacltymija,  Mytiloides,  and  Catillus.  Some  of  the  Catilli  are  of 
enormous  size,  and  are  mentioned  as  being  many  feet  in  length. 
M.  Deshayes  thinks  that  the  animals  of  Inoceramus  and  Catillus  both 
wanted  a  byssus. 

C.  Cuvieri,  may  be  taken  as  an  example.  It  is  found  in  the  Whito 
Chalk  in  England  and  France. 


Catillus  Cuvieri.  a,  the  hinge. 


Pulvinitcs  (Defrance). — (Fossil  only).  Animal  unknown.  Shell 
delicate,  rounded,  equivalve,  subequilateral,  with  the  umbones  inclined 
a  little  forwards ;  hinge  composed  of  eight  or  ten  divergent  teeth, 
forming  so  many  pits. 


Puhinites  Adatuonii.    Inside  view  of  valve. 


The  genus  Avicula,  which  is  placed  by  Lamarck  among  his  Malle- 
acea,  but  is  arranged  by  M.  De  Blainville,  with  many  of  the  genera 
above  described,  under  his  family  Margaritacea,  is  separated  by  M. 
Rang  into  a  family  which  immediately  succeeds  the  Malleida  under 
the  name  of  Avicules,  containing  the  sub-genera  Avicula  (properly  so 
called)  and  Melcagnna.  [Avicula.] 

The  following  is  M.  Deshayes'  description  of  the  genus : — Animal 
oval,  flattened,  having  the  lobes  of  the  mantle  separated  throughout 
their  length,  thickened,  and  friuged  on  the  edges  ;  body  very  small, 
having  on  each  side  a  pair  of  large  branchiae,  nearly  equal ;  mouth 
ova],  rather  large,  with  foliaceous  lips,  and  with  a  pair  of  labial  palps 
on  each  side,  which  are  large  and  obliquely  truncated  ;  foot  conical, 
vermiform,  rather  long,  with  a  rather  large  byssus  composed  of  stout 
filaments,  united  in  some  species  at  its  base. 

There  are  about  25  recent  species  known,  and  300  fossil  species. 

M.  Deshayes,  in  his  '  Tables,'  states  the  number  of  recent  Avicula 
(including  Meleagrina)  at  30,  and  gives  5  as  the  number  of  fossil 
(tertiary).    In  the  last  edition  of  Lamarck  he  makes  the  number  of 


f>39 


MALLEUS. 


MALVA. 


MO 


recent  Aviculce  21,  and  the  number  of  fossil  species  6.  (Paris,  Grignon, 
Senlis,  &c. ;  Chaumont,  Paris  Basin,  Maastricht,  and  Cypli ;  the  Corn- 
brash  in  England  and  France,  the  Middle  and  Upper  Oolite  in  England 
and  France,  and  the  Muschelkalk  in  Germany,  Lorraine,  and  Toulon.) 
The  Meleagrince  are  two  in  number,  both  recent.  Dr.  Mantell  men- 
tions species  in  the  Chalk  Marl.  ('  Organic  Remains  of  Sussex.') 
Professor  Phillips  records  species  in  the  Coralline  Oolite  and  Calcareous 
Grit,  in  the  Oxford  Clay,  Kelloways  Rock,  Bath  Oolite,  Inferior  Oolite, 
and  MarUtone.  ('  Geology  of  Yorkshire.')  Mr.  Lonsdale  notices  species 
in  the  Lias,  Inferior  Oolite,  Fuller's  Earth,  Bradford  Clay,  Cornbrash, 
and  Kelloway  Rock.  ('  Oolitic  District  of  Hath.')  Professor  Sedgwick 
and  Sir  R.  Murchison  mention  the  genus  among  the  Gosau  Fossils. 
('  Geological  Transactions.')  Dr.  Fitton  records  species  in  the  Upper 
Greensand,  the  Gault,  the  Lower  Greensand,  and  the  Portland  Sand. 
('  Strata  between  the  Chalk  and  Oxford  Oolite,'  '  Geological  Trans- 
actions.') Sir  R.  Murchison  figures  species  from  the  Old  Red-Sand- 
stone (middle  and  lower  beds  only),  from  the  Upper  Ludlow  Rock, 
the  Amestry  Limestone,  the  Lower  Ludlow  Rock,  the  Wenlock 
Limestone,  and  the  Caradoc  Sandstone. 

M.  Deshayes  also  concurs  in  merging  the  genus  Meleagrina  in  that 
of  Avicula,  which,  according  to  M.  Deshayes's  reformation  of  the 
genus,  will  contain  also  the  fossil  genus  Monotis  of  Bronn. 

Vulsella.— M.  Deshayes,  in  his  '  Tables'  (Lyell),  gives  the  number  of 
recent  species  as  5  .and  1  fossil  (tertiary).  In  the  last  edition  of 
Lamarck  he  makes  the  recent  species  6,  with  no  addition  to  the  fossil 
species.  (Grignon,  Lamarck ;  Paris,  Deshayes.)  Woodward,  in  his 
'  Treatise,'  gives  4  as  the  number  of  fossil  species  from  the  Upper 
Chalk. 

MALLEUS.  [Eau.] 

MALLOW.  [Malva.] 

MALLOW,  MARSH.  [Althj?a.] 

MALLOW-WORTS.  [Malvace*.] 

MALOPE,  a  genus  of  Plants  belonging  to  the  natural  order  Mal- 
vaceae, consisting  of  two  species,  one  of  which  is  commonly  cultivated 
as  a  favourite  hardy  annual.  This  plant,  Malope  malacoides,  is  com- 
mon in  Barbary,  where  it  is  found  among  stones  and  rocks,  which  it 
ornaments  with  its  large  crimson  flowers ;  it  is  also  met  with  in 
Sardinia  and  other  parts  of  the  south  of  Europe.  The  genus  differs 
from  Malva  in  having  its  carpels  distinct,  and  heaped  irregularly  over 
a  central  receptacle,  instead  of  being  placed  in  a  whorl  and  consoli- 
dated.   Three  or  perhaps  four  other  species  are  known  to  botanists. 

MALPIGHIA'CEjE,  Malpighiads,  a  natural  order  of  Exogenous 


Malpighia  macrophylla, 
1,  An  entire  flower,  much  magnified  ;  2,  the  stamens  and  pistils ;  3,  a  trans- 
verse section  of  the  ripe  fruit. 


Plants,  with  polypetalous  flowers,  trygynous  pistils,  usually  mona- 
delphous  stamens,  and  alternate  exstipulate  leaves,  inhabiting  various 
parts  of  the  tropics.  They  are  usually  shrubs  or  trees,  and  but  seldom 
herbaceous  plants.  In  addition  to  the  more  general  characters  already 
mentioned  they  have,  in  a  majority  of  cases,  a  pair  of  convex  oval 
glands  on  the  face  of  each  sepal,  and  in  many  species  the  hairs  are 
attached  to  the  leaves,  &c,  by  the  middle ;  so  that  hairs  of  that 
description  have  acquired  the  name  of  Malpighiaceous.  Many  of  them 
are  beautiful  objects,  especially  the  Oalphimias  and  climbing  species 
of  Hirasa  and  Banisteria.  A  few  only  are  useful.  The  bark  of  Mai- 
pighia  Moureila  and  M.  crassifolia  is  a  kind  of  febrifuge.  The  fruit  of 
Malpighia  glabra  is  the  Barbadoes  Cherry  of  the  West  Indies ;  it  varies 
in  size  from  that  of  a  large  pea  to  a  small  cherry,  is  smooth,  shining, 
and  has  three  triangular  stones ;  its  flesh  is  juicy  and  sweet,  but 
insipid.  The  fruit  of  Byrsonima  coriarea,  or  Lotus-Berry  of  the  West 
Indies,  is  of  much  better  quality  ;  it  is  yellow,  and  contains  a  single 
stone.  A  few  kinds  produce  timber  of  a  bright  yellow  colour.  Tbo 
bark  of  some  of  the  species  is  used  for  tanning  and  as  a  touic  and 
astringent. 

The  order  is  nearly  related  to  the  Aceraccce,  or  Sycamores  of  colder 
climates,  differing  in  little  except  the  ternary  division  of  the  fruit, 
the  symmetrical  flowers  with  unguiculate  petals,  and  the  pendulous 
or  suspended  seeds. 

There  are  42  genera  and  555  species  of  the  order. 

MALTHA,  a  variety  of  Asphalt. 

MALTHACITE,  a  Mineral,  occurring  in  thin  plates  and  massive. 
Fracture  uneven  or  couchoidal.  Colour  white  or  yellowish.  Streak 
shining.  Soft  like  wax.  Lustre  waxy,  weak.  Streak  shining.  Trans- 
lucent. Specific  gravity  1*89  to  2-01.  It  is  found  at  Stendorfal, 
between  Lobau  and  Bauzen,  and  near  Beraun  in  Bohemia.    Its  analysis 


by  Meissner  gives — 

Silica   50-2 

Alumina   107 

Lime   02 

Peroxide  of  Iron  8*1 

Water   35'8 

 100 


MALVA  (the  Latin  Malva),  a  genus  of  Plants  belonging  to  the 
natural  order  Malvaceai.  It  has  numerous  styles,  a  double  calyx,  the 
outer  one  3-leaved,  the  inner  one  5-leaved.  The  capsules  are  orbicular 
and  many  celled ;  the  cells  l-seeded  and  circularly  arranged. 

M.  Moschata,  the  Musk  Mallow,  has  an  erect  stem,  kidney-shaped 
leaves,  with  five  or  seven  deep  pinnatifid  lobes,  the  lower  leaves  inciso- 
crenate,  the  stipules  lanceolate-acute,  the  fruit-stalks  erect,  and  the 
fruit  hairy.  The  flowers  are  large  and  rose-coloured,  on  axillary 
single-flowered  peduncles,  crowded  at  the  extremity  of  the  stem  and 
branches.  It  is  native  in  many  parts  of  Europe,  and  is  found  in 
Britain  in  grassy  borders  of  fields  and  by  waysides. 

M.  sylvestris,  Common  Mallow,  has  an  erect  stem,  and  is  distinguished 
by  its  kidney-shaped  leaves  with  seven  deep  crenate  lobes  ;  the  fruit 
is  glabrous,  reticulate-rugose.  The  flowers  are  large  and  of  a  purple 
colour,  much  longer  than  the  calyx,  which  is  hairy.  It  grows  on  waste 
places  and  roadsides  in  Britain,  and  is  native  in  most  parts  of  Europe. 
The  whole  plant,  but  especially  the  root,  yields  when  boiled  a  plenti- 
ful tasteless  mucilage,  which  is  used  in  some  cases  of  internal  irritation. 
Decoctions  of  the  leaves  are  employed  in  dysentery  and  in  general  for 
removing  supposed  acrimonious  humours,  but  their  chief  utility  is  in 
clysters,  fomentations,  and  poultices.  The  fruit  of  this  and  the  next 
species  are  eaten  by  children  and  are  called  Cheeses,  and  in  France, 
Fromagious.  This  species  is  the  Malva  of  Pliny,  lib.  20,  cap  21 ;  also, 
in  Columella,  lib.  10,  cap.  247  ;  it  is  the  MaA.cix'7  of  Theophrastus,  lib. 
9,  cap.  17,  and  the  KriTTtur^  /±aAc£x?)  of  Dioscorides,  lib.  2,  cap.  144. 

M.  rotundifolia,  Dwarf  Mallow,  has  a  decumbent  stem,  roundish 
heart-shaped  leaves  with  five  shallow  acutely  crenate  lobes,  the  outer 
sepals  linear-lanceolate,  shorter  than  the  ovate  acuminate  stellately 
hairy  inner  ones.  The  flowers  are  small  and  purple,  and  two  or  three 
times  longer  than  the  calyx.  It  is  common  in  waste  places  in  most 
parts  of  Europe,  and  is  native  of  Britain.  It  is  the  M.  vulgaris  of 
Fries,  the  '  Ay pia  /J-a\dxr>  °f  Dioscorides,  loc.  cit.,  and  the  Malache 
sylvestris  of  Pliny,  loc.  cit. 

M.  borealis  has  its  outer  sepals  linear,  as  long  as  the  ovate-acute 
glabrous  but  strongly-ciliated  inner  ones ;  the  petals  as  long  as  the 
calyx ;  the  fruit  pubescent,  margined,  reticulate-rugose.  It  is  the  M. 
pusilla  of  Smith,  the  M.  rotundifolia  of  Fries.  It  is  found  in  Britain, 
near  Hythe  in  Kent.    There  are  many  other  species  of  Mallow. 

M.  verticillata  has  an  erect  stem,  cordate  leaves,  with  five  deep 
crenate-dentate  triangular  acute  lobes ;  flowers  axillary,  clustered,  nearly 
sessile ;  outer  sepals  linear,  half  as  long  as  the  reticulated  diaphanous 
pilose  enlarged  inner  ones ;  petals  about  as  long  as  the  calyx ;  fruit 
glabrous  ;  carpels  rounded  on  the  edge,  reticulated.  The  flowers  are 
small ;  carpels  separated  by  a  deep  furrow,  into  which  the  clavate 
reticulated  surface  extends.  Central  disc  very  small;  stem  quite  erect, 
like  a  little  hollyhock.  Petioles  several  times  longer  than  the  clusters. 
It  is  found  near  Llanelly,  South  Wales. 

Those  mentioned  are  the  only  natives  of  Britain,  and  the  others  are 
of  little  importance  excepting  as  ornamental  plants.  Those  best  worth 
cultivation  for  this  purpose  are  M.  Moschata,  M.  Morenii.  M.  alcca 
M.  Muroma,  and  M.  purpurata.    The  stove  species  will  succeed  in 
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any  kind  of  rich  soil,  ami  Cutting!  of  thorn  will  strike  root  freely  if 
planted  iu  light  soil  underneath  a  hand-glass,  The  greenhorns  species 
may  be  propagated  in  the  sumo  manner.  The  hardy  perennial  kinds 
should  bo  planted  in  the  open  border,  and  muy  bo  propagated  either 
by  seed  or  by  dividing  the  roots. 

(Don,  Dichlamydeous  Plants  ;  Babington,  Manual  of  lu  iii  h  Hotuvi/.) 

MALVA'CE^E,  Mallowworls,  aro  a  largo  natural  order  of  Exo- 
genous Plants,  tho  distinguishing  marks  of  which  aro  polypetalous 
'lowers,  monadelphous  Btamens,  unilocular  anthers,  and  a  valvate 
calyx.  They  also  have  alternate  loaves,  the  hairiness  of  which,  if 
present,  is  usually  stellate  ;  and  conspicuous  stipules.  A  largo  pro- 
portion of  the  order  consists  of  herbaceous  or  annual  plants,  inhabiting 
all  the  milder  parts  of  the  world,  but  much  tho  most  plentiful  iu 
hot  countries,  where  alone  a  comparatively  small  number  of  species 
become  trees.  In  many  cases  thoy  are  remarkable  for  the  large  size 
and  beautiful  colours  of  their  flowers,  which  are  however  fugitive, 
expanding  for  a  single  day  only ;  but  the  great  number  of  them  and  the 
regularity  of  their  succession  during  the  flowering  season  make  this 
of  little  importance.  Among  the  very  numerous  species  several  arc  of 
essential  service  to  man.  As  emollients  they  are  well  known  in 
medical  practice,  the  Marsh-Mallow  (Althwa  officinalis)  being  one  of  the 
most  useful  among  this  kind  of  remedial  substances,  and  a  largo  propor- 
tion of  the  whole  order  being  capable  of  supplying  its  place.  [Altiia<:a.] 
The  hairy  covering  of  the  seeds  of  the  various  species  of  Gossypium  forms 
the  raw  cotton  so  important  to  our  manufacturers.  [Gossypium.]  Malva 
tricuspidata  is  used  by  the  negroes  in  the  West  Indies  as  a  substitute  for 
soap.  [Malva.]  The  seeds  of  Hibiscus  abelmoschus  are  warm  and  musky, 
and  are  employed  in  perfumery  as  a  substitute  for  musk ;  those  of 
II.  esculentus  form  the  ochra,  so  much  used  in  hot  countries  as  a 
mucilaginous  ingredient  in  soups.  A  few  species  are  acid,  especially 
If,  sabdariffa.  Finally  the  tenacious  fibres  procured  from  the  inner  bark 
of  many  kinds  of  Malvaceous  Plants  form  a  good  description  of  cordage. 
[Hibiscus.]  //.  elatus  and  II.  tiliaccus,  and  several  kinds  of  Sida,  are 
principally  used  for  this  purpose.  [Sida..]  The  order  is  related  to 
Sterculiuccic  and  Byltncriacecc.    There  are  37  genera  and  1000  species. 


Gossijjrium  tricuspidatum. 
1,  a  section  of  a  corolla,  with  adhering  monadelphous  stamens. 


The  only  modern  systematical  account  of  the  genera  and  species  of 
the  order  is  to  be  found  in  the  first  volume  of  De  Caudolle's 
■  Prodromus ; '  but  the  genera  have  been  since  constructed  upon 
principles  so  much  more  precise,  and  the  number  of  species  has  been 
bo  very  considerably  increased,  that  this  enumeration  is  of  little  use 
at  present.  There  is  a  good  account  of  Indian  species  in  Wight  and 
Arnot.t.'a  '  Prodromus  Florae  Peninsula?  Indiae  Orientalis ;'  of  Brazilian 
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species  in  Augusto  do  St.  Hilaire's  'Flora  Brazili;o  Meridionalis  ;'  and 
of  Mexican  kinds  many  aro  described  in  the  various  volumes  of  tho 
'  Tilnni— '  A  few  African  species  aro  also  to  bo  found  in  Guillemin 
and  l'errottot's  '  Flora  Senegambiae,'  vol.  i. 

MAMMA'LIA,  MAMMALS,  a  term  employed  by  UlllUMI  to 
designate  those  animals  which  suckle  their  young,  and  which  secrns 
prel'erriblo  to  tho  term  Mammiferes  generally  used  by  the  Frem  li 
zoologists.  Mammals  aro  vortebrated  animals  whose  blood  is  red  and 
warm,  and  whoso  system  of  circulation  is  double;  whoso  foetus,  in 
most  species,  is  nourished  in  utero  by  means  of  a  placenta;  whose 
young,  when  born  at  the  proper  period,  givo  signs  of  life  at  their 
birth,  and  are,  iu  a  state  of  nature,  afterwards  fed  with  milk  secreted 
by  tho  mamma)  of  tho  mother  [Mammaky  Glands],  till  they  are  old 
enough  to  procure  their  food,  or  to  have  it  supplied  from  other  sources. 

Linnanis,  who  makes  tho  Mammalia  the  first  class  of  the  Animal 
Kingdom,  gives  tho  following  definition  : — Heart  with  two  auricles 
and  two  ventricles ;  blood  warm,  red ;  lungs  respiring  reciprocally 
jaws  incumbent,  covered  :  armed  with  teeth  in  most;  penis  intran*, 
viviparas,  lactiferas ;  senses — tongue,  nostrils,  eyes,  ears,  papilla 
(touch) ;  covering — hairs,  &c. ;  support  (fulcra)— four  feet,  except  in 
thoso  which  are  entirely  aquatic,  in  which  the  posterior  feet  are  bound 
together  (compedes)  into  the  fin  of  the  tail ;  a  tail  in  most. 

This  class  Linnajus  divides  into  orders,  principally  resting  on  the 
basis  of  dentition.  His  name  for  the  incisor  teeth  is  Primores ;  for 
the  canine  or  cuspidate  teeth,  Laniarii ;  and  for  the  back  or  grinding 
teeth,  Molares. 

The  orders,  which  are  six  in  number,  are  comprised  in  three 
sections,  depending  on  tho  nature  of  the  extremities:  —  1.  The 
Unyuicxdata,  containing  the  orders  Brula,  Glircs,  Primates,  and  Perce. 
2.  The  Ungulata,  comprising  the  Bcllua:  and  Pecora.  3.  The  Mutica, 
consisting  of  the  order  Cele  (Whales)  only. 

1.  The  Primates  consist  of  the  genera  Jlomo,  Simia,  Lemur,  and 
Vespertilio.  2.  The  Bruta  comprise  the  genera  Elephas,  Trichechus, 
Brady  pus,  Myrmecophaga,  Manis,  and  Dasypus.  3.  Under  the  Peru; 
are  arranged  the  genera  Phoca,  Cants,  Felis,  Viverra,  Mustela,  Ursus, 
Didelphis,  Talpa,  Sorex,  and  Erinaceus.  4.  The  Glires  embrace  the 
genera  Hystrix,  Lepus,  Castor,  Mus,  Sciurus,  and  Noclilio.  5.  The 
Pecora  comprehend  the  genera  Camelus,  Moschus,  Cervus,  Capra,  Ovis, 
and  Bos.  6.  To  the  Bellum  belong  the  genera  Equus,  Hippopotamus, 
Sus,  and  Bhinoceros.  7.  Under  the  order  Cete  are  arranged  the  genera 
Monodon,  Balxna,  Physeter,  and  Delphinus. 

The  following  Table  exhibits  the  geographical  distribution  of  the 
species  of  Mammalia  contained  in  the  collection  of  the  British  Museum, 
one  of  the  most  extensive  collections  in  the  world  : — ■ 
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Primates. 

Simiadce        .       .  . 

1 

27 

32 

Cebidce      .       .  . 

41 

Lemuridee      .       ■  . 

3 

14 

Galeopithecidtr.  . 

1 

Vespertilionidce 

14 

47 

19 

4 

42 

11 

7 

FEaas. 

Felidce       .       .       .  . 

13 

5 

70 

47 

21 

15 

5 

1 

TJrsida  .... 

1 

G 

4 

5 

Talpidce  .... 

10 

1 

12 

14 

4 

Macropida     .       .  . 

3 

1 

8 

79 

Phocidoe    .       .       .  . 

3 

1 

3 

1 

Cete. 

Balcenida 

3 

1 

Delphinidee        .       .  . 

4 

4 

3 

1 

3 

Manatida      .        .  • 

1 

1 

Halicoridfe        .        .  . 

1 

Rytenada 

- 

Glires. 

Muridee     .       .       .  . 

11 

1 

19 

20 

16 

10 

1 

14 

HystricidtE 

1 

1 

1 

1 

15 

2 

Leporidcc   .        .       •  . 

5 

4 

6 

4 

5 

1 

Jerboidtx 

7 

7 

43 

19 

24 

4 

1 

Aspalai-idce        .       .  . 

I 

1 

3 

0 

2 

1 

Ungulata. 

Bovidcc  .... 

8 

8 

36 

49 

6 

2 

2 

1 

Equidce      .       •       .  . 

1 

3 

£lep?ia7itida  . 

1 

6 

11 

3 

1 

Dasypida  .       .       .  . 

2 

3 

9 

3 

Total      .       .  . 

83 

28 

290 

247 

89 

160 

14 

110 

13 

"  The  extent  of  the  collection,"  says  Dr.  J  E.  Gray,  "iu  each  of 
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the  families  of  Mammalia,  compared  with  those  of  the  Museum  of 
the  Zoological  Society  of  London  and  of  the  Senkenbergian  Society 
at  Frankfurt  (the  only  two  large  collections  of  which,  as  far  as  I  am 
aware,  complete  catalogues  have  been  published),  may  be  deduced 
from  the  following  statement.  The  numbers  in  the  two  latter  columns 
of  the  table  are  derived  from  Mr.  Waterhouse's  '  Catalogue  of  the 
Mammalia  in  the  Museum  of  the  Zoological  Society,'  and  its  Supple- 
ment, published  just  before  the  packing  up  of  that  collection  in  store 
in  1839,  and  from  Dr.  Riippell's  'Catalogue  of  the  Mammalia  in  the 
Museum  of  the  Senkenbergian  Society,'  published  in  the  summer  of 
1842.  It  is  much  to  be  regretted  that  there  are  no  means  of  continuing 
the  comparison  with  reference  to  the  museums  of  Paris,  Leyden,  Ber- 
lin, Vienna,  or  Brussels ;  no  catalogue,  or  even  estimate,  of  the  con- 
tents of  any  of  those  collections  having,  to  my  knowledge,  been  given 
to  the  world.  It  is  almost  unnecessary  to  add,  that  such  a  comparison 
as  that  now  given  cannot  be  at  all  points  perfectly  correct,  Mr.  Water- 
house  or  Dr.  Riippell  occasionally  regarding  as  species  what  in  the 
present  catalogue  are  considered  varieties,  and  the  reverse ;  but  this 
difference  of  opinion  will  be  found  to  have  very  little  influence  on  the 
general  results." 


British  Museum. 

Zool.  Society. 

Francf.  Museum. 

Species. 

Individ. 

Species. 

Individ. 

Species. 

Individ. 

Primates. 

Sitni(id(S     •  . 

59 

158 

63 

132 

36 

131 

Ccbitlce   .  . 

41 

64 

24 

■12 

24 

60 

Lrmttritltc  . 

17 

31 

ID 

32 

9 

18 

Qalcopithecultr. 

8 

2 

7 

1 

3 

Ycspcrtitionidti; 

H3 

403 

48 

73 

68 

149 

2G1 

687 

150 

286 

138 

361 

Feiue. 

JFclidcs   •    .  . 

1/1 

516 

140 

Z.)  o 

333 

Ursida  .    .  . 

16 

41 

15 

27 

11 

3G 

40 

124 

43 

67 

23 

68 

Mavropidce  . 

91 

326 

55 

83 

19 

45 

Phocidcc . 

8 

21 

3 

5 

9 

22 

329 

1023 

256 

435 

159 

504 

Cete. 

Buhenida-   .  . 

4 

6 

1 

1 

3 

4 

Dclphinidce 

15 

27 

3 

10 

Manalida   .  . 

2 

3 

1 

1 

Halicoridce .  • 

1 

2 

1 

2 

1 

4 

ItytenadiC 

22 

38 

4 

6 

10 

19 

Gr.iitES. 

Murida  .    .  . 

92 

255 

97 

170 

49 

165 

Hystricidce  . 

21 

43 

17 

26 

11 

32 

Leporidee 

25 

C8 

17 

31 

11 

32 

Jerboidce 

106 

275 

73 

127 

52 

140 

Aspalacida .  . 

14 

34 

8 

8 

9 

25 

258 

675 

212 

362 

132 

394 

Ungulata. 

Bovidce  . 

114 

486 

89 

136 

78 

259 

Equidce  ,    .  . 

4 

7 

5 

4 

7 

Elcphantidce  . 

22 

Gl 

11 

20 

16 

67 

DasypidiB    .  . 

17 

67 

18 

36 

13 

28 

Bradypida  .  . 

4 

13 

3 

S 

4 

11 

161 

634 

126 

204 

115 

372 

Total .  . 

1031 

3062 

751 

1293 

554 

165<1 

"It  may  be  remarked,"  adds  Dr.  Gray,  "that  the  last  general  work 
on  the  species  of  Mammalia,  Fischer's  '  Synopsis  Mammalium,' 
published  in  1829  and  1830,  contained  1126  which  he  considers  well 
established,  and  220  very  doubtful  species.  Though  the  Museum 
rollection  nearly  approaches  these  numbers,  and  is  the  largest  assem- 
blage of  species  hitherto  brought  together  and  arranged  in  one  series, 
yet  there  are  at  least  between  300  and  400  other  species  now  known 
as  exiSting  in  the  different  European  collections  wanted  to  complete 
the  series,  and  many  of  these  are  inhabitants  of  our  own  possessions, 
or  places  with  which  we  have  considerable  trade  :  it  is  therefore  to  be 
hoped  that  we  shall  soon  be  able  greatly  to  reduce  the  number  of  our 
desiderata." 

This  was  written  in  1843  :  since  then  a  large  number  of  the  deside- 
rata have  been  added  to  the  collection,  an  account  of  which  will  be 
found  in  the  detailed  catalogues  of  the  museum,  not  yet  completed. 
These  are  given  under  the  heads  of  the  families  in  this  work. 

For  the  history  of  the  science  relating  to  the  arrangement  of  the 
Mammalia  generally,  the  reader  is  referred  to  the  article  Mammalogy  ; 
and  for  the  natural  history  and  organisation  of  the  beings  which 
form  the  class,  to  that  article  and  the  articles  Man,  Mammary  Glands, 
Locomotion  in  Animals,  Dentition,  Teeth,  and  Heart,  as  well  as 
the  various  titles  referrible  to  the  orders,  families,  and  genera  belong- 
ing to  the  class  in  this  work. 


MAMMA'LOGY,  a  hybrid  word,  the  roots  being  derived  from  the 
Latin  and  the  Greek.  Accordingly,  M.  Desmarest  has  proposed  the 
term  Mastology,  and  M.  De  Blainville  that  of  Mastozoology,  as  being 
entirely  of  Greek  origin,  and  therefore  of  more  legitimate  construction. 
Vicious  however  as  the  word  is,  the  term  Mammalogy  is  in  such 
general  use  by  the  zoologists  of  England  and  France  that  it  seems  to 
be  less  objectionable  to  retain  it,  with  all  its  faults,  than  to  attempt 
to  supersede  it  by  another  word,  which,  though  it  may  be  more 
correct,  would  be  comparatively  very  little  known. 

Mammalogy  then  is  the  scienco  which  has  for  its  object  the  study 
and  classification  of  animals  with  mammoo,  or  teats,  that  is  to  say, 
Man,  and  Quadrupeds  properly  so  called,  including  the  Quadrumanoua 
Animals  and  Whales. 

The  objects  of  this  science  are  numerically  much  less  than  those 
which  constitute  the  other  classes  of  animated  beings ;  their  bulk,  as 
compared  with  that  of  the  others,  is  generally  speaking  of  greater 
volume,  and  their  structure  is  more  readily  laid  open  by  the  knife  of 
the  zootomist ;  whilst,  with  the  exception  of  those  passages  by  which 
nature  gradually  passes  from  one  form  to  another,  their  differences  are 
more  strongly  marked.  Their  habits  too  are  bettor  known,  and 
consequently  they  afford  materials  for  classification  capable  of  a  com- 
paratively certain  arrangement. 

To  a  certain  extent  the  knowledge  of  Mammalia  and  their  nominal 
distinctions,  as  regards  their  habits  and  economic  uses,  must  have 
been  of  the  earliest  date.  The  Holy  Scriptures  abound  with  passages 
to  confirm  this  statement,  if  indeed  it  needed  confirmation.  Ancient 
monuments  too,  long  anterior  to  the  times  of  the  Greeks  and  Romans, 
speak  the  same  language.  When  we  come  down  to  the  time  of 
Aristotle,  we  find  that  the  science  had  not  proceeded  further  than  a 
knowledge  of  the  external  and  internal  structure  of  these  animals, 
without  any  attempt  at  a  systematic  arrangement  of  them.  If  we 
descend  lower,  we  find  the  science  in  the  same  state,  whether  we  con- 
sult the  works  of  Pliny,  or  of  tho  other  ancient  writers  who  followed 
Aristotle. 

Conrad  Gesner,  though  he  treated  of  the  Mammalia  alphabetically  in 
his  '  History  of  Quadrupeds '  (1551),  finally  divided  them  into  groups, 
such  as  Monkeys,  Horses,  Deer,  Oxen,  &c,  as  indeed  he  did  with 
regard  to  the  Oviparous  Quadrupeds  (Tortoises,  Lizards,  Frogs,  &c.) 

Aldrovandus,  Johnston,  and  the  rest  of  that  class  of  mammalogists, 
seem  to  have  followed  Gesner  as  closely  as  the  ancient  writers  followed 
Aristotle. 

The  first  great  step  in  system  was  made  by  our  countryman  John 
Ray,  in  his  'Synopsis  Methodica  Animalium '  (1693),  wherein  he 
separated  the  Mammalia  into  two  great  classes,  the  Ungulated  or 
Hoofed  animals,  and  the  Unguiculated,  or  animals  with  nails  or  claws. 

The  Ungulated  class  are  divided  into — 1,  the  Solipcdcs,  as  the 
Horse  ;  2,  quadrupeds  with  a  divided  hoof,  properly  so  called,  as  the 
Ox  or  Sheep  ;  and  3,  quadrupeds  which  have  the  feet  divided  into 
more  than  two  parts,  a3  the  Elephant. 

The  animals  with  a  divided  hoof  are  again  subdivided  into  two 
sections:— 1.  Those  which  do  not  ruminate,  as  the  Hog.  2.  Rumi- 
nants, which  consist  of  four  genera— Sheep,  Goats,  Stags  or  Deer,  and 
Oxen. 

Those  of  the  Unguiculated  Mammals  which  have  the  nails  wide 
and  resembling  those  of  Man,  such  aa  the  Apes  or  Monkeys,  are 
separated  from  those  which  have  the  nails  sharp  and  narrow.  These 
last  he  separates  into  those  which  have  a  bifid  foot,  as  the  Camels,  and 
into  those  which  have  a  multifid  foot,  which  he  names  Fissipedes. 

The  Fissipede3  are  subdivided  into — 1,  the  Analogous  Group,  which 
have  more  than  two  incisor  teeth  in  each  jaw,  as  the  Lions,  or  Great 
Cats,  the  Dogs,  &c,  or  two  incisors  only,  as  the  Beaver,  the  Hares,  the 
Guinea  Pigs,  the  Squirrels,  the  Marmots,  &c. ;  2,  the  Anomalous 
Group,  which  have  no  teeth  at  all,  as  the  Tamandua,  and  other  Ant- 
Eaters  [Ant-Eateh],  or  which  have  teeth  differing  in  form,  in  number, 
and  position  from  those  of  the  other  Mammals,  as  the  Hedgehogs, 
Armadilloes,  Moles,  Sloths,  &c. 

Our  limits  will  not  permit  us  to  do  more  than  allude  to  the  authors, 
and  they  were  not  few,  who  entered  upon  this  branch  of  the  science 
after  Ray.  Of  these  Seba  may  be  considered  one  of  the  principal,  and 
his  work  is  justly  appreciated  for  the  number,  and  generally  speaking 
for  the  accuracy  of  the  well-executed  plates  which  illustrate  his 
voluminous  work.  But  there  now  arose  one  who  was  eminently 
distinguished  from  the  crowd  of  zoological  authors.  Linnjeus,  an 
outline  of  whose  system  is  given  in  another  place  [Mammalia],  fixed 
the  science  upon  a  basis  which  his  penetrating  genius  immediately 
saw  was  the  secure  one.  He  may  be  said  to  have  invented  a  language 
admirably  adapted  to  the  wants  of  that  science;  and  it  is  in  this 
department  that  the  great  Swedish  naturalist  shines  preeminently  as  a 
zoologist.  lu  vain  was  the  splendid  genius  of  Buffon  arrayed  against 
him  and  his  pupils;  in  vain  did  Klein,  who  seemed  to  live  for  no  other 
purpose  than  to  attack  the  Swede,  publish  his  '  Quadrupedum  Dispo- 
sitio  brevisque  Historia  Naturalis '  (1751),  wherein  he  separated  the 
Mammalia  into  two  groups,  the  Ungulated  and  the  Unguiculated, 
each  consisting  of  five  families;  in  vain  did  Brisson  (1756)  publish 
his  '  Animal  Kingdom  divided  into  Eleven  Classes,'  containing  18 
orders  and  42  genera,  some  of  the  latter  well  defined  and  still 
admitted  ;  the  philosophical  system  of  Linnaeus  daily  gained  ground, 
and  at  length  became  almost  the  universal  language  of  zoology. 
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About  a  year  before  the  death  of  Linnrcus  (1777)  Krxlobon  pub- 
lished his  '  Systema  Regni  Anirnalis.'  It  contained  several  now  genera, 
us  for  example  Ptipio,  <  '  rropi/ltirus,  Orbits,  (Jnll il/iri.r  (all  at  the  ex  pernio 
of  the  great  Linna;an  genus  Simla),  Lulra,  Cavia,  Glit,  Spalax,  Hipus, 
Antilope,  and  Hydrocharus,  all  of  which  are  still  retained;  and  indeed 
his  work,  which  should  bo  in  the  hands  of  the  student,  seems  to  havo 
been  intended  as  a  further  development  of  the  Liuinean  system,  and 
of  the  principles  contained  therein. 

The  excellencies  of  the  work  last-mentioned  .are  strongly  contrasted 
with  the  edition  of  tho  '  Systema  Natura)'  which  Qmelin  gavo  to  tho 
world  in  1788.  It  is  not  passing  a  severo  judgment  to  characterise 
it  as  a  jumble  of  all  that  had  been  previously  contributed  to  this 
department  of  zoology,  and  a  farrago  of  species  heaped  togethor, 
without  care,  and  in  many  instances  without  inquiry.  Tho  student 
whose  lot  it  may  bo  to  follow  out  the  synonyms  of  the  Mammalia 
will  perceive  in  what  a  labyrinth  ho  gets  involved  as  soon  as  ho  sets 
to  work  upon  tho  names  and  references  which  swell  out  the  '  Systema 
Natura)'  from  the  neat  proportions  which  graced  it  when  it  left  the 
hand  of  Linnaous,  to  the  undigested  and  overladen  mass  which  Gmeliu 
has  made  it. 

Previous  to  this  publication,  a  work  of  a  very  different  character 
had  made  its  appearance.  In  1780  Professor  Storr  published  his 
'  Prodromus,'  which  gave  a  direction  to  those  employed  in  classifying 
the  Mammalia  still  in  a  great  measure  followed.  He  divided  the  class 
into  three  phalanxes :  the  first  consisting  of  those  Mammals  which 
have  feet  proper  for  walking ;  the  second,  of  those  whose  feet  are  fin- 
shaped,  but  with  distinct  toes ;  and  the  third,  of  those  which  have 
true  fins  without  any  apparent  toes.  These  phalanxes  are  separated 
into  cohorts,  orders,  tribes,  sections,  and  genera;  and  the  system  is 
well  worthy  the  deep  attention  of  the  reader. 

Boddaert  (1785),  in  his  '  Elenchus  Auimalium,' divided  the  Mam- 
malia into  two  great  groups,  the  Terrestrial  and  the  Aquatic.  In  the 
first  (Terrestria)  he  placed — I.  The  Unguiculated  Mammals,  divided 
into  two  sections  :  a.  The  Quadrumana ;  £.  The  Unguiculata,  with 
long  claws  (Sloth,  Bats,  Armadilloes,  Pangolins,  and  other  Ant-Eaters). 
II.  The  Carnivorous  Mammals  (Verce).  III.  The  Rodent  Mammals 
(Olives).  IV.  The  Ruminants.  V.  Ungulata  not  Ruminants  (Hog, 
Horse,  Tapir,  Rhinoceros,  and  Elephant).  In  the  second  group  (Aqua- 
tffia)  were  arranged  the  Hippopotamus,  Beaver,  Otter,  Walrus,  the 
Seals  and  Dugongs,  and  the  Manatee. 

Not  to  detain  the  reader  with  the  anatomical  system  of  M.  Vicq.-d' Azyr, 
which  broke  up  the  Mammalia  into  15  classes  and  38  genera,  and  is 
seldom  referred  to,  we  proceed  to  notice  the  system  of  Blumenbach, 
who  separated  the  Mammalia  into  9  orders.  I.  Bimana  (Man). 
II.  Quadrumana  (Apes,  Monkeys,  and  Macaucos).  III.  Cheiroptera 
(Bats).  IV.  Digitata,  consisting  of  three  sections,  the  Rodents  (Glircs), 
the  Carnivorous  (Feres),  and  the  Edentata  (Bruta).  V.  Solidungula 
(Horse,  &c.).  VI.  Biscula  (Ruminants).  VII.  Multungtila  (Hog,  Tapir, 
Elephant,  Rhinoceros,  &c).  VIII.  Palmipeda,  consisting  of  three 
sections,  namely,  the  Rodent  Palmipedes  (Glircs,  Beavers),  the  Carni- 
vorous Palmipedes  (Seals,  Otters),  and  the  Edentate  Palmipedes  (Bruta, 
Ornithorhynchus,  Walruses,  Dugongs).    IX.  The  Cetacea  (Whales). 

In  1798  Cuvier  published  his  Elementary  Table  of  Animals,  which 
was  afterwards  further  developed  in  his  'Anatomie  CompareV  and 
the  'Regne  Animal.'  The  method  of  this  great  zoologists  bears  con- 
siderable resemblance  in  some  of  its  parts  to  the  '  Prodromus '  of 
Storr,  as  Cuvier  himself  remarks  :  it  is  so  generally  adopted  that  we 
shall  presently  give  it  in  detail. 

M.  Desmarest  (1804 — '  Dictionnaire  d'Histoire  Naturelle'),  prin- 
cipally taking  Cuvier  and  Storr  for  his  guides,  divided  the  Mammalia 
into  three  great  sections.  I.  The  Unguiculated  Mammalia.  II.  The 
Hoofed  Mammalia  (Mammiferes  a  Sabots).  III.  The  Finned  Mam- 
malia  (Mammiferes  a  Nageoires),  containing  the  orders  Amphibia, 
Seals,  Walruses,  Dugongs,  &c,  and  Cetacea  (Whales).  Our  limits  will 
not  permit  us  to  enter  at  length  into  the  classification  of  M.  Desmarest, 
which  should  however  be  carefully  perused  by  the  student. 

We  now  proceed  to  lay  before  the  reader  Cuvier's  arrangement  after 
it  had  received  the  benefit  of  the  joint  labours  of  M.  Geoffroy  and 
himself,  and  as  it  finally  left  his  hands  in  his  last  edition  of  the 
'  Regne  Animal.' 

Class  Mammiferes. 
Order  I.  Bimana.  Man. 

Order  II.  Quadrumana.  Two  families.  1.  Apes  and  Monkeys 
(Simia,  Linn.).    2.  Macaucos  (Lemur,  Linn.). 

Order  III.  Carnassiers.  Family  L  Cheiroptera  (Bats).  2.  Insectivora 
(Hedgehogs.  Tenrecs.  Tupaia.  Shrews.  Mygale.  Chrysochloris.  Talpa. 
Condylura.  Scalops).  3.  Carnivora.  Tribe  1.  Plantigrades.  Bears 
(Ursus,  Linn.).  Raccoons  (Procyon,  Storr.).  Panda  (A ilurus,F.  Cuv.). 
Benturongs  (Ictides,  Valenciennes).  Coatis  (Noma,  Storr.).  Kinka- 
jous  or  Pottos  (?)  (Cercolep.es,  Illiger).  Badgers  (Meles,  Storr.).  Glut- 
tons (GiUo,  Storr).  Ratels.  Tribe  2.  Digitigrades.  Martins  (M ustela, 
Linn.).  Skunks  (Mephitis,  Cuv.).  Otters  (Lutra,  Storr).  Dogs  (Canis, 
Linn.).  Civets  ( Viveira).  Genets  (Genctta,  Cuv.).  Paradoxurus. 
Ichneumons  (Hci-pestes,  Illiger).  Suricates  (Ryza:na,  Illiger).  Crossar- 
ckus.  Protelcs.  The  last  subdivision  of  the  Digitigrades  is  composed 
of  the  Hysenas  (Hycena,  Storr),  and  the  Cats  (Pclis,  Linn.),  in  which 
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last  tho  sanguinary  development  is  at  its  height.  Tribe  3.  Amphibia. 
Tho  Seals  (I'hoca,  Linn.).    Tho  Walruses  (Tr&hixhux,  Linn.). 

Order  IV.  Marsupiaiia.  Subdivision  1.  OMMMBM  (Didelphyi, 
Linn.,  including  C/ieimncctes,  Illiger,  and  Thylacinun  and  PhcueOfftUe, 
Temminck).  I)asyum$  (Geoffroy).  Peranulea  (OeofTroy).  Sulxlivi- 
sion  2,  Phalangisla  (Cuv.),  including  the  true  Phalangurn  (lialanlia, 
Illiger)  and  tho  Flying  I'halungcri  ( I'ltuariia,  Shaw;  Phalangiii", 
Illiger).  Subdivision  3,  tho  Potoroos,  or  Kangaroo  Rats  (Hyp^ipr i/wnn.<t 
Illiger).  Tho  Kangaroos  (MacropUi,  Shaw  ;  llnlmatarus,  Illiger).  The 
Koalas  (Lipurus,  Goldfuss;  J'/uuicolarctos,  Blainville).  Phascolomys 
(Geoffroy). 

Order  V.  Rodcnlia.  Tho  Squirrels  (Sciurus,  Linnrcus,  including 
Tamial  Illiger;  Pleromys  and  Clueiromys,  Cuvier).  The  Rats  (Mas, 
Linnaous,  including  Arctomys,  Gmelin  ;  fyermophilus,  F.  Cuvier).  The 
Souslik  (Cynomys  of  Rafincsque) ;  Myoxus,  Gmelin  ;  Echimys,  Geoffroy 
(Loncheres,  Illiger) ;  Hydromys,  Geoffroy  ;  C'apromys,  Desmarest.  Tho 
Rats,  properly  so  called  (Mm,  Cuv.).  The  Jerbilles,  Gerbillus,  Des- 
marest; Merioncs,  Illiger;  Meriones,  F.  Cuvier.  The  J  fain  -A'  rs, 
Cricetus,  Cuv.,  and  A  rvicola,  Lacdpede.  The  Ondatras,  Fischer,  F.  Cuv. 
Tho  Field  Rats  and  Mice,  Arvicola,  Cuv.,  Jlypwlams,  Illiger.  The 
Lemmings,  Georychus,  Illiger ;  Olomys,  F.  Cuv.  Tho  Jerboas,  JJipus, 
Gmelin;  Helamys,  F.  Cuv. ;  Pedetes,  Illiger;  Spalax,  Guldenstiidt ; 
Bathycrgus,  Illiger;  Geomys,  Rafinesque ;  Pseudosloma,  Say;  Axomys, 
Lichtenstein ;  Diplostoma,  Rafinesque.  The  Beavers  (Castor,  Linn.), 
Myopotamus,  Commerson.  Tho  Porcupines  (IJystrix,  Linnaeus,  includ- 
ing tho  Ursons,  Erdtisons  of  F.  Cuv.,  and  the  Coondous,  Synethcres  of 
F.  Cuv.).  The  Hares  (Lepus,  Linnaeus,  including  Lagomys  Cuvier). 
The  Capybara,  Hydrochcerus,  Erxleben.  The  Guinea  Pigs  (Ancema, 
F.  Cuv. ;  Cavia,  Illiger,  including  Kerodon,  F.  Cuv.).  The  Agoutis 
(Chloromys,  F.  Cuv.,  Dasyprocla,  Illiger).  The  Pacas  (Cadogenys,  F. 
Cuv.) ;  and  the  Chinchillas. 

Order  VI.  Edentata.  Tribe  1.  Tardigrades.  The  Sloths*  (Bradypus, 
Linnaeus,  including  Acheus,  F.  Cuv.).  Tribe  2.  Ordinary  Edentata. 
The  Armadilloes  (Dasypus,  Linnaeus),  and  the  sub  genus  Chlamyphorus, 
Harlan.  The  Aard-Vark  (Orycferopus,  Geoffroy).  The  Ant-Eaters 
(Myrmecophaga,  Linnajus).  Tho  Pangolins  (Manis,  Linnseus).  Tribe  3, 
The  Monotremes.  The  Echidna,  Cuv.  (Tachyglossus,  Illiger),  and  the 
Ornithorhynchus,  Blumen.  (Platypus,  Shaw). 

Order  VII.  Pachyderma/a.  Family  1.  Probroscidians.  Elephants 
(Elcphas,  Linnaeus)  and  Mastodons  (Mastodon,  Cuvier).  Family  2, 
Ordinary  Pachydermata.  Hippopotamus  (Linn.).  The  Hogs  (Sus, 
Linnseus,  including  Phascochaores,  F.  Cuvier,  and  Dicotyles,  Cuv.). 
Anoplotherium  (Cuv.,  extinct).  The  Rhinoceroses  (Rhinoceros,  Linnseus). 
The  Damans  (Hyrax,  Hermann).  Palceotherium  (Cuv.,  extinct). 
Lophiodon  (Cuv.,  extinct).  The  Tapirs  (Tapir,  Linnaous).  Family'3. 
Solipeda.    The  Horses,  &c.  (Equus,  Linn.). 

Order  VIII.  Ruminantia  (Pecwa,  Linnseus).  a.  No  Horns. — The 
Camels  (Camelus,  Linnaeus,  including  the  Llamas,  Auclienia,  Illiger). 
Tho  Musks  (Moschus,  Linnaeus),  b.  True  Horns  shed  periodically. — 
The  Stags  or  Deer  (Cervus,  Linnaeus),  c.  Persistent  Horns. — The 
Giraffe  (Camelopardalis,  Linnaous).  d.  Hollow  Horns. — The  Antelopes 
(Antilope).  The  Goats  (Capra,  Linnaeus).  The  Sheep  (Ovis,  Linnaeus). 
The  Oxen  (Bos,  Linnaeus). 

Order  IX.  Cetacea.  Family  1.  Herbivorous  Cetacea.  The  Manatees 
(Manatus,  Cuvier).  The  Dugongs  (Ualicore,  Illiger).  Rytina  (Illiger). 
Family  2.  Ordinary  Cetacea.  The  Dolphins  (Delphinus,  Linn., 
including  Delphinus,  Cuvier,  Delphinorhynchus,  De  Blainv.).  The  Por- 
poises (Phoccena,  Cuv.).  Delphinapterus,  Lacdpede  ;  Hyperoodon,  Lace- 
pede.  The  Narwhals  (Monodon,  Linnaeus).  The  Cachalots  (Physeter, 
Linnaous).  The  Whalebone  Whales  (Balcena,  Linnaeus,  including 
Balcenoptera,  Lacdpede). 

Illiger  (1811),  in  his  'Prodromus  Systematis  Mammalium  et  Avium, 
divided  the  Mammalia  into  14  orders,  39  families,  and  125  genera, 
most  of  which  last  are  characterised  with  great  neatness.  We  have  only 
room  for  a  mere  sketch  of  this  system,  which  has  considerable  merit : — ■ 

Order  I.    Erecta  (Man). 

Order  II.  Pollicata.  Family  2.  Quadrumana  (Apes  and  Monkeys). 
Family  3.  Prosimia  (the  Lemurs,  &c).  Family  4.  Macrotarsi  (Tarsiers. 
Qalago,  &c).  Family  5.  Leptodactyle  (Cheiromys).  Family  6.  Marsu- 
piaiia (except  the  Potoroos  and  Kangaroos). 

Order  III.  Salientia.  Family  7.  Salientia  (Hypsiprymnus  and 
Halmaturus,  Potoroos  and  Kangaroos.) 

Order  IV.  Prensiculantia.  Family  8.  Macropoda  (Jerboas,  &c). 
Family  9.  Agilia  (Myoxus,  the  Squirrels,  and  Pteromys).  Family  10. 
Murina  (Marmots,  Hamsters,  Rats,  &c).  Family  11.  Cunicidaria 
(Lemmings,  Hypudarus,  &c).  Family  12.  Palmipeda  (Hydromys  and 
Beavers).  Family  13.  Aculeatea  (Porcupines  and  Loncheres,  or 
Echimys).  Family  14.  Duplicidentata  (Hares,  &c).  Family  15.  Suban- 
gulata  (Paca,  Agoutis,  Guinea-Pigs,  Capybara). 

Order  V.  Multungidata.  Family  16.  Lamnunguia  (Hyrax,  &c). 
Family  17.  Proboscidea  (Elephants).  Family  18.  Na-sicornia  (Rhino- 
ceroses). Family  19.  Obesa  (Hippopotamus).  Family  20.  Kasuta 
(Tapirs).    Family  21.    Setigera  (Hogs). 

*  It  is  here  that  Cuvier  mentions  the  extinct  genera  Megatherium  and 
Megalonyx,  noticing  however  the  differences,  and  ohserving  that  the  former, 
though  it  has  a  skull  very  like  the  sloths,  wants  the  canines,  and  inclines,  as  to 
the  rest  of  the  skeleton,  partly  to  the  sloths,  and  partly  to  the  ant-eaters. 
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Order  VI.    Solidungula.    Family  22.    (Horse,  &c). 

Order  VII.  Biscula.  Family  23.  Tylopoda  (Camels  and  Llamas). 
Family  24.  Bevcxa  (Giraffe).  Family  25.  Capreoli  (Deer  and  Musks). 
Family  26.    Cavicornia  (Antelopes,  Goats,  and  Oxen). 

Order  VIII.  Tardigrada.  Family  27.  Tardigrada  (Sloths,  tridacty- 
lous  and  bidactyloas),  Sloth-Bear,  or  Prochilus. 

Order  IX.  Effodientia.  Family  28.  Cingulala  ( Armadilloes). 
Family  29.    Vermilinguia  (Aard-Vark,  Ant-Eaters,  and  Pangolins). 

Order  X.  Reptantia.  Family  30.  Reptantia  (Monotremes  and 
Pamphractus,  which  last  is  no  Mammal,  but  a  Tortoise). 

Order  XI.  Volitantia.  Family  31.  Bermoptera  (Galcopithecus). 
Family  32.  Cheiroptera  (Bats). 

Order  XII.  Falculata.  Family  33.  Subterranea  (Hedgehogs, 
Shrews,  Moles,  &c).  Family  34.  Planligrada  (Kinkajou,  Coatis, 
Raccoon,  Glutton,  Badgers,  and  Bears).  Family  35.  Sanguinaria 
(Fennec,  Dogs,  Hyaenas,  Cats,  Civets,  and  Suricate).  Family  36. 
Gracilia  (Ichneumons,  Skunks,  Weasels,  Otters). 

Order  XIII.  Pinnipedia.  Family  37.  Pinnipedia  (Seals  and 
Walruses). 

Order  XIV.  Natantia.  Family  38.  Sirenia  (Manatee,  Dugong,  and 
Rytina.)  Family  39.  Cele  (Whalebone  Whales,  Narwhals,  Cachalots, 
Dolphins,  &c). 

M.  De  Blainville  (1816)  divided  the  Mammif6res  into  two  sub-classes. 
1.  The  Monodelphes,  containing  the  six  orders — Quadrumana,  Carnas- 
siers,  Edentata,  Rodentia,  Gravigrades,  and  Ongulogrades.  2.  The 
Didelphes.  All  the  orders  of  the  Monodelphes,  with  the  exception  of 
the  fourth  and  fifth,  are  subdivided  into  the  Normal  and  Anomalous, 
and  so  is  the  sub-class  of  Didelphes,  the  Normal  forms  being  the  Car- 
nassiers  and  Rongeurs,  and  the  Anomalous  Echidna  (for  burrowing) 
and  Ornithorhynchus  (for  swimming).  M.  De  Blainville  observes  that 
it  may  be  that  the  Oetacea  should  form  a  separate  order  or  degree  of 
organisation  ;  and  that  the  Echidna  and  Ornithorhynchi  may  make  a 
distinct  sub-class. 

In  1825  Dr.  J.  E.  Gray  published  his  '  Outline  of  an  Attempt  at  the 
Disposition  of  Mammalia  into  Tribes  and  Families,  with  a  List  of  the 
Genera  apparently  appertaining  to  each  Tribe.'  For  the  details  we 
must  refer  the  reader  to  the  '  Annals  of  Philosophy  '  (vol.  xxvi.),  and 
the  '  Catalogues  of  the  British  Museum.'  We  present  here  his  '  Syste- 
matic List  of  the  Genera  of  Mammalia.'  The  indented  names  are 
synonyms  of  the  one  that  precedes  them. 


Order  I.  Primates. 

Family  1.  Uominida. 
Homo,  Linn. 

Family  2.  Simiada: 
Troglodytes,  Geoff". 

Pithccus,  Cuv. 

A  nthropilhccus,  De  Blaiuv. 
Si  mi  a.  Linn. 

Pithccus,  Geoff". 

Pongo,  Lacep. 

Lophotus,  G.  Fischer. 
Siamanga,  Gray. 

Hylobates,  Geoff. 
Hylobates,  llliger. 
Presbytia,  Eschsch. 

Scmnopithecus,  F.  Cuv. 

Ixuiopyga,  llliger. 

Naealis,  Geoff". 

Pygathrix,  Geoff. 
Colubus,  llliger  (not  Dum.). 

A  teles,  Geoff". 
Cercopithecus,  Buffon,  Erxl.,  Geoff. 
Cercocebus,  Geoff. 

Guenon  Macaque,  Lesson. 
Macacus,  Lace"p. 

Rhesus,  Lesson. 

Cercocebus,  Lesson  (not  Geoff.). 

Pilhex,  Hodgson. 
Inuus,  Geoff. 

Magus,  Lesson. 

Cynopithecus,  Blainv. 
Silenus,  Lesson,  Gray. 
Gelada,  Lesson,  Gray. 
Cynocephalus,  Brisson. 

Chosropithecus,  De  Blainv. 

Sphinx,  Lesson. 

Hamadryas,  Lesson. 
Papio,  Brisson,  Geoff. 

Mormon,  Lesson. 

Family  3.  Cebidae. 
Aides,  Geoff. 
Brachyteles,  Spix. 
Eriodes,  I.  Geoff. 


Lagothrix,  Geoff. 

Gastrornargus,  Spix. 
Mycetcs,  llliger. 

Stentor,  Geoff. 

Alouata,  LaciSp. 
Ccbus,  Erxl,  Cuv. 

Sapagou  and  Sai,  Lacep. 
Callithrix,  Erxl. 

Saguinus,  Lacep ,  L°sscu. 

Pithcsciurus,  Lesson. 
Brachyurus,  Spix. 

Chiropola,  Lesson. 

Cacojao,  Lesson. 
Pithecia,  Desm. 

Yarkea,  Lesson. 
Nyntipithecus,  Spix. 

Aolus,  llliger. 

Nocthora,  F.  Cuv. 

Aotes,  Humb.,  Swain. 

Chirogaleus,  Vig.   and  Horsf., 
Wagler  (not  Geoff.). 
Jacchus,  Geoff. 

Hapale,  llliger. 

Mico,  Lesson. 

Arctopithecus,  Geoff. 

Callithrix,  Wagler. 

Midas,  Geoff. 

CEdipus,  Lesson. 

Leontopithecus,  Lesson. 

Marikina,  Mikan. 

Family  4.  Lemuridce. 
Lemur,  Linn. 

Prosimia,  Brisson. 
Propithecus,  Bennett. 

Macromerus,  A.  Smith. 
Lichanotus,  llliger. 

Pithelemur,  Lesson. 
Boris,  Geoff. 

Stenops,  llliger. 

Arachnocebus,  Lesson. 
Microcebus  (?),  Geoff. 

Myscebus,  Lesson. 

Scartcs,  Swainson. 

Gliscebus,  Lesson. 
Nycticebus,  Geoff. 


Stenops,  llliger. 

Bradylemur,  De  Blainv. 

Cucang,  Cuv. 

Tardigradus,  Bodd. 
Pcrodicticus,  Bennett. 

Potto,  Bosm.  (?),  Lesson. 
Indri,  Geoff. 

Lichanotus,  llliger,  Wagler. 

Indris,  Geoff. 

Avahi,  Jourd. 

Scmnocebus,  Lesson. 
Otolicnus,  llliger. 

Macropus,  G.  Fischer. 

Galago,  Cuv. 

Khoyah,  Cuv. 
Chirogaleus,  Geoff,  (not  Vig.). 

Cebugale,  Lesson. 
Galago,  Geoff. 

Myoxicebus,  Lesson. 

Microcebus,  Geoff. 
Tars  his,  Storr. 

Prosimia,  Bodd. 

Macrotarsus,  Lacep.,  Link. 

Tarsier,  Cuv. 

Cephalopachus,  Swainson. 

Jlypsicebus,  Lesson. 

Microcebus,  Geoff.  (?) 
Chciromys  (?),  Cuv. 

Aie-Aie,  Lacdp. 

Daubentonia,  Geoff. 

Myspithccus,  Blainv. 

Chiromys,  llliger. 

Family  5.  Qaleopithecidx. 
Qaleopithecus,  Pallas. 
Galcolemur,  Lesson. 
Galcopithecus,  Temm. 

Family  6.  VespertilioniJn: 

a.  Phyllostomina. 
Sturnira,  Gray. 
Arctibeus,  Leach. 

Medateus,  Leach. 
Vampyrus,  Geoff,  Leach. 
Phyllostoma,  Geoff.,  Gray. 

Pteropus,  Erxl. 

Phyllostomus,  llliger. 
Curollia,  Gray. 
Lophostoma,  D'Orbig. 
Guandira,  Gray. 
Macrophyllum,  Gray. 
Phyllophora,  Gray. 
Glossophaga,  Geoff. 
Monophyllus,  Leach. 
Anoura,  Gray. 
Blphylla,  Spix. 
Stenoderma,  Geoff. 
Eadostoma,  D'Orbig. 
Brachyphylla,  Gray. 
Besmodus,  Pr.  Max. 
Macrotus,  Gray  (not  Leach). 
Rhinopoma,  Geoff. 
Megaderma,  Geoff. 

Phyllostomus,  llliger. 
Lavia,  Gray. 

b.  Rhinolophina. 
Ariteus,  Gray. 

Istiophorus,  Gray  (not  Cuv.). 
RJiinolophus,  Geoff. 

Noctilio,  Bechst.,  Kuhl. 
Hipposideros,  Gray. 

Phyllorhina,  Bonap. 
Asellia,  Gray. 

c.  Vespertilionina. 
Nycteris,  Geoff. 
Pelalia,  Gray. 
Nyctophilias,  Leach. 

Barbastellus,  Gray 
Barbastellus,  Gray. 

Synotus,  Blasius. 
Plecotus,  Geoff. 

Macrotus,  Leach. 
Romicia,  Gray. 
Vespertilio,  Linn. 
Trilatitus,  Gray. 
Myotis,  Gray. 


Kerivoula,  Gray. 

Furia,  F.  Cuv.  (not  Linn.). 

Furiplerus,  Bonap. 
Natalus,  Gray. 
Miniopterus,  Bonap, 
Capaccinus,  Bonap. 
Scotophilus,  Leach. 

Vesperus  and  Vesperugo, 
Keys!  and  Blasius. 

Nyctalus,  Bowditch,  Lesson. 
Noctulinia,  Gray. 

Vesperugo,  part,  Koysl.  and 
Blasius. 
Lasiurus,  Rafin.,  Gray. 

Atalapha,  Rafin. 

Nycticeyx,  Wagler. 
Murinia,  Gray. 
LTarpiocephalus,  Gray. 
Nycticejus  (?),  Rafin. 
Hypexodon  (?),  Rafin. 

d.  Noctilionina. 
Taphozous,  Geoff. 

Saccopteryx,  llliger. 

Saccolaimus,  Kuhl. 
Noctilio,  Linn.,  Cuv. 

Cclceno,  Leach. 

Pteropus,  Erxl. 
Proboscidea,  Spix. 
Ccntronycteris,  Gray. 
Emballonura,  Kuhl.,  Temm. 
Urocryptus,  Temm. 
jEUo,  Leach. 
Mosia,  Gray. 
Mystacina,  Gray. 
Chilonycteris,  Gra}\ 

Lobostoma,  Gundl. 
Pkyllodia,  Gray. 
Mormoops,  Leach  (not  F.  Cuv.). 
Centurio,  Gray. 
Diclidurus,  Pr.  Max. 
Pteronolus,  Gray. 
Cheiromcles,  Horsf. 
Nyctinomus,  Geoff. 

Bysopes,  part,  Temm. 
Thyroptera,  Spix. 

Thyroplerus,  Bonap. 
Molossus,  Geoff. 

Bysopes,  llliger  (not  F.  Cuv.). 

Binops,  Savi. 

Tardarina,  Blainv. 
Myopteris,  Geoff. 

Myopterus,  Lesson. 
Mops  (?),  '  F.  Cuv.,'  Lesson. 

e.  Pteropina. 
Pteropus,  Brisson  (not  Bechst.). 

Spectrum,  Lacep. 
Eleutherura,  Gray. 
Epomophorus,  Bennett. 
Xantharpyia,  Gray. 
Cynopterus,  F.  Cuv. 

Pachysoma,  I.  Geoff. 
Megcera,  Temm. 
Macroglossus,  F.  Cuv. 

Macroglossa,  Lesson. 
LLarpyia,  llliger. 

Cephalotes,  Geoff. 

Gelasinus,  Lesson  (?). 
Cephalotes,  Geoff,  F.  Cuv. 

Hopoderma,  Geoff. 
Acerodon,  Jourdan. 

Order  II.  Feb^. 

*  Normales. 
Family  1.  Felidas. 
a.  Sanguinaria. 
a.  Felina. 
Leo,  Leach,  Gray. 
Tigris,  Gray. 
Leopardus,  Gray. 

Puma,  Jardine. 
Felis,  Linn. 

Cattus,  Brisson,  Lesson. 
Chaus,  Gray. 
Caracala,  Gray. 
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Lyncus,  Gray. 

Lynchus,  Jardino. 

Lynx,  Swains. 
Gueparda,  Gray. 

Cynailwus,  Wagler. 

Cynofclis,  LeBBon. 

Guepardus,  Duvern. 

5.  Jlyamina, 
Hycena,  Brisson. 
Croatia,  Gray. 
Crocotla,  Wagler. 

B.  Necrophaga. 
c.  Viverrina. 
Proteles,  I.  Geoff. 

Geocyon,  Wagler. 
Viverra,  Linn.,  Gray. 

Civetta,  Geoff. 

Viverricula,  Hodgson. 
Linsang,  Muller. 

Prionodon,  Horsf.  (not  Cuv.). 

Prionodontes,  Lesson. 
Gcnetta,  Cuv.,  Gray. 
Galidia,  I.  Geoff. 
Galictis,  Geoff,  (not  Bell). 

Galidictis,  I.  Geoff. 
Bassaris,  Licht. 
Mungos,  Ogilby. 
A  tylax,  F.  Cuv. 
Ichneumia,  I.  Geoff. 

Lasiopus,  I.  Geoff. 
Urva,  Hodgson. 

Mesobema,  Hodgson. 
Herpestes,  Illiger. 

Mangusta,  Olivier. 

Ichneumon,  Lacdp.,  Geoff. 

Maries,  Wagler  (not  Cuv.). 
Cynictis,  Ogilby. 

Cynopus,  I.  Geoff. 
Crossarchus,  F.  Cuv. 

Rhyzama  f),  Wagler. 
Suricata,  Desm. 
Ryzeena,  Illiger. 
Hemigalea,  Jourd. 
Nanoinia,  Gray. 
Arctictis,  Temm. 

Ictides,  Valenc. 
Paguma,  Gray. 

Ambliodon,  Jourd. 
Paradoxurus,  F.  Cuv. 

Platyschista,  Otto. 
Cynogale,  Gray. 

Polamophilus,  Miiller,  Temm. 

Lamictis,  Blainv. 
Cryptoprocla  (?),  Bennett. 
Eupleres  (?),  Doyere. . 

d.  Canina. 
Cuon,  Hodgson. 

Prim&vus,  Lesson. 
Cants,  Linn. 

Lupus,  Swains. 

Lycaon,  Lesson. 

Sacalius,  H.  Smith. 

Oxygous,  Hodgson. 

Vulpicanis,  Blainv. 
Yvlpes,  Ray. 

Otolicnus,  G.  Fischer. 

Megalotis,  Illiger. 

Galago,  Desm. 

Fennecus,  Desm.,  Child. 
Nyctereutes,  Temm. 
Otocyon,  Licht. 

Megalotis,  H.  Smith. 
Lycaon,  Brooks. 

Cynhymna,  F.  Cuv. 

e.  Mustelina. 
Maries,  Cuv. 
Putarius,  Cuv. 

Pcetorius,  Keys,  and  Bias. 
Mustela,  Linu. 

Putorius,  part,  Cuv. 
Gymnopus,  Gray 
Tuon,  Gray. 
Zorilla,  Gray. 
Galena,  Brown. 


Era/da,  Lund. 

Grixonia,  Gray. 

Galictis,  Boll  (not  I.  Geoff.). 

//„,„,  I.  Qeoff. 

Brand,  Lund. 
Mcllivora,  Storr,  F.  Cuv. 

Ursus,  Shaw. 

Ratclus,  Gray. 

l/rsitaxtis,  Hodgson. 
Qulo,  Storr. 
Helictis,  Gray. 

Melogale,  I.  Gooff. 
Bfepfoitu,  Cuv. 
Chinchia,  Uray,  Lesson. 
Marputius,  Gray. 

Thiosmus,  part,  Licht. 
Conepatus,  Gray. 

Thiosmus,  part,  Licht. 
My  dans,  F.  Cuv. 

Mephitis,  Desm. 
Arctonyx,  F.  Cuv. 
Melcs,  Brisson. 

Taxus,  Cuv. 
Taxidea,  Watcrh. 

Mcles,  Sabine, 
Lataxina,  Gray. 

Latcuc,  Gray  (not  Gloger). 
Lontra,  Gray. 

Saricoria,  Lesson. 
Lutra,  Linn. 
Aonyx,  Lesson. 

Aonix,  Lesson. 

Lcptonix,  Lesson. 
Plcronura,  Gray. 

Pteronurus,  Lesson. 
Enhydra,  Fleming. 

Enliydris,  Fischer. 

Pusa,  Oken. 

Latax,  Gloger  (not  Gray). 
Family  2.  Ursida;. 
a.  Uvsina. 

Ursus,  Linn. 
Danis,  Gray. 
Helarctos,  Horsf. 
Melursus,  Meyer. 

Prochilus,  Illiger. 

Chondrorhynchus,  G.  Fischer. 
Thalarctos,  Gray. 

Thalassarclos,  Wiegm. 

6.  Procyonina. 
Procyon,  Storr. 

Lotor,  Tiedem. 

Campsiurus,  Link. 
Nasua,  Storr. 

Coati,  Lacdp. 

Campsiurus,  Link. 

c.  Cercolcptina. 
Ccrcolcptcs,  111.,  Desm. 
Kinkajou,  Lacep. 
Potos,  Cuv.,  Geoff. 
CaudholvuUts,  Dum.,  Tiedem. 
Lemur,  Penn. 
Ursus,  Linn. 
Campsiurm,  Link. 

d.  A  ilurina. 
Ailurus,  F.  Cuv. 

**  Abnormales. 
Family  3.  Talpida. 
*  Possores. 
a.  Talpina. 
Talpa,  Linn. 
Hylomys,  Temm. 

b.  Chrysochlorina. 
Scalops,  Cuv. 

Talpasorex,  Lesson  (not  Schinz). 
Chrysochloris,  Cuv. 

Aspalarc,  Wagl.  (not  Oliv.). 
Astroniyctcs,  Harris. 

Rhiuaster,  Wagler. 

Condylura,  Illiger. 

Talpasorex,  Schinz.  (not  Lesson). 


**  Ambulatorcs. 
c.  Tupaina. 
Tipaia,  Baffles. 
Cladnbates,  K.  (Juv. 
Hwcxylis,  Diard. 
Giisorcx,  Desinar. 
llyloyale,  Temm.,  Wagler. 

d.  Erinacina. 
Macroscclidcs,  A  Smith. 

Rhinomys,  Licht. 
Sorex,  Linn. 

Pac/iyura,  Sclys. 
Crocidura,  Waglor. 

Suncus,  Ehrenb. 
Myotorex,  Gray. 
Corsira,  Gray. 

Amphisorex  (No.  1),  Duvern. 
Blaria,  Gray. 

Blarina,  Lesson. 
Otisorex  (?),  Dekay. 
Crossopus,  Wagler. 

Hydrosarex,  Nath.  Duvern. 

Pinalia,  Gray. 
Solenodonla,  Brant. 

Solcnodon,  Lesson. 
Myogalca,  Fischer. 

Mygale,  Cuv.  (not  Fab.). 

Caprios  a,  Wagler. 
Galemys,  Wagler. 

Mygalina,  I.  Geoff. 

Caprios  0,  Wagler. 
Gymnura,  Raffles,  Lesson. 

Echinosorex,  Do  Blainv. 
Echinops  (?),  Martin. 
Erinaccus,  Linn. 

e.  Centetina. 
Centetes,  Illger. 

Centenes,  Desm. 

Setifer,  Cuv. 

Tenrcc,  Lrcdp. 
Ericulus,  I.  Geoff. 

Family  4.  Macropidce. 

a.  Phalangistina. 

Acrobates,  Desm. 

Phalangista  0,  Wagler. 
Petaurus,  Shaw,  F.  Cuv. 

Phalangista,  Illiger. 

Phalanger,  Lacdp. 

Ptilolus,  G.  Fischer. 

Bclideus,  Waterh. 
Pelaurista,  Desm. 

Schoinobatcs,  Lesson. 
Cuscus,  Lacdp.,  Lesson. 

Coescoes,  Dum. 

Ailurops,  Wagler. 

Ceonyx,  Temm. 

Sipalus,  G.  Fischer. 
Pithechier  (?),  F.  Cuv. 
Hepoona,  White,  Gray. 

Pseudocheirus,  Ogilby. 

Trichosurus,  Lesson. 

Ptenos,  Jourd. 
Dromicia,  Gray. 
Phalangista,  Cuv. 

Balantia,  Illiger. 
Tarsipes,  Gervais,  Gray. 
Phascolarctos,  De  Blainv. 

Koala,  Cuv. 

Wombat,  Knox. 

Lipurus,  Goldf. 

Morodactylus,  Goldf. 

6.  Macropina. 
Dcndrolcgus,  Temm. 
Macropits,  Shaw. 

Kangurus,  Lacdp. 

Ilalmaturus,  Illiger. 
OnichogaJea,  Gray. 
Jlalmaturm,  Illiger  (?),  F.  Cuv. 

Thylogale,  Gray. 

Sctonix,  Lesson. 
Osphrantcr,  Gould. 
Pctrogale,  Gray. 

Heteropus,  Jourd. 
Bcttongia,  Gray. 


Pclandoi;  Gray. 

Conoyces,  Lesson. 
Ifypxi/irymnus,  Illiger. 

PtilorouK,  Desm. 
L'igorchcstcs,  Gould. 
Phascolomys,  Geoff.,  Illiger. 

Womhatut,  Geoff 

A  lubi/lit,  Illiger. 

C.  Perarnelina. 
Pcramilcs,  Geoff. 

ThiyUuu,  Illiger,  Wagler. 

Ttoodon,  Geoff. 

Echymi pera,  LesBon. 
Pcrigalea,  Gray. 
Churoput,  Ogilby  (?),  Gray. 

d.  Dasyurina. 
Peracyon,  Gray. 

Thylacinus,  part,  Ternm. 

Lycaon,  Wagler  (not  Lean.). 
Diabolus,  Gray. 

Sarcophilus,  F.  Cuv. 

Thylacinus,  part,  Temm. 
Dasyurus,  Geoff,  Temm. 
Phascogale,  Temm. 
Antechinus,  M'Leay. 

Phascogale,  part,  Watcrh. 
Myrmccobius,  Waterh. 

e.  Didelphina. 
Didclphis,  Linn. 
Philander,  Brisson. 

Micourcus,  Lesson  (?). 
Tliylamys,  Gray. 

Peramys,  Lesson  (?). 
Chironectes,  Illig. 

Family  5.  Phocidee. 
a.  Stenorynchina. 
Pelagius,  F.  Cuv. 
Stcnorhynchus,  F.  Cuv. 
Lcptonyx,  Gray. 

b.  Phocina 
Phoca,  Linn. 

Calocephalus,  part,  F.  Cuv. 
Caloccphalus,  part,  F.  Cuv. 

c.  Trichecina. 
Ualichoirus,  Hornsch.,  Nilson. 
Trichecus,  Linn. 

Odobenus,  Brisson. 

Rosmarus,  Scopoli. 

d.  Cystophorina. 
Cyslophora,  Nilson. 

Stemmalopus,  F.  Cuv. 
Morunga,  Gray. 

Macrorhinus,  F.  Cuv. 

Rhinophoca,  Wagler. 

e.  Otariarina. 
Otaria,  Peron. 

Oto'cs,  G.  Fischer. 

Platyrhynchus,  F.  Cuv. 
Arcloccphalus,  F.  Cuv. 

Order  III.    Cete  (Linn.). 
*  Cete. 
Family  1.  Bal&nidcc. 
Balcena,  Linn.,  Lacep. 
Balwnopttra,  Lacdp. 

Mysticctus,  Wagler. 
Catodon,  Lacep. 
Physalus,  Lacep. 
Physeter,  Linn. 
Cctus,  Brisson. 

Family  2.  Delphinidiz. 
Dclphinus,  Linn. 
Tursio,  Gray. 
Del phinorh yn ch us,  Lacdp. 
Beluga,  Gray. 
Phoccena,  Cuv.,  Gray. 
Grampus,  Gray. 

Globioccphatus,  Lesson. 

Cctus,  Wagler. 
Beluga,  Gray. 
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Delphinapterus,  Lacdp. 

Ddphis,  Wagler. 
Inia,  D'Orbign. 
Orca,  Wagler. 
Jlcterodon,  De  Blainv. 
Platanista,  Gray,  Wagler. 

Susu,  Lesson. 
Monodon,  Fab.,  LinD.  (not  Sw.). 

Ceratodon,  Briss.,  Illig. 

Diodon,  Storr  (not  Linn.) 

Narwhalus,  Lacdp. 

Ancylodon,  Illig. 

Anarnacus,  Lesson. 
Uperoodon,  Lacdp. 

Uranodon,  Illig. 

Nodus,  Wagler. 

Aodon,  Lesson. 
Ananareus,  Lacdp. 
Epiodon  (?),  Rafin. 
Oxyptcrus  (?),  Rafin. 

**  Sirenia. 
Family  3.  Manatidce. 
Manatus,  Rondel,  G.  Cuv. 

Trichccus,  Linn. 

Manati,  Bodd. 

Family  4.  Halicorida:. 
Halicore,  Illig. 
Rosmarus,  Bodd. 
Dugungus,  Tiedem. 
Dugong,  Lacdp. 

Family  5.  Rytinada: 
Rytina,  Illig. 
Stellerus,  F.  Cuv. 
Hydrodamalis,  Retz. 

Order  IV.  Gliues. 
Family  1.  Marida: 

a.  Murina. 
Acanthomys,  Gray. 

Acomys,  I.  Geoff.,  Mss. 

A  canthomys,  part,  Lesson. 
Mus,  Linn. 
Microtnys,  Selys. 
Hcsperomys,  Waterh. 
/Viytoi's/Waterh. 
Scapteromys,  Waterh. 
Calomys,  Waterh. 

EUgmodontia,  F.  Cuv. 
Ncsolcia,  Gray. 
Vandeleuria,  Gray. 
Pscudomys,  Gray. 
Golunda,  Gray. 
Lcggada,  Gray. 
Holochilus,  Brandt. 

Holochyse,  Lesson. 
Oxymycterus,  Waterh. 
Abrothrix,  Waterh. 
Cricetomys,  Waterh. 
Cricetits,  Cuv. 
Dcndromys,  A.  Smith. 
Ahodon,  Meyen. 
Phlceomys,  Waterh. 
Hapalolis,  Licht. 

Conilurus,  Ogilby. 

Notomys,  Lesson. 
Perognathus,  Pr.  Max. 

b.  Arvicolina. 
Mystromys,  Wagn. 
Rhoinbomys,  Wagn. 
Psammornys,  Rupp.  (not  Leconte, 

Ammomys,  Bonap. 
Mcriones,  F.  Cuv. 

Jaculus,  Wagler. 
Euryotis,  Brandt. 

Otomys,  F.  Cuv. 
Otomys,  A.  Smith  (not  F.  Cuv.). 
Sigmodon,  Say  and  Ord. 
Neotoma,  Say. 
Teonoma,  Gray. 
Elismodon. 
Reithrodon,  Waterh. 
Ctenodactylus,  Gray. 
Arvicanthis,  Lesson. 
Arvicola,  Lacdp. 


Hypudceus,  Illiger. 

Brachyurus,  G.  Fischer. 
Semiotomys,  Selys. 
Microtus,  Selys. 
Sminthus,  Nordm. 
Mynomes(V),  Rafin. 
Myodes,  Pallas. 
Lemmus,  01.  Mag.,  Cuv. 

Hypudeus,  Illig. 

Cuniculus,  Wagler. 

c.  Saccomyna. 
Saccomys,  F.  Cuv. 
Heteromys,  Desm.,  Gray. 

Dasynotus,  Wagler. 
Dipodomys,  Gray. 

d.  Castorina. 
Castor,  Linn. 
Myopotamus,  Comm. 

Potamys,  Larr. 

Jlydromys,  part,  Geoff. 
Fiber,  Cuv. 

Ondatra,  Lacdp. 

Simotes,  G.  Fischer. 
Guillinomys  (?),  Lesson. 
ITydromys,  Geoff. 

c.  Echimyna. 
Hahrocoma,  Wagler. 

Abrocoma,  Waterh. 
Octodon,  Bennett. 
Psammoryctcs,  Poppig. 

Psammoryctus,  Lesson. 

Pocphagomys,  F.  Cuv. 

Oryctomys,  Blainv. 
Capromys,  Desm. 

Isodon,  Say  (not  Geoff). 
Plagiodonta,  F.  Cuv. 

Mysateles,  Lesson. 

Capromys,  Poppig. 
Aulacodus,  Temm. 
Lonchercs,  Illig. 
Nelomys,  Jourdain. 
;  Echimys,  Geoff. 
Phyllomys  (?),  Lund. 
Cercomys,  F.  Cuv. 
Dactylomys,  I.  Geoff. 
Pdromys. 

Family  2.  Hystricidce. 

a.  Hystricina. 

Hystrix. 

Atlierura,  F.  Cuv. 
Acanthion  (?),  F.  Cuv. 

6.  Ccrcolabina. 
Ercthkon. 

Eretizon,  Lesson. 
Chcetomys  Gray. 
Cercolabes,  Brandt. 

Coendu,  Lacdp. 

SynetJieres,  F.  Cuv. 

Eucritm,  G.  Fischer. 
Sphiggurus,  F.  Cuv. 

Sp/ungura,  Wagler. 

c.  Dasyproctina. 
Dasyprocta,  Illig. 

Chloromys,  F.  Cuv. 

Platypyga,  Illiger. 

Aguti,  Lacdp. 
Dolichotis,  Desm. 

Chloromys,  Cuv. 

Mara,  Lesson. 
Codogenys,  F.  Cuv. 
Osteopora,  Harlan. 

d.  Hydroclicerina. 
Hydrochcerus. 

e.  Caviina. 
Cavia,  Klein. 

Cobaia,  Cuv. 

Anama,  F.  Cuv. 
Kerodon,  F.  Cuv. 

Galea,  Meyen. 

Family  3.  Leporidce. 
Lepvs,  Linn. 


Cwniculws,  Ray. 
Lagomys,  Geoff. 

Pica,  Lacdp. 

Ogotona,  Link. 

Family  4.  Jerboida. 
a.  Chinchillina. 
CJiinchilla,  Gray 
Eriomys,  Licht. 
Callomys,  I.  Geoff. 
Lagotis,  Bennett. 
Lagidium,  Meyen. 
Viscaccia,  Schinz. 
Lagostomus,  Brooks. 

6.  Pedetina. 
Helamys,  F.  Cuv. 
Pedetes,  Illiger. 

c.  Dipina. 
Dipus,  Linn. 
Alactaga,  F.  Cuv. 

Scirtites,  Wagn. 
Jaculus,  Erxl.  (not  Wagler). 
Gcrbillus,  F.  Cuv. 

Meriones,  Illiger,  Wagler. 
Psammornys,  Ruppell. 

d.  Myoxina. 
Myoxus,  Schreb. 

Glis,  Bri8Son. 
Muscardinus,  Ray. 
Graphiurus,  F.  Cuv. 
Eliomys,  Wagler. 

e.  Sciurina. 
Anomalurus,  Waterh. 

Arooelhrus,  Waterh. 
Pteromys,  Cuv. 

Pctauristus,  G.  Fischer. 
Sciuroptcrus,  F.  Cuv. 
Sciurus,  Linn. 

Funambulws,  Lesson. 

Macroxus,  F.  Cuv. 
Rhinosciurus,  Gray. 
Xerus,  Ehrenb. 

Gcosciurus,  A.  Smith. 

Spermosciurus,  Lesson. 
Tamias,  Illiger. 
Spermophilus,  F.  Cuv. 

Cynornys  (?),  Rafin. 

Citillus,  Pallas. 
Arctomys,  Schreb. 

Family  5.  Aspalacidas. 

Spalax,  Guldenst. 

Aspalax,  Olivier. 

Aspalomys,  Laxm. 

Ommatostergos,  Bias,  and  Keys. 
Siphneus,  Brandt. 
C hthonoergus,  Bias,  and  Keys. 

Lemmomys,  Lesson. 
Georychus,  Illiger. 
Orycterus,  F.  Cuv. 
Bathyergus,  Illiger. 

Ellobius,  G.  Fischer. 

Fossor,  Forster. 
Saccophorus,  Kuhl. 

Geomys,  Rafin. 

Ascomys,  Licht.,  Wagler. 

Pseudostoma,  Say. 

Uiplostoma,  Say,  Richards. 

Thomomys,  Pr.  Max. 

Orycteromys,  Blainv. 
Chrysomys,  Gray. 

Bathyergus,  Ruppell. 

Rhizomys,  part,  Ruppell. 
Aplodontia,  Richards. 

Anisonyx  (?),  Raf. 

Haplodon,  Wagler. 
Ctenomys,  Blainv. 
Rhizomys,  Gray. 

Nyctolepitcs,  Temm. 

Aspalomys,  Gervais. 

Order  V.  Ungulata. 
*  Furcipeda. 
Pecora,  Linn. 


Family  1.   Bovidm,  Gray. 
a.  Bovina. 

Bos,  Linn. 

Taurus,  H.  Smith. 

Bison  and  Bibos,  Hodgson. 
Bubalus,  H.  Smith  (not  Ogilby), 

Hodgson. 
Pocphagus,  Gray. 
Ovibos,  Blainv. 
Anoa,  Leach,  H.  Smith. 
Catoblepas,  Gray. 

Connochetes,  Licht. 

Bos,  Forster. 
Pwtax,  H.  Smith. 

Boselaphus,  Blainv. 

Tragelaphus,  Ogilby. 
Strepsiceros,  H.  Smith. 

Calliope,  Ogilby. 
Boselaphus,  H.  Smith. 
Oryx,  Blainv.,  H.  Smith. 
Kemas,  H.  Smith  (not  Ogilby). 

Pantholops,  Hodgson. 
Acronotus,  H.  Smith. 

Bubalus,  Ogilby. 

Alcelaphus,  Blainv. 

Bubalidcs,  Licht. 
Damalis,  H.  Smith. 
sEgocerus,  Deem.,  H.  Smith. 
Kobus,  A.  Smith. 
Tetraccrus,  Leach. 
Ccrvicapra,  Blainv. 

Antilope,  Ogilby. 
Gazella,  H.  Smith,  Ogilby. 

Dorcas,  Bennett. 
Antilope,  Pallas,  H.  Smith. 
Saiga,  Gray. 

Cephalophorus,  H.  Smith. 

Sylvicapra,  Ogilby. 

Grimmia,  Laur. 
Madoqua,  Ogilby. 

Neotragus,  H.  Smith. 
Orcolragus 

Tragulus,  H.  Smith,  Ogilby 
Eleotragus,  Gray. 

Redunca,  H.  Smith  (?). 

Nagor,  Laur.  (?). 

Sylvicapra,  Ogilby. 
Raphicerus  (?),  H.  Smith. 
Tragelaphus,  H.  Smith. 
Nemorrhedus,  H.  Smith. 

Kemas,  Ogilby. 
Capricornis,  Ogilby. 
Rupicapra,  H.  Smith. 
Aplocerus,  H.  Smith. 

Antilocapra,  part,  Ord. 

Capra,  Ogilby. 
Dicranocerus',  H.  Smith. 

Mazama,  Ogilby  (not  Smith). 
Capra,  Linn. 

Hircus,  Brisson. 
Hcmicapra,  Hodgson. 

Kemas,  Ogilby. 

Hemitragas,  Hodgson. 
Ovis,  Linn. 

Aries,  Brisson. 

Musmon,  Schrank. 

Ixalus  (?),  Ogilby. 
Antilocapra,  Ord. 

Mazama,  Rafin. 

Oreammos,  Rafin. 

6.  Camelopardina. 
Camelopardalis,  Gmelin,  Illiger. 
Giraffa,  Brisson,  Scop. 

c.  Camelina. 
Camelus,  Linn. 
Lama,  Cuv. 

Auchenia,  Illiger  (not  Marshall). 
Dromedarius,  Wagler. 

d.  Moschina. 
Moschus,  Linn.,  Pallas. 
Meminna,  Gray. 

Tragulus,  Brisson,   Gray  (not 
Ogilby). 
Napu,  Lesson. 
Tragus,  Klein. 
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e.  Cervina. 
Muntjacus,  Gray. 

Stylocerus,  H.  Smith. 

Cervulus,  De  Blainv. 

J'mx,  Ogilby. 
Coassus,  Gray. 

Sultda,  H.  Smith,  Lesson. 
Cariacus,  Gray. 

Mazama,  11.  Smith  (not  Halm.).  ' 
Capreolus,  Brisson,  Gray,  H.  Smith 
(not  Ogilby). 

Uaprca,  Ogilby. 
Cervus,  Linn, 

Elaphus,  H.  Smith. 
Axis,  H.  Smith,  Ogilby. 
Rasa,  H.  Smith,  Hodgson. 

Rucemus,  Hodgson. 

Jlippelaphus,  Gray. 
Pseiulocervus,  Hodgson. 
Panolia,  Gray. 

Dama,    Gray,  H.  Smith  (not 
Bennett). 
Rangifer,  H.  Smith. 
Taranrftw,  Gray,  Ogilby. 
Alces,  H.  Smith,  Ogilby. 

Family  2.  Equido: 
Equus,  Linn.,  Gray. 
A  sinus,  Gray. 

**  Bellum  and  Bruta,  Liun. 
Family  3.  Elephantidce. 
a.  Elephantine/,. 
Elephas,  Linn. 
Loxodonta,  F.  Cuv. 

6.  Tapirina. 
Tapirus,  Brisson, 
Tapir,  Zimmermau. 
Rhinocharrus,  Wagler. 

c.  Saina. 
Sas,  Linn.,  F.  Cuv. 
Babirussa,  F.  Cuv. 

Porcus,  Wagler. 

Suckoteirus  (?),  Shaw. 
Koiropotamus,  Gray. 
Phascochcerus,  Cuv. 

Eureodon,  G.  Fischer. 
Dicotylcs,  Cuv. 

Notophorus,  G.  Fischer. 

Rhinocerina. 
Rhinoceros,  Linn. 

Mr.  Swainson,  who  does  not  admit  Man  into  the  zoological  circle  for 
reasons  stated  in  his  '  Natural  History  and  Classification  of  Quad  rupeds ' 
(1836),  gives  in  the  third  part  of  his  book  an  arrangement  of  '  the  Class 
Mammalia,  according  to  its  natural  affinities.'  He  makes  the  Quad- 
rumana,  the  first  order,  consist  of  the  following  families : — 1,  Simiada;. 
2,  Cebidce.  3,  Lemuridw.  4,  Vespertilionido',  consisting  of  Dr.  Gray's 
sub-families  Rhinolophina,  Phyllostomina,  Pteropina,  Noctilionina,  and 
Yespertilionina. 

The  second  order,  Perm,  includes  the  families — 1,  Felidce.  2,  Mus- 
telidee,  consisting  of  the  sub-families  Viverince  ( Viverrimce),  Mustclince, 
and  Ursine?.    3,  Didelphidce  (Opossums).    4,  Sorecklce.    5,  Phocidw. 

The  third  order,  Cetacea,  comprehends  the  families — 1,  Sirenia 
(Herbivorous  Cetacea).  2,  Cete,  with  the  sub-families  Belphinw  and 
Baleenince  (?). 

The  fourth  order,  Ungulat'a,  embraces — Tribe  1,  Pachydcrmes. 
Tribe  2,  Anoplotheres.  Tribe  3,  Edentates,  including  the  Monotremes. 
Tribe  4,  Ruminantes  (comprehending  the  families — 1,  Bovidie.  2, 
Antilopida.  3,  Cervidee.  4,  Moschidos.  5,  Camelopardie).  Tribe  5, 
Solipedes. 

The  fifth  order,  Glires,  cousists  of — Division  1,  Glires  proper,  with 
clavicles.    Division  2,  Clavicles  rudimentary  or  none. 

Immediately  following  the  genus  Cavia  and  its  sub-genera  we  find 
the  '  Marsupial  Rodentia,  situation  uncertain  ;'  and  next  to  them  the 
family  '  Marsupidat'  (Herbivorous  Marsupials),  formed  of  the  genera 
JIalmaturus,  Hypsiprymnus,  and  Phalangista,  the  latter  with  two 
sub-genera,  Petaurista  and  Petaurus. 

The  works  of  Buffon  can  hardly  be  said  to  present  any  principle  of 
classification  as  applicable  to  the  Mammalia.  Pennant  indeed  gives 
what  he  calls  a  systematic  index  of  the  genera,  species,  and  varieties, 
and  divides  the  Quadrupeds  into  two  grand  divisions  (the  first  without 
a  name,  and  including :— 1,  Horse;  2,  Ox;  3,  Sheep;  4,  Goat;  5, 
Giraffe;  6,  Antelope;  7,  Deer  ;  8,  Musk  ;  9,  Camel;  10,  Hog  ;  11, 
Rhinoceros;  12,  Hippopotame ;  13,  Tapir;  14,  Elephant,  as  generic 


JI i/rax,  Herm. 
Lipura,  Illiger. 
Cavia,  Pallas. 

e.  Uippopotamina. 
Hippopotamus,  I  Ann. 

Family  4.  Dasyp'uUe. 

a.  Manina. 

Mams,  Linn. 
/  \  i  m/phractus,  Illiger. 
PhoUdotut,  Brisson. 
Pangolinus ,  Raf. 
J'hatigiuus,  Raf. 

b.  Dasypiiia. 
Dasypus,  Linn. 

Tolypcutes,  Illiger. 

Cataphracla,  Storr. 
Dasypus,  Linn.,  F.  Cuv. 

Armadillo,  Brisson. 
Talusia,  F.  Cuv. 

Euphractus,  Wagler. 
Xenurus,  Wagler. 
Priodontes,  F.  Cuv. 

Prionodon,  Gray  (not  Horsf.). 

Chiloniscus,  Wagler. 
Chlamypliorus',  Harlan. 

c.  Oryctcropina. 
Orycteropus,  Geoff. 

d.  Myrinecophagina. 
Myrmecophaga,  Linn.,  Gray. 
Tamandua,  Gray,  F.  Cuv. 

Uroleptcs,  Wagler. 
Cyclothurus,  Gray. 
Myrmydon,  Wagler. 
Didactylis,  F.  Cuv. 

e.  Ornithorhynchina. 
Platypus,  Shaw. 

Omithorhynchus,  Blum. 
Dermipes,  Wiegm. 
Echidna,  Cuv. 

Tachyglossvg,  Illiger. 

Family  5.  Bradypida. 
Cholaepus,  Illiger. 

Bradypus,  F.  Cuv. 
Bradypus,  Linn.,  Illiger. 

Tardigradus,  Brisson. 

Arctopithecus,  Gesner. 

Ach&us,  F.  Cuv. 


appellations:  and  the  second  grand  division,  with  the  name  of  Digi- 
tated Quadrupeds,  including  tho  genera  (Section  1) — 15,  Ape;  10, 
Macauco;  (Section  2) — 17,  Dog;  18,  Hyama ;  19,  Cat;  20,  Bear; 
21,  Badger;  22,  Opossum  ;  23,  Weasel ;  24,  Otter ;  (Section  3} —25, 
Cavy ;  20,  Haro ;  27,  Beaver ;  28,  Porcupine ;  29,  Marmot ;  10, 
Squirrel;  31,  Jerboa;  32,  Rat;  33,  Shrew;  34,  Molo ;  35,  Hedgehog ; 
3(i,  Sloth;  37,  Armadillo  ;  88,  Mania;  39,  Ant- Hater ;  40,  Walrus; 
41,  Seal;  42,  Manal.i ;  43,  Bat);  but  thin  catalogue  can  hardly  bo 
called  systematic.  In  his  later  editions  ho  formed  his  catalogue  into 
a  more  completo  '  Method,'  with  four  grand  divisions  : — 1,  Hoofed 
Quadrupeds;  2,  Digitated;  3,  Pinnated  ;  4,  Winged  ;  but  hid  work 
will  always  bo  consulted  more  for  tho  natural  history  of  the  '  Quad- 
rupeds '  there  treatoil  of  than  for  their  arrangement. 

For  further  information  tho  reader  must  consult  the  works  of 
Pallas,  Allamaud,  Schreber,  Shaw,  Marcgravo,  Catcsby,  Hernandez, 
D'Azara,  Sonnerat,  Steller,  Sparrraan,  Lfl  Vaillatit,  Bruce,  Barrow, 
Buroheli,  Humboldt,  Peron,  Lesueur,  Fischer,  Lesson,  Rtippell, Smith, 
Richardson,  Bennett,  Bell,  Owen,  Ogilby,  Sykes,  Darwin,  and  a  host  of 
others,  who  have  enriched  the  subject  by  their  writings  or  tho  obser- 
vations which  they  have  made  in  their  travels. 

MAMMARY  GLANDS,  LACTEAL  GLANDS,  or  MAMMAE,  are 
organs  of  considerable  interest  from  their  occurring  only  in  that 
important  class  of  animals  to  which  they  give  a  name  [Mammalia], 
and  whose  greatest  peculiarity  is  that,  while  young,  their  food  is  the 
milk  secreted  by  the  mammary  gland  of  their  mother. 

The  number  of  mammary  glands  varies  in  different  animals.  They 
are  composed  of  ramified  ducts  which  open  on  tho  surface  of  a  nipple 
or  teat  by  a  very  minute  orifice.  In  some  animals,  as  ruminants, 
there  is  but  one  orifice  at  tho  extremity  of  each  nipple  ;  in  others,  and 
in  man,  there  are  several.  Each  orifice  leads  into  a  fine  canal,  which 
however  soon  dilates,  and  ramifies  with  irregular  and  tortuous  branches 
in  the  substance  of  the  breast  or  udder.  Each  branch  has  either  a 
simple  closed  extremity  or  terminates  in  a  minute  cellule,  and  nume- 
rous capillary  blood-vessels  ramify  on  their  walls  and  secrete  the 
milk  into  them.  When  the  mouth  of  the  young  animal,  by  the  action 
of  sucking,  produces  a  partial  vacuum  over  the  nipple,  the  weight  of 
the  surrounding  medium  presses  lightly  and  equally  upon  the  surface 
of  the  breast  or  udder,  and  propels  the  milk  from  the  ducts  in  minute 
and  gentle  streams. 

With  respect  to  their  structure,  the  lacteal  glands,  in  all  essential 
particulars  completely  correspond  with  the  larger  racemose  glands, 
for  instance,  the  parotid  and  the  pancreas.  Each  gland  consists  of  15, 
24,  or  more  irregular  flattened  lobes,  to  1"  wide,  with  a  rounded, 
angular  outline,  which,  although  their  cavities  are  quite  distinct  from 
each  other,  cannot  externally  always  be  definitely  separated.  Each  is 
composed  of  a  certain  number  of  smaller  and  smallest  lobules,  and 
these  lastly  of  gland-vesicles.  The  latter  are  rounded  or  pyriform, 
0-05"' — 0'07"'  in  size,  with  a  distinct  constriction  between  them  and 
the  smallest  excretory  duct,  as  for  instance  in  the  small  mucous 
glands,  and  as  everywhere  else  are  formed  of  a  structureless  membrane 
and  tesselated  epithelium,  which  at  the  time  of  lactation  undergoes 
peculiar  metamorphoses.  All  these  glandular  elements  are  surrounded 
by  dense  white  connective  tissue,  particularly  abundant  between  the 
gland  vesicles  and  smaller  lobules,  and  are  united  into  a  compact  large 
glandular  mass,  which  is  ultimately  covered  by  a  quantity  of  adipose 
tissue,  or  in  part  by  the  skin.  The  lacteal  glands  are  properly 
speaking  not  simple  glands,  but  like  the  lachrymal,  aggregations  of 
these.  From  each  glandular  lobe  by  the  coalescence  of  the  excretory 
ducts  of  the  smaller  and  larger  lobules,  there  ultimately  proceeds  a 
shorter  or  longer  duct,  1"' — 2"'  in  diameter,  the  lacteal  duct  or 
canal  (ductus  lactiferus  or  galactophorus),  which  running  towards 
the  nipple  dilates  beneath  the  areola  into  an  elongated  sacculus, 
2'" — 4"'  wide,  the  lacteal  sac  or  receptacle  (sacculus  or  sinus  lacti 
ferus),  afterwards  contracting  to  1"'  or  4/"  it  bends  round  into  the 
nipple,  and  ultimately  opens  at  its  apex,  in  an  independent  orifice, 
not,  more  than  V" — V"  m  diameter,  between  the  papilla)  that  exist 
in  that  situation.  All  these  excretory  ducts,  besides  an  epithelium, 
which  in  the  largest  of  them  presents  cylindrical  cells  0-006"' — O'OOl'" 
long,  and  in  the  finer  ramifications  rounded  polygonal  smaller  cells, 
and  a  homogeneous  layer  beneath  them,  also  possess  a  white  dense 
fibrous  membrane  longitudinally  plicated  in  the  larger  canals,  in  which 
hitherto  no  muscular  fibres  have  been  discovered,  nothing  but  a 
nucleated  longitudinally  fibrous  connective  tissue,  with  fine  elastic 
fibres.  Heule  however  more  recently  thinks  that  he  has  noticed 
longitudinal  muscles  in  the  lacteal  ducts ;  not  those  of  the  nipple,  but 
more  deeply  within  the  gland. 

The  nipple  (mamilla)  and  the  areola  present  numerous  smooth 
muscles  to  which  the  contractibility  of  those  parts  is  owing.  The 
bloodvessels  of  the  lacteal  glands  are  numerous,  and  surround 
the  gland-vesicles  with  a  rather  close  plexus  of  capillaries.  The 
veins  in  the  areola  constitute  a  circle  which  is  not  always  quite 
complete.  The  lymphatics  are  equally  abundant  in  the  skin  covering 
the  gland,  whilst  in  the  gland  itself  they  have  not  yet  been  demon- 
strated. The  nerves  of  the  skin  covering  the  mamma  are  derived  from 
the  supraclavicular  nerves,  and  the  cutaneous  branches  of  the  second, 
third,  and  fourth  intercostals.  In  the  interior  of  the  gland  no  other 
nerves  can  be  traced  than  a  few  fine  twigs  accompanying  the  vessels, 
whose  termination  is  unknown. 
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The  lacteal  gland  in  its  development  follows  the  same  course  as 
the  other  cutaneous  glands,  and  is,  according  to  Langer,  originally 
nothing  but  a  solid  papillary  projection  of  the  mucous  layer  of 
the  epidermis,  which  is  invested  by  a  layer  of  denser  dermal 
tissue.  In  the  sixth  to  the  seventh  month  it  throws  out  a  certain 
number  of  buds,  and  in  this  way  arise  the  first  rudiments  of  the 
subsequent  lobes.  These  are,  at  first,  nothing  but  minute  pyri- 
form  or  flask-shaped  processes  of  the  common  rudiment  of  the 
gland,  which  do  not  separate  from  each,  other  until  towards  the 
end  of  fcctal  life,  at  which  time  they  open  externally;  whilst  at  the 
same  time  rounded  or  elongated  buds  begin  to  appear  at  their  ends, 
which  at  this  time  are  also  solid.  At  the  period  of  birth  the  gland 
measures  from  — 4"',  and  already  distinctly  exhibits  a  certain 
number  (12 — 15)  of  divisions,  of  which  the  internal  still  approximate. 
The  rudimentary  papillae  in  fact  have  either  simple  flask-like  ends,  or 
terminate  in  two  or  three  sinuosities ;  whilst  the  others  are  in  con- 
nection with  a  greater  number.  The  excretory  duct  of  each  of  these 
rudimentary  lobules,  which  is  either  simple  or  possesses  two  or  three 
branches,  is  composed  of  a  fibrous  membrane  of  immature  nucleated 
connective  tissue,  and  an  epithelium  of  small  cylindrical  cells,  and  ia 
manifestly  hollow ;  whilst  the  dilated  ends,  which  cannot  in  this  case, 
any  more  than  in  other  glands  in  the  process  of  development,  at  this 
time  be  termed  terminal  vesicles,  are  still  solid  ;  being  wholly  com- 
posed, besides  the  fibrous  tunic  continued  upon  them,  from  the  ducts 
of  minute  nucleated  cells.  From  this  very  simple  form  the  latter  one 
is  thus  developed ;  by  the  long-continued  germination  of  the  primary 
and  subsequently-formed  clavate  ends,  and  their  simultaneous  exca- 
vation, a  much-branched  duct,  beset  in  its  offsets  with  whole  groups 
of  hollow  gland-vesicles,  is  at  last  formed. 

At  the  commencement  of  pregnancy  the  mammary  gland,  which  up 
to  the  period  of  puberty  had  been  but  little  developed,  enlarges  ;  its 
increase  of  size  keeps  pace  with  the  progress  of  gestation,  and  before 
its  termination  a  thin  serous  milky  fluid  begins  to  be  secreted. 
Directly  after  parturition  the  quantity  of  milk  increases,  and  it 
becomes  more  thick  and  rich,  combining  in  itself  all  the  best  prin- 
ciples for  the  nourishment  of  the  young  animal.  It  continues  to 
flow  for  a  length  of  time  proportioned  to  the  age  at  which  the 
young  animal  can  seek  its  own  food,  and  then  gradually  sub- 
siding, the  gland  decreases  to  the  same  size  which  it  had  before 
pregnancy. 

The  Milk,  the  secretion  of  the  mammary  glands,  consists  of  a  fluid, 
the  milk-plasma,  and  innumerable  spherical  opaque  corpuscles,  with 
the  brilliant  aspect  of  fat-drops  suspended  in  it.  These  corpuscles — 
the  milk-globules — vary  in  size  from  immeasurable  minuteness  up  to 
O'OOl'" — 0'002"',  and  more,  and  most  probably  do  not  consist  of  the 
fatty  part  of  the  milk  alone,  but  have  also  a  delicate  investment  of 
casein,  and  it  is  to  them  that  the  whiteness  of  the  milk  is  owing. 
With  respect  to  the  formation  of  the  milk,  it  is  to  be  remarked  that, 
except  at  the  periods  of  lactation  and  pregnancy,  the  glands  contain 
nothing  but  a  small  quantity  of  yellowish  viscid  mucus,  with  a  certain 
number  of  epithelial  cells,  and  are  lined  up  to  their  extremities  by  an 
epithelium,  which  in  that  situation  is  tesselated,  but  externally  is  more 
cylindrical.  With  conception  this  state  of  things  is  altered.  The  cells 
of  the  gland-vesicles  begin  to  develop,  at  first  a  little,  and  subse- 
quently more  and  more  fatty  matter  within  them,  and  to  enlarge,  so 
as  to  fill  the  terminal  vesicles.  To  this  is  added,  before  the  end  of 
pregnancy,  a  new  formation  of  fat,  containing  cells  in  them,  by  which 
the  older  cells  are  forced  into  lactiferous  ducts,  which  they  gradually 
fill.  Thus  it  happens,  that  although  a  true  secretion  is  not  at  that 
time  set  up,  still  in  the  latter  half  of  pregnancy  a  few  drops  of  fluid 
may  be  expressed  from  the  gland,  which,  as  is  shown  by  its  yellow 
colour,  is  not  milk,  but  nevertheless  contains  a  certain  number  of  fat- 
globules  from  the  more  or  less  disintegrated  fatty  cells,  exactly  resem- 
bling the  subsequent  milk-globules,  and  also  contains  such  cells  either 
with  or  without  a  tunic,  the  so-termed  colostrum  corpuscles.  On  the 
commencement  of  lactation  after  parturition  the  cell-formation  in  the 
gland-vesicles  proceeds  with  excessive  energy,  in  consequence  of  which 
the  secretion  collected  in  the  lactiferous  ducts  and  gland-vesicles  is 
evacuated  as  the  colostrum  or  immature  milk,  the  true  milk  taking 
its  place.  The  latter  in  the  extremities  of  the  gland  consists  only  of 
some  fluid  and  cells  entirely  filled  with  fat-globules,  which  sometimes 
occupy  the  gland-vesicles  alone,  sometimes  associated  with  pale 
epithelial  cells,  which  however  always  contain  more  or  less  fat,  and 
originate  either  in  a  free  cell-formation  or  from  epithelial  cells,  in  a 
way  analogous  to  that  in  which  the  cutaneous  sebaceous  matter  is 
formed,  by  their  continued  multiplication.  These  cells,  which  Kolliker 
designates  as  milk-cells,  break  up  so  soon  as  they  reach  the  lactiferous 
ducts  into  their  elements,  the  milk-globules,  the  membrane,  and  for 
the  most  part  also  the  nucleus,  disappearing  without  a  vestige  being 
left,  so  that  the  milk  when  secreted  usually  presents  no  indication  of 
its  mode  of  origin.  At  most  there  occur  in  it  a  very  few  larger  or 
smaller  aggregations  of  milk-globules,  which  from  their  similarity  to 
those  met  with  in  the  colostrum  may  likewise  be  termed  colostrum 
corpuscles.  The  secretion  of  the  milk  therefore  depends  essentially 
upon  a  formation  of  fluid  and  fat-containing  cells  in  the  gland-vesicles, 
and  consequently  falls  into  the  category  of  those  secretions  into  the 
composition  of  which  morphological  elements  enter ;  above  all  to  the 
fatty  secretions,  such  as  the  cutaneous  sebaceous  matter,  in  which  cells 


of  a  precisely  similar  kind  occur  to  those  met  with  in  the  gland-vesicles 
of  the  lacteal  glands  and  in  the  colostrum. 
(Kolliker,  Manual  of  Human  Histology.) 

MAMMEA,  a  genus  of  Plants  belonging  to  the  natural  order 
Gutt  iferce.  It  has  two  deciduous  equal  sepals  ;  4  or  6  petals,  coriaceous, 
somewhat  equal,  and  deciduous ;  stamens  distinct,  or  slightly  united 
at  the  base,  indefinite,  deciduous ;  filaments  short ;  anthers  adnate, 
2-celled,  opening  longitudinally  ;  ovary  4-celled  ;  ovule  solitary,  erect; 
style  short;  stigma  4-lobed,  with  emarginate  lobes;  fruit  pointed  by 
the  remains  of  the  style,  with  a  hard  putamen  and  fleshy  rind  ;  4-  or 
by  abortion  2-  or  3-celled  ;  seeds  thick  and  large. 

M.  Americana,  or  the  American  Mammee-tree,  the  only  species  of 
this  genus,  forms  a  handsome  tree  with  a  spreading  elegant  head, 
which  is  compared  with  that  of  a  Magnolia.  The  flowers  are  odorifer- 
ous, and  employed  as  an  aromatic  addition  to  liqueurs  called  Eau  and 
Crome  des  Creoles  in  some  of  the  West  India  Islands.  The  fruit  is 
large  and  has  a  double  rind,  of  which  the  outer  is  thick  and  leathery  ; 
the  inner  one  is  thin  and  bitter,  and  contains  the  pulp  closely  adher- 
ing to  it,  which  is  of  a  yellow  apricot-colour,  whence  it  is  sometimes 
called  Abricot  de  Saint  Domingue.  This  pulp  has  a  pleasant  but 
peculiar  taste  with  an  aromatic  smell ;  it  may  be  eaten  raw,  or  cut 
in  slices,  with  wine  or  sugar ;  or  cooked,  which  deprives  it  of  its 
gummy  portion.  It  is  also  preserved  in  wine  sweetened  with  sugar, 
or  in  brandy.  (Labat.)  The  fruit  is  considered  nourishing  and 
pectoral,  and  is  much  esteemed  in  America.  The  bark  abounds  in  a 
strong  resinous  gum,  used  by  the  negroes  for  extracting  chigoes  from 
their  feet.  A  bath  of  the  bark  renders  the  soles  of  the  feet  like 
Mangrove  bark.  Attempts  have  been  made  to  cultivate  it  in  stoves 
in  this  country.  According  to  Sweet,  it  grows  freely  in  sandy  loam ; 
and  ripened  cuttings,  with  the  leaves  not  shortened,  root  in  sand  under 
a  hand-glass  in  heat. 

MAMMELLI'PORA.  Bronn  proposes  this  name  instead  of  Lymno- 
rea,  Lam.,  for  a  genus  of  Fossil  Zoophyta,  analogous  to  Alcyonium. 
[Lymnorea.] 

MAMMOTH,  a  term  employed  to  designate  the  Fossil  Elephants. 
The  name  has  been  erroneously  applied  sometimes  to  the  Mastodon. 

[Eletiiant.] 

MAN,  the  highest  being  in  the  animal  series.  Although  attempts 
have  been  often  made  to  establish  a  close  affinity  between  man  and 
the  highest  forms  of  Mammalia,  the  most  recent  writers  on  the 
structure  of  the  higher  forms  of  animals  are  inclined  to  place  him 
not  only  as  a  species  and  genus  distinct  from  all  others,  but  as  occupy- 
ing a  position  of  ordinal  value.  Thus  Professor  Owen  says,  "  Man  is 
the  sole  species  of  his  genus,  the  sole  representative  of  his  order." 

The  study  of  man  may  be  pursued  under  three  different  heads. 
Thus  we  may  examine  the  structure  of  the  organs  of  his  body  and 
the  functions  they  perform,  and  this  constitutes  the  sciences  of  Human 
Anatomy  and  Physiology.  We  may  also  compare  his  structure  with 
that  of  the  lower  animals  from  a  zoological  point  of  view,  using  our 
anatomical  and  physiological  knowledge  for  this  purpose.  This  is 
called  the  science  of  Anthropology.  In  the  third  place  we  may  study 
him  in  his  relations  to  himself,  and  consider  the  varieties  he  presents. 
This  constitutes  the  science  of  Ethnology.  All  these  departments  of 
science  are  contemplated  in  the  natural  history  of  man. 

In  this  work  the  anatomy  and  physiology  of  man  are  treated  under 
the  various  separate  heads  of  the  organs  and  functions  of  man.  In  the 
present  article  we  address  ourselves  to  the  principal  features  of  the 
sciences  of  Anthropology  and  Ethnology.  The  following  apothegms 
by  Dr.  Robert  Gordon  Latham,  to  whom  the  science  of  ethnology 
is  deeply  indebted,  will  present  to  the  reader  a  view  of  the  object 
and  range  of  these  sciences  : — 

1.  The  natural  history  of  man  is  chiefly  divided  between  two  sub- 
jects— Anthropology  and  Ethnology. 

2.  Anthropology  determines  the  relations  of  man  to  the  other 
Mammalia. 

3.  Ethnology  the  relations  of  the  different  varieties  of  mankind 

to  each  other. 

4.  Anthropology  is  more  immediately  connected  with  zoology  ; 
ethnology  with  history. 

5.  Whilst  history  represents  the  actions  of  men  as  determined  by 
moral,  ethnology  ascertains  the  effects  of  physical  influences. 

6.  History  collects  its  facts  from  testimony,  and  ethnology  does 
the  same  ;  but  ethnology  deals  with  problems  upon  which  history 
is  silent,  by  arguing  backwards,  from  effect  to  cause. 

7.  This  throws  the  arena  of  the  ethnologist  into  an  earlier 
period  of  the  world's  history  than  that  of  the  proper  historian. 

8.  It  is  the  method  of  arguing  from  effect  to  cause  which 
give3  to  ethnology  its  scientific  in  opposition  to  its  literary  aspect ; 
placing  it,  thereby,  in  the  same  category  with  geology,  as  a  palaeon- 
tological  science.  Hence  it  is  the  science  of  a  method — a  method  by 
which  inference  does  the  work  of  testimony.  Furthermore,  ethnology 
is  history  in  respect  to  its  results  ;  geology  in  respect  to  its  method. 
And  in  the  same  way  that  geology  has  its  zoological,  physiological, 
and  such  other  aspects  as  constitute  it  a  mixed  science,  ethnology  has 
them  also. 

9.  The  chief  ethnological  problems  are  those  connected  with  — 
1,  the  unity;  2,  the  geographical  origin;  3,  the  antiquity;  4,  the 
future  destination  upon  earth  of  man. 
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10.  Ethnological  facts  are  physical  or  moral — physical,  as  when  wo 
determine  n  clans  from  the  colour  of  tho  skin  ;  moral,  as  when  we 
del  ermine  one  from  tho  purity  or  impurity  of  tho  habits. 

11.  Moral  characteristics  are  either  philological  (that  hi,  Connected 
with  the  language),  or  non-philological  (that  is,  not  so  connected). 

12.  A  protoplast  is  an  organised  individual,  capablo  (either  singly 
or  as  one  of  a  pair)  of  propagating  individuals  ;  itself  having  been 
propagated  by  no  such  previous  individual  or  pair. 

13.  Hence,  a  species  is  a  class  of  individuals,  each  of  which  is 
hypothctically  considered  to  be  the  descendant  of  tho  same  protoplast, 
or  of  the  same  pair  of  protoplasts. 

14.  A  variety  is  a  class  of  individuals,  each  belonging  to  tho 
came  Species,  but  each  differing  from  other  individual!  of  the  tame 
species  in  points  wherein  they  agreo  amongst  each  other. 

15.  A  race  is  a  class  of  individuals  concerning  which  there  are 
doubts  as  to  whether  they  constitute  a  separate  species  or  a  variety 
of  a  recognised  one. 

Two  interesting  questions  arise  out  of  the  study  of  man's  relation 
to  the  lower  animals,  and  the  differences  he  presents  in  various  parts 
of  the  world.  The  first  is  his  distinctness  as  a  species  from  all  the 
lower  animals  ;  and  the  second,  the  specific  unity  of  all  men.  In 
pointing  out  the  structural  differences  between  man  and  the  lowor 
animals,  we  shall  find  conclusive  evidence  of  his  specific  distinctness 
from  the  highest  forms  of  Mammalia.  The  second  question  has  been 
put  in  the  following  form  by  an  eloquent  writer : — "  Does  the  Bosjes- 
man,  who  lives  in  holes  and  caves,  and  devours  ants'  eggs,  locusts, 
and  snakes,  belong  to  the  same  species  as  the  men  who  luxuriated  in 
the  hanging  gardens  of  Babylon  —  or  walked  the  olive-grove  of 
Academe — or  Bat  enthroned  in  the  imperial  homes  of  the  Caesars — or 
reposed  in  the  marble  palaces  of  the  Adriatic— or  held  sumptuous 
festivals  in  the  gay  salons  of  Versailles  ?  Can  the  grovelling  Wawa, 
prostrate  before  his  fetish,  claim  a  community  of  origin  with  those 
whoso  religious  sentiments  inspired  them  to  pile  the  prodigious 
temples  of  Thebes  and  Memphis — to  carve  the  friezes  of  the  Parthe- 
non— or  to  raise  the  heaven-pointed  arches  of  Cologne  ?  That  ignorant 
Ibo,  muttering  his  all  but  inarticulate  prayer — is  he  of  the  same 
ultimate  ancestry  as  those  who  sang  deathless  strains  in  honour  of 
Olympian  Jove  or  of  Pallas  Athene— or  of  those  who,  in  a  purer 
worship,  are  chanting  their  glorious  hymns  or  solemn  litanies  in  the 
churches  of  Christendom  ?  That  Alfouro  woman,  with  her  flattened 
face,  transverse  nostrils,  thick  lips,  wide  mouth,  projecting  teeth,  eyes 
half-closed  by  the  loose  swollen  upper  eyelids,  ears  circular,  pendulous, 
and  flapping,  the  hue  of  her  skin  of  a  smoky  black,  and  (by  way  of 
ornament  !)  the  septum  of  her  nose  pierced  with  a  round  stick  some 
iuches  long — is  she  of  the  same  original  parentage  as  those  whose 
transcendaut  and  pei'ilous  beauty  brought  unnumbered  woes  on  the 
people  of  ancient  story,  convulsed  kingdoms,  entranced  poets,  and 
made  scholars  and  sages  forget  their  wisdom?  Did  they  all  spring 
from  one  common  mother  1  Were  Helen  of  Greece,  and  Cleopatra  of 
Egypt,  and  Joanna  of  Arragon,  and  Rosamond  of  England,  and  Mary 
of  Scotland,  and  the  Elo'ises,  and  Lauras,  and  Ianthes — -were  all  these, 
and  our  poor  Alfouro,  daughters  of  her  who  was  fairer  than  any  of 
them — Eve  ?  The  Quaigua,  or  Saboo,  whose  language  is  described  as 
consisting  of  certain  snapping,  hissing,  grunting  sounds — all  more  or 
less  nasal — is  he  too  of  the  same  descent  as  those  whose  eloquent 
voices  '  fulmined  over  Greece,'  or  shook  the  forum  of  Rome — or  as 
that  saint  and  father  of  the  church  surnamed  the  '  golden-mouthed' — 
or  as  those  whose  accents  have  thrilled  all  hearts  with  indignation,  or 
melted  them  with  pity  and  ruth,  in  the  time-honoured  halls  of 
Westminster  ?" 

We  shall  find  as  we  proceed  that  the  evidence  of  relation  of  structure 
is  so  strong,  and  of  descent  from  a  common  pair  so  evident,  that  we 
cannot  but  answer  this  question  in  the  affirmative. 

We  shall  first  speak  of  the  bony  or  osseous  structure  of  man,  refer- 
ring the  reader  to  the  articles  Chimpanzee,  Locomotion  in  Animals, 
and  Skeleton,  for  illustrations  of  the  various  points  of  structure 
spoken  of,  and  also  for  comparison  with  the  lower  animals. 

In  every  part  of  the  human  frame  we  find  adaptations  to  the  erect 
attitude,  the  most  peculiar  characteristic  of  mankind.  Examining  the 
skeleton,  we  find  that  the  two  condyles,  or  articulating  surfaces  of  the 
occiput,  by  which  the  skull  is  connected  with  the  spine,  are  so  placed 
on  each  side,  that  a  vertical  line  passing  through  the  centre  of  gravity 
of  the  head  would  fall  almost  exactly  between  them  and  on  the  top 
of  the  spine.  The  condyles  are  not  placed  at  the  very  centre  of  the 
base  of  the  skull,  but  just  behind  it,  so  as  to  compensate  in  some 
measure  for  the  greater  specific  gravity  of  the  posterior  part  of  the 
head,  which  is  composed  chiefly  of  thick  heavy  bone  and  brain,  while 
the  anterior  is  formed  in  part  by  the  light  bones  of  the  face,  and 
contains  numerous  cavities.  Still  however  there  is  a  slight  preponder- 
ance in  front  of  the  condyles,  which,  when  the  head  is  not  held  up  by 
some  external  force,  tends  to  carry  it  forwards  and  downwards,  as  we 
may  see  in  persons  falling  asleep  in  the  erect  posture.  But  the  muscles 
attached  to  the  back  of  the  head  are  far  larger  and  more  numerous, 
as  well  as  more  conveniently  arranged  for  the  full  exercise  of  their 
power,  than  those  in  front  of  the  condyles ;  and  the  effort  required  of 
them  to  hold  up  the  head  is  so  slight,  that  it  may  be  made  throughout 
the  day  without  producing  fatigue. 
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Tho  surfaces  of  these  condyles  moreover  have  I  horizontal  direction 
(when  tho  head  is  held  upright),  and  thus  the  weight  of  the  skull  falin 
vertically  upon  them  and  tho  top  of  the  vertebral  column.  Comparing 
with  these  arrangements  tho  position  and  direction  of  the  occipital 
condyles  in  other  Mammalia,  wo  find  that  in  tho  latter  they  are  plimd 
much  nearer  the  back  of  the  head,  and  that  their  piano  is  more  oblique. 
Thus,  if  a  lino  be  drawn  in  the  median  plane  along  the  base  of  a 
human  skull,  the  foramen  magnum  and  occipital  condyles  will  be  found 
immediately  behind  the  point  at  which  that  line  is  bisected  ;  whiU  in 
tho  chimpanzee  (in  which  also  the  condyles  are  proportionally  small'  r; 
the  same  parts  are  placed  in  the  middle  of  the  posterior  third  of  a  lino 
similarly  drawn,  and  in  other  animals  are  still  farther  back.  Hence 
there  is  in  all  animals  a  greater  proportion  of  the  weight  of  the  head 
in  front  of  the  vertebral  column  than  there  is  in  man;  and  all  tho 
parts  anterior  to  tho  condyles  are  proportionally  shorter  in  man  than 
in  other  Mammalia,  in  which  the  jaws,  tho  bony  palate,  the  basilar 
part  of  the  occipital  bone,  and  the  petrous  portions  of  the  temporal, 
are  always  long  and  large. 

Besides  being  placed  so  far  behind  the  centre  of  gravity  of  the  head, 
the  condyles  of  other  Mammalia  are  directed  more  obliquely  down- 
wards than  those  of  man  ;  so  that,  if  the  head  were  supported  on  the 
top  of  a  vertical  column,  its  weight  (even  if  it  fell  entirely  upon  the 
condyles)  would  press  on  an  inclined  plane,  and  constantly  tend  to 
carry  the  head  forwards  and  downwards.  The  degree  of  obliquity  in 
the  direction  of  the  condyles  varies  in  different  animals.  It  may  be 
nearly  estimated  by  the  angle  formed  by  two  lines,  one  of  which  is 
drawn  in  tho  plane  of  the  occipital  foramen,  and  the  other  from  ita 
posterior  edge  to  the  lower  margin  of  the  orbit.  This  angle  is  of  3" 
in  man,  and  of  37°  in  the  orang-outan ;  but  in  the  horse  it  is  90°,  the 
plane  of  the  foramen  being  vertical.  If  therefore  the  natural  posture 
of  man  were  horizontal,  he  would  in  this  respect  be  circumstanced 
like  the  horse,  for  the  plane  of  his  condyles,  which  is  nearly  horizontal 
in  the  upright  position,  would  then  be  vertical ;  the  head,  instead  of 
being  nearly  balanced  on  the  top  of  the  column,  would  hang  at  the 
end  of  the  neck,  and  its  whole  weight  would  have  to  be  suppported 
by  some  external  and  constantly-acting  power.  But  for  this  there  is. 
neither  in  the  skeleton  nor  in  the  muscular  system  of  man  any  ade- 
quate provision.  In  other  Mammalia  the  head  is  maintained  in  such 
a  position  by  a  strong  and  thick  ligament  (ligamentum  nucha;),  which 
passes  from  the  spines  of  the  cervical  and  dorsal  vertebrae  to  the  most 
prominent  part  of  the  occiput,  but  of  which  in  man  there  is  little  or 
no  trace.  In  the  horizontal  position  therefore  he  would  have  the 
heaviest  head,  with  the  least  power  of  supporting  it. 

The  position  of  the  face  immediately  beneath  the  brain,  so  that  its 
front  is  nearly  in  the  same  plane  as  the  forehead,  is  peculiarly  charac- 
teristic of  man ;  for  the  crania  of  the  chimpanzee  and  orang,  which 
approach  nearest  to  that  of  man,  are  altogether  posterior  to  and  not 
above  the  face.  This  form,  at  the  same  time  that  it  remarkably 
distinguishes  the  human  from  the  brute  features,  is  exactly  adapted 
to  the  erect  attitude.  In  that  posture  the  plane  of  the  orbits  is  nearly 
horizontal;  the  cavities  of  the  nose  are  in  the  best  direction  for 
inhaling  odours,  proceeding  from  before  or  from  below  them ;  the 
jaws  do  not  project  in  front  of  the  forehead  and  chin.  But  suppose 
the  posture  changed,  as  painful  an  effort  would  be  required  to  examine 
an  object  in  front  of  the  body  as  is  now  necessary  to  keep  the  eyes 
fixed  on  the  zenith,  and  the  heavens  would  be  almost  hidden  from  our 
view ;  the  nose  would  be  unable  to  perceive  any  other  odours  than 
those  which  proceeded  from  the  earth  or  from  the  body  itself ;  and 
the  teeth  and  lips  would  be  almost  useless,  for  they  would  scarcely 
touch  an  object  on  the  ground  before  the  forehead  and  chin  were  in 
contact  with  it ;  while  the  view  of  that  which  they  attempted  to  seize 
would  be  obscured  by  the  nose  and  cheeks. 

The  vertebral  column  in  man,  though  not  absolutely  straight,  yet 
has  its  curves  so  arranged,  that  when  the  body  is  in  the  erect  posture, 
a  vertical  line  drawn  from  its  summit  would  fall  exactly  on  the  centre 
of  its  base.  It  increases  in  size  in  the  lumbar  region,  and  is  therefore 
somewhat  pyramidal  in  form.  The  lumbar  portion  of  the  human 
vertebral  column  is  also  of  considerable  length,  and  is  composed  of 
five  vertebrae  ;  while  in  the  chimpanzee  and  orang  there  are  but  four. 
The  processes  for  the  attachment  of  muscles  upon  it  are  long  and 
strong ;  an  arrangement  well  adapted  to  overcome  the  tendency  which 
the  weight  of  the  viscera  in  front  of  the  column  has  to  draw  it 
forwards  and  downwards.  Thus  the  spinous  processes  of  the  cervical 
and  dorsal  vertebrae,  which  are  in  other  Mammalia  large  and  strong 
for  the  attachment  of  the  ligamentum  nucha?  to  support  the  head,  are 
in  man  scarcely  prominent,  and  his  head  is  nearly  balanced  on  the 
vertebral  column ;  while  those  of  the  lumbar  vertebra;,  by  which  the 
weight  of  the  thoracic  and  abdominal  viscera  is  partly  supported,  are 
proportionally  much  larger  in  man  than  in  other  Mammalia. 

The  base  of  the  human  vertebral  column  is  placed  on  a  sacrum  of 
greater  proportional  breadth  than  that  of  any  other  animal,  and 
remarkably  arched  forwards.  The  sacrum  is  again  fixed  between  two 
widely-expanded  haunch-bones,  forming  the  lateral  walls  of  a  pecu- 
liarly broad  pelvis.  By  its  great  width  the  pelvis  forms  an  ample 
cavity  for  the  support  and  defence  of  many  of  the  viscera,  and  espe-  • 
cially  of  the  pregnant  uterus  :  by  the  distant  separation  of  the  haunches 
and  thighs  the  basis  of  support  is  rendered  wider,  and  by  its  oblique 
direction  the  weight  of  the  body  is  transmitted  more  directly  from 
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the  sacrum  to  the  upper  part  of  the  thigh-bones.  The  pelvis  of  every 
other  species  of  the  class  is  very  different  from  the  human ;  it  is 
always  longer  and  narrower,  having  a  far  smaller  space  between  the 
iliac  bones  and  the  lowest  ribs ;  the  sacrum  especially  is  lengthened 
and  reduced  in  width ;  the  aire  of  the  ilia  are  much  less  expanded  ; 
and  the  whole  pelvis,  instead  of  forming  an  angle  with  the  vertebral 
column,  is  almost  in  the  same  line  with  it. 

The  lower  extremities  of  man  are  remarkable  for  their  length, 
which  is  proportionally  greater  than  that  of  any  other  mammal,  except 
those  of  the  kangaroo  tribe.  Now  it  is  evident -that  no  greater 
obstacle  to  progression  in  ths  horizontal  posture  could  exist  than  this 
length  of  what  would  then  be  the  hind  legs.  Either  raan  would  be 
obliged  to  rest  on  his  knees,  with  his  thighs  so  bent  towards  the 
trunk,  that  an  attempt  to  advance  them  would  be  painful,  and  with 
his  legs  and  feet  immoveable  and  useless ;  or  he  must  elevate  his 
trunk  upon  the  extremities  of  his  toes,  throwing  his  head  downwards, 
and  exerting  himself  forcibly  at  every  attempt  to  bring  forward  the 
thighs  by  a  rotatory  motion  at  the  hip-joint.  In  either  case  the  only 
useful  joint  would  be  that  at  the  hip,  and  the  legs  would  be  scarcely 
superior  to  wooden  or  other  rigid  supports. 

The  position  of  the  human  thigh-bone,  iu  which  it  is  most  securely 
fixed  in  its  deep  acetabulum,  is  that  which  it  has  when  supporting 
the  body  in  the  erect  attitude.  In  the  chimpanzee  and  orang-outan 
its  analogous  position  is  at  an  obliquo  angle  to  the  long  axis  of  the 
pelvis,  with  the  body  supported  obliquely  in  front  of  it :  in  other 
animals,  as  the  elephant,  it  forms  nearly  a  right  angle  ;  and  iu  others, 
as  the  horse,  ox,  &c,  an  acute  angle  with  the  axis  of  the  pelvis  and 
spinal  column.  The  human  femur  is  further  distinguished  by  its 
great  length,  by  the  obliquity  and  length  of  its  neck,  and  by  its  being 
directed  somewhat  obliquely  inwards  towards  that  of  the  opposite 
side,  so  as  to  approximate  tho  knees  and  bring  them  more  directly 
under  the  pelvis.  It  is  by  this  great  length  of  the  thigh  that  the 
proportion  in  tho  length  of  the  human  thigh  and  arm  is  so  different 
from  that  which  obtains  in  tho  apes,  among  which,  in  the  chimpanzee, 
the  arms  roach  to  the  level  of  tho  knees,  and  in  the  orang-outan  to 
the  ancles ;  while  in  man  they  extend  only  to  the  middle  of  the 
thighs.    In  all  other  animals  the  thigh  is  still  shorter. 

In  the  human  knee-joint  we  find  tho  opposed  extremities  of  the 
femur  and  tibia  expanded  so  as  to  present  a  very  broad  articulating 
surface  ;  and  the  internal  condyle  of  the  femur  lengthened,  so  that  the 
whole  weight  of  the  body  when  erect  falls  vertically  on  the  top  of  the 
tibia,  when  the  joint  is  in  the  firmest  position  in  which  it  can  be 
placed. 

The  weight  of  the  body  is  next  transmitted  through  the  tibia  to 
the  upper  convex  surface  of  the  astragalus,  and  thence  to  the  other 
bones  of  the  foot. 

The  human  foot  is,  in  proportion  to  the  size  of  the  whole  body, 
larger,  broader,  and  stronger  than  that  of  any  other  mammal.  In  the 
upright  position  it  is  at  right  angles  with  the  leg,  and  Ls  in  contact 
with  the  ground  at  both  ends.  The  sole  of  the  foot  is  concave,  so 
that  the  weight  of  the  body  falls  on  the  summit  of  an  arch,  of  which 
the  astragalus  (supported  below  by  a  very  strong  ligament),  represents 
the  key-stone,  and  of  which  the  principal  points  of  support  are  the 
large  and  arched  os  calcis,  and  the  anterior  extremities  of  the  meta- 
tarsal bones.  This  strength  and  size  of  his  foot  enable  man  alone  of 
all  Mammalia  to  stand  upon  one  leg.  The  natural  contact  of  the 
os  caicis  with  the  ground,  and  its  arched  form,  are  also  peculiar  to 
him.  All  the  apes  have  the  os  calcis  small,  straight,  and  more  or  less 
raised  from  the  ground,  which,  when  standing,  they  touch  only  with 
the  outer  side  of  the  rest  of  the  foot ;  while  in  animals  more  remote 
from  man  the  angle  which  the  os  calcis  forms  with  the  tibia  is  still 
more  acute ;  and  the  foot  being  more  elongated  and  narrow  the  extre- 
mities of  the  toes  only  come  in  contact  with  the  ground.  The  foot  of 
the  Monkey  is  still  further  distinguished  from  that  of  Man  by  the 
great  length  of  four  of  its  toes,  and  the  separation  of  the  most  internal 
(which,  instead  of  being  the  largest,  is  the  smallest)  from  the  rest,  in 
such  a  manner  that  it  can  be  opposed  to  them  in  action,  like  a  thumb. 
Monkeys  are  hence  four-handed,  all  their  extremities  being  alike 
adapted  for  prehension  and  for  clinging  to  small  bodies,  as  the 
branches  of  trees,  &c. 

Man's  chest  is  large  and  expanded.  It  is  flattened  in  front,  and  has 
greater  dimensions  transversely  than  in  depth,  a  peculiarity  in  which 
only  the  most  man-like  monkeys  partake.  The  sternum  is  short  and 
broad,  and  there  is  a  considerable  distance  between  the  lower  ribs  and 
the  haunch-bones,  in  consequence  of  the  small  number  of  ribs  and  the 
length  of  the  lumbar  portion  of  the  vertebral  column.  The  viscera 
in  this  space,  which  in  the  horizontal  position  would  be  but  insuffi- 
ciently held  up  by  the  abdominal  muscles,  are  in  the  erect  attitude 
securely  supported  by  the  expanded  pelvis. 

In  the  upper  or  anterior  extremity  of  man  we  find  ample  proofs  of 
his  naturally  erect  attitude,  though  some  of  them  are  only  of  a 
negative  kind,  as  those  drawn  from  the  total  unfitness  of  the  arm 
and  hand  to  be  an  organ  of  support ;  and  others  only  presumptive,  as 
those  relating  to  the  necessity  of  the  upright  posture  for  the  full 
exercise  of  the  hands.  But  the  peculiarities  of  the  upper  extremity 
of  man,  in  relation  to  his  being  the  only  two-handed  animal,  are 
sufficiently  interesting  to  require  a  separate  description. 

The  other  parts  of  the  human  body  concerned  in  locomotion  are  in 


exact  adaptation  with  the  peculiar  construction  of  the  skeleton.  The 
superior  power  of  the  muscles,  tending  to  draw  the  head  and  spine 
backwards,  has  been  already  referred  to  ;  the  glutei,  by  which  tin 
pelvis  is  fixed  on  the  thighs,  and  by  which  the  principal  outward 
motions  of  the  legs  are  performed,  are  very  large,  forming  the  buttocks, 
which  are  peculiar  to  man  ;  the  extensors  of  the  legs  are  more  power- 
ful than  the  flexora,  an  arrangement  which  is  the  reverse  of  that  of 
other  animals  ;  the  gastrocnemii,  from  which  such  powerful  exertions 
are  constantly  required  to  raise  the  whole  weight  of  tho  body  by 
drawing  up  the  heel,  as  in  walking,  jumping,  &c,  form  a  large  mass, 
the  calf,  which,  like  tho  buttock,  is  found  in  no  other  animal ;  tho 
flexor  longus  pollicia  muscle  is  attached  only  to  the  great  toe,  on  which 
the  weight  of  the  body  is  so  often  supported;  while  in  the  chimpanzee 
and  orang,  which  in  so  many  other  respects  resemble  the  human 
form,  it  is  affixed  to  the  three  middle  toes ;  the  serratus  magnus, 
which,  like  a  sling  between  the  scapula?,  supports  the  front  of  tho 
trunk  of  quadrupeds,  is  proportionally  small  in  man. 

In  the  preceding  observations,  at  the  same  time  that  the  peculiarities 
of  the  human  skeleton  have  been  pointed  out,  sufficient  evidence  has 
probably  been  adduced  to  prove  that  the  erect  attitude  is  that  to 
which  the  structure  of  man,  but  of  no  other  mammal,  is  best  adapted. 
Yet  some  have  argued  the  contrary  from  the  histories  and  fables  of 
some  supposed  wild  men,  who  it  has  been  said,  were  found  in  woods, 
dumb,  hairy,  and  crawling  on  all-fours,  and  who  have  been  considered 
as  specimens  of  man,  unaltered  by  civilisation,  in  a  state  of  original 
nature.  (See  the  histories  of  '  Peter  the  Wild  Boy,'  and  others,  iu 
Blumenbach's  'Beytriige  zur  Naturguschichte' ;  Monboddo's  'Ancient 
Metaphysics,'  &c.)  It  is  sufficient  to  say  that  in  the  very  few  cases  of 
the  kind  for  which  there  is  any  authority,  it  has  been  clearly  proved 
that  they  were  merely  idiotic  or  otherwise  deficient  children,  who  had 
been  lost  or  exposed  by  their  parents  ;  and  that  the  authors  who  state 
them  to  have  been  either  quadruped  or  hairy  are  altogether  unworthy 
of  credit.  But  while  this  class  of  writers  has  seemed  anxious  to 
reduce  Man  to  the  station  of  the  Apes,  another  has  endeavoured  to 
prove  that  there  are  some  of  the  Monkey  tribe  who  are  habitually 
biped.  The  allusions  already  made  to  the  structure  of  their  skeleton 
(which  has  been  most  fully  illustrated  by  Professor  Owen  in  the  'Zoo\. 
Trans.,'  vol.  i.)  will  have  rendered  this  extremely  improbable  ;  and  it 
is  now  perfectly  certain,  from  repeated  observation,  that  the  gesture 
of  even  those  orangs  who  are  most  man-like  is  never  agile  or  easy 
unless  they  employ  all  their  limbs  to  support  them.  The  attempts  of 
other  animals,  as  dogs,  bears,  &c,  who  are  taught  to  assume  the  erect 
posture,  are  even  more  constrained  than  those  of  the  monkeys. 

Man  alone  is  two-handed.  "That,"  says  Cuvier  (' Regno  Animal,' 
i.  78),  "which  constitutes  the  hand,  properly  so  called,  is  the  faculty 
of  opposing  the  thumb  to  the  other  fingers  to  seize  the  most  minute 
objects,  a  faculty  which  is  carried  to  its  highest  degree  of  perfection 
in  Man,  in  whom  the  whole  anterior  extremity  is  free,  and  can  be 
employed  in  prehension."  Hands  thus  defined  occur  only  in  man  and 
in  monkeys ;  the  former  is  therefore  made  to  constitute  a  separate 
order,  Bimanous,  and  the  latter  are  included  in  a  second  order,  as 
Quadmmanous,  or  four-handed. 

Although  formed  on  the  same  general  plan  as  the  anterior  extre- 
mity of  all  vertebrated  animals,  the  structure  of  the  human  baud  is 
so  much  more  complicated  than  theirs,  and  adapted  to  so  many  more 
intricate  offices,  that  Sir  C.  Bell  (' Bridge  water  Treatise,'  p.  18)  has 
said,  "  We  ought  to  define  the  hand  as  belonging  exclusively  to  Man." 
Its  perfection  as  an  organ  of  prehension  is  due  partly  to  its  own  con- 
struction and  partly  to  the  form  of  the  parts  with  which  it  is  con- 
nected, for,  "  the  whole  frame  must  conform  to  the  hand,  and  act  with 
reference  to  it."  The  erect  attitude,  for  example,  which  has  been 
proved  to  be  that  which  is  natural  to  man,  is  necessary  to  its  full 
action,  and  to  that  wide  range  of  motion  which  it  receives  from  tha 
arm,  and  which  is  the  main  object  in  the  construction  of  all  the  parts 
by  which  the  hand  is  connected  with  the  trunk  :  and  in  like  manner 
it  could  te  proved  that  more  remotely  the  peculiarities  of  the  organs 
of  sensation,  of  digestion,  and  of  other  functions,  are  adapted  to  the 
hands. 

By  a  powerful  collar-bone,  which  keeps  the  shoulder  and  arm  apart 
from  the  chest,  man  obtains,  in  common  with  all  the  animals  which 
have  much  power  in  digging,  flying,  or  climbing,  as  moles,  bats, 
squirrels,  &c,  a  powerful  lateral  and  inward  motion  of  the  arm,  and  a 
wider  range  for  action  beyond  the  body.  His  scapula,  or  shoulder- 
bone,  is  strong  and  broad,  and  has  a  prominent  spine  and  acromion,  to 
which  muscles  are  attached,  while  its  glenoid  cavity,  being  directed 
outwards,  and  maintained  there  by  the  clavicle,  leaves  all  the  outward 
motions  of  the  arm  perfectly  free  from  hindrance.  In  the  same  degree 
the  hemispherical  head  of  the  humerus  loosely  adapted  to  the  shallow 
glenoid  cavity,  its  long  and  light  shaft,  and  its  flattened  tuberosities, 
all  combine  to  produce  a  freedom  of  motion  in  the  upper  arm,  which, 
were  it  used  as  an  organ  of  support,  could  not  exist  without  danger  of 
injury,  but  which  are  essential  to  the  wide  range  within  which  it  is 
necessary  that  the  hand  should  act.  The  only  motions  of  the  fore 
arm  upon  the  upper  arm  are  those  of  flexion  and  extension  ;  by  the 
former  the  hand  can  be  brought  within,  and  by  the  latter  carried 
beyond  the  range  of  motion  of  which  the  upper  arm  alone  is  capable. 
The  bones  of  the  fore  arm  itself  are  so  articulated  that  one  may 
rotate  on  the  other  in  any  position  of  the  arm;  the  bone,  which  in 


MAN. 


MAN. 


SN 


this  rotation  is  fixod,  boing  tliat  by  which  tho  hingo-joint  of  tho  elbow 
is  formed,  while  that  which  rolls  ovor  it  is  articulated  by  another 
hinge-joint  with  the  wrist  ami  hand.  Tims  then,  wore  the  hand  it  <  II 
powerless,  there  would  bo  in  tho  other  bones  and  joints  of  the  upper 
extremity  provisions  for  moving  it  through  the  greater  part  of  n 
sphere  whose  radius  is  equal  to  the  length  of  tho  arm,  for  bringing  it 
to  any  point  in  that  sphere,  and  for  moving  it  in  any  direction  at  that 
point. 

The  perfection  of  tho  structuro  of  tho  hand  itself  is  chiefly  duo  to 
the  size  and  strength  of  tho  thumb,  by  which  its  superiority  over  tho 
hands  of  monkeys  (who  enjoy  a  freedom  of  motion  of  tho  arm  equal 
to  that  which  man  possesses)  is  also  chiefly  produced.  From  its  size 
and  strength  the  thumb  of  tho  human  hand  can  bo  brought  into  exact 
and  powerful  opposition  to  the  extremities  of  the  fingers,  which  are 
all  moreover  separately  moveable,  and  can  each  in  its  turn,  or  alto- 
gether, bo  employed  in  association  with  tho  thumb.  The  least  consider- 
ation will  show  how  numerous  aro  tho  actions  in  which  this  easy  and 
exact  opposition  of  tho  tips  of  the  thumb  and  of  one  or  more  fingers, 
if  not  necessary,  is  at  least  essential  to  dextority.  In  those  monkeys 
which  approach  most  nearly  to  man  tho  thumb  is  so  short  and  weak, 
and  the  fingers  so  long  and  slender,  that  their  tips  can  scarcely  be 
brought  in  opposition,  and  can  never  be  opposed  in  near  contact  with 
each  other  with  any  degree  of  force.  Hence,  though  admirably  adaptod 
for  clinging  round  bodies  of  a  certain  size,  as  tho  small  branches  of 
trees,  &c,  they  can  neither  seize  very  minute  objects,  nor  support 
large  ones ;  but  the  hand  of  man  is  adapted  for  all  these  and  many 
other  purposes. 

It  is  a  great  peculiarity  of  man  that  his  hands  and  feet  are  so 
different  from  each  other;  and  in  man  alone  their  uses  are  totally 
different.  In  the  monkeys  all  the  extremities  are  alike  formed  to  be 
organs  of  prehension ;  in  tho  Camivora  all  aro  alike  organs  of  pre- 
hension and  support ;  in  the  hoofed  animals  all  .are  organs  of  support 
alone  ;  in  man  the  anterior  or  upper  extremities  are  entirely  for  pre- 
hension, the  posterior,  or  lower,  entirely  for  support.  M.  Bory  de 
St.  Vincent  (' Orang,'  'Diet.  CI.  d'Hist.  Nat.')  indeed  thinks  that  the 
absence  of  a  prehensile  power  in  the  human  foot  is  uncertain,  and 
that  the  position  of  the  great  toe  may  be  changed  so  as  to  convert  the 
foot  of  man  into  a  hand,  like  that  of  the  monkey.  He  says  there  are 
peasants  in  the  Laudes  of  Aquitaine  who  aro  termed  Resiniers,  from 
collecting  the  resin  of  the  Pimis  maritima,  who  acquire  a  power  of 
opposing  the  great  toe  to  the  others,  like  a  thumb ;  but  it  would 
surely  be  as  incorrect  to  deduce  from  the  instances  of  rarely  acquired 
power  in  these  peasants,  or  in  those  who  are  born  without  hands,  and 
can  write  or  work  with  their  toes,  that  the  human  foot  is  naturally  an 
organ  of  prehension,  as  it  would  to  assume  that  the  natural  position 
of  the  bear  is  erect  because  a  few  of  his  species  have  been  taught  to 
assume  such  a  position  for  a  short  time.  Besides,  in  those  who  have 
been  born  without  hands  and  have  endeavoured  to  substitute  their 
feet,  the  prehension  of  small  bodies  has  been  effected  not  by  opposing 
the  great  toe  to  the  others,  but  by  flexing  its  phalanges  firmly  against 
its  ball. 

With  one  exception  (in  the  fossil  genus  Anophtherium)  man  is 
distinguished  from  all  other  animals  by  the  equality  in  length  of  all 
his  teeth,  and  by  the  equally  close  approximation  of  them  all  in  each 
jaw.  Even  the  most  anthropomorphous  apes  (as  the  chimpanzee  and 
orang-outan)  have  the  canine  teeth  longer  than  the  others,  and  an 
interval  in  the  line  of  teeth  in  each  side  of  each  jaw,  to  receive  the 
canine  teeth  of  the  opposite  jaw.  The  vertical  position  of  the  human 
teeth,  on  which  one  of  the  most  characteristic  features  of  the  human 
face,  the  prominent  chin,  depends,  is  also  quite  peculiar,  and  is 
intimately  connected  both  with  his  erect  attitude,  and  with  the  per- 
fection of  his  hands,  by  which  the  divided  food  is  conveyed  to  the 
mouth.  The  intermaxillary  bones,  in  which  the  upper  incisor  teeth 
are  developed,  have  often  been  described  as  absent  in  man  alone ;  but 
in  fact  they  are  only  united  to  the  upper  maxillary  bones  at  a  very 
early  period  of  the  life  of  the  human  foetus.  The  extent  of  the 
palatine  portions  of  these  bones  is  indicated  by  the  position  of  the 
foramina  incisiva,  which  in  man  are  united  into  one  hole,  which  is 
much  nearer  to  the  incisor  teeth  than  in  any  quadrumanous  animal. 

The  smoothness  of  his  skin  and  the  entire  deficiency  of  all  natural 
arms  either  of  attack  or  of  defence  are  other  peculiarities  of  the 
human  race.  The  face  and  body  of  the  most  delicate  female  are 
indeed  covered  with  hair,  and  therefore  man  must  be  regarded  as  a 
hairy  animal ;  but  there  is  sufficient  difference  between  the  fine 
colourless  and  downy  hair  with  which  the  human  body  generally  is 
beset,  and  the  long  silky  or  woolly  hair  with  which  even  the  smoothest 
apes  are  covered,  to  adopt  this  as  an  additional  specific  character  of 
mankind.  Some  parts  of  the  human  body,  on  the  other  hand,  are 
even  more  hairy  than  those  of  other  animals,  as  the  scalp,  axillae,  &c. 
In  his  naturally  unarmed  condition,  destitute  of  either  projecting 
teeth  or  strong  claws,  covered  neither  with  hard  scales,  nor  with 
bristles,  nor  with  a  thick  hide,  and  surpassed  in  speed  by  many  of 
his  more  powerful  antagonists,  man's  condition  would  seem  most 
pitiable,  and  inferior  to  that  of  any  other  animal ;  for  on  all  the  rest 
of  those  to  whom  she  has  denied  the  weapons  of  attack,  nature  has 
bestowed  the  means  either  of  defence,  or  of  concealment,  or  of  flight. 
But  man,  by  his  superior  reason,  has  subdued  all  other  animals.  His 
intellect  can  scarcely  suggest  the  mechanism  which  his  hands  cannot 


frame;  and  ho  has  made  for  hitmelf  MM  more  DOWerfu]  and  destruc- 
tive than  any  other  creature  wields  ;  he  lias  clothed  biuis-lf  In  armour 
and  built  walls  of  defence  with  wliieh  ho  can  defy  the  tttsckl  VOIf 
but  his  follow-mon.  Naturally  unarmed,  man  ha<  conquered  the 
whole  armed  creation  ;  Home  ho  \im  driven  from  their  abode-,  and 
almost  exterminated  ;  others  he  has  forced  to  share  \\'w.  labour;  and 
othors  ho  uses  for  his  food,  hi*  clothing,  or  hw  pleasure. 

The  only  other  part  of  the  human  structure  which  It  i..  now 
necessary  to  notice  is  tho  brain,  whose  size  iu  proportion  to  the  re-it 
of  tho  nervous  system  far  surpasses  that  of  any  other  animal.  Thin 
may  bo  at  onco  seen  by  observing  the  proportion  which  tlje  cranium, 
or  rather  tho  cavity  containing  tho  brain,  and  the  face,  bear  to  t&flk 
other.  In  many  cases  also  it  may  be  estimated  by  what  i<  call'-d  t  ,e 
facial  angle  of  Camper,  which  is  found  by  drawing  a  lino  from  t  i  e 
most  prominent  part  of  tho  forehead  to  that  of  the  upper  jaw-bone, 
and  observing  tho  angle  which  it  forms  with  another  lino  drawn 
through  tho  meatus  auditorius  externm  to  tho  base  of  the  noi-e,  or 
(the  head  being  held  iu  a  vertical  position)  with  a  horizontal  line.  Iu 
man  the  facial  angle  is  in  tho  average  of  Europeans  b0° ;  in  some 
children  it  is  a  right  angle,  but  in  some  negroes  is  not  more  than  70". 
In  the  adult  chimpanzee  (which  approaches  in  this  respect  nearest  to 
man)  tho  facial  angle  is  only  35",  and  in  the  orang,  or  tatyr,  BO* 
(Owen,*  in  '  Zool.  Trans.')  In  other  animals  it  is  still  less,  except  when 
it  is  increased  by  the  prominence  of  large  frontal  sinuses,  or  by  the 
comparative  shortness  of  tho  jaws.  In  regard  to  its  structure  the 
human  brain  exceeds  all  others  in  the  development  of  its  cerebral 
hemispheres,  in  the  number  and  development  of  parts,  in  the  depth 
and  number  of  its  convolutions,  and  in  the  quantity  of  its  medullary 
matter  in  proportion  to  tho  cortical. 

In  the  economy  of  the  human  body  there  are  peculiarities  not  less 
marked  than  those  in  its  structuro.  Perhaps  the  most  characteristic 
is  the  ability  which  man  enjoys  of  living  ou  almost  any  part  of  the 
globe,  and  of  thriving  alike  in  either  extreme  of  natural  temperature. 
Thus  the  Qreenlanders  and  Esquimaux  have  reached  between  70° 
and  80°  N.  lat.,  while  the  negro  of  Africa  and  the  red  man  of  America 
live  under  the  equator.  But  even  Europeans,  accustomed  to  a  tem- 
perate climate,  can  bear  either  of  these  extremes  of  cold  and  heat, 
as  has  been  sufficiently  proved  by  the  numerous  instances  in  which 
those  who  have  gone  on  the  Arctic  expeditions  have  been  obliged  to 
winter  in  high  northern  latitudes ;  and  on  the  other  hand  by  the 
slight  degree  in  which  European  settlers  in  the  hottest  parts  of  Africa 
are  influenced  by  the  temperature. 

Man  subsists  with  equal  facility  under  various  degrees  of  atmo- 
spheric pressure.  The  valleys,  and  the  elevated  table-lauds  of  South 
America,  some  of  which  are  10,000  feet  high,  are  both  inhabited  by 
man,  the  barometer  standing  in  the  one  at  30  inches,  and  in  the  other 
at  only  20  inches.  Condamine  and  Bouguer,  with  their  attendants 
lived  for  three  weeks  at  a  height  of  14,b'00  French  feet  above  the 
level  of  the  sea,  where  the  barometer  stood  at  15  J  inches,  and  the 
atmospheric  pressure  was  therefore  only  a  little  more  than  half  that  to 
which  they  had  been  accustomed. 

In  adaptation  with  his  ability  to  inhabit  almost  every  climate,  man 
can  subsist  on  the  most  varied  food.  In  the  northern  regions,  where 
the  earth  is  covered  through  the  greater  part  of  the  year  with  snow, 
and  vegetables  of  any  kind  can  be  procured  only  iu  the  smallest 
quantity,  the  Esquimaux  and  Samoiedes  subsist  as  well  on  animal 
food  alone  as  the  European  does  on  the  most  carefully  mixed  diet ;  + 
and,  on  the  other  hand,  the  inhabitant  of  the  torrid  zone  is  not  more 
inconvenienced  by  his  daily  subsistence  on  the  cocoa-nut,  banana,  yam, 
rice,  and  other  farinaceous  and  acid  vegetables.  In  the  temperate 
climates,  where  animal  and  vegetable  food  can  be  procured  with  equal 
facility,  man  is  truly  omnivorous ;  towards  the  poles  animal  food  or 
fish  becomes  more  exclusively  his  diet ;  and  towards  the  equator  his 
food  is  chiefly  composed  of  vegetables  :  and  there  is  no  doubt  that  in 
each  case  that  food  which  is  most  universally  adopted  is  that  which 
is  best  adapted  for  the  health  of  the  inhabitants. 

Thus  then,  in  hia  comparatively  complete  independence  of  the 
variations  of  external  circumstances,  man  stands  alone.  It  is  singular 
that  the  animals  who  approach  most  nearly  to  him  in  structure 
should  be  amongst  those  which,  in  this  respect  of  geographical  distribu- 
tion, differ  most  widely  from  him.  The  chimpanzee  and  orang-outan, 
for  example,  are  confined  to  the  islands  of  Borneo  and  Sumatra,  the 
coasts  of  Guinea,  and  a  few  other  parts  of  Africa ;  and  even  in  their 
native  countries  they  occur  in  but  small  numbers.  The  difficulty  too 
of  removing  them  to  colder  climates,  and  of  preserving  their  lives 
there,  even  with  all  the  advantages  which  human  art  can  suggest,  is 
immense,  and  after  a  few  months  they  become  diseased  and  die. 
Hence  we  may  conclude  that  although  he  receives  much  aid  in  sup- 
porting the  extremes  of  climate  from  the  various  means  of  defence 
with  which  his  arts  have  supplied  him,  there  is  yet  a  strength  and 
pliancy  of  frame  in  man  which  peculiarly  fit  him,  and  him  alone,  for 
universal  distribution  over  the  surface  of  the  earth. 

*  Professor  Owen  has  shown  that  the  measurements  which  appeared  to  prove 
a  greater  proportionate  development  of  the  Drain  in  these  animals  were  made 
on  the  skulls  of  young  individuals. 

t  The  white  men  who  trap  the  beaver  and  hunt  the  buffalo  in  the  regions  of 
the  Upper  Missouri  and  the  Columbia  Kiver,  often  live  for  many  months  on  the 
flesh  of  animals  only. 
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Man  is  further  remarkable  for  his  slow  growth,  and  for  the  length 
of  time  during  which  he  remains  in  a  state  of  helpless  infancy  and 
of  youth.  The  process  of  ossification  and  the  closure  of  the  sutures 
of  the  skull  are  completed  later  in  him  than  in  any  other  animal : 
he  is  unable  to  seek  his  own  food  for  at  least  the  first  three  years  of 
his  life,  and  does  not  attain  to  the  adult  period  or  to  his  full  stature 
till  he  is  from  15  to  20  years  old.  The  length  of  time  to  which  his 
life  may  be  prolonged  is  however  proportionally  greater  than  that  of 
any  animal,  and  is  especially  interesting  when  compared  with  that 
of  those  who  in  many  respects  resemble  him.  The  greatest  longe- 
vity to  which  the  orangs  attain  is  about  30  years,  while  in  all  nations 
of  men  instances  occur  of  life  being  prolonged  to  upwards  of  100 
years. 

However  widely  man  may  be  distinguished  from  other  animals  in 
the  peculiarities  of  his  structure  and  economy  already  detailed,  yet 
we  must  agree  with  Dr.  Prichard  ('  Researches,'  &c,  i.  175)  that  "  the 
sentiments,  feelings,  sympathies,  internal  consciousness,  and  mind, 
and  the  habitudes  of  life  and  action  thence  resulting,  are  the  real  and 
essential  characteristics  of  humanity."  The  difference  in  these  respects 
(jetweeu  man  and  all  other  animals  is  indeed  so  great  that  a  com- 
parison is  scarcely  possible.  The  highest  moral  endowments  of 
animals  are  shown  in  their  attachment  to  their  offspring ;  but  this 
cease9  when  the  period  of  helplessness  is  past,  and  there  is  no  evi- 
dence of  attachment  between  individuals,  except  in  the  associated 
labours  of  some  species,  and  the  consentaneous  actions  of  the  male 
and  female  for  the  safety  of  the  offspring.  The  arts  of  which  animals 
are  capable  are  limited  and  peculiar  to  each  species  ;  and  there  seema 
to  be  no  evidence  of  a  power  of  invention,  or  of  construction  for 
any  purpose  beyond  that  to  which  the  original  and  instinctive  powers 
are  adapted.  Among  the  monkeys  the  adults  exercise  authority  over 
the  young,  and  it  is  said  maintain  it  even  by  chastisement;  but 
there  is  no  instance  in  which  the  stronger  species  has  exercised 
authority  over  the  weaker,  or  brought  it  into  a  state  of  servitude. 
Even  when  made  the  associates  of  man,  and  instructed  by  him,  how 
little  have  animals  learned  :  a  few  unmeaning  tricks  unwillingly  per- 
formed, a  few  words  uttered  and  constantly  repeated,  without  choice 
or  a  conception  of  their  meaning,  and  sullen  passive  submission,  are 
in  general  the  best  results  that  can  be  found.  There  is  not  a  proof 
in  the  whole  history  of  animals  that  any  species  or  individual  has 
ever  made  an  advance  towards  an  improvement,  or  an  alteration  in 
its  condition ;  whether  solitary  or  living  in  herds,  the  habits  of  all 
remain  the  same ;  all  of  the  same  species  appear  endowed  with  the 
same  faculties  and  dispositions,  and  each  is  in  mental  power  the  same 
throughout  his  life. 

Contrast  with  these  the  progress  of  man.  In  his  origin  weak,  naked, 
and  defenceless,  he  has  not  only  obtained  dominion  over  all  the  animate 
creation,  but  the  very  elements  are  made  to  serve  his  purpose.  Of  the 
earth  he  has  built  his  houses,  and  constructed  weapons  and  the  imple- 
ments of  art ;  he  uses  the  wind  to  carry  him  in  ships  and  to  prepare 
his  food  ;  and  when  the  wind  will  not  suit  him  he  employs  fire  and 
water  to  replace  or  to  resist  it.  By  artificial  light  he  has  prevented 
the  inconveniences  of  darkness ;  he  has  stopped  and  made  rivers,  and 
has  forced  deserts,  marshes,  and  forests  alike  to  bear  his  food ;  he  has 
marked  out  and  measured  the  course  of  the  celestial  bodies,  till  he 
has  discovered  from  them  the  size  and  form  of  the  earth  that  he 
himself  inhabits. 

In  intimate  connection  with  his  exalted  mental  endowments  is  man's 
peculiar  possession  of  language.  Other  animals  are  naturally  speech- 
less, not  from  any  material  difference  in  the  form  of  their  organs  (for 
man  can  teach  some  of  them  to  imitate  him),  but  from  their  inability 
to  form  those  associations  of  ideas  which  are  essential  to  the  construc- 
tion and  utterance  of  words. 

The  peculiarities  above  described  will  probably  be  deemed  sufficient 
to  justify  the  separation  of  man  as  a  distinct  species  from  all  others 
in  the  animal  kingdom.  In  these  respects  indeed  the  difference  between 
the  lowest  man  and  any  animal  is  far  greater  than  the  change  which 
any  species  can  be  proved  or  supposed  to  have  undergone  in  any  period 
of  time,  and  under  however  varied  circumstances;  so  that  if  degrees 
of  difference  of  this  kind  could  be  measured,  there  would  probably 
be  as  much  justice  as  convenience  in  the  classifications  of  those 
naturalists  who  have  separated  man  from  other  animals  to  the  greatest 
possible  distance  by  constituting  of  the  single  species  a  separate  genus 
and  order. 

We  come  now  to  the  consideration  of  the  variations  to  which  the 
general  characteristics  of  the  human  race  are  subject. 

Varieties  in  form  are  of  course  chiefly  referrible  to  differences  in 
the  structure  and  proportion  of  the  parts  of  the  skeleton,  and  we  find 
the  most  marked  characters  of  the  different  races  in  the  varied  forms 
oi  the  skull.  Dr.  Prichard  ('  Researches,'  i.  281)  refers  the  varieties 
in  the  form  of  the  skull  to  three  principal  divisions : — 1st.  The  sym- 
metrical or  oval  form,  in  which  are  included  all  those  of  the  Indo- 
Atlantic,  or  Iranian,  nations,  comprising  the  countries  from  the 
Himalaya  Mountains  to  the  Indian  Ocean,  including  the  whole  of 
Hindustan  and  the  Deccan,  as  well  as  Persia  and  Arabia ;  and  from 
the  Ganges  to  the  borders  of  the  Atlantic,  including  the  north  of 
Africa  and  nearly  the  whole  of  Europe.  In  this  variety  the  head  is 
rounder  than  in  the  others,  the  forehead  is  more  expanded,  and  the 
upper  jaw-bones  and  zygomatic  arches  are  so  formed  as  to  give  the 
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face  an  oval  shape,  while  it  is  nearly  on  a  plane  with  the  forehead 
and  cheek-bones,  and  does  not  project  towards  the  lower  part.  The 
cheek-bones  neither  project  outwards  and  laterally,  nor  forwards. 
The  alveolar  process  of  the  upper  jaw  is  well  rounded  and  slightly 
curved  vertically,  so  that  the  teeth  are  almost  exactly  perpendicular. 
2nd.  The  narrow  and  elongated  or  prognathous  skull,  which  is  found 
in  the  negroes,  the  Papuas,  Alfourous,  New  Zealanders,  Australians, 
and  other  neighbouring  Oceanic  nations,  and  of  which  the  most 
marked  specimens  occur  in  the  negroes  of  the  Gold  Coast.  The  chief 
character  of  these  skulls  is  that  they  give  the  idea  of  lateral  com- 
pression and  elongation.  The  cheek-bones  project  forward  and  not 
outward.  The  upper  jaw  is  lengthened  and  projects  forwards,  giving 
to  the  alveolar  ridge  and  the  teeth  a  similar  projection,  and  thus 
diminishing  the  facial  angle.  3rd.  The  broad  and  square-faced,  or 
pyramidal  skull,  which  is  that  of  the  Turanian,  or  northern  Asiatic 
nations,  Samoiedes,  Yukagers,  Koriacs,  Tschuktschi,  Kamtchatkadales, 
Tuugusians,  Chinese,  Indo-Chinese,  Tangutians,  and  Japanese,  part  of 
the  Tartar  race,  and  of  the  Finnish  nations  of  Europe,  the  Esqui- 
maux, the  aboriginal  Americans,  and  the  Hottentots.  The  Mongols 
afford  a  good  specimen  of  this  form,  and  the  Esquimaux  an  exag- 
gerated one.  Its  most  striking  character  is  the  lateral  or  outward 
projection  of  the  zygomata,  so  that  lines  drawn  from  each,  touching 
the  sides  of  the  frontal  bone,  will  meet  only  a  little  above  the  apex 
of  the  forehead.  The  cheek-bones  project  from  under  the  middle  ot 
the  orbit,  and  turn  backwards  in  a  large  arch  or  segment  of  a  circle. 
The  orbits  are  large  and  deep ;  the  upper  part  of  the  face  remarkably 
plane  and  flat ;  and  the  nasal-bones,  as  well  as  the  spaco  between  the 
eyebrows,  nearly  on  the  same  plane  with  the  cheek-bones. 

The  varieties  of  features  dependent  on  the  differences  in  the  form 
of  the  frame-work  just  described  will  be  at  once  evident.  The  first 
variety  is  distinguished  by  an  evenness  and  regularity  of  features,  an 
absence  of  any  excessive  prominence  of  one  part  in  proportion  to  the 
other,  a  smooth  and  gently-rounded  cheek,  compressed  and  small  lips, 
a  full  and  prominent  chin,  and  the  whole  face  of  a  tolerably  regular 
oval  form.  It  is  probable  that  among  European  nations  the  Greeks 
have  displayed  the  greatest  perfection  in  the  form  of  the  head,  at 
least  according  to  the  European  standard  of  perfection.  Blutnenbach 
has  described  a  Greek  skull  in  his  collection,  which,  in  the  beauty  of 
its  form,  agrees  perfectly  with  the  finest  works  of  Grecian  sculpture, 
and  renders  it  probable  that  the  latter  were  actual  copies  of  nature, 
and  not,  as  some  have  supposed,  ideal  compositions,  intended  to  give 
the  expression  of  exalted  intellect  or  of  dignity.  The  same  author 
describes  also  the  skull  of  a  Georgian  woman,  equally  remarkable  for 
its  elegance  and  symmetry,  and  says  that  its  form  agrees  exactly  with 
that  of  the  head  of  a  marble  statue  of  a  nymph  in  the  Townley 
Collection  at  the  British  Museum. 

The  features  corresponding  with  the  narrow  elongated  skull  are 
distinguished  by  the  prominence  of  the  jaws,  from  which  they  acquire 
a  peculiarly  ferocious  and  animal  character.  The  compressed,  narrow, 
and  retreating  forehead  ;  the  scarcely  prominent  nose,  with  its  wide 
expanded  nostrils  ;  the  thick  protruding  lips,  and  the  retreating  chin  ; 
the  projecting  cheeks,  and  the  heavy  jaws,  combine  to  add  to  the 
characteristics  which  approximate,  though  they  do  not  identify,  the 
form  of  the  negro  with  that  of  animals. 

The  features  of  the  third  variety  differ  scarcely  less  from  the 
European  than  those  of  the  negro,  but  in  a  different  direction.  Instead 
of  the  long  and  prominent  face,  we  here  find  a  face  which  ia  broadest 
transversely  from  one  cheek  bone  to  the  other;  and  which,  as  it 
gradually  narrows,  both  above  and  below,  acquires  somewhat  of  a 
lozenge  shape.  The  nose  is  flat,  the  space  between  the  eyes  generally 
depressed,  and  the  eyes  themselves  most  frequently  placed  obliquely, 
with  their  internal  angles  descending  towards  the  nose,  rounded  and 
open ;  the  lips  large,  but  not  so  prominent  as  those  of  the  negro  ;  the 
chin  short,  but  not  retreating  under  the  lips. 

But  these  varieties  are  not  separated  by  very  definite  limits.  There 
are  numerous  instances  of  negroes  remarkable  for  the  beauty  and 
European  character  of  their  features;  and  daily  observation  shows 
Europeans  who,  in  the  narrowness  of  the  skull,  the  lowness  of  the 
forehead,  and  the  prominence  of  the  jaws,  closely  approximate  to  the 
negro ;  while  others  in  their  features  resemble  the  broad  and  flat- 
faced  Tartars  or  Chinese.  Within  each  of  these  varieties  moreover 
are  included  numerous  smaller  divisions,  which  are  certainly,  though 
less  prominently,  distinct  in  their  features.  The  varieties  of  national 
appearance  between  the  Scotch,  English,  Freuch,  and  Germans,  for 
example,  are  in  general  distinguishable,  though  it  would  be  difficult 
to  define  their  differences.  Similar  subdivisions  of  character  exist 
among  all  the  varieties,  and  so  fill  up  the  intervals  between  the 
extreme  specimens  of  each  as  to  form  a  regular  and  nearly  perfect 
series,  of  which  the  Esquimaux  and  negro  might  occupy  the 
extremities,  and  the  European  the  middle  place,  between  the  broad 
and  high  features  of  the  one,  and  the  narrow,  elongated,  and  depressed 
skull  and  face  of  the  other. 

Differences  in  the  shape  of  the  pelvis  (on  which  depend  some 
important  differences  in  the  external  form  of  the  body)  have  been 
often  supposed  characteristic  of  different  races  of  men.  But  from 
an  extended  series  of  observations  by  Professor  Weber,  it  has  been 
shown  that  every  form  of  the  pelvis  which  deviates  from  the  ordinary 
type,  in  whatever  race  it  may  most  frequently  occur,  finds  its  analogue*) 
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in  othor  races.  He  has  arranged  the  various  shapes  of  the  human 
pelvis  in  four  classes,  the  oval,  the  round,  the  square,  and  the 
^unciform  or  oblong ;  and  ho  shows  that  although  tho  first  is  the 
<nost  general  form  in  Europeans,  tho  second  in  tho  Americans, 
tho  third  in  the  Mongolians,  and  the  last  in  the  Africans,  yet  that 
specimens  of  each  kind  may  be  found  iu  all  tho  different  races. 

The  chest  of  the  negro  is  somowhat  more  expanded  than  that  of 
the  European,  the  sternum  more  arched,  the  ribs  larger,  and  more 
roundly  curved.  In  general  also  the  negro's  fore  arm,  measured  in 
proportion  to  his  upper  arm  and  to  tho  height  of  tho  body,  is  lunger 
than  in  tho  European.  The  knees  of  negroes  often  appear  to  Euro- 
peans misshappen,  the  bones  of  the  leg  bending  out  from  beneath 
them,  and  the  feet  turned  outwards  in  the  manner  commonly  called 
Bplay-footed.  The  tibia  and  fibula  also  are  rather  more  convex  than 
iu  Europeans ;  the  feet  are  flat,  and  the  os  calcis,  instead  of  being 
arched,  is  nearly  in  a  straight  line  with  the  rest  of  the  tarsus;  and 
the  gastroencmii  muscles  have  the  greater  part  of  their  mass  high  up 
iu  the  legs,  so  that  the  calves  seem  to  encroach  upon  the  hams. 
The  hands  are  generally  narrow  ;  the  fingers  long  and  very  flexible. 

It  is  from  these  modifications  which  tho  negro  presents,  and  taking 
extreme  cases  of  each  peculiarity,  that  there  has  appeared  some 
ground  for  supposing  the  negro  to  form  a  grade  intermediate  between 
the  European  and  the  monkey.  But  there  is  no  character  in  which 
the  difference  between  tho  lowest  negro  .and  the  highest  ape  is  not 
many  times  greater  than  that  between  the  same  negro  and  the  highest 
European;  and  in  all  the  important  points  of  structure  which  we 
have  already  moutioned  the  differences  which  the  negro  presents  are 
but  slight,  never  amouutiug  to  what  would  be  regarded  as  a  specific 
character  amongst  the  lower  animals.  The  length  of  the  baso  of  the 
skull,  the  somewhat  more  backward  situation  of  the  foramen  magnum, 
the  decrease  of  the  facial  angle,  and  the  projection  of  the  teeth, 
depend  almost  entirely  on  the  prominence  of  the  alveolar  process  of 
the  upper  jaw ;  and  if  a  slight  allowance  be  made  for  it,  the  negro  in 
these  points  resembles  the  European.  So  also,  in  the  prominence  of 
his  two  ossa  nasi,  the  position  of  the  cranium  over  the  greater  part  of 
the  face,  the  equal  length  and  approximation  of  all  his  teeth,  the  full 
development  of  the  mastoid  and  styloid  processes,  which  are  nearly 
or  quite  wanting  iu  all  apes,  and  numerous  other  essential  character- 
istics, there  is  no  difference  between  the  two  races.  At  the  same  time 
therefore  that  it  is  allowed  that  the  characters  of  form  which  the 
lowest  class  of  negroes  presents  are  more  like  those  of  the  monkey 
than  those  of  the  European  are,  it  is  certain  that  the  approximation 
is  but  slight,  and  that  a  vast  space  is  still  left  between  them.  It  is 
true  that  there  coincides  with  this  degradation  of  form  a  very  low 
degree  of  intellectual  development,  but  it  is  not  lower  than  that  of 
the  Esquimaux  and  Hottentots  and  many  of  the  third  variety,  who 
in  some  respects,  as  the  breadth  of  the  skull  and  face,  are  even  more 
distantly  removed  from  the  monkeys  than  Europeans  are. 

Considerable  differences  occur  in  the  general  stature  of  the  several 
races  of  mankind.  In  the  temperate  climates  of  Europe  the  general 
height  varies  from  4,Jr  to  6  feet;  the  instances  in  which  individuals 
have  fallen  far  short  or  have  much  exceeded  this  standard  are  too 
exceptional  to  be  taken  into  a  general  account.  [Giant.]  Among 
the  native  inhabitants  of  America  great  varieties  occur.  The  Peru- 
vians, the  natives  of  Tierra  del  Fuego  and  of  Nootka  Sound,  the 
Esquimaux,  and  the  Chaymas  are  all  described  as  very  diminutive ; 
while  the  Payaguas,  Caribees,  Cherokees,  and  the  natives  of  the  regions 
immediately  north  of  Canada  are  said  to  be  generally  much  above  the 
standard  of  Europeans.  The  height  of  the  Patagonians  also,  though 
often  exaggerated,  is  yet  remarkable ;  the  most  authentic  accounts 
agree  that  they  commonly  attain  the  height  of  6  feet,  and  that  they 
not  uufrequently  surpass  it.  The  standard  of  height  among  the 
Africans  appears  about  the  same  as  that  of  Europeaus.  The  Hotten- 
tots are  below  the  general  size,  and  the  Bushmen  still  more  so,  for 
among  them  44  feet  is  said  to  be  the  average  height  of  the  men,  and 
4  feet  that  of  the  women.  The  Kaffirs  on  the  contrary,  the  neigh- 
bouring tribe  to  the  Hottentots,  are  distinguished  for  their  height  and 
strength.  The  people  of  the  north  of  Asia  and  the  Laplanders  and 
Samoiedes  in  Europe  are  generally  shorter  than  the  inhabitants  of 
.he  warmer  climates,  but  the  Chinese  and  Japanese,  who  in  other 
respects  much  resemble  them,  are  about  the  same  stature  as  the 
rest  of  the  Europeans. 

With  these  varieties  in  stature  it  is  interesting  to  compare  the 
amounts  of  physical  power  possessed  by  different  nations.  The  result 
of  all  observation  has  been  the  exact  contrary  of  popular  belief,  which 
ascribes  a  decrease  of  physical  strength  proportionate  to  the  iucrease 
of  intellectual  power  acquired  by  civilisation.  The  Spaniards  in  their 
first  intercourse  with  America  found  the  natives  in  general  much 
weaker  than  themselves ;  and  the  inability  of  the  natives  to  sustain 
the  severe  labour  of  the  mines  led  to  the  introduction  of  African 
slaves,  one  of  whom  was  equal  to  three  or  four  Indians.  Hearne 
and  others  have  found  the  same  feebleness  in  the  natives  of  various 
parts  of  the  North  American  continent,  and  Pallas  in  the  Buriats. 
But  the  most  exact  observations  were  made  by  Peron  with  the  dyna- 
mometer upon  12  natives  of  Van  Diemen's  Land,  17  of  Australia, 
66  of  the  Island  of  Timor,  17  Frenchmen  belonging  to  the  expedition, 
and  14  Englishmen  in  the  colony  of  New  South  Wales.  The  mean 
results  were  as  follows : — 
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The  substance  on  which  tho  varieties  of  colour  in  the  human  race 
depend,  is  seated  chiefly  in  tho  soft  and  most  internal  layers  of  tho 
cuticle;  tho  true  skin  (cutis,  derma),  is  similar  iu  all  nations,  and  the 
outer  hardened  layers  of  the  cuticle  have  only  a  light  tinge  of  tho 
colour  of  those  beneath  them,  which  constitute  what  is  often  called 
tho  rote  mucosum.  [Skin.]  The  human  complexion  depends  iu  part 
on  the  condition  of  tho  cutis  and  its  vessels,  and  iu  part  on  that  of 
the  cuticle.  In  white  nations,  according  to  the  fuluest  or  comparative 
emptiness  of  tho  bloodvessels  of  the  skin,  we  find  all  the  gradations 
of  complexion,  from  the  deep  ruddiness  of  full  health,  to  the  blanched 
pallor  of  sickness ;  and  in  negroes,  the  same  changes  are  indicated  by 
a  greater  intensity  of  tho  blackness  and  by  a  dull  leaden  hue.  These 
differences  however  chiefly  characterise  individuals ;  tho  national 
variations  depend  rather  on  the  cuticle.  A  thick  and  opaque  though 
colourless  cuticle,  obscuring  the  blood  of  the  cutis,  assists  greatly  in 
giving  that  deadness  of  hue  and  phlegmatic  aspect  which  distinguishes 
some  Europeans  from  others  who  with  a  thinner  and  more  translucent 
epidermis  are  marked  by  a  florid  ruddy  complexion.  As  the  cuticle 
becomes  darker  iu  colour,  it  obscures  more  completely  the  colour  of 
the  blood  iu  the  subjacent  tissue,  and  hence  it  is  only  in  nations  of 
light  complexion  that  sudden  blushing  or  paleness  is  at  once 
perceptible. 

With  the  varieties  in  the  colour  of  the  skin  there  generally  coincide 
analogous  differences  in  the  hair  and  eyes.  It  is  probable  indeed  that 
the  colouring  matter  is  the  same  in  all;  being  combined  iu  the  cuticle 
with  its  peculiar  cells  and  scales,  iu  the  hair  with  a  horny  substance, 
and  in  the  choroid  membrane  and  uvea  with  their  miuute  roundish 
particles. 

Dr.  Prichard  refers  all  the  differences  of  complexion  iu  man  to  three 
principal  varieties  : — 1.  Tho  Melauocomous,  or  black-haired,  which  is 
the  complexion  generally  prevalent,  except  in  the  northern  parts  of 
Europe  and  Asia.  The  coincident  colour  of  the  skin  varies  from  a 
deep  black,  as  iu  some  Africans,  to  a  much  lighter  or  more  dilute 
shade.  In  the  copper-coloured  nations  of  America  and  Africa  the 
dusky  hue  is  combined  with  red,  while  in  the  olive-coloured  races  of 
Asia  it  is  mixed  with  a  tinge  of  yellow.  In  intensity  of  colour  there  is 
every  shade  from  the  black  of  the  Senegal  negro  to  the  light  olive  of 
the  northern  Hindoos,  and  from  the  latter  there  may  be  traced  every 
variety  of  shade  among  the  Persians  and  other  Asiatics,  to  the  com- 
plexion of  the  swarthy  Spaniards,  and  of  black-haired  Europeans  iu 
general.  2.  The  Leucous,  or  Albino  variety,  examples  of  which  occur 
in  all  countries  [Albino],  but  perhaps  most  frequently  in  hot  climates. 
They  are  distinguished  by  the  total  absence  of  the  colouring  matter 
of  the  cuticle,  hair,  and  eyes;  hence  their  skin  is  of  a  milk-white  or 
pinkish-hue,  the  hair  silky-white  or  at  most  yellowish,  the  iria  rosy 
and  the  pupil  intensely  red.  3.  The  Xanthous,  or  yellow-haired 
variety,  which  includes  all  those  individuals  who  have  light-brown, 
auburn,  yellow,  or  red  hair.  Their  general  complexion  is  fair,  acquiring 
on  exposure  to  heat  and  light  not  a  brown  hue,  but  more  or  less  of  a 
red  tint.  The  eyes  are  light-coloured.  This  i3  the  variety  most  pre- 
valent iu  the  temperately  cold  regions  of  Europe  and  Asia,  whose 
climate  seems  peculiarly  favourable  to  the  constitution  of  body  con- 
nected with  it.  This  variety  may  spring  up  in  any  black-haired 
tribe ;  as  it  has  in  the  Jews,  who,  though  generally  black-haired, 
present  many  examples  of  the  light  fair  complexion  and  reddish  hair. 
Dr.  Prichard  also  adduces  ('  Researches,'  &c,  i.  228)  ample  evidence 
that  instances  of  this  variety  occur  not  only  among  the  Greeks, 
Romans,  Russians,  Laplanders,  Tartars,  and  other  melanocomous 
races  of  the  least  swarthy  shade,  but  among  the  Egyptians,  African 
negroes,  and  the  islanders  of  the  Pacific.  The  majority  of  these  last 
cases  have  been  confounded,  under  the  term  of  white  negroes,  with  the 
real  Albinos  ;  but  they  differ  from  them  in  the  more  ruddy  hue  of  the 
skin,  the  colour  of  the  iris,  the  blackness  of  the  pupil,  and  the  flaxen 
or  red  colour  of  the  hair. 

Other  varieties  besides  those  of  colour  occur  in  the  skin  and  its 
appendages.  The  skin  of  many  tribes  of  negroes  is  peculiarly  sleek 
and  oily,  from  the  abundance  of  sebaceous  and  perspiratory  secretion. 
From  many  also  there  is  emitted  a  peculiarly  strong  odour,  and 
Humboldt  says  that  the  Peruvians  can  by  the  sense  of  smell  alone 
distinguish  the  European,  the  American  Indian,  and  the  negro.  The 
cuticle  of  the  dark  tribes  is  thicker  and  coarser  than  that  of  white 
nations,  and,  from  the  greater  difficulty  of  separating  the  latter  into 
two  layers,  it  has  been  imagined  that  there  is  no  rete  mucosum,  or 
soft  cuticle,  in  Europeans.  The  hair  also  varies  almost  as  much  in  its 
texture  as  in  its  oolour.  Its  chief  varieties  are  observed  in  the  copious, 
long,  soft,  and  more  or  less  curly  hair  of  various  colours  iu  the 
European  ;  the  strong,  straight,  aud  scanty  hair  of  the  South  Sea 
islanders ;  and  the  black,  fine,  wiry,  crisp  hair  of  the  negro.  A  very 
general  characteristic  of  the  darker-coloured  nations  is  either  an  entire 
want  of  beard,  or  a  very  scanty  one  developed  later  in  life  than  in  the 
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white  races.  Mr.  Lawrence  ('  Lectures,'  272)  has  adduced  proofs  of 
this  in  the  Mongols,  the  Chinese,  Japanese,  Malays,  South  Sea 
Islanders,  negroes,  and  the  Indians  of  North  and  South  America ;  but 
the  fact  has  been  somewhat  obscured  by  the  practice,  which  is  gene- 
rally prevalent  among  these  nations,  of  extirpating  the  little  hair  which 
they  have. 

In  the  performance  of  the  several  functions  of  the  economy,  it  has 
not  yet  appeared  that  any  fixed  difference  exists  in  the  several  races 
of  men,  except  in  cases  iu  which  the  variation  is  due  to  the  difference 
of  climate,  and  occurs  alike  in  all  races  when  subjected  to  the  same 
influences.  In  physical  endowments  also,  however  great  may  be  the 
distance  between  the  degrees  of  intellectual  and  moral  elevation 
possessed  by  civilised  and  uncivilised  nations,  yet  there  is  sufficient 
evidence  to  prove  that  in  all  there  may  be  traced  the  same  mental 
endowments,  similar  natural  prejudices  and  impressions,  the  same 
consciousness,  sentimentB,  sympathies,  propensities,  in  short  a  common 
physical  nature,  or  a  common  mind.    (Prichard,  'Researches.') 

This  accordance  in  the  physiological  and  psychical  properties  of  all 
nations  affords  one  of  the  strongest  possible  arguments  in  favour  of 
the  whole  human  race  being  but  one  species ;  for,  as  Dr.  Prichard 
observes,  "  the  physiological  characters  of  race  are  liablo  to  few  and 
unimportant  variations ;"  and  therefore  when  wo  find  that  iu  a  number 
of  individuals  spread  over  the  greater  part  of  the  globe  no  other 
differences  occur,  either  in  the  average  length  of  life,  or  the  extreme 
length  occasionally  attained,  iu  the  periods  of  gestation,  of  infancy,  of 
puberty,  and  of  other  changes  in  the  economy,  or  in  the  habits, 
instincts,  affections,  and  intellectual  faculties,  than  may  be  fairly 
attributed  to  the  differences  of  external  circumstances,  it  may  be  at 
once  concluded  that  they  are  all  members  of  the  same  family,  and 
the  offspring  of  one  common  stock.  This  argument  receives  support 
from  the  fact  that  iu  many  animals,  of  which  from  their  forma  alone 
It  might  be  difficult  to  determine  whether  they  belonged  to  the  same 
or  different  species,  a  diversity  occurs  iu  their  physiological  characters. 
Thus  the  wolf  and  dog,  though  in  many  other  respects  closely  resem- 
bling each  other,  differ  in  the  period  of  gestation,  the  she-wolf  carrying 
her  young  niuety  days,  and  the  bitch  (of  whatever  variety)  only  sixty- 
two  or  sixty-three.  In  like  manner  the  dog  is  strongly  distinguished 
from  the  wolf  in  hi3  inclination,  which  is  everywhere  observable,  to 
associate  with  man  ;  and  the  fox,  from  both  the  wolf  and  dog,  in  his 
solitary  habits.  Yet  iu  form  these  three  agree  so  nearly,  that  some 
naturalists  have  deemed  them  to  be  the  same  species.  Similar 
differences  may  bo  observed  iu  the  ox  kind,  between  the  domesticated 
ox  and  the  bison  and  buffalo,  which,  though  nearly  related  to  him  in 
form,  are  totally  opposite  in  disposition  and  habits.  So  also  the  most 
marked  differences  between  the  sheep  (iu  all  its  varieties)  and  the  goat 
are  to  be  found  in  their  instincts  and  consequent  modes  of  life;  and 
so  on  through  numberless  other  instances,  all  tending  to  prove  the 
permanence  of  physiological  and  psychical  characters  iu  each  species, 
and  their  comparative  independence  of  those  influences  by  which 
modifications  iu  form  and  colour  are  produced. 

It  is  necessary  however  to  show  that  the  structural  differences 
which  seem  to  distinguish  so  clearly  the  Beveral  nations  of  mankind 
coincide  with  similar  variations  in  other  animals  which  are  descended 
from  a  common  stock.  Such  variations  occur  especially  in  animal- 
which  have  been  domesticated,  and  thus  subjected  to  influences  m 
many  respects  analogous  to  those  under  which  man  has  fallen  in  the 
progress  or  decline  of  civilisation.  No  one,  for  example,  will  be  inclined 
to  deny  that  the  varieties  of  dogs  (which,  according  to  Professor  Owen, 
are  undoubtedly  all  of  one  species)  present  far  greater  differences  in  form 
and  colour,  and  in  some  parts  of  their  habits  and  instincts,  than  any 
that  are  observed  in  man.  And  it  is  worthy  of  observation  that  in  the 
most  highly  domesticated  races,  as  the  spaniel,  the  cranium  is  more 
fully  developed,  and  recedes  further  from  the  form  of  the  skull  proper 
to  the  wolf,  than  in  those  which  are  less  cultivated,  as  the  mastiff.  In 
this  we  can  trace  a  series  of  varieties  very  analogous  to  those  of  the 
monkey,  the  negro,  and  the  highly  civilised  European. 

The  races  of  swine  present  even  more  remarkable  instances  of 
variation,  which  have  been  particularly  described  by  Blumenbach. 
('  Beytrage  zur  Naturgesch.').  It  is  certain  that  these  all  descend  from 
the  wild  boar;  and  it  is  equally  certain  that  swine  were  unknown  in 
America  till  carried  there  by  the  Spaniards.  Yet  in  that  country  they 
have  already  degenerated  into  breeds  very  different  from  each  other 
and  from  their  original.  Those  taken  to  Cubagua  became  a  race  with 
toes  half  a  span  long,  and  those  of  Cuba  became  more  than  twice  as 
large  as  their  progenitors.  In  Normandy  the  swine  are  remarkable 
for  the  length  of  the  bone  of  the  hind  leg.  Swine  with  solid  hoofs 
were  known  to  the  ancients,  and  large  breeds  of  them  are  found  in 
Hungary  and  Sweden.  In  some  also  the  hoof  is  divided  into  five 
clefts.  In  Guinea  they  have  long  ears  couched  upon  the  back ;  in 
China,  a  large  pendant  belly  and  very  short  legs ;  at  Cape  Verd  and 
other  places,  very  large  curved  tusks.  Thus  then  in  one  species  we 
find  changes  even  greater  than  those  which  occur  among  men ;  and  as 
to  the  most  important,  Blumenbach  says  that  the  whole  difference 
between  the  cranium  of  the  negro  and  that  of  a  European  is  by  no  means 
greater  than  that  which  exists  between  the  cranium  of  the  wild  boar 
and  that  of  the  domestic  swine.  An  examination  of  the  different 
breeds  of  sheep,  horses,  oxen,  goats,  cats,  rabbits,  and  still  more  of 
domestic  fowl,  would  in  like  manner  show  that  all  these  species,  even 
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while  under  observation,  are  subject  to  greater  variations  than  are 
found  in  the  different  races  of  men. 

In  respect  of  colour,  a  perfect  analoiry  holds  between  the  varieties 
of  domestic  animals  and  those  of  men.  In  all  those  enumerated 
above  examples  occur  of  the  melanocomous,  leucous,  and  xanthous 
varieties  springing  up  casually  or  existiug  constantly  iu  particular 
breeds.  Thus  even  in  England  the  cattle  of  different  counties  may 
be  recognised  by  their  colour  as  well  as  their  forms.  Azara  remarks 
of  the  horses  and  oxen  of  Paraguay  (where  both  species  have  run 
wild  aud  multiplied  very  rapidly),  that  while  all  those  that  arc  domes- 
ticated vary  considerably  in  colour,  those  that  are  wild  have  all  the 
same  colour;  the  horses  a  chestnut  or  bay-brown  ;  the  oxen  reddish- 
brown  on  the  back,  and  black  on  the  rest  of  the  body. 

The  analogy  between  the  variations  to  which  domesticated  (and 
more  rarely  wild)  animals  are  subject,  and  those  which  are  observed 
in  men,  is  a  strong  argument  for  the  unity  of  the  human  species 
Another  which  possesses  much  weight  is  drawn  from  the  propagation 
of  the  several  races.  It  is  well  known  that  among  all  other  animal 
the  hybrid  productions  of  parents  of  different  species  are  either  quite 
barren  or  so  little  prolific  that  they  soon  become  extinct,  and  that 
an  intermediate  race  cannot  be  maintained  even  to  the  second  genera- 
tion without  a  return  to  the  pure  blood  of  one  or  other  parent.  On 
the  other  hand  it  is  observed  among  domestic  animals  that  the 
progeny  of  different  varieties  of  the  same  species  exceed  in  vigour, 
and  are  even  more  prolific  than  their  parents  ;  so  that  intermediate 
races  are  apt  very  soon  to  become  more  numerous  than  the  originals 
from  which  they  sprung.  Exactly  the  same  principle  holds  in  the 
human  race.  All  nations  propagate  together  with  equal  facility,  and 
Dr.  Prichard  has  shown  that  the  progeny  of  parents  of  different  nations 
have  in  many  instances  exceeded  those  from  whom  they  sprung  in 
vigour  and  in  the  tendency  to  multiplication. 

What  may  be  the  precise  nature  of  the  influences  which  have  caused 
so  much  difference  to  exist  between  the  individuals  of  the  human  race 
we  are  unable  to  say ;  but  instances  are  constantly  occurring,  which 
seem  to  show  us  how  possible  it  is  that  all  the  varieties  of  humau 
beings  have  occurred  in  a  common  family.  Even  amongst  the  races 
of  our  own  island,  when  exposed  to  circumstances  which  deprive  them 
of  their  usual  nutriment  and  means  of  developing  the  civilising  instincts 
of  mankind,  we  find  that  they  sink  in  character,  and  become  physically 
degraded  to  a  level  with  races  whoso  features  at  first  sight  are  very  far 
removed.  We  need  but  to  travel  across  the  Irish  Channel  to  see  many 
groups  of  our  Celtic  fellow-subject3,  who  have  been  reduced  by  famine 
aud  disease  to  a  degraded  condition  closely  bordering  on  that  of  these 
savages. 

Although  the  colour  of  the  skin  and  the  character  of  the  hair  give 
so  very  decided  an  appearance  to  many  of  the  races  of  man,  yet  there 
is  on  record  a  great  number  of  cases,  in  which  individuals,  with  hair 
and  skin  of  one  colour,  have  given  birth  to  children  with  hair  aud  skin 
of  another  colour  and  character.  Dr.  Prichard  enumerates  a  great 
number  of  instances  of  individuals  with  yellow  hair  and  fair  skin, 
amongst  tribes  with  dark  hair  and  skin ;  and  in  the  temperate  regions 
of  Asia  whole  tribes,  evidently  descended  from  dark-coloured  races, 
presented  the  light  colour.  The  Jews  appear  to  have  been  originally 
a  dark-skinned  and  woolly-haired  race  ;  but  it  is  well  known  that  the 
Jews  of  Europe  very  frequently  present  the  characteristics  of  the 
lightest  coloured  races.  On  the  other  hand  we  have  constantly  indi- 
viduals born  of  white  parents  having  woolly  hair,  a  dark  skin,  and 
other  approaches  to  the  black  varieties  of  men.  Even  whole  nations, 
as  the  Germans,  have  presented  a  tendency  to  become  darker. 

There  is  also  evidence  to  prove  that  even  the  forms  which  the  bones 
of  the  head  assume  amongst  different  nations  are  not  fixed.  Amongst 
the  most  highly  developed  races,  having  the  most  perfect  forms  of  skull, 
we  constantly  see  individuals  with  the  projecting  maxilla,  which  is 
prevalent  amongst  the  lowest  tribes ;  whilst,  on  the  other  hand,  indi- 
viduals are  often  seen  among  the  least  civilised  races  presenting  forms 
of  the  skull  approaching  those  of  the  most  cultivated  nations.  Facts 
such  as  these  are  constantly  accumulating,  and  clearly  point  to  the 
derivation  of  the  human  race  from  one  pair. 

A  very  natural  question  arises  here  as  to  whether  we  have  any 
natural  history  evidence  as  to  the  length  of  time  man  has  existed  on 
the  surface  of  the  earth.  Recent  inquiries  into  the  history  of  the 
human  race  have  resulted  in  confirming  the  view  of  the  comparatively 
modern  origin  of  the  race,  and  disproved  the  statements  of  those  who, 
relying  on  fabulous  accounts  of  documents  in  the  possession  of  the 
Chinese  and  Hindoos,  have  given  to  the  human  race  an  absurd  anti- 
quity. Geology  reveals  to  us  very  clearly  the  fact,  that  man  has  not 
been  created  from  the  earliest  period  at  which  animal  aud  vegetable 
life  have  appeared  on  the  surface  of  the  earth.  Geologists  can  point 
to  strata  which  were  successively  deposited  at  the  bottoms  of  oceans 
and  great  rivers,  and  which  present,  for  a  long  succession  of  ages,  no 
evidence  of  the  existence  of  human  beings.  These  rocks  uufold  a 
condition  of  the  earth's  surface  by  which  this  world  was  gradually 
prepared  to  receive  its  highest  and  most  potent  inhabitant — man  ! 
Estimates  have  been  formed  by  Sir  Charles  Lyell  and  others  of  the 
periods  of  time  required  for  the  production  of  certain  changes  upon 
the  earth's  surface  ;  and  comparing  geological  changes  with  the  evi- 
dences of  the  existence  of  man,  all  the  principles  of  the  science  of 
geology  support  tLc  notion,  that  mau  is  one  of  the  most  recently 
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created  being*  upon  tlio  surfaco  of  tho  earth.  Tho  samo  ovidenee  is 
also  in  favour  of  tho  supposition  that  many  of  tho  animals  and  plants 
by  which,  man  ta  surrounded  at  tho  present  momont  aro  oontam- 
porancous  creations  with  himself.  Wlmt  tho  oxaet  dato  of  man's 
creation  is  science  cannot  answer.  Dr.  Latham  has  however  shown 
that  the  arguments  raised  in  favour  of  a  much  higher  antiquity  than 
is  Riven  in  tho  books  of  Moses,  from  tho  civilisation  of  tho  Chinoso, 
are  of  no  value ;  and  ho  bag  also  pointed  out,  in  his  '  Varieties  of 
Man,'  that  the  civilisation  of  tho  Chinese  is  much  more  modern  than 
the  Chinese  believe. 

It  has  only  been  within  those  last  few  years  that  tho  importance  of 
employing  tho  language  spoken  by  man  has  been  fully  appreciated  as 
a  meaus  of  affording  characters  by  which  our  knowledge  of  the  rela- 
tions of  the  races  of  men  might  bo  facilitated.  It  will  be  however 
speedily  felt,  when  the  nature  of  language  is  considered,  that  if  pro- 
perly studied  it  must  be  capable  of  throwing  great  light  on  tho 
relation  that  exists  between  certain  races  and  nations.  Tho  great 
cause  that  has  retarded  tho  application  of  the  study  of  language  in 
this  direction  has  been  the  assumption  of  erroneous  views  with  regard 
to  the  derivation  and  origin  of  languages.  Thus,  to  take  an  example, 
writers  on  the  English  languoge  have  constantly  assumed  that  our 
language  has  been  derived  from  the  Latin  and  Greek  on  the  one  hand, 
ami  the  Celtic  or  supposed  ancient  British  on  the  other.  It  never 
occurred  to  the  old  etymologist  to  inquire  whether  Latin,  Greek, 
Celtic,  and  English  might  not  all  have  been  derived  from  a  common 
stock,  which 'is  roally  the  case;  not  that  wo  have  not,  and  do  not 
constantly  import  words  from  both  Latin  and  Greek — as  such  words 
as  '  communicate,'  '  investigate,'  and  '  condemnation,'  from  the  former, 
and  '  geology,'  '  anatomy,'  and  '  ethnology,'  from  the  latter,  fully 
testify ;  but  wo  find  a  vast  number  of  words  in  Latin  and  Greek 
which  correspond  as  much  with  words  in  the  Sanscrit  and  Persian  as 
they  do  with  the  English  ;  and  a  complete  investigation  of  the  subject 
snows  that  the  English,  German,  French,  Celtic,  Latin,  Greek,  Persian, 
and  other  languages,  are  but  blanches  of  a  common  root,  which  has 
hitherto  been  traced  to  the  Sanscrit. 

Although  modern  philologists  have  succeeded  in  tracing  cognate 
languages  to  certain  primitive  stocks,  they  are  not  yet  in  a  position  to 
demonstrate  that  there  was  but  one  original  language,  or  what  was 
the  probable  nature  of  that  language.  But  if,  as  we  have  seen,  there 
is  reason  to  believe  that  the  human  race  originated  in  a  single  pair, 
we  must  assume  an  original  language,  or  at  least  such  modes  of 
expression  as  would  originate  in  a  common  family.  In  the  investi- 
gation of  language  however,  for  ethnological  purposes,  we  are  not 
allowed  to  assume  one  language,  and  trace  its  roots  through  all  known 
varieties ;  but  we  proceed  from  particular  forms,  and,  comparing  them 
with  one  another,  ascend  or  pass  back  in  time  to  those  that  were 
earlier,  and  have  been  parents  of  the  first. 

This  process,  although  at  first  sight  it  might  appear  easy,  is  one 
that  only  can  be  pursued  according  to  the  special  laws  of  change 
which  it  is  known  words  in  passing  from  one  language  to  another 
have  undergone.  It  appears  that  as  long  as  a  language  is  unwritten, 
it  is  subject  to  change ;  but  these  changes,  although  they  go  on  more 
or  less  quickly  according  to  circumstances,  are  never  sudden,  violent, 
or  arbitrary.  As  an  instance  of  the  kind  of  change  that  takes  place, 
we  may  quote  the  fact,  that  in  the  Teutonic  languages  the  letter  c  of 
>he  Latin  is  almost  invariably  converted  into  h.  Were  it  not  for  a 
knowledge  of  this  fact,  an  inquirer  would  find  it  difficult  to  discover 
in  the  Latin  word  cor  the  analogue  of  our  word  '  heart ;'  yet  when  we 
call  to  mind  the  regularity  of  the  conversion,  the  little  importance  of 
the  vowels  in  all  spoken  languages,  we  shall  see  that  the  r  with  its 
preceding  letter  constitutes  the  true  root  of  the  word.  This  brings 
us  to  another  point  in  the  study  of  words,  and  that  is,  that  for  the 
sake  of  denoting  a  relationship,  letters  and  syllables  are  either  placed 
after  or  before  certain  words,  called  prefixes  and  affixes,  and  in  order 
to  discover  the  root  of  these  words,  it  is  necessary  to  separate  such 
additions.  In  such  Latin  nominatives  as  cani-s  and  lupus,  and  accu- 
satives, as  cane  m  and  lupu-m,  the  last  letters  s  and  m  are  no  essential 
parts  of  the  word,  but  indicate  the  relations  of  the  word  to  which 
they  are  attached  to  other  words  in  a  sentence.  So  with  such  words 
as  ama  h-am,  mon-e-bam,  audi-e-bam,  the  syllables  ba,  or  eba,  are  the 
sign  of  the  past  imperfect  tense,  whilst  the  letter  m  is  the  sign  of  the 
person  or  pronoun  /.  The  root  of  the  nouns  then,  in  these  cases, 
must  be  sought  in  the  words  cani  and  lupu  in  the  nouns,  and  ama, 
mora,  and  audi  amongst  the  verbs.  As  illustrations  amongst  the  adjec- 
tives, we  may  take  such  words  as  gracilis,  similis,  docilis,  utilis,  in 
which  His  is  evidently  the  sign  of  the  adjective,  and  the  root  is  to  be 
found  in  the  words  grac-,  sim-,  doc-,  and  ut-. 

In  ascertaining  the  relation  of  languages  to  each  other,  there  are 
three  principal  methods  by  which  the  relation  between  the  different 
words  that  compose  a  sentence  is  indicated.  Of  these  three  different 
methods,  the  Chinese,  the  English,  and  the  Latin  and  Greek,  may  be 
taken  as  examples.  In  referring  to  the  roots  of  words  in  Latin,  we 
spoke  of  the  prefixes  and  affixes  which  altered  their  form  ;  and  this 
mode  of  expressing  the  relation  of  words  in  a  language  is  characteristic 
of  the  Latin  and  Greek  languages,  and  is  called  the  classical  method. 
The  words  added  are  called  Inflections,  and  such  languages  Inflectional. 
In  such  a  proposition  as  te-tigj.  homin-cm,  the  em  in  the  last  word  indi- 
cates the  relation  between  the  object  (the  man  touched),  and  the  action 


oxprossed  by  tho  verb  Migi,  that  is,  '  of  ♦.juohiug.'  In  the  verb  tho  tt 
denotes  tho  time,  tho  i  the  agent. 

Now,  although  tho  English  language  has  inflections,  as  is  eon  in  soeh 
words  as  '  sister-H,'  'touched,'  '  lov-od/  yet,  as  a  lmiguugo,  it  may  bo 
regarded,  in  contrast  with  the  classical  languages,  as  DOS  inflectional. 
Thus,  instead  of  saying  tetigi,  wo  say  '  I  liavo  touched;'  and  instead  of 
homin-i,  wo  say  '  to  a  man.' 

Tho  Chinese  resembles  tho  English  language  in  this  respect,  that  it 
has  a  separate  word  to  express  relations  and  objects,  and  is  thus  non- 
inflectional.  Tho  great  dill'orenco  however  bct.vccii  tho  English  and 
Chinese  languages  is  this,  that  the  English  has  lost  inflections  which 
it  once  had,  whilst  tho  Chinese  has  never  acquired  inflections.  This 
produces  a  great  difference  between  the  two  languages,  as  in  passing 
through  tho  condition  of  an  inflectional  language  the  English  ha* 
acquired  certain  abstract  terms  which  aro  not  found  in  the  Chinese. 
Thus,  when  we  should  say  'I  go  to  London,'  the  Chinese  would  say 
'  I  go  end  London.'  They  have  no  preposition  indicating  direction. 
Instead  of  saying,  '  The  sun  shines  through  the  air,'  the  Chinese  say, 
'  Tho  sun  shines  passage  air,'  and  so  on. 

In  addition  to  these  three  kinds  of  languago,  wo  havo  another, 
Instead  of  the  inflections  being  merely  letters  or  syllables  added  to 
denote  relationship,  they  are  sometimes  two  words;  so  that  inflection 
is  developed  as  the  result  of  juxtaposition,  or  composition. 

By  these  methods  we  can  arrange  all  languages  under  the  four 
following  heads  : — 

1.  Aptotic  (from  a,  not;  and  ptosis,  a  case). — Languages  without 
inflections,  and  monosyllabic;  as  the  Chinese. 

2.  Agglutinate.— Languages  which  are  inflectional,  but  which  havo 
becomo  so  from  tho  juxtaposition  or  composition  of  different  words. 

3.  Amalgamate. — Languages  with  inflections,  which  cannot  be  shown 
to  have  originated  in  separate  and  independent  words. 

4.  Anaptotic (from  ana,  back;  and  ptosis,  a  case). — Languages  which, 
like  the  English,  once  possessed  inflections,  but  have  fallen  back  from 
or  lost  them. 

In  classifying  the  races  of  men,  it  must  be  remembered  that  tho 
divisions  and  subdivisions  which  are  employed  do  not  resemble  those 
which  are  used  in  the  systematic  classification  of  plants  and  animals. 
When  the  whole  of  the  species  of  the  vegetable  or  the  animal  kingdom 
have  to  be  arranged,  then  we  divide  them  into  various  primary  and 
subordinate  groups,  which  are  called  classes,-  families,  or  orders, 
genera,  species,  and  varieties.  Now  man  himself  is  but  a  species  ;  he 
belongs  to  a  subordinate  group  of  a  large  division  of  the  animal 
kingdom.  Zoologically  considered,  man  is  an  animal  belonging  to  the 
class  Vertcbrata,  the  order  Mammalia,  the  sub-order  Hominidce,  the 
genus  Homo,  and  species  sapiens. 

The  characters  of  this  species  given  by  Blumenbach,  and  generally 
received,  are : — "  Erect,  2-handed,  unarmed,  rational,  endowed  with 
speech ;  a  prominent  chin ;  4  incisor  teeth  above  and  below  ;  all  the 
teeth  equally  approximated ;  the  canine  teeth  of  the  same  length  as 
the  others ;  the  lower  incisors  erect.''  The  same  author  divides  the 
species  into  five  varieties,  whose  characters  are  as  follows  (Lawrence, 
'  Lectures,'  p.  477) : — 

1.  Caucasian  Variety. — A  white  skin,  either  with  a  fair  rosy  tint,  or 
inclining  to  brown;  red  cheeks;  hair  black,  or  of  the  various  lighter 
colours,  copious,  soft,  and  generally  curved  or  waving.  Irides  dark 
in  those  with  brown  skin  ;  light  in  the  fair  or  rosy  complexioned. 
Large  cranium  with  small  face ;  the  upper  and  anterior  regions  of 
the  former  particularly  developed,  and  the  latter  falling  perpendicu- 
larly under  them.  Face  oval  and  straight,  with  distinct  features ; 
expanded  forehead,  narrow  and  rather  aquiline  nose,  and  small  mouth; 
front  teeth  of  both  jaws  perpendicular;  lips,  particularly  the  lower, 
gently  turned  out ;  chin  full  and  rounded.  Moral  feelings  and  intel- 
lectual powers  most  energetic,  and  susceptible  of  the  highest  develop- 
ment and  culture.  This  variety  includes  all  the  ancient  and  modem 
Europeans  except  the  Finns  ;  the  former  and  present  inhabitants  of 
Western  Asia,  as  far  as  the  river  Ob}',  the  Caspian  Sea,  and  the  Gauges 
(that  is,  the  Assyrians,  Medes,  and  Chaldffians ;  the  Sarmatians, 
Scythians,  and  Parthians;  the  Philistines,  Phoenicians,  Jews,  and  the 
inhabitants  of  Syria  generally ;  the  Tartars,  properly  so  called  ;  the 
tribes  actually  occupying  the  chain  of  Caucasus ;  the  Georgians, 
Circassians,  Mingrelians,  Armenians ;  the  Turks,  Persians,  Arabians, 
Afghans,  and  Hindoos  of  high  castes) ;  and  the  northern  Africans,  the 
Egyptians,  Abyssinians,  and  Guanches. 

2.  The  Mongolian  Variety. — Characterised  by  olive  colour,  which  in 
many  cases  is  very  light,  and  black  eyes  ;  black,  straight,  strong,  and 
thin  hair ;  little  or  no  beard ;  head  of  a  square  form,  with  small  and 
low  forehead ;  broad  and  flattened  face,  with  the  features  running 
together ;  the  glabella  flat  and  very  broad ;  nose  small  and  flat ; 
rounded  cheeks,  projecting  externally  ;  narrow  and  linear  aperture  of 
the  eye-lids  ;  eyes  placed  very  obliquely ;  slight  projection  of  the  chin  ; 
large  ears  ;  thick  lips  ;  stature,  particularly  iu  the  countries  ut  ar  the 
North  Pole,  inferior  to  that  of  Europeans.  It  includes  the  tribes  of 
Central  and  Northern  Asia,  as  the  Mongols,  Calmucks,  and  Buriats ; 
the  Mantchoos,  Dauriaus,  Tungooses,  and  Coreans ;  theSamoic.es. 
Yukagers,  Koriacs,  Tschuktschi,  audKamtchatkadales;  theCuiuese  and 
Japanese,  the  inhabitants  of  Tibet  and  Bootan,  of  Tonquiu,  Coehiu- 
Chiua,  Ava,  Pegu,  Cambodia,  Laos,  and  Siaru  ;  the  Finnish  races  of 
Northern  Europe,  as  the  Laplanders  and  the  tribe3  of  Esquimaux. 
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3.  The  Ethiopian  Variety. — Skin  and  eyes  black  ;  hair  black  and 
woolly;  skull  compressed  laterally,  and  elongated  towards  the  front ; 
forehead  low,  narrow,  and  slanting ;  cheek-bones  prominent ;  jaws 
narrow  and  projecting ;  upper  front  teeth  oblique  ;  chin  receding. 
The  eyes  prominent ;  the  nose  broad,  thick,  flat,  and  confused  with 
the  extended  jaw ;  the  lips,  and  particularly  the  upper  one,  thick. 
All  the  natives  of  Africa,  not  included  iu  the  first  variety,  belong 
to  this. 

4.  The  American  Variety. — Skin  dark,  and  more  or  less  of  a  red 
tint;  black,  straight,  and  strong  hair;  small  beard;  and  a  counte- 
nance and  skull  very  similar  to  the  Mongolian.  The  forehead  low  ; 
the  eyes  deep  ;  the  face  broad,  particularly  across  the  cheeks,  but  not 
so  flattened  as  in  the  Mongols ;  mouth  large ;  and  lips  rather  thick. 
This  variety  includes  all  the  native  Americans  except  the  Esquimaux. 

5.  The  Malay  Variety. — Brown  colour,  from  a  light  tawny  to  a  deep 
brown.  Hair  black,  more  or  less  curled,  and  abundant ;  head  rather 
narrow  ;  bones  of  the  face  large  and  prominent ;  nose  full,  and  broad 
towards  the  apex  ;  mouth  large.  In  this  are  included  the  inhabitants 
of  Malacca,  of  Sumatra,  Java,  Borneo,  Celebes,  and  the  adjacent  Asiatic 
inlands ;  of  the  Molucca,  Ladrone,  Philippine,  Marian,  and  Caroline 
groups;  of  Australia,  Van  Diemen's  Land,  New  Guinea,  New  Zealand, 
and  of  all  the  islands  of  the  South  Sea. 

Cuvier  distinguished  only  three  principal  divisions — the  Caucasian, 
the  Mongolian,  and  the  Ethiopian  ;  remaining  doubtful  as  to  the  Malay 
and  American  varieties.  Dr.  Prichard,  on  the  other  hand,  divides  the 
species  into  seven  principal  varieties: — 1,  the  Iranians,  who  in  the 
form  of  their  skulls  and  other  physical  characters  resemble  Europeans, 
in  which  are  included,  as  before  detailed,  all  the  Caucasian  variety. 
2,  the  Turanian,  who  are  nearly  the  same  with  the  Mongolians  of  other 
writers.  3,  the  native  Americans,  except  the  Esquimaux  and  some 
others  resembling  them.  4,  the  Hottentots  and  Bushmen.  5,  the 
Negroes.  C,  the  Papuas,  or  woolly-haired  nations  of  Polynesia. 
7,  the  Alfourou  and  Australian  races. 

The  following  is  the  arrangement,  with  the  definitions  given  by 
Dr.  Pickering,  an  American  traveller  and  writer,  in  his  work  'On  the 
llaces  of  Men  :' — 

a.  White. 

1.  Arabian. — The  nose  prominent,  the  lips  thin,  the  beard  abundant, 
and  the  hair  straight  or  flowing. 

2.  Abyssinian. — The  complexion  hardly  becoming  florid,  the  nose 
prominent,  and  the  hair  crisped. 

b.  Brown. 

3.  Mongolian. — Beardless,  with  the  hair  perfectly  straight  and  very 
long. 

4.  Hottentot. — Negro  features,  and  close  woolly  hair  ;  and  the 
stature  diminutive. 

5.  Malay. — Features  not  prominent  in  the  profile,  the  complexion 
darker  than  in  the  preceding  races,  and  the  hair  straight  or  flowing. 

c.  Blackish- Brown. 

6.  Papuan. — Features  not  prominent  in  profile,  the  beard  abundant, 
the  skin  harsh  to  the  touch,  and  the  hair  crisped  or  frizzled. 

7.  Negrillo. — Apparently  beardless,  the  stature  dimiuutive,  the 
features  approaching  those  of  the  negro,  and  the  hair  woolly. 

8.  Indian,  or  Ttlingan. — The  features  approaching  those  of  the 
Arabian,  and  the  hair,  in  like  manner,  straight  or  flowing. 

9.  Ethiopian. — The  complexion  and  features  intermediate  between 
the  Telingan  and  Negro,  and  the  hair  crisped. 

d.  Blach 

10.  Australian. — Negro  features,  but  combined  with  straight  or 
flowing  hair. 

11.  Negro. — Close  woolly  hair,  the  nose  much  flattened,  and  the 
lips  very  thick. 

The  most  recent  writer  and  greatest  authority  on  the  races  of  men 
is  Dr.  R.  G.  Latham,  who,  in  his  work  on  the  '  Varieties  of  Man,' 
proposes  the  following  arrangement.  In  the  first  place,  like  Cuvier 
and  other  previous  writers,  he  adopts  but  three  primary  varieties  of 
the  human  species  : — 

L  Mongol  Ida:  II.  Atlantida.  III.  Japetidau 
The  termination  in  'idee'  employed  here  seems  preferable  to  the 
use  of  terms  such  as  class,  order,  family,  tribe,  or  other  words  which 
have  another  use,  either  in  this  or  other  departments  of  natural 
history.  It  must  not  however  be  supposed  that  by  using  these  terms 
any  of  the  varieties  of  man  can  be  traced  up  to  a  common  ancestry, 
so  that  we  could  say  all  the  Mongolida  originated  with  this  man,  or 
ail  the  Atlantida:  with  that  man.  In  tracing  back  races  we  have  no 
evidence  so  conclusive  that  any  particular  variety  originated  with  a 
particular  pair  of  human  beings,  as  we  have  that  all  the  families  of 
mankind  have  originated  in  a  single  pair.  The  terms  Mongolida, 
A  tlantidte.  and  Japetida  are  not  derived  from  a  community  of  meaning 
in  the  things  they  express.  Thus,  the  first  comes  from  a  nation,  the 
Mongols,  who  occupied  a  portion  of  eastern  Asia,  and  were  at  one 
time  the  conquerors  of  the  world,  and  are  regarded  as  typical  of  a 
large  portion  of  the  human  race.    The  Atlantida:  are  entirely  found 
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in  Africa  ;  hence  their  name.  The  Japetida  include  the  races  of  men 
in  Europe,  who  are  traditionally  descended  from  Japheth  ;  hence  the 
name  selected  to  express  them. 

I.  Mongolida. — The  people  comprised  under  this  variety  have 
the  following  physical  conformation  : — The  face  is  broad  and  flat, 
which  either  arises  from  the  great  development  of  the  zygomatic 
arches,  or  from  the  distance  between  the  parietal  bones  on  each  side  of 
the  head.  There  is  often  also  a  great  depression  of  tho  nasal  bones, 
which  contributes  to  give  a  flat  appearance  to  the  face.  The  profile 
of  the  forehead  is  retiring  or  depressed,  seldom  found  perpendicular. 
The  profile  of  the  jaws  is  prognathic  or  projecting,  seldom  found  on  a 
level  with  the  forehead.  The  eyes  frequently  present  the  peculiarity 
called  oblique.  The  skin  is  of  a  mixed  character,  never  truly  white, 
and  very  rarely  of  a  jet-black ;  still  it  often  presents  what  would  be 
called  a  black  or  white  colour.  The  eyes  ure  generally  of  a  dark 
colour.  The  hair,  as  a  general  rule,  is  straight,  iong,  and  black ;  in 
some  instances  it  is  curly- — rarely  woolly — and  more  rarely  still  light- 
coloured. 

The  languages  of  the  people  belonging  to  this  variety  are  either 
characterised  by  the  absence  of  cases  (aptotic),  or  having  inflections, 
they  can  be  shown  to  have  arisen  out  of  the  union  of  different  words 
(agglutinate).    They  are  very  rarely  amalgamate. 

The  distribution  of  this  variety  is  very  wide  over  the  surface 
of  the  earth.  It  finds  its  greatest  development  on  the  conti- 
nent of  Asia ;  although  even  there  it  is  found  not  to  be  entire 
possessor  of  the  earth.  The  Persians  of  northern  and  western  Persia, 
the  Kurds,  the  Beluchi,  the  Afghans,  the  Tajiks  of  Bokhara,  and  the 
Siaposh  must  all  be  regarded  as  belonging  to  the  Japetida;.  On  the 
other  hand,  although  we  shall  find  the  Japetida:  the  principal  occu 
pants  of  Europe,  there  seems  to  be  little  doubt  that  the  Lapps  and 
Finns  of  Scandinavia,  the  Magyars  of  Hungary,  the  Turks  of  Turkey, 
the  Basques  or  Euskaldune3  of  Biscay  and  Navarre,  and  probably  even 
the  Albanians  or  mountaineers  of  ancient  Illyria  and  Epirus,  all 
belong  to  the  Mongolida. 

From  the  analogy  of  language  this  variety  is  made  by  Dr.  Latham 
to  include  the  whole  of  the  inhabitants  of  the  Polynesian  Islands,  as 
well  as  those  of  America.  Although  at  first  sight  the  physical  differ- 
ences between  the  Asiatic  Mongolida:  and  the  inhabitants  of  the  islands 
of  the  South  Seas  and  the  continent  of  America  might  look  as  great 
as  that  between  many  of  the  Mongolida:  and  Japetida:,  yet  it  has  been 
found  that  even  physical  characters  fail  to  afford  a  line  of  demarcation. 
Thus,  the  late  Dr.  Morton,  of  America,  thought  that  "the  squared  or 
rounded  head,  the  flattened  and  vertical  occiput,  the  high  cheek-bones, 
the  ponderous  maxilla;,  the  large  quadrangular  orbits, and  the  low  reced- 
ing forehead,"  were  characters  that  would  distinguish  the  American  from 
all  other  varieties.  When  however  we  examine  the  languages  of  the 
American  continent  we  shall  find  that  the  Esquimaux  present  so  strong 
a  relation  to  that  of  the  other  races  that  we  cannot  deny  their  affinity 
to  the  American  races ;  and  it  is  amongst  the  Esquimaux  that  we  find 
a  departure  from  the  physical  type  of  a  peculiar  American  form,  and 
a  strong  relationship  with  the  Asiatic  Mongolida:.  It  is  considerations 
such  as  this  which  have  induced  recent  ethnologists  to  regard  the 
American  Indian  as  a  form  of  the  variety  of  mankind  to  which  the 
followers  of  Genghis-Khan  belong. 

The  influence  of  the  races  included  under  the  variety  of  Mongolida 
must  be  regarded  as  rather  material  than  moral.  They  undoubtedly 
form  by  far  the  larger  portion  of  the  human  race,  and  occupy  a  con- 
siderable space  in  the  history  of  the  world.  They  have,  by  the  sword, 
established  some  of  the  largest  empires  that  the  world  has  seen.  China 
is  at  this  moment  an  example.  Their  empires  have  however  crumbled 
to  pieces,  and  left  no  deep  impression  on  the  world.  Such  is  not  the 
history  of  the  Atlantida:  and  Japetida,  the  first  of  which  includes  the' 
Jews  and  the  Mohammedans,  and  the  last  the  Greeks,  Romans,  and 
modern  European  races. 

The  Mongolida:  are  divided  by  Dr.  Latham  into  groups  as  follows : — 

A.  Altaic  Mongolida. — The  term  Altaic  is  taken  from  the  Altai 
Mountains  in  Central  Asia,  these  being  a  convenient  geographical 
centre  for  the  different  nations  and  tribes  comprising  this  division. 
It  embraces  two  stocks,  the  Seriform,  and  the  Turanian. 

The  Seriform  stock  has  the  physical  conformation  of  the  Mongol, 
and  its  languages  are  either  wholly  aptotic  or  with  only  the  rudiments 
of  an  inflexion.  The  area  inhabited  by  these  people  is  China, 
Tibet,  and  the  Indo-Chinese  or  Trans-Gangetic  Peninsula  as  far  as 
Malaya;  the  Himalayan  and  parts  of  the  Sub-Himalayan  range  of 
mountains. 

In  this  stock  the  chief  people  are  Chinese,  Tibetans,  Anamese, 
Siamese,  Kambogians,  Burmese,  the  Indu ;  and  several  unplaced  tribes 
are  added  by  Dr.  Latham. 

The  Turanian  stock  has  the  physical  conformation  of  the  Mongols, 
the  languages  are  not  monosyllabic.  They  are  found  from  Kamt- 
chatka  to  Norway,  and  from  the  Arctic  Ocean  to  the  frontiers  of 
Tibet  and  Persia.  The  countries  included  are  the  northern  parts  of 
the  Chinese  empire,  the  greater  part  of  Siberia,  Mongolia,  Tartary, 
Eastern  Turkistan,  Asia  Minor,  Turkey,  Hungary,  Esthonia,  and 
Lapland.    They  are  divided  into  four  groups  : — 

1.  The  Mongolian  branch,  including  the  Mongols  proper,  the  Buriats, 
the  Kalmuks  of  Russia,  and  the  Eimak  of  Persia. 
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2.  The  Tungusian  branch  including  the  Tshapojirs  on  the  Lena, 
the  LamutB  on  the  Sea  of  Okhotsk,  and  tho  Mautshu  rulers  of  China. 

3.  The  Turk  branch  :  this  includes  the  Uighurs,  tho  Turks  of  tho 
Sandy  Desert,  Turks  of  Khoten,  &c,  tho  Kirghis,  U/.beks,  Turkomans, 
Osmanli,  Nogays,  Turks  of  tho  Russian  empire,  and  the  isolated 
Yakuts  of  the  Lena. 

4.  The  Ugrian  branch  includes  the  Voguls,  tho  Permians,  Tchere- 
miss,  Finlanders,  Esthonians,  Laplanders,  and  Hungarians. 

B.  Dioscwrian  Mongolidce.  —  Tho  term  Dioscurian  is  taken  from 
the  ancient  sea-port  Dioscurias.  Tho  tribes  included  in  it  have  a 
modified  Mongol  organisation,  the  languages  are  (paucosyllabic)  few- 
syllabled  and  agglutinate.  Of  all  tho  languages  not  belonging  to  the 
Seriform  stock  of  tho  last  section  they  approach  uearost  to  tho  aptotic 
state.  They  embrace — 1,  the  Georgians;  2,  tho  Lcsgians ;  3,  tho 
Mizjeji ;  4,  the  Ir6n  ;  and  5,  tho  Circassians. 

Of  this  group,  Dr.  Latham  observes,  "  To  have  used  the  word 
'  Caucasian  1  would  have  been  correct,  but  inconvenient.  It  is  already 
misapplied  in  another  sense,  that  is,  for  the  sake  of  denoting  the 
so-called  Causasian  race,  consisting  or  said  to  consist  of  Jews,  Greeks, 
Circassians,  Scotchmen,  ancient  Romans,  and  other  heterogeneous 
elements.  In  this  sense  it  has  been  used  in  more  than  one  celebrated 
work  of  fiction.  In  such  and  in  such  only,  it  is  otherwise  than  out 
of  place." 

C.  Oceanic  Mongolidce.  —  The  epithet  Oceanic  is  applied  to  this 
group,  because,  with  the  exception  of  tho  peninsula  of  Malacca,  the 
tribes  belonging  to  it  aro  the  inhabitants  of  islands  exclusively. 
With  the  exception  of  Mauritius,  the  Isle  of  Bourbon,  Ceylon,  the 
Seychelles,  the  Maldives,  and  the  Laccadives  in  the  Indian  Ocean, 
and  the  Japanese  empire,  with  the  islands  to  the  north  thereof  in 
the  Chinese  Sea,  every  inhabited  spot  of  land  in  the  Indian  and 
Pacific  Oceans  is  inhabited  by  tribes  of  one  and  the  same  race  which 
are  embraced  by  this  division.  Not  only  is  this  race  to  be  found  spread 
over  these  islands,  but  apparently  nowhere  else.  "  In  the  peninsula 
of  Malacca,"  says  Dr.  Latham,  "  and  on  no  other  part  of  the  main- 
land of  Asia,  is  an  oceanic  tribe  to  be  detected."  Although  united 
by  Dr.  Latham,  oceanic  races  exhibit  two  types.  One  class  is  yellow, 
olive,  brunette,  or  brown,  with  long,  black,  and  straight  hair. 
Another  class  is  black  rather  than  yellow ;  the  hair  is  sometimes  long 
and  straight,  but  in  other  cases  crisp,  curly,  frizzy,  or  even  woolly, 
The  social,  moral,  and  intellectual  difference  between  these  two  classes 
is  not  less  than  their  physical.  The  black  division  inhabits  New 
Guinea,  Australia,  Tasmania,  New  Ireland,  and  the  islauds  between 
it  and  New  Caledonia.  The  brown  division  occupies  all  the  rest  of 
the  oceanic  area,  Sumatra,  Borneo,  Java,  the  Moluccas,  the  Philippines, 
the  South  Sea  Islands,  the  Carolinas,  &c.  The  names  given  to  these 
divisions  are  as  follows  : — 

1.  For  the  lighter-complexioned  straight-haired  type — Malay. 

2.  For  the  type  that  partakes  of  the  character  of  the  African  negro 
inhabiting  New  Guinea,  Australia,  and  what  may  be  called  the  con- 
tinuous localities  for  the  unmixed  black — Negrito. 

3.  The  tribes  with  any  or  all  of  the  Negrito  characters,  dwelling 
Bide  by  side  with  Malays  in  Malay  localities,  or  in  localities  discon- 
nected with  the  true  Negrito  area — the  blacks  of  the  Malayan  area. 

D.  Hyperborean  Mongolidce.  —  The  physical  conformation  of  this 
section  is  that  of  undersized  Mongolians.  Their  languages  are  agglu- 
tinate, neither  monosyllabic,  nor  paucosyllabic.  They  are  all  sub- 
ject to  either  Russia  or  China.  Their  religion  is  either  Shamanism 
or  an  imperfect  Christianity.  They  are  found  on  the  coasts  of  the 
Arctic  Ocean,  and  the  courses  of  the  Yenisei  and  Kolima.  The 
principal  divisions  are  the  Samoides,  the  Yeniseians,  and  the 
Yukuhiri. 

E.  Peninsular  Mongolidce.  —  This  section  comprises  races  very 
widely  distributed.  Some  of  these  lie  within  the  arctic  circle,  others 
as  far  south  as  26°  N.  lat.  Their  physical  conformation  is  Mongol. 
Their  languages  are  agglutinate,  and  in  some  cases  excessively  mono- 
syllabic. The  area  occupied  by  these  races  are  the  islands  and  peninsulas 
of  the  north-eastern  coast  of  Asia.  The  people  embraced  in  it  are  the 
Koreans,  the  Japanese,  the  Aino,  the  Koriaks,  and  the  Kamtchatkadales. 

F.  American  Mongolidce.  —  This  section  embraces  the  original 
inhabitants  of  the  whole  continent  of  America.  By  most  writers  on 
ethnology,  the  races  of  America  are  regarded  as  a  distinct  family. 
Their  connection  with  Mongolidce  seems  however  to  be  established  by 
the  Eskimo,  who  are  physically  Mongol  and  Asiatic,  but  philologically 
American.    Of  the  Eskimo  Dr.  Latham  remarks  : — 

"  Unimportant  as  are  the  Eskimo  in  a  political  and  historical  view, 
their  peculiar  geographical  position  gives  them  an  importance  in  all 
questions  of  ethnology  ;  since  one  of  the  highest  problems  turns  upon 
the  affinities  of  this  family. 

"  It  has  long  been  known  that  the  nation  which  inhabits  Greenland 
and  Labrador  is  the  nation  which  inhabits  the  north-western  parts  of 
Russian  America  as  well.  It  is  found  on  the  American  side  of 
Behring" s  Straits,  and  it  is  found  on  the  Asiatic  side  also.  So  that  the 
Eskimo  is  the  only  family  common  to  the  Old  and  New  World  ;  an 
important  fact  in  itself,  and  one  made  more  important  still  by  the 
Eskimo  localities  being  the  only  localities  where  the  two  continents 
come  into  proximity.     Now  if  these  facts  had  stood  alone,  unniodi- 
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ficd  by  any  phenomena  that  detracted  from  their  significance,  tho 
peopling  of  America  would  have  been  no  more  a  mystery  than  tho 
peopling  of  Europe.  Such  however  is  not  tho  case.  They  neither 
stand  alone,  nor  stand  unmodified.  The  reasons  that  lie  against  what 
is  at  the  first  blush  tho  common  sense  answer  to  the  question  '  How  was 
America  peopled     aro  chiefly  as  follows: — 

"1.  Tho  (iistanco  of  tho  north-eastern  parts  of  Asia  from  any 
probable-  centro  of  population — cradle  of  the  human  race,  so  called. 
For  these  parts  to  have  been  tho  passage,  Kamtchatka  must  have 
been  full  to  overflowing  before  tho  Mississippi  had  been  trodden  by 
tho  foot  of  a  human  being. 

"2.  The  physical  differences  between  tho  Eskimo  and  tho  American 
Indians. 

"  3.  Tho  difficulties  presented  by  the  Eskimo  language. 

"  It  is  only  these  two  last  reasons  to  which  I  attribute  much  validity. 
The  first  of  tho  three  I  put  low  in  the  way  of  an  objection  ;  that  is, 
not  much  higher  than  I  put  the  systems  founded  upon  the  Icelandic 
and  Welsh  traditions,  tho  drifting  of  Japanese  junkH,  and  the  effects 
of  winds  and  currents  upon  Polynesian  canoes.  Without  at  present 
doubting  whether  the  occurrences  hero  alluded  to  have  happened 
since  America  was  peopled  by  the  present  race,  I  limit  myself  to  an 
expression  of  dissent  from  the  doctrine  that  by  any  such  unsatis- 
factory processes  the  original  population  found  its  way  ;  in  other 
words,  I  believe  that  our  only  choice  lies  between  the  doctrine  that 
makes  the  American  nations  to  have  originated  from  one  or  more 
separate  pairs  of  progenitors,  and  tho  doctrine  that  either  Behring's 
Straits  or  the  line  of  islands  between  Kamtchatka  and  the  peninsula 
of  Aliaska,  was  the  highway  between  the  two  worlds — from  Asia  to 
America,  or  vice  versa.  I  say  vice  versa,  since  it  by  no  means  follows 
that  because  Asia  and  America  shall  have  been  peopled  by  the  same 
race,  tho  original  of  that  race  must  necessarily  have  arisen  in  Asia  ; 
inasmuch  as  the  statement,  that  the  descendants  of  the  same  pair 
peopled  two  continents,  taken  nlone,  proves  nothing  as  to  the  particular 
continent  in  which  that  pair  first  appeared.  Against  America,  and  in 
favour  of  Asia,  being  the  birth-place  of  the  human  race — its  unity 
being  assumed — I  know  many  valid  reasons  ;  reasons  valid  enough 
and  numerous  enough  to  have  made  the  notion  of  the  New  World 
being  the  oldest  of  two  a  paradox.  Nevertheless  I  know  no  absolutely 
conclusive  ones.  Omitting  however  this  question,  the  chief  prima- 
facie  objections  to  the  view  that  America  was  peopled  from  north- 
eastern Asia  lie  in  the — 

"  1.  Physical  Differences  between  the  Eskimo  and  the  American 
Indian. — Stunted  as  he  is  in  stature,  the  Eskimo  is  essentially  a  Mongol 
in  physiognomy.  His  nose  is  flattened,  his  cheek  bones  project,  his 
eyes  are  often  oblique,  and  his  skin  is  more  yellow  and  brown  than 
red  or  copper-coloured.  On  the  other  hand,  in  his  most  typical  form, 
the  American  Indian  is  not  Mongol  in  physiognomy.  With  the  same 
black  straight  hair,  he  has  an  aquiline  nose,  a  prominent  profile,  and  a 
skin  more  red  or  copper-coloured  than  either  yellow  or  brown. 
Putting  this  along  with  other  marked  characteristics,  moral  as  well 
as  physical,  it  is  not  surprising  that  the  American  should  have  been 
taken  as  the  type  and  sample  of  a  variety  in  contrast  with  the 
Mongolian. 

"  2.  Philological  Arguments. — Few  languages,  equally  destitute  of 
literature,  have  been  better  or  longer  known  than  the  Eskimo.  For 
this  we  have  to  thank  the  Dauish  missionaries  of  Greenland — Egede 
most  especially.  From  the  grammar  of  Fabricius  the  Eskimo  waa 
soon  known  to  be  a  language  of  long  compound  words,  and  of  regular 
though  remarkable  inflections.  It  was  known  too  to  be  very  unlike 
the  better  known  languages  of  Europe  and  Asia.  Finally,  it  has  beeu 
admitted  to  be,  in  respect  to  its  grammatical  structure  at  least, 
American." 

We  need  not  here  enumerate  the  various  tribes  embraced  in  this 
section,  as  it  includes  the  whole  of  the  original  races  found  on  tho 
American  continent. 

O.  Indian  Mongolidce.  —  The  races  belonging  to  this  section  are 
found  in  Hindustan,  Cashmere,  Ceylon,  the  Maldives  and  Laccadives, 
and  part  of  Beloochistau.  They  are  found  mixed  or  contiguous  to 
the  Japetidte  of  Beloochistau  and  Cabul,  and  various  Seriform  tribes 
They  present  two  extreme  forms  of  physical  conformation,  one  with 
the  skin  dark  or  even  black,  the  other  of  a  brunette  colour,  with  a 
skin  of  great  delicacy  and  clearness.  The  social  condition  of  caste 
prevails  among  them.  The  principal  religions  are  Brahminism  and 
Buddhism,  with  a  variety  of  intermediate  creeds.  Their  ancient 
literature  is  in  the  Sanscrit,  and  then-  alphabets  are  derived  from  that 
language.  They  embrace  the  following  divisions  : — 1,  the  Tamul ; 
2,  the  Paliuda  ;  3,  the  Brahui ;  4,  the  Indo-Gangetic  ;  5,  the  Purbutti ; 
6,  the  Cashmirian  ;  7,  the  Cingalese ;  and  8,  the  Maldivian. 

II.  The  Atlantid.e. — In  their  physical  character  the  face  is  not  so 
broad  and  flat  as  in  the  Mongolidce.  The  jaws  project,  are  prognathic, 
whilst  the  nose  is  generally  flat ;  the  forehead  is  retiring ;  the  cranium, 
dolikocephalic,  that  is,  there  is  less  space  between  the  parietal  bones 
of  the  skull,  whilst  its  length  remains  the  same,  than  there  is  in  the 
last  variety  ;  the  eyes  only  rarely  open  obliquely  ;  the  skin  is  mostly 
jet-black,  presenting  however  lighter  shades,  and  very  rarely  approach- 
ing a  pure  white  ;  the  hair  is  crisp,  woolly,  very  rarely  straight,  and 
still  more  rarely  light-coloured.   The  languages  amongst  the  Atlautida 
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belong  to  the  agglutinate  class.  They  are  seldom  or  ever  found  with 
a  truly  amalgamate  inflection. 

The  great  district  of  the  development  of  the  natives  which  are 
brought  together  under  the  above  definition,  is  Africa.  Perhaps  there 
is  no  quarter  of  the  globe  that  presents  a  greater  diversity  of  inhabit- 
ants than  Africa,  or  races  of  men  who  at  first  sight  appear  so  evidently 
distinct.  All  previous  ethnologists  have  placed  the  Hottentot,  the 
Negro,  and  the  Bushman  in  a  very  different  position  to  the  Assyrian, 
the  Babylonian,  the  Mohammedan,  and  the  Jew  ;  but  in  Dr.  Latham's 
classification  we  find  these  brought  together  under  the  common  variety 
Atlantida:.  The  analogy  of  language  has  led  to  this  conclusion;  and 
the  transition  from  the  lowest  to  the  highest  of  these  races  is  so 
gradual,  that  no  investigation  of  their  physical  structure  with  which 
we  are  at  present  acquainted,  would  be  sufficient  to  break  down  the 
affinit}'  discovered  in  their  languages.  No  part  of  Africa  seems  to 
bo  inhabited  by  any  races  but  those  of  the  Atlantida:.  The  Syro- 
Arabian  or  Semitic  nations,  however,  which  are  now  classed  amongst 
the  Atlantida;,  are  found  occupying  a  considerable  area  in  the  south- 
western part  of  Asia.  The  people  of  these  races  are  far  removed 
from  the  Negro  and  the  Hottentot,  and  present  great  symmetry  of 
form,  and  considerable  cerebral  development. 

However  small  may  have  been  the  influence  of  the  lower  types  of 
this  race  on  the  world,  there  can  be  no  doubt  of  the  vast  impression 
produced  by  the  Semitic  nations.  We  may  pass  over  the  early 
civilisation  indicated  by  the  Assyrian  and  Babylonian  empires,  and  fix 
attention  on  the  religious  history  of  the  Jews.  Here,  amidst  the 
surrounding  Paganism,  we  find  the  worship  of  the  one  true  God 
maintained  by  this  small  race  amongst  the  Semitic  nations ;  and 
through  them  the  religion  of  Christ,  which  is  destined  to  react  on  all 
the  other  races  of  mankind.  It  is  also  among  these  races  that  that 
compound  of  Judaism  and  Christianity,  Mohammedanism,  has  sprung 
up ;  and  however  inferior  it  may  be  to  the  Christian  religion,  there 
can  be  little  doubt  of  the  beneficial  influence  it  has  exerted  on  the 
races  who  have  embraced  it. 

The  following  is  Dr.  Latham's  division  of  this  group  : — 

A.  Negro  Atlantidcc. — The  negroes  have  a  black,  unctuous,  and 
soft  skin  ;  the  hair  woolly ;  lips  thick  ;  maxillary  profile  prognathic, 
fTOntaLpi'ofile  retiring  ;  nasal  depressed.  They  inhabit  the  low  lauds, 
sea-coasts,  and  the  deltas  aud  courses  of  rivers,  chiefly  the  Senegal, 
Gambia,  Niger,  and  Upper  Nile.  They  are  nearly  limited  to  the 
tropic  of  Cancer.  They  are  divided  into  Western  Negroes,  Central 
Negroes,  aud  Eastern  Negroes. 

B.  Kaffir  Atlantida:.  —  The  language  of  the  Kaffir  supplies  a 
broad  distinction  between  them  and  other  African  races.  They  are 
prefixional  and  alliteratioual.  Their  physical  comformation  is  modified 
negro.  They  occupy  a  district  in  Africa  (east  and  west)  from  the 
north  of  the  equator  to  the  south  of  the  tropic  of  Capricorn.  The 
chief  divisions  are,  ],  Western,  2,  Southern,  3,  Eastern. 

C.  Hottentot  Atlantidcc. — "  The  Hottentot  stock,"  says  Dr.  Latham, 
"  has  a  better  claim  to  be  considered  as  forming  a  second  species 
of  the  genus  JJomo  than  any  other  section  of  mankind.  It  can 
be  shown  however  that  the  language  is  no  more  different  from 
those  of  the  world  in  general  than  they  are  from  each  other."  The 
Hottentots  occupy  the  southern  extremity  of  Africa.  They  are  of 
low  stature  ;  limbs  slight ;  colour  more  brown  or  yellow  than  black  ; 
cheek-bones  prominent ;  nasal  profile  depressed ;  hair  in  tufts  rather 
than  equally  distributed  over  the  head.  They  are  divided  into  the 
Hottentots  proper  and  the  Saabs.  The  latter  are  found  between  the 
Roggeveld  and  the  middle  portion  of  the  Orange  River. 

D.  Nilotic  Atlantida;. — These  people  have  a  modified  negro  con- 
formation, and  inhabit  the  water-system  of  the  Upper  and  Middle 
Nile.  Their  chief  divisions  are,  1,  Gallas;  2,  Agous  ;  3,  Nubians  ; 
4,  Bishari. 

E.  Amazirgh  Atlantida:. — Amazirgh  is  a  term  equivalent  to  Berber. 
These  people  are  found  on  the  coasts  of  the  Mediterranean  and  the 
whole  north-western  quarter  of  Africa.  They  present  modifications 
of  both  the  negro  and  Arab  types.  Their  chief  divisions  are,  1,  the 
Siwahs  of  the  Oasis  of  Siwah,  the  ancient  Ammonium  ;  2,  Cabyles  of 
the  range  of  Atlas ;  3,  Tuaricks  of  the  Sahara ;  4,  Guanches  of  the 
Canary  Islands. 

F.  ^Egyptian  Atlantida.  —  This  section  includes  the  ancient 
Egyptians,  the  subjects  of  the  Pharaohs  and  the  Ptolemies,  and  the 
modern  Copts  as  far  as  they  are  of  unmixed  blood.  They  dwell  in 
the  valley  and  delta  of  the  Nile,  from  Essouan  to  the  Mediterranean. 
The  physical  conformation  of  the  ancient  Egyptians  is  gathered  from 
their  mummies.  The  modern  Copts  have  the  hair  black  and  crisp  or 
curled ;  the  cheek-bones  projecting ;  lips  thick ;  nose  depressed ; 
nostrils  wide ;  complexion  from  a  yellowish  to  a  dark-brown ;  eyes 
oblique;  frame  tall  and  fleshy. 

O.  Semitic  Atlantida;.  —  This  section  embraces  the  most  highly 
developed  forms  of  the  Atlantida.  The  Semitic  races  are  found  in 
Abyssinia,  Arabia,  Palestine,  Syria,  Mesopotamia,  and  parts  of  Kur- 
distan. They  are  light-complexioned,  and  referrible  to  three  types — 
the  Arab,  the  Jew,  and  the  Kaldani.    Their  influence  on  the  world 


has  been  pre-eminently  moral,  spiritually  as  well  as  intellectually. 
Their  religions  are  pre-eminently  monotheistic  in  the  later  parts  of 
their  history.  Their  alphabet  is  the  earliest  in  the  world,  and,  with 
the  exception  of  the  Ethiopic,  is  written  from  right  to  left.  The 
chief  divisions,  which  are  more  or  less  artificial,  are  Syrians,  Assyrians, 
Babylonians,  Phoenicians,  Beui-Terah,  Arabs,  ^Ethiopians,  Solymi 
Cappadocians,  Elamites,  Cyprians,  Philistines,  Canaanitcs. 

With  the  Beni-Terah  (sons  of  Terah),  father  of  Abraham,  are  found 
the  Jews,  who  are  remarkable  amongst  the  nations  of  the  earth  for 
their  early  intellectual  culture,  and  for  the  moral  and  religious 
influence  their  writings  have  produced  on  the  world. 

III.  Japetidce. — This  variety  includes  most  of  the  nations  of  modern 
Europe.  Physically,  they  present  characters  superior  to  the  two 
other  varieties.  Their  face  is  not  flat,  and  is  moderately  broad.  The 
jaws  project  but  little,  the  nose  is  often  very  prominent,  and  the 
frontal  profile  is  not  unfrequently  nearly  vertical.  The  skull  is  shaped 
generally  as  in  the  last  variety;  the  opening  of  the  eyelids  is  straight, 
and  very  rarely  oblique ;  the  skin  is  white,  or  brunette  :  the  hair  is 
never  woolly,  varying  much  in  colour,  frequently  very  light;  the  eyes 
are  black,  blue,  or  gray. 

The  languages  of  the  great  European  races  are  never  aptotic.  They 
are  mostly  anaptotic,  or  having  amalgamate  inflections.  In  a  few 
instances  they  are  agglutinate. 

Athough  the  Japetidce  form  the  principal  part  of  the  nations  of 
Europe,  they  do  not  exclusively  occupy  this  district  of  the  earth,  nor 
are  they  confined  to  it.  We  have  before  mentioned  the  Lapps  and 
Finns  of  Scandinavia,  the  Euskaldunes  of  the  Basque  Provinces,  the 
Magyars,  and  Turks.  It  appears  not  to  be  improbable  that  the  former 
were  the  original  inhabitants  of  Europe,  and  are  the  remnants  of  a 
race  driven  away  successively  by  the  Celts  and  the  Indo-Germanic 
races  that  now  occupy  this  part  of  the  world.  As  also  we  find 
evidence  of  the  origin  of  the  Japetidce  in  the  east,  so  we  find  traces 
of  their  existence  in  various  parts  of  Asia :  as  in  the  Persians,  Kurds, 
Beloochi,  Affghans,  Tajiks,  and  Siapouh.  It  is  not  improbable,  also, 
that  the  Armenians  ought  to  be  classed  with  the  Japeticla?. 

The  influence  of  this  variety  of  mankind  on  the  history  of  the 
world,  has  been  much  greater  than  that  of  the  other  two.  If  we  are 
indebted  to  the  Semitic  races  for  the  truth  of  Christianity,  its  adop- 
tion and  propagation  in  a  pure  form  has  been  mainly  due  to  European 
nations.  It  became  early  identified  with  the  civilisation  of  Greece 
and  Home ;  and  passing  from  the  nations  where  it  obtained  its  early 
triumphs,  it  has  become,  in  later  times,  the  religion  of  the  great 
Anglo-Saxon  race,  which  on  both  sides  of  the  Atlantic  is  increasing 
with  extraordinary  rapidity. 

Dr.  Latham  divides  the  Japetidce  into  two  divisions — Occidental 
aud  Indo-Germanic. 

A.  Occidental  Japetidce  include  the  rac.es  called  Celts  or  Kelts. 
The  Keltic  languages  were  separated  from  the  common  mother-tongue 
subsequent  to  the  evolution  of  the  persons  of  verbs,  but  anterior  to 
the  evolution  of  the  cases  of  nouns.  These  languages  are  evidently 
agglutinate.  The  present  area  of  this  race  is  Brittany,  Wales,  the 
Highlands  of  Scotland,  the  Isle  of  Man,  and  Ireland.  The  original 
area  occupied  by  the  Kelts,  which  have  been  constantly  removed,  is 
the  Scottish  Lowlands,  England,  Gaul  north  of  the  Loire,  and  part  of 
Switzerland.  It  is  probable  also  that  they  occupied  parts  of  Baden, 
Bavaria,  and  northern  Italy.  The  Taurisci  of  the  Tyrol,  the  Scordisci, 
of  Illyria,  the  Galatians^of  Asia  Minor,  the  Celt-Iberians  of  Spain, 
and  the  Cimbri  of  Jutland  are  generally  regarded  as  Kelts.  They 
have  two  types  of  complexion  in  the  British  Islands  :  the  Silurian 
type  having  eyes  and  hair  black,  complexion  dark  with  a  ruddy  tinge, 
and  chiefly  found  in  South  Wales ;  the  Hibernian  type  with  gray  eyes, 
yellowish,  red,  or  sandy  hair,  and  light  complexion;  they  are  found  in 
Ireland.    Dr.  Latham  gives  the  following  as  their  chief  divisions : — 

1.  Kelts  of  Gaul,  falling  into — a.  the  proper  Celtaj;  6.  the  Belgae. 
Both  extinct  or  incorporate. 

2.  British  Kelts,  falling  into— a.  the  Cambrians ;  6.  the  Picts, 
which  are  extinct  or  incorporate. 

3.  Gaels,  a.  Scotch  Gaels;  6.  Irish  Gaels;  c.  Manxmen,  or  Gaelic 
Kelts  of  the  Isle  of  Man. 

4.  The  Cisalpine  Kelts  of  northern  Italy. 

5.  The  Ligurians,  extending  from  the  Etruscan  to  the  Iberian 
frontier. 

Their  line  of  population  seems  to  have  been  from  Calais  and 
Dunkirk  to  England,  from  England  to  Scotland,  and  from  Scotland  to 
Ireland. 

B.  Indo-Germanic  Japetidce. — The  languages  of  this  group  were 
separated  from  the  common  mother-tongue  subsequent  to  the 
evolution  of  the  cases  of  nouns.  They  are  less  evidently  agglutinate 
than  the  Keltic.  This  and  the  previous  group  are  sometimes  called 
Indo-European,  anil  thus  embracing  all  the  Japetidae.  The  Indo- 
Germanic  Japetidce  are  divided  into  two  classes: — 

I.  European  Indo-Germans. —  These  are  divided  into — 1.  Gothic 
2.  Sarmatian;  3.  Mediterranean. 
1.  The  Goths  embrace — 

a.  The  Teutons,  which  are  again  divided  into — 
o.  Mesogoths. 
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/}.  High  Germans,  including  Hessians,  ThuriugianH,  Franks. 
7.  Low  Germans,  including — 

1.  BataviauH. 

2.  SaxoiiH,  embracing — 

*  Saxons  of  Hanover,  and  Anglo-Saxons  of  England. 
**  Saxons  of  Osnaburg  and  Westphalia. 
***  Nordalbinginus.  Extinct. 

3.  Frisians. 

I.  Scandinavians,  embracing — 

1.  Icelanders. 

2.  Faroe  Islanders. 

3.  Norwegians. 

4.  Swedes. 

5.  Danes. 

2.  Sarmatians,  This  comprises  the  Lithuanic  and  Slavonic  divisions, 
and  these  are  its  primary  sections. 

Of  the  Lithuanians  Dr.  Latham  says — 

1.  Of  all  the  Japetidse  they  preserved  their  original  paganism 

longest. 

2.  Of  all  the  Japetidse  they  have  had  the  least  influence  on  man- 

kind. 

3.  Of  all  the  Japetidse  they  speak  a  language  nearest  in  structure 

to  the  Sanscrit. 

The  Slavonic  division  includes — ■ 
a.  Russians. 

Servians. 
7.  Illyrians 
S.  Tcheks. 
e.  Poles. 
C  Serbs. 

v.  Polabic  Slavonians. 

3.  Mediterranean  Iudo-Germans.  These  include  the  Greeks  and 
Romans  of  antiquity,  and  their  modern  descendants. 

II.  Iranian  Indo-Germans. — Dr.  Latham  says  "  the  whole  of  this 
class  is  hypothetical."  It  includes  the  Persians,  who  embrace  the 
Kurds,  the  Beloochi,  tho  Affghans,  the  Siaposh,  and  other  contiguous 
races  in  Asia.    The  unplaced  stocks  are  the  Armenians  and  Iberians. 

(Dr.  R.  G.  Latham,  Varieties  of  Man  ;  Lawrence,  Lectures  on  Man  ; 
Dr.  Lankester,  On  the  Physical  History  of  Man,  in  Family  Tutor  ; 
Nott  and  Gliddon,  Types  of  Mankind ;  Dr.  Latham,  Ethnology  of 
British  Colonies,  Ethnology  of  British  Islands,  Migrations  of  Man, 
Ethnology  of  Europe;  Dr.  Pickering,  Races  of  Men ;  Dr.  Prichard, 
Physical  History  of  Mankind  ;  Cuvier,  Eigne  Animal.) 

MAN,  FOSSIL.  [Anthropolites.] 

MANAKINS,  the  name  of  a  group  of  small  birds  remarkable  for 
the  rich  tints  of  their  plumage  (Pipra  of  authors).  Mr1.  Swainson 
makes  them  a  sub-family  of  the  Ampelidce,  under  the  name  of  Piprince. 

[PlPRlSM.] 

MANATEE.  [Cetacea.] 
MANCHINEEL-TREE.  [Hippomane.] 
MANDARIN  DUCK.  [Ducks.] 

MANDIOC,  the  Brazilian  name  of  the  Cassava  Plant,  Jatropha 
Manihot.    [Jatropha;  Janipha.] 
MANDRAGORA.  [Atropa.J 
MANDRAKE.  [Atropa.] 
MANDRILL.  [Baboon.] 

MANETTIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Cincfwnacece.  The  limb  of  the  calyx  is  4-  or  5-lobed,  often  with 
secondary  lobes  interposed  between  the  principal  ones  ;  the  corolla  is 
funnel-shaped,  with  a  terete  or  quadrangular  tube,  a  hairy  throat,  and 
a  4-  or  5-lobed  limb ;  anthers  sessile,  in  the  throat  of  the  corolla ;  cap- 
sule ovate,  compressed,  crowned  with  the  lobes  of  the  calyx.  Seeds 
peltate,  girded  by  a  usually  toothed  border.  The  species  are  herba- 
ceous plants  or  shrubs,  with  slender  twining  Btems  and  axillary  leaves, 
many-flowered  peduncles. 

M.  cordifolia  is  a  native  of  Buenos  Ayres  and  of  the  province  of 
Minas  Geraes  in  Brazil.  The  whole  plant  is  glabrous;  the  stem  suffru- 
ticose,  much  branched,  very  slender,  round,  twining ;  bark  gray,  and 
exfoliating  on  the  young  shoots,  green,  glabrous,  and  shining.  The 
leaves  are  opposite,  petioled,  cordate,  acuminate,  glabrous  on  both  sides, 
shining,  pale,  with  prominent  veins,  and  obscure  minute  articulations, 
below  dark,  and  the  veins  slightly  channeled  above ;  stipules  small, 
subulate,  and  at  length  often  reflexed  in  their  upper  half,  bases  broad, 
and  connate  within  the  petioles,  so  as  to  form  a  small  cup,  which  is  occa- 
sionally toothed  round  the  branch ;  peduncles  elongated,  solitary, 
glabrous,  filiform,  shining,  and  single-flowered  at  the  extremities  of 
the  branches,  which  are  subsequently  elongated,  rendering  the  pedun- 
cle axillary ;  calyx  green,  glabrous,  4-parted,  with  minute  divided 
intervening  teeth ;  segments  acute,  at  length  reflexed,  and  nerved ; 
corolla  very  handsome,  shining  on  the  outer  surface,  and  glabrous 
everywhere  except  a  little  above  its  base  on  the  inside,  where  for  some 
distance  it  is  densely  clothed  with  inverted  white  hairs ;  tube  clavate, 
funnel-shaped,  with  4  flat  side*,  nectariferous,  and  only  colourless  at 
the  base,  every  other  part  of  the  corolla  vermilion  orange-coloured, 


deepest  ou  tho  inner  Hide  of  tho  limb,  green  in  the  young  bud  i  ;  throat 
dilated  and  naked;  limb  4-parted ;  segments  deltoid,  r<:  volute.  Tin: 
seeds  are  brown,  round,  flattened,  and  surrounded  by  a  membranoiiH 
wing.  The  bark  of  tho  root  is  esteemed  in  Brazil  a  most  valuable 
remedy  in  dropsy  and  dysentery.  It  is  given  in  powder  of  half  a 
drachm  to  a  drachm  and  a  half.  It  acts  as  aa  emetic. 
(Lindley,  Flora  Medica.) 

MANGABEY,  a  name  for  two  species  of  Monkeys  belonging  to  tho 
group  of  Ouenons.    [Guknons;  .Simiad^k.] 

MANGANKSE,  a  Metal  of  which  the  black  oxide,  or  binoxide,  was 
first  described  by  Scheele  in  1774,  and  was  afterwards  determined  by 
him  and  Galm  to  contain  a  peculiar  metal,  which  has  ho  powerful  an 
affinity  for  oxygen,  that  this  circumstance  alone  would  prevent  it« 
occurrence  in  nature  in  its  metallic  state.  The  natural  compounds  of 
manganese,  and  especially  its  oxides,  are  numerous,  and  are  found 
abundantly  in  many  parts  of  tho  earth.  Like  oxide  of  iron,  it  fre- 
quently occurs  in  minerals  in  such  small  quantity  as  to  show  that  it 
exists  in  them  rather  in  mixture  than  combination. 

Manganese  may  be  procured  by  mixing  any  of  its  oxides  with  oi]f 
and  heating  it  strongly  in  a  well-covered  crucible.  Its  properties  are, 
that  it  has  a  grayish-white  colour  and  resembles  white  cast-iron  in 
appearance ;  it  is  hard,  brittle,  and  has  a  fasciculated  crystalline 
structure;  its  specific  gravity,  according  to  Berthier,  is  7'05;  it  is 
inodorous  and  tasteless,  but  when  breathed  upon  emits  a  smell  of 
hydrogen  gas.  By  exposure  to  the  air  manganese  readily  tarnishes  by 
oxidization,  and  even  in  a  very  short  time  attracts  sufficient  oxygen 
to  lose  its  metallic  lustre,  and  falls  to  a  reddish-brown  powder;  hence 
the  necessity  for  preserving  it  immersed  in  naphtha.  Even  at  common 
temperatures  it  slowly  decomposes  water ;  and  at  a  red  heat  the 
decomposition  is  rapidly  effected,  and  in  both  cases  hydrogen  gas  ia 
evolved  and  oxide  of  manganese  formed.  It  requires  an  extremely 
high  temperature  for  its  fusion,  and  it  is  fixed  in  the  fire. 

The  ores  of  manganese  are  chiefly  oxides:  they  are  the  following: — 

Hausmannilc — Occurs  crystallised  in  octahedrons  and  massive. 
Primary  form  a  square  prism.  Cleavage  parallel  to  the  base  of  the 
primary  form.  Fracture  uneven.  Hardness  rather  greater  than  that 
of  phosphate  of  lime.  Colour  brownish-black.  Powder  reddish-brown. 
Lustre  imperfect  metallic.    Opaque.    Specific  gravity  4-722. 

Before  the  blow-pipe  with  borax  fuses  into  an  amethystine-coloured 
glass.  It  is  found  at  Ilmenau  in  Thuringia,  at  Framont,  and  in 
Pennsylvania,  &c. 

Dr.  Turner's  analysis  gives  very  nearly — 

Manganese  70-98 

Oxygen  27-33 

Silica  0-34 

Barytes  Oil 

Water  0-43 

 99-19 

The  equivalent  of  manganese  being  28,  this  ore  is  essentially  a 
compound  of  3  equivalents  of  metal  84  +  4  equivalents  of  oxygen 
32  =  116.  It  contains  less  oxygen  than  any  other  oxide  except  tho 
protoxide,  which  does  not  occur  in  nature  except  in  combination. 

Braunite — Occurs  crystallised  and  massive.  Primary  form  a  square 
prism.  Cleavage  distinct,  parallel  to  the  faces  of  an  octahedron. 
Fracture  uneven.  .Hardness  6  0  to  6'5.  Brittle.  Colour  brownish- 
black.  Streak  the  same.  Lustre  imperfect  metallic.  Opaque.  Specific 
gravity  4'818.    The  massive  varieties  are  divergingly  fibrous. 

Before  the  blow-pipe  melts  and  effervesces  slightly  with  borax.  It 
i3  found  at  Eglersberg,  Wursindel,  Piedmont,  and  in  Cornwall. 

According  to  Dr.  Turner,  it  consists  very  nearly  of — 

Manganese  .......  6776 

Oxygen  29-03 

Barytes  226 

Water  095 

 100 

It  is  essentially  an  anhydrous  sesquioxide  of  manganese,  consisting 
of  1  equivalent  of  metal  28  +  \  \  equivalent  of  oxygen  12  =  40. 

Manganite — Occurs  crystallised  and  massive.  Primary  form  a  right 
rhombic  prism.  Cleavage  parellel  to  the  lateral  faces.  Fracture  uneven. 
Hardness  4-0  to  4-25.  Scratches  glass  slightly.  Colour  iron  and  steel 
and  blackish-gray.  Streak  reddish-brown.  Lustre  metallic.  Opaque. 
Specific  gravity  4'328.  Massive  varieties  amorphous.  Structure 
crystalline,  granular,  large  fibrous. 

Before  the  blow-pipe,  with  borax,  fuses  into  a  transparent  ame- 
thystine glass;  heated  in  a  tube,  water  is  expelled.    It  occurs  at 
Hartshill  near  Coventry,  in  Devonshire,  Ihlefeld  in  the  Harz,  &c. 
Dr.  Turner's  analysis  gives  very  nearly — 

Manganese  6293 

Oxygen   2697 

Water  1010 

 100 

It  is  therefore  hydrated  sesquioxide  of  manganese. 

Varvicite — Occurs  massive  and  in  pseudo-crystals.  Composed  of 
thin  plates  aud  fibres.  Hardness  2"5.  Colour  gray.  Powder  black. 
Lustre  metallic.  Opaque.  Specific  gravity  4-531.  When  strongly 
heated  yields  oxygen  gas  and  water. 
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It  occurs  maasive  at  Hartshill  in  the  county  of  Warwick,  and  the 
pseudo-crystals  at  Ihlefeld. 

Analysis  according  to  Phillips  ? — 

Manganese     .......  631 

Oxygen  '  .    .    3 15 

Water  54 

 100 

It  is  a  compound  of  4  equivalents  of  metal  112  +  7  equivalents  of 
oxygen  50  and  1  equivalent  of  water  9. 

Pyrolusite,  Binoxide  of  Manganese— Occurs  crystallised  and  massive, 
Primary  form  a  right  rhombic  prism.  Cleavage  parallel  to  the  lateral 
planes  and  short  diagonal ;  indistinct.  Fracture  uneven.  Hardness 
2'0  to  2-5.  Colour  blackish-gray  and  black.  Streak  black.  Lustre 
imperfect  metallic.    Opaque.    Specific  gravity  4-94. 

Massive  varieties  amorphous,  reuiform,  and  botryoidal.  Structure 
granular,  fibrous. 

It  is  the  most  abundant  ore  of  manganese,  occuring  in  large  quantity 
in  Devonshire,  Warwickshire,  Thuringia,  Brazil,  and  many  other 
places. 

Dr.  Turner's  analysis  gives  very  nearly — 

Manganese  61-86 

Oxygen  35-36 

Silica  0"56 

Barytes  066 

Water  1-56 

 100 

It  is  a  compound  of  1  equivalent  of  metal  28  +  2  equivalents  of  oxygen 
1C  =  44,  and  is  the  per-  or  bin-oxide. 

Hydraled  Binoxide  of  Manganese  has  long  been  known  by  the 
name  of  Black  Wad. — It  occurs  of  various  shades  of  brown,  and  is 
massive,  botryoidal,  amorphous,  and  sometimes  pulverulent.  It  is 
frequently  soft  enough  to  soil  the  fingers.  It  occurs  largely  in  Devon- 
shire, and  is  also  met  with  in  Cornwall,  the  Harz,  Piedmont,  and 
many  other  places. 

Analysis  of  a  specimen  from  the  Harz  by  Klaproth  : — . 

Peroxide  of  Manganese  68  0 

Oxide  of  Iron  6'5 

Water  17 '5 

Silica  and  Barytes  9-0 

Carbon  1-0 

 102 

Psilomelane  is  an  ore  of  manganese  which  contains  a  considerable 
quantity  of  barytes.  It  occurs  reuiform,  botryoidal,  and  stalactitic. 
Structure  granular,  compact,  and  indistinctly  fibrous.  Fracture 
conchoidal,  even.  Hardness  5'0  to  G  O.  Colour  dark-gray  and  grayish- 
black.  Streak  brownish-black.  Lustre  imperfect  metallic.  Opaque. 
Specific  gravity  4-0  to"4'15.  It  occurs  in  Devonshire,  Cornwall,  in  the 
liar?;,  and  most  manganese  mines. 
Dr.  Turner's  analysis  gives- 
Red  Oxide  of  Manganese    .  •    .       .       .    69  795 

Oxygen   7364 

Barytes  16-365 

Water  ,      .    .  6-216 

Silica        .      .       •       .       .       .       .0  260 
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Sulphur  is  also  found  in  combination  with  manganese.  The  com- 
pound is  called 

Kobellite,  Manganese-Blende,  etc. — It  occurs  crystallised  and  massive. 
Primary  form  a  cube.  Cleavage  parallel  to  its  faces.  Fracture  uneven, 
conchoidal.  Hardness  3"5  to  4'0.  Colour  brownish-black ;  when  fresh 
fractured,  steel-gray.  Streak  dark-green.  Lustre  imperfect  metallic. 
Opaque.    Specific  gravity  4'014. 

Fuses  with  difficulty,  and  only  the  edges  with  the  blow-pipe  ;  gives 
sulphuretted  hydrogen  when  dissolved  in  an  acid.  It  is  found  at 
Nagyag  in  Transylvania,  and  in  Mexico. 

Analysis  by  Arfwedson  : — 

Manganese  62- 0 

Sulphur  37-6 

■  996 

Manganese  occurs  also  in  combination  with  some  metals  and  oxides. 

Arseniuret  of  Manganese — Occurs  massive.  Fracture  in  one  direc- 
tion granular  and  shining,  in  the  other  dull.  Structure  foliated.  Hard. 
Brittle.  Specific  gravity  5'55.  Found  in  Saxony.  Colour  whitish- 
gray.    Blackens  by  exposure  to  the  air. 

Dr.  Kane  found  it  to  consist  of — 

Manganese    .......  45-5 

Arsenic,  with  a  trace  of  Iron     .       .       .    .    51  8 
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Cupreous  Manganese  —  Occurs  massive,  reniform,  and  botryoidal. 
Structure  compact.  Fracture  imperfect  conchoidal.  Hardness  about 
1'5.  Colour  bluish-black.  Streak  the  same.  Lustre  resinous.  Opaque. 
Specific  gravity  about  3'2.    Occurs  in  Bohemia  and  Chili. 


Analysis  by  Kersten  :  — 

Oxide  of  Manganese 
Oxide  of  Copper 
Water 

Sulphate  of  Lime 
Silica 


-100-3; 


Carbonic  acid  and  silica  also  occur  in  combination  with  oxide  of 
manganese,  and  the  latter  also  with  oxido  of  manganese  and  iron. 

Carhonate  of  Manganese :  Kolderite — Occurs  crystallised  and  mas- 
sive. Primary  form  a  rhomboid.  Cleavage  parallel  to  the  primary 
planes.  Fracture  uneven,  conchoidal.  Hardness  3'5.  Colour  rose- 
red,  brownish.  Streak  white.  Translucent.  Lustre  vitreous,  pearly. 
Specific  gravity  3-3  to  3-6.  Massive  varieties  globular,  botryoidal. 
Structure  compact,  fibrous,  granular.  Colour  yellowish-white. 
Opaque.  It  is  found  at  Hartshill  in  Warwickshire,  Nagyag,  Frey- 
berg,  &c. 

Analysis  of  the  carbonate  from  Nagyag  by  Bc-rthier  : — 

Carbonic  Acid  38-8 

Protoxide  of  Manganese  56 -0 

Lime  5-4 
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Silicate  of  Manganese— Occurs  crystallised  aud  massive.  Primary 
form  an  oblique  rhombic  prism.  Cleavage  parallel  to  the  lateral  faces 
of  the  primary  crystal.  Fracture  uneven  aud  conchoidal.  Scratches 
glass.  Colour  rose-red.  Translucent  on  the  edges.  Lustre  between 
pearly  and  resinous.  Specific  gravity  3'538  to  3'685.  It  occurs  in 
Sweden,  the  Harz,  Devonshire,  Cornwall,  &c. 

Analysis  by  Berzelius  : — 

Silica   4800 

Oxide  of  Manganese       .       .       .       .    .  49-04 

Lime  and  Magnesia  3-34 

 10038 

Leouhard  has  described  some  silicates  of  manganese  under  the  names 
of  Allagile,  P/iotizite,  Rhodonite,  &c,  which  contain  admixtures  of 
various  other  substances. 

Silicate  of  Manganese  and  Iron:  Kncbclile. — The  locality  of  this  is 
not  known.  It  occurs  massive.  Externally  cellular  and  uneven. 
Fracture  imperfect  conchoidal.  Lustre  glistening.  Colour  gray, 
spotted  dirty-white,  ted,  brown,  and  green.  It  is  opaque,  hard,  and 
brittle.  Specific  gravity  3-714. 
Analysis  by  Dobereiner  :— 

Silica  325 

Protoxide  of  Manganese  35'0 

Protoxide  of  Iron  32-0 

 99-5 

Marceline  {Anhydrous  Silicate  of  Deutoxide  of  Manganese) — Occurs 
crystallised  in  octahedrons  with  a  square  base.  Colour  grayish-black. 
Lustre  slightly  metallic  or  vitreous.  It  is  found  at  St.  Marcel  in 
Piedmont.    Analysis  by  Berzelius  : — 

Silica  15-17 

Oxide  of  Manganese  75-80 

.  Oxide  of  Iron      ......  4'14 

Alumina  ........     2  80 
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The  analysis  by  Berthit-r  gives  considerably  more  silica  and  less 
oxide  of  manganese. 

ITeterocline  is  a  silicate  of  manganese  belonging  to  this  group. 
Phosphate  of  Manganese  and  Iron  ;   TJllmannite — Occurs  massive. 
Fracture  conchoidal.    Hardness  5'0  to  5'5.    Colour  reddish-brown,  or 
blackish.    Lustre  resinous.    Opaque.    Specific  gravity  3-439  to  3'775. 
Occurs  at  Limoges  in  France. 
Analysis  by  Berzelius  : — 

Phosphoric  Acid  32  8 

Oxide  of  Manganese  ......  32'6 

Oxide  of  Iron  319 

Phosphate  of  Lime  ......  3'2 
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Two  other  vaiieties  have  been  described  under  the  name  of 

Hetirosile  and  Huraulite. 
MANGEL-WURZEL.  [Beta.] 

MANGI'FERA,  a  genus  of  Plants  belonging  to  the  natural  order 
Anacardiacece.  Three  or  four  species  of  this  genus  are  enumerated — 
as  M.  fcetida  of  Loureiro,  a  native  of  Cochin  China  and  the  Moluccas; 
M.  laxiflora,  indigenous  in  Mauritius  ;  and  M.  sylvatica,  of  Roxburgh, 
a  native  of  the  hilly  districts  bordering  on  Silhet,  where  it  grows  to  a 
great  size,  and  is  called  Lukshmee-Am.  It  bears  a  fruit  which  ripens 
in  February  and  March,  and  is  eaten  by  the  natives,  though  not  so 
palatable  as  even  a  bad  mango.  It  is  also  dried  and  kept  by  them  for 
medicinal  purposes.  M.  oppositifolia,  Roxburgh,  a  native  of  Rangoon, 
is  proposed  by  Messrs.  Wight  and  Arnott  to  be  formed  into  a  distinct 
genus. 

M.  Indica,  the  Mango-Tree,  is  alone  of  any  consequence,  and  this  as 
forming  one  of  the  most  grateful  fruits  of  the  tropical  parts  of  Asia ; 
it  extends  also  as  far  north  as  30°,  and  has  been  successfully  intro- 


mi 


MANGLETIA. 


MAN'Tin.i:. 


ducod  into  the  West  Indies.  Tho  tree  grown  to  a  great  size,  with  :iu 
erect  trunk,  and  dark-coloured  oraoked  bark.  The  wood  ii  of  a 
whitish  or  dull-gray  colour,  porous,  yet  pretty  durable  if  kept  dry. 
The  loaves  are  alternate,  petioled,  laneeolar,  entire,  often  a  little  waved 
nt  the  margins,  firm,  smooth,  shining,  and  having,  when  bruised,  a 
pleasant  resinous  smell.  The  (lowers  are  yellow-coloured  and  small, 
but  produced  in  great  numbers,  on  large  terminal  ereot  panicles. 
Many  perfect  male  flowers  aro  often  found  intermixed  with  the  her- 
maphrodite ones.  Calyx  5-leaved  ;  petals  5,  laucoolate,  twice  the 
length  of  the  calyx,  furnished  in  the  inside  with  a  lobed  granular 
scale  or  crust ;  stamen,  a  single  fertile  one,  with  three  or  four  filament- 
liko  bodies,  which  represent  the  abortive  stamens  ;  ovary  with  its  baso 
immersed  in  the  torus,  obliquely  oval,  1-celled,  with  a  single  ovule 
attached  to  the  side  of  the  cell ;  style  one,  from  the  upper  edge  of  tho 
ovary,  curved  downwards ;  drape  oblong,  or  somewhat  kidney-formed, 
also  a  little  compressed  like  a  kidney,  fleshy,  with  a  smooth  rind, 
yellow  or  reddish  when  ripe,  size  various,  but  in  general  about  as  large 
as  a  goose's  egg ;  nut  conformable  to  tho  drupe,  but  more  compressed, 
woody,  1-celled,  2-valved,  covered  on  the  outside  with  many  fibrous 
filaments,  particularly  in  the  worst  sorts ;  the  kernels  are  large. 
Embryo  between  erect  and  transverse ;  cotyledons  thick,  fleshy ; 
radicle  opposite  to  hilum. 

The  Mango  is  so  well  known  as  one  of  the  most  highly  esteemed 
fruits  of  the  East,  that  one  is  surprised  to  find  it  sometimes  described 
as  like  nothing  so  much  as  a  mixture  of  tow  and  turpentine.  The 
latter  is  a  secretion  abounding  in  the  family  to  which  the  Mango 
belongs,  and  may  be  secreted  in  larger  quantities  in  neglected  varieties, 
where  also  the  filaments  of  the  nut  will  likewise  abound.  But  in  well- 
cultivated  varieties  the  fruit  is  sweet  and  rich-flavoured,  juicy,  and 
nearly  as  free  of  fibres  as  a  melon.  The  kernels  contain  much  nourish- 
ment, but  are  never  used  for  food  except  in  famines,  when  they  are 
cooked  in  the  steam  of  water,  aud  used  as  an  article  of  diet.  From 
wounds  made  in  tho  bark  of  the  tree  there  issues  a  soft  reddish- 
brown  resin,  which  age  hardens.  Burnt  in  a  caudle,  it  emits  a  smell 
like  that  of  a  Cashew  nut  when  roasting.  It  softens  in  the  mouth, 
and  adheres  to  the  teeth.  The  taste  is  slightly  bitter,  with  some 
degree  of  pungency.  It  dissolves  almost  entirely  in  spirits,  and  to 
some  degree  in  water. 

The  tree  is  generally  raised  from  seeds,  which  should  be  sown  soon 
after  they  are  gathered,  but  this  is  a  very  uncertain  way  of  getting  the 
finer  varieties.  Propagating  by  layers,  and  grafting  by  approach,  are 
the  only  modes  of  certainly  continuing  tine  sorts,  as  well  as  of 
improving  them.  These  have  the  advantages  also  of  bearing  when 
small  in  size,  that  is,  only  a  few  feet  in  height,  and  therefore  well 
suited  for  culture  in  the  hothouses  of  Europe.  Sweet  states  "  that 
the  Mango  ripens  in  this  country  when  the  plants  are  of  a  good  size. 
Sandy  loam,  or  a  mixture  of  loam  and  peat,  is  most  suitable  to  it; 
and  the  pits  should  be  well  drained,  as  the  plants  are  apt  to  get  sodden 
with  too  much  water.  Fresh  seeds  from  the  West  Indies  vegetate 
freely.  The  plant  may  also  be  increased  from  cuttings,  which  root 
best  in  sand  under  a  hand-glass."  It  would  be  advisable  also  to 
imitate  its  native  climate  as  much  as  possible,  that  is,  after  wiuter, 
giving  it  dry  heat  with  watering  for  some  months,  and  then  removing 
it  into  an  orchideous  house  in  the  season  of  ripening  its  fruit. 

MANGLETIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Magnoliacea;,  one  of  the  species  of  which,  M.  glauca,  has  a  white  solid 
wood,  which  is  largely  employed  in  Java,  and  supposed  to  prevent  the 
decay  of  corpses  put  into  coffins  made  of  it. 

MANGO-GINGER.  [Curcuma.] 

MANGO-TREE.  [Mangifera.] 

MANGOSTEEN.    [Clusiaceje  ;  Garcinia.] 

MANGOUSTE.  [Herpestes.] 

MANGROVE.  [Kiiizoi'HOrace.e.] 

MANIHOT.    [Jatropha  ;  Janipha.] 

MANIOC.  [Cassava.] 

MANIS.  [Pangolins.] 

MANNA.  The  concrete  juice  of  tho  Ornus  Europwus,  a  species 
of  Ash,  native  of  the  south  of  Europe.  Other  sweetish  secretions 
exuded  by  some  other  plants  are  usually  considered  to  be  kinds  of 
Manna.  These  appear  to  be  .all  produced  in  warm  and  dry  parts  of 
the  world.  The  kind  which  is  most  abundant  is  by  the  Arabs  called 
Toorunjbeen,  which  is  often  translated  'Persian  Manna,'  and  is 
produced  by  a  thorny  plant,  called  by  botauists  Alhagi  Maurorum. 
The  genus  Alhagi  (a  name  compounded  of  'haj  '  and  the  article  'al') 
of  botanists  contains  two  species,  A.  Maurorum  and  A.  desertorum, 
found  in  India,  Egypt,  Arabia,  the  north  of  Persia,  and  Syria.  Both 
species  are  also  called  Ooshturkhar,  or  Camel's  Thorn.  A.  Maurorum 
is  alone  remarkable  for  yielding  a  kind  of  Manna,  which  by  some 
authors  has  been  supposed  to  be  the  Manna  of  the  Wilderness ;  hence 
the  plant  itself  was  called  Manna  Ilebraica  by  Mr.  Don.  The  climate 
of  Persia  and  Bokhara  seems  alone  suited  for  the  secretion  of  this 
Manna,  which  in  the  latter  country  is  employed  as  a  substitute  for 
sugar,  and  is  imported  into  India  from  Cabul  aud  Khorassan.  A 
second  kind,  which,  though  less  abundant,  is  more  esteemed  than  the 
former,  is  called  Sheer  Khisht,  and  is  mentioned  by  Garcias  under  this 
name,  and  described  as  produced  in  the  country  of  the  Uzbecs.  A 
Cabul  merchant  reported  to  Dr.  Royle  that  it  was  produced  by  a  tree 
called  Oundeleh,  which  was  about  12  feet  high,  had  a  jointed  stem, 


aud  grew  In  Oandahar.  A  third  kind  of  Manna  is  called  Ouzunjbeeii, 
tho  produce  of  a  species  of  Tamarink,  called  Ouz,  which  is  considered 
by  Ehronberg  to  be  only  a  variety  of  Tamariicxu  gitllicii,  growing  on 
Mount  Sinai,  but  which  has  been  called  T.  mannifr.ra :  by  aoine 
authors  this  is  supposed  to  bo  tho  Manna  of  the  Wilderness.  It  in 
said  to  be  produced  also  in  Laristan  and  in  Irak  Ajemi.  A  fourth 
kind  of  M  anna  is  produced  on  ttropig  procerti,  called  Ashur,  and 
its  sweet  exudation  or  sugar  Shukur-al-Ashur,  under  which  name  it  is 
described  by  Avicenna;  Zuccarum-al-IImar  in  the  Latin  translation, 
ch.  758.  A  filth  kind,  called  Bcd-Khisht,  is  described  in  Persian 
works  as  being  produced  on  a  species  of  willow  in  Persian  Khorassan. 
Bosides  these  comparatively  littlo  known  kinds  of  Manna,  a  sweetish 
exudation  is  produced  on  toe  Larch  (Laris.  Ewropir.a),  which  forms  tho 
Manna  Brigantiaca,  or  Briancon  Manna  of  Borne  Pharmacopoeias. 
[Fuaxjnus  ;  Alhagi;  Tamariscus;  Abies.] 
MANNA-ASIL  [Fkaxi.nus.] 

MANON,  a  genus  of  Zouphytu,  proposed  by  Schweigger,  adopted 
by  Goldfuss,  and  ranked  by  Do  lilainville  among  the  Amorpltozoa,  with 
Spongia,  Alcyoniuiu,  &c.  It  is  an  attached  mass,  full  of  lacuna.1, 
composed  of  reticulated  fibres,  with  its  surface  pierced  by  many 
distinct  holes.  Goldfuss  gives  nine  species,  of  which  five  are  from 
the  Chalk,  two  in  Jura  Kalk,  aud  one  in  Transition  Rocks. 

MANTELLIA  (in  memory  of  the  late  Dr.  Mantell,  the  geologist),  a 
generic  name  proposed  by  Parkinson  for  certain  Aleyoniform  Fossils 
of  tho  Chalk.  M.  Brougniart  has  also  established  the  use  of  this 
word  for  certain  Cycadiform  Plants,  to  which  Dr.  Buckland  has 
applied  the  title  of  Oycadeoidca.  The  specimens  are  chiefly  found  in 
the  Oolite  of  the  Isle  of  Portland,  but  one  (M.  cylindrica)  occurs  in 
the  Lias  of  Luueville,  according  to  M.  Voltz.  The  stem  of  these 
plants  is  cylindrical  or  sphaeroidal,  and  covered  with  transverse 
impressions  of  leaf- bases.  The  internal  structure  resembles  Cycas. 
(Buckland,  in  'Geological  Transactions,'  1828.) 

The  following  is  an  account  of  the  locality  in  the  Isle  of  Portland  in 
which  these  fossils  occur  : — "Immediately  upon  the  uppermost  bed  of 
limestone,  which  is  a  coarse  rock,  full  of  cavities  and  imprints  left  by  tho 
decay  of  the  usual  species  of  marine,  univalve,  and  bivalve  shells  of  the 
oolite,  are  layers  of  calcareous  shell  a  few  feet  in  thickness,  in  which 
no  vestiges  of  marine  fossils  have  been  observed  ;  and  whose  laminated 
structure  and  the  presence  of  horizontal  seams  of  carbonaceous  earthy 
matter,  with  interspersions  of  vegetable  remains,  indicate  a  fluviatile 
or  freshwater  origin. 

"  Upon  these  deposit?  is  a  layer,  from  one  to  two  feet  thick,  of  a 
dark-brown  friable  loam  abounding  in  lignite,  and  so  similar  in  appear- 
ance to  common  vegetable  earth  or  mould,  a3  to  have  acquired  the 
name  of  dirt-bed  from  the  quarrymen.  In  and  upon  this  bed  are 
numerous  petrified  stems  and  branches  of  coniferous  trees  and  plants 
allied  to  the  Zamice.  Many  of  the  trees  and  plants  are  standing 
erect,  as  if  petrified  while  growing  on  the  spot ;  the  trunks  of  the 
trees  extending  upwards  into  the  limestone  above,  and  vestiges  of  the 
roots  being  traceable  into  the  dirt-bed.  The  upright  stems  are  in 
general  a  few  feet  apart,  and  but  3  or  4  feet  in  diameter ;  portions  of 
prostrate  trunks  have  been  collected,  indicating  a  total  height  of  the 
originals  of  30  or  40  feet.  In  many  instances  fragments  of  branches 
remain  attached  to  the  stem.  The  cycadeous  plants  occur  in  the 
intervals  between  the  upright  trees,  and  the  dirt-bed  is  so  little 
consolidated,  that  specimens  evidently  standiug  in  the  position  in 
which  they  originally  grew,  may  be  dug  up  with  a  spade. 

"  The  strata  above  the  dirt-bed  consists  of  finely  laminated  cream- 
coloured  shaly  limestone,  in  which  casts  of  the  freshwater  crustaceans 
(Cyprides)  so  abundant  in  the  Wealden,  are  the  only  organic  remains 
hitherto  noticed.  These  deposits  are  covered  by  the  modern  vegetable 
soil,  which  but  little  exceeds  in  depth  the  ancient  one  above  described, 
and  instead  of  supporting  Cycadex  and  pine  forests,  barely  maintains 
a  scanty  vegetation.  Here  then  we  have  the  remains  of  a  petrified 
forest  of  the  ancient  world,  the  trees  and  plants  like  the  inhabitants 
of  the  city  in  Arabian  fable  turned  into  stone,  yet  still  retaining  the 
places  they  occupied  when  alive." 

Specimens  of  Manteltia  nidiformLi  and  M.  cylindrica  from  the  Isle 
of  Portland,  are  to  be  seen  in  the  British  Museum. 

MA'NTID^E,  a  family  of  Orthopterous  Insects,  the  species  of  which 
may  be  distinguished  by  the  following  characters  : — Head  exposed 
(not  hidden  by  the  thorax),  furnished  with  three  ocelli,  or  simple 
eyes,  besides  the  ordinary  pair  of  compound  eyes ;  palpi  short,  slender, 
and  cylindrical ;  antennae  generally  setaceous,  but  sometimes  pecti- 
nated ;  short  in  the  females  and  long  in  the  males ;  body  elongated  ; 
the  thorax  usually  very  long,  often  dilated  at  the  sides  and  dentate  ; 
abdomen  long,  aud  with  the  terminal  segment  small  in  the  male  sex, 
more  or  less  dilated,  and  with  this  terminal  segment  large  in  the 
females  ;  the  apex  furnished  with  two  small  appendages  ;  legs  long  ; 
the  four  posterior  legs  slender,  the  anterior  legs  with  the  coxae  very 
large  and  elongated  ;  the  femora  also  very  large,  dilated,  and  furnished 
with  a  double  seiies  of  spines  on  the  under  side,  between  which  (when 
the  animal  is  in  a  state  of  repose)  the  tibiae  are  placed :  the  tibiae 
are  rather  short,  armed  with  spines,  and  having  a  strong  spine  at  the 
apex,  which  is  recurved  ;  tarsi  usually  5-jointed,  but  in  some  species 
the  posterior  tarsi  have  only  three  joints;  wings  horizontally  folded 
when  at  rest. 

The  principal  genera  contained  in  this  family  are: — Hderomytarsutt 
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Eremiaphila,  and  Mantis.  The  species  of  the  first  of  these  three 
genera  are  readily  distinguished  by  there  being  only  three  joints  to 
the  posterior  tarsi,  there  being  five  joints  to  the  tarsi  in  all  the  species 
comprised  in  the  remaining  two  genera.  In  the  genus  Eremiaphila, 
the  palpi  are  obtusely  pointed,  and  the  head  is  partially  enveloped  in 
the  thorax ;  the  two  posterior  pairs  of  legs  are  long  and  slender,  and 
the  thighs  are  sometimes  terminated  by  a  small  spine ;  the  penulti- 
mate segment  of  the  abdomen  is  furnished  with  two  spines  in  the 
females.  The  elytra  and  wings  are  always  very  short.  The  genus 
Mantis  (as  now  restricted)  is  distinguished  from  the  last  by  the  head 
being  free,  the  palpi  very  slender  and  almost  pointed,  and  the  wings 
as  long  as  the  body,  or  nearly  so ;  the  penultimate  segment  of  the 
abdomen  is  never  furnished  with  spines. 

The  Mantidce  are  found  in  all  warm  countries,  are  exceedingly 
numerous,  and  remarkable  for  the  grotesque  forms  which  they  usually 
assume.  Their  resemblance  to  a  portion  of  a  plant  is  often  so  great, 
that  it  is  only  by  their  motions  they  can  be  discovered.  The  names  M. 
religiosa,  M.  precaria,  M.  sancta,  Praying  Mantis,  &c.  have  been  applied 
to  certain  species  on  account  of  a  peculiarity  in  their  habits — that  of 
erecting  the  thorax  at  an  angle  with  the  body,  and  placing  together 
the  large  fore  legs,  like  the  hands  of  a  person  when  at  prayer;  in  this 
position  they  will  sometimes  remain  perfectly  motionless  for  several 
hours.  Their  food  consists  of  flies  and  other  insects,  which  they  are 
exceedingly  dexterous  in  eatching  by  means  of  their  fore  legs ;  the 
prey  is  held  by  the  fore  leg  by  bending  back  the  tibia  against  the 
femur;  the  opposing  surfaces  of  these  two  portions  of  the  legs  being 
covered  with  spines,  enables  them  to  retain  their  prey  in  this  manner, 
and  to  convey  it  to  the  mouth. 

The  eggs  are  deposited  by  the  female  Mantis  upon  plants,  and  are 
covered  by  a  glutinous  substance,  which  soon  becomes  hard  and  forms 
a  kind  of  case,  in  which  they  are  arranged  in  a  symmetrical  manner. 
The  form  of  the  case  varies  according  to  the  species.  The  young, 
when  hatched,  resemble  the  parents,  except  in  size  aud  in  being 
destitute  of  wings. 

Mantis  gongylodes  has  been  selected  to  illustrate  a  common  form 
of  the  insects  of  the  present  family.  This  species  inhabits  the  East 
Indies,  and  when  alive  is  most  probably  of  a  green  colour.  The 
female  is  about  i  inches,  and  the  male  is  about  3^  inches  in  length. 


Mantis  gongylodes.  Linnaeus. 


MANTIS.  [Mantidje.] 
MANUCODE.    [Birds  of  Paradise.] 
MAPLE.  [Acer.] 
MARABOU.  [Ciconia.] 

MARANTA,  a  genus  of  Plants  belonging  to  the  natural  order 
Marantacece.  The  root-stock  is  white,  horizontal,  annulated,  from 
which  proceed  root-fibres,  some  of  which  swell  into  tubers  and  become 
jointed  stocks,  similar  to  the  rhizoma,  but  covered  with  scales.  These 
often  elongate,  curve  upwards,  and  rising  out  of  the  ground  become 
new  plants.  The  stem  is  2  or  3  feet  high,  much  branched,  slender, 
finely  hairy,  tumid  at  the  joints ;  leaves  alternate,  with  long  leafy 
hairy  sheaths,  ovate-lanceolate;  panicles  terminal,  lax,  spreading, 
with  long  linear  sheathing  bracts  at  the  ramifications ;  calyx  green 
and  smooth ;  corolla  white,  small,  unequal,  one  of  the  inner  segments 
in  the  form  of  a  lip;  anther  attached  to  the  petal-like  filament; 


style  hooded,  petal-shaped ;  ovary  3-celled,  smooth ;  stigma  3-sided ; 
fruit  even,  dry,  1-seeded. 

M.  arundinacea  yields  the  arrow-root  of  commerce,  but  it  is  also 
procured  in  large  quantities  from  a  variety  of  closely-allied,  and  even 
many  distinct,  plants.  Thus  the  Surinam  aud  Bermuda  arrow-root  is 
the  produce  of  the  M.  arundinacea,  while  the  Jamaica  arrow-root  is 
obtained  from  the  M.  Indica  (Tussac) ;  which  plant,  along  with  several 
Curcumas,  yields  also  the  East  Indian  arrow-root.  The  West  Indian 
arrow-root  has  mostly  a  pure  white  colour,  the  East  Indian  a  yellow 
tinge. 

The  tubers,  root-stocks,  or  offsets,  are  grated  or  bruised,  and 
repeatedly  washed  with  water,  which  is  passed  through  a  fine  hair- 
sieve,  so  long  aa  it  runs  off  with  a  milky  appearance.  It  is  allowed 
to  subside,  the  supernatant  water  drained  off,  and  the  powder  dried  : 
100  parts  of  the  fresh  plant  yield  10  parts  of  arrow-root;  butBenzon 
states  100  parts  to  yield  23  or  26  parts. 

According  to  the  analysis  of  this  chemist  it  consists  of — 


Volatile  Oil  0'07 

Starch   2600 

Vegetable  Albumen  ....  1*68 
Gummy  Extract  .  .  .  .  .  0-60 
Chloride  of  Calcium,  insoluble  fibre     .  6'00 

Water   65-60 

 90-85 


The  volatile  oil  imparts  a  slight  odour  to  the  solution  in  warm 
water,  which  helps  to  distinguish  genuine  arrow-root  from  several  of 
the  articles  substituted  for  it.  Arrow-root  has  scarcely  any  taste, 
being  bland  and  insipid  ;  the  powder,  when  pressed  in  the  hand,  emits 
a  crackling  noise,  and  retains  the  impression  of  the  fingers,  which 
common  starch  from  wheat  does  not.  Cassava  (Manioc,  from  Jatrojiha, 
or  Janipha  Maniliot)  also  retains  the  impression  of  the  fingers,  but  it 
has  more  odour  aud  a  somewhat  acrid  taste. 


Canua  Indica. 


1,  a  flower  with  the  calyx  and  petals  cv*.  off,  the  pclaloid,  stamen,  and  style 
alone  remaining.  2,  a  capsule. 

The  rneak  of  any  cereal  grain  may  easily  be  distinguished  from 
arrow-root  by  the  nitrogen  which  they  contain,  and  the  ammoniacal 
products  which  they  yield  by  distillation.  Potato-starch  is  however 
most  frequently  used  to  adulterate  arrow-root,  or  as  a  substitute  for 
it.  Microscopic  observation  of  the  form  and  size  of  the  grains  will 
point  out  the  difference,  as  first  indicated  by  Raspail  ('  Annales  des 
Sciences  Nat.,'  t.  vi.),  those  of  arrow-root  being  smaller ;  the  different 
habitudes  of  the  starch  with  reagents  will  also  do  this.  (See 


MC 


MARANTACE^K. 


MARBLE. 


Messrs.  Payon  et  Cbovalier,  'Traits  <le  la  Pommo  do  Terre,'  p.  128  ; 
also  'Journal  do  Pharmacio,'  Aout,  1833.)  Potato-starch  if)  not 
solublo  in  cold  water,  which  is  the  caso  with  arrow-root.  Dissolved 
in  absolute  alcohol,  arrow-root  separates  into  two  distinct  portions, 
which  neither  wheat  nor  potato-starch  does.  In  equal  proportion! 
dissolved  in  warm  water,  arrow-root  yields  a  thinner  solution,  with 
a  more  slimy  aspect  than  wheat-starch. 

Arrow-root  dissolved  in  water,  milk,  or  any  other  appropriate 
vehicle,  constitutes,  from  its  easy  digestibility,  a  most  excellent  articlo 
of  diet  for  delicato  persons  ami  young  childron.  It  may  bo  given 
plain,  or  with  wine  or  spices,  according  to  circumstances.  The 
valuable  property  just  mentioned  does  not  belong  to  either  wheat-  or 
potato-starch.  The  latter,  if  prepared  from  potatoes  in  spring,  is 
very  liablo  to  disturb  the  stomach  ;  but  loss  so  if  prepared  in  October 
or  November.  Potato-starch  may  be  prepared  at  a  very  cheap  rato, 
and  kept  for  a  long  poriod  unchanged,  thus  affording  a  protection 
against  times  of  scarcity. 

(Sir  John  Sinclair,  On  the  Culture  and  Uses  of  Potatoes,  Edinb., 
1828.) 

MARANTA'CE^E,  Marants,  a  natural  order  of  Endogenous  Plants, 
which  have  either  no  stems  or  annual  ones  only,  whose  leaves  have 
diverging  veins,  and  whoso  flowers  aro  constructed  with  an  inferior 
ovary  surmounted  by  a  3-leaved  calyculus  ;  very  irregular  flowers, 
white,  red,  or  yellow ;  and  a  single  stamen,  whose  anther  has  but 
one  lobe. 

With  the  exception  of  the  genus  Calalhea,  and  of  Canna,  which  is 
commonly  cultivated  under  the  name  of  Indian  Shot,  because  of  its 
beautiful  flowers,  the  species  included  in  this  order  are  of  small  size, 
and  by  no  meaus  attractive,  but  the  fleshy  tubers  of  some  of  them 
abound  in  starchy  matter,  which  renders  them  nutritious.  Arrow- 
root of  the  finest  quality  is  obtained  from  Maranta  arundinacca,  and 
a  similar  product  is  yielded  by  Canna  edulis  and  others.  The  order 
is  known  from  Zingiberaccm  by  the  anther  having  but  one  lobe  instead 
of  two. 

All  the  species  are  found  wild  in  tropical  countries  only. 

The  species  are  natives  of  the  tropics  of  America,  Africa,  and  Asia. 
Amylaceous  qualities  prevail  in  this  order,  and  starch  is  prepared  from 
many  of  the  species.  The  fleshy  corms  of  some  species  of  the  Canna 
are  eaten  in  Peru,  and  a  sort  of  arrow-root,  called  Tous  le  Mois,  is 
extracted  from  some  of  the  species.  The  seeds  of  others,  called  Indian 
Shot,  have  been  used  as  a  substitute  for  coffee,  and  yield  a  purple  dye. 

(Lindley,  Vegetable  Kingdom.) 

MARBLE.  A  strict  definition  of  this  term  is  perhaps  impracticable, 
unless,  with  Da  Costa,  we  limit  it  to  the  calcareous  rocks  "  of  very 
lively  colours,  and  of  a  constitution  so  fine  that  they  will  readily  take 
a  good  polish."  In  a  vague  sense  other  ornamental  stones,  as  granite 
and  porphyry,  may  be  ranked  among  marbles,  but  the  catalogue  of 
the  typical  or  calcareous  marbles  is  long  enough  without  these  some- 
what inconvenient  additions.  A  limestone  which  will  admit  of  being 
worked  easily  and  equally  in  all  directions  is  properly  called  '  freestone,' 
as  the  Bath  or  Kettou  freestone  ;  a  rock  of  similar  chemical  compo- 
sition, generally  capable  of  being  worked  equally  in  all  directions,  and 
also  of  taking  a  good  polish,  deserves  the  title  of  marble;  when  it  is 
granular  and  of  a  white  colour,  it  may  be  useful  in  statuary. 

Da  Costa,  in  his  '  Natural  History  of  Fossils,'  gives  a  long  catalogue 
of  marbles,  disposed  in  methodical  order,  which  we  shall  follow  in  the 
subsequent  brief  notices  of  this  extensive  subject. 

Division  I.  Marbles  of  one  plain  Colour. 
Section  1.    Black  Marbles.    Most  of  these  contain  bitumen,  and  are 
fetid  when  bruised. 

Examples.    The  Namur  marble,  the  marble  of  Ashford  in  Derby- 
shire, Dent  iu  Yorkshire,  near  Crickhowell,  Tenby,  Kilkenny, 
&c.    The  marble,  anciently  called  Marmor  Luculleum,  and  now 
Nero  Antico. 
Section  2.    White  Marbles. 

Examples.    The  marble  of  Paros,  in  which  the  Laocoon  and 
Antinous  are  executed ;  the  Carrara  marble,   of  finer  grain, 
much  used  in  modern  sculpture ;  the  Skye  marble,  noticed  by 
Dr.  M'Culloch  ;  that  of  Inverary,  Assynt,  Blair  Athol,  &c. 
Section  3.    Ash  and  Gray  Marbles. 

Examples.    A  beautiful  marble,  of  compact  oolitic  texture,  at 
Oreltou,  near  the  Clee  HiHs  in  Shropshire,  deserves  mention. 
Section  4.    Brown  and  Red  Marbles. 

Examples.    The  Rosso  Antico ;  a  rival  to  which,  at  least  in 
colour,  has  been  found  on  the  estate  of  the  Duke  of  Devonshire, 
near  Buxton.    The  mottled  brown  marble  of  Beetham  Fell, 
near  Milnthorp,  is  of  good  quality. 
Section  5.    Yellow  Marbles. 

Example.  The  Giallo  Antico.  Siena  marble,  also  dug  at  Mafra, 
near  Lisbon.  That  used  in  ancient  Rome  is  said  to  be  from 
Numidia. 

Section  6.    Blue  Marbles. 

Example  near  St.  Pons  in  Languedoc. 
Section  7.    Green  Marbles. 

Example.  The  Marmor  Lacedfemonicum  of  Pliny.  It  is  dug 
near  Verona. 


Division  II.  Marbles  of  two  Colours. 
Section  1.    Black  Marbles  variegated  with  other  colour*. 

Example.    Near  Awhburton  in  Devonshire,  Torbay  in  the  same 
county,  Bianco  e  Noro  Antico,  the  African  Breccia  of  the 
ancients,  Giallo  o  Nero  Antico. 
Section  2.    White  Marbles  variegated  with  other  colours. 

Example.  Marble  imported  from  Italy.  Marbles  of  this  gene- 
ral character  occur  in  Siberia,  at  Plymouth,  at  Killarney,  in 
Sweden,  &c. 

Section  3.    Ash  and  Gray  Marblos  variegated  with  other  colours. 
These  are  very  numerous,  and  occur  in  various  parts  of  Europe. 
Section  4.    Brown  and  Red  Marblos  variegated  with  other  colours. 
Section  5.    Yellow  Marbles  variegated  with  other  colours. 
Section  C.    Green  Marbles  variegated  with  other  colours. 

Examples.  Egyptian  Marbles—  the  Marmor  Tiberium  and  Augus- 
tum  of  Pliny  ;  some  Verde  Antico,  as  that  dug  near  SuHa  in 
Piedmont,  the  beautiful  marble  of  Anglesey  (called  Mona 
marble),  the  marble  of  Kolmerdeu  in  Sweden. 

Division  III.  Marbles  variegated  with  many  Colour*, 
Example.    Some  of  the  Plymouth  marble,  the  beautiful  Brocatcllo 
or  Brocade  marble  of  Italy  and  Spain. 

Division  IV.   Marbles  containing  Shells,  Corals,  and  other 
extraneous  bodies. 

In  this  division  of  marbles  the  British  Islands  are  rich.  Some  of  the 
Plymouth,  Ashburton,  and  other  Devonian  limestones  are  extremely 
beautiful,  from  the  abundance  of  fine  corals  exquisitely  preserved  iu 
them ;  the  crinoidal  marbles  of  Flintshire,  Derbyshire,  and  Garsdale 
in  Yorkshire,  are  elegant  examples  of  the  carbouiferous  limestone  ; 
the  shell  marbles  of  Ranee  (Northamptonshire),  Buckingham,  Which- 
wood  Forest,  Stamford,  Yeovil,  may  be  noticed  from  the  Oolitic  rocks; 
that  of  Petworth  and  Purbeck,  from  the  Wealden  strata,  has  been 
extensively  used  by  the  architects  of  the  middle  ages.  In  general  the 
working  of  the  English  marbles  is  costly,  and  their  use  limited. 

Dana  gives  the  following  account  of  marbles  in  his  '  Manual  of 
Minei-alogy,'  with  especial  references  to  the  American  sources  of  this 
substance : — 

"The  finest  and  purest  white  crystalline  limestones  are  use  d  for  sta- 
tuary and  the  best  carving,  and  are  called  Statuary  Marble.  A  variety 
less  fine  in  texture  is  employed  as  a  building  material.  Its  colours  are 
white  and  clouded  of  various  shades.  It  often  contains  scales  of  mica  dis- 
seminated, and  occasionally  other  impurities,  from  which  the  cloudings 
arise.  The  finest  statuary  marble  comes  from  the  Italian  quarry  at  Car- 
rara, from  the  island  of  Paros,  whence  the  name  Parian  ;  from  Athens, 
Greece  ;  and  from  Ornofrio,  Corsica.  Of  these  the  Parian  is  the  most 
pure,  consisting  almost  entirely  of  carbonate  of  lime  ;  whilst  that  of 
Carrara  is  frequently  intermixed  with  granular  quartz,  which  renders 
it  more  durable.  The  Medicean  Venus,  and  most  of  the  fine  Grecian 
statues,  are  made  of  the  Parian  marble.  These  quarries,  and  also 
those  of  the  islands  of  Scio,  Samos,  and  Lesbos,  afforded  marble  for 
the  ancient  temples  of  Greece  and  Rome.  The  Parthenon  at  Athens 
was  constructed  of  marble  from  Pentelicus. 

"  Statuary  marble  has  been  obtained  in  the  United  States,  but  not  of 
a  quality  equal  to  the  foreign.  Fine  building  material  is  abundant 
along  the  western  part  of  Vermont,  and  south  through  Massachusetts 
to  western  Connecticut  and  eastern  New  York.  In  Berkshire  county, 
Massachusetts,  marble  is  quarried  annually  to  the  value  of  200,000 
dollars.  The  principal  quarries  are  at  Sheffield,  West  Stockbridge, 
New  Ashford,  New  Marlborough,  Great  Barrington,  and  Lanesborough. 
The  columns  of  the  Girard  College  are  from  Sheffield,  where  blocks 
50  feet  long  are  sometimes  blasted  out ;  the  material  of  the  City  Hall, 
New  York,  came  from  West  Stockbridge ;  that  of  the  Capitol  at 
Albany  from  Lanesborough.  At  Stoneham  is  a  fine  statuary-marble 
quarry,  but  it  is  difficult  to  obtain  large  blocks.  The  variety  from 
Great  Barrington  is  a  handsome  clouded  marble.  Some  of  the  West 
Stockbridge  marble  is  flexible  in  thin  pieces  when  first  taken  out. 
There  are  Vermont  localities  at  Dorset,  Rutland,  Brandon,  and  Pitts- 
ford.  Extensive  quarries  are  opened  at  New  York,  at  Sing  Sing ; 
also  at  Patterson,  Putnam  county ;  at  Dover,  iu  Dutchess  county, 
New  York.  In  Connecticut  there  are  marble-quarries  at  New  Preston ; 
in  Maine,  at  Thomastown.  In  Rhode  Island,  at  Smithfield,  a  fine 
statuary  marble  is  found;  in  Maryland,  a  few  miles  east  of  Hagerstown, 
20  miles  from  Philadelphia,  a  fine  clouded  variety  is  found.  A  fine 
dun-coloured  marble  is  found  at  New  Ashford  and  Sheffield,  Massa- 
chusetts ;  and  at  Pittsford,  Vermont. 

"  The  granular  limestone,  when  coarse,  usually  crumbles  easily,  and 
is  not  a  good  material  for  building ;  but  the  finer  varieties  are  not 
exceeded  in  durability  by  any  other  architectural  rocks,  not  even  by 
granite. 

"  The  impurities  are  sometimes  so  abundant  as  to  render  it  useless. 
For  statuary  it  is  essential  that  it  should  be  uniform  in  tint,  and  with- 
out seams  or  fissures. 

"The  common  minerals  in  this  rock  are  tremolite,  asbestus,  scapolite, 
chondrodite,  pyroxene,  apatite,  besides  sphene,  spinel,  graphite, 
idocrase,  and  mica. 
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"  Verde  Antique  Marble,  or  Verde-  Antico,  is  a  clouded  green  marble 
consisting  of  a  mixture  of  serpentine  and  limestone,  found  at  Genoa 
and  Tuscany,  and  is  much  valued  for  its  beauty.  A  variety  is  called 
Polzinera  di  Genoa,  and  Vert  d'Egypte. 

"A  marble  of  this  kind  is  found  also  in  America,  at  Millford,  near 
New  Haven,  Connecticut,  of  fine  quality ;  also  in  Essex  county,  New 
York ;  at  Moria,  near  Port  Henry,  on  Lake  Champlain. 

"  The  Cipoliu  Marbles  of  Italy  are  white,  or  nearly  so,  with  shadings 
or  zones  of  green  talc. 

"  The  Bardiglio  is  a  gray  variety,  found  at  Corsica,  also  at  Carrara. 

"  Compact  Limestone  usually  breaks  out  into  thick  slabs,  and  is  a  ! 
convenient  and  durable  stone  for  building.  It  is  not  possessed  of 
much  beauty  in  the  rough  state.  When  polished  it  constitutes  a 
variety  of  marbles,  according  to  colour;  the  shades  are  very  nume- 
rous, from  white,  cream,  and  yellow  shades,  through  gray,  dove- 
coloured,  slate-blue,  or  brown,  to  black. 

"  The  Nero-Antico  Marble  is  an  ancient  deep-black  marble  ;  the 
Paragone  is  a  modern  one,  of  a  fine  black  colour,  from  Bergamo ;  and 
Panno  di  Morte  is  another  black  marble,  with  a  few  white  fossil  shells. 

"  The  Rosso-Autico  is  deep  blood-red,  sprinkled  with  minute  white 
dots. 

"The  Giallo- Antico,  or  Yellow  Antique  Marble,  is  deep  yellow,  with 
black  or  yellow  rings. 

"A  beautiful  marble  from  Sienna,  called  Brocatello  di  Siena,  has  a 
yellow  colour,  with  large  irregular  spots  and  veins  of  bluish  red  or 
purplish. 

"The  Mandelato  of  the  Italians  is  a  light-red  marble  with  yellowish- 
white  spots.    It  is  found  at  Luggezana. 

"  At  Verona  there  is  a  red  marble  inclining  to  yellow  ;  and  another 
with  large  white  spots  in  a  reddish  and  greenish  paste. 

"  The  Bristol  Marble,  of  England,  is  a  black  marble,  containing  a 
few  white  shells,  aud  the  Kilkenny  is  another,  Bimilar.  There  is  also 
a  black  marble  found  in  America  at  Shoreham,  New  York,  and  in 
other  places  in  that  state  near  Lake  Champlain.  There  are  several 
quarries  at  Isle  la  Motte. 

"  The  Porto  is  a  Genoese  marble  very  highly  esteemed.  It  is  deep 
black,  with  elegant  veinings  of  yellow.  The  most  beautiful  comes 
from  Porto-Venese,  and  under  Louis  XIV.  a  great  deal  of  it  was 
worked  up  for  decorations  at  Versailles. 

"The  Bird's-Eye  Marble  of  western  New  York  is  a  compact  lime- 
stone with  crystalline  points  scattered  through  it. 

"Ruin  Marble  is  a  yellowish  marble,  with  brownish  shadings  or  lines 
arranged  so  as  to  represent  castles,  towers,  or  cities  in  ruins.  These 
markings  proceed  from  infiltrated  iron.  It  is  an  indurated  calcareous 
marl. 

"  Oolitic  Marble  has  usually  a  grayish  tint,  and  is  speckled  with 
rounded  dots,  looking  like  the  roe  of  fish. 

"  Shell  Marble  contains  scattered  fossils,  and  is  of  different  colours, 
as  the  Petworth  and  Bethersden  marbles.  It  is  abundant  in  the 
United  States.  Crinoidean  or  Encrinital  Marble  differs  only  in  the 
fossils  being  mostly  encriuites,  resembling  thin  discs.  Large  quantities 
are  found  in  Onondaga  and  Madison  counties,  New  York,  and  the 
polished  slabs  are  much  used. 

"  Madreporic  Marble  consists  largely  of  corals,  and  the  surface 
consists  of  delicate  stars.  It  is  called  by  the  Italians  Pietra  Stellaria. 
It  is  also  common  in  some  of  the  states  on  the  Ohio. 

"  Fire  Marble,  or  Lumachelle,  is  a  dark-brown  shell  marble,  having 
brilliant  fire  or  chatoyant  reflections  from  within. 

"  Breccian  Marbles,  and  Pudding-Stone  Marbles,  are  the  polished 
calcareous  breccia-  or  pudding-stone. 

"Stalagmites  and  stalactites  are  frequently  polished,  and  the  variety 
of  shades  is  often  highly  beautiful.  The  Gibraltar  Stone,  so  well 
known,  is  of  this  kind.  It  comes  from  a  cavern  in  the  Gibraltar  rock, 
and  was  deposited  from  dripping  water.  It  is  made  into  ink-stands, 
letter-holders,  and  various  small  articles. 

'•  Wood  is  often  petrified  by  carbonate  of  lime,  and  occasionally 
whole  trunks  are  changed  into  stone.  The  specimens  show  well  the 
grain  of  the  wood,  and  some  are  very  handsome  when  polished. 

"Marble  is  sawn  by  means  of  a  thin  iron  plate  and  sand  and  water, 
either  by  hand  or  machinery.  In  polishing  the  slabs  are  first  worn 
down  by  the  sharpest  sand,  either  by  rubbing  two  slabs  together,  or 
by  means  of  a  plate  of  iron ;  finer  sand  is  afterwards  used,  and  then  a 
still  finer.  Next  emery  is  applied  of  increasing  fineness  by  means  of 
a  plate  of  lead ;  and,  finally,  the  last  polish  is  given  by  means  of 
putty  powder,  rubbed  on  with  a  piece  of  felt  about  a  third  of  an  inch 
in  thickness  fastened  on  to  a  block  of  wood  made  for  the  purpose. 
More  or  less  water  is  used  throughout  the  process." 

MARCASITE,  a  name  for  White  Iron  Pyrites.  [Iron.] 

MARCELINE.  [Manganese.] 

MARCGRA'VIACE^E,  Marcgraviads,  a  natural  order  of  Poly- 
petalous  Exogens,  having  an  imbricated  calyx,  numerous  hypogynous 
stamens,  aud  a  superior  ovary  with  a  discoid  stigma  and  many 
polyspermous  cells.  They  are  all  inhabitants  of  the  tropical  parts 
of  America,  and  are  usually  scrambling  shrubs,  which  are  sometimes 
true  parasites.  The  order  is  of  no  known  use,  and  of  but  little 
interest,  except  in  a  systematical  point  of  view ;  unless  for  the  sake 
of  its  very  curious  bracts,  which  vary  in  form  in  different  species,  but 
which  are  usually  more  or  less  pitcher-shaped.    The  stem,  root,  and 


leaves  of  Marcgravia  umbellata  are  regarded  in  the  West  Indies  as 
diuretic  and  antiseptic. 


Harcgravia  umbellfita. 
1 ,  a  pitcher-shaped  inverted  bract  adhering  to  the  peduncle  of  an  uncxpanded 
flower  ;  2,  a  ripe  fruit  seated  in  the  persistent  imbricated  calyx  ;  3,  a  transverse 
section  of  the  same. 

MARCHANTIA'CE^E,  Liverworts,  a  small  natural  order  of  Acro- 
geus,  or  Cryptogamic  Plants,  forming  part  of  the  old  group  called 
Ilepaticw.  They  are  plants  of  a  low  organisation,  in  most  instances 
having  no  distinction  of  leaves  aud  stem,  but  a  thin  leafy  lobed 
thallus  in  their  room,  in  which  respect  they  resemble  lichens,  but  are 
furnished  with  breathing  pores  and  an  approach  to  spiral  vessels  in 
the  form  of  elatera,  which  latter  circumstances  elevate  them  to  the 
level  of  Lycopodiacca  and  Marsileacece. 


Marehantia  polymorpha, 
1,  a  vertical  section  of  an  involucrum,  with  the  young  capsules  imbedded  in 
the  receptacle. 

Marchantiacece  differ  from  Jungermanniacuce,  with  which  they  were 
formerly  combined  under  the  old  name  of  Ilepat iccce.  in  not  having 
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a  distinct  Htoni,  aud  in  their  fruit  not  being  4-valvcd.  Marchanlia 
itself,  :i  common  plant  under  t!io  north  side  of  old  walls  and  hedge.-., 

upon  damp  ground,  forma  deep  green  pate-lien  with  a  lobed  Lichenoid 

thallus,  and  has  reproductive  organs  of  two  kinds  arranged  separately 
below  mushroom-shaped  heads;  one  of  them  appears  to  ho  male  aud 
tho  other  female.    None  of  the  species  are  of  any  known  use. 

Eudlicher  separates  tho  order  into  four,  with  tho  following  dis- 
tinctive characters : — 

1.  Ricciacece.  Frondose.  Involucre  none.  Capsules  bursting  irre- 
gularly.   Elaters  uouo.  Aquatics. 

2.  Anthocerotece.  Froudoso  or  leafy.  Iuvolucro  uone.  Capsules 
1-2-valved,  with  a  central  columella.  Elaters. 

3.  Targioniacea:  Frondose.  Iuvolucro  heterogeneous.  Capsules 
opening  by  teeth.  Elaters. 

4.  Marchanliacea:  Frondose.  Both  involucre  and  involucel. 
Capsules  various,  opening  irregularly  by  teeth.  Elaters.  Flowers 
capitate. 

MARE.  [Eqdid^e.] 

MARE'S-TAIL.    [HALORAQAOEiE ;  Hippunis.j 
MAUECA.  [Docks.] 
MAREKANITE.  [Obsidian.] 

MARGARIN,  a  peculiar  fatty  matter  contained  iu  vegetable  oils, 
and  also  iu  animal  fats,  as  mutton-suet  aud  hog's-lard  :  when  these 
have  boen  treated  with  ether,  for  the  purposo  of  obtaining  stearin 
from  them,  the  ethereal  liquors,  by  spontaneous  evaporation,  deposit 
a  portion  of  the  solid  matter  which  they  contain,  aud  this  is  to  be 
collected  on  a  linen  cloth,  strongly  pressed,  and  then  exposed  for  a 
long  time  to  the  heat  of  a  salt-water  bath.  This  substauce  is  very 
solublo  iu  cold  ether,  which  distinguishes  it  from  stearin.  It  appears 
jirobable  however  that  by  boiling  in  alkaline  solutions  it  is  converted 
into  stearic  acid ;  but  additional  experiments  are  required  to  determine 
its  nature  with  precision,    [uils  ;  Adipose  Tissue.] 

MAROARI'TA,  Dr.  Leach's  name  for  the  Concha  margaritifera,  or 
Matrix  Perlarum,  Mytilus  margar'Ui/a-us  of  Linnaeus,  Melcagrina 
margaritifera  of  Lamarck.  [Avicula,] 

M A 11G A R I T A'CE A ,  M.  De  Blainville's  name  for  his  third  family 
of  Lamcliibranchiata.  This  family  comprises  the  genera  Vulsella, 
.Malleus,  Perna,  Crenatuta,  Inoccramus,  Catillus,  Pulvinites,  Gervillia, 
aud  Avicula.    [Avicula;  Mallkacea.] 

MARGARITK.  [Mica.] 

MARGAR0D1TE.  [Mica.] 

MARGINELLA.  [Volutid;e.] 

MARGINOPORA.  [Milleporidje.] 

MARIGOLD.  [Calendula.] 

MARIGOLD;  MARSH.  [Caltha.] 

MARIMONDA.  [Ateles.] 

MARJORAM,  an  aromatic  potherb  used  in  cookery,  especially 
among  the  French.  It  is  the  Origanum  Majorana  of  Linnaeus,  or 
Majorana  hortensis  of  Mceuch,  a  native  of  Barbary  and  the  Himalaya 
Mountains.  In  gardens  it  is  little  better  than  an  annual :  in  a  wild 
state  it  is  a  suffruticose  perennial.  [Origanum.] 

MARL.  A  mixture  of  calcareous  and  argillaceous  earth  is  com- 
monly called  Marl ;  in  Norfolk  soft  chalk  used  on  the  lands  is  called 
Marl ;  in  Worcestershire  and  Somersetshire  red  clays  are  termed 
Marls.  In  geology  we  have  the  Red  Marl,  the  Black  Marl  at  the  base 
of  the  lias,  the  Chalk  Marl,  the  Fresh- Water  Marls  of  Head  on  Hill  in 
the  Isle  of  Wight.  The  term  is  too  vague  for  scientific  descriptions. 
It  is  a  useful  substance  in  agriculture.    [Marl,  in  Arts  and  Sc.  Div.] 

MARLSTONE.  Sandy,  calcareous,  aud  irony  strata,  which  divide 
the  upper  from  the  lower  Lias  Clays,  are  thus  designated.  [Geology.] 
This  mass  of  rocks  is  nowhere  so  well  developed  as  in  Yorkshire  aud 
Leicestershire. 

MARMATITE,  a  variety  of  Blende.  [Zinc] 

MARMOLITE,  a  Mineral  consisting  of  Silicate  of  Magnesia,  occurs 
massive.  Its  structure  is  columnar,  irregularly  intersecting.  Columnar 
portions  foliated,  having  a  cleavage  iu  two  directions  intersecting  each 
other.  Colour  grayish  and  greenish.  Hardness  3'5.  Lustre  pearly. 
Translucent,  opaque.  Specific  gravity  2-47.  Found  at  Hoboken,  New 
Jersey,  and  the  Bare  Hills,  near  Baltimore,  United  States.  Analysis 
by  Nuttall  :— 

Silica   .      .  .36 

Magnesia  46 

Lime  2 

Water  ....  ....  15 

—99 

MARMOSET,  the  name  for  Jacdtus  vulgaris.  [Jacchus  ;  Sihiad.e.] 
MARMOT.  [Muridje.] 
MARRAM.  [Psamma.] 

MARROW,  or  MEDULLA,  is  the  fat  contained  in  the  osseous 
tubes  and  cells  of  the  bones.  [Bone.]  It  consists  of  an  oily  fluid, 
contained  in  minute  vesicles,  which  are  usually  collected  into  bunches 
and  inclosed  in  spaces  surrounded  by  bony  walls.  It  is  most  abund- 
ant in  the  cavities  of  the  long  bones,  and  in  the  spongy  tissue  of  their 
articular  extremities,  and  of  the  short  rounded  bones. 

Spinal  Marrow  and  Medulla  Spinalis  are  names  sometimes  applied 
to  the  spinal  chord.    [Nervous  Ststem.] 

MARRU'BIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Lamiacea,  or  Ldbiatic.    It  has  a  tubular  calyx  5-  to  10-uerved,  equal, 

NAT.  HIST.  PIV.  VOL.  III. 


MARSUI'IATA  nx 


with  5  or  10  Mate  spiny  teeth;  corolla  with  tho  upper  lip  erect,  the 
lower  Hpivadin,;  and  trifid,  with  the  middle  lobe  brooder  and  generally 
ernarginate  ;  Hl.amciu  didynauioua,  incloeed  ;  anthers  with  divaricating 
somewhat  confluent  lobe,  all  nearly  of  tho  samo  form;  ntylo  with 
short  obtuse  lobes. 

M.  vul/jure,  While  Horehouud,  iu  a  hi  :iinial  or  p  r  ..iii.il  herbaceous 
plant,  common  by  roadsides.  Tho  stein  is  bushy,  branching  from 
the  bottom,  bluntly  quadrangular;  leaves  ovate  and  attenuated  into  a 
petiole,  or  roundish,  cordate,  cronato,  hoary,  rough  ;  whorls  many, 
flowered  ;  calyx-teeth  10,  subulate,  recurved,  patent,  woolly  below, 
their  upper  half  glabrous;  tho  flowers  are  white,  in  dense  convex 
whorls.  The  officinal  part  is  the  leaves  ;  theno  are  to  bo  collected 
without  tho  stalks.  They  are  of  a  whitish-gray  woolly  appearance, 
possessed  of  a  faint  odour,  which  becomeH  less  by  drying,  and  a  bitter 
sharp  taste.  Ten  pounds  of  leaves  yield  four  pounds  of  extract.  Their 
chief  constituents  are  a  bitter  extractive,  with  a  volatile  oil,  and 
probably  some  astringent  matter. 

White  Horehouud,  when  young,  is  apt  to  be  confounded  with  many 
other  labiate  plants,  particularly  tho  BtUota  nigra,  or  Black  Hot* 
hound,  which  possesses  a  disagreeable  odour.  The  medicinal  pro- 
perties of  Horehouud  are  very  insignificant,  being  demulcent,  tdightly 
tonic,  and  astringent.  As  a  popular  remedy  it  enjoys  great  favour 
in  many  pulmonary  complaints  ;  but  the  preparations  vendod  under 
the  name  of  Horehouud  often  contain  more  efficient  ingredients,  to 
which  they  owe  their  success. 

MARSH-MALLOW.  [Altiuea.] 

MARSH-MARIGOLD.  [Caltha.] 

MARSILEACE^E,  or  RHIZOCARl'EiE,  Pepperworls  or  Ilhizocarps, 
a  natural  order  of  Aquatic  Plants,  with  creeping  stems  bearing  leaves, 
which  are  usually  divided  into  three  or  more  cuneate  portions,  and 
have  a  circinate  vernation.  The  fructification  is  produced  at  the  base 
of  the  leaf-stalks,  aud  consists  of  sporocarps  aud  involucres  inclosing 
clustered  organs,  which  consist  of  autheridian  and  pistillidian  cells. 
The  germinating  body  has  an  oval  form,  and  occasionally  a  mammilla 
on  one  side,  whence  roots  and  leaves  proceed.  The  species  are  all 
inhabitants  of  ditches  or  inundated  places.  They  do  not  appear  to  be 
affected  so  much  by  climate  as  by  situation  ;  thus  they  have  been 
detected  in  various  parts  of  Europe,  Asia,  Africa,  and  America,  chiefly 
however  in  temperate  latitudes.  Their  position  is  between  Lycopodi- 
acea:  and  Jungcrmanniacea:.  The  species  number  about  20,  the  principal 
of  which  are — Pilularia,  Marsilea,  Azolla,  and  Salvinia.  (Balfour, 
Class-Book  of  Botany.) 

MARSUPIA'TA,  or  MARSUPIA'LIA  (marsupium,  a  purse  or  bag), 
an  extensive  group  of  Mammalia,  differing  esseutially  from  all  the 
others  in  their  organisation,  and  comprehending  genera  fed  by  every 
variety  of  nourishment.  Their  structure  is,  as  a  necessary  consequence, 
modified  accordingly ;  and  we  find  among  them  an  adaptation  of  the 
organs  of  progression,  prehension,  and  digestion,  to  their  several 
wants  and  habits,  so  that  we  may  trace  iu  them  analogies  to  the 
carnivorous,  insectivorous,  herbivorous,  and  rodent  forms  of  the  other 
Mammalia. 

The  first  species  belonging  to  this  abnormal  or  aberraut  group 
brought  under  the  notice  of  zoologists  were  those  of  America,  and  they 
received  from  Scaliger  the  appropriate  name  of  Animalia  crumenata, 
or  Purse-bearing  Animals ;  for  the  leading  peculiarity  in  these  Marsu- 
pials is,  so  to  speak,  the  premature  birth  of  their  young,  which  are 
born  in  a  state  of  development  not  much  beyond  that  of  the  foetus  in 
the  other  groups  at  a  very  early  stage  of  pregnaucy,  aud  attach  them- 
selves by  the  mouth  to  the  teats,  which  are  situated  in  the  marsupium, 
or  pouch,  of  the  mother ;  and  iu  this  nidus,  or,  as  it  may  be  termed, 
second  uterus,  the  almost  embryotic  young  one  is  nourished  till  the 
little  knobs  that  marked  the  place  of  the  extremities  shoot  out  into 
limbs,  and  till  the  whole  framework  of  the  animal  is  completed,  and 
it  is  able  to  go  alone.  Long  after  this  period  it  flies  to  the  pouch 
upon  the  approach  of  danger,  or  enters  it  when  fatigued,  and  may 
often  be  seen  peeping  out  to  ascertain  whether  it  is  safe  to  venture 
abroad  again. 

Linnaeus,  who  appears  only  to  have  known  the  American  species,  or 
Opossums,  arranges  them  under  the  generic  appellation  of  Didelphis, 
in  his  order  Fcra;,  placing  them  between  the  Bears,  Badgers,  Racoons, 
&c,  and  the  Moles  (Talpa). 

Cuvier,  who  had  the  advantage  of  knowing  the  great  quantity  of 
species  and  variety  of  forms  discovered  in  Australia,  arranged  the 
copious  materials  which  that  extraordinary  country  afforded  in 
addition  to  the  few  American  forms,  as  the  fourth  order  of  his  Mam- 
miferes,  dividing  the  now  numerous  group  into  several  subdivisions, 
and  placing  the  order  between  his  Camassiers  aud  his  Rodcntia. 

Illiger  makes  the  Marsupialia  the  sixth  family  of  his  second  order, 
Pollicata;  and  his  third  order,  Salientia,  consists  of  the  Kangaroos 
and  Potoroos. 

M.  De  Blainville  divides  the  Mammiferes  into  two  sub-classes ;  the 
first  being  the  Monadelphes  and  the  second  the  Didelphes,  which  hist 
consists  of  the  Marsupialia  and  Mouotremes,  properly  so  called ;  we 
say  properly  so  called,  because,  strictly  speaking,  every  Marsupial 
female  is  a  Monotreme. 

Dr.  J.  E.  Gray  collects  all  the  forms  under  the  family  Didelphidau 
[Mammaloqy.] 

Storr  congregates  all  Mammalia  with  opposeable  thumbs  into  one 
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great  group,  which  he  divides  into  three  sections  :  the  first  consisting 
of  the  genus  Homo  ;  the  second  of  the  genera  Simia,  Prosimia,  Pro- 
cebus,  Tarsius,  Lemur;  and  the  third  of  the  genera  Didelphys  and 
Phalangcr. 

Mr.  Ogilby  separates  his  Cheiropeds  (Mammals  with  opposeable 
thumbs)  into  the  three  groups,  Bimana,  Quadrumana,  and  Pedimana, 
which  last  are  characterised  as  having  opposeable  thumbs  on  the  hind 
hands  only.  The  Pedimana  consist  of  the  families  Simiadce  (with 
anthropoid  teeth)  and  the  Didelphidm  (with  abnormal  teeth).  These 
last  consist  of  the  genera  Phascolarctos,  Phalangisla,  Petaurus, 
Didelphys,  Cheironectes,  Dasyurus,  and  Phascogalc.  ('  Nat.  Hist,  of 
Monkeys,  Opossums,  and  Lemurs,'  Menageries.) 

Before  we  proceed  to  notice  the  classification  proposed  by  Professor 
Owen,  it  will  be  better  to  give  an  outline  of  the  organisation  of  these 
animals. 

The  Marsupiata  differ  considerably  from  each  other  in  the  osseous 
part  of  their  structure,  as  might  be  expected  iu  a  group  whose  food 
and  habits  vary  so  much.  Our  limits  do  not  permit  of  a  detailed 
inquiry  into  these  differences ;  but  the  examples  given  in  the  skeletons, 
Bkulls,  and  teeth  represented  in  this  article  will  convey  a  general 
notion  of  the  formation  of  the  bony  parts,  and  the  modifications  to 
which  they  are  subject.  There  is  however  ono  peculiarity  common 
to  all,  which  is  even  found  in  the  true  Monotremes,  and  presents  a 
marked  discrepancy  from  the  osseous  systems  of  the  other  Mammalia — 
we  allude  to  the  Marsupial  bones.  These  are  attached  to  the  pubis, 
and  imbedded  in  the  muscles  of  the  abdomen,  where  they  afford 
support  to  the  marsupium,  or  pouch,  in  the  females.  They  exist  also 
in  the  males,  to  whom  their  presence  seems  to  be  necessary  for  the 
purposes  of  reproduction.  These  bones  and  their  situation  are  shown 
in  the  skeletons  of  the  Kangaroo  and  Opossum.  (Owen,  '  On  the 
Osteology  of  the  Marsupialia.'  'Zool.  Proc.,'  Oct.,  1838.) 

The  organs  of  digestion,  as  might  be  expected,  vax-y  greatly.  The 
teeth  are  appropriated  to  the  food  or  prey  to  be  taken,  whether  it  be 
flesh,  insects,  fruits,  herbs,  or  roots ;  and  iu  conformity  with  the  same 
law,  we  have  a  simple  or  a  complex  stomach,  and  a  corresponding 
structure  in  the  viscera ;  the  flesh-eating  tribes  being  entirely  with- 
out a  caecum,  and  the  others  possessing  that  appendage  in  a  greater  or 
less  degree  according  to  circumstances. 

But  it  is  in  the  organs  of  goneration  and  mode  of  reproduction  that 
the  great  and  striking  difference  exists  between  the  Marsupials  and 
all  other  known  Mammals. 

Professor  Owen,  in  his  paper  '  On  the  Generation  of  the  Marsupial 
Animals,  with  a  Description  of  the  Impregnated  Uterus  of  the 
Kangaroo'  ('Phil.  Trans.,'  1834),  observes  that  in  all  the  genera  of 
this  group  the  uterus  is  double,  and  the  introductory  passage  is 
separated  either  wholly  or  for  a  considerable  extent  into  two  lateral 
canals.  Both  the  digestive  and  generative  tubes  terminate  within  a 
common  cloacal  outlet,  and  the  term  Monotremata  therefore,  he 
remarks,  though  confined  to  the  Edentate  Marsupiata,  is  so  far  appli- 
cable to  the  whole  of  this  aberraut  division.  As  the  females 
approach  the  Oviparous  Vcrtebrata  in  their  separate  genital  tubes,  so 
also  the  males  resemble  them  iu  the  peculiar  structure  and  connections 
of  the  reproductive  organs.  "Both  sexes,"  says  Professor  Owen,  "  in  the 
Marsupial  genera  manifest  also  their  affinity  to  the  oviparous  classes 
in  possessing  two  superior  venoc  cava?,  and  iu  the  want  of  the  inferior 
mesenteric  artery ;  and  the  marsupial  bones,  so  common  in  the  skele- 
tons of  reptiles,  are  limited  iu  the  mammiferous  class  to  this  division, 
in  which  alone,  from  the  peculiarly  brief  period  of  uterine  gestation, 
and  the  consequent  non-enlargement  of  the  abdomen,  their  presence 
might  be  expected.  But  these  bones  serve  important  purposes  in 
relation  to  the  generative  economy  of  the  Marsupiata.  In  the  female 
they  assist  in  producing  a  compression  of  the  mammary  gland  neces- 
sary for  the  alimentation  of  a  peculiarly  feeble  offspring,  and  they 
defend  the  abdominal  viscera  from  the  pressure  of  the  young  as  these 
increase  in  size  during  their  mammary  or  marsupial  existence,  and 
still  more  when  they  return  to  the  pouch  for  temporary  shelter."  In 
the  males,  with  the  exception  of  the  edentate  genera,  the  marsupial 
bones,  from  their  relation  to  the  cremaster  muscles,  which  wind  round 
them  like  pulleys,  assist  in  the  acts  of  compression  and  retraction. 
The  minute  size  of  the  young  of  the  American  Opossum  when  found 
in  the  marsupium,  their  pendulous  attachment  to  the  nipples,  and 
perhaps  the  mode  in  which  the  latter  are  developed,  gave  rise  among 
the  earlier  observers  to  a  supposition  that  they  were  originally  formed 
from  those  parts ;  and  the  gemmiparous  theory,  which  has  subse- 
quently been  often  revived,  appears  to  have  been  prevalent  at  the 
time  when  Tyson  first  devoted  his  attention  to  the  subject. 

Professor  Owen,  after  concluding,  from  data  stated  in  his  paper,  that 
it  may  be  inferred  that  the  ovum  in  the  Kangaroo  quits  the  ovisac 
in  a  condition  corresponding  to  that  in  the  ordinary  Mammalia,  and 
increases  in  a  similar  manner  as  it  descends  in  the  uterus,  goes  on  to 
describe  in  minute  and  most  interesting  detail  the  foetus  and  mem- 
branes of  a  Kangaroo  {Macropus  major)  at  apparently  the  middle 
period  of  gestation,  which  in  that  animal  continues  for  thirty-eight 
days.  The  membranes  consisted  of  an  amnios,  a  very  large  vitelline 
sac,  rendered  highly  vascular  by  ramifications  of  omphalo-mesenteric 
vessels,  and  a  thin  unvascular  chorion.  There  was  no  placenta,  nor 
any  adhesion  between  the  exterior  membrane  of  the  foetus  and  the 


internal  surface  of  the  mother  by  the  opposition  and  interlacement  of 
villi,  or  vessels,  as  in  those  Mammalia,  in  which  the  placenta  is  re- 
placed by  a  uniform  villous  and  vascular  chorion  ;  the  condition  of 
the  footus  was  such  as  occurs  in  the  viper  and  other  ovoviviparous 
reptiles,  except  that  there  was  no  trace  of  the  existence  of  an  allantois 
in  that  stage  of  the  foetal  development.  The  dissection  of  very  young 
mammary  foetuses  of  the  Kangaroo,  Phalangisla,  and  Petaurus, 
exhibited  the  remains  of  a  urachus  and  umbilical  vessels,  whence 
Professor  Owen  concluded  that  at  a  more  advanced  stage  of  the  foetus 
an  allantois  was  developed.  Professor  Owen  remarked  that  as  the 
growth  of  the  foetus  advanced,  the  circulating  fluids  became  necessarily 
more  charged  with  decomposed  particles  of  the  organised  substance ; 
and  that  although  the  extended  surface  of  minutely  subdivided  blood- 
vessels afforded  by  the  vitelline  sac  might  serve  both  for  respiration 
and  nutrition  at  the  earliest  stages,  yet  that  at  a  late  period,  and  as 
the  embryo  acquired  additional  bulk  and  strength  and  parts,  an 
accessory  apparatus  for  that  end  appeared  to  be  necessary.  In  all  the 
Reptilia,  he  observed,  in  which  the  respiratory  function  of  the  foetus 
is  not  performed  by  the  extension  of  vascular  filaments  from  the 
sides  of  the  neck,  an  allantois  or  caecal  process,  organised  by  umbilical 
or  hypogastric  vessels,  is  produced  from  the  terminal  portion  of  the 
intestinal  tube.  Iu  the  placental  Mammalia,  where  the  vitelline  sac 
and  vitellus  are  relatively  smaller,  the  allantois  makes  its  appearance 
much  earlier,  but  is  developed  iu  different  proportions  in  the  different 
orders.  It  is  subservient  iu  all  the  placental  Mammalia  to  the  im- 
portant function  of  the  transference  of  the  hypogastric  or  umbilical 
arteries  to  the  exterior  envelopiug  membrane  or  chorion ;  and  in  these 
Mammalia,  Professor  Owen  further  remarked,  the  umbilical  vessels 
co-extended  with  the  allantoic  ca>cum  seek  a  more  intimate  contact 
with  the  vascular  surface  of  the  womb,  aud  proceed  to  organise  the 
chorion  shooting  out  into  villi,  either  extended  over  the  whole  surface, 
as  in  the  mare,  or  disposed  iu  circumscribed  tufts,  as  in  the  ruminants, 
or  limited  to  one  place  and  forming  a  single  placenta,  as  in  the  human 
subject,  and  in  all  unguiculate  mammals. 

As  connected  with  this  subject  Professor  Owen  subsequently 
exhibited  a  preparation  ('  Magazine  of  Natural  History,'  vol.  i.  N.  S.) 
to  the  Zoological  Society  of  London,  and  took  occasion  to  observe  that 
in  the  bird  aud  reptile  the  umbilical  vessels  are  limited  to  the  allantois, 
and  do  not  extend  beyond  that  membrane  to  the  chorion ;  the  allan- 
tois therefore  plays  a  primary  part  in  the  respiration  of  the  foetus.  In 
the  placental  Mammalia,  on  the  other  hand,  its  office  as  a  temporary 
respiratory  organ  is  secondary,  but  it  is  essential  as  a  means  of 
transference  of  the  umbilical  vessels  to  the  chorion ;  it  has  therefore  a 
pre-existence  to  the  placenta,  aud  without  it  the  placenta  could  not 
be  formed ;  for  if  it  be  considered  that  the  embryo  is  formed  within 
the  bag  of  the  chorion,  and  is  originally  free  from  any  connection  with 
that  membrane,  there  must  of  necessity  be  some  support  for  the 
umbilical  vessels  during  their  passage  to  the  chorion ;  but  no  other  is 
known  except  the  allantois,  or  urinary  bladder,  and  urachus,  as  its 
remains  are  termed.  The  existence  of  a  placenta,  in  Professor  Owen's 
mind,  therefore  infers  the  pre-existence  of  an  allantois,  but  the  reversa 
of  the  proposition  does  not  therefore  hold  good.  In  birds  and  scaled 
reptiles  the  allantois  itself  performs  the  functions  of  the  placenta  or 
vascular  chorion ;  and  the  question  to  be  resolved  relatively  to  the 
Kangaroo  and  other  Marsupials  was  whether,  the  allantois  being  deve- 
loped, it  would  serve  a3  a  medium  for  the  organisation  of  the  chorion, 
or  remain,  as  in  the  Oviparous  Vcrtebrata,  an  independent  vascular 
bag  or  c»3cum.  The  examination  of  the  preparation  alluded  to,  a 
uterine  foetus  of  a  Kangaroo  placed  at  Professor  Owen's  disposal  by 
Dr.  Sweatman,  contributed  to  the  solution  of  that  question.  This 
foetus  was  further  advanced  than  that  described  by  Professor  Owen  in 
'  Phil.  Trans.'  The  digits  of  the  hinder  extremities  were,  in  this,  com- 
pletely formed.  The  umbilical  chord  extended  nearly  three  lines  from 
the  abdominal  surface  of  the  foetus  ;  the  amnios  was  reflected  from 
this  point  to  form  the  usual  immediately  investing  tunic  of  the  footus; 
and  beyond  the  point  of  reflection,  the  chord  divided  into  a  very  large 
superior  vascular  sac,  organised  by  the  omphalo-mesenteric  vessels, 
corresponding  in  all  respects  with  the  vitelline  sac  described  and 
figured  in  Professor  Owen's  paper  in  '  Phil.  Trans.':  but  below  the 
neck  of  this  sac  there  extended  a  second  pyriform  sac,  about  one-sixth 
the  size  of  the  vitelline  sac,  having  numerous  ramifications  of  the 
umbilical  vessels,  and  constituting  a  true  allantois.  This  sac  was 
suspended  freely  from  the  end  of  the  umbilical  chord ;  it  had  no  con- 
nection at  any  part  of  its  circumference  with  the  chorion,  and  was 
equally  free  from  attachment  to  the  parietes  of  the  uterus,  in  which 
the  foetus  was  developed. 

The  period  of  gestation  (thirty-nine  days)  was  determined  in  1833, 
in  the  vivarium  of  the  Zoological  Society  of  London,  by  Professor 
Owen,  whose  account  of  this  obscure  and  interestiug  portion  of  the 
natural  history  of  the  animal  we  here  give  from  his  paper  in  the 
'  Phil.  Trans.'  :— 

"  In  order  to  inure  the  female  to  the  examinations  of  the  pouch 
when  they  should  become  indispensable,  they  were  commenced  six 
days  after  the  copulation,  which  took  place  on  the  27th  of  August, 
and  were  repeated  every  morning  and  evening  until  the  5th  of  October, 
when,  at  7  a.m.,  the  foetus  was  discovered  in  the  pouch  attached  to 
the  left  superior  nipple.  On  the  preceding  day  at  the  same  hour  a 
great  quantity  of  the  moist  brown  secretion  peculiar  to  the  pouch  was 
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noticed,  indicating  a  commencing  determination  of  blood  to  that  part, 
and  at  different  periods  during  the  day  tlio  fumalo  wan  observed  to 
put  hor  hoad  into  the  pouch  and  lick  off  the  secretion,  When  nho 
Was  again  examined,  at  six  o'clock  in  tho  evening,  a  slight  increase  of  the 
secretion  was  the  only  perceptible  change  in  the  state  of  tho  pouch,  but 
there  was  no  appoaranco  in  tho  nipples  indicative  of  tho  event  so  soon 
about  to  take  placo.  The  nipple  in  use  by  tho  young  one  of  tho  previous 
year  was  tho  right  superior  or  anterior  one;  it  was  nearly  two  inches 
in  length,  and  one  third  of  an  inch  in  diameter,  while  tho  other  threo 
wero  about  half  an  inch  in  length,  and  about  a  lino  in  diameter.  I 
took  notes  of  tho  appearance  of  the  inarsupiuin  on  tho  (ith,  tho  10th, 
15th,  2lBt,  liOth,  and  38th  days  of  uterino  gestation  ;  no  material 
alteration  was  however  obsorvablo  till  after  the  death  of  tho  young 
Kangaroo  of  the  previous  year,  which  took  placo  on  the  twenty-fifth 
day,  when  tho  brown  secretion  first  began  to  appear,  and  the  nipple 
that  had  been  in  use  to  diminish.  As  parturition  took  placo  in  tho 
night,  tho  mode  of  transmission  to  the  pouch  was  not  observed.  No 
blood  or  albuminous  discharge  could  be  detected  on  the  litter,  nor 
any  trace  of  it  on  the  fur  between  tho  vagina  and  orifice  of  the  pouch; 
but  these  might  have  been  removed  by  the  mother.  The  appearances 
presented  by  the  little  one  thus  detected  within  twelve  hours  after 
being  deposited  in  the  pouch  wero  as  follows  : — It  resembled  an  earth- 
worm in  tho  colour  and  semitransparency  of  its  integument,  adhered 
firmly  to  the  point  of  the  nipple,  breathed  strongly  but  slowly,  and 
moved  its  foro  legs  when  disturbed.  Its  body  was  bent  upon  the 
abdomen,  its  short  tail  tucked  in  between  the  hind  legs,  which  were 
one-third  shorter  than  the  foro  legs,  but  with  the  three  divisions  of 
the  toes  now  distinct.  The  whole  length  from  the  nose  to  tho  end  of 
the  tail,  when  stretched  out,  did  not  exceed  one  inch  and  two  lines. 
On  the  9th  of  October  I  again  examined  the  pouch  ;  the  young  one 
was  evidently  grown  and  respired  vigorously.  I  determined  to  detach 
it  from  the  nipple  for  the  following  reasons  :— 1st,  to  decide  the  nature 
of  the  connection  between  the  foetus  and  the  nipple  ;  2nd,  to  ascertain, 
if  possible  the  nature  of  the  mammary  secretion  at  this  period ;  3rd, 
to  try  whether  so  small  a  foetus  would  manifest  the  powers  of  a  volun- 
tary agent  in  regaining  the  nipple  ;  and  lastly,  to  observe  the  actions 
of  the  mother  to  effect  the  same  purpose,  which  one  might  presume 
would  be  instinctively  analogous  to  those  by  means  of  which  the 
fcetus  was  originally  applied  to  tho  nipple.  With  respect  to  the  first 
point,  I  was  aware  that  the  Hunteriau  dissections,  as  exhibited  in  the 
preparations  in  the  museum  of  the  college,  and  the  observations  of 
Mr.  Morgan  and  Mr.  Collie,  concurred  in  disproving  the  theory  of  a 
vascular  mode  of  connection  between  the  mammary  fcotus  and  the 
nipple;  nevertheless  as  a  discharge  of  blood  had  been  stated  by 
Geoffroy  St.  Hilaire  to  accompany  marsupial  birth,  or  the  spontaneous 
detachment  of  the  fcetus  from  the  nipple,  and  even  the  anastomoses 
and  distribution  of  the  continuous  vessels  in  the  neck  of  the  fcetus 
had  been  speculated  on  by  him,  it  became  desirable  to  have  ocular 
demonstration  of  the  facts. 

"The  fcetus  retained  a  firm  hold  of  tho  nipple;  when  it  was 
detached,  a  minute  drop  of  whitish  fluid,  a  serous  milk,  appeared  on 
the  point  of  the  nipple.  About  half  a  line  of  the  extremity  of  the 
nipple  had  entered  the  mouth,  which  extremity  was  of  smaller 
diameter  than  the  rest  of  tho  nipple,  not  being  as  yet  so  compressed 
by  the  contracted  orifice  of  the  mouth  as  to  form  a  clavate  extremity, 
such  as  it  afterwards  presents.  The  young  one  moved  its  extremities 
vigorously  after  being  detached,  but  did  not  make  any  apparent  effort 
to  apply  its  legs  to  the  integument  of  the  mother,  so  as  to  creep  along, 
but  seemed,  in  regard  to  progressive  motion,  to  be  perfectly  helpless. 
It  was  deposited  at  the  bottom  of  the  pouch,  and  the  mother  was 
liberated  and  carefully  watched  for  an  hour.  She  immediately  showed 
symptoms  of  uneasiness,  stooping  down  to  lick  the  orifice  of  the 
vagina,  and  scratching  the  exterior  of  the  pouch.  At  length  she 
grasped  the  sides  of  the  orifice  of  the  pouch  with  her  fore  paws,  and 
drawing  them  apart,  as  in  the  act  of  opening  a  bag,  she  thrust  her  head 
into  the  cavity  as  far  as  the  eyes,  and  could  be  seen  moving  it  about 
in  different  directions.  During  this  act  she  rested  on  the  tripod 
formed  by  the  tarsi  and  tail.  She  never  meddled  with  the  pouch 
while  in  the  recumbent  posture ;  but  when  stimulated  by  uneasy 
sensations,  she  immediately  rose  and  repeated  the  process  of  drawing 
open  the  bag  and  inserting  her  muzzle,  sometimes  keeping  it  there  for 
half  a  minute  at  a  time,  I  never  observed  that  she  put  her  fore-legs 
into  the  pouch  ;  they  were  invariably  employed  to  widen  the  orifice. 
When  she  withdrew  her  head,  she  generally  concluded  by  licking  the 
orifice  of  the  pouch,  and  swallowing  the  secretion.  After  repeating 
the  above  act  about  a  dozen  times,  she  lay  down,  and  seemed  to  be  at 
ease. 

"  The  freedom  with  which  the  mother  reached  with  her  mouth  the 
orifices  both  of  the  genital  passage  and  pouch  suggested  at  once  a 
means  adequate  to  the  removal  of  the  young  from  the  one  to  the 
other;  while  at  the  same  time  her  employment  of  the  fore  paws 
indicated  that  their  assistance  in  the  transmission  of  the  fcetus  need 
not  extend  beyond  the  keeping  open  the  entrance  of  the  pouch  while 
the  foetus  was  being  introduced  by  the  mouth,  when  it  is  thus  pro- 
bably conducted  to,  and  held  over,  a  nipple,  until  the  mother  feels 
that  it  has  grasped  the  sensitive  extremity  of  the  part  from  which  it 
is  to  derive  its  sustenance.  This  mode  of  transmission  is  consistent 
with  analogy,  the  mouth  being  always  employed  by  the  ordinary 
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quadrupeds,  as  dogs,  cats,  and  mice,  for  tho  purpose  of  removing  their 
helpless  offspring.  It  accords  also  with  tho  phenomena  better  than 
those  which  have  been  previously  proponed  ;  for  it  is  now  axcci-tained, 
by  repeated  dissections  both  of  the  Kangaroo  and  Opoxxurn,  that  there 
is  no  internal  passage  from  the  uterus  to  tho  marxnpium  :  and  if  tho 
genital  outlet  can  bo  brought  into  contact  with  tho  orifice  of  tho 
pouch  in  the  dead  Kangaroo  by  means  of  great  stretching  of  tho 
relaxed  parts,  yet  such  an  action  has  never  been  witnessed  in  the 
living  animal  ;*  tho  tender  embryo  would  bo  more  liable  to  receive 
injury  from  the  fore  paws;  and  these,  from  the  absence  of  a  thumb, 
could  not  so  effectually  insure  its  passage  ax  tho  lips,  which  can  b« 
opposed  to  each  other.  Lastly,  the  young  one  did  not  by  any  of  its 
actions  encourage  tho  idea  of  its  possessing  tho  power  of  instinctively 
creeping  up  to  tho  nipple.  When  the  female  had  rested  quiet  for 
about  half  an  hour  wo  again  examined  her,  and  found  the  young  one 
not  at  the  bottom  of  the  pouch,  but  within  two  inches  of  tho  nipple  ; 
it  was  breathing  strongly,  ami  moving  its  extremities  irregularly  ai 
before.  I  made  an  attempt  to  replaco  it  on  the  nipple,  but  without 
success,  and  the  mother  was  then  released.  On  an  examination  two 
days  afterwards  the  marsupiura  was  found  empty.  Every  portion  of 
the  litter  was  carefully  searched,  in  the  hopes  of  finding  the  fcetus, 
but  without  success.  The  mother  therefore,  owing  to  the  disturbance 
of  the  young  one,  had  probably  destroyed  it.  This  was  a  result  I 
had  not  expected,  for  the  head  keeper  at  tho  Zoological  Farm  had 
twice  taken  a  mammary  fcetus  from  the  nipple  and  pouch  of  the 
mother,  soon  after  it  had  been  deposited  there,  and  when  it  did  not 
exceed  an  inch  in  length,  and  it  had  each  time  again  become  attached 
to  the  nipple.  I  afterwards  saw  this  fcetus  attached  to  the  nipple ; 
and  it  continued  to  grow,  without  having  sustained  any  apparent 
injury  from  the  separation,  until  the  death  of  the  mother,  when  it 
was  nearly  ready  to  leave  the  pouch.  A  similar  result  occurred  to 
Mr.  Collie." 


Outline  of  the  Kangaroo  about  twelve  hours  after  uterine  birth,  showing  its 
natural  size  and  external  development  at  this  period.  Tho  elongation  of  the 
jaws  has  reduced  the  mouth  to  a  simple  round  anterior  orifice,  which  subse- 
quently becomes  even  more  contracted  before  the  lateral  fissures  begin  to 
extend  backwards.  The  eye  is  concealed  by  the  completely  formed  eyelids. 
Three  divisions  are  now  seen  at  the  posterior  extremity.  A  longitudinal  line 
indicates  the  separation  of  the  umbilical  pedicle,  a,  the  upper  nipple  of  the 
left  side,  to  which  the  above  foetus  was  attached ;  b,  the  lower  nipple  of  the 
same  side. 

The  young  one  observed  by  Mr.  Collie  ('  Zoological  Journal,'  vol.  v.) 
was  of  nearly  the  size  of  the  last  and  half  the  middle  joint  of  one's 
little  finger  ;  and  the  flesh-coloured  integuments  were  so  transparent 
as  to  permit  the  higher  coloured  vessels  and  viscera  to  be  seen  through 
them.  The  extremities  seemed  completely  formed,  and  its  muscular 
power  was  testified  by  its  efforts  in  sucking,  during  which  it  put  every 
part  of  its  body  in  motion.  "According  to  the  testimony  of  the 
person,"  continues  Mr.  Collie,  "  who  preserved  the  mother  with  this 
little  one  for  me,  the  latter  by  no  means  passes  the  whole  of  its  time 
with  the  lacteal  papilla  in  its  mouth,  but  has  been  remarked,  more 
than  once,  without  having  hold  of  it.  It  has  even  been  wholly  removed 
from  the  sac  to  the  person's  hand,  and  has  always  attached  itself  anew 
to  the  teat.  Yesterday,  on  again  looking  at  it,  I  gently  pressed  with 
the  tip  of  my  finger  the  head  of  the  little  one  away  from  the  teat  of 
which  it  had  hold,  and  continued  pressing  a  little  more  strongly  for 
the  space  of  a  minute  altogether,  when  the  teat,  that  had  been 
stretched  to  more  than  an  inch,  came  out  of  the  young  one's  mouth, 
and  showed  a  small  circular  enlargement  at  its  tip,  well  adapting  it  for 
being  retained  by  the  mouth  of  the  sucker.  The  opening  of  the  mouth 
seemed  closed  in  on  both  sides,  and  only  sufficiently  open  in  front  to 
admit  the  slender  papilla.  After  this  I  placed  the  extremity  of  the 
teat  close  to  the  mouth  of  tho  young,  and  held  it  there  for  a  short 
time  without  perceiving  any  decided  effort  to  get  hold  of  it  anew ; 
when  I  allowed  the  sac  to  close,  and  put  the  mother  into  her  place  of 
security.  An  hour  afterwards  the  young  one  was  observed  still  unat- 
tached, but  in  about  two  hours  it  had  hold  of  the  teat  and  was  actively 
employed  m  sucking." 

Professor  Owen  then  refers  to  a  similar  experiment  tried  with  a 
mammary  fcetus  about  the  size  of  a  Norway  rat  by  Mr.  Morgan. 
This  foetus,  after  two  hours'  separation  from  the  nipple,  regained  ita 

*  Professor  Owen  observes  that  this  argument  is  not  applicable  to  those 
Mnrsupiala  which,  like  PermneUt  and  the  smaller  South  American  Opossums, 
have  the  duplicatures  of  integument  forming  the  poe.ch  extended  close  to  tbe 
I  cloaca. 
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hold,  and  sustained  no  injury  from  the  interruption  of  the  supply  of 
nourishment.  Professor  Owen  coucludes  therefore  that  the  evidence 
adduced  establishes  the  fact  that  the  mammary  foetus  at  a  very  early 
period  is  at  least  capable  of  sustaining  a  separation  from  the  nipple ; 
and  although  it  may  not  at  this  stage  of  growth  possess  the  power  of 
regaining  its  hold  by  its  own  unaided  efforts,  it  is  far  from  being  the 
inert  and  formless  embryo  that  it  has  been  described  to  be,  resembling 
on  the  contrary,  in  its  vital  powers,  the  new-born  young  of  the  smaller 
Mammalia  rather  than  the  uterine  foetus  of  a  larger  species  at  a  period 
of  development  when  such  a  foetus  corresponds  in  size  to  a  new-born 
Kangaroo ;  and  although  the  latter  possesses  greater  powers  of  action 
than  the  same  sized  embryo  of  a  sheep,  and  approximates  more  nearly  in 
this  respect  to  the  new-born  young  of  the  rat,  yet,  Professor  Owen  observes, 
it  is  evidently  inferior  to  the  latter.  For,  though  enabled  by  the  mus- 
cular power  of  its  lips  to  grasp  and  adhere  firmly  to  the  nipple,  its  own 
unaided  efforts  seem  incapable  of  drawing  sustenance  therefrom.  The 
peculiar  adaptation  of  a  muscle,  analogous  to  the  cremaster,  to  the 
mammary  gland,  for  the  purpose  of  injecting  the  milk  from  the  nipple 
into  the  mouth  of  the  adherent  foetus,  has  been  demonstrated  by 
Professor  Geoffroy  and  Mr.  Morgan  ;  and  Professor  Owen  remarks  that 
it  can  scarcely  be  supposed  that  the  foetal  efforts  of  suction  should 
always  be  coincident  with  the  maternal  act  of  injection.  If  at  any 
time  this  should  not  bo  the  case,  the  consequences  might  bo  fatal  from 
the  forcible  injection  of  milk  into  the  larynx.  To  guard  against  this 
there  is  a  special  contrivance,  first  described  by  M.  GeoOroy,  the 
necessity  for  which  appears  to  have  been  foreseen  by  Mr.  John  Hunter 
iu  his  dissection  of  two  small  mammary  fcetus'.  s  of  the  Kangaroo  for 
the  especial  purpose  of  showing  the  relation  of  the  larynx  to  tho 
posterior  nares  (Nos.  3731,  3734,  3735,  Mus.  Coll.  Reg.  Chir.,  Physiolo- 
gical Series),  in  which,  as  Professor  Owen  states,  there  are  evidences  that 
Hunter  had  anticipated  most  of  the  anatomical  discoveries  which  havo 
subsequently  been  made  upon  the  embryo  of  the  Kangaroo.  The 
epiglottis  and  arytenoid  cartilages  are  elongated  and  approximated, 
and  the  rima  glottidis  is  thus  situated  at  the  apex  of  a  coue-sbaped 
larynx,  which  projects,  as  in  the  Cctacca,  into  the  posterior  nares,  where 
it  is  closely  embraced  by  the  muscles  of  the  soft  palate.  The  air- 
passage  is  thus  completely  separated  from  the  fauce3,  and  the  in- 
jected milk  passes  in  a  divided  stream  on  cither  side  the  larynx  to  the 
oesophagus. 


1,  tlic  head  of  a  mammary  foetus  of  a  Kangaroo,  about  eight  weeks  old, 
dissected  to  show  the  relation  of  the  larynx  to  the  tongue  and  posterior  nares. 
a,  the  epiglottis,  drawn  down  out  of  the  aperture  in  the  soft  palate;  b,  the 
cavity  in  the  tongue  for  the  reception  of  the  nipple. 

2,  the  elongated  nipple,  withdrawn  from  the  mouth ;  the  dotted  line  shows 
the  extent  to  which  it  is  grasped  :  it  never  extends  into  the  oesophagus  or 
stomach,  as  has  been  conjectured.  Owen. 

"  Thus  aided  and  protected  by  modifications  of  structure,"  con- 


tinues Professor  Owen,  "both  in  the  system  of  the  mother  and  in  its 
own,  designed  with  especial  reference  to  each  other's  peculiar  condition, 
and  affording  therefore  the  most  irrefragable  evidence  of  creative  fore- 
sight, tho  feeble  offspring  continues  to  increase  from  sustenance 
exclusively  derived  from  the  mother  for  a  period  of  about  eight 
mouths.  The  young  kangaroo  may  then  be  seen  frequently  to 
protrude  its  head  from  the  mouth  of  the  pouch,  and  to  crop  the 
grass  at  the  same  time  that  the  mother  is  browsing.  Having  thus 
acquired  additional  strength,  it  quits  the  pouch,  and  hops  at  first  with 
a  feeble  and  vacillating  gait,  but  continues  to  return  to  the  pouch  for 
occasional  shelter  and  supplies  of  food  till  it  has  attained  the  weight 
of  10  lbs.  After  this  it  will  occasionally  insert  its  head  for  the 
purpose  of  sucking,  notwithstanding  another  foetus  may  have  been 
deposited  in  tho  pouch,  for  the  latter,  as  we  havo  seen,  attaches 
itself  to  a  different  nipple  from  the  one  which  had  been  previously 
in  use." 

For  the  observations  made  by  Professor  Owen  on  the  structure  of 
the  female  generative  organs  in  the  other  Marsupials,  as  compared 
with  those  of  Oviparous,  Ovoviviparous,  and  Viviparous  Animals,  we 
must  refer  to  his  paper  above  quoted,  our  space  not  permitting  us 
to  do  more. than  call  the  reader's  attention  to  the  fact  that  his 
inductions  rest  principally  on  the  examination  of  those  organs  in 
Didelphys  dorsigera,  Petaurus  pygmccus,  Pctaurus  Taguanoides,  Dasypue 
viverrinus,  Didelphys  Virginiana,  Hypsiprymnus  Whitei,  and  Macropus 
major.  His  remarks  on  the  inferiority  of  the  cerebral  development 
of  the  Marsupials  will  be  read  with  great  interest  as  bearing  on 
the  structure  and  analogies  of  those  organs,  and  other  pointa  of 
resemblance  to  the  lower  vertebrate  classes,  especially  to  the  reptiles. 
"  Tho^e  marsupial  quadrupeds  which  I  have  had  an  opportunity  of 
observing  alive  in  the  Zoological  Gardens,"  says  the  Professor  ("  and 
there  are  at  present  (1834)  species  of  Dasyurus,  Didelphys,  Plialavgista, 
Petaurus,  Hypsijirymnus,  Macropus,  and  Phascalomys),  aro  all  charac- 
terised by  a  low  degree  of  intelligence  ;  nor  can  I  learn  that  they  ever 
manifest  any  sign  of  recognition  of  their  keepers  or  feeders.  Another 
character,  no  less  uniformly  belonging  to  them,  is  the  want  of  a 
power  of  uttering  vocalised  sounds.  When  irritated  they  emit  a 
wheezing  or  snarling  guttural  sound  ;  that  of  the  Dasyurus  ursinus 
is  the  clearest,  and  is  the  nearest  approach  to  a  growl.  Mr.  Harris 
however  states  that  in  addition  to  this  noise,  the  Ursine  Opossum 
utters  a  kind  of  hollow  barking.  The  Thylacinus  cynoccphalus,  or 
large  Dog-Faced  Opossum,  he  observes,  utters  'a  short  guttural  cry, 
and  appears  exceedingly  inactive  and  stupid,  having,  like  the  owl,  an 
almost  constant  motion  with  the  nictitating  membrane  of  the  eye.' 
The  Wombat,  when  irritated,  emits  a  loud  hiss,  which  forcibly  reminds 
one  of  that  of  the  serpent.  The  noise  emitted  by  the  Kangaroo  under 
similar  circumstances  is  equally  remote  from  a  vocalised  sound  ;  the 
necessary  apparatus  for  producing  which,  Cuvier  long  ago  observed 
to  be  wanting  in  the  larynx  of  this  animal.  It  is  interesting  to  find 
these  analogies  to  the  Reptilia,  and  more  might  be  pointed  out  if  it 
were  not  a  comparison  which  merits  a  separate  consideration."  The 
reader  who  would  pursue  his  inquiries  as  to  the  generative  system  of 
the  Marsupialia  may  also  consult  the  previous  writings  of  Daubentou, 
Rengger,  and  Leuckart.  The  museum  of  the  Royal  College  of 
Surgeons  will  afford  ample  materials  for  following  out  the  organisation 
of  this  extraordinary  group  in  the  skeletons  and  preparations  pre- 
served in  the  Physiological  Series  of  that  noble  institution.  The 
following  is  the  arrangement,  based  on  the  organisation  of  the 
animals,  proposed  by  Professor  Owen  in  a  paper  read  to  the  Zoological 
Society  of  London  on  the  8th  and  22ud  of  January,  1839  : — 


Tribes. 
Sarcophaga. 


Classification  of  tee  Maesopiata. 

Families. 


Three  kinds  of  teeth  j  canines  long  in  both  jaws ;  a  simple  stomach  ;  no  (  Dasyurida? 
intcstinum  caecum  J 


Extinct  transitional  forms 


Entomophaga.  ~\  Ambulatoria  . 

Three  kinds  of  teeth  in  both  jaws ;  a  simple  stomach  ;  a  moderately  long  \  Sanatoria  . 

intestinum  excum  „ 

J  Scansona 

Carpophaga.  j  plialmgiatid<e 

Anterior  incisors  large  and  long  in  both  jaws  ;  canines  inconstant ;  a  simple  \ 

stomach  ;  a  very  long  intestinum  caecum  | 

J  Phascolarctidce 

Pocphaga. 

Anterior  incisors  large  and  long  in  both  jaws  ;  canines  present  in  the  uppev  ),  Macropodidce 
Jaw  only,  or  wanting ;  a  complex  stomach  ;  a  long  intestinum  caecum       .       .  J 


Genera. 

f  Thylacinus. 
•  ^  Dasyurus. 
[_  Phascogale. 

(  rhaSoalothcrium\{ow^ 
[  Tliylacothcrmm  ) 

Myrmccobius. 

{Chwropus. 
Perametes. 
Didelphys 


J  Phalangisia  . 

(_  Petaurus  . 
Phascolarctos. 

f  Hypsiprymnus. 

\^  Macropus 


Sub-genera. 


Cheironeacs. 

C  discus. 
<  Pseudocheirus. 
{^Tapoa  (Gray). 
Ascobates. 


{Salmaturus. 
Macropus. 


Rhizophaga* 

Two  scalpriform  incisors  in  both  jaws ;  no  canines ;  stomach  with  a  speci 
gland ;  excum  short,  wide,  with  a  vermiform  appendage 


'7 


Phascolomyidcc 


(Phascolomys 


protodon  (fossil). 


*  The  terms  given  to  the  tribes  or  primary  groups  of  Marsupiata  in  the  classification  are  not  to  be  understood  as  strictly  indicating  the  food  of  the 
6pecies  severally  included  therein,  but  only  their  general  tendency  to  select  for  their  support  the  substances  implied  by  those  designations. 


to? 


MA  HSU  PI  ATA. 


on 


We  now  proceed  to  givo  a  succinct  illustration  of  tbo  genera  ami 
Home  of  the  sub-gencra  above  mentioned. 
T/tylacinus  (Temminck). — Dental  Formula: — 

InoiBOM.  — ;  Canines.       ;  Molars.       .  —  46. 
6  1—1  7—7 

The  incisors  are  ranged  in  a  semicircle,  equal,  and  separated  in  the 
middle  in  each  jaw  by  a  vacant  space  ;  the  external  incisor  on  each  side 
is  tho  stoutest ;  the  canines  are  of  considerable  size,  curved  and  pointed 
like  those  of  the  cats  and  doga  ;  the  last  molars  are  armed  with  three 
obtuse  tubercles,  resembling  those  of  the  two  groups  of  Carnivura  last 
mentioned  ;  toes  five  on  each  fore  foot,  and  four  on  each  hind  foot. 

T.  cynoccpltalus  (Dtmyarus  cyii/ircji/idhif  of  (leoU'roy,  T.  Ifarrisii  of 
Temminck),  the  Tasmanian  Wolf,  Zebra  Opossum,  and  Zebra  Wolf. 
Size  of  a  young  wolf;  the  short  smooth  hair  of  a  dusky  yellowish- 
brown  above,  barred  or  zebraed  on  the  lower  part  of  the  back  and 
rum])  with  about  1C  jet-black  transverse  stripes,  broadest  on  the  back, 
and  gradually  tapering  downwards,  two  of  which  extend  a  consider- 
able way  down  the  thighs;  tho  ground-colour  on  the  back  inclines  to 
blackish-gray;  tail  much  compressed  and  tapering  to  a  point. 


Tasmanian  Wolf  (Tlnjlacinus  aynoeephaka). 


Mr.  Harris  ('  Linu.  Trans.')  states  that  this  species,  the  largest  of 
the  Australian  Carnivora,  inhabits  caverns  and  rocks  in  the  deep  and 
almost  impenetrable  glens  in  the  neighbourhood  of  the  highest 
mountainous  parts  of  Van  Dierncn's  Laud,  where  it  probably  preys 
upon  the  brush  (bush  ?)  Kangaroo  and  various  small  animals  that 
abound  in  those  places.  The  individual  from  which  the  description 
and  drawing  were  taken  was  caught  in  a  trap  baited  with  kangaroo- 
flesh.  It  remained  alive  but  a  few  hours,  and  during  that  period 
uttered  the  cry  and  presented  the  appearances  quoted  by  Professor  Owen. 
In  its  stomach  were  found  the  partly-digested  remains  of  a  Porcupine 
Ant-Eater  (Echidna  aculeaia).  Two  of  these  animals  are  now  alivo 
in  the  Gardens  of  the  Zoological  Society,  Regent's  Park.  The  following 
account  of  this  animal  is  given  in  the  guide-book  to  the  gardens  : — 

"The  Ttrylacinug,  or  Tasmanian  Wolf,  is  a  carnivorous  marsupial, 
which,  in  that  great  group  of  animals  almost  peculiar  to  Australia, 
has  the  same  functions  and  relations  as  have  the  lion  and  the  tiger 
among  the  larger  quadrupeds  of  Africa  and  Asia.  It  is  probable  that 
these  beasts  formerly  preyed  for  the  most  part  on  phalangers  and 
kangaroos ;  for  it  appears,  from  the  observations  of  Mr.  Gunn,  that 
they  obstinately  refuse  the  flesh  of  the  wombat,  although  it  is  one  of 
the  commonest  quadrupeds  in  the  districts  which  they  inhabit.  But 
since  the  introduction  of  sheep,  their  favourite  prey  is  mutton,  and 
their  ravages  have  been  so  extensive  as  to  oblige  the  shepherds  to 
destroy  them  by  every  possible  means.  They  are  rarely  caught  alive,  or, 
if  so  caught,  are  killed  whilst  in  the  snares,  so  that  it  has  only  been  with 
the  greatest  difficulty  and  by  offering  large  rewards  that  Mr.  Gunn 
and  Dr.  Grant  have  been  able  to  secure  the  present  interesting  speci- 
mens for  the  society.  They  are  animals  of  extreme  activity,  and 
capable  of  bounding  upwards  nearly  to  the  height  of  the  den  in 
which  they  are  exhibited.  No  other  species  of  Thylacinus  is  now 
known  to  exist,  and  this  is  entirely  confined  to  the  island  of  Van 
Diemen's  Land.  In  the  fossil  Fauna  of  the  continent  of  Australia, 
Professor  Owen  has  however  discovered  indication  of  a  species  very 
closely  allied  to  it,  among  the  remains  collected  by  Sir  Thomas 
Mitchell  in  the  caverns  of  Wellington  Valley,  New  South  Wales." 

Dasyurne  (Geoffroy). — Head  conical,  very  much  pointed ;  gape  very 
vide  ;  ears  moderate ;  toes  five  on  the  fore  feet ;  on  the  hind  feet  the 
great  toe  is  reduced  to  a  tubercle  or  is  entirely  absent. 


Teeth  of  Dasyurus  (Dasyitrtts  macrurus). 

D.  ursinus  (Didelphys  ursina  of  Harris).  Head,  body,  legs,  and 
upper  part  of  the  tail  covered  with  long  coarse  black  hair,  irregu- 
larly marked  with  one  or  two  blotches  of  white  ;  in  some  specimens 
on  the  shoulders,  in  others  on  the  throat  or  rump  ;  tail  slightly 
prehensile,  its  under  part  bare.  (Hams.) 


Ursine  Opossum  (Dasyurus  ursinus).  Harris. 

This  species,  which  is  very  voracious,  and  burrows  in  the  ground  in 
Vau  Diemen's  Land,  is  of  the  size  of  a  badger.  "These  animals," 
says  Mr.  Han-is,  "  were  very  common  on  our  first  settling  at  Hobart 
Town,  and  were  particularly  destructive  to  poultry,  &c.  They  how- 
ever furnish  the  convicts  with  a  fresh  meal,  and  the  taste  was  said  to 
be  not  unlike  veal.  As  the  settlement  increased,  and  the  ground 
became  cleared,  they  were  driven  from  their  haunts  near  the  town  to 
the  deeper  recesses  of  forests  yet  unexplored.    They  are  however 
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easily  procured  by  setting  a  trap  in  the  most  unfrequented  parts  of 
the  woods,  baited  vvitli  raw  flesh,  all  kinds  of  which  they  eat  indis- 
criminately and  voraciously  ;  they  also,  it  is  probable,  prey  on  dead 
fish,  blubber,  &c,  a?  their  tracks  are  frequently  found  on  the  sands  of 
the  sea-shore.  In  a  state  of  confinement  they  appear  to  be  untame- 
ably  savage ;  biting  severely,  and  uttering  at  the  same  time  a  low 
yelling  growl.  A  male  and  female,  which  I  kept  for  a  couple  of 
months  chained  together  in  an  empty  cask,  were  continually  fighting ; 
their  quarrels  began  as  soon  as  it  was  dark  (as  they  slept  all  day), 
and  continued  throughout  the  night  almost  without  intermission, 
accompanied  with  a  kind  of  hollow  barking,  not  unlike  a  dog,  and 
sometimes  a  sudden  kind  of  snorting,  as  if  the  breath  was  retained  a 
considerable  time,  and  then  suddenly  expelled.  The  female  generally 
conquered.  They  frequently  sat  on  their  hind  parts,  and  used  their 
fore  paws  to  convey  food  to  their  mouths.  The  muscles  of  their  jaws 
were  very  strong,  as  they  cracked  the  largest  bones  with  ease  asunder; 
and  many  of  their  act  ions,  as  well  as  their  gait,  strikingly  resembled 
those  of  the  bear.    Its  vulgar  name  is  the  Nativo  Devil." 

A  specimen  in  the  Gardens  of  the  Zoological  Society  was  a  snarling 
surly  animal. 

Professor  Owen's  account  of  the  dissection  of  a  Dasyurus  macrurus, 
or  Long-Tailed  Dasyurus  (Spotted  Martin  of  Phillips's  '  Voyage'),  will 
be  found  in  the  'Zoological  Proceedings'  for  1835. 

Phascoyalc  (Temminck). — Differing  from  Dasyurus,  especially  in  its 
Dental  Formula :  — 

Incisors,  -  ;  Canines,          ;    Molars,  '  '  =  46. 

G  1— l'  7—7 

P.  penicillala  [Didelphti  penicillatus  of  Shaw,  Dasyurus  penicillatus 
of  Geoffroy).  Size  rather  larger  than  that  of  the  Brown  Rat  (Mus 
decumanus) ;  tail  very  bushy ;  fur  uniform,  ash-colour,  whitish 
beneath,  short,  woolly,  and  very  thick. 

This  Phascogalc  lives  on  trees  in  Australia. 


fhascogale  (Phnscogale  pcnicillata). 


Myrmccobius  (Waterhouse). — Fore  feet  with  five  toes;  hind  feet 
with  four  toes,  all  free  ;  head  elongated,  snout  produced ;  cars  moderate, 
narrower,  and  subacute  at  the  apex ;  body  slender ;  tail  moderate. 
Dental  Formula: — 

Incisors,  _;  Canines,  ;  Pseudo-Molars,  ;  Molars,  =  52. 

6  1—1  3—3  6—6 


Skull  and  lower  jaw  of  Myrmecobhu. 


M.fasciatus.  Fore  part  of  the  body  reddish,  gradually  blended 
into  the  black,  which  is  the  prevailing  colour  of  the  posterior  half, 


and  which  is  adorned  with  nine  white  bands.  Fur  of  two  kinds : 
under  hair  scanty  and  whitish-gray  ;  upper  hair  rather  coarse,  short, 
and  adpressed  on  the  anterior  parts  ;  long  on  the  posterior  and  under 
parts  ;  hairs  on  the  anterior  part  of  the  back  generally  black  at  the 
base  and  fulvous  at  the  apex  ;  those  on  the  head  very  short,  brownish 
above,  being  composed  of  a  mixture  of  black,  fulvous,  and  a  few 
white  hairs ;  a  few  black  hairs  spring  from  the  sides  of  the  muzzle 
and  under  each  eye;  hair  of  the  tail  lung  and  rather  bushy;  most  of 
the  hairs  on  the  under  part  fulvous  at  the  base  and  white  at  the  tip  ; 
those  on  the  under  side  of  the  tail  generally  black  at  the  base  and 
white  at  the  apex.  Length  from  nose  to  root  of  tail  10  inches;  length 
of  tail  to  the  end  of  the  hair  7  inches. 


Myrmccobius  fasciatus,  Waterhouse. 

Mr.  Waterhouse,  in  his  paper  in  the  '  Transactions  of  the  Zoological 
Society,'  descriptive  of  this  animal,  gives  the  following  account  of  the 
two  specimens  on  which  his  description  is  founded.  The  first  was 
procured  by  Lieutenant  Dale,  of  Liverpool,  whilst  on  an  exploring 
party  in  the  interior  of  the  country  at  the  Swan  River  Settlement,  and 
was  discovered  about  90  miles  to  the  south-east  of  the  mouth  of  that 
river.  Two  of  these  animals,  according  to  Lieutenant  Dale,  were  seen 
within  a  few  miles  of  each  other ;  they  were  first  observed  on  the 
ground,  and  on  being  pursued  both  directed  their  flight  to  some 
hollow  trees  which  were  near.  The  party  succeeded  in  capturing  one 
of  them  ;  the  other  was  unfortunately  burnt  to  death  in  their  endea- 
vour to  dislodge  it  by  fumigating  the  hollow  tree  in  which  it  had 
taken  refuge.  The  country  in  which  they  were  found  abounded  iu 
decayed  trees  and  ant-hills.  Mr.  Waterhouse  was  informed  that  the 
second  individual  was  found  in  Van  Diemen'a  Land  (but  he  suspects 
some  mistake  here),  and  that  others  similar  to  it  had  been  seen  in  the 
act  of  burrowing  or  digging  at  the  roots  of  trees  in  search  after 
insects.  Their  favourite  haunts  are  stated  to  be  in  those  situations 
in  which  the  Port  Jackson  willow  abounds. 

Mr.  Waterhouse  observes,  that  although  in  the  structure  of  the 
skull  M,  fasciatus  evinces  an  affinity  to  Phascogale,  it  differs  from 
that  genus  in  the  want  of  a  thumb  to  the  hind  feet,  and  in  the  strength 
and  larger  size  of  the  claws  of  the  fore  feet,  which  are  shaped  some- 
what like  those  in  the  genus  Herpestes,  and  are  evidently  suited  to 
burrowing.  The  fore  legs  are  also  stouter  in  proportion,  and  the  feet 
are  stronger.  In  their  narrow  and  pointed  shape,  the  ears,  he  remarks, 
resemble  those  of  Perameles  nasutus,  and  differ  from  those  of  Phasco- 
gale ;  they  also  differ  in  being  tolerably  well  clothed  with  hairs. 
Mr.  Waterhouse  imagines  that  in  the  present  animal  he  can  perceive  a 
slight  approach  to  the  Edentate  Marsupialia,  or  Monotremes,  and  he 
thinks  that  analogically  it  may  be  compared  to  the  genus  Tupaia 
among  the  true  Inscctivora,  bearing  a  somewhat  similar  connection 
with  Echidna  and  Ornithorliynchus  to  that  which  exists  between  the 
last-mentioned  genus  and  the  genera  Erinaceus  and  Mygale.  In  con- 
clusion, he  adds  that  it  must  be  allowed  that  there  is  a  greater 
dissimilarity  in  structure  between  the  last-mentioned  genus  and  the 
genera  Myrmecobius  and  Monotremes  than  between  Tupaia  and  Mygale ; 
we  are  however  prepared  for  this,  by  the  comparatively  sudden  tran- 
sitions from  one  form  to  another  which  we  find  in  the  Marsupialia, 
which  group,  it  must  be  borne  in  mind,  stands  low  in  the  grade 
of  organisation  among  the  Mammalia.  ('  Zoological  Transactions/ 
vol.  ii.) 

Chceropus  (Ogilby).— On  March  13th,  1838,  Mr.  Ogilby  exhibited  to 
a  meeting  of  the  Zoological  Society  of  London  a  drawing  made  by 
Sir  Thomas  Mitchell  of  a  Marsupial  animal  found  by  that  officer  on 
the  banks  of  the  river  Murray,  during  his  journey  iu  the  interior 
of  New  South  Wales.  Mr.  Ogilby  stated  his  original  belief  that  the 
animal  in  question  belonged  to  the  genus  Perameles,  under  which 
impression  he  had  proposed  to  name  it  P.  ecaudatus,  from  its  entire 
want  of  tail,  a  character  found  in  no  other  species  of  the  same  group  ; 
but  a  drawing  of  the  fore  foot,  afterwards  found  by  Sir  Thomas 
Mitchell,  and  likewise  exhibited  to  the  Society  on  the  present  occasion, 
had  considerably  shaken  this  first  opinion,  and  induced  Mr.  Ogilby  to 
suspect  that  the  animal  may  eventually  form  the  type  of  a  new  genus 
According  to  Sir  Thomas  Mitchell's  drawing,  and  the  notes  which  he 
took  at  the  time  of  examining  the  specimen,  it  would  appear  that 
there  were  only  two  toes  on  the  fore  feet,  which  were  described  as 
having  been  so  perfectly  similar  to  those  of  a  pig  as  to  have  procured 
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for  tho  animal  the  namo  of  the  Pig-Fooled  Bandicoot  among  the 
persons  of  tho  expedition. 

The  drawing  of  tho  foot  in  fact  very  closely  resembles  that  of  tho 
genus  Sus  in  form  and  characters ;  two  toes  only  arc  represented 
short  and  of  equal  length  ;  but  there  is  a  swelling  at  tho  baso  of  tho 
first  phalanges,  which  raiders  it  probable  that  there  may  bo  two 
smaller  ones  behind.  The  J'iriiiin-1,  s,  on  the  contrary,  have!  throe 
middlo  toes  on  the  fore  feet,  all  of  equal  length,  and  armed  with  very 
long  powerful  claws,  besides  a  small  rudimentary  too  vory  distinctly 
marked  on  each  side.  The  form  and  character  of  tho  hind  feet  were 
perfectly  similar  to  those  of  the  Perameles,  as  were  also  the  teeth,  as 
tar  as  could  bo  judged  from  the  drawing,  excopt  that  tho  canines  did 
not  appear  to  surpass  the  anterior  molars  in  point  of  size.  Tho  ears 
were  long,  elliptical,  and  nearly  naked ;  tho  head  broad  between  the 
ears,  and  very  much  attenuated  towards  the  muzzle ;  the  body  about 
the  size  of  a  small  rabbit,  and  tho  fur  very  much  of  the  same  quality 
and  colour  as  in  that  animal.  Mr.  Ogilby,  after  expressing  his  con- 
fidence in  the  fidelity  of  Sir  Thomas  Mitchell's  drawings,  and  the  caro 
with  which  that  gentleman  assured  him  he  had  made  the  observation 
in  question,  expressed  his  belief  that  this  animal  would  be  found  to 
constitute  a  new  genus  of  Marsupials,  and  proposed  for  it  the  provi- 
sional name  of  Chceropus,  in  allusion  to  the  described  characters  of 
the  fore  feet. 

The  following  is  the  notice  of  this  animal  inserted  by  Sir  Thomas 
Mitchell  in  his  journal,  on  the  occasion  of  first  discovering  it : — 
"June  16,  1836.  The  most  remarkable  incident  of  this  day's  journey 
was  the  discovery  of  an  animal  of  which  I  had  seen  only  a  head  in  a 
fossil  state  in  the  limestone  caves  of  Wellington  Valley,  where,  from 
its  very  singular  form,  I  supposed  it  to  belong  to  some  extinct  species. 
The  chief  peculiarity  then  observed  was  the  broad  head  and  very  long 
slender  snout,  which  resembled  the  narrow  neck  of  a  wide  bottle  ; 
but  in  tho  living  animal  the  absence  of  a  tail  was  still  more  remarkable. 
The  feet,  and  especially  the  fore  legs,  were  also  singularly  formed,  the 
latter  resembling  those  of  a  pig;  and  the  marsupial  opening  was  down- 
wards, and  not  upwards,  as  in  the  Kangaroo  and  others  of  that  class 
of  animals.  This  quadruped  was  discovered  by  tho  natives  on  tho 
ground;  but  on  being  chased  it  took  refuge  in  a  hollow  tree,  from 
which  they  took  it  aiive,  all  of  them  declaring  that  they  had  never 
before  seen  an  animal  of  tho  kind.  This  was  where  the  party  had 
commenced  the  journey  up  the  left  bank  of  the  Murray,  immediately 
after  crossing  that  river."  Such,  Mr.  Ogilby  remarked,  was  all  the 
information  ho  possessed  at  present  with  regard  to  this  singular 
animal;  but  Mr.  Gould  had  promised  to  examine  tho  original  speci- 
men on  his  arrival  at  Sydney,  in  the  museum  of  which  town  it  had 
been  deposited ;  and  Mr.  Ogilby  therefore  hoped  that,  through  the 
kindness  of  that  gentleman,  he  should  shortly  have  it  in  his  power  to 
communicate  a  more  detailed  description  of  its  form  and  characters  to 
the  Society.    ('  Zool.  Proc.,'  183S.) 

4  4  4  4* 

Dental  Formula  : — Iucisors,          ;  Spurious  Molars,   ;  Molars, 

3—3     1  4—i 


Chceropus  ecaudatus. 


Perameles  (Geoffroy). — Head  elongated,  pointed  ;  ears  moderate, 
hairy ;  posterior  great  toes  rudimentary,  and  the  two  succeeding  toes 
united  by  the  skin  up  to  the  nails,  great  toe  and  little  toe  of  the  fore 
feet  with  the  form  of  simple  tubercles,  so  that  they  wear  the  appear- 
ance of  having  only  three  anterior  toes. 

•  The  anterior  of  these  might  be  termed  canines. 


Teeth  of  Peraa(iles.    F.  Cuvicr. 

P.  nasulus.  Head  very  long  ;  muzzle  produced  ;  nose  prolonged 
above  tho  jaw;  fur  gray-brown  above  and  white  beneath. 


Dr.  J.  E.  Gray,  in  characterising  a  new  species  of  Perameles 
(P.  Gunnii),  very  closely  agreeing  with  P.  nasulus,  but  peculiar  for  its 
vei-y  short  white  tail,  and  in  having  several  indistinct  white  bands 
over  the  haunches,  stated  that  P.  Gunnii  inhabits  Van  Diemen's  Land, 
where  it  frequents  gardens,  and  commits  great  havoc  amongst  bulbous 
roots,  which  it  is  said  to  devour  with  avidity.  ('Zool.  Proc.,'  183S.) 
Specimens  of  P.  Lagotis,  or  Rabbit  Perameles,  from  Swan  River,  are 
to  be  seen  in  the  Gardens  of  the  Zoological  Society  in  the  Regent's 
Park. 

Didelphys  (Linnseus). — Head  very  much  pointed,  gape  wide,  tongue 
rough  with  homy  papillse  ;  ears  large  and  naked ;  eyes  small ;  tail 
long  and  tapering,  flexible,  and  prehensile,  with  hair  at  the  base  only, 
the  remaining  part  being  covered  with  scales.  Fore  feet  with  five 
toes,  all  armed  with  strong  sharp  curved  claws  ;  thumb  of  the  hind 
foot  opposeable  and  destitute  of  nail  or  claw,  the  other  toes  or  fingers 
armed  with  claws  like  those  of  the  fore  feet    Dental  Formula  : — 

in  1  i  7  7 

Incisors,  — ;  Canines,   ;   Molars,           =  50. 

'  8  1—1  7—7 

This  genus,  in  its  geographical  distribution,  is  confined  to  America. 
D.  Virginiana.    Size  that  of  a  domestic  cat.    Colour  dull  white. 
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Hair  of  two  kinds ;  that  which  is  lowest,  a  long  fino  woolly  down 
white  at  the  base,  brownish  at  the  tip,  through  this  pass  the  long 
hairs  of  a  pure  white  on  the  head,  neck,  and  upper  parts  of  the  body  • 
the  hair  is  short  and  close.  Bound  each  eye  a  brownish  circle.  Ears 
generally  black  at  the  base  and  yellowish  at  the  tip.  Whiskers  long 
partly  white,  partly  reddish.  Extremity  of  the  nose  flesh-coloured' 
with  a  tinge  of  yellow.  Legs  deep  chestnut  browu.  Tail  not  so  long 
as  the  body,  covered  at  the  base  by  long  hairs,  but  only  scantily  fur- 
nished with  bristles,  which  come  out  from  between  the  whitish  scales 
that  protect  it  for  the  greater  part  of  its  length. 


Teeth  of  Didelphya  Yirginiana.    F.  Cuvier. 

The  Virginian  Opossum  is  an  arboreal  animal,  as  might  be  expected 
from  the  structure  of  its  posterior  feet  or  hands  especially.  It  appears 
to  be  to  a  certain  degree  carnivorous,  for  it  preys  upon  insects  and 
birds,  and  feeds  also  on  fruits  ;  but  there  is  reason  for  believing  that 
animal  food  forms  its  principal  support,  for  it  sometimes  invades  the 
farmyards  in  its  neighbourhood.  According  to  Barton,  the  period  of 
uterine  gestation  in  this  species  is  twenty-six  days.  It  inhabits  North 
America,  and  was,  perhaps  is,  very  abundant  in  the  north  of  Mexico, 
and  nearly  throughout  the  United  States,  where  it  is  called  the 
Opossum.  In  the  'Perfect  Description  of  Virginia'  (1649),  we  find, 
in  the  catalogue  of  animals,  "  Passonnes  :  this  beast  hath  a  bagge 
under  her  belly,  into  which  she  takes  her  young  ones,  if  at  any  time 
affrighted,  and  carries  them  away."  Lawson  says  : — "  The  Possum 
is  found  nowhere  but  in  America.  She  is  the  wonder  of  all  the  laud 
uuitnals,  being  the  size  of  a  badger,  and  near  that  colour.    The  female 


doubtless  breeds  her  young  at  her  teats,  for  I  have  seen  them  stick 
fast  thereto  when  they  have  been  no  bigger  than  a  small  rasberry,  and 
seemingly  inanimate.  She  has  a  paunch,  or  false  belly,  wherein  sho 
carries  her  young,  after  they  are  from  those  teats,  till  thoy  can  shift 
for  themselves.  Their  food  is  roots,  poultry,  or  wild  fruits.  They 
have  no  hair  on  their  tails,  but  a  sort  of  a  scale,  or  hard  crust,  as  the 
beavers  have.  If  a  cat  has  nine  lives,  this  creature  surely  has  nine- 
teen ;  for  if  you  break  every  bone  in  their  skin,  and  mash  their  skull, 
leaving  them  for  dead,  you  may  come  an  hour  after,  and  they  will 
be  gone  quite  away,  or  perhaps  you  may  meet  them  creeping  away. 
They  are  a  very  stupid  creature,  utterly  neglecting  their  safety.  They 
are  most  like  rats  of  anything.  I  have,  for  necessity  in  the  wilder- 
ness, eaten  of  them.  Their  flesh  is  very  white,  and  well  tasted  ;  but 
their  ugly  tails  put  me  out  of  conceit  with  that  fare.  They  climb  trees 
as  the  racoons  do.  Their  fur  is  not  esteemed  nor  used,  save  that  the 
Indians  spin  it  into  girdles  and  garters."  The  tail  appears  to  be  not 
alone  of  use  as  an  organ  of  prehension  to  the  adult  animal ;  for  it  is 
stated  that  the  little  ones  when  advanced  in  growth  leap  upon  thei 
mother's  back  if  they  are  frightened,  and,  twisting  their  tails  roumv 
hers,  escape  with  her  assistance  the  threatened  danger.  In  captivity 
the  ;:nimal  is  sullen,  snarling,  and  stupid. 
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Virginian  Opossum  {Didelphya  Virginiana). 

The  French  name  Sarigue  for  the  species  of  this  genus  is  evidently 
a  form  of  Carigueya,  the  Brazilian  name  for  the  genus.  They  are 
known  in  Paraguay  under  the  name  of  Micourd ;  in  the  American 
Islands  under  that  of  Manicou  ;  and  in  Mexico  by  the  appellation  of 
Tlaquatnin. 

The  species  of  Diddplii/s  are  numerous,  and  we  subjoin  a  table  of 
their  distribution  from  Mr.  Waterhouse's  '  History  of  Mammalia  :' — 


Distribution  of  the  Sfecies  of  Didelfiiys. 


United  States. 


Yirginiana. 


California. 


Culifornica. 
breviceps. 


Mexico. 


pmnosa. 
Californica. 


Peru. 

Guyana. 

Brazil. 

Taraguay. 

Azarce. 

Azarce. 

Azara;. 

cancrivora. 

pacilutua. 

nudicaudata. 

Quica. 

albiventris. 

Opossum. 

nudicaudata. 

cancrivora. 

Philander. 

Quica. 

nudicaudata. 

Derbiana. 

Opossum. 

noctivaga. 

dichura. 

impavida. 

ochropua. 

lanigcra. 

cinerea. 

crassicaudata. 

murina. 

murina. 

macrotarsus. 

grisea. 

microtarsus. 

domestica. 

brachyura. 

glirina. 

murina. 

pusilla. 

pusilla. 

variegata. 

velutina. 

unistriata. 

tricolor. 

brachyura. 

brachyura. 

tristriata. 

variegata. 

Banda 
Oriental. 


Azara;. 


crassicaudata. 


brachyura. 


Chili. 


clegans. 


The  figure  of  the  skeleton  of  the  Virginian  Opossum  {Didelphys 
Virginiana)  which  is  given  on  the  next  page,  exhibits  the  peculiar 


formation  of  the  marsupial  bones  as  well  as  the  prehensile  tail  of 
this  animal. 
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Skeleton  of  DUklphys  Virginiana.    i,  the  marsupial  bones. 


Cheironectcs  (Illiger).-  The  complete  dental  formula  of  this  sub- 
genus does  not  appear  to  be  known.  The  number  of  incisors  is  stated 
at  10  above  and  8  below.  Head  rather  pointed  ;  ears  naked,  rounded; 
tail  scaly,  prehensile ;  an  opposeable  thumb  on  the  hind  feet  or  hands, 
and  the  toes  webbed. 

C.  palmatus  (Cheironectcs  Yapock  of  Desmarest;  Didtfphys  palmata 
of  authors).  Fur  brown  above,  with  three  transverse  bright-gray 
bands,  interrupted  in  the  middle ;  white  below.  Size  larger  than  that 
of  the  brown  rat.  [DideM'Iiina.] 

The  river  Yapock,  or  Oyapock  (the  boundary  that  separates  the 
French  settlements  from  Brazil),  in  Guyana,  is  the  place  where  this 
species  has  been  found.  It  swims  with  facility ;  indeed  Buflfon 
describes  it  under  the  name  of  Petite  Loutre  de  la  Guyane. 


claw,  placed  high  up  at  the  base  of  the  inner  toe 
serving  the  purpose  of  a  hand,  as  observable  in  many 


;  the  whole  foot 
of  the  Opossum 


Cheironectcs  palmatus. 

Phalangista  (Cuvier). — Head  rather  short ;  ears  hairy  ;  fur  woolly 
and  6hort ;  no  extensible  membrane  between  the  anterior  and  poste- 
rior limbs ;  tail  long,  prehensile,  sometimes  without  hair  on  its 
extremity. 

Sub-genus  Phc langista,  properly  so  called  (Balantia,  Illiger).  Tail 
prehensile,  but  cavered  with  hair ;  ears  long  and  erect.  Dental 
Formula : — 


Iucisors,  —  ;  Canities, 


0 


Pre -Molars,  1 ;  Molars,  -  =  32. 


F.  Cuvier. 


genus.  The  legs  are  much  shorter  in  proportion  than  those  of  the 
common  fox ;  the  ears  about  oue  inch  and  a  half  in  length."    It  ia 


Lesson  gi'.  es  the  dentition  of  Phalangista  as 
Incisors, 


Canines,  0  :  Molars,  - — - 
7—7 


38. 


P.  vulpina  (Vulpine  Opossum).  The  following  description  of  this  I 
species  is  given  in  Phillips's  '  Voyage  :' — "  This  is  not  unlike  the  com-  ' 
mon  fox  in  shape,  but  considerably  inferior  to  it  in  respect  to  size,  being 
from  the  point  of  the  nose  to  the  setting  on  of  the  tail  only  26  inches, 
the  tail  itself  15  inches  :  the  upper  parts  of  the  body  are  of  a  grisly 
colour,  arising  from  a  mixture  of  dusky  and  white  hairs,  with  rufous 
yellow  tinge,  the  head  and  shoulders  partaking  most  of  this  last  colour ; 
round  the  eyes  blackish  ;  above  the  nostrils  10  or  12  black  whiskers, 
4  inches  or  more  in  length  ;  all  the  under  parts  of  the  body  are  of  a 
tawny  buff  colour,  deepest  on  the  throat,  where  the  bottom  of  the 
hairs  are  rust-colour  ;  the  tail  is  of  the.  colour  of  the  back  for  about 
one  quarter  of  its  length,  thence  to  the  end  black  ;  the  toes  on  the 
fore  feet  are  5  in  number,  the  inner  one  placed  high  up  ;  on  the  hind 
feet  4  toes  only,  with  a  thumb,  consisting  of  two  joints  without  a 
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Vulpine  Opossum  [Phalangista  vulpina). 
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the  Phalanger  Renard  of  the  French,  Bruno  of  Vicq-d'Azyr,  and 
Whatapooroo  of  the  natives.  It  is  found  in  Australia,  in  the  neigh- 
bourhood of  Port  Jackson. 

Sub  genus  Cuscus  (Lacdpede).—  Tail  prehensile,  but  in  great  part 
naked,  and  covered  with  rugosities;  ears  very  short.  Dental 
Formula  :— 

Incisors,  -  ;  Canines,  0;  Molars,         =  40.  (Lesson.) 
0  8 — 8 

This  genus  is  peculiar  to  the  Western  Polynesia,  or  Malasia.' 

(Lesson.) 

C.  maculatus  (Didelplnjs  Orientalis  of  Gmelin  ;  Cuscus  Aniboinensis  of 
Lacdpede;  Pkalangista  maculata  of  Geoffroy).  This  species,  which  is 
named  Coescoqs  at  the  Moluccas,  according  to  Valentyn,  varies  much 
in  its  colouring  with  reference  to  sex  and  age.  M.  Lesson,  who  found 
it  at  Wagiou,  where  the  natives  call  it  Scham-Scham,  says  that  its 
fur,  which  is  thick  and  woolly,  is  generally  whitish,  covered  with 
isolated  brown  spots,  sometimes  running  together.  The  same  author 
states  that  its  habits  are  slow  and  nocturnal,  and  that  it  lives  on  fruits 
in  the  equatorial  forests  of  the  great  Mollucca  and  Papuan  islands. 


Cuscus  maculatus. 


Petaurus  (Shaw). — Head  rather  short ;  ears  small  and  hairy  ;  skin 
of  the  flanks  extended  between  the  anterior  .and  posterior  limbs,  and 
covered  with  hair ;  tail  not  strictly  prehensile.    Dental  Formula  : — 

Q  g  Q 

Incisors,  —  ;  Canines,  0 ;  Molars,   =  38. 

2  '7-7 

It  will  be  observed  that  the  number  of  lower  molar  teeth  given  in 
the  cut  amounts  only  to  5,  and  consequently  does  not  correspond  with 
the  formula  above  given,  or  with  that  stated  by  F.  Cuvier  himself, 
who  makes  the  total  number  of  teeth  22  in  the  upper  jaw  and  16  in 
the  lower,  and  the  number  of  upper  false  molars  8,  and  of  molars  8 
also ;  the  number  of  lower  molars  being  6  false  and  8  true,  38  in  all. 
He  tells  us  that  this  form  of  dentition  is  taken  from  Pkalangista 
Coofcii,  Petaw>us  Taguanoides,  "Le  Phalanger  Didelphoide,  or  Le 
Macraure,  of  M.  Geotfroy,  and  a  species  which  has  no  name." 

Mr.  Bennett,  who  in  common  with  Cuvier,  Desmarest,  and  Lesson, 
has  placed  the  interesting  species  which  we  have  chosen  as  the  example 
under  the  genus  Petaurus,  remarks  that  F.  Cuvier,  relying  solely 
on  the  discrepancy  or  agreement  of  the  dentary  systems,  and  putting 
entirely  out  of  question  all  consideration  of  other  and  essential  points 
of  structure,  has  reunited  the  old  genus  Phalavgista,  in  order  again 
to  subdivide  it  into  two  incongruous  and  heterogeneous  groups ;  in 
the  one  confounding  two  well  marked  species  of  flying  Petauri  not 
only  with  the  climbing  PhalangistcB  of  Australia,  but  with  the  naked- 
tailed  and  strictly  prehensile  Couscous  of  the  Moluccas ;  repaying  the 
other  group,  which  he  had  so  unnecessarily  dismembered,  by  the 
addition  of  a  true  Pkalangista,  whose  only  pretensions  to  such  an 
association  are  made  to  depend  on  a  somewhat  similar  arrangement  of 
the  teeth.  "By  thus  confining  himself  to  a  single  character,"  continues 
Mr.  Bennett,  "he  has  broken  up  the  regular  series  of  affinities  which 
connected  together  three  marked  but  still  closely  allied  gradations  of 
form,  to  substitute  an  arrangement  which  has  no  other  recommenda- 
tion than  the  theoretic  views  of  its  author.  In  such  a  case  we  cannot 
hesitate  in  giving  to  the  organs  of  locomotion,  combined  with  the 
general  habit,  that  precedence  before  those  of  mastication,  which, 
under  other  circumstances,  we  are  generally  in  the  habit  of  conceding 
to  the  latter ;  and  we  feel  the  less  repugnance  to  adopting  this  course, 
because  it  is  admitted  that  the  dentary  formula  is  in  these  animals 


subject  to  some  variation,  and  because  zoologists  are  by  no  means 
agreed  with  respect  to  its  exact  definition.  The  teeth  of  the  Squirrel* 
Petaurus  agree  generally,  according  to  M.  F.  Cuvier,  with  those  of  thn 


Teeth  of  Pelawut.    F.  Cuvier. 


Pkalangista'.  They  are  consequently  38  in  number,  20  occupying  the 
upper  jaw,  and  18  the  lower.  The  former  are  divided  by  the  same 
eminent  naturalist  into  6  incisors,  4  canines,  2  falsa  molars,  and 
8  true  ones ;  the  latter  consisting  of  2  incisors,  and  no  canines, 
with  8  false  and  as  many  true  molars.  The  dentary  character  of 
the  orginal  species  of  Petaurus,  which  he  takes  as  the  type  of  his  other 
group,  differs  chiefly  in  the  total  want  of  canine  teeth ;  but  we  may 
here  be  permitted  to  observe  that  it  appears  to  us  somewhat  doubtful 
how  far  those  which  are  above  enumerated  as  such  truly  deserve  the 
name  which  has  been  applied  to  them.  In  every  other  respect  ttie 
little  creature  in  question  perfectly  agrees  with  the  group  of  animals 
to  which  we  have  restored  it ;  and  which  are  at  once  characterised  by 
the  broad  expansion  of  their  skin  on  each  side  of  the  body,  extending 
between  the  anterior  and  posterior  limbs,  as  in  the  Flying  Squirrels, 
to  which  indeed  they  bear  a  close  resemblance.  In  common  with 
nearly  the  whole  of  the  mammiferous  quadrupeds  of  the  country 
which  they  inhabit,  they  possess  the  abdominal  pouch  which  fixes 
their  place  in  the  system  among  the  marsupial  animals;  and,  as  id 
many  of  these,  the  thumbs  of  the  biud-feet  are  long  and  distinctly 
opposeable  to  ttie  sole.  The  other  toes  are  four  in  number,  and  fur- 
nished with  tolerably  strong  claws,  of  which  the  thumbs  are  destitute, 
The  fore  feet  have  long  radiating  toes,  the  middle  one  of  which  is  ths 
longest,  all  armed  with  similar  claws  to  those  of  the  hind  feet.  The 
tail  is  round,  covered  witb  loose  hair,  somewhat  tapering  towards  the 
point,  and  not  strictly  prehensile,  having  no  naked  surface  at  its 
extremity  beneath.  In  size  the  present  species  is  about  equal  to  the 
common  squirrel,  and  its  tail  is  rather  longer  than  its  body  Its 
colour  is  delicately  gray  above,  somewhat  darker  on  the  head,  and 
white  beneath.  A  black  line  passes  from  the  point  of  the  nose  along 
the  back  towards  the  tail;  and  the  lateral  folds  of  the  skin  are 
bounded  in  front  and  on  the  sides  by  a  similar  band,  which  confounds 
itself  gradually  in  the  inside  with  the  gray  of  the  body,  and  is  bordered 
at  the  outer  margin  by  a  fringe  cf  white.  The  eyes  are  each  placed 
in  a  spot  of  black,  and  a  faint  blackish  line  extends  along  the  upper 
surface  of  the  hinder  limbs.  The  tail  is  also  of  a  darker  hue,  especially 
towards  its  extremity." 

P.  sciureus,  Norfolk  Island  Flying  Squirrel  (the  Sugar  Squirrel), 
may  be  taken  as  an  example  of  this  genus.  There  are  three  other 
species,  P.  Australia.  P.  breviceps,  and  P.  Ariel,  all  from  Australia. 

"During  the  day,"  says  Mr.  Bennett,  speaking  of  the  Sugar  Squirrel, 
"  the  animal  generally  remains  quietly  nestled  in  the  hollows  of  trees, 
but  becomes  animated  as  night  advances,  and  skims  through  the  air, 
supported  by  its  lateral  expansions,  half  leaping,  half  flying  from 
branch  to  branch,  feeding  upou  leaves  and  insects.  This  peculiar 
mode  of  locomotion  can  scarcely  be  considered  as  a  true  flight,  inas- 
much as  the  cutaneous  folds  which  serve  the  purposes  of  wings  seem 
rather  destined  for  the  mere  support  of  the  animal  in  its  long  and 
apparently  desperate  haps,  than  for  raising  it  in  the  air  and  directing 
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its  course  towards  auy  given  object.  For  this  latter  purposo  they  are 
indeed  but  little  fitte<l  by  their  structure,  the  want  of  prupiT  iiiumdct 
in  a  great  measure  incapacitating  them  from  ])erformiug  such  otliees 
as  are  dependent  on  volition.  It  may  bo  doubted  howover  whether 
these  animals  are  entirely  destitute  of  tho  power  of  exercising  their 
will  in  their  (light-like  leaps.  For  the  following  anecdote  bearing  upon 
this  subject  we  are  indebted  to  our  friend  Mr.  Biodorip,  who  related 
it  to  us  on  unquestionable  authority.  On  board  a  vessel  sailing  oif 
the  coast  of  New  Holland  was  a  Squirrel-Potaurus,  which  was  per- 
mitted to  roam  about  the  ship.  On  one  occasion  it  reached  tho  mast- 
head, and  as  tho  sailor  who  was  despatched  to  bring  it  down 
approached,  made  a  spring  from  aloft  to  avoid  him.  At  this  moment 
the  ship  gave  a  heavy  lurch,  which,  if  the  original  direction  of  the 
little  creature's  course  had  been  continued,  must  have  plunged  it  into 
the  sea.  All  who  witnessed  the  scene  were  in  pain  for  its  safety  ;  but 
it  suddenly  appeared  to  cheek  itself,  and  so  to  modify  its  career  that 
it  alighted  safely  on  tho  deck."  Those  that  we  have  seen  in  captivity 
are  in  a  stato  of  somnolency  all  day  ;  one  kept  at  tho  Gardens  in  tho 
Regent's  Park  was  formerly  in  tho  possession  of  tho  then  Marchioness 
of  Cleveland.  At  night  it  was  lively  and  active,  and  was  perfectly 
tame,  but  rather  shy.  Tho  species  inhabits  New  South  Wales,  and 
is  said  to  be  abundant  at  the  foot  of  the  Blue  Mountains.  There 
seems  to  be  no  authority  for  tho  locality  of  Norfolk  Island  as  a 
habitat  of  this  very  pretty  little  animal,  excepting  the  figure  and 
description  in  Phillips's  'Voyage'  above  .alluded  to.  Tho  fur  would  bo 
highly  oruamental  from  its  colour,  softness,  and  beauty,  as  an  article 
of  dress. 


Norfolk  Island  Flying  Squirrel  (Petaurus  sciureus). 

Phascolarclos,  De  Blainville  (Lipurus,  Gold. ;  Amblotis,  Illig.). — Body 
stout;  head  short,  ears  shaggy  ;  limbs  rather  short,  robust,  aud  nearly 
equal  in  length  ;  toes  five  on  each  fore  foot ;  the  anterior  toes  divided 
into  two  groups  for  prehension,  the  thumb  and  the  fore  finger  being 
in  one  group,  aud  the  remaining  three  fingers  in  the  other,  the  thumb 
of  the  posterior  foot  very  large,  but  without  a  nail,  and  the  two  iuner 
finders  united ;  tail  very  short,  almost  null ;  Mr.  Martin  says  that  it 
differs  from  tho  Wombat  in  its  dental  formula,  in  whioh  respect  it 
closely  resembles  the  Kangaroos.    Dental  Formula  : — 

Incisors,           :  Cauiues,  Molars,  — ^-  =  30. 

l_l'  0-0  5-5 

The  canines  are  small,  and  in  the  intermaxillary  suture.  Tho  false 
molars  are  compressed  and  trenchant,  but  thicker  than  in  Hypsiprym- 
nus,  the  dentition  of  which,  otherwise,  -that  of  tho  Koala  resembles 
closely.  The  lower  true  grinders  are  narrower  than  tho  upper  ones, 
and  both  quadricuspid. 

P.  cinereus  (Lipurus  cinercus  of  Goldfuss  ;  P.  fuscus  of  Desmarest ; 
P.  Flindersii  of  Lesson),  the  Ashy  Koala.    It  is  the  only  species. 

It  is  as  large  as  a  dog  of  moderate  size.  Fur  long,  thick,  rather 
coarse,  and  ashy-brown,  tufted  ears  rather  lighter.  It  is  said  to  have 
the  gait  and  carriage  of  a  young  bear,  to  be  arboreal  in  its  habits, 
and  to  pass  its  life  upon  trees  and  in  dens  or  holes  which  it  hollows 
at  their  feet.  Of  its  powers  of  climbing  there  can  be  no  doubt ;  the 
structure  of  its  extremities  would  lead  to  this  inference,  and  actual 
observation  has  confirmed  it.  Its  locality  is  Australia,  aud  we  are 
enabled  to  give  figures  of  the  parent  and  young,  taken  by  the  kind 
permission  of  a  friend,  from  a  very  accurate  and  beautiful  drawing 
executed  from  the  living  animals,  the  first  that  were  known  in  the 
colonics.  They  were  brought  in  by  natives  to  Colouel  Patcrsou,  then 
lieutenant-governor  of  the  colouy,  from  the  Hat  Hill  district,  to  the 


southward  of  Port  Jaokion,  iu  1803.  Tho  native  name  'Koala'  u 
said  to  signify  '  Biter.' 


Asliy  Koala  (P/iascolarctoa  cinereui), 


There  are  old  and  young  stuffed  specimens  in  the  British  Museum, 
aud  a  stuffed  specimen  (Mr.  Caley's)  in  the  Museum  of  the  Linnxau 
Society. 

The  visceral  anatomy  will  be  found  iu  Mr.  Martin's  paper  '  On  the 
Anatomy  of  the  Koala,'  read  to  the  Zoological  Society  in  November, 
1836  (' Zool.  Proc.,'  1S36).  It  is  chiefly  remarkable  for  the  enormous 
size  aud  length  of  the  epecum. 

Hypsiprymnus  (Illiger). — Head  elongated;  ears  large;  upper  lip 
cleft.  Tail  moderate,  scaly,  covered  scantily  with  hairs.  Two  teats 
only  in  the  ventral  poueli  of  the  female.  Anterior  feet  five-toed, 
armed  with  obtuse  nails  ;  third  toe  of  the  hind  feet  very  robust,  and 
armed  with  a  very  strong  nail.    Dental  Formula  :  — 


Incisors,  ? — -  ;  Canines,  \ — f  ;  Molars,  - — -  =  30. 
1—1  0—0  5—5 


Teeth  of  Ilypsiprymmt).    F.  Cuvicr. 


B.  Potoroo  (Macropus  minor  of  Shaw ;  Potorous  minimus  and  Kan- 
gurus  Gaimardi  of  Desmarest;  Hypsiprymnus  Whitei  of  Quoy  and 
Gaimard;  Potoroo  of  White,  and  Kauguroo-Rat  of  Phillips's  'Voyage'). 
It  is  the  size  of  a  rabbit ;  general  colour  grayish,  reddish-brown  above, 
whitish  below ;  head  triangular ;  ears  large ;  tarsi  very  long ;  tail 
elongated,  flexible,  terminated  by  a  pencil  of  hairs. 

The  manners  of  the  Kangaroo-Rat  are  mild  and  timid ;  its  fooJ 
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consists  of  vegetables,  and  it  is  said  to  burrow  in  the  ground.  Australia 
is  its  locality,  and  Lesson  says  that  it  is  not  rare  in  the  neighbourhood 
of  Port  Jackson,  especially  near  the  river  Weragatnbia  in  the  Blue 
Mountains. 


Kangaroo-Rat  {Uypsiprymnus  Putoroo). 


M.  Lesson  records  two  other  species,  and  Mr.  Ogilby  described 
('Zool.  Proc.,'  1831)afourth,  Uypsiprymnus  sctosus,  known  in  the  colony 
of  New  South  Walts  by  the  native  name  of  Bettong  Kangaroo.  The 
specimen  described  by  Mr.  Ogilby  was  believed  to  have  been  brought 
from  Swan  River.  The  last-named  zoologist  has  also  characterised  six 
other  new  species.    ('  Zool.  Proc.,'  1838.) 


Skull  of  Hypsiprijmnus. 


A  second  specie3,  H.  Gilbertii,  has  been  described  by  Mr.  Gould. 

Sub-genus  Uahnaturus  (Illiger  in  part). — Differing  from  the  true 
Kangaroos  in  having  shorter  ears,  a  tail  nearly  naked,  or  only  with  a 
few  hairs.    Dental  Formula  : — 


Teeth  of  Ealmaturus.    F.  Cuvicr. 


//.  elegans  (Kangurus  fasciatus  of  Pdron  and  Lesucur).  Colour 
mouse-gray,  bounded  transversely  with  reddish-brown  on  the  back 
and  loins.    Size  of  a  large  hare. 

It  haunts  the  under  thick  bushes,  and  is  said  to  form  subterranean 
galleries  iu  the  island  of  St.  Pierre. 

Sub-genus  Macro-pus  (Shaw ;  Halmaturus  of  Illiger  in  part).— Head 
elongated  ;  ears  very  large ;  upper  lip  cleft ;  whiskers  very  short  and 
few.  Posterior  limbs  like  those  of  Uypsiprymnus,  but  much  longer 
and  more  robust.     Tail  long,  triangular,  very  muscular.  Dental 

Formula  : — Incisors,  — ;  Canines,  ^L°_  ;  Molars,  4    4  =  24. 

2  0 — 0  4 — 4 

M.  major  and  M.  giganteus  of  Shaw  {Kangurus  labial  us  of 
Geoffroy;  Didelphys  gigantca  of  Gmelin ;  the  Kangaroo  of  Cook). 


This  extraordinary  animal,  discovered  by  Captain  Cook,  is  now  so 
well  known,  that  a  description,  in  addition  to  our  illustrations  and 
account  of  its  animal  economy  at  the  beginning  of  this  article,  would 
be  superfluous.  Our  countrymen  pursued  it  in  Australia  with  grey- 
hounds, and  the  leaps  which  it  took  surprised  those  who  beheld  it 
clear  obstacles  7  or  8  feet  high.  In  size  it  equals  a  sheep,  some  of 
the  largest  weighing  140  lbs.,  and  the  flesh  is  represented  by  those 
who  have  tasted  it  as  being  a  little  like  venison.  The  species  breeds 
pretty  freely  in  this  country,  and  has  been  kept  with  success  in  our 
park?. 

It  inhabits  New  South  Wales,  Southern  and  Western  Australia,  and 
Van  Diemen's  Land.  It  is  known  to  the  colonists  by  the  names  of 
'  Boomer  '  and  '  Forrester.'  Mr.  Gould  describes  two  species,  M.ocydro- 
mus  and  M.  melanops,  which  Mr.  Waterhouse  regards  as  specifically 
identical  with  M.  giganteus. 

M.  fuliginosus,  Sooty  Kangaroo  (Kangurus  fuliginosus,  Desmarest ; 
Kangaroo  Giant,  F.  Cuvier).  It  is  about  the  same  size  as  the  last 
species.  Mr.  Waterhouse  thinks  this  species  will  turn  out  to  be  a 
variety  of  the  last.  He  says  "  the  name  Sooty  Kangaroo  i3  most  ill 
applied  to  the  present  animal,  since  its  colouring  is  anything  but  sooty, 
being  for  the  most  part  of  a  brownish-yellow,  rather  bright  on  the 
sides  of  the  body,  and  somewhat  suffused  with  dusky-brown  on  the 
middle  of  the  back." 

M.  unguifer,  the  Nail-Tailed  Kangaroo,  first  described  by  Mr.  Gould, 
has  a  nail-like  horny  excrescence  at  the  end  of  its  tail.  It  is  smaller 
than  the  foregoing  species. 

M.  franatus,  the  Bridled  Kangaroo,  is  another  nail-tailed  species, 
discovered  by  Mr.  Gould.    Its  weight  varies  from  10  lbs.  to  15  lbs. 

M.  auralus,  the  Crescent-Marked  Kangaroo,  is  about  the  size  of  a 
rabbit.    It  inhabits  the  Swan  River  district,  Western  Australia. 

M.  leporoides  (Lagorchestes  lepioroidcs,  Gould),  the  Hare-Kangaroo, 
is  a  pretty  little  Kangaroo,  about  the  size  of  the  common  hare.  Its 
powers  of  leaping  are  very  extraordinary.  "  While  out  on  the  plains 
of  South  Australia,"  says  Mr.  Gould,  "  I  started  a  Hare  Kangaroo 
before  two  fleet  dogs';  after  running  to  the  distance  of  a  quarter  of  a  mile, 
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Skeleton  of  Great  Kangaroo  (JJacrojms  mnjor). 
a,  the  marsupial  bones. 


it  suddenly  doubled  and  came  back  upon  me,  the  dogs  following  close 
at  its  heels.  I  stood  perfectly  still,  and  the  animal  had  arrived  within 
20  feet  before  it  observed  me,  when,  to  my  astonishment,  instead  of 
branching  off  to  the  right  or  the  left,  it  bounded  clear  over  my  head, 
and  on  descending  to  the  ground  I  was  enabled  to  make  a  successful 
shot,  by  which  it  was  procured." 

M.  conspicillatus  (Lagorchestes  conspicillatus,  Gould)  is  distinguished 
from  the  last  by  its  ears  being  considerably  shorter,  the  more  brilliant 
rusty-red  colouring  round  the  eye,  and  the  want  of  a  black  patch  at 
the  base  of  the  fore  leg ;  the  muzzle  likewise  is  more  obtuse. 

M.  fasciatus,  Banded  Hare-Kangaroo  (Kangurus  fasciatus,  Peron ; 
Beltongia  fasciata,  Gould).  It  is  about  the  size  of  the  common  hare, 
and  has  very  long  and.soft  brown-gray  hair.  It  is  very  shy  and  timid, 
inhabiting  the  thick  brush  of  Western  Australia. 

M.  hirsutus,  like  the  rest  of  the  group  called  by  Mr.  Gould  Lagor- 
chestes, is  about  the  size  of  the  common  hare.  It  inhabits  Western 
Australia,  where  it  is  known  to  the  natives  by  the  name  of  '  Woo-rup.' 
It  is  distinguished  from  the  others  by  the  long  reddish  hairs  which  are 
mingled  with  those  of  the  ordinary  hair  on  the  hinder  parts  of  the 
back,  and  especially  near  the  base  of  the  tail. 

M.  antilvpinus  (Halmaturus  Antilopinus,  F.  Cuvier),  Antelopine 
Kangaroo,  is  a  large  species,  nearly  the  size  of  M.  giganteus.  It  is 
characterised  by  being  clothed  with  short  stiff  hairs,  and  these  lie 
close  to  the  skin,  as  in  many  of  the  antelope  tribe.  It  inhabits  North 
Australia. 

M.  Isabellinus  (the  Yellow  Wallaroo),  Isabelline  Kangaroo.  This 
species  has  been  described  from  a  flat  and  imperfect  skin  procured  by 
Mr.  Gould  at  Barrow  Island. 

M.  robustus,  Waterhouse  (Pctrogale  robusta),  the  Great  Rock  Kan- 
garoo. It  is  the  Black  Wallaroo  of  the  colonists,  and  inhabits  the 
mountain  ranges  in  the  interior  of  New  South  Wales.  The  male  and 
female  differ  in  size  and  colour.  The  male  equals  in  weight  the  Great 
Kangaroo,  and  is  of  a  black  colour,  whilst  the  female  is  a  small  deli- 
cate creature  of  a  silvery-gray  colour.  This  animal  is  living  in  the 
Gardens  of  the  Zoological  Society,  Regent's  Park. 

M.  rufus,  Desmarest  (M.  lanigcr,  Gould).  The  male  is  called  the 
'  Red  Buck '  and  the  female  the  '  Blue  Doe,'  she  is  also  called  '  Flying 
Doe.'  This  species  is  as  large  as  M.  giganteus.  Four  specimens  were 
procured  by  M.  Gould  in  Australia,  and  arc  now  in  the  British  Museum. 
It  frequents  the  banks  of  the  Mumimbidgee  and  the  Darling,  and  is 
probably  dispersed  over  the  great  ba-in  of  the  interior  of  Australia. 

M.  agilis,  the  Agile  Kangaroo,  inhabits  the  north  coast  of  Australia. 
It  is  vrj  agile,  and  eludes  the  dogs  employed  in  hunting  it  by  its 


extreme  activity  in  leaping  over  tho  high  crags.  The  colour  of  tbu 
fur  is  Handy  yellow,  but  tho  back  in  pencilled  with  black. 

M.  Parryi,  Bennett  (Halmaturus  Parryi),  It  Inhibits  New  Soutli 
Wah  h.  It  is  of  a  silvery-gray  abovo  and  white  benoath.  It  U  a  largo 
spicioH. 

M.  Jrma  {Halmaturus  /nna,  Jourdan),  the  lilaek  Gloved  Kangaroo, 
is  a  native  of  Weitern  Australia.  It  run*  very  fast,  i.i  about  81  Inches 
in  length  or  half  tho  size  of  M.  giganteus,  and  abounds  in  tho  Swan 
River  district. 

M.  a,  'tyi,  named  after  tho  Hon.  Captain  G.  Grey,  who  MMented 
two  specimens  to  the  British  Mimeum.    It  inhabits  South  Amtralia. 

M.  rufieollis,  Desmarest  (Halmaturus  elegant,  Gray),  Kangaroo  a 
Cou  Rous,  the  Red-Ncckcd  Kangaroo.  It  inhabit!  New  South  Wale* 
and  King's  Island.  It  was  discovered  by  Messrs.  Ptfron  and  LoHueur 
in  King's  Island.  Mr.  Waterhouse  regards  tho  M.  liennettii,  '  Brush 
Kangaroo,'  as  a  variety  of  this  species.  This  animal  has  bred  freely 
in  this  country  both  in  tho  Gardens  of  the  Zoological  Society  and  iu 
the  menagerie  of  the  Earl  of  Derby. 

M.  Ualabatus,  the  Black  Wallaby  of  Gould,  Black-Tailed  Kangaroo 
of  Waterhouse,  is  an  inhabitant  of  New  South  Wales. 

M.  Eugenii,  Waterhouse  (Halmaturus  Eugenii ;  H.  gracilis,  Gould), 
inhabits  Western  Australia. 

M.  Thetides,  the  Pademelon  Kangaroo,  Pademelon  Wallany  of  the 
colonists,  inhabits  New  South  Wales.  It  is  a  small  species,  about  20 
inches  in  height  when  sitting.  It  is  highly  prized  as  an  article  of  diet. 

M.  Parma,  Parma  Kangaroo,  inhabits  New  South  Wales. 

M.  dorsulis,  Black-Striped  Kangaroo.  Like  the  last  it  is  found  in 
the  scrubby  districts  of  New  South  Wales.  This  species  is  eaten,  and 
its  skin  is  used  for  clothing. 

M.  Derbianus,  Derby's  Kangaroo,  inhabits  Western  and  South 
Western  Australia.  It  is  about  the  size  of  the  last,  and  is  found  iu 
the  interminable  forests  of  short  Eucalypti,  which  characterise  many 
districts  of  Australia. 

M.  BUlardierii,  Waterhouse  (Kangurus  BUlardierii),  Red-Bellied 
Kangaroo,  is  a  native  of  Van  Diemen's  Land.  It  is  a  gregarious 
species,  hundreds  of  them  inhabiting  the  same  locality.  It  is  called 
by  the  colonists  '  The  Wallaby.' 

M.  brachyurus,  the  Short-Tailed  Kangaroo,  inhabits  the  region  of 
King  George's  Sound. 

M.  penicillatus,  Gray  (Heteropus  albogularis,  Jourdan),  the  Brush- 
Tailed  Rock-Kangaroo,  inhabits  New  South  Wales,  and  its  flesh  is  said 
to  be  most  excellent.  It  is  a  gregarious  and  nocturnal  species,  dwelling  in 
rocky  districts,  and  remarkable  for  its  power  of  leading  from  rock  to 
rock. 

M.  lateralis,  the  Black-Flanked  Rock-Kangaroo  (Petroyale  lateralis, 
Gould).  It  inhabits  western  Australia,  the  Swan  River  district,  and  it 
nocturnal  iu  its  habits,  and  remarkably  shy. 

M.  inornatus  (Petrogale  inornata,  Gould),  inhabits  the  no'jtu  coast  of 
Australia. 

M.  Broxhiolis,  the  Short-Eared  Rock-Kangaroo,  inhabits  the  north- 
west coast  of  Australia. 

M.  concinnus  is  also  found  in  the  same  districts. 

M.  Brunii,  Le  Brun's  Kangaroo  (Filander,  Le  Brun ;  Didclphys 
Brunii,  Schreber ;  Macropus  vetema,  Lesson;  Hypsiprymnus  Brunii, 
Miiller ;  Halmaturus  Asiaticus,  Gray ;  Javan  Opposum,  Pennant).  Head 
narrow  and  very  long ;  ears  short ;  tail  moderate ;  fore  legs  strong ; 
fur  very  short,  soft,  and  composed  of  hair  almost  entirely  of  one  kind, 
radiating  from  a  point  on  the  mesial  line  of  the  back  a  little  behind 
the  shoulders;  general  colour  grayish-brown  suffused  with  yellowish, 
especially  on  the  sides  of  the  body;  under  parts  pale  dirty  yellow; 
ears  blackish  externally. 

This  animal  was  the  first  of  the  Marsupiata  with  which  naturalists 
became  acquainted,  having  been  described  by  Le  Brun  as  early  as 
1711.  It  is  an  inhabitant  of  New  Guinea.  Specimens  were  obtained 
during  the  French  expedition  of  the  Astrolabe,  and  by  an  expedition 
recently  sent  out  by  the  Dutch  government.  Through  the  last 
expedition  specimens  have  been  obtained  which  are  now  in  the  British 
Museum. 

Phascolomys  (Geoffroy).— Body  clumsy ;  head  large  and  bluff ;  fore 
feet  with  five  toes,  armed  with  crooked  nails ;  hind  feet  with  four, 
and  a  little  tubercle  without  a  nail,  in  place  of  the  great  toe  ;  indeed 
it  may  be  said  to  have  but  four  toes  on  the  hind  feet.  Tail  nearly  nulL 
Dental  Formula : — 

t  •  1—1  n  •  0—0  „  ,  5—5  „. 
Incisors,  ;  Canines,   ;  Molars,   -  21. 

1—1  0-0  5—5 

P.  Wombat,  Didelphys  ursina  of  Shaw ;  the  Wombat  of  the  natives, 
navigators,  and  naturalists,  is  the  only  species  of  this  genus  known. 

From  Lieut.-Col.  Collins' s  'Account  of  the  English  Colony  of  New 
South  Wales'  (1802),  we  select  the  following  part  of  a  description  of 
a  Wombat  found  on  Cape  Barren  Island,  abstracted  from  Bass's 
'  Journal :' — "  The  Wombat,  or,  as  it  is  called  by  the  natives  of  Port 
Jackson,  the  Womback,  is  a  squat,  short,  thick,  short-legged,  rather 
inactive  quadruped,  with  great  appearance  of  stumpy  strength,  and 
somewhat  bigger  than  a  large  turnspit  dog.  Its  figure  and  move- 
ments, if  they  do  not  exactly  resemble  those  of  the  bear,  at  least 
strongly  remind  one  of  that  animal.  Its  length,  from  the  tip  of  the 
tail  to  the  tip  of  the  nose,  is  31  inches,  of  which  its  body  takes  up  23 
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Teeth  of  Phaseolomgt,  or  Wombat  (F.  Cuvicr),  nearly  of  the  natural  size. 

inches  and  5-10lhs.  Tlie  head  is  7  inches  nnd  the  tail  5-lCths.  Its 
circumference  behind  the  fore  lees  27  inches;  across  the  thickest  part 
of  the  belly  01  inches.  Its  weight  by  hand  is  somewhat  between  25 
and  30  lbs.  The  hair  is  coar.-.e,  and  about  one  inch  or  one  inch  and 
five-tenths  in  length,  thinly  set  upon  the  belly,  thicker  on  the  back  and 
head,  and  thickest  upon  the  loins  and  rump;  the  colour  of  it  a  light 
sandy  brown  of  varying  shades,  but  darkest  along  the  back."  The  head 
is  large,  flattish,  and  nearly  triangular  W  hen  viewed  in  front ;  the  ears 
are  sharp  and  erect;  the  eyes  small  and  rather  sunken  than  prominent, 
but  quick  and  lively. 


Wombat  [Phascolomys  U'omlat). 

From  the  same  work  we  take  the  following  account  of  the  habits, 
Ac,  of  this  species  — "This  animal  has  not  any  claim  to  swiftness  of 
foot,  as  most  men  could  run  it  down.  Its  pace  is  hobbling  or  shuffling, 
something  like  the  awkward  gait  of  a  bear.    In  disposition  it  is  mild 


and  gentle,  as  becomes  a  grass-eater  ;  but  it  bites  hard,  and  is  furious 
when  provoked.  Mr.  Bass  never  heard  its  voice  but  at  that  time;  it 
was  a  low  cry  between  a  hissing  and  a  whizzing,  which  could  not  be 
heard  at  a  distance  of  more  than  thirty  Or  forty  yards.  He  chased 
one,  and  with  his  hands  under  his  belly  suddenly  lifted  him  off  the 
ground  without  hurting  him,  and  laid  him  upon  his  back  along  his 
arm  like  a  child.  It  made  no  noise,  nor  any  effort  to  escape,  not  even 
a  struggle.  Its  countenance  was  placid  and  undisturbed,  and  it  seemed 
as  contented  as  if  it  had  been  nursed  by  Mr.  Bass  from  its  iufancy. 
He  carried  the  beast  upwards  of  a  mile,  and  often  shifted  him  from 
arm  to  arm,  sometimes  laying  him  upon  his  shoulder,  all  of  which  he 
took  in  good  part ;  until,  being  obliged  to  secure  his  legs  while  he 
went  into  the  brush  to  cut  a  specimen  of  a  new  wood,  the  creature's 
anger  arose  with  the  pinching  of  the  twine;  he  whizzed  with  all  his 
might,  kicked  and  scratched  most  furiously,  and  snapped  off  a  piece 
from  the  elbow  of  Mr.  Bass's  jacket  with  his  grass-cuttiug  teeth. 
Their  friendship  was  here  at  an  eud,  aud  the  creature  remained 
implacable  all  the  way  to  the  boat,  ceasing  to  kick  only  when  ho  was 
exhausted.  This  circumstance  seems  to  indicate  that  with  kind  treat- 
ment the  Wombat  might  soon  be  rendered  extremely  docile;  but  let 
his  tutor  beware  of  giving  him  provocation,  at  least  if  he  should  be 
full  grown.  Besides  Furneaux's  Islands,  the  Wombat  inhabits,  as  lias 
been  seen,  the  mountains  to  the  westward  of  Port  Jackson.  In  both 
these  places  its  habitation  is  underground,  being  admirably  formed 
fur  burrowing ;  but  to  what  depth  it  descends  does  not  seem  to  be 
ascertained.  According  to  the  account  given  of  it  by  the  natives,  the 
Wombat  of  the  mountains  is  never  seen  during  the  day,  but  lives 
retired  in  his  hole,  feeding  only  in  the  night ;  but  that  of  the  islands 
is  seen  to  feed  in  all  parts  of  the  day.  His  food  is  not  yet  well  known  ; 
but  it  seems  probable  that  he  varies  it  according  to  the  situation  in 
which  he  may  be  placed.  The  stomachs  of  such  as  Mr.  Bass  examined 
were  distended  with  the  coarse  wiry  grass,  and  he  as  well  as  others 
had  seen  the  auimal  scratching  among  the  dry  ricks  of  sea-weed  thrown 
up  upon  the  shores,  but  could  never  discover  what  it  was  iu  search  of. 
Now  the  inhabitant  of  the  mountains  can  have  no  recourse  to  the  sea- 
shore for  his  food,  nor  can  he  find  there  any  wiry  grass  of  the  islands, 
but  must  live  upon  the  food  that  circumstauces  present  to  him." 

A  letter  from  James  Hunter,  Esq..  Governor  of  the  settlement,  dated 
Sydney,  New  South  Wales,  August  5, 1708,  and  published  in  Bewick's 
'  Quadrupeds,'  states  that  this  auimal,  there  called  the  Wombach,  was 
found  upon  an  island  on  the  coast  of  New  South  Wales,  in  40°  30' 
S.  lat.,  where  considerable  numbers  were  caught  by  the  company  of  a 
ship  which  had  been  wrecked  there  on  her  voyage  from  Bengal  to 
Port  Jackson.  The  same  communication  relates  that  it  had  "  lately 
been  discovered  to  be  an  inhabitant  of  the  interior  of  this  country 
also.    The  mountain  natives  call  it  the  Wombach" 

The  specimen  dissected  by  Sir  Everard  Home  in  1803  was  brought 
from  one  of  the  islauds  iu  Bass's  Straits,  and  lived  as  a  domestic  pet 
in  the  house  of  Mr.  Clift  for  two  years. 

The  individual  dissected  by  Professor  Owen  in  May,  1836,  had  lived 
at  the  Gardens  of  the  Zoological  Society  upwards  of  five  years. 

M.  Lesson  says  that  it  lives  in  King's  Island  and  the  Furneaux  Islands, 
but  that  it  does  not  exist  in  the  neighbourhood  of  Port  Jackson. 

The  anatomy  of  the  Wombat  will  be  found  in  Cuvier's  '  Lecons 
d'Anatomie  Comparee,'  in  Sir  Everard  Home's  paper,  'Phil.  Trans.,' 
1808,  and  in  Professor  Owen's  memoir,  '  Zool.  Proc.,'  1836.  The  latter 
observes  that  the  digestive  organs  in  the  abdominal  cavity  presented  a 
development  corresponding  generally  to  that  wbich  characterises  the 
same  parts  in  the  phytiphagous  Rodents.  It  has  a  very  short  cajcum. 

The  flesh  of  the  W onibat  is  said  to  be  excellent.  Mr.  Hunter,  the 
writer  of  the  letter  above  quoted,  terms  it  delicate  meat,  and  some 
have  remarked  that  the  animal  might  be  easily  naturalised  in  this 
country. 

The  impression  made  upon  us  by  Mr.  Bass's  account  of  the  beha- 
viour of  the  Wombat  which  he  caught,  and  by  one  that  we  have  seen 
in  captivity,  is,  that  the  animal  is  of  a  low  grade  in  point  of  intellect. 
In  both  cases,  as  long  as  there  was  no  positive  pain  or  disagreeable 
sensation,  the  animal  was  content,  however  new  its  situation  might  be. 
There  was  none  of  that  anxiety  and  uneasiness  which  all  animals  of 
lively  sense  show  when  suddenly  placed  in  new  positions,  or  in  strange 
places ;  and  indeed  the  following  note  is  appended  'to  Mr.  Bass's 
account  of  the  capture  of  his  Wombat : — "  The  Kang/6oroo  and  some 
other  animals  in  New  South  Wales  were  remarkable  for  being  domes- 
ticated as  soon  as  taken."  This  may  be  one  of  the!  consequences  of 
the  low  cerebral  development  generally  to  be  obsery/ed  in  this  group. 

There  are  at  present  (1855)  several  specimens  in/  the  gardens  of  the 
Zoological  Society,  which  are  remarkably  tamey-  and  readily  present 
themselves  at  the  palisades  of  their  inclosure  tib  be  caressed. 

The  following  list,  showing  the  distribution  of  the  Marsupiata  in 
Australia,  will  supply  also  the  names  of  the  species  not  already 
mentioned  in  the  preceding  account : —  ^ 

South  Australia;;. 
Maci-opus  giganteus.  Mac'ropus  Greyi. 

M.  lunatus.  M.  ^Eugenii  (Nuyt's  Archipelago). 

M.  leporoides.  M .  Da  lian  as  (from  islands  off  the 

M.fasciatus.  /  coast). 

M.  rufut.  '^Hypsiprymnus  frrayi. 
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//.  penicillatus. 
II.  Qavmai'di, 
II.  campettrig. 
Phascolomys  Wombat. 
P.  latifrons. 
Phascularctos  cinercus. 
Phalangista  vulpina,. 
P.  Cookii. 
P.  concinna. 
Petaurus  Australia. 

Macropus  unyuifer. 
M.  antilopinus, 
if.  ayilis, 
M.  brac/iiotis. 
31.  inornatus. 


Peramclcs  obesula. 
P.  fatoiata, 
Vhmropus  caslanolis. 
Myrnvscobhu  fascial  us. 
P/l&tCOgalt  penieillata. 
I'.  Jlacipcs. 

P.  aibtpis. 

P.  crussicaudata. 

Dasyurus  Gcojj'royi. 

North  Australia. 

Macropus  concinnns. 
Phalangista  vulpina. 
Petaurus  breviceps,  \  ar.  Ariel. 
Peramclcs  macroura. 
Dasyurus  hallucatus. 


Weston]  Australia. 

Echidna  aculeata.  Phalangista  Neillii  (King  George's 

Macropus  gigantcus.  Sound). 

If.  (yiganteus)  ocydromui.  Tarsipes  rostratus  (Swan  River  and 

M.  lunatus.  King  Georgo's  Sound). 

M.  Isabellinus.  Perameles  (Macro/is)  lagotia  (Swan 

M.  fasciatus.  River  and  King  George's  Sound ). 

M.  hirsutus.  P.  Bougainvillii  (Peron's  Peuin- 

M.  conspicillalus  (Barrow  Island),  sula,  Shark's  Bay). 

M.  Irma.  P.  obesida. 

M.  Dcrbianus.  P.  myorsuros    (Swan  River  and 

M.  braclnjurus   (King  George's  King  George's  Sound). 

Sound).  OhceropvU  castanotis  (Swan  River). 

M.  lateralis.  A! yrmcmbi  us  fascial  us  (Swan  River 

Hypsiprymnus  Grayi.  and  King  George's  Souud). 

II.  penicillatus.  Phtscngalc  penieillata. 

JI.  Uilbertii  (King  George's  Sound).  P.  calura. 

H.  platyops.  P.  apicalis. 

Phalanyista  vulpina,  P.  leucogaster,  var.  fiavipes  (?). 

P.  v.  xanthopus.  P.  albipes  (?). 

P.  Cookii.  P.  crassicaudata. 

P.  concinna,  Dasyurus  Gcoffroyi. 

Tan  Die  men's  Land. 

Ornithorhynchus  parado.i  us.  Phascogale  Swainsonii. 

Echidna  {aculeata)  sctosa,  P.  minima. 

Macropus  gignntcus.  P.  leucopus. 

Iff.  ruficollis,  var.  Bcnnetlii.  Dasyurus  maculaius. 

M.  Billardcrii.  D.  viverrinus. 

Hypsiprymnus  cuniculua.  D.  ursinus. 

H.  murinus.  Thylacinus  cynocephahis  (Bass's 
Pliascolomys  Wombat.  Strait). 

Phalangista  vulpina.  Echidna. 

P.  Cookii.  Macropus  ruficol! is  (King' s  Island). 

/'.  nana.  Pliascolomys  Wombat, 

Peramclcs  obesula.  Dasyurus  maculatus. 
P.  Gunnii. 

New  South  Wales. 

Ornithorhynchus  paradu  cus.  Phascolarctus  cincrcus. 

Echidna  aculeata.  Phalangista  vulpina. 

Macropus  giganteus.  P.  caniua  (interior). 

M .  franatus  (iuterior).  P.  Cookii. 

M.  leporoides.  Pctaurus  taguanoid.es. 

M.  rubustus  (interior).  P.  Australia. 

M.  rufus.  P.  sciureus. 

M.  Parryi.  P.  breviceps. 

M.  Ualabalus.  P.  (acrobala)  pygmmis. 

M.  Thetidis.  Peramclcs  obesula. 

M.  Parma.  P.  nasuta. 

M.  dorsal's  (interior).  P.  fasciata. 

M.  penicillatus  Phascogale  penicillalch 

Hypsiprymnus  rufescens.  P.  fiavipes. 

II.  penicillatus.  P.  murina. 

II.  Gaimardi.  P.  macroura. 

II.  murinus.  Dasyurus  Gcaffroyi. 

Pliascolomys  Wombat.  D.  viverrinus. 

Fuss  i!  Mursupiaia. 
Besides  the  Fossil  Opossum  {Didclphys  Cuvieri)  of  the  Montmartre 
Gypsum,  figured  and  deseribed  by  Cuvierin  the  'Annalesdu  Museum,' 
find  in  his  '  Ossemens  Fossiles,'  and  the  fossil  Dasyurus,  Hypsiprymnus, 
Halmaturus,  Pliascolomys,  and  Kangaroo,  described  by  Mr.  Clift  and 
Cuvier  and  Mr.  Pentland,  from  the  Australian  bone-caverns  and  bone 
breccia,  there  arc  some  fossil  forms  now  generally  considered  as  belong- 
ing to  the  Marsupiata,  which  it  will  be  necessary,  on  account  of  the 
great  interest  which  attaches  to  them  both  geologically  and  zoologically, 
to  mention  more  at  length.  We  commence  with  those  fossil  jaws  origi- 
nally described  as  belonging  to  the  Marsupiata  which  were  found  at 
ptanwfieldi 

Thylacothcrium,,  Owen  (Amphitherium,  De  Blainville;  Didclphys, 


Cuvier). — In  consequence  of  strong  doubts  having  been  expressed  by 
M.  Do  lilainville,  from  inspection  of  cants,  respecting  the  mammife- 
rous  nature  of  the  fossil  juws  found  at  Stone*  field,  and  assigned  to  the 
Marsupiata  by  J'aron  Cuvier,  a  paper  'On  the  Jaws  of  the  Thylaco- 
thcrium Prevostii  from  St'inesfiold  '  was  read  before  the  Geological 
Society  by  Professor  Owen,  giving  a  detailed  account  of  the  fossils  from 
a  careful  inspection  of  tho  originals.  In  this  communication  Professor 
Owen  confined  his  description  to  tho  jaws  discovered  at  Ktonesfield, 
characterised  by  having  11  molars  in  each  ramus  of  the  lower  jaw. 
Ho  commenced  by  observing  that  tho  scientific  world  possesses  ample 
experience  of  the  truth  and  tact  with  which  Cuvier  formed  his  judg- 
ments of  the  affinities  of  an  extinct  animal  from  the  inspection  of  a 
fossil  fragment ;  and  that  it  was  only  when  so  distinguished  a  com- 
parative anatomist  as  M.  Do  Blainville  questioned  the  determinations, 
that  it  became  the  duty  of  those  who  possessed  the  means  to  investigate 
the  nature  of  the  doubts,  and  reassuro  the  confidence  of  geologists  in 
their  great  guide. 

When  Cuvier  first  hastily  examined  at  Oxford,  in  1818,  one  of  tho 
jaws  described  in  Professor  Owen's  paper,  and  in  the  possession  of 
Dr.  Buckland,  ho  decided  that  it  was  allied  to  the  Didclphys  ("  rne 
sembliirent  de  quelque  Didelphe"*) ;  and  when  doubts  were  raised  by 
M.  Constant  Prevost,  in  1824,+  relative  to  the  age  of  the  Stonesfield 
slate,  Cuvier,  from  an  examination  of  a  drawing  made  for  the  express 
purpose,  was  confirmed  in  his'  former  determination  ;  but  he  added 
that  the  jaw  differs  from  that  of  all  known  carnivorous  Mammalia,  in 
having  10  molars  in  a  series  in  the  lower  jaw.  ("II  [the  drawing]  me 
continue  dans  l'idde  que  la  premiere  inspection  m'en  avoit  donnde. 
C'est  celle  d'un  petit  carnassier  dont  les  rnitchclieres  resemblaut  beau- 
coup  a  ci  lies  des  sarigues  ;  mais  il  y  a  dix  de  ces  dents  en  Bene,  nombre 
que  no  montre  aucuu  carnassier  connu."  'Oss.  Foss.,'  v.  319,  note.) 
It  is  to  be  regretted  that  the  particular  data,  with  the  exception  of 
the  number  of  the  teeth,  on  which  Cuvier  based  his  opinion,  were  not 
detailed  ;  but  he  must  have  been  well  aware  that  the  grounds  of  his 
belief  would  be  obvious,  on  an  inspection  of  the  fossil,  to  every  com- 
petent anatomist :  it  is  also  to  be  regretted  that  he  did  not  assign  to 
the  fossil  a  generic  name,  and  thereby  prevent  much  of  the  reasoning 
founded  on  the  supposition  that  he  considered  it  as  belonging  to  a 
true  Didclphys. 

Professor  Owen  then  proceeded  to  describe  the  structure  of  the 
jaw  ;  and  he  stated  that  having  had  in  his  possession  two  specimens 
of  the  Thylacothcrium  Prevostii  belonging  to  Dr.  Buckland,  he  had  no 
hesitation  iu  declaring  that  their  condition  is  such  as  to  enable  any 
anatomist  conversant  with  the  established  generalisations  in  com- 
parative osteology,  to  pronounce  therefrom  not  only  the  class  but  the 
more  restricted  group  of  animals  to  which  they  have  belonged.  The 
specimens  plainly  reveal,  first,  a  convex  articular  condyle  ;  secondly,  a 
well-defined  impression  of  what  was  once  a  broad,  thin,  high,  and 
slightly  recurved  triangular  coronoid  process,  rising  immediately 
anterior  to  the  condyle,  having  its  basis  extended  over  the  whole  of 
the  interspace  between  the  condyle  and  the  commencement  of  the 
molar  series,  and  having  a  vertical  diameter  equal  to  that  of  the  hori- 
zontal ramus  of  the  jaw  itself  :  this  impression  also  exhibits  traces  of 
the  ridge  leading  forwards  from  the  condyle  aud  the  depression  above 
it,  which  characterises  the  coronoid  process  of  the  zoophagous  marsu- 
pials ;  thirdly,  the  angle  of  the  jaw  is  continued  to  the  same  extent 
below  the  condyle  as  the  coronoid  process  reaches  above  it,  and  its 
apex  is  continued  backwards  in  the  form  of  a  process ;  fourthly,  tho 
parts  above  described  form  one  continuous  portion  with  the  horizontal 
ramus  of  the  jaw,  neither  the  articular  condyle  nor  the  coronoid  being 
distinct  pieces,  as  in  reptiles.  These  are  the  characters,  Professor 
Owen  believes,  on  which  Cuvier  formed  his  opinion  of  the  nature  of 
the  fossil ;  and  they  have  arrested  the  attention  of  M.  Valenciennes  in 
his  endeavours  to  dissipate  the  doubts  of  M.  De  Blainville.:}: 

From  the  examination  of  a  cast,  M.  De  Blainville  however  has  been 
induced  to  infer  that  there  is  no  trace  of  a  convex  condyle,  but  in 
place  thereof  an  articular  fissure,  somewhat  as  in  the  jaws  of  fishes  ; 
that  the  teeth,  instead  of  being  imbedded  in  sockets,  have  their  fangs 
confluent  with,  or  anchylosed  to,  the  substance  of  the  jaws,  and  that 
the  jaw  itself  presents  evident  traces  of  the  composite  stracture. 

In  answer  to  the  first  of  these  positions,  Professor  Owen  stated  that 
the  portion  of  the  true  condyle  which  remains  in  both  the  specimens 
of  Thylacothcrium  examined  by  Cuvier  and  M.Valenciennes,  clearly 
shows  that  the  condyle  was  convex,  and  not  concave.  It  is  situated  a 
little  above  the  level  of  the  grinding  surface  of  the  teeth,  and  projects 
beyond  the  vertical  line  dropped  from  the  extremity  of  the  coronoid 
process,  but  not  to  the  same  extent  as  in  the  true  Didclphys.  Iu  the 
specimen  examined  by  M.  Valenciennes,  the  condyle  corresponds  in 
position  with  that  of  the  jaw  of  the  Dasyurus  rather  than  the  Didd- 
phys ;  it  is  convex,  as  in  mammiferous  animals,  and  not  concave  as  iu 
oviparous.  The  entire  convex  condyle  exists  in  the  specimen  belong- 
ing to  the  other  genus,  Phascolothcrium,  now  iu  the  British  Museum. 
Professor  Owen  is  of  opinion  that  the  entering  angle  or  notch,  either 
above  or  below  the  true  articular  condyle,  has  been  mistaken  f?r 
"  une  sorte  d'echaucrure  articulaire,  un  peu  comme  dans  les  poissons." 

"  1  Ossemens  Foss.,'  torn,  v.,  p.  349. 

+  '  Annates  des  Sciences  Nat.,'  Avril,  132 5  ;  also  the  papers  of  Mr.  Broderip 
and  Dr.  Fitton,  in  the  '  Zoological  Journal,'  1S2S,  vol.  iii.,  p.  40*. 

J  '  Comptes  Rendus,'  ISiS,  Second  Semcstre,  No.  11,  Sept.  10,  p.  527.  ct  scq. 
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The  specimen  of  the  half-jaw  of  the  Thylacothere  examined  by  M. 
Valenciennes,  like  that  which  was  transmitted  to  Cuvier,  presents  the 
inner  surface  to  the  observer,  and  exhibits  both  the  orifice  of  the 
dental  canal  and  the  symphysis  in  a  perfect  state.  The  foramen  in 
the  fossil  is  situated  relatively  more  forward  than  in  the  recent 
Opossum  and  Dasyure,  or  in  the  Placental  Jnscclivora,  but  has  the 
same  place  as  in  the  marsupial  genus  Jlypsiprymnus.  The  symphysis 
is  long  and  narrow,  and  is  continued  forward  in  the  fame  line  with 
the  gently  convex  inferior  margin  of  the  jaw,  which  thus  tapers 
gradually  to  a  pointed  anterior  extremity,  precisely  as  in  the  jaws  of 
the  Marsupial  Insectivora.  In  the  relative  length  of  the  symphysis, 
its  form  and  position,  the  jaw  of  the  Tliylacotherium  precisely  corres- 
ponds with  that  of  the  Didelphys. 

In  addition  however  to  these  proofs  of  the  mammiferons  nature  of 
the  Stonesfielcl  remains,  and  in  part  of  their  having  belonged  to  Marsu- 
piata,  Professor  Owen  stated  that  the  jaws  exhibit  a  character  hitherto 
unnoticed  by  the  able  anatomists  who  have  written  respecting  them, 
but  which,  if  co-existent  with  a  convex  condyle,  would  serve  to  prove 
the  marsupial  nature  of  a  fossil,  though  all  the  teeth  were  wanting. 

In  recent  marsupials  the  angle  of  the  jaw  is  elongated  and  bent 
inwards  in  the  form  of  a  process,  varying  in  shape  and  development 
in  different  genera.  In  looking  therefore  directly  upon  the  inferior 
margin  of  the  marsupial  jaw,  we  see,  in  place  of  the  edge  of  a  vertical 
plate  of  bone,  a  more  or  less  flattened  triangular  surface  or  plate  of 
bone  extended  betwc  n  the  external  ridge  and  the  internal  process  or 
inflected  angle.  In  the  Opossum  this  process  is  triangular  and 
trihedral,  and  directed  inwards  with  the  point  slightly  curved  upwards 
and  extended  backwards,  in  which  direction  it  is  more  produced  in 
the  small  than  in  the  large  species  of  Didelphys. 

Now,  observed  Professor  Owen,  if  the  process  from  the  angle  of 
the  jaw  in  the  Stonesfield  fossil  had  been  simply  continued  back- 
wards, it  would  have  resembled  the  jaw  of  an  ordinary  placental 
carnivorous  or  insectivorous  mammal ;  but  in  both  specimens  of 
Tliylacotherium,  the  half  jaws  of  which  exhibit  their  inner  or  mesial 
surfaces,  this  process  presents  a  fractured  outline,  evidently  proving 
that  when  entire  it  must  have  been  produced  inwards  or  mesially,  as 
in  the  Opossum. 

Professor  Owen  then  described  in  great  detail  the  structure  of  the 
teeth,  and  showed,  in  reply  to  M.  De  Blainville's  second  objection,  that 
they  are  not  confluent  with  the  jaw,  but  are  separated  from  it  at  their 
base  by  a  layer  of  matter  of  a  distinct  colour  from  the  teeth  or  the 
jaw,  but  evidently  of  the  same  nature  as  the  matrix ;  and  secondly, 
that  the  teeth  cannot  be  considered  as  presenting  an  uniform  com- 
pressed tricuspid  structure,  and  being  all  of  one  kind,  as  If.  De  Blain- 
ville  states,  but  must  be  divided  into  two  series  as  regards  their 
composition.  Five  if  not  six  of  the  posterior  teeth  are  quinque- 
cuspidate,  and  are  molares  veri;  some  of  the  molares  spurii  are 
tricuspid,  and  some  bicuspid,  as  in  the  Opossums.  An  interesting 
result  of  this  examination  is  the  observation  that  the  five  cusps  of  the 
tuberculate  molars  are  not  arranged,  as  had  been  supposed,  in  the 
same  line,  but  in  two  pairs  placed  transversely  to  the  axis  of  the  jaw, 
with  the  fifth  cusp  anterior,  exactly  as  in  the  Didelphys,  and  totally 
different  from  the  structure  of  the  molars  in  any  of  the  Phocec,  to 
which  these  very  small  Mammalia  have  been  compared  :  and  in 
reference  to  this  comparison  Professor  Owen  again  called  attention 
to  the  value  of  the  character  of  the  process  continued  from  the  angle 
of  the  jaw,  in  the  fossils,  as  strongly  contradistinguishing  them  from 
the  Plwcidas,  in  none  of  the  species  of  which  is  the  angle  of  the  jaw 
so  produced.  The  Tliylacotherium  differs  from  the  genus  Didelphys  in 
the  greater  number  of  its  molars,  and  from  every  ferine  quadruped 
known  at  the  time  when  Cuvier  formed  his  opinion  respecting  the 
nature  of  the  fossil.  This  difference  in  the  number  of  the  molar 
teeth,  which  Cuvier  urged  as  evidence  of  the  generic  distinction  of 
the  Stonesfield  mammiferous  fossils,  has  since  been  regarded  as  one 
of  the  proofs  of  their  Saurian  nature ;  but  the  exceptions  by  excess 
to  the  number  seven,  assigned  by  M.  De  Blainville  to  the  molar  tee.4h 
in  each  ramus  of  the  lower  jaw  of  the  insectivorous  Mammalia,  are 
well  established,  and  have  been  long  known.  The  insectivorous 
Chrysochlore,  in  the  order  Feree,  has  eight  molars  in  each  ramus  of  the 
lower  jaw  ;  the  insectivorous  Armadillos  have  not  fewer  ;  and  in  one 
sub-genus  (Priodon)  there  are  more  than  twenty  molar  teeth  on  each 
side  of  the  lower  jaw.  The  dental  formulae  of  the  carnivorous 
Cetacea,  again,  demonstrate  the  fallacy  of  the  argument  against  the 
mammiferous  character  of  the  Tliylacotherium  founded  upon  the 
number  of  its  molar  teeth.  From  the  occurrence  of  the  above 
exceptions  in  recent  placental  Mammalia,  the  example  of  a  like  excess 
in  the  number  of  molar  teeth  in  the  marsupial  fossil  ought  rather  to 
have  led  to  the  expectation  of  the  discovery  of  a  similar  case  among 
existing  Marsupials,  aud  such  an  addition  to  our  zoological  catalogues 
has,  in  fact,  been  recently  made.  In  the  Australian  quadruped 
described  by  Mr.  Waterhouse  under  the  name  of  Myrmecobius  an 
approximation  towards  the  dentition  of  the  Tliylacotherium  is  exempli- 
fied, not  only  in  the  number  of  the  molar  teeth,  which  is  nine  on  each 
side  of  the  lower  jaw  in  the  Myrmecobius,  but  also  in  their  relative 
size,  structure,  and  disposition.  Lastly,  with  respect  to  the  dentition, 
Professor  Owen  says  it  must  be  obvious  to  all  who  inspect  the  fossil 
and  compare  it  with  the  jaw  of  a  small  Didelphys,  that,  contrary  to 
tho  assertion  of  M.  De  Blainville,  the  teeth  and  their  fangs  are 


arranged  with  as  much  regularity  in  the  one  as  in  the  other,  and  that 
no  argument  of  the  Saurian  nature  of  the  fossil  can  be  founded  on 
this  part  of  its  structure. 

With  respect  to  M.  De  Blainville's  assertion  that  the  jaw  is  compound, 
Professor  Owen  stated  that  the  indication  of  this  structure  near  tho 
lower  margin  of  the  jaw  of  the  Tliylacotherium  is  not  a  true  suture, 
but  a  vascular  groove  similar  to  that  which  characterises  the  lower 
jaw  of  Didelphys,  Opossum,  and  some  of  the  larger  species  of  Horex. 
('  Geol.  Proc.') 


Jaw  of  Tliylacotherium  rrevostii.    Upper  figure  magnified. 

Some  discussion  having  ensued,  in  which  Dr.  Orant  and  Mr.  Ogilby 
expressed  opinions  in  support  of  M.  De  Blainville's  views,  Professor 
Owen,  on  the  occasion  of  reading,  on  the  9th  of  December  following,  his 
paper  on  Phascolotherium,  being  the  second  part  of  the  '  Description 
of  the  Remains  of  Marsupial  Mammalia  from  the  Stonesfield  Slate,' 
gave  a  brief  summary  of  the  characters  of  the  Tliylacotherium, 
described  in  the  first  part  of  the  memoir,  and  which  he  conceived 
fully  proved  the  mammiferous  nature  of  that  fossil.  He  stated  that 
the  remains  of  the  split  condyles  in  the  specimen  demonstrate  their 
original  convex  form,  which  is  diametrically  opposite  to  that  which 
characterises  the  same  part  in  all  reptiles  and  all  ovipara ;  that  the 
size,  figure,  and  position  of  the  coronoid  process  are  such  as  were  never 
yet  witnessed  in  any  except  a  zoophagous  mammal  endowed  with  a 
temporal  muscle  sufficiently  developed  to  demand  so  extensive  an 
attachment  for  working  a  powerful  carnivorous  jaw ;  that  the  teeth, 
composed  of  dense  ivory  with  crowns  covered  with  a  thick  coat  of 
enamel,  are  everywhere  distinct  from  the  substance  of  the  jaw,  but 
have  two  fangs  deeply  imbedded  in  it;  that  these  teeth,  which  belong 
to  the  molar  series,  are  of  two  kinds  ;  the  hinder  being  bristled  with 
five  cusps,  four  of  which  are  placed  in  pairs  transversely  across  the 
crown  of  the  teeth,  and  the  anterior  or  false  molars,  having  a  different 
form,  and  only  two  or  three  cusps — characters  never  yet  found  united 
in  the  teeth  of  any  other  than  a  zoophagous  mammiferous  quadruped ; 
that  the  general  form  of  the  jaw  corresponds  with  the  preceding  more 
essential  indications  of  its  mammiferous  nature.  Fully  impressed  with 
the  value  of  these  characters,  as  determining  the  class  to  which  the 
fossils  belonged,  Professor  Owen  stated  that  he  had  sought  in  the  next 
place  for  secondary  characters  which  might  reveal  the  group  of  Mam- 
malia to  which  the  remains  could  be  assigned,  and  that  he  had  found 
in  the  modification  of  the  angle  of  the  jaw,  combined  with  the  form, 
structure,  and  proportions  of  the  teeth,  sufficient  evidence  to  induce 
him  to  believe  that  the  Thylacotherium  was  a  marsupial  quadruped. 

Professor  Owen  then  recapitulated  the  objections  against  the  mam- 
miferous nature  of  the  Thylacotherian  jaws  from  their  supposed 
imperfect  state,  and  repeated  his  former  assertion  that  they  are  in  a 
condition  to  enable  these  characters  to  be  fully  ascertained  :  he  next 
reviewed,  first,  the  differences  of  opinion  with  respect  to  the  actual 
structure  of  the  jaw  ;  and,  secondly,  with  respect  to  the  interpretation 
of  admitted  appearances. 

1.  As  respects  the  structure. — It  has  been  asserted  that  the  jaws 
must  belong  to  cold-blooded  Vertebrata,  because  the  articular  surface 
is  in  the  form  of  an  entering  angle  :  to  which  Professor  Owen  replied 
that  the  articular  surface  is  supported  on  a  convex  condyle,  which  is 
met  with  in  no  other  class  of  Vertebrata  except  in  the  Mammalia. 
Again,  it  is  asserted  that  the  teeth  are  all  of  an  uniform  structure,  as 
in  certain  reptiles ;  but,  on  reference  to  the  fossils,  Professor  Owen 
stated  that  it  will  be  found  that  such  is  not  the  case,  and  that  the 
actual  difference  in  the  structure  of  the  teeth  strongly  supports  the 
mammiferous  theory  of  the  fossils. 

2.  With  respect  to  the  argument  founded  on  an  interpretation  of 
structure,  which  really  exists,  the  author  showed  that  the  Thylaco- 
thcritim  having  11  molars  on  each  side  of  the  lower  jaw  is  no  objection 
to  its  mammiferous  nature,  because  among  the  placental  Carnivora 
the  Canis  Megalotis  has  constantly  one  more  grinder  on  each  side  of 
the  lower  jaw  than  the  usual  number  ;  because  the  Chrysochlore,  among 
the  Insectivora,  has  also  8  instead  of  7  molars  in  each  ramus  of  the 
lower  jaw ;  and  the  Myrmecobius,  among  the  Marsupiata,  has  9  molars 
on  each  side  of  the  lower  jaw  ;  and  because  some  of  the  insectivorous 
Armadillos  and  zoophagous  Cetacea  offer  still  more  numerous  and 
reptile-like  teeth,  with  all  the  true  and  essential  characters  of  the 
mammiferous  class.  The  objection  to  the  false  molars  having  two 
fangs,  Professor  Owen  showed  was  futile,  as  the  greater  number  of  the 
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spurious  molara  in  every  genus  of  tho  placental  Ferce  liavo  two  fangs, 
and  tbo  whole  of  thorn  in  tho  Maraupialia.  If  tho  ascending  ramus 
in  tho  Stoucsfield  jaws  had  Leon  absent,  and  with  it  tho  ovidonco  of 
their  tnammiferouB  nature  afforded  by  tho  condyloid,  coronoid,  and 
angular  processes,  Professor  Owen  stated  that  he  conceived  tho  teeth 
alone  would  have  given  sufficient  proof,  especially  in  their  doublo  fangs, 
that  tho  fossils  do  belong  to  tho  highest  class  of  animals. 

In  reply  to  the  objections  founded  on  tho  double  fangs  of  the 
Basilosaurus,  Professor  Owen  said  that  the  characters  of  that  fossil 
not  having  been  fully  given,  it  is  doubtful  to  what  class  tho  animal 
belonged  ;  and  in  answer  to  the  opinion  that  certain  sharks  have  double 
fangs,  he  explained  that  tho  widely  bifurcate  basis  supporting  tho  tooth 
of  the  shark  is  no  part  of  tho  actual  tooth,  but  true  bone,  and  ossified 
parts  of  the  jaw  itself,  to  which  tho  tooth  is  auchyloscd  at  ono  part, 
and  the  ligaments  of  connection  attached  at  tho  other.  The  form, 
depth,  and  position  of  tho  sockets  of  tho  teeth  in  tho  Thylacothere 
are  precise  ly  similar  to  thoso  in  tho  small  Opossums.  Tho  colour  of 
tho  fossils,  Professor  Owen  said,  could  bo  no  objection  to  thoso 
acquainted  with  the  divorsity  in  this  respect,  which  obtains  in  the 
fossil  remains  of  Mammalia.  Lastly,  with  respect  to  tho  Thylacothcro, 
the  author  stated  that  tho  only  trace  of  compound  structuro  is  a  more 
vascular  groove  running  along  its  lower  margin,  and  that  a  similar 
structure  is  present  in  the  corresponding  part  of  tho  lower  jaw  of 
some  species  of  Opossum,  of  tho  Wombat,  of  the  Balccna  antarctica, 
and  of  the  Myrmecobius,  though  tho  groove  does  not  roach  so  far 
forward  in  this  animal ;  and  that  a  similar  groove  is  present  near 
tho  lower  margin,  but  on  tho  outer  sido  of  the  jaw,  in  the  Sorcx 
Indicus. 

Pkascolotherium,  Owen,  is  another  genus  of  fossil  Marsupiala. 
Description  of  the  half  jaw  of  the  Pkascolotherium. — This  fossil  is  a 
right  ramus  of  the  lower  jaw,  having  its  internal  or  mesial  surface 
exposed.  It  once  formed  the  chief  ornament  of  the  privato  collection 
of  Mr.  Broderip,  by  whom  it  has  since  been  liberally  presented  to  tho 
British  Museum.  It  was  described  and  figured  by  Mr.  Broderip 
(1828,  with  tho  provisional  name  of  Didelphys  Bucklandii)  in  the 
'  Zoological  Journal,'  and  its  distinction  from  the  Thylacotherium 
clearly  pointed  out.  The  condyle  of  the  jaw  is  entire,  standing  in  bold 
relief,  and  presents  the  same  form  and  degree  of  convexity  as  in  thegenera 
Didelpkys  and  Dasyurus.  In  its  being  on  a  level  with  the  molar  teeth, 
It  corresponds  with  the  marsupial  genera  Dasyurus  and  Tkylacinus, 
as  well  as  with  the  placental  Zoophaga.  The  general  form  and  pro- 
portions of  tho  coronoid  process  closely  resemble  those  in  zoophagous 
Marsupials  ;  but  in  the  depth  and  form  of  the  entering  notch,  between 
the  process  and  the  condyle,  it  corresponds  most  closely  with  the 
Thylacinus.  Judging  from  the  fractured  surface  of  the  inwardly 
reflected  angle,  that  part  had  an  extended  oblique  base,  similar  to 
the  iufiected  angle  of  the  Thylacinus.  In  the  Pkascolotherium,  the 
flattened  inferior  surface  of  the  jaw,  external  to  the  fractured  inflected 
angle,  inclines  outwards  at  an  obtuse  angle  with  the  plane  of  the 
ascending  ramus,  and  not  at  an  acute  angle,  as  in  the  Thylacinus  and 
Dasyurus ;  but  this  difference  is  not  one  which  approximates  the 
fossil  in  question  to  any  of  the  placental  Zoophaga;  on  the  contrary, 
it  is  in  the  marsupial  genus  Pkascolomys,  where  a  precisely  similar 
relation  of  the  inferior  flattened  base  to  the  elevated  plate  of  the 
ascending  ramus  of  the  jaw  is  manifested.  In  the  position  of  the 
dental  foramen  the  Phascolothere,  like  the  Thylacothere,  differs  from 
all  zoophagous  Marsupials  and  the  placental  Fera ;  but  in  the  Hypsi- 
2>rymnus  and  Pkascolomys,  marsupial  herbivora,  the  orifice  of  the  dental 
canal  is  situated,  as  in  the  Stonesfield  fossils,  very  near  the  vertical 
line  dropped  from  the  last  molar  teeth.  The  form  of  the  symphysis, 
in  the  Phascolothere,  cannot  be  truly  determined :  but  Professor  Owen 
stated  his  opinion  that  it  resembles  the  symphysis  of  the  Didelphys 
more  than  that  of  the  Dasyurus  or  Thylacinus. 

Professor  Owen  agrees  with  Mr.  Broderip  in  assigning  four  incisors 
to  each  ramus  of  the  lower  jaw  of  the  Phascolothere,  as  in  the  Didel- 
phys ;  but  in  their  scattered  arrangement  they  resemble  the  incisors 
of  the  Myrmecobius.  In  the  relative  extent  of  the  alveolar  ridge 
occupied  by  the  grinders,  and  in  the  proportions  of  the  grinders  to 
each  other,  especially  the  small  size  of  the  hindermost  molar,  the 
Phascolothere  resembles  the  Myrmecobius  more  than  it  does  the 
Opossum,  Dasyurus,  or  Tkylacinus  ;  but  in  the  form  of  the  crown  the 
molars  of  the  fossil  resemble  the  Tkylacinus  more  closely  than  any 
other  genus  of  Marsupials.  In  the  number  of  the  grinders  the  Phas- 
colothere resembles  the  Opossum  and  Tkylacinus,  having  four  true  and 
three  false  in  each  maxillary  ramus  ;  but  the  molares  veri  of  the  fossil 
differ  from  those  of  the  Opossum  and  Thylacothere  in  wanting  a  pointed 
tubercle  on  the  inner  side  of  the  middle  large  tubercle,  and  in  the 
same  transverse  line  with  it,  the  place  being  occupied  by  a  ridge  which 
extends  along  the  inner  side  of  the  base  of  the  crown  of  the  true 
molars,  and  projects  a  little  beyond  the  anterior  and  posterior  smaller 
cusps,  giving  the  quinquecuspid  appearance  to  the  crown  of  the  tooth. 
This  ridge,  which  in  Pkascolotkcrium  represents  the  inner  cusps  of  the 
true  molars  in  Didelphys  and  Thylacotherium,  is  wanting  in  Thylacinus, 
in  which  the  true  molars  are  more  simple  than  in  the  Phascolothere, 
though  hardly  less  distinguishable  from  the  false  molars.  In  the 
second  true  molar  of  the  Phascolothere  the  internal  ridge  is  also 
obsolete  at  the  base  of  the  middle  cusp,  and  this  tooth  presents  a  close 
resemblance  to  the  corresponding  tooth  in  the  Thylacinus ;  but  in  the 
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Thylacinus  tho  two  posterior  molars  increase  in  size,  whilo  in  the 
Phascolothoro  they  progressively  diminish,  as  in  tho  Myrmecobius.  Ah 
tho  outer  widen  of  tho  grinders  in  tho  jaw  of  tho  Phascolothere  aro 
imbedded  in  tho  matrix,  wo  cannot  bo  suro  that  there  is  not  a  smaller 
cuspidated  ridgo  sloping  down  towards  that  sido,  as  in  tho  crowns  of 
tho  toeth  of  tho  Myrmecobius.  But  assuming  that  all  tho  cusps  of  tho 
teeth  of  tho  Pliascolothnro  aro  exhibited  in  tho  fossil,  utill  tho  crowns 
of  theso  teeth  resemblo  thoso  of  tho  Thylacinus  more  than  they  do 
thoso  of  any  placental  Inscclivora  or  Phoca,  if  even  tho  form  of  tho 
jaw  permitted  a  comparison  of  it  with  that  of  any  of  the  Seal  tribe. 
Connecting  then  tho  closo  resemblance  which  tho  molar  teeth  of  tho 
Pkascolotkcrium  boar  to  thoso  of  tho  Thylacinus  with  tho  similarities 
of  the  ascending  ramus  of  the  jaw,  Professor  Owen  is  of  opinion  that 
the  Stonesfield  fossil  was  nearly  allied  to  Tlnjlacinus,  and  that  its 
position  in  the  marsupial  series  is  between  Thylaciiou  and  Ihdtlphyt. 
With  respect  to  tho  supposed  compound  structure  of  tho  jaw  of  tho 
Pkascolotherium,  Professor  Owen  is  of  opinion  that  of  the  two  linear 
impressions  which  have  boon  mistaken  for  harmonise,  or  toothless 
sutures,  ono,  a  faint  shallow  linear  impression  continued  from  between 
the  ante-penultimato  and  penultimate  molars  obliquely  downwards 
and  backwards  to  tho  foramen  of  the  dental  artery,  is  duo  to  tho 
pressure  of  a  small  artery,  and  he  stated  that  he  possessed  the  jaw  of 
a  Didelphys  Virginiana  which  exhibits  a  similar  groove  in  the  samo 
place.  Moreover  this  groove  in  the  Phascolothere  does  not  occupy  tho 
same  relative  position  as  any  of  tho  contiguous  margins  of  the  oper- 
cular and  dentary  pieces  of  tho  reptile's  jaw.  The  other  impression 
in  the  jaw  of  the  Pkascolotherium  is  a  deep  groove  continued  from  the 
anterior  extremity  of  the  fractured  base  of  the  inflected  angle  obliquely 
downwards  to  the  broken  surface  of  tho  anterior  part  of  the  jaw. 
Whether  this  line  be  due  to  a  vascular  impression  or  an  accidental 
fracture  is  doubtful ;  but  as  tho  lower  jaw  of  tho  Wombat  presents  an 
impression  in  the  precisely  corresponding  situation,  and  which  is 
undoubtedly  due  to  the  presence  of  an  artery,  Professor  Owen  conceives 
that  this  impression  is  also  natural  in  the  Phascolothere,  but  equally 
unconnected  with  a  compound  structure  of  the  jaw ;  for  there  is  not 
any  suture  in  the  compound  jaw  of  .1  reptile  which  occupies  a  corres- 
ponding situation. 

The  most  numerous,  the  most  characteristic,  and  the  best-marked 
sutures  in  tho  compound  jaws  of  a  reptile  aro  those  which  define  tho 
limits  of  the  coronoid,  articular,  angular,  and  surangular  pieces,  and 
which  are  chiefly  conspicuous  on  the  inner  side  of  the  posterior  part 
of  the  jaw.  tfow  the  corresponding  surface  of  the  jaw  of  the  Phas- 
colothere is  entire;  yet  the  smallest  trace  of  sutures,  or  of  any 
indication  that  the  coronoid  or  articular  processes  were  distinct  pieces, 
cannot  be  detected  ;  these  processes  are  clearly  and  indisputably  con- 
tinuous, and  confluent  with  the  rest  of  the  ramus  of  the  jaw.  So 
that  where  sutures  ought  to  be  visible,  if  the  jaw  of  the  Phascolothere 
were  composite,  there  are  none ;  and  the  hypothetical  sutures  that 
are  apparent  do  not  agree  in  position  with  any  of  the  real  sutures  of 
an  oviparous  compound  jaw. 

Lastly,  with  reference  to  the  philosophy  of  pronouncing  judgment 
on  the  Saurian  nature  of  the  Stonesfield  fossils  from  the  appearance 
of  sutures,  Professor  Owen  offered  one  remark,  the  justness  of  which, 
he  said,  would  be  obvious  alike  to  those  who  were  and  to  those  who 
were  not  conversant  with  comparative  anatomy.  The  accumulative 
evidence  of  the  true  nature  of  the  Stonesfield  fossils,  afforded  by  the 
shape  of  the  condyle,  coronoid  process,  angle  of  the  jaw,  different 
kinds  of  teeth,  shape  of  their  crowns,  double  fangs,  implantation  in 
sockets — the  appearance,  he  repeated,  presented  by  these  important 
particulars  cannot  be  due  to  accident ;  while  those  which  favour  the 
evidence  of  the  compound  structure  of  the  jaw  may  arise  from 
accidental  circumstances.    ('  GeoL  Proc.,'  1838-39,  vol.  hi) 


Jaw  of  Plmscolotherium  Buchlandii.    Upper  figure  magnified. 


A  paper  was  afterwards  read,  entitled  1  Observations  on  the  Struc- 
ture and  Relations  of  the  presumed  Marsupial  Remains  from  the 
Stonesfield  Oolite,  by  William  Ogilby,  Esq.,  F.G.S.' 

These  observations  were  intended  by  the  author  to  embody  only 
the  most  prominent  characters  of  the  fossils,  and  those  essential  points 
of  structure  in  which  they  are  necessarily  related  to  the  class  of 
mammifers  or  of  reptiles  respectively.    For  the  sake  of  putting  tha 
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several  point?  clearly  nsd  impartially,  he  arranged  his  observations 
under  the  two  following  heads  :  — 

L  The  relations  of  agreement  which  subsist  between  the  fossils  in 
question  and  the  corresponding  bones  of  recent  Marsupials  and 
Insectivom. 

2.  The  characters  in  which  the  fossils  differ  from  those  families. 
Mr.  Ogiiby  confined  his  remarks  to  Marsupiata  and  Insectivora, 
because  it  is  to  those  families  only  of  Mamtnifers  that  the  fossils  have 
been  considered  by  anatomists  to  belong ;  and  to  the  interior  surface 
of  the  jaw,  as  the  exterior  is  not  exhibited  in  any  of  the  fossil 
specimens. 

1.  In  the  general  outline  of  the  jaws,  more  especially  in  that  of  the 
Bidclphys  (Phascolothcrium)  Bucklandii,  the  author  stated  that  there 
is  a  very  close  resemblanoe  to  the  jaw  in  recent  Insectivora  and 
Insectivorous  Marsupials ;  but  he  observed  that  with  respect  to  the 
uniform  curvature  along  the  inferior  margin,  Cuvier  has  adduced  the 
same  structure  as  distinctive  of  the  Monitors,  Iguanas,  and  other 
true  Saurian  Reptiles ;  so  that  whatever  support  these  modifications 
of  structure  may  give  to  the  question  respecting  the  marsupial  nature 
of  the  Stonesfield  fossils,  as  compared  with  other  groups  of  Mammals, 
they  do  not  affect  the  previous  question  of  their  mammiferous  nature, 
as  compared  with  reptiles  and  fishes.  The  fossil  jaws,  Mr.  Ogiiby 
said,  agree  with  those  of  Mammals,  and  differ  from  those  of  all 
recent  reptiles,  in  not  being  prolonged  backwards  behind  the  articulat- 
ing condyle ;  a  character,  in  conjunction  with  the  former  relation, 
which  would  be,  in  this  author's  opinion,  well-nigh  incontrovertible, 
if  it  were  absolutely  exclusive ;  but  the  extinct  Saurians,  the  Plero- 
dactyles,  Ichthyosauri,  and  '  Plcsiosauri,  cotemporaries  of  the  Stones- 
field  fossils,  differ  from  their  recent  congeners  in  this  respect,  and 
agree  with  Mammals.  Mr.  Ogiiby  is  of  opinion  that  the  condyle  is 
round  both  in  Didelphys  'Prcvostii  and  B.  Bucklandii,  and  is  there- 
fore a  very  strong  point  in  favour  of  the  mammiferous  nature  of  the 
jaws.  The  angular  process,  he  Said,  is  distinct  in  one  specimen  of  D. 
Prcvostii,  and,  though  broken  off  in  the  other,  has  left  a  well-defined 
impression  ;  but  that  it  agrees  in  position  with  the  Insectivora,  and 
not  the  Marsupiata,  being  situated  in  the  plane  passing  through  the 
coronoid  process  and  the  ramus  of  the  jaw.  In  D.  Bucklandii,  he 
conceived,  the  process  is  entirely  wanting;  but  that  there  is  a  slight 
longitudinal  ridge  'partially  broken,  which  might  be  mistaken  for  it, 
though  placed  at  a  considerable  distance  up  the  jaw,  or  nearly  on  a 
level  with  the  condyle,  and  not  at  the  inferior  angular  rim  of  the  jaw. 
He  is  therefore  of  opinion  that  I).  Bucklandii,  cannot  be  properly 
associated  either  with  the  Marsupial  or  Insectivorous  Mammals.  The 
composition  of  the  teeth,  he  conceives,  cannot  be  advanced  success- 
fully against  the  mammiferous  nature  of  the  fossils,  because  animal 
matter  preponderates  over  mineral  in  the  teeth  of  the  great  majority 
of  the  Insectivorous  Cheiroptera,  as  well  as  in  those  of  the  Myrme- 
cobius  aud  other  small  Marsupials.  In  the  jaw  of  D.  Prcvostii,  Mr. 
Ogiiby  cannot  perceive  any  appearance  of  a  dentary  canal,  the  fangs 
of  the  teeth,  in  his  opinion,  almost  reaching  the  inferior  margin  of 
the  jaw,  and  being  implanted  completely  in  the  bone ;  but  in  D. 
Bucklandii  he  has  observed,  towards  the  anterior  extremity  of  the 
jaw,  a  hollow  space  filled  with  foreign  matter,  and  very  like  a  dentary 
canal.  The  double  fangs  of  the  teeth  of  D.  Prcvostii,  and  probably 
of  D.  Bucklandii,  he  said,  are  strong  points  of  agreement  between 
the  fossils  and  mammifers  in  general ;  but  that  double  roots  necessarily 
indicate,  not  the  mammiferous  nature  of  the  animal,  but  the  compound 
form  of  the  crowns  of  the  teeth. 

2.  With  respect  to  the  most  prominent  characters  by  which  the 
Stonesfield  fossils  are  distinguished  from  recent  Mammals  of  the 
Insectivorous  and  Marsupial  families,  Mr.  Ogiiby  mentioned,  first,  the 
position  of  the  condyle,  which  is  placed  in  the  fossil  jaws  in  a  line 
rather  below  the  level  of  the  crowns  of  the  teeth  ;  and  he  stated  that 
the  condyle  not  being  elevated  above  the  line  in  the  Basyurus  Ursinus 
and  Thylacinus  Harrisii,  is  not  a  valid  argument,  because  those  Mar- 
supials are  carnivorous.  The  second  point  urged  by  the  author  against 
the  opinion  that  the  fossils  belonged  to  the  Insectivorous  or  Marsupial 
Mammifers,  is  in  the  nature  and  arrangement  of  the  teeth.  The 
number  of  the  molars,  he  conceives,  is  a  secondary  consideration  ;  but 
he  is  convinced  that  they  cannot  be  separated  in  the  fossil  jaws  into 
true  and  false,  as  in  Mammalia ;  the  great  length  of  the  fangs,  equal 
to  at  least  three  times  the  depth  of  the  crowns,  he  conceives,  is  a  strong 
objection  to  the  fossils  being  placed  in  that  class,  as  it  is  a  character 
altogether  peculiar  and  unexampled  among  Mammals  ;  the  form  of  the 
teeth  also,  he  stated,  cannot  be  justly  compared  to  that  of  any  known 
species  of  Marsupial  or  Insectivorous  Mammifer,  being,  in  the  author's 
opinion,  simply  tricuspid,  and  without  any  appearance  of  interior  lobes. 
As  to  the  canines  and  incisors,  Mr.  Ogiiby  said  that  the  tooth  in 
Basyurus  Bucklandii,  which  has  been  called  a  canine,  is  not  larger  than 
some  of  the  presumed  incisors,  and  that  all  of  them  are  so  widely  sepa- 
rated as  to  occupy  full  five-twelfths  of  the  entire  dental  line ;  whilst 
in  the  Basyurus  viverrinus  and  other  species  of  Insectivorous  Marsu- 
pials they  occupy  one-fifth  part  of  the  same  space.  Their  being 
arranged  longitudinally  in  the  same  line  with  the  molars,  he  conceives, 
is  another  objection  ;  because,  among  all  Mammals,  the  incisors  occupy 
the  front  of  the  jaw,  and  stand  at  right  angles  to  the  line  of  the  molars. 
With  respect  to  the  supposed  compound  structure  of  the  jaw,  Mr. 


Ogiiby  offered  no  formal  opinion,  but  contented  himself  with  simply 
stating  the  appearances  :  he  nevertheless  objected  to  the  grooves 
being  considered  the  impression  of  bloodvessels,  though  he  admitted 
that  the  form  of  the  jaws  is  altogether  different  from  that  of  any 
known  reptile  or  fish. 

From  a  due  consideration  of  the  whole  of  the  evidence,  Mr.  Ogiiby 
stated,  in  conclusion,  that  the  fossils  present  so  many  important  and 
distinctive  characters  in  common  with  Mammals  on  the  one  hand  and 
cold-blooded  auimals  on  the  other,  that  he  does  not  think  naturalists 
are  justified  at  present  in  pronouncing  definitively  to  which  class  the 
fossils  really  belong.    ('  Geol.  Proc.,'  1838-39,  vol.  iii.) 

On  the  9th  of  January,  1839,  Professor  Owen  proved,  in  a  paper  read  to 
the  Geological  Society,  that  the  so-called  Basilosaurus  of  Dr.  Harlan, 
upon  which  M.  De  Blainville  and  the  other  objectors,  thinking  it  to  be 
a  fossil  reptile  with  double-fanged  teeth,  had  relied  so  strongly  as  an 
argument  for  the  non-mammiferous  nature  of  the  Stonesfield  jaws,  is 
no  Saurian  at  all,  but  a  mammiferous  animal  forming  a  most  interest- 
ing link  between  the  carnivorous  and  herbivorous  Cetacea  ;  and  in 
compliance  with  the  suggestion  of  Dr.  Harlan,  who,  having  compared 
with  Professor  Owen  the  microscopic  structure  of  the  teeth  of  the 
Basilosaurus  with  those  of  the  Bugong  and  other  auimals,  admitted  the 
correctness  of  the  inference  of  its  mammiferous  nature,  Professor  Owen 
proposed  to  substitute  for  the  name  of  Basilosaurus  that  of  Zeuglodon. 
[Cetacea.] 

Among  the  fossil  remains  collected  by  Sir  Thomas  Livingstone 
Mitchell  in  the  Caves  of  Wellington  Valley,  Australia,  and  which  are 
now  deposited  in  the  museum  of  the  Geological  Society  of  London, 
Professor  Owen  describes  the  following  genera  and  species  :  — 

Macropus. — M.Atlas,  at  least  one-third  larger  than  the  M.  major, 
the  largest  known  existing  species  of  Kangaroo,  approaching  in  the 
great  size  of  its  permanent  spurious  molar  to  Hypsiprymnus. 

M.  Titan,  as  large  as  the  preceding,  but  differing  chiefly  in  the 
smaller  size  of  the  permanent  spurious  molar,  which  in  this  respect 
more  nearly  corresponds  with  the  existing  M.  major. 

Hypsiprymnus. — An  undetermined  species,  rather  larger  than  any 
of  the  three  species  with  whose  crania  Professor  Owen  has  had  the 
opportunity  of  comparing  them.  There  is  no  evidence,  according  to 
him,  that  it  agrees  with  any  existing  species. 

Phalangista. — A  species  differing  from  P.  vulpina  in  having  the 
spurious  molar  of  relatively  smaller  size,  and  the  second  molar  nar- 
rower; the  symphysis  of  the  lower  jaw  is  also  one  line  deeper  in  the 
fossil.  Professor  Owen  states  that  there  is  no  proof  that  it  corresponds 
with  any  existing  species  ;  but,  he  adds,  that  a  comparison  of  the  fossils 
with  the  bones  of  these  species  (which  are  much  wanted  in  our  osteo- 
logical  collections)  is  obviously  necessary  to  establish  the  important 
fact  of  the  specific  difference  or  otherwise  of  the  extinct  Phalanger. 

Phascolomys. — P.  Mitchellii,  a  little  larger  probably  than  the  existing 
Wombat. 

Biprotodon  (Owen).  —  Professor  Owen  applies  this  name  to  the 
genus  of  Mammalia  represented  by  the  anterior  extremity  of  the 
right  ramus  of  the  lower  jaw,  with  a  single  large  procumbent 
incisor,  of  which  we  give  a  reduced  figure  below  (a,  b).  It  had  been 
formerly  conjectured  to  belong  to  the  Dugong,  but  the  incisor  resem- 
bles the  corresponding  tooth  of  the  Wombat  in  its  enamelled  structure 
and  position  (b),  and  the  section  of  the  Wombat's  teeth.  It  differs 
however  in  the  quadrilateral  figure  of  its  transverse  section,  in  which  it 
corresponds  with  the  inferior  iucisor3  of  the  Hippopotamus. 


Anterior  extremity  of  the  right  ramus,  lower  jaw  of  Biprotodon.  Owen. 
a,  profile. 


Basyurus. — B.  laniarius,  closely  resembling  Basyurus  Ursinus,  but 
differing  from  it  in  being  one-third  larger,  and  in  having  the  canines 
or  laniaries  of  proportionately  larger  size.  Another  specimen  leads 
Professor  Owen  to  doubt  whether  it  is  the  lower  jaw  of  the  Basyurus 
laniarius,  or  of  some  extinct  Marsupial  Carnivore  of  an  allied  but 
distinct  species. 

The  general  result  of  the  examination  of  the?remains  found  in  the 


725  MARSUPIOCRINITES. 


Wellington  Vnlley  bonc-caves  arc — 1st,  that  tlio  fossils  nro  not  rofcr- 
riblo  to  any  known  extra-Australian  gcmiHof  MarnmalH  ;  2nd,  that  tho 
fossils  nro  not  refcrrible,  from  tho  present  evidence,  to  any  existing 
specie*  of  Australian  Mammal ;  3rd,  that  tho  greater  number  certainly 
belong  to  species  either  extinct  or  not  yet  discovered  living  in  Aus- 
tralia; 4th,  that  tho  extinct  species  of  Macropus,  JJasyurus,  and  Ph<U- 
colomys,  especially  Macropus  Alias  and  M.  Titan,  are  larger  than  tho 
largest  known  existing  species  ;  5th,  that  the  remains  of  tho  saltatory 
animals,  as  the  Marrupi  ami  llypsiprymni,  arc  all  i if  young  individual.*, 
whilo  those  of  the  Burrowing  Wombat,  tho  Climbing  Phalanger,  and 
tho  Ambulatory  Dasyure,  nro  the  remains  of  adults.  (Owen,  in 
Mitchell's  '  Three  Expeditions  into  tho  Interior  of  Eastern  Australia,' 
&c.) 

Dr.  Buckland  observes,  that  tho  discovery  of  tho  Marsupiata,  both 
in  the  secondary  and  tertiary  formations,  shows  that  this  order,  so  far 
from  being  of  moro  recent  introduction  tbau  other  orders  of  Mam- 
malia, is  in  reality  the  first  and  most  nncient  condition  under  which 
animals  of  this  class  appeared  upon  our  planet;  that,  as  far  as  we 
know,  it  was  their  only  form  during  the  secondary  period  ;  that  it  was 
co-existent  with  many  other  orders  in  tho  early  parts  of  the  tertiary 
period ;  and  that  its  geographical  distribution  in  the  present  creation 
is  limited  to  North  and  South  America,  and  to  Australia,  with  the 
adjacent  islands.    ('  Bridgewater  Treatise.') 

The  lower  jaw  of  the  Phascolotherium  presented  to  tho  British 
Museum  by  Mr.  Broderip  will  be  found  iu  the  wall-case  G  of  that 
Institution  with  the  remains  of  Cavern  Bears. 

(Waterhouse,  A  Natural  History  of  Mammalia,  vol.  i. ;  Dr.  J.  E. 
Gray,  British  Museum  Catalogue ;  Owen,  British  Fossil  Mammals ; 
Proceedings  of  Geological  and  Zoological  Societies ;  Buckland,  Bridge- 
natir  Treatise.) 

MARSUl'IOCRINI'TES,  a  genus  of  Crinoidca,  proposed  by  Pro- 
fessor Phillips  for  some  remarkable  fossils  noticed  by  Sir  Roderick 
Murcbison  in  the  strata  of  tho  Silurian  system.  ('  The  Silurian 
System,'  pi.  18,  fig.  3.)  Tho  arms  are  formed  of  two  rows  of  calcareous 
plates. 

MARSUPITES,  a  fossil  genus  of  Echinodermata,  established  by 
Miller  iu  his  work  on  the  Crinoidca.  In  many  respects  it  resembles 
the  Crinoidea,  but  has  no  stem.  [Encbinites.]  It  belongs  to  the 
Chalk. 

MAUSUPIUM  (Koninck),  synonymous  with  Marsupites. 
MAUTAGON.  TLilium.] 

MARTEN,  or  "MARTIN,  the  name  of  a  Carnivorous  Quadruped 
(Mustda  Maries,  Liuu.),  of  the  Weasel  family.  [Mdstelid-b.] 
MARTES.  [Musteud/E.] 

MARTIN,  the  name  for  some  of  the  Swallow  Tribe,  as  the  House 
Martin  {Uirundo  urbica,  Linn.),  the  Bank  or  Sand  Martin  (Ilirundo 
riparia),  and  the  Black  Martin  or  Swift.  [HiuuNDiNiDiE ;  Swal- 
low Tribe.] 

MARTTNSITE,  a  Mineral  composed  of  91  per  cent,  of  chloride  of 
sodium  and  9  per  cent,  of  sulphate  of  maguesia.  It  comes  from  the 
salines  of  Stassfurth.    (Dana,  Mineralogy.) 

MARTITE,  the  octahedral  variety  of  hxmatite. 

MASARIS  (Fabricius),  a  genus  of  Hymenopterous  Insects,  the  type 
of  the  tribe  Masaridw,  the  first  of  the  third  family  of  the  aculeated 
Hymcnoptera — the  Diploptcra.  [Vespid.e.] 

MASCAGNIN,  a  Mineral,  a  native  Sulphate  of  Ammonia.  It  occurs 
stalactitic,  pulverulent,  or  efflorescent.  Colour  yellow  or  grayish. 
Taste  acrid,  bitter.  Translucent,  opaque.  Found  in  the  fissures  of 
the  earth,  aud  among  the  lavas  of  ^Etna  aud  Vesuvius,  in  the  Solfatara, 
and  near  Sienna  in  Tuscany. 

The  following  analysis  is  by  Gmeliu  : — 

Sulphuric  Acid  53  29 

Ammonia  22'80 

Water    23  91 

 100 

MASSA'RIUM,  a  provisional  generic  name  of  M.  De  Blainville  for 
Alcyonium  Massa  of  Miiller. 
MASSICOT.  [Lead.] 

MASTERWORT,  the  old  name  of  an  Umbelliferous  Plant  with 
fleshy  tuberous  roots,  growing  in  moist  meadows  and  woods  in  the 
north  of  Europe  and  in  Newfoundland.  It  has  a  stem  from  1  to  2 
feet  high,  broad  twice-ternate  leaves,  flat  large  iimbels  of  white  or  pink 
flowers,  and  thin  orbicular  straw-coloured  fruit.  Botanists  calls  this 
plant  Impiratoria  Ostruthium  ;  it  has  acrid,  bitter,  somewhat  aromatic 
roots,  and  formerly  had  a  great  reputation  as  a  remedy  for  toothache, 
and  as  a  cure  for  agues,  whence  no  doubt  its  names  have  been  derived. 
It  retains  a  place  in  continental  medical  practice,  but  it  is  disused  in 
England.  [Imperatoria.] 

MASTICH.  [Pistacia.] 

MASTIFF,  the  name  of  a  variety  of  dog  of  a  very  old  English 
breed,  now  seldom  seen  in  its  original  state  of  purity.  Manwood  states 
that  the  word  is  derived  from  '  mase  thefese,'  because  it  is  supposed 
to  terrify  thieves  by  its  voice,  which,  when  the  animal  is  excited,  is 
fearfully  deep  and  loud.  This  is  the  Dogue  de  Forte  Race  of  Buffon 
and  the  French,  the  Mastivus  of  Ray,  the  Canis  3Iolossus  of  Liunwus, 
and  the  Villaticus  or  Calcnarius  of  Dr.  Caius. 

A  true-bred  Mastiff  is  of  considerable  size,  and  very  stoutly  built. 


MASTODON.  720 


Tho  head  is  well  developed  ami  largo,  tho  lips  deep  and  pendulous 
on  each  sido  of  tho  mouth,  and  tho  whole  n  ipect  noble. 

It  appears  from  Claud  ion  and  Gratius  that  tin  British  doga,  mastiff* 
probably,  wero  highly  prized  at  Roino;  and  Carnden  notices  the  em- 
ployment of  a  special  officer,  Procurator  Cynegii,  appointed  in  Britain 
for  superintending  the  breed  of  these  dogs  and  their  transmission  to 
that  city,  where  they  appeared  iu  tho  combats  of  animals  at  the 
amphitheatre,  and  sometimes  upon  occasions  oven  more  cruel,  for 
there  can  bo  little  doubt  that  they  wero  set  to  worry  those  unhappy 
Christians  whom  the  tyrants  of  tho  timo  ordered  to  be  sewed  up  in 
tho  skins  of  beasts  and  then  exposed  to  the  attacks  of  those  powerful 
and  savage  dogs.  Pennant  quotes  Strabo  for  tho  fact  that  tho  Oauls 
trained  British  Mastills  for  war,  and  used  them  in  their  battles. 
According  to  Dr.  Cains,  three  wero  a  match  for  a  bear  and  four  for  a 
lion  ;  but  Stow  mentions  a  lion-fight  with  three  of  these  dogs,  in 
which,  though  two  were  disabled,  and  afterwards  died,  the  lion  was 
so  much  harassed  that  ho  retreated,  and  refused  to  resume  tho 
battle. 

The  Mastiff  is  capable  of  great  attachment,  and  when  kept  as  a 
guard  is  of  unfailing  vigilance,  giving  the  alarm  by  its  powerful  bark, 
and  never  ceasing  till  it  has  roused  tho  family  or  secured  the  intruder. 
It  is  now  comparatively  little  used  as  a  watch  dog,  especially  in  great 
towns,  where  an  active  police  has  almost  entirely  superseded  it. 


Mastiff  {Canis  Molossus), 


MASTIGUS  (Hoff.),  a  genus  of  Insects  belonging  to  the  fourth  family 
(Clavicornes)  of  the  Pentamera. 

MA'STODON,  the  name  of  an  extinct  genus  of  gigantic  Pachyder- 
matous Proboscidian  Mammals  {Mastothcrium,  Fischer),  whose  remains 
are  found  abundantly  iu  the  third  and  fourth,  or  Pliocene,  divisions  of 
the  tertiary  fresh-water  deposits,  and  also,  but  less  frequently,  in  the 
deposits  of  the  second,  or  Miocene,  period. 

In  the  greater  portion  of  their  organisation  the  Mastodons  must 
have  closely  resembled  the  elephants.  [ELErriAXTiD^E.]  The  tusks, 
the  proboscis,  the  general  conformation  of  the  body  and  the  limbs  were 
very  similar ;  and  the  principal  distinction  between  the  two  genera 
was  formed  by  the  molar  teeth.  These  indeed  were  gradually  pushed 
forward  from  behind  as  they  are  in  the  Elephant,  and  displayed  the 
same  relative  increase  in  proportion  as  the  animal  was  advanced  in 
life ;  but,  unlike  those  of  the  Elephant,  their  crowns  exhibited  ou 
cutting  the  gum  large  conical  points  of  a  mammiform  structure,  whence 
the  animal  derives  its  name.  As  these  conical  punts  were  worn  down 
by  mastication,  tho  tooth  presented  discs  more  or  less  large,  according 
to  the  degree  of  attrition  which  it  had  undergone.  The  following 
cuts,  which  are  very  much  reduced  in  size,  as  will  be  understood  from 
what  we  have  already  stated,  will  explain  this  difference  in  the  tooth 
more  clearly  than  words.  Before  the  tooth  has  suffered  from  detritus 
it  presents  the  following  appearance : — 


Molar  Tooth  of  Mastodon,  not  worn. 


And  after  exposure  to  a  comparatively  small  degree  cf  detrition  it 
has  the  aspect  represented  in  the  following  cut ; — 
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Molar  Tooth  of  Mastodon,  slightly  'worn. 

But  when  from  longer  use  the  conical  teat-like  points  arc  more  deeply 
worn  down,  the  following  appearance  ia  presented  : — 


Molar  Teeth  and  Palate  of  Mastodon. 

And  the  mode  in  which  those  of  the  lower  jaw  are  arranged  will  be 
perceived  from  the  figures  given  below. 


Tortions  of  Lower  Jaw  of  Mastodon. 

The  general  contour  of  the  lower  jaw  as  viewed  from  above  may 
be  collected  from  the  following  figure. 


In  his  '  British  Fossil  Mammals '  Professor  Owen  makes  the  follow- 
ing prefatory  remarks  to  his  description  of  these  teeth  : — 

"  Naturalists  are  most  familiar  with  that  gigantic  type  of  quadrupeds 
called,  from  the  peculiar  prehensile  development  of  the  nose  and 
upper  lip  1  proboscidian,'  as  it  is  manifested  by  the  existing  species  of 
Elephants,  which  have  been  at  different  times  introduced  into  Europe 
from  the  tropical  regions  of  Asia  and  Africa ;  and  we  have  seen  in  the 
preceding  section  that  an  extinct  species  of  this  genus  once  ranged 
over  the  whole  of  the  temperate  and  part  of  the  arctic  zones  of  the 
northern  hemisphere  of  the  globe,  and  has  left  abundant  evidence  of 
its  former  existence  in  our  island.  In  like  manner  we  learn  from  the 
study  of  fossil  remains  that  other  quadrupeds  as  gigantic  as  Elephants, 
armed  with  two  as  enormous  tusks  projecting  from  the  upper  jaw, 
and  provided  with  a  proboscis,  once  trod  the  earth ;  the  presence  of  the 
latter  flexible  organ  being  inferred  not  only  by  its  necessary  co-exist- 
ence with  long  tusks,  which  must  have  prevented  the  mouth  reaching 
the  ground,  but  also  by  the  configuration  of  the  skull,  by  the  holes 
which  gave  passage  to  large  nerves,  and  by  depressions  for  the  attach- 
ment of  particular  muscles  analogous  to  those  which  relate  exclusively 
to  the  organisation  of  the  trunk  of  the  Elephant.  Like  the  Elephant 
also,  these  other  huge  proboscidian  quadrupeds  were  destitute  of 
canine  teeth,  and  provided  with  a  small  number  of  large  and  complex 
molar  teeth  successively  developed  from  before  backwards  in  the  jaws, 
with  a  progressive  increase  of  size  and  complexity  from  the  first  to  the 
last.  The  broad  crowns  of  the  molar  teeth  are  also  cleft  by  transverse 
fissures ;  but  these  clefts  were  fewer  in  number,  of  less  depth,  and 
greater  width  than  the  Elephants ;  the  transverse  ridges  were  more  or 
less  deeply  bisected,  and  the  divisions  more  or  less  produced  in  the  form 
of  udder-shaped  cones,  whence  the  name  Mastodon  assigned  by  Cuvier 
to  the  great  proboscidian  quadrupeds  of  this  kind.  A  more  important 
difference  presents  itself  when  the  teeth  of  the  typical  species  of 
Mastodon  are  compared  with  those  of  the  Elephant  in  reference  to 
their  structure.  The  dentine,  or  principal  substance  of  the  crown  of 
the  tooth,  is  covered  by  a  very  thick  coat  of  dense  and  brittle  enamel ; 
a  thin  coat  of  cement  is  continued  from  the  fangs  upon  the  crown  of 
the  tooth,  but  this  third  substance  does  not  fill  up  the  interspaces  of 
the  divisions  of  the  crown,  as  in  the  Elephant.  Such  at  least  is  the 
character  of  the  molar  teeth  of  the  first  discovered  species  of  Mastodon, 
which  Cuvier  has  termed  Mastodon  giganteus,  and  M.  angustidens. 
Fossil  remains  of  proboscidians  have  subsequently  been  discovered 
principally  in  the  tertiary  deposits  of  Asia,  in  which  the  number  and 
depth  of  the  clefts  of  the  crown  of  the  molar  teeth,  and  the  thickness 
of  the  intervening  cement,  are  so  much  increased  as  to  establish 
transitional  characters  between  the  lamello-tuberculate  teeth  of  the 
Elephant  and  the  mammillated  molars  of  the  typical  Mastodon, 
showing  that  the  characters  deducible  from  the  molar  teeth  are  rather 
the  distinguishing  marks  of  species  than  of  genera  in  the  gigantie 
proboscidian  family  of  mammalian  quadrupeds. 

"  Two  dental  characters  however  exist,  though  hitherto  I  believe 
unnoticed  as  such,  which  distinguish  in  a  well  marked  and  unequivocal 
manner  the  genus  Mastodon  from  the  genus  Elephas.  The  first  is  the 
presence  of  two  tusks  in  the  lower  jaw  of  both  sexes  of  the  Mastodon, 
one  or  both  of  which  are  retained  in  the  male,  and  acquire  a  suffi- 
ciently conspicuous  size,  though  small  in  proportion  to  the  upper 
tusks ;  while  both  are  early  shed  in  the  female.  The  second  character 
is  equally  decisive;  it  is  the  displacement  of  the  first  and  second  molars 
in  the  vertical  direction,  by  a  tooth  of  a  simpler  form  than  the  second, 
developed  above  the  deciduous  teeth  in  the  upper  jaw,  and  below  them 
in  the  under  jaw.  These  two  dental  characters,  which  are  of  greater 
importance  than  many  accepted  by  modern  zoologists  as  sufficient 
demarcations  of  existing  generic  groups  of  Mammalia,  have  been 
recognised  in  the  species  called  Mastodon  giganteus,  most  common  in 
North  America,  and  in  the  Mastodon  angustidens,  which  is  the  prevailing 
species  of  Europe. 

"  To  the  last  named  species  I  refer  the  comparatively  few  remains 
of  the  Mastodon  that  have  been  discovered  in  England,  and  hitherto 
exclusively  in  these  deposits,  consisting  of  sand,  shingle,  loam,  and 
laminated  clay,  containing  an  intermixture  of  the  shells  of  terrestrial, 
fresh- water,  and  marine  Mollusca,  which  extend  along  the  coast  of 
Suffolk  and  Norfolk,  and  have  been  so  admirably  described  by  Mr.  Lyell 
under  the  name  of  the  Fluvio-Marine  Crag,  and  referred  to  the  Older 
Pliocene  division  of  his  tertiary  system." 
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Tho  remains  of  tho  Great  Mastodon  (Matlodon  giganteut,  Ciivicr), 
appear  to  Lave  been  tho  first  that  attracted  attention.  These  occurred 
iu  considerable  abundance  in  North  America,  They  gave  rise  to 
much  speculation  and  much  erroneous  < i [ . i 1 1  i < » 1 1  at  lir.it;  f..r  tlioir.di 
the  form  and  size  of  tho  molar  teeth  forbade  tho  inference  that  they 
could  havo  belonged  to  any  of  the  largo  existing  animals,  tho  formidable 
appearance  of  tho  pointed  conical  tuberosities  of  tho  crowns  led  to 
conclusions  directly  tho  reverse  of  truth,  as  we  shall  presently  see. 
Dftubenton,  indeed,  at  first  thought  that  some  of  these  teeth  belonged 
to  the  Hippopotamus,  but  ho  soon  perceived  that  thoy  must  havo 
formed  part  of  an  animal  which  had  no  recent  aualoguo,  and  Buffon 
announced  that  tho  whole  evidence  afforded  by  tho  remains  led  to  tho 
belief  that  this  ancient  species,  which  ought  to  bo  regarded  as  the 
first  and  the  largest  of  terrestrial  animals,  existed  only  in  the  first 
ages  of  the  world  (n'a  subsists  quo  dans  los  premiers  tomps),  and 
never  had  come  down  to  our  time.  This  opinion  of  Bulfon  did  not 
extend  beyond  tho  larger  molar  teeth,  and  ho  still  regarded  tho 
middling-sized  and  worn  teeth  as  those  of  tho  Hippopotamus;  he 
also  followed  Daubenton  iu  considering  the  femur  found  with  the 
teeth  as  that  of  an  elephant,  though  Dr.  (William)  Hunter  had  pointed 
out  the  differences  between  it  and  tho  same  bone  in  tho  elephant,  as 
well  as  tho  distinctions  existing  in  the  teeth  and  lower  jaw.  ('  Phil. 
Trans.,'  vol.  lviii.).  But  whilo  William  Hunter  did  this  good  servico, 
he  introduced  no  small  confusion  and  error.  lie  had  heard  of  the 
Siberian  Mammoth,  and  not  having  seen  the  bones  of  that  animal,  ho 
immediately  concluded  that  it  was  identical  with  the  North  American 
fossil,  and  gave  the 
name  to  the  latter,  a 
nomenclature  which 
was  for  some  timo 
adhered  to  both  by 
the  Anglo-Americans 
and  the  English. 
The  skeleton  of  the 
Great  Mastodon  was 
exhibited  at  London 
and  Bristol  as  the 
Mammoth,  and  ac- 
counts of  it  under 
the  same  name  were 
published  in  Loudon 
in  1802  and  1803. 
Nor  was  this  the 
only  error  of  which 
William  Hunter  was 
the  parent,  for  not- 
withstanding the  re- 
jection of  such  an 
opinion  by  Camper, 
the  former  declared 
that,  from  the  struc- 
ture of  the  teeth, 
the  Mammoth,  as  he 
termed  it,  was  car- 
nivorous ;  and  men, 
ever  prone  to  catch 
at  the  wild  and 
wonderful,  greedily 
adopted  this  marvel- 
lous vie  w,  and  named 
the  gigantic  beast  the  Carnivorous  Elephant.  We  well  remember  in  our 
early  youth  hearing  the  speculations  of  some  as  to  the  sort  of  prey  ou 
which  the  monster  lived,  and  as  to  the  great  services  that  its  enormous 
tusks,  which  in  tho  skeleton  above  noticed  were  placed  iu  an  inverted 
position,  with  the  curvature  downwards,  must  have  rendered  wheu 
the  animal  was  on  its  predatory  excursions.  The  confusion  created 
by  the  application  of  the  same  name  Mammoth  to  two  different  genera 
was  great,  and  for  a  long  time  almost  inextricable,  notwithstanding 
the  endeavours  of  Pallas,  who  clearly  refuted  the  supposed  identity 
of  the  Siberian  and  American  animals,  by  showing  that  the  Siberian 
Mammoth  is  a  true  elephant.  Cuvier  at  once  dissipated  the  clouds 
that  had  gathered  over  the  subject,  and  while  he  clearly  pointed  out  the 
osteological  differences  between  the  two  genera,  gave  to  the  supposed 
Mammoth  of  America  the  appropriate  name  of  Mastodon  (Vlaaros,  a 
teat ;  dSovs,  a  tooth). 

The  first  notice  of  the  teeth  and  bones  of  this  extinct  geuus  of 
Pachyderms  appears  to  be  in  'Phil.  Trans.'  (vol.  xxix.,  1714),  a 
century  and  a  quarter  ago;  and  it  is  not  uninstructive  to  observe 
what  rapid  strides  natural  science  has  made  since  that  time,  when 
the  Royal  Society  of  London  published  in  their  '  Transactions '  Dr. 
Mather's  letter  to  Dr.  Woodward,  in  which  the  former  gives  an 
account  of  a  large  work  in  manuscript  in  two  vols,  folio,  but  does 
not  name  the  author.  Dr.  Mather  recommends  this  work,  which 
appears  to  have  been  a  commentary  on  the  Bible,  with  large  philo- 
sophical remarks,  "  to  the  patronage  of  some  generous  Mecreuas,  to 
promote  the  publication  of  it,"  and  transcribes,  as  a  specimen,  a 
passago  announcing  the  discovery,  in  1705,  of  enormous  bones  and 
teeth  at  Albany  in  New  England,  as  the  bones  of  a  giant,  appealing 


to  thorn  as  a  confirmation  of  the  text  in  Genesis  (vi.  4);  anoth'  r 
example,  if  any  were  wanting,  of  tho  folly  and  danger  of  mixing  up 
religious  quoitioiiH  with  scientific  inquiries.  Portions  of  remain  i 
were  sent  to  Franco  and  Kuglaud  at  different  interval*,  and  elicit' d 
the  observations  of  European  zoologists,  whilst  in  America  materials 
wore  collected  for  forming  two  complete  skeletons  by  the  zealous 
industry  of  Mr.  Peale. 

Of  these  two  skeletons  one  was  placed  in  tho  museum  of  Mr.  Charles 
Wilson  Peale  iu  Philadelphia,  and  the  other  was  exhibited  in  London 
and  Bristol  by  his  sou  Mr.  Rembrandt  Peale,  who  published  two 
accounts  of  it  under  tho  name  of  tho  Mammoth  above  alluded  to. 

Ono  of  tho  principal  deposits  of  Mastodon  bones  appears  to  have 
been  the  Big-Bono  Lick  in  the  north  part  of  Kentucky,  near  tho  Ohio, 
whenco  the  Mastodon  has  been  called  '  the  animal  of  the  Ohio.'  None 
of  tho  remains  have  tho  appearance  of  having  been  rolled,  but  seern 
to  have  been  unmoved  since  the  death  of  the  animal ;  and  it  is  worthy 
of  remark  that  thoso  which  were  found  at  tho  river  of  tho  Great 
Osages,  which  runs  into  tho  Missouri  a  little  above  its  confluence  with 
the  Mississippi,  were  iu  a  vertical  position,  as  if  the  animals  had  been 
bogged  or  buried  in  tho  mud.  [Megathekiid.e.] 

The  traditions  which  wero  rife  among  the  Red  Men  concerning 
this  gigantic  form  and  its  destruction  must  not  be  passed  over  in 
sileuce.  M.  Fabri,  a  French  officer,  informed  Buffon  that  the  savages 
regarded  these  bones  scattered  iu  various  parts  of  Canada  and  Louisiana 
as  belonging  to  an  animal  which  they  named  the  P6ro  aux  Boeufs. 
Tho  Shawnee  Indians  believed  tthat  with  these  enormous  animals 

there  existed  men  of 
proportionate  deve- 
lopment, and  that 
tho  Great  B^ing  de- 
stroyed both  with 
thunderbolts.  Those 
of  Virginia  state  that 
as  a  troop  of  these 
terrible  quadrupeds 
were  destroying  tho 
deer,  the  bisons,  and 
the  other  animals 
created  for  the  use 
of  tho  Indians,  the 
Great  Man  slew  them 
all  with  his  thun- 
der, except  the  Big 
Bull,  who,  nothing 
daunted,  presented 
his  enormous  fore- 
head to  the  bolts, 
and  shook  them  off 
as  they  fell,  till,  being 
at  last  wounded  in 
the  side,  he  fled  to- 
wards the  great 
lakes,  where  he  is  to 
this  day. 

Buffon  seems  to 
have  been  the  first 
who  noticed  the  oc- 
currence of  these 
teeth  iu  the  Old 
World,  and  figures 
one  alleged  to  have  been  found  in  Little  Tartary,  and  given  to  him 
by  the  Co  rate  de  Vergenues.  This  i3  very  large,  having  from  eight 
to  ten  points,  and  weighing  11  lbs.  4  ozs.  He  also  figures  another 
from  the  museum  of  the  Abbe  Chappe,  said  to  have  been  brought 
from  Siberia.  Pallas  announces  another  instance ;  and  gives  a  figure 
of  one  from  the  Ural  Mountains.  Cuvier  states  that  he  for  a  long 
time  thought  that  his  Mastodon  gigantcvu  inhabited  the  Old  Con- 
tinent as  well  as  America,  but  he  confesses  his  doubts  as  to  this  point. 
The  Abbe  Chappe,  he  remarks,  had  been  in  California,  and  there  is 
no  certain  evidence  that  he  brought  back  his  Mastodon  tooth  from 
Siberia.  The  tooth  figured  by  Pallas,  he  thinks,  may  perhaps  have 
belonged  to  M.  angustidens,  aud  he  asks,  who  shall  assure  us  that  the 
Comte  de  Vergenues  was  not  in  error  as  to  the  locality  of  the  great 
molar  presented  by  him  to  Buffon,  and  which,  together  with  that 
formerly  iu  the  cabinet  of  the  Abbe  Chappe,  is  in  the  Paris  Museum  ! 
Cuvier  sums  up  by  saying  that  he  does  not  entirely  pretend  to 
invalidate  these  three  proofs,  but  that  he  begins  no  longer  to  regard 
them  as  sufficient. 

The  following  species  have  been  named  : — Mastodon  giganteus,  M. 
angustidcTis  (Europe,  America]),  M.  Andium  (Andes),  M.  Ilamboldtii 
(Conception — Chili),  M.  minu'.iis,  M.  Tapiroidcs,  M.  Turicensis,  M. 
Avernensis  (Epplesheim,  Puy  de  Dome),  M.  elcphantoid^s  (Irawaddi, 
Sewalik  Mountains),  M.  latidcm  (Irawaddi,  Sewalik  Mountains),  and 
M.  longirostris,  Kaup.  Professor  Owen  has  referred  the  teeth  from 
the  Norfolk  Crag  to  the  last-named  species. 

Remains  of  the  Mastodon  were  found  by  Captain  Cautley  iu  the  Se- 
walik Mountains  ;  and  in  assigning  an  age  to  the  formation,  the  Captaiu 
adopts  the  views  of  Dr.  Falconer,  who  considers  the  deposit  to  be 
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synchronous  with  that  from  which  Mr.  Crawfurd  obtained  the  remains 
near  Prome,  on  the  banks  of  the  Irawaddi.  Captain  Cautley  having 
found  jaws  iu  winch  the  front  teeth  are  not  to  be  distinguished  from 
the  teeth  of  M.  latidcns,  and  those  in  the  rear  from  the  teeth  of  M. 
clephantoidcs,  he  conceives  that  the  distinction  which  was  established 
on  detached  teeth  will  be  found  to  be  erroneous. 

The  genus  Tdracaulodon  of  Godmann  is,  according  to  the  best 
authorities,  the  young  of  the  Great  Mastodon — M.  gigantcus.  One 
species  only,  I'etracaulodon  Mastodontoideum  (Godmann),  is  recorded. 
(Harlan,  '  Bull,  des  Sc.  Nat.  et  de  Gcol.,'  1830.) 

We  subjoin  Professor  Owen's  remarks  on  the  comparative  age  of 
the  various  species  of  Mastodon  : — 

"  From  the  age  assigned  to  the  fluvio-marine  crag,  and  to  some  of 
the  continental  formations  from  which  reinaius  of  the  Mastodon, 
angustidens  have  been  obtained,  it  would  seem  that  this  species  pre- 
ceded the  Mammoth  in  Europe,  and  was  of  older  date  than  the 
Mastodon  gigantcus  of  North  America.  No  remains  of  the  Elephas 
primigenius  at  least  have  hitherto  been  discovered  in  the  Miocene  or 
older  Pliocene  strata  at  Eppelsheim,  which  have  yielded  the  most 
complete  specimens  hitherto  recovered  of  the  bony  framework  and 
dentition  of  the  Mastodon  anguslvlens  ;  and  not  a  fragment  of  a  bone 
or  tooth  of  the  Mastodon  has  yet  been  found  in  these  new  pliocene 
and  post-tertiary  deposits  of  England,  which  are  so  rich  in  remains  of 
the  Mammoth. 

"  In  other  parts  of  the  world  the  genus  Mastodon,  under  different 
specific  forms  from  our  European  Mastodon  angustidens,ha.s  continued 
to  be  represented  during  a  later  epoch,  and  to  have  been  contempo- 
raneous with  the  Mammoth,  or  other  extinct  species  of  Elephant.  In 
certain  localities  in  North  America  famous  for  remains  of  the  Mastodon 
gigantcus,  as  Big-Bone  Lick,  the  Mammoths  bear  to  the  Mastodons  a 
proportion  of  one  to  five.  A  species  of  Mastodon  nearly  allied  to  the 
Mastodon  angustidens  by  the  form  of  the  molar  teeth,  is  associated  with 
the  Elephantoid  Mastodon,  and  with  a  true  species  of  Ekphas  in  the 
tertiary  formations  of  the  Sub-Himalayan  range.  Another  species  of 
Mastodon,  also  nearly  allied  to  Mastodon  angustidens,  if  we  may  judge 
from  the  configuration  of  a  molar  tooth,  has  left  its  remains  in  the  ossi- 
ferous caves  and  post-tertiary  or  newer  tertiary  deposits  of  Australia. 
From  the  conformity  of  the  molar  teeth,  Cuvier  regarded  a  Mastodon 
whose  remains  have  been  discovered  in  Peru,  as  identical  in  species 
with  the  Mastodon  angustidens  of  Europe. 

"  We  may  therefore  conclude  that  the  gigantic  proboscidian  modifi- 
cation of  the  Mammalian  type  was  first  manifested  on  our  planet 
under  the  generic  form  of  the  Mastodon,  and  with  teeth  which  differed 
less  from  those-  of  the  older  tapiroid  Pachyderms  than  do  the  grinders 
of  the  true  Elephants. 

"  No  genus  of  quadrupeds  have  been  more  extensively  diffused  over 
the  globe  than  the  Mastodon.  From  the  tropics  it  has  extended  both 
south  and  north  into  temperate  latitudes ;  and  iu  America  remains  of 
the  Mastodon  have  been  discovered  on  the  western  coast  as  high  as 
the  GGth  degree  of  north  latitude.  But  the  metropolis  of  the  Mastodon 
gigantcus  in  th.3  United  States,  like  that  of  the  Mastodon  angustidens 
of  Europe,  lies  in  a  more  temperate  zone ;  and  we  have  no  evidence 
that  any  species  was  specially  adapted,  like  the  Mammoth,  for  braving 
the  rigours  of  an  arctic  winter. 

"  The  Mastodon  unquestionably  possessed  a  long  proboscis,  the  chief 
office  of  which  in  the  Elephant  is  to  seize  and  break  off  the  boughs  of 
trees  for  food.  There  is  nothing  in  the  ascertained  organisation  of  the 
Mastodon  to  lead  us  to  doubt  that  such  was  also  the  principal  function 
of  the  trunk  in  that  genus.  Cuvier  however  was  of  opinion  that  the 
Mastodon  applied  its  teeth,  as  the  Hippopotamus  and  Hog  do,  to  the 
mastication  of  the  tender  vegetables,  roots,  and  aquatic  plants.  But 
the  large  eminences  of  the  grinding  teeth,  the  unusual  thickness  of 
the  enamel,  and  the  almost  entire  absence  of  the  softer  cement  from 
the  grinding  surface  of  the  crown,  would  rather  indicate  that  they 
had  been  instruments  for  crushing  harder  and  coarser  substances  than 
those  for  the  mastication  of  which  the  more  complex  but  weaker 
grinders  of  the  Elephants  are  adapted.  It  has  been  conjectured  that 
the  Mastodons  were  more  aquatic,  or  swamp-hunting,  quadrupeds 
than  the  Elephants;  their  limbs  were  however  proportionally  shorter, 
although  constructed  on  the  same  type,  each  foot  being  terminated 
by  five  short  and  stout  toes,  which  were  evidently,  by  the  form  of  the 
last  phalanx,  confined  in  one  common  thick  hoof.  The  leg-bones  are 
stronger  in  proportion  than  those  of  the  Elephant,  the  cranium  is 
flatter,  and,  from  the  smaller  development  of  the  frontal  air-cells,  it 
presents  a  less  intelligent  character.  The  almost  complete  skeleton  of 
the  Mastodon  giganteus,  so  well  known  to  the  public  as  the  '  Missouri 
Leviathan,'  when  exhibited,  with  a  most  grotesquely-distorted  and 
exaggerated  collocation  of  the  bones,  in  1842  and  1813,  in  the  Egyptian 
Hall,  Piccadilly,  is  now  mounted  in  strict  accordance  with  its  natural 
proportions  iu  the  British  Museum." 

MASTODONSAURUS,  Dr.  Jreger's  name  for  an  extinct  Saurian  Rep- 
tile found  in  the  Alaunschiefer,  or  Alum-Slate  (Wiirtemberg),  founded 
upon  teeth,  the  largest  of  which,  with  part  of  the  stone  adhering,  is 
figured  on  the  next  column,  one-half  of  the  size  of  the  original.  The 
other  teeth  were  considerably  smaller. 

Dr.  Jaeger  is  of  opinion  that  these  teeth  must  be  held  to  approach 
the  nearest  to  those  of  the  animals  belonging  to  some  of  the  species 
of  Monitor.    The  Mastodonsaurus,  from  the  length  of  its  teeth,  may 


be  said,  in  his  opinion,  to  have  equalled  the  Mososaurus  of  Maastricht 
in  size ;  but  in  the  formation  of  the  teeth  the  former  differs  from  the 
latter.  The  small  teeth,  he  observes,  agree  so  much  in  every  respect 
with  the  large  one,  that  their  difference  iu  size  is  only  to*  be  ascribed 
to  their  having  belonged  to  animals  of  a  different  age,  but  not  of  a 
different  genus,  and  also  to  their  having  occupied  different  places  h) 
the  jaw. 


Tooth  of  Mastodmisaurus. 


(Dr.  Jaoger's  memoir,  Veber  die  Fossile  Itcptilien  welche  in  WurtetKr 
berg  aufgefunden  worden  sind,  Stuttgart,  1828.) 
MATAOO.  [Aumadillo.] 
MATAGASSE.  [Laniard.] 
MATAMATA.    [Cite  lonia.] 

MATTHI'OLA,  a  genus  of  Plants  belonging  to  the  natural  order 
Brassicacea,  having  tap  ring  pods,  converging  stigmas  thickened 
at  the  back,  a  calyx  with  two  saccate  sepals,  and  compressed  seeds 
arranged  in  a  single  row  and  surrounded  by  a  thin  membranous 
border.  It  consists  of  annual  and  perennial  herbaceous  plants  inha- 
biting the  warm  countries  bordering  the  Mediterranean,  and  extending 
eastward  into  Persia  and  some  of  the  southern  Asiatic  provinces  of 
Russia.  Between  30  and  40  species  are  known  to  botanists,  among 
which  are  those  which  form  the  Stocks  and  Gilliflowers  of  gardens, 
sweet-scented  biennials  much  valued  for  the  beauty  and  variety  of 
their  many-coloured  flowers.  The  principal  source  of  these  has  been 
Matthiola  incana,  to  which  are  to  be  assigned  the  hoary-leaved,  or  Ten- 
Week  Stocks,  Brompton,  and  Queen's  ;  and  M.  glabrata,  which  com- 
prehends the  smooth-leaved,  or  green  Wallflower-Leaved  Stocks  :  it  is 
however  probable  that  the  numerous  varieties  now  common  in  gardens 
under  the  name  of  German  and  Russian  Stocks  have  been  procured, 
at  least  in  part,  by  muling  the  former  species  with  some  of  the  sad- 
coloured  species  of  the  genus.  The  latter  are  called  I/upcrias  by  De 
Candolle,  and  are  remarkable  for  their  dingy  flowers,  which  are  exceed- 
ingly fragrant  at  night,  but  at  no  other  time.  M.  livida,  M.  tristis, 
and  L.  odoratissima,  are  the  best  known  of  them,  and  are  frequently 
cultivated  in  greenhouses. 

MATICO,  a  drug  obtained  from  Artanthe  elongata. 

MATRICA'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Composite,  the  sub-order  Cory  mbif era:,  the  tribe  Senecionidece,  and  the 
section  Anthcmidex.  It  has  a  nearly  flat  involucre,  with  an  elongated 
conical  receptacle  :  the  fruit  angular,  not  winged ;  the  pappus  is  either 
absent,  or  in  its  place  there  is  a  slight  membranous  border. 

M.  Clmmomilla,  Wild  Chamomile,  has  bipinnate  smooth  leaves, 
capillary  simple  or  divided  segments,  solitary  heads  of  flowers,  and  a 
hollow  receptacle.  This  plant  is  common  throughout  Europe,  on 
dung-hills,  in  cultivated  ground,  and  on  way-sides  and  waste  places. 
It  was  formerly  used  as  a  medicine,  but  its  place  has  been  taken  by 
the  Common  Chamomile  and  other  plants  of  the  same  order.  It  is 
the  'Avdefils  of  Dioscorides,  lib.  3,  cap.  144. 

ThePyrethrum  Parthenium,  Fever-Few,  is  by  some  botanists  referred 
to  Matricaria.  This  plant  appears  to  be  the  'AvBefiiov  of  Theophrastus, 
'  Hist.  Plant.'  lib.  14,  cap.  7 ;  and  the  TlapQiviov  of  Dioscorides,  lib.  3, 
cap.  135  ;  and  of  Plutarch  ('  Sulla,'  cap.  13).  Other  plants,  as  species 
of  Parietaria,  Chrysocoma,  &c,  were  called  Xlapdevwv  by  the  Greek 
writers.  [Pybethrum.] 

(Babington,  Manual  of  British  Botany  ;  Fraas,  Synopsis.) 

MATU'TA,  the  name  of  a  genus   of  Brachyurous  Crustacea, 

[OxYSTOMiE.] 

MAVIA,  a  genus  of  Plants  belonging  to  the  natural  order  Lcgvr 
minosa. 


MAYACACE.fi. 


M.  judicalis  of  Bortoloni  i.s  tho  Mavi  of  tho  Kaffirs,  ami  yields  a 
poiBonoua  bark  used  by  them  as  a  test  in  judicial  trials. 

MAYAOAGE.<fi,  Mayacs,  a  natural  order  of  Endogenous  moss  like 
Plants,  creeping  over  dump  places,  with  narrow  leaves,  resembling 
Spider-Worts,  but  differing  in  their  1-cellod  anthers,  carpels  opposite 
the  inner  divisions  of  the  perianth,  1-uelled  ovary  and  capsule,  and 
parietal  placentas.  Tho  species,  four  in  number,  are  natives  of  North 
America.  They  aro  of  no  known  use.  (Balfour,  Class-Book  of  Botany.) 

MAY-FLY,  the  popular  name  of  tho  Ncuropterous  Insects  of  tho 
genus  Ephemera  and  its  allies.  [Epiieiieiia.]  Baetit  is  one  of  the 
genera  of  Ephemera.  Tho  Baelis  venom,  an  insect  inhabiting  a  great 
part  of  Europe,  is  tho  type.  [Baetis.] 

M  AY-WLED.  [Antiiicmis.J 

M  A  'A  A  M  E .    [  A  n  t  i  r.o  i>  is  .«  .  ] 

MEADOW-SAFFRON.    (  Colciiicum.] 

MEALY-BUG.  [Coocida;.] 

MEANDRINA.  [Maduephyllkha.] 

MEAT-FLY,  or  BLOW-FLY.  [Musoa.] 

M  KG  IN  US.  [Cionus.] 

MKCISTOI'S.  [Ciiocouiliims.] 

MECISTURA.  [Pabidjb.] 

MECONO'PSIS  (from  piiieav,  a  poppy,  and  bifiis,  a  rcscmblanco),  a 
genus  of  Plants  belonging  to  the  natural  order  Papaveracece,  and  for- 
merly referred  to  Papaver.  This  genus  stands  between  Papaver  and 
A  lyeuione.  It  has  4  petals,  numerous  stamens,  a  short  stylo,  5-6-radiat- 
iug  freo  stigmas,  the  capsule  obovate,  opening  by  pores  beneath  tho 
apex. 

There  is  but  one  species,  M.  Cambrica,  the  Welsh  Poppy,  a  native 
of  Great  Britain,  a  rare  plant.  It  is  also  found  in  many  parts  of 
Europe.  It  has  yellow  flowers  which  are  very  fugacious,  and  aro  seated 
on  long  peduncles  which  are  indexed  before  the  opening  of  the  (lower, 
so  that  the  flower-bud  is  drooping.  It  is  an  ornamental  plant,  and 
may  be  introduced  into  tho  garden.  It  will  grow  in  a  rich  light  soil, 
in  a  shady  situation.  It  may  be  propagated  by  dividing  the  roots,  or 
by  seeds. 

M.  Nepalensis,  a  Nepaul  plant,  is  described  as  being  extremely 
poisonous,  especially  its  roots. 

MEDICA'GO  (from  KvSneit,  the  Greek  name  of  one  of  the  species), 
a  genus  of  Plants  belonging  to  the  natural  order  Leyxuninosm,  to  the 
tribe  Lotea;,  and  the  sub-tribe  Trifuliece.  It  has  the  calyx  somewhat 
cylindrical,  5-cloft,  the  ,keel  rather  removed  from  the  vexillum ;  the 
stamens  diadelphous;  the  legume  many-seeded,  of  various  forms, 
reuiform,  falcate,  or  cochleate,  but  usually  twisted  in  a  spiral  manner. 
The  species  are  herbs  or  shrubs,  with  the  stipules  usually  cut ;  the 
leaves  trifoliate,  the  leaflet  usually  toothed,  and  the  peduncles  1-2-many 
flowered.  They  are  exceedingly  numerous,  upwards  of  80  species 
having  been  described. 

M.  saliva,  Lucern,  has  many-flowered  racemes  ;  the  pods  compressed, 
spiral,  with  two  or  three  turns,  downy,  unarmed  ;  the  pedicels  shorter 
than  the  calyx  or  bract ;  the  leaflets  obovate,  oblong,  dentate  above, 
emarginate.  This  plant  is  a  native  of  Europe,  and  is  found  wild 
in  England  and  Scotland.  It  has  an  erect  stem,  with  yellow  or 
violet  flowers.  It  is  commonly  cultivated  in  the  fields  of  Europe, 
and  Babington  says  that  "  the  wild  specimens  found  are  scarcely 
naturalised."  This  is  the  WlrfiiKr)  of  Theophrastus,  '  Plant,  de  Caus.,' 
lib.  2,  cap.  20 ;  and  the  Medica  of  Pliny,  lib.  18,  cap.  20. 

M.  falvata  has  the  racemes  many-flowered,  the  pods  compressed, 
sickle-shaped,  downy,  unarmed  ;  the  pedicels  shorter  than  the  calyx, 
longer  than  the  bract;  the  leaflets  obovate-oblong,  dentate  above, 
emarginate,  mucronate.  It  is  a  native  of  Europe  on  dry  moun- 
tainous pastures.  In  England  it  is  a  rare  plant,  but  is  occasionally 
found  on  dry  gravelly  banks  and  old  walls.  This  species  is  said  to  be 
the  Lucern  which  is  cultivated  in  Switzerland. 

M.  Lupulina,  Black  Medick,  or  Black  Nonsuch,  has  many-flowered 
dense  oval  spikes ;  the  pods  compressed,  kidney-shaped,  with  a  spiral 
point  rugged  with  longitudinal  branched  prominent  veins ;  the  stipules 
obliquely  ovate,  slightly  toothed ;  the  leaflets  roundish-obovate,  den- 
ticulate above,  emarginate,  mucronate.  It  has  a  procumbent  stem 
with  yellow  flowers,  and  is  a  native  of  Europe  in  meadows,  pastures, 
and  waste  ground,  and  is  plentiful  in  Great  Britain.  It  affords 
excellent  fodder  for  sheep,  and  must  be  treated  in  the  same  way 
as  Lucern. 

M.  arborea,  Tree  Medick,  is  a  villous  shrubby  plant ;  it  has  obovate- 
cordate  leaflets  nearly  entire ;  the  stipules  linear,  acute,  entire ;  tho 
peduncles  racemose ;  the  legumes  stipitate,  twisted,  reticulated  from 
transverse  veins ;  2-3-secded,  the  seeds  somewhat  kidney-shaped. 
This  plant  is  a  native  of  the  south  of  Europe,  and  appears  to  be  the 
KuTirosof  Theophrastus,  'Hist.  Plant.,'  lib.  4,  cap.  5;  lib.  1,  cap.  9; 
'  De  Caus.  Plant.,'  lib.  5,  cap.  6 ;  and  the  Kvtvo-os  of  Dioscorides,  lib.  4, 
»vp.  113.  It  is  also  the  Cytisus  of  the  Romans :  Pliny,  lib.  13,  cap.  24  ; 
Virgil,  '  Eel.,'  i.  79;  '  Georg.,'  ii.  431. 

Besides  the  first  three  species  described  above,  M.  sylvestris,  M.  maw 
u'  M;minimay  and  M.  denticulata  are  natives  of  Great  Britain. 
Af.  muricata  was  at  one  time  admitted  into  the  British  Flora  as 
growing  on  the  sea-shore  at  Orford  in  Suffolk ;  Mr.  Babington,  in  his 
Manual,'  states  that  he  is  "  convinced,  from  personal  observation, 
tuat  no  such  plant  now  exists  in  that  locality." 

In  cultivation  the  species  may  be  easily  raised  from  seed,  and  the 
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shrubby  species  propagated  by  cutting*.  The  perennial  herbaceous 
species  may  bo  propagated  by  dividing  their  roots. 

(Mabingtou,  Manual  Jlrit.  But.;  Fraas,  SynupsU  Plantarum  I'biriT. 

Olauioce.) 

MEDICK.  [Mkimcaw.] 

M  ERUDITE,  a  Miiwral  coinintiug  of  Sulphate  of  Uranium  and 
Lime.  It  is  of  a  dark-amber  colour,  and  found  near  Adrw'ioplu 
in  Turkey. 

MEDULLA  OBLONGATA.  [Uicain.] 

MEDULLA  SPINALIS.    [Nervous  SysTBt] 

MEDULL1N,  a  natno  given  to  tho  Pith  of  the  Sunflower,  &c. 

MEDU'SA.  [Ac.vi.Ei'ii.E.J 

MEERSCHAUM,  a  Mineral  belonging  to  the  series  of  Silicates  of 
Magnesia.  It  is  dull-white,  opaque,  and  earthy,  Dearly  like  clay.  It* 
hardness  is  2'0,  and  specific  gravity  2'0  to  3'4.  A  variety  from 
Anatolia,  analysed  by  Thomson,  gave — 

Silica  420 

Magnesia   305 

Water  23'0 

Lime     ....  .      .      .  23 

Alumina   ....  ...  2'0 

 99-8 

When  heated  it  gives  out  water  and  a  fetid  smell,  and  becomes 
hard  and  perfectly  white.  When  first  dug  up  it  has  a  greasy  feel,  liko 
soap,  and  on  this  account  is  used  by  the  Tartars  in  wa-hing  their 
linen.  It  is  known  in  Europe  from  its  being  made  use  of  in  Turkey 
to  make  tho  bowls  of  tobacco-pipes,  which  are  ln  nco  called  meer- 
schaums. These  pipes  are  first  imported  into  Germany,  where  they 
aro  softened  in  tallow  and  wax,  and  then  polished. 

Aphrodite  and  Qiuncite  appear  to  be  varieties. 

(Dana,  Mincruloyy.) 

MEGACEROS.  [Cervid.e.] 

MEGADERMA.  [Ciieiroptera.] 

MEGADESMA,  a  name  giveu  by  Bowdich  to  a  genus  of  Fresh- 
Water  Conchifera  (Potamoplnla  of  Bowerby,  Galathca,  Lam.). 
MEGiERA.  [Cuotalida:.] 

MEGALI'CHTHYS,  a  genus  of  fossil  Ganoi.l  Fishes,  from  the 
Carboniferous  Strata  of  Edinburgh,  Glasgow,  Leeds,  Manchester, 
Wigan,  &c. 

The  McyaUehihys  is  one  of  those  genera  which  may  rank  amongst 
the  singular  links  connecting  two  great  natural  divisions,  which  are 
apparently  so  strongly  marked,  and  separated  from  oue  another  so 
widely,  as  to  offer  scarcely  any  points  of  resemblance.  It  combines 
with  many  of  the  characters  of  a  true  fish  many  close  and  striking 
analogies  with  reptiles ;  and  the  teeth  more  especially  so  closely 
resemble  those  of  some  crocodileau  animals,  that  when  first  discovered 
they  were  immediately  referred  to  that  class;  and  not  only  the  teeth 
but  the  scales  also  seemed  to  Dr.  Hibbert  (by  whom  they  were  first 
noticed)  to  indicate  the  same  affinity. 

There  exists  however  a  family  of  Ganoid  Fishes,  containing  many 
extinct  genera,  represented  in  those  existing  by  two  genera,  which 
together  include  seven  species,  in  which  the  peculiar  Sauroid  character 
of  the  teeth  indicates  this  approach  to  the  reptiles,  which  seems 
carried  to  its  height  in  the  genu3  now  under  consideration.  The 
dimensions  of  the  teeth  of  the  Meyalich'hys  far  exceed  those  of  auy 
other  fishes  teeth  that  have  yet  been  examined,  one  of  them  having 
been  found  to  measure  nearly  four  inches  in  length,  with  a  breadth  at 
the  base  of  nearly  two  inches.  They  are  however  of  two  kinds,  the 
large  teeth  being  accompanied  by  several  very  small  ones,  alternating 
with  them,  and  distributed  over  the  whole  of  the  inside  of  the  mouth. 
The  teeth  are  conical,  and  possess  a  conical  hollow  at  the  base,  in 
which  the  next  tooth  is  prepared,  so  that  there  may  be  a  constant 
succession  as  in  reptiles. 

The  scales  of  the  Mcgalicldhys  are  of  various  forms,  and  exhibit  a 
coating  of  enamel  of  a  nut-brown  colour,  and  of  the  most  brilliant 
lustre.  They  are  generally  angular,  and  the  surface  is  punctured  like 
that  of  the  dermal  scutes  of  the  recent  crocodile.  Besides  however 
the  angular  scales,  others  have  been  found  rounded,  and  of  large  size, 
having  externally  a  lamellar  structure,  and  not  exhibiting  the  shining 
enamel  so  characteristic  of  the  scales  of  Ganoid  Fishes.  The  rounded 
scales  have  been  found  as  much  as  five  inches  in  diameter. 

(Austed,  Principles  of  Geology ;  Agassiz,  Rcchcrchcs  sur  les  Poissons 
Possiles  ) 

MEGALOCHILUS.  [Draconina.] 

MEGA'LODON,  Goldfuss,  a  genus  of  Fossil  Conchifera  from  the 
Devonian  Strata. 

MEGALONYX.  [Megatheriidje.] 

MEGALO'PA  (Leach),  a  genus  of  Macrurous  Crustacea  {Macropa  of 
Latreille). 

The  external  antenna?  are  setaceous,  hardly  one-fourth  so  long  as 
the  carapace,  and  formed  of  elongated  joints ;  the  intermediate  ones 
terminated  by  two  bristle-like  appendages,  the  upper  of  which  is  the 
longest.  External  jaw-feet,  with  the  two  first  joints  compressed,  the 
second  the  shortest,  and  notched  at  the  end  for  the  insertion  of  the 
others;  anterior  feet  equal,  in  form  of  didactylous  pincers,  rather 
short  and  stout;  four  last  pair  rath  r  shorter,  less  stout,  and  termi- 
nated by  a  single  nail,  which  is  a  little  curved;  carapace  short,  wide, 
aud  a  little  depressed,  terminated  in  front  by  a  pointed  rostrum, 
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which  is  wide  at  the  base,  and  sometimes  inflected;  eyes  very  large, 
supported  on  a  very  short  peduncle  ;  abdomen  narrow,  extended, 
linear,  composed  of  seven  joints,  of  which  the  five  intermediate  ones 
are  provided  with  appendages,  namely,  the  four  first  with  false  feet, 
having  their  external  division  very  large  and  ciliated,  and  the  fifth, 
on  each  side,  with  a  horizontal  blade  or  lamina,  which  is  oval  and 
ciliated,  composing,  with  the  last  joint,  a  sort  of  fin,  differing  a  little 
from  that  of  the  other  Macrura. 

M.  mutica  differs  from  the  other  species  in  having  the  rostrum  a 
little  inflected  perpendicularly  on  the  carapace  and  canaliculated  in 
the  middle;  also  in  the  absence  of  a  recurved  spine  on  the  haunches 
of  all  the  feet.  The  shell  is  truncated  posteriorly,  and  has  no  point 
like  that  of  M.  armata.    Colour  brownish. 

It  was  found  by  Messrs.  Audouiu  and  Adolphe  Brongniart  at  the 
mouth  of  the  Loire. 


ilegalopa  mutica. 

a,  magnified  ;  b,  internal  antenna  ;  c,  external  antenna ;  d,  natural  size. 


MEGALOPHUS.  [Muscicahdjk] 

MEGALOSA'UliUS,  the  name  assigned  by  Dr.  Buckland  and  the 
Rev.  W.  Conybeare  to  an  extinct  genus  of  Saurians  found  in  tho 
Oolitic  Slate  at  Stouesfield,  near  Woodstock,  and  other  localities. 

Though  no  entire  skeleton  has  yet  been  discovered,  the  number  of 
bones  and  teeth  collected  give  sufficient  data  to  enable  the  observer  to 
pronounce  upon  the  general  osseous  structure,  with  almost  as  great  a 
certainty  as  would  be  the  result  of  the  examination  of  tho  bones  of 
the  animal  in  a  perfect  and  connected  state. 

The  femur,  or  thigh-bone,  and  tibia,  or  leg-bone,  are  nearly  three 
feet  in  length  severally,  so  that  the  entire  hind-leg  must  havo  been 
nearly  two  yards  long,  and  the  discovery  of  a  metatarsal  bone  mea- 
suring 13  inches  indicates  that  the  foot  was  of  a  corresponding  length. 
From  these  and  other  remains,  including  the  vertebra;,  teeth,  &c,  the 
size  of  this  gigantic  saurian  has  been  calculated  and  its  habits 
ascertained. 

"The  most  important  part  of  the  Meya.losaii.rus  yet  found,"  observes 
Dr.  Buckland,  in  his  '  Bridgewater  Treatise,'  "  consists  of  a  fragment 
of  the  lower  jaw,  containing  many  teeth." 


Anterior  extremity  of  right  lower  jaw  of  Megalosaurus,  from  Stonesfield,  one- 
fjurth  natural  size. 

a,  view  of  the  inside  ;  b,  view  of  the  outside.  Buckland. 

"The  form  of  this  jaw  shows  that  the  head  was  terminated  by  a 
straight  and  narrow  snout,  compressed  laterally  like  that  of  the  Del- 
phinus  Gangeticus." 

The  structure  of  these  teeth  [Felidje]  leaves  no  doubt  as  to  the 
carnivorous  habits  of  this  immense  extinct  lizard ;  and  the  internal 
structure  of  the  cylindrical  and  other  bones  shows  that  is  was  a  terres- 


trial animal,  though  it  may  have  occasionally  taken  to  the  water  in 
pursuit  of  prey,  such  as  Plcsiosauri  and  fishes.  Its  ordinary  food  is 
supposed  to  have  been  the  smaller  reptiles,  crocodiles,  and  tortoises, 
whose  remains  occur  abundantly  in  the  strata  where  those  of 
Megalosaurus  abound. 

The  form  of  the  teeth  too  exhibits  a  combination  of  mechanical 
contrivances  extremely  remarkable ;  and  there  is  a  provision  for  a 
constant  succession  of  new  teeth  to  supply  the  loss  of  the  old  ones. 
For  this  purpose  the  new  teeth  are  formed  in  distinct  cavities  by  the 
side  of  the  old  ones,  and  towards  the  interior  surface  of  the  jaw ;  so 
that  each  as  it  grew  gradually  pushed  away  the  one  previously  existing 
there,  expelling  it  by  the  usual  process  of  absorption,  and  insinuating 
itself  into  tho  cavity  thus  left  vacant.  When  young,  and  first  pro- 
truding above  the  gum,  the  apex  of  the  tooth  presented  a  double 
cutting  edge  of  serrated  enamel;  but  as  it  advanced  in  growth  its 
direction  wa3  turned  backwards  in  the  form  of  a  pruuing-knife,  and 
the  enamelled  sawing  edge  was  continued  downwards  to  tho  base  of 
the  inner  and  cutting  side,  but  became  thicker  on  the  other  side, 
obtaining  additional  strength  when  it  was  no  longer  needed  as  a 
cutting  iustrumcnt. 


Tooth  of  Megalosaurus,  two-thirds  natural  size.  The  dotted  lines  indicate 
the  compressed  conical  cavity,  containing  pulp,  within  the  root  of  the  growing 

tooth. 

a,  transverse  section  of  the  same,  showing  the  manner  in  which  the  back  and 
sides  are  enlarged,  and  rounded  in  order  to  give  strength,  and  the  front  is 
brought  to  a  strong  and  thin  cutting  edge. 

The  vertebra;  of  the  Megalosaurus  indicate  a  more  decided  departure 
from  the  Lacertian  type  than  the  mode  of  dentition ;  but  by  far  the 
most  remarkable  difference  occurs  in  the  group  of  five  of  these  bones, 
which  anchylosed  together  form  the  sacrum,  and  which  are  so  charac- 
teristic of  the  Land  Saurians.  Up  to  the  time  indeed  that  these  bones 
were  discovered,  there  had  been  no  instance  recorded  of  any  reptilian 
animal  possessing  more  than  two  sacral  vertebra; ;  and  when  first  the 
megalosaurian  remains  were  described  by  Dr.  Buckland,  three  of  the 
five  were  referred  to  by  him  as  belonging  either  to  the  lumbar  or  caudal 
series.  The  whole  five  however  properly  belong  to  the  sacrum,  and 
they  were  so  contrived  as  to  give  an  amount  of  strength  and  resisting 
power  that  must  have  corresponded  to  enormous  muscular  energy  and 
weight;  and,  as  if  to  give  them  every  possible  advantage  of  position, 
they  are  not  anchylosed  in  a  straight  line,  but  in  a  gentle  curve,  form- 
ing an  arch,  and  therefore  still  better  able  to  support  the  weight 
pressing  upon  them.  All  the  bones  of  the  extremities  are  exceedingly 
large  compared  with  the  same  parts  in  existing  Saurians ;  and  the 
cylindrical  ones  are  hollow,  like  those  of  land  animals.  The  thigh-bone 
and  the  tibia  each  measure  nearly  three  feet  in  length ;  and  thus  the 
contour  of  the  hinder  part  of  the  body,  raised  high  above  the  ground, 
must  have  been  totally  unlike  that  of  any  existing  crocodilean ;  and 
the  large  share  in  the  support  of  the  trunk  assigned  to  the  hinder  legs 
of  the  Megalosaurus  probably  made  it  necessary  in  that  genus,  as  in 
the  heavy  land  quadrupeds,  that  a  greater  proportion  of  the  spine 
should  be  permanently  and  solidly  fastened  together,  in  order  to 
transfer  the  weight  through  the  bones  of  the  pelvis  to  the  legs. 

The  existence  of  the  bones  of  the  foot  measuring1 13  inches  long,  is 
also  a  sufficient  proof  that  a  proportionately  large  base  was  prepared 
for  the  immense  column  which  the  leg  would  form.  Several  bones  of 
the  anterior  extremity  have  also  been  referred — some  of  them  not 
without  doubt — to  this  singular  genus ;  and  its  dimensions  have  been 
calculated  rather  with  reference  to  these  than  to  the  general  anatomy 
of  the  animal. 

This  mode  of  calculation  has  however  been  objected  to  by  Professor 
Owen,  and  with  great  reason ;  for  it  is  in  the  highest  degree  impro- 
bable, that  in  an  animal  raised  six  or  eight  feet  from  the  ground  there 
should  be  a  tail  as  long  in  proportion  to  the  body  as  that  of  existing 
lizards.  To  obtain  a  correct  idea  of  the  probable  dimensions  it  is 
certainly  safest  to  calculate  by  the  length  of  the  vertebra;  and  their 
probable  number,  and  in  that  way  we  shall  arrive  at  the  conclusion 
that  the  body  may  have  attained  a  length  of  12  feet;  and  that 
assuming  it  had  as  many  vertebrae  as  the  crocodile,  which  is  perhaps 
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hardly  likely,  the-  tall  might  also  have-  been  12  or  14  foot  long;  while 
comparing  the  proportion  of  tho  bones  of  the  head  with  those  of  the 
Java  monster,  the  nearest  analogue,  wo  hIih.1!  have  an  additional  fj  feet, 
making  in  all  nearly  30  feet;  and  thin  measurement  in  inoro  likely  to 
err  on  the  sido  of  excess  than  of  curtailment. 

Even  howovor  when  wo  have  thus  halved  tho  length  originally 
assigned,  wo  shall  find  that  in  attempting  to  picture  to  ourselves  this 
strange  animal  wo  must  draw  largely  on  tho  imagination.  From  tho 
size  and  form  of  its  ribs,  the  trunk  appears  to  have  been  broader  and 
deeper  tlian  in  modern  Saurians ;  and  this  monstrous  trunk  was 
elevated  on  legs  of  unusual  length  and  massive  proportions,  being 
raisei  I  to  a  height  of  several  feet  fro  a  the  ground.  The  long  narrow  snout 
and  powerful  dental  apparatus,  well  adapted  to  the  carnivorous  habits 
of  tho  animal,  would  render  it  an  object  of  terror  as  well  as  of  aston- 
ishment ;  and  it  is  difficult  for  us  to  appreciate  tho  amount  of  change 
that  has  taken  place,  since  a  portion  of  the  spot  now  called  England 
was  an  island  peopled  by  such  reptiles,  whose  rivers  and  marshes  were 
crowded  with  the  aquatic  crocodilians  just  described,  and  which  was 
surrounded  by  an  ocean  in  which  tho  Ichthyosaurus,  tho  Plesiosaurus, 
and  the  Ceteosaurus  formed  a  group  of  predatory  animals  never  sur- 
passed in  fierceness,  strength,  and  voracity.  (Ansted.) 

Dr.  Buckland  says,  speaking  of  the  remains  of  this  animal  : — 
"  Although  the  known  parts  of  the  skeleton  are  at  present  very 
limited,  they  are  yet  sufficient  to  determino  tho  place  of  the  animal  in 
the  zoological  system.  Whilst  the  vertebral  column  and  extremities 
much  resemble  those  of  quadrupeds,  tho  teeth  show  the  creature  to 
have  been  oviparous,  and  to  have  belonged  to  the  order  of  Saurians,  or 
Lizards.  The  largest  thigh-bone  of  this  animal  in  the  museum  at 
Oxford  is  2  feet  9  inches  long,  and  nearly  10  inches  in  circumference 
at  its  central  or  smallest  part.  From  these  dimensions,  as  compared 
with  the  ordinary  standard  of  the  Lizard  family,  a  length  exceeding 
40  feet  and  a  bulk  equal  to  that  of  an  elephant  7  feet  high  have  beon 
assigned  by  Cuvier  to  tho  individual  to  which  this  bone  belonged;  and 
although  we  cannot  safely  attribute  exactly  the  same  proportions  to 
recent  and  extinct  species,  yet  we  may  with  certainty  ascribe  to  it  a 
magnitude  very  far  exceeding  that  of  any  living  lacerta.  Large  as  aro 
the  proportions  of  this  individual,  they  fall  very  short  of  those  which 
we  cannot  but  deduce  from  the  thigh-bone  of  another  of  the  same 
species,  which  has  been  discovered  in  the  ferruginous  sandstone  of 
Tilgate  Forest,  near  Cuckfield,  in  Sussex,  and  is  preserved  in  the 
valuable  collection  of  Dr.  Mantell,  now  in  the  British  Museum,  together 
with  many  other  bones  belonging  to  the  same  species,  and  of  the  same 
size  with  thos  i  from  Stonesfield.  The  femur  in  question,  which  has 
lost  its  head  and  lower  extremity,  measures  in  its  smallest  part,  at  the 
distance  of  two  feet  from  its  extremity,  more  than  twenty  inches  in 
circumference,  and  therefore,  when  entire,  must  have  equalled  in  mag- 
nitude the  femur  of  the  largest  living  elephant.  To  judge  from  the 
dimensions  of  this  thigh-bone,  its  former  possessor  must  have  been 
twice  as  great  as  that  to  which  the  similar  bone  in  the  Oxford  Museum 
belonged ;  and,  if  the  total  length  and  height  of  animals  were  in  pro- 
portion to  the  linear  dimensions  of  their  extremities,  the  beast  in 
question  would  have  equalled  in  height  our  largest  elephants,  and  in 
length  fallen  but  little  short  of  the  largest  whales;  but  as  the  longitu- 
dinal growth  of  animals  is  not  in  so  hi^h  a  ratio,  after  making  some 
deduction,  we  may  calculate  the  length  of  this  reptile  from  Cuckfield 
at  from  60  to  70  feet." 

In  Cuvier's  opinion  Megalosaurus  partook  of  the  structure  of  the 
Crocodile  and  the  Monitor.  (Mantell,  '  Geology  of  Sussex ' ;  Cuvier, 
'  Ossemens  Fossiles,'  and  '  Geol.  Trans.,'  vol.  iii.,  2nd  series  ;  Mantell, 
'  Fossils  of  the  British  Museum.') 

Besides  the  localities  above  mentioned,  we  may  notice  the  occurrence 
of  this  animal  in  the  Oolite  of  Normandy ;  Forest  Marble,  Caen ;  and 
Jura,  near  Solothurn  (?).    (H.  Von  Meyer.)  [Sauria.] 

MEGA'PHYTON,  a  genus  of  Fossil  Plants,  from  the  Coal-Measures. 
[Coal  Plants.] 

MEGAPODIID^E,  Mr.  Swainson's  name  for  a  family  of  Rasores, 
consisting  of  the  genus  Menura,  the  sub-genus  Megapodius,  and  the 
genera  Dicholophus,  Psophia,  and  Crax,  with  the  sub-genera  Crax, 
Ourax,  Ortalida,  Penelope,  and  Lophocerus. 

MEGAPODIUS.  [Cracidje.] 

MEGAPTERA.  [Cetacea.] 

MEGARI'MA,  the  name  proposed  by  Rafinesque  for  those  species 
of  2'erebratida  which  are  nearly  equivalve  and  smooth,  as  T.  lecvis, 
T.  crassa,  &c. 

MEGASPTOA,  Dr.  Lea's  name  for  a  genus  of  pupiform,  terrestrial, 
testaceous  Mollusca,  remarkable  for  the  length  of  the  spire  of  its 
shell,  which  consists  of  23  close-set,  narrow,  gradually -increasing 
whorls,  which  he  thus  characterises  : — 

Shell  clavate ;  aperture  nearly  oval,  below  rounded ;  margins 
reflected,  above  disjoined ;  columella  many-folded,  below  entire,  not 
effuse.    Animal  unknown. 

This  genus,  which  is  closely  analogous  to  the  genera  Mulimus,  Pupa, 
and  A  uricula,  according  to  Dr.  Lea,  is  founded  on  a  single  species, 
M.  Ruschenbergiana. 

The  shell  is  subcyiindrical,  turrcted,  thickly  striate,  brownish, 
with  longitudinal  reddish-brown  spots,  having  a  solid  apex ;  whorls 
23,  rather  flattened ;  spire  obtu?e  at  the  apex ;  columella  with  four 
folds  ;  outer  lip  reflected. 
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ifrr/riyilra  ICutchcnbergiann,  Lea. 

MEOASTOMA.  [LllTLlDA] 

MEGATHE'RIIDiE,  Megatheroids  of  Owen,  who  Includes  under  the 
family  tho  follovviug  genera  of  extinct  Edentata,  namely,  Megat/ierium, 
Mcyalonyx,  Glossotherium,  Mijlodon,  and  SceHdotherUfm,  all  of  which 
have  as  yet  been  found  in  America  only. 

Megalherkm (Cuvier),  a  gigantic  extinct  Maramiferou-i  Quadruped, 
more  nearly  allied  to  the  Ant- Eaters  and  Sloths  than  to  the  Armadilloes. 
The  dental  formula  cannot  be  definitely  stated,  because  tho  number 
of  teeth  in  the  lower  jaw  is  not  known.  The  upper  jaw,  as  Professor 
Owen  has  shown,  contains  fivo  on  each  side,  and  from  the  analogy  of 
Scdidotherium  it  may  be  conjectured  that  Megatherium  had  only  fout 
teeth  on  each  side  in  the  lower  jaw.  In  that  case  the  formula  would 
be  : — 

Incisors,  -  ;  Canines,  —  ;  Molars,  5—  =  18. 
0  0  4—4 

Cuvier  pointed  out  the  skull  of  this  animal  as  very  much  resem- 
bling that  of  the  Sloths,  but  observed  that  the  rest  of  the  skeleton 
bore  a  relationship  partly  to  the  Sloths  and  partly  to  the  Ant-Eaters. 
The  Madrid  specimen  was  for  a  long  time  the  principal  if  not  the 
only  source  of  information  with  regard  to  the  genus  ;  aud  as  Mr.  Clift 
remarks  in  his  paper,  to  which  we  shall  presently  allude  more  largely,* 
that  magnificent  though  imperfect  skeleton  had  remained  for  the  last 
century  altogether  unique.  "  Very  few  additional  specimens,"  says 
that  able  osteologist,  "  appear  to  have  been  sent  to  Europe ;  and  no 
other  cabinet  save  the  solitary  one  at  Madrid  possessed  (as  far  as  I  am 
able  to  learn)  a  single  intelligible  fragment  which  could  with  certainty 
be  assigned  to  this  great  unknown."  Tho  zeal  and  energy  of  Sir  Wood- 
bine Parish  have  added  greatly  to  the  materials  for  arriving  at  a  just 
conclusion  as  to  the  proper  place  of  this  animal  in  the  series ;  and  the 
history  of  the  Megatherium  may  now  be  considered  to  be  complete. 

Acoording  to  the  description  of  Don  Joseph  Garriga.t  Spain  pos- 
sessed considerable  parts  of  at  least  three  different  skeletons.  The 
first  and  most  complete  is  that  which  is  preserved  in  the  royal  cabinet 
at  Madrid.  This  was  sent  over  in  1789  by  the  Marquis  of  Loreto, 
viceroy  of  Buenos  Ayres,  with  a  notioe  stating  that  it  was  found  on 
the  bauks  of  the  river  Luxan,  west-south-west  of  Buenos  Ayres.  In 
1795  a  second  arrived  from  Lima,  and  other  portions,  probably  not 
very  considerable,  were  possessed  by  Father  Fernando  Soio,  who  had 
received  them  as  a  present  from  a  lady  who  had  come  from  Paraguay. 
According  to  Messrs.  Pander  and  D' Alton,  they  were  unable  in  1818  to 
find  any  traces  of  the  Lima  specimen,  or  that  which  had  belonged  to 
Fernando  Scio. 

The  remains  collected  by  Sir  Woodbine  Parish  were  found  in  the 
river  Salado,  which  runs  through  the  flat  alluvial  plains  (the  Pampas) 
to  the  south  of  the  city  of  Buenos  Ayres,  after  a  succession  of  three 
unusually  dry  seasons,  "  which  lowered  the  waters  in  an  extraordinary 
degree,  and  exposed  part  of  the  pelvis  to  view  as  it  stood  upright  in 
the  bottom  of  the  river."  This  and  other  parts  having  been  carried 
to  Buenos  Ayres  by  the  country  people,  were  placed  at  the  disposal 
of  Sir  Woodbine  Parish  by  Don  Hilario  Sosa,  the  owner  of  the  pro- 
perty on  which  the  bones  were  found.  A  further  inquiry  was  insti- 
tuted by  Sir  AVoodbine  Parish,  and,  on  his  application,  the  governor, 
Don  Manuel  Rosas,  granted  assistance,  the  result  of  which  was  the 
discovery  of  the  remains  of  two  other  skeletons  on  his  excellency's 
properties  of  Las  Averias  and  Villauueva;  the  one  to  the  north,  the 
other  to  the  south  of  the  Salado,  but  at  no  great  distance  from  the 
place  where  the  first  had  been  found.  "  Au  immense  shell  or  ca3e 
was  found  with  the  remains  discovered  on  the  properties  of  Don 
Manuel,  portions  of  which  were  brought  to  this  country,  but  most  o 
the  bones  associated  with  the  shell  crumbled  to  pieces  after  exposure 
to  the  air,"  and  the  broken  pieces  preserved  had  not  been  sufficiently 
made  out,  when  Mr.  Clift  published  his  memoir,  to  enable  that  zoolo- 
gist to  describe  them  satisfactorily  ;  but  he  gives  very  accurate  figures 
of  a  portion  of  the  shell. 

The  cuts  in  the  following  page  will  convey  to  the  reader  more  accu- 
rately than  words  the  osseous  structure  of  this  enormous  auimal, 
which  when  full  grown  must  have  been  more  than  14  feet  long 
including  the  tail,  and  upwards  of  8  feet  in  height. 

The  simple  outline  (from  Pander  and  D' Alton)  shows  ths  extent  of 
the  skeleton  at  Madrid.  The  pale  tint  expresses  the  extent  of  corre- 
sponding parts  sent  to  Eugland  by  Sir  Woodbine  Parish.  The  dark 
tint  shows  the  additional  parts,  which  are  deficient  in  the  Madrid 
skeleton.    ('  Geol.  Trans.') 

The  thigh  bone  wa3  twice  the  thickness  of  that  of  the  largest 
elephant;  the  fore  foot  must  have  measured  more  than  a  yard  in 

*  '  Some  account  of  the  Remains  of  the  Megatherium  sent  to  England  from 
Buenos  Ayres,  by  Woodbine  Parish,  Jun.,  Esq.,  F.G.S.,  F.R.S.,'  by  William 
Clift,  Esq.,  F.G.s!,  F.R.S. 

t  '  Descripcion  del  Esqueleto  de  un  Quadrupedo  muy  corpulento  y  raro  que  -a 
conserva  en  el  Real  Gabinete  de  la  Ilistoria  Natural  de  Madrid.'  (Madrid,  1796.) 
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length,  and  more  than  12  inches  in  width,  and  was  terminated  by  an 
enormous  claw,  and  the  width  of  the  upper  part  of  the  tail  could 


roots,  which,  in  all  probability,  constituted  the  principal  part  of  its 
food.    The  snout  of  the  animal  appears  to  have  terminated  in  a  short 


Skeleton  of  Megatherium.  Clift. 

not  have  been  less  than  2  feet.  The  following  comparative  measure-  I  proboscis,  which  must  have  borne  a  good  deal  of  resemblance  in  its 
ments,  furnished  by  Mr.  Clift,  will  be  found  in  Sir  Woodbine  Tarish's  |  proportions  to  that  of  the  modern  Tapirs. 


Scale  of  2  feet. 

Skeleton  of  Megatherium  foreshortened,  showing  a  nearly  front  view  of  the  head  and  anterior  and  posterior  extremities. 


Pander  and  D'Alton. 


interesting  work,*  where  a  highly  characteristic  figure  of  the 
skeleton,  drawn  from  the  original  bones,  under  Mr.  Clift.' s  superin- 
tendence, shows  the  parts  which  are  wanting  : — 

Elephant.  Megatherium, 
ft.   in.        ft.  in. 

The  expansion  of  the  ossa  ilia  .       .       .3    8  5  1 

Breadth  of  the  largest  caudal  vertebra  .07  19 
Circumference  of  middle  of  femur    .       .10  2  2 

LeDgth  or  the  os  calcia        .       .       .      .  0    1\  15 

The  whole  of  the  structure  of  this  extinct  animal  is  admirably 
adapted  for  digging  the  earth  so  as  to  enable  it  to  obtain  the  succulent 

*  'Buenos  Ayrcs  and  the  Provinces  of  the  ltio  cle  la  Plata,'  Svo,  London. 


"We  have  seen  that  an  immense  shell  or  case  accompanied  the 
remains  discovered  to  the  north  and  the  south  of  the  river  Salado ; 
and  Dr  Buckland  was  led  to  suppose,  not  without  considerable 
apparent  ground  for  the  opinion,  that  this  shell  was  the  armour  that 
protected  the  Megatherium,. 

"  The  size  of  the  Megatherium,"  says  Dr.  Buckland,  in  his  '  Bridge- 
water  Treatise,'  "  exceeds  that  of  the  existing  Edentata,  to  which  it 
is  most  nearly  allied,  in  a  greater  degree  than  any  other  fossil  animal 
exceeds  its  nearest  living  congeners.  With  the  head  and  shoulders 
of  a  Sloth,  it  combined  in  its  leg.?  and  feet  an  admixture  of  the 
characters  of  the  Ant-Eater,  the  Armadillo,  and  the  Chlamyphorus ;  it 
probably  also  still  further  resembled  the  Armadillo  and  C/damyphorus, 
in  being  cased  with  a  bony  coat  of  armour.    Its  haunches  were  more 
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than  5  foet  wide,  and  its  body  12  foot  long  and  8  foot  high  ;  its  feet 
woro  a  yard  in  length,  and  terminated  !>y  most  gigantic  claws;  its 
tail  was  probably  clad  in  armour,  and  much  larger  than  the  tail  of 
any  other  boast  among  oxtiuet  or  living  terrestrial  Mammalia.  Thus 


Bones  of  the  pelvis  of  Megatherium,  discovered  by  Sir  Woodbine  Parish,  now 
in  the  Museum  of  the  RojmI  College  of  Surgeons,  London.  The  bones  of  the 
left  hind  leg  and  several  of  those  of  the  foot  are  restored  nearly  to  their  natural 
place.    (Dr.  Buckland,  '  Bridgewater  Treatise.') 


Pngueal  phalanx  of  Megatherium,  one-fourth  natural  size.  Gift. 


Tooth  of  Megatherium,  one-third  natural  size.  Clift. 

heavily  constructed,  and  ponderously  accoutred,  it  could  neither  run, 
nor  leap,  nor  climb,  nor  burrow  under  the  ground,  and  in  all  its 
movements  must  have  been  necessarily  slow  ;  but  what  need  of  rapid 
locomotion  to  an  animal  whose  occupation  of  digging  roots  for  food 
was  almost  stationary  ?  And  what  need  of  speed  for  flight  from  foes, 
to  a  creature  whose  giant  carcass  was  encased  in  an  impenetrable 
cuirass,  and  who,  by  a  single  pat  of  his  paw,  or  lash  of  his  tail,  could 
in  an  instant  have  demolished  the  Couguar  or  the  Crocodile  ?  Secure 
within  the  panoply  of  his  bony  armour,  where  was  the  enemy  that 
would  dare  encounter  this  Leviathan  of  the  Pampas  ?  or  in  what  more 
powerful  creature  can  we  find  the  cause  that  has  effected  the  extir- 
pation of  his  race  ?  His  entire  frame  was  an  apparatus  of  colossal 
mechanism,  adapted  exactly  to  the  work  it  had  to  do ;  strong  and 
ponderous,  in  proportion  as  this  work  was  heavy,  and  calculated  to 
be  the  vehicle  of  life  and  enjoyment  to  a  gigantic  race  of  quadrupeds, 
which,  though  they  have  ceased  to  be  counted  among  the  living 
inhabitants  of  our  planet,  have,  in  their  fossil  bones,  left  behind  them 
imperishable  monuments  of  the  consummate  skill  with  which  they 
were  constructed.    Each  limb  and  fragment  of  a  limb  forming 


co-ordinate  parts  of  a  well  adjusted  and  perfect  whole;  and  through 
all  thoir  deviations  from  the  form  and  proportion  of  tho  limbs  of 
other  quadrupeds,  affording  fresh  proofs  of  tho  infinitely  vari>:d  and 
inexhaustible  contrivances  of  croativo  wisdom."  Much  of  thin  eloquent 
passage  is  unassailable  ;  but  Professor  Owen  has  demonstrated  most 
clearly,  and,  wo  havo  reason  to  believe,  to  tho  entire  satisfaction  of 
Dr.  liucklaud  himself,  that  tho  tessellated  shell  or  case  found  with 
tho  Salado  remains  did  not  belong  to  the  M ryatherium,  whoso  tegu- 
mcntary  covering  seems  to  havo  been  not  unlike  that  of  the  Ant- 
Eaters  and  Sloths,  but  to  a  Dasypodoid  or  Armadillo-like  gigantic 
extinct  animal,  to  which  Professor  Owen  has  aligned  the  name  of 
Qlyptodon,  whoso  hind  foot,  like  tho  fore,  appears  to  be  expressly 
modified  to  form  a  base  to  a  column  destined  to  support  an  enormoim 
incumbent  weight ;  whilst  in  tho  Megatherium  tho  toes  were  free  to 
be  developed  into  long  and  compressed  claws,  such  as  form  the  com- 
pensating weapons  of  defence  of  the  hair-clad  Sloths  and  Ant-Eaters. 
[Glyitodon.]  Professor  Owen,  in  his  paper  read  to  tho  Geological 
Society  of  London,  entitled,  '  A  Description  of  a  Tooth  and  Part  of 
tho  Skeleton  of  the  Qiyptodun,  a  largo  quadruped  of  the  Edentata 
Order,'  to  which  belongs  tho  tessellated  bony  armour  figured  by 
Mr.  Clift  in  his  '  Memoir  on  tho  Remains  of  the  Megatherium  brought 
to  England  by  Sir  Woodbine  Parish,'  showed  that  the  portions  of 
tessellated  armour  described  and  figured  by  Weiss  ('  Berlin  Trans./ 
1827)  are  identical  in  structure  with  those  brought  to  England  by  Sir 
Woodbine  Parish,  and  that  tho  bones  whicli  were  found  with  the 
armour  in  both  cases  are  the  same  in  their  characters,  and  therefore 
that  they  belonged  to  animals  specifically  identical.  He  next  entered 
ujjou  the  inquiry:  Had  the  Megatherium  a  bony  armour?  and  he 
concluded,  from  a  comparison  of  its  skeleton  with  that  of  the  Anna- 
dilloes,  that  it  had  not.  In  the  pelvis  of  the  Armadillo  there  are  12 
sacral  vertebras  anchylosed  together,  and  the  spiue3  of  the  vertebra} 
are  greatly  developed  auterio-posteriorly,  forming  a  continuous  vertical 
ridge  of  bone,  bearing  immediately  the  superincumbent  weight.  In 
the  Megathere  the  sacral  vertebras  are  only  4  in  number,  and  are  not 
anchylosed,  and  the  spinous  processes  are  comparatively  small,  not 
locked  together,  as  in  the  Armadilloes,  but  separated  by  intervals  as  in 
the  Sloths.  In  the  Armadilloes,  the  weight  of  the  cuiras3  is  transferred 
from  the  sacrum  to  the  thigh  bones  by  two  points  on  each  side.  One 
of  them,  the  ischium,  is  anchylosed  to  the  posterior  part  of  the 
sacrum,  the  other  point  is  formed  by  the  conversion  of  the  iliac  bone 
into  a  stout  three-sided  beam  passing  straight  from  the  thigh  joint  to 
abut  against  the  anterior  part  of  the  sacrum,  where  the  weight  of 
the  shell  is  greatest,  a  structure  which  is  wanting  in  the  Megathere. 
In  no  species  of  Armadillo  is  the  ilium  expanded,  while  in  the 
Megathere  it  is  greatly  developed,  resembling  that  of  the  Elephant 
in  size,  form,  and  position ;  and  among  the  Edentata  the  nearest 
approach  in  this  portion  of  the  skeleton  is  to  be  found  among  the 
Sloths  and  Ant-Eaters.  The  most  striking  point  however  in  the 
structure  of  the  Armadilloes,  with  reference  to  the  support  of  a  bony 
covering,  is  the  remarkable  production  of  a  part  of  the  vertebra  from 
above  the  anterior  articular  process  on  each  side,  in  a  straight  direction 
upwards,  outwards,  and  forwards,  to  nearly  the  level  of  the  true 
spinous  processes.  Now  these  oblique  processes,  which  are  developed 
only  in  the  loricated  Edentata,  beautifully  correspond  in  form  and 
use  with  the  tie-bearers  in  the  architecture  of  a  roof,  and  are  entirely 
wanting  in  the  Megathere,  the  structure  of  this  part  of  the  vertebral 
column  of  that  animal  corresponding  with  the  character  of  the 
vertebras  of  the  hair-clad  Sloths  and  Ant-Eaters.  Professor  Owen 
noticed  other  supposed  adaptations  in  the  skeleton  of  the  Megathere 
to  sustain  a  bony  covering,  as  the  breadth  of  the  ribs,  but  the  ribs  of 
the  Sloths  and  Ant-Eaters  are  broader  than  those  of  the  Armadilloes. 

The  paper  contained  a  tabular  account  of  the  discovery  of  twelve 
skeletons  of  the  Megathere,  and  in  ne  instance  did  any  portion  of 
bony  armour  occur  with  or  near  the  bone.*  A  notice  was  also  given 
of  the  remains  of  a  Glyptodon,  found  in  the  left  bank  of  the  Pedernal 
before  its  junction  with  the  Sala,  an  affluent  of  the  Rio  Santo,  near 
Monte  Video,  and  preserved  in  the  museum  of  that  town.  From 
the  accounts  which  have  been  given  of  these  remains,  they  appear  to 
have  belonged  to  the  same  species  as  that  descibe-'  in  the  paper.  An 
allusion  was  also  made  to  some  portions  of  bony  armour  obtained  in 
the  Rio  Seco,  in  the  Banda  Oriental,  and  similar  in  structure  to  the 
specimen  of  the  Pedernal.  One  of  the  portions  was  the  covering  for 
the  tail.  It  was  hollow  to  its  extremity,  and  presented  in  its  con- 
cavity vestiges  of  caudal  vertebra;  very  distant  from  each  other. 

In  conclusion,  Professor  Owen  observes,  that  having  brought 
together  evidence  of  the  remains  of  five  specimens  (found  in  the  Rio 
Seco,  Rio  Janeiro,  Villanueva,  Pedern?l,  and  the  Banda  Oriental)  of 

•  Sir  Woodbine  Parish,  in  May,  1S39,  communicated  to  the  writer  of  this 
article  a  letter  received  by  him,  giving  information  of  the  discovery  of  an  almost 
entire  skeleton  of  an  adult  Megatherium  on  the  banks  of  the  Rio  de  la  Matanza, 
with  all  the  vertebra;  of  the  body,  all  the  ribs,  all  the  teeth,  the  head,  and  the 
legs — in  short,  with  the  whole  of  the  bones  except  the  tail  and  one  foot.  Close 
to  it  was  the  skeleton  of  a  'Tatou  gigantesque '  {Glyptodon  probably),  with  its 
bony  armour  complete.  There  was  also  found  a  very  small  and  perfect  .V-.'a. 
thcrium,  which  must  have  been  only  just  born  at  the  epoch  of  destruction.  No 
mention  is  made  of  any  traces  of  bony  armour  or  shell  about  the  Megatheria. 
In  the  old  animal  only  one  foot  is  wanting.  It  has  been  suggested  that  the 
so-called  young  Megatherium  way  possibly  be  a  skeleton  of  SceliJutherium. 
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a  large  Edentate  species  undoubtedly  covered  with  armour,  and  more 
or  less  corresponding  with  the  characters  of  the  Olyptodon,  and 
having  established  the  characters  of  that  ge»is  on  both  dentary  and 
locomotive  organs ;  he  trusts  at  the  same  time  that  he  has  vindicated 
the  opinion  of  Cuvier  with  reference  to  the  Megathere,  by  proving  it 
to  be,  by  its  tegumentary  covering  as  well  as  its  osseous  system,  more 
nearly  allied  to  the  Ant-Eaters  and  Sloths  than  to  the  Arinadilloas. 
('  Geol.  Proc.,'  1839.)  .      .  .  , 

May  we  venture  a  suggestion  as  to  the  immediate  probable  cause  of 
the  extinction  of  these  and  other  gigantic  quadrupeds  whose  remains 
are  found  in  America  ?  The  southern  parts  of  that  great  continent 
are  even  now  subject  to  long-continued  droughts,  sometimes  lasting 
for  three  years  in  succession,  and  bringing  destruction  on  the  cattle ; 
and,  indeed,  the  discovery  of  the  remains  collected  by  Sir  Woodbine 
Parish  was  owing  to  a  succession  of  unusually  dry  seasons,  as  wo 
have  seen.  The  upright  position  of  most  of  these  skeletons  found  in 
situ,  with  the  ponderous  vertebrae  and  bones  of  the  pelvis  in  their 
natural  situation,  indicates  that  the  animal  must  have  been  bogged  in 
adhesive  mud  sufficiently  firm  to  uphold  the  pouderous  bones  after 
the  decomposition  of  the  soft  parts.  A  long  continued  drought 
would  naturally  have  brought  these  extinct  animals  from  the  drained 
and  parched  country  to  the  rivers,  dwindled  by  the  continued  dry 
seasons,  to  a  slender  stream  running  between  exteusive  mud  banks, 
in  which  these  gigantic  quadrupeds  may  havo  been  ingulfed  in  their 
anxious  efforts  to  reach  the  water.* 

Metjulonyx  (Jefferson). — Under  this  name  Mr.  Jefferson,  formerly 
President  of  the  United  States,  described,  from  some  bones  found  in 
caverns  in  the  west  of  Virginia,  an  extinct  mammiferous  animal, 
which  he  considered  to  be  carnivorous.  The  bones  on  which  his 
description  was  founded  were,  a  small  fragment  of  a  femur  or  a 
humerus,  a  complete  radius,  an  ulna  complete  but  broken  in  two, 
three  clavvs,t  and  half  a  dozen  other  bones  of  the  foot. 

From  the  materials  above  mentioned,  and  on  comparison  with  the 
analogous  bones  in  the  Lion,  Mr.  Jefferson  came  to  the  conclusion 
that  the  Megalonyx  must  have  been  upwards  of  5  feet  in  height,  that 
it  must  have  weighed  nearly  900  lbs.,  that  it  was  the  largest  of  ungui- 
culated  animals,  and  that  it  was  probably  the  enemy  of  the  Mastodon 
of  the  Oliio,  as  the  Lion  is  of  the  Elephant.  When  once  a  theory 
takes  possession  of  the  human  mind,  there  is  generally  no  want  of 
materials  to  confirm  it  in  the  imagination  of  the  theorist.  Thu3  Mr. 
Jefferson  appeals  to  certain  figures  resembling  a  Lion  mentioned  by 
the  most  ancient  historians  of  the  Anglo-Americans  as  visible  on  a 
rock  at  the  mouth  of  the  Kanhawa,  a  branch  of  the  Ohio,  which 
must  have  been  traced  by  the  hands  of  the  Indians  from  their  rude- 
ness; and  to  the  accounts  of  travellers,  some  of  them  then  living, 
who  had  heard  during  the  night  frightful  roarings  which  terrified  the 
dogs  and  the  horses  ;  and  he  asks  if  they  do  not  prove  the  existence 
of  some  great  unknown  carnivorous  species  in  the  interior  of  America, 
and  whether  this  redoubtable  animal  may  not  have  been  the 
Megalonyx  1 

Dr.  Wistar,  Professor  of  Anatomy  in  the  University  of  Philadelphia, 
subsequently  perceived  some  analogy  between  the  bones  of  the  fossil 
foot  of  Jefferson's  animal  and  similar  bones  in  the  foot  of  the  Sloth, 
without  other  aid  than  Daubenton's  description. 

Cuvier,  who  saw  at  once  the  true  analogies  of  the  animal,  and  was 
ridiculed  for  his  opinion  by  Faujas  de  St.  Fond,  who  mistook  the 
clear-sightedness  of  that  great  zoologist  for  the  blindness  of  one  who 
would  constrain  nature  to  bend  to  the  factitious  classification  of  an 
artificial  system,  obtained  casts  of  the  bones  indicated  by  Jefferson 
from  Mr.  Peale  of  Philadelphia,  and  was  afterwards  furnished  by  M. 
Palisot  de  Beauvois,  with  two  fragments  found  in  the  same  cavern 
where  Jefferson's  specimens  were  discovered ;  fortunately  one  of  these 
was  a  tooth.  With  these  additional  materials  Cuvier  completed  his 
labours,  and  satisfactorily  showed  that  the  Megalonyx  belonged  to 
the  Edentata. 

Professor  Owen,  in  his  description  of  his  genus  Mylodon,  says,  "  The 
greater  part  of  Cuvier's  chapter  on  Megalonyx  is  devoted  to  the 
beautiful  and  justly  celebrated  reasoning  on  the  ungueal  phalanx, 
whereby  it  is  proved  to  belong  not  to  a  gigantic  Carnivore  of  the  Lion 
kind,  as  Jefferson  supposed,  but  to  the  less  formidable  order  of 
Edentate  Quadrupeds;  and  Cuvier,  in  reference  to  the  tooth — the 
part  on  which  alone  a  generic  character  could  have  been  founded — 
merely  observes  that  it  resembles  at  least  as  much  the  teeth  of  one 
of  the  great  Armadilloes  as  it  does  those  of  the  Sloths.  In  the  last 
edition  of  the  'Regne  Animal '  Cuvier  introduces  the  Megatherium 
and  Megalonyx  between  the  Sloths  and  Armadilloes,  but  alludes  to  no 

*  Mr.  Darwin  states  that  lie  was  informed  by  an  eyewitness,  that  during  the 
'  gran  seco  '  the  cattle  in  herds  of  thousands  rushed  into  the  Parana,  and  being 
exhausted  by  hunger,  they  were  unable  to  crawl  up  the  muddy  banks,  and  were 
drowned.  ('  Voyages  of  the  Adventure  and  Beagle  between  the  years  1826  and 
1836,'  vol.  Hi.,  1839.)  Sir  Woodbine  Parish  says,  "In  the  last  great  drought, 
which  continued  during  the  summers  of  1830,  1831,  and  1832,  it  was  calculated 
that  from  a  million  and  a  half  to  two  millions  of  animals  died ;  the  borders  of 
all  the  lakes  and  streamlets  in  the  province  were  long  afterwards  white  with 
their  bones."  ('  Buenos  Ayres  and  the  Provinces  of  the  Rio  de  la  Plata,'  8vo, 
1839.) 

t  The  ungueal  phalanx  of  Megalonyx  is  much  more  compressed  than  that  of 
ilii/athorium. 


other  difference  between  the  two  genera  than  that  of  size — '  l'autre, 
le  Megalonyx,  e3t  un  peu  moindre.'  Some  systematic  naturalists,  as 
Desmarest  and  Fischer,  have  therefore  suppressed  the  genus,  and 
made  the  Megalonyx  a  species  of  Megatherium,  under  the  name  of 
Megatherium  Jeffersonii.  The  deutal  characters  of  the  genus  Megathe- 
rium are  laid  down  by  Fischer,  as  follows : — '  Dent.  prim.  et.  Ian. 
n  i  4  ... 

-:  molares.   .,  obducti,  tritores,  coronide  nunc  plana  transversim 
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sulcata,  nunc  medio  excavata  margiuulis  prominulis.'  That  Mega- 
lonyx had  the  same  number  of  molars  as  Megatherium  (supposing 
that  number  in  the  Megathero  to  be  correctly  stated,  which  it  is  not) 
is  here  assumed  from  analogy,  for  neither  Jefferson,  Wistav,  nor 
Cuvier— the  authorities  for  Megalonyx  quoted  by  Fischer — possessed 
other  means  of  knowing  the  dentition  of  that  animal  than  were 
alforded  by  the  fragment  of  a  single  tooth."  (Owen,  in 'Zoology  of 
H.M.S.  Beagle.' 

The  same  author  adds,  "  With  respect  to  existing  Mammalia,  most 
naturalists  of  the  present  day  seem  to  be  unanimous  as  to  the  con- 
venience at  least  of  founding  a  generic  or  subgeneric  distinction  on 
well-marked  modifications  in  the  form  and  structure  of  the  teeth, 
although  they  may  correspond  in  number  and  kind,  in  proof  of  which 
it  needs  only  to  peruse  the  pages  of  a  '  Systema  Mammalium '  which 
relate  to  the  distribution  of  the  Rodent  order.  According  to  this 
mode  of  viewing  the  logical  abstractions  under  which  species  are 
grouped  together,  the  extinct  Edentate  Mammal  discovered  by  Jefferson 
must  be  referred  to  a  genus  distinct  from  Megatherium,  and  for  which 
the  term  Megalonyx  should  be  retained.  This  will  be  sufficiently 
evident  by  comparing  the  descriptions  given  by  Cuvier  of  oue  of  the 
teeth  of  Megalonyx  Jeffersonii,  and  by  Dr.  Harlan  of  a  tooth  of  his 
M.  laqueatus,  with  those  of  the  Megatherium  which  have  been  pub- 
lished by  Mr.  Clift.  The  fragment  of  the  molar  tooth  of  the  Megalonyx 
Jrffersonii,  described  and  figured  in  the  'Ossemens  Fossiles,'  seems  to 
have  been  implanted  in  the  jaw  like  the  teeth  of  the  Megatherium  by 
a  simple  hollow  base,  similar  in  form  and  size  to  the  protruded 
crown  :  its  structure  Cuvier  describes  as  consisting  of  a  central  cylinder 
of  bone  enveloped  in  a  sheath  of  enamel.  The  transverse  section  of 
this  tooth  presents  an  irregular  elliptical  form,  the  external  contour 
beiug  gently  and  uniformly  convex;  the  internal  one  undulating, 
convex  in  the  middle,  and  slightly  concave  on  each  side,  arising  from 
the  tooth  beiug  traversed  longitudinally  on  its  inner  side  by  two  wide 
and  shallow  depressions.  The  imperfect  tooth  of  the  species  called 
by  Dr.  Harlan  Megalonyx  laqueatus,  and  of  which  a  cast  was  presented 
by  that  able  and  industrious  naturalist  to  the  Museum  of  the  Royal 
College  of  Surgeons,  resembles  in  general  form,  and  especially  in  the 
characteristic  double  longitudinal  groove  on  the  inner  side,  the  tooth 
of  the  Megalonyx  Jeffersonii." 

Two  claws  of  the  fore  foot,  a  radius,  humerus,  scapula,  one  rib,  an 
os  calcis,  a  metacarpal  bone,  some  vertebrae,  a  femur,  and  a  tibia  of 
Megalonyx  laqueatus,  which  were  discovered  in  Big-Bone  Cave, 
Tennessee,  United  States,  are  also  described  by  Dr.  Harlan,*  who, 
though  he  does  not  enter  into  the  question  of  the  generic  characters 
of  Megalonyx,  seems,  as  Professor  Owen  observes,  to  feel  that  they  do 
not  rest  entirely  on  dental  modifications;  for  Dr.  Harlan  remarks 
that  "  a  minute  examination  of  the  tooth  and  knee-joint  renders  it 
not  improbable,  supposing  the  last-named  character  to  be  peculiar  to 
it,  that  if  the  whole  frame  should  hereafter  be  discovered,  it  may  even 
claim  a  generic  distinction,  in  which  case  either  Aulaxodon  or  Pleurodon 
would  not  be  an  inappropriate  name."  Upon  this  Professor  Owen 
makes  the  following  pertinent  observation  : — "  There  can  be  no  doubt, 
as  it  appears  to  me,  with  respect  to  a  fossil  jaw  presenting  teeth  in  the 
same  number  and  of  the  same  general  structure  as  in  the  Megatherium, 
and  with  individual  modifications  of  form  as  well  marked  as  those 
which  distinguish  Megatherium  from  Megalonyx,  that  the  palaeonto- 
logist has  no  other  choice  than  to  refer  it,  either  as  Fischer  has  done 
with  Megalonyx,  to  a  distinct  species  of  the  genus  Megatherium,  or  to 
regard  it  as  a  type  of  a  sub-genus  distinct  from  both.  With  reference 
however  to  the  Pleurodon  of  Dr.  Harlan,  after  a  detailed  comparison 
of  the  cast  of  the  tooth  on  which  that  genus  is  mainly  founded  with 
the  descriptions  and  figures  of  the  tooth  of  the  Megalonyx  Jeffersonii 
in  the  '  Ossemens  Fossiles,'  they  seem  to  differ  in  so  slight  a  degree  as 
to  warrant  only  a  specific  distinction,  and  this  difference  even,  viewing 
the  various  proportions  of  the  teeth  in  the  same  jaw  of  the  Megathe- 
rium, is  more  satisfactorily  established  by  the  characters  pointed  out 
by  Dr.  Harlan,  in  the  form  and  proportions  of  the  radius,  than  by 
those  of  the  tooth  itself." 

Among  the  bones  collected  by  Spix  and  Martius  in  the  cave  of 
Lassa  Grande,  near  the  Arrayal  de  Torracigos  in  Brazil,  and  described 
by  Professor  Doellinger,  +  there  were  no  teeth,  and  only  a  few  bones 
of  the  extremities.  The  Professor  concludes  from  their  shape,  the 
presence  of  an  osseous  sheath  for  the  claw,  and  from  the  form  of  their 
articulation,  that  they  doubtless  belong  to  a  Megatheroid  animal  of 
the  size  of  an  Ox.  The  bones,  according  to  the  Professor,  are  not 
those  of  an  immature  individual,  and  agree  sufficiently  with  Cuvier's 
descriptions  and  figures  of  the  Megalonyx  to  warrant  their  being  referred 
to  that  kind  of  animal. 

*  'Medical  and  Physical  Researches,'  p.  323,  &c. 
t  Spix  and  Martius,  '  Reise  in  Brazil,'  band  ii,5  j\  S- 
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Glostothtrium  (Owen). — Tho  genua  is  founded  on  a  fragment  cf  a 
cranium  in  Mr.  Darwin's  collection,  discovered  in  the  bod  of  tho  haras 
river  in  lifinda  Oriental  with  the  skull  of  tho  Toxodon.  The  fragment 
includes  the  parieties  of  the  left  Hide  of  the  cerebral  cavity,  the 
corresponding  nervous  and  vascular  foramina,  the  left  occipital  condyle, 
a  portion  of  the  left  zygomatic  process,  and,  though  last,  not  least, 
the  left  articular  surface  of  the  lower  jaw.  No  tooth,  no  locomotive 
extremity,  was  present  to  lend  its  aid  ;  and  yet,  upon  the  slender 
materials  above  stated,  Professor  Owen  has  been  enabled  to  give  generic 
distinction  to  the  animal  to  which  they  belougod,  and  to  fix  its  place 
in  tho  animal  series  satisfactorily. 

Professor  Owen  remarks,  that  tho  importance  of  tho  articular 
surface  of  tho  lower  jaw  in  the  determination  of  the  affinities  of  a 
fossil  animal  has  been  duly  appreciated  since  the  relations  of  tho 
motions  of  the  lower  jaw  to  tho  kind  of  life  appointed  for  each  animal 
were  pointed  out  by  Cuvier;  but  ho  observes  that  we  should  bo 
deceived  if  we  were  to  establish,  in  conformity  with  the  generalisation 
laid  down  by  Cuvier,  our  conclusion,  from  this  surface,  of  the  nature 
of  the  food  of  tho  extinct  species  under  consideration;  for  the  shape 
of  the  glenoid  cavity  is  such  as  to  allow  the  lower  jaw  free  motion  in 
a  horizontal  plane  from  right  to  left,  and  forwards  or  backwards,  like 
the  movements  of  a  millstone  :  "  Nevertheless,"  continues  Professor 
Owen,  "  I  venture  to  affirm  it  to  be  most  probable  that  the  food  of 
Olossotherium  was  derived  from  tho  animal  and  not  from  the  vegetable 
kingdom,  and  to  predict,  that  when  the  bones  of  the  extremities  shall 
be  discovered,  they  will  prove  the  Qlossothero  to  be  not  an  ungulate 
but  an  unguiculate  quadruped,  with  a  foro  foot  endowed  with  the 
movements  of  pronation  and  supination,  and  armed  with  claws, 
adapted  to  make  a  breach  in  the  strong  walls  of  the  habitations  of 
those  insect  societies  upon  which  there  is  good  evidence,  in  other 
parts  of  the  present  cranial  fragment,  that  the  animal,  though  as  large 
as  an  ox,  was  adapted  to  prey." 

The  data  on  which  Professor  Owen  rests  this  affirmation,  are,  in 
the  first  place,  a  remarkable  cavity  situated  immediately  behind  tho 
tympanic  bone,  of  nearly  a  regular  hemispherical  form  and  an  inch  in 
diameter.  The  surface  of  this  cavity  does  not  appear  to  have  been 
covered  with  articular  cartilage,  because  it  is  irregularly  pitted  with 
many  deep  depressions,  and  Professor  Owen  concludes  therefore  that 
it  served  to  afford  a  ligamentous  attachment  to  the  styloid  element  of 
a  large  os  hyoides.  In  addition  to  this  evidence  of  the  size  of  the 
bones  of  the  tongue,  there  is  a  more  certain  indication  of  the  extent 
of  its  soft  and  especially  its  muscular  parts  in  the  magnitude  of  the 
foramen  for  the  passage  of  the  lingual  or  motor  nerve,  which  anterior 
condyloid  foramen  is  larger  thau  any  of  those  which  perforate  the 
cranium,  with  the  exception  of  the  great  foramen  ;  it  is  eight  lines  in 
the  long  diameter,  and  readily  admits  the  passage  of  the  little  finger. 

The  Professor  remarks  that  it  is  only  in  the  Ant-Eaters  and 
Pangolins  that  we  find  an  approximation  to  these  proportions ;  and 
that  in  the  Giraffe,  the  largest  of  ruminants,  and  having  the  longest 
and  most  muscular  tongue  in  that  order,  the  foramen  for  the  corres- 
ponding nerve  is  scarcely  more  thau  one-fourth  the  size  of  that  of 
Glossotherium.  In  the  other  parts  of  the  cranium  Professor  Owen  finds 
more  decisive  evidence  of  the  relationship  of  this  extinct  edentate  to 
the  genera  Myrmecophaga  and  Manis. 

The  question,  Had  the  Glossotherium  teeth  ?  is  answered  by  the 
Professor  in  the  affirmative,  from  the  rugged  surface  of  the  temporal 
fossa  indicating  an  extensive  temporal  muscle;  from  the  well-defined 
boundary,  formed  by  a  slightly-elevated  bony  ridge,  extending  to 
near  the  sagittal  suture  ;  the  size  of  the  zygomatic  portion  of  the 
temporal  bone,  and  the  remains  of  the  oblique  suture  by  which  it 
was  articulated  to  the  malar  bone;  and  he  is  of  opinion  that  they  will 
probably  be  found  to  be  molar  teeth  of  a  simple  structure,  as  in  the 
Ori/cteropus. 

Here  is  evidence  of  the  existence  of  an  os  malac.  This  bone  is 
wanting  in  the  Pangolins ;  in  the  true  Ant-Eaters  it  does  not  reach 
the  zygomatic  process  of  the  temporal  bone.  From  this  evidence  of 
the  completion  of  the  zygomatic  arch,  the  Professor  concludes  that 
Qlossotkerium  was  more  nearly  allied  to  the  Armadilloes  and  Oryctero- 
pus;  and  from  the  form  and  loose  condition  of  the  tympanic  bone, 
which,  through  the  care  and  attention  of  Mr.  Darwin,  was  preserved 
in  situ,  that  the  affinity  of  the  animal  was  closer  to  Orycteropus  than 
to  the  Armadilloes  :  but  the  tympanic  bone  of  Orycteropus  differs  from 
that  of  Glossotherium  in  forming  part  of  the  circumference  of  an 
ellipse  whose  long  axis  is  vertical,  and  in  sending  outwards  from  its 
anterior  part  a  convex  eminence,  which  terminates  in  a  point  directed 
downwards  and  forwards  :  in  the  distance  from  the  origin  of  the 
zygoma  to  the  occipital  plane,  which  is  relatively  greater  in  Glosso- 
therium than  in  Orycteropus,  the  former  is  more  similar  to  Myrmeco- 
phaga and  Manis. 

The  internal  surface  of  the  cranial  fragment  shows  that  in 
Qlossotkerium,  as  in  other  Bruta,  the  cerebellum  must  have  been 
almost  entirely  exposed  behind  the  cerebrum,  that  the  latter  was  of 
small  relative  size,  not  exceeding  that  of  the  Ass ;  and  that  it  was 
chiefly  remarkable,  as  in  Orycteropus,  the  Ant-Eater,  and  Armadillo, 
for  the  great  development  of  the  olfactory  ganglia. 

Such  are  the  leading  points  on  which  the  establishment  of  this 
extinct  genus  is  placed.  Our  limits  do  not  admit  of  our  following 
out  the  interesting  details  which  confirm  the  view  taken  by  Professor 


Owen,  and  which  the  reader  will  find  in  his  '  Found  Mammalia,'  an  part 
of  thj  'Zoology  of  the  Voyage  of  Her  Majesty 'h  Mi  |<  Beagle,  uodw 
the  command  of  Captain  Fit/.roy,  K.N  ,  edited  and  miperinteu  led  by 
Mr.  Darwin,  and  published  with  the  approval  of  Hex  Majesty's 
Treasury  ;'  but  we  think  it  advisable,  with  icference  to  the  succeeding 
fossil  species  described  by  the  Professor,  and  here  noticed,  to  give  the 
concluding  paragraph  in  his  paper  on  Glossotherium. 

"A  question,"  says  Professor  Owen,  "may  arise  after  perusing  the 
preceding  evidence,  upon  which  the  present  fossil  is  referred  to  a 
great  Edentate  species  nearly  allied  to  tho  Orycteropus,  whether  one 
or  other  of  tho  lower  jaws,  subsequently  to  be  described,  and  in  like 
manner  referrible,  from  their  dentition,  either  to  the  Orycteropodoid 
or  Dasypodoid  families  of  Edoituta,  may  not  have  belonged  to  the 
samo  species  as  does  the  present  mutilated  cranium.  I  tan  only 
answer,  that  those  jaws  were  discovered  by  Mr.  Darwin  in  a  different 
and  very  remote  locality  ;  that  no  fragments  or  teeth  referrible  to 
them  were  found  associated  with  the  present  fossil ;  and  that,  as  it 
would  bo  therefore  impossible  to  determine  from  the  evidence  we 
havo  now  before  us  which  of  the  two  lower  jaws  should  be  associated 
with  Glossotherium ;  and  as  both  may,  with  equal  if  not  greater  pro- 
bability, belong  to  a  totally  distinct  genus,  it  appears  to  me  to  bo 
preferable,  both  in  regard  to  tho  advancement  of  our  knowledge  of 
these  most  interesting  Edentata  of  an  ancient  world,  as  well  as  foi 
the  convenience  of  their  description,  to  assign  to  them,  for  the  present, 
distinct  generic  appellations." 

Mylodon  (Owen),  a  genus  of  Edentate  Megatherioids,  founded  on 
some  fossil  remains  described  by  Dr.  Harlan  in  his  '  Medical  and 
Physical  Researches,'  and  referred  by  him  to  Meyalonyx,  and  on  a 
mutilated  lower  jaw  and  teeth  discovered  by  Sir.  Dai  win  among  the 
many  interesting  novelties  which  have  been  the  result  of  that  zealous 
naturalist's  researches  in  the  southern  division  of  America. 

The  fossil  last  alluded  to  was  found  in  a  bed  of  partly  consolidated 
gravel  at  the  base  of  the  cliff  called  Punta  Alta,  at  15  ihia  Blanca,  in 
Northern  Patagonia,  aud  consists  of  the  lower  jaw,  with  the  series  of 
teeth  entire  on  both  sides  :  the  oxtremity  of  the  symphysis,  the  coro- 
noid  and  condyloid  processes,  and  the  angular  process  of  the  left  raniu3. 
are  wanting. 

The  teeth  are  implanted  in  very  deep  sockets,  aud  about  one  sixth 
only  of  the  last  molar  projects  above  the  alveolus;  but  the  propor- 


Lower  jaw  of  Hylolon,  one-sixth  natural  size.  Owen. 


tion  of  the  exposed  part  increases  gradually  in  the  interior  teeth. 
This  and  the  relative  distance  of  the  teeth  will  be  seen  in  the  following 
figure ; — 


External  view  of  right  ramus  of  lower  jaw  of  Mylodon  (profile),  one-sixth 
natural  size. 

The  implanted  part  of  each  tooth  is  simple,  of  the  same  size  aud 
form  as  the  projecting  crown,  and  with  a  large  conical  cavity  at  the 
base,  for  the  persistent  pulp,  and  indicating  that  their  growth  during 
life  was  perpetual. 

Professor  Owen  remarks  that  these  teeth  are  composed,  as  in 
Bradypus,  Megatherium,  and  Mcgalonyx,  of  a  central  pillar  of  coarse 
ivory,  immediately  invested  with  a  thin  layer  of  fine  and  dense  ivory, 
and  the  whole  surrounded  by  a  thick  coating  of  cement. 

The  exterior  surface  of  the  symphysis  of  the  jaw  ( which  is  com- 
pletely anchylosed)  is  characterised  by  two  oval  mammilloid  processes, 
situated  on  each  side  of  the  middle  line,  and  about  half-way  between 
the  anterior  aud  posterior  extremes  of  the  symphysis.  Nearly  4  inches 
behind  the  anterior  extremity  of  the  above  process  is  the  large  an- 
terior opeuing  of  the  dental  canal,  which  is  five  hues  in  diameter, 
and  situated  about  one-third  of  the  depth  of  the  ramus  of  the  jaw 
from  the  upper  margiu.    The  Professor  observes  that  the  magnitude 
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Teeth  of  Mylodon,  showing  the  depth  of  their  Implantation.  The  cavity  at 
the  base  of  the  tootli  is  seen  at  figure  a.    Two-thirds  Datura]  mzo.  Owen. 

of  this  foramen,  which  gives  passage  to  the  nerve  and  artery  of  the 
lower  lip,  indicates  that  this  part  was  of  large  size;  aud  that  the  two 
symphyseal  processes,  which  probably  were  subservient  to  the  attach- 
ment of  large  retractor  muscles,  denote  that  the  motions  of  such 
a  lip  were  free  and  extensive.  The  angle  of  the  jaw  is  produced 
backwards,  and  ends  in  an  obtuse  point,  slightly  bent  upwards ;  a 
foramen,  one-third  less  than  the  anterior  one,  leads  from  near  the 
commencement  of  the  deutal  canal  to  the  outer  surface  of  the  jaw,  a 
little  below  aud  behind  the  last  molar  tooth;  and  this  foramen  pre- 
sents the  same  size  and  relative  position  on  both  sides  of  the  jaw. 
Professor  Owen  finds  no  indication  of  a  corresponding  foramen,  or  of 
symphyseal  processes  in  the  figures  or  descriptions  of  the  lower  jaw 
of  the  Megatherium,  nor  in  that  of  the  Sloths,  Ant-Eaters,  Arma- 
dilloes,  or  Manises,  which  he  had  examined  with  a  view  to  this 
comparison. 

Professor  Owen  further  observes  that  in  the  Megatherium,  the 
inferior  contour  of  the  lower  jaw  is  peculiarly  remarkable,  as  Cuvier 
has  observed,  for  the  convex  prominence  or  enlargement  which  is 
developed  downwards  from  its  middle  part ;  but  in  the  Mylodon  the 
corresponding  convexity  is  slight,  not  exceeding  that  which  may  be 
observed  at  the  corresponding  part  of  the  lower  jaw  of  the  Ai  or  the 
Orycteropus ;  and  after  entering  into  further  interesting  details,  the 
Professor  comes  to  the  conclusion  that  the  lower  jaw  of  the  Mylodon 
is  very  different  from  that  of  the  Megatherium:  with  that  of  Mega- 
lonyx  he  had  of  course  no  means  of  comparing  it. 

"  Among  existing  Edentata,"  continues  the  Professor,  "  the  Mylodon, 
in  the  form  of  the  posterior  part  and  angle  of  the  jaw,  holds  an  inter- 
mediate place  between  the  Ai  and  the  great  Armadillo ;  in  the  form 
of  the  anchylosed  symphysis  of  the  lower  jaw  it  resembles  most 
closely  the  Unau,  or  Two-Toed  Sloth ;  but  in  the  peculiar  external 
configuration  of  the  symphysis,  resulting  from  the  mamilloid  processes 
above  described,  the  Mylodon  presents  a  character  which  has  not 
hitherto  been  observed  in  any  other  species  of  Bruta,  either  recent 
or  fossil" 

Two  species,  Mylodon  Harlani,  founded  on  the  fossil  described  by 
Dr.  Harlan,  and  Mylodon  Darwinii,  on  that  discovered  by  Mr.  Darwin, 
are  recorded  by  Professor  Owen  ;  and  he  gives  the  following  admeasure- 
ments of  the  lower  jaw  of  the  latter  species  : — 

Inches.  Lines. 


Length  (as  far  as  complete)      .      .       .       .    17  6 

Extreme  width,  from  the  outside  of  one  ramus 

to  that  of  the  other  .       .       .       .  ..90 

Depth  of  each  ramus       .....     4  9 

Length  of  alveolar  series  4  8 

From  first  molar  to  broken  end  of  symphysis  .  6  0 
Breadth  of  symphysis  .....  3  7 
Longitudinal  extent  of  symphysis  .  ..46 
Circumference  of  narrowest  part  of  each  ramus     5  9 


He  further  observes  that  the  teeth  and  bones  of  Mylodon  Darwinii, 
above  described,  exhibit  all  the  appearances  and  conditions  of  those 
of  a  full-grown  animal,  and  that  they  present  a  marked  difference  of 
size  as  compared  with  those  of  Mylodon  Harlani,  which  must  have 
been  a  much  larger  animal,  for  if  the  lower  jaw  of  the  latter  species 
bears  the  same  proportion  to  its  teeth  as  that  of  Mylodon  Darwinii 


does  it  must  be  about  two  feet  in  length.    ('Zoology  of  H.  M.  S. 

Beagle.') 

Scelidolherium  (Owen),  a  large  extinct  Edentate  Mammal,  allied  to 
Megatherium  and  Orycteropus. 

The  remains  on  which  this  genus  is  foundod  include  the  cranium, 
which  is  nearly  entire,  with  the  teeth,  and  part  of  the  os  hyoides ;  the 
seven  cervical  vertebrae,  eight  dorsal  and  five  sacral  vertebra,  both, 
scapula;,  the  left  humerus,  radius  and  ulna,  two  carpal  bones,  aud  an 
ungueal  phalanx ;  the  two  femora,  the  proximal  extremities  of  the 
left  tibia  and  fibula,  and  the  left  astragalus. 

These  bones  were  discovered  by  Mr.  Darwin  at  Punta  Alta  in 
northern  Patagonia,  aud  in  the  same  bed  of  partly  consolidated  gravel 
as  that  wherein  the  lower  jaws  of  Toxodon  and  Mylodon  were  imbedded. 
All  the  parts  were  discovered  in  their  natural  relative  position,  indi- 
cating, as  Mr.  Darwin  observes,  that  the  sublittoral  formation  in  which 
they  had  been  originally  deposited  had  been  but  little  disturbed.  This 
beach  is  covered  at  spring-tides,  and  many  portions  of  the  skeleton 
were  incrusted  with  Fluslrw  ;  small  marine  shells  were  lodged  within 
the  crevices  of  the  bones. 

Sufficient  of  the  cranium  remains  to  indicate  that  its  general  form 
resembled  an  elongated  slender  subcompressed  cone,  beginning  behind 
by  a  flattened  vertical  base  which  expanded  slightly  to  the  zygomatic 
region,  and  thence  contracted  gradually  in  all  its  dimensions  to  the 
anterior  extremity. 


Remains  of  skull  of  Scelidotherium,  reduced.  Owen. 


"The  Cape  Ant-Eater  (Orycteropus)"  [Aard-Vauk],  says  Professor 
Owen,  "of  all  Edentata,  most  nearly  resembles  the  present  fossil  in 
the  form  of  its  cranium,  and  next  in  this  comparison  the  great  Arma- 
dillo (Dasypus  gigas,  Cuv.)  may  be  cited.  [Armadillo.]  On  the 
supposition  therefore  that  the  correspondence  with  the  above  existing 
Edentals  observable  in  the  parts  of  the  fossil  cranium  which  do  exist, 
was  carried  out  through  those  which  are  defective,  the  length  of  skull 
of  the  Scelidothere  must  have  been  not  less  than  two  feet.  The 
cranium  is  singularly  small  aud  slender  in  proportion  to  the  rest  of 
the  skeleton,  especially  the  bulky  pelvis  and  femur,  of  which  bones 
the  latter  has  a  length  of  17  inches  and  a  breadth  of  not  less  than 
9  inches  ;  the  astragalus  again  exceeds  in  bulk  that  of  the  largest 
hippopotamus  or  rhinoceros ;  yet  the  condition  of  the  epiphyseal 
extremities  of  the  long  bones  proves  the  present  fossils  to  have 
belonged  to  an  immature  animal.  Hence,  although  the  Scelidothere, 
like  most  other  Edentals,  was  of  low  stature,  and,  like  the  Megathe- 
rium, presented  a  disproportionate  development  of  the  hinder  parts, 
it  is  probable  that,  bulk  for  bulk,  it  equalled,  when  alive,  the  largest 
existing  pachyderms  not  proboscidean.  There  is  no  evidence  that  it 
possessed  a  tessellated  osseous  coat  of  mail." 

Professor  Owen  gives  a  most  minute  and  interesting  description  of 
the  various  parts  of  the  cranium,  for  which  we  refer  to  his  memoir, 
remarking  only  that  the  most  interesting  features  in  the  region  of  the 
temporal  bone  consist  in  the  fine  condition  of  the  tympanic  bones, 
and  the  presence  of  a  semicircular  pit,  immediately  behind  the  tym- 
panic bone,  for  the  articulation  of  the  styloid  element  of  the  hyoid  or 
tongue  bone. 

"  In  these  points,"  observes  the  Professor,  "we  trace  a  most  remark- 
able correspondence  with  the  Glossothere,  and  in  the  separate  tympa- 
nic bone  the  same  affinity  to  the  Orycteropus  as  has  been  already 
noticed  in  the  more  bulky  extinct  ISdeataL  This  correspondence 
naturally  leads  to  a  speculation  as  to  the  probable  generic  relationship 
between  the  Glossothere  and  Scelidothere.  Now  it  may  first  be 
remarked  that  the  styloid  articular  depression  is  relatively  much 
larger  and  much  deeper  in  the  Glossothere  than  in  the  Scelidothere  : 
in  the  former  its  diameter  equals,  as  we  have  seen,  one  inch ;  in  the 
Scelidothere  it  measures  only  a  third  of  an  inch,  the  whole  cranium 
being  about  two-fifths  smaller.  If  we  turn  next  to  the  anterior  con- 
dyloid foramina,  which  in  the  Scelidothere  are  double  on  each  side, 
we  obtain  from  them  evidence  that  the  muscular  nerve  of  the  tongue 
could  only  have  been  one-third  the  size  of  that  of  the  Glossothere. 
These  proofs  of  the  superior  relative  development  of  the  tongue  in 
the  Glossothere  indicate  a  difference  of  habits,  and  a  modification 
probably  of  the  structure  of  the  locomotive  extremities ;  and  when 
we  associate  these  deviations  from  the  Scelidothere  with  the  known 

{  difference  in  the  position  of  the  occipital  plane,  which  in  the  Glosso- 
there corresponds  with  that  in  the  Myimecophaga  and  Bradypus,  we 
shall  be  justified  in  continuing  to  regard  them,  until  evidence  to 

I  the  contrary  be  obtained,  as  belonging  to  distinct  genera." 
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The  bones  of  the  cranium  connoctod  with  tho  organ  of  hearing  and 
an  accidental  fracture  of  tho  right  oh  pctrosum,  demonxtatiug  its  usual 
dense  and  brittlo  texture,  and  at  the  Hamo  time  exposing  the  cochlea 
with  part  of  itn  delicate  and  beautiful  lamina  spiralis,  give  Professor 
Owen  occasion  to  observo  that  tho  conservation  of  parti  of  the  organs 
of  vision  in  cortain  fossils  has  given  riso  to  argument!  which  prove 
that  the  laws  of  light  were  tho  fame  at  reunite  epneli  i  nf  the  earth's 
history  as  now  ;  whilst  the  structure  just  alluded  to  demonstrate,  in 
like  manner,  that  tho  laws  of  acoustics  have  not  changed,  and  that  tho 
extinct  giants  of  a  former  race  of  quadrupeds  were  endowed  with  the 
same  exquisite  mechanism  for  appreciating  the  vibrations  of  sound  ;l 
their  existing  congeners  enjoy  at  tho  present  day. 

"  The  brain,"  says  Professor  Owen,  "  being  regulated  in  its  develop- 
ment by  laws  analogous  to  those  which  govern  tho  early  perfection  of 
the  organ  of  hearing,  appears  to  have  been  relatively  larger  in  the 
Scelidothere  than  in  the  Olossothere :  it  was  certainly  relatively 
longer :  the  fractured  cranium  gives  us  six  inches  of  the  antero- 
posterior dkmeter  of  the  brain,  but  the  analogy  of  the  Orycterope 
would  lead  to  the  inference  that  it  extended  farther  into  the  part 
which  is  broken  away.  The  greatest  transverse  diameter  of  the  cranial 
cavity  is  four  inches  eight  lines;  their  dimensions  however  are  suffi- 
cient to  show  that  the  brain  was  of  very  small  relative  size  in  the 
Scelidothere  ;  and  both  in  this  respect  and  in  the  relative  position  of 
its  principal  masses  the  brain  of  the  extinct  Edental  closely  accords 
with  the  general  character  of  this  organ  in  the  existing  species  of  the 
same  order.  We  perceive  by  the  obtuse  ridge  continued  obliquely 
upwards  from  above  the  upper  edge  of  the  petrous  bone,  that  the 
cerebellum  has  been  situated  wholly  behind  the  cerebrum  ;  we  learn 
also,  from  the  same  structure  of  the  enduring  parts,  that  these  perish- 
able masses  were  not  divided,  as  in  the  Mauis,  by  a  bony  septum,  but 
by  a  membranous  tentorium,  as  in  the  Olossothere  and  Armadilloes  : 
in  the  Orycterope,  as  has  been  before  remarked,  there  is  a  strong, 
(sharp,  bony  ridge  extending  into  each  side  of  the  tentorium.  The 
vertical  diameter  of  the  cerebellum  and  medulla  oblongata  equals 
that  of  the  cerebrum,  and  is  two  inches  three  lines  :  the  transverse 
diameter  of  the  cerebellum  was  about  three  inches  nine  lines ;  its 
antero-posterior  extent  about  one  inch  and  a  half.  The  sculpturing  of 
the  internal  surface  of  the  cranial  cavity  bespeaks  the  high  vascularity 
of  the  soft  parts  which  it  contained,  and  there  are  evident  indications 
that  the  upper  and  lateral  surfaces  of  the  brain  had  been  disposed  in 
a  few  simple  parallel  longitudinal  convolutions.  The  two  anterior 
condyloid  foramina  have  the  same  relative  position  as  the  single  cor- 
responding foramen  in  the  Glossothere,  Orycterope,  and  Armadillos ; 
and  the  inner  surface  of  the  skull  slopes  outwards  from  these  foramina 
to  the  inner  margin  of  the  occipital  condyle." 


law  whieh  rcgulal.of  the  relative  size  of  tho  eye  to  the  body  in  the 
Mammalia.  The  malar  bone  does  not  extend  so  far  forwards  in  front 
of  tho  orbit  as  in  either  the  Orycterope  or  Armadillo  ;  in  the  inclina- 
tion however  with  which  the  sides  of  tho  face  converge  forward  I  from 
the  orbits,  the  Scelidothere  holds  an  intermediate  place  between  the 
Armadilloes  and  Orycterope." 

The  Dental  Formula  of  SoelidoUurittm  appears  to  have  been  : — 


Incisors,  -  ;  Canines,  °- :  Molars,  -  - 
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Though  the  teeth  of  Mylodon  and  Seel  idol  her  Urn  have  a  close 
analogy  to  those  of  existing  small  Insectivorous  Edentals,  there  is 
nothing  in  their  structure  to  militate  against  the  presumption  that 
these  extinct  genera  wero  fed  on  succulent  plants,  Mich  as  cabbage- 
palms,  or  on  farinaceous  vegetables,  such  as  largo  ferns.  Their  tectb 
aro  well  adapted  to  chew  vegetable  tissues  of  moderate  firmness. 
('  Zoology  of  1)  M.S.  Beagle.') 

M.  Lund  discovered  the  remains  of  a  large  number  of  fossil  Edentata 
in  Brazil.  The  portion  of  the  country  examined  by  this  zealous  zoolo- 
gist is  comprised  between  the  rivers  Hio  das  Velhas,  one  of  the  con- 
fluents of  the  Rio  de  San  Francisco,  and  the  Kio  Paraopcba.  This 
tract  forms  an  elevated  plateau  of  2000  feet  above  the  level  of  the  sea, 
and  is  traversed  in  the  midst  by  a  mountain  chain  only  from  300  to 
700  feet  high.  The  chain  is  formed  by  a  secondary  limestone  (calcaire 
secondaire)  stratified  horizontally,  and  having  all  the  characters  of  the 
zechstein  and  the  hohlen-kalkstein  of  the  Germans  (calcaire  a  caverncs). 
It  is  entirely  riddled  with  caverns,  and  traversed  in  all  directions  by 
fissures,  the  interior  of  which  is  mora  or  lc.  s  filled  with  a  red  earth 
identical  with  tho  red  earth  which  forms  the  superficial  bed  of  the 
country.  In  this  basin  of  the  Kio  das  Velhas  M.  Lund  has  discovered 
In  company  with  the  remains  of  Fcrcr,  Glires,  Pachydermata,  Rami- 
nantia,  Marsupial  ia,  Cheiroptera,  and  Semite,  the  following  mammife- 
rous  fossils,  which  seem  to  claim  attention  here  :  — 

"  Family  of  Edentata. 
"A  Myrmecophaga  (Glossotherium?  Owen)  of  the  size  of  an  ox 
(Myrmecophaga  yiyant  a). 

"  Family  of  Effodienlia. 
"1.  Two  species  of  Pasypus  ;  one  allied  to  D.  octocinctus,  and  the 
other  twice  as  large  as  the  living  species. 
"  2.  Xenurus. 

"  3.  Earyodon,  a  lost  genus  of  Tatou,  or  Armadillo. 

"4.  Heterodon,  distinguished  from  all  the  living  Armadilloes  by  the 
proportion  of  its  teeth. 

*  5.  Chlamydoiherium,  a  new  genus  of  Armadillo,  representing  on  a 
great  scale  the  genus  Eupkractui  of  \Vaglcr(the  Encoubertof  Buffon); 
two  species,  one  of  the  size  of  a  Tapir,  the  other  larger  than  a 
Rhinoceros. 

"  6.  Hoplophorus  (Glyptodon]  Owen),  a  very  extraordinary  genus, 
whether  we  consider  the  massive  proportions  of  the  species,  their 
gigantic  structure,  or  the  singular  combination  of  different  types  of 
organisation  manifested  iu  them.  Their  characters  nevertheless 
approach  more  and  more  to  the  family  of  Sloths. 

"These  singular  animals  were  armed  with  a  cuirass  which  covered 
all  the  upper  parts  of  their  body,  and  was  composed  of  small  hexagonal 
ecutcheons,  except  on  the  middle  of  the  body,  where  the  scutehe  >ns 
put  on  a  square  form  and  were  arranged  in  immoveable  transverse 
bands.  The  bones  of  the  truuk  as  well  as  the  large  bones  of  the 
extremities  are  very  similar  to  the  Armadilloes  (Tatous)  and  especially 
to  those  of  the  Cachicames  [Armadillo]  ;  but  the  bones  of  the  feet 
j  are  so  abridged  and  the  articular  surfaces  present  such  a  considerable 
flattening,  that  nothing  similar  is  to  be  seen  iu  any  animal  skeleton, 
and  one  cannot  conceive  how  such  feet  could  serve  for  digging  iu 
the  earth  (creuser  la  terre):  the  form  of  the  teeth,  too,  indicates  that 
these  singular  animals  could  only  have  been  nourished  with  vegetable 
substances,  and  we  must  suppose  that  they  fed  after  the  manner  of 
the  great  Pachydermata.  However  this  may  be,  the  Hoplophori,  of 
whieh  M.  Lund  distinguishes  two  species,  present  this  particular'itv, 
that  their  zygomatic  arch  is  furnished  with  a  descending  branch,  "a 
character  regarded  till  now  as  exclusively  proper  to  the  Sloths. 
These  two  species  were  each  of  the  size  of  an  ox.  Fragments  of  these 
skeletons  have  already  been  described  by  Messrs.  TVeiss'and  D' Alton  of 
Berlin. 

"M.  Lund  has  found  fragments  belonging  to  a  genus  approaching 
Hoplophorus,  and  to  which  he  assigns  the  name  of  Pachytheridm.  Its 
proportions  were  still  more  massive  and  its  stature  taller. 

"  Family  of  Bradypoda. 

"M.  Lund  is  thus  conducted  to  the  family  of  the  Sloths,  which,  'at 
the  Antediluvian  epoch,'  played  in  these  countries  a  very  important 
part,  whether  the  number  and  variety  of  their  forms,  or  the  great 
size  which  the  species  attained,  are  considered. 

"  The  first  genus  which  he  notices  is  Meyalonyx.  It  is  connected 
with  the  Armadilloes  (Tatous)  by  the  osseous  plates  which  protected  a 
part  of  its  body ;  but  these  plates,  although  of  excessive  size,  far  from 
forming  a  continuous  cuirass  as  in  the  Tatous,  were  separated  from 
each  other  by  great  intervals.  The  Mcgalony.c  exhibits'  the  greatest 
affinity  to  Megatherium,  principally  in  the  structure  and  composition 


=  18. 


e  ~^k_ 
Dentition  of  Scelidotherium. 
o,  Teeth  of  upper  Jew  in  situ,  seen  from  above  ;  b,  teeth  of  lower  jaw  in  situ, 
*»me  view  ;  r,  rf,  rcetli,  showing  the  depth  of  their  implantation  in  the  jaw  and 
tneir  structure  ;  e,  crown  of  tooth,  seen  from  above.    Reduced.  (Owen.) 

The  size  of  the  orbit  is  relatively  smaller  than  in  the  Orycterope, 
and  stid  less  than  in  the  Ant-Eaters.  "Here  however,"  observes 
rrolessor  Owen,  "  we  have  merely  an  exemplification  of  the  general 
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of  the  feet,  but  those  of  the  posterior  limbs  present  the  same  torsion 
as  the  feet  of  Bradypua  tridac/ylus,  although  proceeding  from  a  dif- 
ferent cause.  In  the  Ai  this  torsion  is  produced  by  the  particular 
mode  of  the  articulation  of  the  leg  with  the  astragalus ;  in  the 
Megalonyx,  according  to  M.  Lund,  the  articulation  is  effected  in  the 
ordinary  manner,  and  it  is  the  carpal  surface  of  this  last  bone  which, 
by  its  anomalous  conformation,  caused  the  contorsion  of  all  the  rest 
of  the  foot. 

"The  molars,  to  the  number  of  five  above  and  four  below,  are 
deprived  of  roots  as  in  the  animals  of  the  order  Edentata  ;  in  that 
they  differ  from  those  of  Megatherium,  which  are  described  as  having 
two  roots. 

"  The  Megalonyxes  were  provided  with  a  tail,  which  was  exces- 
sively strong  and  probably  prehensile,  and  thi3,  joined  to  the  contorsion 
of  the  hind  feet  and  the  enormous  size  of  their  claws,  leads  to  the 
belief,  says  M.  Lund,  that  these  animals,  notwithstanding  the  enormous 
weight  of  their  body,  were  destined  to  climb,  like  their  analogues  in 
the  present  creation. 

"  This  genus  appears  to  have  been  very  rich  in  species.  M.  Lund 
already  distinguishes  five  ;  one  of  which,  M.  Cuvieri,  was  of  the  stature 
of  a  very  stout  ox  ;  and  this  was  not  the  largest  species. 

"  By  the  Megalonyxes  a  new  genus  (Sphcnodon),  which  was  of  the 
size  of  a  hog,  finds  its  place. 

"Still  nearer  to  the  Sloths  must  be  arranged  a  new  genus  which 
M.  Lund  designates  under  the  name  of  Colodon,  and  which  consists  of 
one  species. 

"  Returning  to  the  consideration  of  the  animals  which  he  enumerates, 
and  which  are  comprised  in  the  order  Bruta,  or  Edentata  of  Cuvier, 
M.  Luud  observes  : — 

''  1.  That  the  family  of  Ant-Eaters  properly  so  called,  that  of  the 
Tatous,  and  that  of  the  Sloths,  which,  at  the  present  epoch,  are  peculiar 
to  America,  were  also  found  at  the  preceding  epoch. 

"  2.  That  then,  these  same  families  were  exclusively  proper  to 
this  part  of  the  world,  as  they  are  at  the  present  epoch ;  and  that 
this  gives  cause  for  thinking  that  no  species  of  these  three  families 
has  hitherto  been  found  in  the  diluvial  beds  of  the  other  parts  of 
the  world. 

"  3.  That  this  great  order  of  the  Edentata  was  then  more  numerous 
both  in  genus  end  species  than  it  now  is. 

"  4.  That  the  greater  part  of  these  mammiferous  genera  which 
once  peopled  the  country  have  disappeared. 

"  5.  That  every  species  haa  been  destroyed,  two  species  only  exhibit- 
ing affinity,  but  not  perfect  identity,  with  the  living  species. 

"  6.  Finally,  that  the  animals  of  this  order  attained  at  that  epoch 
dimensions  much  greater  than  those  which  they  now  present. 

"  The  family  of  the  Sloths  has  now  entirely  disappeared  in  the  basin 
of  the  Rio  das  Velhas,  which  is  explained  by  the  want  of  virgin  forests, 
all  this  country  being  occupied  by  the  form  of  vegetation  called  by  the 
Brazilians  'Campos.'  It  is  probable  that  at  the  epoch  when  these 
great  animals  lived  it  was  otherwise,  and  that  the  country  was  then 
covered  by  immenes  forests.  Everything  leads  to  the  belief  that  they 
led  the  same  kind  of  life  as  their  analogues  of  the  present  creation, 
that  is  to  say,  that  notwithstanding  the  colossal  proportions  of  their 
bodies,  they  sought  their  nourishment  on  trees."  ('  Comptes  Rendus.') 

MEGATRE'MA,  Dr.  Leach's  name  for  those  species  of  Pyrgoma 
which  have  a  large  aperture.  [Cikbipedia.] 

MElONITl!;.  [Scapolite.] 

MELACONITE,  or  TEN01UTE.  [Copper.] 

MELALEUCA  (from  pd\as,  black,  and  AevKo's,  white),  a  genus  of 
Plants  belonging  to  the  natural  order  Myrtacem.  It  has  the  calyx- 
tube  nearly  hemispherical,  the  limb  5-partite ;  the  petals  5 ;  the 
stamens  numerous,  combined  into  5  elongated  bundles,  which  alternate 
with  the  petals  ;  the  anthers  incumbent ;  the  style  filiform,  the  stigma 
obtuse ;  the  capsule  connate  with  and  inclosed  in  the  thickened  tube 
of  the  calyx,  which  is  sessile  on  and  adnate  at  its  base  to  the  flower- 
bearing  branch,  3-celled,  many-seeded ;  the  seeds  angular.  The 
species  are  trees  or  shrubs  with  alternate  or  opposite  entire  leaves, 
equal  at  the  base,  with  flowers  perfectly  sessile,  or  somewhat  combined 
with  the  branch,  arranged  in  spikes  or  heads,  and  of  a  white,  yellowish, 
or  purplish  colour. 

M.  Cajuputi  (Roxburgh),  M.  minor  (Smith),  has  the  leaves  alternate, 
elliptic-lanceolate,  acutish,  rather  falcate,  3-5-nerved;  the  flowers 
rather  distant,  in  spikes,  the  rachis  and  calices  villous.  This  is  the 
species  which  yields  the  chief  part  of  the  oil  brought  to  Europe 
under  the  name  of  Cajeput  Oil.  It  is  a  native  of  Amboyna  and  other 
East  India  islands. 

In  its  action  on  the  human  frame  Cajeput  participates  in  the 
properties  of  other  volatile  oils,  and  is  rubefacient  externally,  stimu- 
lant and  antispasmodic  when  taken  internally.  Mixed  with  other 
ingredients  it  has  proved  a  useful  application  to  the  joints  in  rheu- 
matism and  similar  affections,  while  a  few  drops  of  it  have  often 
relieved  or  warded  off  slight  attacks  of  hysteria  or  epilepsy.  It  by 
no  means  realised  the  expectations  entertained  of  it  as  a  remedy  in 
spasmodic  cholera. 

M.  leucodendron,  White-Tree,  or  Cajeput-Tree,  has  alternate  long 
lanceolate  acuminated  falcate  3-5-nerved  leaves ;  the  flower-bearing 
branches  pendulous;  the  flowers  in  spikes  rather  distant,  which,  as 
well  as  the  rachis,  are  quite  glabrous.    It  is  a  native  of  the  East 


India  Islands,  and  was  at  one  time  supposed  to  yield  the  oil  of  com- 
merce. Roxburgh  asserts  that  it  possesses  little  or  no  fragrance  in 
its  leaves,  and  that  it  is  seldom  or  never  used  for  the  distillation  of 
the  oil  which  is  used  in  the  European  marketB. 

Upwards  of  30  species  of  Melaleuca,  have  been  described,  the 
majority  of  which  are  natives  of  Australia.  Many  of  them  are  fine 
plants  with  beautiful  blossoms,  and  very  desirable  for  the  conservatory 
or  greenhouse.  They  grow  well  in  a  mixture  of  peat,  loam,  and  sand, 
and  may  be  propagated  by  cuttings,  which  will  readily  take  root  if 
planted  in  a  pot  of  sand  and  placed  under  a  hand  or  bell-glass. 

(Lindley,  Flora  Medica  ;  Don,  Dichlamydeous  Plants.) 

MELA'MPUS,  De  Montfort's  name  for  a  genus  of  Turbinated 
Mollusca  (Conovula  or  Conovulns  of  L'imarck),  placed  by  Cuvier 
next  to  the  great  genus  Auricula,  and  by  M.  De  Blainville  and 
M.  Rang  under  the  family  Auriculacea.  De  Blainville  arranges  both 
Mclampus  (Conovula)  and  Tornatella  under  Pedipes  (Adanson). 

This  genus  has,  like  the  Auricula;,  plaits  on  the  columella  or  pillar 
of  the  shell,  but  the  external  lip  has  no  roll  or  bourrelet,  and  is 
finely  striated  internally.  The  general  contour  of  the  shell  is  that  of 
a  cone,  of  which  the  spire  forms  the  base. 

M.  coniformis  may  be  taken  as  an  example. 


Melamput  coniformis,  a  little  enlarged. 

MELAMPY'RUM  (from  /xeKas,  black,  and  irvp6s,  wheat),  a  genus 
of  Plants  belonging  to  the  natural  order  Scrophularinea;,  or  Scrophu~ 
lariaccce.  It  has  a  tubular  4-toothed  calyx;  a  ringent  corolla;  the 
upper  lip  compressed  laterally  with  reflexed  margins;  the  lower  lip 
furrowed,  trifid  ;  the  capsule  oblong,  obliquely  acuminate,  compressed  ; 
one  or  two  seeds  in  each  cell,  smooth.  The  species  are  annual  plants, 
with  opposite  lanceolate  linear  entire  leaves,  with  opposite  usually 
secund  terminal  flowers.  Eight  species  are  enumerated  by  Don,  six 
of  which  are  European  and  two  American.  Of  the  six  European  four 
are  natives  of  Great  Britain. 

M.  cristatum,  Crested  Cow-Wheat,  has  the  spikes  densely  imbricated, 
4-sided,  and  the  bracts  heart-shaped.  It  is  a  native  of  woods  and 
thickets  in  the  eastern  counties  of  England,  and  also  generally  of  the 
north  and  middle  of  Europe. 

M.  arvense,  Purple  Cow- Wheat,  has  lax  conical  spikes,  and  ovate- 
lanceolate  attenuated  bracts.  The  bracts  are  of  a  purple  rose-colour; 
the  flowers  yellow,  variegated  with  rose-colour  and  purple.  It  is  a 
native  in  fields  of  wheat  in  the  south  of  Europe,  and  is  found  in 
Great  Britain,  though  only  rarely,  in  Norfolk  and  the  Isle  of  Wight. 

M.  pratense  has  the  flowers  axillary,  secund  in  distant  pairs;  the 
calyx  closed ;  the  upper  lip  protruded.  It  has  large  pale-yellow 
flowers.  It  is  a  native  of  Great  Britain,  but  not  a  common  plant. 
There  is  one  other  British  species,  M.  sylvaticum,  with  an  open  calyx, 
and  lips  equal  iu  length.  It  is  a  rare  plant,  and  is  found  in  alpine 
woods.    M.  sylvaticum  is  the  other  British  species. 

(Babingtou,  Manual  of  British  Botany  ;  Don,  Dichlamydeous  Plants.) 

MELANCHLOR.  [Iron.] 

MELA'NIA,  a  genus  of  Gasteropodous  Mollusca,  placed  by  Lamarck 
in  his  family  Melanians ;  by  M.  De  Blainville  in  his  family  Ellipsos- 
tomata  [Ellipsostomata]  ;  by  Cuvier  in  his  order  Pectinibranchiata, 
between  the  genera  Helicina  and  Rissoa;  and  by  M.  Rang  under  the 
order  last  mentioned,  and  in  the  first  family  of  it  (Turbines  of  De 
Ferussac),  between  the  sub-genera  Paludina  and  Rissoa. 


Animal  and  Shell  of  Mclania  (Pirena)  aurita. 
a,  opcrculnm. 


The  animal  elongated,  with  a  foot  which  is  ordinarily  short  and  not 
thick ;  head  proboscidiform,  subconical,  truncated,  and  terminated 


MELANIA. 


bv  a  buccal  slit  which  is  small  and  longitudinal ;  one  pair  of  tentacles 
elongated,  filiform,  carrying  tlio  eyes  on  the  external  sido,  sometimes 
noar  the  base,  sometimes  towards  one-fourth  of  their  length  J  mantle 
opon,  with  festooned  odges ;  operculum  horny,  elongated,  and  narrow, 
with  an  apical  and  paucispiral  summit.  (Deshaycs.) 

Shell  with  an  epidermis,  of  au  oval  oblong,  a  pointed  spire,  which 
ten  elongated  or  turriculated,  and  an  oval  aperture  which  is 
widened  anteriorly,  and  has  a  very  sharp  edge. 

It  inhabits  the  rivers  of  warm  climates  generally,  and  of  Asia 
especially.  Species  aro  also  recorded  from  Africa  and  North  and 
South  America.  Mr.  Courad  has  described  sovcral  new  spocies  from 
the  rivers  of  Alabama. 

M.  Deshayes  thus  divides  tho  Melanice: — 
a.  Shell  oval  or  sub-turriculated. 
Ex.  M.  amarula. 


Melanin,  amarula. 


P.  Shell  elongated,  turriculated. 

Ex.  M.  truncata. 
y.  Shell  with  the  inferior  anglo  detached. 

Ex.  M.  costcllata. 
8.  Shell  with  a  bordered  aperture. 

Ex.  M.  marginata  and  M.  subulata. 


Melania  suhulata. 


Lamarck  gives  the  rivers  of  the  East  Indies,  Madagascar,  the 
Mauritius,  &c,  as  the  locality  of  M.  amarula,  the  animal  of  which, 
he  says,  is  very  bitter,  and  passes  for  an  excellent  remedy  for  the 
dropsy. 

The  apex  of  all  the  species  is  generally  eroded  as  the  animal 
advances  in  age.' 

Woodward,  in  his  '  Manual,'  says,  there  are  160  recent  species. 
The  following  are  sub-genera  : — Melanatria,  Bowdioh  ;  Vibcx,  Oken ; 
Ceriphasia,  Sw. ;  Hemisinus,  Sw. ;  Melafusus,  Sw. ;  Mclatoma,  Anthony ; 
Anculotus,  Say;  Amnicola,  Anthony;  and  Pachystoma,  Gray. 

Fossil  Melania:. — M.  Deshayes,  in  his  '  Tables'  (Lyell,  1833),  makes 
the  number  of  living  species  34,  and  the  number  of  fossil  (tertiary) 
25.  The  species  recorded  as  both  living  and  fossil  (tertiary)  are — 
Melania  inquinata,  M.  inflexa,  M.  Cambessedesii,  and  a  new  species. 
The  habitations  allotted  to  the  living  species  of  M.  inquinata,  M. 
inflexa,  M.  Cambessedesii,  and  the  new  species,  are— the  Philippine 
Isles,  the  Mediterranean,  and  the  lakes  of  Como  and  Geneva.  M. 
lactea,  M.  nilida,  and  M.  costcllata  are  noticed  as  fossil  species  found 
in  more  than  one  tertiary  formation.  In  the  last  edition  of  Lamarck 
(1838)  the  number  of  recent  species  is  36,  and  of  these  M.  inquinata 
only  is  noted  as  occurring  in  a  fossil  state.  The  number  of  fossil 
species  recorded  in  this  edition  is  8,  and  of  these  M.  Deshayes  notes 
the  species  M.  costellata,  M.  marginata,  and  M.  nitida  as  not  being 
Melania;  M.  nitida  having  all  the  characters  of  the  genus  Evdima. 
The  other  two  M.  Deshayes  keeps  provisionally  among  the  Melania. 
Melania  semiplicata,  another  of  the  eight,  he  conceives  to  be  a  variety 
of  M.  lactea,  and  is  of  opinion  that  it  should  be  expunged  from  the 
catalogue. 
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Dr.  Man  tell  records  two  ipeoiei  (M.  sulcata  and  M.  costellata  ?)  in 
tho  Bluo  Clay  of  Bracklesham.  Professor  Phillips  notes  a  Melania  (?) 
in  tho  Spocton  Clay,  and  two  specie*  (M .  Jlcdduigtoncnsis  and  M. 
striata)  in  tho  Coralline  Oolite,  M.  Jleddingloncnsis  and  M.  rittcUa  hi 
tho  Cornbrash,  and  M.  Jleddingloncnsis  and  M.  striata  in  the  Bath 
Oolite.  In  the  tablo  at  tho  end  of  his  work  ('Geology  of  Y  o  rk  .  h  i  r  ■ : ') 
he  records  Melania  striata  in  the  Coralline  and  Bath  Oolite,  M.  Ilcdding- 
tonensis  in  tho  Coralline  Oolite,  Cornbrash,  and  Inferior  Oolite,  M. 
iineata  in  tho  inferior  Oolite,  and  M.  vittala  in  tho  Corallino  Oolito 
and  Cornbrash.  Dr.  Fitton  records  Melanin  Jleddingloncnsis  in  tho 
Oxford  Oolite  (Dorset  and  Oxford). 

MELANIAD/K,  Mclanians,  Lamarck's  namo  for  a  family  of  fluvia- 
tile,  testaceous,  operculatcd  Mollusca,  breathing  water  only,  and 
belonging  to  tho  order  Trachelipoda.  Tho  family  consists  of  the  genera 
Melania,  Melanopsis,  and  J'irena,  according  to  Lamarck,  and  Mr.  G.  B. 
Sowerby,  Jun.  ('  Conchological  Manual '),  suggc.-its  that  to  theso  may 
be  added  Anculosa  and  Pasithcea.  M.  Deshayes,  in  tho  last  edition  of 
Lamarck,  adds  the  genera  Eulima  and  Ilissoa  to  Melania,  Melanopsis, 
and  Pirena,  the  latter  of  which,  it  seems,  should  be  expunged.  In 
Woodward's  'Manual  of  tho  Mollusca'  the  Melaniadce  include  tho 
genera  Melania  [Melania],  Paludomus,  and  Melanopsis.  [Melam. 
opsis.] 

MELANITE.  [Garnet.] 

MELANOOHLORITE,  a  native  Chromate  of  Lead,  containing 
23'64  of  chromic  acid.  It  has  a  dark-red  colour,  with  a  brick-red 
streak.  It  occurs  in  tabular  crystals  reticulately  arranged.  It  cornea 
from  Siberia. 

MELANOPSIS,  a  genus  of  fresh-water  Testaceous  Turbinated 
Mollusca,  to  which  Lamarck  assigns  a  position  among  his  family  of 
Melanians.  M.  De  Blainville  places  it  in  his  family  Entomostomata, 
between  Cerithium  and  Planaxis  ;  and  M.  Rang,  who  includes  iu  it  tho 
genus  Pirena,  between  Scalar ia  and  JHanaxis. 

The  genus  Melanopsis  was  established  by  M.  De  Fdrussac,  and  much 
difference  of  opinion  appears  to  have  existed  among  zoologists  as  to 
its  proper  place  in  the  series.  M.  Deshayes,  in  tho  last  edition  of 
Lamarck,  gives  it  as  his  opinion  that  it  should  be  arranged  in  the  family 
of  Melanians  ;  and  he  observes  that  if  one  considers  the  zoological  and 
conchological  characters  of  the  two  genera  Melania  and  Melanopsis, 
the  conviction  that  they  should  be  united  soon  arises.  He  remarks 
that  M.  De  Fdrussac  gave,  in  the  first  volume  of  the  '  Memoirs  of  the 
Society  of  Natural  History  of  Paris,'  an  interesting  account  of  the 
animal  of  the  Melanopsides,  which  he  had  observed  in  Spain  in  the 
neighbourhood  of  Seville  and  of  Valencia,  and  that  M.  Quoy  has  since 
made  known  the  animal  of  Pirena  terebralis  of  Lamarck  ;  so  that  the 
means  are  now  at  hand  for  comparing  with  exactness  the  three  prin- 
cipal types  of  the  family  of  Melanians,  and  of  observing  the  analogy 
of  their  zoological  characters. 

"  If,"  continues  M.  Deshayes,  "  we  have  before  us  a  great  number 
of  species  of  Melanice  and  Melanopsides,  living  and  fossil,  we  remark 
a  phenomenon  entirely  similar  to  that  which  we  have  pointed  out 
with  relation  to  the  genera  Bulimus  and  Achatina ;  that  is  to  say, 
that  we  have  seen  the  columellar  truncation  established  by  nearly 
insensible  degrees  from  the  most  uncertain  commencement  to  a  notch 
as  deep  as  that  which  marks  the  Buccina.  If,  in  relying  on  the  identity 
of  the  organisation  of  the  Bulimi  and  Achatina;,  we  have  been  able  to 
reduce  almost  to  nothing  the  value  of  the  character  of  the  columellar 
truncation,  we  are  authorised  to  employ  here  the  same  means  for 
demonstrating  the  little  importance  which  the  truncation  of  the 
columella  in  the  Melanopsides  ought  to  have  in  the  eyes  of  zoologists 
as  a  ground  for  separating  them  from  the  Melanice.  Already  we  have 
explained  ourselves  as  to  the  value  of  the  genus  Pirena,  and  have 
shown  that  it  was  composed  by  Lamarck  from  heterogeneous  materials : 
on  one  side  we  find  true  Melania,  and  on  the  other  singular  shells, 
approximating  in  their  characters  to  certain  Cerithia  which  Linnasus 
comprised  among  his  Strombi.  On  approximating  these  species  we 
soon  find  that  they  have  all  the  principal  characters  of  Melanopsis,  and 
that  they  do  not  in  reality  differ  from  them,  except  by  a  notch  in  the 
right  lip,  which  notch  occupies  in  these  species  the  place  of  the 
posterior  gutter  in  the  bucciniform  Melanopsides.  M.  De  Ferussac 
clearly  perceived  the  relation  of  these  shells  to  the  Melanopsides,  and 
joined  them  to  that  group,  leaving  in  the  genus  Pirena  only  those 
which  we  actually  comprise  among  the  Melanice.  Thus  dismembered, 
the  genus  Pirena  should  be  expunged  from  the  system." 

M.  Deshayes  observes  that  the  Melanopsides  inhabit  the  fresh-waters 
of  the  south  of  Europe,  and  particularly  those  in  the  neighbourhood 
of  the  Mediterranean;  and  that  they  show  themselves  abundantly  in 
a  fossil  state  in  the  greater  part  of  the  tertiary  beds  of  Europe.  He 
remarks  that  M.  De  Fdrussac  has  noticed  that  among  the  fossil  species 
in  our  temperate  countries  there  are  some  analogous  to  those  which 
live  in  much  warmer  regions— an  interesting  fact,  from  which  he  has 
been  led  to  conclude  that  the  lowering  of  the  temperature  had  been 
a  sufficient  cause  for  the  destruction  of  the  races  which  once  liv  d  in 
the  centre  of  France.  M.  Deshayes  states  that  he  had  objected  to 
M.  De  Ferussac  drawing  a  conclusion  so  general  from  so  confined  a 
number  of  observations  ;  and  he  thinks  that,  in  order  to  establish  a 
fact  so  important  as  that  of  change  of  temperature  by  the  aid  of 
observations  on  the  molluscs,  it  would  be  necessary  to  find  a  great 
collection  of  facts,  not  only  regarding  the  fresh- water  mollusca,  lut 
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also  respecting  those  which  inhabit  the  sea.  He  has,  he  says,  collected 
these  facts,  and  is  thus  able  to  estimate  approximative^  the  temper- 
ature proper  to  each  of  the  principal  tertiary  epochs. 

Melanopsis,  For.,  and  Pircna,  Lam.,  have  the  following  generic 
characters : — Animal  with  a  proboscidiform  muzzle  and  two  con- 
tractile tentacula,  which  are  conical,  annulated,  and  each  with  an 
oculated  peduncle  at  their  external  base ;  foot  attached  to  the  neck, 
very  short,  oval,  angular  ou  each  side  anteriorly ;  respiratory  orifice  in 
the  gutter  formed  by  the  union  of  the  mantle  with  the  body.  Oper- 
culum horny,  subspiral. 

Shell  with  an  epidermis,  elongated,  fusiform  or  conicocylindrical, 
with  a  pointed  summit ;  spire  consisting  of  from  6  to  15  whorls,  the 
last  often  forming  two-thirds  of  the  shell ;  aperture,  oval,  oblong ; 
columella  twisted,  solid,  callous,  truncated  at  its  base,  separated  from 
the  external  border  by  a  sinus,  the  callosity  prolonging  itself  on  the 
convexity  of  the  penultimate  whorl,  forming  a  gutter  backwards ; 
sometimes  a  sinus  at  the  posterior  part  of  the  right  lip. 

a. — A  single  sinus  at  the  external  border  of  the  aperture,  separating 
it  from  the  columella.    (Genus  Melanopsis,  Lam.) 

Ex.  M.  prcerosa  (M.  laevigata,  Lam. ;  Melania  buccinoidea,  Oliv. ; 
Melanopsis  buccinoidea,  F6r.). 


Melanopsis  prcerosa. 


P. — Two  distinct  sinuses  at  tho  external  border  of  tho  aperture,  one 
wliich  scparatos  it  from  tho  columella,  tho  other  situated  near  the 
Union  of  this  border  with  the  penultimate  whorl. 

Ex.,  M.  atra  (Pircna  terchralis,  Lam.;  Slrombus  aler,  Linn,), 

It  is  found  at  Madagascar. 


STelanopsis  ntra. 


Fossil  Melanopsides — Mr,  G.  B.  Sowerby,  who  also  includes  the 
genera  Melanopsis  and  Pircna  under  the  first  generic  appellation,  says, 
"  We  are  not  aware  that  any  of  the  Melanopsides  are  marine,  for  all 
the  recent  species  occur  either  in  rivers  or  lakes,  and  yet  most  of  the 
fossil  species  are  found  in  beds  that  are  considered  by  geologists  (in 
this  country)  to  be  of  marine  formation.  We  know  not  what  degree 
of  credit  is  to  be  given  to  the  assertion  of  a  celebrated  author,  '  that 
the  greater  number  of  the  genera  of  the  Pectinibranchia  might 
formerly  have  contained  species  peculiar  to  rivers  and  lakes  as  well 
as  to  the  sea,'  but  this  we  do  know,  that  wherever  the  fossil  Melanop- 
sides are  found,  they  are  accompanied  by  many  other  species  of  genera 
that  at  present  only  live  in  fresh -water ;  and  therefore  we  think  they 
ought  to  be  considered  as  characteristic  of  the  formation  in  which 
they  occur." 

M.  Deshayes,  in  his  '  Tables,'  makes  the  number  of  living  species  of 
Melanopsis  ten,  of  fossil  species  (tertiary)  eleven,  and  notes  Melanop- 
sis buccinoidea  (prcerosa),  M.  Dufourei,  M.  costata,  M.  nodosa,  M. 
acicularis,  M.  incerta,  as  species  occurring  both  living  and  fossil  (ter- 
tiary). He  assigns  as  habitations  to  the  latter,  Asia,  Spain,  Greece, 
and  Laybach.  Of  Pirena  he  makes  the  number  of  living  species 
three,  and  of  fossil  (tertiary)  two.  In  the  last  edition  of  Lamarck,  M. 
Deshayes  gives  nine  recent  species,  and  of  thess  he  notices  M.  costata, 


M.  prcerosa,  M.  nodosa,  M.  Dufourei,  and  M.  acicularis  (?)  (M.  subu- 
latus,  Sow.,  '  Miu.  Con.'),  as  occurring  in  a  fossil  state,  observing  that 
it  is  to  be  presumed  that  the  species  found  fossil  at  Dax  is  to  be 
distinguished  from  M.  Dufourei,  which  occurs  in  a  fossil  state  in  the 
Isle  of  Rhodes.  The  number  of  species  which  are  fossil  only  he 
makes  seven.  The  number  of  recent  species  of  Pirence  he  gives  as 
four,  but  records  none  as  fossil  only.  Under  Pirena  tcrebralis  (M. 
atra)  is  a  reference  to  Fdrussac's  Fossil  Melanopsides  pi.  2,  f.  7,  &c. 

Dr.  Fitton  records  three  species  with  a  query,  two  under  the  names 
of  M.  altenuata  (?)  and  M.  tricarinata  (?),  in  the  Weald  Clay  (Dorset), 
and  Hastings  Sand  (Sussex),  and  the  third,  without  a  name,  in  the 
Purbeck  Beds  (Bucks). 

Woodward  gives  20  recent  specie3  and  25  fossil.  The  latter  are  all 
Eocene. 

MELANORRHQ5A,  a  genus  of  Plants  belonging  to  the  natural 
order  Anacardiacece,  so  called  from  the  brown  fluid  with  which  every 
part  of  the  principal  species  abounds  turning  black  upon  exposure  to 
the  air. 

M.  usitata,  familiarly  known  as  the  Birmese  Varnish-Tree,  or 
Theetsee,  was  not  described  by  botanists  until  discovered  by  Dr. 
Wallich,  and  figured  in  his  splendid  work  '  Plantaj  Asiatics*)  Rariores,' 
t.  11  and  12.  The  tribe  to  which  it  belongs  abounds  in  plants  yield- 
ing a  blackish,  acrid,  and  resiuous  juice  used  for  varnishing  and  other 
such  purposes,  as  the  Marking  Nut  and  the  Japan  Varnish-Tree. 
This  tree  was  first  seen  near  Prome,  and  is  found  in  different  parts  of 
Birma  and  along  the  coast  from  Tenasserim  to  Tavoy,  extending 
from  the  latter  in  14°  to  25°  N.  lat.,  as  Dr.  Wallich  has  identified  it 
with  the  Kheu  or  Varnish-Tree  of  Munipoor,  a  principality  in  Hindu- 
stan, bordering  on  the  north-east  frontier  districts  of  Silhet  and 
Tippera.  It  grows  especially  at  Kubbu,  an  extensive  valley  elevated 
about  500  feet  above  the  plains  of  Bengal,  and  200  miles  from  the 
nearest  sea-shore.  There  it  attains  its  greatest  size,  some,  and  those 
not  tho  largest,  having  clear  stems  of  42  feet  to  the  first  branch,  with 
a  circumference  near  tho  ground  of  13  feet.  It  forms  extensive 
forests,  and  is  associated  with  the  two  staple  timber-trees  of  conti- 
nental India,  Teak  and  Saul  (Tectona  grandis  and  Shorea  robusta), 
especially  tho  latter,  and  also  with  the  gigantic  Wood-Oil  Tree,  a 
species  of  Diplerocarpus. 

The  Theetsee  forms  a  large  tree,  with  tho  habit  of  Semecarpus,  and 
abounds  in  every  part  with  a  viscid  ferruginous  juice,  which  quickly 
becomes  black  by  the  contact  of  the  atmosphere.  Its  leaves  are  large, 
coriaceous,  simple,  very  entire,  and  deciduous.  The  panicles  of  flowers 
are  axillary,  oblong;  those  of  the  fruit  simple  and  lax,  with  very 
large  rufous  and  finally  ferruginous  involucres.  It  sheds  its  leaves  in 
November,  and  continues  naked  until  the  mouth  of  May,  during 
which  period  it  produces  its  flowers  and  fruit.  During  the  rainy 
season,  which  lasts  for  five  months,  from  the  middle  of  May  until  tho 
end  of  October,  it  is  in  full  foliage. 


Birmese  Varnish-Trec  (Mclanorrhcea  usitata).    A  branch  with  leaves. 


At  Prome  a  considerable  quantity  of  varnish  is  extracted 
from  this  tree,  but  very  little  at  Martaban.  It  is  collected 
by  inserting  a  pointed  joint  of  a  bamboo,  which  is  closed  at  the 
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other  end,  into  wounds  mado  in  tho  trunk  and  principal  boughs, 
which  aro  removed  after  24  or  48  hours,  and  their  contents,  which 
rarely  exceed  a  quarter  of  an  ounce,  emptied  into  a  basket  made  of 
bamboo  and  rattan  previously  varnished  over.  Tho  Collecting  season 
lasts  from  January  to  April.  In  its  puro  state  it  is  sold  at  Promt  At 
about  2s.  6d.  for  about  3^  lbs.  avoirdupois.  (Wallioh.)  Mr.  Smith, 
who  was  long  residont  at  Silhet,  and  was  acquainted  with  this  sub- 
n  o  in  1812,  states  that  it  is  procurable  in  great  quantities  from 
Munipoor,  where  it  is  used  for  paying  river-craft  and  for  varnishing 
vessels  designed  to  contain  liquids.  Tho  drug,  ho  says,  is  conveyed 
to  Silhet  for  salo  by  tho  merchants,  who  come  down  annually  with 
horses  and  other  objects  of  trade.  In  Birma,  Dr.  Wallioh  states  that 
almost  every  article  of  household  furniture  intended  to  contain  either 
solid  or  liquid  food  is  lacquered  by  means  of  it.  Tho  process  consists 
in  first  coating  tho  articlo  with  a  layer  of  pounded  calcined  bones, 
after  which  tho  varnish  is  laid  on  thinly,  either  in  its  puro  state  or 
variously  coloured.  Tho  most  difficult  part  consists  in  the  drying. 
It  is  also  much  employed  in  tho  process  of  gilding  :  the  surface,  being 
first  besmeared  with  this  varnish,  has  then  tho  gold  loaf  immediately 
applied  to  it.  Finally,  the  beautiful  Pali  writing  of  the  Birmese  on 
ivory,  palm-leaves,  or  metal,  is  entirely  done  with  this  varnish  in  its 
native  and  puro  stato.  Somo  difference  of  opinion  exists  as  to  tho 
effects  of  this  juico  on  tho  human  frame.  Dr.  Wallich  states  that  it 
possesses  very  little  pungency,  and  is  entirely  without  smell,  and  that 
both  Mr.  Svvinton  and  himself  have  frequently  exposed  their  hands  to 
it  without  any  serious  injury,  and  that  the  natives  never  experience 
any  injurious  consequences  from  handling  its  juice ;  but  he  has  known 
instances  where  it  has  produced  extensive  erysipelatous  swellings 
attended  with  pain  and  fever.  Sir  D.  Brewster,  on  the  contrary,  con- 
siders  it  a  very  dangerous  drug  to  handle,  one  of  his  servants  having 
been  twice  nearly  killed  by  it.  A  second  species  of  the  genus,  M. 
glabra,  was  obtained  by  Dr.  Wallich  from  Tavoy.  (Wallich,  '  PI.  As. 
Rar.,'  i.,  p.  9, 1. 11  and  12;  and  'Edinb.  Journ.  of  Science,'  viii.,  p.  96 
oud  100.) 


Birmese  Varnish-Tree  [Mehnorrlitea  mitata). 
A  naked  fruit-bearing  branch,  wilh  the  hu  ge  involucres. 


MELANOSPERMEzE,  or  FUCALES  (Harvey),  the  first  sub-class  of 
the  class  Alga:  [ALGiE.]  It  consists  of  plants  of  an  olive-green  or 
olive-brown  colour.  Fructification  monoecious  or  dioecious ;  spores 
olive-coloured,  either  external,  or  contained  singly,  or  in  groups,  in 
proper  conceptacles,  each  spore  enveloped  in  a  transparent  skin 
(perispore),  simple,  or  finally  separating  into  several  sporules  ;  anther- 
id  ia,  or  transparent  cells,  filled  with  orange-coloured  vivacious  cor- 
puscles, moving  by  means  of  vibratile  cilia.  It  includes  the  following 
orders : — 

Fucacew. — Spores  contained  in  spherical  cavities  immersed  in  the 
frond.  [Fucaceje.] 

Sporoclinacece. — Spores  attached  to  external  jointed  filaments,  which 
are  either  free  or  compacted  together  in  knob-like  masses. 

Laminariacem. — Spores  forming  indefinite  cloud-like  patches,  or 
covering  the  whole  surface  of  the  frond. 

Dictyotaceo?. — Spores  forming  definite  groups  (sori)  on  the  surface 
of  the  frond. 

Chordariacew. — Frond  cartilaginous  or  gelatinous,  composed  of 


vortical  and  horizontal  filament*  interlaced  together.  Spores 
immursod. 

Iktocarpacae.  —Frond  filiform,  jointed.    Spores  external. 
(Harvey,  British  Marine.  Alijw.) 

MELANTERITE  a  native  Sulphate  of  Iron  {Grem  Vitriol).  It 
occurs  massive,  fibrous,  earthy,  and  crystallised.  Primary  form  an 
obliquo  rhombic  prism.  Cleavago  parallel  to  the  primary  plane*. 
Colour  green,  with  shades  of  yellow  or  brown.  Streak  whit-.  Frac- 
ture conchoidal.  Hardness  2  0.  Brittle.  Lustro  vitreous.  Trans- 
parent, translucent.  Taste  astringent.  Specific  gravity  1*84  Massive 
varieties  amorphous;  structure  granular,  ljotryoid.il,  renifonn, 
stalactitic.  It  is  formed  by  the  decomposition  of  iron  pyrites,  and 
is  frequently  found  in  coal  mines.  It  is  found  at  Hurlat  near  Paisley, 
and  Campsie,  Scotland.     Tho  following  analysis  is  by  Berzclius  : — 

Sulphuric  acid       ....  .  28'8 

Protoxide  of  Iron       ....  .  257 

Water  45  4 
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MELANTHA'CE/E,  Melanths,  a  natural  order  of  poisonous  Endo- 
genous Plants  very  nearly  related  to  Liliacea;  from  which  indeed 
they  are  only  to  bo  distinguished  with  certainty  by  their  anthers 
being  turned  towards  tho  sepals  and  petals,  and  by  their  styles  or 
carpels  being  distinct  or  at  least  separable.  Tho  species  vary  exceed- 
ingly in  their  appearance,  some  being  subterranean-stemmed  herbaceous 
plants,  producing  a  few  flowers  without  their  leaves  just  above  tho 
surface  of  the  ground,  as  is  the  case  with  Colchicum  ;  others  forming  a 
stem  of  considerable  size  with  large  leaves  and  numerous  flowers. 
The  consequence  of  this  difference  in  their  manner  of  growth  is  a  con- 
siderable variation  in  the  appearance  of  the  species,  but  they  are  all 
found  to  conform  to  the  characters  of  Liliacac,  with  the  difference 
above  explained.  Iridacecc,  to  which  they  bear  a  striking  resemblance, 
because  of  the  similarity  between  Cokhicum  and  Crocus,  are  readily 
distinguished  by  their  inferior  fruit  and  triandrous  flowers. 

The  most  important  species  of  this  order  are  medical  plants,  namely, 
Colchicum,  or  Meadow  Saffron,  which  is  employed  as  a  remedy  for  gout 
and  rheumatism  [Colchicum]  ;  Vcratrum  album,  whose  acrid  poisonous 
rhizoma  is  White  Hellebore  [Veratkum]  ;  Asagrwa,  officinalis  and 
Veratrum  Sabadilla,  both  of  which  furnish  the  seeds  called  Cebadilla, 
now  largely  consumed  in  the  preparation  of  Veratria  [Cebadilla]; 
and  a  few  North  American  plants  of  less  moment.  [Tofieldia  ; 
Helonias.] 


1,  a  diminished  figure  of  Vcratrum  SabadMa;  2,  an  expanded  flower;  3.  a 
vertical  section  through  part  of  the  ovary  ;  4,  a  ripe  seed-vessel. 

MELASOMA.  [Heteromeua.] 

MELA'STOMA  (from  fie\as,  black,  and  croixa,  a  mouth,  because  the 
berries  when  eateu  stain  the  mouth  black),  a  genus  of  Plants,  the  type 
of  the  natural  order  Mdastomacca;.  It  has  the  tube  of  the  calyx  ovate, 
half-adhering  to  the  ovary,  densely  covered  with  scales  or  bristles  ; 
the  limb  5-  rarely  6-cleft,  the  segments  alternating  with  the  appen- 
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dages,  both  deciduous ;  the  petals  5-6 ;  the  stamens  twice  the  number 
of  the  petals ;  the  anthers  oblong  linear,  a  little  arched,  opening  by  a 
pore  at  the  apex,  each  furnished  with  a  stipe-formed  connective,  which 
is  in  some  species  elongated  and  in  others  short,  but  always  biauricu- 
late  or  emarginate  in  front;  the  free  part  of  the  ovarium  conical  and 
bristly :  the  stylo  filiform,  somewhat  thickened  at  the  apex  ;  the 
stigma  a  pruinose  dot ;  the  capsule  baccate,  5-6-celled,  opening  irre- 
gularly ;  the  seeds  cochleate.  The  species  of  this  genus  are  shrubs, 
which  are  usually  covered  with  strigse.  The  leaves  are  petiolate,  and 
cither  quite  entire  or  serrulated.  The  flowers  are  large,  white,  rose- 
coloured,  or  purple. 

M.  Malabathricum,  Malabar  Melastoma,  is  a  shrubby  plant  with 
tetragonal  branches  rough  from  strigse ;  the  leaves  elliptic-oblong, 
obtuse  at  the  base,  acute  at  the  apex,  quite  entire,  green  on  both  sur- 
faces, and  scabrous  from  strigse;  the  corymbs  1-5-flowered ;  the  calyx 
clothed  with  adpressed  strigose  scales,  with  ovate  acute  lobes ;  the 
connectives  of  the  anthers  short,  or  very  long.  It  is  a  native  of  the 
East  Indies,  and  frequent  in  the  Indian  Archipelago.  The  leaves  of 
this  plant  are  employed  by  the  natives  where  it  grows  as  a  remedy  in 
diarrhoea,  dysentery,  and  mucous  discharges. 

Between  30  and  40  species  of  Melastoma  have  been  described.  They 
grow  in  the  warmer  districts  of  the  Old  and  New  World,  and  are 
found  in  South  America,  Asia,  and  Africa.  Their  flowers  are  very 
handsome,  and  all  the  species  may  be  cultivated  for  ornament.  They 
grow  well  in  a  mixture  of  - loam,  peat,  and  sand,  and  young  cuttings 
root  freely  in  sand  in  heat  under  a  hand-glass. 

(Lindley,  Vegetable  Kingdom  ;  Don,  Dichlamydcous  Plants.) 

MELASTOMA'CE^,  Melastomads,  an  extensive  natural  order  of 
Polypetalous  Exogenous  Plants,  nearly  related  to  Myrtaeeee.  They 
have  opposite  ribbed  leaves  without  any  trace  of  dots ;  anthers  pro- 
longed into  a  beak,  and  having  in  the  bud  their  points  curved  down- 
wards, and  inserted  into  sockets  between  the  side  of  the  ovary  and 
that  of  the  calyx ;  the  ovary  itself  is  many-celled  and  many-seeded, 
and  connected  with  the  calyx  by  vertical  plates,  which  form  the  par- 
titions between  the  sockets  in  which  the  anthers  are  confined.  The 
species  are  extremely  numerous  in  tropical  countries,  where  they 
usually  form  bushes  or  small  trees,  and  are  scarcely  known  beyond 
the  tropics,  with  the  exception  of  some  Rhcxias,  which  straggle  into 
North  America.  In  Europe  the  order  is  unknown,  unless  in  gardens, 
where  many  species  are  cultivated  for  the  sake  of  their  gay  purple 
nr  white  flowers.  Some  of  the  species  bear  berries,  which  are  eatable, 
and  stain  the  mouth  a  deep  purple,  whence  their  name  Melastoma,  or 
black-mouth.  Others  are  slightly  astringent  ;  some  yield  dyes  and 
edible  fruits  :  none  are  poisonous. 
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3,  a  'branch  of  Rhcxia  speciosa  ;  2,  a  vertical  section  of  the  flower;  3,  a 
calyx  ;  4,  a  transverse  section  of  the  ovary. 

MELEAGRINA.    [Avicula;  Malleace-e.] 

MELEAGRIS,  the  specific  name  of  a  species  of  Aconlia  (Cuvier),  a 
genus  of  Snakes,  described  in  the  article  Acontias.  By  an  error  in 
the  '  Regne  Animal '  a  wrong  figure  is  given  :  the  species  to  which 
Cuvier  refers  in  '  Seba '  is  the  one  given  at  the  top  of  next  column. 

MELEA'GRIS.  [Payonicze.] 

MELES.  [Badger.] 

ME'LIA  (Zoology),  Latreille's  name  for  a  genus  of  Crustacea  (Lylia 
of  Milne-Edwards,  who  has  since  withdrawn  the  name  in  favour  of 
Latreille's  prior  appellation).  This  form  approximates  to  Pilumnus, 
but  has  also  some  analogy  with  Grapsus. 


Acontia  Melcngris. 

M.  tessellata.  Colour  whitish,  with  red  lines.  Some  hairs  on  tho 
feet.    Length  about  five  lines. 

It  inhabits  the  island  of  Mauritius. 


Melia  tcssclata. 

ME'LIA  (so  called  from  IVUAi'a,  the  Greek  name  of  the  Common 
Ash,  which  one  species  of  the  genus  is  thought  to  resemble  in  foliage), 
a  genus  of  Plants  belonging  to  the  natural  order  Meliaeew,  to  which 
it  has  given  its  name,  and  which  is,  like  Melia,  characterised  by  having 
the  filaments  of  the  anthers  combined  into  a  tube,  with  the  anthers 
sessile  within  it,  and  opening  inwards  ;  the  seeds  without  wings.  The 
species  are  few  in  number,  and  chiefly  Indian ;  one  is  naturalised  in 
the  south  of  Europe,  and  one  is  found  in  North  America. 


Meliacece. 

1,  Trichilia  spondioides  ;  2,  an  expanded  flower  ;  3,  a  ripe  fruit ;  4,  a  trans- 
verse section  of  the  same.  •. 

M.  Azadirachta,  the  Neem-Tree  or  Margosa-Tree  of  the  peninsula  of 
India,  has  been  separated  into  a  distinct  genus  on  account  chiefly  of 
its  ternary,  not  quinary,  structure  of  the  parts  of  the  pistil,  and  its 
single-seeded  fruit.  This  has  been  named  Azadirachta  from  the 
Persian  (Azad-i-Durukht,  '  the  excellent  tree  ').  Its  bark  is  bitter,  and 
considered  a  valuable  tonic.  The  fleshy  part  of  the  fruit  (like  that  of 
the  olive)  .yields  a 'fixed  oil,  which  is  bitter,  and  considered  anthel- 
mintic and  stimulant.  The  leaves  are  universally  used  in  India  for 
poultices,  and  both  the  flowers  and  seeds  are  irritating  and  stimulant. 
According  to  Dr.  Ainslie  a  kind  of  toddy  is  procured  by  fermenting 
the  sap  of  healthy  young  margosa-trees. 

M.  Azedarak,  sometimes  called  Persian  Lilac,  Pride  of  India,  and 
Common  Bead-Tree  (Hill  Margosa  by  Dr.  Ainslie),  is  said  by  Dr.  Rox- 
burgh to  be  a  native  of  China ;  it  is  also  a  native  of  the  north  of 
India.  It  is  much  cultivated  in  the  southern  parts  of  the  United 
States  of  America.  It  is  called  Dek  in  the  northern  provinces  of 
India,  and  may  be  confounded  with  another  species  under  the  name 
Azedarach  by  Avicenna.    When  in  flower  it  has  some  resemblance  to 
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tho  LUao,  and  its  flowers  aro  vory  fragrant.  Tho  borricB  aro  sweetish, 
nnel,  though  said  to  be  poisonous,  aro  oaten  by  children  in  tho  United 
States  without  inconvenience,  but  are  reputed  to  bo  a  powerful  vermi- 
fuge. Tho  bark  of  tho  root  in  its  recent  state  lias  a  bitter  nauseous 
taste,  yielding  its  virtues  to  boiling  water,  and  is  cathartic  and  emetic, 
and  considered  in  tho  United  States  an  efficient  anthelmintic,  and  also 
useful  in  infantilo  romittents. 

M.  Bitkayun  is  distinguished  by  Dr.  Roylo  from  tho  West  Indian 
M.scmpci-vircns  of  Schwarz,  with  which  it  was  united  by  Dr.  Roxburgh. 
This  tree  appears  to  be  a  native  of  Persia,  though  common  throughout 
India.  It  is  called  by  tho  Arabs  Ran,  and  by  tho  Porsians  Azad-i- 
Durukht.  It  is  probable  thoreforo  that  this  may  bo  one  of  tho  troos 
included  under  the  Azedarach  of  Avicenna.  Tho  soods  aro  bitter,  and 
considered  laxativo  and  anthelmintic,  as  is  also  tho  bark.  M.  tumcntosa 
is  a  species  found  in  the  island  of  Penang;  and  M.  composita,  in  which 
are  included  both  M.  supcrba,  and  M.  robusta,  is  a  species  found  in 
Malabar  and  Mysore. 

MELIA'CE^E,  Meliads,  a  natural  order  of  Polypctalous  Exogenous 
Plants,  distinguished  from  all  others  by  their  stamens  being  uuited 
hit"  a  complete  cup,  within  and  often  below  the  rim  of  which  the 
anthers  are  inserted.  It  consists  of  trees  or  shrubs  with  alternate 
often  compound  leaves,  inhabiting  all  countries  within  the  tropics, 
but  very  rare  in  colder  climates;  Mclia  Azedarach,  or  Read-Tree,  a 
Syrian  plant,  now  naturalised  in  the  south  of  Europe,  forming  the 
principal  exception.  [Melia.]  In  general  the  species  are  bitter  and 
astringent,  but  they  are  sometimes  dangerously  poisonous,  acting 
violently  as  emetics  and  purgatives.  Notwithstanding  this,  the  pulpy 
fruit  of  tho  Lanseh  is  esteemed  in  the  Indian  Archipelago ;  and  that 
of  Milnea  edulis  is  eaten  in  Silhet,  where  it  seems  to  resemble  the 
Litchi  and  Longan  of  China.    There  aro  33  genera  and  150  species. 

ME'LICA,  a  geuus  of  Plants  belonging  to  the  family  of  Grasses. 
It  has  nearly  equal  glumes,  with  lateral  ribs  nearly  as  long  as  tho 
ovate  spikelet  of  1  or  2  flowers,  rounded  on  the  back,  and  a  club-like 
rudiment  of  1  or  2  more ;  the  palece  hardening  on  the  loose  fruit ; 
the  styles  terminal.  There  are  two  Rritish  species  of  this  genus, 
M.  unijlora  and  M.  nutans,  which  are  found  in  damp  shady  woods. 
Mabington,  Manual  of  British  Botany.) 

MKLICERTA.  [Rotifeka.] 

MELILO'TUS  (from  /ue'Ai,  honey,  and  \ut6s,  lotus),  a  genus  of 
Plants  belonging  to  the  natural  order  Lcguminosce.  It  has  a  calyx 
with  5  nearly  equal  teeth,  the  keel  obtuse,  the  filaments  filiform,  the 
ovary  straight,  the  pod  subglobose  or  oblong,  1-celled,  1-4-seeded, 
longer  than  the  calyx ;  the  petals  distinct,  deciduous.  The  species 
are  herbaceous  plants  with  stipules  adnate  to  the  petiole,  and  trifoliate 
leaves  with  usually  toothed  leaflets.  None  of  them  are  ornamental 
plants,  and  they  are  seldom  cultivated  except  in  botanical  collections. 
Two  of  the  species  are  used  as  fodder  for  animals.  Three  species  are 
found  native  in  Great  Rritain. 

M.  officinalis,  the  Common  Melilot,  has  lax  racemes,  with  the  corolla 
twice  as  long  as  the  calyx;  the  wings,  keel,  and  standard  equal ;  the 
pods  ovate,  acute,  compressed,  transversely  wrinkled,  hairy ;  the 
leaflets  serrate,  truncate,  narrowly  ovate  ;  the  stipules  setaceous, 
entire.  It  grows  wild  in  woods,  hedges,  and  neglected  fields.  When 
cultivated  in  a  dry  soil  and  made  into  hay  it  has  a  powerful  aromatic 
smell,  and  mixed  in  a  small  proportion  with  meadow-hay  gives  it  an 
agreeable  flavour.  This  plant  is  used  in  making  the  Swiss  cheese 
called  Schabzieger.  It  is  ground  in  a  mill,  and  mixed  with  the  curd 
into  a  kind  of  paste,  which  is  put  into  conical  moulds  and  there  dried. 
[Cheese,  in  Arts  and  Sc.  Div.] 

M.  vulgaris  has  the  wings  and  keel  equal,  but  shorter  than  the 
standard ;  the  pods  ovate,  obtuse,  mucronate,  reticulate,  rugose,  and 
glabrous.  It  is  a  rare  plant,  and  is  found  in  sandy  and  gravelly  places 
near  the  sea. 

if.  arvensis  has  the  wings  and  standard  equal,  longer  than  the  keel ; 
pods  ovate,  obtuse,  mucronate,  rounded,  and  slightly  keeled  on  the 
back,  transversely  plicate,  rugose,  glabrous.  The  flowers  are  yellowish, 
in  long  racemes.    It  is  found  in  waste  places  in  Cambridgeshire. 

M.  Mcssanensis,  Messina  Melilot,  has  an  erect  stem,  with  obovate- 
cuaeated  denticulated  leaflets;  the  stipules  broad  at  the  base,  toothed, 
linear  at  the  apex ;  the  racemes  few-flowered ;  the  teeth  of  the  calyx 
nearly  equal,  hardly  shorter  than  the  tube ;  the  legume  lanceolate, 
acute,  very  much  nerved,  1-seeded ;  the  seeds  ovate,  compressed,  large, 
black,  rugged  from  dots.  This  plant  is  a  native  of  Barbary,  Sicily, 
Piedmont,  and  the  Straits  of  Messina.  It  is  the  AwtJs  of  Theophrastus, 
'  Hist.  Plant,'  lib.  7,  cap  9  and  14 ;  the  AoitcSs  jj/iepos  of  Dioscorides, 
lib.  iv.,  cap.  171.  It  is  also  the  Lotus  of  the  Romans  (Pliny,  xiii.  17  ; 
xxxii.  21 ;  Virgil,  '  Georgic.,'  ii.  84,  and  iii.  394). 

None  of  the  species  of  this  genus  are  worth  cultivating  as  orna- 
mental plants.  They  may  be  easily  propagated  by  seeds,  which  should 
be  sown  in  the  open  border  in  spring.  A  light  dry  soil  suits  them  best. 

(Fraas,  Synopsis;  Babington,  Manual  of  British  Botany;  Don, 
Lichlamydcous  Plants.) 

MELI'NA,  Schumacher's  name  for  the  genus  Pema.  [Malleacea.] 

MELIPHAGA.    [Melipii  agid>e.] 

MELIPH A'GIDiE,  Honey-Suckers,  a  family  of  Tenuirostral  Birds. 
Mr.  Vigors,  in  his  paper  'On  the  Natural  Affinities  that  connect  the 
Orders  and  Families  of  Birds'  ('Linn.  Trans.,'  vol.  xv.),  thus  generally 
refers  to  the  Mdiphagidce.   "  That  extraordinary  group,  the  existence 


of  tho  much  inoro  considerable  portion  of  which  w.m  unknown  to  tho 
Swedish  naturalist,  for  which  there  was  consequently  DO  place  in 
his  system,  occupies  a  prominent  and  important  situation  in  tho 
ornithological  department  of  nature.  Chiefly  confined  to  Australasia, 
where  they  abound  in  every  variety  of  form  ;  and  in  an  apparently 
inexhaustible  multitude  of  species,  they  find  a  sufficient  and  never- 
failing  support  in  tho  luxuriant  vegetation  of  that  country.  There 
tho  fields  aro  nover  without  blossom,  and  some  different  sp.cies  of 
plants,  particularly  tho  species  of  Eucalyptus,  afford  a  constant  succes- 
sion of  that  food  which  is  suited  to  the  tubular  and  brush  like  structure 
of  tho  tongue  in  theso  birds.  Their  numbers  and  variety  seem  in 
consequence  to  bo  almost  unlimited.  Like  tho  Marsupial  Animals  of 
the  samo  country,  a  group  to  all  appearance  equally  anomalous,  which 
contains  within  its  own  circle  representatives  of  all  the  other  groups 
of  tho  Mammalia,  this  division  of  birds  comprises  every  form  which 
is  observable  among  the  families  of  the  Inscssorcs.  From  the  power- 
fully constructed  and  strong-billed  C'orvidce  and  Orioli,  down  to  tho 
slender  Mcrops  and  tho  delicately  shaped  C'innyris,  every  Insessorial 
group  has  its  analogous  type  in  this  family.  Their  approach  to  tho 
Scansorial  tribe  is  strongly  conspicuous.  The  hind  toe  of  the  greater 
portion  of  tho  group  is  long,  powerful,  and  apparently  formed  for 
climbing,  as  Mr.  Lcwiu  has  pointed  out  in  his  generic  description  of 
Mdiphaga  ('  Birds  of  New  Holland ').  In  this  point  of  view  they 
seem  in  Australasia  to  supply  the  place  of  the  genuine  Pici;  no  species 
of  Woodpecker,  as  far  as  I  have  been  able  to  ascertain,  having  hitherto 
been  found  in  that  country.  This  strong  affinity  to  the  Scansores  is 
preserved  by  their  forming  one  of  the  extremes  of  the  present  circle, 
which  comes  in  contact  with  that  tribe.  I  have  indeed  some  doubts 
whether,  in  consequence  of  this  affinity,  they  may  not  be  even  still 
moi'e  intimately  united  to  that  group,  and  form  the  immediate  point 
of  junction  of  the  present  tribe  with  the  Certhiudw.  I  have  conse- 
quently entered  them  and  their  conterminous  families  into  the  tabular 
series  with  a  mark  of  uncertainty.  Time,  with  more  accurate  exami- 
nation of  their  manners  and  internal  economy,  will  clear  away,  it  is  to 
be  hoped,  these  and  similar  points  of  doubt  respecting  groups  so 
interesting.  The  following  facts  however  are,  I  think,  sufficiently 
decided,  namely,  that  the  three  groups,  the  Promeropidw,  Mdiphagidw, 
and  Nectariniadm,  constitute  distinct  and  prominent  divisions  in  the 
tribe,  of  which,  by  that  generally  stronger  and  more  perfect  conforma- 
tion which  distinguishes  them  from  the  more  typical  families,  they 
form  the  aberrant  groups ;  that  they  are  united  among  themselves  by 
general  affinities ;  and  that  they  connect  the  tribe  on  each  side  with 
the  conterminous  tribes  that  approach  it,  that  is,  with  the  Scansores 
at  the  one  extreme,  and  with  the  Fissirostres,  where  we  first  entered 
on  the  order,  at  the  other." 

Mr.  Swainson  ('  Classification  of  Birds,'  vol.  i.),  after  observing  that 
he  never  had  the  opportunity  of  examining  the  tongue  of  the  African 
Sun-Birds  (Cinnyridce),  states  that  by  a  fortunate  chance  he  had 
discovered  that  the  type  among  the  Australian  Honey-Suckers  (Meli- 
phagidce)  which  represents  the  Trochilida;,  has  the  tongue  constructed 
precisely  the  same  as  in  those  birds.  "  This  brings  us,"  continues 
Mr.  Swainson,  "  to  the  second  description  of  extensible  or  rather  of 
suctorial  tongues,  and  which  is  of  a  form  almost  peculiar  to  the  houey- 
suckers  of  Australia  and  its  islands.  In  these  birds  the  tongue  is  not 
nearly  so  extensible  a3  in  the  Trochilida;,  being  seldom  more  than 
half  as  long  again  as  the  bill ;  nor  are  the  bones  of  the  os  hyoides 
carried  back  upon  the  skull,  as  in  the  woodpeckers  and  humming- 
birds. Nevertheless  the  structure  appears  especially  adapted  for 
suction  ;  the  form  of  the  lower  part  is  the  same  as  in  ordinary  birds, 
but  the  end  is  composed  of  a  great  number  of  delicate  fibres  or  fila- 
ments exactly  resembling  a  painter's  brush.  Lewin,  who  drew  and 
described  these  birds  in  their  native  region,  ha3  figured  the  tongue  of 
the  Warty-Faced  Honeysucker  {Meliphaga,  Phrygia)  ('  Birds  of  New 
Holland,'  pi.  4),  and  describes  the  bird  as  sometimes  to  be  seen  '  in 
great  numbers,  constantly  flying  from  tree  to  tree  (particularly  the 
blue  gum),  feeding  among  the  blossoms  by  extracting  the  honey  with 
their  long  tongues  from  every  flower  as  they  passed.'  What  wiU 
appear  still  more  extraordinary  to  the  scientific  naturalist  is  the  fact 
that  some  birds  of  this  Mehphagous  group  are  actually  woodpeckers,  and 
yet  retain  the  typical  structure  of  the  tongue  of  their  own  natural 
family.  The  same  observer,  speaking  of  the  blue-faced  honey-sucker, 
describes  it  as  being  '  fond  of  picking  transverse  holes  in  the  bark, 
between  which  and  the  wood  it  inserts  its  long  tongue  in  search  of 
small  insects,  which  it  draws  out  with  great  dexterity.'  Now,  as 
Lewin  describes  this  bird  as  a  honey-sucker,  we  must  conclude,  until 
facts  prove  otherwise,  that  it  has  the  filamentous  tongue  of  the  honey- 
suckers,  but  that  it  is  used  for  the  purpose,  not  of  spearing  insects, 
but  of  catching  them  by  means  of  the  glutinous  matter  on  the  fila- 
ments, a  mode  of  capturing  its  prey  by  no  means  improbable,  provided 
the  insects  are  of  small  size.  It  must  not  be  supposed  however  that 
the  food  of  the  Mdiphagidce,  several  of  which  are  as  large  as  a  thrush, 
and  three  or  four  much  larger,  is  restricted,  any  more  than  that  of 
the  humming-birds,  simply  to  the  nectar  of  flowers.  They  indeed 
feed  upon  the  honey,  but,  as  Lewin  declares,  combined  with  the 
numerous  small  insects  lodged  in  most  of  the  flowers,  which  they 
extract  in  a  dexterous  manner  with  their  tongues,  peculiarly  formed 
for  that  purpose.  It  is  clear  however,  when  we  come  to  reflect  upon 
the  matter,  that  birds  which  are  attached  to  the  secretions  of  parti- 
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cular  trees,  as  are  many  of  the  Mcliphagidce,  can  only  enjoy  their 
favourite  food  for  a  comparatively  short  season,  that  is,  while  the  tree 
or  plant  is  in  blossom.  They  must  therefore  either  feed  at  other 
times  upon  small  insects  or  upon  fruit.  The  two  first  habits  we  have 
shown  tbem  to  possess ;  and  the  last,  that  of  devouring  fruits  also,  is 
exemplified  in  the  yellow-eared  honey-sucker  of  Lewin,  who  remarks 
that  '  in  the  winter  season  these  birds  have  been  seen  feeding  on  the 
sweet  berry  of  the  white  cedar  in  great  numbers.' " 

Mr.  Swainson  makes  the  Mcliphagidce  the  first  family  of  the  tribe 
Tcnuirostres ;  and  he  thus  characterises  these  Honey-Suckers: — Bill 
the  strongest  in  this  tribe  (Tcnuirostres),  having  the  mandible  distinctly 
notched;  feet  large,  strong;  the  hinder  toe  much  developed;  tongue 
extensible,  generally  ending  in  a  bunch  of  filaments. 

The  following  genera  and  sub-genera  are  placed  by  this  author 
under  the  Meliphagidce. 

Meliphaga  (Lewin). — Bill  moderate  or  short,  weak :  the  under 
mandible  not  thickened ;  lateral  toes  unequal :  the  inner  the  shortest; 
tail  rounded  or  graduated ;  tongue  bifid  :  each  division  ending  in 
numerous  filaments.  (Sw.) 

Sub-genera : — Meliphaga. 
Ex.  M.  barbata.    ('Ois.  Dor.,'  pi.  57,  and  M.  Amtralasiana.) 

Plilolis  (Sw.),  leading  to  Glyci}  hda. 
Ex.  ('  Lew.  Bds.,'  pi.  5.) 

Zanthomiza  (Sw.) 

Ex.  Z.  Phrygia,  Shaw  ('  Zool.  of  N.  H.,'  pi.  4,  the  tenuirostral 
type). 

A  nthochara  (Horsfield  and  Vigors),  the  rasorial  type. 

Ex.  A.  carunculata.  (White's  'Voyage,'  pi.  6.) 
Glyciphila  (Sw.).  —  Habit  of  Meliphaga.  Bill  either  shorter  or 
slightly  longer  than  the  head :  the  notch  in  the  upper  mandible  far 
removed  from  the  tip  ;  tongue  rather  short,  terminated  by  numerous 
filaments  ;  the  third  and  three  following  quills  longest  and  nearly 
equal ;  lateral  toes  equal ;  tail  even.  (Sw.) 

Ex.  G.  fulvifrons.    (Lewin,  '  Nat.  Hist.  Birds,'  pi.  22.) 
Anthomiza. — Habit  of  Meliphaga.    Bill  rather  short;  tongue  (?) ; 
wings  much  rounded  :  all  the  quills  more  or  less  terminating  in  points ; 
tail  forked  ;  lateral  toes  equal ;  the  fissirostral  type.  (Sw.) 
Ex.  A.  ccerulocephala.    (' Mus.  Carl.,'  i.,  pi.  5. ) 
Lcptoglossus  (Sw.).  — Habit  of  Cinnyris.    Bill  remarkably  long, 
slender,  and  curved ;  tongue  retractile,  long,  bifurcated,  as  in  Trochilas  ; 
lateral  toes  unequal ;  tail  nearly  even  ;  the  tenuirostral  type.  (Sw.) 
Ex.  L.  cuctdlatus.    ('Ois.  Dor.,'  pi.  CO.) 
Ptiloturus  (Sw.). — Bill  much  lengthened,  slightly  curved ;  the  upper 
mandible  dilated,  and  folding  over  the  base  of  the  under :  the  margins 
of  both  inflected  towards  their  tips;  nostrils  lengthened  :  the  aperture 
linear;  wings  moderate,  rounded;  the  first  quill  Bpurious  :  the  four 
next  very  broad  at  their  base,  and  emarginate  at  the  inner  web ; 
lateral  claws  unequal ;  tail  very  long,  graduated  :  the  middle  feathers 
lax  and  narrow ;  the  rasorial  type.  (Sw.) 

Ex.  P.  Capimis.    (Le  Vaill.,  'Af.,'  vi.,  pi.  237-288.) 
Manorhina  (Vieill.). — Bill  short,  robust;  the  under  mandible 
thickened  :  culrnen  arched,  and  much  elevated  from  the  base,  con- 
siderably compressed  its  whole  length ;  commissure  curved ;  upper 
mandible  notched  near  the  tip. 

Ex.  M.  viridis.    (<  111.  of  Orn.,'  pi.  78.) 
Sub-genera: — Gymophrys  (Gymnophrysi).  (Sw.) 

Ex.  G.  torquatus.    (Lewin,  '  Nat.  Hist.  Birds,'  pi.  24.) 
Eidopsarus  (Sw.). 
Ex.  E.  bicinctu3. 

Entomiza  (Sw.).— Bill  strong,  moderate :  culmen  much  elevated ; 
nostrils  large,  naked;  the  aperture  large,  oval,  and  placed  in  the 
middle  of  the  bill,  at  the  termination  of  the  naked  membrane : 
culmen  obtuse,  convex;  frontal  feathers  small,  compact;  hind  toe 
and  claw  very  large,  and  as  long  as  the  middle  toe. 

Ex.  E.  cyanotis.    (Lewin,  '  Nat.  Hist.  Birds,'  pi.  4.) 

Philcdon  (Cuv.). — Culmen  sharp,  carinated ;  head  and  face  naked  ; 
front  with  an  elevated  protuberance  ;  hind  toe  and  claw  shorter  than 
the  middle. 

Ex.  P.  corniculatus.    (White's  'Voyage,'  pi.  16.) 

Myzomela  (Horsfield  and  Vigors). — Bill  with  both  mandibles  very 
considerably  curved  :  the  sides  broad  and  much  compressed ;  tongue 
and  nostrils  as  in  Meliphaga;  wings  lengthened:  the  third,  fourth, 
and  fifth  quills  equal ;  tail  short,  even ;  middle  toe  much  longer  than 
the  hinder;  lateral  toes  equal. 

Ex.  M.  cardinalis.    (Lewin,  'Nat.  Hist.  Birds,'  pi.  19.) 

Mr.  Swainson  inquires  whether  this  can  be  the  fifth  sub-genus  of 
Meliphaga  ?  or  an  aberrant  Mclithreptes? 

Mr.  Vigors  and  Dr.  Horsfield,  in  their  '  Description  of  the  Australian 
Birds  in  the  Collection  of  the  Linnrean  Society,'  after  remarking  on 
the  then  (1826)  imperfect  state  of  knowledge  with  regard  to  this 
group,  and  the  constant  influx  of  new  species  from  Australia  and 
the  Australian  Islands,  observe  that  the  then  known  species  exhibited 
five  prominent  modifications  of  form,  according  to  the  variation  chiefly 
of  the  characters  of  the  bill  and  tail,  and  that  they  wished  to  consider 
these  types  of  form  as  sections  only  of  the  group  which  they  name 
provisionally  the  genus  Meliphaga.  When  the  species  should  become 
more  known,  they  express  their  opinions  that  the  sections  there 
marked  out  might  justly  be  considered  genera,  and  the  higher  group  be 


denominated  Meliphagina.  "When  this  sub-division  takes  place," 
say  our  authors  in  conclusion,  "the  section  which  stands  first  in  our 
text  may  be  considered  the  true  Meliphaga."  The  Meliphaga  Novat 
Hollandice  will  form  the  type.  It  may  be  thus  characterised  : — Bill 
rather  slender,  subelongate ;  the  culmen  arched,  subcultrated  at  the 
base ;  nostrils  longitudinal,  linear,  very  narrow,  covered  above  by  a 
membrane,  and  exceeding  the  middle  of  the  bill  in  length  ;  tonguo 
furnished  at  the  apex  with  many  bristles;  wings  moderate,  somewhat 
rounded  :  first  quill  short ;  second,  third,  and  fourth  (which  last  ia 
longest)  gradually  longer ;  the  third  and  fifth,  the  second  and  sixth, 
equal :  external  beards  (pogonia;)  of  the  third  to  the  seventh  inclusive 
widest  in  the  middle  ;  tail  subelongate,  rounded ;  feet  rather  strong ; 
hallux  subelongate,  strong ;  acrotarses  scutellated. 

M.  Novce  Hollandice.  Mr.  Caley  says,  "  This  bird  is  most  frequently 
met  with  in  the  trees  growing  in  scrubs,  where  the  different  species 
of  Banksia  are  found,  the  flowers  of  which,  I  have  reason  to  think, 
afford  it  a  sustenance  during  winter.  In  the  summer  I  have  shot  it 
when  sucking  the  flowers  of  Leplospermvm  flavescens.  In  the  scrubs 
about  Paramatta  it  is  very  common." 


Meliphaga  Nova;  Hollandice, 


The  following  are  the  sections  given  by  Mr.  Vigors  and  Dr. 
Horsfield : — 

*  Tail  rounded ;  bill  rather  long  and  slender. 

M.  Novce  Hollandice,  M.  Australasiana,  and  M.  melanops. 
**  Tail  rounded ;  bill  rather  shorter,  and  rather  strong. 

M.  auricomis,  M.  chrysotis,  and  M.  leucolis. 
***  Tail  equal ;  bill  rather  short,  strong.  (Melithreplus  of  Vieillot  ?) 

M.  chrysops,  M.  hmulata,  M.  indistincta,  and  M.  brevirostris. 
****  Tail  equal ;  bill  rather  short  and  slender. 

M.  cardinalis. 
*****  Tail  equal ;  bill  rather  slender  and  longer. 

M.  tenuirostris,  and  M.  fulvifrons. 
The  other  genera  recorded  by  Mr.  Vigors  and  Dr.  Horsfield  are — 
Myzantha  (V.  and  H.),  Anthochmra,  Tropidorhynchus  (V.  and  H.), 
Sericulus  (Sw.),  Mimeta  (King),  Psophodes  (V.  and  H.),  and  Pomalo- 
rhinus  (Horsf.). 

MELISSA,  a  reference  from  article  Hymenoptera.  [Melitta.] 
MELISSA  (from  ^iKiao-a,  a  bee),  a  genus  of  Plants  belonging  to  the 
natural  order  Labiatm,  or  Lamiacece.  This  genus  has  been  variously 
defined  according  to  the  different  views  of  systematic  botanists. 
Bentham,  in  his  monograph  on  the  Labiatce,  has  referred  about 
30  species  to  this  genus.  They  are  all  known  by  the  common 
name  of  Balms,  and  some  of  these  species  are  described  under  Cala- 
mintha.  The  genus  thus  extended  has  the  following  characters  : — 
The  calyx  is  tubular,  13-nerved,  usually  striated,  bilabiate;  the  upper 
lip  generally  spreading,  tridentate ;  the  lower  lip  bifid ;  the  throat 
naked  or  villous  inside ;  the  tube  of  the  corolla  straight  or  incurvedly 
ascending,  naked  inside,  usually  exserted  ;  the  throat  generally  inflated ; 
the  limb  bilabiate,  the  upper  lip  erect,  flattisb,  entire,  or  emarginate ; 
the  lower  one  spreading,  with  flat  lobes,  the  middle  lobe  usually  the 
broadest,  entire  or  emarginate ;  the  stamens  4,  didynamous,  ascending, 
approximate  by  pairs  at  apex,  or  rarely  a  little  distant,  lower  two  the 
longest,  the  superior  two  sometimes  sterile,  the  filaments  toothless, 
anthers  free,  2-celled,  the  connective  often  thickened,  the  cells  distinct, 
parallel,  diverging ;  the  lobes  of  style  sometimes  equal,  subulate  with 
minute  terminal  stigmas;  sometimes  the  lower  lobe  is  elongated, 
recurved,  flattened,  with  stigmatiferous  margins;  the  achenia  dry 
and  smooth.  The  species  are  usually  heibs,  sometimes  under-shruba, 
with  a  variable  inflorescence. 
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MELOLONTHID/E. 


Tho  only  species  of  the  old  genus  Melissa  admittod  into  tho  British 
Flora  is  M.  officinalis,  Common  Balm.  It  has  ovate  cronato-sorrato 
acuto  leaves,  palor  bonoath ;  tho  calyx  subcampanulate,  slightly  ven- 
tricoso  in  front,  distinctly  2-lippcd,  tho  upper  lip  Hat  truncate,  with 
khroo  Bhort  broad  tooth,  tho  lowor  with  two  lancoolato  tooth.  This 
plant,  although  it  has  a  place  in  tho  British  Flora  is  :i  doulil  ful  nal.i  v. 
In  its  rocont  stato  it  has  a  rough  aiMinal.io  tasLe,  and  a  pleasant  lumon- 
like  smell.  It  is  frequently  used  in  infusion,  under  the  name  of  Halm- 
Tree,  as  a  common  drink  in  fevors.  It  was  ouo  of  tho  medicines 
ivromm.  ndod  by  Paracelsus,  but  at  tho  prosont  day  it  is  only  used  as 
a  popular  remedy. 

(Don,  Lichlamydeous  Plants ;  Babington,  Manual  of  British  Botany) 

HE'LITA  (Leaoh),  a  gouus  of  Amphipodous  Crustacea,  generally 
found  beneath  stones  on  the  soa  shores. 

M .  palmata  (Cancer  palmatus,  Montagu).  Colour  blackish ;  antenna) 
ami  feet  aunulated  with  palo  grayish. 


Melita  palmata,  enlarged. 

MELITJ3A.    [Acalefhjbj  Polypifeua.] 
MKBITHREPTA.  [Cinnyuid^.] 
MELITOPHILI.  [Scarad-tcid/e.] 

MELITTA  (Kirby),  a.namo  for  a  genus  of  Insects  belonging  to  tho 
order  Jlymenoptera,  and  to  tho  tribo  Mellifcra  of  Latreille.  The  genus 
as  originally  constituted  by  Kirby  embraced  all  tho  Honey  Bees  known 
at  that  time.  This  genus  is  now  split  up  into  numerous  smaller  ones. 
Leach  divides  tho  Mdlifera  into  two  families,  Andrenidce  and 
C/trysidid(c. 


The  AndheniDjB  include  tho  following  genera  : — 


1.  Colletcs.  15. 

2.  Prosopis.  16. 

3.  Spkecodcs.  '  17. 

4.  Lfalictus.  18. 

5.  Andrena.  19. 

6.  Cilissa.  20. 

7.  Macropis,  21. 

8.  Panurgus.  22. 

9.  Dasypoda.  23. 

10.  Megachile.  24. 

11.  Osmia.  25. 

12.  Anthocopw.  26. 

13.  Stelis.  27. 

14.  Ammobates. 

The  CnRYSiDiDiE — 

1.  Clcptes. 

2.  Chrysis. 

3.  Euchneus. 

(British  Museum  Catalogue— Ilymenoptcra.) 


Epeolus. 

Nomada. 

Cvdioxys. 

Melccta. 

Anthidium. 

Heriades. 

Chelosloma. 

Eucera. 

Saropoda. 

Anthophora. 

Apathus. 

Bombus. 

Apis. 


4.  Hcdychrum. 

5.  Elampus. 


MELITTIS,  a  genus  of  Plants  belonging  to  the  natural  order 
Labiates.  It  has  anthers  approaching  in  pairs  and  forming  a  cross 
bursting  longitudinally.  The  upper  lip  of  the  corolla  flat,  entire, 
straight;  lower  lip  with  3  rounded  nearly  equal  lobes;  calyx  mem- 
branous, bell  shaped,  ample,  variously  lobed. 

M.  Melissophyllum,  Bastard  Balm,  has  oblong,  ovate,  or  slightly 
cordate  leaves  The  upper  lip  of  the  calyx  with  2  or  3  teeth ;  flowers 
purple,  with  a  white  margin,  or  variegated  in  different  ways,  large. 
Stem  1  or  2  feet  high.  M.  grandiflora  (Smith)  is  only  a  slight  variety. 
They  are  both  found  in  woods  in  the  south  of  Englaa4. 

(Babington,  Manual  of  British  Botany.) 

MELIZO'PHILUS.    [Merulidje;  Sylviad^b.] 

MELLILITE.  [Scapolite.] 

MELLITE,  or  Honey-Stone,  a  Mineral,  consisting  of  Mellate  of 
Alumina.  It  is  found  in  Prussia  and  Austria.  It  occurs  in  square 
octahedrons,  looking  like  a  honey-yellow  resin,  and  may  be  cut  with 
a  knife. 

MELLIVORA.  [Ursidje.] 

MELO  (Broderip),  a  sub-genus  of  Voluta.  [Voluta.] 
MELOBE'SIA.  [Corallinace.e.1 
MELOCACTUS.  [Cactaceje.1 
MELOCRINITES.  [Encrinites.] 

MELOCRI'NUS,  a  genus  of  Crinoidea,  employed  by  Goldfuss,in  his 
'  Petrifacta  Europeao'  for  some  fossils  of  the  Transition  Limestone. 
[Encrinite.] 

ME'LOE.  The  Linnsean  genus  Mcloe  included  the  several  genera 
of  Heteromerous  Coleoptera  now  forming  the  family  Cantharida", 
interesting  on  account  of  its  including  those  beetles  known  under  tho 
name  of  'blistering  flies,'  and  employed  in  medicine.  [Cantharida.] 


Tho  term  Md<>c  is  now  restricted  to  tho  Apterous  Oanihurulfe,  and  tho 
species  aroall  beetles  with  largeand  swollen  ho  lies,  an  1  short  oval  elytr  i, 
lapping  over  each  other  at  tho  base  of  tho  suture.  They  an:  slug;i  ■^^ 
creatures  and  food  on  various  plants,  especially  tho  species  of  Uatui- 
cuius.  When  alarmed  they  emit  from  the  articulations  of  their  for* 
an  oily,  yellow,  or  reddish  liquid.  Latreille  maintained  that  thi< 
inseot  was  tho  Ruprcstit  of  the  ancient),  to  which  noxious  qualities 
woro  attributed.  (Scs  his  paper  on  tho  subject  in  tho  12lh  volumj  of 
tho  'Memoires  du  Museum  d'llist.  Naturelle.')  Tho  nature  of  th<j 
larva  of  the  Mdoc  has  boon  a  subject  of  considerable  discussion 
among  entomologists,  having  boon  supposed  to  bo  a  minute,  active, 
parasitic  animal  found  on  bios  and  flies.  Mott  eutom  jI  >  ;i tU  ln/o 
hold  this  view  since  tho  time  of  Linnajm,  but  tho  ob<  :rvatiotn  of 
Geoffrey,  Newport,  and  Westwood.go  far  to  prove  that  it  is  amistiko, 
and  that  there  is  no  anomaly  in  the  case. 

MELOLO'NTHIDyE,  a  family  of  Coleopterous  Iusocts  of  the 
section  Lamdlicornes,  and  sub  section  PKyttopKagi.  This  f  imily,  of 
which  the  Common  Cockchafer  (Mdolontha  vulgaris)  is  an  example, 
may  bo  thus  characterised  : — Labrum  transverse,  and  in  most  instances 
deeply  cleft  in  tho  middlo  ;  mentum  as  long  as  broad,  or  with  the 
length  exceeding  tho  breadth ;  sometimes  nearly  ho  art -shaped,  and 
sometimes  square  ;  tho  anterior  margin  either  straight  or  notched  iu 
tho  middle,  but  without  any  projecting  process  or  tooth  ;  mandibles 
strong  and  horny,  and  having  at  most  but  a  siuglo  membranous 
appendage,  which  is  situated  iu  a  concavity  on  tho  inner  margin  ;  tho 
apex  truncated,  and  having  two  or  three  denticulatioas ;  maxilla) 
generally  horny,  and  armed  in  most  cases  with  five  or  six  denticula- 
tions  ;  antenna)  usually  with  more  than  three  lamellated  joints  ;  all 
tho  tarsi  terminated  by  two  claws,  which  are  usually  furnished  with 
a  spine  on  tho  under  side  near  the  baso,  and  sometimes  divided  at 
the  apex. 

Tho  family  Mdolonthidce  consists  of  three  genera :  Mdolontht, 
Rhizotrogus,  and  Scrica,  and  some  sub-genera  of  minor  importance. 
Species  of  this  family  are  found  in  all  parts  of  the  world  In  tho 
genus  Mdolontha  the  antenna)  are  10-joiuted ;  the  terminal  5,  6,  or 
7  joints  are  lamellated,  and  form  a  large  fan-like  appendage ;  in  tho 
females  the  lamellated  joints  form  a  smaller  club  than  iu  the  males, 
owing  to  their  smaller  size,  and  also  to  a  decrease  in  their  number, 
their  being  6,  5,  or  4  ;  the  labrum  is  deeply  cleft  on  its  lower  margin; 
the  claws  of  the  tarsi  are  furnished  with  a  spine  on  the  under  side 
near  the  base ;  the  abdomen  in  the  male  sex  often  terminates  in  a 
horny  pointed  process. 

Two  species  of  this  genus  are  found  in  England,  the  Common  Cock- 
chafer, M.  vulgaris,  Fab.,  of  which  there  is  a  figure  in  the  article 
Coleoptera,  and  the  M.  folio,  a  large  species  nearly  an  inch  and  a 
half  in  length,  and  which  is  of  a  blackish-brown  colour,  with  irregular 
white  markings.  This  beautiful  insect  is  common  in  some  parts  of 
the  Continent,  but  rare  in  this  country,  and  has  been  found  chiefly  in 
the  neighbourhood  of  Deal. 

The  genus  Rhizotrogus  differs  from  Mdolontha  chiefly  in  having  but 
three  lamellated  joiuts  to  the  antenna),  which  are  9-jointed. 

JR.  solstitialis,  an  insect  which  makes  its  appearance  in  the  month  of 
June,  and  often  occurs  in  great  abundance  in  some  parts  of  this 
country  ;  it  very  closely  resembles  the  Common  Cockchafer,  but  is  of 
a  smaller  size,  narrower  form,  and  paler  colour. 

In  the  species  of  Rhizotrogus,  as  in  Mdolontha,  the  claws  of  the 
tarsi  are  furnished  with  a  spine  on  the  under  side  at  their  base  ;  but 
in  the  next  genus,  Scrica,  the  claws  of  all  the  tarsi  are  divided  at 
the  apex ;  the  body  is  of  a  convex  ovate  form,  generally  has  a  silk- 
like appearance,  and  changes  in  hue  according  with  a  change  in  tho 
direction  of  the  light. 

S.  brunnea,  a  common  insect  in  England,  as  well  as  in  various  parts 
of  the  Continent,  is  about  three-eighths  of  an  inch  iu  length,  and  of 
a  uniform  pale-brown  colour ;  the  elytra  are  rather  deeply  striated, 
and,  as  well  as  the  thorax,  thickly  punctured. 

S.  ruricola,  another  British  species  of  the  present  genus,  is  of  a  black 
colour;  the  elytra  are  reddish-brown,  and  have  the  suture  and  outer 
margin  black.  This  is  a  smaller  insect  than  the  last  (being  about  three- 
twelfths  of  an  inch  in  length),  and  of  a  shorter  and  more  rounded 
form  :  it  also  differs  iu  having  the  palpi  obtusely  terminated,  and  not 
acute,  as  in  S.  brunnea.  This  difference  in  the  form  of  the  palpi  is 
considered  by  many  authors  of  sufficient  importance  to  separate  the 
two  insects  generically,  and  by  these  authors  the  S.  ruricola  is  placed 
in  the  genus  Omaloplia. 

The  genus  Serica  is  found  in  all  the  quarters  of  the  globe,  and  in 
M.  Dejean's  '  Catalogue  des  Coleopteres '  there  are  60  species 
enumerated. 

In  addition  to  the  foregoing  three  groups,  which  appear  to  constitute 
the  more  typical  Mdolonthidce,  Latreille  places  in  this  family  the 
following  six  genera : — 

Dasyus  (Lepel.  and  Serv.). — This  genus  contains  but  few  species, 
and  appears  to  be  confined  to  Brazil :  they  have  the  claws  of  the  two 
anterior  tarsi  bifid,  and  those  of  the  other  tarsi  entire. 

Macrodactylus  (Latreille). — In  this  genus  all  the  joints  of  the  tarsi 
are  alike  in  both  sexes,  and  all  the  claws  are  bifid;  the  legs  are  very 
long,  and  the  body  is  of  an  elongated  and  slender  form :  the  thorax 
is  narrower  than  the  elytra,  and  is  contracted  both  anteriorly  and 
posteriorly. 
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M.  aulspinosus,  a  common  insect  in  some  parts  of  North  America, 
is  about  three-eightlis  of  an  inch  in  length  ;  the  head  and  thorax  are 
ijlack,  but  covered  with  minute  yellow  scales ;  the  elytra  are  of  a 
yellowish  brown-colour,  also  covered  with  yellow  scales ;  the  under 
parts  of  the  body  are  nearly  white,  owing  to  the  donse  clothing  of 
scales  with  which  they  are  furnished ;  the  legs  are  deep-yellow,  and 
the  tarsi  are  black.  About  seven  other  species  of  the  present  genus 
are  known,  nearly  all  of  which  inhabit  South  America. 

Diphucephcda  (Dejean). — The  species  of  this  genus  are  confined  to 
Australia.  [DipnuCEPUALA.] 

Plcctris  (Lepel.  and  Serv.). — The  claws  of  the  intermediate  tarsi 
unequal  in  size  ;  the  larger  of  these  two  pairs  of  claws  are  bifid,  and 
all  the  claws  of  the  remaining  tarsi  are  also  bifid.  Twelve  species  are 
known;  they  inhabit  Brazil. 

Ceraspis  (Lepel.  and  Serv.) — The  species  of  this  genus,  all  of  which 
inhabit  Brazil,  may  be  distinguished  by  having  two  small  notches  near 
the  middle  of  the  hinder  margin  of  the  thorax  ;  the  space  between 
the  notches  is  received  into  a  notch  in  the  scutellum.  The  antennae 
are  10-joiuted  :  the  claws  of  all  the  tarsi,  with  the  exception  of  the 
anterior  pair,  are  unequal ;  the  larger  claw  of  the  intermediate  tarsi 
is  entire  in  the  male  sex,  the  other  claws  are  bifid.  In  the  females  all 
the  claws  are  bifid.  The  body  is  covered  with  minute  scales,  and  is  of 
an  elongated  form. 

Areoda  (Leach).  —  Antennas  10-jointed;  sternum  produced  an- 
teriorly; the  claws  of  the  tarsi  unequal  in  the  male  sex,  and  equal  in 
the  females.  The  larger  claws  of  the  males  are  bifid.  The  basal  joints 
of  the  tarsi  are  short,  and  the  terminal  joint  is  very  large,  and  grooved 
beneath.  These  insects  are  of  large  size,  and  adorned  with  brilliant 
colours.  In  the  form  of  the  sternum,  and  structure  of  the  tarsi  and 
claws,  they  depart  from  the  true  Melolonthidw,  and  evince  an  affinity 
to  the  Rutdida  and  Anoplognalld,  where,  as  in  the  present  genus,  tho 
species  have  the  power  of  folding  the  claws  backwards  against  the 
under  side  of  the  terminal  joint  of  the  tarsus  (like  the  closing  of  the 
blado  of  a  penknife) ;  and  when  thus  closed  the  point  of  the  larger 
claws  is  lodged  between  the  penultimate  and  antepenultimate  joints 
of  the  tarsi. 

A.  lanigcra,  a  common  species  in  some  parts  of  North  America,  is 
rather  more  than  three-fourths  of  an  inch  in  length,  of  an  oval  form, 
and  pale  yellow-colour,  with  green  reflections  :  the  under  parts  of 
the  body  are  of  a  dark  green-colour,  and  thickly  furnished  with 
white  hairs. 

There  are  six  other  known  species  of  this  genus  :  one  is  found  in 
Guadaloupe,  and  the  remainder  inhabit  South  America. 
MELON.  [Cocdmis.] 

MELO'PHUS  (Swaiuson),  a  sub-genus  of  Lcptonyx  (Sw.).  It  is  thus 
characterised  : — General  structure  of  Fringillaria,  but  the  upper  man- 
dible is  notched  near  its  tip.  Hinder  claw  lengthened,  but  rather 
shorter  than  its  toe.  Lateral  toes  equal.  Tail  even.  Head  crested. 
Tertials  not  lengthened.    (Sw.) — Ex.  M.  erythvopterus.    ('  111.  of  Orn.,' 

pi.  132.)  [FBIMGILLIDJ3.] 

MELOSIREiE,  a  family  of  Diatomacex,  formed  by  Kiitzing.  The 
species  are  striated,  not  having  a  central  opening  on  the  secondary 
side.  The  stria:  are  interrupted  in  the  median  line.  It  includes  the 
genera  Gallionella,  Melosira,  Podosira,  and  others.  Meneghini,  in  hia 
'  Natural  History  of  Diatomere,'  makes  the  following  critical  remarks 
on  this  group  : — 

"  The  Mclosirw  in  general  may  be  regarded  as  polypariform  associa- 
tions of  Cyclotellx,  and  the  comparison  prevails  principally  in  the  second 
sub-genus.  The  distinction  of  the  two  sub-genera  is  also  proposed  by 
Hassall  (Sphwrophwa,  Meloscira) ;  but  it  is  to  Kiitzing  we  are  indebted 
for  establishing  it  upon  the  important  character  of  the  carina,  which 
occurs  only  in  the  first  two  species  (M.  salina,  M.  nummuloides),  a  cha- 
racter on  whose  organography  value  we  cannot  decide  anything,  but 
which  merits  some  consideration  in  a  morphological  point  of  view : 
for  that  projecting  ring  bounds  the  lateral  surfaces;  whilst  in  the 
other  species,  with  sides  more  or  less  convex,  these  are  continuous, 
as  it  were,  with  the  primary  surfaces.  In  all  the  species  we  may 
notice  the  double  furrow  which  forms  a  ring  connecting  the  body  of 
each  individual  laterally  to  the  interstitial  ring ;  this  furrow  or  canal 
presents  apertures  disposed  in  a  regular  manner.  Kiitzing  believes 
these  supposed  apertures  to  be  sections  of  the  canals  themselves,  that 
is,  portions  of  them  seen  in  projection.  This  opinion  is  the  only  one 
consistent  with  the  fact  that  the  filament  being  cylindrical,  and  there- 
fore presenting  itself  indifferently  on  every  side,  these  apparent  aper- 
tures are  always  seen  arranged  near  the  margin.  Ehrenberg's  assertion 
that  they  are  more  numerous  in  some  species,  does  not  seem  to  be 
confirmed.  This  appearance  is  still  more  complicated,  inasmuch  as 
these  fine  tubular  canals  project  from  the  internal  surface  of  the 
shield,  and  a  slight  furrow  externally  corresponds  with  them.  This 
condition  is  evident  in  Melosira  distans,  in  which,  owing  to  the  greater 
depth  of  the  furrow,  the  apparent  perforations  remain  separated  from 
the  margin.  The  interstitial  ring  presents  peculiarities  of  which  we 
have  no  instance  in  the  preceding  genera.  Its  tenuity  and  the  great 
variety  of  its  extension  are  important  characters.  But  here  we  must 
add  the  very  important  one  of  the  changes  it  undergoes  during 
observation.  It  is  not  uncommon  to  see  the  two  halves  of  the  articu- 
lation separate  themselves  slowly,  and  enlarge  at  the  same  time  with 
the  ring.    This  fact  ia  not  decisive  in  respect  to  the  great  question  of 


the  animal  nature  of  these  beings ;  for  it  is  not  subject  to  a  subse- 
quent contraction,  and  because  in  plants  we  have  the  analogy  of 
tspirogyrx,  in  which,  on  the  rupture  of  the  outer  tube,  the  extremities 
of  the  articulation,  which  were  inflected  like  the  finger  of  a  glove, 
expand  themselves  as  if  by  elasticity ;  but  many  facts  controvert  this 
inference.  In  support  of  the  opposite  opinion  is  the  frequent  enlarge- 
ment of  a  particular  articulation,  in  a  manner  similar  to  that  of  the 
(Edogonia.  But  Hassall  justly  observes,  '  for  this  endochrome  .  .  , 
never  becomes  condensed  into  a  distinct  organ  or  sporangium.'  For 
this  reason,  the  resemblance  is  reduced  to  a  mere  appearance.  As  to 
this  supposed  endochrome,  proofs  are  certainly  wanting  that  it  is  an 
ovary,  as  Ehrenberg  supposes ;  but  they  are  also  wanting  to  show  that 
it  consists  of  gum,  starch,  or  chlorophyll,  which  would  bo  necessary 
were  it  a  gonimic  substance,  as  advanced  by  Kiitzing ;  and  analogy 
even  is  wanting,  for  we  do  not  see  in  any  Alga  a  similar  disposition  of 
the  internal  substance.  The  often-quoted  resemblance  to  the  Con- 
fervas cannot  even  be  deemed  apparent ;  for  in  no  Conferva  are  distinct 
spherules  met  so  regularly,  or  disposed  so  symmetrically.  During 
desiccation  it  happens  in  the  marine  species,  as  in  the  Podosira  already 
described,  that  the  internal  substance  adheres  to  the  inner  wall  in  the 
form  of  oily  globules  surrounded  by  a  distinct  transparent  margin, 
and  compressed  one  against  another  in  the  form  of  regular  polygons. 
Ehrenberg  also  speaks  of  diaphanous  vesicular  spaces,  which  he  regards 
as  stomachs.  Kiitzing  enumerates,  figures,  and  describes  nineteen 
species,  marine,  freshwater,  and  fossil,  besides  the  four  doubtful  ones 
placod  at  the  end,  and  the  famous  Ferruginea  (M.  ochracea,  Ralfs), 
which  he  proves  not  to  belong  to  the  class  of  Diatomex. 

"We  shall  find,  as  a  character  common  to  them  all,  the  circular 
figure  of  tho  vertical  section  parallel  to  the  lateral  surfaces ;  a  charac- 
ter which,  as  well  as  the  other,  of  a  radiated  disposition  of  the  strioa 
upon  the  lateral  surfaces,  we  shall  find  repeated  in  the  family  of 
Coscinodiscex,  which,  having  the  shield  of  a  cellular  structure,  belong 
to  the  tribe  of  Areolatx.  Perhaps  we  may  suspect  some  Melosirce 
(sulcata,  decussata,  lirala)  to  bo  furnished  with  the  same  organio 
condition,  and  hence  arises  a  fresh  doubt  respecting  the  systematic 
value  that  has  been  ascribed  to  it. 

"  In  general  we  may  also  say,  that  in  the  Melosirex  the  development 
of  the  lateral  surfaces  prevails  over  that  of  the  primary  ones,  which 
wo  find  finally  to  disappear  in  certain  genera  (Pyxidicula,  Podosira), 
as  well  as  in  some  species  of  Melosira  (varians,  orichalcea),  the 
increased  length  of  the  articulations  involving  the  corresponding 
development  of  the  primary  surfaces :  and  it  is  to  be  observed,  that 
although  in  this  family  the  primary  surfaces  differ  precisely  as  much 
in  form  as  they  do  in  the  three  preceding  ones,  yet  we  find  in  theso 
the  same  organic  character  as  in  the  greater  number  of  the  other 
genera,  namely,  the  presence  of  longitudinal  furrows  or  canals.  The 
separation  of  one  lateral  surface  or  valve  from  the  other,  with  the 
consequent  dilatation  of  superficies,  which  the  primary  surfaces  exhibit 
before  the  duplication  takes  place  (though  verified  to  some  degree  in 
other  genera,  yet  in  the  Melosirce  better  than  elsewhere),  presents  an 
undeniable  analogy  with  the  reduplication  of  Desmidiea,  which 
Brebisson  distinguishes  from  the  deduplication  of  Diatomece.  The 
particular  disposition  of  the  internal  substance,  the  currents  or  mucous 
threads  radiating  from  a  centre,  the  enlargement  of  some  articulations, 
and  the  dilatation  of  the  interstitial  ring,  are  isolated  facts,  which 
however  merit  particular  attention  in  the  paucity  of  our  knowledge." 

[DlATOMACE^.] 

ME'LYRIS,  a  genus  of  Coleopterous  Insects  established  by  Fabri- 
cius  for  the  reception  of  certain  species  of  the  Linnaean  genera 
Cantharis  and  Dermeslcs.  It  belongs  to  the  family  Serricornes  of 
Latreille,  and  constitutes  the  type  of  the  family  Melyridx.  The 
Melyridx  are  active  and  often  gaily-coloured  little  beetles,  usually 
found  on  flowers,  which  they  frequent  for  the  purpose  of  preying  on 
other  insects.  They  have  soft,  oblong,  or  ovate  depressed  bodies; 
short  filiform  pointed  palpi ;  exserted  heads ;  dentated  mandibles ; 
and  usually  filiform  and  serrated  antennae.  Some  of  the  species  of 
Malachius,  a  genus  of  Melyridx  found  in  Britain,  are  furnished  with 
red  bladder-like  appendages  at  the  anterior  angles  of  the  thorax  and 
base  of  the  abdomen,  capable  of  being  contracted  or  dilated  at  the 
will  of  the  insect,  and  usually  exhibited  when  it  is  alarmed. 
Mr.  Westwood  regards  these  bodies  as  portions  of  an  apparatus  for 
emitting  an  offensive  effluvium,  and  Curtia  as  means  of  enabling  the 
insect  to  increase  or  decrease  its  gravity  during  flight.  The  larvae,  as 
well  as  the  perfect  insects,  are  carnivorous.  The  family  is  interme- 
diate between  the  Telephoridce  and  Cleridx.  The  genera  Malachius, 
Dasytes,  Enicopus,  Dolichoroma,  and  Aplocnemus  contain  British  species. 
(Westwood,  Modern  Classification  of  Insects.) 

MEMBRANE  (in  Anatomy)  is  an  expansion  of  any  tissue  in  a  thin 
and  wide  layer.  Since  the  time  of  Bichat  [Bichat,  in  Biog.  Div.]  the 
membranes  have  been  generally  enumerated  as  of  three  kinds,  the 
serous,  the  mucous,  and  the  fibrous,  which  are  distinguished  as  well 
by  their  physical  characters  and  their  functions,  as  by  the  diseases  to 
which  each  is  peculiarly  subject. 

The  Serous  Membranes  are  so  named  from  the  character  of  their 
secretion,  which  consists  of  a  very  small  quantity  of  thin  serous  fluid. 
In  the  adult  condition  of  man  and  the  higher  vertebrata,  they  form 
what  are  called  shut  sacs.  In  each  of  the  cavities  of  the  chest,  for 
example,  which  are  exactly  filled  by  the  lungs,  there  is  a  serous 
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nicmbrnno,  tho  pleura  [Pleura]  wliicli  linos  tho  wolliof  fclio  chest,  and 
is  then  reflected  on  and  covers  the  surfaco  of  tho  lung;  and  thus  thero 
is  inclosed  between  tho  mirfaco  of  that  part  which  linos  tho  chest  anil 
of  that  which  envelops  the  lung  an  extremely  narrow  space,  a  sac, 
into  which  a  very  small  quantity  of  fluid  is  socretod.  During  respi- 
ration thero  is  a  constant  friction  between  tho  lung  and  the  walls  of 
the  chest,  which  tho  fluid,  by  its  lubrication  of  their  surface;!,  romh-r.i 
easy.  It  is  the  general  condition  of  serous  membranes,  that  thoy  exist, 
with  the  single  exception  of  the  conjunctiva  of  tho  eye  [Eyb],  wherever 
there  is  friction  between  the  surfaco  of  an  organ  and  tho  cavity  in 
which  it  is  contained.  They  are  adapted  for  this  condition  by  possess- 
ing a  remarkablo  smooth  polished  surface,  covered  by  a  very  fine  layer 
of  epithelium,  through  which  their  moistening  secretion  can  easily 
pass.  The  basis  of  their  structure  is  a  fine  and  rather  loose  cellular 
tissue,  which  by  boiling  is  at  once  converted  into  gelatine.  Tho 
serous  membranes  in  man  aro  tho  arachnoid,  which  is  found  iu  tho 
cerebro-spinal  cavity  [Brain],  lining  tho  dura  mater,  and  covering  tho 
brain  and  spinal  chord,  and  lining  tho  ventricles;  tho  pluras,  lining  tho 
chest  and  covering  the  lungs  [Respiration]  ;  the  pericardial  serous 
membrane,  similarly  related  to  the  heart  and  its  investing  sac 
[Heart]  ;  the  peritoneum,  lining  the  abdominal  walls  and  covering 
the  abdominal  part  of  the  digestive  canal,  the  liver,  spleen,  part  of 
the  pancreas,  &c.  [Peritoneum]  ;  and  the  tunica  vaginalis,  forming 
the  sac  of  the  testis. 

The  Synovial  Membranes,  by  which  joints  are  lined,  and  tho  heads 
of  bones  which  move  on  each  other  covered,  may  be  regarded  as  a 
modification  of  serous  membranes,  differing  from  them  chiefly  iu  tho 
character  of  their  secretion  and  in  some  of  their  diseases.  [Articu- 
lation.] 

A  membrane  very  similar  to  the  serous  lines  the  whole  vascular 
system,  and  forms  the  internal  membrane  of  the  arteries,  veins, 
lymphatics,  aud  lacteals  [Artery;  Veins;  Adsorbent  System],  form- 
ing a  closed  cavity  with  innumerable  ramifications,  and  affording,  with 
its  polished  surfaco  aud  fine  epithelium,  the  least  possible  obstacle  to 
the  movement  of  the  circulating  fluids. 

The  Mucous  Membranes,  liko  the  serous,  are  named  from  their 
peculiar  secretion.  [Mucus.]  While  the  serous  membranes  line  all 
those  cavities  whose  surfaces  are  iu  contact  with  living  parts,  the 
mucous  membranes  line  those  canals  and  cavities  which  in  the  adult 
condition  of  mau  and  the  higher  Vcrlcbrata  are  exposed  to  the  con- 
tact of  the  air  and  other  inorganic  substances.  The  basis  of  these 
membranes  is  a  compact  cellular  tissue,  which  does  not  yield  gelatine 
in  boiling,  and  whose  areolre  do  not  contain  fat.  [Intestines.]  Their 
epithelium  is  thicker  than  that  which  covers  serous  membranes,  but 
thinner  than  the  epidermis  covering  the  skin,  to  which  they  are  in 
many  respsects  similar.  [Skin.]  Iu  the  parts  where  they  line  the 
organs  of  sense  the  mucous  membranes  are  generally  beset  with  fine 
nervous  papillae ;  in  other  parts,  numerous  glands  for  peculiar  secre- 
tions open  on  their  surface  by  orifices  through  which  the  membrane  is 
continued  up  the  branches  of  the  ducts  into  the  very  substance  of  the 
gland.  [Gland.]  Nearly  all  the  tracts  of  mucous  membrane  iu  mau 
communicate  with  each  other  :  they  are,  the  nasal,  which  lines  the 
cavities  of  the  nose  [Nose]  ;  the  conjunctival,  which  covers  the  front 
of  the  eye-ball  and  lines  the  eye-lids,  aud  opens  by  the  lachrymal  duct 
into  the  nose  [Eye]  ;  the  auditory,  which  lines  the  cavities  of  the 
ear  [Ear]  and  opens  into  the  pharynx;  the  digestive,  including  that 
which  lines  the  mouth,  oesophagus,  stomach,  intestines,  and  the  several 
glauds  whose  duets  open  into  this  canal  [Stomach  ;  Intestines]  ;  the 
respiratory,  which  lines  the  larynx,  trachea,  aud  bronchial  tubes 
[Lungs  ;  Respiration]  ;  the  urogenital ;  aud  the  mammary.  [Mam- 
mary Glands.] 

The  Fibrous  Membranes  are  those  which  are  chiefly  formed  of 
tendinous  tissue.  They  serve  either  to  form  strong  cavities  for  the 
protection  of  important  parts,  as  the  pericardium,  the  dura  mater,  the 
fibrous  capsules  of  joints,  the  sheaths  of  tendons,  &c,  or  to  envelop 
and  strengthen  certain  parts,  as  the  periosteum,  fascia;,  &c. ;  or  they 
are  merely  expanded  tendons,  as  aponeuroses.  They  are  tough  aud 
inelastic  membranes,  composed  of  the  shining  dense  wavy  fibres  which 
constitute  the  usual  structure  of  tendons,  mixed  with  more  or  less  of 
a  dense  cellular  gelatinous  tissue.    [Areolar  Tissue.] 

MEMBRANIPORA.  [Polyzoa.] 

MEMECYLA'CEJL  are  a  very  small  natural  order  of  Polypetalous 
Exogenons  Plants,  consisting  of  a  few  tropical  species  of  little  interest. 
Most  of  them  inhabit  the  East  Indies,  the  Mauritius,  and  Madagascar. 
They  are  in  habit  and  foliage  like  Myrtacc.ce,  with  which  order  they 
agree  in  most  respects  ;  but  they  have  anthers  which  in  form  resemble 
those  of  many  Melastomaccw,  aud  the  leaves  have  no  transparent  dots. 
From  the  latter  order  they  are  distinguished  by  their  leaves  not  being 
ribbed,  and  by  their  cotyledons  being  convolute.  In  the  opinion  of 
Brown  and  Chamisso,  it  is  rather  as  a  section  of  Melastomacece  than  as 
a  peculiar  order  that  Memccylaccce  are  to  be  accounted.  No  useful 
properties  have  been  assigned  to  any  of  the  species,  except  to  Mcme- 
cylonedule,  an  East  Indian  plant,  whose  leaves,  according  to  Roxburgh, 
are  an  ingredient  in  the  dyes  of  Coromandel,  aud  whose  ripe  astringent 
pulpy  black  berries  are  eaten  by  the  natives. 

MEMINN  A,  a  genus  of  the  sub-family  Moschina  (Gray).  [Moschid  j;.] 

MENACCANITE.  [Titanium.] 

MEN.ETHIUS.  [Maudje] 
Vat.  hist.  div.  vol.  hi. 
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1,  Mom  iria  Gunijancnxh  ;  2,  a  full-blown  flower ;  3,  a  stamen,  with  the  anther 
opening  by  pores  at  the  tipper  end  ;  i,  a  transverse  section  of  a  ripe  fruit.  Copied 
from  a  figure  by  Turpin. 

MENDIP  HILLS,  a  Ion;;  ridge  of  limestone  extending  from  Wells 
in  Somersetshire  to  the  Bristol  Channel  at  Bleydon  Hill  and  Brean 
Down.  Through  its  whole  length  it  is  what  geologists  term  an  anti- 
clinal axis,  the  strata  dipping  to  the  north  under  the  drainage  of  the 
Avon  and  the  Yeo,  and  to  the  south  under  the  low  plains  watered  by 
the  Axe  and  the  Brue.  This  axis  passes  from  Frome  by  the  Beacon 
Hill  above  Shepton  Mallet,  Masbury  Castle,  Nine-Barrow  Hill,  and 
Black  Down,  to  Bleydon  Hill,  Uphill,  aud  Brean  Down,  from  whence, 
according  to  Buckland  and  Conybeare,  it  may  be  supposed  to  be 
continued  into  the  Steep  Holm  iu  the  Bristol  Channel. 

Along  the  line  of  the  axis  of  Mendip  old  red-sandstone  strata  show 
themselves  for  considerable  lengths,  and  form  the  nuchu3  of  this 
miniature  mountain  range.  They  are  exposed  on  the  roads  from  Wells 
to  Chewtown  Mendip,  and  to  Harptree,  in  each  case  evidently  lying 
below  the  carboniferous  limestone.  Upon  the  slopes  of  this  limestone, 
both  north  aud  south,  rest  considerable  stratified  masses  of  what  is 
often  justly  termed  magnesian  conglomerate,  and  this  is  covered  by 
the  general  mass  of  red  marls  which  fill  so  large  a  tract  iu  the  low 
parts  of  Somersetshire.  The  limestone  series  is  estimated  by  Buckland 
and  Conybeare  at  from  500  to  700  yards  thick.  The  axis  of  the 
Mendip  Hills  runs  irregularly  ea9t  and  west :  the  geological  era  of  its 
principal  upward  movement  appears  to  be  anterior  to  the  red  marls, 
and  probably  to  the  red  conglomerate;  though  near  Wells  and  in  other 
parts  the  slope  of  the  conglomerate  beds  proves  a  subsequent  move- 
ment. There  is  no  better  example  known  of  the  unconformity  of  strata 
than  that  presented  in  Yallis  Bottom,  near  Frome,  by  the  junction  of 
the  lower  oolite  formation  and  the  mountain  or  carboniferous  lime- 
stone. Here  the  upturned  aud  almost  vertical  strata  of  mountain- 
limestone  are  fouud  covered  by  horizontal  strata  of  oolite,  each  of 
these  contrasted  rocks  containing  the  characteristic  fossils  which  belong 
to  them  elsewhere.  What  renders  the  case  more  curious  is  the  fact 
that  the  level  surface  of  the  subjacent  inclined  beds  of  limestone  ia 
not  only  worn  smooth  by  littoral  action  below  the  oolite,  but  also 
covered  by  attached  oysters,  and  perforated  by  the  lithophagous 
shells  of  the  oolitic  sea  into  large  and  small  holes  now  full  of  the  oolite, 
and  partly  retaining  the  boring  shells  not  uncommon  in  that  rock. 


o,  the  Oolite  in  level  beds  ;  ?,  the  Mountain  Limestone  in  steeply-inclined  beds. 

The  most  elevated  point  of  the  Mendip  Hills  is  Masbury  Castle, 
about  999  feet  above  the  sea-level. 

The  features  of  these  hills  remind  the  observer  of  some  parts  of 
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northern  Derbyshire,  both  in  the  wide  bare  surface  of  limestone  and 
the  rugged  gleus  which  suddenly  break  the  dulness  of  tho  open 
country.  These  narrow  valleys  appear  like  cracks  and  fissures  in  the 
mass  of  calcareous  rocks,  which,  in  Cheddar  Cliffs,  rise.  285  feet  per- 
pendicularly from  the  feet  of  the  spectator,  and  undoubtedly  exceed 
in  grandeur  the  noblest  rocks  of  Derbyshire  or  Yorkshire.  Several  of 
these  glens  are  called  '  combes,'  and  Brockley  Combe  may  be  taken  as 
a  beautiful  example  of  the  mixture  of  gray  rock  and  ancient  wood. 

From  the  chasms  just  alluded  to  the  transition  is  easy  to  the  caves 
and  internal  fissures,  which  are  numerous  in  Mendip.  Many  of  these 
have  become  familiar  to  geologists  by  the  uncommon  abundance  of 
bones  found  in  them  by  a  host  of  explorers  since  the  days  of  Catcott, 
the  celebrated  and  unfortunate  explorer  of  Huttou  Hole. 

Dr.  Buckland,  in  his  '  Reliquiae  Diluviansc,'  describes,  from  the  notes 
of  Mr.  Catcott  and  Mr.  Conybeare,  the  circumstances  under  which  the 
teeth  and  bones  of  elephants,  horses,  oxen,  stag,  bear,  fox,  and  other 
animals  of  tho  Mastozontic  era  occurred  at  Huttou.  Tho  bones 
were  found  in  the  ochre-pits,  which  were  anciently  worked;  they 
were  mostly  white,  well  preserved,  and  appear  to  have  been  drifted  in 
by  water,  or  collected  from  the  falling  in  of  quadrupeds  roaming  on 
the  surface. 

At  Buriugdon,  in  the  Mendip  Hills,  and  also  in  Wookey  Hole,  a 
celebrated  cavern  near  Wells,  human  bones  have  been  found  of  high 
antiquity,  but  being  accompanied  by  urns  or  other  marks  of  sepulture, 
it  is  not  supposed  they  belong  to  races  contemporary  with  the  mammoth 
and  large  cavern  bear.  The  specimens  of  this  latter  animal  in  the 
cave  at  Huttou  are  of  enormous  bulk. 

Not  far  from  Huttou  Hole  is  tho  no  less  renowned  cavern  of 
Bauwell,  explored  under  the  direction  of  the  Bishop  of  Bath  and  Wells. 
The  best  collection  of  the  contents  of  this  rich  repository  was  to  be  seen 
near  tho  mouth  of  the  cave.  The  complicated  parts  of  this  cavern 
are  accessible  by  steps  made  in  the  rock,  and  are  much  visited.  The 
bones  belong  chiefly  to  oxen  and  deer.  Bones  of  elephants,  bears, 
and  other  Carnivora  occur  less  commonly.  The  specimens  are  usually 
in  admirable  preservation,  and  contrast  remarkably  with  the  frag- 
mentary bones  of  the  same  animals  at  Kent's  Hole  and  Kirkdale. 

At  the  meeting  of  the  British  Association  held  at  Newcastle,  Mr.  Long 
communicated  a  notice  of  human  bones  found  in  a  cave  at  Cheddar. 

The  Mendip  Hills,  in  their  metalliferous  products,  resemble  the 
similarly  constituted  mountains  of  Derbyshire  and  Flintshire.  They 
yield  galena,  calamine  (carbonate  of  zinc),  and  ochre.  Manganese  is 
dug  about  East  Harptree.  The  galena  occurs  principally  in  lime- 
stone; the  calamine  belongs  to  the  overlying  maguesian  conglomerate. 
In  that  rock  agates  occur,  and  the  large  geodic  crystallisations  of  quartz 
called  '  potato-stones.' 

(Conybeare  and  Phillips,  Geology  of  England  and  Wales  ;  Buckland 
and  Conybeare,  '  On  the  South- West  Coal  District  of  England,'  in 
Geological  Transactions,  vol.  i.  new  series.) 

MKNGITE,  of  Brooke,  synonymous  with  the  term  Monasite. 

[MONASITE.] 

MEN  I  LITE,  a  variety  of  opal.  [Opal.] 

MENISPERMA'CEjE,  Menispennads,  an  important  and  extensive 
natural  order  of  Exogenous  Plants,  considered  by  some  to  be  Polype- 
talous,  and  referred  to  De  Candolle's  Thalamifloral  subclass;  by  others 
placed  among  the  Monochlamydea:  of  that  author.  The  order  consists 
of  twining  or  scrambling  shrubby  plants,  with  alternate  leaves  with- 
out stipules,  and  small  greenish  or  white  unisexual  flowers,  often 
collected  in  large  loose  panicles  or  racemes.  The  floral  envelopes  are 
arranged  in  a  power  of  three  or  four,  and  usually  in  more  rows  than 
one  ;  whence  arises  the  opinion  that  these  plants  belong  to  Polypeta- 
lous  Exogens,  the  inner  series  being  regarded  as  a  corolla.  The 
stamens  are  either  distinct  or  monadelphous,  either  equal  in  number 
to  the  inner  series  of  the  calyx,  and  of  the  same  number,  or  much 
more  numerous.  The  carpels  are  in  most  cases  three,  or  some  multiple 
of  that  number,  either  distinct  from  each  other  or  consolidated.  The 
fruit  consists  of  succulent  one-celled  drupes,  with  a  solitary  seed,  and 
a  horseshoe-shaped  embryo,  with  thin  flat  cotyledons. 

The  wood  of  the  stem  is  arranged  essentially  upon  the  Exogenous 
plan,  but  has  some  striking  peculiarities.  According  to  M.  DeCidsne,  it 
has  no  annual  concentrieal  layers.  The  woody  plates  are  always 
simple,  and  do  not  divide  longitudinally,  as  in  other  Dicotyledons,  but 
increase  each  year  by  the  formation  of  a  new  woody  layer  outside  the 
former  and  inside  the  liber.  The  latter  ceases  to  grow  after  the  first 
year.  In  Cissampelos  Pareira  and  some  others  new  woody  plates,  like 
the  first  in  appearance,  but  having  no  spiral  vessels  or  liber,  show 
themselves,  at  the  end  of  several  years,  on  the  outside  of  the  first,  and 
produce  around  them  a  concentric  circle,  a  formation  which  may  be 
repeated  a  great  many  times.  ('  Comptes  Rendus,'  v.  393.)  The  order 
is  commou  in  the  tropics  of  Asia  and  America,  but  uncommon  out  of 
these  latitudes.  All  Africa  contains  but  five,  North  America  six,  and 
Siberia  one.  The  species  are  universally  found  in  woods  twining 
round  other  plants.  Cocculi  are  most  common  in  the  Old  World,  and 
Cissampeli  in  the  New  World. 

Menispermacece  are  usually  bitter  and  tonic  plants ;  the  species  of 
Cocculus  called  Balcis,  Fibraurea,  cinerasceus,  and  others,  are  used  in 
their  native  countries  as  a  remedy  for  intermittent  fevers.  Coccidus 
palmatus  furnishes  the  Calumba  Root  of  the  shops,  a  valuable  bitter. 
Perciria  mxdica  is  used  for  the  same  reason  in  Ceylon,  as  is  Clypea 


Burmanni  in  Malabar,  and  various  sorts  of  Cissampelos  in  Brazil.  But 
the  bitter  principle,  which  in  its  diluted  state  is  thus  valuable,  becomes 
a  dangerous  poison  if  concentrated,  as  in  the  seeds  of  Anamirla 
cocculus,  the  Cocculus  Indicus  of  the  shops. 

There  are  11  genera  aud  175  species  of  this  order. 


Meinspermum  Csnailenu, 

1,  a  male  flower  ;  2,  a  female  ;  3,  the  ripe  fruit ;  4,  a  vertical  section  of  the 

same,  showing  the  embryo  and  horscshoo-shaped  seed. 

MENISPERMI'NA,  a  vegetable  alkali  extracted  by  Pelletier  and  1 
Courbe  from  the  Menispermum  cocculus,  or  Cocculus  Indicus,  in  the 
shells  of  the  fruit  of  which  it  occurs. 

MENISPERMUM  (so  called  from  y.y\vr\,  the  moon,  and  arrepfia, 
seed,  from  the  crescent-like  form  of  its  fruit),  a  genus  of  the  natural  ,1 
family  of  Menispermacew,  which  formerly  contained  numerous  species, 
many  of  them  valuable  for  their  medicinal  and  other  qualities,  such  as 
the  Calumba  Root,  and  the  berries  called  Cocculus  Indicus,  which  are  I 
now  referred  to  the  genus  Cocculus.  [Cocculus.]  Menispermum,  as  at  I 
present  constituted,  contains  but  few  species ;  and  these  are  climbing 
shrubs,  which  have  their  sepals  and  petals  in  quaternary  order,  arranged 
in  two  or  three  whorls.   Male,  stamens  16  to  20 ;  Female,  ovaries  2  to  4; 
drupes  baccate,  round,  kidney -shaped,  single-seeded.    M.  Canadensis  I 
and  M.  Smilacinum  are  found  in  the  United  States  of  America,  and  JL  , 
Dauricum  in  the  wooded  hills  of  Daiiria. 

MENOBRANCHUS.  [Nectukus.] 

MENOPOMA.  [Amphibia.] 

MENTHA,  a  genus  of  Plants  belonging  to  the  natural  order  Lamia-  1 
ccce,  or  Labiatw.  It  has  a  campanulate  or  tubular  calyx,  5-toothed, 
equal,  or  somewhat  2-lipped,  with  the  throat  naked  inside  or  villous ;  J 
corolla  with  the  tube  inclosed,  the  limb  campanulate,  nearly  equal, 
4-eleft,  the  upper  segment  broader,  nearly  entire,  or  emargiuate ;  I 
stamens  4,  equal,  erect,  distant ;  filaments  smooth,  naked ;  anthers  I 
with  two  parallel  cells;  style  shortly  bifid,  with  the  lobes  bearing  j 
stigmas  at  the  points ;  fruit  dry  and  smooth. 

M.  viridis,  Spearmint,  is  a  native  of  Britain,  and  is  also  found  in 
the  milder  parts  of  Europe,  the  Canaries,  Cape  of  Good  Hope,  and  I 
America,  both  North  and  South.    It  is  a  creeping  rooted  herbaceous*  I 
plaut,  with  an  erect  smooth  stem  ;  leaves  subsessilu,  ovate-lanceolate,  i 
unequally  serrated,  smooth,  those  under  the  flowers  all  bract-like, 
rather  longer  than  the  whorls,  these  and  the  calices  hairy  or  smooth ;  i 
spikes  cylindrical,  loose ;  whorls  approximated,  or  the  lowest  or  all 
of  them  distant.   This  plant  greatly  resembles  M.  piperita.  The  colour 
however  is  of  a  deep  green.    It  is  also  frequently  confounded  with 
M.  crispa,  than  which  it  has  a  stronger  and  more  agreeable  odour,  but 
weaker  than  peppermint.    It  has  not  the  aromatic  odour  of  that  plant, 
nor  does  it  leave  the  sense  of  coolness  in  the  mouth.    From  it  are 
prepared  a  distilled  water,  a  spirit,  and  a  volatile  oil,  which  are  used 
as  the  former. 

M.  piperita,  Peppermint,  is  found  by  the  sides  of  ditches  and  rivers 
in  Britain,  all  over  Europe,  in  Egypt,  the  middle  of  Asia,  India,  and 
North  and  South  America.  It  has  a  procumbent  ascending  branched 
stem,  reddish,  quite  smooth,  or  fringed  with  a  very  few  spreading 
hairs;  petioles  generally  ciliated;  leaves  ovate-oblong,  or  somewnat 
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lanceolato,  rounded  at  tho  banc,  deop-groen,  smooth,  or  hairy  on  tho 
under  Bide;  the  upper  floral  leaves  small,  lanceolate,  subulato,  shorter 
than  the  (lowers  ;  whorls  few,  lax,  tho  uppermost  collected  into  a  short 
oblong  obtuse  reddish  spike,  tin:  lowermost  remote,  with  tho  cymes 
shortly  stalked ;  bracts  subulato,  tho  outer  ones  as  long  as  tho  calyx  : 
pedicels  quite  smooth ;  teeth  of  tho  calyx  hispid,  subulato,  erect. 
Peppermint  is  an  aromatic  stimulant,  and  the  ni'el  | >  1  < • : i  .nil,  of  all  tho 
mints,  It  is  employed  in  medicine  for  soveral  purposes;  the  volatile 
oil  is  an  antispasmodic. 

M.  Pulegium,  Pennyroyal,  also  a  British  plant,  is  found  in  wet 
ditches  in  most  parts  of  Europe,  also  tho  Caucasus,  Chili,  and  Tenerifl'o. 
The  stems  are  procumbent  or  prostrate,  very  much  branched,  more 
or  less  hairy,  rooting ;  leaves  scarcely  half  an  inch  long,  often  much 
less,  stalked,  ovate,  obtuse,  with  a  few  shallow  unequal  serraturcs  full 
of  pellucid  dots,  and  a  littlo  hairy,  chiefly  underneath  ;  whorls  sossile, 
numerous,  many-flowered,  globose,  distant,  largo  in  proportion  to  tho 
foliage;  flowers  light-purple,  or  nearly  white ;  calyx  hispid,  2-lipped, 
villous  in  the  insido  of  the  throat.  The  properties  of  this  plant  are  the 
samo  as  the  other  mints.  It  is  supposed  to  possess  peculiar  power  as 
an  emmenagogue  and  antispasmodic. 

The  other  British  species  of  the  genus  are  : — 

M.  rotundifolia,  Round-Leaved  Mint,  having  sessile  leaves,  crenate, 
serrate,  wrinkled,  shaggy  beneath,  and  lanceolate  bracts. 

Al.  sylvestris,  Horse-Mint,  has  subsessile  leaves,  serrate,  hoary 
beneath,  and  subulate  bracts. 

M.  aquatica,  Capitate-Mint,  is  distinguished  by  its  stalked  leaves, 
the  uppermost  being  shorter  than  the  whorls ;  whorls  few,  subglobose, 
capitate,  the  uppermost  terminal. 

M.  pratensis  has  nearly  sessile  leaves,  the  floral  leaves  acute,  serrate, 
the  smaller  ones  longer  than  the  whorls ;  whorls  distant,  subglobose  ; 
calyx  bell-shaped ;  teeth  hairy.    It  is  a  rare  plant. 

M.  saliva,  Whorled  Hairy  Mint,  has  stalked  ovate  leaves,  the  upper 
ones  similar  but  smaller,  all  longer  than  the  whorls  ;  calyx  tubular  or 
bell-shaped,  with  triangular  lanceolate  teeth. 

M.  arvensis,  Corn-Mint,  is  known  by  its  stalked  ovate  or  elliptical 
serrate  leaves,  the  upper  leaves  similar  and  equally  large ;  calyx 
bell-shaped  ;  teeth  triangular,  as  broad  as  long. 

(Babington,  Manual  of  British  Botany  ;  Lindley,  Flora  Medica.) 

MENURA.  [Mjsnuba.] 

MENYANTHES,  a  genus  of  Plants  belonging  to  the  natural  order 
Qentianacem.  It  has  a  5-parted  calyx ;  corolla  funnel-shaped,  with  an 
induplicate  eestivation ;  the  limb  spreading,  5-lobed,  equal,  stupose; 
stigma  capitate,  furrowed;  capsule  1-celled,  2-valved,  with  the  placentas 
in  the  middle  of  the  valves. 

M.  trifoliata,  Buckbean.  is  common  in  spongy  boggy  soils  in  Europe, 
North  America,  and  Great  Britaiu.  The  rhizoma  penetrates  horizon- 
tally in  the  bog-earth  to  a  great  distance,  regularly  intersected  with 
joints  at  the  distance  of  about  half  an  inch  from  each  other;  these 
joints  are  formed  by  the  breaking  off  of  the  old  petioles  and  their 
sheaths ;  the  leaves  proceed  from  the  end  of  the  rhizoma  on  long 
stalks  furnished  with  broad  sheathing  stipules  at  the  base  ;  they  are 
trifoliate,  nearly  oval,  glabrous,  somewhat  fleshy,  and  slightly  repand, 
or  furnished  with  many  irregularities  at  the  edge,  which  hardly  pre- 
vent them  from  being  entire;  scape  round,  ascending,  smooth,  bearing 
a  conical  raceme  of  flowers ;  peduncles  straight,  supported  by  ovate 
concave  bracts ;  calyx  erect,  somewhat  campanulate,  5-parted,  per- 
sistent; corolla  white,  its  tube  short;  border  5-cleft,  spreading,  and 
at  length  revolute,  clothed  on  the  upper  part  with  a  coating  of  dense 
fleshy  obtuse  hairs  ;  stamens  5,  shorter  than  the  corolla,  and  alternate 
with  its  segments;  anthers  oblong,  arrow-shaped;  ovary  ovate;  stigma 
bifld,  compressed;  capsule  ovate,  2-valved,  1-celled;  seeds  numerous, 
minute.  All  the  plant,  the  root  especially,  is  intensely  bitter.  It  is 
considered  to  be  a  valuable  tonic.  Large  doses  produce  vomiting, 
and  frequently  powerful  diaphoresis.  It  is  recommended  in  intermit- 
tent and  remittent  fevers,  gout,  hepatic  complaiuts,  rheumatism, 
dropsy,  scurvy,  and  worms. 

(Lindley,  Flora  Medica.) 

MEPHITIS.  [Mustelidjs.] 

MERCENA'RIA,  Schumacher's  name  for  the  Venus  mercenaria  of 
authors,  which  passes  current  as  money,  under  the  name  of  Wampum, 
among  the  Indians  of  North  America.  [Venebid/E.] 

MERCURIA'LIS,  a  genus  of  Plants  belonging  to  the  natural  order 
Euphorbiacea.  It  has  dioecious  or  monoecious  flowers  ;  the  perianth 
2-3-parted  ;  with  9  to  12  stamens  in  the  male  flowers;  the  style  short 
and  forked  in  the  female  flowers  ;  the  capsule  2-celled  ;  the  cells 
l-seeded,  bursting  at  the  back.  The  species  are  herbs ;  two  of  them 
ore  natives  of  Great  Britain. 

M.  perennis,  Perennial  Mercury,  has  a  simple  stem ;  the  leaves 
stalked,  ovate-oblong,  rough ;  the  female  flowers  on  long  common 
stalks;  the  root  creeping.  It  is  a  native  of  woods  and  thickets.  It 
is  considered  to  be  very  poisonous,  though  some  old  writers  speak  of 
it  as  being  boiled  as  a  pot-horb.  According  to  Sloane,  it  produces 
violeut  vomiting,  diarrhoea,  stupor,  convulsions,  and  even  death. 

M.  annua,  Annual  Mercury,  has  the  stem  branched,  leaves  stalked, 
ovate  or  ovate-oblong,  smooth ;  the  female  flowers  nearly  sessile  ;  the 
root  fibrous.  It  is  a  common  plant  in  waste  cultivated  lauds.  It 
once  had  a  place  iu  the  British  Parmacopceia  on  account  of  its  sup- 
posed efficacy  as  an  emmenagogue,  but  it  is  not  now  used  for  that 


purpose.  The  leaves  abound  in  mucilaginous  rnatt'-r,  and  are  cooked 
and  eaten  in  Germany  in  tin:  same  way  as  w<:  eat  spinach.  Prof' --nor 
Burnett  has  pointed  out  the  peculiar  instability  of  the  stamens  of  this 
plant.  At  the  period  when  they  aro  fully  developed  if  they  aio 
touched  they  become  loosened  from  their  footstalks,  and  vault  olf 
elastically  towards  tho  piitillino  flowers. 

(Burnett,  Outlines  of  /Many;  Babington,  Af  annul  of  Ilri'vik  llotany  ) 

MERCURY,  or  QUICKSILVER.  This  metal,  which  possesses  the 
remarkable  property  of  being  fluid  at  usual  temperatures,  has  been 
known  from  tho  remotest  ages.  Although  it  is  met  with  in  very  large 
quantity,  yet  the  mines  occur  in  comparatively  few  places  ;  those  of 
Almadcn  in  Spain,  and  Idria  in  Cainiola,  are  the  most  important. 
There  arc  however  mines  of  this  metal  in  Hungary,  Transylvania,  and 
the  district  of  Deux  Ponts  in  Germany.  Mercury  has  been  obtained 
for  a  very  long  time  in  China  and  Japan,  and  although  the  amount  of 
tho  produce  is  unknown,  there  is  every  reason  to  think  it  considerable; 
it  is  also  found  at  Huaneavelica  in  Peru. 

Mercury  is  always  obtained  from  cinnabar,  which  is  a  bisulphuret  of 
the  metal.  It  is  found  at  Almaden  in  a  dark-coloured  slate  intermixed 
with  quartzite ;  sometimes,  as  in  the  district  of  Deux  Ponts,  the  cinna- 
bar occurs  in  the  subordinate  porphyries ;  and  at  Idria  it  is  found  in 
tho  subordinate  bituminous  schist,  but  rarely  in  limestone  itself. 

The  cinnabar  which  is  found  iu  coal-sandstone  is  often  accompanied 
with  argillaceous  and  bituminous  schist,  and  imprinted  with  fishes  and 
plants,  often  with  combustible  fossils,  and  sometimes  even  intimately 
mixed  with  coal. 

Pliny  states  (xxxiii.  7)  that  Callias,  an  Athenian,  discovered  the 
preparation  of  vermilion,  or  cinnabar,  B.C.  505.  He  also  mentions 
the  mines  of  Almaden  [Almaden,  in  Geoo.  Div.]  as  producing  iu  his 
time  10,000  Roman  pounds  annually  ;  but  this  was  not  the  amount 
which  the  mines  could  have  produced,  for  the  supply  was  purposely 
limited.  Le  Play,  a  French  geologist,  who  visited  Almaden  in  1833, 
describes  the  mines  as  being  richer  than  at  any  former  period, 
furnishing  annually  nearly  2,244,000  lbs.  of  mercury.  About  700 
workmen  are  employed  under  ground,  and  200  in  tho  operations  con- 
nected with  the  extraction  of  the  metal  from  the  ore  at  the  surface. 
The  mines  were  visited  by  Capt.  Widdrington  in  1843. 

Formerly  mercury  was  imported  in  packages  of  50  or  G01b3.  weight; 
the  metal  was  poured  into  a  fresh  sheep-skin,  from  which  the  wool 
was  taken  off,  the  ends  were  tied  tight,  and  the  sort  of  bag  thus  made 
was  inclosed  in  a  second  skin,  and  that  in  a  third,  and  three  or  four 
bags  were  packed  in  close  barrels.  Of  late  years  however  mercury 
has  been  brought  to  this  country  in  wrought-iron  bottles. 

Various  processes  are  adopted  for  the  purpose  of  separating  the 
mercury  from  the  ore,  all  of  which  depend  upon  the  volatility  of  the 
metal,  its  conversion  into  vapour  in  distilling-vessels  or  retorts,  and 
its  condensation  by  cold.  In  order  to  separate  the  sulphur  from  the 
metal,  either  iron  or  lime  may  be  employed  ;  the  first  forms  sulphuret 
of  iron,  and  the  latter  of  calcium,  with  the  sulphur,  and  the  metal  is 
thus  set  free,  volatilised,  and  condensed.  The  retorts  employed  are 
made  of  cast  or  sheet  iron,  or  earthenware. 

According  to  Dumas  the  following  mines  yield  annually  the  annexed 
number  of  quintals  of  mercury  (a  quintal  is  108  lbs.  avoirdupois 
nearly) : — ■ 

Almaden   25,000  to  32,000 

Idria   6,000  „  10,000 

Hungary         \  „QQ  _ 

Transylvania    J      *       •       *        'UU   »  ,W 

Deux  Ponts   400  „  500 

Palatinate  .  .  .  .  ISO  „  200 
Huanca  Velica  (Peru)  .       .    .     3,000  „  3,000 


35,280  46,400 

We  may  perhaps  reckon  the  average  at  about  2000  ton3. 

The  properties  of  mercury  are — that  it  is  fluid,  of  a  silvery  whits 
colour,  and  possesses  a  high  degree  of  lustre  ;  it  is  inodorous,  tasteless, 
unacted  upon  or  very  slightly  by  exposure  to  air  at  common  tem- 
peratures, and  not  at  all  by  water  at  any  temperature.  The 
specific  gravity  of  mercury  is  about  13'56S.  It  boils  at  670°  ;  the 
density  of  its  vapour  is  6'976;  and  yet,  as  shown  by  Priestley,  it 
vaporises  at  common  temperatures,  and  Faraday  has  confirmed  the 
observation.  At  40°  below  Zero,  mercury  becomes  solid,  crystallises 
in  octahedrons,  and  gives  a  dull  sound  like  lead  ;  at  the  momeut  of 
congelation  it  contracts  considerably;  for  while  its  density  at  47°  is 
13,545,  that  of  frozen  mercury  is  15'612;  when  in  this  state  it  is 
malleable,  and  may  be  cut  with  a  knife. 

Mercury  is  a  good  conductor  of  electricity  and  of  heat,  but  its 
capacity  for  heat  is  extremely  small ;  it  expands  uniformly  at  all  tem- 
peratures between  32°  F.  and  the  boiling  point  of  water.  When  mercury 
is  pure  it  assumes  the  spherical  form  in  small  portions,  but  when  it 
contains  other  metals,  it  forms  into  long  strire ;  a  very  minute 
admixture  is  sufficient  to  produce  this  effect;  when  thus  impure  it 
must  be  subjected  to  distillation,  by  which  the  mercury  is  volatilised, 
and  the  metals  mixed  with  it  remain ;  or  it  may  be  purified  to  a 
considerable  extent  from  the  more  oxidisable  metals  by  agitation 
with  dilute  nitric  acid.  The  minerals  iu  which  mercury  occurs  are 
not  numerous. 
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MERCURY. 


MERLANGUS. 
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Native  Mercury. — This  occurs  in  but  few  places,  and  is  met  with  I 
in  small  cracks  or  crevices  of  the  rocks  in  which  the  common  ore 
occurs,  and  is  frequently  accompanied  by  red  silver. 

The  principal  localities  are  Almaden  in  Spain,  and  Idria  in  Carniola ; 
some  is  also  met  with  in  the  Palatinate. 

Chloride  of  Mercury  {Horn  MSrcwyj  Baumerite;  Muriate  of 
Mercury) — Occurs  crystallised  and  in  tubercular  crusts.  Primary  form 
a  square  prism.  Cleavage  parallel  to  the  lateral  faces  and  the  diagonal 
planes  of  the  primary  form ;  the  latter  are  the  more  brilliant. 
Fracture  couchoidal.  Hardness  l'O  to  2'0.  Readily  scratched  with 
the  knife.  Colour  pearl-gray,  or  yellowish-gray.  Lustre  adamantine. 
Translucent.    Specific  gravity  6'482. 

Heated  by  the  blow-pipe,  it  is  entirely  volatilised,  and  it  yields  by 


analysis — 

Chlorine  14  89 

Mercury  85 -11 

 100 


It  occurs  principally  at  Moschellandsberg  in  Deux  Pouts,  but  it  is 
also  met  with  in  Spain,  Bohemia,  and  the  Palatinate. 

Cinnabar ;  Vermilion;  Bisulphuret  of  Mercury. — This  is  the  com- 
mon ore  of  the  metal.  Occurs  crystallised  and  massive.  Primary 
form  of  the  crystal  an  acute  rhomboid.  Cleavage  easy,  parallel  to 
the  lateral  faces  of  a  regular  hexahedral  prism.  Fracture  couchoidal. 
Hardness  2'0  to  2-5.  Colour  carmine  red.  Lustre  adamantine, 
approaching  metallic.  Opaque,  translucent,  transparent.  Specific 
gravity  8'098. 

Heated  by  the  blow-pipe,  whitens  a  piece  of  copper  held  over  it. 
Unacted  upon  by  nitric  or  hydrochloric  acid,  but  readily  by  a  mixture 
of  them. 

It  occurs  in  tho  places  which  have  been  mentioned ;  as  Almaden, 
Idria,  &c. 

Massive  Varieties  amorphous.  Structure  granular,  compact.  Fibrous 
and  pulverulent. 

The  following  is  an  analysis  by  Klaproth — 

Sulphur  14-25 

Mercury  85"00 

 99-25 

This  compound  is  often  maile  for  use  in  the  arts,  especially  by  the 
colour-makers. 

Native  Amalgam — Occurs  crystallised  and  massive.    Primary  form 
a  cube.    Cleavage  indicating  the  form  of  a  rhombic  dodecahedron. 
Fracture  conchoidal.    Hardness  3'0  to  3-5.    Scratches  gypsum  ;  is 
scratched  by  fluor-spar.    Colour  silver  white.    Lustre  bright  metallic. 
Opaque.    Specific  gravity  14119. 

When  heated  by  the  blow-pipe,  the  mercury  is  volatilised,  and  the 
silver  remains  in  the  metallic  state. 

The  following  are  the  analyses  by  Klaproth  and  Cordier — 

Klaproth.  Cordier. 
Mercury  ......    64  7'2-5 

Silver   36  27-5 

100  100-0 

Massive  Variety  amorphous.  Structure  compact.  Sometimes 
semi-fluid  by  mixture  with  excess  of  mercury.  Found  in  France, 
Spain,  Sweden,  Hungary,  the  Palatinate,  &c. 

Iodide  of  Mercury — Occurs  in  spots  of  a  fine  lemon-yellow  colour  in 
the  variegated  sandstone  of  Casas  Viejas,  Mexico.  When  exposed 
either  to  the  air  or  ammonia  it  becomes  black. 

Selenide  of  Mercury  is  a  dark  steel-gray  ore,  which  is  wholly  evapo- 
rated before  the  blow-pipe.   It  occurs  in  Mexico  near  San  Onofre. 

MERCURY,  Herb.  [Mekcueialis.] 

MERGANSER  [Ducks.] 

MERGELLUS.  [Ducks.] 

MERGULUS.  [Auk.] 

MERGUS.  [Ducks.] 

MERIDION.  [DiATOMACEiE.j 

MERIONES.  [MufinwH.] 

MERLANGUS,  a  genus  of  Fishes  belonging  to  the  family  Gadidce. 
It  is  distinguished  from  the  genus  Morrhua,  to  which  the  Cod-Fish 
belongs,  by  the  absence  of  the  barbule  at  the  chin.  [Morrhua.] 

M.  vulgaris  (Gadus  vulgaris,  Liunseus),  the  Whiting.  This  fish  is  well 
known  for  the  excellence  and  delicacy  of  its  flesh.  The  pearly  whiteness 
of  its  flaky  muscles,  added  to  its  extreme  lightness  as  an  article  of 
food,  recommend  it  particularly  to  invalids  as  an  article  of  diet.  It  is 
caught  in  great  abundance  all  round  our  coast,  and  may  be  traced  from 
the  Orkneys  to  Cape  Clear.  Whitings  of  several  pounds  weight  have 
been  caught  as  far  north  as  the  Dogger  Bank  ;  they  have  also  been 
taken  of  nearly  equal  size  on  the  coast  of  Cornwall,  and  on  the  Nymph 
Bank  along  the  extended  line  of  the  south  coast  of  Ireland.  In  that 
country  they  have  also  been  found  on  the  eastern  coast,  from  Water- 
ford  to  Antrim,  and  from  thence  north  aud  west  as  far  as  Lough  Foyle. 
The  fishing  for  Whiting  with  lines  is  pursued  nearly  all  the  year 
through,  but  the  fish  is  most  plentiful  in  the  months  of  January  and 
February,  when  it  comes  iu  large  shoals  towards  shore  for  the  purpose 
of  depositing  its  spawn,  and  is  taken  in  abundance  within  half  a  mile 
and  seldom  exceeding  three  miles  from  land.  The  whiting  is  a  vora- 
cious feeder,   and  seizes  indiscriminately  Mollusca,  worms,  small 


Crustacea,  and  young  fishes.  Though  occasionally  occurring  in  the 
London  market  of  three  or  four  pounds  weight  the  most  usual  size  is 
from  12  to  16  inches  in  length,  and  weighing  about  one  pound  and  a 
half.  Tho  body  of  the  Whiting,  like  the  bodies  of  those  belonging  to 
this  division,  is  longer  for  its  depth  than  that  of  the  Cod-Fish  ;  the 
scales  small,  oval,  and  deciduous  ;  the  lateral  line  dark  and  straight 
posteriorly,  but  rising  gradually  throughout  the  anterior  half;  the 
head  elongated ;  the  mouth  and  gape  large,  the  tongue  white  and 
Bmooth ;  the  upper  part  of  the  head  and  the  back  above  the  lateral 
line  pale  reddish  ash-brown ;  sides  and  belly  silvery  white  ;  pectoral, 
caudal,  and  dorsal  fins  pale  brown ;  ventral  and  anal  fins  almost  white, 
the  pectoral  fins  each  with  a  decided  dark  patch  at  the  base. 

M.  albus  (Gadus  albus,  Risso),  Couch's  Whiting.  It  is  mentioned  by 
M.  Risso,  in  his  volume  on  the  '  Ichthyology  of  Nice,'  published  in 
1810,  but  was  not  caught  iu  the  British  seas  until  1840  by  Mr.  Couch. 
His  description  is  as  follows: — "Length  15  inches;  the  depth  in  a 
straight  line  2£  inches;  from  the  base  of  the  first  dorsal  fin  to  the 
vent  along  the  curve,  3  inches;  from  the  mouth  to  the  edge  of  the 
gill-covers  3  inches ;  from  the  same  to  the  anterior  edge  of  the  eye 
one  inch  ;  the  eye  large,  the  form  a  perpendicular  oval ;  under  jaw  the 
longest;  the  upper  niaxill.u-y  bone  terminal,  the  snout  receding  from 
it  backward,  contrary  to  the  form  of  the  Whiting,  in  which  the  upper 
jaw  is  under  a  projection.  The  general  form  of  the  body  resembles 
that  of  the  Whiting,  but  rather  more  slender  ;  the  back  rounded  as  if 
the  specimen  was  plump,  thus  showing  its  slender  form  not  to  be  the 
result  of  emaciation.  The  distinctions  between  this  fish  and  the  Whiting 
are  obvious,  in  the  jaws,  fins,  lateral  line,  colour,  and  vertebrae." 

M .  carbonarius  (Gadus  carbonarius,  Linnams),  the  Coal-Fish.  This 
is  decidedly  a  northern  fish,  but  being  a  hardy  species,  is  not  without 
considerable  range  to  the  southward.  It  was  the  only  fish  found  by  Lord 
Mulgrave  on  the  shores  of  Spitzbergen,  and  the  fry,  only  4  or  5  inches 
long,  were  caught  with  the  trawl-net  on  the  west  coast  of  Davis's  Strait, 
during  the  first  voyage  of  Captain  Sir  E.  Parry.  It  is  found  on  the 
coast  of  the  United  States.  It  abounds  in  all  the  northern  seas,  and 
in  the  Baltic,  and  may  be  said  to  swarm  in  the  Orkneys,  where  the 
fry  all  the  mouths  of  summer  and  autumn  are  the  great  support  of  the 
poor.  As  an  article  of  food  it  is  more  prized  when  small  than  when 
of  large  size.  The  flesh  of  specimens  weighing  from  15  to  20  lbs.  is 
usually  dried  or  salted.  This  fish  has  more  provincial  names  than  any 
other  species,  some  of  which  only  refer  to  it  when  of  a  particular  size. 
Among  the  Scotch  islands  the  Coal-Fish  is  called  Sillock,  Piltock, 
Cooth  or  Ruth,  Harbin,  Cudden,  Sethe,  Sey,  and  Gray  Lord.  In 
Edinburgh  and  about  the  Forth  the  young  are  called  Podleys  ;  at  New- 
castle the  fry  are  called  Coalsey,  and  when  12  inches  long  Poodlers. 
The  Coal-Fish  may  be  traced  on  the  Irish  coast  from  Waterford  along 
the  eastern  shore  to  Belfast.  When  detained  and  well-fed  in  a  salt- 
water pond  they  attain  a  large  size,  and  are  very  bold  and  voracious. 
The  head  and  body  are  elegantly  shaped ;  the  scales  small  and  oblong; 
the  lateral  line  silvery  white  and  nearly  straight ;  the  upper  part  of 
the  head  and  back  above  the  lateral  line  almost  black,  much  lighter 
in  colour  below  the  line,  becoming  grayish-white  with  golden  reflec- 
tions on  the  sides  and  belly  ;  pectoral,  caudal,  and  dorsal  fins  bluish- 
black  ;  ventral  and  anal  fins  grayish-white  ;  the  upper  jaw  rather  the 
shortest,  the  lips  tinged  with  purple  red,  the  mouth  black,  the  teeth 
very  small,  the  irides  silvery  white,  the  pupil  blue. 

M.  Pollachiu8  (Gadus  Pollachius,  Linnajus),  the  Pollack.  This  fish  is 
much  less  abundant  on  some  parts  of  the  coast  than  the  Coal- Fish, 
but  like  that  species  is  an  inhabitant  of  the  seas  all  round  our  shores. 
The  fish  is  called  Lythe  in  Scotland,  but  whether  from  its  supple 
pliant  activity,  or  from  'lithos,'  a  stone,  in  reference  to  its  living  among 
the  rocks,  is  not  decided.  The  Pollack  is  caught  at  Hastings  and 
Weymouth,  also  in  Devonshire,  where  it  is  sometimes  sold  as  Whiting. 
When  only  12  or  14  inches  long  it  possesses  a  considerable  portion  of 
the  flavour  and  delicacy  of  that  fish.  It  is  also  caught  along  the  Irish 
coa=;t  under  the  names  of  Pollack,  Laith,  and  Lythe.  The  body  is 
elongated;  the  upper  part  of  the  head  aud  back  above  the  lateral  line 
olive  brown,  the  sides  dull  silvery  white  mottled  with  yellow,  and  in 
young  fish  spotted  with  dull  red ;  the  lateral  line  dusky,  curved  over 
the  length  of  the  pectoral  fin,  then  descending  and  passing  in  a 
straight  line  to  the  tail;  the  dorsal  fins  and  tail  brown;  the  pectoral 
and  anal  fins  edged  and  tinged  with  reddish-orange. 

M.  virens  (Gadus  virens,  Linnaeus),  the  Green-Cod.  This  fish  was 
first  added  to  the  list  of  British  fishes  by  Sir  Robert  Cullum,  and  if  a 
distinct  species,  as  some  doubt  it,  is  not  only  abundant,  but  has  an 
extensive  range.  It  is  mentioned  as  an  inhabitant  of  the  northern 
seas  by  Linnseus  and  others,  and  is  taken  on  the  coast  of  Scotland,  the 
Isle  of  Man,  and  on  the  Cornish  coast.  By  some  it  is  thought  to  be 
the  young  of  the  Coal-Fish,  and  by  others  as  the  young  of  the  Pollack. 
The  northern  naturalists,  who  have  opportunities  of  making  constant 
comparison  between  this  fish  and  the  Coal-Fish  from  the  abundance 
of  both,  consider  them  as  distinct  species.  It  seems  to  combine  in 
itself  the  colouring  of  the  Pollack,  with  some  of  the  peculiarities  of  the 
Coal-Fish,  but  appears  also  to  be  deeper  for  its  length  than  either, 
though  if  the  young  of  a  large  species,  judging  by  analogy,  that  would 
not  be  the  case.  The  subject  in  its  present  state  is  open  to  investiga- 
tion, and  invites  the  attention  of  those  who  are  so  located  as  to  be 
able  to  obtain  examples  of  both. 

(Yarrell,  British  Fishes.) 
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MERLIN,  the  English  namo  for  the  Fako  Jltaloh  of  Linnaeus; 
Emerillon,  Rochier,  and  Faucon  de  Roche,  of  the  French;  Stein-Falko 
of  the  Goruians;  Smorlio,  Smerigli",  and  Kalehotto,  of  the  Italians; 
and  Corwalch  and  Iilymysteui  of  tho  Welsh.  This  species  belongs  to 
tho  third  sub-family,  Falconwa,  of  tho  largo  family  Faieomida. 
[Falconidje.]    The  following  are  tho  characters  of  this  bird  : — 

Old  Male.— Bill  bluish  horn-colour,  palest  at  tho  base,  darkest 
towards  the  tip;  core  yellow,  irides  dark  brown;  top  of  the  head 
blue-gray,  with  dark  lines  passing  backwards;  tho  cheeks  and  thence 
round  the  back  of  the  neck  pale  reddish  brown,  also  marked  with 
dark  streaks,  forming  a  collar ;  tho  wholo  of  tho  back  and  wing- 
covers  fine  blue-gray,  tho  shaft  of  each  feather  forming  a  dark  central 
line ;  wing  primaries  pitch-black  ;  upper  surface  of  the  tail-feathers 
bluish-gray  over  two-thirds  of  thoir  length,  with  slight  indications  of 
three  dark  bauds,  tho  distal  third  nearly  uniform  black,  the  tips  of  all 
tho  feathers  white;  breast,  belly,  thighs,  and  under  tail-coverts 
rufous,  with  brown  central  patches,  and  darker  brown  streaks ;  under 
surface  of  the  tail-feathers  barred  with  two  shades  of  gray,  a  broad 
dark  terminal  baud,  and  whito  tips ;  legs  and  toes  yellow,  claws  black. 

Female.— Top  of  tho  head,  back,  wing-covcrts,  and  secondaries 
dark  liver-brown,  the  shaft  of  each  feather  darker,  the  edge  tipped 
with  red  ;  the  tail-feathers  brown,  with  fine  narrow  transverse  bars 
of  wood-brown  ;  under  surface  of  the  body  pale  browuish-whito,  with 
darker  brown  longitudinal  patches ;  bill,  cero,  eyes,  legs,  toes,  and 
claws,  as  in  the  male. 

Young  Males— Resembling  the  females. 

Birds  of  the  Year. — The  wings  do  not  reach  so  far  towards  the 
end  of  the  tail  as  those  in  tho  adult.  (Yarrell,  '  History  of  British 
Birds.*) 

The  length  of  this,  the  smallest  of  the  British  hawks,  is  from  10 
to  12  inches,  according  to  sex. 


Merlin  (Fako  ALsalon). 

Upper  figure,  young  male  of  the  year,  'which  tho  female,  unless  very  old, 
resembles.  Lower  figure,  adult  male. 

"  Assuredly,"  saith  the  author  of  the  '  Book  of  Falconrie,'  "  divers 
of  these  Merlyns  become  passing  good  hawkes  and  verie  skilful ;  their 
property  by  nature  is  to  kill  thrushes,  larks,  and  partridges.  They 
flee  with  greater  fierceness  and  more  hotley  than  any  other  havvke  of 
prey.  They  are  of  greater  pleasure,  and  full  of  courage,  but  a  man 
must  make  greater  care,  and  take  good  heed  to  them,  for  they  are 
such  busie  and  unruely  things  with  their  beakes,  as  divers  times  they 
eate  off  their  own  feet  aud  tallons  very  unnaturally,  so  as  they  die  of 
it  And  this  is  the  reason  and  true  cause,  that  seldom  or  never  shall 
you  see  a  mewed  or  entermewed  Merlyn.  For  that  in  the  Mew  they 
do  spoyle  themselves,  as  I  have  before  declared."  Sir  John  Sebright 
says  that  the  Merlin  will  take  blackbirds  and  thrushes,  and  that  he 
may  be  made  to  wait  on,  that  is,  hover  near  till  the  bird  be  pursued 
and  started  again  ;  "  and  though  a  Merliu  will  kill  a  partridge,  they 
are  not  strong  enough  to  be  effective  in  the  field."  ('  Observations  on 
Hawking.')  The  nest  is  placed  on  the  ground,  and  but  poorly  made. 
The  eggs  (1  inch  7  lines  long,  aud  1  inch  3  liues  broad)  vary  in  number 
from  four  to  five,  and  are  mottled  with  reddish-brown  of  two  shades 
of  colour. 


This  bird  is  found  in  Europe,  as  high  an  Denmark,  and  as  low  an 
tho  shores  of  tho  Mediterranean  J  Smyrna  (Strickland),  Cape  of  Good 
Hope  (Smith) ;  North  America,  according  to  Sir  John  Richardson, 
who  says  that  "a  single  pair  were  seen  in  tho  neighbourhood  of 
Carlton  House  in  May,  J  H27,  and  the  female  was  shot.  In  tho  oviduct 
there  were  several  full-sized  white;  eggs,  clouded  atono  end  with  a  few 
bronze-coloured  spots.  Another  specimen,  probably  also  a  female,  was 
killed  at  Sault  St.  Mario,  between  Lakes  Huron  and  Superior,  but  it 
could  not  be  preserved."  Sir  John  Richardson  was  unable  to  a-ecr- 
tain  tho  extent  of  its  migrations  on  the  American  continent.  Neither 
Wilson,  Nuttall,  nor  Prince  G.  L.  Bonaparte  notices  it  as  occurring  in 
tho  United  States;  but  the  latter  ('Specchio  Comparativo')  mentions 
it  as  very  rare  at  Rome,  and  ho  only  observed  the  young,  and  that  in 
winter.  It  "  was  formerly  considered  to  be  oidy  a  winter  visitor  to 
this  country ;  but  it  is  now  very  well  ascertained  that  this  species 
broedB  on  tho  moors  of  some  northern  counties.  Mr.  Selby  has 
found  the  nest  several  times  in  Northumberland  ;  and  Or.  Heysham 
mentions  three  instances  that  came  to  his  knowledge  of  Merlins'  nests 
in  Cumberland,  where,  he  says,  this  bird  remains  all  the  year.  Mr. 
Eyton  tells  me  that  it  breeds  on  Cadcr  Idris ;  and  Mr.  Dovaston  sent 
a  notice  to  his  friend  Mr.  Bewick,  '  on  the  authority  of  the  game- 
keeper at  VVynnstay  Park,  North  Wales,  that  he  had  often  seen  the 
nest  of  tho  Merlin,  and  that  it  built  and  bred  there  in  the  summer  of 
1826.' " 

"  Iu  the  more  southern  counties  of  Cornwall  and  Devonshire  the 
Merlin  is  considered  to  be  rare,  and  only  seen  in  winter.  On  our 
eastern  coast  it  is  killed,  but  not  very  often,  in  Kent,  Essex,  and 
Norfolk.  The  specimens  obtained  are  generally  young  birds,  and 
these  occur  most  frequently  iu  autumn,  or  at  the  beginning  of  winter. 
Iu  Ireland,  according  to  Mr.  Thompson,  the  Merlin  is  indigenous  iu 
several  northern  counties.  It  breeds  also  in  Scotland,  in  Orkney,  and 
iu  Shetland.  In  North  Wales  the  young  birds  are  called  Stone- 
Falcons;  but  among  ornithologists  the  Stone-Falcon  is  considered  to 
be  an  adult  bird.  It  is  not  however  improbable  that  the  habit  of 
sitting  on  a  bare  stone  or  portion  of  rock,  by  which  this  species  has 
acquired  the  name  of  Stoue-Falcon,  is  common  to  it  at  all  ages  aud 
in  other  countries."  (Yarrell.) 

The  character  of  the  Merliu  is  thus  summed  up  in  the  old  French 
quatrain  : — 

"  L'Esmerillon  beau  par  cxtremite 
A  le  coeur  gay,  et  fort  hardy  courage, 
Et  bieu  qu'il  soit  petit,  si  fait-il  rago 
A  pour  suyvir  sa  proye  en  gayctti." 

MERLU'CIUS,  a  genus  of  Fishes  belonging  to  the  G  ididoe,  or 
family  of  Cod-Fishes,  distinguished  by  the  possession  of  only  two  dor- 
sal fins  aud  one  anal  flu,  aud  the  absence  of  the  barbule  on  the  chin. 
This  latter  character  distinguishes  the  species  of  the  genus  Merlucius 
from  the  Burbots  {Lota)  and  Rocklings  (Motella),  and  there  being  only 
two  dorsal  tins  removes  the  present  genus  from  the  more  typical  Cod- 
Fishes,  where  there  are  three  dorsal  fins. 

M.  vulgaris,  Cuv.  (Gadus  Merlucius),  the  Hake,  affords  a  familiar 
example  of  this  genus.  This  fish  is  found  on  various  parts  of  the 
coasts  both  of  Eugland  and  Ireland.  It  inhabits  also  the  seas  of  the 
western  coast  of  Norway,  aud  is  common  on  the  northern  shore  of 
the  Mediterranean.  "  A  hake  of  3  feet  8  inches  long,"  says  Mr.  Yarrell, 
in  his  'History  of  British  Fishes,'  "  supplied  the  means  of  obtaining 
the  following  particulars  : — The  length  of  the  head,  compared  to  the 
length  of  the  body  alone,  as  one  to  three ;  the  depth  of  the  body  not 
so  great  as  the  length  of  the  head ;  the  ventral  fins  are  placed  in 
advance  of  the  pectorals,  the  rays  not  unequally  elongated ;  the 
pectoral  fins  commence  in  a  line  under  the  posterior  angle  of  the  oper- 
culum, the  rays  ending  with  the  end  of  the  first  dorsal  fin  ;  the  first 
dorsal  fin  itself  short  and  triangular  in  shape ;  tho  second  dorsal  fin 
commences  in  a  line  over  the  vent ;  tho  anal  fin  begins  immediately 
behind  the  vent ;  both  the  second  dorsal  fiu  and  the  anal  fiu  termi- 
nate on  the  same  plane,  near  the  tail ;  the  rays  strong  and  stiff;  tha 
caudal  rays  about  three  inches  long  and  nearly  even. 

"The  fin  rays  in  number  are: — Dorsal,  10,  29;  pectoral,  11; 
ventral,  7  ;  anal,  21  ;  caudal,  19. 

"The  head  is  depressed;  the  inside  of  the  mouth  and  gill-covers 
black;  the  lower  jaw  the  longest ;  teeth  slender  and  sharp,  iu  a  single 
row  in  each  jaw ;  the  irides  yellow,  with  a  dark  outer  circle ;  the 
lateral  line  of  the  body  straight  throughout  the  posterior  half,  then 
gradually  rising  to  the  upper  edge  of  the  operculum  ;  the  appearance 
of  the  lateral  line  is  that  of  one  white  Hue  between  two  dark  ones ; 
the  scales  large ;  colour  of  the  body  dusky  brown  above,  lighter 
beneath ;  dorsal  and  caudal  fins  dark ;  ventral  and  anal  fins  pale 
brown." 

The  Gadus  Magellanicus  of  Forster,  aud  the  G.  Mamldi  of  Risso, 
are  mentioned  by  Cuvier  as  species  belonging  to  the  present  genus. 

ME'ROE  (Schumacher),  a  name  for  certain  Cowry-Shells,  CyUieroea 
sulcata,  C.  cripta,  C.  hians,  &c. 

MERO'PID^E,  a  family  of  Fissirostral  Birds,  which,  in  the  opinion 
of  Mr.  Vigors,  is  most  nearly  connected  with  the  couteruiiuous  tribe 
of  Tenuirostres  by  the  length,  slenderness,  and  downward  curvature  of 
the  bill.  He  adds  that  it  exhibits  at  first  sight  a  decided  discrepancy 
with  the  succeeding  family  of  LfirundinidLP,  where  the  bill  is  short 
and  wide ;  and  that  if  we  examine  only  the  typical  species  of  each  we 
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must  admit  that  in  respect  to  these  particulars  there  is  a  manifest 
distinction  between  them.  Independently  however  of  the  general 
characters  in  which  both  families  approach  each  other,  such  as  the 
breadth  of  the  rictus  of  the  bill,  the  short  and  feeble  legs,  the  strength 
of  the  wing,  and  the  consequent  habit  of  using  that  member  chiefly  in 
seeking  their  support,  agradual  approximation  is  found  to  take  place  even 
in  their  bills;  those  of  some  of  the  extreme  species  of  Merops  becoming 
shorter  as  they  approach  Jlirundo  ;  while  those  of  some  of  the 
latter  group  partially  desert  their  own  type,  and  by  degrees  assume 
the  lengthened  form  of  the  bill  of  the  Bee-Eaters.  The  tail  of  Merops 
again  is  equally  found  to  desert  the  typical  characters  of  the  group, 
namely,  the  greater  length  of  the  two  middle  feathers,  in  order  to 
become  even  in  some  species,  then  slightly  forked,  and  at  length  to  be 
identified  with  the  fully-forked  tail  of  Hirundo.  Mr.  Vigors  is  further 
of  opinion  that  among  the  Tenuirostres  the  genus  Promcrops  approaches 
nearest  to  the  fissirostral  group  by  means  of  Merops,  the  curved  bill 
of  which  approaches  the  structure  of  its  own.  (Vigors,  '  On  the 
Natural  Affinities  that  connect  the  Orders  and  Families  of  Birds,' 
in  '  Linn.  Trans.,'  vol.  xv.) 

Mr.  Swaiuson  ('Classification  of  Birds')  is  of  opinion  that  the 
Mcropidce,  or  Bee-Eaters,  succeed  the  Swallows,  and  says  of  the 
Mcrups  Apia&tcr  [Bee-Eater],  that  it  annually  visits  Italy  in  flocks  of 
20  or  30,  and  may  be  seen  skimming  over  the  vineyards  and  olive- 
plantations  with  a  flight  much  resembling  the  swallow,  though  more 
direct  and  less  rapid.  He  observes  that  their  bill  is  indeed  consider- 
ably longer  and  more  slender,  but  remarks  that  this  difference  is 
softened  down  by  the  intervention  of  the  genus  Eurystomus,  containing 
the  Swallow-Rollers  of  India,  Africa,  and  Australia,  which  have  this 
organ  very  short.  To  these,  he  thinks,  succeed  the  true  Rollers 
(Coravias,  Linn.),  which  arrive  in  Italy  at  the  same  time  with  the  Bee- 
Eaters,  and  associate  also  in  small  flocks.  "  These  two  genera  of 
Rollers,"  continues  Mr.  Swainson,  "  are  so  indissolubly  united,  that 
nothing  but  the  strongest  prejudice  in  favour  of  a  preconceived  theory 
could  ever  have  induced  certain  naturalists  (whose  labours  in  other 
respects  have  been  of  much  advantage  to  science)  to  have  placed  them 
>ii  two  different  orders.  The  whole  structure  of  the  Rollers,  their 
lengthened  pointed  wings,  and  their  firm  aud  often  forked  tail,  at 
once  induce  the  idea  that  they  feed  upon  the  wing ;  while  their  very 
short  legs,  scarcely  longer  than  their  hind  toe,  might  have  shown  their 
incapacity  to  alight  aud  walk,  like  the  Crows,  upon  the  ground  ;  but 
this  question  is  at  once  decided  by  a  knowledge  of  their  economy, 
which,  from  personal  observation,  we  have  every  reason  to  believe  is 
much  like  that  of  the  Bee-Eaters.  The  intervention  of  the  Rollers  at 
once  lessens  the  abrupt  tran.-.ition,  which  would  otherwise  be  apparent, 
from  the  perfect-footed  Swallows  to  the  zygodactyle  Bee-Eaters  ;  and 
we  are  thus  prepared  for  all  those  birds  whose  toes,  as  it  were,  are 
soldered  together,  like  those  of  the  Mcropida;.  Here  perhaps  we  may 
notice  that  most  beautiful  and  rare  genus  Nyctiornis,  or  Night-Feeder, 
as  being  in  all  probability  that  particular  link  by  which  nature  con- 
nects this  family  with  the  Trogons,  thereby  uniting  the  three  aberrant 
groups  of  the  Fissirostres  into  one  primary  circle.  M.  Temminck, 
overlooking  its  particular  structure,  placed  this  genus  with  Merops,  to 
which  indeed  it  has  a  close  resemblance ;  while  its  connection  to 
Priorities  (Illiger)  in  other  parts  of  its  organisation  is  no  less  obvious. 
Its  precise  situation  in  short  requires  further  investigation."  [Hal- 

CYONID.E;  MELIPHAGIDiE.] 

Mr.  Swaiuson  gives  the  following  character  as  distinguishing  the 
family : — 

Wings  long,  pointed ;  the  first  quill  as  long,  or  nearly  so,  as  any  of 
the  others. 

He  arranges  the  following  genera  under  it : — 

Merops  (Linn.). — Bill  very  long,  slender,  slightly  curved,  compressed; 
the  culmen  carinated ;  the  tip  entire,  sharp,  and  not  bent  downward. 
Wings  long,  pointed ;  the  tips  of  the  lesser  quills  emarginate.  Tail 
lengthened.    Feet  gressorial.  (Sw.) 

M.  apiaster  [Bee-Eater]  is  an  example. 

Nyctiornis  (Sw.). — Bill  considerably  curved,  very  long ;  the  culmen 
with  a  parallel  groove  on  each  side.  Wings  rounded,  convex.  Plumage 
lax.    Feet  short,  insessorial,  resembling  those  of  Priorities.  (Sw.) 

N.  amictus  is  green ;  crown  (in  the  adult)  lilac ;  front  of  the 
throat  and  breast  bright  red.  (Sw.)  Total  length  about  13  inches; 
wings  b\  inches ;  tail  (beyond)  3  inches ;  tarsi  hardly  half  an  inch. 
(Sw.) 

It  is  a  native  of  India. 

Coracias  (Linn.) — Bill  moderate,  straight;  the  sides  broad,  but 
much  compressed.  The  tip  of  the  upper  mandible  bent  over  that  of 
the  lower,  which  is  obliquely  truncate;  nostrils  basal,  oblique,  linear ; 
gape  very  wide,  extending  beneath  the  eye ;  the  sides  bristled.  Feet 
insessorial,  very  short ;  all  the  toes  cleft  to  their  base ;  inner  toe  much 
the  shortest.    Wings  moderate,  pointed.  (Sw.) 

C.  Abyssinica  has  white  round  the  bill ;  body  aquamarine-green  ; 
back  and  wiDg-coverts  cinnamon-colour;  shoulders,  rump,  and  quills 
blue  ;  tail  green,  the  two  middle  feathers  blue ;  two  long  loose  pro- 
cesses terminating  the  two  external  quills. 

Sub-genus,  Eurystomus  (Vieill.). — It  resembles  Coracias,  but  the  bill 
is  shorter  and  wider,  and  the  wings  longer;  nostrils  very  long  ;  rictus 
smooth.  (Sw.) 

E.  Orientalis.    Colour  aquamarine-green;  throat  and  point  of  the 
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wing  (fouet  de  l'aile)  azure ;  quills  and  tail-feathers  black ;  a  whit* 

stripe  upon  the  wing. 

It  is  a  native  of  Java,  South  Australia,  and  all  the  Polynesian 
Islands.  It  is  the  Natay-Kin  of  the  natives  of  the  neighbourhood  of 
Sydney  ;  Dollar-Bird  of  the  colonists ;  and  Tiong-ba-tu  of  the  inhabit- 
ants of  Sumatra.    It  is  the  Coracias  Orientalis  of  Linnaeus. 

Chloropygia  (Sw.). — General  form  between  Tamatia,  and  Coracias. 
Bill  short ;  the  tip  not  abruptly  bent ;  rictus  bristled  ;  nostrils  basal, 
linear,  oblique.  Wings,  short,  convex,  reaching  only  to  the  rump ; 
the  two  first  quills  much  graduated  ;  the  four  next  nearly  equal  and 
longest.    Tail  elongated,  rounded,  aud  broad    Feet  as  in  Coracias. 

The  species  are  natives  of  Madagascar.  (Swainson.) 

C.  Leptosomus  (Lesson ;  111.,  '  Zool.,'  pi.  22)  is  an  example. 

Leptosomus  (Vieill.). — Bill  about  the  length  of  the  head,  robust ; 
the  upper  mandible  curved  and  notched  near  the  tip  ;  gonys  straight; 
nostrils  oblong,  oblique,  the  margins  elev.ated,  naked,  and  placed 
towards  the  middle  of  the  upper  mandible.  Feet  short;  toes  in  pairs, 
as  in  Tamatia.  Wings  lengthened,  pointed ;  the  first  and  second  quills 
longest.    Tail  moderate,  even.  (Sw.) 

L.  viridis  is  a  native  of  the  country  of  the  Kaffirs  and  the  coast  of 
Zanzibar,  where  it  is  said  to  live  in  the  forests  on  insects  and  fruits. 
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Eurystomus  Orientalis. 


The  form  is  arranged  by  Lesson  and  others  under  the  family  Cuculida. 
[Leptosomus.] 


Leptosomus  viridis. 


Mr.  Swainson  makes  the  family  of  Meropidce  the  first  of  the 
Fissirostres.  It  immediately  succeeds  the  Paradisiadas  and  precedes 
the  Halcyonidce  in  his  arrangement. 

M.  Lesson,  in  his  '  Table  Mdthodique,'  gives  the  following  genera  as 
constituting  the  family  of  the  Meropidce : — Ma-ops,  Alcedo,  Dacclo, 
Ceyx,  Syma,  Todiramphus,  Momotus,  and  Buccros.  [Halcyonid^e  ; 
Birds  of  Paradise  ;  Hornbills.] 

MEROPS.    [Bee-Eater;  Meropidjs.] 

MERTENSIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Boraginacece.  It  has  a  calyx  in  5  deep  segments  ;  corolla  bell-shaped, 
with  a  short  thick  cylindrical  tube  with  5  minute  protuberances  in  its 
throat ;  stamens  protruded  beyond  the  throat ;  filaments  elongate ; 
style  simple;  nuts  smooth,  inflated,  rather  drupaceous,  attached 
laterally  near  their  base  by  a  flat  surface ;  seeds  free. 

M.  maritima  has  a  procumbent  branched  stem  ;  leaves  ovate-acute, 
rough,  with  callous  dots,  glabrous,  fleshy,  glaucous ;  nuts  smooth ; 
flowers  in  racemes,  purplish-blue ;  protuberances  in  throat  of  the 
corolla  yellow ;  leaves  with  a  flavour  resembling  that  of  oysters ;  nuts 
free,  forming  a  pyramid  longer  than  the  calyx ;  pericarp  membranous; 
seed  smaller  than  the  cavity.  It  is  found  on  the  northern  sea-shores 
in  Great  Britain. 

(Babington,  Manual  of  British  Botany.) 

MERULA.  [Black-Bird.] 

MERU'LID^E,  the  Thrushes,  a  family  of  Dentirostral  Birds,  placed 
by  Mr.  Vigors  between  the  Laniadas,  or  Shrikes,  and  the  Sylriudce,  or 
Warblera.  In  the  former  family,  he  is  of  opinion  that  Vanga,  Cuv., 
together  with  Prionops,  Laniarius,  and  Thamnophilus  of  Vieillot, 
bring  us  in  contact  with  the  Thrushes,  and  that  the  extremes  of  the 
family  will  be  found  in  Graucalus  and  Cellcpyris  of  Cuvier,  which 
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last  has  been  latterly  arranged  with  the  Thrushes,  and  both  of  which, 
by  their  billB,  in  some  degree  depressed  at  the  base,  lead  baek  to 
Tyramtus,  and  tho  other  broad-billed  groups  which  commence  th<; 
family.  Mr.  Vigors  feels  [notified  rather  to  leave  CMe/iyris  in  it* 
original  station  among  the  Shrikes,  from  the  prculiarity  of  it*  tail- 
coverts,  which  form  themselves  into  a  kind  of  puffed-out  cluster  ou 
tho  back. 

"The  family  of  Mcrulidn;"  continues  Mr.  Vigors,  "connected  aa 
above  with  tho  Laniadtc,  comprises  a  considerable  number  of  species 
and  many  natural  genera;  but  which,  like  most  of  tho  Inseaaorial 
groups,  have  hitherto  received  but  partial  examination.  The  general 
views  by  which  they  seem  to  be  allied  among  themselves,  as  far  at  least 
as  can  bo  judged  from  their  present  unorganised  condition,  may  bo 
stated  as  follows ;  but  with  that  expression  of  doubt  which  ever 
attends  inquiries  like  tho  present,  where  tho  absence  of  accurate  in- 
formation  to  the  economy  of  the  subjects  before  us,  and  of  exteiinive 
knowledge  of  tho  forms  connected  with  them,  leaves  us  no  better 
foundation  for  our  inferences  than  partial  conjecture.  The  genus 
Myiothcru,  111.,  seems  to  be  tho  first  group  of  tho  pres  .-nt  family  which 
is  connected  with  the  Laniadw,  where  it  is  met  by  some  of  the  smaller 
species  of  Thamnophilus.  This  group  seems  to  lead  by  PUta,  Vieill., 
and  perhaps  Cinclus,  Bechst.,  through  some  intervening  forms,  to  tho 
true  Thrushes,  or  the  genera  Turdus  of  authors  and  Merula  of  Ray, 
which  form  the  type  of  the  family.  To  these  we  may  add  that  portion 
of  the  Linnscan  Orioles,  which,  possessing  the  curved  and  notched  bill 
of  the  Thrushes,  constitutes  the  genus  Oriolus,  or  true  Oriole,  of  the 
present  day.  Here  we  meet  several  groups,  generally  arranged  without 
order  in  the  Liunxau  genus  Turdus,  and  hitherto  entirely  uuchajrao- 
terised,  which  gradually  lead  from  the  typical  groups  to  those  which 
possess  a  more  generally  delicate  conformation;  until  the  compara- 
tively strong  form  and  robust  bill  of  the  Thrushes  is  lost  in  the  weaker 
body  and  more  slender  bill  of  the  Warblers.  Here  again  the  group  of 
Rock  Thrushes,  of  which  the  Turdus  saxatilis  is  the  type,  appear  to 
bring  us  round,  by  their  general  habits  and  assimilating  characters  of 
bill  and  tarsi,  to  Myiothera,  where  we  entered  the  family.  Those 
birds  which  constitute  the  groups  which  we  denominate  Chatterers, 
and  which  form  the  genus  Ampelis  of  Linnjeus,  are  usually  assigned  a 
place  near  this  family;  and  I  must  confess  that,  from  the  general 
affinity  which  they  appear  to  bear  to  it,  I  have  felt,  and  still  feel,  con- 
siderable doubt  whether  this  be  not  their  natural  station.  A  strong 
affinity  however  on  the  other  hand  seems  to  unite  them  with  the 
wide-gaped  Piprae,  and  some  of  those  other  groups  which,  by  their  bill, 
broad  and  depressed  at  the  base,  appear  to  come  in  contact  with  the 
earlier  divisions  of  the  present  tribe,  and  the  extreme  of  the  Fissiros- 
tres  which  precede  it.  The  general  rule  of  placing  groups  in  a  conter- 
minous situation,  according  to  what  appears  to  be  the  predominance 
of  their  more  important  characters,  has  inclined  me  to  arrange  the 
birds  of  which  I  speak  provisionally  among  the  Pipridw,  at  the  extreme 
termination  of  the  tribe  before  us.  In  my  present  view  of  the  case, 
the  characters  in  which  they  accord  with  that  family  and  approximate 
the  extreme  groups  of  the  preceding  tribe  appear  to  predominate. 
More  accurate  knowledge  on  these  subjects  will  clear  away  these  and 
similar  difficulties.  But  I  cannot  too  often  insist  upon  the  point,  that 
whatever  alterations  may  take  place  hereafter  in  our  idea3  respecting 
the  disposition  of  these  subordinate  groups,  they  cannot  interfere  with 
the  general  principles  which  it  is  the  object  of  this  inquiry  to  illus- 
trate. Instead  of  impugning  our  general  views,  they  will  merely 
remove  those  doubts  on  minor  points  in  which  our  present  bmited 
acquaintance  with  nature  involves  us." 

In  Mr.  Swainson's  '  Classification  of  Birds,'  the  reader  will  find 
elaborate  details  of  his  views  respecting  the  affinities  and  analogies  of 
this  extensive  family,  which  our  limita  do  not  permit  us  to  give.  The 
following  arrangement  is  from  the  '  Synopsis,'  where  the  family  is 
placed  between  the  Laniadce  and  the  Sylviadm: — 

Merclidj;. 
Sub-Family  Brachypodvuc. 

Feet  very  short ;  hind  toe  almost  as  long  as  tarsus ;  claws  short, 
much  curved;  bill  distinctly  notched;  wings  short,  rounded;  feathers 
on  the  rump  very  long  and  thick-set.  (Swainson.) 

Micropxis  (Sw.). — Bill  as  long  as  the  head,  straight,  somewhat  conic, 
but  the  culmen  gradually  arched  ;  tarsus  remarkably  short,  feathered 
beyond  the  knees  ;  lateral  toes  unequal ;  hinder  as  long  as  the  tarsus. 
Wings  moderate,  the  first  quill  almost  spurious ;  tad  even.  (Sw.)  Ex., 
M.  chalcoccphalus,  'PI.  Col.,'  453. 

Sub-Genus,  Hypsipctcs  (Fig.). — Tail  forked.  Ex.  H.  psaroides 
(Gould,  '  Cent.  Himala  Birds '). 

Brachypus  (Sw.). — Bill  shorter  than  the  head  ;  the  base  broad  ;  the 
sides  compressed;  culmen  elevated  and  curved  from  the  base;  rictus 
generally  furnished  with  bristles.  Feet  very  short,  strong  ;  tarsal  scales 
entire ;  tarsus  longer  than  the  hind  toe ;  claws  curved,  broad,  acute, 
wings  and  tail  rounded.  (Sw.) 

Sub-Genera. — Brachypus  (Sw.). — Bill  short  ;  rictus  bristled.  Feet 
small,  weak,  lateral  toes  equal,  hinder  toe  as  long  as  the  tarsus.  Ex. 
B.  dispar,  'PI.  Col.,'  137.  Ckioropsis  (Jard.  and  Selb.).  —  Bill  more 
lengthened ;  the  tip  much  hooked ;  the  notch  of  the  upper  mandible 
forming  a  smaU  distinct  tooth;  rictus  of  gape  smooth.    Feet  small, 
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lateral  toes  unequal,  the  hinder  toe  rather  shorter  than  the  tarsus.  (Sw.) 
Ex.  O.  Malabaricus,  '  PI.  Col.,'  512,  f.  2.  Jora,  or  iSra  (Horsf.).— Bill 
nearly  as  long  as  the  head,  lengthened,  somewhat  conic,  and  rounded ; 
rictus  smooth ;  tarsus  rather  lengthened,  the  anterior  scales  divided  ; 
middle  and  hinder  toe  of  equal  length;  tarsus  much  longer  than 
either;  tail  very  short,  fasciculated  ;  the  tips  truncate  and  even.  Ex. 
J.  scapularis,  Horsf.,  Java.  Andropadus  (Sw.). — Bill  very  short,  re- 
sembling that  of  Brachypus,  but  the  upper  mandible  creuated  near  the 
tip  ;  neck  with  setaceous  hairs  ;  rictus  bristled.  Wings,  tail,  and  feet 
as  in  Brachypus.  (Sw.)  Ex.  A.  vociferus,  'Ois.  d'Afr.,'  106,  f.  2. 
Hwmatoruis*  (Sw.). — Head  crested;  bill  short;  rictus  bristled.  Feet 
short,  lateral  toes  unequal,  hinder  toe  shorter  than  the  tarsus,  which 
is  equal  to  the  middle  toe.  Wings  and  tail  rounded.  (Sw.)  Ex.,  H. 
chrysorrhaus,  '  Ois.  d'Afr.,'  Ill,  pi.  107,  f.  2. 

H'ricojiharus  (Temni.). — Culmen  gradually  arthed;  nostrils  and  base 
of  the  bill  surrounded  with  lengthened  slender  hairs ;  gape  very 
strongly  bristled  ;  margins  of  the  mandibles  white ;  feathers  of  the 
crown  and  chin  elongated.  Nape  of  the  neck  with  several  conspi- 
cuous lengthened  bristles,  considerably  exceeding  the  surrounding 
feathers.  Feet  short.  Tarsus  longer  than  the  hind  toe,  and  feathered 
beyond  the  knees ;  inner  toe  shortest.  Wings  and  tail  moderate,  the 
former  with  the  three  first  quills  much  graduated.  Ex.,  T.  olivaccus. 
(Swainsou,  '  Birds  of  West  Africa,'  i.  264.) 

Phyl/astrcphus  (Sw.). — Bill  as  long  as  the  head,  strong,  the  tip 
rather  hooked ;  rictus  strongly  bristled  :  frontal  feathers  small,  compact, 
directed  forwards,  and  compressed  on  the  base  of  the  bill.  Wings 
and  tail  moderate,  rounded.  Feet  short,  strong,  robust;  tarsus  and 
middle  toe  of  the  same  length ;  lateral  toes  unequal,  the  inner 
shortest :  hinder  toe  shorter  than  the  inner  one ;  anterior  tarsal 
scales  divided.    (Sw.)  Ex.  P.  Capcnsis,  'Ois.  d'Afr.,'  112,  f.  1. 

Icleria  (Vieill.). — Bill  with  the  general  form  of  that  of  Brachypus, 
but  the  culmen  more  elevated  and  arched,  and  both  mandibles  entire. 
Wings  and  tail  rounded  ;  tarsus  considerably  lengthened  and  strong. 
Inner  toe  the  shortest ;  middle  toe  very  long.  Natives  of  America. 
Ex.  /.  polyglotta.    (Wilson,  pi.  6,  f.  2.) 

Sub-Family  Myotherina:  {Myiolherinw),  Ant-Thrushes. 
Bill  straight,  somewhat  cylindrical ;  the  tip  suddenly  bent  down  or 
hooked. 

Dasycephala  (Sw.). — Bill  as  long  as  the  head,  straight;  tip  abruptly 
hooked,  base  wide,  the  rest  somewhat  cylindrical ;  gonys  strong, 
ascending;  nostrils  and  front  defended  by  stiff  feathers  and  bristles, 
pointing  in  different  directions ;  rictus  strongly  bristled.  Tarsus 
lengthened,  slender ;  lateral  scales  numerous,  small,  oval ;  toes  and 
claws  slender  ;  inner  toe  shortest ;  outer  toe  connected  to  the  middle 
as  far  as  the  first  joint;  hind  claw  large.  Wings  and  tail  rounded, 
Ex.  D.  rufcsccns.    ('  Birds  of  Brazil,'  pi.  76.) 

Myiothcra  (111.). — Feet  lengthened,  rather  stout ;  lateral  scales  of 
tarsus  in  an  entire  piece ;  claws  not  broad,  nor  greatly  curved.  Bill 
as  in  the  small  Thamnophili.  Wings  short.  Tail  moderate,  rounded. 

Sub-Genera. — Myiothera. — Inner  toe  longer  than  the  outer,  and  cleft 
to  its  base;  outer  toe  with  its  first  joint  united  to  that  of  the  middle 
toe ;  the  tarsus  with  the  anterior  scales  divided.  Drymophila  (Sw.). — 
Inner  toe  shorter  than  the  outer,  which  is  only  slightly  connected  to 
the  middle  ;  tarsus  (typically)  very  smooth ;  all  the  scales  entire.  (Sw.) 
Ex.  1).  longipce.  ('  Zool.,'  111.,  ii.  23.)  Brachyptcrix  (Horsf.).  [Brachy- 
FTEryx.]  Myiocincla  (Sw.). — Legs  strong  ;  inner  toe  longer  than  the 
outer;  all  the  tarsal  scales  divided  ;  anterior  claws  small ;  hinder  claw 
nearly  straight,  and  as  long  as  the  toe.  (Sw.)  Ex.  M.  Cohna,  'Enl.'  821. 
Pithys  (Vieill.). — Feet  syndaetyle  ;  the  inner  lateral  toe  shortest;  the 
outer  united  by  its  first  and  second  joint  to  the  middle  toe  ;  all  the 
tarsal  scales  entire.    Ex.  P.  albifrons.    (Vieill.,  '  Gal.,'  pi.  129.) 

Mr.  Swainson  remarks  that  Urotomus,  Formicivora,  and  all  the  other 
small  Myiotherce,  having  the  feet  weak  and  the  tarsal  scales  and  claws 
similar  to  those  of  Thamnophilus,  he  thinks  it  better  to  refer  them  to 
that  group;  but,  as  it  has  not  been  analysed,  he  does  not,  in  the 
'  Classification  of  Birds,'  incorporate  those  two  sub-genera,  although 
proposed  by  himself  some  yeai'3  ago.  ('Zoological  Journal,'  voL  i. 
p.  301  ;  '  On  the  natural  Affinities  that  connect  the  Orders  and  Fami- 
lies of  Birds,'  by  Mr.  Vigors.) 

Mr.  Vigors  observes  that  the  line  of  connection  between  Thamno- 
philus and  Myiothera  is  fully  established  by  the  intervention  of  several 
forms  gradually  passing  into  each  other,  such  a3  Formicivora,  Urotomus, 
and  Drymophila.    ('  Linn.  Trans.,'  vol.  xv.) 

Pitta  (Temm.).  —  Bill  strong,  thrush-like;  the  culmen  gradually 
curved ;  nostrils  nearly  naked  :  wings  moderate ;  the  first  and  second 
quills  but  slightly  graduated-  Tail  remarkably  short,  almost  hid  by 
the  coverts.  Feet  very  long,  pale,  the  scales  nearly  entire  ;  inner  toe 
slightly  shorter  than  the  outer.  India  and  Australia.  (Sw.)  Ex. 
P.  gigas.  ('  PI.  Col.,'  217.)  [Pitta.] 

Sub-Genera.  —  Cldorisoma  (Sw.). — Bill  as  in  Pitta,  but  somewhat 
thicker;  nostrils  protected  and  nearly  covered  by  incumbent  feathers; 
rictus  bristled.  Wings  rounded  ;  the  four  first  quills  much  graduated. 
Tail  moderate  or  lengthened,  graduated.  Feet  strong,  rather  length- 
ened :  the  inner  toe  scarcely  shorter  than  the  outer.  India.  (Sw.) 
Ex.  C.  thalassina.  'PI.  Col.,'  401.  Orallaria  (Vieill.).— Bill  thrush- 
Like,  as  in  Pitta.    Wings  rounded ;  the  two  first  quills  graduated,  the 

*  This  name  is  pre-occupied.  [Falconid^.] 


first  half  as  long  as  the  second,  the  three  next  nearly  equal.  Tail 
short  and  rounded.  Legs  very  long:  the  tarsus  slender,  pale;  the 
anterior  scales  divided,  the  lateral  scales  (typically)  entire ;  lateral  toes 
nearly  equal.   Ex.  0.  Rex.    '  Enl.,'  702. 

Mr.  Swainson  remarks  that  it  appears  to  him  that  Chamaza  (Vig.) 
is  more  an  aberrant  species  of  Orallaria  than  a  distinct  type  in  tho 
genus  Pitta,  the  only  species  known  chiefly  differing  in  having  the 
tail  longer  and  the  lateral  scalws  divided. 

Cinclus  (Bechst.). — -Bill  moderate,  rather  slender,  very  straight, 
considerably  depressed ;  tip  absolutely  notched ;  gonys  ascending. 
Nostrils  naked,  membranaceous  ;  the  aperture  very  small  and  linear. 
Wings  moderate,  rounded ;  the  first  quill  spurious.  Tail  very  short, 
even  ;  feet  large,  very  strong,  pale ;  the  lateral  toes  equal ;  tarsal 
scales  entire  and  smooth.  (Sw.) 

The  Cincli  haunt  the  banks  of  clear  streams,  rejoicing  in  the 
vicinity  of  some  tumbling  cascade  hurrying  over  a  rocky  declivity. 
They  go  into  the  water  till  they  are  quite  submerged,  walk  on  the 
bottom  of  the  stream,  and  there  seek  their  insect  food.  M.  Temminck 
states  that  when  in  this  situation  they  open  their  wings  and  con- 
stantly agitate  them.  Their  feathers  are,  he  says,  furnished  with  an 
oily  matter  for  this  purpose,  like  the  feathers  of  ducks ;  and  adds, 
as  an  '  on  dit,'  that  when  thus  walking  they  appear  surrounded  with 
air-bubbles,  which  render  them  very  brilliant. 

C.  aquaticus,  C.  melanogastcr,  and  C.  Pallasii  are  natives  of  Europe. 
M.  Temminck  expresses  a  doubt  whether  the  second  is  a  distinct 
species ;  and  refers,  with  some  slight  doubt,  C.  Pallasii  of  the 
Himalaya  Mountains  to  the  third.  He  states  the  geographical 
distribution  of  C.  Pallasii  to  be  the  Crimea  and  other  parts  of 
European  Russia,  and  says  that  it  is  very  common  in  Japan,  where  it 
is  named  Kawagaras. 

C.  aquaticus,  the  Water-Ouzel.  It  is  the  Lerlichirollo  and  Merlo 
Aquatico  of  the  Italians;  Tonlo  do  Agua  of  the  Spaniards;  Merle 
d'Eau  and  Aguasiere  a  Gorge  Blanche  of  the  French;  Watnstare  of 
the  Swedes;  Povodni  Koss  of  Scopoli;  Fosse  Fald,  Fosse  Kald, 
Quajrn  Kald,  Stroem-Staer,  and  Bjckke  Engl,  of  the  Norwegians ; 
Wasser-Amsel,  Bach-Amsel,  and  Der  Hochkorfige  mittlere  und 
Nordische  Wasserschwiitzer,  of  the  Germans ;  Waterspreeuw  of  the 
Netherlander ;  Mwyalchen  y  Divir  of  the  Welsh;  and  Water-Crow, 
Water-Pyet,  Water-Piet,  Dipper,  and  Bessy -Ducker,  of  the  British. 


Water-Ouzel  {Cinclus  aquaticus).    Adult  and  Young  of  the  Tear. 

Male.  Upper  parts  deep  brown,  tinted  with  ash-colour;  throat, 

front  of  the  neck,  and  breast  pure  white ;  belly  rusty ;  bill  blackish ; 
iris  pearl-gray ;  feet  horn-colour.  Length  rather  more  than  7  inches. 
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Female. — Upper  part  of  tho  head  and  back  part  of  tlio  nock 
ash-browu ;  less  whito  upon  tho  breast ;  lower  porta  yellowish 
rusty. 

Young  of  the  Year  distinguished  by  tho  gray  feathers  which  cover 
the  head  and  tho  nape ;  feathers  of  the  back  and  rump  fringed  with 
blackish;  those  of  the  wings  with  white  towards  tho  end;  tho  whito 
of  the  lower  parts  extends  to  tho  middle  of  tho  belly  and  towards 
the  abdomen  ;  but  all  theso  whito  feathers  aro  finely  varied  with 
brown  and  ash-colour. 

It  is  found  in  Sweden,  Scandinavia,  Siberia,  Russia,  Germany,  the 
Alps,  the  Pyrenees,  Holland  (rave),  Spain,  Italy,  England,  Scotland, 
Wales,  and  Ireland,  and  in  the  vicinity  of  Trebizond,  in  Asia  Minor. 

With  regard  to  its  habits,  Mr.  Gould  says  :— "  As  far  as  tho  fact  of 
its  submersion  goes,  wo  have  ourselves  many  times  witnessed  it ;  but 
have  never  been  able  to  mark  unobserved  tho  actions  of  tho  bird 
under  water,  so  as  to  say  whether  it  is  by  a  powerful  effort  that  it 
keeps  itself  submersed,  or  whether  it  is  completely  at  its  ease,  as 
some  have  asserted.  The  Water-Ouzel  is  a  spirited  and  restless  little 
bird,  full  of  life  and  activity,  flitting  from  stone  to  stone  along  the 
borders  of  the  streams ;  and  it  is  especially  fond  of  perching  upon 
any  rock  that  happens  to  be  elevated  in  the  centre  of  the  current, 
where,  conspicuous  by  its  white  breast,  it  may  be  observed  dipping 
its  head  and  jerking  its  tail  in  a  manner  not  unlike  that  of  the  wren, 
at  one  moment  pouring  forth  a  lively  twittering  song  (and  that  oven 
in  the  depth  of  winter,  when  the  earth  is  covered  with  snow),  and  at 
the  next  diving  down,  and  rising  again  at  a  considerable  distance. 
When  so  disposed,  its  flight  is  straight,  low,  and  rapid  ;  in  fact,  much 
like  the  Kingfisher;  and  it  is  equally  solitary  in  its  habits.  It  is 
however  seldom  seen  in  tho  same  situations  as  the  Kingfisher,  the 
latter  being  a  frequenter  of  streams  which  flow  through  a  fertile 
country,  while  the  Water-Ouzel  is  peculiar  to  the  rapid  and  limpid 
Btreams  which  descend  the  mountain  sides  and  run  through  glens  at 
their  base."    ('  Birds  of  Europe.') 

The  food  of  this  species  consists  of  land  and  water  insects  and 
their  larvae,  Ephemera;,  Phryganeve,  &c.,  and  fresh-water  Testaceous 
Molluscs.  Mr.  Macgillivray  found  in  their  stomachs  beetles  and  the 
animals  of  Lymnaai  and  Ancyli,  The  Scotch  persecute  it  under  the 
impression  that  it  feeds  on  the  spawn  of  the  salmon.  The  justice  of 
this  persecution  has  been  doubted. 

Fissures  of  rocks,  crags,  and  rough  stones  are  selected  as  the 
locality  for  the  curious  nest,  which  is  domed,  and  similar  with  regard 
to  materials  to  those  which  compose  the  nest  of  the  wren.  "It 
builds  early,"  observes  Mr.  Yarrell,  "  and  conceals  its  large  nest  with 
great  art.  If  a  cavity  in  a  moss-covered  rock  is  chosen,  the  nest  is 
formed  of  a  mass  of  closely  interwoven  moss,  7  or  8  inches  deep,  and 
10  or  12  inches  in  diameter,  with  a  hollow  chamber  in  the  centre 
lined  with  a  few  dry  leaves,  to  which  access  is  gained  by  a  small 
aperture  through  the  moss  on  one  side.  Sometimes  the  nest  is  placed 
under  a  projecting  stone,  forming  part  of  a  cascade,  and  behind  the 
sheet  of  water  that  falls  over  it.  The  eggs  are  from  four  to  six  in 
number,  measuring  one  inch  in  length  by  nine  lines  in  breadth,  pointed 
at  the  smaller  end,  and  white."    ('  British  Birds.') 


Nest  of  Water-Ouzel  (Cinelus  aquations). 

Pennant's  Penrith  Ouzel  is  probably  a  young  Water-Ouzel  of  the 
first  year. 

Mr.  Gould,  in  his  'Birds  of  Europe,'  states  that,  sirce  the  publi- 
cation of  his  'Century  of  Birds  from  the  Himalaya  Tlountains,'  he 
had  received  specimens  of  the  young  as  well  as  of  the  adult,  in 
consequence  of  which  his  plate  in  the  '  Birds  of  Europe'  is  rendered 
more  complete.  He  adds  that  M.  Temminck  had  favoured  hiiu  with 
specimens  of  the  Japan  Water-Ouzel,  which  differed  io  slightly  from 
those  killed  in  India,  as  not,  in  Mr.  Gould's  opinion,  to  admit  of  their 
being  separated. 
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There  is  an  American  species,  C'inclut  unicolur  (Bonap.),  (J.  Mes.i- 
cairns  (Sw.) 

Sub-Family  Mcndiwn  (True  Thrushes). — Wings  more  lengthened 
and  pointed.  Bill  notched,  with  the  cului'-n  gradually  curved  lo  t.iio 
tip,  which  is  bout,  but  not  hooked  over  tho  lower  mandible.  Feet 
formed  both  for  perching  and  walking.  (Sw.) 

Petrocinda,  Vig.  (Hook  Thrushes). — Bill  thrush-like  :  tip  of  tho 
upper  mandible  abruptly  bent  down  and  nearly  entire.  Wings 
moderate;  the  first  quill  spurious;  tho  second  shorter  than  the  three 
next,  which  are  equal  and  longest.  Tail  even  ;  anterior  scales  divided ; 
lateral  toes  equal ;  claws  small,  but  slightly  curved. 

P.  saxatilis,  the  Hock-Thrush,  Merle  do  Roche  of  tho  French, 
Turdus  saxat  dis  (Gould),  is  a  native  of  Europe.  It  inhabits  rocky 
and  mountainous  countries.  It  is  found  in  tho  Uralian  Mountains, 
tho  Alps,  and  Pyrenees.  It  also  inhabits  Germany,  France,  Switzer- 
land, and  tho  Tyrol,  Spain,  Sicily,  Turkey,  the  Grecian  Archipelago, 
and  Algeria.  It  has  occasionally  been  shot  in  England,  and  on  that 
account  is  mentioned  by  Yarrell  in  his  '  British  Birds.' 

Sub-Genus  Petrophila  (Sw.) — Bill  thrush-like  :  the  culmen  and  tip 
of  tho  upper  mandible  gradually  bent  and  entire.  Wings  and  tail  as 
in  tho  last.  Legs  pale  ;  anterior  scales  entire  ;  lateral  toes  unequal; 
inner  shortest;  claws  moderate  and  fully  curved.  (Sw.)  Ex.  P. 
cyanoccphala.    (Gould,  'Cent,  of  Ilimal.  Birds.') 

Merula  (VVillughby).  [Blackbird.] 

Orpheus  (Sw.). — General  structure  of  Merula.  Bill  more  curved  in 
the  culuieu;  the  notch  small,  or  nearly  obsolete;  rictal  bristles  rather 
strong.  Wings  rounded ;  the  three  first  quills  graduated.  Tail  length- 
ened, graduated,  or  rounded.  Inner  toe  manifestly  shorter  than  the 
outer.    Ex.  0.  Polyglottus.  (Wilson,  pi.  10,  f.  1.) 

Sub-Genus  Cossypha  (Vig.). — General  structure  of  OrpJtcus,  but  the 
wings  more  rounded,  and  tho  tail  less  so  ;  rictus  Binooth.  Africa  only. 
Ex.  C.  leucoceps.   (Sw.,  'Birds  of  West  Africa,'  1,  pL  32.) 

Chwtops  (Sw.). — Bill  moderate,  thrush-like,  notched  ;  nostrils  basal, 
large,  naked,  membranous,  the  aperture  lateral  and  linear;  frontal 
feathers  rigid,  the  shafts  composed  of  bristles ;  chin-feather3  the  same, 
but  weaker;  rictus  bristled.  Wings  very  short  and  rounded.  Tail 
rather  lengthened,  broad,  convex,  soft,  and  slightly  rounded.  Tarsi 
very  long  and  strong;  anterior  scales  divided;  lateral  toe3  unequal ; 
claws  small,  obtuse,  and  slightly  curved,  the  three  anterior  of  equal 
size.    Africa.    (Sw.)    Ex.  C.  Burchellii.  (PI.  '  Col.,'  385.) 

Sub-Family  Crateropodincc,  Babblers. — Legs  remarkably  long  and 
strong,  with  the  claws  but  slightly  curved.  Wings  short  and  rounded. 
Tail  large,  broad,  graduated,  and  very  soft.  Plumage  lax.  Bill  com- 
pressed, straight,  hard,  the  tip  nearly  entire.  (Sw.) 

Pellorneum  (Sw.). — Bill  moderate,  straight,  somewhat  conic  ;  tip 
notched;  gonys  ascending;  frontal  feathers,  small,  rigid,  directed 
forwards ;  rictus  bristled.  Wings  very  short,  much  rounded.  Tail 
moderate,  graduated.  Tarsus  and  middle  toe  of  equal  length;  lateral 
toes  much  shorter  and  equal;  hinder  toe  shorter  than  the  tarsus; 
anterior  claws  very  small,  and  but  slightly  curved;  tarsal  scales  hardly 
divided.    (Sw.)    Ex.  P.  ruficeps. 

Crateropus,  Sw.  (lanlhocinda,  part). — Bill  nearly  as  long  as  the  head, 
more  or  less  straight  from  the  base,  much  compressed,  obsoletely 
notched;  rictus  bristled;  frontal  feathers  rigid.  Wing3  short,  rounded. 
Tail  large,  broad,  soft,  and  rounded.  Feet  very  large  and  strong ; 
tarsus  lengthened,  the  anterior  scales  divided ;  lateral  toes  nearly 
equal ;  hind  toe  large,  nearly  as  long  as  the  middle  toe.  Plumage 
lax,  soft.    (Sw.)    Ex.  C.  Rcinwardii.    ('Zool.,' 111.,  i.  30.) 

Grallina  (Vieill.). — Bill  slender,  straight,  rather  cylindrical  above ; 
the  sides  very  little  compressed ;  base  broader  than  high  ;  tips  of  both 
mandibles  distinctly  notched ;  nostrils  nakt  d,  basal ;  rictus  with  a 
few  bristles.  Wings  very  long;  first  and  second  quills  graduated,  four 
next  longest.  Tail  lengthened,  even.  Feet  strong,  formed  for  walking, 
black ;  anterior  toes  divided,  the  rest  entire ;  lateral  toes  equal ;  middle 
toe  and  claw  short,  very  little  longer  than  the  hind  toe.  Australia. 
Ex.  0-  ■melanolcuca.    (Vieill.,  '  Gal.,'  pi.  150.) 

Sub-Genus  Cinclosoma  (Horsf.  and  Vig.). — Bill  very  straight;  culmen 
and  gonys  equally  curved  towards  the  point,  which  is  slightly  notched. 
Wings  very  short ;  the  two  first  quills  graduated  ;  the  three  next 
longest,  and  of  equal  length.  Tail  lengthened,  broad,  graduated,  the 
feathers  narrowed  towards  their  tips ;  under  tail-coverts  very  long. 
Feet  moderate  ;  inner  toe  longer  than  outer.  Australia.  Analogous 
to  Accentor  among  the  Sylviada.  (Sw.)  Ex.  C.  punctata.  (Shaw, 
'Zool.  of  Nat.  Hist.,'  pi.  9.) 

Malaconrcus  (Sw.). — Bill  more  or  less  curved,  by  being  elevated  at 
the  base,  having  the  sides  much  compressed,  and  the  culmen  high  and 
arched ;  the  tip  almost  entire,  and  not  suddenly  bent  over  the  lower. 
Feet  very  large.  Tail  soft,  graduated,  generally  lengthened.  (Sw.) 
Ex.,  M.  strialus.    ('Zool.,'  111.,  iL  pi.  127.) 

Sub-Genera. — Megalurus  (Horsf.). — Bill  slender  ;  rictus  bristled. 
Wings  very  short;  the  two  first  quills  graduated,  the  four  next  all 
of  the  same  length,  and  longest.  Tail  lengthened,  graduated ;  the 
feathers  narrow.  Feet  very  large  and  strong;  toes  lengthened;  the 
inner  toe  rather  longer  than  the  outer;  claws  slender,  and  but  slightly 
curved;  anterior  scales  divided,  lateral,  entire.  Ex.  M.  pahutrit. 
Pomatorhinus  (Horsf.). — General  structure  of  Crateropus  ;  but  both 
mandibles  of  the  bill  curved  and  entire,  and  the  wing  shorter  and 
much  more  rounded ;  four  first  quills  graduated.     Tarsal  scales 

3  £ 


787 


MERULIDJE. 


MERULIDiE. 


788 


entire  ;  inner  toe  rather  shorter  than  the  outer.  Ex.,  P.  montanus. 
Timalia  (Horsf.).— Plumage  lax.  Bill  straight,  rather  short,  much 
compressed;  culmen  liigh  and  arched  gradually ;  tip  obsoletely  notched 
or  entire ;  commissure  curved.  Wings  short,  rounded.  Tad  more  or 
less  lengthened,  graduated.  Feet  strong ;  lateral  toes  nearly  equal. 
India,  Australia,  Africa.    (Sw.)    Ex.  T.  thoracica.  _('P1.  Col.,' 76.) 

Pteroptochus  (Kittlitz). — Feet  of  extraordinary  size  and  thickness  ; 
all  the  anterior  toes  nearly  equally  long ;  claws  long,  slender,  slightly 
curved.  Tail  consisting  of  fourteen  feathers,  rounded  and  carried 
erect.  Wings  very  short.  Representing  Mcnura  and  Orthonyx. 
Western  tropical  America  only.  (Sw.)  Ex.  P.  incgapodius.  (Kittl., 
pi.  4;  'Zool.,*  111.,  ii.  pi.  117.) 

Sub-Family  Oriothice,  Orioles. — Bill  thrush-like,  as  long  as  the  head, 
broad  at  the  base,  compressed  beyond  ;  the  base  and  gape  devoid  of 
bristles  ;  nostrils  naked,  aperture  large.  Wings  lengthened.  Rump- 
feathers  thick.    Lateral  toes  unequal.  (Sw.) 

Donacobius  (Sw.). — Habit  and  general  structure  of  the  Crateropus. 
Bill  lengthened,  slender ;  the  culmen  arched  from  the  base  ;  the  tip 
hooked  and  notched  ;  nostrils  large,  naked,  membranaceous ;  the 
aperture  large,  oval,  terminal.  Wings  remarkably  short  and  rounded. 
Tail  moderate,  broad,  ouneated.  Feet  very  large  and  strong;  lateral 
toes  equal ;  claws  slender,  acute,  slightly  curved.  America  only. 
(Sw.)    Ex.  D.  vociferans    ('  Zool.,'  111.,  ii.  pi.  72.) 

Sericulus  (Sw.).  —  Bill  rather  stout,  resembling  that  of  Oriolus; 
nostrils  naked.  Wings  moderate  ;  two  first  quills  equally  graduated  ; 
third  nearly  as  long  as  the  fourth.  Tail  moderate,  even.  Feet  strong, 
robust;  tarsus  much  longer  than  hind  toe ;  inner  shortest.  Australia. 
(Sw.)    Ex.  S.  chrysoccpludus.     (Lewiu's  'Birds  of  New  South  Wales,' 

P-l.)   , 

Oriolus  (Linn.). — Bill  as  long  as  the  bead,  broad  at  the  base;  tip 
distinctly  notched,  and  somewhat  hooked  ;  nostrils  short,  nearly 
naked  ;  aperture  -lateral,  large,  and  oval.  Wings  rather  lengthened  ; 
first  quill  very  short ;  second  not  quite  so  long  as  the  third,  which  is 
generally  the  longest.  Tarsus  rather  short,  longer  than  the  hind  toe 
and  claw;  anterior  scales  divided.  (Sw.) 

Woods  and  thickets  are  the  haunts  of  the  Orioles  ;  and  there  they 
live  in  pairs,  congregating  however  for  their  autumnal  migration. 
Their  nests  are  very  artificially  framed,  and  constructed  at  the  extre- 
mities of  the  branches  of  high  trees;  insects,  with  different  kinds  of 
berries  and  other  soft  fruits,  form  their  food.  The  prevailing  colour 
of  the  plumage  of  the  males  is  yellow,  and  this  character  is  constant 
in  the  greater  number  of  species  known.  The  females  differ  much 
from  the  males,  their  plumage  exhibiting  greenish  or  tarnished  yellow 
tint3 ;  and  the  young  iu  early  life  always  resemble  the  females.  Their 
moult  is  simple  and  ordinary. 

They  are  found  in  Asia,  Africa,  islands  of  the  Indian  Archipelago, 
and  southern  and  eastern  Europe. 

0.  galbula,  the  Golden  Oriole.  This  is  supposed  by  Belon  and  others 
to  be  the  XKtcpiuv  of  the  Greeks;  Galgulus,  Vireo,  and  Oriolus  of  the 
Romans,  and  the  Picas  of  which  Pliny  (book  x.  c.  33)  speaks  as  suspend- 
ing its  nest  on  a  twig  of  the  topmost  branches  of  a  tree,  after  the  manner 


Golden  Oriole  [Oriolus  galbula). 
Lower  figure,  male;  upper  figure,  female. 


of  a  eup.  It  is  the  Becquafiga,  Brusola,  Galbedro,  Garbella,  Giallone, 
and  Gravolo  Gentile,  of  the  Italians;  and  Rigogolo  Commune  of  the 
'  Stor.  degl.  Ucc.';  Turiol  of  the  Spanish ;  Loriot,  Compere  Loriot,  and 
Orio,  of  the  French  ;  Gelbe  Rache,  Gelber  Pirol,  Der  Pyrold,  Wiedewal 
&c,  of  the  Germans  and  Nethcrlanders ;  Goutmerle  of  the  Dutch; 
Witwall  of  Willughby  and  Ray  ;  and  Fwyalchc  n  Feleu  of  the  Welsh. 

Male. — Golden  yellow,  a  blackish  brown  spot  between  the  eye  and 
the  bill ;  wiDgs  and  tail  black ;  a  yellow  spot  on  the  quills,  not  far 
from  the  middle  of  the  wing  when  closed ;  and  the  tail-feathers  termi- 
nated with  yellow ;  bill  reddish  maroon  ;  iris  red ;  feet  bluish  gray. 
Length  rather  more  than  10  inches.  Mr.  Hoy  agrees  with  Mr.  Tamil 
that  the  male  does  not  obtain  its  brilliant  yellow  and  black  till  the 
third  year. 

Female. — Greenish  olive  above  ;  grayish  white  with  a  yellowish  tint 
below,  where  the  plumage  is  marked  by  somewhat  distant  grayish 
brown  short  stripes  or  dashes  disposed  longitudinally ;  wings  brown 
bordered  with  olivaceous  gray ;  tail  olivaceous  tinged  with  black ; 
yellowish  beneath  with  a  brownish  black  mark,  somewhat  in  the  form 
of  an  irregular  Y  ;  no  dark  streak  behind  the  bill  aud  the  eye. 

The  Young  of  the  Year  resemble  the  female ;  but  the  longitudinal 
stripes  of  the  lower  parts  are  more  numerous  and  deeper  in  colour  ; 
bill  blackish  gray  and  iris  brown. 

Variety,  with  black  spots  on  a  brilliant  yellow  ground. 

The  Golden  Oriole  is,  upon  the  whole,  a  shy  bird,  haunting  lonely 
groves  and  thickets  on  the  skirts  of  woods,  excepting  in  the  fruit 
season,  when  it  always  frequents  orchards,  to  the  no  small  loss  of  the 
owner.  It  is  difficult  to  get  near  them,  though  they  are  sometimes 
approached  by  the  sportsman  under  the  deception  of  his  imitative 
whistle;  but  it  requires  great  accuracy  both  of  lips  and  ear  to  perform 
this  fraud,  for  the  least  mistake,  or  one  false  note,  will  send  the  bird 
off  at  once.  The  food  consists  of  insects  and  their  larva;,  berries,  and 
fruits,  among  which  figs,  grapes,  aud  cherries  are  favourites.  The 
whistle  of  the  Oriole  is  loud  but  flute-like,  and  Bechstein  expresses 
the  sound  by  the  word  '  puhlo.'  The  cup,  or  rather  saucer-shaped  nest, 
is  formed  of  wool  and  slender  grass-stems,  and  placed  in  the  fork  of  a 
branch,  usually  towards  its  extremity.  The  old  French  quatrain 
says : — 

"  On  dit  qu'un  homme  one  le  nid  ne  trouva, 
Du  Loriot,  lequcl  nc  fust  pendu, 
A  un  ramcau,  aussi  est  euspendu, 
Voyla  pourquoy  ce  dire  on  controuva." 


Ncet  of  Golden  Oriole  (Oriolus  galbula). 


The  eggs  are  generally  four  or  five,  purplish  white  with  a  few  ash- 
gray  and  claret  spots  ;  and  the  female  watches  over  them  with  such 
maternal  care,  that  it  is  said  she  will  suffer  herself  to  be  taken  rather 
than  abandon  them.  In  this  country  nests  have  been  taken  in  Suffolk 
and  Norfolk. 

This  bird  is  found  in  Sweden,  where  it  occasionally  breeds ;  some 
of  the  districts  of  Russia,  Germany,  Holland,  France,  Spain,  and  Italy ; 
Malta  (on  the  southward  migration  to  Africa),  Greece,  Egypt,  Tunis, 
Tripoli,  and  the  whole  north  coast  of  Africa ;  Trebizond  and  Smyrna. 
In  a  note  to  Pennant's  '  British  Zoology,'  by  J.  L.,  it  is  stated  that  it 
is  common  in  India  under  the  name  of  Pilluck  or  Peeluck,  and  that 
drawings  of  both  sexes  were  sent  from  Oude  to  Lord  Valentia ;  but 
these  were  probably  specimens  of  0.  aureus  so  often  received  from 
India,  a  species  which,  though  in  some  degree  like  the  0.  galbula,  is 
distinct  from  it. 

In  our  own  country  the  Golden  Oriole  has  been  found  in  Hampshire, 
Devonshire,  Cornwall,  near  Manchester,  near  Lancaster,  near  Walton 
in  Surrey,  and  near  Godalming,  at  Cheshunt  (Herts),  near  Saxmundham 
in  Suffolk,  in  Norfolk,  at  Tynemouth  in  Durham,  and  in  South  Wales. 
It  has  been  seen,  though  rarely,  in  Ireland,  but  never,  as  far  as  we 
can  learn,  in  Scotland. 

The  bird  can  only  be  considered  as  an  occasional  summer  visitor  in 
Britain,  where  it  first  appears  in  April,  returning  iu  September.  Prince 
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C.  Li  Bonaparte  atatei  ('Speoohio  Comparativo')  that  it  arrives  near 
Home  in  the  spring,  and  departs  in  the  summer. 

Tbo  Golden  Oriole  gets  very  fat  after  its  Hummor  feed  of  fruits. 
Willughhy  saw  many  of  thorn  in  tho  poulterers'  shops  at  Naples, 
and  says  that  "it  hath  very  delicate  flesh,  und  yields  wholeHomo 
nourishment." 

Suh-Qonus  Irena  (Ilorsf.). — liill  of  Oriolus  ;  but  tho  culmen  much 
raised  and  considerably  arched  from  tho  base,  rather  hooked  at 
the  tip.  Nostrils  partly  defended  by  short  plumes,  which  cover 
the  membrane.  Rictus  slightly  bristled.  Wings  and  tail  as  in 
Sei-iculus :  feet  small ;  tarsus  very  short,  scarcely  longer  than  tho  hind 
tor  and  claw;  anterior  and  lateral  scales  entire;  inner  too  rather 
shortest:  rump-feathors  very  thick,  and  slightly  spinous.  The  species 
inhabit  India.    Ex.  Irena  Puella.    (Horsf.,  'Java.'    '  PI.  Col.,'  70.) 

Dulus  (Vieill.). — Bill  very  short,  much  compressed,  but  with  tho 
cuhnon  elevated  and  arched;  commissure  curved;  nostrils  as  in 
Oriolus.  Wings  rather  short ;  first  quill  not  half  so  long  as  the 
second;  third,  fourth,  and  fifth  longest;  secondaries  with  the  tips 
notched ;  tertials  lengthened.  Tail  moderate,  slightly  forked.  Feet 
as  iii  Oriolus;  claws  strong,  broad,  much  curved.  The  species  aro 
natives  of  South  America.    Ex.  D.  palmarum.    (' Eul.,'  156,  f.  2.) 

Sphecotheres  (Vieill.). — Bill  rather  short,  strong,  partaking  of  tho 
structure  both  in  Dulus  and  Oriolus;  the  base  broad;  commissure 
straight,  gape  very  wide,  extending  beyond  the  eye.  Nostrils  naked, 
tho  aperture  large  and  oval ;  wings,  tail,  and  feet  as  in  Dulus ;  tarsus 
hardly  longer  than  tho  hind  toe  and  claw.  The  species  inhabit  Aus- 
tralia.   Ex.  S.  viridis.    (Vieill., 'Gal.,' pi.  147.) 

M.  Lesson,  in  his  '  Table  Mdthodique,'  makes  the  Turdusinees,  tho 
fifth  family  of  the  Dentirostral  Birds,  consist  of  the  following 
genera : — 

Tardus  (Linn.),  including  Merula,  Turdus,  and  Ixos ;  Cinclus; 
Cinclosoma  ;  Dulus;  Sturnella;  Timalia;  Dasyornis ;  Joru;  Pitta; 
Myiothcra  ;  Brachypteryx  ;  Grallina  ;  Acridothcres  ;  Psaroidcs ; 
Mimelcs  ;  Oriolus  ;  and  Sericulus.  The  position  assigned  to  the  family 
is  between  the  Ampelidees  and  the  Menuries  (Mccnura). 

Prince  C.  L.  Bonaparte,  in  his  '  Geographical  and  Comparative  List 
of  the  Birds  of  Europe  and  North  America'  (1838),  places  the  Turdidce 
between  tho  Ccrthidce  and  the  Muscicapidce,  and  assigns  to  the  first 
the  following  sub  families  and  genera. 

Sub-Family  a.  Calamoherpince. 
Cettia  (Bonap.) ;  Pseudo-luscinia  (Bonap.) ;  Locustella  (Ray) ;  Cala- 
mouyta  (Bonap.) ;  Cysticola  (Less.);  Erythropygia  (Smith,  Agrobates, 
Sw.) ;  Calamoherpe  (Meyer) ;  Hippolais  (Brehm.).  These  are  for  the 
most  part  formed  at  the  expense  of  the  genera  Sylvia  and  Motacilla 
(Linn.). 

b.  Sylvincc. 

Phyllopneuste  (Meyer,  Phylloscopus,  Boie) ;  Mclizophilus  (Leach) ; 
Sylvia  (Lath.);  Curruca  (Brisson) ;  Nisoria  (Bonap.);  Accentor 
(Bechst.);  Calliope  (Gould);  Luscinia  (Br.,  Philomela,  Sw.). 

c.  Saxicolince. 

Dandalus  (Boie,  Erythaca,  Sw.,  Rubecula,  Br.) ;  Ruticilla  (Br.,  Pirn- 
nicura,  Sw.);  Saxicola  (Bechst);  Vitiflora  (Briss.,  (Enanthe,  Vieill.) 
Sialia  (Sw.)  ;  Petrocincla  (Vig.,  part) ;  Petrocossyphus  (Boie). 

d.  Oriolince. 

Oriolus  (Linn.). 

e.  Turdince. 

Merula  (Ray) ;  Turdus  (Linn.) ;  Oreocincla  (Gould)  ;  Mimus  (Boie, 
Orpheus,  Sw.) ;  Cinclus  (Bechst.). 

/.  Motacillince. 
Anthus  (Bechst.) ;  Budytes  (Cuv.) ;  Motacilla  (Linn.). 

g.  Parince. 

Fegulus  (Ray) ;  Parus  (Linu.) ;  Mecistura  (Leach,  Paroides,  Brehm.); 
Calamophilus  (Leach,  Mystacinus,  Brehm.) ;  Jigithalus  (Vig.,  Penclu- 
mm,  Cuv.). 

h.  Sylvicolince. 

Parula  (Bonap.) ;  Trichas  (Sw.) ;  Vermivora  (Sw.);  Sciwus  (Sw.); 
Sylvicola  (Sw.) ;  Wilsonia  (Bonap.) ;  Culicivora  (Sw.). 

Mr.  G.  R.  Gray  makes  the  Turdidce  (Turdus,  Linn.)  the  second 
family  of  his  third  tribe  (Dentirostres)  of  his  second  order  (Passeres). 
The  Dentirostres  are  placed  by  him  between  the  Tcnuirostres  and 
the  Couirostres,  and  the  Turdidce  between  the  Luscinidce  and  the 
Muscicapidce. 

The  following  are  the  sub-families  and  genera  into  which  Mr.  G.  R. 
Gray  divides  the  Turdidce  : — 

Sub-Family  1.  Formicarince. 
Genera. — Notodela,  Less. ;  Eupetes,  Temm. ;  Ajax,  Less. ;  Dasy- 
eephala,  Sw. ;  Pithys,  Vieill. ;  Formicivora,  Sw. ;  Myrmeciza,  G.  R. 
Gray ;  Urotomus,  Sw. ;  Malurio,  Less. ;  Corythopis,  Sundov, ;  Brachy- 


pteryx, Horsf. ;  Macronus,  Jard.  and  Helby;  Tiaactor,  Pr.  Max.  ; 
Formicarius,  liodd. ;  Chamcezn,  Vig.;  Grullurai,  Vieill.;  Cusa,  Uoio; 
Brachyurus,  Thunb. ;  M  yiiipkoHcus,  'IVimit,;  II 'ydroh  On,  Vicid. 

Sub-Fumily  2.  Turdince. 
Genera: — Pctrocostyphut,  Boie;  Oroceles,  G.  R.  Gray;  Larvivora, 
Hodgs.;  Bessonornis,  I-nuith  ;  ,S'«  <  ,-.v//<</'.i,   l.c  ■.  ;  (,'hi.  J'*i>t,  Sw. ;  d'a- 

oiehta,  Kuhl. ;  Zoothera,  Vfat ;  Myiophaga,  LeH.  j  Oreochula,  Gould; 
Turdus,  Una.;  Merula  (Hay),  Boie;  Mimut,  Briss.;  Toxottoma, 
Wagl. 

Sub-Family  3.  Timalinw. 
Genera: — Donacobius,  Sw. ;   Pcllorncum,  Sw. ;  Aipunemia,  Sw. ; 
Crakropus,  Sw. ;  O'arrular,  Less.;  Actinodura,  Gould;  Cinclosoma, 
Vig.  and  Horsf. ;  Suya,  Hodgs.;  Stbiu,  Hodgs. ;  ?'«ia,  llodgs. ;  Mala- 

cocercus,  Sw. ;  Timalia,  Horsf. ;  Pomatorhinus,  Hor..f. ;   •  '!  Paludf 

cola,  Uodgs. ;  Jctcria,  Vieill, ;  Turnagra,  Less. 

Sub-Family  4.  Oriolince. 
Genera :— Dulus,  Vieill.;   Sphecotheres,   Vieill.;    Oriolus,  Linn.; 
Mimeta,  Vig.  aud  Horsf. ;  Analcipus,  Sw. ;  Sericulus,  Sw. ;  Oriolia,  J. 
Gooff. 

Sub-Family  5.  Pycnonolinm. 
Genera  : — Microscclis,  G.  R.  Gray  ;  Microtarsus,  Eyton  ;  Malacop- 
teron,  Eyton;  Trichophorus,  Temm.;  HyptipettB,  Vig.;  Yuhina, 
Hodgs. ;  Phyllaslrephus,  Sw.  ;  llccmatornis,  Sw. ;  Pycnonolus,  Kuhl.  ; 
Andropadus  {!),  Sw.  ;  Trichixos  (?),  Less.;  Selomis  (I),  Less. 

Mr.  G.  R.  Gray,  with  his  usual  diligence  and  accuracy,  gives  the 
synonyms  of  all  these  gonera ;  and  observes,  with  regard  to  some  of 
them,  that  Drymophila,  Sw.,  has  been  used  in  botany;  that  Leplo- 
rhynchus,  Menestr.,  was  previously  omployed ;  Pctrophila,  Sw.,  used  in 
botany ;  Cossypha,  Vig.,  used  in  entomology,  only  the  termination  is 
there  in  us;  Cichla,  Wagl.,  previously  used  in  ichthyology;  Paludi- 
cola,  Hodgs.,  previously  employed  in  herpetology ;  and  Micropus, 
and  Brachypus,  Sw.,  previously  used  in  other  branches  of  natural 
history. 

Tho  following  true  Thrushes  belonging  to  the  Linnccan  genus 
Turdus,  are  natives  of  Europe  : — 

Black  Ouzel,  or  Blackbird,  Merula  vulgaris,  "Ray;  the  Ring  Ouzel, 
Merula  torquata,  Briss. ;  the  Migratory  Ouzel,  Merula  migratoria,  Sw. ; 
the  Black-Throated  Thrush,  Turdus  atrogularis,  Temm.  ;  the  Field- 
fare, Twdus  pilaris,  Linn. ;  the  Redwing,  Turdus  Iliacus,  Linn. ;  the 
Missel-Thrush,  Turdus  viscivorus,  Linn.  ;  the  Song-Thru-h.  or  Throstle, 
Turdus  musicus,  Linn. ;  Naumann's  Thrush,  Turdus  Naumanni, 
Temm. ;  the  Pallid  Thrush,  Turdus  pallidus,  Pall. ;  White's  Thrush, 
Turdus  Whitei,  Eyton  ;  the  Siberian  Thrush,  Turdus  Sibericus,  Pall. ; 
the  Water-Ouzel,  or  Common  Dipper,  Cinclus  aquaticus,  Bechst.;  the 
Black-Bellied  Water-Ouzel,  Cinclus  mclanogaster,  Brehm ;  Pallas's 
Water-Ouzel,  Cinclus  Pallasii,  Temm.  ;  the  Rock-Thrush,  Petrocincla 
saxatilis,  Vig. ;  and  the  Blue  Thrush,  Petrocincla  cyuneus,  Vig. 

Of  these,  the  Water-Ouzel,  or  Common  Dipper;  the  Missel-Thrush  ; 
White's  Thrush  (occasional  only);  the  Song-Thrush;  the  Fieldfare; 
the  Redwing ;  the  Blackbird  ;  and  the  Ring-Ouzel,  or  Ring-Blackbird, 
are  British. 

T.  musicus,  Throstle  or  Song-Thrush  ;  Mavis  of  the  Scotch.  It  is 
the  Grive  and  Petite  Grive  of  the  French  ;  Tordo,  Tordo  Commune, 
aud  Tordo  Bottaccio,  of  the  Italians  ;  Sing-Dro=sel,  or  Weiss-Drossel, 
of  the  Germans  ;  aud  Aderyn  Broufraith  of  the  Wtlsh. 

This  charming  songster  inhabits  every  country  in  Europe,  haunting 
gardens  and  woods  near  streams  or  meadows.  Bechstein  says  that  in 
Germany,  as  soon  as  the  autumnal  fogs  appear,  the  Throstles  collect  in 
large  flights  to  seek  a  warmer  climate,  the  principal  time  of  passage 
being  from  September  15th  to  October  15th,  and  the  return  about  the 
middle  or  end  of  March,  when  each  pair  seeks  its  own  district.  In 
Great  Britain  it  is  permanent,  and  spread  over  England,  Wales, 
Ireland,  Scotland,  and  its  islands.  Russia,  Denmark,  Sweden,  aud 
Norway  possesss  it.  In  the  south,  besides  Garmany,  France,  Italy, 
and  Greece  have  it.  It  has  been  seen  in  winter  at  Smyrna  and  Trebi- 
zond.  Professor  Nilsson  states  that  it  leaves  Sweden  for  the  winter, 
and  comes  farther  south.  Mr.  Selby  observes  that  such  visitors  arrive 
in  Britain  with  a  north  or  north-east  wind,  and,  after  staying  a  few 
days  to  recruit,  move  southward. 

Worms,  insects,  snails,  and  fruits,  form  the  food  of  the  Throstle. 
The  common  Garden-Snail  (Helix  hortensis)  aud  the  Wood-Snail  (Helix 
ncmoralis)  are  killed  and  eaten  in  great  numbers  by  this  species.  The 
bird  beats  and  breaks  the  shells  against  a  stone  to  get  at  the  animals. 
The  nest  is  made  of  green  moss  generally,  and  fine  root-fibres  on  the 
outside,  and  is  lined  within  with  cow-dung  and  decayed  wood,  the 
lining  forming  a  cement  so  perfectly  spread  that  it  will  hold  water. 
Eggs  four  or  five,  of  a  light  blue,  the  larger  end  having  a  few  small 
black  specks  or  spots.  Time  of  incubation  thirteen  days.  The  first 
hatch  generally  comes  forth  in  April,  but  the  young  have  been  known 
to  be  out  at  the  end  of  March.  There  are  generally  two  broods  in  the 
year.  Both  the  cock  and  the  hen  sit,  but  the  former  less  than  the 
latter.  He  often  feeds  her  on  the  nest.  A  holly,  a  thick  bush  (a  tall 
one  is  mostly  preferred),  a  dense  and  somewhat  high  shrub,  or  a  fir  is 
usually  selected ;  but  tiie  bird  has  been  known  to  breed  in  an  open 
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shed  or  tool-house,  and  does  not  seem  to  shun  the  neighbourhood  of 
man.  In  1833  a  pair  built  their  nest  in  a  low  tree  at  the  bottom  of 
Gray's  Inn  Gardens,  near  the  gates,  where  passengers  are  going  by  all 
day  long.  The  hen  laid  her  complement  of  eggs,  aud  was  sitting  on 
them,  when  a  cat  climbed  up,  aud  killed  her  on  the  nest.  The  cock 
immediately  deserted  the  place. 

Bechstein  states  that  in  captivity  the  Throstle  is  easily  taught  to 
perform  airs.  For  taking  it  he  recommends  a  perch  with  a  limed  twig 
as  the  best  mode  of  capturing  a  fine-toned  male  :  but  in  September 
or  October  he  says  that  they  may  be  caught  in  the  water-traps,  where 
they  repair  at  sunrise  and  sunset,  so  late  that  they  sometimes  cannot 
be  seen,  and  the  bird  catcher  is  only  guided  by  his  ear.  He  observes 
that  when  the  birds  enter  the  water  there  must  be  no  haste  on  the 
part  of  the  fowler,  because  they  like  to  bathe  in  company,  aud  assem- 
ble sometimes  to  the  number  of  ten  or  twelve  at  once,  by  means  of  a 
peculiar  call.  Bechstein  tells  us  that  the  first  which  finds  a  convenient 
stream,  and  wishes  to  go  to  it,  cries  in  a  tone  of  surprise  or  joy,  '  sik, 
sik,  sik,  siki,  tsac,  tsac,  tsac '  :  then  all  the  thrushes  in  the  neighbour- 
hood immediately  reply  in  concert  and  repair  to  the  place.  The  bath 
is  entered  however  with  a  good  deal  of  circumspection  on  their  parts, 
and  they  seldom  venture  till  they  have  seen  a  Redbreast  batho  without 
danger.  But  the  first  that  bathes  is  soon  followed  by  others,  and  they 
begin  to  quarrel  among  themselves  if  the  bath  is  not  large  enough  to 
accommodate  all  satisfactorily.  Bechstein  further  remarks  that  it  is 
a  good  plan  to  have  a  tame  bird  running  aud  fluttering  on  the  banks 
of  the  stream  as  a  decoy  to  attract  them. 

T.  viscivorus,  the  Missel-Thrush;  Merle  Draiue  of  the  French; 
Mcrula  viscicora  of  Selby.  It  is  also  called  in  various  parts  of  Great 
Britain,  Mistle-Thrush,  Gray  Thrush,  Holm-Thrush,  Screech-Thrush, 
Stormcock,  and  Shrite.  The  male  aud  female  of  this  bird  exhibit 
little  difference.  The  beak  is  dark  brown  ;  the  under  mandible  pale 
yellow  at  the  base  ;  the  irides  hazel ;  the  top  of  the  head  and  almost 
all  the  upper  surface  of  the  body  nearly  uniform  clove-brown  ;  wings 
and  wing-coverts  umber-brown ;  the  latter  broadly  edged  with  wood- 
brown;  the  wing-feathers  with  a  narrow  edge  of  the  same  colour; 
upper  surface  of  the  tail-feathers  umber-brown  ;  the  broad  inner  web 
of  each  outsMe  tail-feather  with  a  patch  of  dull  white  ;  the  second 
feather  on  each  side  with  a  smaller  patch  at  the  tip;  the  tail  slightly 
forked ;  all  the  under  surface  of  the  body  white  tinged  with  yellow, 
and  covered  with  numerous  black  spots,  those  on  front  of  the  neck 
triangular  in  shape,  with  one  angle  pointing  upwards  ;  the  spots  on 
the  breast,  belly,  and  sides  round ;  under  surface  of  the  wings  aud 
tail  gray ;  tarsi  and  toes  pale  brown  ;  the  claws  dark  brown.  The 
whole  length  of  the  adult  bird  is  about  11  inches. 

This  is  one  of  the  largest  of  the  British  species,  and  although  not 
very  common  anywhere  it  is  very  generally  diffused.  It  is  rather  a 
shy  bird,  frequenting  small  woods  and  the  high  trees  in  hedges  bound- 
ing large  meadows.  It  remains  in  this  country  all  the  year,  and  the 
male  commences  his  song  frequently  as  early  as  February.  The  name 
Stormcock  is  given  him  from  his  habit  of  singing  during  storm  and 
rain.  It  begins  to  build  in  April,  and  fixes  its  nest  in  the  fork  of  a 
tree.  The  eggs  are  four  or  five  in  number,  of  a  greenish  white-colour, 
Bpotted  with  red-brown ;  sometimes  the  ground-colour  is  reddish-white 
spotted  with  dark  red-brown.  Two  broods  are  produced  in  the  season. 
It  feeds  on  worms,  slugs,  &c,  also  fruits,  especially  those  of  the 
mistletoe,  from  which  it  derives  its  English  name.  It  has  been  found 
in  Scandinavia,  Russia,  and  India.  It  is  common  in  Germany,  France, 
Provence,  and  Italy. 

T.  Whitei,  White's  Thrush.  This  very  rare  bird  is  a  native  of  Japan 
and  Java,  and  has  been  taken  a  few  times  iu  the  British  Islands.  It 
was  first  killed  in  Hampshire,  and  named  by  Mr.  Eyton  after  White, 
the  naturalist  of  Selborne.    It  is  the  T.  varius  of  Temminck. 

T.  pilaris,  the  Fieldfare,  or  Gray  Thrush,  has  the  head,  hind  neck, 
and  wings  gray  ;  fore  part  of  the  back  chestnut ;  space  before  the  eyes 
brownish-black ;  a  whitish  line  over  the  eye ;  fore  neck  and  breast 
reddish-yellow ;  the  feathers  tipped  with  a  brownish-black  elongated 
triangular  spot ;  those  of  the  sides  with  large  dusky  spots,  and  mar- 
gined with  white;  lower  wing-coverts  and  axillary  feathers  pure 
white.  Young  of  the  year  with  duller  tints,  the  feathers  of  the  sides 
light,  with  a  pale  brown  or  dusky  border  within  the  white  margin. 
(Macgillivray.) 

This  bird  is  migratory  in  the  British  Islands.  It  comes  from  the 
north,  and  is  one  of  the  latest  species  that  makes  its  appearance.  It 
seldom  appears  much  before  the  beginning  of  November,  and  returns 
again  at  the  end  of  April.  In  very  severe  weather  they  leave  these 
islands  and  go  farther  south ;  they  are  known  to  go  as  far  south  and 
to  the  east  as  Minorca,  Sicily,  Malta,  Smyrna,  aud  Erzerum.  They 
seldom  breed  in  this  country.  Iu  Norway  they  build  their  nests  on 
the  spruce  fir,  and  several  are  found  near  together.  They  lay  five  or  six 
eggs,  closely  resembling  those  of  the  Blackbird ;  they  are  light  blue, 
mottled  over  with  spots  of  dark  red-brown.  This  bird  is  well-known 
iu  Sweden,  Russia,  and  Siberia,  where  it  is  found  only  in  the  summer; 
in  Poland,  Russia,  and  Austria  it  remains  the  whole  year,  but  in  France 
and  the  south  of  Europe  it  is  only  a  summer  visitant. 

T.  iliacus,  the  Redwing;  Morula  iliaca,  Selby;  Merle  Mauvis  of 
Temminck;  the  Red-Sided  Thrush,  Wind-Thrush,  and  Swine-Pipe,  of 
the  English.  Like  the  last  this  is  a  winter  visitant ;  it  arrives  in  flocks 
about  the  middle  or  end  of  October,  departing  in  the  middle  of  May. 


It  has  a  beautiful  note,  and  has  been  called  the  Nightingale  of  Norway. 
It  feeds  on  worms,  slugs,  aud  berries.  Mr.  Yarrell  says  it  feeds  ou 
berries  injurious  to  man. 

T.  torquatus,  the  Ring-Ouzel ;  Mcrula  torquala  of  Selby  and  Gould. 
It  is  also  called  in  this  country  Rock -Ouzel,  Tor-Ouzel,  Mountain-Black- 
bird, Moor-Blackbird,  White-Breasted  Blackbird,  and  Ring-Thrush.  The 
male  has  a  yellow  bill,  the  feet  olive-brown,  the  plumage  blaekish- 
brown,  the  feathers  margined  with  gray ;  a  broad  semilunar  patch 
of  white  on  the  fore  part  of  the  breast.  Female  similar,  but  of  a  duller 
and  lighter  tint. 

This  bird  is  a  summer  visitor  to  the  British  Islands;  it  arrives 
from  the  south  in  the  month  of  April,  and  departs  iu  October.  They 
are  seen  chiefly  in  the  counties  of  Surrey,  Kent,  Essex,  Suffolk,  and 
Norfolk.  It  only  occasionally  breeds  in  this  country,  and  then  more 
especially  in  the  north ;  it  builds  its  nest  on  or  near  the  ground,  and 
lays  four  or  five  light-blue  eggs,  speckled  and  spotted  with  reddish- 
brown.  Its  food  consists  of  snails,  insects,  fruit,  hawberries  before  it 
leaves  for  the  winter,  and  ivy  berries  when  they  return  in  the  spring. 

T.  aurigaster,  Gold-Vented  Thrush;  Le  Culdor  of  Le  Vaillant; 
Hcematornls  chrysorkecus  of  Swainson  ;  Pycnorwtus  chrysorheeus,  Thomp- 
son. This  bird  is  a  native  of  Africa,  aud  little  is  known  of  its  habits. 
One  specimen  has  been  shot  in  Ireland,  and  it  therefore  takes  its  rauk 
as  a  British  visitant.  (Yarrell.) 

T.  eryihrogasler  is  a  native  of  the  Himalaya,  and  may  be  taken  as 
an  example  of  an  Asiatic  species  of  Tardus.  The  male  is  gray-cajrul- 
esceut  above  ;  the  cheeks,  the  sides  of  the  neck,  and  the  quills  black  ; 
breast,  abdomen,  and  rump  red ;  beak  and  tarsi  black.  The  female 
differs  in  being  ca)rulescent-brown,  the  lower  part  of  the  back  obscurely 
banded  with  brown  ;  neck  in  front  whitish,  marked  with  dark-brown ; 
breast,  abdomen,  and  rump  reddish-white  marked  with  undulations. 
Length  8.J  inches. 


Tardus  eryihrogasler,  male  and  female.  Gould. 

Mr.  Gould  ('  Century  of  Birds  from  the  Himalaya  Mountains')  states 
that  this  beautiful  species  exhibits  a  marked  departure  iu  the  style  of 
colouring  from  its  more  typical  congeners ;  and  were  it  not  that  its 
form  dictated  the  situation  iu  which  it  is  retained,  it  would  otherwise 
seem  to  be  allied  in  many  respects  to  the  genus  Petrocincla. 

T.  strepitans,  Smith  (Merida  Letsitsirupa  of  the  same),  is  a  native  of 
Africa.  The  male  has  the  front  and  top  of  head  brownish-gray ; 
occiput,  upper  aspect  of  neck,  interscapulars,  scapulars,  and  shoulders 
deep  yellowish-gray,  faintly  shaded  with  brown;  back,  rump,  and 
upper  tail-coverts  dirty  ash-gray.  Under  parts  white,  tinted  in  places 
with  ochre-yellow;  sides  of  the  neck,  whole  of  the  breast,  flanks,  and 
belly  variegated  with  blackish-brown  pyriform  spots,  one  on  each 
feather,  the  large  end  reaching  nearly  to  its  point.  Sides  of  the  head 
white,  slightly  tinted  with  ocbre-yellow,  variegated  below  the  eyes 
with  three  blackish-brown  bands ;  the  foremost  proceeds  from  the 
base  of  the  lower  mandible,  the  second  from  the  middle  of  the  under 
eyelid,  and  the  third  from  the  outer  angle  of  the  eye  ;  the  first  extends 
nearly  horizontally,  and  the  two  others  obliquely  downwards  and 
backwards  till  they  unite  with  the  horizontal  one.    Primary  wing- 
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coverts  aud  primary  quill-feathers  deep  brownish-red,  tho  latter  tipped 
and  edged  externally  with  yellowish-whito ;  tho  drift  two-thirdn  at 
least  of  tlio  inner  vanes  of  those  feathers  aro  of  a  clear  bulf-colour, 
darkest  towards  tho  shafts;  secondary  wing-coverts  and  secondary 
and  tertiary  quill  feathers  dark  grayish-brown,  the  outer  vanes  lightest, 
all  margined  cxtornally  and  tipped  with  dirty  white  Eyes  reddish- 
brown  ;  upper  mandible  aud  tip  of  lower  interiorly  as  well  as  tho 
daws  liver-brown ;  lower  mandible  elsewhoro  pale  saffron-yellow,  as 
well  as  the  cutting  edge  of  upper  mandiblo.  Foot  and  insides  of  tho 
bill  deep  straw-yellow. 

Figure  robust  aud  rather  Bhort.  Bill  long  and  moderately  strong  ; 
upper  mandible  broad  and  slightly  depressed  towards  the  baso,  narrow 
and  distinctly  notched  near  the  tip ;  culmen  between  nostrils  elevated 
and  rounded,  towards  the  point  of  tho  bill  strongly  curved ;  nasal 
fossa)  large  and  membranous,  tho  nostrils  narrow  longitudinal  slits 
near  to  the  edges  of  the  mandible  ;  wings  short  and  rounded,  and 
when  folded  they  reach  over  tho  first  half  of  tho  tail ;  the  first  quill- 
feather  rudimentary,  the  third  rather  the  longest;  tho  second  and 
fourth  of  equal  length,  and  scarcely  shorter  than  tho  third  ;  the  fifth 
a  little  shorter  than  the  fourth,  and  the  remaining  primaries  diminish 
in  length  successively.  Tail  short  and  slightly  forked.  Legs  long, 
tarsi  robust,  anteriorly  indistinctly  seutollated,  posteriorly  entire ; 
toes  strong,  the  inner  and  outer  toes  of  the  same  length  ;  claws  strong, 
much  curved  aud  pointed.  Length  from  point  of  bill  to  tip  of  tail 
8  inches  6  lines. 

The  female  differing  but  little  in  oolour,  if  at  all,  from  the  male. 
(Smith.) 


Tardus  strepilans,  male.  Smith. 


Dr.  Smith  states  that  immediately  upon  reaching  Kurichane  this 
thrush  began  to  appear  in  the  thickets,  and  he  continued  to  acquire 
occasionally  a  specimen  even  in  the  vicinity  of  the  tropic.  It  seeks, 
he  says,  its  food  upon  the  ground,  and,  when  so  occupied,  its  resort 
is  readily  discovered  by  the  natives  from  the  noise  it  makes  in 
scratching  the  ground,  or  in  displacing  rubbish  and  decayed  leaves 
which  conceal  the  insects  it  is  seeking.  The  name  by  which  it  is 
kuown  in  the  country  it  inhabits  is,  he  informs  us,  characteristic  of 
the  vigour  with  which  it  employs  its  feet,  aud  the  nearest  translation 
he  can  give  is  '  Ground-Scraper.' 

Dr.  Smith  further  remarks  that  the  form  of  its  bill,  particularly 
towards  the  base,  the  length  of  its  legs,  and  the  shortness  of  its  tail, 
are  all  characters  which  remove  it  from  the  more  typical  species  of 
the  genus  Turdus;  but  yet  there  is  in  its  structure  and  habits  what 
necessarily  constitutes  it  a  true  thrush.  ('  Illustrations  of  the  Zoology 
of  South  Africa.') 

T.  mustdinus  (Gm.)  is  an  American  Thrush.  It  appears  to  be  the 
Tardus  melodus  of  Wilson  and  Tawny  Thrush  of  Pennant,  and  is 
generally  known  as  the  Wood-Thrush.  It  is  of  a  bright  cinnamon-brown 
above,  brightening  iuto  rufous  on  the  head,  aud  inclining  to  olive  on 
the  rump  and  tail;  beneath  whitish,  thickly  marked  with  pencil- 
shaped  dusky  spots ;  vent  pure  white;  orbits  of  the  eye  white;  bill 
dusky-brown,  slightly  notched,  lower  mandible  flesh-coloured  towards 
the  base ;  legs  and  claws  very  pale  flesh-colour ;  iris  dark  chocolate. 
Length  8  inches ;  alar  extent  13  inches.  (Nuttall). 

Nuttall  states  that  this  solitary  anil  retiring  songster  inhabits, 
du  ring  summer,  the  whole  contineut  from  Hudson's  Bay  to  Florida, 
and,  according  to  his  friend  Mr.  Ware,  breeds  as  far  south  as  the 
vicinity  of  Natchez,  in  the  State  of  Mississippi.  He  remarks  that  it 
is  not  satisfactorily  ascertained  whether  the  species  quits  the  boundaries 


of  tho  United  State.)  in  winter,  bocauso  tho  bird  in  then  silent,,  arid 
always  difficult  of  access.  Ho  thinks  it  probable  that  this  ThriiMh  may 
winter  in  tho  Southern  States,  as  a  young  bird,  gleaning  insects  and 
berries,  had  been  caught  in  a  garden  in  lioiiton  on  the'2'ithol'  October. 

lint,  wherever  tho  Wood-Thrush  may  winter,  it  arrives  in  the 
Middlo  States  from  tho  1st  to  tho  15th  of  April.  Nuttall  thin 
describes  its  song  and  habits  : — • 

"At  the  dawn  of  morning  ho  announces  his  presence  in  tho  woods, 
and  from  tho  top  of  somo  tall  tree  ri.-iing  through  the  dark  and  shady 
forest  ho  pours  out  his  fow  clear  and  harmonious  notes  in  a  pleasing 
reverie,  as  if  Inspired  by  the  enthusiasm  of  renovated  nature.  Th'j 
prelude  to  this  song  resembles  almost  the  double  tonguing  of  the 
fluto,  blended  with  a  tinkling,  shrill,  and  solemn  warble,  which 
re-echoes  from  his  solitary  retreat,  like  the  dirgo  of  some  sad  recluni 
who  shuns  tho  busy  haunts  of  life.  The  whole  air  consists  usually  of 
four  parts  or  bars,  which  succeed,  in  deliberate  time,  and  finally 
blend  together  in  impressive  and  soothing  harmony,  becoming  more 
mellow  and  sweet  at  every  repetition.  Rival  performers  seern  to 
challenge  each  other  from  various  parts  of  tho  wood,  vying  for  the 
favour  of  their  mates,  with  sympathetic  responses  and  Hofter  tones ; 
and,  some  wageing  a  jealous  strife,  terminate  the  warm  dispute  by  an 
appeal  to  combat  and  violence.  Like  the  Uobiu  and  the  Thrasher,  in 
dark  and  gloomy  weather,  when  other  birds  are  sheltered  and  silent, 
the  clear  notes  of  the  Wood-Thrush  are  heard  through  the  dropping 
woods,  from  dawn  to  dusk,  so  that,  the  sadder  the  day,  the  sweeter 
and  Store  constant  is  his  song.  His  clear  and  interrupted  whistle  is 
likewise  often  nearly  the  only  voice  of  melody  heard  by  the  traveller, 
to  mid-day,  in  the  heat  of  summer,  as  he  traverses  the  silent,  dark, 
and  wooded  wilderness,  remote  from  the  haunts  of  men.  It  is  nearly 
impossible  by  words  to  convey  any  idea  of  the  peculiar  warble  of  this 
vocal  hermit,  but  amongst  his  phrases  the  sound  of  '  'airOee,'  pecu- 
liarly liquid,  and  followed  by  a  trill,  repeated  in  two  interrupted  bars, 
is  readily  recognisable.  At  times  their  notes  bear  a  considerable 
resemblance  to  those  of  Wilson's  Thrush,  such  as  "eh  rhehu  'vrehu,' 
then  varied  to  "eh  villia  villia,  'eh  villia  vrehu,'  then,  "eh  villa  villu,' 
high  aud  shrill. 

"  The  wood-thrush  is  always  of  a  shy  and  retiring  disposition, 
appearing  alone,  or  only  in  single  pairs,  and,  while  he  willingly 
charms  us  with  his  song,  he  is  content  and  even  solicitous  to  remain 
concealed.  His  favourite  haunts  are  low  shady  glens  by  watercourses, 
often  rendered  dark  with  alder-bushes,  mantled  with  the  trailing 
grape-vine.  In  quest  of  his  insect  prey  he  delights  to  follow  the 
meanders  of  the  rivulet,  through  whose  leafy  sha  les  the  sunbeams 
steal  only  in  a  few  uninterrupted  rays  over  the  sparkling  surface  of 
the  running  brook.  So  partial  is  this  bird  to  solitude,  that  I  have 
known  one  to  sing  almost  uniformly  in  the  same  place,  though  nearly 
half  a  mile  from  his  mate  and  nest.  At  times,  indeed,  he  would 
venture  a  few  faltering  low  notes  in  an  oak  near  his  consort,  but  his 
mellowest  morning  and  evening  warble  was  always  delivered  from  a 
tall  hickory,  overtopping  a  grove  of  hemlock  firs,  in  which  the  dimness 
of  twilight  pre  railed  at  noon.  The  Wood-Thrush,  like  the  nightingale, 
therefore,  feels  inspired  in  darkness,  but,  instead  of  waiting  for  the 
setting  sun,  he  chooses  a  retreat  where  the  beams  of  day  can  seldom 
enter.  These  shady  retreats  have  also  an  additional  attraction  to  our 
thrush ;  it  is  here  that  the  most  interesting  scene  of  his  instinctive 
labour  begins  and  ends,  here  he  first  saw  the  light,  aud  breathed  into 
existence,  and  here  he  now  bestows  his  nest  in  a  sapling  oak,  or  in  the 
next  thick  laurel  or  blooming  alder,  whose  berries  afford  him  an 
ample  repast  in  the  coming  autumn.  Outwardly  it  presents  a  warm 
bed  of  withered  beach  or  oak  leaves,  above  these  a  layer  of  coarse 
old  grass  and  leaf-stalks  is  laid,  tempered  with  a  mixture  of  mud  and 
decayed  wood  smoothly  plastered,  so  as  to  form  a  crust  like  the  nest 
of  the  robin.  The  whole  is  then  surmounted  by  a  thin  lining  of  the 
black  fibrous  radicles  of  the  fern." 


Wood-Thrush  {Turdus  mustelinus). 

The  same  author  states  that  the  eggs,  which  are  four  or  five  in 
number,  are  scarcely  distinguishable  from  those  of  the  robm,  and  of 
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an  uniform  bright  greenish-blue,  destitute  of  spots.  Beetles,  cater- 
pillars, and  other  insects,  and  in  autumu  berries,  constitute  the  prin- 
cipal food  of  the  species.  Nuttall  further  states  that  the  young 
remain  for  weeks  around  gardens  in  quest  of  berries,  and  that  they 
are  particularly  fond  of  those  of  the  various  species  of  cornel  and 
Viburnum.  At  this  season,  he  says,  they  occasionally  leave  their 
favourite  glens,  and  in  their  devious  wanderings,  previous  to  their 
departure,  sometimes  venture  to  visit  the  rural  suburbs  of  the  city. 
The  young,  it  appears,  are  easily  reared,  and,  like  our  Throstle,  sing 
nearly  as  well  in  the  cage  as  in  their  native  wilds.  ('  Manual  of  the 
Ornithology  of  the  United  States  and  of  Canada.') 

MERU'LIUS,  a  geuus  of  Fungi,  deriving  its  name  from  Morula,  a 
Blackbird,  some  of  the  species  being  black.  The  character  of  the 
genus  is  to  have  a  veiny  or  sinuous  plaited  hymenium,  with  the  folds 
confluent  with  the  pileus,  and  forming  angular  unequal  perforations. 
Its  only  interest  is  derived  from  one  of  the  species  being  a  common 
cause  of  dry-rot.  This  plant,  the  M.  lachrymans  of  Fries,  and  the 
Boletus  lachrymans  of  Sowerby's  'Fungi,'  t.  113,  is  very  common  on 
rotten  wood  in  vaults  and  cellars,  among  the  timbers  in  ships,  and  iu 
similar  damp  situations  where  there  is  not  a  free  circulation  of  air.  In 
general  it  is  found  without  fructification,  its  thallus,  or  spawn,  being 
the  only  part  developed,  and  resembling  a  white,  dry,  cottony  matter, 
consolidated  into  a  substance  like  leather.  The  fructification  is  com- 
posed of  fine  yellow  orange  or  reddish-brown  plicae,  so  arranged  as 
to  have  the  appearance  of  perforations,  and  occasionally  producing 
"  pendent  processes  like  inverted  cones :"  it  usually  forms  a  circle 
varying  from  1  to  8  inches  in  diameter,  and  when  perfect  the  cavities 
contain  drops  of  clear  water,  which  have  given  rise  to  the  specific 
name.  The  means  of  preventing  the  attacks  of  this  and  other  Fungi 
upon  timber  is  a  free  circulation  of  dry  air,  or  the  impregnation  of 
wood  with  corrosive  sublimate,  chloride  of.  zinc,  or  creasote.  [Diiy-Rot.J 

MERYCOIDODON,  synonymous  with  Orcodon.    [Oueodon,  Sup.] 

MERYCOTHE'RIUM,  the  name  applied  by  M.  Bojauus  to  a  genus 
of  Fossil  Mammalia,  founded  on  three  fossil  teeth,  according  to  the 
authority  of  the  person  who  sold  them  to  him.  Bojanus  records  one 
species  under  the  name  of  M.  Sibiricum. 

Cuvier  ('  Oss.  Foss.')  remarks  that  if  these  teeth  are  really  fossil,  and 
from  Siberia,  this  would  be  the  first  authentic  example  of  such  remains 
belonging  to  the  genus  Camelus.  He  observes  that  their  size,  their 
form  (which  is  longer  than  it  is  wide),  and  the  absence  of  an  'arete,' 
or  small  cone,  between  the  columns,  leave  no  doubt  as  to  their  generic 
character.  Those  of  the  Giraffe  are  more  square,  and  with  a  small 
point,  as  in  the  stags;  while  those  of  the  Ox  have  a  cylindrical  'arete,' 
or  ridge.  Cuvier  further  states  that  Bojanus,  who  has  very  well 
remarked  this  general  resemblance,  has  also  noticed  some  differences 
which  have  appeared  to  him  sufficient  to  justify  a  new  name  for  the 
animal ;  but  the  French  zoologist  observes  that  Bojanus  proposes  this 
distinction  with  doubt,  and  declares  his  readiness  to  renounce  it,  if  it 
should  be  established  that  these  teeth  belonged  to  a  camel,  a  gigantic 
sheep,  or  an  antelope  (the  only  genera  in  fact  which  want  ridges 
between  the  columns). 

Cuvier  thinks  that  the  differences  of  which  Bojanus  speaks  are 
owing  to  the  skulls  of  the  Camels  examined  by  the  latter,  as  points  of 
comparison,  being  the  heads  of  individuals  much  older  than  that  to 
which  the  teeth  iu  question  belonged.  A  Dromedary  only  a  little 
older,  and  whose  teeth  were  nearly  in  the  same  state  of  detrition, 
appeared  to  Cuvier  to  present  no  difference,  save  that  of  individuality. 
He  remarks  that  they  are,  as  Bojanus  truly  pointed  out,  the  penul- 
timate and  antepenultimate  molars  of  the  left  side  of  the  upper  jaw, 
and  that  it  remains  to  show  in  what  beds  they  were  found,  and  to 
search  for  other  bones  of  the  animal,  in  order  to  see  whether  they  will 
furnish  any  specific  character.  Cuvier  concludes  by  stating  that 
M.  Marcel  de  Serres,  professor  of  mineralogy  at  Moutpellier.  had  just 
communicated  to  him  a  drawing  of  a  fossil  femur  from  the  environs 
of  that  city,  which  resembled  much,  in  the  parts  of  it  which  were 
preserved,  that  of  a  Camel.  [Camelus.] 

Notwithstanding  Cuvier's  opinion,  which  is  worthy  of  all  respect, 
there  are  those  who  still  think  that  Mcrycothcrium  is  a  distinct  genus. 
See  Bojau.,  'Nov.  Act.  Acad.  Leop.  Nat.  Cur.,'  xii.  tab.  21,  f.  1-8. 

MESEMBRYA'CEiE,  Ficoids,  a  natural  order  of  Polypetalous 
Exogens,  consisting  of  herbaceous  and  shrubby  Plants  inhabiting 
various  parts  of  the  world,  in  very  dry  temperate  climates,  but 
especially  the  Cape  of  Good  Hope,  where  the  species  are  extremely 
numerous.  They  are  succulent  plants,  with  an  inferior  many-celled 
polyspermous  ovary,  numerous  narrow  petals,  indefinite  stamens,  and 
a  fruit  splitting  into  regular  stellate  valves.  Some  of  the  plants  are 
esculent,  others  furnish  alkaline  matter,  while  a  few  are  diuretic. 
Only  four  genera  seem  admissible  into  the  order;  the  others  referred 
to  it  under  the  name  of  Ficoidece  chiefly  belonging  to  Teiragoniacece  ; 
but  Mesembryanthemum,  one  of  the  admitted  genera,  alone  comprehends 
more  than  300  species.  [Mesembhyanthesium.] 

MESEMBRYANTHEMUM,  a  geuus  of  Plants  belonging  to  the 
natural  order  Mesembryaccw,  or  Ficoidece.  It  has  a  calyx  of  5  sepals, 
rarely  of  2  or  8,  the  sepals  united  to  themselves  and  to  the  ovarium ; 
lobes  unequal,  usually  leaf-formed;  petals  innumerable,  in  one,  but 
more  often  in  many  series,  united  among  themselves  at  the  base; 
stamens,  indefinite,  disposed  in  many  series,  inserted  with  the  petals 
at  the  top  of  the  calyx;  ovarium  adnate  to  the  calyx,  rmny-eelled 
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inside ;  stigmas  4-20,  but  usually  5 ;  capsule  many-celled,  opening 
stellately  at  the  apex,  adnate  to  the  permanent  calyx ;  seeds  numer- 
ous; embryo  curved,  at  the  side  of  a  mealy  albumen;  cotyledon 
thick,  very  blunt.  The  species  are  sub-shrubs,  rarely  herbs,  almost 
all  natives  of  the  Cape  of  Good  Hope.  The  leaves  are  usually  opposite, 
thick,  fleshy,  flat,  terete,  or  trigonal.  Flowers  terminating  the 
branches  white,  yellow,  or  purple,  the  greater  part  of  which  open  in 
the  heat  of  the  sun,  very  few  of  them  opening  in  the  evening.  The 
species  are  all  known  by  the  name  of  Fig-Marigolds. 


llcsembryanthemum  albidum. 
1,  a  ripe  fruit ;  2,  a  vertical  section  of  a  flower. 


M.  nodijlorum  has  an  erectish  stem  ;  leaves  opposite  and  alternate, 
nearly  terete,  obtuse,  ciliated  at  the  base  ;  flowers  axillary,  nearly 
sessile ;  lobes  of  the  calyx  very  unequal,  exceeding  the  petals,  which, 
are  small.  It  is  a  native  of  Egypt,  Barbary,  Corsica,  and  Naples,  in 
sandy  places  by  the  sea-side.  It  is  us#d  iu  Egypt  for  obtaining  barilla 
from  its  burnt  ashes,  and  also  in  the  manufacture  of  morocco  leather. 
This  and  other  species  afford  a  grateful  food  to  the  cattle  in  the  arid 
desert  districts  where  they  are  found. 

M.  crystallinum,  Ice-Plant,  is  diffusely  procumbent,  herbaceous ; 
covered  with  large  glittering  papulae  on  every  part,  which  makes  the 
plant  appear  as  if  covered  with  ice  ;  leaves  ovate,  alternate ;  stem  clasp- 
ing, undulated ;  flowers  axillary,  almost  sessile.  It  is  a  native  of  the 
Cape  of  Good  Hope,  Canary  Islands,  and  of  Greece  about  Athens,  in 
the  sand  by  the  sea-side.  There  are  two  varieties  of  this  plant,  one 
a  biennial,  which  is  said  to  be  the  true  M.  crystallinum,  and  the  other 
an  annual,  which  is  the  Common  Ice-Plant  of  the  gardens,  called  by 
some  botanists  M.  glaciale.  The  whole  plant  is  covered  with  glitter- 
ing white  papuhe  that  shine  in  the  sun,  whence  it  is  called  Ice-Plant ; 
others  name  it  the  Diamond-Plant.  Large  quantities  of  the  burnt 
ashes  of  this  plant  are  imported  by  the  Spaniards  for  use  in  their 
glass-works,  under  the  name  of  Barilla  Moradera.  M.  emarcidum, 
according  to  Burnett,  is  fermented  by  the  Hottentots,  when  it  becomes 
narcotic,  and  is  chewed  by  those  people  like  tobacco.  M.  albidum  is 
a  sweet-scented  species  from  the  Cape. 

Don,  Dichlamydeous  Plants  ;  Lindley,  Vegetable  Kingdom.) 

MESENTERIPGRA.  [Polyzoa.] 

MESENTERY  is  that  portion  of  the  Peritoneum  by  which  the  intes- 
tines are  attached  to  the  posterior  wrall  of  the  abdomen.  It  consists 
of  a  double  layer  of  fine  cellular  and  adipose  tissue,  which  is  attached 
to  the  abdominal  wall  by  a  comparatively  narrow  origin,  and  becom- 
ing gradually  wider,  spreads  out  like  a  fan,  to  be  attached  to  the 
whole  length  of  the  canal  of  the  small  intestines.  Between  its  layers 
the  arteries  pass  to  the  intestines,  and  the  veins  and  lacteals  return 
from  them. 

The  other  abdominal  organs  are  attached  to  the  walls  of  that  cavity 
and  to  each  other  by  layers  of  membrane  similar  to  the  Mesentery. 
Those  which  belong  to  the  cofon  are  called  the  meso-colon ;  those  of 
the  rectum  the  meso-rectum,  &c. ;  while  those  which  connect  the 
stomach  with  the  spleen  and  liver  are  named  respectively  the  gastro- 
splenic  and  the  gastro-hepatic,  or  lesser  omentum.  [Peritoneum.] 

MESITINE  SPAR,  Briinnerite,  a  native  Carbonate  of  Iron  and 
Manganese.    It  occurs  in  yellowish  rhombohedrons.    Its  hardness  is 
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4-0,  and  its  specific  gravity  3'3  to  3-G.  It  includes  much  that  is  called 
Rhomb-Spar,  or  Brown  Spar,  which  becomes  rusty  on  exposure  to  tliu 
atmosphere.  (Dana.) 

MESODESMA,  M.  Deshayes's  name  for  a  genus  of  Mollusca  (Brycina, 
Lam.)    [CoNCiiACiiA ;  Vknuiuivt;.] 

MKSOLE.  [Natholite.] 

MESOLITK,  a  zeolitic  mineral  allied  to  Mesole, 
MESOMPIIYX,  Itafmcsquo,  a  genus  of  Tulmoniferous  Mollusca 
separated  from  Helix. 
MESOPHLU5UM.  [Baiik.] 
MESOTYPE.  [Nathoute.] 

ME'SPILUS,  a  genus  of  Plants  belonging  to  tho  natural  order 
Rosacea,  and  to  the  sub-order  Pomc<e.  It  has  tho  calyx  5-cleft,  the 
segments  foliaccous  ;  tho  petal.3  nearly  orbicular;  tho  disc  large,  full 
of  honey  ;  the  styles  2-5,  glabrous ;  tho  pome  turbinate,  open,  5-celled ; 
the  ondocarp  bony.  Tho  species  are  trees,  nativos  of  Europe,  and  in 
a  wild  state  are  furnished  with  spines,  which  all  disappear  on  culti- 
vation.   The  flowers  are  largo,  nearly  sessile,  and  white. 

M.  Germanica,  tho  Common  Medlar,  has  lanceolate  undivided  leaves, 
downy  beneath,  and  solitary  flowers.  This  plant  is  a  native  of 
Europe  and  Siberia.  It  is  found  in  Great  Britain  iu  hedges  and 
thickets,  in  Surrey,  Sussex,  and  Cheshire.  It  is  cultivated  on  account 
of  its  fruit,  which  is  eateu  in  a  stato  of  decay.  Its  tasto  and  flavour 
are  peculiar,  and  greatly  esteemed  by  some  persons.  De  Oaudolle 
describes  threo  wild  varieties  of  this  species  of  Medlar.  The  following 
we  the  garden  or  cultivated  varieties  : — 

1.  Blake's  Large  Medlar. 

2.  Tho  Dutch,  Common,  Large  Dutch,  Broad-Leaved  Dutch,  or 
Large  German  Medlar.  It  bears  the  largest  fruit  of  any  of  the 
cultivated  medlars. 

3.  Stoneless,  or  French  Medlar,  has  small  obovate  fruit,  not  much 
esteemed. 

4.  Nottingham,  Common,  Small-Fruited,  or  Narrow-Leaved  Dutch 
Medlar.  It  has  an  obovate  middle-sized  fruit,  and  is  the  best  of  all 
the  medlars. 

M.  Smithii,  Smith's  Medlar,  has  oblong  elliptic  serrated  leaves, 
pubescent  on  the  nerves  beneath,  the  flowers  usually  solitary.  The 
native  country  of  this  plant  is  unknown,  but  it  seems  to  have  the 
characters  of  a  true  species.  It  has  white  flowers,  which  are  one-half 
Bmaller  than  those  of  the  common  Medlar.  The  stipules  of  the  sterile 
branches  are  large  and  foliaceous. 

The  Medlar  may  be  propagated  by  seeds  or  by  layers,  or  by  grafting 
upon  seedling  stocks  of  their  own  species  or  any  kind  of  Pomacece. 
Forsyth  remarks  that  the  kinds  of  Mespilus  do  better  by  grafting  on 
their  own  stocks.  The  soil  best  adapted  to  the  growth  of  the  Medlar 
is  a  loamy  rich  earth,  rather  moist  than  dry,  but  not  on  a  moist 
bottom.  It  may  be  grown  either  as  a  standard  or  an  espalier.  The 
general  horticultural  treatment  should  be  similar  to  that  of  the 
apple-tree.  For  a  further  account  of  thopomaceous  genera  of  Rosacece, 
see  Rosackje. 

(Don,  Dichlamydeous  Plants;  Babington,  Manual  of  British  Botany  ; 
Loudon,  Arboretum  et  Fruticelum  Brit.) 

METALS  are  elementary  bodies  constituting  the  great  bulk  of 
mineral  substances  on  the  surface  of  the  earth.  They  are  seldom 
found  as  minerals  in  their  pure  form,  but  united  with  various  other 
elements.  Different  opinions  are  entertained  as  to  their  number, 
which  arises  from  the  circumstance  that  a  few  substances  are  regarded 
as  metallic  in  their  nature  by  some  chemists,  while  by  others  their 
claim  to  this  title  is  either  doubted  or  denied.  Thus  by  Berzelius  a 
substance  which  he  discovered  and  called  '  selenium  '  is  regarded  as 
a  metal,  but  it  is  not  so  ranked  by  other  chemists ;  again,  the  base  of 
silica  is  by  some  classed  as  a  metal,  under  the  term  '  silicum  ;'  whereas 
many  consider  it  as  more  nearly  allied  in  nature  to  boron,  and  call 
it  'silicon.' 

Independently  of  these,  the  metals,  including  those  which  have 
been  longest  known,  as  well  as  some  whose  claims  are  even  yet  some- 
what doubtful,  amount  to  43 ;  they  are  as  follows  : — 


Potassium 
Sodium 
Lithium 
Barium 
Strontium 
Calcium 
Magnesium 
Lanthanium 
Didymium 
Cerium 
Yttrium 
Erbium 
Terbium 
Glucinum 
Aluminum 
Thorinu  m 
Zirconium 
The  two  last  are  doubtful. 


Titanium 

Tantalium 

Niobium 

Pelopium 

Tungsten 

Molybdenum 

Vanadium 

Chromium 

Uranium 

Manganese 

Arsenic 

Antimony 

Tellurium 

Bismuth 

Zinc 

Cadmium 


Lead 

Iron 

Cobalt 

Nickel 

Copper 

Mercury 

Silver 

Gold 

Platinum 

Palladium 

Rhodium 

Iridium 

Ruthenium 

Osmium 

Ilmenium  (?) 

Norium  (?) 


of  the  air,  and  tho  colour  of  most  of  them  is  grayish-white.  Silver  is 
of  a  pure  white  ;  tin,  cadmium,  platinum,  palladium,  mercury,  and 
iridium,  are  white,  with  a  slight  shade  of  gray;  antimony  b  white, 
with  a  slight  bluish  tint;  cobalt,  nickel, iron,  manganese,  and  rhodium, 
are  more  gray;  lead  and  zinc  are  of  a  bluinh  gray  ;  ehromium, 
molybdon,  nnd  tungsten,  are  of  a  pure  gray  colour;  uranium  is  brown; 
gold,  yellow;  copper  ami  tellurium,  yellowish-rod  ;  Ac. 

Tho  lustre  of  metal  i  is  great  and  peculiar,  and  is  well  known  by 
the  name  of  tho  '  metallic  lustre ;'  they  differ  however  very  consider- 
ably in  tho  degree  in  whieh  they  possess  this  property.  Professor 
Leslie  arranges  them  as  follows,  the  first  posxcHsing  the  greatest 
luetic  :  —  Platinum,  silver,  mercury,  gold,  copper,  tin,  and  bad  When 
reduced  to  a  state  of  miuuto  division,  as  by  filing,  or  by  .-my  other 
means,  the  metallic  lustre  is  lost,  but  tho  colour  remains.  The  metals 
are  generally  reckoned  perfectly  opaque,  even  when  reduced  to  thin 
leaves ;  but  it  is  found  that  gold-leaf,  which  is  l-200,000th  part 
of  an  inch  thick,  suffers  light  to  pass  through  it,  and  it  has  a  green 
colour;  it  is  therefore  extremely  probable  that  all  metals,  if  they 
could  bo  rendered  equally  thin,  would  also  be  translucent.  There 
aro  some  metals,  such  as  lead,  tin,  copper,  and  iron,  which,  when 
rubbed,  emit  a  peculiar  and  disagreeable  smell.  There  are  others 
which  yield  a  peculiar  odour  when  heated  and  vaporised  ;  this  is 
especially  the  case  with  arsenic,  and  it  occurs  also  with  antimony ; 
tho  greater  number  of  the  metals  are  however  inodorous ;  a  few  of 
them  possess  taste,  but  it  is  in  all  cases  disagreeable. 

Formerly  great  density  and  a  specific  gravity  superior  to  that  of 
other  bodies  were  considered  as  among  the  principal  characteristics  of 
metals.  But  the  brilliant  discoveries  of  Sir  II.  Davy  have  proved  that 
substances  which  are  even  lighter  than  water — potassium  and  sodium 
for  example — possess  every  property  whieh  belongs  to  metals.  The 
density  of  all  the  metals  has  not  been  ascertained.  Beginning  with 
tho  lightest,  their  specific  gravities  are  as  follows  : — 


The  following  are  the  general  properties  of  the  metals.  With  the 
•ingle  exception  of  mercury,  they  are  all  solid  at  the  usual  temperature 


Potassium 

.  0865 

Cadmium  . 

.  8694 

Sodium 

.    .  0-972 

Copper  . 

.   .  8-958 

Titanium 

.  5-300 

Uranium 

.     9  000 

Columbium 

.    .  5-610 

Bismuth  . 

.    .  9-830 

Arsenic  .  . 

.  5-884 

Silver  . 

.  10474 

Chromium .  , 

.    .  5-900 

Rhodium 

.    .  10-649 

Tellurium 

.  6115 

Lead  . 

.  11-445 

Antimony  . 

.    .  6-702 

Palladium 

.    .  11-860 

Manganese 

.  7-050 

Mercury 

.  13-563 

Zinc  . 

.   .  7-191 

Tungsten 

.    .  17-600 

Iron       .  . 

.  7-770 

Iridium 

.  18-680 

Cobalt 

.   .  7-834 

Gold 

.    .  19-361 

Nickel 

.  8-279 

Platinum  . 

.  21-530 

The  following 

metals  are  ductile 

or  malleable,  arranged  alpha- 

betieally  :  — 

Cadmium 
Copper 
Gold 

Iridium  (?) 

Iron 

Lead 


Mercury- 
Nickel 
Osmium  (?) 
Palladium 
Platinum 


Potassium 

Silver 

Sodium 

Tin 

Zinc 


Tellurium 
Titanium 
Tungsten 
Uranium 


The  following  metals  are  so  brittle  that  the  greater  number  of  them 
may  be  reduced  to  powder  : — 

Antimony  Cobalt 
Arsenic  Columbium 
Bismuth  Manganese 
Cerium  Molybdenum 
Chromium  Rhodium 

The  degrees  of  ductility  and  malleability  of  those  metals  which 
possess  those  properties  are  very  different ;  and  some  metals  are  so 
totally  devoid  of  them  that  they  may  be  broken  by  the  hammer,  and 
even  reduced  to  powder.  Ductility  is  that  property  by  which  metals 
are  susceptible  of  being  drawn  into  wire,  and  malleability  is  that  by 
which  their  form  is  changed,  so  that  they  are  beaten  into  thin  leaves 
under  the  hammer  or  extended  by  pressure.  The  annexed  tables  show 
that  the  metals  mentioned  in  them  do  not  follow  iu  the  same  order  as 
to  those  properties. 


Order  of  Ductility. 

Gold 

Silver 

Platiuaum 

Iron 

Copper 

Ziuc 

Tin 

Lea''i 


Order  of  Malleability. 
Gold 
Silver 
Copper 
Tin 

Platinum 
Lead 
Zinc 
Iron 


The  ductility  and  malleability  of  metals  are  iu  general  considerably 
increased  by  heat,  but  only  to  a  certain  extent.  There  are  some  metals 
whieh  are  malleable  only  between  two  very  near  degrees  of  tempera- 
ture ;  such,  for  example,  is  the  case  with  zinc. 

The  degree  of  tenacity  of  metals  is  iudicated  by  the  powers  of  their 
wires  iu  supporting  a  given  weight.  The  following  weights  are  capable 
of  being  sustained  by  wires  of  the  anuexed  ruetals  fibout  O'SlO  of  a 
line  in  diameter  ; — 
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METALS. 


METALS. 


SO) 


lbs.  avoirdupois. 

Iron   549  259 

Copper   302278 

Platinum   274-320 

Silver  187137 

Gold       .  ....  150-753 

Zinc  109540 

Tin  .    34-630 

Lead  27'621 

There  are  only  few  metals  which  are  very  hard  when  they  are  pure. 
The  following  table  exhibits  some  of  them  arranged  according  to  the 
degree  in  which  they  possess  this  property,  according  to  Professor 
Brande : — 

Titanium  Nickel  Zinc 

Rhodium  Platinum  Antimony 

Tungsten  Copper  Cobalt 

Palladium  Silver  Tin 

Manganese  Bismuth  Arsenic 

Iron  Gold  Lead 

M.  Dumas  however  arranges  the  metals  somewhat  differently :  his 
statement  is  as  follows  : — 

Manganese     .    Harder  than  tempered  steel. 

Chromium     .  1  N    Bcratched  b  ]as8. 
Rhodium       .  J  J  ° 

Nickel    .  .-) 
Cobalt       .  . 

Iron      .       .  !-  Scratched  by  glass. 
Antimony  . 
Zinc 

Palladium 
Platinum 
Copper 
Gold  . 
Silver 
Tellurium 
Bismuth 
Cadmium 
Tin 

Lead     .       .    Scratched  by  the  naiL 

Potassium  .It,., 

o  i    „  >  Soft  as  wax. 

bodium  .       .  J 

Mercury    .    .  Liquid. 

In  this  list  Titanium  is  omitted,  which  is  even  harder  than  Manganese 

The  elasticity  and  sonorousness  of  metals  are  generally  associated 
with  their  degrees  of  hardness.  There  are  not  however  any  metals 
which  are  by  themselves  either  very  elastic  or  sonorous ;  but  there  are 
alloys  which  possess  these  properties  in  a  high  degree,  as  for  example 
those  of  copper  and  tin. 

The  structure  of  metals  is  sometimes  lamellar,  sometimes  granular, 
and  frequently  crystalline ;  indeed,  some  of  them,  and  more  especially 
copper,  occur  crystallised  in  the  form  of  the  cube  and  its  varieties. 
Bismuth  is  a  metal  which  may  be  artificially  crystallised  in  cubes  with 
great  facility. 

The  metals  are  good  conductors  of  heat ;  they  differ  howerer 
greatly  in  the  celerity  with  which  it  pervades  them.  According  to 
M.  Despretz,  assuming  the  conducting  power  of  gold  as  a  standard, 
that  of  the  undermentioned  metals  is  as  follows  : — 

Gold  10-000 


capacity  for  heat,  or  at  least  that  this  capacity  bears  a  very  simple 
relation  to  the  weights  of  the  atoms. 

Immediately  that  heat  pervades  the  metals,  and  before  it  fuses  them, 
it  expands  thom  in  all  directions.  This  dilatation  is  different  in  each 
metal ;  it  varies  also  in  the  same  metal  with  every  degree  of  the 
thermometric  scale ;  but  from  the  freezing  to  the  boiling  point  of 
water  it  may  however  be  regarded  as  nearly  constant ;  between  these 
points  the  linear  dilatation  for  the  following  metals  is  such  as  stated 
by  the  authorities  named  : — 


Scratched  by  carbonate  of  lime. 


Silver 

Platinum 

Copper 

Iron  . 

Zinc 

Tin  . 

Lead 


9-730 
9-810 
8-932 
3-743 
3-638 
3-039 
1-796 


Messrs.  Petit  and  Dulong  have  determined  with  great  care  the 
calorific  capacity  of  a  great  number  of  metals  for  1°  of  the  centigrade 
thermometer,  that  of  water  being  taken  as  unity.    Their  results  are — 


Bismuth 

Lead 

Gold  . 

Platinum 

Mercury 

Tin 

Silver 

Zinc 

Tellurium 
Copper  . 
Iron  . 
Nickel  . 
Cobalt 


0-02S8 
0-0293 
0-0298 
0-0314 
0-0330 
0-0515 
0-0557 
0-0927 
0  0912 
00949 
0-1000 
0-1038 
0-1498 


Laplace  and 

Dalton  and 

Lavoisier. 

Davy. 

Zinc  .... 

0-00296 

Lead  .... 

'.  0-00285 

Tin  . 

.  0-00217 

0-00278 

Silver  .... 

.  0-00191 

0-00238 

Copper 

.  0-00172 

0  00170 

Gold     .       .       .  . 

.  0-00147 

000191 

Steel  (tempered) 

0-00112 

Steel  (not  tempered.) 

.  0-00108 

Platinum  . 

.  0-000S6 

0-00087 

Mercury 

000835 

The  fusing  point  of  metals  varies  extremely,  as  will  appear  from  the 
following  table  from  Turner  : — 


Fusible 
below  a 
red  heat 


Mercury  .  .  .  . 
Potassium 

Sodium      .       .       .  . 

Tin  

Bismuth  .  .  .  . 
,  Lead  .  .  .  . 
/  Tellurium,  rather  less  fu- 
l  sible  than  leael  .  . 
Arsenic,  undetermined 

Zinc  

Antimony,  a  lit'.lc  be-low 

red  heat 
Cadmium,  about       .  . 
'  Silver     .       .       .  . 
Copper       .       .       .  . 
Gold  . 

Cobalt,  rather  less  fusible 

than  iron 
Iron,  cast 


Messrs.  Petit  and  Dulong  deduce  from  their  experiments  the 
important  conclusions  that  the  atoms  of  all  substances  have  the  same 


Infusible 
below  a 
rod  heat. 


Fahr. 

-39° 

136° 
190° 
442° 
497° 
612° 


442° 
1S73° 
1 996° 
2016° 


Iron,  malleable 
MaDganese 


Nickel,  nearly  the  same 

as  cobalt 
Palladium 

^Almost  in-  "\ 
fusible,  and 


2786° 
["Require  the 
.  J  highest  heat 
.  |  of  a  smith's 
L  forge. 


Authorities. 
/  Different 
1  Chemists. 
\  Gay  Lussac, 
J  and  Thenard. 


Crichton. 


Klapioth. 
Dauiell. 


Stromeyer. 
D.miell. 
Dauiell. 
Dauiell. 


Danicll. 


I 


Infusible  in 
the  heat  of 
a  smith's 
forge. 


Molybdenum  not  to  be 
Uranium   .  J  procurerl  in 
Tungsten  .  "]  buttons  by 
Chromium .     the  heat  of 

a  smith's     1  Fusible  by  the 
V  forge.  )  oxy-hy  d  rogen 

Titanium  .  )  blowpipe. 
Cerium 
Osmium 
Iridium 
Rhodium  . 
Platinum  . 
V  Columbium  j  ; 
Metals  also  differ  in  regard  to  volatility.  Some  metals  are  volati- 
lized at  moderate  degrees  of  heat;  among  these  are  mercury,  cadmium, 
arsenic,  tellurium,  zinc,  potassium,  and  sodium ;  but  there  are  other3 
which  may  be  exposed  to  the  most  intense  heat  of  a  wind-furnace 
without  being  at  all  vaporised. 

Becquerel  has  given  the  following  table  of  the  relative  conducting 
powers  of  the  metals  for  electricity,  the  wires  of  the  several  metala 
being  of  equal  diameter : — 

Copper  100-00 

Gold  93-60 

Silver  73-60 

Zinc  28-50 

Platinum   .......  1640 

Iron  15-80 

Tin  15-50 

Lead  8-30 

Mercury     .......  3'45 

Potassium     .......  1'33 

According  to  Pouillet,  each  of  the  following  metals  is  positive  with 
relation  to  that  which  follows  it:— zinc,  lead,  tin,  iron,  antimony, 
bismuth,  copper,  mercury,  silver,  gold,  tellurium,  nalladium,  platinum. 


hi  METALS. 


There  aro  two  metals  only  which  aro  capable  of  being  rondcred 
permanently  magnetic,  namely,  iron  and  nickel ;  tlio  former  of  theso 
only  is  met  with  possessing  thi*  property  in  nature  ;  It  if  an  oxide  of 
iron,  and  commonly  called  the  Loadstone.  Most  of  the  inef.ds  rum- 
Una  with  each  other,  and  form  compounds  differing  very  materially  in 
properties  from  their  constituent  metals.    [Alloy,  A.  &  Sox.  Drv.j 

All  metals  unite  with  oxygen,  but  with  dill'ere.nt  degrees  of  facility 
and  affinity ;  most  of  them  combine  with  more  than  one  proportion 
of  oxygen,  and  some  of  thorn  with  several  proportions.  The  nature 
of  the  compounds  formed  is  extremely  various;  thus  some  metals 
form  with  oxygen  comparatively  inert  compounds  or  mere  oxides, 
such  as  iron  and  zinc ;  others,  such  as  potassium  and  sodium,  when 
oxi  bseil  become  alkalis  while  arsi  mo  and  chromium  f::rm  acids  with 
this  element.  It  has  been  alroady  observed  that  some  metals  unite 
with  several  proportions  of  oxygen,  and  these  may  be  mere  oxides,  as 
in  the  case  of  iron  ;  or  oxides  and  acids,  as  occurs  with  manganese; 
but  there  is  no  case  of  any  metal  forming  a  mere  oxide  and  an  alkali 
with  different  proportions  of  oxygen,  or  an  acid  and  an  alkali  under 
the  same  circumstances. 

Chlorine  and  metals  combine  with  great  facility,  and  the  compounds 
are  extremely  important.  Every  metal  is  indeed  susceptible  of  this 
combination  ;  but  chlorine  possesses  the  remarkable  property  of  form- 
ins  in  general  volatile  compounds  with  the  metals.  Bromine,  sulphur, 
iodine,  and  phosphorus,  combine  with  most  of  the  metals. 

T lie  action  of  the  air,  of  water,  and  the  acids,  upon  the  metals,  is 
extremely  various,  and  depends  greatly  upon  their  respective  affinity 
for  oxygen.  Few  of  them  are  oxidised  in  dry  air,  but  many  of  them 
tarnish  and  some  oxidise  readily  in  it  when  moist,  of  which  iron  is  an 
example.  Some  metals,  as  potassium,  sodium,  and  manganese,  decom- 
pose water  even  at  common  temperatures,  combining  with  its  oxygen 
and  evolving  the  hydrogen  ;  others,  as  iron  and  zinc,  require  to  be 
strongly  heated,  or  the  presence  of  an  acid,  to  effect  this  decom- 
position. 

Most  of  the  metals  are  dissolved  by  acids,  but  platinum  and  cold 
are  exceptions,  these  and  some  others  requiring  chlorine,  and  that 
generally  in  the  nascent  state  called  aqua  regia.  Few  metals  however 
are  acted  upon  by  acids  without  the  presence  of  water,  and  in  some 
instances  the  water,  in  others  the  acid,  and  often  both,  suffer  decom- 
position ;  and  it  is  to  be  observed  that  no  metal  dissolves  in  acid  unless 
it  be  either  previously  oxidised  or  acquire  oxygen  from  the  mixture 
of  acid  or  water  in  which  the  solution  takes  place.  The  salts  formed 
are  in  many  cases  of  the  highest  importance  in  chemical  investigations, 
in  the  chemical  arts,  and  in  medicine. 

Metals  are  found  either  native  or  mineralised  by  combination  with 
other  substances.  The  common  ores  are  compounds  of  the  metals 
with  oxygen,  sulphur,  arsenic,  carbonic  acid,  or  silica.  For  example, 
the  oxides  and  carbonate  of  iron  are  the  common  workable  iron-ores  ; 
sulphuret  of  lead  (called  galena)  is  the  lead-ore  of  the  arts;  arsenical 
cobalt  is  the  principal  source  of  cobalt  and  arsenic.  Only  a  few  of 
the  metals  occur  native  in  the  rocks  :  of  these  gold,  platinum,  iridium, 
and  rhodium  are,  with  a  rare  exception,  found  only  native.  The 
bismuth  of  the  shops  is  obtained  from  native  bismuth.  Native  silver, 
na'ive  mercury,  and  native  copper  are  sometimes  abundant,  but  are 
far  from  being  the  main  sources  of  these  metals.  The  other  native 
metals  are  mineralogical  rarities.  Perhaps  we  should  except  from 
this  remark  native  iron,  which  constitutes  large  meteoric  masses,  though 
very  rarely,  if  ever,  seen  of  terrestrial  origin.  The  ores  of  the  metals 
are  often  much  disguised  by  mixtui-e  with  one  another  or  with  earthy 
materials.  Thus  a  large  part  of  the  iron-ore  worked  in  Great  Britain 
is  so  mixed  with  clay  or  silica  that  its  real  character  might  not  be 
suspected  without  some  experience  iu  ores. 

Occasionally  ores  contain  phosphate  of  iron,  or  some  arsenical  ores, 
or  certain  sulphurets,  scattered  through  them,  and  on  account  of  the 
difficulty  of  separating  the  phosphorus,  sulphur,  or  arsenic,  the  ore  is 
rendered  comparatively  useless.  By  this  intimate  mixture  of  species 
the  difficulties  of  reducing  ores  are  much  increased.  When  different  ores 
are  not  intimately  commingled  they  are  frequently  closely  dissemi- 
nated together  through  the  rock.  We  find  ores  of  lead  and  zinc  often 
thus  associated ;  also  of  cobalt  and  nickel ;  of  iron  and  manganese  ; 
the  ores  of  silver,  lead,  and  copper,  and  often  cobalt  and  antimony ; 
platinum,  iridium,  palladium,  and  rhodium. 

Mi  tals  and  their  ores  occur  in  the  rocks  in  different  ways  : — 

1.  In  beds  or  layers  between  layers  of  rock,  as  some  iron-ores. 

2.  Disseminated  through  rocks  in  grains,  nests,  or  crystals,  or 
extended  masses,  as  is  the  case  with  iron  pyrites,  cinnabar,  or  mer- 
cury-ore,  and  much  argillaceous  iron. 

3.  In  veins  intersecting  different  rocks,  as  ores  of  tin,  lead,  copper, 
and  nearly  all  metallic  ores. 

4.  Very  frequently  metallic  ores,  instead  of  occurring  in  true  veins, 
are  found  in  rocks  near  their  intersection  with  a  mass  or  dyke  of 
igneous  rock,  as  in  the  vicinity  of  a  porphyry  or  trap  dyke.  This  is 
the  case  witb  much  of  the  copper-ore  in  Connecticut  and  Michigan,  as 
well  as  with  much  silver-ore  and  mercury  in  South  America,  and  else- 
where ;  and  oft^n  the  igneous  rock  itself  contains  the  same  metals 
disseminated  through  it. 

The  rock  immediately  enveloping  the  ore  is  called  the  Gaugue.  A 
Vein  often  consists  for  the  most  part  of  the  rock  material  called  the 
gangue  ;  and  the  ore  either  intersects  the  gaugue  in  a  continued  band, 

NAT.  UIST.  DIY.  VOL.  III. 


MKTAMOIU'HOSr.S.  w,a 


or  more  commonly  is  partly  disseminated  through  it  in  some  placed, 
and  is  continuous  for  long  distances  in  others.  Often  a  good  vein 
gradually  loses  its  character,  the  metal  disappears,  and  the  ^angui;  is 
left;  but  by  following  on  for  some  distance  it  will  often  resume. it* 
former  character.  The  usual  gangue  in  metallic  veins  is  either  qnai  •/., 
calc  spar,  or  heavy  spar;  less  frequently  fluorspar.  Calc-spar  is  the 
gangue  of  the  Uossie  lead-ore  ;  heavy  spar  of  much  of  the  lead-ore  of 
the  Mississippi  Valley ;  fluor-spar,  in  some  places,  of  the  lead  of 
Derbyshire,  England.    (Dana,  '  Mineralogy.') 

The  metals  which  aro  found  pure,  as  well  as  the  various  compounds 
of  metals  which  occur  as  minerals,  will  be  found  described  in  this 
work  under  the  names  of  the  metals.  Tho  artificial  compounds  pro- 
duced by  tho  chemist,  and  the  properties  of  the  metals  in  relation  to 
one  another,  are  treated  of  in  the  Auts  and  Sciences  Division  of 
this  work. 

METAMORPHOSIS,  a  term  employed  in  natural  history  to  denote 
thoso  changes  which  plants  and  animals  and  their  various  organs 
undergo  in  passing  from  their  simpler  and  elementary  conditions  to 
those  which  aro  moro  complex  and  compound.  Thus  the  changes 
which  an  insect  undergoes  in  passing  from  its  egg-state  through  its 
caterpillar  and  chrysalis  stages  are  called  its  metamorphoses.  [Insect.] 
Another  remarkable  instance  of  changes  of  form  to  which  this  term 
is  applied  is  found  in  the  Barnacles  and  Sea-Acorns.  [Cikku'EIjia.] 
All  animals  exhibit  these  changes  to  a  greater  or  less  extent,  and  as 
far  as  they  have  been  observed  in  particular  families  or  species  they 
are  noticed  in  this  work.  [Amphibia  ;  Crustacea  ;  AOAEBFOal ; 
Mollusca  ;  Mausupiata.] 

The  general  results  of  these  changes  as  exhibited  in  the  forms 
which  every  species  of  plant  or  animal  assumes  at  the  period  of  its 
highest  development,  are  called  tho  laws  or  science  of  Morphology. 
[Morphology.] 

The  same  general  changes  are  observable  in  plants  as  in  animals. 
In  plants  however  neither  their  organs  nor  conditions  of  existence  are 
so  numerous  and  complicated  as  those  of  animals,  and  consequently 
their  metamorphoses  are  fewer.  In  animals  each  great  group  and 
each  system,  as  well  as  each  organ,  has  its  peculiar  mode  of  develop- 
ment and  law  of  change,  whilst  in  plants  we  find  all  parts  resolvable 
into  the  two  great  elements  stem  and  leaves.  Out  of  these  two 
fundamental  organs  all  the  modifications  of  bracts,  stipules,  sepals, 
petals,  stamens,  fruit,  and  seed,  are  produced. 

Although  the  development  of  the  organs  of  plants  is  now  recognised 
as  a  part  of  the  history  of  the  structure  of  each  organ,  this  subject 
has  an  interesting  history,  and  has  been  frequently  treated  of  as  au 
independent  branch  of  botanical  inquiry.  The  tracing  back  the 
history  of  an  organ  to  its  elementary  condition  is  of  modern  origin. 
It  seems  first  to  have  occurred  to  Linnaeus,  who  in  the  second  volume 
of  the  tenth  edition  of  the  '  Systema  Naturae,'  published  in  1759,  thus 
expresses  himself: — "Leaves  are  the  creation  of  the  present  year, 
bracts  of  the  second,  calyx  of  the  third,  petals  of  the  fourth,  stamens 
of  the  fifth,  and  the  stamens  are  succeeded  by  the  pistil.  This  is 
apparent  from  Ornithogalums,  luxuriant  and  proliferous  plants,  double 
flowers,  and  Cardui." 

In  December,  1760,  these  propositions  were  sustained  by  Linnaeus 
in  a  thesis  called  the  '  Prolepsis  Plantarum.'  He  commences  by 
remarking  that  "  as  soon  as  leaves  have  expanded  themselves  in  spring, 
a  bud  is  observable  in  the  axil  of  each.  This  bud  swells  as  the  year 
advances,  and  in  time  becomes  manifestly  composed  of  little  scales  : 
in  the  autumn  the  leaves  fall  off,  but  the  bud  remains,  and  in  the 
succeeding  spring  swells,  disengages  itself  from  its  envelopes,  and 
becomes  lengthened :  when  its  outer  scales  have  dried  up  and  fallen 
off,  the  inner  ones  are  expanded  into  leaves,  which  are  separated  by  a 
gradual  extension  of  the  young  branch,  and  presently  each  new  leaf 
is  found  to  contain  in  its  bosom  a  little  scaly  bud,  which  in  the  follow- 
ing season  will  also  be  developed  as  a  branch,  with  other  leaves  and 
other  buds.  Now,  when  we  see  a  tree  adorned  with  leaves,  and  in 
the  bosom  of  these  leaves  provided  with  ita  little  buds,  we  naturally 
inquire — of  what  do  these  buds  consist  ?  Can  it  be  of  rudimentary 
leaves,  each  with  its  budlets,  the  latter  of  other  leaves  and  buds,  and 
so  on  to  infinity,  or  at  least  as  far  as  the  extension  of  the  plant  is 
likely  to  proceed  ?  Nature  organises  living  beings  out  of  such  minute 
particles,  and  even  from  fluids  themselves,  that  the  best  eye  may  in 
vain  seek  to  penetrate  far  into  her  mysteries.  I  shall  however  endea- 
vour to  show  that  the  composition  of  buds  does  not  extend  further 
at  one  time  than  provision  for  six  years  ;  just  as,  among  animals,  we 
find  the  little  Vol  vox  globator  containing  within  the  mother  its  children, 
grandchildren,  great-grandchildren,  and  great-gieat-grandchildren 
down  to  the  sixth  generation." 

The  defects  of  this  theory  consisted,  firstly,  in  its  not  accounting 
for  the  modifications  of  the  pistil ;  and,  secondly,  in  tho  fanciful 
supposition  that  the  organs  of  fructification  are  prepared  six  years 
beforehand,  aud  that  their  peculiar  appearance  is  owing  to  the  time 
of  this  development  being  anticipated  by  some  unknown  but  ever- 
acting  cause.  It  was  this  which  probably  caused  the  whole  theory  to 
be  generally  neglected.  It  was  however  maintained  by  Ludwig  and 
Wolff;  the  latter  of  whom  in  particular  improved  so  much  upon  tho 
speculation  of  Linnaeus,  by  rejecting  what  was  fanciful  and  supplying 
to  a  certain  extent  au  explanation  of  the  origin  of  the  pistil,  that 
his  paper  in  the  1  Novi  Commentarii  Academiae  Petropolitanfc '  for 
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1768  would  undoubtedly  have  deserved  to  be  considered  the  beginning 
of  a  new  era  in  botanical  philosophy  if  liatl  Decu  known  to 
botanists.  But  as  it  was  introduced  into  a  paper  upon  the  formation 
of  the  intestines  of  animals,  it  does  not  appear  ever  to  have  attracted 
attention  until  it  was  discovered  by  Miquel  a  few  years  ago. 

It  is  iu  reality  to  the  celebrated  poet  Qdthe  that  the  honour  justly 
belongs  of  having  brought  before  the  world  iu  a  clear  and  philoso- 
phical manner  the  doctrine  of  all  the  parts  of  a  plant  being  reducible 
to  the  axis  and  its  appendages,  and  consequently  of  having  proved,  to 
use  his  own  words,  that  vegetables  "  develop  themselves  out  of  them- 
selves progressively."  By  this  means  he  led  to  the  discovery  of  the 
real  laws  of  structure,  and  of  the  analogies  which  exist  between  one 
tiling  and  another  in  different  tribes  of  plants ;  thus  laying  the 
foundation  of  vegetable  comparative  anatomy  by  "  establishing  a 
principle  in  harmony  with  all  tho  laws  obeyed  by  millions  of  isolated 
facts." 

A  perfect  plant  consists  of  branches  successively  produced  out  of 
each  other  from  one  common  stock,  and  each  furnished  with  exactly 
the  same  organs  or  appendages  as  its  predecessor.  When  the  fructi- 
fication is  produced,  an  alteration  takes  place  in  the  extremity  of  the 
fructifying  branch,  which  is  iucapable,  generally  speaking,  of  further 
prolongation  ;  but  as  the  branches,  before  they  bore  fruit,  were  repeti- 
tions the  one  of  the  other,  so  are  the  branches  bearing  fruit  also 
repetitions  of  each  other.  If  a  thousand  sterile  or  a  thousand  fertile 
branches  from  the  same  tree  are  compared  together,  they  will  be 
found  to  be  formed  upon  the  same  uniform  plan,  and  to  accord  in 
every  essential  particular.  Each  branch  is  also,  und"r  favourable  cir- 
cumstances, capable  of  itself  becoming  a  separate  individual,  as  is 
found  by  cuttings,  budding,  grafting,  and  other  horticultural  processes. 
This  being  the  case,  it  follows  that  what  is  proved  of  one  branch  is 
true  of  all  other  branches. 

It  is  also  known  that  the  elementary  organs  used  by  nature  in  the 
construction  of  vegetables  are  essentially  the  same ;  that  tho  plau  upon 
which  these  organs  are  combined,  however  various  their  modifications, 
is  also  uniform ;  that  the  fluids  all  move,  the  secretions  all  take  place, 
the  functions  are  all  regulated,  upon  one  simple  plan  ;  in  short,  that 
all  the  variations  we  see  iu  the  vegetable  world  are  governed  by  a  few 
Bimple  laws,  which,  however  obscurely  they  may  be  understood  by  us, 
evidently  take  effect  with  the  most  perfect  uniformity. 

Hence  it  is  not  only  true  that  what  can  be  demonstrated  of  one 
branch  is  true  of  all  other  branchfs  of  a  particular  individual,  but  also 
that  whatever  can  be  shown  to  be  the  principles  that  govern  the 
structure  of  one  individual,  will  also  be  true  of  all  other  individuals. 
Whatever  can  be  demonstrated  to  be  true  with  regard  to  one  single 
individual  is  true  of  all  other  individuals  :  whatever  is  proved  with 
reference  to  one  organ  is  proved  by  implication  as  to  the  same  organ 
in  all  other  individuals  whatsoever. 

Moreover,  the  fact  of  one  organ  being  readily  transformed  into 
another  organ  is  in  itself  a  strong  presumption  of  the  identity  of  their 
origin  and  nature;  for  it  does  not  happen  that  one  part  assumes  the 
appearance  and  functions  of  another  if  they  are  originally  different. 
Thus,  while  the  functions  of  the  hand  may  be  performed  by  the  feet, 
as  we  know  they  occasionally  are  in  animals,  nothing  leads  the  heart 
to  perform  the  function  or  assume  the  appearance  of  the  liver,  or  the 
liver  of  any  other  organ.    This  is  one  of  the  arguments  of  Linnsus. 

The  first  of  the  organs  which  are  formed  by  a  modification  of  leaves 
are  the  Bracts ;  these  bodies  are  intermediate  between  the  leaves  and 
the  calyx.  Their  nature  is  extremely  various ;  sometimes  they  have  a 
greater  resemblance  to  the  leaves,  and  sometimes  to  the  calyx.  In 
some  roses,  as  Rosa  canina,  they  are  obviously  dilated  petioles,  to 
■which  a  leaflet  now  and  then  is  attached ;  in  other  species,  as  R. 
spinosissima,  they  differ  in  no  respect  from  the  other  leaves.  In  the 
tulip  a  bract  is  occasionally  present  upon  the  scape,  a  little  below  the 
flower ;  this  is  always  of  a  nature  partaking  both  of  the  leaf  and  the 
flower.  In  Abies  excelsa  the  purple  scale-like  bracts  often  become 
gradually  narrower,  and  acquire  a  green  colour  like  leaves.  It  has 
been  stated  by  some  botanists,  that  bracts  are  distinguishable  from 
leaves  by  not  producing  buds  in  their  axils ;  but  the  inaccuracy  of 
such  a  distinction  is  apparent  from  a  variety  of  cases.  In  Polygonum 
viviparum,  and  all  viviparous  plants,  the  flowers  themselves  are  con- 
verted into  buds  within  the  bracts.  Thsreis  a  bud  in  the  axil  of  every 
bract  of  the  rose.  The  common  daisy  often  bears  buds  in  the  axils  of 
the  bracts  of  its  involucre  ;  in  which  state  it  is  commonly  known  in 
gardens  by  the  name  of  '  hen  and  chickens.'  In  the  permanent 
monster  called  Muscari  monstroswm  a  small  cluster  of  branches  covered 
with  minute  imbricated  coloured  leaves  resembling  bracts  is  produced 
in  lieu  of  each  flower.  Here  all  the  parts  of  the  fructification,  instead 
of  remaining  at  rest  to  perform  their  functions,  are  attempting,  but  in 
vain,  to  become  organs  of  vegetation ;  or,  in  other  words,  to  assume 
that  state  from  which,  for  the  purpose  of  perpetuating  the  species, 
they  had  been  metamorphosed  by  nature.  Hence  it  is  clear  that  bracts 
cannot  be  essentially  distinguished  from  leaves.  [Involucruh.] 

With  the  Calyx  begins  the  flower  properly  so  named  ;  itforms  what 
some  morphologists  call  the  outer  whorl  of  the  fructification,  and  with 
it  commeuces  a  new  order  of  leaves,  namely  those  of  the  fructifica- 
tion, said  to  be  distinguished  from  the  leaves  of  vegetation  by  their 
constantly  verticillate  arrangement,  and  by  the  want  of  buds  in  their 
axils.    With  the  leaves  of  the  fructification  all  power  of  further 


increase  ceases  :  the  energies  of  the  plant  being  diverted  from  increas- 
ing the  individual  to  multiplying  the  species.  The  general  resemblance 
of  the  calyx  to  the  ordinary  leaves  of  vegetation  is  well  known  :  its 
green  colour,  and  tendency  to  develop  itself  iuto  as  many  leaves  as  it 
consists  of  divisions,  especially  in  double  roses,  is  so  notorious  that  it 
need  not  be  insisted  on.  Iu  the  case  of  Mesembryanthemutn  barbalum, 
noticed  by  Liunaius,  there  is  no  difference  whatsoever  between  tho 
leaves  of  the  calyx  and  those  of  the  stem.  The  resemblance  however 
between  the  calyx  and  the  stem-leaves  is  often  not  apparent ;  but  the 
identity  of  the  calyx  and  bracts  is  usually  more  obvious.  In  L'ereiti 
the  transition  from  the  one  to  the  other  is  so  gradual  that  no  one  can 
say  where  the  distinction  lies ;  and  in  numberless  Ericas  the  resem- 
blance of  the  bracts  and  calyx  is  perfect.  The  divisions  of  the  calyx 
are  also  occasionally  gemmiferous.  A  case  is  mentioned  by  Roper,  in 
which  one  of  the  sepals  of  Caltha  palustris  was  separated  from  the 
rest,  and  furnished  with  a  bud.  And  Du  Petit  Thouars  speaks  of  a 
specimen  of  Brassica  napus  on  which  branches  were  produced  within 
the  calyx.  A  monster  of  Herreria  parviflora,  has  been  seen  of  the  same 
nature.  (Lindley,  '  Introduction  to  Botany,'  ed.  2,  p.  533.)  From 
this  it  is  apparent  that  the  divisions  of  the  calyx  are  not  only  not 
distinguishable  from  bracts,  but  that  there  is  often  a  strong  tendency 
in  the  former  to  assume  the  ordinary  appearance  of  leaves.  There 
is  however  another  point  to  which  it  is  necessary  to  advert,  in  order 
to  complete  the  proof  of  the  identity  of  calyx  and  leaves ;  this  is, 
the  verticillate  arrangement  of  the  former.  Leaves  are  either  opposite, 
alternate,  or  whorled ;  and  these  differences  depend  wholly  upon  their 
greater  or  less  degree  of  approximation.  If  the  leaves  of  a  plant  are 
rightly  considered,  they  will  be  found  to  be  inserted  spirally  round  a 
common  axis ;  that  is  to  say,  a  line  drawn  from  the  base  of  the  lower 
leaf  to  that  of  the  one  above  it,  thence  continued  to  the  next,  and  so 
on,  would  have  a  spiral  direction.  When  leaves  become  approximated 
by  pairs,  the  spire  is  interrupted,  and  the  leaves  are  opposite;  let  the 
interruption  be  a  little  greater,  and  the  leaves  become  ternate ;  and 
if  the  interruption  be  very  considerable,  what  is  called  a  whorl  is  pro- 
duced, in  which  several  leaves  are  placed  opposite  to  each  other  round 
a  common  axis,  as  in  Galium.  Now  a  whorl  of  this  nature  is  exactly 
of  the  nature  of  a  calyx,  only  it  surrounds  the  axis  of  the  plant 
instead  of  terminating  it.  As  we  know  that  such  approximations 
often  take  place  in  the  stem  in  the  direct  line  of  growth,  where  the 
propulsion  of  the  matter  of  vegetation  exists  in  its  greatest  activity, 
there  is  no  difficulty  in  comprehending  the  possibility  of  such  an 
approximation  constantly  existing  at  the  end  of  the  system  of  growth, 
where  the  propulsion  of  the  matter  of  vegetation  ceases.  But  the 
calyx  and  more  inner  whorls  of  the  fructification  do  not  always  retain 
their  verticillate  position  ;  on  the  contrary,  they  occasionally  separate 
from  each  other,  and  assume  the  same  position  with  regard  to  the  axis 
of  vegetation  as  is  naturally  proper  to  the  leaves.  This  is  particularly 
striking  in  a  very  common  permanent  monster  of  Lilium  album,  known 
iu  the  gardens  by  the  name  of  the  Double  White  Lily.  In  this  plant 
the  whole  verticillation  of  the  parts  of  fructification  is  destroyed  ;  the 
axis  is  not  stopped  by  a  pistil,  but  is  elongated  into  a  stem,  around 
which  the  white  leaves  of  the  calyx  are  alternately  imbricated ;  and 
in  double  tulips,  the  outer  whorl,  representing  the  calyx,  frequently 
loses  its  verticillate  arrangement,  and  becomes  imbricated  like  the 
leaves  of  a  stem.  The  same  structure  also  occurs  in  the  double  white 
Fritillaria  meleagris.  Hence  it  cannot  be  doubted  that  the  calyx 
consists  of  leaves  in  a  particular  state. 

The  Corolla  forms  the  second  line  or  whorl  of  the  fructification. 
It  consists  of  several  divisions,  usually  not  green,  and  always  alternate 
with  those  of  the  calyx.  It  is  a  series  of  leaves  arising  within  those 
of  the  calyx,  from  which  it  is  sometimes  indeed  very  easy  to  distinguish 
it ;  but  from  which  it  is  so  often  impossible  to  discriminate  it,  that 
the  difference  between  the  calyx  and  corolla  has  been  one  of  the  most 
debateable  subjects  in  botany.  No  limits  can  be  found  in  Cereus;  the 
same  is  true  of  Illicium,  and  several  similar  plants.  In  all  Liliacece, 
Orchldacece,  and  Zingiberacece,  the  only  distinction  that  can  be  drawn 
between  the  calyx  and  corolla  is,  that  the  one  originates  within  the  other; 
they  are  alike  in  figure,  colour,  texture,  odour,  and  function.  What- 
ever therefore  has  been  proved  to  be  true  of  the  calyx  is  also  true  of 
the  corolla.  There  are  also  cases  in  which  the  petals  have  actually 
reverted  to  the  state  of  leaves.  In  a  Campanula  Rapunculus,  seen  by 
Roper,  the  corolla  had  become  five  green  leaves  like  those  of  the  calyx ; 
the  same  was  found  in  a  Verbascum  pyramidatum,  described  by  Du 
Petit  Thouars ;  proliferous  flowers  of  Geum  and  Rosa,  in  which  the 
petals  were  converted  into  leaves,  are  adduced  by  Linuteus.  [Flower.] 

The  third  whorl  or  series  of  fructification  is  occupied  by  the 
Stamens.  These  often  consist  of  a  single  row.  equal  in  number  to  the 
divisions  of  the  corolla,  with  which  they  are  in  that  case  alternate. 
The  exceptions  to  this  in  flowers  with  a  definite  number  of  stamens 
are  not  numerous ;  and  such  as  do  occur  are  to  be  considered  as 
wanting  the  outer  row  of  stamens,  and  developing  the  second  row 
instead.  Thus  in  Primulaceas,  in  which  the  stamens  are  opposite  to 
the  petals,  and  therefore  belonging  to  a  second  whorl,  the  first  makes 
its  appearance  in  Schwenckia  in  the  form  of  clavate  or  3ubulate  pro- 
cesses arising  from  the  sinuses  of  the  limb.  These,  and  similar 
processes,  which  are  far  from  uncommon  in  plants,  and  which  are 
known  by  various  names,  such  as  scales  of  the  orifice  of  the  corolla, 
glands,  nectary,  cup,  &c,  are  in  most  cases  metamorphosed  stamens. 
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In  Narcissus  tho  cup  is  formed  of  three  stamens  of  tlio  first  row, 
bcoomo  petaloid  and  united  at  their  margins;  while  tho  tlx  which 
form  tho  second  and  third  rows  aro  in  their  usual  statu  and  within  tho 
tube.  This  is  (shown,  firstly,  by  tho  frequent  divisions  of  this  cup 
into  throe  lobes,  which  then  alternate  with  tho  petals;  secondly,  by  a 
distinct  tendency  in  double  Narcissi,  particularly  N.  pocticus,  to  pro- 
duce abortive  anthers  ou  tho  margin  of  tho  lobes  of  tho  cup;  and 
thirdly,  by  the  gonus  liroditeaa.uA  its  allios.  In  that  genus  the  crown 
of  the  original  species  consists  of  three  petaloid  pieces,  not  united 
into  a  cup,  as  in  Narcissus,  but  wholly  separate  from  each  other  :  in 
Leucocoryne  ixioidet  these  pieces  are  not  petaloid,  but  clavate  ;  and  in 
L.  odorata  the  species  have  tho  same  figuro  as  in  L.  ixioides,  but 
almost  constantly  bear  more  or  loss  perfect  anthem.  That  tho  anthers 
are  mere  alterations  of  tho  margins  of  tho  petals  there  is  no  dillieulty 
in  demonstrating.  In  Nympluea  tho  passage  from  tho  one  to  tho  other 
may  bo  distinctly  traced.  In  double  roses  tho  precise  nature  of  this 
metamorphosis  is  shown  in  a  very  instructive  way.  If  any  double 
rose  is  examined  it  will  bo  seen  that  those  petals  which  aro  next  tho 
stamens  contract  their  claw  into  tho  form  of  a  filament,  and  a  dis- 
tortion of  the  upper  part,  or  limb,  also  takes  placo ;  the  two  sides 
become  membranous,  and  put  on  tho  colour  and  texture  of  the  anther; 
and  sometimes  the  perfect  lobe  of  an  anther  will  be  found  on  one  side 
of  a  petal,  and  the  half-formed  misshapen  rudiment  of  another  on  tho 
opposite  side.  In  Aquilegia  vulgaris  this  transformation  is  still  moro 
curious,  but  equally  distinct :  the  petals  of  that  plant  consist  of  a  long 
Bessile  purple  horn  or  bag,  with  a  spreading  margin ;  while  tho  stamens 
consist  of  a  slender  filament,  bearing  a  small  oblong  two-celled  yellow 
anther.  In  single  and  regularly-formed  flowers  nothing  can  be  more 
unlike  than  the  petals  and  stamens ;  but  in  double  flowers  the  tran- 
sition is  complete ;  the  petals,  which  first  begin  to  change,  provide 
themselves  with  slender  ungues  ;  tho  next  contract  their  margin, 
and  acquire  a  still  longer  unguis ;  in  the  next  the  purple  margin 
disappears  entirely;  two  yellow  lobes  like  the  cells  of  the  anther  take 
its  place,  and  the  horn,  diminished  in  size,  no  longer  proceeds  from 
the  base,  as  in  the  genuine  petal,  but  from  the  apex  of  the  now 
filiform  unguis.  In  the  last  transition  the  lobes  of  the  anther  aro 
more  fully  formed,  and  the  horn  is  almost  contracted  within  the 
dimensions  of  the  connective,  retaining  however  its  purple  colour:  the 
next  stage  is  the  perfect  stamen.  The  conversion  of  stamens  into  green 
leaves  is  far  more  uncommon  :  this  indeed  very  rarely  occurs.  It  was 
seen  by  Roper  in  the  Campanula  Rapunculus  already  referred  to  :  and 
Du  Petit  Thouars  found  the  stamens  of  Brassica  napus  converted  into 
brauches  bearing  verticillate  leaves.  In  Plantago  major  and  Sieversia 
montana  permanent  instances  are  known  of  a  conversion  of  the 
stamens,  with  all  the  other  floral  organs,  into  leaves.  Thus  it  appears 
that  the  stamens,  like  the  petals,  calyx,  and  bracteoe,  are  merely 
modified  leaves.  [Stamens.] 

The  Disc  is  so  frequently  absent,  and  is  of  so  obscure  a  nature,  that 
few  morphologists  take  it  into  their  consideration.  It  many  plants  it 
consists  of  a  mere  annular  fleshy  riug  encompassing  the  base  of  the 
ovary ;  in  others  it  forms  a  sort  of  cup,  in  which  the  ovaries  are 
inclosed,  as  in  certain  Poeonies,  and  it  very  frequently  makes  its  appear- 
ance in  the  form  of  hypogynous  glands  or  scales  :  it  is  almost  always 
between  the  stamens  and  pistil.  That  it  is  not  an  organ  of  a  distinct 
nature  may  be  iuf'erred  from  its  having  no  existence  in  a  large  number 
of  flowers ;  but  if  it  is  not  an  organ  of  itself  it  must  be  a  modification 
of  something  else,  and  in  that  view,  from  its  situation,  it  would  be 
referrible  either  to  the  stamens  or  pistil.  It  has  so  little  connection 
with  the  latter,  from  which  it  always  separates  at  maturity,  that  it  can 
scarcely  belong  to  it.  With  the  stamens  it  has  a  stronger  relation  :  it 
consists  of  the  same  cellular  substance  as  the  connective  of  the  anthers, 
is  very  often  of  the  same  colour;  whenever  it  separates  into  what  are 
called  hypogynous  glands  or  scales  these  always  alternate  with  the 
innermost  series  of  stamens.  In  the  Pceony  the  disc  may  in  some 
measure  be  compared  to  the  inner  row  of  scales  which  exist  between 
the  stamens  and  pistil  of  the  nearly-related  genus  Aquilegia.  Duual 
has  noticed  half  the  disc  of  a  Cistus  bearing  stamens ;  and  a  variety 
of  instances  may  be  adduced  of  an  insensible  gradation  from  the 
stamens  to  the  most  rudimentary  state  of  the  organ. 

The  fifth  and  last  series  of  the  fructification  is  the  Pistil.  The 
simple  pistil,  that  of  the  pea  for  instance,  consists  of  an  ovary,  bearing 
its  ovules  on  one  side  in  two  parallel  contiguous  rows,  and  at  its 
upper  extremity  tapering  into  a  style,  which  terminates  in  a  stigma. 
If  this  organ  be  further  examined,  it  will  be  found  that  there  is  a 
suture  running  down  each  edge  from  the  style  to  the  base ;  it  will  be 
also  seen  that  the  ovules  are  attached  to  one  of  these  sutures,  and 
that  the  style  is  an  elongation  of  the  other :  further,  it  will  be  per- 
ceived that  tho  two  sides  of  the  ovary  are  traversed  by  veins 
emanating  from  the  suture  that  terminates  in  the  style,  and  that  these 
veins  take  a  slightly  ascending  direction  towards  the  suture  which 
bears  the  ovules.  Now  if,  when  the  pod  of  the  pea  is  half  grown,  it 
be  laid  open  through  the  latter  suture,  all  these  circumstances  will  at 
that  time  be  distinctly  visible;  and  if  it  then  be  compared  with  one 
of  the  leaflets  of  the  plant,  it  will  be  apparent  that  the  suture  that 
bears  ovules  answers  to  the  two  edges  of  the  leaf,  the  suture  without 
ovules  to  the  midrib,  and  the  style  to  the  mucro.  Hence  it  might, 
without  further  evidence,  be  suspected  that  the  ovary  is  an  alteration 
of  the  leaf;  but  if  the  inquiry  be  carried  further  in  other  plants,  this 
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suspicion  becomes  converted  into  certainty.  In  tho  firnt  plte*.  tho 
Huturo  without  ovules,  which  has  been  said  to  bo  tho  midrib  Li 
always  external  with  respect  to  the  axis  of  fructification,  rh  would'  ba 
tho  case  with  tho  midrib  of  a  leaf  folded  up  and  terminating  the 
fructification.  In  tho  next  place,  nothing  is  more  common  than  to 
find  tho  pistil  converted  cither  into  petals  or  into  leaves.  It*  change 
into  petals  is  to  bo  found  in  numerous  double  floweis,  an  for  example 
double  Narcissi,  Hibiscus  llmn  sineasis,  Wall-Flowers,  Ranunculuses, 
Saxifragos,  and  others.  These  however  only  show  its  tendency  to 
revert  to  petals  as  tho  representatives  of  leaves.  Tho  cases  of  its 
roverting  to  other  organs  aro  much  more  instructive.  In  the  double 
Ulex  Europteus  the  ovary  is  extremely  like  ouo  of  the  segments  of  tho 
calyx;  its  ovulifornns  suture  is  not  closed;  in  tho  room  of  ovules  it 
sometimes  bears  li  tl  yellow  processes  like  miniature  petals,  and  its 
back  corresponds  lo  what  would  be  the  back  of  the*  calyx  ;  no  ntylo 
or  stigma  is  visible  ;  sometimes  two  of  the-e  metamorphosed  ovaries 
are  present :  in  that  case  tho  sutures  which  should  bear  ovule*  aro 
opposite  to  each  other,  just  as  the  indexed  margins  of  two  opposite 
leaves  would  be.  In  A'erria  Japonica,  which  is  only  known  in  our 
gardens  in  a  double  state,  tho  ovaries  are  uniformly  little  miniature 
leaves,  with  serrated  margins  corresponding  to  the  ovuliferous  suture 
of  the  ovary,  and  an  elongated  point  representing  the  stylo;  their 
interior  is  occupied  by  other  smaller  leaves.  Nothing  is  more  common 
among  roses  than  to  find  the  ovaries  converted  into  perfect  leaves ;  in 
such  cases  tho  margins  uniformly  occupy  the  place  of  tho  ovuliferous 
suture,  and  the  midrib  that  of  the  sterile  suture.  But  the  most 
instructive  and  satisfactory  proof  of  the  pistil  being  merely  a  modified 
leaf  is  to  bo  found  in  the  common  double  cherry  of  the  gardens.  In 
this  plant  the  place  of  the  ovary  is  usually  occupied  by  a  leaf  alto- 
gether similar  to  those  of  the  branches,  but  much  smaller  :  it  is  folded 
together;  its  margins  are  serrated,  and,  in  consequence  of  the  foldintr, 
placed  so  as  to  touch  each  other ;  and  they  occupy  the  place  of  the 
ovuliferous  suture  of  a  real  pistil.  The  midrib  of  this  leaf  corresponds 
to  the  station  of  the  sterile  suture  of  the  ovary,  and  is  not  only 
lengthened  into  a  process  representing  a  style,  but  is  actually  termi- 
nated by  a  stigma.  There  is  thus  a  greater  identity  of  function 
between  the  pistil  and  the  other  series  of  the  fructification  than 
would  at  first  appear  probable.  The  pistil  is  seldom  indeed  found 
converted  into  stamens ;  but  it  often  takes  upon  itself  the  form  of 
petals,  as  has  been  shown  above ;  and  although  cases  are  very  rare 
of  pistils  bearing  pollen,  yet  several  instances  are  known  of  ovules 
being  borne  by  the  stamens.  This  occurs  continually  in  Sempervivum 
tectorum. 

It  appears  then  that  there  is  not  only  a  continuous  uninterrupted 
passage  from  the  leaves  to  the  bracts,  from  bracts  to  calyx,  from  calyx 
to  corolla,  from  corolla  to  stamens,  and  from  stamens  to  pistil,  from 
which  circumstance  alone  the  origin  of  all  these  organs  might  have 
been  referred  to  the  leaves,  but  that  there  is  also  a  continual  tendency 
on  the  part  of  every  one  of  them  to  revert  to  the  form  of  a  leaf. 

The  pistil  in  a  state  of  composition  differs  much  in  appearance 
from  its  simple  form.  At  section  78  of  '  Die  Metamorphose  der 
Planzen'  of  Gothe,  are  the  following  remarkable  words: — "Keeping 
in  view  the  observations  that  have  now  been  made,  there  will  be  no 
difficulty  in  discovering  the  leaf  in  the  seed-vessel,  notwithstanding 
the  variable  structure  of  that  part  and  its  peculiar  combinations. 
Thus,  the  pod  is  a  leaf  which  is  folded  up  and  grown  together  at  its 
edges,  and  the  capsule  consists  of  several  leaves  grown  together;  and 
the  compound  fruit  is  composed  of  several  leaves  united  round  a 
common  centre,  their  sides  being  opened  so  as  to  form  a  communica- 
tion between  them,  and  their  edges  adhering  together.  This  is  obvious 
from  capsules,  which,  when  ripe,  split  asunder,  at  which  time  each 
portion  is  a  separate  pod.  It  is  also  shown  by  different  species  of 
one  genus,  in  which  modifications  exist  of  the  principle  on  which 
their  fruit  is  formed  :  for  instance,  the  capsules  of  Nigeila  orieatalis 
consist  of  pods  assembled  round  a  centre,  and  partially  united ;  in 
Nigella  damascena  their  union  is  complete." 

As  it  may  thus  be  proved  that  all  the  parts  of  a  flower  are  merely 
modified  leaves,  the  following  propositions  may  be  stated  to  constitutd 
the  basis  of  Vegetable  Morphology  : — 

"Every  flower,  with  its  peduncle  and  bracteolae,  being  the  develop- 
ment of  a  flower-bud,  and  flower-buds  being  altogether  analogous  to 
leaf-buds,  it  follows  as  a  corollary,  that  every  flower,  with  its  peduncle 
and  bracteolaj,  is  a  metamorphosed  branch. 

"  And  further,  the  flowers  being  abortive  branches,  whatever  the 
laws  are  of  the  arrangement  of  branches  with  respect  to  each  other, 
the  same  will  be  the  laws  of  the  arrangement  of  flowers  with  respect 
to  each  other. 

"  In  consequence  of  a  flower  and  its  peduncle  being  a  branch  in  a 
particular  state,  the  rudimentary  or  metamorphosed  leaves  which  con- 
stitute braetese,  floral  envelopes,  and  sexes,  are  subject  to  exactly  the 
same  laws  of  arrangement  as  regularly  formed  leaves,"  (Lindley, 
'  Outline  of  the  First  Principles  of  Botany.') 

Engelmann  has  ('  De  Antholysi  Prodromus')  attempted  to  classify 
the  principal  aberrations  from  normal  structure,  and  has  collected  a 
very  considerable  number  of  cases  under  the  following  heads  : — 

1.  Retrograde  Metamorphosis  (Regressus),  when  organs  assume  the 
state  of  some  of  those  on  the  outside  of  them,  as  when  carpels  change 
to  stamens  or  petals,  hypogynous  scales  to  stamens,  stamens  to  petals 
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or  sepals,  sepals  to  ordinary  leaves,  irregular  structure  to  regular,  and 
the  like.  2.  Foliaceous  Metamorphosis  (Virescentia),  when  all  the 
parts  of  a  flower  assume  more  or  less  completely  the  state  of  leaves. 

3.  Disunion  (Disjunctio),  when  the  parts  that  usually  cohere  are 
separated,  as  the  carpels  of  a  syncarpous  pistillum,  the  filaments  of 
monadelphous  stamens,  the  petals  of  a  mouopetalous  corolla,  &c. 

4.  Dislocation  (Apostasis)  :  iu  this  case  the  whorls  of  the  flower  are 
broken  up  by  the  extension  of  the  axis.  5.  Viviparousness  (Dia- 
physis),  when  the  axis  is  not  only  elongated,  but  continues  to  grow 
ami  form  new  parts,  as  in  those  instances  where  one  flower  grows  from 
within  another.  And,  finally,  C,  Proliferousness  (Ecblastasis),  when  buds 
arc  developed  in  the  axils  of  the  floral  organs,  so  as  to  convert  a  simple 
flower  into  a  mass  of  inflorescence.  A  very  considerable  number  of 
instances  are  adduced  in  illustration  of  these  divisions,  and  the  work 
will  be  found  hiphly  useful  as  a  collection  of  curious  or  important  facts. 

(Gothe,  Die  Metamorphose  der  Pflanzen ;  Miquel,  Commcntatio  de 
Organorum  in  Vigdabihbus  Orta  ct  Metamorphosi  ;  Roper,  DeOrganis 
Flantarum ;  Lindley,  Introduction  to  Botany ;  Balfour,  Class-Booh  of 
Botany ;  Schleiden,  Principles  of  Scientific  Botany,  translated  by  Dr. 
Lankester.) 

METAPOCEROS.  [Iguanid/e.] 

METEORIC  IRON.  [Iron.] 

METEORIC  STONES.  [Aerolites.] 

METEORS.  [Aerolites.] 

MKTO'PIA.  [Pii'RiNJE.] 

METO'PTOMA,  a  genus  of  Fossil  Mollusca,  from  the  Mountain 
Limestone  of  the  north  of  England. 

METRIORHYNCHUS,  Dr.  Hermann  von  Meyer's  name  for  a  genus 
of  Fossil  Crocodilidce,  found,  according  to  him,  in  the  Lias,  the  Oxford 
Clay,  nt  llonfleur,  and  in  the  Kimmeridge  Clay  at  Havre. 

METROSIDE'ROS  (from  ninpa,  the  heart  of  a  tree,  and  clSrjpo';, 
iron),  a  genus  of  Plants  belonging  to  the  natural  order  Myrtacece.  It 
is  distinguished  from  allied  genera  by  the  tube  of  the  calyx  not  being 
angular,  adhering  to  the  ovarium,  the  limb  G-cleft;  the  stamens  20-30, 
free,  very  long,  and  exsertcd  ;  the  style  filiform,  and  stigma  simple; 
the  capsule  2-  or  3-celled,  the  cells  many-seeded;  the  seeds  wingless. 
The  species  are  trees  or  shrubs,  with  opposite  or  alternate  leaves,  with 
the  flowers  pedicellate,  not  adnate  to  the  branches,  as  they  are  in  the 
genera  Melaleuca  and  Callistemon.  The  last  genus,  with  Angophora, 
has  been  recently  separated  from  Mdrosideros. 

M.  vera,  true  Iron- Wood,  has  opposite  ovate-lanceolate  acuminated 
quite  glabrous  leaves,  seated  on  short  petioles ;  the  cymes  axillary, 
pedunculate,  many-flowered.  It  is  a  native  of  Java  and  Amboyna, 
among  rocks.  The  Chinese  and  Japanese  value  the  wood  of  this  tree, 
which  they  apply  to  many  purposes,  as  the  making  of  rudders,  anchors, 
&c,  for  their  ships  and  boats.  The  bark  is  used  iu  Japan  as  a  remedy 
in  mucous  discharges,  diarrhoea,  and  dysentery.  It  is  usually  mixed 
with  some  aromatic,  as  penaug,  cloves,  or  nutmeg. 

M.  pohjmorpha  has  opposite  coriaceous  leaves,  of  various  forms, 
glabrous  on  both  surfaces,  but  covered  with  a  little  silky  tomentum 
beneath ;  the  peduncles  3-  or  many-flowered,  terminal  and  axillary, 
corymbose;  the  calyxes  and  branchlets  glabrous  or  clothed  with  silky 
tomentum.  This  species  is  a  tree,  and  grows  in  the  Sandwich  Islands, 
and  is  said  to  be  the  plant  from  which  are  made  the  clubs  and  other 
weapons  employed  in  warfare  by  the  South  Sea  Islanders.  "  The 
Aki,  or  Lignum  Vitse  of  New  Zealand,  the  Rata  and  the  Pohutu 
Kawa  of  the  same  country,  are  all  hard-wooded  trees  belonging  to  the 
genus  Mdrosideros."  (Lindley.) 

Several  other  species  of  Metrosideros  have  been  described,  natives 
of  Australia  and  the  South  Sea  Islands.  M.  lucida,  a  beautiful 
tree,  occurs  as  far  south  as  Lord  Auckland's  Islands,  in  lat.  50,j°  S. 
The  M.  buuifolia  of  Allan  Cunningham  is  the  New  Zealand  plant 
called  Aki,  and  is  a  rambling  shrub,  adhering  to  trees,  and  climbing 
by  means  of  its  lateral  roots  to  the  summits  of  the  loftiest  trees  in 
the  forests  of  Wangaroa  and  the  Bay  of  Islands.  In  cultivation  these 
plants  may  be  grown  iu  a  mixture  of  loam,  peat,  and  sand.  They 
may  be  propagated  by  seeds  or  cuttings.  Ripe  cuttings  will  root  in 
sand  under  a  hand-glass. 

(Don,  Bichlamydeous  Plants;  Lindley,  Vegetable  Kingdom  ;  Burnett, 
Outlines  of  Botany.) 

MEUM  (from  fiuuv,  smaller),  a  genus  of  Plants  belonging  to  the 
natural  order  Vmbellifcrce  and  to  the  tribe  Seselinea.  It  has  an 
obsolete  calyx ;  entire  elliptical  petals,  acute  at  both  ends,  with  an 
incurved  point ;  the  fruit  elliptical,  terete,  or  slightly  dorsally 
compressed ;  the  carpels  with  5  sharp  somewhat  winged  ridges ;  the 
interstices  and  commissures  with  many  vittee.  There  are  two  species 
of  this  genus. 

M.  Athamanticum,  Common  Bald-Money,  has  bipinnate  leaves  with 
multipartite  leaflets,  the  segments  thread-shaped,  acute.  This  is  a 
highly  aromatic  plant,  with  numerous  white  and  yellow  flowers.  It 
is  a  native  of  Europe,  in  dry  mountain  pastures,  and  is  found  in 
England  and  the  mountains  of  Scotland.  The  roots,  seeds,  and  every 
part  of  the  plant  are  aromatic,  and  are  used  in  the  countries  where  it 
grows  as  stomachics  and  carminatives.  This  and  the  other  species, 
M.  Mutellina,  the  Swiss  Bald-Money,  which  is  a  native  of  the  sub- 
alpine  pastures  of  Europe,  enters  into  the  composition  of  the  compound 
called  Venice  Treacle. 

(Babington,j>/«?i!ta/o/  British  Botany ;  Lindley,  Vegetable  Kingdom.) 
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MEW.  [Laiud;e,] 
MEZEREON.  [Dapiine.] 

MICA,  a  Mineral  belonging  to  the  extensive  series  of  Silicates  of 
Alumina.  It  occurs  in  oblique  rhombic  prisms  of  about  120°  and  00°. 
The  crystals  usually  with  the  acute  edge  replaced.  The  cleavage  is 
very  decided,  yielding  easily  thin  elastic  laminae  of  extreme  tenuity. 
It  is  found  usually  iu  thinly  foliated  masses,  plates,  or  scales :  some- 
times in  radiated  groups  of  aggregated  scales  or  small  folia.  The 
colour  i3  from  white,  through  green,  yellowish,  and  brownish  shades, 
to  black.  The  lustre  is  more  or  less  pearly.  Transparent  or  trans- 
lucent.   Tough  and  elastic.    Hardness  2"0  to  2-5.    Specific  gravity 


2  8  to  3-0. 

The  composition  of  mica  is  as  follows  ; — 

Silica  ;  4G-3 

Alumina   36'8 

Potash   9-2 

Peroxide  of  Iron   4-5 

Fluoric  Acid   07 

Water   18 


 99-3 

A  variety  iu  which  the  scales  are  arranged  in  a  plumose  form  is 
called  Plumose  Mica ;  another  iu  which  the  plates  have  a  transversa 
cleavage,  has  been  termed  Prismatic  Mica. 

Mica  resembles  externally  talc,  and  some  forms  of  gypsum.  From 
talc  it  differs  iu  altording  thinner  laminae,  and  being  elastic.  It  also 
has  not  the  greasy  feel  of  talc.  The  same  characters  except  the  last 
distinguish  it  from  gypsum,  besides  it  does  not  crumble  so  readily  on 
heating. 

Mica  is  one  of  the  constituents  of  granite,  gneiss,  and  mica-slate, 
and  gives  to  the  latter  its  laminated  structure.  It  also  occurs  in 
granular  limestone.  It  is  found  abundantly  in  the  United  States,  in 
Russia,  in  Great  Britain,  and  other  parte  of  the  world.  It  is  not  often 
found  in  large  isolated  masses,  but  filling  up  the  veins  and  fissures  of 
rocks,  into  the  composition  of  which  it  enters.  It  occurs  in  the  oldest 
rocks,  as  well  as  in  those  which  are  new  and  possess  a  crystalline 
character. 

In  Russia  it  is  used  extensively  as  a  substitute  for  glass,  and  hence 
it  is  called  Muscovy  Glass.  The  very  thin  lamina?  are  employed 
for  examining  objects  under  the  microscope.  Haiiy  states  that  these 
lamina;  are  sometimes  not  more  than  the  l-300,000th  part  of  an  inch 

iu  thickness. 

Lepidolite,  or  Lithia  Mica,  occurs  in  crystals  or  laminae  of  a  purplish 
colour,  and  often  in  masses  consisting  of  aggregated  scales.  It  occurs 
in  the  Ural.  According  to  Rosales,  as  quoted  by  Dana,  it  consists  of 
the  following  analysis  : — 

Silica    ...  ....  47-7 

Alumina  20°3 

Lime  6  1 

Protoxide  of  Manganese  4-7 

Potash  110 

Lithia  2-8 

Soda  2-2 

Fluorine  102 

Chlorine  12 

—106-2 

Fuchsite  is  a  green  Mica  from  the  Zillerthal,  containing  nearly 
4  per  cent,  of  oxide  of  chromium. 

From  the  crystallisation  of  Mica  two  species  have  been  made  out 
of  the  old  species  so  called.  The  common  Mica  has  an  oblique  prism 
for  its  primary,  but  many  micas  when  in  perfect  crystals  have  the 
form  of  a  hexagonal  prism.  This  species  has  been  called  hexagonal 
mica,  the  dark-coloured  micas  of  Siberia,  and  the  brilliant  hexagonal 
crystals  of  Vesuvius.  There  are  also  hexagonal  crystals  which  have 
been  found  by  Dove*  to  have  two  axes  of  polarisation,  indicating  that 
the  lateral  axes  of  the  primary  are  unequal,  and  that  the  form  is  a 
rhombic  prism  with  the  acute  edges  truncated.  This  species  is  called 
Rhombic  Mica,  or  Phlogopite. 

Margarite,  or  Pearl  Mica,  occurs  in  hexagonal  prisms,  having  the 
structure  of  mica,  and  also  in  intersecting  lamina?.  It  has  the  appear- 
ance of  talc,  but  differs  from  that  mineral  in  being  a  silicate  of  alumina 
instead  of  magnesia.  It  is  found  at  Sterziug  in  the  Tyrol,  associated 
with  chlorite. 

Margarodite,  another  schistose  talc  of  Zillerthal,  is  a  variety  of 

common  mica. 

Emerylite  and  Euplyllite  are  new  species,  somewhat  related  to 
Margarite.    They  are  found  in  Pennsylvania,  United  States. 

Nacrite  resembles  talc,  but  contaijs  no  magnesia.  It  is  whitish  and 
soft,  and  has  a  greasy  feel. 

Lepidomelane  is  a  black  iron  mica,  occurring  in  6-sided  scales  or 
tables  aggregated  together. 

Ottrelite  is  an  allied  mineral  occurring  in  black  scales. 

Oderit  is  probably  a  black  mica.  It  can  be  split  into  thin  leaves. 
It  is  opaque,  black,  and  has  very  little  lustre.    It  occurs  in  Sweden. 

MICA-SCHIST,  one  of  the  earliest  groups  of  Stratified  Rocks 
known  to  geologists,  and  very  extensively  distributed  throughout  the 
mountain  regions  of  the  globe,  often  in  contact  with  granite,  but  more 
frequently  superposed  on.  eneiss.    It  is  frequently  interstratified  with 
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mieiBS,  primary  limestone,  quartz  rock,  cliloritic  schist,  and  clay-slate, 
tud  is' deficient  in  organic  remains.  There  arc  however  curtain  moro 
l-cccnt  assemblages  of  strata  moro  or  less  allied  to  mica-schist  in 
composition,  of  vory  limited  area,  adjacent  to  granitic  elevations,  in 
Daupbind,  &c,  which  do  contain  organic  remains  of  tbo  secondary 
periods. 

To  the  British  geologists  the  southern  Highlands  of  Scotland  mid 
the  mountains  of  Donegal  offer  abundant  and  striking  examples  of 
mica-schist,  with  its  associated  limestones,  quartz  rocks,  &c,  while; 
round  the  granites  of  the  Isle  of  Man,  Cumbria,  Devon,  and  Cornwall, 
hardly  a  trace  of  gneiss  or  mica-schist  has  been  observed. 

Mica-schist,  in  its  most  typical  stato  differs  from  gneiss  by  the 
absence  of  felspar,  but  among  the  early  stratified  rocks  the  gradations 
and  permutations  of  ingredients  are  so  frequent  as  to  confound  all 
merely  mineral  distinctions,  from  hand  specimens.  The  mica  is 
usually  spread  through  the  rocks  of  this  series  in  continuous  surfaces 
overspreading  the  quartz  portions,  whereas  in  gneiss  this  seldom 
happens.  In  respect  of  the  magnitude,  relative  abundance,  and  crystal- 
line aspect  of  the  ingredients  of  mica-schist,  there  is  every  possible 
variation,  so  that  some  specimens  approach  obscurely  to  granite,  others 
to  well  defined  gneiss,  and  others  to  clay-slato. 

Dr.  M'Culloch  proposed  the  following  synopsis  of  Micaceous 
Schist  :  — 

Division  I. — Consisting  of  mica  and  quartz. 
Subdivision  1. — Simply  laminar  or  foliated. 

a.  Composed  principally  of  continuously  laminar  mica. 

b.  Composed  principally  of  continuously  laminar  quartz. 

c.  The  mica  discontinuous,  the  quartz  granular. 

d.  The  mica  greenish,  approaching  to  cliloritic  schist. 

e.  Mica  gray,  approaching  to  talcose  schist. 
/.  Approaching  to  clay-slate. 

The  rocks  of  this  subdivision  are  frequently  and  remarkably  con- 
torted. 

Subdivision  2. — Granularly  laminar. 

o.  Granular  quartz,  with  scales  of  laminar  mica. 

b.  Laminar  quartz,  with  mica  in  scattered  spots. 

c.  Laminar  quartz,  with  distinct  scales  of  mica. 

d.  Laminar  quartz,  with  mica  in  parallel  lines,  so  as  to  appear 
fibrous  on  splitting.  (A  vanturine  seems  to  be  of  this  nature.) 

e.  The  mica  bent  and  contorted  round  the  grains  of  quartz. 
Division  II. — Compounded  of  three  or  more  ingredients. 

a.  With  hornblende. 

b.  With  felspar  (passing  to  gneiss). 

c.  With  chlorite  or  talc  (passing  to  talcose  or  chlorite  schist). 

d.  With  more  than  one  of  these  ingredients. 

e.  With  carbonate  of  lime. 

Division  III. — Conglomerated,  or  containing  superadded  fragments 
of  granite,  gneiss,  limestone,  &c.  It  occurs  in  Isla,  Garvelocb,  Itan- 
noch,  &c. 

Besides  the  minerals  above  noticed,  many  others  occur  in  mica- 
schist,  so  as  universally  to  modify  its  aspect.  This  is  particularly  the 
case  with  garnet,  which  is  often  perfectly  crystallised  amidst  the  mass 
of  fragmentary  mica  and  quartz,  and  is  so  frequently  met  with  in 
mica-schist,  that  it  seems  to  mark  a  particular  condition,  through 
which  the  rock  has  passed  since  its  first  deposition. 

The  circumstance  which  perhaps  more  than  any  other  deserves 
attention  in  studying  these  rocks,  is  the  character  of  their  stratification. 
Where  limestones  or  clay-slates  alternate  with  the  mica  schist,  its  strata 
are  easily  traced  ;  but  in  cases  where  entire  mountains  are  formed  of 
laminated  mica  and  quartz,  the  contortions  to  which  the  whole  is 
subject  render  it  very  difficult  to  determine  the  prevalent  dip  of  the 
beds. 

It  is  difficult  to  avoid  the  belief  that  the  smaller  contortions  of 
gneiss  and  mica-schist  are  due  to  causes  quite  distinct  from  violent 
movement ;  they  are  characteristic  of  a  peculiar  mode  of  deposition, 
or  marks  of  a  subsequent  modifying  process.  Whether  the  great  con- 
tortions may  be  thus  explained,  or  require  the  supposition  of  great 
disturbances  of  position,  is  not  easy  to  determine.  [Geology;  Rocks.] 

MICIPPA.  [MAIIDJ3.] 

MICO,  or  Fair  Monkey,  one  of  the  common  name3  for  that  species 
of  Oitistiti  (Hapale  of  Illiger)  known  to  zoologists  as  the  Jacchus  argen- 
talus,  Geoff.,  Simia  argentata,  Linn.  It  is  a  very  pretty  little  species, 
perhaps  the  prettiest  of  the  genus.  [Jacchus.]  The  head  is  small 
and  round,  the  face  and  hands  of  a  deep  flesh-colour;  indeed  the  face 
and  cars  are  of  so  HveTy  a  vermilion,  that  the  animal,  when  in  full 
health,  looks  almost  as  if  it  had  been  painted  with  that  colour.  The 
body  is  covered  with  long  silvery-white  hair,  and  the  tail  is  of  a  shining 
dark  chestnut,  Bometimes  almost  black. 

MICRASTERIAS.  fDESiUDiEJE.] 

MICROCLINE,  a  variety  of  Orthoclase  from  Arendal  in  Norway. 
It  is  also  called  Amazon-Stone. 
MICRODACTYLIA.    [Cariama  ] 
MICROQLOSSUS.  [Psittacims.J 
MICROL1TE,  a  variety  of  Pyrochlore. 
M1CROLOPHUS.    [IqoanidjE  ] 

MICROPO'GON,  M.  Temminck's  name  for  a  genus  of  Scansorial 


Bird*  which  has  the  general  structure  of  BUOCO.  The  gape  however 
is  smooth.  Tlio  flint  three  quills  only  are  graduated.  Mr.  Swainron 
arranges  it  under  tho  Buccoinx,  or  Larbets,  a  sub-family  of  hi* 
Picidte.  [PlOID^S.J 

MICRO'l'TKRIJS,  a  name  aligned  by  MexsrH.  Quoy  and  Gaimard  to 
a  genus  of  Anatidw,  remarkable  for  the  shortness  of  their  wings. 

Two  species  are  recorded,  namely  :— M.  braclujptcrut  (Quoy  and 
Gaiinurd,  Oidciuia  Patachonica,  King,  Anat  brachyi>tera,  Lath.,  Kace- 
Horso  of  Cook  and  By  rem,  and  Steamer-Duck  of  King),  and  M.  Palo- 
ehoniout,  Ring,  which  is  smaller  in  the  body  than  the  first,  and  is  able 
to  fly. 

M.  brachjiitcrut  is  above  lead-colour,  inclining  to  gray  ;  abdomen 
whitish  ;  the  beauty-spot  on  the  wings  white,  at  the  bend  a  blunt  spur; 
bill  yellow,  tho  nail  black;  legs  fuscous  yellow.  Length  from  ti|>  of 
tho  bill  to  end  of  tail,  40  inches;  of  bill,  3  inches;  of  wing,  from 
carpel  joint  to  apex  of  second  quill-feather,  11  inches ;  of  tail,  6  inches, 
of  tarsi,  2:{  inches.  (Ring.) 


Kace.Horse  or  Steamer-Duck  (Mlcrcplerus  Irachypterus). 


Captain  Philip  Parker  King,  R.N.,  who  has  described  both  species, 
one  in  the  '  Zool.  Journal,'  and  the  second  in  the  '  Zool.  Proceedings,' 
first  fell  in  with  the  larger  species  at  Eagle  Bay,  beyond  Cape  San 
Isidro  (Point  Shut-up  of  Byron),  in  the  Strait  of  Magalhaens.  "  Here," 
writes  Captain  King,  "  we  saw,  for  the  first  time,  that  most  remarkable 
bird  the  Steamer-Duck.  Before  steam-boats  were  in  general  use,  this 
bird  was  denominated,  from  its  swiftness  in  skimming  over  the  surface 
of  the  water,  the  Race-Horse,  a  name  which  occurs  frequently  in  Cook's, 
Byron's,  and  other  voyages.  It  is  a  gigantic  duck,  the  largest  I  have 
met  with.  It  has  the  lobated  hiud  toe,  legs  placed  far  backwards, 
and  other  characteristics  of  the  oceanic  ducks.  The  principal  pecu- 
liarity of  this  bird  is  the  shortness  and  remarkably  small  size  of  the 
wings,  which,  not  having  sufficient  power  to  raise  the  body,  serve  only 
to  propel  it  along,  rather  than  through  the  water,  and  are  used  like 
the  paddles  of  a  steam-vessel.  Aided  by  these  and  its  strong  broad- 
webbed  feet,  it  moves  with  astonishing  velocity.  It  would  not  be  an 
exaggeration  to  state  its  speed  at  from  12  to  15  miles  an  hour.  The 
peculiar  form  of  the  wing  and  the  short  rigid  feathers  which  cover  it, 
together  with  the  power  this  bird  possesses  of  remaining  a  considerable 
time  under  water,  constitute  it  a  striking  link  between  the  genera 
Anas  and  Aptenodytes.  It  has  been  noticed  by  many  former  navi- 
gators. The  largest  we  found  measured  40  inches  from  the  extremity 
of  the  bill  to  that  of  the  tail,  and  weighed  13  lbs. ;  but  Captain  Cook 
mentions,  in  his  second  voyage,  that  the  weight  of  one  was  29  lbs. 
It  is  very  difficult  to  kill  them,  on  account  of  their  wariness  and  thick 
coat  of  feathers,  which  is  impenetrable  by  anything  smaller  than 
swan-shot.  The  flavour  of  their  flesh  is  so  strong  and  fishy,  that  at 
first  we  killed  them  solely  for  specimens.  Five  or  six  months  however 
on  salt  provisions  taught  many  to  think  such  food  palatable,  and  the 
seamen  never  lost  an  opportunity  of  eating  them.  I  have  preferred 
these  ducks  to  salt  beef,  but  more  as  a  preventive  against  scurvy  than 
from  liking  their  taste.  I  am  averse  to  altering  names,  particularly 
in  natural  history,  without  very  good  reason ;  but  in  this  case  I  do 
think  the  name  of  Steamer  much  more  appropriate  and  descriptive 
of  the  swift  paddling  motion  of  these  birds  than  that  of  Race-Horse. 
I  believe,  too,  the  name  of  Steamer  is  now  generally  given  to  it  by 
those  who  have  visited  these  regions." 

The  same  author  informs  us  that  Pecten  vitreus,  whose  shell  is 
found  attached  to  the  leaves  of  Fucus  giganteus,  together  with  other 
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Mollusca,  is  the  food  of  the  Steamer-Ducks  M.  braehypterui,  and  M. 
Patachonicus. 

('  Narrative  of  the  Surveying  Voyages  of  H.M.S.  Adventure  and 
Beagle,'  vol.  i.) 

Micropterus  comes  very  near  to  Microti  era,  Gravenhorst's  name  for 
a  genus  of  Coleopterous  Insects,  and  to  Microptere  of  Lacdpede,  who 
uses  tbe  term  to  designate  a  genus  of  Acanthopterygious  Fishes. 

MI'CROPUS  (Swainson),  a  genus  of  Birds  belonging  to  the  family 
BrachypodintB,  the  first  sub-family  of  the  Merididcs,  according  to  his 
arrangement.  [Merulice.] 

M.  chalcocc2>halus  ;  Ixos  chalcocephahis,  Temm.  The  male  has  the 
whole  bead  covered  with  a  sort  of  hood  of  metallic  black  with  violet 
reflections ;  the  neck,  tbe  shoulders,  the  back,  and  wings,  dull  gray  or 
lead  colour ;  breast  deep  gray,  which  becomes  brighter  on  the  other 
lower  parts  of  the  body;  wings  black,  but  the  secondaries  gray, 
bordered  with  whitish  ou  the  exterior  barbs  ;  tail  gray,  with  a  trans- 
verse black  band,  and  terminated  with  a  broad  wbite  border.  Length 
6  inches  4  lines.    Female  :  less  lively  in  colour. 

It  inbabits  Java,  where  Van  Hasselt  found  it  in  the  wild  and  woody 
district  of  Bantam. 


Wcropus  chalcocephahis  (male). 

MICROSCOPE,  USES  OF  THE.  There  are  few  instruments  that 
have  rendered  such  important  aid  in  scientific  search  as  the  Microscope. 
Tbe  chief  advances  tbat  have  been  made  in  the  natural  history  sciences, 
embracing  physiology,  during  the  latter  portion  of  the  first  half  of 
the  19th  century,  have  been  effected  by  its  ageucy.  The  structure  of 
this  instrument  has  been  gradually  rendered  more  perfect  as  tbe 
science  of  optics  advauced  ;  and  its  nature  and  arrangement  can  only 
be  understood  by  the  study  of  tbe  principles  of  this  science.  In  the 
articles  Light,  Lens,  Achromatic  Aberration,  Micrometer,  and 
Microscope,  in  the  Arts  and  Sciences  Division  of  this  work,  the 
student  will  find  the  principles  and  plan  on  which  this  instrument  is 
constructed  fully  elucidated.  We  purpose  here  referring  to  its  use  as 
an  instrument  of  natural  history  and  physiological  research,  and  of 
those  general  arrangements  and  applications  by  which  its  utility  can 
alone  be  fully  secured.  It  is  not  alone  sufficient  that  a  man  possesses 
eyes  in  order  to  observe  accurately,  nor  is  it  the  possession  of  a  costly 
microscope  tbat  will  enable  a  person  to  confirm  the  observations  of 
others  or  make  discoveries  of  his  own.  The  U3e  of  the  microscope  by 
uninstructed  and  incautious  observers  has  given  rise  to  many  absurd 
errors.  "  The  fruit  of  the  mulberry  has  been  mistaken  for  Entozoa  ; 
calcareous  corpuscles  have  been  regarded  by  several  observers  as  ova, 
and  the  appearance  arising  from  the  presence  of  concentric  lamina 
has  been  interpreted  to  be  the  coils  of  an  inclosed  embryo ;  similar 
corpuscles  have  also  been  regarded  as  nucleated  cells,  and  again  as 
blood-corpuscles ;  minute  fossils  in  chalk  have  been  strung  together 
with  portions  of  vegetable  tissue,  and  (perhaps)  the  spores  of  Algce, 
to  constitute  different  stages  of  a  fungus  :  minute  hairs  projecting  on 
the  surface  of  a  membrane  have  been  declared  to  be  spiculse  within 
subjacent  cells ;  and  quite  recently  one  writer  states,  that  certain 
minute  bodies  which  he  has  examined  are  either  blood-corpuscles  or 
the  spores  of  fungi,  but  which  is  doubtful !  while  another  recounts, 
how  by  fortunate  accident  he  discovered  that  corpuscles,  which  he 
had  regarded  at  first  as  consisting  of  fat,  were  afterwards  found 
accidentally  to  consist  of  calcareous  salts  ! 

"  Again,  we  read  in  physiological  works  of  the  yolk-cells,  and  the 
coloured  oil-globules  of  the  yolk;  and  a  beautiful  function  of  assimila- 
tion has  been  attributed  to  them ;  but  they  exist  only  in  the 
imagination  of  the  authors,  who  have  regarded  the  one  as  cells,  simply 
because  they  are  round,  and  tbe  other  as  consisting  of  fat,  because 
they  are  highly  refractive.  Since  the  publication  of  Schleiden's  cell- 
doctrine,  almost  everything  round  has  been  regarded  as  a  cell ;  any 
Bmgle  body  within  this,  or  where  there  are  several,  the  largest  has 


been  regarded  as  a  nucleus,  and  any  spot  within  the  nucleus  has 
been  viewed  as  a  nucleolus.  Whereas  many  of  the  so-called  cells  are 
homogeneous  spheres,  many  of  the  nuclei  are  vacuoles,  and  a  true 
nucleolus  is  very  rarely  found  except  in  books."  ('Micrographic 

Dictionary.') 

Against  such  errors  as  these  a  long-continued  and  careful  use  of  the 
microscope  can  alone  preserve  the  young  observer.  They  are  not  the 
result  of  imperfect  or  inferior  instruments,  but  the  consequences  of 
hasty  and  imperfect  observation.  They  have  been  made  by  persons 
using  the  most  costly  instruments  and  their  erroneousncss  demon- 
strated by  those  who  have  used  the  simplest  and  most  economical 
arrangements. 

In  microscopic  observations  two  things  must  he  remembered — 1st, 
That  in  the  microscope,  especially  with  high  powers,  we  see  surfaces, 
not  bodies.  It  frequently  happens  that  in  looking  upon  surfaces,  we 
get  a  glance  into  the  depths  of  transparent  objects  by  changing  the 
adjustment,  without  altering  the  position  of  the  object;  it  more  often 
happens  however  that  in  looking  upon  such  objects,  we  are  unable  to 
make  them  out  to  be  bodies  until  we  have  changed  their  position,  and 
ascertained  their  dimensions  in  three  different  directions;  this,  in 
many  cases,  from  the  nature  of  the  object  itself,  is  a  matter  of  great 
difficulty.  2nd,  That  we  seldom  see  the  objects  under  the  microscope 
in  their  natural  condition  ;  that  we  consequently  must  take  into  con- 
sideration the  changes  which  we  ourselves  partly  produce,  either  by 
the  medium  in  which  the  object  is  placed,  or  by  the  use  of  the  knife 
or  other  influences.  Long  and  thorough  practice  with  the  microscope 
secures  the  observer  from  deceptions  which  arise,  not  from  any  fault 
in  the  instrument,  but  from  a  want  of  acquaintance  with  the  micros- 
cope, and  from  a  forgetfulness  of  the  wide  difference  between  common 
vision  and  vision  through  a  microscope.  Deceptions  also  arise  from  a 
neglect  to  distinguish  between  the  natural  appearance  of  the  object 
under  observation,  and  that  which  it  assumes  under  the  microscope. 

To  these  difficulties  must  be  added  those  originating  in  tbe  eye 
its-  If,  through  the  so-called  '  Mouches  volantes,'  and  those  also  which 
arise  from  the  observer  being  unacquainted  with  the  appearance,  under 
the  microscope,  of  the  common  things  which  are  dispersed  through- 
out the  air  and  water,  such  as  small  particles  of  dust,  &c.  Lastly, 
deceptions  are  also  caused  by  air-bubbles,  by  molecular  motion,  and 
by  the  currents  which  arise  upon  the  stage  of  the  microscope  from 
the  evaporation  of  water,  or  from  the  intermingling  of  two  fluids. 
The  observer  must  learn  to  know  and  distinguish  all  these  things 
thoroughly,  and  then  no  further  deception  can  arise  from  these  causes. 

The  proper  use  of  the  microscope  is  always  the  principal  thing  to 
he  considered.  Hedwig  with  the  microscope  of  his  time,  promoted 
the  advancement  of  science  to  a  greater  extent  than  many  observers 
with  incomparably  better  instruments  have  done. 

In  order  to  use  the  microscope  properly,  the  observer  must  be 
skilful  in  handling  the  instrument  and  the  objects,  and  above  all 
things,  his  mode  of  proceeding  must  be  conducted  with  accuracy  and 
judgment,  and  he  must  he  able  to  give  a  sufficient  reason  for  every 
thing  that  he  does.  His  progress  in  research  will  be  slow,  but  sure ; 
he  must  endeavour  to  obtain  objects  from  every  possible  source,  and 
must  examine  them  thoroughly  ;  he  must  verify  his  own  observations 
as  scrupulously  as  possible,  and  so,  progressing  step  by  step,  he  will 
attain  the  desired  end.  Work  without  method  will  seldom  lead  to 
any  result ;  the  finest  sections  of  wood  made  only  in  one  direction,  or 
in  a  wrong  direction,  do  not  lead  to  any  knowledge  of  the  wood  under 
observation.  Single  observations  (of  wood,  for  instance),  irregularly 
made  from  time  to  time,  only  show  the  condition  of  the  wood  at  the 
time  of  that  particular  observation,  and  throw  no  light  on  its  condition 
at  an  earlier  or  later  period ;  whilst  sections  made  in  a  proper  manner, 
and  well-preserved  specimens  of  the  successive  conditions  of  the  wood, 
furnish  irrefragable  proofs,  the  one  of  the  construction,  and  the  other 
of  the  development  in  the  growth  of  the  wood  under  observation. 
(Schacht  on  the  '  Microscope.') 

Before  speaking  of  the  methods  of  examining  and  preserving  bodies 
for  microscopic  observation,  it  will  be  better  to  draw  attention  to  the 
natural  objects,  to  the  examination  of  which  it  has  been  applied  with 
so  much  success.  In  both  the  inorganic  and  organic  worlds  the  micro- 
scope is  made  subservient  to  observation.  To  speak  first  of  inorganic 
substances  and  materials  not  under  the  influence  of  vital  action,  it 
has  been  found  of  great  use  in  determining  the  form3  of  minute 
crystals.  In  this  way  it  aids  the  analytical  chemist.  In  the  exami- 
nation of  the  saline  contents  of  water,  if  a  small  quantity  of  the 
water  is  allowed  to  evaporate  upon  an  ordinary  glass  slide,  its  contents 
may  be  judged  of  by  the  forms  which  the  crystalline  matters  assume. 
In  fluids  obtained  from  organic  bodies  this  plan  of  examination  has 
been  lately  applied  with  the  most  interesting  results.  A  series  of  the 
most  beautiful  illustrations  of  the  microscopic  characters  exhibited  by 
crystals  obtained  by  the  evaporation  of  the  blood  and  other  fluids, 
will  be  found  in  Dr.  Otto  Funke's  '  Atlas  of  Physiological  Chemistry,' 
and  also  in  the  '  Micrographic  Dictionary,'  by  Dr.  Griffiths  and 
Mr.  Henfrey.  Not  only  are  the  natural  crystalline  constituents 
dissolved  up  in  liquids  thus  obtained,  but  new  combinations  obtained 
by  the  addition  of  re-agents.  This  mode  of  inquiry  is  equally 
applicable  to  the  excretions  of  the  human  body,  and  is  rapidly 
becoming  one  of  the  most  important  means  of  diagnosis  in  the  hands 
of  the  physician-. 
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Although  dealing  with  tho  disposition  of  largo  in..  ■  .•  of  m alter,  of 
which  tho  earth's  surface  is  composed,  important  knowledge  is  obtained 
by  the  geologist  by  examining  ininuto  portions  of  them  witli  tho  aid 
of  the  microscopo.  It  is  by  the  aid  of  this  instrument  alone  that  tho 
question  of  the  manner  in  which  an  extensive  series  of  rooks  has  boon 
deposited  can  bo  determined.  Many  rooks  which  present  a  homoge- 
neous surface,  when  sections  arc  made  of  them  and  placed  under  tho 
microscope,  are  found  to  consist  of  the  remains  of  the  minutest  forms 
of  organic  beings.  [DiatomaoE/K;  Infusoria.]  Whilst,  on  tho  other 
hand,  rooks  which,  liko  the  Oolites,  present  to  tho  naked  eyo  the 
appearance  of  being  composed  of  various  forms  of  organic  beings, 
on  close  examination  with  tho  microscope  aro  found  to  present  appear- 
ances due  to  purely  physical  causes.  Each  of  tho  little  egg-like  bodies 
seen  in  these  rocks  is  found  to  contain  a  particle  of  sand  surrounded 
by  carbonate  of  lime.  [Maonksian  Limestone  ;  Oolitic  System.] 
It  frequently  happens  that  tho  fossilised  parts  of  the  higher  animals 
which  aro  left  in  the  solid  rock  aro  too  small  or  shapeless  to  indicate 
the  characters  of  tho  family  to  which  thoy  belonged ;  but  by  tho  aid 
of  tho  microscope  this  question  can  be  determined  in  multitudes  of 
instances.  It  has  been  found  by  the  recent  researches  of  Dr.  Carpenter 
and  others,  that  tho  microscopic  characters  afforded  by  the  structure 
of  shells  are  frequently  so  distinct  as  to  afford  the  means  of  distin- 
guishing between  allied  species  of  Mollusca.  This  is  a  subject  of  the 
highest  interest  to  the  geologist;  for  of  all  the  remains  of  animal  life 
those  of  the  Mollusca,  from  the  hard  nature  of  their  shells,  are  those 
which  are  furnished  to  him  in  greatest  abundance  for  distinguishing 
the  character  of  different  strata,  and  determining  their  relative  age. 
Amongst  the  vertebrato  animals,  next  to  the  teeth,  the  bones  are  the 
parts  which  are  most  frequently  left  in  rocks.  When  the  form  of  the 
bone  is  no  guide,  its  microscopic  structure  will  determine  the  family 
to  which  it  belongs.  The  forms  presented  by  the  lacuna;,  or  bone-cells 
[Bone],  which  are  only  visible  by  the  aid  of  the  microscope,  are  found 
to  differ  so  much  in  fish,  reptiles,  birds,  and  mammals,  as  to  afford  tho 
means  of  distinguishing  each  class.  The  teeth  are  only  modified  bone, 
and  although  they  present  most  frequently  a  very  definite  external 
form,  and  are  usually  better  preserved  than  any  other  part  of  an 
animal  body,  they  afford  still  more  definite  characters  by  the  modifi- 
cations of  the  internal  portions  of  their  structure.  It  is  thus  that  the 
internal  structure  of  the  tooth  presents  a  better  character  than  any 
other  part  of  its  structure  in  the  gigantic  extinct  frog,  the  Laby- 
rinlhodon.  [Amphibia.] 

Among  the  earlier  fishes  which  inhabited  the  seas  of  the  earth  were 
principally  those  which  have  a  cartilaginous  skeleton ;  but  with  this 
perishable  skeleton  they  were  endowed  with  hard  scales,  which  have 
resisted  all  decomposing  agencies,  and  these  scales,  frequently  scattered, 
are  the  only  record  of  their  existence.  From  microscopic  examination 
of  the  structure  of  these  scales,  Professor  Williamson  has  shown  that 
the  species  of  those  fishes  can  be  detected. 

Numerous  are  the  forms  of  Zoophyta,  Polyzoa,  and  Echinodermaia 
that  have  left  remains  in  the  strata  of  the  earth  which  the  naked  eye 
can  by  no  means  distinguish,  but  whose  differences  are  immediately 
revealed  when  sections  of  their  fossilised  remains  are  placed  under 
the  microscope.  Examples  of  these  will  be  found  in  the  second 
volume  of  Professor  Quekett's  '  Lectures  on  Histology.' 

We  pass  from  this  glance  at  the  use  of  the  microscope  to  the 
chemist  and  geologist,  to  point  out  it3  value  in  researches  connected 
.with  living  organised  beings.  We  begin  with  plants.  It  is  in  the 
vegetable  structure  that  the  ultimate  cells,  of  which  all  organised 
beings  are  composed,  are  most  easily  discerned.  The  earliest  micro- 
scopic observers  were  aware  of  this.  It  was  left  however  for  Schleiden 
to  perceive  the  full  significance  of  this  fact  in  1838,  when  he  drew 
attention  to  the  cytoblast  as  the  source  of  the  growth  and  life  of  the 
cell.  [Cells.]  He  was  followed  by  Schwann,  who  pointed  out  that 
the  cell  was  of  equal  importance  in  the  animal  as  the  vegetable  king- 
dom. The  ultimate  cell  of  tho  plant  or  animal  is  only  visible  by  the 
aid  of  the  microscope ;  hence  whatever  importance  is  attached  to  the 
discovery  of  cells  and  the  formation  of  tissues  by  their  agency  is  due 
to  the  use  of  the  microscope. 

The  unceasing  labours  of  microscopic  observers  during  the  last 
quarter  of  a  century  have  developed  a  new  branch  of  science  called 
histology  [Histology],  which  embraces  a  knowledge  of  the  ultimate 
structure  of  the  tissues  of  which  all  parts  of  plants  and  animals  are 
composed. 

One  of  the  most  interesting  facts  couuected  with  the  history  of  the 
microscope  is  the  discovery  of  the  existence  of  minute  animals  and 
plants,  inhabiting  more  especially  water,  and  which  are  perfectly 
invisible  to  the  naked  eye.  The  earliest  observations  on  these  minute 
beings  were  made  by  Leeuwenhoek  in  the  middle  of  the  17th  century; 
but  it  was  left  for  Ehrenberg,  during  the  present  century,  to  make 
known  to  it3  full  extent  the  immense  variety  of  forms  assume  1  by 
these  microscopic  beings.  [Diatomace jd  ;  Desmidie.e;  Infusoria.] 
Since  the  publication  of  the  '  Infusionsthierchen,'  these  minute  organ- 
isms have  been  a  source  of  increasing  interest  to  microscopic  observers. 
Representing  the  entire  animal  or  plant  in  it3  simplest  form,  the 
observations  of  their  growth,  structure,  and  functions  have  thrown 
light  on  some  of  the  most  complicated  problems  of  animal  and 
vegetable  physiology.  Small  as  they  are,  they  make  up  for  want  of 
size  by  the  prodigious  numbers  in  which  thev  occur,  aud  the  important 
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functions  they  scorn  to  perform  in  tho  universe.  Tho  unveiling  thU 
world  of  Ufa  is  entirely  duo  to  tho  agency  of  tho  microscope. 

It  is  not  however  alono  in  reveal  in/  tho  minute  structure  of  pi  nits 
and  minute)  as  tho  existence  of  organic  beings  of  minute  nv/.-,  that 
tho  naturalist  and  physiologist  aro  indebted  to  tho  microscope.  By 
its  aid  they  have  been  enabled  to  investigate  tho  fimetiuiis  performed 
by  cells.  If  tho  tissues  of  plants  and  animals  are  built  up  of  cells  it 
was  a  natural  inference  that  these  cells  performed  an  important  part 
in  tho  functions  of  GheM  tissues.  It  was  soon  found  that  the  animal 
and  plant  increased  in  size  by  tho  multiplication  of  these  cells;  that 
tho  tissues  were  renewed  by  their  agency ;  that  tho  function  of  secretion 
was  performed  by  them  ;  in  short,  that  it  was  by  tho  aggregate  of  th'ir 
functions  that  plants  and  animals  lived,  Hence  tin:  e  ll  theory,  or  cell 
doctrine,  has  been  to  tho  explanation  of  the  phenomena  of  living 
beings  what  the  law  of  gravitation  was  to  the  phenomena  of  the 
physical  universe.  Till  tho  application  of  the  microscopo  the  myste- 
rious function  by  which  new  beings  in  plauts  and  animals  were 
produced  was  only  imperfectly  apprehended  ;  but  since  it«  extended 
employment  tho  laws  which  regulate  this  process  have  become  per- 
fectly obvious,  and  but  little  remains  to  complete  our  knowledge  of 
the  subject.     [REPRODUCTION  IN  PLANTS  AND  ANIMALS.] 

Having  pointed  out  the  objects  of  the  use  of  the  microscope,  we 
now  proceed  to  give  some  general  directions  for  examining  them.  In 
giving  these  directions  we  shall  follow  Dr.  Schacht,  whose  work  on  the 
microscope  has  been  translated  into  English  by  Mr.  Currey. 

One  of  the  principal  requisites  for  microscopical  investigation, 
besides  a  good  instrument,  is  a  proper  supply  of  light.  When  the 
position  and  nature  of  the  apartment  can  be  selected  at  pleasure,  a 
room  should  be  chosen  having  windows  facing  the  west  or  the  nortb, 
or,  what  is  better,  a  room  with  windows  towards  both  those  quarters  of 
the  heavens.  The  windows  must  be  as  high  as  possible,  since  the 
light  received  from  the  horizon  is  the  most  favourable;  light  reflected 
from  a  white  wall,  or  the  light  of  white  clouds,  is  often  very 
advantageous.  The  light  of  scudding  clouds  fatigues  the  eye  by  the 
rapid  change  in  the  intensity  of  the  light,  besides  rendering  necessary 
a  continual  change  in  the  position  of  the  mirror.  No  ordinary  observa- 
tion is  possible  in  direct  sunlight;  this  light  is,  in  the  first  place,  far 
too  dazzling  for  the  eye  to  bear;  and,  in  the  second  place,  it  causes 
appearances  which  give  rise  to  the  grossest  deceptions.  In  working 
with  the  microscope  in  the  forenoon  and  in  the  middle  of  the  day,a 
room  lying  to  the  east  or  to  the  south  must  therefore  be  avoided  :  by 
means  of  white  blinds,  or  curtains,  the  inconvenience  may,  to  a  certain 
extent,  be  avoided. 

Many  objects  are  seen  very  beautifully  by  lamp-light,  but  this  light 
is  far  more  glaring  than  daylight.  When  the  light  is  made  to  pass 
through  blue  glass  before  reaching  the  mirror,  it  bears  a  greater 
resemblance  to  daylight,  and  is  pleasanter  to  the  eye.  A  piece  of 
white  ground-glass,  fastened  in  a  wooden  frame,  and  placed  before  the 
lamp,  will  have  the  same  effect.  By  regulating  the  lin'ht  of  the  lamp 
in  this  manner,  objects  already  prepared  may  be  shown  very  well  by 
night,  but  it  is  hardly  possible  to  make  fine  preparations  with  such 
an  illumination  ;  for  exact  observation,  therefore,  the  day-time  only 
must  be  selected.  In  order  to  intercept  the  light  of  the  horizon  by 
means  of  the  mirror,  the  latter  is  placed  at  least  three  feet  from  the 
window,  the  microscope  is  turned  with  the  mirror  towards  the  light, 
and  the  whole  instrument,  but  especially  the  mirror,  is  placed  iu 
different  positions  whilst  the  observer  looks  through  the  eye-glass ; 
the  light  is,  in  fact,  sought  after  :  when  the  field  of  view  appears 
clearest  and  brightest,  the  object  which  is  to  be  observed  is  pushed 
under  the  microscope. 

When  it  is  wished  to  examine  opaque  objects  with  incident  or 
reflected  light,  the  microscope  may  often  be  advantageously  brought 
nearer  to  the  window.  Since  for  this  kind  of  illumination  a  raiuh 
larger  quantity  of  light  is  necessary,  direct  sunlight  is  sometim-s 
desirable ;  in  the  absence  of  this,  the  condensing  lens  is  use  i,  by 
means  of  which  the  greatest  possible  quantity  of  light  is  concentrated 
upon  the  object.  In  this  kind  of  illumination,  the  acc-ss  of  light 
from  below,  which  would  interfere  with  the  observation,  is  prevented 
by  closing  the  diaphragm.  For  objects  which  are  altogether  opaque,  a 
background  which  is  white,  but  not  glittering,  is  often  advantageous. 

The  table  at  which  microscopical  observations  are  undertaken  must 
be  sufficiently  large,  aud  very  firm ;  it  must  be  so  arranged  that  all 
the  apparatus  which  is  ever  wanted  shall  be  at  hand.  Much  time  is 
spared  by  attention  to  this,  aud  in  microscopical  investigations  time 
passes  only  too  quickly ;  moreover,  in  a  very  confined  space  it  is 
impossible  to  make  effectual  preparations  with  the  simple  microscope. 
Every  object  intended  for  investigation  should  be  examined  in  the 
first  instance  with  a  low  magnifying  power,  since  by  that  means  a  far 
larger  portion  of  the  object  is  seen,  and  thus  a  better  impression  with 
regard  to  the  whole  is  obtained.  Should  the  light  be  too  strong,  the 
plane  mirror  may  be  used  instead  of  the  concave  one.  When  the 
observer  has  gained  as  much  information  as  he  can  with  the  low- 
magnifying  power,  for  instance,  one  of  50  diameters,  or,  iu  some 
cases,  even  a  less  magnifying  power,  the  object-glass  is  changed  for  a 
more  powerful  one.  When  the  most  powerful  object-glass  has  been 
used,  and  a  still  stronger  magnifying  power  is  found  desirable,  then  a 
stronger  eye-glass  is  taken.  As  a  general  rule,  the  eye-glass  of  lowest 
power  should  be  used,  and,  if  necessary,  the  magnifying  power  shoull 
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be  increased  by  passing  from  the  object-glasses  of  lower  power  to 
those  of  higher  power  ;  but,  nevertheless,  for  seeing  with  convenience, 
and  especially  for  drawing,  the  use  of  a  powerful  eye-glass  is  often 
not  without  advantage.  As  long  as  the  magnifying  power  can  be 
increased  by  means  of  an  object-glass,  recourse  should  never  be  bad 
to  the  eye-glass,  since,  both  the  light  and  the  sharpness  of  outline  of 
the  image  are  necessarily  diminished  by  the  use  of  a  powerful  eye- 
glass, which  is  not  the  case  in  using  a  more  powerful  object-glass. 

In  some  cases,  it  is  a  good  plan  to  shade  with  the  left  hand,  the 
eye  which  looks  into  the  microscope.  When  an  object  is  thin  enough 
to  be  seen  with  transmitted  light,  it  is  first  illuminated  with  light 
transmitted  directly,  and  is  examined  with  different,  and  gradually 
increasing,  magnifying  powers  ;  should  any  details  of  the  image  remain 
undefined,  obliquely  transmitted  light  is  used,  which  is  insinuated 
into  all  the  different  corners  of  the  object.  In  some  microscopes  this 
is  attained  by  turning  the  stage  round  its  axis ;  where  this  arrange- 
ment is  wanting,  the  position  of  the  object  must  be  changed  by  moving 
it  with  the  hand.  Lines  always  stand  out  most  clearly  when  oblique 
light  fulls  upon  them  at  a  right  angle:  where,  therefore,  a  line  is  sus- 
pected to  exist,  or  is  only  dimly  seen,  particular  attention  must  be 
paid  to  this  circumstance.  In  submitting  objects  to  incident  light,  the 
same  rule  generally  holds  good,  and  particular  care  must  be  taken,  by 
turning  either  the  stage  or  the  object  itself,  to  concentrate  the  light 
in  all  possible  directions  upon  the  object.  Object-glasses  of  very 
high  power  cannot  be  used  with  incident  light,  iuasmuch  as  the 
shortness  of  their  focal  length  prevents  the  light  from  falling  on  the 
object ;  in  this  case  recourse  must  be  had  to  less  power  object-glasses, 
and  more  powerful  eye-glasses.  As  a  geueral  rule,  low-magnifying 
powers  are  sufficient  when  incident  light  is  used. 

Objects  ore  frequently  examined  by  polarised  light.  In  order  to 
effect  this  an  instrument  called  a  polariscope  is  employed.  That  most 
frequently  used  is  the  arrangement  proposed  by  Mr.  Nichol,  It 
consists  of  two  prisms  of  Iceland  spar,  one  of  which  is  fitted  beneath 
the  stage,  the  other  is  attached  to  the  eye-piece.  Tourmaline  is  also 
used  for  the  same  purpose.  Large  crystals  of  iodide  of  quinine  have 
also  been  shown  by  Dr.  Herapath  to  be  applicable  in  polarising  light 
for  the  microscope.  ('  Quarterly  Journal  of  Microscopical  Science,' 
vol.  ii.)  By  the  use  of  polarised  light  objects  frequently  exhibit 
their  structure  in  a  more  perfect  manner.  "Various  objects,  especially 
crystals  of  a  spherical  or  oval  form,  exhibit  a  beautiful  variety  of 
colour  in  this  way.  In  some  cases  it  may  be  made  the  means  of 
testing  the  nature  of  an  object. 

In  most  instances,  objects  are  examined  under  water  :  it  is  but 
seldom,  as,  for  instance,  in  examining  pollen  or  spores,  that  it  is  neces- 
sary to  observe  them  in  different  media,  and  also  when  dry.  In  the 
case  of  incident  light,  water  often  operates  injuriously,  especially  when 
the  object  is  not  quite  covered  by  it :  it  is  therefore  advisable,  for 
certain  particular  objects,  as,  for  instance,  the  embryoes  of  grasses,  to 
observe  them  first  without  water,  and  afterwards  under  water ;  by 
placing  them  under  a  cover,  and  adding  water  with  a  camel's-hair 
brush,  the  object  is  generally  sufficiently  and  fully  immersed.  When 
low-magnifying  powers  are  used,  it  is  not  necessary  that  the  objects 
should  be  placed  under  a  glass  cover,  in  fact,  in  many  cases  where  it 
is  wished  to  have  the  power  of  turning  the  object  round,  or  when  it  is 
thought  that  the  object  may  be  improved  by  any  additional  cutting 
or  preparation,  it  is  very  advantageous  not  to  cover  it ;  when  object- 
glasses  of  very  high  power  are  used,  the  focal  distance  is  so  short,  that 
in  order  to  prevent  striking  the  lens  against  the  object,  or  dipping  it 
in  the  fluid  upon  the  object  plate,  it  is  necessary  to  make  use  of  glass 
covers.  When  these  are  used,  the  fluid  iu  which  the  object  lies  fre- 
quently becomes  lessened  by  evaporation  during  the  observation,  in 
which  case  a  fresh  drop  is  added  at  the  edge  of  the  glass  cover  by 
means  of  a  glass  rod,  or  a  clean  camel's-hair  brush,  which  may  be  used 
when  it  is  wished  to  add  a  solution  of  iodine,  or  of  chloride  of  zinc  and 
iodine,  to  objects  which  are  already  immersed  in  water. 

When  any  chemical  re-agents  are  used,  whether  iodine,  caustic 
pota-h,  or  an  acid,  the  object  should  always  be  covered  with  a  thin  plate 
of  glass ;  in  using  volatile  acids,  such  as  nitric  acid  and  hydrohloric 
acid,  too  much  care  cannot  be  taken.  The  vapour  of  sulphuretted 
hydrogen  has  a  very  injurious  effect  upon  flint  glass,  which  is  used  by 
some  opticians  for  the  under  side  of  the  object-glass. 

When  the  microscope  is  in  daily  use,  it  is  a  good  plan  to  keep  it 
under  a  high  bell-glass,  or  an  ornament  shade. 

The  greatest  cleanliness  and  accuracy  are  indispensable  for  micros- 
copical investigations  :  it  must  be  laid  down  as  a  rule  always  to  use 
the  cleanest  water,  in  the  cleanest  vessels,  for  moistening  the  slides. 
Even  with  this  precaution  it  is  impossible  entirely  to  protect  the 
object  from  becoming  soiled  with  particles  of  dust.  Extraneous 
things  of  this  kind  will  not  easily  deceive  a  practised  observer;  a 
beginner  however  may  be  easily  misled  by  them.  Water  which  has 
been  left  standing  should  never  be  used,  since  it  too  frequently  con- 
tains the  inferior  sorts  of  animals  and  plants;  and  when  different 
objects  are  examined  one  after  another,  fresh  water  should  be  taken 
for  every  new  object,  in  order  that  no  particles  of  the  objects  which 
have  been  previously  examined  may  be  mixed  with  the  water  upon 
the  slide.  Many  errors  may  be  traced  to  a  neglect  of  small  precautions 
of  this  sort. 

In  order  to  be  able  to  recognise  extraneous  objects  as  su/ih,  it  is 


advisable  to  gain  an  acquaintance  with  those  things  which,  notwith- 
standing all  precautions,  cannot  always  be  avoided.  To  this  class  of 
things  belong — 1st,  Air-bubbles,  which,  with  transmitted  light,  gener- 
ally appear  in  the  form  of  circles  of  larger  or  smaller  diameter,  with 
a  dark,  black-looking  rim  :  with  incident  light,  on  the  contrary,  their 
rim  appears  of  a  white  colour.  When  the  object  is  under  a  glass 
cover  and  in  contact  with  it,  the  larger  air-bubbles  frequently  assume 
a  very  irregular  shape  ;  the  above-mentioned  optical  fact  is  generally 
however  by  far  the  best  proof  of  the  presence  of  air,  and  by  it  the 
presence  of  air  may  be  detected  both  in  and  between  the  cells  of 
plants.  2nd,  Colourless  or  coloured  fibres  of  paper,  or  of  linen, 
woollen,  or  silk-textures,  left  behind  upon  the  object-glasses,  from  the 
cloths  with  which  they  have  been  cleaned,  and  also  the  hairs  which 
have  been  detached  from  the  brush.  3rd,  Granular  particles  of  dust 
of  irregular  shape,  which  are  frequently  coloured,  and  are  probably 
produced  by  the  decay  of  organised  bodies.  If  it  is  wished  to  examine 
plants,  or  parts  of  plants,  which  grow  either  iu  or  upon  the  earth, 
or  in  water,  great  attention  must  be  paid  to  the  many  organised  bodies 
which  are  likely  to  be  met  with  :  pains  must  be  taken  by  careful  obser- 
vation to  become  acquainted  with  the  lower  forms  of  animals  and 
plants :  it  is  necessary,  for  instance,  to  be  able  to  distinguish  the 
common  forms  of  Infusoria,  both  those  which  are  provided  with 
siliceous  coatings,  and  those  that  are  not ;  also  with  the  yeast  plant, 
the  different  forms  of  mould,  the  Osciilatoria,  and  such  like  things,  in 
order  to  be  able  to  separate  them  from  the  particular  object  under 
consideration. 

The  epithelial  cells  of  the  mucous  membrane  of  the  mouth  are  also 
objects  which  may  deceive  the  observer.  They  occur  when  the  brush 
is  drawn  through  the  mouth  previously  to  bringing  an  object  upon 
the  object-plate.  It  is  advisable  never  to  pass  the  brush  through  the 
mouth.  When  in  cutting  small  objects,  the  latter  are  held  between 
the  thumb  and  forefinger,  or  upon  the  forefinger  alone,  it  often  happens 
that  small  fragments  of  the  skin  of  the  finger  are  cut  off  at  the  same 
time.  The  observer  must  learn  to  distinguish  these  fragments,  as  well 
as  the  small  pieces  of  cork  which  he  will  meet  with  in  sections  made 
between  that  substance. 

Appearances  of  motion,  either  usual  or  accidental,  may  also  give  rise 
to  mistakes,  and  these  must  therefore  be  learnt.  Molecular  motion  is 
peculiar  to  all  very  small  bodies,  contained  in  a  thin  fluid  medium  ;  it 
consists  of  a  somewhat  trembling  motion  of  these  small  bodies ;  it  is 
frequently  seen  in  the  interior  of  pollen  grains;  it  may  be  observed 
still  better  iu  certain  fluids,  for  instance  milk,  when  a  small  quantity 
is  mixed  with  water,  and  placed  under  the  microscope,  with  a  magni- 
fying power  of  from  200  to  400  diameters.  When  acquaintance  is 
once  made  with  this  phenomenon  no  further  deception  can  be  caused 
by  it.  The  same  result  follows  from  accidental  currents  upon  the 
object-plate,  which  may  take  place  either  by  evaporation  or  by  the 
mingling  of  two  fluids  of  unequal  specific  gravity,  or  by  the  dissolving 
of  any  salt  existing  in  the  fluid. 

Observations  are  made  less  frequently  with  reflected  than  with 
transmitted  light,  but  since  the  latter  can  only  be  used  for  very  thin 
objects,  the  principal  point  to  be  attended  to  in  dealing  with  opaque 
objects,  is  to  make  such  an  arrangement  of  them,  as  to  enable  the 
observer  clearly  to  make  out  their  details.  The  manner  in  which  the 
object  is  divided  must  be  regulated  and  altered  according  to  the 
nature  of  the  object  itself,  and  the  information  which  it  is  wished,  by 
the  help  of  the  microscope,  to  obtain  respecting  it.  Firm  homoge- 
neous textures,  such  as  wood,  must  be  treated  quite  differently  from 
delicate  objects  composed  of  different  organs,  such  as  buds  and 
blossoms ;  in  the  case  of  wood  it  is  sufficient  to  take  as  thin  a  slice  as 
possible,  cut  in  a  certain  fixed  direction ;  in  the  case  of  buds  and 
blossoms,  attention  must  be  paid  not  only  to  the  direction,  but  also, 
particularly,  to  the  point  at  which  the  section  is  made ;  it  is  necessary 
to  exhibit  an  accurate  longitudinal  section  through  the  middle  of  the 
whole  bud  or  blossom,  and  an  equally  accurate  transverse  section  made 
at  different  heights,  in  order  to  ascertain  the  arrangement  of  the 
organs  with  respect  to  one  another;  moreover,  the  different  parts  of 
the  organs  must  be  separated  and  examined  by  themselves ;  in  cases 
like  this,  and  especially  in  inquiries  connected  with  the  development 
of  plants,  a  dissecting  microscope  is  necessary.  The  same  remarks 
apply  to  hard  and  soft  animal  tissues. 

Succulent  or  spongy  tissues  have  generally  large  cells ;  it  is  not 
necessary  therefore  to  have  thin  sections  of  such  tissues,  which  are 
always  difficult  to  make.  Delicate  animal  tissues  may  advantageously 
be  placed  in  spirit  or  pyroligneous  acid  for  some  days,  provided  it  is 
not  necessary  that  the  tissues  should  be  examined  whilst  fresh  ;  but 
there  is  little  advantage  to  be  derived  from  treating  botanical  objects 
in  that  manner.  It  is  a  good  plau  however,  in  many  cases,  to  saturate 
delicate  portions  of  animals  and  vegetables  with  thick  gum-mucilage, 
and  to  let  them  dry  slowly  in  the  air. 

In  dissecting,  different  methods  must  be  adopted,  according  to  the 
magnitude  of  the  different  objects;  objects  of  large  size  may  be  held 
with  the  left  hand,  or  with  the  thumb  and  forefinger  of  that  hand ; 
very  small  or  very  thin  objects,  such  as  the  stems  of  mosses,  thin 
twigs  and  roots,  leaves,  small  seeds,  and  such-like  things,  may  be 
placed  between  two  pieces  of  cork,  and  thin  slices  of  the  object  cut 
by  means  of  a  sharp  knife  or  razor. 

Observations  are  sometimes  disagreeably  impeded  by  the  presence 
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of  air,  which  becomes  accumulated  in  the  hairy  parts  of  plants,  in  tho 
intercellular  canals,  in  the  vessels,  and  in  wood;  it  is  best  removed  by 
placing  the  object  for  a  few  minutes  in  a  small  watch  glass  filled  with 
alcohol;  when  taken  out  of  tho  alcohol  it  must  bo  put  into  water,  and 
then  transferred  to  the  slide.  Whon  it  is  wished  to  examine  the  coll 
eon  tents,  in  which  the  changes  are  generally  produced  by  the  operation 
of  alcohol,  the  removal  of  tho  air  may  bo  advant.igoously  effected  by 
tho  use  of  the  compressorium,  which  is  permitted  to  operate  conti- 
nuously upon  tho  object,  whilst  the  observer  looks  into  tho  microscope. 
In  the  absence  of  a  compressorium,  the  lingers  may  bo  lightly  pressed 
against  the  glass  cover. 

For  transferring  objects  from  ono  fluid  into  another  a  very  fine 
camel's-hair  brush  should  bo  employed ;  needles  and  other  sharp 
instruments  should  never  be  used  for  this  purpose,  since  tho  object 
may  bo  easily  injured  by  them.  Whon  tho  object  is  very  small  it 
will  be  more  easily  found  if  the  watch  gloss  is  placed  upon  a  dark 
back  ground. 

The  microscope  only  affords  a  view  of  one  surface  of  an  object; 
when,  therefore,  bodies  are  subjected  to  examination,  it  is  not  sufficient 
for  a  correct  understanding  of  them  to  examine  one  side  only ;  a 
transverse  section  and  a  longitudinal  section,  and,  in  fact,  frequently 
many  longitudinal  sections  in  different  determinate  directions,  must 
be  carefully  examined  and  compared  with  one  another  before  the 
observer  can  be  satisfied  that  he  has  made  out  the  construction  of  the 
body  under  observation.  That  which  iu  objects  of  largo  size  is 
attained  -by  the  help  of  the  knife,  is  effected,  in  the  caso  of  very 
small  opaque  objects,  by  examining  them  on  different  sides.  In 
examining  small  bodies  which  are  very  transparent,  as,  for  instance, 
the  ovules  of  Orchidece,  or  grains  of  pollen  or  starch,  the  adjustment 
of  the  miscroscope  is  varied  from  time  to  time,  by  which  means  the 
upper  side  of  the  object  is  first  brought  into  the  focus,  then  the 
middle  (which  may  be  called  an  optical  section,  transverse  or  longitu- 
dinal, as  the  case  may  be),  and,  lastly,  the  under-side.  The  more 
perfect  the  object-glass  the  more  exact  is  the  focal  plane,  and  the  more 
sensitive  is  the  instrument  to  any  small  alteration  of  the  focus,  on 
which  account  the  observer  should  always  keep  his  hand  upon  the 
fine-adjusted  screw  whilst  he  is  employed  upon  observations  requiring 
much  accuracy.  The  sensitiveness  above  mentioned  increases,  iu 
good  instruments,  in  proportion  to  the  magnifying  power,  and  also 
with  the  angle  of  the  aperture  of  the  glass. 

The  accurate  adjustment  of  an  object  is  judged  of  by  the  sharpness 
of  delineation  of  the  image.  The  adjustment  is  more  accurate  in  pro- 
portion to  the  delicacy  and  sharpness  of  the  lines  seen  upon  small 
objects,  and  also  in  proportion  to  the  fineness  and  clearness  of  the 
outline,  which  should  be  soft,  but  well-defined.  The  scales  of  the 
Ilipparchia  Janira,  a  common  brown  Butterfly,  are  well  adapted 
for  enabling  a  person  to  judge  of  the  accuracy  of  an  adjustment;  the 
smallest  change  of  focus  causes  transverse  stria)  to  disappear. 

In  examining  small  round  bodies,  such  as  pollen-grains,  the  position 
of  tho  objects  should  be  changed,  by  gently  pushing  the  glass-cover  so 
as  to  cause  the  bodies  to  roll  about ;  by  this  means  different  sides  of 
the  objects  are  seen,  and  from  the  different  images  presented  to  the 
eye  their  true  form  is  made  out. 

Small  objects  should  never  be  compressed  between  two  glass  slides, 
that  being  too  rough  a  method  of  proceeding.  If  however  it  is  supposed 
that  anything  is  to  be  gained  by  compression,  then  it  is  advisable  to  use 
the  compressorium,  which  is  an  instrument  consisting  of  a  mechanical 
arrangement  by  which  the  thin  glass  covering  an  object  may  be  com- 
pressed at  will.  When  the  compressorium  is  cautiously  used,  the 
observer,  by  carefully  watching  what  takes  place,  can  gain  a  knowledge 
of  the  changes  produced  by  pressure  during  the  time  the  compressorium 
is  permitted  to  work.  In  certain  cases,  where,  for  instance,  the  question 
is  whether  a  particular  object  is  a  delicate  cell  or  a  drop  of  some 
fluid,  the  compressorium  may  be  of  service;  since,  if  a  cellular  mem- 
brane be  present,  it  will  burst  and  discharge  its  contents  as  the  pressure 
is  increased,  whereas  the  drop,  whether  it  be  oil,  liquid  resin,  or  any 
other  chemical  substance  upon  the  slide,  will  only  change  its  form. 

In  examining  any  object,  whether  animal  or  vegetable,  it  is  not 
sufficient  to  observe  the  nature,  form,  and  arrangement  of  the  cells ; 
it  is  necessaiy  also  to  pay  attention  to  their  contents,  which,  in  the 
case  of  plants,  are  different  accordiug  to  the  functions  assigned  to 
them  by  nature.  It  is  necessary,  therefore,  to  distinguish — 1st, 
Whether  a  cell  is  empty,  that  is  to  siy,  whether  it  contains  air,  as  is 
the  case,  for  instance,  with  perfect  vessels  and  wood-cells;  2udly, 
Whether  its  contents  are  fluid  with  a  solid  substance  contained  iu  the 
fluid.  Another  question  which  arises  is  as  to  the  nature  of  the  fluid 
contents,  that  is,  whether  they  consist  of  a  homogeneous  fluid,  or  of 
fluids  of  different  consistencies,  apparently  not  intermingling  with  one 
another ;  the  manner  in  which  these  fluids  are  affected  by  chemical 
re-agents  has  also  to  be  considered.  Lastly,  the  solid  ingredients  of 
the  cell-contents,  and  their  physical  and  chemical  nature,  must  also  be 
attended  to.  There  are  some  substances  dissolved  in  the  juices  of  the 
cell,  such  as  sugar,  for  example,  for  which  no  certain  chemical  re-agents 
are  known.  Gum  and  dextrine  are  coagulated  by  alcohol ;  the  presence 
of  nitrogenous  substances  is  proved,  by  the  use  of  sugar  and  sulphuric 
acid,  which  produce  a  red  colour,  or  by  a  solution  of  iodine,  or  of 
chloride  of  zinc  and  iodine,  and  also  by  nitric  acid,  with  ammonia 
subsequently  added  to  it;  in  these  three  cases  an  intense  yellow 
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colour,  almost  brown,  is  produced.  When  the  presence,  of  oil  or  n  i 
is  HUHpectod,  the  object  should  be  placed  in  ether  or  pure  alcohol  for 
some  hours,  which  will  dissolve  both  oil  and  resin.  When  the  juice* 
of  the  cell  hold  any  salt  in  solution,  some  reagent  must  be  used 
which  operates  upon  tho  salt.  Starch  is  detected  by  bein^  coloured 
bluo  by  iodine.    [Stakoh  ;  Lionin  ;  ObLOBOPB  vi.b  ;  Pbotkin.] 

The  following  is  a  list  of  re-agents  which  it  will  be  found  convenient 
to  havo  closo  at  hand  iu  the  examination  of  either  animal  or  vegetable, 
substances : — 

1.  Alcohol,  which  is  used  principally  for  removing  air  frorn  MCtl  MM 
of  wood  and  other  preparations,  and  as  a  means  of  dissolving  certain 
colouring  matters,  &c.  It  coagulates  the  albuminous  taxtarei  of 
animals. 

2.  Ether,  which  is  principally  used  for  dissolving  resins,  fatty  essential 
mattors,  and  other  oils,  &c.    This  is  also  useful  for  removing  air. 

3.  A  solution  of  caustic  potash,  which  is  used  for  the  purposo  of 
dissolving  fat,  is  also  useful  in  certain  cases  from  its  effects  upon  tho 
contents  of  cells,  and  upon  the  thickening  layers.  It  dissolves  up 
substances  of  an  albuminous  nature.  This  solution  often  works  better 
after  warming. 

4.  A  solution  of  iodine  (one  grain  of  iodine,  three  grains  of  iodide 
of  potassium,  one  ounce  of  distilled  water)  for  colouring  the  cell- 
membrane,  and  the  contents  of  the  cell. 

5.  Concentrated  sulphuric  acid.  This  is  principally  used  for 
examining  pollen  and  spores.  In  the  examination  of  hairs  it  renders 
the  cells  very  distinct. 

6.  Diluted  sulphuric  acid  (three  parts  of  sulphuric  acid  and  ono 
part  water),  for  colouring  the  cells  of  plants  which  havo  been  pre- 
viously moistened  with  the  solution  of  iodine.  The  object  is 
moistened  with  the  solution  of  iodine,  which  is  then  removed  with 
a  fine  camel's-hair  brush,  and  by  means  of  a  glass  rod  a  drop  of 
sulphuric  acid  is  added,  and  the  object  is  then  immediately  covered 
with  a  covering-glass.  The  effect  of  the  sulphuric  acid  and  iodine,  as 
well  as  that  of  the  iodised  solution  of  chloride  of  zinc,  ia  not  always 
the  same  over  the  whole  surface  of  an  object.  At  the  points  where 
the  mixture  is  more  concentrated,  the  colouring  is  more  intense ; 
frequently  places  remain  without  any  colour.  The  colour  changes  after 
some  time  ;  in  twenty-four  hours  the  blue  is  often  changed  into  red. 

The  iodised  solution  of  chloride  of  zinc  produces  generally  the 
same  blue  colour  in  cellulose  as  iodine  and  sulphuric  acid  :  the  former 
is  preferable  in  many  cases,  inasmuch  as  its  effect  is  not  so  rapid,  and 
it  is  not  injurious  to  the  cells.  Both  re-agents  should  in  many  cases 
be  employed,  and  their  effects  compared  with  one  another.  Besides 
maceration,  it  is  advisable,  in  examining  woods,  to  adopt  the  plan  of 
boiling  thin  sections  for  about  a  minute  with  a  solution  of  caustic 
potash  ;  after  this  boiling,  the  wood-cells,  which  were  not  previously 
turned  blue  by  iodine  and  sulphuric  acid,  become  of  a  violet  or  blue 
colour  upon  the  application  of  the  iodised  solution  of  chloride  of  zinc. 

7.  A  solution  of  chloride  of  zinc,  iodine,  and  iodide  of  potassium. 
A  drop  of  this  solution  applied  to  an  object  placed  iu  a  little  water, 
produces  the  same  colour  as  iodine  and  sulphuric  acid.  This  solution 
was  first  recommended  by  Professor  Schultz,  of  Rostock ;  it  is  more 
convenient  to  use  than  iodine  and  sulphuric  acid,  and  produces  almost 
the  same  results  ;  it  is,  moreover,  not  so  destructive  as  sulphuric  acid. 
The  exact  prescription  for  this  solution  is  as  follows  : — Zinc  is  dissolved 
in  hydrochloric  acid ;  the  solution  is  permitted  to  evaporate,  under 
contact  with  metallic  zinc,  until  it  attains  the  thickness  of  a  syrup  ; 
and  the  syrup  is  then  saturated  with  iodide  of  potassium.  The 
iodine  is  then  added,  and  the  solution,  when  it  is  necessary,  is  diluted 
with  water. 

8.  Nitric  acid,  or,  what  is  better,  chlorate  of  potash  and  nitric  acid. 
This  is  used  for  separating  cells.  The  method  of  maceration  dis- 
covered by  Professor  Schultz,  and  which  is  much  to  be  recommended, 
is  as  follows  : — The  object  (wood,  for  instance),  is  reduced  in  size  to 
the  thickness  of  a  lucifer-match ;  it  is  then  thrown  into  a  long  and 
tolerably-wide  boiling-tube ;  to  this  is  added,  in  a  little  while,  an 
equal  volume  of  chlorate  of  potash,  and  as  much  nitric  acid  as  is  at 
least  sufficient  to  cover  the  wood  and  the  potash;  the  tube  is  then 
warmed  over  a  spirit-lamp;  a  brisk  development  of  gas  quickly 
appears  ;  the  boiling-tube  is  withdrawn  from  the  flame,  the  oxydising 
mixture  is  permitted  to  work  for  about  a  minute  and  a  half  or  three 
minutes,  and  the  whole  is  thrown  into  a  saucer  with  water  :  the  small 
pieces  which  adhere  slightly  to  one  another  are  then  collected,  placed 
in  the  boiling-tube,  and  boiled  repeatedly  with  alcohol,  until  the  latter 
appears  colourless ;  they  are  then  boiled  once  more,  for  the  last  time, 
with  water.  By  the  help  of  the  simple  microscope  the  cells  are  now 
separated  from  one  another  with  a  needle,  and  selected.  The  boiling 
with  nitric  acid  and  chlorate  of  potash  should  never  be  carried  on  in 
the  room  where  the  microscope  is  kept,  because  its  glasses  might  be 
injured  by  the  evaporation  which  is  developed.  Thin  sections  of 
plants,  for  instance,  of  woods  or  leaves,  are  warmed  fbr  half  a  minute, 
or  a  minute,  in  a  watch-glass ;  the  boiling  is  unnecessary  in  this  case ; 
the  section  is  take^  out  with  a  little  rod,  and  thrown  into  a  small 
watch-glass,  with  water.  Nitric  acid  is  one  of  the  best  agents  for 
removing  animal  or  vegetable  tissues  from  silica,  as  in  the  case  of  the 
Diatomacece. 

0.  Oil  of  lemons,  or  any  other  essential  oil,  for  examining  pollen 
and  spores. 
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10.  A  tolerably  strong  solution  of  muriate  of  lime  (one  part  of  dry 
muriate  of  lime,  and  three  parts  of  distilled  water)  for  preserving 
microscopic  objects.  This  is  useful  for  most  things,  even  for  delicate 
objects,  unless  they  contain  starch.  If  it  is  wished  to  preserve  an 
object  for  a  few  days  without  mounting  it  immediately,  it  is  a  very 
good  plan  to  put  a  drop  of  this  solution  upon  the  object,  and  to  place 
it  under  a  bell-glass  for  protection  against  dust. 

11.  Glycerine.  This  is  also  well  adapted  for  preserving  microscopic 
objects,  and  especially  for  cells  which  contain  starch,  which  latter 
substance  continues  unchanged  by  it.  In  granules  which  exhibit 
lamination,  for  instance  in  the  potato  starch,  the  lamination  is  apt  to 
continue  invisible  for  the  first  few  hours ;  after  24  hours,  however,  it 
appears  more  clearly. 

12.  Copal  varnish,  or  Canada  balsam,  also  for  the  preparation  of 
microscopic  objects;  these  are  only  to  be  recommended  for  a  few  thin 
sections  of  wood,  such  as  fossil  woods.  They  both  make  the  object 
more  transparent  than  the  solution  of  muriate  of  lime. 

13.  A  tolerably  strong  solution  of  carbonate  of  soda  for  digesting 
peat-wood,  as  well  as  hydrochloric  acid  for  digesting  fossil  woods 
which  have  been  converted  into  carbonate  of  lime.  It  is  also  recom- 
mended for  examining  the  sweat-ducts  in  the  skin. 

14.  Acetic  acid.  This  is  very  useful  in  examining  animal  tissues. 
It  has  the  power  of  making  the  cell-wall  clearer,  whilst  the  nucleus 
becomes  darker  and  more  distinct.  It  also  distinguishes  phosphate 
or  carbonate  of  lime  from  oxalate  of  lime,  by  dissolving  the  two 
former,  whilst  it  has  no  action  on  the  latter. 

15.  Very  dilute  chromic  acid.  It  is  used  for  the  purposes  of  harden- 
ing tissues.  It  is  especially  useful  in  examining  the  structure  of 
the  retina. 

16.  Ammonia  will  bo  found  useful  in  the  same  cases  where  caustic 
potash  and  soda  are  employed. 

17.  Nitrate  of  baryta  is  used  as  a  test  for  sulphuric  and  phosphoric 
acids.  Sulphate  of  baryta  is  insoluble  in  acids  and  alkalies,  while 
phosphate  of  baryta  is  readily  soluble  in  acids,  but  insoluble  in 
ammonia. 

18.  Nitrate  of  silver  in  solution  is  used  as  a  test  for  chlorides  and 
phosphates.  The  white  chloride  of  silver  is  soluble  in  ammonia,  but 
insoluble  in  nitric  acid.  The  yellow  phosphate  <sf  silver  is  soluble  in 
excess  of  ammonia  and  nitric  acid. 

19.  Oxalate  of  ammonia  is  employed  as  a  test  for  lime,  an  insoluble 
oxalate  being  formed  wherever  lime  is  present. 

This  list  of  re-agents  might  be  increased,  as  there  is  scarcely  an 
operation  performed  in  the  laboratory  that  may  not  be  repeated  on  a 
small  scale  uuder  the  microscope.  The  above  list,  however,  comprises 
those  which  will  be  found  most  useful. 

In  addition  to  the  ordinary  optical  arrangements  of  the  microscope, 
certain  forms  of  accessory  apparatus  will  bo  found  very  useful.  Some 
of  these  have  been  already  alluded  to,  and  the  following  will  also  be 
found  convenient. 

1.  A  spirit  lamp,  which  may  be  made  of  brass,  tin,  or  glass,  fitted 
with  a  grouud  glass  cap.  It  may  be  fitted  with  a  stand,  and  will  be 
found  useful  for  submitting  objects  to  heat.  The  objection  to  the 
employment  of  candles,  or  lamps,  is  the  black  smoke  they  produce. 

2.  A  small  warm  bath.  This  will  be  found  of  use  for  drying  objects 
previous  to  being  mounted  in  Canada  balsam. 

3.  Watch-glasses  are  useful  for  examining  substances  in  fluids  with 
low  powers,  as  by  this  means  a  considerable  depth  of  fluid  is  obtained 
for  observation. 

4.  Plate-glass  slides,  3  inches  long  and  1  inch  broad,  are  useful  for 
mounting  and  examining  all  kinds  of  bodies. 

5.  Thin-glass,  called  cylinder-glass,  of  different  degrees  of  thick- 
ness, is  indispensable  for  placing  over  objects,  especially  those  which 
are  soft  or  fluid  when  placed  upon  a  slide. 

6.  Needles  of  various  sizes  are  used  for  making  minute  dissections. 
Small  handles  may  be  attached  to  them,  rendering  them  more  easy  to 
work.  Needles  or  pins  may  be  employed  for  fastening  down  minute 
organic  bodies  which  are  about  to  be  submitted  to  dissection. 

7.  Scissors  of  various  sizes  will  be  found  serviceable.  These  may 
be  obtained  of  the  surgeon's  instrument  makers. 

8.  Knives,  scalpels,  and  razors,  for  cutting  soft  or  hard  objects,  should 
be  kept  at  hand. 

9.  A  pair  of  thin  brass  forceps  will  be  found  convenient  for  placing 
thin  glass  on  the  slides,  as  well  as  for  placing  or  removing  objects 
from  the  slides. 

10.  A  glass-cutter's  diamond  is  useful  for  cutting  slips  of  glass,  in 
the  making  of  cells,  and  in  writing  the  names  of  preserved  objects 
on  the  glass  slides. 

Cements  of  various  kinds  are  necessary  to  the  microscopic  observer 
who  wishes  to  preserve  the  objects  he  examines.  They  are  used 
for  making  glass  cells  to  contain  objects,  on  the  glass  slide,  and  for 
fixing  the  cover  after  the  preparation  has  been  placed  in  the  cell,  and 
for  other  purposes.  The  principal  cements  used  are  gold-size,  sealing- 
wax  varnish,  solution  of  shell-lac,  gum,  a  French  cement  composed  of 
lime  and  Indian-rubber,  Brunswick-black,  marine-glue,  and  Canada 
balsam.  These  cements  are  most  of  them  sold  at  the  optician's 
mid  directions  for  making  them  are  found  in  some  books  on  chemistry 
and  the  microscope. 

In  order  to  preserve  preparations  for  a  length  of  time  it  is  neces- 


sary to  place  them  in  an  air-tight  vessel.  These  vessels  are  called  cells 
and  are  best  made  of  glass.  They  are  also  sold  where  microscopes  are 
procured.  With  a  little  practice  however  the  microscopist  may  make 
hi3  own  cells. 

Thin  cells  may  be  made  of  various  substances.  Even  paper  answer* 
exceedingly  well  in  some  cases,  and  is  well  adapted  for  dry  prepara- 
tions. A  thin  layer  of  white  lead,  which  has  been  allowed  to  dry, 
has  also  been  employed  for  the  same  purpose.  White  lead,  made  into 
a  thick  liquid  with  linseed-oil  and  turpentine,  has  been  recommended 
by  some  observers.  Various  varnishes  have  likewise  been  used  ;  but 
where  it  is  required  to  keep  the  specimen  in  some  preservative  solution 
glass  is  the  substance  which  in  all  cases  forms  the  best  material  for 
making  cells. 

Sometimes  preparations  are  of  such  extreme  tenuity  that  it  is  only 
necessary  to  place  them  on  the  slide  with  a  drop  of  some  preservative 
solution,  and  then  to  cover  them  with  a  square  of  thin  glass,  the  edges 
of  which  Tiave  been  anointed  with  gold  size  or  other  appropriate 
cement.  The  superfluous  fluid  is  next  absorbed  with  bibulous  paper, 
and  the  slide  allowed  to  dry  for  a  few  minutes.  A  layer  of  gold-size 
or  other  cement  is  then  applied  round  the  edges  of  the  thin  glass  in 
order  to  fix  it  to  the  slide.  In  this  way  an  excessively  thin  cell  may 
be  formed ;  but  preparations  mounted  in  cells  made  in  this  manner 
can  seldom  be  kept  for  any  length  of  time  without  the  entrance  of 
air-bubbles.  This  arises  from  the  outer  layers  of  the  gold-size  drying 
more  rapidly  than  the  more  internal  layers.  By  the  contraction  thus 
produced  the  edges  of  the  cement  are  drawn  off  from  the  glass,  to 
which  however  it  does  not  adhere  with  great  tenacity  in  consequence 
of  the  surface  being  highly  polished.  It  is  therefore  always  better  to 
make  very  thin  cells  of  glass  or  other  material,  which  can  be  cemented 
to  the  glass  slides  with  marine  glue  or  other  cement ;  or  else  to  make 
the  cell  by  painting  the  slide  with  a  ring  of  varnish,  marine  glue,  or 
Brunswick  black,  and  allowing  this  to  dry  thoroughly  before  tho 
preparation  is  placed  in  it.  In  this  manner  the  thinnest  cells  which 
can  be  required  are  readily  made. 

Perhaps  Brunswick  black  is,  for  the  purpose  just  mentioned,  the 
best.  It  is  painted  upon  a  glass  slide  with  a  fine  camel's-hair  brush, 
and  allowed  to  dry  perfectly,  when,  if  the  cell  is  not  sufficiently  thick, 
another  layer  may  be  applied.  If  the  cell  be  required  immediately,  it 
is  better  to  warm  the  slide  slightly  before  applying  the  varnish.  If 
too  great  a  degree  of  heat  however  be  employed  the  varnish  becomes 
brittle  and  the  cell  unfit  for  use. 

Very  thin  cells  may  be  made  of  tin-foil.  This  may  be  easily  accom- 
plished by  cutting  with  a  pair  of  scissors  a  piece  of  thin  tin-foil  the 
size  of  the  cell  which  it  is  desired  to  make.  A  hole  is  cut  in  the 
centre  of  the  tin-foil  sufficiently  large  to  hold  the  preparation  which 
is  to  be  preserved,  and  the  tin-foil  is  then  attached  to  the  glass  Blide 
with  marine  glue.  When  cold  the  cell  may  be  filed  perfectly  flat 
with  a  very  fine  file,  or  rubbed  with  a  little  emery  upon  a  piece  of 
plate  glass,  and  the  marine  glue  should  be  afterwards  removed  from 
the  centre  with  a  little  solution  of  potash.  The  cover  may  be  fixed 
on  with  gold-size  or  varnish,  as  in  other  cases.  Thin  cells  have  also 
been  made  of  gutta  percha,  but  there  is  great  difficulty  in  fixing  the 
cell  firmly  upon  the  glass  slide.  This  however  has  been  effected  by 
some  observers ;  but  in  consequence  of  the  difficulty  it  is  a  method 
not  generally  employed.  Preparations  however  mounted  in  cells 
composed  entirely  of  guttapercha  keep  very  well  for  a  length  of  time. 

Cells  composed  of  very  thin  glass  are  perhaps  the  most  convenient, 
and  will  be  found  useful  for  preserving  many  preparations.  They 
may  be  obtained  of  different  degrees  of  thickness,  and  are  made 
usually  by  perforating  the  thin  cylinder  glass  which  is  used  for 
covering  the  cells,  or  by  grinding  sections  of  a  thick  glass  bottle  to  the 
required  tenuity.  Round  cells  of  thin  glass  are  made  as  follows  : — A 
great  number  of  squares  of  thin  glass  are  cemented  firmly  together 
with  marine  glue,  and  when  cold  a  hole  of  the  required  size  is  drilled 
through  them  all.  They  are  next  separated  from  each  other  by  heat, 
and,  after  being  cleaned  with  potash,  may  be  fixed  on  the  glass  slides 
with  marine  glue  in  the  usual  way  and  kept  ready  for  use.  It  is  a 
good  plan  to  roughen  the  surface  of  these  cells,  which  renders  the 
subsequent  entry  of  air  less  likely,  as  the  gold-size  adheres  much  more 
firmly  to  a  ground  than  to  a  polished  surface.  This  is  readily  effected 
by  rubbing  the  cell,  after  it  has  been  fixed  upon  the  glass  slide,  up  and 
down  a  narrow  hone  or  strip  of  plate  glass  on  which  some  moistened 
emery  powder  has  been  placed.  In  this  way  also  the  thickness  of  the 
cell  may  be  reduced  if  required.  (Beale.) 

Cells  of  any  thickness  or  depth  may  be  made  for  larger  objects,  but 
those  described  will  be  found  most  convenient. 

If  it  is  only  required  to  examine  the  character  of  a  specimen  in  a 
dry  state,  it  may  simply  be  laid  upon  a  glass  slide  and  placed  in  the 
field  of  the  microscope ;  if  however  the  substance  be  of  a  very  delicate 
structure,  or  in  a  minute  state  of  division,  it  is  better  to  place  a  piece 
of  thin  glass  over  it  in  the  usual  manner  in  order  to  protect  it. 

Dry  objects  may  be  mounted  in  a  thin  glass  cell,  or  in  a  paper  cell, 
or  if  of  extreme  tenuity  they  may  simply  be  placed  on  a  glass  slide 
and  covered  with  thin  glass,  which  should  be  fixed  to  the  former  by  a 
small  piece  of  gummed  paper  (rather  larger  than  the  glass  cover),  in 
the  centre  of  which  a  hole  has  been  cut  of  sufficient  size  to  permit 
the  entire  object  being  seen.  The  paper  may  of  course  be  of  any 
colour,  or  ornamented  according  to  the  taste  of  the  operator. 
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When  objects  iu'0  to  bo  examined  by  refleoted  light  they  may  be 
placed  in  little  glass  or  card-board  coIIh,  or  in  pill-boxen,  or  tliey  may 
bo  put  up  in  glass  oells.  The  preparation  should  bo  placed  Upon  a 
dark  ground,  which  may  bo  effected  either  by  cutting  a  piece  of  dark 
bluo  or  black  glazed  paper  of  tho  exact  size  of  the  cell  and  placing  it 
within;  or  tho  black  paper  may  bo  fixed  on  tho  posterior  surface  of 
\  thoBlide;  or  this  surface  may  bo  covered  with  black  paint  or  black 
varnish. 

Thoro  aro  various  methods  by  which  preparations  may  bo  subjected 
to  examination,  and  preserved  as  permanent  objects  in  a  moist  state, 
and  tho  different  value  of  tho  various  preservative  solutions  which  aro 
in  use  entirely  depends  upon  tho  nature  of  tho  substance  to  bo 
mounted.  Distilled  water  forms  a  very  good  fluid  for  some  objects, 
whilo  for  the  preservation  of  most  it  is  necessary  to  immerse  them  in 
water  impregnated  with  somo  antisoptic  agent,  which  is  not  volatile 
at  ordinary  temperatures.  Many  again  are  best  preserved  in  spirit,  or 
in  a  solution  of  somo  salt.  It  is  very  difficult  to  lay  down  rules  which 
will  enable  the  observer  to  choose  a  preservative  fluid  for  any  particu- 
lar specimen.  A  littlo  experience  however  will  soon  enable  him  to 
judge  which  solution  is  best  adapted  for  the  purpose. 

We  take  the  following  accouut  of  several  preservative  solutions 
from  Dr.  Beale's  valuable  work  on  the  Microscope:  — 

Spirit  and  Water. — Mixtures  of  spirit  and  water  of  various  strengths 
are  required  for  preserving  different  preparations.  In  diluting  spirit 
distilled  water  only  should  be  employed  ;  for  if  common  water  be 
treated  with  spirit,  a  precipitation  of  some  of  the  salts  dissolved  in 
it  not  unfrcquently  takes  placo,  rendering  the  mixture  turbid  and 
unlit  for  use.  l'roof  spirit  will  be  strong  enough  for  all  general  pur- 
poses, except  for  hardening  portions  of  tho  brain  or  nervous  system, 
when  stronger  spirit  must  bo  used.  Two  parts  of  rectified  spirit, 
about  specific  gravity  "857,  mixed  with  one  part  of  pure  water,  makes 
a  mixture  of  sp.  gr.  ■915--920,  which  contains  about  49  per  cent,  of  real 
alcohol,  and  will  therefore  be  about  tho  strength  of  proof  spirit.  One 
part  of  alcohol,  60  over-proof,  to  five  parts  of  water,  forms  a  mixture 
of  a  sufficient  strength  for  the  preservation  of  many  substauces. 

Glycerine. — A  solution  of  glycerine  adapted  for  preserving  many 
structures  is  prepared  by  mixing  equal  parts  of  glycerine  with  cam- 
phor water.  The  latter  prevents  the  tendency  to  mildew.  It  may  bo 
used  as  other  preservative  solutions. 

Glycerine  is  obtained  by  boiling  oil  with  litharge.  The  oleate  of 
lead  remains  as  an  insoluble  plaster,  while  the  glycerine  is  dissolved. 
It  may  be  rendered  free  from  lead  by  passing  a  current  of  sulphuretted 
hydrogen  through  it ;  and  the  clear  solution,  after  filtration,  may  then 
be  evaporated  to  the  consistence  of  a  syrup. 

Thwaites's  Fluid. — This  fluid  has  been  much  employed  by  Mr. 
Thwaites  for  preserving  specimens  of  Dcsmidiue  ;  but  it  is  also  appli- 
cable to  the  preservation  of  animal  substances. 

Water  16  ounces. 

Spirits  of  Wine  1  ounce. 

Creasote,  sufficient  to  saturate  the  spirit. 
Chalk,  as  much  as  may  be  necessary. 

Mix  the  creasote  and  spirit,  stir  in  the  chalk  with  the  aid  of  a  pestle 
and  mortar,  and  let  the  water  be  added  gradually.  Next  add  an  equal 
quantity  of  water  saturated  with  camphor.  Allow  the  mixture  to 
stand  for  a  few  days,  and  filter.  In  attempting  to  preserve  large  pre- 
parations in  this  fluid,  I  found  it  always  became  turbid,  and  therefore 
tried  several  modifications  of  it.  The  solution  next  to  be  described 
was  found  to  answer  very  satisfactorily.  Water  may  also  be  impreg- 
nated with  creasote  by  distillation.  It  should  be  remarked  that 
M.  Straus-Durckheira  has  succeeded  in  preserving  preparations  in 
camphor-water  only. 

Solution  of  Naphtha  and  Creasote. — ■ 

Creasote  3  drachms. 

Wood  Naphtha  G  ounces. 

Distilled  Water  64  ounces. 

Chalk,  as  much  as  may  be  necessary. 

Mix  first  the  naphtha  and  creasote,  then  add  as  much  prepared  chalk 
as  may  be  sufficient  to  form  a  smooth  thick  paste;  afterwards  add, 
very  gradually,  a  small  quantity  of  the  water,  which  must  be  well 
mixed  in  a  mortar.  Add  two  or  three  small  lumps  of  camphor,  and 
allow  the  mixture  to  stand  in  a  lightly-covered  vessel  for  a  fortnight 
or  three  weeks,  with  occasional  stirring.  Pour  off  the  almost-clear 
supernatant  fluid,  and  filter  it  if  necessary.  Preserve  it  in  well-corked 
or  stoppered  bottles. 

I  have  some  large  preparations  which  have  been  preserved  in  upwards 
of  a  pint  of  this  fluid,  for  more  than  five  years,  aud  the  fluid  is  now 
perfectly  clear  and  colourless.  Some  dissections  of  the  nervous 
systems  of  insects  have  kept  excellently — the  nerves  keeping  their 
colour  well,  aud  not  becoming  at  all  brittle.  Two  or  three  morbid 
specimens  are  also  in  .an  excellent  state  of  preservation  ;  the  colour 
being  to  a  great  extent  preserved,  and  the  soft  character  of  the  texture 
remaining.  I  have  one  preparation  mounted  in  a  large  gutta  percha 
cell,  containing  nearly  a  gallon  of  this  fluid. 

Solution  of  Chromic  Acid. — A  solution  of  chromic  acid  will  be  found 
well  adapted  for  preserving  many  microscopical  specimens.  It  is  par- 
ticularly useful  for  hardening  portions  of  the  nervous  system  previous 
to  cutting  thin  sections.    The  solution  is  prepai-ed  by  dissolving  suf- 


IQOtOSOOPEi  DBBS  OF  THE  m 


ficieut  of  tho  crystallised  acid  in  distilled  water,  to  render  the  liquid 
of  a  pal*  straw  colour. 

The  crystalli  led  acid  may  be  prepared  by  decompo  ing  I  00  me.xnires 
of  a  saturated  solution  of  bichromate  of  potassa,  by  the  addition  of 
120  to  150  measures  of  pure  concentrated  sulphuric  acid.  Am  the 
mixture  bocomos  cool,  crystals  of  chromic  acid  are  deposited,  which 
should  bo  dried  and  well  pressed  on  a  porous  tile,  by  which  means  tin; 
greater  [tart  of  the  sulphuric  acid  is  removed,  and  tho  crystals  obtained 
nearly  pure. 

Preservative  Gelatine. — 

Gelatine  1  ounce. 

Honey  4  ounces. 

Spirits  of  Wiuo  £  ounce. 

Croasote  (>  drops. 

Soak  the  gelatine  in  water  until  soft,  and  to  it  add  the  honey,  which 
has  been  previously  raised  to  the  boiling-point  in  another  vessel.  Next 
let  the  mixture  be  boiled,  and  after  it  has  cooled  somewhat  the  crea- 
sote dissolved  in  tho  spirits  of  wine  is  to  be  added.  Lastly,  niter 
through  thick  flannel  to  clarify  it.  When  required  for  use,  the  bottle 
containing  the  mixture  must  be  slightly  warmed,  and  a  drop  placed 
o:i  tho  preparation  upon  the  glass  slide,  which  should  also  be  warmed 
slightly.  Next,  the  glass  cover,  after  having  been  breathed  upon,  is  to 
be  laid  on  with  the  usual  precautions,  and  the  edges  covered  with  a 
coating  of  the  Brunswick  black  varnish.  Care  must  be  taken  that  the 
surface  of  the  drop  does  not  become  dry  before  tho  application  of 
the  glass  cover ;  aud  the  inclusion  of  air-bubbles  must  be  carefully 
avoided. 

Goadby's  Solution. — 

Bay  Salt       ......    4  ounces. 

Alum        .       .       .       .       .       .    .    2  ounces. 

Corrosive  Sublimato      .       .       .       .4  grains. 

Boiling  Water  4  pints. 

Mix  aud  filter.  This  solution  may  for  most  purposes  be  diluted 
with  an  equal  bulk  of  water.  For  preserving  delicate  preparations  it 
should  be  even  still  more  dilute. 

Burnett's  Solution. — This  fluid  ha3  been  patented.  Its  preservative 
properties  appear  to  depend  upou  the  chloride  of  zinc.  A  strong 
solution  of  chloride  of  zinc  forms  a  very  powerful  antiseptic,  and  also 
possesses  the  property  of  absorbiug  noxious  odours,  &c. 

Other  saline  solutions. — Many  other  saline  solutions  have  been 
employed  by  different  observers.  Of  these,  a  saturated  aqueous  solu- 
tion of  chloride  of  calcium,  free  from  iron,  has  been  much  recom- 
mended for  preserving  specimens  of  bone,  hair,  teeth,  aud  other  hard 
structures,  as  well  as  mauy  vegetable  tissues  (Schacht).  A  solution  of 
alum  iu  the  proportion  of  1  part  of  alum  to  16  parts  of  water  has 
been  found  to  answer  pretty  well  for  some  substances.  Gannal's 
solution,  which  consists  of  1  part  of  acetate  of  alumina  dissolved  iu 
10  parts  of  water;  solutions  of  common  salt  (1  part  to  5  parts  of 
water,  with  a  little  camphor),  corrosive  sublimate,  persulphate  of  iron, 
arseuious  acid,  sulphate  of  zinc,  and  solutions  of  several  other  salts, 
have  been  recommended  as  preservative  solutions,  but  their  employ- 
ment has  not  been  always  attended  with  the  most  satisfactory  results. 

Arseuiuretted  hydrogen  gas  has  also  been  recommended  for  the 
preservation  of  animal  substances,  but  it  is  not  adapted  for  micros- 
copical preparations. 

Canada  balsam  forms  a  most  useful  agent  for  mounting  various 
substances ;  and  the  structure  of  mauy  can  only  be  clearly  made  out 
when  they  are  examined  in  this  menstruum. 

In  this  method  of  mounting  objects  no  cells  whatever  are  requisite. 
The  balsam  should  be  pale  and  old.  The  glass  slides  must  be  warmed 
before  the  balsam  is  put  on,  aud  for  this  purpose  the  glasses  may  be 
held  in  a  pair  of  wooden  forceps,  or  iu  a  pair  of  common  forceps,  the 
legs  of  which  are  covered  with  cork,  and  heated  over  a  spirit-lamp,  or 
upon  a  brass-plate.  The  latter  plan  is  the  most  convenient  when 
several  preparations  are  to  be  mounted  at  the  same  time,  because 
they  may  be  arranged  in  a  row  along  the  plate,  and  the  balsam  placed 
upou  each  slide  as  it  becomes  hot. 

The  Canada  balsam  may  be  heated  after  it  is  placed  upon  the  slide, 
in  order  to  allow  the  air-bubbles  entangled  in  it  to  rise  to  the  surface 
before  it  is  applied. 

•The  slide  being  warm,  aud  the  small  quantity  of  Canada  balsam 
sufficient  to  coutaiu  the  preparation  having  been  placed  upon  it,  it 
must  be  gently  moved  about  while  the  balsam  is  hot  and  quite  fluid, 
until  all  the  air-bubbles  have  floated  to  the  surface  and  collected 
together  towards  one  spot.  A  pointed  wire  or  needle  should  then  be 
taken,  and  all  the  bubbles  either  drawn  out  upon  the  end  of  it,  which 
may  be  readily  effected,  or  broken  by  the  wire  after  it  has  been  heated. 
Iu  those  cases  in  which  the  preparation  is  not  detached  from  the 
glass  slide  upon  which  it  has  been  allowed  to  dry,  it  is  only  necessary 
to  place  the  drop  of  balsam  upou  it  and  gently  warm  it,  following 
the  usual  precautious ;  afterwards  the  thin  glass  cover  may  be  applied. 
When  the  preparation  has  been  dried  separately  over  the  water-bath, 
and  cleaned,  it  may  be  taken  iu  a  fine  pair  of  forceps,  gently  warmed, 
and  carefully  placed  in  the  hot  aud  perfectly  fluid  balsam.  After  it 
has  been  thoroughly  wetted  by  the  balsam,  and  all  adhering  air- 
bubbles  removed,  it  may  be  placed  in  the  position  it  is  intended  to 
:  occupy.    The  thin  glass  cover,  adapted  to  the  size  of  the  preparation 
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having  been  previously  cleaned  and  warmed,  may  then  be  taken  in  a 
pair  of  forceps,  and,  after  being  held  over  the  warm  balsam  for  a 
minute,  allowed  to  fall  gradually  upon  the  preparation  (beginning  at 
one  side),  until  it  becomes  perfectly  wetted  with  the  balsam.  The 
glass  may  now  be  slightly  pressed  in  order  to  force  out  the  superfluous 
balsam,  and  the  preparation  allowed  to  cool. 

We  now  proceed  to  give  a  few  directions  for  the  examination  of 
particular  objects,  more  especially  animal  tissues,  as  these  of  all  others 
are  the  most  difficult  to  manage.  In  the  examination  of  tissues 
containing  blood-vessels,  ducts,  or  other  tubular  organs,  it  is  frequently 
most  desirable  that  injections  should  be  made  before  they  are  sub- 
mitted to  the  microscope.  This  operation  requires  great  delicacy. 
A  very  small  syringe,  or  small  syringes  according  to  the  delicacy  of 
the  structure,  must  be  employed.  The  fluid  injected  consists  of  size 
or  gelatine,  coloured  with  various  substances,  as  vermilion,  sulphuret, 
and  iodide  of  mercury,  chromate  of  lead,  indigo,  Prussian  blue,  white 
lead,  &c,  according  to  the  colour  wished  for. 

The  following  general  rules  for  injection  are  given  by  Dr.  Beale  :  — 
Great  attention  should  be  paid  to  the  cleanliness  of  all  the  instru- 
ments to  be  used  in  injecting.  The  syringe  should  always  be  kept 
scrupulously  clean  and  in  good  order,  and  the  iujecting-cans  should 
be  carefully  covered,  to  prevent  the  ingress  of  dust.  Before  com- 
mencing the  operation,  plenty  of  warm  water  should  be  at  hand  ;  and 
the  subject  should  be  allowed  to  soak  for  some  time  in  a  basin  of 
hot  water,  before  it  is  attempted  to  inject  it,  in  order  that  it  may  be 
thoroughly  warmed  through.  The  temperature  of  the  water  must 
vary  according  to  the  degree  to  which  the  injection  is  required  to  be 
heated  :  if  size  and  vermilion  be  used,  the  water  need  only  be  warm  ; 
but  if  melted  wax  be  employed,  the  water  must  be  so  hot  that  the 
hand  can  scarcely  be  borne  on  it.  The  length  of  time  which  the 
preparation  is  allowed  to  soak  must  depend  upon  its  bulk;  and  the 
water  should  be  changed  as  soon  as  it  becomes  at  all  cool.  With 
respect  to  the  length  of  time  after  death  that  is  more  favourable  for 
this  operation,  no  absolute  rules  can  be  given.  Generally,  it  may  be 
remarked  that  we  should  not  attempt  to  inject  while  the  rujor  mortis 
lasts.  Many  days  may  in  some  cases  with  advantage  be  allowed  to 
elapse,  particularly  if  the  weather  is  cold,  while  in  warm  weather  we 
are  compelled  to  inject  soon  after  death.  As  a  general  rule,  the  more 
delicate  the  tissue,  and  the  thinner  the  vessels,  the  sooner  should  the 
injection  be  performed.  Many  of  the  lower  animals,  annelids,  mol- 
lusca,  &c,  and  fishes,  should  be  injected  soon  after  death.  In  making 
minute  injections  of  the  brain,  only  a  short  time  should  be  allowed 
to  elapse  after  the  death  of  the  animal,  before  the  injection  is  com- 
menced. Injections  of  the  alimentary  canal  of  the  higher  animals 
should  be  performed  early — not  more  than  a  day  or  two  after  death. 

When  the  preparation  is  warmed  through,  the  injection  properly 
strained,  and  the  pipe  fixed  in  the  vessel,  we  may  proceed  carefully 
to  inject,  taking  care  that  the  injection  is  kept  at  a  proper  tempera- 
ture, by  allowing  it  to  remain  in  the  warm  water-bath  during  the 
operation. 

The  air  should  be  first  withdrawn  from  the  upper  part  of  the  vessel 
by  means  of  the  syringe,  after  which  the  stop-cock  is  turned  off  and  left 
attached  to  the  pipe.  The  syringe  is  then  disconnected,  and  after  being 
washed  out  once  or  twice  with  warm  water,  is  nearly  filled  with  injection, 
which  must  be  well  stirred  up  immediately  before  it  is  taken.  The 
syringe  should  not  be  quite  filled,  in  order  that  the  air  in  the  pipe 
may  be  made  to  rise  into  tlie  syringe  through  the  injection,  by  the 
ascent  of  the  piston,  before  any  of  the  latter  is  forced  into  the  vessel. 
The  end  of  the  syringe  is  then  to  be  pressed  firmly  into  the  upper 
part  of  the  stop-cock,  with  a  slightly  screwing  movement. 

The  piston  is  now  very  gently  forced  down  by  the  thumb  until  the 
syringe  has  been  nearly  emptied,  when  the  stop-cock  must  be  turned 
off,  and  the  syringe  refilled  with  warm  injection  as  before. 

Care  must  always  be  taken  to  keep  the  syringe  in  an  inclined 
position,  so  that  any  air  which  may  be  in  it  may  remain  in  the  upper 
part  ;  and,  for  the  same  reason,  all  the  injection  should  not  be  forced 
out,  for  fear  of  the  inclosed  air  entering  the  vessels,  in  which  case  all 
chance  of  obtaining  a  successful  injection  would  be  destroyed. 

After  a  certain  quantity  of  fluid  has  been  injected,  it  will  be  neces- 
_  sary  to  use  a  greater  amount  of  force,  which,  however,  must  be 
increased  very  gradually,  and  should  only  be  sufficient  to  depress  the 
piston  very  slowly.  If  too  great  force  be  employed,  extravasation  will 
be  produced  before  the  capillaries  are  half  filled.  Gentle  and  very 
gradually  increased  pressure,  kept  up  for  a  considerable  time,  will 
cause  the  minute  vessels  to  become  slowly  distended  without  giving 
way  to  any  great  extent.  At  the  same  time  it  must  be  borne  in  mind 
that  extravasation  frequently  occurs  at  various  points  in  a  successful 
injection;  but  the  longer  this  event  can  be  kept  off,  the  more  likely 
are  we  to  succeed. 

In  order  to  examine  the  structure  of  many  tissues,  it  is  necessary 
to  obtain  a  section  sufficiently  thin  to  permit  the  transmission  of  the 
light  readily,  and  so  evenly  cut,  that  the  minute  structure  of  the 
tissue  may  be  submitted  to  examination  in  every  part  of  the  section. 
The  difficulty  of  making  thin  sections  of  many  textures  is  often  very 
great,  and,  to  effect  this  object  satisfactorily,  a  knowledge  of  certain 
mechanical  operations  becomes  nec?ssary.  Sometimes  we  require  to 
cut  a  thin  section  of  a  soft  pulpy  textu  e,  which  can  scarcely  be 
touched  without  injuring  its  delicate  structure,  and  altering  the  posi- 


tion of  its  constituents ;  while,  in  other  instances,  we  must  obtain  a 
very  thin  transparent  section  of  a  substance  so  hard  that  steel  tools 
will  scarcely  scratch  it,  such  as  the  enamel  of  teeth,  fossil  teeth,  &c. 

Previous  to  the  examination  of  a  tissue,  boiling  is  frequently  of 
service. 

For  instance,  the  fibres  of  which  the  crystalline  lens  is  composed 
are  best  shown  after  boiling  the  lens  in  water.  The  branched  muscular 
fibres  in  the  tongue  of  the  frog,  and  in  other  situations  may  be  made 
out  very  readily  by  boiling  the  organ  in  water  for  a  few  moments,  and 
then  tearing  up  small  portions  with  fiue  needles.  Beautiful  sections 
of  muscular  fibre  can  often  be  obtained  after  the  texture  has  been 
boiled  in  water.  Various  glands  and  other  textures  often  require  to 
be  boiled  some  time  in  water,  in  order  to  harden  them  sufficiently  to 
enable  us  to  cut  thin  sections  ;  but  in  all  cases  the  microscopical 
characters  of  the  recent  texture  should  be  examined,  as  well  as  that 
which  has  been  hardened  by  boiling.  Small  portions  of  tissue  can  be 
readily  boiled  in  a  test-tube  over  the  spirit-lamp. 

Not  unfrequently  we  wish  to  get  rid  of  the  soft  and  more  pul  py 
part  of  a  tissue,  in  order  to  subject  the  more  dense  and  fibrous  portion 
to  examination.  This  object  is  usually  effected  by  soaking  the  tissue 
in  water  for  some  little  time,  and  then  placing  it  under  a  running 
stream  of  water,  by  which  means  the  softer  portions  are  gradually 
washed  away.  Soaking  in  water  frequently  enables  us  to  tear  up  a 
tissue  very  readily  with  the  aid  of  needles,  and  thus  to  demonstrate 
its  structure.  Occasionally  it  is  found  necessary  to  press  the  tissue,  and 
rub  parts  of  it  together,  before  the  soft  pulpy  portions  can  be  got  rid  of. 
In  this  way  we  may  demonstrate  the  supporting  or  trabecular  tissue 
of  the  spleen,  and  the  areolar  and  vascular  tissue  of  the  liver,  &c. 
Thin  sections  of  kidney,  liver,  and  other  glandular  organs,  may  be  thus 
treated  when  the  matrix  is  to  be  subjected  to  examination  separately. 

Thin  sections  of  various  tissues  can  frequently  be  obtained  only  by 
first  drying  the  substance  thoroughly,  and  then  cutting  off  a  thin 
shaving  with  a  sharp  knife.  In  this  way  specimens  of  skin,  nincou* 
membrane,  and  many  other  tissues,  are  often  most  advantageously 
prepared.  The  tissue  is  stretched  on  a  board  with  pins  and  then 
allowed  to  dry,  when  a  very  thin  section  can  be  cut  off  and  examiued 
in  Canada  balsam ;  or  it  may  be  placed  in  water  for  a  short  time,  in 
which  case,  when  subject  to  examination,  it  will  often  be  found  to 
have  regained  its  first  appearance.  Portions  of  muscular  fibre,  the 
tongue,  skin,  and  many  other  tissues,  may  be  allowed  to  dry  in  this 
manner,  and  then  we  may  with  a  sharp  knife  readily  obtain  exceed- 
ingly thin  sections,  which  could  not  be  procured  in  any  other  manner. 
The  drying  may  be  effected  in  a  warm  room,  or  in  a  current  of  air.  A 
high  degree  of  artificial  heat  should  be  avoided. 

When  the  inorganic  portion  of  a  tissue  which  we  wish  to  examine 
is  not  altered  by  exposure  to  a  red-heat,  recourse  may  be  had  to 
ignition,  in  order  to  got  rid  of  the  animal  matter.  In  this  way  crystals 
of  carbonate  and  phosphate  of  lime,  and  granules  of  siliceous  matter, 
may  be  separated  from  the  organic  material  with  which  they  were 
combined.  The  beautiful  siliceous  sheila  of  the  Diatomacece  may  be 
separated  from  organic  matter  by  a  similar  process.  The  ignition 
should  be  performed  in  a  small  platinum  capsule,  or  upon  a  small 
piece  of  platinum  foil.  The  carbonaceous  residue  must  be  exposed  to 
the  dull  red-heat  of  a  spirit-lamp  for  some  time,  until  only  a  pure 
white  ash  remains,  which  will  be  found  to  contain  the  objects  of  our 
search  in  a  very  perfect  state.  If  the  siliceous  matter  only  is  wanted, 
the  ash  should  be  treated  with  strong  nitric  acid,  which  will  dissolve 
any  carbonate  or  phosphate.  The  insoluble  residue  may  then  be 
washed  and  dried,  and  subjected  to  microscopic  examination  while 
immersed  in  turpentine  or  Canada  balsam.  In  many  cases  this  method 
is  superior  to  that  of  boiling  in  nitric  acid  in  order  to  remove  the 
organic  matter.  Both  processes  may  however  be  employed  where 
only  the  siliceous  residue  is  wanted,  but  if  we  require  the  salts  of  lime 
ignition  at  a  dull  red-heat  is  alone  applicable. 

Iu  order  to  subject  a  portion  of  tissue  or  other  substance  to  exa- 
mination by  transmitted  light,  the  following  plan  is  adopted  : — One 
of  the  glass  slides  is  carefully  cleaned,  and  the  thin  section  of  tissue 
which  has  been  removed  by  the  aid  of  forceps  and  scissors,  or  a  scalpel, 
placed  in  the  centre  ;  a  drop  of  clean  water  is  then  added,  and  the 
whole  covered  with  a  square  of  thin  glass,  also  perfectly  clean.  If 
the  under  surface  of  the  thiu  glas3  be  gently  breathed  upon  it  becomes 
wetttd  more  easily.  The  substance  may  be  unravelled  with  needles, 
or,  if  necessary,  any  other  operation  performed  before  covering  it  with 
the  thin  glass.  If  the  substance  be  covered  with  too  much  soft  pulpy 
matter,  it  may  be  slightly  washed  in  water  before  being  placed  upon 
the  slide,  or  a  jet  of  water  from  the  wash-bottle  may  be  forced  upon 
it.  Thin  sections  will  require  to  be  laid  flat  upon  the  slide,  with 
the  assistance  of  needles  and  forceps. 

Hard  tissues  require  a  different  treatment.  Here  the  great  object 
is  to  make  sections  thin  enough  for  the  object  to  be  seen  by  trans- 
mitted light. 

Many  hard  substances,  such  as  nail,  horn,  and  dried  animal  textures, 
may  be  cut  with  a  strong  sharp  knife,  or  with  a  razor;  an  operation 
which  is  easily  performed  by  placing  the  substance  upon  a  piece  of 
soft  deal  board,  and,  after  cutting  a  smooth  edge,  removing  a  thin 
shaving,  which  may  be  examined  dry  or  in  fluid,  or  may  be  placed  in 
Canada  balsam,  as  occasion  may  require. 

Such  substances  as  bone,  ivory,  and  fossilised  rocks,  should  be  first 
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cut  into  very  thin  sections  with  the  aid  of  a  sharp  Haw.  Those  sections 
should  then  be  pared  down  to  the  necessary  fineness  upon  a  hone  or 
smooth  stone.  This  may  bo  effected  in  the  following  manner  :— The 
section,  after  having  been  cut  oil'  witli  the  saw,  require!  to  bo  ground 
thin  before  it  can  bo  subjected  to  examination.  It  may  perhaps  bo 
as  much  as  tho  tenth  of  an  inch  in  thickness  when  the  grinding  is 
commenced,  but  by  rubbing  it  for  a  short  time  upon  a  smooth  stone 
it  may  bo  reduced  to  the  proper  degree  of  tenuity.  Stones  which  are 
well  adapted  for  this  purpose  are  tho  'Charley  Forest'  stones,  the 
Tin  key  stones,  or  the  Water  of  Ayr  stones,  about  an  inch  or  more  in 
width,  and  six  inches  in  length.  Each  of  the  four  sides  should  be 
perfectly  smooth.  Other  stones,  or  even  a  pieee  of  slate,  answer  also 
very  well,  and  may  bo  procured  at  much  less  cost.  The  stone  is  wetted 
with  a  little  water,  and  the  section  rubbed  up  and  down  with  the 
finger,  or  with  a  pieco  of  cork  or  leather. 

A  very  good  plan  also  is  to  imbed  the  section  slightly  in  a  piece 
of  warm  gutta  percha,  which  should  extend  only  a  very  short  distance 
beyond  tho  edges.  This  is  to  be  rubbed  up  and  down  on  the  wet  hone, 
water  being  added  as  required,  till  the  surface  is  perfectly  smooth, 
when  the  section  is  to  bo  taken  off,  turned  round,  and  ground  down 
on  the  opposite  side  until  it  is  sufficiently  thin.  The  section  may  also 
be  ground  down  expeditiously  by  rubbing  it  between  two  hones.  If 
m  i  v  thick,  it  will  be  better  to  reduce  it  somewhat  with  the  aid  of  a 
flat  file  before  commencing  tho  grinding.  After  being  ground  to  what 
is  considered  the  proper  thinness,  the  section  may  bo  placed  in  the 
Ulioroscope,  when  numerous  dark  lines  will  be  found  all  over  the 
surfaces  ;  these  must  bo  removed  by  polishing.  The  deepest  of  the 
scratches  may  be  obliterated  by  rubbing  the  specimen  upon  a  very 
smooth  part  of  the  hone  quite  dry. 

Teeth  require  a  little  more  attention  than  other  hard  substances. 
They  should  be  first  ground  down  upon  a  lapidary's  wheel  or  upon  a 
dentist's  emery  wheel.  Sections  can  also  be  readily  cut  with  a  diamond 
law  (an  iron-wheel,  the  edge  of  which  is  covered  with  diamond  dust). 

The  thin  section  is  now  to  be  soaked  for  a  short  time  in  ether  to 
remove  the  fatty  matter,  and  then  allowed  to  dry. 

It  is  to  be  subjected  to  examination  in  the  dry  way,  moistened  with 
water,  turpentine,  or  Canada  balsam,  and  the  different  appearances  in 
each  case  should  be  carefully  observed. 

The  cartilaginous  basis  is  to  be  examined  also  in  thin  sections, 
which  may  be  cut  either  before  macerating  in  acid,  or  subsequently. 
A  whole  tooth  placed  in  moderately  strong  acid  will  become  soft  in 
four  or  five  days,  when  thin  sections  of  different  parts  may  readily 
be  cut  with  a  sharp  knife. 

The  dentinal  tubes  may  be  isolated  from  each  other  by  longer 
maceration  in  acid,  and  afterwards  by  soaking  for  a  few  hours  iu 
dilute  caustic  soda  or  potash.  It  is  better  in  this  investigation  to  cut 
the  thin  section  before  maceration  iu  acid,  or  to  macerate  the  tooth 
until  moderately  soft,  and  then  remove  a  thin  section,  which  is  to  be 
further  exposed  to  the  action  of  the  strong  acid.  A  mixture  of 
sulphuric  and  hydrochloric  acids  has  also  been  recommended. 

The  examination  of  fluids  does  not  require  so  much  art  as  that  of 
solid  matters.  Where  it  is  wished  to  examine  the  whole  of  the  con- 
tents of  a  fluid,  all  that  is  necessary  is  to  place  a  drop  upon  a  glass 
slide  and  to  cover  it  with  a  piece  of  thin  glass.  It  frequently  happens 
however  that  it  is  the  matter  suspended  iu  a  fluid  that  it  is  desirable 
to  examine.  Under  these  circumstances  the  fluid  should  be  placed 
iu  an  ordinary  test-tube,  and  after  allowing  the  deposit  to  settle,  the 
supernatant  liquor  should  be  poured  off,  and  a  drop  of  the  deposit 
conveyed  to  the  glass-slide.  Iu  other  cases  a  pipette  may  be  made  use 
of  to  draw  up  the  deposit  from  the  bottom  of  the  test-tube  or  other 
vessel  in  which  it  may  be  held.  In  examining  water  for  living 
animalcules  a  small  muslin-bag  or  net  may  be  employed,  through 
which  the  water  may  be  poured,  and  the  contents  of  the  bag  placed 
on  the  slide.  Iu  this  way  the  Desmidiece  and  some  of  the  larger  forms 
of  Jnfusoriu  are  best  procure  1  for  examination. 

When  the  quantity  of  deposit  is  very  small,  the  following  plan  will 
be  found  of  practical  utility.  After  allowing  the  lower  part  of  the 
fluid  which  has  been  standing  to  flow  into  the  pipette  as  above 
described,  and  removing  it  in  the  usual  manner,  the  fiuger  is  applied 
to  the  orifice,  iu  order  to  prevent  the  escape  of  fluid  when  the  upper 
orifice  is  opened  by  the  removal  of  the  finger.  The  upper  opening 
is  then  carefully  closed  with  a  piece  of  cork.  Upon  now  removing  the 
finder  from  the  lower  orifice,  the  fluid  will  not  run  out.  A  glass  slide 
is  placed  under  the  pipette,  which  is  allowed  to  rest  upon  it  for  a 
short  time.  It  may  bo  suspended  with  a  piece  of  string,  or  supported 
by  a  small  retort-stand.  Any  traces  of  deposit  will  subside  to  the 
lower  part  of  the  fluid,  and  must  of  necessity  be  collected  in  a  small 
drop  upon  the  glass  slide,  which  may  be  removed  and  examined  in  the 
usual  way. 

Another  plan  is  to  place  the  fluid  with  the  deposit  removed  by  the 
pipette  in  a  narrow  tube,  closed  at  one  end,  the  bore  of  which  is  rather 
less  than  a  quarter  of  au  inch  iu  diameter.  This  may  be  inverted  on 
a  glass  slide,  and  kept  iu  this  position  with  a  broad  elastic  India- 
rubber  band.  The  deposit,  with  a  drop  or  two  of  fluid,  will  fall  upon 
the  elide,  but  the  escape  of  a  further  quantity  is  prevented  by  the 
nature  of  the  arrangement. 

Amongst  the  fluids  of  the  human  body  which  may  with  advautage 
be  submitted  to  examination  with  the  microscope,  there  is  none  of 


moro  importance  than  the  urine.  This  fluid  being  tho  great  means 
which  nature  employs  to  rid  tho  system  of  the  used-up  and  effete 
matter  of  tho  body,  becomes  an  index  by  which  the  completeness, 
redundacy,  or  inefficiency  of  this  function  may  be  examined.  The 
following  hints  for  the  examination  of  this  fluid  will  bo  found  useful. 

The  urine  which  is  to  bo  examined  should  be  collected  in  sufficient 
quantity,  in  order  to  obtain  sufficient  of  the  deposit  for  examination. 

In  all  cases  the  urine  should,  if  possible,  be  examined  within  a  few 
hours  after  its  secretion,  and,  in  many  instances,  it  is  important 
to  institute  a  second  examination  after  it  has  been  allowed  to  stand 
for  24  hours.  •Some  specimens  of  urine  pass  into  decomposition 
within  a  very  short  time  after  they  have  escaped  from  the  bladder ;  or 
tho  urine  may  even  bo  drawn  from  the  bladder  actually  decomposed. 

In  other  instances,  the  urine  does  not  appear  to  undergo  decompo- 
sition for  a  considerable  period,  and  may  bo  found  clear,  and  without 
any  deposit  a  day  or  two,  or  even  longer,  after  it  has  been  passed. 

In  those  cases  in  which  lithic  acid  or  oxalate  of  lime  are  present, 
we  shall  find  that  the  deposit  increases  in  quantity  after  the  urine  Las 
stood  some  time.  Tho  latter  salt  is  frequently  not  discoverable  in 
urine  immediately  after  it  is  passed,  but  makes  its  appearance  in  tho 
course  of  a  few  hours;  depending  upon  a  kind  of  acid  fermentation, 
which  has  been  the  subject  of  some  beautiful  investigations  by 
Scherer. 

In  order  to  obtain  sufficient  of  the  deposit  from  a  specimen  of  urine 
for  microscopical  examination,  we  must  place  a  certain  quantity  of  the 
fluid  in  a  conical  glass,  in  which  it  must  be  permitted  to  remain  for  a 
sufficient  time  to  allow  the  deposit  to  subside  into  the  lower  part. 

Urinary  deposits  often  require  to  be  examined  with  different 
magnifying  powers,  those  which  are  most  frequently  used  being  the 
inch  and  the  quarter  of  an  inch.  Large  crystals  of  lithic  acid  are 
often  readily  distinguished  by  the  former,  but  crystals  of  this  sub- 
stance are  sometimes  so  minute  that  it  is  absolutely  nece-sary  to  use 
high  powers.  Uctohedra  of  oxalate  of  lime  are  frequently  found  so 
small  that  they  canuot  be  seen  with  any  power  lower  than  a  quarter ; 
and,  in  order  to  bring  out  the  form  of  the  crystals,  higher  magnifying 
powers  than  this  are  sometimes  necessary.  Spermatozoa  may  be  seen 
with  a  quarter,  but  they  then  appear  very  minute.  In  these  cases, 
an  eighth  of  an  inch  object-glass  will  be  of  advantage.  The  casts  of 
the  tubes,  epithelium,  and  the  great  majority  of  urinary  deposits  can, 
however,  be  very  satisfactorily  demonstrated  with  a  quarter  of  au 
inch  object-glass. 

In  the  investigation  of  those  deposits  which  are  prone  to  assume 
very  various  and  widely-different  forms,  such  as  lithic  acid,  it  will 
sometimes  be  found  necessary  to  apply  some  simple  chemical  tests, 
before  the  nature  of  the  substance  under  examination  can  be 
positively  ascertained. 

The  urine  is  very  liable  to  the  introduction  of  foreign  substances. 
A  paper  on  this  subject  by  Dr.  Bealewill  be  fouud  in  the  first  volume 
of  the  '  Quarterly  Journal  of  Microscopical  Science.'  The  following 
is  a  list  of  these  substances  occasionally  found  by  Dr.  Beale  : — 

Fragments  of  human  hair. 

Cat's  hair. 

Hair  from  blankets. 

Portions  of  feathers. 

Fibres  of  worsted  of  various  colours. 

Fibres  of  cotton  of  various  colours. 

Fibres  of  flax. 

Potato  starch. 

Rice  starch. 

Wheat  starch,  bread-crumbs. 

Fragments  of  tea-leaves,  or  separated  spiral  vessels  and  cellular 
tissue. 

Fibres  of  coniferous  or  other  wood  swept  off  the  floor. 
Particles  of  sand. 

Oily  matter — in  distinct  globules  arising  from  the  use  of  an  oiled 
catheter,  or  from  the  accidental  presence  of  uiilk  or  butter. 

Besides  the  above,  there  are  many  other  substances,  met  with  less 
frequently,  as,  for  instance,  fragments  of  silk,  mustard,  flour,  cheese, 
small  fragments  of  the  skin  of  potato,  or  of  different  kinds  of  fruit, 
and  many  others  which  will  occur  to  the  mind  of  every  one.  With 
the  microscopical  characters  of  these  bodies  the  student  should  be 
perfectly  familiar  as  soon  as  possible ;  and,  as  they  may  be  obtaiued 
without  the  slightest  difficulty,  this  is  easily  effected. 

For  the  nature  of  the  deposits  found  in  the  urine,  see  the  article 
Urine. 

The  examination  of  the  other  fluids  of  the  animal  body  present 
little  difficulty.  Next  to  the  urine  the  blood  is  of  most  importance. 
Iu  order  to  examine  the  blood,  a  small  drop  is  placed  upon  a  glass 
slide,  and  covered  with  thiu  glass,  which  is  to  be  pressed  down  uutil 
a  very  thin,  transparent,  and  almost  colourless  stratum  only  remains. 
If  in  this  manner  the  individual  globules  cannot  be  seen  distinctly, 
a  little  syrup  or  serum  must  be  added ;  but  it  is  better  to  avoid  the 
additiou  of  any  fluid,  if  possible.  Upon  carefully  focussing,  the  red 
globules  will  appear  to  present  a  dark  centre  and  light  circumference, 
or  the  reverse,  according  as  the  focus  is  altered,  and  here  and  there  a 
white  corpuscle  may  be  observed.  [Blood.] 

If  a  little  strong  syrup  be  added  to  a  drop  of  blood,  the  corpuscles 
will  be  fouud  to  have  become  flatter  from  esosmosis  of  a  part  of  ticir 
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contents ;  while,  on  the  other  hand,  if  placed  in  water,  they  become 
spherical  from  endosmosis,  and  ultimately  burst.  It  is  not  difficult 
to  make  a  solution  of  similar  density  to  that  in  the  interior  of  the 
corpuscle;  and  in  this  manner,  as  Dr.  Rees  expresses  it,  we  may  take 
the  specific  gravity  of  a  blood-corpuscle,  if  we  ascertain  the  specific 
gravity  of  the  solution  which  has  been  added  to  the  blood. 

Acetic  acid  causes  the  membrane  of  the  corpuscle  to  become  mm-e 
transparent  and  clear,  and  to  swell  up  from  endosmosis.  After  the 
application  of  this  reagent  the  blood-corpuscle  may  be  scarcely  visible, 
but  the  membrane  is  not  dissolved  by  it.  Strong  hydrochloric  and 
nitric  acids  do  not  dissolve  the  globules;  with  the  latter  reagent  the 
outline  is  often  rendered  darker  and  thicker,  while  the  entire  globule 
becomes  smaller.  The  corpuscles  are  entirely  soluble  in  ammonia 
aud  alkalies.  They  are  rendered  darker,  and  the  walls  corrugated,  by 
the  acid  of  the  gastric  juice,  and  after  remaining  in  acid  urine  for 
some  time  a  similar  change  occurs ;  hence  the  black  colour  of  blood 
which  has  been  effused  into  the  stomach,  aud  the  dark  smokey  hue  of 
acid  urine  containing  blood. 

We  have  before  spoken  of  the  crystals  to  be  obtained  from  the 
blood.  These  crystals  are  very  readily  obtained  by  diluting  blood 
with  water.  A  drop  of  blood  may  be  placed  upon  a  glass  slide,  and 
after  the  addition  of  a  drop  of  water,  alcohol,  or  ether,  the  whole 
should  be  lightly  covered  with  thin  glass.  A  hair,  or  a  small  piece  of 
thin  paper  or  wood,  may  be  placed  between  the  glasses,  in  order  that 
a  stratum  of  fluid  of  sufficient  thickness  may  be  retained.  Whenever 
it  is  possible,  it  is  preferable  to  use  detibrinated  blood.  Often  the 
corpuscles  aud  a  little  serum  may  be  removed  from  the  clot  by  firm 
pressure,  and  from  this  very  perfect  crystals  may  frequently  be 
obtained.  The  blood-corpuscles  become  ruptured  by  endosmosis, 
their  contents  escape,  and  crystallise  as  the  solution  gradually  becomes 
concentrated.  The  time  which  elapses  before  crystallisation  takes 
place  varies  from  an  hour  to  several  hours  or  days  in  different  speci- 
mens of  blood.  Crystals  may  also  be  obtained  in  a  similar  manner 
from  the  coaguhim  of  blood. 

The  form  of  the  crystal  often  varies  slightly  in  the  same  specimen, 
but  the  blood  of  different  animals  yields  crystals  of  very  different 
forms.  The  prismatic  form  is  that  most  commonly  obtained  from  the 
blood  of  man,  the  Carnivora,  and  fishes.  Tetrahedral  crystals  appear 
most  common  in  some  of  the  Rodmiia,  as  the  guinea-pig,  while  six- 
t-ided  tables  are  formed  in  the  blood  of  the  squirrel,  mouse,  aud  sonic 
others.  Teiehmann  has  succeeded  in  obtaining  crystals  from  frog's 
blood  by  the  addition  of  a  very  large  quantity  of  water  at  a  very  low 
temperature. 

The  crystals  form  more  readily  in  daylight  than  in  the  dark,  but 
most  rapidly  when  the  slide  is  expose  1  in  the  light  of  the  sun. 

Guinea-pig's  blood  crystallises  in  the  course  of  half  an  hour,  or  even 
sooner,  if  it  be  diluted  with  a  little  water  or  alcohol.  Dog's  blood 
also  crystallises  in  the  course  of  a  short  time  upon  the  addition  of  a 
little  alcohol.  Human  blood  crystallises  after  the  addition  of  water, 
slowly  if  only  just  rtmoved  from  the  body,  but  more  quickly  if  the 
blood  has  been  drawn  a  few  hours. 

It  is  obvious  from  what  has  been  said  above  that  the  microscope 
is  one  of  the  most  important  instruments  of  research  that  has  been 
placed  in  the  hands  of  man.  Its  practical  value  Las  not  however  been 
yet  fully  recognised.  It  is  employed  by  the  medical  m:m  in  the 
diagnosis  of  diseases,  but  in  medico-legal  investigations  in  the  detection 
of  adulterations  in  food,  in  ascertaining  the  value  of  fibrous  materials 
in  the  arts,  and  in  many  departments  of  industry,  it  has  yet  to 
find  its  way.  Dr.  Beale  gives  the  following  instances  of  its  utility  as 
a  means  of  diaguosis  : — 

"  Diseases  of  the  Kidney. — There  is  no  class  of  diseases  in  which 
its  powers  have  been  more  advantageously  brought  to  bear  by  the 
practical  physician  than  in  those  of  the  kidney.  By  a  microscopical 
examination  of  the  urine  we  are  frequently  enabled  to  ascertain  the 
nature  of  certain  morbid  changes  which  are  going  on  in  the  kidney, 
and  even  to  distinguish  during  life  the  existence  of  certain  well-defined 
pathological  conditions  of  that  organ.  The  laborious  researches  of 
Dr.  Johnson  have  shown  us  how,  by  the  peculiar  character  of  the 
casts  of  the  uriniferous  tubes,  which  are  found  in  the  urine,  we  can 
ascertain  whether  the  epithelium  be  desquamating,  or,  on  the  other 
hand,  whether  it  presents  no  such  tendency,  but  remaius  firmly 
attached  to  the  basement  membrane  of  the  tube.  If  the  epithelium 
be  undergoing  that  peculiar  change  termed  fatty  degeneration,  we 
shall  often  be  able  to  ascertain  the  fact  by  examining  a  specimen  of 
the  deposit  from  the  urine  by  the  microscope.  So  again,  by  the  pre- 
sence of  certain  other  deposits,  and  a  knowledge  of  the  symptoms 
usually  associated  with  them,  the  physician  is  enabled  to  direct  his 
attention,  as  the  case  may  be,  to  the  existence  of  local  changes  affecting 
some  part  of  the  geuito-urinary  mucous  membrane,  or  to  more  general 
disturbance  in  the  changes  which  take  place  in  primary  and  secondary 
assimilation. 

"  Fatty  Degeneration.— Of  Late  years  the  remarkable  changes  which 
take  place,  and  which  have  been  described  under  the  name  of  Fatty 
Degeneration,  in  some  of  the  highly  complex  textures  of  the  body, 
in  consequence  of  which  their  properties  become  changed,  and  their 
functions  impaired,  or  altogether  destroyed,  have  been  undergoing 
careful  investigation  by  a  vast  number  of  highly-taleuted  investigators. 

"  The  recent  discovery  of  a  state  of  fatty  degeneration  affecting  the 


arteries  of  the  brain,  in  the  majority  of  cases  of  apoplexy,  by  which 
the  strength  of  their  coats  becomes  deteriorated,  and  their  elasticity 
entirely  destroyed,  would  tend  to  lead  us  to  infer  that  this  disease  ia 
dependent  x-ather  upon  complicated  changes  affecting  nutrition,  than 
upon  the  presence  of  a  condition  of  plethora  or  hyperoomi;i,  as  was 
formerly  supposed  and  acted  upon. 

"  The  connection  between  fatty  degeneration  of  the  margin  of  the 
cornea  (arcus  senilis),  and  similar  changes  taking  place  in  the  muscular 
tissue  of  the  heart  (a  subject  which  has  been  carefully  investigated  by 
Mr.  Canton),  or  in  the  cerebral  vessels,  must  bo  regarded  with  great 
interest  by  every  practitioner. 

"  The  microscopical  examination  of  the  matters  vomited  in  certain 
cases  has  proved  to  us  that  the  presence  of  minute  fungi,  originally 
discovered  by  Professor  Goodsir,  and  named  by  him  Savcina  Yen- 
trieaili,  occurs  in  connexion  with  certain  morbid  conditions  of  the 
stomach.  These  remarkable  cases  are  much  more  frequently  met  with 
than  was  formerly  supposed,  aud  form  an  exceedingly  interesting  class 
of  diseases.  [Entotiiyta.] 

"  Tumours  and  Morbid  Growths. — The  microscope  has  many  times 
afforded  important  aid  in  the  diagnosis  of  tumours,  although  it  has 
certainly  failed  in  many  instances ;  which  circumstance  has  been 
brought  forward  by  some,  as  an  argument  against  its  employment 
altogether.  After  careful  microscopical  examination,  the  best  observers 
have  failed  in  deciding  as  to  the  nature  of  a  particular  tumour  sub- 
mitted to  examination ;  aud  they  have  been  unable  to  pronounce  as  to 
its  malignant  or  non-malignant  character. 

"  Cn  the  other  hand,  not  unfrequently  this  question  has  been 
positively  aud  correctly  answered  in  the  affirmative  or  negative,  and 
therefore  it  would  surely  not  be  right  altogether  to  discard  the 
use  of  an  instrument  which,  although  eminently  useful  in  many 
instances,  is  not  infallible ;  for  it  would  appear  to  be  the  opinion  of 
some,  that  the  use  of  the  m  ieroscope  ought  to  be  altogether  abandoned 
in  the  diagnosis  of  tumours." 

"For  the  discovery  of  Imposition  the  microscope  is  invaluable,  as  it 
almost  necessarily  follows  that,  in  consequence  of  the  frequency  with 
which  urine  is  subjected  to  minute  investigation,  patients  often  resort 
to  various  expedients  to  deceive  the  practitioner.  Perhaps  flour,  starch, 
sand,  and  milk  are  more  frequently  employed  for  this  purpose  than 
any  other  substances.  The  microscope  will  obviously  enable  any  one 
to  detect  the  first  three.  If  milk  be  added  to  urine,  the  mixture  may 
very  readily  be  mistaken  for  a  specimen  of  the  so-called  chylous  urine. 
Although  a  considerable  quantity  of  fatty  matter  is  present,  in  either 
case  this  fatty  matter  exists  in  a  very  different  state.  Iu  milk  we  find 
the  oil-globules,  so  characteristic  of  this  fluid,  while  in  true  chylous 
urine  not  a  single  oil-globule  can  be  found,  although  the  specimen  may 
contain  a  large  quantity  of  fatty  matter  iu  a  molecular  state. 

"  Larva;  of  the  Blow-Fly  iu  Urine. — A  specimen  of  urine  containing 
several  bodies  of  about  half  an  inch  in  length,  and  of  a  rounded  form, 
was  once  sent  to  Dr.  Todd  for  examiuatiou.  The  bodies  in  questioii 
looked  not  unlike  the  larva?  of  some  large  fly,  but,  as  it  was  con- 
fidently affirmed  that  they  were  passed  by  the  urethra  of  a  gentleman, 
the  accuracy  of  this  view  of  their  nature  wa3  doubtful. 

"  Upon  placing  a  portion  of  one  of  them  under  the  microscope, 
trachea;  —  (the  air-vessels  characteristic  of  the  class  of  insects)  were 
observed  in  considerable  numbers;  and  this  circumstance  alone 
enabled  me  to  say  positively  that  they  were  not  Eutozoa,  and  that 
they  could  not  have  been  pa-sed  iu  the  manner  stated.  They  were 
afterwards  proved  to  be  the  larva;  of  a  fly. 

The  claws  of  Echinococci  and  portions  of  hydatid  cysts  have  on 
several  occasions  been  discovered  in  the  urine,  sputa,  &c.,  upon  sub- 
mitting portions  of  these  fluids  to  microscopical  examination,  proving 
beyouti  a  doubt  the  existence  of  hydatids.  [Entozoa.] 

"Substances  passed  by  the  Bowels. — If  the  practitioner  have  a  good 
knowledge  of  the  use  of  the  microscope,  he  can  often  ascertain  the  nature 
of  substances  passed  from  the  alimentary  canal ;  and  by  the  aid  of  this 
instrument  he  can  often  at  once  decide  as  to  the  nature  and  origin 
of  substances,  which,  to  the  unaided  eye,  only  present  most  doubtful 
characters.  Considerable  perplexity  has  arisen  from  the  presence  of 
bodies  in  the  stools  of  patients,  which  afterwards  jiroved  to  be  por- 
tions of  almonds,  gooseberry-skins,  portions  of  potato,  the  testa  of 
the  tamarind,  husks  of  wheat,  &c. ;  not  many  years  ago  the  uredo  of 
wheat  was  mistaken  for,  and  described  as,  a  peculiar  fungus,  to 
which  it  was  supposed  the  phenomena  observed  in  cases  of  c.iolera 
were  due. 

"  Portions  of  vesseLs  which,  unlike  the  other  constituents  of  the 
food,  have  resisted  the  process  of  digestion,  have  been  met  with  in 
the  freces,  and  mistaken  for  small  intestinal  worms,  which  they  much 
resemble  when  examined  by  the  unaided  eye.  Upon  being  subjected 
to  microscopical  examination  their  true  nature  was  readily  discovereel. 

"  In  Medico-Legal  Inquiries  the  microscope  has  often  afforded 
valuable  aid.  The  distinction  between  blood-spots  aud  red  stains 
produced  by  fluids  resembling  blood  in  colour — between  human  hair 
aud  that  of  animals — and  the  detection  of  spermatozoa  in  cases  of 
rape,  need  only  be  adduced  as  examples  of  the  importance  of  the 
microscope  in  such  investigations. 

"For  Detecting  Impurities  in  Food  and  Drugs  the  microscope  has 
afforded  important  aid,  and  there  are  several  other  purposes  to  which 
it  may  be  applied." 
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III  preparing  thin  article  wo  have  ln-cii  greatly  indebted  I..  I  »r.  1:' 
most  useful  work  on  tho  'MicroHcope,  and  its  Application  to  Clinical 
Medicine,1  also  to  the  translation  of  Dr.  Schaoht's  work  on  tlio 
•  Microscope  in  its  Bpecial  Application  to  Vegctablo  Anatomy  and 
Physiology,'  translated  l>y  Mr.  Currey,  and  to  Professor  Quekott's 
admirablo  'Treatise  on  tho  Microscope.'  For  those  who  would  wish 
to  refer  to  tho  subject  further  wo  give  a  list  of  tho  principal  works 
devoted  to  this  instrument: — Robert  Hooko,  'Micrographia,  1007. 
Leeuwenhock,  'Papers  in  Philosophical  Transactions,'  from  1<>73. 
Baker, '  Employment  for  the  Microscope,'  1744.  Adams,  'Micrographia 
Illustrated ;  or,  tho  Knowlodge  of  tho  Microscopo  Explained,'  1710. 
Adams,  jun.  '  Microscopical  Essays,  1787.  Pritchard,  '  Microscopic 
Cabinet.'  Chevalier,  '  Des  Microscopes  et  do  lour  Usage.'  Sir  David 
Brewster,  ' Treatise  on  tho  Microscope.'  Joseph  Jackson  Lister, 
'Philosophical  Transactions,'  1829.  Ross,  article  'Microscope,'  in 
'  Penny  Cyclopaedia,'  1839,  Carpenter,  article  'Microscope,'  in  'Cyclo- 
paedia of  Anatomy  and  Physiology.'  Mandl,  '  Traito  Pratique  du 
Microscope,'  1839.  Schleiden,  '  Principles  of  Scientific  Botany,'  trans- 
lated by  Dr.  Lankester,  appendix  '  On  tho  Use  of  the  Microscope,' 
1849.  Robin,  'Du  Microscopo  et  des  Injections.'  Hannover,  'On  the 
Microscope,'  translated  by  Professor  Goodsir,  1853.  Bennett,  'An 
Introduction  to  Clinical  Medicine,'  1853.  Hogg,  'The  Mioroscope, 
Its  History,  Construction,  and  Application,'  1854.  '  The  Microscopical 
Journal.'  '  Quarterly  Journal  of  Microscopical  Sciences.'  Grillith  and 
Henfrey,  'The  Micrographical  Dictionary,'  1854-55. 

MICROSPORON.  [Entofhyta.] 

MICRO'TUS,  Schrank's  name  for  a  genus  of  Murine  Rodents, 
embracing  our  English  Water-Rat,  Mas  amphibms,  Linnaeus,  &c. 

[MUIUD.E.] 

M lCROZOA'RIA  (literally  'little  animals').  This  is  the  title 
employed  by  M.  De  Blainville  for  the  Animalcula  infusoria  of  earlier 
writers,  who  commonly  classed  these  singular  objects  of  microscopic 
research  among  the  Zoophyta.  Baker,  Ncedham,  Buffou,  and  Spal- 
lanzaui,  occupied  with  the  singular  facts  and  hypotheses  regarding  the 
origin  and  vitality  of  these  animated  points,  gave  little  attention  to 
their  zoological  relations ;  the  works  of  Linnaeus  contain  almost  no 
notice  of  more  than  tho  larger  Vorticella,  Brachioni,  and  Volvoces, 
which  are  ranked  among  the  Vermes  Zoophyta.  The  great  founder 
of  all  the  classifications  of  the  minute  Infusoria,  the  first  careful 
observer  of  their  permanent  characters  of  form,  surface,  movements, 
and  internal  structure,  is  the  accurate  0.  P.  Midler,  author  of  the 
'  Zoologia  Danica.'  Considering  that  in  1786  (the  date  of  his  work) 
the  microscope  had  been  scarcely  at  all  improved  since  the  days  of 
llooke,  the  numerous  figures  which  Miiller  presented  were  highly 
creditable  to  his  eye  and  baud.  They  have  been  frequently  copied 
(as  in  the  '  Encyclopedic  Methodique '),  and  yet  retain  a  high  value. 

Miiller's  classification,  founded  upon  the  figure  and  surface  of  the 
animal,  is  convenient  to  the  observer  who  desires  to  name  the  active 
molecules  which  pass  under  his  microscope,  but  unsatisfactory  to  the 
zoological  student. 

The  genera  are  arranged  in  some  degree  according  to  their  apparent 
simplicity. 

A.  Without  external  organs, 

*  Substance  thick. 

Monas.    A  mere  point. 
Proteus.    Of  variable  figure. 
Volvox.  Spherical. 
Enchelxs.  Cylindrical. 

Vibrio.  Round,  elongated.  (Several  of  the  animals  included  in 
this  group  should  have  been  ranked  among  the  Vermes.) 

*  Membranaceous. 
Cyclidium.    Oval,  complauate.    (Generate  by  division.) 
Paramecium.    Of  an  oblong  figure.    (Generate  by  division.) 
Kolpoda.    Sinuate,  complauate.    (Generate  by  division.) 
Gonium.    An  angular  mass. 

Bursaria.    Hollow  like  a  purse. 

B.  With  external  organs. 
*  Naked. 

Ccrcaria.  With  an  extension  like  a  tail.  Some  are  said  to  have 
eyes. 

Trichoda.    Named  for  its  hairiness    (Generate  by  division.) 
Kerona.    With  little  horny  protuberances. 
Himantopus.    With  slender  extensions  or  cirri. 
Lcucophra.    Ciliated  over  all  the  surface.    (Generate  by  division.) 
Vorticella.    Ciliated  about  the  mouth,  contractile.    The  ciliae  have 
a  whirling  motion. 

**  Covered  with  a  shell. 
Brachionus.    Ciliated  nearly  as  Vorticella. 

On  this  classification  Lamarck  (' Auimaux  sans  Vertobres')  has 
made  few  alterations ;  be  preserves  the  same  genera  nearly  iu  the  same 
order  in  all  the  naked  Infusoria,  but  rejects  from  those  with  external 
organs  (Infusoires  appendicules)  Vorticella  and  Brachionus  (which  he 
places  among  his  Polypi),  and  re-arranges  the  others  thus  : — 


Infusoires  appendieuKi. 
No  tail  /  Trichoda  (including  LeuCOphta  of  Miiller). 

\  Kerona  (including  BimctntofW  of  Mnllcr). 

aii    /  Ccrcaria. 
A  lad  <  „  . 

{  I'  urcoccrcarta. 

The  remaining  groups  are  thus  classed  among  the  Polypi t— 
Poly/ii  cilioHi 

■  Section  1.    Vibratilcs  with  oral  cilia;,  having  vibratory  movement. 
Raitulus.    (Trichoda  Rntius  and  7'.  clavun  of  Mull,  r.) 
Trichnccrca.    (Ccrcaria  forcipala,  Ice,  Miiller.) 
Vayinicola.    (Trichoda  inquilina,  &e.,  Mullcr.) 

Section  2.  Rotifcrw,  witli  oval  ciliie  having  rotators  movement. 

Foliiculina.    (  Vorticella  ampulla,  V.  vnjinata,  &c.,  Miiller.) 

Brachionus.    (Divided  into  sections,  with  or  without  a  tail.) 

Furcularia.  (Includes  the  Vorticella  rotatoria,  or  wheel-animal  and 
others  allied  to  it.) 

Urccolaria.    (  Vorticella  viridis,  Bursaria,  &<:.,  Midler.) 

Vorticella.  (The  pedunculated  species  of  Mullcr,  both  simple  and 
compound.) 

Tubicolaria. 

Cuvier  constitutes  for  the  Infusoria  his  fifth  and  last  class  of 
Zoophyta,  observing  however,  what  always  struck  the  lea^t  informed 
zoologist*  who  contemplated  the  various  forms  and  habits  of  tlies« 
animals,  that  among  them  were  several  grades  of  organisation,  and 
some  forms  which  could  not  bo  reconciled  to  zoophytic  structure. 
Bory  de  St.  Vincent  had  adopted  ('  Encyclopedic  Mdthodique,'  1826) 
82  genera,  but  Cuvier  even  reduces  the  number  of  Latnarckian  genera. 

De  Blainville  (' Actiuologie')  gives  the  following  arrangement  o/ 
the  Microzoaria  : — 

Division  I.  Microzoaria  heteropoda. 

Section  1.  Roliferie. — Body  distinguished  iu  parts  anterior,  medial, 
posterior  (sometimes  really  showing  head,  thorax,  and  abdomen),  with 
anterior  bundles  of  ciliae,  which  in  their  rapid  movement  resemble 
wheels.    Posterior  appendices  simple,  terminal. 

The  genera  are  as  iu  Lamarck,  with  indications  of  the  sub-genera 
adopted  by  Bory  de  St.  Vincent. 

Section  2.  Ciliifetxe,  with  lateral  ciliform  appendices.  The  genera 
are  taken  from  Miiller,  namely,  Kerona,  Himantopus,  Paramecium, 
Trichoda,  Leucophra,  Volvox,  Cyclidium,  Monas,  with  indications  o/ 
the  sub-divisions  adopted  by  Bory  de  St.  Vincent,  &c. 

Division  II.  Microzoaria  apoda. 
With  no  external  appendices,  including  Bursaria,  Kolpoda,  Trache- 
Una   (Vibrio,   Miiller),   Proteus,    Ccrcaria,  Enchelis,    and  Gonium. 
Many  of  them  are  thought  by  De  Blainville  to  be  young  Planarice  oi 
Hirudines. 

Nearly  all  the  real  information  which  accompanied  these  slight 
transformations  of  Miiller's  system  of  classification  was  derived  from 
the  numerous  and  acute  observations  of  that  emiuent  naturalist, 
whose  figures  and  descriptions  we  have  often  compared  with  the 
indications  of  the  microscope  before  this  instrument  received  the 
marvellous  improvements  of  Amici,  Chevalier,  Pritchard,  Plosl,  and 
Sehiek.  By  their  inventions,  and  the  able  use  made  of  them  since 
1828,  a  new  mine  of  knowledge  has  been  opened  on  the  history, 
structure,  and  zoological  relations  of  the  Infusoria.  [Infusoria; 
Diatomace^e;  Desmidieje;  Rotifera.] 

MIDAS,  M.  Geoffroy's  name  for  a  sub-genus  of  the  small  South 
American  Monkeys  called  Ouistilis.  [Jacchcs.]  The  common  name 
for  the  species  of  this  sub-genus  is  Tamarin. 

It  has  the  following  characters: — Muzzle  short,  facial  angle  60°; 
forehead  with  an  appearance  of  prominence,  arising  from  the  great 
angle  of  the  upper  edge  of  the  orbits;  upper  incisors  contiguous, 
under  incisors  same  size  as  the  upper.  Nails  like  claws,  exceptiug 
those  on  the  thumbs  behind.  Tail  as  in  Jaxhus.  Geucral  dental 
formula  as  iu  Jacchu-s. 

There  are  seveu  species,  of  which  we  select  as  the  example 
M.  Rosalia,  the  Marakiua,  or  Silky  Tamarin.  This  pretty  little 
monkey  is  entirely  of  a  golden-yellow,  varying  to  a  redder  tint,  and 
palest  on  the  back  and  thighs.  The  hair,  which  is  fine  and  silky,  is 
so  long  about  the  head  aud  neck  as  to  form  a  ruff  or  maue,  whence  it 
has  been  called  the  Lion-Monkey.  Its  beauty  and  gentleness  render  it 
a  very  interesting  pet;  but  great  care  is  required  to  keep  it  from 
damp,  which  is  destructive  to  it.  It  is  supposed  to  live  almost 1 
entirely  on  trees,  and  to  be  squirrel-like  in  its  habits. 

It  is  a  native  of  Guayana,  ami  the  south  of  Brazil  from  Rio  Janeiro 
to  Cape  Frio. 

Desmarest  notices  a  red  aud  black  variety  (Guyana),  and  one  of  a 
bright  shining  red  from  Brazil. 

The  species  must  not  be  confounded  with  M.  Lconina,  Simia 
Ljonina  (Huinb.),  the  Leoucito,  or  Leonine  Tamarin,  which  is  pro- 
bably the  smallest  monkey  known.  The  last  is  brownish,  aud  has  a 
very  well  developed  mane  of  that  colour,  which  it  bristles  up  when 
angry,  so  as  to  look  like  a  little  lion.    The  face  is  black,  the  mouth 
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white,  and  the  tail  black  above  and  white  below.  It  inhabits 
plains  bordering  the  eastern  slope  of  the  Cordillera,  and  is  rare. 


Silky  Tamarin  {Midas  Rosalia). 

MIDAS'S  EAR.  [Auricula.] 

MIDDLETONITE,  a  Carbonaceous  Mineral,  occurring  in  rounded 
masses,  seldom  larger  than  a  pea,  or  in  layers  a  sixteenth  of  an  inch 
or  less  in  thickness,  between  layers  of  coal.  Colour  reddish-brown  by 
reflected  light,  and  deep  red  by  transmitted  light.  Powder  light 
brown.  Transparent  in  small  fragments.  Hard  and  brittle.  Lustre 
resinous.  No  taste  or  smell.  Blackens  on  exposure.  Specific  gravity 
1*6.  Found  about  the  middle  of  the  main  coal  or  Haigh  Moor  seam 
at  the  Middleton  collieries,  near  Leeds ;  also  at  Newcastle.  The 
following  is  an  analysis  by  Johnston  :  — 

Carbon  86'437 

Hydrogen  8'007 

Oxygen      .......  5'566 

 100 

MIKA'NIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Compositw,  to  the  sub  order  Tubvliflora,  to  the  tribe  Euyatoriacta, 
aud  the  subtribe  Adenostylea.  It  has  a  4-flowered  head,  a  naked 
narrow  receptacle,  four  involucral  leaves,  with  a  bractlet  added  at 
tlie  base  or  below  it ;  the  tube  of  the  corolla  short,  with  the  throat 
dilate  and  Bomewhat  campanulate  ;  the  anthers  somewhat  protruded  ; 
the  achenium  angular ;  the  pappus  in  one  row,  rough  and  hairy. 

M.  officinalis  has  an  erect,  smooth,  nearly  simple  stem,  with  leaves 
decussating  somewhat  triangular-ovate,  cordate  with  a  great  sinus, 
toothed  at  the  sides,  entire  towards  the  point,  drooping  ;  the  pauieles 
corymbose  and  terminal.  This  plant  is  a  native  of  Brazil,  where  it 
is  called  Coragoa  de  Jesu.  It  is  a  handsome  plant.  The  leaves  con- 
tain a  bitter  principle  and  an  aromatic  oil,  and  are  used  in  the  same 
way  and  for  the  same  diseases  as  the  Cascarilla  and  Cinchona  barks. 
They  are  said  to  be  an  especially  valuable  remedy  in  remitting  fevers 
and  in  atonic  dyspepsia.  They  are  administered  in  the  form  of  extract 
or  decoction. 

M.  Guaco,  Guaco  Plant,  has  an  herbaceous  twining  stem ;  the 
branches  round,  sulcate,  hairy  ;  the  leaves  stalked,  ovate,  somewhat 
acuminate,  shortly  narrowed  at  the  base,  remotely  toothed,  netted, 
roughish  above,  hairy  beneath ;  the  corymbs  axillary,  stalked,  opposite ; 
the  heads  somewhat  ternate,  sessile  ;  the  bractlets  linear,  shorter  than 
the  involucre  ;  the  involucral  scales  linear-oblong,  obtuse,  downy ; 
the  achenia  smooth.  This  is  one  of  the  plants  called  Guaco  in  South 
America,  and  is  used  both  internally  and  externally  as  a  remedy 
against  the  bites  of  poisonous  serpents.  This  plant  is  cultivated  by 
the  Indians  for  the  purpose  of  being  used  It  is  easily  known  from 
other  plants  by  the  large  indigo-blue  spots  that  mark  the  under 
surface  of  its  rough  leaves.  It  is  probable  that  the  spotted  character 
of  the  leaves  of  this  and  plants  similarly  employed,  as  the  Caladium 
hcllebori folium  and  a  species  of  Aristolochia,  have  led  to  their  use  in 
the  bites  of  poisonous  snakes.  "  The  mode  of  using  this  remedy," 
says  Poppig,  "  is  very  simple  :  the  wound  is  somewhat  distended,  and 
the  fresh-pressed  juice  is  dropped  into  it;  the  surrounding  parts 
being  repeatedly  covered  with  the  pressed  leaves;  and  the  juice  is 
also  taken  by  the  mouth.  The  tincture,  made  with  common  brandy, 
is  also  much  celebrated,  and  recommended  to  travellers  as  a  secure 
and  portable  means  of  cure.  In  Guayaquil  little  cakes  are  formed 
out  of  the  fresh-bruised  plants,  which,  when  dried  in  the  sun,  retain 


e  their  activity  a  long  time.  The  effect  of  the  Guaco  is  not  in  all  cases 
alike  quick  and  decided ;  but  observations,  both  in  Maranon  and  Ega, 
prove  that  after  24  hours'  use  the  swelling  had  ceased,  the  pain 
vanished,  and,  with  the  exception  of  little  ulcers,  the  cure  had  been 
effected.  In  Vurimaguas,  and  especially  about  Muniches,  every  year 
several  persons  are  bitten  by  snakes ;  but  the  Guaco  had  acted  so 
efficiently  that  in  the  memory  of  man  only  two  children  were  known 
to  have  died  of  such  wounds."  Although  Poppig  has  given  so 
favourable  an  account  of  this  remedy,  he  says  in  another  place  that 
"  the  excision  and  cauterisation  of  the  wound  immediately  after  it  is 
received  is  undoubtedly  the  safest  plan."  Besides  the  Guaco  there 
are  several  other  plants  used  in  South  America,  some  of  which  are 
called  Guaco,  as  the  Herpestes  colubrina,  Dorstenia  tubicina,  Aristo- 
lochia cynanchi folia,  &c.  The  Guaco  has  been  tried  in  this  country 
as  a  remedy  in  hydrophobia,  but  without  success.  The  Urali,  or 
snake-poison  of  the  Indians  of  British  Guiana,  is  a  compound,  and 
contains  in  it  strychnia.  [Sthychnos.] 

M.  opifera  is  a  smooth  climbing  plant,  with  an  angular  stem;  it  has 
stalked,  cordate,  acuminate,  repaud-toothed  or  nearly  entire  leaves, 
when  full  grown  rather  blunt ;  the  heads  stalked  in  corymbose  panicles; 
the  involucral  scales  oblong,  rather  acute ;  the  bractlets  lanceolate ; 
involucre  rather  shorter.  This  plant  is  a  native  of  Brazil,  where  it  is 
called  '  Eroa  da  Cobia.'  It  is  also  employed  against  the  bites  of 
snakes,  aud  is  said  to  effect  a  cure  by  its  powerful  diuretic  action. 
An  account  is  given  of  this  plant  by  Gomez  in  the  Memoirs  of  the 
lloyal  Academy  of  Lisbon  for  1812,  where  it  is  described  as  the 
Etipatorium  crenatum. 

The  genus  Mikaaia  is  closely  allied  to  Eupatorium,  and  they 
belong  to  a  group  of  plants  in  the  order  Composite,  the  most  remark- 
able for  their  activity.  Dr.  Lindley  states,  in  his  '  Vegetable  Kingdom,' 
that  the  famous  styptic  'Matico'  is  the  produce  of  Eupatorium  gluti- 
nosum,  and  not  of  Artanthe  dongata,  as  has  been  usually  supposed. 
Of  this  plant  Mr.  Hartweg  says,  in  a  communication  to  Dr.  Lindley, 
"  Matico  is  the  vernacular  name  applied  by  the  inhabitants  of  Quito  to 
Eupatorium  glutinosum,  or  the  Chussalonga  in  the  Quichua  language. 
It  forms  a  shrub  from  3  to  5  feet  high,  and  is  common  in  the  higher 
parts  of  the  Quitinian  Andes,  where  its  properties  were  discovered 
some  years  back  by  a  soldier  called  Mateo,  better  known  under  his 
nick-name  Matico  (little  Matthew),  who  when  wounded  in  action 
applied  accidentally  the  leaves  of  some  shrub  to  his  wound,  which 
had  the  immediate  effect  of  stopping  the  bleeding.  This  shrub  hap- 
pened to  be  the  Chussalonga,  which  has  since  been  called,  in  honour 
of  its  discoverer,  Matico.  That  it  is  the  true  Matico  of  the  inhabitants 
of  Quito  and  Riobomba  I  have  not  the  slightest  doubt;  both  leaves 
and  specimens  have  been  gathered  by  myself,  and  upon  comparing  the 
latter  with  Kunth's  description  I  found  them  to  agree  exactly  with 
his  Eupatorium  glutinosum."  The  Matico  has  been  used  in  Europe, 
and  is  said  to  be  an  exceedingly  efficient  styptic,  and  of  great  value  iu 
stopping  the  bleeding  from  small  wounds. 

(Poppig,  Rcisc  in  Chile,  Peru,  &c. ;  Lindley,  Vegetable  Kingdom  ; 
Lindley,  Flora  Medica.) 

MILDEW  is  a  disease  which  attacks  both  living  and  dead  vegetable 
matter,  and  is  believed  by  the  vulgar  to  be  owing  to  fogs,  dew, 
meteors,  and  noxious  exhalations,  but  in  reality  is  caused  by  the 
ravages  of  parasitic  d  Fungi.  This  malady  is  often  of  little  importance 
to  the  subjects  of  its  attack,  as  it  appears  towards  the  close  of  the 
year,  when  the  most  essential  of  the  vital  functions  of  plants  are 
fulfilled,  or  in  such  a  small  degree  as  to  produce  no  appreciable  effect 
upon  the  general  health  of  the  plants  infested.  But  it  very  often 
becomes  a  most  serious  evil,  destroying  the  straw  of  corn,  and  so 
preventing  the  maturation  of  the  grain,  ravaging  the  fields  of  peas 
and  beans,  destroying  the  hopes  of  the  gardener  by  seizing  upon  his 
peaches  and  nectarines,  especially  when  forced,  and  not  unfrequently 
extending  its  evil  influence  to  the  orchards  and  every  description  of 
kichen-garden  crop. 

The  species  of  Fungi  which  produce  these  effects  are  always  very 
minute,  and  often  of  microscopic  smallness.  Some  are  intestinal, 
attacking  plants  internally,  aud  only  becoming  visible  when  they 
break  through  the  surface  of  the  plant  for  the  purpose  of  shedding 
their  spores ;  others  are  superficial,  rooting  and  fructifying  upon  the 
outside  of  the  epidermis.  These  two  classes  of  Mildew-Fungi  require 
to  be  carefully  distinguished. 

Of  the  Intestinal  Fungi  the  following  are  the  more  common, 
namely  :— 

1.  Uredo  fatida,  called  the  Pepper-Brand.  This  plant  attacks 
wheat,  filling  the  young  seed  with  its  jelly-like  spawn,  and  producing 
myriads  of  foetid  deep-brown  spores,  which  end  by  occupying  the 
whole  interior  of  the  ripe  grain. 

2.  Erineum  griseum,  and  other  species  of  the  same  genus,  which 
overrun  the  leaves  of  the  mountain  ash,  the  sycamore,  &c,  forming 
broad-gray,  orange,  or  brown  blotches. 

3.  Various  kinds  of  Puccinia.  The  mildew  of  wheat-straw  is  caused 
by  P.  gramineum,  which  is  generated  in  cavities  below  the  epidermis 
of  the  stem,  and  protrudes  when  ripe  in  the  form  of  dull  grayish-brown 
broken  striae.  P.  Heraclei  occasionally  attacks  crops  of  celery  and 
endive,  spreading  over  the  field,  and  producing  the  appearance  of 
scorching. 

4.  ^Ecidium  cancellatum  occasionally  does  much  harm  to  pear-trees 
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in  the  orchards  of  Herefordshire.  It  appears  at  first  like  bright 
yellow  spots  upon  the  upper  surface  of  the  leaves ;  by  degrees  a  liquid 
matter  is  exuded  from  them  ;  at  the  same  timo  small  conical  processos 
appear  in  clusters  from  tho  under  side  of  the  leaf;  Uioho  processes 
enlarge,  become  fibrous,  open  at  the  sides  by  numerous  Hlits,  and 
thence  discharge  their  spores.  This  fungus  often  produces  the  most 
destructive  consequences,  appearing  upon  the  I.-wk,  nUmi:>,  and  fruits, 
and  generally  destroying  tho  tree.  Another  species,  /K.  laceratum, 
sometime*  spreads  over  hawthorn  hedges;  and  tho  common  orange- 
red  mildew  of  tho  Barberry  is  A').  Berbv.ridis. 

5.  Sclerotium,  a  hard  kernel  like  fungus,  is  a  less  common  but  some- 
times very  troublesome  visitor.  S.  compactum  occasionally  establishes 
itself  in  the  rind  of  fruits,  rendering  them  uneatable  ;  «V.  Cypuriltict 
and  others  attack  tho  leaves  of  various  plants,  particularly  of  tho 
pear-tree. 

In  all  these  cases  it  is  usually  found  that  the  most  vigorous  indi- 
viduals are  tho  first  affected  by  the  mildew,  especially  in  the  case  of 
Urcdo  and  Puccinia;  and  it  is  probable  that  the  spores  from  which 
these  plants  are  propagated  are  drawn  into  the  circulation  from  the 
soil,  along  with  the  fluid  matter  ou  which  plants  feed  ;  that  they  are 
carried  along  into  the  stem,  and  begin  to  grow  as  soon  as  thoy  find 
themselves  in  a  suitable  situation,  disturbing  and  disorganising  the 
tissue  by  the  production  of  their  spawn,  and  taking  to  themselves  that 
nutriment  which  would  otherwise  have  been  applied  to  the  general 
maintenance  of  the  plant  attacked.  Mr.  Bauer  found  that  he  could 
always  cause  wheat  to  produce  the  Uredo  fcetida  by  rubbing  its  grains 
with  the  spores  of  that  fungus  previous  to  their  being  sown  ;  and  Mr. 
Kuight  ascertained  that  by  sowing  pear-seeds  in  soil  infested  with 
the  sEcidium,  the  very  youngest  leaves  of  tho  seedling  plants  were 
attacked. 

Of  superficial  Fungi  the  following  are  the  most  remarkable  : — 

1.  Cylindrosporiam  conccntricum,  a  pulverulent  species,  which 
appears  in  dots  arranged  in  a  circular  manner  upon  the  leaves  of  the 
cabbage. 

2.  Acrosporium  monilioides. — A  frequent  cause  of  the  whiteness  of 
leaves  and  stems  in  roses,  &c.  It  consists  of  vast  multitudes  of  fila- 
ments jointed  like  a  necklace. 

3.  Botrylis  diffusa  and  species  of  the  genu3  Aspergillus,  whose  fila- 
ments bear  tufts  or  branches,  covered  with  spores.  These  form  the 
white  mealy  appearance  of  the  leaves  of  onions  and  similar  soft-leaved 
plants. 

4.  Erysiphe  communis,  which  forms  the  mildew  of  peas.  It  con- 
sists of  white  cobweb  like  spawn,  radiating  from  a  solid  gray  spherical 
centre,  filled  with  the  spores  of  the  species.  Peach  mildew  is  often 
caused  by  another  of  this  genus,  the  E.  pannosa. 

The  attacks  of  superficial  Fungi  are  generally  brought  on  by  the 
debility  of  the  species  attacked;  and  it  is  probable  that  unhealthy 
individuals  only  are  suited  to  the  growth  of  these  parasites.  This  is 
like  what  occurs  among  animals,  which,  when  healthy,  are  scarcely 
attacked  by  parasitical  vermin,  but  as  soon  as  they  become  sickly  are 
overrun  by  them.  Heavy  rains  occurring  suddenly  after  long  drought 
are  mentioned  as  a  cause  of  this  kind  of  mildew ;  and  it  may  be  sup- 
posed that  the  plants  are  debilitated  by  the  dry  weather,  at  which 
time  the  Fungi  seize  upon  them,  and  that  as  soon  as  rain  falls  they 
grow  with  rapidity  and  quickly  overrun  the  plants.  It  is  said  that 
deep-coloured  roses  and  peaches  are  more  liable  to  mildew  than  others; 
this  may  be  referred  to  constitutional  debility,  for  their  colour  is  con- 
nected with  a  want  of  power  to  decompose  carbonic  acid,  which  is  one 
of  the  most  indispensable  of  vital  functions  in  the  vegetable  kingdom. 
Transplanted  onions,  which  are  less  vigorous  than  untransplauted 
ones,  are  the  most  subject  to  mildew. 

These  causes  of  mildew  being  rightly  understood,  the  methods  of 
preventing  the  evil  are  sufficiently  obvious.  To  cure  intestinal  mildew 
the  soil  should  be  neither  too  rich  nor  too  freely  watered,  and  every 
precaution  should  be  taken  to  prevent  the  spores  of  the  mildew-plants 
from  being  communicated  to  the  soil.  Mr.  Kuight  stopped  the  attacks 
of  jEcidium  cancellatum  by  taking  up  his  mildewed  pear-tree3,  washing 
their  roots  clean,  pruning  them  closely,  and  removing  them  to  a  new 
situation  ;  those  removed  became  healthy,  those  left  iu  the  soil  event- 


ually perished.  It  would  also  appear  that  in  some  cases  plants  may 
bo  rondored  incapable  of  taking  the  mildew.  Mr.  Bauer  says  that  if 
corn  attacked  by  pepper-brand  is  soaked  in  lime-water  for  at  least 
twelve  hours,  and  then  well  dried  in  tho  air  b  fore  sowing,  not  only 
arc  all  the  Fungi  adhering  to  it  destroyed,  but  the  plants  themselvex 
are  incapable  of  nourishing  tho  fungus  ;  at  least  ho  found  that  pre- 
pared grains  could  not  be  inoculated,  although  unprepared  grains 
could  be.  With  regard  to  destroying  superficial  mildew,  a  restoration 
of  vigour  or  its  preservation  seems  to  offer  the  best  chances  of  success. 
Mr.  Knight  prevented  his  peas  from  mildewing  by  watering  them 
abundantly  and  Constantly  ;  in  Scotland,  whero  the  climate  is  more 
equable  than  in  England,  and  the  night  dews  more  abundant,  pca- 
mildew  is  unknown.  The  writer  of  this  has  seen  a  crop  of  onions 
perishing  under  tho  attacks  of  Botiijtis  diffusa  gradually  restored  to 
health  by  a  constant  supply  of  water.  As  to  the  schemes  of  stopping 
superficial  mildew  by  tho  application  of  sulphur,  quick-lirne,  fresh 
wood-ashes,  and  similar  substances,  all  of  which  have  been  recom- 
mended, it  does  not  appear  that  any  advantage  follows  their  employ- 
ment. When  trees  are  attacked  by  superficial  parasites  the  best  plan 
of  removing  the  evil  is  by  cutting  off  all  the  mildewed  branches  and 
destroying  them,  together  with  shreds,  nails,  or  whatever  else  may 
have  been  made  use  of  in  training  the  plants.  Mr.  Hayward  recom- 
mends in  addition  that  peach-trees,  which  are  very  liable  to  mildew, 
should  be  subsequently  washed  with  a  fluid  consisting  of  4  gallons  of 
rain-water,  2 lbs.  of  soft  soap,  lib.  of  flower  of  sulphur,  lib.  of  roll 
tobacco,  1  quart  of  fresh-slaked  lime,  and  1  pint  of  spirits  of  turpen- 
tine, the  whole  boiled  together  for  half  an  hour. 

For  a  further  account  of  the  Fungi  which  produce  diseases  of  plants 
see  Fungi. 

MILIOBATIS.  [Baud.*:.] 

Ml'LIOLA.    [Fohaminifkra,  Cvu.  and  Suit.] 

MI'LIUM,  a  genus  of  Grasses  belonging  to  the  tribe  Agrostidecc. 
It  has  membranous  glumes,  nearly  equal,  unarmed;  the  paleac  2, 
nearly  equal,  unarmed,  about  as  long  as  the  glumes,  and  hardening  on 
the  fruit ;  the  spikelets  convex  on  the  back,  or  slightly  dorsally  com- 
pressed. There  is  but  one  British  species  of  this  genus,  M.  effusum. 
It  has  a  diffuse  panicle,  with  acute  palea;,  a  smooth  stem,  and 
linear-lanceolate  leaves.  It  has  a  stem  3  or  4  feet  in  height,  and 
is  found  in  damp  shady  woods.  (Babiugton,  Manual  of  British 
Botany.) 

MILK  is  an  opaque  fluid,  secreted  by  the  mammary  glands  of  the 
females  of  the  animals  belonging  to  the  class  Mammalia,  and  adapted 
to  the  nourishment  of  their  young  offspring.  It  is  of  a  specific  gravity 
somewhat  greater  than  that  of  distilled  water,  and  possesses  a  peculiar 
odour,  which  is  due  to  several  acids.  It  consists,  in  addition  to  the 
watery  portion,  serum,  &c,  of  globular  particles,  which  are  not  more 
than  half  the  size  of  the  globules  of  human  blood,  having  a  diameter 
of  about  l-10,000th  of  an  inch.  They  are  composed  of  a  fatty  matter 
(butter)  and  a  coagulable  substance,  which  in  many  points  resembles 
albumen,  termed  '  caseum,'  or  '  caseine.' 

The  globules  are  specifically  lighter  than  the  fluid  in  which  they  are 
suspended,  and  easily  ascend  to  the  top  when  the  milk  is  allowed  to 
stand  This  constitutes  the  cream,  and  consists  of  the  butter,  with 
some  caseine  and  a  portion  of  serum.  By  agitation,  such  as  is  effected 
by  the  various  modes  of  churning,  the  fatty  globules  unite  into  a 
mass  (butter),  leaving  the  buttermilk,  which  consists  of  caseine  and 
serum. 

Milk  from  which  the  supernatant  fluid,  or  cream,  has  been  removed  is 
termed '  skim-milk,'  and  still  retains  a  considerable  q  uantity  of  coagulable 
or  caseous  matter,  which  may  be  separated  from  the  serum,  or  whey,  by 
means  of  a  rennet  or  any  acid.  This  coagulated  portion  constitutes 
the  curd,  and  is  the  basis  of  cheese.  If  a  rennet  be  used,  and  all  the 
portion  coagulated  by  its  means  be  separated,  the  addition  of  vinegar 
causes  some  of  what  remains  to  coagulate  ;  and  this  has  been  termed 
'  zieger'  by  Schubler,  but  it  is  not  certain  that  it  differs  from  caseine. 
What  remains  after  both  these  coagulated  principles  have  been  removed 
is  the  whey,  which  contains  sugar-of-milk,  some  azotised  substance 
(perhaps  osmazome),  lactic  acid,  and  various  salts. 

The  different  constituents  of  milk,  and  the  differences  in  the  rela- 
tive proportions  of  them  iu  some  of  the  common  domestic  animals, 
will  be  best  seen  in  the  following  tables  : — 


Cream 
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Fatty  matter,  solid  at  ordinary  temperatures  

f  By  saponification,  yielding  Butyric,  Caproic,  Capric,  Margaric,  and  Oleic  Acids,  and 

rButter    .-L  Liquid    Fatty  J  Glycerine  

Matter  .] 

^By  saponification,  yielding  no  Butyric,  Caproic,  nor  Capric  Acids  

_  .,      ...  |  Caseine. 

I  Buttermilk     .       .  .|gerum. 

Matters  which  are  coagulable  .  j  by  ,^en"et  ,  .,' 

(  not  by  Rennet,  but  by  Acetic  Acid  .......... 

"Azotized  Matter  ............. 

Lactic  Acid. 

Sugar  .....•......«• 

f  I  Lactates  of  Potash,  Soda,  Ammonia,  Lime,  and  Mag- 

Soluble  in  Alcohol  <  nesia. 

(  Chlorides  of  Potassium  and  Sodium. 
Soluble  in  Water,  1  Sulphate  of  Potash. 

not  in  Alcohol   .  \  Phosphate  of  Potash  and  Soda. 
^Insoluble  in  Water    Phosphates  of  Lime,  Magnesia,  and  Iron. 


Stearine. 
|  Butyrine. 

Oleine, 


v  Serum  or  Whey 
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Caseine  or  Curd. 
Zieger. 
Osmazome  (?) 

Sugar  of  Jfi/i. 
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Analyses  of  various  hinds  of  Milk  in  1000  parts. 


Water. 

Fat. 

Caseine. 

Sugar  of 
Milk. 

Ash. 

Woman  (average).  (Simon.) 
Woman  (maximum  of  nil-  ) 

meroua  analyses)  .       .  j 
Woman  (minimum  of  ditto) 
Woman,    14  th  day  after  ) 

delivery.    (Clemm.)     .  J 
Woman.  (I.'IIeritier.) 
Cow.     (Simon.)         .  . 
Asa.  (Chevallier  and  Henri.) 
Ass.  (I'eligot.)         .  . 
Goat.  (Clcmm.)    .       .  . 
Ewe.  (Chevallier  and  Henri.) 

883-6 
014-0 
8G1-4 
870  848 

867-8 
857-0 
91G-3 
001-7 
808-0 
85G'2 

25  3 
510 
8  0 
42-908 

42-5 
40-0 
11 
12-9 

33-2 
420 

34  3 
45-2 
19-6 

35  333 

11-7 
72-0 

18-  2 

19-  5 
40-2 
45-0 

48-2 
02-4 
39-2 
41-135 

740 
280 
G0-8 
'  62 
52-8 
50-0 

2-3 

2-  7 
1-G 

2  095 

4-  0 
G  2 

3-  4 

•9  * 

5-  8 

6-  8 

As  milk  is  the  food  of  the  young  being  amongst  the  Mammalia  for 
a  period  of  several  mouths,  it  must  contain  all  the  elements  necessary 
to  the  nutrition  of  the  animal  body.  Dr.  Prout  therefore  proposed  to 
classify  all  food  according  to  the  constituents  of  milk  : — 

1.  Aqueous  foods,  represented  by  water. 

2.  Albuminous  foods,  represented  by  the  caseine. 

3.  Oleaginous  foods,  represented  by  the  butter. 

4.  Saccharine  foods,  represented  by  the  sugar. 

The  ashes  also  represent  the  inorganic  constituents  of  the  food  of 
all  animals.  [Food.]  The  ashes  in  the  milk  of  a  cow  examined  by 
Haidleu  contained  in  1000  parts  : — 


Per  cent 

Phosphate  of  Lime      .  . 

.    231  . 

.  47-1 

Phosphate  of  Magnesia  . 

04-2  . 

.  8-6 

Phosphate  of  Peroxide  of  Iron 

.    0-07  . 

.  1-4 

Chloride  of  Potassium 

.    V4l4  . 

.  29-4 

Chloride  of  Sodium 

0-24  . 

.  4-9 

Soda             .    8  iir.'J*.h  n«l  < 

.    0-42  . 

.  8-6 

4-00 

1000 

The  characters  of  the  milk  in  the  mammary  gland,  and  the  mode 
of  its  secretion  will  be  found  under  the  article  Mammahy  Glands. 

Under  the  microscope  fresh  milk  appears  as  a  clear  fluid  in  which 
fat-globules,  the  so-called  milk-globules,  are  suspended  as  in  an 
emulsion.  These  globules  differ  very  considerably  in  size ;  the  majority 
have  a  diameter  of  from  0-0012'"  to  0  0018'",  and  although  they  are 
rarely  found  to  measure  0P0038'"  in  fresh  milk,  Henle  states  that  he 
has  found  them  to  be  0-014'",  and  according  to  Raspail  and  Donne, 
they  are  somtimes  even  0'044"'.  Although  the  milk-globules,  without 
the  addition  of  a  re-agent,  exhibit  no  trace  of  an  investing  membrane, 
its  existence  may  readily  be  proved  in  two  different  ways.  The 
first  is  the  addition  of  acetic  acid,  which  causes  these  globules  to 
assume  a  variety  of  irregular  forms  which  they  would  not  if  they  were 
simply  globules  of  fat.  The  second  way  is  to  add  a  little  ether  to 
milk,  when  it  will  be  found  that  the  ether  will  not  dissolve  up  the  milk- 
globules  which  it  would  were  these  simple  globules  of  oily  matter. 

The  milk  immediately  after  delivery  differs  from  milk  that  is 
drawn  subsequently.  It  has  received  the  name  of  colosteum.  On 
examining  colosteum  under  the  microscope  a  very  large  number  of 
fat-globules  are  seen,  some  of  which  are  larger  than  those  that  occur 
in  ordinary  milk,  and  these  are  observed  frequently  clinging  to  each 
other;  besides  these  there  are  granulated,  yellow,  roundish  corpuscles, 
larger  than  the  milk-globules,  which  appear  to  be  composed  of  very 
minute  fat-vesicles.  Their  diameter  varies  according  to  Henle  from 
0-0063"'  to  0-0232'",  but  may  be  considered  to  be  about  0-0111'". 
The  fat-granules  of  these  bodies  are  more  easily  dissolved  by  ether 
than  those  of  the  milk-globules.  Acetic  acid  and  potash  dissolve  the 
granular  combining  substance,  and  scatter  the  fat-globules.  From 
these  facts  it  would  appear  that  the  colosteum-corpuscles  are  very 
small  fat-globules  imbedded  in  an  albuminous  substance.  There  is  no 
appearance  of  a  nucleus  or  an  investing  membrane.  These  molecules 
as  a  rule  disappear  the  third  or  fourth  day  after  delivery,  although 
they  have  been  found  as  late  as  the  twentieth  day.  They  frequently 
re-appear  in  the  milk  when  any  disease  in  the  system  supervenes. 
Although  there  can  be  no  doubt  that  the  nature  of  the  food  affects  the 
composition  of  the  milk,  it  has  not  yet  been  shown  in  what  manner 
this  affects  the  particular  constituents  of  the  milk ;  from  experiments 
made  on  dogs  it  would  appear  that  when  fed  on  vegetable  diet  their 
milk  was  richer  in  butter  and  sugar,  whilst  the  solid  constituents  are 
generally  augmented  on  a  mixed  animal  and  vegetable  diet.  Fat 
food  increases  the  quantity  of  butter.  Play  fair  found  the  butter  of 
cow's  milk  increased  during  stall-feeding,  and  diminished  when  the 
animals  were  kept  out  in  the  fields.  Cows  fed  on  hay  that  has  been 
cut  and  collected  in  a  dry  summer  yield  a  richer  milk,  than  when  fed 
on  hay  which  has  been  cut  in  a  wet  season. 
•  Jerrier  found,  from  a  series  of  experiments  on  a  suckling  woman, 
that  til*  milk  undergoes  gradual  changes  during  lactation.  While  the 
quantity  of  butter  remained  the  same  through  the  whole  period,  it 


was  found  that  the  caseine  increased  as  the  child  became  developed. 
The  sugar  of  milk  diminished  and  the  salts  increased  during  the  same 
period. 

Various  instruments  have  been  invented  for  testing  the-  purity  of 
milk,  especially  that  of  the  cow.  These  instruments  are  called  Galaeto- 
scopes,  or  Galactometers.    [Galactometeh,  in  Arts  and  Sc.  Div.] 

MILK-THISTLE.  [Thistle.] 

MILK-WORT.  [Polygala.] 

MILLEFOIL.  [Achillea.] 

MILLEPO'RIDiE.  In  the  Linnxan  '  Systema  Natune  '  the  genus 
MiUep>ora  included  fourteen  species  of  solid  corals  perforated  with 
conical  non-latnelliferous  pores.  Several  of  these  have  been  taken  as 
types  of  new  genera  or  sub-genera,  and,  according  to  the  general 
practice  of  modern  zoology,  the  Linnarin  genus  is  transformed  into 
a  great  family.  Lamarck  ('Anitnaux  sans  Vertebres ')  places  many 
of  the  Millepores  in  his  fourth  section  of  Polyparia,  the  foraminated 
corals,  with  Catcnipora  and  Tubipora,  which  belong  to  other  groups. 
The  Milleporida;  form  a  distinct  order  in  the  Foraminated  Polypiaria 
of  Lamouroux  ('  Expos.  Method.'),  and  include  no  less  than  eighteen 
genera,  namely  : — 

Ovulites,  Retepora,  Lunuliles,  Orbulitcs,  Occllaria,  Mclobesia,  Eudea, 
j  Alveolites,  Theonca,  Chrysaora,  Millepora,  Tcrebellaria,  Spiropora, 
Jdmonea.  (Distichvpora,  Ilornera,  Krusensterna,  and  Tilesia  arc  in- 
cluded among  Millcporidw  in  the  table,  but  not  in  thj  body  of  the 
work.) 

Lamouroux  defines  the  Milleporida:  thus  : — Polyparia,  stony,  poly- 
morphous, solid,  internally  compact ;  cells  very  small  or  poriform, 
1  scattered  or  in  series,  never  lamelliferous,  though  the  parietes  are 
j  sometimes  lightly  striated. 

De  Blainville  collects  the  M illeporid<e  into  groups  according  to  the 
form  of  the  cells  in  the  coral,  and  defines  the  family  by  characters 
drawn  both  from  the  animal  and  the  stony  support. 

Animals  in  general  very  slender,  and  provided  with  a  single  circlu 
of  slender  teutacula;  cells  sometimes  of  considerable  size,  but  always 
without  lamellae  or  stria)  withiu  or  without  the  tubes ;  polyparium 
fixed,  varying  in  shape.  Retrenching  from  the  group  the  palmateJ 
kinds  (to  form  the  genus  Palmipora  among  the  Madrephylliaa),  there 
remain,  according  to  De  Blainville,  twenty-three  genera,  which  are 
thus  arranged  : — 

1.  Cells  polygonal,  often  rather  large — Favosites  (Eunomia),  Alveo- 
lites, Apsendesia,  I'/ieonea,  Pelaijia,  Tcrebellaria,  Potylrema,  Frondipora, 
Lichenopora. 

2.  Cells  round,  very  fine,  poriform,  immersed — Orbiculites,  Margi- 
nopora,  Stromatopora,  Tilesia,  Spinopora,  Chrysaora,  Ceriopora, 
Disticluopora,  Heleropora. 

3.  Cells  round,  more  or  less  tubular — Pustxdopora,  Ilornera, 
Idmonea,  Cricopora. 

The  following  are  the  principal  characters  of  these  genera  : — 

§  1.  Cells  Polygonal. 
Favosites. — Animals  unknown ;  cells  prismatic,  contiguous,  vertical, 
or  diverging,  the  parietes  pierced  with  pores,  the  cavity  divided  by 
transverse    septa;    polyparium   branched  or  massive,  sometimes 
ba.«altiform. 

It  is  a  genus  of  Lamarck.  Goldfuss  added  to  the  knowledge  of  its 
structure,  but  changed  its  name  to  Calamopora.  De  Blainville  thinks 
Eunomia  of  Lamouroux  may  be  included  in  it,  but  the  descriptions 
are  unlike.  Ehrenberg  places  it  near  Astrwa,  in  the  family  of  Madre- 
phyllicea,  and  we  think  with  reason. 

The  Favosites  are  only  known  in  a  fossil  state,  and,  we  believe,  only 
in  strata  of  the  Transition  and  Carboniferous  eras,  in  the  former  of 
which  they  are  specially  abundant,  in  the  Eifel,  Siluria,  at  Dudley,  &c. 

F.  Qothlandica  (Goldfuss,  tab.  26,  f.  3)  is  a  favourable  example.  (See 
figures  on  the  next  column.) 

Eunomia.- — Animals  unknown  ;  cells  tubular,  long,  parallel,  inter- 
nally sulcated  longitudinally,  and  transversely  annulated ;  the  parietes 
thick  and  solid.    (Lamouroux,  '  Expos.  Method.') 

The  only  species,  E.  radiata,  is  fossil  in  Oolitic  series  of  Caen. 

Alveolites.- — Animals  unknown;  cells  short,  tubular,  prismatic, 
alveoliform,  the  parietes  thin ;  polyparium  formed  into  reticulated 
layers,  enveloping  each  other. 

It  is  a  genus  of  Lamarck,  subsequently,  but  without  sufficient  reason, 
reunited  by  Goldfuss  to  Favosites,  under  the  name  of  Calamopora. 

Two  living  species  and  a  few  fossils,  chiefly  from  the  Tertiary  series 
of  Dax.  De  Blainville  includes  in  the  genus  (not  correctly)  many  of 
the  Calamopora  of  Goldfuss  which  are  to  be  ranked  as  Favosites. 

Frondipora. — Animals   unknown ;    cells    unequal,  subpolygonal, 
accumulated  irregularly,  prominent  only  on  the  external  surface  of  a 
;  finely  branched  polyparium,  which  is  fixed,  arborescent,  variously 
|  reticulated,  and  longitudinally  striated  on  the  non-celluliferous  face. 

One  of  the  species  is  ranked  as  a  Rclepora  by  Lamarck.  Lamouroux 
(following  Tilesius)  calls  it  Krusensterna.  Tha  species  are  recent  in 
the  seas  of  Kamtchatka  and  the  Mediterranean.  Ex.  F.  reticulata. 
(Blaiuv.,  nL  69,  f.  1. 
|  Lichenopora. — Animals  unknown;  cells  rather  large,  poriform  or 
sub-tubular,  sub-polygonal,  accumulated  and  scattered  on  the  interior 
surface  of  a  fixed  orbicular  cupuliform  polyparium,  which  is  quite 
smooth  externally. 
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Favositcs  Gothlandica. 
a,  6,  two  specimens  ;  r,  nuclei  of  the  tubes  ;  d,  tubes  magnified  ;  e,  portion 
of  a  vertical  section. 

It  is  a  genus  of  Defrance,  including  one  recent  and  three  fossil 
species  from  the  Cretaceous  and  Tertiary  Strata.  Ex.  L.  turbinata. 
(De  Blainv.,  pi.  68,  f.  4.) 

Theonea. — Animals  unknown;  cells  rather  large  and  deep,  sub- 
polygonal,  accumulated  irregularly,  prominent  on  the  tumid  or  angu- 
lated  face  of  the  polyparium,  which  is  fixed,  irregularly  lobed,  and 
more  or  less  lacunose  between  the  accumulations  of  pores.  Ex.  T. 
clathrata.    (Lamouroux,  pi.  80,  f.  17.)   From  the  Oolite  of  Caen. 

Apsendesia. — Animals  unknown ;  cells  sub-polygonal,  small, poriform, 
irregularly  disposed,  occupying  the  upper  and  external  edge  of  sinuous 
ridges,  smooth  on  one  side,  plaited  on  the  other  ;  polyparium  globular 
or  hemispherical,  diverging  from  the  base  to  the  circumference.  It 
is  a  genus  of  Lamouroux,  from  the  Oolite  of  Caen.  Ex.  A.  diantkus. 
(De  Blainv.,  pi.  59,  f.  2.) 

Terebellaria. — Animals  unknown ;  cells  small,  oval,  sub-trigonal, 
quiucuncially  arranged  on  the  surface  of  the  polyparium,  which  is 
composed  of  short  conical  apparently  twisted  branches. 

This  beautiful  coral,  thus  characterised,  is  found  in  the  Oolite  of 
CaeD,  and,  it  is  believed,  also  abundantly  near  Bath.  Perhaps  only 
one  species  is  known,  which  Lamouroux  divides  into  two.  Ex.  T. 
ramosissima.    (Lamour.,  pi.  82,  f.  1,  a.) 

Pdagia. — Animals  unknown ;  cells  sub-polygonal,  close,  irregular, 
occupying  the  convex  edge  of  numerous  vertical  ridges,  disposed  in  a 
radiating  form,  and  either  simple  or  dichotomous  on  the  upper  surface 
of  the  coral;  polyparium  free,  fungiform,  excavated  and  lamelliferous 
above,  convex,  pedunculated,  and  circularly  wrinkled  below.  Ex.  P. 
clypeata.    (Lamour.,  pi.  79,  f.  5,  6,  7.)    From  the  Oolite  of  Caen. 

Polyrremn. — Animals  unknown  ;  cells  poriform,  polygonal,  irregular, 
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Terebellaria  ramo»»tima. 


unequal,  Humorous,  occupying  the  knotty  branches  vi  a  Hmall  fixe<l 
polyparium.  It  is  a  genus  of  Itisso.  Fx.  /'.  mininceum.  (Do  Blainv., 
pi.  69.  f.  4.) 

§  2.  Cells  rounded,  poriform. 

Orbilolites. — Animals  unknown  ;  polyparium  a  regular,  orbicular, 
discoid,  cellular,  cretaceous  mass ;  cells  in  two  layers,  sometimes 
apparent  externally,  and  especially  at  the  margin,  which  is  thickened. 

It  is  a  genus  of  Lamarck,  apparently  founded  upon  an  internal  coral. 
One  recent  European  species,  and  several  fossils  from  the  Chalk  and 
Tertiaries  of  Europe,  are  mentioned.  Ex.  0.  complanala.  (De  Blainv., 
pi.  72,  fig.  2.) 

Maryinopora. — Animals  unknown ;  cells  poriform,  excessively  small, 
round,  close,  situated  in  the  narrow  tortuous  folds  of  the  circumfer- 
ence of  the  polyparium,  which  is  free,  irregular,  discoid,  thickened  at 
the  margin,  and  concentrically  striated  on  both  surfaces.  (Probably 
an  internal  coralline  plate.)  Ex.  M.  vertebralis.  (Blainv.,  pi.  69,  f.  6.) 

Stromatopora. — Animals  unknown  ;  polyparium  hemispherical  or 
sub-globose,  formed  of  alternately  solid  and  porous  adherent  super- 
posed layers. 

The  character  is  from  Goldfuss,  the  author  of  the  genus.  The  cells 
are  very  small,  the  external  surface  concentrically  wrinkled.  The 
Bpecies  are  fossil  in  the  Transition  Limestone,  &c,  of  the  Eifel, 
Siluria,  Dudley,  &c.  Mr.  Lonsdale  has  described  a  new  species  similar 
to  a  Nummulite  in  figure.  Ex.  S.  concentrica.  (Goldfu53,  'Petrifacta 
Europce,'  tab.  8.) 


a,  surface  reduced  ;  b,  vcnicalsect^ry^luced;  r,  portion  Jpty"rr^gT1ijied, 
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Ceriopora. — Animals  unknown  ;  cells  poriform,  round,  close,  irregu- 
larly distributed  in  concentric  layers  ;  polyparium  polymorphous, 
often  globular  or  lamellar. 

This  genus  was  established  by  Goldfuss,  but  is  curtailed  by  a  stricter 
definition  by  De  Blainville,  to  suit  fossils  which  appear  in  the  Chalk  of 
Maestricht  and  the  Transition  Rocks  of  Bamberg.  Ex.  C.  micropora. 
(Goldfuss,  tab.  10,  f.  4.) 

Ckrysaora. — Animals  unknown  ;  cells  poriform,  very  flue,  with  a 
round  openiug,  accumulated  on  the  intervals  of  ridges,  which  anasto- 
mose on  the  surface  of  the  fixed  irregularly  ramose  polyparium. 

It  is  a  genus  of  Lamouroux,  to  which  De  Blainville  refers  many  of  the 
Cerioporce  of  Goldfuss,  which  belong  to  the  Oolitic  Formations.  Ex. 
C.  spinosa.    (Lam.,  pi.  81,  f.  6.) 

Tileaia. — Animals  unknown ;  tho  polyparium  formed  of  tortuous 
verrucose  cylindrical  branches ;  cells  small,  accumulated  in  irregular 
patches,  which  project  above  the  general  surface,  and  are  separated  by 
smooth  intervals.  Ex.  T.  distorta.  (Lam.,  pi.  74,  f.  5,  6.)  From  the 
Oolite  of  Caen. 

Spinopora. — Animals  unknown  ;  polyparium  adherent  by  a  concave 
concentrically  striated  face  below  ;  above  reticulated,  tuberculated, 
and  bearing  between  the  tubercles  poriform  cells.  Fossil  from  the 
Chalk.    Three  species.    Ex.  S.  mitva.    (De  Blaiu.,  pi.  70,  f.  3.) 

Distichopora. — Animals  unknown;  cells  of  two  kinds;  some  stelli- 
form,  scattered,  superficial,  shallow;  the  others  poriform,  deep, 
unequal,  forming  three  lateral  rows  on  each  side  of  the  branches  of 
an  arborescent  polyparium — these  branches  are  compressed,  obtuse, 
sublloxuous,  and  tubulose  within. 

This  Lamarekian  genus  contains  the  Millcpora  violacea  of  Linnaeus. 
(De.  Blainv.,  pi.  55,  f.  2.) 

lleleropora. — Animals  unknown  ;  cells  round,  poriform,  completely 
immersed,  of  two  sorts;  some,  larger  than  the  others,  are  regularly 
dispersed  on  the  whole  surface  of  the  polyparium,  which  is  fixed, 
lobed,  or  branched,  and  formed  of  superposed  lamina). 

It  is  a  genus  of  Do  Blainville,  formed  to  include  certain  Ceriopora  of 
Goldfuss  which  have  two  sorts  of  pores.  Ex.  II.  crt/ptopora.  (Gold- 
fuss, tab.  10,  f.  3.) 


Heteropora  cryptopora. 
a,  b,  two  specimens  j  c,  pores  magnified. 
Fossil  from  the  Chalk  of  Maestricht. 

Mr.  Lonsdale  mentions  one  from  the  Silurian  Rocks.  (Murchison's 
'Silurian  System.') 

§  3.    Cells  round,  and  more  or  less  tubular  and  prominent. 

Pustulopora.— Animals  unknown  ;  cells  rather  prominent,  pustulose 
or  mammillated,  distant,  with  round  openings ;  polyparium  forced 
of  superposed  lamina:,  cylindrical,  digitiform,  or  a  little  branched, 
fixed.  ^ 

The  few  fossils  which  have  these  characters  are  separated  from  the 
Cerioporce  of  Goldfuss  by  De  Blainville.  They  are  from  the  Chalk 
and  Oohte.    Ex.  P.  madreporacea.    (Goldfuss,  tab.  10,  f  12  ) 

Homera.— Animals  unknown ;  cells  with  a  circular  opening,  promi- 
nent, detached,  dispersed  almost  quincuncially  on  the  inner  face  of  the 
branches  of  a  fragile  ramulose  polyparium,  which  is  fistulose  and 
iurrowed  on  the  non-polypiferous  face. 

_  It  is  a  genus  of  Lamouroux,  formed  from  Retepora  of  Lamarck  It 
inc  udes  several  living  species,  from  the  seas  of  Europe  and  Australasia 
and  more  fossils,  chiefly  from  the  Tertiary  Strata,  but  Mr  Lonsdale 
notices  one  from  the  Dudley  Limestone.  Ex.  H.  frondiculata.  (Lam  , 
pi.  i  4,  f.  7,  8,  9.) 


Horticra  frondieulata. 
a,  naturalize  ^6,  c,  fragments  of  the  upper  and  lower  sides,  magnified. 


Idmonea. — Animals  unknown;  cells  prominent,  sub-conical,  distinct, 
with  a  circular  opening,  arranged  in  half  rings  or  short  cross-lines,  on 
two-thirds  of  the  circumference  of  the  branches  of  the  polyparium, 
which  is  not  porous,  but  slightly  channelled  on  the  non-celluliferouB 
face  ;  the  branches  are  divergent  and  triquetral. 

One  living  species  belongs  to  this  genus  of  Lamouroux,  and  several 
fossils  from  the  Oolite  of  Caen,  and  Chalk  and  Tertiaries  of  Maestricht 
and  Paris.  Goldfuss  has  included  two  of  them  among  lieteporie. 
Ex.  I.  triquelra.    (Lam.,  pi.  79.)    From  the  Oolite  of  Caen. 

Cricopora.—  Animals  unknown;  cells  tubular,  rather  prominent, 
with  a  circular  opening,  arranged  in  rings  transversely  or  obliquely  on 
the  surface  of  a  fragile  polyparium,  which  branches  into  cylindrical 
parts  obtuse  at  the  extremity. 

This  genus  was  named  Spiropora  by  Lamouroux,  but  it  is  only  rarely 
that  the  cells  take  anything  approaching  to  a  spiral  arrangement.  The 
coral  is  alveolar  through  its  mass.    Some  of  the  most  characteristic 
species  are  fossih  from  Caen.     F.  Paujasii  is  from  the  Chalk  of 
Maestricht,  and  De  Blainville  joius  to  tho  group  two  recent  species, 
Seriatopora  annulata  and  S.  nuda  (Lamarck).    Ehrenberg  calls  the 
group  Myriazoon,  and  Wiegmann  Truncularia. 
MILLURITE,  or  Capillary  Nickel.    [Nickel.  1 
M I L  LER'S-TH  UM  B.  [Cottus.] 
MILLET.  [Sorghum.] 

MILLSTONE-GRIT  is  the  title  of  a  remarkable  group  of  strata 
which  belong  to  the  Carboniferous  System,  and  separate  the  Coal 
Formation  from  the  Mouutain  Limestone.  It  may  be  regarded  as 
one  of  the  many  instances  of  transition  on  a  large  scale,  which  reveal 
to  the  geologist  local  changes  of  level  and  position  of  the  ancient 
lands,  whereby  new  currents  were  occasioned  in  the  sea,  and  new 
depositions  produced  in  its  bed.  Instead  of  the  deposits  of  mountain 
limestone  generated  by  processes  almost  purely  marine,  wc  have  in 
the  Millstone-Grit  group  evidence  of  streams  from  the  interior  of 
elevated  lands  and  periodical  currents  which  spread  pebbles,  sand,  and 
clay,  with  land-plants,  over  surfaces  where  previously  corals  and  shells 
were  accumulated  in  the  quiet  sea.  The  character  of  this  group  varies 
according  to  a  certain  law  of  development  in  passing  from  the  south 
to  the  north  of  England.  It  is  of  little  importance  in  the  south-west 
of  England,  South  Wales,  or  any  of  the  midland  coal-fields ;  but  in 
Derbyshire  it  acquires  great  thickness,  and  appears  in  some  of  the 
most  striking  scenes  of  that  romantic  county.  Here  it  is  a  series  of 
thick  arenaceous  rocks,  alternating  with  shales  and  flagstones  below 
the  coal  and  above  the  limestone.  Perhaps  no  more  remarkable 
feature  in  English  geology  can  be  noticed  than  the  bold  crags  of 
millstone-grit  which  are  crossed  as  the  traveller  proceeds  from  the 
coal  of  Sheffield  to  the  limestone  of  Castleton. 

Farther  to  the  north,  between  the  deep  limestone  dales  of  Yorkshire, 
the  millstone-grit  rocks  appear  on  the  summit  of  Ingleborough,  Peny- 
ghent,  and  Wharuside,  mixed  with  shales,  limestones,  ironstones,  and 
beds  of  coal.  At  least  three  distinct  bands  of  coarse  pebbly  millstone- 
grit  here  occur,  though  not  in  one  hill,  and  a  similar  character  belongs 
to  the  series  in  Durham  and  Northumberland.  Through  all  the 
extreme  north  of  England  indeed  the  millstone-grit  group  passes  by  its 
coal,  ironstone,  &c,  to  the  coal  formation  above,  and  by  its  limestones 
and  peculiar  shales  to  the  mountain  limestone  below,  by  so  easy  a  gra- 
dation that  the  whole  appears  one  vast  series  of  associated  deposits. 

The  rock  from  which  the  group  is  named  the  Millstone-Grit,  is  a 
very  coarse-grained  quartzose  sandstone,  with  layers  of  pebbles,  often 
defining  the  upper  or  under  surfaces  of  beds,  and  sometimes  (as  near 
Keighley)  containing  remarkable  masses  of  laminated  mica,  which  is 
not  common  in  the  substance  of  the  stone.  The  most  coarse  and 
quartzose  parts  of  the  stone  have  a  vague  resemblance  to  unmicaceous 
granites  (as  that  of  Ravenglass),  and  this  is  strengthened  by  the 
occasional  abundance  of  felspar,  in  large  masses  crystallised  within, 
but  fragmented  or  worn  to  a  pebbly  aspect  externally.  This  discloses 
probably  the  true  history  of  the  rock.  It  is  a  re-aggregated  mass  of 
the  disintegrated  materials  of  granite  ;  and  as  almost  every  sandstone 
[  of  the  coal  districts  is  liable  to  assume  locally  the  coarseness  of  grain 
of  the  millstone-grit,  and  all  appear  to  contain  felspar  grains  and 
fragments  (often  decomposed  to  porcelain  clay),  the  importance  of  a 
study  of  the  Millstone-Grit  becomes  evident.  The  organic  remains  are 
a  mixture  of  those  belonging  to  the  Coal  Formation  (Plants),  aud 
those  of  the  subjacent  Limestone  (Conchifera,  MoUusca) 

MILVUS.     [FALCONIDiE.]  ; 

MIMOSA,  a  genus  of  Plants  belonging  to  the  natural  order  Legxir 
mtnosce.  It  has  polygamous  flowers ;  petals  4  or  5,  connected  together 
into  a  4-  or  5-cleft  funnel-shaped  corolla;  stamens  inserted  in  the  base 
of  the  corolla,  or  in  the  stipe  of  the  ovary,  equal  in  number  to  the 
lobes  of  the  corolla,  or  double  or  triple  that  number;  legume  com- 
pressed, flat,  1-  or  many-jointed;  joints  1-seeded;  ribs  permanent; 
stipules  petiolar ;  leaves  bipinnate,  with  one  or  more  pairs  of  pinnaj, 
each  pinna  bearing  2  or  many  pairs  of  leaflets;  flowers  rose-coloured' 
or  white,  disposed  in  heads.  The  leaves  are  frequently  sensible  to 
touch,  as  in  the  Sensitive  Plant.    The  species  are  very  numerous. 

M.sensitiva,  the  Sensitive  Plant,  has  prickly  stems  and  petioles; 
leaflets  ovate-acute,  dotted,  with  adpressed  pili  beneath,  but  glabrous 
above.  It  is  a  native  of  Brazil.  The  flowers  are  rose-coloured  and 
tetrandrous.  The  leaflets  are  sensitive  to  touch,  but  not  so  much  so 
as  the  following  species. 
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il/.  pudica  has  a  prielcly  horbacoous  stem,  with  tho  petioles  and 
peduncles  morn  or  less  besot  with  stifF  hairs  or  bristles  ;  leaves  some- 
whit  digitately  pinnate,  with  4  pinna),  each  pinna  bearing  many  pairs 
of  linear  leaflets.  It  is  a  nativo  of  Hra/.il,  and  iH  commonly  grown  in 
our  gardens  under  tho  name  of  Sensitive  Plant,  tho  leaves  falling  on 
tho  (slightest  touch.  The  roots  of  this  plant  and  its  allies  omit  a  most 
offensive  smell,  resembling  tho  odour  of  a  sewer  at  tho  time  of 
impending  rain.  Tho  legumes  of  M.  saponaria,  according  to  Roylo, 
form  a  considerable  article  of  commerce  in  India  on  account  of  their 
saponaceous  qualities.    [SENSITIVE  PLANTS.] 

(Lindley,  Vegetable  Kingdom  ;  Don,  I  Hrhldmydeous  Plants.) 

M I  Mi  I'Sli .K  a  sub-order  of  I'lauts  belonging  to  the  natural  order 
Leguminous,  whoso  flowers  aro  regular,  tho  stamens  long,  usually 
iadffinite  in  number,  and  hypogynous,  and  the  flowers  valvate  in 
(estivation.  They  aro  in  many  cases  polygamous,  and  their  loaves  aro 
always  more  or  less  compound.  The  principal  genus  of  the  division 
is  the  Acacia.  [Acacia.]  Mimosa  itself  consists  of  a  considerable 
number  of  species,  many  of  which  are  remarkable  for  tho  irritability 
of  their  leaves,  a  curious  property  which  has  always  rendered  them 
objects  of  interest.  [Sensitive  Plants.]  The  species  commonly 
cultivated  for  the  exhibition  of  this  phenomenon  is  the  Mimosa  pudica, 
a  South  American  annual.  Among  the  useful  plants  belongiug  to 
Mimosece,  and  not  included  in  the  genus  Acacia,  are  the  Ingas  sapida, 
J.  dulcis,  I.  biglobosa,  and  some  others,  whose  pods  contain  a  sweet 
nutritious  fajcula,  which  renders  them  fit  for  food  ;  and  several  kinds 
of  Prosopis,  the  astringency  of  whose  pods  and  bark  renders  them 
valuable  for  tanning  purposes.  In  general,  in  the  northern  hemisphere, 
Mimosece  are  confined  to  tropical  countries,  or  to  those  which  have  a 
high  summer  heat ;  but  in  tho  southern  hemisphere  they  extend 
beyond  such  limits,  as  in  Van  Diemeu's  Land,  where  Acacias,  called 
Wattles,  are  the  commonest  wood,  [Leouminos.e.] 

MIMULUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Scrophidariacece.  It  has  a  tubular  calyx,  5-angIed  and  5-toothed  ; 
corolla  ringent,  upper  lip  2  lobed,  lower  one  trifid,  usually  bigibbous 
at  the  base,  segments  all  flat ;  stamens  4,  didynamous,  inclosed  ;  cells 
of  anthers  diverging  or  divaricate,  at  length  subcontinent ;  stigma 
bilamellate ;  capsule  hardly  furrowed,  2-valved,  valves  entire  with 
flat  margins,  dissepiment  at  length  free ;  placentas  adnate.  The 
species  are  erect  or  procumbent,  glabrous,  rarely  villous  herbs,  with 
usually  tetragonal  stems ;  leaves  opposite,  usually  toothed,  rarely  quite 
entire;  flowers  axillary,  solitary,  pedicellate,  superior  ones  sometimes 
racemose. 

M.  Intrus,  Yellow-Flowered  Monkey-Flower,  has  leaves  closely 
toothed,  lower  ones  on  long  petioles,  ovate  or  somewhat  lyrate,  supe- 
rior ones  rounded  cordately,  stem  claspiug ;  calyx  ovate,  but  campa- 
nulato  in  the  fructiferous  state,  with  ovate-acute  teeth,  the*  upper 
tooth  larger.  It  is  a  native  of  Chili.  Babington  says  it  has  become 
naturalised  in  Great  Britain.  The  corolla  is  yellow,  with  a  dark  mark 
in  the  mouth. 

M.  moschatus,  Musk-Scented  Monkey-Flower,  has  diffuse  stems 
clothed  with  woolly  villi ;  leaves  petiolate,  ovate,  or  ovate  lanceolate, 
a  little  toothed,  rounded  at  the  base,  rather  pilose,  and  somewhat 
clammy;  calyx  tubular,  but  oblong  in  the  fruit-bearing  state,  with 
lanceolate  unequal  teeth.  It  is  a  native  about  the  Columbia  River,  on 
the  north-west  coast  of  America.  The  plant  exhales  a  strong  scent  of 
musk.  The  flowers  are  small  and  yellow.  The  plant  is  diffuse,  rooting 
at  the  base. 

(Don,  Bichlamgdeous  Plants ;  Babington,  Manual  of  British  Botany.) 

MIMUS,  a  genus  of  Birds  belonging  to  the  family  Merulida:. 
[Merulid.e.]  M.  polyglottus  (Boie),  the  Mocking  Bird,  the  Mimic 
Thrush,  is  the  Tardus  pobjglo'.tus  of  Linnrcus,  and  the  Orpheus  pohj- 
glottus  of  Swaiusou.  The  male  of  this  bird  has  the  upper  parts  of  the 
head,  neck,  and  back,  dark  brownish  ash,  aud  when  new-moulted  a 
fine  light  gray  ;  wings  aud  tail  nearly  black,  the  first  and  second  rows 
of  coverts  tipped  with  white;  primary  coverts  in  some  males  wholly 
white,  in  others  tinged  with  brown.  Three  first  primaries  white  from 
their  roots  as  far  as  their  coverts ;  white  on  the  next  six,  extending 
from  an  inch  to  one  and  three-fourths  farther  down,  descending  equally 
on  both  sides  of  the  feather;  the  tail  is  cuneiform,  the  two  exterior 
feathers  wholly  white,  the  rest,  except  the  middle  ones,  tipped  with 
white ;  chin  white ;  sides  of  the  neck,  breast,  belly,  aud  vent,  a 
brownish-white,  much  purer  in  wild  birds  than  in  those  that  have  been 
domesticated ;  iris  of  the  eye  yellowish  cream-coloured,  inclining  to 
golden ;  bill  black,  the  base  of  the  lower  mandible  whitish ;  legs  and 
feet  black  and  strong. 

Female  very  much  resembling  the  male,  but  the  white  is  less  pure, 
spreads  over  only  seven  or  eight  of  the  primaries,  does  not  descend  so 
far,  and  extends  considerably  farther  down  on  the  broad  than  on  the 
narrow  side  of  the  feathers.  The  black  is  also  more  of  a  brownish 
cast. 

Young  birds  with  the  breast  spotted  like  that  of  a  thrush  :  young 
male  with  the  white  on  the  wing  broader  and  of  greater  purity  than 
in  the  female.  (Wilson.) 

The  extraordinary  vocal  powers  of  this  wonderful  song-bird,  and  his 
lively  habits,  as  recorded  by  eye  and  ear  witnesses,  are  so  uncommon,  | 
that  we  should  think  we  were  reading  of  some  magical  bird  in  a  fairy 
tale,  did  we  not  know  the  fidelity  and  accuracy  of  the  excellent 
observers  who  describe  it.    Wilson  thus  portrays  this  polyglot  :  — 


"Tho  case,  elegance,  and  rapidity  of  his  movement*,  the  animation 
of  his  eye,  and  tho  intelligence  ho  displays  in  listening  and  laying  up 
lessons  from  almost  every  species  of  tho  feathered  creation  within  hia 
hearing,  aro  really  surprising,  and  mark  the  peculiarity  of  his  genius. 
To  these  qualities  wo  may  add  that  of  a  voice  full,  strong,  musical, 
and  capable  of  almost  every  modulation,  from  the  clear  mellow  tones 
of  tho  wood-thrush  to  tho  savage  scream  of  the  bald  eagle.  In  measure 
and  accent  he  faithfully  follows  his  originals.  Iu  forco  and  sweetncsH 
of  expression  ho  greatly  improves  upon  them.  In  his  native  groves, 
mounted  on  the  top  of  a  tall  bush  or  half-grown  tree,  in  the  dawn  of 
dewy  morning,  while  the  woods  aro  already  vocal  with  a  multitude  of 
warblers,  his  admirable  song  rises  pre-eminent  over  every  competitor. 
Tho  ear  can  listen  to  his  music  alone,  to  which  that  of  all  the  others 
seems  a  more  accompaniment.  Neither  is  this  strain  altogether 
imitative.  His  own  native  notes,  which  are  easily  distinguishable  by 
such  as  are  well  acquainted  with  those  of  our  various  song-birds,  aro 
bold  and  full,  and  varied  seemingly  beyond  all  limits.  They  consist 
of  short  expressions  of  two,  three,  or  at  the  most  five  or  six  syllables, 
generally  interspersed  with  imitations,  and  all  of  them  uttered  with 
great  emphasis  and  rapidity,  and  continued  with  undiminished  ardour 
for  half  an  hour  or  an  hour  at  a  time.  His  expanded  wings  and  tail, 
glistening  with  white,  and  the  buoyant  gaiety  of  his  action,  arrest  tho 
eye  as  his  song  most  irresistibly  does  the  ear.  He  sweeps  round  with 
enthusiastic  ecstacy  ;  ho  mounts  and  descends  as  his  song  swells  and 
dies  away ;  and,  as  my  friend  Mr.  Bartram  has  beautifully  expressed  it, 
'  ho  bounds  aloft  with  tho  celerity  of  an  arrow,  as  if  to  recover  or  recal 
his  very  soul,  expired  in  the  last  elevated  strain.'  While  thus  exert- 
ing himself,  a  bystander  destitute  of  sight  would  suppose  that  the 
wholo  feathered  tribes  had  assembled  together  on  a  trial  of  skill,  each 
striving  to  produce  his  utmost  effect,  so  perfect  are  his  imitations. 
He  many  times  deceives  tho  sportsman,  and  sends  him  in  search  of 
birds  that  perhaps  are  not  within  miles  of  him,  but  whose  notes  he 
exactly  imitates  ;  even  birds  themselves  are  frequently  imposed  on  by 
this  admirable  mimic,  and  are  decoyed  by  the  fancied  calls  of  their 
mates,  or  dive  with  precipitation  into  the  depths  of  thickets  at  the 
scream  of  what  they  suppose  to  bs  the  sparrow-hawk. 

"  The  Mocking-Bird  loses  little  of  the  power  and  energy  of  his  song 
by  confinement.  In  his  domesticated  state,  when  he  commences  his 
career  of  song,  it  is  impossible  to  stand  by  uninterested.  He  whistles 
for  the  dog  ;  Cce3ar  starts  up,  wags  his  tail,  and  runs  to  meet  his 
master.  He  squeaks  out  like  a  hurt  chicken,  and  the  heu  hurries 
about  with  hauging  wings  and  bristled  feathers,  clucking  to  protect 
its  injured  brood.  The  barking  of  the  dog,  the  mewing  of  the  cat,  the 
creaking  of  a  passing  wheelbarrow,  foltaw  with  great  truth  and  rapidity. 
He  repeats  the  tune  taught  him  by  his  master,  though  of  considerable 
length,  fully  aud  faithfully.  He  runs  over  the  quiverings  of  the  canary 
aud  the  clear  whistlings  of  the  Virgiuiau  nightingale,  or  red-bird,  with 
such  superior  execution  aud  effect,  that  the  mortified  songsters  feel 
their  own  inferiority,  aud  become  altogether  silent,  while  he  seems  to 
triumph  in  their  defeat  by  redoubling  his  exertions.  This  excessive 
fondness  for  variety  however,  in  the  opinion  of  some,  injures  his  song. 
His  elevated  imitations  of  the  brown  thrush  are  frequently  interrupted 
by  the  crowing  of  cocks  ;  and  the  warblings  of  the  blue-bird,  which  ho 
exquisitely  manages,  are  mingled  with  the  screaming  of  swallows  or 
the  cackling  of  hens  :  amidst  the  simple  melody  of  the  robin  we  are 
suddenly  surprised  by  the  shrill  reiterations  of  the  whip-poor-will, 
while  the  notes  of  the  kill-deer,  blue-jay,  martin,  baltimore,  and  twenty 
others,  succeed  with  such  imposing  reality,  that  we  look  round  for  the 
originals,  and  discern  with  astonishment  that  the  sole  performer  iu 
this  singular  concert  is  the  admirable  bird  now  before  us.  During 
this  exhibition  of  his  powers  he  spreads  his  wings,  expauds  his  tail, 
and  throws  himself  around  the  cage  in  all  the  ecstacy  of  enthusiasm, 
se  miing  not  only  to  sing,  but  to  dance,  keeping  time  to  the  measure 
of  his  own  music.  Both  in  his  native  and  domesticated  state,  duriug 
the  solemn  stillness  of  night,  as  soon  as  the  moon  rises  in  silent 
majesty,  he  begins  his  delightful  solo ;  aud  serenades  us  the  live-long 
night  with  a  full  display  of  his  vocal  powers,  making  the  whole 
neighbourhood  ring  with  his  inimitable  medley." 

Audubon  is  of  opinion  that  iu  song  it  is  far  beyond  the  nightingale. 
He  pronounces  the  notes  of  that  bird  to  be  equal  to  those  of  a  sou- 
brette  of  taste,  who,  could  she  study  under  a  Mozart,  might  perhaps 
in  time  become  very  interesting  in  her  way.  But  he  thinks  it  quite 
absurd  to  compare  her  essays  to  the  finished  taleut  of  the  Mocking 
Bird.  In  confinement  its  melody,  though  vary  beautiful,  falls  far 
short,  in  his  judgment,  of  its  "  wood-notes  wild."  He  describes  its 
imitative  powers  a3  amazing,  aud  says  that  these  birds  mimic  with 
ease  all  their  brethren  of  the  forests  or  of  the  waters,  as  well  as 
many  quadrupeds;  but  though  he  has  heard  that  the  bird  possesses 
the  power  of  imitating  the  humau  voice,  he  never  met  with  an  instance 
of  that  mimicry. 

The  last-mentioned  author  gives  us  a  most  interesting  detail  of  the 
loves  of  these  charming  birds  amid  the  rich  scenery  where  the  great 
Magnolia,  with  its  thousand  beautiful  flowers,  Biguouias,  the  white- 
flowered  Stuartia,  aud  the  Golden  Orange,  are  intertwiued  with 
innumerable  vines.  "  For  awhile,"  continues  this  graphic  describer, 
"  each  long  day  and  pleasaut  night  are  thus  spent ;  but  at  a  peculiar 
note  of  the  female  he  ceases  his  song,  and  attends  to  her  wishes.  A 
nest  is  to  be  prepared,  and  the  choice  of  a  place  in  which  to  lay  it  is 
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to  become  a  matter  of  mutual  consideration.  The  orange,  the  fig, 
the  pear-tree  of  the  gardens,  are  inspected;  the  thick  briar  patches 
are  also  visited.  They  appear  to  be  well-suited  for  the  purpose  iu 
view  ;  and  so  well  does  the  bird  know  that  man  is  not  his  most  danger- 
ous enemy,  that,  instead  of  retiring  from  him,  they  at  length  fix  their 
abode  in  his  vicinity,  perhaps  in  the  nearest  tree  to  his  window. 
Dried  twigs,  leaves,  grasses,  cotton,  flax,  and  other  substances  are 
picked  up,  carried  to  a  forked  branch,  and  there  arranged.  The  female 
has  laid  an  egg,  and  the  male  redoubles  his  caresses.  Five  egys  are 
deposited  in  due  time,  when  the  male,  having  little  more  to  do  than 
to  sing  his  mate  to  repose,  attunes  his  pipe  anew.  Every  now  and 
(hen  he  spies  an  insect  on  the  ground,  the  taste  of  which  he  is  sure 
will  please  his  beloved  one.  He  drops  upon  it,  takes  it  in  his  bill, 
beats  it  jigainst  the  earth,  and  flies  to  the  nest  to  feed  and  receive  the 
warm  thanks  of  his  devoted  female." 

The  eggs  are  pale-green,  blotched  and  spotted  nearly  all  over  with 


The  enemies  of  the  Mocking  Bird  are  cats,  the  Falco  Slankii,  and 
snakes,  especially  the  Black  Snake,  which  Wilson  describes  as  the 
mortal  enemy  of  our  songster's  eggs  and  young,  and  as  the  object  of 
his  especial  and  deadly  vengeance ;  for  the  bird  rarely  leaves  his  fo?, 
when  he  has  found  him,  alive.  "  Children,"  says  Audubon,  "  seldom 
destroy  the  nests  of  these  birds,  and  the  planters  generally  protect 
them.  So  much  does  this  feeling  prevail  throughout  Louisiana,  that 
they  will  not  willingly  permit  a  Mocking  Bird  to  be  shot  at  any  time.'' 

The  food  of  this  species  consists,  according  to  Wilson,  of  the  berries 
of  the  red  cedar,  myrtle,  holly,  and  many  species  of  Smilax,  together 
with  gum-berries,  gall-berries,  and  a  profusion  of  others  with  which 
the  swampy  thickets  abound,  as  well  as  winged  insects,  of  which  it  is 
exceedingly  fond. 

"  The  Mocking  Bird,"  says  Wilson,  "  inhabits  a  very  considerable 
extent  of  both  North  and  South  America,  having  been  traced  from  the 
states  of  New  England  to  Brazil,  and  also  among  many  of  the  adjacent 
islands;  much  more  numerous  iu  those  states  south  than  in  those  north 
of  the  river  Delaware,  being  generally  migratory  in  the  latter,  and 
resident  (at  least  many  of  them)  in  the  former.  A  warm  climate  and 
low  country,  not  far  from  the  sea,  seem  most  congenial  to  their  nature  ; 
accordingly  we  find  the  species  less  numerous  to  the  west  than  east 
of  the  great  range  of  the  Alleghany,  in  the  same  parallels  of  latitude. 
Iu  the  severe  winter  of  1808-9  I  found  these  birds  occasionally  from 
Fredericksburg  in  Virginia  to  the  southern  parts  of  Georgia." 

Nuttall  states  that  it  inhabits  the  whole  continent  and  the  adjacent 
islands,  from  Rhode  Island  to  the  larger  islands  of  the  West  Indies, 
continuing  through  the  equatorial  regions  and  as  far  south  as  Brazil. 
Nor  is  it  confined  to  the  eastern  or  Atlantic  states;  for  it  is  found 
in  the  State  of  Arkansas,  and  more  than  a  thousand  miles  from 
the  mouth  of  Bed  River.  Say  notices  it  as  breeding  at  the  western 
sources  of  the  Platte,  near  the  base  of  the  Rocky  Mountains.  Bullock 
saw  it  on  the  table-land  of  Mexico.  Mr.  Litchfield  informed  Nuttall 
that  it  is  commonly  heard  in  Venezuela. 

Mr.  Darwin  ('  Journal  and  Remarks ')  notices,  in  his  account  of 
Maldonado,  a  Mocking-Bird,  Orpheus  modulator,  called  by  the  inhabit- 
ants Calandria,  as  remarkable  for  possessing  a  song  far  superior  to 
that  of  any  other  bird  in  the  country  :  indeed  it  was  nearly  the  only 
bird  in  South  America  which  he  observed  to  take  its  stand  for  the 
purpose  of  singing.  He  compares  the  song  to  that  of  the  Sedge- 
Warbler,  but  says  thrt  it  is  more  powerful,  and  that  some  harsh  notes 


and  some  very  high  ones  are  mingled  with  a  pleasant  warbling.  It  ig 
heard  only  during  spring  :  at  other  times  its  cry  is  harsh,  and  far  from 
harmonious.  He  states  that  near  Maldonado  these  birds  were  tamo 
and  bold,  constantly  attending  the  country-houses  in  numbers,  to  pick 
the  meat  which  was  hung  up  on  the  posts  or  walls  ;  but  if  any  other 
small  bird  approached,  the  Calandria  drove  it  away.  Mr.  Darwin  adds, 
that,  on  the  wide  uninhabited  plains  of  Patagonia,  another  closely 
allied  species,  Orpheus  Palagonicus  of  D'Orbigny,  which  frequents  the 
valleys  clothed  with  spiny  bushes,  is  a  wilder  bird,  and  has  a  slightly 
different  tone  of  voice.  ('  Voyages  of  H.M.S.  Adventure  and  Beagle,' 
vol.  iii.) 

Mr.  Swaiuson  (' Fauna  Boreali-Americana,'  vol.  ii.,  and  '  Classifica- 
tion of  Birds,'  vol.  ii.)  notices  the  striking  analogy  between  the  Mock- 
ing Bird  and  Lanius  Carolinensis  (the  Loggerheaded  Shrike).  Both 
the  birds,  he  remarks,  are  typical  examples  of  two  distinct  groups  : 
they  are  of  the  same  size,  clothed  in  nearly  the  same  coloured  plumage, 
seek  the  same  kind  of  food,  agree  in  the  structure  of  their  wiugs  and 
tail  (almost  in  that  of  their  feet),  build  the  same  kind  of  nest  and  iu 
similar  situations,  imitate  the  notes  of  other  birds,  eject  their  unser- 
viceable food  iu  the  same  manner,  and  yet,  in  his  opinion,  are  totally 
distinct  in  real  affiuity. 

The  term  'Mock-Bird'  i3  sometimes  used  to  designate  the  Sedge- 
Bird  (Curruca  salicaria  of  Fleming,  Sylvia  Phragmitis  of  Bechstein, 
Calamodyta  Phragm.il is  of  Bonaparte) ;  and  that  of  Mock-Nightingale 
is  sometimes  applied  to  the  Black-Cap  [Black-Cap],  and  also  to  the 
Fauvette,  Cwruca  hortensis,  Br.  and  Flem.,  Motacilla  hortensis,  Gm., 
Sylvia  liortcnsis,  Bechst. 

MIMUSOPS,  a  genus  of  Plauts  belonging  to  the  natural  order 
Sapotacea:.  It  has  a  calyx  6- to  8-partcd  ;  segments  disposed  in  a  twin 
order ;  corolla  with  a  double  row  of  segments,  the  outer  row  containing 
from  6  to  1G  in  number,  which  are  either  entire  or  divided,  the  inner 
row  containing  6  or  8  entire  segments ;  antheriferous  stamens  6  or  8, 
opposite  the  inner  segments  of  the  corolla,  alternating  with  as  many 
sterile  ones;  ovarium  (i-S-celled;  berry  1-  or  few-seeded  from  abortion. 
The  species  are  trees  with  alternate  quite-entire  glabrous  coriaceous 
leaves,  and  axillary  fascicles  of  1-flowercd  pedicels.  The  flowers  are 
small  and  white;  the  fruit  edible. 

M.  Elengi  has  oval-lanceolate  or  oblong  leaves,  acuminated,  glabrous; 
pedicels  many  together,  shorter  than  the  petioles,  which  are  glabrous. 
It  is  a  native  of  the  East  Indies,  where  it  is  much  planted  on  account 
of  its  fragrant  flowers,  which  come  out  chiefly  in  the  hot  season.  A 
j  fragrant  water  is  distilled  from  the  flowers.  The  seeds  yield  au 
abundance  of  oil  iu  request  for  painters.  The  leaves  are  said  to  produce 
I  an  extraordinary  noise  when  burnt. 

M.  Kaki  has  obovate  leaves,  very  blunt,  silvery  or  hoary  beneath, 
I  hardly. three  times  as  long  as  the  petioles,  crowded  at  the  ends  of  the 
branches;  flowers  fascicled,  hexandrous.  It  is  a  native  of  the  East 
Indies  and  Australia  within  the  tropic.  The  tree  yields  a  gum,  and  the 
fruit  has  a  sweetish  taste,  and  is  much  eaten  by  the  natives  of  India. 

(Don,  Dichlamydeous  Plants;  Lindley,  Vegetable  Kingdom.) 

MINERAL  VEINS.  The  principal  inorganic  constituents  of  the 
crust  of  the  earth  are  in  general  capable  of.arraugement  as  the  products 
of  water  or  of  heat ;  and  to  each  of  these  classes  belong  peculiar 
characteristic  features  of  composition,  aggregation,  and  arraugement. 
The  products  of  water  are  mostly  laid  in  the  form  of  strata  ;  the  pro- 
ducts of  heat  are  often  seen  to  cross,  penetrate,  and  overlie  or  underlie 
'  these  layers  of  rock,  in  dykes  or  in  huge  amorphous  masses.  But 
there  is  a  third  less  distinctly  limited  class  of  aggregations  in  the  crust 
of  the  earth,  whose  form  is  different  from  either  of  the  preceding 
types,  and  whose  origin,  though  perhaps  not  independent  either  of 
heat  or  water,  is  yet  not  to  be  understood  without  the  consideration 
of  other  and  peculiar  conditions.  Such  are  metallic  and  mineral  veins, 
spar  veins,  and  other  crystallised  and  concretionary  accumulations, 
common  in  both  stratified  and  amorphous  rocks,  under  a  great  variety 
of  circumstances,  the  essential  conditions  of  which  appear  however  to 
be  few  in  number.  To  ascertain  these  conditions  is  the  first  object  of 
a  philosophical  inquiry  into  the  origin  of  mineral  veins;  for  the  laws 
of  the  phenomena  may  thus  become  correctly  known,  and  the  true 
theory,  the  ultimate  end  of  the  inquiry,  be  satisfactorily  indicated. 

The  most  frequent  form  in  which  metallic  and  mineral  veins  occur 
is  that  of  a  vertical  or  slightly  inclined  mass,  occupying  what  was 
once  a  fissure,  or  narrow  open  space,  traversing  the  stratified  or  amor- 
phous rocks  for  a  variable  but  often  considerable  length  horizontally, 
and  a  limited  or  unknown  depth  in  a  perpendicular  direction.  This 
is  called  a  Rake  Vein.  Occasionally  the  mineral  masses  are  found 
J  arranged  in  a  narrow  vertical  or  oblique  tubular  form,  like  an  irregu- 
larly expanded  chimney,  traversing  the  strata :  such  are  sometimes 
called  Pipe  Veins.  From  these  two  sorts  of  veins  parts  occasionally 
pass  laterally,  and  are  called  Flat  Veins,  and  there  are  frequently 
ramifications  from  all  of  them,  called  Strings,  and  wholly  or  almost 
detached  lumps,  or  bunches,  or  nests,  of  ore  and  spar,  in  the  contiguous 
rocks. 

I  Now  the  general  condition  of  all  these  occurrences  is  the  existence, 
anteriorly  to  the  accumulation  of  the  metallic  and  sparry  substances 
iu  the  rake,  pipe,  flat,  &c,  of  a  cavity  in  the  substance  of  the  rocks, 
or  a  separation  between  the  beds  or  blocks  of  stone.  The  same  forms 
of  occurrence  belong  to  various  spars  and  other  substances,  and  the 
same  general  condition  is  predicable  of  them.    That  cavities  really  did 
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exiMt  in  those  situation*,  previous  to  tbo  formation  of  tlio  veins,  is 
often  evident  from  the  fact  that  tlio  sparry  or  metallic  matters  lie  iii 
tho  interior  of  closed  originally  hollow  shells,  or  fill  linos  of  fraeturo 
and  fissure  across  corals,  shells,  and  fishes.  It  is  further  evident  from 
the  fact  that  along  the  line  of  a  rake-vein  tho  strata  are  commonly 
found  to  have  boon  violently  displaced,  and  moved  upwards  or  down- 
wards many  inches,  feet,  yards,  or  fathoms,  even  to  fifty  or  more 
fathoms,  and  reunited  in  this  broken  state  by  tho  subsequently  intro- 
duced mineral  crystallisations.  This  consideration  supplies  us  with  a 
definition  of  veins,  identical,  except  by  the  omission  of  the  words  in 
brackets,  with  that  given  by  Werner  : — "Veins  aro  rents  produced  in 
rocks,  which  woro  afterwards  filled  [from  above]  with  certain  sub- 
stances."   ('  On  Veins,'  p.  57.) 

In  such  cavities,  spars  of  several  kinds,  as  carbonate  of  lime,  quartz, 
sulphate  of  barytes,  sulphate  of  strontian,  aro  frequently  found, 
entirely  unconnected  with  metalliferous  districts,  and  as  a  usual  and 
ordinary  occurrence.  In  metalliferous  districts  tho  same  and  other 
minerals  occur,  associated  with  carbonates,  phosphates,  arseniates, 
sulphurcts,  &e.  of  lead,  iron,  copper,  silver,  &c,  in  almost  every  pro- 
portion. Between  tho  most  valued  mineral  vein,  such  perhaps  as 
ores  of  precious  metal,  and  tho  unprofitable  massses  of  '  dead  spar,' 
which  occur  in  almost  every  limestone-quarry,  there  is  an  almost 
uninterrupted  gradation;  they  must  all  be  taken  into  tho  induction  of 
phenomena,  as  a  basis  of  theory  ;  yet  there  are  peculiarities  in  tho 
geographical  and  geological  relations  of  tho  metalliferous  or  true 
mineral  veins  which  require  separate  classification,  and  justify  some 
special  inferences  touching  the  local  conditions  and  geological  times  of 
their  formation. 

1.  In  a  mining  district,  however  rich,  not  all  tho  cavities  in  the 
rocks  yield  metallic  minerals,  even  though  they  contain  spars  such  as 
often  accompany  these.  Generally  the  ores  of  lead,  copper,  silver,  &c, 
are  limited  in  their  occurrence  to  such  great  fissures  of  tho  rocks  as 
are  accompanied  by  displacements  of  the  masses  of  rock  which  bound 
the  fissure.    Tims  great  fissures,  Nos.  1  and  2,  iu  the  figure,  which 


are  marked  by  dislocations,  may  be  richly  filled  with  valuable  ores, 
and  yet  the  detached  cracks  and  fissures  (j)  may  contain  only  unpro- 
fitable spars  or  thin  partings  of  clay. 

2.  When,  as  frequently  happens  in  mining  districts,  veins  accom- 
panied by  dislocation  cross  each  other,  the  veins  commonly  become 
either  richer  or  poorer  in  metal,  and  exhibit  other  peculiarities,  about 
the  junctions. 

3.  Such  veins  which  cross  may  be  of  quite  different  natures  :  No.  1, 
for  example,  may  yield  copper-ore,  aud  No.  2,  lead-ore.  This  differ- 
ence of  contents  in  adjacent  or  meeting  veins  is  even  very  frequently 
the  case  when  the  direction  of  the  veins  on  the  surface  differs  by  a 
quadrant  of  a  circle.  Thus  in  Cornwall,  veins  which  pass  east  and 
west  may  yield  tin  or  copper,  and  those  which  run  north  aud  south 
produce  lead.  In  Aldstone  Moor,  veins  running  east-north-east  and 
west-south-west  are  rich  iu  lead,  those  ranging  north-north-west  and 
Bouth-south-east  are  often  unproductive. 

4.  The  same  veins  vary  in  respect  of  the  nature  of  their  contents; 
some  yielding  lead  or  copper,  aud  others  copper  or  tin,  according  to 
depth  from  the  surface,  the  nature  of  the  inclosing  rock,  aud  other 
less  known  couditions.  Below  the  surface,  100  or  more  yards,  veins 
may  yield  principally  sulphuret  of  lead,  with  a  variable  admixture  of 
the  double  sulphuret  of  copper  and  iron,  and  near  the  surface  these 
may  be  exchanged  for  carbonate,  phosphate,  and  arseniates  of  lead, 
carbonates  of  copper,  and  red  oxide  of  iron.  We  may  believe  these 
metallic  salts  to  be  derived  from  the  sulphurets  by  processes  of  change 
originating  from  the  surface.  Again,  veins  which  cross  different  sorts 
of  rocks,  as  limestone,  sandstone,  and  argillaceous  shale,  may  be  very 
rich  in  limestone,  very  poor  in  shale,  and  of  variable  value  iu  sand- 
stone. Now,  as  the  effect  of  dislocations  iu  such  countries  is  frequently 
to  cause,  ou  the  two  sides  of  a  vein,  very  different  beds  to  be  on  the 
same  level,  so  that  limestone  is  opposite  to  shale,  or  to  sandstone,  or 
to  the  same  or  a  different  bed  of  limestone,  the  complexity  of  the 
phenomena  met  with  in  practical  mining,  even  iu  one  vein,  need  not 
surprise  a  prudent  reasoner.    Generally  speaking  the  miner  looks  for 
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a  change  in  tho  quality  of  tho  vein  with  every  marked  change  of  the 
including  ground  (or  'country,'  as  it  is  tunned  in  Cornwall). 

"  In  tho  older  rocks  wo  noo  tho  same  vein  intersecting  clay-slato 
and  granite ;  it  is  itself  continuous,  and  tlicro  is  no  doubt  of  its 
identity;  and  yet  tho  contents  of  tho  part  inclosed  by  one  rock  shall 
differ  very  much  from  what  is  found  in  tho  other.  In  Cornwall,  a 
voin  that  has  been  productive  of  copper  ore  in  tho  clay-slat*;,  pav  ing 
into  the  granite  becomes  richer,  or,  what  is  more  remarkable,  furnishes 
ores  of  tho  same  metal  differently  mineralised.  If  wo  pursue  it 
farther  into  the  granite,  the  produce  of  metal  frequently  is  found  to 
diminish."    (Taylor,  In  '  Report  to  tho  British  Association,'  1888.) 

5.  This  dependence  of  tho  productiveness  of  veins  on  some  quality 
of  tho  rocks  which  they  traverse,  is  a  phenomenon  of  tho  same  order 
as  tho  relation  of  veins  in  general  to  particular  classes  of  strata  or 
particular  masses  of  igneous  rocks.  Dislocations  of  the  strata  occur 
in  almost  evory  district,  yet  it  is  chiefly  iu  certain  assemblage!  of  the 
strata  that  metallic  veins  aro  abundant.  In  Great  Britain  and  Ireland, 
generally  speaking,  the  only  districts  of  mineral  veins  are  situated 
among  the  ancient  strata;  perhaps  no  metallic  veins  occur  in  theso 
islands  above  the  PaJawzoifl  Strata  [Paleozoic  Seiues];  and  though 
in  other  parts  of  tho  world  strata  of  much  more  recent  origin  do 
yield  some  valuable  ores,  it  is  under  peculiar  aud  limited  couditions. 

G.  Among  these  couditions  appears  to  be  the  proximity  of  rocks  of 
igneous  origin.  Thus,  in  the  Pyrenees,  rocks  of  the  age  of  the  chalk 
yield  iron-ores  near  igneous  rocks,  and  not  elsewhere.  On  a  general 
survey  of  m ming  district-",  without  regard  to  their  age,  some  relatiou 
of  this  kind  appears.  It  is  near  the  granites  of  Cornwall  aud  Brittauy, 
near  the  porphyries  of  Caldbeck  Fells  in  Cumberland,  near  the  green- 
stone of  Aldstone  Moor,  that  metallic  veins  are  abundant ;  but  on  the 
other  hand  there  is  no  metallic  vein  known  in  connection  with  the 
sienites  of  Malvern  or  Charnwood,  while  the  rich  lead-mines  of  Flint- 
shire and  Grassingtou  Moor  in  Yorkshire  are  not  accompanied  by  traps 
visible  at  tho  surface,  or  known  in  the  mines;  and  the  toadstoue  of 
Derbyshire  has  been  thought  to  actually  cut  off  the  lead-veins. 
Perhaps  ou  this  important  point  prudence  will  be  best  satisfied  by 
admitting  the  real  influence  of  certain  igueous  rocks  on  the  productive- 
ness of  mineral  veins,  not  merely  as  being  of  igueous  origin,  but  as 
being  of  particular  chemical  qualities,  and  having  certain  definite  pro- 
parties  in  relation  to  the  passage  of  thermic  and  electric  currents. 

7.  A  certain  relation  of  veins  to  the  physical  geography  of  the 
country  is  traceable.  It  is  chiefly  iu  or  near  to  mountainous  regious 
that  mineral  veins  abound  ;  aud  this  appears  to  be  mainly  owing  to 
the  fact  that,  in  such  countries,  the  strata  are  more  broken  than  else- 
where, aud  more  divided  by  masses  aud  dykes  of  igneous  rocks, 
circumstances  already  known  to  influence  the  occurrence  of  mineral 
veins ;  but  several  authors  mistake  the  nature  of  this  relation,  aud  in 
particular  Werner,  whose  treatise  '  Ou  Veins'  is  very  valuable,  attaches 
too  much  importance  to  it.  He  says,  "  The  occurrence  of  veins 
depends  much  upon  the  external  form  of  the  mountains,  on  the  posi- 
tion of  the  whole  chaiu  of  mountains  in  respect  to  its  extent  and 
declivity,  on  the  particular  position  of  the  country  where  they  [the 
mountains]  occur,  whether  the  country  be  composed  of  hills  with 
L'entle  declivities  aud  roundish  or  flattish  summits,  or  whether  it  be  a 
place  iu  a  principal  valley."    (Werner,  '  On  Veius,'  p.  54.) 

Before  a  satisfactory  theory  of  vein3  can  be  possible,  we  must 
possess  correct  general  inferences  on  two  points — the  origin  of  fissures 
and  cavities  iu  rocks,  and  the  nature  of  the  forces  by  which  those 
fissures  have  been  filled.  Each  of  these  points  has  been  thought 
difficult  of  approach:  the  former  has  certainly  been  reached;  the 
way  to  the  latter  is  perhaps  only  indistinctly  perceived. 

Fissures  and  other  cavities  in  rocks  exist  as  effects  of  several  natural 
causes,  and  present  diverse  appearances  characteristic  of  these. 

Caverns  iu  limestone  rocks  are  sometimes  independent  of  real 
fissures,  and  other  evidence  of  movements  of  the  rocks,  aud  may  even 
be  thought  in  some  cases  to  be  original,  or  left  such  when  the  rock 
was  formed  in  the  sea.  Such  cavities  actually  occur  iu  modern  coral 
reefs,  left  by  the  peculiar  growth  of  the  lithophytes  :  in  certaiu  cases 
(for  instance  maguesiau  limestone)  the  small  cavities  may  have  beeu 
formed  by  gas  extricated  iu  the  course  of  the  formation  of  the  stoue. 
Now  iu  such  closed  cavities,  large  or  small,  the  crystallisations  which 
we  find  (carbonate  of  lime,  sulphate  of  barytes,  sulphate  of  strontiau, 
quartz,  oxide  of  iron,  sulphuret  of  iron,  &c.)  are  of  the  same  kinds, 
and  may  be  due  to  the  same  causes,  as  the  crystallisations  in  originally 
hollow  shells,  or  iu  the  cavities  left  by  the  dissolution  of  these  from 
the  rocks.  To  the  above  catalogue  may  therefore  be  added  sulphuret 
of  zinc,  arseniuret  of  iron,  sulphuret  of  lead;  for  these  minerals  occur 
iu  the  situations  just  named,  especially  near  faults  or  veins. 

Cracks  in  many  limestone  rocks  are  as  perfectly  internal  cavities  as 
those  above-named,  aud  are,  in  the  neighbourhood  of  veius  or  metal- 
liferous fissures,  lined  with  similar  crystallisations,  adding  to  the  list 
carbonate  of  copper.    (In  Maguesiau  Limestone  of  Yorkshire.) 

Joints  are  opeu  cracks  traversing  beds  of  stone,  and  come  under 
the  same  description  as  other  often  very  large  open  fissures  unaccom- 
panied by  dislocation.  These  fissures  are  often  arranged  with  so  much 
symmetry  as  to  leave  no  doubt  of  the  influence  of  polarities  among 
the  molecules  of  the  rocks  when  they  were  formed.  Joints  and 
fissures,  especially  near  veius,  often  partake  of  the  minerals  which 
they  contain. 
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Faults,  or  fissures  accompanied  by  dislocations,  offer,  in  addition 
to  all  the  facts  already  mentioned,  the  very  important  information  that 
the  crust  of  the  earth  has  been  broken  at  different  times,  as  well  as  in 
different  directions.  In  the  drawing  of  two  intersecting  veins,  which 
illustrates  this  article,  it  will  be  seen  that  the  vein  No.  2  cuts  through 
and  displaces  the  strata,  which  had  been  already  broken  and  displaced 
by  the  vein  No.  1.  The  relative  antiquity  of  these  two  veins  has  been 
generally  allowed  to  be  in  the  order  of  the  numbers.  Now  as  the 
metalliferous  contents  of  the  fissures  No.  1  are  divided  by  No.  2,  as 
well  as  the  strata  which  bound  it,  there  appears  reason  to  conclude 
that  the  vein  No.  1  was  filled  with  its  mineral  contents  before  the 
,   disturbance  of  the  ground  by  the  fissure  No.  2. 

We  are  thus  conducted  to  the  remaining  part  of  the  general  inquiry 
proposed,  namely,  the  causes  concerned  in  filling  the  cavities  of  all 
kinds,  already  classed.  The  evidence  of  the  dislocation  of  strata  on 
the  sides  of  most  mineral  veins  leads,  when  generalised,  to  the  recog- 
nition of  several  systems  of  veins,  even  in  one  district,  of  unequal 
antiquity.  It  is  also  found  that  these  systems  pass  in  different 
directions  respectively,  one  set  east -north -east,  another  north- 
north-west,  others  to  intermediate  points ;  and  further,  there  are 
observed  in  these  systems  of  veins — unlike  in  direction,  and  unequal 
in  antiquity — some  general  and  characteristic  differences  in  the  contents 
of  the  veins. 

Wtrner  gives  eight  successive  systems  of  veins  in  the  Freyberg 
Mines,  but  the  definitions  are  far  from  clear.  M.  Carne  gives  eight 
successive  groups  of  veins  and  slides  iu  Cornwall,  more  clearly 
characterised  ;  the  oldest  are  tin  veins  (lodes),  underlying  (dipping) 
to  the  north,  ranging  nearly  cast  and  west  by  compass.  The  second  are 
tin  veins,  underlying  to  the  south,  ranging  cast  and  west  nearly  (by 
compass).  The  third  includes  east  and  west  copper  veins.  The 
fourth  are  diagonal  (or  contra)  veins,  ranging  north-west  and  south  east, 
and  yield  copper.  The  fifth  class  includes  cross-courses,  ranging  north- 
north-west  and  south-south-east,  and  rarely  yielding  metal,  except  lead. 
A  sixth  group  yields  copper.  A  seventh  includes  'cross  flukan.s'  (clay 
veins),  ranging  nearly  north  and  south,  and  an  eighth,  the  'slides,' 
which  are  formed  of  soft  clay,  and  cut  through  all  the  others. 

This  classification,  though  too  hard  and  precise  for  exact  adaptation 
to  nature,  is  valuable  as  an  index  to  many  complicated  phenomena  ; 
but  the  relative  antiquity  of  so  many  sets  of  fractures  is  a  difficult 
■problem,  requiring  much  mechanical  science,  and  a  knowledge  of  the 
relative  hardness  and  resisting  power  of  the  masses  broken.  Sir  H. 
Da  la  Beche  has  shown  ('Ordnauce  Report  on  the  Geology  of  Cornwall,' 
&c,  p.  299)  a  simple  case  of  this  naturp,  in  which  the  intersecting 
elvan  dyke  is  probably  not  the  newest  of  the  two  fractures.  In  the 
elaborate  volume  just  quoted  the  leader  will  find  a  vast  body  of 
digested  information  regarding  the  phenomena  of  the  Cornish  and 
Devon  mineral  veins.  As  a  combined  result,  we  find  iu  the  veins  of 
Cornwall  a  manifest  tendency  to  two  sets,  one  (the  oldest)  east-north- 
east, yielding  most  of  the  ores,  the  other  north-north-west,  crossing 
the  preceding  almost  from  sea  to  sea.  In  Devonshire  also  two  sets 
appear,  one  (the  oldest)  nearly  east  and  west,  yielding  most  of  the 
ores,  the  other  north  and  south,  crossing  the  other.  Continuing  the 
investigation,  we  find  this  system  of  cross  courses  (ranging  north  and 
south)  extended  into  Dorsetshire,  and  there  dividing  the  chalk,  so  that 
a  comparatively  recent  geological  date  for  some  of  the  great  cross 
courses  of  Devon  and  Cornwall  may  be  probably  inferred.  Adopting 
the  views  of  this  author,  we  find  evidence  of  four  systems  of  east  and 
west  fractures  in  the  district  of  Cornwall  and  Devon  : — 1.  That  of  the 
upheaval  of  granite,  and  the  arrangement  of  the  strikes  of  the  beds 
of  slate.  2.  The  elvan  (porphyry)  courses,  which  traverse  alike  the 
granite  and  the  strata  disturbed  with  it.  3.  The  east  and  west  sys- 
tems of  veins.  4.  The  system  (indistinctly  traced)  of  east  aud  west 
clay  slides ;  and  adding  to  them  the  north  and  south  traps,  elvan*, 
cross  courses,  and  flukans,  we  see  clearly  how  many  and  various  have 
been  the  fractures  and  fissures,  and  how  complicated  the  conditions 
under  which  these  fissures  were  stored  with  their  contents.  What 
was  the  agency  by  which  this  was  accomplished  ? 

Werner  (1791)  believed  that  fissures  were  filled  from  above,  by 
precipitations  of  earthy  and  metallic  salts  held  in  solution  by  water. 
As  some  of  the  substances  common  in  mineral  veins  are  not  known  to 
be  soluble  in  water,  separately  or  in  combination,  we  can  only  adopt 
this  view  upon  the  supposition  that  the  crystallisations  in  veins  are 
the  result  of  double  decompositions  in  the  liquid  ;  nor  even  with  this 
aid  is  the  process  at  all  clear  by  which  the  metallic  masses  were 
formed. 

Lehman  had  previously  (1753)  introduced  the  notion  of  sublimed 
vapours  and  exhalations  ;  and  if  we  believe  that  sulphuretted  hydro- 
gen gas  was  abundant  iu  these,  the  formation  of  sulphurets  from  salts 
of  lead,  copper,  &c.  might  become  a  possible  case.  Necker  revived 
this  idea.  (' Geol.  Society  Abstracts,'  1832.)  Drs.  Hutton  and  Play- 
fair  maintained  that  the  vein-spars  and  metallic  ores  were  injected  into 
fissures  not  in  a  state  of  solution  in  water,  but  in  a  state  of  fusion 
through  heat.    They  were  a  sort  of  metalliferous  dykes. 

In  consequence  of  the  experiments  of  Mr.  Fox,  which  show  in 
certain  cases  the  passage  of  electrical  currents  between  different  parts 
of  the  metalliferous  veins  of  Cornwall,  and  an  augmentation  of  tem- 
perature in  them  as  we  descend  into  the  earth,  a  fourth  general  view 
his  gradually  and  obscurely  grown  up  to  importance.    In  this  view 


electrical  forces  are  appealed  to  for  determining  the  deposition  of 
matter  brought  into  the  fissures  by  water  operating  on  metallic  aggre- 
gations, at  great  depths  and  under  considerable  heat.  Such  heated 
waters  would  circulate  upwards  and  downwards  in  the  open  spaces  of 
the  rocks  ;  in  the  upper  parts  of  the  fissures  they  would  be  cooled, 
and  might  deposit  part  of  their  dissolvent  contents  ;  these  would  be 
arranged  by  electrical  affinities  under  the  influence  of  the  various 
nature,  direction,  and  Assuring  of  the  rocks. 

Such  affinities  might  be  dependent  on  local  electrical  currents, 
generated  by  the  local  differences  of  the  rocks  and  minerals,  or  on  the 
general  terrestrial  currents  which  govern  common  magnetism,  or  on  a 
combination  or  opposition  of  these.  Under  any  circumstances, 
evidence  of  these  general  currents  must  be  looked  for  in  the  general 
phenomena,  and  the  local  currents  must  be  sought  in  the  local  pheno- 
mena. Adopting  tills  theory  as  at  least  partially  true,  we  may  venture 
to  refer  to  general  currents  the  remarkable  fact  of  the  frequent 
arrangement  of  metals  in  east  and  west  veins,  or  in  veins  pointing  a 
little  north  or  a  little  south  of  east  and  west ;  for  within  such  limits 
in  European  and  Mexican  latitudes  these  general  electrical  currents 
may  be  conceived  to  pass,  varying  most  in  Europe,  according  as  the 
polarities  varied  from  time  to  time.  We  may  refer  to  local  currents 
the  limitation  (which  is  seldom  really,  though  often  in  appearance, 
arbitrary)  of  the  metallic  contents  of  a  vein  to  particular  adjacent 
rocks,  to  particular  oblique  parallel  shoots  or  pipes,  to  particular  sides 
or  ends  of  a  vein,  to  particular  depths,  or  particular  nidiform  masses. 
To  a  succession  of  such  operations  we  may  refer  the  successive  vertical 
lamination  of  several  sorts  of  crystals  (fluor,  carbonate  of  barytes, 
lead-ore,  blende,  &c.)  in  the  same  vein  ;  aud  after  a  principal  vein  was 
partially  filled,  we  may  conceive  without  difficulty  the  deposition  of 
nearly  similar  contents  in  neighbouring  fissures  or  joints,  or  even 
closed  cavities,  if  these  should  then  become  the  lines  of  easiest 
electrical  conduction. 

The  reader  will  find  a  comprehensive  view  of  this  hypothesis 
compared  with  characteristic  phenomena  in  the  'Ordnance  Report  on 
Devon  anil  Cornwall.'    Indeed  anything  approaching  to  the  strict  and 
severe  process  of  deductive  reasoning  from  known  physical  truths, 
applied  to  conditions  like  those  ascertained  in  the  districts  of  Cornwall 
aud  Aldstone  Moor,  has  been  hardly  attempted  elsewhere.    Yet  the 
occasion  is  favourable.    Sir  H.  De  la  Beche  has  embodied  a  vast  mass  ] 
of  available  results  in  the  Report  already  quoted.    Mr.  Fox  has  expe- 
rimentally almost  made  mineral  veins  by  imitating  the  natural 
arrangements  of  the  rocks  of  Cornwall :  the  electrotype  process  is  \ 
daily  revealing  new  and  unexpected  phenomena  of  electrical  transfer 
under  manageable  conditions ;  aud  there  are  these  great  inducements 
for  an  earnest  general  investigation  of  the  whole  subject,  that  in  the 
first  place  crystallography  and  the  doctrines  of  molecular  forces  would 
assuredly  be  advanced  by  it ;  and,  what  i3  still  more  important,  laws  ; 
of  judgment  and  practice  iu  mining  operations  would  be  satisfactorily  j 
established  and  confidently  applied  to  cases  entirely  beyond  the  range 
of  ordinary  experience.    We  must  however  caution  the  reader  who  J 
prefers  this  new  view  of  the  origin  of  veins  against  any  contemptuous 

'  disregard  of  the  opinions  of  Werner,  Lehman,  and  Hutton,  on  the  | 
ground  of  special  difficulties  in  regard  to  solutions  iu  water,  subli- 
mations of  vapours,  or  igneous  fusions  of  minerals.    There  is  abuu-  1 
dance  of  facts  known  to  redeem  their  speculations  from  a  hasty  charge  ■ 
of  absurdity ;  there  are  many  insulated  facts  which  seem  to  agree 
with  them  ;  and  at  all  events  the  descriptions  furnished  by  Pryce. 
Werner,  Came,  Fournet,  Fox,  Henwood,  Taylor,  and  De  la  Heche,  I 
must  be  carefully  and  respectfully  considered,  and  combined  with  the 
general  laws  of  the  earth's  structure  and  established  principles  of  1 
physics,  before  we  can  boast  of  a  theory  of  Mineral  Veins. 

(Pryce,  Mineraloyia  Cornabiensis ;  Werner,  On  Veins,  1791 — English  * 
edition,  1809;  Hawkins,  Carne,  Davy,  and  others,  in  Transactions  of 
the  Geological  Society  of  Cornwall ;    Williams,  Mineral  Kingdom  ;  j 
Fournet,  in  D'Aubuisson's  Geology,  vol.  iii. ;  Fox,  in  Proceedings  of 
Polytechnic  Society  ;  Henwood  aud  Necker,  in  Abstracts  of  Geological 
Society  of  London,  1832  ;  Taylor,  in  Report  to  British  Association, 

I  1833;   Becquerel  Traite   d' Electricite,  1835  ;   Murchison,  Silurian 

•System;  Phillips,  in  Lardner's  Cyclopaedia,  1839;  De  la  Beche, 
Ordnance  Report  on  Cornwall,  Devon,  and  West  Somerset,  1839  ;  Lyell, 
Principles  of  Geology.) 

j  MINERALOGY,  according  to  the  definition  given  by  Kirwan,  is 
the  art  of  distinguishing  mineral  substances  from  each  other.  It  may 
be  regarded  both  as  a  science  and  an  art :  as  a  science,  in  reference  to 
the  knowledge  requisite  for  supplying  accurate  descriptions  of  minerals, 
and  forming  what  may  be  termed  a  natural  classification  ;  and  an  art, 
in  reference  to  the  arrangement  of  the  descriptive  characters  for  the 
purpose  of  afterwards  distinguishing  minerals  from  each  other. 

Miueralogy  then  must  be  considered  as  including  the  chemical 
composition  of  bodies,  and  an  account  of  their  external  or  physical 
properties.  Both  are  requisite,  for  substances  occur  which  agree  in 
their  chemical  composition,  and  exhibit  differences  in  their  external 
characters ;  while  there  are  other  bodies  which  differ  in  their  chemical 
constitution,  but  agree  in  their  external  properties. 

Various  methods  of  arrangement  of  minerals  have  been  proposed  by 
different  authors.  According  to  Werner,  minerals  were  divided  into 
the  four  classes  of  earthy  minerals,  saline  minerals,  inflammables,  and 
metals  :  Karsten  classed  them  under  the  heads  of  earths,  salts,  com' 
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buBtibloB,  and  metiils  :  Ilaiiy  divided  minerals  into  acidiferotiB  earthy 
Mil  Htances,  earthy  substances,  non-metallic  conibuntiblo  bodies,  matallic 
bodies,  substances  not  sulliciontly  known  to  admit  of  classification, 
rocks,  aud  volcanic  products.  lu  Phillips's  '  Elements  of  Mineralogy,' 
the  classes  are  earthy  minerals,  alkaline-earthy  minerals,  acids,  acidi- 
ferous  earthy  minerals,  acidiferous  alkaline  minerals,  native  metals, 
metalliferous  minerals,  and  combustible  minerals.  Berzelius  attempted 
a  strictly  chemical  classification  of  minerals  :  he  has  however  candidly 
admitted  that  considerable  difficulties  attend  this  method,  owing,  iu 
part  at  least,  to  the  uncertainty  which  exists  as  to  what  are  the  essen- 
tial and  what  the  accidental  constituents  of  a  mineral. 

The  following  is  the  arrangement  of  Dufrenoy  as  given  in  Professor 
Ansted's  '  Elementary  Course  of  Geology,'  &c. : — 

Class  I. — Simple  Bodies,  or  Binary  Compounds  never  bases,  generally 
essential  ingredients  in  combinations  aud  serving  as  proximato 
elements. 
Group  1.  Hydrogen. 

2.  Carbon. 

3.  Silicon. 

4.  Sulphur. 

5.  Selenium, 

Class  II. — Alkaline  Salts. 
Group  1.  Salts  of  Ammonia. 

2.  Salts  of  Potash. 

3.  Salts  of  Soda. 

Class  III. — Alkaline  Earths,  and  Earths. 
Group  1.  Salts  of  Barytes. 

2.  Salts  of  Strontia. 

3.  Salts  of  Lime. 

4.  Salts  of  Magnesia. 

5.  Salts  of  Yttria. 

6.  Salts  of  Alumina. 

Classs  IV. — Silicates. 

Group  1.  Anhydrous  Aluminous  Sililcates. 

2.  Hydrous  Aluminous  Silicates. 

3.  Silicates  of  Alumina  and  Lime,  and  their  isomorphs. 

4.  Aluminous  and  Alkaline  Silicates,  and  their  isomorphs. 

5.  Hydrous  Aluminous  Silicates  with  Alkaline  and  Limo 

bases,  and  their  isomorphs. 

6.  Non-aluminous  Silicates. 

a.  With  Lime  as  a  base. 
6.  With  Zircon  as  a  base. 
c.  With  several  bases. 

7.  Silico-Aluminates. 

8.  Silico-Fluates. 

9.  Silico-Borates. 

10.  Silico-Titanates. 

11.  Silico-Sulphurets. 

12.  Aluminates. 

Class  V.— Metals. 


Group  1. 

Cerium. 

2. 

Manganese. 

3. 

Iron. 

4. 

Chromium. 

5. 

Cobalt. 

6. 

Nickel. 

7. 

Zinc. 

8. 

Tellurium. 

9. 

Cadmium. 

10. 

Antimony. 

11. 

Arsenic. 

12. 

Mercury. 

13. 

Titanium. 

14. 

Tantalium. 

15. 

Niobium. 

16. 

Pelopium. 

17. 

Ilmenium. 

18. 

Lead. 

19. 

Tin. 

20. 

Bismuth. 

21. 

Uranium. 

22. 

Tungsten. 

23. 

Molybdenum 

24. 

Vanadium. 

25. 

Copper. 

26. 

Silicon. 

27. 

Gold. 

28. 

Platinum. 

29. 

Iridium. 

30. 

Osmium. 

31. 

Rhodium. 

32. 

Palladium. 

Dana,  in  his  useful  '  Manual  of  Mineralopy,'  adopts  the  following 
classification  : — 
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Class  I. — Gases;  consisting  of  or  containing  Nitrogen  or  Hydrogen. 
Class  II.— Water. 

Class  III. — Carbon,  and  Compounds  of  Carbon. 
Class  IV.— Sulphur. 

Class  V. — Haloid  Minerals:  Compounds  of  the  Alkalies  and  Earths 
with  tho  Soluble  A'-ids,  or  of  their  Metals  with  Chlorine  or 
Fluorine. 

1,  Salts  of  Ammonia. 

2  Salts  of  Potash. 

3.  Salts  of  Soda. 

4.  Salts  of  Barytes. 

5.  Salts  of  Strontia. 

6.  Salts  of  Lime. 

7.  Salts  of  Magnesia. 

8.  Salts  of  Alumina. 

Class  VI. — Earthy  Minerals  :  Silica  and  Siliceous  or  Aluminous 
Compounds  of  tho  Alkalies  and  Earths. 

1.  Silica. 

2.  Lime. 

3.  Magnesia. 

4.  Alumina. 

5.  Glucina. 

6.  Zirconia. 

7.  Thoria. 

Class  VII. — Metals  and  Metallic  Ores. 

1.  Metals  easily  oxidisable  :  Iron,  Lead,  Copper,  Mercury, 

&c. 

2.  Noble  Metals  :  Gold,  Silver,  Platinum. 

We  have  already  observed  that  Mineralogy  includes  a  knowledge 
of  the  chemical  composition  and  of  the  external  aud  physical  pro- 
perties of  minerals,  and  they  are  all  divisible  into  two  great  classes  of 
crystallised  and  uncrystallised.  With  respect  to  regularly  crystallised 
minerals,  we  refer  for  an  account  of  their  forms  to  what  is  stated 
under  Crystallography.  There  are  some  substances  which  do  not 
assume  regular  forms,  but  have  an  imperfect  crystalline  structure  ; 
while  those  bodies  which  are  not  either  crystallised  or  crystalline, 
unless  they  are  pulverulent,  are  described  as  massive,  and  these  aro 
subdivided  into  such  as  possess  particular  forms,  as  botryoidal,  mam- 
millated,  nodular,  stalactitic,  reuiform,  globular,  and  amorphous,  or 
without  any  particular  form. 

The  structure  of  minerals  is  an  important  feature.  It  may  be 
Columnar,  Lamellar,  or  Granular.  The  following  are  explanations  of 
the  terms  used  in  describing  the  different  kinds  of  columnar  struc- 
ture : — ■ 

Fibrous :  when  the  columns  are  minute  and  lie  in  the  same  direc- 
tion, as  gypsum  and  asbestus.  Fibrous  minerals  very  commonly  have 
a  silky  lustre ;  a  fibrous  variety  of  gypsum,  and  one  of  calc-spar  have 
this  lustre  very  strongly,  and  each  is  often  called  satin-spar. 

Reticulated  :  when  the  fibres,  or  columns,  cross  in  various  directions, 
and  produce  an  appearance  having  some  resemblance  to  a  net. 

Stellated  :  when  they  radiate  from  a  centre  in  all  directions,  and 
produce  a  star-like  appearance.    Stilbite  and  gypsum  are  examples. 

Radiated,  divergent :  when  the  crystals  radiate  from  a  centre 
without  producing  stellar  forms.    Examples,  quartz,  gray  antimony. 

In  the  Lamellar  Structure  the  lamina?  or  leaves  may  be  thick,  or  very 
thin;  they  sometimes  separate  easily,  and  sometimes  with  great  diffi. 
culty.  When  the  lamina?  are  thin  and  separate  easily,  the  structuro 
is  said  to  be  Foliaceous.  Mica  is  a  striking  example,  and  the  term 
Micaceous  is  often  used  to  describe  this  structure.  When  the  lamina? 
are  thick,  the  term  Tabular  is  often  applied ;  quartz  and  heavy  spar 
afford  examples.  The  lamina?  may  be  elastic,  as  in  mica,  flexible,  a3 
in  talc,  or  graphite,  or  brittle,  as  in  diallage.  Small  laminae  are  some- 
times arranged  in  stellar  shapes  ;  this  occurs  in  mica. 

When  the  grains  in  the  texture  of  a  mineral  are  coarse,  it  is  said 
to  be  Coarsely  Granular,  as  in  granular  marble ;  when  line,  Fiuely 
Granular,  as  in  granular  quartz ;  and  if  no  grains  can  be  detected  with 
the  eye,  the  structure  is  described  as  Impalpable,  as  in  chalcedony. 
Granular  minerals,  when  easily  crumbled  by  the  fingers,  are  said  to 
be  Friable. 

Massive  minerals  also  take  certain  imitative  shapes,  not  peculiar  to 
either  of  these  varieties  of  structure.  The  following  terms  are  used 
in  describing  imitative  forms : — 

Globular  :  when  the  shape  is  spherical  or  nearly  so  :  the  structure 
may  be  Columnar  and  Radiating,  or  it  may  be  Concentric,  consisting  of 
coats  like  an  onion.  When  they  are  attached,  they  are  called  Im- 
planted Globules. 

Reniform  :  kidney-shaped.  In  structure,  they  are  like  globular 
shapes. 

Botryoidal  :  when  a  surface  consists  of  a  group  of  rounded  promi- 
nences. The  prominences  or  globules  usually  consist  of  fibres  radiating 
from  the  centre. 

Mammillary  :  resembling  the  botryoidal,  but  consisting  cf  larger 
prominences. 

Filiform  :  like  a  thread. 
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Acicular  :  slender  like  a  needle. 

Stalactitic :  having  the  form  of  a  cylinder  or  cone  hanging  from 
the  roofs  of  cavities  or  caves.  The  term  stalactite  is  usually  restricted 
to  the  cylinders  of  carbonate  of  lime  hanging  from  the  roofs  of 
caverns  ;  but  other  minerals  are  said  to  have  a  stalactitic  form  when 
resembling  these  in  their  general  shape  and  origin.  Chalcedony  and 
brown  iron-ore  are  often  stalactitic. 

Reticulated :  net-like. 

Drusy  :  a  surface  is  said  to  be  drusy  when  covered  with  minute 
crystals. 

Amorphous — shapeless  :  having  no  regular  structure  or  form,  either 
crystalline  or  imitative. 

Crystals  are  also  called  Pseudomorphous.  A  pseudomorphous  crystal 
is  one  that  has  a  form  which  is  foreign  to  the  species  to  which  the 
substance  belongs. 

Crystals  sometimes  undergo  a  change  of  composition  from  aqueous 
or  some  other  agency,  without  losing  their  form  ;  for  example,  octa- 
hedrons of  spinel  changn  to  steatite,  still  retaining  the  octahedral 
form.    Cubes  of  pyrites  are  changed  to  red  or  brown  iron-ore. 

Again,  crystals  are  sometimes  removed  entirely,  and  at  the  same 
time  and  with  equal  progress,  another  mineral  is  substituted ;  for 
example,  when  cubes  of  fluor-spar  are  transformed  to  quartz.  Tho 
petrifaction  of  wood  is  of  the  same  kind. 

Again,  cavities  left  empty  by  a  decomposed  crystal  are  refilled  by 
another  species  by  infiltration,  and  the  new  mineral  takes  on  the 
external  form  of  the  original  mineral,  as  a  fused  metal  the  form  of 
the  mould  into  which  it  is  cast. 

Again,  crystals  are  sometimes  incrusted  over  by  other  minerals,  as 
cubes  of  fluor  by  quartz  ;  and  when  the  fluor  is  afterwards  dissolved 
away,  as  sometimes  happens,  hollow  cubes  of  quartz  are  left. 

The  first  kind  of  Pseudomorphs  are  Pseudomorphs  by  Alteration; 
the  second,  Pseudomorphs  by  Replacement ;  the  third,  Pseudomorphs 
by  Infiltration;  the  fourth,  Pseudomorphs  by  Incrustation. 

Pseudomorphous  crystals  are  distinguished  by  having  a  different 
structure  and  cleavage  from  that  of  the  mineral  imitated  in  form,  and 
a  different  hardness,  and  usually  little  lustre. 

A  large  number  of  minerals  have  been  met  with  as  pseudomorphs. 
The  causes  of  such  changes  have  operated  very  widely  and  produced 
important  geological  results. 

The  characters  of  minerals  depending  on  light  are  also  arranged. 
They  are  of  five  kinds,  and  arise  from  the  power  of  minerals  to  reflect, 
transmit,  or  emit  light.  They  are  as  follows  : — 1,  Lustre  ;  2,  Colour; 
3,  Diaphaneity ;  4,  Refraction  ;  5,  Phosphorescence. 

The  lustre  of  minerals  depends  on  the  nature  of  their  surfaces, 
which  causes  more  or  less  light  to  be  reflected.  There  are  different 
degrees  of  intensity  of  lustre,  and  also  different  kinds  of  lustre. 

The  kinds  of  lustre  are  six,  and  are  named  from  some  familiar 
object  or  class  of  objects  : — 

Metallic :  the  usual  lustre  of  metals.  Imperfect  metallic  lustre  is 
expressed  by  the  term  Sub-Metallic. 

Vitreous  :  the  lustre  of  broken  glass.  An  imperfect  vitreous  lustrfe 
is  termed  Sub-Vitreous.  Both  the  vitreous  and  sub-vitreous  lustres 
are  common.  Quartz  possesses  the  former  in  an  eminent  degree ; 
calcareous  spar  often  the  latter.  This  lustre  may  be  exhibited  by 
minerals  of  any  colour. 

Resinous :  lustre  of  the  yellow  resins.  Opal  and  zinc-blende  are 
examples. 

Pearly  :  like  pearL  Talc,  native  magnesia,  stilbite,  &c,  are  examples. 
When  united  with  sub-metallic  lustre,  the  term  Metallic-Pearly  is 
applied. 

Silky :  like  silk ;  it  is  the  result  of  a  fibrous  structure.  Fibrous 
carbonate  of  lime,  fibrous  gypsum,  and  many  fibrous  minerals,  more 
especially  those  which  in  other  forms  have  a  pearly  lustre,  are 
examples. 

Adamantine :  the  lustre  of  the  diamond.  When  sub-metallic,  it  is 
termed  Metallic- Adamantine.  Varieties  of  white  lead-ore  are  examples. 

The  degrees  of  intensity  are  denominated  as  follows  : — 

Splendent :  when  the  surface  reflects  lights  with  great  brilliancy, 
and  gives  well  defined  images.  Elba  iron-ore,  tin-ore,  some  specimens 
of  quartz  and  pyrites  are  examples. 

Shining  :  when  an  image  is  produced,  but  not  a  well-defined  image. 
Calcareous  spar  and  celestine  are  examples. 

Glistening :  when  there  is  a  general  reflection  from  the  surface,  but 
no  image.    Talc  and  copper-pyrites  are  examples. 

Glimmering  :  when  the  reflection  is  very  imperfect,  and  apparently 
from  points  scattered  over  the  surface.  Flint  and  chalcedony  are 
examples. 

A  mineral  is  said  to  be  Dull  when  there  is  a  total  absence  of  lustre, 
as  chalk. 

In  distinguishing  minerals,  both  the  external  colour  and  the  colour 
of  a  surface  that  has  been  rubbed  or  scratched,  are  observed.  The 
latter  is  called  the  Streak,  and  the  powder  abraded,  the  Streak-Powder. 

The  colours  are  either  metallic  or  non-metallic. 

The  Metallic  are  named  after  some  familiar  metal,  as  copper-red, 
bronze-yellow,  brass-yellow,  gold-yellow,  steel-gray,  lead-gray,  iron- 
gray. 

The  Non-Metallic  colours  used  in  characterising  minerals,  are  various 
shades  of  white,  gray,  black,  blue,  green,  yellow,  red,  and  brown. 


There  are  thus  snow-white,  reddish-white,  greenish-white,  milk- 
white,  yellowish-white ;  bluish-gray,  smoke-gray,  greenish-gray,  pearl- 
gray,  ash-gray  ;  velvet-black,  greenish-black,  bluish-black  ;  azure-blue, 
violet-blue,  sky-blue,  indigo-blue ;  emerald-green,  olive-green,  oil- 
green,  grass-green,  apple-green,  blackish-green,  pistachio-green 
(yellowish) ;  sulphur-yellow,  straw-yellow,  wax-yellow,  ochre-yellow, 
honey-yellow,  orange-yellow ;  scarlet-red,  blood-red,  flesh-red,  brick- 
red,  hyacinth-red,  rose-red,  cherry-red ;  bair-brown,  reddish-brown, 
chestnut-brown,  yellowish-brown,  pinchbeck-brown,  wood-brown. 

The  expression  a  Play  of  Colours  is  used  when  several  prismatic 
colours  appear  in  rapid  succession  on  turning  the  mineral.  The 
diamond  is  a  striking  example  ;  also  precious  opal. 

Change  of  Colours  :  when  the  colours  change  slowly  on  turning  in 
different  positions,  as  in  labradorite. 

Opalescence :  when  there  is  a  milky  or  pearly  reflection  from  the 
interior  of  a  specimen,  as  in  some  opals,  and  in  cat's  eye. 

Iridescence  :  when  prismatic  colours  are  seen  within  a  crystal ;  it  is 
the  effect  of  fracture,  and  is  common  in  quartz. 

Tarnish:  when  the  surface-colours  differ  from  the  interior;  it 
is  the  result  of  exposure.  The  tarnish  is  described  as  Irised,  when  it 
has  the  hues  of  the  rainbow. 

Polychroism  :  the  property,  belonging  to  some  prismatic  crystals,  of 
presenting  a  different  colour  in  different  directions.  The  term  Dichro- 
ism  has  been  generally  used,  and  implies  different  colours  in  two 
directions,  as  in  the  mineral  iolite,  which  has  been  named  dichroite 
because  of  the  different  colours  presented  by  the  bases  and  sides  of 
the  prism.  Mica  is  another  example  of  the  same.  The  more  general 
term  has  been  introduced,  because  a  different  shade  of  colour  has  been 
observed  in  more  than  two  directions. 

These  different  colours  are  observed  only  in  crystals  with  unequal 
axes.  The  colours  are  the  same  in  the  direction  of  equal  axes,  and 
often  unlike  in  the  direction  of  unequal  axes.  This  is  the  general 
principle  at  the  basis  of  polychroism. 

Diaphaneity  :  the  property  which  many  objects  possess  of  trans- 
mitting light ;  or  in  other  words,  of  permitting  more  or  less  light  to 
pass  through  them.  This  property  is  often  called  transparency,  but  it 
is  properly  one  of  the  degrees  of  diaphaneity.  The  following  terms 
are  used  to  express  the  different  degrees  of  this  property  : — 

Transparent :  a  mineral  is  said  to  be  transparent  when  the  outlines 
of  objects,  viewed  through  it,  are  distinct.  Glass  and  crystals  of 
quartz  are  examples. 

Sub-Transparent,  or  Semi-Transparent :  when  objects  are  seen,  but 
their  outlines  are  indistinct. 

Translucent :  when  light  is  transmitted,  but  objects  are  not  seen. 
Loaf-sugar  is  a  good  example ;  also  Carrara  marble. 

Sub-Translucent :  when  merely  the  edges  transmit  light  faintly 
When  no  light  is  transmitted,  the  mineral  is  described  as  opaque. 

Those  minerals  whose  faces  emit  light  exhibit  two  sets  of  pheno- 
mena, Refraction  and  Polarisation.  [Refraction,  and  Polarisation,  in 
Arts  and  Sc.  Div.] 

The  index  of  refraction  has  been  obtained  for  many  minerals,  of 
wLiih  the  following  are  a  few  : — 


Air 

.  1-000 

Calc-Spar 

.  1-654 

Tabasheer  . 

1-211 

Spinel       .  . 

.  1-764 

Ice 

.  1-308 

Sapphire  . 

.  1-794 

Cryolite  . 

.    .  1-349 

Garnet 

.  1-815 

Water  . 

.  1-335 

Zircon  . 

.  1-961 

Fluor-Spar 

.    .  1-434 

Blende 

.  2-260 

Rock-Salt  . 

.  1-557 

Diamond 

.  2-439 

Quartz 

.    .  1-548 

Chromate  of  Lead 

.  2-974 

Many  crystals  possess  the  property  of  refracting  light  in  two 
directions  instead  of  one,  and  objects  seen  through  them  conse- 
quently appear  double.  This  is  called  Double  Refraction.  It  is  most 
conveniently  exhibited  with  a  crystal  of  calc-spar,  and  was  first  noticed 
in  a  pellucid  variety  of  this  mineral  from  Iceland,  called  from  the 
locality  Iceland-Spar.  On  drawing  a  line  on  paper  and  placing  the 
crystal  over  it,  two  lines  are  seen  instead  of  one — one  by  ordinary 
refraction,  the  other  by  an  extraordinary  refraction.  If  the  crystal, 
as  it  lies  over  the  line,  be  turned  around,  when  it  is  in  one  position 
the  two  lines  will  come  together.  Instead  of  a  line  make  a  dot  on 
the  paper,  and  place  the  crystal  over  the  dot :  the  two  dots  seen  will 
not  come  together  on  revolving  the  crystal,  but  will  seem  to  revolve 
one  around  the  other.  The  dot  will  in  fact  appear  double  through  the 
crystal  in  every  direction  except  that  of  the  vertical  axis,  and  this 
direction  is  called  the  Axis  of  Double  Refraction.  To  view  it  in  this 
direction  the  ends  must  be  ground  and  polished.  The  divergence 
increases  on  passing  from  a  view  in  the  direction  of  the  axis  to  one 
at  right  angles  with  it,  where  it  is  greatest.  In  some  substances  the 
refraction  of  the  extraordinary  ray  is  greater  in  the  latter  direction 
than  that  of  the  ordinary  ray,  and  in  others  it  is  less.  In  calc-spar 
it  is  less,  it  diminishing  from  1'654  to  1'483.  In  quartz  it  is  greater, 
it  increasing  from  l-5484  to  1-5582.  The  former  is  said  to  have  a 
Negative  Axis,  the  latter  a  Positive. 

This  property  of  double  refraction  belongs  to  such  of  the  funda- 
mental forms  as  have  unequal  axes ;  that  is,  to  all  except  those  of  the 
monometric  system.  Those  forms  in  which  the  lateral  axes  are  equal 
(the  dimetric  and  hexagonal  systems)  have  one  axis  of  double  refrac- 
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tion  ;  and  thoso  in  which  they  aro  unequal  (tho  trimetric,  monoclinato 
«ud  triolinato  systeniH),  havo  two  axes  of  double  refraction. 

Both  rays  in  tho  latter  aro  rays  of  extraordinary  infraction.  In 
nitro  tho  two  axes  are  inclined  about  5°  to  each  other ;  in  arragonito 
18°  18';  in  topaz  C5°.  Tho  positions  of  tho  axes  thus  vary  widely 
in  differont  minerals. 
\  Tho  extraordinary  ray  exhibits  a  peculiar  property  of  light,  termed 
Polarisation.  Viewed  by  means  of  another  doubly-refracting  crystal, 
or  orystallino  plate  (called  from  this  uso  of  it  an  analysing  plate),  tho 
ray  of  light  becomes  alternately  visible  and  invisible  as  the  latter 
plate  is  revolved.  If  tho  polarised  light  bo  made  to  pass  through  a 
crystal  possessed  of  double  refraction,  and  thou  be  viewed  in  the 
manner  stated,  rings  of  prismatic  colours  are  developed,  and  on 
revolving  the  analysing  plate  the  coloured  rings  and  intervening  dark 
ring  successively  change  places. 

Several  minerals  givo  out  light  either  by  friction  or  when  gently 
heated.    This  property  of  emitting  light  is  called  Phosphorescence. 

Two  pieces  of  white  sugar  struck  against  one  another  give  a  feeblo 
light,  which  may  be  seen  in  a  dark  place.  The  same  effect  is  obtained 
on  striking  together  fragmonts  of  quartz,  and  even  tho  passing  of  a 
feather  rapidly  over  some  specimens  of  zinc-blendo  is  sufficient  to 
elicit  light. 

Flour-spar  is  the  most  convenient  mineral  for  showing  Phosphor- 
escence by  Heat.  On  powdering  it,  and  throwing  it  on  a  shovel  heated 
nearly  to  redness,  the  whole  takes  on  a  bright  glow.  In  some  varieties 
the  light  is  emerald-green  ;  in  others  purple,  rose,  or  orange.  A 
massive  fluor  from  Huntington,  Connecticut,  shows  beautifully  the 
emerald-green  phosphorescence. 

Some  kinds  of  white  marble,  treated  in  the  same  way,  give  out  a 
bright  yellow  light. 

After  being  heated  for  a  while  the  mineral  loses  its  phosphor- 
escence ;  but  a  few  electric  shocks  will  in  many  cases  to  some  degree 
restore  it  again. 

Many  minerals  become  electrified  on  being  rubbed,  so  that  they  will 
attract  cotton  and  other  light  substances ;  and  when  electrified  some 
exhibit  positive  and  others  negative  electricity  when  brought  near  a 
delicately  suspended  magnetic  needle.  The  diamond,  whether  polished 
or  not,  always  exhibits  positive  electricity,  while  other  gems  become 
negatively  electric  in  the  rough  state,  and  positive  only  in  the  polished 
state.  Friction  with  a  feather  is  sufficient  to  excite  electricity  in  some 
varieties  of  blende.  Some  minerals  thus  electrified  retain  the  power 
of  electric  attraction  for  many  hours,  as  topaz,  while  others  lose  it  in 
a  few  minutes. 

Many  minerals  become  electric  when  heated,  and  such  species  are 
Baid  to  be  Pyro-Electric. 

If  a  prism  of  tourmaline,  after  being  heated,  bo  placed  on  a  delicate 
frame,  which  turns  on  a  pivot  like  a  magnetic  needle,  on  bringing  a 
magnet  near  it,  one  extremity  will  be  attracted,  the  other  repelled, 
thus  indicating  the  polarity  alluded  to.  Several  other  minerals  exhibit 
electrical  phenomena,  especially  boracite  and  topaz,  which,  like  tour- 
maline, are  hemihedral  in  their  modifications. 

Magnetism  is  exhibited  more  especially  in  the  ore3  of  iron.  The 
loadstone,  as  the  magnetic  oxide  of  iron  is  called,  is  common  where 
ths  ores  of  iron  are  found.  When  mounted  like  a  horse-shoe  magnet, 
a  good  loadstone  will  lift  a  weight  of  many  pounds.  This  is  the  only 
mineral  that  has  decided  magnetic  attraction ;  but  several  ores  con- 
taining iron  are  attracted  by  the  magnet,  or,  when  brought  near  a 
magnetic  needle,  will  cause  it  to  vibrate  ;  and  moreover,  the  metals 
nickel,  cobalt,  manganese,  palladium,  platinum,  and  osmium,  have  been 
found  to  be  slightly  magnetic. 

Minerals  vary  in  their  specific  gravity.  This  must  be  ascertained 
as  for  any  other  substance.  [Specific  Gravity,  iu  Arts  and 
Sc.  Div.] 

The  Hardness  of  minerals  differs  much,  and  is  the  point  first  attended 
to  by  the  mineralogist.  In  order  to  ascertain  the  hardness  of  a  mineral 
it  is  only  necessary  to  draw  a  file  across  the  specimen,  or  to  make  trials 
of  scratching  one  with  auother.  As  standards  of  comparison,  the 
following  minerals  have  been  selected,  increasing  gradually  in  hardness 
from  tale,  which  is  very  soft  and  easily  cut  with  a  knife,  to  the 
diamond,  which  nothing  will  cut ;  this  table  is  called  the  Scale  of 
Hardness : — 

1.  Talc,  common  foliated  variety. 

2.  Rock-Salt. 

3.  Calc-Spar,  transparent  variety. 

4.  Fluor-Spar,  crystallised  variety. 

5.  Apatite,  transparent  crystal. 

6.  Felspar,  cleavable  variety. 

7.  Quartz,  transparent  variety. 

8.  Topaz,  transparent  crystal. 

9.  Sapphire,  cleavable  variety. 
10.  Diamond. 

If  on  drawing  a  file  across  a  mineral  it  is  impressed  as  easily,  as 
fluor-spar,  the  hardness  is  said  to  be  4  ;  if  as  easily  as  felspar,  the 
hardness  is  said  to  be  6 ;  if  more  easily  than  felspar,  but  with  more 
difficulty  than  apatite,  its  hardness  is  described  as  54  or  5'5. 

The  tile  should  be  run  across  the  mineral  three  or  four  times,  and 
care  should  be  taken  to  make  the  trial  on  angles  equally  blunt,  and 
on  parts  of  the  specimen  not  altered  by  exposure.    Trials  should  also 


bo  mado  by  scratching  the  specimen  under  examination  with  the 
mineral'!  in  the  above  scale,  as  sometimes,  owing  to  a  loose  aggregation 
of  particles,  the  file  wears  down  the  specimen  rapidly,  although  tho 
particles  are  very  hard. 

Minerals  differ  in  their  stato  of  aggregation.  Solid  minerals  may  be — 
Brittle :  when  parts  of  the  mineral  separate  in  powder  on  attempting 
to  cut  it. 

Sectilo :  when  thin  pieces  may  be  cut  off  with  a  knife,  but  the  mineral 
pulverises  under  a  hammer. 

Malleable  :  when  slices  may  bo  cut  off,  and  these  slices  will  flatten 
out  under  the  hammer,  as  native  gold  and  silver. 

Flexible  :  when  the  mineral  will  bend,  and  remain  bent  after  the 
bending  force  is  removed,  as  talc. 

Elastic  :  when  after  being  bent  it  will  spring  back  to  its  original 
position,  as  mica. 

A  Liquid  is  said  to  be  Viscous  when  on  pouring  it  the  drops  lengthen 
aud  appear  ropy,  as  petroleum. 

When  a  mineral  is  broken  its  cut  surface  presents  different  aspects. 
Tho  following  are  the  several  kinds  of  fracture  in  minerals  :  — 

Conchoidal :  when  the  mineral  breaks  with  a  curved  or  concave  and 
convex  surface  of  fracture.    Flint  is  a  good  example. 

Even  :  when  the  surface  of  fracture  is  nearly  or  quite  flat. 

Uneven  :  when  the  surface  of  fracture  is  rough  with  numerous  small 
elevations  aud  depressions. 

Hackly:  when  the  elevations  are  sharp  or  jagged,  as  in  broken  iron. 

Soluble  minerals  may  have  taste  :  the  kinds  are — 

Astringent :  the  taste  of  vitriol. 

Sweetish-astringent :  the  taste  of  alum. 

Saline  :  taste  of  common  salt. 

Alkaline  :  taste  of  soda. 

Cooling  :  taste  of  saltpetre. 

Bitter  :  taste  of  Epsom  salts. 

Sour  :  taste  of  sulphuric  acid. 

Excepting  a  few  gases  and  soluble  minerals,  minerals  in  the  dry 
unchanged  state  do  not  give  off  odour.  By  friction,  moistening  with 
the  breath,  the  action  of  acids,  and  the  blow-pipe,  odours  are  some- 
times obtained,  which  are  thus  designated  :— 

Alliaceous  :  the  odour  of  garlic.  It  is  the  odour  of  burning  arsenic, 
aud  is  obtained  by  friction  and  more  distinctly  by  means  of  the  blow- 
pipe from  several  arsenical  ores. 

Horse-Radish  odour  :  the  odour  of  decaying  horse-radish.  It  is  tho 
odour  of  burning  selenium,  and  is  strongly  perceived  when  ores  of 
this  metal  are  heated  before  the  blow-pipe. 

Sulphureous :  odour  of  burning  sulphur.  Friction  will  elicit  this 
odour  from  pyrites,  and  heat  from  many  sulphurets. 

Fetid  :  the  odour  of  rotten  eggs  or  sulphuretted  hydrogen.  It  is 
elicited  by  friction  from  some  varieties  of  quartz  and  limestone. 

Argillaceous,  the  odour  of  moistened  clay.  It  is  given  off  by 
serpentine  and  some  allied  minerals  when  breathed  upon.  Others,  a3 
pyrargillite,  afford  it  when  heated. 

Without  submitting  the  mineral  to  a  regular  analysis,  advantage  is 
often  taken  of  the  effects  of  heat  by  means  of  the  blow-pipe,  with  or 
without  the  aid  of  certain  fluxes,  as  soda,  phosphoric  salt,  &c. ;  and  the 
mineral  is  stated  to  be  either  fusible  alone,  or  with  the  assistance  of 
the  different  fluxes,  and  the  nature  of  the  resulting  compound  is 
described ;  sometimes  it  is  a  colourless  glass,  at  other  times  coloured, 
transparent,  or  opaque,  &c.    [Blow-Pipe,  in  Arts  and  Sc.  Div.] 

(Dana,  Manual  of  Mineralogy ;  Dana,  A  System  of  Mineralogy  ; 
Ansted,  Elementary  Course  of  Geology,  Mineralogy,  Sec. ;  Phillips, 
Introduction  to  Mineralogy  ;  Phillips,  Elements  of  Mineralogy  ;  Jack- 
son, Minerals  and  their  Uses  ;  Sowerby,  Popular  Mineralogy.) 

MINIM.  [Ledciscus.] 

MINIUM.  [Lead.] 

MINK,  a  name  for  the  Vison- Weasel,  Mustela  (Pu'.orius)  Vison. 

[MUSTELID.35.] 

MINNOW.  [Leuciscus.] 
MINT.  [Mentha.] 

MINX,  a  name  for  the  Vison-Weasel.  [Mustelid.E.] 
MINX-OTTER,  Pennant's  name  for  the  Vison- Weasel.  [Mustelid.E.] 
MINYAS.  [Actiniad.e.] 
MINYAS,  a  genus  of  Echinodermata, 

MIOCENE  PERIOD.    [Scpp.  and  Tertiary  Strata,  Cyc] 
MIRE-CROW,  a  name  for  the  Laughing  Gull.  [Larid.e.] 
MIRE-DRUM,  a  name  for  the  Bittern  (Botaurus  stellaris).  [ Bitters.] 
MIROUNGA,  Dr.  Gray's  name  for  a  genus  of  Seals.  [PuociDi.] 
MISCOPHUS.  [Laiuiu;.] 
MISPICKEL.  [Iron.] 
MISSEL-THRUSH.  [Merulid.e.] 
MISSELTOE,  or  MISTLETOE.  [Viscum.] 

MISTONUSK,  one  of  the  Cree  Indian  names  for  the  American 
Badger  (Mcles  Labradorica,  Sab.).  [Badger.] 
MITE.  [Acaridje.] 
MITHRAX.  [Maiidj3.] 
MITRA.  [Volutid.e.] 

MITU,  a  name  for  some  of  the  Curassow  Birds.  [CracxD-B.] 
MNEMIA.  [Acaxeph.e.] 
MOA.  [Dinornis.] 
MOCHA-STONE.  [Agate.] 


ess  MOCO, 


MOCKING  BIRD.  [Mimos.] 

MODIOLA.  |MYTILIM3-J 

MODUMIT  E,  a  native  sesquiarsenide  of  cobalt. 

MOEHRINGIA,  a  genus  of  Plants  named  after  Paul  Henry  Gerard 
Moehring,  a  German  physician,  author  of  'Hortus  Proprius,' and  other 
works.  This  genus  belongs  to  the  natural  order  Caryophyllacece,  and 
has  5  sepals,  4  or  5  petals,  either  entire  or  slightly  emarginate;  8  to 
10  stamens,  2  or  3  styles,  the  capsule  opening  with  4  or  6  valves;  the 
seeds  numerous,  with  an  appendage  at  the  hilum.  The  species  are 
alpine  plants  with  the  habit  of  Arenaria. 

M.  trinervia  has  ovate-acute  stalked  3-5-nerved  leaves,  the  upper 
ones  sessile,  the  petals  shorter  than  the  calyx,  the  sepals  lanceolate- 
acute,  3-ribbed ;  the  intermediate  rib  strongest  and  rough.  This  plant 
was  formerly  referred  to  Arenaria,  but  it  may  be  distinguished  from 
that  genus  by  the  appendage  to  the  hilum  of  the  seed.  This  plant  is 
found  in  damp  shady  places,  and  is  a  native  of  Great  Britain.  Four 
other  species  of  this  genus  are  described  by  Koch  in  his  '  Flora  Germa- 
nica;' — M.  muscosa,  M.  prona,  M.  poh/gonoides,  and  M.  villosa. 

The  species  are  alpine  plants,  and  adapted  for  cultivation  on  rock- 
work  or  in  small  pots.  They  may  be  propagated  by  dividing  them 
at  the  root.  They  are  best  grown  in  pots,  in  a  mixture  of  sand,  loam, 
and  peat. 

(Babington,  Manual  of  British  Botany  ;  Don,  Dichlamydeous  Plants.) 

MOENCHIA,  a  genus  of  Plants  named  after  Conrad  Moench,  pro- 
fessor of  botany  at  Marburg,  who  wrote  several  works  on  botany  ; 
amongst  others,  'Euumeratio  Plautarum  Indigeuarnm  Hesaise,  prai- 
hertim  Iuferioris,'  Cassel,  1777,  8vo  ;  also  a  work  on  the  cultivation  of 
North  American  forest-trees  in  Germany. 

The  genus  Moenchia  belongs  to  the  natural  order  Caryophyllaccm, 
and  has  4  erect  sepals,  4  entire  petals,  4  stamens,  a  many-seeded 
capsule  opening  at  the  end  with  8  tejth. 

M.  erecla  is  the  only  British  species.  It  is  a  small  glaucous  plant 
growing  in  dry  gravelly  and  sandy  places. 

(Babington,  Manual  of  British  Botany.) 

MOHOLI.  [Lemurid.e.] 

MOHR.  [Antilope*.] 

MOHSITE,  a  Mineral,  consisting  of  Titaniate  of  Iron.  It  occurs 
crystallised.  The  primary  from  is  a  rhomboid.  The  crystals  occur 
attached  and  maclcd.  The  cleavage  is  not  observable.  The  fracture 
is  conchoidal.  The  hardness  is  sufficient  to  scratch  glass.  The  colour 
and  streak  are  black.  The  lustre  metallic.  It  is  opaque;  not  attracted 
bv  the  magnet.    It  is  found  in  Dauphiny. 

MOLASSES.    [Sugau  Culture,  A.  &  Sci.  Div.] 

MOLE.  [TALPID.E.] 

MOLE-BUT.  [Orthagoriscus.] 
MOL  E-CRICKET.  [Guyllid.e.J 
MOLE-RAT,  a  species  of  Ga>m//s.  [Murid.£.] 

MOLENESIA,  a  genus  of  Fishes  beloning  to  the  iamiiy  Cyprinidce. 
The  species  are  American. 
MOLGE.  [Amphibia.] 
MOLGULA.  [Tunicata.] 

MOLI'NIA,  a  genus  of  Grasses  belonging  to  the  tribe  Festucinece. 
It  has  unequal  glumes  without  lateral  ribs,  shorter  than  the  lanceolate 
spikelet,  of  2  or  3  semicylindrical  flowers  and  a  subulate  rudiment  of 
another ;  the  paleoa  hardening  on  the  loose  fruit,  and  the  styles 
terminal.    There  is  one  species  which  is  British — 

M.  ccerulea,  which  has  an  erect  elongate  narrow  panicle ;  spikelets 
from  1-  to  3-flowered;  the  outer  paleae  3-  rarely  5-nerved,  downless ; 
the  upper  part  of  the  stem  naked.  The  leaves  are  long,  linear,  and 
alternated.  It  grows  on  wet  heaths  in  alpine  situations.  This  species 
is  the  M.  depauperata  of  Lindley. 

(Babington,  Manual  of  British  Botany.) 

MOLLUSCA.  Referring  to  the  articles  Conciiifera,  Gasteropoda, 
Cephalopoda,  and  Malacology,  for  information  as  to  the  zoological 
arrangement  and  subdivision  of  the  various  families  of  the  Mollusca,  we 
shall  in  the  present  article  consider  the  animals  which  constitute  this 
great  group  in  a  purely  anatomical  and  morphological  point  of  view ; 
that  is,  we  shall  endeavour  to  show — firstly,  what  Common  Plan  or 
Archetype  is  discoverable  among  the  varieties  of  Molluscan  forms  ; 
secondly,  in  what  way  the  Common  Plan  is  more  specially  modified 
in  the  leading  sub-typical  groups  of  this  great  division  of  the  animal 
kingdom  ;  thirdly,  the  various  modes  in  which  the  organs  are  arranged 
being  thus  comprehended — what  peculiar  characters  are  presented  by 
these  organs  themselves;  and  fourthly,  the  development  of  the  Mollusca, 
so  far  as  it  bears  upon  the  idea  of  a  Common  Plan,  will  be  discussed. 

1.  The  Common  Plan  or  Archetype  of  the  Mollusca. — By  the 
Common  Plan  or  Archetype  of  a  group  of  animals  we  understand 
nothing-  more  than  a  diagram,  embodying  all  the  organs  and  parts 
which  are  found  in  the  group,  in  such  a  relative  position  as  they 
would  have,  if  none  had  attained  an  excessive  development.  It  is, 
in  fact,  simply  a  contrivance  for  rendering  more  distinctly  compre- 
hensible the  most  general  propositions  which  can  be  enunciated  with 
regard  to  the  group,  and  has  the  same  relation  to  such  propositions  as 
the  diagrams  of  a  work  on  mechanics  have  to  actual  machinery,  or 
those  of  a  geometrical  work  to  actual  lines  and  figures.  We  are 
particularly  desirous  to  indicate  the  sense  in  which  such  phrases  as 
Archttype  and  Common  Plan  are  here  used ;  as  a  very  injurious 
realism — a  sort  of  notion  that  an  Archetype  is  itself  an  entity — 
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appears  to  have  made  its  way  into  more  than  one  valuable  anatomical 
work.  It  is  for  this  reason  that  if  the  term  Archetype  had  not  so 
high  authority  for  its  use,  we  should  prefer  the  phrase  '  Common 
Plan '  as  less  likely  to  mislead. 

There  are  two  modes  in  which  the  Archetype  or  Common  Plan  of 
any  group  of  animals  may  be  set  forth.  In  the  first,  the  community 
of  plan  among  the  members  of  each  group  would  be  demonstrated ; 
and  then,  the  minor  plans  thus  obtained  being  compared  together, 
the  general  Common  Plan  would  be  deducible.  But  this  analytical 
method  (which  has  been  carried  out  to  a  certain  extent  for  the  Mollusca 
by  the  writer  in  a  Memoir  in  the  '  Philosophical  Transactions '  for 
1852),  would  require  more  space  and  more  illustration  than  can  here 
be  devoted  to  it;  we  must,  therefore,  take  the  opposite  course,  and, 
assuming  a  Common  Plan,  trace  out  its  modifications  in  the  sub- 
ordinate plans,  and  explain  the  laws  by  whose  operation  they  are 
effected. 

This  assumed  Common  Plan  or  Archetype  of  the  Mollusca  may 
be  represented  by  fig.  1,  i. : — 


Fig.  1. 


I.  The  Ideal  Archetype  or  Common  Plan  of  tlie  Mollusca. 

II.  Its  modifications  in  consequence  of  the  development  of  an  abdomen  and 
consequent  neural  flexure  of  the  intestine.     1,  Hypothetical;   2,  Pteropod; 

3,  Cephalopod. 

III.  Modifications  resulting  from  the  development  of  a  post  abdomen  and  con- 
sequent  haemal  flexure.    1,  Hypothetical ;  2,  Pectinibranchiate  Gasteropod. 

IV.  Primarily  neural  flexure  modified  by  subsequent  changes.  1,  Lamelli- 
branchiate  Mollusc  ;  Neural  Mollusooida.    2,  Brachiopod  ;  3,  Polyzoon. 

V.  Hajmal  Molluscoida  (Ascidians).  1,  simple  hoemal  flexure,  as  in  Appen. 
dicularia  ;  2,  after  hsemal  flexure  the  intestine  is  bent  back,  and  an  all  ium 
is  formed ;  the  branchial  sac  remains  comparatively  small ;  3,  the  branchial 
sac  comparatively  large. 

a,  oral  aperture ;  b,  anal  aperture,  or  extremity  of  the  intestine  ;  c,  renal 
organ  ;  pp,  propodium  ;  his,  mesopodium  ;  mt,  metapodium  ;  ep,  epipodium  j 
r,  branchia) ;  «,  auricle  ;  t>,  ventricle  ;  x,  cerebral  ganglia ;  y,  pedai  ganglia  ; 
II,  hajmal  region  ;  If,  neural  region. 

[The  letters  have  the  same  signification  in  these  and  all  the  other  figures, 

with  the  cxci-ptiou  of  figure  10.} 
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Thin  figure  is  supposed  to  be  bilaterally  symmetrical,  And  the 
following  parts  and  regions  are  to  bo  distinguished  in  it : — (//).  The 
Sternal  Region,  or  that  upon  which  the  heart  in  situated,  and  which 
corrospondH  with  what  iH  commonly  termed  the  dorsal  region.  The 
word  dorsal,  however,  is  vague,  being  used  in  different  senses  in 
various  divisions  of  the  animal  kingdom,  and  should  therefore  be, 
abandoned  in  philosophical  anatomy.  For  the  same  reason,  the 
opposito  region  (N)  is  termed,  not  ventral,  but  Neural,  inasmuch  as 
it  is  the  region  in  which  the  great  centres  of  the  nervous  system  are 
placed.  The  termination  («)  is  the  anterior  or  oral;  the  end  (b), 
the  posterior,  or  anal.  Between  these  extremities  the  intestiuo  takes 
a  straight  course.  The  neural  surface  is  that  upon  which  the 
majority  of  Molluscs  move  and  by  which  they  are  supported  ;  and  it 
is  commonly  modified  to  subservo  these  purposes  iuto  a  muscular 
expansion  or  disc  called  the  Foot.  Three  regions  again,  often  very 
distinctly  divided  from  one  another,  may  be  distinguished  in  this  foot : — 
an  anterior,  the  Propodiuni  ( i>p) ;  a  middle,  the  Mesopodium  (»u) ;  and 
a  posterior,  tho  Metapodium  (mt).  In  addition  to  these,  the  upper 
part  of  the  foot  or  middle  portion  of  the  body  may  bo  prolonged  into 
a  muscular  enlargement  on  each  side,  just  below  the  junction  of  the 
haemal  with  the  neural  region — the  Epipodium  (ep).  The  mass  of  the 
body  between  the  foot  proper  and  the  abdomen,  or  post-abdomen,  which 
bears  the  Epipodium,  and  whose  limits  cannot  very  well  be  defined, 
though  it  would  be  very  convenient  to  have  a  name  for  it,  may  lie 
termed  the  Mesosoma  (mid-body) ;  and  for  what  is  loosely  called  the 
head  the  name  Prosoma  might  advantageously  be  adopted.  On  tiie 
upper  part  of  tho  sides  of  the  head  or  Prosoma  are  two  pairs  of 
organs  of  sense  :  the  Eyes  (which  may  be  supported  on  pedicles — 
Ommatophores),  and  the  Tentacles.  In  the  haemal  region  the  integu- 
ment may  be  peculiarly  modified  and  raised  up  at  its  edges  into  a 
tree  fold,  either  in  iront  of  or  behind  the  anus,  and  when  so  modified 
it  is  called  a  Mantle  (Pallium).  In  front  of  the  anus  again  the 
Branchiae  (t)  project  as  processes  of  the  haemal  region.  Among  the 
internal  organs  we  need  only  point  out  the  position  of  the  Heart  (u,  v), 
which  lies  in  front  of  the  bran  chin  in  the  hajmal  region ;  and  the 
Nervous  Ganglia  (.',  y,  z),  of  which  there  are  three  principal  pairs 
arranged  around  the  alimentary  canal,  which  they  encircle  by  means 
of  their  commissures. 

Such  is  the  Common  Plan  of  which  all  Molluscs  whatsoever  may 
be  regarded  as  modifications ;  the  next  question  is,  to  consider  the 
laws  according  to  which  the  plans  of  the  great  sub-classes  of  the 
Mollusca  may  be  derived  from  it. 

2.  Modifications  of  the  Common  Plan. — The  structural  peculiarities 
of  all  known  Molluscs  may  be  very  simply  accounted  for  by  the 
sxcessive  or  defective  relative  development  of  certain  regions  in  the 
Archetype,  more  particularly  of  one  or  other  parts  of  the  Hremal 
Begion.  Of  this  region  the  portion  which  lies  in  front  of  the  anus  may 
be  conveniently  termed  the  Abdomen,  while  to  that  which  lies  behind 
it  the  term  Post-Abdomen  may  be  applied.  Now,  if  it  be  supposed 
that  the  Abdomen  grows  out  of  proportion  to  the  rest  of  the  body, 
constituting  a  kind  of  prominence,  and  that  the  intestine  passes  into 
the  outgrowth  so  as  to  form  a  sort  of  loop  (n.),  it  is  clear  that  the 
open  angle  of  this  loop  will  be  turned  towards  the  Neural  surface ; 
and  the  intestine  may  be  appropriately  said  to  have  a  Neural  flexure. 
On  the  other  hand,  if  it  be  supposed  that  the  Post-Abdomen  grow 
out  in  the  same  way,  and  draws  into  itself  a  loop  of  the  intestiue, 
then  the  open  angle  of  the  loop  will  be  in  the  opposite  direction,  that 
is,  it  will  be  directed  towards  the  Hoomal  surface ;  the  intestine  there- 
fore may  in  this  case  be  said  to  have  a  Haemal  flexure  (nr.).  It  will  be 
readily  understood  that  either  Abdomen  or  Post-Abdomen  may 
develop  a  mantle  or  not,  and  that  the  existence  or  absence  of  this 
mantle  has  nothing  to  do  with  the  essence  of  the  change  in  question, 
however  much  it  may  affect  the  external  appearance  of  the  resulting 
form. 

Again,  the  extent  to  which  the  Abdomen  or  Post-Abdomen  is 
developed,  may  have  a  gr<at  influence  on  the  relative  position  of 
certain  organs  of  the  Mollusc.  Thus,  in  the  first  place,  the  position 
of  the  anus  may  become  greatly  altered.  When  there  is  a  neural 
tiexure  it  will  acquire  a  direction  towards  the  neural  surface  and 
backwards,  the  final  approximation  to  the  oral  end  depending  on  the 
amount  of  the  development  of  the  abdomen  on  the  one  hand,  and 
that  of  the  neural  region  on  the  other.  Again,  if  the  outgrowth  of 
the  abdomen  take  place,  not  symmetrically,  but  more  or  less  on  one 
side  of  the  median  line,  the  final  position  of  the  anus  will  be  towards 
the  opposite  side  and  to  the  right  or  left,  as  the  case  may  be. 

It  is  even  conceivable  (this  amount  of  modification  indeed  actually 
obtains  in  nature)  that  by  an  exceedingly  one-sided  development  of  the 
abdomen,  the  anus  may  be  thrust  quite  round  on  to  the  haemal  side. 
Its  final  position  therefore  must  not  be  regarded  as  certainly  indica- 
tive of  the  direction  of  the  flexure  by  which  it  obtained  this  position. 
Where  there  is  a  haemal  flexure  again,  the  direction  of  the  anus  will 
be  normally  towards  the  ha3mal  (that  is,  dorsal)  side,  and  forwards;  its 
approximation  to  the  head,  its  asymmetrical  position,  and  the  amount 
to  which  it  may  be  thrust  backwards  and  towards  the  neural  side, 
depending  upon  conditions  of  the  same  order. 

It  is  not  merely  the  anus  which  is  affected  by  these  changes  however; 
the  brancbia;  (and  the  heart  which  follows  them)  undergo  similar  trans- 
j    positions,  whose  nature  and  origin  it  is  very  necessary  to  understand 
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in  order  to  appreciate  their  value  as  organic  characters.  M.  Milno- 
Kd wards  long  since  pointed  out  the  singular  fact  that,  in  certain 
Molluscs,  the  branchiae  are  in  front  of  the  heart,  while  in  others  they 
are  behind  it.  The  latter  he  termed  Ojiitthobranchiata,  the  former, 
Prosobranchiata.  It  will  he  seen  that  our  Archetype  is  Opistho- 
branchiate.  Now,  it  is  easy  to  understand  that  if  an  Abdomen  were 
developed  in  front  of  the  heart,  without  involving  the  cardiac  region, 
tho  Mollusc  would  remain  opisthobruncliiato ;  if  however  it  were 
more  extensively  developed  so  as  to  involve  tho  heart  and  branching 
the  heart,  from  having  been  in  Iront,  would  eventually  take  a  position 
posterior  to  the  branchiae,  and  the  Mollusc  would  thus  become  pro-.o- 
branchiato.  So  with  regard  to  tho  development  of  a  Post- Abdomen  ; 
its  effect  on  tho  position  of  the  heart  and  branchiaj  would  depend 
wholly  on  the  extent  of  haunal  surface  which  it  involved.  It  follows, 
therefore,  that  Opistliobranchism  may  co  exist  with  either  a  haemal  or 
a  neural  flexure,  or  with  none;  while  Prosobranchism  indicates  one  or 
the  other,  but  not  which  ;  and  that  thc.io  organic  characters,  however 
valuable,  arc  secondary  to  and  therefore  of  leai  importance  than  the 
neural  and  haemal  flexures  (that  is,  development  of  an  abdomen  or 
post-abdomen),  on  which  they  depend.  Dealing  with  the  facts  fur- 
nished by  adult  structure  alone  then,  there  are  two  primary  modifica- 
tions of  the  Molluscan  Archetype,  which  may  be  shortly  termed  the 
Neural  and  Haunal  Plans.  The  Cephalopoda,  Puhaona'a,  Pteropodn, 
Lamcllibranchiata,  Brachiopoda,  and  Polyzoa,  are  the  mollusc? 
which  present  madifications  of  the  Neural  Plan.  The  Jleteropoda, 
Gasteropoda,  Tectibranchiata,  Inferobranchiata,  Cyclobranchiala,  TuLuli- 
branchiata,  Nudibranchiala,  and  Ascidioida,  are  those  which  present 
modifications  of  the  Hajmal  Plan. 

3.  The  Neural  Plan  and  its  Principal  Modifications. — Milne-Edwards 
has  proposed  a  division  of  the  Mollusca  into  the  Mollusca  proper,  and 
the  Molluscoida  (Molluscoidcs),  including  under  the  latter  class  those 
Polype-like  forms,  tho  Polyzoa  and  the  Ascidioida.  Believing  that 
the  Molluscoida  are  as  truly  and  wholly  Molluscan  as  any  other 
Mollusca,  we  nevertheless  consider  the  distinction  drawn  by  the  eminent 
French  naturalist  to  be  very  important,  and  that  it  should  be  retained 
as  a  primary  subdivision  of  the  great  Haemal  and  Neural  Divisions. 
In  the  haemal  division  the  limits  of  the  Molluscoida  are  the  same  foi 
us,  as  for  M.  Milne-Edwards  ;  but  in  the  neural  we  include  somewhat 
more.  In  fact,  if  the  most  fitting  definition  for  this  subdivision  be 
those  Molluscs  which  have  the  neural  region  comparatively  little 
developed  and  the  nervous  system  reduced  to  a  single  or  at  the  most 
a  pair  of  ganglia,  while  the  mouth  is  usually  surrounded  by  a  more  or 
less  modified  circlet  of  tentacles,  then  we  shall  find  that,  in  the  neural 
division,  we  must  include  the  Brachiopodawith  the  Polyzoa.  Commenc- 
ing our  study  of  the  morphology  of  the  special  groups  of  the  Mollusca 
with  the  Neural  Division  ;  and  with  the  Molluscoid  sub-divi-don  of 
the  neural  forms  then,  we  have  to  consider  first,  the  Polyzoa  and  the 
Brachiopoda : — 

Fii-.  2. 


Tolyzon.—  1,  Memhranipora.  2,  Hoicerbaukia.  8,  Plumatella.  4,  Pedicellina. 
b,  Avicularimn. 

The  Polyzoa. — Conceive  the  abdomen  of  the  Archetype  to  be  greatly 
prolonged,  the  neural  region  with  its  appendages,  the  organs  of  sense, 
and  the  heart,  remaining  undeveloped  ;  so  that  the  anus  comes  iuto 
close  apposition  with  the  oral  extremity,  while  the  edges  of  the  latter 
are  produced  into  long  ciliated  tentacles,  and  the  result  will  be  a 
Polyzoon,  which  needs  only  the  power  of  gemmation  to  give  ri-e  to 
those  composite  aggregations  which  are  so  characteristic  of  the 
group. 

The  Polyzoic  type  itself  presents  five  subordinate  modifications  in 
the  five  principal  orders  of  the  group : — the  Cyclostomata,  Cteuo- 
stomata,  Oieilostomata,  I/ippocrepia,  and  Pedicillinida. 

In  the  first  three,  the  body  of  the  Polyzoon  when  fully  expanded  is 
completely  straightened,  there  being  no  permanent  fold  or  inversion 
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of  the  integument  In  the  last  two  there  is  such  a  permanent 
inversion. 

In  the  Cycloslotnata  the  horny  or  calcareous  deposit  in  the  integu- 
ment of  the  abdomen  joins  the  soft  parts  by  an  even  level  edge,  and 
there  is  nothing  which  serves  as  a  cover  or  operculum,  for  the  retracted 
Polyzoon. 

In  the  Clenostomata  (fig.  2,  2)  the  margins  of  that  portion  of  the 
abdomen  which  is  inverted  in  the  retracted  state  are  produced  into 
a  toothed  horny  sheath,  which  can  be  retracted  by  special  muscles, 
and  which  serves  as  an  operculum. 

In  the  Cheilostomata  (fig.  2,  1)  the  horny  or  calcareous  deposit  takes 
place  in  such  a  manner  that  the  hardened  integuments  .of  the  front 
portion  of  the  htemal  region  constitutes  a  sort  of  lid,  regularly  articu- 
lated upon  the  hinder  portion,  and  provided  with  proper  occlusor  (and 
perhaps  levator  ?)  muscles.  It  should  be  noted  that  the  anal  aperture 
is  directed  away  from  this  lid  or  operculum. 

i  In  each  of  the  previous  divisions  the  tentacles  are  arranged  on  a 
circular  disc,  or  lophophore,  of  whose  edges  they  are  prolongations ; 
but  in  the  great  majority  of  the  Jlippocrepia  (fig.  2,  3),  which  are  all 
fresh-water  forms,  the  lophophore  is  so  produced  into  two  arms  on  the 
anal  side  as  to  assume  a  horse-shoe  shape.  It  is  important  to  con- 
sider this  in  connection  with  the  peculiar  features  presented  by  the 
Brachiopoda. 

Thirdly,  wc  venture  to  regard  the  peculiar  genus  Pedicellina  (fig.  2, 4) 
as  constituting  an  order  by  itself.  Essentially  a  Polyzoon,  it  is  neverthe- 
less distinguished  from  all  other  Polyzoa  by  the  circumstance  that  its 
tentacles  are  united  together  by  a  membrane  into  a  cup,  which  cup  is 
never  protruded  far  beyond  the  general  boundary  of  the  body. 

The  Cheilostomata  are  remarkable  for  possessing  two  kinds  of  moveable 
appendages — Flabdlaria,  whip-like  processes,  articulated  to  a  bulb 
containing  muscles  by  which  they  are  moved  ;  and  Avicularia  orbird's- 
head  processes  (fig.  2,  5).  The  structure  of  the  latter  is  of  great  interest 
in  a  morphological  point  of  view,  and  demands  particular  attention. 
They  consist  of  a  larger  piece,  or  valve  (p),  shaped  like  a  bird's  head 
and  produced  into  a  longer  or  shorter  process  of  attachment,  to  which  a 
smaller  valve  (o),  representing  the  bird's  lower  jaw,  is  articulated. 
Stalked  or  sessile,  these  avicularia  present  during  life  an  incessant 
snapping  action,  produced  by  the  alternate  contraction  of  two  sets  of 
muscles,  which  arise  from  the  concavity  of  the  'skull'  of  the  bird's 
head  by  wide  fan-shaped  origins,  and  seem  to  be  inserted  by  narrow 
tendons  into  the  smaller  articulated  valve.  The  one  tendon  (e)  is  inserted 
Into  the  smaller  valve  iu  front  of  the  line  of  articulation,  and  the 
other  (n)  behind  it,  and  therefore  by  their  alternate  action  they  raise 
and  depress  the  lesser  valve  upon  the  larger. 


fig.  3. 


Rhynchonella  psittacea. 

a,  oral  aperture  ;  5,  anal  aperture,  or  extremity  of  the  intestine;  J,  adductor 
muscles  of  Brachiopoda;  n,  cardinal  muscles  of  Brachiopoda;  p,  pedicle; 
p'  p"t  pedicle  muscles  ;  y,  pedal  ganglion. 

The  Brachiopoda. — Now,  if  we  compare  the  relative  positions  and 
mode  of  articulation  of  the  operculum  and  cell  of  a  Cheilostomatous 
Polyzoon,  or  of  the  two  valves  of  an  avicularium,  with  those  which 
obtain  in  the  shells  of  the  typical  Brachiopoda,  such  as  the  Terebra- 
lulidai  and  Rhynchonellidcp.,  the  resemblance  will  be  found  to  be  very 
striking ;  and  still  more  so,  if  in  addition  the  arrangement  of  the  muscles 
be  taken  into  consideration.  In  such  a  Brachiopod,  in  fact  (fig.  3),  the 
Bhell  is  composed  of  two  valves — one  large,  excavated,  and  produced  into 
a  canal  or  tube,  through  which  a  pedicle  of  attachment  passes ;  while 
the  other  is  smaller  and  more  or  less  flattened.  The  two  valves  are 
articulated  together  by  means  of  a  socket  in  the  smaller  valve  and  a 
tooth  in  the  larger,  on  each  side,  the  intermediate  space  being  free, 
just  as  the  operculum  of  the  Polyzoon  is  united  with  its  cell,  or  as  the 
lesser  valve  of  an  avicularium  is  articulated  with  the  larger.  So 
likewise  the  anal  extremity  of  the  Brachiopod  is  turned  from  the 
smaller  valve.  Then  the  arms  of  the  Brachiopod  are  essentially  com- 
parable to  those  of  the  lophophore  of  a  Hippocrepian  Polyzoon, 
except  that  their  direction  is  different ;  the  calcified  supports  to  which 
they  are  fixed  in  many  Brachiopoda,  are  so  variable  iu  form  and  so 
extensively  absent  in  others,  that  their  existence  can  in  nowise  affect 


the  homology  of  the  parts.  Again,  if  we  leave  out  of  consideration 
the  pedicle-muscles  (which  are  however,  in  all  probability,  as  Mr.  Han- 
cock as  shown,  the  homologues  of  the  retractors  of  the  Polyzoa),  the 
arrangement  of  the  other  muscles  is  precisely  what  we  have  seen  to 
obtain  in  the  avicularium  :  the  adductors  which  pass  from  the  larger 
valve  to  be  inserted  into  the  smaller,  in  front  of  its  point  of  support, 
corresponding  precisely  with  the  occlusor  muscles  of  the  avicularium ; 
while  the  cardinal  muscles,  which  arise  from  the  larger  valve,  and  pass 
to  be  inserted  into  the  cardinal  process  of  the  smaller,  behind  the 
point  of  support,  are  identical  with  the  divaricator  muscles  of  the 
avicularium. 

The  existence  of  distinct  muscles  for  the  purpose  of  separating  the 
valves  of  the  shell  is  characteristic  of  the  Polyzoa  and  Brachiopoda, 
the  only  approximation  to  such  an  arrangement  at  present  known 
among  the  Lamellibranchiata  being  presented  by  the  Pholades. 

Finally,  if  the  great  proportional  size  of  the  Brachiopoda,  their 
pedunculated  attachment,  their  thick  and  solid  shells,  and  their 
simple  forms,  be  brought  forward  as  arguments  against  the  view  we 
take  of  their  essentially  polyzoic  nature,  we  would  remind  the  objector 
of  the  like  opposition  in  such  features  between  Bollenia  and  Botryllus, 
or  Aplidium,  among  the  Ascidiana. 

Two  principal  modifications  of  the  common  Brachiopod  plan  are  to 
be  observed.  In  the  Terebratulidw  and  RhynchoncUidce,  and  in  all 
probability  in  their  extinct  allies  the  Spwiferidce,  Orlhida,  and  Pro- 
ductida;,  the  muscles  are  always  arranged  in  three  sets — Adductor, 
Cardinal,  and  Peduncular.  At  the  same  time  the  mantle  (whose 
homology  with  the  produced  edges  of  the  non-retraetile  part  of  the 
abdomen  of  a  Polyzoon  is  at  once  appreciable),  though  divided  into 
two  distinct  lobes  in  front,  is  continuous  and  entire  behind,  that  is, 
towards  the  peduncle.  A  still  more  remarkable  feature  in  their 
organisation  is  that,  at  least  in  Waldheimia  and  Rhynchonella,  there  is 
no  anal  aperture,  the  intestine  terminating  in  a  coecum  directed 
towards  the  middle  of  the  large  valve. 

In  the  Craniadce,  Discinidm,  and  Lingulida;  the  muscles  have  a  very 
different  arrangement,  which  could  only  be  rendered  intelligible  by 
detailed  descriptions  and  illustrations,  as  the  homologies  of  these 
muscles  with  those  of  the  other  division  are  not  yet  determined. 
The  lobes  of  the  mantle  again  are  completely  separated  (Discina, 
/singula,  Crania  '!),  and  the  intestine  opens  upon  one  side  of  the  body 
between  these  lobes.  There  are  no  teeth,  and  the  articulation  of  one 
valve  with  the  other  and  the  modes  of  attachment  vary  remarkably; 
Lingida  having  a  long  peduncle  ;  Crania  being  attached  by  the  surface 
of  its  lower  valve ;  and  Discina  having  an  aperture  in  the  correspond- 
ing valve  through  which  a  portion  of  the  adductor  passes,  and 
spreading  out  at  its  extremity  into  a  sort  of  plug,  acts  as  a  pedicle. 

Newral  Mollusca. — The  Lamellibranchiata.  In  all  Mollusca  proper 
the  neural  region  is  developed  to  a  much  greater  extent  than"  iu 
the  Molluscoida,  and  there  are  always  three  pairs  of  ganglia,  two 
Cerebral,  two  Pedal,  and  two  Parieto-Splanchnic  (or  branchial).  The 
especial  characters  of  the  Lamellibranchiata,  as  modifications  of  the 
Archetype,  are  the  following  : — The  hsemal  region  is  well  developed 
in  its  abdominal  portion,  but  forms  no  prominent  sac-like  abdomen, 
into  which  the  viscera  enter  in  the  adult  condition.  Its  edges  are 
produced  into  extensive  pallial  lobes,  which  are  arranged  on  each  side 
of  a  longitudinal  plane,  and  not  above  and  below  a  horizontal  one 
(or  more  properly  before  and  behind  a  transverse  one),  as  in  the 
Brachiopoda.  The  mouth  is  surrounded  by  a  fringe,  representing 
the  tentacles  in  the  Molluscoida  (as  may  be  well  seen  in  Pecten,fig.  4,  i) 
which  is  produced  laterally  into  elongated  '  palps,'  but  is  totally  unpro- 
vided with  any  manducatory  apparatus.  The  intestine  passing  from  the 
stomach  either  form3  a  simple  loop  with  a  second  open  angle  directed 
hsemally,  or  this  loop  may  be  much  coiled  and  convoluted  :  the 
intestine  finally  passing  over  the  great  posterior  adductor  and  termi- 
nating between  the  lobes  of  the  mantle  behind  it. 

The  foot  may  be  more  or  less  largely  developed,  but  never  presents 
any  clear  distinction  into  pro-  meso-  and  meta-podium,  unless  indeed, 
as  we  are  inclined  to  suspect,  the  whole  free  portion  of  the  foot  of  the 
Lamellibranchiata  ought  to  be  regarded  as  a  modified  metapodiuu) 
Besides  the  pedal  muscles,  the  Lamellibranchs  possess  one  or  two  charao 
teristic  muscles — the  adductors,  which  approximate  the  valves  of  the 
shell,  and  whose  greater  or  less  development  seriously  affects  the 
ultimate  form  of  the  animal. 

The  gills  deviate  but  little  from  their  archetypal  form  and  position 
in  some  Lamellibranchs,  such  as  Trigoni*  and  Pecten,  being  merely 
thrown  downwards  by  the  development  of  the  mantle.  In  Nucula 
(fig.  4,  3),  their  inner  edge3  are  united  posteriorly,  but  they  remain  com- 
paratively small.  In  the  majority  of  Lamellibranchs  however,  the 
gills  are  exceedingly  large  in  proportion  to  the  rest  of  the  body,  and 
consist  of  two  double  plates,  which  are  united  with  the  mantle  and 
with  one  another,  in  such  a  manner  as  to  divide  the  pallial  cavity  into 
two  chambers,  a  supra-  and  infra-branchial,  which  communicate  only 
by  the  passage  between  the  anterior  edge  of  the  branchiae  and  the 
foot,  and  by  the  multitudinous  perforations  in  the  branchial  plates 
themselves. 

It  is  in  the  absence  of  external  organs  of  sense  or  of  any  buccal  mas- 
ticatory apparatus,  and  in  the  peculiar  arrangement  of  the  gills,  that 
the  main  difference  between  the  Lamellibranchiata  and  the  Qastero- 
poda  lies ;  and  hence  the  great  resemblance  which  the  ideal  section  of 
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Lamellibranchiata, —  1,  Lutraria.   2,  Lnio.   3,  ftucuta.   4,  Pecten. 

a,  oral  aperture;  i,  anal  aperture,  or  extremity  of  the  intestine;  c,  renal 
organ ;  »i,  mantle ;  r,  labial  palpi ;  s  »',  anal  and  branchial  siphons  ;  t, 
branchiaj ;  r,  ventricle  ;  y,  pedal  ganglion  ;  A,  anterior  adductor  ;  B,  posterior 
adductor. 

a  typical  Lamellibranch  bears  to  a  typical  Gasteropod.  Compare 
{ffj.  4)  4  with  1,  3,  and  2. 

It  may  seem  at  first  sight  inconsistent  with  our  own  principles  to 
consider  as  neural  molluscs  these  Lamellibranchs,  which  confessedly 
have  the  principal  loop  in  the  intestine  open  to  the  hoemal  Bide.  But  the 
position  of  the  largely-developed  mantle,  completely  in  front  of  the  anal 
aperture,  and  the  direction  of  the  aortic  end  of  the  heart,  unchanged 
from  what  is  observable  in  the  Archetype,  are  sufficient,  apart  from 
developmental  considerations,  which  will  be  adduced  by  and  bye,  to 
prove  that  the  second  flexure  of  the  intestine  in  this  case  is  to  be  con- 
sidered accidental,  the  result  of  the  great  development  of  the  meso- 
soma,  to  serve  as  a  chamber  for  the  viscera,  and  of  the  enlargement 
of  the  great  posterior  adductor,  thrusting  up  the  rectum  which 
passes  over  it. 

As  for  the  leading  varieties  of  form  of  the  Lamellibranchs,  there 
are  none  which,  in  reality,  depart  very  widely  from  the  Common  Plan. 
Perhaps  Teredo  or  Pholas,  on  the  one  hand,  and  Ostrcea,  on  the  other, 
may  be  regarded  as  the  extreme  forms,  the  former  being  as  much  as 
possible  elongated  longitudinally,  the  latter  attaining  the  extreme  of 
concentration  about  a  centre.  At  the  same  time  there  is  a  reduction 
of  parts  to  a  minimum,  as  shown  in  the  absence  of  a  second  adductor, 
and  of  any  foot  in  the  adult  state.  The  differences  between  these 
forms  are  however  decidedly  less  than  those  which  may  be  observed 
between  the  extreme  forms  among  the  Cephalopoda  or  Gasteropoda. 


The  Pteropoda  and  Pulmonala. — The  Lamellibranchs  are,  as  w« 
have  said,  curiously  exceptional  in  presenting  the  general  featun  s  of 
the  Mollusea  proper,  without  that  singular  buccal  apparatuH  which  we 
meet  with  in  all  other  members  of  the  subdivision,  whether  neural 
or  hicinal,  and  whoso  peculiar  nature  is  described  below.  Again,  they 
are  exceptional  in  the  vast  developme nt  and  symmetrical  longitudinal 
division  of  their  mantle,  anil  in  the  corresponding  division  of  their 
pallial  shell  into  two  pieces  or  valves — characters  wo  shall  not  meet 
with  again  in  any  modification  of  the  Common  Plan. 

In  the  Pteropoda  and  Putmonata  the  mantle  is  never  developed  into 
such  lateral  lobes,  and  the  shell  to  which  it  gives  rise  never  consist* 
of  two  pieces,  but  is  constituted  by  a  single  mass,  which  either  has 
the  form  of  a  flat  plate  or  presents  some  modification  of  a  cone. 
Again,  the  foot  (or  some  part  of  it)  h  always  well  developed,  present- 
ing no  obvious  distinction  into  regions  in  the  Pulmonata  ;  but  in  the 
Pteropoda  often  exhibiting  a  well-marked  meso-  and  meta-podium,  and 
always  presenting  a  characteristically  large  epipodium — an  organ  which 
in  these  Molluscs  constitutes  the  so-called  '  wings,'  from  which  their 
namo  is  derived. 

Fig.  5. 


Pteropoda. — 1,  Pneumodermon.  2,  Clcodora.  3,  Psyche  (foot  and  head  only). 
Letterb  as  in  figure  1. 

There  is  usually  a  well-developed  mantle  in  the  Pteropoda  and 
Pulmonata,  and  its  walls  act  as  a  branchial  surface  without  being 
produced  into  true  gills — (Hyalcea  ?) — the  sea-water  in  the  marine 
Pteropoda  and  the  air  in  the  terrestrial  and  aquatic  Pulmonata  being 
inspired  and  expired  into  its  cavity. 

In  the  Pteropoda  in  general,  the  aperture  of  the  pallial  cavity  and 
that  of  the  anus,  are  situated  upon  the  posterior  surface  of  the  body, 
in  accordance  with  the  neural  flexure  of  the  intestine.  The  anal 
aperture  however  is  usually  thrust  to  one  side  of  this  surface,  and,  in 
Limacina  and  Spirialis,  this  lateral  thrust  has  taken  place  to  such  an 
extent,  that  not  only  the  anal  aperture,  but  that  of  the  mantle  cavity, 
is  thrown  up  completely  on  to  the  dorsal  surface.  This  latero-dorsal, 
or  dorsal  position  of  the  anal  and  respiratory  apertures,  is  as  regular 
in  the  Pulmonata  as  it  is  exceptional  in  the  Pteropoda. 

In  the  Pteropoda  and  Pulmonata  some  most  important  modifications 
of  form  are  produced  by  the  greater  or  less  development  of  the  meso- 
soma  on  the  one  hand  and  of  the  mantle  on  the  other.  The  predomi- 
nance of  the  latter  is  to  be  observed  in  such  forms  as  Criseis,  Cleodora, 
Hyalaia,  and  Helix  ;  while  the  former  may  be  seen  in  Pneumodermon 
and  in  Limax.  In  the  latter  the  mantle  is  very  small,  and  in  the 
former  it  is  almost  if  not  entirely  absent ;  what  is  ordinarily  considered 
as  the  mantle  in  this  mollusc  being  in  fact  nothing  more  than  the 
mesosoma.  The  like  confounding  together  of  parts  so  essentially 
different  has  taken  place,  we  shall  find,  in  the  Nudibranchiata  and  in 
the  Heteropoda. 

The  Cephalopoda. — In  the  Pteropod  forms,  Pneumodei~mon  and  Clio, 
a  hood,  giving  off  long  processes  covered  with  suckers  from  its  inner 
surface,  surrounds  the  oral  aperture,  and  there  is  every  reason  to 
believe  corresponds  with  the  propodium,  whose  lateral  halves  have 
united  over  the  mouth.  If  the  like  process  were  to  take  place  in  a 
Criseis,  but  to  a  greater  extent,  so  that  the  mouth  were  thrust  back 
between  the  halves  of  the  mesopodium,  and  the  propodium  and 
mesopodium  formed  one  continuous  tentaculigerous  sheath  around 
the  oral  aperture ;  and  if  at  the  same  time  the  two  halves  of  the 
epipodium  united  posteriorly  into  a  funnel-shaped  tube,  the  Criseis, 
so  far  as  its  external  organisation  goes,  would  no  longer  be  a  Pteropod, 
but  would  have  become  a  Cephalopod.  In  fact,  the  Cephalopod  may 
be  derived  from  the  Archetype  by  supposing  these  modifications.  The 
mantle  is  always  well  developed,  and  its  cavity  incloses  one  or  two 
pair  of  gills.  The  two  halves  of  the  epipodium  are  united  behind  into 
what  is  called  the  funnel,  a  peculiar  apparatus,  of  great  importance 
in  the  economy  of  many  Cephalopods ;  and  in  the  majority  of  ine 
group  the  sides  of  the  foot,  having  united  in  front  of,  and  fortnin^  a 
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complete  sheath  for,  the  head,  are  produced  into  eight  or  ten  processes, 
the  so-called  arms,  on  which  are  set  the  acetabula,  or  suckers. 


Vertical  Section  of  Loligo  media, 
n,  oral  aperture  ;  b,  anal  aperture,  or  extremity  of  the  intestine  ;  m,  mantle  ; 
shell ;   t,  branchire  ;  x,  cerebral  ganglia  ;    y,  pedal  ganglia ;  z,  parieto- 
splanchnic  ganglia  ;  ep,  funnel. 

Beyond  this  peculiar  arrangement  and  development  of  the  external 
organs,  we  are  not  aware  that  any  characters  exist  by  which  the 
Cephalopoda,  as  a  class,  can  be  distinguished  from  the  other  Mollusca. 
Among  themselves  they  present  a  remarkable  harmony,  differing 
chiefly  in  the  number  of  their  branchiae,  in  the  internal  or  external 
position  of  their  shell,  and  in  the  nature  of  the  appendages  into  which 
the  edges  of  the  foot  are  modified — characters  which  do  not  attain  to 
ordinal  importance  in  other  divisions  of  the  Mollusca. 

Having  thus  glanced  at  all  the  leading  modifications  of  the  Neural 
Plan,  we  may  next  turn  to  the  Htemal  Plan,  commencing  with  its 
Molluscoid  modification  constituted  by  the  Ascidioida  alone. 

The  Ascidioida. — As  a  Molluscoid  group,  the  Ascidians  are  charac- 
terised, in  the  first  place,  by  the  rudimentary  condition  of  their  whole 
neural  region,  and  by  the  reduction  of  their  nervous  system  to  a 
single  iufra-cesophageal  ganglion.  Besides  these  however,  their  organ- 
isation presents  certain  characters  which  appear  at  first  sight  very 
remote  from  such  a  Common  Plan  as  has  been  described,  and 
hardly  deducible  from  it.  An  Ascidian,  in  fact,  is  usually  fixed  by 
one  extremity  of  its  body,  and  presents  at  the  other  two  apertures. 
One  of  these  leads  into  a  wide  cavity,  whose  entrance  is  fringed  with 
a  circlet  of  tentacles,  and  whose  walls  (except  along  the  middle  line 
anteriorly  and  posteriorly)  are  perforated  by  innumerable  ciliated 
apertures,  and  often  thrown  into  folds,  by  which  their  surface  is 
greatly  increased.  At  the  bottom  of  this  cavity — the  branchial  sac — 
a  second  wide  aperture  leads  into  the  alimentary  canal,  which  invari- 
ably presents  a  haemal  flexure,  and  theu  almost  always  bends  back- 
wards neurally  to  terminate  in  a  second  wide  cavity.  This,  the 
atrium,  whose  more  external  portion  is  usually  termed  the  cloaca, 
opens  externally  by  the  second  or  cloacal  aperture,  and  extends  along 
each  side  of  the  branchial  sac  up  to  its  median  line  of  attachment — 
communicating  freely  with  its  cavity  by  means  of  the  small  ciliated 


apertures  which  have  been  mentioned, 
between  the  oral  and  cloacal  apertures. 


The  single  ganglion  lies 


Ascidioida. — 1,  Bnltenia.  2,  Oynthia.  3,  Botryllus.  4,  Intestine  of  Tcropbnra. 
5,  Olarelina.  6,  Salpa.  7,  Appendicularia. 

a,  oral  aperture  ;  b,  anal  aperture,  or  the  extremity  of  the  intestine  ;  d, 
cloacal  aperture  and  atrium  ;  /,  branchial  sac  ;  g,  hypo.pharyngcal  band  ;  m, 
test ;  q,  genitalia  ;  y,  pedal  ganglia. 

Now,  in  what  manner  is  this  form  derivable  from  the  Archetype 
It  is  to  be  remarked,  in  the  first  place,  that  the  pharynx,  large  in  the 
Polyzoa,  becomes  comparatively  enormous  in  the  Ascidians;  while 
the  tentacles,  which  were  very  large  in  the  Polyzoa,  are  in  the  Ascidians 
comparatively  small.  Next,  with  the  development  of  a  post-abdomen, 
the  intestine  acquires  a  haemal  flexure ;  but  instead  of  the  anal 
aperture  remaining  on  the  ha?mal  side,  it  is  bent  round,  by  the  same 
process  as  in  Spirialis  and  Limacina,  but  in  the  inverse  direction. 
Suppose  with  all  this  that  a  mantle  has  been  developed,  and  that  its 
free  margin  remaining  small  and  narrow,  has  followed  the  anus  to  the 
neural  side,  while  its  cavity  has  extended  up  on  each  side  of  the 
pharynx  to  the  middle  line  of  the  haemal  surface  of  the  latter,  carry- 
ing to  a  great  extent  a  process  of  which  the  outline  may  be  seen  in 
Cymbulia,  and  giving  rise  to  the  atrium  ; — imagine  also  that  the  sac 
thus  constituted  externally  by  the  inner  surface  of  the  mantle  (third 
tunic),  and  internally  by  the  pharynx,  becomes  perforated  by  minute 
apertures — and  the  result  would  be  an  Ascidian. 

Such  is  the  manner  in  which  the  Ascidian  type  is  derivable  from  the 
Common  Plan.  Of  this  type  the  group  presents  three  subordinate  modi- 
fications. The  first  is  that  presented  by  the  extraordinary  and  instructive 
genus  Appendicularia  (fig.  7,  7),  which  in  a  manner  represents  per- 
manently the  larval  state  of  the  more  perfect  members  of  the  group — 
swimming  by  means  of  a  long  rapidly-vibrating  tail,  like  that  of  a 
tadpole.  In  Appendicularia  there  is  no  cloacal  aperture  or  atrium. 
The  mouth  opens  into  a  wide  pharynx  representing  the  branchial 
sac  of  other  Ascidians;  from  this  a  gullet  leads  into  the  stomach. 
The  narrower  intestine  passes  from  the  stomach,  forwards  and  to  the 
haemal  surface,  where  it  terminates  without  bending  downwards,  and 
without  being  surrounded  by  any  Bpecial  cavity.  Appendicularia 
therefore  might  be  said  to  be  a  form  in  which  the  process  of  modifi- 
cation of  the  Molluscan  Archetype  into  the  Ascidian  Type  is  arrested 
half  way. 

In  all  other  Ascidians  this  process  is  complete,  and  there  is  a  distinct 
cloacal  aperture  and  atrium  ;  but  these  forms  again  may  be  arranged 
under  two  great  sub-typical  modifications,  according  to  the  develop- 
ment of  the  branchial  sac  relatively  to  that  of  the  post-abdomen. 
In  such  forms  as  Cynthia,  Boltenia,  Perophora,  Botryllus,  the  branchial 
sac  attains  so  great  a  proportional  size  as  to  occupy  the  whole,  or 
nearly  the  whole,  length  of  the  body,  the  intestine  lying  on  one  side 
of  it :  these  might  therefore  be  well  denominated  Ascidice  Branchiales, 
Branchial  Ascidians.  On  the  other  hand,  in  Clavelina,  Aplidium, 
Polyclinum,  Salpa,  the  alimentary  canal  lies  completely  behind  the 
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branchial  sac,  which  in  proportionally  small,  and  thesu  might  therefore 
be  termed  Asctdia  Intestinales,  Intestinal  Ascidians.  A  very  complete 
mutual  representation  Will  be  found  to  obtain  between  the  members 
of  these  two  groups. 

Uceinal  Mollusca. — Iu  passing  from  tho  Htemal  Molluscoida  to  the 
Hajmal  Mollusca,  we  find  tho  same  new  features  presenting  themselves 
as  in  the  Neural  Division,  the  transition  being  even  more  abrupt,  from 
the  absence  of  any  representative  of  tho  Lamcllibranchiata.  In  all 
these  Mollusca,  in  fact,  there  is  a  more  or  less  well-developed  foot ; 
a  distinct  head,  with  its  organs  of  seuso  and  buccal  armature;  and 
three  pairs  of  ganglia — -cerebral,  pedal,  and  parieto-splanchnic. 

The  modification  of  the  Common  Plan  is  carried  to  a  less  extent  in 
this  than  in  the  Neural  Division,  the  chief  varieties  of  its  forms 
depending  on  the  changes  iu  the  shapo  of  the  shell  with  which  tho 
majority  are  provided;  on  the  greater  or  less  development  of  tho 
different  regions  of  the  foot ;  but  most  of  all  in  the  relative  pro- 
portious  of  the  mesosoma  and  mantle. 

If  we  divido  the  Hsomal  Mollusca  into  two  great  groups — the  one 
consisting  of  the  Heteropoda,  Scutibranchiata,  Tubulibranchiata,  Pectini- 
branchiata,  and  Cyclobranchiata,  families  which  are  most  intimately 
allied,  and  which  are  connected  as  a  group  by  the  dioecious  arrange- 
ment of  their  reproductive  organs ;  and  the  other  of  the  Nudibran- 
chiata,  Inferobranchiata,  and  Tectibranchiata,  families  iu  like  manner 
united,  among  other  characters,  by  their  common  hermaphrodism, 
then  we  shall  find  in  each  such  group  two  extremes  of  form — the 
one  resulting  from  the  great  development  of  the  pallial  region,  the 
other  from  that  of  the  mesosoma.  In  the  Dioecious  Division,  Dentalium, 
Vermetus,  Atlanta,  and  the  ordinary  Pcctinibranchiata  may  be  regarded 
as  examples  of  the  former  case ;  and  in  the  Monoecious  Division  the 
Inferobranchiata  and  Tectibranchiata;  while  the  mantle  becomes 
rudimentary  or  absent  altogether  in  the  Dioecious  Firoloides,  in  the 
Monoecious  Phyllirhoe',  and  the  Nudibranchiata  in  general,  where  the 
region  from  which  the  so-called  branchial  processes  arise,  and  which 
is  commonly  called  the  mantle,  is  not  the  homologue  of  the  mantle  of 
Atlanta  for  example,  but  of  its  mesosoma,  which  here,  as  in  Firoloides, 
constitu'es  the  main  portion  of  the  body. 


Fig.  8. 


Heteropoda. — 8,  Atlanta  ;  9,  Firoloides. 
a,  oral  aperture ;  b,  anal  aperture,  or  the  extremity  of  the  intestine ;  mt, 
mantle  ;  »u,  raesopodium  ;  pp,  propodiura  ;  r,  ventricle. 

The  foot  in  the  Monoecious  Hjemal  Mollusca  rarely  presents  any 
special  development  of  its  different  regions,  except  that  in  certain 
forms— namely,  Aplysia  and  Gasteropteron — the  epipodium  is  as  well 
marked  as  in  the  Pteropoda,  and  serves  the  same  end  in  locomotion. 
This  is  well  known  in  Gasteropteron,  and  we  have  seen  a  tropical 
Aplysia  'fly'  through  the  water  in  precisely  the  same  way  as  a 
Pteropod  would  do.  These  epipodial  lobes  have  been  frequently 
called  mantle,  although  the  true  mantle  is  a  most  distinct  and  obvious 
structure. 

In  the  Dioecious  group  the  epipodium  is  never  well  developed, 
presenting  itself  at  most  under  the  form  of  little  lobe3  and  processes 
— at  least  it  would  seem  probable  that  the  neck-lappets  and  head- 
lappets  of  the  Trochidce  are  rudiments  of  the  epipodium.    On  the 
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other  hand,  it  is  in  this  group  that  the  propodium,  iJU'Hopodiurn,  and 
metapodium  attain  their  most  complete  and  distinct  form  ;  an  in 
A  tlanta,  where  tho  propodium  constitutes  the  anterior  flattened  fin, 
the  mesopodium  the  rounded  sucking  disc,  and  the  inetnpodium 
extends  backwards,  as  tho  tail-like  lobe  which  carries  the  operculum. 
In  Firoloides  wo  find  that  tho  mesopodium  haM  vanished,  and  the 
metapodium  has  taken  tho  form  of  a  mere  filament,  while  the  pro- 
podium constitutes  tho  great  iwimming  fin. 

Fig.  0. 


HI 


Foot  of  I'ectiuibrancliiata. — 1,  Trochus  ;  2,  3,  Natica. 
a,  oral  aperture  ;  mt,  metapodium  ;  ms,  mesopodium;  pp,  propodium. 

In  the  ordinary  Pcctinibranchiata,  on  the  other  hand,  the  foot  may 
not  be  differentiated  into  its  subdivisions  at  all,  the  metapodium  being 
marked  only  by  the  position  of  the  operculum,  when  this  exists,  as  in 
Buccinum.  In  other  cases,  as  in  Oliva  and  Sigaretus,  a  deep  cleft 
marks  off  a  very  distinct  propodium  from  the  conjoined  mesopodium 
and  metapodium  ;  in  others,  as  in  Ptcroceras,  the  metapodium  is  as 
specialised  as  in  Atlanta;  while  again,  in  such  forms  as  Natica,  the 
three  constituent  parts  are  distinguishable — the  propodium  consti- 
tuting the  hood  in  front  of  the  head  ;  the  mesopodium  the  creeping 
disc ;  and  the  metapodium  the  operculigerous  lobe.  {Fig.  9,  2  and  3.; 

Having  thus  passed  in  review  those  mode3  of  arrangement  of  the 
Various  organs  of  the  Mollusca  which  constitute  the  Common  Plan  of 
the  group  and  the  subordinate  plans  of  its  leading  subdivisions,  we 
have  next  to  consider  the  peculiarities  presented  by  these  organs 
themselves,  or,  in  other  words,  those  more  striking  features  in  which 
the  organs  of  the  Mollusca  differ  from  those  of  the  Vertebrata,  Annu- 
losa,  and  Radiata.  The  most  important  organs,  in  this  point  of  view, 
are  those  of — 1,  the  Alimentary;  2,  the  Circulatory;  3,  the  Respira- 
tory ;  4,  the  Renal ;  and  5,  the  Nervous  System.* 

1.  The  Alimentary  Organs,  in  certain  Mollusca,  present  two  kinds 
of  apparatus  which  are  met  with  in  no  other  division  of  the  Animal 
Kingdom.  The  first  of  these  is  that  peculiar  manducatory  instrument 
usually  called  the  '  tongue,'  which  is  possessed  by  all  the  Mollusca 
proper,  except  the  Lamcllibranchiata  ;  and  for  the  first  description  of 
whose  true  structure  and  mode  of  action  we  are,  we  believe,  indebted  to 
Mr.  Thompson  (see  article  '  Tongue,'  in  the  '  Cyclopaedia  of  Anatomy 
and  Physiology  *),  although  the  organ  itself  had  been  more  or  less  an 
object  of  attention  ever  since  the  time  of  Cuvier. 

Fig.  10. 


Tongue  of  Patella. 

I.  in,  the  cartilaginous  plates  which  constitute  the  pulley  over  which  the 
elastic  plate  2,  6,  supporting  the  series  of  teeth  c,  plays  ;  d  and  e  are  the 
anterior  and  posterior  insertions  of  the  intrinsic  muscles  of  the  tongue.  S  U 
a  side  view,  and  4  a  view  from  above,  of  the  entire  apparatus. 

The  tongue  is  essentially  composed  of  a  cartilaginous  mass,  with  a 
pulley-shaped  upper  and  anterior  surface,  which  projects  from  the 
bottom  of  the  oral  cavity.  An  elastic  plate  plays  over  the  pulley,  and 
is  attached  at  each  end  to  muscles  which  arise  from  the  upper  and 

•  Our  limits  preclude  the  consideration  of  the  tegumentary  and  genital 
systems,  whose  peculiarities  however  are  less  exclusively  Molluscan. 
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lower  surfaces  of  the  cartilaginous  mass.  Along  the  middle  line  of 
this  clastic  plate  successive  transverse  series  of  strong  recurved  teeth 
are  set — new  ones  being  continually  formed  behind  as  the  old  are  worn 

away — in  a  sort  of  persistent  dental  sac. 

When  the  tongue  is  brought  into  play  it  is  protruded  by  appro- 
priate muscles  from  the  cavity  of  the  mouth,  and  its  extremity  is  firmly 
applied  against  the  body  to  be  rasped.  The  superior  aud  inferior  sets 
of  muscles,  which  are  inserted  into  the  corresponding  ends  of  the 
elastic  plate,  now  contract  alternately,  and  the  resulting  action  is  pre- 
cisely that  of  a  circular  saw.  It  is  by  means  of  this  apparatus  that 
the  Carnivorous  Mollusca  bore  through  the  shells  of  the  animals  upon 
which  they  prey  ;  aud  perforated  shells  which  have  been  thus  emptied 
abound  on  every  coast. 

The  other  appendage  of  the  alimentary  canal  peculiar,  so  far  as  we 
at  present  know,  to  the  Mollusca,  is  what  is  termed  the  Crystalline 
Styh»,  a  transparent,  usually  elongated  body,  which  projects  by  one 
end  into  the  stomach,  and  is  lodged  for  the  rest  of  its  extent  in  a 
sac  formed  by  a  diverticulum  of  that  organ.  The  Crystalline  Style 
is  found  in  a  great  number  of  Lamellibranchs  (to  which  group  it  lias 
erroneously  been  supposed  to  be  confined),  but  has  hitherto  been 
observed  in  only  a  few  Pectinibranch  Mollusca,  Bueh  as  Pteroceras, 
Slrombas,  Trochus,  and  Murex.    Its  function  is  wholly  unknown. 

Among  the  alimentary  appendages,  the  Liver  in  one  group,  the 
Ascidians,  departs  sufficiently  from  the  ordinary  plan  to  deserve  par- 
ticular notice.  In  these  animals  {fig.  7,  No.  4,  k)  it  always  consists  of  a 
series  of  narrower  or  wider  anastomosing  tubules,  commencing  in  cocca 
upon  the  outer  surface  of  the  intestine,  which  they  envelope  in  a  close 
network,  and  terminating  by  a  narrow  duct  in  the  stomach.  In  the 
Bo!  ryl  I  idee  the  hepatic  tubules  are  remarkably  wide. 

2.  The  nature  of  the  Circulatory  System  in  the  Mollusca  is  at  pre- 
sent in  some  respects  a  vexed  question,  more  especially  as  regards  the 
important  point  whether  they  possess  a  true  closed  system  of  vessels 
or  not.  Without  entering  into  any  discussion  of  the  various  arguments 
used  on  both  sides  of  a  dispute  which  is  in  some  respects  verbal,  we 
may  be  permitted  shortly  to  state  our  own  conclusions  on  the 
subject. 

In  the  Pulyzoa  there  are  no  special  circulating  organs,  if  we  except 
the  cilia  with  which  the  perivisceral  cavity  is  often  lined,  and  which 
keep  up  a  continual  current  in  the  perivisceral  fluid  ;  nor  do  wo 
imagine  that  any  one  will  insist  that  in  them  the  perivisceral  cavity  is 
not  a  sinus,  but  has  a  truly  venous  lining  membrane. 

In  the  Ascidians  there  is  a  heart,  but  it  is  a  simple  muscular  sac, 
open  at  each  end,  anil  possessing  the  extraordinary  power  of  reversing 
the  direction  of  its  contractions,  and  thus  circulating  its  blood  first  in 
one  way  aud  theu  in  the  opposite.  The  blood  thus  poured  out  is 
driven  through  channels  in  which  assuredly  no  separate  lining  mem- 
brane is  demonstrable.  Indeed  it  is  difficult  to  comprehend  how  any 
one  with  a  living  Ascidian  under  his  microscope  can  question  that 
here,  at  any  rate,  the  circulation  takes  place  through  lacuna;,  and  not 
through  vessels  with  distinct  walls. 

In  the  Brachiopoda  a  very  remarkable  vascular  system  has  been  said 
to  exist,  consisting  of  two  hearts  (in  Rhynchonella  of  four),  each  com- 
posed of  an  auricle  and  a  ventricle ;  the  former  being  in  free  com- 
munication with  the  perivisceral  venous  sinuses  (perivisceral  cavity, 
nobis),  while  the  latter  ends  in  an  aorta,  whose  branches  undergo  a 
regular  distribution.  Such  is  the  circulatory  system  in  the  Brachio- 
poda according  to  Professor  Owen ;  but  our  own  inquiries  have  tended 
to  strengthen  very  greatly  the  doubts  first  raised  by  Mr.  Hancock  as 
to  the  true  nature  of  this  so-called  circulatory  system.  In  fact  these 
inquiries  lead  us  to  doubt  whether  the  so-called  'hearts'  of  the 
Brachiopoda  have  anything  at  all  to  do  with  the  circulating  system  ; 
inasmuch  as,  in  the  first  place,  we  are  pretty  confident  that  no  '  artei'ies ' 
are  given  off  from  the  apices  of  the  'ventricles,'  as  has  been  said,  and 
thiuk  it  more  than  probable  that  they  open  externally.  Secondly, 
there  is  no  evidence  at  present,  either  indirectly  from  structure  or 
directly  from  observation  during  life,  that  the  so-called  'hearts'  of 
any  Erachiopod  are  contractile.  Thirdly,  the  multiplication  of  these 
hearts  to  four  in  Rhynchonella  seems  not  a  little  to  militate  against 
their  cardiac  nature. 

We  may  fairly  conclude  then  that,  for  the  present,  the  nature  of  the 
circulatory  system  in  the  Brachiopoda  must  be  regarded  as  an  open 
question. 

Mollusca  Proper. — The  doctrine  first  advocated  by  M.  Milne-Edwards 
that  in  these  Molluscs  the  circulating  system  is  always  more  or  less 
incomplete,  has  met  with  a  wide  acceptance,  but  also  with  no  small 
opposition.  So  far  as  the  minute  transparent  Molluscs,  which  can  be 
submitted  to  direct  microscopical  observation  during  life,  are  concerned, 
we  do  not  understand  how  the  truth  of  M.  Milne-Edwards's  doctrine 
can  be  questioned.  If  the  term  'venous  lining'  is  to  have  any 
meaning  but  a  non-natural  one,  assuredly  it  cannot  be  said  with  truth 
that  anything  of  the  kind  exists  in  the  sinuses  of  Firoloides,  or  of 
Atlanta,  or  in  those  of  the  Pteropoda. 

In  the  larger  Mollusca,  on  the  other  hand,  much  depends  on  the 
verbal  question — what  is  the  definition  of  a  '  vein,'  or  '  venous  mem- 
brane ?'  If  a  lamina  of  connective  tissue  separable  from  the  surround- 
ing parts  be  a  venous  wall,  then  doubtless  the  venous  blood-channels 
of  many  Lamellibranchs  and  Gasteropods,  and  perhaps  of  all 
Cephalopoda,  are  veins.    If  on  the  other  hand  a  greater  histological 


differentiation  corresponding  to  that  which  exists  in  the  Vertebrata  bo 
required  to  constitute  a  vein,  evidence  of  the  existence  of  anything 
of  the  kind  in  the  greater  proportion  of  the  venous  blood-channels  of 
these  creatures  is  at  present  wanting. 

As  regards  the  grosser  structure  of  the  circulatory  apparatus  in  the 
Mollusca  proper,  it  may  be  observed  that,  in  the  Lameliibranchiata 
there  is  either  a  singlo  auricle  and  a  single  ventricle  (Ostrma),  a  single 
ventricle  and  a  double  auricle  (most  Lamellibranche),  or  two  auricles 
and  two  ventricles  (Area).  In  all  other  Mollusca,  except  the  Cephalo- 
poda, there  is  a  singlo  auricle  and  a  6iuglo  ventricle.  In  the 
Cephalopoda  the  heart  is  essentially  similar  to  that  of  the  Lamelii- 
brauchs,  inasmuch  as  it  consists  (in  the  Dibranchiata)  of  a  single 
ventricle  and  of  two  contractile,  so-called  '  Brauchio-Cardiac  Veins,' 
which  represent  the  two  auricles  of  the  Lamellibranchs.  The  circu- 
lation in  these  creatures  is  assisted  (at  lea3t  in  Loligo  media,  iu  which 
wo  lately  had  opportunities  of  convincing  ourselves  of  the  fact),  not 
only  by  the  regular  contraction  of  the  so-called  '  branchial  hearts,' 
which  are  dilatations  of  the  afferent  branchial  veins,  but  by  that  of 
the  gills  themselves. 

The  nature  of  the  so-called  Pericardium  in  the  Mollusca  has  been 
much  misunderstood.  It  is  most  important  to  recollect  that  in  no 
case  is  there  evidence  of  its  being  a  closed  serous  sac  comparable  to 
the  pericardium  of  the  higher  animals.  On  the  contrary,  wherever  it 
has  been  examined  with  sufficient  care  (Lameliibranchiata,  Pteropoda, 
Heteropoda,  Nudibranchiata,  aud  Cephalopoda),  it  has  been  found  to 
be  a  blood-sinus,  which  in  some  cases  (Pteropoda,  Cephalopoda  (?), 
Lameliibranchiata  (?),  and  Heteropoda)  communicates  with  the  ex- 
terior by  the  mediation  of  the  renal  organ. 

3.  The  Respiratory  Function  is  performed  by  modifications  of  several 
distinct  parts  in  the  Mollusca. — 1.  By  the  general  surface  of  the 
pallial  cavity,  which  may  be  more  or  less  adaptively  modified  :  this 
kind  of  respiratory  organ  is  to  be  found  in  the  Brachiopoda,  Ptero- 
poda, and  Pulmonata.  2.  By  specially  modified  parts  of  the  walls  of 
the  pallial  cavity  into  true  gills :  the  whole  tendency  of  the  modifica- 
tion of  form  which  these  gills  undergo  is  to  increase  their  surface, 
and  this  end,  generally  speaking,  is  effected  in  one  of  three  ways : — 

a.  By  the  development  of  simple  processes,  as  in  Patella  or  Atlanta. 

b.  The  simple  processes  become  ramified,  so  that  the  gill  eventually 
consiets  of  a  stem  with  lateral  branches,  and  these  again  may  be  sub- 
divided into  smaller  and  smaller  branchlet9 — Peclinibranchiata  and 
Cephalopoda,  c.  In  the  Lameliibranchiata  each  gill  essentially  consists 
of  a  stem  with  lateral  undivided  branches,  and  in  such  forms  as 
Trigonia  and  Nucula  (fig.  4,  No.  3,  t.) ;  the  branchiae  have  precisely  this 
structure.  In  Nucula  the  lateral  branches  are  comparatively  short, 
but  in  Trigonia  they  are  much  longer.  In  Pecten  they  turn  up  at 
their  free  ends  upon  themselves  and  form  a  close  loop,  so  that  the 
free  end  takes  a  position  near  the  fixed  extremity  ;  at  the  same  time 
lateral  processes  are  given  off  from  the  branches  which  unite  and 
connect  them  together  by  a  very  loose  and  open  vascular  network. 
Each  gill  has  thus  become  a  flattened  pouch,  completely  open, 
both  laterally  and  superiorly ;  the  sides  of  the  pouches  are  very 
open,  and  are  constituted  superficially  by  the  parallel  produced 
and  reflected  portions  of  the  gill-branches,  and  more  deeply  by  the 
very  loose  network  formed  by  the  anastomosing  lateral  processes. 
Now,  if  we  suppose  that  the  reflected  portion  of  the  outer  gill-pouch 
adheres  to  the  mantle,  while  the  reflected  portion  of  the  inner  gill- 
pouch  remains  free  on  each  side  of  the  foot,  but  adheres  to  its  fellow 
behind  the  foot,  thus  forming  a  complete  partition  across  the  pallial 
cavity,  the  deep  vascular  network  becoming  very  close,  and  giving 
off  vertical  septa,  by  which  the  pouch  becomes  divided  into  successive 
antero-posterior  chambers  ;  then  the  result  will  be  such  a  gill  as  we 
meet  with  in  the  Oyster,  the  Uaio,  and  the  great  majority  of  Lamelii- 
branchiata. The  minute  structure  of  these  branchiae  strikingly 
resembles  that  of  the  branchial  sac  of  the  Ascidians,  as  has  been  long 
since  pointed  out  by  Siebold  and  others,  and  has  given  rise  to  the 
prevalent  idea  that  the  two  organs  are  homologous.  Structural 
resemblance,  however,  is  in  itself  no  true  basis  for  the  establishment 
of  homologies,  and  here  there  are  abundant  means  of  demonstrating 
the  resemblance  to  be  simply  analogical.  3.  The  '  branchiae'  of  the 
Nudibranchiata  again  doubtless  subserve  respiration,  but  they  are 
developed  from  the  mesosoma,  and  contain  the  gastro-hepatic  processes 
of  the  alimentary  canal — features  by  which  they  are  essentially 
distinguished  from  true  gills.  4.  The  branchial  sac  of  the  Ascidians 
is,  as  we  have  shown,  a  modification  of  their  pharyngeal  sac,  resembling 
the  gills  of  fishes  (especially  Arnphioxus)  more  than  any  structure  to 
be  found  in  other  Invertebrata  (the  nearest  approximation  perhaps  is 
in  the  cloacal  branchiae  of  Neuropterous  Larvae  and  of  some  Annelids). 
Like  the  wall  of  the  gill-pouch  of  Lameliibranchiata,  that  of  the 
branchial  sac  of  the  Ascidians  is  fundamentally  composed  of  two  ele- 
ments— a  superficial  strong  framework  of  branchial  bars  corresponding 
with  the  'gill-branches,' and  a  deeper  vascular  network  connecting  these. 
The  more  obvious  peculiarities  in  the  structure  of  the  branchial  sac 
of  Ascidians  are  produced  by  the  plaiting  of  its  wall  into  the  so-called 
branchial  folds,  which  may  vary  in  number  from  four  (Cynthia)  to  a 
number  so  great  that  the  wall  of  the  sac  appears  crimped  (Phallusia). 

4.  The  Renal  Organs. — The  existence  of  a  special  organ  for  the  urinary 
secretion  has  now  been  demonstrated  in  all  the  great  divisions  of  the 
Mollusca  except  the  Polyzoa  and  Brachiopoda.    The  essential  feature 
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of  the  molluscan  kidney  is  the  deposition  of  a  quantity  of  urinary  ex- 
cretion beneath  a  free  surface,  which  in  all  aquatic  Mollusca  is,  by 
mine  means  or  other,  freely  bathed  with  water.  In  Pkallusia,  for 
instance,  minute  rounded  sacs,  each  clothed  with  a  delicate  epithelium, 
and  containing  one  or  many  concretions,  are  scattered  over  the  intes- 
tine immediately  beneath  the  lining  of  the  atrial  cavity.  It  is 
probable  that  the  constant  current  setting  through  this  cavity  carries 
away  some  portion  of  the  secretion;  but  tho  greater  part  seems  to 
remain,  and  eventually  coats  the  wholo  parietal  surfaco  of  tho  atrium. 
Sere  the  secreting  part  of  the  apparatus  appears  to  be  out  of  pro- 
portion  to  the  excretory.  In  the  Pteropoda  and  Ife/eropoda  the 
reverse  relation  would  appear  to  obtain.  In  theso  animals  in  fact  the 
concretions  havo  not  yet  been  detected;  but  the  excretory  apparatus 
ia  an  elongated  sac  which  opens  at  one  end  by  the  side  of  the  anus, 
and  at  the  other  communicates  with  the  pericardial  blood-sinus.  The 
sac  contracts  rhythmically  and  with  great  rapidity,  so  that  tho  blood 
in  contact  with  its  delicate  walls  must  be  very  effectually  washed. 
1  low  far  tho  internal  communication  with  the  blood-sinuses  is  avail- 
able for  the  same  end,  is  not  at  present  understood.  In  the  Lamclli- 
Iranchiata  (at  least  in  Unio)  tho  pericardial  sinus  is  connected 
anteriorly  with  the  internal  cavities  of  two  spongy  bodies — the  glands 
of  Bojauus — in  which  a  great  quantity  of  concretionary  matter  may 
be  detected;  on  the  other  hand,  the  outer  surfaces  of  these  glands 
lie  in  a  cavity  which  admits  the  water  freely  by  an  opening  placed 
anteriorly  close  to  the  genital  aperture.  This  cavity  clearly  corresponds 
with  the  contractile  sac  of  the  Pteropoda  and  JJeteropoda,  but  no 
evideuce  of  contractility  has  yet  been  observed  in  it  or  in  the  renal 
organ  itself.  Keber  also  denies  that  any  direct  communication  exists 
between  the  interior  of  the  kidneys  and  pericardial  sinus  and  the  outer 
sac,  but  it  is  somewhat  difficult  to  make  sure  of  this.  However  this 
may  be,  the  arrangement  of  the  kidney  in  Unio  is  very  interesting  from 
its  close  analogy  with  what  obUins  in  the  Cephalopoda,  where  the 
'  serous  cavities,'  which  open  at  the  base  of  the  gills  and  contain 
the  peculiar  spongy  venous  appendages  attached  to  one  of  their  walls, 
correspond  exactly  with  the  excretory  sacs  of  the  Lamcllibranchiata, 
while  the  spongy  appendages  themselves  are  but  the  glands  of  Bojanus 
In  a  nother  form.  Our  limits  will  not  permit  of  the  description  of  the 
structure  of  the  renal  organ  in  Nudibranchiata  and  Pectinibranchiata, 
but  it  might  readily  be  shown  to  resemble  in  all  essential  points  that 
Of  the  Lamcllibranchiata  and  Cephalopoda. 

5.  The  Nervous  System  of  the  Mollusca. — The  Molluscoida  and  the 
Mollusca  respectively  present  a  remarkable  agreement  in  the  general 
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Diagrams  of  the  Central  Nervous  System— 1,  WaWttimia ;  2,  PhaUusia  ;  3, 
Lamcllibranchiata;  4,  Pteroceraa  ;  5,  Atlanta;  G,  Firola ;  7,  Patella;  8, 
Bfillaa;  9,  Eolis  (after  Alder  and  Hancock);  10,  Criseis  ;  U,  Ommastrepha 
(Hancock)  ;  12,  A'autilta  (Owen).  The  circles  with  central  dots  represent  the 
aiiditory  vesicles. 

cs,  ciliated  sac  ;  x,  cerebral  ganglia- ;  y,  pedal  ganglia  ;  s,  parieto-splanchnic 
ginglia. 


arrangement  of  their  nervous  apparatus,  which  consists  in  the  Polyzoa 
and  Atcidioida  of  a  single  ganglion  placed  in  tho  mid«t  of  the  neural 
rogion  of  tho  body;  in  the  former  case  between  the  oral  and  anal 
apertures,  in  the  latter  between  tho  oral  and  cloacal  apertures.  In 
tho  Brachiopoda  tho  nature  of  the  ncrvouB  system  is  only  known  with 
certainty  in  the  Ti:rebratuiidir,  where  it  consists  of  a  single  elongated 
ganglion  having  tho  same  position  as  in  the  Polyzoa,  Handing  on  each 
side  a  commissural  branch  to  surround  the  mouth,  and  giving  off 
numerous  branches  to  the  mantle.  In  tho  Brachiopoda  no  di-.tinct 
organs  of  Benso  havo  yet  been  observed,  but  in  the  Hippocrepian 
Polyzoa  a  little  tongue-shaped  organ  projecting  from  the  lophopboro 
close  to  the  ganglion,  probably  represents  the  'languet'  of  the  :idi- 
ans,  an  organ  whose  function  is  not  known,  but  which  probably 
performs,  in  conjunction  with  the  ciliated  sac,  the  part  of  an  organ  of 
sense.  The  'ciliated  sac'  is,  as  its  name  implies,  essentially  a  small 
ciliated  pouch  placed  between  tho  oral  end  of  the  hypopharyngoal 
band  and  the  circlet  of  tentacles.  In  tho  Cynthia,  Phallvsict,  &c., 
it  becomes  enlarged  and  twisted  upon  itself,  so  that  its  margin 
frequently  presents  a  very  elegantly  convoluted  pattern,  fig.  11,  2,  C  ». 
In  this  form  it  was  described  by  Savigny  as  the  '  Tubercule  AnteYieure.' 
In  Appendicularia  and  in  the  Sulpce  an  otolithic  sac  is  also  attached 
to  the  ganglion. 

In  all  the  Mollusca  proper  the  nervous  system  presents  a  remarkable 
uniformity  as  to  its  central  elements,  and  remarkable  differences  in 
their  arrangement.    There  are  essentially  three  pair  of  ganglia  : — 

1.  The  Cerebral,  which  supply  the  eyes  and  olfactory  organ,  and 
give  off  the  nerves  to  the  buccal  ganglia  where  they  exist. 

2.  The  Pedal  Ganglia,  which  supply  the  foot  with  nerves,  and 
always,  save  in  Hetcropoda  and  perhaps  some  Nudibranchs  (where 
the  exception  is  very  possibly  only  apparent),  give  off  the  nerves  to  the 
auditory  vesicles. 

3.  The  Parieto-Splauchnic  Ganglia,  which  supply  the  hccmal  region 
of  the  body  and  many  of  the  viscera. 

There  are  never  more  than  two  pedal  and  two  cerebral  ganglia,  but 
the  parieto-splanchnic  centres  would  seem  to  be  capable  of  almost 
indefinite  multiplication.  These  multiplied  centres  however  may  be 
reduced  to  two  classes — Parietal  Ganglia,  which  give  nerves  to  the 
sides  of  the  body,  and  Visceral  Ganglia,  which  supply  the  heart, 
branchiae,  &c. 

The  accompanying  diagramatic  figures  of  the  nervous  systems  of 
Molluscs  of  all  classes,  in  which  the  Cerebral  Ganglia  are  marked  x, 
the  Pedal  y,  and  the  Parieto-Splanchnic  z,  will  render  the  great  changes 
of  position,  while  the  essential  parts  remain  the  same,  obvious  without 
further  description. 

For  the  organs  of  sense  of  the  Mollusca  proper  we  must  refer  to  the 
articles  Conchifera,  Gasteropoda,  &c. 

4.  The  Development  of  the  Mollusca. — Those  conceptions  which  the 
philosophical  anatomist  comprehends  under  the  name  of  Archetypes, 
or  Common  Plans  of  Animal  Forms,  must  always  present  a  certain 
value  and  interest  to  all  who  regard  anatomy  as  something  more  than 
an  exercise  of  the  memory ;  but  the  amount  of  the  value  of  such  con- 
ceptions, and  of  their  beneficial  influence  on  the  forward  progress  of 
science,  depends  entirely  on  the  extent  to  which  they  embrace  the 
whole  anatomical  peculiarities  of  a  group  of  animals.  Now  animals, 
like  all  living  beings,  not  only  are,  but  become ;  and  their  anatomy,  in 
the  widest  sense  of  the  term,  is  to  be  obtained,  not  merely  by  the 
study  of  their  structure  (which  is  their  final  anatomy),  but  also  by 
that  of  their  development,  which  is  the  anatomy  of  the  successive 
states  through  which  they  pass  in  attaining  their  final  condition. 
Now  the  Archetype  or  Common  Plan  professing  to  be  the  embodiment 
of  the  most  general  propositions  which  can  be  enunciated  with  regard 
to  the  anatomy  of  the  group,  its  validity  will  depend  upon  its  em- 
bracing both  structural  and  developmental  facts.  If  it  neglect  either  of 
these,  it  will  be  theoretically  imperfect,  and  will  run  the  risk,  at  any 
rate,  of  being  practically  erroneous.  Before  the  publication  of  Yon  Bar's 
great  work,  and  unfortunately  too  often  since  then,  the  extant  notions 
of  archetypes,  unity  of  organisation,  &c,  were  open  to  precisely  this 
objection,  their  authors  having  contented  themselves  with  devising 
hypotheses  to  fit  the  facts  of  adult  structure,  without  concerning  them- 
selves whether  their  hypotheses  would  or  would  not  also  fit  the  facts 
of  development.  Hence  the  infinite  variety  of  baseless  speculations  of 
the  '  Natur-philosophie '  school ;  in  botany,  the  unlimited  and  quite 
gratuitous  demands  upon  '  abortion  and  fusion'  of  parts  which 
Schleiden  has  so  justly  ridiculed ;  in  zoology,  such  notions  as  that  a 
Cephalopod  is  a  vertebrate  animal  doubled"  upon  itself,  that  an  Insect 
is  a  vertebrate  animal  with  free  ribs,  etc. 

It  is  precisely  on  this  footing  however  that  at  present  our  Common 
Plan  or  Archetype  of  the  Mollusca  stands.  We  have  before  us  the 
evidence  which  might  perhaps  have  satisfied  Geoffroy  and  Okeu.  G  Lven 
our  plan  and  certain  laws  of  modification,  and  all  known  molluscan 
forms  may  be  derived  from  it ;  but  it  remains  to  be  seen  how  far  the 
evidence  which  would  alone  have  satisfied  Von  Bar,  the  evideuce  of 
development,  justifies  the  view  which  has  been  taken  ;  how  far  in  fact 
our  hypothesis  is  capable  of  being  elevated  to  the  dignity  of  a  theory. 

To  this  end  it  is  by  no  means  requisite  to  show  that  every  Mollusc 
has  at  one  time  the  archetypal  form,  and  is  subsequently  modified  into 
its  persistent  condition ;  to  maintain  such  a  proposition  it  would  ba 
necessary  greatly  to  simplify  (though  not  essentially  to  alter)  the 
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archetype,  and  thus  to  do  away  with  a  great  part  of  its  utility  in 
exhibiting  the  tendencies  of  every  Mollusc.  All  that  appears  to  be 
really  necessary  is  to  show  : — first,  that  no  molluscan  form  presents 
features  in  its  development  which  cannot  be  reconciled  with  the 
archetype  ;  and  secondly,  that  the  kind  of  modifications  which  have 
been  supposed  to  take  place  in  the  conversion  of  the  archetype  into 
the  special  types  are  such  as  actually  occur. 

The  first  stage  of  development  of  the  Mollusca  resembles  that  of 
other  animals.  The  yelk,  at  first  a  homogeneous  mass,  undergoes  the 
process  of  division  to  a  greater  or  less  extent,  its  outermost  layers 
eventually  becoming  converted  into  a  blastodermic  layer,  the  plastic 
material  out  of  which  the  future  animal  is  modelled. 


Via.  12. 


Development  of — I.  Clavellna.  II.  Lamellilranch  (Lovcn).  III.  Antiopa. 
IV.  Sepia  (Kiilliker). 

a,  oral  aperture  ;  ft,  anal  aperture,  or  extremity  of  the  intestine  j  d,  cloacal 
aperture  and  atrium  (Ascidians)  ;  ep,  epipodium  ;  mt,  metapodium  ;  g,  hypo- 
pharyngeal  band  (Ascidians)  ;  >»,  mantle  ;  «',  «",  anal  and  branchial  siphons 
{Lamellibranchiata)  ;  t,  branchiae  ;  A,  anterior  adductor  {Lamellibranchiata)  ; 
B,  posterior  adductor. 

In  the  Molluscoida  the  rounded  or  oval  embryo  thus  formed  either 
becomes  covered  with  cilia  and  swims  away  as  a  free  form  (Polyzoa, 
Brachiopoda?),  or  it  gives  rise  from  one  portion  of  its  surface  to  a  long 
fin-like  muscular  process  (fig.  12, 1.  1.),  by  whose  rapid  vibration  it  is  pro- 
pslled  (Ascidioida,m  great  part).  With  what  organ  of  the  Mollusca  is 
this  '  tail '  or  '  fin '  of  the  Ascidian  larva  homologous  ?  This  is  a  very 
difficult  point  to  ascertain,  as  the  tail  arises  before  the  regions  of  the 
animal  are  differentiated.  At  first  sight  one  might  be  tempted  to 
consider  it  as  a  modification  of  the  velum  of  the  embryos  of  the 
Mollusca  proper ;  but  its  relation  to  the  middle  of  the  neural  surface, 
and  its  insertion  close  behind  the  ganglion,  which  may  be  readily 
observed  in  later  stages,  appear  rather  to  indicate  that  it  is  the  homo- 
logue  of  the  foot  proper,  and  probably  of  the  metapodium,  as  this  is 
the  portion  of  the  foot  which  in  the  Mollusca  appears  first. 

In  the  further  development  of  the  Molluscoida  there  can  be  no 
question  that,  as  regards  the  Polyzoa,  the  neural  region  soon  almost 
ceases  to  grow,  the  further  increase  of  the  body  taking  place  by  the 
disproportionate  development  of  the  haemal  region,  which  constitutes 
almost  the  whole  of  the  body  of  the  adult  animal,  and  presents  the 
surface  by  which  it  becomes  fixed.    Again,  simple  inspection  is  suffi- 


cient to  show  that  the  intestine  extends  into  the  great  abdomen  thus 
developed ;  that  it  acquires  herewith  a  neural  flexure ;  that  the  ten- 
tacles are  produced  from  the  margins  of  its  oral  aperture ;  and  that 
the  pharynx  acquires  a  large  proportionate  size. 

In  the  Ascidioida  the  neural  region  remains  in  a  like  rudimentary 
condition,  the  haemal  region  undergoing  a  similar  disproportionate 
growth ;  but  it  is  next  to  impossible  to  ascertain  from  the  study  of 
development  whether  this  haemal  outgrowth  is  formed  behind  the 
anus  or  before  it,  inasmuch  as  the  intestine  has  acquired  its  complete 
haemal  flexure  when  its  parts  are  first  distinguishable. 

In  the  youngest  state  in  which  the  different  organs  are  distinguish-  \ 
able,  the  intestine  is  almost  entirely  bent  up  on  to  the  haemal  side  of  ' 
the  body ;  the  pharynx  is  a  wide  cavity  (not  wider  proportionally 
however  than  that  of  a  Polyzoon) ;  the  tentacles  spring  from  its 
margin  in  exactly  the  same  relative  position  as  in  a  Polyzoon,  and 
there  is  no  atrial  cavity.  By  degrees  the  pharyngeal  cavity  enlarges  still 
more,  the  tentacles  remaining  comparatively  rudimentary  (fig.  12,  L  2). 
Contemporaneously  with  these  changes,  the  end  of  the  intestine  becomes 
more  and  more  bent  down  towards  the  neural  surface,  and  a  cavity, 
which  in  another  Mollusc  would  be  the  mantle-cavity,  appears  around 
its  extremity  ;  a  single  or  two  lateral  apertures  (subsequently  uniting 
into  one)  are  soon  formed,  and  allow  this  cloacal  portion  of  the  atrial 
cavity  to  communicate  with  the  exterior.  At  the  same  time  the  atrium 
extends  on  each  side  of  the  enlarged  pharynx,  detaching  it  from  the 
side  of  the  body,  and  enveloping  it  just  as  a  serous  sac  invests  the 
surface  of  a  viscus.  Ciliated  apertures  (at  first  one  or  two  only  on 
each  side)  now  pierce  the  wall  of  the  enlarged  pharynx,  and  increase 
in  number  until  it  assumes  the  structure  of  the  perfect  branchial  sac. 
Finally,  it  depends  upon  the  proportional  development  of  the  branchial 
sac,  and  of  the  post-abdomen,  whether  the  adult  Ascidian  shall  belong 
to  the  Branchial  or  to  the  Intestinal  subtype. 

We  unfortunately  know  hardly  anything  of  the  development  of  the 
Brachiopoda;  but  so  far  as  the  Polyzoa  and  Ascidioida  are  concerned, 
it  is  obvious  that  the  hypothetical  modifications  of  the  Archetype  do 
in  fact  faithfully  represent  the  actual  course  of  development.  (See 
however  the  remarks,  further  on,  as  to  the  nature  of  the  post-abdominal 
outgrowth  iu  haemal  Molluscoida  and  Mollusca.) 

Development  of  the  Neural  Mollusca. — The  Lamellibranchiata. — The 
first  step  towards  the  production  of  the  organs  from  the  blastodermic 
layer  in  this  group  is  the  development  of  one  portion  of  its  surface  into 
a  disc  with  mixed  edges  provided  with  very  long  cilia  (fig. 12,11.  1).  Next 
in  the  inner  substance  of  the  germ  the  intestine  appears  as  a  solid  mass, 
bent  upon  itself,  towards  what  the  eventual  development  of  the  foot 
proves  to  be  the  neural  surface ;  its  oral  portion  beiug  placed  imme- 
diately behind  the  ciliated  disc  (2).  Finally,  the  haemal  surface  behind 
the  ciliated  disc  gradually  gives  rise  to  the  two  lobes  of  the  mantle, 
upon  each  of  which  a  thin  transparent  pellicle,  the  first  rudiment  of 
one  valve  of  the  shell,  eventually  appears.  As  development  goes  on 
(3),  the  neural  surface  between  the  primarily  approximated  oral  and 
anal  apertures  becomes  converted  into  the  large  foot  and:!mesosoma  of 
the  Lamellibranchs,  which  serve  to  lodge  the  principal  mass  of  the 
viscera,  the  abdomen  never  becoming  developed  into  a  great  process 
as  in  Gasteropods.  The  great  posterior  adductor  makes  its  appear- 
ance on  the  neural  side  of  the  intestine,  and  by  its  development  the 
latter  is  thrown  up  so  as  almost  to  appear  to  have  a  haemal  flexure. 
The  gills  next  appear  as  processes  of  the  body  within  the  mantle- 
cavity,  and  therefore  have  not  the  remotest  homology  with  the 
pharyngeal  branchial  sac  of  Ascidians,  any  more  than  the  two 
siphonal  apertures  which  are  essentially  dependent  upon  the  union  of 
the  two  lobes  of  the  mantle  with  the  gills  and  with  one  another  have 
anything  to  do  with  the  oral  and  cloacal  apertures  of  the  Ascidians. 

Finally,  it  is  said  that  the  ciliated  disc  becomes  metamorphosed  into 
the  labial  palpi.  This  is  a  point  well  worthy  of  further  investigation ;  for 
the  arrangement  and  form  of  the  appendages  in  Pecten  lead  us  strongly 
to  believe,  as  we  have  said,  that  they  are  the  homologues  of  the  tenta- 
cles in  the  Ascidioida  and  Polyzoa.  On  the  other  hand,  there  can  be 
no  doubt  that  the  ciliated  disc  of  Lamellibranchs  is  homologous  with 
the  ciliated  lobes  of  the  Gasteropod  embryos ;  and  these,  there  is 
every  reason  to  believe,  are  nothing  but  the  specially  modified  anterior 
portion  of  the  epipodium.  The  tentacles  of  the  Polyzoa  would  thus 
come  to  be  the  homologues  of  the  epipodium  ;  but  the  validity  of  the 
whole  chain  of  reasoning  obviously  depends  upon  whether  the  ciliated 
disc  does  or  does  not  become  metamorphosed  into  the  palpi — a  position 
which  the  more  requires  confirmation  as  in  the  Gasteropoda  the  ciliated 
lobes  are  now  known  entirely  to  disappear.  However  this  may  be, 
what  has  been  stated  with  regard  to  the  main  steps  in  the  develop- 
ment of  the  Lamellibranchiata  fully  confirms  the  hypothetical  deri- 
vation of  the  type  from  the  Common  Plan. 

Pteropoda  and  Pulmonata. — In  the  primary  stages  of  their  develop- 
ment no  important  distinction  is  to  be  drawn  between  the  members 
of  this  division  and  those  of  the  last,  except  that  in  the  Pteropoda  the 
ciliated  disc  is  replaced  by  two  ciliated  lobes,  one  on  each  side ;  and 
in  the  Pulmonate  embryos  by  a  contractile  expansion — their  so- 
called  '  yelk-sac'  The  primarily  neural  flexure  of  the  intestine  in 
the  Pulmonata,  and  the  development  of  their  mantle  in  front  of  the 
anus  (that  is,  the  development  of  an  abdomen),  are  fully  demonstrated 
by  late  observations  upon  their  embryogeny.  It  is  important  to 
remark,  that  in  the  Pteropoda  the  ciliated  lobes  of  the  embryo  do  not 
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become  the  lateral  alas  of  thn  adult  form,  but  aro  a  production  of  tho 
anterior  part  of  the  epipodium,  which  usually  disappears  In  tho  adult,  j 

Cephalopoda. — In  thisgrouptho  embryo  attainsa  much  higherdevelop- 
mont  before  leaving  the  egg,  and  tho  modifications  which  its  primary 
form  undergoes  are  extremely  instructive.  Tlio  first  organs  of  tho 
Cephalopod  which  appear  on  tho  germ-disc  aro  (fig.  1 2,  IV.  1 )  tho  mantle, 
which  is  simply  a  thickening  in  the  middle  of  tho  haemal  surface  with 
somewhat  raised  edges ;  around  this  is  a  surface  representing  tho 
mesosoma  and  foot,  at  one  end  of  which  is  tho  mouth,  and  at  tho 
other  or  anal  extremity  are  placed  two  little  processes,  tho  rudiments  1 
of  the  gills.  Again,  on  each  side  of  the  mantle  tho  mesosoma  is  pro- 
duced into  a  longitudinal  ridge  occupying  the  precise  position  of  tho 
epipodium.  As  development  goes  on,  tho  luomal  surface  occupied  by 
the  mantle  grows  out,  and  becomes  a  prominent  sac,  whose  free  edges 
detaching  themselves  more  and  more  for  only  a  short  distance  ante- 
riorly, but  for  almost  tho  whole  length  of  the  sac  posteriorly,  givo 
rice  to  the  mantle  cavity  (iv.  2).  Tho  intestine  passing  into  the  abdomen 
thus  formed  becomes  more  and  more  bent  upon  itself,  until  at  last  it 
makes  a  complete  loop,  open  towards  the  neural  side.  With  all  this 
the  epipodium,  remaining  rudimentary  in  its  anterior  region,  becomes  a 
free  process  on  each  side  posteriorly  (representing  for  a  time  the  alae  of 
a  Pteropod),  but  after  a  while  these  processes  unite,  and  form  a  hollow 
canal,  the  Funnel.  The  changes  undergone  by  the  margins  of  the 
foot  are  not  less  remarkable ;  they  are  produced  from  behind  forwards 
into  four  or  five  digitations  on  each  side,  the  anterior  pair  of  which 
stretch  in  front  of  the  mouth  and  unite  over  it ;  tho  digitations  : 
elongate  more  and  more,  and  the  mouth  is  in  consequence  at  last 
placed  in  the  centre  of  a  sort  of  inverted  cone,  formed  by  the  foot  and 
its  prolongations — the  acetabuliferous  arms  (iv.  3). 

Such  may  be  taken  as  a  very  short  abstract  of  Professor  Kblliker's 
most  valuable  '  Entwickelungs-Geschichte  der  Cephalopoden,'  and  it  is 
needless  to  point  out  that  it  is  our  hypothetical  process  of  modification 
of  the  Archetype  into  the  Cephalopod  type,  in  other  words. 

The  Haemal  Mollusca.- — It  is  unnecessary  to  consider  the  develop- 
ment of  the  separate  families  of  these  Molluscs,  as  the  process,  as  far  as 
we  know,  is  the  same  in  all.  We  will  take  that  of  a  Nudibrauch 
(Antiopa  cristala)  as  a  type,  having  recently  had  occasion  to  go  over 
it  with  especial  reference  to  the  points  here  under  consideration. 

The  end  of  the  process  of  yelk-division  (which,  we  may  remark  in 
passing,  results,  not  in  the  formation  of  'nucleated  cells,'  but  simply 
in  that  of  smaller  and  smaller  packets  of  yelk-granules)  in  this 
1U  ollusc,  is  the  formation  of  a  blastodermic  layer  investing  the  remainder 
of  the  yelk.  The  whole  embryo  next  becomes  more  or  less  bell- 
shaped,  a  sort  of  rim,  with  very  long  cilia,  appearing  at  the  broader  end, 
while  a  minute  prominence  is  seen  at  the  opposite  extremity  (in.  1). 
A  straight  line  drawn  from  this  prominence  to  the  centre  of  the  surface, 
surrounded  by  the  rim,  would  have  the  body  of  the  creature  symme- 
trically disposed  around  it.  On  the  one  surface  is  a  deep  pit,  formed 
by  the  edges  of  the  blastodermic  layer ;  on  the  opposite  a  delicate  trans- 
parent cup,  the  rudiment  of  the  future  shell,  and  the  indicator  of  the 
position  of  the  hrcmal  surface  and  mantle,  appears  (in.  3).  By  degrees 
the  haemal  surface  becomes  more  and  more  prominent  and  the  shell 
larger.  With  this  the  prominence  above  referred  to  is  thrust  more 
and  more  towards  the  right  side,  so  that  its  position  becomes  quite 
asymmetrical  (n.  3,  5).  At  the  same  time  the  ciliated  rim  from  being  cir- 
cular is  produced  laterally  into  a  lobe  on  each  side — the  ciliated  lobes  ; 
the  metapodium  makes  its  appearance  behind  these  as  a  small  promi- 
nence ;  and  a  delicate  operculum  is  formed  upon  the  metapodium.  The 
aperture  of  the  mouth  may  now  be  observed  behind  the  ciliated  lobes 
and  between  them  and  the  metapodium  ;  and  the  internal  substauce 
of  the  germ  is  seen  to  present  the  outlines  of  an  alimentary  canal, 
consisting  of  a  rounded  gastro-hepatic  mass  and  a  narrower  intestine, 
which  turns  abruptly  forwards  and  upwards,  to  end  on  the  right  side 
more  or  less  hxmally  in  the  before-mentioned  prominence,  whose 
position  has  become  thus  extensively  altered.  The  mantle  cavity  has 
begun  to  appear  as  a  sort  of  pushing-in  of  the  integument  around 
the  anal  prominence. 

Two  things  are  obvious  in  this  series  of  developmental  changes.  In 
the  first  place,  the  primary  symmetrically  of  the  embryo;  secondly, 
the  gradual  asymmetry  brought  about  by  the  development  of  that 
portion  of  the  body  which  bears  the  shell,  and  which  is  a  portion  of 
the  haemal  surface. 

Now  this  is  perfectly  in  accordance  with  our  hypothetical  derivation 
of  the  Haemal  Mollusca  from  the  Archetype,  and  the  only  point  which 
remains  to  be  proved  is,  that  this  over-developed  haemal  surface  is  to 
be  considered  as  a  post-abdomen,  that  is,  as  a  post-anal  portion  of  the 
haemal  svirface. 

This  view  has  been  taken  in  deriving  these  forms  from  the  Archetype, 
because  it  is  much  the  more  readily  comprehensible,  and  has  many 
structural  facts  in  its  favour ;  but  we  are  by  no  means  prepared  to 
assert  that  the  post-anal  position  of  the  haerual  outgrowth  in  the 
Haemal  Mollusca  may  not  be  a  secondary  production,  the  result  of  a 
gradual  twisting  to  one  side  and  back  wards  of  a  primarily  prc-anal 
outgrowth  of  the  hscmal  surface.  The  facts  just  detailed  with  regard 
to  the  development  of  Antiopa  would  favour  this  view;  but,  on  the 
other  hand,  sufficient  attention  has  not  been  paid  to  the  process  of 
development  of  other  Gasteropoda  to  decide  whether  it  is  in  these 
i  espects  identical  with  that  of  the  Nudibranchs  or  not.    The  anatomy 


of  adult  PectiuibrancliH  and  Pteropods  would  lead  one  to  believe  that 
in  these  forms,  ut  any  rate,  tho  hicuial  flexure  has  l»  en  dir.  xt  and 
primary  ;  and  it  may  be  that  a  careful  comparative  study  of  develop- 
ment  of  the  Pectiuibranchs  and  NudibranoliH  will  lead  to  the  trans- 
lation of  the  Nudibranchs  to  the  Neural  division,  the  final  hu.-mal 
flexure  turning  out  to  bo  a  secondary  modification.  In  the  absence 
of  sufficiently  conclusive  studies  of  this  kind,  however,  we  prefer  to  be 
guided  by  structural  considerations,  and  thence  to  retain  the  Nudi- 
branchs provisionally  among  the  Molluscs  witli  a  haemal  fl'-xure.  It 
will  probably  be  granted  that  the  doctrine  of  a  Common  Plan  among 
the  Mollusca,  which  has  been  advanced,  will  have  its  value  as  a  guide 
through  the  mazes  of  their  varying  organisation  — even  although  the 
details  of  this  first  sketch  should  turn  out  to  be  eveu  in  many  points 
erroneous. 

MOLOCH.  [Draconina.] 

MOLOSSUS.  [Cheiroptera.] 

MO'LOTHHUS  (Swainson),  a  genus  of  Birds  placed  in  the  sub- 
family Icterince,  under  the  family  StUrnidcB,  with  the  following  generic 
character  : — Bill  very  short,  thick,  finch-like,  conic,  entire;  the  culmen 
not  flattened,  but  slightly  arched  from  the  base,  which  is  rather  ele- 
vated. Wings  lengthened,  pointed ;  the  first  quill  longest.  Tail 
slightly  rounded.  Middle  toe  as  long  as  the  tarsus  ;  lateral  toes  of 
equal  length;  hind  toe  shorter  than  the  tarsus.  All  the  claws  rather 
small,  and  fully  curved. 

M.  Pecoris,  Sw.,  the  Cow- Pen-Bird,  Cow-Blackbird,  Cow-Troopial, 
and  Cow-Bunting  (Icterus  Pecoris,  Temm. ;  Emberiza  Pecoris,  Wlla  ; 
Frinyilla  Pecoris,  Gm.). 

Male:  Head  and  neck  brown,  inclining  to  black;  the  rest  of  the 
plumago  shining  black,  glossy  with  violet  reflections  on  the  breast, 
and  shot  with  greenish  above;  i rides  hazel ;  legs  and  claws  black. 
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Female  :  Sooty-brown  above,  pale  beneath. 

Young  :  Like  the  female,  with  the  breast  spotted. 

This  species  ia  a  native  of  America,  and  leads  a  wandering  life, 
appearing  in  the  middle  and  northern  States  of  the  Union  at  the  end 
of  March  or  the  beginning  of  April.  The  winter  is  passed  in  the  southern 
Stales  and  warmer  parts  of  the  continent,  where  they  are  to  be  seen 
with  the  Red- Wings  (Icterus  Phccnicew)  and  the  common  Blackbirds 
(Qniscalus  versicolor)  in  the  ploughed  fields,  according  to  Nuttall. 
They  attend  on  the  cattle  constantly,  like  many  of  the  Stumidce, 
intent  on  picking  up  the  insects  which  are  disturbed  by  the  qua- 
drupeds or  haunt  their  droppings,  nor  do  they  in  the  colder  weather 
refuse  to  hunt  for  aquatic  insects  and  small  molluscs  on  the  margins 
of  ponds,  where,  according  to  the  author  last  quoted,  they  may  be  seen 
in  the  winter  season  industriously  turning  over  the  leaves  of  water- 
plants  to  glean  such  as  may  there  adhere.  But  though  they  with 
their  associates  are  occasionally  found  in  the  rice  and  corn  fields,  it 
seems  that  their  depredations  are  not  co-equal  with  those  of  their 
companions,  for  the  food  of  the  Cow-Bunting  appears  to  consist  chiefly 
of  insects  and  such  food  as  makes  them  for  the  most  part  independent 
of  the  fanner. 

The  most  curious  of  its  habits  remain  to  be  told  ;  for  this  vagabond 
bird,  like  our  cuckoo,  never  prepares  a  nest  for  itself,  but  drops  its 
egg  in  another's  nest.  As  a  concomitant  to  this  ordinance  they  do 
not  pair,  but  polygamy  prevails  among  the  flock  without  exciting  any 
l^reat  jealousy  ;  though  now  and  then  there  may  be  a  battle,  as  is  usual 
in  such  cases,  in  which  the  strongest  generally  prevails.  The  egg, 
which  is  nearly  oval,  varies  in  colour;  sometimes  the  ground-colour 
i?  white  tinged  with  green  and  sprinkled  with  spots  of  brown,  and 
simetimi  s  pure  white  with  nearly  black  spots.  It  is  a  very  little  larger 
than  that  of  the  Blue-Bird.  This  supposititious  egg  is,  it  appears, 
always  hatched  before  the  legitimate  ones.  Were  this  not  the  course 
of  nature,  the  species  would  probably  perish  ;  for  the  legitimate  nest- 
lings would  suffocate  the  newly-hatched  foundling,  as  the  latter  actually 
does  suffocate  the  young  of  its  foster-mother,  when  they  afterwards 
cc  me  into  existence. 

The  favourite  nests  appear  to  be  those  of  the  Red-Eyed  and  White- 
Eyed  Flycatchers,  and  the  Maryland  Yellow-Throat;  those  of  the 
Blue-Bird,  the  Indigo-Bird,  the  ChippingSparrow,  the  Song-Sparrow, 
the  Blue-Eyed  Yellow  Warbler,  the  Blue-Gray  Flycatcher,  the  Golden- 
Crowned  Thrush,  and  Wilson's  Thrush,  are  however  also  selected  as 
places  of  deposit.  From  the  various  and  interesting  accounts  of  this 
curious  phenomenon  we  select  that  of  Nuttall,  whose  personal 
observations  we  proceed  to  lay  before  the  reader  : — 

"  When  the  female  is  disposed  to  lay,  she  appears  restless  and 
dejected,  and  separates  from  the  unregarding  flock.  Stealing  through 
woods  and  thickets,  she  pries  into  the  bushes  and  brambles  for  the 
nest  that  suits  her,  into  which  she  darts  in  the  absence  of  its  owner, 
and  in  a  few  minutes  is  seen  to  rise  on  the  wing,  cheerful  and  relieved 
from  the  anxiety  that  oppressed  her,  and  proceeds  back  to  the  flock 
she  had  so  reluctantly  forsaken.  If  the  egg  be  deposited  in  the  nest 
alone,  it  is  uniformly  forsaken  ;  but  if  the  nursing  parent  have  any  of 
her  own,  she  immediately  begins  to  sit.  The  Red-Eyed  Flycatcher,  in 
whose  beautiful  basket-like  nests  I  have  observed  these  eggs,  proves 
a  very  affectionate  and  assiduous  nurse  to  the  uncouth  foundling.  In 
one  of  these  I  found  an  egg  of  each  bird,  and  the  hen  already  sitting. 
I  took  her  own  egg,  and  left  the  strange  one;  she  soon  returned,  and, 
as  if  sensible  of  what  had  happened,  looked  with  steadfast  attention, 
and  shifted  the  egg  about ;  then  sat  upon  it,  but  soon  moved  off ; 
again  renewed  her  observation;  and  it  was  a  considerable  time  before 
she  seemed  willing  to  take  her  seat,  but  at  length  I  left  her  on  the 
nest.  Two  or  three  days  after,  I  found  that  she  had  relinquished  her 
attention  to  the  strange  egg,  and  forsaken  the  premises.  Another  of 
these  birds  however  forsook  the  nest  on  taking  out  the  Cow-Bird's 
egg,  although  she  had  still  two  of  her  own  left.  The  only  example 
perhaps  to  the  contrary  of  deserting  the  nest  when  solely  occupied  by 
the  stray  egg  is  in  the  Blue-Bird  [Blue-Bird],  who,  attached  strongly 
to  the  breeding-places,  in  which  it  often  continues  for  several  years, 
has  been  known  to  lay,  though  with  apparent  reluctance,  after  the 
deposition  of  the  Cow-Bird's  egg.  My  friend  Mr.  C.  Pickering  found 
two  nests  of  the  Blue-Eyed  Yellow  Warbler,  in  which  had  been  depo- 
sited an  egg  of  a  Cow-Bird  previously  to  any  of  their  own  ;  and,  unable 
to  eject  it,  they  had  buried  it  in  the  bottom  of  the  nest,  and  built 
over  it  an  additional  story.  I  also  saw,  in  the  summer  of  1830,  a 
similar  circumstance  with  the  same  bird,  in  which  the  Cow-Bird's  egg, 
though  incarcerated,  was  still  visible  on  the  upper  edge,  but  could 
never  have  been  hatched.  At  times,  I  think  it  probable  that  they  lay 
in  the  nests  of  larger  birds,  who  throw  out  the  egg,  or  that  they  drop 
their  eggs  on  the  ground  without  obtaining  a  deposit,  as  I  have  found 
an  egg  of  this  kind  thus  exposed  and  broken.  I  have  also  remarked 
sometimes  two  of  these  eggs  in  the  same  nest,  but  in  this  case  one  of 
them  commonly  proves  abortive."  The  same  author  in  1831  saw  a 
heu  Red-Eyed  Flycatcher  sitting  on  two  eggs,  and  one  of  the  Cow- 
Bird  ;  and  he  adds  that  this  species,  Vireo  olivaceus,  and  (more  lately) 
Vireosylva  olivacea  of  Bonaparte,  Muscicapa  olivacea,  Linn.,  appears 
to  be  its  most  usual  nurse.  He  has  known  this  Vireo  begin  her  incu- 
bation with  only  an  egg  of  each  kind,  whilst  in  other  nests  he  has 
observed  as  many  as  three  belonging  to  the  Vireo,  as  well  as  that  of 
the  intruder;  and  he  suggests  that,  from  the  largeness  of  the  "qgt  the 


nest  probably  immediately  feels  full  to  the  incubating  bird,  so  as  to 
induce  her  to  sit  directly,  when  the  larger  egg,  being  brought  nearer 
to  the  body  of  the  nurse  than  her  own,  is  first  hatched,  generally,  as 
he  believes,  on  the  twelfth  or  thirteenth  day.  The  legitimate  eggs 
are  hatched  about  a  day  later,  are  often  stifled  by  the  superior  size 
of  the  stranger,  which  is  affectionately  nursed  by  the  poor  dupe  of  a 
dam,  and  when  the  young  are  dead  are  conveyed  to  a  distance  by  the 
parent  and  dropped ;  but  they  are  never  found  immediately  below  the 
nest,  as  would  be  the  case  if  they  were  ejected  by  the  young  Cow-Bird, 
as  is  done  by  the  young  Cuckoo.  [Cuculice.]  "  Indeed,"  continues 
Mr.  Nuttall,  "  as  far  as  I  have  had  opportunity  of  observing,  the 
foundling  shows  no  hostility  to  the  natural  brood  of  his  nurses,  but 
he  nearly  absorbs  their  whole  attention,  and  early  displays  his  charac- 
teristic cunning  and  self-possession.  When  fully  fledged  they  quickly 
desert  their  foster-parent,  and  skulk  about  in  the  woods,  until  at 
length  they  instinctively  join  company  with  those  of  the  same  feather, 
and  now  becoming  more  bold,  are  seen  in  parties  of  five  or  six  in  the 
fields  and  lanes  gleaning  their  accustomed  subsistence.  They  still 
however  appear  shy  and  watchful,  and  seem  too  selfish  to  study  any- 
thing more  than  their  own  security  and  advantage."  The  Cow-Bird 
is  but  a  poor  songster.  Its  flitting  migrations  are  generally  made  in 
the  night  or  in  the  gray  of  the  morning. 

Besides  the  localities  noted  above,  this  species  is  also  found  in  Mexico, 
but  according  to  Audubon  it  is  rare  and  a  visitor  ouly  in  Louisiana. 
Prince  Bonaparte,  in  his  '  Geographical  and  Comparative  List,'  gives 
"  America  generally  "  as  its  locality. 

Mr.  Darwin  ('Journal  and  Remarks')  states  that  another  species 
(Le  Troupiale  Cotnmuu  of  Azara),  of  a  purplish  black-colour,  with  a 
metallic  lustre,  feeds  on  the  plain  near  Maldonado  in  large  flocks, 
mingled  with  other  birds.  Several,  he  says,  may  often  be  seen 
standing  on  the  back  of  a  cow  or  horse.  While  perched  on  a  hedge, 
and  pluming  themselves  in  the  sun,  they  sometimes  attempt  to  sing, 
or  rather  to  hiss  :  "  the  noise  is  very  peculiar ;  it  resembles  that  of 
bubbles  of  air  passing  rapidly  from  a  small  orifice  under  water,  so  as 
to  produce  an  acute  sound."  Azara  states  that  this  bird,  like  the 
cuckoo,  deposits  its  eggs  in  other  birds'  nests.  "  I  was  several  times 
told  by  the  country  people  that  there  was  some  bird  with  this  habit ; 
and  my  assistant  in  collecting,  who  is  a  very  accurate  person,  found 
a  nest  of  the  sparrow  of  the  country  (a  Zonotrichia)  with  one  egg  in 
it  larger  than  the.  others,  and  of  a  different  colour  and  shape."  This 
egg  is  now  in  the  museum  of  the  Zoological  Society  of  London. 

MOLVA.  [Lota.] 

MOLYBDE'NUM,  a  Metal  discovered  by  Scheele  in  1778,  in  a 
mineral  which  resembles  and  had  been  confounded  with  plumbago  :  he 
gave  it  the  Greek  name  of  KoAvfiSaiva.  This  mineral  is  composed  of 
sulphur  and  molybdenum  ;  and  it  has  also  been  met  with  in  other 
states  of  combination  presently  to  be  mentioned.  This  substance  was 
however  first  reduced  to  its  metallic  state  by  Hjelm,  another  Swedish 
chemist,  and  its  properties  have  been  since  particularly  examined  by 
Bucholz  and  Berzelius. 

The  metal  is  obtained  from  the  native  sulphuret  by  reducing  it  to 
fine  powder  and  heating  it  in  aqua  regia;  by  this  the  sulphur  is  con- 
verted into  sulphuric  acid,  and  the  metal  into  molybdic  acid,  which 
remains  in  the  state  of  a  white  powder  after  being  heated  to  expel 
the  sulphuric  acid ;  when  this  is  very  strongly  heated  with  charcoal, 
it  is  reduced  to  the  metallic  state ;  or  the  metal  may  be  procured  by 
passing  hydrogen  gas  at  a  high  temperature  over  the  acid  in  a  porcelain 
tube.  This  metal  is  obtained  as  a  porous  mass  or  in  globules,  and  has 
not  yet  been  procured  in  the  state  of  a  button  or  bar.  The  grains  are 
somewhat  crystalline ;  sometimes  they  are  of  a  silver-white-colour. 
When  obtained  by  the  reduction  of  the  oxide,  this  metal  has  not  much 
lustre,  but  acquires  it  by  burnishing.  Its  density  is  8-6.  When  long 
exposed  to  the  air  at  ordinary  temperatures,  it  appears  to  tarnish,  but 
the  oxidation  is  superficial.  By  exposure  to  air  and  heat,  it  is 
first  converted  into  brown  oxide,  afterwards  it  becomes  blue,  and 
eventually  molybdic  acid,  which  is  white.  This  oxidation  does  not 
however  take  place  completely,  but  only  at  the  surface.  Sometimes 
the  metal  takes  fire  at  the  moment  of  oxidation.  It  does  not  decompose 
water. 

Ores  of  Molybdenum. — Oxide  of  molybdenum  occurs  encrusting  the 
sulphuret  of  molybdenum,  and  also  between  its  lamina?  in  thin  layers. 
Its  structure  is  thin  fibrous,  earthy,  friable,  and  pulverulent.  Colour 
pale-yellow  or  greenish. 

It  has  been  found  only  in  small  quantity  in  Scotland,  Norway,  and 
North  America.    Its  composition  has  not  been  ascertained. 

Molybdic  Acid  or  Molybdic  Ochre  occurs  in  nature  in  combination 
with  lead  and  silver. 

Sulphuret  of  Molybdenum,  Molybdenite,  is  the  most  common 
mineral  of  this  metaL  Occurs  crystallised  and  massive.  Primary 
form  a  rhomboid.  Crystallises  in  hexagonal  crystals.  Cleavage  very 
distinct,  perpendicular  to  the  axis.  Fracture  indistinct.  Hardness, 
scratches  talc,  is  scratched  by  calcareous  spar.  Colour  lead-gray,  and 
streak  the  same.  Flexible  in  thin  laminae,  but  not  elastic.  Lustre 
metallic.  Opaque.  Specific  gravity  4"591.  Rubbed  on  paper,  it 
leaves  a  gray  metallic  mark,  and  on  porcelain  a  greenish  one.  Massive 
variety  amorphous;  structure  foliated,  granular.  When  heated  by 
the  blow-pipe  on  charcoal,  emits  a  sulphurous  vapour,  and  leaves  a 
|  powdery  residue.  It  occurs  in  various  parts  of  the  world — in  England, 
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France,  Germany,  and  America  ;  more  especially  howovi'r  M  Saxony 
and  Bohemia.  It  contaiiiB,  according  to  Bucholz,  (iO  porta  of  molyb- 
denum and  40  of  Bulphur. 

Molybdenum  combines,  as  already  noticed,  with  oxygen,  and  forms 
two  oxides  and  one  acid ;  but  these  wo  have- not  thought  it  requisites 
to  describe,  any  more  than  its  other  compounds,  for  it  is  not  used  in 
any  form  whatever. 

Molybdate  of  Lead  occurs  native.  [Luad.] 

MOMORDICA,  a  genus  of  Plants  belonging  to  the  natural  order 
Cucurbitaeea;.  The  flowers  are  monoecious,  yellow  or  white ;  the 
staniiniferous  flowers  have  a  6-cleft  calyx,  with  a  very  short  tube,  a 
5-parted  corolla,  tridelphous  stamens,  with  connate  anthers  ;  the  pis- 
tilliferous  flowers  havo  three  sterile  filaments,  the  styles  bifid,  the 
ovary  3-celled ;  the  fruit  opens  with  elasticity  when  ripe ;  the  seeds 
compressed,  reticulated. 

M.  Elaterium,  Linnaeus  (Ecbalium,  Elateum,  Prichard),  tho  Wild  or 
Squirting  Cucumber.  The  plant  is  hispid,  scabrous,  glaucous;  tho 
stem  prostrate,  without  tendrils ;  the  leaves  cordate,  somewhat  lobed, 
orenate-toothed,  very  rugose,  on  long  stalks;  the  ripe  fruit  is  about 
two  inches  long,  roundish,  muricate,  green,  and  fleshy  ;  possessing  tho 
power  of  ejecting,  along  with  a  mucilaginous  greenish  juice,  the  com- 
pressed ovate  smooth  seeds ;  on  which  account  it  is  called  the  Squirting 
Cucumber.  The  juice  has  an  extremely  bitter  taste,  and  even  in  very 
small  quantity  acts  violently  as  a  hydrogogue  cathartic,  producing 
numerous  watery  stools.  It  owes  its  power  to  an  acrid  and  drastic 
bitter  extractive,  to  which  the  name  of  Elaterin  has  been  given.  This 
is  soluble  in  alcohol,  ether,  and  fat  oils,  but  scarcely  soluble  in  water 
or  dilute  alkalies  or  acids,  while  strong  acids  destroy  it. 

The  very  minute  dose  which  is  required  of  Elaterin  recommends 
it  in  many  cases  as  a  remedy  in  dropsy,  especially  ascites,  but  few 
persons  can  bear  the  violence  of  its  action  for  any  considerable  time  ; 
two  or  three  days  should  always  be  allowed  to  elapse  before  repeating 
the  dose.  It  is  apt  to  cause  vomiting  as  well  as  purging,  and  a  dose 
of  even  a  quarter  of  a  grain  may  produce  such  extreme  action  as  to 
sink  the  patient  into  a  state  ot  alarming  debility.  It  grows  wild  in 
the  south  of  Europe,  and  is  cultivated  in  England.  The  Elaterin  was 
known  to  the  ancients ;  it  is  6  "AypLos  2,'lkvos  of  Theophrastus  and 
Dioscorides.  It  is  the  Cacumus  sylvestris  of  Pliny.  It  was  much 
employed  by  Hippocrates. 

M.  Jialsiutiiia,  Liniucus,  is  supposed  to  be  the  plant  Nciirosperma 
cuspidata  by  Rafiuesque,  the  fruit  of  which  is  stated  to  be  a  dangerous 
poison. 

M.  operculata,  Linmeus,  has  5-lobed  toothed  leaves;  elliptical 
angular  tuberculated  fruit,  with  a  deciduous  rostrum-like  lid,  green, 
dry  internally,  and  divided  into  3  cells  by  a  plexus  of  entangled 
fibres;  seeds  compressed,  black.  This  plant  is  a  native  of  South 
America,  and  is  common  on  the  coast  of  Essequibo.  It  is  one  of  the 
bitterest  of  all  known  substances. 

(Lindley,  Flora  Midica ;  Fraas,  Synopsis  Flora  Classical.) 

MOMOT,  or  MOTMOT,  the  common  name  for  the  species  of 
Birds  belonging  to  the  genus  Prionites,  Illiger.  This  genus  has  the 
following  characters :  —  Both  mandibles  slightly  curved  and  com- 
pressed ;  the  margins  with  strong  denticulations.  Tongue  long, 
elender;  the  sides  ciliated.  Wings  short,  rounded.  Tail  lengthened, 
cuueated.    Feet  gressorial,  as  in  Merops.  (Sw.) 

Mr.  Swainson  ('Classification  of  Birds')  remarks  that  every  writer 
since  the  days  of  Linnceus  (who  at  first  actually  classed  them  in  the 
same  genus)  has  placed  the  Motmots  (Prionites)  and  the  Toucans 
(Ramphastos)  close  together,  not  only  from  the  similarity  of  their 
habits,  but  from  the  structure  of  the  tongue,  which  in  both  is  long, 
and  so  much  ciliated  at  its  sides  as  to  resemble  a  feather ;  so  far  there- 
fore, he  observes,  the  resemblance  is  unquestionable.  "  But,"  con- 
tinues Mr.  Swainson,  "  tho  feet  of  the  Motmot  are  totally  different 
from  the  Toucan ;  they  are  not  scansorial,  but  of  that  particular 
structure  so  common  among  the  Fissirostrcs.  The  Toucans,  we  know, 
from  personal  observation,  to  be  gregarious,  living  in  flocks,  and  seek- 
ing their  food  from  the  tops  of  lofty  trees ;  the  Motmot  is  solitary, 
hiding  in  the  deep  shades  of  the  forests,  and,  like  other  air-feeding 
birds,  is  always  found  sitting  nearly  motionless.  Here  then  is  a  very 
obvious  departure  from  the  structure  and  habits  of  the  Toucan.  The 
question  then  is,  to  what  does  it  lead  ?  If  to  the  Horubills  (which 
has  been  inferred  from  the  structure  of  the  feet),  we  should  have  no 
diminution  in  the  size  of  the  bill,  which  in  both  the  Hornbills  and 
Toucans  is  equally  large,  but  in  the  Motmot  of  an  ordinary  and  pro- 
portionate size  :  we  should  further  expect  a  bird  which  was  gregarious, 
since  both  these  groups  are  so.  Yet  there  is  nothing  in  the  Motmot, 
beyond  its  feet,  which  will  at  all  assimilate  it  to  the  Perchers  ;  while 
its  fissirostral  habit  of  catching  its  food  upon  the  wing,  and  the  dis- 
covery of  the  broad-billed  species,  Prionites  platyrhynchus,  seems  to 
us  a  conclusive  argument  for  placing  this  genus  in  the  fissirostral 
order,  as  more  intimately  connected  to  the  Jacamars  (Galbula) 
[Halcyonidj!]  than  to  any  other  known  genus." 

P.  Mexicanus  is  green  above,  paler  beneath ;  head  and  neck  above 
crimson;  ears  black,  varied,  and  tipped  with  bright-blue  stripes ;  belly 
white.  (Sw.) 

Mr.  Swainson  ('Zool.  111.')  states  that  the  Motmots,  or  Momots,  "  so 
named  from  their  monotonous  note,  live  only  in  the  tropical  forests  of  | 
the  New  World,  preferring  those  deep  recesses  of  perpetual  shade 


where  a  high  canopy  of  matted  foliage  nearly  cxchideH  tho  rays  of  a 
verticil  sun.  They  appear  even  more  solitary  in  their  disposition  than 
the  Trogons;  their  note  may  bo  heard,  morning  and  evening,  from  the 
depths  of  the  forest*,  but  tho  bird  is  never  seen,  unless  tho  hunW 
comes  unexpectedly  upon  its  retreat.  This  we  havo  generally  found 
to  be  a  low  withered  branch  completely  shaded  and  just  at  the  odg- 
of  such  paths  as  are  made  by  the  Cavies  or  the  Indians.  The  Jacatnars 
and  the  Trogons  both  love  these  shady  nooks,  whero  they  sit  Dearly 
motionless,  watching  for  passing  insects,  on  which  they  dart.  Such  is 
no  doubt  the  manner  in  which  tho  Motrnot  feeds  ;  but  his  strong  con- 
formation enables  him  to  capture  larger  game.  Travellers  assert  that 
he  also  devours  the  eggs  and  young  of  other  birds,  liko  the  Toucans ; 
this  wo  believe,  as  both  havo  the  same  long  and  feather-like  tongue." 


Prionites  Mexicanui. 

Dr.  G.  R.  Gray  makes  the  Momotiiue,  a  sub  family  of  the  Todidie, 
consist  of  the  genus  Crypticus,  Sw.  (Moniotus,  Leadb. ;  Prionites,  Sw.), 
and  the  genus  Momotu-s,  Briss.  (Baryphonus,  Vieill. ;  Prionites,  111., 
Momota,  Shaw ;  Rampliastos,  Linn.) 
MONAS.  [Infusoria.] 

MONASITE,  or  MONAZITE,  a  Mineral  with  the  following  com- 
position :  — 

Oxide  of  Cerium   20  00 

Oxide  of  Lanthanum      .  .    .  23"10 

Thoria        .......  17-95 

Phosphoric  Acid      .       .       .       .       .    .    26 'oil 

Oxide  of  Tin  2\10 

Protoxide  of  Manganese  .       .       ..      .    .  1*90 

Lime   .       .  •  .      -.       .      .  170 

 101-55 

It  occurs  in  modified  oblique  prisms.  It  has  a  perfect  and  brilliant 
basal  cleavage.  It  is  only  found  in  small  imbedded  crystals.  It  has 
a  brown  or  brownish-red  colour ;  subtrausparent,  or  nearly  opaque. 
The  lustre  vitreous,  inclining  to  resinous.  It  is  found  near  Slatoust 
in  Russia. 

MONASSA,  Vieillot's  name  for  a  genus  of  Birds  (Hermit  Birds  of 
Swainson  and  others).  [Halcyosid^.] 

MONESES  (from  p.6vos,  sole,  or  alone),  a  genus  of  Plants  belonging 
to  the  natural  order  Ericacea;  and  the  tribe  Pyrolea?.  It  has  a  5-toothed 
calyx;  5-lobed  corolla;  10  inclined  stamens ;  the  anthers  dehiscing  at 
the  base  by  two  holes,  the  cells  elongated  and  tubular ;  the  stigma 
5-toothed;  the  capsule  5-celled;  the  valves  dehiscing  from  the  aprx, 
destitute  of  tomentum.  There  is  but  one  species  of  this  genus, 
M.  grand iflora.  It  has  a  creeping  root ;  large  solitary  terminal  droop- 
ing open  white  flowers,  nearly  an  inch  broad  ;  very  large  stigmas,  it 
is  a  native  of  Europe,  Asia,  and  North  America,  in  Alpine  mossy 
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woods.    It  is  found  in  Great  Britain,  in  the  mountainous  woods  of 
Scotland. 
MONEY- WORT.  [Lysimachia.] 

MONGOOSE,  or  MONGOOZ,  ono  of  the  names  of  a  species  of 
Macauco,  Lemur  Mongoz,  Linn.  [LemuKidje.] 

MONIMIA'CE/E,  Monimiads,  constitute  a  little-known  natural 
order  of  Plants,  whose  most  striking  distinction  consists  in  the  flowers 
being  naked  and  collected  together  into  involucra,  some  male  and  some 
female  ;  the  male  involucra  having  their  inner  surface  thickly  covered 
with  numerous  stamens;  the  female  including  several  carpels,  each 
of  which  has  a  single  ovule  in  its  interior.  The  genera  are  eight 
and  the  species  about  forty  in  number,  and  are  mostly  South  American 
woody  plants,  shrubs,  or  trees,  with  fragrant  aromatic  secretions. 
Their  real  affinity  is  unsettled.  If  the  prevailing  opinion  as  to  their 
structure  is  correct,  they  must  be  regarded  as  near  allies  of  Urticacece  ; 
but  if  what  is  now  called  the  involucre  should  be  shown  to  be  a  calyx, 
as  it  was  considered  till  Brown  suggested  the  contrary,  they  will  take 
their  station  near  Lauractce,  with  which  their  aromatic  qualities 
assimilate  them.  Lindley  regards  their  true  station  as  near  to 
Myristicacece.  Boldoa,  the  Boldu  of  Chili,  produces  an  aromatic 
succulent  fruit,  which  is  eaten.  The  wood  and  leaves  of  this  plant 
are  fragrant.    The  bark  is  used  for  tanning. 
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Moniinia  rotundifolia. 
1,  a  mule  involucre  ;  2,  a  female  involucre;  3,  the  last  cut  open  to  show  the 
carpels  ;  4,  a  ripe  fruit  ;  5,  a  view  of  the  ripe  carpels  contained  in  the  latter, 
the  involucrum  being  partly  cut  away. 

MONITORID^E,  or  MO'NITORS,  a  family  of  Lacertian  Reptiles : 
the  name  Monitor  has  been  given  to  the  typical  genus  of  this  family 
in  consequence  of  the  supposed  warning  given  by  them  of  the  vicinity 
of  crocodiles.  The  warning  of  these  Monitory  Lizards  was  said  to  be 
a  hissing  or  whistling  ;  but  the  better  opinion  is,  that  they  obtained 
credit  for  this  monition  solely  from  the  accident  of  their  haunts,  which 
are  for  the  most  part  in  the  neighbourhood  of  the  waters,  and  conse- 
quently bring  them  sometimes  into  company  with  the  destructive  and 
gigantic  reptiles  above-mentioned. 

The  Monitors  have  teeth  in  both  jaws,  but  none  on  the  palate. 
Cuvier  divides  them  into  two  groups,  and  Fitzinger  into  three,  under 
the  names  of  Tapinambis,  Varanus,  and  Psammosaurus.  Dr.  J.  E. 
Gray  makes  the  Monitoridce  the  first  family  of  his  Lrptoglossce,  or 
Slender-Tongued  Lizards. 

Character  of  the  Family. — Head  with  minute  polygonal  shields  ; 
teeth  adnate  to  the  inner  side  of  the  jaws  ;  tongue  elongate,  slender, 
retractile  into  a  sheath  at  its  bases ;  scales  small,  roundish,  placed  in 
cross  rings,  those  of  the  sides  like  those  of  the  back ;  legs  4,  strong ; 
toes  3-5,  compressed,  unequal ;  thighs  poreless ;  supraorbital  plate 
bony. 

The  species  are  inhabitants  of  the  Old  World,  and  frequent  the 
banks  of  rivers. 

The  genera  and  species  of  the  '  British  Museum  Catalogue '  are  as 
follows  : — 


A.  Tail  round,  without  any  keel  above.  Terrestrial. 

Psammosaurus,  Fitz. — Nostrils  ovate,  oblique,  near  the  orbits.  Tail 
roundish,  not  keeled  above,  with  convex  sides,  unarmed.  Scales  not 
pierced.    Toes  unequal,  rather  elongate.    Teeth  slender,  acute. 

P.  Scincus,  Gray,  the  Ouaran  (Uaranus  Scincus,  Merrem ;  Tu/ii- 
namlis  griseus,  Daud. ;  Monitor  terrestre,  Cuv. ;  Ourau  de  Forskal, 
Geoff.  ;  Tupinarnbis  a)-enarius,  I.  Geoff.).  Gray,  obscurely  banded 
with  an  obscure  streak  on  each  side  of  the  head  and  neck.  It  is  a 
native  of  Northern  Africa. 

P.  (?)  Caapicus,  Eichw.,  the  Caspian  Ouaran.  It  inhabits  the 
Caspian  Sea. 

Odatria,  Gray. — Nostrils  ovate,  longitudinal,  sub  anterior  ;  teeth 
compressed,  acute.  Tail  elongate,  round,  not  keeled  above ;  scales 
large,  sharply  keeled,  sub-spinose.  Back  with  elongate  narrow  keeled 
scales.    Ventral  shield  elongate.    Toes  rather  unequal,  elongate. 

0.  punctata,  Gray  (Monitor  trislis,  Schlegel),  the  Dotted  Odatria. 
Gray-olive,  with  narrow  black  reticulated  lines,  leaving  large  hexagonal 
spots;  head,  limbs,  and  tail  blackish,  with  a  few  pale  spots,  dark- 
banded.  Ventral  shield  twice  as  long  as  broad.  Tail  round,  scales 
over  the  eye  small,  granular.  Male  (?)  with  a  tuft  of  conical  spine-like 
scales  on  each  side  of  the  vent.    It  is  a  native  of  Western  Australia. 

0.  occllata,  Gray,  the  Eyed  Odatria.  Black,  with  rather  large  yellow 
rings  ;  limbs  and  tail  yellow-spotted.  Tail  round  ;  scales  of  the  tail 
broad,  oval,  spinose.  Scales  over  the  eyes  small,  granular.  Ventral 
shields  twice  as  long  as  broad.  It  is  a  native  of  the  north-western 
coast  of  Australia. 

0.  2'imorensis  (Monitor  Timorensii,  Gray;  Tupinarnbis  viridimacu- 
latus,  Daud.),  the  Timor  Odatria.  Black,  yellow-dotted,  dots  forming 
rings  and  spots  ;  head  yellow  aud  black-dotted.  Scales  over  the  orbits 
small,  granular ;  of  forehead  larger.  Ventral  shields  nearly  as  broad 
as  long.  Tail  slightly  compressed  above,  sub-triangular ;  base  of  tail 
unarmed.    It  is  a  native  of  Timor. 

B.  Tail  with  a  compressed  keel  above,  formed  of  two  towb  of 
scales.    Nostrils  large,  oblong,  oblique.  Aquatic. 

Regenia. — Nostrils  large,  oblong,  oblique,  near  the  orbit.  Tail 
Bhortiah,  thick,  doubly  keeled  above ;  scales  oblong,  bluntly  keel  A. 
Toes  short,  sub-equal.  Teeth  rounded.  Scales  large,  convex,  sur- 
rounded with  numerous  granulations.    Head  short. 

R.  albogularis  (Tupinarnbis  albogularis,  Daud.  ;  Monitor  GLIUi, 
A.  Smith ;  Uaranus  ornatus,  var.  Merrem  ;  M.  exanthematicus,  var. 
Capensis,  Schlegel,  '  Abbild.'  71),  the  White-Throated  Regenia.  Dark 
brown,  with  large  white  spots,  pale  beneath,  with  a  dark  streak  on 
each  side  of  the  back  of  the  neck.  Nostrils  near  the  orbit.  Scales 
rather  large — of  the  head  convex.    It  is  found  in  South  Africa. 

R.  ocellatus  (Uaranus  occllatus,  Ruppell ;  Tupinarnbis  exanthe- 
maticus, Daud. ;  M.  exanthematicus,  var.  Schlegel),  the  Eyed  Regenia. 
Nostrils  rather  further  from  the  orbit.  Scales  large — of  the  neck 
largest,  of  the  head  tubercular.    It  is  a  native  of  Senegal. 

Empagusia,  Gray. — Nostrils  large,  oblong,  oblique,  in  front  of  the 
muzzle.  Tail  as  long  as  the  body  and  head,  tapering,  roundish,  with 
a  double-edged  keel  above  ;  scales  sharply  keeled.  Toes  rather  short, 
sub-equal.    Teeth  acute.    Scales  ovate,  keeled.    Head  short. 

E.  Jlavescens,  Gray  (Monitor  flavescens,  Gray  ;  Uaranus  Russelii, 
Schlegel ;  U.  Piquotii,  Dum.  et  Bib. ;  M.  exanthematicus,  var.  Indica, 
Schlegel),  the  Indian  Empagusia.  Olive,  with  yellowish  cross-bands. 
Head-shields  sub-equal ;  eye-brows  with  a  central  series  of  larger 
plates.   It  is  found  in  Nepaul. 

Uaranus,  Merrem. — Nostrils  oblong,  rather  oblique  in  the  centre, 
between  the  apex  of  the  muzzle  and  the  orbits.  Tail  elongate,  com- 
pressed, with  a  double-edged  keel  above.  Toes  elongate,  unequal, 
strong.    Head  elongate. 

a.  Shields  over  the  orbits  small,  sub-equal. 
U.  heraldicus ;  Monitor  heraldicus,  Gray ;   the   Heraldic  Uaran. 
Black,  with  cross  rows  of  pale-eyed  spots ;  pale  beneath ;  black- 
banded.    Shields  over  the  orbits  small,  sub-equal.    It  is  a  native  of 
India. 

U.  lunatus,  the  Lunated  Uaran.  Nostrils  large,  nearly  central; 
shields  over  the  orbit  small,  sub-equal.  Dark  brown,  with  lunate 
bands  directed  backwards  on  the  neck  and  forwards  on  the  body,  and 
with  cross-bands  on  the  tail ;  belly  and  under  side  of  tail  whitish. 
It  is  found  in  India. 

U.  ornatus,  the  Philippine  Uaran.  Nostrils  large,  central ;  shields 
over  orbit  small,  sub-equal.  Olive ;  neck  and  front  of  the  body  with 
pale-spotted  broad  black  cross-bands ;  the  hinder  part  of  the  body  and 
tail  with  pale  spots.    It  is  a  native  of  the  Philippine  Islands. 

U.  Dumerilii;  Monitor  Dumerilii,  Miiller;  Dumeril's  Uaran.  Brown, 
with  obscure  cross-bands,  with  a  black  spot  on  side  of  neck.  Shields 
of  the  head  and  over  the  orbit  nearly  equal,  moderate.  Scales  large, 
convex.    It  is  a  native  of  Borneo. 

U.  rudicollis,  the  Rough-Necked  Uaran.  Nostrils  large,  nearer  the 
orbit  than  the  end  of  the  muzzle  ;  shields  over  the  orbits  nearly 
square,  the  hinder  central  ones  rather  larger.  Scales  of  the  back 
triangular,  keeled ;  of  the  neck  large,  prominent.  Muzzle  elongate. 
Black,  with  white  streaks  on  back  of  neck,  and  bands  across  the  back. 
It  is  found  in  the  Philippine  Islands. 


MONITORID/E. 


8M 


6.  Soaloa  over  the  orbit  small,  with  a  central  longitudinal  sories 
of  larger  plates. 

V.  ncbidosus  (Monitor  nebulosus,  Gray ;  M.  nebulatus,  Sohlegol), 
the  Coloured  Uaran.  Nostrils  large,  rather  nearer  the  orbit  than 
the  oud  of  tho  muzzle;  orbital  shield  with  a  larger  series;  back  of 
neck  with  converging  dark  streaks.    It  is  a  native  of  India. 

C.  Tail  triangular,  compressed,  and  with  a  doubly-toothed 
crest  above.    Nostrils  small,  round.  Aquatic. 
Monitor,  Gray  (Polydredalus,  Wagler;   Uaranus,  Fitz.). — Nostrils 
small,  round,  iu  the  middle,  between  the  apex  of  the  muzzle  and  the 
front  angle  of  the  eye.    Tail  elongate,  compressed,  with  a  double- 
edged  keel  above.    Toes  elongate,  unequal,  strong.    Teeth  rounded. 

a.  Scales  over  the  eyes  equal.    Nape  with  luuato  bands.  African. 

M.  Niloticus  (Lacerta  Nilotica,  Hasselq. ;  L.  Capeneis,  Sparm.  ; 
Tupinambis  ornatus,  Daud. ;  Stellio  Saurus,  Laur. ;  T.  elegant,  Daud.  ; 
T.  stellatus,  Daud.  ;  M.  pulcher,  Leach),  the  Nilotic  Monitor. 
Head  gray,  when  young  with  concentric  rows  of  white  spots.  Back  of 
neck  with  lunate  cross  bands.  Under  side  of  body  and  head  grayish, 
white-spotted  when  young,  black  cross  banded.  The  shield  over  the 
eyes  flat,  sub-equal,  many-sided. 


Nilotic  Monitor  (Monitor  Niloticus). 


It  is  found  in  Egypt,  where  the  modern  Egyptians  have  a  fable  that 
the  animal  is  a  young  crocodile  which  has  been  hatched  on  dry  land — 
as  indeed  all  young  crocodiles  are — but  they  mean,  we  suppose,  to 
convey  the  idea  that  it  is  a  dwindled  and  neglected  offspring.  The 
species  is  to  be  found  on  the  monuments  of  tho  ancient  Egyptians, 
prob.il  ly  on  a:count  of  its  devouring  the  eggs  of  the  crocodile. 


a,  skull  of  Monitor  Niloticus,  seen  from  above  ;  b,  nnder-jaw  of  same. 

6.  Scales  over  the  eyes  equal.  Nape  coloured  like  the  back. 
M.  Dracaena,  Gray  [Lacerta  Draccena,  Linn. ;  Stellio  Salveguardia, 
Laur. ;  Tupinambis  Bengalensis,  Daud.  ;  T.  Indicus,  Daud. ;  T.  C'cpe- 
dianus,  Daud.;  Uaranus  guttatus,  U.  punctatus,  and  U.  Argus, 
llerrem;  M.  gemmatus,  Guerin),  the  Indian  Monitor.  Brown;  black- 
spotted  or  yellow-eyed  when  young.  Nostrils  central ;  scales  over  the 
eyes  flat,  small,  sub-equal ;  of  the  head  rather  larger.  It  is  a  native 
of  India. 

M.  Gouldi,  Schlegel  (Hydrosaurus  Goiddii,  Gray),  Gould's  Monitor. 
Neck  with  two  yellow  streaks  on  the  side  ;  scales  over  the  eyes  small, 
granular;  of  forehead  larger.  Ventral  shields  small,  longer  than 
broad.    It  is  found  in  north-western  Australia. 

c.  Scales  over  the  eyes  with  a  larger  central  series. 

M.  chlorostigma,  Cuv.,  the  Dotted  Monitor.  Olive,  with  greenish 
dots.  Nostrils  rather  nearer  the  muzzle  than  the  eyes ;  head-scales 
flat ;  scales  over  the  orbit  unequal,  the  central  series  very  large. 

Ifydrotaurus,  Wagler  (Tupinambis,  Fitz.). — Nostrils  oblong,  longi- 
tudinal, near  the  apex  of  the  muzzle.  Tail  elongated,  with  a  double- 
edged  keel  above.  Toes  unequal,  elongate.  Teeth  compressed, 
sharp-edged,  denticulated.    Scales  small. 
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*  Scales  over  tho  orbit  equal.    Nock  with  lunate  bands. 

//.  varius,  Gray,  (Lacerta  varia,  Shaw;  Tupinambis  varugatui) 
Daud.  ;  Jlydromutrus,  var.  Wagler),  tho  Lace-Lizard  Scales  over  the 
orbit  very  small,  equal.    It  If  a  native  of  Australia, 

II.  Bcllii  (Uaranus  Dcllii,  Dum.  et.  Bil).),  Hell's  Lace-Lizard.  Pale, 
body  and  tail  with  broad  black  cross  bauds;  scales  of  tho  orbit  dilated, 
equal. 

**  Scales  on  the  orbit  equal,  small.    Neck  spotted  like  the  back. 

H.  giganteus,  Gray,  the  Gigantic  Lace-Lizard.  Brown,  back  and 
tail  with  cross  bands  of  large  black-edged  white  spots;  neck  aud  under 
side  of  body  pale,  with  large  black  round  reticulations;  legt  white- 
spotted;  toes  rather  short,  strong;  shields  of  tho  head  sub-equal, 
convex,  over  the  orbits  very  small,  granular.  Found  on  the  coast  of 
Australia. 

***  Scales  over  the  orbits  with  a  larger  central  longitudinal  series. 

//.  Salvator  (II.  bivittatus,  Waaler,  Htellio  Salvator,  Laur.;  Tupi- 
nambis bivittatus,  Kuhlj  Uaranus  vittatus,  Lesson;  Monitor  elegant. 
Gray;  Lacerta  Monitor  (I)  Ilerm. ;  M.  marmoratus,  Weigmann  ;  U. 
Cumingii,  Martin ;  Tupinambis  exilis,  Reiuw.),  the  Two-Streaked 
Lace-Lizard. 

27.  prasinus  (Monitor  prasinus,  Miiller),  the  Green  Lace-Lizard. 
Green,  with  narrow  dark  cross  bands,  generally  placed  in  pairs,  those 
of  the  neck  lunate,  the  rest  transverse,  with  a  blown  streak  on  the 
cheek  behind  the  nostril ;  head-shields  flat,  rather  large,  those  over 
the  orbits  larger  in  a  series.  It  inhabits  the  west  coast  of  New 
Guinea. 

The  Great  Fossil  Lizard  [Megalosaurus]  appears  to  have  partaken 
of  the  structure  of  the  Monitors  and  the  Crocodiles.  The  Mosataurut 
was  also  very  nearly  allied  to  the  Monitory  Lizards.  [Mosasacrus.] 
An  account  of  the  dissection,  by  Mr.  Martin,  of  a  Monitor  that  died 
at  the  Gardens  of  the  Zoological  Society  iu  the  Regent's  Park,  in  1831, 
will  be  found  in  the  1  Proceedings  of  the  Society  '  for  that  year. 

MONK,  a  kind  of  Seal.  [Phocid.e.] 

MONK'S-HOOD,  a  name  for  Aconitum  napellus.  [Acoxitum.] 
MONK'S-RHUBARB.  [Rumex.] 

MONKEY",  the  name  usually  applied  to  those   forms  among  the 
Sirniadce  which  possess  a  tail.    [Quadrumaxa.  ] 
MONKEY  BREAD.  [Adansoxia.] 
MONO.    [Ateles  ] 
MONOCEROS.  TExtomostohata.] 
MONOCHIROS.  [Pleuroxectidje.] 

MONOCHLAMYDEiE,  a  subdivision  of  the  class  of  Exogenous 
Plants.  The  group  is  chai-acterised  by  possessing  a  single  perianth,  that 
is,  the  calyx  and  corolla  not  distinguishable  or  wanting.  [Exogexs.] 

MONOCHROITE.  ["Chromium.] 

MONOCONDYL/EA,  M.  D'Orbigny's  name  for  a  sub-genus  of 
Unionidw,  which  he  describes  as  eqnivalve,  inequilateral,  sub-rotund 
or  augulated  with  a  hinge  formed  of  a  large,  obtuse,  round,  cardinal 
tooth  in  each  valve,  but  without  lateral  teeth.  M.  Paragtiayana, 
D'Orbigny,  is  an  example. 

MONOCOTYLE'DONS  are  those  plants  which  are  now  more  com- 
monly called  Endogens.  [Exdogexs.]  They  derive  their  name  from 
their  seed  having  generally  only  one  cotyledon ;  but  there  are  excep- 
tions to  this,  as  in  wheat,  which  possesses  a  second  cotyledon  in  a 
rudimentary  state.  Usually  the  single  cotyledon  of  these  plants  rolls 
up,  inclosing  the  radicle  and  plumula,  so  that  the  embryo  appears  to 
be  a  cylinder  with  no  interruption  to  the  continuity  of  its  surface ; 
but  there  are  many  deviations  from  this,  the  most  striking  of  which 
are  those  of  Grasses  and  Aquatic  Monocotyledons. 

MONOCULUS.  [Daphxia.] 

MO'NODON,  the  Linnsean  name  for  the  Narwhal.  [Cetacea.] 

MONODONTA,  Lamarck's  name  for  a  genus  of  Trochidce,  the 
columella  of  which  terminates  abruptly  in  a  tooth  or  notch.  It  is  the 
Odontis  of  Sowerby.  [Trochid*.] 

MONOFCA,  M.  De  Blainville's  name  for  his  second  sub-class  of  the 
class  Paracephalophora.  [Malacology.] 

MONO'LEPIS,  a  genus  of  Macrurous  Crustacea  intermediate 
between  Porcellana  and  Mcgalopa,  established  by  M.  Say. 

MONOMYA'RIA,  Lamarck's  name  for  his  second  order  of  Conchi- 
fera,  consisting  of  those  Conchifers  which  have  but  one  principal 
muscular  impression  in  each  valve  of  the  shell.  [Coxchifera; 
Malacology.] 

MONOPHYLLUS.  [Cheiroptera.] 

MONOPLEUROBRANCHIA'TA,  M.  De  Blainville's  name  for  his 
third  order  of  Paracephalophora  Monoica.  [Malacology.] 
MONOSTEGA.  [Foraminifera.] 

MONOTHALA'MIA,  Lamarck's  name  for  his  second  division  of 
Cephalopoda,  including  one  genus  only,  namely,  Argonauta.  [Cepha- 
lopoda ;  Malacology.] 

MONOTIGMA,  Dr.  J.  E.  Gray's  name  for  a  genus  of  turbinated 
shells  allied  to  Turritella. 

MONOTREMES,  M.  GeofFroy's  name  for  certain  Edentate  Mam- 
malia which  have  but  one  external  aperture  for  the  passage  of  the 
semen,  the  urine,  and  the  other  excrements. 

The  organs  of  generation  of  these  extraordinary  animals  present,  as 
might  be  anticipated,  singular  anomalies.    The  different  canals  termi- 
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nate  in  the  urethra,  which  last  opens  into  the  cloaca,  Their  iutro- 
mittent  male  organ  Hps  hid,  when  in  repose,  in  a  sheath  which  opens 
by  means  of  a  hole  towards  the  bottom  of  the  cloaca.  Their  uterus 
merely  consists  of  two  canals  which  open  separately,  and  each  of  them 
by  a  double  orifice  into  the  urethra,  which  is  large,  and,  as  in  the  male, 
has  its  exit  in  the  cloaca.  It  was  for  a  long  time  doubted  whether 
these  animals  were  oviparous  or  viviparous,  but  there  is  now  every 
reason  for  believing  that  the  young  are  excluded  from  the  body  of 
the  parent  alive.  Though  they  have  no  pouch,  they  still  possess  the 
supernumerary  bones  which  exist  in  the  Marsupiata.  [Marsupiata.] 
In  other  parts  of  their  osseous  structure  they  are  remarkable  for 
possessing  a  sort  of  clavicle,  placed  more  forward  than  the  ordinary 
clavicle,  and  analogous  to  the  os  furcatorius,  furciform  bone,  or  merry- 
thought, in  birds.  The  coracoid  bone  also  reaches  the  sternum.  The 
eyes  are  very  small,  and  there  is  no  external  concha  to  the  car.  Two 
genera  only  are  known,  Echidna  and  Ornithorhynchus.  [Echidna  ; 
Ornititouh  YNcnus.] 

MONO'TBOPA  (from  p.6vos,  one,  and  rpSiros,  a  turn),  a  genus  of 
Plants  belonging  to  the  natural  order  Ericaccce  and  the  tribe  Mono- 
tropece.  It  is  often  regarded  as  the  type  of  an  order,  Monotropaceie. 
It  has  a  4-5  parted  calyx  ;  a  corolla  of  4-5  petals  each,  with  a  hooded 
nectariferous  base  ;  8-10  stamens  with  kidney-shaped  1-celled  2-valved 
anthers  ;  a  peltate  stigma;  the  capsule  5-celled,  5-valved,  mauy-seeded. 
The  species  of  this  genus  are  singular-looking  plants,  found  growing 
at  the  roots  of  trees,  and  destitute  of  the  green  and  bright  colours 
which  characterise  the  other  forms  of  vegetation. 

M.  Hypopitys,  Yellow  Birds'-Nest,  has  the  flowers  in  a  drooping 
cluster,  lateral  ones  with  8  stamens,  the  terminal  ones  with  10  stamens, 
the  fruit  erect,  the  bracts  and  flowers  glabrous  externally.  The  stem 
of  this  plant  attaius  a  height  of  6  or  8  inches,  is  succulent,  simple, 
clothed  with  ovate  scales,  terminating  in  a  short  cluster,  dingy  yellow, 
at  length  turning  nearly  black ;  the  flowers  with  large  scaly  bracts. 
It  is  a  native  of  Great  Britain.  This,  with  the  other  species  of  Mono- 
tropa,  being  constantly  found  at  the  roots  of  trees,  was  supposed  to  be 
parasitical  upon  them  ;  recent  researches  have  however  led  to  the 
conclusion  that  in  the  case  of  this  species  such  an  opinion  is  erroneous. 
Mr.  Rylands,  in  a  paper  published  in  the  'Phytologist,'  page  341,  has 
given  the  result  of  a  very  accurate  investigation  of  this  subject,  and 
has  proved  that  the  fibrillce  of  the  roots  of  Monotropa  possess  spongioles 
and  take  up  their  nutriment  in  the  same  way  as  other  plants.  Most 
specimens  of  Monotropa,  when  recently  dug  up,  present  masses  of  a 
fibrous  substance,  which  adhere  to  their  fibrils  and  the  roots  of  the 
plant  near  which  they  grow,  so  closely,  that  they  were  supposed  to  be 
portions  of  the  roots  of  the  Monotropa.  On  examining  this  fibrous  sub- 
stance with  care,  Mr.  Rylands  found  that  in  all  cases  it  consisted  of  a 
species  of  byssoid  fungus  which  had  been  developed  upon  the  roots  of 
the  Monotropa,  having  no  organic  connection  with  the  plant.  The 
species  of  fungus  varied  in  different  specimens,  and  were  found  to 
belong  to  hitherto  undescribed  forms  of  Cryptogamia.  There  can  be 
little  doubt  that  the  other  species  of  Monotropa  are  of  the  same  nature 
as  Hypopitys,  and  that  their  parasitism  is  imaginary.  Some  writers 
have  referred  the  species  here  described,  and  two  others,  to  a  genus 
called  Hypopitys.  This  includes  the  European  species,  whilst  the  old 
genus  Monotropa  embraces  two  American  species,  M.  Morisoniana  and 
M.  uniflora.  The  last  species  have  not  the  musky  semi-fragrant  odour 
of  those  belonging  to  the  genus  Hypopitys. 

(Don,  Dichlumydeous  Plants;  Phytologist,  vol.  i. ;  Babington, 
Manual  of  British  Botany.) 

MONOTROPA'CE^E,  Fir-Bapes,  are  a  small  natural  order  of 
Monopetalous  Exogenous  Plants,  said  to  bo  parasitical  upon  the  roots 
of  pines  and  other  trees,  and  covered  with  brown  scab  s  instead  of 
leaves.  They  resemble  Orobctnchacece,  from  which  they  differ  in  their 
regular  flowers  and  multilocular  ovary.  In  natural  classifications  they 
are  usually  placed  in  the  neighbourhood  of  Ericaceae,  on  account  of 
their  flowers  being  monopetalous  with  hypogynous  stamens.  The 
species  are  natives  of  Europe,  Asia,  and  North  America  in  cool  places, 
especially  in  fir-woods.  There  are  only  six  genera,  Monotropa,  Hypo- 
pithys,  Pterospora,  Sdtweinlzia,  Corallophyllum,  and  Pholisma.  The 
species  are  about  ten.  Their  uses  are  few.  Some  of  them  have  a 
delicate  smell  of  violets  or  pinks.  The  North  American  Indians  are 
said  to  employ  Ptei-ospora  Andromedea  as  an  anthelmintic  and  diapho- 
retic.   [Monotropa.]    (Lindley,  Vegetable  Kingdom.) 

MONRADITE,  a  Mineral  belonging  to  the  silicate  of  magnesia 
series.  It  occurs  massive.  Cleavage,  one  distinct,  and  another  im- 
perfect. Colour  pale  yellowish,  verging  on  red.  Hardness  nearly  that 
of  felspar.  Lustre  vitreous.  Specific  gravity  3'2673.  It  is  found  at 
Bergen  in  Norway.    Its  analysis  by  Erdmann  gives  : — 

Silica  

Magnesia  31-63 

Protoxide  of  Iron  8-56 

Water  4-04 

MONSTER,  or  MONSTROSITY,  a  term  applied  tTtho^e  indivi- 
duals amongst  plants  and  animals  which  present  any  irregularity  in 
their  general  form  or  the  form  of  the  organs  of  which  they  are 
composed. 

The  term  Monstrosity  is  often  applied  to  those  anomalies  only  which 
are  apparent  externally,  and  which  produce  more  or  less  deformity; 
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but,  in  a  scientific  point  of  view,  it  includes  every  variation,  either 
external  or  internal,  in  any  organ,  from  its  most  general  or  natural 
conformation  ;  and  it  is  in  the  latter  sense  that  we  shall  here  treat  of  it. 

Monsters  were  formerly  regarded  as  sports  or  prodigies  of  nature, 
and  these  ignorant  notions,  with  respect  to  their  true  character,  con- 
tinued prevalent  among  all  classes  of  peoplo  until  the  commencement 
of  the  last  century,  and  are  even  now  held  by  the  uninformed.  By 
the  physiologist  however  the  study  of  the  various  anomalies  of  organi- 
sation in  plants,  animals,  and  man  are  now  viewed  as  a  branch  of 
natural  science.  An  accurate  anatomical  examination  of  monstrosities 
and  a  minute  acquaintance  with  embryology  and  structure,  have 
shown  that  the  formation  of  these  different  imperfect  beings  is 
governed  by  the  same  laws  which  preside  over  the  formation  of  perfect 
individuals ;  the  only  difference  being,  that  the  process  of  develop- 
ment in  the  former  cases  has  been  perverted  or  arrested  or  increased 
in  its  course  during  the  growth  of  the  embryo  or  germ. 

The  true  nature  of  monstrosities  is  more  easily  recognised  in  the 
vegetable  than  in  the  animal  kingdom.  We  shall  therefore  speak  first 
of  monstrous  growths  in  plants.  The  study  of  such  growths  is  not  a 
mere  matter  of  curiosity,  as  their  structure  tends  to  throw  light  on 
the  true  laws  of  development  amongst  plants.  Although  direct  obser- 
vations are  more  easily  made  on  plants  than  on  animals  for  the 
purpose  of  ascertaining  the  facts  of  their  history  during  growth,  it  is 
nevertheless  interesting  to  obtain  a  confirmation  of  these  facts  from 
the  forms  which  monsters  assume,  these  forms  in  the  majority  of 
cases  being  permanent  conditions  of  the  stages  of  growth  through 
which  plants  pass.  In  these  forms  nature  presents  us  with  as  it  were 
experiments  to  test  the  truth  of  the  general  laws  of  morphology. 

This  subject  can  perhaps  be  best  illustrated  by  reference  to  special 
instances.  To  begin  with  the  Leaves.  [Leaf.]  In  the  history  of  the 
normal  development  of  the  leaves,  it  is  found  that  they  are  always 
arranged  in  an  alternate  manner,  one  leaf  above  the  other,  but  subse- 
quently in  many  plants,  and  even  whole  families,  the  leaves  become 
opposite  or  whorled.  In  the  case  however  of  individuals  it  not  un- 
frequently  happens  that  the  leaves  of  opposite  or  whorled-leaved 
families  of  plants  become  alternate.  Thus  an  instance  is  recorded  of 
Hippuris  vulgaris  (Mare's-Tail)  which  in  its  normal  complete  develop- 
ment has  whorled  leaves,  presenting  its  leaves  arranged  alternately 
in  a  spiral  upon  the  stem.  (Lankester  in  the  'Report  of  British 
Association,'  18th  meeting,  p.  85.) 

In  the  conversion  of  the  leaf-bud  into  the  flower,  one  of  the  earliest 
changes  that  takes  place  is  the  conversion  of  the  leaves  into  the  organs 
called  Bracts.  [Bracts.]  Instances  are  very  often  seen  of  monstrous 
forms  of  plants  in  which  the  leaves  are  not  converted  into  bracts  but 
retain  their  leaf-like  character.  This  frequently  occurs  in  the  species 
of  Plantago,  giving  the  inflorescence  a  singularly  different  character  to 
that  which  occurs  under  normal  circumstances. 

The  leaf-bud  is  always  seated  in  the  axil  of  the  leaf,  but  in  the  case 
of  the  bracts  forming  the  involucre  of  the  Composites  neither  leaf-buds 
or  flower-buds  are  seated  in  their  axils ;  but  in  the  case  of  the  monstrous 
variety  of  the  common  daisy  [Bellis],  known  by  the  name  of  Hen 
and  Chickens,  flower-buds  are  developed  in  the  axils  of  the  bracts. 

Next  after  the  bracts  the  Sepals  are  formed  in  the  flower-bud. 
[Calyx.]  It  not  unfrequently  happens  that  during  the  growth  of 
cultivated  plants,  the  sepals  are  found  assuming  the  appearance 
of  leaves.  This  is  especially  the  case  with  the  cultivated  roses.  This 
tendency  to  recur  to  the  condition  of  the  leaf  is  sometimes  a  normal 
tendency  of  plants.  Thus,  in  the  case  of  Calycophyllum,  Stanleyanum, 
one  of  the  sepals  after  the  corolla  drops  off  begins  to  grow  into  a 
beautifully  rose-coloured  leaf.  Other  instances  of  this  kind  are  seen 
in  the  order  Cinchonacecc.  In  plants  with  inferior  fruits  [Fruit]  the 
germen  seems  to  contract  an  adhesion  with  the  lower  part  of  the 
sepals  which  thus  produces  the  peculiar  character  of  these  fruits,  such 
as  the  gooseberry,  the  currant,  the  apple,  and  the  pear.  In  these 
fruits  it  is  not  uncommon  to  find  amongst  them  leaves  growing  from 
the  surface  of  the  fruit,  indicating  the  tendency  of  this  sepallary  part 
of  the  fruit  to  assume  the  condition  of  the  leaf  The  most  remarkable 
example  of  this  tendency  of  the  sepal  to  assume  the  condition  of  the 
leaf  has  been  observed  in  the  Goat's-Beard  (Tragopogon  pratensis),  in 
which  the  pappus  surrounding  the  minute  flower  which  represents 
the  calyx  has  been  found  to  have  assumed  the  character  of  the  leaf. 

It  frequently  happens  where  one  of  the  parts  of  a  flower  have  a 
tendency  to  relapse  to  the  foliar  condition,  that  the  whole  of  them 
partake  of  this  character.  Thus  Mr.  Austen  has  recorded  very  accu- 
rately the  changes  observed  in  a  monstrous  form  of  the  White  Clover 
(Trifolium  repens).  The  following  changes  were  observed  in  his 
specimens : — 

"  1.  Calyx. — The  calyx-teeth  often  rise  into  single  leaves,  but  when 
compound  leaves  are  formed  the  division  seems  to  be  as  follows  :  the 
two  large  equal  teeth,  which  are  opposite  the  vexillum,  form  one 
serrate  leaf,  and  another  leaf  is  formed  from  the  three  romaining 
teeth. 

"2.  Corolla. — The  part  which  here  most  frequently  revert3  to  a  leaf 
is  the  vexillum,  and  this  is  a  perfect  one.  Of  these  leaflets,  the  alse 
are  often  seen  forming  simple  leaves,  as  also  the  carina ;  but  their 
perfect  union  into  a  ternate  leaf  is  less  common. 

"  3.  Stamens. — Whatever  changes  the  flower  may  exhibit,  these 
organs  are  always  in  a  state  to  be  recognised,  and  their  reversion  to 


MONSTER. 


MONSTER. 


leaves  less  frequent  than  in  any  other  part ;  ho  that  thero  is  more 
difficulty  in  determining  tho  number  of  leaves  which  go  to  form  this 
portion.  As  two  teruate  leaves  form  tho  calyx  und  corolla,  it  might 
be  supposed  that  the  stamens  were  constructed  out  of  the  samo  number. 
The  figures  represent  cases  of  a  stamen  reverting  to  a  loaf  with  a  true 
staineu  attached  to  its  stalk  on  either  sido  ;  tho  siuglo  anterior  stamen, 
where  it  reverts,  seems  always  disposed  to  form  more  than  a  simple 
leaf;  and  it  is  therefore  probable  that  the  ten  stamens  (9  +  1)  may  Lie 
formed  out  of  four  sets  of  ternate  leaves. 

"  4.  Pod. — From  the  well-known  character  of  the  pod  and  pistil  in 
Leguminoue,  it  might  be  oxpected  that  instances  of  reversion  to  leaf 
would  bo  most  frequent  in  this  part  of  the  flower ;  aud  a  series  might 
easily  have  been  produced  which  would  havo  represented  it  in  every 
stage  of  passage;  some  of  these  were  givon.  From  these  it  would 
appear  that  the  pod  is  not  formed  of  a  whole  compound  leaf,  as  cither 
two  scales,  or  two  abortive  leaves,  are  constantly  to  bo  seen  at  the  baso 
of  the  imperfect  pod  on  either  side;  tho  pod  is  therefore  usually  formed 
out  of  the  middle  leaflet.  In  one  flower-head  however  each  division 
of  the  pistil-leaf  had  become  a  pod,  with  a  distinct  stem  and  tho  ovules 
inwards. 

"  Ovules  seem  to  be  produced  only  when  junction  of  the  edges  of 
the  pistil-leaf  takes  place ;  in  other  cases  leaflets  are  produced  in  the 
place  of  ovules. 

"  In  cases  where  every  other  part  of  the  floral  series  has  been  regu- 
larly developed,  the  Pistil  occasionally  will  take  the  form  of  a  perfect 
ternate  leaf,  and  then  the  axis  of  the  plant  is  continued  through  the 
flower."    (Austen,  '  British  Association  Report,'  19th  meeting.) 

Mr.  Austen  ha3  likewise  recorded  in  the  same  place  an  instance  in 
which  the  stamiuiferous  flowers  of  the  Common  Maize  (Zea  Mais) 
were  converted  into  pistils.  In  this  case  we  have  an  instance  of  the 
tendency  of  an  organ  not  to  relapse  to  a  lower  type,  but  to  assume  a 
higher  type  of  development. 

It  is  very  frequently  the  case  that  stamens  relapse  to  the  condition 
of  petals.  This  is  the  case  with  most  of  the  double  flowers  of  our 
gardens :  aud  iu  the  case  of  the  rose,  the  poeony,  the  bachelor's-buttons, 
and  others,  the  anthers  may  often  be  found  tipping  the  petaloid  bodies 
in  the  centre  of  the  flower.  This  is  seen  as  a  normal  condition  in  the 
water-lily. 

The  recurrence  of  the  pistil  to  the  form  of  the  stamen  and  corolla 
is  not  so  frequent,  as  its  assuming  the  form  of  the  leaf.  In  the  double 
cherry  of  our  gardens  this  condition  of  the  pistil  is  frequently  pre- 
sented. It  is  this  same  tendency  which  is  seen  in  monstrous  oranges, 
in  which  this  fruit  is  split  up  into  the  same  number  of  parts  as  it 
possesses  carpellary  leaves.  [Floweb.] 

The  most  central  organ  of  the  plant  is  the  Seed,  and  its  develop- 
ment is  the  great  object  of  the  production  of  the  flower.  In  the  seed 
is  the  young  plant.  The  seed  is  however  but  a  changed  bud,  and 
during  the  process  of  its  development  it  sometimes  recurs  to  the 
condition  of  the  leaf-bud,  and  produces  instead  of  an  embryo  a 
branch. 

These  instances  will  be  sufficient  to  show  how  instructive  the  study 
of  vegetable  monstrosities  really  is.  Many  such  have  been  recorded, 
aud  one  of  the  best  resume's  of  the  whole  subject  will  be  found  in 
Moquiu  Tandon's  '  Teratologic  Vegetale.'  [Metamorphosis.] 

We  now  turn  to  the  monstrosities  observed  in  the  Animal  Kingdom. 
These  have  not  been  studied  so  accurately  amongst  the  lower  animals 
as  to  afford  any  important  result.  The  investigation  however  of 
monsters  amongst  the  invertebrate  animals  lead  to  the  same  general 
conclusions  as  that  derived  from  the  study  of  the  same  forms  in 
plants.  It  is  upon  the  monstrous  forms  of  the  human  being  that  we 
find  the  greatest  attention  has  been  bestowed,  and  we  now  proceed  to 
give  some  account  of  these. 

In  consequence  of  the  immense  number  and  variety  of  forms  of 
monstrosity  amongst  animals  (there  being  scarcely  any  part  in  any 
species  of  animal  which  has  not  been  observed  to  depart  from  its 
usual  form  and  structure),  it  becomes  absolutely  necessary  to  arrange 
them  according  to  some  system.  Though  the  necessity  of  a  classifi- 
cation is  generally  admitted,  authors  greatly  differ  in  the  methods 
which  they  have  adopted  ;  some  basing  their  arraugemeuts  upon  the 
forms  or  peculiarities  of  the  monsters  themselves,  and  others  upon 
the  theoretical  ideas  which  they  may  hold  concerning  the  causes  which 
produce  them.  The  system  most  generally  followed  is  that  which 
was  proposed  by  Buffon,  and  which  has  been  adopted  with  some 
modifications  by  Blumeubach  and  Meckel.  Buffon  formed  three 
aliases  :  iu  the  first  he  included  all  those  cases  in  which  the  parts  of  | 
the  body  are  increased  in  number,  constituting  monsters  by  excess ;  | 
the  second  contained  those  beings  in  whom  fewer  than  the  usual  j 
number  of  organs  are  met  with,  or  monsters  by  default ;  and  in  the 
third  he  placed  the  various  irregularities  in  size,  relative  situation,  and 
structure  of  parts,  which  so  often  occur.  The  classification  proposed 
by  Meckel  ('  De  Duplic.  Monst.  Comment.,'  p.  2)  differs  from  that  of 
Buffon  in  the  addition  of  a  fourth  class,  including  the  different  forms 
of  heruiaphrodism  only.  The  simplest  classification,  being  that  which 
excludes  all  theory  as  to  their  causes,  is  to  distribute  them  according 
to  some  simple  and  obvious  characters,  either  depending  on  the  degree 
of  unnatural  change,  or  the  region  or  system  of  organs  affected  ;  and 
such  is  the  kind  of  classification  which  we  shall  adopt  in  the  present 
article. 


Animal  monsters  may  bo  first  divided  into  Simple  and  Compound, 
tho  first  of  which  only  contain  the  elements  of  n  single  individual, 
while  in  compound  monsters  the  constituent  parts  of  two  or  more 
beings  aro  united.  Simple  monsters  may  be  again  distributed  into 
three  classes,  which,  though  not  all  distinguished  from  each  other  by 
any  precise  characters,  aro  yet  sufficiently  distinct  for  purposes  of 
arrangement. 

In  the  first  of  these  classes  may  be  iucluded  those  congenital 
varieties  of  conformation  which  aro  simple  and  uncomplicated,  only 
affecting  ono  organ  or  system  of  organs,  and  iu  most  cases  not  inter- 
fering greatly  with  the  performance  of  any  vital  function. 

The  second  class,  on  tho  contrary,  contains  all  those  cases  in  which 
the  degree  of  malformation  is  so  extensive  as  to  produce  great  altera- 
tion in  the  anatomical  and  physiological  relations  of  orgam,  as  well 
as,  in  most  cases,  serious  external  deformity  and  disturbance  of  the 
vital  processes.  M.  Isidore  Geoffroy  St.  Hilaire  ('Hist,  des  Anomalies,' 
torn,  i.,  p.  79)  is  of  opinion  that  the  term  Monster  should  be  confined 
to  these  more  complex  cases,  aud  thinks  that  all  the  other  kinds  of 
malformation,  with  tho  exception  of  the  compound  monsters,  should 
be  simply  denominated  anomalies;  but  this  distinction  is  arbitrary 
and  inconvenient;  indeed,  in  dividing  this  class  from  the  previous  one 
it  is  exceedingly  difficult  to  say  where  one  begins  aud  the  other  leaves 
off;  and,  consequently,  to  know  in  which  of  them  to  arrange  many 
cases. 

The  third  class  may  be  very  clearly  defined,  for  all  the  malfor- 
mations which  it  iucludes  affect  one  system  of  organ*,  namely,  those 
of  generation.  The  monsters  iu  this  group  are  denominated  herma- 
phrodites, the  sex  being  imperfectly  developed,  aud  both  sexes,  or 
some  of  their  characters,  being  present  iu  one  individual. 

An  immense  number  and  variety  of  anomalies  are  iucluded  in  the 
first  class,  which  may  be  again  subdivided  into  orders,  according  to 
whether  the  malformation  affects  the  size,  form,  or  structure  of  organs, 
or  produces  an  alteration  iu  the  mode  of  arrangement  and  connection, 
or  even  in  the  number  of  parts.  It  is  often  found  however  that  two  or 
more  of  these  varieties  of  malformation  exist  together  in  the  same 
monster ;  thus  in  cretins  and  idiots,  both  the  size  and  form  of  the 
skull  and  brain  are  frequently  altered ;  and  in  club-foot  we  find  a 
great  change  both  in  the  form,  structure,  and  position  (or  arrange- 
ment) of  the  affected  limb.  Simple  alterations  in  the  size  or  form 
of  parts  are  so  common  that  no  other  examples  of  them  need  be 
adduced,  but  some  very  interesting  changes  in  the  intimate  structure 
of  the  tissues  of  the  body  have  been  met  with  ;  and  particularly  that 
peculiar  absence  of  the  colouring  matter  of  the  skiu  which  charac- 
terises the  state  called  albinism.  A  description  of  this  curious 
anomaly  has  been  given  in  the  article  Albino,  and  we  shall  only  here 
state  that  its  origin  must  be  accounted  for  by  simple  arrest  of  the 
process  of  development.  M.  I.  Geoffroy  St.  Hilaire  says  ('  Hist,  des 
Anom.,'  torn.  i.  p.  319),  "  The  pigment,"  or  colouriug  matter  of  the  skin, 
"  is  wanting  in  the  foetus  up  to  a  very  advanced  period  of  intra-uterine 
life,  and  even  in  black  or  dark  people  the  integument  remains,  for  soma 
time  after  birth,  of  the  same  colour  a3  in  the  children  of  fair  men. 
We  can  easily  conceive  therefore  that  the  skin  may  stop  in  the  series 
of  its  stages  of  development,  before  the  period  when,  in  the  natural 
order  of  formation,  the  pigment  is  deposited  in  the  mucous  layer,  and 
consequently  it  will  remain  uncoloured.  The  colouring  matter  of  the 
skin  and  hairs,  the  iris  and  the  choroid,  may  thus  be  deficient  in  an 
individual  (independently  of  any  pathological  alteration),  in  the  same 
manner  as  any  organ  or  part  of  an  organ  may  be  wanting  from  arrest 
of  development.  If  any  doubts  remain  regarding  this  explanation 
they  are  removed  by  the  circumstance  that  the  absence  of  pigment  is 
not  the  only  condition  of  fcetal  life  which  is  preserved  in  albinism. 
We  know  that  the  foetus,  during  the  latter  part  of  pregnancy,  has  the 
skin  covered  with  down;  and  this  down  is  frequently  preserved  in 
albinos,  particularly  in  those  which  are  met  with  on  the  isthmus  of 
Panama.  Lastly,  the  persistence  of  the  membrana  pupilhris  in  some 
of  these  cases  beyond  the  ordinary  term  of  its  existence,  is  another 
equally  evident  proof  of  arrest  of  development." 

Many  curious  anomalies  in  the  position  and  connection  of  parts  have 
been  met  with,  and  it  has  been  observed  that  organs  are  subject  to 
changes  of  position  in  proportion  as  they  are  loosely  connected  with 
the  surrounding  parts  at  an  early  period  of  development.  The  walls 
of  the  thoracic  and  abdominal  cavities  are  thus  much  less  subject  to 
alterations  in  the  position  of  their  component  parts  than  the  organs 
which  are  loosely  contained  within  them.  The  viscera  have  been 
found  removed  from  one  part  of  their  natural  cavity  to  another,  or 
transported  into  a  neighbouring  cavity,  as  from  the  abdomen  to  the 
chest ;  and  some  of  the  organs  may  protrude  externally,  when  the 
malformation  receives  the  name  of  a  congenital  hernia  But  of  all 
these  anomalies  the  most  curious  is  that  in  which  the  viscera  are 
generally  inverted,  all  the  thoracic  and  abdominal  organs  presenting 
exactly  an  opposite  arrangement  to  that  which  constitutes  their 
natural  state ;  the  liver,  caecum,  three-lobed  lung,  and  all  those  parts 
usually  found  on  the  right  side  being  transposed  to  the  left ;  whde 
the  heart,  spleen,  sigmoid  flexure  of  the  colon,  &c,  are  fouud  on  the 
right.  It  is  the  peculiar  characteristic  of  this  monstrosity,  that  though 
the  actual  situation  of  the  viscera  is  changed,  their  relative  situation 
and  connections  are  preserved  as  in  the  natural  state ;  and  consequent'/ 
their  different  functions  are  not  iu  any  way  disturbed.  Iu  most,  if  u  : 
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all,  of  those  individuals  in  whom  this  transposition  of  organs  lias  been 
observed,  the  existence  of  the  anomaly  has  not  even  been  suspected 
during  life,  which,  as  in  the  celebrated  case  communicated  by  MeYy 
to  the  Academy  of  Sciences  (of  an  invalid  soldier,  aged  72),  may  be 
prolonged  to  its  ordinary  term.  The  causes  of  this  malformation  are 
exceedingly  obscure,  but  it  seems  probable  that  general  change  of 
position  of  all  the  viscera  depends  on  some  original  alteration  in  the 
situation  of  one  important  organ,  as  the  heart  or  liver;  for  wc  know 
that  many  organs  are  connected  by  their  functions,  or  by  the  medium 
of  large  bloodvessels,  in  such  a  manner  as  to  acquire  a  certain  relative 
situation  to  each  other,  which  also  becomes  necessary  to  preserve  the 
general  shape  of  the  animal.  Accordingly  we  find  that  when  any 
important  viscus  is  changed  in  its  situation  other  viscera  are  affected 
in  a  similar  manner.  In  the  earlier  periods  of  the  evolution  of  the 
foetus,  several  of  those  organs  which  afterwards  incline  to  one  side  are 
naturally  placed  in  the  centre  of  the  body,  or  in  the  median  line  :  this 
is  the  case  with  both  the  heart  and  the  liver.  The  knowledge  of  this  | 
fact  enables  us  to  understand  more  readily  how  these  par*  s  may  at  a 
subsequent  period  incline  to  the  opposite  side  to  that  oi>  which  they 
are  usually  found ;  though  we  are  unable  to  explain  thf  mode  in 
which  they  change  the  direction  of  all  the  other  abdominal  and 
thoracic  viscera. 

Together  with  the  alterations  of  connection,  we  must  place  those 
cases  in  which,  from  arrest  of  development,  different  organs,  naturally 
entire,  are  apparently  divided  into  two  or  more  portions,  as  in  Hare- 
Lip  and  spina  bifida.  The  latter  of  these  malformations  consists  in 
a  division  or  fissure  of  the  posterior  part  of  the  rings  of  the  vertebrae, 
either  in  one  region  of  the  back  (as  is  most  common)  or  throughout 
the  whole  spine.  The  mode  in  which  the  production  of  these  and 
many  other  anomalies  of  the  same  nature  can  be  explained  by  arrest 
of  development,  is  by  a  knowledge  of  the  method  by  which  parts  are 
formed.  It  has  been  observed  in  some  organs  (and  the  same  thing  is 
supposed  by  analogy  to  take  place  in  almost  all),  that  the  growth  goes 
on  from  the  circumference  towards  the  centre,  and  that  the  lateral 
parts  of  any  single  organ  are  developed  before  the  central  parts,  and 
thus,  at  au  early  period  of  foetal  life,  hare-lip  and  spinal  fissure  are 
natural  conditions  of  the  embryo.  If  the  process  of  development 
becomes  arrested  by  any  accidental  cause  these  states  will  become 
permanent,  and  the  child  will  be  malformed. 

We  have  shown  that  arrest  of  development  may  produce  unnatural 
separation  of  parts,  and  it  may  also  occasion  the  closure  or  connection 
of  parts  naturally  open  or  separate.  Thus  we  frequently  meet  with 
deficiency  of  one  or  more  of  the  orifices  which  open  on  the  surface 
of  the  body,  and  particularly  of  the  anus.  In  this  case  the  intestinal 
canal  may  be  perfect,  and  its  orifice  only  closed  by  a  membranous 
fold,  or  it  may  be  very  incomplete,  and  terminate  in  a  cul-de-sac  at  a 
greater  or  less  distance  from  the  situation  of  its  natural  outlet.  This 
anomaly  is  easily  explained  by  the  mode  of  formation  of  the 
alimentary  canal,  which  is  originally  a  prolongation  of  the  intestinal 
vesicle,  which  gives  rise  in  one  direction  to  the  stomach  and  upper 
part  of  the  digestive  tube,  aud  in  the  opposite  direction  to  the  infe- 
rior or  descending  part  of  the  intestines.  The  formation  of  either  of 
these  portions  may  be  arrested  in  any  part  of  its  course  (the  canal 
terminating  in  a  blind  extremity),  though  the  large  intestines,  as  the 
colon  or  rectum,  are  most  commonly  the  seat  of  this  anomaly,  which, 
on  accouut  of  the  serious  interference  which  it  occasions  in  the  func- 
tions of  nutrition,  speedily  destroys  the  life  of  the  child,  unless  it  can 
be  removed  by  surgical  art. 

Monsters  sometimes  present  irregularities  in  the  number  of  parts 
which  they  possess,  being  either  furnished  with  supernumerary  organs 
or  exhibiting  some  deficiency.  An  order  of  monsters  thus  composed 
of  deviations  from  the  natural  number  of  parts  seems  to  be  clearly 
distinguished  from  all  others ;  but  if  we  carefully  examine  the  dif- 
ferent cases  which  it  comprises,  we  shall  find  that  a  great  many  of 
them  may  be  arranged  together  with  cases  belonging  to  other  orders 
of  monstrosity,  being  in  fact  referrible  to  some  alterations  of  volume 
or  change  of  connection  in  the  affected  parts.  Thus  when  an  organ 
is  apparently  deficient,  it  is  often  possible  to  detect  the  rudiments  of 
it  by  a  careful  dissection,  and  therefore,  though  much  diminished  in 
size,  it  still  exists.  In  the  same  manner  when  supernumerary  parts 
are  added  to  any  organ,  anatomical  examination  will  sometimes  show 
that  there  is  no  real  formation  of  new  parts,  but  only  an  increased 
development  of  those  structures  which  commonly  remain  in  a  rudi- 
mentary state.  In  many  cases  also  the  deficiency  or  addition  of  organs, 
as  supernumerary  fingers  or  toes,  and  vice  versa,  may  be  explained 
by  the  complete  division  of  one  part  into  two,  or  the  intimate  union 
of  two  or  more  parts. 

The  development  of  supernumerary  mammae  is  one  of  the  most 
frequent  anomalies  of  this  kind  which  occur  in  the  human  subject. 
There  is  commonly  only  the  addition  of  one  extra  gland  in  these 
cases,  making  three  breasts,  but  both  four  and  five  have  been  occasion- 
ally seen.  When  four  exist  they  are  generally  arranged  symmetrically 
two  on  each  side  of  the  chest.  When  three  or  five  are  present,  the 
odd  one  may  be  placed  laterally  beneath  one  of  the  others  or  in  the 
median  line  :  when  in  the  latter  situation,  it  has  been  remarked  that 
it  is  generally  small  and  rudimentary,  which  may  be  owing  to  the 
mode  of  distribution  of  the  mammary  arteries  which  run  parallel  ' 
down  the  sides  of  the  chest.    A  very  remarkable  but  rare  anomaly  in  ! 


man  is  the  existence  of  a  mamma  in  the  inguinal  region ;  one  or  two 
authentic  casss  of  this  kind  are  recorded.  ('  Journal  Gen.  de  M£d£- 
cine,'  torn,  c,  p.  57.)  The  only  theory  which  explains  the<e 
anomalies  is  that  which  Geoffroy  St.  Hilaire  has  denominated  the 
"  law  of  unity  of  organic  composition."  This  naturalint  supposes  that 
the  whole  animal  kingdom  is  formed  upon  a  common  type,  the  organs 
of  different  animals  in  the  earliest  states  of  the  embryo  being  all 
similar,  but  during  their  development  assuming  different  forms  iu 
different  animals ;  some  parts  being  highly  developed  in  one  species, 
and  remaining  in  a  rudimentary  state  in  others.  Almost  all  the 
Mammalia  have  several  mammary  gland*  disposed  in  two  parallel 
series  ;  and  though  two  are  only  naturally  developed  in  man,  yet  we 
may  suppose  that  the  elements  of  others  have  existed  at  an  early 
period,  which  become  developed  in  these  anomalous  cases  by  excess 
or  irregularity  of  the  formative  process.  The  bones,  muscles,  vessels, 
viscera,  and  other  organs,  have  all  been  frequently  observed  to  present 
alterations  in  the  number  of  their  parts.  Many  cases  are  related  by 
authors  of  an  increase  or  diminution  in  the  number  of  the  cavities  of 
the  heart ;  three  ventricles  have  been  met  with  (Chemineau,  '  Hist,  de 
l'Acad.  des  Sciences,'  1699) ;  absence  of  both  the  auricles  has  been 
observed  (Turner,  'Journal  Gen.  de  Mdde'cine,'  toin.  xcvi.);  and  many 
anatomists  have  described  hearts  which  were  furnished  with  only  a 
single  auricle  and  ventricle,  as  in  fishes  :  cases  are  even  related  in 
which  two  distinct  hearts  have  been  found  in  the  same  individual,  but 
their  authenticity  must  be  doubted.  An  unnatural  number,  of  teeth 
has  often  been  observed.  Arnold  ('  Obs.  Physic.  Medic.,'  p.  69)  mentions 
a  case  in  which  there  existed  8  incisor,  4  canine,  and  24  molar  teeth 
in  each  j;iw — making  together  72.  The  truth  of  this  case  may  well 
be  suspected,  though  many  instances  of  the  presence  of  several  super- 
numerary teeth  have  been  recorded  by  other  authors. 

The  second  class  of  simple  monsters,  comprising  the  various  forms 
of  extensive  malformation,  contains  an  immense  number  of  different 
cases.  Some  monsters,  though  greatly  altered  both  in  form  and 
structure,  are  yet  capable  of  living  for  a  considerable  time  after  birth  ; 
others,  on  the  contrary,  are  entirely  destitute  of  the  power  of  support- 
ing an  independent  vitality,  and  may  be  so  imperfectly  formed  that 
the  symmetry  of  the  body  is  lost,  and  nothing  remains  but  an  irregular 
shapeless  mass.  Malformation  often  affects  only  one  region  of  tho 
body  in  monsters,  the  other  parts  remaining  comparatively  natural : 
thus  the  limbs  are  frequently  very  much  altered  in  structure  and 
appearance,  and  may  be  even  entirely  deficient,  in  cases  where  the 
head  and  trunk  preserve  almost  their  regular  form.  Monsters  have 
been  seen  in  whom  the  hands  or  feet  were  alone  developed  and  inserted 
immediately  upon  the  trunk.  From  a  fancied  resemblance  between 
the  state  of  the  limbs  in  these  monsters  and  their  natural  state 
in  the  Seal  and  other  amphibious  animals,  the  name  Phocomdes 
has  been  applied  to  them.  M.  DumeVil  ('  Bull,  de  la  Soc.  Fhiloma- 
thique,'  torn,  iii.,  art.  xi.)  has  described  a  man  who  was  affected 
with  this  anomaly,  and  who  died  in  Paris  about  the  year  1800,  at 
the  age  of  62.  His  body  was  carefully  examiued  after  death,  when 
all  four  limbs  were  found  alike  deficient:  the  two  clavicles  were  very 
short  and  thick  ;  thi  humeri  and  bones  of  the  fore  arm  did  not  exist 
at  all,  but  the  hands  were  articulated  by  the  bones  of  the  wrist  imme- 
diately to  the  scapula.  In  the  abdominal  limbs  the  head  of  the  femur 
and  the  trochanters  were  found  on  both  sides,  and  a  rudimentary  tibia 
existed  which  was  articulated  with  the  foot,  but  had  no  connection 
with  the  short  thigh-bone.  The  hands  aud  feet  have  sometimes  been 
found  wanting  in  cases  where  the  whole  or  part  of  the  arms  and  legs 
were  developed,  which  terminated  in  a  rounded  extremity  or  stump; 
and  lastly,  one  or  more  of  the  limbs  in  man  and  different  animals 
have  been  found  entirely  deficient.  In  another  family  of  monsters, 
denominated  Symeles,  or  Sirens,  the  two  thoracic  or  abdominal  limbs 
are  fused  together  into  a  single  member :  thus  the  two  legs  have  been 
seen  united  into  one,  and  furnished  with  either  a  double  or  single  foot, 
or  terminating  in  a  point  or  stump.  These  monsters  are  generally 
malformed  in  some  other  respects,  and  mostly  die  soon  after  birth. 

The  trunk  may  be  the  principal  seat  of  malformation,  while  the 
head  and  limbs  only  slightly  participate  in  it.  In  monsters  of  this 
kind  eventration  has  generally  been  found,  accompanied  with  other 
anomalies.  Eventration  consists  in  imperfect  development  of  the 
walls  of  the  abdomen,  and  consequently  protrusion  of  the  greater 
part  of  the  viscera,  which  form  a  large  tumour  in  front  of  the  abdo- 
men, which  is  only  covered  by  a  thin  and  delicate  membrane, 
consisting  of  the  dilated  base  of  the  umbilical  cord.  This  anomaly 
may  be  solely  confined  to  the  abdomen,  or  it  may  also  implicate  the 
thoracic  viscera :  thus  if  the  eventration  occupies  the  upper  part  of 
the  abdomen,  the  sternum  may  be  divided  by  a  fissure,  or  may  even 
be  completely  wanting,  so  that  hernial  displacement  of  the  heart  will 
take  place.  Where  the  sternum  and  chest  are  implicated,  the  dia- 
phragm is  also  imperfect,  being  partly  wanting  or  divided.  (I.  Geoff. 
St.  Hilaire,  'Hist,  des  Anom.,'  t.  xi.,  p.  283.)  When  the  eventration 
occupies  the  inferior  regions  of  the  abdomen,  the  urinary  and  genital 
organs  are  often  imperfectly  developed,  as  well  as  in  some  cases  one 
or  both  of  the  abdominal  limbs. 

Extroversion  of  the  bladder  is  one  of  the  best  known  anomalies  of 
this  class.  In  this  malformation  there  is  both  displacement  and 
imperfect  development  of  the  bladder  itself,  as  well  as  of  part  of  the 
walls  of  the  abdomen,  the  front  wall  of  the  bladder  is  deficient,  and 
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tho  mucous  membrane  of  its  posterior  nido  is  rotrovcrted,  forming  a 
soft,  red,  projecting  tumour  above  tho  symphysis  pubis.  On  tho 
hiii  lace  of  this  tumour,  towards  tho  lower  part,  two  aperture!  tatty  be 
observed,  from  which  the  urine  is  constantly  trickling  :  these  are  tho 
orifices  of  the  ureters.  Extroversion  of  tho  bladder  does  not  leriouily 
impede  tho  performance  of  any  of  the  vital  functions,  Had  therefore 
is  not  incompatible  with  prolonged  lifo;  but  tho  more  complicated 
forms  of  eventration  are  necessarily  fatal. 

In  both  tho  preceding  families  of  monsters  the  head  is  slightly  if  at 
all  deformed  ;  but  many  instances  have  been  mot  with  in  which  tho 
bead  and  face  are  the  parts  most  extensively  altered,  though  it  has 
been  observed,  that  whenever  serious  malformation  of  tho  cerebral 
organs  takes  place,  some  other  parts  of  the  body  participate  in  tho 
anomaly.  The  brain  has  often  been  found  imperfectly  developed,  and 
situated  wholly  or  partly  without  tho  cranial  cavity,  the  walls  of  which 
were  incomplete.  In  these  monsters,  which  have  been  named  Exen- 
cephali,  the  brain  may  protrude  through  an  opening  in  the  posterior 
or  occipital  region  of  the  skull,  or  in  the  anterior  or  frontal  region. 
This  hernial  displacement  of  the  brain  is  often  complicated  with  even- 
tration or  spinal  fissure.  The  brain  in  some  cases  has  been  found 
entirely  deficient,  and  the  vault  of  the  cranium  absent,  a  bright  red- 
coloured  tumour,  composed  entirely  of  vessels,  lying  on  the  base  of 
the  skull,  and  partly  occupying  tho  place  of  the  brain  :  in  a  few  mon- 
sters of  this  kind  the  vertebral  canal  has  been  seen  widely  open,  and 
the  spinal  marrow  also  deficient,  the  vascular  tumour  sometimes 
existing  and  sometimes  not. 

The  face  in  some  monsters  is  the  principal  seat  of  anomaly,  and  no 
form  of  monstrosity  has  attracted  more  attention  than  that  denomi- 
nated Cyclopia,  in  which,  from  atrophy  of  the  nasal  organs,  the  eyes 
approach  and  unite  in  the  median  line.  In  some  of  these  beings, 
which  have  also  been  called  Cydocephali  by  Geoffroy  St.  Hilaire,  the 
two  eyes  are  placed  very  close  together,  but  still  remain  distinct,  the 
bony  parts  of  the  nose  being  entirely  atrophied,  but  the  soft  and 
tegumeutary  parts  remaining  in  the  form  of  a  proboscis,  or  trunk, 
situated  above  tho  orbits,  which,  though  closely  in  contact,  are  not 
blended  together.  In  others  only  one  orbital  cavity  has  been  found, 
containing  a  double  eye,  the  component  parts  of  which  are  sometimes 
so  blended  together,  that  only  a  few  traces  of  duplicity  remain ;  thus 
the  cornea,  pupil,  and  crystalline  lens  have  been  found  quite  single  in 
these  cases.  (St.  Hilaire,  'Histoire,'  &c,  t.  ii.,  p.  387.)  None  of 
these  single-eyed  monsters  have  ever  been  known  to  live  for  more 
than  an  hour  or  two  after  birth,  and  their  speedy  death  must  be 
accounted  for  by  the  imperfect  state  of  the  brain,  which  constantly 
accompanies  this  anomaly.  Malformation  of  the  head  is  sometimes 
carried  to  such  an  extent,  that  the  natural  structure  becomes  com- 
pletely lost,  and  a  mere  shapeless  mass  remains ;  and  lastly,  in  those 
monsters  to  whom  the  denomination  of  Acephalop*  is  correctly  and 
should  be  exclusively  applied,  the  head  is  entirely  deficient,  no 
external  vestiges  of  it  remaining.  In  these  very  imperfect  beings 
other  parts  of  the  body  always  participate  in  the  malformation ;  the 
symmetry  of  the  form  is  lost,  one  or  both  of  the  superior  extret^ities 
are  generally  deficient,  and  many  of  tho  thoracic  and  abdominal 
viscera  wanting :  the  heart  and  lungs  have  beej  found  absent  in  most 
cases ;  and  some  writers  have  remarked  that  the  hes*1,  is  never  found 
in  acephalous  foetuses,  but  the  testimony  of  many  observei/s  has 
proved  that  this  is  incorrect.  (St.  Hilaire,  'Histoire.'  torn,  ii.,  p.  507.) 
M.  Serres  has  related  a  curious  case  ('Bull,  de  la  So©.  Mdd.  d'Emula- 
tion,'  Sept.,  1821),  in  which  an  acephalous  foetus  was  furnished  with  a 
simple  tubular  heart  resembling  the  dorsal  vessel  of  insects,  into 
which  the  principal  vascular  trunks  opened.  This  case  is  peculiarly 
interesting,  since  we  know  by  the  researches  of  embryology  that  the 
heart  first  appears  in  the  embryo  in  the  shape  of  a  long  tubular  pouch, 
which  ordinarily  transient  state  had  doubtless  become  permanent  in 
the  above  monster  by  arrest  of  the  process  of  development. 

Some  of  the  irregular  shapeless  masses  generally  called  moles,  con- 
sisting of  different  organic  parts,  as  teeth,  bones,  hair,  skin,  &c, 
which  are  occasionally  found  in  the  uterus  or  ovaries,  must  be  con- 
sidered as  the  imperfect  products  of  conception,  and  therefore  arranged 
among  single  monsters.  But  we  must  distinguish  these  cases  from 
others  which  often  very  closely  resemble  them,  in  which  tumours  of 
a  similar  kind  have  been  found  in  the  ovaries  of  virgins,  and  even  of 
girls  before  puberty,  the  occurrence  of  which  must  be  explained  in 
quite  a  different  manner,  either  by  the  action  of  some  morbid  process 
in  the  system,  or  by  the  theory  of  monstrosity  by  inclusion,  which 
supposes  that  the  elements  of  one  being  have  been  originally  inclosed 
in  the  body  of  another,  where  they  have  remained  in  an  imperfectly 
developed  state. 

The  last  class  of  simple  monsters  includes  the  various  forms  of 
hermaphrodism.  An  hermaphrodite  was  defined  by  the  ancients  as 
an  individual  capable  of  fulfilling  by  turns  the  reproductive  functions 
of  both  sexes,  or  at  least  one  who  simultaneously  possessed  both  the 
male  and  female  organs  fully  developed  ;  such  a  being  however  is  not 
only  unknown  among  the  authentic  details  of  anomalies,  but  is 
physically  impossible  in  man  and  the  higher  orders  of  animals  without 
extensive  alteration  in  the  connections  of  the  bones  and  other  parts 
of  the  pelvis.  The  signification  of  the  term  hermaphrodism  is  now 
much  exteuded.and  it  is  used  to  designate  an  individual  who  possesses 
any  mixture  of  the  characters  of  the  two  sexes.    An  immense  variety 


of  theso  malformations  of  tho  generative  organs  has  been  observed , 
but  in  most  cases  tho  malformed  being  belongs  essentially  to  one  or 
tho  other  sex,  and  is  only  related  to  tho  opposite  B';x  by  sorno  few 
characters.  Tho  two  families  of  male  and  female  hermaphrodite* 
have  been  thus  formed,  which  include  a  great  proportion  of  tho  canes 
which  have  been  met  with.  In  both  of  these  forms  of  anomaly,  by 
a  careful  investigation  during  life,  or  dissection  after  death,  it  will  be 
found  that  all  the.se  beings  are  essentially  male  or  female. 

In  a  few  cases  of  what  have  been  denominated  neuter  and  mixed 
hermaphrodism,  tho  organs  belonging  to  the  opposite  sexes  seem  to 
have  been  so  blended  together  in  the  same  individual,  that  the  being 
could  not  be  referred  to  ouo  sex  rather  than  the  other,  but  th--«e 
instances  are  very  rare.  A  most  curious  instance  of  this  description 
is  given  by  Schrele,  a  German  anatomist.  ('  Med-Chir.  prakt.  Archiv. 
von  Baden,'  &c,  t.  i.,  1804.) 

The  mode  of  origin  of  hermaphrodism  is  very  obscure,  though  the 
first-mentioned  forms  of  this  anomaly  may  most  probably  be  referred 
to  some  arrest  or  excess  in  tho  process  of  development,  since  in  the 
early  stages  of  embryonic  life  a  very  close  resemblance  exists  between 
the  generative  organs  in  both  sexes. 

We  now  come  to  those  curious  and  interesting  anomalies  in  which 
the  component  parts  of  two  or  more  distinct  beings  are  united  in 
one  individual,  forming  a  Compound  Monster.  The  two  subjects 
composing  a  double  being  may  possess  an  equal  degree  of  perfection, 
or  be  very  dissimilar  in  size  and  structure,  one  appearing  as  a  mere 
parasitical  appendage  of  the  other :  thus  two  individuals  nearly 
perfect  and  distinct  may  cohere  together  by  one  region  only  of  the 
body,  or  an  apparently  single  trunk  may  be  furnished  with  two  heads 
or  four  arms;  the  multiplication  of  one  or  more  of  the  extremities 
constitutes  in  fact  the  first  degree  of  double  monstrosity.  In  some 
cases  every  limb  is  doubled,  and  the  individual  then  has  eight 
extremities;  in  others  there  is  only  one  supernumerary  extremity, 
which,  in  some  cases,  has  been  observed  single  at  its  origin  and 
doubled  or  tripled  towards  its  termination,  as  when  two  or  three  feet 
are  attached  to  the  same  leg.  (Audral,  '  Anat.  Pathol.,'  vol.  i.)  It 
has  been  observed  that  in  whatever  manner  or  degree  two  beings  are 
joined  together,  they  are  always  united  by  corr.spondiug  aspects  of 
the  body,  that  is  to  say,  side  to  side,  face  to  face,  or  back  to  back  : 
each  part  and  each  organ  in  the  one  corresponds  to  the  same  part  or 
organ  in  the  other ;  every  vessel,  nerve,  or  muscle  situated  in  the  line 
of  union  joins  itself  to  the  corresponding  vessel,  nerve,  or  muscle  in 
the  other  subject,  in  the  same  manner  as  the  two  primitive  halves  of 
any  single  organ,  which,  according  to  M.  Serres's  theory  of  eccentric 
development,  are  originally  separate,  unite  by  the  progress  of 
development. 

We  have  already  said  that  the  two  subjects  composing  a  double 
monster  may  be  both  nearly  perfect  and  distinct,  only  adhering 
together  by  one  region  of  the  body.  Beings  of  this  description  are 
sometimes  capable  of  supporting  an  independent  vitality  for  a  con- 
siderable number  of  years,  though  they  are  mostly  destroyed  during 
parturition,  their  structure  occasioning  great  difficulty  to  the  process 
of  delivery.  One  of  the  most  remarkable  cases  of  complete  douole 
monstrosity  was  that  of  the  double  female  who  was  born  in  Hungary 
in  1701,  and  christened  by  the  two  names  of  Helen  and  Judith. 
This  monster  was  shown  about  for  seven  years  in  almost  all  the 
countries  of  Europe,  and  lived  to  the  age  of  22  years.  The  two 
individuals,  which  were  each  quite  perfect,  except  at  the  point  of 
union,  were  here  placed  back  to  back,  and  united  by  the  buttocks  and 
part  of  the  loins.  The  external  organs  of  generation  offered  evident 
signs  of  duplicity,  though  there  only  existed  a  single  vulva,  which 
was  placed  inferiorly  and  hidden  between  the  four  thighs ;  the  vagina 
was  at  first  single,  but  soon  divided  into  two  distinct  canals,  which 
led  to  separate  uteri.  The  two  intestinal  canals  likewise  terminated 
in  a  common  anus,  and  the  vertebral  columns  were  united  at  their 
extremities.  The  aorta?  and  venae  cavte  communicated  at  their  lower 
part,  and  thus  established  a  large  and  direct  communication  between 
the  two  hearts,  producing  an  intimate  relation  of  life  and  functions 
between  the  two  beings.  Whenever  one  was  ill  the  other  felt  so  too, 
and  participated  in  her  sister's  disease;  it  was  therefore  predicted 
that  the  death  of  one  would  necessarily  destroy  the  other,  which 
proved  to  be  true.  Judith,  at  the  age  of  22  years,  was  attacked  with 
disease  of  the  lungs  and  brain,  of  which  she  died.  Helen,  who,  at 
the  commencement  of  her  sister's  attack,  was  in  perfect  health,  soon 
became  ill,  and  both  expired  at  almost  the  same  instant.  The  Siamese 
twins  who  were  exhibited  in  London  in  1S29-30  were  an  example  of 
a  less  extensive  union  than  the  last  In  their  case  a  vital  connection 
was  established  laterally,  and  the  fleshy  mass  which  united  them 
was  so  small,  that  some  surgeons  who  saw  them  thought  it  might  be 
practicable  to  separate  them  by  an  operation. 

The  junction  of  two  foetuses  may  take  place  by  almost  any  region 
of  the  body ;  thus  they  have  been  seen  attached  to  each  other  by  the 
crown  of  the  head,  both  being  placed  in  a  straight  line  (Villeneuve, 
'Description  d'une  Monstrosite,  &c.,'  4to,  Paris,  1S31);  by  the 
anterior  portion  of  the  thorax,  or  abdomen,  or  by  part  of  the  front 
of  both,  as  occurred  in  the  Siamese  twins.  In  this  instance  the 
two  brothers  were  only  furnished  with  a  single  umbilicus.  Two 
varieties  have  been  observed  in  the  mode  of  junction  wherever 
situated ;  in  one  the  attachment  is  superficial,  being  effected  only  by 
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the  skin  and  bones ;  in  the  other  it  is  more  deeply  seated,  the  cavities  ] 
of  the  body  at  the  point  of  union  communicating  in  the  two  individuals, 
OB  being  in  fact  converted  into  one  ;  thus,  the  chests  being  united,  the 
sternum  may  be  altogether  deficient ;  and  the  thoracic  cavities  thrown  j 
into  communication,  in  which  case  the  viscera  frequently  present 
some  anomalies  in  form  and  arrangement.  Sometimes  there  are  two 
hearts,  which  are  perfectly  distinct,  and  inclosed  in  separate  pericardia; 
sometimes  the  hearts,  though  both  well  formed,  are  contained  in  one 
common  pericardium,  in  which  they  may  be  either  distinct  from  each 
other,  or  superficially  joined  at  some  point.  In  other  cases  two  hearts 
are  found,  but  both  in  a  very  imperfect  state ;  lastly,  there  may  be 
only  one  heart  presenting  several  vices  of  conformation,  as  three  or 
four  ventricles,  or  one  of  the  two  ordinary  ventricles  unusually  large, 
and  partly  divided  by  a  septum.  In  other  capes  of  this  description 
the  heart  has  been  found  single  and  well  formed,  but  the  large 
vessels  have  been  all  double,  go  that  two  aortas  sprung  from  the  left 
ventricle,  &c. 

In  6ome  instances  of  double  monstrosity  the  component  individuals 
are  distinct  and  separate  at  their  lower  halves,  but  more  or  less 
intimately  united  at  the  upper  part  of  their  bodies,  so  that  they  appear 
to  have  a  double  body  and  single  head.  In  others  on  the  contrary, 
there  are  two  distinct  heads,  and  the  upper  part  of  the  body  is  double, 
while  the  pelvis  and  inferior  extremities  are  nearly  or  quite  single. 
In  some  cases  belonging  to  the  former  of  these  divisions  the  separation 
of  the  bodies  is  only  complete  iuferiorly,  all  the  parts  above  the 
umbilicus  manifesting  a  tendency  to  coalesce:  in  others  the  separation 
is  perfect  as  high  as  the  neck.  In  all  these  instances  however  the 
head  and  Upper  part  of  the  body,  although  apparently  single,  almost 
invariably  present  on  dissection  some  supernumerary  parts,  which 
clearly  indicate  their  double  origin.  Those  compound  monsters  which 
are  furnished  with  two  heads  and  a  single  body  offer  numerous  varie- 
ties; the  head  may  be  double,  but  not  distinctly  divided,  there  being 
two  faces,  more  or  less  perfectly  formed,  placed  side  by  side,  and 
separated  by  a  longitudinal  division;  each  face  is  generally  provided 
with  a  pair  of  eyes,  but  sometimes  there  are  only  three,  one  beiug 
placed  in  the  mediau  line  and  formed  by  the  union  of  two  together, 
as  in  cases  of  Cyclopia.  The  two  heads  may  be  completely  double, 
but  the  body  and  extremities  single.  Lastly,  the  heads  and  upper 
halves  of  the  bodies  may  be  separate,  there  beiug  four  upper  extre- 
mities, while  the  monster  is  only  single  by  the  pplvis  and  lower 
extremities.  A  human  monster  of  the  last  kind,  which  lived  to  be 
nine  mouths  old,  excited  great  interest  in  Paris  in  1829  ;  it  was  a 
double  female,  and  denominated  Rita-Christina.  It  was  born  in 
Sardinia,  aud  was  brought  to  Paris  to  be  publicly  exhibited.  It  was 
carefully  examined  after  death,  and  a  detailed  account  of  its  structure 
has  been  given  by  M.  Serrcs,  in  his  '  Recherches  d'Auatomie  Trans- 
cendante,'  &c.  The  two  vertebral  columns  were  found  quite  distinct 
in  their  whole  length,  and  a  rudimentary  pelvis  separated  them 
interiorly  :  another  fully  developed  pelvis  was  found  in  its  natural 
position,  which  supported  two  well  formed  abdominal  limbs.  There 
existed  a  single  bladder,  uterus,  and  rectum,  which  were  common  to 
the  two  subjects,  but  behind  these  organs  were  found  rudimentary 
traces  of  others.  There  were  two  distinct  hearts,  find  all  the  other 
thoracic  and  most  of  the  abdominal  viscera  were  double. 

A  singular  and  unique  case  is  recorded  by  Sir  E.  Home  ('Philos. 
Trans.,'  vol.  lxxx.  p.  296,  aud  vol  lxxxix.  p.  28  ;  also  in  '  Lectures  on 
Comparative  Anatomy,'  t.  iii.  p.  334),  of  a  foetus  with  an  accessory 
head,  which  was  implanted  by  its  summit  on  to  the  crown  of  the  natural 
head.  The  body  of  this  child  was  well  formed  in  every  respect,  haviug 
no  supernumerary  parts,  and  the  principal  head  was  quite  natural  in 
appearance,  except  in  the  parietal  region,  where  its  integuments  were 
continued  into  those  of  the  accessory  head.  The  latter  was  placed  in 
an  entirely  inverted  position,  the  neck,  which  terminated  in  a  round 
tumour,  being  directed  upwards  and  a  little  backwards.  This 
monstrous  child,  which  was  born  in  Bengal  in  1783,  lived  to  be  four 
years  old,  aud  then  only  died  from  the  bite  of  a  serpent.  In  this  case, 
which  must  be  included  with  those  of  double  monstrosity,  we  must 
suppose  that  the  body  and  limbs  belonging  to  the  accessory  head  had 
become  completely  atrophied,  but  it  is  exceedingly  curious  how  this 
remaining  part  continued  to  live  solely  by  means  of  vascular  and 
nervous  communication  with  the  principal  individual,  and  without 
any  separate  umbilical  cord  or  special  organs  of  nutrition. 

The  last  variety  of  montrosity  which  we  shall  mention  is  that  by 
inclusion.  In  these  cases  fragments  of  one  foetus  have  been  found 
contained  in  the  interior  of  another.  A  case  of  this  kind  is  recorded 
by  M.  Dupuytreu  ('  Bull,  de  la  Faculte  de  Me'de'cine,'  voL  i.),  who 
found  a  cyst  in  the  transverse  mesocolon  of  a  boy  13  years  of  age, 
containing  an  organised  mass,  which,  when  carefully  examined,  pre- 
sented traces  of  the  brain,  spinal  marrow,  nerves,  muscles,  and  most 
of  the  bones  of  a  foetus,  but  no  vestiges  of  the  organs  of  digestion, 
respiration  or  circulation.  Similar  substances  have  been  found  in 
various  situations  in  other  subjects,  and  there  is  no  doubt  of  their 
nature ;  though  the  mode  in  which  the  germ  of  one  foetus  has 
become  included  in  the  body  of  another  is  at  present  entirely 
unknown. 

Compound  monsters,  formed  by  the  union  of  more  than  two  distinct 
individuals  are  exceedingly  rare,  and  very  few  authentic  cases  of  such 
anomaly  are  on  record. 


None  of  the  different  theories  which  have  been  proposed  in  expkna- 
tion  of  the  mode  of  origin  of  single  monsters  throw  any  light  on  the 
causes  of  compound  montrosity.  It  is  very  difficult  to  decide  whether 
the  germs  have  been  originally  double,  or  whether  two  or  more  have 
become  united  during  the  progress  of  development.  The  latter  is  the 
most  general  opinion;  and  the  most  probable  idea  respecting  their 
mode  of  union  is,  that  two  ova  become  adherent  whenever  they  are 
contained  within  the  same  membranes,  and  opposed  to  each  other  by 
corresponding  aspects  of  the  body. 

Of  the  predisposing  and  exciting  causes  of  monstrosity  little  is 
known ;  for  while  the  influences  determining  the  phenomena  of  normal 
development  are  hidden  from  us,  those  presiding  over  irregular  forma- 
tion must  necessarily  be  involved  in  darkness.  In  the  article  Foetus 
it  is  stated  that  the  organs  of  the  embryo  are  generally  considered  to 
be  successively  developed,  and  not  evolved  from  originally  pre-existing 
elements  :  the  notion  therefore  that  the  germ  of  the  future  embryo  is 
ever  originally  monstrous  previous  to  impregnation  must  be  abandoned, 
and  the  causes  giving  rise  to  the  various  forms  of  congenital  malforma- 
tion must  be  sought  for  in  some  accidental  influences  disturbing  or 
arresting  the  process  of  development  in  the  embryo.  Direct  evidence 
has  been  afforded  by  experiment  that  the  natural  stages  of  formation 
may  be  so  altered  in  the  embryo  of  the  chick  during  incubation  by 
external  injury.  Geoffroy  St.  Hilaire  injured  several  eggs  in  which 
the  process  of  incubation  had  commenced,  and  had  been  going  on 
naturally  for  several  days.  He  shook  some  of  them  violently,  he 
perforated  the  shell  of  others  in  different  places  with  a  sharp  instru- 
ment, or  kept  them  in  a  vertical  position,  upon  either  the  large  or 
small  end,  during  the  whole  time  of  hatching ;  again,  in  some  he 
covered  part  of  the  shell  with  wax,  or  a  varnish  impervious  to  the 
air.  The  constant  effect  of  these  injuries  was  the  production  of  a 
very  considerable  number  of  anomalies,  either  simple  or  complicated, 
among  which  may  be  mentioned  Cyclopia  aud  other  malformations  of 
the  face  and  head,  eventration,  and  spinal  fissure.  In  no  instance  was 
any  case  of  double  montrosity  met  with,  which  might,  a  priori,  have 
been  supposed  ;  a  double  monster  being  composed  of  two  distinct 
embryos,  the  germs  of  which  must  have  previously  existed  in  the  same 
egg.  ('  Memoires  du  Musdum,'  torn.  xiii.  p.  289 ;  also  '  Journal  Com- 
plement. de3  Sci.  Med.,'  torn,  xxxiv.) 

The  younger  St.  Hilaire  repeated  these  experiments  in  a  different 
manner,  altering  the  structure  of  eggs  previous  to  the  commencement 
of  incubation,  and  not  during  the  course  of  this  process,  as  had  been 
done  by  his  father.  His  experiments  were  attended  with  quite  a 
different  result :  the  more  violent  disturbing  influences  destroyed  the 
vitality  of  the  embryo  altogether ;  others,  less  active,  produced  general 
retardation  or  arrest  of  the  process  of  development  of  the  whole  body; 
but  in  no  instance  was  malformation  of  any  one  region  or  part  effected. 
('  Hist,  des  Anom.'  torn,  iii.,  p.  503.)  These  experiments  confirm  the 
opinion  that  anomalies  involving  a  single  individual  must  principally 
be  referred  to  the  influence  of  some  disturbing  causes  occurring  during 
the  process  of  development.  In  some  instances  the  birth  of  a  monster 
has  undoubtedly  followed  an  accident  received  by  the  mother  during 
the  early  months  of  gestation,  such  as  a  fall,  a  violent  blow  on  the 
abdomen,  or  some  long-continued  mental  impression  or  anxiety.  The 
influence  of  such  causes  is  however  much  weaker  than  has  been  sup- 
posed ;  for  how  many  examples  occur  every  day  of  women  producing 
well-formed  children  who  have  been  suffering  under  violent  moral 
emotions,  or  who  have  received  serious  accidents  during  pregnancy.  It 
is  unnecessary  to  bring  forward  any  arguments  to  refute  the  ancient 
superstitious  notions  of  the  vast  influence  which  the  imagination  of  the 
mother  was  supposed  to  exert  over  the  formation  of  the  foetus.  It  is 
no  longer  supposed,  except  by  the  ignorant,  that  any  object  which  has 
been  seen  or  longed  for  by  the  parent  can  be  depicted  on  the  body  of 
the  child ;  and  in  most  cases  where  the  child  has  been  supposed  to 
have  been  deformed  through  the  influence  of  any  such  cause,  if  the 
date  of  the  impression  received  by  the  mother  be  carefully  ascertained, 
it  will  be  found  that  the  organ  supposed  to  be  altered  or  marked  by 
such  impression  must  have  been  nearly  or  fully  developed  at  the  time 
that  it  was  received,  and  therefore  could  be  in  no  way  affected. 

Another  very  generally  admitted  cause  for  some  malformations  is 
the  occurrence  of  disease  in  the  foetus  itself,  and  there  is  no  doubt  but 
that  some  cases  of  anencephalia  and  other  malformations  of  the  brain 
and  spiual  chord  must  be  referred  to  dropsical  disease  occurring  in 
the  interior  of  the  skull  and  spine  of  the  embryo ;  but  in  the  majority 
of  cases  this  explanation  is  inadmissible,  and  supported  by  no  proofs. 
Many  other  hypotheses  have  been  proposed  to  account  for  the  pro- 
duction of  monsters — as  adhesions  between  the  foetus  and  its  investing 
membranes;  modifications  in  the  quantity  and  quality  of  the  nutri- 
ment received  by  the  embryo;  pressure  made  on  the  foetus  by  tumours 
attached  to  the  parietes  of  the  uterus,  &c.  It  is  unnecessary  to  enter 
into  the  consideration  of  these  causes ;  for,  after  all,  we  can  only  arrive 
at  the  conclusion  that  the  development  of  the  embryo  in  anomalous 
cases  has  been  diverted  from  its  natural  course,  or  arrested  by  some 
accidental  cause,  which,  whether  taking  its  origin  in  the  foetus  itself, 
or  acting  secondarily  on  the  embryo,  is  involved  in  obscurity. 

Though  the  occurrence  of  accidental  causes  acting  during  the 
process  of  development  will  account  for  most  of  the  phenomena  of 
monstrosity,  yet  it  will  not  account  for  all.  It  has  been  observed  that 
some  malformations  are  hereditary — are  transmitted  from  fathers  to 
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children;  and  since  all  influonce  of  the  fathor  on  tho  child  must  ccaRO 
with  tho  act  of  fecundation,  these  anomalies  must  bo  dated  from  tho 
moment  of  conception. 

From  extended  observation  it  has  been  found  that  all  the  forms  and 
varieties  which  monstrosity  presents  aro  apparently  under  the  control 
of  certain  fixed  laws;  or,  in  other  words,  there  appear  to  be  a  number 
of  general  facts  which  aro  applicable  to  all  cases  of  malformation. 
Some  of  these  facts  it  is  necessary  to  be  acquainted  with,  since,  by  a 
knowledge  of  them,  we  may  often  bo  enabled  to  distinguish  (when  ' 
reading  or  hearing  descriptions  of  monsters,  or  looking  at  figures  in 
old  works)  those  anomalous  cases  which  may  really  have  existed,  from 
others  which  are  only  tho  fanciful  and  absurd  productions  of  a  fertile  | 
imagination.  To  ono  of  these  laws  we  havo  already  alluded,  for 
instance,  the  fact  that  union  botween  two  individuals  forming  a  doublo 
monster  always  takes  place  by  corresponding  parts  of  the  body;  and 
we  shall  now  briefly  mention  several  others. 

Monstrosity,  however  complicated  and  extensive,  is  never  carried  to 
such  a  degree  as  to  remove  the  animal  affected  with  it  out  of  tho 
series  of  natural  beings  in  which  it  has  been  originally  placed ;  no  entire 
being  nor  organ  has  ever  been  met  with  so  deformed  that  the  species 
to  which  it  belonged  could  not  be  recognised.  Again,  in  the  most 
extensively  deformed  monsters  the  relative  connections  between 
different  organs  are  never  so  completely  altered  that  it  becomes  im- 
possible to  distinguish  them  by  the  position  which  they  occupy.  Thus 
the  heart  has  never  been  found  in  tho  cranium,  nor  the  lungs  in  the 
pelvis. 

Anomalies  are  more  frequent  in  proportion  as  they  do  not  affect 
vital  organs  nor  interfere  with  any  important  functions.  Thus  we 
very  commonly  meet  with  irregularities  in  the  course  of  bloodvessels, 
since  it  signifies  little  through  what  channels  the  blood  is  conveyed, 
so  that  it  arrives  at  the  organ  which  it  is  destined  to  supply.  It  has 
abo  been  found  that  the  parts  most  liable  to  vary  are  those  which  aro 
the  latest  in  attaining  their  complete  evolution  ;  and  this  fact  may 
very  readily  be  explained,  for  if  the  process  of  development  be  dis- 
turbed or  arrested  by  any  cause  during  the  course  of  foetal  life,  those 
organs  which  are  already  nearly  or  fully  formed  at  the  time  of  the 
occurrence  of  such  disturbing  influence  will  be  little  or  not  at  all 
altered,  while  on  the  contrary  complete  suppression  or  a  very  marked 
alteration  may  be  effected  in  other  parts  whose  formation  has  not  com- 
menced or  is  very  imperfect.  This  fact  has  been  explained  in  another 
manner,  by  supposing  that  different  organs  arc  subordinate  in  their 
formation  one  to  auother,  one  being  produced  by  another  whose 
development  preceded  it.  Thus  the  suppression  of  any  part  will  not 
influence  those  which  have  been  previously  formed,  while  it  must 
necessarily  lead  to  the  complete  absence  of  all  those  which  ought  to 
have  followed  it  in  the  order  of  development. 

A  kind  of  compensation  or  balancing  has  sometimes  been  observed 
between  different  organs  in  monsters ;  excess  of  development  in  one 
part  being  accompanied  with  a  corresponding  arrest  of  formation  in 
some  other  organ.  Thus  an  individual  having  several  supernumerary 
fingers  or  toes  on  one  hand,  frequently  has  the  opposite  limb  furnished 
with  fewer  than  the  usual  number,  and  monsters  deprived  of  the 
brain  have  been  observed  to  have  the  face  unusually  large.  Many 
other  applications  have  been  made  of  this  law  of  compensation,  as  it 
has  been  termed  by  Geoffroy  St.  Hilaire. 

It  has  been  said  that  the  left  side  of  the  body  is  more  frequently 
deformed  than  the  right,  and  that  a  greater  number  of  monsters 
belong  to  the  female  than  to  the  male  sei,  which  last  fact  Meckel 
explains  by  the  theory  that  the  generative  organs  are  in  both  sexes 
originally  female,  and  that  many  monsters  remain  of  that  sex  by 
arrest  of  development,  who,  if  naturally  formed,  would  have  been 
males. 

For  further  information  upon  the  subject  of  Monstrosity  the  reader 
may  particularly  consult  Haller's  treatise  '  De  Monstris  ; '  Meckel's 
'Manual  of  Pathological  Anatomy'  (German);  Geoffroy  St.  Hilaire' s 
'  Anatomie  Philosophique  ; '  and  his  sou  Isidore  Geoffroy  St.  Hilaire's 
'  Histoire  des  Anomalies ; '  and  Carpenter's  '  Human  Physiology.' 

MONTACUTA,  a  genus  of  Acephalous  Lamellibranchiate  Mollusca, 
belonging  to  the  family  Kelliadcc.  The  shell  is  small,  thin,  equivalve, 
inequilateral,  transversely  oblong  or  obliquely  oval,  surface  smooth  or 
concentrically  striated,  or  rarely  radiatingly  furrowed;  beaks  inflected; 
inner  margins  smooth;  hinge-margin  with  a  trigonal  incision  and  carti- 
lage pit,  and  a  pair  of  diverging  laminar  teeth  in  one  or  both  valves  ; 
ligament  internal ;  muscular  scars  suborbicular ;  pallial  impression 
eimple;  animal  oblong,  its  mantle  freely  open  in  front  with  simple 
margins,  not  furnished  with  siphonal  tubes  posteriorly ;  a  single 
tiphonal  orifice,  or  none ;  foot  very  large,  strong,  and  broad,  furnished 
with  a  byssal  groove.  Such  are  the  characters  of  this  somewhat 
unsatisfactory  genus  aa  given  by  Messrs.  Forbes  and  Hanley.  They 
enumerate  three  species  as  British — M.  ferruginosa,  M.  bidentata, 
M.  tubstriata. 

MONTAGNA,  Dr.  Leach's  name  for  a  genus  of  Macrurous  Crusta- 
ceans allied  to  Callianassa. 

MONTIA,  a  genus  of  Plants  named  in  honour  of  Dr.  Joseph  Monti, 
professor  of  botany  and  prefect  of  the  medical  garden  at  Bologna.  He 
paid  much  attention  to  the  scientific  arrangement  of  the  Graminacea 
and  Cyperacete.    He  published  also  a  catalogue  of  the  plants  in  the  ; 
botanic  garden  at  Bologna,  in  which  he  described  several  new  species.  | 


The  following  aro  tho  principal  works  which  ho  published  : — 'Catalog! 

Stirpium  agri  iiononiensis  Prodromal  Gramina  et  adfinia  complectenH,' 
liononix,  1719,  4to;  'Indices  Horti  Bononienxis  ad  Uhuui  Demon- 
strationum  qu;c  in  Horto  Bononim  quotamiis  habentur,'  Bononiao, 
1724,  4  to. 

Tho  genus  Monlia  belongs  to  tho  natural  order  I'orlulact'it,  and  ha* 
a  persistent  calyx  of  2  sepals ;  a  corolla  touted  with  3  segment* 
smaller  than  tho  others,  with  tho  tubo  split  to  the  base  in  front;  3 
stamens  inserted  in  tho  throat  and  opposite  to  tho  smaller  segments 
of  the  corolla;  the  ovary  turbinate ;  the  stylo  very  short ;  the  stigmas  / 
3,  downy;  tho  capsule  of  1  cell  with  3  valves  and  3  seeds.  There  is 
but  one  species  of  this  genus,  M.  fontana,  which  is  a  native  of  Great 
Britain.  It  is  also  found  in  North  and  South  America  in  bogs,  ponds, 
and  ditches ;  and  is  commonly  known  by  the  name  of  Water-Chick- 
weed.    It  closely  resembles  tho  species  of  the  genus  Vlaylonia. 

(Babington,  Manual  of  Br  dish  Botany.) 

MONTICELL1TE,  a  Mineral,  occurring  crystallised  at  Vesuvius. 
Primary  form  a  right  rhombic  prism.  Crystals  small,  and  havo 
usually  the  aspect  of  quarts.  Colour  generally  yellowish.  No  cleavage 
planes  have  been  observed.  Hardness  5"0  to  6'0.  Sometimes  nearly 
transparent  and  colourless.    It  has  not  been  analysed. 

MO  N  T I C  U  L  Alii  A.    [Madrepit  yi.lioba.] 

MONTIl'ORA.  [MADiti:ron^A.] 

MONTLI VA  LTIA.  [Madrepiiyllkka.] 

MOON-SEiCD  is  the  seed  of  various  kinds  of  Mcnispermum,  aud  is 
so  called  on  account  of  its  figure. 
MOON-WUKT.  [Botrychium.] 

MOOR-BUZZARD,  tho  English  name  for  Cxvcus  ozvuginosus  of 
Aldrovandus  aud  authors.  [Falconid.e.] 

MOOR-COCK,  ono  of  the  names  of  the  Red  Grouse. 

MOOR-FOWL,  one  of  the  uame3  of  the  Red  Grouse. 

MOOR-HEN,  the  common  English  name  for  the  Gallinule,  or 
Water-Hen,  Fulica  chloropus,  Linn.  [Rallid.e.] 

MOOR-TITLING,  one  of  the  names  for  tho  Chick-Stone,  Stone- 
Chatter,  Stone-Chat,  Stone-Smith,  aud  Stone-Smick,  Saxicola  rubicola, 
Bechstein.  [Saxicola.] 

MOOSE-DEER.  [Cervid.e.] 

MOSSES.  [Musci.] 

MORACE^E,  Aforads,  a  natural  order  of  Exogenous  Plants  which 
were  formerly  placed  as  a  sub-order  of  UtticaCecB.  The  species  are  trees 
or  shrubs,  with  a  milky  juice,  sometimes  climbing.  The  leaves  are 
commonly  lobed  and  rough.  The  flowers  are  small,  monoecious,  and 
collected  in  heads,  spikes,  or  catkins.  The  ovules  are  solitary  and 
suspended.  The  embryo  lies  in  the  midst  of  fleshy  albumen,  hooked, 
with  the  radicle  long,  superior,  folded  down  towards  the  cotyledons. 

Although  the  Mulberry  and  Fig  grow  in  Europe,  all  the  Moraoete 
are  extra-European.  The  species  inhabit  the  temperate  and  tropical 
latitudes  of  both  hemispheres,  often  forming  vast  forests.  The  genus 
Ficus  is  the  most  distinguishing  feature  of  this  order.  [Ficus.] 
Most  of  the  plants  of  this  order  furnish  caoutchouc.  [India  Rubber.] 
The  fruit  of  the  Mulberry  is  edible,  and  the  leaves  of  the  Reuus 
Mortis  are  the  food  of  the  Silk-Worm.  [Morus.]  Several  species  of 
Dorstcnia  are  used  in  medicine.  [Dorstenia.]  Other  genera  of  this 
order  yieldiug  useful  products  are  Broussonetia  and  Madura. 
[Broussonetia  ;  Maclura.] 

This  order  embraces  8  genera  and  184  species. 

MORCHELLA,  a  genus  of  Fungi,  one  of  the  species  of  which  is 
eatable.  M.  cscidenta,  the  Morel,  springs  up  in  orchards,  woods,  and 
cinder-walks,  early  in  the  spring  aud  summer,  aud  is  believed  to  be 
most  plentiful  in  places  where  fires  have  been  made.  The  country 
people  in  Germany  are  so  persuaded  of  this,  that  they  formerly  set 
fire  to  woods  in  order  to  obtain  a  crop  of  uiorel*,  of  which  they  are 
very  fond.  At  last  the  practice  was  put  down  by  law.  This  fungus 
has  a  stalk  from  one  to  three  inches  long,  and  a  spherical  cup,  from 
the  size  of  a  pigeon's  egg  to  that  of  a  swan's,  hollow,  pale-brown,  or 
even  gray,  and  deeply  pitted  all  over  its  surface,  the  depressions  being 
separated  by  raised  auastomosiug  lines.  The  plaut  has  a  slight  smell 
and  an  agreeable  taste,  and  is  employed  for  various  purposes  of  cook 
iug,  both  fresh  aud  dried.  Iu  the  former  state  it  is  most  comm  only 
stewed  or  stuffed  with  force-meat ;  in  the  latter  it  is  employed  as  an 
ingredient  in  sauces.    In  this  country  it  is  of  rather  rare  occurrence. 

MOREL.  [Morchella.] 

MORILLON,  one  of  the  names  of  the  Golden  Eye  (Clangida  vidgaris). 
[Ducks.] 
MORINGA.  [Morixgace.e.] 

MORINGACEiE,  Moringads,  a  small  natural  order  of  Exogenous 
Plants,  embracing  the  species  of  the  genua  Moringa.  They  are  cha 
racterised  by  the  possession  of  a  many-leaved  calyx,  perigynous  petals 
and  stamens,  1-celled  anthers,  stipitate  and  consolidated  siliquose  fruit, 
and  seeds  without  albumen.  This  order  is  referred  by  most  botanists 
to  a  position  near  Leguminosw,  but  Liudley  places  them  in  his 
Violates.    They  are  natives  of  the  East  Indies  and  Arabia. 

The  root  of  Moringa  ptcrygosperma  has  a  pungent  odour  with  a 
warm  biting  and  somewhat  aromatic  taste.  The  seeds  of  this  plant 
are  called  by  the  French  Pois  Queiuques  aud  Chicot.  They  are  the 
Beu-Nuts  of  old  writers,  from  which  the  Oil  of  Ben  was  extracted.  It 
is  chiefly  used  by  perfumers  as  the  basis  of  various  scents.  It  does 
not  readily  freeze  and  on  this  account  is  used  by  watchmakers.  The 
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flowers,  leaves,  and  other  parts  of  this  plant  are  added  to  curries  in 
India. 

(Lindley  Vegetable  Kingdom.) 

MO'RIO,  De  Montfort's  name  for  Cassidaria  Echinop?iora.  [Ento- 
mostomata.] 

MORMON,  Illiger's  name  for  a  genus  of  Alcadce  (Fratercula  of 
Brisson).  [Auk.] 
MORMOPS.  [Cheiroptera.] 

MOROXITE,  a  Mineral,  a  variety  of  Phosphate  of  Lime. 
MORPHNUS.  [Falconidje.] 

MORPHOLOGY  is  that  branch  of  science  which  treats  of  the 
laws  which  regulate  the  forms  assumed  by  Plants  and  Animals.  When 
this  term  was  originally  introduced  into  natural  history  science,  its 
application  was  confined  to  the  explanation  of  the  changes  which 
occur  in  the  conversion  of  the  leaves  into  the  parts  of  the  flower  in 
plants.  It  is  now  however  generally  recognised  as  the  science  of  form 
in  the  organic  kingdoms.  Schleiden,  in  his  '  Principles  of  Scientific 
Botany,'  treats  of  what  is  usually  called  the  structure  of  plants,  under 
two  heads,  that  is  General  and  Special  Morphology.  The  following  are 
his  definition  and  remarks  upon  this  subject: — 

"  Morphology  is  the  study  of  the  forms  of  plants,  and  of  their 
several  parts.  It  is  divisible  into  a  general  branch,  which  elucidates 
all  that  has  reference  to  plants  and  their  organs  in  general,  and  a 
special  branch,  which  treats  of  plants  according  to  their  principal 
groups,  as  well  as  their  individual  organs  ;  and  this  latter  branch 
again  is  separable  into  two  parallel  sections,  namely,  the  delineation 
of  external  form,  and  the  delineation  of  internal  structure,  or  of  the 
peculiar  composition  of  plants  and  their  parts  from  various  tissues. 

"In  my  methodological  introduction  I  have  endeavoured  to  show 
that  the  external  morphology  of  plants  is  really  the  most  important 
section  of  botany.  A  mere  glance  at  the  history  of  the  science  will 
convince  any  one  of  the  truth  of  this  view,  for  it  is  truly  wonderful 
to  observe  how  far  it  has  succeeded,  to  the  almost  entire  neglect  of  all 
other  scientific  knowledge,  in  taking  possession  of  the  materials  by 
merely  examining  its  exterior,  and  arranging  it  in  such  a  manner  that 
the  systems  which  in  recent  times  have  taken  another  path — I  allude 
to  the  anatomico-physiological — have  scarcely  effected  more  than  tho 
introduction  of  extremely  trifling  changes,  in  some  instances  clearly 
untenable,  and  others  at  best  of  very  doubtful  validity.  The  morpho- 
logical method  of  observation  has  certainly,  from  the  origin  of  the 
science,  been  the  basis  of  all  treatises  on  botany :  but  those  who  have 
thus  pursued  it  have  been  far  from  taking  a  strictly  scientific  view  of 
the  question,  or  seeking  in  this  way  for  the  solution  of  its  difficulties. 
This  task  is  two-fold,  at  once  empirical  and  theoretical.  In  its  first 
character  the  study  requires  us  to  examine  into  and  characterise  the 
fundamental  forms  which,  as  types,  or  conceptions  of  generic  and  spe- 
cific shapes,  constitute  the  basis  of  individual  forms.  In  its  second 
character  this  study  has  to  unfold  the  natural  laws  according  to  which 
these  types  are  formed,  and  which  control  and  explain  the  deviations 
that  occur  in  individual  forms  from  their  prototypes.  For  the  first 
or  empirical  part  of  our  researches,  we  may  congratulate  ourselves  on 
having  some  little  information,  although  of  a  very  fragmentary  nature; 
but  in  the  second  or  theoretical  department  we  have  scarcely  even  an 
indication  to  guide  us.  That  the  solution  of  the  difficulties  must  be 
sought  by  beginning  from  the  simplest  case  is  evident,  and  here  Schwann 
has  certainly  shown  eminent  acuteness  in  establishing  the  analogy 
between  the  formation  of  crystals  and  that  of  cells;  but  unfortunately 
we  have  not  yet  brought  the  law  of  crystalline  formation  into  the 
dominion  of  science.  Thus  at  the  present  time  we  can  do  no  more 
than  specify  the  problem  presented  to  botany,  the  solution  of  which 
is  alone  to  be  expected  when  the  mathematical  construction  of  the 
formation  of  crystals  lies  perfectly  complete  before  us.  If  however 
this  is  ever  to  be  effected,  we  must  enter  upon  all  possible  construction 
in  a  very  different  way  from  what  has  hitherto  been  done.  For  this 
purpose  we  must  consider  somewhat  more  exactly  the  characteristics 
of  organic  form,  especially  the  vegetable,  as  opposed  to  the  inorganic. 
The  inorganic  form,  the  crystal,  is  permanent  when  once  formed  ;  it 
is  unchangeable ;  the  individual  (the  individual  existence)  is  the  form 
itself,  and  by  its  solution  and  change  of  form  a  new  individual  arises. 
In  the  plant,  on  the  other  hand,  the  form  is  not  stable  or  permanent, 
but  an  ever-changing  one.  The  analogies  between  the  two  hold  good 
only  in  the  simplest  cases.  The  nucleus  of  a  crystal  originates  in  a 
definite  form,  and  then  passes  through  a  series  of  forms,  until  it  reaches 
the  deduced  crystalline  form.  As  such  it  then  remains  unchangeable 
until  the  individual  is  destroyed  with  the  form.  Thus  certainly  it  has 
a  very  simple  history  of  development,  but  this  continues  merely  so  long 
as  something  is  still  being  added  to  that  which  is  already  present,  until 
the  whole  is  completed.  The  cell  is  formed  in  a  manner  somewhat 
analogous  to  this,  originating  in  a  definite  form,  and  passing  through  a 
series  of  changes,  which,  as  it  appears,  only  contribute  new  matter 
until  the  form  is  complete  ;  this  then  remains  stationary  until  its  solu- 
tion and  the  consequent  destruction  of  its  individuality.  It  is  however 
■wholly  different  in  combined  forms,  and  these  it  is  which,  with  few 
exceptions,  compose  what  we  term  plants.  Here  a  number  of  cells  com- 
bine together  within  definite  external  limits ;  but  these  cells  themselves 
do  not  enter  into  the  form  as  dead  particles  of  the  mass ;  they  continue 
to  develop  new  cells,  whilst  the  old  ones  are  partially  destroyed  :  the 
a  wly  originated  cells  change,  by  their  arrangement,  the  form  of  the 


whole,  and,  since  formation  of  new  parts  and  destruction  of  the  old  are 
continually  going  on,  the  general  boundary  of  the  whole  never  appears  as 
anything  definitely  fixed.  As,  however,  this  metamorphosis  is  constant 
in  its  nature,  and  only  occurs  in  individual  parts,  we  cannot  regard 
each  one  of  the  forms  resulting  from  this  process  as  a  new  one,  but 
merely  as  a  slight  modification  of  the  one  immediately  preceding  it; 
and  this  peculiar  connection  brings  the  whole  to  us  as  one  individual, 
which,  at  its  first  appearance,  may  be  entirely  different  in  all  its  parts, 
both  in  shape  and  material,  from  what  it  is  at  last ;  but  in  the  con- 
ception of  which  we  must  comprehend  the  whole  series  of  changing 
forms,  wherein  the  widely  distant  members  have  perhaps  no  element 
identical,  if  we  would  attain  to  scientific  knowledge,  if  we  would 
understand  the  object,  aud  not  merely  acquire  a  disjointed,  uncom- 
preheuded,  and  incomprehensible  impression.  From  these  considera- 
tions it  follows,  granting  the  paramount  importance  of  the  morphological 
method  of  observation,  that  we  gain  nothing  by  the  comprehension 
of  the  forms  complete  at  any  one  moment,  but  that  we  must  trace 
out  the  law  of  morphological  development,  and  direct  our  scientific 
inquiries,  not  to  an  individual  complete  at  any  one  period,  but  to  the 
comprehension  of  the  collective  constant  series  of  normally  changing 
forms.  The  conception  of  genera  and  species  in  botany  is  conse- 
quently, therefore,  not  merely  the  result  of  a  comparison  but  also  of 
a  connection  of  the  various  individual  characteristics  with  each  other. 
Iu  this  manner  we  should  lay  a  firm  foundation  for  the  inductions 
to  lead  us  to  a  theory  of  organic  morphology,  if  we  could  but  succeed 
in  completing  the  theory  of  the  formation  of  inorganic  forms.  As 
yet  we  are  far  from  this  point,  and  simply  because  it  is  only  in  the 
most  recent  times,  and  yet  very  imperfectly,  that  the  importance  of 
the  study  of  the  history  of  development  has  been  acknowledged; 
although,  without  this,  botany  would  be  wholly  diverted  of  all 
scientific  principle.  This  deficiency  renders  it  impossible  as  yet  to 
treat  morphology  with  scientific  logical  development,  or  iu  accordance 
with  a  perfectly  systematic  mode  of  arrangement,  as  will  but  too 
obviously  appear  in  my  manner  of  treating  this  subject,  although  the 
blame  of  this  is  only  partially  to  be  imputed  to  me.  It  seems  however 
practicable  perfectly  to  state  the  problem,  and  to  this  end  I  subjoin 
the  following  remarks  : — 

"  We  have  to  construct  the  laws  of  morphological  formation,  and  to 
delineate  the  forms  themselves.  The  first  remains  for  the  present  a 
mere  problem,  the  solution  of  which  must  be  reserved  for  succeeding 
times.  The  second  may  be  accomplished,  although  imperfectly.  I 
say  imperfectly,  because,  instead  of  those  complete  series  of  develop- 
ment of  which  we  ought  alone  to  treat,  we  only  know  a  few  individual 
conditions ;  and  therefore  the  greatest  portion  of  the  task  still  lies 
unperformed  before  us.    Here  we  must  again  distinguish  between — 

1.  Series  of  forms  which  occur  in  all  or  in  very  many  plants  of  a  very 
different  nature,  and  may  therefore  especially  serve  as  the  foundation 
of  the   study  of  vegetable  forms;  that  is,  General  Morpho!  ^y. 

2.  Series  of  forms  which  are  only  peculiar  to  definite  groups  of  plants : 
Special  or  Comparative  Morphology.  These  two  would  further 
branch  off  into  the  consideration  of  form  without  reference  to  its  c  im- 
position from  the  different  forms  of  the  elementary  organs  :  External 
Morphology ;  and  into  the  consideration  of  the  manner  in  which  forms 
are  composed  from  individual  tissues  :  Internal  Morphology  (the 
theory  of  structure — '  Comparative  Anatomy ').  This  last  part  falls 
however  away  from  General  Morphology  :  for  all  that  we  can,  for  the 
present  at  least,  say  is,  that  every  plant  is  composed  of  the  different 
forms  of  the  elementary  organs  which  have  already  been  treated  of. 
Even  with  respect  to  the  second  part,  in  regard  to  Comparative 
Morphology,  it  appears  to  me  unadvisable  to  divide  the  two  sections, 
on  account  of  our  deficiency  of  material ;  I  shall,  therefore,  in  the 
examination  of  the  individual  groups  and  parts  of  plants,  subjoin  all 
that  is  known  concerning  their  structure." 

In  this  work,  iu  the  description  of  the  organs  of  plants,  the  plan  of 
Schleiden  has  been  followed,  and  the  morphology  of  the  separate 
organs  of  plants  will  be  found  under  the  head  of  each  organ.  Illus- 
trations of  the  general  laws  of  morphology  will  also  be  found  under 
the  heads  of  Metamorphosis,  Monster,  and  Unity  of  Organisation. 

In  the  same  mauner  the  laws  of  morphology,  as  far  as  they  are  yet 
understood  in  the  Animal  Kingdom,  will  be  found  referred  to  in  the 
descriptions  of  the  great  families,  and  in  the  articles  Mollusoa  and 
Skeleton. 

MO'RRHUA,  a  genus  of  Fishes  of  the  order  Malacopterygii  and 
section  Subbrachiales.  The  Common  Cod-Fish  may  be  regarded  as  the 
type  of  this  genus,  which  also  contains  the  Haddock  and  several  other 
species,  all  of  which  have  the  ventral  fins  pointed,  and  situated  under 
or  rather  in  advance  of  the  pectorals ;  three  dorsal  fins,  two  anal  fins, 
and  the  chin  furnished  with  a  barbule. 

M.  vulgaris,  Cuv.  (Gadus  Morrhua,  Linn.),  the  Common  Cod, 
usually  about  three  feet  in  length,  but  sometimes  attains  a  much  larger 
size,  and  weighs  from  60  to  70 lbs.  The  upper  parts  of  the  head  and 
body  are  of  an  olive-brown  colour,  mottled  with  yellowish ;  the  under 
parts  aud  the  lateral  lines  are  white,  and  the  fins  are  dusky.  The 
proportions  of  a  specimen  three  feet  in  length  are  as  follows  : — The 
length  of  the  head  compared  with  that  of  the  body  (not  including  the 
tail-fin)  is  as  one  to  two  and  a  half;  the  depth  of  the  body  is  equal  to 
the  length  of  the  head ;  the  first  dorsal  fin  commences  in  a  vertical 
line  just  behind  the  origin  of  the  pectorals;  the  second  dorsal 
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commences  in  a  lino  over  tho  anal  opening,  and  terminates  op])OHito 
the  hinder  point  of  tho  first  anal  fin  ;  tho  third  dorsal  and  the  second 
anal  both  commence  and  terminate  in  tho  same  vortical  lino;  tho  tail 
is  truncated. 

The  Cod-Fish  is  an  inhabitant  of  tho  northern  seas.  In  this 
country  it  is  found  on  all  parte  of  tho  coast;  and  "in  tho  United 
Kingdom  alone  this  fish,  in  tho  catching,  curing,  tho  partial  consump- 
tion, and  sale,  supplies  employment,  food,  and  profit,  to  thousands  of 
the  human  race." 

Tho  account  of  tho  modo  of  fishing,  &c,  given  in  that  most  excellent 
work  tho  'History  of  British  Fishes,'  is  as  follows  : — "  Tho  Cod-Fish 
is  very  voracious,  a  favourable  circumstance  for  the  fishermen,  who 
experience  little  difficulty  in  taking  them  with  almost  any  bait,  when- 
ever a  favourable  locality  is  ascertained.  As  these  fishes  generally 
inhabit  deep  water,  from  25  to  40  and  even  50  fathoms,  and  feed  near 
the  ground  on  various  small  fishes,  worms,  Crustacea,  and  Testacea, 
their  capture  is  only  attempted  with  lines  and  hooks.  Two  sorts  of 
lines,  adapted  for  two  very  different  modes  of  fishing,  are  in  common 
use.  One  mode  is  by  deep-sea  lines,  called  bulters,  on  the  Cornish 
coast;  these  are  long  lines,  with  hooks  fastened  at  regular  distances 
along  their  whole  length  by  shorter  and  smaller  cords  called  snoods ; 
these  snoods  are  6  feet  long  each,  and  placed  on  tho  long  line  12  feet 
from  each  other,  to  prevent  the  hooks  becoming  entangled.  Near  the 
hooks  these  shorter  lines,  or  snoods,  are  formed  of  separate  threads 
loosely  fastened  together,  to  guard  against  the  teeth  of  the  fish.  Some 
variations  occur  at  different  parts  of  the  coast  as  to  the  number  of 
hooks  attached  to  the  line,  as  well  as  in  the  length  of  the  snood  ;  but 
the  distauce  on  the  long  line  between  two  snoods  is  always  double  the 
length  of  the  snood  itself.  Buoys,  buoy-ropes,  and  anchors  or 
grapples,  are  fixed  one  to  each  end  of  the  long  line.  The  hooks  are 
baited  with  sand-launce,  limpet,  whelk,  &c.  The  lines  are  always  laid, 
or,  as  it  is  termed,  shot,  across  the  tide,  for  if  the  tide  runs  upon  the 
end  of  the  line,  it  will  force  the  hooks  together,  by  which  the  whole 
tide's  fishing  is  irrecoverably  lost:  they  are  deposited  generally  about 
the  time  of  slack  water,  betwesn  each  ebb  and  flow,  and  are  taken  up 
or  hauled  for  examination  after  having  been  left  for  about  6  hours,  or 
one  flood  or  ebb. 

"An  improvement  upon  this  more  common  plan  was  some  years 
ago  suggested  by  Mr.  Cobb,  who  was  sent  to  the  Shetlands  by  the 
Commissioners  appointed  for  the  Improvement  of  the  Fisheries.  He 
fixed  a  small  piece  of  cork  within  a  certain  distauce  of  the  hook 
(about  12  inches),  which  suspended  and  floated  the  bait  so  as  to  pre- 
vent its  falling  on  the  ground,  by  which  method  the  bait  was  more 
freely  shown  to  the  fish,  by  the  constant  and  variable  motion  produced 
upou  it  by  the  tide.  In  the  old  way  the  bait  was  frequently  hid  from 
the  fish  by  being  covered  with  sea-weed,  or  was  consumed  by  some  of 
the  numerous  star-fish  and  crabs  that  infest  the  ground. 

"  The  fishermen,  when  not  engaged  in  shooting,  hauling,  or  rebait- 
ing  the  long  lines,  fish  with  hand-lines,  armed  with  two  hooks  kept 
apart  by  a  strong  piece  of  wire  ;  each  fisherman  manages  two  lines, 
holding  one  line  in  each  hand ;  a  heavy  weight  is  attached  to  the 
lower  end  of  the  line,  not  far  from  the  hooks,  to  keep  the  bait  down 
near  the  ground,  where  the  fish  principally  feed.  These  two  modes 
of  line-fishing  are  practised  to  a  great  extent  nearly  all  round  the 
coast;  and  enormous  quantities  of  cod,  haddock,  whiting,  coal-fish, 
pollack,  hake,  ling,  torsk,  and  all  the  various  flat-fish,  usually  called 
by  the  general  name  of  white-fish,  are  taken. 

"  Of  cod-fish  alone  the  number  taken  in  one  day  is  very  consider- 
able ;  from  400  to  550  fish  have  been  caught  on  the  banks  of  New- 
foundland in  10  or  11  hours  by  one  man  ;  and  a  master  of  fishing- 
vessels  trading  from  the  London  market  told  me  that  eight  men 
fishing  under  his  orders  off  the  Dogger  Bank,  in  25  fathoms  water, 
have  taken  eighty  score  of  cod  in  one  day.  These  are  brought  to 
Gravesend  in  stout  cutter-rigged  vessels  of  80  or  100  tons  burthen,  called 
store-boats,  built  for  this  traffic,  with  a  large  well,  in  which  the  fish 
are  preserved  alive  ;  and  of  these  a  portion  is  sent  up  to  Billingsgate 
market  by  each  night-tide. 

"  Well-boats,  for  preserving  alive  the  fish  taken  at  sea,  came  into 
use  in  this  country  early  in  the  last  century  ;  they  are  said  to  have 
been  first  built  at  Harwich  about  1712.  The  store-boats  remain  as 
low  down  as  Gravesend,  because  the  water  there  is  sufficiently  mixed 
to  keep  the  fish  alive.  If  they  were  to  come  higher  up,  it  would 
kill  them. 

"  A  change  has  lately  taken  place  from  the  cod  having  shifted  their 
ground.  Formerly  the  Gravesend  and  Barking  fishermen  obtained  no 
cod  nearer  than  the  Orkneys  or  the  Dogger  Bank ;  but  for  the  last 
two  or  three  years  the  supply  for  the  London  market  has  been  obtained 
by  going  no  farther  than  the  Lincolnshire  and  Norfolk  coasts,  and 
even  between  that  and  London,  where  previously  very  few  fish  could 
be  obtained  .... 

"In  a  natural  state  the  cod  spawns  about  February;  and  nine 
millions  of  ova  have  been  found  in  the  roe  of  one  female.  The  cod 
is  in  the  greatest  perfection  as  food  from  the  end  of  October  to 
Christmas.  It  may,  in  fact,  be  said  of  the  whole  of  the  family  of 
Gadid  i  that  they  are  in  the  best  condition  for  the  table  in  the  cold 
months  of  the  year.  The  young  of  the  cod,  about  6  inches  long, 
abound  at  the  mouth  of  the  Thames  and  Medway  throughout  the 
summer :  as  autumn  advances  they  gain  size  aud  strength,  and  are 
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caught,  from  12  to  10  inches  in  length,  by  lines,  near  the  various  Hind- 
banks  in  tho  channel.  When  of  whiting  size,  they  are  called  Codling* 
and  Skinners;  and  when  larger,  Tamlin  Cod." 

M.  eeylefinus,  Cuv.,  the  Haddock,  a  common  fish  in  our  markets,  is 
of  a  smaller  sizo  than  tho  cod,  which  it  greatly  resembles.  In  a 
specimen  20  inches  long,  tho  length  of  tho  head,  compared  with  that 
of  tho  body,  without  including  the  tail,  is  as  one  to  two  and  a  half ; 
tho  depth  of  the  body  is  less  than  tho  length  of  tho  head  :  the  fins 
are  situated  nearly  as  in  the  cod,  but  they  arc  proportionally  higher, 
especially  tho  anterior  dorsal,  which  is  pointed  :  tho  tail  fin  has  its 
posterior  edge  emarginated.  Its  colour  is  usually  paler  than  tho 
common  cod,  the  back  is  palish-brown,  the  belly  is  silvery  white,  aud 
the  lateral  lino  is  black ;  a  blackish  patch  is  situated  on  tho  side  of 
the  body  behind  the  pectoral  fins,  and  sometimes  extends  over  the 
back,  and  unites  with  tho  corresponding  spot  on  the  opposite  side  ;  tho 
dorsal  fins  aud  tail  are  grayish,  and  tho  pectoral  aud  ventral  fins  aro 
paler. 

This  fish  frequents  for  the  most  part  the  same  localities  as  the 
common  cod,  being  found  in  the  northern  seas.  It  occurs  all  round 
the  coast  of  Great  Britain  and  Ireland,  but  is  said  not  to  exist  either 
in  the  Baltic  or  Mediterranean.  It  is  chiefly  caught  with  long  lines 
baited  with  pieces  cut  from  a  herring  or  sand-launce. 

In  the  'llegne  Animal,'  it  is  said  that  when  the  Haddock  is  salted, 
it  is  called  Hadou,  after  the  English  name  Hadok  ;  and  in  the  '  History 
of  British  Fishes,'  Mr.  Yarrell  states,  that  "  the  French  fishermen  call 
the  haddock  Hadot,"  whence  probably  our  name  was  derived. 

M.  callarias  (Gadus  callarias),  the  Dorse,  the  Variable  Cod.  This 
species  is  admitted  by  Mr.  Yarrell  into  the  list  of  British  species, 
although  the  only  authentic  instances  of  its  capture  have  been  at 
Antrim  and  Cork  in  Ireland.  It  appears  to  be  a  well-known  fish  in 
the  Baltic,  aud  is  frequently  called  the  Baltic  Cod.  It  differs  from 
the  common  Cod,  and  is  subject  to  great  varieties  in  its  characters, 
hence  its  name  of  Variable  Cod. 

M.  lusca  (Asellus  luscus,  Willughby ;  Gadus  luscus,  Linnieus),  tho 
Bib-Pout  aud  Whiting-Pout.  The  Bib  and  Pout  have  sometimes 
been  regarded  as  different  fishes,  but  Yarrell  describes  them  as 
one.  This  fish  is  well  known  on  tho  English  coasts.  From  a 
dark  spot  at  the  origin  of  the  pectoral  fin  in  which  it  ressmblea 
the  Whiting,  it  is  often  called  Whiting-Pout.  It  is  called  Pout, 
Bib,  Blens,  aud  Blinds  from  the  power  it  possesses  of  inflating  a 
membrane  which  covers  the  eyes  and  other  parts  about  the  head. 
The  flesh  is  excellent,  and  like  most  of  the  Gadidx  it  is  best 
eaten  in  November  and  December.  In  form  the  Whiting  Pout  is  the 
deepest  for  its  length  of  the  British  Qadidce.  The  upper  jaw  is  the 
longest ;  the  band  of  teeth  of  several  row3,  those  forming  the  outer 
row  the  largest ;  under  jaw  with  a  single  row;  the  barbule  at  the 
chin  rather  long ;  various  mucous  pores  about  both  jaws ;  the  eyes 
large ;  the  orbits  covered  with  a  loose  membrane  which  the  fish  has 
the  power  of  distending ;  the  diameter  of  the  eye  equal  to  one-third 
of  the  length  of  the  head ;  the  irides  orange  colour ;  the  dorsal  aud 
abdominal  lines  exhibit  considerable  convexity;  the  body  tapers 
rapidly  from  the  line  of  the  ending  of  the  second  dorsal  and  first 
anal  fins ;  the  colour  of  the  head,  back,  and  upper  part  of  the  sides, 
a  yellow  reddish-brown,  becoming  lighter  on  the  belly,  aud  tinged  in 
places  with  bluish-gray  ;  at  the  base  of  the  pectoral  fins  a  black  spot ; 
scales  small  and  deciduous ;  posterior  half  of  the  lateral  line  straight, 
then  rising  in  a  curve  over  the  pectoral  fin ;  all  the  fius,  except  thfe 
ventrals,  dusky-brown ;  the  ventrals  nearly  white ;  the  first  anal  fin 
in  large-sized  specimens  edged  with  fine  blue. 

M.  minuta  (Gadus  minutus,  Linnaeus),  the  Poor  or  Power-Cod. 
Though  similar  to  the  Pout  it  differs  in  many  points.  It  is  not  so 
deep  when  of  the  same  length ;  the  first  anal  tin  does  not  begin  so 
far  forward  as  in  the  Pout  by  nearly  the  whole  length  of  the  base 
of  the  first  dorsal  fiu ;  the  longest  rays  of  the  third  dorsal  fin  and 
the  second  anal  fin  are  shorter  than  the  bases  of  the  respective  fins, 
and  do  not,  therefore,  produce  the  same  vertically  truncated  appear- 
ance as  in  the  same  relative  fins  of  the  Pout;  and  the  barbule  at  the 
chin  is  much  shorter. 

This  fish  is  abundant  in  the  Baltic,  where  its  presence  rejoices  the 
fishermen,  as  it  is  usually  the  precursor  of  the  Cod.  It  is  the 
smallest  of  the  Cod  family,  and  although  on  account  of  its  size  it  is 
more  usually  employed  for  bait,  it  is  very  good  eating.  It  is  scarce 
in  America. 

(Yarrell,  British  Fishes.) 

MORSE.  [Phocim.] 

MORUS,  a  genus  of  Plants  belonging  to  the  natural  order  Movacece. 
The  flowers  are  monoecious ;  the  staminiferous  flowers  spiked ;  calyx 
4-parted,  spreading,  membranous  ;  the  stamens  4,  larger  than  the  calyx, 
with  the  rudiments  of  an  ovary  between  their  bases  ;  the  pistiliferous 
flowers  clustered ;  sepals  4,  scale-like,  imbricating  each  other,  2  being 
opposite  and  external  to  the  other  2  ;  stigmas  2,  linear,  glandular ; 
ovule  solitary,  suspended.  Fruit  consisting  of  the  latwr  flowers 
become  fleshy  and  grown  together,  each  inclosing  a  dry  membranous 
pericarp.  Seed  pendulous  ;  embryo  curved  like  a  horse-shoe,  amongst 
fleshy  albumen,  with  the  radicle  directed  to  the  hilum.  The  species 
are  trees. 

M.  nigra,  the  Black  or  Common  Mulberry,  is  a  small  tree  with  very 
rugged  bark.    The  young  shoots  are  downy;  the  leaves  roundish, 
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cordate,  pubesceut,  coarsely  serrated,  rough  to  the  touch,  slightly 
acuminate;  stipules  oblong,  membranous,  downy,  the  length  of  the 
petiole  or  longer,  deciduous. 

The  Black  Mulberry  is  the  only  species  of  Morus  worthy  of  being 
cultivated  oe  a"  fruit-tree.  It  is  a  native  of  Persia,  and  its  indigenous 
range  appears  to  be  extensive.  Its  introduction  to  this  couutry  dates 
about  the  middle  of  the  sixteenth  century.  Under  great  vicissitudes 
it  proves  very  tenacious  of  life  ;  and  under  ordinary  circumstances  it 
attains,  even  in  this  climate,  a  considerable  age,  for  some  trees  planted 
in  1548  are  still  alive.  The  fruit  is  used  at  the  dessert,  fresh  gathered, 
and  at  the  same  time  it  ought  to  be  so  ripe  as  to  be  just  ready  to  drop 
from  the  tree ;  indeed  the  fruit  may  be  said  to  be  in  the  highest  per- 
fection with  regard  to  ripeness  when  it  actually  drops,  and  hence  a 
grass  plot  surrounding  the  trunk  is  desirable  ;  but  the  trees  are  found 
to  thrive  better  when  the  soil  is  kept  stirred ;  however,  as  grass  will 
be  generally  preferred,  all  strong-growing  sorts  of  grasses  should  be 
avoided  ;  and  it  should  also  be  kept  very  closely  mowed  till  at  least 
immediately  before  the  fruit  ripens.  By  this  means  the  sun's  rays 
will  be  permitted  to  penetrate  the  soil  to  a  greater  depth  than  when 
obstructed  by  a  covering  of  long  grass.  Mulberries  are  also  preserved 
in  the  form  of  a  syrup ;  and  their  juice,  mixed  with  that  of  apples, 
forms  a  beverage  of  a  deep  port- wine  colour,  called  Mulberry-Cider. 

The  soil  for  mulberry-trees  should  be  of  a  light,  rich,  and  mode- 
rately dry  nature.  If  the  subsoil  be  not  naturally  pervious,  it  should 
be  rendered  as  much  so  as  is  possible.  A  good  bottoming  of  brick 
rubbish  will  prove  beneficial  with  regard  both  to  the  growth  of  the 
tree  and  the  flavour  of  the  fruit. 

Propagation  of  the  Mulberry  may  be  effected  either  by  seeds,  cut- 
tings, or  layering.  The  last  is  the  preferable  mode,  where  it  can  be 
conveniently  adopted  ;  and  the  shoots  or  branches  used  for  this  pur- 
pose, as  also  those  intended  for  cuttings,  should  be  selected  from  those 
trees,  or  parts  of  a  tree,  that  have  been  observed  to  be  most  fruitful ; 
for  although  the  plant  is  generally  monoecious,  yet  some  trees  occa- 
sionally assume  a  dioecious  character.  Hence,  likewise,  seedling  plants 
are  not  so  desirable  as  those  propagated  from  trees  previously  ascer- 
tained to  be  prolific ;  and  moreover  seedling  plants  are  a  greater 
number  of  years  in  attaining  a  bearing  state. 

As  the  acquisition  of  a  good  mulberry-tree  is  very  desirable,  the 
following  directions  for  obtaining  a  bearing  tree  readily  and  quickly 
will  be  useful.  If  a  tolerably  large  branch  of  a  vigorous  tree  is 
'ringed,'  and  the  annulation  is  inclosed  in  a  box  filled  with  rich  soil, 
sufficiently  large  to  hold  as  much  as  will  preserve  a  somewhat  uniform 
temperature,  or  at  least  an  approximation  to  that  which  the  roots  of 
a  tree  naturally  experience  in  the  ground,  roots  will  be  readily  emitted 
into  the  earth,  and  in  due  time  the  branch  may  be  cut  off  and  planted. 
A  covering  of  moss  is  useful,  partly  for  maintaining  an  equable  tem- 
perature, and  partly  for  preserving  moisture. 

The  Mulberry-Tree  requires  very  little  pruning  beyond  that  of 
regulating  the  head.  The  season  for  this  operation  should  be  always 
mid-winter ;  for  if  in  a  growing  state,  this  plant  bears  amputation 
very  ill,  especially  as  regards  large  limbs.  Mulberries  have  been 
trained  against  south  walls,  over  which  a  single  plant  has  been  known 
to  extend  upwards  of  ninety  feet  horizontally ;  additional  size  and 
flavour  are  said  to  have  been  gained,  but  certainly  not  so  much  over 
a  standard  on  a  proper  bottom  as  to  compensate  for  the  great 
extent  of  wall-room  occupied. 

M.  alba,  the  White  Mulberry,  is  a  native  of  China,  where  it  forms 
a  small  tree,  and  whence  it  has  been  gradually  carried  westward  till  it 
has  become  a  common  plant  in  most  of  the  temperate  parts  of  the 
Old  World,  forming  in  the  south  of  Europe  a  pollard-tree  by  road- 
Bides.  Its  leaves  are  smooth  and  shining,  usually  heart-shaped  at  the 
base,  and  on  old  trees  ovate  or  oblong,  but  on  young  vigorous  shoots 
as  frequently  divided  into  deep  lobes.  The  fruit  is  white,  insipid,  and 
of  little  value  except  for  feeding  poultry ;  in  this  country  it  is  seldom 
formed.  It  is  on  this  species  that  the  silk-worm  is  chiefly  fed ;  and 
in  silk  countries  many  varieties  are  cultivated  for  the  purpose,  some 
of  which  are  said  to  be  much  better  than  others.  The  common  wild 
kind  is  said  to  s\iit  the  silk-worm  as  well  as  or  even  better  than  any 
other  kind  ;  but  as  it  yields  only  a  small  quantity  of  foliage,  compared 
with  other  sorts,  it  is  principally  employed  as  the  source  of  seeds  from 
which  stocks  are  raised  for  grafting  more  productive  varieties.  Of 
the  latter  each  silk  country  has  its  own  faucy  kinds,  which  there 
would  be  little  advantage  in  noticing  here ;  but  there  is  among  them 
an  exception  of  importance,  the  value  of  which  has  been  recognised 
wherever  it  has  been  cultivated.  Some  years  since  a  mulberry  was 
introduced  into  Prance  from  Manilla,  whence  it  has  gained  the  name 
of  the  Philippine  Mulberry,  the  great  excellence  of  which  seems  uni- 
versally acknowledged.  It  has  straight  smooth  branches,  oval  heart- 
ehaped  leaves  tapering  to  a  point,  thin,  rather  soft,  a  little  blistered 
and  puckered  in  the  middle,  often  drooping,  and  sometimes  more  than 
six  or  even  nine  inches  broad  in  the  dry  climate  of  the  south  of  France. 
It  grows  much  faster  than  the  White  Mulberry,  and  strikes  from 
cuttings  as  freely  as  a  willow,  which  is  not  the  case  with  the  latter. 
The  abundance  of  its  leaves  is  much  greater  than  any  other  known 
variety,  and,  what  is  most  important,  it  is  not  only  freely  eaten  by  the 
silkworms,  but  perfectly  agrees  with  them.  Its  culture  is  now  super- 
seding that  of  all  others  in  the  south  of  Europe,  and  it  is  even  taken 
as  a  stock  on  which  to  graft  the  common  White  Mulberry,  when  the 


latter  is  wished  for.  According  to  M.  Bonafous  this  may  be  done 
either  upon  layers  of  the  Philippine  Mulberry,  headed  down  to  one 
or  two  eyes  above  the  ground,  or  upon  cuttings  seven  or  eight  inches 
long,  which  may  be  planted  immediately  after  having  been  grafted  : 
the  young  plants  will  be  five  or  six  feet  long  the  first  year,  and 
three  or  four  inches  in  circumference.  This  mulberry  is  sometimes 
called  Morus  multicaulis. 

In  this  country  the  White  Mulberry  and  all  its  varieties  suffer  a 
good  deal  from  our  winters,  but  not  so  much  as  to  prevent  its  culti- 
vation. Some  years  ago  an  attempt  was  made  to  introduce  it  and  the 
rearing  of  silkworms  into  Great  Britain  ;  but  the  attempt  failed,  owing 
partly  to  unskilful  management,  but  more  to  the  soft  juicy  condition 
of  the  leaves  in  this  damp  climate,  which  rendered  them  unfit  for  the 
food  of  the  worm. 

(Loudon,  Arboretum  Britannicum.) 

MOSANDERITE,  a  Mineral  belonging  to  the  Cerium  series.  It 
occurs  massive  and  fibrous,  and  crystallised  in  fiat  prisms.  Cleavage 
in  one  direction  distinct,  in  others  indistinct.  Colour  dull  reddish- 
brown.  Streak  grayish-brown.  Hardness  4-0.  Lustre  of  cleavage- 
face  between  vitreous  and  greasy ;  of  other  surfaces  resinous.  Thin 
splinters  translucent,  and  showing  a  bright  red  colour  by  transmitted 
light.  Specific  gravity  2  93  to  2-98.  It  is  found  at  Lammanskaret  in 
Sweden.  According  to  Erdmann  it  consists  mostly  of  silica,  titanic 
acid,  and  the  oxides  of  cerium  and  lanthanium,  with  some  oxide  of 
manganese,  lime,  a  little  magnesia,  potash,  and  water. 

MOSASAURUS,  Mr.  Conybeare's  name  for  a  gigantic  extinct  aquatic 
Saurian,  the  Saurochampsa  of  Wagler.  It  was  at  first  considered  by 
Faujas  St.  Fond  to  be  a  Crocodile,  but  its  true  position  among  the 
Saurians  was  pointed  out  by  Camper  and  confirmed  by  Cuvier. 
Indeed,  previous  to  their  investigations,  the  nearly  perfect  head  of 
this  Saurian,  known  as  the  great  animal  of  Maestricht,  and  found  near 
that  city  in  the  calcareous  freestone  forming  the  most  recent  deposit 
of  the  cretaceous  formation,  wa3  a  stumbling-block  to  naturalists,  some 
of  whom  were  of  opinion  that  it  was  a  whale.  The  zoologists  last 
named,  and  especially  Cuvier,  have  satisfactorily  proved  that  it  was  a 
great  marine  reptile,  and  very  nearly  allied  to  the  Monitor.  [Moni- 
TORIDJ3.]  The  teeth  are  without  true  roots,  not  hollow  as  in  the 
Crocodile,  but  solid  throughout,  and  joined  to  the  sockets  by  a  broad 
bony  basis,  the  result  of  the  hardening  of  the  pulp  from  which  the 
teeth  were  formed,  and  likewise  attached  to  the  jaw  by  the  ossifi- 
cation of  the  pulp  that  had  furnished  the  enamel.  "  This  indurated 
capsule,"  writes  Dr.  Buckland,  in  his  '  Bridgewater  Treatise,'  "  passed 
like  a  circular  buttress  around  its  base,  tending  to  make  the  tooth  an 
instrument  of  prodigious  strength.  The  young  tooth  first  appeared  in 
a  separate  cell  in  the  bone  of  the  jaw,  and  moved  irregularly  across 
its  substance  until .  it  pressed  against  the  base  of  the  old  tooth ; 
causing  it  gradually  to  become  detached,  together  with  its  base,  by  a 
kind  of  necrosis,  and  to  fall  off  like  the  horns  of  a  deer.  The  teeth 
in  the  roof  of  the  mouth  are  also  constructed  on  the  same  principle 
with  those  in  the  jaw,  and  renewed  in  like  manner." 

The  last-mentioned  writer  places  its  organisation  and  its  zoological 
and  geological  relations  in  so  interesting  a  point  of  view  in  the  treatise 
above  mentioned,  that  we  select  his  account  as  the  best  calculated 
to  inform  the  general  as  well  as  the  philosophical  reader  on  these 
points. 

"  The  geological  epoch  at  which  the  Mosasaurus  first  appeared  seems 
to  have  been  the  last  of  the  long  series  during  which  the  oolitic  and 
cretaceous  groups  were  in  process  of  formation.  In  these  periods  the 
inhabitants  of  our  planet  seem  to  have  been  principally  marine,  and 
some  of  the  largest  creatures  were  Saurians  of  gigantic  stature,  many 
of  them  living  in  the  sea,  and  controlling  the  excessive  increase  of  the 
then  extensive  tribes  of  fishes.  From  the  lias  upwards  to  the  com- 
mencement of  the  chalk  formation  the  Ichthyosauri  and  Plesiosauri 
were  the  tyrants  of  the  ocean ;  and  j  ust  at  the  point  of  time  when 
their  existence  terminated,  during  the  deposition  of  the  chalk,  the 
new  genus  Mosasaurus  appears  to  have  been  introduced,  to  supply  for 
a  while  their  place  and  office,  being  itself  destined  in  its  turn  to  give 
place  to  the  Cetacea  of  the  tertiary  periods.  As  no  Saurians  of  the 
present  world  are  inhabitants  of  the  sea,  and  the  most  powerful  living 
representatives  of  this  order,  namely  the  Crocodiles,  though  living 
chiefly  in  water,  have  recourse  to  stratagem  rather  than  speed  for  the 
capture  of  their  prey,  it  may  not  be  unprofitable  to  examine  the 
mechanical  contrivances  by  which  a  reptile,  most  nearly  allied  to  the 
Monitor,  was  so  constructed  as  to  possess  the  power  of  moving  in  the 
sea  with  sufficient  velocity  to  overtake  and  capture  such  large  and 
powerful  fishes  as,  from  the  enormous  size  of  its  teeth  and  jaws,  we 
may  conclude  it  was  intended  to  devour.  The  head  and  teeth  point 
out  the  near  relations  of  this  animal  to  the  Monitors ;  and  the  pro- 
portions maintained  throughout  all  the  other  parts  of  the  skeleton 
warrant  the  conclusion  that  this  monstrous  Monitor  of  the  ancient 
deep  was  25  feet  in  length,  although  the  longest  of  its  modern  con- 
geners does  not  exceed  5  feet.  The  head  here  represented  measures 
4  feet  in  length,  that  of  the  largest  Monitor  does  not  exceed  5  inches. 
The  most  skilful  anatomist  would  be  at  a  loss  to  devise  a  series  of 
modifications  by  which  a  Monitor  could  be  enlarged  to  the  length  and 
bulk  of  a  Grampus,  and  at  the  same  time  be  fitted  to  move  with 
strength  and  rapidity  through  the  waters  of  the  sea ;  yet  in  the  fossil 
before  us  we  shall  find  the  genuine  characters  of  a  Monitor  maintained 
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throughout  tho  wholo  skoleton,  with  such  deviations  only  as  tended 
to  fit  tlio  animal  fur  its  marine  existence. 

"  The  Mosasaurus  hart  scarcely  any  character  in  common  witli  tho 
Crocodile,  but  resembled  tho  Iguanas  in  having  an  apparatus  of  tooth 
fixed  on  tho  pterygoid  bono,  and  placed  in  tho  roof  of  its  mouth,  as 
in  many  serpents  and  fishes,  where  thoy  act  as  barbs  to  prevent  tho 
escape  of  their  prey. 

"  The  other  parts  of  tho  skeleton  follow  tho  character  indicated  by 
the  head.  The  vertebrae  are  all  concavo  in  front  and  convex  behind  ; 
being  fitted  to  each  other  by  a  ball  and  socket  joint,  admitting  easy 
and  universal  flexion.  From  the  centre  of  the  back  to  tho  extremity 
of  the  tail  they  are  destitute  of  articular  apophyses,  which  aro  essential 
to  support  the  back  of  animals  that  move  on  land  :  in  this  respect 
they  agreo  with  the  vertebra)  of  dolphins,  and  wero  calculated  to 
facilitate  the  power  of  swimming ;  the  vertebra)  of  the  neck  allowed 
to  that  part  also  more  flexibility  than  in  tho  Crocodiles. 

"  The  tail  was  flattened  on  each  side,  but  high  and  deep  in  the 
vertical  direction,  like  the  tail  of  a  crocodile,  forming  a  straight  oar 
of  immense  strength  to  propel  the  body  by  horizontal  movements 
analogous  to  those  of  skulling.  Although  tho  number  of  caudal 
vertebra)  was  nearly  the  same  as  in  the  Monitor,  the  proportionate 
length  of  the  tail  was  much  diminished  by  the  comparative  shortness 
of  the  body  of  each  vertebra  ;  the  effect  of  this  variation  being  to  give 
strength  to  a  shorter  tail  as  an  organ  for  swimming;  and  a  rapidity  of 
movement,  which  would  have  been  unattainable  by  the  long  and  slen- 
der tail  of  the  Monitor,  which  assists  that  animal  in  climbing.  There 
is  a  further  provision  to  give  strength  to  the  tail,  by  the  chevron  bones 
being  soldered  firmly  to  the  body  of  each  vertebra,  as  in  fishes." 

The  total  number  of  vertebra  was  133,  nearly  tho  same  as  in  the 
Monitors,  and  more  than  double  the  number  of  those  in  the  Crocodiles. 
The  ribs  had  a  single  head,  and  were  round,  as  in  the  family  of  Lizards. 
Of  the  extremities  sufficient  fragments  have  been  found  to  prove  that 
the  Mosasaurns,  instead  of  legs,  had  four  large  paddles,  resembling 
those  of  the  Plesiosaurus  and  the  Whale  :  one  great  use  of  these  was 
probably  to  assist  in  raising  the  animal  to  the  surface,  in  order  to 
breathe,  as  it  apparently  had  not  the  horizontal  tail  by  means  of 
which  the  L'etacea  ascend  for  this  purpose.  All  these  characters  unite 
to  show  that  the  Mosasaurm  was  adapted  to  live  entirely  in  the  water, 
and  that  although  it  was  of  such  vast  proportions  compared  with  the 
living  genera  of  these  families,  it  formed  a  link  intermediate  between 
the  Monitors  and  the  Iguanas.  However  strange  it  may  appear  to 
find  its  dimensions  so  much  exceeding  those  of  any  existing  lizards, 
or  to  find  marine  genera  in  the  order  of  Sauriaus,  iu  which  there 
exists  at  this  time  no  species  capable  of  living  in  the  sea;  it  is  scarcely 
less  strange  than  the  analogous  deviations  in  the  Megalosaurus  and 
Iguanodon,  which  afford  examples  of  still  greater  expansion  of  the 
type  of  the  Monitor  and  Iguana  into  colossal  forms  adapted  to  move 
upon  the  land.  Throughout  all  these  variations  of  proportions,  we 
trace  the  persistence  of  the  same  laws  which  regulate  the  formation 
of  living  genera,  and  from  the  combinations  of  perfect  mechanism 
that  have  in  all  times  resulted  from  their  operation,  we  infer  the 
perfection  of  the  wisdom  by  which  all  this  mechanism  was  designed, 
and  the  immensity  of  the  power  by  which  it  has  ever  been 
upheld. 

"  Cuvier  asserts  of  the  Mosasaurus,  that  before  he  had  seen  a  single 
vertebra,  or  a  bone  of  any  of  its  extremities,  he  was  enabled  to 
announce  the  character  of  the  entire  skeleton  from  the  examination  of 
the  jaws  and  teeth  alone,  and  even  from  a  single  tooth.  The  power 
of  doing  this  results  from  those  magnificent  laws  of  co-existence 
which  form  the  basis  of  the  science  of  comparative  anatomy,  and 
which  give  the  highest  interest  to  its  discovories." 


Ilead  of  ZIosasaurus  Camperi  (Lacerta  gigantea  of  Summering). 


The  noble  specimen  from  which  the  cut  is  taken  was  discovered  in 
1780,  and  is  in  the  Museum  at  Paris.  At  the  capture  of  Maestricht 
by  the  French  army  it  was  given  up  to  them  for  the  purpose  of  being 
placed  in  the  museum,  according  to  Cuvier,  by  Goddin,  dean  of  the 
chapter  of  that  town,  which,  in  virtue  of  some  droits  of  the  chapter, 
had  taken  it  from  Hoffman,  of  whose  collection  it  formed  the  principal 
feature.  It  is  said  that  tho  French  cannoneers  had  directions  not  to 
point  their  artillery  towards  that  part  of  the  town  in  which  this 
precious  specimen  was  deposited. 

A  cast  of  the  above  specimen,  presented  by  Baron  Cuvier  to 
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Dr.  Mantell,  b  now  iu  the  British  Museum.  In  tho  satno  collection  is 
also  part  of  a  lowor  jaw  of  Mosataurus,  presented  by  Dr.  Petal 
Camper  in  17M.  There  aro  also  several  vertebra;  found  by  Dr.  Mautell 
in  tho  Chalk  of  Lewes.  Casts  aro  also  preserved  iu  the  museums  of 
the  Ooological  Society  and  of  tho  Royal  Colloge  of  Surgeons.  Teeth 
in  every  respect  similar  to  those  found  in  tho  Maestricht  reptile  havo 
been  discovered  by  Dr.  Harlan  in  Philadelphia,  and  other  remain! 
of  this  animal  havo  been  found  in  the  sumo  district. 

(Mantell,  I'ossila  of  the,  British  Museum.) 

MOSCIIATA.  [Actiniad*:.] 

MO'SCHIL>/E,  a  family  of  itumiuant  Quadrupeds  familiarly  known 
as  Musk-Deer. 

Linna)us  defines  the  genus  Moschus,  which  ho  places  between  C'amelv* 
and  Cervus,  under  his  order  Pecora,  as  having  no  horns,  and  the  upper 
canine  teeth  solitary  and  exserted — "Coruui  nulla.  Dentes  Lauiarii 
Superiores  solitarii,  exserti." 

Pennant,  in  the  'Systematic  Index,' gives  it  nearly  the  same  posi- 
tion, the  only  difference  being  that  the  Deer  precedes  it,  and  the  Camel 
follows  it. 

Cuvier,  in  his  last  edition  of  tho  '  Regno  Animal,'  gives  it  the  sarno 
position  that  Linnaeus  assigned  to  it ;  tho  Llamas  (among  the  Camels) 
immediately  preceding  it,  and  the  Deer  (Cervus,  Linn.)  being  next  in 
succession  to  it.  The  French  zoologist  states  that  the  Musks  are 
much  less  anomalous  than  the  Camels,  and  only  differ  from  the  other 
Ruminants  in  the  absence  of  horns,  in  having  a  long  canine  tooth  on 
each  side  of  the  upper  jaw,  which  comes  out  of  the  mouth  in  the 
males,  and  finally,  in  having  in  their  skeleton  a  slight  fibula,  which 
has  no  existence  in  the  Camels.  Ho  adds  that  they  are  charming 
anim  ds  in  regard  to  their  elegance  and  lightness.  The  distinction  of 
the  exserted  upper  canine  tooth,  noticed  by  Cuvier,  is  not  confined  to 
tho  Musks;  such  a  conformation  exists  in  some  of  the  males  of  the 
Cervidte,  the  Munjak  for  instance. 

Mr.  Swainson  is  of  opinion  that  the  Moschidw,  or  Musk-Deer,  con- 
stitute tho  most  aberrant  group  of  the  Ruminants,  and  he  places 
them  between  the  Cervidie  and  the  Camdoj>ard(e,  the  last  family  being 
the  terminating  group  of  his  fourth  tribe,  or  Ruminants. 

M.  F.  Cuvier  enumerates  Moschus  Moschiferus,  M.  Mcminna,  M. 
pygmaus,  M.  Javanicus,  and  M.  Napa,  as  the  only  species  known  at 
present. 

Dr.  J.  E.  Gray,  in  his  'Disposition  of  the  Mammalia'  ('Annals  of 
Phil.,'  1825),  divides  the  family  Bovidce  into  two  sections,  the  first 
with  persistent  horns,  and  the  second  with  either  no  horns  or  deciduous 
horns.  [BoviDiE.]  He  makes  Moschina  the  fourth  sub-family,  and 
arrauges  it  between  Camelina  and  Cewina,  in  the  second  section.  The 
genera  of  Moschina,  in  this  arrangement,  are  Moschus  and  Meminna. 
The  same  author,  iu  June,  1836,  read  to  the  Zoological  Society  of 
London  some  observations  '  On  the  genus  Moschus  of  Linnaeus,  with 
descriptions  of  two  new  species.'  He  remarked  that  the  only  character 
by  which  this  genus,  as  established  by  Linnaeus  and  others,  differs 
from  the  genus  Cervus,  consists  iu  the  absence  of  horns ;  for  the 
elongated  canines  are  common  to  it  and  most  of  the  Indian  species  of 
Cervus,  especially  the  C.  Muntjac.  [Cervid.e.] 

The  character  of  the  fur,  the  degree  of  hairiness  or  nakedness  of  the 
metatarsus,  and  the  presence  or  absence  of  the  inusk-ba*  of  the  male, 
offer  however,  he  observed,  good  characters  for  the  sub-division  of  the 
group  into  three  very  distinct  sections  or  sub-genera. 

The  first  of  thette  divisions,  for  which  Dr.  Gray  would  retain  the 
name  of  Moschus,  comprehends  only  the  Tibet  Musk,  M.  Moschij\rus, 
Linn.  In  commoa  with  the  Deer  and  Antelopes,  it  has,  he  pointed 
out,  the  hinder  and  outer  side  of  the  metatarsus  covered  with  close 
erect  hair,  and,  like  many  of  the  Deer  also,  its  fur  is  quill-like  and 
brittle ;  the  throat  moreover  is  entirely  clothed  with  hair,  aud  the 
males  are  provided  on  the  middle  of  the  abdomen  with  a  large  pouch 
secreting  musk.  Its  young,  like  those  of  most  of  the  Deer,  are 
spotted,  whilst  the  adult  animal  is  plain-coloured. 

Dr.  Gray  further  stated  that  the  division  to  which,  in  the  year  1S21, 
iu  a  paper  in  the  'Medical  Repository,'  he  gave  the  name  of  Mcminna, 
also  consists  of  but  a  single  species,  the  Moschus  Meminna,  Linn.  In 
this  group  the  hinder  edge  of  the  metatarsus  is,  he  observed,  covered 
with  hair ;  aud  there  is  no  musk-bag  in  either  sex.  The  false  hoofs, 
he  remarked,  are  distinct,  although  Linnaeus  and  Buffon  denied  their 
presence. 

The  third  and  last  sub-division  is  characterised  by  Dr.  Gray,  under 
the  name  of  Tragulus,  as  having  the  hinder  edge  of  the  metatarsus 
nearly  bald  aud  slightly  callous,  a  character  which  distinguishes  them 
at  once  from  all  other  Ruminants  ;  the  fur  is  soft,  and  adpressed  like 
that  of  Meminna,  but  not  spotted  even  when  young ;  the  throat  is 
provided  with  a  somewhat  naked,  concave,  sub-glandular,  callous 
disc,  placed  between  the  rami  of  the  lower  jaw,  from  which  a  band 
extends  to  the  fore  part  of  the  chin ;  and  they  have  no  musk-bag. 
Like  all  the  other  species  of  the  Linnasan  genus  Moschus,  they  have 
false  hoofs ;  and  most  of  them  have  the  edges  of  the  lower  jaw,  three 
diverging  bands  on  the  chest,  and  the  under  surface  of  the  body,  more 
or  less  purely  white.  The  species  of  this  division  scarcely  differ  in 
colour  in  the  various  stages  of  their  giowth,  the  young  fawn  resembling 
the  adult  in  every  particular  except  in  size. 

In  this  division,  the  synonymy  of  which  is  stated  to  be  extremely 
confused,  Dr  Gray  reckons  four  species,  two  of  which  he  describes  as 
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new.  Dr.  Gray  stated  that  he  was  unable  to  identify  with  any  of  the 
four  species  mentioned  by  him  on  this  occasion,  or  to  separate  from 
them  as  distinct,  the  Palendoc,  figured  in  Marsden's  '  Sumatra,'  or 
Pygmy  Musk  of  Sumatra,  figured  in  Mr.  Griffith's  edition  of  Cuvier'a 
'  Animal  Kingdom,'  on  which  Fischer  has  established  his  Moschus 
Griffith™.  The  M.  pyymmus  of  Linnaeus,  in  Dr.  Gray's  opinion,  belongs 
to  the  genus  Antil ope ;  the  hinder  part  of  the  tarsus  being  covered 
with  hair,  and  the  false  hcofs  very  small  and  rudimentary,  and 
entirely  hidden  under  the  hair  of  the  feet.  He  thinks  that  the  M. 
Americanus  appears  by  its  spotted  livery  to  belong  to  a  species  of 
Deer;  and  that  the  M.  delicatulus,  or  Leverian  Musk  of  Shaw,  is 
undoubtedly  the  fawn  of  a  deer.  Dr.  Gray  further  observed  that  it  is 
curious  that  Dr.  Shaw  quotes  as  a  synonym  of  the  last-named  species 
the  figure  of  Seba,  on  which  alone  the  M.  Americanus  is  founded, 
while  at  the  same  time  he  enumerates  the  M.  Americanus  as  a  distinct 
Bpecies.    (' Zool.  Proc.,'  183(J.) 

In  the  same  year  Mr.  Ogilby,  in  his  paper  on  the  '  Ruminantia,'  read 
before  the  Zoological  Society,  makes  the  Moschidcs  the  third  family  of 
that  order,  with  the  following  character : — 

Feet  bisulcate  ;  horns  none  ;  incisor  teeth  (primores),  above  none, 
beneath  eight.    Two  genera. 

1.  Moschus. — Rhinaria  large.  Lachrymal  sinuses  none ;  interdigital 
fossa)  none  ;  inguinal  follicles  none  ;  teats  four.   Type  M.  Moschiferus. 

2.  Ixalus  (1). — Rhinaria  none.  Lachrymal  sinuses  small  and  distinct; 
interdigital  fossa}  none ;  inguinal  follicles  small ;  teats  two.  Type, 
/.  Probaton.    ('Zool.  Proc.,'  part  iv.  p.  119.) 

Mr.  Ogilby  goes  on  to  state  that  the  genus  Ixalus,  founded  upon 
the  observation  of  a  single  specimen,  may  eventually  prove  to  belong 
to  a  different  family  :  and  indeed  he  observes  that  it  differs  little  from 
the  true  antelopes;  but  even  supposing  it  to  be  correctly  placed 
among  the  Moschidce,  other  forms,  Mr.  Ogilby  remarks,  are  still 
wanting  to  fill  up  the  chasms  which  evidently  exist  among  the  charac- 
ters of  that  group.  "Two,"  continues  Mr.  Ogilby,  "  are  more  espe- 
cially indicated,  and  our  knowledge  of  the  laws  of  organic  combination, 
and  of  the  constituent  parts  of  other  groups,  gives  us  every  reason  to 
believe  in  their  actual  existence,  and  to  anticipate  their  discovery." 
He  then  proceeds  to  characterise  the  genera  Hinnulus  and  Capreolus, 
observing  that  they  will  probably  be  found,  one  in  the  tropical  forests 
of  the  Indian  Archipelago,  and  the  other  on  the  elevated  table-lands  of 
Mexico  or  South  America. 

"  It  may  appear  a  bold,  perhaps  a  presumptuous  undertaking,"  says 
Mr.  Ogilby,  "  thus  to  predict  the  discovery  of  species  and  define  the 
characters  of  genera,  of  whose  actual  existence  we  have  no  positive 
knowledge ;  but,  as  already  remarked,  all  the  analogies  of  nature, 
whether  derived  from  organic  combination,  or  from  the  constituent 
members  of  similar  groups,  are  in  favour  of  the  supposition ;  and  I 
may  observe  further,  that  the  recent  discovery  of  the  genus  Ixalus, 
if  indeed  it  eventually  prove  to  be  a  genus,  of  which  I  had  long  pre- 
viously defined  the  characters,  as  I  have  here  done  for  the  presumed 
genera  Hinnulus  and  Capreolus,  strengthens  my  belief  in  the  actual 
existence  of  these  forms,  and  increases  the  probability  of  their  future 
discovery."  The  family  is  placed  by  Mr.  Ogilby  between  the  Cervidoe 
and  Capridce. 

The  same  author  makes  Tragulus  (type  Anlilope  \nj(jmoea)  the  first 
genus  of  his  family  Bovidce. 

The  Moschidoz  do  not  differ  much  from  the  other  Ruminants  ;  the 
leading  differences  are  given  above,  and  the  general  osseous  structure 
if  the  form  may  be  collected  from  the  following  cuts  : — 


.Skeleton  of  ilo&chus  Moschiferus. 
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Dental  Formula  :— Incisors,     ;  Canines,-?—1  •  Molars, 6—  =  34 
8  0—0  6—0 


Teeth  of  Moschus  Moschiferus.    F.  Cmier. 

The  canine  teeth  go  far  back  into  the  upper  jaw,  as  will  be  seen  from 
the  following  figure  of  one  of  them.  It  is  not  impossible  that  the 
so-called  canine  teeth  of  Ursus  cultridens  may  be  the  canine  teeth  of 
»n  extinct  ruminant  allied  to  this  family,  or  that  of  the  Cervidce. 

[FflLIDCE.] 


Canine  Tooth  of  Moschus  Moschiferus. 

Moschus  Moschiferus,  the  Musk,  or  Tibet  Musk.  It  has  somewhat  of 
the  form  of  a  Roebuck ;  but  higher  behind  than  it  is  at  the  shoulder, 
from  the  upper  part  of  which  to  the  sole  of  the  foot  it  measures  about 
2  feet  3  inches ;  whilst  from  the  top  of  the  haunches  to  the  soles  of  tho 
hind  feet  the  measurement  is  about  2  feet  9  inches.  Ears  long  and 
rather  narrow,  m  the  inside  pale-yellow  and  dark-brown  outside.  Hair 
on  the  body  suberect,  long,  each,  hair  marked  with  short  waves  from 
top  to  bottom,  ash-coloured  near  the  base,  black  or  blackish  near  the 
end,  and  rusty  at  the  tips.  Chin  yellow.  The  colours  vary.  Most  of 
the  adults  are  plain-coloured.  In  some,  and  such  is  the  individual 
figured  by  Pennant,  the  fore  part  of  the  neck  is  marked  on  each  side 
with  long  white  stripes  from  the  head  to  the  chest,  the  back  striped 
transversely  with  pale-brown  reaching  to  the  sides,  which  are  also 
dappled  with  a  lighter  colour.  Hoofs  very  long  and  deeply  divided, 
spurious  hoofs  very  long.  Tail  about  an  inch  long,  concealed  in  the 
hair.    Scrotum  rutilum.    Penis  vix  percipiendus.  (Pennant.) 

Female  less  than  the  male,  and  wants  the  two  tusks. 

Young,  spotted. 

The  Musk  is  a  mountain  animal,  timid  and  shy,  and  a  lover  of 
solitude.  Precipices  covered  with  pines  and  almost  inaccessible  crags 
are  its  favourite  haunts  ;  and  the  musk-hunter  often  perils  his  life  in 
the  dangerous  chase ;  for  when  hotly  pursued  the  animal  takes  refuge 
frequently  in  the  highest  fastnesses,  leaving  men  and  dogs  with  scarcely 
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tho  possibility  of  access  to  the  precipitous  summits  to  which  it  flics. 
And  yet  the  slaughter  made  among  thorn  must  at  one  time  have  boon 
great,  and  tho  animals  abundant ;  for  Tavoruior  bought  in  one  journey 
7673  musk-bags.  The  bag,  or  tumor,  containing  this  woll-kuown  drug 
is  peculiar  to  the  male  :  it  is  kidney-shaped,  pendulous,  of  tho  size  of 
a  hen's  egg,  and  situated  beneath  tho  abdomen.  There  aro  said  to  be 
tw>  apertures,  the  larger  oblong,  tho  smaller  round,  and  covered  with 
hair:  and  on  the  application  of  pressure  tho  musk  may  be  forcod 
through  the  apertures.  It  is  brown  and  unctuous.  This  bag  the 
hunters  out  off,  and  tie  it  up  for  sale,  but,  like  everything  that  is 
calculated  for  the  mo  of  man  and  is  the  object  of  commerce,  it  is  said 
to  be  adulterated  by  tho  admixture  of  foreign  matter,  and  pieces  of 
lead  are  stated  to  have  been  found  enveloped  in  it,  for  the  purpose  of 
increasing  the  weight.  Tho  musk  which  comes  from  Tibet  is  con- 
sidered the  best,  and  used  to  bear  tho  highest  price  ;  tho  bag  is  more 
or  less  full,  and  the  quality  more  or  loss  good,  according  to  the  ago 
and  hoalth  of  the  animal.  When  dry,  musk  is  dark-brown,  inclining 
to  red,  or  rusty-black,  and  appears  more  or  less  granulated.  To  the 
taste  it  is  rather  bitter  and  somewhat  acrid.  It  is  perhaps  the  strongest 
and  most  pungent  of  perfumes,  and  so  subtle  that  every  thing  near  it 
becomes  infected,  and  for  a  long  time  retains  the  odour ;  vessels  of 
silver  even,  a  metal  which,  as  much  as  if  not  more  than  others,  readily 
beoomes  purified  from  odorous  substances,  do  not  part  with  the  scent 
of  musk,  which  may  have  been  placed  in  them,  for  a  long  time. 
When  fresh,  or  exposed  in  largo  quantities,  its  effects  upon  the  nervous 
system  are  said  to  be  absolutely  violent ;  and  it  is  stated  that  blood 
has  been  forced  from  the  nose,  eyes,  and  ears,  of  those  who  have  im- 
prudently inhaled  the  vapour  of  a  considerable  quantity.  When 
Chardin  made  his  purchases,  he  secured  himself  from  the  sudden 
effects  of  the  smell  by  covering  his  face  with  a  handkerchief  several 
times  folded.  The  mere  skin  of  the  animal  fills  the  place  where  it  is 
kept  with  the  perfume  for  a  long  period.  In  medicine  it  is  used  for 
nervous  and  convulsive  oases  in  considerable  doses.  The  flesh  of  the 
animals,  though  that  of  the  males  is  rather  highly  flavoured  with  musk, 
is  eaten  by  the  Russians  and  Tartars.  In  ruttiug-time  this  flavour  is 
most  predominant. 

It  is  a  native  of  Tibet ;  the  province  of  Mohang  Meng  in  China ; 
Tonquin,  and  Bootan ;  about  the  lake  Baikal ;  and  near  the  rivers 
Yeuesei  and  Argun.  Found  from  lat.  60°  to  44°  or  45° ;  but  never 
wanders  so  far  south,  except  when  forced  through  hunger,  by  great 
falls  of  snow,  when  it  migrates  to  feed  on  corn  and  new-grown  rice. 
(Pennant.) 


Mask,  or  Tibet  Musk  [Moschus  Moschiftrui). 


The  description  given  by  Linnaeus  of  this  species  is  an  example  of 
his  great  neatness.  He  describes  the  Tibet  Musk  as  Moschus  folliculo- 
umbilicali ;  and  this  is  the  distinction  of  the  species,  as  far  as  we  yet 
know.  It  does  not  appear  to  have  been  known  to  the  ancients,  but 
seems  to  have  been  first  mentioned  by  the  Arabians.  Serapion 
described  it  in  the  8th  century. 

There  are  three  other  species  of  Moschus — M.  SibLricus,  the  Kubaya, 
a  native  of  Siberia ;  M.  leucogastcr,  the  White-Bellied  Musk,  a  native 
of  Nepaul ;  M.  chrysogaster,  the  Golden- Eyed  Musk,  also  from  Nepaul. 
The  Moschus  aquaticus,  Ogilby,  the  Boomorah  of  West  Africa,  is  the 
Hyomoschus  aquaticus  of  Gray. 

Meminna  Indica  (Moschus  Meminna,  Linn.).  It  is  the  only  species 
known. 

Length  about  17  inches.  Ashy-olive;  throat,  breast,  and  belly 
white,  sides  and  haunches  spotted  and  barred  transversely  with  white  : 
ears  large  and  open,  tail  very  short.    Weight  about  5  4  lbs. 

It  is  a  native  of  Ceylon  and  Java.  (Pennant.)  Colonel  Sykes 
informs  us  that  it  is  the  Peesoreh  of  the  Mahrattas,  and  that  it  is  found 
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in  considerable  numbers  in  tho  dense  woods  of  the  Western  Ghauts, 
but  never  on  tho  plains.  ('  ZooL  Proc.,'  1831.)  Pennant  described  it 
from  a  drawing  communicated  by  (Joveruor  Lotc-n,  of  C<-ylon. 


Meminna  Indieu. 


Skeleton  of  Meminna. 


Tragulus  Javanicus,  Pallas  (Moschus  Javanicus,  Gmelin  and  Raffles  ; 
M.  Napu,  F.  Cuvier),  is  the  size  of  a  large  hare.  Body  heavy.  Limbs 
very  delicate.  Head  arched  and  long.  Eyes  large,  but  not  expressive. 
General  colour  brown  mixed  with  blackish-gray  or  yellow  reflections; 
yellow  predominating  along  the  back  and  tail,  on  the  legs,  the  neck, 
and  head ;  the  gray  and  black  prevail  on  the  lower  part  of  the 
shoulders,  on  the  sides,  and  thighs.  These  different  tint3  are  the 
result  of  the  colouring  of  the  hairs,  which  on  those  parts  which  are 
yellow  are  of  that  colour  for  the  greatest  part  of  their  length  and 
black  at  the  point,  and  where  the  hairs  lie  very  thick  and  one  on  the 
other,  some  of  the  parts  appear  black.  Lower  jaw  white ;  two  white 
lines  which  spring  from  it  extend  thence  beyond  the  cheeks;  two 
other  white  bauds  spring  from  the  same  point  as  the  first,  and 
terminate  at  the  shoulders ;  a  middle  band  descends  on  the  breast, 
widening  in  its  descent,  and  is  lost  in  the  white  of  that  part.  The 
upper  edge  of  the  first  two  white  bands  is  bordered  with  black,  and 
the  other  bands  are  all  separated  from  each  other  by  hairs  of  a 
brownish-black  colour.  Belly,  anterior  and  upper  part  of  the  hind 
legs,  posterior  and  upper  part  of  the  fore  legs,  and  the  under  part  of 
the  tail,  white.  End  of  the  muzzle  naked.  Eyes  surrounded  with  a 
naked  part,  from  which  springs  a  band  without  hairs  which  goes  to 
the  muzzle.  These  naked  parts  are  black  with  a  slight  tint  inclining 
to  violet.  The  toes  are  united,  by  a  rather  loose  membrane,  nearly 
to  the  origin  of  the  hoofs,  which  are  very  long  and  pointed  ;  the 
spurious  hoofs  are  also  long,  cylindrical,  and  pointed  Length  about 
24  inches.  Height  to  the  shoulder  rather  more  than  9  inches,  to  the 
top  of  the  haunches  rather  more  than  a  foot. 

Mr.  Bennett  observes  that  M.  F.  Cuvier  regards  five  radiating  bands 
as  the  distinctive  character  of  the  Napu,  and  three  as  that  of  the 
Kanchil ;  whereas,  in  truth,  the  number  is  the  same  in  both,  and  the 
difference  is  only  in  their  disposition. 

The  Napu  comes  from  Java  and  Sumatra. 

Sir  Stamford  Raffles  states  that  this  species  frequents  thickets  near 
the  sea-shore  and  feeds  principally  upon  the  berries  of  a  species  of 
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Ardisia.  He  adds  that  it  can  be  easily  trained,  when  taken  young, 
and  will  become  quite  familiar. 


Ifapu  [Tingiilns  Javauicui). 


Dr.  Gray  refers  also  to  this  genus  Moschus  Kanchil  (Javan  Musk  of 
Shaw,  Le  Chevrotain  de  Java  of  Buffon) ;  31.  fulviventer  (Le  jeune 
Chevrotain  of  Buffon);  and  31.  Stanleyamis,  of  which  last,  in  1830', 
there  were  four  living  specimens  in  the  magnificent  collection  of  the 
Earl  of  Derby  at  Knowsley  ;  and  two  others,  consisting  of  a  specimen 
of  each  of  the  varieties,  in  that  of  the  Zoological  Society  of  Loudon, 
the  gift  of  her  present  Majesty.  With  the  exception  of  the  last, 
whose  locality  is  not  known,  these  are  Oriental,  the  Kanchil  being 
an  inhabitant  of  Java,  and  the  Trayulus  fulviventer  a  native  of  the 
Malacca  Islands  and  the  East  In'lian  Peninsula,  but  the  habitat  of 
T.  fulviventer  is  given  by  Dr.  Gray  with  a  query. 

Fossil  3Ioscliid(c. — The  following  species  are  recorded  :  31.  antiquus, 
Kaup  (Epplesheim  Sand);  31.  Bevgalensis  (Tertiary,  north-east  border 
of  Bengal,  Pentland) ;  3f.  Prattii  (Tertiary,  Isle  of  Wight,  Pratt). 
Dr.  Schinz  also  mentions  the  teeth  of  these  ruminating  animals  as 
occurring  in  the  Tertiary  Coal  of  Zurich ;  of  which,  one,  he  says,  is 
scarcely  larger  than  the  teeth  of  the  small  musk;  the  other  belongs 
to  a  species  of  deer.  Remains  of  Moschus  are  also  mentioned  by 
Jiiger  (Tertiary,  Bean  Iron-ore  (Bohnerz)  of  the  Rauh  Alp). 

MOSQUITO,  a  term  applied  to  certain  stinging  Flies  belonging  in 
all  probability  to  several  distinct  genera.  The  mosquitoes  are  either 
gnats  or  gnat-like  insects,  which  are  furnished  with  a  proboscis 
adapted  for  piercing  the  flesh,  and  at  the  same  time  forming  a  kind 
of  siphon  through  which  the  blood  flows  ;  this  instrument  moreover 
injects  into  the  wound  which  it  makes  a  poison  which  causes 
inflammation. 

Many  insects  called  Mosquitoes  probably  belong  to  the  same  tribe 
as  the  Common  Gnat  (Cidex,  Linn.) ;  Humboldt  however  asserts  that 
the  insects  known  by  that  name  in  America  belong  to  the  genus 
Simidium,  and  that  the  Culices,  which  are  equally  numerous  and 
annoying,  are  called  Zaucudoes,  which  means  long  legs.  The  former 
are  what  the  French  call  Moustiques,  and  the  latter  Cousins. 

The  genus  Simidium,  according  to  Macquart  ('  Suites  a  Buffon ; 
Hist.  Nat.  des  Insectes — Dipteies'),  belongs  to  the  family  Tipulariw 
and  section  Tipidarice-florales,  and  is  thus  characterised  : — Fourth 
joint  of  the  palpi  rather  elongated  and  slender ;  antenna;  cylindrical, 
11-jointed;  eyes  round,  ocelli  wanting;  basal  joint  of  the  tarsi  as 
long  as  the  others  taken  together;  wings  very  broad,  basal  and 
marginal  cells  very  narrow. 

M.  Macquart,  in  his  account  of  the  habits  of  the  species  of  this 
genus,  says,  "They  frequent  the  leaves  of  shrubs  under  trees,  and 
live  upon  the  juices  found  upon  those  leaves,  especially  such  as  are 
produced  by  the  plant-lice ;  they  do  not  however  confine  themselves 
to  this  kind  of  nourishment,  but  when  opportunity  offers,  like  gnats, 
they  suck  the  blood  of  animals,  and  produce  an  equally  painful 
wound.  Their  proboscis  is  much  less  complicated  than  that  of  the 
gusits,  consisting,  as  in  other  Tipularias,  merely  of  a  labrum  aud 
lingua ;  these  parts  however  are  more  developed  than  usual.  These 
minute  flies  are  constantly  in  motion,  and  in  running  apply  the  whole 
sole  of  the  anterior  tarsus  to  the  plane  upon  which  they  may  be 
moving;  they  moreover  appear  to  use  their  fore  legs  as  feelers." 

The  following  is  an  account  of  the  structure  of  Culex  3Iosquito, 
the  Mosquito  of  the  Americans,  by  an  American  observer : — 

"  The  male  mosquito  differs  considerably,  as  is  well  known,  from 
the  female;  his  body  being  smaller  and  of  a  darker  colour,  and  his  j 
head  furnished  with  antennae  and  palpi  in  a  state  of  greater  develop- 
ment. Notwithstanding  the  fitness  of  his  organs  for  predatory  [ 
purposes  he  is  timid,  seldom  entering  dwellings  or  annoying  man, 
but  restricts  himself  to  damp  and  foul  places,  especially  sinks  and 
rivies.  The  female,  on  the  other  hand,  gives  greater  extension  to 
er  flight,  aud,  attacking  our  race,  is  the  occasion  of  no  incon- 


siderable disturbance  and  vexation  during  the  summer  and  autumn 
months. 

"  The  head  of  the  male  mosquito,  about  0*67  mm.  [millimetres] 
wide,  is  provided  with  lunate  eyes,  between  which  in  front  superiorly 
are  found  two  pyriform  capsules  nearly  touching  each  other,  and 
having  implanted  into  them  the  very  remarkable  antennae. 

"  The  capsule,  measuring  about  0'21  mm.,  is  composed  of  a  horny 
substance,  and  is  attached  posteriorly  by  its  pedicle,  while  aute- 
riorly  it  rests  upon  a  horny  ring,  united  with  its  fellow  by  a 
transverse  fenestrated  band,  and  to  which  it  is  joined  by  a  thin  elastic 
membrane.  Externally  it  has  a  rounded  form,  but  iuternally  it 
resembles  a  certain  sort  of  lamp-shade  with  a  constriction  near  its 
middle ;  and  between  this  inner  cup  aud  outer  globe  there  exists 
a  space,  except  at  the  bottom  or  proximal  end,  where  both  are 
united. 

"  The  antennae  are  of  nearly  equal  length  in  the  male  and  the 
female. 

"In  the  male  the  antenna  is  about  1'75  mm.  in  length,  and  consists 
of  14  joints,  12  short  and  nearly  equal,  aud  2  long  aud  equal,  terminal 
ones,  the  latter  measuring  together  0'70  mm.  Each  of  the  shorter 
joints  has  a  femestrated  skeleton  with  an  external  investment,  and 
terminates  simply  posteriorly,  but  is  encircled  anteriorly  with  about 
40  papillae  upon  which  are  implanted  long  and  stiff  hairs,  the  pi-oximal 
sets  being  about  079  mm.  and  the  distal  ones  0'70  mm.  in  length;  and 
it  is  beset  with  minute  bristles  in  front  of  each  whorl. 

"  The  two  last  joints  have  each  a  whorl  of  about  20  short  hairs  near 
the  base. 

"In  the  female  the  joints  are  nearly  equal,  number  but  13,  and  have 
each  a  whorl  of  about  a  do/en  small  hairs  around  the  base.  Here,  as 
well  as  in  the  male,  the  parts  of  the  antennae  enjoy  a  limited  motion 
upon  each  other,  except  the  basal  joint,  which,  being  fixed,  moves 
with  the  capsule  upon  which  it  is  implanted. 

"  The  space  between  the  inner  and  outer  walls  of  the  capsule,  which 
we  term  confidently  the  auditory  capsule,  is  filled  with  a  fluid  of 
moderate  consistency,  opalescent,  aud  containing  minute  spherical 
corpuscles,  and  which  probably  bears  the  same  relation  to  the  nerve 
as  does  the  lymph  in  the  scalae  of  the  cochlea  of  higher  animals.  The 
nerve  itself  of  the  antenna  proceeds  from  the  first  or  cerebral  ganglion, 
advances  towards  the  pedicle  of  the  capsule  in  company  with  the 
large  trachea  which  sends  its  ramifications  throughout  the  entire 
apparatus,  and,  penetrating  the  pedicle,  its  filaments  divide  into  two 
portions.  The  central  threads  continue  forwards  into  the  antenna 
aud  are  lost  there  ;  the  peripheral  ones,  on  the  contrary,  radiate  out- 
wards in  every,  direction,  enter  the  capsular  space,  and  are  lodged  for 
more  than  half  their  length  in  sulci  wrought  in  the  inner  wall  or  cup 
of  the  capsule. 

"  In  the  female  the  disposition  of  parts  is  observed  to  be  nearly  the 
same,  excepting  that  the  capsule  is  smaller,  and  that  the  last  distal 
antennal  joint  is  rudimental. 

"  The  proboscis  does  not  differ  materially  in  the  two  sexes ;  but  the 
palpi,  although  consisting  in  both  instances  of  the  same  number  of 
pieces  are  very  unlike.  In  the  female  they  are  extremely  short,  but 
in  the  male  attain  the  length  of  2  73  mm. ;  while  the  proboscis 
measures  but  2-16  mm.    They  are  curved  upwards  at  the  extremity. 

"If  an  organ  of  hearing,  similar  to  that  described  by  Treviranus  as 
belonging  to  the  Blalta  orientalis,  exist  in  the  head  of  the  Mosquito, 
the  tympanum  must  be'  of  exquisitely  minute  proportions,  because  the 
head,  which  has  a  diameter  of  only  0  67  mm.,  is  almost  entirely  occu- 
pied by  the  corneal  plaques,  the  capsules,  and  the  attachments  of  the 
neck  and  of  the  buccal  apparatus.  The  membrana  tympani  must 
therefore  be  so  small  as  to  preclude  the  idea  of  its  being  put  in 
vibration  by  any  sounds  other  than  those  infinitely  more  acute  than 
are  produced  by  the  insect  itself,  and  the  use  of  such  an  organ  for 
the  purposes  of  intercommunication  must  be  highly  problematical. 
But  no  trace  of  such  a  disposition  is  to  be  found  in  the  head,  nor 
very  certainly,  also,  in  the  body;  and  we  are  obliged  to  look  for  some 
organ  which  may  answer  the  requirements  of  au  effective  auditory 
apparatus. 

"  The  position  of  the  capsules  strikes  us  as  extremely  favourable  for 
the  performance  of  the  function  which  we  assign  to  them ;  besides 
which  there  present  themselves  in  the  same  light  the  anatomical 
arrangement  of  the  capsules,  the  disposition  and  lodgment  of  the 
nerves,  the  fitness  of  the  expanded  whorls  for  receiving,  and  of  the 
jointed  antennae  fixed  by  the  immoveable  basal  joint  for  transmitting, 
vibrations  created  by  sonorous  modulations.  The  intra  capsular  fluid, 
is  impressed  by  the  shock,  the  expanded  nerve  appreciates  the  effect 
of  the  sound,  and  the  animal  may  judge  of  the  intensity,  or  distance, 
of  the  source  of  sound,  by  the  quantity  of  the  impression  :  of  the 
pitch,  or  quality,  by  the  consonance  of  particular  whorls  of  the  stiff 
hairs,  according  to  their  lengths ;  and  of  the  direction  in  which  the 
modulations  travel,  by  the  manner  in  which  they  strike  upon  the 
antennae,  or  may  be  made  to  meet  either  antenna,  in  consequence  of 
an  opposite  movement  of  that  part. 

"  That  the  male  should  be  endowed  with  superior  acuteness  of  the 
sense  of  hearing  appears  from  the  fact,  that  he  must  seek  the  female 
for  sexual  union  either  in  the  dim  twilight  or  in  the  dark  night,  when 
nothing  save  her  deep  sharp  humming  noise  can  serve  him  as  a  guide. 
The  necessity  for  an  equal  perfection  of  hearing  doe3  not  exist  in  the 
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female;  and  accordingly  wo  find  that  the  organs  of  the  ono  attain  to 
a  dovelopment  which  the  otliors  never  reach.  In  these  views  we 
believe  ourselves  to  be  borne  out  by  direct  experiment,  in  connection 
with  which  we  may  allude  to  the  greater  difficulty  of  catching  tho 
malo  Mosquito. 

"In  the  course  of  our  observations  we  have  arrived  at  the  conclusion 
that  the  antennas  serve,  to  a  considerable  extent,  as  organs  of  touch 
ii  tho  female:  for  the  palpi  are  extremely  short,  while  tho  antenn;o 
\ro  very  moveable,  and  nearly  equal  the  proboscis  in  length.  In  the 
male  however  the  length  and  perfect  development  of  tho  palpi  would 
lead  us  to  look  for  the  seat  of  the  tactilo  sense  elsewhere;  and 
in  fact  we  find  the  two  apical  antennal  joints  to  bo  long,  moveable, 
and  comparatively  free  from  hairs  ;  and  the  relativo  motion  of  tho 
remaining  joints  very  much  more  limited."  (Dr.  Christopher  Johnston, 
Quarterly  Journal  of  Microscopical  Science.) 

MOSS-AGATE.  [Agate.] 

MOSSES,  [Musci.] 

MOTACILLA.     [Blue-Bird;  Blue-Breast;  Erytiiaca;  Mota- 

CILLINiE.] 

MOTACILLIN^E,  or  MOTACILLID;E,  a  sub  family  of  Birds 
belonging  to  the  family  Sylviadce.  [Sylviad^E.]  They  are  an  activo 
graceful  race,  tripping  it  along  the  smooth  shaven  grassplots,  edges  of 
ponds,  and  sandy  river-shores  in  unwearied  search  for  their  insect-food, 
and  with  tails  which  never  cease  to  vibrate  as  long  as  their  restless 
little  bodies  are  in  action.  The  species  are  natives  of  the  Old  World 
only — Europe,  Asia,  and  Africa.  At  least  the  form  does  not  appear 
to  have  been  hitherto  detected  in  America,  and  that  contiucnt  has  now 
been  much  searched  by  zoologists. 

The  genus  Motacilla,  as  it  was  left  by  Linnrcus,  in  his  last  edition 
of  the  '  Systema  Natura>,'  comprised  the  following  species  : — 


M.  luscinia. 
M.  calidris. 
M.  modularis. 
M.  schoenobenus. 
M.  campestris. 
M.  curruca. 
M.  hippolais. 
M.  salicaria. 
M.  sylvia. 
M.  ficcdula. 
M.  alba. 
M.  fiava. 
M.  tiphia. 
M.  stapazina. 
M.  cenanthe. 
M.  rubetra. 
M.  rubicola. 
M.  africapilla. 
M.  Pennsylvania. 
M.  ckrysoptera. 
M.  coronata. 
M.  Senegalensis. 
M.  varia. 
M.  Cap  ens  is. 


M.  icterocephala. 
M.  Dominica. 
M.  Canadensis. 
M.  maderaapatana. 
M.  aurocapilla. 
M.  petechia. 
M.  dumetorum. 
M.  cinnaiuomea. 
M.  caparata. 
M.  phmnicurus. 
M.  erithacus. 
M.  guira. 
M.  Suecica. 
M.  sialis. 
M.  fulicata, 
M.  Cayana. 
M.  velia. 
M.  ccerulea. 
M.  sibilla. 
M.  rubecula. 
M.  troglodytes. 
M.  calendula. 
M.  regulus. 
M.  trochilus. 


Here  we  find  assembled  with  the  true  Wagtails,  the  Nightingale, 
the  Redstart,  the  Robin,  the  Wren,  the  Whitethroat,  the  Black-Cap, 
the  Stonechat,  the  Blue-Bird,  the  Hedge  and  other  warblers,  and  the 
Golden-Crested  Wren. 

It  may  well  be  supposed  that  many  a  group,  not  to  say  family,  has 
been  formed  at  the  expense  of  this  genus  Motacilla;  and  in  this 
work  the  arrangements  of  moi'e  modern  ornithologists  will  be  found 
under  the  title  Sylviad^!. 

In  the  present  article  we  propose  to  restrict  ourselves  to  the  True 
Wagtails. 

These  have  been  thus  sub-divided  by  Cuvier  : — 

1.  Les  Hochequeues  (Motacilla,  Bechst.). — The  Wagtails,  according 
to  Cuvier,  join  to  a  bill  still  more  slender  than  that  of  the  Fauvettes, 
a  long  tail  which  they  elevate  and  depress  incessantly,  lengthened  legs, 
and,  especially,  scapular  feathers  long  enough  to  cover  the  end  of  the 
wing  when  folded,  which  gives  them  a  certain  degree  of  aproximation 
to  the  greater  part  of  the  Waders.  The  following  are  Cuvier' s  sub- 
divisions : — 

2.  The  Wagtails  properly  so  called,  or  Lavandieres.  (Motacilla, 
Cuv.). — These  have  still  the  claw  of  the  hind-toe  curved  like  the  other 
Bee-Fins.    They  live  near  the  water-side.    Ex.  M.  alba. 

3.  The  Bergeronettes  (Budytes,  Cuv.). — The  Bergeronettes  have, 
with  the  other  characters  of  the  Lavandieres,  the  claw  of  the  hind  toe 
elongated  and  but  little  arched,  which  approximates  them  to  the 
Pipits.  [Anthus;  Alaudin^:.]  They  haunt  pastures  and  seek  for 
insects  among  the  flocks,  whence  their  French  name.  Ex.  M. 
(Budytes)  flava. 

The  genus  Motacilla  thus  limited,  including  the  sub-genus  Budytes 
may  be  thus  characterised  : — Bill  slender,  subulate,  straight,  carinated, 
angulated  between  the  nostrils,  emarginated  at  the  tip  ;  the  edges  of 
both  mandibles  slightly  compressed  inwards.  Nostrils  basal,  lateral, 
oval,  and  partly  concealed  by  a  naked  membrane.  Wings  of  moderate 
•ize;  the  first  quill-feather  the  longest,  the  second  and  third  equal  in 


length  and  nearly  as  long  U  tho  first;  the  llllliil.il  very  long.  Tarsus 
much  longer  than  the  mi' Idle  toe;  the  outer  toe  of  the  three  in  front 
joined  to  tho  middle  too  at  iti  base  ;  the  claw  of  tho  bind-too  nome- 
times  elongated.  Tail,  of  12  feathers,  long  and  nearly  even  at  the 
end.  (Yarrell.) 

M.  Yarrellii  (Gould),  tho  Pied  Wagtail.— Spring  Plumage. — Male.— 
Forehead,  cheeks,  sides  of  the  neck,  and  lower  parte,  pure  white; 
occiput,  nape,  throat,  breast,  (eatbem  of  tho  middle  of  tho  tail  and 
its  upper  coverts,  deep  black  ;  baek  aud  sides  ash-colour,  covert*  of 
tho  wings  blackish  bordered  with  white  ;  the  two  external  tail-feathers 
white.    Length  rather  more  than  Keven  inches. 

Female. — Forehead  aud  cheeks  of  a  less  clear  white;  the  black 
patch  on  the  occiput  loss,  and  the  borders  of  the  wing-coverts  verging 
to  gray. 

Complete  Winter  Plumage. — Throat  ami  front  of  the  neck  pure 
white,  spotless;  on  the  lower  part  of  the  neck  a  deep  black  baud,  the 
sides  of  which  ascend  towards  the  throat.  The  ash-colour  of  the 
upper  parts  less  deep  than  it  is  in  summer. 

Young. — Lower  parts  dirty-white ;  on  tho  breast  a  crescent,  more 
or  leas  large,  of  a  brown  ash-colour.  In  autumn  the  young  begin  to 
put  on  the  livery  of  the  adults ;  those  of  the  second  hatch  quit  our 
climates,  says  M.  Temminck,  iu  their  youthful  garb,  and  even  come 
back  sometimes  in  tho  same  state  at  the  return  of  spring.  In  this 
state  it  is  the  M.  cinerea  of  Gmclin,  Sylvia  cinerea  of  Latham,  Ber- 
gcroncllc  grisc  of  Buffou.  (Temm.) 

This  bird  is  common  and  stationary  over  the  whole  of  the  southern 
part  of  the  European  continent,  remaining  during  winter  dispersed 
over  the  southern  counties  of  Eugland.  "  Yet,"  says  Mr.  Gould,  in 
continuation,  "  we  learn  from  Mr.  Selby  and  Bewick,  that,  even  so  far 
north  only  as  Durham,  it  migrates  southward  in  October,  and  does 
not  again  make  its  appearance  till  the  following  March  ;  and  Mr.  Low, 
in  his  '  Natural  History  of  Orkney,'  tells  us  that  it  continues  there 
the  shortest  time  of  any  of  the  migratory  birds  that  come  to  build, 
and  is  never  to  be  seen  after  the  end  of  May.  It  is  also  known  to 
migrate  still  farther  north  ;  but,  as  might  be  expected,  the  higher  the 
degree  of  latitude  attained,  the  shorter  is  the  duration  of  the  visit. 
('  Birds  of  Europe.'; 


ricd  Wagtail  (iTotacUlt  Tanelli). 
Lower  figure,  winter  plumage  ;  upper  figure,  summer  plumage. 

The  same  author  however,  in  the  '  Magaziue  of  Natural  History ' 
(1837),  thus  writes  of  the  genus  Motacilla : — "While  engaged  upon 
this  tribe  of  birds  during  the  course  of  my  work  on  the  'Birds  of 
Europe,'  I  was  equally  surprised  to  find  that  the  sprightly  and  Pied 
Wagtail,  so  abundant  in  our  islands  at  all  seasons,  could  not  be  referred 
to  any  described  species;  and  that  it  was  equally  as  limited  in  its 
habitat;  for,  besides  the  British  Islands,  Norway  aud  Sweden  are  the 
only  parts  of  Europe  where  I  have  been  able  to  procure  examples 
identical  with  our  bird,  whose  place  in  the  temperate  portions  of 
Europe  is  supplied  by  a  nearly  allied  but  distinct  species,  the  true 
Motacilla  alba  of  Linnanis;  which,  although  abundant  in  France, 
particularly  in  the  neighbourhood  of  Calais,  has  never  yet  been 
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discovered  on  the  opposite  shores  of  Kent,  or  in  any  part  of  England. 
As  therefore  our  bird,  which  has  always  been  considered  as  identical 
with  the  M.  alba,  proves  to  be  a  distinct  species,  I  have  named  it  after 
my  friend  W.  Yarrell,  Esq.,  as  a  just  tribute  to  his  varied  acquirements  : 
as  a  naturalist." 

Mr.  Gould  then  proceeds  to  point  out  the  characters  by  which  these 
two  species,  as  he  terms  them,  may  be  readily  distinguished.  The  J 
Pied  Wagtail  of  England,  he  observes,  M.  Yarrellii,  is  somewhat  more 
robust  in  form,  and  in  its  full  summer  dress  has  the  whole  of  the  head,  j 
chest,  and  back  of  a  full  deep  jet-black  ;  while  in  the  White  Wagtail, 
M-  alba,  at  the  same  period,  the  throat  and  the  head  alone  are  of  this 
colour,  the  back  and  the  rest  of  the  upper  surface  being  of  a  light 
ash-gray.  In  winter,  he  remarks,  the  two  species  more  nearly  assimi- 
late in  their  colouring  ;  and  this  circumstance  has,  in  his  opinion,  been 
the  cause  of  their  having  been  hitherto  considered  identical ;  the  black 
back  of  M.  Yarrellii  being  gray  at  this  season,  although  never  so  light 
as  in  M.  alba.  Additional  evidence  of  their  being  distinct  is,  he  adds, 
that  the  female  of  our  Pied  Wagtail  never  has  the  back  black,  as  in 
the  male ;  this  part  even  in  summer  being  dark-gray,  in  which  respect 
it  closely  resembles  the  other  species.  This  colouring  of  the  female, 
Mr.  Gould  observes,  has  doubtless  contributed  to  the  confusion. 

Mr.  Yarrell,  although  he  concurs  in  opinion  with  Mr.  Gould,  that 
these  birds  are  distinct,  gives  figures  and  descriptions  of  both  birds  in 
their  summer  and  winter  plumage  to  invite  investigation  to  the 
subject;  and  he  quotes  the  Supplement  of  Temminck's  '  Manual,' 
in  which  that  ornithologist  refers  to  Mr.  Gould's  figure  in  the  '  Birds 
of  Europe,'  and  also  to  that  in  Werner's  Atlas  of  Illustrations  to  the 
'Manual,'  which,  Mr.  Yarrell  says,  although  there  called  Motacilla 
lugubris,  is  certainly  our  Pied  Wagtail,  as  representations  of  varieties 
of  Motacilla  alba.  Prince  Bonaparte,  he  remarks,  has  considered  our 
Pied  Wagtail  to  be  distinct  from  M.  alba,  and  has  admitted  it  as  a 
species  in  his  '  Geographical  and  Comparative  List  of  the  Birds  of 
Europe  and  North  America.'    ('  British  Birds,'  1838.) 

M.  Temminck,  in  the  fourth  part  of  his  'Manual'  (1840),  states, 
under  the  head  of  Motacilla  Yarrellii  (Bonap.),  that  recent  observa- 
tions upon  this  black  variety,  and  his  certainty  that  it  forms  a  constant 
race  habitually  found  in  England,  where  the  continental  M.  alba  is 
never  seen,  determine  him  to  arrange  it  as  a  local  variety  or  race, 
which  he  characterises  as  having  the  wings  of  a  complete  black,  and 
all  the  coverts  bordered  with  pure  white.  He  also  details  the  summer 
and  winter  plumage. 

Belon  thinks  that  the  M.  alba  of  the  continent  is  the  Kviito\6yoi 
of  Aristotle.  ('  Hist.  Anim.,'  viii.  3.)  It  is  the  Cotremola,  Codetta, 
Codetta  di  Pecore,  Ballariua,  Mouachina,  and  Cuttretola,  of  the 
Italians  ;  Lavandiere  of  the  French  ;  Die  Weisse  Bachstelze  and  Weiss 
und  Schwartze  Bachstelze  of  the  Germans ;  Aria  of  the  Swedes ;  Vip- 
stiert  and  Havre-Sseer  of  the  Danes  ;  Erie  and  Lin-Erie  of  the  Nor- 
wegians ;  Kwikstaart  of  the  Netherlander.? ;  Brith  y  Fyches  and 
Tinsigl  y  G  wys  (probably  our  Pied  variety  only)  of  the  Welsh ;  and  (our 
Pied  variety)  Dish- Washer  and  Washerwoman  of  the  English. 

The  figure  in  Belon's  folio  work,  as  well  as  tbat  in  the  '  Portraits 
d'Oyseaux,'  evidently  refers  to  the  continental  variety.  The  French 
names  which  are  placed  over  the  figure  in  the  last-named  book  are, 
Lavandiere,  Battequeue,  Battelesiue,  and  Haussequeue.  Below  it  is 
the  following  quatrain  : — 

"  La  Lavandiere  hante  le  bold  de  l'eau, 
Hochant  tousiors  la  queue  et  le  derriere, 
Ny  plus  ny  moins  que  fait  la  lavandiere 
Lavant  son  linge  aupres  d'un  clair  ruisscau." 

Speaking  of  its  habits,  Mr.  Yarrell  says,  "  It  is  ever  in  motion, 
running  with  facility  by  a  rapid  succession  of  steps  in  pursuit  of  its 
insect  food,  moving  from  place  to  place  by  short  undulating  flights, 
uttering  a  cheerful  chirping  note  while  on  the  wing,  alighting  again 
on  the  ground  with  a  sylph  like  buoyancy,  and  a  graceful  fanning 
motion  of  the  tail,  from  which  it  derives  its  name.  It  frequents  the  I 
vicinity  of  ponds  and  streams,  moist  pastures,  and  the  grass-plots  of  j 
pleasure-grounds;  may  be  frequently  seen  wading  in  shallow  water, 
seeking  for  various  aquatic  insects  or  their  larvae  :  and  a  portion  of  a 
letter  sent  me  lately  by  W.  Rayner,  Esq.,  of  Uxbridge,  who  keeps  a 
variety  of  birds  in  a  large  aviary  near  his  parlour  window,  for  the 
pleasure  of  observing  their  habits,  seems  to  prove  that  partiality  to 
other  prey,  besides  aquatic  insects,  has  some  influence  on  the  constant 
visits  of  Wagtails  to  water: — '  I  had  also  during  the  summer  and 
autumn  of  1837  several  Wagtails,  the  Pied  and  Yellow,  both  of  which 
were  very  expert  in  catching  and  feeding  on  minnows  which  were  in 
a  fountain  in  the  centre  of  the  aviary.  These  birds  hover  over  the 
water,  and,  as  they  skim  the  surface,  catch  the  minnow  as  it  approaches 
the  top  of  the  water  in  the  most  dexterous  manner;  and  I  was  much 
surprised  at  the  wariness  and  cunning  of  some  Blackbirds  and  Thrushes, 
in  watching  the  Wagtails  catch  the  minnows,  and  immediately  seizing 
the  prize  for  their  own  dinner.'  " 

The  nest  of  the  British  Pied  Wagtail  is  made  up  of  root-fibres, 
withered  grass,  and  moss;  the  lining  consists  of  hair  and  a  few 
feathers.  A  bank,  a  hole  in  some  old  wall,  the  thatch  of  a  cart-shed 
or  other  farm-building,  faggot-piles  or  woodstacks,  and  hayricks,  are 
all  localities  where  it  is  generally  placed,  and  almost  always  near 
water ;  but  Mr.  Jesse  mentions  in  his  '  Gleanings '  the  nest  of  a 


Water- Wagtail  in  one  of  the  workshops  of  a  manufactory  at  Taunton, 
amid  the  incessant  din  of  braziers  who  occupied  the  apartment.  It 
was  built  near  the  wheel  of  a  lathe  which  revolved  within  a  foot  of 
it,  and  here  the  bird  hatched  four  young  ones.  She  was  perfectly 
familiar  with  the  well-known  faces  of  the  workmen,  and  flew  in  and 
out  without  fear  of  them ;  but  if  a  stranger  entered,  or  any  other 
persons  belonging  to  tbe  same  factory,  but  not  to  what  may  be  called 
her  shop,  she  quitted  her  nest  instantly,  and  returned  not  till  they 
were  gone.  The  male  however  had  less  confidence,  and  would  not 
come  into  the  room,  but  brought  the  usual  supplies  of  food  to  a 
certain  spot  on  the  roof,  whence  it  was  brought  into  the  nest  by  his 
mate.  The  eggs  are  from  four  to  five,  white  with  ash-coloured 
speckles. 

"  While  the  cows  are  feeding,"  says  White,  "  in  the  moist  low 
pastures,  broods  of  wagtails,  white  and  gray,  run  round  them,  close 
up  to  their  noses,  and  under  their  very  bellies,  availing  themselves  of 
the  flies  that  settle  on  their  legs,  and  probably  finding  worms  and 
larva;  that  are  roused  by  the  trampling  of  their  feet.  Nature  is  such 
an  economist,  that  the  most  incongruous  animals  can  avail  themselves 
of  each  other  !    Interest  makes  strange  friendships.' 

The  habits  of  the  Continental  Motacilla  alba  are  similar  to  those 
of  our  Pied  variety. 

The  British  species  figured  and  described  by  Yarrell  are  four  in 
number :— The  Pied  Wagtail  (M.  alba  ;  M.  Yarrellii,  Bonap.  and  Gould) ; 
the  Gray  Wagtail  (M.  boarula) ;  the  Gray-Headed  Wagtail  (M.  neglecta, 
Gould;  M.  Jlava,  Temm. ;  Budi/tes  of  Prince  Bonaparte's  '  Compara- 
tive List');  and  Hay's  Wagtail  (Yellow- Wagtail  of  Pennant ;  Budytet 
Rayi  of  the  Prince's  '  Comparative  List'). 

M.  alba,  La  Bergeronette  Grise,  the  True  or  Continental  White 
Wagtail.  It  inhabits  Europe ;  the  high  lands  of  India  and  Africa. 
Eggs  about  six  in  number,  bluish-white  spotted  with  black.  Nest  very 
variously  placed,  in  fissures  of  rocks,  in  old  towers,  under  arches  of 
bridges,  about  hollow  trees. 


True  or  Continental  White  Wagtail  {Motacilla  alba). 


Enicimis  (Temminck). — Bill  rather  strong,  lengthened,  very  straight, 
abruptly  bent  and  notched;  culmen  straight  from  the  base;  gonys 
thickened,  ascending ;  rictus  bristled ;  wings  rather  short,  the  three 
first  quills  graduated ;  tail  lengthened,  deeply  forked  ;  feet  strong ; 
tarsus  lengthened,  the  scales  entire ;  middle  toe  shorter  than  the 
tarsus,  outer  toe  longest ;  legs  pale.  (Sw.) 

£.  speciosus  (Motacilla  speciosa),  the  Chenginging  or  Kingking  of 
the  Javanese. — Crest,  lower  part  of  the  back,  rump,  belly,  vent, 
two  exterior  tail-feathers  entirely,  and  other  tail-feathers  at  their 
extremity,  a  broad  band  extending  obliquely  across  the  wings, 
and  the  axillae,  white;  head,  except  the  crest,  breast,  back,  and 
greatest  part  of  wings  and  tail,  black.  The  white  is  the  purest 
snow-white ;  the  black  is  of  different  shades,  more  intense  on  the  head 
and  breast,  having  a  slight  reflection  of  dark-blue,  inclining  to  purple 
'  on  the  extremity  of  the  wings,  tinted  with  brown.  A  few  minute 
black  plumes  bound  the  crest  behind  and  at  the  sides,  extending  to 
the  base  of  the  bill.  Three  or  four  of  the  last  secondary  feathers  with 
a  narrow  band  of  white,  but  the  succession  not  regular.  Plumes  of 
the  hypochondrias  elongated  and  delicately  villous.  Length  of  body 
and  head  4^  inches;  of  tail  6  inches;  of  bill,  which  is  black,  10  lines. 
Tarsi  nearly  twice  as  long  as  the  middle  toe,  pale  flesh-coloured  with 
a  yellow  tint.  (Horsf.) 

Dr.  Horsfield  states  that  this  species  in  its  habits  and  manner* 
resembles  several  European  species  of  the  genus  Motacilla.  "  It  is," 
says  he,  "  found  near  small  rivulets ;  in  the  beds  of  these,  particularly 
where  they  abound  with  rocks  and  gravel,  it  ia  seen  running  along 
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with  alacrity,  moving  its  tail  incensantly,  and  picking  tip  worms  and 
insects.  It  is  very  locally  distributed,  and  uniformly  deserts  the 
neighbourhood  of  populous  villages.  It  is  almost  entirely  confined  to 
the  southern  coast  of  Java,  which  abounds  in  small  streams,  descending 
rapidly  from  the  southern  hills,  and  shaded  by  luxuriant  shrubs. 
Here  I  first  discovered  this  bird,  in  the  district  of  Pajittan,  in  the 
year  1809.  I  afterwards  met  with  it  again  along  this  coast,  in  the 
district  of  Karangbollong,  and  in  tho  provinces  south  of  Kediri. 
Among  more  central  situations  it  frequents  tho  banks  of  an  elevated 
lake  near  tho  declivities  of  tho  mountain  Prahu,  where  I  found  it  more 
numerous  than  in  any  other  part  of  Java.  In  the  extensive  forests  of 
Pugar  and  Blambangan  I  never  noticed  it,  although  I  devoted  a 
considerable  time  to  their  examination."  ('  Zoological  Resoarchea  in 
Java.') 


STotacHta  (Eiiichnis)  Sjicciosa,  Horsfleldi 

M.  lugubris  (Pallas)  ;  Schwarze  Bachstelze  of  the  Germans ;  the 
White-Winged  Wagtail. 

Summer  Plumage. — Back  of  head  and  neck,  line  from  bill  to  eye 
and  from  eye  to  hiuder  part  of  the  head,  back,  rump,  six  middle 
tail-feathers,  throat,  and  chest,  black  ;  shoulders,  tips,  and  outer  edges 
of  the  primaries,  dark  grayish-brown ;  remainder  of  wings  white, 
except  the  tertiaries,  which  are  brown  in  the  centre ;  bill  and  feet 
black. 

Winter  Plumage. — Upper  part  of  throat  pure  whita ;  back  and 
scapulars  uniform  gray,  instead  of  black.  (Gould.) 


White- Winged  Wagtail  [HoUlctila  Uignh  is). 


M.  Temtuinck  states  that  individuals  which  are  marked  with  black 
nn. I  gray  on  all  the  upper  parts  are  passing  from  one  state  of  plumage 
to  the  other. 
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Young  of  tho  Year.— Lore  and  stripe  behind  tho  eyes  black,  but 
very  narrow;  top  of  the  held  and  all  the  upper  parts,  to  tho  upper 
tail-coverts,  gray-ash  ;  nuchal  collar  very  narrow,  indicated  in  gn  at 
part  by  black  spots  ;  coverts  of  the  wings  always  pure  white.  Length 
of  the  species  about  7  inches  8  lines.  (Tcrnm.) 

It  is  found  in  Hastorn  Europe,  seldom  advancing  farther  west  than 
the  central  parts;  Russia;  Southern  Siberia ;  Kgypt ;  Hungary;  tho 
Crimea;  Asia  Minor  probably;  scarce  in  Italy,  Provence,  and  I'icardy; 
very  common  in  Japan,  especially  in  winter,  where  it  is  called  Sekirei, 
and  frequents  the  streams  of  mountainous  valh  ys. 

MOTELLA,  a  genus  of  Fishes  belonging  to  tho  family  Gudidat, 
It  has  tho  following  characters: — Body  elongated,  cylindrical,  com- 
pressed posteriorly,  the  first  dorsal  fin  very  slightly  elevated,  delicate 
in  structure,  scarcely  perceptible ;  second  dorsal  and  anal  fins  long, 
continued  nearly  to  the  base  of  the  taiL 

M.  vulgaris,  Muslda  marina  (Hay),  Gadus  tricirralus  (Bloch),  tho 
Three- Bearded  Rockling,  Sea-Loche,  Whistle-Fish,  Three-Bearded 
Cod,  Three-Bearded  Gade,  has  the  following  characters  : — The  length 
of  tho  head  compared  to  the  length  of  the  body  alone,  without  tho 
caudal  rays,  is  as  one  to  four;  the  depth  of  tho  body  equal  to  tho 
length  of  the  head;  the  first  dorsal  fin  delicate  in  structure;  the  first 
ray  elongated,  the  rest  hair-like  :  the  second  dorsal  fin  commencing 
immediately  behind  the  end  of  the  first,  and  reaching  along  the  back 
to  the  tail,  but  ending  a  little  short  of  the  base  of  the  caudal  rays; 
ventral  fins  with  the  first  two  rays  elongated,  the  second  most  so,  the 
two  disunited  ;  the  other  five  rays  nearly  equal,  united,  and  short; 
pectoral  fins  rather  large  and  rounded  ;  the  vent  half-way  between 
the  point  of  tho  chin  and  tho  end  of  the  fleshy  portion  of  the  tail ; 
the  anal  fin  commences  immediately  behind  it,  is  one-fourth  less  in 
length  than  the  second  dorsal,  and  ends  on  the  same  plane  with  it ; 
the  tail  moderate  in  size,  and  rounded  at  the  end.  The  fin  rays 
in  number  are— 2nd  D.  55;  P.  20 ;  V.  7;  A.  49;  C.  18.  The  head 
is  depressed;  the  mouth  wide;  the  jaws  nearly  equal,  but  when 
separated  the  lower  jaw  is  the  longest,  with  one  barbule  at  the 
chin;  a  mixture  of  large  and  small  teeth  in  each  jaw;  the  upper 
jaw  with  one  barbide  on  each  side  the  middle,  between  the  lip  and 
the  nostril ;  inner  part  of  the  upper  lip  crenate ;  the  irides  golden 
yellow ;  the  anterior  portion  of  the  body  of  the  fish  cylindrical,  or 
slightly  depressed ;  the  tail  compressed  ;  the  general  colour  of  the 
body  and  head  is  a  rich  yellow-brown,  spotted  on  the  top  of  the 
head,  along  the  back,  the  pectoral,  dorsal,  and  caudal  fins,  with  rich 
chestnut-brown ;  the  lower  part  of  the  sides,  the  ventral  and  anal 
fins  pale  yellow-brown  approaching  to  white,  and  without  spots. 

Young  fish  of  this  species  are  of  a  uniform  brown  colour,  until 
they  have  acquired  6  or  7  inches  in  length ;  in  this  condition  they  are 
the  Mustclaalia  of  Ray.  (Yarrell.) 

This  fish  is  common  on  the  coasts  of  Cornwall,  and  also  on  the 
coasts  of  Ireland. 

M.  cimbria  (Qadus  cimbrius,  Linnaeus),  the  Four-Bearded  Rockling. 
This  fish  has  been  taken  in  Scotland,  and  is  common  in  the  Baltic  and 
the  southern  coast  of  Sweden. 

M.  quinquecirrata  (Qadus  mustela,  Linnreus),  the  Five-Bearded 
Rockling.  This  fish  is  common  on  the  British  coast.  Its  habits 
resemble  those  of  the  Three-Bearded  Rockling,  and  by  some  naturalists 
it  is  regarded  as  a  variety  of  that  species. 

M.  glauca  (Oiliata  glauca,  Couch),  the  Mackerel  Midge.  This  fish 
has  been  taken  on  the  coasts  of  Cornwall  by  Mr.  Couch.  It  dies 
instantly  on  being  taken  out  of  the  water.  It  is  like  the  young  of 
some  of  the  other  species,  but  it  has  not  been  observed  to  grow. 

M.  argentcola  (Gadus  argcnteolus,  Montagu),  the  Silvery  Gade.  This 
fish  is  a  miniature  representative  of  the  Three-Bearded  Rockling,  as  the 
last  is  of  the  five-bearded  species.  It  was  first  described  by  Montagu, 
and  is  admitted  as  a  distinct  species  by  Yarrell. 

MOTH,  the  English  name  of  the  Insects  belonging  to  that  section 
of  the  Lcpidoptcra  called  Nocturna.  [Lepidoptera.] 
MOTHER-OF-PEARL.  [Shell.] 
MOTHER-WORT.  [Leonurus.] 

MOTIONS  IN  PLANTS.  It  was  at  one  time  considered  a  distinctive 
mark  of  the  animal  kingdom  that  it  had  a  power  of  locomotion  which 
was  denied  to  plants.  It  was  however  gradually  discovered  that 
plants  had  within  a  limited  space  a  considerable  power  of  self-generated 
or  automatic  movement.  It  is  now  believed  that  these  movements 
originate  in  the  protein  which  constitutes  the  protoplasm  or  nucleus, 
in  connection  with  which  all  vegetable  cells  are  formed.  This  substance 
ii  the  material  which,  being  conveyed  into  the  system,  becomes  the 
material  out  of  which  the  nervous  and  muscular  systems  of  animals 
are  formed.  This  substance  possesses  an  inherent  power  of  movement 
under  all  circumstances ;  and  in  the  movements  of  plants  and  their 
susceptibility  to  the  action  of  heat  and  light,  we  see  the  first  dawnings 
of  a  nervous  and  muscular  system.  It  is  thus  that  the  plant,  though 
not  actively  locomotive,  becomes  the  source  of  all  locomotion  and 
sensation  in  the  animal  kingdom. 

The  instances  in  which  movements  of  various  kinds  have  been 
observed  in  plants  are  very  numerous.  Amongst  Confei-ra;  is  a  genus 
named  Oscillatoria,  consisting  of  green  articulated  filaments.  These 
plants  derive  their  name  from  the  oscillating  motion  observable 
iu  them.  They  not  only  move  their  limbs,  but  shift  their  station 
with  some  rapidity ;  for  example,  if  a  patch  of  them  is  placed  in 1  r 
1  3  a 
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in  a  plate,  and  a  black  bell-glass  is  inverted  over  them  in  such  a 
manner  that  its  edges  do  not  quite  touch  the  plate,  the  Oscillatorias 
will  remove  from  where  they  were  first  placed,  and  glide  out  on  the 
side  of  the  bell-glass  which  is  exposed  to  light.  The  late  Captain 
Carmichael  observed  their  motions  with  great  care,  and  sufficiently 
proved  that  they  were  not  owing  to  external  causes  of  any  kind ; 
especially  not  to  agitation  of  the  water  in  which  the  Oscillatorias  are 
placed.  Let,  he  says,  a  small  portion  of  the  stratum  be  placed  in  a 
watch-glass  nearly  filled  with  water,  and  covered  with  a  circular  film 
of  talc,  so  that  its  edge  may  touch  the  glass ;  the  water  will  be  rendered 
as  fixed  as  if  it  was  a  piece  of  ice.  The  glass  may  now  be  placed 
uinler  the  microscope,  and  the  oscillation  of  the  filaments  viewed 
without  risk  of  disturbance  from  the  agitation  of  the  water.  By 
following  this  course,  it  will  be  speedily  perceived  that  the  motion  in 
question  is  entirely  independent  of  that  cause.  The  action  of  light, 
as  a  cause  of  motion,  cannot  be  directly  disproved,  because  we  cannot 
view  our  specimens  in  the  dark  ;  but  indirectly  there  is  nothing  easier. 
If  a  watch-glass,  charged  as  above,  be  laid  aside  for  a  night,  it  will  be 
found  that,  by  the  next  morning,  not  only  a  considerable  radiation  has 
taken  place,  but  that  multitudes  of  the  filaments  have  entirely  escaped 
from  the  stratum,  both  indicating  motion  independent  of  light. 
Rapidity  of  growth  will  show  itself  in  a  prolongation  of  the  filaments, 
but  will  not  account  for  this  oscillation  to  the  right  and  left ;  and  still 
less  for  their  travelling,  in  the  course  of  a  few  hours,  to  the  distance 
of  ten  times  their  own  length  from  the  stratum.  This  last  is  a  kind 
of  motion  almost  unexampled  in  the  vegetable  kingdom. 

Another  kind  of  locomotion  has  been  seen  in  the  reproductive 
particles  or  spores  of  Conferva.  At  a  particular  period  of  their  life 
these  spores  move  about  spontaneously  inside  the  tubes  in  which  they 
are  generated,  and  at  length  force  themselves  out  into  the  water 
wherein  the  mother-plant  is  floating.  Once  plunged  in  this  element, 
the  spores  move  about  with  velocity,  in  a  gyratory  manner,  till  they 
reach  a  shaded  place,  when  they  fix  themselves  by  one  end,  produce  a 
root,  and  lose  all  power  of  after-motion,  so  that  such  plants  have 
locomotion  when  young,  and  are  destitute  of  it  when  old.  Many  such 
phenomena  are  known  to  occur  in  plants  of  the  same  low  kind  of 
organisation.    [Alg^e;  Fucace.e  ;  Achlya.] 

But  while  locomotion  thus  unquestionably  occurs  among  some 
kinds  of  plants,  vegetable  movements  are  more  commonly  confined  to 
the  limbs,  in  which  they  are  visible  in  different  ways.  A  kind  of 
motion  occurs  in  roots,  although  not  perceptibly,  except  by  its  effects. 
Many  kinds  of  Orchidaceous  plant3  appear  one  season  in  a  spot  at 
some  distance  from  that  which  they  occupied  in  the  previous  season, 
and  thus  appear  to  travel ;  in  such  cases  however  the  shifting  of  place 
is  effected  by  means  of  underground  suckers,  annually  formed  by  the 
parent,  which  projects  them  to  a  certain  distance  from  herself,  and 
then  perishes.  The  cormi,  or  bulbs,  as  they  are  called,  of  many 
Iridaceous  plants  exhibit  the  same  kind  of  property,  raising  them- 
selves upwards  year  after  year,  so  that  if  originally  buried  some  inches 
under  ground,  they  at  last  travel  upwards  into  the  air;  this  is  effected 
by  each  cormus  forming  a  bud  at  its  apex,  which  bud  grows  into  a 
new  cormus,  and  kills  its  parent,  forming  a  new  cormus  at  its  own 
apex,  and  then  perishing  in  its  turn.  This  power  of  rising  upwards 
is  possessed  in  a  most  singular  manner  by  palms,  but  in  those  plants 
takes  place  in  a  different  way.  Some  palm-trees,  which  originally  had 
their  stem  resting  by  its  base  on  the  surface  of  the  ground,  force  it 
upwards  by  protruding  the  bases  of  their  roots,  till  at  last  a  kind  of 
plinth  is  formed  of  many  irregular  arches,  upon  which  the  column  or 
trunk  of  the  palm-tree  is  upheaved.  A  case  of  this  kind  is  mentioned 
by  M.  Poiteau,  in  the  '  Annals  of  the  Horticultural  Society  of  Paris,' 
vol.  iv.  p.  4,  f.  16,  where  the  arches  of  the  roots  were  high  enough  to 
allow  a  man  to  pass  beneath  them.  Here  it  is  evident  that  the  eleva- 
tion of  the  trunk  is  caused  by  the  extension  of  the  roots,  which 
exercise  that  power  in  the  direction  of  least  resistance,  namely,  of  the 
air,  rather  than  of  the  solid  earth. 

The  phenomena  of  flowers  unfolding  or  closing  under  sunshine,  of 
which  everybody  is  aware,  are  strictly  referrible  to  the  class  of  vege- 
table motions.  With  the  unfolding  and  closing  of  flowers  must  also 
he  arranged  those  singular  motions  in  the  parts  of  fructification  which 
occur  upon  their  being  touched.  If  the  filaments  of  the  Barberry 
[Berberis]  are  irritated,  they  rise  up  and  strike  the  anthers  against 
the  stigma  ;  if  the  sexual  column  of  Stylidium,  which  is  bent  over  one 
side  of  the  flower,  is  touched,  it  swings  over  instantly  to  the  other 
side.  Several  cases  of  this  power  of  motion  occur  in  Orchidacece  :  if 
the  caudicula  of  the  pollen  masses  of  Cataselum  is  disturbed,  it  springs 
up  so  violently  as  to  separate  itself  from  the  column  on  which  it 
grows,  and  to  dart  to  a  considerable  distance.  A  very  singular 
instance  of  motion  in  the  flowers  of  another  plant  of  this  kind 
growing  in  the  Swan  River  Colony,  has  been  described  by  Mr.  Drum- 
mond.  ('Gardeners'  Gazette,  vol.  xiv.,  p.  428.)  The  lower  lip,  he 
says,  in  which  the  anthers  are  placed,  is  a  boat-shaped  box ;  the  upper 
lip,  which  he  supposes  to  be  the  stigma,  forms  a  lid  which  exactly  fits 
it ;  the  hinge  on  which  the  lid  moves  springs  from  the  upper  part  of 
the  flower,  and  is  attached  to  its  centre ;  and  when  it  opens  the  upper 
part  turns  round  within  the  box,  comes  out  at  the  bottom,  turns  up 
and  back ;  so  that  when  fully  expanded  it  stands  fairly  over  the  flower. 
The  moment  a  small  insect  touches  the  point  of  the  lid  it  makes  a 
sudden  revolution,  brings  in  the  point  of  the  lid  at  the  bottom  of  the 
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box,  so  that  it  has  to  pass  the  anthers  in  its  way,  and  makes  prisoner 
any  small  insect  which  the  box  will  hold.  When  it  catches  an  insect 
it  remains  shut  while  the  insect  moves  about ;  but  if  the  insect  be  not 
caught  the  box  soon  opens  again. 

Another  kind  of  motion,  more  resembling  spontaneous  action, 
especially  as  it  is  not  apparently  connected  with  the  application  of 
stimuli,  is  that  which  occurs  in  the  sexual  apparatus  of  many  plants 
at  the  period  of  impregnation.  In  Armeria,  at  this  time,  a  short 
column  below  the  stigmata  lengthens,  so  as  to  close  up  the  foramen  of 
the  ovule,  and  at  the  same  moment  the  cord  on  which  the  ovule  is 
suspended  slips  aside  and  elevates  the  ovule,  so  as  to  enable  it  to  pre- 
sent its  foramen  to  the  column.  The  same  phenomena  are  visible  in 
Daphne  Laureola  and  other  plants;  and  something  of  an  analogous 
nature  occurs  in  Zygnemata,  which  at  the  period  of  fructification 
bring  themselves  together,  and  effect  a  kind  of  spontaneous  vegetable 
copulation.  The  most  striking  phenomena  of  this  nature  occur  how- 
ever in  Asclepiadacem,  which  have  their  pollen-grains  closely  packed 
in  bags,  from  which  it  would  seem  that  there  is  no  escape :  at  the 
period  of  impregnation  each  of  these  pollen  grains  projects  one  tube 
from  its  side,  and  these  tubes  all  direct  themselves  spontaneously 
towards  a  thin  space  on  the  side  of  the  bag  that  holds  them.  Piercing 
this  bag,  they  succeed  in  extricating  themselves  and  reaching  the 
vicinity  of  the  stigma,  but  are  still  at  some  distance  from  it;  they 
then  direct  themselves  towards  that  organ,  and  succeed  in  reaching  it, 
wherever  it  may  be,  either  by  directing  themselves  at  right  angles,  or 
downwards,  or  even  upwards,  as  the  peculiar  structure  and  location  of 
the  stigma  may  require. 

In  the  Sensitive  Plants,  various  species  of  Mimosa  [Mimosa],  espe- 
cially M.  pudica,  the  leaves  fold  up  on  being  touched,  and  this  so 
slowly,  that  it  is  easy  to  perceive  that  the  folding  is  effected  by  the 
gradual  communication  from  leaflet  to  leaflet  of  the  shock  produced 
by  the  touch.  If  a  portion  of  the  end  of  one  of  the  leaflets  of  the 
Mimosa  is  cut  off  the  whole  of  the  leaflets  of  that  pinna  gradually 
fold  up,  one  after  the  other,  from  the  point  to  the  ba3e ;  then  the 
neighbouring  pinna}  will  fold  up  their  leaflets  from  the  base  to  the 
point,  and  presently  the  petiole  itself  will  suddenly  bow  itself  down ; 
whereupon  the  folding  up  of  the  remainder  of  the  pinnae  will  take 
place.  Sometimes,  after  a  little  space,  the  leaves  above  and  below 
will  also  close  up,  all  under  the  influence  of  the  one  original  iujury. 
These  curious  phenomena  have  been  watched  with  care  by  Dutrochet, 
in  whose  little  book  ('Sur  la  Motilitd  des  Plantes')  along  and  particu- 
lar account  of  the  phenomena  will  be  found.  Many  other  plants 
possess  this  kind  of  sensitive  power  in  their  leaves  :  Smithia  sensitiva, 
^Eschynomene  sensitiva,  Porlieria  hygrometrica,  and  Biophytwn  send- 
tivum  are  well-known  cases ;  and  it  is  recorded  that  in  Senegal  there 
grows  a  plant  which  the  natives  call  by  a  name  equivalent  to  '  How 
d'ye  do?'  as  if  it  offered  a  friendly  salutation  by  its  bowing  to  those 
who  touch  it.  (See  De  Candolle's  '  Physiologie  Veg^tale,'  p.  857, 
where  several  of  the  mode3  are  enumerated  in  which  leaves  having 
motion  close  up.)  The  'sleep  of  the  leaf,'  that  is,  their  folding  up  and 
drooping  at  night,  while  they  raise  themselves  and  unfold  by  day,  are 
powers  of  motion  in  the  limbs  of  plants,  which  are  doubtless  of  the 
same  nature  as  that  of  the  Sensitive  Plant  and  its  allies.  To  the  same 
class  also  must  be  assigned  the  fly-catching  leaves  of  Dioncea. 
[Dion.s:a.]  This  plant,  which  grows  wild  in  the  marshes  of  Carolina, 
has  a  leaf  which  is  bordered  with  a  row  of  strong  teeth,  and  when 
spread  open  is  strikingly  similar  to  one  of  the  toothed  iron  traps  when 
set  as  used  for  catching  game,  that  is,  it  consists  of  two  roundish 
sides,  each  furnished  with  a  row  of  strong  teeth.  Near  the  middle  of  • 
each  side  there  grow  three  stiff  bristles,  placed  in  the  form  of  a 
triangle ;  if  one  of  these  bristles  is  touched  by  an  insect  or  any  other 
means,  the  two  sides  of  the  leaf-  spring  up  instantly,  the  teeth  cross 
each  other,  and  the  insect  is  held  so  fast  that  it  can  only  be  extricated 
by  forcing  the  sides  of  the  leaf  asunder,  an  operation  of  some  diffi- 
culty, so  great  is  the  muscular  force  with  which  the  contraction  is 
effected.  These  movements  are  all  owing  to  a  specific  irritability 
resident  in  the  moving  organ,  and  must  be  distinguished  from  th« 
following,  which  takes  place,  to  all  appearance,  spontaneously. 

Besmodium  gyrans,  the  Gora-Chand  of  Bengal,  was  first  mentioned 
in  systematical  botany  by  the  younger  Linnaeus,  who  speaks  of  it  as 
a  wonderful  plant,  on  account  of  its  singular  motion.  "  No  sooner,' 
he  says,  "  had  the  plants  he  raised  from  seed  acquired  their  ternate 
leaves,  than  they  began  to  be  in  motion  in  every  direction.  This  move- 
ment did  not  cease  during  the  whole  course  of  their  vegetation,  nor 
were  they  observant  of  any  time,  order,  or  direction.  One  leaflet 
frequently  revolved,  while  the  other  on  the  same  petiole  was  quiescent ; 
sometimes  a  few  leaflets  only  were  in  motion,  then  almost  all  of  them 
would  be  in  movement  at  once.  The  whole  plant  was  very  seldom 
agitated,  and  that  only  during  the  first  year.  It  continued  to  move 
in  the  stove  during  the  second  year  of  its  growth,  and  was  not  at  rest 
even  in  the  winter." 

"  The  irritability  of  the  Besmodium,"  Burnett  adds,  "  is  never  so 
great,  even  in  our  best  houses,  as  it  is  said  to  be  in  its  native  climate, 
and  its  motions  here  are  very  seldom  so  lively  as  those  described  by 
Linnaeus.  Warmth  appears  essential,  for  its  movements  are  always 
the  most  observable  when  the  heat  is  greatest ;  that  they  are  not 
attributable  to  the  sun's  rays,  nor  to  any  currents  of  air,  is  shown 
from  the  fact  that  the  plant  loves  the  shade,  and  that  the  motion  ia 
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most  ovident  when  the  stovo  is  closed  and  tho  atmosphere  quito  still. 
Theso  movomonts  have  moro  tho  semblance  of  spontaneity  than  auy 
others  that  have  been  observed  in  tho  more  perfect  plants ;  for  tho 
leaflets,  if  held  quiet  between  tho  fingers  for  a  short  time,  and  their 
movements  thus  prevented,  are  said  immediately  on  their  release  to 
revolve  with  accelerated  force,  as  if  to  make  up  for  tho  time  lost 
during  the  forcible  interruption."  Do  Candollo  describes  tho  motion 
thus  : — The  leaves  consist  of  three  leaflets,  two  of  which  are  lateral, 
very  small,  linear,  and  oblong,  and  an  odd  one,  separated  from  tho 
two  others,  much  larger  and  oval-oblong.  The  two  side  leaflets  are  in 
almost  continual  motion,  which  takes  place  by  little  starts,  like  tho 
email  hand  that  marks  the  seconds  of  a  watch.  One  of  these  rises  so 
as  to  mount  about  50  degrees  abovo  tho  level  of  the  petiole,  and  the 
other  falls  on  the  opposite  sido  to  about  the  same  distance  ;  when  tho 
latter  rises  the  other  falls,  and  thus  a  constant  oscillation  is  main- 
tained. The  central  leaflet  also  moves,  but  much  moro  slowly,  sloping 
first  to  the  right,  then  to  tho  left,  and  so  on. 

In  the  above  instances  we  see,  as  it  were,  the  natural  tendency  to 
mobility  in  the  plant  developed.  The  reason  why  no  greater  amount 
of  movement  occurs  in  the  vegetable  appears  to  be  the  nature  of  the 
cell-wall,  which  being  composed  of  the  unyielding  material  cellulose 
in  sufficient  quantities,  resists  all  attempts  at  movement  from  the 
imprisoned  protein.    [Protein  ;  Cells.] 

MOUFLON.  [Ove.e.] 

MOUGEOTIA.  [Alcue.] 

MOULDINESS  is  a  name  applied  to  all  minute  Fungi  which  appear 
in  masses  upon  organic  bodies.  It  appears  to  be  caused  by  a  damp 
atmosphere  and  a  diminution  of  light,  both  which  conditions  are 
favourable  to  the  development  of  those  bodies  whose  spores  or  repro- 
ductive particles  are  floating  everywhere  in  tho  atmosphere,  ready  to 
spring  rapidly  into  growth  whenever  they  chauoe  to  fall  upon  suitable 
situations. 

All  the  Fungi  that  constitute  mouldiness  are  so  small  as  to  escape 
observation,  except  when  from  their  numbers  they  form  microscopical 
forests ;  and  then  they  clothe  the,  surface  of  the  body  which  they 
attack  with  light  patches  of  yellow,  blue,  white,  green,  red,  and 
various  other  colours.  Tho  species  of  these  plants  are  extremely 
numerous,  and  are  distributed  by  writers  on  Fungi  into  many  genera, 
chiefly  belonging  to  the  Hyphomycetous  division  of  the  order,  the 
oombining  character  of  which  is,  that  the  plants  are  flocculent,  naked 
(that  is,  not  inclosed  in  a  case  or  seated  upon  a  peculiar  receptacle), 
distinct,  but  interwoven  into  a  general  mass,  which  looks  like  a  thin 
web,  or  a  collection  of  cobwebs. 

One  of  the  most  common  is  the  Ascophora  Mucedo,  which  forms  a 
blue  mould  upon  bread,  paste,  and  similar  substances  prepared  from 
flour.  This  plant  forms  a  fine  horizontal  cobweb-like  bed,  from 
which  rise  up  slender  branches  terminated  by  an  expansion  which 
bears  the  spores. 


plant  callod  tho  Vinegar  Plant,  which  P'wohhoh  tho  power  of  cor.- 
verting  sugar  into  vinegar,  appears  to  b«  an  undeveloped  f'jrin  of 
I'cntculiuM  yla  ucunu 


renicillium  verticillalum,  highly  magnified. 
a  represents  a  cluster  of  perpendicular  branches  springing  up  from  the  hori. 
zontal  bed  ;  b  is  one  of  the  pencil-like  heads  which  terminate  tho  branches. 

Mouldiness  is  occasionally  produced  by  Coniomycetous  Fungi — that 
is,  by  those  very  imperfectly  organised  species  which  have  no  floccu- 
lent bed,  nor  any  special  part  on  which  the  spores  are  generated,  but 
which  merely  consist  of  a  series  of  joints  within  which  reproductive 
bodies  arc  formed.  Of  these,  the  Torula  Casei,  found  in  the  crevices 
of  putrid  cheese,  may  serve  as  an  example. 


Atcophora  Mucedo,  very  highly  magnified. 

a  is  a  gporiferous  branch  arising  from  the  horizontal  bed ;  6  Is  the  termina- 
tion  of  a  branch  covered  with  spores. 

Another  form  is  that  of  Penicillium,  in  which  we  have  the  same 
entangled  flocculent  bed,  and  a  similar  elevation  of  perpendicular 
branches ;  but  the  latter  are  not  terminated  by  a  disc  covered  with 
spores ;  on  the  contrary,  they  end  in  a  jointed  tuft,  every  division  of 
which  produces  at  its  point  a  necklace  of  spherical  sporules.  The 


A  morsel  of  Torula  Case!,  very  highly  magnified,  after  Corda, 

Many  of  these  plants  are  capable  of  living  under  circumstances  that 
would  be  fatal  to  any  other  form  of  vegetation ;  for  example,  Asco- 
phora Mucedo  springs  up  plentifully  in  past9  poisoned  with  corrosive 
sublimate. 

Their  general  station  is  upon  decaying  animal  or  vegetable  matter ; 
but  one  species,  the  Botrylis  Bassiana,  attacks  the  living  silkworm 
and  kills  it;  others  destroy  house-flies,  which  may  be  seen  in  the 
autumn  glued  by  these  parasites  to  the  window,  on  which  they  have 
alighted  in  a  semitorpid  state. 

The  following  are  the  botanical  names  of  some  of  the  more  common 
species  of  Fungi  that  cause  mouldiness  : — 

Hydrophora  stercorea  (yellow,  turning  black),  on  the  dung  of  various 
auimals  ;  Mucor  mucedo  (bluish-black),  on  fruit,  pastry,  &c. ;  Eurotium 
herbariorum  (white,  yellow,  or  orange),  on  damp  plants  in  Herbaria  ; 
Cladosporium  herbamm  (green,  turning  black),  on  various  decaying 
bodies,  damp  paint,  &c. ;  Aspergillus  candidus  (white),  very  common ; 
Aspergillus  glaucus  (blue),  very  common. 

MOULTING.  [Birds.] 

MOUNTAIN  LIMESTONE  is  a  term  employed  by  Dr.  Smith  to 
designate  the  calcareous  rocks  which  underlie  the  coal  strata  in 
England.  It  is  the  equivalent  of  the  Carboniferous  Limestone  of 
Conybeare  and  many  other  geologists  in  England.  It  is  the  Calcaira 
Carbomfere  of  the  French,  and  the  Berg-Kalk  of  the  Germans. 

In  England  the  Mountain  Limestone  forms  the  true  base  of  the 
upper  part  of  tho  Palceozoic  Series.  [Geology.]  It  is  not  however 
always  present.  From  the  character  of  the  limestone  it  is  inferred, 
that  the  whole  mass  of  this  formation  has  been  deposited  by  the 
agency  of  the  coral-forming  Polypifera.  Embedded  in  the  limestone 
are  found  numerous  Bhells  and  remains  of  Encrinitea  and  Fishes. 
These  are  common  to  it  and  the  coal-beds.  [Co.vl  Formation.]  It 
not  unfroquently  presents  bands  of  impure  coal,  which  in  other 
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countries  are  of  more  value  than  in  England.  In  the  south  of 
England  imperfect  coal-beds  called  Culm  replace  the  limestone.  This 
also  occurs  in  Russia  and  elsewhere.  In  Ireland  this  rock  is  abundant, 
and  the  series  of  beds  are  terminated  by  a  peculiar  sandy  deposit. 

The  Culmiferous  Series  of  Devonshire  occupies  a  great  trough,  the 
axis  of  which  ranges  east  and  west  and  extends  for  about  50  mile.?, 
with  a  breadth  of  between  30  and  40  miles.  Crossing  the  edge  of 
this  trough,  we  find  a  black  limestone,  overlaid  by  siliceous  flagstones; 
and  these  are  followed  by  sandstones  and  carbonaceous  and  calcareous 
shales,  which  gradually  become  harder,  and  pass  into  siliceous  bands 
of  a  dark  colour,  witli  earthy  carbonaceous  partings,  surrounded  by 
a  regular  thick-bedded  sandstone,  resembling  the  gritstones  of  the 
coal-measures. 

The  beds,  the  order  of  whose  superposition  has  been  just  mentioned, 
form,  with  a  black  carbonaceous  shale  and  a  black  limestone,  the 
lower  subdivision  of  the  whole  Carboniferous  System,  as  developed  in 
the  south-west  of  England.  The  order  is  somewhat  different  however 
towards  Dartmoor,  for  there  an  irruption  of  granite  has  taken  place 
since  the  deposition  of  the  strata,  and  the  vicinity  of  the  crystalline 
rock  has  produced  confusion  and  violent  distortion.  Notwithstanding 
this,  and  the  frequent  repetition  of  these  beds  by  faults  and  disturb- 
ances, they  are  satisfactorily  proved  to  be  of  great  thickness  ;  but  they 
contain  few  fossils,  and  differ  in  lithological  character  from  the  rock, 
probably  of  the  same  age,  in  the  middle  and  north  of  England. 

The  upper  Culm-Measures  of  Devonshire  are  the  newest  beds  of 
the  district,  and  occupy  nine-tenths  of  the  whole  surface  of  the 
carboniferous  deposit.  This  group  is  composed  of  sandstones  and 
indurated  shales  (the  latter  containing  the  culm),  and  is  of  great  but 
unascertained  thickness,  being  perpetually  interrupted,  coiled  upon 
it.-elf,  and  repeated  over  again,  forming  an  incredible  number  of 
anticlinal  and  synclinal  lines,  all  of  them  ranging  east  and  west, 
parallel  to  the  strike  of  the  beds. 

There  is  however  no  difficulty  with  regard  to  the  general  order  of 
superposition,  or  the  extent  and  real  thickness  of  this  part  of  the 
deposit ;  for  both  on  the  northern  and  southern  outskirts  of  the 
formation  a  great  ascending  series  is  seen,  throughout  the  whole  of 
which  the  dip  is  tolerably  regular. 

The  sandstones  of  this  group  are  generally  close-grained,  and  of  a 
gray  or  greenish-gray  colour,  passing  occasionally  into  flagstone  and 
laminated  arenaceous  shale,  with  fine  ripple  marks  at  the  partings. 
The  shales  vary  in  appearance  from  sandy  beds  to  soft  slaty  clays, 
not  to  be  distinguished  from  the  common  coal  shales  ;  and  amongst 
these  latter  are  occasionally  found  dark  carbonaceous  bands,  con- 
taining obscure  vegetable  markings  discoloured  by  pyrites. 

Such  are  the  prevailing  characters  of  the  beds  which  form  the 
Culmiferous  Series  of  Devonshire :  these  beds  being  the  true  repre- 
sentatives of  the  Carboniferous  System.  Notwithstanding  the  general 
paucity  of  fossils,  one  or  two  species  of  shells  are  not  to  be  dis- 
tinguished from  species  well  known  in  the  Mountain  Limestone  ;  and 
the  result  of  a  comparison  of  the  remains  of  plants  from  the  culm, 
with  those  commonly  met  with  in  rocks  of  the  carboniferous  period, 
tends  yet  more  strongly  to  establish  the  contemporaneity  of  the  two 
deposits.  Considering  the  thickness  of  these  Culm-Measures  in 
Devonshire,  they  might  represent  the  whole  mass  of  the  Mountain 
Limestone;  and  the  different  mineral  character  of  the  rocks  dependent 
on  the  circumstances  under  which  they  were  respectively  formed, 
might  account  for  considerable  alterations  in  the  fossils,  and  must 
have  had  great  influence  in  modifying  the  forms  of  animal  life. 

The  Carboniferous  System,  as  exhibited  in  Yorkshire  and  Derby- 
shire, consists  of  a  magnificent  development  of  Mountain  Limestone, 
to  whose  presence  the  picturesque  scenery  of  those  counties  is  due ; 
the  limestone  being  partly  overlaid  on  the  east,  west,  and  north,  by 
the  millstone-grit.  The  lower  part  of  the  millstone-grit  however  is 
eometimes  represented  by  a  series  of  laminated  and  often  bituminous 
shales,  which  rest  immediately  on  the  limestone,  and  contain  some 
bands  of  iron-stone,  and  a  few  thin  black  Limestones  ;  while  the  upper 
part  consists  of  several  hundred  feet  of  pebbly  grits  and  other  sand- 
stones alternating  with  thin  bad  coal. 

Farther  north,  and  in  the  north-western  part  of  Yorkshire,  the 
Mountain  Limestone  becomes  a  still  more  important  and  prominent 
member  of  the  Carboniferous  Series,  and  is  capable  of  local  sub- 
divisions. It  is  here  subdivided  into  two  groups,  whose  total  thick- 
ness is  about  1800  feet.  Of  these  two  the  lower,  the  Scar  Limestone, 
forms  bold  bluff  precipices,  and  is  pierced  in  many  places  by  large 
natural  caverns ;  and  both  here  and  in  the  upper  stratas  (the  Yore- 
dale  Rocks),  the  limestone  is  remarkably  different  from  the  contempo- 
raneous beds  in  the  south,  containing  thin  seams  of  coal,  sometimes 
worked,  and  divided  into  several  beds  by  partitions  of  grit  and  shale. 
The  Yoredale  Rocks  thus  contain  at  least  five  distinct  beds  of 
limestone,  alternating  with  freestones,  flagstones,  &c,  and  attaining  a 
thickness  of  as  much  as  1000  feet.  In  the  north-west  of  England, 
where  the  Mountain  Limestone  is  developed  in  the  same  manner,  the 
upper  beds  of  the  series,  the  millstone-grit  and  the  true  coal-measures, 
are  scantily  exhibited  ;  but  in  the  north-east,  as  in  Northumberland, 
the  Scar  Limestone  is  much  broken  by  the  interposition  of  pebbly 
grits,  shales,  and  coal-seams,  which  entirely  change  the  character  of 
the  formation. 

In  Ireland  the  Mountain  Limestone  occupies  an  important  place, 
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and  consists  of  two  great  bauds  of  limestone,  with  a  considerable 
thickness  of  shale  and  argillaceous  limestone  and  sandstone  inter- 
spersed, which  are  known  by  the  name  of  calp,  or  calp-slate.  It  is 
chiefly  however  in  the  northern  and  middle  districts  that  the  calp  is 
found,  and  it  gradually  thins  out  towards  the  south.  Beneath  the 
lower  limestone  another  series  of  schistose  beds  (the  Carboniferous 
Slate)  occurs,  and  this  rests  on  sandstone  beds,  often  alternating  with 
shale,  and  occasionally  with  limestone.  The  Carboniferous  Slate  of 
the  south  of  Ireland  differs  in  lithological  character  from  that  of  the 
middle  and  northern  regions,  but  from  the  evidence  of  fossils,  the 
two  must  be  looked  on  as  contemporaneous. 

On  the  continent  the  carboniferous  beds  are  similarly  developed ; 
the  lower  beds  in  Westphalia  passing  into  calcareous  shales,  contain- 
ing fossil  remains  of  the  carboniferous  type.  These  therefore  are 
assumed  as  the  ba3e  of  the  Carboniferous  System.  They  are  imme- 
diately succeeded  by  a  group  of  black  imperfect  limestone  and 
siliceous  schists  (Kiesel-Schiefer  of  the  Germans),  considerably  ex- 
panded and  traceable  for  some  distance,  and  lookod  upon  as  the 
equivalents  of  the  English  Mountain  Limestone,  the  underlying  beds 
representing  the  shales  occasionally  met  with  in  England  when  the 
sequence  to  the  older  rocks  is  complete. 

The  Black  Limestone  is  extremely  carbonaceous,  argillaceous,  and 
fetid,  and  it  corresponds  so  entirely  in  mineral  character  with  the 
Culm  Limestone  of  Devonshire,  that  the  description  of  the  one  rock 
might  almost  serve  for  the  other,  not  merely  as  regards  its  general 
appearance  and  lithological  character,  but  also  because  the  organic 
remains — the  Goniatitcs  and  Posidonice — with  which  the  rocks  in 
Devonshire  are  loaded,  are  in  Westphalia  also  by  far  the  most  abundant 
fossils  of  the  deposit.  On  the  continent  however,  the  Culm  Limestone 
passes  upwards  into  another  limestone  of  a  lighter  colour,  and  this 
bed  contains  all  the  most  characteristic  fossils  of  the  true  English 
Mountain  Limestone. 

Advancing  still  farther  eastward  we  find  in  Russia  that  the  lower 
carboniferous  beds  consist  of  incoherent  sandstone,  alternating  with 
a  bituminous  shale,  which  sometimes  contains  thin  bands  of  impure 
coal  and  impressions  of  plants ;  the  whole  being  surrounded  by  various 
beds  of  limestone,  which  form  the  central  group  of  the  Carboniferous 
System.  Of  these  beds,  the  lowest  is  usually  of  a  dark  colour,  as  in 
other  parts  of  Europe;  but  the  middle,  and  most  extensive,  differs 
entirely  from  any  contemporaneous  rock,  being  of  a  milk-white  colour, 
resembling  chalk,  and  loaded  with  fliuts.  It  is  also  of  considerable 
thickness,  and  extremely  fossiliferous,  and  alternates  with  beds  of 
compact  yellow  maguesian  limestone,  and  bands  of  red  or  greenish 
shale  or  marl,  while  associated  with  it  there  are  splendid  masses  of 
white  gypsum  and  thin  bands  of  limestone  interstratified.  The  third 
or  upper  division  of  the  series  is  scarcely  less  remarkable  than  the 
central,  being  almost  entirely  made  up  of  myriads  of  fossil  bodies 
(called  Fusulina)  resembling  grains  of  wheat,  and  forming  a  limestone, 
which  is  of  considerable  thickness,  and  appears  in  the  lofty  cliffs  which 
occupy  the  banks  of  the  Volga,  and  also  in  the  coal  region  between 
the  rivers  Dnieper  and  Don. 

In  Northern  Russia,  and  in  the  upper  beds  of  the  Volga,  the  central 
limestone  of  the  Carboniferous  System  is  totally  devoid  of  coal, 
which  is  found  in  shales  and  sandstones,  interstratified  with  thin  courses 
of  limestone  in  the  lower  part  of  the  series,  and  in  this  respect  ex- 
hibits a  resemblance  to  the  lower  beds  of  the  Mountain  Limestone  in 
Yorkshire.  In  the  south  of  Russia,  on  the  other  hand,  the  central 
beds  of  the  Carboniferous  System  are  occasionally  productive  of  good 
bituminous  as  well  as  anthracitic  coal,  offering  in  some  points  very 
striking  analogies  in  mineral  condition  to  the  great  South  Welsh  basin. 
The  northern  beds  are  nearly  horizontal,  but  the  coal-field  in  the 
south  appears  to  have  been  disturbed,  and  to  have  been  broken  up  by 
faults. 

North  America  presents  some  interesting  points  with  respect  to 
the  rock  now  under  consideration.  The  Carboniferous  Series  of  Penn- 
sylvania is  based  upon  massive  sandstones,  conglomerates,  and  shales, 
overlying  a  bed  of  fossiliferous  limestone.  Resting  upon  this  group, 
which  is  of  great  and  uniform  thickness,  there  is  a  deposit  of  red 
shale,  which  varies  in  thickness  from  3000  feet  to  less  than  100  feet, 
and  is  supposed  to  thin  out  and  disappear  to  the  south-west ;  and  this 
is  partly  overlaid  and  partly  replaced  by  a  hard  coarse  conglomerate, 
very  thin  towards  the  north-west,  but  rapidly  swelling  out  and 
becoming  from  800  to  1200  feet  thick  towards  the  south-east.  None 
of  these  formations  contain  profitable  coal,  although  the  remaius  of 
plants  are  found  in  them,  and  a  few  seams,  about  a  foot  thick, 
occur  in  the  red  shales.  The  coal-measures  themselves  form  the 
uppermost  part  of  the  series,  and  consist  of  micaceous  sandstones, 
arenaceous,  argillaceous,  and  carbonaceous  shales,  and  valuable  beds  of 
limestone. 

In  other  parts  of  the  same  wide  area  the  Carboniferous  Series  mani- 
fests similar  peculiarities  of  structure.  Thus,  in  Nova  Scotia,  and 
elsewhere  in  Canada,  the  lower  beds  consist  of  Carboniferous  Lime- 
stone ;  but  at  Cape  Breton  the  millstone-grit  appears  to  terminate  the 
sequence.  Newfoundland  also,  which  presents  not  less  than  5000 
square  miles  of  country,  occupied  by  contemporaneous  beds,  has 
hitherto  afforded  no  coal. 

(Ansted,  Elementary  Course  of  Geology.) 
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MUCOR.  [Entoitiyta.] 

MUCORACEj'E,  an  order  in  Liudloy's  alliance  Fungalcs.  Tho 
gpeciea  have  a  floccoso  thallus  and  tho  spores  surrounded  by  a  vesicular 
veil  or  sporangium.  They  are  amongst  tho  smallest  forms  of  Funr/i, 
and  attack  decaying  vegetable  and  animal  matters.  Thoy  are  frequently 
known  by  tho  name  of  Moulds.  [Moulding  ;  Fungi  ;  BKIOPHTXA ; 
Mildew.] 

MUCOUS  MEMBRANES.  [Mbmbuane.] 

MU'CUNA,  a  genus  of  Plauts  belonging  to  tho  natural  order 
Zeguminosw.  The  calyx  is  campauulato  bilabiato,  with  two  very 
caducous  bracteolos  as  long  as  tho  tube ;  the  upper  lip  broad,  entire, 
and  obtuse;  the  lower  lip  trifid,  with  acute  segments.  The  corolla  is 
papilionaceous,  with  a  cordate  vexillum  incumbent  on  the  wings,  much 
shorter  than  the  wings  and  the  keel,  and  without  callositos.  The 
Btamens  are  diadelphous,  with  five  of  the  anthers  oblong,  linear,  and 
the  other  five  ovate  and  hairy.  The  seeds  oval,  roundish,  or  reuiform, 
with  a  narrow,  oblong,  or  linear  hilum.  The  species  aro  climbing 
herbs  or  shrubs,  with  pinnately-trifoliato  leaves  and  axillary  racemes, 
which  hang  down  when  bearing  fruit. 

M.  prurita,  Cowitch,  has  purple  flowers  in  compact  ovate  racemes ; 
leaflets  hairy  beneath,  the  middle  one  rhomboidal  and  obtuse,  the 
lateral  ones  dilated  on  the  outer  edge  ;  the  legumes  are  oblong,  curved, 
compressed,  not  keeled,  and  covered  all  over  with  a  thick  coating  of 
erect  white  stinging  hairs,  which  turn  black  in  drying  and  brown 
when  ripe.  It  is  a  native  of  the  hedges  and  banks  of  the  East 
Indies. 

M.  pruriens,  Common  or  Stingiug  Cowitch,  has  entire  ovate-acute 
leaflets,  smooth  above,  hairy  beneath,  the  lateral  ones  oblique  at  the 
base,  the  middle  one  slightly  rhomboidal.  The  racemes  are  from 
12  to  18  inches  long,  lax,  and  many-flowered.  The  calyx  is  hairy, 
pink,  with  narrow  lanceolate  segments.  The  flowers  have  a  disagree- 
able alliaceous  smell;  the  vexillum  is  flesh-coloured,  the  wings  purple 
or  violet,  and  the  keel  greenish-white.  The  legumes  about  3  inches 
long,  the  thickness  of  the  finger,  closely  covered  with  strong  brown 
stingiug  hairs.  The  seeds  oblong,  variegated  with  a  white  hilum.  A 
mixture  of  the  hairs  of  these  two  species  form  the  Cowitch  of  com- 
merce. The  ripe  pods  are  dipped  in  syrup,  which  is  scraped  off  with 
a  knife,  and  when  the  syrup  has  attained  the  thickness  of  honey,  by 
means  of  the  hairs  becoming  mixed  with  it,  it  is  used  as  a  medicine, 
and  is  considered  a  good  anthelmintic,  as  it  occasions  no  uneasiness. 
It  is  given  from  a  tea-spoonful  to  a  table-spoonful  in  the  morning, 
fasting.  The  hairs,  when  applied  to  the  skin,  produce  an  intolerable 
and  painful  itching.  A  vinous  iufusion  of  the  pods,  12  to  a  quart,  is 
said  to  be  a  certain  remedy  for  dropsy.  A  strong  iufusion  of  the  roots, 
sweetened  with  honey,  is  used  by  the  native  practitioners  in  India 
in  cases  of  cholera.    It  is  likewise  considered  a  powerful  diuretic. 

M.  wens  has  racemose  flowers  and  legumes  clothed  with  stinging 
bristles;  the  leaflets  have  a  shining  tomentum  beneath.  The  flowers 
are  large,  white  or  yellow,  with  the  lower  edge  of  the  wiugs  red.  The 
seeds,  from  their  resemblance  to  au  eye,  are  called  by  the  French 
Yeux  Bourrique,  or  Ass's-Eyes,  and  for  the  same  reason  the  seed  has 
the  name  Ox-Eye-Bean  in  our  oolonies  in  the  West  Indies,  where  the 
Bpecies  is  a  native. 

A  rich  soil  suits  these  plauts,  and  they  are  easily  raised  from  cut- 
tings, but  are  not  worth  the  trouble  of  cultivation,  excepting  for 
botanical  gardens. 

(Don,  Dichlamydeous  Plants;  Lindley,  Flora  Medica ;  Burnett, 
Outlines  of  Botany.) 

MUCUS.  The  fluid  which  is  found  on  the  surface  of  mucous  mem- 
branes is  thus  named.  The  chemical  composition  of  this  fluid  has 
not  been  very  accurately  ascertained,  but  its  morphological  elements 
have  been  investigated  by  Henle  and  others  with  much  care. 

Dr.  Henle  of  Berlin  ('  Ueber  Sehleim-  und  Eiter-Bildung,'  in  Hufeland's 
'  Journ.  der  Practisch.  Heilk.,'  1838),  was  one  of  the  first  who  deter- 
mined the  true  composition  of  this  substance,  which  had  previously 
ptesented  many  qualities  that  appeared  anomalous.  He  has  proved 
that  it  always  at  least  contains  the  scales  or  oells  of  epithelium,  which 
cover  all  the  open  cavities  of  the  body,  suspended  in  a  considerable 
quantity  of  watery  fluid. 

The  epithelium,  or  cuticular  covering  of  all  mucous  membranes, 
consists  of  one  or  more  layers  of  minute  cells ;  and  it  is  deposited  not 
only  on  the  free  surfaces  of  the  large  open  cavities,  but  i3  continued 
into  all  the  canals  and  ducts  of  glands  that  open  on  the  mucous  mem- 
branes. In  different  situations  the  form  of  the  epithelium-cells  varies 
considerably ;  in  some  parts  they  are  rounded,  or  polygonal,  and  flat, 
adhering  to  each  other  hi  a  continued  membrane  by  their  adjacent 
edges ;  in  others  they  have  a  cylindrical  or  conical  form,  and  are  only 
attached  to  the  mucous  membrane  by  one  of  their  extremities ;  in 
others  they  have  also  a  cylindrical  or  conical  form,  and  their  free 
margins  are  beset  with  vibrating  cilia;.  [Epithelium.] 

By  the  contact  of  the  foreign  matters  to  which  all  the  mucous 
membranes  are  exposed  iu  the  performance  of  their  functions,  or  by 
other  processes,  the  epithelium  cells  are  constantly  being  removed,  and 
their  place  is  as  constantly  supplied  by  the  formation  of  new  cells  from 
the  surface  beneath.  Thus  on  all  the  mucous  surfaces  a  more  or  less 
rapid  process  of  desquamation  and  reproduction  of  cuticle  is  ever 
going  on;  the  nuperficial  layers  scaling  off,  and  deep  layers  being 
produced  in  a  mauner  exactly  similar  to  that  in  which,  as  the  outer 
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surfaco  of  tho  cuticle  of  tho  skin  (tho  epidermis)  is  removed,  fresh 
layers  aro  deposited  on  tho  inner  surfaco  to  replace  them  and  maintain 
the  thickness  of  tho  membrane. 

Tho  superficial  layer  of  epithelium-cells  thus  removed,  not  in  dry 
scales,  like  tho  epidermis,  but  mixed  with  a  quantity  of  watery  fluid 
secretoil  by  tho  surface  of  tho  raucous  membrane,  constitutes  healthy 
mucus— a  viscid,  ropy,  transparent,  and  apparently  homogeneous  sub- 
stance, which  is  distinguished  more  especially  by  tho  presence  of 
miuuto  epithelium-colls  either  floating  separately  or  united  into  small 
membranous  flocculi.  Its  chief  chemical  properties  are  that  it  mixes 
with  any  quantity  of  water  without  being  dissolved,  but  swelling  up 
and  forming  flocculi,  does  not  dissolve  iu  alcohol,  and  is  not  coagulated 
by  heat. 

In  addition  to  the  epithelial  cells  mucus  frequently  contains  round 
corpuscles,  called  mucus-corpuscles,  which  are  not  easily  distinguished 
from  pus-cells.  Theso  corpuscles  aro  abundantly  secreted  In  common 
catarrh.  They  are  regarded  as  abortive  epithelial  cells.  As  these  cells 
increase  iu  diseased  conditions,  the  mucus  assumes  more  decidedly 
the  charactor  of  pus. 

It  frequently  happens  that  fibrinous  coagula  are  found  in  the 
mucus,  constituting  the  peculiar  character  of  the  mucu3  in  croup, 
diplithoritis,  pneumonia,  Bright's  disease,  dysentery,  and  other  affec- 
tions of  tho  mucous  membranes.  In  these  cases  after  the  active  inflam- 
mation has  ceased,  cells  aro  observed  in  the  mucus,  which  have  been 
called  inflammatory  globules,  or  granular  cells.  Besides  these  bodies 
mucus  contains  fat-globules,  and  frequently  molecular  or  elementary 
granules.  The  latter  are  seen  in  incipient  diseased  conditions  of  the 
mucous  membranes,  as  in  tuberculosis  or  cancer.  It  sometimes  con- 
tains living  beings,  as  Vibriones  and  fungoid  threads  of  various  kinds. 

Tho  chemical  element  which  forms  the  basis  of  mucus  is  calbd 
Mucin,  but  unfortunately  it  has  not  been  separated  from  tho  morpho- 
logical elements.  In  addition  to  mucin,  tho  mucus  contains  various 
extractive  matters.  It  also  contains  potash  and  soda,  and  frequently 
gives  an  acid  re-action ;  this  arises  from  the  presence  of  free  acids. 
Albumen  is  also  present  in  mucus,  and  frequently  in  considerable 
quantities.  With  regard  to  tho  origin  of  mucus,  Lehmiun,  in  his 
'  Physiological  Chemistry,' has  the  following  remarks.  After  stating 
that  it  does  not  appear  that  mucus  is  formed  by  any  of  the  glands  of  the 
mucous  membranes,  he  says  : — "  Tilanus  has  drawn  especial  attention 
to  the  circumstance,  that  epithelial  structures  are  always  present 
wherever  there  is  true  mucus.  This  observation  might  lead  to  the 
assumption  that  the  formation  of  mucus  is  connected  with  the  develop- 
ment of  certain  cells,  that  is  to  say,  that  its  production  occurs  simul- 
taneously with  the  development  of  certain  morphological  elements. 
Two  views  here  present  themselves  for  our  consideration ;  one  of  which 
is,  that  the  albuminates  of  the  liquor  sanguinis  become  decomposed, 
under  certain  hitherto  unknown  conditions,  into  the  substratum  of  the 
epithelial  cells  and  into  mucus,  whence  the  latter  substance  might 
in  some  respects  be  considered  as  a  secondary  product  of  this  cell- 
formation,  so  that  the  mucous  juice  in  the  mucus  would  hold  the 
same  relation  to  the  epithelial  cells  as  the  spirituous  fluid  does  to  the 
yeast-cells  in  a  mixture  which  has  undergone  fermentation.  The 
other  view,  which  seems  to  be  supported  by  numerous  observations 
made  by  Scherer  and  Virchow,  refers  the  origin  of  the  mucus  to  a 
partial  disintegration  of  the  epithelial  cells.  All  who  have  followed 
Frerichs  in  his  observations  on  the  metamorphosis  of  the  cells  within 
the  gastric  juice,  or  who  have  examined  them  by  the  microscope  in 
the  preparation  of  artificial  gastric  juice,  will  easily  comprehend  the 
gradual  solution  of  the  gastric  cells  and  their  conversion  into  a  mucous 
fluid.  Such  a  conversion  of  cells  into  a  mucous  substance  would 
therefore  at  all  events  not  be  wholly  without  analogy.  Scherer  and 
Virchow  however  go  still  further,  and  advance  the  opinion,  based  upon 
several  pathologico-histological  observations  and  ohemical  experiments, 
that  certain  colloid  substances,  and  others  adapted  for  the  formation 
of  urine,  may  be  converted  into  mucus  under  certain  conditions  which 
still  remain  to  be  explained,  and  even  without  any  cell-formation ;  and 
hence  they  regard  the  latter  mode  of  development  as  associated  with 
the  existence  of  colloid  or  cartilaginous  substances.  This  view  is 
not  only  supported  by  the  absence  of  epithelial  structures  in  many 
cysts  containing  mucus,  but  more  especially  by  the  frequently  noticed 
conversion  of  the  gelatin  of  Wharton  into  perfect  mucus.  It  appears 
to  us  still  to  require  accurate  chemical  experiments  to  decide  which 
of  these  two  hypotheses  deserves  the  preference.  The  elementary 
analyses  which  were  made  by  Scherer  on  a  single  variety  of  mucous 
juice  unfortunately  do  not  enable  us  to  decide  the  question,  both 
because  the  atomic  weight  could  not  be  determined,  and  because  we  are 
still  entirely  deficient  in  an  accurate  analysis  of  the  epithelial  cells,  the 
colloid  substance,  &o.  It  remains  for  us  to  hope  that  the  investigating 
powers  of  men  like  Scherer  may  before  long  enrich  science  with  the 
knowledge  necessary  for  elucidating  a  subject  which  is  so  intimately 
associated  with  the  advancement  of  physiology. 

"  The  localities  in  which  mucus  occurs  clearly  demonstrate  that  it 
is  especially  designed  to  serve  as  a  protecting  medium  to  all  the  parts 
which  are  placed  in  a  reciprocal  connection  with  the  outer  world." 

MUDSTONE,  a  local  name  for  part  of  the  Upper  Silurian  Rocks 
of  Sir  Roderick  Murchison. 

MUDWORT,  the  common  name  of  the  species  of  the  genus  Limo- 
sella.    This  genus  belongs  to  the  natural  order  Scrophuiariacece.  It 
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has  a  5-cleft  calyx;  a  5-fid  bell-shaped  equal  corolla;  a  globose 
2-valved  capsule,  with  a  central  placenta,  free,  or  connected  with  a 
short  dissepiment  below,  1-cellcd. 

L.  aquatka  is  the  only  British  species.  It  has  lanceolate  spathulate 
leaves  on  long  stalks ;  pedicles  axillary,  crowded,  shorter  than  the 
petioles.  It  has  small  white  or  rose-coloured  flowers.  It  is  found 
growing  in  muddy  places,  where  water  has  stagnated. 

MUGI'LIDJE,  the  Mullet  Tribe,  a  family  of  Fishes  of  the  order 
A  canthoptcrygii.  This  family  may  be  distinguished  by  the  following 
characters  : — Body  nearly  cylindrical,  covered  with  large  scales;  dorsal 
fins  (two  in  number)  separated,  the  first  with  only  four  spinous  rays; 
the  ventral  fins  have  their  origin  a  little  behind  the  line  of  the  pec- 
torals ;  branchiostegous  rays,  six.  The  head  is  somewhat  depressed, 
and,  like  the  body,  is  covered  with  large  scales  or  polygonal  plates ; 
the  muzzle  is  very  short;  the  mouth  is  transverse,  and  when  closed 
forms  an  angle,  the  lower  jaw  having  an  eminence  in  the  middle, 
which  fits  into  a  corresponding  hollow  in  the  upper;  teeth  very 
minute  ;  pharyngeal  bones  much  developed. 

There  are  three  genera  belonging  to  this  family — Atlierina,  Mugil, 
and  Tetragonurus. 

Atherina  has  the  body  rather  elongated ;  two  dorsal  fins  widely 
separated ;  ventral  fins  placed  far  behind  the  pectorals  ;  sides  with  a 
broad  longitudinal  silver  band ;  teeth  minute ;  branchiostegous  rays  6. 

A .  presbyter,  the  Atherine,  or  Sand-Smelt.  It  was  at  one  time  sup- 
posed that  the  Atherine  of  the  British  coasts  was  the  A.  hepsetus  of 
Linnaus,  but  after  a  close  examination  Mr.  Yarrell  comes  to  the 
conclusion  that  the  British  species  is  A.  presbyter  of  Cuvier. 

The  British  Atherine  is  a  handsome  small  fish  from  5  to  6  inches  in 
length.  It  is  found  on  the  coast  of  Cornwall  at  all  seasons  of  the 
year.  It  is  also  frequently  caught  at  Brighton,  where  large  quantities 
are  eaten  in  the  winter  season  by  the  inhabitants  and  visitors.  Dr. 
Parnell  has  taken  it  in  Scotlaud,  and  Mr.  Thompson  in  Ireland. 

Mugil  has  the  body  nearly  cylindrical,  covered  with  large  scales; 
two  dorsal  fins  widely  separated,  the  rays  of  the  first  fin  spinous,  those 
of  the  second  flexible ;  ventral  fins  behind  the  pectorals ;  middle  of 
the  under  jaw  with  an  elevated  angular  point,  and  a  corresponding 
groove  in  the  upper  ;  teeth  small ;  branchiostegous  rays  6. 

M.  capito(Cuv.),the  Gray  Mullet,  or  Common  Mullet,  is  not  uncommon 
on  many  parts  of  the  British  coast.  It  is  rather  more  than  a  foot  in 
length ;  the  length  of  the  head  compared  with  that  of  the  body  and 
tail  is  as  one  to  four ;  the  greatest  depth  of  the  body,  which  is  beneath 
the  first  dorsal,  is  about  one-fourth  the  whole  length,  excepting  the 
tail.  The  head  is  broad  and  depressed;  snout  rounded;  the  skin  of 
the  anterior  and  posterior  margins  of  the  orbit  does  not  advance  over 
the  eye.  First  dorsal  fin  commences  about  the  middle  of  the  body, 
its  height  is  equal  to  twice  its  length  ;  between  the  first  and  second 
dorsal  there  is  a  considerable  interval ;  its  proportions,  as  regards 
height  and  length,  the  same  as  the  first.  The  upper  surface  of  the 
body  is  dusky-gray,  tinged  with  blue;  the  sides  and  belly  are  silvery- 
white,  marked  with  longitudinal  dusky  lines ;  fin-membranes  dirty- 
white  ;  a  dark  spot  on  the  base  of  the  pectoral  fin. 

It  is  found  plentifully  in  Cornwall  and  Devonshire,  and  along  the 
south  coast.  It  is  also  taken  on  the  eastern  coasts.  This  fish  never 
goes  to  a  great  distance  from  land,  and  delights  in  shallow  water.  It 
is  od  this  account  probably  that  it  bears  confinement  better  than  other 
fishes,  and  is  one  of  those  which  have  been  most  successfully  kept  in  the 
Aquavivarium  of  the  Zoological  Society  in  Regent's  Park.  They  seem 
more  intelligent  than  most  fish.  Carew,  the  Cornish  historian,  had  a 
pond  of  salt  water  in  which  he  had  naturalised  these  fish,  and  he 
could  assemble  them  together  to  be  fed  by  knocking  on  a  stick. 
Fishermen  also  relate  numerous  instances  of  its  intelligence,  and  the 
devices  it  has  recourse  to  for  the  purpose  of  escaping  from  the  net 
when  once  caught.  It  takes  its  food  from  the  mud  at  the  bottom  of 
the  water  in  which  it  lives,  and  seldom  partakes  of  any  living  food. 
It  is  most  readily  taken  by  fat,  or  cabbage  boiled  iu  broth. 

This  fish  frequently  goes  up  rivers,  and  is  thus  often  caught  by  the 
angler.  When  taken  young  and  placed  in  fresh  water  it  has  been 
found  to  thrive. 

M.  chelo,  Cuvier,  the  Thick-Lipped  Gray  Mullet,  according  to  Mr. 
Couch's  manuscripts,  communicated  to  Mr.  Yarrell,  seems  to  be  abun- 
dant on  the  coast  of  Cornwall,  but  no  other  British  naturalists  appear 
to  have  noticed  it.  It  is  distinguished  from  the  Common  Gray  Mullet 
chiefly  by  its  large  and  fleshy  lips,  the  margins  of  which  are  ciliated ; 
the  teeth  resemble  hairs ;  the  maxillary  bone  curved,  and  showing 
itself  behind  the  commissure. 

M.  curtus,  the  Short  Gray  Mullet  of  Yarrell,  is  a  third  species,  found 
in  the  British  seas.  "  The  length  of  the  head,  as  compared  with  that 
of  the  body  and  tail,  is  as  one  to  three,  the  proportion  in  the  Common 
Gray  Mullet  being  as  one  to  four ;  the  body  is  also  deeper  in  pro- 
portion than  in  M.  capita,  being  equal  to  the  length  of  the  head : 
the  head  is  wider,  the  form  of  it  more  triangular,  and  also  more 
pointed  anteriorly ;  the  eyes  larger  in  proportion ;  the  fin-rays  longer, 
particularly  those  of  the  tail ;  the  ventral  fins  placed  nearer  the  pec- 
toral, and  a  difference  exists  in  the  number  of  some  of  the  fin-rays  : 
the  colours  of  the  two  species  are  nearly  alike ;  and  in  other  respects, 
except  those  named,  they  do  not  differ  materially."  (Yarrell,  '  British 
Fishes.')  Mr.  Yarrell  caught  this  new  species  at  the  mouth  of  Poole 
harbour. 


Tetragonurus,  so  named  from  the  projecting  keels  or  ridgea  on  each 
side,  near  the  base  of  the  caudal.  There  is  only  one  species,  an 
inhabitant  of  the  Mediterranean,  about  a  foot  long,  and  black,  and 
reputed  to  be  poisonous. 

MUGWORT,  the  common  name  for  the  Artemisia  vulgaris.  This 
species  of  Artemisia  is  known  by  its  leaves  being  woolly  beneath,  with 
lanceolate,  acuminate,  cut,  and  serrated  segments.  It  is  a  very  common 
plant  on  waste  ground  in  Great  Britain.  [Artemisia.] 

MULBERRY.  [Morus.] 

MULE.  This  word  is,  in  its  particular  sense,  used  to  denote  the 
offspring  of  the  male  ass  and  the  mare  [EQUiDJi] ;  but,  in  its  general 
signification,  it  is  applied  to  the  offspring  of  any  two  animals  of  distinct 
species,  and  is  then  synonymous  with  the  term  '  Hybrid.'  [Hybrid.] 

"  The  true  distinction  between  different  species  of  animals,"  writes 
John  Hunter,  "  must  ultimately,  as  appears  to  me,  be  gathered  from 
their  incapacity  of  propagating  with  each  other  an  offspring  capable 
again  of  continuing  itself  by  subsequent  propagations  :  thus  the  horse 
and  ass  beget  a  mule  capable  of  copulation,  but  incapable  of  begetting 
or  producing  offspring.  If  it  be  true  that  the  male  has  been  known  to 
breed,  which  must  be  allowed  to  be  an  extraordinary  fact,  it  will  by 
no  means  be  sufficient  to  determine  the  horse  and  ass  to  be  of  the 
same  species ;  indeed  from  the  copulation  of  mules  being  very  fre- 
quent, and  the  circumstance  of  their  breeding  very  rare,  I  should 
rather  attribute  it  to  a  degree  of  monstrosity  in  the  organs  of  the 
mule  which  conceived,  as  not  being  a  mixture  of  two  different  species, 
but  merely  those  of  either  the  male  or  female  ass.  This  is  not  so  far- 
fetched an  idea,  when  we  consider  that  some  true  species  produce 
monsters  which  are  a  mixture  of  both  sexes,  and  that  many  animals 
of  distinct  sex  are  incapable  of  breeding  at  all.  If  then  we  find 
nature  iu  its  most  perfect  state  deviating  from  general  principles,  why 
may  it  not  happen  likewise  in  the  production  of  mules,  so  that  some- 
times a  mule  shall  breed  from  the  circumstauce  of  its  being  a  monster 
inspecting  mules  1"  We  think  that  the  views  here  laid  down  are  clear 
and  satisfactory  so  far  as  they  go,  and  that  the  question  with  which 
the  paragraph  concludes  is  in  no  danger  of  a  contradictory  answer. 

But  the  student  should  be  on  his  guard  as  to  an  unhesitating 
admission  of  everything  that  is  laid  down  even  by  an  authority  so 
deservedly  eminent  as  that  of  the  great  physiologist  whose  opinion  we 
have  just  quoted.  Professor  Owen,  for  instance,  in  one  of  his  valuable 
notes  on  another  part  of  this  very  paper,  truly  observes  that  John 
Hunter's  assertion  that  the  fertility  of  a  hybrid  with  an  individual  of 
a  pure  breed  proves  the  fact  of  identity  of  two  supposed  distinct 
species  equally  with  the  production  of  offspring  from  the  connection 
of  hybrid  with  hybrid,  cannot  be  admitted.  "  To  prove  the  identity 
of  two  supposed  distinct  species,"  continues  the  Professor,  "  granting 
the  fertility  of  the  hybrids  from  the  two  to  be  the  proof  required,  it 
should  be  shown  that  such  hybrids  are  fertile  inter  se,  and  capable  of 
propagating  indefinitely  an  intermediate  variety.  Now  this  is  precisely 
the  fact  which  is  wanting  in  the  evidence  adduced  in  the  text.  All 
that  Hunter  proves  is  that  two  species  very  nearly  allied  to  each  other 
will  produce  a  hybrid  offspring,  and  that  the  hybrid  is  again  produc- 
tive with  an  individual  of  the  pure  breed ;  but  this  only  illustrates  a 
general  law  by  which  the  reversion  of  the  hybrid  to  the  pure  breed  is 
provided  for ;  while,  on  the  other  hand,  the  intermixture  of  the  dis- 
tinct species  is  guarded  against  by  the  aversion  of  the  individuals 
composing  them  to  a  sexual  union."  And  it  is  no  contradiction  to 
this  general  rule  to  show  that  in  some  instances  this  aversion  is  over- 
come, as  in  the  case  of  the  lion  and  tigress — to  cite  an  example, 
among  the  Carnivova  [Felid2e],  and  in  that  of  the  pheasant  and 
common  fowl :  and  the  hen  canary-bird  with  the  goldfinch,  linnet,  &c, 
among  birds.  [Canary-Bird.]  Such  cases  are  the  exceptions,  and 
prove  the  generality  of  the  rule  or  law. 

Doubtless  there  must  be  a  concurrence  of  predisposing  accidents  to 
bring  different  species,  in  their  anxious  desire  to  obey  the  all-powerful 
impulse  of  reproduction,  together ;  and  the  presence  of  such  predis- 
posing causes  may  be  generally  traced  in  most  of  these  erratic  alliances. 
In  the  great  majority  of  them  the  species  thus  mingled  are  very  nearly 
allied.  Thus  there  are  several  instances  on  record  of  the  Hooded  Crow 
(Corvus  Comix)  pairing  and  producing  offspring  with  the  Carrion  Crow 
(Coi-vus  Oorone);  the  male  of  Montagu's  Harrier  (Circus  hyemalis)  and 
a  Ringtail  (Circus  cyaneus)  having  been  shot  at  the  nest  feeding  their 
young  (Yarrell,  ex  relatione  Sweeting).  Mr.  Berry  notices  the  pairing 
of  a  Blackbird  and  a  Thrush  in  Lancashire :  these  birds  reared  their 
broods,  which  were  strongly-marked  hybrids,  for  two  successive  years. 
('  Magazine  of  Nat.  Hist.,'  vol  vii.) 

Mr.  Yarrell,  who  in  his  '  History  of  British  Birds '  mentions  the 
last-named  cases  in  detail,  adds  that  several  instances  are  known  in 
which  the  female  of  the  Black  Grouse,  usually  called  the  Gray  Hen, 
has  bred  in  a  wild  state  with  the  Common  Pheasant ;  such  a  hybrid 
is  represented  iu  the  title-page  of  Mr.  T.  C.  Eyton's  '  History  of  the 
Rarer  British  Birds.'  [Black  Grouse.]  The  last-named  ornithologist 
has  also  recorded  the  fruitful  connection  between  the  Common  Goose 
and  the  Chinese  Gander ;  and  the  Hon.  Twiselton  Fieunes  communi- 
cated to  the  Zoological  Society  of  London  an  instance  of  the  Common 
Wild  Duck  breeding  with  the  male  Pintail.  [Ducks.] 

The  author  of  the  '  History  of  British  Birds '  above  quoted  has  had 
so  much  experience  on  this  intricate  subject,  so  far  as  it  relates  to  birds, 
that  the  following  observations  by  him  are  worthy  of  all  attention : — 
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"  Several  experiments  on  tho  productive  powers  of  various  hybrid 
birds  are  now  in  progress;  but  without.  Intending  to  anticipate  tho 
interesting  particulars  which  may  bo  elicited,  1  may  briefly  refer  to 
what  has  fallen  under  my  own  observation.  Homo  degreo  of  restriction, 
either  accidental  or  imposed,  and  arising  from  various  causos,  appears 
to  bo  necessary  to  induce  tho  union  of  birds  that  aro  of  different 
species ;  but  tho  influence  of  tho  divine  command  to  '  increase  and 
multiply'  is  bo  irresistible,  that  somo  birds  unite  with  strango  partners 
rather  than  have  no  partner  at  all.  When  putting  two  birds  of  dif- 
ferent species  together,  with  the  intention  of  breeding  from  them, 
union  is  less  likely  to  take  place  if  they  are  kept  within  sight  or 
hearing  of  other  birds  of  their  own  species.  Tho  two  sexes  of  tho 
broods  produced  by  such  unions  take  little  or  no  notice  of  each  other 
when  adult  even  during  tho  usual  breeding  season,  and  are  believed 
to  be  unproductive  among  themselves  if  s»  restricted  ;  but  if  allowed 
an  opportunity  of  uniting  with  tho  true  species  of  either  parent  they 
are  then  prolific,  and  the  young  birds  produced  soon  lose  all  inter- 
mediate character."    ('  Hist.  Brit.  Birds,'  part  xiii.) 

Mr.  Darwin,  in  his  highly  interesting  '  Journal  and  Remarks,'  being 
the  third  volume  of  the  '  Narrative  of  the  Surveying  Voyages  of  H.M. 
ships  Adventure  and  Beagle,'  gives  tho  following  graphic  account  of 
the  social  habits  of  tho  Mulo  when  describing  the  passage  of  the 
Cordillera : — 

"  Our  manner  of  travelling  was  delightfully  independent.  In  the 
inhabited  parts  we  bought  a  little  firewood,  hired  pasture  for  the 
animals,  and  bivouacked  in  the  same  field  with  them.  Carrying  an 
iron  pot,  we  cooked  and  ate  our  supper  under  the  cloudless  sky,  and 
knew  no  trouble.  My  companions  were  Mariano  Gonzales^  who  had 
formerly  accompanied  me,  and  an  arriero,  with  his  ten  mules  and  a 
madrina. 

"  The  madrina  (or  godmother)  is  a  most  important  personage.  She 
is  an  old  steady  mare,  with  a  little  bell  round  her  neck  ;  aud  where- 
soever she  goes  the  mules,  like  good  children,  follow  her.  If  several 
large  troops  are  turned  into  one  field  to  graze,  in  the  morning  the 
muleteer  has  only  to  lead  the  madriuas  a  little  apart  and  tinkle  their 
bells;  and  although  there  may  be  two  or  three  hundred  mules  toge- 
ther each  immediately  knows  its  own  bell,  aud  separates  itself  from 
the  rest.  The  affection  of  these  animals  for  their  madriuas  saves 
infinite  trouble.  It  is  nearly  impossible  to  lose  an  old  mule ;  for  if 
detained  for  several  hours  by  force,  she  will,  by  the  power  of  smell, 
like  a  dog,  track  out  her  companions,  or  rather  the  madrina;  for, 
according  to  the  muleteer,  she  is  the  chief  object  of  affection.  The 
feeling  however  is  not  of  an  individual  nature ;  for  I  believe  I  am 
right  in  saying  that  any  animal  with  a  bell  will  serve  as  a  madrina. 
In  a  troop  each  animal  carries,  on  a  level  road,  a  cargo  weighing  four 
hundred  and  sixteen  pounds  (more  than  twenty-nine  stone) ;  but  in  a 
mountainous  country  a  hundred  pounds  less.  Yet  with  what  delicate 
slim  limbs,  without  any  proportional  bulk  of  muscle,  these  animals 
support  so  great  a  burden  !  The  mule  always  appears  to  me  a  most 
surprising  animal.  That  a  hybrid  should  possess  more  reason,  memory, 
obstinacy,  social  affection,  and  powers  of  muscular  endurance,  than 
either  of  its  parents,  seems  to  indicate  that  art  has  here  out-mastered 
nature." 

MULGE'DIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Composite:,  the  sub-order  Ligulifloro?,  the  tribe  Cichoracew,  and  sub- 
;ribe  Hicracim.  It  has  many-flowered  heads,  a  double  involucre,  the 
inner  of  one  row,  the  outer  of  short  lax  imbricated  scales ;  the  fruit 
compressed,  constricted  above,  and  terminating  in  a  ciliated  disc  ;  the 
outer  rows  of  the  pappus  rigid  and  brittle.  There  are  several  species 
of  this  genus. 

M.  alpinum,  has  glabrous,  lyrate  at  the  base,  arrow-shaped  leaves, 
the  terminal  lobe  large,  triangular-hastate,  acute  ;  the  stem  simple, 
heads  racemose,  bracts,  peduncles,  and  involucres,  glandular  hairy ;  the 
fruit  oblong,  not  attenuated,  with  many  rib3.  This  plant  has  blue 
flowers  in  small  numerous  heads,  with  a  stem  about  3  feet  high.  It  is 
a  remarkably  handsome  plant,  and  is  the  only  British  species  of  the 
genus.  It  is  the  Sonchus  ccerulcus  of  Smith  in  the  English  botany. 
The  only  locality  in  which  it  grows  in  Great  Britain  is  the  Clooa 
Mountains  of  Scotland. 

M.  floridanum  h  a  native  of  America,  and  on  account  of  its  excessive 
bitterness  is  called  Gall  of  the  Earth. 

(Babington,  Manual ;  Lindley,  Vegetable  Kingdom.) 

MQLI'NIA,  Dr.  Gray's  name  for  a  genus  of  Oonchifera,  allied  to 
Mactra,  having  the  ligament,  properly  so  called,  internal,  and  the 
lateral  teeth  simple. 

MULLET.    [MuoilidjE  ;  Mullus.] 

MULLUS,  a  genus  of  Fishes  belonging  to  the  group  Acanthoptcrygii 
and  the  family  Percidce.  The  species  have  the  body  thick  oblong ; 
profile  of  the  head  approaching  to  a  vertical  line  ;  scales  large,  decidu- 
ous ;  two  dorsal  fins  widely  separated,  the  rays  of  the  first  spinous, 
those  of  the  second  flexible  ;  teeth  on  the  lower  jaw  and  palate  only  ; 
two  cirri  at  the  symphysis  of  the  lower  jaw ;  brauchiostegous  rays  4. 
There  are  two  species  of  this  genus  found  in  Europe,  and  both  are 
inhabitants  of  the  seas  of  Great  Britain. 

M.  mrmuletut,  the  Striped  Red  Mullet,  or  Striped  Surmullet,  has 
the  following  fin-ray  formula  :— D.  7—1  +  8:  P.  17  ;  V.  1+5;  A. 
2  +  6;  C.  13. 

The  forehead,  nape,  cheeks,  and  operculum  are  covered  with  scales ; 


iridos  palc-yollow ;  mucous-pores  abundant;  the  colour  of  the  body 
is  from  a  pink  to  a  bright-red  ;  the  membrane  of  the  first  doixil  fin  in 
tinged  with  yellow;  those  of  the  other  fins  transparent ;  the  axilla  of 
tho  ventral  fin  furnished  with  a  pointed  no-do ;  tho  vent  placed  under 
tho  commencement  of  the  second  dorsal  fin. 

Tho  Striped  Red  Mullet  is  abundant  on  the  southern  coast*  of  Great 
Britain,  but  is  rarer  on  the  eastern  and  northern  coa  ts.  This  fish  is 
good  eating,  and  is  sent  in  largo  numbers  from  the  coast*  to  tho 
London  market.  In  the  month  of  August,  1819,  5000  were  taken  off 
Weymouth,  and  In  one  week  during  tho  month  of  May,  1831,  10,000 
were  sent  to  London  from  Yarmouth.  Tho  Striped  Red  Mullet  was 
a  favourite  dish  amongst  the  ancient  Romans,  and  large  prices  were 
paid  for  them.  "A  fish  of  3  lbs.  weight  produced  a  considerable  sum 
to  the  fortunate  fisherman,  while  the  cost  of  a  fish  of  1^  lbs.,  says 
Martial,  was  ruinous.  A  Mullet  of  6  lbs.  is  recorded  to  have  produced 
a  sum  equal  to  48<.  ;  one  still  larger  64i. ;  and  even  24 Of.  were  given 
for  thorn  of  unusual  size,  procured  on  tho  same  day,  for  a  repast  of 
more  than  usual  magnificence."  (Yarrell.)  On  our  own  coast  this 
fish  seldom  exceeds  14  inches  in  length. 

The  Striped  Red  Mullet  spawns  in  tho  spring,  and  the  young  aro 
5  inches  long  in  October.  Their  food  consists  of  the  softer  nullum 
ous  and  molluscous  creatures.  The  cirri,  which  are  generally  placed 
near  tho  mouth,  seem  to  act  as  organs  of  feeling,  whereby  these 
animals  are  enabled  to  distinguish  their  food.  Mr.  Yarrell  says,  "  On 
dissecting  these  appendages  in  tho  Mullet,  the  Common  Cod,  and 
others,  I  found  them  to  consist  of  an  elongate  and  slender  flexible 
cartilage,  invested  by  numerous  longitudinal  muscular  and  nervous 
fibres,  and  covered  by  an  extension  of  the  common  skin.  The  muscu- 
lar apparatus  is  mo3t  apparent  in  the  Mullet,  the  nervous  portion  most 
conspicuous  in  the  Cod.  These  appendages  are  to  them,  I  have  no 
doubt,  delicate  organs  of  touch,  by  which  all  the  species  provided 
with  them  are  enabled  to  ascertain,  to  a  certain  extent,  the  qualities 
of  the  various  substances  with  which  they  are  brought  in  contact,  and 
arc  analogous  iu  function  to  the  beak,  with  its  distribution  of  nerves, 
among  certain  wading  and  swimming  birds  which  probe  for  food  beyond 
their  sight;  and  may  be  considered  auother  instance,  among  the 
beautiful  provisions  of  nature,  by  which  in  the  case  of  fishes  feeding 
at  great  depths,  where  light  is  deficient,  compensation  is  made  for  im- 
perfect vision."  ('  British  Fishes,'  vol.  i.,  p.  34.)  This  and  the  next 
species  must  not  be  confounded  with  the  Gray  Mullet,  which  belongs 
to  a  very  different  family  of  Acanthopterygious  Fishes.  [Mugilid^.] 

M.  barbatus,  the  Plain  Red  Mullet,  the  Surmullet,  the  Red  Surmullet. 
This  fish  is  much  rarer  on  the  British  coasts  than  the  last.  They 
seem  to  be  equally  abundant  in  the  Mediterranean.  The  fin-rays  are 
as  follows  :— D.  7—1  +  8  ;  P.  16  ;  V.  6  ;  A.  1  +  6 ;  C.  15.  The  scales 
are  somewhat  smaller  than  in  the  last  and  present  some  structural 
differences. 

(Yarrell,  History  of  British  Fishes.) 

MULTIVALVES,  the  name  formerly  used  to  designate  those  sheik 
which  were  made  up  of  more  than  two  pieces.  Thus  the  Cirrhipeda 
(Lepas)  were  all  multivalve  shells  of  Linuajus,  and  so  were  Chiton  and 
Pholas. 

MUNTJAK.  [Cervidje.] 

MURiE'NIDiE,  or  ANGUTLLID2E,  a  family  of  Fishes  belonging 
to  the  Apodal  section  of  the  Malacopterygii.  These  fishes  have  au 
elongated  and  often  cylindrical  body,  covered  by  a  thick  and  soft  skin 
in  which  the  scales  are  deeply  imbedded  and  scarcely  apparent.  They 
have  no  caeca,  but  nearly  all  are  furnished  with  a  natatory  bladder. 
Iu  the  first  group,  which  constitutes  the  great  genus  Murcena  of 
Linnaeus,  the  opercula  are  small,  and  enveloped  in  the  skin  ;  the  gill- 
opening  is  small,  and  is  situated  far  back,  an  arrangement  which,  by 
more  completely  protecting  the  branchiae,  permits  these  fishes  to  live 
a  long  time  out  of  water.    They  have  no  ventral  fins. 

The  species  of  the  genus  Anguilla  are  distinguished  by  the  pos- 
session of  pectoral  fins  ;  the  dorsal,  aual,  aud  caudal  fins  are  united, 
the  dorsal  commences  at  a  considerable  distance  behind  the  pectorals; 
the  upper  jaw  is  shorter  than  the  lower ;  the  gills  opening  by  a  small 
aperture  on  each  side,  situated  beneath  the  pectoral  fin.  Three  if  not 
four  species  of  Anguilla,  or  Eel,  are  found  in  this  country  —  the 
Sharp-Nosed  Eel,  the  Broad-Nosed  Eel,  and  the  Snig. 

A.  acutirostris  (Yarrell),  the  Sharp-Nosed  Eel,  may  be  distinguished, 
as  its  name  implies,  by  its  comparatively  narrow  and  sharp  muzzle. 
"  The  head  is  compressed,  the  top  convex,  depressed  as  it  slopes 
forwards ;  the  eyes  small,  placed  immediately  over  the  angle  of  the 
mouth ;  irides  reddish-yellow ;  the  jaws  very  narrow,  slightly  rounded 
at  the  eud  ;  the  lower  jaw  the  longest ;  nostrils  with  two  openings  on 
each  side,  one  tubular,  the  other  a  single  orifice ;  both  jaws  furnished 
with  a  narrow  band  of  small  teeth ;  gape  small ;  various  mucous 
pores  about  the  mouth  and  other  parts  of  the  head  ;  gill-opening  a 
small  aperture  immediately  before  and  rather  below  the  origin  of  the 
pectoral  fin.  The  scales  on  the  body  rather  small ;  dorsal  fin  extend- 
ing over  more  than  two-thirds  of  the  whole  length  of  the  fish  ;  anal 
fin  occupying  more  than  half  the  whole  length ;  both  united  at  the 
end,  forming  a  tail ;  the  number  of  rays  iu  the  first  fins  not  easily 
ascertained,  from  the  thickness  of  the  skin  ;  the  lateral  line  exhibits 
a  long  series  of  mucous  orifices;  vertebrae  113.  The  vent  includes 
four  distinct  openings,  the  most  anterior  of  which  leads  upwards  to 
the  intestine,  the  posterior  to  the  urinary  bladder,  in  a  direction  bach- 
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wards,  and  one  elongated  lateral  opening  on  each  side  communicating 
with  the  cavity  of  the  abdomen,  us  in  other  bony  fishes."  Colour  of 
the  upper  surface  of  the  head  aud  body  very  dark  olive-green ;  under 
surface  silvery  ;  the  colouring  however  varies  somewhat  according  to 
the  nature  of  the  water  in  which  the  animal  lives,  as  in  other  fishes ; 
iu  those  found  in  clear  streams  the  colours  are  bright,  whilst  those 
found  in  muddy  waters  are  dusky. 

This  species  is  common  in  streams,  lakes,  &c,  throughout  the 
country.  The  Eel  is  said  to  be  averse  to  cold,  and  in  the  autumn 
migrates  down  the  rivers  to  reach  the  warm  brackish  water,  where  it 
passes  the  winter,  and  deposits  its  spawn.  Iu  the  spring  the  young  fry 
may  be  seen  making  their  way  up  the  streams,  sometimes  in  immense 
numbers.  Such  a  desire  do  the  young  eels  (about  three  inches  in 
length)  appear  to  have  to  go  up  the  stream  that  their  course  is  not 
easily  stopped.  The  writer  of  this  has  seen  a  flood-gate,  6  or  7  feet  in 
height,  in  parts  covered  with  them,  and  has  observed  many  Eucceed 
in  passing  over  this  perpendicular  barrier  by  availing  themselves  of 
the  trickling  water  which  escaped  through  the  crevices  of  the  wood- 
work. 

Those  eels  which  live  in  ponds,  and  cannot  therefore  migrate,  bury 
themselves  in  the  mud  during  the  winter  months.  In  these  cases 
however  they  will  sometimes  leave  the  water,  and,  availing  themselves 
of  the  wet  grass  during  the  night,  travel  considerable  distances  in 
order  to  reach  a  stream  ;  they  are  known  also  to  leave  certain  ponds, 
the  water  of  which  does  not  suit  them,  and  to  make  their  way  over 
land  to  other  and  more  favourable  situations. 

The  question  as  to  whether  the  Eel  be  an  oviparous  or  viviparous 
fish  has  been  much  discussed;  many  have  imagined  that  it  brought 
forth  its  young  alive,  but  there  appears  to  be  better  grounds  for  the 
belief  that  it  is  oviparous. 

"The  London  market,"  Mr.  Yarrell  informs  us,  "is  principally 
supplied  from  Holland  by  Dutch  fishermen.  There  are  two  com- 
panies in  Holland,  having  five  vessels  each  :  their  vessels  are  built 
with  a  capacious  well,  in  which  large  quantities  of  eels  are  preserved 
alive  till  wanted.  One  or  more  of  these  vessels  may  be  constantly 
seen  lying  off  Billingsgate;  the  others  go  to  Holland  for  fresh  supplies, 
each  bringing  a  cargo  of  15,000  to  20,000  pounds  weight  of  live  eels, 
for  which  the  Dutch  merchant  pays  a  duty  of  131.  per  cargo  for  his 
permission  to  sell." 

A.  latiorostris,  Yarrell,  the  Broad-Nosed  Eel,  is  not  uucommon,and  is 
often  found  in  the  same  waters  as  the  sharp-nosed  species,  from  which 
it  is  readily  distinguished  by  the  comparatively  greater  breadth  of  its 
head,  and  the  situation  of  the  eye,  which  is  placed  in  advance  of  the 
angle  of  the  mouth.  The  body  is  moreover  thicker  in  proportion  to 
its  length,  the  teeth  are  more  numerous,  larger,  and  stronger;  the 
dorsal  fin  commences  farther  back  ;  the  dorsal  and  anal  fins  are  much 
deeper  and  thicker.  The  number  of  vertebra?  is  115.  This  species  is  the 
Anguille  Plat:Bec  of  Cuvier,  and  is  sometimes  called  in  England  the 
Grig-Eel. 

A.  medio rostris,  Yarrell,  the  Snig,  is  in  some  respects  intermediate 
between  the  common  or  sharp-nosed  species  and  the  broad-nosed  eel. 
The  general  colour  above  is  olive-green,  and  beneath  yellowish-white. 
"Iu  the  comparative  breadth  of  the  nose,  the  Snig  is  intermediate  in 
reference  to  the  sharp  and  broad  nosed  eels,  but  rather  more  resembles 
that  with  the  sharp  nose,"  says  Mr.  Yarrell ;  "  it  has  a  slight  but 
elongated  depression  extending  from  the  anterior  edge  of  the  upper 
jaw  to  the  upper  and  back  part  of  the  head ;  the  tubular  openings  of 
the  nostrils  are  longer,  and  the  mucous  pores  about  the  lips  larger  and 
more  conspicuous ;  both  jaws  rounded  at  their  extremities,  the  lower 
one  the  longest ;  teeth  longer  and  stronger  than  in  the  common  sharp- 
nosed  species ;  gape  large ;  the  angle  and  the  posterior  edge  of  the 
eye  on  the  same  vertical  line ;  the  pectoral  fins,  the  commencement  of 
the  dorsal  fin,  and  the  vent,  are  each  placed  nearer  the  head  than  in 
either  of  our  fresh-water  eels." 

Besides  the  distinguishing  characters  above  pointed  out,  there  are 
others,  the  most  important  of  which  perhaps  is  the  difference  observ- 
able in  the  form  of  the  vertebrae — see  Yarrell's  '  History  of  British 
Fishes,'  where  the  skulls  and  adjoining  vertebra  of  these  three  species 
are  figured. 

A.  Conger,  Shaw  {Conger  vulgaris,  Murcena  Conger,  Linnaeus,  Le 
Congre,  Cuvier),  the  Conger  Eel,  is  readily  distinguished  from  the 
fresh-water  species  by  the  upper  jaw  being  the  longest,  and  the  dorsal 
fin  commencing  much  nearer  the  head— characters  which  have  induced 
Cuvier  to  separate  it  from  them  as  a  sub-genus. 

This  marine  species  is  common  on  many  parts  of  our  coast,  and  is 
indeed  found  in  most  of  the  European  seas.  It  attains  a  very  large 
size,  being  often  five  or  six  feet  in  length  and  occasionally  as  much  as 
ten  feet  or  upwards ;  the  thickness  bearing  about  the  same  proportion 
to  the  length  as  in  the  common  eel.  The  upper  parts  of  the  body  are 
brownish  and  the  under  parts  dirty-white;  dorsal  and  anal  fins 
whitish  margined  with  deep  bluish-black ;  the  lateral  line  is  spotted 
with  white. 

A.  myrus,  another  species  of  Conger,  is  found  in  the  Mediterranean. 
It  resembles  the  common  species,  but  is  of  a  smaller  size,  and  is  known 
by  there  being  spots  on  the  snout,  a  band  across  the  occiput,  and  two 
rows  of  dots  on  the  nape,  all  of  which  are  of  a  whitish  colour. 

Ophisurus  of  Lacdpede  is  a  genus  nearly  alliecVjo  Anguilla,  the 
species  of  which  differ  from  the  true  eels  by  their  dorsal  and  anal  fins 
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terminating  before  they  reach  the  end  of  the  tail,  which  has  no  fin.  The 
posterior  orifice  of  the  nostrils  opens  on  the  edgt;  of  the  upper  lip. 

0.  serpens,  the  Snake-Eel,  inhabits  the  Mediterranean;  it  is  about  five 
or  six  feet  in  lengtli  and  about  three  inches  iu  thickness,  of  a  brown 
colour  above  and  silvery  beneath  ;  the  snout  is  slender  and  pointed. 

Iu  some  species  of  this  genus  the  pectoral  fins  are  very  small,  and 
in  this  respect  approach  the  genu3  Murcena,  iu  which  there  are  no 
pectorals. 

Murcena,  as  just  stated,  has  no  pectoral  fins;  the  orifices  of  the  gills 
are  small  aud  open,  one  on  each  side ;  in  each  jaw  there  is  a  single 
row  of  teeth  ;  the  dorsal  and  anal  fins  arc  very  low,  and  are  united. 

M.  Helena,  the  Murame,  the  Murcena,  is  the  type  of  the  genus.  It  is 
found  in  the  Mediterranean  and  Portuguese  seas,  and  in  one  instance 
has  been  taken  on  the  coast  of  Britain.  It  grows  to  the  length  of 
between  four  and  five  feetj  and  even  more.  The  body  is  smooth  and 
glossy,  beautifully  mottled  with  salmon  colour,  yellow,  and  purple. 
The  head  is  large  and  swollen,  which  gives  the  fish  a  disagreeable 
aspect.  It  is  excellent  eating,  and  was  highly  esteemed  by  the 
ancients,  who  reckoned  it  among  the  best  of  fishes  for  the  table,  and 
kept  the  Mwana  alive  in  vivaria.  It  is  said  that  Vsedius  Pollio 
used  to  cause  his  offending  slaves  to  be  flung  alive  into  the  ponds  to 
feed  his  Mwana;. 

Lcptocephalus  has  a  small  and  short  head ;  numerous  teeth  ;  pectoral 
fins  and  gill-openings  very  email ;  body  compressed  aud  very  thin, 
tape-like ;  dorsal  aud  anal  fins  small,  united  at  the  tail,  forming  a 
point. 

L.  Morrisii,  the  Anglesey  Morris,  appears  to  be  the  only  European 
species.  This  fish,  which  is  identical  with  thei^.  Spallanzani  of  Risso, 
has  been  found  in  Great  Britain.  [Leptocephalus.] 

Ophidium,  Eehiodon,  and  Ammodytes  are  other  British  genera  of  this 
family.  [Echiodon;  Ammodytes;  Ophidium.]  Gymnotus  contains  the 
Electric  Eel.  [Gymnotus;  Electricity  in  Organic  Beings.]  Carapus 
and  Stenarchus  are  genera,  the  species  of  which  inhabit  South  America. 
Gymnarchus  inhabits  the  Nile.  [Gymnarchus.] 

MUR-dSNOIDES  (Lacdpede),  a  genus  of  Fishes  belonging  to  the 
section  Acantkopterygii  and  the  family  Gobiadce.  The  species  have 
been  included  under  the  genera  JDlennius  of  Linnseus,  aud  Gunncllus. 
They  have  the  head  small,  muzzle  obtuse ;  body  elongated,  smooth ; 
scales  minute,  covered  with  a  mucous  secretion ;  dorsal  fin  extending 
the  whole  length  of  the  back,  the  rays  simple ;  ventral  tins  very  small ; 
teeth  small,  pointed,  detached. 

M.  guttata,  the  Spotted  Gunnel  or  Butter-Fish,  is  distinguished  from 
its  congeners  by  the  consistence  and  quantity  of  mucous  secretion  by 
which  its  sides  are  covered.  It  is  known  from  the  true  Blennies  by 
its  dorsal  fin  being  but  little  elevated  above  the  line  of  the  back,  and 
by  its  elongated,  slender,  and  compressed  body,  from  which  circum- 
stance it  has  obtained  the  name  of  Swordick  in  Orkney  and  Svardfisk 
iu  Norway,  from  a  supposed  resemblance  to  the  blade  of  a  sword. 
It  is  a  common  fish  on  the  coasts  of  Great  Britain,  where  it  is  often 
found  in  the  little  pools  left  by  the  tide.  It  feeds  on  small  Crustacea 
aud  the  spawn  and  fry  of  other  fishes.  In  Greenland  it  is  eaten,  but 
it  is  only  used  for  bait  in  this  country,  its  flesh  being  hard.  The 
length  of  the  head  is  equal  to  the  depth  of  the  body,  and  is,  when 
compared  with  the  whole  length  of  the  body  and  head  of  the  fish, 
without  including  the  tail-fin,  as  one  to  eight.  It  is  said  to  attain 
the  lengtli  of  10  inches,  but  its  more  frequent  length  on  the  British 
shores  is  from  5  to  7  inches. 

Mr.  Yarrell  states  that  the  Spotted  Gunnel  of  America  is  identical 
with  the  British  fish. 

MUREX.  [SlPHONOSTOMATA.] 

MU'RID^E,  the  name  of  an  extensive  family  of  Rodents,  compris- 
ing, when  taken  in  its  largest  sense,  a  great  number  of  genera  and 
species,  which,  though  none  of  them  attain  to  any  considerable  size, 
become  worthy  of  serious  notice  from  their  prodigious  multiplication 
and  the  destructive  influence  which  they  exert  over  vegetation  and 
the  fruits  of  the  labour  of  the  agriculturist.  The  type  of  this  family 
is  found  in  the  genus  Mus,  to  which  our  Common  Rats  and  Mice 
belong. 

The  Linnean  genus  Mus  is  thus  characterised  in  the  last  edition  of 
the  '  Systema  Naturae  :' — '  Dentes  primores  inferiores  subulati ; '  and, 
as  might  be  expected  from  such  a  definition,  it  is  made  the  receptacle 
not  only  for  such  Rodents  as  are  vernacularly  known  as  Rats  and  Mice, 
but  for  the  Guinea  Pig,  the  Agoutis,  the  Paca ;  in  short,  for  all  the 
Glires  then  known,  not  arranged  under  the  genera  Hystrix,  Lepus, 
Castor,  and  Sciwus.  The  remaining  genus  (Noctilio),  placed  by 
Linnaeus  among  his  Glires,  belongs  to  the  Bats.  [Cheiroptera.] 
Pallas  concurred  with  Liunajus  in  uniting  under  one  great  genus  (Mus) 
all  the  Rodents  provided  with  clavicles  which  had  no  striking  external 
distinction,  such  as  the  tail  of  the  Squirrel  or  the  Beaver. 

Gmelin  separated  from  this  crowd  of  Rodents  the  Marmots  (Arctomys), 
the  Dormice  (Myoxus),  and  the  Jerboas  (Dipus). 

Cuvier,  in  the  last  edition  of  the  '  Regne  Animal,'  carries  this  sub- 
division much  farther,  adopting  the  following  sub-genera,  under  the 
great  genus  Mus,  or  the  Rats  : — The  Marmots  (Arctomys,  Gm.),  the 
Dormice  (Myoxus,  Gm.),  Echymys,  Geoff.  (Loncheres,  111.),  Hydromys, 
Geoff.,  Capromys,  Desm.,  the  Hats  and  Mice,  properly  so  called  (Mus, 
Cuv.),  Gerbillus,  Desm.  (Meriones,  111.),  Meriones,  ¥.  Cuv.,  the  Hamsters 
(Cricetus,  Cuv.),  the  Campagnols,  or  Field  Rats  and  Mice  (Arvicola, 
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Lacdp.),  which  ho  subdivides  into — 1st,  tho  Ondatras  (Fiber,  Cuv.), 
and,  2nd,  the  ordinary  Cauipagnols  (Arvicola,  Cuv. ;  JJypuduus,  IU.) 
—the  Lemmings,  Cuv.  (Georychus,  111.  j  Otomys,  P.  Cuv.),  and  the 
Jerboas  (Dipus,  Om.).  To  theso  succeed  tho  Jumping  \  \:nv..,  {//damys, 
F.  Cuv.;  Pedctcs,  111.),  the  Mole-Rats  (Spalax,  Quid.),  the  Oryctcres, 
F.  Cuv.  (Dathyergus,  111.),  Gcomys,  Raf.  (Pscudostoma,  Say,  Ascomys, 
Lieut.,  Saccomys  ( ? ),  F.  Cuv.),  and  JJiplostoma,  itaf. 

Dr.  J.  E.  Gray,  in  his  '  Outline'  ('  Ann.  Phil.,'  1825),  after  observing 
that  the  Glircs  nre  exceedingly  difficult  to  arrange,  mid  that  the 
arrangement  given  is  only  "  an  attempt  according  to  their  habits," 
makes  Muridce  tho  first  family  of  the  order,  with  the  following 
character :  — "  Cutting  teeth  two  in  each  jaw,  lower  awl-shaped, 
grinders  simple  orcompound,upper  shelving  backwards,  lower  forwards; 
limbs  proportionate,  tail  scaly,  fur  with  scattered  longer  hairs,  or  flat 
spines ;  clavicles  distinct." 

He  then  subdivides  the  family  as  follows  : — 

t  Grinders  rooted,  simple. 

1.  Marina. — Mus,  Linn. ;  Otomys,  F.  Cuv. ;  Capromyt,  Desm. 

2.  Hydromina. — Hydromys,  Geoff. 

tt  Grinders  rootless,  compound. 

3.  Ondatrina. — Ondatra. 

4.  Castorina. — Castor,  Linn. ;  Osteopora,  Harlan. 

5.  Echymina. — Echymys,  Geoff. ;  Hetcromys,  Desm. ;  Saccomys,  F. 
Cuv.  In  the  '  Catalogue  of  specimens  in  the  British  Museum,'  Dr.  J.  E. 
Gray  has  somewhat  modified  this  arrangement.  A  list  of  the  British 
Museum  specimens  of  this  family  is  given  at  the  end  of  this  article. 

Dr.  Fischer,  in  his  'Conspectus  Ordinum  et  Generum  '  (1829),  divides 
the  Glires  into  two  sections  :  the  first  consisting  of  those  with  complete 
clavicles ;  and  the  second  of  those  which  have  none.  The  following 
genera  are  thus  arranged  under  the  first  section: — Castor,  Lemmus, 
Spalax,  Saccophorus,  Lonchcrcs,  Myoxus,  Hydromys,  Capromys,  Mies, 
Cricetus,  Saccomys,  Pedctcs,  Dipus,  Axdacodus,  Arctomys,  Sciurus, 
Pteromys,  and  Chciromys. 

Mr.  Swainson,  in  his  '  Classification  of  Quadrupeds'  (1835),  also 
separates  the  Glires  into  two  divisions:  the  first,  or  Glircs  proper, 
with  clavicles  ;  and  the  sscond  with  rudimentary  clavicles,  or  none. 
In  the  first  division,  after  the  genera  Castdr,  Fiber,  and  Myopotamus, 
and  an  observation  in  a  note  to  the  first  section,  that  these  divisions 
are  purely  artificial,  and  merely  formed  to  facilitate  the  search  among 
so  many  unarranged  groups,  we  find  the  following  sections  : — 

1.  Rats  and  Mice,  under  which  are  arranged  the  following : — 
Arvicola,  Lace"p.  (Hypudmus,  111.).  Example,  Mus  amphibius,  Linn., 
Water-Rat,  Penu. ;  Gcorychus,  111.  (Lemmings).  Example,  Mus  Nor- 
vegicus,  Linn.,  the  Lemming.*  Echimys,  Geoff.  (Spined  Rats).  Ex. 
Echimys  cristatus,  Desm.,  Gilt-Tailed  Dormouse,  Penn.  Myoxus,  Gm. 
(Dormouse).  Ex.  3Ius  avcllanarius,  Linn.,  the  Common  Dormouse. 
Hydromys,  Geoff.  (Water-Rat).  Ex.  H.  leucogastcr,  Australia.  Mus, 
Auct.  Ex.  M.  Rattus,  Linn.,  Common  Rat.  Capromys,  Desm.  Ex. 
C.  prehensilis,  South  America.  Cricetus,  (Hamster).  Ex.  C.  vulgaris, 
the  Hamster. 

2.  Fore  legs  very  short,  hind  legs  long.  Jumping  Mice,  under 
which  come  the  following  genera  and  sub-genera: — Dipus  (Jerboa), 
Ex.  Mus  Jaculus,  Linn.  (D.  Sagitta,  Dum.).  Sub-genus  Gerbillus, 
Desm.  Ex.  M.  Tamariscinus,  Tamarisk  Jerboa,  Sh.  Meriones,  F.  Cuv. 
Ex.  Meriones  Labradorius.  Sub-genus  Pedctcs,  111.  Ex.  M.  Caffer, 
Pall.,  Cape  Jerboa,  Penn.  Then  follows  Lagosiomus,  Brookes,  with 
its  sub-genera  Chinchilla  and  Lagotis.  [Chinchillidje.] 

3.  Tail  very  short.  Mole  and  Sand-Rats,  including  Gcomys,  Schmaltz 
(Sand-Rat).  Ex.  Gcomys  Douglasii,  America.  Diplostoma,  Schmaltz, 
America-  Aplodontia,  Richardson.  Ex.,  A.  leporina,  America.  Aspalax, 
Guld.f  Ex.  Mus  Typhlus,  Pall.,  Asia;  Bathyergus,\\\.  Ex.  M.mari- 
timus.  Gra.,  Africa. 

4.  Tail  long,  bushy.  Squirrels,  under  which  are  arranged  A rclomys, 
Gm.  Ex.  Mus  Marmotta,  Linn.,  the  Marmot.  Spcrmophilus,  F.  Cuv. 
Ex.  M.  citellus.  Pall.,  chiefly  America.  Sciurus,  Auct.  Ex.  S.  vulgaris, 
Linn.,  the  Common  Squirrel ;  together  with  the  sub-genus  Pteromys, 
Geoff.,  and  the  genus  Cheiromys. 

The  numerous  forms  which  press  upon  the  attention  in  considering 
this  large  section  of  Mammalia  are  enough  to  convince  any  one  who 
has  bestowed  any  thought  on  the  subject  that  authors  have  not 
spoken  of  the  difficulties  surrounding  it  without  reason.  We  shall 
therefore  introduce  the  student  to  the  most  remarkable  among  them ; 
and,  adopting  Mr.  Swainson's  names  for  the  first  three  sections  as 
arbitrary  divisions  under  which  we  may  bring  the  structure  and 
habits,  where  they  are  known,  of  these  animals  before  the  reader, 
proceed  to  examine  the  natural  history  of  this  great  and  destructive 
group. 

Rats  and  Mice  (popularly  so  called). 
Arvicola. — Ears  moderate.    Muzzle  obtuse.    Anterior  toes  armed 
with  moderate  claws.    Tail  round  and  hairy,  not  so  long  as  the  body. 
Number  of  teats  from  8  to  12.    Molars  composite,  with  flat  crowns, 
presenting  angular  enamelled  laminae. 

•  Georychus  is  generally  considered  to  signify  the  Mole-Rats.  The  true 
Lemmings,  such  as  If  us  ICortcgicus,  are  closely  allied  to  Arvicola. 

t  Aspalax  is  Olivicr's  name  :  Spalax  is  Gulden6tadt's. 
Nat.  hist.  div.  vol.  hi. 
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Teeth  of  Arvicola.    F.  Cuvicr. 


Cuvier  divides  the  great  genus  Arvicola  of  Lacdpede  (Campagnols) 
into  the  Ondatras  (Fiber,  Cuv.)  [Ondatra],  and  the  Campagnols 
Ordinaires  (Arvicola,  Cuv.;  Hiipudaus,  111.);  and  so  they  stand  in 
Cuvier's  last  edition  of  the  '  Regne  Animal.'  M.  Lesson,  in  his 
'Manuel,'  states  that  Cuvier  has  formed  two  subdivisions  of  the 
Arvicola;  namely,  first,  the  Campagnols  Nageurs,  of  which  M.  Lesson 
gives  A.  amphibius,  Desm.,  Mus  amphibius,  Linn.,  as  an  example; 
and  second,  the  Campagnols  Terrestres,  which  may  be  exemplified  by 
A.  agrestis. 

Adopting  this  latter  sub-division  of  Arvicola  in  its  restricted  sense 
for  convenience,  there  being  hardly  sufficient  difference  in  the 
structure,  whatever  there  may  be  in  habits,  to  justify  the  breaking 
the  true  A  rvicolce  down  into  two  groups,  we  shall,  before  we  proceed 
to  the  description  of  the  two  examples  selected,  detain  the  reader 
very  shortly  with  the  views  of  two  modern  English  naturalists  of 
note  with  respect  to  the  Arvicolce. 

Dr.  Gray  raises  this  group  to  the  rank  of  a  family  under  the  name 
of  Arvicolidce,  or  of  a  tribe  Arvicolina,  and  under  it  places  his  genu3 
Ctenodactylus,  a  word,  by  the  way,  which  comes  very  near  to  Dejean's 
name  for  a  genus  of  Coleopterous  Insects,  Ctenodactyla.  [Cteno- 
dactylus ;  Ctenodactyla.]  Mr.  Yarrell  is  of  opinion  that  C.  Mas- 
sonii  of  Gray,  is,  as  suggested  by  Mr.  Ogilby,  identical  with  the  Mus 
Gundi  of  Rothman,  on  whose  description  is  founded  the  Arctomys 
Gundi  of  Gmelin  and  others,  and  the  Gundi  Marmot  of  Pennant's 
'Zoology.' 

Mr.  Bell,  in  his  '  British  Quadrupeds,'  observes  that  the  location  of 
the  Arvicola  with  the  genus  Mus  involves  an  inconsistency  which  was 
early  detected,  and  the  correction  of  which  has  been  universally 
recognised  and  followed.  The  characters  of  the  teeth,  he  remarks, 
as  well  as  the  general  form  of  the  body,  and  the  habits  of  all  the 
species,  remove  them  not  only  generically  from  the  Mures,  but  even 
point  out  their  association  with  a  different  family  of  the  Rodentia; 
and  their  affinity  to  the  beaver,  he  adds,  appears  to  have  forcibly 
struck  Liunajus  himself,  who,  in  his  '  Fauna  Suecica,'  applied  the 
name  Castor  to  the  European  Water-Vole,  or  Water-Rat.  Mr.  Bell 
then  continues  thus :  "The  generic  term  Arvicola,  i(  not  absolutely 
unobjectionable,  must  be  retained,  as  having  the  sanction  of  priority 
over  the  name  Microtus  of  Schrank,  Hypudceus  of  Brant,  or  Lemmus 
of  F.  Cuvier.  With  regard  to  the  name  of  the  family,  I  have  ventured 
to  change  that  of  Dr.  Gray,  Ai-vicolidce,  to  Castoridce,  because  the 
genus  Castor  must  be  considered  as  the  type  of  the  family,  of  which 
the  present  can  only  be  an  aberrant  form."  [Beaver.] 

Section  1.  Water  or  Swimming  Arvicoles  or  Voles. 
A.  amphibius,  Desm. — Castor  caudd  Unca7-i  tereti  (Linn.  'Faun. 
Suec.');  Mm  amphibius  ('Syst.  Nat.,'  Mull.,  'Zool.  Dan.  Prod.'); 
M.  aqv.aticus  (Briss.) ;  Lemmus  aquaticus  (F.  Cuv.) ;  Arvicola  amphibia 
(Jenyns);  A.  aquatica  (Flem.) ;  Rat  d'Eau  (Buffon);  Water  Rat 
(Pennant). 

The  head  is  thick,  short,  and  blunt;  eyes  small,  not  very  prominent ; 
ears  short,  scarcely  conspicuous  beyond  the  fur;  the  cutting-teeth  of 
a  deep  yellow  colour  in  front,  very  strong,  chisel-shaped,  considerably 
resembling  those  of  the  beaver;  the  surface  of  the  grinding-teeth 
formed  of  alternate  triangles  arranged  on  each  side  of  the  longitudinal 
axis ;  fore  feet  with  four  complete  toes,  the  last  phalanx  only  of  the 
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thumb  being  conspicuous  beyond  the  skin;  hinder  feet  with  five  toes, 
not  webbed,  though  connected  to  a  short  distance  from  the  base ; 
tail  more  than  half  the  length  of  the  body,  covered  with  hairs,  of 
which  those  on  the  inferior  surface  are  rather  long,  and  probably 
assist  the  animal  in  swimming  by  forming  a  sort  of  rudder  of  the 
tail.  Fur  thick  and  shiuing ;  of  a  rich  reddish-brown  mixed  with 
gray  above,  yellowish-gray  beneath.    Dimensions  by  Mr.  Bell : — 

Inchc3.  Lines. 

Length  of  the  head  and  body  .  .  .  8  4 
Length  of  the  head  .  .  .  .  .1  10 
Length  of  the  ears  .  .  .  .  .  0  5 
Length  of  the  tail  4  8 

This  appears  to  be  the  Sorgo  Morgangc  of  the  Italians;  Wasser- 
Mause-Rat  of  the  Germans;  Water-Rot  of  the  Dutch;  Watn-Ratta 
of  the  Swedes ;  Vaud-Rotte  of  the  Danes ;  Llygoden  y  Dwfr  of  the 
Welsh ;  and  Water-Vole  and  Water-Rat  of  the  English. 

Ray  names  it  Mus  major  aquaticus,  seu  Rattus  aquaticus,  ancl  he,  as 
well  as  Linnaeus,  states  that  the  Water-Rat  is  wob-footed.  This 
puzzled  White  of  Selborne,  who,  in  one  of  his  letters  to  Pennant, 
writes,  "  Ray  says,  and  Linnaeus  after  him,  that  the  water-rat  is  web- 
footed  behind.  Now  I  have  discovered  a  rat  on  the  banks  of  our 
little  stream  that  is  not  web-footed,  and  yet  is  an  excellent  swimmer 
and  diver  :  it  answers  exactly  to  the  Mus  amphibius  of  Linnaeus  (see 
'Syst.  Nat.'),  which,  he  says,  '  natat  in  fossis  et  urinatur.'  I  should 
be  glad  to  procure  one  '  plantis  palmatis.' "  This  letter  is  dated 
early  in  August,  1T67,  and  Pennant  in  hi3  '  Synopsis'  (1771),  says  of 
the  Water-Rat  that  it  "swims  and  dives  admirably,  though  it  is  not 
web-footed,  as  Mr.  Ray  supposed,  and  Linnaeus  copied  after  him." 

The  Water-Rat  inhabits  the  banks  of  rivers,  streams,  ponds,  and 
even  ditches,  in  the  banks  of  which  it  burrows  and  breeds.  Its  retreat 
is  however  sometimes  at  a  great  distance  from  the  water.  AVhite 
(Selborne),  says,  "As  a  neighbour  was  lately  plowing  in  a  dry  chalky 
field,  far  removed  from  any  water,  he  turned  out  a  water-rat,  that  was 
curiously  laid  up  in  an  hybernaculum  artificially  formed  of  grass  and 
leaves.  At  one  end  of  the  burrow  lay  above  a  gallon  of  potatoes 
regularly  stowed,  on  which  it  was  to  have  supported  itself  for  the 
winter.  But  the  difficulty  with  me  is  how  this  amphibious  Mus  came 
to  fix  its  winter  station  at  such  a  distance  from  the  water.  Was  it 
determined  in  its  choice  of  that  place  by  the  mere  accident  of  finding 
the  potatoes  which  were  planted  there  ?  or  is  it  the  constant  practice 
of  the  aquatic  rat  to  forsake  the  neighbourhood  of  the  water  in  the 
colder  mouths  ?  "  We  suspect  that  the  potatoes  had  their  charms  for 
the  store-keepor.  The  Water-Rat  is  indeed  entirely,  as  we  believe,  a 
vegetable  feeder,  roots  and  subaqueous  plants  being  its  staple.  It  has 
been  said  to  feed  on  worms,  frogs,  small  fish,  and  the  fry  of  fish 
generally,  among  other  animal  food ;  and  has  thence  laboured  under  a 
very  bad  character  as  the  enemy  of  the  fish-pond  and  the  trout-stream. 
The  best  writers  are  agreed  that  there  is  no  foundation  for  this 
charge,  and  there  can  be  little  doubt,  as  Mr.  Bell  observes,  that  it 
has  arisen  from  this  phytiphagous  animal  being  confounded  by  in- 
accurate observers  with  the  common  Brown  Rat  (Mus  decumanus) 
which  often  haunts  ditches  aud  mill-tails,  feeding  freely  on  all  sorts 
of  animal  substances,  and  taking  the  water  boldly.  The  last-named 
rats  have  been  seen  towards  nightfall  crossing  the  canal  in  the  Regent's 
Park  in  order  to  forage  in  the  gardens  of  the  Zoological  Society. 

The  AVater-Rat  is  a  very  cleanly  animal,  and  generally  has  but  one 
brood,  consisting  of  five  or  six  :  these  are  ordinarily  born  in  May  or 
June,  when  the  vegetation  is  well  forward ;  but  the  young  are  some- 
times produced  as  early  as  April,  in  which  latter  case  there  is  a  second 
litter  towards  the  end  of  summer  or  beginning  of  autumn.  The  flesh 
is  said  to  be  eaten  by  the  French  peasants  on  fast  days.  * 

This  Rat  is  an  inhabitant  of  most  parts  of  Europe. 

Mr.  Bell,  who  gives  a  very  good  figure  of  the  Common  Water- Vole, 
or  Water-Rat,  remarks  that  a  black  variety  of  this  species  has  long  been 
known,  and  that  it  has  been  described  by  Pallas  and  other  continental 
zoologists.  Mr.  Bell  is  of  opinion  that  this  is  probably  identical  with 
the  quadruped  described  by  Mr.  Macgillivray  in  the  sixth  volume  of 
the  '  Transactions  of  the  Wernerian  Society  of  Edinburgh,'  under  the 
name  of  Avvicola  atcr,  as  very  common  in  the  counties  of  Banff  and 
Aberdeen.  The  Water-Vole,  it  is  stated,  does  not  occur  where  this 
Arvicola  ater  abounds.  The  habits  of  the  latter  agree  with  those  of 
the  Water- Vole.  Mr.  Macgillivray  however  thinks  that  there  are 
sufficient  differences  in  the  organisation  and  colour  of  these  two  ani- 
mals to  warrant  specific  distinction.  Arvicola  ater  is  stated  to  be  deep 
black  above,  and  black  with  a  tinge  of  gray  beneath ;  in  size  somewhat 
smaller  than  the  Common  Water- Vole,  but  the  difference  of  the  pro- 
portions is  scarcely  appreciable.  Mr.  Bell  observes  that  this  author 
believes  the  number  of  caudal  vertebrae  to  be  different ;  and  he  adds 
that,  if  this  were  constantly  the  case,  it  would  go  far  to  establish  their 
specific  distinction  ;  but  an  examination  of  a  stuffed  specimen  belong- 
ing to  Mr.  Yarrell,  does  not,  on  a  comparison  with  several  of  the 
common  sort,  appear  to  Mr.  Bell  to  justify  this  supposition.  "Mr. 
■J enyns,"  continues  Mr.  Bell,  "  states  that  the  black  variety  is  not  I 
uncommon  in  the  fens  of  Cambridgeshire,  and  differs  in  no  respect 
from  the  other  but  in  colour ;  a  testimony  which  must  weigh  very 
heavily  against  the  opinion  of  its  being  specifically  distinct,  when  we  t 
consider  the  great  accuracy  of  that  gentleman's  observations." 


Section  II.  Terrestrial  Arvicoles. 
A.  agreslis  (Mus  agrcstisbrachijurus,  Ray;  M.  agreslis.  Linn.;  M. 
arvalis,  Fall.,  Gmel. ;  Lemmus  arvalis.  F.  Cuv. ;  A.  vulgaris,  Desm. ; 
A.  agreslis,  Flem.,  Jenyns,  Yarrell;  A.  arvalis,  Selys-Longchamps ; 
Campagnol,  Buff.) ;  Short-Tailed  Field-Mouse,  Penn. ;  Meadow-Mouse, 
Shaw. 

The  head  is  large;  muzzle  very  obtuse  ;  ears  just  appearing  above 
the  fur  ;  body  thick  and  full ;  tail  not  more  than  one-third  the  length 
of  the  body,  sparingly  covered  with  hair ;  thumb  of  the  fore  feet 
rudimentary,  without  a  claw.  Upper  parts  reddish-brown,  mixed  with 
gray;  of  the  under  parts  ash-colour;  feet  and  tail  dusky.  Dimensions 
by  Mr.  Bell:-  Inches.  Lines. 

Length  of  head  and  body  ....  4  1 
Length  of  head  ....  .12 
Length  of  tail  1  3J 

This  appears  to  be  Le  Petit  Rat  de  Champs  and  Le  Campagnol  of 
the  French;  Campagnolo  of  the  Italians;  Skier  Muus  of  the  Danes; 
Llygoden  Gwtta'r  Maes  of  the  Welsh  ;  Field- Vole,  Short-Tailed  Field- 
Mouse,  and  Meadow-Mouse,  of  the  English. 

Small  and  insignificant  as  the  animal  is  in  appearance,  there  is 
scarcely  a  species  among  the  Rodents  more  destructive  to  the  fields, 
gardens,  and  woods,  which  have  been  rendered  fruitful  by  the  indus- 
trious hand  of  man,  than  the  Short-Tailed  Field-Mouse.  In  the  corn- 
field, in  the  rick-yard,  in  the  granary,  in  the  extensive  plantation,  its 
depredations  are  often  severe,  and  sometimes  overwhelming.  The 
following  instance  will  show  what  damage  these  mice  are  capable  of 
doing  when  they  become  multitudinous.  Lord  Glenbervie,  in  a  letter  to 
Sir  Joseph  Banks,  dated  June  30th,  1814,  observes  that  the  whole  both 
of  Dean  Forest  and  New  Forest  appeared  to  be  numerously  stocked 
with  mice ;  at  least  wherever  the  large  furze-brakes  in  the  open  parts 
had  been  burnt  their  holes  and  runs  covered  the  surface.  Haywood 
Hill,  a  new  plantation  of  about  500  acres  in  the  forest  of  Dean,  was 
particularly  infested.  This  inclosure,  after  being  properly  fenced,  was 
planted  with  acorn3  in  1810,  and  in  the  following  spring  about  one- 
third  came  up  ;  the  rest  of  the  seed  having  been  probably  destroyed 
by  mice  principally.  The  young  shoots  of  the  natural  hollies  of  the 
tract,  which  had  been  cut  down  to  favour  the  plantation,  were  not 
attacked  by  the  mice  in  the  winter  of  1811,  though  their  runs  were 
numerous.  In  the  autumn  of  1812  a  large  quantity  of  five-year's-old 
oaks  and  chestnuts,  with  ash,  larch,  and  fir,  were  planted  in  the 
inclosure.  In  the  winter  the  destruction  began,  and  numbers  of  the 
hollies,  then  two,  three,  or  more  feet  high,  were  barked  round  from 
the  ground  to  four  or  five  inches  upwards,  and  died.  In  the  spring 
of  1813  a  number  of  the  oaks  and  chestnuts  were  found  dead,  aud 
when  they  were  pulled  up  it  appeared  that  the  roots  had  been  gnawed 
through  two  or  three  inches  below  the  surface  of  the  ground ;  many 
were  also  barked  round  and  killed  like  the  holly-shoots ;  whilst  others, 
which  had  been  begun  upon,  were  sickly.  The  evil  now  extended  to 
the  other  inclosures ;  and  becoming  very  serious  both  in  Dean  Forest 
and  the  New  Forest,  cats  were  turned  out ;  the  bushes,  fern,  rough 
grass,  &c,  were  cleared  away  to  expose  the  mice  to  beasts  and  birds 
of  prey ;  poisons  in  great  variety  were  laid ;  and  seven  or  eight,  dif- 
ferent sorts  of  traps  were  set  for  them,  some  of  which  made  of  tin 
succeeded  very  well.  These  were  however  superseded  by  the  plan  of 
a  professed  rat-catcher,  who,  having  been  employed  to  catch  the  mice, 
had  observed  on  going  to  work  in  the  morning  that  some  of  them 
had  fallen  into  wells  or  pits,  accidentally  formed,  and  could  not  get 
out  again,  many  of  them  dying  from  hunger  or  fatigue  in  endeavouring 
to  climb  up  the  sides.  Such  pits  were  therefore,  on  his  recommenda- 
tion, immediately  tried  :  they  were  at  first  made  3  feet  deep,  3  feet 
long,  and  2  feet  wide ;  but  these  were  found  to  be  unnecessarily  large, 
and  after  various  experiments  it  appeared  that  they  answered  best 
when  from  18  to  20  inches  deep  at  the  bottom,  about  2  feet  in  length, 
and  one  foot  and  a  half  in  width,  and  at  top  only  18  inches  long  and 
9  inches  wide,  or  indeed  as  small  as  the  earth  could  be  got  out  of  a 
hole  of  that  depth ;  for  the  wider  they  are  below  and  the  narrower 
above  the  better  they  answer  their  purpose.  They  were  made  about  20 
yards  asunder,  or  about  12  on  an  acre ;  or,  where  the  mice  were  less 
numerous,  30  yards  apart.  Nearly  30,000  mice  had  been  caught 
principally  by  this  last  method,  in  Dean  Forest,  up  to  the  22nd  of 
December ;  and  Mr.  Davies  (the  deputy-surveyor)  was  convinced  that 
a  far  greater  number  had  been  taken  out  of  the  holes,  either  alive  or 
dead,  by  stoats,  weasels,  kites,  owls,  &c,  and  even  by  crows,  magpies, 
jays,  &c. 

The  success  of  these  holes  in  Dean  Forest  was  so  great,  that  the 
use  of  a  bait  in  them  was  soon  discontinued ;  but  from  au  inaccu- 
racy in  the  digging  of  them,  or  some  other  cause,  they  were  far 
less  efficacious  in  the  New  Forest,  where  the  mice  continued  still, 
though  less  numerous,  to  infest  the  plantations.  It  was  hoped  that 
the  severe  weather  would  have  either  totally  destroyed  or  greatly 
diminished  the  numbers  of  these  animals,  for  they  did  not  venture 
out  during  the  hard  frosts.  In  a  letter  from  Mr.  Davies,  dated  the 
8th  of  March,  1814,  he  gives  only  1246  as  the  number  taken  from  the 
7th  of  January  to  the  5th  of  March ;  and  he  says  the  whole  of  these 
had  been  caught  in  a  few  days  of  open  weather  which  intervened 
about  that  time.  The  total  number  taken  in  Dean  Forest  to  the  8th 
of  March,  1814,  did  not  much  exceed  30,000 ;  and  in  the  New  Forest 
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ouly  about  11,500  bad  been  takea  up  to  tbo  sarno  period.  Iu  both 
forests  two  sorts  of  mice  had  been  obsorved — one  tho  Short-Tailed, 
tho  other  the  Long-Tailed  Field-Mouse ;  but  tho  former  was  by  far 
the  most  numerous,  particularly  iu  Doan  Forest,  whero  it  was  in  tho 
proportion  of  upwards  of  lifty  to  ono  Long-Tailed. 

Buffon  speaks  of  similar  depredations  to  plantations  by  tho  species 
under  consideration  ;  but  though  he  seems  to  have  tried  the  samo  sort 
of  trap  which  was  used  in  tho  English  forests  above-mentioned,  he 
does  not  appear  to  have  resorted  to  tho  plan  of  making  holes,  which 
is  stated  to  have  been  successfully  employed  by  the  farmers  in  tho 
neighbourhood  of  Liege;  but  though  they  make  the  holes  round,  and 
not  more  than  four  inches  in  diameter,  and  a  foot  deep,  the  success 
seems  to  be  complete. 

This  destructive  Arvicole  is  a  burrower,  though  it  not  unfrequently 
takes  up  with  the  subterranean  retreat  of  another  animal,  that  of  the 
mole,  for  instance.  The  wheat-rick  and  the  barn  are  not  unfrequently 
infested  by  them,  but  their  favourite  situations  are  low  and  damp. 
Dry  seasons  are  fatal  to  th9tn.  The  nest  is  formed  in  some  bank  or 
meadow,  generally  of  dried  grass,  and  from  five  to  seven  young  ones 
are  produced  at  a  birth.  To  this  species,  or  to  the  Long-Tailed  Field- 
Mouse,  the  latter  most  probably,  White  appears  to  allude  in  the 
letter  containing  anecdotes  of  the  maternal  affections  of  animals,  when 
he  speaks  of  a  remarkable  mixture  of  instinct  and  sagacity  which 
occurred  to  him  one  day,  when  his  people  were  pulling  off  the  lining 
of  a  hot-bed,  in  order  to  add  some  fresh  dung : — "  From  out  of  the 
side  of  this  bed  leaped  an  animal  with  great  agility  that  made  a  most 
grotesque  figure ;  nor  was  it  without  great  difficulty  that  it  could  be 
taken,  when  it  proved  to  be  a  large  white-bellied  Field-Mouse,  with 
three  or  four  young  clinging  to  her  teats  by  their  mouths  and  feet. 
It  was  amazing  that  the  desultory  and  rapid  motions  of  this  dam 
should  not  oblige  her  litter  to  quit  their  hold,  especially  when  it 
appeared  that  they  were  so  young  as  to  be  both  naked  and  blind." 

This  mouse  is  a  native  of  Europe. 

Mr.  Bell  is  of  opinion  that  the  Arvicolaripariaoi  Yarrell  ('Zool.  Proc.,' 
1832)  is  no  other  than  the  A.  pvatensis  of  Baillon  and  the  A.  rufescens 
of  Selys-Longchamp8.  For  the  other  species  of  Arvicole  see  the  list  at 
the  end  of  this  article. 

Octodon. — Mr.  Bennett  observes  that  "  In  the  structure  of  its  molar 
teeth,  Octodon  may  be  regarded  as  occupying  an  intermediate  station 
between  Poephagomys  and  Ctenomys.  In  Octodon  the  molars  of  the 
upper  jaw  differ  remarkably  iu  form  from  those  of  the  lower.  The 
upper  molars  have  on  their  inner  side  a  slight  fold  of  enamel,  indicat- 
ing a  groove  tending  in  some  measure  to  separate  on  this  aspect  the 
mas3  of  the  tooth  into  two  cylinders :  on  their  outer  side  a  similar 
fold  penetrates  more  deeply,  and  behind  it  the  crown  of  the  tooth 
does  not  project  outwardly  to  so  great  an  extent  as  it  does  in  front. 
If  each  molar  tooth  of  the  upper  jaw  be  regarded  as  composed  of  two 
partially  united  cylinders,  slightly  compressed  from  before  backwards, 
and  somewhat  oblique  in  their  direction,  the  anterior  of  these  cylinders 
might  be  described  as  entire,  and  the  posterior  as  being  truncated  by 
the  removal  of  its  outer  half.  Of  such  teeth  there  are,  in  the  upper 
jaw  of  Octodon,  on  each  side,  four ;  the  hindermost  being  the  smallest, 
and  that  in  which  the  peculiar  form  is  least  strongly  marked.  In 
Ctenomys,  all  the  molar  teeth,  both  of  the  upper  and  the  lower  jaw, 
correspond  with  the  structure  that  exists  in  the  upper  jaw  of  Octodon, 
excepting  that  their  crowns  are  more  slender  and  more  obliquely 
placed,  whence  the  external  emargination  becomes  less  sharply  defined  ; 
and  also  excepting  that  the  hinder  molar  in  each  jaw  is  so  small  as  to 
be  almost  evanescent :  as  is  generally  the  case,  however,  the  relative 
position  of  the  teeth  is  counterchanged,  and  the  deficiency  in  the 
outline  of  the  crown  of  the  tooth,  which  in  the  upper  jaw  is  external, 


Skull  of  Octodon. 

1,  ieen  from  above  ;  2,  profile ;  3,  seen  from  below  ;  4,  lower  jaw  seen  from 
•bove. 


is,  in  tho  lower  jaw,  internal.  In  the  lower  jaw  of  Octodon  the  crowns 
of  tho  molars  assume  a  figure  very  different  from  those  of  tho  upper, 
dependent  chiefly  on  tho  prolongation  of  the  hinder  portion  of  tho 
tooth  to  the  satno  lateral  extent  as  ito  anterior  part :  each  of  them 
consists  of  two  cylinders,  not  disjoined  in  the  middle  where  the  bony 
portion  of  tho  crown  is  continuous,  but  partially  neparated  by  a  fold 
of  enamel  on  either  side  producing  u  corresponding  notch;  placed 
obliquoly  with  respect  to  the  jaw  they  resemble,  in  some  measure,  a 
figure  of  8  with  its  elements  flattened  obliquely,  pressed  towards  each 
other,  and  not  connected  by  tho  transverse  middle  bars.  With  the 
lower  molars  of  Octodon  those  of  Potvhagomyi,  as  figured  by  F. 
Cuyier,  correspond  in  structure  in  both  jaws.  Octodon  thus  exhibits, 
in  its  dissimilar  molars,  the  types  of  two  genera :  the  molars  of  its 
upper  jaw  represent  those  of  both  jaws  of  Ctenomys  ;  those  of  its  lower 
jaw  correspond  with  tho  molars  of  both  jaws  of  Poephagomyt." 

0.  Cumingii,  Benn.  (Dendvobius  degus,  Meyen).  Iu  size  and  shape 
generally  resembling  the  Water-Mat,  with  which  Mr.  Bennett  thinks 
that  it  is  nearly  connected  systematically.  All  tho  feet  with  five  toes, 
but  the  innermost  both  before  and  behind  very  short,  and  separated 
by  a  wide  interval  from  the  rest.  Upper  surface  and  sides  brownish 
gray,  intermixed  with  frequent  indistinct  and  undefined  spots  and 
patches  of  dusky-black ;  colour  slightly  darker  towards  the  rump,  and 
upper  surface  of  the  entire  tail,  together  with  its  under  surface  for 
one-third  of  its  length  from  the  tip,  approaching  closely  to  black  ; 
under  surface  of  the  body  dusky-gray,  mingled  with  a  shade  of  brown, 
lighter  and  nearly  white  beneath  the  base  of  the  tail,  and  deeper  on 
the  breast  and  the  neck,  where  it  becomes  almost  of  the  same  general 
hue  as  the  upper  surface. 


Octodon  Cumingii.  BenneCi 


Mr.  Cuming  thus  describes  the  habits  of  0.  Curtwigii  in  its  natural 
state:  —  "These  animals  burrow  in  the  giound,  but  always  under 
brushwood  fences  or  in  low  thickets.  They  are  so  abundant  in  the 
neighbourhood  of  Valparaiso  that  in  the  high-road  between  that  place 
and  St.  Jago  more  than  a  hundred  may  frequently  be  seen  at  one  time 
in  search  of  food.  Sometimes,  but  not  often,  they  are  observed  on 
the  lower  branches  of  the  shrubs,  and  on  those  which  form  the  fences. 
They  fly  at  the  least  alarm,  and  in  running  carry  their  tufted  tails  like 
a  bent  bow.  A  species  of  horned  owl  feeds  principally  on  these  pretty 
little  creatures."  Mr.  Bennett  adds,  that  two  living  specimens  brought 
by  Mr.  Cuming  from  Chili,  were  placed  by  him,  in  1S31,  in  the 
Society's  Menagerie :  one  of  them  escaped,  but  the  other  was  alive 
when  Mr.  Bennett  wrote  (December,  1835),  and  was  as  active  and 
lively  as  it  was  on  its  first  arrival.  They  were  rather  shy,  and  had 
but  little  playfulness.  They  leaped  readily  and  without  any  appear- 
ance of  exertion  from  the  floor  of  their  cage  to  a  narrow  perch  placed 
at  the  height  of  nearly  a  foot,  and  there  remained  seated  at  their  ease. 
Their  food  was  vegetable. 

It  is  found  in  Chili,  near  Valparaiso,  where  Captain  King  informed 
Mr.  Bennett  that  he  had  seen  thousands  of  them.  ('  Zool.  Proc.,'  and 
1  ZooL  Trans.') 

The  genus  Octodon  is  referred  to  the  family  ffystricidx  by  Mr. 
Waterhouse.  [Hystricid.£.] 

Ctenomys. — Mr.  Waterhouse  refers  this  genus  to  the  tribe  Octodon- 
tina  in  his  family  Hystricidce.  [Htstricidje.] 

C.  Magellanicus  may  be  taken  as  au  example.  Iu  general  from  'V 
seems  nearly  to  x-esemble  Octodon  Cumingii.  T*oes  5,  the  innermost, 
both  before  and  behind,  much  shorter  than  the  others.  Tail  sparingly 
haired,  but  comparatively  shorter  than  iu  0.  Cumingii,  and  destitute 
of  any  marked  tuft  of  longer  hairs  at  its  extremity.  Upper  surface 
and  sides  brownish-gray  tinged  with  yellow,  and  hardly  varied  by 
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blackish — in  short  the  same  as  that  of  Octodon,  but  of  a  lighter  tint ; 
colour  of  the  belly  lighter  than  the  upper  surface  ;  chin  and  throat 
pale-fawn  ;  short  hairs  of  feet  and  tail  almost  white.  Length  of  head 
and  body,  7 '5  inches  ;  of  the  tail,  2-75  inches. 


Skull  of  Otenomyt. 

1,  seen  from  above;  2,  profile  ;  3,  seen  from  below  j  4,  lower  jaw  seen  from 
above. 

Captaiu  King's  memoranda  on  the  subject  of  this  animal  are  : — 
"  From  the  size  of  the  jaw,  as  compared  with  the  abundant  remains 
of  this  littlu  animal  which  are  scattered  over  the  surface  of  the  ground, 
I  think  that  the  present  specimen  is  rather  a  young  one.  On  exam- 
ining the  teeth  I  find  that  it  cannot  be  referred  to  any  of  the  genera 
of  M.  F.  Cuvier's  arrangement  in  his  '  Dents  des  Mammiferes  ' :  that 
to  which  it  approaches  most  nearly  is  Helamys ;  but  it  is  sufficiently 
distinct  to  constitute  a  new  genus.  The  red  colour  of  the  incisive 
teeth  is  very  remarkable  in  all  the  specimens  which  I  have  seen.  The 
little  animal  is  very  timid,  feeds  upon  grass,  and  is  eaten  by  the 
Patagonian  Indians.  It  dwells  in  holes  which  it  burrows  in  the 
ground  ;  and,  from  the  number  of  the  holes,  it  would  appear  to  be 
very  abundant."  Mr.  Darwin  ('Journal  and  Remarks')  gives  a  cir- 
cumstantial account  of  this  curious  animal,  which  he  well  describes  as 
a  rodent  with  the  habits  of  a  mole.  "  The  Tucutuco,"  says  that 
author,  "  is  extremely  abundant  in  some  parts  of  the  country,  but  is 
difficult  to  be  procured,  and  still  more  difficult  to  be  seen  when  at 
liberty.  It  lives  almost  entirely  under  ground,  and  prefers  a  sandy 
soil  with  a  gentle  inclination.  The  burrows  are  said  not  to  be  deep, 
but  of  great  length.  They  are  seldom  open,  the  earth  being  thrown 
up  at  the  mouth  into  hillocks,  not  quite  so  large  as  those  made  by  the 
mole.  Considerable  tracts  of  country  are  so  completely  undermined 
by  these  animals  that  horses,  in  passing  over,  sink  above  their  fetlocks. 
The  Tucutucos  appear,  to  a  certain  degree,  to  be  gregarious.  The 
man  who  procured  specimens  for  me  had  caught  six  together,  and  he 
said  this  was  a  common  occurrence.  They  are  nocturnal  in  their 
habits ;  and  their  principal  food  is  afforded  by  the  roots  of  plants, 
which  is  the  object  of  their  extensive  and  superficial  burrows.  Azara 
says  they  are  so  difficult  to  be  obtained  that  he  never  saw  more  than 
one.  He  states  that  they  lay  up  magazines  of  food  within  their 
burrows.  This  animal  is  universally  known  by  a  very  peculiar  noise 
which  it  makes  when  beneath  the  ground.  A  person,  the  first  time 
he  hears  it,  is  much  surprised  '  for  it  is  not  easy  to  tell  whence  it 
comes,  nor  is  it  possible  to  guess  what  kind  of  creature  utters  it.  The 
noise  consists  in  a  short  but  not  rough  nasal  grunt,  which  is  repeated 
about  four  times  in  quick  succession ;  the  first  grunt  is  not  so  loud, 
but  a  little  longer,  and  more  distinct  than  the  three  following  :  the 
musical  time  of  the  whole  is  constant,  as  often  as  it  is  uttered.  The 
name  Tucutuco  is  given  in  imitation  of  the  sound.  In  all  times  of 
the  day,  where  this  animal  is  abundant,  the  noise  may  be  heard,  and 
sometimes  directly  beneath  one's  feet.  When  kept  in  a  room  the 
Tucutucos  move  both  slowly  and  clumsily,  which  appears  owing  to 
the  outward  action  of  their  hind  legs ;  and  they  are  likewise  quite 
incapable  of  jumping  even  the  smallest  vertical  height.  Mr.  Reid, 
who  dissected  a  specimen  which  I  brought  home  in  spirits,  informs 
me  that  the  socket  of»  the  thigh  bone  is  not  attached  by  a  ligamentum 
teres ;  and  this  explains  in  a  satisfactory  manner,  the  awkward 
movements  of  their  hinder  extremities.  When  eating  they  rest  on 
their  hind  legs  and  hold  the  piece  in  their  fore  paws  ;  they  appeared 
also  to  wish  to  drag  it  into  some  corner.  They  are  very  stupid  in 
leaking  any  attempt  to  escape;  when  angry  or  frightened  they  uttered 


the  tucutuco.  Of  those  I  kept  alive  several,  even  the  first  day,  became 
quite  tame,  not  attempting  to  bite  or  to  run  away;  others  were  a  littlo 
wilder.  The  man  who  caught  them  asserted  that  very  many  are  inva- 
riably found  blind.  A  specimen  which  I  preserved  in  spirits  was  in 
this  state ;  Mr.  Reid  considers  it  to  be  the  effect  of  inflammation  in 
the  nictitating  membrane.  When  the  animal  was  alive  I  placed  my 
finger  within  half  an  inch  of  its  head,  and  not  the  slightest  notice  was 
taken :  it  made  its  way  however  about  the  room  nearly  as  well  as  the 
others." 


Tucutuco  (Ctenomys  Magellanicm).  Bennett. 

This  creature  is  found  at  the  east  entrance  of  the  Strait  of  Magal- 
haens,  at  Cape  Gregory,  and  the  vicinity.  (King.)  Mr.  Darwin  says 
that  the  wide  plains  north  of  the  Rio  Colorado  are  undermined  by 
these  animals ;  and  that  near  the  Strait  of  Magalhaens,  where  Pata- 
gonia blends  with  Tierra  del  Fuego,  the  whole  sandy  country  forms  a 
great  warren  for  them. 

Mr.  Darwin  further  states  that  at  the  Rio  Negro,  in  northern 
Patagonia,  there  is  an  animal  of  the  same  habits,  and  probably  a 
closely  allied  species,  but  which  he  never  saw.  Its  noise  was  different 
from  that  of  the  Maldonado  kind,  and  was  repeated  only  twice  instead 
of  three  or  four  times,  and  was  more  distinct  and  sonorous ;  when 
heard  from  a  distance  it  so  closely  resembled  the  sound  made  in 
cutting  down  a  small  tree  with  an  axe,  that  Mr.  Darwin  sometimes 
remained  in  doubt  concerning  it. 

The  Sigmodon  of  Say  and  Ord  occupies,  in  their  opinion,  a  station 
between  the  genera  Arvicola  and  Mus,  having  the  habits  and  some  of 
the  external  characters  of  the  former,  with  teeth  remotely  allied  to 
the  latter.  The  genus  Neotoma  of  the  same  zoologists,  must,  in  their 
opinion,  be  also  placed  near  Arvicola.  (See  '  Journal  of  Nat.  Acad. 
Sc.  Phil.,'  vol.,  iv. ;  and  '  ZooL  Journ.,'  vol.  ii.) 

Hypudaus  (111.).— Closely  allied  to  the  Arvicola,  from  which  they 
differ  but  little  except  in  the  number  of  tht  anterior  toes,  and  in  the 
shortness  of  the  tail,  are  the  truj  Lemmings.  They  have  the  follow- 
ing generic  character : — Molars  composite,  with  an  even  crown 
presenting  enamelled  angular  laminae ;  ears  very  short ;  anterior  feet 
generally  pentadactyle  and  formed  for  digging ;  tail  very  short  and 
thickly  haired. 


Dental  Formula : 
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H.  Norvegicus,  the  Lemming.  It  is  the  Lemmar,  or  Lemmus,  of 
Olaus  Magnus;  the  Leem,  or  Lemmer,  of  Gesner;  Mus  Norvegicus 
vulgb  Leming  of  Wormius ;  Mus  Lemmus  of  Linnaeus ;  Fial-Mus  and 
Sabell-Mus  of  the  Laplanders ;  Lummick  of  the  Swedes ;  Le  Leming 
of  Buffon ;  Lemming  of  the  British ;  Lemmus  Norvegicus  of  Des- 
marest ;  and  Mus  Lemmus  of  Pallas  and  Linnaeus. 

Head  not  quite  so  blunt  as  in  the  Arvicolce  ;  whiskers  long ;  eyes 
small  but  black  and  piercing ;  mouth  small;  ears  small.  Fore  legs  short, 
pentadactyle,  but  the  thumb  hardly  perceptible  though  the  claw  is 
very  sharp ;  hind  legs  pentadactyle.  Skin  thin.  Head  and  body 
black  and  tawny,  irregularly  disposed  ;  belly  white  with  a  yellowish 
tinge.  Length  from  nose  to  tail  5  inches  or  thereabout,  the  tail  half 
an  inch. 

The  ordinary  food  of  the  Lemming  consists  of  grass,  the  rein-deer 
lichen,  and  the  catkins,  &c,  of  the  dwarf  birch, "but  at  intervals  of 
time,  generally  once  or  twice  in  a  quarter  of  a  century,  a  great  army 
of  them  appears  •  pouring  onwards  in  vast  hosts,  they  devour  every 
green  thing  in  their  path  of  desolation.  Great  bands  descending  from 
the  Kolen,  traverse  Nordland  and  Finmark,  ending  their  journey  and 


937  M I M! 1 1  >.K. 


thoir  lives  in  tho  Western  Ocean,  which  they  enter  anil  there  perish. 
Others,  taking  a  direction  through  Swedish  I  > : < i >  1 ; 1 1 1 <  1 ,  aro  drowned  in 
the  Gulf  of  Bothnia.  Their  march  is  stated  to  bo  in  parallel  lines 
about  3  feet  apart,  without  stop  or  stay,  unless  tho  obstacle  is  in- 
surmountable :  rivers  and  lakes  they  cross  without  deviation,  ami  they 
are  said  to  gnaw  through  corn  and  haystacks.  ('  Phil.  Trans.,'  ii.) 
Pennant,  who  states  that  they  appear  in  numberless  troops  in  Norway 
and  Lapland,  where  they  are  the  pest  unci  wonder  of  tho  country,  thus 
graphically  describes  one  of  those  irruptions.  "  Thoy  march  liko  the 
army  of  locusts  so  emphatically  described  by  tho  prophet  Joel; 
destroy  every  root  of  grass  before  them,  and  spread  universal  desola- 
tion i  they  infect  the  very  ground,  and  cattlo  are  said  to  perish  which 
taste  of  the  grass  which  they  have  touched ;  they  march  by  myriads 
in  regular  liueB ;  nothing  stops  thoir  progress,  neither  fire,  torrents, 
lake,  nor  morass.  They  bend  their  course  straight  forward,  with  most 
amazing  obstinacy ;  they  swim  over  the  lakes ;  the  greatest  rock  gives 
them  but  a  slight  check,  thoy  go  round  it,  and  then  resume  thoir  march 
directly  on,  without  the  least  division  :  if  they  meet  a  peasant,  they 
persist  in  their  course,  aud  jump  as  high  as  his  knees  in  defence  of 
their  progress;  are  so  fierce  as  to  lay  hold  of  a  stick,  and  suffer  them- 
selves to  be  swung  about  before  they  quit  their  hold :  if  struck,  they 
turn  about  and  bite,  aud  will  make  a  noise  like  a  dog." 

The  Carnivora  are  close  attendants  upon  these  waudering  multi- 
tudes, which  Olaus  and  others  believed  to  have  been  generated  in  tho 
clouds  and  to  have  fallen  from  thence  in  storm  and  tempest.  They 
are,  says  Pennant,  "  the  prey  of  foxes,  lynxes,  and  ermines,  who 
follow  them  in  great  numbers  :  at  length  they  perish,  cither  through 
want  of  food  or  by  destroying  one  another,  or  in  some  great  water,  or 
in  the  sea.  They  are  tho  dread  of  the  country  :  in  former  times 
spiritual  weapons  were  exerted  against  them ;  the  priest  exorcised 
and  had  a  long  form  of  prayer  to  arrest  the  evil  :  happily  it  does 
not  oocur  frequently  ;  once  or  twice  in  20  years  :  it  seems  like  a  vast 
oolony  of  emigrants  from  a  nation  overstocked  ;  a  discharge  of  animals 
from  the  great  northern  hive,  that  once  poured  out  its  myriads  of 
human  creatures  upon  Southern  Europe.  Where  the  head-quarters 
of  these  quadrupeds  are  is  not  very  certainly  known ;  Linnaeus  says 
the  Norwegian  and  Lapland  Alps ;  Pontopiddan  seems  to  think  that 
Kolens  Rock,  which  divides  Nordland  from  Sweden,  is  their  native 
place ;  but  wherever  they  come  from,  none  return :  their  course  is 
predestinated,  and  they  pursue  their  fate." 

When  seeking  the  reindeer  lichen  in  the  winter,  the  Lemmings 
get  under  the  snow,  making  lodgments,  aud  opening  spiracles  to  the 
surface  to  secure  air.  The  Arctic  Fox  pursues  them  in  these  retreats. 
It  does  not  appear  that  they  lay  up  any  magazines  of  food,  and  to 
this  improvidence  perhaps,  as  Pennant  observes,  may  be  traced  the 
great  migrations  that  they  are  compelled  to  make  in  certain  years ; 
hunger  urging  them  to  quit  their  usual  residences. 

They  breed  often  in  the  course  of  a  year,  producing  five  or  six 
young  at  a  birth,  and  they  bring  forth  sometimes  on  their  migrations. 
They  are  said  to  oarry  some  of  their  young  in  their  mouths  and  some 
on  their  backs. 

The  Laplanders,  who  compare  their  flesh  to  that  of  squirrels,  eat 
them. 

Echimys  (Geoff. ;  Lonchercs,  111.  part). — Four  unguiculate  toes  and  a 
vestige  of  a  fifth  on  the  anterior  feet.  Tail  very  long,  scaly,  and 
nearly  naked.  Hairs,  especially  those  on  the  upper  parts,  flat  and 
aciculated.  Molars  with  transverse  laruince,  united  to  each  other  by 
twos  at  one  end,  or  isolated. 

o  i  a 
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Teeth  of  Echimys  dactylinus  (young),  enlarged.    F.  Cuvier. 


E.  chrysurus  (E.  crisialus,  Deam.? ),  Lerot  a  Queue  doree  of  Alla- 
mand ;  the  Gilt-Tail  Dormouse  of  Pennant. 
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Tho  ears  aro  short  and  broad,  whiskers  strongly  developed,  a  gold- 
colourod  Una  extending  longitudinally  from  tho  DOM  to  tho  space 
betweon  tho  cars;  head,  body,  and  upper  part  of  tail,  mnrono  or 
shining  purplish  chestnut,  ruddy  margiuate  bristles  being  scattered 
between  the  hairs,  which  give  the  splendour  to  tho  animal ;  lower 
part  of  tail,  which  is  thick  at  tho  base  aud  longer  th-in  tho  body, 
golden.  Length  from  noso  to  tail  5  inches.  This  species  is  said  to 
climb  trees,  and  live  principally  on  fruits. 

It  is  a  native  of  Surinam. 

Cercomys  (F.  Cuvier).— In  shape  resembling  the  Black  Rat,  but 
with  the  chanfrein  more  arched  and  tho  oars  larger.  Anterior  limbs 
considerably  shorter  than  the  posterior,  which  aro  terminated  with 
five  toes,  the  three  middle  ones  longest ;  the  anterior  with  four  toeti 
only,  and  the  rudiment  of  a  thumb  with  a  small  flat  nail ;  all  the 
othor  toes  with  compressed  nails  curved  and  pointed,  aud  seeming 
more  proper  for  climbing  than  burrowing.  Tail  very  long,  aud  like 
that  of  the  Brown  Rat.  Fur  composed  of  long  straight  firm  hairs  of 
a  uniform  texture,  and  of  hairs  which  are  finer,  softer,  and  much 
thicker;  no  bristle  as  in  Echimys.  Molars  with  distinot  roots  of  equal 
size,  and  their  slightly  elevated  crown  nearly  circular,  presenting  at 
the  surface  a  notch  and  thrco  ellipses  surrounded  with  enamel,  ai  is 
the  tooth  itself.  The  notch  is  on  the  internal  side  in  tho  upper 
molars,  and  on  the  extornal  side  iu  the  lower  molars.  Great  sub- 
orbital hole  considerably  extensivo. 

Dental  Formula :— Incisors,  —  ;   Molars,  ini  =  20. 
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0.  cwnicularius.  It  is  deep  brown  above,  paler  on  the  sides  and 
the  sides  of  the  chocks  ;  jaws  and  neck  beneath,  as  well  aa  the  under 
parts  generally,  whitish.    Eyes  and  ears  large. 

It  Ls  a  native  of  Brazil. 


Cercomys  cuuictilarlus. 

The  genera  Echimys  and  Cercomys  are  included  in  the  tribe  Echymyina 
of  Mr.  Waterhouse's  family  Hystricidce.  [Hystricidx.] 

Myoxus  (Schreber;  Gmelin).— Four  toes  and  the  vestige  of  a  fifth 
on  the  anterior  feet ;  five  toes  behind.    Fur  very  soft  and  fine.  Tail 


Teeth  of  ifyoxus,  enlarged.    F.  Cuvier. 
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very  long,  sometimes  well  clothed  with  hair  and  round,  sometimes 
depressed,  and  sometimes  tufted  at  the  extremity  only.  Molars  with 
transverse  ridges  of  enamel  projecting  and  hollowed. 

Dental  Formula : — Incisors,  —  ;  Molars,  Izil  —  20. 
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M.  avellanarius,  the  Dormouse. — The  head  is  proportionally  large; 
eyes  large,  black,  and  prominent ;  muzzle  not  blunt ;  ears  broad,  about 
one-third  the  leogth  of  the  head ;  body  plump  and  round ;  tail  flat- 
tened, the  hairs  rather  long  and  bushy ;  head,  back,  sides,  belly,  and 
tail,  tawny-red  ;  length  that  of  a  common  mouse. 

Young  of  a  mouse-gray,  head  and  flanks  only  tinged  with  red. 

This  is  the  Muscardin,  Croque-Noix,  and  Rat-d'Or  of  the  French ; 
Moscardino  of  the  Italians  ;  Liron  of  the  Spanish  ;  Rothe  Wald-Maus 
Hasel-Maus,  and  Hasel-Schliifer,  of  the  Germans;  Skogsmus  of  the 
Swedes ;  Kassel-Muus  of  the  Danes ;  Pathew  of  the  Welsh ;  and 
Sleeper  of  the  English. 

There  is  little  if  any  doubt  that  this  species  is  the  Glis  of  the  Roman 
authors.  Thus  Pliny,  in  his  chapter,  '  De  Fagina'Glande,'  &c.  (xvi.  6), 
says,  "  Fagi  glaus  muribus  gratissima  est  .  .  .  glires  quoque 
saginat;"  and  Martial  (xiii.  59,  '  Glires')  writes — 

"  Tota  mihi  dormitur  hyems,  et  plnguior  illo 
Tempore  sum,  quo  me  nil  nisi  somnus  allt." 

Nor  does  the  occasional  short  awakening  caused  by  a  warm  sunny  day, 
to  which  the  animal  is  subject,  militate  against  the  application  of 
Martial's  lines;  for  the  occasional  disturbance  is  the  exception  to 
the  rule. 

Mr.  Bell  places  the  Dormouse  among  the  Sciuridte  (Squirrels) ;  and 
indeed  zoologists  have  assigned  it  to  both  the  genus  Sciurus  and  M us. 
In  its  habits  it  comes  near  to  the  Squirrel,  but  in  its  dentition  it  is 
nearer  to  the  Mice.  It  is  in  truth  one  of  those  forms  by  which*  nature 
glides  from  one  race  of  animals  to  another.  Mr.  Bell  gives  the  follow- 
ing synonyms  : — Mus  avellanarius  minor  (Ray),  M.  avellanarius  (Linn.), 
Sciurus  avellanarius  (Desm.),  Myoxus  Muscordinus  (Schreb.),  Myoxus 
avellanarius  (Desm.),  Le  Muscardin  (Buff.),  Dormouse  (Penn.)  He 
considers  the  specific  name  avellanarius  is  not  well  chosen,  inasmuch 
as  the  hazel-nut  is  not  the  principal  food  of  the  Dormouse  ;  "  indeed," 
he  continues,  "  I  have  never  seen  any  that  could  gnaw  through  the 
shell  of  that  nut  when  fully  ripe  and  dry." 


Dormouse  (Myoxus  avellanarius). 


Dense  thickets,  bushy  dells,  and  tangled  hedgerows  are  the  favourite 
retreats  of  the  Dormouse.  There  it  constructs  its  easy  dormitory,  and 
there  providently  lays  up  its  winter  store,  consisting  of  acorns,  beech- 
mast,  corn,  young  hazel-nuts,  haws,  &c.  It  seems  inclined  to  be 
gregarious ;  and  indeed  Mr.  Yarrell  told  Mr.  Bell  that  he  had  seen  not 
less  than  ten  or  a  dozen,  or  even  more,  of  their  nests  built  in  the 
shrubs  of  a  thicket.    The  latter  zoologist  well  describes  its  habits. 

"  It  takes  its  food  holding  it  in  its  hands,  and  sitting  on  its  haunches 
like  a  squirrel  (so  do  the  rats'),  and  often, suspending  itself  by  its  hind- 
feet,  in  which  position  it  feeds  as  easily  and  comfortably  as  in  the 
more  ordinary  position.  Towards  the  winter  it  becomes  exceedingly 
fat ;  and  having  laid  up  a  Btore  of  food,  retires  to  its  little  nest,  and 
coiling  itself  up  into  a  ball,  with  the  tail  over  the  head  and  back, 
becomes  completely  torpid.  A  mild  day  calls  it  into  transient  life; 
it  then  takes  a  fresh  supply  of  food  and  relapses  into  its  former 
slumber ;  and  finally  awakening  in  the  spring,  at  which  time  it  has 
lost  much  of  its  fat,  it  enters  upon  its  usual  habits,  and.the  enjoyment 
of  the  conjugal  and  paternal  affections.  The  young,  which  are  gene- 
rally about  four  in  number,  are  born  blind ;  but  in  a  few  days  the  eyes 
are  opened,  and  in  a  short  time  they  are  enabled  to  seek  their  food 
independently  of  the  parent's  care.  I  have  reason  to  believe  that,  in 
some  cases  at  least,  the  Dormouse  has  a  second  brood  early  in  the 
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autumn,  as  I  have  received  from  one  locality  in  the  month  of  September 
an  adult,  one  about  half-grown,  evidently  of  the  spring  brood,  and 
three  very  young  ones  apparently  not  more  than  a  fortnight  or  three 
weeks  old."    ('  British  Quadrupeds.') 

This  pretty  little  animal  is  nocturnal  in  its  habits.  In  '  The 
Naturalist'  (vol.  in.)  will  be  found  a  well  related  instance  of  its  beha- 
viour on  being  aroused  from  its  nap  during  the  winter.  One  of  them 
having  been  taken  in  its  nest  in  the  middle  of  December,  the  heat  of 
its  captor's  hand  and  the  warmth  of  the  room  completely  revived  it, 
and  it  nimbly  scaled  the  furniture,  finding  no  difficulty  in  ascending 
and  descending  the  polished  backs  of  the  chairs,  and  leaping  from 
chair  to  chair  with  great  agility.  On  being  set  at  liberty  it  sprang 
at  least  two  yards  to  a  table.  It  did  not  seem  alarmed  at  being 
taken  into  the  hand.  In  the  evening  it  was  placed  with  its  nest  in 
a  box,  and  the  next  morning  had  relapsed  into  torpidity.  Another 
account  in  the  same  volume  informs  us  that  a  Dormouse,  which 
had  been  sent  a  distance  of  140  miles,  was  apparently  but  little 
disturbed  by  its  ride.  "  From  that  time  till  the  1st  of  April,  1838," 
says  Mr.  Piggott,  "  it  slept  in  its  snug  dormitory,  a  deal  box  lined 
with  wool,  when  it  awoke,  and  readily  ate  of  apples  and  nuts.  It  is 
easily  alarmed,  being  more  timid  thau  tame,  but  shows  no  signs  of 
anger  on  being  taken  in  the  hand.  As  it  sleeps  the  greater  part  of  the 
day,  I  cannot  then  closely  watch  its  habits ;  but  towards  evening  it 
wakes  up,  and  is  very  lively  and  frolicsome,  running,  on  being  let  out 
of  its  cage,  up  the  bell-rope,  where  it  will  sit  for  hours  in  the  folds  of 
the  knot,  timidly  watching  our  movements." 

It  is  found  all  over  Europe. 

Graphiurus  (F.  Cuvier). — Limbs  short,  delicate,  and  not  differing 
much  from  each  other  in  length ;  anterior  feet  terminated  by  four 
nearly  equal  toes,  and  with  a  flat  nail  on  the  internal  tubercle  of  the 
palm,  which  indicates  the  thumb  ;  posterior  feet  with  five  toes,  the 
two  external,  but  the  thumb  principally,  the  shortest ;  all  the  toes 
armed  with  pointed,  compressed,  arched,  and  strong  claws.  Tail 
short,  very  fleshy,  and  seemingly  thicker  at  its  extremity  than  at  its 
root.  Molars  eight  in  each  jaw,  remarkable  for  the  comparative 
smallness  of  their  size ;  the  first  in  each  jaw  only  a  linear  rudiment ; 
the  three  following  are  a  little  smaller  in  the  lower  jaw. than  they  are 
in  the  upper,  equal  in  Bize  to  each  other,  with  the  surface  of  the 
crown  united,  and  in  this  respect  resembling  those  of  the  Aye-Aye ;  no 
figure  was  traceable,  but  this  may  have  been  from  detrition. 

Q.  ,Capensis.  The  eyes  are  not  so  large  as  in  Myoxus,  with  which 
the'animal  has  much  relationship;  ears  round;  fur  thick;  upper 
parts  of  the  head,  neck,  shoulders,  back,  sides,  rump,  and  upper  part 
of  the  limbs,  deep  brownish-gray;  tip  of  the  muzzle,  sides,  and  lower 
part  of  the  head  and  limbs  reddish-white ;  a  large  band  of  blackish- 
brown  from  the  eyes  to  below  the  ears;  lower  parts  of  the  body 
grayish-white  with  a  reddish  tinge;  tail  brown-gray,  and  whitish 
above,  with  its  extremity  entirely  reddish-white ;  there  is  a  tuft  of 
white  hairs  at  the  upper  and  anterior  part  of  the  base  of  the  ear. 
Size  of  the  Lerot,  Buffon,  Mus  quercinus,  Linnaeus.  This  species  is  a 
native  of  the  Cape  of  Good  Hope.    Its  habits  are  unknown. 


Oraphiurus  Capensis. 

Otomys  (F.  Cuvier). — Delalande  brought  back  from  his  voyage  to 
the  Cape  of  Good  Hope  two  species  of  Rodents  remarkable  for  their 
physiognomy,  which  sufficiently  resembles  the  Rats,  but  differing 
externally  from  those  animals  in  having  their  large  ears  covered  with 
hairs,  the  head  more  rounded,  and  a  short  tail  and  especially  in  their 
dentition. 
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Teeth  of  Otomys.   F.  Cuvier. 

0.  unisulcalus,  Caffre  Otomys.  The  anterior  limbs  have  four 
complete  toes,  armed  with  delicate  nails,  which  are  compressed  and 
sharp,  and  a  rudiment  of  an  unguiculated  thumb  ;  the  posterior  feet 
have  five  toes,  armed  with  the  same  nails,  but  the  two  external  ones 
are  very  short.  The  tail  is  but  scantily  covered  with  hairs,  and  is 
scaly  and  short.  The  muzzle  is  very  thick  and  obtuse,  entirely 
covered  with  hair,  with  the  exception  of  a  slight  ridge  round  the 
nostrils,  which  are  small,  and  approximated  to  each  other  below ;  the 
eyes  are  large,  as  well  as  the  ears,  which  have  an  internal  projecting 
membrane,  which,  when  its  edges  (parois)  are  approximated,  entirely 
shut  the  entrance  of  the  auditory  passage.  The  mouth  is  very  small, 
the  upper  lip  cleft,  and  the  tongue  thick,  short,  and  covered  with 
ssft  papillae.  There  are  whiskers  on  the  sides  of  the  muzzle  and 
above  the  eyes.  The  fur  is  thick,  very  soft,  and  consists  of  two  sorts 
of  hairs ;  the  shortest  and  most  numerous,  which  determine  the  colour 
of  the  animal,  are  woolly,  and,  when  viewed  through  a  microscope, 
appear  to  be  formed  of  very  small  rings,  alternately  bright  and  obscure ; 
the  others,  rare  and  longer  than  the  first,  are  also  stouter  and  more 
stiff;  these,  when  viewed  through  a  microscope,  present  only  a  uniform 
texture,  and  so  it  is  with  the  whiskers.  The  woolly  hairs  are  of  a 
slaty-gray  for  two  thirds  of  their  length,  and  then  of  a  yellowish- 
white,  with  the  point  black,  whence  results  the  dirty  yellow  tint  with 
which  the  animal  is  coloured  above ;  below,  yellowish-white  pre- 
dominates. The  very  short  hairs  of  the  tail  are  of  the  colour  of 
those  of  the  back  ;  the  extremities  have  the  tiut  of  the  under  parts. 
Length  about  6  inches  (French),  from  the  tip  of  the  muzzle  to  the 
origin  of  the  tail,  which  last  measures  3|  inches.  Mean  height, 
2i  inches.    (F.  Cuvier.) 
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Caffre  Otomys  {Otomys-  unisukatiu). 

The  habits  of  this  species  do  not  appear  to  be  known,  nothing 
respecting  them  having  been  found  in  the  notes  of  M.  Delalande. 
LuTler  thluk3  ^at  it  is  doubtless  omnivorous  like  the  rats; 


but  from  the  size  of  its  eyes,  it  may  be  conjectured  that  its  life  in  not 
passed  in  luofa  obscurity  as  theirs ;  and  from  the  delicacy  of  its  sharp 
claws,  and  the  softness  of  its  fur,  that  it  docs  not  burrow. 

Jlydromya  (GcofFroy). —  Muzzle  rather  pointed;  cars  small  and 
rounded,  iiody  covered  with  long  liair-f.  Tail  long,  cylindrical,  rather 
scaly,  with  scattered  hairs.  Four  toes  and  the  vestige,  of  a  thumb  on 
tho  fore  feet.  The  hinder  feet  5-toed,  and  palmated  for  two-thirds  of 
the  length  of  the  toes.  Molars  with  the  crowns  divided  into  obliquely 
quadrangular  lobes,  the  summits  of  which  are  hollowed  into  a  spoou- 
shapc. 
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Teeth  of  Ilytlvomys.    F.  Cuvier. 

//.  leucogaster.  It  has  the  fur  short,  soft,  marone-brown  above, 
white  below ;  tail  black  at  the  base  and  white  at  the  other  extremity. 
Size  sometimes  twice  that  of  the  Common  Brown  Rat. 

\  I.' 
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Hydiomys  leucogaster. 

M.  Geoffrey  has  recorded  two  species,  that  described  above,  and 
another  with  a  yellow  belly,  H.  chrysogaster ;  the  last  he  states  to  be 
nearly  one-half  less  than  the  Coypou,  but  they  are  generally  considered 
to  be  only  varieties  of  the  same  species.  M.  Geoffroy  speaks  highly 
of  the  quality  of  the  fur  of  the  yellow-bellied  variety,  and  says  that 
it  is  more  valuable  than  that  of  the  Coypou. 

These  animals  are  aquatic,  and  were  found  in  the  islands  of 
D'Entrecasteaux  Channel.  That  named  H.  chrysogaster  was  killed 
by  a  sailor  at  the  moment  when  it  was  taking  refuge  under  a  heap  of 
stones ;  H.  leucogaster  was  taken  in  the  island  Maria,  in  the  same 
channel. 

True  Rata  and  Mice. 
F.  Cuvier  ('Dents  des  Mammiflres')  observes  that  up  to  the 
time  of  his  writing,  animals  provided  with  the  same  teeth  as  the  Rat 
(Mus  Rattus),  the  Brown  Rat' (Surmulot  of  the  French — Mm  decie 
manus),  or  the  Mouse  {M.  Musculus),  formed  a  single  and  very 
natural  genus.  He  then  goes  on  to  state  that  the  possession  of  a 
cranium,  the  origin  of  which  he  knows  not,  in  presenting  the  type  of 
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a  uew  genus  provided  with  the  same  teeth  as  the  rat,  confers  on  those 
teeth  a  more  elevated  rank  than  they  had  previously  held,  and  begins 
to  form  the  character  of  a  family.  The  following  is  a  copy  of  F. 
Cuvier's  plate,  and  he  informs  us  that  the  species  which  gave  him  this 
dentition  are  M.  Rattus,  M.  dccumanus,  M.  Musculus,  M.  Pumilio,  &c. 


Teeth  of  Alits. 

In  endeavouring  to  give  a  sketch  of  the  swarms  of  this  group,  we 
shall  treat  of  them  according  to  their  geographical  distribution. 

European  Rats  and  Mice. 

The  Long-Tailed  Field-Mouse,  Wood-Mouse,  or  Mus  sylvaticus,  and 
the  Harvest-Mouse,  M.  minimus  of  White,  and  M.  messorius  of  Shaw, 
may  be  considered  as  indigenous  in  Europe.  Whether  the  old  English 
or  Black  Rat  (M.  Rattus)  and  Domestic  Mouse  are  aborigines,  or  im- 
ported, is  not  so  clear.  The  latter  is  only  found  in  inhabited 
countries  ;  and,  like  the  Black  Rat  and  Brown  Rat,  is  a  cosmopolite, 
following  civilised  man  wherever  he  is  to  be  found. 

Mus  sylvaticus,  the  Long-Tailed  Field-Mouse.  It  is  the  Llygoden 
Ganolig  and  Llygoden  y  Maes  of  the  Welsh  ;  Le  Mulot  of  the  French ; 
and  Voed  of  the  Danes ;  M.  sylvaticus  (Linn.),  M.  agrcstU  major 
(Briss.),  and  M.  domesticus  medius  of  Ray.  The  length  of  the  head 
and  body,  as  given  by  Mr.  Bell,  is  3  inches  8  lines,  and  that  of  the 
tail  3  inches  and  6  lines.  Pennant  makes  its  measurement  from  the 
nose  to  the  setting  on  of  the  tail  4£  inches,  and  the  tail  4  inches.  If 
the  last-mentioned  dimensions  are  correct,  they  must  have  been  taken 
from  a  very  large  individual.  Mr.  Macgillivray  gives  the  dimensions 
of  three  individuals;  the  length  (to  the  end  of  the  tail;  of  the  largest 
was  6  inches  8  lines,  that  of  the  next  6  inches  6  lines,  and  that  of  the 
least  6  inches  only. 

The  animal  is  well  described  by  Mr.  Bell  as  larger  than  the  Com- 
mon Field- Vole,  but  varying  considerably  in  size ;  the  head  long  and 
raised,  the  muzzle  tapering  ;  the  win;  kers  very  long;  the  eyes  remark- 
ably large  and  prominent ;  the  ears  large,  oblong,  oval,  with  the 
anterior  margin  turned  in  at  the  base,  and  a  projecting  lobe  arising 
within  the  ear,  near  the  base  of  the  posterior  margin  ;  the  tail  nearly 
as  long  as  the  body,  slender  and  tapering  ;  the  legs  long.  The  upper 
part  and  sides  of  the  head,  neck,  and  body,  and  the  outer  surface  of 
the  legs,  of  a  yellowish-brown,  darker  on  the  back,  each  hair  being 
gray  or  ash-coloured  at  the  base,  then  yellow,  and  the  tips  of  some  of 
them  black ;  under  parts  whitish,  with  a  very  slight  grayish  tint  in 
some  parte,  and  a  yellowish  gray  patch  on  the  breast.  Tail  brown 
above,  white  beneath.    ('British  Quadrupeds.') 

This  is  a  most  destructive  species,  and  a  bitter  enemy  to  the 
horticulturist,  the  agriculturist,  and  the  planter.  It  is  very  prolific, 
bringing  forth  from  seven  to  ten  at  a  birth,  and  is  not  always  stinted 
to  one  brood  in  a  year.  The  hoards  that  it  collects  in  its  subterranean 
retreats  (which  are  sometimes  the  results  of  its  own  labour,  but  more 
frequently  excavations  which  it  finds  ready  made,  but  which  it 
enlarges,  such  as  those  under  roots  of  trees,  old  mole-runs,  &c.) 
are  enormous  for  the  size  of  the  animal,  and  Pennant  is  of  opinion 
that  the  great  damage  done  by  hogs  in  rooting  up  the  ground,  or 
'  mooting,'  as  it  is  called  in  some  counties,  is  caused  chiefly  by  the 
search  of  the  swine  for  the  concealed  treasure  of  this  Field-Mouse. 

It  is  an  inhabitant  of  the  whole  of  temperate  Europe. 


Mus  messorius,  the  Harvest-Mouse.  White  of  Selborne,  who  suggests 
the  name  of  Mus  minimus,  appears  to  be  the  first  who  drew  the 
attention  of  naturalists  to  this  the  smallest  of  British  quadrupeds. 
He  wrote  an  account  of  it  to  Pennant,  who  called  it  the  Less  Long- 
Tailed  Field-Mouse  and  the  Harvest-Mouse.  It  is  the  Mus  messoriut 
of  Shaw,  and  Mr.  Bell  adds  the  following  synonyms  :—Mus  minutus 
(Pallas) ;  Mulot  Nam  (?)  and  Rat  des  Moissons  (F.  Cuvier,  'Mamm.')- 
Minute  Mouse  of  Shaw. 
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Harvest-Mouse  (Mus  messorius).  Nest  in  background. 

White  thus  introduces  his  discovery  to  Pennant : — "  I  have  procured 
some  of  the  mice  mentioned  in  my  former  letter,  a  young  one  and  a 
female  with  young,  both  of  which  I  have  preserved  in  brandy.  From 
the  colour,  size,  shape,  and  manner  of  nesting,  I  make  no  doubt  but 
that  the  species  is  nondescript.  They  are  much  smaller  and  more 
slender  than  the  Mus  domesticus  medius  of  Ray,  and  have  more  of  the 
squirrel  or  dormouse  colour ;  their  belly  is  white ;  a  straight  line 
along  their  sides  divides  the  shades  of  their  back  and  belly.  They 
never  enter  into  houses ;  are  carried  into  ricks  and  barns  with  the 
sheaves  ;  abound  in  harvest ;  and  build  their  nests  amidst  the  straws 
of  the  corn  above  the  ground,  and  sometimes  in  thistles.  They  breed 
as  many  as  eight  at  a  litter,  in  a  little  round  nest  composed  of  the 
blades  of  grass  or  wheat.  One  of  these  I  procured  this  autumn,  most 
artificially  platted,  and  composed  of  the  blades  of  wheat,  perfectly 
round,  and  about  the  size  of  a  cricket-ball,  with  the  aperture  so  inge- 
niously closed  that  there  was  no  discovering  to  what  part  it  belonged. 
It  was  so  compact  and  well  fitted  that  it  would  roll  across  the  table 
without  being  decomposed,  though  it  contained  eight  little  mice  that 
were  naked  and  blind.  As  this  nest  was  perfectly  full,  how  could  the 
dam  come  at  her  Utter  respectively  so  as  to  administer  a  teat  to  each  ? 
Perhaps  she  opens  different  places  for  that  purpose,  adjusting  them 
again  when  the  business  is  over ;  but  she  could  not  possibly  be  con- 
tained herself  in  the  ball  with  her  young,  which  moreover  would  be 
daily  increasing  in  bulk.  This  wonderful  procreant  cradle,  an  elegant 
instance  of  the  efforts  of  instinct,  was  found  in  a  wheat-field  suspended 
in  the  head  of  a  thistle.  And  again: — "As  to  the  small  mice,  I 
have  further  to  remark  that,  though  they  hang  their  nests  for  breeding 
up  amidst  the  straws  of  the  standing  corn  above  the  ground,  yet  I 
find  that  in  the  winter  they  burrow  deep  in  the  earth,  and  make  warm 
beds  of  grass ;  but  the  grand  rendezvous  seems  to  be  in  corn-ricks, 
into  which  they  are  carried  at  harvest.  A  neighbour  housed  an  oat- 
rick  lately,  under  the  thatch  of  which  were  assembled  near  an  hundred, 
most  of  which  were  taken,  and  some  I  saw.  I  measured  them,  and 
found  that  from  nose  to  tail  they  were  just  two  inches  and  a  quarter, 
and  their  tails  just  two  inches  long.  Two  of  them  in  a  scale  weighed 
down  just  one  copper  halfpenny,  which  is  about  the  third  of  an  ounce 
avoirdupois ;  so  that  I  suppose  they  are  the  smallest  quadrupeds  in 
this  itland.  A  full-grown  Mus  medius  domesticus  weighs,  I  find, 
one  ounce  lumping  weight,  which  is  more  than  six  times  as  much  as 
the  moute  above ;  aud  measures  from  nose  to  rump  four  inches  and  a 
quarter,  and  the  same  in  its  tail.  ...  As  my  neighbour  was  housing 
a  rick  he  observed  that  his  dogs  devoured  all  the  little  red  mice  they 
could  catch,  but  rejected  the  common  mice ;  and  that  his  cats  ate  the 
common  mice,  refusing  the  red."     Thu3  far  White.    Dr.  Gloger 
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describes  one  of  these  nests  as  bountifully  constructed  of  the  panicles 
an>l  leaves  of  three  stems  of  tho  common  rood  interwoven  together, 
and  forming  a  roundish  ball,  suspended  on  tho  living  plants  about  ttvfl 
faohes  from  the  ground.  On  the  sido  opposite  tho  stems,  rather  below 
(he  middle,  was  a  small  aperture,  which  appeared  to  bo  closed  during 
the  absence  of  the  parent,  and  was  scarcely  observable  oven  after  one 
of  the  young  had  made  its  escape  through  it.  Tho  inside,  when 
examined  with  the  little  finger,  was  found  to  be  soft  and  warm, 
smooth,  and  neatly  rounded,  but  very  confined  ;  it  contained  only  five 
young;  but  another  less  elaborately  formed  sheltered  no  less  than 
nine.  The  panicles  and  leaves  were  slit  into  minute  strips  or  strings 
by  the  teeth  of  the  animal  in  order  to  assist  the  neatness  of  its  weaving. 
Mr,  Macgillivray  found  one  of  these  nests  in  Fifeshire  composed  of 
dry  blades  of  coarse  grass  arranged  in  a  globular  form,  and  placed  in 
the  midst  of  a  tuft  of  Aira  caspitosa,  nine  inches  from  the  ground  : 
It  contained  six  or  seven  young,  naked  and  blind.  Tho  food  of  this 
little  mouse  consists  of  corn  and  grass  seeds,  insects,  and  earth-worms  : 
one  to  which  a  bit  of  the  tail  of  a  dead  blind  worm,  Anrjuis  fragiiis, 
was  presented,  devoured  it  greedily.  Of  insects  it  is  very  fond.  Mr. 
Bingley  says : — "  One  evening,  as  I  was  sitting  at  my  writing-desk, 
and  the  animal  was  playing  about  in  the  open  part  of  its  cage,  a 
large  blue  fly  happened  to  buzz  against  the  wires.  The  little  creature, 
although  at  twice  or  thrice  the  distance  of  her  own  length  from  it, 
sprang  along  the  wires  with  the  greatest  agility,  and  would  certainly 
have  seized  it  had  the  space  between  the  wires  been  sufficiently  wide 
to  have  admitted  her  teeth  or  paws  to  reach  it.  I  was  surprised  at 
this  occurrence,  as  I  had  been  led  to  believe  that  the  Harvest-Mouse 
was  merely  a  grauivorous  animal.  I  caught  the  fly,  and  made  it  buzz 
in  my  fingers  against  the  wires.  The  mouse,  though  usually  shy  and 
timid,  immediately  came  out  of  her  hiding-place,  and,  running  to  the 
spot,  seized  and  devoured  it.  From  this  time  I  fed  her  with  insects 
whenever  I  could  get  them,  and  she  always  preferred  them  to  every 
other  kind  of  food  that  I  offered  her."  Mr.  Macgillivray  figures  one  in 
the  coils  of  an  earth-worm,  wh'ch  it  devoured,  though  the  worm  at 
first  upset  it  by  twisting  round  its  body.  ('  Naturalist's  Library, 
Mammalia,'  vol.  vii. ;  '  British  Quadrupeds,'  pi.  27.) 

Colonel  Montagu  failed  to  keep  it  in  confinement,  but  it  has  been  so 
kept.  The  Rev.  W.  Bingley  and  Mr.  Broderip  observed  that  the  tail 
is  in  a  degree  prehensile.  The  latter  had  a  pair  in  a  dormouse's  cage 
for  some  time,  and  frequently  saw  them  coil  the  ends  of  their  tails 
round  the  bars,  especially  when  they  were  clambering  along  the  sides 
or  on  the  top  of  it.  They  became  very  familiar,  soon  recognised  their 
friends,  and  would  lie  down  or  rear  themselves  up  to  be  tickled  with 
a  straw  or  a  pen  ;  an  operation  which  they  evidently  enjoyed  much. 
We  kuow  of  no  instance  when  the  female  has  brought  forth  in  con- 
finement where  she  has  not  eaten  her  young.  One  just  born  that 
was  saved  from  the  teeth  of  the  mother  is  in  the  Museum  of  the 
Royal  College  of  Surgeons,  and  is  perhaps  one  of  the  smallest  pla- 
cental quadrupeds  that  ever  breathed. 

It  is  probably  generally  spread  throughout  Europe.  It  has  been 
found  in  Siberia,  Russia,  and  Germany.  In  Britain  it  is  recorded  as 
having  occurred  in  Hampshire,  Gloucestershire,  Wiltshire,  and  Devon- 
shire; in  the  three  last  counties  by  Colonel  Montagu,  and  noted  as 
not  uncommon.  It  has  been  found  also  in  Cambridgeshire.  Mr.  Mac- 
gillivray had  one  sent  to  him  from  Aberdeenshire,  and  another  from 
the  neighbourhood  of  Edinburgh  :  he  found,  as  we  have  seen,  the 
nest  in  Fifeshire. 

There  are,  it  appears,  in  Trebizond,  mice  (M.  Allcni  and  M.  Abbottii) 
smaller  than  M.  messorius.    ('  Zool.  Proc.,'  1837.) 

We  shall  here  notice  those  cosmopolites,  the  Black  Rat,  the  Brown 
Rat,  and  the  Common  Mouse,  the  pests  of  civilised  man. 

M.  Rattus,  the  Black  Rat.  This  is  Le  Rat  of  the  French ;  Ratto 
and  Sorico  of  the  Italians  ;  Raton  and  Rata  of  the  Spaniards ;  Rato 
of  the  Portuguese  ;  Ratze  of  the  Germans  ;  Rot  of  the  Dutch ;  Rotta 
of  the  Swedes  ;  Rotto  of  the  Danes ;  Llygoden  Ffrengig  of  the 
Welsh  ;  Black  Rat  of  the  English  ;  and  Ratton  of  the  Scotch.  It  is 
the  M.  domesticus  major  of  Ray. 

That  this  animal  is  indigenous  may  be  doubted.  Mr.  Macgillivray 
observes  that  the  '  Old  English  or  Black  Rat,'  as  it  has  been  called,  is 
as  much  French  or  Irish  as  English.  That  it  was  in  Britain  long 
before  the  introduction  of  the  Brown  Rat,  before  whose  superior 
strength  it  is  rapidly  disappearing,  can  be  doubted  as  little.  Pennant, 
who  gives  the  Britisli  name  above  stated  for  the  Black  Rat,  has  no 
British  name  for  the  brown  species ;  and  we  suspect  that  the  king's 
rat-catcher,  noticed  by  Pennant,  with  his  scarlet  dress  embroidered 
with  yellow  worsted,  on  which  are  figures  of  mice  or  rats  destroying 
wheat-sheaves,  owed  his  office  in  this  kingdom  to  the  Black  Rat.  "  It 
is  believed,"  says  Mr.  Macgillivray,  "  to  have  been  originally  imported 
from  the  continent,  where  it  first  made  its  appearance  in  the  beginning 
of  the  16th  century,  and  is  supposed  to  have  come  from  the  East. 
Vessels  in  port  were  formerly  liable  to  be  infested  by  it,  so  that  it  soon 
became  as  common  in  America  as  in  Europe;  although  in  the  mari- 
time parts  of  that  country  it  has  now  become  nearly  as  scarce  as  with 
us,  and  from  the  same  cause,  the  predominance  of  the  more  enter- 
prising and  stronger  Brown  Rat."  Mr.  Bell  had  previously  fixed  the 
middle  of  the  same  century  for  its  appearance  in  this  country.  "  At 
least,"  says  he,  "  no  author  more  antient  than  that  period  has 
described  or  even  alluded  to  it,  Gesner  being  the  first  who  described 
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and  figured  it."  Tho  figure  of  Conner  leaves  no  doubt  that  tho 
animal  represented  iH  the  Black  Hat,  and  it  is  spoken  of  in  such  term* 
that  it  may  well  have  been  a  long  resident  in  England  : — "  Mus 
domesticus  major,  quern  Rattum  appellation  cum  Alberto,  quoniain 
hoc  nomine  nou  Gormani  tantum,  sed  Itali  etiam,  Galli,  et  Angli, 
utuntur;"  and  again,  among  tho  names  given  to  the  animal  by  various 
nations,  "  Aiiglice,  Rat,  Ratte."    Shakspere's  lines— 

"  But  in  a  Move  I'll  thither  sail, 
And,  like  a  rat  without  a  tail, 
I'll  do— I'll  do— and  I'll  do  I" 

show  that  tho  animal  must  have  been  familiarly  known  to  his  audience  ; 
and  it  must  have  been  very  common  early  in  tho  17th  century,  when 
the  white  variety  was  probably  well  known;  for  wo  read  in  the  1  Dysart 
Kirk  Session  Minutes'  (May,  1G2G),  that  a  suspected  witch,  one  Jani  t, 
came  to  John  White's  house,  "and  span  on  his  wife's  wheel  in  her 
absence,  and  thereafter  there  came  a  White  Ratton  at  sundrie  times 
and  sat  on  his  cow's  back,  so  that  thereafter  the  cow  dwined  away." 
Mr.  Bell  notices  the  usurpation  of  the  haunts  of  this  species  by  tho 
Brown  Rat.  The  Black  Rat,  he  says,  "  is  now  rarely  found,  excepting 
In  old  houses  of  large  cities,  as  in  London,  in  Edinburgh,  and  somo 
other  places,  where  it  still  exists  in  considerable  numbers,  especially 
in  the  cellars  and  stables  of  the  city  of  London,  in  many  of  which  it 
is  more  common  than  the  other."  Mr.  Macgillivray  remarks  that  in 
Edinburgh  it  appears  to  be  completely  extirpated.  "  I  have  not,"  he 
continues,  "  seen  a  specimen  obtained  there  within  these  fifteen  years." 
The  last-mentioned  author  also  tells  us  that  the  Rev.  Mr.  Gordon, 
minister  of  Birnie,  some  years  ago  sent  him  several  individuals  alive, 
which  were  caught  in  Elgin,  where  however  the  species  is  much  less 
frequently  met  with,  than  the  Brown  Rat.  In  Leith  he  says  it  is  not 
very  uncommon  ;  and  in  other  towns  and  villages  in  Scotland  which 
are  farther  inland,  it  is  still  to  be  procured.  "  Whether,"  adds  Mr. 
Macgillivray,  "  the  destruction  of  this  animal  has  been  effected  by 
the  larger  and  more  ferocious  Brown  Rat,  or,  like  that  of  many  tribes 
of  tho  human  species,  has  resulted  from  the  diminution  of  food, 
caused  by  the  overwhelming  increase  of  an  unfriendly  race,  it  ia 
impossible  to  determine." 

The  Black  Rat  is  grayish-black  above  and  ash-coloured  beneath.  The 
ears  are  half  the  length  of  the  head,  and  the  tail  is  rather  longer  than 
the  body. 

Mr.  Bell  gives  the  following  dimensions  :— 

Inches.  Lines. 

Length  of  the  head  and  body    ...  74 

Length  of  the  head  110 

Length  of  the  ears  Oil 

Length  of  the  tail  7  11 

It  breeds  often  in  the  year,  and  the  female  ordinarily  produces  from 
seven  to  nine  at  a  birth.  Like  the  brown  species  it  is  omnivorous. 
Mr.  Bell  thinks  it  probable,  from  the  proximity  of  the  two  countries, 
that  it  was  introduced  into  this  kingdom  from  France,  and  observes 
that  the  Welsh  name  for  it,  which  signifies  '  French  Mouse,'  appears 
to  favour  this  opinion.  From  Europe,  he  adds,  it  has  been  sent  with 
the  Brown  Rat  to  America,  the  islands  of  the  Pacific,  and  to  many 
other  places. 

Mr.  Thompson  ('  Zool  Proc.,'  1837)  notices  an  Irish  Rat  with  a  white 
breast,  which  he  is  inclined  to  consider  distinct  from  Mus  Rattus,  and 
which  he  names  Mus  Hibei  nines. 

Sir  John  Richardson  did  not  observe  the  Black  Rat  in  the  Fur  Coun- 
tries of  North  America ;  and  he  says  that  he  may  venture  to  affirm 
that  it  had  not,  when  he  wrote,  advanced  farther  north  than  the  plains 
of  the  Saskatchewan. 

M us  decumanus  (Pallas),  the  Brown  Rat.  This  is  Le  Surmulot  of  the 
French,  Norway  Rat  of  the  English,  and  M.  Xorregicus  of  Brisson. 
Why  this  overwhelming  pest  has  obtained  the  name  of  Norway  Rat 
does  not  appear  :  so  far  from  its  being  aboriginal  in  that  couutry,  it 
was  not  known  to  exist  there  when  the  name  was  first  applied  to  it, 
"  It  is,"  says  Pennant,  "  an  animal  quite  unknown  in  Scandinavia,  as 
we  have  been  assured  by  several  natives  of  the  countries  which  form 
that  tract,  and  Linnaeus  takes  no  notice  of  it  in  his  last  '  System.'  It 
is  fit  here  to  remark  an  error  of  that  able  naturalist  in  speaking  of  the 
Common  Rat,  which  he  says  was  first  brought  from  America  into 
Europe  by  means  of  a  ship  bound  to  Antwerp.  The  fact  is  that  both 
Rat  and  Mouse  were  unknown  to  the  New  World  before  it  was  dis- 
covered by  the  Europeans,  and  the  first  rats  it  ever  knew  were  intro- 
duced there  by  a  ship  from  Antwerp.  This  animal  never  made  its 
appearance  in  England  till  about  forty  years  ago.  ...  I  suspect 
that  this  rat  came  in  ships  originally  from  the  East  Indies.  They  are 
found  there,  and  also  in  vast  numbers  in  Persia,  from  whence  they 
have  made  their  way  westerly  even  to  Petersburg."  It  made  its 
appearance  in  the  neighbourhood  of  Paris  about  1750.  Mr.  Bell  states 
that  the  original  country  of  this  rat  can  no  longer  be  ascertained, 
although  there  is  reason  to  believe  that  it  comes  from  a  warmer  climate 
than  our  own.  Mr.  Macgillivray  says  that  it  is  supposed  to  have  been 
introduced  from  Persia  and  the  East  Indies  about  1730,  and  gradually 
to  have  spread  over  the  greater  part  of  the  continent  of  Europe,  as 
well  as  America,  by  means  of  the  frequent  commercial  intercourse 
established  among  the  nations  of  these  regions.  It  is  not,  he  observes, 
confined  to  cities  and  villages,  but  establishes  colonies  in  farm- 
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Bteadings,  on  the  banks  of  canals  and  rivers,  and  even  in  islands  at  a 
considerable  distance  from  the  mainland,  or  from  larger  islands,  to 
which  it  has  been  introduced  by  shipping.  Thus,  he  states,  it  is  found 
on  many  of  the  islets  of  the  Hebrides  in  considerable  numbers,  feeding 
on  grass,  shell-fish,  and  Crustacea,  and  burrowing  in  the  banks ;  "  for 
although  not  essentially  amphibious,  like  the  Water-Rat,  it  does  not 
hesitate  on  occasion  to  betake  itself  to  the  water,  and  flocks  have  been 
Been  swimming  from  one  island  to  another." 

According  to  Dr.  Harlan  the  Brown  Rat  did  not  make  its  appearance 
in  North  America  until  the  year  1775.  When  Sir  John  Richardson 
wrote  ('Fauna  Borcali-Americana')  it  was  very  common  in  Lower 
Canada;  but  he  was  informed  that  in  1825  it  had  not  advanced  much 
beyond  Kingston  in  Upper  Canada.  He  did  not  observe  it  in  the  Fur 
Countries ;  and  if  it  dots  exist  there,  he  thinks  that  it  is  only  at 
the  mouth  of  the  Columbia  River,  or  at  the  commercial  stations  on 
the  shores  of  Hudson's  Bay. 

This  species  is  eminently  carnivorous,  bold,  ferocious,  and, most 
destructive  in  the  game-preserve  and  poultry-yard,  where  the  eggs 
and  young  birds  are  preyed  upon  byjthem  without  mercy.  In  towns 
carrion  and  offal  form  their  chief  subsistence.  An  official  report  to 
the  French  government  on  the  proposition  for  removing  the  establish- 
ment for  slaughtering  horses  at  Montfaucon  gives  an  account  of  their 
numbers  and  voracity  almost  appalling;  indeed  one  of  the  chief 
arguments  against  the  removal  was  the  danger  to  the  neighbourhood 
of  suddenly  depriving  these  voracious  animals  of  their  usual  food. 
The  carcasses  of  the  slaughtered  horses,  ^sometimes  to  the  amount  of 
thirty-five  per  diem,  are  found  next  morning  picked  to  the  bare  bone 
by  the  rats.  A  part  of  this  establishment  is  inclosed  by  solid  walls, 
at  the  bottom  of  which  several  holes  are  made  for  the  entrance  and 
exit  of  these  vermin.  Into  this  place  Dusuassois,  the  proprietor,  put 
the  dead  bodies  of  two  or  three  horses;  and  having  stopped  up  all  the 
holes  towards  midnight,  with  as  little  noise  as  possible,  he,  with  several 
workmen,  each  bearing  a  torch  in  one  hand  and  a  stick  in  the  other, 
suddenly  entered  the  inclosure,  shut  the  door,  and  began  a  general 
massacre.  Wherever  a  blow  was  directed,  even  without  aim,  a  rat 
was  killed ;  aud.those  which  attempted  to  escape  by  running  up  the 
walls  were  quickly  knocked  down.  The  dead  of  one  night  amounted 
to  2650;  the  result  of  four  hunts  was  9101;  and  by  repeating  the 
experiment  at  intervals  of  a  few  days,  Dusuassois  destroyed  16,050 
rats  in  the  space  of  a  month.  Now  when  it  is  recollected  that  the 
yard  in  which  these  numbers  were  killed  does  not  contain  more  than 
a  twentieth  of  the  area  over  which  the  dead  horses  are  spread,  some 
idea  may  be  formed  of  the  multitudes  that  infest  this  place ;  indeed 
the  adjoiuing  fields  and  eminences  are  riddled  with  their  burrows, 
and  their  paths  thereto  may  be  traced  from  the  inclosures  where  the 
horses  are  slaughtered. 

This  rat  is  grayish-brown  above  aud  grayish-white  beneath,  and  the 
tail  is  shorter  than  the  head  and  body.  Mr.  Bell  gives  the  following 
dimensions,  from  which  its  superiority  in  size  to  the  Black  Rat  will 
be  evident : — 

Inches.  Liies. 

Length  of  the  head  and  body  .  .  .10  8 
Length  of  the  head      ...  .24 

Length  of  the  ears  0  8 

Length  of  the  tail       ...  .82 

White  or  yellowish- white  varieties,  being  albinoes  with  red  eyes, 
and. variegated  individuals,  sometimes  occur. 

Mus  Musculus,  the  Common  or  Domestic  Mouse,  needs  no  description. 
It  seems  to  be  entirely  dependent  on  civilised  man,  and  has  never  been 
found  at  a  distance  from  his  dwelling.  White  varieties  with  pink  eyes 
are  kept  and  propagated  as  pets  by  those  who  admire  such  albinoes  ; 
they  are  pretty  little  animals,  and  soon  become  familiar.  This  well- 
known  species  is  La  Souris  of  the  French  ;  Topo,  Sorcio,  and  Sorgio 
di  Casa,  of  the  Italians' ;  Rat  of  the  Spanish  ;  Ratinho  of  the  Portu- 
guese :£Maus  and  Hausmaus  of  the^ Germans  ;  Muys  of  the  Dutch; 
Mus  of  the  Swedes;  Muus  of  the  Danes;  Llygoden  of  the  Welsh; 
Mus  domesticus  communis  vel  minor  of  G-esner  ;  and  Mus  domesticus 
■vulgaris  seu  minor  of  Ray. 

Sir  John  Richardson  saw  a  dead  mouse  in  a  storehouse  at  York 
Factory  filled  with  packages  from  England,  and  he  thinks  it  probable 
that  the  species  may  have  been  introduced  into  all  the  ports  on  the 
shores  of  Hudson's  Bay  ;  but  he  never  heard  of  its  being  taken  in  the 
Fur  Countries  at  a  distance  from  the  sea-coast.  Mr.  Say  informed 
him  that  it  was  introduced  at  Engineer  Cantonment,  on  the  Missouri, 
by  Major  Long's  expedition. 

Asiatic  Rats  and  Mice. 
If^  seems  to  be  certain  that  the  Brown  Rat  is  an  Asiatic  species,  and 
the  Black  Rat  is  not  without  claims  to  a  similar  geographical  origin ; 
but  among  the  most  formidable  of  the  Oriental  Rats  is  the  Mus 
giganteus  of  Hardwicke,  Mus  Malabaricus  of  Shaw.  Of  this  rat 
General  Hardwicke  gives  a  faithful  figure,  of  the  size  of  life,  in  the 
seventh  volume  of  the  '  Transactions  of  the  Linnean  i  Society.'  It  has 
the  appearance  of  a  Brown  Rat  dilated  to  gigantic  proportions,  and 
it  is  impossible  to  look  at  it  without  thinking  what  the  consequences 
might  be  if  it  were  ever  to  be  imported  and  naturalised  in  Europe. 
Above  it  is  most  hairy  and  black ;  beneath  inclining  to  gray.  The 


animal  figured  was  a  female,  aud  weighed  2  lbs.  11.],  oz.  Its  tot:il 
length  was  20  \  inches,  of  which  the  tail  measured  13  inches.  The 
male  grows'larger,  and  weighs  3  lbs.  aud  upwards.  "  This  rat,"  writes 
the  General,  "  is  found  in  many  places  on  the  coast  of  Coromandel,  in 
Mysore,  and  in  several  parts  of  Bengal  between  Calcutta  and  Hurdwar. 
It  is  partial  to  dry  situations,  and  hardly  ever  found  distant  from 
habitations.  The  lowest  caste  of  Hindoos  eat  the  flesh  of  this  rat  in 
preference  to  that  of  any  other  species.  It  is  a  most  mischievous 
animal,  burrows  to  a  great  depth,  and  will  pass  under  the  foundations 
of  granaries  and  storehouses,  if  not  deeply  laid.  Mud  or  unburnt 
brick  walls  prove  no  security  against  its  attacks,  and  it  commonly 
perforates  such  buildings  in  all  directions.  It  is  destructive  in 
gardens,  and  roots  up  the  seeds  of  all  leguminous  plants  sown  within 
its  haunts.  Cucurbitaceous  plants  and  fruits  also  suffer  by  its  depre- 
dations. When  grain  and  vegetables  are  not  within  its  reach,  or  scarce, 
it  will  attack  poultry;  but  the  former  is  its  choicest  food."  Dr.  Gray 
remarks  that  the  geographical  range  of  Mus  giganteus  appears  to  be 
very  extensive,  Mr.  Charles  Hardwicke  having  transmitted  to  the 
British  Museum  a  specimen  from  Van  Diemen's  Land. 

M.  8etifer(Horsf.).  The  Tikus-Wirok  of  the  Javanese  was  considered 
by  M.  Temminck  and  others  to  be, the  young  of  this  species  ;  but  this 
opinion  is  corrected  by  Dr.  Gray  ('  Zool.  Proc.,'  1832),  who  points  out 
the  differences.  Dr.  Horsfield  states  that  it  is  found  in  Java  at  the 
confines  of  woods  and  forests,  and,  according  to  his  observations,  rarely 
approaches  the  villages  and  dwellings  of  the  natives,  who  describe  it 
however  as  a  bold  and  mischievous  animal,  and  the  Doctor  says  that 
the  robustness  of  its  form  and  the  remarkable  size  and  strength  of  its 
front  teeth  agree  with  this  character  :  its  nose,  he  adds,  is  evidently 
employed  in  burrowing  the  ground  in. search  of  its  food  and  "its  tail 
has  the  character  of  those  species  which  are  in  the  habit  of  frequenting 
the  water.  Mr.  Hodgson  states  that  M.  decumanus  aud  M.  Rattus  are 
both  very  numerous  and  troublesome  in  Nepaul ;  that  M.  Musculut 
is  very  uncommon  ;  and  that  Field-Mice  are  frequently  met  with. 

African  Rats  and  Mice. 
M.  Barharus,  the  Barbary  Mouse,  will  serve  as  an  example  of  the 
African  species.  It  is  of  a  darkish-brown  colour,  with  five  or  six 
yellowish  longitudinal  stripes  on  each  side,  about  half  as  wide  as  the 
interveniug  spaces,  and  becoming  confused  towards  the  under  parts, 
which  are  nearly  white.  Mr.  Bennett  observes,  that  on  the  fore  feet 
only  three  of  the  toes  are  at  first  visible ;  and  that  this  circumstance, 
mentioned  in  the  specific  character  given  by  Linnaeus,  has  led  many 
subsequent  naturalists  to  doubt  whether  the  Barbary  Mouse  really 
belonged  to  the  genus  with  which  it  was  associated.  Linnaeus  him- 
self, continues  Mr.  Bennett,  had  however  stated,  in  his  description  of 
the  specie",  that  rudiments  of  a  thumb,  and  also  of  a  fifth  toe,  were 
observabl  s  on  a  closer  inspection ;  and  this  statement,  he  adds,  was 
fully  con  irmed  by  the  examination  of  the  specimens  in  the  Menagerie 
of  the  Zoological  Society  of  London,  which  were  intermediate  in  size 
between  the  Common  Rat  and  Common  Mouse. 


Barbary  Mouse  {Mus  Barbarus). 


It  is  a  native  of  Barbary,  where  they  are  not  rare,  and  where  the 
name  given  to  them  by  the  natives  is  Phar-AzefF,  the  Palmetto  Mouse. 

American  Rats  and  Mice. 
Some  of  the  best  examples  of  the  forms  of  American  Mice  will  be 
found  in  the  'Zoology  of  H.M.S.  Beagle,'  where  many  species  are 
figured.  They  were  collected  by  Charles  Darwin,  Esq.,  at  various  parts 
of  the  southern  coast  of  South  America,  namely,  Coquimbo,  Valparaiso, 
Port  Desire,  Maldonado,  Bahia  Blanca,  &c.  Mr.  Waterhouse  first 
described  these  in  the  '  Proceedings  of  the  Zoological  Society  of 


London'  (1837),  dividing  thorn  into  several  subordinate  groupH,  to 
which  lie  assigns  the  nub-generic  titles  of  Scuiili'mw //.<,  < h -i/iiiyclerun, 
Abrothrix,  Calomya,  and  Phyllotit,  which  last,  in  Mr.  Waterhouse's 
opinion,  indicates  an  aberrant  form  of  the  M uridw. 

Mus  (Pliyllotis)  Darwinii  may  be  taken  as  an  example.  The  fur 
above  is  cinnamon  and  blackish  intermixed;  in  front' of  the  eyes  aah- 
colour ;  cheeks,  sides,  and  tail,  near  tho  base,  yellow-cinnamon  ;  under 
parts  and  feet  white  ;  ears  very  large  and  leaf-like,  nearly  naked  ;  the 
tail,  which  is  nearly  equal  to  the  head  and  body,  blackish-brown  above, 
white  beneath.  Lengthf'|from  the  tip  of  tho  nose  to  tho  end  of  tho 
tail  10  inches  9  lines,  of  which  tho  tail  measures  4  inches  9  lines.  It 
is  a  native  of  Coquimbo. 


Mti3  [Pliyllotis)  Daruinii. 


Mr.  Waterhouse  also  characterises  from  the  same  collection  two  new 
genera  of  small  Rodents,  Reithrodon  and  Habrocoma.  The  affinity  of 
the  first  is  stated  to  be  with  the  Muridw,  and  the  second  Mr.  Water- 
house  considers  to  be  evidently  allied  on  the  one  hand  to  Octodon, 
Ctenomys,  and  Poephagomys,  and  ou  tbe  other  to  the  Chinchillidce. 
[Chinchillidje  ;  Hystricid.e.] 

Before  we  take  leave  of  this  part  of  the  subject  we  must  refer  to  an 
observation  of  Dr.  Gray,  who  remarks  ('Zool.  Proc.,'  1832)  that  the 
comparative  length  of  the  hinder  feet,  and  the  relative  distance  of  the 
tubercles  of  the  sole  from  the  end  of  the  toes  and  from  the  heel, 
appear  to  furnish  very  ■  good  distinctive  characters  for  the  species  of 
this  difficult  genus.  Thus,  in  the  Wood-Mouse  (M.  sylvaticus),  the 
hinder  tubercle  of  the  <sole  is  about  a  line  nearer  to  the  heel  than  to 
the  end  of  the  toes ;  while  in  the  Common  Mouse  (M,  Musculo), 
which  has  a  shorter  hind  foot,  the  hinder  tubercle  is  nearly  equidistant 
between  the  heel  and  the  tip  of  the  toes. 

Mr.  Darwin  ('Journal  andlRemarks')  observes  that  mice,  and  other 
small  rodents,  subsist  in  considerable  numbers  in  very  desert  places 
as  long  as  there  is  the  least  vegetation.  In  Patagonia,  even  on  the 
borders  of  the  Salinas,  where  a  drop  of  fresh  water  can  never  be  found, 
they  swarm.  Next  to  lizards,  he  adds,  mice  appear  to  be  able  to 
support  existence  on  the  smallest  and  driest  portions  of  the  earth, 
even  on  thejislets  in  the  midst  of  great  oceans.  He  believes  it  will  be 
found  that-several  islands,  which  possess  no  other  warm-blooded 
quadruped,  have  small  rodents  peculiar  to  themselves.  Sir  Woodbine 
Parish  ('Buenos  Ay  res,'  &c.)  states,  that  after  the  great  drought  of 
1830,  1831,  and  1832,  there  was  a  prodigious  increase  of  all  kinds  of 
vermin,  especially  field  mice,  myriads  of  which  overran  the  country, 
and  entirely  destroyed. the  maize  harvest  of  1833. 

Capromys,  Desmarest  (Isodon,  Say). — Fore  feet  4-toed ;  thumb 
rudimentary :  hind  feet  strong,  thick,  5-toed.  Tall  moderate,  thick 
at  the  base,  scaly,  with  few  hairs.     Molars  prismatic,  with  their 


Capromys. 

a,  muzzle  ;  b,  portion  of  tail  enlarged  to  show  its  scales  and  hairs  ;  t,  under 
part  of  fore  foot ;  d,  under  part  of  hind  foot. 


crown  traversed  by  folds  of  enamel,  which  penetrate  rather  deeply, 
and  resemble  thoM  in  tho  crown  of  tho  teeth  of  the  JieaverH. 

o  4  4 

Dental  Formula  :— Incisor*,  -;   Molars,   1=20. 

2  4—4 

0.  Fournieri,  Desm.  (Isodon  piloridcs,  Say).  It  is  the  size  of  a  rather 
small  rabbit.  Fur  coarse,  greenish,  or  blackish-brown,  tinged  with 
speckH  of  obscure  yellow  above,  except  on  the  rump,  where  the  hairs 
are  stiffer,  and  which  is  reddish-brown  ;  belly  and  chest  dirty  brownish- 
gray  ;  muzzle  and  feet  blackish. 


(kipromyt  Tom  uteri. 


M.  Desmarest  was  presented  with  two  males  from  Cuba  by 
M.  Fournier.  Of  the  habits  of  these  animals  in  the  wild  state,  the 
latter  knows  only  that  they  are  found  in  woods,  that  they  climb  trees 
with  great  facility,  and  that  they  live  on  vegetables.  In  the  domesti- 
cated state,  M.  Desmarest  remarked  that  their  intelligence  appeared 
to  be  developed  as  much  as  that  of  rats  and  squirrels,  being  much 
beyond  that  of  rabbits  and  Guinea  pigs.  They  showed  great  curiosity, 
and  were  very  wakeful  at  night ;  but  their  sense  of  hearing  did  not 
seem  so  fine  as  that  of  rabbits  and  hares.  Their  nostrils  were  inces- 
santly in  motion,  especially  when  they  smelt  any  new  object,  and  their 
taste  was  sufficiently  delicate  to  enable  them  to  distinguish  aud  reject 
vegetables  which  had  been  touched  by  animal  substances,  which  last 
appeared  to  be  odious  to  them.  They  agreed  well,  sleeping  close 
together;  and  when  they  were  apart  they  called  to  each  other  with  a 
sharp  cry,  differing  little  from  that  of  a  rat.  They  expressed  pleasure 
by  a  low  soft  kind  of  grunting.  They  hardly  ever  quarrelled,  except 
for  food,  as  when  one  piece  of  fruit  only  was  given  between  both  :  oue 
would  then  seize  it  and  run  away  till  the  other  was  able  to  take  it 
from  him.  They  sometimes  played  for  a  long  time  together,  holding 
themselves  up  in  the  manner  of  kangaroos,  firmly  supported  upon  the 
broad  soles  of  their  feet  and  the  base  of  the  tail,  and  striking  each 
other  with  the  hands,  until,  one  of  them  finding  a  wall  or  some  other- 
body  against  which  to  support  himself,  acquired  additional  power  and 
gained  advantage  ;  but  they  never  bit  each  other.  They  manifested 
the  greatest  indifference  to  other  animals,  paying  no  attention  even  to 
cats.  They  were  fond  of  being  caressed,  and  particularly  of  being 
scratched  under  the  chin.  They  did  not  bite,  but  slightly  pressed 
with  the  incisive  teeth  the  skin  of  those  who  caressed  them.  They 
did  not  ordinarily  drink,  but  M.  Desmarest  saw  them  occasionally  suck 
up  water  as  squirrels  do.  Their  food  was  solely  vegetable,  such  as 
cabbage,  succory,  grapes,  nuts,  bread,  apples,  &c. ;  and  they  were  not 
very  difficult  iu  their  choice  of  it,  though  they  were  very  fond  of 
highly  flavoured  herbs  and  aromatic  plants — wormwood,  rosemary, 
pimpernel,  geraniums,  celery,  &c,  for  instance.  Grapes  too  pleased 
them  mightily,  and  to  obtain  the  fruit  they  climbed  up  a  long  pole  on 
which  it  was  placed.  They  were  fond  of  bread  steeped  in  aniseed  or 
wine.  Their  excrements  were  long  black  lumps,  similar  in  consistence 
to  that  of  rabbits.  Their  urine  reddened,  in  drying,  white  linen 
wetted  with  it. 

They  were  almost  absolutely  plantigrade,  and  their  movements 
were  slow,  the  hinder  parts  appearing  to  be  embarrassed,  as  it  were, 
when  they  walked,  as  may  be  observed  in  the  bear.  They  took  occa- 
sional leaps,  suddenly  turning  round  from  head  to  tail,  like  the  field 
mouse,  and  gallopped,  when  at  play,  making  a  considerable  noise  with 
the  soles  of  their  feet.  They  clirubed  with  ease,  assisting  themselves 
with  their  tails  as  a  support,  and  -using  the  same  in  descending.  In 
certain  positions,  on  a  stick  for  example,  the  tail  served  as  a  balance 
to  preserve  equilibrium.  They  often  raised  themselves  to  a  listening 
posture,  sitting  erect,  with  the  hands  hanging  down,  like  rabbits  and 
hares ;  and  in  eating  they  employed  sometimes  both  of  their  hands, 
at  other  times  one  only.   The  latter  happens  when  the  substance  they 
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are  holding  is  urn  all  enough  to  be  held  between  their  fingers  and  the 
tubercle  at  the  base  of  the.'thumb. 

This  species  appears  to  be  known  in  Cuba  by  the  name  of  Utia,  and 
M.  Desmarest  thinks  that  it  is  the  animal  described  by  Bomare, 
Oviedo,  and  others,  more  than  300  years  since.  According  to  Bomare, 
the  Utias  is  a  species  of  rabbit  of  the  size  of  a  rat,  which  inhabits 
the  West  Indies,  and  is  hunted  at  night  by  the  light  of  a  luminous 
insect,  named  A  cadia  (propably  Elater  noctilucus),  of  which  M.  Fournier 
brought  large  quantities  from  Cuba. 

Another  species,  also  from  Cuba,  Capromys  prehensilis  (Pbppig), 
is  also  recorded,  but  Dr.  Fischer  places  the  mark  of  doubt  before  it. 
(Hystricid.e.] 

Professor  Owen  has  made  some  observations  on  the  comparative 
anatomy  of  Capromys  in  the  '  Zool.  Proa'  for  1832  and  1835. 

Cricctus  is  a  genus  of  the  family  Maridce,  including  the  Common 
Hamster.  [Ckicetus.] 

Jumping  Mice. 

The  race  of  Jerboas,  or  Dipodidce,  appears  to  be  ordained  by  nature 
for  living  upon  desert  and  sandy  plains. 

Schreber,  and  he  was  followed  by  Gmelin  and  others,  appears  to 
have  been  the  first  who  characterised  the  genus  Dipus. 

Dr.  Gray  ('Annals  of  Philosophy,'  1825)  makes  the  Jerbo'idce  the 
fourth  family  of  the  Glires,  and  thus  characterises  it :  Cutting-teeth 
two  in  each  jaw;  graders  simple  or  compound,  rooted;  earsjtnoderate ; 
eyes  large,  prominent ;  clavicles  distinct ;  fore  feet  short  (used  as 
hands);  hind  feet  very  long;  tail  long,  hairy,  used  in  leaping  or 
walking;  fur  soft.    And  ho  thus  divides  the  family: — 

+  Grinders  compound  or  rootless. 
1.  Pedestina;  Pedesles,  Illig.   2.  Dipina  ;  Dipus,  Schreb. ;  Merienci, 
F.  Cuv.,  not  lllig. 

tt  Grinders  simple,  roots  divided  ;  legs  nearly  equal. 

3.  Ocrbillus,  Desm.  4.  Myoxina ;  Myoxus,  Gm.  5.  Sciurina ; 
Sciuropterus,  F.  Cuv. ;  Plcromys,  Cuv. ;  Macroxus,  F.  Cuv. ;  Sciurus,  Linn. ; 
Tamai,  Illig.     The  latter  genus  very  closely  allied  to  Arctomina. 

Mr.  Swaiuson  ('Classification  of  Quadrupeds')  observes  that  the 
Jerboas  (Dipus)  are  remarkable  for  possessing  the  longest  hind  legs  of 
any  quadrupeds  yet  discovered,  while  the  fore  legs  are  dispropor- 
tionally  short ;  this  structure  he  remarks  is  seen  also  in  the  Kangaroos, 
which  seem  to  be  represented  in  miniature  by  these  little  animals, 
which,  "like'their  pouched  prototypes,. use  the  fore  feet  only  as  organs 
of  rest  upon  the  ground ;  for  if  they  are  frightened  or  wish  to  proceed 
at  a  quick  pace,  they  stand  upon  the'hind  legs  only,  and  take  prodi- 
gious leap.*."  That  the  tail  is  necessary  for  the  efficient  performance 
of  these  feats,  is  proved  by  the  fact  that  individuals  deprived  of  their 
tails  were  unable  to  assume  the  erect  position  or  to  leap  at  all.  The 
fore  feet  are  employed  in  conveying  food  to  the  mouth,  and  seem  to 
be  of  little  or  no  use  as  organs  of  progression.  Those  that  we  have 
seen  alive  seemed  to  use  their  posterior  extremities  only  as  organs  of 
locomotion, 'and  appeared  to  walk  on  the  toes  of  those  extremities. 
They  are  very  bird-like  in  some  of  their  movements,  and  there  is  some- 
thing in  their  general  appearance  that  would  lead  an  imaginative  mind 
to  the  fancy  that  they  were  birds  suddenly  transformed  to  quadrupeds 
and  were  hardly  reconciled  to  the  change.  Parts  of  their  internal 
structure,  in  the  skeleton  particularly,  are  bird-like. 

Mr.  Swainson  says,  "  The  best-known  species  is  the  Gerbo,  or 
Egyptian  Jerboa  (Dipus  Sagitta),  in  which  country  it  is  very  common. 
It  lives  in  large  societies,  and  constructs  burrows  under  ground  :  it  is 
shy  and  timid,  nor  can  it  be  kept  in  confinement  any  considerable 
time.  Of  four  typical  species  already  known,  three  inhabit  the  sandy 
deserts  in  the  heart  of  Asia,  and  the  shores  of  the  Caspian  ;  the  rest 
have  been  separated  as  a  sub-genus,  under  the  name  of  Gerbil  (Qer- 
billus) ;  but  their  distinctions  are  so  very  slight  that  we  have  not 
adopted  the  name.  The  •  genus  Pedetes,  represented  by  the  Cape 
Jerboa,  clearly  belongs  to  the  same  group.  America,  which  has  no 
Jerboas,  nevertheless  presents  us  with  their  prototypes  in  the  Jumping 
Mice  of  Canada  (Mei-iones,  Illig.)." 

The  Jerboas  have,  in  truth,  presented  considerable  difficulties  to 
zoologists,  and  the  distinction  of  the  species  is  often  not  clearly  made 
out.  Sonnini  was  one  of  the  first  who  endeavoured  to  dissipate  the 
confusion  which  prevailed  on  the  subject.  He  comes  to  the  conclusion 
that  there  exists  but  one  variety  of  them  in  Egypt,  where  they  are 
multiplied  without  end.  "In  fact,"  says  M.  Sonnini,  "among  all 
those  which  I  have  observed  at  different  times  and  in  different  places, 
I  never  remarked  the  least  dissimilitude  of  either  form  or  colour." 
His  paper,  M.  Berthout  van  Berchem's  letter  on  the  true  nomencla- 
ture of  the  Gerboise,  and  M.  Sonnini's  reply  to  the  same,  will  be  found 
in  the  '  Travels'  of  the  latter  in  Upper  and  Lower  Egypt.  That  these 
Jerboas  were  known  to  the  ancients  is  evident.  Herodotus  (iv.  192) 
alludes  to  them  as  inhabiting  Africa.  Aristotle  ('  Hist.  Anim.,'  vi.  37) 
speaks  of  them  as  those  Egyptian  Rats  which  walk  on  two  feet,  because 
the  hind  feet  are  great  and  the  fore  feet  small.  They  are  noticed  by 
./Elian  (xv.  26),  who  quotes  Theophrastus.  The  description  of  Theo- 
phrastus  (Fr.  xiv.)  cannot  be  mistaken.  He  says  that  these  rats 
have  indeed  fore  feet,  but  do  not  walk  upon  them,  and  use  them  as 
hands.    When  they  flee,  he  adds,  they  leap.    They  are  clearly  the 
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sEijyptii  mures  of  Pliny,  who  says  'bipedcs  ambulant'  (x.  65),  and 
Pennant  gives  an  engraving  of  a  gold  coin  with  the  plant  Silphium  and 
one  of  these  animals  represented  on  it,  and  says  that  these  symbols 
were  used  to  denote  the  country  of  Cyrene,  where  both  were  found. 

One  of  the  best  monographs  of  the  genus  Dipus  is  that  of  M.  Lich- 
tensteiu  :  the  species  he  gives  are  numerous,  and  it  may  be  doubted 
whether  some  of  them  are  not  varieties.  A  very  elaborate  memoir 
on  the  Jerboas  and  Gerbillaa,  by  F.  Cuvier,  was  read  before  the 
Zoological  Society  of  London  in  1836,  and  is  published,  with  beautiful 
illustrations,  in  the  '  Transactions '  of  that  Society  (vol.  it). 


Skull  and  Teeth  of  Dipu$  hirtipei.    F.  Cuvier. 
a,  skull,  profile  ;  6,  same,  seen  from  above  ;  c,  same,  seen  from  below  ;  d,  e, 
teeth  of  same. 


Skull  and  Teeth  of  Alaciarja. 
a,  b,  cranium,  one-third  larger  than  natural  size  ;  c,  d,  teeth  of  the  same,  five 
times  larger  than  nature. 
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F.  Cuvier  commonces  this  '  Memoir '  with  observing  that  his 
attention  had  been  particularly  directed  to  the  Rodentia,  with  a  view 
of  arriving  at  a  natural  classification  of  the  numerous  species  com- 
posing that  order,  among  which  considerable  confusion  had  hitherto 
prevailed,  particularly  in  the  genera  Dipus  and  Gerbillus,  the  relations 
of  which  to  other  allied  groups  had  beon  but  very  imperfectly  under- 
stood by  previous  writers.  The  species  included  in  the  genus  Dipus 
had  been  formed  by  M.  Lichtenstein  into  three  divisions,  which  are 
distinguished  by  the  absence  and  number  of  rudimentary  toes  upon 
the  hind  feet.  In  the  first  section  are  placed  those  with  three  toes, 
all  perfectly  formed ;  in  the  second,  those  with  four,  one  of  which  is 
rudimentary;  and  in  the  third,  those  with  five,  two  of  these  being 
rudimentary.  F.  Cuvier  states  that  he  is  unacquainted  with  the 
second  division  of  M.  Lichtenstein ;  but  in  the  examination  of  the 
species  belonging  to  the  first,  in  addition  to  the  absonce  of  rudimentary 
toes,  he  finds  that  they  are  also  distinguished  from  those  of  the  third 
by  the  form  of  the  teeth  and  the  osteological  characters  of  the  head. 
These  points  of  difference  he  considers  of  sufficient  importance  to 
justify  a  distinct  genus  for  the  Jerboas  with  five  toes,  adopting  the 
name  Alactaga,  given  by  Pallas  to  a  species,  as  the  common  generic 
appellation.  F.  Cuvier  remarks  that  the  three  principal  toes  of  the 
Alactagas,  as  well  as  the  three  only  toes  of  the  Jerboas,  are  articulated 
to  a  single  metatarsal  bono,  and  that  the  two  rudimentary  toes  of  the 
first  genus  have  each  their  metatarsal  bone ;  whence  it  results  that 
the  penultimate  segment  of  the  foot  is  composed  of  three  bones  in 
the  Alactagas,  and  of  one  only  in  the  Jerboas.  The  incisors  of  the 
Alactagas  are  simple,  whilst  those  in  the  upper  jaw  of  the  Jerboas  are 
divided  longitudinally  by  a  furrow.  Tho  molars  of  the  latter  genus 
are  complicated  in  form,  and  but  little  resemble  those  of  the  former. 
They  are  four  in  number  in  tho  upper  jaw,  and  three  in  the  lower ; 
but  the  first  in  the  upper  is  a  small  rudimentary  tooth,  which  probably 
disappears  in  aged  individuals.  After  a  detailed  account  of  the  struc- 
ture of  the  grinding  teeth,  F.  Cuvier  observes  that  the  general 
structure  of  the  head  of  the  Alactagas  and  Jerboas  is  evidently  the 
same,  and  is  characterised  by  the  large  size  of  the  cranium,  the  short- 
ness of  the  muzzle,  and,  above  all,  by  the  magnitude  of  the  suborbital 
foramina.  The  cranium  of  the  Jerboa  is  distinguished  by  its  great 
breadth  posteriorly,  resulting  from  the  enormous  development  of  the 
tympanic  bone,  which  extends  beyond  the  occipital  posteriorly  and 
laterally,  as  far  as  the  zygomatic  arch,  which  is  by  no  means  the  case 
in  the  Alactagas,  where  all  the  osseous  parts  of  the  ear  are  of  moderate 
dimensions.  Another  differential  character  between  the  two  genera 
is  presented  by  the  maxillary  arch,  which  circumscribes  externally 
the  suborbital  foramina,  and  which,  in  the  Alactagas,  may  be  said  to 
be  linear,  presenting  a  very  limited  surface  for  the  attachment  of 
muscles.  He  then  notes  a  difference  in  the  relative  development  of 
the  jaws,  the  lower  being  comparatively  much  shorter  in  the  Alactagas 
than  in  the  Jerboas.  Having  described  a  new  species  of  Alactaga,  a 
native  of  Barbary,  under  the  name  of  Alactaga  arundmis,  F.  Cuvier 
proceeds  to  consider  the  characters  and  affinities  of  the  genera  Ger- 
billus and  Meriones,  and  enters  into  a  critical  examination  of  all  the 
species  referred  to  that  group.  To  these  he  adds  another  species,  the 
habits  of  which  he  describes,  and  to  which  he  gives  the  name  of 
Gerbillus  Burtoni.    The  species  he  includes  are  : — ],  Gerbillus  ^Bgyp- 


GcrbiUus  Burtoni. 


ttacus,  Syn. ;  Dipus  Gerbillus,  Meriones  quadrimaculatus,  Ehrenberg. 
2,  Gerbillus  Pyramidum,  Syn.;  Dipus  Pyramidum,  Geoff.;  Meriones 
robuslus,  Riipp.  3.  Gerbillus  pygargus,  Syn. ;  Meriones  Gerbillus, 
Rupp.  4.  Gerbillus  Indicus,  Syn.;  Dipus  Indicus,  Hardwicke.  5. 
Gerbillus  Africanus,  Syn. ;  Meriones  Schlegelii,  Smutz;  Gerbillus  Afra, 
Gray.    6.  Gerbillus  brevicaudatus.    7.  Gerbillus  Otaria.    8,  Gerbillus 


Burtoni.  Tho  detailed  descriptions  of  these  are  given  in  the  'Transac- 
tions of  tho  Zoological  Society,'  in  which  will  also  be  found  Cuvier'* 
views  with  raganl  to  the  affinities  of  tho  Oerbillas  and  Alactagas  to 
the  Jerboas,  and  which  lead  him  to  the  conclusion  that  the  QerbillM 
have  a  much  nearer  affinity  to  the  Muridce. 


Cranium  and  Teeth  of  Gerbillus  Burtoni. 
a,  skull,  profile ;  b,  same,  seen  from  above  ;  c,  game,  seen  from  below  ;  </,  #, 
teeth  of  same. 

General  Hardwicke  gives  the  following  interesting  account  of  hia 
Dipus  Indicus : — "  These  animals  are  very  numerous  about  cultivated 
lands,  and  particularly  destructive  to  wheat  and  barley  crops,  of 
which  they  lay  up  considerable  hoards  in  spacious  burrows  near  the 
scenes  of  their  plunder.  They  cut  the  culms  of  the  ripening  corn 
just  beneath  the  ears,  and  convey  them  thus  entire  to  one  common 
subterraneous  repository,  which  when  filled  they  carefully  close,  and 
do  not  open  for  use  till  supplies  abroad  become  distant  and  scarce. 


Dark-Banded  Jerboa. 


Grain  of  all  kinds  is  their  favouiite  food  ;  but  in  default  of  this  they 
have  recourse  to  the  roots  of  grass  and  other  vegetables.  AbouS  the 
close  of  day  they  issue  from  their  burrows,  and  traverse  the  plains  in 
all  directions  to  a  considerable  distance ;  they  run  fast,  bu*  of  tener 
leap,  making  bounds  of  four  or  five  yards  at  a  time,  carrying  tha  tail 
extended  in  a  horizontal  direction.  When  eating  they  sit  on  their 
hind  legs  like  a  squirrel,  holding  the  food  between  their  fore  feet 
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They  never  appear  by  day,  neither  do  they  commit  depredations  within 
doors.  I  have  observed  their  manners  by  night,  in  moonlight  nights, 
taking  my  station  on  a  plain,  and  remaining  for  some  time  with  as 
little  motion  as  possible.  I  was  soon  surrounded  by  hundreds  at  the 
distance  of  a  few  vards;  but  on  rising  from  my  seat  the  whole  dis- 
appeared in  nn  instan  nor  di  1  they  venture  forth  again  for  ten  minutes 
after,  and  then  with  much  caution  and  circumspection. 


Egyptian  Jerboa  (Dij>us  /Egyptius,  Hempr.  and  Ehrcn.). 

"A  tribe  of  low  Hindus,  called  Kunjers,  whose  occupation  is  hunt- 
ing, go  in  quest  of  these  animals  at  proper  seasons,  to  plunder  their 
hoards  of  grain  ;  and  often,  within  the  space  of  tweuty  yards  square, 
find  as  much  corn  in  the  ear  as  could  be  crammed  into  a  common 
bushel.  They  inhabit  dry  situations,  and  are  often  found  at  the 
distance  of  some  miles  out  of  the  reach  of  water  to  drink.  In  con- 
finement this  animal  soon  becomes  reconciled  to  its  situation,  and 
docile;  sleeps  much  in  the  day,  but  when  awake  feeds  as  freely  as  by 
night.  The  Hindus  above  mentioned  esteem  them  good  and  nutritious 
food."    ('  Linn.  Trans.,'  vol.  viii.) 

A  Jerboa  has  been  discovered  in  Australia  by  Sir  Thomas  Mitchell. 
"  The  arid  deserts  of  Asia  and  Africa,  the  solitary  steppes  of  Southern 
Siberia,  and  the  boundless  prairies  of  America,  have  been  long  known 
to  be  inhabited  by  numerous  species  belonging  to  this  or  the  closely 
allied  genus  of  Gerbilles  ;  in  short,  wherever  extensive  and  open  plains 
were  found  to  exist,  whether  in  the  Old  World  or  in  the  New,  there 
likewise  were  found  these  little  two-legged  rats,  hopping  along  or 
runuing  with  great  velocity  upon  their  hind  legs,  and  appearing  as  if 
nature  had  expressly  intended  them  to  occupy  such  a  situation. 
Australia  alone  was  believed  to  form  an  exception  to  the  general  rule 
in  this  instance,  as  in  so  many  others.  Who  will  undertake  to  say 
that  the  progress  of  discovery  may  not  destroy  its  anomalous  character 
in  many  other  instances,  as  it  has  done  in  this?"  ('Linn.  Trans.,' 
vol.  xviii.)  Mr.  Ogilby  has  named  this  species  Dipus  Mitcliellii,  after 
its  meritorious  discoverer,  and  given  a  detailed  description  of  the 


species  in  the  '  Linnean  Transactions'  last  above  quoted.  The  animal 
was  found  on  the  reedy  plains  near  the  junction  of  the  Murray  ami 
the  Murrumbidgee,  on  the  northern  boundaries  of  Australia  Felix. 
The  cut  is  taken  from  the  figure  in  Sir  T.  Mitchell's  account  of  '  Three 
Expeditions  into  the  Interior  of  Eastern  Australia.'  Sir  T.  Mitchell 
states  that  its  fore  and  hind  legs  resembled  in  proportion  those  of  th 
Kangaroo  ;  and  it  used  the  latter  by  leaping  on  its  hind  quarters  in 
the  same  manner.  It  was  not  much  larger  than  a  common  field-mouse, 
but  the  tail  was  longer  iu  proportion  even  than  that  of  a  Kangaroo,  and 
terminated  in  a  hairy  brush  about  two  inches  long. 

Mr.  Ogilby  has  characterised  another  new  genus  of  Australian 
Rodents,  which  he  thinks  most  probably  belongs  to  the  extensive  and 
complicated  family  of  the  Muridce.  In  some  of  the  characters  the 
genus  very  much  resembles  the  Campagnols  (Arvicola)  and  Gerbilles 
(Meriones),  to  the  latter  of  whioh  genera  Mr.  Ogilby  says  that  C'onilurus 
is  more  particularly  related  by  the  length  and  development  of  the 
posterior  members. 

Meriones  (Illiger  and  F.  Cuvier). — Differing  from  the  other  Rats 
with  long  feet  in  the  form  of  its  molars,  which  are  composite. 

Dental  Formula  :— Incisors,       Molars,  izif  =  18. 
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Dipus  Mitchellii. 


Teeth  of  Meriones.    F.  Cuvier. 

M.  Lahradorius,  the  Labrador  Jumping  Mouse.  It  has  the  back 
and  upper  parts  of  the  head  dark  liver-brown  mixed  with  brownish- 
yellow';  sides  brownish-yellow  slightly  sprinkled  with  black  ;  margin 
of  the  mouth,  chin,  throat,  and  all  the  lower  parts  of  the  body  white ; 
yellowish-brown  of  the  sides  joining  the  white  of  the  belly  by  a 
straight  line  extending  between  the  fore  and  hind  extremities.  Fur 
not  so  long  or  so  fine  as  that  of  the  common  or  meadow  mice.  Total 
length  9  inches  9  lines,  of  which  the  tail  measures  5  inches  3  lines ; 
this  last  tapers  slightly,  is  scaly,  and  thinly  set  with  short  hairs. 


Labrador  Jumping  Mouse  (Meriones  Labradoriua). 
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Sir  John  Richardnon,  from  whose  'Fauna  Boreali- Americana '  the 
above  description  is  abridged,  states  that  in  sonio  specimens  the 
yellowish-brown  colour  occupies  as  much  space  as  the  darker  colout 
of  the  back;  in  others  the  latter  encroaches  so  much  on  the  sides  as 
to  leave  merely  a  narrow  yellowish  line  next  the  white;  whilst  in 
autumn  specimens,  where  the  animal  has  just  acquired  a  now  coat  of 
fur,  the  dark  colour  of  the  back  adjoins  the  white  of  the  belly. 

This  appears  to  be  the  Labrador  Hat  of  Pennant ;  Gerbilius  Hud- 
sonius  of  Hafinesque-Smaltz ;  Mus  Labradorius  of  Sabine  ;  Gerbilius 
Labradorius  of  Harlan ;  Labrador  Jumping  Mouse  of  Qodman ;  and 
Katse  (the  leaper)  ef  the  Chopowyan  Indians. 

Sir  John  Richardson  remarks  that  Pennant,  in  his  'Arctic  Zoology,' 
first  described  a  specimen  of  this  animal,  sent  from  Hudson's  Buy  by 
Mr.  Graham,  to  the  museum  of  the  Royal  Society.  Afterwards,  in 
the  third  edition  of  his  '  History  of  Quadrupeds,'  he  is  inclined  to 
consider  it  as  identical  with  the  Mus  longipcs  of  Pallas  (the  Dipus 
meridianus  of  Gmeliu),  an  inhabitant  of  the  warm  sandy  deserts 
bordering  on  the  Caspian  Sea.  This  opinion,  which,  in  the  opinion  of 
Sir  John,  can  scarcely  be  correct,  was,  he  says,  formed  from  an 
imperfect  inspection  of  the  Hudson's  Bay  specimen  whilst  it  was 
suspended  in  spirits,  and  is  opposed  by  differences  in  colour  and  other 
characters  which  he  himself  points  out.  From  Pennant's  time  until 
Mr.  Sabine  described  an  individual  brought  from  Cumberland  House, 
on  Captain  Franklin's  first  journey,  the  Labrador  Jumping  Mouse 
does  not,  continues  Sir  John  Richardson,  appear  to  have  attracted  the 
notice  of  naturalists.  Pennant,  he  observes,  mentions  a  yellow  lateral 
line  in  his  specimen,  which  did  not  exist  in  the  one  Mr.  Sabine 
described,  but  this  difference  Sir  John  Richardson  attributes  solely  to 
the  season  in  which  they  were  procured.  Mr.  Sabine's  specimen,  he 
remarks,  was  mutilated  in  the  tail,  an  accident  very  common  to  the 
whole  family  of  Rats ;  and  Pennant,  under  the  name  of  Canada 
Jerboid  Rat,  and  Colonel  Davies,  under  that  of  Dipus  Canadensis, 
describe  another  Jumping  Mouse,  which  seems  to  differ  from  this  in 
having  ears  shorter  than  the  fur,  but  in  other  respects  to  be  very 
similar  to  it. 

After  further  observing  that  the  Gerbilius  Canadensis  of  Dr.  Godman 
agrees  in  description  with  Rafinesque-Smaltz's  G.  soricinus  (De3m.), 
but  has  larger  ears  than  the  Canada  Rat  of  Pennant,  and  that  a 
specimen  in  the  Philadelphia  Museum,  described  by  Dr.  Harlan  under 
the  name  of  G.  Canadensis,  appears  to  be  entirely  similar  to  the 
Labrador  species,  Sir  John  Richardson  concludes  by  remarking  that 
it  is  evident  that  the  Jumping  Mice  inhabiting  different  districts  of 
America  require  to  be  compared  with  each  other  before  the  true 
number  of  species  and  their  geographical  distribution  can  be  ascer- 
tained. 

It  is  common  in  the  Fur  Countries  as  far  north  as  Great  Slave 
Lake,  and  perhaps  farther ;  but  Sir  John  Richardson  was  not  able  to 
gait  any  precise  information  respecting  its  habits. 

Pedetes  (Illigei ;  Helamys,  F.  Cuvier). — Head  large,  flattish ;  muzzle 
thick ;  ears  long.  Anterior  extremities  with  five  toes  armed  with 
very  long  claws ;  posterior  extremities  very  long,  4-toed.  Tail  long 
and  very  bushy.  Four  pectoral  mammae.  Molars  simple,  with  two 
laminae. 

q  4  4 
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P.  Capensis,  the  Grand  Gerbo  of  Allamand  ;  Spring-Has,  or  Jumping 
Hare  of  the  Dutch ,  and  Aerdmannetje  of  the  H ottentots.  It  is  the 
Dtptis  Caffer  of  Zimmerman,  Schreber,  and  Gmelin.  It  is  of  a  bright 
yellowish-tawny  colour  above,  varied  with  blackish;  white  below, 
with  a  line  of  the  same  colour  in  the  fold  of  the  groins.  Legs  brown. 
Tail  reddish  above  at  its  origin,  gray  below,  and  black  at  the  tip. 
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Length  from  nose  to  tail  about  1  foot  2  inche.i;  of  the  tail,  near 
15  inches  ;  of  the  ears  !3  inches. 


Jumping  Hare  [Tcdctcs  Capensis). 


It  is  a  native  of  the  Cape  of  Good  Hope,  where  it  sleeps  during  the 
day,  going  forth  by  night,  and  leaping  twenty  or  thirty  feet  at  a  bound. 
It  eats  sitting  nearly  upright,  with  the  hind  legs  extended  horizontally, 
and  using  the  small  fore  feet  to  bring  the  food  to  its  mouth.  It  is  a 
very  strong  animal,  aud  with  these  same  fore  feet,  which  are  admirably 
formed  for  digging,  burrows  so  expeditiously  as  quickly  to  hide  itself. 
It  sleeps  in  a  sitting  position,  placing  the  head  between  the  legs,  and 
holding  its  ears  over  its  eyes  with  its  fore  legs. 

Tail  moderate  or  short.    Sand  and  Mole  Rats.  Pouched. 

The  genera  Saccophorus,  Kuhl ;  Pscudostoma,  Say;  Geomys  and 
Diplostoma,  Rafinesque ;  Ascomys,  Lichtenstein ;  and  Saccomys,  F. 
Cuvier,  are  given  by  Dr.  Fischer  as  synonymous;  and  indeed  the 
distinctions,  except  perhaps  in  the  case  of  Geomys  and  Diplostoma,  do 
not  appear  to  be  sufficiently  marked  to  warrant  their  separation. 

Sir  John  Richardson  remarks  that  M.  Rafinesque-Smaltz,  in  1817, 
founded  his  genus  Geomys  on  the  Hamster  of  Georgia  (Geomys  pinetis), 
described  by  Mitchell,  Anderson,  Meares,  and  others  ;  and  referred  to 
it,  as  a  second  species,  the  Canada  Pouched  Rat  (Mm  bursarius  of 
Shaw).  Under  another  genus,  Diplostoma,  he  arranged  some  Louisiana 
or  Missouri  animals,  known  to  the  Canadian  voyagers  by  the  appellation 
of  Gauffres,  aud  remarkable  for  their  large  cheek-pouches,  which  open 
forwards  exterior  to  the  mouth  and  incisors,  to  which  they  form  a 
kind  of  hood.  These  two  genera,  he  observes,  have  been  adopted  by 
few  naturalists ;  and  the  Americau  systematic  writers  have  either  over- 
looked M.  Rafiuesque's  species  entirely,  or  referred  them  all  to  M.  bur- 
sarius. In  the  latter  case,  Sir  John  says,  they  are  undoubtedly  wrong  ; 
for  there  are  at  least  six  or  seven  distinct  species  belonging  to  one  or 
other  of  these  genera  which  inhabit  America,  aud  he  thinks  that  both 
Geomys  and  Diplostoma  will  eventually  prove  to  be  good  genera;  the 
Sand-Rats  belonging  to  the  former  having  cheek-pouches  which  are 
filled  from  within  the  mouth,  and  the  Gauffres,  or  Camas-Rats.  of  the 
latter  genus,  having  their  cheek-pouches  exterior  to  the  mouth,  and 
entirely  unconnected  with  its  cavity.  Sir  John  Richardson  had  no 
opportunity  of  examining  Geomys  pinetis,  the  type  of  the  genus,  but 
he  had  inspected  an  undescribed  species  from  Cadadaguios,  and  another 
(Geomys  Dougladi)  from  the  banks  of  the  Columbia  ;  from  these  two 
Sir  John  Richardson's  characters  of  the  genus  were  drawn  up.  TVith 
regard  to  the  Canada  Pouched-Rat,  great  doubt,  he  observes,  still 
exists  as  to  whether  it  belongs  properly  to  Geomys  or  to  Diplostoma. 
Judging  from  the  description  of  Dr.  Shaw  and  the  figure  in  'Linn. 
Trans.'  (vol.  v.  pi.  8),  Sir  John  Richardson  has  little  doubt  of  the 
cheek-pouches  opening  into  the  mouth,  and  of  their  being  precisely 
similar  in  form  and  functions  to  the  cheek-pouches  of  the  Sand-Rats  ; 
but  he  states  that  he  was  told,  ou  good  authority,  that  tlie  identical 
specimen  described  by  Shaw  (which  at  the  sale  of  Bullock's  museum 
passed  into  the  hands  of  M.  Temminck),  is  in  fact  similar  to  the 
Gauffres  in  having  cheek-pouches  that  open  exteriorly,  aud  that  conse- 
quently Major  Davies's  drawing  represented  them  in  an  unnatural  and 
inverted  position.  Mr.  Say  gives  the  characters  of  a  Missouri  Gauflre 
with  cheek-pouches  opening  exteriorly,  and  he  identifies  his  specimen 
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with  M.  bursarius.  The  same  zoologist  alludes  to  the  Georgia  Hamster 
as  belonging  to  the  same  genus,  without  giving  any  further  account 
of  its  characters  than  merely  quoting  Dr.  Barton's  remark  of  its  being 
only  half  the  size  of  the  Missouri  one.  His  account  of  the  dentition 
of  the  Missouri  Gauffre,  observes  Sir  John  Richardson  in  conclusion, 
corresponds,  as  far  as  it  goes,  pretty  closely  with  that  of  the  Columbia 
Oeomys.  Dr.  Harlan  aud  Dr.  Godtnan  refer  the  Georgia,  Canada,  and 
Missouri  animals  to  one  species.    ('  Fauna  Boreali- Americana.') 

The  following  is  the  dental  formula  of  Gcomys  given  by  Sir  John 
Richardson  : — 

Incisors,  - ;  Canines,        ;  Grinders,         _  oo 
'2  0—0  4—4  ~  *"» 

and  below  is  given  the  skull  and  teeth  of  the  genus  from  the  same 
authority. 


Skull  and  Teeth  of  Geomy).  Richardson. 

1,  2,  3,  skull,  natural  size  ;  4,  lower  jaw,  natural  size;  5,  palate  and  upper 
teeth,  magnified  ;  6,  first  upper  grinder,  magnified. 

The  dental  formula  of  M.  F.  Cuvier's  genua  Saccomys  is : — 

o  4  a 

Incisors,  -  :   Molars,   =  20 ; 
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and  the  following  cut  is  taken  from  bis  figure  of  the  dentition. 


Teeth  cf  3accc<»ys,  enlarged.    F.  Cuvier. 


The  following  is  Dr.  Shaw's  description  of  Mus  bursarius: — "Ash- 
coloured  rat,  with  short  nearly  naked  tsiL  pouched  cheeks,  and  the 


claws  of  the  fore  feet  very  large  and  formed  for  burrowing."  (Mus 
bursarius,  '  Linn.  Trans.,'  vol.  v.  p.  227,  pi.  8.) 

"  This,  which  is  a  species  but  lately  discovered,  seems  to  be  the 
most  remarkable  of  all  the  pouched  rats  for  the  proportional  size  of 
the  receptacles.  It  is  a  native  of  Canada,  and  the  individual  here 
figured  was  taken  by  some  Indians  in' the  year  1798,  and  afterwards 
presented  to  the  lady  of  Governor  Prescot.  It  is  about  the  size  of  a 
brown  or  Norway  rat,  and  is  of  a  pale  grayish-brown  colour,  rather 
lighter  beneath  :  the  length  to  the  tail  is  about  nine  inches,  and  that 
of  the  tail,  which  is  but  slightly  covered  with  hairs,  about  two  inches : 
the  legs  are  short ;  the  fore  feet  strong,  and  well  adapted  for  burrowing 
in  the  ground,  having  five  claws,  of  which  the  three  middle  ones  are  very 
large  and  long ;  the  interior  much  smaller,  and  the  exterior  very  small, 
with  a  large  tubercle  or  elbow  beneath  it.  The  claws  on  the  hind  feet 
are  comparatively  very  small,  but  the  two  middle  are  larger  than  the  re3t, 
and  the  interior  one  is  scarcely  visible ;  the  teeth  are  extremely  strong, 
particularly  the  lower  pair,  which  are  much  longer  than  the  upper; 
the  ears  are  very  small.  This  species  is  described  in  the  5th  vol.  of 
the  '  Trans,  of  Linn.  Soc.,'  but  I  must  observe,  that,  by  some  over- 
sight in  the  conduct  of  the  figure  there  given,  the  claws  on  the  fore 
feet  are  represented  as  only  three  in  number,  and  are  somewhat  too 
long,  weak,  and  curved  ;  the  engraving  in  the  present  plate  is  a  more 
faithful  representation,  and  is  accompanied  by  an  outline  of  the  head, 
in  its  natural  size,  as  viewed  in  front,  in  order  to  show  the  teeth  and 
cheek-pouches.  The  maners  of  this  species  are  at  present  unknown, 
but  it  may  be  concluded  that  it  lays  in  a  stock  of  provisions,  either 
for  autumnal  or  winter  food.  The  pouches  of  the  individual  specimen 
above  described,  when  first  brought  to  Governor  Prescot,  were  filled 
with  a  kind  of  earthy  substance  ;  it  is  therefore  not  improbable  that 
the  Indians  who  caught  the  animal  might  have  stuffed  them  thus,  in 
order  to  preserve  them  in  their  utmost  extent." 


In  Sir  John  Richardson's  Geomys  Douglasii  the  length  of  the  head 
and  body  was  6  iuches  6  lines;  and  that  of  the  tail  (vertebra;)  2  inches 
10  lines.  Cheek-pouches  large,  much  resembling  the  thumb  of  a  lady's 
glove  in  form  and  size,  and  hanging  down  by  the  side3  of  the  head. 
The  specimen  was  a  female,  aud  was  taken  in  her  nest  with  three 
young  ones,  near  the  mouth  of  the  Columbia,  by  Mr.  Douglas.  When 
it  came  into  the  hands  of  Sir  John  Richardson  the  fur  had  mostly 
fallen  off,  but  the  specimen  was  in  other  respects  perfect,  and  what 
was  wanting  to  the  description  was  supplied  from  Douglas's  notes. 
The  state  of  ossification  of  the  skull  showed  the  animal  to  be  an  old 
one.  Douglas  informed  Sir  John  Richardson  that  the  outside  of  the 
pouches  was  cold  to  the  touch,  even  when  the  animal  was  alive,  and 
that  on  the  inside  they  were  lined  with  small  orbicular  indurated 
glands,  more  numerous  near  the  opening  into  the  mouth.  When  full 
the  pouches  had  an  oblong  form,  and  when  empty  they  were  corru- 
gated or  retracted  to  one-third  of  their  length  ;  but,  it  is  added,  they 
are  never  inverted  so  as  to  produce  the  hood  like  form  of  the  pouch 
of  a  Diplostoma.  When  in  the  act  of  emptying  its  pouches  the  animal 
sits  on  its  hams  like  a  marmot  or  squirrel,  and  squeezes  his  sacks 
against  the  breast  with  his  chin  and  fore  paws.  ('  Fauna  Boreali- 
Americana.') 

Sir  John  Richardson  states  that  these  little  sand-rats  are  numerous 
in  the  neighbourhood  of  Fort  Vancouver,  where  they  inhabit  the 
declivities  of  low  hills,  and  burrow  in  the  sandy  soil.    They  feed  of 
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acorns,  nuts  (Oorylus  rostrala),  aud  grass,  und  commit  groat  havoc  in 
tin:  potato-fields  adjoining  tho  fort,  not  only  by  devouring  tho  pota- 
toes on  tho  spot,  but  by  carrying  off  large  quantities  of  them  in  their 
pouches. 

The  following  figure  is  copied  from  Sir  John  Richardson's  Dijilos- 
toma  (?)  bulbivorum. 


Biplostoma  bulbivorum. 


Not  Pouched. 

Aplodonlia  (Richardson). — Head  large,  depressed ;  ears  short  and 
round  ;  no  cheek-pouches.  Feet  5-toed,  with  large,  strong,  and  com- 
pressed claws.  Tail  very  small,  and  concealed  by  the  fur.  First  molar 
in  upper  jaw  small,  cylindrical,  and  pointed,  placed  within  the  anterior 
corner  of  the  second  one,  and  existing  in  the  adult. 

Dental  Formula  :— Incisors,  _  :  Molars,    =  22. 

2  4—4 

A.  leporina.  Head  large ;  nose  thick  and  obtuse,  covered  with  a 
dense  coat  of  short  fur ;  eye  very  small ;  ear  resembling  the  human 
in  form.  Body  short,  thick,  and  rabbit-like.  Legs  very  short,  and 
covered  down  to  the  wrists  and  heels  with  fur  similar  to  that  on  the 
body;  a  little  above  the  wrist-joint,  on  the  inner  side,  is  a  small  tuft 
of  stiff  white  hairs.  Fur  like  that  of  a  rabbit  out  of  season,  amber 
and  chestnut-brown  above ;  grayish  or  clove-brown  beneath ;  lips 
whitish  ;  a  rather  large  spot  of  pure  white  on  the  throat ;  some  white 
hairs  dispersed  through  the  fur.  Tail  slender,  cylindrical,  hardly  half 
an  inch  long. 


Skull,  Teeth,  and  Paws  of  Aplodontia 
I,  anterior  half  of  the  skull,  -with  lower  jaw,  profile  ;  2,  anterior  half  of  skull, 
Men  from  below  ;  3,  the  same  seen  from  above  ;  4,  lower  jaw,  with  right  con- 
dyle broken,  seen  from  above ;  5,  upper  molar  tooth ;  C,  7,  fore  feet,  upper 
surface ;  8,  sole  of  hind  foot. 

Sir  John  Richardson  gives  the  following  as  the  synonyms  of  this 
animal :— Sewellel,  Lewis  and  Clark;  Anisonyx  (?)  rufa,  Rafinesque- 
Smaltz,  Desm. ;  Arctomys  rufa,  Harlan;  Marmot,  No.  17,  Hudson's 
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Bay  Museum  ;  and  he  says  that  amongst  Mr.  Douglas's  specimens  there 
was  a  young  one,  with  more  white  hairs  interspersed  through  it-  fur, 
and  some  differences  in  tho  form  of  its  skull,  which  seem  to  point  it 
out  as  a  Bccond  species,  but  tho  specimen  was  not  sufficiently  perfect 
to  enable  Sir  John  Richardson  to  givo  its  characters  as  a  distinct 
species,  though  ho  has  little  doubt  of  its  being  so.  Sir  John  add*, 
that  sinco  the  account  of  the  genus  was  published  in  the  '  Zoological 
Journal'  (vol.  iv.),  Mr.  Douglas  had  placed  in  his  hands  an  Indian 
blanket,  or  robe,  formed  by  sewing  the  skins  of  the  Sewellel  together. 
The  robe  contained  27  skins,  which  had  been  selected  when  the  fur 
was  in  prime  order.  In  all  of  thorn  tho  long  hairs  were  so  numerous  as 
to  hide  tho  wool  or  down  at  their  roots,  and  their  points  had  a  very 
high  lustre.  Tho  general  colour  of  the  surface  of  the  fur  was  between 
chestnut  and  umber-brown,  lighter,  and  with  more  lustre  on  the  sides. 
Some  of  the  skins  which  were  in  the  best  order  had  the  long  hairs 
on  the  back  of  the  head  and  between  the  shoulders  almost  black.  Sir 
John  observes  further,  that  it  is  probable  that  there  were  the  skins  of 
two  Bpecies  of  Sewcllels  in  the  robe,  and  that  one  of  them  wants  the 
white  mark  on  the  throat.  The  down  of  all  the  skins  of  the  robe  had 
a  shining  blackish-gray  colour. 

These  animals  live  in  small  societies,  in  burrows,  and  feed  on  veget- 
able substances.  They  inhabit  the  neighbourhood  of  the  Columbia 
River,  and  are  most  abundant  near  the  great  falls  and  rapids. 

Dr.  Gray  makes  the  Aspalacidw  the  fifth  family  of  the  GUres,  with 
the  following  character  : — 

Cutting  teeth  two  in  each  jaw,  lower  chisel-  or  awl-shaped,  often 
very  much  exposed  ;  grinders  compound  or  simple;  rarely  rootless; 
ears  and  eyes  often  very  small,  sometimes  hid  ;  clavicles  strong ;  limbs 
proportionate;  tail  none,  or  hairy,  cylindrical ;  fur  very  soft.  He  thus 
subdivides  it  into  five  sub-families. 

+  1,  AsrALACiNA. — Onjcterus,  F.  Cuv.;  Bathyeryus,  111.;  Aspalax, 
Oliv. 

2.  Lemnina  (Lemmina  1). — Arvicola,  Lacep. ;  Sigmodon,  Say.;  Act> 
toma,  Say.;  Lemnus  (Lrjnmusl),  Linn. 
t+  3.  Cricetina. — Gricehu,  Lacep. 

4.  Pseudostomina. — Pscudostoma,  Say.;  Biplostoma  and  Gcomvt, 
Rafin. 

5.  Arctomina. — Arctomys,  Gmel. ;  Spcrmopkilus,  F.  Cuv. 

Dr.  Fischer  thinks  that  Crctzchmar's  genus  Psavunomys  should  be 
placed  before  Aspalax.  (See  Ruppel, '  Zool.  Atl.')  Psammomys  obesus, 
on  which  the  genus  is  founded,  lives  gregariously  in  the  sandy  deserts 
of  Alexandria,  forming  multifarious  burrows,  and  is  a  nocturnal  and 
root-eating  animal,  without  cheek-pouches. 

Aspalax  (Oliv.  and  others  ;  Spalux,  Giild.,  111.,  and  others). — Muzzle 
obtuse.  Eyes  rudimentary,  and  hidden  under  the  skin.  Ears  null, 
or  mere  obsolete  margins  of  the  auditory  passage.  Body  thick  and 
cylindrical.  Feet  short,  pentadactyle,  with  falcular  claws,  proper  for 
digging.    Tail  null  or  very  short.    Molars  simple. 

O  o  o 

Dental  Formula  : — Incisors,  _  ;  Molars,  r  =  16 

2  3—3 
A.  typhlus. — This  species  appears  to  be  the  Spalax  typhlus  of  Illiger ; 
Aspalax  typhlus  of  Desmarest ;  Mus  typhlus  of  Pallas  and  others; 
Marmota  typhlus  of  Blumenbach ;  Georychus  typhlus  of  Lesson  ;  the 
Zemni  of  Rzaczynski ;  the  Slepez  of  Gmelin ;  the  Podolian  Marmot 
of  Pennant ;  and  the  Blind  Rat  of  Shaw. 


Podolian  Marmot  {Aspalax  typhlus). 

Description. — The  head  is  broader  than  the  body,  no  aperture  for 
the  rudimentary  eyes,  which,  no  bigger  than  poppy-seeds,  are  hid 
beneath  the  skin ;  no  external  ears ;  end  of  the  nose  covered  with  • 
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thick  skin,  nostrils  very  remote,  and  placed  below;  limbs  very  short* 
toes  separated,  except  a  thin  membrane  at  the  base,  claws  short ;  hair 
or  fur  short,  thick,  and  very  soft,  dusky  at  the  bottom  and  cinereous 
gray  at  the  tip,  space  about  the  nose  and  above  the  mouth  white. 
Length  between  7  and  8  inches. 

This  is  supposed  by  some  to  bo  the  'A<rird\a£  of  Aristotle  ('  Hist. 
Anim.,'  i.  9  and  iv.  8).  It  is  evident,  from  both  the  passages  quoted, 
that  he  hud  accurately  examined  that  part  of  the  animal  where  the  eye 
should  be,  and  the  result  of  his  examination  clearly  agrees  with  the 
condition  of  those  parts  in  the  Aspalax  of  the  moderns  ;  but  it  must 
not  be  forgotten  that  those  and  other  passages  will  equally  apply  to  a 
second  species  of  Mole  (Talpa),  now  named  Talpa  cceca,  which  inhabits 
Europe,  and  in  which  the  eyelids  are  closed,  whilst  in  the  common 
species  they  are  open. 

This  species,  which  the  Russians  name  Slepez,  or  the  Blind,  and  the 
Cossacks  Sfochor  Nomon,  signifying  the  same  defect,  burrows  exten- 
sively beneath  the  turf,  driving  at  intervals  lateral  passages  in  its 
search  for  roots,  particularly  that  of  the  bulbous  C '  hcerophyllum. 
Openings  to  the  surface  occur  at  distances  of  some  yards  from  each 
other,  and  there  the  earth  is  raised  into  hillocks,  sometimes  of  two 
yards  in  circumference,  and  of  considerable  height.  It  works  stoutly 
and  rapidly,  and  on  the  approach  of  an  enemy  instantly  digs  a  perpen- 
dicular burrow.  Though  it  cannot  see,  it  lifts  its  head  in  a  menacing 
attitude  towards  its  assailant,  and  when  irritated  snorts  and  gnashes 
its  teeth,  but  emits  no  cry  :  its  bite  is  very  severe.  In  the  morning  it 
often  quits  its  hole,  and  during  the  season  of  love  basks  in  the  sun 
with  the  female.  It  is  worthy  of  notice  that  there  runs  a  superstition 
in  the  Ukraine  that  the  hand  which  has  suffocated  one  of  these  animals 
is  gifted  with  the  virtue  of  curing  scrofula,  or  the  King's  Evil  (as  it  is 
still  called),  in  the  same  way  that  it  was  supposed  to  vanish  before 
the  royal  touch  of  the  Stuarts  in  this  country. 

It  is  found  in  the  southern  parts  of  Russia,  from  Poland  to  the 
Volga,  but  not  to  the  east  of  that  river ;  it  is  common  from  the  Sysran 
to  the  Sarpa,  and  frequent  along  the  Don,  even  to  its  origin,  and  about 
the  town  of  Roosk,  but  not  in  the  sandy  parts. 

Bathycrgus,  Brants  {Oryctcrus,  F.  Cuv.). — M.  F.  Cuvier  assigns  to 
Bathycrgus  only  three  'molars  in  each  jaw;  whilst  to  Oryctcrus  he 
assigns  four. 

The  Dental  Formula  of  the  first,  according  to  this  statement, 

would  be  :— Incisors,  ^;  Molars,  "i       =  1C;  and  of  the  second, 

m  3— — 3 

Incisors,  — ;  Molars,        ^  =  20. 
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Teeth  of  Orycterus.    F.  Cuvier. 


Dr.  Fischer  quotes  Professor  Kaup  for  the  opinion  that  the  Bathycrgus 
Oapensis  of  Brants  (Cape  Rat  of  Shaw  and  Pennant)  and  Bathycrgus 
maritimus  of  Brants  (Coast  Rat  of  Shaw,  Oryctcrus  maritimus  of  F. 
Cuvier)  are  identical,  the  former  being  the  animal  in  a  comparatively 
early  stage  of  life.  The  latter  is  the  Zand  Moll  of  the  Dutch  and 
Kauw-Howba  of  the  Hottentots  :  it  is  of  a  reddish-gray  or  ash-colour 
above,  and  hoary  beneath.  Length  from  tip  of  muzzle  to  origin  of  tail, 
1  foot  1 J  inch  ;  of  tail  without  the  hair,  1  inch  1  line  ;  of  the  pencil  of 
hairs,  f0  lines.    There  is  a  variety  all  white. 

It  is  found  among  the  sand-flats  of  the  Cape  of  Good  Hope, 
wherein  it  burrows  in  great  numbers.  In  every  part  of  those  flats 
Burchell  observed  innumerable  mole-hills,  and  his  foot  often  sunk 
into  their  galleries  :  for  this  reason,  he  remarks,  it  is  very  unpleasant, 
if  not  dangerous,  to  ride  on  horseback  in  such  places,  as  persons  are 
liable  to  be  thrown  by  the  feet  of  their  horses  unexpectedly  sinking 
uto  these  holes. 


Coast  Rat  [Oryctcrus  maritimus). 


The  following  genera  are  placed  by  Mr.  Swainson  among  the 
Squirrels,  and,  indeed,  there  is  much  about  them  to  indicate  a  near 
approach  to  that  family  of  Rodents. 

Not  Pouched. 

Arctomys  (Gmelin). — Head  and  eyes  large;  ears  short;  body  stout; 
fore  feet  with  four  toes  and  an  obsolete  thumb,  hind  feet  five-toed. 
Tail  short.    Upper  surface  of  molars  ridged  and  tuberculous. 
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A.  Marmola,  Schreb.,  and  A.  Empctra,  Schreb.  may  be  given  as 
examples  :  the  latter  of  the  American  Marmots. 

A.  Marmota.  This  is  the  Mus  A Ipinus  of  Gesner  and  others ;  Mus 
Marmota  of  Linnxus  and  others ;  Glis  Marmota  of  Klein  ;  Marmota 
AJpina  of  Blumenbach  ;  Marmotte  of  Buffon  ;  Murmelthier  of  Kramer 
and  of  Meyer ;  and  Alpenmurmelthier  of  Schrank. 

The  cheeks  are  large ;  ears  round  and  short,  hid  in  the  fur ;  body 
stout;  head  aud  upper  parts  brownish-ash  mingled  with  tawny ;  legs 
and  under  parts  reddish;  tail  rather  full;  length  from  nose  to  tail, 
about  16  inches  ;  of  the  tail,  6  inches. 

This  well-known  species  is  found  in  the  Alps  and  Pyrenees,  even,  it 
is  said,  on  the  summits  of  those  mountain  chains.  They  live  in  little 
societies,  feeding  on  roots  and  vegetables,  and  occasionally  on  insects. 
Their  holes  are  formed  in  the  ground,  generally  with  three  chambers 
in  the  shape  of  a  Y,  with  two  entrances.  These  apartments  are  com- 
fortably lined  with  moss  and  hay,  and  to  them  the  Marmota  retire 
about  Michaelmas,  having  stopped  up  the  entrances  with  earth,  there 
to  doze  away  the  inclement  months,  till  the  warm  suns  and  showers 
of  April  arouse  them  from  their  torpidity  to  partake  of  the  renewed 
vegetation.  From  five  to  a  dozen  are  said  to  be  lodged  in  a  chamber, 
They  lift  their  food  to  their  mouths  with  their  fore  feet,  eat  it  sitting, 
and  will  walk  on  their  hind  feet.  When  ou  their  feed  a  sentinel  is 
placed  to  watch,  and  on  the  approach  of  danger  his  whistle  drives 
them  instantly  to  their  subterranean  retreats.  They  are  playful 
creatures,  but  when  angry  or  before  a  storm  pierce  the  ear  with  their 
shrill  whistle.  Though  they  soon  become  tame,  and  will  eat  almost 
anything,  they  bite  very  hard  when  offended.  Milk  pleases  them 
greatly,  and  they  lap  it  with  satisfactory  murmurs.  They  become 
fat,  and  are  sometimes  eaten;  but  they  are  taken  by  the  Savoyards  and 
others  principally  that  they  may  be  exhibited  by  those  itinerants.  The 
number  of  young  at  a  birth  is  generally  three  or  four. 


Alpine  Marmot  [Arctomys  Marmota). 
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A.  Empeira  is  tho  Quebec  Marmot  of  Pennant  find  Godmanjthe 
Common  Marmot  of  Laugsdorff;  the  Thick-Wood  Badger  of  the 
Hudson's  Bay  residents  ;  the  SilHcur  of  tho  French  Canadians,  who 
apply  tho  same  name  to  the  other  species  of  Marmot  and  to  the 
Badger;  Tarbagan  of  the  Russian  residents  on  Kodiak  (?) ;  Weenusk  of 
the  Crees  ;  Kath-hilloo-Kooay  of  the  Chopowyans ;  Mus  Empeira  of 
Pallas ;  Arctomys  Empetra  of  Sabino  and  others.  It  is  hoary  above, 
mixed  with  black,  and  bright  brown  shining  through  ;  reddish-orange 
beneath ;  head  and  feet  blackish-brown ;  cheeks  whitish ;  ears  flat, 
round,  moderate ;  tail  about  half  tho  length  of  the  body,  black  at  the 
tip.  Length  of  tho  hoad  and  body,  from  17  to  20  inches;  of  tail 
(vertebras),  5  J  inches. 


Quebec  Marmot  (Arctomys  Empetra). 


Sir  John  Richardson,  who  gives  the  above  synonyms,  states  that  the 
Quebec  Marmot  inhabits  the  woody  districts  from  Canada  to  61°  N.  lat., 
and  perhaps  still  farther  north.  He  says  that  it  appears  to  bo  a  solitary 
animal,  inhabits  burrows  in  the  earth,  but  ascends  bushes  and  trees, 
probably  in  search  of  buds  and  other  vegetable  productions,  on  which 
it  feeds.  Mr.  Drummond  killed  two,  one  on  some  low  bushes,  and 
the  other  on  the  branch  of  a  tree.  According  to  Mr.  Graham  it 
burrows  perpendicularly,  selecting  dry  spots  at  some  distance  from 
the  coast,  and  feeding  on  the  coarse  grass  which  it  gathers  on  the 
river-sides.  The  Indians  capture  it  by  pouring  water  into  its  holes. 
The  flesh  is  considered  delicate  when  the  animal  is  fat.  The  fur  is 
valueless.  It  much  resembles  the  Bobac  of  Poland  in  form  and 
general  appearance.  ('  Fauna  Boreali-Americaua.')  Pennant  says, 
"  Mr.  Brooks  had  one  alive  a  few  years  ago ;  it  was  very  tame,  and 
made  a  hissing  noise." 

This  species  has  a  slight  folding  of  the  lining  of  the  mouth,  forming 
the  rudiment  of  a  cheek-pouch.  (Richardson.) 

Pouched. 

Spermophilus  (F.  Cuvier). — Dental  formula  as  in  Arctomys;  the 
molars  are  narrow.  Cheeks  with  large  pouches ;  toes  narrow  and  free; 
heel  covered  with  hair ;  hind  toes  naked. 

A.  (Spermophilus)  Pan-yi.  This,  according  to  Sir  John  Richardson, 
who  first  named  the  species,  is  the  Ground  Squirrel  of  Hearne;  the 
Quebec  Marmot  of  Forster;  the  Seek-Seek  of  the  Esquimaux;  the 
Thce-Thiay  (Rock-Badger)  of  the  ChepewyaDs;  and  the  Arctomys  Alpina 
of  Parry's  '  Second  Voyage.' 

Ears  very  short ;  body  thickly  spotted  above  with  white  on  a  gray 
or  black  ground,  pale  rust-coloured  beneath  ;  face  chestnut-coloured  ; 
the  tail  one-third  longer  than  the  hind  feet,  stretched  out  flat,  black 
at  the  extremity,  with  a  narrow  white  margin,  rust-coloured  beneath. 
Length  of  head  and  body,  8  inches  6  lines ;  of  tail  (vertebrae),  1  inch 
6  lines. 

Sir  John  Richardson  tells  us  that  this  Spermophile  inhabits  the  Barren 
Grounds  skirting  the  sea-coast  from  Fort  Churchill  iu  Hudson's  Bay 
round  by  Melville  Peninsula,  and  the  whole  northern  extremity  of  the 
continent  to  Behring's  Straits,  where  specimens  precisely  similar  were 
procured  by  Captain  Beechey.  It  is  abundant  in  the  neighbourhood 
of  Fort  Enterprise,  near  the  southern  verge  of  the  Barren  Grounds,  in 
65°  N.  lat.,  and  is  also  plentiful  on  Cape  Parry,  one  of  the  most 
northern  parts  of  the  continent.  It  is  found  generally  in  stony  dis- 
tricts, but  seems  to  delight  chiefly  in  sandy  hillocks  amongst  rocks, 
where  burrows,  inhabited  by  different  individuals,  may  be  often 
observed  crowded  together.  One  of  the  society  is  generally  observed 
sitting  erect  on  the  summit  of  a  hillock,  whilst  the  others  are  feeding 
in  the  neighbourhood.  Upon  the  approach  of  danger  he  gives  the 
alarm,  and  they  instantly  hurry  to  their  holes,  remaining  however 
chattering  at  the  entrance  until  the  advance  of  the  enemy  obliges 
them  to  retire  to  the  bottom.  When  their  retreat  is  cut  off  they 
become  much  terrified,  and,  seeking  shelter  in  the  first  crevice,  they 
not  unfrequently  succeed  only  in  hiding  the  head  and  fore  part  of  the 
body,  whilst  the  projecting  tail  is,  as  is  usual  with  them  under  the 
influence  of  terror,  spread  out  flat  on  the  rock.  Their  cry  in  this 
season  of  distress  strongly  resembles  the  loud  alarm  of  the  Hudson's 
Bay  Squirrel,  and  is  not  very  unlike  the  sound  of  a  watchman's 
rattle.  The  Esquimaux  name  is  an  attempt  to  express  this  sound. 
Hearne  states  that  they  are  easily  tamed,  and  very  cleanly  and  playful 
when  domesticated.    They  never  come  abroad  during  the  winter. 
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Their  food  appears  to  bo  entirely  vegetable ;  their  finches  being 
gonerally  filled,  according  to  tho  MMOB,  with  tender  shoots  of  herba- 
ceous plants,  berries  of  tho  alpino  arbutus,  and  of  other  trailing 
shrubs,  or  tho  seeds  of  grasses  and  leguminous  plants.  They  produce 
about  seven  young  at  a  time.  ('  Fauna  lioreuli-Amcricana.')  Sir  John 
Richardson's  figure,  from  which  tho  cut  is  taken,  was  drawn  from  » 
specimen  procured  from  tho  banks  of  the  Mackenzie  River. 


Ground  Squirrel  (Arctomys  (Spermophilus)  Parnji), 


The  genus  Aulacodus  of  Temminck  is  placed  by  Dr.  Fischer  between 
Dipus  and  Arctomys. 

Mr.  Waterhouse,  in  his  interesting  '  Observations  on  the  Rodentia, 
with  a  view  to  point  out  the  Groups,  as  indicated  by  the  Structure  of 
the  Crania,  in  this  order  of  Mammals'  ('  Mag.  Nat.  Hist.,'  1839),  states 
the  following  as  the  principal  genera  of  his  section  Murina  : — Sciurus, 
Arctomys,  Myoxus,  Dipus,  Mus,  Arvicola,  Geomys,  and  Castor.  The 
principal  genera  in  the  section  Jlystricina  are,  according  to  the  same 
author,— Bathyergus,  Poepkagomys,  Octodon,  Habrocoma,  Myopotamut, 
Capromys,  Echimys,  Aulacodus,  Hystrix,  Dasyprocta,  Chinchilla,  and 
Hydrochcerus. 

In  the  '  Zoology  of  H.M.S.  Beagle '  (Sept.,  1839),  Mr.  Waterhouse 
says  that  he  has  been  induced,  by  the  differences  there  pointed  out  in 
the  molar  teeth  of  the  two  groups,  to  separate  the  South  American 
Mice  from  those  of  the  Old  World,  or  rather  from  that  group  of  which 
Mus  decttmanus  may  be  regarded  as  the  type  ;  and  to  place  them, 
together  with  such  North  American  species  as  agree  with  them  in 
dentition,  in  a  new  genus  bearing  the  name  of  Hesperomys.  Mr. 
Waterhouse  will  not  venture  to  say  whether  this  group  be  confined 
to  the  western  hemisphere  or  not ;  but  he  thinks  that  he  may  safely 
affirm  that  that  portion  of  the  globe  is  their  chief  metropolis.  In 
the  species  of  Hesperomys,  he  observes,  the  molar  teeth  are  always 
rooted;  and  in  the  form  of  the  skull  and  lower  jaw  they  agree  with 
the  Muridce,  and  do  not  present  the  characters  pointed  out  by  him  as 
distinguishing  the  Arvicolidce  ;  and,  as  regards  the  cranium  and  lower 
jaw,  it  is  only  in  the  genus  Ncotoma  that  any  approach  is  evinced,  in 
his  opinion.  Under  the  family  Octodontidw  he  places  the  genera 
Ctenomys,  Poephagomys,  Octodon,  and  Abrocoma.  which  last  he  states 
to  be  allied  on  the  one  hand  to  the  genera  Octodon,  Poephagomys,  and 
Ctenomys,  and  on  the  other  to  the  family  Chinchillida:  The  Octo- 
dontidw appear  to  him  to  bear  the  same  relation  to  Echimys  as  the 
Arvicola  do  to  the  Muridce.    [Rodentia;  Htstkicidje;  ScrcRiD^.] 

In  the  collection  of  the  British  Museum  the  student  will  find  speci- 
mens of  nearly  all  the  M uridce  at  present  known.  The  following  is  a 
list  of  the  species  found  in  that  collection,  with  the  countries  in  which 
the  specimens  were  found  : — 

Family  Muridce. 
a.  Murina. 

1.  Acanthomys  Cahirinus,  the  Cairo  Rat.  Egypt 

2.  A .  affinis,  the  Allied  Acanthomys.  Egypt. 

3.  Mus  Bandicota  (Bechstein),  the  Bandicoot,  or  Pig-Rat.  Nepaul 

4.  M.  nitidus  (Hodgson),  the  Shining  Rat.  Nepaul. 

5.  M.  setiger  (Horsfield),  the  Wirok.    Van  Diemen's  Land. 

6.  M.  gigas,  the  Egyptian  Bandicoot.  Egypt. 

7.  M.  decumanus  (Pallas),  the  Norway  Rat.   Great  Britain  and  India. 

8.  M.  Rattus  (Linnaeus),  the  Black  Rat.    Great  Britain. 

9.  M.  penicillatus  (Gould),  the  Pencilled  Rat.    Van  Diemen's  Land. 
10.  M.  Deeumanoides  (Hodgson),  the  Indian  Rat.  Nepaul. 


867  MURIDiE. 


11.  31.  Asiaticus  (Gray),  the  Asiatic  Rat.    Mexico  and  India. 

12.  M.  niviventer  (Hodgson),  the  White-Bellied  Rat.  Nepaul. 

13.  M.  Koh  (Gray),  the  Kok.  India. 

14.  31.  dolkhurus  (Temminck),  the  Hairy-Eared  Rat.  South  Africa. 

15.  31.  A  byssinicus  (Riippell),  the  Abyssinian  Rat.  Abyssinia. 

16.  31.  ElUoti,  Elliot's  Rat.  Madras. 

17.  31.  rufescens  (Gray),  the  Red  House-Rat.  India. 

18.  M.  albipes  (Riippell),  the  White-Footed  Rat.  Abyssinia. 

19.  31.  leucosternum  (Riippell),  the  White-Chested  Rat.  Abyssinia. 

20.  31.  variegalus  (Brants),  the  Variegated  Rat.  Egypt. 

21.  31.  Muscidus  (Linnaeus),  the  Common  Mouse.  Great  Britain  and 
Australia. 

22.  31.  sylvaticus  (Linnaeus),  the  Wood-Mouse.    Great  Britain. 

23.  31.  Mauci,  the  Mauci.  Madras. 

24.  31.  fasciites  (Waterhouse),  the  Brown-Footed  Rat.  Australia, 
Van  Diernen's  Land,  &c. 

25.  31.  Gouldii  (Waterhouse),  the  South  Australian  Rat  South 
Australia. 

26.  31.  fuscus,  the  Brownish  Rat.    South  Australia. 

27.  31.  Australasicus,  the  Australasian  Rat.    South  Australia. 

28.  31.  Novae  Hollandice  (Waterhouse),  Waterhouse's  Mouse. 
Australia. 

29.  31.  delicatidus  (Gould),  the  Delicate  Mouse.    Port  Essiugton. 

30.  31.  pumilio  (Sparmanu),  the  Lineated  Mouse.  Cape  of  Good 
Hope. 

31.  Micromys  minutm  (Selys  de  Longchamp),  the  Harvest-Mouse. 
Great  Britain. 

32.  Callomys  Imcopus  (Waterhouse),  the  American  Field-Mouse. 
America. 

33.  Vandelcuria  oleracea  (Gray),  the  Meinalka.  Madras. 

34.  V.  dumcticola,  Hodgson's  Free  Mouse.  Nepaul. 

35.  Ncsolcia  Uardwickii  (Gray),  the  Nesoki.  India. 

36.  Pseudomys  Grayii,  Gray's  Pseudomys.  Australia. 

37.  P.  Australia  (Gray),  the  Pseudomys.  Australia. 

38.  Golunda  ElUoti  (Gray),  the  Galandi.  Madras. 

39.  G.  Meltada  (Gray),  the  Meltada.  Madras. 

40.  G.  Barbara,  the  Barbary  Mouse.    North  Africa. 

41 .  Lcggada  Booduga  (Gray),  the  Buduga.  Madras. 

42.  L.  platythrix  (Gray),  the  Leggade.  Madras. 

43.  Uolochilas  aviculoides,  the  Bogota  Rat.    Santa  F6  de  Bogota. 

44.  H.  Brasiliensis,  the  Brazilian  Rat.  Bahia. 

45.  H%  nasutus,  the  Sharp-Nosed  Rat.    Brazil  (?). 

46.  H.  Angouya  (Brandt),  the  Angouya.  Brazil. 

47.  Abrothrix  obscurus  (Waterhouse),  the  Dusky  American  Rat. 
South  America. 

48.  Cricetus  fruiiicidarius  (Pallas),  the  Hamster.  Europe. 

49.  Bendromys  typicus  (A.  Smith),  the  Free  Mouse.  Cape  of  Good 
Hope. 

50.  B.  melanotus  (A.  Smith),  the  Black-Backed  Free  Mouse.  Cape 
of  Good  Hope. 

51.  Phlceomys  Cumingii  (Waterhouse),  the  Phlaeomys.  Manilla. 

52.  llapalotis  albipes  (Lichtenstein),  the  Rabbit-Rat.  Australia. 

53.  H.  melanuva  (Gould),  the  Black-Tailed  Rabbit-Rat. 

54.  H.  Gouldii  (Gray),  Gould's  Rabbit-Rat.    Port  Essington. 

b.  Arvicolina. 

55.  Meriones  Labradorius  (Richardson),  the  Katse.   North  America. 

56.  Euryotis  irroratus  (Brants),  the  Vley  Muis.    South  Africa. 

57.  E.  Brantsii  (A.  Smith),  the  Vlakte  Muis.    Cape  of  Good  Hope. 

58.  E.  unisulcata  (A.  Smith),  the  One-Grooved  Euryotis. 

59.  Otomys  typicus  (A.  Smith),  the  Otomys.    Cape  of  Good  Hope. 

60.  O.  albicaudatm  (A.  Smith),  the  White-Tailed  Otomys.  Cape  of 
Good  Hope. 

61.  Sigmodon  hispidum  (Say),  the  Sigmodon.  Florida. 

62.  Neotoma  Floridana  (Say),  the  Neotoma.  Florida. 

63.  Teonoma  Drummondii,  the  Teonoma.    North  America. 

64.  Ctenodactylus  Massoni  (Gray),  the  Gundi.  Cape  of  Good 
Hope  (?). 

65.  3fynom.es  riparius,  the  Bank  Meadow-Mouse.    North  America. 

66.  Arvicola  amphibius  (Desmoulins),  the  Water-Rat.  Great  Britain. 

67.  A.Americanus  (Gray),  the  American  Water-Rat.  South  America. 

68.  A.  Pennsylv aniens  (Richardson),  Wilson's  Meadow-Mouse.  Hud- 
son's Bay. 

69.  A.  xanthognathus  (Leach),  the  Yellow-Cheeked  Vole.  North 
America. 

70.  A.  arvalis,  the  Campagnol.    Great  Britain  and  Belgium. 

71.  A.  subterruneus  (Selys  de  Longchamp),  the  Subterranean  Vole. 
Belgium. 

72.  A.  glareolus,  the  Bank  Campagnol.    Great  Britain. 

73.  A.  Roylei  (Gray),  the  Indian  Vole.  India. 

74.  A.  (?)  hydrophilas  (Hodgson),  the  Nepaul  Vole.  NepauL 

75.  A.  (?),  the  Russian  Vole.    Russian  Soongoro. 

76.  A.  noveboracensis  (Richardson),  the  Sharp-Nosed  Meadow-Mouse. 
North  America. 

77.  A.  borealis  (Richardson),  the  Awinnak,  or  Northern  Meadow- 
Mouse.    North  Amerioa. 

78.  3fyodes  helvolus,  the  Tawny  Lemming.    Alpine  swamps. 

79.  31.  trimucronatus,  Back's  Lemming,    North  America. 
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80.  31.  Lemmus,  the  Lemming.  Norway. 

81.  31.  Hudsonius  (E.  Sabine),  the  Hudson's  Bay  Lemming.  North 

America. 

82.  Lemmus  Greenlandicus,  the  Owinyak,  or  Greenland  Lemming. 
Hudson's  Bay. 

c.  Saccomyna. 

83.  Bipodomys  Phillipsii  (Gray),  the  Pouched  Jerboa  Mouse. 

Mexico. 

84.  Ileteromys  anomalus  (Gray),  the  Spiny  Pouched  Rat.  Trinidad. 

d.  Castorina. 

85.  Castor  Fiber  (Linnajus),  the  Beaver.    North  America. 

86.  Myopjotaiiius  Coypus  (T.  Geoffroy),  the  Coypu,  or  Racoonda. 
Central  America  and  Chili. 

87.  Fiber  zibethicus  (Desmoulins),  the  Ondatra.    North  America. 

88.  Hydromys  chrysogaster  (Geoffroy),  the  Hydromys.  Van  Die- 
men's  Land. 

e.  Echimyna. 

89.  Octodon  Begus,  the  Cucurrito,  or  the  Degus.  Chili. 

90.  Aulacodus  Swinderianus  (Temminck),  the  Ground  Pig.  South 
Africa. 

91.  Echimys  myosuros  (T.  Geoffroy),  the  Red-Tailed  Echimys, 
Tropical  America. 

92.  Petromys  typicus  (A.  Smith),  the  Rock-Mouse.    South  Africa. 

Fossil  3Iuridce. — Arvicola  (Lace"p.,  Lemmus,  Link.). — 1,  Campagnol 
des  Schistes  de  Bohfcme  (Cuv.);  Bohemia.  2,  Campagnol  des  Cavernea 
(Cuv.) ;  bone-caves,  Kirkdale.  (Buckland,  '  Reliq.  Diluv.')  3,  Petit 
Campagnol  des  Cavernes  (Cuv.) ;  bone-caves,  Kirkdale.  (Buckland, 
'Reliq.  Diluv.'),  where  it  would  seem  that  there  maybe  other  species. 
Arvicolce  also  occur  in  the  bone  breccias  of  Cette,  Nice,  Corsica,  and 
Sardinia ;  in  the  tertiary  of  Puy-de  Dome  ;  and  in  the  bone-caves  of 
Gailenreuth,  Sundwick,  &c. 

Dr.  Buckland  notices  the  extreme  abundance  of  the  teeth  of  Water- 
Rats  in  the  Kirkdale  Cave.  The  same  author  remarks  that  the 
teeth  and  bones  of  Water-Rats  had  been  found  by  Cuvier  to  occur 
abundantly  in  many  of  the  osseous  breccias  from  the  shores  of  the 
Mediterranean  and  Adriatic,  and  that  the  Baron  had  also  in  his  collec- 
tion a  large  mass  from  Sardinia,  composed  exclusively  of  the  bonea 
and  teeth  of  these  animals,  nearly  as  white  as  ivory,  and  slightly 
adhering  together  by  delicate  stalagmite.    ('  Reliquiae  Diluvianae.') 

Myoxus. — 1,  Loir  des  Platricres  (Cuv.),  Gypsum  of  Montmartre. 
2,  Second  Loir  des  Platrieres  (Cuv.),  Gypsum  of  Montmartre.  3, 
3Iyoxus  primigenins  (Meyer,  Arctomys  primigenia,  Kaup).  Another 
Myoxus  is  recorded  from  the  Giningen  beds.  Dr.  Buckland,  in  his 
'  List  of  Vertebral  Animals  found  in  the  Gypsum  of  the  Paris  Ba3in,' 
records  two  small  species  of  Dormouse,  those  above  noticed  in  all 
probability,  as  extinct  species. 

Mus. — 1,  31.  Musculus  fossilis  (Karg),  CEningen  beds.  Remains  of 
Mice  have  also  been  found  in  the  bone-caves  and  Osseous  Breccias. 
Thus  Dr.  Buckland  describes  and  figures  ('  Reliq.  Diluv.,'  p.  15,  pi.  11) 
the  jaw  and  teeth  of  a  mouse  from  the  Kirkdale  Cave.  In  the  Eocene 
formation  (lacustrine)  of  Cournou,  in  Auvergne,  a  Rat  is  recorded  as 
one  of  the  animals  found  with  the  fossil  eggs  of  aquatic  birds. 

Bipus  (Gerbillus,  De3m. ;  3Ieriones,  111.). — Remains  of  this  form  are 
recorded  in  the  Tertiary  beds.  Bean  iron-ore  of  the  Rauh  Alp.  (Jaeger). 
Russia.  (Fischer.) 

Ctenomys. — Mr.  Darwin  found  at  Bahia  Blanca,  in  a  cliff  of  red 
earth,  part  of  the  head  of  a  Ctenomys  ;  the  species  being  different  from 
the  Tucutuco,  but  with  a  close  general  resemblance. 

Spermophilus. — S.  superciliosus  (Kaup).  Tertiary  :  Eppelsheim  Sand. 

MUS.  [MURIDJ5.] 

MUSA,  a  genus  of  Endogenous  Plants,  the  type  of  the  natural 
order  3Iusacew.  The  species  consist  of  herbaceous  plants,  having  a 
gigantic  simple  stem,  thickly  clothed  with  the  sheathing  petioles  of 
long,  broad,  horizontal  leaves,  which  form  a  tuft,  like  that  of  some 
palm,  on  the  apex  of  the  stem.  These  leaves  are  of  a  firm  but  thin 
texture,  and  are  undivided  ;  but  having  simple  veins  running  directly 
from  the  margin  towards  the  midrib,  and  presenting  a  broad  surface 
to  the  wind,  they  are  always  torn  into  broad  strap-like  divisions, 
which  give  them  a  compound  appearance.  From  the  midst  of  these 
leaves  proceeds  the  inflorescence,  consisting  of  a  compound  spike  of 
great  size,  each  of  whose  divisions  is  inclosed  in  a  large  bract  or  spathe, 
loaded  with  male  flowers  at  its  base,  but  bearing  females  or  hermaphro- 
dites at  the  upper  end.  The  perianth  consists  of  6  superior  divisions, 
five  of  which  are  grown  together  into  a  tube,  slit  at  the  back,  while 
the  sixth  is  small  and  concave.  There  are  6  stamens,  one  or  more  of 
which  are  imperfect.  The  ovary  is  inferior,  3-celled,  with  a  double 
row  of  numerous  ovules  in  each  cell ;  the  style  is  short ;  the  stigma 
is  funnel-shaped,  and  obscurely  6-lobed.  The  fruit  is  an  oblong 
fleshy  body,  obscurely  3-5-cornered,  containing  numerous  seeds  buried 
in  pulp.  The  latter  are  roundish,  the  size  of  a  pea,  flattened,  with  a 
hard  brittle  shell,  which  is  indented  at  the  hilum. 

This  genus  is  one  of  the  most  important  of  those  found  in  tropical 
countries,  to  which  the  species  are  confined  in  a  wild  state.  The  M. 
Sapientum,  or  Plantam,  of  which  the  Banana,  or  M.  paradisiaca,  is  a 
slight  variety,  has  a  fruit  used  to  a  prodigious  extent  by  the  inhabit- 
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Plantain  (Musa  Sapientum), 


ants  of  the  torrid  zone  ;  and,  from  its  nutritious  qualities  and  general 
use,  it  may,  whether  used  in  a  raw  or  dressed  form,  be  regarded 
rather  as  a  necessary  article  of  food  than  as  an  occasional  luxury.  In 
equinoctial  Asia  and  America,  in  tropical  Africa,  in  the  islands  of  the 
Atlantic  and  Pacific  oceans,  wherever  the  mean  heat  of  the  year 
exceeds  24  centigrade  degrees  (75°  Fahrenheit),  the  plantain  is  one  of 
the  most  interesting  objects  of  cultivation  for  the  subsistence  of  man. 
Three  dozen  fruits  will  maintain  a  person,  instead  of  bread,  for  a 
week,  and  even  appears  a  better  diet  in  warm  countries.  Indeed  the 
plantain  is  often  the  whole  support  of  an  Indian  family.  The  fruit 
is  produced  from  among  the  immense  leaves,  in  bunches  weighing 
from  30  to  80  lbs.,  of  various  colours,  and  of  great  diversity  of  form. 
It  usually  is  long  and  narrow,  of  a  pale-yellow  or  dark-red  colour, 
with  a  yellow  farinaceous  flesh.  But  in  form  it  varies  to  oblong  and 
nearly  spherical ;  and  in  colour  it  offers  all  the  shades  and  variations 
of  tints  that  the  combination  of  yellow  and  red,  in  different  propor- 
tions, can  produce.  Some  sorts  are  said  always  to  be  of  a  bright- 
green  colour.  In  general,  the  character  of  the  fruit  to  au  European 
palate  is  that  of  mild  insipidity ;  some  sorts  are  even  so  coarse  as  not 
to  be  edible  without  preparation.  The  greater  number  however  are 
eaten  in  their  raw  state,  and  some  varieties  acquire  by  cultivation  a 
very  exquisite  flavour,  even  surpassing  the  finest  pear.  In  the  better 
sorts  the  flesh  has  a  fine  butter -yellow  colour,  is  of  a  delicate  taste, 
and  melts  in  the  mouth  like  marmalade.  To  point  out  all  the  kinds 
that  are  cultivated  in  the  East  Indies  alone  would  be  as  difficult  as  to 
describe  the  varieties  of  apples  and  pears  in  Europe,  for  the  names 
vary  according  to  the  form,  size,  taste,  and  colour  of  the  fruits.  Sixteen 
principal  kinds  are  described  at  length  by  Rumphius,  from  which  all 
the  others  seem  to  have  diverged.  Of  these  the  worst  are,  Pisang 
Swangi,  Pisang  Tando,  and  Pisang  Gabba-Gabb  ;  and  the  best  are  the 
round,  soft,  yellowish  sorts,  called  Pisang  Medji  and  Pisang  Radja. 
Some  cultivators  at  Batavia  boast  of  having  80  sorts.  Rheede  dis- 
tinguishes 14  varieties  by  name,  as  natives  of  Malabar.  In  Sumatra 
alone  20  varieties  are  cultivated,  among  which  the  Pisang  Amass,  or 
Small  Yellow  Plantain,  is  esteemed  the  most  delicate,  and  next  to 
that  the  PisaDg  Raja,  Pisang  Dingen,  and  Pisang  Kalle".  In  the  West 
Indies,  plantains  appear  to  be  even  more  extensively  employed  than 
m  the  eastern  world.  The  modes  of  eating  them  are  various.  The 
best  sorts  are  served  up  raw  at  table,  as  in  the  East  Indies,  and  have 
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boon  compared  for  flavour  to  an  excellent  reinctte  apple  after  its  sweet- 

ncHH  has  been  condensed  by  keeping  through  the  winter.  Hombtimer 
they  are  baked  in  their  skins,  and  then  they  taste  like  the  bent  stewed 
pears  of  Europe.  They  are  also  the  principal  ingredient  in  a  variety 
of  dishes,  particularly  in  one  called  iiiaritdgue,  which  is  made  of  slices 
of  them  fried  in  butter  and  powd>red  over  with  fine  sugar.  Of  the 
many  cultivated  sorts,  that  called  by  the  French  La  Banauo  Muaqueo 
is  considered  the  best ;  it  is  less  than  the  others,  but  has  a  more 
delicate  flavour.  There  are  uncoloured  figures  of  the  plantain  fruit 
in  Rheede's  '  Mortus  Malabaricus,'  vol.  i.,  plates  12,  13,  and  14;  and 
coloured  ones  in  Tussac's  '  Flore  dea  Antilles,'  plates  1,2.  All  hot 
climates  seem  equally  congenial  to  tho  growth  of  this  plant ;  in  Cuba 
it  is  even  cultivated  in  situations  where  the  thermometer  descends  to 
7  centesimal  degrees  (15°  Fahrenheit),  and  sometimes  nearly  to  freez- 
ing point.  There  is  a  hardy  variety  called  Camburi,  which  ia  grown 
with  success  at  Malaga. 

The  Plantain  prefers  a  rich  fat  soil ;  for  in  sandy  places,  where  it 
flowers  abundantly,  it  produces  no  fruit. 

In  the  climates  that  suit  it,  there  is  no  plant  more  extensively 
useful,  independently  of  its  being  an  indispensable  article  of  food.  A 
tough  fibre,  capable  of  being  made  into  thread  of  great  fineness,  is 
obtained  from  its  stem  ;  and  the  leaves,  from  their  breadth  and  hard- 
ness, form  an  excellent  material  for  the  thatch  of  cottages.  An 
intoxicating  liquor  is  also  made  from  the  fruits  whon  fermented,  and 
the  young  shoots  are  eaten  as  a  delicate  vegetable. 

The  Banana  of  hot  countries  is  a  mere  variety  of  the  Plantain, 
distinguished  by  being  dwarf,  with  a  spotted  stem  and  a  more  delicate 
fruit.  Botanists  call  it  Musa  paradisiaca,  iu  allusion  to  au  old  notion 
that  it  was  the  Forbidden  Fruit  of  Scripture  :  it  has  also  been  supposed 
to  be  what  was  intended  by  the  grapes,  one  bunch  of  which  was 
borne  upon  a  pole  between  two  men,  that  the  spies  of  Mose3  brought 
out  of  the  Promised  Land.  The  only  argument  of  any  importance 
in  support  of  tho  latter  opinion  is,  that  there  is  no  other  fruit  to  which 
the  weight  of  the  fruit  of  Scripture  will  apply. 

All  the  genus  is  Asiatic ;  the  wild  plantain  is  found  in  the  forests 
of  Chittagong,  where  it  blossoms  during  the  rains;  M.  coccinea,  a 
dwarf  sort,  with  a  stem  not  more  than  3  or  4  feet  high,  is  found  in 
China ;  M.  ornata  and  M.  superha  inhabit  the  forests  of  Bengal ;  M. 
glauca  is  from  Pegu ;  M,  textilia  is  from  the  Philippines,  where  it 
furnishes  the  valuable  thread  called  Manilla  Hemp.  There  is  also  in 
the  gardens  of  England  a  plant  called  M.  Cavendishii,  not  above  3  feet 
high,  and  fruiting  abundantly  at  that  size,  the  origin  of  which  is  said 
to  be  Mauritius. 

MUSA'CEiE,  Musads,  a  natural  order  of  Endogens,  of  which  the 
genus  Musa  is  the  representative.  They  are  stemless  or  nearly  stem- 
less  plants,  with  leaves  sheathing  at  the  base  and  forming  a  kind  of 
spurious  stem,  often  very  large  ;  their  limb  separated  from  the  taper 
petiole  by  a  round  tumour,  and  having  five  parallel  veins  diverging 
regularly  from  the  midrib  towards  the  margin.  Flowers  spathaceous ; 
perianth  6-parted,  adherent,  petaloid,  in  two  distinct  rows,  more  or 
less  irregular;  stamens  6,  inserted  upon  the  middle  of  the  divisions, 
some  always  becoming  abortive ;  anthers  linear,  turned  inwards, 


Musaceee. 

1,  a  Musaceous  flower,  with  its  inferior  ovary  ;  2,  the  sexual  apparatus  of  a 
male  flower ;  3,  ditto  of  a  female  flower  ;  4,  n  section  of  an  ovary  ;  5,  a  ripe 
fruit ;  6,  the  same  cut  through  transversely. 


971 


MUSANGA. 


MUSCI. 


•73 


2-  celled,  often  having  a  membranous  petaloid  crest;  ovary  inferior, 

3-  celled,  many-seeded,  rarely  3-seeded;  ovules  anatropal;  style  simple  ; 
sticma  usually  3-lobed.  Fruit  either  a  3-celled  capsule,  with  a  locu- 
licidal  dehiscence,  or  succulent  and  iudehiscent.  Seeds  continuous, 
surrounded  by  hairs,  with  an  integument  which  is  usually  crustaceous; 
embryo  orthotropal,  oblong-linear,  or  mushroom-shaped,  with  the  radi- 
cular end  touching  the  hilum,  having  pierced  through  the  mealy  albumen. 

The  species  are  stately  and  always  beautiful  herbaceous  plants  with 
the  aspect  of  a  plantain,  and  with  large  bracts  and  spathes,  which  are 
usually  coloured  of  some  gay  tiut.  The  characteristic  marks  of  the 
order  are  to  have  an  inferior  ovary,  with  very  irregular  and  unsym- 
metrical  flowers,  whose  sexual  apparatus  is  not  consolidated.  It  is 
chiefly  by  these  distinctions  that  it  is  known  from  Amaryllidacece. 
In  some  the  fruit  is  fleshy,  as  in  the  Plantain  ;'  in  others  it  is  dry  and 
capsular.  Only  4  genera  are  known  of  this  order,  consisting  of  about 
20  species,  all  of  striking  beauty.  Heliconia  is  the  principal  American 
form,  nearly  all  the  others  being  found  in  the  Old  World ;  of  these 
the  species  are  conspicuous  for  their  brilliantly-coloured  rigid  boat- 
shaped  bracts,  sometimes  yellow,  sometimes  scarlet,  and  even  a  mix- 
ture of  both.  The  species  of  Strelitzia  are  Cape  plants  with  rigid 
glaucous  leaves,  and  singularly  irregular  flowers  of  considerable  size, 
coloured  yellow  and  blue  or  pure  white.  Finally,  the  Kaveuula  of 
Madagascar  (Urania  speciosa),  a  noble  palm-like  plant,  is  remarkable 
for  the  brilliant  blue  colour  of  the  lacerated  pulpy  aril  which  envelopes 
the  seeds ;  the  latter  are  used  for  dyeing  in  Madagascar,  but  none  of 
the  order  are  of  any  important  use  to  man,  with  the  exception  of  the 
Musas  themselves.  [Musa.] 

MUSANGA,  the  name  of  the  seeds  of  species  of  Cecropia  and 
A  rtocarpus,  used  by  the  Africans  of  the  Gold  Coast. 

MUSCA.  [MusciDjE.] 

MUSCALES,  an  alliance  of  Acrogenous  Plants  in  Lindley's  arrange- 
ment of  the  Vegetable  Kingdom.  It  includes  two  divisions : — 
1.  Hepaticce  ;  2.  Musci.  The  Hepaticai  include  the  orders  Hicciacece, 
Marchantiaccce,  Jungermanniacece,  and  Equisetacece.  [Acbooens  ; 
RicciACEiE  ;  JcngermanniacejE  ;  Marcuahtiace^e  ;  Equisetacece.] 
The  Musci  include  the  orders  Andrceacece  and  Bryacece.  [Musci.] 

MUSCARDINE,  the  name  given  to  a  disease  to  which  silk-worms 
are  subject,  and  which  often  causes  great  injury  to  those  who  cultivate 
these  animals  for  the  sake  of  their  silk.  This  disease  is  attended  with 
the  development  of  a  fungus  belonging  to  the  genus  Botrytis,  and  has 
been  named  by  Balsamo  and  Montagne  B.  Bassiana.  This  plant, 
which  is  characteristic  of  the  disease,  can  be  propagated  by  the  intro- 
duction of  spores  into  a  healthy  caterpillar.  The  result  of  the  changes 
produced  upon  the  blood  and  tissues  of  the  animal  is  its  death.  This 
disease  is  much  more  common  some  years  thau  others.  It  frequently 
spreads  to  other  insects ;  and  the  caterpillars  of  other  Lepidoptera  can 
be  inoculated  by  the  spores  of  the  Botrytis.  When  once  the  disease  has 
appeared  there  seems  to  be  no  means  of  checking  it.  The  best  mode 
of  prevention  is  to  take  care  that  the  caterpillars  are  not  over-crowded, 
and  that  they  have  a  sufficient  supply  of  fresh  food.  The  predispo- 
sition to  this  disease  amongst  silk-worms  seems  to  be  brought  on  by 
the  same  causes  as  those  which  act  upon  the  human  system,  and 
render  it  favourable  to  the  attacks  of  epidemic  diseases.  [Entophtta  ; 
Fungi;  Botrytis ;  Mouldiness.]  (Robin, Hist,  des  Vegetaux Parasites.) 

MUSCA'RI,  a  genus  of  Plants  belonging  to  the  natural  order 
Liliacece.  It  has  a  globose  and  subcylindrical  perianth,  narrowed  at 
the  mouth,  and  6-toothed;  the  stamens  are  inserted  at  about  the 
middle  of  the  tube,  the  filaments  not  decurrent. 

M.  racemosum,  Grape-Hyacinth,  is  the  only  British  species  of  this 
genus.  It  abounds  in  Suffolk,  near  Pakenham,  and  is  found  in  some 
other  parts  of  Great  Britain.  It  has  ovate  nodding  crowded  flowers, 
the  upper  ones  nearly  sessile,  abortive  ;  the  leaves  linear,  flaccid,  and 
recurved.  The  flowers  are  of  a  dark-blue  colour.  It  grows  most 
abundantly  in  sandy  fields. 

The  bulbs  of  M.  moschatum  are,  according  to  Lindley,  emetic. 

(Babington,  Manual  of  Brit.  Botany  ;  Lindley,  Veget.  Kingdom.) 

MUSCHELKALK.  A  Calcareous  Rock,  interposed  in  the  midst  of 
the  New  Red-Sandstone  System,  receives  this  name  in  Germany,  and 
though  it  is  not  more  carboniferous  thau  some  other  limestones,  yet 
it  is  much  richer  in  organic  remains  than  the  average  of  the  strata 
with  which  it  is  associated.  This  rock  occupies  a  considerable  space 
in  the  vicinity  of  the  Harz,  Schwarzwald,  and  Vosges  Mountains,  but 
is  unknown  in  the  British  Isles,  though  several  small  bands  of  calca- 
reous rock  interlaminate  the  variegated  clays  of  the  Red-Sandstone 
System.  Bronn  ('  Lethoea  Geognostica')  presents  the  following  synop- 
sis of  the  strata  in  this  formation,  as  it  appears  on  the  flanks  of  the 
Black  Forest : — 

Keuper  Formation. 
Dolomite  (Nagelfels,  Malbstein). 
(  Pectinite  Limestone, 
j  Rogenstein  (Oolitic). 
-{  Encrinitic  Limestone.  "1 
I  Palinurenkalk,  y 
{_  Encrinitic  Limestone.  J 
Dark  Clay  and  Anhydrite,  with  Dolomite, 

Swinestone,  and  Rock-Salt. 
Limestone  and  Dolomite  Marls,  with  Gypsum 
and  Rock-Salt. 


Dolomite  . 

Limestone  of 
Friedrichshall 

Anhydrite  . 
Wellenkalk  . 


Bunter  Sandstein. 

The  fossil  remains  of  the  Muschelkalk  participate  in  the  more 
common  species  of  the  Bunter  Sandstein  below  and  the  Keuper 
above;  but  among  the  peculiar  species  may  be  reckoned  Encrinus 
moniliformis  and  Ammonites  (ceratites)  nodosus.  Saurian  reptiles  occur 
in  this  rock. 

MUSCI,  or  MOSSES,  constitute  a  group  of  Cryptogamic  or  Flower- 
less  Plants,  of  considerable  extent  and  of  great  interest  on  account  of 
their  very  singular  structure.  They  are  in  all  cases  of  small  size, 
never  exceeding  a  few  inches  in  height,  and,  though  often  of  almost 
microscopical  minuteness,  are  furnished  with  leaves  arranged  over  a 
distinct  axis  of  growth,  and  are  propagated  by  means  of  reproductive 
apparatus  of  a  peculiar  nature.  They  have  no  trace  of  spiral  or  other 
vessels  in  their  tissue,  but  are  formed  entirely  of  cellular  tissue,  in  the 
stem  lengthened  into  tubes.  For  a  long  time  they  were  thought  to  be 
destitute  of  stomates,  but  these  were  discovered  by  Treviranus  and 
Unger,  and  afterwards  by  Mr.  Valentine.  ('  Transactions  of  the  Linnean 
Society,'  vol.  xviii.  p.  239.)  In  addition  to  the  stomates,  several 
species  are  pierced  with  large  round  openings,  which  are  sometimes 
inhabited  by  a  wheel-animalcule — the  Rotifer  vulgaris. 

The  organs  of  fructification  are  of  two  kinds.  The  most  universal 
and  most  conspicuous  is  the  Urn  (Sporangium,]or  Theca),  in  which  the 
spores,  or  seed-like  bodies,  are  generated.  If  the  axils  of  the  leaves 
of  a  moss  are  examined  at  the  proper  season  of  the  year,  there  will 
bo  found  in  some  of  them  clusters  of  articulated  filaments  swollen  at 
the  base,  from  among  which  some  one  will  be  larger  than  the  remain- 
der, and  go  on  growing  while  they  are  arrested  in  their  development. 
After  a  while  this  body  is  found  to  have  an  exterior  membranous 
coating,  which  separates  from  the  base  by  a  circular  incision,  but 
which  otherwise  adheres  to  the  part  beneath  it.  The  latter,  which  is 
the  young  urn,  gradually  acquires  a  stalk,  called  the  Seta,  upon  which 
it  is  elevated  above  the  leaves,  carrying  the  outer  membrane  upwards 
on  its  point,  so  that  when  full  grown  it  is  covered  by  it  as  with  a 
cap— then  called  a  Calyptra.  The  urn  itself  is  closed  by  a  lid,  or  Oper- 
culum, and  contains  the  spores  arranged  in  a  cavity  surrounding  a 
central  column,  or  Columella.  Its  rim  is  bordered  by  a  double  row  of 
processes,  often  resembling  jointed  teeth,  and  called  the  Peristome, 
one  set  of  which  appears  to  belong  to  the  outer  shell  of  the  urn  and 
the  other  to  the  inner.  Usually  the  urn  grows  from  a  "fleshy  tubercle 
called  the  Apophysis,  the  station  of  which  is  in  most  cases  at  the  base 
of  the  seta,  but  in  Splanchnum  forms  a  curious  process  at  the  aDex  of 
the  seta,  immediately  below  the  urn. 


Fiiaidens  Adiantoides. 

1,  an  entire  Plant,  much  magnified  ;  2,  a  cluster  of  young  Urns  ;  3,  an  Urn, 
full  grown,  with  its  Calyptra,  4,  removed ;  5,  the  Urn  with  the  Operculum 
fallen  off ;  6,  a  portion  of  the  Peristome. 

A  second  set  of  organs,  to  which  the  name  of  Antheridia  or  Stami- 
nidia  has  been  applied,  are  also  observed.  These  are  also  found 
clustered  in  the  axils  of  leaves ;  they  consist  of  membranous,  cylin- 
drical, jointed,  or  jointless  bodies,  irregularly  opening  at  the  point, 
and  discharging  a  mucous  turbid  fluid ;  they  are  surrounded  by 
paraphyses,  or  jointed  filaments,  like  the  urns  themselves.  (See  the 
figures  on  the  next  column.) 

The  function  of  these  two  sets  of  organs  has  long  been  a  matter  of 
dispute.  The  following  account  from  Mr.  Henfrey's  report  on  the 
'Reproductive  Organs  of  the  Higher  Cryptogamia,'  made  to  the 
British  Association  in  1851,  will  supply  all  the  information  that  is  at 
present  known  on  this  subject : — 

"On  no  subject  has  more  discussion  been  maintained  than  on  the 
existence  of  sexes  among  the  Cryptogamous  Families.  The  discovery 
of  the  two  kinds  of  organs,  the  Antheridia  and  Pistillidia,  in  the 


»73 


MUSCI. 


MUSCI. 


971 


Gymnostomum  ovatum. 


1,  a  Setn,  bearing  on  the  apex  nn  urn,  from  which  the  operculum  is  risinpr, 
proceeding  from  an  apophysis  at  the  base,  where  it  is  surrounded  by  para- 
physes  ;  2,  a  group  of  young  Urns,  among  which  a  few  paraphyscs  are  mixed  ; 

3,  a  cluster  of  Staminidia  and  Furaphyscs,  surrounded  by  scale-like  leaves ; 

4,  three  Staminidia  surrounded  by  four  Paraphyses  ;  5,  a  Spore  ;  G,  the  6auic  in 
the  first  stage  of  germination;  7,  the  same  in  a  more  advanced  state. 

Mosses  and  Hepaticm,  and  of  the  peculiar  organs  containing  analogous 
spiral  filaments  in  the  Characece.  were  for  a  long  time  the  chief  facts 
brought  forward  by  those  who  supported  the  sexual  hypothesis ;  and 
in  the  endeavour  to  carry  out  the  view  into  the  other  tribes,  a  similar 
nature  to  that  of  the  antheridia  was  attributed  to  most  varied 
structures  in  the  Ferns  and  other  plants.  These  attempts  to  find 
distinct  sexual  organs  were  in  some  instances  pursued  with  so  little 
judgment,  that  the  opinion  has  of  late  years  fallen  in  some  degree 
into  discredit,  and  two  circumstances  contributed  still  further  to 
strengthen  the  doubts  which  were  entertained.  The  first  was  the 
exact  analogy  pointed  out  by  Professor  Von  Mohl,  between  the  mode 
of  development  of  the  spores  of  the  Cryptogamia  and  the  pollen- 
grains  of  the  flowering  plants,  which  interfere  very  importantly  to 
prevent  any  comparison  between  the  sporangia  and  ovaries,  and 
apparently  determined  the  analogy  of  the  former  to  be  with  anthers. 
The  second  was  the  discovery  by  Professor  Nageli,  of  organs  pro- 
ducing spiral  filaments,  therefore  analogous  to  the  antheridia  of  the 
Mosses,  on  the  germ  frond,  or  pro-embryo  developed  from  the  spores 
of  the  Ferns. 

"At  the  same  time,  the  facts  observed  in  Pihdaria  were  altogether 
equivocal.  Mr.  Valentine  traced  the  development  of  the  larger  spores, 
exhibiting  in  germination  an  evident  analogy  to  ovules,  from  cells 
closely  resembling  the  parent-cells  of  pollen  and  spores ;  while  Pro- 
fessor Schleiden  stated  that  he  had  observed  a  fertilisation  of  these 
supposed  ovules  by  the  smaller  spores  resembling  pollen-grains,  and 
thus  seemed  to  remove  the  ground  for  attributing  a  fertilising  influence 
to  the  spiral  filaments  contained  in  the  so-called  antheridia  of  the 
Cryptogams. 

"In  this  state  the  question  remained  until  1848,  when  Count 
Suminski  published  his  observations  on  the  germination  of  Ferns, 
showing  that  the  researches  of  Nageli  had  been  imperfect,  and  that 
two  kinds  of  organs  are  produced  upon  the  pro-embryo  of  the  Ferns, 
one  kind  analogous  to  the  antheridia,  and  the  other  to  the  pistillidia 
of  Mosses  ;  from  the  latter  of  which  the  true  Fern  stem  is  produced, 
like  the  seta  and  capsule  from  the  same  organ  in  the  Mosses ;  further 
stating  that  he  had  actually  observed  a  process  of  fertilisation.  Soon 
after  this  M.  G.  Thuret  discovered  antheridia  like  those  of  the  Ferns 
in  the  Equisetaccce  ;  Nageli  had  previously  published,  in  opposition 
to  Schleiden's  observations,  an  account  of  the  production  of  spiral 
filaments  from  the  small  spores  of  Pilularia;  and  finally,  M.  Mettenius 
discovered  them  in  the  small  spores  of  Isoetcs.  Thus  they  were 
shown  to  exist  in  all  the  families  above  enumerated,  with  the  exception 
of  the  Lijcopodiacae,  in  which  they  have  recently  been  stated  to  exist 
by  M.  Hofmeister. 

"  The  antheridia  of  the  Mosses  occur  in  the  axils  of  the  leaves  or 
collected  into  a  head,  inclosed  by  numerous  variously  modified  leaves  j 
at  the  summit  of  the  stem.    They  are  produced  either  on  the  same 
heads  as  the  pistillidia,  or  in  distinct  heads  on  the  same  individuals,  i 
such  Mosses  being  called  monoecious ;  or  the  heads  are  found  only  ' 
on  distinct  individuals,  such  Mosses  being  termed  dioecious.  The 
structure  of  the  antheridium  is  exceedingly  simple  ;  it  consists  of  an  ] 
elongate,  cylindrical,  or  club-shaped  sac,  the  walls  of  which  are  com-  I 
posed  of  a  single  layer  of  cells,  united  to  form  a  delicate  membrane. 
Within  this  sac  are  developed  vast  numbers  of  minute  cellules,  ] 
completely  filling  it,  rud,  the  sac  bursting  at  its  apex  at  a  certain  j 


period,  theso  vo-ticlcs  are  extruded.  When  the  nearly  perfect  unr.n 
are  placed  in  water,  the  vcHicle*  within  appear  to  almorb  water,  and 
swell  ho  as  to  buret  the  nac  of  the  arith'-ridium,  and  often  adhering 
together,  they  collectively  appear  to  form  ma»men  larger  than  the  cavity 
from  which  they  have  emerged.  Through  the  transparent  wa)ln  may 
bo  seen  a  delicate  filament  with  a  thickened  extremity,  coiled  up  iti 
tho  interior  of  each  vesicle.  Often  before  the  extrusion,  but  always 
shortly  after,  a  movement  of  this  filament  i«  to  bo  observed  when  the 
object  is  viewed  in  water  under  the  microscope.  Tho  filament  is  to 
be  seen  wheeling  round  and  round  rapidly  within  the  cellule,  the 
motion  being  rendered  very  evident  by  the  distinctness  of  tho  thickened 
extremity  of  tho  filament,  which  appears  to  be  coursing  round  the 
walls  of  the  cellule  in  a  circle.  According  to  Unger,  thin  filament 
breaks  out  of  its  parent-cellule  in  iSphuf/num,  and  then  appears  as  a 
spiral  filament  moving  freely  in  water,  in  fact,  as  one  of  the  so-called 
Spermatozoa. 

"The  pistillidia  of  the  Mosses  are  the  rudiments  of  the  fruit  or 
capsules.  When  young,  they  appear  as  flask -shaped  bodies  with  long 
necks,  composed  of  a  single  cellular  membrane.  The  long  neck 
presents  an  open  canal  like  a  style,  leading  to  the  enlarged  cavity  below, 
at  the  base  of  which,  according  to  Mr.  Valentine,  is  found  a  single 
cell  projecting  free  into  the  open  space.  The  single  cell  is  the  germ 
of  the  future  capsule  ;  at  a  certain  period  it  becomes  divided  into  two 
by  a  horizontal  partition,  the  upper  one  of  these  two  again  divides, 
and  so  on  until  the  single  cell  is  developed  into  a  cellular  filament, 
the  young  seta;  the  upper  cells  are  subsequently  developed  into  the 
urn  and  its  appendages,  and  as  this  rises,  it  carries  away  with  it,  as 
the  calyptra,  the  original  membrane  of  tho  pistillidium,  which 
separates  by  a  circumscissile  fissure  from  the  lower  part,  the  future 
vaginula.  These  observations  of  Valentine  are  not  exactly  borne  out 
by  those  of  Schimper  in  some  of  the  detail  points.  According  to  this 
author,  the  lower  part  of  the  pistillidium  (the  germen  of  Dr.  Brown) 
begins  to  swell  at  a  certain  time,  when  a  capsule  is  to  be  produced, 
becoming  filled  with  a  quantity  of  what  he  terms  '  green  granulations.' 
As  soon  as  the  thickness  ha<  become  about  that  of  the  future  seta, 
the  cell-development  in  the  horizontal  direction  ceases,  and  its  activity 
is  directed  chiefly  to  the  upper  part,  which  begins  to  elongate  rapidly 
in  the  direction  of  the  maiu  axis.  This  elongation  causes  a  sudden 
tearing  off  at  the  base,  or  a  little  above  it,  of  the  cell-membrane 
enveloping  the  young  fruit,  and  the  upper  part  is  carried  onwards  as 
the  calyptra;  the  lower  part,  when  any  is  left,  remains  as  a  little 
tubular  process  surrounding  the  seta.  While  the  young  fruit  is  beiLg 
raised  up  by  the  growth  of  the  seta,  the  portion  of  the  receptacle 
upon  which  the  pistillidium  is  borne,  becomes  developed  into  a  kiud 
of  collar,  and  at  length  into  a  sheath  (the  vaginula)  surrounding  the 
base  of  the;  seta,  which  is  articulated  into  it  there. 

"  M.  Hofmeister  again  describes  the  details  much  in  the  same  way  aa 
Mr.  Valentine.  He  states  that  there  exists  at  the  point  where  the 
style  and  germen  of  the  pistillidium  join,  a  cell,  developed  before  the 
canal  of  the  style  has  become  opened.  In  those  pistillidia  which  pro- 
duce capsules  this  cell  begins  at  a  certain  period  to  exhibit  very  active 
increase ;  it  becomes  rapidly  divided  aud  subdivided  by  alternately 
directed  oblique  partitions  into  a  somewhat  spindle-shaped  body, 
formed  of  a  row  of  large  cells.  Meanwhile  the  cells  at  the  base  of 
the  germen  are  also  rapidly  multiplied,  and  the  lower  part  of  the 
pistillidium  is  greatly  increased  in  size.  The  spindle-shaped  body 
continues  to  increase  in  length  by  the  subdivision  of  its  uppermost 
cell  by  oblique  transverse  walls,  and  the  opposition  which  is  offered 
by  the  upper  concave  surface  of  the  cavity  of  the  germen  causes  the 
lower  conical  extremity  of  the  spindle-shaped  body  to  penetrate  intc 
the  mass  of  cellular  tissue  at  the  base  of  the  germen — a  process  which 
resembles  the  penetration  of  the  embryo  into  the  endosperm  in  the 
embryo-sac  of  certain  flowering  plants.  The  base  of  the  spindle- 
shaped  body,  which  is  in  fact  the  rudiment  of  the  fruit,  at  length 
reaches  the  base  of  the  pistillidium,  and  penetrates  even  some  distance 
into  the  tissue  of  the  stem  upon  which  this  is  seated.  The  growth 
of  the  upper  part  going  on  unceasingly,  the  walls  of  the  germen  are 
torn  by  a  circular  fissure,  and  the  upper  half  is  earned  upwards, 
bearing  the  calyptra ;  the  lower  part  forms  the  vaginula.  The  upper 
cell  of  the  spindle-shaped  body  then  becomes  developed  into  the 
capsule,  and  the  calyptra  often  becoming  organically  connected  with 
this,  as  the  base  of  the  seta  does  with  the  end  of  the  stem,  it  in  such 
cases  undergoes  further  development  during  the  time  it  is  being  carried 
upwards  by  the  growing  fruit. 

"  The  view  now  entertained  by  Schimper,  Hofmeister,  and  others  of 
the  reproduction  of  the  Mosses  is,  that  the  antheridia  are  truly  male 
organs,  and  that  they  exert,  by  means  of  the  spiral  filaments,  a  fer- 
tilising influence  upon  the  pistillidia,  it  being  assumed  that  those 
bodies,  or  the  fluid  which  they  are  bathed  in,  penetrate  down  the  canal 
of  the  style,  or  neck-like  portion  of  the  pistillidium,  to  reach  the 
minute  cell,  the  supposed  embryonal  cell,  situated  in  the  globulat 
portion  or  germen  of  tie  pistillidium,  and  thus  render  it  capable  ol 
becoming  developed  into  a  perfect  fruit. 

"  No  such  process  of  fertilisation  has  actually  been  observed  in  the 
Mosses,  and  therefore  all  the  evidence  is  at  present  merely  circum- 
stantial, but  this  is  very  strong.  In  the  first  place  it  is  stated  as  an 
undoubted  fact  by  Schimper  and  Bruch,  that  in  the  dioecious  Mosses, 
those  on  which  the  antheridia  and  pistillidia  occur  in  separate  plants 
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fruit  is  never  produced  on  the  so-called  male  plants,  and  never  on  the 
so-called  female,  unless  the  males  occur  in  the  vicinity.  Several  examples 
are  cited  in  the  work  of  Schimper  above  referred  to.  When  the  sexes 
occur  alone,  the  increase  of  the  plant  is  wholly  dependent  on  the 
propagation  by  gemniae  or  innovations. 

"  By  the  discovery  of  the  antheridia  and  pistillidia  in  the  other 
higher  Cryptogams,  the  arguments  from  analogy  greatly  strengthen 
the  hypothesis  of  the  sexuality  of  Mosses. 

"  Further  observation  is  required  then  for  the  direct  proof  of  the 
occurrence  of  a  process  of  fertilisation  in  the  Mosses ;  but  the  facts 
now  before  us  all  tend  to  prove  their  sexuality,  if  we  argue  from 
analogy,  and  the  probabilities  deduced  from  the  negative  evidence 
above  referred  to,  in  regard  to  the  dioecious  species. 

"  It  is  unnecessary  to  give  any  account  of  the  well-known  structure 
of  the  Moss  capsules  ;  yet,  in  order  to  render  the  comparison  with  the 
phceuomeua  of  the  life  of  Mosses  with  those  of  the  other  leafy  Cryp- 
togams complete,  it  may  be  worth  while  to  allude  to  the  germination 
of  the  spores.  The  spore  is  a  single  cell  with  a  double  coat,  like  a 
pollen-grain ;  this  germinates  by  the  protrusion  of  the  inner  coat  in 
the  form  of  a  filamentous  or  rather  tubular  process,  which  grows  out 
and  becomes  subdivided  by  septa,  so  as  to  form  a  coufervoid  filament. 
The  lateral  branches  bud  out  from  some  of  the  cells,  some  elongating 
into  secondary  filaments,  others  at  once  undergoing  a  more  active 
development,  and  by  the  multiplication  of  their  cells  assuming  the 
condition  of  conical  cellular  masses,  upon  which  the  forms  of  Moss 
leaves  may  soon  be  detected ;  these  cellular  masses  becoming  buds, 
from  which  the  regular  leafy  stems  arise. 

"  Htpaticm. — The  genera  comprehended  in  this  family  present  a 
wonderful  variety  of  structure  in  the  reproductive  organs,  but  in  almost 
all  of  them  the  existence  of  the  two  kinds  of  organs  called  pistillidia 
and  antheridia  have  long  been  demonstrated,  and  in  most  cases  the 
development  of  the  sporangia  from  the  so-called  pistillidia  has  been 
traced.  In  those  genera  in  which  the  plants  most  resemble  the  Mosses 
in  the  vegetative  portion,  as  in  Jungermannia,  the  pistillidia  are  very 
like  those  of  the  Mosses ;  this  is  also  the  case  in  Marchantia ;  but  in 
Pellia,  Anthoceros,  and  other  genera,  the  rudiment  of  the  sporangium 
bears  a  striking  resemblance  to  the  so-called  ovules  of  the  Ferns, 
Rliizocarpecc,  &c,  occurring  upon  the  expanded  fronds  very  much  in 
the  same  way  as  those  bodies  do  upon  the  pro-embryoes  of  the  said 
families.  It  would  occupy  too  much  space  to  enter  into  a  minute 
detail  of  the  various  conditions  that  are  met  with.  It  is  sufficient  to 
Bay  that  in  all  cases  the  physiological  stages  are  analogous  to  those  of 
the  Mosses ;  since  the  pistillidia  produced  upon  the  fronds,  or  leaf- 
bearing  stems,  developed  directly  from  the  spores,  go  on  to  produce  a 
sporangium  alone,  in  which  the  new  spores  are  developed  without  the 
intervention  of  the  stage  of  existence  presented  by  the  pro-embryo  of 
the  Ferns  and  Equisctacea,  where  the  pistillidia  and  antheridia  occur 
upon  a  temporary  frond,  and  the  former  give  origin  to  the  regular 
stem  and  leaves  of  the  plant." 

The  genera  of  Mosses  are  principally  characterised  by  peculiarities 
in  the  peristome,  or  by  modifications  of  the  calyptra,  and  of  the  position 
of  the  urn.  Linnaeus  admitted  very  few  genera,  but  modern  ruuscolo- 
gists  have  increased  the  number  very  largely. 

Mosses  are  found  all  over  the  world  where  the  atmosphere  is  humid. 
They  are  however  more  common  in  temperate  than  in  tropical  climates. 
Mosses  are  among  the  first  plants  that  spring  up  on  the  surface  of 
inorganic  matter,  at  first  appearing  like  a  green  stain,  when  they  merely 
consist  of  germinating  spores,  but  soon  clothing  themselves  with  leaves, 
and  then  by  their  decay  producing  the  earliest  portion  of  decomposed 
vegetable  matter  with  which  the  soil  is  fertilised. 

Lindley  separates  the  genera  Andraa  and  Anoschisma  from  the  rest 
of  his  Musci  under  the  order  Andrceacece.  The  spore-cases  in  this 
order  open  by  valves,  and  have  an  operculum,  but  no  elater3. 

(Bridel,  Bryologia  Universalis ;  Hedwig,  Theoria  Generation!*,  Jec, 
Plantarum  Cryptogamicarum  ;  Endlicher,  Genera  Plantarum  ;  Hooker 
and  Taylor,  Muscologia  Brilannica;  Lindley,  Vegetable  Kingdom; 
Henfrey,  in  Report  of  British  Association,  1851.) 

MUSCICA'PIDJE,  Flycatchers,  a  family  of  Insectivorous  Birds,  so 
named  from  their  mode  of  taking  their  prey.  Thus,  M.  Temminck 
states  that  the  Flycatchers  (Gobe-Mouches)  feed  entirely  on  flies  and 
other  winged  insects,  which  they  catch  as  they  fly  ('  Manuel  d'Orni- 
thologie') ;  and  our  countryman  White  says : — "There  is  one  circum- 
stauce  characteristic  of  this  bird  (the  Spotted  Flycatcher,  Muscicapa 
grisola)  which  seems  to  have  escaped  observation,  and  that  is,  it  takes 
its  stand  on  the  top  of  some  stake  or  post,  whence  it  springs  forth  on 
its  prey,  catching  a  fly  in  the  air,  and  hardly  ever  touching  the  ground, 
but  returning  still  to  the  same  stand  for  many  times  together." 
('  Nat.  Hist,  of  Selborne.') 

Linnaeus,  in  his  last  edition  of  the  '  Systema  Naturae,'  places  the 
genus  Muscicapa,  containing  the  True  Flycatchers,  the  Tyrants  (M. 
Tyrannus),  and  several  other  species  to  the  amount  of  21,  between  the 
genera  Fringilla  and  Motacilla. 

Cuvier  places  the  Gobe-Mouches  (Muscicapa,  Linn.)  between  the 
Pies-Grieches  (Butcher-Birds, Z/anius,  Linn.)  and  the  Cotingas  (Ampelis, 
Linn.).  He  describes  the  group  as  having  the  bill  depressed  horizon- 
tally, and  furnished  with  hairs  or  vibrissae  at  its  base,  and  its  point 
more  or  less  hooked  and  notched  ;  and  he  makes  the  Flycatchers  con- 
sist of  the  Tyrants  (Tyrannus,  Linn.);  the  Moucheroles  (Muscipeta, 


Cuv.) ;  the  Platyrhynques,  or  Broad-Bills ;  certain  species  high  on  the 
legs  and  with  a  short  tail  (Turdus  auritus,  Gin. — Conopophaga,  Vieill.)  j 
the  True  Flycatchers  (Muscicapa,  Cuv.)  ;  and  other  variations  of  form, 
principally  in  the  bill,  which  becomes  more  sleuder  in  some,  thus 
approximating  to  the  Figuiers;  aud  in  others  has  the  arete  a  little 
more  elevated,  whilst  it  is  curved  towards  the  point,  thus  leading  to 
Saxicola.  Cuvier  finishes  by  observing  that  there  are  various  genera 
or  sub-genera  which  come  very  near  to  certain  links  of  the  series  of 
Flycatchers,  though  they  much  surpass  those  birds  iu  size,  such  as 
the  Bald  Tyrants  (Gymnocephalm,  Geoff.),  and  Cephalopterus  (Geoff.). 

[COBACIKA.] 

M.  Temminck  places  his  genu3  Gobe-Mouche  (Muscicapa,  Linn.) 

between  Lanius  (Linn.)  aud  Tardus  (Linn.). 

M.  Vieillot  places  the  Myoth&res,  or  Flycatchers,  between  the 
Cheiidons  (Swallows  and  Goatsuckers)  and  the  Collurions  (Butcher- 
Birds). 

Mr.  Vigors,  at  the  commencement  of  the  section  treating  of  the 
order  Dentiroslrcs,  observes  that  the  depressed  bill  and  insect-food  of 
the  Todidm  introduce  us  at  once  to  the  Muscicapidce,  with  which  they 
are  immediately  connected  by  the  genus  Platyrhynchus,  Desm.  The 
species  that  compose  the  latter  group  were,  he  remarks,  originally 
included  in  the  genus  Todus,  aud  were  separated  from  it  only  on 
account  of  the  comparative  strength  of  their  legs.  "  The  whole  of 
the  Muscicapidce,  indeed,"  continues  Mr.  Vigors,  "  with  which  family 
Platyrhynchus  is  now  united,  have  a  decided  affinity  to  the  last  tribe, 
or  the  birds  which  feed  upon  the  wing,  in  their  broad-based  bills,  the 
vibrissae  that  surround  them,  and  their  similar  habits  of  darting  upon 
their  prey  while  on  the  wing.  Separated  from  them  chiefly  by  the 
strength  and  more  perfect  structure  of  the  leg  and  foot,  they  form 
the  extreme  of  the  succeeding  tribe,  in  which  they  are  numbered  in 
consequence  of  these  distinguishing  characters.  The  line  of  affinity 
between  the  two  tribes  may  thus  be  assumed  as  established."  Mr. 
Vigors  then  states  that  the  families  composing  the  order  Bentirostres 
appear  to  succeed  each  other  as  follows  : — Muscicapida  ;  Laniadce  ; 
MerulMw  ;  Sylviadce  ;  Pipridce.  These  families  are  thus  grouped  by 
him  in  their  typical  disposition  : — 


Rostris  fortioribus 


Normal  Group. 


Aberrant  Group. 


Rostris  debilioribua 


f  Laniadce. 
\  M erulidce. 

{Sylviadce. 
Pipridce. 
Muscicapidce. 


He  further  remarks  that  the  Muscicapidce  contain  a  multitude  of 
species,  diffused  over  every  quarter  of  the  globe,  and  differing  in 
many  points  of  generic  distinction ;  but  hitherto  so  ill-defined,  and 
so  unsatisfactorily  grouped,  that  any  attempt  to  trace  them  in  detail 
through  their  affinities  in  their  present  confusion  would  be  hopeless. 
They  are  all  however,  he  adds,  well  united  together  by  the  essential 
characters  which  distinguish  the  type  of  the  group — the  notched, 
depressed,  and  angular  bill,  and  the  strong  hairs  or  vibrissas  that  sur- 
round its  base.  In  these  characters,  as  well  as  in  their  manners, 
they  partially  correspond  with  the  Laniadm,  from  the  earlier  families 
of  which  they  chiefly  differ  in  their  inferior  power  and  robust- 
ness. Mr.  Vigors  then  entera  among  the  Laniadce  by  the  genus 
Tyrannus,  Cuv.,  which,  in  his  opinion,  unites  them  with  the  Musci- 
capidce, in  which  family  indeed  that  genus  has  generally  been  classed, 
and  from  which  he  would  separate  it,  chiefly  on  account  of  the 
strength  of  the  bill,  wherein  the  character  of  a  Shrike  is  more  con- 
spicuous than  that  of  a  Flycatcher. 

M.  Lesson  makes  the  Muscicapidce  consist  of  the  genera  Tyrannus, 
Monacha,  Eurylaimus,  Platyrhynchus,  Todus,  Myiagra,  Muscicapa, 
Alectrurus,  Brymophila,  Formicivora,  Rhipidura,  Seisura,  Psophodes, 
and  Enicwus. 

Mr.  Swainson  ('Classification  of  Birds')  is  of  opinion  that  the 
Water-Chats  (Fluvicolince)  seem  to  connect  the  Tyrant  Shrikes  with 
the  Flycatching  Family,  or  Muscicapidce,  the  most  insectivorous  of  the 
Bentirostres ;  a  group,  he  remarks,  hardly  less  numerous  than  that  of 
the  AVarblers,  and  composed,  like  them,  almost  entirely  of  small  birds. 
Both  families,  he  continues,  are  insectivorous,  that  is,  habitual 
devourers  of  insects;  but  very  many  of  the  warblers  (even  in  the 
more  typical  genera)  feed  also  upon  fruits,  of  which  the  robin,  the 
blackcap,  and  the  white-throat  are  notable  examples.  "  The  Flycatchers 
however,"  adds  Mr.  Swainson,  "properly  so  called,  seem  to  be  strictly 
and  exclusively  insectivorous,  or,  at  least,  it  has  not  yet  been  ascer- 
tained that  any  of  the  species  composing  the  typical  group  Muscicapidce 
ever  partake  of  fruits.  This  peculiarity  of  diet,  independent  of  many 
others,  separates  them  from  the  warblers  on  one  side,  and  from  the 
Ampelidce,  or  Chatterers,  on  the  other ;  while  another  is  to  be  found 
in  the  mode  or  manner  of  their  feeding.  The  warblers  fly  about, 
hunting  down  their  prey,  searching  among  trees,  and  roaming  from 
place  to  place  after  their  favourite  food ;  hence  they  become  ambulating 
flycatchers,  and  their  feet  are  consequently  large  and  strong  in  com- 
parison to  the  size  of  their  bodies.  We  need  only  look  to  the  gold- 
crested  and  wood  warblers  as  exemplifications  of  this  remark,  even 


MUSCICAPIDCE. 


among  those  spocios  which  frequent  trees ;  but  in  such,  an  in  the 
Stonoohats,  Saxicolince,  and  Motaciliimw,  as  habitually  walk,  tho  feet 
are  much  stronger  and  tho  shanks  moro  lengthened.  Now,  the  very 
reverse  of  this  structure  is  the  typical  distinction  of  tho  Flycatchers ; 
their  logs  are  remarkably  small  and  weak— more  so,  perhaps,  than 
those  of  any  dentirostral  birds— showing  ut  once  that  their  feet  are 
but  little  used ;  and  such  wo  find  to  be  tho  case.  The  Flycatchers 
constitute  the  fissirostral  typo  of  form  among  the  leading  divisions  of 
the  Dentirostrcs,  and  they  consequently  exhibit  all  the  chief  indica- 
tions of  that  primary  type  of  nature,  as  it  is  exhibited  in  tho  feathered 
creation.  These,  as  the  intelligent  ornithologist  already  knows,  are 
manifested  in  a  large  and  rather  wide  mouth  and  bill ;  short,  feoblo, 
and  often  imperfect  feet ;  great  powers  of  flight  and  often  a  consider- 
able length  of  wing ;  tho  development  of  this  latter  structure  is  not 
always  apparent,  but  it  is  the  peculiar  power  of  their  flight  upon 
which  they  chiefly  depend  for  procuring  subsistence.  They  are  mostly 
sedentary,  and  only  dart  upon  such  insects  as  come  within  a  sudden 
swoop,  without  attempting  to  pursue  their  game  further,  if  unsuccess- 
ful in  the  first  instance :  they  return,  in  fact,  to  the  spot  they  left, 
or  to  another  very  near,  and  there  await  patiently  until  anothor  insect 
passes  within  the  proper  distance.  This  habit  of  feeding  at  once 
explains  the  reason  of  the  feet  being  so  small  and  weak,  by  showing 
that  they  are  merely  used  to  support  the  body ;  or,  at  least,  that  they 
aro  not  employed  in  constant  exercise  or  exertion,  as  in  the  generality 
of  other  birds.  Other  characters  accompany  theso,  no  less  indicative 
of  birds  which  feed  exclusively  upon  the  wing  :  the  bill  is  always 
considerably  depressed  or  flattened,  particularly  at  its  base  ;  and  the 
sides  of  the  mouth  aro  defended  with  stiff  bristles,  to  confine  the 
struggles  of  their  prey." 

Mr.  Swainson  thinks  that  the  primary  divisions  appear  to  be  repre- 
sented by  the  genera  Eurylaimus,  Muscicapa,  Fluvicola,  Psaris,  and 
Querula,  and  these,  according  to  his  views,  constitute  the  types  of  so 
many  sub-families,  very  unequal  indeed  in  their  contents,  yet  blend- 
ing sufficiently  into  each  other  to  point  out  their  circular  succession. 
He  considers  the  first  two  of  these  to  be  the  typical  and  sub-typical 
groups  ;  and  the  three  next  to  be  aberrant. 

Prince  C.  L.  Bonaparte  ('Geographical  and  Comparative  List') 
places  the  Muscicapidce  between  the  Turdidce  and  the  Zaniadce  ;  and 
he  makes  the  Muscicapidce  consist  of  the  following  sub-families  and 
genera. 

a.  Muscicapince. 

Genera  : — Setophaga,  Sw. ;  Tyrannula,  Sw. ;  Tyrannus,  Vieill. ;  Mil- 
vulus,  Sw. ;  Butalis,  Boie. ;  Muscicapa,  Linn. ;  Erythrosterna,  Bonap. 

6.  Vireonince, 

Genera  : — Icteria,  Vieill. ;  Vireo,  Vieill. ;  Vireosylva,  Bonap. 

In  considering  this  arrangement,  the  student  should  remember  that 
it  only  applies  to  the  birds  of  Europe  and  North  America. 

Mr.  Swainson  thus  defines  the  family : — Stature  small.  Bill  con- 
siderably depressed  its  entire  length,  broad ;  the  edge  of  the  upper 
mandible  folding  over  that  of  the  lower  ;  the  tip  abruptly  bent  and 
notched.  Rictus  wide,  defended  with  strong  rigid  bristles,  pointing 
forwards.  Feet  almost  always  short  (except  in  the  rasorial  types, 
where  of  course  they  are  longer),  small,  and  weak.  Feed  solely  upon 
insects  captured  during  flight.    Habits  sedentary. 

Sub-Family  Querulince. 

Bill  strong,  broad,  much  depresssed  ;  gape  wide.  Rictus  with  strong 
bristles.  Feet  short,  resembling  those  of  the  typical  Ampclince. 
Lateral  scales  minute.  (Sw.) 

Mr.  Swainson  is  of  opinion  that  the  genus  Querula,  is  the  type  of 
this  family,  and  he  observes  that  by  some  of  the  Linnsean  writers 
this  remarkable  bird  is  classed  as  a  Muscicapa  ;  while  by  others,  even 
among  the  moderns,  it  is  considered  an  Ampelis;  and  he  thinks  that 
both  of  these  opinions  may  be  reconciled,  by  viewing  it — as  it  stands 
in  his  arrangement — as  the  connecting  link  between  these  families. 
He  remarks  that  all  the  other  Flycatchers,  according  to  his  system,  so 
far  as  we  yet  know,  feed  entirely  upon  insects  ;  but  there  is  unques- 
tionable testimony  that  this  species  lives  also  upon  fruits,  thus  uniting 
in  itself  the  characteristics  of  the  two  families  which  it  connects.  In 
the  bill,  he  adds,  there  is  much  of  the  form  and  strength  of  that  of 
Psaris,  but  it  is  wide  and  more  depressed ;  whilst  the  stiff  bristles  at 
the  rictus  betray  its  insectivorous  habit :  the  feet  are  remarkably 
short  for  the  size  of  the  bird,  and  are  calculated  only,  like  those  of 
the  Ampelidce,  for  perching.  All  these  characters,  in  the  opinion  of 
Mr.  Swainson,  not  only  point  out  this  genus  as  the  fissirostral  type, 
but  perfect  the  union  of  the  families  of  Muscicapidce  and  Ampelidce. 
Querula,  Vieill.,  and  Lathria,  Sw.,  are  genera  of  this  sub-family. 
Querula. — Bill  iarge,  broad,  and  strong.  Gonys  long  and  straight. 
Nostrils  concealed  by  incumbent  reflected  feathers.  Wings  long  and 
broad,  fourth  quill  longest.  Toes  unequal ;  inner  toe  shortest,  of  equal 
length  with  the  hind  toe.    Tail  even. 

Q.  rubricollis,  the  Common  Piahau,  is  black  with  a  purple  throat. 
It  is  the  Muscicapa  rubricollis  of  Gmelin. 

It  is  a  native  of  America,  where  they  go  in  troops  in  the  woods  in 
pursuit  of  insects. 
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Common  Piahau  [Querela  rulricollis). 
Psariana:. 

Bill  large,  thick,  sub-cylindrical.  Culmen  convex,  and  without  any 
ridge;  the  tip  abruptly  bent  and  notched.  Head  large,  depressed. 
Mouth  very  wide.  Feet  weak  :  lateral  toes  unequal ;  interior  scales  of 
the  tarsi  transverse;  lateral  scales  small,  numerous.    Wing?  long. 


Cayenne  Shrike  [Psaris  Cayaiicnsis). 


Mr.  Swainson  (who  give3  the  above  as  the  characters  of  the  sub- 
family to  which,  in  his  opinion,  Alectrura  immediately  leads)  states 
that  in  the  Psariana;  there  are  but  three  ascertained  genera.    "  These 
birds,"  says  Mr.  Swainson,  "like  their  representatives,  Monacha  and 
Psarisoma,  depart  considerably  from  the  types  of  this  family  :  the  bill 
is  less  depressed  than  in  any  other  of  the  Flycatchers,  and  its  structure 
is  altogether  stronger  and  thicker ;  they  are  all  natives  of  tropical 
America,  and  are  generally  found  only  in  thick  forests.    Gubernetcs  is 
the  genus  by  which  they  appear  to  be  connected  with  the  waterchats, 
through  the  medium  of  Alectrura.    One  species  only  is  yet  known,  the 
Gubernetcs  forficatus,  remarkable  for  its  long  forked  tail :  to  this  succeeds 
Psaris,  where  we  find  nearly  all  the  species  coloured  alike;  that  is, 
'  they  are  moro  or  less  of  a  gray  or  pearl  white,  with  black  head,  wings, 
I  and  tail :  they  remind  us  immediately  of  the  gulls,  and  this  analogy  is 
I  one  of  the  most  beautiful,  when  worked  out,  in  the  whole  family, 
j  The  smallor  birds  of  the  genus  Pachyrynchus  immediately  follow. 
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Two  or  three  already  prepnre  us  for  the  next*  division  (Querulince), 
by  the  great  depression  of  their  bills,  and  the  singularly  formed  red 
feathers  on  the  throat."  ('  Classification  of  Birds,'  part  iii.)  In  the 
'  Synopsis'  (part  iv.)  only  two  genera  are  given,  Psaris,  Cuv.,  and 
Pachyrynchus,  Spix. 

Psaris. — Bill  large.  The  rictus  smooth,  often  naked  round  the  eye. 
Wings  lengthened  ;  the  first  quill  equal  to  or  longer  than  the  fourth. 
Tail  short,  even.    Inner  toe  shorter  than  the  outer.  (Sw.) 

P.  Cayanensis  is  ash-coloured,  head,  wings,  and  tail  black.  This  is 
the  Lanius  Cayanensis  cinereus  of  Brisson ;  Lanius  Cay  anus  of  Linnseus 
and  Qmelin ;  Pie-grieche  grise  de  Cayenne  of  Buffon ;  Cayenne  Shrike 
of  Latham  ;  and  is  the  type  of  Cuvier' s  genus  Psaris. 

It  is  a  native  of  South  America,  particularly  Cayenne.  Cuvier  says 
that  its  manners  are  those  of  the  Shrikes. 

Fluvicolince. 

Legs  formed  for  walking.  Tarsi  lengthened,  strong.  They  inhabit 
the  sides  of  marshes  and  rivers  in  tropical  America.  Seisura  alone  is 
Australian.  (Sw.) 

Mr.  Swainson  states  that  the  Fluvicolince,  or  Waterchats,  with  the 
exception  of  one  genus,  whose  situation  is  still  somewhat  doubtful, 
are  entirely  restricted  to  the  warm  latitudes  of  America,  where  they 
seem  to  represent  the  stonechats  and  the  wagtails  of  the  Old  World. 
"  They  are,"  continues  this  author,  "  strictly  ambulating  Flycatchers, 
and  constitute  the  rasorial  division  of  this  family.  The  legs  are  conse- 
quently very  long,  and  formed  especially  for  walking ;  the  toes  are 
also  long,  quite  divided  to  their  base,  and  furnished  with  long  and 
slightly  curved  claws.  This  structure  enables  these  birds  to  run  with 
great  celerity ;  and  they  are  generally  seen  on  the  sides  of  streams  and 
rivers,  feeding  upon  flying  insects  which  resort  to  such  situations ;  for 
they«iever  hunt  among  trees,  and  rarely  perch ;  such  at  least  are  the 
manners  of  the  typical  species ;  but  there  are  of  course  various  modifi- 
cations of  habit,  corresponding  to  those  which  will  now  be  glanced 
at  in  their  structure."  Mr.  Swainson  exhibits  some  variation  in  his 
views  as  to  this  group  in  the  third  and  fourth  parts  of  the  '  Classifica- 
tion of  Birds.'  In  the  third  part,  the  first  genus,  with  which  he  begins 
the  series,  is  that  of  Seisura,  differing  only  from  Rhipidura  by  its 
more  lengthened  bill  and  feet :  indeed  he  by  no  means  feels  satisfied 
that  Seisura  is  naturally  separated  from  Rhipidura,  although,  for  the 
present,  he  adopts  the  group  as  proposed  by  Mr.  Vigors  and  Dr. 
Horsfield.  He  nevertheless  expresses  his  suspicion  that  all  the  genera 
of  the  Fluvicolince  may  prove  to  be  natives  of  tropical  America,  and 
that  Seisura  is  only  composed  of  aberrant  species  of  Rhipidura  which 
pass  into  the  Fluvicolince.  Both  these  divisions  (Seisura  and  Rhipidura), 
as  well  as  that  of  Seicircus,  have  broad  fan-shaped  tails,  which,  he 
observes,  plainly  indicate  the  type  to  which  they  belong,  although  the 
rank  they  respectively  hold  cannot,  in  our  present  state  of  knowledge, 
be  clearly  ascertained.  "Leaving  this  group,"  says  Mr.  Swainson  in 
continuation,  "  we  reach  that  of  Fluvicola,  by  means  of  certain  black 
and  glossy  birds  of  Brazil,  some  of  which  have  distinct  crests  :  these 
latter  conduct  us  to  the  typical  Fluvicolce,  having  the  legs  unusually 
long,  the  bill  depressed,  the  tail  lengthened,  and  the  plumage  differently 
varied  with  white  and  black.  One  of  the  most  characteristic  of  these 
singular  birds  is  the  Fluvicola  cursoria,  of  the  size  of  a  lark ;  but  some 
are  nearly  equal  to  a  small  thrush.  Perspicilla,  so  called  from  the 
naked  fleshy  lobe  which  surrounds  the  eyes  like  spectacles,  is  the  next 
genus :  this  is  succeeded  by  Alectrura,  one  of  the  most  distinct  and 
well  defined  groups  in  the  whole  circle  of  ornithology  :  the  remarkable 
development  of  the  tail-feathers  in  this  group  only  finds  a  parallel  in 
the  genus  Vidua  among  the  finches  and  that  of  Gallus  on  the  rasorial 
circle.  Besides  these  genera,  there  are  several  black  and  white 
coloured  birds  having  a  general  resemblance  to  the  foregoing,  which 
would  seem  to  enter  among  the  waterchats  ;  yet,  as  we  have  not  suffi- 
ciently analysed  the  group,  we  must  leave  this  point  undetermined  : 
among  these  are  the  white-headed  tody  of  the  old  writers,  which  is 
either  a  Tyrannula  or  an  aberrant  Fluvicola,  as  well  as  the  Muscicapa 
leucocilla  of  Hahn,  which,  in  outward  appearance,  so  much  resembles 
a  manakin,  that  it  may  possibly  prove  a  representative  of  that  family 
in  the  present  circle."  In  the  fourth  part  the  sub-family  is  made 
to  consist  of  the  following  genera,  arranged  in  the  order  here 
given : — 

Gubernetes,  Vig. ;  Alectrurus,  Vieill. ;  Fluvicola,  Sw.  (with  its  sub- 
genus Blechropus,  Sw. ;  Pepoaza,  D'Azara) ;  Seisura,  Horsf.  and  Vig. ; 
Perspicilla,  Sw. 

Gubernetes. — Bill  thick,  sub-depressed,  raised  at  the  base ;  culmen 
rounded;  upper  mandible  slightly  notched  at  the  apex;  nostrils 
rounded ;  the  rictus  furnished  with  close-set  rigid  vibrissee.  Wings 
moderate  ;  quills,  from  the  first  to  the  fifth  nearly  equal,  the  first  the 
Bhortest,  the  second  the  longest ;  the  external  beards  (pogoniis),  except 
the  beards  of  the  first  feather,  notched  in  the  middle ;  internal  beards 
entire.  Feet  with  moderate  tarsi ;  the  acrotarsia  and  paratarsia  scutel- 
lated ;  soles  reticulated  with  oval  scales.  Tail  very  long  and  forked. 
(Vigors.) 

6.  Cunninghami  is  ash-coloured,  longitudinally  lineated  with  brown; 

*  In  the  third  part  of  Mr.  Swainson's  'Classification  of  Birds,'  the  suh. 
familks  stand  in  the  following  order  : — Eurylaimhtce,  Muscicnpiiia,  Fluvico- 
Knue,  Pxiriana:,  Querulince.  In  the  fourth  part  ('Synopsis')  they  are  thus 
arranged: — Quertdina;,  Psariana,  Fluvicolina,  Muscicapince,  Furyiaimina. 
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throat  and  rump  white ;  lunulated  pectoral  band  purplish-brown ; 
wings  and  tail  brownish-black;  quills  longitudinally  banded  with 

ferruginous. 


Gubernetes  Cunninghami.    Vigors,  'Zoological  Journal.' 


Mr.  Vigors,  whose  generic  and  specific  descriptions  we  have  given 
above,  says  that  this  bird,  which  he  named  after  Colonel  Cunningham 
of  Kio  Janeiro,  appears  to  have  a  considerable  affinity  to  the  genus 
Psaris  of  Cuvier  in  the  structure  of  its  bill  and  wings,  but  that  it 
differs  from  it  by  other  such  essential  characters  as  to  have  induced 
Mr.  Vigors  to  place  it  in  a  separate  genus.  Besides  the  difference  in 
the  structure  of  the  tail— an  important  character,  he  observes — in  the 
group  of  the  Laniadce,  which  still  retain  some  of  the  powers  of  flight 
belonging  to  the  Fissirostres,  he  notes  the  following  differences  between 
the  two  forms.  The  rictal  bristles  of  his  bird  are  strong  and  nume- 
rous, while  in  Psaris  they  are  scarcely  perceptible.  The  tarsi,  though 
somewhat  weaker  than  those  of  Psaris,  are  in  a  slight  degree  weaker, 
while  the  toes  are  longer  and  stronger.  The  lateral  scales  of  the  tarsi 
are  square  and  far  asunder,  while  in  Psaris  they  are  rounded  and 
numerous.  The  hinder  scales  also  are  less  rounded,  less  close,  and 
less  conspicuous  than  in  the  latter  genus.    ('  Zool.  Journ.,'  vol.  ii.) 

Muscicapince. 

Feet  weak,  formed  only  for  perching,  generally  short,  excepting  in 
Todus,  but  always  very  sltnder,  and  often  syndactyle.  Bill  mor« 
or  less  depressed ;  gape  with  stiff  bristles.  Claws  small,  considerably 
curved ;  lateral  toes  unequal.  Inhabits  warm  and  tropical  latitudes, 
but  excluded  from  North  America.  (Sw.) 

This  extensive  sub-family  contains  the  ordinary  Flycatchers,  the 
generality  of  which  do  not  exceed  the  dimensions  of  Muscicapa 
grisola.  Mr.  Swainson  remarks  that  the  bill,  although  it  is  rarely  so 
broad  as  in  the  Eurylaimince,  is  much  more  flattened,  and  the  bristles 
at  the  gape  are  more  developed.  "  Their  whole  structure  also,"  con- 
tinues Mr.  Swainson,  "is  more  slight  and  delicate ;  but  their  colouring, 
although  sometimes  elegant,  is  almost  devoid  of  vivid  tints.  The 
different  form  and  length  of  the  bill  and  feet  furnish  the  characters 
by  which  the  genera  and  sub-genera  are  distinguished ;  while  the 
species,  which  are  exceedingly  numerous,  with  the  exception  of  the 
genus  Todus,  are  only  found  in  the  Old  World.  The  typical  genera 
are  Todus  and  Muscicapa;  the  aberrant  are  Megalophus,  Monacha, 
and  Rhipidura  :  the  two  first  are  so  numerous  in  species  as  to  contain 
sub-genera."  Mr.  Swainson  then  enters  into  a  lengthened  notice  of 
the  different  genera  and  sub-genera ;  exhibits  the  circle  of  Todus, 
which  he  considers  to  be  complete  with  that  of  Muscicapa  /  and  gives 
the  following  as  a  table,  showing  the  comparison  of  Todus  with  the 
orders  of  birds  and  the  tribes  of  the  Perchers : — 
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Bub-genera  ot 
Todus. 

Indus  . 
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Genus  Todus. 
Analogies. 
BUI  lengthened,  conlo,  slightly  ) 
notched       .       .       .       •  / 


Tribes  ot 
Pcrchers. 


Orders  01 
Birds. 


Chnirostres.  Insessorei. 


Platyrhynchus 

Oonopopliaga 
Platystera  . 

Leptnrus  . 


(  Bill  short ;  tip  abruptly  hooked  j  1  Dmtir0ltrel,  noptore,. 
'  \     notch  or  tooth  very  distinct  .  J 

,    Feet  syndactylo ;  head  largo     .    Fissirostres.  Natatores. 

Bill  slender  Tenuirostres.  Orallatorei 

i  Foct  largo  ;   toes  cleft ;  wings  1  Soanioretm  Saaore,. 
1  1     short ;  tail  long    .       .  .J 


This  illustration  Mr.  Swainson  considers  to  be  perfect.  ('  Classifi- 
cation of  Birds,'  part  iii.) 

The  genera  and  sub-genera  of  the  Muscicapinw  are,  in  the  fourth 
part  of  the  work  last  quoted,  placed  in  the  following  order : — 

Rhipidura,  Horsf.  and  Vig. ;  Monacha,  Horsf.  and  Vig. ;  Megalophus, 
Sw.  ;  Todus,  Auct.  (with  the  following  sub-genera  -.—Conopophaga, 
VieilL ;  Platyrhynchus,  Desm. ;  Todus,  Linn. ;  Lepturus,  Sw. ;  Platy- 
stera, Jard.  and  Selby);  Muscicapa,  Linn,  (with  the  following  sub- 
genera : — Gryptolopha,  Sw. ;  Muscipeta,  Cuv. ;  Myiagra,  Horsf.  and 
Vig. ;  Muscicapa,  Linn. ;  and  Hyliota,  Sw.) 

Rhipidura. — Bill  short,  depressed,  broad  at  the  base,  compressed  at 
the  apex  ;  the  culmen  arched  ;  upper  mandible  notched  at  the  apex  ; 
nostrils  basal,  oval,  nearly  covered  with  bristles  and  plumules  ;  rictus 
furnished  with  close-set  bristles,  generally  exceeding  the  mandibles  in 
length.  Wings  moderate,  subacuminate ;  the  first  quill  shortest,  the 
second  longer  by  twice,  the  third  and  fourth  (which  last  is  the  longest) 
gradually  longer.  Tail  elongated,  patulous,  rounded  at  the  tip.  Feet 
moderate,  slender;  the  acrotarsia  and  paratarsia  entire.  (Vig.  and 
Horsf.) 

R.  flabellifera  is  brown-black ;  superciliary  and  postocular  spot, 
throat,  points  of  the  wing-coverts,  and  sterns  and  tips  of  the  tail- 
feathers  white  ;  abdomen  incliniog  to  ferruginous.  (Vig.  and  Horsf.) 
This  is  the  Muscicapa  flabellifera  of  Gmelin ;  the  Fan-Tailed  Fly- 
catcher of  Latham. 


T.  viridis  is  bright-green  above;  whitish  beneath;  throat  scanet ; 
sides  rosy;  lower  tail-coverts  yellow.  This  species  appears  to  be  the 
Rubecula  viridis  elegarttissima,  OMR)  Sparrow,  or  Orcm  Humming- 
Bird  of  Sloane  ('Jam.,'  vol.  ii.  p.  'AW;  Kay,  '  Syn.  Append.,'  p.  187)  ; 
T.  viridis,  pectore  rubro,  rostro  recto,  of  Brown  ('  Jam.,'  p.  476) ; 
Todier  do  St.-Domingue  of  Buffon ;  tho  Green  Tody  of  English 
authors. 

Sloane  says  of  his  specimen  that  the  belly  or  stomach  was  pretty 
thick,  and  very  well  filled  with  Vimices  and  small  vrmiii  of  tho  like 
kind.  It  loves,  he  adds,  melancholy  places,  and  scarce  will  stir  from 
any  one  till  they  take  it.  "  It  is,"  says  Sloane  in  conclusion,  "  one  ot 
the  most  beautiful  small  birds  I  ever  Haw."  Browne  states  that  it  is  a 
very  familiar  and  beautiful  bird,  and  will  often  let  a  man  come  within 
a  few  feet,  and  look  for  minutes  together  at  it,  before  it  moves.  "  It 
keeps,"  he  adds,  "  much  about  houses  in  the  country  parts,  flies  very 
slow,  and  probably  may  bo  easily  tamed." 


Fan-Tailed  Flycatcher  {Rhipidura  flabellifera), 

Mr.  Vigors  and  Dr.  Horsfield  remark  that  the  figure  of  this  species 
given  by  Dr.  Latham  has  much  more  white  on  the  lateral  tail-feathers 
than  the  bird  described  by  them ;  but  they  add  that  Dr.  Latham  affirms 
that  the  species  is  subject  to  much  variation. 

Mr.  Caley,  speaking  of  this  species  under  the  name  of  Fan-Tail, 
says,  "There  is  something  singular  in  the  habits  of  this  bird.  It 
frequents  the  small  trees  and  bushes,  from  whence  it  suddenly  darts  at 
its  prey,  spreading  out  its  tail  like  a  fan,  and,  to  appearance,  turning 
over  like  a  Tumbler  Pigeon,  and  then  immediately  returning  to  the 
same  twig  or  bough  from  whence  it  sprung.  These  actions  it  continues 
constantly  to  repeat.  The  skin  is  very  tender  ;  and  it  is  difficult, 
after  having  taken  it  off  the  body,  to  restore  it  again  to  its  proper 
ahape." 

They  are  found  in  Australia.  Mr.  Caley  says  that  the  species  is  very 
common  about  Paramatta,  and  he  does  not  recollect  having  missed  it 
at  any  period  of  the  year.  Gmelin,  quoting  Forster,  gives  New 
Zealand  as  the  habitat 

Todus. — Bill  lengthened,  broad  throughout,  contracting  suddenly  at 
the  tip,  very  flat.  Bristles  short,  weak,  or  none.  Tail  short,  very 
Blender,  rounded.  Legs  long,  weak  ;  toes  short,  the  outer  more  or 
less  united  to  the  middle  one.    Tropical  America  only.  (Sw.) 


Green  Tody  [Todus  viridis). 

M.  Lesson,  who  places  the  genus  with  doubt  between  Platyrhynchus 
and  Myiagra,  says  that  the  birds  composing  the  genus  have  the  great- 
est approximations  to  the  Kingfishers,  near  which,  and  in  the  Syndac- 
tylous  tribe,  Cuvier  has  arranged  them.  M.  Lesson  is  of  opinion  that 
they  are  united  to  the  Kingfishers  by  his  genus  Todiramphus,  though 
he  at  the  same  time  observes  that  M.  Temminck  admits  only  one 
Tody,  namely,  T.  viridis,  placing  it  near  Platyrhynchus  and  before  the 
Moucherolles,  an  opinion  which  appears  to  M.  Lesson  to  be  well 
founded.  The  Todies,  he  adds,  are  very  small  birds  of  America,  living 
upon  insects  which  they  catch  in  the  mud  or  in  the  water.  "  They 
are,"  says  he,  "in  truth,  Water  Moucherolles;  their  wide  and  flattened 
bill,  furnished  with  asperities,  or  teeth,  permits  them  to  sift  the  mud 
and  retain  their  prey.  They  also  seek  for  small  insects  under  the  moss 
and  on  the  banks  of  small  streams." 

The  bird  is  placed  by  Mr.  Vigors  among  the  Fissirostres. 

This  species  is  a  native  of  the  Antilles. 

Muscicapa  (Butalis,  Boie). — Bill  moderate,  triangular,  and  not  much 
dilated  at  the  base,  which  is  furnished  with  long  and  stiff  hairs. 
Nostrils  basal,  lateral,  ovoid,  partially  covered  with  hairs  directed 
forwards.  Wings  rather  pointed ;  first  quill  small  and  spurious, 
second  rather  shorter  than  the  third  and  fourth,  which  are  the  longest. 
Tail  rather  short  or  moderate,  even  or  slightly  forked.  Feet  rather 
strong ;  tarsus  and  middle  toe  lengthened ;  inner  toe  almost  as  long 
as  the  outer  toe. 

M.  grisola. — All  the  upper  parts  ash-brown ;  forehead  approaching 
to  whitish;  a  longitudinal  stripe  of  a  deep  brown  on  the  head;  throat 
and  middle  of  the  belly  white ;  sides  of  the  neck,  breast,  and  sides, 
sprinkled  with  longitudinal  stains  of  ash-brown. 

This  is  the  Gobe-Mouche  proprement  dit  of  Buffon  :  Gobe-Mouche 
Gris  of  Temminck;  Fliegenfanger  and  Gefleckter  Fliegenfanger  of 
the  Germans;  Stoparola  of  Aldrovandus  and  Ray;  y  Gwybedog  of 
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the  Welsh;  Spotted  Flycatcher  and  (provincial)  Beam-Bird,  Rafter, 
Post-Bird,  &c,  of  the  British. 


Spotted  Flycatcher  (Musckapa  grisola). 


The  Spotted  Flycatcher,  one  of  the  latest  of  our  summer  visitants, 
rarely  arrives  in  these  islands  before  tho  latter  part  of  May,  when  its 
insect  food,  which  consists  principally  of  flies  and  other  dipterous 
insects,  abounds.  Its  mode  of  capturing  them  is  well  described  by 
AVhite  in  the  passage  quoted  at  the  commencement  of  this  article. 
Temminck  says  that  it  rarely  eats  caterpillars  and  ants.  Pennant 
states  that  it  is  very  fond  of  cherries ;  but  Mr.  Selby  says  that  he  has 
not  been  able  to  verify  this,  and  that  he  is  inclined  to  believe  that 
the  Greater  Pettychaps  (Sylvia  hortensis),  a  keen  devourer  of  all  the 
smaller  fruits,  has  in  most  instances  been  mistaken  for  the  present 
bird.  The  same  author  tells  us  that  it  is  of  rare  occurrence  in  Scot- 
land. Mr.  Gould  says  that  it  is  found  throughout  England  and  a 
portion  of  Scotland,  wherever  there  exists  a  locality  suitable  to  its 
economy.  It  quits  us  in  September  and  October,  having  bred  and 
brought  up  its  young  here.  M.  Temminck  says  that  it  is  spread  in 
Europe  as  far  as  Sweden,  and  that  it  is  found  in  the  temperate 
provinces  of  Russia ;  but  that  it  is  rare  in  Holland.  Mr.  Selby  states 
that  its  summer  or  polar  migration  extends  as  far  as  Sweden  and 
Norway.  Prince  Bonaparte  ('  Specchio  Camparativo  ')  notes  it  as  rare 
in  the  summer  near  Rome ;  and  as  found  in  Europe  generally. 
('Geographical  and  Comparative  List').  Mr.  Gould  says,  "The 
Spotted  Flycatcher  appears  to  enjoy  a  wide  raDge  over  the  continent 
of  Europe,  being  generally  dispersed  from  the  border  of  the  Arctic 
Circle  to  its  most  southern  boundary ;  and  we  have  also  frequently 
observed  it  among  collections  from  India."  The  nest,  loosely  con- 
structed of  moss,  fibres,  catkins  of  the  hazel,  or  small  twigs  lined  with 
Btraw  and  wool  or  hair  and  feathers,  is  ofttn  placed  upon  the  jutting 
ends  of  beams  and  rafters  in  tool-houses,  or  other  garden  or  farm 
buildings,  whence  its  name  of  Beam-Bird.  The  four  or  five  eggs  are 
grayish-white,  with  pale  orange-brown  spots.  When  the  young  are 
able  to  leave  the  nest,  the  parents  lead  them  to  some  place  where 
insects  abound.  There  the  young  soon  learn  to  capture  their  prey 
after  the  manner  of  the  old  birds. 

The  sexes  are  alike  in  plumage.  The  young,  for  a  short  time  after 
they  begin  to  fly,  have  the  feathers  tipped  with  yellowish-white,  which 
gives  them  a  mottled  appearance.  The  chirp  of  this  Flycatcher,  its 
only  note,  is  weak. 

M.  atricopilla,  Gobe-Mouche  Bec-Figue  of  the  French,  M.  luctuosa 
of  Temminck,  the  Pied  Flycatcher.  Male  with  the  upper  parts  black ; 
part  of  the  forehead,  a  patch  on  the  wing,  and  the  outer  web  of  the 
two  outer  tail-feathers  on  each  side,  as  well  as  the  lower  parts,  white. 
Female  and  young  grayish-brown  above,  brownish-white  beneath. 

This  bird  is  a  visitor  of  the  British  Islands,  but  is  not  so  numerous 
as  the  last.  It  arrives  from  the  middle  of  April  to  the  beginning  of 
May,  and  departs  in  September.  The  eggs  are  five  or  six,  pale, 
84-12ths  of  an  inch  long,  and  rather  more  than  half  an  inch  in 
breadth.  It  builds  in  the  holes  of  decayed  oaks  or  pollard-trees. 
Mr.  Heysham,  as  quoted  by  Mr.  Yarrell,  says,  "  In  the  season  of  1830, 
a  pair  had  a  nest  in  the  identical  hole  where  this  species  had  bred  for 
four  successive  years.  On  the  14th  of  May  this  nest  contained  eight 
eggs  arranged  in  the  following  manner  :  one  lay  at  the  bottom,  and 
the  remainder  were  all  placed  perpendicularly  round  the  sides  of  the 
nest  with  the  smaller  ends  resting  upon  it;  the  effect  of  which  was 
exceedingly  beautiful." 

Eurylaiminw 

Size  large.   Structure  powerful.   Bill  short,  excessively  broad ;  the 
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upper  mandible  convex  above,  dilated  at  its  base,  and  the  margins 
folding  over  those  of  the  upper  mandible ;  the  tip  abruptly  hooked. 
Wings  rather  short.  Feet  stroDg,  moderate.  The  outer  toe  connected  for 
half  its  length  to  the  middle  toe;  hinder  toe  long ;  inner  toe  shortest. 

Mr.  Swainson,  who  gives  this  as  the  character  of  the  sub-family, 
observes  that  the  Exirylaimince  are  the  most  remarkable  birds  of  the 
whole  family;  the  species  are  very  few,  and  their  geographical  limits 
seem  to  be  restricted  to  the  hottest  parts  of  India,  where  they  inhabit 
the  forests.  "In  size,"  continues  Mr.  Swainson,  "they  exceed  all 
others,  save  the  genus  Querula,  in  this  family,  being  about  the  size  of 
starlings,  while  the  enormous  breadth  of  their  bills  and  the  peculiar 
brightness  of  their  colouring  render  it  impossible  for  the  student  to 
mistake  them  for  any  other  genus.  The  bill  is  not  only  excessively 
broad,  but  the  margins  of  the  base  are  so  dilated  that  they  often 
project  over  those  of  the  lower  mandible,  whilst  its  substance  seems 
much  more  solid  than  in  the  ordinary  flycatchers.  Although  very 
few  species  have  hitherto  been  discovered,  it  is  quite  clear  that  the 
five  leading  types  have  come  to  light,  although  only  one  example  of 
the  genera  Serilophus,  Psarisoma,  and  Plalystoma  are  yet  known.  It 
may  be  here  observed  that  notwithstanding  the  great  width  of  the  bill 
in  all  these  birds,  it  is  nevertheless  much  more  convex  above,  and  in 
some  instances  is  even  more  raised  on  the  culmen  than  any  of  the 
others ;  the  feet  also  and  the  whole  structure  of  the  body  are  more 
robust.  Hence,  although  the  width  of  the  mouth  and  the  great  size 
of  the  head  would  indicate  this  to  be  the  pre-eminent  typical  group, 
yet  all  the  other  characters  would  place  it  as  the  typical.  Serilophus 
is  evidently  the  rasorial  or  crested  type ;  and  it  departs  considerably 
from  the  others  by  the  only  species  yet  known  being  very  fond  of 
fruits  ;  this  is  in  conformity  with  the  strong  and  remarkable  analogy 
it  shows,  even  in  its  outward  appearance,  to  the  wax-winged  chatterers 
(Bombycilla)." 

The  genera  given  by  Mr.  Swainson  in  the  '  Synopsis '  are — Eury- 
laimus,  Horsf. ;  Cymlirhynchus,  Vig. ;  Plalystomus,  Sw.  (both  of  which 
are  placed  by  M.  Lesson  in  his  genus  EroUa) ;  Psarisomus,  Sw. ;  and 
Serilophus,  Sw.  Mr.  Swainson  considers  Eurylaimus  to  be  the  pre- 
eminent type ;  Cymlirhynchus  the  sub-typical  type  ;  Plalystomus  the 
fissirostral  type ;  and  Serilophus  the  rasorial  type ;  by  which  last 
and  Megalophus  regius  he  considers  that  the  Eurylaimince  and 
Muscicapinos  are  united. 

Eurylaimus. — Bill  broader  than  the  head ;  under  mandible  very 
thin,  particularly  at  the  base.  Nostrils  basal,  transverse,  oval ;  the 
aperture  naked.  First  quill  slightly,  second  almost  imperceptibly 
graduated.    Tail  short,  rounded. 

E.  Javauicus  (E.  Horsficldii,  Temm.).  Entire  length  eight  inches. 
Head,  sides  of  the  neck,  and  the  whole  of  the  neck  and  body  under- 
neath violet,  or  rather  vinous,  varying  in  intensity.  The  part  of  the 
forehead  around  the  bill  nearly  black.  Upper  part  of  the  neck  brown, 
darker  towards  the  back,  where  the  tint  is  sooty.  Wings  very  deep 
blackish-brown  above,  more  intense  near  the  shoulder,  and  lighter 
towards  the  extremity.  A  yellow  streak  between  the  coverts  and 
secondary  quills.  Wings  beneath  from  the  axillae  to  the  shoulder 
yellow,  which  borders  the  wing  externally.  Tail-coverts  black  at  the 
base  and  yellow  at  the  tips,  so  that  the  rump  appears  yellow,  which 
is  the  clour  at  the  vent.  Two  intermediate  tail-feathers  black,  four 
next  on  each  side  black,  with  a  white  transverse  band  near  the 
extremity.  On  the  two  external  feathers  the  band  is  near  the 
middle,  and  rather  broader.  Bill  reddish-brown  at  tho  base,  with 
both  mandibles  irregularly  variegated,  and  striped  towards  ths 


c 


a,  bill  of  Eurylaimus  Javanicus,  seen  in  profile  ;  b,  seen  from  above ;  c,  ante- 
rior toes  of  the  same,  to  show  their  relative  connexion.  Ilorsfleld. 
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extremity;  culmen  yellowish;  cutting-odgos  intonHoly  black  and 
shining.  Tarsi  and  toeH  dusky-yellowish ;  claws  brown,  inclining  to 
black. 


EuryhiUnits  Javanicus. 

Dr.  Horsfield  is  of  opinion  that  from  the  observations  of  Sir 
Stamford  Raffles,  in  the  catalogue  of  a  zoological  collection  made  in 
the  island  of  Sumatra  under  his  direction,  and  communicated  to  the 
Linnean  Society,  we  can  also  in  some  measure  determine  the  range 
of  this  genus  :  "It  extends,"  continues  the  Doctor,  "from  Sumatra 
eastward  to  Singapura,  and  thence  south  to  the  eastern  extremity  of 
Java  near  the  Straits  of  ISaly,  where  I  discovered  it  in  the  year  1800 ; 
since  that  period  I  have  not  met  with  it  again.  We  are  indebted  to 
Sir  Stamford  Raffles  for  the  following  remarks  on  the  first  species : 
— '  It  frequents  the  banks  of  rivers  and  lakes,  feeding  on  insects  and 
worms.  It  builds  its  nest  pendent  from  the  branch  of  a  tree  or  bush 
which  overhangs  the  water.'  I  found  it  in  Java,  in  one  of  the  most 
distant  and  inaccessible  parts  covered  with  extensive  forests  and 
abounding  with  rivers  and  marshes." 

Dr.  Horsfield  placed  the  genus  among  the  Meropidce  or  Syndactyly. 

MU'SCID^E,  a  family  of  Dipterous  Insects  of  the  sub-section 
Athericera.  The  insects  of  this  family  were  for  the  most  part 
included  in  the  genus  Musca  by  the  older  authors;  and  Muscidce  may 
be  regarded  as  the  typical  group  of  the  second  great  division  of 
Two-Winged  Flies  (the  Bvachocera),  in  which  the  antennae  are  short 
and  composed  of  only  three  joints,  and  the  joints  of  the  palpi  are 
reduced  to  one  or  two. 

In  Macquait's  work  on  the  '  Natural  History  of  Insects,'  the  section 
Brachocera  of  the  Diptera,  is  divided  into  three  groups : — First,  the 
Htxachcetes,  in  which  the  proboscis  is  composed  of  six  seta3  in  the 
females ;  the  palpi  are  ovate  and  elevated  in  the  males,  conical  and 
decumbent  in  the  females,  and  adhering  to  the  base  of  the  setae ;  the 
third  joint  of  the  antennae  curved. 

The  second  sub-division  Tetrachcetes,  is  thus  characterised :  — 
Proboscis  composed  of  four  setse ;  palpi  generally  adhering  to  the 
base  of  the  setse;  third  joint  of  the  antennae  either  curved  or  simple, 
with  the  stylet  usually  terminal ;  wings  generally  with  four  or  five 
posterior  cells. 

In  the  third  sub-division,  IHchcetes,  the  proboscis  has  only  two 
setae,  the  palpi  are  generally  placed  on  the  base  of  the  proboscis,  and 
the  stylet  is  situated  on  the  upper  surface  of  the  third  joint  of  the 
antennae  :  the  wings  have  usually  but  one  submarginal  cell ;  three 
posterior  cells ;  the  anal  cell  is  usually  short,  and  there  are  some- 
times no  transverse  cells. 

The  sub-section  Athericera,  which  forms  one  of  the  sub-divisions 
of  the  great  group  IHchcetes,  is  distinguished  by  the  sucker  being 
inclosed  in  the  proboscis ;  the  antennae  having  the  last  joint  usually 
patelliform. 

In  the  Muscidce  the  proboscis  is  always  very  distinct  and  susceptible 
of  being  entirely  retracted  within  the  oral  cavity ;  the  sucker  is  com- 
posed of  two  pieces ;  the  stylet  of  the  antennae  is  usually  plumose  to 
the  apex ;  the  body  is  short  and  tolerably  broad ;  the  eyes,  in  the 
male  sex,  are  usually  contiguous. 

This  family  includes  several  well-known  insects  as  the  Common 
Fly,  the  Blow-Fly,  the  Blue-Bottle  Fly,  and  many  others. 

The  larvae  of  the  Muscidce  are  thick,  fleshy,  cylindric,  attenuated 
towards  the  head,  and  truncated  at  the  other  extremity  of  the  body ; 
the  head  is  soft,  with  two  or  three  horny  points,  which  serve  to  pierce 
the  matters  upon  which  they  feed;  they  are  also  provided  with 
(piracies,  the  number  and  figure  of  which  are  variable,  some  being 
placed  upon  the  head,  resembling  eyes,  and  the  others,  which  are 


larger,  placed  at  the  posterior  part  ot  tno  oody.  They  are  destitute 
of  legs,  and  their  progression  is  effected  by  the  hooks  of  the  mouth, 
which  thoy  affix  in  the  surface  of  tho  substance  upon  which  they  aro 
placed  :  having  first  extended  tho  body  as  f.ir  at  possible,  they  then 
draw  tho  hind  parts  of  tho  body  towards  the  head,  contracting  it  an 
much  as  possible,  when  they  again  push  the  head  forward  as  before. 
These  larvae  feed  upon  various  matters,  both  animal  and  vegetable  : 
amongst  the  herbivorous  species,  many  devour  decaying  Pawji,  Jioleli, 
&c,  the  galls  and  seeds  of  plants,  and  tho  interior  of  fruit ;  amongst 
tho  carnivorous  species,  sorno  prey  upon  tho  flesh  of  animals,  of  which 
they  cause  the  more  rapid  decomposition,  whilst  others  live  in  excre- 
ment, manure-heaps,  &e.,  and  some  are  parasitic,  living  in  tho  bodies 
of  other  caterpillars,  of  which  they  devour  all  tho  inner  parts.  The 
larvao  assume  the  pupa  state  without  throwing  off  their  skin.  Tho 
pupa  state  is  variable  in  its  duration  according  to  the  state  of  tho 
weather,  which  may  bo  more  or  less  favourable  to  the  development  of 
the  different  parts  of  the  inclosed  pupa.  In  order  to  effect  its  escape 
from  tho  pupa,  the  fly  throws  off  a  small  cap  at  one  end  of  the  case  or 
skin-cocoon  by  beating  against  it  with  its  head.  At  first  these  flies  aro 
soft,  and  may  be  observed  creeping  along  with  their  wings  crumpled 
up  in  a  small  compass.  They  soon  however  gain  their  full  size;  aud 
the  fly  acquires  its  dark  colour,  and  then  joins  its  companions  in  the  air. 

Latreillo  has  divided  this  family  into  nine  primary  groups,  from 
various  peculiarities  of  structure  ;  while  Macquart,  availing  himself  of 
the  researches  of  M.  Robineau  des  Voidy,  has  partially  adopted  the 
habits  of  the  groups  for  the  establishment  of  three  sub-families,  in 
which  he  traces  a  gradual  decrease  in  the  organisation  of  these  insects 
until  his  arrival  at  the  confines  of  insect  life. 

1.  The  Crcophila,  characterised  especially  by  the  wings,  of  which 
tho  first  posterior  cell  is  entirely  or  partially  closed,  and  by  the  large 
size  of  the  alulets.  This  sub-family  comprises  those  species  which  are 
distinguished  by  their  size,  colours,  robustness  of  body,  strength  of 
flight,  &c.  They  generally  deposit  their  eggs  either  upon  the  flesh 
of  dead  animals,  or  are  parasitic  in  the  bodies  of  other  larva).  The 
chief  genera  are — Tachinia,  Ocyptera,  Gymnosoma,  Phasia,  Dexia, 
Sarcophagi  and  Musca. 

2.  The  Anthomysides,  distinguished  from  the  preceding  by  having 
the  first  posterior  cell  constantly  open,  and  by  the  moderate  or  small 
size  of  tho  alulets.  They  chiefly  frequent  flowers,  and  their  larva} 
reside  in  decomposed  vegetable  matters.  The  chief  genera  are — Aricia, 
Lispe,  Eriphia,  Anthomyia,  CcenosUi,  &c. 

3.  The  Acalyptera,  differing  from  the  Anthomysides  by  the  breadth 
of  the  face,  in  which  the  eyes  of  both  sexes  are  separated,  and  by 
the  want  of  alulets.  Here  belong  various  groups  of  small  size  and 
inferiorly-developed  structures,  which  are  for  the  most  part  exceed- 
ingly prolific.  The  chief  genera  are — Laxocera,  Scatomyza,  Ortalis, 
Tephritis,  Sepsis,  Latixania,  Sphcerocera,  and  Phora. 

The  genus  Musca,  as  now  restricted,  contains  such  species  as  have 
the  third  joint  of  the  antenna)  twice  or  three  times  as  large  as  the 
second ;  the  first  posterior  cellule  of  the  wings  extends  to  the  margin. 

The  common  House-Fly  {M.  domestica  of  authors)  affords  a  familiar 
example  of  this  genus,  and  is  too  well  known  to  require  description. 
The  larvae,  called  maggots,  live  in  putrid  substances. 

This  insect  is  very  common  in  houses  in  England.  Its  favourite 
position  is  the  window,  on  the  panes  of  which  it  may  be  constantly 
seen  walking  up  and  down.  The  power  which  this  insect  possesses  of 
walking  upon  smooth  upright  surfaces  has  in  consequence  been  a 
frequent  theme  of  conjecture,  and  of  not  a  small  amount  of  observation. 
Dr.  Derham,  in  his  '  Physico-Theology,'  speaking  on  this  subject,  says 
that  flies  have  "  skinny  palms  to  their  feet  to  enable  them  to  stick  to 
glass  and  other  smooth  bodies  by  means  of  the  pressure  of  the  atmo- 
sphere, after  the  manner  as  I  have  seen  boys  carry  heavy  stones  with 
only  a  wet  piece  of  leather  clapped  on  the  top  of  a  stone." 

This  opinion,  which  has  been  entertained  by  the  majority  of  ento- 
mologists of  the  present  day,  has  acquired  additional  weight  by  the 
elaborate  investigations  of  Sir  Everard  Home,  undertaken  at  the 
suggestion  of  Sir  Joseph  Banks,  with  the  assistance  of  that  (then) 
unrivalled  microscopic  artist,  M.  Bauer,  and  published  in  the  'Philo- 
sophical Transactions'  for  1816.  The  suckers,  of  which  several  kinds 
of  flies  possess  three  to  each  foot,  are  attached  beneath  the  base  of  the 
claws,  aud  are  of  an  oval  shape  and  membranous  texture,  being  convex 
above,  having  the  sides  minutely  serrated,  and  the  under  concave 
surface  covered  with  down,  or  hairs.  In  order  to  cause  the  alleged 
vacuum,  these  suckers  are  extended ;  but  when  the  fly  wishes  to 
raise  its  legs  they  are  brought  together,  and  folded  up  as  it  were 
between  the  hooks.  Messrs.  Kirby  and  Spence  have  likewise  adopted 
this  opinion,  considering  it  as  "  proved  most  satisfactorily."  Other 
authors  of  no  mean  repute  have  however  entertained  a  different 
opinion,  and  have  entirely  rejected  the  idea  of  a  vacuum  being  pro  - 
duced.  Thus  Dr.  Hooke  describes  the  suckers  as  palms,  or  soles, 
beset  underneath  with  small  bristles,  or  tenters,  like  the  cone-teeth 
of  a  card  for  workiug  wool,  which  he  conceives  gives  them  a  strong 
hold  upon  objects,  having  irregular  or  yielding  surfaces ;  and  he 
imagined  that  there  is  upon  glass  a  kind  of  smoky  substance,  penetrable 
by  the  points  of  these  bristles.  The  same  opinion  is  also  given 
by  Shaw  in  his  '  Nature  Displayed ; '  and  more  recently,  Mr.  Black- 
wall  has  considered  that  the  motions  of  the  fly  are  to  be  accounted 
for  upon  mechanical  principles  alone;  thus,  upon  inspecting  the 
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structure  of  the  parts  of  the  suckers,  it  was  immediately  perceived 
that  the  function  ascribed  to  them  by  Dr.  Derham  and  Sir  E.  Home 
is  quite  incompatible  with  their  organisation.  "  Minute  hairs,  very 
closely  set  and  directed  downwards,  so  completely  cover  the  inferior 
surface  of  the  expanded  membranes,  improperly  denominated  suckers, 
with  which  the  terminal  joint  of  the  foot  of  flies  is  provided,  that  it 
cannot  possibly  be  brought  into  contact  with  the  object  on  which 
those  insects  move  by  any  muscular  force  they  are  capable  of  exerting. 
The  production  of  a  vacuum  between  each  membrane  and  the  plane 
of  position  is  therefore  clearly  impracticable,  unless  the  numerous 
hairs  on  the  under  side  of  these  organs  individually  perform  the 
office  of  suckers ;  and  there  does  not  appear  to  bo  anything  in  their 
mechanism  which  in  the  slightest  degree  countenances  such  an 
hypothesis.  When  highly  magnified,  their  extremities,  it  is  true,  are 
seen  to  be  somewhat  enlarged ;  but  when  they  are  viewed  in  action 
or  in  repose,  they  never  assume  a  figure  at  all  adapted  to  the  forma- 
tion of  a  vacuum."  Moreover,  on  enclosing  a  House-Fly  in  the 
receiver  of  an  air-pump,  it  was  demonstrated  to  the  entire  satisfaction 
of  several  intelligent  gentlemen  present  that  the  fly,  while  it  retains 
its  vital  powers  unimpaired,  can  not  only  traverse  the  upright  sides, 
but  even  the  interior  of  the  dome  of  an  exhausted  receiver ;  and  that 
the  cause  of  its  relaxing  its  hold,  and  ultimately  falling  from  the 
station  it  occupied,  was  a  diminution  of  muscular  force,  attributable 
to  impeded  respiration.  Hence  Mr.  Blackwall  is  induced  to  believe 
that  insects  are  enabled  to  take  hold  of  any  roughness  or  irregularity 
of  surface,  by  means  of  the  fine  hairs  composing  the  brushes,  the 
most  carefully  polished  glass  not  being  found  free  from  flaws  and 
imperfections  when  viewed  in  a  favourable  light  with  a  powerful  lens. 
A  still  different  opinion  has  been  maintained  by  other  authors  upon 
this  subject,  who,  setting  aside  all  idea  of  a  vacuum,  have  conjectured 
that  the  suckers,  as  they  have  been  termed,  contain  a  glutinous  secre- 
tion, capable  of  adhering  to  well-cleaned  glass ;  thus  Abbe"  de  la 
Pluche  states  that  when  the  fly  marches  over  any  polished  body,  on 
which  neither  her  claws  nor  her  points  can  fasten,  she  sometimes 
compresses  her  sponge,  and  causes  it  to  evacuate  a  fluid,  which  fixes 
her  in  such  a  manner  as  prevents  her  falling,  without  diminishing  the 
facility  of  her  progress.  "  But  it  is  much  more  probable,"  he  adds, 
"  that  the  sponges  correspond  with  the  fleshy  balls  which  accompany 
the  claws  of  dogs  and  cats,  and  that  they  enable  the  fly  to  proceed 
with  a  softer  pace,  and  contribute  to  the  preservation  of  its  claws, 
whose  pointed  extremities  would  soon  be  impaired  without  this  pre- 
vention." Notwithstanding  the  ridicule  which  has  been  thrown  upon 
this  opinion  in  a  recent  entomological  work,  it  appears,  from  still 
more  recent  investigations,  to  be  the  best  founded  of  any  hitherto 
advanced.  Thus,  in  general,  the  foot  of  the  fly  is  described  as  being 
composed  of  two  hooks  and  two  flaps,  or  hollow  cups,  which  act  as 
suckers.  Rymer  Jones,  in  his  '  General  Outlines  of  the  Animal 
Kingdom,'  1841,  says — "  The  House-Fly  is  furnished  with  a  pair  of 
membranous  flaps,  which,  under  a  good  microscope,  are  seen  to  be 
covered  with  innumerable  hairs  of  the  utmost  delicacy ;  these  flaps, 
or  suckers,  as  they  might  be  termed,  adhere,"  &c. 

The  structure  of  the  foot  of  the  fly  has  recently  been  examined  by 
Mr.  Hepworth,  who  says : — "  The  flap  varies  in  form  in  different 
species,  from  an  irregular  circle  to  that  of  an  irregular  triangle ;  and 
viewing  it  from  one  side,  it  is  somewhat  thicker  at  the  base  (near 
its  attachment),  the  under  surface  being,  when  isolated,  convex,  but 
perfectly  flat  as  a  whole,  when  applied  to  a  surface  of  that  form.  It 
appeared  to  be  composed  of  an  upper  and  under  layer  of  areolar 
tissue,  or  something  similar  to  it,  between  which  a  bundle  of  tubes, 
along  with  the  fasciculi  of  a  large  muscle  pass ;  these  are  placed  at  its 
base,  and  (sometimes  protected  by  a  '  coat  of  mail,'  formed  by  long 
scales  overwrapping  each  other  as  a  Venetian  blind,  or  in  alternate 
ones,  as  the  scales  of  a  fish,  &c,  but  more  frequently  wanting)  expand 
in  a  radiated  form ;  each  tube,  as  it  passes  along  with  its  fellows  on 
each  side,  gives  off  a  number  of  tubules  alternately  with  them  ;  these  dip 
downwards  from  the  under  surface,  and  become  expanded  into  trumpet- 
shaped  extremities,  the  flap  becoming  thinner  and  thinner  as  it 
approaches  its  margin,  which  sometimes  terminates  in  an  irregularly 
serrated  edge,  and  at  others  by  finely  pointed  hairs.  The  fly  has  the 
power  of  attaching  itself  to  smooth  surfaces  by  these  trumpet-shaped 
extremities,  and  also  of  secreting  a  fluid  from  them,  when  vigorous, 
and  it  has  occasion  to  make  extra  exertions  ;  but  in  a  partially  dormant 
state  (the  best  for  making  observations),  it  does  not  appear  to  be  able 
to  give  out  this  secretion,  although  it  can  still  attach  itself ;  indeed 
this  fluid  is  not  essential  for  that  purpose  :  when  it  is  secreted,  it  is 
deposited  on  the  glass  with  great  regularity.  I  have  often  attempted 
to  preserve  these  markings  by  applying  colouring  matter  whilst  they 
were  moist,  but  have  not  yet  succeeded.  The  tubules  are  often  seen 
protruding  from  under  the  margin  of  the  flap  in  a  semi-arch-like  form, 
giving  it  a  fringed  appearance.  The  foot  of  the  male  Dytiscus  is  a 
type,  not  only  of  many  of  the  beetle  tribe  (not  aquatic),  but  of  the 
whole  of  that  of  flies  possessed  of  flaps.  The  first  joints  of  the  tarsus 
of  the  anterior  legs  of  this  insect  are  extremely  dilated,  so  as  to  form 
a  broad  circular  palette.  On  examining  the  inferior  surface  of  this 
expanded  portion,  it  is  seen  to  be  covered  with  a  great  number  of 
Bucking  cups,  two  or  three  being  larger  than  the  rest,  but  they  form 
collectively  a  wonderful  instrument  of  adhesion."  ('  Quarterly  Journal 
of  Microscopical  Science.') 


MUSCLE  is  an  animal  tissue  composed  of  bundles  of  soft  and 
usually  reddish  fibres,  endowed  with  a  peculiar  power  of  contracting. 

The  muscles  are  divided  into  two  classes — the  voluntary  and  the 
involuntary.  The  former  class,  those  over  which  the  will  exercises  a 
direct  control,  are  subservient  to  all  the  actions  by  which  the  animal 
is  placed  in  active  relation  with  the  external  world,  as  in  all  the 
motions  of  the  limbs,  of  speech,  of  the  eyes,  ears,  &c,  and  they  are 
therefore  often  called  the  muscles  of  animal  life  ;  the  latter  class, 
comprehending  those  whose  actions  are  connected  with  the  internal 
and  nutritive  functions  of  the  body,  over  which  the  will  has  no  imme- 
diate or  constant  control,  form  the  muscular  system  of  organic  life,  as 
the  heart,  the  muscular  coat  of  the  stomach,  &c. 

Each  voluntary  muscle  is  composed  of  a  number  of  parallel  or  nearly 
parallel  fleshy  bundles,  inclosed  in  coverings  of  cellular  tissue,  by 
which  each  is  connected  with  and  at  the  same  time  isolated  from 
those  adjacent  to  it.  Each  bundle  is  again  divided  into  smaller  fas- 
ciculi similarly  ensheathed,  and  so  on  through  an  uncertain  number 
of  gradations  till  we  arrive  at  the  muscular  fibre,  the  only  definite  and 
fixed  form  in  the  system,  and  the  only  part  which  possesses  characters 
common  to  the  muscles  of  all  classes  of  animals.  The  muscles  being 
thus  divided,  each  fibre  or  each  fasciculus  may  be  regarded  as  a  sepa- 
rate contractile  organ,  which  though  usually  acting  in  concert  with 
those  adjacent  to  it,  is  capable  of  independent  contraction ;  and  the 
power  of  a  whole  muscle  will  thus  be  equal  to  the  sum  of  the  powers 
of  its  separate  fibres,  and  will  bear  a  direct  proportion  to  their 
number. 

The  two  forms  of  muscular  fibre  differ  extremely  in  their  micro- 
scopic characters.  The  fibres  of  the  voluntary  muscles,  as  well  as  the 
fibres  of  the  heart  and  some  of  those  in  the  oesophagus,  are  Striped  or 
Striated ;  while  all  other  muscles,  including  those  of  the  alimentary 
canal,  the  uterus,  and  bladder,  all  of  which  are  involuntary,  are 
Unstriped  or  Non-Striated. 

The  elementary  fibres  of  the  voluntary  muscles  are  arranged  in  sets 
parallel  to  one  another,  whilst  those  of  the  involuntary  muscles 
usually  cross  at  various  angles,  and  interlace,  forming  membranous 
organs,  inclosing  a  cavity  which  their  contraction  serves  to  constrict. 

The  Striated  Fibres  are  usually  of  about  the  same  length  as  the 
muscle  to  which  they  belong.  In  the  Sartorius  they  often  exceed  two 
feet  in  length,  while  in  the  Stapedius  (in  the  middle  ear)  they  are  not 
two  lines.  They  vary  in  diameter  from  l-60th  to  l-1500th  of  an 
inch,  being  largest  in  Crustacea,  Fish,  and  Reptiles,  where  their  irrita- 
bility is  most  enduring,  and  smallest  in  Birds,  where  it  is  most 
evanescent.  In  Man  their  average  diameter  is  l-400th  of  an  inch. 
The  fibre  always  presents  upon  and  within  it  longitudinal  dark  lines, 
along  which  it  subsequently  splits  up  into  fibrillae ;  but  it  is  by  a 
fracture  alone  that  these  fibrillai  are  obtained  ;  they  do  not  exist  as 
such  in  the  fibre.  Sometimes,  on  the  application  of  violence,  cleavage 
takes  place  in  a  different  manner,  in  a  plane  at  right  angles  to  the  long 
axis  of  the  fibre.  In  this  case  discs,  and  not  fibrillae,  are  obtained ; 
and  the  cleavage  is  just  as  natural  as  the  former,  though  less  frequent. 

A  Kg-  !• 
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Fragments  of  Elementary  Fibres,  showing  a  Cleavage  in  opposite  directions. 

A,  Longitudinal  Cleavage  :  the  longitudinal  and  transverse  lines  are  both 
seen ;  c,  fibrillse  separated  from  one  another  by  violence  at  the  broken  end  of 
the  fibre,  and  marked  by  transverse  lines  equal  in  width  to  those  on  the  fibre ; 
c',  c",  represent  two  appearances  commonly  presented  by  the  separate  single 
nbrillae  (more  highly  magnified).  At  d  the  borders  and  transverse  lines  are  all 
perfectly  rectilinear,  and  the  included  spaces  perfectly  rectangular.  At  c"  the 
borders  are  scalloped  and  the  spaces  bead-like.  When  most  distinct  and  definite, 
the  fibrilla  presents  the  former  of  these  appearances. 

B,  Transverse  Cleavage  :  the  longitudinal  lines  are  scarcely  visible  ;  a,  incom- 
plete fracture  following  the  opposite  surfaces  of  a  disc,  which  stretches  across 
the  interval  and  retains  the  two  fragments  in  connexion.  The  edge  and  surface 
of  this  disc  are  seen  to  be  minutely  granular,  the  granules  corresponding  in  size 
to  the  thickness  of  the  disc,  and  to  the  distance  between  the  faint  longitudinal 
lines,  b,  another  disc,  nearly  detached,  b',  detached  disc  more  highly  mag- 
nified, showing  the  sarcous  elements.    (Bowman,  in  '  Todd's  Cyclopaedia.') 

Hence  the  fibre  must  be  regarded  neither  as  a  bundle  of  fibrillar 
nor  a  pile  of  discs,  but  as  "  a  mass  in  whose  structure  there  is  an 
intimation  of  the  existence  of  both,  and  a  tendency  to  cleave  in  the 
two  directions."  The  same  particles  compose  the  disc  and  the 
fibrilla,  and  they  have  received  the  names  of  the  primitive  or  sarcoua 
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elements.  Tho  ci-obs  stripeB  of  the  fibre  nre  formed,  according  to  the 
views  of  almost  all  tho  host  observers  of  the  day,  by  tho  apposition, 
side  by  side,  of  the  dark  points  seen  on  tho  separated  fibrillao.  That 
they  are  not  caused  by  a  structure  distinct  from  tho  fibrillco,  and  pre- 
sent only  on  tho  surface  of  the  fibre,  is  ovident,  according  to  Todd  and 
Bowman,  from  tho  following  facts  : — 

1.  That  a  transverse  section  of  a  Fibre  shows  it  to  be  solid  and  not 
hollow,  and  that  the  ends  of  the  fibrilto,  as  seen  on  its  section,  exist 
throughout  its  interior,  just  as  on  its  surface. 

Fig.  2. 


Trans-verse  section  of  three  Elementary  Fibres  of  the  dried  pectoral  muscle  of 
a  Teal,  treated  with  weak  citric  acid. 

2.  That  fibrilla)  taken  from  any  part  of  a  fibre  are  marked  with  light 
and  dark  points,  corresponding  in  distance  and  force  with  the  trans- 
verso  stripes  of  the  fibre. 

3.  That  with  a  high  magnifying  power  applied  to  a  thick  fibre  we 
may  briDg  all  parts  of  its  interior  into  focus  in  succession,  and 
perceive  throughout  the  same  kinds  of  stripes. 

The  Sarcolemma,  or  Tubular  Sheath  inclosing  the  striated  fibre, 
consists  of  a  transparent,  very  delicate,  but  tough  and  elastic  mem- 
brane, which  isolates  the  fibre  from  all  other  tissues.  It  most 
commonly  has  no  appearance  of  structure,  but  occasionally  small 
corpuscles,  the  remains  of  cell-nuclei  are  observed  in  it. 

Fig.  3. 


Fragments  of  the  Elementary  Fibre  of  a  Skate  held  together  by  untorn  but 
twisted  Sarcolemma. 

If  the  fibre  be  immersed  in  acid,  it  swells,  bursts  the  sheath,  and 
forms  small  protrusions  or  hernise. 

The  researches  of  Valentin  and  Schwann  have  thrown  much  light 
on  the  development  of  muscular  tissue  in  the  embryo.  In  its  earliest 
stage,  muscle  consists  of  a  mass  of  nucleated  cells  which  first  arrange 
themselves  in  a  linear  series,  and  then  unite  to  form  the  elementary 
fibres. 

Fig.  4. 
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Stages  of  Development  of  Striated  Muscle  Fibre, 
o,  arrangement  of  the  primitive  cells  in  a  linear  series. 

b,  the  cells  united,  the  nuclei  separated,  and  some  broken  up  ;  longitudinal 
lines  becoming  apparent.    (From  a  foetal  calf,  three  inches  long.) 

c,  d,  transverse  stripes  apparent.  In  c  the  nuclei  are  internal,  and  bulge  the 
fibre  ;  in  d  they  are  prominent  on  the  surface.  (From  a  foetal  calf,  two  months 
old.) 

«,  transverse  stripes  fully  formed  and  dark ;  nuclei  disappearing  from  view. 
(From  the  human  infant  at  birth.) 

/,  elementary  fibre  from  the  adult,  treated  with  acid,  showing  the  nuclei. 
(Prom  Schwann.    The  rest  from  Bowman.) 


As  tho  cells  unite,  a  deposit  of  contractile  material  gradually  taku 
placo  within  them.  The  deposition  assumes  a  granular  form,  the 
granular  or  sarcous  elements  being  of  tho  same  size  as  in  the  perfect 
muscle  ;  for  this  reason  the  transverse  stripes  resulting  from  their 
apposition  aro  of  the  same  width  as  in  tho  adult.  Muscles  grow  by 
an  increase,  not  of  tho  number,  but  of  the  bulk  of  their  elementary 
fibres. 

Tho  Unstriped  or  Non-Striated  fibres  consist  of  modified  simple 
colls,  usually  fusiform,  more  rarely  shorter  and  broader  fibres,  which 
Kijlliker  calls  "  contractile  or  muscular  fibre-cells."  They  are  gene- 
rally of  a  pale  colour,  bulged  at  intervals  by  oval  or  elongated  cor- 
puscles, or  nuclei,  which  havo  frequently  one  or  more  nucleoli  in. 
their  centre  (fuj.  5).  Their  texture  seems  to  bo  homogeneous.  By 
transmitted  light  they  have  usually  a  soft  and  very  finely  mottled 
aspect ;  their  ordinary  diameter  varies  from  l-3000th  to  l-2000th  of 
an  inch. 

Fig.  5. 


Fibres  of  Unstriped  Muscle. 
c,  in  their  natural  state  ;  a,  treated  with  acetic  acid,  showing  the  corpuscles; 
6,  corpuscles  or  nuclei  detached,  showing  their  various  appearances. 

Muscular  fibre  is  chemically  distinguished  from  the  fibre  of  cellular 
tissue  by  the  circumstance  that  it  does  not  yield  gelatin  by  prolonged 
boiling  in  water,  but  dissolves  in  acetic  acid,  from  which  it  may  be 
precipitated  by  ferrocyanide  of  potassium,  showing  that  it  belongs  to 
the  protein-compounds. 

In  consequence  of  the  difficulty  that  exists  in  separating  muscular 
fibre  from  cellular  tissue,  vessels,  and  nerves,  it  is  impossible  to  speak 
with  certainty  respecting  the  behaviour  of  pure  muscle  towards 
re-agents.  If  very  small  pieces  of  muscle  are  freed  as  much  as  possible 
from  fat  and  cellular  substance,  and  immersed  in  water,  blood,  colouring 
matter,  and  the  extractive  matter  with  which  muscle  abounds,  are 
gradually  taken  up,  and  colourless  muscular  fibres  are  left. 

Cold  water  and  alcohol  produce  little  effect  on  them,  but  in  boiling 
water  they  first  contract  and  become  firm,  and  subsequently  soften. 
Concentrated  acetic  acid  dissolves  them;  in  the  dilute  acid  they  swell 
and  assume  a  transparent  fibrous  appearance.  The  alkaline  carbonates 
increase  their  firmness.  Solutions  of  muscular  fibre  in  dilute  acids  are 
precipitated  by  ferrocyanide  of  potassium  and  tannin  in  a  precisely 
similar  manner  to  acid  solutions  of  fibrin.  Dried  muscular  fibre  may 
be  easily  pulverised ;  in  that  condition  it  resembles  the  whole  class  of 
protein-compounds  in  exhibiting  strong  positively  electrical  properties. 

On  making  incisions  into  the  warm  flesh  of  an  animal  just  killed, 
we  obtain  by  pressure  an  acid  fluid  which  rapidly  coagulates,  in  conse- 
quence of  the  presence  of  a  little  fibrin  :  if  the  flesh  has  been  kept 
for  some  time,  the  fluid  obtained  by  pressure  no  longer  coagulates, 
although  it  exhibits  an  acid  re-action.  No  quantitative  analysis  of 
human  flesh  has  yet  been  made,  but  the  flesh  of  several  animals  has 
recently  been  submitted  to  analysis.  The  amount  of  water  averages 
about  80;;,  and  the  greater  part  of  the  solid  residue  consists  of  fibrin  ; 
the  other  constituents,  albumen,  hsematoglobulin,  fat,  extractive 
matters,  lactic  acid,  the  lactates,  and  other  salts,  occur  in  the  expressed 
juice.  The  proportions  of  these  constituents  have  been  determined 
by  Berzelius,  Braconnot,  Schlossberger,  Schultz  (and  Marchand).  Id 
the  flesh  of  oxen  they  found  : — 

Berze-  Bracon-  Schloss. 

lius.      not.  berger 
77-17    77-03  77-50 
1770 
2-20 


Schultz. 


Water  

Fibriu,  cells,  vessels,  and  nerves 
Albumen  and  hKmatoglobulin  . 
Alcohol-extract  and  Salts  . 
Water-extract  and  Salts  .  . 
Phosphate  of  Lime  with  Albumen 
Fat  and  Loss  


rso 

1-05 

o-os 


17-13 
2-70 
1-94 
1-15 


1750 
220 
1-50 
1-30 
traces 


77-50 
1500 
4-30 
1-32 

rso 


Mar- 
chand. 
7660 
18-00 
2-50 
1-70 
110 
010 


_     _     o-os  — 


100-00  100-00  10000  10000  100-00 
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The  dried  muscular  flesh  of  the  ox  has  been  analysed  by  Playfair 
aud  Bockmann,  and  found  to  be  identical  in  its  composition  with  dried 
blood  : — 

Flesh  (Beef).  Ox-Blood. 
Playfair.    Bockmann.    Playfair.  Bockmann. 


Carbon 

.  51-83 

51-89 

51-95 

51-90 

Hydrogen 

7-57 

7-59 

7-17 

7-33 

Nitrogen  . 
Oxygen  , 

.  15-01 

15-05 

15-07 

15-08 

.  21-37 

21-24 

2139 

21-21 

Ashes 

4-23 

4-23 

4-42 

4-42 

100-01 

100-00 

100-00 

100-00 

Deducting  the  as] 

les  or  inorganic  matter,  the  composition 

organic  part  is — 

Carbon 

.  54-12 

54-18 

54-19 

54-20 

Hydrogen 

7-89 

7-93 

7-48 

7-65 

Nitrogen  . 

.  15-07 

15-71 

15-72 

15-73 

Oxygen 

.  22-32 

22-18 

22-31 

22-12 

100-00 

10-000 

99-70 

99-70 

Which  corresponds  to  the  formula—  C48,  H10,  Nu,  0,5. 

In  100  parts  of  the  ashes  yielded  by  the  incineration  of  ox-flesh, 
Enderliu  found — 

Soluble  Salts. 

Tribasic  Phosphate  of  Soda  (3Na  O,  P  Ot) .  45-100  \  0,  ,  „fi 
Chlorides  of  Sodium  and  Potassium  .       .    45-936  J  VL  UJ0 

Insoluble  Salts. 


Phosphates  of  Lime,  Magnesia,  and  Peroxide  of  Iron 
Loss  


0-840 
2-124 


100-000 

The  following  analyses  of  the  flesh  of  other  animals  have  been  made 
by  Schlossberger . — 


Water 

Muscular    fibre  and  ) 

vessels     .  •    •  J 

Albumen    and  hie-  I 

mato-globulin       .  ) 

Alcohol-extract  and 

salts        .  .  . 

Water-extract  and 

salts     .       .  . 

Phosphate    of  lime 

wilh  albumen 


Calf. 


79-7 
15-0 

3-2 

1-1 

1-0 

01 


78-2 
162 

2-6 

1-4 

1-6 

traces 


78-3 
16-8 

2-4 

1-7 

0-8 

traces 


H 

76-9 
18-0 

3-3 
2-4 
0-41 


76-0 
170 

4-5 

1-0 

1-5 


77-3 
16-5 

3-0 

1-4 

1-2 

0-G 


80-1 
12-0 

5-2 

1-0 

1-7 


80-5 
11-1 

4-4 

1-  C 
0-2 

2-  2 


The  analyses  of  Schultz  correspond  in  many  points  with  those  of 
Schlossberger.  In  calves'  flesh  Schultz  found  a  little  more  animal 
fibre  than  Schlossberger  :  in  the  flesh  of  a  pig  four  weeks  old  Schultz 
found  21-1  parts  of  muscular  fibre  and  3-45  of  albumen  and  haemato- 
globulin ;  and  in  the  flesh  of  a  pig  two  years  and  a  half  old  he  found 
20'3  parts  of  the  former  and  4-2  of  the  latter.  Schultz  also  found 
that  the  amount  of  muscular  fibre  was  less  in  the  flesh  of  Fishes  than 
in  that  of  the  Mammalia ;  thus  in  the  flesh  of  Cyprinus  nasns  and 
C.  barbus,  the  proportions  of  fibre  were  13  5  and  17'18  respectively. 

A  series  of  experiments  were  performed  by  Helmholtz,  on  the  con- 
sumption of  tissue  during  muscular  action. 

Powerful  muscular  contractions  were  induced  by  passing  an  electric 
current  through  the  amputated  leg  of  a  frog  as  long  as  convulsions 
continued  to  be  manifested.  The  flesh  of  the  two  legs  was  then  analysed. 
The  albumen  was  apparently  scarcely  affected,  the  mean  of  six  experi- 
ments giving  2-lOg  of  albumen  in  the  electrised,  and  2'13g  in  the  non- 
electrised  flesh.  With  regard  to  the  extractive  matters,  it  appeared 
that  in  all  the  experiments,  without  a  single  exception,  the  water 
extract  in  the  electrised  flesh  was  diminished,  while  on  the  other  hand  the 
spirit-  and  alcohol-extracts  were  increased  by  that  process.  The  amount 
of  fat  was  unaffected.    No  urea  could  be  found  in  the  alcohol  extract. 

There  is  a  great  difficulty  in  performing  experiments  of  this  nature 
on  warm-blooded  animals,  in  consequence  of  the  rapidity  with  which 
isolated  portions  of  muscle  lose  their  irritability.  The  best  results 
were  obtained  with  decapitated  pigeons  : — 

o.  In  electrised  b.  In  non-electrised 

Muscle.  Muscle.  a.      :  b. 

Albumen  .       .       .    .    2-04  .    .    .    2-13    .  . 
Water-Extract      .       .    0-64  .    .    .    0-73    .    .    .  0-88    :  1 
Spirit-Extract  .       .    .    1-68  .    .    .    1-58    .    .    .  1-06    :  1 
It  remains  to  be  considered  whether  the  fibrin  takes  part  in  this 
decomposition  :  a  priori  we  should  infer  that  it  did,  for  the  protein- 
compounds  seem  universally  the  conductors  of  the  highest  vital  energies; 
and  further,  the  increased  amount  of  sulphates  and  phosphates  in  the 
urine  after  muscular  exertion  indicates  a  decomposition  of  the  sulphur 
and  phosphorous  compounds. 


The  above  facts  sufficiently  show  that  muscular  action  is  always 
accompanied  by  a  chemical  change  in  the  composition  of  the  acting 
muscle.  (Simon,  '  Animal  Chemistry,'  translated  for  Sydenham  Society 
by  Dr.  Day.) 

The  followiug  account  of  the  development  of  muscular  tissue  ia 

given  by  Kolliker  in  his  '  Manual  of  Human  Histology  ': — 

"  The  rudiments  of  the  muscles  consist  originally  of  the  same 
formative  cells  as  those  of  which  the  rest  of  the  body  of  the  embryo 
is  constituted;  and  it  is  not  till  afterwards  that  the  muscles,  tendons, 
&c,  are  gradually  developed  by  a  histological  differentiation.  In  man 
the  muscles  are  not  evident  before  the  end  of  the  second  month;  at 
first  however  they  cannot  be  detected  by  the  unaided  eye  :  they  are 
soft,  pale,  gelatinous,  and  not  to  be  distinguished  from  their  tendons. 
In  the  tenth  and  twelfth  week  they  are  more  distinct,  especially  in 
specimens  preserved  in  alcohol ;  and  at  this  time  the  tendons  also 
may  be  distinguished  as  somewhat  clearer  but  at  the  same  time 
transparent  streaks. 

"  In  the  fourth  month  both  the  muscles  and  tendons  are  still  more 
distinct,  the  former  being  on  the  trunk  of  a  light  reddish  colour,  the 
latter  more  transparent  and  grayish,  both  retaining  a  soft  consistence. 
From  this  period  both  textures  acquire  more  and  more  of  the  con- 
figuration which  thoy  afterwards  retain,  so  that  at  the  maturity  of 
the  embryo — excepting  that  the  muscles  are  still  softer  and  paler,  and 
the  tendons  more  vascular  and  less  white — they  no  longer  present  any 
difference  worth  notice. 

"With  respect  to  their  intimate  conditions,  the  primitive  fasciculi,  in 
the  embryo,  at  the  end  of  the  second  month,  present  the  aspect  of 
elongated  bands  0-001"'  to  0-002'"  broad,  with  nodular  enlargements 
at  different  points,  at  which  places  are  situated  elongated  nuclei ;  the 
bands  exhibit  either  a  homogeneous  or  finely-granular  aspect,  and 
but  rarely  an  extremely  faint  indication  of  transverse  striation.  In 
their  further  development,  these  primitive  muscular  fasciculi,  which, 
as  comparative  histology  teaches,  originate  in  cells  arranged  in  a  linear 
series,  continue  to  increase  in  breadth  and  length,  and  their  contents, 
the  original  cell-contents,  are  developed  into  the  muscular  fibrils.  In 
the  fourth  month  they  measure  for  the  most  part  0'0028"' — 0  005'", 
some  even  0-006'",  whilst  others  do  not  exceed  0-0016"'  and  0-002'". 
The  larger  ones  are  still  always  flattened,  but  of  uniform  width,  and 
also  considerably  thicker  than  before,  mostly  with  evident  longitu- 
dinal and  transverse  strias,  and  even  with  fibrils,  which  admit  of  being 
isolated.  It  is  partially  evident  even  in  a  longitudinal  view,  but  still 
better  in  a  transverse  section,  that  in  many  cases  the  fibrils  do  not 
occupy  the  entire  thickness  of  the  primitive  tube,  but  that  they  are 
deposited  around  its  periphery;  the  interior  being  as  yet  filled  with 
a  homogeneous  substance  as  at  first,  and  which  now  appears  like  a 
canal  within  the  fibrils.  All  the  primitive  tubules  possess  a  sarco- 
lemma,  which  on  the  application  of  acetic  acid  or  soda  appears  as  a 
very  delicate  membrane,  which  by  the  imbibition  of  water  may  occa- 
sionally be  raised  from  the  fibrils.  The  tubes  moreover,  as  at  first, 
present  nuclei  lying  close  upon  the  sarcolemma,  and  which  frequently 
cause  rounded  elevations  on  the  surface  of  the  tube,  and  may  be 
observed  actively  engaged  in  the  process  of  multiplication.  They  are 
all  vesicular,  roundish,  or  elongated,  with  very  distinct,  simple,  or 
double  nucleoli,  measuring  0-0004'" — 0  0008'",  and  'frequently  with 
two  secondary  cells  in  the  interior.  They  are  much  more  numerous 
than  previously,  and  most  frequently  disposed  in  pairs  closely  approxi- 
mated ;  but  often  also  in  groups  of  three  or  four,  or  even  six,  either 
contiguous  or  arranged  serially.  From  this  period  to  that  of  birth  no 
further  important  change  takes  place  in  the  muscular  fasciculi,  except 
an  increase  in  their  size.  In  the  new-born  infant  they  measure 
0  0056"' — 0-0063'",  are  solid,  rounded,  polygonal,  longitudinally  or 
transversely  striated,  according  to  circumstances,  as  in  the  adult, 
with  very  long  isolated  fibrils,  and  no  longer  any  appearance  of 
nuclei. 

"  From  what  ha3  been  remarked,  it  is  clear  that  the  sarcolemma 
represents  the  sum  of  the  membranes  of  the  coalesced  cells,  and  that 
the  nuclei  of  the  youngest  fasciculi  are  the  original  cell-nuclei,  whose 
descendants  are  represented  in  the  nuclei  of  the  older  fibres,  which 
have  multiplied  by  an  endogenous  process.  The  muscular  fibrils  are 
the  altered  contents  of  the  original  tubes,  become  solid ;  they  appear, 
demonstrably  in  many  instances,  to  be  formed  on  the  inner  surface  of 
the  sarcolemma,  from  without  to  within,  but  in  other  cases  probably 
in  the  whole  of  the  tube  at  once. 

"  The  growth  of  the  entire  muscle  is  chiefly  to  be  referred  to  the 
increase,  both  longitudinal  and  in  thickness,  of  the  primitive  fasciculi ; 
and  the  rudiments  of  all  the  future  primitive  fasciculi  appear  to  ba 
formed — probably  even  as  early  as  the  original  rudiments  of  the  muscla 
itself — in  every  case  at  the  middle  period  of  foetal  life.  In  the  embryo, 
at  the  fourth  or  fifth  month,  they  are  perhaps  five  times  as  thick  as  in 
one  at  two  months ;  in  the  new-born  infant  they  measure  for  the  most 
part  twice,  occasionally  even  three  and  four  times  as  much  as  in  the 
fourth  and  fifth  month,  and  in  the  adult  their  size  is  perhaps  five 
times  greater  than  in  the  new-born  child.  The  number  of  fibrils 
must  necessarily  increase  in  proportion  to  the  size  of  the  fasciculus, 
because,  according  to  Harting,  they  are  but  little  thicker  in  the  adult 
than  in  the  foetus." 

The  development  of  the  tendons  takes  place  subsequently  to  that 
of  the  muscular  fibre,  and  in  no  case  previously.    It  is  not  till  the  end 
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of  the  third  or  fourth  month  that  their  elementary  constituents  can 
be  made  out. 

All  the  muscles  receive  largo  arteries  and  veins  from  the  trunks 
passing  near  to  them,  whose  branches  run  in  tho  cellular  interspaces 
between  the  fasciculi,  and  form  at  last  an  irregular  network  among  the 
fibres.  They  receive  also  a  large  supply  of  nerves,  probably  more 
than  any  other  organs  in  the  body.  Nearly  one-half  of  the  brain  and 
spinal  chord  is  for  the  supply  of  nerves  through  which  tho  will  may 
act  upon  the  voluntary  muscles,  or  through  which  their  motions  may 
bo  excited  by  other  stimuli.  Tho  involuntary  muscles  are  chiefly  sup- 
plied from  tho  ganglionic  or  sympathetic  system  of  nerves.  [Nekvous 
System.] 

The  colour  of  the  muscles  is  dependent  partly  on  the  blood  which 
they  contain,  but  chit-fly  on  a  peculiar  colouring  matter,  very  similar 
to  that  of  the  blood,  which  is  fixed  in  their  tissue.  Their  colour  is 
distinctly  though  remotely  connected  with  tho  quantity  and  condition 
of  red  blood  in  the  system,  and  its  depth  is  one  of  the  best  signs  of 
robustness  and  full  health.  Thus,  in  all  quadrupeds  and  birds  the 
muscles  are  more  or  less  red,  and  the  colour  is  deepest  in  the  parts 
which  are  most  actively  employed,  but  pale  and  scarcely  perceptible  in 
those  which  have  not  been  frequently  exerted,  and  also  in  those 
animals  which,  by  being  closely  stalled  and  stabled,  are  killed  in  a 
condition  of  great  debility ;  hence  the  difference  between  red  and 
white  meats.  In  Amphibia,  which  have  less  red  blood  than  Mammalia 
aud  Birds,  the  muscles  are  usually  pale.  In  Fish,  which  have  still  less, 
they  are,  with  the  exoeption  of  tho  heart  and  those  which  move  the 
tins  aud  are  particularly  exerted,  quite  white.  There  are  however 
some  exceptions,  as  the  salmon  aud  tunny.  In  animals  of  a  still 
lower  order,  the  muscles,  though  still  preserving  the  same  structure, 
are  all  quite  white. 

The  peculiar  vital  power  of  the  muscular  tissue  is  its  contractility ; 
that  is,  the  power  which  its  fibres  possess,  when  stimulated  by  the 
will  or  other  means,  of  shortening  themselves,  and  thus  approximating 
the  points  to  which  their  extremities  are  attached.  When  muscles 
contract  they  become  shorter,  harder,  and  thicker  ;  but  their  actual 
size  remains  the  same,  for  what  they  lose  in  length  they  exactly  gain 
in  breadth  and  thickness.  The  fasciculi  are  also  wrinkled  or  thrown  into 
undulated  lines,  which  are  most  visible  when  the  contraction  is  least 
powerful  and  rather  trembling,  and  the  fibres  vibrate  so  as  to  produce 
a  distinct  sound.  The  more  powerful  the  contraction  the  more  rapid 
are  the  vibrations  of  the  muscular  fibres ;  the  higher  the  note  which 
they  produce,  and  the  greater  the  difficulty  of  perceiving  them  with 
the  eye.  The  simplest  method  of  observing  the  sound  of  muscular 
contraction  is  that  which  Dr.  Wollaston  pointed  out  ('  Croonian 
Lecture,'  1809)  :  when  the  tip  of  the  thumb,  or  of  one  of  the  fingers, 
is  put  into  the  external  ear,  while  some  of  the  muscles  of  the  former 
are  in  a  state  of  contraction,  a  sound  is  heard  like  that  of  carriages 
running  rapidly  over  a  distant  stone  pavement.  This  sound  is  not 
heard  when  the  same  degree  of  pressure  is  applied  to  the  same  part  by 
any  other  means  than  those  in  which  muscular  contraction  is  concerned. 
By  rubbing  a  piece  of  stick  over  the  notched  edge  of  a  board  so  as  to  pro- 
duce a  similar  sound,  and  counting  the  number  of  notches  whose  edges 
were  struck  in  a  given  time,  Dr.  Wollaston  concluded  that  the  number 
of  vibrations  of  a  contracted  muscle  is  between  20  and  30  in  a  second. 

The  relaxation  of  a  muscle  presents  phenomena  exactly  the  con- 
verse of  those  of  its  contraction.  The  power  by  which  the  voluntary 
muscles  are  lengthened  after  having  contracted  is  generally  the  exten- 
sion to  which,  when  they  cease  to  act,  they  are  subjected  by  some 
other  muscles  (their  antagonists),  whose  action  is  the  opposite  of  their 
own.  The  hollow  involuntary  muscles  are  usually  extended  after 
contraction  by  the  accumulation  of  fluids  or  other  substances  forced 
into  their  cavities  by  some  external  power.  It  may  be  yet  a  question 
whether  muscles  have  a  vital  and  independent  power  of  dilatation  as 
well  as  of  contraction ;  but  on  the  whole  the  evidence  is  in  favour  of 
their  possessing  such  a  power,  for  the  heart  will  contract  and  dilate 
when  empty,  if  external  stimuli  are  applied,  and  the  hearts  of  reptiles 
when  hung  in  the  air  will  sometimes  go  on  contracting  and  dilating 
till  they  are  nearly  dry  and  stiff.  Were  there  no  vital  power  of  dilata- 
tion, it  is  difficult  to  conceive  how  the  heart  or  any  other  muscle  when 
separated  from  the  body  should,  after  having  once  contracted,  be 
dilated  so  as  to  be  able  to  contract  again. 

When  muscles  shorten  however  it  is  not  always  by  an  exercise  of 
their  peculiar  vital  contractility,  but  often  by  their  elasticity,  by 
which,  like  all  the  other  tissues,  they  are  always  maintained  in  a 
certain  degree  of  tension.  Thus  when  a  muscle  is  divided,  its  ends 
retract  as  well  after  death,  or  when  its  nerves  are  cut,  as  during  life 
and  health.  It  is  by  this  power  that  muscles,  after  having  been  much 
extended,  generally  return  to  their  natural  size;  thus,  when  a  muscle 
on  one  side  of  the  joint  of  any  limb  shortens,  it  is  evident  that  its 
antagonist  on  the  opposite  side  must  be  lengthened  in  the  same  pro- 
portion, and  when  the  contracting  muscle  ceases  to  act  the  elasticity 
of  the  extended  one  (increased  by  the  tension  to  which  it  has  been 
subjected)  will  be  alone  sufficient  in  most  cases  to  restore  the  limb  to 
its  position  of  rest. 

_  The  actual  power  with  which  a  muscle  contracts  is  in  direct  propor- 
tion to  the  number  of  its  fibres,  and  inversely  as  their  length.  Hence, 
in  all  the  muscles  in  which  great  strength  is  required,  as  in  the  chief 
muscles  of  the  shoulder  and  hip,  the  fibres  do  not  run  straight  from 
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tho  general  point  of  origin  to  that  of  insertion,  but  tho  whole  mass 
of  tho  muscle  is  divided  into  a  number  of  small  portions,  in  which  a 
multitude  of  short  fibres  are  attached  to  separate  point*  within  the 
muscle,  so  that  they  may  act  separately,  or,  when  great  exertion  is 
necessary,  altogether,  and  with  far  greater  power  than  a  smaller 
number  of  long  straight  fibres  could.  Tho  strength  of  a  muscle  is 
very  commonly  inaroftsad  by  its  QbTM  not  running  parallel  to  the  lino 
in  which  tho  musclo  has  to  draw  the  part  to  which  it  is  attached, 
but  with  various  degrees  of  obliquity  to  that  line.  Thus  in  many 
muscles  the  fibres  aud  fasciculi  are  attached  obliquely  to  one  or  both 
sides  of  a  tendon,  as  the  fibres  of  a  feather  are  attached  to  its  shaft ; 
by  which  arrangement,  though  each  muscular  fibre  contracts  in  its 
own  direction,  the  general  result  of  their  contraction  and  the  direction 
in  which  the  resistance  will  act  upon  them  forms  an  oblique  angle 
with  their  direction,  and  much  of  tho  danger  of  their  being  ruptured 
is  removed.  There  are  indeed  but  few  instances  of  rectilineal  muscles 
in  the  body;  in  nearly  all,  the  fibres  are  placed  more  or  less  obliquely 
to  the  line  in  which  they  have  to  draw  the  part  to  which  they  aro 
attached ;  a  plan  by  which,  though  individually  they  lose  in  active 
power,  they  gain  in  resistance,  aud  by  which  a  far  greater  number 
may  in  the  same  space  be  brought  to  bear  upon  a  given  point. 

An  almost  infinite  variety  of  arrangement  is  found  in  the  muscular 
fibres  adapted  to  the  especial  purpose  which  each  muscle  has  to  fulfil, 
whether  it  be  chiefly  strength  of  action,  or  rapidity  or  extent  of 
motion  ;  and  all  are  guided  by  the  nicest  mechanical  rules.  Wherever 
strength  is  more  necessary  than  a  wide  extent  of  motion,  the  fibres 
are  increased  in  number  and  placed  obliquely  to  the  direction  of  the 
resistance ;  wherever  extent  of  motion  is  more  needed  than  strength, 
the  fibres  are  long,  aud  run  almost  straight  from  one  point  to  the 
other,  so  as  to  give  the  full  benefit  of  their  contraction ;  where 
velocity  is  required,  they  are  placed  at  a  part  of  a  lever  close  by  the 
centre  of  motion,  the  resistance  being  placed  on  a  part  more  distant 
from  the  centre.  In  general,  the  absolute  power  exerted  by  a  muscle 
in  contracting  is  much  less  than  its  efficient  power,  a  great  part  of  its 
force  being  lost  in  its  being  inserted  obliquely  on  the  lever  which  it 
has  to  move,  or  in  the  distance  of  the  resistance  from  the  centre  of 
motion,  or  in  the  resistance  which  other  muscles  and  the  adjacent 
tissues,  which  have  to  be  extended,  present,  &c.  But  it  is  constantly 
found  that  where  power  is  lost,  a  corresponding  gain  of  velocity  or 
extent  of  motion,  or  of  convenience  and  compactness  of  form,  and 
readiness  of  action,  is  obtained. 

(On  the  subject  of  the  Structure  of  Muscle  and  its  Functions,  the 
student  will  find  information  in  the  following  works  :  Carpenter, 
'  Principles  of  Human  Physiology  ; '  Todd  and  Bowman,  '  Physiologi- 
cal Anatomy  ; '  Valentin,  '  Textbook  of  Physiology ; '  Kirkes,  '  Hand- 
book of  Physiology  ; '  Kolliker,  '  Manual  of  Human  Histology ; ' 
Wagner,  '  Manual  of  Physiology.') 

MUSCLE,  or  MUSSEL.  [Mytilidj:.] 

MUSCULAR  TISSUE.  [Muscle.] 

MUSHROOM.    [Agaricus;  Fungi.] 

MUSK.  This  substance  is  an  extremely  odorous  secretion,  lodged 
in  a  bag  which  is  attached  and  peculiar  to  the  abdomen  of  the  male 
Musk-Deer  (Moschus  Moschiferus).  [Moschidjs.]  The  elevated  regions 
frequented  by  the  creature,  its  timidity,  and  speed  in  flight,  render  it 
very  difficult  to  obtain  the  substance,  while  the  high  price  borne  by  it 
offers  great  inducements  to  substitute  other  articles  for  that  which  is 
genuine.  The  musk-bag  varies  much  in  form,  colour,  size,  and  quality, 
circumstances  which  suggest  the  belief  that  it  is  procured  either  from 
two  or  more  species  of  musk-animals,  or  that  it  has  been  obtained  at 
different  periods  of  the  year,  or  from  very  differently-aged  animals.  In 
the  very  young  animal  the  bag  is  quite  empty,  while  in  the  old  and 
feeble  the  musk  is  in  small  quantity  and  of  inferior  strength.  It  is  said 
to  be  secreted  in  greatest  abundance  during  the  rutting  season,  and  to 
have  then  its  sensible  qualities  most  developed.  The  secretion  has  a 
much  stronger  odour  in  the  animal  which  inhabits  Tibet  and  China  than 
in  that  which  frequents  the  more  northern  districts  of  Siberia.  In  the 
fresh  state  the  musk  has  an  extract-like  consistence,  and  a  reddish- 
brown  colour,  with  an  odour  so  powerful  that  the  huntsmen  can  scarcely 
endure  it.  This  odour  diminishes  by  drying,  and  the  musk  acquires 
a  friable  granular  state,  and  a  dark  brownish  colour.  In  Siberia  the 
chase  occurs  in  spring  and  summer.  In  Tibet  the  pursuit  is  restricted 
by  the  government  to  certain  periods,  and  the  bags  which  are  obtained 
are  stamped  with  the  royal  signet.  In  commerce  two  and  occasionally 
three  varieties  of  Musk  are  met  with. 

1.  The  Touquin,  or  Tibet  Musk,  received  through  the  East  India 
Company,  occurs  in  small  oblong  rectangular  boxes,  lined  with  lead, 
and  covered  with  paper  or  silk.  Each  bag,  or  pod,  as  it  is  termed,  is 
wrapped  in  thin  blue  or  red  paper,  on  which  are  marked  some  Chinese 
characters.  Sometimes  the  bags  are  enveloped  in  a  deep  yellow 
brownish  nearly  transparent  paper,  which  becomes  brittle  by  time. 
The  most  distinctive  mark  of  this  sort  of  musk  is,  that  it  is  slightly 
flattened,  nearly  round,  and  very  rarely  pear-shaped.  The  yellow  or 
yellowish-brown  hairs,  chiefly  at  the  sides,  are  often  cut,  while  those 
which  remain  in  the  centre  are  darker  coloured,  finer,  and  less  bristly, 
Generally  the  hairs  converge  or  point  towards  a  small  natural  opening. 
The  pods  are  mostly  about  two  inches  aud  a  half  long  and  one  inch 
and  three-quarters  broad  The  weight  of  different  specimens  varies 
considerably,  some  being  merely  3  drachms  30  grains,  others  9  drachms. 
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47J  grains ;  the  average  is  6  drachms  12  grains.  The  average  quantity 
of  musk  contained  in  the  sacks  is  about  2<J  drachms. 

By  careful  removal  of  the  bag  there  remains  the  musk,  which  is 
solid,  in  grains  of  different  sizes,  adhering  to  each  other,  soft,  and 
unctuous  to  the  feel,  of  a  reddish-brown  colour,  like  a  clot  of  blood 
dried,  having  frequently  a  number  of  hairs  intermixed,  derived  from 
the  inner  side  of  the  orifice  already  described.  The  taste  is  bitterish, 
acrid,  disagreeable,  and  somewhat  astringent.  The  odour  is  strong, 
peculiar  (musky),  penetrating,  very  lasting,  and  extraordinarily  dif- 
fusible. It  is  stated  that  a  single  grain  can  constantly  fill  the  air  of 
a  large  apartment  with  a  sensible  impregnation  for  many  years,  without 
its  weight  being  perceptibly  diminished ;  and  one  part  can  communicate 
its  odour  to  3000  parts  of  an  inodorous  powder. 

It  should  be  kept  in  glass-bottles,  very  closely  stopped,  and  preserved 
in  a  place  neither  very  dry  nor  too  damp. 

By  the  analysis  of  Geizar  and  Reiman  it  appears  to  consist  of — 

1,  a  peculiar  volatile  principle  (which  can  exist  in  a  free  state) ; 

2,  ammonia;  3,  a  peculiar  fixed  uncrystallisable  acid  (these  three  are 
in  undeterminable  quantity) ;  4,  stearine  and  oleine  ;  5,  cholesterine  ; 
6,  a  peculiar  bitter  resin  ;  7,  osmazome,  with  several  salts ;  8,  a  mouldy- 
like  substance,  in  part  combined  with  ammonia,  and  numerous  salts ; 
9,  sand  ;  10,  water,  acid,  &c,  with  some  volatile  odorous  matter. 

It  has  not  been  ascertained  upon  what  musk  depends  for  its  peculiar 
properties.  It  has  been  conjectured  that  a  kind  of  putrefaction  goes 
on  which  evolves  the  peculiar  odour.  Moisture  seems  to  favour  this, 
and  musk  which  when  dry  yields  little  scent,  becomes  powerful  when 
moistened.  The  odour  is  augmented  by  adding  a  few  drops  of  the 
solution  of  subcarbonate  of  potass. 

2.  Kabardiu,  Russian  or  Siberian  Musk,  is  either  received  through 
St.  Petersburg,  or,  it  is  said,  sent  to  China,  and  laid  for  some  time 
among  the  bags  of  genuine  Tonquiu  Musk,  to  acquire  the  odour  of 
the  latter,  and  then  shipped  to  Europe.  The  pods  of  this  sort  are  in 
general  larger,  more  oval,  more  compressed,  and  the  margins  often 
have  large  portions  of  the  skin  of  the  abdomen  attached  to  them. 
The  colour  of  the  hairs  is  a  dirty  milk-white.  The  musk  exhibits  a 
more  homogeneous  and  less  granular  appearance,  having  a  much  fainter 
odour  and  taste  than  the  preceding  kind.  The  odour  is  augmented  by 
moisture,  but  is  somewhat  nauseous  and  disagreeable.  The  wood-cuts 
show  the  difference  of  aspect  of  the  two  kinds. 


1,  Tonquin  Musk.    2,  Kabardin  Musk. 


Mask  is  more  soluble  in  water  than  in  alcohol.  Of  100  parts  of 
genuine  Tonquin  Musk,  boiling-water  dissolves  90  parts,  alcohol  only 
50.  Of  Kabardin  Musk  water  dissolves  only  50  per  cent.  It  is  like- 
wise soluble  in  ether,  acetic  acid,  and  yolk  of  egg. 

3.  A  very  small  kind  of  pod  is  sometimes  met  with,  which  is  not 
flattened,  but  perfectly  round  :  the  hairs  of  a  yellowish-brown  colour. 
This  is  probably  the  musk-bag  of  the  Moschus  Altaic  w. 


It  is  safest  to  purchase  the  musk  out  of  the  pod,  as  there  is  then 
less  opportunity  of  adulteration.  Infusion  of  genuine  musk  is  not 
precipitated  by  a  solution  of  bichloride  of  mercury  (corrosive  sub- 
limate) ;  but  genuine  musk  is  precipitated  by  nitric  and  other  strong 
acids,  by  acetate  of  lead  (sugar-of-lead),  and  infusion  of  galls.  The 
musk-bags  are  used  by  perfumers  to  prepare  Essence  of  Musk.  An 
artificial  musk  is  sometimes  made  with  nitric  acid  and  oil  of  amber. 

MUSK-BEETLE.    [CerambyciDjE.  ] 

MUSK-DEER.  [Moschid^.] 

MUSK-DUCK.  [Ducks.] 

MUSK-ORCHIS.  [Heeminium.] 

MUSK-OX.  [BoviDjE.] 

MUSK-RAT.    [Ondatra;  Soreoid.e.] 

MUSK-ROOT,  the  root  of  a  plant  brought  to  this  country  from 
Russia  and  Persia,  and  known  also  by  the  name  of  Sumbul.  This 
root  exhales  a  powerful  smell  of  musk,  and  has  been  used  in  medicine 
as  a  substitute  for  that  substance.  The  plant  yielding  it  is  not 
known,  but  the  root  has  the  appearance  of  belonging  to  the  natural 
order  Umbelliferce.    Its  tissues  are  full  of  starch. 

MUSOCA'RPUM,  a  genus  of  Fossil  Plants,  the  fruits  of  which  only  are 
known.    It  occurs  in  the  Coal-Measures  of  Lancashire.  (Brongniart). 

MUSOPHA'GID^E  (Swainson),  a  family  of  Birds,  the  type  of  which 
is  the  genus  Musophaga,  the  species  of  which  are  called  Plantain- 
Eaters.  Mr.  Vigors  notices  the  genera  Musophaga  and  Corythaix  as 
nearly  and  evidently  allied  to  the  Gallinaceous  Families,  and  as  being 
found  among  the  Scansorial  Birds ;  and  speaks  of  the  genus  Vinago 
[Columbice]  as  united  by  their  comparatively  stronger  and  more 
solid  bills  to  Penelope  and  Crax,  which  in  his  arrangement  form  the 
opposite  extreme  of  the  order  Rasores,  as  well  as  to  Musophaga  and 
Corythaix,  which  approach  the  whole  of  the  Rasorial  groups  and 
connect  them  with  the  Perchers.  [Insessc^es.] 

The  Musophagidm  constitute,  according  to  Mr.  Swainson,  the  fifth 
great  division  of  the  conirostral  tribe  of  Perchers.  Not  that  he  con- 
siders it  as  by  any  means  clear  that  Musophaga  is  the  real  type  of 
the  whole  family,  though  he  designates  that  genus  as  the  most 
conspicuous  of  the  group. 

He  thus  characterises  the  family  :— • 

Bill  short ;  upper  mandible  high  ;  the  culmen  arched ;  the  margins 
either  serrated  or  entire ;  the  under  mandible  very  thin.  Feet  short 
formed  for  clinging.    The  toes  various. 

The  place  which  this  family  occupies  in  Mr.  Swainson's  arrange- 
ment is  next  to  the  Fringillidce,  at  the  end  of  the  Perching  Birds, 
and  immediately  before  the  Scansores,  intermediate  between  the 
Finches  and  Hornbills.  He  observes  that  those  which  betray  their 
affinity  to  the  bullfinches  are  small,  whilst  others,  whose  size  and 
peculiar  structure  assimilate  them  more  to  the  hornbills,  are  of  a 
size  proportionate  to  those  birds,  remarking  that,  with  the  exception 
of  one  genus,  they  all  possess  a  short  but  very  strong  and  thick  bill, 
more  or  less  curved  on  the  top,  the  cutting  margins  being  minutely  | 
serrated,  like  the  teeth  of  a  saw.  The  food,  it  is  stated,  seems  to  be 
entirely  vegetable,  and  of  the  most  tender  and  delicate  description  : 
and  Mr.  Swainson  remarks  that  it  is  singular  to  observe  that  the  bill 
in  this  family  (in  outward  appearance  much  stronger  than  that  of  the 
Finches)  should  yet  be  employed  in  procuring  the  softest  vegetable 
food ;  while  the  short  bill,  posterior  nostrils,  hopping  gait,  and 
purely  vegetable  food  are  all  exemplified  in  such  birds  as  Buceros 
galeatus,  and  proclaim  the  affinity  of  the  Plantain-Eaters  to  the 
Hornbills. 

Mr.  Swainson  further  remarks  that  the  economy  of  these  birds,  so  | 
far  as  they  have  been  observed  by  travellers,  is  directly  against  the 
theory  of  their  being  likened  to  the  Gallinaceous  Order ;  and  he  quotes 
some  of  the  statements  of  Cuvier  and  those  of  Yarrell  in  support  of 
his  opinion.  The  former,  in  the  '  Regne  Animal,'  states  that  Corythaix 
and  Musophaga  appear  to  him  to  have  some  analogy  with  the  Gallina- 
ceous Birds,  and  particularly  with  the  Hoccos.  They  have  the  wings 
and  the  tail  of  those  birds,  and,  like  them,  keep  on  trees;  their  bill, 
he  continues,  is  short,  and  the  upper  mandible  convex;  their  feet 
have  a  short  membrane  between  the  anterior  toes ;  but  it  is  true  that 
the  external  toe  is  often  directed  backwards  like  that  of  the  owls.  , 
Their  nostrils  also  are  simply  placed  in  the  horn  of  the  bill,  the  sdgea 
of  the  mandibles  are  dentilated,  and  the  sternum  (at  least  that  of  the 
Touraco)  has  not  the  great  notches  which  are  ordinary  in  tha 
Gallinaceous  Birds.  Mr.  Swainson  observes  that  this  admission  of 
Cuvier,  that  Corythaix  and  Musophaga  only  present  "  quelque  analogie 
avec  les  gallinac^s,"  and  that  they  have  not  the  notched  sternum  of 
the  latter,  is  directly  opposed  to  the  theory  of  these  birds  leading  to 
the  Oallinacea,  a  view  of  the  subject  which  is  confirmed  by  Mr.  Yarrell's 
observations.  Mr.  Swainson  separates  the  family  into  the  following 
sub-families  and  genera : — 

Phytotomince,  Plant-Cutters.— Bill  serrated,  but  not  swollen.  Feet 
with  two  or  three  toes  forward,  and  one  backward.  (Sw.) 

Phytatma  (Molina). — Bill  short,  compressed,  the  base  widened ; 
high  at  the  base,  and  gradually  curved ;  the  lower  mandible  much 
weaker,  straight ;  the  commissure  slightly  arched,  with  the  margins 
crested.  Tongue  short,  pointed.  Nostrils  basal,  small,  rounded. 
Wings  moderate  ;  the  first  two  quills  graduated ;  tail  moderate,  even. 
Feet  strong.  Lateral  toes  unequal,  the  inner  shortest.  Claws  slender, 
slightly  curved.  (Sw.) 
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P.  Para.  Molina  describes  the  Ilara,  or  Chilian  Plant-Cutter  as 
nearly  of  the  size  of  a  quail,  with  the  bill  rather  large,  conical, 
straight,  a  little  pointed,  sorrated,  and  half  an  inch  in  length  ;  the 
tongue  very  short  and  obtuse,  the  pupil  of  the  eye  brown.  Three 
well-proportioned  anterior  toes,  the  fourth  posterior  and  a  little 
shorter.  The  tail  moderate,  but  rounded.  The  colour  is  an  obscure 
gray  upon  the  back,  rather  brighter  on  the  belly ;  the  points  of  the 
quills  and  of  the  tail  are  black.  The  sound  of  its  voico  is  hoarse  and 
interrupted,  and  seems  to  express  its  naino.  It  feeds  on  plants,  but 
previously  has  the  destructive  habit  of  cutting  them  off  close  to  the 
root,  and  often  capriciously  cuts  off  a  quantity  of  thorn  without 
touching  them  further.  For  this  reason  the  peasants  persecute  this 
species,  and  carry  on  a  continual  war  against  these  birds ;  moreover 
children  who  destroy  their  egga  are  rewarded.  The  nest  is  built  in 
obscure  and  but  littlo  frequented  places  on  the  most  lofty  trees,  and 
thus  these  Plant-Cutters  escape  the  persecutions  of  their  enemies. 
Notwithstanding  such  precautions  however,  their  numbers  are  con- 
Biderably  diminished.  "  I  do  not  know,"  says  Molina  in  conclusion, 
"  whether  this  is  because  a  price  is  set  on  its  head,  or  on  account  of 
its  naturally  small  degree  of  fecundity." 


Chilian  Plant-Cutter  (Phytotoma  Sara). 

Mr.  Swainson  observes  that  in  Phytotoma  the  four  toes  appear  to 
be  arranged  as  in  the  Finches,  but  in  Myreus,  the  other  genus  of  this 
sub-family,  the  toes  are  only  three.  He  compares  the  size  and  entire 
aspect  of  Phytotoma  to  that  of  a  Bullfinch. 

Colina,  Colies. — The  only  definition  of  this  sub-family  given  by 
Mr.  Swainson  is,  "  all  the  four  toes  placed  forward,"  and  the  only 
genus  contained  in  it  is — 

Colius  (Brisson  and  Qmelin). — Bill  short,  strong,  conical,  slightly 
compressed,  entire,  with  the  mandibles  equal  and  the  edges  arched. 
Nostrils  rounded ;  nails  arched  and  long,  that  of  the  hind  toe  shortest. 
Wings  short;  third  quill  longest.    Tail  graduated  and  very  long. 

.The  plumage  of  the  species  is  soft  and  silky,  and  the  colours 
generally  sombre,  whence  they  are  called  at  the  Cape,  according  to 
Le  Vaillant,  Oiseaux  Souris  (Mouse-Birds).  Africa  and  the  East 
Indies  are  the  localities  where  they  have  been  found,  the  Colius  viridis 
of  Latham,  said  to  be  from  Australia,  belonging  probably  to  another 
genus.  The  Colies  are  gregarious,  live  upon  fruits,  and  are  the 
scourges  of  gardens.  They  walk  badly,  but  they  climb  almost  con- 
tinually on  the  branches  of  trees,  where  they  hold  on,  assisting  them- 
selves with  their  bills  like  the  Parakeets.  They  build  their  nests, 
which  are  spacious  and  round,  in  little  groups ;  and  Le  Vaillant  affirms 
that  they  sleep  suspended  with  their  heads  downwards,  and  that,  when 
it  is  cold,  thy  are  found  so  benumbed  in  the  morning,  that  they  may 
be  taken  one  after  the  other.  The  number  of  eggs  is  generally  five 
or  six,  and  the  flesh  of  the  birds  is  said  to  be  delicate.  (Lesson.) 

C.  Senegalensis  (Latham).  Round  the  eye  a  naked  reddish  skin  ; 
forehead  yellow  ;  colour  pearl-gray,  with  greenish  reflections ;  abdomen 
ruddy. 

This  appears  to  be  the  Colius  Quiriwa  of  Le  Vaillant;  and  the 
Coliou  Huppe"  du  Senegal  of  Buffon. 

Musophagina,  Plantain-Eaters. — Three  toes  forward  and  one  back- 
ward ;  the  outer  toe  placed  obliquely.  (Sw.) 

Corythaix  (Illiger). — Bill  short,  rather  small,  high,  and  greatly 
compressed.  The  frontal  feathers  reposing  over  and  concealing  the 
nostrils.  Culmen  high,  curved  to  the  tip.  Lower  mandible  narrow  ; 
both  mandibles  distinctly  notched  at  the  tip  and  finely  serrated. 
Wings  short,  rounded ;  the  first  three  quills  graduated.    Tail  long, 
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broad,  rounded.  Feet  short,  strong.  Middle  toe  longer  than  the 
tarsus  ;  lateral  toes  equal,  hind  toe  shortest ;  external  toe  capable  of 
being  turned  a  quarter  of  the  way  backward.  Claws  short,  thick,  and 
much  compressed. 

The  following  cuts  will  give  but  an  imperfect  idea  of  these  elegant 
birds. 


Head  of  Corythniz  Senegalensis. 

The  Touracos  are  most  elegant  birds,  and  fee3  principally  on  Boffc 
fruits.  The  prevailing  colour  of  these  birds  is  green,  varied  in  some 
species  with  purple  on  the  wings  and  tail.  They  are  natives  of  Africa, 
where  they  perch  on  the  highest  branches  of  forest  trees,  and  thus 
keep  out  of  gun-shot,  as  Le  Vaillant  found  to  his  cost.  Having  at 
last  succeeded  in  bringing  one  to  the  ground,  he  could  not  find  it, 
and,  stamping  in  his  rage  at  the  loss,  he  broke  through  into  one  of 
the  covered  pits  which  the  Hottentots  employed  to  catch  ferocious 
animals,  particularly  elephants.  This  accident  might  have  been  fatal. 
"  When  I  recovered  my  first  surprise,"  says  he,  "  I  began  to  consider 
how  I  should  extricate  mvself  from  this  embarrassment,  extremely 
happy  that  I  had  not  been  impaled  on  the  sharp-pointed  stake  placed 
in  the  bottom  of  the  pit,  aud  still  happier  that  I  found  in  it  no 
company.  I  was  however  apprehensive  that  some  might  arrive  every 
moment,  especially  if  I  should  be  obliged  to  remain  there  during  the 


690 


MUSOPHAGIDjE. 


MUSOPHAGID.E. 


1O0O 


night."  Iu  this  dilemma  Le  Vnillaut  fired  his  fusee  at  intervals; 
the  shots  at  last  were  answered,  and  he  was  delivered  by  his  Hot- 
tentots. But  he  did  not  forget  his  Touraco,  and  now,  by  the  aid  of 
his  doga,  which  had  followed  tho  Hottentots,  found  it  squatted  under 
a  tufted  bush.  He  afterwards  laid  snares  for  them  on  the  fruit-trees, 
to  which  they  resorted  to  feed,  and  took  them  alive. 


Corythaix  Senegalensis. 


C.  erythrolophus  (Swainson).  Crest,  which  is  red,  erect  and  com- 
pressed ;  sides  of  the  head,  ears,  chin,  and  patch  round  the  eye 
(which  is  large,  red,  and  brilliant),  white ;  general  plumage  green, 
inclining  to  bluish  on  the  body  and  belly;  quills  rich  purple  violet; 
tail  rounded ;  bill  yellow  ;  feet  grayish-black. 


Corythaix  erythrolophus^ 


This  beautiful  species  is  the  Opathus  erythrolophus  of  Vieillot ;  the 
Musophaga  Paulina  of  Temminck ;  and  Corythaix  ignicepa  of  Lesson. 
It  is  a  native  of  Africa. 

Several  specimens  of  Touracos  are  to  be  found  in  our  museums, 
and  several  species  have  lived  at  the  gardens  of  the  Zoological  Society, 
Regent's  Park. 


Head  of  Corythaix  erythrolophus. 


Cliizterhis  (Wagler). — Bill  large,  high  and  thick  at  the  base,  com- 
pressed beyond.  Culmen  thick,  convex,  considerably  arched.  Lower 
mandible  not  half  so  high  as  the  upper;  the  tips  of  both  deeply 
notched,  with  their  margins  finely  orenated.  Nostrils  basal,  placed 
close  to  the  top  of  the  bill,  naked,  lumilar,  and  pierced  in  the  sub- 
stance of  the  bill  Wings  lengthened  ;  the  four  first  quills  graduated. 
Tail  lengthened,  slightly  rounded ;  the  tips  very  obtuse.  Feet  as  in 
Corythaix.  (Swainson.) 

C.  variegata.  Light  gray  above ;  a  blackish  stripe  down  each 
feather ;  front,  top  of  the  head,  chin,  and  throat  as  far  as  the  breast, 
chestnut-brown ;  under  plumage  beyond  the  breast  white,  but  each 
feather  with  a  dark  middle  stripe ;  primary  and  secondary  quills 
blackish,  with  a  spot  of  pure  white  varying  in  size  in  the  middle  of 
their  inner  webs ;  tertiaries  and  middle  tail-feathers  gray,  tipped  with, 
black ;  lateral  tail-feathers  black ;  bill  yellow ;  feet  gray.  Crest  placed 
very  far  back  on  the  nape.    Total  length  about  20  inches. 


Chizarhis  variegata. 


This  appears  to  be  the  Touraco  Huppe"-col  of  Le  Vaillant ;  Phasianu* 
Africanus  of  Latham  ;  and  Musophaga  variegata  of  Vieillot.  It  is  a 
native  of  Africa. 

Musophaga  (Isert). — Bill  resembing  that  of  Chizcerhis ;  but  the 
base  enormously  dilated,  so  as  to  spread  like  a  casque  or  helmet  over 
the  fore  part  of  the  head  as  far  as  the  crown,  where  its  thickened 
sides  form  a  semicircle.  Nostrils  naked,  oval,  open,  placed  nearer  to 
the  tip  than  to  the  eyes,  and  pierced  in  the  substance  of  the  bilL 
Wings,  feet,  and  tail  as  in  the  Corythaix.  (SwainsoD.) 
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M.  violacea.  Bill  rich  yellow,  pausing  into  crimson  ;  orbits  naked, 
and,  like  the  compact  velvety  feathers  of  the  crown,  glossy-crimson ; 
a  white  stripe  beginning  below  the  eye  and  extending  above  the  ear ; 
secondary  and  part  of  the  primary  quills  carmine,  with  lilac  reflec- 
tions, margined  and  tipped  with  blackish-violet,  which  is  the  general 
colour  of  the  plumage,  only  that  it  changes  into  a  very  deep  green  on 
the  under  parts,  and  is  very  rich  on  the  tail ;  legs  strong  and  black  ; 
gape  wide,  opening  beneath  the  eyes. 

This  magnificent  bird  appears  to  be  the  Cuculus  rcgius  of  Shaw. 

It  is  a  native  of  Africa — Qold  Const  and  Senegal. 


ilusophaga  violacea. 


MUSQUASH.  [Ondatra.] 

MUSSEL,  a  form  of  Conchiferous  Mollusca.  [Mytilid.e.] 
MUSTARD.  [Sinapis.] 

MUSTARD-TREE.  The  plant  referred  to  by  this  name  in  Scrip- 
ture is,  according  to  Dr,  Rpyle,  the  Salvadora  Persica  of  botanists.  It 
is  a  native  of  the  East  Indies.  [SALVADORAOEiE.l 

MUSTELA.  rMusT.UD^I, 

MUSTELID^E,  the  Weasel 'Tribe,  a  family  of  Digitigrade  Carnivo- 
rous Animals,  of  which  the  Common  Weasel  is  the  type. 

The  genus  Mustela  of  Linnsous,  in  the  last  edition  of  the  '  Systema 
Natures,'  which  underwent  his  revision,  comprised  the  following 
species: — M.  Lutris,  M.  Lutra,  M.  Lutreola,  M.  barbara,  M.  Gido, 
M.  Martes,  M.  Putorius,  M.  furo,  M.  Zibellina,  M.  erminea,  and 
M.  nivalis.  The  genus  thus  established  consisted  of  the  Otters  and 
Gluttons,  as  well  as  the  true  Weasels,  and  was  placed  between  Viverra 
and  Unut. 

Cuvier  divides  the  Martes  (Mustela,  Linn.)  into  the  following  sub- 
genera : — 

Putorius  (Cuv.). — The  animals  of  this  sub-genijs  are,  he  observes, 
the  most  sanguinary  of  all.  The  lower  canine  has  no  internal  tubercle, 
and  their  upper  tuberculous  tooth  is  wider  than  it  is  long ;  they  have 
only  two  false  molars  above  and  three  below.  They  may  be  recognised 
by  the  extremity  of  their  muzzle,  which  is  rather  shorter  and  stouter 
than  that  of  the  Martes ;  and  they  all  diffuse  a  most  disagreeable 
odour. 

The  species  arranged  under  this  sub-genus  are  the  common  Fitchet, 
or  Polecat  (Mustela  Putorius,  Linn.),  the  Ferret  (M.  furo,  Linn.),  the 
Polecat  of  Poland  (M.  Sannatica,  Pall.),  the  Siberian  Polecat  (M.  Sibi- 
rica,  Pall.),  the  Weasel  (M.  vulgaris,  Linn.),  and  the  Stoat  or  Ermine 
Weasel  (M.  erminea,  Linn.). 

As  approximated  to  these  he  records  the  Mink,  Norek,  or  Polecat 
of  the  northern  riffers  (M.  Lutreola,  Pall.),  which  frequents  the  banks 
of  waters  in  the  north  and  east  of  Europe  from  the  Icy  Sea  to  the 
Black  Sea,  feeds  on  frogs  and  crayfish,  and  has  the  feet  a  little 
palmated  between  the  bases  of  the  toes,  but  which  its  teeth  and  round 
tail  approximate  to  the  Polecats  more  than  the  Otters.  It  is  reddish- 
brown,  and  has  the  circumference  of  the  lips  and  under  part  of  the 
jaw  white.    Its  odour  is  only  musky,  and  its  fur  very  beautiful. 

Some,  Cuvier  observes,  think  this  the  same  as  the  Polecat  of  the 
ISorth  American  rivers  (M.  Vison,  Gmelin),  to  which  the  name  of  Mink 
has  been  transferred,  and  which  has  also  the  feet  semi-palniated  ;  but 
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this  animal  has  generally  while  on  the  point  of  tlie  chin  only,  and 
sometimes  a  narrow  lino  under  the  throat,  and  is  a  different  species. 

Among  the  Polecats  of  warm  climates,  Cuvier  notices  the  Javanese 
Polecat  (Putorius  nudipes,  V.  Cuv.),  the  African  Polecat  (P.  Africa/Mil, 
Desm.),  the  Striped  Polecat  of  Madagascar  (/'.  strialus,  Cuv.),  and  the 
Cape  Polecat  (the  Zorille  of  Buffon  ;  Viverra  Zorilla.  Gm.). 

Tho  Martes,  or  Martens,  properly  so  called  (Musttla,  Cuv.). 

These,  according  to  Cuvier,  differ  from  the  Polecats  in  having  an 
additional  false  molar  above  and  below,  and  a  small  internal  tubercle 
on  their  lower  canine ;  two  characters  which  a  little  diminish  tho 
cruelty  of  their  nature. 

Belongiug  to  Europe  he  notices,  as  very  closely  allied  to  each  other, 
the  Common  Marten  (Mustela  Maries,  Linn.),  and  M.foina. 

As  the  production  of  Siberia,  ho  calls  attention  to  tho  Zibelline 
Marten  (M.  Zibellina),  so  celebrated  for  its  rich  fur,  which  is  brown, 
with  some  gray  spots  on  the  head,  and  is  distinguished  from  the  pre- 
ceding by  having  hairs  even  under  the  toes,  a  provision  adapted  to  its 
habitation  in  the  most  frozen  mountains.  Tho  painful  chase  of  this 
species  is  laboriously  followed  in  the  midst  of  winter  among  frightful 
snows,  and  to  the  pertinacity  with  which  it  has  been  persevered  in, 
notwithstanding  the  meteoric  terrors  that  surround  the  hunter,  the 
discovery  of  the  eastern  countries  of  Siberia  has  been  ascribed. 

North  America,  observes  Cuvier,  produces  many  Martes,  which 
travellers  and  naturalists  have  indicated  under  the  names  of  Pekan, 
Vison,  Mink,  &c.  One  of  these,  the  White  Vison  of  the  furriers 
(M.  tutrocepkala,  Harl.),  has  the  feet  as  hairy  and  the  hair  nearly  as 
soft  as  the  Zibelline,  but  of  a  bright  fulvous  colour,  and  is  almost 
whitish  on  the  head.  That,  he  remarks,  which  he  shall  call  I'ekan 
(M.  Canadensis,  Gm.),  and  which  comes  from  Canada  and  the  Unit%d 
States,  has  the  head,  the  neck,  the  shoulders,  and  the  upper  part  ol 
the  back  mingled  with  gray  and  brown  ;  the  nose,  the  rump,  the  tail, 
and  the  limbs  are  blackish. 

The  Mouffettes  (Mephitis,  Cuv.). 
These,  like  the  Polecats,  have  two  false  molars  above  and  three 
below  ;  but  their  upper  tuberculous  tooth  is  very  large,  and  as  long  as 
it  is  wide,  and  their  lower  canine  has  two  tubercles  on  its  internal 
side,  which  approximates  them  to  the  Badgers,  as  the  Polecats  are 
approximated  to  the  Grisons  and  the  Gluttons.  The  Mouffettes  have 
besides,  like  the  Badgers,  the  anterior  claws  long  and  adapted  for 
digging,  and  they  are  even  half  plantigrade :  the  resemblance  is  con- 
tinued even  in  the  distribution  of  the  colours.  Cuvier  truly  remarks  in 
conclusion,  that  iu  this  family,  remarkable  for  its  foetid  odour,  the 
Mouffettes  are  distinguished  by  a  stench  far  exceeding  that  of  the 
other  species. 

The  Mouffettes,  or  Skunks,  are  generally  striped  with  white  upon  a 
black  ground  ;  but  the  number  of  stripes  varies  in  the  same  species. 
The  most  common  is  the  North  American  species  (Viverra  Putorius, 
Gm.),  which  is  black,  with  white  stripes  more  or  less  wide  and  nume- 
rous, and  the  tip  of  the  tail  black.  The  odour  of  this  suffocating 
animal  has  been  compared  to  that  of  the  Polecat,  mingled  with  an 
overpowering  stench  of  garlic,  and  nothing  can  be  more  intolerable. 
Cuvier  also  notices  the  Chinche  (  V.  mephitis,  Gm.),  with  the  tail  white  ; 
the  stripes  on  the  back  sometimes  occupy  the  whole  of  its  width. 

Mydaus  (F.  Cuv.). — Cuvier  considers  that  this  may  be  made  a 
distinct  sub-genus.  With  the  teeth,  feet,  and  colours  of  the  Skunks, 
it  has  a  truncated  muzzle  in  the  form  of  a  snout,  and  the  tail  is 
reduced  to  a  small  pencil  of  hair3. 

Only  one  species,  M.  meliceps,  is  known. 

The  Otters  (Lutra,  Storr.). 
The  Martes  of  Cuvier  are  placed  between  the  Ratels  and  the  Dogs. 
The  same  position  is  assigned  to  this  family  by  M.  Lesson. 

Professor  Bell,  in  his  '  British  Quadrupeds,'  makes  the  Mustehda 
consist  of  the  following  genera  : — 
Lutra,  Mustela,  and  Maries,  Ray. 

He  places  the  Mustelidoz  between  the  Ursida;  and  the  Felida  in  the 
same  work. 

Dr.  J.  E.  Gray  arranges  his  sub-family  Mustelina,  the  fifth  of  his 
family  Felidce,  next  to  his  sub-family  Canina.  The  Mustelina  contain 
the  following  genera  : — 

Martes,  Mustela,  Putorius,  Gymnopus,  Tison,  Zorilla,  Galera,  Ratelus, 
Gulo,  Helictis,  Mephitis,  Chinchia,  Marputius,  Conepatus,  Mydaus, 
Arctony.v,  Meles,  Taxidea,  Lontra,  Lutra,  Aonyx,  Pteronura,  and 
Enhy&ra.    ('  Synopsis  :  Brit.  Mus.') 

We  shall  here  confine  ourselves  to  the  Weasels,  properly  so  called, 
including  the  Martens,  Skunks,  and  Mydaus. 

The  dentition  of  the  Common  Weasel,  the  Zorilla,  and  the  Marten, 
is  very  similar;  and  indeed  F.  Cuvier  unites  the  three,  giving  two 
plates  to  show  the  slight  variations.  He  observes,  that  the  only  differ- 
ence that  they  present  with  reference  to  this  part  of  their  organisation 
is  that  the  Martens  have  in  both  jaws  a  rudimentary  false  molar  more 
than  the  Weasel  and  the  Zorilla;  and  that  the  Zorilla  has  the  internal 
tubercle  of  the  lower  canine  more  developed  than  it  is  found  in  the 
analogous  tooth  of  the  Martens  and  Weasels,  or  Polecats.  In  other 
respects  their  systems  of  dentition  are  quite  identical. 
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Teeth  of  Weasel,  Zorilla,  and  Marten. 

Urper  set,  a  httle  more  than  twice  the  size  of  nature ;  lower  set,  nearly  twice 
the  natural  size. 


Mustcla.—  Body  elongated,  vermiform.    Feet  short;  toes  separate; 
4—4 

claws  sharp.   Molar  teeth,  g — g. 

M.  vulgaris,  'the  Common  Weasel.  Reddish-brown  above ;  white 
beneath ;  tail  of  the  same  colour  as  the  body. 

It  is  found  in  Europe  and  North  America.  Pennant  states  that  this 
species  inhabits  the  Hudson's  Bay  countries,  Newfoundland,  and  the 
United  States.  Godman,  in  his  account  of  the  animals  of  the  United 
States,  omits  it.  Prince  Bonaparte  thinks  that  what  has  been  con- 
sidered as  the  Common  Weasel  in  the  United  States  is  the  Ermine  in 
its  summer  fur.  Lawson  notices  it  in  his  'History  of  Carolina,'  saying 
that  it  is  the  same  as  in  England,  but  very  scarce.  Catesby  also  men- 
tions it,  writing  '  Weasle  ; '  and  in  the  'New  Description  of  Virginia' 
(1649),  '  Weesels'  are  mentioned  among  their  congeners,  but  with  this 
saving  clause,  evidently  written  to  soothe  settlers — "  but  these  vermine 
hurt  not  hens,  chickins,  or  eggs,  at  any  time."  Sir  John  Richardson 
remarks  that  both  the  Weasel  and  the  Ermine  are  indubitably  inhabit- 
ants of  the  American  continent,  the  Ermine  extending  to  the  most 
remote  arctic  districts,  and  the  Weasel  as  far  to  the  north,  at  least,  as 
the  Saskatchewan  River. 


and  the  great  general  similiarity  in  habits,  which  a  comparison  between 
the  Stoat  and  Weasel  presents,  have  occasioned  considerable  confusion 
in  some  of  the  accounts  which  have  been  given  of  their  history;  though 
the  difference  of  size  and  colour  would  at  once  be  sufficient  to  distin- 
guish the  species,  were  there  no  other  points  of  disagreement  between 
them. 

"  The  Stoat,"  says  Mr.  Bell,  "  is  brown  above,  dirty  white  beneath ; 
the  tail  always  black  at  the  tip,  longer  and  more  bushy  than  that  of 
the  Weasel,  and  the  former  animal  is  twice  as  large  as  its  elegant  little 
congener.  The  Weasel,  on  the  other  hand,  is  red  above,  pure  white 
beneath,  the  tail  red  and  uniform.  Their  habits  also,  though  generally 
similar,  are  in  many  of  their  details  considerably  distinct ;  and  we  are 
fully  borne  out  by  observation  in  saying  that  the  accusations  against 
the  Weasel  of  the  mischief  which  he  is  said  to  perpetrate  in  the  farm- 
yard and  the  hen-roost,  as  well  as  amongst  game  of  every  description 
— on  hares  and  rabbits  no  less  than  on  the  feathered  tribes — are 
principally  due  to  the  Stoat.  It  is  not  meant  to  be  asserted  that  the 
Weasel  will  not,  when  driven  by  hunger,  boldly  attack  the  stock  of 
the  poultry-yard,  or  occasionally  make  free  with  a  young  rabbit  or  a 
sleeping  partridge  •  but  that  its  usual  prey  is  of  a  much  more  ignoble 
character  is  proved  by  daily  observation.  Mice  of  every  description, 
the  field  and  the  water  vole,  rats,  moles,  and  small  birds,  are  their 
ordinary  food ;  and  from  the  report  of  unprejudiced  observers  it  would 
appear  that  this  pretty  animal  ought  rather  to  be  fostered  as  a  destroyer 
of  vermin  than  extirpated  as  a  noxious  depredator.  Above  all,  it 
should  not  be  molested  in  barns,  ricks,  or  granaries,  in  which  situations 
it  is  of  great  service  in  destroying  the  colonies  of  mice  which  infest 
them.  Those  only  who  have  witnessed  the  multitudinous  numbers  in 
which  these  little  pests  are  found,  in  wheat-ricks  especially,  and  have 
seen  the  manner  in  which  the  interior  is  sometimes  drilled,  as  it  were, 
in  every  direction  by  their  runs,  can  at  all  appreciate  the  amount  of 
their  depredations  ;  and  surely  the  occasional  abduction  of  a  chicken 
or  a  duckling,  supposing  it  to  be  even  much  more  frequently  charge- 
able against  the  Weasel  than  it  really  is,  would  be  but  a  trifling  set-off 
against  the  benefit  produced  by  the  destruction  of  those  swarms  of 
little  thieves." 

Mr.  Bell  adds,  as  ground  for  this  defence  of  the  Weasel,  that  a 
friend  of  his  assured  him  that  at  least  three  bushels  of  different  species 
of  mice  had  been  killed  out  of  one  wheat-rick,  a  number  that  will  not 
surprise  those  who  have  seen  a  good  thoroughly-routing  mouse-hunt 
in  a  grain  rick-yard  or  granary  where  the  mice  have  taken  up  their 
quarters  in  earnest.    Great  good  the  Weasel  certainly  does,  and  its 
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usual  mode  of  attack  when  it  roaches  ltfl  prey  hIiowh  that  small  quad* 
Unpads  and  birds  form  its  staple,    it  inflicts  a  bite  on  tli < >  head  which 

pierces  the  brain,  and  seldom  fails  to  lay  LI ic  vietim  dead  at  its  {>••  t  by 
a  single  stroko.  liut  there  can  ho  no  doubt  that  it  is  a  destroyer  of 
newly-hatched  gallinaceous  and  game-birds  and  young  dtieks,  as  well 
as  the  smaller  feathered  tribes  ;  and  that,  although  it  floes  good  ser- 
vice in  keeping  down  the  mice,  it  is  a  bad  neighbour  to  the  hare  and 
rabbit  warren.  Not  that  the  Weasel  will  do  one-third  of  tho  mischief 
that  a  Stoat  will,  nor  upon  animals  of  such  large  growth,  but  it  will 
do  enough.  It  is  a  most  active  and  persevering  hunter;  few  trees 
will  stop  it  when  in  search  of  birds' -nests,  which  it  robs  not  only  by 
sucking  the  eggs,  but  by  carrying  off  the  young.  It  will  hunt  the 
mole,  the  field-mouse,  and  other  small  quadrupeds  in  their  usual 
haunts,  not  only  by  the  eye  but  also  by  the  scent,  like  a  Stoat;  and 
most  amusing  it  is  to  see  one  of  these  flexible  agile  little  creatures 
tracing  up  the  sceut  when  it  is  at  fault.  They  will  quarter  the  ground 
like  a  dog  till  they  hit  it  off,  and,  to  lose  no  help  from  their  eye,  will 
occasionally  sit  up,  raising  themselves  on  their  hind  quarters  to  gain 
a  more  extended  view  around  them.  Their  perseverance  will  tire 
down  animals  larger  and  stronger  than  themselves ;  nor  will  water 
stop  them  when  their  game  takes  to  it  for  safety.  In  they  plunge, 
and  seldom  quit  their  object  till  the  fatal  bite  is  inflicted.  The  brain 
is  generally  first  eaten,  and  the  body  of  the  victim  kept  as  a  supply 
near  the  haunt  of  the  little  hunter ;  but  it  seems  very  questionable 
whether  they  are  addicted  to  those  blood-sucking  propensities  which 
the  vulgar  attribute  to  them ;  and  our  own  experience  coincides  with 
that  of  Mr.  Bell,  who  considers  this  alleged  habit  to  be  much  exagge- 
rated, and  whose  own  observation,  as  far  as  it  had  gone,  tended  to 
confirm  the  opinion  of  those  who  deny  the  existence  of  such  a 
propensity  altogether. 

The  last-named  acute  zoologist  also  throws  well-grounded  doubt  on 
the  assertion  that  the  Weasel  will  attack  and  destroy  snakes ;  and 
indeed  he  believes  such  a  notion  to  be  entirely  erroneous.  He  placed 
a  weasel  and  a  common  snake  together  in  a  large  cage,  in  which  the 
former  had  the  opportunity  of  retiring  into  a  small  box  in  which  it 
slept.  Mutual  fear  was  manifest,  and  the  animals  kept  at  a  distance  ; 
the  snake  however  showing  as  much  disposition  to  be  the  assailant  as 
the  weasel,  which  at  last  gave  the  snake  an  occasional  slight  bite  on 
the  side  or  on  the  nose,  without  however  materially  injuring  the 
reptile,  and  evidently  without  any  instinctive  desire  to  feed  upon  it. 
After  they  had  remained  two  or  three  hours  together  the  animals 
appeared  almost  indifferent  to  the  presence  of  each  other.  The  snake 
was  then  removed. 

"  How  different  was  this  weasel's  conduct,"  says  Mr.  Bell,  after 
relating  the  experiment  above  stated,  "  when  a  mouse  was  introduced 
into  the  cage  :  it  instantly  issued  from  its  little  box,  and  in  a  moment 
one  single  bite  on  the  head  pierced  the  brain,  and  laid  the  mouse 
dead  without  a  struggle  or  a  cry.  I  have  observed  that  when  a 
weasel  seizes  a  small  animal,  at  the  instant  that  the  fatal  bite  is 
inflicted  it  throws  its  long  lithe  body  over  its  prey,  so  as  to  secure  it 
should  the  first  bite  fail ;  an  accident  however  which  I  have  never 
observed  to  occur  when  a  mouse  has  been  the  victim.  The  power 
which  the  Weasel  has  of  bending  the  head  at  right  angles  with  the 
long  and  flexible  though  powerful  neck,  gives  it  great  advantage  in 
this  mode  of  seizing  and  killing  its  smaller  prey." 

This  destroyer  becomes  itself  a  victim  to  birds  of  prey.  We  have 
all  heard  the  story  of  the  eagle  and  cat,  and  how  the  maddened  quarry 
brought  the  mighty  bird  that  had  snatched  it  away  down  again  to  the 
earth  in  the  agonies  of  death.  In  the  '  Magazine  of  Natural  History' 
a  similar  anecdote  is  recorded  of  a  stoat  and  an  eagle,  not  however 
with  any  strong  voucher.  But  Mr.  Bell,  on  the  authority  of  Mr. 
Pindar,  residing  when  the  event  occurred  at  Bloxworth  in  Dorsetshire, 
relates  the  following  passage  in  the  life  of  a  weasel ;  and  as  there  is 
no  ground  whatever  for  doubt,  it  affords  a  striking  instance  of  the 
murderous  instinct  of  this  little  quadruped. 

Mr.  Pindar,  while  riding  over  his  grounds,  saw  at  a  short  distance 
from  him  a  kite  pounce  on  some  object  on  the  ground,  and  rise  with 
it  in  his  talons.  "  In  a  few  moments  however  the  kite  began  to  show 
signs  of  great  uneasiness,  rising  rapidly  in  the  air,  or  as  quickly  falling, 
and  wheeling  irregularly  round,  whilst  it  was  evidently  endeavouring 
to  force  some  obnoxious  thing  from  it  with  its  feet.  After  a  sharp 
but  short  contest  the  kite  fell  suddenly  to  the  earth,  not  far  from 
where  Mr.  Pindar  was  intently  watching  the  manoeuvre.  He  instantly 
rode  up  to  the  spot,  when  a  weasel  ran  away  from  the  kite,  apparently 
unhurt,  leaving  the  bird  dead,  with  a  hole  eaten  through  the  skin 
under  the  wing,  and  the  large  bloodvessels  of  the  part  torn  through." 

With  similar  courage  the  Weasel  will  attack  dogs,  and  even  men, 
when  its  nest  is  invaded.  This  is  formed  of  dry  leaves  and  herbage, 
and  is  generally  lodged  in  some  snug  locality,  such  as  a  crevice  in  a 
bank,  the  hollow  of  a  tree,  or  a  dry  ditch,  which  keeps  it  warm  and 
comfortable.  Here  four  or  five  young  are  brought  up  from  each  birth, 
and  the  number  of  these  litters  is  two,  or  even  three,  in  the  year. 

The  female  Weasel  is  smaller  than  the  male,  and  Mr.  Bell  well 
observes  that  it  is  probably  the  "little  reddish  beast"  called  by  the 
country  people  a  Cane,  mentioned  in  White's  '  Selborne,'  and  described 
as  not  much  bigger  than  a  field-mouse,  but  much  longer.  Mr.  Blyth 
informed  Mr.  Bell  that  the  animal  was  known  in  Surrey  by  the  name 
of  Kine. 
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This  species  sometimes,  but  rarely,  turns  white  in  tho  winter,  and 
in  this  state  it  is  tho  Uiutela  nivalis  of  Fjiunajus.  Mr.  IMI  received 
one  from  Scotland  with  two  white  spots  on  each  side  of  the  none, 
which  it  retained  throughout  the  Hummer. 

Pennant  gives  the  following  national  names  for  this  species  : — 
Bronwon  of  the  Welsh  ;  La  lielletto  of  tho  French  ;  Donnola,  Ballo- 
tula,  and  Benula,  of  the  Italians;  Comadreia  of  the  Spanish  ;  iJoninha 
of  tho  Portuguese;  Wiscl  of  the  Germans;  Weezel  of  the  Dutch; 
Vesla  of  the  Swedes ;  and  Vajsel  of  the  Danes.  Tho  Anglo-Saxon 
name  is  Wesle. 

M.  erminca,  Linn.,  the  Ermine-Weasel.  Body  reddish-brown  above, 
white  beneath  (in  winter  wholly  white) ;  extremity  of  the  tail  always 
black.  (Bell.) 

Winter  Dress. — Yellowish-white,  tho  yellow  hardly  visible  on  tho 
head,  but  gradually  showing  itself  more  and  more  on  tho  body  and 
increasing  in  intensity,  bo  that  some  are  of  a  pale  yellow  colour  on 
their  hind  parts.  In  high  northern  latitudes,  and  in  severe  winters 
lower  down,  the  white  on  the  upper  parts  is  quite  pure. 


Ermine  [Mustela  erminea)  In  winter  dress, 


Summer  Dress. — About  the  end  of  March  the  upper  parts  change  to 
reddish-brown,  of  rather  a  dull  tint ;  the  lower  parts  continue  white. 
The  tail,  as  noticed  in  the  specific  character,  remains  black  at  the 
extremity  during  all  the  changes. 


Ermine  [Xtatela  erminea)  in  summer  dress. 


In  northern  latitudes,  even  in  the  alpine  districts  of  Scotland, 
Mr.  Bell  observes  that  this  change  is  universal ;  but  farther  south  it 
becomes  an  occasional  and  even  rare  occurrence. 

With  regard  to  the  mode  in  which  this  alteration  is  brought  about, 
Mr.  Bell  expresses  his  belief  that  the  winter  change  is  effected  not 
by  the  loss  of  the  summer  coat  and  the  substitution  of  a  new  one,  but 
by  the  actual  change  of  colour  in  the  existing  fur ;  and  he  cites,  in 
proof  of  this  view  of  the  subject,  the  case  of  the  Hudson's  Bay 
Lemming,  which  in  Captain  Sir  John  Ross's  first  Polar  Expedition  was 
exposed  in  its  summer  coat  on  the  deck  to  a  temperature  of  30°  below 
zero,  and  the  next  morning  the  fur  on  the  cheeks  and  a  patch  on 
each  shoulder  had  become  perfectly  white.  Next  day  the  shoulder- 
patches  had  considerably  extended,  and  the  posterior  part  of  the  body 
and  flanks  had  turned  to  a  dirty  white.  At  the  end  of  a  week  the 
winter  change  was  complete,  with  the  exception  of  a  dark  band  across 
the  shoulders  prolonged  down  to  the  middle  of  the  back. 

That  change  of  temperature,  and  not  merely  change  of  season,  is 
necessary  to  effect  the  alteration  of  colour,  is  evident  from  Mr.  Hogg's 
observations.  (5th  vol.  of  Loudon's  '  Magazine  of  Nat.  Hist ; '  Bell 
'  British  Quadrupeds.') 

Mr.  Hogg,  whose  remarks  appear  to  have  been  made  in  the  oounty 
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of  Durham,  states  that  within  the  last  nine  years  from  the  date  of  his 
communication  he  had  met  with  two  Ermines  alive,  and  in  the  most 
different  winters  that  had  occurred  for  a  great  many  years.  One  was 
observed  in  the  extremely  severe  winter  (January  to  March)  of  1823; 
the  other  in  the  extremely  mild  January  of  1832. 

"In  consequence  of  the  months  of  December,  1831,  and  January, 
1832,  having  been  so  extremely  mild,  I  was,"  says  Mr.  Hogg,  "greatly 
surprised  to  find  this  stoat  clothed  in  his  winter  fur ;  and  the  more  so, 
because  I  had  seen,  about  three  weeks  or  a  month  before,  a  stoat  in 
its  summer  coat  or  brown  fur.  I  was  therefore  naturally  led  to  con- 
sider whether  the  respective  situations  which  the  brown  and  white 
stoats  seen  by  me  this  warm  winter  inhabited,  could  alone  account 
for  the  difference  of  the  colour  of  their  fur,  in  any  clear  and  satisfactory 
manner.  The  situation  then  where  the  Brown  Stoat  was  seen,  is  in 
nearly  54°  32'  N.  lat.,  1°  19'  W.  long.,  upon  a  plain  elevated  a  very 
few  feet  above  the  level  of  the  river  Tees,  in  the  county  of  Durham. 
Again,  the  place  where  I  met  with  the  Ermine,  or  White  Stoat,  on 
the  23rd  January,  1832,  is  in  the  North  Riding  of  Yorkshire,  in 
nearly  54°  12'  N.  lat.,  1°  13'  W.  long. ;  it  is  situated  at  a  very  con- 
siderable elevation,  and  in  the  immediate  neighbourhood  of  the  lofty 
moorlands  called  the  Hambledon  Hills.  These  constitute  the  south- 
western range  of  the  Cleveland  Hills,  which  rise  in  height  from  1100 
feet  to  1200  feet  above  the  sea.  At  the  time,  the  Ermine  was  making 
his  way  towards  the  hills,  where,  no  doubt,  he  lived,  or  frequently 
haunted  ;  and  consequently  the  great  coldness  of  the  atmosphere,  even 
in  so  mild  a  winter,  upon  so  elevated  and  bleak  a  spot  as  that  moor- 
land, would  satisfactorily  account  for  the  appearance  of  the  animal 
in  its  white  fur ;  although  the  place  is,  in  a  direct  line,  more  than  23 
miles  distaut  to  the  south  of  the  fields  near  the  Tees,  inhabited  by  the 
Brown  Stoat." 

The  Ermine-Weasel,  the  length  of  whose  head  and  body  is  9  inches 
10  lines,  the  tail  being  4  inches  8  lines,  is  the  Carlwm  of  the  Welsh ; 
Stoat,  Stout,  and  Greater  Weasel  of  the  English ;  L'Hcrmine  and  Le 
Roselet  of  the  French ;  Armellino  of  the  Italians ;  Armino  and 
Armelina  of  the  Spanish  ;  Hermelin  of  the  Germans;  Hermelin  and 
Lekatt  of  the  Swedes  ;  Hermilyn  of  the  Dutch  ;  Hermelin  and  Lekat 
of  the  Danes;  Seegoos  and  Shacooshew  of  the  Cree  Indians;  and 
Terreeya  of  the  Esquimaux. 

The  Ermine  is  found  generally  in  temperate  Europe,  but  common 
only  in  the  north.  Tho  finest,  that  is,  those  with  the  longest  and 
thickest  fur,  and  of  the  purest  and  brightest  colour,  are  imported 
from  the  high  latitudes.  Russia,  Norway,  Siberia,  Lapland,  furnish 
them  abundantly.  The  British  importation,  in  1833,  was  105,139; 
and  187,000  in  1850.  In  America  it  is  found  from  the  most  northern 
limits  to  the  middle  districts  of  the  United  States.  Ermine-skins 
formed  part  of  the  Canada  exports  in  the  time  of  Charlevoix  ;  but 
they  have  so  sunk  in  value,  that  they  are  said  not  to  repay  the  Hud- 
son's Bay  Company  the  expense  of  collecting  them,  and  very  few  are 
brought  to  this  country  from  that  quarter. 

"  It  appears  that  in  England  generally,"  says  Mr.  Macgillivray,  "  the 
Ermine  is  less  common  than  the  Weasel;  but  in  Scotland,  even  to 
the  south  of  the  Frith  of  Forth,  it  is  certainly  of  more  frequent 
occurrence  than  that  species  ;  and  for  one  Weasel  I  have  seen  at  least 
five  or  six  Ermines.  It  frequents  stoney  places  and  thickets,  among 
which  it  finds  a  secure  retreat,  as  its  agility  enables  it  to  outstrip 
even  a  dog  in  a  short  race,  and  the  slimness  of  its  body  allows  it  to 
enter  a  very  small  aperture.  Patches  of  furze,  iu  particular,  afford  it 
perfect  security,  and  it  sometimes  takes  possession  of  a  rabbit's  burrow. 
It  preys  on  game  and  and  other  birds,  from  the  grouse  and  ptarmigan 
downwards,  sometimes  attacks  poultry  or  sucks  their  eggs,  and  is  a 
determined  enemy  to  rats  and  moles.  Young  rabbits  and  hares 
frequently  become  victims  to  its  rapacity,  and  even  full-grown  indivi- 
duals are  sometimes  destroyed  by  it.  Although  in  general  it  does 
not  appear  to  hunt  by  scent,  yet  it  has  been  seen  to  trace  its  prey 
like  a  dog,  following  its  track  with  certainty.  Its  motions  are  elegant, 
and  its  appearance  extremely  animated.  It  moves  by  leaping  or 
bounding,  and  is  capable  of  running  with  great  speed,  although  it 
seldom  trusts  itself  beyond  the  immediate  vicinity  of  cover.  Under 
the  excitement  of  pursuit  however  its  courage  is  surprising,  for  it 
will  attack,  seize  by  the  throat,  and  cling  to  a  grouse,  hare,  or  other 
animal  strong  enough  to  carry  it  off,  and  it  does  not  hesitate  on  occa- 
sion to  betake  itself  to  the  water.  Sometimes  when  met  with  in  a 
thicket  or  stoney  place,  it  will  stand  and  gaze  upon  the  intruder,  as  if 
conscious  of  security ;  and,  although  its  boldness  has  been  exaggerated 
in  the  popular  stories  which  have  made  their  way  into  books  of  natural 
history,  it  cannot  be  denied  that,  in  proportion  to  its  size,  it  is  at  least 
as  courageous  as  the  tiger  or  the  lion." 

Mr.  Bell  was  informed  by  the  Rev.  F.  W.  Hope  that  the  latter, 
while  shooting  in  Shropshire,  was  attracted  by  the  loud  shrill  scream 
Of  a  hare  which  he  thought  had  been  just  caught  in  a  poacher's  snare. 
He  ran  towards  the  spot,  and  there  saw  a  hare  limping  off,  apparently 
in  great  distress,  with  something  attached  to  the  side  of  the  throat. 
This  proved  to  be  a  stoat,  and  the  stricken  hare  made  its  way  into  the 
brushwood  with  its  enemy  still  holding  on.  In  England  it  takes 
advantage  of  the  galleries  of  the  mole  for  its  winter  retreat,  as  well  as 
the  rabbit  burrow. 

Captain  Lyon,  R.N.,  saw  the  Ermine  hunting  the  footsteps  of  mice 
in  the  north  as  a  hound  would  hunt  a  fox,  and  observed  their  burrows 


in  the  snow,  which  were  pushed  up  in  the  same  manner  as  the  tracks 
of  moles  in  Britain.  These  passages  ran  in  a  serpentine  direction,  and 
near  the  hole  or  dwelling-place  the  circles  were  multiplied  as  if  to 
render  the  approach  more  intricate. 

The  same  graphic  voyager  gives  a  lively  description  of  a  captive 
Ermine  : — "He  was  a  fierce  little  fellow,  and  the  instant  he  obtained 
daylight  in  his  new  dwelling,  he  flew  at  the  bars,  and  shook  them  with 
the  greatest  fury,  uttering  a  very  shrill  passionate  cry,  and  emitting 
the  strong  musky  smell  which  I  formerly  noticed.  No  threats  or 
teasing  could  induce  him  to  retire  to  the  sleeping-place,  and  whenever 
he  did  so  of  his  own  accord,  the  slightest  rubbing  on  the  bars  was 
sufficient  to  bring  him  out  to  the  attack  of  his  tormentors.  He  soon 
took  food  from  the  hand,  but  not  until  he  had  first  used  every  exertion 
to  reach  and  bite  the  fingers  which  conveyed  it.  This  boldness  gave 
me  great  hopes  of  being  able  to  keep  my  little  captive  alive  through 
the  winter,  but  he  was  killed  by  an  accident." 

Sir  J ohn  Richardson  states  that  the  Ermine  is  a  bold  animal,  and 
often  domesticates  itself  in  the  habitations  of  the  fur-traders,  where 
it  may  be  heard  the  live-long  night  pursuing  the  white-footed  mouse 
(Mus  hucopus).  He  remarks  that,  according  to  Indian  report,  this 
species  brings  forth  ten  or  twelve  young  at  a  time.  In  this  country 
it  produces  about  five  in  April  or  May. 

In  Siberia  Ermines  are  taken  in  traps  baited  with  flesh ;  and  in 
Norway  they  are  either  shot  with  blunt  arrows,  or  taken  in  traps  made 
of  two  flat  stones,  one  being  propped  up  with  a  stick,  to  which  is 
fastened  a  baited  string.  This  the  animal  nibbles,  when  the  stone  falls 
and  crushes  it.  Two  logs  of  wood  are  used  for  the  same  purpose  and 
in  the  same  manner  in  Lapland. 

M.  Putorius,  the  Polecat,  or  Fitchet  Weasel.  Stouter  in  proportion 
than  either  the  Common  Weasel  or  the  Ermine,  and  the  head  broader. 
Nose  rather  pointed,  ears  round  and  not  conspicuous.  Neck  compara- 
tively short.  Tail  inclining  to  bushy,  rather  more  than  a  third  of  the 
length  of  the  body  and  head.  There  are  two  kinds  of  fur  in  this 
species  ;  the  short  is  fulvous  and  woolly,  the  long  is  black,  brownish- 
black,  and  shiuing.  A  brown  colour  mingled  with  yellow,  varying 
according  to  the  proportions  of  these  two  sorts  of  fur  in  the  individual, 
is  the  result.  There  are  some  white  marks  about  the  mouth  and  ears, 
and  the  parts  which  are  darkest  in  colour  are  the  head,  tail,  and  feet. 
Length  of  the  head  and  body  1  foot,  5  inches,  6  lines;  of  the  tail,  5 
inches  5  lines.  Such  is  Mr.  Bell's  measurement.  Mr.  Macgillivray 
makes  the  total  length  to  the  end  of  the  tail  17  inches,  and  observes 
that  the  anal  sac  is  usually  represented  as  single ;  and  he  found  that 
beneath  the  extremity  of  the  rectum  externally  two  sacs  containing 
a  yellowish  fetid  substance  of  the  consistence  of  thick  cream  were 
present. 

This  is  the  Ffwlbard  of  the  Welsh ;  Fulimart,  Foumart  (as  well  as 
the  terms  given  at  the  head  of  the  description)  of  the  English.  Polecat 
has  been  supposed  to  have  been  a  corruption  of  Polish  Cat ;  but  this 
seems  to  be  not  much  better  than  a  guess ;  Foumart  and  Fulimart 
have  with  better  reason  been  considered  to  be  contractions  of  Foul 
Martin,  in  contradistinction  to  the  Sweet  Martin.  It  is  the  Putois  of 
the  French,  Foetta  and  Puzzolo  of  the  Italians, Putoro  of  the  Spanish; 
litis,  Ulk,  and  Buutsing,  of  the  Germans;  Bonsing  of  the  Dutch;  Iller 
of  the  Swedes,  and  Ilder  of  the  Danes. 

It  is  found  throughout  Europe.  Pennant  says  that  it  is  common  in 
the  temperate  parts  of  Russia,  but  grows  scarcer  in  Siberia,  except  in 
the  desert  of  Baraba  and  beyond  the  lake  Baikal. 


Polecat  [Mustela  Putoriut). 

The  Polecat  is  most  destructive  to  the  poultry-yard  and  the  preserve ; 
its  appetite  for  slaughter,  which  seems  never  to  be  satiated  as  long  as 
any  living  thing  remains  within  its  reach,  rendering  it  a  most  ruinous 
neighbour  to  those  who  rear  fowls  or  keep  up  a  head  of  game.  Not 
only  the  young  birds  fall  victims  to  it,  but  the  parents  also ;  nor  are 


1009 


1010 


even  gee«e  or  turkeys  safe.  Wo  remember  an  instance  of  a  hen  and 
a  whole  brood  of  chickens  being  killed  by  ono  of  those  dostroyers  in  a 
single  night ;  and  upon  another  occasion,  seven  or  ei^lit  nearly  full- 
grown  turkeys.  The  brain  and  tho  blood  seem  to  bo  the  choicest 
portions.  The  bodies  of  the  dead  are  carried  off  to  its  haunts,  which 
are  generally  in  some  copse  or  wood  near  a  farm  or  in  the  heart  of  a 
preserve,  whenco  it  issues  on  its  deadly  errand  in  tho  evening,  generally 
soon  after  sunset,  or  when  it  grows  dusk. 

No  'vermin  '  is  placed  with  more  satisfaction  upon  '  tho  Keeper's 
Tree,'  for  none  commits  more  havoc,  if  so  much,  among  tho  game. 
Beginning  with  the  egg,  it  persecutes  all  tho  garnc-birds  through  every 
neriod  of  life,  and  is  a  far  more  determined  enemy  than  the  Stoat 
itself  to  the  hare  and  rabbit-warren.  The  fox,  as  is  well  known,  will 
do  much  to  keep  down  the  pheasants,  and  especially  tho  rabbits  and 
hares ;  but  even  this  wily  and  powerful  invader  is  not  so  mischievous  as 
the  species  of  which  we  are  treating.  Where  a  fox  will  kill  one,  a  pole- 
cat will  immolate  ten,  to  say  nothiug  of  eggs;  no  vcrtebrated  animal 
seems  to  come  amiss  to  its  murderous  nature.  Bewick  relates  that 
during  a  severe  storm  a  Foumart  was  traced  in  the  snow  from  the  side 
of  a  rivulet  to  its  hole  at  some  distance  from  it.  As  it  was  observed 
to  have  made  frequent  trips,  and  as  other  marks  were  to  be  seen  in 
the  snow  which  could  not  easily  be  accounted  for,  it  was  thought  a 
matter  worthy  of  great  attention.  Its  hole  was  accordingly  examined, 
and  five  fine  eels  were  discovered  to  be  the  fruit  of  its  nocturnal 
excursions.  The  marks  in  the  snow  wero  made  by  the  motion  of  tho 
eels  in  the  quadruped's  mouth.  In  Loudon's  '  Magazine'  (vol.  vL)  is 
an  account  of  a  female  polecat  that  was  hunted  to  her  nest,  which 
held  five  young  ones  in  a  comfortable  bed  of  withered  grass.  From  a 
side  hole  the  narrator  picked  out  forty  large  frogs  and  two  toads  alive, 
but  capable  of  sprawling  only,  for  the  old  polecat  had  stricken  them 
all  with  palsy  by  a  bite  through  the  brain  of  each. 

The  nest  of  this  species  is  generally  made  in  some  rabbit-burrow,  in 
the  crevice  of  a  rock,  or  where  the  tangled  herbage  and  brushwood 
overgrow  loose  heaps  of  stones,  and  there  the  female  drops  from  four 
to  six  young  in  May  or  early  in  June. 

The  courage  of  the  Polecat  is  great,  and  none  of  the  tribe  denomi- 
nated by  gamekeepers  'vermin'  so  severely  tries  the  'pluck'  of  a 
terrier ;  for  its  flexibility,  unless  seized  in  the  right  place  and  shaken 
to  death  at  once,  enables  it  to  turn  and  fasten  upon  the  nose  of  the 
dog,  so  as  to  ruuku  the  latter  not  unfrequently  desist  from  the  attack. 

There  is  good  evidence  that  the  Fitchet  or  Polecat  will  breed  with 
the  Ferret. 

Inferior  to  the  fur  of  the  Sable  or  Marten,  that  of  the  Polecat  is 
nevertheless  esteemed,  and  a  considerable  importation  of  the  skins 
annually  comes  to  this  country  from  the  north  of  Europe,  under  the 
name  of  Fitch. 

Martes  (Ray). — Grinding  teeth,   ;  body  much  elongated;  feet 
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Bhort,  with  separate  toes ;  tongue  smooth. 

Before  we  enter  upon  the  European  species  of  Martins,  or  Martens, 
as  they  are  perhaps  more  properly  termed,  it  will  be  necessary  to 
consider  the  difference  of  opinion  among  zoologists,  as  to  the  point 
whether  the  Common  or  Beech  Marten,  the  Pine  Marten,  and  the 
Sable  are  three  different  species,  or  merely  varieties  of  one. 

The  Martes  seems  to  Lave  been  known  to  the  ancients,  though  it 
does  not  appear  which  of  the  Martens  was  thus  designated ;  indeed 
it  may  have  been  a  common  name  for  them  all.  Martial  writes 
(,'Ep.'  x.  37):— 

"  Venator  capta  marte  superbus  adest." 
Some  indeed  read  'mele'  for  'marte,'  and  so  make  a  badger  of  the 
capture.  The  annotator  in  the  Delphin  edition  has  crowded  as  much 
confusion  as  he  could  in  his  illustration  of  that  reading,  for  he  writes, 
"Legunt  alii  capta  mele,  Gallice  blaireau,  chat  sauvage,  fouine," — 
badger,  wild  cat,  marten,  for  which  last  'fouine'  is  the  French  term. 

George  Bauer,  who  wrote  under  the  name  of  Agricola,  in  his  book 
'De  Animantibus  Subterraneis,'  notices  the  three  kinds  of  Marten 
first  above  alluded  to.  After  writing  a  clear  account  of  the  Polecat, 
he  says  : — "  A  third  kind  of  sylvan  weasel  lies  in  the  crevices  of  stones 
and  caverns,  which  is  called  Martes  by  Martial  and  Marturus  by  the 
Geru.ans."  He  then  gives  Martial's  line  above  quoted,  and  proceeds  to 
describe  the  animal  and  its  habits  with  much  accuracy.  This  is  the 
Common  or  Stone  Marten.  He  then  describes  a  fourth,  the  Pine 
Marten  ;  and  afterwards  a  fifth,  "  called  by  the  Germans  Zobel,"  the 
Sable.  The  skins  of  the  last  are,  he  remarks,  more  precious  than 
cloth  of  gold,  and  he  adds  that  forty  of  the  best,  the  usual  number  in 
one  bundle,  have  been  sold  for  more  than  a  thousand  pieces  of  gold. 
('  De  Anim.  Subt,'  folio,  Basil,  1561.) 

«  £*sner'  Aldrovandus.  and  Jonston,  did  little  more  than  copy  Agricola. 

They  seem  however,"  says  Mr.  Bennett,  who  has  well  traced  up  the 
opinions  of  authors  upon  this  subject,  "to  have  abandoned  Agricola's 
subdivision  of  the  second  species,  and  to  have  described  his  first,  the 
Stone  Marten,  as  it  was  emphatically  denominated  by  the  Germans, 
as  the  Beech  Marten,  imputing  to  it  a  more  familiar  and  sociable 
disposition,  and  a  fondness  for  the  neighbourhood  of  inhabited  places." 
Ihe  same  distinctions  are  adopted  by  Ray  in  his  'Synopsis  Quadru- 
pedum,  1693  ;  but  to  his  description  of  the  Sable  he  adds  that  "  Dr. 
lancred  Robinson  had  seen  the  animal  itself  in  the  possession  of 
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Dr.  Charlton.  Im  si/e  was  that  of  a  Cat  of  Cyprwi,  iU  colour  a  dark 
tawny;  the  foro  part  of  its  head  and  its  ears  of  a  whitish  ash-colour; 
and  the  bristles  on  its  eyebrows,  nose,  and  face,  very  long." 

Mr.  Bennett  remarks  in  continuation  that  so  slightly  did  Linnaeus 
estimate  tho  value  of  tho  distinctions  indicated  between  the  Pine  and 
Beech  Martens,  that  Ik;  uniformly  treats  of  thorn  as  ono  and  the  same 
animal  in  all  his  zoological  writings,  from  tho  first  edition  of  hia 
'Fauna  Suecica'  to  the  twelfth  of  his  'Systema  Naturae.'  It  is  only, 
he  observes,  in  the  last,  that  Linnaeus  for  tho  first  time  intimates  the 
existence  of  any  ditl'orenco  between  them.  There  he  speaks  of  two 
varieties  as  known  to  tho  rustics — the  Beech  Marten  with  a  white 
throat,  and  the  Pino  Marten  with  a  yellow  throat.  The  Lin  mean 
character  of  the  Sable  is  principally,  Air.  Bennett  adds,  founded  on 
that  of  Ray,  and  is  accompanied  by  the  sign  used  by  Linnaeus  to  denote 
that  he  had  not  seen  the  animal  to  which  it  is  appended. 

M.  Lcbsou  enumerates  all  three  as  species,  under  tho  name-t  of — 
1,  Marte  Commun,  Mustela  Martes,  Linn.  ;  La  Marte,  Buff.  2,  Marte 
Fouine,  Mustela  foina,  Linn.  (Ginel.  ?),  La  Fouine,  Buff.  3,  Marte 
Zibeline,  Mustela  Zibellina,  Linn. ;  the  Sobol  of  the  Poles  and  Russians  ; 
the  Sabbel  of  the  Swedes. 

Mr.  Bennett  states  that  since  the  time  of  Pallas  the  three  species 
have  been  almost  universally  enumerated  by  authors,  each  copying  his 
predecessors  with  more  or  less  correctness.  Desmarest,  he  remarks, 
has  omitted  tho  most  important  characters  given  by  Pallas  for  the 
Sable,  and  has,  on  his  own  authority,  furnished  it  with  a  tail  of  two- 
thirds  the  length  of  its  body,  while  that  of  the  Pine  and  Beech  Martens 
is  stated  to  measure  but  little  more  than  the  half;  and  he  says  that  he 
knows  of  but  one  instance,  since  Linnaeus,  in  which  the  two  latter 
animals  have  been  even  apparently  conjoined.  This  occurs  in  Dr. 
Walker's  '  Essay  on  the  Scottish  Mammalia.' 

Mr.  Bennett,  in  the*' Gardens  and  Menagerie  of  the  Zoological 
Society,'  gives  an  account  of  the  specimens  of  Martens  in  the  collection 
of  the  Zoological  Society'. — "  Such,"  he  says,  "  are  the  specimens  of 
Martens  contained  in  the  Society's  Museum.  Other  individuals,  exhibit- 
ing similar  variations  in  their  colouring  and  markings,  have  been 
observed  by  us  in  various  collections ;  but  it  would  be  useless  to 
multiply  descriptions  leading  to  no  conclusive  result.  If  the  Beech 
and  Pine  Martens  of  our  own  country  be  distinct,  it  is  probable  that 
the  last-described  animal  may  also  belong  to  a  different  species  from 
either.  We  do  not  however  hesitate  to  declare  our  opinion  that  the 
true  Sable  of  Pallas  is  still  a  stranger  to  our  collections ;  and  we  have 
good  reason,  in  the  silence  of  authors  respecting  it,  for  believing  that 
it  is  equally  unknown  to  the  zoologists  of  the  continent.  It  is  cer- 
tainly not  a  little  singular  that  an  animal  so  highly  valued  and  so 
anxiously  sought  after  should  still  be  a  desideratum  to  the  scientific 
world  ;  but  it  is  perhaps  no  less  so  that  the  opinion  which  has  been 
so  lightly  adopted  with  such  well-known  animals  as  the  indigenous 
martens,  should  never  yet  have  been  put  to  the  test  of  direct 
experiment." 

Mr.  Bell,  after  speaking  iu  terms  of  deserved  praise  of  Mr.  Bennett's 
statement,  says  that  a  deliberate  consideration  of  these  and  other 
authorities,  and  a  comparison  of  many  specimens  of  both  kinds,  had 
hitherto  failed  to  lead  him  to  a  conclusion  at  all  satisfactory  to  his 
own  mind;  and  it  is  only  with  a  protest  against  being  considered  as 
decidedly  supporting  the  opinion  that  they  are  essentially  different, 
that  he  ventures  to  give  them  a  distinctive  character  in  his  '  British 
Quadrupeds.'  "  I  am  not,"  says  Mr.  Bell,  "the  more  disposed  towards 
this  opinion  by  the  observation  of  two  living  specimens  in  the  Surrey 
Zoological  Gardens,  in  which  the  throat,  though  decidedly  yellow,  is 
less  bright  and  deep  in  its  hue  than  in  some  other  specimens,  and  of 
a  single  one  in  the  menagerie  of  the  Zoological  Society,  also  living, 
the  throat  of  which,  though  it  would  be  termed  whitish,  yet  has  a 
slight  yellow  tinge.  The  dark  colour  of  the  former  and  the  lighter 
and  grayer  hue  of  the  latter,  with  the  different  colour  of  the  throat, 
joiued  to  a  slight  difference  in  the  form  of  the  head,  the  former  being 
proportionally  a  little  longer,  would  certainly  lead  us  to  consider  the 
former  as  the  Yellow-Throated  or  Pine  Marten,  and  the  latter  as  the 
White-Throated  or  Beech  Marten,  supposing  them  to  be  distinct; 
but  the  differences  are  scarcely  decisive,  and  the  yellowish  tiuge  on 
the  throat  of  the  latter  specimen  shows  an  approach  to  the  Pine 
Marten  even  in  this  supposed  distinguishing  character,  which  is  far 
from  offering  any  help  towards  a  satisfactory  solution  of  the  difficulty." 

Mr.  Macgillivray  notices  these  observations  of  Mr.  Bell  in  the 
'Naturalist's  Library'  (British  Quadrupeds);  and  then  states  that 
the  examination  of  individuals  in  different  stages,  and  obtained  in 
various  parts  of  Scotland,  had  disclosed  to  him  a  gradation  of  colour- 
ing combined  with  a  sameness  of  form  that  had  satisfied  him  as  to  the 
indivisibility  of  the  species.  "  In  fact,"  says  Mr.  Macgillivray,  "  the 
Beech  Marten  and  the  Pine  Marten  differ  less  from  each  other  as  to 
size  than  individuals  of  the  polecat,  ermine,  or  weasel,  and  the  differ- 
ences of  colour  observed  are  not  greater  than  in  the  common  fox." 

M.  Martes,  var.  with  the  White  Throat  (Linn.),  the  Beech  Marten  ; 
M.  foina,  Gmel. ;  Martes  Fagorum,  Ray;  M.  Saxorum,  Klein.  Mr. 
Bell  describes  the  head  of  this  marten  as  somewhat  triangular ;  the 
muzzle  pointed ;  the  nose  extending  a  little  beyond  the  hps ;  the  eyes 
large,  prominent,  and  remarkably  lively  ;  the  ears  large,  open,  and 
rounded  ;  the  body  much  elongated  and  very  flexible  ;  the  tail  long, 
thick,  and  somewhat  bushy;  the  feet  rather  short:  the  U>"S  generally 
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naked,  but  at  times,  probably  in  the  winter,  covered  beneath  with  a 
thin  soft  hair.  The  fur,  he  observes,  is  of  two  sorts  :  the  inner 
extremely  soft,  short,  copious,  aud  of  a  light  yellowish-gray  colour; 
the  outer  very  long,  shining,  ash-coloured  at  the  roots,  brown  at  the 
extremity,  but  of  different  degrees  of  intensity  at  different  parts  of 
the  body ;  the  middle  of  the  back,  the  tail,  the  outer  parts  of  the  legs 
and  the  feet,  being  darker  than  the  other  parts  ;  the  belly  lighter  and 
more  gray  ;  the  throat  white,  but  Mr.  Bell  states  that  in  one  instance 
he  had  seen  it  of  a  light  yellowish  tinge  ;  inner  surface  and  margin 
of  the  ears  whitish.  Length  of  head  and  body  1  foot  6  inches ;  of 
the  tail  9  inches  6  lines. 

This  is  the  Bela  Graig  of  the  Welsh,  and  Stone  Marten  of  the  English. 
It  is  La  Fouine  of  the  French ;  Foina  and  Fouina  of  the  Italians ; 
Marta  and  Gibellina  of  the  Spanish  ;  Hauss  Marder  and  Stein  Marder 
of  the  Germans;  Marter  of  the  Dutch;  Mard  of  the  Swedes;  and 
Maar  of  the  Danes. 

It  is  found  in  northern  and  temperate  Europe,  and  western  Asia. 


Beech  or  Stone  Marten  (Mustela  Martes). 

This  Marten  is  found  more  remote  from  woods,  though  it  is  often 
met  with  in  them,  and  more  frequently  in  mountainous  and  stony 
places,  and  nearer  the  habitations  of  man  than  the  Pine  Marten.  It 
prefers  the  vicinity  of  farm-yards  and  homesteads,  and  is  a  ruinous 
visitor  to  them  and  the  game-preserve.  It  is  an  expert  climber,  and 
Daniel,  in  his  '  Rural  Sports,'  has  figured  it  on  a  tree  about  to  attack 
a  hen-pheasant  at  perch.  A  very  groundless  notion  once  prevailed 
that  this  was  the  Pine  Marten  in  a  state  of  domestication.  It  is  lively, 
active,  aud  graceful  in  its  movements.  The  nest  of  the  female  is  con- 
structed of  herbage,  straw,  or  grass,  sometimes  in  the  hollow  of  a  tree, 
sometimes  in  the  crevices  of  rocks,  not  unfrequently  in  a  ruin,  and 
occasionally  in  granaries  or  barns. 

The  fur  of  the  Beech  Marten  is  considered  very  far  inferior  to  that 
of  the  Pine  Marten,  and  is  known  in  the  trade  as  the  skin  of  the  Stone 
Marten.  Mauy  are  imported  from  the  north  of  Europe,  and  dyed  to 
represent  Sable.  The  comparatively  poor  quality  of  the  fur  however 
is  immediately  perceptible  to  the  experienced  eye,  although,  as  is  the 
case  with  most  of  the  animals  which  are  used  for  their  fur,  the  northern 
skins  are  fuller,  richer  in  colour,  and  more  lustrous  than  those  from 
more  temperate  climates. 

Martes  Abietum  (Ray) ;  Mustela  Martes,  Linn.,  the  Pine  Marten. 
Brown ;  throat  yellow ;  toes  naked  beneath ;  legs  longer  and  head 
smaller  than  in  the  Beech  Marten. 

This  is  the  Bela  Goed  of  the  Welsh  ;  La  Marte  of  the  French  ; 
Marta,  Martura,  Martora,  and  Martorello  of  the  Italians  ;  Marta  of  the 
Spanish ;  Feld-Marder  and  Wild-Marder  of  the  Germans ;  Marter  of 
the  Dutch;  Wawpeestan  of  the  Cree  Indians;  Wawbeechins  of  the 
Algonquins ;  Sable  of  the  American  Fur-Dealers ;  and  Martin  of  the 
Hudson's  Bay  Company's  Lists. 

It  is  found  in  Europe  and  North  America. 

The  Pine  Marten  in  its  habits  resembles  the  Beech  Marten,  but  it 
shuns  the  neighbourhood  of  man — living  in  Europe  in  deep  forests, 
and  preying  on  birds  and  the  smaller  animals.  The  female  deposits 
two  or  three  young  ones  in  a  nest  of  moss  and  leaves  formed  in  some 
hollow  tree,  when  she  does  not  take  possession  of  that  of  the  squirrel 
or  the  woodpecker. 

Sir  John  Richardson  states  that  the  Pine  Marten  inhabits  the  woody 
districts  in  the  northern  parts  of  America,  from  the  Atlantic  to  the 
Pacific,  in  great  numbers,  and  that  it  has  been  observed  to  be  parti- 
cularly abundant  where  the  trees  have  been  killed  by  fire,  but  are  still 
standing.  "  It  is  very  rare,"  continues  Sir  John,  "  as  Hearne  has 
remarked,  in  the  district  lying  north  of  Churchill  River,  and  east  of 
Great  Slave  Lake,  known  by  the  name  of  Chepewyan  or  Barren  Lands. 


A  similar  district,  on  the  Asiatic  side  of  Behring's  Straits,  25  degrees 
of  longitude  in  breadth,  and  inhabited  by  the  Tchutski,  is  described 
by  Pennant  as  equally  unfrequented  by  the  marten,  and  for  the  same 
reason,  the  want  of  trees.  The  limit  of  its  northern  range  in  America 
is  like  that  of  the  woods,  about  the  68th  degree  of  latitude,  and  it  is 
said  to  be  found  as  far  south  as  New  England.  Particular  races  of 
martens,  distinguished  by  the  fineness  aud  dark  colours  of  their  fur 
appear  to  inhabit  certain  rocky  districts.  The  rocky  and  mountain- 
ous but  woody  district  of  the  Nipigon,  on  the  north  side  of  Lake 
Superior,  has  long  been  noted  for  its  black  and  valuable  marten- 
skins." 


Pine-Marten  (Mu&tela  Abietum). 

The  same  author  gives  the  length  of  the  head  and  body  at  from 
18  to  20  inches,  and  notices  a  remark  of  the  natives  that  the  fur  loses 
all  its  lustre,  and  consequently  much  of  its  value,  upon  the  falling  of 
the  first  shower  of  rain  for  the  season.  He  further  states  that  this 
animal  preys  on  mice,  hares,  and  partridges,  and  in  summer  on  small 
birds'  eggs,  &c.  A  partridge's  head,  with  the  feathers,  is,  he  says,  the 
best  bait  for  the  long-traps  in  which  it  is  taken.  It  does  not  reject 
carrion,  and  often  destroys  the  hoards  of  meat  and  fish  laid  up  by  tho 
natives,  when  they  have  accidentally  left  a  crevice  by  which  it  can 
enter.  When  its  retreat  is  cut  off,  it  shows  its  teeth,  sets  up  its  hair, 
arches  its  back,  and  hisses  like  a  cat.  It  will  seize  a  dog  by  the  nose 
and  bite  so  hard,  that,  unless  the  latter  is  well  used  to  the  combat,  it 
escapes.  Easily  tamed,  it  soon  becomes  attached  to  its  master,  but  is 
not  docile.  The  flesh  is  occasionally  eaten  but  not  prized  by  the 
Indians.  The  females  are  smaller  than  the  males,  go  with  young 
about  six  weeks,  and  produce  from  four  to  seven  at  a  time  about  the 
end  of  April.  According  to  Mr.  Graham  this  marten  is  sometimes 
troubled  with  epilepsy. 

The  importation  of  Pine  Martens'  skins  from  the  territories  of 
the  Hudson's  Bay  Company  and  Canada  is  great.  Pennant  relates 
that  at  one  of  the  company's  sales  (in  1743)  not  fewer  than  12,370 
good  skins,  and  2360  damaged,  were  sold,  and  about  the  same  time 
the  French  brought  into  the  port  of  Rochclle  from  Canada  no  less 
than  30,325.  Upwards  of  100,000  skins  have  long  been  annually 
imported  into  Great  Britain. 

The  editor  of  the  last  edition  of  Pennant's  '  British  Zoology'  says 
that  the  length  of  a  male  which  he  saw  in  Suffolk  was  19  inches, 
exclusive  of  the  tail,  which  measured  10  inches;  the  total  length  of 
the  female  the  same,  but  the  tail  longer  in  proportion  to  the  body. 
The  breast  of  the  latter  was  of  a  paler  yellow,  and  the  colour  extended 
behind  the  ears. 

Mr.  Bell,  after  remarking  that  'the  colour  of  the  fur  is  scarcely  a 
tangible  distinction,  observes  that  different  individuals  of  the  Beech 
Marten  vary  quite  as  much  in  this  respect  as  the  Pine  Marten  aud  the 
Sable  :  the  existence  of  fur  on  the  toes,  which  has  been  adduced  as  a 
character  of  the  Sable,  probably  depends,  he  observes,  on  climate; 
and  is  mentioned  by  Pennant  as  having  been  seen  by  him  in  the  Com- 
mon Marten.  "  Never,"  says  Mr.  Bell,  "  having  seen  an  undoubted 
whole  specimen  of  the  true  Sable,  I  am  unable  to  offer  any  satisfactory 
addition  to  our  knowledge  on  the  more  important  characters  of  the 
two  animals  ;  but  I  have  found  in  the  examination  of  numbers  of  the 
finest  sable-skins,  that  the  yellow  patch  on  the  throat  had  always  an 
irregular  outline,  and  that  there  were  also  small  spots  of  the  same  fine 
colour  scattered  on  the  sides  of  the  neck.  This  is  a  distribution  of 
the  colour  which  I  have  never  observed  on  the  Common  or  Pine 
Marten.  I  offer  the  fact  however  merely  as  one  which,  combined  with 
other  characters,  may  possibly  aid  in  determining  the  question  when 
we  have  fuller  information  on  the  subject." 

The  probability  seems  to  be  that  the  Beech  Marten,  the  Pine  Marten, 
and  the  Sable,  do  not  offer  sufficient  differing  characters  to  warrant 
their  specific  distinction. 
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Mustela  Furo,  Linn.  ( Viverra  Furo,  Shaw),  the  Ferret.  Yellowish, 
different  parts  being  more  or  less  white,  for  the  long  fur  is  partly 
white  and  the  short  almost  entirely  yellow  ;  eyes  pink.  Length  of 
head  and  body  14  inches ;  of  the  tail  5  inches  6  lines.  This  is  Lo 
Furet  of  tho  Fronch.  It  is  a  nativo  of  Africa,  but  is  domesticated 
in  Europe.  It  is  often  regardod  as  a  domesticated  variety  of  the 
Polecat. 


Ferret  {Mustela  Furo). 


The  Ferret  was  well  known  to  the  ancients  ;  and  it  appears  tnat  it 
was  used  by  them  much  in  the  same  manner  as  it  is  employed  in  the 
present  day.  Its  use  in  Spain  is  noticed  by  Strabo  (iii.  p.  144,  ed. 
Casaub.),  and  Pliny  ('  Nat.  Hist.,'  viii.  55)  speaks  of  its  services  under 
the  name  of  Yiverra,  in  hunting  rabbits,  by  entering  their  burrows 
and  ejecting  them,  so  that  they  were  taken  when  they  bolted  out. 

Its  habits  are  similar  to  those  of  the  European  Weasels,  but  more 
bloodthirsty.  Capable  of  a  certain  degree  of  tameness,  it  seldom,  if 
ever,  becomes  attached,  and  is  a  dangerous  inmate  unless  properly 
secured.  It  has  even  been  known  to  attack  and  cruelly  lacerate  an 
infant  which  had  been  left  unguarded  in  its  cradle,  and  with  such 
ferocity  that  after  it  had  been  driven  away  the  cries  of  thetortured 
child  brought  it  from  its  hiding-place,  eager  to  renew  the  attack. 

This  species,  whose  whiteness  and  red  eyes  may  probably  be  the 
result  of  a  long  period  of  domestication,  cannot  bear  cold,  and 
should  be  kept  warm  to  ensure  its  healthy  condition.  It  is  said 
to  breed  twice  a  year  in  a  state  of  domestication,  unless  it  devours 
its  offspring,  which  it  sometimes  does,  and  then  it  has  three  litters. 
The  gestation  of  the  female  continues  six  weeks,  and  she  then 
produces  generally  six  or  seven  young — sometimes  nine.  These  are 
blind  for  a  month,  and  at  the  end  of  two  more  are  considered  fit  for 
service. 

Ferrets  should  be  kept  in  tubs  or  small  boxes ;  and  cleanliness  is 
very  essential  to  their  health  and  strength.  To  enter  them,  they 
should,  when  the  rabbits  are  half  grown,  be  sent  into  the  burrow  with 
a  line  tied  round  them  and  unmuzzled.  When  the  ferret  seizes  a 
rabbit  the  line  should  be  gently  pulled  and  the  ferret  drawn  back, 
holding  the  rabbit  in  its  mouth.  This  mode  can  only  be  prac- 
tised where  the  burrows  run  comparatively  straight  and  near  the 
surface. 

Ferrets  should  not  be  fed  before  they  are  taken  to  the  warren,  for  if 
they  are  filled  with  food  they  will  not  hunt,  but  lie  sleeping  in  the 
burrows  for  hours.  Before  they  are  turned  in  they  should  be  muzzled 
or  coped,  there  being  no  necessity  for  the  inhuman  practice  of  sewing 
up  the  ferret's  mouth. 

The  following  has  been  recommended  as  the  best  method  of 
'coping' : — Tie  a  piece  of  soft  string  round  the  neck  of  the  ferret, 
close  to  the  head,  and  leave  two  rather  long  ends.  Tie  another  piece 
round  the  under  jaw,  pass  it  under  the  tongne,  bring  it  round  over 
the  upper  jaw,  and  there  tie  it,  leaving  the  ends  long.  The  mouth 
will  thus  be  kept  closed.  Then  bring  the  four  ends  together,  and  tie 
them  in  one  knot  on  the  top  of  the  head  :  this  makes  all  safe.  No 
pain  is  inflicted  apparently  by  this  operation,  for  the  ferret  thus  coped 
hunts  as  eagerly  as  if  it  were  unmuzzled. 

Daniel,  in  his  '  Rural  Sports,'  thus  describes  the  method  of  ferret- 
ing : — "  The  ferret  is  coped  or  muzzled,  and  a  small  bell  tied  round 
bis  neck ;  and  after  the  holes  are  as  silently  as  possible  covered  with 
purse-nets,  called  '  flans,'  the  ferret  should  be  put  in  the  windward 
side  of  the  burrows,  where  the  person  should  also  place  himself,  and 
observe  the  utmost  silence,  otherwise  the  rabbits  will  retreat  to  their 
lower  earths  and  be  scratched  to  death  before  they  will  bolt.  Hay 
nets  are  however  chiefly  used  by  experienced  warreners,  who  are  loth 
to  turn  ferrets  into  burrows,  which  invariably  give  the  rabbits  a 
dislike  to  them."  The  mode  of  using  these  hay  nets  is  then 
described. 

Mydaus. — Five  toes  on  each  foot,  united  up  to  the  last  phalanx  by 
a  very  narrow  membrane ;  claws,  proper  for  digging,  very  large  on  the 


fore  feet,  modorato  on  the  hind  feet.  Tail  rudimentary.  Pupil 
round;  no  oxtornal  oar;  four  pectoral  and  two  inguinal  mammas. 

Dental  Formula  :— Incisors,  -;  Canines,  hzl ;  Falnc  Molars,  ?H?  . 
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Flesh-Cutting  Molars,         ;  Tuborculous  Molars,  34. 

1—1  1—1 

M.  meliceps.  Agreeing  in  size  generally  with  the  polecats  of  Europe 
and  America.  Eyes  placed  high  in  the  head,  resembling  those  of  a 
hog,  which  animal  is  called  to  mind  by  tho  appearance  of  this  species  ; 
eyelids  rigid,  well  provided  with  minutely-bristled  eyebrows ;  irides 
dark,  pupil  circular;  ears  nearly  concealed  by  hair,  but  provided 
externally  with  an  oblong  concha  surrounding  tho  posterior  part,  and 
passing  the  lower  extremity  of  tho  meatus  auditorius,  forming  a  small 
curve  inward  ;  no  perceptible  whiskers,  a  few  long  straggling  hairs  on 
the  upper  lip.  Fur  composed  of  long,  delicate,  closely-arranged  hairs, 
silky  at  the  base,  and  forming  a  warm  coat.  Colour  blackish-brown, 
more  or  less  intense  on  every  part  of  the  body,  except  the  crown  of 
the  head,  a  streak  along  the  back,  and  the  extremity  of  the  tail,  which, 
are  white,  with  a  slight  tinge  of  yellow,  but  in  some  individuals  the 
Btreak  is  interrupted.  The  brown  colour  is  generally  lighter  on  the 
abdomen,  and  is  subject  to  variations  generally  from  grayish-brown 
to  deep  brown  with  a  sooty  tint ;  the  last  the  most  common.  Tail 
scarcely  half  an  inch  long,  the  hairs  projecting  above  an  inch  from 
the  body.  Limbs  short  and  stout;  feet  plantigrade ;  claws  united  at 
tho  base  by  a  thick  membrane  enveloping  this  part  as  a  sheath : 
those  of  the  fore  feet  nearly  double  the  size  of  the  hind  feet.  Two 
glands  of  an  oblong  form,  about  an  inch  long  and  half  an  inch  wide 
near  the  extremity  of  the  rectum,  furnished  with  an  excretory  duct 
nearly  half  an  inch  long,  which  communicates  with  the  intestine. 
Fluid  secreted  by  the  glands  perfectly  analogous  in  odour  to  that 
secreted  by  several  species  of  Mephitis  in  America,  particularly  to  that 
of  Mephitis  striata,  Fisch.  Length  of  body  and  head,  from  extremity 
of  nose  to  root  of  tail,  1  foot  2|  inches  ;  of  naked  tail,  half  an  inch  ; 
of  tail,  with  hairy  covering,  2  inches.  (Horsf.) 


Skull  of  Mydaus  meliceps  (profile).  Horsfield. 


Teeth  of  Mydaus  meliceps. 
a,  upper  jaw,  seen  from  below  ;  o,  lower  jaw,  seen  from  above.  Horsfield. 


Profile  of  the  head  of  Mydaus  meiiens. 
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This  is  the  Tcledu  of  the  Javanese  east  of  Cheribon;  Seng-gung 
of  the  Sunda  Javanese  of  the  mountainous  districts  from  Cheribon  to 
Bantam;  Teleggo  of  the  inhabitants  of  Sumatra;  Mephitis  Javanensis 
of  Raffles. 


Mydaus  tneliceps.  Horsfield. 


Dr.  Horsfield  states  that  this  speuiea  presents  a  singular  fact  in  its 
geographical  distribution.  It  is,  he  Bays,  exclusively  confined  to  those 
mountains  which  have  an  elevation  of  more  than  7000  feet  above  the 
level  of  the  ocean  ;  and  on  these  it  occurs  with  the  same  regularity 
as  many  plants.  "  The  long-extended  surface  of  Java,"  continues  Dr. 
Horsfield,  "  abounding  with  conical  points  which  exceed  this  elevation, 
affords  many  places  favourable  for  its  resort.  On  ascending  these 
mountains  the  traveller  scarcely  fails  to  meet  with  our  animal,  which, 
from  its  peculiarities,  is  universally  known  to  the  inhabitants  of  these 
elevated  tracts ;  while  to  those  of  the  plains  it  is  as  strange  as  an 
animal  from  a  foreign  country.  In  my  visits  to  the  mountainous 
districts  I  uniformly  met  with  it,  and,  as  far  as  the  information  of  the 
natives  can  be  relied  on,  it  is  found  on  all  the  mountains.  It  is  how- 
ever more  abundant  on  those  which,  after  reaching  a  certain  elevation, 
consist  of  numerous  connected  horizontal  ridges,  than  on  those  which 
terminate  in  a  defined  conical  peak.  Of  the  former  description  are 
the  mountain  Prahu  and  the  Tengger  Hills,  which  are  both  distinctly 
indicated  in  Sir  Stamford  Raffles' s  map  of  Java  :  here  I  observed 
it  in  great  abundance.  It  was  less  common  on  the  mountain  Gede, 
south  of  Batavia ;  on  the  mountain  Ungarang,  south  of  Semarang  ; 
and  on  the  mountain  Ijen,  at  the  farthest  eastern  extremity ;  but  I 
traced  its  range  through  the  whole  island." 

Most  of  these  mountains  and  ridges  are  cultivated  for  the  produc- 
tion of  wheat  and  European  vegetables,  and  fruits,  such  as  potatoes, 
cabbages,  peaches,  and  strawberries,  in  a  deep  vegetable  mould,  where 
the  Teledu  ranges,  and  in  its  search  for  food  injures  the  plantations 
and  destroys  the  roots.  It  turns  up  the  earth  with  its  nose  like  a  hog, 
and  thus  leaves  vexatious  traces  of  its  nocturnal  visits. 

The  dwelling  of  the  animal  is  formed  at  a  slight  depth  beneath  the 
soil,  under  the  roots  of  a  large  tree,  where  it  constructs  a  globular 
chamber  several  feet  in  diameter,  smooth  and  regular;  and  there  is  a 
subterraneous  approach  to  it  about  6  feet  long,  the  external  entrance 
to  which  the  animal  conceals  with  twigs  and  dry  leaves.  Here  it 
remains  hidden  during  the  day,  and  at  night  comes  forth  to  seek  the 
insects  and  their  larva;,  and  common  earthworms,  which  are  its  food. 
They  are  said  to  live  in  pairs,  and  the  female  produces  two  or  three 
young  at  a  birth,  according  to  the  natives. 

The  fetid  matter,  which  is  viscid,  and  which  Dr.  Horsfield  was 
assured  the  animal  could  not  propel  beyond  a  distance  of  two  feet,  is 
very  volatile,  and  consequently  spreads  to  a  great  extent.  The  entire 
neighbourhood  of  a  village  is  Bometimes  infected  by  the  odour  of  an 
irritated  Teledu ;  and  it  is  so  powerful  in  the  immediate  vicinity  of 
the  discharge  as  to  produce  syncope  in  some  persons. 

Dr.  Horsfield  describes  the  manners  of  this  species  as  by  no  means 
ferocious,  and  states  that  if  taken  young  it  might,  like  the  Badger,  be 
easily  tamed.  He  kept  one  some  time  in  confinement :  it  became 
gentle,  and  never  emitted  its  offensive  smell.  Dr.  Horsfield  carried  it 
with  him  from  Mount  Prahu  to  Blederan,  a  village  on  the  declivity  of 
that  hill,  where  the  temperature  wsb  more  moderate.  It  was  tied  to 
a  small  stake  while  the  drawing  was  being  made,  and  moved  about 
quietly,  burrowing  the  ground  with  its  snout  and  feet,  as  if  searching 
for  food,  without  noticing  the  bystanders  or  making  violent  efforts  to 
disengage  itself.  It  ate  voraciously  of  earth-worms  (Lumbrici)  which 
were  brought  to  it,  and  held  one  extremity  of  a  worm  in  its  claws 
while  its  teeth  were  employed  in  tearing  the  other.  After  it  had  eaten 
ten  or  twelve  it  became  drowsy,  made  a  small  groove  in  the  earth,  in 
which  it  placed  its  snout,  and,  having  deliberately  composed  itself, 
soon  slept  soundly.    ('  Zoological  Researches  in  Java.') 

Mephitis. — Body  elongate,  arched.    Toes  separated  and  armed  with 


long  claws,  the  anterior  proper  for  burrowing.  Tail  long  and  verv 
bushy,  or  entirely  null.    Anal  glands  secreting  a  fetid  odour. 

Dental  Formula :— Incisors,  1 ;  Canines, 1—1 ;  Molars,  3~3  =  32. 
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Teeth  of  Mephitis  (double  the  natural  size).   F.  Cuvier. 


P.  Cuvier  gives  the  above  cut  as  the  dentition  of  Mephitis  and 
Mydaus.    The  dental  formula  is  that  given  by  Lesson  for  Mephitis. 

The  fetor  of  the  species  of  Mephitis  has  obtained  for  them  the 
names  of  Betes  Puantes,  Enfans  de  Diable,  and  Stinking  or  Stifling 
Weasels.  M.  Lesson  observes  that  a  great  number  of  these  American 
Mouffettes  have  been  described,  but  the  imperfect  accounts  of  voyagers 
render  the  arrangement  unsatisfactory.  He  notices  the  following  : — 
M.  Americana,  M.  mapurito,  M.  Chilensis,  M.  Chincha  (the  Chinche), 
M.  Quitensis,  and  M.  interrupta.  Mr.  Horsfield  gives  the  following 
representation  of  the  profile  and  front  teeth  of  M.  dimidiata  of 
Fischer,  the  Chinche  of  Buffon. 


Profile  of  Mephitis  dimidiata. 


Front  teeth  of  same,   a,  upper ;  6,  lower. 

M.  Americana  (var.  Eudsonica),  the  Hudson's  Bay  Skunk.  The 
following  accurate  description  is  given  from  the  pen  of  Sir  John 


ion 


Richardson: — "The  Skunk  is  low  on  its  lcga,  with  a  broad  fleshy 
body,  white  forehead,  and  the  general  aspect  rathor  of  a  Wolverene 
than  of  a  Marten ;  eyes  small ;  ears  short  and  round.  A  narrow 
whito  mesial  line  runs  from  the  tip  of  the  nose  to  the  occiput,  whoro 
it  dilates  into  a  broad  white  mark.  It  is  again  narrowed,  and  con- 
tinues so  until  it  passes  the  shoulders,  when  it  forks,  the  branches 
running  along  the  sides,  and  becoming  much  broader  as  they  recede 
from  each  other.  They  approach  posteriorly,  and  unite  on  the  rump, 
becoming  at  the  same  time  narrower.  In  some  few  specimens  the 
white  stripes  do  not  unite  behind,  but  disappoar  on  the  flanks.  The 
black  dorsal  space  included  by  the  stripes  is  egg-shaped,  the  narrow 
end  of  which  is  towards  the  shoulders.'  The  sides  of  the  head  and 
all  the  under  parts  are  black.  The  hair  on  the  body  is  long.  The  tail 
is  covered  with  vory  long  hair,  and  has  generally  two  broad  longi- 
tudinal white  stripes  above  on  a  black  ground.  Sometimes  the 
colours  of  the  tail  are  irregularly  mixed  ;  its  under  surface  is  black. 
The  claws  on  the  foro  feet  are  very  strong  and  long,  being  fitted 
for  digging,  and  very  unlike  those  of  martens."  ('  Fauna  Boreali- 
Amerieana.') 

This  is  the  Seecawk  of  the  Cree  Indians. 


Hudson's  Bay  Skunk  [Mephitis  Americana). 

The  author  last  quoted  states  that  the  Skunk  is  not  an  uncommon 
animal  in  the  district  it  inhabits,  which  does  not,  he  believes,  extend 
to  the  north  of  56°  or  57°  N.  lat.  It  is  found  in  the  rocky  and  woody 
parts  of  the  country,  but  is  still  more  frequent  in  the  clumps  of  wood 
skirting  the  sandy  plains  of  the  Saskatchewan.  Sir  John  Riohardson 
had  not  been  able  to  ascertain  the  southern  range  of  this  variety  of 
Skunk,  and  he  adds  that,  judging  from  Kalm's  description,  there 
appears  to  be  a  different  one  in  Canada. 

The  Skunk  lays  itself  up  in  a  hole  for  the  winter,  seldom  going 
abroad  at  that  season,  and  then  for  a  short  distance  only.  Mice  and 
frogs  in  summer  are  its  principal  prey.  It  has  from  sis  to  ten  young 
at  a  litter,  and  is  said  to  breed  but  once  a  year. 

Unlike  the  more  agile  weasels,  the  Skunk  is  slow  iu  its  motions, 
and  consequently  easily  overtaken.  Its  defence  consists  of  a  most 
fetid  discharge,  which  is  described  as  absolutely  intolerable  when  it 
comes  upon  the  nose  by  surprise.  Lawson  says : — "  Polecats,  or 
Skunks,  in  America  are  different  from  those  in  Europe.  They  are 
thicker  and  of  a  great  many  colours  ;  not  all  alike,  but  each  differing 
from  another  in  a  particular  colour.  They  smell  like  a  fox,  but  ten 
times  stronger.  When  a  dog  encounters  them  they  make  urine, 
and  he  will  not  be  sweet  again  in  a  fortnight  or  more.  The  Indians 
love  to  eat  their  flesh,  which  has  no  manner  of  ill  smell,  when  the 
bladder  is  out.  I  know  no  use  their  furs  are  put  to.  They  are  easily 
brought  up  tame."  Professor  Kalm  was  almost  suffocated  by  one  that 
was  chaced  into  a  house  where  he  slept :  the  very  cattle  bellowed 
through  distress  at  the  stench.  Another  that  was  killed  by  a  maid- 
servant in  a  cellar  so  overpowered  her  that  she  lay  ill  several  days : 
the  provisions  in  the  place  were  so  tainted  that  the  owner  was  obliged 
to  throw  them  away.  Catesby  says  : — "  When  one  of  them  is  attacked 
by  a  dog,  to  appear  formidable  it  so  changes  its  usual  form,  by  brist- 
ling up  its  hairs  and  contracting  its  length  into  a  round  form,  that 
it  makes  a  very  terrible  appearance.  This  menacing  behaviour  how- 
ever, insufficient  to  deter  its  enemy,  is  seconded  by  a  repulse  far  more 
prevailing;  for  from  some  secret  duct  it  emits  such  fetid  effluviums, 
that  the  atmosphere  for  a  large  space  round  shall  be  so  infected  with 
them  that  men  and  other  animals  are  impatient  till  they  are  quit  of  it. 
The  stench  is  insupportable  to  some  dogs,  and  necessitates  them  to  let 
heir  game  escape ;  others,  by  thrusting  their  noses  into  the  earth, 


ronew  their  attacks  till  they  havo  killed  it ;  but  rarely  can;  to  have 
raoro  to  do  with  such  noisome  game,  which  for  four  or  five  hours  dis- 
tracts them.  The  Indians  notwithstanding  esteem  their  flesh  a  duinty ; 
of  which  I  havo  eaten,  and  found  it  well  tasted.  I  have  known  them 
brought  up  young,  made  domestic,  and  prove  tamo  aud  very  active, 
without  exercising  that  faculty  which  fear  and  Belf-preservation  perhaps 
only  prompts  them  to.  Thoy  hide  themselves  in  hollow  trees  and 
rocks,  and  aro  found  in  most  of  the  northern  continent  of  America. 
Thoir  food  is  insects  and  wild  fruit."  (Carolina.)  Sir  John  Richard- 
son states  that  the  noisome  fluid  which  it  discharges  is  of  a  deep- 
yellow  colour,  and  contained  in  a  small  bag  placed  at  the  root  of  the 
tail.  It  is,  he  says,  one  of  the  most  powerful  stenches  in  nature  ;  and 
so  durable  that  the  spot  where  a  Skunk  has  been  killed  will  retain 
the  taint  for  many  days.  He  quotes  Graham  for  the  fact  that  several 
Indians  lost  their  eye-sight  in  consequence  of  inflammation  produced 
by  this  fluid  having  been  thrown  into  them  by  the  animal,  which  has 
the  power  of  ejecting  it  to  the  distance  of  upwards  of  four  feet.  "  I 
have  known,"  says  Sir  John  Richardson,  in  continuation,  "  a  dead 
Skunk,  thrown  over  tho  stockades  of  a  trading  post,  produce  instant 
nausea  in  several  women  iu  a  house  with  closed  doors  upwards  of  a 
hundred  yards  distant.  The  odour  has  some  resemblance  to  that  of 
garlic,  although  much  more  disagreeable.  One  may  however  soon 
become  familiarised  with  it ;  for,  notwithstanding  the  disgust  it  pro- 
duces at  first,  I  have  managed  to  skin  a  couple  of  recent  specimens  by 
recurring  to  the  task  at  intervals.  When  care  ia  taken  not  to  soil 
the  carcass  with  any  of  the  strong-smelling  fluid,  the  meat  is  considered 
by  the  natives  to  be  excellent  food." 

We  have  above  adverted  to  the  number  of  so-called  Bpecies  of 
Mephitis.  Cuvier  was  of  opinion  that  our  knowledge  did  not  justify 
us  in  considering  them  a3  more  than  varieties  of  a  single  species,  and 
he  enumerated  15  such  varieties.  Sir  John  Richardson  says  upon  this 
point : — "  I  have  now  seen  a  considerable  number  of  specimens  killed 
to  the  north  of  the  Great  Lakes,  none  of  which  presented  any  important 
deviation  in  their  markings  from  the  one  principally  referred  to  in  the 
description.  M.  Desmarest  remarks  that  the  varieties  (if  they  are  to 
be  considered  as  such,  and  not  as  species)  are,  for  the  most  part,  suffi- 
ciently uniform  in  the  same  district  of  country  ia  the  disposition  of 
the  stripes.  The  Hudson  Bay  variety  however  comes  nearest  to  the 
description  of  the  Chinche  of  Buffon  ;  the  Viveira  Mephitis  of  Gmelin, 
which  is  said  to  be  an  inhabitant  of  Chili.  The  Fiskatta  or  Skunk  of 
Kalm,  which  inhabits  Canada,  has  a  white  dorsal  line  in  addition  to 
two  lateral  ones."    ('Fauna  Boreali-Americana.') 

In  the  museum  of  the  Royal  College  of  Surgeons  in  London,  Nos. 
2140  to  2144  of  the  'Physiological  Series'  (both  inclusive)  present 
instructive  preparations  of  the  anal  bags,  gland3,  and  follicles,  of  the 
Ferret;  of  the  Zorille  (Putorius  zorilla,  Cuv.) ;  of  the  Marten  (Mustela 
Maries) ;  of  the  Javanese  Skunk  (Mydaus  meliceps) ;  and  of  a  Skunk. 
(See  '  Cat.,'  vol.  iii.  part  2.) 

The  following  is  a  list  of  the  species  of  Mustelidce  in  the  British 
Museum  : — 

Martes  Abietum  (Ray),  the  Pine  Marten.  England. 
M.  leucopus,  the  American  Sable.    North  America. 
M.  Foina  (Gray),  the  Beech  Marten.  England. 
M.  melanopus,  the  Japanese  Sable.  Japan. 
M.  Canadensis,  the  Pekan,  or  Wood  Shock.    North  America. 
M.  flavigula  (Hodgson),  the  White-Cheeked  Weasel.  India. 
Putorius  foztidus,  the  Polecat.  Europe. 
P.  Sarmaticus  (Gray),  the  Vomela,  or  Peregusna.  Siberia. 
Vison  Lutreola,  the  Nurik,  or  Nurek  Vison.    North  America. 
Mustela  vulgaris  (Brisson),  the  Weasel.  England. 
M.  penata  (Licht.),  the  Black-Faced  Weasel.  Mexico. 
M.  Erminea  (Linnseus),  the  Stoat,  and  Ermine.    Europe  and  North 
America. 

M.  xanthogenys  (Gray),  The  Yellow-Cheeked  Weasel.  California. 
M.  Sibirica  (Pallas),  the  Chorok.  Siberia. 
M.  Hodgsonii  (Gray),  Hodgson's  Weasel.  India. 
M.  Cathia  (Hodgson),  the  Cathia.  Nepaul. 
M.  alpina  (Fischer),  the  Altaic  WeaseL    Altai  Mountains. 
M.  Horsfieldii  (Gray),  Horsfield's  Weasel.  India. 
M.  subhemachalana,  the  Nepaul  WeaseL  Nepaul. 
Zorilla  striata,  the  Zorille.    Cape  of  Good  Hope. 
Qalera  barbara,  the  Tayra.    Tropical  America. 
Grissonia  vittata,  the  Grison,  or  Huron.  Brazil. 
Mellivora  Ratel,  the  Ratel,  or  Bharsiah.    Cape  of  Good  Hope. 
Gulo  luscus,  the  Wolverene.    Europe  and  North  America. 
Helictis  moschata  (Gray),  the  Helictis.  China. 
H.  Nipalensis,  the  Nepaul  Helictis.  Nepaul. 
Mephitis  variant  (Gray),  the  Skunk.    North  America. 
Conepatus  Amazonica  (C.  Humboldt),  the  Maikel.     Straits  of 
Magalhaens. 

C.  Humboldtii  (Gray),  the  Patagonian  Maikel.    South  America. 
Mydaits  meliceps  (F.  Cuvier),  the  Stinkard,  or  Teledu.  Java. 
Arctonyx  collari-s  (F.  Cuvier),  the  Balisaur,  or  Sand-Bear.  India. 
Taxus  Meles  (Linnaeus),  the  Badger.  England. 
Taxidea  Labradoria  (Waterhouse),  the  Brairo,  or  LacyotL  Western 
America. 

JLataxina  mollis,  the  American  Otter.   Horth  America. 
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Lontra  Brasiliensis,  the  Lontra.  Cayenne. 

Lutra  vulgaris,  the  Otter.  England. 

L.  Chinensis  (Gray),  the  Chinese  Otter.    China  and  India. 

L.  Oalifornica  (Gray),  the  Californian  Otter.  California. 

L.  aurobrunnea  (Hodgson),  the  Golden-Brown  Otter.  NepauL 

Aonyx  leptonyx,  the  Wargul.  India. 

A.  Delalandi  (Lesson),  the  Gray  Otter.    South  Africa. 

Enhydra  Lutris,  the  Kalan,  or  Sea  Otter.  California. 

Fossil  Mustelidce. 

Fossil  remains  of  Weasels  have  been  found  in  tho  Tertiary  Series, 
in  the  Bone-Caves  and  Bone  Breccias  at  Lunel-Vieil,  Kirkdale,  Puy- 
de-Dorae,  &c. 

Dr.  Buckland  states,  in  his  '  Reliquire  Diluvianse,'  that  a  few  jaws 
and  teeth  were  found  in  Kirkdale  Cave  belonging  to  the  Weasel,  and 
that  at  Oreston  there  were  marks  of  nibbling  by  the  incisor  and 
canine  teeth  of  an  animal  of  the  size  of  a  weasel  (pointed  out  by 
Mr.  Clift),  showing  distinctly  the  different  effect  of  each  individual 
tooth  on  the  ulna  of  a  wolf  and  the  tibia  of  a  horse.  In  his  '  Bridge- 
water  Treatise,'  Dr.  Buckland  figures  a  weasel  among  the  Land 
Mammifers  of  the  third  tertiary  period. 

The  only  fossil  species  named  in  Meyer's  '  Palteologica '  is  Mustela 
antiqua. 

MUSTELUS,  a  genus  of  Fishes.  [Squalid^e.] 

MUTI'LLIDjE,  a  family  of  Hymenopterous  Insects  corresponding 
to  the  Linnxan  genus  Mutilla.  These  bees  belong  to  Latreille's 
division  Fossores,  and  some  of  the  species  are  remarkable  for  the 
power  of  their  stings. 

The  females  are  generally  destitute  of  wings  ;  the  males  are  winged. 
It  is  on  this  account  that  Latreille  places  them  in  his  sub-section 
Heteropyna  with  the  Ants.  Their  economy  and  habits  however 
decidedly  correspond  with  the  fossorial  or  burrowing  Sand- Wasps. 
This  family  comprises  the  following  modern  genera : —  Douglus, 
Labidus,  Apterogyna,  Psammotherna,  Myrmosa,  Myrmecodes,  and 
Methoca. 

Mutilla  Europasa  is  a  British  specieB.  It  is  of  a  bluish-black  colour, 
with  the  thorax  red,  and  with  three  white  bands  across  the  abdomen ; 
the  male  is  winged.  It  has  been  taken  in  Coombe  Wood  in  the 
neighbourhood  of  London. 

MYA.  [Pyloridia.] 

MYA'RIA,  Lamarck's  name  for  a  family  of  Dimyarian  Conchifers, 
consisting  of  the  genera  Mya  and  Anatina.  [Pyloridia.] 

MYCE'TES,  Illiger's  name  for  a  genus  of  Quadrumana,  consisting 
of  the  largest  monkeys  of  America,  remarkable  for  the  powerful 
development  of  the  organ  of  the  voice.  The  species  are,  as  the  name 
implies,  Howlers,  and  the  horrible  yells  sent  forth  by  these  animals 
from  the  depths  of  the  forests  are  described  by  those  who  have  heard 
the  mournful  sounds  as  surpassingly  distressing  and  unearthly. 
Humboldt  and  Bonpland  heard  the  Araguato,  one  of  the  species,  at 
the  distance  of  "half  a  league. 

The  genus  is  distinguished  by  a  pyramidal  head  with  the  upper  jaw 
descending  much  lower  than  the  cranium,  while  the  lower  has  its 
ascending  rami  very  high,  to  afford  room  for  the  bony  drum  formed 
by  a  convexity  of  the  os  hyo'ides,  which  communicates  with  the 
larynx,  and  gives  to  the  voice  the  enormous  volume  above  alluded  to. 
Humboldt  gives  the  following  as  the  external  form  of  the  drum  in 
this  genus. 


Drum  of  Howling  Monkey. 


The  tail  in  this  genus  is  prehensile,  and  the  part  applied  by  the 
animal  when  lp.ying  hold  of  a  branch  or  other  body  is  naked  below  ; 
bo  that  such  portion  must  have  a  higher  sensibility  of  touch. 
F.  Cuvier  gives  the  following  as  the  dentition  of  the  Howling 
Monkeys,  from  the  Alouate  Fauve. 


Teeth  of  Ilouling  Monkey.    F.  Cuvicr. 


Mr.  Swainson  ('Classification  of  Quadupeds')  observes  that  it  is 
rather  singular  that  F.  Cuvier  should  not  have  specially  noticed 
the  remarkable  size  of  the  canine  teeth  in  the  Howlers,  which  he  says 
are  uncommonly  large ;  and  adds  that  in  a  specimen  before  him  when 
he  wrote,  they  are  nearly  six  times  bigger  than  the  cutting-teeth,  a 
structure  which  at  once  separates  this  group  from  the  genus  Gebus. 
Facial  angle  about  30  degrees. 

Cuvier,  in  common  with  most  other  zoologists,  places  the  genus  at 
the  head  of  the  monkeys  of  the  New  Continent. 

Dr.  J.  E.  Gray  ('  Annals  of  PhiL,'  1825)  places  the  form  among  the 
Anthropomorphous  Primates  in  the  second  family  (Sariguidce),  and  as 
the  sole  genus  of  its  first  sub-family  Mycetina. 

M.  Lesson  arranges  it  between  Lagothrix  and  Cebus. 

Mr.  Swainson  makes  Mycetes  the  first  genus  of  the  Cebidce,  the  second 
family  of  his  first  order  Quadrumana. 

Mr.  Ogilby  observed  in  the  summer  of  1829  that  two  living  individuals 
of  Mycetes  seniculus  did  not  use  the  extremities  of  their  anterior  limbs 
for  the  purpose  of  holding  objects  between  the  finger  and  thumb,  as 
is  common  among  the  Quadrumana ;  and  he  ascertained  also,  on 
closer  examination,  that  the  thumb,  as  it  has  generally  been  considered, 
was  not  in  these  animals  opposeable  to  the  other  fingers,  but  originated 
in  the  same  line  with  them.  Struck  with  the  apparent  singularity  of 
the  fact,  he  was  induced  to  pay  particular  attention  to  all  the  other 
animals  referred  by  zoologists  to  the  Quadrumanous  Family  to  which 
he  had  access  ;  and  the  continued  observation  of  more  than  six  years 
assured  him  that  the  non-opposeable  character  of  the  inner  finger  of 
the  anterior  extremities,  which  he  first  observed  in  the  specimens 
referred  to,  is  not  confined  to  the  genus  Mycetes,  but  extends  through- 
out the  whole  of  the  genera  of  the  South  American  monkeys,  individuals 
of  all  of  which  had  been  seen  by  him  in  a  living  state.  He  remarked 
that  a  true  thumb  existed  on  the  anterior  limbs  of  none  of  them, 
and  that  consequently  they  have  been  incorrectly  referred  to  the 
Quadrumana  by  zoologists  generally.  [Cheiropoda;  Quadrumana; 
Simiace.] 

The  habits  of  these  animals  are  social,  and  most  of  them  have  thick 
beards.  Their  deep  and  sonorous  yells  are  supposed  to  be  a  call  to 
their  mates ;  in  short,  to  be  a  hideous  love-song.  In  their  gregarioua 
habits  and  howlings  they  may  be  considered  as  bearing  some  analogy 
to  the  Gibbons  of  the  Old  World  [Ape  ;  Htlobates]  ;  whilst  their 
low  facial  angle  has  induced  some  to  look  upon  them  as  representing 
the  baboons  of  the  ancient  continent. 

M.  Ursinus  (Stentor  Ursinus  of  Geoffroy),  the  Araguato. 

Length  nearly  3  feet,  without  including  the  tail.  Hair,  which  is 
longer  than  that  of  M .  seniculus  (Mono  Colorado  of  Humboldt),  of  a 
golden  red,  but  the  beard,  which  is  of  a  deeper  colour  than  the  rest, 
is  le3s  bushy  than  it  is  in  M.  seniculus ;  and  the  circumference  of  the 
face  where  the  hair  is  red  is  also  paler.  Humboldt  states  that  the 
eye,  voice,  and  gait,  denote  melancholy.  He  saw  young  ones  brought 
up  in  the  Indian  huts,  which  never  played  like  the  Sagoins.  [Jacchus.] 
Lopez  de  Gomara  speaks  of  the  Araguato  de  los  Cumanenses  aa 
having  the  face  of  a  man,  the  beard  of  a  goat,  and  a  grave  demeanor 
Fruit  and  the  leaves  of  plants  form  their  food.  The  females  carry 
the  young  upon  their  shoulder.    Humboldt  counted  above  forty  upon 
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one  troe,  and  he  docs  not  doubt  that  upon  a  squaro  league  of  the 
wild  countries  frequented  by  them  above  two  thousand  may  bo  found. 
They  wero  in  great  abundance  near  poolH  of  stagnant  water  Bhaded 
by  the  Mauritia  flexuosa.  All  the  species  are  natives  of  South 
A  merica. 


Arag-uato  [Mycetes  Urtinus), 


MYCETOCHARUS.  [Cistelides.] 

MYCETOPHAGUS,  a  genus  of  Tetramerous  Xylophagous  Cole- 
optera. 

MYCETO'PODA,  or  MYCE'TOPUS,  a  genus  of  Conchiferous 
Mollusca  with  elongated  valves,  established  by  M.  D'Or.bigny,  and 
referrible  to  the  family  Naiadce  of  Lamarck.  M.  D'Orbigny  states  that 
this  genus  perforates  like  the  Pholadce.    [NaiaD-E;  Pholadid.s:.'] 

MYCTERIA.  [Jabiru.] 

MYCTERUS,  a  genus  of  Heteromerous  Coleoptera. 
MYDAS,  a  genus  of  Dipterous  Insects. 
MYDAUS.  [Mdstelidje.] 
MYGALE.  [SoRECiDiE.] 

MY'GALE,  a  genus  of  Spiders,  the  species  of*,  which  have  their  eyes 
placed  closely  together  at  the  anterior  extremity  of  the  thorax.  They 
Bpin  their  webs  in  the  form  of  tubes,  in  which  they  reside  concealed 
in  holes  in  the  ground,  or  under  stones,  or  the  bark  of  trees.  In 
consequence  of  the  representations  of  Madame  Merian,  some  kinds  of 
Mygale  have  become  celebrated  as  bird-catching  spiders.  Mr.  \V.  S. 
M'Leay  has  however  shown  that  Madame  Merian's  drawing  is  not  to 
be  trusted,  Bince  the  Mygale  there  figured  is  a  subterranean  spider, 
and  makes  no  net  in  which  to  entrap  small  birds.  The  same  distin- 
guished naturalist  has  observed  a  spider  belonging  to  the  genus  Epeira 
eating  a  young  bird  of  the  genus  Zosterops,  which  had  been  entangled 
in  its  net  in  a  garden  in  Sydney,  Australia.  In  a  communication  of 
Mr.  M  Leay's,  published  in  the  'Annals  of  Natural  History'  for  1842, 
he  remarks  on  the  subject  of  bird-catching  spiders  as  follows  : — "  My 
conviction  is  that  Madame  Merian  has  told  a  wilful  falsehood  respecting 
Mygale,  or  rather  has  painted  a  falsehood ;  and  that  her  followers 
have  too  hastily  placed  confidence  in  her  idle  tales.  My  conviction  is 
that  no  Mygale  can  catch  birds  in  its  net ;  .for,  as  I  have  said  in  the 
paper  printed  in  the  '  Zoological  Transactions,'  it  makes  no  geometrical 
net.  Nay,  further,  I  have  proved  that  the  genus  Nephila,  which  lives 
in  a  geometrical  net,  does  not  catch  birds  either  here  or  in  the  West 
Indies ;  and  moreover,  I  have  ascertained  that  birds  are  not  the  proper 
food  of  this  New  Holland  Epeira."  The  Mygale  Ionica,  a  Grecian 
species,  forms  a  very  ingenious  trap-door  with  which  to  close  up  the 
mouth  of  its  tube. 

MYGINDA.  [AQ0IFOLIACE5!.] 

MYIOTHERA.  [Merulid^:.] 
MYLODON.  [Meoatherhdje.] 
MYOPHONUS.  [Corvhxe.] 

MYOPORA'CE^E,  Myoporade,  a  natural  order  of  Plants,  distin- 
guished from  Verbenacea  by  little  except  the  ovules  being  pendulous 
and  the  albumen  more  abundant.  The  plants  referred  to  Myoporacea 
are  chiefly  shrubs  of  little  interest,  inhabiting  the  Australian  regions 
and  other  parts  of  the  southern  hemisphere.  The  most  remarkable 
thing  connected  with  them  is  the  presence  of  cysts  of  oil  in  their 
leaves,  which  thence  have  a  dotted  structure. 

Avkennia  lomenlosa,  the  Whito  Mangrove,  a  shore  plant  rooting  in 
mud,  is  a  curious  species.    Brown  describes  its  roots  as  creeping  to  a 
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considerable  distance,  often  curved  above  tho  ground  as  much  as  nix 
feet  before  they  fix  themselves,  and  throwing  up  naked  suckers  out  of 
the  mud  in  great  abundance,  which  look  like  shoots  of  asparagUH.  It 
is  used  at  Rio  Janeiro  for  tanning.  It  exudes  a  kind  of  green  aromatic 
resin,  which  is  oaten  by  tlio  natives  of  New  Zealand. 
The  order  contains  9  genera  and  42  species. 

MYOPOTAMUS,  a  genus  of  Animal    belonging  to  tho  order 
Rodcntia  and  the  family  llytlricida:  [HYHTHIC'IDJ!.] 
MYOPTERIS.  [Cheiroptera.] 
MYOSOTIDIUM,  a  genus  allied  to  MfOtttk, 

MYOSO'TIS  (from  p.vs,  a  mouse,  and  on,  tho  crude  form  of  olr,  an 
ear),  a  genus  of  Plants  belonging  to  tho  natural  order  Boraginactm. 
It  has  a  5-parted  calyx ;  tho  corolla  salver-shaped,  contorted  in  aisti- 
vation ;  the  throat  closed  with  scales,  the  limb  5-fid,  obtuse ;  tho 
stamens  included,  with  filaments  very  short;  the  style  simple;  the 
nuts  smooth,  externally  convex,  keeled  within,  attached  by  a  mi  unto 
lateral  spot  near  their  base.  This  genus  is  distinguished  from  all  tho 
other  Boragineous  genera  by  the  possession  of  a  contorted  aestivation 
of  the  corolla.  The  species  are  annual  or  perennial,  rough  or  srnoothish 
plants,  with  blue  flowers  in  terminal  racemes,  which  are  revolute  before 
expansion.  About  50  species  have  been  described,  which  inhabit  the 
more  temperate  parts  of  Asia,  Africa,  and  America,  and  are  abundant 
in  Europe.    Eight  species  are  found  in  Great  Britain. 

M.  palustris,  Great  Water  Scorpion-Grass,  or  Forget-Me-Not,  has  the 
calyx  open  when  in  fruit,  and  shorter  than  the  pedicel,  with  straight 
adpressed  bristles;  the  teeth  short,  triangular;  the  limb  of  the  corolla 
flat,  longer  than  the  tube ;  the  lobes  slightly  emarginate ;  the  pubes- 
cence of  the  stem  spreading.  It  is  a  native  throughout  Europe,  and 
al-io  of  Asia  and  North  America.  In  Great  Britain  it  is  found  in 
humid  meadows,  bogs,  banks  of  rivers,  rivulets,  and  ditches.  This 
plant  has  a  large  bright  blue  corolla  with  a  yellow  eye.  It  is  a  beautiful 
plant,  and  when  once  seen  will  be  seldom  forgotten.  It  is  probably  on 
this  account  that  it  has  obtained  its  common  name  Forget-Me-Not. 
Amongst  the  young  it  is  regarded  as  emblematical  of  true  affection. 
A  variety  is  described  with  white  flowers. 

The  following  are  the  remaining  British  species  of  this  genus  : — 

M.  repens,  Mouse-Ear,  with  narrow  lanceolate  teeth;  lobes  of  the 
corolla  slightly  emarginate ;  the  pubescence  of  the  stem  spreading. 
Found  in  boggy  places. 

M.  cwspitosa,  with  narrow  lanceolate  teeth  ;  the  limb  of  the  corolla 
equalling  the  tube ;  the  lobes  entire ;  the  pubescence  of  the  stem 
adpressed.    Found  in  watery  places. 

M.  suaveolens  has  an  attenuated  calyx ;  the  limb  of  the  corolla 
longer  than  the  tube ;  the  root-leaves  on  long  stalks,  pointed.  Only 
found  in  Scotland  on  the  summits  of  the  BreaHalbane  Mountains. 

M.  sylvalica  has  a  calyx  rounded  below,  deeply  5-cleft,  closed  when 
in  fruit;  the  limb  of  the  corolla  longer  than  the  tube,  flat ;  the  root- 
leaves  bluntisb.    Found  in  shady  places. 

M.  arvensis,  Field  Scorpion-Grass,  has  the  calyx  half  5-cleft ;  the 
limb  of  the  corolla  equalling  the  tube,  concave.  Grows  in  cultivated 
laud  and  thickets. 

M.  collina  has  the  calyx  open  and  ventricose  when  in  fruit.  Found 
on  dry  banks. 

M.  versicolor  has  the  calyx  closed  and  oblong  when  in  fruit.  It 
has  small  flowers,  at  first  pale-yellow,  afterwards  blue.  Found  in 
meadows  and  on  banks. 

None  of  the  species  are  used  in  medicine  or  the  arts. 

(Babington,  Manual  of  British  Botany.) 

MYOSU'RUS  (from  p.vs,  a  mouse,  and  ovpd,  a  tail,  the  seed  being 
seated  on  a  long  receptacle  "  which  looks  exactly  like  the  tail  of  a 
mouse"),  a  genus  of  Plants  belonging  to  the  natural  order  Ranuncu- 
laceoz.  It  has  a  calyx  of  5  sepals,  prolonged  into  a  6pire  at  the  base; 
the  petals  5,  with  a  filiform  tubular  claw ;  the  capsules  closely  imbri- 
cated upon  along  filiform  receptacle,  not  bursting;  the  seed  pendulous; 
the  embryo  inverted  with  the  radicle  superior.  The  only  species  of 
this  genus  is  M.  minimus,  which  has  a  simple  leafless  single  flowered 
stem  2  to  5  inches  high.  It  has  a  very  long  receptacle,  numerous 
carpels,  and  linear  leaves.  It  grows  in  damp  places  and  in  fields.  It 
is  a  native  of  Europe  and  America.  The  American  plant  has  been 
described  as  M.  Shortii,  but  there  is  every  reason  to  believe  it  is  the 
same  as  the  British  and  other  European  plants.  (Babington,  Manual 
of  British  Botany.) 

MYOTHERA,  a  genus  of  Dentirostral  Passerine  Birds,  the  species 
of  which,  on  account  of  their  habits,  are  known  by  the  name  of  Ant- 
Catchers. 

MYOXUS.  [Murim.] 

MYRAFRA.    [A  lauding.] 

MYRIACAN'THUS,  a  genus  of  Fossil  Fishes,  from  the  Lias  of 
Dorsetshire.  (Agassiz.) 

MYRIANFTES,  a  genus  of  Fossil  Annelida,  from  the  Lower 
Silurian  Strata  of  Lampeter,  in  South  Wales.  (Murchison.) 

MYRIAPODA,  an  order  of  Invertebrate  Animals  belonging  to  the 
class  Articulala.  This  order  is  represented  by  such  species  as  the 
Centipede  and  Gally-Worm.  They  may  be  regarded  as  an  interme- 
diate form  between  the  lower  and  higher  forms  of  Articulate  animals. 
They  agree  with  the  Annulose  forms  in  the  longitudinal  extension  of 
their  trunk,  in  the  similarity  of  the  segments  from  one  end  of  the 
body  to  the  other,  and  in  their  cylindrical  form.    On  the  other  hand, 
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they  possess  moro  complete  eyes  tlian  any  of  the  Vermiform  tribes, 
and  their  respiratory  apparatus  and  the  parts  of  their  organisation  are 
more  nearly  allied  to  Insects.  Their  covering  is  firm,  and  of  a  horny 
character. 

The  division  into  segments  is  very  distinct,  a  flexible  membrane 
being  interposed  between  each  pair  of  firm  rings  or  plates.  The  legs 
and  other  appendages  are  inclosed  in  the  same  kind  of  integument, 
and  their  joints  are  formed  in  the  same  manuer  as  those  of  the  body. 
We  find  in  this  class  however  two  distinct  types  of  conformation,  of 
which  one  approximates  most  nearly  to  the  Vermiform  tribes,  and 
the  other  to  that  of  the  higher  Articulata;  in  the  former  of  which  the 
lulus  (Gaily- Worm)  may  be  taken  as  an  example.  The  body  is  gens- 
rally  cylindrical,  or  nearly  so  ;  the  number  of  segments  is  considerable, 
and  most  of  them  bear  two  pairs  of  thread-like  legs,  so  that  the 
number  of  these  members  sometimes  amounts  to  160  pairs.  The  legs 
are  very  imperfectly  developed,  being  scarcely  large  or  strong  enough 
to  sustain  the  weight  of  the  body,  and  their  articulations  being 
indistinct ;  and  the  animal  seems  rather  to  glide  or  crawl  with  their 
assistance,  like  a  serpent  or  a  worm,  than  to  use  them  as  its  proper 
instruments  of  locomotion.  This  kind  of  movement  is  facilitated  in 
some  species  by  the  incomplete  inclosure  of  the  body  in  the  consoli- 
dated integument,  for  this  merely  forms  plates  above  and  below,  which 
are  connected  at  the  sides  by  soft  membrane ;  so  that  the  trunk  can 
be  easily  placed  in  any  direction.  When  at  rest  the  body  is  rolled 
up  in  a  spiral  form  ;  so  that  the  legs,  concealed  in  the  concavity  of 
the  spire,  are  protected  from  injury.  The  animals  do  not  move  with 
rapidity,  and  they  chiefly  feed  upon  decomposing  organic  matter.  In 
the  higher  division,  on  the  other  hand,  of  which  the  Scolopendra 
(Centipede)  may  be  taken  as  the  type,  the  body  is  flattened,  and  each 
segment  is  completely  inclosed  in  its  horny  envelope ;  the  number 
of  segments  is  not  very  great,  never  exceeding  22,  and  being  some- 
times as  low  as  12;  and  each  segment  bears  a  single  pair  of  well- 
developed  legs,  on  which  these  animals  can  run  with  considerable 
rapidity.  Still  their  bodies  are  possessed  of  considerable  flexibility  ; 
and  they  are  thus  enabled  to  wind  their  way  with  facility  through 
very  narrow  and  tortuous  passages,  in  search  of  the  insects,  &c,  which 
constitute  their  food.  In  both  orders,  the  first  segment,  or  head,  is 
furnished  with  numerous  eyes  on  each  side,  and  also  with  a  pair  of 
jointed  antennae;  the  mouth  is  adapted  for  mastication,  being  furnished 
with  a  pair  of  powerful  cutting  jaws  ;  and  it  is  also  provided,  in  the 
Centipede  and  its  allies,  with  a  pair  of  appendages,  formed  by  a 
metamorphosis  of  the  legs  of  the  first  segment  of  the  body,  which  are 
adapted  not  merely  to  hold  and  to  tear  the  prey,  but  to  convey  poison 
into  the  wounds  thus  made,  this  poison  being  ejected  through  a 
minute  aperture  near  their  points.  (Carpenter.) 

The  alimentary  canal  is  mostly  divided  into  gullet,  stomach,  and 
intestine.  The  stomach  usually  presents  distinct  muscular  walls. 
The  circulatory  organs  consist  of  a  dorsal  vessel,  which  propels  a 
current  of  blood  from  behind  forwards,  which  is  distributed  to  the 
body  and  respiratory  organs.  In  the  higher  forms  respiration  is 
effected  by  means  of  tracheae,  which  convey  air  into  the  interior  of 
the  body  as  in  Insects.  The  nervous  system  is  arranged  in  a  double 
series  of  ganglia,  as  in  most  of  the  Articulated  Tribes.  They  possess 
cephalic  ganglia,  which  meet  above  the  oesophagus,  and  form  a  two- 
lobed  mass,  from  which  nerves  proceed  to  the  eyes  and  antennse.  In 
many  parts  of  the  double  series  of  cords  the  ganglia  of  either  side 
unite.  The  muscular  apparatus  is  very  complicated,  consisting  of  a  series 
of  distinct  muscles  for  the  movements  of  the  segments  and  legs.  The 
sexes  are  separate.  The  embryo  at  the  period  of  hatching  consists  of 
but  few  segments,  but  these  increase  in  number  till  it  is  fully  grown 
by  the  subdivision  of  the  penultimate  segment.  The  first  number  of 
segments  is  eight  or  nine,  and  these  go  on  increasing  in  number  till 
there  are  sixty  or  seventy.  The  larva  has  no  legs,  these  organs 
making  their  appearance  after  the  first  moult.  During  their  growth 
these  animals  have  a  considerable  power  of  regenerating  lost  portions 
of  their  body  as  the  legs  and  antennae,  but  this  power  is  lost  when 
they  cease  to  develop. 

Mr.  Newport  divides  the  Myriapoda  into  two  orders — Chilopoda 
and  Chilognatha.  [Chilopoda  ;  Chilognatha.]  The  following  synopsis 
of  the  genera  of  these  two  orders  is  drawn  up  from  the  list  of  the  speci- 
mens of  Myriapoda  in  the  collection  of  the  British  Museum  (1811)  : — 


Order  I.  Chilopoda. 
Family  1.  Cermatiada: 


Family  2. 


Family  3. 


1.  Cermatia,  Illiger. 

Lilhobiidm. 

1.  Lithobius,  Leach. 

2.  Henicops,  Newport. 


species. 


species. 
1  species. 


Scolopendridcs. 

1.  Scolopendra,  Linnaeus.  38 

2.  Cormocephalus,  Newport. 

3.  Rhombocephalus,  Newport.  2 

4.  Heterostoma,  Newport.    7  spe( 

5.  Theatops,  Newport.    1  species. 

6.  Scolopocryptops,  Newport. 

7.  Cryptops,  Leach.    5  species, 


38  species. 
"  species. 
2  species 
7  species. 
"  ies. 

1  species. 


Family  4.  Geophilidie. 

1.  ScolopendrcUa,  Gervais.    1  species. 

2.  Mecislocephalus,  Newport.    2  species. 

3.  Necrophlwophagus,  Newport.    3  species, 

4.  Gonibregmalus,  Newport.    1  species. 

5.  Geophilus,  Leach.    6  species. 

Order  II.  Chilognatha, 

Family  1.  Glomeridm. 

1.  Glomeris,  Latreille.    4  species. 

2.  Zcphronia,  Gray.    6  species. 

8.  Sjthcerotherium,  Brandt.    2  species, 
Family  2.  Polyxenidm. 

1.  Put  y.icnus,  Latreille.    1  species. 

Family  3.  Polydcsmidce. 

1.  Funtaria,  Gray.    3  species. 

2.  Polydesmus,  Latreille.    12  species. 

3.  Strong ylosoma,  Brandt.    2  species. 

4.  Craspcdosoma,  Leach.    2  species. 

5.  Cambala,  Gray.    1  species. 

Family  4.  Iulidce. 

1.  Platops,  Newport.    5  species. 

2.  lulus,  Linnaeus.    12  species. 

3.  Blaniidus,  Gervais.    1  species. 

4.  Spirobolus,  Brandt.    9  specie*. 

5.  Spirostrcptus,  Brandt.    15  species. 
(Monograph  of  the  Class  Myriapoda,  Order  Chilopoda,  by  George 

Newport;  Linnwan  Transactions,  vol.  six.;  Carpenter,  Principles  of 
Comparative  Physiology.) 

MYRICA  (the  Greek  Mvplxri),  a  genus  of  Plants  the  type  of  the 
natural  order  Myricaccw.  It  has  its  flowers  in  catkins,  which  are  com- 
posed of  concave  scales  ;  4  to  8  stamens.  The  fruit  a  1-celled  1-seeded 
drupe,  and  no  perianth.  There  are  several  species  of  this  genus,  which 
are  shrubs  or  small  trees. 

M.  Gale,  the  Sweet  Gale,  or  Box-Myrtle,  is  a  native  of  Great  Britain. 
It  has  lanceolate  serrate  leaves,  broader  upwards,  with  a  shrubby  stem. 
It  is  a  bushy  plant,  about  4  feet  in  height;  the  catkins  are  sessile  and 
erect ;  the  fruit  is  covered  with  resinous  glands,  and  the  leaves  are 
fragrant  when  bruised.  This  plant  is  found  on  the  continent  of 
Europe,  and  also  in  North  America,  under  the  same  circumstances  as 
in  Great  Britain.  The  leaves,  on  distillation,  yield  a  yellow  ethereal 
oil,  of  a  feeble  odour,  and  mild  taste,  which  after  a  little  time  becomes 
slightly  warm.  The  leaves  were  formerly  used  as  a  remedy  against 
the  itch,  and  when  bruised  are  placed  amongst  furs  for  the  destruction 
of  the  moth.  In  decoction  they  are  employed  for  the  destruction  of 
bugs  and  other  vermin.  In  Sweden  they  are  used  as  a  substitute  for 
hops  in  brewing. 

M.  cerifera,  Wax-Myrtle,  or  Bay-Tree,  has  cuneate-lanceolate  leaves, 
sometimes  entire,  but  more  frequently  toothed,  particularly  towards 
the  end,  somewhat  pubescent,  a  little  paler  beneath,  and  generally 
twisted  or  revolute  in  their  mode  of  growth ;  has  a  branching  half- 
evergreen  stem,  from  1  to  12  feet  high.  The  small  flower  is  formed 
by  a  concave  rhomboidal  scale,  containing  three  or  four  pairs  of 
roundish  anthers,  on  a  branched  footstalk.  The  pistiliferous  catkins 
which  grow  on  a  different  shrub  are  less  than  half  the  size  of  the 
staminiferous  ones,  and  consist  of  narrower  scales,  with  each  an  ovate 
ovary,  and  two  filiform  styles.  To  these  catkins  succeed  clusters  or 
aggregations  of  small  globular  fruits,  which  are  at  first  green,  but 
finally  become  nearly  white.  They  consist  of  a  hard  stony  coveting, 
which  incloses  a  dicotyledonous  seed.  The  hard  covering  is  studded 
on  its  outside  with  small  black  grains,  and  over  these  is  a  coating  of 
hard  white  wax,  fitted  to  the  grains,  and  giving  to  the  surface  of  the 
fruit  a  granulated  appearance.  Thi3  plant  is  a  native  of  woods  in 
the  United  States  of  America.  The  bark  of  the  root  of  this  plant  is 
acid  and  astringent;  in  large  doses  it  produces  vomiting,  accompanied 
by  a  burning  sensation  in  the  throat.  It  is  used  as  a  stimulant  and 
astringent.  The  wax  of  the  fruit  is  collected  and  purified,  and  used 
for  many  of  the  purposes  for  which  bees'-wax  and  candles  are  employed. 
The  wax  has  been  occasionally  used  in  pharmacy  in  the  same  way  as 
common  bees'-wax. 

The  fruit  of  M.  sapida,  a  native  of  Nepaul,  is  about  the  size  of  a 
cherry,  and  is  pleasantly  acid  and  eatable. 

(Lindley,  Flora  Medica  ;  Lindley,  Vegetable  Kingdom  ;  BabingtoD, 
Manual  of  British  Botany.) 

MYRICA'CEiE,  Galeworts,  are  plants  constituting  a  very  small 
natural  order  of  apetalous  Exogens,  with  separate  sexes.  The  most 
essential  part  of  their  character  is  expressed  by  Endlicher  in  the 
following  terms  : — "  Flowers  unisexual.  Males — Bractlets,  2  ;  calyx,  0. 
Females — Hypogynous  scales  from  2  to  6 ;  ovary  1-celled,  with  2 
styles;  ovule  1,  erect,  orthotropous ;  drupe  1-seeded;  seed  erect: 
embryo  without  albumen  ;  radicle  superior."  In  general  their  flowers 
are  arranged  in  a  manner  similar  to  those  of  Betulacem  and  Salicacece, 
with  which  latter  however  they  seem  to  have  no  real  affinity.  From 
Casuaracea,  curious  Australian  trees,  with  jointed  leafless  stems, 
like  those  of  Equisetum,  they  are  only  distinguished  by  their  erect 
ovule  and  orthotropous  seeds.    They  are  common  in  the  temperate 
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parts  of  tho  world,  especially  in  North  America  and  tho  Cape  of  Good 
Hope.  The  order  embraces  3  genora  and  about  20  species.  [Comi-tonia  ; 
Myhica.] 


3  2  1 

Myrica  argula. 

1,  a  male  flower;  2,  an  ovary ;  3,  a  drupe  cut  open  vertically  to  show  the 
erect  position  or  the  seed  within  it. 

MYRIOPHYLLI'TES,  a  genua  of  Fossil  Plants,  from  the  Coal 
Measures.  (Artis.) 

MYRIOPHYLLUM  (from  nvplos,  numerous,  and  QvXXov,  a  leaf),  a 
genus  of  Plants  belonging  to  the  natural  order  Haloragacece.  It  has 
monoecious  flowers ;  a  4-parted  calyx ;  4  petals,  fugitive,  longer  than 
the  calyx  in  the  staminiferous  flowers,  small  and  reflex  or  none  in  the 
pistilliferous  flowers;  the  stamens  8,  styles  4,  villose ;  the  fruit 
tetragonal,  separable  into  four  hard  nuts.  The  species  are  floating 
aquatic  herbs,  rising  above  the  water  to  blossom.  The  leaves  are 
finely  cut,  opposite  or  verticillate  ;  the  flowers  are  small,  disposed  in 
axillary  whorls  or  in  whorled  spikes,  the  upper  leaves  being  almost 
all  abortive. 

if.  verticillalum,  Verticillate  Water-Milfoil,  has  the  flowers  all 
axillary,  whorled ;  the  bracts  pinnatifid.  It  is  a  native  of  Europe,  in 
ponds,  ditches,  pools,  and  lakes,  but  never  in  running  water.  It  is 
found  in  Great  Britain,  but  is  a  rare  plant. 

if.  spicatum,  Spiked  Water-Milfoil,  has  the  flowers  whorled,  forming 
a  leafless  spike,  the  bracts  small  entire,  the  spike  erect  when  in  bud. 
It  is  a  native  of  Europe  and  North  America,  in  ditches,  lakes,  and  pools, 
never  in  running  water ;  it  is  found  abundantly  in  Great  Britain. 

if.  alternifolium  has  the  spike  drooping  when  in  bud,  and  the  fertile 
flowers  in  axillary  whorls.  It  is  found  in  ponds  and  ditches  in  Europe, 
in  Great  Britain  rarely. 

About  10  other  species  of  this  genus  from  various  parts  of  the 
world  have  been  described. 

(Babington,  Manual  of  British  Botany.) 

MYRIOPODA.  [Myriapoda.1 

MYRIPRISTIS.  [Percid*:.] 

MYRISTICA,  a  genus  of  Plants,  the  type  of  the  order  Myristicacece. 
The  flowers  are  dioecious ;  calyx  urceolate,  3-toothed  ;  filaments  of 
stamens  monadelphous ;  anthers  6  to  10,  connate;  ovary  simple; 
style,  none ;  stigma  2-lobed  ;  pericarp  fleshy,  2-valved,  1 -seeded ; 
leed  enveloped  in  a  fleshy  ariL 

if.  officinalis,  Linnaeus  (M.  ifoschata,  Thunberg;  if.  aromatica, 
Roxburgh),  is  the  Nutmeg-Tree. 

This  tree  is  a  native  of  the  Molucca  Islands,  especially  of  Banda,  but 
cultivated  in  Java,  Sumatra,  and  elsewhere  in  the  East,  and  lately  in 
Cayenne  and  several  of  the  West  India  Islands.  It  yields  nutmegs 
and  mace,  the  best  of  which  are  produced  in  the  first-mentioned 
islands.  The  fruit  is  of  the  size  and  form  of  a  peach,  and,  when  ripe, 
the  fleshy  part  separates  into  two  nearly  equal  halves,  exposing  the 
kernel  surrounded  by  an  arillus,  the  former  being  the  nutmeg,  the 
latter  the  mace.  The  arillus  is  red  when  gathered  ;  but  being  sprin- 
kled with  sea-water  and  dried  it  assumes  an  orange-yellow  colour.  It 
has  a  fatty  shining  appearance,  yet  is  horny  and  brittle.  The  odour 
is  strongly  aromatic ;  the  taste  aromatic,  but  sharp  and  acrid.  It  con- 
tains both  a  fixed  oil  (in  small  quantity)  and  a  volatile  oil.  One  pound 
of  mace  yields  by  distillation  one  ounce  of  the  latter.  The  former  is 
not  an  article  of  European  commerce,  and  what  is  termed  the 
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'cxpreHMcd  oil  of  mnco'  is  obtained  from  tho  nutmeg,  and  should  bear 
its  name.  An  inferior  DIM  is  obtained  from  varioiiH  cpecios  of 
Myristica,  especially  the  Al.  torncnlosa  and  if.  officinalis  (Martins) 
which  is  a  Brazilian  tri  e.  Tho  properties  of  mace  are  similar  to  tbo.i* 
of  the  nutmeg. 
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Myristica  officinalis. 
1,  a  calyx  ;  2,  the  monadelphous  stamens  of  a  male  flower  ;  3,  the  pistil  of  a 
female  flower  ;  4,  the  seed  of  the  nutmeg,  enveloped  in  the  mace  or  aril  ;  5,  a 
vertical  section  of  the  seed,  showing  the  ruminated  albumen  and  the  small 
embryo  at  its  base. 

On  the  removal  of  the  mace  is  seen  the  shell,  of  an  oval  or  ovate 
shape,  and  of  a  dark-brown  colour,  in  which  is  contained  the  seed  or 
nut.  This  is  closely  invested  by  an  inner  shell  or  coat,  which  dips 
down  into  the  substance  of  the  albumen  of  the  seed,  and  gives  it  the 
character  which  is  termed  ruminated.  Two  or  three  gatherings  of  the 
nutmegs  are  made  in  the  year,  generally  in  July  and  August,  in 
December,  and  in  April.  The  third  period  yields  the  best  nutmegs. 
The  collected  nuts  are  dried  in  the  sun,  or  by  the  heat  of  a  moderate 
fire,  till  the  shells  split :  they  are  then  sorted  and  dipped  in  lime-water, 
to  preserve  them  from  the  attack  of  insects.  The  nuts  are  about  an 
iuch  long,  of  the  size  of  a  hazel  nut,  but  with  a  furrowed  or  sculp- 
tured surface.  Those  of  good  quality  should  be  heavy  each  weighing, 
on  an  average,  90  grains.  The  internal  aspect  is  marbled  and  of  a 
fatty  appearance.  The  substance  is  gray ;  but  the  veins,  which  are  of 
a  reddish-brown,  consist  of  cellular  tissue  abounding  in  oil,  and  are 
the  processes  of  the  internal  coat  already  mentioned.  Odour  agreeable, 
strongly  aromatic.    Taste  warm,  aromatic,  oily. 

Besides  the  fixed  oil,  it  contains  a  volatile  oil,  lighter  than  water, 
being  of  the  specific  gravity  of  0  931-47,  while  a  spurious  oil  of  nut- 
meg is  only  0-871.  By  keeping  it  deposits  a  stearopten,  or  muscat- 
camphor,  called  Myristicine.  The  solid  or  fixed  oil  consists  of  stearine 
and  elaine,  with  a  slight  portion  of  volatile  oil  intermixed.  Both  the 
fixed  and  volatile  oils  are  used  for  medical  purposes.  Of  the  fixed 
there  are  two  varieties,  the  English  and  Dutch,  of  which  the  former 
is  the  better.  It  occurs  in  pieces,  wrapped  in  leaves  of  the  banana, 
weighing  about  three-quarters  of  a  pound.  When  cut  into  it  has  a 
uniformly  reddish-yellow  colour.  The  Dutch  sort  is  in  larger  pieces, 
wrapped  sometimes  iu  leaves,  sometimes  in  paper,  and  of  a  lighter  yel- 
low colour.  Both  are  frequently  adulterated.  The  volatile  oil  is  also 
mixed  with  purified  oil  of  turpentine.  Nutmegs  are  frequently  either 
digested  in  alcohol  or  distilled  to  abstract  the  volatile  oil,  and  then 
passed  off  as  fresh.  Such  nutmegs  are  lighter,  and  when  a  hot  needle 
is  inserted  do  not  give  an  oily  coating  to  it.  Old,  worm-eaten,  or  wild 
nutmegs  should  be  rejected.  Genuine  or  cultivated  nutmegs  are  called 
female,  to  distinguish  them  from  the  male  or  wild  nutmegs,  which  are 
the  produce  either  of  the  if.  ifoschata,  var.  sphenocarpa,  or  of  if. 
tommtosa  (Thunb.).  These  are  longer,  heavier  (weighing  generally 
110  grains),  and  of  inferior  quality.  They  are  more  apt  to  cause 
narcotic  symptoms,  giddiness,  &c,  than  the  true  sort.  The  coarse 
strong-smelling  nutmegs  from  Santa  Fe"  are  from  the  if.  Otoba.  Other 
species  also  yield  nutmegs  —  as  if.  spuria,  in  the  Philippines  ;  if. 
ifadagascarien-sis  and  if.  acuminata,  in  Madagascar;  and  if.  Bicuiba, 
in  Brazil.  Some  nutmegs  have  little  or  no  odour,  as  the  if.  fatua, 
but  they  nevertheless  act  powerfully  on  the  system,  if.  spuria  yields 
a  crimson  juice,  which  is  employed  in  the  Philippines  as  a  substitute 
for  dragon's-blood. 

Nutmegs  and  mace,  from  the  large  quantity  of  volatile  oil,  are 
decidedly  stimulant,  and  when  used  in  abundance  produce,  by  exciting 
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the  circulation,  narcotic  effects.  In  moderation  they  promote  the 
appetite  and  assist  digestion. 

MYRISTICA'OEzE,  Nutmegs,  a  family  of  Plants  belonging  to  the 
division  of  Diclinous  Exogens.  The  species  are  tropical,  fragrant, 
aromatic  trees,  with  an  astringent  juice,  alternate  coriaceous  simple 
leaves,  without  stipules,  and  dioecious  flowers.  Of  the  flowers,  the 
males  have  mouadelphous  stamens;  the  females  have  a  single  1-celled 
ovary,  containing  an  erect  seed ;  and  both  have  for  calyx  a  tubular 
coriaceous  envelope,  with  from  2  to  4,  usually  3,  valvate  teeth.  Their 
fruit  is  a  2-valved  succulent  capsule,  containing  a  single  seed  enveloped 
in  an  aril,  and  consisting  of  ruminated  albumen,  abounding  in  a  power- 
ful and  agreeable  aromatic  secretion  ;  the  embryo  is  very  small,  and 
placed  in  a  cavity  at  the  base  of  the  albumen. 

The  order  is  nearly  allied  to  Anonaccce,  from  which  however  it  differs 
very  remarkably  in  the  total  want  of  a  corolla,  and  in  the  reduction 
of  the  number  of  carpels  to  one.  To  station  it  in  the  artificial  division 
of  Apetalous  Exogens,  as  is  usually  done,  is  to  violate  every  principle 
of  natural  classification. 

The  Nutmeg  of  the  shops,  which  is  the  seed  of  M.  officinalis,  is  the 
only  product  of  the  order  employed  offieinally.  [Myristioa.]  Other 
species  bear  fruit  that  may  be  employed  as  a  substitute,  but  they  are 
all  inferior  to  the  real  Oriental  Myristica. 

This  order  embraces  5  genera  and  about  35  species.  The  genera 
are,  Myristica,  Virola,  Knema,  Pyrrhosa,  and  Hyalostemma. 

Virola  sebifcra  yields  a  fatty  oil  on  being  heated.  Pyrrhosa  tingens 
yields  a  crimson  dye,  with  which  the  natives  of  Amboyna  stain  their 
teeth. 

MYRMECOBIUS.  [Marsupiata.] 

MYRMECOPHAGA,  the  genus  of  Edentate  Animals  to  which  the 
great  Ant-Eater,  M.  jubata,  belongs.  This  animal  has  not  often  been 
seen  in  Europe.  Two  specimens  were  exhibited  alive  in  the  Gardens  of 
the  Zoological  Society  during  the  summer  of  1854.  An  account  of  the 
anatomy  of  this  creature  was  given  by  Professor  Owen  to  the  meeting 
of  the  British  Association  at  Liverpool,  in  September  1854.  [Ant- 
Eater.] 

MYRME'LEON,  a  genus  of  large  Neuropterous  Insects,  the  larvse 
of  which  ai-e  remarkable  for  their  habit  of  entrapping  their  prey  by 
means  of  pitfalls.  Among  the  many  accounts  which  have  been  pub- 
lished of  their  operations,  one  of  the  best  and  most  recent  is  that 
given  by  Mr.  Westwood,  in  the  'Magazine  of  Natural  History'  for 
1838,  and  in  his  Introduction.  "  Some  larvae  of  the  common  species, 
Myrmeleon  formicaleo  "  (the  Ant-Lion),  writes  that  naturalist,  "  which 
I  brought  alive  to  this  country  from  France,  afforded  me  ample 
opportunities  for  watching  their  proceedings.  It  is  in  very  fine  sand 
that  the  larva  makes  its  pitfall.  When  placed  upon  the  surface,  it 
bends  down  the  extremity  of  the  body,  and  then  pushing  or  rather 
dragging  itself  backwards  by  the  assistance  of  its  hind  legs,  but  more 
particularly  of  the  deflexed  extremity  of  its  body,  it  gradually 
insinuates  itself  into  and  beneath  the  sand,  constantly  throwing  off 
the  particles  which  fall  upon,  or  which  it  shovels  with  its  jaws  or  legs 
upon  its  head,  by  suddenly  jerking  them  backwards, 

1  Ossaque  post  tergum  magna  jactata  parentis.' 

Proceeding  in  this  manner,  in  a  spiral  direction,  it  gradually  diminishes 
the  diameter  of  its  path,  and  by  degrees  throws  so  much  of  the  sand 
away  as  to  form  a  conical  pit,  at  the  bottom  of  which  it  then  conceals 
itself,  its  mandibles  widely  extended  being  the  only  parts  that  appear 
above  the  surface  ;  with  these  any  luckless  insect  that  may  happen  to 
fall  down  the  hole  is  immediately  seized  and  killed.  When  the  fluids 
of  the  victim  are  exhausted  the  ant-lion,  by  a  sudden  jerk,  throws  the 
dry  carcass  out  of  the  hole  :  should,  however,  the  insect  by  chance 
escape  the  murderous  jaws  of  its  enemy,  the  latter  immediately  com- 
mences throwing  up  the  sand,  whereby  not  only  is  the  hole  made 
deeper,  and  its  sides  steeper,  but  the  escaping  insect  is  probably  hit, 
and  again  brought  down  to  the  bottom  of  the  pit.  It  is  chiefly  upon 
ants  and  other  soft-bodied  insects  these  larvse  feed.  They  are  how- 
ever capable  of  undergoing  long  fasts,  for  one  of  my  larvae  remained 
from  October  till  March  without  food.  Previous  to  assuming  the 
pupa  state,  the  larva  forms  a  globular  cocoon  of  less  than  half  an 
inch  in  diameter  of  fine  sand,  glued  with  silken  threads  spun  from  a 
slender  telescopic-like  spinneret,  placed  at  the  extremity  of  its  body, 
and  lined  with  fine  silk.  The  pupa  is  small,  not  being  half  an  inch 
long,  inactive,  and  with  all  the  limbs  laid  at  rest  upon  the  breast. 
When  ready  to  assume  the  perfect  state,  it  uses  its  own  mandibles, 
which  are  quite  unlike  those  of  the  larva  and  imago,  to  gnaw  a  hole 
through  the  cocoon,  and  pushes  itself  partly  through  the  aperture  in 
which  it  leaves  the  pupa  skin.  Immediately  on  assuming  the  perfect 
state,  the  abdomen  is  almost  immediately  extended  to  nearly  three 
times  its  previous  length." 

MYRMICA,  a  genus  of  Insects  belonging  to  the  order  Hymenoptera, 
and  the  family  Formicidoz.  It  is  one  of  the  genera  formed  out  of  the 
Linnaoau  genus  Formica.  Unlike  that  genus  however,  it  possesses  a 
sting.  The  peduncle  of  the  abdomen  is  composed  of  two  knots, 
the  antennae  are  exposed ;  the  maxillary  palpi  are  long  and  6-jointed, 
and  the  mandibles  triangular.  M.  rubra  i3  a  common  British 
species. 

MYROBALANS.  This  is  a  name  applied  to  the  almond-like  kernels 
of  a  nut  or  dried  fruit  looking  like  a  plum,  of  which  there  are  several 


sorts  known  in  the  East.  They  are  the  produce  of  various  species  of 
Terminalia,  as  T.  Bdlerica,  T.  Ghebula,  T.  citrina,  and  T.  angustifulia. 
They  vary  from  the  size  of  olives  to  that  of  gall  nuts,  and  have  a 
rough,  bitter,  and  unpleasant  taste.  Many  of  the  trees  of  this  tribe, 
which  are  all  natives  of  the  tropical  regions  of  Asia,  Africa,  and 
America,  are  used  for  tanning,  and  some  for  dyeing.  They  are  highly 
valued  by  dyers,  creating,  when  mixed  with  alum,  a  durable  dark- 
brown  yellow.  Myrobalans  fetch  in  the  Bombay  market  8s.  to  26». 
the  Surat  candy  of  821  lbs.  The  bark  and  leaves  of  T.  Catappa  yield 
a  black  pigment,  with  which  Indian  ink  is  made  ;  the  seeds  are  eaten 
like  almonds.  A  milky  juice  is  said  to  flow  from  T.  angustifolia,  which, 
when  dried,  is  fragrant,  and,  resembling  Benzoin,  is  used  as  a  kind  of 
incense  in  the  Catholic  churches  in  the  Mauritius.  The  fruit  of 
T.  Bdlerica,  and  of  T.  Chebula,  both  useful  timber-trees,  indigenous  to 
the  East  Indies,  are  used  medicinally  as  a  tonic  and  astringent.  One 
hundred  and  seventeen  cwts.  of  Myrobalans  were  shipped  from  Ceylon 
in  1845. 

The  annual  imports  of  Myrobalans  into  Hull,  amount  to  about 
1600  cwts.  The  quantity  which  arrived  at  Liverpool  was  185  tons  in 
1849,  and  851'  tons  in  1850  ;  27,212  bags  in  1851,  and  19,946  bags  in 
1852 ;  they  came  from  Calcutta  and  Bombay,  and  are  also  used  for 
dyeing  yellow  and  black.  The  price  in  January  1853  was  6s.  to  12». 
per  cwt.  The  average  annual  imports  into  the  United  Kingdom  may 
be  taken  at  1200  tons. 

Myrobalans  is  also  the  English  name  given  by  Lindley  to  the 
natural  order  Combretacece,  which  yields  these  fruits.  [Combretace.e  ; 
Emblica.] 

(Symonds,  Commercial  Products  of  the  Vegetable  Kingdom.) 
MYROSPERMUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Amyridacece.  It  has  a  5-toothed  campanulate  calyx ;  5  petals,  the 
upper  one  largest ;  stamens  10,  distinct ;  ovary  stipitate,  oblong,  mem- 
branous, with  2-6-ovules ;  legume  with  a  winged  stalk,  terminating  in 
an  oblique  indehiscent  1-celled  1-2-seeded  samara.  The  species  are 
trees  with  dotted  leaves. 

M.  Peruiferum  {Myroxylon  Peruiferum,  Linnaeus),  Balsam  of  Peru 
Tree.  The  stem  of  this  plant  yields  the  Balsam  of  Peru.  It  has  a 
thick  smooth  straight  trunk  with  a  gray  coarse  bark,  which  is  filled 
with  resin.  The  leaves  are  pinnated,  and  marked  with  transparent 
dots  ;  the  leaflets  alternate,  of  2,  3,  4,  or  even  5  pairs,  ovate-lanceolate, 
acute,  coriaceous  at  the  apex,  somewhat  emarginate,  shining  above, 
hairy  on  the  under  side ;  calyx  campanulate  ;  petals  5,  white,  the 
upper  reflexed,  broad,  roundish,  emarginate,  the  other  4  distinct, 
linear-lanceolate,  reflexed,  spreading ;  stamens  10,  distinct,  shorter 
than  the  petals ;  anthers  mucronate ;  seed  reniform,  lying  in  yellow 
liquid  balsam,  which  hardens  into  resin. 

Balsam  of  Peru  occurs  in  two  states ;  one  called  the  white,  the  other 
the  black.  The  former  results  either  from  spontaneous  exudation 
from  the  bark,  or  from  incisions  made  in  it ;  it  is  also  found  in  the 
inside  of  the  seed-vessel  wrapping  the  seed.  At  first  it  is  liquid,  of 
the  consistence  of  recent  honey,  of  a  light  yellow  colour,  of  an  agree- 
able odour,  resembling  vanilla,  and  a  somewhat  acrid,  bitterish,  but 
aromatic  taste.  Its  specific  gravity  is  less  than  that  of  water.  Heated 
in  a  platinum  spoon  it  burns  with  a  white  smoke,  which  reddens 
litmus  paper,  and  leaves  no  residual  ash.  It  is  completely  soluble  in 
alcohol,  and  also  in  ether,  except  some  white  material  which  separates 
from  it.  It  contains  much  benzoic  acid.  By  distillation  with  water 
it  yields  a  volatile  oil.  By  exposure  to  the  air  it  hardens,  and  is  then 
termed  Opobalsamum  Siccum,  which  must  not  be  confounded  with 
the  true  Opobalsamum.  [Balsamodendron.]  Balsam  of  Tolu  is  also 
sometimes  called  Opobalsamum. 

Black  Balsam  of  Peru  is  stated  to  be  procured  by  boiling  the  resinous 
bark  of  the  trunk  and  branches  of  the  tree.  Martius  conjectures 
that  it  is  procured  by  subjecting  these  parts  and  the  pods  to  a  kind 
of  dry  distillation,  or  '  distillatio  per  descensum,'  similar  to  that  by 
which  tar  is  obtained  from  pine-trees.  This  balsam  has  the  consistence 
of  syrup,  but  does  not  solidify  with  age,  is  scarcely  tenacious,  of  a 
blackish-brown  colour,  and  not  transparent,  somewhat  oily  to  the 
touch,  odour  agreeable,  balsamic,  resembling  vanilla,  taste  acrid, 
balsamic,  bitterish,  and  enduring.  Scarcely  igniting  when  in  contact 
with  flame ;  not  yielding  by  distillation  with  water  any  volatile  oil, 
and  not  perfectly  soluble  even  in  absolute  alcohol.  Its  chief  consti- 
tuents are  the  oil,  which  cannot  be  termed  volatile,  two  kinds  of  resin, 
and  benzoic  acid. 

M.  Toluiferum  (Toluifera  Balsamum,  Miller,  Myroxylon  Toluifera, 
Humboldt),  Balsam  of  Tolu  Tree.  It  is  very  like  the  last,  and  by 
some  botanists  has  been  regarded  as  a  variety.  The  leaflets  are  then 
membranous,  obovate,  taper-pointed  ;  the  terminal  one  larger  than  the 
others.  This  tree  yields  Balsam  of  Tolu.  It  flows  from  incisions  in 
the  tree,  and  is  of  the  consistence  of  a  strong  turpentine.  It  is  sent  to 
Europe  in  earthenware  jars  or  in  tin  cases.  It  becomes  tenacious  with 
age,  and  in  cold  weather  maybe  fractured,  but  melts  again  in  summer, 
or  with  the  warmth  of  the  hand.  It  is  of  a  yellow  or  brownish  colour, 
transparent,  with  the  taste  and  odour  of  the  white  Balsam  of  Peru. 
[Balsams,  in  Arts  and  Sc.  Drv.] 
(Lindley,  Flora  Medica.) 

MYROUNGA,  or  MIOUROUNG.  [PhocidJ!.] 
MYRRH.  [Balsamodendron.] 

MYRRHIS,  a  genus  of  Plants  belonging  to  the  natural  order 
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UmbtUifera,  and  to  the  tribe  Scandicinece.  It  has  an  obsolete  calyx  ; 
obcordate  petals,  with  an  inflexed  point ;  the  fruit  not  beaked  ;  the 
carpel  covered  with  a  doublo  menibrano;  the  outer  membrane  with 
elevated  keeled  ridges  hollow  within,  tho  inner  one  close  to  the  seed  ; 
no  vittje.  The  species  have  leaves  three  times  decomposed,  the  leaflets 
pinnatifid  ;  the  involucrum  wanting;  the  involucols  of  many  lanceolate 
ciliated  leaves,  the  central  flowers  of  the  umbel  stamiuiferous ;  tho 
petals  white. 

M.  odorata,  Sweet  Cicely,  or  Great  Chervil,  has  tho  leaves  downy 
beneath,  the  leaflets  of  the  partial  involucres  lanceolate-acuminate. 
This  plant  has  a  stem  2  or  3  feet  high,  round,  leafy,  and  hollow.  It 
is  a  native  of  middle  and  south  Europe  and  Asia,  from  Spain  to  Asia 
Minor,  also  of  Germany,  Switzerland,  Austria,  tho  south  of  France, 
and  the  north  of  Italy.  In  Great  Britain  it  is  found  in  pastures  and 
hilly  districts.  This  plant  was  formerly  much  used  in  medicine.  It 
yields  a  volatile  oil,  which  has  a  pleasant  odour.  The  young  leaves 
and  seeds  were  used  in  salads,  and  the  roots  were  boiled  or  eaten  cold, 
or  in  tarts  or  in  a  variety  of  sauces.  In  Germany  the  seeds  were  added 
to  soups,  and  in  the  north  of  England  they  are  employed  for  polishing 
and  perfuming  old  oak  floors  and  furniture  M.  sulcatum  has  hoary 
leaves,  and  is  a  native  of  Spain.  Both  species  may  be  grown  in  any 
common  garden  soil,  and  propagated  by  seeds  or  division  of  the  roots. 

(Babington,  Manual  of  British  Botany  ;  Burnett,  Outlines  of  Botany.) 

MYRSINA'CE^E,  J  rdisiads,  a  natural  order  of  Plants.  They  are 
chiefly  sub-tropical  plants  of  the  Exogenous  class,  so  nearly  the  same 
in  their  fruotification  as  the  species  of  Primulacece  of  northern  climates, 
that  scarcely  any  valid  mark  of  distinction  can  be  found  between 
them.  The  indehiscent  fruit  in  Myrsinacea;  is  chiefly  relied  upon  for 
the  means  of  separating  them.  The  general  appearance  of  the  two 
orders  is  however  widely  different ;  Primulacece  consisting  of  herbs 
with  no  development  of  woody  matter,  while  Myrsinacea,  in  all  cases 
yet  observed,  are  shrubs  or  trees.  Many  of  the  species  have  handsome 
foliage  and  gaily-coloured  flowers,  on  which  account  they  are  frequently 
met  with  in  gardens,  but  they  are  of  no  importance  for  useful  purposes. 
Ardisia  and  Jacquinia  are  the  two  commonest  genera.  The  order 
contains  30  genera  and  320  species. 

MYRTA'CE^E,  Myrtle-Blooms,  are  Polypetalous  Exogens,  forming 
a  very  extensive  and  important  natural  order  of  Plants,  exclusively 
inhabiting  warm  countries,  and  in  all  cases  either  shrubs  or  trees,  an 
herbaceous  form  of  the  order  being  unknown.  The  most  northern 
station  of  the  species  is  the  south  of  Europe,  where  the  common  Myrtle 
grows  apparently  wild.  [Myrtus.]  If  this  plant  is  taken  as  the  type 
of  the  order,  it  might  be  said  to  consist  of  aromatic  plants  with 
opposite  leaves,  dotted  with  transparent  oil-cysts,  bearing  icosandrous 
monogynous  polypetalous  flowers,  succeeded  by  an  inferior  succulent 
fruit ;  but  this  is  the  character  rather  of  a  section  of  the  order  than  of 
Myrtacece  considered  as  a  whole.  In  this  division  are  however  included 
nearly  all  the  species  employed  for  the  use  of  man.  Among  the  table- 
fruits  of  the  tropics  are — the  Guava,  yielded  by  different  species  of 
Psidium;  the  Rose- Apple  and  Jamrosade,  produced  by  Eugenia 


Ftidium  pomiferum, 
1,  a  flower  ;  2,  a  stamen  ;  3,  a  transverse  section  of  the  ovary. 
Malaccentis  and  E.  Jambos :  of  spices,  Cloves  are  the  flower-buds  of 
Varyophyllus  aromaticus  ;  and  Allspice  is  the  dried  berries  of  Eugenia 
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Pimenta ;  all  which  are  obtained  from  plants  belonging  to  the  MOM 
section  as  the  Common  Myrtle  :  the  aromatic  fruits  of  that  plant  w«  ro 
indeed  used  as  a  spioo  before  Cloves  and  Allspico  became  common. 
[Euuhnia  ;  I'biiiidm.] 

Tho  deviations  that  take  place  from  tho  typical  structure  of  the 
order  consist  partly  in  tho  fruit  being  dry  and  capsular  instead  of 
fleshy  and  indehiscent,  and  partly  in  the  organisation  of  the  interior 
of  the  fruit  being  reduced  to  a  state  of  great  simplicity ;  besides  which 
the  leaves  are  often  alternate  instead  of  opposite.  Some  of  the  species 
have  no  corolla,  and  there  is  in  many  cases  a  very  singular  tendency 
to  consolidate  the  floral  organs  of  all  kinds. 

The  species  with  capsular  fruit  are  principally  found  in  Australia, 
where,  in  the  form  of  Eucalyptus  and  Lcptoepermum,  they  constitute 
one  of  the  most  striking  features  of  the  vegetation.  [Eucalyptus.] 
These  plants  abound  in  a  powerful  astringent  secretion,  chiefly  found 
in  their  bark,  on  which  account  they  are  found  valuable  for  the  tan- 
ner's purposes;  while  the  aromatic  principle  is  also  abundantly  secreted 
in  other  cases,  as,  for  example,  in  Melaleuca  Cajeputi,  from  which  the 
green  stimulating  oil  of  the  Cajeput  is  procured.  [Melaleuca.] 

It  is  more  particularly  among  these  spocies  that  anomalous  con- 
ditions of  the  floral  organs  occur.  In  Eucalyptus  there  is  no  corolla, 
and  the  segments  of  the  calyx  are  so  completely  united  to  each  other 
as  to  form  a  fleshy  cap,  thrown  off  by  the  flowers  when  the  time  arrives 
for  extricating  the  stamens.  In  Melaleuca,  C'alolliamnus,  and  several 
others,  the  stamens  are  united  to  each  other  by  their  filaments,  so  as 
to  form  showy,  petal-like,  fringed  expansions ;  and  in  Eudcsmia  the 
petals  themselves  are  united  into  a  cap,  thrown  off  upon  the  expansion 
of  the  flower. 

The  most  singular  form  of  Myrtacece  is  that  which  derives  its  name 
from  an  Australian  plant,  called  Chamaslaucium,  in  which  the  interior 
of  the  ovary  contains  but  one  cell,  with  from  two  to  five  ovule3  rising 
up  obliquely  from  its  base.  These  plants  are  all  small  heath-like 
shrubs,  having  in  tho  majority  of  cases  the  edge  of  the  petals  prolonged 
into  long  and  delicate  fringes.  Such  plants  are  extremely  abundant 
on  the  west  coast  of  Australia,  where  they  form  one  of  the  most 
striking  characters  of  the  Flora. 

Punica  Granalum,  the  Pomegranate-Tree,  is  a  most  anomalous  form 
of  Myrtacece,  remarkable  for  an  almost  total  absence  of  transparent 
dotting,  and  consequently  of  aromatic  qualities  ;  and  having  a  fruit 
consisting  of  two  whorls  of  carpels  compacted  together  into  an  inferior 
ovary,  the  interior  of  which  becomes  altered  and  distended  so  much 
after  the  flower  has  fallen  off,  that  the  fruit  is  nothing  but  a  collection 
of  cavities  filled  with  seeds,  and  having  no  apparent  relation  to  each 
other.  [PaNiCA.] 

The  genus  Caryophyllus  has  the  following  characters  : — Tube  of  the 
calyx  cylindrical ;  limb  4-parted ;  petals  4,  adhering  by  their  ends  in 
a  sort  of  calyptra;  stamens  distinct,  arranged  in  4  parcels  in  a  quad- 
rangular fleshy  hollow  near  the  teeth  of  the  calyx ;  ovary  2-celled ; 
ovules  about  20  in  each  cell ;  berry  1-2-celled,  1-2-seeded ;  seeds  cylin- 
drical or  half-ovate ;  cotyledons  thick,  fleshy,  convex  externally,  sinuous 
in  various  ways  internally. 

C.  aromaticus,  the  Clove-Tree,  is  a  native  of  the  Molucca  Islands.  It 
is  a  moderately-sized  tree,  with  leaves  opposite  and  decussate,  persistent, 
somewhat  coriaceous  and  shining,  minutely  punctuated,  about  4  inches 
long,  ovate-lanceolate,  more  or  less  acute,  quite  entire,  pale  beneath, 
tapering  gradually  at  the  base  into  a  slender  foot-stalk  which  is  almost 
2  inches  long.  The  cloves  of  the  shops  are  the  dried  compressed  flower- 
buds  of  this  tree. 

MY'RTEA  (Turton),  a  genus  of  Mollusca. 

MYRTLE.  [Myrtus.] 

MYRTLE-BLOOMS.  [Myrtaceje.] 

MYRTUS  (Mvpros),  a  genus  of  Plants,  the  type  of  the  natural 
order  Myrtacea.  It  has  the  calyx-tube  somewhat  globose,  with  the 
limb  5-  or  very  rarely  4-partite  ;  the  petals  5,  or  very  rarely  4  ;  the 
stamens  distinct ;  the  berry  2-  or  3-celled,  somewhat  globose,  crowned 
with  the  segments  of  the  calyx ;  several  seeds  in  each  cell,  or  very 
rarely  solitary ;  uniform,  with  a  bony  testa ;  the  embryo  curved ; 
cotyledons  semi-cylindrical,  very  short,  the  radicle  twice  the  length  of 
the  cotyledons.  The  species  are  shrubs  with  opposite  quite  entire 
pellucid  dotted  leaves ;  peduncles  axillary,  1-  or  rarely  3-flowered. 

M.  communis,  Common  Myrtle,  has  solitary  1-flowered  pedicels  about 
the  length  of  the  leaves,  bearing  2  linear  bracteoles  under  the  flowers ; 
the  calyx  5-cleft ;  the  leaves  ovate,  lanceolate,  or  acute.  This  beautiful 
plant  is  a  native  of  the  south  of  Europe ;  it  is  found  wild  in  France 
about  Marseille,  and  extends  from  that  city  along  the  sea-coast  to 
Genoa,  and  throughout  Italy.  In  these  districts  it  forms  thickets 
which  sometimes  grow  within  reach  of  the  spray  of  the  sea.  This 
plant  has  been  in  all  ages  a  great  favourite  in  Europe.  It  wa3  called 
by  the  Greeks  Mvpros.  Mvpaivv  is  the  name  under  which  Hippocrates 
refers  to  this  plant  (' Morb.  Mul.,'  i.  599.)  Theophrastus  also  uses 
this  word,  and  MvpTim)  and  Mvpr'ts,  in  speaking  of  the  Myrtle.  The 
Romans  knew  this  plant  by  the  name  of  Myrtus.  (Pliny,  12-13.) 
This  name  has  been  adopted  in  most  European  languages.  It  is 
Mirto  in  Italian  and  Spanish  ;  Myrte  in  German  ;  Myrter  in  Danish  ; 
Myrten  in  Swedish ;  Mirte  in  French ;  Mirta  in  Portuguese. 

The  leaves  of  the  Myrtle,  like  the  whole  order,  contain  a  volatile  oil 
which  possesses  medicinal  properties,  and  they  were  used  as  stimulants 
by  the  ancients.  The  buds  and  berries  of  this  plant  also  contain  volatile 
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oil,  and  were  used  by  the  Romans  as  a  spice,  and  are  at  this  day  in 
Tuscany  employed  as  a  substitute  for  pepper.  The  Tuscans  also 
prepare  a  kind  of  wine  from  the  Myrtle  called  Myrtidanum.  The 
berries  are  used  at  the  present  day  in  Greece  as  a  remedy  in  the 
diarrhoea  of  little  children.  The  mode  of  administering  them  is  to 
soak  them  in  red  wine.  The  flowers  of  the  Myrtle  have  an  agreeable 
scent,  and  when  distilled  they  form  the  perfume  sold  in  Franco  under 
the  name  of  Eau  d'Ange.  In  addition  to  a  volatile  oil  the  Myrtle 
contains  tannin,  so  that  in  medicine  its  various  parts  have  an  astringent 
action,  and  have  been  used  for  this  purpose.  In  Greece,  Italy,  and 
the  south  of  France,  the  bark  is  used  for  tanning. 

The  Myrtle  is  only  a  half-hardy  plant  in  this  climate,  although  many 
individuals  have  lived  and  borne  our  winters  for  above  100  years. 
The  Myrtle  appears  to  have  been  introduced  into  Englaud  in  the  16th 
century.  There  are  at  the  present  time  many  fine  myrtle-trees  in 
Great  Britain  and  Ireland.  At  Cobham  Hall,  in  Kent,  there  are  several 
specimens  30  feet  high.  In  the  Isle  of  Wight  it  forms  the  hedges  of 
many  gardens.  It  cannot  however  be  relied  on,  but  may  be  easily 
cultivated  by  giving  it  protection  during  the  winter.  Several  varieties 
of  the  Myrtus  communis  are  found  in  gardens. 

M.  mclanocarpa  ('  D.  C.  Prod.,'  iii.  p.  239).  Fruit  blackish.  This 
variety  of  Myrtle  is  frequent  in  the  south  of  Europe  and  in  gardens, 
where  there  are  varieties  of  it  with  double  flowers  and  variegated 
leaves. 

M.  leucocarpa  ('  D.  C.  Prod.,'  iii.  p.  239).  Fruit  white.  Native  of 
Greece  and  the  Balearic  Isles.  The  fruit  of  this  is  rather  large,  edible, 
with  a  grateful  taste  and  smell. 

The  above  varieties  are  constant,  but  there  are  others  in  the  garden 
which  are  more  variable,  such  as  the  Gold-Striped  Broad-Leaved 
Myrtle,  Broad-Leaved  Jew's  Myrtle,  Gold-Striped-Leaved  Orange- 
Myrtle,  Silver-Striped  Italian  Myrtle,  Striped  Box-Leaved  Myrtle, 
Silver-Striped  Rosemary-Leaved  Myrtle,  Silver-Striped  Nutmeg  Myrtle, 
Cockscomb  or  Bird's-Nest  Myrtle,  Spotted-Leaved  Myrtle. 

About  40  other  species  of  Myrtle  besides  those  of  the  old  genus 
Myrtus,  now  referred  to  the  genera  Myrcia,  Syzygium,  Eugenia,  &c, 
have  been  described.  [Eugenia.]  None  of  them  yield  products  used 
in  arts  or  medicine,  and  only  a  few  of  them  have  been  cultivated. 

M.  tomentosa  is  a  native  of  Cochin  China.  It  is  a  handsome 
shrub,  and  has  been  found  to  grow  well  against  walls  in  the  south  of 
England. 

M.  nummularia  is  a  creeping  species  found  at  the  Straits  of  Magal- 
haens;  and  M.  myrsinoides,  a  native  of  the  colder  parts  of  Peru,  would 
probably  be  found  to  be  half-hardy  in  this  climate. 

(Loudon,  Arboretum  Britannicum  ;  Fraas,  Synopsis  Flora  Classics; 
Burnett,  Outlines  of  Botany  ;  Lindley,  Flora  Medica.) 

MYRTUS  PIMENTA,  or  EUGENIA  PIMENTA.  [Eugenia.] 

MYSCA  (Turton),  a  genus  of  the  family  Unionidae. 

MYSCOLUS,  a  genus  of  Plants  belonging  to  tne  natural  order 
Compositw.    The  young  roots  of  M.  Hispanicus  are  eaten. 

MYSIS.  [Stohapoda.] 

MYSTICETE.  [Cetacea.] 

MYSTUS,  a  genus  of  Malacopterygious  Abdominal  Fishes  belonging 
to  the  family  Siluridce.    They  are  found  in  the  waters  of  Guyana. 

MYTELES,  a  genus  of  Malacopterygious  Abdominal  Fishes  belonging 
to  the  family  Salmonidce.    One  of  the  American  species  is  eatable. 

MYTILACEA.  [Mytilh>;e.] 

MYTPLIDJ3,  a  family  of  Lamellibranchiate  Mollusca.  It  includes 
the  species  referred  by  Linnaeus  to  the  genus  Mytilus.  This  genus,  as 
it  was  left  by  the  author  in  his  last  edition  of  the  '  Systema  NaturaB,' 
was  divided  into  three  sections.  The  first,  '  Parasitici,  unguibus  affixi,' 
consisted  of  those  species  which  are  affixed  by  unguicular  appendages  to 
Gorgonice  and  other  submarine  bodies,  both  organic  and  inorganic,  such 
as  Mytilus  Crista  Galli,  M.  Hyotis,  and  M.  Frons,  which  have  been  since 
restored  to  the  genus  Ostrea.  The  second,  'Plani  s.  compressi,  ut  plani 
appareant  et  subauriti,'  consisted  of  the  Pearl-Bearing  Muscle  (Matri.r 
perlarum),  under  the  name  of  Mytilus  margaritiferus,  now  separated 
generically  under  the  names  of  Meleagrina  and  Margarita  [Avicula  ; 
Malleace.e]  ;  and  Mytilus  unguis,  a  species,  if  it  be  one,  not  larger 
than  the  human  nail.  The  third,  1  Ventricosiusculi,'  comprised  not 
only  the  true  Mytili,  of  which  Mytilus  edulis  (the  Common  Muscle) 
may  be  considered  as  the  type,  but  also  the  M.  lithophagus,  the 
Modioli,  the  true  Avicula  (Mytilus  Hirundo),  and  the  Fresh- Water 
Muscles  (Anodon).  The  generic  definition  of  this  heterogeneous 
assemblage  was  Mytilus.  The  animal  an  ascidia  (?).  The  shell 
bivalve,  rough  (rudis),  most  frequently  affixed 'by  a  byssus.  The 
hinge  toothless,  marked  (distinctus)  by  an  excavated  longitudinal 
subulate  line.  Linnaeus  placed  this  genus  between  Anomia  and 
Pinna.  [Malacology.] 

Cuvier  makes  the  Mytilace's  the  second  family  of  his  Testaceous 
Acephalous  Molluscs.  He  characterises  the  family  as  having  the 
mantle  open  in  front,  but  with  a  separate  aperture  for  the  excrements, 
adding  that  all  these  bivalves  have  a  foot  serving  the  purpose  of  creep- 
ing, or  at  least  to  draw  out,  direct,  and  fix  the  byssus.  They  are,  he 
states,  in  conclusion,  known  under  the  generic  name  of  Moules 
(Muscles). 

This  family  Cuvier  subdivides  into — 

I.  The  True  or  Marine  Musoles  (Moules  Propres  ou  Moules  de 
Mer;  Mytilus  Linn.) 
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In  this  subdivision  are  placed  Mytilus  (M.  edulis  and  its  congeners) 
Modiola  (Lam.),  and  Lithodomus  (Cuv.). 

II.  The  Anodonts  (Anodontes,  Brug.),  vulgarly  Pond-Muscles 
(Moules  d'Etang). 

III.  Les  Muletes  (Univ.,  Brug.)  commonly  called  the  Painters 

Muscles,  including  Hyria  and  Castalia  (Lamarck). 

IV.  Cardita.  (Brug.) 

V.  Cypricardia.  (Lam.) 
VI.  Les  Coralliophages.    (De  Blainv.) 

Venericardia  he  considers  as  differing  but  little  from  Cardita,  and 
he  observes  that  both  the  one  and  the  other  approach  Cardium 
in  general  form  and  the  direction  of  the  ribs  (cdtes).  He  states  his 
suspicions  that  this  is  the  place  for  Crassatella. 

This  family  is  placed  by  Cuvier  between  the  Ostraces  and  the 
Camace'es. 

The  genus  Pinna  is  placed  by  this  zoologist  between  Avicula  and 
Area. 

Lamarck  characterised  his  Mytilace'es  as  having  the  hinge  with  a 
sub-internal  marginal  linear  very  entire  ligament,  occupying  a  great 
part  of  the  anterior  border,  and  the  shell  rarely  foliated.  In  this 
family  he  places  the  genera  Modiola,  Mytilus,  and  Pinna. 

M.  De  Blaiuville  thus  characterises  the  Mytilacea,  which  he  places 
between  the  Margarilacea  and  the  Arcacea  or  Polyodonta.  The  genus 
Avicula  among  the  Margaritacea  thus  immediately  precedes  the 
Mytilacea. 

Mantle  adhering  towards  the  borders,  slit  throughout  its  inferior 
borders,  with  a  distinct  orifice  for  the  anus,  and  an  indication  of  the 
branchial  orifice  by  the  more  considerable  thickening  of  its  posterior 
borders  ;  a  canaliculated  linguiform  foot,  with  a  byssus  backwards  at 
its  base ;  two  adductor  muscles,  the  anterior  of  which  is  very  small, 
besides  the  two  pair  of  retractor  muscles  of  the  foot. 

Shell  regular,  equivalve,  often  furnished  with  an  epidermis,  or  cor- 
neus,  with  a  toothless  hinge,  and  a  linear  dorsal  ligament. 

The  genera  placed  in  this  family  by  M.  De  Blainville  are  Mytilut, 
with  its  subdivisions,  and  Pinna. 

M.  Rang  gives  the  following  as  the  characters  of  the  family 
Mytilace's  : — 

Animal  having  the  mantle  open  throughout  its  inferior  part,  and 
adhering  towards  the  borders ;  a  separate  aperture  behind  for  the 
excrements,  forming  very  rarely  a  tube ;  the  foot  linguiform,  canali- 
culated, and  furnished  with  a  byssus  behind. 

Shell  rather  delicate,  generally  with  an  epidermis,  or  corneus, 
equivalve,  but  very  inequilateral ;  the  hinge  toothless ;  the  ligament 
linear ;  anterior  muscular  impression  very  small ;  the  posterior  one 
rather  large. 

Marine  (the  genus  Mytilus  alone  presents  a  speoies  which  is  said  to 
live  in  fresh  water).    ('  Manuel,'  &c.) 

The  genera  arranged  by  M.  Rang  under  this  family  are — Mytilus, 
with  its  subdivisions,  including  Modiola,  Lithodomus  (Cuv.),  and 

Pinna. 

Mr.  G.  B.  Sowerby  ('Genera'),  after  remarking  that  the  Linnaean 
genus  Mytilus,  on  account  of  its  principal  character  being  its  want  of 
hinge  teeth,  consists  of  several  forms  that  are  widely  distinct  from 
each  other,  and  which  have  well  served  as  the  types  of  several 
Lamarckian  genera,  such  as  Avicula,  Modiola,  Anodon,  and  others,  in 
connection  with  the  present  genus,  which  deservedly  retains  the  name 
of  Mytilus,  both  on  account  of  its  form  and  the  priority  of  its  claim, 
proceeds  to  observe  that  the  other  genera  which  have  been  united  with 
it,  but  from  which  it  appears  necessary  to  distinguish  it,  because  of  a 
certain  degree  of  general  resemblance,  are  Modiola  and  Lithodomus  : 
from  Anodon  and  Avicula,  together  with  Lamarck's  Meleagrina,  it  is, 
he  adds,  obviously  distinct ;  whilst  one  character — namely,  the 
pointed  terminal  umbones — serves  to  distinguish  it  from  Modiola  and 
Lithodomus. 

Mr.  Garner,  in  his  paper  'On  the  Anatomy  of  the  Lamellibranchiate 
Conchifera '  ('  Zool.  Trans.,'  vol.  ii.),  is  disposed  to  regard  the  dispo- 
sition and  form  of  the  branchiae  and  siphons  as  being  of  great  use  in 
the  classification  of  those  animals ;  and  he  instances  Anomia,  Pecten, 
Area,  Modiola,  Unio,  &c,  as  each  having  a  particular  disposition  of 
the  branchiae,  sac  of  the  mantle,  valves,  siphons,  &c,  giving  rise  to 
particular  modifications  of  the  course  of  the  aerating  currents  of 
water  to  the  branchiae.  He  observes,  that  in  the  genera,  some  of 
which  are  above  mentioned,  no  complete  division  of  the  sac  of  the 
mantle  exists;  while  in  Solen,  Hiatella,  Pholas,  &c,  a  different  dispo- 
sition takes  place.  With  regard  to  the  excretory  system,  he  found 
the  oviduct  distinct  from  the  sac  in  Modiola,  Mytilus,  Lithodomus,  &c. ; 
whilst  in  Tellina,  Cardium,  Mactra,  Pholas,  Mya,  and  most  others,  the 
ova  are  discharged  into  the  excretory  organs.  With  reference  to  the 
reproductive  system,  Mr.  Garner  remarks  that  the  ovaries  of  the 
Lamellibranchiate  Conchifera  differ  much  in  their  situation  :  some- 
times they  form  distinct  parts — sometimes  they  are  found  in  the  foot 
— sometimes  they  are  ramified  in  the  mantle — which  last  disposition 
is  present  in  Modiola,  Anomia,  Lithodomus,  Hiatella,  and  the  like. 

The  same  author,  in  his  '  Anatomical  Classification  of  the  Lamelli- 
branchiata,'  thus  arranges  the  genera  Mytilvs,  Modiola,  Pinna. 
Lithodomus,  and  Unio  : — 
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'l''oot  small, 
byssiferous 


■•a 

'f 

j 
9 


Anterior      musclo  f  Byssus  divided  to  lta 

«mall ;  rctructilo       baso     .       .       .  Mytilus. 
muscles  of  tho  J  Btubui  with  a  common 
foot  numerous ;  \     corneous  centro     .  Mudiula. 
byssus  largo  .    .    Anus  furnished  with 
I      a    long  UagUlntt 
^    valvo   .       .       .  Pinna. 


Muscles  equal,  two  pairs  of  retractile  mus. 

clcs  only  ;  byssus  rudimentury  .       .    .  Lithodumus. 

Foot  largo,  not  byssifcrous  Unio  (Cardita, 

llyria,  &c). 

Mytilus. — This  genus  is  abundant  on  most  rocky  coasts,  where  the 
species  are  to  be  found  moored  by  their  coarse  filamentous  byssus, 
generally  to  such  rocks  or  other  submarine  bodies  as  are  exposed  at 
some  periods  of  the  tide,  where  tides  exist,  and  covered  by  the  sea  at 
high  water.  Mr.  G.  B.  Sowerby  does  not  think  that,  after  being  once 
attached,  they  habitually  disengage  themselves,  though  it  appears  to 
him  probable  that,  when  disengaged  by  the  force  of  the  sea,  they  may 
live  for  some  time  without  being  in  any  manner  affixed. 

M.  Deshayes,  in  the  last  edition  of  Lamarck,  thus  describes  the 
animal  : — Oval,  elongated  ;  the  lobes  of  the  mantle  simple  or  fringed, 
united  posteriorly  in  a  single  point  so  as  to  form  an  anal  siphon; 
mouth  rather  large,  furnished  with  two  pairs  of  soft  palps,  which  are 
pointed  and  fixed  by  their  summit  only.  Foot  slender,  cylindraceous, 
carrying  at  its  base  and  posteriorly  to  it  a  silky  byssus  ;  abdominal 
mass  moderate,  and  on  each  side  a  pair  of  branchiae  nearly  equal ;  two 
adductor  muscles ;  the  one  anterior  and  very  small,  the  other  posterior, 
large,  and  rounded. 


them  is  vory  superior  to  any  other,  n»  they  retain  within  the  shell*  ail 
their  own  juioineM," 

The  distribution  of  this  genus  in  very  wide.  Few  rocky  coasts  ar» 
without  sorno  of  tho  species,  which  are  all  littoral.  They  are  some- 
times found  affixed  to  crustaceans,  shells,  and  corals. 

*  Mytili,  with  a  Binooth  nhell. 
Mytilui  edulis,  the  Common  Salt- Water  Muscle.  This  species  is  too 
well  known  to  requiro  description  :  the  figures  will  hIiow  the  shape  of 
the  shell,  which  is  strong.  When  freed  from  the  epidermis  and  polished, 
tho  under  surface  of  the  external  part  of  tho  shell  is  exposed,  and  ii 
of  a  deep  blue.  In  this  state  it  is  often  offered  for  sale  at  watering 
places.    The  inside  of  the  valves  is  white  with  a  dark  rim 


Gland  of  the  byssus,  mantle,  oviduct,  &c.  of  Mytilus  edulis.  Garner. 

A,  right  lobe  of  the  mantle  ;  D,  rectum  ;  G,  branchiae  ;  H,  foot ;  J,  posterior 
muscle ;  L,  superior  tube  ;  0,  heart ;  P,  ventricle  ;  Q,  auricle  ;  X,  pericar- 
dium ;  b,  tentaoles ;  d,  byssus ;  e,  gland  of  the  byssus ;  g,  retractile  muscle  of 
the  foot  j  h,  valves  of  the  mantle ;  »',  oviduct ;  ;',  orifice  of  the  excretory  organ  ; 
k,  internal  ditto. 

The  species  are  numerous,  and  most  of  them  are  used  as  food  ;  but 
they  should  be  eaten  with  caution,  for  serious  illness  and  even  death 
have  ensued  from  a  meal  made  on  some  of  them.  The  byssus,  or  beard, 
as  it  is  popularly  called,  should  be  carefully  cleared  away,  and  they 
should  be  particularly  avoided  when  cholera  is  about,  or  even  when 
diarrhoea  is  prevalent. 

Captain  P.  P.  King,  R.N.  ('Voyages  of  the  Adventure  and  Beagle,1 
vol.  i.),  mentions  the  Choro  (Mytilus  Choros  of  Molina)  as  among  those 
shell-fish  of  the  island  of  Childe  which  are  more  particularly  deserving 
of  notice.  Speaking  of  this  large  muscle,  Captain  King  says,  "  Molina 
has  described  the  Choro  of  Concepgion,  which  is  not  at  all  different 
from  that  of  Childe.  It  is  often  found  seven  or  eight  inches  long. 
The  fish  is  as  large  as  a  goose's  egg,  and  of  a  very  rich  flavour ;  there 
are  two  kinds,  one  of  a  dark-brown  and  the  other  of  a  yellow  colour ; 
but  the  last  is  most  esteemed.  There  is  also  another  sort,  much  larger 
than  the  Choro,  yet  equally  delicate  and  good,  the  fish  of  which  is  as 
large  as  a  swan's  egg  :  it  is  called  Cholgua  ;  but  as  the  shells  seem  to 
be  of  the  same  species,  I  think  the  distinction  can  only  be  owing  to 
size.  In  Febres's  '  Dictionary  of  the  Chileno  Language,'  the  word 
Cholchua  is  rendered  into  Spanish  by  '  Cascara  de  Choros  Blancos,'  or 
'  Shell  of  the  White  Muscle.'  Cholhua,  or  Cholgua  (the  letters  g  and 
h  are  indiscriminately  used),  must  be  a  corruption ;  for  it  is  now  used 
in  Childe  to  distinguish  the  large  from  the  small  choros.  The  manner 
in  which  the  natives  of  these  islands,  both  Indians  and  descendants  of 
foreigners,  cook  shell-fish  is  very  similar  to  that  used  for  baking  in  the 
South  Sea  Islands  and  on  some  parts  of  the  coast  of  New  Holland. 
A  hole  is  dug  in  the  ground,  in  which  large  smooth  stones  are  laid, 
and  upon  them  a  fire  is  kindled.  When  they  are  sufficiently  heated 
the  ashes  are  cleared  away,  and  shell-fish  are  heaped  upon  the  stones, 
and  covered  first  with  leaves  or  straw  and  then  with  earth.  The  fish 
thui  baked  are  exceedingly  tender  and  good  ;  and  this  mode  of  cooking 


Ova  of  Mytilus  edulis.    (1-1 8th  inch  focus.) 


Mytilus  edulis. 

a,  detaohed  valve  ;  the  animal  in  situ  with  byssus  ;  the  mantle  6lightly  eon. 
traded ;  b,  valves  conjoined ;  animal  as  seen  when  the  shell  Is  partly  forced 
open,  with  by6sus. 

The  Common  Edible  Muscle  is  found  in  extensive  beds  below  low- 
water  mark,  and  also  at  a  greater  depth.  Rocks  and  stones  between 
high-water  and  low-water  marks  are  also  covered  with  them.  We  once 
saw  a  lobster,  which  is  now,  we  believe,  in  one  of  our  museums,  with 
its  shell  coated  with  them.  The  species  is  used  largely  as  an  article 
of  food,  and  is  considered  rich  and  sapid  by  many;  but  it  entirely 
disagrees  with  some  constitutions,  and,  besides  other  derangements, 
has  been  known  to  cause  blotches,  swellings,  &c.  Some  cases  are 
recorded  where  these  and  other  affections  have  been  produced  by 
eating  these  muscles,  whilst  some  who  have  partaken  from  the  same 
dish  have  escaped  all  evil  consequences.  These  derangements  have 
been  attributed  by  some  to  the  byssus,  by  others  to  the  Pea-Crab 
[PlNNOTHEBUDifc;],  a  little  crustacean  which  shelters  itself,  especially  at 
particular  seasons,  in  the  shell  of  the  muscle,  and  by  others  again  to 
the  muscle  itself  being  in  an  unwholesome  state  or  out  of  season. 
There  can  be  little  doubt  that  the  muscle,  like  the  oyster,  and  indeed 
like  most  other  edible  animals,  is  comparatively  unfit  for  the  food  of 
mau  at  certain  periods ;  but  that  the  Pea-Crab  has  anything  to  do 
per  se  with  the  poisonous  qualities  of  these  esculents  is  denied  by 
all  who  have  written  on  the  subject.  When  any  symptoms  of  derange- 
ment occur  after  eating  muscles  an  emetic  should  be  taken  and  after- 
wards a  dose  of  castor-oil.  Cases  of  this  kind  are  however  rare. 
Pennant  remarks,  that  for  one  who  is  affected  by  eating  muscles  a 
hundred  remain  uninjured. 

No  anatomical  investigation  into  the  condition  of  such  specimens 
as  prove  injurious,  nor  chemical  analysis  of  their  composition,  has 
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Shell  of  Mytilus  edulis. 
a,  valves  closed,  with  byssus  ;  6,  external  view  of  one  of  the  valves  j  c,  inter- 
nal view,  showing  the  muscular  impressions. 

revealed  the  cause  of  the  disorder;  but  as  such  casualties  result 
mostly  in  summer,  it  is  probable  that  some  natural  change  is  taking 
place  in  the  animal,  which  renders  it  at  that  season  unfit  for  food.  It 
would  therefore  be  prudent  to  use  it  only  in  the  winter  months.  The 
idea  that  it  is  owing  to  the  fish  having  absorbed  copper  is  quite 
unfounded.  The  application  of  heat  in  cooking  does  not  destroy  the 
noxious  property,  as  it  does  that  of  many  vegetable  poisons,  for  those 
which  are  dressed  are  as  hurtful  as  those  eaten  raw.  Neither  does 
decay  seem  to  be  the  source  of  the  deleterious  principle,  since  bad 
effects  follow  the  use  of  those  which  are  quite  fresh  ;  nor  does  decay 
decompose  the  poison,  though  most  animal  poisons  are  destroyed  by 
putrefaction,  for  fatal  cases  have  ensued  from  the  eating  of  decaying 
muscles.  The  consequences  have  been  imputed  to  idiosyncrasy  in 
those  who  eat  the  muscles;  but  this  is  obviously  inadequate  to  explain 
the  circumstances,  since  in  most  of  the  instances  every  person  (amount- 
ing in  one  case  to  thirty  individuals)  who  tasted  them  suffered ;  and 
even  cats  and  dogs,  as  well  as  human  beings,  died  from  eating  them. 
The  morbid  symptoms  vary,  and  in  some  of  the  cases  are  connected 
With  inflammation  of  the  stomach  and  intestines.  "  Two  affections  of 
this  kind  have  been  noticed ;  one  is  an  eruptive  disease,  resembling 
nettle-rash,  and  accompanied  with  violent  asthma  ;  the  other  a  coma- 
tose, or  paralytic  disorder,  of  a  very  peculiar  description.  The 
symptoms  have  usually  commenced  between  one  and  two  hours  after 
eating,  and  rapidly  attained  their  greatest  intensity.  The  first 
symptoms  were  like  those  of  violent  catarrh,  swelling  and  itching  of 
the  eyelids,  and  generally  nettle-rash  followed;  and  the  eruption 
afterwards  gave  place  to  symptoms  of  the  most  urgent  asthma.  The 
swellingis  not  always  confined  to  the  eyelids,  but  has  usually  extended 
over  the  whole  face.  In  several  cases  the  eruption  was  preceded  by 
asthma,  lividity  of  the  face,  insensibility,  and  convulsive  movements 


of  the  extremities ;  iu  others  nausea  and  vomiting,  followed  by  heat 
and  constriction  of  the  mouth  and  throat ;  difficulty  of  swallowing 
and  speaking  freely ;  numbness  about  the  mouth,  gradually  extending 
to  the  arms,  with  great  debility  of  the  limbs."  The  abdomen  ia  often 
affected  with  pain,  increased  on  pressure  ;  the  funotious  of  the  kidneys 
disturbed,  but  generally  increased ;  the  bowels  sometimes  obstinately 
constipated.  Epileptic  symptoms,  or  delirium,  convulsions,  and  coma, 
have  appeared  in  the  greater  number  of  fatal  cases,  rather  than  inflam- 
matory action. 

Emetics,  such  as  sulphate  of  zinc,  which  acts  quickly,  have  been  of 
service  ;  but  ether  seems  the  most  effectual  means  of  relieving  the 
difficulty  of  breathing  and  the  other  nervous  symptoms. 

Particular  localities  are  celebrated  as  producing  this  muscle  in  per- 
fection. "  Ne  fraudentur  glori4  sua  littora,"  exclaims  Pennant, 
"  I  must  in  justice  to  Lancashire  add,  that  the  finest  muscles  are 
those  called  Hambleton  Hookers,  from  a  village  in  that  couuty. 
They  are  taken  out  of  the  sea  and  placed  in  the  river  Weir,  within 
reach  of  the  tide,  where  they  grow  very  fat  and  delicious."  In  '  The 
Forme  of  Cury'  (1390)  is  a  receipt  for  dressing  '  Muskels  in  Brewet,' 
and  also  one  for  making  '  Cawdel  of  Muskels.' 

Small  or  seed  pearls  frequently  occur  in  this  species,  and  some  years 
ago  these  were  employed  for  medical  purposes. 

**  Mytili  with  the  shell  striated  longitudinally. 

M.  Magellanicus.  Shell  oblong  ;  whitish  below,  purple  violet  above, 
with  long  thick  undulated  furrows  ;  the  umbones  acute,  and  not  much 
curved.    Length  varying,  generally  from  4  to  5  inches. 

It  is  found  in  the  Straits  of  Magalhaens,  Childe,  &c. 

The  flesh  is  well-flavoured  and  nutritious.  The  shells  of  old  indi- 
viduals, when  polished,  are  brilliant,  with  a  nacreous  deep  purple 
tinged  with  violet. 


Mytilus  Magellanicus,  attached  to  a  rock  by  its  byssus. 


It  is  not  improbable  that  this  species  ministered  in  a  degree  to  the 
woful  wants  of  Byron  and  his  wretched  companions  after  the  wreck 
of  the  Wager.  "  Having  thus  established,"  says  that  officer,  "  some 
sort  of  settlement,  we  had  the  more  leisure  to  look  about  us,  and  to 
make  our  researches  with  greater  accuracy  than  we  had  before,  after 
such  supplies  as  the  most  desolate  coasts  are  seldom  unfurnished  with. 
Accordingly  we  soon  provided  ourselves  with  some  sea-fowl,  and  found 
limpets,  muscles,  and  other  shell-fish  in  tolerable  abundance ;  but  this 
rummaging  of  the  shore  was  now  become  extremely  irksome  to  those 
who  had  any  feeling,  by  the  bodies  of  our  drowned  people  thrown 
among  the  rocks,  some  of  which  were  hideous  spectacles,  from  the 
mangled  condition  they  were  in  by  the  violent  surf  that  drove  in  upon 
the  coast.  These  horrors  were  overcome  by  the  distresses  of  our 
people,  who  were  even  glad  of  the  occasion  of  killing  the  gallinazo 
(the  carrion  crow  of  that  country)  while  preying  on  these  carcasses,  in 
order  to  make  a  meal  of  them." 

Here  may  be  introduced  the  Mytilus  polymorphus  of  Pallas,  Gmelin, 
and  others,  thus  characterised  as  a  genus  by  Dr.  Vanbeneden,  under 
the  name  of 

Dremcna. — Mantle  entirely  shut,  presenting  three  apertures,  one  of 
which  is  furnished  with  a  siphon.  Anterior  extremity  of  the  body 
bifurcated  and  lodging  in  the  middle  of  the  division  the  transverse 
anterior  muscle.  Abdomen  depressed ;  extremities  of  the  branchiae 
floating  in  their  posterior  half. 

The  shell  is  regular,  equivalve,  inequilateral,  umbo  with  a  septum 
in  its  interior.  Three  muscular  impressions,  the  middle  one  unique 
and  linear. 

Dr.  Vanbeneden  thinks  that  the  organ  of  the  byssus,  which  he 
designates,  after  Poli,  by  the  name  of  '  languette,'  has  been  erroneously 
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taken  for  tho  foot.  Tho  true  foot,  he  observes,  consists  of  a  muBCular 
tunic  more  or  less  thick,  which  covers  tho  abdomen  of  the  animal, 
and  sorvos  it  as  an  organ  of  progression ;  whilst  tho  organ,  'which 
always  accompanies  tho  byssus,  possesses  no  character  in  common  with 
the  foot  except  its  mobility.  Instead  of  covering  tho  abdomen  as  a 
muscular  tunic,  it  forms  a  part  of  tho  retractor  muscle,  from  which  it 
cannot  be  separated.  At  the  base  of  this  organ,  with  which,  when  the 
byssus  is  torn  away,  the  animal  soems  to  explore  the  bodies  in  its 
neighbourhood,  is  the  sheath  in  which  tho  byssus  is  lodged. 

The  mantle  entirely  envelops  the  animal,  and  forms  throe  apertures, 
«ne  of  which  serves  for  the  passage  of  the  byssus  and  the  '  languette ; ' 
the  second  terminates  tho  animal  in  the  siphon  ;  the  third  is  placed 
on  the  back,  and  gives  passage  to  the  excrements.  The  aperture  of 
the  siphon  is  elongated  many  lines  in  respiration,  and  can  be  bent  in 
different  directions. 

D.  polymorpha.  This  appears  to  be  the  Mytilus  Wolga;  Chemn. ; 
M.  Chemnitzii,  F6r. ;  M.  Ilagenii,  De  Baer ;  M.  lineatus  Waardenburg, 
and  M.  Area,  Kickx. 

It  inhabits  seas,  lakes,  rivers,  and  marshes ;  all  these  conditions 
seem  favourable  to  it.  Dr.  Vanbeneden  gives  the  following  localities  : — 
the  Caspian  Sea,  tho  Black  Sea,  and  the  Baltic,  the  Danube,  the  Volga, 
and  the  Rhine,  where  they  are  found  in  considerable  quantities ;  the 
marshes  of  Syrmia  (tho  Palatinate),  the  Canal  Quillaume  (Belgium), 
the  lakes  of  Harlem  (Holland),  the  Lea  (our  river  Lea,  we  suppose,  is 
meant),  the  Doks  (the  Commercial  Docks,  London,  probably)  and  the 
neighbourhood  of  Edinburgh  (Union  Canal) ;  so  that  this  form  extends 
nearly  over  the  whole  surface  of  Europe  from  43°  to  56°  N.  lat. ; 
Turkey,  Austria,  Kussia,  Germany,  Belgium,  Holland,  and  England. 
(Vanbeneden.) 


Dreissena  polymorpha. 

1,  Animal  of  natural  size,  showing  the  siphon  exserted,  and  the  aperture  which 
corresponds  with  the  anus  open  ;  view  of  the  back,  a,  the  siphon  ;  b,  the  poste- 
rior row  of  papillsB  ;  c,  anal  aperture. 

2,  view  of  the  ventral  side,  a,  the  siphon  ;  b,  the  anterior  row  of  papillae  ; 
t,  the  languette. 

3,  Animal  in  the  left  valve,  a,  the  abdomen;  b,  the  languette  in  situ  ;  c,  the 
branchie ;  d,  the  aperture  which  gives  issue  to  the  excrements  ;  e,  aperture  of 
the  byssus  ;  /,  the  byssus.  Vanbeneden. 


Shell  of  Dreissena  polymorpha. 

a,  view  of  inside  of  valve,  showing  the  septum  at  the  umbo ;  b,  the  outside 
of  valve. 

Mr.  J.  D.  C.  Sowerby  appears  to  have  been  the  first  who  noticed 
their  introduction  into  the  Commercial  Docks  in  the  Thames,  to 
which  place  he  is  of  opinion  that  they  had  been  probably  brought  in 
timber. 

The  species  are  found  at  the  bottom  of  the  water  in  beds,  like  the 
marine  Mytili,  agglomerated  in  bunches  by  means  of  their  byssus. 
They  attach  themselves  to  stones,  to  piles,  to  other  shells  (Unio  and 
Anodon),  and  all  tho  bodies  which  are  in  their  neighbourhood.  Dr. 
Vanbeneden  remarks,  in  continuation,  that  they  probably  often  adhere 


to  the  keels  of  boats,  and  that  it  is  perhaps  by  such  means  that  they 
are  dispersed  over  such  a  considerable  extent. 

Modiolu  (Lamarck). — M.  Bang  makes  Modiola  the  third  group  of 
tho  genus  Mytilus.  M.  DcshaycH,  In  his  inquiry  whether  this  genus 
ought  to  bo  preserved,  observes  that  tho  Mytili  and  Modiola  much 
resemble  each  other,  as  all  admit,  but  they  offer  some  difference,  the 
importance  of  which  he  proceeds  to  test.  Of  the  animal  he  say» 
nothing,  their  analogy  being  so  perfect,  anil  all  their  charact'-rs,  in- 
ternal as  well  as  external,  being  so  similar  that  it  is  impossible  to 
distinguish  them.  Tho  habit  which  certain  species  have  of  living  in 
the  stones  which  they  pierce  has  not  changed  their  organisation  ;  and 
of  the  justice  of  this  remark  those  interested  in  the  subject  may,  he 
states,  assure  themselves  by  a  comparison  of  tho  animals  themselves, 
which  are  abundantly  spread  abroad  in  all  seas.  It  is  a  received 
principle  among  all  zoologists,  he  continues,  that  animals  having  the 
same  organisation  ought  to  make  a  part  of  the  same  genus  ;  but  as  tliera 
are  persons  who  attach  considerable  importance  to  certain  characteri 
in  the  shells,  it  is  right  to  reduce  it  to  its  just  value.  The  Modiola 
differ  from  the  Mytili  in  not  having  pointed  and  terminal  umbones. 
On  assembling  a  great  number  of  living  and  fossil  species  of  both 
genera,  some  will  be  observed  whoso  umbones,  nearly  terminal,  are 
overpassed  by  a  small  very  short  border;  others  in  which  this  border 
is  a  little  more  extended  ;  and  so  one  passes  by  insensible  degrees  from 
tho  Mytili  to  tho  Modioke  without  tho  possibility  of  determining  the 
point  where  one  genus  ends  and  the  other  begins.  If  the  same  com- 
parison is  continued  between  the  ModtoUe  and  the  Lithodomi  the  same) 
passage  may  be  observed,  and  then,  concludes  M.  Deshayes,  the 
observer  will  be  convinced,  as  we  arc,  of  the  inutility  of  these  genera. 

M.  Rang  separates  the  group  of  Mytili,  consisting  of  Lamarck's 
genus  Modiola,  into  two  subdivisions. 

*  Shell  sulcated  longitudinally. 
M.  sulcata.    Shell  bluish-white ;  epidermis  yellowish  ;  hinge-margin 
dentilated.    It  is  found  in  the  Indian  seas. 


Modiola  sulcata. 

a,  Shell  closed,  with  byssus  ;  i,  outside  view  of  valve  ;  c,  inside  view  of  valve. 

**  Shell  not  sulcated  longitudinally. 

M.  Silicula  (including,  according  to  M.  Deshayes,  M.  cinnamomea). 
Shell  maroon-brown  or  whitish ;  epidermis  deep  maroon-brown. 

Lamarck  gives  the  seas  of  the  Mauritius  as  the  habitat  of  if. 
cinnamomea,  and  the  seas  of  Australia  as  that  of  M.  Silicvla. 


Modiola  Silicula. 


Lithodomus  (Cuv.). — Animal  oblong,  very  much  elongated,  thick, 
having  the  mantle  prolonged  and  fringed  posteriorly ;  anal  aperture 
mesial;  mouth  furnished  with  very  small  triangular  appendages ;  foot 
linguiform,  canaliculated,  but  little  developed,  and  carrying  a  byssus 
at  its  base  in  the  early  stages  of  the  animal's  life. 

Shell  delicate,  covered  with  an  epidermis,  oblong,  very  much 
elongated,  subcylindrical,  rounded  anteriorly,  not  gaping ;  umbo  sub- 
anterior,  very  distinct ;  hinge  toothless ;  ligament  linear,  for  the  most 
part  internal,  inserted  in  a  narrow  and  elongated  furrow;  anterior 
muscular  impression  of  considerable  size. 

L.  Dactylus  (Modiola  lithophaga,  Lam. ;  Mytilus  lithophagus,  Linn.). 

In  the  early  stages  of  life  the  Lithodomi  suspend  themselves  to  rocks 
and  madrepores  by  means  of  their  byssus ;  but  they  soon  pierce  those 
bodies  in  order  to  introduce  themselves,  and  thus  form  cavities  which 
they  can  never  leave,  in  consequence  of  their  increasing  volume  as 
they  advance  in  age.  The  byssus  then  becomes  useless,  and  is  no 
longer  manifested.    These  shells,  says  M.  Rant:,  are  very  common  in 
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the  Mediterranean  and  at  the  Antilles,  where  they  are  found  in  stones 
and  masses  of  madrepore,  and  sometimes,  but  much  more  rarely,  in 
some  thick  shells. 


Lilhodomus  Dactylus. 

a,  Youngr,  with  byssus ;  b,  full-grown,  inside  of  valve  ;  r,  ditto,  outside  of 
valve  ;  d,  three  specimens  in  a  mass  of  madrepore. 

This  species  is  highly  nutritious  and  well  flavoured.  Imprisoned 
as  the  animal  is  in  the  stone  or  madrepore,  frequently  with  a  very 
small  opening  communicating  with  the  sea,  it  must  obtain  a  plentiful 
supply  of  food,  probably  by  means  of  the  currents  produced  by  the 
animal,  for  the  shells  are  always  full  and  the  animal  plump.  A  stew 
of  these  Lithodomi  is  described  by  those  who  have  partaken  of  it  as 
excellent. 

With  regard  to  the  power  of  piercing  rocks,  stones,  wood,  &c,  pos- 
sessed by  Lamellibranchiate  animals,  Mr.  Garner,  in  a  paper  in  the 
'  Philosophical  Transactions,'  observes  that  such  piercing  cannot  in 
every  case  take  place  by  the  mechanical  action  of  the  valves,  and  he 
instances  those  of  Lithodomus  as  not  at  all  adapted  for  such  an  action. 
He  also  denies  the  possibility  of  the  perforation  being  caused  by  a 
solvent  fluid  secreted  by  the  animal.  [Lithophagidje.] 

Pinna  (Linn.) — Animal  elongated,  rather  thick,  subtriangular ;  lobes 
of  the  mantle  united  on  the  dorsal  border,  separated  throughout  the 
rest  of  their  extent,  ordinarily  ciliated  on  the  edges ;  foot  slender, 
conic,  vermiform,  carrying  at  its  base  a  silky  byssus  ;  mouth  between 
two  lips,  foliaceous  within,  very  much  elongated,  and  terminated  by 
two  pairs  of  short  palps,  the  two  palps  of  one  side  soldered  nearly 
throughout  their  length ;  two  adductor  muscles,  the  anu3  terminating 
behind  the  posterior  one.  (Deshayes.) 

Shell  fibrous,  horny,  rather  delicate,  fragile,  compressed,  regular, 
equivalve,  longitudinal,  triangular,  pointed  anteriorly,  rounded  or 
truncated  posteriorly  ;  anterior  umbo  but  little  distinct ;  hinge  linear, 
striate,  toothless;  ligament  marginal,  a  great  portion  of  it  internal, 
very  narrow  and  compact,  occupying  more  than  the  anterior  half  of 
the  dorsal  border  of  the  shell,  in  a  narrow  and  elongated  gutter; 
anterior  muscular  impression  very  small  and  entirely  in  the  angle, 
posterior  muscular  impression  very  large.  (Rang.) 

Poli  has  given  beautiful  figures  of  the  animal,  which  he  calls 
Chimcera,  and  most  elaborate  details  of  its  anatomy ;  and  to  his  great 
work  we  refer  the  reader.  There  are  no  projecting  siphons,  and  the 
conic  tongue  like  foot  is  employed  by  the  animal  to  fix  itself  by  the 
byssus,  which  is  not  scanty  and  coarse,  like  that  of  the  Mytili,  but 
long,  fine,  lustrous,  and  abundant ;  so  that,  though  it  takes  no  dye,  it 
is  employed  in  manufactures  in  Italy.  [Byssus  ;  Conchifera.]  The 
Pinnce  approximate  more  especially  to  the  Mytili,  but  the  shell  of 
the  former,  with  its  straight  umbones  and  its  gaping  opposite  extre- 
mity, strongly  distinguishes  them.    There  is  a  tendency  in  their  shell 


to  divide  itself  into  laminae,  and  thus  it  approaches  that  of  the 

Malleacea. 

The  species  are  generally  found  in  deep  water,  but  they  have  been 
taken  at  depths  ranging  from  the  surface  to  seventeen  fathoms ;  most 
frequently  on  sandy  bottoms,  where  they  were  moored  by  their  byssus, 
and  at  no  great  distance  from  the  shore.  It  is  said  that  the  animal 
sometimes  fixes  itself  by  the  aid  of  its  byssus,  and  sometimes  removes 
itself  by  the  aid  of  its  foot.  Small  crustaceans,  both  brachyurous  and 
macrurous,  are  sometimes  found  in  their  shells.  Species  occur  nearly 
in  all  seas.  Most  of  them  are  muricated  when  young  with  vaulted 
or  subtubular  spines ;  but  as  they  increase  in  age  these  are  worn 
down,  and  at  last  almost  entirely  disappear.  We  have  had  individuals 
of  the  great  Mediterranean  Pinna  before  us,  gradually  increasing  from 
a  very  small  size  to  nearly  two  feet  in  length.  When  specimens  taken 
at  wide  intervals  were  compared,  the  difference  was  so  great  that  they 
might  easily  have  passed  as  distinct  species,  as  indeed  they  have  been 
described  by  some  authors.  We  have  seen  many  pearls  from  this 
Pinna  not  ill-formed  and  of  an  amber  colour,  but  none  of  any 
considerable  size. 

P.  Flabellum  may  be  taken  as  an  example  of  the  genus.  About  30 
recent  and  50  fossil  species  of  this  genus  have  been  described. 


Pinna  Flabellum. 

a,  Young,  with  spines,  and  the  byssus,  natural  size  ;  b,  full-grown,  ineide  view 
of  valve,  one-fifth  natural  size. 

Fossil  Mytilidce. 

Mytilus. — Mr.  G.  B.  Sowerby  ('  Genera ')  Btates  that  the  fossil  species 
with  which  he  is  acquainted  are  not  numerous ;  they  occur  however, 
he  observes,  in  some  of  the  beds  below  the  chalk  as  well  as  in  most 
of  those  above  it,  but  particularly  in  the  crag. 

M.  Deshayes,  in  his  Tables  (1833),  makes  the  number  of  fossil  species 
(tertiary)  15.  M.  Chemnitzii  and  M.  edulis  he  states  to  be  both  living 
and  fossil  (tertiary).  In  the  last  edition  of  Lamarck  (1836),  he  remarks 
that  Brocchi  mentions  a  fossil  shell  to  which  the  latter  gives  the  name 
of  M.  edulis ;  but  M.  Deshayes  does  not  believe  that  this  fossil  iB 
the  analogue  of  M.  edulis,  Linn.,  but  of  another  edible  species  very 
common  in  the  Mediterranean.  Of  fossil  species  he  admits  9  only  in 
that  work.  Dr.  Manteli  notices  a  species  in  the  cliff  between  Brighton 
and  Rottingdean  (diluvium) ;  and  another,  M.  lanceolatus,  in  the 
Shanklin  sand.  Professor  Phillips  notes  a  M.  cxmtalvz  from  the  inferior 
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Pinna  FlabeUum,  full-grown,  valves  closed,  outside  view,  -with  byssus,  one- 
fifth  natural  size. 

oolite  in  his  list  of  organic  remains  of  the  Yorkshire  coast.  Dr. 
Fitton,  in  his  '  Systematic  and  Stratigraphical  List  of  Fossils '  (strata 
below  the  chalk),  enumerates  the  following  species  : — M.  edentulus, 
M.  inaquivalvis,  M.  lanceolalus,  M.  Lyellii,  M.  proilongus,  M.  tridens, 
and  an  undetermined  species.  Woodward  gives  80  fossil  species, 
principally  from  the  Permian  beds. 

Dreittena. — Fossil  in  the  modern  Calcaire  of  Aratapak  and  Transyl- 
vania, in  Moravia,  and  the  environs  of  Vienna.  (Vanbeneden.)  About 
10  fossil  species  have  been  described. 

Here  we  may  perhaps  place  Mytilue  Brardi.  The  septum  comes 
very  near  to  that  of  Dreisscna. 


Mytilus  Brardi. 
a,  Hinge  and  septum,  enlarged  ;  b,  outside  of  valve  ; 


c,  inside. 


Modiola. — Mr.  G.  B.  Sowerby  states  that  the  fossil  species  are  not 
many.  M.  Deshayes,  in  his  '  Tables,'  makes  the  number  of  fossil 
species  (tertiary)  21 ;  and  M.  barbata,  M.  discrepans,  and  M.  lithophaga 
(Lithodomus),  both  living  and  fossil  (tertiary).  In  the  last  edition  of 
Lamarck  the  number  given  is  20.  Woodwai-d  gives  130  as  the 
number  of  fossil  species  now  known.  They  are  found  from  the 
Silurian  system  upwards. 

Lithodomus. — M.  Deshayes  does  not  mention  this  genus  in  his 
1  Tables,'  and  appears  to  place  it  under  Modiola,  a  position  which  it 
occupies  in  Lamarck's  work.  M.  Deshayes  records  Modiola  lithophaga 
(var.) — Lithodomus  lithophagus—  as  fossil  at  Paris.    Mr.  Lonsdale 
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notices  a  IAthodomus  in  the  inferior  Oolite,  and  another  in  the  '-'oral 
Rag.  Dr.  Fitton  records  a  new  species  and  another  specie*,  both 
nameless,  in  the  Portland  Ktono. 

Pinna. — Tho  Dumber  of  KoMfl  species  is  about  50.  They  are 
chiefly  from  tho  Devonian  Beds,  and  found  in  Europe,  America,  and 
Southern  India. 

MYTILUS.  [IffTOLIM.] 

MYXI'NE,  a  genus  of  Cartilaginous  Fishes,  of  the  order  Cycloilomi. 
It  is  synonymous  witli  the  Gustrobranchus  of  Bloch.  Tho  Myxine 
glutinosa,  or  Glutinous  Hag,  is  tho  type.  This  curious  animal  is 
shaped  like  an  eel,  and  measures  when  lull  grown  about  one  foot  and 
a  half.  The  head  is  scarcely  distinguishable  from  tho  body,  and  is 
obliquely  truncated  in  front,  terminating  in  a  largo  round  rnouth,  the 
frame-work  of  which  is  a  membranous  maxillary  ring,  furnished  above 
with  a  single  tooth.  Tho  tongue  is  furnished  on  each  end  with  two 
rows  of  strong  teeth.  Eight  filaments  surround  the  mouth.  In  tho 
middle  of  its  superior  margin  there  is  a  single  round  spiracle.  It  has 
no  eyes.  Tho  branchial  openings  are  two,  and  are  estimated  at  about 
one-fourth  the  length  of  tho  body,  below  the  mesial  line.  The  skin  in 
naked,  and  very  slimy.  Along  each  side  of  the  belly  thero  is  a  row 
of  pores,  which  furnish  the  mucous  secretion.  An  obscure  fin  runs 
along  the  hinder  portion  of  the  back,  is  continued  round  the  com- 
pressed tail,  and  beneath  the  anal  opening,  which  is  placed  near  the 
tail.  It  is  of  a  dark  bluish-brown  colour  above  and  whitish  beneath. 
Tho  M.  glutinosa  is  not  uncommon  in  tho  Scandinavian  Beas,  and  is 
frequently  taken  off  the  north-east  coast  of  Britain.  It  enters  tho 
mouths  of  fishes  caught  in  the  lines  of  the  fishermen,  and  eats  up  all 
the  fleshy  parts  of  their  bodies,  leaving  only  the  skin  and  bones.  It  ia 
sometimes  called  the  Hag,  and  also  Borer,  because  it  is  said  by  some 
that  the  Myxine  pierces  a  small  aperture  in  the  skin,  and  thus  makes 
its  way  into  tho  body  of  the  cod  or  other  fishes  which  it  attacks. 

The  very  anomalous  characters  of  this  fish  have  at  different  times 
caused  naturalists  to  place  it  in  more  classes  than  one.  Thus  Linnaeus 
classed  it  among  Vermes  ;  Modeer,  among  Amphibia  ;  and  0.  F.  Muller 
among  Mollusca.  That  it  is  a  true  fish,  though  very  low  down  in  tho 
series,  has  now  been  placed  beyond  doubt.  It  has  furnished  tho 
subject  of  many  elaborate  essays.  The  most  valuable  is  the  celebrated 
memoir  on  the  '  Anatomy  of  Myxinoidew,'  by  Professor  John  Muller, 
published  in  the  Transactions  of  the  Berlin  Academy  for  1834,  illus- 
trated by  admirable  anatomical  drawings. 

In  that  memoir  the  author  proposes  the  following  arrangement  of 
the  Cartilaginous  Fishes,  in  which  the  exact  position  of  Myxine  and 
its  allies  in  the  series  is  well  shown. 

Chon  dropterygia. 
Skeleton  cartilaginous,  cranium  without  sutures. 
Order  1.  Branchiostega. 
Family  1.  Cataphracta. — Cartilage  of  the  cranium  and  skin  of  the 
trunk  covered  at  intervals  with  cartilaginous  tubercles. 
Sturiones.    Genus  1.  Sturio. 
Family  2.  Nuda. — Body  without  tubercles. 
Spalularice.    Genus  2.  Spatularia. 

Order  2.  Holocephala. 

Chimaira. 
Callorhyncus. 

Order  3.  Plagiostomata. 
SqualL—  The  branchial  apertures  not  attached  to  the  head. 
Squalus. 

Sub-Genera. 
Mustclus. 
Scymnus. 
Notidarius. 
Selache. 


Genus  1. 
Genus  2. 

Family  1 . 
Genus  1. 


Ccstracion. 

Spinax. 

Centrina, 


Scyllium. 
Carcharias. 
Lamna. 
Qaleus. 
Genus  2.  Zygoma. 
Genus  3.  Squatina. 
Genus  4.  Pristis. 

Family  2.  Raice. — The  branchial  apertures  attached  to  the  head. 
Genus  1.  Rhinobalus. 
Genus  2.  Torpedo. 

Genus  3.  Raia.    (Sub-Genera  Rata,  Trygon,  and  Anacarethus.) 
Genus  4.  Proptcrygia. 

Genus  5.  Myliobates.   (Sub-Genera  Myliobates  and  Rhinoptera.) 
Genus  6.  Cephaloptera. 

Order  4.  Cyclostomata. 
Family  1.  LTyperoartia,  palate  imperforate. 
Genus  1.  Pctromyzon. 
Genus  2.  Ammocattis. 

Family  2.  Hyperotreta,  with  the  palate  perforate.  Myxinoidta. 
Genus  1.  Myxine. 

Muller  enumerates  only  one  .species,  the  M.  glutinosa  of  the 
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Northern  Seas.  A  representative  species  lias  since  been  made  known 
from  the  Antarctic  Seas. 

Genus  2.  Bdellostoma.  The  fishes  of  this  genus  differ  from  the 
Myxine  in  having  eyes,  and  more  than  one  branchial  spiracle. 

Miiller  enumerates  four  species  as  certain,  viz.  :  B.  hexatrema  and 
B.  hettrotrema  from  the  Cape  of  Good  Hope;  Heptatrema  from  the 


South  Seas,  and  Forsleri  from  New  Zealand.  B.  Dombeyi  is  regarded 
as  doubtful. 

(Yarrell,  British  Fishes.) 

MYXODES,  a  genus  of  Acanthopterygious  Fishes  belonging  to  the 
family  Gobioidce. 

MYZOMELA.  [Meliphaqim.] 


N 


NABALUS,  a  genus  of  Plants  belonging  to  the  order  Asteracccc. 
Two  of  the  species,  N.  Serpentarius  and  N.  albus,  are  found  in 
North  America,  and  have,  with  many  other  plants,  a  repute  as  a 
remedy  for  rattle-snake  bites.    They  have  a  milky  juice  in  their  roots, 
which  is  very  bitter. 
NACRE.  [Shell.] 

NACRITE,  a  Mineral  usually  occurring  in  Mica-Slate,  taking  the 
place  of  the  mica ;  so  that  the  rock  becomes  a  mixture  of  quartz  and 
nacrite.  It  is  also  found  crystallised  in  granite.  In  occurs  in  4-sided 
prisms.  Its  hardness  is  2-75.  Colour  silvery,  or  light  greenish-white. 
Lustre^pearly,  silky,  splendent.  Translucent.  Specific  gravity  from 
2-788  to  2'793.  It  occurs  in  Wicklow,  Ireland,  and  iu  North  America. 

A  specimen  from  Brunswick,  Maine,  analysed  by  Dr.  Thomson, 
gave— 

Silica   64-440 

Alumina  28-844 

Protoxide  of  Iron  4-428 

Water  1.000 

 98-712 

The  crystals  from  Wicklow  contained  less  oxide  of  iron,  but  a 
considerable  portion  of  lime  and  of  protoxide  of  manganese. 
N^ESA.  [Isopoda.] 

NAIA,  Laurenti's  name  for  a  genus  of  highly  venomous  Serpents, 
to  which  the  species  of  Uncus  and  Aspis  of  Wagler  belong. 

Cuvier  places  the  form  next  to  the  Vipers  ( Vipera  of  Daudin),  and  i 
immediately  preceding  Elaps  (Schn.,  part).  Dr.  J.  E.  Gray  formerly 
made  Naiina  the  second  sub-family  of  his  Vipcridte,  Viperina  being 
the  first.  Naiina,  which  is  characterised  by  Dr.  Gray  as  having  the 
"•head  broad  behind,  with  plates,"  is  immediately  succeeded  by 
Elaphina,  and  thus  the  genus  Naia,  in  his  arrangement,  stands  between 
Pelius  (Merrein)  and  Sepidon  of  the  same  author.  ('  Annals  of  Phil./ 
1825). 

Mr.  Swainson,  in  his  'Classification  of  Reptiles'  ('Natural  History 
of  Fishes,  Amphibians,  and  Reptiles,'  vol.  ii.),  places  the  genus  Naia 
among  the  Crotalida;,  his  second  family  of  Ophides,  or  Serpents,  and 
arranges  it  between  Cerastes  and  Platurus.  He  gives  the  following 
as  the  sub-genera  : — Naia,  Sepidon,  and  Elaps,  and  thus  characterises 
the  s.ub-genus  Naia  .—Neck  capable  of  being  dilated ;  head  narrow ; 
dorsal  scales  linear ;  tail  conical ;  subcaudal  plates  arranged  in  two 
rows. 

This  form  appears  to  be  confined  to  the  Old  World. 

The  Asiatic  species,  Coluber  Naja  of  Linnceus ;  C.  ccbcus  of  Gmelin  (?) ; 
Vipera  Naja  of  Daudin  ;  Naja  tripudians  of  Merrem  ;  N.  lutescens  of 
Laurenti;  Cobra  de  Capello  (adder  with  a  hood)  of  the  Asiatic 
Portuguese ;  Serpent  a  Lunettes  of  the  French ;  Nag  and  Chinta 
Nagoo  of  the  natives ;  and  Spectacle-Snake  of  the  English,  may  be 
considered  as  the  type  of  the  genus. 

It  has  the  following  characters : — Head  with  nine  plates  behind, 
broad ;  neck  very  expansile,  covering  the  head  like  a  hood ;  tail 
round.  (Gray). 

The  expansion  of  the  neck  and  upper  part  of  the  body  is  effected 
by  the  anterior  ribs,  which  the  animal  has  the  power  of  raising  and 
bringing  forward  so  as  to  dilate  that  portion  into  a  disc  more  or  less 
large.  When  this  disc  is  thus  dilated  in  the  Naia  tripudians,  it 
presents  on  the  back  part  of  it  no  bad  representation  of  a  pair  of 
spectacles,  or  rather  barnacles,  reversed,  for  there  is  no  trace  of  the 
lateral  pieces  by  which  spectacles  are  attached  to  the  head  of  the 
wearer.  The  animal  is  brown  above,  and  bluish-white  beneath.  The 
following  cuts  will  convey  some  idea  of  the  form  of  this  snake,  with 
the  hood  or  disc  expanded. 


Head  of  Naia. 
a,  side  view  ;  &,  eecn  from  above. 


Colonel  Briggs  informs  «s  that  this  active  and  deadly  serpent  ia 
sometimes  worshipped  in  temples  in  India,  where  it  is  pampered  with 


a,  view  of  the  upper  side  of  the  disc  or  hood  expanded,  with  the  head  on  the 
same  line  with  the  body. 


b,  view  of  the  under  side  of  the  same. 
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f,  the  disc  or  hood  seen  from  behind,  when  the  anterior  portion  of  the 
excited  serpent  is  in  an  erect  posture. 


X'uia  tripudians,  reduced,  in  an  erect  and  excited  state. 

milk  and  Bugar  by  the  priests,  and  he  notices  it  as  a  surprising 
instance  of  the  effect  of  kind  treatment  in  subduing  the  most  irritable 
spirits.  "  The  Hindus,"  says  the  Colonel,  in  continuation,  "  have  a 
notion  that  the  sagacity  and  the  long-cherished  malice  of  this  worm 
are  equal  to  that  of  man.  I  have  seen  them  come  out  from  their 
holes  in  the  temples,  when  a  pipe  has  been  played  to  them,  and  feed 
out  of  the  hand  as  tamely  as  any  domestic  animal ;  and  it  is  when  in 
this  state  of  docility,  so  opposite  to  their  shy  but  impetuous  nature, 
the  common  people  believe  that  the  Deity  has  condescended  to  adopt 
that  form.  It  seems  probable  that  this  hooded  snake  was  the  dragon 
of  the  heathen  worship  ;  and  the  shape  of  its  head  and  its  activity 
when  in  a  state  of  excitement  probably  gave  rise  to  the  fable  of  its 
being  winged." 

It  is  pretended  that  the  root  of  the  Opltiorrhiza  mungos  is  a  specific 
a f-m  st  the  bite  of  this  serpent.  The  priests  and  jugglers  however, 
*bo  make  theui  dance  to  astonish  or  amuse  the  people,  make  all  sure, 
there  is  little  doubt,  by  extracting  the  poison-fangs 


Thin  formidable  speeieH,  or  at  leant  Bomo  species  of  boodWI  snake, 
according  to  the  records  of  travellers,  grows  to  a  considerable  length. 
Captain  Percival  gives  the  following  account  of  its  size  and  habits,  in 
his  '  Account  of  the  Inland  of  Ceylon,'  4to,  1805  : — 

"The  Cobra  Capello,  or  Hooded  Snake,  is  found  hero  from  six  to 
fifteen  feet  long.  Its  bite  is  mortal.  The  natives  find  the  herb 
pointed  out  by  the  ichneumon  a  remedy,  if  timely  applied.  When 
enraged  and  preparing  to  attack,  it  raises  its  head  and  body  to  the 
height  of  three  or  four  feet  in  a  spiral  manner,  while  at  the  sairio  tinio 
the  remaining  part  of  the  body  is  coiled  up  to  accelerate  and  give  force 
to  the  spring.  At  this  instant  it  distends  from  its  head  a  membrane 
in  the  form  of  a  hood,  from  which  it  receives  it«  name.  This  membrane 
lies  along  the  forehead  and  the  Bides  of  the  neck,  and  is  almost  imper- 
ceptible till  the  animal  gets  into  a  state  of  irritation  and  is  about  to 
attack  his  foe.  When  tho  hood  is  erected  it  completely  alters  the 
appearance  of  the  head,  and  discloses  a  curious  streak  in  the  shape  of 
a  pair  of  spectacles,  and  sometimes  of  a  horse-Bhoe.  Tho  extension 
of  this  membrauo  seems  intended  by  Providence  to  give  warning  to 
all  those  within  this  animal's  reach  that  he  is  preparing  to  attack 
them.  Without  this  signal  he  would  be  very  dangerous  indeed,  as  his 
motions  afterwards  are  too  rapid  to  be  avoided.  I  have  more  than 
once  been  an  eye-witness  to  instances  where  the  fatal  bite  of  this 
snake  was  escaped  from  merely  by  the  object  of  his  vengeance  timely 
observing  his  preparations.  One  remarkablo  characteristic  of  these 
dangerous  serpents  is  their  fondness  for  music.  Even  when  newly 
caught  they  seem  to  listen  with  pleasure  to  the  notes,  and  even  to 
writhe  themselves  into  attitudes.  The  Indian  jugglers  improve 
greatly  on  this  instinct,  and,  after  taming  them  by  degrees,  instruct 
them  even  to  keep  time  to  their  flageolet." 

The  largest  Cobra  de  Capello  Been  by  Dr.  Davy  in  Ceylon  was 
nearly  six  feet  long ;  and  he  adds  that  the  general  length  is  between 
two  and  four  feet.  The  colour  varied  :  those  of  a  light  colour  were 
called  high-caste  snakes  by  the  natives,  and  those  of  a  dark  colour 
low-caste.  "  Tho  natives,"  says  Dr.  Davy,  "  in  general  rather  venerate 
this  snake  than  dread  it.  They  conceive  that  it  belongs  to  another 
world,  and  that  when  it  appears  in  this  it  is  merely  as  a  visitor ;  they 
imagine  that  it  possesses  great  power,  that  it  is  somewhat  akin  to  tho 
gods,  and  greatly  superior  to  man.  In  consequence  they  supersti- 
tiously  refrain  from  killing  it,  and  always  avoid  it,  if  possible.  Even 
when  they  find  one  in  their  house,  they  will  not  kill  it,  but,  putting  it 
into  a  bag,  throw  it  into  water.  They  believe  that  this  snake  has  a 
good  and  generous  disposition,  and  that  it  will  do  no  harm  to  man, 
unless  provoked."  Dr.  Davy  gives  a  pleasing  picture  of  the  irritations 
and  soothings  with  which  the  snake-charmers  excite  and  allay  the 
temper  of  this  serpent.  He  records  several  instances  of  the  operation 
of  the  poison,  the  first  arising  from  a  serpent  found  in  a  bag  floating 
down  the  Kalang-ganga.  It  was  about  five  feet  long,  and  about  six 
inches  in  circumference  in  the  broadest  part.  This  snake  bit  a  hen, 
fixing  its  fangs  iu  the  skin  covering  the  lower  part  of  the  left  pectoral 
muscle,  and  keeping  its  hold  about  two  or  three  seconds,  when  Dr 
Davy  succeeded  in  shaking  it  off.  The  hen,  which  at  first  seemed  to 
be  little  affected,  died  eight  hours  after  she  was  bitten.  ('An  Account 
of  the  Interior  of  Ceylon,'  &c,  by  John  Davy,  M.D.,  F.R.S.,  4to, 
London,  1821.) 

Several  Cobras  have  been  kept  alive  in  the  Zoological  Gardens 
Regent's  Park.  One  of  these  creatures  bit  one  of  the  keepers  on  the 
nose  whilst  he  was  playing  with  it.  The  man  died  in  a  few  hours 
after.  The  Arabs  who  accompanied  the  Hippopotamus  had  the  power 
of  snake-charming ;  and  on  several  occasions  these  fearful  reptiles 
were  made  to  go  through  a  variety  of  performances  by  a  lad  not  more 
than  10  or  12  years  old. 

There  are  several  other  species  of  Naia.  Schlegel,  in  his  essay  on 
the  '  Physiognomy  of  Serpents,'  gives  the  following  : — - 

N.  Haje,  the  Aspis  of  antiquity.  This  is  the  snake  which  is  most 
frequently  operated  on  by  the  snake-charmers  of  Egypt,  where  it  is 
found.  [Ask]  It  is  worthy  of  observation  with  reference  to  the 
contest  in  the  presence  of  Pharaoh  between  Moses  and  Aaron  and  the 
magicians  of  Egypt  (Exodus,  vii.  9-12),  that  it  is  stated,  on  good 
authority,  that  the  modern  Egyptian  jugglers  possess  the  power  of 
throwing  the  N.  Haje  into  a  state  of  catalepsy,  and  rendering  it  stiff 
and  immoveable,  in  other  words,  changing  it  into  a  rod,  by  pressing 
the  nape  with  the  fingers. 

N.  Bungarus  is  a  rare  species,  inhabiting  the  islands  of  Java  and 
Sumatra.    It  is  the  Bungarus  of  Daudin. 

N.  Bungaroides,  closely  resembles  the  last,  but  is  smaller. 

N.  porphyrica  inhabits  the  sandy  downs  of  Australia. 

N.  Hamachates  inhabits  the  Cape  of  Good  Hope.  N.  rhomleata  and 
N.  lubrica  are  also  Cape  species. 

N.  Elaps  is  a  very  large  snake,  but  its  country  is  unknown. 

N.  curia,  a  native  of  Australia. 

We  owe  to  Dr.  Cantor,  who  has  added  so  much  to  our  knowledge  of 
the  natural  history  of  Asiatic  serpents,  the  introduction  of  a  new 
genus  of  hooded  snakes,  Ifamadryas,  which  will  probably  find  its 
proper  place  in  the  series  as  a  sub-genus  of  Xaia. 

Hamadryas  (Cantor). — Head  broad,  sub-ovate,  deplanate,  with  a 
short  obtuse  rostrum,  covered  above  with  15  scuta;  cheeks  tumid  ; 
eyes  large,  prominent,  pupil  round  ;  nostrils  widely  opened,  within 
the  confine  of  two  scuta ;  gape  very  ample,  subunduluted.  Poison- 


1047 


NAIA. 


1048 


fangs  anterior,  behind  which  are  the  maxillary  teeth.  Neck  dilatable. 
Body  thick,  smooth,  imbricated  with  smooth  scales  disposed  in  oblique 
rows.  Tail  short,  covered  with  acuta  and  scutella,  its  apex  acute. 
(Cantor.) 

II.  ophiophagus  (Cantor).  Above  olive-green,  girt  with  black  sagittal 
strise;  abdomen  glaucous,  marbled  with  black.  The  Hindustaneo 
name  is  Sunkr  Choar. 

It  is  a  native  of  Bengal. 

Dr.  Cantor  thus  describes  the  habits,  the  effect  of  the  poison,  and 
the  history  of  this  serpent : — 

"The  Hamadryas,  like  the  Bungarus,  Hydrus,  and  Hydrophis,  has 
a  few  maxillary  teeth  behind  the  poison-fangs,  and  thus,  like  the 
latter,  connects  the  venomous  serpents  with  isolated  poison-fangs  to 
the  harmless,  which  possess  a  complete  row  of  maxillary  teeth. 

"  Of  the  terrestrial  venomous  serpents,  the  Bungarus  is  chiefly 
characterised  by  a  distribution  of  the  teeth  similar  to  that  of  the 
Hamadryas,  which,  also  partaking  of  the  chief  characteristic  of  the 
genus  Naja,  namely,  that  of  forming  a  hood  or  disc,  constitutes  an 
immediate  link  between  the  genera  Bungarus  and  Naja. 

"  In  consequence  of  the  strong  resemblance  in  the  general  appear- 
ance between  the  Naja  and  the  Hamadryas,  when  first  my  attention 
became  attracted  to  the  latter,  I  thought  I  could  refer  this  serpent  to 
that  genus ;  and  it  was  not  until  I  was  able  to  examine  a  specimen 
whose  poison-fangs  were  untouched  (those  of  the  first  specimens  I  saw 
having  been  drawn  by  the  natives,  who  are  greatly  afraid  of  this 
serpent),  that  I  discovered  the  maxillary  teeth  behind  the  poison- 
fangs. 

"II.  ophiophagus  differs  from  the  Naja  tripudians: —  1,  By  its 
maxillary  teeth ;  2,  by  the  strongly-developed  spines  on  the  os  occi- 
pitale  inferius ;  3,  by  the  integuments  covering  the  head  ;  4,  by  the 
integuments  covering  the  abdominal  surface  of  the  tail ;  5,  by  its 
colour ;  6,  by  its  size.  According  to  the  natives,  the  Hamadryas  feeds 
chiefly  upon  other  serpents :  in  one  I  dissected  I  found  remains  of  a 
good-sized  monitor,  which  fact  may  account  for  its  arboreal  habits,  as 
I  have  in  Bengal,  along  the  banks  of  the  rivers,  observed  numbers  of 
those  large  lizards  among  the  branches  of  trees  watching  for  birds. 

"  The  power  of  abstaining  from  food,  generally  speaking,  so  charac- 
teristic of  the  Serpents,  is  but  in  a  comparatively  small  degree  possessed 
by  this  species ;  the  most  protracted  starvation  amounts  to  a  period 
of  about  one  month;  while  the  Vipera  elegans,  the  Naja  tripudians, 
and  the  Bungarus  annularis,  have,  without  inconvenience,  been  con- 
fined in  cages  without  any  food  for  more  than  ten  months.  Two 
specimens  of  the  Hamadryas,  in  my  possession,  were  regularly  fed  by 
giving  them  a  serpent,  no  matter  whether  venomous  or  not,  every 
fortnight.  As  soon  as  this  food  is  brought  near  the  serpent  begins  to 
hiss  loudly,  and,  expanding  the  hood,  rises  two  or  three  feet;  and 
retaining  this  attitude,  as  if  to  take  a  sure  aim,  watching  the  move- 
ments of  the  prey,  darts  upon  it  in  the  same  manner  as  the  Naja 
tripudians  does.  When  the  victim  is  killed  by  poison,  and  by  degrees 
swallowed,  the  act  is  followed  by  a  lethargic  state,  lasting  for  about 
twelve  hours.  Such  of  the  other  Indian  venomous  serpents,  the 
habits  of  which  I  have  had  opportunity  to  study  from  life,  show 
themselves  much  inclined  to  avoid  other  serpents,  however  ready  they 
are  to  attack  men  or  animals  when  provoked  or  driven  by  hunger ; 
and  I  am  not  aware  of  any  other  of  those  serpents  being  recorded  as 
preying  upon  its  own  kind.  A  short  time  ago  however,  during  my 
sojourn  at  the  Cape  of  Good  Hope,  I  received  from  high  authority  the 
following  fact,  which  throws  a  light  upon  the  habits  of  the  Naja,  of 
Southern  Africa,  one  of  which,  when  being  captured,  threw  up  the 
body  of  a  Vipera  arietans  ( V.  brachyurus,  Cuvier),  which  bore  marks 
of  having  been  submitted  to  the  process  of  digestion. 

"  The  Hamadryas,  like  the  greater  number  of  Indian  serpents, 
evinces  a  great  partiality  to  water.  With  the  exception  of  the  Tree- 
Serpents  (Leptophina,  Bell),  they  all  not  only  drink,  but  also  moisten 
the  tongue,  which,  as  this  organ  is  not  situated  immediately  in  the 
cavity  of  the  mouth,  become  in  the  serpents  two  different  acts, 
Specimens  of  this  serpent  in  my  possession  changed  the  skin  every 
third  or  fourth  month,  a  process  which  takes  place  in  all  the  Indian 
serpents  several  times  during  the  year.  The  Hamadryas  is  very  fierce, 
and  is  always  ready  not  only  to  attack  but  to  pursue  when  opposed ; 
while  the  Cophias,  the  Vipera,  the  Naja,  and  the  Bungarus  merely 
defend  themselves,  which  done,  they  always  retreat,  provided  no 
further  provocation  is  offered.  The  natives  of  India  assert  that  indi- 
viduals are  found  upwards  of  12  feet  in  length — a  statement  probably 
not  exaggerated,  as  I  have  myself  seen  specimens  from  8  to  10  feet  in 
length,  and  from  6  to  8  inches  in  circumference,  I  have  often  heard 
it  asserted  that  '  Cobras '  (which  name  is  naturally  enough  given  to 
every  hooded  serpent)  have  been  met  with  of  an  enormous  size,  but  I 
strongly  doubt  their  belonging  to  the  genus  Naja.  Among  a  consider- 
able number  which  have  come  under  my  observation,  I  never  saw  any 
exceeding  5  to  6  feet  in  length,  while  the  common  size  is  about  4  feet. 
Some  time  before  I  discovered  the  Hamadryas,  I  was  favoured  by 
J.  W.  Grant,  Esq.,  of  the  Hon.  Company's  Civil  Service,  with  an  inter- 
esting description  of  a  gigantic  hooded  serpent  he  had  observed  in  the 
upper  provinces,  and  which,  he  remarked,  was  not  a  Naja.  By 
inspection  this  gentleman  denied  the  Hamadryas  to  be  identical  with 
the  above-mentioned. 

"  The  natives  describe  another  hooded  serpent,  which  is  said  to 


attain  a  much  larger  size  than  the  Hamadryad,  and  which,  to  conclude 
from  the  vernacular  name,  '  Mony  Choar,'  is  perhaps  another  nearly 

allied  species. 

"The  fresh  poison  of  the  Hamadryas  is  a  pellucid  tasteless  fluid,  in 
consistence  like  a  thin  solution  of  gum  arabic  in  water ;  it  reddens 
slightly  litmus  paper,  which  is  also  the  case  with  the  fresh  poison  of 
the  Cophias  viridis,  Vipera  elegans,  Naja  tripudians,  Bungarus  annu- 
laris, and  Bungarus  cozruleus.  When  kept  for  some  time  it  acts  much 
stronger  upon  litmus ;  but  after  being  kept  it  loses  considerably,  if 
not  entirely,  its  deleterious  effects. 

"  From  a  series  of  experiments  upon  living  animals,  the  effects  of  this 
poison  come  nearest  to  those  produced  by  that  of  the  Naja  tripudians, 
although  it  appears  to  act  less  quickly.  The  shortest  period  within 
which  this  poison  proved  fatal  to  a  fowl  was  fourteen  minutes,  whilst 
a  dog  expired  in  two  hours  eighteen  minutes  after  being  bitten.  It 
should  however  be  observed  that  the  experiments  were  made  during 
the  cold  season  of  the  year." 

NAFADACEiE,  otherwise  called  Naiadea,  Naiads,  Naiades,  and 
Fluviales,  are  Aquatic  Plants  forming  a  small  natural  order  of  Endo- 
gens,  remarkable  for  the  unusual  simplicity  of  their  organisation.  As 
they  live  constantly  below  water  they  require  no  epidermis,  and  there- 
fore the  leaves  consist  of  nothing  more  than  the  mesophlceum,  or 
central  stratum  of  parenchyma.  Their  sexes  are  usually  separate, 
and  sometimes  on  different  plants.  Their  floral  envelopes  are  either 
deficient  or  in  the  form  of  a  membranous  tunic  or  cup,  or  consist  of 
scales,  to  the  face  of  which  anthers  or  carpels  adhere.  The  latter  arc 
either  solitary  or  in  pairs  or  fours,  1-seeded,  1-celled,  with  the  ovule 
generally  pendulous  from  the  central  suture.  Their  fruit  is  usually 
indehiscent  and  nut-like,  but  sometimes  it  is  2-valved  or  irregularly 
ruptured.  The  embryo  has  no  albumen,  and  consists  of  a  very  large 
radicle,  usually  folded  up,  and  containing  a  slender  plumule  lying  in 
the  cavity  so  formed. 

These  plants  are  inconspicuous  objects,  inhabiting  both  fresh  and 
salt  water  in  all  parts  of  the  world.  In  this  country,  the  genera  Pota- 
mogeton,  a  common  inhabitant  of  rivers  and  ponds,  elevating  its  little 
brown  spikes  of  flowers  above  water  during  the  time  of  fertilisation ; 
Zannichcllia,  a  thread-shaped  plant,  with  minute  axillary  flowers,  con- 
stantly submersed ;  and  Zostera,  or  Sea- Wrack,  with  long  narrow  riband- 
like leaves,  inhabiting  actuaries  of  the  sea,  are  the  most  common. 

This  order,  from  which  Zosteraceat  is  now  separated,  contains  9 
genera  and  16  species.  Its  relations  are  with  Hydrocharidacem, 
Juncaginacea-,  and  Algce.     [ZosteracEjE  ;  Potamogeton;  Zanni- 

CHELLIA  ;  CAULIMA.] 


4,  an  embryo. 

NAI'AD^E,  NAI'ADES,  or  NAYADES,  and  UNIONIDjE,  a  family 
of  fresh-water  Conchiferous  Mollusca,  comprising  the  genera  Unio, 
Hyria,  Anodonta,  or  Anodon,  Iridina,  Monocondylceu,  Mycetopus, 
JEtheria,  and  Miilleria. — The  Fresh- Water  Muscles,  as  the  members 
of  this  family  are  popularly  called,  are  very  closely  allied  to  the 
Marine  Muscles,  and  differ  chiefly  in  the  structure  of  the  foot  of  the 
animal,  which,  in  the  tribe  before  us,  is  greatly  developed  in  dimen 
sions,  and  is  not  provided  with  a  byssal  groove.  Mr.  Anthony,  an 
American  conchologist,  however  asserts  that  under  peculiar  circum- 
stances certain  North  American  species  do  spin  a  byssus  both  in  the 
young  and  adult  states.    As  in  several  of  the  genera  of  Mytilidm  the 
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mantle  has  its  margins,  which  cannot,  bo  reflexed,  frocly  open  almost 
throughout,  ami  tho  siphons  aro  only  indicated  by  a  difforonco  in  tho 
Btructuro  of  tho  posterior  borders,  tho  shells  vary  greatly  in  form  and 
aspeot.  Those  of  our  few  native  species  aro  moro  or  less  oblong 
and  depressed  ;  but  so  great  is  the  variation  among  foreign  species, 
that  an  Ani'Tiean  naturalist,  observes,  th^ro  seems  to  be  a  representa- 
tion of  the  forms  of  all  the  genera  of  marine  bivalves  in  this  tribe. 
All  the  Unionid<e  are  equivalvo.  They  aro  covored  with  an  epidermis 
which  is  often  remarkable  for  brilliancy  of  colour,  a  feature  also  of 
the  pearly  surfaces  of  the  insides  of  their  valves. 

The  variation  of  the  hinge  is  very  groat  in  this  tribo,  and  its  value, 
as  a  source  of  character,  has  been  a  subject  of  much  discussion  among 
couchologists.  Some,  as  Mr.  G.  Sowerby,  have  gouo  so  far  as  to  pro- 
pose the  union  of  all  the  genera  in  one,  whilst  others,  as  Mr.  Swain- 
son,  have  maintained  the  other  extreme,  and  not  only  divided  the 
tribe  into  numerous  genera,  but  have  even  grouped  them  into  sub- 
families. The  tribe,  as  a  group,  is  a  very  natural  one  ;  the  genera 
are,  we  fear,  too  nearly  inclined  to  artificial  sections,  and  of  tho 
extreme  opinions  that  of  Mr.  Sowerby  approaches  nearest  the  truth. 
There  are  however  in  the  family  a  few  types  of  character,  round  which 
a  number  of  species  seem  to  group  themselves  naturally  :  the  sections 
Unio  and  Anodon,  to  which,  with  most  authors,  we  refer  our  British 
species,  are  of  this  nature,  and  may  conveniently  be  retained.  The 
value  of  the  generic  divisions  at  best  however  in  this  tribe  is  not  equal 
to  that  assumed  by  such  sections  in  most  of  the  other  tribes  we  have 
passed  in  review. 

The  Unionidcc  all  inhabit  fresh-waters ;  but  few  comparatively  are 
found  in  the  Old  World,  by  far  the  greater  number  being  inhabitants 
of  America.  In  the  United  States  alone  there  are  more  than  two 
hundred  species.  The  collections  made  by  Major  Cautley  and  Dr. 
Falconer  among  the  Siwalik  fossils  would  seem  to  indicate  that  during 
tertiary  epochs  the  species  of  the  Old  World  were  more  numerous 
than  they  now  are.  The  tribe  ranges  far  back  in  time.  All  the  species 
are  very  variable,  and  it  is  extremely  difficult  to  assign  their  precise 
diagnosis. 

The  bisexuality  of  the  animals  of  this  family  was  first,  we  believe, 
observed  by  Professor  Bell  in  Europe  and  by  Dr.  Kirtland  in  America. 
The  shells  of  the  females  are  more  ventricose  than  those  of  the  males. 

The  distribution  of  the  British  Fresh- Water  Muscles  is  peculiar 
and  significant  of  the  four  species  we  possess.  Three  aro  members  of 
the  genus  Unio  and  one  of  Anodon.  The  last  is  generally  distributed 
through  England,  Scotland,  and  Ireland :  one  of  the  Uniones,  that 
representing  the  section  Margaritana,  or  Alasmodon,  is  partially  dis- 
tributed in  the  three  countries,  confining  itself  to  the  mountainous 
portions  and  the  rapid  streams  which  flow  from  them.  The  remaining 
two  are  confined  to  England,  and  abundant  mainly  in  the  south  and 
east.  On  the  continent  the  Alasmodon  abounds  in  the  Scandinavian 
rivers  beyond  the  range  of  its  fellows,  which  however  have  an  almost 
universal  distribution  through  central  and  southern  Europe.  The 
former  species  does  not  range  south  of  the  Alps.  Taking  the  features 
of  this  distribution  into  consideration,  it  seems  as  if  the  Vnio  margariti- 
/era  had  migrated  southward  from  some  ancient  northern  centre,  whilst 
the  other  Uniones  and  tho  Anodonta  advanced  westward  and  north- 
ward, with  unequal  pace  however,  since  only  the  last  invaded  Ireland. 
The  fossil  contents  of  the  fresh-water  tertiaries  contemporaneous  with 
or  immediately  preceding  the  period  of  the  drift,  when  the  greater 
part  of  the  British  Isles  was  under  sea,  corroborate  this  view,  for  in 
them  we  find  associated  together  the  Unio  tumidus  and  U.  Pictorum 
and  the  Anodonta  cygnea.  (Forbes  and  Hanley,  'History  of  British 
Mollusca.') 

The  North  American  rivers  abound  with,  this  family;  and  Dr.  Lea 
of  Philadelphia  has  contributed  most  largely  to  our  knowledge  of  the 
habits  of  these  animals,  and  has  made  great  additions  to  the  species. 

Dr.  Lea,  in  his  '  Preliminary  Remarks,'  notices  Lamarck's  statement 
that  the  animal  of  Anodon,  which  is  essentially  the  same  with  that  of 
Unio,  is  hermaphrodite,  and  seems  viviparous;  for  the  eggs  pass  into 
the  oviduct  placed  along  the  superior  branchia?,  where  the  young  aro 
found  with  their  shells  complete.  He  then  tells  us  that  he  dissected 
a  specimen  of  Anodonta  undtilata  nearly  three  inches  long,  and  found 
the  oviducts  charged  with  about  600,000  (as  nearly  as  he  could  calcu- 
late) young  shells  perfectly  formed,  both  valves  being  distinctly  visible 
with  the  microscope.  In  his  second  volume,  bearing  the  title  of 
'  Observations  on  the  Genus  Unio,'  &c,  the  same  author  informs  us 
that,  believing  that  the  oviducts  would  present  the  means  of  discrim- 
ination in  some  species,  he  having  found  them  to  be  so  very  different 
in  into  irroratus,  his  attention  had  been  particularly  addressed  to 
these  organs  in  the  few  and  small  species  of  his  vicinity.  Whilst 
engaged  in  this  investigation,  Dr.  Kirtland  of  Poland,  Ohio,  informed 
Dr.  Lea  of  his  ability  to  distinguish  the  female  and  male  shelxs  of  the 
same  species,  without  having  recourse  to  the  included  animal ;  and 
shortly  afterwards  Dr.  Kirtland's  paper  on  the  subject  appeared  in 
the  '  American  Journal  of  Science  and  Arts,'  vol.  xxvi.  Dr.  Lea's 
attention  now  became  more  addressed  to  sexual  characters,  and  he 
states  that  a  very  short  series  of  examination  satisfied  him  fully  as  to 
the  establishment  of  the  difference  of  sexes.  The  female,  sustaining 
her  very  large  burthen,  naturally  requires;  he  observes,  more  space 
within  the  valves ;  hence  an  enlargement  of  the  posterior  portion  of 
the  shell  is  generally  found,  differing  in  its  form  in  various  species. 


Tho  following  figures,  representing  tho  oviducts  of  tho  species  who** 
names  are  printed  under  the  cuts  aro  given  by  Dr.  Lea. 


i 


Vnio  irroratus. 


1,  soft  parts,  showing  interior  of  oviduct ;  2,  showing  exterior  of  oviduct,  the 
mantle  hcing  removed  ;  a,  mouth  ;  i>,  great  anterior  muscle  ;  e,  right  superior 
branchia ;  d,  great  posterior  muscle  ;  e,  inferior  right  branchia  ;  /,  right  oviduct ; 
g,  toot;  A,  superior  left  branchia;  i,  interior  view  of  oviduct;  3,  4,  shell. 


Vni'  ochraceus. 


Vnio  cariosiis. 


Dr.  Lea  remarks  that  the  mass  of  the  lobes  in  Anodonta  v.nduiata 
differs  from  that  of  A.jluriatilis,  in  presenting  a  darker  appearance  and 
a  very  curious  arrangement  of  the  oviducts.  The  ova  are  placed  in  a 
kind  of  sac  lying  across  the  lobe,  and  presenting  one  end  to  the  stomach 
and  the  other  to  the  mantle  of  the  animal.  They  lie  so  close  together 
as  to  take  the  form  on  the  exterior,  like  the  cells  of  a  honeycomb. 
This,  Dr.  Lea  says,  is  of  course  produced  by  pressure.  Some  of  these 
fiacs,  when  carefully  removed,  were  found  to  contain  as  many  as  twelve 
ova,  each  with  a  perfect  living  shell  in  it,  having  a  brownish  epidermis; 
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Anodonta  Jluiiatilia. 

In  plate  xx.  (Mr.  Garner's  paper  on  the  '  Lamcllibranchitite  Concliifera ') 
will  be  found  a  figure  of  the  animal  from  the  ovarium  of  an  Anodonta,  as  seen 
In  the  field  of  the  microscope  ( J-inch  focus) ;  and  in  plate  xviii.  the  disposition 
of  the  heart,  pericardium,  excretory  organs,  &c.  of  Anodonta  anatina  is  shown. 


Anodonta  unduluta,  apparently  ready  to  spawn. 


a  in  the  cut  represents  a  sac  with  its  ova  ;  I  represents  the  ovum  with 
its  perfect  young  shell  included ;  c  represents  the  honeycomb  appear- 
ance, and  is  eight  times  magnified. 


Two  females  of  Unio  radiatus  as  they  were  seen  with  the  parts  protruded  as 
they  lay  at  the  bottom  of  a  basin  of  water.  Dr.  Lea  states  that  these  females 
put  on  two  quite  different  forms  as  regards  the  inferior  portion  of  the  mantle, 
as  exhibited  above. 

Dr.  Lea  (vol.  i.)  states  that  it  seems  to  he  a  matter  of  doubt  on 
what  these  animals  subsist.  He  says  that  he  has  strong  reasons  for 
believing  that  they  feed  on  animalcules  which  are  ever  found  to  exist 
in  water,  and  which  they  might  separate  from  the  constant  stream 
which  they  pass  from  the  posterior  part  of  the  shell,  and  which  must 
be  taken  in  at  another  part.    This  operation  he  witnessed  frequently 


in  a  vessel  in  which  he  kept  the  Naiadie  for  some  months.  If  the 
water  was  not  changed  for  twenty-four  hours  he  uniformly  found  the 
animals  quiet,  but  within  a  few  minutes  after  it  was  changed  they  as 
uniformly  commenced  the  passage  of  this  constant  stream.  He  adds 
that  he  cannot  suppose  this  operation  to  be  for  the  sole  purpose  of 
breathing,  as  there  is  no  intermission  in  the  stream  of  water,  and 
the  quantity  thrown  out  is  too  great  for  this  purpose  only.  He  believes 
it  to  be  the  result  of  the  action  of  the  separation  of  the  animalcules 
from  the  water. 

In  the  Museum  of  the  Royal  College  of  Surgeons  in  London  several 
preparations  of  the  internal  organs  of  the  fresh-water  muscle,  Anodon 
cyyneus,  will  be  found. 

The  brilliant  and  variously-coloured  nacre  with  which  many  of  the 
species  are  lined  and  the  extreme  thickness  of  some  of  the  shells  are 
very  remarkable.  That  pearls  should  be  found  in  them  will  not  sur- 
prise those  whose  attention  has  been  drawn  to  their  internal  surface. 
Pennant  remarks  that  Mya  margaritifera  of  Linnaeus  (Unio  elongatut) 
is  noted  for  producing  quantities  of  pearls,  and  formerly  there  were 
regular  fisheries  in  many  of  our  rivers  to  obtain  them.  As  many  as 
sixteen  have  been  taken  from  one  shell.  The  Esk  and  the  Conway 
were  famous  in  this  way.  The  latter  river  in  the  days  of  Camden  was 
noted  for  them.  Sir  Richard  Wynn  of  Gwydir,  chamberlain  to 
Catherine,  queen  to  Charles  II.,  is  said  to  have  presented  her  majesty 
with  a  Conway  pearl  which  is  to  this  day  honoured  with  a  place  in 
the  regal  crown.  Pennant,  who  states  this,  adds,  that  the  shells  are 
called  by  the  Welsh  Crigen  Diluw,  or  Deluge  Shells,  as  if  left  there 
by  the  Deluge.  The  river  Irt  in  Cumberland  also  produced  them; 
and  Sir  John  Hawkins,  the  circumnavigator,  had  a  patent  for  fishing 
that  river.  Britain  indeed  had  early  acquired  a  reputation  for  its 
pearls ;  for,  according  to  Suetonius,  they  were  Caesar's  inducement 
for  undertaking  his  British  expedition.  ('Jul.  Caesar,'  c.  47.)  This 
however  does  not  seem  very  probable.  Pliny  (ix.  35)  indeed  speaks  of 
the  pearls  of  our  island  as  small  and  ill-coloured,  and  refers  to  the 
breast-plate  which  Caesar  himself  had  brought  home  and  dedicated  to 
Venus  Genetrix  in  her  temple,  adding  that  he  wished  it  to  be  under- 
stood that  the  offering  was  formed  of  British  pearls. 

Ireland  has  produced  pearls  of  considerable  size  and  some  value, 
especially  in  the  rivers  of  Tyrone  and  Donegal.  One  weighed  36  carats, 
and  was  valued  at  401.,  but  it  was  foul,  and  so  lost  much  of  its  worth. 
Other  single  pearls  were  sold  for  41.  10s.,  and  for  as  much  as  10Z.  The 
last  was  sold  a  second  time  to  Lady  Glenlealy,  who  put  it  into  a  neck- 
lace, and  refused  SOL  for  it  from  the  Duchess  of  Ormond.  Pennant, 
who  quotes  from  the  abridgment  of  the  '  Phil.  Trans.,'  speaks  of  the 
last  century  as  the  time  when  these  large  Irish  pearls  were  procured. 
We  have  seen  some  lately  of  considerable  size,  fair  shape,  and  pretty 
good  colour. 

Dr.  Lea,  in  his  final  arrangement,  admits  only  two  genera,  Margarita 
and  Platiris.  The  first  of  these  has  been  preoccupied  by  Leach  to 
designate  a  genus  of  Marine  Conchifers.  [Margarita.]  We  shall 
however  retain  the  name  in  this  article,  in  order  to  present  to  the 
reader  the  leading  features  of  Dr.  Lea's  arrangement  and  the  forma 
of  the  shells. 

Margarita.  (Lea). 
1.  Sub-Genus.    Unio. — Having  a  Cardinal  and  Lateral  Tooth. 

*  Symphynote. 

Ex.  Unio  alatus. 


'         Unio  alatus. 

a,  part  of  the  wing  of  the  valve  broken  off,  showing  the  symptynote  ch&raetei 

reduced. 
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**  NonSyinphynoto. 
Ex.  Unio  Piclorum,  common  in  our  English  rivers.  [Conciiifera.] 


Vixio  Pictorum.  From  n  young  specimen. 
In  Mr.  Garner's  1  Memoir  on  the  Anatomy  of  tho  Lamollibranchiatc  Con- 
(hifera '  (pi.  xx.)  tho  ova  of  Uiiio  Pictorum  from  tho  ovaries  and  branchioo  trc 
represented  (18th  of  an  inch  focus)  ;  also  the  valve  of  a  young  Unio,  •howing 
that  its  nucleus  U  of  the  same  shape  as  the  valvts  of  tho  animals  found  in  the 
braneiiiaj. 

2.  Sub-Genus.    Margaritana. — Having  One  Tooth  (Cardinal). 

***  Non-Symphynote. 
Ex.  Alasmodonta  undulata.  (Say). 


Alasmodonta  undulata. 
Sympliyuote. 

Ex.  Alasmodonta  complanala.  (Barnes.) 


Alasmodonta  complanala. 

3.  Sub-Genus.  Dipsas. — Having  a  Linear  Tooth  under  the  dorsal 
margin. 

Symphynote  only. 
Ex.  Dipsas  plicalus.  (Leach.) 

4.  Sub-Genus.   Anodonta. — Having  no  Teeth. 

*  Symphynote. 
Ex.  Symphynota  magnifica.  (Lea.) 

**  Non-Symphynote. 
Ex.  Anodonta  fluviatilis  (Mytilus  fluviatilis  of  Solander,  Dillwyn, 
ftc ;  Anodonta  catarracta  of  Say). 

Platiris.  (Lea.) 
1.  Sub-Genus.    Iridina. — Having  a  Crenulate  Dorsal  Margin. 

Non  Symphynote. 
X.  Iridina  exotica.  [Conchaoea.] 


Dtptai  plicahu. 


Symphynota  magnifica. 


Anodonta  fliivialilit. 

2.  Sub-Genus.    Spatha. — Having  the  Dorsal  Margin  Non-Crenulata 

Non-Symphynote. 
Ex.  Iridina  Nilotka.  (Sowerby.) 


Iridina  Xilotica. 

Plicate  Shells. 
Ex.  Unio  plicatus.  (Lesueur.) 

Nodulous  Shells. 
Ex.  Unio  pustulosus.  (Lea.) 

Smooth  Shells. 
Ex.  Unio  complanafus  (Unio  purpureas,  Say). 
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Unio  puilulosus. 


Unio  purpurcus. 


Spinous  Shells. 

Example,  Unio  spinosus  (Lea).  Bartram  appears  to  have  been  the 
first  who  discovered  this  species.  He,  apparently,  found  it  in  the 
Mississippi.    See  his  '  Travels,'  p.  431. 

Dr.  Lea,  in  his  '  Tables,'  enumerates  323  recent  species  as  admitted, 
and  29  as  unknown  to  him  or  doubtful. 

Of  the  sub-genus  Unio  235  recent,  and  20  which  he  has  not  been 
able  to  admit  as  certain.  (Europe,  Asia,  Africa,  North  America, 
South  America,  Australia.  By  far  most  abundant  in  North  America.) 

Margaritana,  20  admitted,  2  unknown.  (Europe,  North  America, 
South  America,  and  perhaps  Africa.) 

Dipsas,  2  recent.  (Asia.) 

Anodonta,  58  admitted  ;  7  unknown  to  Lea.    (Europe,  Asia,  Africa, 
North  America,  South  America,  Australia.) 
Iridina,  2  recent.  (Africa.) 
Spatha,  6  recent.    (Africa,  South  America.) 

M.  Deshayes  (last  edition  of  Lamarck),  after  reviewing  the  state  of 
the  question,  comes  to  the  conclusion  that  all  the  various  genera  can- 
not form  and  ought  not  to  form  more  than  one  genus,  constituting 
singly  the  family  of  the  Naiadce. 

Fossil  Unionidm. — The  recent  species  of  Unio  are  very  numerous, 
amounting  to  250.  These  are  found  in  North  and  South  America, 
Europe,  Africa,  Asia,  and  Australia.  The  fossil  species  are  about  50. 
They  are  found  in  the  Wealden  and  in  the  Tertiaries  of  India.  The 
«pecies  of  other  genera  have  not  yet  been  recognised  in  a  fossil  form. 


NAILS.  loifo 


Unio  spinosui. 
NAIADES.  [Naiadaceje.] 

NAIAS,  a  genus  of  Plants  the  type  of  the  natural  order  Naiadaceas. 
It  has  imperfect  solitary  sheathed  flowers  with  no  perianth.  Tha 
barren  flowers  consist  of  1  stamen,  the  fertile  flowers  have  a  single 
short  style  with  two  or  three  filiform  stigmas.    There  is  one  British 

species. 

N.  flcxilie  has  very  narrow  and  very  minutely  denticulate,  temate, 
or  opposite  leaves,  the  sheaths  ciliate-denticulate.  The  ovary  is  solitary 
and  the  style  i3  short.  It  has  been  found  in  but  one  locality,  and  that 
is  near  Roundstone,  Connemara,  in  Galway,  Ireland. 

NAIDES,  a  group  of  Abranchiate  Annelida.  The  species  have 
the  elongated  body  and  rings  less  marked  than  in  the  Earthworms. 
They  live  in  holes  which  they  bore  in  mud  at  the  bottom  of  water, 
and  from  which  they  are  constantly  protruding  their  bodies.  Some 
have  black  points  on  their  heads  which  have  been  regarded  as  eyes. 
To  this  family  belong  a  large  number  of  little-studied  forms  of  very 
minute  fresh-water  worms.  The  smaller  ones  are  sometimes  called 
Vibrios,  of  which  the  very  common  Vibrio  fluviatilis  of  the  amateur 
microscopist  is  an  example.  It  also  appears  to  embrace  the  Stylaria 
of  Lamarck,  the  Proto  of  Oken,  and  the  Clymene  of  Savigny.  This 
family  would  repay  attentive  study. 

NAILS,  the  appendages  to  the  fingers  and  toes  in  human  beings  and 
the  Quadrumana,  and  which  are  homologous  with  the  claws  and  hoofs 
of  the  lower  animals.  These  organs  are  simply  an  altered  form  of 
the  external  layer  or  epidermis  of  the  skin.  [Skin.]  If  a  portion  of 
recently  formed  nail  is  placed  under  the  microscope  it  is  found  to 
consist  almost  entirely  of  nucleated  cells,  which  are  of  precisely  the 
same  character  as  those  found  in  the  new  layers  of  epidermal  tissue. 
In  the  older  portions  of  the  nail  no  very  distinct  structure  can  b6 
seen,  but  if  these  parts  are  immersed  in  a  dilute  solution  of  caustic 
potash  or  soda,  the  cells  will  be  made  apparent.  In  the  human  being 
the  nails  are  produced  from  a  fold  in  the  true  skin.  This  fold  or 
groove  has  a  highly  vascular  surface,  which  is  furnished  with  longitu- 
dinal elevated  ridges,  to  which  blood-vessels  are  copiously  distributed, 
and  between  which  the  soft  inner  layer  of  the  nail  dips  down.  The 
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nail  grows  by  additions  to  its  base,  but  as  it  moves  upwards  it  roceivcs 
additional  matter  from  tho  portions  of  tbo  Hkiu  on  wbicli  it  rosts.  M. 
Beau  states  tbat  tbe  rate  of  growtb  of  nails  is  2-5ths  of  a  lino  per 
weok,  and  tbat  tbo  growtb  of  tbo  nails  of  tbo  toes  is  only  1-lOth  of  a 
lino  per  week.  M.  Beau  statos  tbat  during  disease  growtb  is  not  so 
active  in  tbo  nail,  and  tbat  it  becomes  thinner  also  from  tbo  absence 
of  healthy  nutrition.  In  this  way  ho  statos  that  tbo  condition  of  tho 
nails  may  bo  made  subservient  to  tho  diagnosis  of  disease  When 
tho  nail  is  injured,  provided  the  skin  beneath  has  not  been  destroyed, 
it  is  speedily  reproduced.  Tbe  nail  is  in  every  part  continuous  with 
tho  true  epidermis,  except  on  its  projecting  edge,  which  iu  tho  fcotus 
is  also  continuous  with  the  epidermis.  (Carpenter,  Principles  of 
11  wmctn  Physiology, ) 

NAKED  SEEDS.  This  namo  was  appliod  by  Linnaeus  to  a  small 
form  of  fruit  which  does  not  directly  bear  a  style  at  tho  apex,  and 
which  has  tbe  appearance  of  a  seed,  as  in  the  Lamiaceie,  to  which  tbo 
Sage,  the  Dead-Nettle,  the  Borage,  &c,  belong ;  such  fruits  are  now 
called  Spermidia  by  many  writers.  Naked  seeds,  strictly  so  named, 
are  seeds  which  are  fertilised  by  immmediate  contact  witli  pollen,  and 
which  have  no  pericarpial  covering ;  they  are  at  present  known  only 
in  the  great  class  of  Gymuogens,  that  is  to  say,  in  Goniferce,  Cycadacew, 
aud  Loranthaceos.  [Seed.} 

NANDOU,  or  NHANDU.  [Struthionida] 

NANI'NA  (Gray),  a  genus  of  Mollusca,  consisting  of  tho  phanorbicu- 
lar  species  of  Helix,  with  largo  umbilici,  included  in  the  sub-genus 
HtliccUa  of  De  Fe'russac. 

NANODES.  [Psittaoidjj.] 

NANOTRAGUS.  [Antiloi-e*] 

NAPE-CRESTS,  the  English  name  for  the  species  of  Birds  belong- 
ing to  tbe  genus  Chizcerhis.  [MosopHAQiDiE.] 

NAPHTHA  is  a  compound  of  Carbon  and  Hydrogen,  frequently  found 
in  the  neighbourhood  of  coal-deposits,  and  in  other  parts  of  the  earth. 
It  contains  S2'2  of  carbon  and  14-8  of  hydrogen.  It  is  a  limpid  or 
yellowish  fluid,  lighter  than  water,  and  hence  called  Mineral  Oil.  Its 
specific  gravity  is  0'7  to  0'84.  It  hardens  and  changes  to  the  substance 
called  Petroleum  on  exposure  to  air.  It  may  be  obtained  from 
Petroleum  by  heat,  which  causes  it  to  pass  off  in  vapour. 

Naphtha  issues  in  large  quantities  from  the  earth  in  Persia  and  the 
Birman  Empire.  At  Rangoon,  on  one  of  tbe  branches  of  the  river'Ira- 
waddy,  there  are  upwards  of  500  naphtha  and  petroleum  wells,  which 
afford  annually  412,000  hogsheads.  In  the  peninsula  of  Abcheran,  on 
the  western  shore  of  the  Caspian,  naphtha  rises  through  a  marly  soil 
in  vapour,  and  is  collected  by  sinking  pits  several  yards  in  depth,  into 
which  the  naphtha  flows.  There  is  an  abundant  spring  near  Amiana, 
in  the  Duchy  of  Parma.  Mr.  Dana  says  that  in  the  United  States  it 
was  formerly  collected  for  sale  by  tbe  Seneca  and  other  Indians  ;  the 
petroleum  is  therefore  commonly  called  Genesee  or  Seneca  Oil,  under 
which  name  it  is  sold  in  the  market. 

Petroleum  is  used  as  lamp-oil  in  Birma,  and  when  mixed  with 
earth  or  ashes  as  fuel.  Naphtha  is  used  both  for  fuel  and  light  by  tbe 
inhabitants  of  Bakou,  on  the  Caspian.  The  vapour  is  made  to  pass 
through  earthen  tubes,  and  is  inflamed  as  it  passes  out,  and  used  in 
cooking.  The  spring  at  Amiana  i3  used  for  illuminating  the  city  of 
Genoa. 

Naphtha  has  been  recently  used  as  a  medicine,  and  is  found  to  be 
a  good  stimulant  in  some  chronic  diseases.  It  has  been  externally 
applied  as  a  lotion  in  cutaneous  affections.  It  is  sometimes  substituted 
for  drying  oil  in  making  paint.  It  is  also  employed  for  preserving  the 
metals  of  the  alkalies  potassium  and  sodium,  which  cannot  be  kept  in 
contact  with  any  substance  containing  oxygen. 

The  Rangoon  petroleum  contains  the  compound  Paraffine.  This 
substance  has  also  been  obtained  pure  in  a  liquid  form  from  the  coal- 
pits of  Derbyshire.  It  is  used  for  the  purpose  of  diminishing  the 
friction  of  machinery  as  a  substitute  for  sperm-oil.  It  is  now  obtained 
artificially  from  coal,  and  also  in  a  solid  form,  from  which  candles  are 
made.   [Paraffine,  in  Arts  and  So.  Div.] 

(Dana,  Manual  of  Mineralogy;  Gregory,  Handbook  of  Organic 
Chemistry.) 

NAPOLEANA.  [Belvisiace^.] 

NAPU.  [Moschida] 

NAPUS.  [Brassica.] 

NARCISSALES.  [Endoqens.] 

NARCISSUS,  a  genus  of  Plants  belonging  to  the  class  Endogens 
and  the  natural  order  Amwyllidaceoe,  among  which  it  is  known  by  its 
flowers  growing  upon  a  scape,  and  having  a  cup  at  their  mouth ;  tho 
stamens,  which  are  opposite  tbe  sepals  being  longer  than  tbe  others. 
It  consists  of  bulbous  plants  principally  inhabiting  the  warmer  parts 
of  Europe. 

The  following  is  the  arrangement  of  the  European  species  of  this 
genua  given  in  Mr.  Wood's  '  Tourist's  Flora :' — 

A.  Leaves  flat,  linear,  obtuse ;  tube  of  corolla  short,  obversely 
conical ;  crown  campanulate,  dentate. 
N.  Pseudonarcissus,  tbe  Daffodil.    Scape  2-edged,  striate ;  flowers 
nearly  sessile  in  sheath ;  crown  erect,  nearly  as  long  as  segments  of 
corolla ;  stamens  equal    It  ia  found  in  woods  and  meadows  through- 
out Europe. 

N.  minor,  a  native  of  Europe. 
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N.  incompambilis  has  tbo  scapo  2-odged.  It  is  found  in  France 
and  Italy  and  tho  coasts  of  tho  Moditorrauean,  and  ia  uaturalitied  in 
Great  Britain. 

D.  Loaves  nearly  flat ;  flowers  hypocratcriform. 

I.  Scapo  nearly  terete. 
N.  calalhinus.   Scapo  2-4-flowcrod.   A  nativo  of  tho  Isles  of  Clenamt 
and  of  Brittany. 

N.  dubias.    Scape  2-0-ilowered.       Mediterranean  and  France. 

N.  c/trysanl/ius.  Scapo  3-10  flowered.  Found  near  Grassc,  in  France. 

II.  Scapo  2-edged. 
a.  Crown  yellow. 

N.  poeticuo.  Scapo  1 -flowered  ;  petal*  white.  It  is  found  on  open 
heathy  fields  in  Norfolk  and  Kent,  in  Great  Britain;  it  ia  alao  found 
in  Austria  aud  various  parts  of  Italy. 

N.  radiijlwus.  Scapo  1-flowcrod ;  striate.  It  is  found  in  Austria, 
Styria,  and  tho  Vallais. 

N.  bifioma,  with  linear-obtuso  keeled  leaves ;  scape  compressed,  2- 
edged,  striated,  2-flowered,  crowned,  very  short,  concave,  crenato  at 
tho  pale  margin  ;  tbe  petals  of  a  palo  sulphur  colour.  It  is  found  in 
sandy  fields  iu  the  south  of  England,  and  in  Ireland  ;  also  in  France 
and  Italy. 

N.  patulus,  N.  prcccox,  and  N.  Tazctta,  are  other  European  species 
belonging  to  this  section. 

6.  Crown  aud  petals  white. 

N.  polyanthus.  Scapo  slightly  2-edgcd,  S-20-flowered.  It  ia  found 
near  Toulon  and  Nice,  in  stony  places. 

N.  niveus.    Scape  G-10-flowered.    It  is  a  native  of  Franco. 

N.  unicolor.  Scape  10-15-flowered.  It  is  found  at  the  base  of 
Vesuvius. 

C.  Leaves  convoluto-setaceous. 
N.  serotinus.    Scape  1-flowered.    It  is  found  near  Palermo,  on 
open  hills. 

N.  cupanianus  has  the  scape  1-7-flowered,  and  is  found  on  the  coasts 
of  Corsica,  Sardinia,  Calabria,  and  Sicily. 

B.  Leaves  semi-cylindrical  and  channeled. 

N.  latus  has  the  scape  1-3-flowered.    Found  near  Grasse,  in  France. 

N.  ochroleucus.    Scape  4-8-flowered.    Found  in  fields  near  Toulon. 

N.  odoi-us.  Scape  1-5-flowered.  It  is  found  in  the  fields  and  olive- 
grounds  of  Lucca. 

N.  Jonquilla,  the  Jonquil.  Scape  2-6-flowered.  It  is  found  in 
Italy.    N.  intermedins  is  probably  a  variety  of  this  species. 

N.  Bulbocodium.  Scape  1-flowered.    A  native  of  heaths  in  France. 

The  species,  from  their  hardiness  or  gay  colours,  or  sweet  smell, 
have  long  been  favourite  objects  of  cultivation,  especially  the  Daffodils, 
Jonquils,  and  Tazettas.  A  very  full  account  of  them  will  be  found 
in  the  '  Amaryllidaceoe '  of  tbe  Honourable  and  Reverend  WiUiam 
Herbert,  p.  292  (8vo.,  London,  1837),  who  however  divides  the  genus 
into  six  others,  after  the  example  of  Salisbury  and  Haworth  ;  but  as 
those  genera  are  not  likely  to  be  adopted  by  botanists,  with  the  excep- 
tion perhaps  of  the  genus  Corbularia,  no  account  need  be  given  of 
them.  With  regard  to  Corbularia,  to  which  the  name  of  Hoop-Petticoat 
Narcissus  is  given,  and  of  which  five  supposed  species  are  enumerated, 
the  peculiar  form  of  the  flower  and  the  delicate  stamens  of  that  plant 
may  perhaps  entitle  it  to  be  regarded  as  a  peculiar  genus  ;  the  species 
are  pretty,  all  yellow  flowered,  with  the  single  exception  of  C.  cantabrica, 
a  little  plant  with  white  flowers  found  on  the  mountains  of  Biscay  and 
the  Pyrenees,  but  now  lost  in  our  gardens. 

NARDO'STACHYS,  a  genus  of  Plants  belonging  to  the  natural 
order  Valerianacea.  The  limb  of  the  calyx  is  5-parted ;  the  lobes 
ovate,  oblong,  acute,  leafy,  somewhat  toothed  and  permanent ;  the 
corolla  is  regular,  ecalcarate,  obtusely  5-lobed  and  bearded  in  the 
throat ;  there  are  4  stamens,  which  are  attached  to  the  bottom  of  the 
corolla.  The  species  are  herbs  with  sweet-scented  perennial  roots, 
which  are  beset  with  erect  fibres  at  the  neck. 

N.  Jatamansi  is  a  dwarf  herbaceous  plant  with  a  long  hairy  tap- 
root. The  stems  are  perennial,  very  short,  and  simply  divided  into  a 
number  of  shaggy  scaly  crowns,  from  which  the  leaves  are  produced ; 
the  branches  erect,  downy,  and  a  few  inches  high ;  leaves  obovate, 
lanceolate,  5-ribbed,  downy,  those  at  the  base  acute,  the  upper  ones 
obtuse ;  the  flowers  are  of  a  pale  pink  colour,  clustered  in  the  axils  of 
tbe  upper  leaves,  which  form  a  kind  of  involucre  for  them.  It  is  a 
native  of  Nepaul,  on  the  Himalaya  Mountains,  and  in  Delhi,  Bengal, 
aud  the  Deccan.  This  species  is  the  true  Spikenard  of  the  ancients, 
and  is  esteemed  not  only  as  a  perfume  but  as  a  stimulant  medicine. 
Oriental  writers  give  it  as  a  remedy  for  a  multitude  of  diseases,  and 
it  seems  to  be  really  valuable  in  cases  of  epilepsy  and  hysteria. 

N.  grandijlora  has  a  glabrous  stem,  oblong  glabrous  leaves,  with 
solitary  terminal  flowers ;  the  capsule  is  downy,  and  the  lobes  of  the 
calyx  evidently  denticulated.    It  is  a  native  of  Nepaul  and  Kuniaon. 

(Lindley,  Flora  Mcdica.) 

NARDUS,  a  genus  of  Grasses  belonging  to  the  tribe  RotbeUice.  It 
has  the  spikelets  in  two  rows  on  one  side  of  tbe  rachis  of  one  flower ; 
glumes  absent ;  outer  pale  keeled,  tapering  into  a  subulate  point ; 
stigmas  elongate,  filiform,  protruded  at  the  apex  of  the  flower. 

Si  •  " 
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N.  stricta,  the  Mat-Grass,  is  a  British  species.  It  has  the  stem  and 
leaves  erect,  slender,  rigid;  it  is  5  to  8  inches  in  height;  the  spike  is 
close  ;  the  outer  pale  has  a  short  rough  coriaceous  ofteu  purplish  awn, 
the  inner  pale  is  membranous.    It  is  a  native  of  moors  and  heaths. 

(Babington,  Manual  of  British  Botany.) 

NARDUS  is  also  a  name  given  to  the  plant  supposed  to  yield 
Spikenard.  [Spikenard.] 

NARTHE'CIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Juncacecs.  The  perianth  is  partly  coloured,  of  6  linear-lanceolate 
persistent  leaves.  The  filaments  are  woolly,  and  the  style  undivided. 
It  has  a  simple  obtuse  stigma.  The  capsules  pyramidal,  3-celled  and 
3-valved.  The  placenta  extends  only  a  short  distance  up  the  inner 
edgo  of  the  dissepiment.  The  needs  have  a  long  filiform  appendage 
at  each  end. 

N.  ossifragum,  the  only  British  species,  has  linear  sword-shaped 
leaves,  pedicels  with  one  bract  at  the  base,  and  another  above  their 
middle.  The  perianth  longer  than  the  stamens,  and  considerably 
Bhorter  thau  the  capsules.  The  flowers  are  bright-yellow.  This  species 
is  distinguished  especially  by  its  seeds.    It  is  found  in  turfy  bogs. 

(Babington,  Manual  of  British  Botany.) 

NARWHAL.  [Cetacea.] 

NASA'LIS  (Geoffroy),  a  remarkable  genus  of  Monkeys  established 
on  the  '  Guenon  a  long  Ncz '  of  Buffon,  the  Proboscis-Monkey  of  Shaw, 
Simia  Nasica  of  Schreber,  Nasalis  larvatus  of  Geoffroy,  the  Kahau. 

The  enormous  development  of  the  nose  in  the  Kahau  is  not  dependent 
on  bone.  The  nasal  bones  are  no  more  elevated  than  they  are  in  the 
rest  of  the  Simiadcs,  as  will  be  perceived  from  the  following  cut  of 
the  skull  of  a  Proboscis-Monkey  in  the  Museum  of  the  Zoological 
Society  of  London. 


Skull  of  Kahau  [Simia  nasalit). 


The  figure  given  below  was  reduced  from  the  drawing  of  a  female, 
when  newly  taken  from  the  cask  of  spirit  in  which  the  body  was 
preserved  :  the  specimen  came  from  Borneo,  and  is  now  to  be  seen, 
but  with  the  nose  deteriorated  by  drying,  in  the  Museum  of  that 
Society.  It  is  said  that  the  animal  has  the  power  of  dilating  this 
organ  to  an  enormous  size  by  inflation. 


Face  of  Kahau  (female). 


Audebert  gives  the  following  view  of  the  nose,  as  seen  from  beneath. 


Nose  of  Kahau,  seen  from  beneath. 


The  following  account  of  this  Monkey  is  given  by  Mr.  Martin. 

"  The  genus  Nasalis,  of  which  the  '  Guenou  a  long  Nez  '  of  Buffon 
('Suppl.,'  vii.)  or  Proboscis-Monkey  of  Shaw,  is  the  type,  was  founded 
by  Geoffroy  St.  Hilaire  in  his  '  Tableau  des  Quadrumanes,'  published 
in  the  '  Annales  du  Musdum  d'Histoire  Naturelle'  for  1812.  In  this 
outline  of  the  Simiada;  the  genera  Semnopithecus  and  Cercopithecus 
are  blended  together  under  the  latter  title ;  but  from  this  group  are 
excluded  two  Monkeys,  the  Douc,  constituting  the  type  of  the  genus 
Pygathrix  (Lasiopyga  111.)  and  the  '  Guenon  a  long  Nez.'  With  respect 
to  the  genus  Pygathrix  or  Lasiopyga,  founded  upon  the  alleged  want 
of  callosities,  most  naturalists,  I  believe  (aware  of  the  error  committed 
both  by  Geoffroy  and  Illiger,  in  describing  from  an  imperfect  skin), 
have  regarded  it  as  merging  into  the  genus  Semnopithecus,  at  least 
provisionally,  until  the  internal  anatomy  of  its  assumed  representative 
be  known. 

"  The  characters  of  the  genus  Nasalis,  formed  for  the  reception  of 
the '  Guenon  a  long  Nez '  {Simia  Nasica,  Schreb. ;  Cercopithecus  larvatus, 
Wurmb),  are  laid  down  as  follows  : — 

" '  Muzzle  short,  forehead  projecting,  but  little  elevated ;  facial 
angle  50°  ;  nose  prominent,  and  extremely  elongated  ;  ears  small  and 
round.  Body  stout.  Cheek-Pouches.  Anterior  hands,  with  four  long 
fingers  and  a  short  thumb,  ending  where  the  index-finger  begins; 
posterior  hands  very  large,  with  fingers  stout,  especially  the  thumb. 
Callosities  large.    Tail  longer  than  the  body.' 

"At  a  subsequent  period  however,  in  his  'Cours  de  l'Histoire 
Naturelle,'  published  in  1828,  Geoffroy,  adopting  the  genus  Semnopi- 
thecus, established  by  F.  Cuvier,  places  the  '  Guenon  a  long  Nez ' 
within  its  limits,  doubtfully,  it  is  true,  and  with  the  acknowledgment 
that  his  genus  Nasalis  has  not  been  generally  adopted,  but  at  the 
same  time  with  a  bias  in  its  favour ;  for,  observing  that  the  manners 
of  these  Monkeys  are  those  of  the  Semnopitheci,  he  adds,  'Cependant, 
il  ne  nous  parait  encore  ddmontrd  que  le  singe  nasique  soit  une  verit- 
able semnopitheque,  et  il  est  fort  possible  que  lorsque  l'espece  sera 
moins  imparfaitement  connue,  on  soit  oblige"  de  rdtablir  le  genre 
Nasalis,  dans  lequel  on  l'isolait  autrefois,  mais  qui  n'est  pas  dtd  admis 
par  la  plupart  dea  auteurs  modernes.' 

"  Setting  aside  the  singular  conformation  of  the  nose,  so  remarkable 
in.the  Simia  nasalis,  its  external  characters  are  not  different  from 
those  of  the  Semnopitheci  in  general ;  and  it  is  to  be  observed  that  in 
a  second  species,  lately  added  by  Mr.  Vigors  and  Dr.  Horsfield,  under 
the  title  of  Nasalis  reewvus,  the  proportions  of  this  part  of  the  face 
are  much  diminished,  and  its  form  also  modified.  This  species  (which 
though  doubted  by  some  as  being  distinct,  is,  we  believe,  truly  so) 
takes  an  intermediate  station  between  the  Simia  nasalis  and  the 
ordinary  Semnopitheci  with  flat  noses,  thereby  showing  that  the  trans- 
ition in  this  particular  character  is  not  abrupt ;  even  were  it  so,  an 
isolated  point  of  this  nature  does  not  form  a  philosophical  basis  upon 
which  to  ground  a  generic  distinction. 

"  So  far  I  have  alluded  to  external  characters  only  ;  it  remains  for 
me  to  give  some  acaount  of  the  anatomical  characters  of  this  singular 
Monkey,  of  which,  as  far  as  I  can  learn,  modern  naturalists  do  not 
appear  to  be  aware. 

"  It  would  seem  that  M.  Otto,  who  described  the  sacculated  form 
of  the  stomach  in  one  of  the  Monkeys  of  the  genus  Semnopithecus,  is 
not  the  first  observer  of  this  peculiarity,  for  I  find  that  Wurmb,  in 
the  '  Memoirs  of  the  Society  of  Batavia,'  notices  this  point  in  the 
anatomy  of  an  individual  of  the  Simia  nasalis.  After  giving  some 
interesting  details  respecting  the  habits  and  manners  of  the  species, 
he  proceeds  as  follows  : — '  The  brain  resembles  that  of  man ;  the  lungs 
are  of  a  snow-white  colour ;  the  heart  is  covered  with  fat,  and  this  is 
the  only  part  in  which  fat  is  found.  The  stomach  is  extraordinarily 
large,  and  of  an  irregular  form ;  and  there  is  beneath  the  skin  a  sac 
which  extends  from  the  lower  jaw  to  the  clavicles.'  Audebert  (with 
whose  work,  'Histoire  des  Singes,'  Geoffroy  St.  Hilaire  was  well 
acquainted)  refers  to  this  account  of  Wurmb ;  yet  Geoffroy  does  not, 
as  far  as  I  can  find,  advert  to  these  points,  unless  indeed  his  state- 
ment of  the  presence  of  cheek-pouches  be  founded  on  the  observation 
of  a  sac  extending  from  the  lower,  jaw  to  the  clavicles ;  and  if  so,  he 
has  made  a  singular  mistake,  for  the  sac  in  question  is  laryngeal,  and 
the  words  as  they  stand  cannot  be  supposed  to  mean  anything  else.  I 
know  of  no  Monkey  whose  cheek-pouches  extend  beneath  the  skin  to 
the  clavicles ;  but  the  laryngeal  sacs  in  the  Orang  and  Gibbons,  and 
also  in  the  Semnopitheci  themselves,  are  remarkable  for  development. 
It  is  evident  however,  from  the  silence  of  M.  Geoffroy  St.  Hilaire 
respecting  the  laryngeal  sacculus  in  the  Proboscis-Monkey,  that  he 
was  not  aware  of  the  real  character  of  the  structure  to  which  Wurmb 
had  alluded.  With  respect  to  the  structure  of  the  stomach,  neither 
Wurmb  nor  M.  Otto  drew  any  general  inferences  from  it;  they 
described  it  as  it  presented  itself  in  single  species,  and  regarded  it  in 
an  isolated  point  of  view ;  it  is,  if  I  mistake  not,  to  Mr.  Owen  that 
we  owe  its  reception  as  an  anatomical  character  extant  throughout  the 
Semnopitheci.    ('  Transactions  of  the  Zoological  Society.') 

"  The  statement  of  Wurmb  respecting  the  stomach  and  laryngeal 
apparatus  of  the  Proboscis-Mookey  I  have  lately  been  enabled  t» 
confirm. 

"  In  every  essential  point  the  stomach  is  the  same  as  in  all  the 
Semnopitheci  hitherto  examined  :  it  consists  of  a  large  cardiac  pouch, 
with  a  strong  muscular  band  running  as  it  were  around  it  so  as  to 


1061 


NASALIS. 


NA8UA. 


divido  it  into  two  compartments,  nn  uppor  and  lower,  slightly  cor- 
rugated into  uacculi;  the  cardiac  apox  of  tho  uppor  pouch  projects  an 
a  distinct  sacculus  of  an  oval  form,  and  is  not  bilid.  From  this  upper 
pouch  runs  a  long  and  gradually  narrowing  pyloric  portion,  corrugated 
into  sacculi  by  means  of  throo  muscular  bands,  of  which  ono  is  con- 
tinued from  the  band  dividing  tho  cardiac  pouch  into  two  compart- 
ments. The  elongatod  pyloric  portion  sweeps  around  tho  lower  cardiac 
pouch. 

"  The  lungs  consisted  of  two  lobes  on  each  side,  tho  fissure  dividing 
the  lobes  on  the  right  side  being  tho  most  complete. 

"  The  laryngeal  sac  was  of  enormous  size,  and  singlo.  It  extonded 
over  the  whole  of  the  throat,  and  advanced  below  the  clavicles,  com- 
municating by  means  of  a  single  but  largo  opening  with  the  larynx. 
This  opening  is  on  the  left  side,  botweon  tho  larynx  and  the  os  hyoidos, 
and  is  capable  of  being  closed  by  ineaus  of  a  muscle  arising  from  the 
anterior  apex  of  the  os  hyoides,  and  running  down  the  central  aspect 
of  tho  trachea  to  the  sternum.  The  contraction  of  this  muscle  draws 
the  os  hyoides  down,  so  as  to  press  upon  the  edge  of  the  thyroid 
cartilage. 

"  There  were  no  cheek-pouches,  nor  any  traces  of  them. 

"  The  teeth  were  much  worn,  but  the  fifth  tubercle  of  the  last 
molar  tooth  of  tho  lower  jaw  was  very  distinct."  ('  Zool.  Proc.,' 
1837.) 

Simia  nasalis,  the  Kahau,  is  of  a  reddish-brown  colour,  except  tho 
light-coloured  tail,  lower  part  of  the  back,  and  some  light-coloured 
markings  on  the  arms.  Height  about  3  feet,  when  nearly  erect.  Female 
rather  less,  and  destitute  of  the  light  markings  on  tho  back,  &c.  Nose 
and  face  darkish-brown. 


Kahau  [Simia  nasalis),  Audebert. 


This  species  is  a  native  of  Borneo.  Their  habits  are  gregarious, 
and  they  are  said  to  collect  in  great  troops  upon  the  trees  bordering 
the  rivers  at  sunrise,  darting  from  tree  to  tree  with  great  activity, 
sometimes  springing  a  distance  of  15  feet.  Their  name,  Kahau,  is 
supposed  to  be  given  to  them  from  their  continued  cries,  which  are 
considered  to  resemble  that  word  in  their  expression.  Their  disposi- 
tion is  said  to  be  bad.  M.  Lesson  notices  a  statement  that  the  species 
is  also  a  native  of  Cochin  China ;  but  he  gives  no  authority  for  this 
locality. 

Mr.  Vigors  and  Dr.  Horsfield,  in  their  paper  '  On  the  Mammalia  in 
the  Zoological  Museum,'  after  noticing  the  species  above  described, 
mention  another  form,  of  which  two  specimens,  almost  equally  dis- 
tinguished by  the  extension  of  the  nose,  but  having  that  member 
turned  up  instead  of  being  recumbent,  brought  also  from  Borneo,  are 
in  the  same  collection.  This  is  the  form  alluded  to  above  by  Mr. 
Martin,  and  is  thus  characterised  by  Mr.  Vigors  and  Dr.  Horsfield, 
under  the  name  of  Nasali3  recurvus.  It  is  to  be  remarked  that  they 
were  also  preserved  in  spirit,  and  consequently  were  not  subject  to 
the  same  contraction  of  the  soft  parts  of  the  nose  as  might  have 
occurred  in  dried  skins. 

It  has  the  head,  neck,  shoulders,  and  thighs  rufous  above ;  abdomen 
paler  ;  middle  of  the  back  reddish-gray ;  inside  of  arms  and  thighs, 
lower  part  of  the  back,  and  tail,  gray  ;  tail  below,  white.  Size  about 
one-third  less  than  the  Kahau. 

Mr.  Vigors  and  Dr.  Horsfield  observe  that  the  general  colour  and 
markings  of  this  animal  correspond  with  those  of  the  Kahau.  The 
skin  of  the  face  however,  they  remark,  is  reddish  in  N.  recurvus,  where 
in  the  other  species  it  is  black.  In  A7,  recurvus,  they  add,  the  beard  is 
very  prominent ;  but  in  the  Kahau  the  hairs  on  the  chin  scarcely 
assume  the  appearance  of  a  beard. 


Mr.  Vigors  and  Dr.  Horsfield  state  that  it  has  been  suggested  that 
this  may  bo  tho  young  of  tho  Kahau ;  but  they  state  that  they  cannot 
allow  themselves  to  come  to  tho  condition  that  they  are  the  name, 
with  so  great  a  disproportion  of  tho  facial  angles,  in  the  absence  of 
some  stronger  grounds  than  mero  conjecture.  Its  teeth,  they  remark, 
showed  no  signs  of  being  otherwise  than  adult. 


Profile  of  Nasalis  recun 


Mr.  Swaiuson  appears  to  agree  with  Mr.  Vigors  and  Dr.  Horsfield, 
and  Mr.  Martin,  in  considering  N.  recurvus  distinct ;  for  lie  gives  the 
number  of  species  of  Nasalis  as  two.  ('  Natural  History  and  Classifi- 
cation of  Quadrupeds.') 

NASSA.  [Entomostomata.] 

NASTU'RTIUM,  an  old  word  applied  to  some  kind  of  pungent 
herb,  such  as  Cress.  By  the  English  of  the  present  day  it  is  given  to 
the  Tropwolum  majus  [Tropveolum],  an  American  annual  with  pungent 
fruit ;  by  botanists,  to  tho  Water-Cress  and  plants  allied  to  it ;  by  the 
Romans  it  was  applied  to  a  plant  resembling  Mustard  in  its  qualities. 

The  species  now  referred  to  the  genus  Nasturtium  were  formerly 
included  uuder  Sisymbrium.  Nasturtium  was  separated  by  Brown, 
aud  is  principally  distinguished  by  the  position  of  the  cotyledons,  a 
point  of  primary  importance  in  the  whole  order  of  Brassicaccce.  In 
Sisymbrium  the  cotyledons  are  folded  with  their  back  upon  the  radicle, 
whilst  in  Nasturtium  their  edges  are  presented  to  it ;  in  the  former  the 
cotyledons  are  said  to  be  incumbent,  in  the  latter  accumbent. 

N.  officinale  (Sisymbrium  Nasturtium),  the  Common  Water-Cress.  In 
addition  to  the  characters  of  the  genus,  this  plant  is  known  principally 
by  the  form  of  its  leaves.  The  leaf  is  composed  of  from  5  to  7  leaflets, 
which  are  arranged  opposite  each  other  on  a  common  petiole  with  a 
terminal  leaflet.  The  leaflets  are  somewhat  heart-shaped  and  slightly 
waved  and  toothed ;  they  are  succulent,  and  their  surface  is  smooth. 
The  terminal  leaflet  is  always  largest.  The  upper  leaves  do  not 
separate  into  distinct  leaflets,  being  pinnatifid  with  narrow  segments. 
The  petiole  of  the  leaf  does  not  in  any  manner  embrace  the  stem.  The 
flowers  are  white,  and  the  pods,  when  ripe,  are  about  an  inch  long. 
It  is  a  native  of  rivulets  throughout  the  world,  and  is  very  plentiful 
in  Great  Britain.  It  has  a  warm  agreeable  flavour,  and  has  long  been 
one  of  the  most  popular  plants  as  a  salad.  It  was  formerly  much 
used  in  medicine  as  a  diuretic  and  anti-scorbutic,  but  its  great  con- 
sumption now  is  as  an  article  of  diet.  As  it  frequently  grows  amongst 
plants  that  are  not  wholesome,  and  that  bear  to  it  a  general  resemblance, 
it  would  be  well  for  every  one  to  be  acquainted  with  its  characters. 
The  plant  most  frequently  mistaken  for  it,  especially  when  out  of 
flower,  is  the  fool's  water-cress.  [Sitjm.]  From  this  it  may  be  always 
distinguished,  and  in  fact  from  all  other  Umbelliferce,  by  the  petioles 
of  the  leaves  not  forming  a  sheath  round  the  stem. 

The  Water-Cress  is  cultivated  to  a  very  great  extent  in  the  neigh- 
bourhood of  London.  The  plants  are  placed  out  in  rows  in  the  bed 
of  a  clear  stream  in  the  direction  of  the  current,  and  all  that  is  required 
for  their  successful  growth  is  replanting  occasionally  and  keeping  the 
plants  clear  of  mud  and  weeds ;  sandy  and  gravelly  bottoms  are  best. 
"  Some  market-gardeners  who  can  command  only  a  small  stream  of 
water,  grow  the  water-cress  in  beds  sunk  about  two  feet  in  a  retentive 
soil,  with  a  very  gentle  slope  from  one  end  to  the  other.  Then, 
according  to  the  slope  and  length  of  the  bed,  dams  are  made  six 
inches  high  across  it,  at  intervals,  so  that  when  these  dams  are  full, 
the  water  may  rise  not  less  than  three  inches  on  all  the  plants  included 
in  each.  The  water,  being  turned  on,  will  circulate  from  dam  to 
dam,  and  the  plants,  if  not  allowed  to  run  to  flower,  will  afford 
abundance  of  young  tops  in  all  but  the  winter  months."  (G.  Don.) 
Water-Cresses  grown  in  this  way  have  not  so  fine  a  flavour  as  those  from 
natural  streams. 

N.  sylvestre  is  a  less  common  species.  It  is  found  on  river  banks 
and  in  wet  places.  It  is  distinguished  from  the  last  by  having  yellow 
flowers,  and  by  its  petals  being  twice  as  long  as  the  calyx. 

N  palustre  is  also  a  native  of  wet  places.  It  has  a  fibrous  root  and 
small  flowers,  with  the  petals  only  as  long  as  the  calyx.  The  two  last 
are  also  natives  of  Great  Britain. 

Other  European  species  are  N.  lippisense,  N.  pyrenaicum,  N.  anccps, 
N.  amphibium,  N.  Jiuviatilc,  N.  armoracioides,  N.  tcrrcstrc,  and  -V 
atistriacum. 

NASUA.  [VlVERRID^.] 
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NATATO'RES,  Uliger's  name  for  the  Swimming-Birds— Swans 

Ducks,  Geese,  &c.  [Ducks.] 
NATICA.  [Nerittd^.] 

NATRIX  (Laureuti),  a  genus  of  Colnbridce,  a  family  of  Snakes 
destitute  of  poison-fangs,  and  of  which  the  Common  Snake,  N.  torquala 
of  llay,  may  be  takeu  as  an  example. 

The  head  is  distinct,  oblong-ovate,  depressed,  covered  with  scuta ; 
gape  wide,  body  very  long,  nearly  cylindrical,  slender,  scales  imbri- 
cated, placed  in  longitudinal  series,  lanceolate,  generally  carinated; 
abdominal  shields  simple,  arched  at  the  margin,  caudal  shields  biserial. 
(Bell.) 


Head  and  tail  of  Natrix.    Head  seen  from  above  ;  tail  from  below. 

N.  torquata,  Ray,  Fleming,  Jenyns,  Bonaparte ;  Coluber  Natrix, 
Linn.,  Shaw,  Daudin,  Turton ;  Coluber  torquatus,  Lacdpede ;  Natrix 
vulgaris,  Laurenti ;  Tropidonotus  Natrix,  Kuhl,  Gray,  Schlegel;  Ringed 
Snake,  Pennant;  Couleuvrc  a  Collier,  Lacdpede.  It  is  the  Ringelnatter 
of  the  Germans,  and  Tomt-Orm,  Suok,  and  Ring-Orm  of  the  '  Fauna 
Suecica.' 

The  Common  or  Ringed  Snake  is  too  well-known  to  require  descrip- 
tion :  the  female  is  larger  than  the  male.  Its  food  consists  of  lizards, 
young  birds,  birds'  eggs,  mice,  and  more  particularly  frogs.  The  latter 
are  generally  capturod  by  one  of  the  hind  legs,  and  in  that  case  the 
prey  is  swallowed  alive,  and  with  the  lower  limbs  and  parts  foremost, 
the  head  still  continuing  in  its  proper  position,  and  disappearing  last. 
During  the  operation  of  deglutition  the  cries  of  the  frog  are  very 
distressing,  and  we  have  delivered  more  than  one  from  its  enemy — 
unfairly  perhaps,  in  consequence  of  being  attracted  by  the  cries  of  the 
sufferer.  The  frog  evidently  remains  alive  for  some  time  after  it  has 
been  swallowed,  in  the  course  of  which  the  jaws  of  the  pnake  are 
dilated,  and,  so  to  speak,  dislocated  in  order  to  allow  of  the  passage 
of  the  disproportioued  body  to  be  conveyed  into  the  stomach.  Mr.  Bell, 
who  gives  in  his  '  British  Reptiles '  a  very  accurate  and  clear  account 
of  the  manner  in  which  this  operation  is  performed  and  the  dilatation 
effected,  states  that  he  has  heard  a  frog  distinctly  utter  its  peculiar 
cry  several  minutes  after  it  had  been  swallowed  by  the  snake.  The 
same  zoologist  observes  that  the  frog  is  generally  taken  by  one  of  the 
hinder  extremities,  because  the  latter  is  most  frequently  in  the  act  of 
fleeing  from  its  pursuer  when  taken ;  and  in  that  case,  the  prey, 
according  to  his  experience,  is  swallowed  as  we  have  above  described; 
but  he  adds,  that  if  the  frog  be  taken  by  the  middle  of  the  body,  the 
snake  invariably  turns  it  by  several  movements  of  the  jaws,  until  the 
head  is  directed  towards  the  throat  of  the  snake,  when  it  is  swallowed 
head  foremost.  In  taking  lizards  or  birds,  the  snake,  as  far  as  Mr. 
Bell's  observation  goes,  always  swallows  them  head  foremost.  The 
same  author  gives  a  curious  but  painful  description  of  an  instance 
where  two  snakes  had  seized  the  same  wretched  frog,  which,  after  a 
long  and  painful  struggle,  and  some  fighting  between  the  snakes,  was 
swallowed  by  the  victor. 

When  the  skin  of  the  common  snake  has  been  just  cast,  it  is  a  very 
beautiful  serpent,  and  those  who  have  seen  it,  as  we  have,  gracefully 
swimming  with  elevated  head  and  neck,  and  with  the  sun  shining  on 
its  '  enamelled  skin,'  as  it  crossed  the  limpid  water  of  some  clear 
stream  or  little  lake,  will  acknowledge  its  elegance  and  beauty.  Mr.  Bell 
has  the  following  observations  upon  the  subject  of  this  change  of  the 
skin.  "  Snakes,  like  most  other  Reptilia,  shed  their  cuticle  or  outer 
skin  at  greater  or  les3  intervals.  It  is  a  mistake  to  assign  a  particular 
period  to  this  process  ;  some  have  stated  it  to  occur  once,  some  twice 
in  the  summer;  but  I  have  found  it  to  depend  upon  the  temperature 
of  the  atmosphere,  and  on  the  state  of  health,  and  the  more  or  less 
frequent  feeding  of  the  animal.  I  have  known  the  skin  shed  four  or 
five  times  during  the  year.  It  is  always  thrown  off  by  reversing  it ; 
so  that  the  transparent  covering  of  the  eyes,  and  that  of  the  scales 
also,  are  always  found  in  the  exuvise.  Previously  to  this  curious 
circumstance  taking  place,  the  whole  cuticle  becomes  somewhat 
opaque,  the  eyes  are  dim,  and  the  animal  is  evidently  blind.  It  also 
becomes  more  or  less  inactive,  until  at  length,  when  the  skin  is  ready 
to  be  removed,  being  everywhere  detached,  and  the  new  skin  perfectly 
hard  underneath,  the  animal  bursts  it  at  the  neck,  and  creeping 
through  some  dense  herbage,  or  low  brushwood,  leaves  it  attached, 
and  conies  forth  in  far  brighter  and  clearer  colours  than  before." 


White  and  others  have  remarked  an  offensive  power  in  thus  creature, 
that  of  1  stinking  se  defendendo,'  as  White  describes  it.  He  adds,  "  I 
knew  a  gentleman  who  kept  a  tame  snake,  which  was  in  its  person  as 
sweet  as  any  animal  while  in  good  humour  and  unalarmed ;  but  aa 
soon  as  a  stranger  or  a  dog  or  cat  came  in,  it  fell  to  hissing,  and 
filled  the  room  with  such  nauseous  effluvia  as  rendered  it  hardly  sup- 
portable." But  this  offensive  odour,  which  is  expelled  from  certain 
glands,  is  not  emitted  in  self-defence  alone.  It  is  also  said  to  be  the 
concomitant  of  sexual  excitement. 

The  ringed  snake  is  oviparous,  as  is  the  rest  of  the  genus.  The 
eggs,  to  the  number  of  16  or  20,  are  deposited  in  a  connected  chain 
in  some  dung-heap  or  warm  situation,  the  connection  being  effected 
by  a  glutinous  substance,  and  there  left  till  the  heat  of  the  place  or 
of  the  sun  calls  the  young  into  life.  Preparations  illustrative  of  the 
anatomy  of  the  Snake  are  to  be  seen  in  the  Museum  of  the  Royal 
College  of  Surgeons  of  England. 

The  common  snake  commences  its  hybernation  in  some  warm  hedge, 
under  the  root  of  a  tree,  or  other  sheltered  situation,  about  the  end 
of  autumn ;  and  then  they  coil  themselves  up,  sometimes  in  numbers, 
till  the  spring  again  brings  them  forth.  Many  instances  of  tame  snakes 
have  been  recorded.  Mr.  Bell  gives  the  following  account,  showing 
that  snakes  may  be  made  to  distinguish  those  who  caress  and  feed 
them.  "  I  had  one  many  years  since,  which  knew  me  from  all  other 
persons  ;  and  when  let  out  of  his  box  would  immediately  come  to  me, 
and  crawl  under  the  sleeve  of  my  coat,  where  he  was  fond  of  lying 
perfectly  still,  and  enjoying  the  warmth.  He  was  accustomed  to  come 
to  my  hand  for  a  draught  of  milk  every  morning  at  breakfast,  which 
he  always  did  of  his  own  accord,  but  he  would  fly  from  strangers  and 
hiss  if  they  meddled  with  him." 


Common  or  Kinged  Snake  {Natrix  torqunta). 


The  editor  of  the  last  edition  of  Pennant's  'British  Zoology,'  the 
Rev.  L.  Jenyns,  and  Mr.  Bell,  are  all  of  opinion  that  the  Dumfries- 
shire Snake  of  Sowerby's  '  British  Miscellany'  is  probably  an  immature 
variety  of  this  species.  The  editor  of  Pennant  seems  however  to  be 
in  doubt  whether  it  is  the  young  of  the  Aberdeen  Snake,  Anguis  Eryx, 
or  of  the  Natrix  here  treated  of.  But  there  can,  we  apprehend,  be 
hardly  any  doubt  that  the  Dumfriesshire  Snake  is  the  young  of  N. 
torquata.  The  Aberdeen  Snake  is  nothing  more  than  the  Slow-Worm 
or  Blind- Worm.  [Blind- Wokm.]  Mr.  Macgillivray  states  that  he  ha3 
never  seen  the  Ringed  Snake  in  Scotland. 

Geographical  Distribution. — Europe,  "  from  Scotland  and  the  corres- 
ponding latitude  of  the  Continent,  to  Italy  and  Sicily."  (Bell.) 

With  reference  to  the  alleged  inability  of  reptiles  to  live  in  Ireland, 
Mr.  Bell  says,  "I  have  already  mentioned  the  existence  otLacerta  agilit 
there,  and  with  respect  to  the  present  species,  the  following  is  the 
result  of  my  inquiries.  It  would  appear  not  only  that  the  Common 
Snake  is  not  indigenous  to  Ireland,  but  that  several  attempts  to  intro- 
duce it  have  totally  failed.  Mr.  Ball  some  time  since  informed  mc  of 
some  trials  of  this  kind."  Mr.  Bell  then  prints  the  following  letter  from 
Mr.  Thompson,  which  he  had  recently  received,  and  which,  as  Mr.  Bell 
observes,  gives  a  very  detailed  and  clear  account  of  the  actual  facts. 

"In  this  order  (Ophidia)  there  is  not  now,  nor,  I  believe,  ever  was 
there,  any  species  indigenous  to  Ireland.  In  the  Edinburgh  '  New 
Philosophical  Journal,'  for  April,  1835,  it  is  remarked:  'We  have 
learned  from  good  authority  that  a  recent  importation  of  snakes  has 
been  made  into  Ireland,  and  that  at  present  they  are  multiplying 
rapidly  within  a  few  miles  of  the  tomb  of  St.  Patrick.'  '  I  never,' 
proceeds  Mr.  Thompson,  '  heard  of  this  circumstance  until  it  was 
published,  and  subsequently  endeavoured  to  ascertain  its  truth,  by 
inquiring  of  the  persons  about  Downpatrick  (where  the  tomb  of  St. 
Patrick  is)  who  are  best  acquainted  with  these  subjects,  not  one  of 
whom  had  ever  heard  of  snakes  being  in  the  neighbourhood.  Recol- 
lecting that  about  the  year  1831,  a  snake  (N.  torquata),  immediately 


IMS  NATROLITE.  _^ 

after  being  killed  at  Milecrons,  was  brought  by  somo  country-peopl* 
in  great  consternation  to  my  friend  Dr.  J.  L.  Drummond,  I  though* 
this  might  be  one  of  those  alluded  to  ;  and  recently  made  inquiry  o' 
James  Clealand,  Esq.  of  Ruth  Gael  House  (county  Down),  26  miles 
distant  in  a  direct  line  from  Downpatrick,  respecting  snakes  said 
to  have  been  turned  out  by  him.  I  was  favoured  by  that  gentleman 
with  the  following  satisfactory  reply :— "  The  report  of  my  having 
introduced  snakes  into  this  country  is  correct.  Being  curious  to  ascer- 
tain whether  the  climate  of  Ireland  was  destructive  to  that  class  of 
reptiles,  about  six  years  ago  I  purchased  half  a  dozen  of  them  in  Covent 
Garden  market  in  London ;  they  had  been  taken  some  time,  and  were 
quite  tame  and  familiar.  I  turned  them  out  in  my  garden ;  thoy 
immediately  rambled  away;  one  of  them  was  killed  at  Milecross," — 
that  alluded  to  as  having  been  brought  to  Mr.  Drummond,— three 
miles  distant,  in  about  a  week  after  its  liberation  ;  and  throo  others 
were  shortly  afterwards  killed  within  that  distance  of  the  place  where 
they  were  turned  out ;  and  it  is  highly  probable  that  the  remaining 
two  met  with  a  similar  fate,  falling  victims  to  a  reward  which  it 
appears  was  offered  for  their  destruction.'  " 

To  this  Mr.  Bell  adds,  that  it  certainly  does  not  appear  that  the 
failure  of  these  attempts  to  introduce  snakes  into  Ireland  is  to  be 
attributed  to  anything  connected  with  the  climate,  or  other  local 
circumstances,  but  rather  to  the  prejudices  of  the  inhabitants ;  nor  is 
there  reason  to  believe  that  their  absence  from  Ireland  is  other  than 
purely  accidental.    ('British  Reptiles.')  [Ophidia.] 

NATROLITE,  a  Mineral  belonging  to  the  family  of  Zeolites.  It  occurs 
in  right  rhombic  prisms,  usually  slender,  and  terminated  by  a  short 
pyramid.  The  cleavage  is  perfect.  It  also  occurs  in  globular,  stellated, 
and  divergent  groups,  consisting  of  delicate  acicular  fibres,  which  often 
terminate  in  acicular  prismatic  crystals.  The  colour  is  white,  or  inclining 
to  yellow,  gray,  or  red.  The  lustre  is  vitreous.  It  is  transparent  to 
translucent.  Its  hardness  is  4*5  to  5'5  ;  its  specific  gravity  is  2-14  to 
2-23.    It  has  the  following  composition  : — 

Silica  48-0 

Alumina  26-5 

Soda  16-2 

Water      .'  93 

 100 

It  becomes  opaque  before  the  blow-pipe,  and  fuses  to  a  glassy  globule. 
It  is  found  in  amygdaloidal  trap,  basalt,  and  volcanic  rocks. 

Scolecite  resembles  Natrolite,  and  differs  in  containing  lime  in  place 
of  soda. 

Poohnalite  is  a  related  species,  from  Poohua,  Hindustan. 

Mesole  is  another  related  species,  occurring  usually  in  impregnated 
globules,  having  a  flat  columnar  or  radiated  structure,  with  a  pearly  or 
silky  lustre. 

Harringtonite,  from  the  north  of  Ireland,  and  Brcvicile,  from  Brevig, 
Norway,  appear  to  be  identical  with  Mesole. 

Mesolype  is  an  old  species  of  Mineral,  embracing  the  various  forms 
here  enumerated. 

(Dana,  Mineralogy.) 

NATRON.  [Sodium.] 

NATTER-JACK,  or  NATTER-JACK  TOAD,  the  English  name 
for  the  Bufo  Calamita  of  Laurenti.  Its  colour  is  light-yellowish, 
inclining  to  brown,  and  clouded  with  dull  olive  ;  but  its  most  distin- 
guishing mark  is  the  bright-yellow  line  running  along  the  middle  of 
the  back.  The  warts  or  glands  on  the  body  and  the  large  glands 
behind  the  head  are  reddish  ;  the  under  parts  yellowish  spotted  with 
black,  and  the  legs  banded  with  black.  [BuFO.] 

Mr.  Bell  gives  the  following  dimensions  : — ■ 

Inches.  Lines. 

Total  length  2  8 

Length  of  fore  leg  1  3 

Length  of  hinder  leg  '    2  2 
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Nattcr-Jack  Toad  (Bufo  Calamita). 

NATURAL  ORDERS  OF  PLANTS.  [Botany  j'Exogens;  Endo- 
ypn;  Acbogkns.] 


NAU'CLEA,  a  genus  of  Plants  belonging  to  tho  natural  order 
Rubiacea.  It  has  a  calyx  with  an  oblong  tube  and  a  short  truncate 
or  6-toothed  limb ;  tho  corolla  is  funnel-shaped,  with  a  slender  tube,  a 
naked  throat,  and  6  spreading  oval  oblong  lobes ;  tho  anthers  are 
inclosed,  and  always  shorter  than  the  lobes  of  the  corolla ;  tho  cap- 
sules aro  2-celled,  sessile  upon  tho  receptacle,  but  gradually  attenuated 
to  tho  base.  The  seeds  numerous,  imbricate,  winged,  fixed  to  oblong 
placenta),  which  aro  adnate  to  tho  dissepiment;  tho  embryo  is  invented 
in  a  fleshy  albumen.  Tho  loaves  are  opposite,  or  3-4  in  a  whorl, 
pctiolate,  or  sessile.  Tho  bracts  wanting  at  the  base  of  the  head  of 
flowers,  but  with  linear  paleso  among  tho  flowers,  which  are  crowded 
and  sessile.  The  species  are  unarmed  troes,  rarely  shrubs,  and  natives 
of  India  and  Africa. 

N.  Cadamba  has  brachiate  branches;  petiolate  coriaceoua  ovate 
leaves  ;  triangular  stipules  ;  terminal  solitary  peduncles,  usually 
shorter  than  the  heads,  which  aro  globose.  The  flowers  aro  orange- 
coloured,  collected  into  heads  about  the  size  of  a  small  apple  ;  tho 
style  is  white  and  exserted.  The  seeds  not  winged  ;  the  leaves  from 
5  to  1 0  inches  long.  Kudumba  is  the  native  name  of  this  tree ;  it 
flourishes  about  Calcutta  and  Malabar,  where  it  grows  to  bo  a  very 
large  tree,  and  is  ornamental  and  very  useful  from  the  extensive  shade 
it  affords. 

N.  parvifolia  has  petiolate  obovate-obtuse  leaves,  oval  stipules,  and 
terminal  solitary  peduncles ;  sometimes  tho  peduncles  are  in  triplets, 
when  the  middle  one  is  the  shortest.  It  is  a  native  of  the  East  Indies 
and  all  the  coast  of  Coromandel,  but  chiefly  in  the  mountains  of  the 
Philippines.  The  flowers  are  light  yellow  and  globular,  about  the  size 
of  a  plum.  The  wood  is  of  a  pale  chestnut-colour,  firm,  and  close- 
grained  ;  it  is  useful  for  purposes  where  it  can  be  kept  dry,  but  when 
exposed  to  wet  it  soon  decays. 

N.  cordifolia  is  prized  on  account  of  its  wood,  which  is  light  and 
durable  where  it  can  be  kept  dry.    It  answers  well  for  furniture. 

There  are  37  species  of  this  genus  enumerated,  all  of  which  are 
natives  of  the  East,  but  do  not  possess  any  peculiar  qualities  which 
entitle  them  to  particular  notice. 

The  Nauclea  Qambia  of  Hunter  ('  Linnean  Transactions,'  vol.  ix.)  is 
now  Uncaria  Qambia.  [Unoaria.] 

(Lindley,  Flora  Mediea.) 

NAUCLERUS.  [Falconidje.] 

NAU'CRATES,  a  genus  of  Fishes  of  the  Mackerel  Tribe,  having 
fusiform  bodies,  tails  heeled  at  the  side,  and  two  free  spines  before  the 
anal  fin.  The  N.  ductor  is  popularly  known  as  the  Pilot-Fish,  and  is 
remarkable  for  its  habit  of  following  vessels  often  for  many  hundred 
miles.  Mr.  Couch,  in  the  14th  volume  of  the  '  Linnean  Transactions,' 
has  recorded  an  instance  of  two  individuals  of  this  species  which 
accompanied  a  ship  from  the  Mediterranean  to  Falmouth,  where  they 
were  taken  by  a  net.  The  N.  ductor  is  about  a  foot  in  length,  and  is 
remarkable  for  the  beauty  of  its  colour,  being  of  a  silvery  pale  blue 
banded  by  broad  and  deep  transverse  dark  blue  belts. 

NAU'TILIDxE,  or  NAUTILA'CEA,  a  family  of  Cephalopodous 
Mollusca.  According  to  Lamarck,  they  constitute  the  sixth  family  of 
his  Polythalamous  Cephalopoda,  consisting  of  the  genera  Discorbitcs, 
Siderolites,  Polystomella,  Vorticialis,  Nummulites,  and  Nautilus.  To 
these  Mr.  G.  B.  Sowerby,  Jun.,  adds  Simplegas  and  Endosiphonites.  In 
the  system  of  M.  De  Blainville  it  is  the  fifth  family  of  his  Polylhala- 
macea,  and  comprises  the  genera  Orbulites,  Nautilus,  Polystomella,  and 
Lenticulina.  The  genus  Nautilus  is  the  type  of  this  family.  [Cepha- 
lopoda.] 

Linnseus  gave  the  following  as  the  generic  character  of  Nautilus : — 
"Animal  (Rumphius,  'Mus.,'  t.  17,  f.  D)  testa  univalvis,  isthmis  per 
foratis  concamerata,  polythalamia ; "  and  he  divided  the  genus  aa 
follows  : — 

I.  Spiral,  rounded. 
In  this  section  he  placed  the  epecies  N.  Pompilius,  N.  Calcar, 
N.  crispus,  N.  Beccarii,  N.  rugosus,  N.  umbilicatus,  N.  Spb-ula,  and 
N.  semiiituus.  Of  these,  all,  except  N.  Pompilius  and  N.  Spirula,  the 
latter  of  which  is  separated  as  a  cephalopodous  genus  under  the  name 
of  Spirula,  are  minute  chambered  shells,  for  the  most  part  from  the 
Adriatic  Sea. 

II.  Elongated,  sub-erect  (erectiusculi). 
In  this  section  the  species  are  N.  obliquus,  N.  Raphanistrum, 
N.  Raphanus,  N.  Oranum,  N.  Radicula,  N.  Fascia,  N.  Sipunculus, 
N.  Lcgumen,  and  N.  Orthocera.  Of  these,  all  but  N.  Orthoccra  are 
minute,  and  from  the  Adriatic  and  Mediterranean.  N.  Orthocera,  now 
established  as  a  fossil  genus  of  Cephalopods  under  the  name  of 
Orthoceras,  though  described  by  Linnaeus  as  fossil,  seems  to  have  been 
considered  by  him  as  not  without  a  living  analogue,  for  he  writes — 
"  Habitat  in  alto  pelago ;  Fossilis ; "  and  he  has  the  following  observa- 
tion : — "  Testa  frequeutissima  petrificata  in  montibus  nostris  calcareis, 
inter  omnia  fossilia  nobis  nota  saepe  longissima,  non  dum  visa 
immutata." 

M.  De  Blainville  thus  describes  the  genus : — 

Animal  having  the  body  rounded,  and  terminated  behind  by  a 
tendinous  or  muscular  filament,  which  attaches  itself  in  the  siphon 
with  which  the  chambers  of  the  shell  are  pierced ;  mantle  open 
obliquely,  and  prolonging  itself  into  a  Bort  of  hood  above ;  the  head 
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provided  with  tentacular  appendages,  which  are,  aa  it  were,  digitated, 
and  surrounding  the  aperture  of  the  mouth. 

Shell  discoid,  but  little  compressed,  with  the  back  rounded  or  sub- 
carinated,  umbilicated  or  not,  but  never  mammillated  (mamelone'e) ; 
the  chambers  simple,  invisible  externally ;  the  last  deeply  hollowed 
and  pierced  by  one  or  two  siphons. 

The  same  zoologist  thus  divides  the  genus  : — 

A.  Species  not  umbilicated,  back  rounded;  aperture  round,  a  single 
subcentral  siphon.    Ex.  N.  Pompilius,  Linn. 

B.  ^  Species  not  umbilicated,  with  a  carinated  back  and  angular 
opening.    (Angulithcs,  De  Montf.)    Ex.  -V.  triangularis. 

C.  Umbilicated  species,  with  the  back  rounded  and  a  single  siphon. 
(Oceanus,  De  Montf.)    Ex.  N.  umbilicatus. 

D.  Umbilicated  species,  with  the  back  rounded  and  two  siphons. 
(Bisiphites,  De  Montf.)    Ex.  N.  Bisiphites. 

M.  Rang,  under  the  genus  Nautilus  of  Linnoeus,  places  also 
Aganidcs,  Angulithes,  Canthropes,  Oceanus,  Bisiphites,  and  Ammonites 
of  De  Montfort.  All  De  Montfort's  genera,  except  Oceanus  and 
Ammonites,  are  fossil  only ;  the  former  he  describes  as  coming  from 
the  Moluccas.  It  is,  as  far  as  one  can  judge  from  the  figure,  a  very 
young  shell,  possibly  the  young  of  N.  Pompilius.  Ammonites  is 
described  as  coming  from  the  China  Seas,  and  is  apparently  a  species 
of  N.  umbilicatus.  De  Montfort  considers  it  as  the  type  of  a  specimen 
of  Ammonites  analogous  to  the  Ammonites,  or  Cornua  Ammonis  "ii 
cloisons  unies."  He  further  says  that  he  possessed  a  superb  petrifi- 
cation of  this  Ammonite  a  foot  in  diameter. 

The  descriptions  of  the  animal  given  by  De  Blainville  and  others 
seem  to  have  been  taken  from  the  figure  of  Rumphius.  We  therefore 
give  a  copy  of  this  figure,  which  represents  the  animal  in  a  supine 
position.  The  general  form  is  not  inaccurate,  but  the  details  are  con- 
fused, and  many  of  them  incorrect,  the  funnel  for  instance,  which  is 
erroneously  represented  as  round.  That  which  an  ordinary  spectator 
would  take  for  the  eye  is  merely  an  opening  between  the  digitations  : 
the  mantle  is  torn,  and  so  represented  as  to  mislead  the  spectator. 


Animal  of  Nautilus  Pompilius,  from  Rumphius. 


The  following  is  the  description  of  Rumphius,  and  it  has  much 
more  merit  than  his  figure  : — 

"The  fish  that  inhabits  this  shell  (the  Nautilus)  is  a  species  of 
Polypus  (that  is,  Cephalopod ;  TIoAvttovs,  Aristotle ;  Poulpe,  French), 
but  of  a  particular  aspect,  moulded  according  to  the  concavity  of 
the  shell,  which  it  does  not  quite  fill  when  it  holds  itself  retracted 
therein. 

"  The  posterior  part  of  the  body  fits  into  the  bottom  of  the  cavity, 
while  the  superior  parts  (which  are  inferior  when  the  animal  drags 
itself  along  the  bottom)  are  flattened,  but  also  rounded  off,  plaited, 
and  of  cartilaginous  texture  ;  coloured  with  brown  or  washed  with 
red ;  spotted  with  blackish  marks,  which  run  one  into  another,  as  in  the 
Cuttle-Fish  (Veelvoet).  The  posterior  part  of  the  body,  which  presses 
against  the  shell  below  the  convexity  (kiel),  and  which,  in  its  pro- 
gression, becomes  the  superior  part,  is  also  a  little  cartilaginous,  but 
not  so  much  so  as  the  anterior  parts,  which  are  covered  with  a  number 
of  cavities  (wratten). 

"  In  the  middle  of  these  parts,  in  front  of  the  head,  there  is  a  con- 
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siderable  lump  of  little  feet,  which  terminate  in  fleshy  processes  laying 
one  over  another,  and  which  cover  the  mouth  on  each  side:  these 
processes  are  formed  like  the  hand  of  a  child.  The  largest,  or  those 
which  are  exterior,  are  terminated  by  20  of  these  fingers  or  little  feet, 
each  as  long  as  half  a  finger,  as  thick  as  a  straw,  round,  smooth,  having 
none  of  those  suckers  we  see  on  the  feet  of  the  Cuttles,  but  a  little 
flattened  or  divided  at  the  end.  The  great  fleshy  processes  are  suc- 
ceeded by  others  which  are  shorter  and  have  only  16  fingers,  and  these 
are  followed  successively  by  others  still  shorter,  which  go  on  covering 
even  to  the  mouth. 

"  The  animal  can  retract  or  elongate  these  fingers  at  will,  for  they 
not  only  serve  as  feet  to  creep  withal,  but  also  as  hands  to  seize  his 
prey  and  carry  it  to  the  mouth.  This  mouth  is  armed  by  a  very  hooked 
beak,  formed  like  that  of  a  Coccatoo  or  a  Sea-Cat  (Sepia  1).  The  upper 
beak  is  large,  hooked,  dentated  on  the  edge  ;  the  lower  beak  is  small, 
concealed,  or,  as  it  were,  shut  up  in  the  upper.  Both  sharp,  and  cal- 
culated to  pierce  flesh  (vleesch).  This  beak  is  hard  as  bone,  and  its 
colour  of  a  blackish-blue,  surrounded  by  circular  lips  of  a  white  colour, 
fleshy  or  parchment-like.  These  are  produced  sometimes  so  as  to  cover 
entirely  the  beak,  which  at  other  times  is  almost  entirely  concealed  by 
a  gelatinous  deposition,  and  by  the  multitude  of  feet  which  surround 
it,  so  that  it  cannot  be  seen  without  violent  means  being  used. 

"  The  eyes  are  placed  a  little  low  down,  laterally  disposed,  very 
large,  large  as  beans,  without  an  inferior  eyelid,  pierced  in  the  middle ; 
but  we  cannot  find  the  lens  (oogappel) ;  they  are  filled  with  dark-brown 
blood. 

"  From  the  hinder  part  of  the  body,  to  wit,  that  which  rests  upon 
the  last  partition,  goes  a  long  artery  (ader)  through  all  the  partitions, 
and  through  all  the  chambers,  even  unto  the  extremity  of  the  spire, 
the  middle  hole  to  which  the  fish  hangs  fast  to  the  shell :  exceptiug 
this  part  the  chambers  are  entirely  empty,  and  it  breaks  readily  when 
the  fish  is  drawn  out.  Under  the  beak  (snuit)  is  a  half  pipe  (canal)  of 
a  rounded  form,  one  side  rolled  over  the  other,  of  a  whitish  flesh,  iike 
as  in  the  Sea-Cat  (Sepia),  and  in  this  is  concealed  a  sort  of  tongue.  It 
is  most  likely  the  same  canal  as  that  by  which  the  Zeekat  ejects  its 
black  blood."    ('  Rariteit-Kamer,'  book  ii.) 

This  figure  and  description  warmed  the  imagination  of  Denys  de 
Montfort,  who  published  a  ludicrous  representation  of  the  supposed 
animal  seated  in  its  shell,  and  expanding  its  hood  or  sail.  This  has 
been  copied  by  Shaw  ;  and  as  it  has  been  published  by  that  zoologist 
in  his  '  Lectures,'  wo  give  a  copy  of  the  monster,  which  was  meant  to 
pass  current  for  the  inhabitant  of  the  shell 


Supposed  animal  of  Nautilus  Pompilius.   Denys  de  Montfort  and  Shaw. 


It  will  now  be  necessary  to  go  back  to  the  earlier  authors,  and  to 
inquire  whether  this  animal  was  known  to  them.  After  reading  the 
following  passages,  few  will  hesitate  to  concede  that  it  was  known  to 
the  father  of  natural  history. 

Aristotle  ('  Hist.  Nat.,'  iv.  1),  after  well  describing  the  different 
Ma.Aa.Kia  (Naked  Cephalopods),  says  : — "  There  are  also  two  Polypi  in 
shells ;  one  is  called  by  some  Nautilus,  and  by  others  Nauticus.  It  is 
like  the  Polypus ;  but  its  shell  resembles  a  hollow  comb  or  pecten, 
and  is  not  attached.  This  Polypus  ordinarily  feeds  near  the  shore ; 
sometimes  it  is  thrown  by  the  waves  on  the  dry  land,  and  the  shell 
falling  from  it,  it  is  caught,  and  there  dies.  These  are  small,  and  in 
form  like  the  Bolitwnce  "  (Cephalopods  probably,  of  the  form  of  which 
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Eledonc  motchala  is  the  typo).  "  And  the  other,"  continues  Aristotle, 
"  is  in  a  shell,  like  a  snail ;  and  this  does  not  go  out  of  its  shell,  but 
remains  in  it  like  a  snail,  and  sometimes  stretches  forth  its  arms  (or 
cirri,  irXfKTdvas)  externally." 

The  first  of  these  Polypi  is  evidently  the  Nautilus  or  Pompilius  of 
Pliny  and  other  ancient  writers;  the  Aryouauta  of  Linnieus  and  the 
moderns.  [Octopoda.] 

The  second,  to  which  the  term  Pompilius  is  now  exclusively  applied, 
is  as  evidently  the  Nautilus  of  Lamarck. 

Belon  figured  the  shell  of  the  animal,  now  tormod  Nautilus  Pompilius 
(and  we  believe  that  his  figure  is  the  first  that  appeared)  under  tho 
namo  of  Nautilus  alter  seu  secundus  ;  but  it  seems  clear  that  he  was 
unacquainted  with  the  soft  parts.  Koudeletius,  apparently  confounding 
Aristotle's  two  genera  of  Polypi,  seems  to  refer  the  animal  of  the  first 
to  the  shell  of  tho  second ;  and  dwells  on  the  impossibility  of  bo 
delicate  and  feeble  an  animal  dragging  about  so  heavy  a  shell. 

Gesner  relates  that  '  Jo.  Fauconerus,'  a  celebrated  physician  of 
England,  formerly  gave  him  the  picture  of  a  Nautilus,  with  a  written 
description  (by  letter).  This  description  Gesner  gives ;  and  it  is  not 
improbable  that  the  soft  parts  there  described  may  have  been  those 
of  Nautilus  Pompilius  (it  is  clear  that  the  shell  was) ;  but  the  account 
is  so  obscure  and  brief  that  there  is  room  for  doubt,  though  the  term 
velum  is  used,  which  would  hardly  be  applicablo  to  the  palmated  arms 
or  vela  of  the  other  kind. 

We  now  return  to  the  period  which  followed  the  publication  of 
Rumphius's  figure ;  and  for  many  years  no  further  information  was 
obtained,  though  special  directions  were  given  by  the  French  and  other 
nations  to  collectors  to  be  assiduous  in  procuring  the  soft  parts.  Theso 
directions  were  given  in  vain,  and  all  was  conjecture.  Fragments  even 
of  molluscous  animals  were  caught  at  and  published  as  probable  parts 
of  this  much-desired  animal ;  and  Messrs.  Quoy  and  Gaimard  published 
their  '  Description  d'un  Fragment  de  Mollusque  Inconnu,  presume" 
Ctre  celui  du  Nautile  Flambe" '  (Nautilus  Pompilius,  Linn.),  with 
figures,  in  the  '  Annales  des  Sciences  Naturelles'  vol.  XX.  The  mate- 
rials are  not  sufficient  to  come  to  any  safe  conclusion  as  to  the  animal 
of  which  the  fragment  was  a  part,  but  it  may  now  be  confidently 
denied  that  it  is  any  portion  of  the  soft  parts  of  Nautilus  Pompilius. 
The  parenchyma  of  the  fragment  indeed  is  said  to  have  been  identical 
with  that  of  Firola  and  Carinaria.  This  fragment  is  preserved  at 
Paris  in  the  Jardin  du  Roi. 

The  recovery  of  this  interesting  animal  was  reserved  for  a  British 
voyager,  and  its  structure  has  been  demonstrated  and  illustrated  by 
Professor  Owen  in  a  most  masterly  manner. 

Mr.  George  Bennett  thus  describes  the  capture  of  this  interesting 
animal  in  his  '  Wanderings  in  New  South  Wales,'  &c. : — "  It  was  on 
the  24th  of  August,  1829  (calm  and  fine  weather,  thermometer  at  noon 
79  ),  in  the  evening,  when  the  ship  Sophia  was  lying  at  anchor  in 
Marakiui  Bay,  on  the  south-west  side  of  the  island  of  Erromanga,  one 
of  the  New  Hebrides  group,  Southern  Pacific  Ocean,  that  something 
was  seen  floating  on  the  surface  of  the  water  at  some  distance  from 
the  ship ;  to  many  it  appeared  like  a  small  dead  tortoise-shell  cat, 
which  would  have  been  such  an  unusual  object  to  be  seen  in  this 
part  of  the  world,  that  the  boat  which  was  alongside  the  ship  at  the 
time  was  sent  for  the  purpose  of  ascertaining  the  nature  of  the  floating 
object.  On  approaching  near  it  was  observed  to  be  the  shell-fish  com- 
monly known  by  the  name  of  the  Pearly  Nautilus  (Nautilus  Pompilius) ; 
it  was  captured  and  brought  on  board,  but  the  shell  was  shattered 
from  having  been  struck  with  the  boat-hook  in  capturing  it,  as  the 
animal  was  sinking  when  the  boat  approached,  and  had  it  not  been  so 
damaged  it  would  have  escaped.  I  extracted  the  fish  in  a  perfect 
state,  which  was  firmly  attached  to  each  side  of  the  upper  cavity  of 
the  shell.  On  being  brought  on  board  I  observed  it  retract  the  teuta- 
cula  still  closer  than  before,  and  this  was  the  only  sensation  of  vitality 
it  gave  after  being  caught ;  I  preserved  the  soft  parts  immediately  in 
spirits,  after  makiug  a  rude  pen-and-ink  sketch  of  its  form.  On 
breaking  the  lower  part  of  the  shell  the  chambers  or  cavities  were 
found  filled  with  water.  The  hood  has  been  stated  by  Dr.  Shaw 
('Lectures,'  vol.  ii.,  p.  165)  as  being  of  a  pale  reddish-purple  colour, 
with  deeper  spots  and  variegations  ;  the  colour  however,  as  it  appeared 
iu  this  recent  specimen,  was  of  a  dark  reddish-brown,  in  fact,  resem- 
bling the  colour  produced  by  the  Koka  on  the  stained  cloth  of  the 
Tongatabu  natives,  intermingled  with  white.  We  had  fine  weather ; 
light  winds  and  calms  a  day  or  two  previous  to  this  animal  being 
caught."  After  noticing  the  incorrectness  of  Shaw's  figure  (which,  as 
we  have  above  noticed,  was  copied  from  those  given  by  Denys  de 
Montfort),  and  the  greater  general  accuracy  of  that  of  Rumphius,  he 
informs  us  that  this  species  is  called  Kika,  Lapia,  and  Kraug  Modang, 
by  the  natives  of  Amboyna ;  and  Bia  Papeda,  Bia  Cojin,  by  the  Malays. 
Other  instances  are  recorded  by  Mr.  Bennett  of  the  capture  of  this 
animal. 

The  specimen  captured  by  Mr.  Bennett  is  preserved  in  the  Museum 
of  the  Royal  College  of  Surgeons  in  London,  and  has  produced  the 
admirable  '  Memoir  on  the  Pearly  Nautilus  (Nautilus  Pompilius,  Linn.), 
with  Illustrations  of  its  External  Form  and  Internal  Structure,'  by  Pro- 
fessor Owen,  and  published  by  direction  of  the  council  of  the  college, 
a  summary  of  which  we  shall  endeavour  to  lay  before  our  readers. 

The  external  form,  of  which  an  elaborate  description  is  given,  for 
which  we  must  refer  our  readers  to  the  'Memoir'  itself,  will  be 
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collected  from  tho  following  cutn,  which  are  reduced  from  Profe»nor 
Owen's  figures : — 


Nautilus  Pompilius  (female),  in  the  prone  position,  with  its  natural  relation 
to  the  shell  shown  hy  a  section  of  that  part  in  outline.    (Reduced  from  Owen.) 


The  same,  with  the  animal  as  well  as  a  part  of  the  shell  in  outline,  explana- 
tory of  the  parts,  on  a  larger  scale.    (Reduced  from  Owen.) 

a  a,  the  mantle  ;  fr,  its  dorsal  fold,  applied  to  the  involute  convexity  of  the 
shell ;  c,  its  free  anterior  margin  :  d,  the  orifice  for  the  passage  of  the  funnel ; 
e,  the  convexity  produced  hy  the  ovarian  gland  ;  //,  the  horny  girdle  for  the 
adhesion  of  the  mantle  to  the  shell ;  g,  the  horny  lamina?  covering  the  extremity 
of  the  left  shell  muscle ;  h,  a  portion  of  the  shell  which  was  left  adhering  to 
this  muscle ;  i,  the  membranous  tube  or  siphon,  which  traverses  the  testaceous 
tubes  in  the  camerated  portion  of  the  shell ;  k,  the  funnel ;  7,  the  left  lateral 
process  of  the  funnel ;  m,  the  left  crus  or  pillar  of  the  funnel ;  h,  the  hood  or 
ligamento-muscular  disc  that  surmounts  the  head ;  o  o,  the  exterior  digitations 
on  the  left  side ;  o,  the  larger  one,  with  a  papillose  surface  like  that  of  the 
hood  ;  p  p,  the  digitated  tentacles,  protruded  from  their  sheaths  ;  q,  the  groove 
which  separates  the  hood  from  the  papillose  digitation ;  r  r,  the  ophthalmic 
receptacles ;  s,  the  eye ;  /,  its  peduncle ;  u,  the  inferior  ridge  or  rudimentary 
eyelid  ;  r,  the  ridge  running  from  this  to  ic,  the  pupil ;  x  x,  the  partitions  of 
the  chambers  ;  y,  the  septal  tubes,  which  give  passage  to  the  membranous 
siphon  ;  a,  the  chamber  of  occupation.  (Owen.) 

Professor  Owen  thus  concludes  this  part  of  his  memoir  on  the 
anatomy  of  this  creature  : — "  From  what  lias  been  already  said,  it  will 
be  seen  how  considerable  are  the  external  differences  between  the 
Pearly  Nautilus  and  the  higher  Cephalopoda  ;  nevertheless  its  general 
plan  of  organisation  renders  its  claim  to  rank  with  then  indisputable ; 
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and  as  its  locomotive  apparatus  is  confined  to  the  head,  the  received 
denomination  of  the  class  remains  undisturbed  by  its  admission.  The 
inferior  or  ventral  pair  of  labial  processes  I  consider  as  analogous  to 
the  superadded  pedunculated  arms  of  the  Cuttle-Fish  and  Calamary, 
which  also  come  off  more  internally  than  the  shorter  arms,  and  are 
approximated  or  united  at  their  bases  on  the  ventral  aspect  of  the 
mouth.  The  other  pair  in  Nautilus  appear  to  result  from  a  higher 
degree  of  organisation  of  the  part  analogous  to  the  external  lip  in  the 
preceding  genera.  The  curtailed  digitations  are  however  but  feeble 
representatives  of  the  elongated  and  cotyligerous  arms  of  the  Poulp, 
or  Cuttle-Fish ;  and  the  retractile  tentacles,  pedicellate  eyes,  and  flat- 
tened disc,  which,  according  to  the  testimony  of  Rumphius,  is  applied 
to  the  ground  in  the  progressive  motions  of  the  animal,  attest  an 
obvious  tendency  towards  the  Gasteropoda.  And  while  tracing  these 
examples  of  affinity  with  the  different  and  heretofore  widely-spread 
groups  of  Mollusca,  between  which  this  remarkable  form,  I  apprehend, 
is  osculant,  there  may  also  be  perceived  in  the  whole  of  this  singular 
but  at  the  same  time  regular  and  symmetrical  arrangement  of  the 
palpigerous  organs  about  the  mouth,  an  analogical  relation  to  the 
higher  Annulosa." 

Before  Professor  Owen  enters  upon  the  Muscular  System,  which  is 
described  carefully  and  in  detail,  he  notices  what  he  aptly  terms  the 
internal  skeleton  or  frame-work  from  which  its  principal  masses  take 
their  origin.  Like  that  of  the  Dibranchiate  Cephalopoda,  this  skeleton, 
according  to  Professor  Owen,  is  cartilaginous,  yields  readily  to  the 
knife,  and  in  texture  and  semitransparency  closely  resembles  the 
cartilage  which  constitutes  the  skeleton  of  the  Skate.  In  Sepia,  he 
observes,  this  cartilaginous  part  completely  encircles  the  oesophagus, 
and  on  the  dorsal  aspect  of  that  tube  is  dilated  into  a  large  cavity, 
which  contains  the  brain ;  but  in  Nautilus  the  circle  is  incomplete 
behind,  and  the  brain  is  protected  only  by  its  membranous  sheath. 

Digestive  System. — The  jaws  are  two,  endowed  with  a  vertical 
motion,  and  in  form  resembling  a  parrot's  bill  reversed,  the  upper 
mandible  being  encased  in  the  lower  when  they  are  closed.  Posteriorly 
they  are  adapted  to  a  muscular  basis,  to  which  they  owe  their 
motions.  "  Thus  far,"  continues  Professor  Owen,  "  they  resemble 
the  mandibles  of  the  Dibranchiate  Cephalopoda;  but  they  are  not 
composed  entirely  of  horny  matter,  nor  are  they  uniformly  of  a 
brown  or  black  colour,  their  extremities  being  of  a  dense  calcareous 
nature,  and  of  a  bluish-white  colour ;  they  are  also  less  pointed  at 
the  end,  and  the  oval  margins  of  the  lower  mandible  are  notched  and 
dentated."  They  are  larger  in  proportion  than  in  the  Cuttle-Fish. 
Professor  Owen  proceeds  to  state  that  the  calcareous  extremities  of 
both  mandibles  are  of  a  hardness  apparently  adequate  to  break 
through  the  most  dense  crustaceous  coverings,  or  even  Bhells  of  a 
moderate  thickness.  The  extremity  of  the  upper  mandible  is  sharp- 
pointed,  and  solid  to  the  extent  of  five  lines  from  the  extremity ; 
but  in  the  lower  one  the  calcareous  matter  is  deposited  on  both 
sides  of  a  thin  layer  of  the  black  horny  substance,  and  thus  a  combi- 
nation of  tough  with  dense  matter  is  obtained,  which  much  diminishes 
the  liability  to  fracture.  This  mandible  is  also  more  hooked  than 
the  upper  one,  but  is  more  obtuse  at  the  end.  "  It  seems,"  observes 
Professor  Owen,  "  from  its  dentated  margin,  evidently  intended  to 
break  through  hard  substances,  whilst  the  sharp  edges  of  the  beak  of 
the  cuttle-fish  better  adapt  it  for  cutting  and  lacerating  the  soft 
bodies  of  fish."  In  the  particulars  here  stated  the  mandibles  of 
Nautilus  differ,  as  Professor  Owen  remarks,  from  those  of  every  other 
known  species  of  recent  Cephalopods.  The  circular  lip  which  sur- 
rounds the  jaws  is  much  deeper  than  in  the  Cuttle-Fish,  and  the  jaws 
are  provided  with  four  retractor  muscles,  and  one  for  protrusion. 
The  tongue  is  large,  and  supported  by  an  oblong  horny  substance. 
The  fleshy  substance  is  produced  anteriorly,  and  forms  three  caruncles, 
which  are  very  soft  in  texture,  and  beset  by  numerous  papilte, 
having  all  the  characters  of  a  perfect  organ  of  taste.  The  anterior 
extremity  of  the  horny  substance  is  embraced  by  a  pair  of  retractor 
muscles,  which  arise  from  the  posterior  margin  of  the  lower  mandible, 
and  four  delicate  retractor  or  depressor  muscles  are  inserted  into  the 
anterior  or  terminal  caruncle.  Behind  the  caruncles  the  dorsum  of 
the  tongue  is  encased  with  a  thin  layer  of  horny  matter,  from  which 
arise  four  longitudinal  rows  of  slender  recurved  prickles  between  one 
and  two  lines  in  length,  the  same  in  number  as  the  labial  tentacles, 
namely,  12.  There  is  an  analogous  structure  in  the  Cephalopoda  and 
in  many  of  the  Gasteropoda.  "  The  necessity  of  such  a  structure," 
says  Professor  Owen,  "  becomes  very  apparent  in  the  Pearly  Nautilus, 
if,  as  Rumphius  has  asserted,  it  creeps  with  the  shell  uppermost; 
since  in  that  case  the  tongue,  having  its  position  reversed,  would  be 
opposed  instead  of  being  assisted  by  gravitation  while  regulating  the 
movements  of  the  food  in  the  mouth.  And  it  is  worthy  of  remark 
that  in  the  Flamingo,  which  turns  the  upper  mandible  to  the  ground 
while  taking  its  food,  the  tongue  is  similarly  armed  with  regularly- 
developed  recurved  spines,  calculated,  as  in  the  Pearly  Nautilus,  to 
rake  the  alimentary  morsels  towards  the  fauces."  [Ducks.]  Behind 
the  horny  parts  the  tongue  again  becomes  soft  and  papillose,  but  the 
papillae  are  larger  and  coarser.  The  only  traces  of  a  salivary  system 
detected  were  in  two  broad  fleshy  processes  projocting  forward  from 
the  sides  of  the  fauces :  they  were  papillose,  and  perforated  in  the 
middle  of  their  inner  surfaces  by  a  small  aperture  which  led  into  a 
glandular  cavity  between  the  folds  of  the  membrane,  and  from  these 


cavities  an  opaque  whitish  substance  could  be  expressed.  In  the 
Dibranchiate  Cephalopods  these  glands  are  remarkably  developed. 
The  alimentary  canal,  which  was  filled  with  the  fragments  of  Crusta- 
ceans, was  everywhere  connected  to  the  parietes  of  the  abdomen  by 
numerous  filaments ;  the  only  trace  of  a  mesentery  existed  between 
the  two  last  portions  of  the  intestine,  which  were  connected  together 
by  the  ramifications  of  an  artery  and  vein.  Among  the  crustaceous 
fragments,  portions  of  branchiae,  claws,  and  palpi  were  distinctly 
recognised,  so  as  to  leave  no  doubt  that  the  greater  part  of  them  had 
belonged  to  a  Brachyurous  Decapod  of  a  hirsute  character,  and  not  a 
swimmer.  The  crop,  which  was  capacious  and  pyriform,  was  tensely 
filled  with  these  fragments,  and  Professor  Owen  remarks  that  the 
capability  of  propelling  such  rude  and  angular  particles  through  a 
narrow  canal  info  the  gizzard  without  rupturing  the  tunics  of  the 
preparatory  cavity  is  not  one  of  the  least  extraordinary  examples  of 
the  powers  of  living  matter.  The  gizzard  very  much  resembles  that 
of  a  fowl,  as  it  does  in  Octopus.  A  globular  cavity  communicates 
with  the  intestine  at  a  little  distance  from  the  pylorus,  and  its  reception 
of  the  biliary  secretion  renders  it  in  some  measure  analogous  to  a 
gall-bladder ;  but  Professor  Owen  thinks  that  its  chief  use  is  probably 
to  pour  into  the  commencement  of  the  intestinal  canal  a  fluid  necessary 
for  digestion ;  so  that,  like  the  laminated  and  spiral  ccecum  of  the 
higher  Cephalopods,  and  the  pyloric  appendages  of  fish,  it  is  essentially 
a  simple  form  of  pancreas.  The  interior  of  the  alimentary  canal, 
which  was  filled  with  smaller  fragments  of  crustaceous  shell,  pre- 
sented a  few  longitudinal  rugae  and  slight  transverse  puckerings. 
The  liver  is  bulky,  and  extends  on  each  side  of  the  crop  from  the 
oesophagus  to  the  gizzard.  There  was  no  trace  of  structure  analogous 
to  the  ink-bag  of  the  Dibranchiate  Cephalopods. 


Nautilus  Pompilius,  in  the  prone  position,  with  the  labial  processes  and  ten. 
tacles,  the  mandibles,  and  the  digestive  organs  displayed.  (Reduced  from  Pro. 
fessor  Owen's  figure.) 

a  a,  the  hood,  or  upper  part  of  the  oval  sheath,  longitudinally  divided  ;  b  b, 
the  posterior  lobes  or  angles  of  the  hood;  c  e,  the  posterior  concavity  of  the 
hood;  d  d,  the  ridge  in  the  same  ;  eee,  the  cut  surfaces  of  the  above  parts; 
/ /,  the  internal  surface  of  the  oval  sheath  ;  <7  g,  the  external  labial  processes ; 
h  h,  the  external  labial  tentacles ;  i  i,  the  internal  labial  processes ;  k  k,  the 
internal  labial  tentacles ;  I,  the  olfactory  lamina? ;  m,  m,  the  circular  fringed 
lip,  longitudinally  divided  ;  «,  the  superior  mandible ;  o,  the  inferior  mandible ; 
p,  the  muscular  basis  on  which  the  mandibles  are  fixed  ;  q  q,  the  superior  pair 
of  muscles  which  retract  the  jaws;  r  r,  the  semicircular  muscle  which  protrudee 
the  jaws,  divided  longitudinally  ;  j,  the  oesophagus ;  t,  the  crop  ;  u,  the  narrow 
canal  leading  to  v,  the  gizzard  ;  u>,  the  intestine  ;  to',  the  terminal  fold  of  intes. 
tine  drawn  out  of  its  situation ;  x,  the  anus  ;  y,  the  laminated  pancreatic  bag ; 
2  s,  the  liver  ;  15,  a  branch  of  the  anterior  aorta,  which  ramifies  in  the  membrane 
connecting  the  two  portions  of  the  terminal  fold  of  the  intestine;  19,  the  con. 
tinuation  of  the  posterior  aorta  along  the  dorsal  aspect  of  the  crop ;  20,  its 
bifurcation  at  the  oesophagus,  to  form  a  vascular  circle  corresponding  to  the 
nervous  circle  round  that  tube ;  21  and  22,  arteries  of  the  crop,  gizzard,  &c. 
(Owen.) 

In  the  Museum  of  the  Royal  College  of  Surgeons  ('  Physiologic*! 


J073 


NAUTILIDiE. 


NAUTIIilDyK. 


1071 


Series,'  No.  409,  a.)  is  a  preparation  exhibiting  tho  crop,  gizzard,  and 
laminated  pancreatic  pouch.    (See  tho  '  Cataloguo,'  vol.  i.) 

Circulating  and  llespiratory  System. — Tho  respiratory  organs  aro 
elongated  and  pyramidal,  and  havo  tho  same  laminated  structure  and 
symmetrical  disposition  as  in  tho  Cuttlc-Fish ;  but  they  aro  four  in 
number,  being  disposed  two  on  either  side,  and  each  pair  arising  by 
a  common  peduncle  from  tho  inner  surl'aco  of  tho  mantle.  "From 
this  differenco  in  the  numbor  of  branchiao,  in  addition  to  the  other 
peculiarities  in  the  structuro  of  Nautilus,"  says  Professor  Owen,  "  tho 
existence  of  at  least  two  orders  of  the  class  Cephalopoda  is,  I  imagine, 
demonstrated ;  and  tho  denominations  of  these  orders  might  con- 
veniently be  taken  from  tho  modifications  of  the  respiratory  system. 
Assuming  therefore  that  it  is  common  to  tho  class  to  possess  branchiae 
of  a  laminated  structure,  symmetrically  disposed,  and  concealed 
beneath  the  mantle,  those  genora  which  possess  two  such  branchiao 
will  form  an  order  under  the  term  Dibranchiata,  and  the  Pearly 
Nautilus  and  other  Cephalopods  with  shells  of  an  analogous  forma- 
tion, a  second  order,  under  the  term  Tetrabranchiata.  It  is  in  this 
sense  that  the  expression  '  Dibranchiate  Cephalopods '  has  been  mado 
use  of  in  this  memoir ;  and  to  this  group  most  of  the  characters  of 
the  class,  as  given  by  the  immortal  Cuvier  in  his  '  Regno  Animal,' 
exclusively  appertain."  [Cephalopoda.] 

Nervous  System  and  Organs  of  Sense. — This  part  of  the  system  in 
the  Pearly  Nautilus  is  in  many  respects  inferior  to  that  of  the 
Dibranchiate  Cephalopoda,  though  it  is  analogous  to  it.  "  The  part," 
Bays  Professor  Owen,  "  which  corresponds  to  the  brain  of  the  cuttle- 
fish, is  neither  enlarged  nor  lobulated,  nor  contained  in  a  carti- 
laginous receptacle;  but  is  a  simple  rounded  chord  or  commissure 
placed  transversely  above  the  oesophagus,  and  connected  at  its 
extremities  to  the  great  ganglions.  These  are  six  in  number;  are 
disposed  symmetrically  about  tho  oesophagus,  and,  together  with  the 
central  commissure,  are  loosely  enveloped  in  a  tough  membrane,  or 
dura  mater."  The  double  oesophageal  collar  is  not  peculiar  to 
Nautilus,  but  is  also  found  in  other  Molluscs,  Aplysia  for  example ; 
though  in  these  latter  cases  the  suboesophageal  ganglions  being  more 
remote,  the  connecting  filaments  running  to  the  common  centre  above 
aro  longer.  In  the  Museum  of  the  College  of  Surgeons  a  preparation 
(No.  1306,  a,  'Physiological  Series')  exhibits  the  head  and  anterior 
or  muscular  part  of  the  body  of  this  species  laid  open  longitudinally 
along  the  dorsal  aspect,  and  the  sides  divaricated  to  show  this  part  of 
the  system.  The  brain,  or  supraoesophageal  mass,  will  be  seen  to 
consist  of  a  transverse  chord-like  ganglion,  from  the  ends  of  which 
three  nervous  trunks  are  continued  on  each  side.  The  anterior  pair 
pass  downwards  and  forwards  by  the  sides  of  the  oesophagus  to  unite 
below  it,  forming  a  ganglion  on  either  side ;  these  supply  the  digital 
processes  and  tentacles,, and  give  off  nerves  to  the  organ  of  smell  and 
the  funnel.  The  middle  and  superior  trunks  dilate  into  the  optic 
ganglions ;  the  retina,  which  terminates  that  of  the  left  side,  is  shown. 
The  posterior  chords  surround  the  oesophagus  in  a  manner  analogous 
to  the  anterior  pair,  forming  also  two  ganglionic  swellings,  from  which 
the  nerves  of  the  great  shell-muscles  and  those  of  the  viscera  are 
given  off;  the  latter  nerves  are  of  small  size,  and  are  continued 
down  by  the  side  of  the  great  perforated  vein,  and  are  analogous  in 
their  distribution  to  the  sympathetic  nerves  and  par  vagum.  ('  Cat.,' 
vol.  iiL  part  1.) 

Sight. — The  eye  of  the  Nautilus,  as  might  be  expected  from  the 
comparative  inferiority  of  the  brain,  is  less  complex  than  in  the 
Dibranchiate  Cephalopods.  "  Indeed,"  says  Professor  Owen,  "  it 
appears  to  be  reduced  to  the  simplest  condition  that  the  organ  of 
vision  can  assume  without  departing  altogether  from  the  type  which 
prevails  throughout  the  higher  classes.  For  although  the  light  is 
admitted  by  a  single  orifice  into  a  globular  cavity  or  camera  obscura, 
yet  the  parts  which  regulate  the  admission  and  modify  the  direction 
of  the  impinging  rays  are  entirely  deficient."  The  eyes  are  not 
situated  in  orbits,  but  are  attached  severally  by  a  pedicle  to  the  side 
of  the  head,  immediately  below  the  posterior  lobes  of  the  head.  This 
attachment  to  a  muscular  pedicle  gives  great  mobility  to  the  organ, 
and  enables  the  animal  easily  to  bring  it  to  bear  on  objects  in  a 
variety  of  directions.  Professor  Owen  found  that  the  contents  of  the 
globe  had  escaped  by  the  pupil ;  but  he  comes  to  the  conclusion,  on 
satisfactory  grounds,  that  if  it  had  ever  contained  a  crystalline  lens, 
it  must  have  been  very  small. 

Professor  Owen  was  unable  to  detect  a  distinct  organ  of  hearing. 

The  structure  of  the  tongue  and  the  nerves  with  which  it  is  supplied 
indicate  a  considerable  development  of  the  faculty  of  taste;  and  the 
numerous  tentacles,  soft  in  their  texture,  annulated  on  their  surface, 
and  well  supplied  with  nerves,  must  give  the  animal  an  ample  enjoy- 
ment of  the  sense  of  touch. 

Generative  System. — Aristotle  was  well  aware  of  the  distinctions  of 
sex  in  the  MoA^kio  ;  and  Professor  Owen  remarks  that  the  propriety 
with  which  that  great  zoologist  classed  this  animal,  although  it  was 
covered  with  a  shell  to  which  it  adhered  like  a  snail,  is  fully  borne  out 
by  the  dissection  of  the  female,  upon  which  he  operated.  The  organs 
consist  of  an  ovary,  an  oviduct,  and,  as  in  the  Pectinibranchiate  Gas- 
teropods,  of  an  accessory  glandular  apparatus,  and  are  delineated  in 
the  eighth  plate  of  Professor  Owen's  '  Memoir.' 

With  regard  to  the  habits  of  the  Nautilus,  Rumphius  says,  "  When 
he  floats  on  the  water  he  puts  out  his  head  and  all  his  barbs  (tentacles), 
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and  spreads  them  upon  tho  water,  with  the  poop  (of  tho  shell)  above 
water  :  but  at  the  bottom  ho  creeps  in  tho  reverse  position,  with  bin 
boat  abovo  him,  and  with  his  head  and  barbs  upon  the  ground, 
making  a  tolerably  quick  progress.  Ifo  keep*  himself  chiefly  upon  the 
ground,  creeping  sometimes  aluo  into  tho  nets  of  the  fishermen;  but 
after  a  storm,  as  tho  weather  becomes  cairn,  thoy  are  seen  in  troops 
floating  on  tho  water,  being  driven  up  by  tho  agitation  of  the  waves  : 
whence  one  may  infer  that  they  congrogato  in  troopH  at  the  bottom. 
Tho  sailing  however  is  not  of  long  continuance ;  for  having  taken  in 
all  their  tentacles,  they  upset  their  boat,  and  so  return  to  the  bottom." 
('  Rariteit-Kamer.') 

Professor  Owen,  who  quotes  this  passsage,  observes  that  the  extent 
to  which  tho  Pearly  Nautilus  is  covered  by  it»  shell,  and  its  close 
attachment  to  it,  indicated  the  affinity  to  the  Gasteropoda  in  too 
strong  a  manner  to  escape  the  penetration  of  Aristotle,  who,  as  we 
have  seen,  directly  compares  it  in  this  respect  to  a  snail;  "and  the 
general  resemblance,"  says  Professor  Owen  in  continuation,  "  must 
have  been  sufficiently  striking,  when,  with  his  house  above  him  and  in 
the  supine  position,  he  makes  his  way  along  the  sand  with  a  moderate 
degree  of  rapidity." 

We  here  give  representations  of  the  external  appearance  of  the 
shells  of  two  species. 


Shell  of  Nautilus  Pompilius. 


Shell  of  Unibilicated  Nautilus  [XautHus  tcrobicuhtuj). 


The  genus  Nautilus  is  thus  characterised  by  Professor  Owen.  Body 
oblong,  rounded  posteriorly,  terminated  by  a  slender  membranaceous 
tube.  Head  above  with  an  ambulatory  disc.  Arms  on  each  side,  19. 
Tentaculiferous  labial  appendages  4,  disposed  around  the  mouth- 
Tentacles  (92  1)  of  three  kinds,  namely  :  ophthalmic,  lamellose,  on 
each  side  two ;  brachial,  annulose,  on  each  side  20 ;  labial,  annulose, 
on  each  side  24.  The  whole  body  laid  up  in  the  last  chamber  of  a 
large  multilocular  shell,  and  affixed  by  two  lateral  muscles.  [Cepha- 
lopoda.] 

The  species  inhabit  the  seas  of  warm  climates,  especially  those  of 
Asia  and  Africa,  and  their  islands,  Arnboyna,  Zanzibar,  and  New 
Guinea ;  and  the  Pacific  and  Australian  Oceans. 
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Fossil  Nautilidce. 

The  Rhyncholites,  formerly  considered  to  be  the  beaks  of  birds,  are 
now,  upon  unquestionable  evidence,  proved  to  be  the  jaws  of  fossil 
Nautili  and  Ammonites.  Blumenbach  recognised  these  Rhyncholites  as 
being  rather  the  mandibles  of  Cephalopods,  differing  from  all  recent 
genera  then  discovered  ;  and  M.  D'Orbigny,  who  found  some  large  ones 
in  the  same  beds  with  the  shell  of  a  Nautilus  gigas,  suspected  that 
those  Rhyncholites  appertained  to  that  species. 

We  here  give  figures  of  the  mandibles  or  beaks  of  N.  Pompilius, 
the  structure  of  which  is  above  noticed,  and  some  of  these  Rhyn- 
cholites. 


b 


2,  Mandibles  of  Nautilus  Pompilius.  a,  calcareous  extremity  of  upper  man- 
dible ;  b,  extended  internal  horny  laminae  of  the  same  ;  e,  notched  calcareous 
extremity  of  lower  mandible  ;  d  d,  external  horny  laminae  of  the  same. 

3,  Upper  mandible,  showing  the  form  of  the  calcareous  extremity,  and  the 
proportions  of  the  external  and  internal  horny  laminae. 

4,  One-half  of  the  lower  mandible,  showing  the  different  proportions  of  the 
two  horny  lamina;,  and  the  extension  of  the  horny  substance  at  a,  upon  which 
the  calcareous  matter  is  deposited  ;  a',  the  internal  horny  lamina  ;  b,  the  external 
horny  lamina.    Natural  size.  (Owen.) 


Rhyncholites,  upper,  side,  and  internal  views. 
1,  Side  view  (Muschelkalk  of  Luneville).    2,  Upper  view  (same  locality). 
3,  Upper  view  (Lias  of  Lyme  Regis).    4,  calcareous  point  of  an  under  man- 
dible (internal  view),  from  Luneville.  (Buckland). 

The  Oolite  (Stonesfield),  and  the  Lias  of  Lyme  Regis  and  Bath, 
will  serve  as  examples  of  the  British  strata  wherein  these  beak-stones 
occur. 

Fossil  Nautili  occur  both  in  the  Tertiary  and  subjacent  strata.  M. 
Deshayes  ('  Tables  ')  records  four  fossil  species  (Tertiary).  Dr.  Mantell 
notices  Nautilus  imperialis,  from  the  Arenaceous  Limestone  or  Sand- 
stone of  Bognor ;  N.  elegans,  from  the  Chalk  (Lewes) ;  the  last-named 
species  and  N.  expansus,  from  the  Chalk-Marl;  N.  inaqualis,  from  the 
Gault  or  Folkstone  Marl  (Folkstone) ;  and  a  nameless  species  from  the 
Shanklin  Sand  (Lower  Greensand).  Professor  Phillips  records  the 
following  in  Yorkshire  : — N.  lineatus  (Inferior  Oolite) ;  N.  astacoides 
(Lias);  N.  hcxagonus  (Kelloway  Rock);  N.  annularis  (Lias);  and 
others  in  the  Speeton  Clay  and  Brandsby  Slate.  Mr.  Lonsdale 
enumerates  N.  lineatus  (Lias) ;  and  N.  obelus  (Inferior  Oolite  from 
Bath).  Dr.  Fitton  ('  Strata  below  the  Chalk ')  records  N.  elegans,  N. 
inaqualis,  N.  plicatus,  N.  radiatus,  N.  simplex,  N.  undulatus,  and  an 
uncertain  species,  the  first-named  species  from  the  Upper  and  the 
rest  from  the  Lower  Greensand.  Sir  Roderick  Murchison  ('  Silurian 
System ')  describes  and  figures  one  species,  N.  undosus,  from  the 
Caradoc  Sandstone.  Altogether  about  100  fossil  species  of  the  genus 
Nautilus  are  known.  (Woodward.) 

Dr.  Buckland,  in  his  '  Bridgewater  Treatise,'  thus  concludes  his 
observations  upon  the  affinities  of  the  chambered  shells  of  Cepha- 
lopods : — 

"  It  results  from  the  view  we  have  taken  of  the  zoological  affinities 
between  living  and  extinct  species  of  chambered  shells,  that  they  are 
all  connected  by  one  plan  of  organisation,  each  forming  a  link  in  the 
common  chain  which  unites  existiug  species  with  those  that  prevailed 
among  the  earliest  conditions  of  life  upon  our  globe ;  and  all  attesting 
the  identity  of  the  design  that  has  effected  so  many  similar  ends 


through  such  a  variety  of  instruments,  the  principle  of  whose  con- 
struction is,  in  every  species,  fundamentally  the  same. 

"  Thoughout  the  various  living  and  extinct  genera  of  chambered 
shells,  the  use  of  the  air-chambers  and  siphon,  to  adjust  the  specific 
gravity  of  the  animals  in  rising  and  sinking,  appears  to  have  been 
identical.  The  addition  of  a  new  transverse  plate  witbin  the  conical 
shell  added  a  new  air-chamber,  larger  than  the  preceding  one,  to 
counter-balance  the  increase  of  weight  that  attended  the  growth  of 
the  shell  and  body  of  these  animals. 

"  These  beautiful  arrangements  are,  and  ever  have  been,  subservient 
to  a  common  object,  namely,  the  construction  of  hydraulic  instru- 
ments of  essential  importance  in  the  economy  of  creatures  destined 
to  move  sometimes  at  the  bottom  and  at  other  times  upon  or  near 
the  surface  of  the  sea.  The  delicate  adjustments  whereby  the  same 
principle  is  extended  through  so  many  grades  and  modifications  of  a 
single  type,  show  the  uniform  and  constant  agency  of  some  controlling 
intelligence  :  and  in  searching  for  the  origin  of  so  much  method  and 
regularity  amidst  variety,  the  mind  can  only  rest,  when  it  has  passed 
back  through  the  subordinate  series  of  second  causes,  to  that 
great  first  cause,  which  is  found  in  the  will  and  power  of  a  common 
Creator." 

The  other  genera  of  the  family  Nautilidce  are  fossil : — 

Lituites  has  a  discoidal  shell ;  whorls  close  or  separate  ;  last  chamber 
produced  in  a  straight  line  ;  siphuncle  central.  It  contains  15  species, 
which  are  found  in  the  Silurian  rocks  of  North  America  and  Europe. 

Trochoceras  has  a  nautiloid  spiral  depressed  shell.  It  contains  16 
Bpecies,  which  are  found  in  the  Upper  Silurian  Rocks  of  Bohemia. 

NAUTILOGRAPSUS.  [Grapsidje.1 

NAUTILUS.  [Nautilid-i:.] 

NAVEL-WORT.  [Cotyledon.] 

NAVEW.  [Bbassica.] 

NAVICELLA.  [Nebitid^.] 

NAVICULA.  [Diatomace^.] 

NAXIA.    [Maud  j?.] 

NECRONITE.  [Felspar.] 

NECROPHORUS,  a  genus  of  Coleopterous  Insects  belonging  to  the 
family  Silphidoz.  The  antennae  are  terminated  by  a  nearly  globular 
4 -jointed  mass;  the  body  is  parallelopiped ;  and  the  maxillae  have  no 
horny  teeth.  There  are  several  species  of  this  genus.  They  have 
obtained  the  name  of  Burying  Beetles,  from  the  peculiar  instinct 
which  they  exhibit  of  burying  the  dead  bodies  of  small  animals,  such 
as  moles,  mice,  frogs,  &c,  as  a  receptacle  for  their  eggs  and  larvae. 
Their  powers  of  perception  are  very  strong,  and  it  is  surprising  how 
soon  they  discover  a  dead  body  fitted  for  their  purpose,  round  which 
they  may  be  observed  flying,  with  the  elytra  elevated,  their  dorsal 
surfaces  being  applied  together.  They  soon  creep  beneath  the  body, 
and  commence  scratching  up  the  earth  from  the  sides  and  under  the 
animal,  which  by  degrees  descends  into  the  pit  which  is  thus  gradually 
deepened.  When  it  has  reached  a  sufficient  depth  the  earth  is  thrown 
over  it,  and  the  insect  deposits  its  eggs  upon  the  carcass,  so  that  the 
larva,  when  hatched,  finds  itself  in  the  midst  of  a  repast,  disgusting 
enough,  but  suited  to  its  taste.  The  larva  is  long,  of  a  dirty-white 
colour,  with  the  upper  surface  of  the  anterior  segments  armed  with  a 
scaly  plate  of  a  brown  colour,  and  with  small  elevated  points  upon  the 
hinder  segments.  They  have  also  six  scaly  legs,  and  the  jaws  are 
robust.  When  they  have  attained  their  fuU  size  they  bury  themselves 
still  deeper  in  the  earth,  where  they  construct  an  oval  cell,  the  inner 
surface  of  which  they  coat  with  a  gummy  secretion.  These  insects, 
like  many  others  which  feed  upon  carrion,  have  a  strong  odour  like 
musk.  The  habits  of  these  insects  have  been  especially  studied  by 
M.  Gleditsch,  and  more  recently  by  various  persons  in  France,  who 
have  written  upon  the  subject  of  destroying  moles,  and  by  whom 
various  points  in  their  economy  have  been  elucidated. 

There  are  a  considerable  number  of  species  of  this  genus,  some 
of  the  largest  of  which  (N.  grandis,  Fabricius)  have  been  observed 
in  North  America.  There  are  seven  British  species,  five  of  which 
are  distinguished  by  the  golden-coloured  bands  of  the  elytra.  These 
species  vary  amongst  themselves  in  the  form  of  the  thorax,  the 
structure  of  the  hind  legs,  the  markings  on  the  elytra,  and  the  colour 
on  the  club  of  the  antennae.  One  of  the  most  common  species  is  the 
Silpha  Vespillo  (Linnaeus),  in  which  the  posterior  tibiae  are  curved,  and 
the  trochanters  furnished  with  a  strong  spine.  The  species  vary  also 
in  length  from  half  an  inch  to  an  inch  and  a  third,  which  is  the  length 
of  N.  germdnicus,  the  largest  and  rarest  of  the  British  species. 
(Westwood.) 

NECTANDRA,  a  genus  of  Plants  belonging  to  the  natural  order 
Lauracem.  It  has  a  6-parted  rotate  calyx,  deciduous  segments,  the 
three  outer  rather  the  broadest ;  there  are  9  anthers,  which  are  ovate, 
nearly  sessile,  with  4  cells,  arranged  in  a  curve,  and  distinct  from  the 
tip  of  the  anther,  the  cells  of  the  interior  anthers  inverted ;  the  glands 
are  in  pairs,  globose,  sessile  at  the  base  of  the  three  interior  stamens 
next  their  back.  The  fruit  is  succulent,  more  or  less  immersed  in  the 
tube  of  the  calyx,  which  is  changed  into  a  truncated  cup.  The  flowers 
are  panicled  or  corymbose,  axillary,  lax,  and  pretty  ample. 

N.  cymbanum  is  a  tree  nearly  100  feet  high,  growing  in  the  woods 
of  the  Orinoco,  near  San  Fernando  de  Atabasso,  where  it  is  called 
Sassafras,  and  also  in  the  ancient  forests  of  the  Rio  Negrg  in  Brazil. 
The  branches  are  smooth ;  the  leaves  oblong,  lanceolate,  papery,  and 
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shining  above;  the  cup  is  large  with  a  double  edge;  tho  bark  aromatic, 
bitter,  and  stomachic.  Martins  suspects  that  it  is  out  of  tho  ingrodionts 
in  the  famous  Woorary  poison  of  Guiana. 

N.  cinnamomoides  has  oblong  leaves  tapering  into  a  fino  point,  acuto 
at  tho  base,  between  papery  and  leathery  ;  naked,  smooth,  and  Bhining 
above ;  finely  downy  beneath,  with  numerous  distinct  narrow  costal 
veins.  Tho  bark  has  the  smell  and  flavour  of  cinnamon,  as  which  it 
is  used  in  New  Granada. 

N.  Puchury  major  has  oblong  or  elliptical  leaves  tapering  to  a  narrow 
point,  smooth,  reticulated,  and  of  the  samo  colour  on  either  sido.  Tho 
cup  of  tho  fruit  is  very  large  and  spongy.  Martius  assigned  tho 
Pichurim  Beau  to  this  plant.  In  tho.  early  months  of  tho  year  the 
fruits  drop  from  their  cups  to  tho  ground,  and  aro  collected  by  tho 
Datives,  cleaned,  and  dried  by  a  gentlo  heat.  They  aro  prescribed  in 
dysentery,  diarrhoea,  cardialgia,  strangury,  &c.  Tho  bark  has  tho 
smell  of  fennel  mixed  with  cloves. 

N.  Puchury  minor,  according  to  Nees,  yields  seeds  similar  in  their 
qualities  to  the  above.  Its  bark  is  said  to  resemble  sassafras  when 
fresh,  but  tasteless  and  scentless  when  dry.  According  to  Humboldt, 
it  yields  the  sassafras  nuts  sold  in  the  London  shops.  It  is  a  native 
of  the  woods  of  Jabatinga,  in  the  provinoe  of  Rio  Negro,  in  Brazil. 

(Lindley,  Flora  Medica.) 

NECTARINE.  [Amygdalus.] 

NECTARINIA.  [CiNNYRiDiB.] 

NECTARINIDiE.  [Cinnyridje.] 

NECTARY,  in  Botany,  a  term  used  by  Linntcua  to  designate  those 
appendages  of  the  corolla  which  secreto  honey.  The  term  has  how- 
ever, since  the  time  of  Linnteus,  been  used  in  a  general  sense  to 
express  any  organ  existing  in  the  flower  between  the  corolla  and  pistil, 
and  which  could  not  be  rightly  assigned  to  these  or  tho  stamens. 
Such  parts  or  appendages  of  the  flower  have  had  many  other  names 
applied  to  them,  and  some  much  more  commonly  than  Nectary.  A 
common  form  of  appendage  of  the  corolla  is  called  Corona.  This 
organ  is  formed  at  the  base  of  the  limb  of  the  corolla,  and  forms 
sometimes  an  undivided  cup,  as  in  the  Narcissus,  when  it  is  called  by 
Haller  a  Scyphus.  When  it  is  separated  into  several  parts,  as  in  Silcne 
and  Brodiaa,  it  forms  the  Lamella  of  some  writers.  In  Stapclia  this 
organ  forma  a  thick  solid  mass,  covering  the  ovary  and  adhering  to 
the  stamens.  It  is  here  called  the  Orbiculus.  When  this  appendage 
is  accompanied  with  little  projecting  processes  they  are  called  Cornua, 
or  horns  ;  the  upper  end  of  these  is  the  beak,  or  Rostrum,  and  their 
back,  if  dilated  and  compressed,  is  called  Ala,  or  Appendix.  Occasion- 
ally there  is  a  second  set  of  horns,  which  alternate  with  the  first,  and 
are  called  Liguloe ;  the  circular  space  at  the  top  of  the  orbiculus  is  the 
Scutum.  When  the  lamelloo  are  small  and  scale-like,  and  overarch  the 
orifice  of  the  tube,  they  are  called  a  Fornix. 

Link  proposes  to  call  all  appendages  which  are  referrible  to  the 
corolla,  Paracorollce ;  or,  if  they  consist  of  several  pieces,  Parapetala ; 
and  all  appendages  referrible  to  the  stamens,  Parastemon.  The  peculiar 
filiform  appendages  of  Passiflora  he  calls  Paraphyses,  or  Parastades. 

The  real  nature  of  these  appendages  is  a  point  of  some  interest. 
In  some  instances  they  appear  to  be  simple  expansions  of  the  cellular 
tissue  and  epidermis  of  the  part  on  which  they  are  seated,  and  in 
others  they  are  evidently  abortive  stamens  or  petals.  Thus  the  little 
bodies  found  in  the  claw  of  the  petals  of  Ranunculus  may  be  regarded 
as  an  expansion  of  the  tissue,  whilst  the  filamentary  appendages  seen 
in  the  genus  Passijlora  are  evidently  metamorphosed  petals.  The 
various  forms  of  corona  may  be  assigned  to  one  or  other  of  the  above 
causes.  This  subject  requires  investigation,  and  it  would  be  well  if  a 
more  simple  and  intelligible  nomenclature  could  be  applied  to  these 
parts  of  the  flower ;  for,  however  unimportant  at  first  sight  such 
organs  may  appear,  they  nevertheless  constitute  some  of  the  most 
valuable  distinctive  marks  for  species,  genera,  and  eveu  orders,  which 
the  botanist  possesses. 

The  original  name  (Nectary)  of  these  appendages  was  applied  on 
account  of  the  honey  which  the  tissues  of  these  organs  frequently 
Becrete.  They  were  on  this  account  called  by  Meyen  Compound 
Glands.  It  was  supposed  by  Kurr  that  the  function  of  these  glands 
was  vicarious,  and  that  they  only  secreted  honey  till  the  fruit  began 
to  develop  itself.  But  that  the  function  of  the  nectary  has  no  direct 
relation  with  the  object  of  the  function  of  the  fruit,  that  is,  the 
development  of  the  seed,  is  proved  in  an  experiment  by  Kurr  himself, 
in  which  he  found  that  the  seeds  of  plants  became  perfectly  maturated, 
although  he  had  in  the  early  stages  of  the  growth  of  the  flower 
removed  the  nectaries.  As  to  what  may  be  the  determining  cause  of 
the  secretion  of  sugar  in  these  organs,  any  more  than  in  other  parts, 
no  examination  of  their  structure  has  hitherto  pointed  out.  They  do 
not  however  possess  the  power  of  secreting  sugar  and  other  secretions 
in  any  greater  degree  than  the  petals  and  other  parts  of  the  flower 
and  fruit 

(Lindley,  Introduction  to  Botany;  Schleiden,  Grwidzitge  dcr  Wissen- 
schaftlicken  Botanih  ;  Meyen,  Pflanzen  Phyziologit.) 

NECTU'RUS,  Rafinesque's  name  for  a  genus  of  Derotremata,  placed 
by  Cuvier  between  the  Axolotls  [Axolotl]  and  the  Prolcii  of  Lourenti. 
This  form  is  the  Menobranchus  of  Harlan  and  the  Phaaerobranclnts  of 
Fitzinger.  It  has  the  following  characters : — Four  toes  on  each  foot. 
A  row  of  teeth  on  their  intermaxillaries,  and  another  parallel  but 
more  extended  on  their  mamillaries. 


N.  lateralis  (Triton  laleralu  of  Say;  Membraachus  lateralis  of 
Harlan  ;  and  J'hancrobranchuH  of  Fitzinger)  ia  the  metal  bent  known, 
and  will  serve  for  an  example  of  tho  genus.  It  is  olive,  with  blackish 
spots  above,  and  a  blackish  stripe  running  from  the  muzzle  juht  above 
the  eye  and  reaching  to  tho  branchiae,  where  it  becomes  continuous 
with  the  blackish  belly,  which  is  variegated  with  olive  spotx.  The 
size  is  considerable ;  some  say  as  much  as  two  or  three  feet  in  length. 

This  creature  is  an  inhabitant  of  the  great  North  American  lakes. 


Ifcotuiui  lateralis. 

NEEDLE-ORE,  a  Mineral  occurring  crystallised  in  acicular  A-  or 
C-sided  prisms,  indistinctly  terminated  and  longitudinally  striated. 
Cleavage  parallel  to  the  axis  of  the  prism.  Colour,  when  firBt  broken, 
steel-gray  or  blackish  lead-gray,  soon  acquiring  a  ycllowi.-ih  tarnish. 
Cross  fracture  small-grained  and  uneven,  with  a  shining  metallic  lustre. 
Hardness  2-0  to  2-5.  Opaque.  Specific  gravity  6*126.  It  is  found 
near  Ekaterinburg  in  Siberia.  The  following  is  an  analysis  by 
Frick  : — 

Sulphur  11-58 

Bismuth  43-20 

Copper  1210 

Nickel  1-58 

Tellurium       .       .      .       .•     .       .    .  132 
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NEEDLE-STONE,  a  name  for  the  Mineral  S:olccile.  [Natrolite.] 
NEEDLE-WHIN.  [Genista.] 

NEGUNDO,  a  genus  of  Plants  separated  from  Acer  because  of  its 
pinnated  leaves  and  dioecious  apetalous  flowers.  Two  species  are 
known,  one  of  which  is  a  handsome  hardy  tree,  inhabiting  the  United 
States  of  North  America,  and  now  common  in  the  gardens  of  this 
country ;  the  other  is  a  native  of  Mexico,  and  at  present  but  little 
known  :  it  may  be  a  mere  variety  of  the  other. 

NELOCIRA.  [Isopoda.] 

NELUMBIA'CE^E,  a  natural  order  of  Exogenous  Plants,  by  some 
writers  associated  with  Nymphmacecs,  or  Watcr-Lilies,  which  they 
resemble  in  appearance  and  manner  of  life,  inhabiting  the  fresh 
waters  of  the  temperate  parts  of  the  world,  and  producing  large  poly- 
petalous  flowers  with  numerous  stamens.  But  these  orders  differ  in 
such  important  circumstances  that  they  can  hardly  be  regarded  as 
plants  of  very  close  alliance,  much  less  as  members  of  the  same  order ; 
for  Nelumbiacew  have  no  albumen,  and  their  system  of  female  organs 
is  broken  up  into  its  original  elements,  while  in  Nymphaacece  there 
is  an  abundance  of  ulbumen,  and  the  female  system  is  completely 
consolidated. 

Nelumbiacew  are  readily  known  by  their  carpels  being  distinct, 
1-seeded,  and  buried  in  the  cavities  of  a  large  truncated  fleshy 
receptacle,  which  eventually  forms  a  broad  hard  bed,  filled  with  holes, 
in  each  of  which  there  is  a  single  ripe  nut.  Notwithstanding  their 
large  flowers,  these  plants  must  be  regarded  as  among  the  lowest 
forms  of  the  exogenous  type.  The  best  known  species  is  Ndumbium 
speciosam,  a  magnificent  water-plant  floating  in  the  rivers  and  ditches 
of  all  the  warmer  parts  of  Asia,  and  also  found  in  the  Nile  :  its  nuts 
are  supposed  to  have  been  the  sacred  bean  of  Pythagoras ;  its  fleshy 
stems  are  used  as  food  by  the  poorer  inhabitants  of  China.  [Xe- 
lumbium.]  The  nuts  of  all  the  species  are  eatable  and  wholesome. 
Nclumbium  is  the  only  genus. 

NELUMBIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Nymphxaccx,  but  sometimes  regarded  as  the  type  of  an  order  called 
Nelumbiacece.  It  has  many  distinct  carpels,  half-immersed  in  the 
profoundly  honey-combed  obconical  elevated  torus,  each  bearing  a 
style  with  a  solitary  seed  in  each  carpel,  which  is  exarillate,  and 
destitute  of  albumen.  The  flowers  are  large  and  showy,  white,  red,  or 
yellow.    Both  leaves  and  flowers  rise  from  the  surface  of  the  water. 

N.  speciosum,  Pythagorean  Bean,  has  a  polypetalous  corolla,  and 
anthers  drawn  out  beyond  the  cells  into  a  club-shaped  appendage. 
It  is  native  iu  slow  running  streams  and  tranquil  waters,  in  the 
warmer  parts  of  Asia.  The  flowers  are  very  beautiful,  smelling  of 
anise,  and  generally  of  a  rose  colour,  seldom  white.  A  variety  of  this 
species,  Tamara,  has  its  outer  stamens  sterile,  dilated  at  the  top, 
winged,  obcordate,  the  appendage  rising  from  a  notch  at  the  apex. 
It  is  a  native  of  Malabar.  The  fruit  resembles  an  instrument  once 
used  in  play  by  the  French,  called  Lotos,  and  is  one  of  the  plants 
supposed  to  be  the  celebrated  Lotos  of  antiquity,  formerly  found  in 
Egypt.  It  was  known  to  the  Greeks,  and  is  mentioned  as  growiug  in 
Egypt  by  Herodotus  (ii.  92),  Theophrastus,  and  others.  Although 
not  now  to  be  met  with  in  that  country,  there  can  be  no  doubt  as  to 
its  having  actually  existed  there,  either  naturally  or  in  a  cultivated 
state,  for  these  authors  speak  of  it  in  clear  and  decisive  terms,  and 
their  accounts  are  confirmed  by  the  sculptures  still  preserved,  which 
testify  that  this  species,  as  the  proper  Lotos,  has  obtained  religious 
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reverence.  It  is  spoken  of  as  having  been  used  as  food  by  the 
Egyptians.  Both  roots  and  seeds  are  esculent,  and  are  accounted 
cooling  and  strengthening,  and  to  be  of  service  in  extreme  thirst, 
diarrhoea,  vomiting,  &c.  In  China  it  is  called  Lieuwha,  and  the  seeds 
and  slices  of  the  hairy  root,  with  the  kernels  of  apricots  and  walnuts, 
and  alternate  layers  of  ice,  were  frequently  presented  to  the  British 
ambassador  and  his  suite,  at  breakfasts  given  by  the  principal 
mandarins.  The  roots  are  laid  up  by  the  Chinese  in  salt  and  vinegar 
for  winter  use.  Thunberg  says  this  plant  is  held  sacred  in  Japan, 
and  is  considered  pleasing  to  tho  deities,  the  images  of  which  are 
frequently  made  sitting  on  its  large  leaves.  The  seeds  are  somewhat 
of  the  size  and  form  of  an  acorn,  and  of  a  taste  more  delicate  than 
that  of  almonds. 


ifelumbium  speciosum. 


1,  the  ripe  receptacle  of  Kclumbium  speciosum  ;  2,  a  seed  ;  3,  the  same,  with 
the  two  cotyledons  so  separated  as  to  show  the  large  plumule  which  they 
Inclose. 

N.  lutcum  has  a  polypetalous  corolla,  and  greatly  resembles 
N.  speciosum  in  structure.  It  is  a  native  of  North  America,  in  lakes 
and  ponds  :  it  has  been  naturalised  as  far  as  Philadelphia.  The 
flowers  are  yellow,  and  resemble  a  double  tulip.  The  seeds  are  very 
agreeable  to  eat,  and  are  much  relished  by  the  Indians  and  children. 
(Don.  Dichlamydeous  Plants  ;  Burnett,  Outlines  of  Botany.) 
NEMACA'NTHUS,  a  genus  of  Fossil  Fishes  from  the  Oolite  and 
Liassic  Strata.  (Agassiz). 

NEMALITE,  a  Mineral  occurring  in  slender  fibres,  which  are 
elastic,  sometimes  curved,  and  easily  separated.  The  colour  is  white, 
with  a  shade  of  yellow.  Streak  white.  Lustre  highly  silky.  Opaque. 
Some  decomposed  varieties  have  an  earthy  appearance.  Hardness  2-0. 
Specific  gravity  2-353.  It  is  found  in  veins  at  Hoboken,  New  Jersey, 
and  other  places  in  the  United  States.  The  following  is  its  analysis 
by  Dr.  Thomson : — 

Silica  12-568 

Magnesia  51*721 

Peroxide  of  Iron  5-874 

Water   29-666 

 99'829 

NEMATODES.  [Elaterid;e.] 
NEMATOIDEA.  [Entozoa.] 

NEMERTI'TES,  a  geuus  of  Fossil  Annelida,  from  the  Lower 
Silurian  Strata  of  Lampeter,  in  South  Wales.  (Murchison.) 

NEMO'CERA,  the  first  family  of  Dipterous  Insects  in  the  arrange- 
ment of  Latreille,  includes  such  species  as  have  antenna)  composed  of 
many  joints,  an  exserted  head,  a  sheathed  sucker,  and  either  simple 


or  toothed  tarsal  hooks.    It  includes  the  species  of  Culex  and  Tipida, 
the  names  given  by  naturalists  to  the  Mosquitoes  and  Craneflies. 
These  Linnsean  genera  are  now  greatly  subdivided.  [Dipteba.] 
»NEMOICUS.  [Cubculio.] 

NEMORH^EDUS,  Colonel  Hamilton  Smith's  name  for  the  Goral 
Antelopes.  [Antilopeje.] 

NEMO'SlA,  a  genus  of  Birds  established  by  Vieillot,  and  placed 
by  Mr.  Swainson  in  the  sub-family  Tanagrince  in  his  family  FringiUidw. 

[Tanaorinjb.] 
NEOMERIS.  [Cetacea.] 

NEO'MERIS  (Larnouroux),  a  group  of  articulated  Corallines. 

NEOMORPHA,  a  genus  of  Birds  established  by  Mr.  Gould  on  two 
species  from  New  Zealand,  but  the  specimens  wanted  the  feet  and  the 
greater  part  of  the  wings.  It  has  the  following  characters  : — Bill 
longer  than  the  head,  compressed  at  the  sides,  arched,  horny,  solid, 
sharp  at  the  apex,  with  a  denticle.  Nostrils  open,  placed  in  the  basal 
furrow ;  carinii  mandibular  superioris  in  pontem  tendente.  Tongue 
hard,  slender,  bristly  at  the  apex  ;  angles  of  the  mouth  with  pendent 
fleshy  caruncles.    Total  length  of  the  largest  species,  17|  inches. 

NEOPHRON.  [Vulturid>e.] 

NEO'TRAGUS.  [Antilope*:.] 

NE'OTTIA  is  a  name  given  to  a  brown  leafless  scaly  plant,  found 
in  woods  in  this  country,  growing  parasitically  on  the  roots  of  other 
epecies.  It  belongs  to  the  natural  order  Orchidacece,  and  flowers  iu 
1  May  and  June.  It  has  a  hooded  perianth ;  a  deflexed  2-lobed  lip 
naccate  at  the  base;  the  stigma  transverse;  rostellum  flat,  broad, 
prominent,  entire,  and  without  an  appendage. 

The  only  species  is  the  N.  Nidus  Avis,  or  Bird's-Nest,  so  called  from 
the  appearance  of  the  entangled  fleshy  fibres  of  the  root.  The  whole 
plant  is  of  a  pale  reddish-brown  ;  the  root  formed  of  many  thick  fleshy 
fibres,  from  the  extremities  of  which  young  plants  are  produced.  The 
stem  is  about  a  foot  high,  with  sheathing  brown  scales.  It  has  no 
leaves.  The  spikes  are  dense,  cylindrical,  and  many-flowered.  It  is 
the  original  Neottia  of  LinnECU3,  and  is  a  native  of  Great  Britaiu  in 
shady  woods. 

Some  modem  botanists  strangely  enough  apply  the  name  of  Neottia 
(itself  meaning  literally  a  nest)  to  plants  having  no  entanglement  of 
the  roots  that  can  justify  the  appellation,  and  more  generally  called 
Spiranthes :  by  those  writers  the  true  Bird's-Nest  is  called  Listera 
Nidus  A  vis — a  perversion  of  nomenclature  for  which  there  is  no  neces- 
sity, and  which  no  necessity  could  justify.  This  genus  gives  its  name 
to  a  division  in  the  Orchidaceous  order,  called  after  it  Ncottiecc,  com- 
posed of  terrestrial  species,  especially  characterised  by  the  anther  being 
placed  at  the  back  of  the  stigma,  not  vertically  upon  the  end  of  the 
column,  and  by  the  pollen  being  pulverulent. 

NEPA,  a  genus  of  Hemipterous  Insects  of  the  family  Hydrocorisce, 
the  species  of  which  are  popularly  known  as  Water-Scorpions.  Their 
bodies  terminate  in  two  long  setee,  by  means  of  which  they  acquire  a 
supply  of  air  for  respiration  when  immersed  in  the  water  or  mud. 

NEPENTHA'CE^E,  Nepenths,  a  natural  order  of  Exogenous  Plants 
inhabiting  the  damper  and  warmer  parts  of  Asia,  and  having,  in  the 
place  of  leaves,  large  hollow  bodies  furnished  with  a  lid,  and  containing 
water  secreted  from  a  peculiar  glandular  apparatus  with  which  they 
are  lined.  These  bodies,  or  pitchers,  as  they  are  called,  appear  at 
the  end  of  a  leafy  tendril-like  expansion  of  the  bark,  and  are  con- 
sidered to  be  a  hollow  state  of  the  apex  of  the  petiole  of  a  leaf,  while 
the  lid  that  closes  them  is  regarded  as  the  blade.  Their  flowers  are 
dioecious,  green  or  brown,  apetalous,  arranged  in  cylindrical  racemes, 
and  are  succeeded  by  a  capsular  fruit  filled  with  fine  fusiform  seeds, 
which  look  like  very  small  sawdust.  They  are  considered  to  be  closely 
akin  to  Aristolochiacece,  and  also  related  to  Sarraceniacex  and  Euphor- 
liacece.  Adolph  Brongniart  has  pointed  out  a  resemblance  between 
Nepenthacea!  and  Cytinacece ;  but  Lindley  remarks  that  it  is  impossible 
to  agree  in  this  conclusion  : — "  To  say  nothing  of  the  extreme  dissimi- 
larity in  habit  between  these  plants,  the  structure  of  their  fruits  appears 
to  be  essentially  different ;  and  the  seeds  of  Cytinus  being  unknown, 
the  resemblance  between  it  and  Nepenthes  is  reduced  to  a  similarity  in 
the  arrangement  of  the  anthers,  which  cannot  in  the  present  case  be 
considered  of  much  importance,  as  it  in  some  degree  depends  upon  the 
unisexuality  of  the  flowers  of  both  genera.  A  better  approximation 
of  the  order  has  been  made  by  Brown,  who  points  out  a  relation  to 
Birth  worts  (Aristolochiacece) ;  as  to  which,  the  structure  of  the  wood 
in  some  respects  confirms  his  views.  Like  many  in  that  order  it  is 
zoneless,  although  plainly  exogenous;  but  it  has  this  in  particular  to 
characterise  it,  that  the  system  of  spiral  vessels  is  developed  in  a 
degree  unknown  in  any  other  plants.  Endlicher  adopts  the  same 
view  as  does  A.  Brongniart,  and  I  have  formerly  coincided  with  those 
botanists ;  but  the  adherent  ovary  of  Birthworts,  their  highly- 
developed  calyx,  axile  placentation,  and  hermaphrodite  flowers,  are 
serious  difficulties  in  the  way  of  a  close  contact  between  them  and 
Nepenths,  unless  the  peculiar  structure  of  the  wood,  the  consideration 
of  which  I  for  the  present  abandon,  should  lead  to  the  final  establish- 
ment of  the  class  of  Homogcns,  in  which  case  Nepenths  and  Birth- 
worts  will  be  brought  into  contact  or  at  least  a  near  neighbourhood. 
For  the  present  the  true  position  of  this  order  must  be  regarded  as  an 
undetermined  point."  Lindley  places  them  in  the  Euphorbial  alliance, 
observing  that  "  its  points  of  agreements  are  its  unisexual  flower.-, 
albuminous  seeds,  incomplete  floral  envelopes,  and  climbing  habit. 
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Its  great  disagreement  consists  in  its  indefinite  seeds  and  peculiar 
woody  structure,  which  is  however  in  somo  respects  without  example." 
('  Vegetable  Kingdom.')  The  water  found  in  an  unopened  pitcher  was 
found  to  emit  whilo  boiling  an  odour  like  baked  apples,  and  to  yield 
minute  crystals  of  superoxalato  of  potash.  There  are  about  six  species 
of  Nepenthes. 


1  2  3 


Nepenthes  dlitillutoria, 
1,  a  male  flower  ;  2,  a  female  flower  ;  3,  a  vertical  section  of  the  ripe  capsule; 
4,  a  vertical  section  of  a  seed  very  much  magnified  ;  5,  tho  seeds. 

NE'PETA  (a  name  used  by  Pliny  from  '  nepa,'  scorpion,  being 
supposed  to  be  efficacious  against  the  bite  of  a  scorpion,  or  from  Nepe, 
or  Nepete,  a  town  in  Tuscany),  a  genus  of  Plants  belonging  to  the 
natural  order  Labiates,  and  the  tribe  Nepctcm.  It  has  diverging  anther- 
cells  ;  a  ringent  corolla,  the  upper  lip  flat,  straight,  emarginate,  or 
bifid  ;  the  calyx  is  5-toothed. 

N.  Cataria,  Catmint,  has  stalked  cordate  acute  leaves,  deeply  ere- 
nated,  and  clothed  with  a  whitish  pubescence  beneath ;  dense  many- 
flowered  whorls  ;  smooth  and  glabrous  nuts.  The  stem  is  from  2  to 
8  feet  in  height,  downy  or  mealy.  It  is  a  native  throughout  the  whole 
of  Europe  and  Middle  Asia,  and  is  plentiful  in  Britain.  The  corollas 
are  white,  with  a  tinge  of  red  spotted  with  purple.  The  whole  plant 
has  a  strong  smell  between  mint  and  pennyroyal.  Cats  are  said  to 
be  fond  of  it,  and  hence  it  derives  its  name  ;  they  roll  themselves  on 
it,  and  tear  it  to  pieces  apparently  with  much  pleasure.  Ray  noticed 
that  the  plants  he  removed  from  the  field  into  his  garden  were  always 
destroyed  by  cats  unless  he  protected  them  with  thorns  until  they 
had  come  into  flower,  but  they  never  meddled  with  plants  raised  from 
seed ;  hence  the  old  saying,  "  If  you  set  it  the  cats  will  eat  it ;  if  you 
sow  it  the  cats  won't  know  it."  Ray  accounts  for  this  from  the  fact 
that  by  transplanting  the  leaves  become  bruised,  and  the  powerful 
odour  is  exhaled  which  attracts  the  cats  to  it.  It  appears  to  act  as  a 
real  aphrodisiac  upon  cats.  Sheep  are  said  to  eat  it,  but  all  other 
domestic  animals  refuse  it. 

JV.  Glechoma  (Glechoma  hederacea,  Smith)  Ground-Ivy,  has  uniform 
cordate  crenate  leaves,  axillary  stalked  whorls,  ovate  aristate  teeth, 
and  oblong  nuts  with  impressed  dots ;  the  corolla  is  a  light  bluish- 
gray,  three  times  as  long  as  the  calyx.  It  is  a  native  of  Europe  and 
the  north  of  Asia,  in  hedges  and  ditches,  in  woods  and  waste  places, 
and  is  plentiful  in  Britain.  The  leaves  of  the  Ground-Ivy  were  for- 
merly thrown  into  the  vat  with  ale  to  clarify  it  and  give  it  a  flavour  : 
this  was  called  Gill-Ale,  Ground-Ivy  being  named  Gill,  or  Gell,  and 
Creep-by-Ground,  in  some  places.  From  this  use  of  the  plant,  and 
the  form  of  the  leaf,  it  has  also  the  names  of  Ale-Hoof  and  Tun-Hoof; 
but  it  has  gradually  grown  into  disuse  since  the  introduction  of  hops. 


N.  Ncpctella,  Small  Catmint,  w  an  erect  pubeHcent  plant,  clothed 
with  hoary  tomentuiu  ;  tho  leaves  lanceolate,  creuate,  rounded  or 
coidato  at  tho  base,  clothed  with  hoary  tomeuturn  or  pubec.cenco  on 
both  surfaces;  tho  racemes  many-flowered,  nearly  pimple;  the bnute 
scarcely  longer  than  the  pedicels  ;  the  calyx  tubular,  incurved  with 
an  oblique  mouth  ;  the  corolla  twice  as  long  as  tho  calyx.  It  in  a 
native  of  the  south  of  Europe,  and  is  found  in  Spain,  Provence, 
Switzerland,  and  Italy.  It  is  a  very  variable  plant,  especially  in 
gardens.    Many  varieties  have  been  described. 

Thero  are  about  70  species  of  Nepeta  known  to  botanists.  Some 
of  them  have  pretty  blossoms,  and  may  be  cultivated  in  the  garden. 
They  grow  well  in  any  garden  soil,  especially  when  light  and  dry. 
They  may  be  propagated  by  dividing  the  root  or  by  sowing  the  seeds. 

(Koch,  Flora  Germanica  ;  Babiugton,  Manual  of  lirilith  Botany  ; 
Don,  Dichlmnydcjus  Plants.) 

NEPHELINE,  or  Sommite,  is  a  Mineral  which  occurs  in  attached 
hexagonal  prisms.  Its  primary  form  is  a  rhomboid.  It  gives  indi- 
cations of  cleavage  parallel  to  the  planes  of  tho  prism.  The  fracture  is 
conchoidal,  shining.  It  scratches  glass.  Colour  white;  streak  the 
same.  Lustre  vitreous.  Transparent,  translucent.  Specific  gravity, 
2-360.  When  a  transparent  fragment  is  put  into  cold  nitric  acid  it 
becomes  cloudy,  and  afterwards  gelatinises.  Before  the  blow-pipe  the 
edges  are  rounded ;  with  borax  it  slowly  melts  into  a  colourless  trans- 
parent glass.  It  occurs  on  Monte  Somma,  Vesuvius ;  and  in  the  lava 
of  Capo  di  Bovc,  near  Rome.  The  following  is  an  analysis  by 
Arfwedsou  of  a  specimen  from  VcBuviua  : — 

Silica  44-11 

Alumina  33'73 

Soda  20-46 

 9S-30 

Mmolite  is  tho  name  given  to  dingy  oily-looking  masses.  It  is  found 
in  Norway  and  Siberia. 

Gicseckite  is  a  name  fbr  crystals  from  Greenland. 
Cancrinite  is  a  bluish  variety. 
NEPHELIS,  a  genus  of  Annelida. 

NEPHRITE — Jade  or  Axe-Stone— a  Mineral  which  occurs  iu  masses. 
The  structure  is  compact.  Its  fracture  is  coarse,  splintery.  Hardness 
7'0.  It  is  very  tough.  Colour  dark-green  and  green  of  other  shades. 
Translucent  on  the  edges.  Specific  gravity  2'9  to  3.  Before  the  blow- 
pipe it  whitens,  but  does  not  fuse,  but  with  borax  it  forms  a  transparent 
glass.    The  following  is  an  analysis  by  Kastner  : — 


Silica   .  50-50 

Alumina   10-00 

Magnesia   31-00 

Oxide  of  Iron   5 -50 

Oxide  of  Chromium   0-05 

Water   275 

 99-80 


It  is  carved  into  images  and  worn  as  a  charm.  It  was  supposed  to 
be  good  iu  diseases  of  the  kidney — hence  its  name.  It  is  found  in 
New  Zealand,  China,  and  Western  America. 

NEPHROPS.  [HoMAiujs.] 

NEPTiEA,  a  genus  of  Zoophytes. 

NE'REIS,  Cuvier's  name  for  a  genus  of  Dorsibranchiate  Annelida, 
comprehending  the  genus  Lycoris  of  Savigny.  Tentacles  equal  in 
number  are  attached  to  the  sides  of  the  base  of  the  head ;  a  little 
more  forward  are  two  other  biarticulated  ones,  and  between  them 
two  simple  ones  :  they  have  only  one  pair  of  jaws  in  their  proboscis 
(trompe).  The  branchiae  only  form  small  laminae  on  which  a  net-work 


b 


6: 

Xere!s  (Syllis)  phosphoreseens. 
a,  the  animal  (l-3rj  inch  focus);  b,  head  of  the  same  (l-12th  inch  foe  as). 
Garner. 
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of  vessels  creeps  ;  there  are  besides  two  tubercles  to  each  of  their  feet, 
two  bunches  of  filaments,  a  cirrhus  above,  aud  oue  below. 

Lamarck  states  that  the  antenna)  of  the  Nereids  are  iu  general  short. 
The  eyes,  when  distinct,  he  says,  are  four  in  number.  The  proboscis 
is  large,  open  at  its  extremity,  and  often  furnished  with  salient  points 
or  small  tentacles.  Lamarck  divides  them  into  six  genera,  namely, 
Lycoris,  Nephthys,  Glycera,  Bcsione,  Phyllodon,  and  Syllis,  principally 
on  the  ground  of  the  presence  or  absence  of  jaws,  and  the  modifications 
of  the  antennas :  to  these  he  adds  Spio. 

The  Nereids  are  widely  spread,  and  some  of  the  species  are  found 
in  most  seas.    Some  are  found  on  our  own  coasts.  [Annelida.] 

NEREITES,  a  genus  of  Fossil  Annelida,  from  the  Lower  Silurian 
Strata  of  Lampeter,  in  South  Wales.  [Murchison.] 

NERITA,  a  genus  of  Gasteropodous  Mollusca,  the  type  of  the  family 
Neritida:.  The  genus  Ncrila  has  the  following  characters  : — Shell 
thick,  smooth,  or  spirally  grooved  ;  epidermis  horny  ;  outer  lip  thick- 
ened, and  sometimes  denticulated  within  ;  columella  broad  and  flat, 
with  its  inner  edge  straight  and  toothed;  operculum  shelly. 

N.  polita  has  the  shell  thick,  smooth,  somewhat  shining,  longitudi- 
nally striated  very  finely,  varying  in  colour;  the  spire  very  retuse,  the 
lip  toothed,  smooth  above.  (Lam.) 


Kerita  polita,  with  its  animal.    '  Astrolabe.' 

This  species,  according  to  Messrs.  Quoy  and  Gaimard,  is  the  most 
plentifully  diffused  of  any  of  the  genus,  and  is  found  in  nearly  all  the 


seas  of  warm  climates.  It  is  heavy,  polished,  marbled,  and  often 
coloured  with  three  red  transverse  bands. 

The  animal  is  of  a  uniform  yellowish-white,  with  the  exception  of 
the  tentacles,  which  are  of  a  smoky-brown  colour. 

N.  Ascensionis  has  the  shell  solid,  transversely  furrowedly  ribbed, 
greenish-gray,  spotted  with  white  and  brown  :  spire  prominent,  the 
apex  yellow ;  aperture  white ;  the  lip  toothed,  rugous  above  :  marked 
above  with  a  yellow  spot.  (Lam.) 

This  shell  is  deeply  striated,  rugous,  yellowish-gray,  with  circum- 
scribed brown  spots  upon  the  parts  in  relief;  aperture  smooth,  yellowish- 
white  ;  peristome  dotted  with  white  and  brown. 


Nerita  Atcensionit. 
a,  shell,  -with  animal ;  b,  operculum. 

The  animal  has  the  foot  yellow  below,  striated  and  dotted  with 
deep-brown  on  the  sides,  so  as  to  appear  nearly  black  on  a  yellowish 
ground.  The  head,  which  has  a  very  expanded  hood,  is  striated  iu 
the  same  manner.  The  neck  is  violet.  Tho  tentacles  are  long,  pointed, 
lively-brown,  striated  longitudinally  with  black.  The  eyes,  placed  at 
their  base,  £ra  at  the  extremity  of  a  triangular  palette  of  yellowish- 
white,  having  a  black  stripe  at  the  external  border.  The  mantle  has 
its  contour  dotted  with  brown.  The  operculum  is  red-brown,  very 
much  granulated,  angular  at  the  posterior  border,  and  provided  with  a 
very  projecting  heel  or  process.  It  is  found  in  the  Island  of  Ascension 
('  Astrolabe.') 
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NERITID^E,  a  family  of  Holostomatous  Gasteropoda,  having  the 
followiug  characters: — Shell  thick,  semiglobose  ;  spire  very  small; 
cavity  simple  from  the  absorption  of  the  internal  portion  of  the 
whork;  aperture  semi-lunate;  columellar  side  expanded  and  flattened; 
outer  lip  acute ;  operculum  shelly,  sub-spiral,  articulated.  At  the 
end  of  the  columella  there  is  an  oblong  muscular  impression,  con- 
nected on  the  outer  side  by  a  ridge  on  which  the  operculum  rests ; 
vrithiu  this  ridge  the  inner  layers  of  the  shell  are  absorbed.  Animal 
with  a  broad  short  muzzle,  and  long  slender  tentacles;  foot  oblong, 
triangular ;  teeth  7,  uncini  very  numerous.  This  family  includes  the 
genera  Nerita,  Pilcolus,  Neritina,  and  Navicclla. 

Linnseus  placed  the  genus  Nerita  between  Helix  and  Haliotis,  and 
lie  divided  the  genus  into  the  following  sections  : — 

*  Umbilicata. 

Species  :  N.  canrcna,  N.  glaucina,  N.  vitellus,  N.  albumen,  N.  mam- 
milla/a. 

**  Imperforate,  with  a  toothless  lip. 
Species  :  N.  corona,  N.  raclula,  N.  cornea,  N.  fiuviatilis,  N.  litloralis, 
and  N.  lacustris. 

***  Imperforate,  with  a  toothed  lip. 

Species :  N.  pulligera,  N.  pupa,  N.  bidens,  N.  viridis,  N.  Yirginca, 
N.  polita,  N.  pcloronta,  N.  albicila,  N.  histrio,  N.  plicata,  N.  grossa,  N. 
Ckamceleon,  N.  undata,  and  N.  exuvia. 

We  find  then,  that,  in  the  '  Systema  Naturse,'  Linnseus  made  no 
marked  distinction  between  the  marine  and  freshwater  Nerits. 

The  Neritacece  of  Lamarck  comprise  the  genera  Navicella,  Neritina 
(Freshwater  Nerits),  Nerita  (Marine  Nerits),  Natica  and  Janthina. 

Cuvier  makes  the  Nerites  (Nerita,  Linn.)  immtdiately  follow 
Janthina,  and  includes  under  them  Natica,  Lam. ;  the  Nerits,  pro- 
perly so  called  (Nerita,  Lam. ;  Pcloronta,  Oken) ;  Yelatcs,  Montf. 
(Nerita  perversa,  Gmel.,  a  large  fossil  species) ;  Neritina,  Lam.  and 
Clithon,  Montf.  (the  Crowned  Neritines). 

.  M.  De  Blainville's  Hemicyclostomata,  equivalent  to  Nerita,  Linn., 
comprise  the  genera  Natica,  Nerita,  and  Navicclla,  or,  as  he  terms  it, 
Sept  aria. 

Nerita  he  divides  into  the  following  sections  : — 

*  Right  lip  toothed.  (Genus  Nerita,  Lam.) 

A.  Species  with  a  single  median  tooth  on  the  left  lip.  (Genus 
Pcloronta,  Oken.)    Ex.  Nerita  peloronta. 

B.  Species  with  two  teeth.    Ex.  N.  exuvia. 

0.  Species  with  three  or  four  teeth.    Ex.  N.  lineata. 

**  The  right  lip  not  toothed.    (Genus  Neritina,  Lam.) 

D.  Species  less  thick,  with  the  right  lip  trenchant,  and  the  oper- 
culum very  oblique.  (Genus  Neritina,  Lam.)  Ex.  Neritina 
fiuviatilis. 

E.  Species  whose  columellar  lip  is  toothed,  and  which  are  pro- 
vided with  spines.    Ex.  Nerita  canora. 

P.  Species  with  the  columellar  lip  toothed  ;  the  two  extremities 
of  the  right  lip  prolonged  much  beyond  the  aperture,  and 
forming,  with  the  callosity  which  covers  the  columellar  lip,  a 
sort  of  auricle  produced  by  the  tentacular  lobe  of  the  animal. 
Ex.  N.  auriculata. 
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G.  Calyptroid  species,  with  the  upper  summit  vertical  and  rpircd; 
the  last  whorl  forming  the  whole  base  of  the  shell,  and  occupied 
below  by  a  large  callosity,  which  sometimes  covers  the  whole 
spire.    (Genus  Velates,  Montf.)    Ex.  N.  perversa. 

II.  Patelloid  species,  which  are  elongated,  non-symmetrical,  with  a 
dorsal  summit,  and  not  spired.  (Genus  Pileolus,  Sow.)  Ex. 
N.  altavillensis. 

M.  De  Blainville  observes  that  thi3  genus  is  formed  of  marine  and 
fluviatile  species,  which  led  Lamarck  to  subdivide  it  into  two  genera, 
according  to  the  thickness  of  the  shell,  which  is  greatest  in  the  first, 
and  the  denticles  on  the  right  lip,  which  are  entirely  null  in  the 
second.  M.  De  Blainville's  observations  lead  him  to  the  conclusion 
that  the  species  are  still  more  easily  distinguished  by  the  sculpture 
(guillochis)  of  the  external  surface  of  the  operculum  than  by  any  other 
character.  He  remarks  that  Lamarck  enumerates  17  species  of  Marine 
Nerits,  which  are  all  from  the  equatorial  and  southern  seas,  and  21 
River  Nerits,  or  Neritina;,  two  of  which  only  are  European,  and  the 
others  belonging  to  America  and  Asia. 

M.  De  Blainville  states  that  only  two  fossil  Nerits  are  known  and 
two  Pileoli.  But  immediately  afterwards  he  says  that  Defrance 
reckons  five  species  of  fossil  Nerits,  two  of  which  are  analogues  (Italy) 
according  to  Brocchi ;  and  five  species  of  Neritina;  two  from  the  same 
country,  and  four  Pileoli. 

M.  Rang  adopts  the  arrangement  of  M.  De  Blainville,  and  condemns 
Lamarck  for  generically  separating  the  marine  and  freshwater  Nerits. 
M.  Rang  says  that  there  are  many  species  of  fossil  Nerits. 

Mr.  Swainson  places  the  family  Naticidee  between  his  Turbidw  and 
Troehidee,  making  it  consist  of  the  following  sub-families  and  genera. 
His  arrangement  is,  he  says,  founded  on  the  shells  only,  from  ignorance 
of  the  animals  of  the  major  part : — 

Sub-Family  1.    Naticince.  Sea-Snails. 
Genera :  Natica,  Lam.  (with  the  sub-genera  Naticella,  Globularia, 
Mamillaria,  Sigarctus,  Naticaria,  Lacuna,  Leucotis). 

Sub-Family  (?)  Neritina;.  Nerits. 

Genera  :  Nerita,  Linn,  (with  the  sub-genus  Neritopsis,  Gray) ;  Neri- 
tina, Lam.  (with  the  sub-genera  Clithon,  Velotes  (Velates),  Pilcolus,  aud 
Navicella).    ('  Malacology.') 

Dr.  J.  E.  Gray  makes  the  Ncritidce  the  sixth  family  of  his  Podoph- 
thalma,  and  places  it  between  the  Fissurellidee  and  the  Ampullariadce. 
Dr.  Gray's  Neritidec  comprise  the  following  genera  : — Nerita,  Pilcolus, 
Culana,  Neritina,  Clithon,  Dostia,  Velates,  and  Navicella, 

Adansou  appears  to  have  been  the  first  to  make  known  the  animal 
of  a  Nerita,  and  Cuvier  afterwards,  in  his  '  Anatomie  Compare'e,'  gave 
an  outline  of  it.  M.  De  Blainville  has  added  some  further  details  in 
the  zoology  of  the  Uranie,  from  individuals  brought  home  by  Messrs. 
Quoy  aud  Gaimard,  who,  in  the  '  Zoology  of  the  Astrolabe,'  thus  follow 
out  those  details. 

The  Nerits  are  marine  or  freshwater  animals,  a  modification  of 
habit  which  Messrs.  Quoy  and  Gaimard  think  sufficient  for  establishing 
a  simple  division  betwetn  these  molluscs,  which  Lamarck  erroneously 
in  their  opinion  separated  into  two  genera — Nerita  and  Neritina;  for 
their  organisation  is  entirely  similar.  Thus  the  Nerita:,  with  a  com- 
paratively thick  shell,  which  is  very  rarely  furnished  with  an  epidermis, 
are  always  found  in  the  sea ;  and  the  Neritina;  of  Lamarck,  whose 
shell  is  more  delicate  and  almost  constantly  covered  with  an  epidermis, 
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are  always  inhabitants  of  fresh  water :  a  single  instance  of  one  of  these 
Neritina;  having  wandered  into  the  sea,  they  may,  they  say,  perhaps 
have  had  to  cite.  The  Nerits  have  a  particular  and  distinctive  appear- 
ance :  they  pass  a  part  of  their  life  out  of  the  water  without  ever 
removing  to  a  distance  from  it.  Those  which  haunt  streams  or  marshes 
may  adhere  to  the  leaves  of  trees,  but  without  going  on  land.  Those 
which  are  found  on  land  are  carried  there  by  Paguri  or  by  some 
accident.  Marine  Nerits  are  also  seen  at  the  mouth  of  rivers ;  and 
Messrs.  Quoy  and  Gaimard  remark  that  these,  are  transitions  which 
nearly  all  the  molluscs  undergo  without  suffering  much. 
The  genus  Nerita  is  described  separately.  [Nerita.] 
Neritina  has  the  shell  rather  thick  at  the  aperture,  but  extensively 
absorbed  inside;  outer  lip  acute,  inner  straight,  denticulated;  oper- 
culum shelly,  with  a  flexible  border,  slightly  toothed  on  its  straight 
edge. 

N.  pulligera  has  the  shell  ovate,  slightly  striated,  blackish-brown ; 
the  outer  lip  dilated,  thin,  white  within,  the  margin  acute,  the  iunei 
border  yellowish  ;  the  inner  lip  toothed.  (Lam.) 

This  fine  species  is  uniform  chestnut,  with  the  stria)  of  growth 
strongly  marked ;  these  converge  on  the  spire,  which  is  covered  by  the 
right  lip. 

The  animal  has  long  delicate  tentacles,  which  are  yellowish  soiled 
with  brown.  The  head  and  sides  of  the  foot  are  yellow,  spotted  with 
brown  and  black.    The  under  part  of  the  foot  is  reddish. 

The  operculum  is  large,  qf  an  apple-green  colour,  with  black  trans- 
verse bands  proceeding  to  converge  towards  the  spire  :  its  contour  has 
a  reddish  line.  ('Astrolabe.') 


Neritina  pulligera. 
a,  shell  and  animal ;  6,  operculum. 


The  drawing  from  which  Messrs.  Quoy  and  Gaimard  have  figured 
this  species  was  made  at  Umata  in  the  island  of  Guam.  They  state 
that  there  are  also  Neritce  pulligerce  at  Vanikoro.  They  found  on  the 
trees  dead  shells  whose  spire  was  always  corroded,  and  they  inquire 
whether  they  had  been  brought  there,  or  whether  the  animal  had  died 
after  having  ascended  the  trees.  They  state  as  a  remarkable  fact, 
that  in  a  great  number  of  individuals  of  this  species  they  found  in 
the  liver  a  small  knot  of  worms,  some  of  which  were  not  less  than  17 
lines  in  length.  They  were  pointed  at  both  ends,  like  Lumbrici,  or 
Round  Worms. 

Pileolus  has  the  shell  limpet-like  above,  with  a  subcentral  apex; 
concave  beneath,  with  a  small  semilunar  aperture,  and  a  columellar 
disc,  surrounded  by  a  broad  continuous  peristome.  The  species  are 
only  known  as  fossil. 

Upwards  of  100  recent  species  of  Nerita  and  70  species  of  Neritina 
have  been  described.  The  fossil  species  of  Nerita  amount  to  60,  and 
of  Ncriiina  to  20.  Nerita  is  found  in  the  Lias,  and  Neritina  in  the 
Eocene  Formation. 

Navicella. — With  the  exception  of  the  disposition  of  its  operculum 
and  of  the  muscles  of  attachment  to  the  shell,  the  animal  may  be  said 
to  be  nearly  similar  to  that  of  Nerita.  Its  head  is  large,  convex, 
notched,  a  little  auriculated  anteriorly,  carrying  two  long  and  very 
pointed  tentacles,  having  the  eyes  at  their  base,  on  a  rather  elongated 
pedicle.  The  foot  is  regularly  oval,  and  does  not  overborder  the 
shell ;  at  its  union  with  the  mantle,  near  its  root,  it  presents  a  remark- 
able bourrelet,  which  is  due  to  the  internal  disposition  of  the  oper- 
culum. It  is  pale-yellow  below,  deeper  upon  the  sides,  with  spots  of 
deep-brown,  as  is  the  case  with  the  head  and  the  ocular  peduncles ; 
only  the  tentacles  have  a  smoked  colour,  with  black  and  very  delicate 
longitudinal  striae.    Mantle  light  yellow. 

The  form,  and  especially  the  position,  of  the  operculum  of  Navicella, 
are  so  abnormal,  that  it  may  be  said  that  it  is  not  a  true  operculum, 
and  that  it  is  situated  in  the  foot.  But  it  is  an  evident  operculum, 
and  its  place  is,  as  in  all  the  Cephalous  Molluscs  which  are  provided 
with  that  organ,  above  the  foot.  Its  form  is  subquadrilateral ;  it  is 
adherent  throughout  its  lower  surface,  free  on  its  upper  surface,  and 
terminated  behind  by  a  cartilaginous  part,  by  means  of  which  it 
increases.  It  is  carried,  as  in  the  Natica;,  by  a  very  small  appendage 
of  the  foot,  which  overborders  it  a  little  behind.  But  that  which 
renders  it  so  abnormal  is,  that  the  foot,  which  is  really  subtrachelian, 
that  is,  only  attached  below  to  the  body,  is  united,  nearly  throughout 
the  rest  of  its  length,  to  the  visceral  mass  by  the  continuation  of  the 
skin  which  envelopes  it ;  whence  it  results  that  the  operculum  seems 
to  be  contained  in  a  sort  of  pouch  situated  between  the  foot  and  the 
viscera,  and  whose  aperture,  in  the  form  of  a  transversal  slit,  is  at  the 
posterior  extremity  of  the  body.    This  disposition  of  the  operculum 


of  the  Navicella,  says  M.  De  Blainville,  prevents  it  from  really  serving 
the  ordinary  purpose  of  one. 

N.  elliptica.  Shell  ovate,  elliptical ;  sub-epidermis  greenish-brown, 
smooth,  shining,  squamously  spotted  with  white  and  coerulean  ;  the 
apex  recurved,  subprominulate  beyond  the  margin.  (Lam.) 

The  number  of  species  of  Navicella  (all  recent)  recorded  is  20. 


Navicella  elliptica. 
a,  animal  in  the  shell,  seen  from  below  ;  6,  operculum. 

The  genus  Natica,  sometimes  made  the  type  of  a  family  (Naticidw), 
has  been  included  with  the  Neritidw. 

Messrs.  Quoy  and  Gaimard  remark,  that  the  Natica;  are  animals  to 
which  their  foot  gives  a  remarkable  aspect.  It  is  a  long  oval  lamella, 
ordinarily  squared  in  front,  oval  behind,  and  doubled ;  anteriorly, 
where  it  is  widest,  it  is  a  thick  escutcheon,  a  little  auriculated,  which 
ascends  on  the  front  of  the  shell,  which  it  covers,  at  the  same  time 
that  it  hides  all  the  head  of  the  animal,  of  which  ordinarily  nothing 
but  the  tcntaclos  appear ;  a  groove  on  each  side  indicates  the  two  parts 
of  the  foot. 

The  posterior  escutcheon,  which  is  less  considerable,  supports  the 
operculum,  which  it  overborders  in  order  to  cover  the  left  lip  and  the 
extremity  of  the  shell.  There  are  individuals  in  which  it  has  the 
same  size  as  the  foot,  from  which  it  is  distinguished  by  a  circular 
groove.  Thus,  observe  these  zoologists,  throughout  their  development 
the  Naticce  resemble  a  mass  of  flesh,  on  the  summit  of  which  one 
perceives  a  part  of  the  shell.  The  operculum,  although  very  large,  is 
not  apparent ;  placed  transversely,  it  is  hidden  by  the  extremity  of 
the  shell,  which  contains  the  mass  of  viscera.  A  very  small  muscle 
binds  all  this  development  of  flesh  to  a  rather  slight  columella.  The 
rest  of  the  animal,  which  is  but  slightly  spiral,  offers  nothing  remark- 
able. 

N.  melanostoma  has  the  shell  oval,  ventricose,  convex-depressed 
thin,  white,  zoned  with  yellow ;  spire  somewhat  prominent ;  lip 
blackish-brown,  umbilicus  semi-closed.  (Lam.)  Length  15  lines ; 
breadth  11 4  lines. 

Operculum  membranous ;  paucispiral  on  the  left  border ;  the  rest 
of  its  lamellae  obliquely  transverse.  Colour  deep  chestnut-brown; 
lighter  on  the  edge. 


Natica  melanostoma. 
a,  shell  with  animal  seen  from  above ;  b,  animai  out  of  the  shell ;  c,  oper- 
culum. 

It  has  been  found  at  Tonga,  the  Moluccas,  and  many  other  places. 

Found  by  Messrs.  Quoy  and  Gaimard  some  fathoms  deep.  Species 
of  the  genus  have  been  captured  creeping  on  the  shore  like  the  Nerits 
on  rocks  and  sea- weed,  and  from  the  surface  to  the  depth  of  40 
j  fathoms  on  mud  and  sandy  mud,  in  aestuaries  and  in  tidal  rivers. 


NERIUM. 


NERVOUS  SYSTEM. 
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Dr.  J.  E.  Gray  makes  tho  Nalicidx  tho  first  family  of  bis  second 
soctiou,  Erioplithalma  (Edriojithalma  1),  of  his  second  order  Phyto- 
phaga.  Under  tho  Naticidcc  ho  comprises  tho  following  genera  : — 
Natica,  Neverita,  Nacca,  Cepalia,  Polinices,  Mammilla,  t'emina, 
Globulus,  Naticina,  Cryptostoma,  Stylina  (?),  Riulula  (?),  and  Neritopsis. 

In  Woodward's  '  Manual  of  tho  Mollusca'  tho  Nalicidm  include  the 
genera  Natica,  Sigaretus,  Lamcllaria,  Narica,  and  Vclulina. 

Ninety  recent  species  of  Natica  have  been  recorded.  Thoy  are 
inhabitants  of  the  Arctic  Seas,  Great  Britain,  tho  Mediterranean  and 
Caspian  Seas,  India,  Australia,  China,  Panama,  and  the  West  Indies. 
Tho  fossil  Rpecies  amount  to  260. 

Sigaretus  has  26  recent  and  10  fossil  species. 

Lamcllaria  has  5  recent  and  2  fossil  species. 

Narica  has  6  recent  and  4  fossil  species. 

Velulina  has  4  recent  and  3  fossil  species. 

In  Forbes  and  Hanley's  'British  Molluaca'  tho  following  specios  ot 
Neritidce  and  Naticida:  are  enumerated  as  British : — Neritinafluvialilis, 
Natica  monilifera,  N.  nitida,  N.  eordida,  N.  Montagui,  N.  Helicoides, 
N.  pusilla,  and  N.  Kingii. 

NERIUM  (from  vr\pis,  humid,  the  habitat  of  the  species),  a  genus 
of  riants  belonging  to  tho  natural  order  Apocynacere.  It  has  a  hypo- 
crateriform  corolla,  the  orifice  surmounted  by  lacerated  multifid  pro- 
cesses ;  segments  of  the  limb  contorted ;  the  filaments  are  inserted 
into  the  middle  of  tho  tube ;  the  anthers  sagittate,  adhering  by  the 
middle  to  the  stigma  ;  it  has  two  ovaries,  a  filiform  style  dilated  at 
the  apex,  and  an  obtuse  stigma. 

N.  odoratum  has  linear-lanceolato  leaves,  three  in  a  whorl ;  the  seg- 
ments of  the  calyx  erect ;  appendages  of  the  corolla  filamentous  ;  the 
anthers  bearded  at  tho  point.  The  flowers  red  or  white,  with  an 
agreeable  musky  scent.  The  bark  of  the  root  and  the  sweet-smelling 
leaves  are  supposed  by  native  Indian  doctors  to  act  as  powerful 
repellauts  applied  externally.  The  root,  taken  internally,  acts  as  a 
poison. 

N.  Oleander,  Common  Oleander,  has  lanceolate  leaves,  three  in  a 
whorl  being  beneath,  the  segments  of  the  corona  trifid.  It  is  a  native 
of  the  Indies,  in  humid  places,  but  has  now  become  wild  in  the  south 
of  Europe,  by  the  side  of  streams  and  the  sea-coast.  The  flowers  are 
rather  large  and  of  a  bright-red  colour.  This  species  contains  a  great 
quantity  of  gallic  acid,  and  a  decoction  of  the  leaves  or  bark  forms  an 
acrid  stimulating  wasb,  much  employed  by  the  poor  people  in  the 
south  of  France  to  cure  cutaneous  disorders.  The  peasants  in  the  ' 
neighbourhood  of  Nice  use  the  powdered  bark  and  wood  of  the 
Oleander  to  poison  rats.  Several  case3  are  also  recorded  of  death 
from  having  eaten  meat  roasted  on  a  spit  of  Oleander  wood. 

All  the  species  of  Oleander  are  very  showy  when  in  blossom.  They 
thrive  well  in  a  light  rich  soil ;  and  cuttings  strike  root  freely  in  a 
moist  situation.  All  of  them  require  a  good  deal  of  heat  to  flower 
well  in  this  country. 

(Don,  Bichlamydeous  Plants ;  Lindley,  Flora  Medica ;  Burnett, 
Outlines  of  Botany.) 

NERVOUS  SYSTEM.  This  system  constitutes  one  of  the  most 
essential  and  characteristic  parts  of  the  animal  frame.  It  consists  of 
two  portions,  the  Cerebro-Spinal  and  the  Sympathetic,  or  Ganglionic, 
each  of  which,  although  possessing  many  things  in  common,  is  dis- 
tinguished by  many  peculiarities  of  structure  and  function. 

The  Cerebro-Spinal  system  includes  the  brain,  spinal  chord,  and  the 
nerves  proceeding  from  these  organs.  It  is  through  the  medium  of 
this  part  of  the  nervous  system  that  the  functions  of  mind,  sensation, 
and  volition  are  performed.  Thi3  part  was  called  by  Bichat  the  Nervous 
System  of  Animal  Life.  The  Sympathetic,  or  Ganglionic,  portion  was 
named  by  Bichat  the  Nervous  System  of  Organic  Life.  These  names 
however  involve  theories  which  are  not  confirmed  by  recent  researches. 
The  sympathetic  system  consists  essentially  of  a  chain  of  ganglia  con- 
nected by  nervous  chords,  which  extends  from  the  cranium  to  the 
pelvis  along  each  side  of  the  vertebral  column,  and  from  which  nerves 
pass  to  the  abdominal,  thoracic,  and  pelvic  viscera. 

AVhen  examined  under  the  microscope  the  tissue  of  which  the 
whole  nervous  system  is  composed,  may  be  separated  into  two  elements, 
the  Vesicular  and  the  Fibrous.  The  vesicular  nervous  matter  is  gray 
or  ciueritious  in  colour  aud  granular  in  its  texture,  containing  nucleated 
nerve-vesicles,  aud  is  largely  supplied  with  blood.  The  fibrous  nerv- 
ous matter  is,  on  the  other  hand,  usually  white,  and  composed  of 
tubular  fibres,  although  in  some  parts  it  is  gray,  and  consists  of  solid 
fibres  ;  it  is  also  less  vascular  than  the  preceding.  The  former  is 
more  immediately  associated  with  the  mind,  and  is  the  originating 
seat  of  the  force  manifested  in  nervous  actions  ;  while  the  latter  is 
simply  the  propagator  of  impressions  made  on  it.  The  union  of  these 
two  kinds  of  matter  constitutes  a  Nervous  Centre,  and  the  threads  of 
fibrous  matter  which  pass  to  or  from  it  are  called  Nerves.  The  smaller 
nervous  centres  are  termed  Ganglia ;  the  larger  ones  are  the  Brain  and 
Spinal  Chord. 

The  Tubular  Fibre  is  a  tube  composed  externally  of  a  fine  trans- 
parent homogeneous  membrane,  very  much  resembling  the  sarcolemma 
of  muscle.  Nucleated  cells  may  however  be  occasionally  seen  in  it, 
as  in  fig.  1,  which  represents  a  portion  of  the  sciatic  nerve  of  a  frog. 
This  may  be  termed  the  tubular  membrane  of  nerve.  The  contents 
of  this  tube  consist  of  a  soft,  semi-fluid,  whitish,  pulpy  substance, 
which  is  readily  pressed  out  of  its  cut  extremity.    This  is  termed  by 


FiK.  1. 


Schwann  the  white  substance,  Pig.  2  is  a  nerve,  that  is,  a  wheath 
containing  a  number  of  nervous  filaments  branching  and  receiving 
branches  from  another  adjacent  to  it.  Pig.  3  is  a  portion  of  nerve  in 
which  tho  sheath  has  been  removed  and  tho  fibres  and  amaller  fasciculi 
of  filaments  separated  from  each  other. 


The  researches  of  Kolliker  on  the  intimate  structure  of  the  nervous 
tissue  are  the  most  recent,  and  we  subjoin  his  general  account  of  the 
nerve-fibres  as  given  in  the  translation  of  his  '  Histology  '  by  Messrs. 
Busk  and  Huxley  : — ■ 

"The  Nerve-Tubes,  or  Fibres,  also  termed  primitive  tubes,  or  primi- 
tive fibres  of  the  nerves,  are  soft,  fine,  cylindrical  filaments,  having  a 
diameter  of  0  0005'" — 0  01'";  they  constitute  the  principal  part  of 
the  nerves  and  of  the  white  substance  of  the  central  organs,  although 
they  are  not  wanting  in  the  greater  part  of  the  gray  substance  of  the 
latter  and  in  the  ganglia.  When  examined  in  the  recent  state  and  by 
transmitted  light,  they  appear  as  clear  as  water,  transparent,  and 
with  simple  dark  contours  ;  by  reflected  light — glistening,  opaline, 
like  fat,  in  larger  quantities  together,  white,  aud  for  the  most  part 
their  appearance  does  not  indicate  that  they  are  composed  of  different 
constituent  parts.  But  it  is  readily  seen  upon  the  application  of 
various  methods,  that  they  consist  of  three  entirely  distinct  com- 
ponent structures,  viz.  of  a  delicate  coat,  and  a  viscid  fluid,  in  the 
centre  of  which  is  a  soft  but  elastic  fibre. 

"The  Coat,  or  Sheath,  of  the  Nerve-Fibres  (Limitary  Membrane, 
Valentin)  is  an  excessively  delicate,  flexible  but  elastic,  perfectly 
structureless,  and  transparent  membrane,  which,  in  quite  unaltered 
nerve-fibres,  except  in  certain  situations,  is  altogether  invisible.  But 
on  the  application  of  suitable  reagents,  at  least  in  the  thicker  fibres 
of  the  nerves  and  of  the  central  organs,  it  comes  readily  into  view, 
corresponding,  in  its  chemical  characters,  in  all  essential  particulars, 
with  the  sarcolemma  of  the  muscular  fibres.  In  the  finest  fibres  of 
the  peripheral  as  well  as  of  the  central  nervous  system,  the  existence 
of  this  membrane  has  not  yet  been  demonstrated,  and  it  must  conse- 
quently, for  the  present,  be  left  undecided  whether  these  fibres  possess 
sheaths  or  not. 

"  Within  the  structureless  sheath  lies  the  Nerve-Medulla,  or  Pulp 
(Medullary  Sheath  of  Rosenthal  and  Purkinje  ;  White  Substance  of 


7 


NERVOUS  SYSTEM. 


NERVOUS  SYSTEM. 


8 


Schwann),  in  the  form  of  a  cylindrical  tube,  closely  and  exactly  sur- 
rounding the  central  fibre.  In  the  recent  nerve-fibre  this  substance  is 
perfectly  homogeneous,  fluid,  but  viscid  like  a  thick  oil,  and,  according 
to  the  light  by  which  it  may  be  viewed,  trans-parent  and  clear,  or 
whitish  and  pearly,  and  it  is  obviously  to  it  that  the  peculiar  glisten- 
ing appearance  of  the  nerves  is  due.  The  nerve-pulp  is  rapidly  and 
invariably  altered  by  the  application  of  cold  water,  of  most  acids, 
and  of  many  other  re-agents ;  the  change  consisting  principally  in  a 
coagulation  of  it,  which  takes  place  gradually  from  without  to  within, 
sometimes  involving  the  entire  thickness,  sometimes  only  its  outer- 
most layer.  In  the  latter  case  are  produced  the  well-known  nerve- 
fibres  with  double  contour  lines,  or  in  which  the  medullary  sheath  is 
externally  coagulated  to  a  greater  or  less  extent,  remaining  fluid  inter- 
nally— in  the  former  case  with  the  contents  apparently  wholly 
grumous  and  opaque.  The  coagulated  nerve-medulla  in  fact  seldom 
appears  homogeneous,  but  most  generally  grumous,  granular,  and  as  if 
composed  of  separate  irregular  larger  and  smaller  masses ;  and,  upon 
the  application  of  acetic  acid,  as  if  formed  of  minute,  separate,  or 
reticularly-united  rods.  The  nerve-pulp  is  also  altered  very  readily  by 
pressure.  It  sometimes  escapes  from  the  ends  of  the  tubes,  or  from 
hernial  protrusions  or  ruptures  of  the  sheath,  forming  larger  or 
smaller  drops  of  every  imaginable  shape — regularly  spherical,  clavate, 
fusiform,  cylindrical,  filamentary,  or  of  the  most  bizarre  figures — 
which  likewise  coagulate,  either  on  the  surface  merely  or  throughout, 
and  thence,  like  the  nerves,  appear  with  a  double  contour,  or  half  or 
wholly  grumous.  But  within  the  fibres  also  its  structural  conditions 
alter,  for  instead  of  being  continued  through  them  as  before — as  a 
cylinder  of  uniform  size — it  accumulates  in  places  into  larger  masses. 
In  this  way  are  produced  the  frequently-described  varicose  nerve- 
libres,  in  which  the  medullary  sheath  presents  sometimes  minute 
moniliform  enlargements ;  sometimes  various-sized  irregularly-distri- 
buted nodosities,  or  even,  in  places,  complete  interruptions.  All  these 
forms,  in  which  the  sheath  frequently  participates,  but  in  which  the 
central  fibre  takes  no  part,  arise  artificially,  and  are  developed  most 
readily  in  the  finer  fibres  with  more  delicate  sheaths,  such  as  are 
found  in  the  central  organs. 

"The  Central  or  Axis-Fibre  of  the  nerve-tubes  (Primitive  Band, 
Remak  ;  Cylinder  Axis,  Purkinje)  is  a  cylindrical  or  slightly-flattened 
filament,  which  in  entire  and  unaltered  nerve-fibres  is  as  little  recog- 
nisable as  the  sheath,  being  surrounded  by  the  pulp,  and  possessing 
the  same  refractive  power ;  whilst  it  comes  readily  into  view  when 
the  fibre  is  torn  or  treated  with  various  re-agents ;  and  it  may  thus  be 
recognised  as  a  constant  structure,  sometimes  in  the  interior  of  the 
fibre  and  sometimes  isolated.  Under  natural  circumstances  it  is  pale ; 
most  generally  homogeneous  ;  more  rarely  finely  granular  or  striated, 
bordered  by  straight  or  occasionally  by  irregular  pale  contour  lines ; 
and  it  is  generally  everywhere  of  uniform  thickness.  It  is  distin- 
guished from  the  medullary  sheath  especially  by  the  circumstance 
that  although  soft  and  flexible,  it  is  still  not  fluid  and  viscous,  but 
elastic  and  solid,  something  like  coagulated  albumen,  with  which  it 
also  appears  to  agree  in  most  of  its  chemical  characters.  This  axis- 
cylinder  exists  in  all  nerve-fibres  without  exception,  even  in  the  finest, 
and  invariably  presents  the  same  characters,  except  only  that  it  is 
sometimes  thicker,  sometimes  more  slender,  according  to  the  size  of 
the  fibre  itself. 

"  The  Nerve-Fibres  in  which  the  three  structures  above  described 
can  be  distinguished,  and  which  we  would  designate  as  the  Medullated, 
or  Dark-Bordered,  constitute,  it  is  true,  the  greater  proportion  of  those 
existing  in  the  body;  but  besides  these  there  are  still  some  forms 
requiring  more  particular  description.  These  are  the  nerve-fibres  in 
which  there  exists  no  trace  of  a  medullary  sheath,  whilst  they  have  an 
outer  sheath  and  contents,  sometimes  identical  with  the  axis-fibre  of 
the  other  kind  of  nerves,  sometimes  similar  but  more  clear.  These 
non-medullated  nerve-tubes  occur,  in  the  first  place,  as  continuations 
to  the  other  sort,  where  the  latter  are  in  connection  with  nerve-cells ; 
and  also  as  more  elongated  independent  fibres,  representing  the  so- 
termed  processes  of  the  nerve-cells  of  authors  ;  and,  lastly,  at  the 
terminations  of  the  dark-bordered  nerves.  They  may  again  be 
arranged  in  several  subdivisions,  distinguished  respectively  by  their 
having,  or  not  having,  nuclei,  and  more  or  less  transparent,  more  or 
less  consistent  contents.  It  must  also  be  added  that  the  dark-bordered 
fibres  differ  extremely — partly  in  respect  of  the  delicacy  or  firmness 
of  their  structure,  and  partly  in  their  diameter,  which  varies  from 
0-0005'"  to  O'Ol'"  or  more,  so  that  they  may  be  distinguished  into  fine 
and  coarse,  delicate,  or  firm  fibres  ;  from  which  it  is  evident  that  the 
nerve-fibres,  notwithstanding  their  general  tubular  character,  still 
differ  pretty  widely  from  each  other  in  various  respects. 

"  The  Nerve-Cells  (Accessory  Corpuscles,  Belegungkorper,  Nerve- 
Corpuscles,  Valentin)  are  nucleated  cells,  occurring  in  great  numbers 
in  the  gray  or  coloured  substance  of  the  central  organs,  in  the  ganglia, 
and  occasionally  also  in  the  trunks  and  peripheral  expansions  of  the 
nerves  (retina,  cochlea,  vestibule).  The  nerve-cells  are  covered  exter- 
nally by  a  delicate  structureless  membrane,  which  in  the  cells  of  the 
ganglia  (ganglion-cells,  -globules,  -corpuscles)  may  be  demonstrated 
easily,  but  with  great  difficulty  in  those  of  the  central  organs ;  the 
application  of  re-agents  however  will  suffice  to  show  pretty  distinctly 
that  the  membrane  exists  around  the  larger  cells  even  in  these  situ- 
ations, whilst  in  the  smallest,  just  as  in  the  finest  nerve-fibres,  no 


membrane  has  yet  been  observed,  although  one  probably  exists.  The 
contents  of  the  nerve-cells  are  a  soft  but  tenacious  elastic  substance, 
which,  besides  the  nucleus,  consists  of  two  elements ;  firstly,  of  a 
clear  homogeneous  light-yellowish  or  colourless  matrix,  upon  which 
the  physical  properties  of  the  contents  depend,  and  which  is  a  protein- 
compound  ;  and,  secondly,  of  minute  granules  of  different  kinds.  In 
the  colourless  nerve-cells  these  present  the  form  of  uniform,  roundish, 
for  the  most  part  minute  and  pale,  more  rarely  darker  and  larger 
corpuscles,  dispersed  throughout  the  entire  contents  of  the  cell,  and 
imbedded  in  the  tenacious  matrix ;  whilst  in  the  coloured  cells, 
instead  of  these  granules,  more  or  less  yellowish,  brown,  or  blackish 
corpuscles  occur.  The  latter  are  most  usually  of  a  larger  size,  and 
are  placed,  closely  aggregated,  in  a  mass  near  the  nucleus ;  in  other 
instances,  they  nearly  fill  the  entire  cell,  giving  it  the  aspect,  in  all 
respects,  of  a  brown  or  blackish  pigment-cell.  In  the  midst  of  these 
contents  lies  the  nucleus,  for  the  most  part  as  a  very  clear  spherical 
vessel  with  distinct  walls,  perfectly  transparent  contents,  and  one,  or 
more,  rarely  several,  large  opaque  nucleoli,  which  occasionally  exhibit 
a  cavity. 

Fig.  4. 


Ganglion-Globules,  -with  their  processes,  nuclei,  and  nucleoli. 

«,  from  the  deeper  part  of  the  gray  matter  of  the  convolutions  of  the 
cerebellum.  The  larger  process  is  directed  towards  the  surface  of  the  organ  ; 
I),  another  from  the  cerebellum;  c,  d,  others  from  the  posterior  horn  of  gray 
matter  of  the  dorsal  region  of  the  chord.  These  contain  pigment  which  surrounds 
the  nucleus  in  c.  In  all  these  specimens  the  processes  are  more  or  less  broken. 
Magnified  200  diameters.    (From  Todd  and  Bowman.) 

"  The  size  of  the  nerve-cell3  varies  very  much  ;  like  the  fibres,  they 
occur  as  large,  small,  and  middle-sized.  The  extreme  dimensions  of 
the  cells  are  0  002'"— 0  003"'  and  0  05'"— 0-06'".  The  nuclei,  which 
for  the  most  part  are  in  proportion  to  the  cells,  measure  from  0'0015"' 
—0-008'" ;  the  nucleoli  0'0005'"— 0003'".  The  nerve-cells,  moreover, 
are  distinguished  according  as  they  are :  1,  thin-  or  thick-walled, 
of  which  the  former  are  found  almost  wholly  in  the  spinal  chord  and 
brain  ;  and  2,  as  they  are  independent  cells,  or  are  furnished  with 
pale  processes,  of  which  they  may  have  one,  two,  or  several  (uni- 


Fig.  5. 


A,  vesicular  and  fibrous  matter  of  the  lamina;  of  the  cerebellum,  u,  ganglion, 
globule;  b,  very  minute  nerve-tubes  traversing  a  finely  granular  matrix,  in 
■which  are  numerous  rounded  nuclei,  c. 

B,  blending  of  the  vesicular  and  fibrous  nervous  matter  in  the  dentate  body 
of  the  cerebellum,  a,  ganglion-globule,  with  its  nucleus  and  nucleolus ;  4, 
nerve-tube,  slightly  varicose,  in  close  contact  with  the  ganglion-globule  ;  V,  a 
smaller  nerve-tube.  These  parts  all  lie  in  a  finely  granular  matrix  interspersed 
with  nuclei,  c.    (From  Todd  and  Bowman.) 
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bi-  multi-polar  colls),  and  which  aro  frequently  ramified,  and  the  former,  [ 
in  many  situations,  continuous  with  dark  bordered  nervo-fibros,  and 
even  having  tho  nature  of  non-medullated  uorvo-fibrcH.  Besides  the 
nerve-cells,  there  also  exist  in  tho  gray  substance  of  the  higher  central 
organs,  as  constant  constituents,  a  finoly  granular  pale  substance, 
which  has  the  greatest  resemblance  to  the  contents  of  tho  cells,  and 
besides  this,  in  places,  large  accumulations  of  free  oell-uucloi.  Similar 
elements  are  contained  in  the  retina,  and  according  to  Waguer  and 
Robin  in  the  ganglia  of  the  Plagioatomata." 

The  arrangement  of  these  fundamental  elements  of  tho  nervous 
system  present  an  almost  countless  diversity  in  the  various  parts  of 
the  spinal  chord  and  of  the  brain.  [Brain.]  The  student  of  anatorny 
will  find  the  fullest  account  of  these  arrangements  in  Kolliker's 
'  Manual  of  Human  Histology.' 

The  nervous  matter  has  been  submitted  to  chemical  analysis,  but  no 
very  important  result  has  hitherto  been  obtained.  The  following 
compounds  have  been  observed  from  the  fatty  matters  of  the  brain, 
which  amount  to  about  5  per  cent. : — 1,  Cerebric  Acid,  a  white  sub- 
stance in  the  form  of  crystalline  grains,  abounding  in  carbon,  and 
containing  a  minute  proportion  of  phosphorus ;  2,  Cholesterin  ;  3, 
Oleo-Phosphoric  acid,  a  peculiar  fatty  acid  containing  about  2  per 
cent,  of  phosphorus  in  the  form  of  phosphoric  acid  ;  and  4,  traces  of 
olein,  margarin,  and  fatty  acids.  The  following  tablo  has  been  drawn 
up  by  L'Heritier  from  his  own  researches.  The  numbers  in  each 
instance  represent  the  mean  of  six  analyses  : — 

Infants.   Youths.    Adults.  Aged  Persons.  Idiots. 


Water 

82-79 

74-26 

72-51 

73-85 

70-93 

Albumen      .       .  . 

7-00 

10-20 

9-40 

8-65 

8-40 

Fat  . 

3-45 

5-30 

6-10 

4-32 

5-00 

Osmazome  and  Salts  . 

5-96 

8-59 

1019 

1218 

14-82 

Phosphorus 

0-80 

1-65 

1-80 

1-00 

0-85 

The  varying  amount  of  phosphorus  has  been  supposed  to  stand  in 
some  connection  with  the  mental  powers.  This  view  must  however  at 
present  be  deemed  merely  hypothetical.  The  nerves,  according  to 
L'Heritier,  contain  more  albumen,  less  solid  and  more  soft  fat,  than 
the  brain. 

Lelmiauu,  in  the  third  volume  of  his  '  Physiological  Chemistry,'  is 
obliged  to  admit  that  at  present  our  knowledge  of  the  chemical  com- 
position of  nervous  matter  throws  no  light  upon  the  functions  of 
this  system.  This  may  serve  as  a  rebuke  to  those  who  so  readily 
attribute  nervous  function  to  the  action  of  physical  and  chemical 
causes.  "  But  however  forcibly,"  says  Lehmann,  "  we  may  be  com- 
pelled to  admit  the  incapacity  of  chemical  assistance  to  explain  the 
actions  of  the  nervous  system,  chemists  will  not  suffer  themselves  on 
that  account  to  be  deterred  from  further  investigations  ;  for  they 
must  be  well  aware  that,  without  a  careful  examination  of  the  chemical 
phenomena  presenting  themselves  in  the  nervous  system,  they  can 
never  succeed  in  tracing  nervous  actions  to  definite  physical  laws." 

The  nerve-fibres  proceed  uninterruptedly  from  their  origin  in  the 
nervous  centres — the  ganglia — to  their  destination.  In  the  whole  ot 
their  course  there  is  no  branching,  or  anastomosis,  or  union  with  the 
substance  of  any  other  fibres.  The  nerves  seem  to  terminate  at  their 
peripheral  extremities  in  different  ways.    Those  which  have  been 

Fig.  G. 


a  b 


A,  nerve  from  the  finger,  natural  size,  showing  the  Pacinian  corpuscles. 

B,  unusual  furm  from  the  mesentery  of  the  cat,  showing  two  included  in  a 
common  envelope  ;  a,  b,  are  the  two  nerve-tubes  belonging  to  them. 

C,  another  from  the  same,  showing  an  offset  from  the  central  cavity,  contain- 
ing t  branch  of  the  nerve. 

D,  rare  form  from  the  mesentery  of  the  cat,  showing  two  corpuscles  placed  in 
succession  on  a  single  stalk,  and  furnished  with  the  same  nerve-tube,  which 
resumes  its  white  substance  in  the  inteival  between  them.  (From  Todd  and 
Be—man.) 


noticed  aro  as  follows:  —  !,  In  loops.  In  this  case  eacli  fibre,  after 
supplying  tho  tissue  on  which  it  is  found,  turns  back,  and  probably 
pursuos  its  way  to  a  nervous  centre.  This  mode  of  termination  liaji 
been  observed  in  the  internal  ear,  in  the  papilla?  of  the  tongue,  in  tho 
pulp  of  tho  tooth,  and  in  other  parts.  2,  In  plexuses.  It  has  been 
stated  by  many  observers  that  DCIYM  terminate  in  this  way  on  the 
serous  metnbrauos.  3,  In  free  ends.  This  seems  to  bo  tho  case  in  tho 
retina.  [ICye.]  It  lias  also  been  observed  in  the  Pacinian  corpuscles. 
These  bodies,  so  called  from  Pacini  their  discoverer,  are  found  in  tho 
human  subject  in  groat  numbers  in  connection  with  the  nerves  of  tho 
hand  and  foot,  but  they  also  exist  sparingly  on  other  spinal  nerves 
and  on  the  plexuses  of  tho  sympathetic,  though  never  on  tho  nerves 
of  motion.  In  the  mesentery  of  tho  cat  they  may  be  almost  always 
detected  by  the  naked  eye,  being  pellucid  oval  grains  rathur  smaller 
than  hemp-seeds. 

A  (Jiff.  6)  gives  a  correct  idea  of  their  relation  to  the  nerves  in  tho 
palm  and  sole.  In  the  human  subject  they  vary  from  the  10th  to  the 
20th  of  an  inch.  The  structure  of  these  bodies  is  highly  singular.  They 
consist,  first,  of  a  series  of  membraneous  capsules,  from  thirty  to  sixty 
or  more  in  number,  inclosed  one  within  the  other;  and,  secondly,  of  a 
singlo  nervous  tubular  fibre  inclosed  in  the  stalk,  and  advancing  to 
the  central  capsule,  which  it  traverses  from  end  to  end. 

Fig.  7. 


Pacinian  corpuscle  from  the  mesentery  of  a  cat ;  intended  to  show  the  genera, 
construction  of  these  bodies.  The  stalk  and  body,  the  outer  and  inner  system 
of  capsules,  with  the  central  cavity,  are  seen. 

a,  arterial  twig,  ending  in  capillaries,  which  form  loop's  in  some  of  the  inter- 
capsular  spaces,  and  one  penetrates  to  the  central  capsule  ;  b,  the  fibrous  ti-sue 
of  the  stalk,  prolonged  from  the  neurilemma  ;  n,  nerve-tube  advancing  to  the 
central  capsule,  there  losing  its  white  substance,  and  stretching  along  the  axis 
to  the  opposite  end,  where  it  is  fixed  by  a  tubercular  enlargement.  (Todd  and 
Bowman.) 

In  the  above  figure  (7),  which  exhibits  the  general  structure,  the  ten 
)r  fifteen  innermost  capsules  may  be  observed  to  be  in  contact  with  one 
another,  while  the  rest  are  separated  by  a  clear  space  containing  fluid. 

Respecting  the  function  or  use  of  these  corpuscles  much  has  been 
written.  Pacini  himself  regarded  them  as  connected  with  the  function 
of  animal  magnetism.  Mr.  Huxley,  in  a  Paper  in  the  second  volume 
of  the  '  Quarterly  Journal  of  Microscopical  Science,'  suggests  that  they 
are  homologous  with  certain  bodies  described  by  Savi  in  the  Torpedo, 
and  with  the  ampullae  or  muciparous  canals  of  Rays  and  Sharks.  He 
says,  "  We  have  only  to  conceive  a  single  hair  developed  in  one  of  these 
ampullae,  and  taking  the  place  of  the  clear  gelatinous  matter,  to  have  a 
vibrissa,  such  as  is  met  with  in  almost  all  the  Mammalia  about  the  lip 
and  eyebrow ;  and  I  conceive  that  the  vibrissoe  are  in  fact  the  most 
complex  and  fully-developed  forms  of  this  series  of  cutaneous  organs. 
Now  the  vibrissse  are  without  doubt  delicate  organs  of  touch,  and 
the  mucous  canals  of  fishes  appear  to  be  very  probably  of  the  same 
nature ;  but  when  we  come  to  the  Savian  and  Pacinian  bodies,  and  to 
the  corpuscula  tactus,  two  possibilities  arise — either  they  may  be  still 
the  instruments  of  a  modified  sense  of  touch,  or  they  may  be  merely 
rudimentary  representatives  of  the  more  completely  formed  orgaus." 
In  a  note,  he  adds,  "  The  auditory  labyrinth  is  constructed  on  pre- 
cisely the  same  plan  as  the  muciparous  canals  of  fishts,  and  the  e\e 
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on  that  of  a  vibrissa,  as  might  readily  be  demonstrated ;  so  that  all 
the  organs  of  sense  are  to  be  regarded  as  modifications  of  one  and 
the  same  plan." 

The  development  of  the  elements  of  the  nervous  system  has  been 
observed  by  Kolliker.  The  nerve-cells,  wherever  they  may  occur,  are 
nothing  else  than  transformations  of  the  so-called  embryonic-cells ; 
some  of  which  simply  enlarge,  whilst  others  throw  out  a  varying 
number  of  processes,  and  are,  at  all  events  in  part,  connected  with 
nerve-fibres. 

"  Many  nerve-cells  also  appear,  at  a  subsequent  period,  to  increase  by 
division ;  at  all  events,  I  do  not  know  how  otherwise  to  explain  the 
frequent  occurrence  of  two  nuclei  in  the  nerve-cells  of  young  animals, 
especially  in  the  ganglia ;  and  the  cells  connected  by  communicating 
filaments,  which  have  been  noticed  by  various  observers. 

"The  peripheral  nerve-fibres  all  originate  on  the  spot,  but  their 
subsequent  development  proceeds  in  such  a  way  that  the  central 
extremities  always  precede  the  peripheral.  With  the  exception  of 
the  extremities  of  the  nerves,  they  are  developed  from  fusiform 
nucleated  cells,  which  are  nothing  else  than  modifications  of  the 
primordial  formative  cells  of  the  embryo,  and  are  conjoined  into  pale, 
flattened,  elongated,  nucleated  tubules  or  fibres  0  001"'— 0  003'"  broad. 
Now,  at  first  the  nerves  consist  only  of  fibres  of  this  kind,  and  of  the 
rudiment  of  the  neurilemma,  being  gray  or  dull  white,  like  the 
sympathetic  filaments ;  subsequently,  in  the  human  embryo  at  the 
fourth  or  fifth  month,  they  always  assume  a  whiter  colour,  and  the 
proper  white  or  medullary  substance  continues  to  be  more  and  more 
developed  in  them.  Of  the  three  possible  modes  of  development  of 
this  substance  propounded  by  Schwann,  one  only  in  the  present  state 
of  things  can  come  into  question,  that  namely,  as  to  whether  the 
medullary  sheath  is  a  structure  deposited  between  the  membrane  and 
the  conteuts  of  the  embryonic  nucleated  fibres ;  in  which  case  the 
contents  of  the  latter  would  become  the  axis-fibre.  But  besides  this, 
the  medullary  sheath  may  originate  in  what  did  not  occur  to  Schwann, 
namely,  a  chemical  metamorphosis  of  the  external  portion  of  the 
contents  of  the  embryonic-fibres ;  and  the  axis-fibre  may  be  only  the 
remainder  of  those  contents  which  has  not  undergone  a  fatty  meta- 
morphosis. It  is  difficult  to  determine  which  of  these  two  views  is 
correct.  Direct  observation  shows  only  this  much,  that  the  contents 
of  the  pale  embryonic  fibres  invariably,  by  degrees  obtain  dark 
contours,  and  ultimately  present  the  aspect  of  a  true  dark-bordered 
fibre,  whilst  it  teaches  nothing  with  respect  to  the  proper  origin  of 
the  white  substance.  Since  however  it  can  be  proved  that  the  fibres, 
whilst  they  undergo  this  change,  do  not  alter  in  size,  the  supposition  I 
have  expressed  would  still  appear  the  more  correct. 

"  The  development  of  the  terminations  of  the  nerves,  which  appears 
in  some  respects  to  present  conditions  different  from  those  exhibited 
in  the  trunks,  may  be  readily  traced  in  the  tails  of  the  larva)  of  the 
naked  Amphibia.  We  there  find,  as  is  mentioned  by  Schwann,  the 
primary  rudiments  of  the  nerves  to  be  pale  branched  fibres,  measuring 
0  001"' — 0'002"',  which  here  and  there  anastomose,  all  finally  termi- 
nating in  free  fibrils  of  the  finest  kind,  measuring  0-002-"' — 0-00-1."' 
There  is  no  difficulty  in  showing  that  these  fibres  arise  from  the 
coalescence  of  fusiform  or  stellate  cells,  for,  in  the  first  place,  such 
cells  may  be  seen,  in  part  still  in  close  opposition  with  but  inde- 
pendent of  them ;  in  part  more  or  less  connected  by  means  of  their 
processes ;  and,  secondly,  cell-nuclei  occur  at  the  divisions  of  the 
fibres,  which  are  there  somewhat  dilated ;  and,  at  all  events  in  young 
larvse,  with  them  are  associated  the  well-known  angular  vitelline 
corpuscles,  with  which,  at  first,  all  the  cells  of  the  embryo  are  filled. 
At  first  the  number  of  pale  embryonic  nerves  is  very  small,  and 
limited  to  a  few  short  trunks  closely  applied  to  the  muscular  structures 
in  the  tail ;  but  they  are  gradually  developed  in  the  direction  from 
the  centre  towards  the  periphery,  further  into  the  transparent  portion 
of  the  tail,  new  cells  being  continually  added  in  connection  with  the 
existing  trunks,  whilst  the  latter  themselves,  almost  in  the  same 
manner  as  the  capillaries  of  these  larva),  unite  directly  by  delicate 
offsets." 

On  the  general  question  of  the  functions  of  the  elementary  parts 
which  have  been  described,  Kolliker  makes  the  following  observa- 
tions : — 

"  As  regards  the  two  elementary  portions  of  the  nervous  system, 
anatomical  investigation  shows,  that  all  its  divisions  which  preside 
over  the  higher  functions,  contain  gray  substance  in  greater  or  less 
quantity,  as  in  the  sympathetic,  the  ganglia  of  the  spinal  and  cerebral 
nerves,  and  in  the  spinal  chord  and  brain  ;  whilst  the  nerves  which 
act  only  as  a  conducting  apparatus  contain  nothing  but  nerve-fibres. 
This  being  admitted  to  be  the  attribute  of  the  gray  substance,  it  may 
further  be  inquired  whether  it  presents  differences  in  its  structure,  as 
it  does  in  its  functions.  With  respect  to  this  I  would  remark  a3 
follows :  The  largest  nerve-cells  are  met  with  in  situations  from 
which  motory  effects  proceed,  as  in  the  anterior  horns  of  the  spinal 
chord,  amongst  the  fibres  of  the  anterior  roots,  in  the  medulla 
oblongata,  at  the  points  of  origin  of  the  motor  cerebral  nerves,  in  the 
cortical  substance  of  the  cerebellum,  the  pons  variolii,  and  crura 
cerebri ;  whilst  the  smallest  cells  are  found  in  the  sensitive  regions, 
as  iu  the  posterior  boms  of  the  spinal  chord,  the  corpora  restiformia, 
and  quadrigemina.  There  does  not  however,  appear  to  be  any 
constant  relation  between  the  size  of  the  cells  and  the  existence  of 


sensitive  or  motor  functions ;  for,  in  the  ganglia  of  the  cerebro-spinal 
nerves  and  of  the  sympathetic,  and  in  the  optic  thalami,  both  sorts 
of  fibres  arise  in  one  place  from  small,  and  in  another  from  large 
cells.  It  seems,  therefore,  as  in  the  case  of  the  nerve-fibres,  that 
there  are  large  and  small  motor  cells,  as  well  as  sensitive  cells  of 
various  dimensions,  a  fact  which  is  confirmed  by  comparative  anatomy, 
as  the  large  bipolar  cells  in  fishes  are  manifestly  sensitive.  No  essential 
difference  can  be  pointed  out  between  sensitive  and  motor  cells, 
whether  the  latter  be  of  uniform  or  of  different  size,  and  in  particular 
the  variations  existing  between  such  cells  are  not  greater  than  those 
between  the  motor  cells  in  different  localities.  Even  the  cells  in  the 
cortical  substance  of  the  brain,  to  which  physiologists  assign  the 
mental  manifestations,  with  our  present  means  of  research,  exhibit 
no  perceptible  peculiarities.  The  nerve-cells  however  may  be  divided 
into  those  which  are  in  direct  connection  with  nerve-fibres,  and  those 
which  are  not  thus  connected,  but  independent.  The  former,  of 
course,  are  to  be  especially  regarded  as  sensitive  and  motor;  with 
respect  to  the  latter,  anatomy  to  some  extent  affords  no  information, 
inasmuch  as  that  they  present  no  processes  as  in  the  sympathetic 
ganglia,  and  in  some  situations  in  the  brain.  As  regards  those  furnished 
with  processes,  particularly  the  many-rayed  cells,  which  in  many 
situations  undoubtedly  are  not  prolonged  into  nerve-fibres,  it  might 
be  considered  certain  that  they — both  larger  and  smaller,  by  means 
of  their  processes  which  fulfil  the  functions  of  nerves,  and  whether 
the  latter  anastomose  or  not — bring  different  regions  of  the  central 
organs  into  mutual  connection,  and  participate  in  the  reflex  phe- 
nomena, the  sympathies,  and  other  modes  of  association  of  the 
functions.  Cells  of  this  kind  exist  in  the  spinal  chord  and  brain  every- 
where in  very  large  quantities,  but  not  in  the  ganglia;  although  it  is 
not  from  this  intended  to  imply  that  no  reflex  actions  are  performed 
in  those  bodies. 

"  Respecting  the  nerve-fibres,  anatomy  is  not  in  a  position  to  point 
out  any  difference  in  them,  between  the  sensitive  and  motor  nerves; 
a  circumstance  however  which  physiologically  can  afford  no  reason 
to  ascribe  identical  functions  to  them.  As  regards  the  various  sizes 
of  the  nerve-fibres,  the  numerous  changes  in  diameter  undergone  in 
their  course  by  all  the  cerebro-spiual  nerves,  very  obviously  indicate 
that  these  proportions  have  no  relation  to  the  functions  of  the  fibres 
in  general.  Nevertheless,  I  do  not  look  upon  these  relations  of  size 
as  altogether  of  little  consequence,  and  in  particular  does  the  attenua- 
tion of  the  fibres,  where  they  extend  through  gray  substance,  appear 
to  me  to  be  important,  as  also  their  diminution  at  their  origins  and 
terminations.  It  is  however  difficult  to  perceive  the  physiological 
import  of  these  facts.  Were  it  the  case  that  in  the  nerve-fibres  the 
axis-cylinder  alone  was  the  conducting,  and  the  medullary  sheath  an 
insulating  substance,  and  could  it  be  proved  that  the  medullary  sheaths 
were  wanting  in  the  attenuated  portions,  the  peculiar  activity  of  the 
nerve-fibres  in  these  situations  (the  transverse  conduction  in  the  spinal 
chord,  the  acuteness  of  sensibility  at  the  terminations,  &c.)  would  bo 
satisfactorily  explained.  It  is  well  known  that  such  a  notion  has 
already  been  entertained  by  various  writers,  and  its  conception  has 
usually  proceeded  upon  the  idea  that  a  close  alliance  or  identity 
exists  between  electricity  and  the  nervous  force,  and  the  medullary 
sheath  abounding  in  fatty  matter  has  from  this  point  of  view  been 
regarded  as  an  insulator.  But  first,  it  is  anything  but  demonstrated,  that 
the  nerves  possess  no  other  active  force  but  electricity  ;  and  secondly, 
there  is  nothing  to  indicate  an  absence  of  the  medullary  sheath,  and  a 
free  condition  of  the  axis-fibres  in  many  peripheral  extremities  of  the 
nerves  (skin,  muscles),  and  in  those  portions  of  the  central  organs 
(spinal  chord)  in  which  a  transverse  conduction  is  evident.  The  question 
always  remains,  whether  the  medullary  sheath,  although  not  alto- 
gether, yet  at  all  events  partially,  may  not  insulate  more  or  les3, 
according  to  its  thickness.  Since  however  this  membrane  is  wanting 
not  only  in  many  terminations  of  nerves,  where  an  insulating  con- 
ducting faculty  might  not  be  required,  but  also  in  other  situations,  as 
in  the  Invertebrata,  and  the  nerves  of  Petromyzon  generally,  as  well  as 
in  the  processes  of  the  nerve-cells  which  certainly  act  as  nerves,  in 
the  central  organs  of  the  higher  animals,  and  in  the  finest  nerve-fibres 
iu  those  situations  (brain),  the  notion  that  such  is  its  effect  in  the 
dark-bordered  nerves  loses  all  ground  of  support.  It  would  seem  to 
me,  that  the  medullary  sheath  represents  nothing  more  than  a  pro- 
tective soft  envelope  for  the  tender  central  fibre." 

Although  the  possession  of  a  nervous  Bystem  is  a  distinguishing 
feature  of  the  higher  animals,  the  structural  traces  of  its  existence  are 
not  found  in  a  large  series  of  truly  animal  beings.  It  would  appear 
in  these  cases  that  the  function  of  both  the  nervous  and  muscular 
systems  are  carried  on  by  the  same  tissues.  Nor  do  these  functions 
in  the  lower  animals  distinguish  them  from  plants,  for  we  find  the 
protoplasm  in  the  interior  of  the  cells  of  plants  endowed  with  the 
same  power  as  the  tissues  of  the  polyp  or  jelly-fish.  The  possession 
therefore  of  a  nervous  or  muscular  Bystem,  or  the  performance  of 
functions  supposed  to  be  dependent  on  these  organs,  i3  not  a  charac- 
teristic distinction  of  the  animal  world. 

It  is  in  the  higher  Radiata  that  we  find  the  first  definite  indications 
of  the  existence  of  a  connected  nervous  system.  It  is  probable  that 
such  exists  in  all  the  A  calephw,  although  the  softness  of  their  tissues 
renders  it  difficult  of  detection.  According  to  Ehrenberg,  two  nervous 
circles  may  be  detected  in  the  Medusa  ;  one  running  along  the  margin 
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of  tho  mantle  and  furnished  with  eight  ganglia,  from  which  filaments 
proceed  to  the  eight  red  spots  which  ho  supposes  to  bo  eyes;  whilst 
tho  other  is  disposed  nround  tho  entrance  to  the  stomach,  and  is 
furnished  with  four  ganglia,  from  which  filaments  proo6ed  to  tho 
tentacula.  A  nervous  ring  has  also  been  detected  by  l'rofessor  Agassiz 
in  Sarsia,  one  of  tho  Naked-Eyed  Pulmogrados ;  and  he  states  that 
it  is  entirely  composed  of  ganglionic  cells.  In  Bcrbe,  it  is  afflrmod  by 
Dr.  Grant  that  a  nervous  ring  exists  round  the  mouth,  furnished  with 
eight  ganglia,  from  each  of  which  a  filament  passes  towards  the  other 
extremity  of  tho  body,  whilo  others  are  sent  to  tho  lips  and  tentacula. 
Iu  tho  Echinodermata  however  its  manifestations  are  much  less 
equivocal.  In  tho  Astcrias,  for  instance,  a  ring  of  nervous  matter 
surrounds  the  mouth,  and  sends  three  filaments  to  each  of  the  rays; 
of  these,  one  seems  to  traverse  its  length,  whilo  the  two  others  are 
distributed  on  the  csecal  prolongations  of  tho  stomach.  In  the  species 
examined  and  figured  by  Tiedemann,  no  ganglionic  enlargements 
of  this  ring  appear  to  exist,  and  it  seems  not  improbable  that,  as  in 
the  Medusa,  the  entire  ring  is  composed  of  vesicular  nervous  matter ; 
but  this  element  is  usually  collected  into  distinct  ganglia,  which  are 
found  at  those  poiuts  of  the  ring  whence  tho  branches  diverge,  the 
number  of  the  ganglia  being  always  equal  to  that  of  the  rays.  In 
those  species  which  possess  ocelli  at  the  extremities  of  the  rays,  the 
nervous  chord  proceeding  towards  each  swells  into  a  minute  ganglion 
iu  its  neighbourhood.  In  the  Echinus  the  arrangement  of  tho  nervous 
system  follows  the  same  general  plan  ;  the  filaments  which  diverge 
from  tho  oral  ring  being  distributed  (in  tho  absence  of  rays)  to  the 
complicated  dental  apparatus,  whilst  others  pass  along  the  course  of 
the  vessels  to  the  digestive  organs.  The  transition  between  the  Itadiata 
and  Articulata,  presented  by  the  Holothuria,  and  Sipunculus,  is  pecu- 
liarly well  marked  in  the  nervous  system  of  these  animals ;  for  the 
riug  which  encircles  the  mouth  is  here  comparatively  small,  but  a 
single  or  double  nou-gangliated  filament  traverses  the  length  of  their 
prolonged  bodies,  running  near  the  abdominal  surface  (which  is  their 
situation  in  the  articulated  classes)  and  giving-off  transverse  branches. 

When  we  compare  the  character  of  the  nervous  system  of  these 
Radiated  classes  with  that  of  the  higher  animals  of  more  hetero- 
geneous structure,  we  find  that  every  segment  of  the  body  which  is 
similar  to  the  rest  is  connected  with  a  ganglionic  centre  that  seems 
to  bo  subservient  to  tho  functions  of  its  own  division  alone,  and  to 
have  little  communication  with,  or  dependence  upon,  the  remainder; 
these  centres  being  all  apparently  similar  to  each  other  in  their 
endowments. 

Among  the  Molluscous  classes  there  is  no  radiate  or  longitudinal 
multiplication  of  parts,  the  only  repetition  being  ou  the  two  sides  of 
the  median  plane.  It  is  chiefly  iu  the  organs  of  animal  life  that  this 
bi-lateral  symmetry  is  observable,  the  symmetry  of  their  nutritive 
apparatus  being  obscured  by  the  unequal  development  of  its  different 
parts ;  and  the  predominance  of  the  latter  in  their  organisation 
impresses  itself  (so  to  speak)  upon  their  nervous  system,  which  is  not 
formed  until  a  late  period  of  development,  and  which  shows  a  want 
of  constancy  in  the  relative  position  of  its  centres,  that  is,  in  striking 
contrast  with  the  uniformity  of  the  plan  which  is  so  obvious  in  the 
nervous  systems  of  Articulata  and  Vertcbrata.  Of  these  centres  there 
are  typically  three  pairs  : — 1.  The  Cephalic  Ganglia,  which  lie  either 
at  the  sides  of  the  oesophagus,  or  above  it ;  and  may  be  either  dis- 
joined, although  connected  by  a  commissure,  or  fused  into  one  mass, 
which  is  usually  bi-lobed;  this  gives  off  nerves  to  the  labial  and 
olfactory  tentacula,  to  the  eyes,  and  to  the  muscular  apparatus  of  the 
mouth  ;  and  upon  either  of  these  nerves  accessory  ganglia  may  be 
developed.  2.  The  Pedal  Ganglia,  which  are  commonly  fused  into  one 
mass  which  is  situated  below  the  oesophagus,  and  are  connected  with 
the  cephalic  ganglia  by  a  commissural  band  on  each  side,  forming  a 
ring  which  encircles  that  canal;  though,  in  the  Nudib ran chiata  and 
some  other  Gasteropods,  the  pedal  ganglion  of  each  side  is  fused  into 
one  mass  with  the  corresponding  cephalic  ganglion :  from  the  pedal 
ganglion  are  given  off  nerves  to  the  foot,  and  also  to  the  organs  of 
hearing,  when  those  are  not  actually  lodged  in  them,  as  frequently 
happens.  3.  The  Parieto-Splanchnic  Ganglia,  which  are  usually  found 
in  the  posterior  part  of  the  body,  and  are  connected  by  commissural 
bands  both  with  the  cephalic  and  with  the  pedal  ganglia  :  these  give 
off  nerves  to  the  muscular  and  sensitive  parietes  of  the  body,  to  the 
shell-muscle  or  muscles,  to  the  branchial  apparatus,  and  to  the  heart 
and  large  vessels.  The  function  of  these  is  divided,  in  the  higher 
Mollusca,  between  two  or  more  pairs  of  ganglia;  and  the  proper 
visceral  or  sympathetic  system  becomes  more  distinct  from  it. 
[Mollusca.] 

The  nervous  system  of  the  Mollusca  becomes  gradually  more  com- 
plicated as  we  ascend  from  the  lower  to  the  higher  forms.  It  is  in 
the  Cephalopoda,  which  stand  at  the  head  of  the  Molluscau  series,  that 
we  find  an  approach  towards  the  structure  of  the  Vertebrate  animals. 
[Cephalopoda;  Nautilid.e.] 

The  plan  on  which  the  nervous  system  is  distributed  iu  the  sub- 
kingdom  Articulata  exhibits  a  remarkable  uniformity  throughout  the 
whole  series,  whilst  its  character  gradually  becomes  more  elevated  as 
we  trace  it  from  the  lowest  to  the  highest  divisions  of  the  group.  It 
usually  consists  of  a  double  nervous  chord,  studded  with  ganglia  at 
intervals;  and  the  more  alike  the  different  segments,  the  more  equal 
are  these  ganglia.    The  two  filaments  of  the  nervous  chord  are  some- 


times at  a  considerable  distanco  one  from  tho  other,  and  their  gangli* 
distinct ;  but  moro  frequently  they  are  in  cloxo  apposition,  and  the 
ganglia  appear  single  and  common  to  both.  That  which  may  bo 
rogarded  as  tho  typical  conformation  of  the  nervous  system  of  this 
group  is  seen  in  the  ganglionic  chord  of  Scolopcndra,  or  in  that  of  the 
larva  of  most  insects,  such  as  that  of  Sphinx  Liyustri.  Hero  wo  see 
tho  nervous  chord  nearly  uniform  throughout,  its  two  halves  being 
separated  however  at  the  anterior  portion  of  tho  body  ;  tho  ganglia 
are  disposed  at  tolerably  regular  intervals,  are  similar  to  each  other 
in  size  (with  the  exception  of  tho  last,  which  is  formed  by  tho  coales- 
cence of  two),  and  every  one  supplies  it«  own  segment,  having  littlo 
connection  with  any  other.  The  two  filaments  of  tho  chord  diverge 
behind  the  hoad  to  inclose  tho  oesophagus ;  above  which  we  find  a 
pair  of  ganglia  that  receive  the  nerves  of  tho  eyes  and  antenna.  We 
shall  fiud  that,  in  the  higher  classes,  tho  inequality  iu  tho  formation 
and  office  of  the  different  segments,  and  tho  increased  powers  of  special 
sensation,  involve  a  considerable  change  in  the  nervous  system,  which 
is  concentrated  about  the  head  and  thorax.  In  the  simplest  Vermiform 
tribes,  on  the  other  hand,  we  lose  all  trace  of  separate  ganglia,  the 
nervous  chord  passing  without  evident  enlargement  from  one  extremity 
to  the  other.  Whatever  may  be  the  degree  of  multiplication  of  the 
ganglia  of  the  trunk,  they  seem  but  repetitions  one  of  another;  the 
functions  of  each  segment  being  the  same  with  those  of  the  rest.  The 
cephalic  ganglia  however  are  always  larger  and  more  important;  they 
are  connected  with  the  organs  of  special  sense ;  and  they  evidently 
possess  a  power  of  directing  and  controlling  the  movements  of  the 
entire  body,  whilst  the  power  of  each  ganglion  of  the  trunk  is  confined 
to  its  own  segment.  The  longitudinal  gangliated  chord  of  Articulata 
occupies  a  position  which  seems  at  first  sight  altogether  different  from 
that  of  the  nervous  system  of  Vertebrated  animals,  being  found  in  the 
neighbourhood  of  the  ventral  or  inferior  surface  of  their  bodies,  instead 
of  lying  just  beneath  their  dorsal  or  upper  surface.  From  the  history 
of  their  development  however,  and  from  some  other  considerations,  ifc 
has  been  suggested  that  the  whole  body  of  these  animals  may  be 
considered  as  in  an  inverted  position ;  the  part  in  which  the  segmen- 
tation is  first  distinguished  in  insects  being  the  real  equivalent  of  the 
dorsal  region  in  Vertebrata,  and  that  over  which  the  germinal  mem- 
brane is  the  last  to  close  in  being  homologous  with  the  ventral  region. 
This  view  applies  also  to  the  position  of  the  '  dorsal  vessel,'  which 
would  then  be  on  the  ventral  side  of  the  axis,  as  in  Vertebrata. 
Regarded  under  this  aspect,  the  longitudinal  nervous  tract  of  Articu- 
lata corresponds  with  the  spinal  chord  of  Vertebrated  animals  in  posi- 
tion, as  we  shall  find  that  it  does  in  function. 

When  the  structure  of  the  chain  of  ganglia  is  more  particularly 
inquired  into,  it  is  found  to  consist  of  two  distinct  tracts ;  one  of 
which  is  composed  of  nerve-fibres  only,  and  passes  backwards  from 
the  cephalic  ganglia  over  the  surface  of  all  the  ganglia  of  the  trunk, 
giving  off  branches  to  the  nerves  that  proceed  from  them;  whilst  the 
other  includes  the  ganglia  themselves.  Hence,  as  in  the  Mollusca, 
every  part  of  the  body  has  two  sets  of  nervous  connections  ;  one  with 
the  cephalic  ganglia  ;  and  the  other  with  the  ganglion  of  its  own  seg- 
ment. Impressions  made  upon  the  afferent  fibres,  which  proceed 
from  any  part  of  the  body  to  the  cephalic  ganglia,  become  sensations 
when  conveyed  to  the  latter ;  whilst,  in  correspondence  to  these,  the 
consensual  impulses,  operating  through  the  cephalic  ganglia,  harmonise 
and  direct  the  general  movements  of  the  body,  by  means  of  the 
efferent  nerves  proceeding  from  them.  For  the  lower  reflex  opera- 
tions, on  the  other  hand,  the  ganglia  of  the  ventral  chord  are  sufficient  ; 
each  one  ministering  to  the  actions  of  its  own  segment,  and,  to  a 
certain  extent  also,  to  those  of  other  segments.  It  has  been  ascertained 
by  the  careful  dissections  of  Mr.  Newport,  to  whom  we  owe  all  our 
most  accurate  knowledge  of  the  structure  of  the  nervous  system  in 
articulated  animals,  that  of  the  fibres  constituting  the  roots  by  which 
the  nerves  are  implanted  in  the  ganglia,  some  pass  into  the  vesicular 
matter  of  the  ganglion,  and,  after  coming  into  relation  with  the  vesicu- 
lar substance,  pass  out  again  on  the  same  side ;  whilst  a  second  set, 
after  traversing  the  vesicular  matter,  pass  out  by  the  trunks,  proceed- 
ing from  the  opposite  side  of  the  same  ganglion ;  whilst  a  third  set 
run  along  the  portion  of  the  chord  which  connects  the  ganglia  of 
different  segments,  and  enter  the  nervous  trunks  that  issue  from  them, 
at  a  distance  of  one  or  more  ganglia  above  or  below.  Thus  it  appeal's, 
that  an  impression  conveyed  by  an  afferent  fibre  to  any  ganglion,  may 
excite  motion  either  in  the  muscles  of  the  same  side  of  its  own  seg- 
ment, or  iu  those  of  the  opposite  side,  or  in  those  of  segments  at  a 
greater  or  less  distance,  according  to  the  point  at  which  the  efferent 
fibres  leave  the  chord.  And  as  the  function  of  these  ganglia  is  altogether 
related  to  the  locomotive  actions  of  the  segments,  we  may  regard 
them  as  so  many  repetitions  of  the  pedal  ganglia  of  the  Mollusca ; 
their  multiplication  being  in  precise  accordance  with  that  of  the 
instruments  which  they  supply.    [Insecta  ;  Crustacea.] 

Proceeding  to  the  Vertebrated  Series  we  find  their  Nervous  System 
constitutes  a  far  more  important  portion  of  the  entire  organism  than 
it  does  in  any  Invertebrated  animal ;  and  that,  in  its  most  charac- 
teristic forms,  it  combines  the  locomotive  centres  of  the  Articulata 
with  the  senr  '^1  centres  of  the  Moltusca,  possessing  in  addition  two 
organs,  the^erebrum  and  Cerebellum,  to  which  nothing  distinctly 
analogous  can  be  detected  in  any  of  the  inferior  classes.  That  which 
may  be  regarded  as  the  fundamental  portion  of  the  nervous  system  in 


15 


NERVOUS  SYSTEM. 


NERVOUS  SYSTEM. 


11 


Vertebrata  is  the  Cranio-Spinal  Axis,  which  consists  of  the  medulla 
spinalis,  or  spinal  chord,  of  its  anterior  prolongation,  termed  the 
medulla  oblongata,  and  of  the  chain  of  sensory  ganglia,  which  forms 
the  superior  continuation  of  the  latter.  The  whole  of  this  axis  lies 
above  the  alimentary  canal,  and  there  is  consequently  no  oesophageal 
ring,  like  that  of  Articulated  and  Molluscous  animals ;  but  the  two 
lateral  strands  of  the  cranio  spinal  axis  still  diverge  from  each  other 
aB  they  enter  the  cranium,  so  as  to  leave  the  space  which  is  termed 
the  fourth  ventricle.  This  cavity  communicates  anteriorly  with  the 
third  ventricle,  which  separates  the  lateral  halves  of  the  anterior 
portion  of  the  sensorial  apparatus;  and  posteriorly  with  the  spinal 
canal,  which  intervenes  between  the  two  lateral  halves  of  the  spinal 
chord.  This  last  however,  like  the  space  between  the  lateral  lialves  of 
the  ventral  chord  in  the  higher  Arliculata,  is  nearly  obliterated  in  man 
and  the  Mammalia,  although  sufficiently  distinguishable  in  Fishes. 
The  spinal  chord  consists  of  a  continuous  tract  of  gray  matter,  inclosed 
within  strands  of  longitudinal  fibres;  and  it  may  thus  be  regarded 
as  analogous  to  the  ganglionic  chain  of  the  Arliculata.  Below  the 
medulla  oblongata  its  endowments  appear  nearly  similar  throughout, 
for  all  the  nerves  which  proceed  from  it  are  distributed  to  the  sensory 
surfaces  and  to  the  locomotive  organs.  In  some  Vertebrata,  whose 
form  resembles  that  of  the  Arliculata  (such  as  the  eel  and  serpent), 
there  is  no  difference  in  the  sine  or  distribution  of  the  several  pairs  of 
nerves,  as  no  extremities  are  developed  ;  but  in  other  cases,  the  size  of 
the  trunks,  proceeding  to  the  anterior  aud  posterior  extremities,  is 
much  greater  than  that  of  the  nerves  given  off  from  the  other  seg- 
ments of  the  chord ;  and  the  quantity  of  gray  matter  at  their  roots  is 
correspondingly  increased.  In  these  trunks,  both  afferent  and  efferent 
fibres  are  bound  up ;  but  they  separate  at  their  roots,  or  junction 
with  the  spinal  chord — the  afferent  being  connected  with  the  side  of 
the  chord  nearest  the  surface  of  the  back — and  the  motor  with  that 
next  the  viscera.  Both  these  roots  have  two  sets  of  connections ; 
some  of  each  enter  the  gray  substance  of  the  chord,  in  which  they 
seem  lost,  whilst  others  are  continuous  with  the  fibrous  portion  of  the 
chord,  and  are  thus  put  in  connection  either  with  other  segments  or 
with  the  encephalic  centres.  In  this  respect,  then,  there  is  a  precise 
correspondence  between  the  spinal  column  of  Vertebrata  aud  the 
ventral  chord  of  insects ;  and  in  the  former,  as  in  the  latter, 
experiment  indicates  that  each  segment  of  the  chord  has  a  certain 
degree  of  independence,  reflex  actions  being  excitable  through  it,  so 
long  as  the  circle  of  afferent  aud  motor  nerves,  and  their  ganglionic 
centre,  are  in  an  active  and  uninjured  state,  even  though  it  be  com- 
pletely separated  from  all  the  rest.  At  the  upper  portion  of  the 
spinal  chord  however,  there  13  a  series  of  ganglionic  enlargements, 
having  several  distinct  functions.  From  the  medulla  oblongata  pro- 
ceed the  chief  nerves  which  are  subservient  to  the  respiratory  actions, 
aud  also  those  concerned  in  mastication  and  deglutition;  so  that  this 
may  be  regarded  as  combining  the  respiratory  and  the  stomato-gastric 
ganglia.  Above,  or  in  front  of  this  again,  we  find  auditory,  optic,  and 
olfactive  ganglia,  corresponding  to  the  various  subdivisions  of  the 
cephalic  ganglia  in  the  Invertebrata ;  these  receive  trunks  from  their 
respective  organs  of  sensation,  and  may  probably  be  regarded  as 
sensorial  centres,  or  seats  of  consciousness  for  the  impressions  which 
they  severally  transmit.  The  crnnio-spiual  axis  constitutes  the  whole 
nervous  system  of  Amphioxus,  in  which  there  seems  nothing  that  in 
the  least  resembles  a  cerebrum,  or  cerebellum;  and  among  the 
cyclostome  fishes  generally,  the  condition  of  this  apparatus  is  but 
little  higher,  save  as  regards  the  larger  development  of  the  sensory 
ganglia. 

But  in  all  higher  Vertebrata  we  find  superimposed  (as  it  were)  upon 
the  sensory  ganglia  the  bodies  which  are  known  as  the  Cerebral 
Hemispheres  or  Ganglia;  whilst  superimposed  upon  the  medulla 
oblongata  we  find  the  Cerebellum.  The  former  constitute  the  mass 
of  the  brain  in  the  Mammalia  ;  coveiing-in  and  obscuring  the  sensory 
ganglia  so  completely,  that  the  fundamental  importance  of  these  is 
by  no  means  generally  recognised.  In  fishes  however  the  proportion 
between  the  two  sets  of  centres  is  entirely  reversed,  the  rudiments  of 
the  cerebral  hemispheres  being  usually  inferior  in  size  to  the  optic 
ganglia  alone.  The  intermediate  classes  present  us  with  a  succession 
of  gradations  from  the  one  type  to  the  other,  as  regards  not  merely 
the  size  of  the  cerebrum,  but  also  its  complexity  of  structure ;  and 
a  very  close  relation  may  be  seen  between  the  degree  of  development 
which  it  exhibits  aud  the  degree  of  intelligence  of  the  species.  It  i3 
a  point  which  is  especially  worthy  of  note,  that  no  sensory  nerves 
terminate  directly  in  the  cerebrum,  nor  do  any  motor  nerves  issue 
directly  from  it;  and  there  seems  a  strong  probability  that  there  is 
not  (as  was  formerly  supposed)  a  direct  continuity  between  any  of  the 
nerve-fibres  distributed  to  the  body  and  the  medullary  substance  of 
the  cerebrum.  For  whilst  the  nerves  of  special  sense  have  their  own 
ganglionic  centres,  it  cannot  be  shown  that  the  nervous  fibres  of 
general  sense,  which  either  enter  the  cranium  as  part  of  the  cephalic 
nerves,  or  which  pass  up  from  the  crauio-spinal  axis,  have  any  higher 
destination  than  the  ganglionic  masses  termed  thalami  optici,  which 
undoubtedly  form  part  of  the  group  of  sensorial  centres.  So  the 
motor  fibres  which  pass  forth  from  the  craniur-.r^ti'ier  into  the 
cephalic  nerve-trunks,  or  into  the  motor  columns  of  the  spinal  chord, 
cannot  be  certainly  said  to  have  an  origin  higher  thau  the  corpora 
striata;  which,  like  the  thalmri,  are  most  assuredly  to  be  regarded 


as  ganglionic  centres,  possessing  considerable  indepeudence  of  the 
cerebrum,  though  formerly  regarded  as  mere  appendages  to  it.  And 
we  shall  find  strong  physiological  ground  for  the  belief  that  the 
cerebrum  has  no  communication  with  the  external  world  otherwise 
than  by  the  sensori-motor  apparatus  which  ministers  to  the  automatic 
actions;  receiving  through  the  sensory  ganglia  that  consciousness  of 
external  objects  and  events,  which  is  the  spring  of  its  intellectual  or 
emotional  operations;  and  communicating  its  voluntary  determina- 
tions to  the  motor  part  of  the  same  system,  to  be  worked-out  (so  to 
speak)  by  it  through  the  instrumentality  of  the  muscles  upon  which 
it  plays.  The  cerebellum,  in  like  manner,  presents  a  great  difference 
in  relative  development  in  the  several  classes  of  Vertebrata  ;  being  in 
the  lowest  a  mere  thin  lamina  of  nervous  matter  on  the  median  line, 
only  partially  covering  in  the  fourth  ventricle ;  whilst  in  the  highest 
it  is  a  mass  of  considerable  size,  having  two  lateral  lobes,  or  hemi- 
spheres, in  addition  to  its  central  portion.  It  is  connected  with  both 
the  anterior  and  the  posterior  columns  of  the  spinal  chord;  and  experi- 
ment leads  to  the  belief  that  its  chief  office  is  to  combine  the  individual 
actions  of  different  members  into  the  complex  and  nicely-balanced 
movements  required  for  progression  of  various  kinds,  and  in  man  for 
the  execution  of  the  various  operations  which  his  intelligence  prompts 
him  to  undertake.  (Carpenter.) 

The  part  of  the  nervous  system  of  the  Vertebrata  which  is  subject 
to  most  alteration  is  the  Brain.  The  chief  differences  in  its  form 
depend  on  the  degree  in  which  the  hemispheres  of  the  cerebrum  and 
cerebellum  are  developed.  In  fishes  these  are  usually  smaller  than 
the  ganglia  on  the  origin  of  the  optic  nerves ;  but  ascending  in  the 
scale  they  become  more  and  more  predominant  in  size  over  the  rest  of 
the  uervous  centres,  and  appear  to  have  a  certain  relation  to  the 
development  of  iutelligence  in  the  animal.  In  the  highest  animals 
aud  in  man  the  lobes  of  the  cerebrum  and  cerebellum  are  by  far  the 
largest  of  all  the  nervous  organs  ;  their  surfaces  are  convoluted  and 
furrowed,  the  quantity  of  the  gray  matter  upon  them  augmented,  and 
the  complexity  of  their  structure  greatly  increased.  But  as  a  special 
article  is  devoted  to  this  subject  [Brain],  it  need  not  be  further  con- 
sidered here  ;  for  similar  reasons  we  shall  here  treat  of  only  the  general 
phenomena  and  laws  of  the  actions  of  the  nerves  as  they  are  observed 
in  man,  and  the  cerebro-spinal  system  only  in  reference  to  the  nerves 
of  common  sensation  and  motion  ;  referring  for  the  description  of  the 
special  senses  to  the  articles  Eye,  Ear,  Nose,  and  Tongue,  and  for 
the  peculiar  influence  of  the  nervous  system  in  the  most  important 
organs,  to  the  articles  devoted  to  them.    [Heart  ;  Stomacu.] 

The  constant  functions  of  the  cerebro-spinal  nerves  are — to  convey 
impressions  made  on  the  points  in  which  they  are  distributed,  to  the 
brain,  where  they  are  perceived  as  sensations,  or  to  the  spinal  chord, 
where  they  are  perceived  without  sensation ;  and  to  convey  the  influence 
of  the  will  from  the  brain,  or  some  involuntary  influence  from  it  or 
the  spinal  chord,  to  the  muscles  by  which  some  motion  is  to  be  per- 
formed. The  influences  that  thus  pass  to  and  from  the  brain  are 
conveyed  through  distinct  nervous  filaments,  though  the  filaments 
subservient  to  each  are  generally  inclosed  in  the  same  sheath,  aud 
appear  to  form  a  single  and  simple  nerve.  The  filaments  which  convey 
impressions  to  the  nervous  centres  are  called  sensitive,  centripetal,  or 
afferent;  while  those  conveying  impressions  from  the  centres  to  the 
muscles  are  named  motor,  centrifugal,  or  efferent  filaments. 

The  spinal  chord,  in  which  all  the  nerves  of  the  trunk  have  their  appa- 
rent origin,  is  composed  of  two  lateral  halves,  symmetrical  in  form  and 
size,  and  united  together  by  a  part  of  their  inner  surfaces  at  the  median 
line.  The  outer  portion  of  the  chord  is  composed  of  white  nervous 
matter,  the  inner  of  gray,  an  arrangement  the  reverse  of  that  of  the 
brain,  in  which  the  cortical  substance  is  gray,  and  the  medullary  or 
central  white.  Each  lateral  half  of  the  spinal  chord  is  again  obscurely 
divided  by  superficial  furrows  into  an  anterior  and  a  posterior  column, 
and  a  smaller  middle  portion  between  them.  All  the  nerves  by  which 
sensitive  impressions  pass  arise  from  the  groove  between  the  posterior 
and  middle  columns,  and  all  those  (with  the  exception  of  the  spinal 
accessory  nerve)  by  which  the  excitants  to  muscular  motion  are  con- 
veyed arise  from  the  groove  between  the  anterior  and  middle  columns. 
They  all  arise  by  what  are  called  roots,  that  is,  by  a  number  of  fine 
nervous  threads  or  narrow  bands  attached  to  the  grooves,  and  passing 
for  a  short  distance  into  the  substance  of  the  chord,  which,  as  they 
proceed  outwards,  converge  and  unite  into  a  single  chord  or  nerve. 
There  is  an  important  distinction  however  between  them  :  the  roots 
of  the  posterior  or  sensitive  nerves  have  a  ganglion  at  their  union  just 
where  they  are  leaving  the  vertebral  canal,  while  those  of  the  anterior 
or  motor  nerves  unite  without  any  ganglion  into  a  single  chord,  which 
passes  over  but  does  not  communicate  with  the  ganglion  on  tbe  pos- 
terior roots.  Beyond  this  ganglion  the  anterior  and  posterior  roots 
unite  in  a  common  sheath,  in  which  their  filaments,  though  they 
continue  distinct,  are  indiscriminately  mixed ;  and  in  this  manner 
they  proceed  through  the  varied  branchings  of  the  sheath  to  nearly 
all  parts  of  the  body,  conveying  the  power  of  perceiving  impressions 
to  all,  and  the  power  of  motion  to  the  muscles  and  probably  a  few 
other  tissues. 

Nearly  the  same  mode  of  origin  and  distribution,  and  the  same  dis- 
tinctness of  office,  are  found  in  the  nerves  that  have  their  centre  in 
the  brain,  in  which  those  of  the  fifth  pair  [Brain]  are  almost  exactly 
analogous  to  the  spinal  nerves.  But  in  the  other  cerebral  nerves  there 
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is  less  regularity  of  origin,  the  nerves  of  peculiar  sensation  having  no 
muscular  nerves  corresponding  to  them,  the  seventh  nerve,  or  portio 
dura,  being  exclusively  motor,  without  any  corresponding  sensitive, 
loot,  Ac.  Thus,  of  the  nerves  proceeding  from  the  brain,  Homo  arc  in 
all  their  course  sensitive  only  ;  others  are  (except  for  the  occasional 
connection  of  some  of  their  branches  with  branches  of  the  fifth)  entirely 
motor  ;  others  (part  of  those  of  the  fifth)  mixed,  that  is,  containing  in 
a  common  sheath  both  sensitive  and  motor  filaments,  like  all  the 
nerves  derived  from  the  spinal  chord. 

The  following  table  will  give  the  student  an  idea  of  the  functions  of 
the  cerebral  nerves  : — 

Nerves  of  Special  )  Olfactory.    Optic.    Auditory.    Part  of  Glosso-Pharjngeal. 
Sense      .       .  J     Lingual  branch  of  5th. 

Nerves  of  Common  1  Q         p0rlion  of  5tv  and  part  0f  Glosso-Pharyngcal. 

Sensation    .    .  J  ' 
Nerves  of  Motion    3rd,  4th,  leaser  division  of  5th,  6th,  Facial,  and  Hypoglossal. 
Mixed  Nerves      .    Pneumogastrio  and  Accessory. 

The  conveyance  of  those  impressions  which  produce  common  sensa- 
tion is  the  property  exclusively  of  those  nervous  filaments  which  arise 
from  the  posterior  columus  of  the  spinal  chord  and  their  continuations 
in  the  brain.  To  possess  this  power,  their  connection  with  the  brain, 
either  directly  or  through  the  medium  of  the  spinal  chord  (which,  in 
this  view,  may  be  regarded  merely  as  a  collection  of  a  vast  number  of 
the  nervous  filaments  which  have  their  centre  in  the  brain),  must 
remain  uninjured.  Hence,  when  any  sensitive  nerve  is  cut  through, 
all  the  parts  to  which  its  filaments  are  distributed  beyond  the  place  of 
division  are  rendered  perfectly  insensible.  The  nearer  to  the  brain 
that  the  injury  is  inflicted,  the  more  extensive  is  the  destruction  of 
sensibility.  When  the  spinal  chord  is  iujured  by  fracture  of  the  ver- 
tebra, or  by  disease,  or  any  other  means,  all  the  parts  whose  nerves 
come  out  from  the  portion  below  that  which  is  destroyed,  become 
insensible ;  they  lose  also  all  power  of  voluntary  motion,  but  for  the 
present  we  shall  consider  the  sensitive  filaments  and  their  functions 
only.  If  the  posterior  roots  of  a  nerve  be  divided,  all  the  parts  sup- 
plied by  that  nerve  lose  their  sensibility  ;  or  if  a  nerve  be  divided  in 
any  part  of  its  course,  then  all  the  parts  supplied  by  branches  given 
off  between  the  point  of  division  and  the  brain  retain  their  sensibility, 
while  those  which  are  supplied  by  branches  given  off  in  the  other  part 
of  the  nerve  more  distant  from  the  brain  are  rendered  insensible. 
These  facts  prove  that  the  influence  of  an  impression  upon  the  distal 
or  peripheral  extremity  of  a  nervous  filament  can  only  be  conveyed  to 
the  brain  so  as  to  produce  sensation  through  a  continuity  of  nervous 
tissue,  and  only  through  the  very  filaments  that  are  impressed  ;  and 
that  there  is  no  such  communication  of  adjacent  filaments,  that  if  one 
is  injured,  another  can  convey  the  impression  made  on  it,  as  in  the 
circulation,  by  the  anastomosis  or  communication  of  the  bloodvessels, 
when  one  is  obliterated,  the  blood  which  should  traverse  it  passes 
through  another.  The  same  facts  evidently  explain  also  many  of  the 
phenomena  of  partial  paralysis. 

If  that  part  of  a  divided  nerve  which  is  still  connected  with  the 
brain  be  stimulated,  the  same  sensation  is  perceived  as  if  the  stimulus 
were  applied  to  all  the  parts  in  which  the  branches  that  the  nerve 
gives  off  below  the  division  are  distributed.  This  is  shown  in  the 
sensation  which  every  one  must  have  felt  on  striking  the  inside  of  the 
elbow  (the  '  funny  bone,'  as  it  is  commonly  called) ;  the  tingling  pain 
that  the  blow  produces,  and  which  appears  to  have  its  seat  iu  the  inner 
side  of  the  fore  arm  and  hand,  and  in  the  little  and  ring  fingers,  is 
owing  to  the  filaments  of  the  ulnar  nerve  (which  passes  behind  the 
elbow)  being  distributed  to  those  parts,  and  to  the  sensation  being 
always  referred  to  the  peripheral  termination  of  the  filament,  in  what- 
ever part  of  its  course  it  is  irritated.  It  is  of  course  impossible  to 
experiment  upon  a  single  nervous  filament,  but  the  accuracy  with 
which  the  imagined  seat  of  sensation  produced  by  irritating  a  bundle 
of  filaments  accords  with  their  distribution  leaves  no  doubt  of  the 
fact  just  mentioned.  The  nearer  to  the  brain  that  the  stimulus  is 
applied,  the  more  extended  is  the  sensation  ;  hence  in  disease  of  the 
spinal  chord,  pain  is  often  felt  in  all  the  parts  supplied  with  nerves 
coming  off  from  the  chord  below  the  diseased  portion,  and  the  pain  of 
dividing  a  nerve  is  felt  over  all  the  parts  to  which  its  branches  are 
distributed.  The  same  circumstance  gives  rise  to  the  apparently 
strange  ideas  which  those  who  have  lost  a  limb  entertain  that  they 
still  possess  it,  till  by  their  sight  or  some  other  means  they  correct 
the  erroneous  impressions  of  their  sense  of  touch.  For  example,  the 
constant  cry  of  a  patient  who  has  just  lost  his  leg,  while  the  stump 
is  being  dressed,  is  that  his  attendants  are  squeezing  his  knee,  or 
cutting  his  foot,  or  injuring  some  other  part  of  the  limb,  which  he 
cannot  believe  has  been  cut  off.  The  reason  is,  that  when  those  fila- 
ments of  the  nerves  in  the  stump  which  are  destined  for  the  knee  are 
touched,  the  knee  seems  to  be  touched ;  when  those  which  are  going 
to  the  foot  are  injured,  the  foot  appears  to  suffer.  So  deceptive  are 
these  sensations,  that  even  years  after  the  loss  of  a  limb,  or  for  the 
rest  of  their  lives,  persons  occasionally  endeavour  to  perform  some  act 
with  the  stump  which  they  were  accustomed  to  do  with  the  part  they 
have  lost.  From  the  same  circumstance  of  the  sameness  of  sensation, 
whatever  be  the  part  of  a  nervous  filament  to  which  the  stimulus  is 
applied,  arises  the  well-known  feeling  of  the  foot  having  fallen  asleep, 
when  the  ischiatic  nerve  has  been  pressed  upon,  and  the  peculiar 
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character  of  the  pain  in  many  cases  of  tic  dolourcux,  in  which  the 
trunk  of  a  nervo  being  diseased,  the  pain  is  referred  to  all  the  parti 
to  which  its  filaments  are  distributed. 

The  laws  deduced  from  these  facts,  and  which  aro  of  great  import- 
ance in  the  explanation  of  many  diseases  of  the  nervous  system,  aro 
briefly  these  : — The  impressions  producing  sensation  always  pass  from 
the  circumference  of  the  distribution  of  the  nerves  to  the  centre  ;  they 
aro  always  centripetal,  and  their  centro,  the  seat  of  sensation,  is  the- 
brain.  They  can  pan  only  through  the  tissue  of  the  nervous  filaments 
to  which  they  have  been  applied,  and  whose  connection  with  the  brain 
must  therefore  be  unimpaired.  The  sensation  is  the  same  on  whatever 
part  of  the  nervous  filament  the  impression  is  first  made,  and  it  is 
always  referred  to  the  peripheral  end  of  the  filament. 

If  the  connection  of  the  nerve  with  the  brain  bo  broken,  the  same 
impression  may  pass  along  its  filaments  to  the  part  where  its  con- 
tinuity is  destroyed,  but  it  will  produce  no  sensation;  though  when 
the  spinal  chord  remains,  its  passage  may  be  indicated  by  the  pheno- 
mena of  roflex  motion,  which  will  be  presently  considered.  It  is 
chiefly  through  the  medium  of  the  nerves  of  common  sensation  that 
we  become  acquainted  with  all  that  the  contact  of  other  palpable 
bodies  teaches,  as  their  form,  size,  hardness,  heat,  &c.  For  the  per- 
ception of  these  properties  we  must  suppose  a  peculiar  condition  of 
nervous  matter ;  for  although  the  laws  under  which  impressions  are 
conducted  through  all  the  sensitive  nerves  to  the  brain  are  the  same, 
yet  the  nerves  of  peculiar  sensation,  as  the  optic  [Eve]  and  the  auditory 
[Ear]  are  no  more  capable  of  perceiving  the  impressions  of  contact  of 
non-vibrating  bodies,  than  tho  nerves  of  the  limbs,  &c,  are  of  perceiving 
light  and  souud.  If  the  retina  be  touched  in  an  operation  on  the  eyo 
(as  in  tho  experiments  which  SI.  Magendie  has  often  made  in  operating 
for  cataract),  the  sensation  produced  is  that  of  a  brilliant  flash  of  light; 
if  the  auditory  nerve  be  electrified,  the  sensation  is  that  of  a  sudden 
loud  noise;  but  in  ncitlur  case  is  pain  produced,  unless  the  nerves 
of  common  sensation,  with  which  parts  of  the  eye  and  car  arc  supplied, 
be  irritated  at  the  same  time. 

Our  ideas  of  the  form  and  size  as  well  as  of  the  hardness  of  bodies 
are  dependent  in  some  degree  on  another  sense,  which  is  peculiarly 
connected  with  the  muscles  [Muscle],  and  is  called  Muscular  .Sensi- 
bility. By  it  we  know  what  degree  and  extent  of  muscular  force  we 
exert  at  any  given  time.  Thus,  if  the  hand  grasps  a  ball,  we  estimate 
its  size  by  the  degree  in  which  the  fingers  are  extended  to  inclose 
its  circumference,  for  the  mere  impression  of  its  contact  on  the  fingers 
would  be  the  same  whether  the  ball  were  large  or  small ;  we  estimate 
its  weight  by  the  muscular  exertion  which  we  feel  it  necessary  to  make 
to  prevent  it  from  falling ;  aud  its  hardness  by  the  degree  of  exertion 
which  is  sufficient  or  insufficient  to  make  an  impression  on  its  exterior. 
In  like  manner,  if  the  body  bo  larger  than  the  hand  can  grasp,  then 
(unless  we  can  see  it)  we  estimate  its  size  by  the  distance  through 
which  the  hand  moves  in  passing  over  the  whole  surface,  and  its  form 
by  the  differences  of  position  in  which,  in  thus  passing  over  it,  the 
hand  is  from  time  to  time  placed.  It  is  only  the  smaller  differences 
in  the  form  of  the  surfaces  of  bodies,  their  smoothness  and  roughness, 
and  other  similar  characters,  that  are  estimated  by  the  touch  alone. 
Thus,  when  a  sensitive  part  (as  the  hand)  is  placed  or  moved  with  a 
certain  force  on  the  surface  of  a  body,  we  know  that  it  is  smooth  if 
all  the  hand  receives  the  same  sensation,  or  rough  if  the  sensation  of 
contact  is  perceived  at  points  distant  from  each  other.  In  like  manner, 
from  the  extent  of  surface  touched,  we  form  our  ideas  of  the  sharpness 
or  obtuseness  of  bodies. 

Perceptions  of  temperature  are  also  the  peculiar  attributes  of  the 
nerves  of  common  sensation,  but  they  do  not  admit  of  our  forming 
very  accurate  ideas  of  the  heat  of  bodies,  because  our  sensations  depend 
rather  on  the  rapidity  with  which  heat  is  abstracted  from  or  added  to 
our  bodies,  than  on  the  quantity  which  we  lose  or  receive.  Hence  we 
feel  marble,  which  conducts  heat  rapidly,  as  if  it  were  much  colder 
than  a  slowly-conducting  carpet  of  the  same  temperature  ;  and  when 
the  difference  of  temperature  between  the  hand  or  any  other  part  of 
the  body  and  that  which  it  touches  is  very  great,  we  lose  all  power  of 
judging,  and  cannot  directly  tell  whether  it  is  in  contact  with  (fur 
example)  ice  or  boiling  water.  Peculiar  states  of  the  circulation  in  aud 
around  the  nerves  give  rise  to  very  different  sensations  of  heat,  as  in 
fever  or  in  shivering,  in  which,  though  the  skin  feels  as  if  it  were 
burning  or  freezing,  the  actual  temperature  of  the  surface  does  not  in 
either  case  differ  more  tuau  five  or  six  degrees  from  that  which  is 
natural  to  it. 

The  acuteness  of  the  common  sensibility  of  parts  probably  depends, 
cseteris  paribus,  in  the  healthy  state,  on  the  closeness  with  which  they 
are  beset  with  the  termination  of  sensitive  nervous  filaments.  E.  H. 
Weber  ('  Annot.  Anatom.  et  Phys.')  has  suggested  a  mode  of  estimating 
the  degrees  of  sensibility  of  different  parts  of  the  surface  of  the  body  by 
touching  two  adjacent  points  of  it  at  the  same  instant,  and  observing 
at  what  distance  from  each  other  the  two  contacts  can  be  discerned 
as  two  distinct  impressions.  This  may  be  effected  by  putting  small 
pieces  of  cork  on  the  points  of  a  pair  of  compasses,  and  pressing  both 
at  the  same  instant  on  the  part  to  be  examined ;  the  angles  which  the 
legs  of  the  compass  form  will  thus  measure  the  distances  at  which  the 
two  impressions  aro  distinguished  or  are  confounded  into  one.  By 
this  method  of  examination  it  is  found  that  the  tip  of  the  tongue  is  the 
most  sensible  of  all  the  surface  of  the  body,  being  able  to  distinguish 
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two  impressions  when  the  distance  between  the  points  on  which  they 
are  applied  is  not  more  than  l-20th  of  an  inch,  a  result  which  might 
have  been  anticipated,  from  the  accuracy  with  which  the  tongue 
perceives  and  estimates  the  characters  of  the  smallest  portions  of 
foreign  matter  in  the  mouth,  and  from  the  great  share  which  the  sense 
of  touch  takes  in  what  we  confound  in  the  general  idea  of  taste.  The 
balk  of  the  fingers  can  distinguish  double  impressions  from  l-12th  to 
1-4  th  of  an  inch  apart;  the  palm  at  about  half  an  inch,  and  other  parts 
of  the  skin  at  various  greater  distances.  Applied  to  the  skin  at  the 
back  of  the  neck,  of  the  upper  arm,  the  thigh,  and  some  other  parts, 
such  double  impressions  are  confounded  into  one  when  the  points 
touched  are  upwards  of  two  inches  asunder. 

Numerous  circumstances  have  the  power  of  modifying  or  increasing 
the  sensibility  of  parts,  giving  rise  to  varieties  of  agreeable  and  painful 
sensations.  Most  parts  moreover  have  certain  sensations  peculiar  to 
themselves ;  thus  no  other  tissue  than  the  skin  is  ever  the  seat  of  the 
sensations  of  tickling,  or  itching,  or  burning  heat,  &c. ;  the  muscles 
alone  feel  fatigue  ;  the  pain  of  disease  in  different  tissues  is  as  varied 
as  any  other  of  its  phenomena.  Certain  parts  also  are  insensible  to 
any  but  particular  impressions ;  the  tendons  and  other  similar  tissues 
may  be  cut  or  burnt,  or  in  any  way  injured  without  exciting  any 
sensation,  unless  they  are  pulled  or  twisted,  or  subjected  to  any  other 
of  those  mechanical  influences  which  it  is  their  office  in  the  animal 
economy  to  resist.  Other  parts  again,  as  most  of  the  internal  organs, 
the  bones  and  cartilages,  are  insensible  during  health,  but  in  disease 
excite  severe  and  peculiar  pain.  For  all  these  differences  however  no 
explanation  is  yet  known.  It  is  kuown  that  certain  nerves  (the  motor) 
never,  under  any  circumstances,  convey  sensible  impressions;  that 
others  (the  nerves  of  the  sympathetic  system)  are,  if  ever,  only  occa- 
sionally conductors  of  sensations ;  that  others  (the  nerves  of  the 
peculiar  senses)  convey  only  the  impressions  of  those  agents  for  the 
reception  of  which  certain  organs  are  peculiarly  adapted ;  and  that 
others  have  the  constant  office  of  conveying  impressions  of  contact, 
heat,  &c. ;  but  upon  what  differences  of  structure  or  arrangement 
these  varieties  of  function  depend  no  reasonable  opinion  can  at  present 
be  formed. 

Many  of  the  phenomena  illustrative  of  the  mode  of  conduction  of 
the  nervous  influence  in  the  sensitive  nerves  are  repeated  in  the  motor 
filaments,  with  this  difference,  that  while  in  the  sensitive  nerves  im- 
pressions always  proceed  from  the  circumference  to  the  centre,  or 
from  the  termination  of  the  nervous  filament  in  any  tissue,  to  its 
termination  in  the  brain  or  spinal  chord ;  in  the  motor  nerves  the 
impressions  always  pass  in  the  opposite  direction,  that  is,  from  the 
centre  to  the  circumference,  or  from  the  brain  or  spinal  chord  to  the 
muscle  or  other  contractile  tissue.  When  the  motor  filaments  of  a 
nerve  are  irritated  in  any  part  of  its  course,  no  pain  is  felt,  but  the 
muscles  to  which  it  is  distributed  contract;  when  a  similar  nerve  is  cut 
through  (or  otherwise  prevented  from  conveying  the  nervous  influence), 
all  the  muscles  to  which  the  filaments  that  pass  off  from  it,  beyond 
the  injured  portion,  are  distributed,  lose  the  power  of  being  acted 
upon  by  the  will,  and  very  soon  of  being  excited  by  any  stimulus, 
while  those  from  between  the  injured  part  and  the  brain  retain  their 
power.  If  the  end  of  that  portion  of  a  divided  motor  nerve  which  is 
still  connected  with  the  nervous  centre  be  irritated,  no  perceptible 
effect  follows ;  if  the  end  of  the  other  portion,  which  is  now  separated 
from  the  brain,  be  irritated,  the  muscles  to  which  its  filaments  proceed 
will  for  a  time  continue  to  contract.  The  same  observations  on  the 
necessity  of  a  continuity  of  nervous  substance,  on  the  absence  of  any 
communication  between  adjacent  filaments,  by  which  one  might 
assume  the  office  of  another,  and  on  the  sameness  of  effect,  whatever 
part  of  a  nervous  filament  is  irritated,  may  be  made  of  the  motor 
as  of  the  sensitive  filaments.  As  in  by  far  the  greater  number  of 
nerves,  sensitive  and  motor  filaments  are  contained  within  the  same 
sheath,  the  phenomena,  which  have  been  described  separately,  will,  in 
the  case  of  injury  or  other  affection  of  such  nerves,  be  combined. 
Thus  when  the  nerve  of  any  limb  is  irritated,  sudden  pain  is  felt  and 
coincident  convulsions  ensue ;  when  a  similar  nerve  is  divided,  the 
limb  becomes  both  senseless  and  motionless;  if  the  upper  part  of  the 
divided  nerve  (that  still  connected  with  the  brain)  be  irritated,  pain  is 
felt,  but  no  motion  is  excited  ;  if  the  lower  part  be  irritated,  convul- 
sions of  the  limb  take  place,  but  no  pain  is  felt. 

Of  the  nature  of  the  influence  which,  passing  along  the  nerves, 
excites  motion,  and  of  the  manner  in  which  it  is  Bet  in  motion,  nothing 
whatever  is  known.  Through  some  nerves  it  can  be  transmitted  at 
/ill,  and  the  muscles  supplied  with  these  are  therefore  called  volun- 
f  ry  ;  through  others  the  will  has  no  influence  in  sending  the  excitant 
jO  motion,  and  the  involuntary  muscles  to  which  they  pass  are 
entirely  removed  from  any  connection  with  the  mind,  except  in  the 
excitement  of  violent  passion  or  grief,  or  other  exalted  mental  affec- 
tion. Whatever  stimulus  is  applied  to  the  motor  nerves,  the  same 
effect  is  produced ;  whether  it  be  the  stimulus  of  the  will,  or  of  any 
mechanical,  chemical,  or  electrical  application,  the  same  muscular 
contraction,  varying  only  in  degree,  is  produced.  The  mind  alone  has 
the  power  of  determining  the  strength  and  extent  of  muscular  contrac-  i 
tion,  and  this  it  effects  by  an  operation  which  it  scarcely  appreciates ; 
for  even  one  who  knows  accurately  the  position  and  the  mode  of 
action  of  each  muscle  cannot,  except  in  certain  cases,  order  the  act  of 
a  single  muscle,  but  to  produce  a  certain  kind  or  strength  of  motion 


Is  obliged  to  exert  coincidently  all  the  muscles  that  can  minister  to 
that  motion.  Thus  therj  are  two  muscles,  at  least,  that  bend  the 
fore  arm,  and  no  person  can  make  one  of  them  act  while  the  other 
remains  inactive;  the  will  can  only  determine  certain  effects,  but  it 
cannot  determine  the  muscles  by  which  they  shall  be  accomplished. 

In  all  the  phenomena  hitherto  considered,  the  mind  takes  a  part ; 
but  in  some  circumstances  an  impression  passes  along  a  sensitive  nerve 
to  the  nervous  centre,  and  although  no  sensation  may  have  been  pro- 
duced, an  influence  is  in  return  conveyed  back  from  the  centre  through 
a  motor  nerve,  and  motion  is  produced,  either  in  the  muscles  adjacent 
to  the  part  first  impressed,  or  in  those  of  some  other  part  of  the 
body.  The  phenomena  of  this  class  are  those  of  what  is  called  the 
Reflex  Function ;  a  term  which  is  derived  from  the  idea  that  the  im- 
pression, passing  centripetally,  is  reflected  from  the  centre  as  soon  as 
it  arrives  there,  and  made  to  pass  from  it  centrifugally. 

For  the  occurrence  of  these  reflex  actions,  it  is  essential  that  the 
nerves  acted  upon  should  retain  their  connection  with  the  spinal 
chord  or  with  the  brain.  The  spinal  chord  is  sufficient  for  some  of 
these  actions,  and  tho  power  is  therefore  often  spoken  of  as  if  it 
belonged  exclusively  to  it;  but  it  is  evidently  possessed  by  the  whole 
cerebro-spinal  axis.  Thus,  if  the  hind  leg  of  a  reptile  or  any  other 
auimal  be  separated  from  the  body,  and  the  skin  of  any  part  of  it  be 
irritated,  no  motion  of  its  muscles  will  ensue ;  but  if  the  leg  be  allowed 
to  retain  its  connection  with  that  part  of  the  spinal  chord  from  which 
its  nerves  come  out,  the  same  irritation  of  the  skin  will  produce  con- 
vulsive contractions  of  the  muscles.  In  the  first  case  the  impression 
on  the  skin,  if  it  passed  along  the  sensitive  nervous  filaments  at  all, 
was  lost  at  their  cut  extremity  ;  in  the  Becond,  it  passed  through  them 
to  the  spinal  chord,  and  thence  either  it  or  some  other  influence 
returned  immediately  through  the  motor  nerves  to  the  muscles. 

On  this  property  of  Reflecting  the  impressions  received  from  sensi- 
tive to  motor  nerves,  many  of  the  muscular  motions  which  were 
formerly  regarded  as  instinctive  or  sympathetic,  and  many  others  of 
the  most  important  phenomena,  depend.  Thus  when  light  falls  on 
the  retina,  the  impression  received  by  the  biain  is  instantly  reflected 
through  the  third  nerve,  and  the  iris,  without  any  effort  of  the  will, 
contracts ;  and  if  the  light  be  very  strong  and  sudden,  the  eyelids 
involuntarily  wince,  as  they  do  before  any  expected  injury.  In  like 
manner  a  stimulus  applied  to  the  nose  excites  involuntary  sneezing ; 
food,  or  any  other  substance  in  the  fauces  or  pharynx,  excites  the 
involuntary  act  of  swallowing,  and  still  more  an  irritation  of  the 
larynx  is  reflected  from  the  medulla  oblongata,  and  excites  in  all  the 
respiratory  muscles  involuntary  coughing.  In  all  these  cases  sensation 
coexists  with  the  reflection  of  the  impression  through  the  motor  nerves; 
but  sensation  is  by  no  means  essential  to  the  phenomena;  on  the 
contrary,  in  the  most  marked  examples  the  centripetal  impression  is 
not  perceived  by  the  brain.  Thus  the  sphincter  muscles  are  constantly 
maintained  in  a  state  of  contraction  under  the  influence  which  passes 
unfelt  from  the  spinal  chord  ;  and  all  the  motions  occurring  in  decap- 
itated animals  (in  which  the  reflex  actions  are  more  remarkable  than 
under  any  other  circumstances)  must  probably  be  regarded  as  unac- 
companied by  sensation,  since  exactly  similar  phenomena  occur  in 
persons  suffering  from  some  forms  of  paralysis,  and  who  can  never 
feel  the  impression  on  the  skin  upon  which  the  involuntary  motions 
instantly  follow.  In  the  case  of  reflection  from  the  optic  nerve  to  the 
nerves  of  the  iris,  and  in  most  of  those  in  which  the  sensitive  nerves 
pass  directly  to  the  brain,  sensation  is  produced  with  the  reflex  action  ; 
but  in  all  the  cases  where  the  centripetal  nerves  pass  to  the  spinal 
chord,  the  reflex  actions  take  place  as  well,  or  even  more  certainly, 
after  the  removal  of  the  brain.  The  spinal  chord  is  essential  for  :i 
reflex  action  in  the  nerves  that  pass  out  from  it;  the  brain  for  a 
similar  action  in  its  own  nerves  :  in  the  first  case  sensation  is  not 
involved,  in  the  second  it  geuerally  is. 

Mr.  Grainger  ('  Observations  on  the  Spinal  Chord')  believes  that  the 
impressions  which  produce  reflex  actions,  and  those  which  pass  to  and 
from  the  brain  in  sensation  and  voluntary  motion,  are  not  conveyed 
by  the  same  sets  of  nervous  fibres.  He  considers  that  there  meet  in 
the  spinal  chord  four  sets  of  nervous  filaments :  one  passing  only  to 
the  exterior  white  matter,  and  then  ascending  to  the  brain,  to  which 
they  convey  sensations ;  a  second,  corresponding  to  these,  which 
from  the  brain  along  the  exterior  white  matter  of  the  chord,  and  thence 
to  the  muscles,  for  the  conveyance  of  the  influence  of  the  will  to  thera. 
These  two  sets  are  the  same  as  the  commonly  described  sensitive  and 
motor  filaments ;  the  others  are  analogous  to  these,  but  are  supposed 
to  be  subservient  only  to  the  reflex  actions ;  they  pass  to  and  from  the 
chord  with  the  others,  but  instead  of  being  continued  up  with  thera 
to  the  brain  along  the  exterior  of  the  chord,  penetrate  into  its  sub- 
stance, and  lose  themselves  in  its  central  gray  matter — -the  recipient 
and  reflector  of  the  impressions  which  they  convey.  The  observations 
of  the  course  of  the  filaments  of  the  nerves,  where  they  pass  into  the 
spinal  chord,  upon  which  this  very  ingenious  view  is  founded,  have 
not  yet  been  sufficiently  confirmed  to  establish  its  truth  beyond 
doubt;  but  it  still  affords  the  most  intelligible  explanation  of  the 
manner  in  which  impressions,  passing  apparently  through  the  sam* 
filaments,  in  some  cases  produce  sensation,  and  in  others  none ;  and 
in  which,  for  certain  purposes,  organs  supplied  with  nerves  from  the 
cerebro-spinal  axis  are  yet  usually  remove  1  from  the  influence  of  the 
brain. 
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It  deserves  particular  remark,  that  in  tho  cases  in  which  the  impres- 
sion is  conveyed  only  to  tho  spinal  chord,  as  in  beheaded  animals,  tho 
motions  that  result  from  the  reflected  influence  ovinco  design.  They 
are  in  fact  instinctive.  Thus,  when  a  bird's  or  any  other  lower  animal's 
(as  a  frog's)  head  is  cut  off,  tho  body  endeavours  to  oscapo,  and  evinces 
method  in  its  attempts;  if  a  limb  is  touched,  it  is  drawn  away  from 
the  contact ;  if  a  pott  of  the  body  is  irritated,  tho  foot  will  sometimes 
be  raised  in  an  endeavour  to  remove  the  source  of  irritation.  These 
actions  are  similar  to  those  of  monsters  born  without  brains,  many  of 
which  have  been  known  to  cry,  to  take  milk,  and  perform  many  other 
instinctive  acts.  From  such  facts  as  these  it  is  inferred  that  the  brain- 
less animals  perform  all  their  functions  unconsciously.  Wo  can  however 
dtaw  ft  distinction  between  tho  functions  porformed  under  the  influence 
of  tho  action  of  the  nerves  of  special  sense  (the  sensory  ganglia)  and 
those  performed  by  tho  ganglia  supplying  the  stomach,  heart,  lungs, 
and  other  organs. 

Of  tho  nature  of  the  agent  which,  passing  along  the  nervous  fila- 
ments, produces  sensation  or  excites  motion,  nothing  satisfactory  is  at 
present  known.  The  imperceptible  velocity  of  its  passage  naturally 
suggested  the  idea  of  an  electric  current,  and  except  by  tho  supposition 
of  the  motion,  or  the  vibration  of  the  particles  of  some  such  subtle 
material  as  electricity  or  the  other  imponderable  agents  are  conceived 
to  be,  its  velocity  is  scarcely  to  be  accounted  for.  Some  idea  may  be 
formed  of  its  rapidity  of  passage  along  the  nerves  to  and  from  tho 
brain,  by  a  rough  calculation  which  the  writer  lately  made,  that  when 
a  person  plays  rapidly  on  the  piano,  upwards  of  1000  distinct  move- 
ments are  performed  within  the  minute ;  each  of  which  has  its  time, 
place,  and  strength  exactly  ordered.  At  the  same  time  that  the  mind 
imparts  this  number  of  impressions  to  the  muscles,  it  is  receiving  not 
less  than  2000  impressions  by  each  of  three  distinct  senses,  the  eye, 
the  ear,  and  the  touch,  and  perceives  the  most  minute  variations  with 
each.  From  the  similarity  of  this  velocity  of  the  nervous  agent,  to 
that  of  the  passage  of  electricity,  and  from  a  few  apparent  analogies, 
some  have  imagined  the  nervous  agent,  or  fluid,  to  be  identical  with 
the  electric  ;  but  the  grounds  for  such  an  opinion  are  at  present  few 
and  uncertain,  while  many  evident  facts  militate  strongly  against  it, 
as  the  equal  conducting  power  of  all  the  moist  tissues  as  well  as  the 
nervous;  the  improbability  that  electric  fluid  should  be  isolated  in 
the  filaments,  the  inconstancy  of  the  results  of  experiments  in  which 
a  current  of  electricity  is  used  to  replace  a  removed  portion  of  a 
nerve,  &c. 

The  more  probablo  theory  is  that  the  nervous  force  is  correlative 
with  the  forces  engaged  in  the  nutrition  of  the  body.  We  find  light 
and  heat  necessary  to  the  production  of  the  materials  from  which 
the  nervous  system  is  formed.  These  are  correlative  with  the  chemical 
forces  brought  into  action  in  forming  the  compounds  of  our  food,  as 
sugar,  starch,  and  protein.  The  sugar  and  starch,  on  the  dissolution 
of  their  physical  conditions  in  contact  with  oxygen,  yield  heat  to  the 
body  ;  and  it  is  quite  as  probable  that  protein,  under  the  same  circum- 
stances, should  exhibit  muscular  and  nervous  force.  At  any  rate  this 
theory  is  rendered  very  probable  by  a  large  and  increasing  number 
of  facts.  In  animals  capable  of  developing  electricity  it  is  clearly 
correlative  with  the  nervous  force.  [Electricity  in  Organic  Beings.] 

The  nervous  force  appears  to  be  generated  in  the  brain,  spinal  chord, 
and  in  all  parts  where  there  is  ganglionic  or  gray  nervous  matter,  and 
from  these  centres  distributed  to  the  nerves.  Thus,  if  the  trunk  of 
a  mixed  nerve  be  divided,  that  part  which  is  separated  from  the 
nervous  centre  soon  loses  that  which  may  be  called  its  stock  of  excita- 
bility, while  that  which  remains  attached  to  the  centres  retains  its 
excitability  as  if  no  injury  had  been  inflicted.  For  the  maintenance 
of  the  excitability  on  which  the  reflex  actions  depend,  the  spinal  chord 
alone  seems  to  be  necessary ;  for  it  is  not  more  rapidly  expended 
after  the  removal  of  the  brain  than  when  the  brain  is  present.  For 
the  maintenance  of  the  excitability  for  other  actions  the  brain  is 
essential. 

Each  impression  made  on  the  sensitive  nerves,  and  each  excitant  to 
motion,  may  be  considered  to  cause  a  certain  consumption  of  the 
nervous  influence,  which  it  is  the  office  of  the  nervous  centres  to 
replace  ;  and  a  healthy  condition  of  the  nervous  system  may  reason- 
ably be  conceived  to  depend  on  a  duo  proportion  between  the  waste 
and  the  supply.  When  the  former  has  been  excessive,  weakness  or 
fatigue  of  the  senses,  or  of  the  power  of  muscular  motion,  is  produced, 
which  a  period  of  sleep  or  rest  from  excitement  is  necessary  to  replace. 
The  necessity  of  such  rest  is  indicated  to  us  by  the  fatigue  at  the 
close  of  each  day,  and  cannot  long  be  safely  resisted  ;  for  after  the 
loss  of  the  night's  rest,  the  excitant  necessary  to  produce  a  certain 
effect  is  found  to  become  greater  in  a  rapidly  increasing  ratio  through 
every  hour  of  the  succeeding  day.  During  rest  the  brain  may  be  con- 
sidered as  producing  the  excitability  by  which  the  nerves  may  act 
during  the  period  of  exertion  ;  and  hence  exertion  is  not  less  necessary 
for  health  than  rest ;  and  many  disorders  show  that  excitability  may, 
for  waut  of  being  wasted  by  exertion,  accumulate.  Hence  much  of 
that  which  passes  under  the  popular  name  of  nervousness — a  condition 
in  which  a  given  excitant  produces  a  greater  effect  than  is  natural  or 
healthy;  and  this  (although  the  use  of  terms  usually  applied  to 
material  things  may  give  too  definite  an  idea  of  it)  we  may  reasonably 
believe  to  result  from  an  accumulation  of  nervous  influence,  as  fatigue, 
or  the  need  of  a  greater  excitement  to  produce  a  certain  effect,  results 


from  its  wasto.  Tho  influence  of  exercise  of  tins  nerves  follows  the 
samo  rule  as  that  of  exercise  of  the  muscles  or  any  other  tissue  ;  by 
it,  within  certain  limits,  tho  power  of  perceiving  impressions  and  of 
exciting  motion  is  progressively  increased  ;  the  excitability  of  each 
organ  or  of  the  whole  system  being,  within  those  limits,  capable  of 
adaptation  to  the  need  of  tho  individual  ;  hence  tho  power  by  practice 
of  attaining  to  perfection  of  touch,  or  of  hearing,  or  sight,  or  any 
other  sense.  Impressions  aro  distinctly  felt  by  tho  practised  sense 
which  are  completely  imperceptible  to  that  which  has  been  only 
casually  employed.  In  like  manner,  when  tho  organ  of  one  scuse  is 
destroyed,  and  thus  one  outlet  for  excitability  is  closed,  the  rest  acquire 
increased  acuteness ;  hence  the  accuracy  of  the  hearing  and  touch  in 
tho  blind,  of  the  sight  in  tho  deaf,  &c. 

The  study  of  the  functions  of  the  spinal  chord  in  health  is  especi- 
ally important  in  relation  to  the  numerous  diseased  actions  of  tho 
nervous  system.  In  the  previous  remarks  we  have  seen  that  tho 
spinal  chord  is  tho  seat  of  an  important  series  of  reflex  functions.  It 
must  not  however  bo  supposed  that  the  spinal  chord  alone  is  the  scat 
of  reflex  functions,  the  masses  of  nervous  matter  which  lie  at  tho 
base  of  the  brain,  the  medulla  oblongata,  and  the  nervous  centres 
giving  origin  to  the  nerves  of  special  sense,  and  the  brain  itself,  are  all 
seats  of  special  reflex  functions.  Tho  reflex  actions  more  especially 
presided  over  by  the  spinal  chord  in  man,  appear  to  be  the  expulsive 
movements  of  the  organs  of  organic  life  and  the  muscular  movements 
of  the  posterior  extremities.  The  expulsive  movements  alluded  to, 
and  which  can  be  performed  independent  of  any  action  of  the  brain 
or  will,  are  defecation,  urination,  parturition,  and  other  functions  con- 
nected with  the  reproductive  processes.  These  functions  are  performed 
in  diseased  conditions  such  as  apoplexy,  and  in  the  anassthetic  state 
produced  by  chloroform,  or  ether,  without  the  consciousness  of  the 
individual.  So  also  the  movements  of  the  posterior  extremities  occur 
as  the  result  of  stimulation  when  the  individual  is  entirely  uncon- 
scious. Amongst  the  lower  animals  muscular  movements  are  manifested 
in  the  Invertebrata  after  the  removal  of  the  cephalic  ganglia,  and  in 
the  Verlebrata  after  the  destruction  of  the  brain.  Thus  frogs  will 
lea])  when  irritated  after  their  brains  are  removed,  and  birds  are  kuown 
to  fly  after  their  heads  have  been  cut  off.  From  these  facts  we  may 
infer  that  the  muscular  movements  in  man,  of  the  lower  extremities 
especially,  may  be  the  result  of  the  reflex  action  of  nerves  proceeding 
from  the  spinal  chord,  and  supplying  these  parts.  It  is  very  certain 
that  the  movements  of  the  body  are  continued  in  walking  whilst  the 
mind  is  entirely  abstracted. 

In  morbid  conditions  of  the  nervous  system,  the  functions  of  the 
spinal  chord  are  frequently  deranged.  In  many  diseases  convulsions 
occur,  which  are  the  result  of  the  derangement  of  the  spinal  chord 
and  its  nerves.  [Convulsions,  in  Arts  and  Sc.  Div.]  Convulsive 
diseases  may  arise  from  three  causes  :  1,  from  irritation  of  the  excitor 
nerves ;  2,  from  deranged  or  morbid  conditions  of  the  spinal  chord 
or  medulla  oblongata ;  or  3,  from  a  combination  of  these  two.  Such 
conditions  of  the  nervous  system  are  seen  in  the  convulsions  of  hydro- 
phobia, tetanus,  epilepsy,  and  hysteria.  When  these  diseases  destroy 
life,  it  is  usually  by  suspending  the  respiratory  movements,  the  muscles 
effecting  which  being  fixed  by  the  spasms  prevent  the  ingress  and 
egress  of  air  to  and  from  the  lungs. 

The  Medulla  Oblongata  [Brain]  is  distinct  from  the  spinal  chord 
and  the  brain,  although  it  has  an  intimate  relation  with  both.  From 
this  relationship  arises  one  of  its  special  functions,  which  appears  to  be, 
to  bring  the  parts  of  the  nervous  system  above  and  below  it  into 
intimate  connection.  It  also  serves  as  a  centre  for  the  reflex  opera- 
tions of  the  nerves  which  issue  from  it.  These  reflex  actions  are 
connected  with  the  most  important  functions  in  the  life  of  animals — 
Deglutition  and  Respiration.  This  explains  the  fact  that  the  activity 
of  almost  every  other  portion  of  the  nervous  system  may  be  suspended, 
and  yet  life  continue,  but  should  the  functions  of  the  medulla 
oblongata  cease,  death  ensues. 

"  The  chief  excitor  nerve  of  the  Respiratory  Movements,  is  the 
afferent  portion  of  the  par  vaguru ;  but  the  afferent  portion  of  the 
fifth  pair  is  also  a  powerful  excitor ;  and  the  afferent  portions  of  all 
the  spinal  nerves,  conveying  impressions  from  the  general  surface  of 
the  body,  are  also  capable  of  contributing  to  the  excitement  necessary 
for  the  production  of  the  movement.  The  chief  motor  nerves  are  the 
phrenic  and  intercostals,  which,  though  issuing  from  the  chord  at  a 
considerable  space  lower  down,  probably  originate  in  the  medulla 
oblongata.  The  motor  portions  of  several  other  spinal  nerves  are  also 
partly  concerned,  as  are  also  the  facial  nerve,  the  motor  portion  of  the 
par  vagum,  and  the  spinal  accessory.  The  ordinary  movements  of 
respiration  involve  little  action  of  any  motor  nerves  but  the  phrenic 
and  intercostal ;  and  it  is  only  when  an  excess  of  the  stimulus  (pro- 
duced for  example  by  two  long  a  suspension  of  the  aerating  process) 
excites  extraordinary  movements,  that  the  nerves  last  enumerated  are 
called  into  action. 

"  The  acts  of  prehension  of  food  with  the  lips,  and  of  mastication, 
though  usually  effected  by  voluntary  power  in  the  adult,  seem  to  be 
capable  of  taking  place  as  a  part  of  the  reflex  operation  of  the  medulla 
oblongata  in  the  infant,  as  in  the  lower  animals.  This  is  particularly 
evident  in  the  prehension  of  the  nipple  by  the  lips  of  the  infant,  and 
the  act  of  suction  which  the  contact  of  that  body  (or  of  any  resembling 
it)  seems  to  excite.    The  experiments  provided  for  us  by  nature,  in 
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the  production  of  anencephalous  monstrosities,  fully  prove  that  the 
integrity  of  the  nervous  connection  of  the  lips  and  respiratory  organs 
with  the  medulla  oblongata,  is  alone  sufficient  for  the  performance  of 
this  action  ;  and  experiments  upon  young  animals  from  which  the 
brain  has  been  removed  establish  the  same  fact.  Thus  Mr.  Grainger 
found  that  upon  introducing  his  finger  moistened  with  milk,  or  with 
sugar  and  water,  between  the  lips  of  a  puppy  thus  mutilated,  the  act 
of  suction  was  excited,  and  not  merely  the  act  cf  suction  itself,  but 
other  movements  having  a  relation  to  it:  for  as  the  puppy  lay  on  its 
side  sucking  the  finger  it  pushed  out  its  feet  in  the  same  manner  as 
young  pigs  exert  theirs  in  compressing  the  sow's  dugs.  This  action 
seems  akin  to  many  of  those  by  which  the  lower  animals  take  in  their 
food;  and  we  may  thus  recognise  iu  the  medulla  oblongata  a  distinct 
centre  of  reflex  action  for  the  reception  and  deglutition  of  aliment, 
analagous  to  the  stornato-gastric  ganglia  of  invertebrated  anim  ils.  Iu 
the  movements  of  deglutition,  which  as  formerly  explained  are  purely 
reflex,  the  chief  excitor  is  undoubtedly  the  adherent  portion  of  the 
glosso-pharyngeal  nerve.  It  is  found  that,  if  the  trunk  of  thi3  nerve 
or  its  pharyngeal  (but  not  its  lingual)  branches  be  pinched,  pricked,  or 
otherwise  irritated,  whilst  still  in  connection  with  the  medulla  oblon- 
gata, the  movements  concerned  iu  the  act  of  swallowing  are  excited. 
The  same  occurs  if  when  the  trunk  of  the  glossopharyngeal  has  been 
divided,  the  cut  extremity  in  connection  with  the  medulla  oblongata 
is  irritated ;  but  little  or  no  muscular  contraction  is  produced  by 
irritation  of  the  separated  extremity,  whence  it  is  apparent  that  the 
glosso-pharyngeal  has  little  or  no  direct  motal  power,  but  acts  as  an 
excitor.  Iu  this  it  appears  to  be  assisted  by  the  branches  of  the  fifth 
pair  distributed  upon  the  fauces;  and  probably  also  by  the  branches  j 
of  the  superior  laryngal  distributed  upou  the  pharynx.  The  motor 
Influence,  which  is  generated  in  respoudence  to  the  stimulus  thus 
conveyed,  appears  to  act  chiefly  through  the  branches  of  the  par 
vagum,  which  are  distributed  to  most  of  the  muscles  concerned  in 
swallowing  ;  but  the  facial,  the  hypoglossal,  the  motor  portion  of  the 
fifth,  and  perhaps  also  the  motor  portion  of  some  of  the  cervical 
nerves,  are  also  concerned  in  the  movement,  and  may  effect  it,  though 
with  difficulty,  after  the  pharyngeal  branches  of  the  par  vagum  have 
been  divided. 

"In  the  propulsion  of  the  food  down  the  oesophagus,  to  which  the 
glosso-pharyngeal  nerve  does  not  extend,  the  muscuhr  contraction,  so 
far  as  it  is  of  a  reflex  nature,  must  depend  upon  the  oesophageal 
branches  of  the  par  vagum  alone ;  their  afferent  portion  being  the 
excitor,  and  their  motor  portion  giving  the  requisite  stimulus  to  the 
muscles.  The  same  must  be  the  case  iu  regard  to  the  muscular  con- 
tractions  of  the  cardiac  and  piloric  sphincters,  and  of  the  walls  of  the 
stomach,  so  far  as  regards  their  dependence  upon  the  nervous  system 
at  all ;  but  the  degree  of  this  is  doubtful.  It  is  also  through  the  reflex 
actions  of  the  medulla  oblongata  that  the  aperture  of  the  glottis  is 
regulated. [Larynx],  and  the  regulation  of  the  aperture  of  the  iris  in 
the  eyes  is  effected."  [Eye.] 

That  part  of  the  brain  which  gives  origin  to  the  olfactory,  optic,  and 
auditory  nerves,  is  seen  in  the  lower  animals,  especially  in  fishes,  to 
consist  of  separate  and  independent  gauglia.  In  the  human  brain  they 
are  not  so  distinct,  but  at  the  base  of  the  brain  two  ganglionic  masses 
are  observed  which  are  called  the  corpora  striata  and  thalami  optici. 
[Brain.]  The  fibres  forming  these  two  masses  may  be  readily  sepa- 
rated, for  we  find  that,  whilst  the  fibres  passing  to  the  corpora  striata 
give  rise  to  none  but  motor  nerves,  those  that  pass  to  the  thalami 
afford  origin  to  sensory  nerves. 

The  functions  of  this  group  of  ganglia  may  be  partly  inferred  from 
the  results  of  experiments,  and  these  have  been  chiefly  made  upon  the 
optic  ganglia,  or  corpora  quadrigemina.  The  partial  loss  of  the  ganglion 
produces  temporary  blindness  in  the  eye  of  the  opposite  side,  and  partial 
loss  of  muscular  power  on  the  opposite  side  of  the  body;  and  the 
removal  of  a  larger  portion,  or  the  complete  extirpation  of  it,  occasions 
permanent  blindness  or  immobility  of  the  pupil,  and  temporary 
muscular  weakness  on  the  opposite  side. 

"  This  temporary  disorder  of  the  muscular  system  sometimes  mani- 
fests itself  in  a  tendency  to  move  on  the  axis,  as  if  the  animal  were 
giddy  ;  aud  sometimes  in  irregular  convulsive  movements.  Here  then 
we  have  proof  of  the  necessity  of  the  integrity  of  this  ganglionic  centre 
for  the  possession  of  the  sense  of  vision ;  and  we  have  further  proof 
that  the  ganglion  is  connected  with  the  muscular  apparatus  by  motor 
nerves  issuing  from  it.  The  reason  why  the  eye  of  the  opposite  side 
is  affected,  is  to  be  found  in  the  decussation  of  the  optic  nerves.  The 
influence  of  the  operation  on  the  muscles  of  the  opposite  side  of  the 
body  is  at  once  understood  from  the  fact  of  the  decussation  of  the 
motor  fibres  in  the  anterior  pyramids. 

"Thus  we  see  that  the  optic  ganglia  receive  the  impressions  from  the 
eyes  by  the  optic  nerves,  convert  them  as  it  were  into  sensations,  and 
also  transmit  motor  impulses  to  the  muscular  system,  in  respondence 
to  those  sensations.  Thus  they  have  much  analogy  to  the  cephalic 
ganglia  of  the  lower  animals,  the  greater  part  of  whose  purpose  seems 
to  be  to  guide  the  actions  of  the  beings  to  which  they  belong  through 
the  sensations  which  they  receive.  But  with  a  function  which  is  pro- 
bably the  same,  there  is  this  important  difference,  as  to  the  purpose 
served  by  these  parts,  in  the  encephalon  of  man,  and  of  the  animals 
that  approach  nearest  to  him,  in  the  conformation  of  his  nervous 
centres. 


"The  consensual  or  iustinctive  movements  which  make  up  nearly  the 
whole  of  those  actions  iu  the  Invevtcbrata  that  are,  not  simply  reflex, 
constitute  a  comparatively  smaller  proportion  of  the  actions  of  the 
higher  Vertebrata  ;  these  being  guided  in  a  much  greater  degree  by 
intelligence,  which  reasons  upon  the  sensations,  and  devises  means  to 
gratify  the  desire?  created  by  them.  Consequently  there  is  reason  to 
think  that  the  direct  action  of  the  sensory  ganglia  upon  the  muscles 
is  comparatively  seldom  exercised  in  the  active  condition  of  the 
cerebrum. 

"  There  are  certain  actions  however  which  would  seem  to  take  place 
regularly  through  this  channel.  Thus  the  consensual  movements  of 
the  eyes,  which  coucur  to  direct  their  axis  towards  the  same  object, 
appear  to  depend  upon  the  impressions  made  upon  the  retina,  for  we 
do  not  see  these  movements  taking  place  with  nearly  the  same 
exactness  in  the  eyes  of  persons  who  have  been  born  totally  blind  ; 
aud  in  those  who  have  completely  lost  their  sight  after  haviug  enjoyed 
ttie  power  of  vision,  we  may  also  perceive  that  although  the  two  eye3 
move  consentaneously  from  habit,  yet  that  their  axes  are  parallel 
instead  of  convergent,  so  that  they  do  not  seem  to  look  at  any  object 
but  beyond  it  into  vacancy. 

"  The  existence  of  a  Sensation  of  some  kind,  in  connection  with  a 
Muscular  exertion,  seems  essential  to  the  continuance  of  the  latter. 
Our  ordinary  movements  are  guided  by  what  is  termed  the  muscular 
sense,  that  is,  by  a  feeling  of  the  condition  of  the  muscle  that  comes 
to  us  through  its  own  sensory  nerves.  How  necessary  this  is  to  the 
exercise  of  muscular  power  may  be  best  judged  of  from  cases  in  which 
it  has  been  lost.  Thus  a  woman  who  had  suffered  complete  loss  of 
sensation  in  one  arm,  but  who  retained  its  motor  power,  found  that 
she  could  not  support  her  infant  upon  it,  without  constantly  looking 
at  it;  and  that  if  she  were  to  remove  her  eyes  for  a  moment  the  child 
would  fall,  in  spite  of  her  knowledge  that  her  infant  was  resting  on 
her  arm,  and  of  her  desire  to  sustain  it.  Here,  the  muscular  sense 
being  entirely  deficient,  the  sense  of  vision  supplied  what  was  deficient 
so  long  as  it  was  exercised  upon  the  object,  but  as  soon  as  this 
guiding  influence  was  withdrawn,  the  strongest  will  could  not  sustain 
the  muscular  action.  Again,  in  the  production  of  vocal  sounds,  the 
nice  adjustment  of  the  vocal  larynx,  which  is  requisite  to  produce 
determinate  tones,  cau  only  be  effected  in  obedience  to  a  mental  con- 
ception of  the  tone  to  be  uttered ;  and  this  conception  cannot  be 
formed  unless  the  sense  of  hearing  has  brought  similar  tones  to  the 
mind.  Hence  it  is,  that  persons  who  are  born  deaf  are  also  dumb. 
They  may  have  no  malformation  of  the  organs  of  speech,  but  they  are 
incapable  of  uttering  distinct  vocal  sounds  or  musical  tone3  because 
they  have  not  the  guiding  conception,  or  recalled  sensation  of  the 
nature  of  these.  By  loug  training,  and  by  efforts  directed  by  the 
muscular  sense  of  the  larnyx  itself,  some  persons  thus  circumstanced 
have  acquired  the  power  of  speech ;  but  the  want  of  sufficiently  definite 
control  over  the  vocal  muscles  is  always  very  evident  in  the  use  of  the 
organ. 

"Various  other  facts  might  be  adduced  to  show  that  in  man  certain 
movements  are  as  intimately  connected  with  the  excitement  of  sensa- 
tions in  the  sensory  gauglia  as  others  are  with  the  production  of 
impressions  in  the  gauglia  of  reflex  actions.  And  it  may  be  further 
questioned,  in  the  absence  of  any  precise  knowledge  upon  the  subject, 
whether  the  emotions,  when  so  strongly  excited  as  to  act  involuntarily 
on  the  body,  do  not  operate  through  this  group  of  gauglia  and  the 
fibres  proceeding  from  them. 

"There  are  many  analogies  between  the  purely  emotional  actions  of 
man  and  the  iustinctive  movements  of  the  lower  animals,  each  follow- 
ing closely  upon  sensations,  without  any  exercise  of  the  reasoning 
faculty,  and  each  being  performed  not  merely  without  the  mandate  of 
the  will,  but  often  in  direct  opposition  to  it.  That  the  emotions, 
when  they  thus  alfect  the  body,  do  not  operate  through  the  same  set 
of  nervous  fibres  as  those  which  convey  the  influence  of  the  will, 
seems  proved  by  this  fact — that  cases  have  occurred  in  which  muscles 
have  been  paralysed  by  the  will,  whilst  they  remain  obedient  to  the 
emotions ;  and  vice  versa.  Thus,  in  one  instauce  the  muscles  of  one 
side  of  the  face  were  palsied  in  such  a  manner  that  the  individual 
could  not  voluntarily  shut  his  eye  nor  draw  his  mouth  towards  that 
side,  yet  when  any  ludicrous  circumstance  caused  him  to  laugh,  their 
usual  play  was  manifested  in  the  expression  of  his  countenance ;  and 
in  another  case  the  muscles  were  in  obedience  to  the  will,  but  when 
the  individual  laughed  or  cried,  under  the  influence  of  an  emotion,  it 
was  only  on  one  side  of  the  face.  To  these  may  be  added  another 
case  in  which  the  right  arm  was  completely  palsied,  so  that  the  indi- 
vidual had  not  the  least  voluntary  power  over  it ;  yet  it  was  violently 
agitated  whenever  he  met  a  friend  whom  he  desired  to  greet.  The'o 
and  similar  cases  afford  sufficient  proof  that  the  direct  influence  of  the 
emotions  on  the  muscular  system  operates  through  a  channel  distinct 
from  that  which  conveys  the  influence  of  the  will ;  and  when  we  con- 
sider how  closely  the  emotions  are  connected  with  the  sensations 
which  excite  them,  and  their  close  analogy  with  the  instincts  of  the 
I  lower  animals,  there  seems  a  strong  presumption  in  favour  of  the  idea 
that  the  motor  nerves  proceeding  from  the  sensory  ganglia  constitute 
their  peculiar  instrument  of  operation  on  the  body. 

"A  very  characteristic  example  of  the  immediate  dependence  of  the 
action  of  this  class  upon  sensations,  is  afforded  by  the  peculiar  move- 
ments which  are  excited  by  the  act  o  '  tickling." 
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No  one  can  qtie.it.ion  the  completely  involuntary  natttro  of  thoso 
movements ;  on  the  other  band,  tltoy  are  not  redox,  for  they  do  not 
take  place  uuleHS  the  irritation  is  felt. 

Now  the  tickling  may  produco  not  tneroly  a  variety  of  Romi-convul- 
sive  movements,  tending  to  withdraw  tho  body  from  tho  houtco  of 
irritation,  but  also  a  tendency  to  laughter,  and  an  emotional  Htate 
connected  with  it.  Hut  it  would  appear  that  tho  somi-convul.sive 
movements  are  immediately  excited  not  by  tho  emotion  but  by  tho 
sensation  ;  for  there  is  a  great  variation  amongst  different  individuals 
as  to  tho  results  of  tho  irritation,  tho  action  of  laughter  being  excited 
in  somo,  without  any  other  effect ;  whilst  in  others,  spasmodic  move- 
ments of  the  extremities  take  place  without  any  tendency  to  laughter, 
indeed  with  a  feeling  of  extreme  distress. 

In  many  Diseases  the  inlluence  of  emotional  states  aro  remarkable. 
In  Hydrophobia  nnd  Hysteria  convulsions  are  frequently  brought  on 
by  causes  that  excite  emotional  states.  In  hydrophobia  tho  sight  or 
sound  of  moving  water  will  sometimes  produce  frightful  paroxysms, 
whilst  in  hysteria  the  sight  of  one  individual  labouring  under  an 
attack  will  produce  it  in  another.  Many  of  tho  phenomena  presented 
by  persons  in  tho  mesmeric  stato  may  be  also  traced  to  an  excessive 
activity  of  the  consensual  or  emotional  system,  so  that  slight  impres- 
sions produce  powerful  effects.  If  it  is  also  recollected  that  such  indi- 
viduals have  frequently  a  morbid  desire  of  gratifying  the  wishes  of 
those  who  witness  them  in  tho  expectation  of  seeing  marvels,  a  further 
explanation  is  afforded  of  the  singular  phenomena  presented  by  persons 
in  this  state. 

The  functions  of  the  Cerebellum  [Brain]  have  boon  the  subject  of 
much  discussion.  According  to  phrenologists  [PHRENOLOGY,  A.  <&  So. 
Div.],  this  organ  is  the  seat  of  tho  sexual  instinct.  This  doctrine 
derives  little  or  no  support  from  comparative  anatomy,  as  there  is  no 
correspondence  between  the  size  of  this  organ  and  the  strength  of  this 
instinct  among  the  lower  animals.  Nor  does  it  appear  to  be  always 
the  case  that  there  is  a  derangement  of  the  sexual  instinct  where  there 
is  disease  of  this  organ.  The  moro  probable  view  of  the  functions  of 
tho  cerebellum  seems  to  be  that  it  is  in  some  way  connected  with  the 
functions  of  locomotion.  Its  development  in  the  lower  animals  cor- 
responds with  the  variety  and  energy  of  the  muscular  movements, 
whilst  injury  to  this  organ  is  invariably  attended  with  derangements 
in  the  functions  of  locomotion.  From  experiments  upon  all  classes 
of  vortebrated  animals  it  has  been  found  that  when  the  cerebellum  is 
removed,  the  power  of  walking,  flying,  standing,  or  maintaining  the 
equilibrium  of  the  body  is  destroyed.  It  does  not  seem  that  the 
animal  has  in  any  degree  lost  the  voluntary  power  over  its  individual 
muscles,  but  it  cannot  combine  their  actions  for  any  general  movements 
of  the  body.  Again,  it  is  found  that  when  the  cerebellum  is  diseased, 
the  motor  fuuetion  of  the  muscles  is  not  destroyed,  but  that  the  same 
waut  of  combining  or  harmonising  the  movements  of  the  body  result 
as  are  observed  when  the  cerebellum  is  injured. 

From  what  has  been  previously  said,  it  will  be  seen  that  the  cere- 
bral lobes,  although  so  important  in  man  and  the  higher  animals, 
are,  after  all,  not  the  fundamental  portions  of  the  nervous  system. 
They  aro  the  last-formed  portions  of  the  nervous  system,  aud  all  the 
functions  of  animal  life  cau  be  carried  on  without  them.  But  whilst 
this  is  the  case  there  is  no  doubt  that  the  cerebral  hemispheres  are  the 
seat  of  all  those  phenomena  which  we  call  intelligence,  aud  which  dis- 
tinguish so  greatly  man  from  the  lower  animals.  The  substitute  for 
intelligence  in  the  lower  animals  is  what  wo  call  instinct.  The  distinc- 
tion between  actions  resulting  from  the  operation  of  these  two  princi- 
ples are  very  evident.  In  intelligence  there  is  an  iuteutional  and 
known  end  produced,  as  the  result  of  definite  ideas  ;  whilst  in  instinc- 
tive actions  there  are  no  preceding  ideas  and  no  knowledge  of  the  end 
to  bo  attained.  Such  actions  are  purely  automatic.  Because  instinc-  | 
tive  actions  evince  design,  it  is  no  proof  that  the  animal  exhibiting 
them  is  aware  of  the  desigu.  In  fact,  the  great  mass  of  instinctive  | 
actions  are  so  perfect,  that  none  of  the  results  of  intelligence  can  equal 
them.  The  bee  builds  its  cells  with  inimitable  certainty  ;  the  C'/iee- 
todonrostratus  projects  from  its  prolonged  snout  a  drop  of  water,  which 
strikes  the  insects  that  aro  flying  above  its  head,  and  thus  secures  them 
as  its  prey.  The  great  majority  of  the  actions  of  the  lower  auimals 
are  purely  instiuctive  aud  automatic ;  and  many  even  of  those  which 
possess  cerebral  lobes  lead  rather  an  instinctive  than  au  iutelligeut  life. 
So  even  with  man,  many  of  the  actions  of  his  life  arc  instinctive,  espe- 
cially those  which  are  performed  during  infancy. 

That  the  cerebral  lobes  are  the  seat  of  Intelligence,  seems  to  be 
proved  in  various  ways.  Wheu  they  are  destroyed  the  animal  or 
human  being  is  no  longer  capable  of  exhibiting  the  functions  of  intel- 
ligence. At  the  same  time  this  is  not  the  case  wheu  one  lobo  of  tho 
brain  only  is  destroyed,  for  when  this  is  the  case  from  disease  or  acci- 
dent, persons  have  been  known  to  perform  all  the  ordinary  acts  of 
intelligence.  This  has  led  to  the  conclusion  that  just  as  all  the  func- 
tions of  seeing  or  hearing  can  be  performed  by  one  eye  or  oue  ear,  so  I 
all  the  functions  of  the  miud  may  be  performed  by  oue  lobe  of  the 
brain.  The  arguments  in  favour  of  this  view  have  been  well  developed  I 
by  Dr.  Wigan  in  his  work  on  the  'Duality  of  the  Mind.' 

In  cases  of  children  who  are  born  with  a  deficiency  of  the  cerebral 
lobes,  we  find  a  deficiency  of  intellectual  activity.  In  the  case  of  many 
idiots  ttiere  is  simply  a  want  of  size  of  brain.  This  is  remarkably 
exemplified  in  the  case  of  tho  two  Aztec  children  recently  exhibited  ' 


in  London,  whoso  brain*  aro  exceedingly  small,  and  whose  want  of 
intelligence  corresponds  with  this  deficient  development  of  their 
brains.  Jt  is  thus  wo  find  there  is  Home  truth  in  tho  phrenological 
axiom  [PhBSVOLOOT,  luce]  that  the  size  of  the  brain  is  lilt  IIMMIUPt  u| 
its  power.  Bat  this  is  only  true  in  respect  of  tho  gray  matter,  as  th<;ro 
can  bo  little  doubt  that  tho  vesicular  or  gray  mattor  of  the  ocreb..il 
lobes  is  tho  seat  of  intelligence.  In  regard  to  tho  human  brain  it 
holds  goo  1  as  far  as  tho  operations  of  the  understanding  are  concerned, 
and  persons  witli  largo  heads  are  remarkable  for  tho  influence  they 
exercise  over  tho  judgments  anil  acts  of  others.  In  tho  case  however 
of  those  intellectual  operations  which  we  call  (Junius,  and  which  seem 
to  tako  their  rise  in  the  feelings  and  to  ad  lress  the  feelings,  it  is  not 
found  that  there  is  any  relation  between  the  size  of  the  cerebral  lob  s 
and  its  manifestations,  persons  manifesting  consi  lerabhi  geniui 
possessing  but  small  brains. 

It  appears  to  bo  perfectly  true  that  varieties  of  mental  character 
accompany  varieties  in  the  form  of  the  brain,  and  that  tho  manifes- 
tations of  intelligence  vary  according  to  tho  temperament  of  various 
individuals. 

All  the  operations  of  tho  miud  aro  dependent  upon  sensation". 
Without  sensation  there  is  no  development  of  intelligence.  A  bliud 
man  has  no  idea  of  colour  :  he  has  had  no  impression  of  colour  pro- 
duced upon  his  eye,  and  consequently  no  id  :a  formed  in  his  mind. 
The  seat  of  Sensorial  Consciousness,  as  we  have  seen,  is  evidently  tho 
sensorial  ganglia  ;  but  in  animals  without  cerebral  lobes  there  can  bo 
110  impressions  produced,  such  as  we  call  sensations  ;  these  are  in  fact 
ideas  or  impressions  produced  upon  the  cerebral  lobes  by  the  trans- 
mission of  the  impressions  upon  tho  sensory  ganglia  upwards.  Thus 
we  find  tho  sensory  ganglia  producing  reflex  automatic  movements  by 
acting  on  the  spinal  chord  below,  and  becoming  the  source  of  ideas  to 
the  cerebral  lobes  above.  Dr.  Carpenter,  to  whom  physiologists  aro 
deeply  indebted  for  the  masterly  maimer  in  which  he  has  investigated 
the  whole  of  this  subject,  goes  farther  than  this,  and  states  his  opinion 
that  the  sensory  ganglia  constitute  the  seat  of  consciousness,  "  not 
merely  for  impressions  on  the  organs  of  sense,  but  also  for  chauges  on 
the  cortical  substance  of  the  corebrura;  so  that  until  the  latter  have 
reacted  downwards  upon  the  sensorium  wo  have  no  consciousness 
either  of  the  formation  of  ideas  or  of  any  intellectual  process  of  which 
these  may  be  the  subjects." 

Although  it  follows  from  this  that  auimals  without  cerebral  lobes 
have  no  idea3,  we  may  suppose  that  the  conditions  of  their  conscious- 
ness would  produce  the  feelings  of  pleasure  and  pain  ;  and  just  as 
these  feelings  are  produced  by  external  impressions,  so  do  ideas  of 
pleasure  and  paiu  produce  emotional  states  of  the  miud,  which  deter- 
mine the  character  of  our  thought  aud  influeuce  our  conduct.  The 
sentiments  and  propensities  dwelt  on  by  mental  philosophers  [Phiu- 
kology,  loc  c]  seem  to  take  origin  in  this  way, — the  activity  of  the 
sentiment  of  Benevolence  or  M  ilevoleuce  h  iving  for  its  excitement 
the  idea  of  an  object  to  be  loved  or  hated,  and  so  on  with  the  other 
sentiments,  and  what  are  called  the  propensities.  "  The  same  view 
may  bo  applied  to  the  love  of  Truth,  of  Beauty,  of  Sublimity,  of 
Goodness,  of  Order,  of  Possessions,  of  Country,  &c,  and  also  to  Cheer- 
fulness, Wit,  Humour,  &c,  aud  to  many  conditions  usually  considered 
as  purely  intellectual.  And  in  faet  the  association  of  sensorial  plea- 
sure with  any  idea  or  class  of  ideas  gives  it  an  emotional  character  ; 
so  that  emotional  states  are  not  by  any  means  limited  within  the 
categories  which  most  psychologists  have  attempted  to  lay  down  ; 
these  being  for  the  most  part  generic  terms,  which  comprehend  certain 
groups  of  ideas  bearing  more  or  less  similarity  to  each  other,  but  njt 
by  auy  means  including  all  possible  combinations." 

We  have  seen  how  the  movements  of  the  body  may  be  influenced 
by  impressions  made  upon  the  seusory  gauglia,  and  we  can  now  se) 
how  it  is  that  ideas  may  become  the  source  of  movements.  In  persons 
who  are  '  ticklish '  it  is  not  necessary  to  tickle  them  to  make  the  ai 
laugh,  but  the  mere  idea  of  tickliug  produced  by  pointing  the  linger 
will  set  them  off.  Thus  throughout  the  whole  series  of  emotioiial 
ideas  they  may  be  recalled  without  sensations  so  as  to  produce  move- 
ments. Such  movements  may  or  may  not  be  under  the  control  of 
the  will.  That  they  are  not  always  so,  that  there  is  frequently  an 
antagonism  between  the  emotious  aud  the  will,  Dr.  Carpenter  regards 
as  evidence  that  the  seat  of  the  emotions  is  different  from  that  of  the 
will.  It  also  sometimes  h ippeus  that  muscles  paralysed  to  volitional 
will  act  under  the  iufiuence  of  emotional  impulses,  and  vice  versa.  This 
subject  is  fraught  with  lessons  of  practical  value.  In  the  education 
of  the  humau  being  it  becomes  of  the  utmost  importanee  so  to 
cultivate  the  will  that  it  may  control  those  tendencies  to  impulsive 
actiou  which  are  the  result  of  the  various  emotional  states.  Excessive 
indulgence  in  particular  feelings  constantly  lead  to  those  conditions 
of  iusauity  which  are  known  by  the  name  of  Monomania.  [Insanity, 
in  Arts  and  Sc.  Div.]  In  certain  forms  of  hysteria,  aud  iu  habitual 
stammering  we  have  also  instances  of  the  loss  of  control  of  the  will 
over  muscular  actions,  brought  on  by  emotioual  states. 

The  result  of  the  activity  of  the  cerebral  lobes  in  the  way  we  have 
pointed  out,  is  to  produce  what  are  called  the  Intellectual  Powers. 
To  these  we  can  only  briefly  refer.  Thus  the  first  in  order  of  these  is 
called  the  Association  of  Ideas,  which  consists  in  the  production  of 
such  a  connection  between  two  or  more  ideas,  that  the  consciousness 
of  the  one  tends  to  bring  the  other  before  the  mio  d — one  idea,  or  eet 
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of  ideas,  tending  to  the  production  of  other  ideas.  This  is  called 
Suggestion.  The  activity  of  this  power  lies  at  the  foundation  of  the 
intellectual  qualities  of  man.  It  is  owiug  to  this  association  of  idens 
tl  a>  he  is  enabled  to  trace  the  relation  of  cause  and  effect.  It  is  through 
this  same  power  of  associating  ideas  that  he  is  enabled  to  separate  those 
things  which  differ,  and  to  combine  those  things  which  are  alike ;  and 
thus  to  Classify,  and  also  to  arrive  at  general  facts,  from  the  investigation 
of  special  ones.  It  is  also  by  means  of  this  power  that  he  is  enabled  to 
put  his  ideas  into  new  forms,  and  to  produce  those  results  which  are 
called  Imagination. 

When  the  consciousness  is  specially  directed  to  the  changes  going 
on  in  the  sensorium,  whether  these  are  produced  by  objects  from 
without,  or  by  the  operation  of  the  brain  itself,  the  act  is  called 
Attention.  This  condition  may  be  either  produced  by  an  effort  of  the 
will,  or  it  may  occur  as  the  result  of  the  irresistible  attraction  of  the 
object  or  train  of  thought  going  on  in  the  cerebrum.  Memory  occurs 
when  past  states  of  consciousness  are  reproduced  by  the  association  of 
ideas.  From  what  we  know  of  the  exercise  of  this  faculty,  it  would 
appear  that  every  sensory  impression  is  registered  in  the  cerebral 
organisation,  whether  individuals  are  conscious  of  it  or  not.  Thus 
persona  will  entirely  forget  for  days  and  weeks,  or  even  longer  periods, 
facts  which  are  nevertheless  duly  registered  in  their  minds.  An  extra- 
ordinary case  of  this  kind  is  related,  in  which  a  poor  woman,  during 
the  delirium  of  fever,  was  discovered  to  be  repeating  passages  fi  rm  the 
Psalms  in  Hebrew.  When  she  recovered  she  was  quite  unci  nsc  MB 
of  any  knowledge  of  Hebrew,  but  in  the  early  part  of  her  life  sh  i  had 
lived  in  the  family  of  a  clergyman  who  was  in  the  habit  of  repeating 
frequently  in  her  hearing  parts  of  the  Psalms  in  Hebrew.  In  this 
instance  the  woman  must  have  acquired  her  knowledge  unconsciously. 
Memory  is  either  voluntary,  when  it  is  called  Recollection,  or  it  is 
automatic,  reproducing  ideas  without  the  direct  interference  of  the  will. 

When  we  attend  to  our  own  mental  operations  a  very  different  class 
of  ideas  is  called  up  from  those  which  are  produced  by  external  objects. 
This  class  of  ideas  is  entirely  dependent  on  the  intellectual  powers,  and 
they  have  no  relation  to  sensations,  but  are  the  original  source  of  all  our 
knowledge.  To  this  class  of  ideas  we  may  refer  the  Beliefs  in  our  own 
present  existence,  in  our  past  existence,  and  in  our  personal  identity  ; 
the  Belief  in  the  external  and  independent  existence  of  the  causes  of 
our  sensations,  the  Belief  in  an  efficient  cause  for  all  things  around  us, 
the  Belief  in  the  stability  of  the  order  of  nature,  and  in  our  own  free 
will.  Amongst  those  elementary  modes  of  thought  which  arise  from 
the  constitution  of  our  minds  we  must  rank  the  ideas  of  Truth,  Beauty, 
and  Right ;  and  closely  connected  with  these  are  the  ideas  connected 
with  the  being  and  attributes  of  Deity. 

Upon  the  sensational  and  intellectual  ideas  thus  brought  before  the 
mind,  all  acts  of  what  is  called  Reasoning  are  founded.  These  consistfor 
the  most  part  in  the  aggregation  and  collocation  of  ideas,  the  resolution 
of  compound  ideas  into  simple  ones,  and  the  combination  of  simple 
ideas  into  general  expressions.  In  these  processes  the  faculty  of  Compa- 
rison, by  which  the  connection  and  relation  of  ideas  are  perceived,  is 
exercised ;  also  that  of  Abstraction,  by  which  we  separate  and  isolate  par- 
ticular qualities  of  an  object;  and  Generalisation,  by  which  the  qualities 
of  an  object  or  objects  which  are  alike  are  brought  together. 

One  of  the  most  interesting  and  important  points  in  connection 
with  the  function  of  the  cerebral  hemispheres  is  the  influence  of  what 
we  call  Will,  not  only  on  the  intellectual  powers,  but  on  the  whole  of 
the  functions  of  the  nervous  system.  We  have  seen  that  the  functions 
of  the  spinal  chord,  the  medulla  oblongata,  and  the  sensory  ganglia, 
are  to  a  certain  extent  under  the  influence  of  the  will,  whilst  on  the 
other  hand  we  find  them  constantly  acting  automatically  and  inde- 
pendently of  any  control  on  the  part  of  the  will.  What  the  real 
nature  of  the  will  is  presents  a  difficulty  not  yet  overcome,  and  perhaps 
never  will  be,  and  we  can  only  speak  of  the  conditions  of  its  action. 
In  order  that  the  will  may  act  it  appears  necessary  that  there  should 
be  in  the  first  place  a  distinct  idea  of  the  object  to  be  attained,  and 
secondly,  that  there  should  be  a  belief  in  the  possibility  of  attaining 
it  by  the  means  employed.  It  is  also  found  that,  caeteris  paribus,  the 
degree  of  intensity  with  which  the  will  acts,  is  in  proportion  to  the 
concentration  of  the  attention  upon  the  effort  it  is  making.  It  is  a 
curious  fact,  and  one  which  Dr.  Carpenter  has  recently  pointed  out, 
that  the  influence  of  the  will  in  the  production  of  muscular  effort  may 
be  superseded  or  supplanted  by  the  simple  Dominance  of  Ideas.  This 
condition  is  seen  in  persons  who  are  what  is  called  'electro-biologised,' 
or  in  the  mesmeric  trance.  Persons  in  this  state  are  readily  brought 
under  the  dominance  of  a  single  idea,  suggested  by  the  operator  from 
without,  and  in  consequence  of  the  attention  being  thus  concentrated, 
tbey  are  capable  of  performing  feats  of  strength  of  which  they  are 
otherwise  quite  incapable.  Just  as  the  will  by  its  influence  can 
produce,  by  its  activity,  a  paralysing  effect  on  muscular  activity, 
arising  from  emotional  or  other  causes,  so  a  dominant  idea  in  this 
condition  will  entirely  suppress  the  action  of  the  muscular  system. 
Persons  are  told  they  cannot  open  their  eyes,  and  they  do  not;  that 
they  cannot  move,  and  they  remain  fixed.  In  the  condition  brought 
on  by  the  electro-biologists,  as  they  call  themselves,  and  in  the  induced 
sleep  of  the  mesmerist,  most  of  the  phenomena  can  be  traced  to  this 
cause.  This  extends  not  only  to  their  corporeal  condition,  but  also 
to  their  mental  states.  The  three  conditions  necessary  to  produce  the 
phenomena  which  have  so  greatly  astonished  the  world  seem  to  be  : — 


First,  a  condition  of  the  cerebral  lobes  in  which,  without  the  con- 
sciousness of  the  individual,  they  readily  come  under  the  influence  of 
ideas  suggested  by  others  from  without.  Secondly,  tho  dominanoy  of 
these  ideas  in  the  mind,  so  as  to  preclude  all  interference  with  them  on 
the  part  of  other  ideas.  Thirdly,  an  intensification  of  the  nervous 
energy  in  the  production  of  the  effects  upon  the  muscular  system  or 
mind  resulting  from  the  dominaucy  of  the  idea  suggested.  (Carpenter, 
'Human  Physiology.'    Carpenter,  in  'Quarterly  Review,'  1854.) 

In  states  quite  independent  of  those  induced  for  the  sake  of  amuse- 
ment by  electro-biologists  and  mesmerists,  the  same  condition  of  the 
brain  comes  on.  Thus,  in  what  is  called  Reverie,  persons  are  influenced 
by  external  sensations,  without  the  controlling  influence  of  the  will. 
This  is  called  day-dreaming.  What  is  called  Absence  of  Mind  is 
also  a  condition  in  which  the  mind  is  acting  automatically.  Sleep- 
walking is  also  a  natural  occurrence,  and  in  this  state  persons  display 
much  the  same  phenomena  as  under  the  mesmeric  and  other  influences. 
[Somnambulism,  A.  &  Sci.  Div.]  In  Dreaming  also  we  have  the  same 
genera]  condition,  in  which  there  is  no  control  of  the  will.  Here 
however  the  person  is  under  the  influence  of  his  own  suggestions, 
although  not  unfrequently  the  course  of  the  dream  may  bo  dependent 
on  suggestions  from  without.  [Si-ekp.  |  Tho  diseased  conditions 
known  as  Delirium  and  Mania  are  also  other  instances  in  which  the 
cerebral  lobes  are  as  it  were  abandoned  to  the  influence  of  suggestion, 
without  the  control  of  the  will.    [Insanity,  in  Auts  and  Sc.  Div.] 

It  if  from  conditions  like  these  that  it  is  concluded  that  in  all  those 
states  in  which  the  directing  power  of  the  will  over  the  current  of 
thought  is  suspended,  the  course  of  action  is  determined  by  some 
dominant  idea,  which  for  the  time  has  full  possession  of  the  mind, 
and  from  which  the  individual  has  no  power  of  withdrawing  bh 
consciousness.  So  that  we  here  see  that  the  influence  of  the  idea  is 
similar  to  that  of  the  sensation,  or  the  excitant  in  producing  move- 
ments. Dr.  Laycock  proposes  to  call  actions  thus  produced  Ideo-motor. 
The  following  diagram,  after  Dr.  Carpenter,  will  afford  a  complete  view 
of  this  series  of  actions  : — 
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A  proper  estimate  of  the  functions  of  the  AVill  will  at  once  show 
that  it  is  of  all  the  faculties  possessed  by  man  the  one  which  most 
distinguishes  him,  and  influences  his  character.  From  it  in  a  great 
measure  arises  his  moral  and  religious  character.  His  Habits,  his 
Feelings,  his  sense  of  Right  and  Wrong,  are  dependent  for  their 
development  and  their  varied  character  in  different  individuals  upon 
the  way  in  which  they  have  been  acted  upon  by  the  will.  It  is  the 
possession  of  will  that  constitutes  man  a  free  agent,  and  gives  him 
the  sense  of  responsibility. 

"  From  the  time  when  the  human  being  first  becomes  conscious  that 
he  has  a  power  within  himself  of  determining  the  succession  of  his 
mental  states,  from  that  time  does  he  begin  to  be  a  free  agent ;  and 
in  proportion  as  he  exerts  that  power,  does  he  emancipate  himself 
from  the  domination  of  his  constitutional  or  automatic  tendencies.  It 
is  a  principle  now  recognised  by  all  the  most  enlightened  educators, 
that  the  development  of  this  power  of  self-control  ought  to  be  the 
object  of  all  nursery  discipline ;  and  the  process  of  its  acquirement  is 
very  gradual.  When  an  infant  is  excited  to  a  fit  of  passion  by  some 
unpleasant  sensation,  its  nurse  attempts  to  restore  its  equanimity  by 
presenting  some  new  object  to  its  attention,  so  that  the  more  recent 
and  vivid  pleasurable  impression  may  efface  the  sense  of  past  uneasi- 
ness. As  the  infant  grows  into  childhood,  the  judicious  parent  no 
longer  trusts  to  mere  sensory  impressions  for  the  diversion  of  the 
passionate  excitement,  but  calls  up  in  its  mind  such  ideas  and  feelings 
as  it  is  capable  of  appreciating,  and  endeavours  to  keep  the  attention 
fixed  upon  these  until  the  violence  of  the  emotion  has  subsided ;  and 
recourse  is  had  to  the  same  process  whenever  it  is  desired  to  check 
any  tendency  to  action  which  depends  upon  the  selfish  propensities — 
appeal  being  always  made  to  the  highest  motives  which  the  child  is 
capable  of  recognising,  and  punishment  being  only  had  recourse  to  for 
the  purpose  of  supplying  an  additional  set  of  motives  when  all  othere 
fail.  For  a  time  this  process  of  external  suggestion  may  need  to  be 
continually  repeated,  where  there  are  strong  impulses  whose  unworthy 
character  calls  for  repression  ;  but  if  it  be  judiciously  adopted,  and 
consistently  persevered  in,  a  very  slight  suggestion  serves  to  recall  thi 
superior  motives  to  the  conflict.  And  in  further  space,  the  child 
comes  to  feel  that  he  has  himself  the  power  of  recalling  them,  aud  of 
controlling  his  urgent  impulses  to  immediate  action.  The  power  ot 
self-control,  thus  usually  acquired  in  the  first  instance  in  regard  to 
those  impulses  which  directly  determine  the  conduct,  gradually  extends 
itself  to  the  habitual  succession  of  the  thoughts ;  and  in  proportion 
as  this  is  brought  under  the  direction  of  the  will,  does  the  individual 
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become  capable  of  forming  bin  own  character,  and  therefore  truly 
responsible  for  his  actions.  It  must  not  b  s  forgotten  however,  that 
the  power  of  self-control  may  be  tumo<l  to  a  bad  as  well  as  to  a  good 
Recount;  and  that  tho  value  of  its  results  will  entirely  depend  upon 
tho  direction  in  which  it  is  employ  (id.  The  thoughts  may  I..-  to  di  U-.r 
minutively  drawn  away  from  tho  higher  class  of  motives,  tho  suggestions 
of  conscieuco  so  habitually  disregarded,  and  tho  whole  attention  so 
completely  fixed  upon  tho  gratification  of  Hellish  or  malevolent  pro- 
pensities, that  the  human  nature  acquires  far  moro  of  the  Satanic 
than  of  tho  Divine  character ;  tho  highest  development  of  this  type 
(if  the  term  may  be  permitted)  being  displayed  by  those  who  use 
their  power  of  self-control  for  the  purposes  of  hypocrisy  and  dis- 
simulation, and  cover  the  most  malignant  designs  under  the  veil  of 
friendship. 

"  Such  men  (whose  portraiture  is  presented  by  our  great  dramatist 
in  the  character  of  lago)  show  us  to  what  evil  account  the  highest 
intellect  and  the  most  powerful  will  may  ba  turned  when  directed  by 
the  baser  class  of  motives  ;  and  we  cannot  but  feel  that  they  are  far 
more  degraded  in  tho  moral  scalo  than  thoso  who,  having  never  learned 
to  control  their  animal  propensities,  and  being  unconscious  of  the 
very  existence  of  a  higher  nature  within  themselves,  simply  obey  the 
promptings  of  their  automatic  impulses,  and  are  rather  to  be  con- 
sidered as  ill-conditioned  automata  than  as  vicious  men.  Of  this  latter 
class,  some,  from  original  constitution  aud  early  influences  of  the  most 
degradiug  kind,  seem  altogether  destitute  of  anything  but  a  brutal 
nature ;  such  ought  to  be  treated  as  irresponsible  beings,  and  as  such 
restrained  by  external  coercion  from  doing  injury  to  society.  But  this 
class  is  small  in  proportion  to  that  of  individuals  who  act  viciously 
simply  because  they  have  never  been  lod  to  know  that  any  other  course 
is  open  to  them,  or  to  feel  any  motive  that  might  give  them  a  different 
impulse.  With  these  the  object  should  rather  bo  to  awaken  the  higher 
parts  of  the  moral  nature,  '  to  find  out  the  holy  spot  in  every  child's 
heart,'  and  to  develop  habits  of  self-control  in  the  manner  just 
described,  than  to  subjugate  by  external  restraint ;  and  the  success 
which  has  attended  this  method,  in  the  hands  of  those  who  have 
judiciously  applied  it,  is  sufficient  evidence  of  its  superiority;  many  of 
the  most  apparently-debased  natures  having  been  thus  elevated  to  a 
grade  which  it  seemed  at  first  impossible  they  could  ever  attain. 
From  the  Satanic  or  positively  aud  wilfully  evil  type  of  human  nature, 
in  which  the  highest  powers  are  turned  to  the  worst  account,  we  are 
thus  conducted  through  the  brutal  or  negatively  evil  type,  towards 
that  higher  aspect  of  humanity  which  is  presented  by  those  who 
habitually  keep  before  them  the  Divine  ideal,  and  who  steadily  endea- 
vour to  bring  their  whole  nature  into  conformity  with  it.  This  is  not 
to  be  effected  by  dwelling  exclusively  on  any  one  set  of  the  motives 
already  referred  to,  as  those  which  the  truly  religious  man  keeps  before 
his  mind.  Even  the  idea  of  duty,  operating  alone,  tends  to  reduce  the 
individual  to  the  subservience  of  a  slave,  rather  than  to  induce  in  him 
that  true  mastery  over  himself  which  consists  in  such  a  regulation  of 
bis  emotions  and  propensities,  that  his  course  of  duty  becomes  the 
spontaneous  expression  of  his  own  higher  nature ;  but  it  is  a  most 
powerful  aid  in  the  acquirement  of  that  regulation,  by  the  fixation 
of  the  thoughts  and  affections  on  '  things  on  high,'  which  is  the  best 
means  of  detaching  them  from  all  that  is  earthly  and  debasing.  It  is 
by  the  assimilation,  rather  than  by  the  subjugation,  of  the  human  will 
to  the  divine  that  man  is  really  lifted  towards  God  ;  and  in  proportion 
as  this  assimilation  has  been  effected,  does  it  mauifest  itself  in  the  life 
aud  conduct ;  so  that  even  the  lowliest  actions  become  holy  ministra- 
tions in  a  temple  consecrated  by  the  felt  presence  of  the  Divinity.  Such 
was  the  life  of  the  Saviour;  towards  that  standard  it  is  for  the  Christian 
disciple  to  aspire."     (Carpenter,  '  Human  Physiology,'  page  848.) 

In  the  previous  view  of  the  Nervous  System  we  have  not  spoken  of 
the  Sympathetic  Nerve. 

The  system  of  the  great  Sympathetic  Nerve  is  that  whose  brauches 
are  distributed  to  all  the  organs  of  organic  life,  the  heart,  lungs, 
digestive  canal,  and  glands,  &c,  chiefly  following  the  course  of  the 
blood-vessels,  bearing  numerous  and  large  ganglia  in  all  parts  of  their 
course,  and  communicating  with  the  brain  and  spinal  chord  or  their 
nerves  only  by  few  aud  small  filam.'uts.  The  parts  to  which  the 
brauches  of  the  sympathetic  nerve  are  distributed  have  but  vague  if 
any  sensibility,  unless  under  peculiar  circumstances  of  disease ;  aud 
the  motions  which  some  of  thorn  possess  are  usually  quite  independent 
of  the  mind.  Numerous  experiments  of  irritating  the  ganglia  of  the  , 
sympathetic  to  see  whether  it  produces  pain,  have  had  unsatisfactory 
results ;  nor  would  any  results  of  apparent  insensibility  be  conclusive, 
because  the  gauglia  might,  like  part  of  the  brain,  be  insensible  to 
injury,  though  fully  capable  of  perceiving  the  impressions  transmitted 
to  them  through  their  nerves.  But  the  pain  of  the  diseases  of  internal 
organs  is  amply  sufficient  to  prove  their  sensibility,  though  it  does 
not  determine  whether  the  impression  of  pain  is  conveyed  through 
filaments  of  the  sympathetic  system  or  through  those  few  of  the 
cerebro-spinal  system  which  are  mingled  with  the  former  in  the  common 
eheath.  In  the  same  manner,  in  extraordinary  cases,  the  brain  and 
ipinal  chord  have  an  evident  influence  on  the  motions  of  the  organs 
•upplied  by  the  sympathetic  nerve,  as  in  the  effects  of  strong  passion 
aud  other  mental  affections  on  the  circulation,  tho  digestive  fuuetious, 
&c.  The  impressions  conveyed  from  the  viscera  to  the  brain  and 
Bpiual  chord  may  also  be  reflected  either  to  the  voluntary  muscles,  as 
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in  tho  convulsion*  of  children  with  disordered  digestion,  or  to  tho 
involuntary  muscles,  M  in  the  increased  rapidity  of  pulse,  the  sickness, 
&c.,  which  occur  in  various  diseases. 

In  the  natural  state  however,  the  organs  chiefly  supplied  by  the 
sympathetic  nerves  aro  entirely  independent  of  tho  cerebrospinal 
system,  aud  will  maintain  their  actions  for  a  timo  even  after  their 
removal  from  tho  body.  Thus  tho  peristaltic  motion  of  tho  intestines, 
tho  contractions  and  dilatations  of  tho  heart  of  some  animals,  and 
some  other  similar  actions,  will  continue  for  a  considerable  time  after 
they  are  separated  from  the  body,  or  after  all  the  nerves  passing  to 
them  havo  been  divided.  Many  other  facts  prove  also  that  the  internal 
organs  are  much  less  dependent  on  tho  influence  of  the  sympathetic 
nerve  than  the  external  animal  organs  are  on  that  of  their  cerebro- 
spinal nerves  :  severe  irritation  of  the  sympathetic  nerves,  such  as, 
if  applied  to  tho  cerebro-spinal  motor  nerves,  would  excite  sudden 
aud  violent  convulsions  of  their  muscles,  gives  rise  to  but  w.-ak  and 
slow  contractions  of  tho  viscera  ;  and  these  follow  at  perceptible 
intervals  after  the  application  of  the  stimulus,  so  that  it  is  often 
difficult  to  say  whether  the  irritation  has  exerted  any  influence  at  all. 

The  office  of  the  numerous  ganglia  placed  in  the  course  of  the 
sympathetic  nerves  is  perhaps  the  most  obscure  point  in  the  whole 
range  of  physiology.  Some  have  regarded  them  as  so  mauy  brains, 
by  which  impressions  are  received  through  the  branches  of  which  each 
ganglion  is  tho  centre,  and  from  which  excitements  to  motion  are  sent 
out ;  others  have  believed  that  they  exercise  a  power  of  isolating  the 
organs  they  supply  from  the  influence  of  the  mind  or  of  obstructing 
the  constant  passage  of  impressions  to  aud  from  the  brain  ;  and  many 
other  functions  have  been  supposed  to  be  performed  by  them  ;  but 
for  each  aud  all  the  evidence  is  altogether  unsatisfactory. 

Tho  Sympathetic  Nerve,  or  system  of  nerves,  h;is  received  its  name 
from  the  idea  that  it  is  of  ultimate  importance  in  the  phenomena  of 
what  is  called  sympathy,  in  which  one  part  of  the  body  is  affect -d  in 
consequence  of  some  peculiar  condition  of  another.  A  great  number 
of  the  phenomena  which  were  formerly  regarded  as  the  effects  of 
sympathy  are  now  more  clearly  explained  by  the  reflecting  action  of 
the  cerebrospinal  axis;  mauy  others  depend  on  some  generally 
operating  influence,  as  a  peculiar  condition  of  the  blood,  &c. ;  and  in 
those  that  remain  it  is  questionable  whether  the  sympathetic  system 
of  nerves  exercises  any  peculiar  power.  The  universality  of  its  dis- 
tribution among  the  viscera  is  the  only  ground  on  which  it  can  be 
believed  to  possess  this  property  of  exciting  impressions  or  actions 
in  one,  in  cousequence  of  being  itself  excited  by  the  conditiou  of 
another. 

It  exerts  a  more  evident  influence  in  the  varions  secretions  of  the 
glands  and  other  surfaces  which  it  supplies.  In  some  instances  the 
excitant  to  secretion  is  conveyed  primarily  from  the  brain,  either 
directly,  as  in  the  flowing  of  tears  iu  grief,  &c,  or  by  a  reflex  action, 
as  in  the  tears  that  How  when  the  mucous  membrane  of  the  nose  is 
irritated,  or  as  in  the  flow  of  saliva  in  a  strong  irritation  of  the  mem- 
brane of  the  mouth,  in  the  sweating  of  fear  or  of  great  agony,  &c. 
In  the  more  constant  secretions  the  influence  of  the  sympathetic 
nerves  is  in  some  degree  assumed  ;  but  there  are  sufficient  facts  to 
prove  that  their  injury  is  very  soou  followed  by  a  suppression  or  modi- 
fication of  the  secretion  in  the  organ  to  which  the  injured  nerves  are 
destined.  The  cerebro-spinal  nerves  also  exercise  an  influence  on  the 
secretion  and  nutrition  of  the  parts  which  they  supply ;  but  its 
amount  is  indistinct,  in  consequence  of  the  interruption  of  other 
circumstances  favourable  to  those  processes,  by  the  same  injury  which 
cuts  off  the  secretory  power  of  the  nerves,  as  the  loss  of  exercise  of 
the  muscles,  &c. 

(The  literature  upon  the  Nervous  System  is  very  extensive.  In  the 
preceding  article  we  have  almost  exclusively  consulted  the  works  of 
Dr.  Carpenter,  whose  several  physiological  works  contain  by  far  the 
best  account  of  the  physiology  of  the  Nervous  System  with  which  we 
are  acquainted.  The  following  are  the  works  of  Dr.  Carpenter  which 
have  been  consulted  aud  used  in  this  article  : — '  Principles  of  Humau 
Physiology,'  4th  edition,  1853 ;  '  Principles  of  Comparative  Physiology,' 
4th  edition,  1S54;  'Principles  of  Physiology,  General  and  Compara- 
rative,' 3rd  edition,  1851;  'Manual  of  Physiology,'  1S46.  The  best 
account  of  the  Histology  of  the  Nervous  System  will  be  found  in 
Kolliker's  '  Manual  of  Human  Histology,'  translated  for  the  Sydenham 
Society  by  Messrs.  Busk  and  Huxley.  The  following  works  may  also 
be  consulted  with  great  advantage  on  both  the  structure  and  functions 
of  the  Nervous  System  :  —  Valentin,  '  Text-Book  of  Puysiology,' 
translated  by  Briuton  ;  Muller,  '  Physiology,'  translated  by  Baly  ; 
Marshall  Hall,  '  Memoirs  on  the  Nervous  System ;'  Newport,  article 
'  lusecta,'  in  'Cyclopaedia  of  Anatomy;'  Noble,  'On  the  Brain;' 
Todd,  '  Anatomy  of  the  Brain  and  Spinal  Cord  ; '  Kirks  aud  Paget, 
'  Handbook  of  Physiology ; '  Unzer  aud  Prochaska,  '  On  the  Nervous 
System,'  trauslated  by  Laycock  for  the  Sydeuham  Society.) 

NERVOUS  TISSUE.    [Nervous  System.] 

NE'SEA  (Lamouroux),  a  genus  of  Corallines, 

NESOTRAGUS.  [Axtilopej:.] 

NETTLE,  a  name  applied  to  various  plants.  The  true  Nettles  are 
various  species  of  the  genus  Urlica,  well  known  for  their  stinging 
properties,  which  are  owing  to  the  presence  of  an  acrid  poisonous 
secretion  that  iu  some  Iudiau  species  is  so  dangerous  as  to  cause 
excruciating  pain  and  even  death.  Dead-Netties  are  species  of  Lamium, 
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monopetalous  plants  belonging  to  Labiakc,  and  wholly  inert.  The 
Nettle-Trees  belong  to  the  genus  Celtis,  also  destitute  of  stinging 
properties,  but  having  leaves  resembling  those  of  some  kinds  of  Urtica. 
[Urtica  ;  Lamium.] 

NEUROLITE,  a  Mineral  occurring  massive.  Its  texture  is  imper- 
fectly foliated.  Fracture  uneven.  Hardness  4 '25.  Brittle.  Colour 
greenish-yellow.  Opaque,  or  only  translucent  on  the  edges.  Specific 
gravity  2476.  Before  the  blow-pipe  it  gives  out  water,  becoming  snow- 
white  and  fusible,  but  does  not  melt ;  with  carbonate  of  soda  it  fuses 
slowly  into  a  transparent  glass,  of  a  slightly  yellow  colour,  which  on 
cooling  cracks  in  various  directions. 

It  is  found  at  Staustead,  in  Lower  Canada,  and  appears  to  form  a 
vein  about  two  inches  wide.  The  following  is  an  analysis  by  Dr. 
Thompson  : — 

Silica  7300 

Alumina  17-35 

Lime  3'25 

Magnesia   1'50 

Feroxide  of  Iron  0  40 

Water  430 
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NEURO'PTERA  (from  vtvpov,  a  nerve,  and  -mtp6v,  a  wing),  one  of 
the  orders  into  which  the  class  Insecta  is  divided.  The  insects  com- 
posing this  order  may  be  distinguished  by  the  following  characters  :  — 
wings,  four  in  number,  membranous,  generally  naked,  and  more  or 
less  transparent,  but  sometimes  hairy  ;  the  moutli  is  usually  fitted 
for  mastication,  or  furnished  with  mandibles  and  maxilla; ;  the  larva; 
are  provided  with  six  legs,  and  are  active  ;  their  metamorphosis  is 
variable,  but  is  usually  semi-complete.  The  character  which  gave 
rise  to  the  name,  namely  the  minute  reticulation  of  the  nervures  of 
the  wing,  will  also  in  most  instances  serve  to  distinguish  the  insects 
of  the  present  order  from  others.  The  May-Fly  and  Dragon-Fly  afford 
familiar  examples. 

The  order  Neuroptcra  is  divided  by  Latreille  into  three  sections,  to 
which  he  applies  the  names  Subulicornes,  Planipennes,  and  Plicipennes. 

Subulicornes  contains  the  Dragon-Flies  (Libellala,  Linn.)  and  the 
Ephemera:.  The  larvsc  of  tliese  insects  are  carnivorous,  and  live  in 
the  water,  respiring  by  means  of  appendages  situated  on  the  sid<  s  or 
extremity  of  the  body  ;  the  pupae  also  live  in  the  water,  but  leave 
that  element  to  undergo  the  final  transformation.  In  the  perfect 
insect  the  wings  are  always  reticulated,  and  when  at  rest  are  in  some 
species  horizontal,  in  others  vertical ;  the  compound  eyes  are  very 
large  and  prominent ;  and  the  ocelli,  or  simple  eyes,  are  two  or  three 
in  uumber ;  the  mandibles  and  maxilla;  are  covered  by  the  labium 
ai:d  labium  ;  the  antenna;  are  short,  slender,  end  subulate. 

The  Dragon-Flies  (Libtllulidce)  have  the  four  wings  of  equal  length, 
the  tarsi  three-jointed,  the  antennae  very  small  and  resembling  minute 
bristles,  the  eyes  extremely  large,  and  generally  approximated  above  ; 
the  fore  part  of  the  head,  or  what  might  be  termed  the  face,  has  an 
inflated  appearance ;  the  legs  are  rather  small,  and  the  abdomen  is 
elongated,  sometimes  cylindrical,  and  sometimes  depressed,  and  termi- 
nated by  membranous  appendages.  The  larvae  and  pupae,  both  of 
which  are  active,  nearly  resemble  the  perfect  insect  in  general  form, 
and  are  remarkable  for  the  great  development  of  the  labial  apparatus, 
which  is  elongated  and  dilated  at  the  extremity,  and  covers  the  fore 
part  of  the  head  like  a  mask. 

The  Libelluhe  are  divided  into  three  genera  by  Fabricius.  Those 
species  which  have  the  wings  extended  horizontally  when  at  rest,  the 
Lead  almost  globular,  the  eyes  very  large  and  meeting  on  the  vertex, 
an  elevation  in  front  and  close  to  the  eyes,  and  the  abdomen  depressed, 
form  the  genus  Libelhda  as  restricted  by  that  author. 

The  second  genus  (jEshna,  Fab.)  is  chiefly  distinguished  by  the 
cylindrical  form  of  the  abdomen  and  its  greater  proportionate  length. 
The  wings  are  as  in  Lxbdlula,  and  the  head  is  of  the  same  globular 
form. 

In  the  third  genus  (Agrion,  Fab.)  the  wings  when  at  rest  are  elevated 
perpendicularly ;  the  head  is  transverse,  and  the  eyes  are  widely  sepa- 
rated.   Examples  of  each  of  these  genera  are  found  in  this  country. 

The  second  division  of  the  Subulicornes,  or  the  family  Ephemeridw, 
is  distinguished  from  the  Libellulidce  by  the  comparative  softness  of 
the  parts  of  the  mouth,  they  being  of  a  membranous  character  in  the 
insects  of  the  present  family,  and  the  parts  less  defined  ;  the  tarsi  are 
5-jointed  ;  the  inferior  wings  are  much  smaller  than  the  upper,  and  in 
some  are  absent ;  the  abdomen  is  terminated  by  two  or  three  long  and 
hair-like  appendages.  They  form  the  genus  Ephemera,  according  to 
Linnaeus,  and  were  so  called  on  account  of  their  short  term  of  life,  that 
is,  in  the  imago  or  perfect  state. 

The  Ephemerce,  or  May-Flies,  Latreille  states,  usually  appear  at 
sunset,  in  fine  weather  in  summer  and  autumn,  on  the  banks  of  rivers, 
hikes,  &c,  and  sometimes  in  such  remarkable  numbers,  that  after 
their  death  the  surface  of  the  ground  is  completely  covered  with 
them,  and  in  certain  districts  on  the  continent  they  have  been  collected 
in  cart-loads  for  manure. 

These  insects  collect  together  in  great  numbers  in  the  air,  and  fly 
in  an  undulating  manner,  constautly  ascending  and  descending,  and 
have  a  very  beautiful  appearance.    The  males  are  distinguished  from 
the  females  by  the  abdomen  being  furnished  with  two  articulated  I 
hook?  at  the  extremity,  and  apparently  the  anterior  legs  and  the  ! 


terminal  filaments  of  the  abdomen  arc  larger  in  this  sex;  the  eyes  are 
also  larger.  In  some  there  are  four  compound  eyes,  two  of  which  are 
elevated  and  larger  than  the  others. 

The  female  insect  deposits  her  eggs  in  the  water,  and  these  are 
collected  together  in  a  mass,  after  which  it  dies,  the  duration  of  life 
in  the  perfect  state  being  very  short  in  both  sexes.  When  however  we 
trace  them  through  the  transformations,  we  find  their  existence  is  in 
reality  a  long  one,  for  in  the  larva  and  pupa  state  some  of  them  exist 
for  two  or  three  years.  During  this  time  they  are  generally  hidden, 
at  least  in  the  day-time,  in  the  mud  or  under  stones;  sometimes  iu 
horizontal  holes  iu  the  banks  of  rivers. 

The  species  of  Planipennes  have  the  antenna;  composed  of  numerous 
joints,  always  longer  than  the  head  ;  the  mandibles  are  well  developed, 
and  the  posterior  wings  are  nearly  equal  iu  size  to  the  superior  ;  they 
are  either  naturally  extended  or  have  the  anterior  portion  simply 
folded  beneath  :  the  reticulations  of  the  wings  are  very  distinct,  and 
they  are  naked;  the  maxillary  palpi  are  usually  filiform,  or  slightly 
thickened  at  the  apex,  shorter  than  the  head,  and  4-joiuted. 

This  section  is  divided  into  four  families  : — 

1st.  The  Panorpidie,  the  species  of  which  are  distinguished  by  all 
the  tarsi  being  5-jointed,  and  the  anterior  portion  of  tho  head  drawn 
out  in  the  form  of  a  snout  or  probocis. 

It  consists  chiefly  of  the  Linnaeau  genus  Panorpa,  which  is  now 
divided  into  the  following  genera : — Nemopteru,  Latreille;  Bittacus, 
Lat. ;  Panorpa  proper,  and  Boreas,  Lat. 

The  Panorpa  communis  of  Linnaeus  is  a  common  insect  in  hedges 
and  in  woods.  It  is  about  three-quarters  of  an  inch  in  length,  black  ; 
the  snout  and  apical  portion  of  the  abdomen  red  ;  the  elytra  are 
in  egularly  spotted  with  black. 

Of  the  genus  Boreas  we  also  have  an  example  in  this  country  ;  the 
B.  hyanulis,  a  small  insect,  which  is  found  usually  in  moss,  and  during 
the  winter  season. 

2nd.  The  Myrm eleonidce. — In  this  family  the  antennae  are  more  or 
less  suddenly  iuciassated  at  the  apex  ;  the  head  is  transverse,  and  the 
eyes  project  considerably;  there  are  six  palpi,  of  which  the  labial  are 
usually  the  longest,  and  thickened  at  the  apex  ;  the  first  segment  of 
the  thorax  is  small;  the  anterior  and  posterior  wings  are  equal,  elon- 
gated, aud  when  closed  meet  at  an  angle  like  the  roof  of  a  house;  the 
abdomen  is  usually  elongated,  and  furnished  at  the  apex  in  the  male 
sex  with  two  appendages;  the  legs  are  short.  These  insects  are  found 
in  the  warmer  portions  both  of  the  Old  and  New  World  :  they  form 
two  genera  according  to  Fabricius,  Myrmdcon  and  Ascalaphas.  The 
curious  habits  of  the  larva  of  the  Myrmeleon  Formicarium,  a  European 
insect,  though  not  found  in  this  country,  have  often  attracted  the 
attention  of  the  naturalist.  This  insect  is  of  a  grayish  colour,  and 
short  and  broad  form  ;  the  head  is  small,  and  furnished  with  a  large 
pair  of  sharply-pointed  mandibles,  which  serve  both  to  seize  its  prey 
and  to  extract  the  juices  upon  which  it  lives.  [Myrmeleon.] 

The  third  family  consists  of  the  Jlemerobiidce,  which  are  chiefly  dis- 
tinguished from  the  last  group  by  their  filiform  antenna; ;  they  moreover 
differ  in  having  only  four  palpi.  In  some  (the  genus  llemerobias)  the 
wings  when  closed  meet  at  an  angle,  as  in  the  Myrnieleons,  whilst  in 
others  (Sembles)  they  are  horizontal. 

Hemerobius  perla  is  common  in  our  gardens,  and  is  often  seen  flying 
about  the  lilacs,  especially  towards  the  evening.  It  is  rather  more  than 
half  an  inch  in  length,  of  a  green  colour,  and  has  transparent  wings 
with  numerous  green  nervures ;  its  eyes  resemble  small  globes  of  gold ; 
when  touched  it  emits  a  very  disagreeable  odour. 

To  the  fourth  family  Latreille  applies  the  name  Termitlnce ;  it 
includes  those  Neuropterous  Insects  which  have  a  semi-complete 
metamorphosis ;  they  are  terrestrial  and  active,  and  are  either  carni- 
vorous or  gnawers  in  all  their  states. 

The  Manlispa,  which  Latreille  places  in  this  division,  differ  much 
from  other  insects  of  the  order  in  having  large  anterior  legs  formed 
like  those  of  the  Mantidce ;  their  tarsi  have  never  more  than  four 
joints;  the  mandibles  are  strong,  aud  the  wings  have  no  folds;  the 
inferior  pair  are  either  smaller  or  equal  to  the  superior  wings  in  size. 

Besides  the  genus  Mautispa  this  family  includes  Raphidia,  Termes, 
and  Psocus. 

The  last  family  of  the  Planipennes  is  the  Perlidce,  in  which  the  tarsi 
are  3-jointed,  aud  the  mandibles  almost  always  small  and  partly 
membranous  ;  the  inferior  wings  are  wider  than  the  others,  aud  are 
folded  when  not  in  use.  This  family  contains  the  geuera  Perla  and 
Neumora.  The  larvaa  of  the  Peiice  live  iu  the  water,  and  inhabit 
sheaths  which  they  construct  by  joining  together  various  substances 
by  means  of  a  silken  web  which  they  spin. 

The  insects  belonging  to  the  third  section,  the  Plicipennes,  are  well- 
known  to  anglers  by  the  name  of  Caddis-Fly,  aud  iu  the  larvae  state 
they  are  called  Caddis-Worm,  or  Cadew-Worm.  They  constitute  the 
genus  Phrygania  of  De  Geer,  and  have  been  raised  to  the  rank  of  an 
order  by  Messrs.  Kirby  and  Spence  and  Dr.  Leach,  being  the  order 
Trichoptera  of  their  systems. 

The  Phryganiw,  or  Caddis-Flies,  are  distinguished  from  other 
Neuropterous  Insects  by  the  absence  of  mandibles  aud  in  the  structure 
of  their  mouth  ;  in  fact  they  evince  an  approach  to  the  Lepidopterous 
Insects  as  well  as  in  some  other  characters;  the  wings  are  semi- 
transparent,  and  when  closed  meet  at  an  angle,  like  the  roof  of  a 
house;  they  are  usually  hairy,  hence  the  name  Trichoptera;  the 
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posterior  wings  are  longitudinally  folded,  and  usually  liroador  than 
the  anterior  pair;  tho  head  is  small,  and  furnished  with  two  simple 
eyes  situated  on  the  vertex,  besides  tho  ordinary  compound  eyes; 
the  antenna)  aro  very  long  and  thread  like,  and  composed  of  very 
numerous  indistinct  joints;  the  palpi  are  four  in  number;  the  maxil- 
lary palpi  have  often  five  joints  in  the  females,  and  the  labiul  palpi 
are  3-jointed. 


Caddis-Fly  (Phrygania), 
1,  Larva  of  a  species  of  Phrygania,  magnified;  2,  case  inhabited  by  the 
larva  ;  3,  the  pupa,  magnified  ;  4,  the  perfect  insect  with  the  wings  expanded  ; 
9,  ditto,  with  the  wings  in  the  ordinary  position  when  the  insect  is  at  rest. 

The  larva,  or  Caddis-Worrn,  always  lives  in  the  water,  and  incloses 
itself  in  a  cylindrical  case,  open  at  both  ends,  and  formed  of  pieces  of 
stick,  small  shells,  and  various  other  substances,  which  the  insect 
joins  together  by  a  silken  web.  It  never  quits  this  case,  but  when  it 
wishes  to  move  it  protrudes  the  fore  part  of  the  body,  which  is  fur- 
nished with  six  tolerably  long  legs,  and  crawls  about  with  the  case 
attached  to  the  hinder  part,  it  being  held  by  means  of  two  hooks 
situated  on  the  last  segment  of  the  abdomen.  The  form  of  the  larva 
is  nearly  cylindrical,  but  slightly  compressed.  The  head  and  first  three 
segments  of  the  body  (which  in  fact  constitute  the  thorax)  are  coria- 
ceous ;  the  remaining  segments  are  soft.  When  about  to  change  into 
the  pupa  state  the  larva  fixes  its  tube  to  some  substance  in  the  water, 
and  closes  the  ends.  The  transformation  is  what  is  termed  complete, 
the  pupa  resembling  the  perfect  insect,  exeept  in  having  the  wings 
imperfectly  developed,  and  also  in  having  two  hooks  on  the  fore  part 
of  the  head,  by  means  of  which  it  makes  its  escape  from  the  case,  that 
it  may  swim  to  some  dry  situation  when  about  to  assume  the  perfect 
state. 

The  Phryganice  are  very  numerous,  and  M.  Pictet  states  that  they 
abound  more  in  the  northern  than  in  the  southern  parts  of  Europe. 
Their  larva;  being  always  aquatic,  they  are  generally  found  near  the 
water;  they  fly  chiefly  in  the  evening,  and  are  not  unfrequently  seen 
in  immense  numbers.  The  author  just  quoted,  M.  Pictet,  has  pub- 
lished a  quarto  volume  with  numerous  plates,  in  which,  after  giviug 
a  detailed  account  of  the  anatomy  and  habits  of  these  insects,  he  traces 
very  many  of  them  through  all  their  stages.  In  this  work,  which  is 
one  of  the  most  perfect  monographs  ever  published,  the  Phryganice 
are  divided  into  eight  genera,  as  follows  : — 

1.  Phrygania  proper. — Distinguished  by  the  superior  wings  having 
some  transverse  nervures  near  the  bifurcation  of  the  principal  ner- 
yure*,  the  posterior  wings  folded;  the  antenna)  setaceous,  and  equal 
in  length  to  the  wings  ;  maxillary  palpi  but  slightly  pubescent,  those 
in  the  male3  3-jointed,  and  those  of  the  female  having  5  joints;  the 
tirminal  joint  is  ovate,  and  shorter  than  tho  two  preceding  taken 
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together.  Of  this  genus  upwards  of  30  specie*  are  known  in  Europe, 
sumo  of  which  aro  the  largest  of  the  J'hri/'/oiii'l<i . 

2.  Myalacidu,  Latieille. —  Anterior  wing<  straight  and  rfoQggtdf, 
having  a  few  transverse  nervures;  posterior  wings  much  folded; 
antenna)  setaceous  ami  slender,  longer  than  the  wings;  maxillary 
palpi  5-jointod  in  both  sexes,  long  and  pubescent. 

3.  Trichottoma,  Pictet. — Anterior  wings  short,  without  transverse 
nervures ;  posterior  wings  but  slightly  folded  ;  antenna)  comparatively 
thick  and  short,  the  basal  joint  very  hairy;  maxillary  palpi  3-jointed 
in  the  male,  the  terminal  joint  stout,  and  more  densely  clothed  with 
hair  on  tho  apical  portion  than  at  tho  base. 

4.  Scricosloma,  Latreillo. — Anterior  wings  without  transverse  ner- 
vures ;  posterior  small,  and  but  slightly  folded ;  antennx  stout  and 
short,  and  having  tho  basal  joint  long  and  thick  ;  tho  maxillary  palpi 
in  tho  male  shaped  like  tho  bowl  of  a  spoon,  and  uniting  to  form  a 
rounded  muzzle.  The  larva)  of  the  species  of  this  genus  inhabit  a 
case  which  approaches  to  a  conical  form,  and  is  more  or  less  curved  ; 
it  is  composed  of  pieces  of  sand  and  small  stones  joined  together. 
The  perfect  insect  is  slow  in  its  movements. 

5.  Rhyacophila,  Pictet. — Anterior  wings  without  transverse  nervures ; 
posterior  wings  straight,  of  the  same  form  as  the  anterior  pair,  and 
almost  destitute  of  folds ;  antenna)  moderate  ;  maxillary  palpi  5-joiuted 
in  both  sexes,  the  second  joint  almost  as  short  as  the  first,  and  the 
terminal  joint  ovate ;  abdomen  often  terminated  by  coriaceous 
appendages.  This  genus  contains  many  species,  all  of  which  arc,  of 
small  size. 

0.  Hydropsyche,  Pictet. — Anterior  wings  without  transverse  ner- 
vures ;  posterior  wings  folded ;  antenna)  slender ;  maxillary  palpi 
5-jointed  in  both  sexes,  the  terminal  joint  almost  equal  in  length  to 
the  other  joints  taken  together,  and  very  slender.  This  is  also  a 
numerous  group.  The  larva)  live  almost  always  in  running  waters. 
The  perfect  insect  is  often  spotted. 

7.  Psychomyia,  Latreille. — Anterior  wings  straight,  pointed,  and 
without  transverse  nervures ;  posterior  wings  resembling  the  anterior, 
and  not  folded  ;  antenna)  moderate  ;  maxillary  palpi  5-jointed  in  both 
sexes,  the  terminal  joint  long  and  slender. 

8.  Hydroptila,  Dalman. — Anterior  wings  attenuated  and  pointed, 
very  hairy,  and  with  the  nervures  indistinct ;  posterior  wiDgs  resem- 
bling the  anterior,  not  folded ;  antenna)  short  and  filiform ;  maxillary 
palpi  5-jointed  in  both  sexes,  the  terminal  joint  ovate. 

NEUROPTERIS.  [Coal-Plants.] 
NEUTRIA.  [Htstricid^e.] 

NEWFOUNDLAND  DOG,  a  well-known  and  fine  variety  of  thn 
Dog,  seldom  seen  in  a  state  of  purity,  when  it  is  comparatively  small, 
but  very  muscular  and  strong,  and  generally  black.  The  large,  and 
it  must  be  confessed,  handsome  dogs,  which  are  so  often  seen  in  this 
country,  and  pass  for  Newfoundland  Dogs  ("dogs" — it  is  Colonel 
Hawker,  if  we  recollect  right,  who  so  designates  them — "  as  big  as  a 
jackass,  and  as  hairy  as  a  bear  "),  are  very  different  from  the  compact 
and  moderate-sized  animals  which,  in  their  native  country,  are  em- 
ployed in  drawing  sledges  and  little  carriages  laden  with  wood,  fish, 
or  other  commodities.  Some  of  these  true  Newfoundland  Dogs  make 
admirable  retrievers.  The  great  and  less  pure  English  Newfoundland 
Dogs,  so  to  speak,  are  also  employed  in  the  field  for  the  same  purpose 
with  great  success.  One  of  the  leading  qualities  of  both,  when  so 
broken  in,  is  the  gallant  manner  in  which  they  will  face  and  penetrate 
cover,  however  thick  and  rough,  in  pursuit  of  the  lost  object. 
Whether  it  be  furze,  bramble,  or  blackthorn,  in  they  dash,  and 
almost  always  persevere  till  they  have  recovered  the  lost  piece  of 
game.  As  water-dogs  they  are  above  all  praise.  Their  zeal,  their 
devotedness,  their  entire  abandonment  of  self  when  they  rush  to  the 
rescue  of  some  drowning  wretch,  are  admirable ;  to  be  sure,  in  their 
eagerness  to  save,  they  sometimes  encumber  those  with  help  who  do 
not  need  it ;  and  there  have  been  instances  where  they  have  nearly 
destroyed  the  swimmer  by  their  kindness.  Directly  they  see  anybody, 
or  iudeed  any  animal  whatsoever,  struggling  in  the  water,  in  they 
jump,  and  seem  to  think  that  it  is  their  duty  never  to  leave  them  till 
they  have  got  them  out.  They  have  been  employed  most  successfully 
in  wrecks,  and  will  work  against  the  most  heavy  sea — not  always  with 
success  however.  There  is  a  case  on  record  where  the  compact  frame 
and  indomitable  courage  of  a  bull-dog  succeeded  in  carrying  him 
through  breakers  which  proved  fatal  to  the  Newfoundland  breed. 
During  a  heavy  gale  a  ship  had  struck  on  a  rock  near  the  land.  The 
only  chance  of  escape  for  the  shipwrecked  was  to  get  a  rope  ashore, 
for  it  was  impossible  for  any  boat  to  live  in  the  sea  then  running. 
There  were  two  Newfoundland  dogs  and  a  bull-dog  on  board.  One  of 
the  Newfoundland  dogs  was  thrown  overboard  with  a  rope  tied  round 
him,  and  perished  in  the  waves.  The  second  shared  a  similar  fate ; 
but  the  bull-dog  fought  his  way  through  that  terrible  sea,  and,  arriving 
safe  on  shore,  rope  and  all,  became  the  saviour  of  the  anxious  people 
on  the  wreck. 

The  Newfoundland  Dog  is  confiding,  very  sagacious,  and  capable  of 
the  warmest  attachment  to  his  master.  The  attacks  of  little  dogs  are 
generally  either  coolly  looked  down  upon,  as  if  haidly  understood,  or 
treated  with  marked  contempt ;  but  there  are  exceptions  to  this  lofty 
behaviour.  We  saw  a  harmless  and  very  affectionate  puj  receive  bis 
mortal  hurt  from  one  of  tl  cse  dogs,  and  that  without  tli6  slightest 
provocation  ou  the  part  ot  the  pool  little  pug.    This  however  was  a 
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bad-tempered  exception  to  the  general  rule ;  and  the  Newfoundland 
I>o_;  may  notwithstanding  be  pronounced  to  be  as  generous  aa  he  is 
brave. 

NEWT.  [Amphibia.] 

NICKEL.  This  metal  was  first  described  by  Cronstedt  in  1751. 
For  nice  purposes  the  metal  may  be  obtained  in  a  state  of  purity  by 
the  following  process  : — Roast  the  native  sulphuret  of  nickel  to  expel 
the  sulphur  and  oxidise  the  metal ;  dissolve  the  residue  in  a  mixture 
of  four  parts  of  sulphuric  acid  and  one  part  of  nitric  acid  moderately 
dilut'd  with  water.  Evaporate  the  clear  solution  till  crystals  arc 
funned,  which  are  sulphate  of  nickel,  of  a  fine  emerald-green  colour ; 
re-dissolve  these,  and  separate  any  copper  they  may  contain  by  a  plate 
of  iron,  aud  add  excess  of  ammonia,  which  dissolves  the  oxide  of 
nickel  and  any  oxide  of  cobalt  that  may  be  mixed  with  it.  To  tho 
clear  solution  add  potash  dissolved  in  water,  which  throws  down 
hydrate  of  nickel  of  a  green  colour,  and  this,  after  washing  and 
drying,  is  to  be  mixed  with  black  flux,  aud  reduced  into  the  metallic 
state  by  a  strong  heat  in  a  wind-furnace. 

Nickel  has  the  following  properties  : — It  is  of  a  white  colour  with  a 
yellowish  tint.  Its  lustre  is  considerable,  and  it  is  both  malleable  and 
ductile.  Like  iron,  it  is  attracted  by  the  magnet,  and  may,  like  it,  be 
rendered  magnetic  at  common  temperatures,  but  it  loses  this  power 
when  heated  to  630°  Fahrenheit.  The  specific  gravity  of  fused  nickel 
is  about  8'28,  and  by  hammering  it  is  increased  to  almost  9'0.  It  is 
nearly  as  hard  as  iron. 

Nickel  suffers  little  or  no  change  by  exposure  to  air  and  moisture 
at  common  temperatures.  It  is  very  difficult  of  fusion,  but  melts  at 
a  lower  temperature  than  iron ;  at  a  red  heat  it  absorbs  oxygen 
gradually  from  the  air,  and  also  decomposes  water  at  this  temperature. 
Nitric  acid  is  the  only  acid  which  readily  acts  upon  nickel.  Nickel 
occurs  in  meteoric  iron  and  aerolites.    [  Aerolites.] 

The  uses  of  nickel  are  very  limited,  and  until  within  a  few  years  it 
was  scarcely  employed  at  all ;  but  it  is  now  very  usefully  employed, 
and,  to  a  considerable  extent,  in  forming  an  alloy  with  copper  and 
zinc,  known  by  the  name  of  German  silver.  Its  oxides  impart  a 
green  colour  to  glass  aud  porcelain. 

The  ores  of  nickel  are  as  follows  : — 

Sulphuret  of  Nickel,  Capillary  Nickel.  —  This  occurs  in  regular 
hexagonal  capillary  crystals.  Primary  form  a  rhomboid.  Colour 
brass-yellow  or  grayish  ;  lustre  metallic.  Hardness,  scratches  mica, 
and  is  scratched  by  felspar.  Opaque ;  brittle.  It  is  soluble  in  nitric 
acid,  and  before  the  blow-pipe,  when  strongly  heated,  gives  a  malleable 
aud  metallic  button.  It  occurs  in  Wales,  Cornwall,  Saxony,  &c.  The 
following  is  an  analysis  by  Arfwcdson  : — 

Sulphur  84-26 

Nickel  64-35 

 98-61 

Arseniuret  of  Nickel,  Copper  Nickel.  —  It  occurs  crystallised,  bo- 
tryoidal,  reniform,  and  amorphous.  Primary  form  a  right  rhombic 
prism.  Structure  compact,  fibrous.  Fracture  uneven,  conchoidal, 
splintery.  Hardness  5  0  to  5 '5.  Colour  yellowish  and  grayish-red. 
Lustre  metallic.  Opaque.  Specific  gravity  7'655.  Before  the  blow- 
pipe on  charcoal  it  emits  an  alliaceous  smell,  and  melts.  It  is  found 
in  Cornwall,  Saxony,  Bohemia,  &c,  and  also  in  South  America.  The 
analysis  by  PfafF  gives — 

Nickel  48-90 

Arsenic  4642 

Iron  034 

Lead  0-56 

Sulphur  0-80 

■  97  02 

Sui 'pho- Arseniuret  of  Nickel,  Nkkclglanz,  Qray  Nickel. — It  occurs 
massive.  Its  structure  is  granular.  Fracture  uneven.  Easily  fran- 
gible. Colour  pale  lead-gray.  Opaque.  Specific  gravity  6'129.  It  is 
found  in  Sweden  and  in  the  Harz,  &c.  An  analysis  of  a  specimen 
from  Loos,  in  Helsingland,  by  Berzeliu",  which  was  mixed  with  some 
Mispickel,  gave — 

Nickel  29  9 

Arsenic     ........  45'4 

Sulphur  19-3 

Cobalt   .    .  09 

Iron  4*1 

■  99-6 

Silicate  of  Nickel,  Pimelite. — It  occurs  massive,  and  investing  other 
minerals.  Colour  apple-green  or  yellowish-green.  It  is  earthy,  dull, 
opaque,  soft  and  greasy  to  the  feel.  It  is  infusible  before  the  blow- 
pipe, but  becomes  of  a  dark-gray  colour.  It  is  found  in  Sweden  aud 
the  Harz.    It  was  analysed  by  Klaproth,  and  gave  — 

Silica   .                           ....  35-00 

Oxide  of  Nickel   1562 

Alumina   5 '10 

Lime   0*40 

Magnesia   2  25 

Water   37-91 

 96-23 


A rseniatc  of  Nickel.— It  occurs  powdery  on  tho  surface  of  arseniurnt 
of  nickel,  aud  massive.  Colour  greenish-white  and  green.  Opaque. 
It  is  found  iu  Alleuiont,  Hesse,  &c.    Analysis  by  Stromeyer : — 

Arsenic  Acid  36  97 

Oxide  of  Nickel  37-35 

Water  24-32 

 98-64 

NICOTIANA,  a  genus  of  Plants  belonging  to  the  natural  order 
Solanaccce.  The  species  of  this  genus  are  called  Tobacco.  Tobacco 
was  the  name  used  by  the  Caribbees  for  the  pipe  in  which  they  smoked 
it,  but  this  word  was  transferred  by  the  Spaniards  to  the  herb  itself. 
The  genus  Nicotiana  contains  about  40  species,  most  of  them  yielding 
tobacco  for  smoking,  and  many  of  them  cultivated  in  the  gardens  of 
Europe.  The  name  Nicotiana  was  given  these  plants  after  Jean  Nicot, 
of  Nimes,  in  Lauguedoc,  who  was  an  agent  of  the  king  of  France  at 
Portugal,  and  there  procured  the  seeds  of  the  tobacco  from  a  Dutch- 
man who  had  procured  them  iu  Florida.  Nicot  sent  them  to  France 
in  1560. 

The  species  of  Nicotiana  are  most  of  them  herbs,  rarely  under- 
shrubs,  and  generally  clothed  with  clammy  hairs  or  down.  The 
flowers  are  terminal,  racemose,  or  pauicled,  and  of  a  white,  green,  or 
purplish  colour.  The  calyx  is  5-cleft,  permauent ;  corolla  funnel-  or 
salver-shaped,  divisions  5,  plicate  and  spreading ;  stamens  5,  as  long  as 
the  tube  of  tho  corolla;  anthers  dehiscing  lengthwise;  stigma  capi- 
tate ;  capsule  2-celled,  2-valved,  valves  bipartite ;  seeds  minute, 
numerous. 

N.  Tabacum,  Common  Virginian  or  Sweet-Scented  Tobacco,  is  an 
herbaceous  plaut,  with  acuminated  oblong-lanceolate  sessile  leaves, 
lower  ones  decurrent;  throat  of  corolla  inflated,  segments  of  the  limb 
poiuted.  This  plant  is  a  native  of  tho  West  Indies,  where  it  first 
became  known  to  tho  Spaniards,  and  of  Virginia,  where  tho  English 
first  became  acquainted  with  its  properties.  Of  the  various  species 
it  is  that  which  is  most  commonly  cultivated  iu  gardens  as  an  orna- 
ment. It  is  also  largely  cultivated  in  Europe  for  the  purpose  of 
smoking.  The  other  species  are  however  in  some  cases  preferred. 
Sehrauk  has  described  a  large  number  of  varieties  of  the  common 
tobacco,  varying  in  the  size  and  form  of  their  leaves,  as  well  as  the 
colour  and  form  of  their  corollas.  This  species  is  the  one  most  com- 
monly employed  for  making  tobacco  and  cigars.  [Tobacco,  in  Abts 
and  So.  Div.] 

N.  macrophylla,  Orinoco  Tobacco,  is  an  herbaceous  plant,  with  ovate- 
acute  leaves  claspiDg  the  stem ;  throat  of  corolla  inflated,  segments 
short,  pointed.  It  is  a  larger  plant  than  the  last,  the  stem  rising  from 
5  to  7  feet  high.  It  is  a  native  of  America,  and  is  frequently  used 
for  smoking,  under  the  name  of  Orinoco  Tobacco ;  it  is  however 
inferior  to  the  last ;  the  milder  Havannah  cigars  are  said  to  be  made 
from  it. 

N.  rustica,  English  Tobacco,  has  an  herbaceous  square  stem,  with 
petiolate  ovate  quite  entire  leaves  ;  tube  of  corolla  cylindrical,  longer 
than  the  calyx  ;  segments  of  the  limb3  roundish,  obtuse.  This  plant 
is  a  native  of  Europe,  Asia,  Africa,  and  America.  It  is  called  English 
Tobacco  because  it  was  the  first  species  that  was  introduced  into  this 
country  for  growth ;  it  was  then  brought  from  America.  It  grows 
very  well  in  this  climate,  and  in  some  places  is  almost  naturalised.  It  is 
known  in  France  as  Tabac  Pausse,  in  Germany  a3  Bauern-Tabak,  and 
iu  Spain  as  Tabaco  Cimaroso.  This  plant  grows  on  the  coast  of  the 
Mediterranean,  and  thence  find3  its  way  into  India,  where  it  is  highly 
valued.  The  tobaccoes  of  Salonica  and  Latakia,  which  are  much 
esteemed,  appear  to  be  the  produce  of  N.  rustica.  From  the  exten- 
sive range  of  climate  and  difference  of  situation  which  this  plant 
occupies,  its  characters  suffer  considerable  change ;  hence  a  number 
of  varities  have  been  described.  In  the  shops  this  tobacco  is  known 
as  Turkish. 

N.  Persica,  Shiraz  Tobacco,  is  an  herbaceous  plant,  clothed  with 
clammy  down,  with  the  leaves  of  the  root  oblong,  those  of  the  stem 
acuminate  and  sessile;  corolla  salver-shaped,  with  a  long  tube,  and 
rather  unequal  segments.  This  plant  is  a  native  of  Persia,  and 
furnishes  the  famous  Shiraz  Tobacco.  This  tobacco  is  milder  than 
that  produced  by  the  N.  Tabacum,  and  but  a  small  quantity  is  con- 
sumed in  this  country.  The  English  smoke  more  of  the  strongest 
tobacco  than  any  nation  in  the  world. 

There  are  several  other  species  of  tobacco  which  are  used  for 
smoking  in  the  places  where  they  naturally  grow.  N.  quadrivalvis  has 
capsules  with  four  valves  ;  it  grows  near  the  Missouri  River,  and  is  there 
smoked  by  the  natives.  N.  multivalvis  has  capsules  with  many  valves; 
it  is  cultivated  by  the  Indians  on  the  Columbia  River  for  smoking. 
It  is  a  fetid  plant,  and  the  calyx,  the  most  fetid  part,  is  selected  by 
the  Indians  for  smoking.  N.  nana,  a  small  species  of  tobacco,  is  a 
native  among  the  Rocky  Mountains  of  North  America,  and  is  smoked 
by  the  Indians.  N.  rcpanda  is  a  native  of  Cuba,  and  is  said  to  furuish 
the  tobacco  for  making  the  small  cigars  known  as  Queen's. 

NIDULARIACE^E,  a  sub-order  of  Plants  belonging  to  the  order 
Gdsteromycetes,  the  alliance  Fungales,  and  the  class  Thallogcns.  It 
iucludes  the  genera  Nidularia,  Cyathus,  Crucibulum,  Sphwrobolusf 
Th  hbolus,  and  Alractobolus. 

NIGELLA  (from  niger,  black,  because  of  the  colour  of  the  seeds), 
a  genus  of  Plants  belonging  to  the  natural  order  Ranunculacece.  It 
has  5  coloured  petal-like  spreading  sepals.    The  petals  small,  from 
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6  to  10,  bilabiate,  with  a  hollow  nectariferous  claw.  The  capsules 
more  or  less  connected  togothcr,  terminated  by  tho  elongated  styles 
opening  in  the  inside,  many-seeded.  The  loaves  are  capillary,  multifid, 
oftor  surrounding  the  flowers  like  an  involucro,  and  finely  cut  like 
fennel.  The  flowers  are  .solitary  on  the  tops  of  tho  stems  or  branches. 
The  species  are  erect  annual  smoothish  herbs.  Tho  spocios  are  vulgarly 
known  by  the  names  Devil  in  a  Bush  and  Devil  in  a  Mist. 

N.  saliva  has  ovate-obtuse  authers ;  capsules  muricatcd,  united  up 
to  the  very  point  into  an  ovate  fruit,  terminated  by  5  erect  styles ; 
the  stem  erect  and  rather  hairy ;  flowers  naked.  The  seeds  are 
angular,  aromatic,  subacid,  and  were  formerly  used  instead  of  pepper ; 
and  have  also  been  employed  as  carminatives.  It  is  the  MeAai/fliov  of 
Hippocrates,  'Steril.'  675,  and  of  Dioscorides,  3,  93;  tho  Oithex  of 
Pliny,  20,  17. 

N.  arvensis  has  pointed  anthers;  from  5  to  7  styles  circinately 
revolute,  outwardly  smooth ;  capsules  connected  below  tho  middle 
into  an  obconical  fruit,  which  is  narrowost  at  the  base.  It  has  a 
smooth  stem,  with  diverging  branches.  It  is  a  native  of  middle  and 
southern  Europe  in  corn-fields,  also  in  the  north  of  Africa.  The  seeds 
are  sometimes  used  instead  of  thoso  of  N.  saliva,  but  they  are  not  so 
aromatic,  neither  have  they  so  pleasant  a  smell.  Both  species  are 
employed  in  the  adulteration  of  pepper. 

(Lindley,  Flora  Medica  ;  Fraas,  Synopsis  Plantarim  Flora  Classicce.) 

NIGHT-HERON.  [Ntoticobax.] 

NIGHT-JARS.  [Goat-Suckers.] 

NIGHTINGALE.  [Philomela.] 

NIGHTSHADE,  DEADLY.  [Atropa.] 

NIGRIN,  a  Mineral  consisting  principally  of  oxide  of  titanium,  and 
containing  about  14  per  cent,  of  iron.  It  resembles  Menaccanite  in 
colour,  lustre,  and  appearance  of  the  fractured  surfaces.  It  occurs  in 
Ceylon  and  in  Transylvania. 

NIKA,  a  name  given  by  M.  Risso  to  a  genus  of  Macrurous  Crusta- 
ceans. [Paleuonid^:.] 

NIM  A,  a  genus  of  Plants  belonging  to  the  natural  order  Simarubacece. 
It  has  hermaphrodite  flowers,  a  5-parted  permanent  calyx,  5  oblong 
petals,  5  stamens  with  filaments  dilated  at  the  base ;  the  5  ovaries  are 
connected  together,  pilose,  and  seated  on  the  thick  disc  beneath  the 
petals.  The  embryo  is  large,  without  albumen.  The  species  are  trees, 
with  alternate  imparipinnate  leaves,  having  four  pairs  of  serrated 
leaflets.    The  flowers  are  disposed  in  panicle  corymbs. 

N.  quassioides  is  a  native  of  Nepaul,  in  a  valley  near  the  town 
called  Thankot.  It  has  elliptical  oblong  leaflets,  which  are  acuminated 
and  serrated.  The  corymbs  are  trichotomous.  It  is  as  bitter  as  the 
quassia  of  South  America. 

(Don,  Dichlamydeous  Plants  ;  Lindley,  Flora  Medica.) 

NIPADI'TES  (Bowerbank),  a  genus  of  Fossil  Fruits  from  Sheppey. 

NIPPLEWORT.  [Lapsana.] 

NISSO'LIA  (in  honour  of  William  Nissole,  a  French  botanist),  a 
genus  of  Plants  belonging  to  the  natural  order  Leguminosce.  It  has 
a  campanulate  calyx,  a  papilionaceous  corolla,  and  10  monadelphous 
stamens.  The  legume  is  stipitate,  one-  or  few-seeded.  The  species 
are  climbing  shrubs,  with  imparipinnate  leaves. 

N.  ferruginea  has  from  7  to  11  leaflets,  which  are  alternate,  oblong, 
mucronate,  and  clothed  with  rusty  velvety  down  ;  beneath,  the  flowers 
are  panicled,  monadelphous,  and  the  legume  straight  and  rather  velvety. 
The  flowers  are  violaceous.  It  is  a  native  of  Guyana,  and  exudes  from 
its  stem  a  red  transparent  gum  that  has  a  powerful  astringent  flavour. 
It  ia  also  known  by  the  name  of  N.  quiriata. 

None  of  the  species  of  this  genus  are  European,  nor  are  they  of  use 
in  art  or  science.  A  mixture  of  loam  and  peat  is  the  best  soil  for 
them,  and  young  cuttings  will  strike  root  in  sand  under  a  bell-glass 
in  heat  N 

(Don,  Dichlamydeous  Plants  ;  Burnett,  Outlines  of  Botany.) 

NISUS.  [Falconidje.] 

NITELLA,  a  genus  of  Plants  belonging  to  the  natural  order  Characece. 
It  is  characterised  by  the  whole  plant  being  more  or  less  pellucid  ;  the 
cells  are  tubular,  not  invested  with  a  secondary  layer  of  smaller  cells 
as  in  Chara  ;  the  reproductive  organs  consist  of  globules  and  nucules, 
mostly  seated  on  the  terminal  whorl,  and  axillary. 

Four  species  of  this  genus  have  been  described  inhabiting  Great 
Britain. 

N.  translucens  has  an  elongated  flaccid  pellucid  glossy  stem,  with  the 
branches  of  the  whorls  spreading,  elongated ;  the  nucules  and  globules 
approximate,  on  the  smaller  ramuli  scarcely  bracteated.  It  grows  in 
deep  and  stagnant  ponds,  but  is  by  no  means  a  common  plant  in  Great 
Britain.  It  is  the  largest  of  the  British  species,  and  best  adapted  for 
the  examination  of  the  curious  currents,  which  are  obvious  in  the  whole 
of  the  family  to  which  it  belongs.    [Sap  ;  Ctclosis.] 

N.flexilis  has  a  stem  1  to  2  feet  long,  smooth,  flaccid,  somewhat 
glossy  and  pellucid.  It  is  not  unfrequent  in  lakes  and  still  waters. 
The  nucules  are  often  solitary.  The  stem,  like  that  of  Chara,  is  often 
iucrusted  with  carbonate  of  lime.  Hassall  thinks  this  constitutes  the 
only  distinction  of  Agardh's  JV.  opaca. 

N.  nidifica  has  single  stems,  smooth  below,  flaccid,  somewhat  glossy 
and  pellucid  :  the  nucules  and  globules  separate.  It  is  a  native  of  the 
salt-water  ditches  in  the  south  and  east  of  England. 

'N.  gracilis  has  smooth,  glossy,  pellucid  stems,  with  whorls  of  the 
branches  compound,  the  segments  acute,  the  bracts  wanting.    This  is 


a  small  delicate  and  elegant  species,  but  probably  not  distinct  from 
N.  jlc  ilis.  In  fact  it  may  be  questioned  whether  all  these  species  are 
not  varieties  of  one. 

(Hassall,  Freshwater  Algrc ;  Smith,  English  Botany;  Babington 
Manual  of  British  /totany.) 

NITIDULA,  a  genua  of  Insects  belonging  to  the  Clavicorn  family 
of  the  C'oleoptcra  Pcnlamtrcu 

NITRE.  [Potassium.] 

NO'BIA.  [ClBRIPKDU.] 

NOBLE.  [Asi'iDoi'iiouus.] 

NO'CTHORA,  F.  Cuvier*!  name  for  tho  Douroucouli,  a  quadru- 
manous  animal  of  tho  New  World,  with  several  characters  that 
remind  the  observor  of  some  of  the  Lemurida  (the  Lorii  especially) 
of  the  ancient  continent  and  its  islamic.  Indeed  Dr.  Honfield  and 
Mr.  Vigors  observe  ('Zool.  Jour.,'  vol.  v.)  that  to  the  philosophic 
inquirer  "it  will  equally  be  a  Lemur  among  the  Monkeys,  or  a 
Monkey  among  tho  Lemurs." 

Humboldt,  who  first  gave  a  detailed  and  clear  account  of  tliU 
curious  form,  sees  in  it,  and  with  good  reason,  an  approximation  to 
tho  Slow  Lemur,  or  Lori  Paresseux  of  tho  French  (Lemur  tardigradw 
of  the  south  of  Asia),  and  the  physiognomy  and  features,  particular^ 
the  eyes,  well  justify  tho  comparison.  So  far  it  would  seem  to  repre- 
sent in  America  tho  Lemwridw  of  the  Old  World  ;  but  the  teeth  are  the 
same  with  those  of  the  Sajous  (Simice  apella,  S.  capucina,  &c,  Linn.), 
according  to  F.  Cuvier,  who  observes,  that  if  the  canines  were 
small  and  little  in  the  individual  examined  by  him,  it  was  because 
that  individual  was  a  female.  The  diameter  of  the  small  intestines 
was  extremely  small,  and  the  coccum  simple  and  only  about  two  inches 
deep,  and  sensibly  smaller  than  the  stomach. 

The  organs  of  motion  do  not  present  anything  very  particular ;  the 
four  extremities  or  hands  are  formed  exactly  like  those  of  the  Sajous, 
except  that  the  animal  does  not  extend  the  fingers  of  the  fore  bande, 
which  remain  raised  as  F.  Cuvier  has  represented  them  (see  the 
cuts).  The  nails  are  long,  narrow,  channelled  (en  gouttieres),  and  a 
little  hooked :  the  tail  is  very  moveable,  but  not  prehensile,  though 
the  animal  can  turn  it  over  its  back,  or  round  its  neck  or  its  legs. 
The  pupil  of  the  eye  is  round,  and  the  eyes  themselves  are  very  largo 
and  without  any  accessory  organ. 


Fore  hands  of  the  Douroucouli. 


The  external  ear  is  much  developed  and  very  like  that  of  the  Simice 
generally.  The  aperture  of  the  nostrils  is  not  wide.  The  mouth  is 
very  large  and  without  cheek-pouches.  The  fur  is  soft,  thick,  and  of 
a  silky  nature.  The  interior  of  the  hands  presents  area?  formed  of 
very  fine  striae,  always  parallel  and  ordinarily  circumscribed  the  one 
within  the  other.  Vulva  grandis  externe  vulva?  canum  simillima. 
Under  each  axilla  a  teat. 

The  habits  of  this  creature  are  entirely  nocturnal.  It  spends  the 
day  in  sleep,  folded  up  with  the  head  hidden  between  the  fore  legs  ; 
but  as  soon  as  the  brightness  fades  into  twilight  the  animal  awakes  to 
activity.  The  eyes,  which,  if  exposed  to  the  full  brilliancy  of  day,  are 
darkened  with  excess  of  light,  for  the  iris  is  then  closed  completely, 
perform  their  office  as  the  shades  of  night  approach,  and  the  pupil 
then  dilates  nearly  to  the  size  of  the  eye. 

Humboldt  informs  us  that,  in  a  state  of  nature,  the  Douroucouli 
hunts  small  birds,  and  also,  especially,  insects  :  it  eats  all  sorts  of 
vegetables,  but  is  particularly  fond  of  bananas,  sugar-cane,  the  fruit  of 
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the  palms,  tho  nuts  of  the  Beiiholletia,  and  the  seeds  of  the  Mimosa 
Jnga.  They  do  nut  live  in  societies,  but  pass  their  time  together  in 
pairs.  Their  nocturnal  cry  (muh-mnh)  resembles  that  of  the 
Jaguar,  and  the  whites  who  visit  the  missions  of  Oromooko  call  it 
Titi-Tigre.  Its  voice  is  of  extraordinary  power  and  volume  when 
considered  in  relation  to  its  size.  Besides  the  Jaguar-like  cry  it  has 
two  others,  one  a  species  of  mewing  (e-i-aou),  and  a  very  disagreeable 
sound  (quer-quer).  Its  throat  swolls  when  it  is  irritated,  and  the 
animal  then  resembles  in  its  dilatation  and  posture  a  cat  attacked  by 
a  dog. 

Humboldt's  specimen,  which  he  kept  for  five  months,  was  lethargic 
during  the  day,  sleeping  from  nine  in  the  morning  to  seven  at  night 
(whence  the  species  is  called  Mona  Dormlllon).  Sometimes  it  would 
begin  to  slumber  at  daybreak,  and  always  selected  the  most  shady 
places ;  and,  like  squirrels  and  weasels,  passed  readily  through  small 
holes  and  openings.  If  roused  during  the  day,  its  large  eyes,  which 
at  night  resembled  those  of  the  owl,  were  lustreless  ;  and  when  it  was 
wrapped  up  in  the  soundness  of  sleep,  its  mouth  might  be  opened  and 
its  teeth  examined  with  impunity.  It  was  very  fond  of  flies,  and 
sometimes  would  even  huut  for  them  on  a  dull  day,  capturing  them 
with  great  skill.  It  drank  but  little,  and  sometimes  passed  twenty  or 
thirty  days  without  taking  any  liquid.  It  was  kept  at  night  in 
Humboldt's  bed-room,  notwithstanding  the  belief  of  the  natives,  that 
the  Douroucoulis  will  tear  out  the  eyes  of  sleeping  persons.  In  a 
state  of  nature  it  is  generally  caught  by  the  natives  when  sleeping  in 
some  hollow  tree  by  day,  and  the  male  and  femalo  are  often  taken 
together. 

F.  Cuvier's  Douroucouli  was  very  mild  in  temper,  which  he 
attributes  to  the  sex.  He  fed  her  on  milk,  biscuit,  and  fruit.  Humboldt 
could  not  familiarise  his. 

F.  Cnvier  observes  that  the  genus  of  which  the  Douroucouli  is 
the  typo  received  the  name  of  Aotus  because  the  absence  of  external 
ears  appeared  to  be  its  dominant  character.  This  name,  he  remarks, 
can  hardly  be  applicable  to  the  animal  now  before  us. 

The  affinities  of  this  curious  form  to  the  Sajous  and  Loris  among 
the  Quadrumana  are  shown  by  its  fondness  for  insects,  its  nocturnal 
habits,  and  various  parts  of  its  organisation.  The  last-named  habits, 
its  cat-like  cries  and  appearance  when  excited,  and  other  points, 
indicate  its  relation  to  the  Fcrce.  Mr.  Swaiuson  notices  this  approach 
to  the  ferocious  quadrupeds,  and  makes  this  the  genus  by  which  we 
are  conducted  from  the  Cebidce  to  the  Lcmuridce.  In  his  '  Classifica- 
tion' he  places  the  form  in  the  latter  group,  between  Tarsius  and 
Galeopithccus. 

It  is  found  in  South  America.  Humboldt  saw  the  species  in  the 
forests  bordering  the  Cassiquaire  and  the  woods  at  the  base  of  Mount 
Duida ;  also  in  the  vicinity  of  the  cataracts  of  the  Maypures. 


Nocihora  trivirgata. 


NOCTILIO.  [Cheieopteea.J 

NOCTILUCA,  a  genus  of  Animals  usually  referred  to  the  class 
Acalephce.  [Acalephje.]  One  species  only  of  this  genus  has  been 
described  N.  miliaris.  It  occurs  occasionally  in  prodigious  numbers 
.around  the  coasts  of  England,  and  is  the  most  frequent  cause  in  this 
<  part  of  the  world  of  the  phosphorescence  of  the  ocean.  It  was  first 
discovered  by  M.  Surriray  in  1810. 

According  to  M.  Surriray  the  Noctiluca  is  a  spherical  gelatinous  mass 
provided  with  a  long  filiform  tentacle  or  appendage,  presenting  a 


mouth,  an  oesophagus,  one  or  many  stomachs  and  ramified  ovaries, 
and  thus  possessing  a  certain  complexity  of  organisation.  De  Blainville 
confirmed  Surriray's  account,  and  placed  Noctiluca,  without  doubt 
most  erroneously,  among  the  Diphydce.  On  the  other  hand,  Van 
Beneden,  Verhaeghe,  and  Doyere,  denying  the  relation  of  Noctiluca 
with  the  Acalephce — and  conceiving  its  organisation  to  be  of  a  much 
more  elementary  character — relegated  it  to  the  Rhizopoda. 

To  this  doctrine  M.  De  Quatrefages  also  attaches  the  weight  of  his 
authority  in  his  valuable  essay  '  Observations  sur  les  Noctiluques,' 
published  in  the  '  Annales  des  Sciences  Nat.'  for  1850.  M.  De  Quatre- 
fages does  not  admit  the  existence  of  any  true  mouth  or  intestinal 
canal,  and  considers  that  the  so-called  stomachs  are  nothing  but 
'vacuoles'  similar  to  those  observed  in  the  Rhizopoda  and  Infusoria. 

Krohn  was  the  first  to  describe  the  long  cilium  whioh  proceeds 
from  the  mouth  of  Noctiluca.  Mr.  Huxley  has  recently  described  this 
animal  in  the  '  Quarterly  Journal  of  Microscopical  Science.'  (Vol.  iii.) 
He  says — 

"  Noctiluca  miliaris  may  be  best  described  as  a  gelatinous  transparent 
body,  about  160th  of  an  inch  in  diameter,  and  having  very  nearly  the 
form  of  a  peach — that  is  to  say,  one  surface  is  a  little  excavated,  and 
a  groove  or  depression  runs  from  one  side  of  the  excavation  half  way 
to  the  other  pole  (echancrure,  Quatrefages ;  Frauenbuseniihnliche 
Einbucht,  Krohn).  Where  the  stalk  of  the  peach  might  be,  a  filiform 
tentacle,  equal  in  length  to  about  the  diameter  of  the  body,  depends 
from  it,  and  exhibits  slow  wavy  motions  when  the  creature  is  in  full 
activity.  I  have  even  seen  a  Noctiluca  appear  to  push  repeatedly 
against  obstacles  with  this  tentacle. 

"  The  body  is  composed  of  a  structureless  and  somewhat  dense 
external  membrane,  which  is  continued  on  to  the  tentacle.  Beneath 
this  is  a  layer  of  granules,  or  rather  a  gelatinous  membrane,  through 
whose  substance  minute  granules  are  scattered  without  any  very 
definite  arrangement.  From  hence  arises  a  net-work  of  very  delicate 
fibrils,  whose  meshes  are  not  more  than  l-3000th  of  an  inch  in  diame- 
ter, and  these  gradually  pass  internally — the  reticulation  becoming 
more  and  more  open — into  coarser  fibres,  which  take  a  convergent 
direction  towards  the  stomach  and  nucleus.  All  these  fibres  and 
fibrils  are  covered  with  minute  granules,  which  are  usually  larger 
towards  the  centre." 

After  describing  minutely  the  structure  of  this  creature,  Mr.  Huxley 
concludes — 

"  Not  only  does  all  1  have  observed  lead  me  to  believe  that  Noctiluca 
Las  a  definite  alimentary  cavity,  but  I  am  inclined  to  think  that  this 
cavity  has  an  excretory  aperture  distinct  from  the  mouth.  Tha 
funnel-shaped  depression  in  the  post-oral  area  in  fact  always  appeared, 
when  I  could  obtain  a  favourable  view,  to  be  connected  with  a  special 
process  of  the  stomach.  On  one  occasion  I  observed  the  sides  of  this 
process  to  be  surrounded  by  fusiform  transversely-striated  fibres  or 
folds ;  I  could  not  determine  which. 

"  Krohn  states  that  he  repeatedly  saw  the  egesta  voided  '  in  the 
neighbourhood  of  the  groove  of  the  body,'  but  he  could  not  determine 
at  what  exact  point,  and  he  inclines  to  think  it  must  have  taken  place 
through  the  mouth. 

"  I  am  equally  unable  to  bring  forward  direct  evidence  on  this 
point,  and  my  belief  in  the  existence  of  a  distinct  anus  is  founded 
simply  on  the  structural  appearances. 

"  In  front  of  and  above  the  gastric  cavity  is  the  nucleus,  described 
by  Verhaeghe  and  Krohn.  This  is  a  strongly-refracting  oval  body  of 
about  l-460th  of  an  inch  in  length,  which,  by  the  action  of  acetic  acid, 
assumes  the  appearance  of  a  hollow  vesicle.  The  anterior  radiating 
fibres  pass  from  it ;  the  posterior  from  the  alimentary  canal. 

"Quatrefages  and  Krohn  consider  that  a  process  of  fissiparous 
multiplication  takes  place  in  Noctiluca;  both  of  these  observers 
having  found  double  individuals,  though  very  rarely.  According  to 
the  latter  writer,  division  of  the  body  is  preceded  by  that  of  the 
nucleus.  I  have  not  had  the  good  fortune  to  meet  with  any  of  these 
forms,  and  the  only  indication  of  a  possible  reproductive  apparatus 
which  I  have  seen  consisted  of  a  number  of  granular  vesicular  bodies, 
of  about  l-2000th  of  an  inch  in  diameter,  scattered  over  the  surface  of 
the  anterior  and  inferior  part  of  the  body. 

"  Such  is  what  repeated  examinations  leads  me  to  believe  is  the 
structure  of  Noctiluca;  but  if  the  preceding  account  be  correct,  it  is 
obvious  that  the  animal  is  no  Rhizopod,  but  must  be  promoted  from 
the  lowest  ranks  of  the  Protozoa  to  the  highest. 

"  The  existence  of  a  dental  armature,  and  of  a  distinct  anal  aperture, 
are  structural  peculiarities  which  greatly  increase  the  affinity  to  such 
forms  as  Colpoda  and  Paramecium,  indicated  by  Krohn.  Nocliluca 
might  be  regarded  as  a  gigantic  Infusorium  with  the  grooved  body  of 
Colpoda,  the  long  process  of  Trachelius,  and  the  dental  armature  of 
Nassula  united  in  one  animal. 

"  On  the  other  hand,  the  general  absence  of  cilia  over  the  body,  and 
the  wide  differences  in  detail,  would  require  the  constitution  of  at 
least  a  distinct  family  for  this  singular  creature." 

In  the  same  volume  of  the  '  Microscopical  Journal '  is  an  account  of 
this  creature  by  Dr.  Woodham  Webb,  of  Lowestoft. 

NOCTUA.  [Strigidje.] 

NOCTUA,  a  genus  of  Insects  belonging  to  the  Nocturnal  Lepi- 
doptera,  to  which  the  Red  Under-Wing  Moths  beloDft. 
NOCTULE.  [Cheiroptera.] 
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NODDY.  [Boony.] 

NOLA'NA  (ho  named  by  Linnfouc,  from  '  noln,'  a  little  boll,  on 
account  of  tho  bell-shaped  form  of  tho  corolla),  a  genus  of  Plants 
belonging  to  the  natural  order  Nolanaotce.  It  has  a  5-clel't  calyx; 
a  campanulate  Globed  5-plicato  corolla;  5  stamens  adhering  to  tlio 
tube  of  the  corolla,  nearly  equal ;  tho  anthem  aro  2-celled,  dehiscing 
lengthwise.  The  seeds  are  roundish,  with  a  membranous  testa,  and 
fleshy  copious  albumen.  Tho  species  aro  herbs;  natives  of  Peru  and 
Chili;  usually  annual.  Leaves  alternate,  quite  entire.  Tho  flowers 
are  solitary,  pedunculate,  and  of  a  showy  blue  colour. 

N.  prostrata,  Prostrato  Nolaua,  has  a  prostrate  stem  ;  ovate-oblong 
leaves ;  a  pyramidal  calyx,  with  triangularly  sagittate  segments,  fur- 
nished with  spur-like  processes  at  the  base.  It  is  a  native  of  Peru, 
but  grows  freely  in  this  country  in  tho  open  air.  In  Franco  poultry 
are  fed  upon  it,  and  aro  so  foud  of  it  that  Persoou  proposed  to  call  it 
N.  gallinacea. 

N.  paradoxa  has  prostrate  hairy  stems ;  ovate-obtuse  pilose  leaves  ; 
the  segments  of  the  calyx  triangular ;  the  corolla  campanulately 
funnel-shaped ;  the  drupes  cumulated,  1-seeded.  It  is  a  native  of 
Chili,  on  the  sea-shore  about  Concepcion.    Tho  flowers  are  blue. 

The  species  of  Nolana  are  only  valuable  as  ornamental  plants ;  thoy 
nro  showy  when  in  blossom,  and  are  much  like  some  of  the  trailing 
species  of  Convolvulus.  The  seeds  should  be  sown  in  a  gentle  hot-bed 
in  the  spring,  and  the  plants  when  of  sufficient  size,  or  about  tho 
middle  of  May,  should  be  finally  transplanted  to  the  open  ground, 
where  they  will  flower  and  ripen  seed  ;  or  tho  soeds  may  be  sown  at 
once  in  the  open  border  in  a  warm  sheltered  situation. 

(Don,  Dichlamydeous  Plants  ;  Burnett,  Outlines  of  Botany.) 

NOLANACE./E,  Nolanads,  a  natural  order  of  Plants,  having  erect 
or  prostrate  stems  ;  alternate  leaves  without  stipules.  Flowers  usually 
showy ;  calyx  5-parted,  valvate  in  aestivation ;  corolla  monopctalous, 
with  a  plaited  aestivation  usually  thickened  in  the  tube ;  stamens  5, 
equal,  inserted  into  the  tube,  alternate  with  tho  segments  of  tho 
corolla ;  anthers  oblong,  2-celled,  bursting  longitudinally ;  pistil  com- 
posed of  several  carpels,  either  distinct  with  a  single  style,  or  partially 
combined  into  several  sets,  with  a  single  stylo  seated  on  a  succulent 
disc;  stigma  somewhat  capitate.  Fruit  inclosed  in  the  permauent 
ealyx,  constructed  like  the  pistil ;  pericarp  woody,  often  a  little  succu- 
lent ;  seeds  ascending,  solitary ;  embryo  curved  with  either  straight 
or  double  cotyledons  in  the  midst  of  a  small  quantity  of  albumen  ; 
radicle  next  the  hilum.  This  little  order  is  remarkable  for  tho  various 
modes  in  which  its  carpels  are  disposed  without  ever  being  con- 
solidated. In  one  genus  there  are  but  5,  and  they  are  distinct ;  in 
another  there  are  20  combined  in  fours,  in  a  third  the  combination  is 
irregular  though  the  number  remains  20,  and  in  others  they  are  all 
wholly  distinct.  The  species  are  all  South  American,  and  chiefly  from 
Chili.    Their  uses  are  unknown.    There  are  6  genera  and  35  species. 

(Lindley,  Vegetable  Kingdom.) 

NONATE'LLIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Rubiacem,  the  tribe  Guettardeo?,  the  sub-tribe  Morindece.  It  has  a 
calyx  with  an  ovate  tube,  and  a  5-toothed  permanent  limb  ;  a  tubular 
funnel-shaped  corolla,  with  the  tube  as  if  it  were  gibbous,  and  a 
5-lobed  limb;  the  stamens  5,  almost  inclosed;  the  stigmas  (2?) 
obtuse  ;  the  fruit  a  globose  drupe,  furrowed,  containing  5  coriaceous 
1-seeded  pyrenae;  the  albumen  homy.  The  species  are  shrubs  or 
small  trees  with  glabrous  downy  oval-oblong  leaves,  and  the  stipules 
combined  together  more  or  less,  or  free.  The  flowers  are  white  and 
arranged  in  a  panicle-formed  or  corymbose  thyrse. 

N.  officinalis,  Asthma  Bush,  has  ovate  acute  glabrous  leaves,  the 
stipules  combined  into  a  4-toothed  sheath,  the  panicles  corymbose  ; 
the  involucrum  small,  3-leaved  under  each  flower.  It  is  a  native  of 
Guyana,  in  forests  and  sterile  places.  All  the  parts  of  this  plant,  when 
bruised  or  dried,  give  out  a  slight  aromatic  odour.  The  Creoles  in 
Guyana  call  this  plant  Azier  a  L'Asthme,  and  it  is  said  to  have  a 
powerful  influence  in  subduing  attacks  of  asthma. 

There  are  several  other  species  of  Nonatellia,  all  natives  of  America, 
but  none  are  used  in  the  arts  or  as  medicines. 

(Lindley,  Flora  Medica  ;  Burnett,  Outlines  of  Botany). 
NONIONI'NA,  a  genus  of  Fossil  Foraminifera. 
NONTRONITE,  a  Mineral  consisting  of  Silicate  of  Iron.  This 
mineral  occurs  in  small  nodules  imbedded  in  an  ore  of  manganese. 
Its  colour  is  pale  or  greenish-yellow.  Fracture  earthy.  Dull.  Opaque. 
Unctuous  to  the  touch,  and  very  tender.  It  is  found  in  the  depart- 
ment of  Dordogne  in  France,  in  the  arrondissement  of  Nontron.  The 
following  is  an  analysis  by  Berthier  : — 


Silica   44-0 

Peroxide  of  Iron   29-0 

Alumina   3 '6 

Magnesia   2-l 

Clay   1-2 

Water   187 


9S'6 

NORFOLK  ISLAND  PINE.  [Araucaria.] 

NOROPS.  [IGUANIDJ3.] 

NOSE  is  one  of  the  external  apertures  of  the  respiratory  system 
and  the  organ  for  the  sense  of  smell.  The  portion  of  the  nose  by 
which  odours  are  perceived  lies  deep  back  ia  the  cavity  to  which  the 


external  apertures  of  tho  nostrils  lead  ;  tho  portion  which  is  prominent 
upon  the  fuco  serve*  merely  on  tho  apparatus  for  inhaling  tho  nir 
which  is  impregnated  with  tho  odour.  Tho  rnoiit  essential  parU  of 
tho  Organ  are  the  olfactory  nerves,  which  comu  off  from  the  olfactory 
bulbs  of  tho  brain  [ISiiain],  and  passing  through  numerous  holes  in 
tho  ethmoid  bone,  which  is  situated  between  the  orbits  and  above 
and  behind  tho  nostrils,  ramify  on  tho  extended  surfaces  of  that  bono 
and  tho  turbinated  bonos  which  form  on  each  side  tho  ohambors  of 
tho  noso.  Tho  sensitive  terminations  of  tho  nerves  are  placed  on  the 
surface  of  a  delicate  and  very  vascular  mornbrano  which  linos  tho 
whole  cavity  of  the  noso,  and  which  is  constantly  kept  moist  by  the 
secretion  of  a  small  quantity  of  mucus,  in  which  the  odoriferous 
particles  arc  caught  and  for  a  timo  retained. 

The  sense  of  smell  varies  considerably,  both  in  degree  and  in  kind, 
in  different  animals.  It  is  evidently  possessed  by  insects  and  many 
others  of  the  lowor  animals,  but  tho  organs  by  which  they  exercise 
it  aro  unknown.  In  the  higher  animals  its  degree  of  acuteness  is  iu 
general  marked  by  the  extent  of  surface  of  tho  ethmoid  and  turbi- 
nated bones,  over  which  the  olfactory  nerves  aro  distributed.  In  man 
this  surface  is  proportionally  smaller  than  in  other  animals,  in  most  of 
which,  besides  occupying  tho  greater  part  of  the  interior  of  the  face, 
it  is  increased  by  peculiar  branchings  and  convolutions  of  the  thin 
layers  of  the  bones.  Each  species  has  also  a  sense  of  smell  in  some 
degree  peculiar  to  itself;  thus  herbivorous  animals,  though  possessing 
the  most  delicato  power  of  discerning  the  differences  of  vegetable 
odours,  have  no  evident  faculty  of  discriminating  ihose  of  most  animal 
Bubstances ;  while  the  carnivora,  on  the  other  hand,  can  scarcely 
distinguish  any  others  than  tho  last.  Each  species  has  a  fine  sensibility 
for  those  substances  which  are  of  the  greatest  importance  to  its  own 
existence,  and  thus  obtains  at  once  a  knowledge  of  their  presence  in 
places  concealed  from  all  the  other  senses.  Man  possesses  the  sense 
of  smell  for  a  very  large  number  of  substances,  but  not  in  a  very  acute 
degree  for  any  of  them.  Tho  difference  appears  the  greater  between 
him  and  other  animals  in  consequence  of  the  neglect  of  the  exercise 
of  this  sense  which  is  common  (except  for  particular  purposes)  in 
civilised  society;  but  the  American  Indians  and  some  of  the  northern 
Asiatic  tribes,  by  their  constant  practice  in  hunting,  are  said  to  have 
acquired  a  power  of  scent  scarcely  inferior  to  that  of  the  dog. 

The  olfactory  nerve  is  appropriated  exclusively  to  the  sense  of  smell, 
and  is  incapable  of  perceiving  pain  or  any  other  sensation.  Of  the  pecu- 
liarities by  which  in  different  animals  it  is  capable  of  perceiving  only 
certain  odours,  we  know  no  more  than  of  the  nature  of  those  odours 
themselves,  of  whose  existence  we  have  no  other  evidence  than  that 
of  the  sense  which  they  affect. 

The  sense  of  smell  serves  as  an  adjunct  to  that  of  taste,  and  is  sub- 
servient in  most  instances  to  the  same  purpose,  of  providing  proper 
and  avoiding  injurious  food  for  the  sustenance  of  the  body.  By  it 
many  animals  seek  out  their  food,  and  all  select  from  that  which  they 
obtain ;  and  much  of  that  compound  sensation  which  we  regard  as 
taste  is  really  due  to  the  smell,  as  for  instance  the  sensation  of  the 
flavour  of  aromatic  substances,  which  is  completely  lost  by  closing  the 
nostrils  while  we  are  eating  them. 

For  the  full  perception  of  odours  it  is  necessary  that  the  particles 
charged  with  them  should  be  drawn  with  some  force  into  the  nose, 
and  we  may  stand  for  some  time  in  a  very  strongly-smelling  atmosphere 
without  perceiving  it  if  we  breathe  only  through  the  mouth.  The 
most  acute  sensation  is  obtained  by  the  sudden  inhalation  of  a  largo 
quantity,  or  by  a  succession  of  short  and  quick  inspirations.  [Bbaln  ; 
Nervous  System.] 

NOSE  AN,  a  Mineral  identical  with  Haiiyne.  [Hauyne.] 

NOSTOCACE.E.  [Alga] 

NOTACANTHA,  a  family  of  Insects  belonging  to  the  order 
Diptera. 

NOTACANTHUS,  a  little-known  genus  of  Arctic  Fishes  belonging 
to  the  section  Acanthopterygii  and  to  the  family  Scomberidce 
NOTAMIA.    [Cellarijsa;  Polyzoa.] 
NOTHOSO'MUS.  [Fish.] 
NOTI'DANUS.  [Fish.] 

NOTONECTA,  a  genus  of  Insects  belonging  to  the  family  Hydro- 
corisce,  of  the  order  Heiniptcra.  N.  glauca,  the  Water-Boatman,  i3 
one  of  our  commonest  insects.  It  is  about  half  an  inch  long  and 
swims  upon  its  back  in  order  the  better  to  seize  its  prey. 

NOTOPTERUS,  a  genus  of  Fishes  belonging  to  the  family 
Clupeidce. 

NOVACULI'NA,  a  sub-genus  of  Solecurlus.  [Solenid.1:.] 
NO VACULITE,  a  name  for  a  kind  of  Clay-Slate.    [Slate.  ] 
NOWD,  the  name  of  one  of  the  gurnards. 

NUCIFRAGA,  a  genus  of  Birds  known  by  the  name  of  Nutcracker. 
One  species  is  a  native  of  Britain.  Its  classification  is  difficult.  Some 
of  its  habits,  and  the  worn  appearance  of  the  tail-feathers  from  cliuib- 
iug  about  the  branches  of  trees,  together  with  the  nesting  in  hollows 
of  trees,  indicate  a  relationship  to  the  Picida.  Its  manners,  which 
are  said  to  resemble  those  of  the  Jay,  and  other  circumstances,  con- 
nected with  its  food  and  organisation,  bring  it  into  alliance  with  the 
Crows,  to  which  family  it  is  generally  referred  by  ornithologists,  and 
60  placed  as  to  approximate  either  to  the  Woodpeckers  or  Starlings. 
Mr.  Vigors  considers  it  as  assimilating  to  the  latter  family,  and 
especially  to  the  genera  Ccwicus  and  Barita.   Mr.  Swaiason  makes  it 
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a  sub-genus  of  Corvus  in  his  sub-family  Corvinm,  placing  it  immediately 
after  the  sub-genus  Pica,  and  immediately  before  the  genus  Barita. 
Prince  C.  L.  Bonaparte  arranges  it  also  under  the  sub-family  Corvirue, 
among  which  it  occupies  the  last  place  in  his  '  Geographical  and  Com- 
parative List,'  whilst  it  immediately  precedes  the  sub-family  Stumince. 
Mr.  Yarrell  ('British  Birds ')  places  it  at  the  end  of  the  Crows,  and 
immediately  before  the  Woodpeckers.  Sir  W.  Jardine  ('  British  Birds ') 
arranges  the  genus  between  the  Magpie  and  the  Jay.  In  Temminck's 
arrangement  its  place  is  between  the  Jays  and  the  Choughs  (Pyrrho- 
corax). 

The  bill  is  conical,  longer  than  the  head,  straight,  the  upper  mandi- 
ble having  the  culmen  rounded,  overhanging  the  lower,  both  termi- 
nating in  an  obtuse  and  depressed  point ;  nostrils  basal,  round,  open, 
concealed  by  hairs  directed  forwards.  Toes,  three  before  and  one 
behind,  the  two  outer  being  united  at  their  base.  Tarsus  longer  than 
the  middle  toe.  Wings  long  and  pointed,  the  first  quill  shortest,  the 
fourth  and  fifth  longest.  (Gould.) 

This  genus  is  generally  considered  to  comprehend  only  two  known 
species  :  N.  Caryocatactes  and  N.  hemispila,  which  bears  a  considerable 
resemblance  to  it,  though  it  is  clearly  a  distinct  species,  described 
and  figured  in  Mr.  Gould's  'Century  of  Birds  from  the  Himalayan 
Mountains.'  Prince  C.  L.  Bonaparte  and  Mr.  Audubon,  include  the 
Corvus  Columbianus  of  Wilson  in  the  genus  Nucifraga. 

N.  Caryocatactes  (the  Corvus  Caryocatactcs  of  Linnaeus ;  Caryoca- 
tactcs of  Willughby ;  Casse  Noix  of  the  French ;  Ghiandaia  Nuci- 
fraga of  '  Stor.  degL  Ucc.' ;  Nocciolaja  of  Savi. ;  Kurz  und  Langschna- 
bliger  Nussknacker  of  Brehm ;  Tannen  Heher  (Pine  Jay)  oder 
Turkischer  Holzschreyer  of  Frisch;  Notwecka,  Notkraka,  of  the 
Swedes  ;  Noddekrige  of  the  Norwegians ;  Notkraake  of  Brunnich  ; 
Nussrabbe  of  Meyer;  and  Aderyn  y  Cuau  of  the  Welsh),  the  Nut- 
craoker.  Size  about  that  of  the  Jackdaw,  but  the  tail  is  longer. 
Plumage  reddish  umber-brown ;  the  body,  with  the  exception  of  the 
head  and  rump,  dappled  with  large  white  spots  which  occupy  the 
centre  of  each  feather;  wings  and  tail  blackish,  shot  with  green  ;  the 
feathers  of  the  latter  (except  the  two  middle  ones)  tipped  with  white. 
Bill  and  legs  brownish-black.  Sexes,  as  in  the  crows  generally,  nearly 
alike.  The  female  is,  if  anything,  a  little  smaller  and  her  plumage 
less  lively. 

The  manners  of  the  Nutcracker  are  said  by  those  who  have  observed 
it  to  resemble  in  some  degree  those  of  the  Jay,  and  some  of  its  habits 
those  of  the  Woodpeckers.  Like  the  former  it  feeds  on  nuts  and 
berries,  as  well  as  on  the  seeds  of  the  pine,  of  which  it  appears  to  be 
very  fond ;  and  like  the  latter  it  climbs  the  trunks  and  branches  of 
trees,  tapping  the  bark  with  its  bill  to  start  the  insects  and  their  larvae 
that  may  lurk  beneath,  and  devour  them.  They  are  said  to  crack  nuts 
much  in  the  same  way  as  the  Nuthatch.  The  nest  is  formed  in  the 
hollows  of  trees,  which  the  bird  is  supposed  to  enlarge  after  the 
manner  of  the  Woodpeckers.  The  eggs  are  five  or  six  in  number,  of 
a  yellowish  white  or  gray,  with  a  few  spots  of  bright  gray-brown. 
Temminck  states  that  it  sometimes  devours  young  birds  and  eggs. 


Nutcracker  {Nucifraga  Caryocatactes). 


It  inhabits  central  Europe.  The  bird  is  a  rare  visitant  to  Great 
Britain,  and  does  not  appear  to  have  been  seen  in  Ireland.  The  only 
one  Pennant  ever  heard  of  was  killed  near  Mostyn  in  Flintshire. 
Montagu  mentions  one  that  was  killed  in  Kent,  and  states  that  one 
was  seen  by  an  accurate  observer  near  Bridgewater.  He  also  notices 
two  others,  which  were  shot  in  1808,  one  in  Devon,  the  other  in 
CornwalL  Mr.  Selby  mentions  one  that  was  seen  in  Netherwitton 
Wood  in  Northumberland.  Mr.  Rodd  of  Penzance  gave  Mr.  Yarrell 
information  of  one  that  was  seen  on  a  tree  on  the  banks  of  Hooe 
Lake,    It  is  recorded  by  Dr.  Moore  as  having  been  shot  in  Devonshire 
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near  Washford  Pyno  Moor.  Another  is  said  to  have  been  noticed  at 
Pepper  Harrow  Park,  Lord  Middleton's  seat.  Mr.  Macgillivray  gives 
instances  of  its  having  been  shot  in  Scotland. 

Temminck  records  varieties  of  pure  white,  or  yellowish  white,  with 
deeper  spots ;  sometimes  with  the  wings  and  tail  white. 

NUCLEOBRANCHIA'TA,  M.  De  Blainville's  name  for  his  fifth 
order  of  his  second  section  of  his  second  sub-olass  (Paracephalophora 
Monoica). 

M.  Rang,  who  has  illustrated  the  anatomy  of  some  of  the  families, 
makes  the  Nucleobranchiata,  in  his  arrangement,  the  first  order  of 
Cuvier's  class  Gasteropoda,  and  comprises  under  it  some  of  the  Hetero' 
poda  of  Lamarck  and  the  family  Pterotrache'es  of  De  Ferussac. 

The  following  character  of  the  order  is  given  by  M.  Rang : — 

Animal  furnished  with  a  foot  compressed  into  the  form  of  a  fin, 
with  an  acetabulum  or  sucker  (ventouse)  on  its  superior  border. 
Branchiae  pectinated.    Both  sexes  comprised  in  the  same  individual. 

Often  a  shell,  which  is  spiral,  has  a  very  large  aperture,  and  is 
vitreous  and  very  fragile. 

An  operculum  sometimes. 

M.  Rang  observes  that  the  Molluscs  which  he  had  already,  in  an 
anatomical  memoir  on  the  genus  Atlanta,  proposed  to  assemble  under 
the  name  of  Nucleobranchiata,  borrowed  from  M.  De  Blainville,  are  all 
pelagic  animals  which  are  often  met  with  on  the  surface  of  the  sea  in 
calm  weather,  swimming  in  an  inverted  position  by  the  aid  of  their 
foot,  which  is  compressed  into  a  fin.  They  never  creep,  but  they  have 
the  power  of  fixing  themselves  (to  floating  bodies  only)  by  spreading 
upon  them  the  sucker  of  their  ventral  fin,  and  at  the  same  moment 
making  a  vacuum.  The  shells  are  very  much  sought  after  in  collections 
on  accouut  of  their  extreme  rarity. 

Two  families,  according  to  M.  Rang's  arrangement,  constitute  the 
order  Nucleobranchiata. 

1.  Firolidce  (Pterotrache'es,  Fe"rrussac ;  Nectopoda,  Blainville ; 
Urobranchia,  Latreille). 

Animal  elongated,  straight,  and  horizontal;  one  or  more  fins; 
branchiae  forming,  with  the  other  viscera,  a  nucleus  on  the  dorsal  part. 

Shell  sometimes  present,  and  when  it  is,  incapable  of  containing 
more  than  a  very  small  part  of  the  amimal. 

Pirola  (Pterotrachea,  Forsk. ;  Firoloidet  and  SagUella,  Les.). — Animal 
very  much  elongated,  gelatinous  and  transparent,  terminated  behind  by 
a  tail  more  or  less  long  and  pointed ;  mouth  situated  at  the  extremity 
of  a  proboscis,  and  including  an  apparatus  proper  for  mastication  (?). 
No  tentacles,  or  only  two  tentacular  rudiments  carrying  the  eyes  at 
their  external  base ;  one  or  more  fins ;  nucleus  exposed,  protected  only 
by  a  membrane,  and  always  situated  below  and  behind  the  ventral 
fin ;  termination  of  the  intestinal  canal  and  of  the  organs  of  generation 
in  a  tubercle  on  the  right  side. 

No  shell.  (Rang.) 

The  Firolce  are  very  common  animals  in  the  seas  of  the  warm  and 
temperate  zones,  and  are  remarkable  for  their  extreme  transparency, 
which  is  often  interrupted  by  golden  spots. 


Firola  Frederici. 


The  other  genera  in  this  family  are  Carinaria  [Cabinabia],  and 

Cardiapoda. 

2.  Atlantida. 

Animal  furnished  with  a  well-developed  shell,  into  which  it  can 
retire ;  gills  contained  in  a  dorsal  mouth-cavity  ;  lingual  teeth  similar 
to  Carinaria.    The  shell  symmetrical,  discoidal,  sometimes  closed  by 

an  operculum. 

t  The  following  genera  belong  to  this  family : — 

Atlanta.    15  species.  [Atlanta.] 
Porcellia  (fossil).    10  species. 
Bellerophon  (fossil).    70  species, 
Cyrtolites  (fossil).    13  species. 
Maclurea  (fossil).    5  species. 

NUCLEOLITES.  [Echinim.] 
NU'CLEUS.  [Seed.] 

NUCULA.  [PoLYODONTA.] 

NUDIBRANCHIATA,  a  family  of  Gasteropodous  Mollusca,  charac- 
terised by  the  possession  of  distinct,  external,  and  uncovered  gills. 
The  species  of  this  family  are  all  marine,  and  with  few  exceptions 
small  in  size.  They  are  sometimes  with  other  forms  of  animals  called 
Sea-Slugs,  arising  from  the  fact  that,  like  land-slugs,  they  are  destitute 
of  shells.  Their  body  is  usually  elongated  and  soft,  and  attached 
throughout  its  whole  length  to  the  foot,  or  disc,  upon  which  they 
crawl.  They  are  not  unfrequently  covered  with  a  cloak,  which  in 
some  is  strengthened  with  calcareous  spiculae.  The  head  is  anterior, 
and  frequently  indistinct,  bearing  one  or  two  pairs  of  tentacles,  the 
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upper  pair  of  which  aro  placed  on  tho  clonk  whon  it  in  presont,  and 
behind  thorn  the  eyos  nro  situated,  lint  tho  characteristic  peculiarity 
of  these  molluscs  is  tho  appendages  that  coiiKtituto  their  breathing 
organs,  placed  upon  tho  back,  always  symmetrical ly,  in  plumes,  tufts, 
or  papiiko,  either  forming  a  circlo  on  tho' central  liuo,  or  arranged  in 
rows  upon  tho  sides. 

None  of  the  Nudibrauchiate  Mollusca  appear  to  have  been  known 
to  the  ancients,  and  evon  ip  to  tho  time  of  Linuoous  thoy  remainod, 
with  one  or  two  rare  oxceptions,  entirely  unnoticed.  In  the  twelfth 
edition  of  his  '  Systoma  Natura) '  only  sevou  species  were  doscribod, 
gcarcely  any  of  which  had  como  under  his  own  observation  in  a  living 
state.  Thoy  were  placed  by  him  in  the  class  Vermes,  and  referred  to 
the  genera  Doris,  ScylUca,  and  Tethys.  Otho  Frederic  Miiller  paid 
more  attention  to  them ;  twelve  species  are  characterised  in  his 
1  Zoologise  Dairies)  ProdromuV  most  of  which  were  aftorwards  figured 
with  fuller  descriptions  in  tho  '  Zoologia  Dauica.'  The  number  of 
species  introduced  into  the  latter  work  is  fourteen.  Otho  Fabricius 
has  also  excellent  descriptions  of  two  or  three  of  these  molluscs  in  his 
'  Fauna  Groonlandica.'  Other  authors  contributed  a  little  to  increase 
tho  number  of  species ;  but  it  was  not  until  the  appearance  of  tho 
celebrated  '  Mdmoires '  of  Cuvier,  in  tho  '  Annalea  du  Museum,'  that 
much  attention  was  drawn  to  this  subject.  These  formed  a  new  era 
in  their  history,  aud  the  dissections  there  given  furnished  the  ground- 
work for  those  more  correct  views  of  their  affinities  which  that  dis- 
tinguished naturalist  carried  out  in  tho  '  K6gne  Animal,'  where  tho 
order  Nudibranchiata  was  first  instituted  for  their  reception.  Even  at 
that  time  however  very  few  species  were  known,  and  it  is  to  bo  regretted 
that  Ouvier  was  obliged  to  have  recourse  to  specimens  preserved  in 
spirits  for  his  descriptions.  So  far  as  their  anatomy  was  concerned 
this  disadvantage  was  not  greatly  felt, but  the  figures  and  descriptions 
of  their  external  forms  wero  in  consequenco  very  imperfect.  The 
position  of  this  group  in  relation  to  the  testaceous  tribes,  from  which 
they  had  been  kept  apart  in  the  Linnoean  arrangement,  began  now  to 
be  generally  acknowledged.  Their  affinities  were  further  illustrated 
in  the  celebrated  '  Histoire  Naturelle  des  Auimaux  sans  Vertebres '  of 
Lamarck,  and  in  the  '  Manuel  de  Malacologie  '  of  Blainville  ;  each  of 
which  contributed  something  to  the  knowledge  of  their  physiology  and 
relations,  but  not  much  to  tho  number  of  species. 

Although  little  had  been  done  up  to  this  time  by  British  naturalists 
in  augmenting  the  species  of  this  beautiful  family,  they  have  been 
since  the  subjects  of  most  accurate  and  fruitful  research;  and  the 
Monograph  now  publishing  by  the  Ray  Society  on  the  '  British  Nudi- 
brauchiate Mollusca',  may  be  regarded  as  one  of  the  most  remarkable 
contributions  made  to  the  literature  of  natural  history  during  the 
present  century.  This  beautiful  work  contains  the  description  of  one 
hundred  species ;  of  these  sixty  have  been  added  by  Messrs.  Alder  and 
Hancock,  and  their  forms  and  anatomy  illustrated  by  a  series  of  coloured 
plates  from  original  drawings  of  the  authors. 

We  need  not  enumerate  the  additions  that  have  been  made  to  this 
department  of.  the  European  Fauna  during  the  last  half  century;  suf- 
fice it  to  say  that  of  late  years  much  attention  has  been  paid  to  the 
Nudibranchiata  by  continental  naturalists,  and  several  new  species 
have  been  described.  Among  the  authors  treating  of  the  subject  may 
be  mentioned  Risso,  D'Orbigny,  Cantraine,  Quatrefages,  Sars,  Loveri, 
Delle  Chiaje,  Philippi,  and  Verauy.  No  account  however  of  the  Nudi- 
branchiate  Mollusca  of  any  ono  country  has  yet  been  published  suffi- 
ciently complete  to  form  the  basis  of  a  comparison  with  our  own.  The 
best  are  those  of  Lovdn,  ('  Index  Molluscorum  Scandinavia; '),  who 
gives  thirty-seven  species  as  members  of  the  Scandinavian  Fauna ;  and 
of  Verany,  whose  Catalogue  of  the  Mollusca  inhabiting  the  Gulf  of 
Genoa  ('Catalogo  degli  Animali  Invertebrati,'  &c),  includes  forty-eight 
species  of  Nudibranchiata.  The  Sicilian  species  described  by  Philippi 
are  twenty-six  ('  Enumeratio  Molluscorum  Sicilijc '). 

But  it  is  not  in  a  numerical  point  of  view  alone  that  our  knowledge 
of  this  interesting  tribe  of  animals  has  increased  ;  their  anatomy  and 
physiology,  their  habits  and  alliances,  have  lately  been  studied  with 
care  and  attention,  and  many  curious  facts  concerning  them  have  been 
ascertained.  In  1811,  the  celebrated  Norwegian  naturalist,  M.  Sars, 
announced  the  discovery  that  these  little  creatures  undergo  a  meta- 
morphosis, having  on  their  extrusion  from  the  egg  a  very  different 
form  and  character  from  those  which  they  are  afterwards  destined  to 
assume.  In  this  first  stage  of  their  existence  they  have  the  appear- 
ance of  small  animalcules,  swimming  freely  through  the  water  by 
means  of  two  ciliated  lobes,  and  have  their  body  covered  by  a  nautiloid 
Bhell  furnished  with  an  operculum.  Up  to  that  time  nothing 
approaching  to  a  distinct  metamorphosis  had  been  known  to  exist  in  | 
any  of  the  true  Mollusca ;  the  announcement  therefore  did  not  fail  to 
excite  a  considerable  degree  of  interest.  The  investigation  of  this  ' 
ourious  fact  was  pursued  and  extended  by  M.  Lovdn  aud  other  natu- 
ralists, the  result  of  which  showed  that  this  peculiar  mode  of  develop- 
ment was  not  confined  to  the  Nudibranchs  alone,  but  was  common  to 
many  of  the  allied  families  ;  the  metamorphosis  however  is  most 
striking  in  those  genera  which,  like  the  former,  do  not  bear  a  shell  in 
their  adult  state. 

Professor  Milne-Edwards  was  the  first  to  describe  (' Annates  do3 
Sciences  Naturelles,'  2nd  Series,  vol.  xviii.,  p.  330)  a  curious  con- 
formation of  the  digestive  organs  in  the  family  of  the  Eolididcc,  the 
true  signification  and  uses  of  which  have  since  been  the  subject  of  | 


much  controversy.  Having  observed  in  a  small  Oalliojur.a,  found  nt 
Nice,  a  system  of  branched  canals  connected  with  tho  stomach,  and 
extending  to  the  papilla}  and  other  parti  of  tho  external  wirfaco,  lie 
thought  he  saw  in  this  arrangement  a  blending  of  tho  functions  of 
digestion  with  thoso  of  tho  vascular  system,  which  he  in  consequence 
called  gastro-vascular.  This  apparatus  ho  compares  to  the  system  of 
vessels  radiating  from  tho  stomach  of  tho  Mcdusidie  on  tho  ono  hand, 
and  to  tho  -cajca  connected  witli  tho  digestive  organs  of  tho  Nymphons 
among  tho  Crustacea  on  tho  other. 

During  thesamo  year  (1812),  M.  Dollo  Chiajo  had  published  a  figure 
of  his  Eolis  cristata  (Antiopa  cristala,  A.  and  EL),  in  which  a  similar 
apparatus  of  branching  vessels  connected  with  the  stomach  is  repre- 
sented, but  without  any  letter-press  description.  This  view  was 
adopted  by  M.  Quatrefages,  who  founded  on  it  his  theory  of  the  degra- 
dation of  certain  forms  of  Mollusca,  which  he  placed  in  an  order  by 
themselves,  and  which  ho  called  Phlebenterata.  The  views  of  M.  Quatre- 
fages, although  at  first  favourably  regarded  by  the  French  Academy,  have 
since  met  with  much  opposition ;  and  in  a  report  made  by  a  Commission 
to  tho  Biological  Society  in  Paris,  which  was  drawn  up  by  Dr.  Charles 
Robin,  it  is  stated  that  the  Commission  regards  the  idea  of  Phleben- 
terism  as  untenable.  They  consider  the  ramifications  of  the  digestive 
system,  which  M.  Quatrefages  regarded  as  a  gastro-vascular  system,  to 
bo  true  biliary  ducts  in  connection  with  a  divided  liver,  and  that  they 
do  not  fulfil  any  other  function  than  tho  usual  one  of  that  organ. 
They  moreover  consider  that  the  circulatory  system  in  these  animals 
(Eolis,  Actwon,  &c.)  is  complete,  the  so-called  lacunes  being  similar  to 
the  blood-sinuses  known  to  exist  in  particular  cases  throughout  all 
departments  of  the  animal  kingdom.  They  further  express  an  opinion 
that  the  facts  upon  which  is  founded  the  doctrine,  enunciated  by 
M.  Quatrefage.3,  "  that  the  form  of  the  body  and  the  internal  organi- 
sation aro  independent  of  each  other,"  are  not  real,  and  that  that 
hypothesis  caunot  be  any  longer  maintained. 

Prior  to  the  appearance  of  these  reports,  a  series  of  very  excellent 
papers  had  been  published  by  M.  Milne-Edwards,  taking  an  extended 
review  of  the  circulatory  system  in  the  Mollusca.  He  states  his  con- 
viction, founded  on  extensive  researches  undertaken  for  the  purpose, 
that  .the  venous  system  is  incomplete  throughout  the  whole  of  this 
large  division  of  the  animal  kingdom.  In  all  instances  he  finds  tho 
true  veins  more  or  less  imperfect,  their  place  being  supplied  by  a  series 
of  lacunes,  and  the  blood  in  most  cases  also  flowing  into  the  abdomi- 
nal cavity.  The  condition  of  the  Nudibranchs  he  does  not  consider  to 
be  exceptional. 

The  difference  of  opinion  amongst  these  distinguished  naturalists 
with  respect  to  the  circulatory  system,  has  resolved  itself  into  a  very 
subtle  anatomical  fact.  Both  parties  admit  the  existence  of  large 
cavities  into  which  the  blood  flows,  but,  on  the  one  part,  they  are 
considered  as  mere  expansions  of  the  vessels  into  blood-sinuses,  and 
hence  the  vascular  system  is  uninterrupted ;  while,  on  the  other,  they 
are  held  to  be  lacunes  or  gaps  in  the  continuity  of  the  vessels,  showing 
a  yet  imperfect  state  in  the  structure  of  these  organs,  and  thus  form- 
ing an  intermediate  stage  in  the  development  of  the  vascular  system, 
between  its  first  imperfect  appearance  in  the  lower  animals,  and  the 
complete  system  of  closed  vessels,  only  to  be  found,  according  to 
M.  Milne-Edwards,  in  the  Vertcbrata. 

The  Nudibranchiata  exhibit  a  high  state  of  organisation,  not  much 
inferior  to  that  of  any  of  the  Gasteropoda.  They  are  all  provided 
with  a  powerful  muscular  buccal  apparatus,  which  has,  in  some 
instances,  appended  to  it  a  gizzard,  as  in  Lamcllidoris,  Goniodoris, 
Idalia,  aud  others.  The  oral  aperture  is  always  guarded  by  fleshy 
lips,  and  the  mouth  itself  is  furnished  with  a  tongue,  bearing  a  spiny 
prehensile  membrane,  and  occasionally  with  lateral  corneous  jaws. 

The  tongue  is  composed  of  a  muscular  apparatus  bearing  a  stiffish 
membrane,  furnished  with  small  teeth  or  spines.  These  are  divided 
into  two  kinds,  central  and  lateral,  distinguished  by  their  position, 
and  generally,  when  both  are  present,  by  a  difference  in  form.  The 
former  have  been  called  Dentes  by  Professor  Lovdn,  the  latter  Uncini  ; 
and  the  portions  of  the  tongue  on  which  they  are  placed,  are 
distinguished  by  that  naturalist,  under  the  names  of  Rachis  and 
Pleura}  respectively.  The  lingual  membrane  in  the  typical  Doridcs, 
and  in  the  Tritoniadx,  is  very  broad,  and  is  supplied  with  numerous 
spines;  it  is  narrow  in  Lamellidoris  and  Acanthodoris,  there  being 
very  few  spines  in  each  transverse  row — in  some  of  the  species  as 
few  as  four.  In  such,  the  whole  of  the  Ungual  spines  do  not  amount 
to  more  than  112,  while  in  Doris  tuberculata  there  are  no  less  than 
6000,  aud  in  Tritonia  Hombcrgii  upwards  of  36,000. 

The  oesophagus,  stomach,  and  intestines  are  well  marked ;  the  former 
is  generally  short  and  passes  from  the  upper  surface  of  the  buccal 
mass. 

The  stomach  varies  considerably  in  size  and  form;  and  in  the 
Dorididce  is  frequently  buried  in  the  liver.  In  them,  too,  there  is 
occasionally,  besides  a  buccal  gizzard,  an  anterior  stomach  or  crop, 
formed  by  a  dilatation  of  the  oesophagus. 

The  intestine  is  always  short. 

The  liver  presents  two  great  tpyes  of  form.  In  the  Dorididce  and 
Tritoniadce  it  is  entire  (excepting  in  Scyllaa,  where  it  is  broken  up 
into  six  or  seven  globular  masses),  occupying  its  normal  abdominal 
position  ;  in  the  Eolididw  it  is  more  or  less  diffused.  In  those  genera 
with  an  entire  liver  it  is  very  bulky,  pouring  the  hepatic  fluid  into  tht 
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stomach  by  one  or  several  large  ducts.  When  the  gastric  organ  is 
free,  as  in  D.  tubcrculala,  it  receives  only  one  duct ;  but  in  those 
species  with  the  stomach  buried  in  the  liver,  the  bile  enters  through 
several  large  openings  in  its  under  surface. 

All  the  Nudibranchs  are  hermaphrodites,  each  individual  being 
furnished  with  male,  female,  and  androgynous  parts.  These  organs, 
taken  together,  are  very  bulky,  and  occupy  the  greater  portion  of  the 
abdominal  cavity.  They  communicate  with  a  common  vestibule, 
opening  upon  a  nipple-like  process  on  the  right  side  of  the  body,  and 
always  below  the  mantle,  when  it  is  present. 

The  organs  of  circulation  and  respiration  consist  of  central  organs 
of  propulsion, — a  systemic  and  portal  heart, — arteries,  veins,  and 
sinuses  or  lacunes;  and  of  laminated,  branched,  or  papillose  branchiae; 
arranged  either  on  the  median  line,  or  along  the  sides  of  the  back. 

The  systemic  heart  lies  always  immediately  below  the  skin  of  the 
back,  and  consists  of  two  chambers, — an  auricle  and  a  ventricle, — 
inclosed  within  a  pericardium.  A  large  aorta  passes  forwards,  distri- 
buting branches  to  the  various  organs ;  and  the  blood  is  returned 
again  to  the  heart  in  a  partially  aerated  state,  only  a  portion  of  it 
having  passed  through  the  branchiae.  The  blood  system  is  somewhat 
modified  in  each  of  the  three  families  of  the  order. 

The  partial  or  hepatic  circulation  is  probably  provided  with  a  com- 
plete system  of  capillaries,  and  has,  in  connection  with  it,  a  portal 
circulation,  to  which  is  appended  a  ventricle  or  portal  heart,  that  lies 
under  the  pericardium,  the  latter  being  related  to  the  former  as  an 
auricle.  This  portal  heart  propels  venous  blood  into  the  renal  and 
hepatic  organs. 

The  flow  of  the  blood  is  rapid  ;  the  pulsations  of  the  heart  varying, 
in  the  different  species,  from  fifty  to  a  hundred  in  the  minute. 

It  is  evident,  from  the  state  of  the  circulatory  apparatus,  that  respi- 
ration is  performed  only  in  part  by  the  branchiae.  In  all  the  three 
families,  the  skiu,  which  is  covered  with  vibratile  cilia,  acts  as  an 
imperfect  accessory  breathing  organ,  and  thus  the  blood  is  returned  to 
the  heart  in  a  partially  aerated  condition. 

The  nervous  system  presents  a  high  degree  of  concentration, — 
perhaps  higher  than  in  any  other  group  of  Molluscs,— and  is  divided 
into  two  very  distinct  portions ; — one,  the  cephalic  or  excito-motor ; 
the  second,  the  splanchnic  or  sympathetic  ;  these  two  portions  inter- 
communicate at  several  points.  The  cephalic  ganglia  are  situated  at 
the  origin  of  the  oesophagus,  and  naturally  divide  themselves  into  two 
sets,  which  may  be  denominated  respectively  oesophageal  and  buccal, 
or  supra-  and  infra-oesophageal.  The  latter  are  attached  to  the  buccal 
mass;  the  former  are  more  immediately  related  to  the  oesophagus, 
upon  which  they  are  always  seated,  and  about  which  they,  with  their 
commissures,  form  one  or  more  constricted  collars.  The  two  sets  of 
ganglia  are  also  interconnected. 

The  oesophageal  set  is  composed  essentially  of  three  pairs  of  principal 
ganglia,  howsoever  they  may  be  fused  or  blended  together,  and  of  one 
or  two  accessory  pairs.  The  principal  ganglia  are  the  eerebroid,  the 
branchial,  and  the  pedial ;  the  accessory,—  the  olfactory  and  the  optic. 
They  are  placed  symmetrically  with  regard  to  the  median  line,  there 
being  one  of  each  pair  on  either  side.  The  cerebroids  are  invariably 
above  the  oesophagus  ;  they  hold  a  central  position,  and  are  united  by 
a  very  short  commissure  across  the  median  line,  being  usually  in 
contact  with  each  other,  and,  when  distinct,  are  connected  by  com- 
missures with  the  branchial  and  pedial  :  these  two  latter  of  the  same 
side  also  intercommunicate.  The  branchials,  as  well  as  the  cerebroids, 
arc  generally  above  the  alimentary  tube,  and  are  frequently  fused  with 
them,  so  as  to  form  a  single  mass  on  each  side  of  the  median  line. 

The  oesophageal  ganglia  are  united  to  the  buccal  by  two  long  com- 
missural cords,  which  pass  from  the  under  side  of  the  cerebroids  and 
embrace  the  gullet,  forming  a  wide  collar— the  buccal— around  that 
tube.  A  large  sub-cesophageal  commissure,  passing  between  the 
oesophageal  ganglia  of  either  side,  completes  a  second  or  great  posterior 
oesophageal  collar.  This  commissure  varies  in  length,  in  accordance 
with  the  position  of  the  ganglia  :  if  they  are  all  above  the  alimentary 
tube,  it  is  long ;  if  partly  below,  very  short. 

The  eerebroid  ganglia  give  nerves  to  the  channel  of  the  mouth,  to 
the  lips  and  oral  tentacles,  also  to  the  veil,  when  it  is  formed  by  the 
fusion  of  these  latter  organs  :  they  have  likewise  attached  to  them  the 
two  pairs  of  accessory  ganglia — the  olfactory  and  the  optic. 

The  branchial  ganglia  distribute  nerves  to  the  mantle  or  dorsal  skiu, 
and  to  the  branchial  ganglia  of  the  sympathetic  system. 

The  pedial  ganglia  send  all  their  nerves  to  the  foot. 

The  buccal  set  of  ganglia  are  generally  two  pairs  :  the  buccal  proper 
and  the  gastro-cesophageal. 

The  Sympathetic  System  is  composed  of  numerous  minute  variously 
formed  ganglia,  connected  together  by  open  plexuses  of  nerves,  spread 
out  over  the  viscera.  The  principal  of  these  plexuses  are— the 
oesophageal,  the  gastro-hepatic,  the  pyloric,  the  intestinal,  the  branchial, 
and  the  genital.  Similar  ganglia  and  nerves  have  also  been  found  in  I 
connection  with  the  heart,  arteries,  buccal-mass,  and  skin.  This  system  [ 
is  connected  with  both  sets  of  cephalic  ganglia,  with  the  oesophageal, 
through  the  visceral  and  branchial  centres,  and  with  the  buccal  by  the 
par  vagum,  and  gastro-cesophageal  ganglia. 

All  the  Nudibranchs  are  provided  with  auditory  capsules,  which 
contain  numerous  vibratile  otolitlies  in  all  the  genera,  except  Entble- 
Ionia  and  a  portion  of  Eolis  (Cavolina  aud  Tcrgipes),  where  there  is  1 


only  a  single  large  spherical  otolithe ;  the  auditory  oi"gans  thus,  in 
these,  retaining  their  embryonic  condition.  Eyes  are  also  universally 
present,  and  are  only  a  little  inferior  in  organisation  to  those  of  the 
higher  Gasteropods.  The  dorsal  tentacles  are  the  organs  of  smell, 
aud,  judging  from  their  great  development,  this  sense  must  be  more 
acute  in  most  of  the  Nudibranchs  than  it  is  in  any  other  mollusc, 
with  the  exception  perhaps  of  Nautilus.  Touch  undoubtedly  resides 
everywhere  in  tho  skin,  but  is  specialised  in  the  oral  tentacles  and 
parts  about  the  mouth.  The  lips  and  channel  of  the  mouth  are 
probably  the  seat  of  taste. 

The  skin  varies  very  much  in  thickness  in  the  several  groups.  It 
appears  to  secrete  the  tenacious  fluid  that  so  abundantly  exudes  from 
these  animals ;  though  that  which  lubricates  the  foot  is  probably 
provided  by  a  special  gland. 

As  it  is  seldom  possible  to  study  these  animals  in  their  native 
haunts,  the  little  that  we  know  of  their  habits  is  mostly  gathered  from 
the  observation  of  individuals  kept  iu  confinement,  and  consequently 
under  influences  more  or  less  artificial. 

Some  of  the  species  are  nocturnal,  but  this  is  not  the  case  with  many 
of  the  littoral  tribes.  Such  of  these  as  are  gregarious  on  small  sea- 
weeds, as  Pulycera  quadrilineata,  may  be  observed  in  a  state  of 
activity  during  the  clay  time,  in  tide-pools  left  among  the  rocks,  and 
apparently  enjoying  the  warm  rays  of  the  sun.  Alderia  modesta  has 
a  similar  habit  in  more  shallow  water,  becoming  almost  amphibious  : 
and  Doris  bilamellata  is  frequently  found  exposed  on  rocks  left  dry 
by  the  tide.  But  the  greater  number  of  the  species  avoid  the  light, 
concealing  themselves  under  stones  and  shelving  rocks.  Most  of  the 
littoral  tribes  are  found  near  to  low-water  mark  ;  though  some  few 
kinds  occur  much  higher  up  among  the  rocks,  where  they  must  remain 
several  hours  every  tide  deprived  of  water.  Doris  pilosa,  Eolis 
papillosa,  and  Eolis  nana,  are  generally  met  with  in  such  situations ; 
even  the  spawn  of  these  species  is  frequently  left  dry  by  the  receding 
tide. 

The  Nudibranchs  partake  largely  of  the  sluggish  character  of  the 
class  to  which  they  belong.  Crawling  is  the  usual  mode  of  progres- 
sion with  these  animals.  This  is  effected  in  the  manner  of  the  snail, 
by  a  series  of  minute  undulations  of  the  under  surface  of  the  foot, 
arising  from  the  alternate  relaxation  and  contraction  of  the  pedial 
muscles.  None  of  our  native  species  have  the  power  of  swimming 
freely  through  the  water ;  and  we  are  not  aware  of  any  means  they 
have  of  reaching  the  surface  but  by  crawling  up  any  substance  in 
contact  with  it.  This  they  do  frequently  in  confinement,  by  ascending 
the  sides  of  the  vessel,  and  then  launching  themselves,  with  outspread 
foot,  on  the  surface  of  the  water  in  an  inverted  position.  Like  most 
of  the  other  aquatic  Gasteropods,  they  are  very  fond  of  floating  in 
this  way,  which  they  do  without  any  apparent  effort. 

While  floating  in  this  manner  the  Nudibranchs  occasionally  drop 
suddenly  down,  suspending  themselves  from  the  surface  by  a  thread 
of  mucus,  which  is  fixed  to  the  tail  or  posterior  extremity  of  the  foot. 
In  this  way  they  will  let  themselves  gradually  down  to  the  bottom, 
or  remain  some  time  pendent  in  the  water  without  apparent  support; 
for  the  thread  of  mucus  is  so  transparent  that  it  can  scarcely  be  seen. 
On  any  of  these  occasions,  either  when  floating  or  when  suspended, 
if  alarmed,  the  animal  falls  at  once  to  the  bottom.  This  is  effected 
by  the  foot  quitting  its  hold  of  the  mucus,  when  the  animal,  being 
specifically  heavier  than  the  water,  of  course  sinks;  its  specific  gravity 
is,  no  doubt,  increased  by  the  collapse  of  the  parts ;  but  the  Nudi- 
branchs are  never  lighter  than  the  water,  even  when  fully  expanded, 
though  in  this  state  many  of  them  are  nearly  buoyant. 

A  species  of  Peplidia  has  been  observed  by  the  Rev.  R.  T.  Lowe  to  1 
be  phosphorescent. 

The  Nudibranchiate  Mollusca  are  very  sensitive  to  external  influ- 
ences, shrinking  quickly  from  contact,  and  withdrawing  their  organs 
on  the  least  sense  of  danger.  When  crawling  on  sea-weeds  or 
corallines,  they  often  detach  themselves  on  being  disturbed,  and  drop 
to  the  bottom  of  the  water.  The  Eolides,  when  alarmed,  or  irritated, 
erect  their  papillae,  and  sometimes  agitate  them  iu  a  convulsed  manner, 
directing  their  apices  to  any  source  of  annoyance ;  each  papilla  being 
endowed  with  a  motion  independent  of  the  others.  On  such  occasions 
urticating  filaments  are  probably  ejected  from  the  tips  of  these  organs. 
The  papillae  of  Eolis,  Doto,  Antiopa,  and  some  other  allied  genera, 
are  very  slightly  attached  to  the  back,  and  the  animals  appear  to  have 
the  power  of  casting  them  off  voluntarily,  in  the  same  manner  as  a 
crab  throws  off  its  claws,  or  a  star-fish  its  arms.  The  organs  thus 
cast  off  are  quickly  reproduced  when  the  animal  is  in  a  healthy  state; 
and  what  seems  strange  is,  that  in  the  meantime  it  does  not  appear  to 
suffer  any  inconvenience  from  the  loss  of  these,  as  might  have  been 
supposed,  vital  organs. 

Their  tenacity  of  life  when  kept  in  confinement  varies  much  in  the 
different  species,  but  is  greater  than  in  many  other  marine  animals. 
Any  impurity  in  the  water,  or  too  great  change  of  temperature,  affects 
them  very  sensibly,  so  that  it  is  difficult  to  keep  them  alive  in  warm 
weather,  particularly  those  from  deep  water.  The  littoral  species  can 
sustain  a  greater  change  of  temperature,  and  may  be  kept  alive  for  a 
considerable  time  out  of  water  iu  a  moist  saline  atmosphere,  but  they 
die  almost  immediately  when  deprived  of  moisture.  Several  species 
have  lived  for  months  in  the  aquavivai  ium  at  the  gardens  of  the  Zoolo- 
gical Society,  Regent's  Park. 
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Though  patient  aiul  long-suffering  m  tho  endurance  of  hunger,  they 
are  very  voracious.  The  greater  number  of  them  are  carnivorous  j 
living  principally  upon  zoophytes  and  sponges.  Tho  Alcyonium  digi- 
tatum  is  a  favourite  food  with  the  Tritonim :  and  tho  Actinia;  and 
Zucemaricc  often  fall  a  prey  to  the  attacks  of  the  BoUda.  Those  latter 
indeed  do  not  scruplo  occasionally  to  devour  tho  weaker  among  their 
own  brethren. 

Most  of  the  species  that  are  found  bctweon  tide-marks  make  their 
appearance  periodically,  and  tho  common  kinds  aro  generally  found 
in  considerable  numbers  for  a  time,  extending  from  one  to  three 
months,  after  which  they  almost  ontirely  disappear.  This  is  their 
breeding  season,  and  it  is  generally  considered  that  theso  animals 
live  mostly  beyond  low-water  mark  for  a  great  part  of  tho  year  and 
come  into  shallower  water  to  spawn,  as  is  tho  case  with  several  tribes 
of  marine  animals.  It  is  however  more  probable  that  tho  old  ones 
die  ofi  before  the  young  are  old  enough  to  be  observed.  It  would 
thus  appear  that  the  duration  of  their  existence  is  but  short. 

The  following  table  of  tho  British  species,  drawn  up  by  Messrs.  Alder 
and  Hancock,  will  supply  a  list  of  the  British  species,  and  afford  at  the 
same  time  a  view  of  their  distribution  in  depth  : — 

DISTRIBUTION  IN  ZONES  OF  DEPTH. 
1.  Littoral  Zone.     2.  Coralline  Zone.      3.  Deep-Water  or  Cornl  Zone. 


DOIUDIDJE. 

Doris  tuberculoid  . 

D.  flammea     .       •  . 

D.  Zctlandica  . 

D.  millegrana  .       .  . 

D.  planata  .  . 

D.  Johnston*   .       .  . 

D.  coccinea  . 

D.  repanda     .       .  . 

D.  aspera    .  . 

D.  proxima     .       .  . 

D.  muricnta  . 

D.  Vlidiana    .       .  . 

D.  diuphana        .  . 

2>.  oblonga       ,  • 

D.  bilamcllala     .  . 

V.  depressa     .       .  . 

V.  incouspicua     .  . 

D.  pusilla       .       .  . 

D.  sparsa     .  . 

D.  pilnsa        .       .  . 

D.  tubquadrata  . 

Ooniodoris  nodosa    .  . 

G.  castanea  . 

Triopa  clavigcr       .  . 

Aigirus  punctilucens 

Thecaccra  pennigcra 

T.  virescens  . 

T.  eapitata      .       .  . 

Polycera  quadrUincata  . 

P.  ocellata      .       .  . 

P.  Lesson  ii  .  . 

Ancula  cristata       .  . 

Idalia  clcgans      •  . 

J.  Leachii       .       .  . 

I.  nspersa    .  . 

/.  inaqualis     .       .  . 

I.  pulchella  .  . 

/.  quadricornis        .  . 

TniTONIADiE. 

Tritonia  Mombergii 
T.  alba 

T.  plebeia        .       .  . 

T.  lineata  . 

Scyllaa  pelagica      ,  . 

FOLII'ID-T. 

Lomanottts  marmoralus 
L.flavidus      ,       .  . 
Dendronotus  arborescens 
Doto  fragilis  , 
D.  pinnatifida  .       .  . 


I 

— 

2 
— 

3 


1 

— 

2 



Doto  coronata 

X 

— 

X 

X 

JEolis  papillosa  . 

X 

t 

X 

X 

A',  glauca  . 

X 

X 

X  ! 

E.  Alderi  .       .       .  . 

X 

X  1 

E.  coronata   .  . 

X 

X 

X 

E.  Drtimmundi  .       .  . 

X 

X 

X 

E.  punctata  . 

X 

X 

E.  elegans         .  . 

X 

X 

E.  rufibranchialis  . 

:■; 

X 

X 

E.  lineata .       .       .  . 

X 

X 

X 

E.  smaragdina 

X 

X 

E.  gracilis        .       .  . 

X 

X 

X 

E.  pellucida  .  . 

X 

X 

E,  Landsburgii  .       .  . 

X 

X 

X 

E.  alba  .... 

X 

X 

X 

E.  carnea  .       .       .  . 

X 

X 

E.  Qlaucoides 

X 

X 

E,  Peachii        .       .  . 

X 

X 

E.  nana  , 

X 

X 

E.  stipata  .       .      .  . 

X 

i 

E.  angulata  .  . 

V 

X 

E.  inornata       .       .  . 

X 

X 

E.  concmna  .  . 

X 

X 

E.  olivacea       .  . 

X 

X 

X 

X 

E.  aurantiaca  . 

X 

X 

X 

E.  pustulala      .       .  . 

X 

X 

E.  Couchii 

X 

X 

E.  amana 

X 

X 

E.  Northumbrica  . 

X 

X 

t 

E.  arenicola 

X 

X 

E.  Olottensis  . 

V 

X 

E.  viridis  .        .        ,  . 

X 

X 

X 

E.  purpurascens 

X 

X 

E.  cingulata      .  , 

X 

X 

X 

J',  vittata       .  . 

X 

X 

E.  cwrulea  . 

X 

X 

E.  exigua      .  . 

X 

X 

E.  picta    .       .       .  . 

X 

X 

X 

E.  tricolor     .       .  . 

E.  amethystina  .        .  . 

X 

E.  Earrani    .  • 

X 

X 

X 

X 

E.  despecta       .       .  . 

X 

X 

Embletonia  pulchra 

X 

X 

E.  minuta  . 

X 

X 

E.  pallida 

X 

X 

Fiona  nobilis 

X 

Hcrmaa  bifida  . 

X 

X 

IT.  dendritica    .        .  . 

X 

X 

Aldcria  modesta 

X 

'•: 

Proctonotus  mmroniferus 

X 

X 

X 

Antiopa  cristata 

X 

X 

X 

X 

A,  hyalina        .       .  . 

X 

X 

With  the  imperfect  knowledge  of  foreign  species  that  we  yet  possess, 
it  is  scarcely  possible  to  arrive  at  any  satisfactory  conclusion  concerning 
the  general  distribution  of  the  Nudibranchiata  in  the  different  regions 
of  the  globe.  So  far  as  the  observations  of  travellers  go,  they  appear 
to  be  pretty  generally  diffused  throughout  all  seas  and  in  all  climates. 
The  tropical  forms  are,  as  usual,  larger  and  more  brilliantly  coloured 
than  those  of  colder  climates,  but  the  notices  of  extra-European 
species  are  so  scanty  that  we  cannot  form  any  idea  of  their  numerical 
preponderance. ;  nor  can  we,  for  the  same  reason,  point  out,  as  may  be 
done  in  many  groups  of  animals  and  plants,  any  particular  centres  of 
distribution  where  they  are  more  especially  congregated.  With  the 
exception  of  a  few  oceanic  wanderers,  such  as  Qlaucus  and  Scyllcea, 
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which  havo  been  met  with  by  almost  every  voyager,  nearly  all  the 
Nudibranchs  that  have  been  described  by  naturalixta  vixiting  the 
southern  hemisphere  belong  to  the  /Joridiittn  ;  arid  thc^o  show  a  much 
greater  variety  of  forms  than  are  to  be  found  in  the  same  family  with 
US.  It  may  therefore  he  inferred  that  the  members  of  this  family  are 
proportionally  more  numerous  in  warm  climates  than  in  the  more 
northern  and  colder  regions;  but  were  wo  to  take  tho  number  of 
specios  at  present  known  as  a  ratio  of  their  preponderance,  w#  chould 
certainly  bo  very  wide  of  the  mark,  for  it  cannot  bo  doubted  that  a 
great  deal  of  tho  apparent  deficiency  of  other  genera,  in  comparison 
with  the  Dorididw,  in  foreign  countries,  arises  from  the  want  of  proper 
examination,  and  from  tho  lit'le  attention  paid  by  collectors  to  the 
less  conspicuous  forms.  It  may  therefore  be  expected  that  when 
naturalists  visiting  foreign  countries  shall  have  their  attention  directed 
more  especially  to  this  beautiful  race  of  marine  animala,  they  will  not 
only  collect  those  conspicuous  species  which,  from  their  size  and 
colour,  obtrude  themselves  upon  the  eye,  but  will  search  out  in  their 
hidden  retreats  the  smaller  and  ofte.n  more  interesting  because  more 
varied  forms  that  belong  to  the  other  families. 

From  the  previous  table  it  will  be  seen  that  only  three  families  of 
the  Nudibranchiata  are  British.  The  following  families  are  given  in 
Woodward's  '  Manual  of  Mollusca  :' — 

Dorid<t,  Sea-Lemons. 
Animal  oblong;  gills  plume-like,  placed  in  a  circle  in  the  middle  of 
the  back;  tentacles  two;  eye-specks  immersed,  behind  the  tentacles, 
not  always  visible  in  the  adult;  lingual  membrane  with  usually  nume- 
rous lateral  teeth  ;  rachis  often  edentulous  ;  stomach  simple  ;  liver 
compact;  Bkiu  strengthened  with  spicula,  more  or  less  definitely 
arranged. 

The  genera  belonging  to  this  family  are — Doris,  Goniodoris,  Triopa, 
jEgirus,  Thecaccra,  Polycera,  Idalia,  Ancula,  Ccratosoma. 


Doris  cornuta. 
a,  seen  from  above  -  t,  seen  from  below  ;  c,  side  view. 


Doris  lacera. 


Doris  (Onchidoris)  Leachii. 
a,  side  view  ;  b,  seen  from  below. 
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Tritoniadce. 

Animal  with  laminated,  plumose,  or  papillose  gills,  arranged  along 
the  sides  of  the  back  tentacles  retractile  into  sheaths ;  lingual  mem- 
brane with  one  central  and  numerous  lateral  teeth  ;  orifices  on  the 
right  side. 

The  genera  included  in  this  family  are — Tritonio),  Scyllcea,  Tethys, 
Bornella,  Dendronotus,  Dolo,  Melibosa,  Lomanotus. 


Tritoiiia  Uombcrgii. 


Scyllwa  pelagica. 


Mettiboza  rosea. 

b,  veil  -which  surrounds  the  mouth  ;  e,  tentacles  ;  g,  branchial  club-like  pro- 
cesses ;  h,  orifices  of  the  organs  of  generation  ;  i,  orifice  of  the  anus ;  I,  foot ; 
«,  caudal  extremity. 

^Eolidce,  or  Eolidce. 
Animal  with  papillose  gills,  arranged  along  the  sides  of  the  back ; 
tentacles  sheathless,  non-retractile  ;  lingual  teeth  0.1.0  ;  ramifications 
of  the  stomach  and  liver  extending  into  the  dorsal  papillae ;  excretory 
orifices  on  the  right  side ;  skin  smooth,  without  spicula ;  no  distinct 
mantle. 

The  genera  included  in  this  family  are — Eolis,  Glaucus,  Fiona, 
Embhtonia,  Proctonotus,  Anliopa,  Hcrrnaa,  Alderia. 


Eolis  [Eolidio^  f*unl*ri. 


Eolis  {Tergipcs)  tacinulalus. 


Eolis  (Oavolina)  peregrina. 


Olaucus  (Laniogerus)  El/ortii.    Dc  Bbinville. 
a,  the  mouth  ;  6,  the  branchial  cirrhi. 


Phyllirhoidtt. 

Animal  pelagic,  footless  (apodal),  compressed,  swimming  freely,  with 
a  fin-like  tail ;  tentacles  two,  dorsal ;  no  branchijc ;  lingual  teeth  in  a 
single  series ;  stomach  furnished  with  elongated  cceca ;  orifices  on  the 
right  side ;  sexes  united. 

This  family  has  but  one  genus,  Phillyroc  (Eurydia,  Esch.). 

Elysiadie. 

Animal  shellless,  limaciform,  with  no  distinct  mantle  or  breathing 
organ  ;  respiration  performed  by  the  ciliated  surface  of  the  body ; 
mouth  armed  with  a  single  series  of  lingual  teeth  ;  stomach  central ; 
vent  median,  sub-central;  hepatic  organs  branched,  extending  the 
length  of  the  body,  and  opening  into  the  sides  of  the  stomach ;  sexes 
united  ;  male  and  ovarian  orifices  below  the  right  eye  ;  female  orifice 
in  the  middle  of  the  right  side  ;  heart  with  an  auricle  behind,  and 
traces  of  an  arterial  and  venous  system ;  eyes  sessile  on  the  sides  of 
the  head ;  tentacles  simple  or  obsolete.  The  genera  of  this  family 
are — Acteonia,  Cenia,  Limapontia,  Elysia. 

(We  are  indebted  for  the  chief  part  of  this  article  to  the  yet  un- 
published introduction  to  Messrs.  Alder  and  Hancock's  work  on  the 
'  British  Nudibranchiata,'  which  the  authors  have  kindly  permitted  us 
to  use.  Of  this  work  Messrs.  Forbes  and  Hanley,  in  the  '  History  of 
British  Mollusca,'  say  that  "  it  is  one  of  the  most  beautiful  and 
perfectly  executed  works  of  which  zoological  science  can  boast.") 

NULLIPORA.  [Corallinace*.] 

NUMB-FISH,  a  name  for  the  Torpedo.    [Electricity  or  Organic 

Beings.] 
NUMENIUS.  [Abou-Hannes.] 
NUMIDA.  [Pavonidje.] 
NUMMULITES.  [Foraminifera.] 

NUPHAR,  a  genus  of  Plants  belonging  to  the  natural  order 
Nymphceacece.  It  has  a  calyx  composed  of  five  or  six  petal-like  sepals ; 
the  petals  10  to  18,  much  smaller  than  the  sepals  ;  the  stamens  inde- 
finite, which,  as  well  as  the  sepals  and  petals,  are  inserted  into  the 
base  of  the  torus,  so  that  the  fruit  appears  as  if  it  were  superior. 
The  stigmas  are  from  10  to  18,  and  radiated.  Carpels  10  to  18,  inclosed 
within  the  torus.  The  species,  like  those  of  the  last  genus,  are  elegant 
aquatic  plants,  and  differ  from  them  in  appearance  by  their  yellow 
flowers.  There  are  several  species  growing  in  various  parts  of  Europe 
and  America.  Of  these  the  N.  lutea,  Yellow  Water-Lily,  is  the  most 
common.  It  has  a  calyx  of  5  sepals ;  the  stigmas  are  entire,  16-  to  20- 
rayed,  deeply  umbilieated ;  the  leaves  ovato-cordate;  the  lobes  approxi- 
mate; the  petioles  triquetrous  with  acute  angles.  This  plant  is  a 
native  throughout  Europe  and  in  Siberia,  and  is  also  found  iu  North 
America.  The  flowers  have  a  strong  smell,  like  that  of  brandy,  and 
in  many  parts  of  the  country  the  fruits  are  called  Brandy-Bottles. 
There  is  a  species  very  much  resembling  this  in  all  points,  except 
that  it  is  about  half  the  size  ;  it  is  called  N.  pumila,  Dwarf  Yellow 
Water-Lily.  It  is  a  native  of  the  North  of  Germany,  Lapland,  Norway, 
and  Scotland.  There  are  five  or  six  other  species,  all  of  them  natives 
of  ponds  and  ditches  of  fresh  water.  There  is  a  North  American 
species,  N.  advena,  which  grows  in  salt  water  as  well  as  fresh,  and  is 
very  plentiful  about  Philadelphia  and  also  in  Canada. 

NUSSIERITE,  a  Mineral  which  occurs  in  crystals  almost  lenticu- 
lar. Primary  form  a  rhomboid.  It  is  generally  found  implanteq 
in  mammillary  masses.  Colour  yellow,  grayish,  or  greenish.  Streak 
yellowish-white,  grayish.  Fracture  somewhat  conchoidal.  H&rduess 
4-0.    Lustre  greasy,  feeble.    Specific  gravity  5  0415.    Found  iu  tko 
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mine  of  Nussiere,  noar  Beaujcu,  dopartmont  of  tho  Rh6no,  Franca 
The  following  is  the  analysis  by  Barruel : — 


Phosphate  of  Lead 
Phosphate  of  Limo 
Chloride  of  Lead 
Arscniato  of  Irou 


50-40 

22-20 
7-05 

G-ro 


-t)2-75 


NUTCRACKER.  [Nucifraga.] 
NUTHATCH.  [Sitta.] 
NUTMEG-.  [Mykistioa. 

NUTRITION.  One  of  the  chief  differences  between  inorganic  and 
organic  bodies  is,  that  the  former  retain  their  form  and  other  charac- 
ters by  a  passive  resistance  to  change ;  the  latter  by  a  constaut  change 
of  their  particles,  in  which  those  that  in  the  constant  actions  of  life 
or  by  the  influence  of  external  agents  have  been  destroyed,  are  replaced 
by  others  similar  to  themselves.  This  constant  change  is  effected  by 
the  process  of  nutrition.  Nutrition  is  the  last  step  of  tho  general 
process  of  assimilation,  by  which  living  bodies  convert  the  materials 
which  they  derive  from  their  food  into  substances  like  their  own,  aud 
appropriate  the  materials  thus  changed  to  their  own  increase  or  repair. 
The  several  nutritive  matters  received  into  the  living  body  are  variously 
altered  by  digestion,  absorption,  respiration,  and  by  all  the  other 
changes  which  the  blood  or  other  fluid  undergoes  in  its  passage  to  the 
several  parts  of  the  frame ;  these  changes  constitute  the  process  of 
assimilation,  at  the  end  of  which  each  part  of  the  body  abstracts  from 
the  general  and  homogeneous  mass  of  nutritive  fluid  that  which  is 
required  for  its  own  growth  or  repair  ;  muscle  abstracting  particles  to 
form  muscle,  nerves  from  the  same  fluid  abstracting  particles  to  form 
nerve,  and  so  on. 

That  a  constant  change  of  particles  goes  on  in  the  majority  of  the 
tissues  of  the  living  body  may  be  considered  certain.  It  is  evidently 
necessary  from  the  nature  of  the  case ;  for  the  living  body  is  exposed 
to  the  same  external  agents  as  inorganic  matter  is,  and  all  its  own 
actions  are  so  many  more  sources  of  waste  to  each  tissue.  Some 
constaut  power  of  repair  must  therefore  be  requisite  to  maintain 
living  bodies  in  a  state  of  integrity  against  these  constant  sources  of 
waste;  and  that  power  is  exerted  in  nutrition.  Its  influence  is  shown 
in  the  fact  that  the  living  body  retains  throughout  life,  or  a  great 
portion  of  it,  its  form  and  composition  less  altered  than  the  most  solid 
of  inorganic  matters  exposed  to  similar  influences.  Within  certain 
limits  also,  the  greater  the  waste  the  greater  the  nutritive  supply  :  thus, 
for  example,  by  constant  exercise  the  size  of  the  muscles,  so  far  from 
being  decreased,  is  ultimately  increased,  the  effect  of  nutrition  being 
not  only  to  replace  that  which  was  destroyed,  but  to  supply  a  certain 
quantity  more.  We  may  clearly  observe  an  application  of  the  same 
law  in  the  cuticle ;  that  in  the  palm  of  the  hand  is  more  than  twice 
as  thick  as  that  on  the  back  of  the  arm,  yet  the  former  is  subject  to 
the  most  friction ;  and  if  the  friction  of  the  palm  be  greatly  increased, 
the  cuticle,  notwithstanding  the  greater  waste,  increases  in  thickness 
in  a  yet  greater  proportion,  so  as  to  defend  the  subjacent  skin  from  the 
greater  source  of  injury  to  which  it  is  exposed. 

It  is  true  that  when  the  body  does  not  change  in  any  of  its  sensible 
qualities,  we  cannot  be  so  well  assured  of  any  change  of  particles  still 
going  on  ;  but  we  may  reasonably  assume  that  the  two  parts  of  nutri- 
tion, the  removal  of  old  and  addition  of  new  particles,  which  at  other 
times  we  trace  producing  either  an  increase  or  decrease  of  the  body,  as 
one  or  the  other  of  them  predominates,  are  exactly  balanced.  If  we 
examine,  for  example,  the  growth  of  any  hollow  organ  of  the  body,  as 
the  heart,  we  find  that  in  advancing  years  from  childhood  to  manhood, 
it  increases  not  only  in  its  whole  bulk,  but  also  in  the  size  of  its  cavities, 
and  that,  at  every  period  of  life,  the  size  of  the  cavities  and  the  thick- 
ness of  their  walls  bear  nearly  the  same  proportion.  Now,  if  only  an 
addition  were  made  to  the  exterior  of  the  heart  of  a  child,  its  whole 
bulk  would  be  increased,  but  the  size  of  its  cavities  would  be  dispro- 
portionately small.  We  must  therefore  assume  that  substance  is 
removed  from  the  interior  of  the  heart,  at  the  same  time,  though  not 
in  exactly  the  same  quantity,  that  substance  is  added  to  its  exterior. 
In  like  manner,  when  the  heart  diminishes  in  size,  as  it  usually  does 
in  persons  labouring  under  consumption,  material  must  be  at  the  same 
timo  abstracted  from  the  exterior,  and,  in  rather  a  less  proportion, 
added  to  the  interior.  Whatever  of  this  kind  is  true  of  the  larger 
organs  must  be  equally  so  of  the  small  ones  ;  so  long  as  they  preserve 
the  same  form  and  proportions,  no  change  of  size  can  take  place  without 
the  concurrence  of  the  two  processes  of  nutritive  deposition  and 
absorption  ;  when  the  former  preponderates,  the  part  will  increase  in 
size — when  the  latter  preponderates,  it  will  diminish;  the  former, 
when  connected  with  disease  is  named  Hypertrophy  [Hypertrophy, 
in  Arts  and  Sc.  Div.1,  the  latter  Atrophy.  [Atrophy,  in  Arts  and 
Sc.  Div.] 

The  coincidence  of  these  two  processes,  where  any  change  of  size 
takes  place,  being  thus  proved,  and  their  continuance,  when  no  such 
visible  change  occurs,  being  necessary,  we  may  fairly  assume  that  in 
the  latter  case,  in  the  state  of  nutritive  equilibrium,  they  still  con-  I 
tinue,  though  their  opposite  effects  being  exactly  balanced,  the 
ultimate  result  is  not  discernible.  Popular  belief,  adopting  this  idea 
as  one  of  whose  truth  there  could  be  no  possible  doubt,  has  even  ; 
assigned  the  periods  of  time  in  which  one  whole  set  of  particles  is 


removed  and  replaced.  Thoro  is  no  evidence  whatever  upon  wbich 
any  such  calculation  can  bo  made;  the  period  in  which  an  entire 
chango  iH  completed  probably  varicH  greatly  in  different  tissues  and 
different  external  circumstances,  and  in  the  bones  and  teeth  it  in  pro- 
bable that  tho  particles  onco  deposited  are  never  removed,  so  long  at 
the  animal's  size  and  other  characters  remain  unaltered. 

Tho  process  of  nutrition  is  concerned  in  the  production  of  two 
apparently  different  results— that  of  development  aud  that  of  growth. 
In  development  tho  added  particles  not  merely  increaio  the  sizo  of 
the  part,  but  produce  a  change  in  its  form  or  its  substance.  Thus,  tho 
whole  body,  with  all  its  varieties  of  tissues,  aud  through  all  its 
changes  of  form,  is  developed  by  nutrition,  from  a  small  part  of  a 
little  sac  [Reproduction],  which,  to  all  appearance,  is  composed  of 
homogeneous  materials.  In  growth  each  part  increases  by  the  pre- 
dominant deposition  of  particles  within  and  around  those  of  which  it 
was  previously  composed,  and  similar  to  them.  These  two  nutritive 
processes,  though  in  the  period  of  life  previous  to  the  adult  age  they 
are  usually  concurrent,  may  go  on  independently  of  each  other.  Thus 
the  body  may  be  deficient  in  development,  some  part  of  it  being 
monstrous,  that  is,  remaining  of  the  same  form  as  that  which  it  had 
in  the  embryonic  state  [Monster],  and  yet  with  this  defect  in  form  it 
may  increase  in  size,  for  monsters  are  commonly  well  grown ;  and,  on 
the  other  hand,  being  perfect  in  development  and  form,  the  body,  or 
some  part  of  it,  may  be  deficient  in  size.  A  dwarf  is  an  example  of 
a  defect  of  growth  ;  a  hare-lip,  a  cleft  palate,  an  anormal  unosaified 
cartilage,  are  examples  of  defects  of  development :  both  are  defects 
in  the  process  of  nutrition,  but  the  failure  is  in  each  in  a  different 
direction. 

One  of  the  most  important  facts  in  regard  to  the  process  of  nutrition, 
in  both  plants  and  animals,  is  that  all  tissues  originate  in  cells.  [CELL.] 
It  is  by  the  activity  of  these  cells  that  all  the  processes  of  nutrition 
are  carried  on.  In  plants,  they  appropriate  the  inorganic  or  mineral 
matters  aud  convert  them  into  organic.  In  animals,  they  absorb  the 
nutrient  materials  supplied  by  the  chemistry  of  the  plant-cell,  and  are 
the  great  agents  by  which  these  materials  are  first  made  subservient 
to  life,  and  afterwards  thrown  off  from  the  body.  [Animal  Kingdom  ; 
Vegetable  Kingdom.]  In  plants  the  materials  of  nutrition  are 
brought  to  the  cells  by  means  of  the  sap,  which  consists  of  water 
holding  other  materials  in  solution.  [Sap.]  In  the  higher  animals 
the  blood  is  the  great  source  of  the  materials  from  which  the  cells 
derive  their  constituents.  [Blood.] 

Thus  the  process  of  orgauic  nutrition  is  widely  different  from  that 
by  which  inorganic  masses  increase  in  size,  as  in  crystallisation,  which, 
as  in  it  alone  inorganic  matter  acquires  definite  forms  as  it  increases, 
can  alone  be  compared  with  orgauic  growth.  In  crystallisation  the 
addition  of  similar  particles  is  entirely  by  external  apposition,  and  the 
crystal  has  no  power  of  attracting  the  particles  of  any  matter  different 
from  its  own.  Organic  particles  (as  cells),  on  the  contrary,  not  only 
attract  particles  into  their  interior  spaces,  but  alter  them  on  their 
passage,  decomposing  them  from  their  previous  elementary  compo- 
sition, aud  recombining  them  into  matter  like  their  own. 

In  healthy  nutrition  each  part  appropriates  particles  similar  to  its 
own,  or  differing  according  to  certain  laws  of  development  :  in  disease, 
parts  frequently  appropriate  other  substances  than  their  own,  and  all 
the  solid  products  of  various  diseases  may  be  regarded  as  the  effects 
of  morbid  processes  of  nutrition.  Some  of  these  are  formed  according 
to  the  laws  of  normal  development,  and  are  only  morbid  because  out 
of  place,  as  cicatrices,  adhesions,  and  the  other  similar  products  of 
Bimple  inflammation  ;  others  are  produced  by  the  deposition  of  sub- 
stances different  from  any  of  those  already  existing  in  the  body,  as  in 
the  production  of  various  tumours.  The  former  are  composed  of  a 
tissue  similar  to  cellular  tissue,  but  the  injuries  of  parts  are  but 
partially  repaired  by  it,  because  the  new  tissue,  which  is  in  all  cases 
nearly  the  same,  differs  in  mauy  of  its  characters  from  that  which  it 
replaces. 

The  most  complete  exercise  of  the  process  of  nutrition  in  repairing 
injuries,  whether  from  accident  or  disease,  is  exhibited  in  the  regeneration 
of  parts,  but  in  man  aud  the  higher  animals  there  are  but  few  examples 
of  a  perfect  reproduction  of  the  injured  or  destroyed  tissue.  The 
bones  and  the  non-vascular  tissues  are  probably  the  only  instances  in 
whioh  a  tissue  destroyed  by  disease  or  internal  injury  is  replaced  by 
one  similar  to  itself. 

In  all  these  cases  of  repair  or  regeneration  of  tissue,  the  same 
prooess  of  the  effusion  of  nutritive  matter  and  the  several  stages  of 
formation  and  alteration  of  the  cells  is  gone  through  which  is  observed 
in  the  first  development  of  the  tissues.  But  the  process  fails  before 
the  higher  changes  are  accomplished,  and  the  repairing  tissue  acquires 
only  a  low  degree  of  development.  As  far  also  as  they  have  been  at 
present  examined,  the  various  morbid  growths  appear  to  be  formed  on 
a  similar  plan,  and  to  proceed  from  a  formation  of  primary  cells. 

NUTTAINIA,  a  genus  of  TrUobitea,  from  the  Silurian  Strata  of 
Tyrone.    (Portlock.)    It  occurs  also  in  England  and  Wales. 

NUTTALITE,  a  Mineral  which  occurs  crystallised.  Primary  form 
a  square  prism.  Cleavage  parallel  to  the  lateral  planes.  Fracture 
uneven.  Hardness  4'0  to  4-5.  Colour  gray.  Lustre  vitreous.  Trans- 
lucent. Specific  gravity  27  to  2-8.  It  is  found  at  Bolton  in  Mas- 
sachusetts imbedded  iu  calcareous  spar.  An  analysis  by  Thomson 
gives : — 
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Silica   37-81 

Alumina   25-10 

Lime   18-33 

Potash   7-30 

Protoxide  of  Iron   7"89 

Water   1-50 
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NUT-WEEVIL.  [Balaninus.] 
NUX-VOMICA.  [Strychnos.] 


NYCTAGINACE^E,  Nyctagins,  a  small  natural  order  of  Hypo- 
gynous  Exogenous  Plants,  belonging  to  Lindley's  Chenopodal  Alliance. 
They  have  a  tubular  often  coloured  calyx,  which  separates  from  its 
base,  the  latter  becoming  a  hard  spurious  pericarp.  The  species  are 
annuals  or  perennials  often  with  fleshy  roots,  or  shrubs  or  trees 
usually  articulated  at  the  tumid  nodes.  Mirabilis  dichotoma,  the  Marvel 
of  Peru  of  our  gardens,  may  be  taken  as  the  type  of  the  order.  M. 
Jalapa  was  at  one  time  supposed  to  be  the  plant  yielding  true  jalap. 
This  is  however  a  mistake.  [Convolvulace.e.]  The  roots  of  the 
plants  of  this  order  are  generally  purgative.  They  are  natives  of  the 
warmer  parts  of  the  world  in  either  hemisphere.  They  are  tropical 
or  subtropical.  The  order  is  related  to  Ptdygonacece,  Amarantacece,  and 
Cannabinacece.  It  contains  14  genera  and  about  100  species.  (Lindley, 
Vegetable  Kingdom.) 

NYCTERI'BIA,  a  genus  of  Parasitic  Insects  of  the  order  Diptera. 
They  are  closely  allied  to  the  Horse-Flies  (Hippoboscidcc).  They  have 
neither  wings  nor  balancers.  Their  intermediate  legs  are  connected 
at  the  base  by  a  pair  of  comb-like  organs  supposed  to  represent  wings. 
They  live  on  the  bodies  of  bats. 
NYCTERIS.  [Cheiroptera.] 
NYCTIARDEA.  [Nycticorax.] 

NYCTI'BIUS,  M.  Vieillot's  name  for  a  genus  of  Birds,  the  type  of 
which  is  the  Great  Ibijau,  the  Grand  Crapaud  Volant  de  Cayenne  of 
Buffon,  Caprimulgus  grandis  of  Latham. 

The  bill  is  very  much  depressed  and  dilated,  especially  at  the  base, 
where  it  is  furnished  with  bristles,  narrowed  and  hooked  at  the  point; 
upper  mandible  with  an  obtuse  tooth  on  each  edge,  towards  its  origin, 
very  much  developed  in  the  old  bird;  lower  mandible  larger,  with 
the  edges  curved  outwards;  gape  very  wide,  reaching  to  the  eyes;  ante- 
rior toes  united  at  the  origin  by  a  small  membrane ;  lateral  toes 
unequal ;  hallux  robust  and  flattened.  First  quill  shorter  than  the  fifth. 

N.  grandis,  the  Great  Ibijau,  is  about  the  size  of  a  stout  owl ;  total 
length  of  the  bird  rather  more  than  twelve  inches  ;  of  the  bill,  taken 
from  the  corners  of  the  mouth,  rather  more  thau  three  inches ;  tail  a 
little  graduated,  and  exceeded  by  the  wings  when  folded  by  a  few 


lines ;  plumage  brown,  speckled  with  black,  fulvous,  and  white,  princi- 
pally upon  the  back,  wings,  and  tail ;  breast  of  a  deeper  brown  thau 
the  spots ;  head,  neck,  and  lower  part  of  the  body  striped  transversely 
with  the  same  colours.  In  some  individuals  the  plumage  ia  more 
brown  than  it  is  in  others. 

Its  habits  are  solitary.  The  bird  haunts  hollow  trees,  and  prefers 
those  which  are  near  the  water. 

NYCTICEBUS.  [Lemurid*.] 

NYCTI'CORAX,  Mr.  Stephen's  name  for  a  genus  of  Gratlatores,  or 
Wading  Birds,  belonging  to  the  family  Ardeadce  (Herons  and  Cranes). 
Mr.  Swainson  has  changed  the  name  to  Nyctiardea  ;  but  besides  the 
inconvenience  arising  from  the  change,  the  generic  name  Nyctiardea 
is  a  hybrid  word  derived  from  Greek  and  Latin  roots,  and  therefore 
objectionable. 

The  genus  has  the  bill  very  strong,  rather  longer  than  the  head, 
compressed;  upper  mandible  curved  towards  the  point;  maxilla 
sulcated  for  three-fourths  of  its  length  and  emarginated  ;  culmen 
rounded ;  tomia  of  both  mandibles  straight  and  sharp,  that  of  the 
under  mandible  entering  within  the  upper  one.  Nostrils  basal,  longi- 
tudinal, placed  in  the  furrow  of  the  maxilla,  and  covered  above  by  a 
naked  membrane ;  k>res  and  orbits  naked.  Legs  of  mean  length, 
slender.  Toes  three  before  and  one  behind ;  middle  toe  shorter  than 
the  tarsus,  exterior  toe  connected  by  a  membrane  to  the  middle  one 
as  far  as  the  first  joint.  Claws  short,  falcated,  that  of  the  middle  toe 
pectinated.  Tibia  naked  for  a  short  space  above  the  tarsal  joint. 
(Gould.) 

This  form,  of  which  several  species  are  now  known,  is  widely  diffused. 
Species  occur  in  Europe,  Asia,  Africa,  and  America ;  and  have  been 
found  in  Manilla,  New  South  Wales,  and  Tierra  del  Fuego.  ■ 

N.  Europcetis,  Stephens  ;  N.  Oardeni,  Jard. ;  Ardea  Nycticorax,  Linn. 
In  the  old  birds  there  ia  no  difference  in  that  stage  of  life  between 
the  sexes.  Top  of  the  head,  back,  and  scapulars,  black  with  bluish 
and  greenish  reflections;  three  white  very  narrow  feathers,  6  or  7 
inches  in  length,  taking  their  origin  at  the  back  of  the  head  just  above 
the  nape,  and  descending  backwards ;  lower  part  of  the  back,  wings, 
and  tail,  clear  ash-colour;  forehead,  space  above  the  eyes,  throat,  front 
of  the  neck,  and  lower  parts,  white  ;  bill  black,  yellowish  at  the  base 
of  the  lower  mandible  ;  iris  red ;  feet  yellowish-green ;  length  rather 
more  than  1  foot  8  inches. 

In  the  young  of  the  year  the  three  long  nuchal  feathers  are  absent ; 
top  of  the  head,  nape,  back,  and  scapularB,  of  a  muddy  brown,  with 
longitudinal  bright-red  dashes  on  the  centre  of  each  feather;  throat 
white,  with  small  brown  spots ;  ftuV-iers  of  the  front  and  sides  of  the 
neck  yellowish,  with  wide  brown  borders ;  coverts  of  the  wings  and 
quills  ashy-brown,  marked  with  great  yellowish-white  spots  at  the 
extremity  of  each  feather ;  lower  parts  clouded  with  brown,  white,  and 
ash-colour;  middle  of  the  belly  whitish;  arete  and  point  of  the  bill 
brown,  the  rest  greenish-yellow  ;  iris  brown ;  feet  olive-brown. 

In  this  stage  it  is  the  Ardea  maculata  and  A.  Gardeni,  GmeL ;  Le 
Pouacre  and  Le  Pouacre  de  Cayenne,  Buff. ;  Scarza  Cenerino,  '  Stor. 
degl.  Ucc. ;'  and  Spotted  and  Gardenian  Heron,  Lath.  Indeed  ornitho- 
logists have  described  it  as  a  distinct  species  in  almost  every  progressive 
stage  of  plumage. 

In  the  old  state  the  bird  is  the  Bihoureau,  Roupeau,  and  Heron 
Gris  of  the  French ;  Scarza  Nitticora  of  the  Italians;  Der  Nacht-Reiher 
and  Aschgraue  Reiger  mit  3-Nacken  Federn  of  the  Germans  ;  Blaau- 
wekwak  of  the  Netherlanders ;  Night-Heron  and  Lesser  Ash-coloured 
Heron  of  the  British. 


Common  Night-Heron  (Nycticorax  Emopaut). 
Front  figure,  adult ;  back  figure,  young. 

The  Common  Night-Heron  appears  to  affect  high  situations  by  day. 
and  in  the  evening  resorts  to  the  low  lands,  marsh,  or  river-side,  lor 
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its  food,  which  consists  of  fish,  for  choice,  and  in  their  absence  of 
frogs,  mice,  and  even  insects.    The  old  French  quatrain  says : — 
"  Lc  BihOUMftU,  CKppce  do  Huron, 

Ks  aanlti  roohcri  et  on  ooUumi  haste, 

Bb  forme  out  pen  an  Heron  differente. 
Sub  lo  rlvage  il  vit,  et  environ." 

The  general  truth  of  this  picture  of  its  habits  is  borno  out  by 
moderu  observation  ;  and  its  fondness  for  perching  on  high  situations 
is  attested  by  Mr.  Gould,  who  received  a  fine  adult  specimen  which 
had  been  shot  from  a  high  tree  in  the  gardens  at  Frogmoro,  near 
Windsor.  The  nest  is  built  of  sticks  on  the  topmost  branches  of  trees, 
and  the  bird  breeds,  like  the  Common  Heron,  in  society.  Whero  there 
are  no  woods  tho  nest  has  been  found  among  reeds.  The  eggs,  four  in 
number,  are  pale  greenish-blue. 

The  distribution  of  this  bird  is  very  wide.  In  these  islands  it  is  a 
rare  visitor.  In  the  last  editions  of  Pennant,  tho  specimen  in  the 
Leverian  Museum,  which  was  Bhot  near  London,  is  noticed,  and  the 
editor  had  heard  of  another  having  been  killed  in  Suffolk ;  and  Dr. 
Latham,  in  a  note  to  tho  same  work,  records  oue  that  was  killed  at 
Cliefden  in  Buckinghamshire.  He  adds  that  it  is  common  in  Spain 
and  about  Gibraltar,  and  that  it  inhabits  China  and  India;  and  falls 
into  the  general  error,  as  it  now  seems  to  be  considered,  that  the  North 
American  species  is  identical  with  it. 

Montagu  notices  a  specimen  shot  on  the  Ouse  near  Ampthill,  and 
another  (a  young  bird,  Gardenian  Heron)  was  shot  near  Thame,  in 
Oxfordshire,  by  Lord  Kirkwall.  Bewick  took  his  figure  from  a  speci- 
men in  the  Wycliffe  Museum.  Two  came  under  the  observation  of 
Mr.  Selby  : — one  shot  by  the  Earl  of  Home,  at  the  Hirsel,  near  Cold-  i 
stream,  in  1823;  and  another,  now  iu  Sir  W.  Jardine's  museum,  killed  I 
about  two  years  afterwards  in  the  neighbourhood  of  Dumfries.  It 
appears  iu  Mr.  Thompson's  Irish  List.  Ho  saw  a  specimen  in  Dublin 
which,  he  was  informed,  was  sent  to  the  bird-preserver,  in  whose 
possession  it  was  in  a  fresh  state,  from  Letterkenuy,  early  in  1834. 

NYCTINOMUS.  [Cheiroptera.] 

NYCTIORNIS.  [Meropick.] 

NYCTOPHILUS.  [Cheiroptera.] 

NYL-GHAU.  [Antilope.e.] 

NYMPHA'CEA.  [Malacology.] 

NYMPH^EA,  a  genus  of  Plants  the  type  of  the  natural  order 
Nymphaxiccce.  It  has  a  calyx  of  4  sepals  girding  the  base  of  the  torus. 
The  petals,  16  to  2S,  adnate  to  the  torus,  elevated  about  the  ovary 
and  covering  the  same,  and  therefore  at  first  sight  appearing  inserted 
into  it.  The  stamens  are  numerous,  disposed  in  many  series,  and 
inserted  in  a  similar  way  above  the  petals.  There  are  upwards  of  20 
species  of  this  genus  described.  They  have  all  large  floating  leaves,  with 
white,  red,  or  blue  flowers,  which  appear  at  the  surface  of  the  water. 

N.  ccerulea,  Blue  Water-Lily,  has  peltate  nearly  entire  leaves  with- 
out dots,  glabrous  on  both  surfaces,  and  2-lobed  at  the  base,  the  lobes 
free;  the  anther  with  an  appendage  at  the  apex  ;  the  stigmas  lG-rayed. 
This  plant  is  a  native  of  Lower  Egypt  in  rice-grounds  and  canals 
about  Rosetta,  Damietta,  and  Cairo.  The  flowers  are  very  fragrant, 
and  from  its  frequent  representation  in  the  sculptures  of  Egypt,  it 
appears  to  have  been  regarded  as  a  sacred  plant  by  the  ancient 
Egyptians. 

N.  edulis,  the  Eatable  Water-Lily,  has  peltate  broad  oval  entire 
leaves,  with  the  under  surface  pubescent.  This  plant  is  a  native  of 
the  East  Indies,  in  wet  fenny  districts.  Its  flowers  are  small,  and 
white  or  reddish.  Like  all  the  species,  it  has  large  pear-shaped  roots, 
which  contain  an  abundance  of  starch,  and  they  are  consequently  used 
as  articles  of  diet.  The  seeds  also  of  a  species  nearly  allied  to  this, 
the  N.  rubra,  which  has  deep-red  flowers,  are  also  used  as  an  article  of 
diet.  Its  flowers  also  are  held  in  superstitious  veneration  by  the 
Hindoos  in  the  districts  of  the  East  Indies  iu  which  it  grows. 

N.  pubescens  has  peltate,  sharply-toothed  leaves,  orbicularly  reni- 
fornj,  with  the  under  surface  pubescent  and  spotted,  and  the  lobes 
roundish.  It  is  a  native  of  the  East  Indies,  Malabar,  Moluccas,  Trau- 
quebar,  Ceylon,  Java,  and  has  been  also  found  at  Waree  and  Acra  on 
the  western  coast  of  Africa.  This  plant  is  called  Lotos  throughout 
India,  and  is  held  sacred  by  the  Hindoos.  Its  flowers  are  of  a  beauti- 
ful white.  They  expand  during  the  day  and  close  at  night,  and  exhale 
a  strong  vinous  odour. 

K.  Lotus,  the  Egyptian  Lotos,  has  peltate  leaves,  sharply  serrated  ; 
the  under  surface  is  pilose  at  the  nerves,  and  pubescent  between  them. 
This  plant  is  a  native  of  Egypt,  and  grows  in  slow-running  streams, 
especially  in  the  Nile  near  Kosetta  and  Damietta,  and  is  found  in  rice- 
fields  during  the  time  they  are  under  water.  It  has  large  white 
flowers,  with  the  sepals  red  at  the  margins.  The  roots  are  large,  tuber- 
ous, and  eatable.  The  seeds  dried  were  made  into  a  bread  by  the 
ancient  Egyptians,  and  the  roots  were  employed  in  the  same  manner. 
This  plant  is  regarded  with  superstitious  veneration  by  the  Egyptians. 
It  resembles  the  Nelumbo  of  the  Hindoos,  a  plant  belonging  to  the 
same  natural  order,  and  called  the  True  or  East  Indian  Lotos.  The 
latter  has  always  been  regarded  as  the  emblem  of  fertility.  Lotos  is 
a  name  applied  to  various  plants  by  the  ancients.  The  Lotos  of  the 
Lotophagi  was  the  Zizyphus  Lotos  ;  that  of  Homer  and  Dioscorides.  a 
species  of  Lotus,  or  Trifolium.  The  Lotus  of  Hippocrates  is  the  Cdtis 
Austialts;  and  the  Italian  Lotos  is  the  Diospyrus  Lotus. 

N.  alba,  the  Common  White  Water-Lily,  lias  cordate  quite  entire 


loaves;  tho  stigmas  10- rayed,  the  lays  ascendinc  'Ibis  plant  is  a 
native  of  ditches,  ponds,  and  lakes  throughout  Europe,  un  l  is  abund- 
ant in  Great  Britain.  Tho  flowers  are  white,  ond,  according  to 
LinnoouH,  open  themselves  iu  tho  morning  at  ceven  o'clock,  and  clone 
them  at  four  o'clock  in  the  evening.  This  plant  is  very  deservedly 
highly  esteemed  as  tho  most  beautiful  of  European  plants.  It  ■ 
frequently  accompanied  with  tho  yellow  water-lily,  aud  the  two 
together  give  an  exceedingly  graceful  appearance  to  tho  water*  they 
occupy.  Tho  roots  of  the  White  Water-Lily  contain  an  astringent 
principle,  which  renders  them  useful  iu  dyeing.  They  also  contain 
starch,  and  on  this  account  Hwino  feed  on  them,  although  other  animals 
reject  them.  The  whole  plant  was  at  ono  time  regarded  as  medicinal, 
but  is  now  seldom  employed  by  medical  men,  although  it  has  a  popu- 
lar reputation  as  a  remedy  in  many  diseases.  There  is'  a  variety  of 
this  plant  occasionally  met  with,  called  N.  alba  minor,  which  hat. 
smaller  flowers  and  loaves  than  the  species. 

TV.  odorata,  Sweet-Scented  Water-Lily,  has  cordate  quite  entire 
leaves,  with  the  nerves  and  veins  on  the  under  surface  very  prominent ; 
tho  stigmas  10-  to  20-rayed  ;  tho  rays  erect,  indexed  at  the  top.  This 
plant  is  a  native  of  North  America  from  Cauada  to  the  Carolinas  ;  it 
is  found  in  deep  ditches  and  slow-running  rivers.  This  plant  is  often 
confounded  with  the  European  Lily,  but  it  is  quite  distinct.  Its 
flowers  are  white  tinged  with  red,  very  fragrant ;  they  open  in  the 
morning,  and  close  at  noon.  The  root  is  astringent,  and  much  more 
powerful  than  the  last  species.  It  contains  tannin  and  gallic  acid,  and 
a  decoction  of  the  root  gives  a  black  precipitate  with  sulphate  of  iron. 
The  root  is  used  by  medical  men  in  America  as  an  astringent,  and  is 
employed  by  the  people  for  making  poultices. 

NYMPHyEA'CEvE,  a  natural  order  of  Aquatic  Plants,  with  floating 
leaves  aud  solitary  flowers,  found  in  all  the  hot  and  temperate  part* 
of  the  world.  They  usually  have  4  sepals  and  many  petals,  which 
latter  gradually  contract  into  stamens,  indefinite  iu  number,  aud  either 
hypogynous  or  adherent  to  the  sides  of  the  carpels.  The  ovary  is 
superior,  divided  internally  into  numerous  cells,  to  whose  sides  adhere 
many  seeds,  containing  an  abundance  of  albumen  and  a  small  embryo 
external  to  it :  the  stigmas  radiate  from  the  apex  of  the  ovary.  Tho 
order  differs  from  llanunculactcc  in  the  consolidation  of  its  carpels, 
from  Papaveraeea  iu  the  placentation  not  being  parietal,  and  from 
Ndambiacew  in  the  want  of  a  large  truncated  disc  containing  mono- 
spermous  acheuia.  The  stems  of  these  plants  are  fleshy  rhizomata, 
rooting  in  tho  mud  at  the  bottom  of  the  waters  in  which  they  grow  ; 
and  their  woody  tissue  is  so  loosely  disposed  among  the  cellular,  as  to 


White  Water-Lily  (Xymphaa  tlba). 
1,  the  ovary  oEwhich  are  Eecu  the  scars  left  by  the  uetals  ioJ  stamen*  t* 
raovd  from  it;  2,  a  seed- 
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have  given  rise  to  a  controversy  concerning  the  real  nature  of  the 
plan  on  which  it  is  arranged,  most  writers  considering,  with  us,  that 
it  is  exogenous,  while  others  refer  it  to  the  endogenous  type.  The 
species  of  this  order  are  generally  plants  of  great  beauty,  either  the 
flowers  or  the  leaves  being  of  unusual  size.  The  White  Water-Lily 
{Nympltcea  c<Z6a)[NYMPHiEA]  and  the  Yellow  (Nuphar  Zu(eu»f.)[NuFHAR] 
of  our  own  rivers  and  ponds  are  among  the  fiuest  specimens  of  floral 
developmeut  in  these  latitudes ;  in  other  countries  both  their  size 
and  colour  are  augmented,  brilliant  tints  of  blue  and  crimson  being 
added  to  the  pure  white  of  our  native  species,  and  the  most  delicious 
odour  being  also  emitted.  In  Demerara  grows  the  Victoria  regia, 
whose  flowers  have  a  diameter  of  15  inches,  while  the  leaves  are  as 
much  as  6  ^  feet  across.  [Water-Lily.]  In  the  East  Indies  the  Earyalc 
ferox  emulates  the  Victoria  in  the  size  of  the  leaves,  but  its  flowers 
are  small  and  inconspicuous.  [Euryale.]  In  both  these  plants  the 
farinaceous  seeds  are  used  for  food.  Bavclaya  is  another  genus  belong- 
ing to  this  order.    The  five  genera  contain  about  50  species. 

NYMPHICUS.  [Psittacidjs.] 

NYROCA.  [Ducks.] 

NYSSO'NID^E,  a  family  of  Hymenopterous  Insects  belonging  to  the 
section  Fussorcs.  This  family  is  thus  characterised  by  Latreille : — 
Labium  either  entirely  or  for  the  most  part  hidden  ;  the  maxilla;  and 
labium  do  not  form  a  proboscis ;  mandibles  without  any  internal 
notch ;  head  moderately  large :  abdomen  either  conical  or  somewhat 
ovate,  and  with  a  short  peduncle ;  antennas  filiform,  with  the  first  joint 
but  slightly  elongated. 

The  principal  character  which  distinguishes  this  family  from  its 
congeners  is  the  absence  of  a  notch  on  the  inner  side  of  the  mandibles. 
It  contains  the  following  genera  : — Aslala,  Nysson,  Oxybelus,  Nitcla, 
and  Pison. 

In  the  first  of  these  genera,  Astala  of  Latreille,  the  eyes  are  largo 
and  of  an  oval  form,  converging  at  the  vertex,  and  in  the  male  sex 
meeting;  the  mandibles  are  bifid  at  the  apex  ;  the  anterior  pair  of 
wings  have  one  narrow,  short,  and  appendiculated  marginal  cell,  and 
three  submarginal  cells,  of  which  the  first  is  narrow,  longitudinal, 
divided  obliquely  near  the  middle  by  an  obsolete  nervure  that  ruus 
from  the  base  of  the  stigma  to  the  middle  of  the  first  transverso-cubital ; 
the  second  submarginal  cell  is  triangular,  and  receives  both  the  recur- 


rent nervines;  the  third  is  very  distant  from  the  apex  of  the  wing; 
the  legs  are  moderately  long  and  very  spinous  in  the  female. 

Astala  Hoops  (Schrauk)  is  about  half  an  inch  in  "length  ;  the  head, 
thorax,  and  legs  are  black,  and  the  body  is  red,  with  a  black  tip  and 
a  small  spot  of  black  at  the  base.  This  species  is  found  in  various 
parts  of  England  aud  on  the  Continent,  but  appears  to  be  local.  The 
female  builds  her  nest  in  the  ground,  and  is  said  to  select  the  burrow 
formed  by  some  other  insect  for  the  purpose.  Mr.  Shuckard,  iu  his 
excellent  work  on  the  '  British  Fossorial  Hyraenoptera,'  states  that  the 
males  are  much  more  abundant  than  the  females  ;  and  whenever  he 
succeeded  in  capturing  the  latter  with  its  prey,  he  always  found  it  to 
consist  of  the  larva;  of  Penlatoma  bidens.  Mr.  Curtis  has  captured 
specimens  laden  with  the  larva;  of  Pentatoma  prasina,  and  a  little  bee 
(Epeolus  variegalus)  is  preyed  upon  by  the  Astata  to  feed  her  larvaa. 

In  the  genus  Nysson  (Latreille)  the  anterior  wing  has  three  sub- 
marginal  cells ;  the  second  cell  receives  both  recurrent  nervures,  and 
is  petiolated;  the  first  submarginal  cell  is  considerably  longer  than  the 
two  others ;  the  mandibles  are  terminated  by  a  simple  point ;  the  eyes 
are  oval  and  prominent.  Five  species  of  this  genus  are  recorded  as 
British. 

The  genus  O.iybelus  (Latreille)  is  distinguished  by  the  eye  being 
oval  and  slightly  prominent ;  the  antenna;  short  and  arcuated  ;  the 
anterior  pair  of  wings  have  a  narrow  marginal  cell  slightly  appendi- 
culated, and  one  submarginal  cell,  which  receives  a  single  recurrent 
nervure  ;  abdomen  short.  Eight  species  of  this  genu3  are  described  in 
Mr.  Shuckard's  work.  The  most  common  is  the  0.  uniglu.rn.is,  an 
insect  about  a  quarter  of  an  inch  in  length  ;  black,  with  a  row  of  white 
spots  on  each  side  of  the  abdomen,  and  with  the  tibiae  aud  tarsi  red. 
It  preys  upon  flies,  which  it  carries  by  its  hind  legs  to  deposit  in  the 
burrow  iu  which  the  young  are  reared. 

The  genus  Nitela  (Latreille)  differs  from  the  last  in  having  the 
antenna)  longer  and  nearly  straight,  aud  with  the  second  and  third 
joints  of  equal  length.  Like  Oxybclus,  it  has  but  one  submarginal 
cell;  the  mandibles  are  bifid  at  the  apex  ;  there  are  no  protuberances 
on  the  thorax,  nor  spines  on  the  legs. 

Iu  the  genus  Pison  (Spinola)  the  eye3  are  emarginated ;  there  are 
three  submarginal  cells  to  the  anterior  pair  of  wings  ;  the  second  cell 
is  very  small,  petiolated,  and  receives  two  recurrent  nervures, 
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fjAK.  [Qoercus.] 

u  OAK-BEAUTY.  [Biston.] 

OBSIDIAN  (called  by  the  Romans  Obsidianus  Lapis;  by  the 
Greeks,  'Oifio^os  Ai'0os),  a  Mineral,  probably  of  volcanic  origin,  and  so 
called,  as  stated  by  Pliny  ('Hist.  Nat.,'  xxxvi.  26)  from  a  person  named 
Obsidius,  who  first  found  it  in  Ethiopia.  This  substance  occurs  in  beds, 
in  large  and  rolled  masses,  aud  in  small  grains.  Its  structure  is  com- 
pact. Fracture  large,  conchoidal.  Hardness  6  0  to  7'0.  Scratches 
glass.  Brittle.  Colour  greenish,  grayish,  or  brownish  black.  Lustre 
vitreous.  Opaque.  Translucent  on  the  edges.  Specific  gravity  2'34 
to  2-39. 

Obsidian  iu  the  form  of  little  grains  of  the  size  of  peas,  and  of  a 
pearly  white  colour,  and  consisting  of  very  thin  concentric  layers,  has 
beeu  found  at  Marekan  in  the  Gulf  of  Kamtchatka.  This  variety  has 
been  called  Marekanite. 

Pliny  says  that  gems  aud  sometimes  whole  statues  were  made  of 
obsidian  :  he  also  speaks  of  four  elephants  of  obsidian  which  were 
dedicated  by  Augustus  in  the  Temple  of  Concord.  Statues  were  also 
made  of  it  by  the  Egyptians. 

Before  the  blow-pipe,  it  swells  up  strongly,  and  fuses  into  a  trans- 
parent glass.  It  occurs  in  veins  and  beds  traversing  rocks,  in  many 
parts  of  Europe,  Asia,  and  America,  and  in  the  neighbourhood  of 
most  volcanoes. 

The  analyses  of  different  varieties  of  Obsidian  differ  considerably  : 
the  following  analyses  of  Marekanite,  and  of  Obsidian  from  Cerro  de 
las  Navagas,  are  by  Klaproth  and  Vauquelin  respectively  : — 

Marekanite.  Obsidian. 

Silica   77-50  78-0 

Alumina  11-75  10-0 

Soda  7-00  — 

Potash  —  6-0 

Oxide  of  Iron      .       .       .    .     1'25  3-6 

Lime  0-50  1*0 

Water  0-50  — 

 98-5   98-6 

OCEANIA.  [AcULEPHiE.] 
OCEANIC  SNAIL.  [Janthina.] 
OCE'ANUS.  [Nautilidje.] 
OCELOT.  [Felice.] 

OCHNA'CE^E,  a  small  natural  order  of  Plants  nearly  allied  to 
Putaceie,  and  remarkable  for  their  fleshy  carpels  being  elevated  upon 
an  enlarged  succulent  receptacle.    They  are  shrubs,  inhabiting  the 


tropics  of  either  hemisphere,  with  shining  evergreen  leaves,  showy 
yellow  flowers,  with  5  or  10  stamens,  whose  anthers  open  by  pores  at 
the  point.  They  appear  to  be  possessed  of  tonic  and  astringent  quali- 
ties. The  order  contains  6  genera  and  82  species.  It  is  related  to 
Rosacea,  Geraniaceai,  Simurabaccce,  and  Xanthoxylaceaz. 

OCHRA,  or  OKRO,  a  Plant  of  which  the  fruit  is  used  as  a  vegetable 
iu  the  West  Indies,  the  United  States,  and  in  South  America,  and 
which  is  remarkable  for  the  similarity  of  its  name  to  the  vegetable 
called  Ochra  by  the  Greeks,  but  which  has  not  been  ascertained  by 
botanists.  The  names  by  which  the  produce  of  the  New  World  is 
distinguished  in  the  works  of  Marcgrave  and  Piso  are  Quingombo 
and  Quigombo,  and  in  the  later  works  by  that  of  Gombo,  and 
Gombaut,  or  Gotnbeau.  It  is  possible  therefore  that  a  classical  name, 
which  was  not  otherwise  engaged,  may  have  been  applied  to  a  new 
vegetable,  and,  as  has  been  the  case  in  many  instances,  without  any 
attempt  being  made  to  identify  the  plaut  named  with  that  which  had 
been  described  by  classical  authors.  This  plaut  is  the  Hibiscus 
esculentus  of  authors.  [Hieiscos.] 

OCHRE,  Hydrated  Sesquioxide  of  Iron.  [Iron.] 

O'CHREA.  [Stipules.] 

OCTO'CERA,  M.  De  Blainville's  name  for  the  first  family  of  his 
order  Crypiodibranchiata,  containing  the  genus  Octopus. 

OCTODON.     [HYSTRICID2E  ;  MURIDjE.] 

OCTOLASM1S.  [Cirripedia.] 
OCTOMERIS.  [Cirripedia.] 

OCTOPODA,  or  OCTOPODIDiE,  a  family  of  Cephalopodous 
Mollusca,  to  which  the  genera  Octopus,  Eledone,  Philonexis,  and 
A rgonauta  belong.  It  has  the  following  characters  :—  Animal  short, 
bursiform,  ordiuarily  deprived  of  fins ;  head  very  distinct ;  8  sessile 
arms,  generally  nearly  equal,  and  furnished  with  simple  suckers; 
naked  or  testaceous ;  no  internal  testaceous  rudiment,  but  only  two 
small  cartilaginous  pieces  in  some  species. 

Professor  Owen,  in  common  with  other  zoologists,  divides  the 
Octopods  into  two  groups  or  families,  the  Testacea  and  the  Nuda. 

The  Testacea  consist  of  the  genera  Argonauta  and  Bellerophon. 
[Bellerophon  ;  Cephalopoda.] 

The  Nuda  comprise  the  genera  Eledone  and  Octopus. 

Argonauta  (Linnaeus). — The  best  known  species  of  this  genus  is 
called  the  Paper-Nautilus,  or  Paper-Sailor.  It  is  the  NauWAoj  or 
Navrmbs  of  Aristotle.  ('Hist.  Anim.,'  iv.  i.)  The  Argonauta  has 
the  following  characters  : — Body  oblong,  rounded ;  mantle  adhering 
posteriorly  to  the  head ;  first  or  dorsal  pair  of  arms  dilated  and 
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membranous  at  tho  extremity.  Funnel  without  a  valve,  but  articu-  ' 
luted  at  its  base  by  two  ball-and-socket  joiutH  to  tho  inner  Hides  of 
the  mantle.  Hranchial  hearts  with  ll  why  appendages.  No  internal 
horny  or  testaceous  rudiments;  but  an  external  monothalamous  sym- 
Uietrical  shell,  containing,  but  not  attached  to,  the  body  of  the  animal, 
which  also  deposits  its  eggs  in  the  cavity  of  tho  shell.  (Owon.) 

Argonauta  Argo  has  been  from  tho  earliest  periods  an  object  of  great 
interest  to  zoologists,  in  consequence  of  tho  accounts  of  its  sailor-like 
habits  handed  down  to  us  from  the  ancients — wo  need  only  refer  to 
the  statements  of  Aristotle,  Pliny,  iElian,  Oppian,  and  others — and  in 
consequence  of  the  difference  of  opinion  entertained  with  regard  to 
the  inhabitant  of  tho  shell  by  naturalists ;  some  holding  that  tho 
Cephalopod  found  in  it  was  a  mere  parasite,  or,  even  worse,  a  pirate 
that  had  destroyed  tho  legitimate  owner  aud  possessed  himself  of  tho 
shell;  and  others,  that  the  auimal  was  the  lawful  possessor  and 
original  constructor  of  it. 

Among  those  who  supported  the  former  opinion  wero  Lamarck, 
De  Montfort,  Ranzani,  Poli,  and  De  Ferrussac,  to  say  nothing  of 
Cuvier,  the  inclination  of  whose  mind  evidently  was  that  the  shell 
belonged  to  the  animal,  though  he  only  designates  the  opinion  of  those 
who  held  the  contrary  as  extremely  problematical.  Professor  Owen 
appears  to  have  been  early  inclined  to  this  view  of  tho  subject. 
Dr.  Leach,  M.  Rafinesque,  M.  De  Blainville,  and  Dr.  Gray  stand  con- 
spicuous among  those  who  denied  that  the  Ocythoc  found  in  tho  shells 
of  the  genus  Argonauta  of  Liumcns  was  the  constructor  of  the  shell,  j 

The  reasouing  of  those  who  held  that  the  Argonautic  Cephalopod 
was  the  constructor  of  the  shell  appears  to  have  been  based  upon  the 
numbers  found  always  fitting  the  shell,  aud,  in  the  case  of  Poli  and 
De  Ferrussac,  upon  the  supposed  discovery  of  the  animal  and  shell  in 
the  egg. 

Those  who  opposed  these  views,  or  still  doubted,  were  struck  with 
the  supposed  anomaly  which  would  be  manifested  if  the  cephalopod 
r.ally  were  the  natural  inhabitant.  Evidence  that  the  animal  was  not 
affixed  to  the  shell  had  been  given  over  and  over  again,  till  it  became 
largely  cumulative,  and  had  never  been  controverted.  The  animal 
had  been  seen  to  quit  it  when  alive,  and  to  fall  out  when  dead  by  its 
own  weight  upon  reversing  the  shell.  How  then  was  the  shell  to  bo 
secreted  ?  Again,  the  specimens  found  in  the  greater  majority  of  the 
shells  were  apparently  females,  and  placed  upon  a  great  mass  of  eggs, 
which  filled  up  at  least  all  the  spiral  part  of  the  shell  ;  aud  on  these 
the  body  of  the  animal  rested.  An  Octopus,  nearly  allied  to  Ocythoe, 
was  caught  in  the  Madras  Roads  with  its  veutricose  body  firmly  im- 
bedded in  a  ghee-bowl ;  and  Octopus  arenarius  had  been  found  in  a 
Dolium.  These  and  other  facts,  with  which  we  will  not  weary  the 
reader,  seemed  very  powerful ;  but  if  any  credence  is  to  be  given  to 
the  carefully-conducted  experiments  of  the  lady  whose  valuable 
observations  we  shall  now  proceed  to  notice  (and,  after  strict  scrutiny, 
we  see  no  reason  to  view  them  with  the  slightest  suspicion),  the 
question  is  now  set  at  rest,  though  it  was  not  by  Poli,  who  must,  if 
this  lady's  experiments  were  correctly  made  and  accurately  reported, 
have  been  in  error  when  he  supposed  that  he  saw  the  animal  and  shell 
in  the  egg. 

In  1836  Madame  Jeannette  Power  laid  before  the  academy  at  Catania 
her  '  03servazione  Fisiche  sopra  il  Polpo  dell'  Argonauta  Argo,'  in 
which,  after  a  long  and  careful  course  of  inquiry,  she  declared  the 
following  results  : — 1st,  that  the  cephalopodous  mollusc  usually  found 
thei  ein  is  the  constructor  of  the  shell  which  it  inhabits  ;  2nd,  the 
clearing  up  of  the  doubts  with  regard  to  the  first  development  of  its  , 
eggs  ;  3rd,  new  facts  respecting  its  habits. 

In  order  to  obtain  the  data  from  which  Madame  Power  came  to  her  i 
important  conclusions,  she  had  cages  constructed  which  were  eight 
palms  long  and  four  palms  broad,  with  a  convenient  interval  (three  or  j 
four  lines;  between  the  bars,  which  allowed  the  water  to  enter  freely  j 
when  placed  in  the  sea,  whilst  the  escape  of  the  auimal  was  prevented.  j 
Madame  Power  placed  these  cages  on  a  shallow  bottom  in  the  sea  near 
the  citadel  of  Messina,  where  sho  could  examine  them  undisturbed, 
aud  inclosed  in  them  a  number  of  living  Argonauts,  which  she  supplied 
every  two  or  three  days  with  food,  consisting  of  naked  and  testaceous 
molluscs. 

The  following  is  this  lady's  description  of  the  Ciphalopod  of  the 
Argonaut : — "  It  is  furnished  with  eight  arms,  having  on  each  two 
rows  of  suckers ;  the  first  two  arms  are  more  robust  than  the  others, 
aud  should  be  so,  because  they  serve  as  masts  to  support  the  sails,  j 
which,  spread  out,  act  before  the  wind  as  such.  At  the  base  they  j 
have  on  the  inferior  sides  the  double  row  of  suckers,  like  the  other 
six ;  but  from  the  inferior  row,  at  about  an  inch  from  the  base  in 
adults,  a  rather  furrowed  membrane  begins  to  develop  itself,  which 
extends  as  far  as  the  tip  of  the  arm,  and,  holdiug  it  bent,  it  can  no 
longer  execute  the  office  of  a  rowing  arm,  but  is  employed  by  the 
animal  as  a  sail.  These  sails  are  so  large  that,  when  turned  backwards 
and  pressed  against  the  shell,  they  can  entirely  cover  and  protect  it. 
Thus,  as  far  as  I  can  conclude,  the  true  office  of  these  sails  is  exactly 
that  of  keeping  themselves  applied  to  the  shell  at  all  times,  iu  reserve 
for  the  moment  when  the  animal,  coming  to  the  surface  of  the  water, 
removes  them,  and,  spreading  them,  raises  them  as  sails.  In  fact,  the 
series  of'  suckers  of  the  sail-arms,  when  the  membrane  of  the  sails  is 
wrapped  about  the  shell,  is  placed  exactly  over  the  keel  of  it  in  such 
a  manner  that  each  sucker  corresponds  to  each  point  in  which  the 


ribs  of  tho  shell  terminate,  until  they  reach  tho  two  margins  of  tho 
spiral." 

Madamo  Power  compares  these  sails  with  the  two  wing  like  lobes  of 
the  mantle  of  Oy/inva  [Cyimi.kid.k],  not  only  from  tho  manner  in  which 
thoy  cover  the  shell,  but  because  sho  has  reason  to  believe  that  the 
formation  of  the  shell  is  tho  result  of  a  transudation  from  the  mem- 
brane of  tho  lailf,  the  corrugations  of  which,  in  secreting  tho  calcareous 
matter,  may  bo  the  cause  of  the  ribbed  form  of  tin;  shed. 

This  consideration,  she  remarks,  may  weigh  in  obviating  tho  diffi- 
culties of  those  who  cannot  imagine  how  a  shell  containing  a  cepha- 
lopod should  present  no  resemblance  with  the  folds  of  the  animal 
compressed  within  it.  For  if  they  would  consider  it  the  result  of  a 
calcareous  deposition  of  tho  membrane  of  the  sails,  tin  y  would  find 
not  only  the  series  of  little  points  corresponding  to  the  suckers,  which 
adapt  themselves  to  the  keel  of  the  spiral,  but  an  explanation  of  the 
disposition  of  tho  ribs,  and  of  the  smooth  and  paper-like  condition  of 
the  shell. 

Tho  sail,  when  spread  out,  presents,  according  to  Madame  Power,  a 
silvery  surface,  speckled  with  concentric  circles  of  spots,  with  a  black 
spot  in  the  middle,  surrounded  with  a  beautiful  gold  colour ;  this  and 
the  vicinity  of  the  suckers  along  the  keel  and  the  spiral  assume  a 
purple  colour  so  vivid  that  it  approaches  that  of  the  Janthina.  The 
mouth,  the  head,  the  bag,  and  the  branchia;,  did  not  present  Madamo 
Power  with  any  novelty  beyond  what  had  been  already  well  described 
by  naturalists,  and  which  is  common  to  the  Cuttles  and  the  Cala- 
maries ;  but  she  makes  two  observations  with  regard  to  the  funnel, 
which  sho  believes  to  be  new  :  that  it  fulfils  the  office  of  a  pump 
or  proboscis  rather  than  that  of  a  funnel,  and  that  the  animal  employs 
it,  when  swimming  with  its  arms  on  the  surface  of  the  water,  as  a 
helm,  elongating  it  in  front  of  the  widest  part  of  the  shell,  at  the  same 
time  that  the  spiral  serves  as  a  prow. 

" Reflecting,"  says  Madame  Power,  "on  the  delicacy  and  fragility 
of  the  shells,  and  wishing  to  trace  tho  cause  of  their  being  so  rarely 
seen  broken,  I  determined  to  touch  one  whilst  its  poulp,  or  animal, 
was  within  ;  and  taking  it  dexterously  between  my  fingers,  to  learn 
what  degree  of  flexibility  it  would  admit,  I  discovered  that  it  wa3 
extremely  pliant,  so  much  so  as  to  admit  of  the  two  extremities  of 
the  great  curve  being  brought  into  contact  without  breaking ;  and 
indeed  shells  so  fragile  ought  to  possess  this  flexibility,  in  order  that 
they  might  not  be  continually  liable  to  be  broken  in  pieces  by  the 
restless  aud  uninterrupted  movements  of  their  poulps,  as  well  as  by  the 
shocks  which  they  would  be  likely  to  suffer  in  the  depths  during  a 
stormy  sea.  In  this  case  it  would  prove  very  unfortunate  for  them, 
as  they  are  not  capable  of  forming  an  entire  new  shell. 

"  Having  ascertained  the  flexibility  of  the  shell  whilst  the  living 
animal  was  within,  I  immersed  some  empty  ones  which  had  been 
exposed  to  the  air  for  some  time  in  fresh  water,  and,  at  the  end  of 
three  days,  found  them  as  pliant  and  flexible  as  at  first. 

"  As  regai-ds  the  connection  between  the  auimal  and  the  shell  in 
which  it  is  housed,  I  have  not  found  any  ligament  or  muscle  which 
connects  them  ;  while  the  sac  is  simply  held  by  the  turning  of  the 
end  of  the  spiral,  from  which  it  may  be  easily  separated ;  and  it 
appears  that  the  tight  adhesion  of  the  sac  against  the  internal  surface 
of  the  ribs  of  the  shell  is  sufficient  to  hold  it  attached.  Moreover 
the  external  superposition  of  the  sail-arms  keeps  the  shell  firmly  upon 
the  poulp." 

Madame  Power  states  that  Argonauta  Argo  in  its  natural  state  is 
to  be  found  in  the  neighbourhood  of  Messina,  and  even  in  the  port, 
almost  all  the  year  through,  in  larger  or  smaller  numbers.  Their  true 
season  she  considers  to  be  autumnal,  or  in  the  months  of  September, 
October,  and  November.  It  may  be,  in  her  opinion,  either  because 
the  current  brings  them  at  that  time,  or  that  food  is  more  plentiful, 
or  because  it  may  be  the  season  of  their  fecundation.  They  are  seen 
in  the  most  muddy  parts  of  the  port  and  where  the  anchored  boats 
lie  thickest.  When  the  Argonauts  are  on  the  surface  of  the  water,  if 
they  observe  any  person,  they  fold  the  sail-arms  over  the  shell  and 
stow  the  rowing-Arms  inside  it :  then  they  sink  to  the  bottom.  If 
they  are  beneath  the  surface,  they  eject  ink,  like  other  cophalopods, 
to  make  the  water  turbid,  thus  gaining  time  to  hide  themselves  in  the 
mud. 

Those  in  the  cage,  when  closely  pursued,  would,  after  ejecting  thair 
ink,  spirt  out  water  from  the  tube,  and  then  shrink  into  the  shell, 
which  was  covered  with  the  sails.  At  first  the  appearauce  was  silvery, 
but  instantly  afterwards  a  purple  colour  would  spread  along  the 
suckers  over  the  whole  of  the  keel  and  spiral,  and  concentric  circles  of 
spots  would  show  themselves  upon  the  two  surfaces. 

During  calms  and  when  the  water  was  quiet,  they  would,  if  not 
conscious  of  being  observed,  exhibit  their  many  beauties,  rowing  along, 
their  full  sails  tinged  with  elegant  colours,  resting  the  extremities  of 
the  sail-arms  on  the  two  sides  of  the  shell  or  embracing  the  shell 
with  them.  Sometimes,  when  pressed  by  hunger,  they  would  coma 
almost  to  the  surface  of  the  water,  and  when  Madame  Power  offered 
them  food,  they  would  snatch  it  out  of  her  hands  and  greedily 
devour  it. 

With  regard  to  the  formatiou  of  the  shell  by  the  young  Argonaut, 
Madame  Power  repeated  the  experiments  of  Poli  iu  the  company  of 
Dr.  Anastasio  Cocco  of  Messina  and  other  persons,  but  nothing  more 
was  found  than  a  group  of  eggs  in  each  individual,  similar  to  millet- 
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seeds,  perfectly  white  and  transparent,  attached  by  filaments  of  a 
brilliant  gluten  to  a  common  stem  of  the  same  substance.  Three  days 
after  the  flint  observation,  on  visiting  an  Argonaut,  little  poulps  were 
found  in  the  shell  of  the  parent,  developed,  but  without  shell,  and 
resembling  worms,  having  at  the  inferior  extremity  a  spot  of  a  brown 
colour,  with  some  smaller  spots  disposed  laterally.  These,  when 
examined  by  the  microscope,  were  considered  to  be  the  viscera  of  the 
animal.  After  the  three  days  the  young  poulps  began  to  exhibit 
bud-like  prominences,  with  two  rows  of  obscure  point?,  which  were 
the  rudiments  of  the  arms  and  suckers.  The  other  arms  began  to  be 
distinguishable  some  days  after  the  sailing-arms,  and  on  the  sixth  day 
they  had  already  formed  the  first  lamina  of  the  shell,  which  was 
exceedingly  soft,  yielding  to  the  least  pressure  of  the  finger.  The 
eggs  are  attached  to  the  interior  of  the  spire,  and  when  excluded 
remain  between  the  roof  of  the  spire  and  the  mantle  of  the  mother. 
From  these  observations  Madame  Power  concludes  that  the  newly- 
born  poulp  has  no  shell.  The  observations  of  Poli  therefore  do  not 
correspond  with  the  experiments  made  by  Madame  Power ;  and  the 
lady  adds,  with  characteristic  modesty,  "  If  I  were  not  speaking  of  so 
celebrated  a  man,  I  should  venture  to  say  that  the  internal  membrane 
of  the  egg  was  mistaken  by  him  for  the  supposed  rudiment  of  the  shell." 

Madame  Power,  wishing  to  discover  whether  the  little  poulp  could, 
without  extraneous  aid,  begin  to  work  the  structure  of  its  shell,  or 
whether  the  parent  assisted  in  the  original  formation,  cautiously  cut 
off  the  spire  of  divers  Argonauts  at  the  time  of  their  fecundation. 
In  the  direction  of  its  axis  .she  found  in  one  a  little  new-born  poulp 
rolled  up  near  the  apex.  Upon  attentive  observation  she  perceived 
that  between  it  and  the  bottom  of  the  spire  of  the  parent-shell  there 
was  a  thin  membrane,  disposed  in  the  same  form  as  the  curve  of  the 
spire,  and  fitted  to  the  rolled-up  little  poulp,  as  if  the  gluten  in  which 
the  whole  infant  mollusc  was  embedded,  pressed  between  it  and  the 
end  of  the  spire,  became  consolidated  iuto  a  fine  membrane  in  the 
same  form  as  the  spire,  and  embraced  the  young  poulp. 

In  September,  183.5,  Madame  Power  inclosed  in  ber  cage  some 
Argonauts  at  the  time  of  their  fecundation,  taking  care  to  examine 
them  every  fourth  day  carefully,  for  their  irritability  is  such  that  they 
die  if  handled  much.  They  were  placed  in  a  basin,  and  the  observer 
was  so  posted  that  they  could  not  see  her. 

On  the  14th  Madame  Power  found  in  one  of  the  shells  a  little 
poulp  14  lines  long.  Other  shells  were  searched ;  and  in  some,  little 
poulps  were  found,  in  others  none.  On  the  18th  two  parent  poulps 
were  dead.  In  the  shell  of  that  wherein  she  had  first  seen  the  little 
poulp  she  found  that  it  had  already  passed  into  the  spire.  On  the 
24th,  upon  examination  of  this  same  shell,  the  little  poulp  was  found 
already  covered  with  its  thin  shell,  which  was  3 4  lines  iu  length. 
This  little  auiraal  appeared  to  be  completely  formed,  and  its  shell  had 
the  form  of  the  spire  in  which  it  had  been  framed. 

All  the  experiments  made  by  Madame  Power  had  the  same  results  ; 
her  inference  is,  that  the  young  Argonaut,  when  excluded  from  the 
egg,  is  naked ;  that  it  is  progressively  developed  in  the  end  of  the 
spire  of  the  parent ;  and  that  after  a  certain  period  it  goes  on  forming 
the  shell. 

As  far  as  Madame  Power  ha3  observed,  not  more  than  two  or  three 
eggs  develop  themselves  at  the  same  time ;  and  when  the  young  have 
grown  to  the  length  of  nine  lines,  they  successively  inclose  themselves 
in  the  spiral  of  the  parent,  where  the  other  arms  are  thrown  out  in 
the  manner  of  buds.  The  young  one  takes  three  days  to  arrive  at  the 
length  of  nine  lines,  and  four  in  the  spiral  to  develop  itself.  The 
parent  retains  the  young  one  three  more  days  under  her,  and  then 
ejects  it  from  the  shell. 

An  attempt  was  made  by  Madame  Power  to  produce  the  develop- 
ment of  the  eggs  as  far  as  the  production  of  the  young  poulp,  without 
the  aid  of  the  mother,  by  suspending  them  in  a  fine  linen  bag  in  sea- 
water,  which  was  changed  thrice  in  the  day.  This  attempt  failed ;  the 
eggs  swelled  indeed,  but  it  was  the  tumidity  of  putrefaction. 

Madame  Power  concludes  from  this  experiment  that  the  glutinous 
material  iu  which  the  young  are  enveloped  in  the  spire  of  the  parent 
conduces  to  their  development;  and  this  material  being  evidently  a 
parental  secretion,  it  may  be  said  that  without  her  aid  the  eggs  could 
not  be  developed,  and  the  young  shell  could  not  have  its  foundation 
laid  iu  the  end  of  the  spire. 

We  shall  now  let  Madame  Power  speak  for  herself.  "  In  spite  of 
these  successful  experiments  in  favour  of  the  shell  being  the  property 
of  the  poulp  of  the  Argonaut,  I  was  anxious  to  be  assured  of  the  fact 
in  a  manner  not  hitherto  attempted  by  others.  '  If  the  Argonaut,' 
said  I,  '  constructs  its  own  shell,  it  ought  to  be  able  to  repair  fracture.' 
Although  Signor  Eanzani  had  said  that  it  was  not  to  be  believed  that 
these  r/bulps  of  the  Argonaut  should  be  so  ill  provided  with  means 
necessary  for  the  preservation  of  their  existence,  that  if  the  first  habi- 
tation should  be  broken  or  lost,  they  cannot  construct  another  ;  still 
I  thought,  from  his  mode  of  expression,  that  he  had  never  himself 
made  experiments  in  proof  of  this.  Moreover  I,  who  had  made  experi- 
ments on  a  hundred  of  these  molluscs,  have  found  that,  when  they  have 
lost  their  shell,  they  are  incapable  of  constructing  another,  and  die;  * 

*  Aristotle  speaks  of  the  shell  as  being  like  a  hollow  pectcn  [xrui),  and  not 
r»  urally  adherent  to  the  polypus.  He  also  states  that  it  feeds  very  frequently 
near  the  land,  so  that  it  is  thrown  by  the  waves  upon  the  sard,  when  the  shell 
dipping  from  it,  it  is  caught,  and  dies  on  land.    ('  Hist,  Anim.,'  iv.  1.) 


but  I  broko  in  several  places  the  shells  of  twenty-six  individuals, 
and,  to  my  great  satisfaction,  found,  after  thirteen  days,  the  fractures 
healed  in  all  the  survivors,  which  were  not  more  than  three.  The 
newly-secreted  portion  was  stouter  thau  the  uninjured  part  of  the 
shell,  but  not  so  white ;  it  looked  also  a  little  rough  and  disturbed, 
neither  did  it  present  the  usual  risings,  and,  instead  of  ribs,  it  had 
some  longitudinal  furrows.  Being  desirous  of  observing  in  what 
manner  the  animal  operated  in  repairing  the  broken  shell,  I  took  one 
the  day  after  the  first  experiment,  and  found  that  the  aperture  was 
covered  by  a  thin  glutinous  lamina,  which,  somewhat  in  the  manner 
of  a  cobweb,  unites  the  two  margins  of  the  broken  shell.  The  next 
day  the  lamina  was,  to  a  certain  degree,  thickened  and  more  opaque, 
till,  at  the  expiration  of  ten  or  twelve  days,  the  new  piece  had  become 
quite  calcareous.  Whilst  the  Argonaut  was  in  the  act  of  mending 
the  fractures  in  its  shell,  I  am  quite  sure  that  it  applied  the  sails 
to  the  shell  and  wrinkled  them  upon  it,  and  by  this  movement  I  con- 
sidered that  the  glutinous  secretion  which  finally  became  calcareous 
was  deposited." 

So  far  Madame  Power  has  shown  that  the  Argonaut  has  the  power 
of  repairing  fractures  in  the  shell,  like  other  Tcstacea,  though  not 
exactly  by  the  same  means;  but  she  noticed  another  power,  which  she 
states  that,  as  far  as  she  knows,  has  not  been  observed  in  other  testa- 
ceans.  She  found  that  whenever  the  animal  which  is  going  to  repair 
its  habitation  can  find  pieces  of  other  Argonaut  shells,  it  takes,  by 
means  of  its  sail-arm,  a  fitting  piece  of  broken  shell  and  holds  it  in  the 
fractured  place,  till  it  has  secreted  the  material  necessary  for  the  firm 
attachment  of  the  fragment,  thus  saving  the  expense  and  trouble  of  a 
secretion  for  supplying  the  whole  area  of  the  fractured  aperture. 
"  After  such  a  series  of  experiments,"  says  Madame  Power,  "  it  seems 
to  be  sufficiently  proved  that  the  poulp  of  the  Argonaut  is  the  con- 
structor of  the  shell  in  which  it  lives,  and  out  of  which  it  cannot  exist 
long." 

Now,  though  there  may  appear  in  the  account  of  these  experiments 
evidence  of  their  having  been  drawn  up  by  one  not  deeply  versed  in 
zoology,  there  is  an  air  of  truth  and  sincerity  about  them  that  makes 
them  to  us  as  valuable  at  least  as  any  that  could  have  beeu  the  result 
of  the  inquiries  of  a  more  learned  observer.  Madame  Power  indeed 
has,  in  our  opinion,  come  to  a  somewhat  hasty  conclusion  that  these 
animals  are  hermaphrodites,  because  all  those  that  were  examined 
by  her  (more  than  a  hundred)  were  furnished  with  eggs;  but  this 
inference  is  evidently  not  deemed  conclusive  by  her,  for  she  states  her 
intention  of  making  careful  anatomical  researches  on  this  subject,  which 
she  had  not  enjoyed  the  opportunity  of  making  when  she  wrote. 

In  a  second  paper,  with  the  title  of  '  Nuove  Osservazione  sulle 
Uovo  del  Polpo  dell'  Argonauta  Argo,'  by  the  same  lady,  she  makes 
the  following  observations  on  the  progressive  development  of  the 
young  Argonaut.  The  egg  was  at  first  white  and  transparent;  no 
structure  was  discernible  in  it.  After  fifteen  days  it  presented 
spots  of  a  beautiful  red.  In  ten  days  more  the  poulp  could  be  dis- 
cerned through  the  epidermis  of  the  egg.  Then  the  poulp  began  to 
break  through  that  iuvolucrum,  and  to  the  naked  eye  presented  an 
elliptical  form,  with  the  eyes  and  mouth,  and  a  very  transparent 
membrane  which  forms  the  mantle.  Towards  the  mouth  some  small 
and  almost  imperceptible  filaments  were  observed,  which  Madame 
Power  supposed  to  be  the  rudiments  of  the  branchioe.  The  poulps 
were  now  naked,  but  in  twelve  days  from  that  time,  on  visiting  them 
again,  some  were  found  which  had  already  formed  their  shell,  and  the 
parent  retained  them  and  nourished  them  with  her  gelatinous  secretion, 
as  Madame  Power  had  already  stated  in  her  Memoir  published  in  the 
12th  volume  of  the  '  Transactions  of  the  Gioenian  Academy.' 

Captain  Philip  Parker  King,  R.N.,  during  his  well-known  voyage, 
met  with  some  specimens  of  Argonauta  in  a  rather  curious  way;  and 
though  he  expresses  his  opinion  with  much  modesty,  it  is  plain  what 
the  inclination  of  that  opinion  was. 

"  On  our  passage  from  Santos  to  St.  Catherine's,  in  lat.  28°  south, 
we  caught,"  says  Captain  King,  "  a  Dolphin  (Coryphcena),  the  maw  of 
which  I  found  filled  with  shells  of  Argonauta  tuberculosa,*  and  all  con- 
taining the  Octopus  Ocythoe  that  has  been  always  found  as  its  inhabitant. 
Most  of  the  specimens  were  crushed  by  the  narrow  passage  into  the 
stomach,  but  the  smaller  ones  were  quite  perfect,  and  had  been  so 
recently  swallowed  that  I  was  enabled  to  preserve  several  of  various 
sizes  containing  the  animal.  To  some  of  them  was  attached  a  nidus 
of  eggs,  which  was  deposited  between  the  animal  and  the  spire.  The 
shells  varied  in  size  from  two-thirds  of  an  inch  to  two  and  a  half  inches 
in  length;  each  contained  an  Octopus,  the  bulk  and  shape  of  which 
were  so  completely  adapted  to  that  of  the  shell,  that  it  seemed  as  if 
the  shell  increased  with  the  animal's  growth.  When  so  many  learned 
naturalists  have  differed  so  materially  as  to  the  character  of  the 
inhabitants  of  the  Argonauta,  it  would  be  presumption  in  me  to 
express  an  opinion ;  I  therefore  merely  mention  the  fact,  and  state 
that  in  no  specimen  did  there  appear  to  be  any  connection  between 
the  animal  and  the  shell."  ('  Voyages  of  the  Adventure  and  Beagle,' 
vol.  i.  p.  106.)  We  had  an  opportunity  of  examining  the  specimens 
above  alluded  to  soon  after  Captain  King's  return,  and  they  bore  out 
in  every  particular  the  description  given  by  him. 

M.  D'Orbiguy  ('Voyage  daus  l'Ame'rique  Meridionale ')  came  to  a 

«  A.  rufa  of  Oiren. 


OCTOPODA. 


OCTOPODA. 


«6 


conclusion  in  favour  of  the  animal  being  tho  constructor  of  the  shell, 
and  consequently  against  tho  parasitic  theory,  from  observations  made 
by  him  on  Argonauta  hians. 

In  1837,  M.  Rang,  on  his  return  from  Algiers,  whoro  ho  had  been 
observing  these  animals,  had  an  intorviow  with  M.  1  )e  Blainvillo,  wlio 
had  then  the  observations  which  Madame  Power  had  just  mudo  in  hi* 
hands ;  and,  in  April  of  that  year,  M.  De  Blainville  road  his  elaborate 
Report,  and  afterwards  published  it,  with  additional  dissertations,  in 
the  form  of  a  memoir  or  letter,  in  the  third  numbor  of  the  '  Annales 
Franchises  et  Etrangores  d'Anatomie  et  do  Physiologic'  His  argu- 
ments in  favour  of  parasitism  appear  to  be  based  on  tho  following 
data : — 1,  That  tho  same  species  of  Cephalopod  is  not  always  found  in 
the  same  species  of  shell.  2,  That  the  natural  position  of  the  animal 
in  tho  shell  varies,  the  back  of  the  animal  being  sometimes  next  tho 
outer  wall  of  the  shell,  sometimes  next  tho  involuted  spire.  3,  That 
the  animal  does  not  occupy  the  posterior  part  of  the  shell.  4,  That  the 
form  of  the  animal  and  of  its  parts  offers  no  concordance  or  analogy 
with  tho  shell.  5,  That  the  shell  is  too  opaque  to  have  permitted  tho 
influence  of  light  in  the  development  of  the  coloured  pigment  in  tho 
mantle  of  the  cephalopod  of  the  Argonaut.  6,  That  it  is  very  far 
from  being  true  that  the  argonaut-shell  possesses  the  flexibility  and 
elasticity  requisite  to  harmonise  with  the  locomotive  and  respiratory 
movements  of  the  animal.  7,  That  the  animal  suffers  no  appearance 
of  inconvenience  when  deprived  of  its  shell.  8,  That  a  cephalopod 
has  been  discovered  in  the  Sicilian  seas  like  that  which  inhabits  tho 
Argonaut,  but  without  a  shell.  These  data  are  designated  by  Pro- 
fessor Owen,  to  whose  observations  we  shall  presently  advert,  as  false 
facts,  with  the  exception  of  the  third,  which  is  only  partially  false, 
being  true  when  stated  with  reference  to  the  more  mature  animal  only. 
The  other  arguments  of  M.  De  Blainville  are  noticed  by  Professor 
Owen  as  founded  on  undoubted  or  admissible  facts ;  but  tho  Professor 
denies  the  conclusion  drawn  by  M.  De  Blainville. 

M.  Sander  Rang  in  consequence  of  the  appoarancc  of  M.  De  Blain- 
ville's  memoir  or  letter,  published  in  Guorin's  '  Magasin  de  Zoologie ' 
a  very  interesting  paper  under  the  titlo  of  '  Documents  pour  servir  a 
l'Histoiro  Naturelle  des  Cephalopods  Oyptodibranches.'  In  this 
memoir  M.  Rang's  observations  are  confirmatory  —  1,  of  Madame 
Power's  statement  that  the  siphon  is  applied  to  the  part  of  the  shell 
opposite  the  involuted  spire ;  2,  of  the  accuracy  of  her  description  of 
the  relative  position  of  the  so-called  sails  of  the  Argonaut  with  refer- 
ence to  the  shell ;  3,  of  her  discovery  of  the  faculty  possessed  by  the 
animal  of  repairing  the  shell,  and  many  other  points. 

No  one  will  refuse  to  M.  Rang  the  acknowledgment  that  he  is  not 
only  a  very  accurate  observer,  but  that  he  is  well  versed  in  tho  natural 
history  and  anatomy  of  the  Mollusca  generally ;  so  that  here  at  least 
no  doubt  can  be  thrown  on  the  observations. 

In  February,  1839,  a  highly  interesting  and  valuable  series  of  speci- 
mens of  the  Paper  Nautilus  (Argonauta  Argo)  consisting  of  the 
animals  and  their  shells  of  varions  sizes,  of  ova  in  various  stages  of 
development,  and  of  fractured  shells  in  different  stages  of  reparation, 
were  exhibited  to  the  Zoological  Society  of  London,  and  commented 
on  by  Professor  Owen,  to  whom  they  had  been  transmitted  for  that 
purpose  by  Madame  Power,  who  had  formed  the  collection  in  Sicily, 
in  1838.  In  the  course  of  his  comments  the  Professor  went  at  large 
into  the  subject,  and  in  addition  to  the  observations  above  alluded  to 
with  regard  to  the  alleged  false  facts  and  admissible  facts  whereon  M. 
De  Blainville  had  founded  his  reasoning,  combated  at  great  length, 
and,  in  our  opinion,  with  signal  success,  the  arguments  of  those  who 
adhered  to  what  may  be  termed  the  parasitic  opinion ;  and  recapitulated 
as  follows  the  evidence  which,  independently  of  any  preconceived  theory 
or  statement,  could  be  deduced  from  the  specimens  then  on  the  table. 

1.  The  cephalopod  of  the  Argonaut  constantly  maintains  the  same 
relative  position  in  its  shell. 

2.  The  young  cephalopod  manifests  the  same  concordance  between 
the  form  of  its  body  and  that  of  the  shell,  and  the  same  perfect 
adaptation  of  the  one  to  the  other  as  do  the  young  of  other  testaceous 
molluscs. 

8.  The  young  cephalopod  entirely  fills  the  cavity  of  its  shell;  the 
fundus  of  the  sac  begins  to  be  withdrawn  from  the  apex  of  the  shell 
only  when  the  ovarium  begins  to  enlarge  under  the  sexual  stimulus. 

4.  The  shell  of  the  Argonaut  corresponds  in  size  with  that  of  its 
inhabitant,  whatever  be  the  differences  of  the  latter  in  that  respect. 
(The  observations  of  Poli,  of  Prevost,  of  King,  and  of  Owen,  are  to 
the  same  effect.) 

5.  The  shell  of  the  Argonaut  possesses  all  the  requisite  flexibility 
and  elasticity  which  the  mechanism  of  respiration  and  locomotion  in 
the  inhabitant  requires  ;  it  is  also  permeable  to  light. 

C.  The  cephalopod  inhabiting  the  Argonaut  repairs  the  fractures  of 
its  shell  with  a  material  having  the  same  chemical  composition  as  the 
original  shell,  and  differing  in  mechanical  properties  only  in  being  a 
little  more  opaque. 

7.  The  repairing  material  is  laid  on  from  without  the  shell,  as  it 
should  be  according  to  the  theory  of  the  function  of  the  membranous 
arms  as  calcifying  organs. 

8.  When  the  embryo  of  the  Argonaut  has  reached  an  advanced  stage 
of  development  in  ovo,  neither  the  membranous  arms  nor  shell  are 
developed. 

0.  The  shell  of  the  Argonaut  docs  not  present  any  defined  nucleus. 
hat.  hist.  div.  vol.  rv. 


Professor  Owon  concluded  a  most  elaborate  cornrnoutary  by  ■tatllia 
that  ho  regarded  tho  facta  already  ascertained  to  bo  dochtive  in  proof 
that  tho  cephalopod  was  tho  true  fabricator  of  the  shell;  and  tlnm,  in 
our  opinion,  is  set  at  rest — principally  by  tho  experiments  of  Madatno 
Powor — a  question  which  hod  divided  tho  opinions  of  zoologists  from 
tho  timo  of  Aristotle,  who  left  the  subject  with  tho  following  acknow- 
ledgment : — "  But  as  touching  tho  generation  and  growth  of  the  shell, 
nothing  is  as  yet  exactly  determined."  • 

M.  Rang's  account  of  the  locomotion  of  Argonauta  Argo  is  most 
intorosting.  When  the  animal  was  at  rest,  and  contracted  within  its 
shell,  it  exhibited  tho  appearance  figured  below. 


Argonauta  Argo  contracted  within  its  shell,  and  the  membrane  of  the  sail- 
arms  partially  Covering  it.  The  eggs  \urc  never  soon  by  M.  Hang  in  the  place 
■where  they  arc  represented,  but  much  more  within  the  opening.  (Hang.) 

"To  return  to  the  description  of  our  poulp,"  says  M.  Rang,  "which 
we  left  contracted  within  the  argonaut-shell,  and  watching  with  an 
attentive  eye  what  took  place  around  it,  we  saw  it  extending  itself 
from  out  its  shell,  and  protruding  six  of  its  arms ;  then  it  threw  itself 
into  violent  motion,  and  travelled  over  the  basin  in  all  directions,  often 
dashing  itself  against  the  sides.  In  these  different  movements  the 
body  leant  a  little  towards  the  anterior  part  of  the  shell ;  and  the  long 
Blender  arms,  very  much  extended  and  collected  into  a  close  bundle, 
were  carried  before  it,  as  well  as  the  tube,  which  showed  itself  open 
and  protruded.  The  locomotion  was  effected  in  the  ordinary  manner 
of  poulp3,  the  movement  being  backwards  by  means  of  the  contraction 
of  the  sac  and  the  expulsion  of  water  through  the  siphon.  The  dis- 
position of  the  animal  and  shell  is  the  most  favourable  for  accelerating 
the  motion  of  the  creature.  The  lightness  of  the  shell ;  its  narrow 
and  keeled  form ;  its  width,  which  is  smallest  at  the  part  presented 
first  for  cleaving  the  water ;  the  membrane  smoothing  over  all  inequa- 
lities of  the  shell ;  the  bundle  of  arms  extending  behind  so  as  to  offer 
the  least  possible  resistance ;  the  two  arm3  stretched  like  a  bridge  over 
the  cavity  where  the  eggs  are,  as  if  to  throw  off  the  water  from  that 
cavity ; — all  these  adaptations  concur  to  facilitate  the  gliding  of  the 
animal  through  the  medium  in  which  it  is  to  move." 

M.  Rang  thought  that  he  perceived  in  the  movements  of  the  animal, 
when  in  open  water,  that  it  had  its  back  uppermost,  and  consequently 
the  tube  below,  but  he  did  not  constantly  see  it  so ;  he  observed  it 
however  with  more  certainty  in  specimens  of  poulps  whose  arms  had 
been  deprived  of  their  membranes. 

The  animal  which  they  had  been  watching,  as  above  described, 
fatigued  by  its  efforts  in  a  confined  space,  and  perhaps  injured  by  the 
shocks  which  it  had  sustained  in  coming  in  contact  with  tho  side  of 
the  basin,  allowed  itself  to  sink  to  the  bottom,  and  half  contracted 
itself  in  order  to  take  repose  ;  soon  after  which  it  exhibited  another 
and  unexpected  spectacle.  Fixing  some  of  the  acetabula  of  its  fore 
arms  upon  the  bottom  of  the  basin,  it  erected  itself  upon  its  head, 
spreading  out  its  disc,  and  carrying  the  shell  straijht  above  it  in  the 
normal  position  of  the  shells  of  gastropods ;  then,  beginning  to  crawl, 
it  presented  the  appearance  of  a  pectinibranchiate  mollusc,  as  M.  Rang 
had  remarked  in  the  note  to  the  Academy  of  Sciences.  Half  drawn 
back  into  its  shell,  the  animal  appeared  to  crawl  upon  its  disc,  the 
palmatures  of  which  were  a  little  raised  to  follow  the  movements  of 
its  arms.  The  body  was  hidden  in  the  shell;  the  siphon,  placed  in  the 
anterior  part  of  it,  was  turned  forwards  ;  the  arms  which  were  at 
liberty  were  very  much  protruded  and  twisted  round,  two  before  and 
two  on  each  side ;  the  base  of  the  two  large  arms  seemed  to  prolong 
backwards  the  locomotive  surface,  and  then  rising  along  the  keel  they 
again  covered  it  with  their  large  membranes,  as  when  the  poulp  was 
swimming  in  deep  water.  "  Thus,"  continues  M.  Rang,  "  this  mollusc, 
at  once  pelagic  and  littoral,  presents  a  most  singular  anomaly ;  when 
it  swims  at  the  surface  of  the  water  having  its  ventral  part  lowermost, 

"  '  Hist.  Anim.,'  ix.  37  ;  where  a  detailed  account  of  the  locomotion  of  the 
Nautilus,  its  sailing,  &c,  is  given. 
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and  when  it  crawla  along  the  bottom  having  it,  on  the  contrary,  upper- 
most; two  things  which  are  completely  contrary  to  what  we  see 


Disposition  of  the  shell  and  animal  when  moving  through  the  water  in  the 
direction  of  the  arrow.  (Rang.) 


Argonaulo  Argo,  moving  on  its  head  «*  the  bottom.  fRang.) 


among  the  pelagic  molluscs  on  the  one  hand,  and  the  littoral  molluscs 

on  the  other." 

The  progress  of  the  animal  when  moving  as  last  represented  was 
slow,  and  it  worked  itself  onwards  like  the  gaateropodous  molluscs. 
M.  Rang  remarks  that  the  reptation  was  only  apparent,  for  the  suckers 
really  caused  the  motion. 

When  the  poulp  was  at  the  point  of  death  it  drew  in  by  slow 
degrees  its  large  arms  and  their  membranes,  and  contracted  them 
upon  themselves  and  all  the  other  arms,  so  as  to  obstruct  the  opening 
of  the  shell.  At  this  moment  the  shell  was  moved,  and  the  poulp 
separated  itself  from  it,  not  voluntarily  but  accidentally,  for  it  no 
longer  held  it  in  any  way.  It  appeared  at  first  to  become  a  little 
reanimated,  made  some  movements  in  the  basin  upon  its  head,  then 
fell  from  weakness,  and  soon  died.  All  this  passed  in  less  than  ten 
minutes. 

A  beautiful  series  of  preparations  of  this  animal  exists  in  the  museum 
of  the  Royal  College  of  Surgeons. 


Sheila  of  Argonautd  Argo.    a,  young. 


Shells  of  Argouauta  tuberculosa,    a,  a,  young. 

Several  species  are  already  known  ;  and  the  specific  characters  rest 
in  great  measure  upon  the  tuberculosities  and  rib-like  elevations  on 
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the  outside  of  tho  sholl  and  on  tho  breadth  of  tho  kool.  The  absenco 
or  presence  of  projecting  pointed  processes  at  tlio  sides  of  tho  aperture 
near  tho  spiral  part  cannot  safoly  bo  roliod  on  as  a  specific  character  : 
we  possessed  both  broadkeoled  and  narrow-kooled  spocimons  (now  in 
the  British  Musoum),  in  which  tho  projecting  process  was  present  on 
one  side  of  tho  shell  and  absont  on  tho  other.  They  are  inhabitants 
of  the  seas  of  warm  latitudes,  both  littoral  and  pelagic. 

Eledone  (Aristotle ;  Leach). — Arms  provided  with  a  single  soricB  of 
seBsile  acetabula. 

B.  ventricosa  (Octopus  ventricosus,  Grant).  Body  short,  round,  tho 
eight  arms  conneoted  at  thoir  base  by  a  membrane. 


Eledone  ventricosa.    a,  Sucker  of  Eledone. 

Our  out  was  taken  from  a  beautiful  specimen  captured  at  St.  Just, 
Cornwall,  in  1822,  and  preserved  in  the  Museum  of  the  College  of 
Surgeons,  among  the  preparations  illustrative  of  natural  history  in  spirit, 
No.  164  A.  "  Its  arms  are  compressed,  and  connected  at  their  roots 
by  a  thick  web,  and  iu  the  contraction  preceding  death  they  have 
become  spirally  convoluted  in  a  very  elegant  manner  ;  the  three  upper 
or  dorsal  pairs  describing  four  gyrations,  the  ventral  pair  five ;  the 
surface  of  the  integument  is  slightly  wrinkled  and  granulate ;  it  is  of 
a  mottled  lilac  or  livid  colour  behind,  but  is  smooth  and  approaches 
to  white  on  the  opposite  aspect  of  the  arms."  ('  Catalogue,'  part  iv., 
fasc.  1.) 

Octopus  (Lam.,  UoKvirovs,  Antiq. ;  and  Leach). — Arms  provided  with 
a  double  alternate  series  of  sessile  acetabula. 

0.  vulgaris  (Sepia  octopodia,  Linn.;  Sepia  octopus,  Gmel.  Body 
Bhort  and  ovoid,  the  eight  arms  connected  at  their  base  by  a  wide 
membrane. 

It  is  found  in  the  European  seas,  and  has  been  taken  in  Great  Britain. 

This  is  the  Eight-Armed  Cuttle  of  Pennant ;  the  Poulp,  or  Preke, 
of  the  English.  Professor  Owen  has  given  a  very  good  figure  of  this 
species,  representing  it  in  the  act  of  creeping  on  the  shore,  its  body 
being  carried  vertically  in  the  reverse  position  with  the  head  down- 
wards, and  its  back  being  turned  towards  the  spectator,  upon  whom 
it  is  supposed  to  be  advancing.  ('  Cyclopaedia  of  Anatomy  and  Phy- 
siology,' vol.  i.  f.  210.)  This  is  the  cephalopod  which  is  said  to  be 
luminous  in  the  dark.  Linnaeus  quotes  Bartholinus  for  the  statement 
that  one  gave  out  so  much  light,  when  the  candle  was  taken  away, 
"  ut  totum  palatium  ardere  videretur."  It  has  also  been  alleged  that 
the  application  of  its  suckers  upon  any  part  of  the  human  body 
occasions  inflammation  and  subsequent  pain. 

Three  specimens  of  Octopus  vulgaris  are  preserved  in  spirit.  (Mus. 
ColL  Surg.,  Nos.  162,  163,  164.) 

It  was  probably  a  species  of  Octopus  that  Mr.  Beale  encountered 
while  searching  for  sheila  upon  the  rocks  of  the  Bonin  Islands.  He 
was  much  astonished  at  seeing  at  his  feet  a  most  extraordinary  looking 
animal  crawling  towards  the  surf,  which  it  had  only  just  left.  It  was 
creeping  on  its  eight  legs,  which,  from  their  soft  and  flexible  nature, 


bent  considerably  under  tho  weight  of  its  body  ;  ho  that  it  wa»  lifted 
by  tho  efforts  of  it*  tentocula  only  a  small  dihtanco  from  the  rocks. 
It  appeared  much  alarmed  at  Hoeing  him,  and  made  every  effort  to 
escape  Mr.  Boalo  endeavoured  to  stop  it  by  pressing  on  one  of  iU 
legs  with  his  foot ;  but  although  ho  used  considerable  force  for  that 
purpose,  its  strength  was  so  great  that  it  several  times  liberated  its 
mernbor,  in  spite  of  all  tho  efforts  he  could  employ  on  tho  wet  ami 
slippery  rocks.  Ho  then  laid  hold  of  ono  of  the  tentacles  with  bin 
hand,  and  held  it  firmly,  bo  that  tho  limb  appeared  as  if  it  would  be 
torn  asunder  by  tho  united  efforts  of  himself  and  tho  creature.  Ho 
then  gave  it  a  powerful  jerk,  wishing  to  disengage  it  from  the  rocks 
to  which  it  clung  so  forcibly  by  its  suckers.  This  effort  it  effectually 
resisted;  but  the  moment  after,  tho  apparently  enraged  animal  lifted 
its  head  with  its  largo  projecting  ey< ■»,  and,  loosing  its  hold  of  tho 
rocks,  suddenly  sprang  upon  Mr.  licalo's  arm,  which  he  had  previously 
bared  to  the  shoulder  for  the'  purpose  of  thrusting  it  into  holes  in  tho 
rocks  after  shells,  and  clung  with  its  suokem  to  it  with  great  power, 
endeavouring  to  get  its  beak,  which  Mr.  Beale  could  now  Bee  betwe  en 
the  roots  of  its  amis,  in  a  position  to  bite.  Mr.  Beale  declares  that  a 
sensation  of  horror  pervaded  his  wholo  frame  when  he  found  that  this 
monstrous  animal  had  fixed  itself  so  firmly  on  his  arm.  He  describ  I 
its  cold  slimy  grasp  as  extremely  sickening,  and  he  loudly  called  to 
the  captain,  who  was  also  searching  for  shells  at  some  distance,  to 
come  and  release  him  from  his  disgusting  assailant.  The  captain 
quickly  came,  and  taking  Mr.  Beale  down  to  the  boat,  during  which 
time  the  latter  was  employed  in  keeping  the  beak  of  the  Cuttl«  away 
from  his  hand,  quickly  released  him  by  destroying  his  tormentor  with 
tho  boat-knife,  when  he  disengaged  it  by  portions  at  a  time.  Mr.  Beale 
states  that  this  cephalopod  must  have  measured  across  its  expanded 
arms  about  four  feet,  whilst  its  body  was  not  bigger  than  a  lar  ge 
clenched  hand.  It  was  the  species  called  by  the  whalers  Rock-Squid, 
('  Natural  History  and  Fishery  of  the  Sperm  Whale.') 


Eight-Armed  Cuttle  {Octopus  vulgaris). 

"  The  males  of  some  species  of  Octopus  and  Eledone  are  similar  to 
the  females,  but  are  comparatively  scarce.  Only  the  females  of  many 
others  are  known,  and  every  specimen  of  the  Argonaut  hitherto 
examined  (amounting  to  many  hundreds)  has  been  of  that  sex.  Dr. 
Albert  Kolliker  has  suggested  that  the  real  males  of  the  Argonaut,  and 
also  of  Octopus  granulalus,  and  Tremoctopus  violaceiis,  are  the  Hecto- 
cotyles,  previously  mistaken  for  Parasitic  Worms.  The  Hectocotyle  of 
Octopus  granulatus  was  described  by  Cuvier,  who  obtained  several 
specimens  from  Octopods  captured  in  the  Mediterranean.  It  is  5 
inches  in  length,  and  resembles  a  detached  arm  of  the  Octopus; 
its  under  surface  being  bordered  with  40  or  50  pairs  of  alternate 
suckers. 

"The  Hectocotyle  of  Tremoctopus  was  discovered  by  Dr.  Kolliker  at 
Messina  in  1842  adhering  to  the  interior  of  the  gill  chamber  and 
funnel  of  the  poulp  ;  the  body  is  worm-like,  with  two  rows  of  suckers 
on  the  ventral  surface,  and  an  oval  appendage  at  the  posterior  end. 
The  anterior  part  of  the  back  is  fringed  with  a  double  series  of 
branchial  filaments.  Between  the  branchiae  are  two  rows  of  brown 
or  violet  spots,  like  the  pigment  cells  of  the  Tremoctopus.  The  suckers 
closely  resemble  those  of  the  Tremoctopus  in  miniature.  Between  the 
suckers  are  four  or  five  series  of  pores,  the  openings  of  minute  canals 
passing  into  the  abdominal  cavity.  The  mouth  is  at  the  anterior 
extremity,  and  is  minute  and  simple;  the  alimentary  canal  runs 
straight  through  the  body  nearly  filling  it.  The  heart  is  in  the 
middle  of  the  back,  between  the  branchiae ;  it  consists  of  an  auricle 
and  a  ventricle,  and  gives  origin  to  two  large  vessels.  There  is  also 
an  artery  and  vein  on  each  side,  giving  branches  to  the  branchial 
filaments.    A  nerve  extends  along  the  intestine,  and  one  ganglion  ha* 
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been  observed.  The  oval  sac  incloses  a  small  but  very  long  convoluted 
tube,  ending  in  a  muscular  vas  deferens ;  it  contains  innumerable 
Spermatozoa.  The  Hcclocotyle  of  the  Argonaut  was  discovered  by 
Chiajc,  who  considered  it  a  Parasitic  Worm,  and  described  it  under 
the  name  of  Trichoccphalus  acetabulars ;  it  was  again  described  by 
Costa,  who  regarded  it  as  a  "  Spermatophore  of  singular  shape,"  and 
lastly  by  Dr.  Kolliker. 

"  It  is  similar  in  form  to  the  others,  but  is  only  7  lines  in  length,  and 
has  a  filiform  appendage  in  front  6  lines  long.  It  has  two  rows  of 
alternate  suckers,  45  on  each  side,  but  no  branchiae.  The  skin  con- 
tains numerous  changeable  spots  of  red  or  violet,  like  that  of  tho 
Argonaut."    (Woodward,  Manual  of  Mollusca.) 

OCTOPUS.  [Octopoda.] 

OCULINA.    [Madrei'iiyllkea  ;  Polypifera.] 

O'CYMUM,  a  genus  of  Labiate  Plants,  remarkable  for  tho  fragrance 
of  their  leaves,  which  are  used  as  an  ingredient  in  savoury  dishes,  on 
which  account  some  of  the  species  have  from  time  immemorial  been 
objects  of  very  general  cultivation.  In  English  gardens  they  are 
called  Basils,  a  corruption  of  Basilisca,  the  name  given  to  comou  Basil 
by  tho  monkish  writers  upon  plants,  in  allusion  to  its  regal  qualities. 

0.  Basilicum,  Linn.,  Common  Basil,  has  many  varieties,  differing  in 
their  size,  in  the  form  and  colour  of  their  leaves,  and  in  minor  parti- 
culars :  in  their  qualities  they  are  nearly  alike.  This  species  is  found 
wild  in  the  hotter  parts  of  tho  East  Indies,  where  it  is  a  perennial, 
with  a  woody  root ;  but  in  our  gardens  it  is  treated  as  a  tender  annual, 
being  raised  in  the  spring  in  a  hot-bed,  and  turned  into  a  warm  border 
when  the  summer  is  so  far  advanced  that  there  is  no  longer  any 
danger  from  frost,  which  is  instantly  fatal  to  such  plants.  Besides 
this  Mr.  lientham  enumerates  43  other  species  (' Labiatarum  Genera 
ct  Species'),  one  of  which,  the  0.  viride,  is  used  as  a  febrifuge  in 
Sierra  Leone.  The  genus  is  readily  known  by  its  calyx  being  bent  down- 
wards when  the  fruit  is  ripe,  and  then  appearing  covered  as  it  were  by 
a  very  large  ovate  dorsal  lobe,  and  by  the  stamens  being  declinate. 

OOYPODID.E,  or  OCYPO'DIANS  (Milne-Edwards),  a  tribe  of 
Biachyurous  Crustacea,  placed  by  M.  Milne-Edwards  between  his 
Pinuotheriaus  and  GonoplaciaDS. 

The  tribe  has  the  following  characters  : — Carapace  rhomboidal  or 
trapezoidal,  very  much  elevated  anteriorly  and  depressed  posteriorly  ; 
the  frontal  border  occupying  the  whole  width,  and  the  front,  which  is 
lamellar  and  bent  down  to  the  epistome,  extremely  narrow ;  its  width 
does  not  equal  a  third  of  the 
length  of  tho  eyes,  nor  the 
half  of  the  width  of  the  buc- 
cal frame,  which  itself  is  very 
narrow.  The  eyes  are  very 
long,  aud  the  cornea  in  general 
is  very  large.  The  basilary 
joint  of  the  internal  antennae- 
is  oval,  rather  large,  and  placed 
vertically  in  the  anterior  angle 
of  the  orbit ;  tho  moveable 
stem  of  these  appendages  is 
extremely  small  and  hidden 
under  the  front;  the  two  ter- 
minating filaments  are  very 
short,  large,  and  hardly  annu- 
lated,  a  disposition  which  is 
not  observed  in  any  of  the 
Crustaceans  previously  t  rested 
of  in  the  system  of  M.  Milne- 
Edwards,  except  in  the  Dotos. 
The  external  antennae  are  ru- 
dimentary, and  situated,  as 
they  ordinarily  are,  in  an  open- 
ing of  the  internal  angle  of  the 
orbit ;  their  first  joint  is  less 

than  the  second,  and  the  third  only  reaches  to  the  edge  of  the 
anterior  border  of  the  basilary  joint  of  the  internal  antennae.  The 
epistome  is  continuous  with  the  lower  border  of  the  orbit,  and  the 
buccal  frame  is  remarkably  more  narrow  anteriorly  than  it  is  posteriorly. 
The  external  jaw-feet  close  the  mouth  completely  ;  the  interior  border 
of  their  lamellar  portion  is  straight ;  their  third  joint  is  very  much 
elongated,  and  their  fourth  inserted  at  the  external  angle  of  the 
preceding.  The  sternal  plastron  has  a  trapezoidal  form,  the  base  of 
which  is  directed  backwards ;  it  is  strongly  curved  in  its  longitudinal 
direction,  and  gives  passage  to  the  male  organs  at  a  considerable  dis- 
tance from  its  external  border.  The  anterior  feet  are  generally 
compressed  and  of  very  unequal  size;  the  rest  are  very  long  and 
exhibit  no  great  difference  between  themselves  ;  the  terminating  joint 
is  often  depressed,  but  has  never  the  form  of  a  natatory  oar.  The 
abdomen,  composed  ordinarily  of  seven  distinct  segments  in  both 
sexes,  is  very  narrow.  In  general  it  does  not  cover  more  than  a  third 
of  the  posterior  portion  of  the  sternal  plastron  of  the  male,  and  even 
in  the  female  leaves  that  part  of  the  plastron  which  approaches  the 
base  of  the  feet  exposed.  In  the  greater  part  of  the  cases,  if  not 
always,  there  are  only  seven  branchiae  on  each  side  of  the  thorax, 
five  of  which  only  are  couched  under  the  vault  of  the  sides,  and 
two  reduced  to  the  state  of  vestiges  only,  and  fixed  to  the  jaw-feet. 


Ocypoda  arenaria.    a,  under  side  of  the  head.  Milne-Edwards 
A. 


The  Ocypodians,  as  their  name  implies,  are  very  swift  runners,  living 
nearly  always  on  the  strand,  where  they  dig  holes  for  themselves. 

M.  Milne-Edwards,  who  remarks  that  this  small  and  very  natural 
group  is  closely  allied  to  tho  genera  Doto  and  Myateris  among  the 
Pinnotherians,  thus  divides  the  tribe  : — 

Cornea  transparent,  very  large,  oval,  "| 
occupying  at  least  the  half  of  the  length  I  ^  , 
of  the  ocular  peduncles,  andcommenc-  f 
Tribe  of    J  ing  very  near  the  base  of  those  stems.  J 
Ocypodians.  "l     Cornea    transparent,    very  small,"! 

rounded,  not  occupying  the  fourth  part  I  /},;_„•_.,., 
of  the  length  of  the  ocular  peduncle,  and  f  uelasmus- 
V  only  commencing  close  to  its  extremity.  J 

Ocypoda  (Fabricius). — Carapace  rhomboidal  or  even  nearly  square, 
as  large  behind  as  before.  The  front  is  much  longer  than  it  is  wide  ; 
it  does  not  cover  the  articulation  of  the  ocular  peduncles,  aud  only 
equals  in  width  the  half  of  the  epistome,  to  the  anterior  border  of 
which  it  unites  itself.  The  orbits  are  very  large,  not  deep ;  the  upper 
border  is  much  less  advanced  than  the  lower.  The  form  of  the  eyes 
is  very  remarkable ;  the  cornea  is  oval,  very  large,  and  extends  below 
within  a  very  small  distance  of  the  base  of  the  peduncle ;  but  in 
general  this  last  is  prolonged  beyond  its  extremity,  so  that  the  eyes 
terminate  with  a  kind  of  horn,  the  length  of  which  seems  to  increase 
with  age.  The  internal  antennae  are  disposed  as  stated  in  the  character 
of  the  group  ;  the  external  anteunoo  are  rudimentary ;  their  third  joint 
is  not  half  so  long  as  the  second,  aud  their  terminal  stemlet  is  scarcely 
longer  than  their  peduncle.  The  epistome  is  very  small  and  presents 
at  its  median  part  a  small  quadrilateral  prolongation  which  is  soldered 
to  the  front.  The  third  joint  of  the  external  jaw-feet  is  quadrilateral 
and  much  smaller  than  the  preceding.  The  anterior  feet  are  in  general 
shorter  than  the  rest,  and  the  hand  which  terminates  them  is  much 
compressed  and  very  large  in  comparison  with  the  arm;  the  difference 
between  the  hands  of  each  side  is  often  very  great,  especially  in  the 
male.  The  succeeding  feet  are  also  muoh  compressed,  and  increase 
in  length  up  to  the  fourth  pair  inclusively.  The  abdomen  is  much 
narrower  at  its  base  than  the  posterior  part  of  the  thorax,  and  in  both 
sexes  leaves  a  considerable  portion  of  the  last  segments  of  this  part 
of  the  body  exposed. 

The  branchia  which  ordinarily  exists  on  the  antepenultimate  joint 

of  the  sides  is  wanting  in  the 
Ocypoda;  the  others  are  di- 
rected very  obliquely  back- 
wards, and  the  branchial  cavity 
is  elevated  so  as  to  leave  above 
a  great  void  space  which  is 
lined  by  a  membrane  more 
or  less  spongy.  (M.  Milne- 
Edwards.) 

So  rapid  are  the  Ocypoda 
in  their  motions  that  those 
who  have  observed  these  ani- 
mals in  their  native  haunts 
declare  that  they  run  so  fast 
that  a  man  can  hardly  over- 
take them.  They  hollow  out 
holes  for  themselves  in  the 
sand  of  the  sea-bank,  and 
remain  shut  up  in  their  bur- 
rows throughout  the  winter. 

They  are  found  in  warm 
climates  of  both  hemispheres. 

M.  Milne-Edwards  records 
seven  recent  species,  which 
he  separates  into  two  divi- 
sions : — 

Species  whose  transparent  cornea  occupies  the  extremity  of  the 
ocular  peduncle,  and  is  not  overpassed  by  a  styliform  prolonga- 
tion or  a  terminal  tubercle. 
0.  arenaria,  the  Sand-Crab  of  Catesby.    Length  about  two  inches ; 
colour  yellowish.    It  is  found  on  the  coasts  of  North  America  and 
the  Antilles. 

It  lives  in  holes  three  or  four  feet  deep,  which  it  hollows  out  in  the 
sand  immediately  above  the  level  of  the  wash  of  the  sea.  Its  general 
time  of  quitting  the  burrow  to  seek  its  food  is  the  night,  and  when 
pursued  it  runs  with  great  swiftness,  elevating  at  the  same  time  its 
claws  in  a  menacing  manner.  This  is  their  summer  life;  but  towards 
the  end  of  October  they  retire  inland  to  hybemate  in  the  earth.  When 
they  have  found  a  place  proper  for  their  purpose  they  dig  a  hole  like 
that  which  they  had  occupied  on  the  edge  of  the  sea ;  and  after  entering 
therein  stop  up  the  entrance  so  cleverly  that  no  trace  of  its  existence 
is  left.  Then  they  retire  to  the  bottom,  and  there  remain  till  the  warm 
weather  brings  them  forth,  when  they  again  repair  to  their  marine 
residences. 

B.  Species  whose  eyes  carry  at  their  extremity  an  appendage,  in  the 
form  of  a  tubercle,  cylinder,  or  stylet,  which  overpasses  the  trans- 
parent cornea. 

0.  hvppea.   Terminal  appendage  of  the  eyes  large,  short,  conical, 
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and  ftirnlshed  at  its  extremity  with  a  pencil  of  long  hairs.  Length 
2  inches,  Frenoh. 
It  is  found  in  Syria,  Egypt,  Capo  do  Void,  &o. 


Ocypoda  hippea. 

a,  pincers ;  b,  under  side  of  male  in  detail.  (Milne-Edwards.) 


Odatmiu. — Carapace  much  wider  than  that  of  Ocypoda,  more 
convex,  and  much  narrower  backwards.  Stomachal  region  very  small, 
and  genital  region  generally  very  large.  Disposition  of  the  front  and 
of  the  internal  antennae  nearly  the  same  as  in  the  preceding  genus  : 
ocular  peduncles,  on  the  contrary,  very  narrow,  and  the  cornea  which 
terminates  them  not  occupying  more  than  its  fifth  part ;  upper  border 
of  the  orbits  much  less  projecting  than  the  lower ;  not  divided  into 
two  portions  as  in  the  Ocypoda,  and  convex  nearly  throughout  its 
length ;  external  extremity  of  those  cavities  largely  open,  and  com- 
municating with  a  furrow  which  is  obliquely  directed  behind  and 
downwards.  External  antennae  much  more  developed  than  in  the 
preceding  genus.  The  external  jaw-feet  have  the  same  form  as  the 
Ocypoda.  The  anterior  feet,  in  general,  very  small  in  the  female  ; 
but,  in  the  male,  one  of  them  acquires  enormous  dimensions.  Some- 
times it  is  the  right,  sometimes  the  left  claw  which  grows  to  this  great 
size,  being,  in  certain  instances,  twice  as  large  as  the  body.  The 
claws  of  the  smaller  anterior  foot  are  enlarged  and  lamellar  towards 
the  end  and  a  little  contorted ;  those  of  the  great  anterior  foot  are 
arched,  elevated,  and  slightly  dentated  on  the  edges. 


Gtlusimui  onnulipct.    (Indian  Seas.)  Milne-Edwards. 
a,  under  aide  of  head ;  b,  abdomen  ;  c ,  antenna;. 
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M.  Milne-Edwards,  who  gives  tho  above  character,  states  that  Iff, 
Thomas  Boll  had  informed  him  that  some  (JcUuimi  have  at  a  certain 
ago,  if  not  always,  a  Htylet  at  tho  extremity  of  the  ocular  peduncle, 
on  tho  side  of  tho  great  claw,  whilst  the  eye  of  tho  opposite  li<U 
always  retains  tho  ordinary  form.  It  inhabits  tho  warm  countriei  in 
both  hemisphere!. 

Tho  Qdasimi  livo  in  holes  near  tho  odgo  of  the  sea,  in  pairs,  and  the 
great  claw  of  tho  male  is  used  to  stop  the  entrance  of  tho  hole.  Tho 
species  are  numerous. 

0.  Marionis.  Length  about  8  lines  ;  width  about  an  inch,  French. 
It  is  a  native  of  Manilla. 


Gelasimus  ifarionh. 


Fossil  Ocypodians. — Tho  fossil  species  which  most  resembles 
Oelasimus  Maracoani  seems  to  be  Q.  nilidus,  figured  by  M.  Dcsmarest  in 
his  '  Histoire  Naturelle  des  Crustacea  Fossiles,'  but  the  lateral  edges  of 
the  carapace  in  the  fossil  are  quite  smooth,  and  the  front  is  termi- 
nated by  a  very  short  sharp  point.  Neither  the  geological  nor  geo- 
graphical locality  appears  to  be  known.  The  specimen  is  in  the  Paris 
museum. 

OCYPTERUS.  [Laniadjs.] 

OCYROE.  [AoalephjE.J 

ODATRIA  [Monitored^.] 

ODERIT,  a  Mineral.  It  is  probably  Black  Mica;  for,  like  that 
substance,  it  may  be  split  into  thin  leaves.  [Mica.]  It  is  opaque, 
black,  and  has  very  little  lustre.  Its  colour  is  probably  owing  to 
some  foreign  substance,  which  may  cause  the  difference  between  its 
appearance  and  that  of  common  mica.    It  occurs  in  Sweden. 

ODONTIS.    [Monodonta;  Trocuiiue.] 

ODONTOPTERIS.   [Coal  Plants.] 

ODOSTO'MIA,  Fleming's  name  for  a  genus  established  from  several 
small  species  of  land  shells — Turbo  plicatus,  T.  spiralis,  T.  unidentatus, 
&c.  of  Montagu.  It  has  the  following  characters  : — Shell  conical ; 
aperture  ovate  ;  peristome  incomplete  retrally,  and  furnished  with  a 
tooth  on  the  pillar.  Operculum  ovate-acute,  subspiral,  corneou?, 
transversely  striated,  placed  on  a  simple  lobe.  Forbe3  and  Hanley  in 
their  '  History  of  British  Mollusca,'  describe  upwards  of  20  species  as 
British.    The  species  are  difficult  to  distinguish. 

CEDE'MERA,  a  genus  of  Beetles  belonging  to  the  third  family  of 
Heteromcrous  Coleoptera,  the  Stenelytra.  (E.  candea  is  a  very  common 
British  Insect. 

CEDES.  [Culicides.] 

CEDICNEMUS.  [Charadriad^.] 

(ENANTHE,  a  genus  of  Plants  belonging  to  the  natural  ordi-r 
Umbdlifera.  One  of  the  species,  CE.  pimpinelloides,  appears  to  have 
been  the  Olvdudt]  of  Theophrastus  and  Dioscorides.  The  species  of 
this  genus  ore  readily  known,  independently  of  other  characters,  by 
their  fruits  being,  by  the  contraction  of  the  rigid  pedicels,  strongly 
compacted  into  heads,  the  upper  side  of  which  is  muricated  by 
tho  stiff  straight  long  styles.  The  fruits  have  on  each  face  five 
convex  obtuse  ridges,  of  which  the  marginal  ones  are  a  little  the 
largest. 

The  species  are  all  inhabitants  of  damp  meadows  or  watery  places, 
and  are  common  in  Europe.  The  most  important  is  CE.  crocata,  an 
inhabitant  of  ditches,  banks  of  rivers,  and  similar  situations.  This 
plant,  which  Dr.  Christison  reckons  the  most  energetic  of  the  narcotieo- 
acrid  poisonous  plants  of  its  class,  nas  a  root  of  many  fleshy  fingers, 
looking  exactly  like  a  dahlia-root  in  miniature,  but  abounding  in  an 
orange-coloured  fetid  juice,  which  is  also  plentiful  in  other  parts  of 
the  plant,  and  in  which  the  deleterious  qualities  reside.  The  stem 
grows  from  two  to  five  feet  high,  is  much  branched,  round,  and  hollow ; 
the  leaves  are  of  a  dark  shining  green,  doubly  pinnate,  with  wedge- 
shaped  leaflets  variously  and  deeply  cut ;  the  umbels  are  large  and 
convex,  of  many  general  and  a  still  greater  number  of  partial  rays ; 
the  bracts  of  the  involucre  are  variable  in  number  and  size ;  the  flowers 
are  white,  tinged  with  purple.  Cases  of  accidental  poisoning  with  this 
plant,  in  conscouence  of  its  roots  being  mistaken  for  ground-nut^ 
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parsnips,  &c.,by  ignorant  people,  are  common.  In  general  death  takes 
place  within  three  hours  and  a  half  of  the  poison  having  been 
administered,  and  often  within  the  first  hour. 


(Enanthe  crocata. 

The  other  British  species  are — (E.  fistxdosa,  (E.  Lachenalii,  (E.  salvi- 
folia,  (E.  Phcllandrium,  (E.  fiuviatilis. 

(ENOTHE'RA,  a  genus  of  Plants  belonging  to  the  natural  order 
Onagrarice,  or  Onagracew.  It  has  a  4-cleft  calyx  ;  4  petals ;  a  filiform 
style,  with  a  clavate  or  cruciform  stigma ;  linear  capsules  of  4  cells, 
with  4  valves ;  and  numerous  seeds. 

(E.  biennis,  Evening  Primrose,  has  ovate-lanceolate  flat-toothed 
leaves ;  a  rough  hairy  stem ;  petals  longer  than  the  stamens,  and 
about  half  as  long  as  the  tube  of  the  calyx ;  the  flowers  are  large, 
numerous,  and  of  a  bright  yellow-colour.  It  abounds  on  the  Lanca- 
shire coast,  and  covers  several  acres  of  ground  near  Woodbridge, 
Suffolk.  The  roots  are  eatable,  and  were  formerly  taken  after  dinner 
to  flavour  wine,  as  olives  now  are ;  therefore  the  generic  name  was 
changed  from  Onagra,  the  Ass-Food,  to  (Enothera,  the  Wine-Trap. 
This  plant  was  once  cultivated  for  the  sake  of  its  tubers,  which  might 
in  some  measure  have  stood  instead  of  the  potato,  had  they  not  been 
superseded  by  the  introduction  of  the  latter.  This  is  the  only  British 
species  of  the  genus. 

There  are  85  species  enumerated  by  Don,  growing  chiefly  in  North 
America.  They  are  handsome  border-flowers,  and  deserve  to  be 
cultivated,  but  are  not  valuable  on  account  of  any  properties  they 
possess. 

(Don,  Dichlamydeous  Plants  ;  Babington,  Manual  of  British  Botany; 
Burnett,  Outlines  of  Botany.) 

(ERSTEDTITE,  a  Mineral,  occurring  crystallised.  Primary  form  a 
right  square  prism.  Colour  brown.  Lustre  splendent.  Hardness  6'5. 
Specific  gravity  3'628.  It  is  found  at  Arendal,  Norway.  The  following 
is  its  analysis  : — 

Titaniate  of  Zirconia  .....  68'965 

Silica   19-708 

Lime   2-612 

Magnesia       .    2*047 

Protoxide  of  Iron   1-136 

"Water   5*332 


(ESO'PHAGUS,  or  Gullet,  is  the  canal  leading  from  the  pharynx, 
the  short  cavity  at  the  back  of  the  mouth,  to  the  stomach.  In  man  it 
is  composed  of  two  layers  of  muscular  fibres,  an  external  longitudinal 
layer,  and  an  internal,  composed  of  circular  fibres,  by  which  the  food 


is  propelled  towards  the  Btomach,  and  which  are  lined  by  a  layer  of 
soft  mucous  membrane  and  a  moderately  thick  cuticle  continued  from 
that  of  the  lips  and  mouth.  In  many  animals  its  interior  is  beset  with 
numerous  firm  pointed  processes,  directed  towards  the  stomach,  to 
prevent  any  food  that  has  passed  through  it  from  returning  into  the 
mouth ;  in  the  ruminants,  on  the  other  hand,  it  is  one  of  the  chief 
means  by  which  the  partially-digested  food  is  brought  again  to  the 
mouth  for  the  chewing  of  the  cud. 

OE'STRIDJS,  a  family  of  Dipterous  Insects  of  the  section  Athericera, 
distinguished  by  the  proboscis  being  either  in  a  rudimentary  state  or 
wanting ;  the  palpi  are  sometimes  distinct  and  occasionally  wanting  ; 
the  antenna)  are  short,  inclosed  in  a  cavity  in  the  fore  part  of  the  head  ; 
the  third  joint  is  usually  globular,  and  the  stylet  is  usually  dorsal ; 
the  abdomen  is  generally  large ;  the  wings  have  generally  three 
posterior  cells,  of  which  the  first  is  often  closed. 

It  will  be  seen  from  the  above  definition  that  the  (Estri  of  the 
moderns  oannot  be  the  same  as  the  (Estrus  (Oitrrpos)  of  the  ancient 
Greeks,  a  fly,  which,  we  learn  from  Aristotle  ('  Hist.  Anim.'  iv.  4,  &c), 
Virgil  ('  Georgics,'  iii.  148),  jElian,  and  others,  is  armed  with  a  strong 
tongue  (proboscis),  pierces  the  hides  and  sucks  the  blood  of  quad- 
rupeds, and  makes  a  peculiar  kind  of  harsh  humming  noise.  Mr.  Bracy 
Clark  states  that  the  (Estrus  Bovis  makes  no  noise  whilst  flying,  and 
Mr.  W.  S.  M'Leay  says,  "  the  (Estrus  Equi  is  also  silent  in  flying,  as  I 
have  repeatedly  myself  observed."  The  absence  in  some  and  the  rudi- 
mentary state  of  the  proboscis  in  others  of  the  modern  (Estri,  proves 
that  they  are  not  blood-suckers  ;  and  this  fact  is  otherwise  at  variance 
with  the  description  given  by  the  ancients,  their  (Estri  having  a  strong 
proboscis,  a  circumstance  which,  connected  with  the  blood-sucking 
habits  of  the  Tabanidm,  another  family  of  Dipterous  Insects,  induces 
Mr.  M'Leay  to  imagine  that  the  (Estrus  of  the  ancients  belongs  to  that 
group.  An  ingenious  paper  on  this  subject,  by  the  gentleman  last 
mentioned,  will  be  found  in  the  fourteenth  volume  of  the  '  Linnean 
Transactions.'  [Bots.] 

In  Macquart's  'Histoire  Naturolle  des  Insectes  Dipteres,'  seven 
genera  are  enumerated  as  belonging  to  the  family  (Estridoe : — Cutere- 
bra,  Hypoderma,  (Edemagena,  Ccphencmyia,  Ccphalemyia,  Colax 
and  (Estrus. 

02STRUS.  [Bots.] 

CETHRA  (Leach),  a  genus  of  Brachyurous  Crustacea,  placod  by  M. 
Milne-Edwards  as  the  representative  of  his  first  division  (Canceriens 
Cryptopodes)  of  his  tribe  Cancerians ;  and  indeed  his  Cryptopod  Can- 
cerians  are  composed  of  this  genus  solely.  Latreille  made  (Ethra  and 
Calappa  [Calappa]  form  the  family  Cryptopoda  ;  but  M.  Milne- 
Edwards  is  of  opinion  that  the  only  character  which  they  have  in 
common  with  the  latter  is  the  existence  of  lamellar  prolongations  on 
the  sides  of  the  carapace,  dispositions  which  are  also  found  in  certain 
Leucosiaus,  whilst  all  the  rest  of  their  organisation  approaches  that 
of  the  Crabs. 

M.  Milne-Edwards  is  of  opinion  that  this  form  has  great  affinity 
with  the  genus  Cryptopodia  belonging  to  the  family  of  Oxytbynchs, 
and  that  it  establishes  the  passage  between  those  Crustaceans  and  the 
other  Cancerians,  at  the  same  time  that  it  approaches  Calappa,  whose 
natural  place  is  in  the  family  of  Oxystomes.  It  is  found  in  the  East 
Iudian  and  African  Seas. 

(E.  scniposa  may  be  taken  as  an  example.  Its  length  is  2  to  3  inches. 
Colour  grayish.  It  is  found  near  the  Island  of  Mauritius,  and  in  the 
Indian  Archipelago. 


OIDEMIA. 


(Ethra  scruposa. 
a,  the  right  pincer,  external  view. 

[Ducks.] 
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OIDIUM,  ft  gonus  of  Plants  belonging  to  tho  order  of  Fungi,  somo 
of  the  specios  of  which  ftro  found  upon  tlio  human  body  and  others 
attack  planta.  It  is  known  by  possessing  a  simplo  or  branched 
mycelium,  which  is  very  minute  and  pellucid,  aggregated  into  floccu- 
lent  masses  slightly  interwoven  and  articulated.  Tho  sporidia  are 
simplo  and  pellucid,  and  ariso  from  tho  joint  of  the  mycelium. 

0.  albicans,  tho  Thrush-Fungus,  is  found  in  tho  mucous  membrane 
of  tho  mouth,  fauces,  and  cosophagus  of  sucking  children,  and  also 
occasionally  in  grown-up  persons  in  a  state  of  extreme  exhaustion. 
Tho  ulcerations,  amidst  the  discharge  of  which  this  fungus  is  found, 
are  usually  called  thrush.  Although  constantly  present  in  this  diseaso 
the  fungus  does  not  appear  to  produco  tho  diseaso  but  to  bo  tho  result 
of  the  changes  produced  in  the  mucous  membrane.  It  has  been 
observed  that  the  mucous  mombrauo  in  this  stato  constantly  affords 
an  ocid  reaction,  and  this  acidity  seems  necessary  to  the  growth  of 
tho  fungus.  The  bost  account  of  this  fungus  will  bo  found  in  Robin's 
'  Histoiro  des  Vdgc'taux  Parasites.'  Soveral  other  species  of  Oidium, 
have  been  described.  The  fungus  found  in  connection  with  tho 
recent  grape-vine  disease  is  an  Oidium.    [Entophyta  ;  Fungi.] 

OIL-PALM.  [El;eis.1 

OIL-TREE.  [Bassia.] 

OILS  are  substances  of  organic  origin,  and  are  found  in  both  the 
animal  and  vegetable  kingdoms.  They  are  divided  into  Fixed  and 
Volatile.  The  latter  are  principally  products  of  the  vegetable  king- 
dom. The  Fixed  Oils  are  composed  of  carbon,  hydrogen,  and  oxygen. 
Their  general  formula  is  Cn,  H10>  O.  They  are  liquid  or  solid 
according  to  tho  manner  in  which  their  elements  are  disposed.  Most 
of  them  are  composed  of  two  compounds,  a  liquid  called  Olein,  and  a 
solid  called  Margarin,  or  another  called  Stearin.  According  as  those 
solid  substances  abound  in  oils,  they  are  liquid  or  solid  at  the  ordinary 
temperatures  of  our  atmosphere.  Fixed  Oil  is  found  in  the  fat  or 
adipose  tissue  of  animals.    [Adipose  Tissue  ;  Fat.] 

Fixed  Oil  is  found  amongst  plants  principally  in  their  seeds.  In 
some  cases  as  in  the  Olive  [Olea]  it  is  yielded  by  the  fruit. 

Some  families  of  plants  especially  abound  in  oil.  Thus  among 
the  Cruciferce  we  have  Mustard,  Rape,  and  Colza  seed  oil,  with 
other  species  cultivated  in  Europe,  India,  and  Japan,  of  which  some 
have  of  late  years  been  imported  into  this  country.  Several  of 
the  family  of  Composite  secrete  oil  in  quantities  large  enough  to 
render  it  desirable  to  cultivate  them  for  this  purpose  alone,  as  the 
sunflower  and  Jerusalem  artichoke,  also  some  species  of  Carthamus, 
or  Bastard  Saffron,  and  also  the  Verbesina  sativa  of  India,  now  known 
to  be  identical  with  the  Abyssinian  Ouizotia  oleifera,  and  of  which 
tho  oil  is  known  in  commerce  by  the  name  of  Hutsyellow  oil.  So 
Madia  sativa  yields  Madi  oil,  and  its  seeds  are  said  to  be  more 
abundant  in  oil  than  any  plant  introduced  into  Europe.  Most  of  the 
Cucurbitacca  also,  as  the  Melon,  Gourd,  Cucumber,  and  the  numerous 
varieties;  cultivated  especially  in  India,  contain  a  large  proportion  of 
oil,  which  is  expressed  in  the  East,  as  it  formerly  was  in  Europe. 
The  Rosacea  also  store  up  a  large  proportion  of  oil  in  the  kernels  of 
their  fruit,  as  in  the  Almond,  which  is  particularly  valued ;  so  also 
that  of  the  Apricot,  as  well  as  that  of  the  Briancon  Apricot,  and  other 
species  of  Prunus.  In  the  Himalayas,  oil  is  also  expressed  from  the 
Apricot  kernel,  and  has  been  sent  to  this  country  of  a  fine  quality. 

Among  tho  Amentacece  we  have  also  several  species  which  yield  oil 
of  good  quality,  and  in  sufficient  quantity  to  repay  the  expense  of 
expression,  as  Nut  oil,  obtained  from  the  Hazel ;  Beech-Nut  oil,  from 
Fagus  sylvatica;  with  these  may  be  mentioned  Walnut  oil,  from 
Juglans  rcgia.  _  Besides  these,  Poppy  oil,  Ben-Nut  oil  [Hyper  anther  a), 
Ground-Nut  oil  (Arachis),  Physic-Nut  oil  (Jatropha),  are  well  known. 
So  the  cotton-seed  yields  oil,  which  is  also  the  case  with  the  seeds  of 
the  tea-plant,  especially  of  the  species  oalled  Thea  oleifera,  and  some 
of  the  Camellias. 

Two  species  of  Bassia,  B.  longifolia  and  B.  lalifolia,  both  yield  oil ; 
another  species,  B.  butyracca,  yields  a  vegetable  butter,  and  is  com- 
monly known  as  the  Ghee,  or  Butter-Tree  of  Almora.  [Bassia].  The 
native  name  of  this  tree  is  Choonee,  and  Mr.  Traill  describes  it  as  not 
being  found  in  Kumaon,  but  in  the  adjoining  Goorkhal  province  of 
Dotee.  [Cooos;  Croton;  Myristica;  Theobroma;  Olea;  Papaver; 
Brassica;  El^iis;  Ricinus;  Amtqdalus.] 

The  volatile  oils  are  very  numerous  in  the  vegetable  kingdom. 
They  are  called  volatile  on  account  of  the  ready  manner  in  which  they 
may  be  volatilised  under  the  influence  of  heat.  The  facility  with 
which  they  are  diffused  in  the  atmosphere  renders  them  easy  of 
detection,  and  it  is  to  this  class  of  substances  that  plants  owe  their 
peculiar  odours.  Many  of  them  are  employed  in  perfumery,  others 
are  used  as  stimulants  in  medicine,  and  some  are  poisons.  Their 
composition  is  much  more  varied  than  that  of  the  fixed  oils,  and  to 
the  chemist  they  offer  an  exceedingly  interesting  field  of  research. 
Many  of  them  have  a  constitution  analogous  to  the  compounds 
obtained  by  chemists  from  the  compound  radicals.  [Compound 
Radicals,  in  Arts  and  Sc.  Div.]  They  are  divided  by  chemists  into 
three  groups  :— 1,  those  containing  only  carbon  and  hydrogen,  as  oil 
of  turpentine ;  2,  those  containing  also  oxygen,  as  oil  of  cloves ;  3, 
those  containing  sulphur,  as  oil  of  garlic.  Many  natural  orders  are 
characterised  by  yielding  volatile  oils.  Thus  the  Lamiacea:,  Myrtaccw, 
and  others,  embrace  species  all  of  which  contain  volatile  oil  in  their 
leaves.    Many  of  the  Umbdlifercc  yield  a  volatile  oil  in  their  fruits. 


Tho  petals  are  often  tho  soat  of  theso  Bccretionn,  and  especially  those 
most  prized  as  tho  Rose,  tho  Jasmine,  tho  Heliotrope,  and  many  others. 

OKIiNITK  is  a  Mineral,  a  variety  of  Dutctntitt,  It  occurs  in 
fibrous  masHcs,  having  a  radiated  structure ;  also  imperfectly  fibroim, 
or  composed  of  minute  crystals.  Its  hardness  is  4 '5  to  5.  Colour 
white.  Spocific  gravity  2'28.  It  exhibits  double  refraction.  It  w 
found  at  Disco  Island,  Greenland.  Its  analysis  by  Kobcll  afforded— 

Silica  5C99 

Lime  2G-35 

Water     .   1CC5 
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OLACA'CEiE,  a  small  natural  order  of  Exogenous  Plants,  chiefly 
found  within  tho  tropica.  Its  most  important  characters  arc— a  small 
inferior  calyx,  often  becoming  enlarged  around  the  ripe  fruit,  a  poly- 
petalous  valvato  corolla,  a  small  number  of  hypogynous  stamens,  partly 
fertile  and  partly  barren  ;  a  1-celled  ovary,  with  pendulous  ovules, 
indehiscent  fruit,  and  a  small  embryo  amongst  a  large  quantity  of 
albumen.  Its  affinities  are  little  understood,  but  are  supposed  to  bo 
greatest  with  Pittosporacew,  on  tho  one  hand,  and  Aurantiacuc,  on  tho 
other.  The  plants  are  of  little  importance  for  useful  qualities ;  one 
species,  JTeisteria  coccinea,  is  erroneously  supposed  to  yield  the  Partridge- 
Wood  of  cabinet-makers.  The  fruit  of  some  species  is  eatable  when 
ripe,  though  not  very  pleasant.  There  are  21  genera  and  48  species 
in  this  order. 

OLD  RED-SANDSTONE.  By  this  title  English  geologists  have 
almost  universally  designated  the  variable  series  of  rocks  which 
separate  the  youngest  slates  (Transition  Rocks)  from  the  mountain- 
limestone  and  coal.  Messrs.  Conybearo  and  Phillips  ('  Geology  of 
England  and  Wales ')  ranked  the  Old  Red-Sandstone  in  their  Medial 
Order  along  with  the  coal  and  mountain-limestone;  and  this  classifi- 
cation has  been  unreservedly  followed  till  within  a  short  period. 
Sir  Roderick  Murchison,  in  his  work  on  tho  'Silurian  System,'  has 
preferred  to  separate  the  Old  Red-Saudstono  from  the  superincumbent 
strata,  and  to  constitute  for  it  an  additional  system.  Since  the  publi- 
cation of  that  work,  the  same  author,  in  conjunction  with  Professor 
Sedgwick,  believing  that  the  limestones  and  slaty  and  conglomerate 
rocks  of  South  Devon  belong  to  the  same  geological  period  as  the  true 
Old  Red-Sandstone  of  Herefordshire,  and  desirous  of  improving  the 
nomenclature,  has  proposed  for  these  variable  strata  the  title  of  the 
Devonian  System. 

The  following  table  and  account  of  this  formation  is  given  by  Pro- 
fessor Anstcd  in  his  '  Elementary  Geology': — 

Old  Red-Sandstone  Series. 

Scotland, 
lartzosc  Yellow  Sandstone. 
Old  Red  Conglomerate  .       .       .    Impure  Limestone. 

~ritty  Red-Sandstone. 
.    Gray  Fissile  Sandstone. 

{Red  and  Variegated  Sandstone. 
Bituminous  Schist. 
Coarse  Gritty  Sandstone. 
Great  Conglomerate. 

Devonian  Series. 
Devonshire.  Belgium. 
Calcareous  Grit  and  Impure  Lime-  J  Indurated  Shale  and  Psammite. 

stone  \  Calcareous  Shale. 

Red  Flagstone      ....    Lower  Limestone  of  Belgium. 
Calcareous   Slate   and  Plymouth  J  Hard  Siliceous  Beds  and  Cod 
Limestone        .       .       .       .  \  glonierates. 

The  fossils  of  this  period  include  many  species  of  corals,  Encrinites, 
and  shells.  There  are  also  a  number  of  remains  of  fishes,  some  of  very 
great  interest  from  the  remarkable  peculiarities  of  form  and  structure 
which  they  present.  Many  of  these  are  small,  but  others  of  gigantic 
proportions.  [Fish.] 

The  Old  Red-Sandstone  of  England  and  Wales  consists  of  various 
strata  of  limestone,  marl,  and  sandstone,  alternating  with  great  thick- 
nesses of  conglomerate,  which  often  pass  upwards  into  overlying 
sandstones ;  and  the  series  is  expanded  over  a  considerable  portion  of 
our  island,  rising  into  lofty  mountains,  occupying  extensive  plains, 
and  developed  to  an  enormous  thickness. 

In  North  Wales,  although  the  Old  Red-Sandstone  retains  its  general 
character,  we  find  it  inferior  in  thickness  and  importance  to  its  deve- 
lopment in  Herefordshire  and  South  Wales.  It  again  increases  however 
as  we  advance  still  farther  northward  into  Westmoreland  and  Cumber- 
land, where  it  appears  as  an  irregular  conglomerate.  In  this  part  of 
England  its  largest  development  is  near  the  foot  of  Ulleswater,  and  it 
rises  into  a  succession  of  round-topped  hills  several  hundred  feet  high, 
the  beds  being  of  great  thickness.  No  true  passage  is  there  discernible 
into  the  overlying  limestones. 

The  loftiest  points  occupied  by  this  deposit  are  the  Vans  of  Caer- 
marthen  and  Brecon,  the  former  2590  and  the  latter  2500  feet  above 
the  level  of  the  sea.  These  hills  are  made  up  of  a  conglomerate  com- 
posed of  white  quartz  pebbles  embedded  in  a  red  matrix ;  and  it  is 
this  quartzose  conglomerate  which  gi7es  its  name  to  the  uppermost 
group  of  the  formation. 
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The  highest  beds  of  the  series  do  not  however  always  consist  of 
conglomerates,  but  are  more  frequently  composed  of  beds  of  sandstone, 
hard  and  finely  grained,  and  alternating  with  a  few  imperfectly- 
exhibited  mottled  marls.  The  lower  portion  capping  the  escarpment 
of  the  Cornstone  in  Herefordshire  furnishes  thick  beds  of  valuable 
building  material,  and  is  occasionally  quarried  for  tiles.  The  upper 
beds  are  for  the  most  part  less  compact,  and  commencing  as  a  fine 
comglomerate  they  afterward  become  coarser,  and  alternate  with  bands 
of  red  and  green  argillaceous  marl.  Fine  examples  of  the  conglomerate 
beds  (attaining  near  Abergavenny  a  thickness  of  200  feet)  may  be  seen 
on  the  banks  of  the  Wye  between  Ross  and  Monmouth,  and  again  on 
the  right  bank  of  that  beautiful  river  to  the  north  of  Tintern  Abbey. 

The  Cornstone  consists  of  a  number  of  argillaceous  marly  beds, 
sometimes  alternating  with  sandstone  and  sometimes  with  impure 
limestone,  affording  by  decomposition  the  soil  of  the  richest  tracts  of 
Herefordshire  and  Monmouthshire.  The  lower  part  of  this  rock  very 
qften  contains  flaggy  beds,  some  of  which  are  extensively  quarried 
near  Downton  Hall,  the  stone  being  of  a  greenish  colour  and  highly 
micaceous,  and  usually  more  or  less  intermixed  with  party-coloured 
marls  or  soft  argillaceous  sandstones,  not  so  compact  as  the  rock  which 
incloses  them.  The  surface  of  the  sandstone  is  frequently  worn  into 
irregular  holes  and  patches. 

But  the  subdivisions  of  the  sandstones  are  too  entirely  local  to  allow 
of  any  lithological  character  being  given  which  can  apply  to  more  than 
a  very  limited  district.  Generally  speaking,  the  impure  concretionary 
limestone,  which  is  more  especially  denominated  Cornstone,  appears 
at  intervals  in  irregular  lenticular  masses  throughout  the  district,  con- 
tracting and  expanding  in  the  most  capricious  manner;  sometimes 
replaced  by  finer  and  more  crystalline  limestone,  and  sometimes 
alternating  with  hard  flaggy  sandstones.  Nearly  the  whole  of  the 
central  and  northern  parts  of  Herefordshire,  and  the  contiguous  parts 
of  Shropshire  and  Worcestershire,  are  occupied  by  this  formation ; 
and  its  vast  thickness  is  well  displayed  in  the  hills  crossed  by  the  new 
road  from  Leomiuster  to  Hereford.  In  the  northern  portion  of  the 
ran^c,  and  near  the  mouth  of  the  Towey  in  Caermarthcnshire,  the 
limestones  are  most  fully  developed,  becoming  much  thicker  and  also 
more  crystalline  than  in  other  parts. 

In  Scotland  the  uppermost  beds  are  highly  arenaceous,  and  often 
consist  of  sandstone  conglomerates.  The  intermediate  calcareous  band 
is  barren  of  fossils,  and  is  of  somewhat  singular  composition,  yielding 
unequally  to  the  weather,  and  exhibiting  a  brecciated  aspect.  It 
contains  masses  of  chert  exceedingly  hard,  and  the'e,  from  the  manner 
in  which  they  are  incorporated  with  the  rock,  appear  to  have  been  of 
contempoi'aueous  origin.  The  bed  is  several  yards  in  thickness,  and 
is  very  persistent,  being  found  both  in  Moray  and  in  Fife,  localities 
120  miles  apart. 

The  middle  group  of  the  Old  Red-Sandstone  of  Scotland,  correspond- 
ing to  the  Cornstone  of  England,  is  developed  in  Forfarshire,  in 
Morayshire,  and  in  the  Gray-Sandstone  of  Balruddery,  where  the  lower 
beds  are  absent.  It  is  represented  as  consisting,  for  the  most  part, 
of  rocks  of  a  bluish-gray  colour,  sometimes,  as  at  Balruddery,  resem- 
bling the  silurian  mudstones,  at  others  forming  a  hard  fissile  flagstone 
exported  as  a  paving-stone,  and  occasionally  appearing  in  beds  of 
friable  stratified  clay,  easily  washed  away  by  the  sea.  The  colour 
however  throughout  is  gray,  and  in  this  respect  differs  essentially  from 
the  English  contemporaneous  beds,  which  are  chiefly  red  and  green 
marls. 

The  base  of  the  whole  system  is  represented  by  Mr.  Miller  as  con- 
sisting of  an  extensive  and  thick  conglomerate  rising  into  a  lofty 
mountain-chain  in  the  county  of  Caithness,  and  attaining  an  elevation 
of  3500  feet  in  the  hill  called  Morrheim,  but  a  great  thickness  of 
arenaceous  strata,  containing  conglomerates  of  various  magnitude, 
intervenes  between  these  and  the  middle  beds. 

The  Devonian  Beds  present  a  series  so  distinct  that  no  relations  of 
mineral  or  mechanical  condition  can  be  traced  between  them  and  the 
Old  Red-Sandstones.  The  upper  beds  on  which  the  culms  of  Devon- 
shire repose,  consist  of  coarse  red  flags  and  slates,  sometimes  alternat- 
ing with  or  overlaid  by  other  slates  and  limestones,  while  the  lower 
beds  are  to  be  sought  for  among  the  calcareous  slates  of  Cornwall  and 
South  Devon.  The  calcareous  slates  are  occasionally  fossiliferous, 
and  are  based  upon  an  impure  limestone.  The  Plymouth  Limestone 
in  the  south,  and  a  group  of  coarse  arenaceous  beds  in  the  north  of 
Devon,  together  with  the  general  series  of  Cornish  rocks,  are  all 
included  among  these  calcareous  slates.  Throughout  the  whole  series 
fossils  occur,  but  they  are  very  unequally  distributed,  being  locally 
abuudaut,  although  owing  to  the  metamorphic  character  of  many  of 
the  beds  they  are  sometimes  much  altered,  and  frequently  obliterated. 
(Ansted.) 

The  Old  Red-Sandstone  is  largely  developed  in  Ireland,  and  is 
peculiarly  interesting  as  presenting  all  those  parts  of  the  series  which 
are  found  in  different  parts  of  England. 

This  formation  is  well  represented  in  Belgium  by  a  series  of  beds 
consistiug  of  1500  feet  of  strata.  They  are  principally  composed  of 
a  yellowish-sandstone  alternating  with  shale  and  calcareous  beds. 

The  Devonian  or  Old  Red-Sandstones  of  Russia  occupy  a  tract 
cearly  as  large  as  the  whole  of  the  British  Islauds.  They  rest  con- 
formably upon  low  plateaux  of  silurian  rocks,  and  attain  a  height  of 
from  500  to  l>00  feet  above  the  sea  level. 


This  formation  is  repeated  with  nearly  the  same  mineral  characters 
and  organic  remains  in  America.  It  is  found  iu  both  North  and  South 

America. 

The  following  are  the  genera  of  the  Invertebrate  Fossils  found  in  the 
Devonian  Group,  as  given  by  Mr.  Tennant  in  hia  '  Stratigraphical 

List  of  British  Fossils '  : — 

Amorphozoa. 

Manon  cribrosum,  Goldf.  Scypkia  turbmata,  Goldf. 


Amplexus  torlwsus,  Phil. 
Aslrea,  Blainv.,  3  species. 
Aulopora  conglomcrata,  Goldf, 
Caunopora  ramosa,  Phil. 
Coscinopora  placenta,  Goldf. 
Cyathophyllum,  2  species. 
Cystiphyllum,  2  species. 
Favosites,  4  species. 
Fenestella,  5  species. 


Zoophyta. 

Qorgonia  ripisleria,  Goldf. 
Hemitrypa  oculata,  Phil. 
M illepora  gracilis,  PhiL 
Millepora  sirnilis,  PhiL 
Petraia,  4  species. 
Porites  pyriformis,  Ehreub. 
Slromatopora,  2  species. 
Strombodes,  2  species. 
Syringopora  calenata,  Mart. 


Olauconome  bipinnata,  Phil. 

Echinodermata. 
Adclocrinus  hyslrix,  Phil.  Plalycrinus,  2  species. 

Cyathocrinus,  8  species.  Taxocrinus  macrodactylus,  PhiL 

Pentatrematites  ovalis,  Goldf. 

Crustacea. 

Brontes  flabellifcr,  Goldf.  Olenus  punctatus,  Stein. 

Calymcne  Slcrnbcrgii,  Munst.  Phacops,  3  species. 

Ilarpes  macroccph'.dus,  Goldf. 

Conchifera  Dimyaria. 
Oorbula  Ilennahii,  Sow.  MytUus  Damnonicnsis,  PhiL 

CuculUea,  7  species.  Nucula,  3  species. 

Cypricardia,  2  species.  Pleurorhyncus,  2  species. 

Megalodon,  2  species.  Pullastra,  3  species. 

Modiola,  3  species,  Sanguinolaria,  3  species. 

Conchifera  Monomyaria. 
Avicula,  9  species.  Posidonomya,  2  species. 

Pectcn,  8  species.  Ptcrinca,  3  species. 

Brachiopoda. 

Product™,  6  species. 
Spirifer,  33  species. 
Strigocephalus,  3  specie* 
Terebratula,  31  species. 


Atrypa,  19  species. 
Calceola  sandalina,  Lam. 
Chonetes,  3  species. 
Leptcena,  7  species. 
Orthis,  16  species. 

Acroculia  sigmoidalis,  PhiL 
Buccinum,  4  species. 
Euomphalus,  3  species. 
Loxonema,  8  species. 
Macrochcilus,  3  species. 
Murchisonia,  6  species. 
Murex  harpula,  Sow. 

Bellerophon,  8  species. 


Gasteropoda. 

Natica,  2  species. 
Nerita,  2  species. 
Platyceras  vetustum,  Sow. 
Pleurotomaria,  8  species. 
Schizostoma,  2  species. 
Trochus  Boueii,  Stein. 
Turbo,  3  species. 

Heteropoda. 

Porcellia  Woodwardii,  Sow. 


Ptcropoda. 

Creseis  dimidialum  (Orthoceras,  sp.  Sow.). 


Cephalopoda. 

Nautilus,  2  species. 
Orthoceras,  12  species. 


C/ymenia,  7  species. 
Cyrtoceras,  12  specie3. 
Goniatites,  11  species. 

OLEA,  a  genus  of  Plants,  the  type  of  the  natural  order  Oleacece. 
It  has  a  4-cleft  corolla,  a  berry  with  two  brittle  1-seeded  cells,  one  of 
them  generally  abortive.  The  leaves  undivided.  Flowers  greenish, 
clustered,  axillary. 

0.  Europcea  has  lanceolate  quite  entire  2-coloured  leaves,  with 
axillary  racemes.  It  grow3  wild  in  rocky  places  in  Italy.  It  differs 
from  most  trees,  except  the  Sweet  Bay  (Laurus  nobilis),  some  species 
of  Cornus,  and  a  very  few  others,  in  yielding  a  fixed  oil  from  the 
pericarp  ;  the  seed  being  the  source  of  fixed  oils  in  most  plants.  The 
oil  which  is  expressed  from  the  ripe  fruit  immediately  after  beiDg 
collected  is  most  esteemed,  and  called  Virgin  Oil,  Oleum  Provinciale. 
That  which  is  most  highly  prized  comes  from  Nice  and  Genoa.  When 
the  oil  is  extracted  by  a  stronger  pressure,  or  by  the  aid  of  heat,  or 
after  the  olives,  having  been  collected  into  heaps,  have  remained  till 
a  kind  of  fermentation  has  occurred,  it  is  the  common  Olive  Oil,  the 
properties  of  which  vary  iu  proportion  as  the  fermentation  has  been 
of  long  or  short  duration.  An  oil  of  still  inferior  quality  is  obtained, 
when  the  husk  of  the  olive,  after  the  former  treatment,  is  boiled  in 
water.    This  kind  is  employed  solely  for  the  preparation  of  soap. 

Virgin  Oil  is  of  a  very  pale-yellow  or  yellowish-green  colour,  more 
limpid  wheu  fine  than  any  other  fixed  oil;  inodorous  when  fresh, 
but  emitting  a  very  peculiar  odour  when  old  ;  taste  purely  oily  but 
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by  ago  brooming  slightly  rancid.  Common  olive-oil  is  of  a  deep- 
greenish  or  brownish-yellow  colour,  and  an  odour  and  tasto  more  or 
less  subrancid.  Its  specific  gravity  is  greater  than  tho  other.  The 
unripe  fruit  of  the  olive  is  preservod  in  brine,  and  oaten  frequently  at 
dessert. 

The  olive  flourishes  only  m  warm  and  comparatively  dry  parts  of 
tho  world,  as  tho  south  of  Franco  and  Spain,  in  Italy,  Sicily,  Syria, 
Hid  tho  north  of  Africa.  Humboldt  has  statod  that  "tho  olivo 
flourishes  between  36°  and  44°  N.  hit. ;  wherever  tho  mean  annual 
temperature  is  from  C2'6°  to  SSI",  whero  the  mean  temperature  of 
the  coldest  month  is  not  below  from  41°  to  42-8°,  and  that  of  tho 
whole  summer  from  71-6°  to  73-4°."  Great  cold  is  injurious  to  it,  as 
that  of  1709  was  to  tho  oliva-tre'es  of  France  ;  and  as  M.  Bove"  stated 
that  the  olive  thrives  in  Egypt,  and  Delilo  that  it  contributes  to  tho 
riohes  of  the  Fayoutn,  which  is  nearly  in  the  latitude  of  Cairo,  it  is 
evident  that  it  is  capable  of  bearing  a  greater  degree  of  heat,  as  is 
probable  indeed  from  its  being  a  native  of  Asia,  having  been  cultivated 
in  early  times  in  Syria  and  Palestine  by  the  ancient  Hebrews,  and 
known  to  them  by  the  name  of  Zait,  and  to  the  Arabs  by  that  of 
Zaitoon.  It  is  said  to  have  been  introduced  by  the  Phocaans  into 
Marseille. 

OLEACEyE,  Olivcworts,  a  natural  order  of  Monopetalous  Exogenous 
Plants,  with  a  superior  2-celled  ovary,  a  subvalvate  corolla,  two  sta- 
mens, and  a  fruit  with  pendulous  albuminous  seeds.  In  the  artificial 
collocations  of  natural  orders  to  be  found  in  books,  these  plants  aro 
usually  stationed  next  Jasminaccce,  with  which  they  have  been  even 
combined.  It  is  however  probable  that  they  have  really  as  much 
affinity  with  some  of  the  monopetalous  dicarpous  orders.  Lindley,  in 
his  1  Vegetable  Kingdom,'  arranges  them  in  the  Solanal  Alliance,  and 
gives  their  further  affinities  as  with  Accraccm,  fasminacece,  and 
Solanaceo?. 

The  species  of  the  order  best  known  in  this  country  are,  the  Olive, 
or  Olea  Europaa  [Olea]  ;  the  Lilac,  or  Syringa  vulgaris ;  the  Evergreen 
Phillyrea  of  many  forms  ;  the  Trivet,  or  Ligustrum  ;  and  the  Fringe- 
Tree,  or  Chionavthus ;  all  corresponding  in  habit  and  •  in  sensible 
properties,  which  latter  are  very  generally  bitter  and  febrifugal.  The 
bark  of  the  Olive  baa  been  extensively  used  by  the  French  instead  of 
Cinchona,  and  the  young  fruits  of  the  Common  Lilac  form  an  infusion 
scarcely  inferior  to  gentian. 


Olive  [Olea  Europaa). 

1,  a  flower;  2,  an  ovary  divided  vertically;  3,  a  ripe  fruit  cut  in  bnlf ;  4,  a 
(tone  divided  longitudinally. 

The  most  anomalous  genus  of  the  order  is  the  Ash,  which,  in  its 
most  genuine  form,  has  no  petals,  and  in  the  division  called  Omits  has 
the  petals  present,  but  separate  to  the  base.  It  is  however,  in  all  essen- 
tial circumstances,  the  same  in  structure  as  the  more  regular  genera  ; 
and  its  relation  to  the  order  has  been  ingeniously  proved  by  the  fact 
that  the  Olive  and  the  Lilac  will  both  live  when  grafted  upon  it.  It 
is  from  the  Ornus,  or  Flowering- Ash,  that  the  bitter-sweet  purgative 
called  manna  is  secreted.  [Fraxinus.] 

The  order  has  24  genera  and  130  species. 

OLEANDER.  [Nerium.] 

OLEGON  SPAR,  a  Mineral  consisting  of  Carbonate  of  Iron  and 
Manganese.  Its  primary  form  is  an  obtuse  rhomboid.  Cleavage  on 
the  faces  of  the  primary.  Its  colour  is  yellow,  reddish-brown.  Lustre 
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vitreous.  Hardness  40.  Specific  gravity  3745.  It  is  found  at  Ehron- 
friedensdorf.    Its  analysis  by  Magnus  gives — 

Carbonato  of  Iron  59-99 

Carbonate  of  Manganese  40'6fl 
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OLEIN.    [Adipose  Tissue;  Fat.] 
OLIBANUM.  [Hoswellia.] 
OLIOISTE.  [Ikon.] 

OLIGOCLASK,  a  Mineral  occurring  crystallised.  Its  primary  form 
is  an  oblique  rhombic  prism.  Colour  white,  yellowish,  and  greenLih- 
white.  Fracturo  conchoidal,  uneven.  Hardness  C  O.  Transparent, 
sub-translucent.  Specific  gravity  2'0'4  to  2  07.  It  is  found  at  Dau- 
vikszoll  near  Stockholm,  Arcndal  in  Norway,  lie.  Its  analysis  by 
Berzelius  gives — 

Silica   63-70 

Alumina   23'95 

Lime   205 

Magnesia.       .......  OG.O 

Soda   811 

Potash   1-20 

Peroxide  of  Iron   0-50 
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OLI'GODON  (Boid),  a  genus  of  Snakes. 

OLIVA.  [VOLUTIDiE.] 

OLIVE-OIL.  [Olea.] 
OLIVE-TREE.  [Ulea.] 

OLIVELLA,  Mr.  Swains on's  name  for  a  genus,  or  rather  a  sub-genus, 
separated  by  him  from  Oliva  ;  and  characterised  as  having  two  plaits 
on  the  columella. 

OLIVENITE.  [CorpER.] 

OLIVINE.  [Chrysolite.] 

OLYGY'RA.  [Hislicid*:.] 

OMALANTHUS,  a  generic  name,  proposed  for  giiaphalium  swinum. 
OMALISUS.  [Lampyril\e.] 

OMENTUM  is  a  broad  band  of  membrane  connecting  two  or  more 
of  the  abdominal  viscera.  The  chief  of  these  membranes  is  the  great 
omentum,  or  caul,  which  forms  a  large  fold  connecting  the  stomach 
with  the  transverse  arch  of  the  colon  ;  others  of  less  size  and  import- 
ance connect  the  stomach  and  liver,  and  the  stomach  and  spleen. 
The  great  omentum  always  contains  some  fat  surrounding  its  blood- 
vessels, BO  that  it  looks  like  a  network  of  fatty  tissue,  and  it  is  one  of 
the  chief  seats  of  the  accumulation  of  fat  in  corpulent  persons,  in 
whom  it  contributes  largely  to  the  peculiar  prominence  of  the 
abdomen. 

OMMASTREPHES,  a  genus  of  Cuttle-Fishes  belonging  to  the  family 
Teuthida.  Body  fleshy,  firm,  cylindrical,  elongated,  flanked  near  its 
posterior  extremity  by  two  triangular  fins.  Locomotive  apparatus 
formed  of  "  conical  perpendicular  pits,  each  communicating  by  a 
narrowed  groove  with  a  small  horizontal  pit,  surrounded  by  a  promi- 
nent margin,  the  whole  describing  a  rather  prominent  triangle,  placed 
at  the  base  of  tho  locomotive  tube;  and,  besides,  of  a  tubercle  pro- 
longed into  its  upper  part  into  a  decreasing  nose-shaped  crest ;  and 
lastly,  of  little  horizontal  inferior  crests  placed  on  the  inner  margin 
of  the  body.''  Eyes  very  large,  opening  widely  exteriorly,  and 
provided  with  a  lachrymal  sinus  ;  arms  10,  like  those  of  Loligo  ;  pen 
corneous,  flexible,  elongated,  as  long  as  the  body,  terminating  at  its 
lower  extremity  in  a  hollow  simple  cup. 

The  Cuttle-Fishes  of  this  genus  closely  resemble  those  belonging  to 
Loligo.  Besides  the  character  just  given,  they  may  generally  be 
distinguished  by  the  short  rhomboidal  termination  of  the  body,  formed 
by  the  fins,  combined  with  the  hinder  extremity. 

The  species  are  mostly  pelagic,  and  some  of  them  are  gregarious. 
They  seem  to  be  distributed  all  over  the  world.  They  are  called 
Flying  Squids  by  fishermen.    (Forbes  and  Hanley.) 

The  following  species  have  been  taken  on  the  British  coasts  : — 

0.  sagittatu-s  (Sepia  Loligo,  Linnams),  with  an  elongated  body; 
peduncles  of  tentacular  arms  without  suckers;  extremities  of  their 
club3  covered  with  closely-set  rows  of  numerous  minute  suckers. 
This  species  is  very  rare  on  the  British  coast,  but  Messrs.  Forbes  and 
Hanley  record  two  instances  of  its  recent  capture.  M.  D'Orbigny 
regards  the  Loligo  Piscatorum,  L.  Harpago,  L.  illccebrosa,  and  L. 
Coindetii  as  founded  on  this  species. 

0.  todarus  (Loligo  sagittata,  Lam.),  Delle  Chiaje.  It  has  an  elon- 
gated body,  and  the  peduncles  of  the  teutacula  provided  with  suckers 
throughout  their  length.  This  squid  is  often  called  in  British  cata- 
logues Loligo  sagittata.  It  is  frequently  found  on  the  coasts  of  Great 
Britain.  It  has  been  made  the  subject  of  an  elaborate  memoir  on  the 
anatomy  of  its  nervous  system  by  Mr.  Albany  Hancock. 

0.  Eblana  (Ball),  has  a  short  body ;  suckers  confined  to  the  cluba 
of  the  tentacles,  minute,  and  4-ranked  at  their  extremities.  It  has 
been  found  in  Dublin  Bay,  and  was  first  described  by  Dr.  R.  Bail  of 
Dublin. 

(Forbes  and  Hanley,  History  of  British  Mollusca). 

OMFHALEA,  a  genus  of  Plants  belonging  to  the  natural  order 
Enphorbiacecc.  The  seeds  of  one  of  the  species  are  said  to  be  eatable 
when  the  embryo  is  extracted,  but  if  this  is  not  done,  they  are  to« 
cathartic  for  food.    On  the  authority  of  Mr.  W.  M'Leay,  Dr.  Lindley 
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says  this  nut  is  most  delicious  and  wholesome,  and  that  it  is  known 
by  the  name  of  Cob-Nut  or  Hog-Nut  in  Jamaica.  Other  euphorbiaceous 
seeds  have  the  same  properties. 

0.  triandra  is  a  Guyana  plant  with  a  whits  juice,  which  turns  black 
on  drying,  and  is  then  used  as  ink. 

(Lindley,  Vegetable  Kingdom.) 

ONAGER.  [Equidjb.] 

ONAGGA.  [EquidjE.] 

ONAGRA.  [OENOTHERA.] 

ONAGRA'CE^E,  Onagrads,  a  natural  order  of  Polypetalous  Exo- 
genous Plants,  which,  in  their  more  complete  condition,  are  certainly 
known  by  their  inferior  ovary,  and  by  all  the  parts  of  the  flower 
being  four,  or  a  constant  multiple  of  that  number.  Thus  in  the  plant 
now  figured  (Jussicea  grandiflora)  there  are  four  sepals,  four  petals, 
twice  four  stamens,  four  stigmas,  four  cells  to  the  ovary,  and  the 
fruit  when  ripe  bursts  into  four  valves.  The  species  characterised  by 
this  peculiarity  are  chiefly  herbaceous  plants,  inhabiting  the  more 
temperate  parts  of  the  world,  and  have  white,  yellow,  or  red  flowers, 
such,  for  example,  as  the  great  genus  of  Oenotheras,  or  Evening 
Primroses,  and  the  Epilobiums,  which  are  so  common  as  wild  plants. 
It  is  only  in  the  Fuchsia,  which  has  a  succulent  fruit,  and  forms  an 
approach  to  Myriacco?,  that  a  woody  structure  is  met  with.  [Fuchsia.] 


Jussicea  grandiflora. 

1,  a  frnit  nearly  ripe,  and  surmounted  by  its  four  sepals  ;  2,  a  transverse  sec- 
tion of  the  same,  to  show  the  four  cells. 

But  although  genuine  Onagracece  are  thus  plainly  limited,  botanists 
admit  into  the  order  other  plants  which  do  not  possess  the  character 
proper  to  the  order,  and  which  are  regarded  as  imperfect  states  of  it. 
Thus  Eippuris,  which  has  only  one  stamen,  no  petals,  and  a  1-oelled 
ovary,  is  regarded  as  a  case  of  degradation  from  the  Onagraceous 
type  ;  and  Lopczia,  with  only  one  perfect  stamen,  one  imperfect  stamen, 
and  two  petals,  is  considered  another  but  les3  degraded  condition  of 
the  order.  [Haloragace.e.1 

A  large  proportion  of  Onagraceous  plants  are  ornamental,  and 
consist  of  common  garden  flowers,  especially  the  species  (Enothera, 
Oodctia,  Epilobium,  and  Fuchsia ;  but  they  possess  no  useful  qualities. 
[Circea  ;  (Enothera  ;  Epilobium.] 

The  order  contains  28  genera  and  450  species. 

ONCI'DIUM  is  a  very  large  genus  of  tropical  and  subtropical 
Orchidaccw,  found  in  the  western  hemisphere,  where  the  species  are 
common,  especially  in  Mexico  and  some  of  the  "West  Indian  islands, 
Brazil,  and  Peru.  They  have  usually  yellow  flowers  spotted  with  a 
rich  reddish-brown  ;  sometimes  the  blossoms  are  purple,  aDd.  more 
rarely  white.  They  belong  to  the  Vaudeous  section  of  their  order 
[Orchid  ace^e],  and  are  known  by  their  labellum  being  broad,  more  or 
less  lobed,  distinct  from  the  column,  and  furnished  at  the  base  with  a 
tuberculated  disc,  which  usually  presents  some  grotesque  appearance. 
Their  sepals  and  petals  arc  spreading,  their  column  has  a  membranous 
ear  on  each  side,  and  they  have  two  pollen  masses  attached  to  a  long 
caudicula.  The  most  remarkable  species  is  the  Butterfly-Plant,  so 
called  in  consequence  of  the  supposed  resemblance  of  its  flowers  to 
some  insect  upon  the  wing.  This  is  found  in  Trinidad,  growing  on 
the  branches  of  trees,  and  bears  a  long,  jointed,  compressed,  spotted 
scape,  from  the  apex  of  which  swings  lightly  a  large  yellow  and  brown 
flower,  whose  labellum  is  compared  to  the  body  of  an  insect,  the 
column  to  its  head,  a  pair  of  processes  arising  from  the  column  to 
short  antennrc,  and  the  long  narrow  sepals  and  petals  to  legs.  It  is 
uow  common  in  hot-houses. 


Butterfly-Plant  {Oncidium  Papilio). 


ONDATRA  (Lacdpede),  a  genus  of  Mammalian  Animals  belonging 
to  the  family  Castoridce.  Oudathra  is  the  native  name  of  the  Musquash, 
which  has  been  adopted  as  its  generic  designation.  The  only  species 
of  this  genus  is  the  Musquash  of  America.  Of  this  animal  Sir  John 
Richardson  gives  the  following  synonyms  :— 

Rat-Musque'  of  Sagard  Theodat;  Castor  Zibelhicus  of  Linnaeus; 
L' Ondatra  of  Buffon  ;  Musk-Rat  of  Lawson  ;  Musk-Beaver  of  Pennant ; 
Mus  Zibelhicus  of  Linnaeus  and  Gmelin ;  Fiber  Zibelhicus  of  Sabine 
and  Harlan;  Musk-Rat  of  Godman ;  Musquash,  Watsuss,  or  Wachuslc, 
also  Peesquaw-Tupeyew  (the  animal  that  sits  on  the  ice  in  a  round 
form),  of  the  Cree  Indians. 

In  a  tract  which  has  for  its  title,  '  A  Perfect  Description  of  Virginia,' 
1649,  we  find  among  the  "  Beasts  great  aud  small ...  a  Muske-Rat,  60 
called  for  his  great  sweetnesse  and  shape." 

2  3  3 

Dental  Formula  : — Incisors,  -;  Molars,  =  16. 

2  3—3 


Teeth  of  Musquash.    F.  Cuvier. 


The  head  is  short.  Body  thick  and  rather  flat ;  legs  very  short 
hind  feet  large,  not  webbed.  Dark  umber-brown  above ;  sides,  ante- 
rior part  of  belly,  middle  of  breast,  lateral  part  of  neck  and  cheeks, 
shining  yellowish-brown  ;  chin,  throat,  sides  of  the  chest,  and  posterior 
part  of  the  abdomen,  ash-gray  ;  tail  compressed,  convex  on  the  sides, 
with  its  acute  edges  in  a  vertical  plane,  covered  with  a  thin  sleek  coat 
of  short  hairs,  which  allow  a  number  of  small  roundish  scales,  well 
separated  from  each  other,  and  which  as  well  as  the  hair  are  dusky- 
brown,  to  appear  through  them ;  acute  margins  of  the  tail  (which  is 
rather  thicker  in  the  middle  than  at  the  root,  and  tapers  gradually 
from  its  middle  to  its  extremity,  which  is  not  acute)  covered  with  a 
close  line  of  longer  hairs  dark-brown  on  the  upper  edge  and  soiled 
white  on  the  under  one.  Length  of  head  and  body  14  inches ;  of  the 
tail,  8  inches  6  lines. 

The  fur,  which  much  resembles  that  of  the  beaver,  but  is  ahoftstf 


H 


ONDATRA. 


ONOSMA. 


resists  tho  water  during  the  life  of  the  animal,  but  ia  easily  wotted 
immediately  after  death. 


Musquash  {Castor  Zibcthicus). 


Charlevoix  states  that  the  Musk-Bat  takes  the  field  in  March,  at 
which  time  its  food  consists  of  bits  of  wood,  which  it  peels  before  it 
eats  them.  After  the  dissolving  of  the  snows  he  says  that  it  lives 
upou  the  roots  of  nettles,  and  afterwards  on  tho  stalks  and  leaves  of 
that  plant.  In  summer  it  feeds  on  strawberries,  &c,  to  which  succeed 
the  autumual  fruits.  During  this  time  he  states  that  the  male  and 
female  are  rarely  seen  asunder.  According  to  the  same  author  they 
separate  in  winter,  when  each  takes  up  its  lodgings  apart  in  some 
hole  or  in  tho  hollow  of  a  tree,  without  any  provision  ;  and  the  Indians 
declared  that  not  the  least  morsel  of  anything  is  eaten  by  them  whilst 
the  cold  continues.  "  They  likewise,"  adds  Charlevoix,  "  build  cabins 
nearly  in  the  form  of  those  of  the  beavers,  but  far  from  being  so  well 
executed.  As  to  their  place  of  abode,  it  is  always  by  the  water-side, 
so  that  they  have  no  need  to  build  causeways.  .  .  .  The  flesh  is 
tolerably  good  eating,  except  in  the  time  of  rut,  at  which  season  it  is 
impossible  to  cure  it  of  a  relish  of  musk,  which  is  far  from  being  as 
agreeable  to  tho  taste  as  it  is  to  the  scent." 

The  habitations  of  the  Musquashes,  and  the  mode  of  hunting  them, 
are  thus  described  by  Sir  John  Richardson  : — "  In  the  autumn,  before 
the  shallow  lakes  and  swamps  freeze  over,  the  Musquash  builds  its 
house  of  mud,  giving  it  a  conical  form,  and  a  sufficient  base  to  raise 
the  chamber  above  the  water.  The  chosen  spot  is  generally  amongst 
long  grass,  which  is  incorporated  with  the  walls  of  the  house,  from 
the  mud  being  deposited  amongst  it;  but  the  animal  does  not  appear 
to  make  any  kind  of  composition  or  mortar  by  tempering  the  mud  and 
grass  together.  There  is  however  a  dry  bed  of  grass  deposited  in  the 
chamber.  The  entrance  is  under  water.  When  ice  forms  over  tho 
surface  of  the  swamp  the  Musquash  makes  breathing  holes  through  it, 
and  protects  them  from  the  frost  by  a  covering  of  mud.  In  severe 
winters  however  these  holes  freeze  up  in  spite  of  their  coverings,  and 
many  of  the  animals  die.  It  is  to  be  remarked  that  the  small  grassy 
lakes  selected  by  the  Musquash  for  its  residence  are  never  so  firmly 
frozen  nor  covered  with  such  thick  ice  as  deeper  and  clearer  water. 
The  Indians  kill  these  animals  by  spearing  them  through  the  walls  of 
their  houses,  making  their  approach  with  great  caution,  for  the  Mus- 
quashes take  to  the  water  when  alarmed  by  a  sound  on  the  ice.  An 
experienced  hunter  is  so  well  acquainted  with  the  direction  of  the 
chamber  and  the  position  in  which  its  inmates  lie,  that  he  can  transfix 
four  or  five  at  a  time.  As  soon  as,  from  the  motion  of  the  spear,  it 
is  evident  that  the  animal  is  struck,  the  house  is  broken  down,  and  it 
is  taken  out  The  principal  seasons  for  taking  the  Musquash  are— 
the  autumn  before  the  snow  falls,  and  the  spring  after  it  has  disap- 
peared, but  while  the  ice  is  still  entire.  In  the  winter  time  the  depth 
of  snow  prevents  the  houses  and  breathing-holes  from  being  seen. 
One  of  the  first  operations  of  the  hunter  is  to  stop  all  the  holes  with 
the  exception  of  one,  at  which  he  stations  himself  to  spear  the  animals 
that  have  escaped  being  Btruck  in  their  houses,  and  come  hither  to 
breathe.  In  the  summer  the  Musquash  burrows  in  the  banks  of  the 
lakes,  making  branched  canals  many  yards  in  extent,  aud  forming  its 
nest  in  a  chamber  at  the  extremity,  in  which  the  young  are  brought 
forth.  When  its  house  is  attacked  in  the  autumn  it  retreats  to  these 
passages,  but  in  the  spring  they  are  frozen  up.  The  Musquash  is  a 
watchful  but  not  a  very  shy  animal.  It  will  come  very  near  to  a  boat 
or  canoe,  but  dives  instantly  on  perceiving  the  flash  of  a  gun.  It 
may  be  frequently  seen  sitting  on  the  shores  of  small  muddy  islands 
in  a  rounded  form,  and  not  easily  to  be  distinguished  from  a  piece  of 
earth,  until  on  the  approach  of  danger  it  suddenly  plunges  into  the 
water.  In  the  act  of  diving,  when  surprised,  it  gives  a  smart  blow  to 
the  water  with  its  tail." 


Sir  John  Richardson  record*  three  varieties  besides  that  above 
described  : — 

1.  The  Pluck  Musquash,  rare. 

2.  The  Pied  Musquash,  with  dark  blackish-brown  patches  on  a 
white  ground. 

3.  Tho  White  Musquash  (Fiber  Zilethicw-aVjus,  Sabine).  This 
albino  is  not  unfrcquunt. 

According  to  Jlearno,  the  Musquash  is  easily  tamed,  Boon  becomes 
attached,  and  is  cleanly  and  playful. 

Tho  fur  is  used  in  hat-making,  and  upwards  of  one  million  of  sking 
are  imported  into  this  country  every  year. 

ONION.  [Allium.] 

ONISCIA.  [Entomostomata.] 

ONISCODA.  [IsoroDA.] 

ONISCUS.  [Isoi-oda.] 

ONOBRY'CHIS  (from  oVos,  an  ass,  and  fipvxoi,  to  gnash  the  teeth),  a 
genus  of  Plants  belonging  to  tho  natural  order  LegummOKB.  It  has  a 
calyx  with  5  nearly  equal  subulate  teeth ;  the  keel  obliquely  trun- 
cate, longer  than  the  wiugs ;  the  pod  1-cclled,  compressed,  iudehiacent, 
l-seeded,  upper  suture  straight,  lower  curved,  toothed,  winged  or 
crested.  The  species  of  this  genua  are  natives  of  Europe  or  Asia, 
with  unequally  pinnate  leaves,  and  axillary  elongated  pedicles  having 
spikes  of  flowers  red  or  white  at  their  tops.  The  moat  common,  aa 
well  as  only  British  species  is  0.  saliva,  Common  Sainfoin.  [Sainfoin, 
in  AliTS  and  Sc.  Div.]  About  forty  other  species  have  been  described, 
but  none  of  them  possess  uselul  properties.  Many  are  showy  planta 
when  in  bloom,  and  are  adapted  for  flower-borders  orrockwork.  They 
may  bo  propagated  by  seeds.    (Babington,  Manual  of  British  Botany.) 

O'NONIS  (from  ueos,  an  ass,  and  oVrj/ii,  to  delight,  some  of  the 
species  being  said  to  be  grateful  to  asses),  a  genus  of  Plants  belonging 
to  the  natural  order  Ltrjuminosa:.  It  has  a  5-cleft  campanulate  calyx, 
narrow  segments,  the  lower  ones  longer.  The  keel  is  beaked,  the  style 
filiform  and  ascending,  the  stigma  terminal  and  subcapitate. 

0.  arvensis,  Trailing  Re.st-Harrow,  has  a  procumbent  uniformly  hairy 
stem,  axillary  stalked  solitary  flowers,  broadly  oblong  leaflets,  ovate 
pods  shorter  than  the  calyx.  It  is  usually  without  spines.  The  sterna 
root  at  their  base,  and  the  seeds  are  tubercular  and  scabrous. 

0.  antiquorum  has  an  erect  or  ascending  stem,  bigariously  hairy ; 
axillary  solitary  stalked  flowers,  oblong  leaflets,  aud  ovate  erect  pods 
longer  than  the  calyx.  It  is  doubted  by  many  botanists  as  to  this 
being  the  true  0.  antiquorum.  Koch  and  Reichenbach  both  describe 
quite  a  different  plant,  with  smooth  seed--. 

0.  redinata  has  a  viscid  pubescent  stem,  axillary  Qowera  with  one- 
flowered  pedicels  shorter  than  the  leaf-flower,  a  pod  without  bracts, 
the  corolla  about  equal  to  the  calyx,  obovate  cuneate  leaflets  serrated 
at  the  lip,  ovate  stipules,  and  cylindrical  reflexed  pods.  It  is  found  in 
sandy  places  in  Galloway  and  the  Channel  Isles,  and  in  the  south  of 
France  by  the  sea  coast. 

There  are  107  species  of  this  genus  described,  but  none  of  them  are 
used  in  medicine  or  the  arts.  They  are  chiefly  natives  of  Europe ;  about 
twelve  species  are  found  iu  Africa,  and  a  few  on  the  coast  of  Asia. 

(Babington,  Manual  of  British  Botany.) 

ONOPORDUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Compositor.  It  has  a  honeycombed  receptacle,  a  4-ribbed  fruit,  and  an 
imbricated  involucre,  with  simple  spinous  pointed  scales. 

0.  Acanihium,  Cotton-Thistle,  has  an  erect  many-headed  stem, 
elliptic  oblong  leaves,  woolly  on  both  sides;  serrate,  spinous,  and 
decurrent;  the  outer  involucral  scales  lanceolate,  subulate,  recurved, 
and  spreading.  The  stem  is  from  4  to  5  feet  high ;  woolly,  with 
broad  spinous  wings;  the  involucre  nearly  globose,  large,  and  somewhat 
cottony ;  the  scales  fringed  with  spinous  teeth  ;  the  florets  are  purple. 
This  plant  is  found  on  waste  ground  in  Great  Britain  and  Spain. 
Another  name  for  the  same  species  is  Wild  Aitichoke,  or  Alcachofa 
of  the  Spaniards,  on  account  of  the  fleshy  receptacle  being  once  culti- 
vated as  an  esculent  vegetable.  The  expressed  juice  of  this  plant  ia 
said  by  Eller  to  be  a  serviceable  application  to  cancer  of  the  breast, 
and  to  cleanse  foul  ulcere  ;  and  a  decoction  of  the  root,  which  is 
astringent,  has  been  used  to  restrain  discharges  from  the  mucous 
membranes.  The  seeds  are  oleiferous ;  and  M.  Durand  reports,  as  the 
result  of  experiments,  that  22  lbs.  of  onopordum  heads  will  yield 
12  lbs.  of  seeds,  from  which  3  lbs.  of  oil  fit  for  burning  may  be  extracted 
by  heat 

(Babington,  Manual  of  British  Botany;  Burnett,  Outlines  of  Botany.) 

ONOSMA  (from  6Voj,  an  ass,  and  00717),  smell ;  grateful  to  the  ass), 
a  genus  of  Plants  belonging  to  the  natural  order  Boraginacece.  It  has  a 
5-parted  calyx,  a  tubularly  campanulate  corolla,  aud  a  naked  throat. 
The  anthers  are  sagittate,  and  connected  together  by  the  bases  of  the 
lobes.  The  nuts  are  ovate,  strong,  and  fixed  to  the  bottom  of  the  calyx, 
unperforated  at  the  base.  The  species  are  small  scabrous  canescent 
planta,  with  crowded  lanceolate  or  linear  leaves,  and  terminal  racemes 
of  large  yellow  secund  and  usually  drooping  flowers. 

0.  Emodi  has  lanceolate  triple-nerved  leaves,  less  hairy  beneath, 
terminal  solitary  racemes,  linear  bracts,  not  half  so  long  as  the  flowers ; 
the  calyx  is  5-comered  with  ovate  segments,  a  ventricose  o-keeled 
corolla  contracted  towards  the  mouth,  aud  the  anthers  longer  than 
the  filaments.  It  is  a  native  of  Nepaul,  iu  Gosaiugsthan,  where  it  ia 
called  by  the  natives  Maharanga.  The  root  is  branched,  of  a  dark 
purple  colour,  aud  is  used  in  dyeing. 
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0.  cchinatum  is  a  hispid  plant,  covered  with  white  pungent  hairs. 
It  has  terminal  racemes  and  pedicellate  flowers.  The  corolla  is  yellow, 
ft  little  longer  than  the  calyx,  tubularly  campauulate  with  reflexed 
teeth. 

0.  tinctorium  is  a  native  of  Tauria,  in  the  vicinity  of  the  Bosporus. 
The  root  is  simple,  blackish,  and  covered  with  a  red  pigment,  which 
stains  ,,aper  a  violet  colour. 

All  the  species  of  this  genus,  which  exceed  thirty  in  number,  aro 
extremely  handsome  when  in  blossom,  but  are  not  valuable  on  account 
of  any  peculiar  properties.  Most  of  them  are  natives  of  rocks  and 
sandy  places  in  Europe  and  Asia,  and  answer  well  to  grow  in  rock- 
work  or  wall  tops.  They  are  short-lived,  and  apt  to  rot.  They  do  well 
however  in  pots  among  other  alpine  plants. 

(Don,  Dicldamydeous  Plants.) 

ONYGENA,  a  genus  o£  Fungi  found  on  horny  substances. 
ONYX.  [Agate.] 

OOLITE,  the  characteristic  rock  of  one  of  the  great  systems  of 
secondary  strata.  [Geology.]  One  of  the  purest  examples  of  Oolite 
is  the  fine  yellow  freestone  of  Ketton  in  Northamptonshire,  which  is 
wholly  composed  of  round  grains  of  concretionary  structure,  adherent 
by  their  contiguous  surfaces,  so  as  to  form  a  stone  easily  wrought 
with  the  chisel,  and  of  a  durable  quality.  The  Bath  free  stone  is 
another  example,  where  the  grains  (often  hollow)  are  connected  by 
interposed  calcareous  matter;  the  Portland  stoue  resembles  the 
former,  but  contains  disseminated  or  aggregated  silex  ;  and  not  to 
extend  the  catalogue,  much  of  the  Lincoln-hire  freestone  is  Oolite,  of 
which  the  round  grains  are  firmly  compacted  in  a  general  basis  of 
crystallised  carbonate  of  lime.  The  resemblance  of  the  grains  to 
small  ova,  or  the  roe  of  fishes,  has  given  origin  to  the  English  term 
Oolite  (from  the  Greek  ii6v,  an  egg),  and  the  German  Itogenstein, 
or  roestone. 

Limestones  possessing  the  oolitic  character  occur  in  different  parts 
of  the  series  of  strata,  but  nowhere  very  abundantly  except  between 
the  lias  and  the  greensands.  Specimens  may  be  found  in  the  moun- 
tain limestone  at  Clifton,  Kirkby  Lonsdale,  &c,  and  in  the  magnesiau 
limestone  of  Yoikshire  and  Derbyshire;  and  in  this  latter  case  the 
grains,  large  and  distinct,  show  obviously  the  concentric  lamination 
which  belongs  to  certain  oolites  called  Pisolites,  and  which  maybe 
detected  in  nearly  all  with  the  aid  of  the  microscope. 

At  one  time  it  was  supposed  that  the  little  round  masses  which  are 
so  characteristic  of  this  formation  were  portions  of  limestone  which 
had  gathered  round  various  forms  of  minute  fossil  animals.  It  was 
suggested  that  these  organisms  were  probably  Foraminifcra.  Recent 
microscopic  investigations  have  however  shown  that  these  little  round 
bodies  are  purely  inorganic,  and  that  they  are  formed  in  the  same 
manner  as  the  larger  nodules  of  the  magnesiau  limestone.  [Magnesian 
Limestone.] 

The  oolitic  deposits  are  divided  naturally  in  England  into  three 
parts,  the  Upper  Oolite  resting  on  the  Kimmeridge  Clay,  the  Middle 
Oolite  representing  the  Oxford  Clay  covered  by  the  Coral  Rag,  while 
the  Lower  Oolite  is  more  varied,  being  composed  of  numerous  bauds 
of  clay,  sand,  and  limestone. 

The  Upper  Ooliles,  called  on  the  continent  the  Portlandian  Group, 
are,  so  far  as  the  British  Islands  are  concerned,  almost  entirely  con- 
fined in  their  development  to  the  south  of  England,  only  that  stratum 
of  clay  which  usually  forms  the  base  of  the  group  being  exhibited  in 
Yorkshire,  in  the  vale  of  Pickering. 

The  group  of  strata  containing  the  Portland  stone,  and  exhibited  in 
Portland  Island,  includes  several  layers  of  coarse  earthy  limestone, 
which  rest  on  a  bed  of  siliceous  sand,  mixed  with  green  particles. 
TLis  is  called  the  Portland  Sand,  and  sometimes  attains  a  thickness  of 
as  much  as  80  feet  in  the  west  of  the  island,  and  forms  a  complete 
passage  into  the  underlying  clay. 

Above  the  coarse  limestones  of  the  lower  part,  which  usually  con- 
sist of  alternate  hard  and  soft  layers  to  a  thickness  of  50  or  60  feet, 
there  are  three  beds  of  serviceable  stone,  interstratified  with  clayey  or 
siliceous  bands.  Fossils  occur  in  all  these  strata ;  but  they  are  rare 
in  those  beds  of  the  stone  which  are  worked  to  advantage  for  econo- 
mical purposes. 

In  the  upper  part  of  the  Portland  series  there  occurs  a  very  inter- 
esting bed,  about  a  foot  in  thickness,  of  a  dark-brown  substance, 
containing  much  earthy  lignite.  This  bed,  called  the  Dirt-Bed,  seems 
to  be  made  up  of  black  loam,  which  at  some  distant  period  nourished 
the  roots  of  trees,  fragments  of  whose  stems  are  now  found  fossilised 
around  it.  Wherever  the  dirt-bed  is  laid  open  to  extract  the  sub- 
jacent building-stone  these  remains  of  trees  occur,  and  they  are  placed 
at  such  distances  from  one  another  as  trees  growing  in  a  modern 
forest. 

It  results  from  the  circumstances  of  this  deposit,  that  the  surface  of 
the  Portland  stone,  at  the  termination  of  the  Oolitic  period,  must  have 
been  for  some  time  dry  land,  aud  covered  with  a  forest ;  and  we  have 
a  kind  of  measure  even  of  the  duration  of  this  period  in  the  thick- 
ness of  the  dirt-bed,  which  has  accumulated  more  than  a  foot  of  black 
earth,  loaded  with  the  wreck  of  its  former  vegetation.  "  The  regular 
and  uniform  preservation  also  of  this  thin  bed  over  a  distance  of  so 
many  mile3,  shows  that  the  change  from  dry  land  to  the  state  of  a 
fresh-water  lake  or  actuary  (which  the  nature  of  the  overlying  rock 
proves  to  have  succeeded  the  period  of  dry  land)  was  not  accompanied 


by  any  violent  denudation  or  rush  of  water,  since  the  loose  earth, 
together  with  the  trees  which  lay  prostrate  on  its  surface,  must 
inevitably  have  been  swept  away  had  any  such  violent  catastrophe 
then  taken  place." 

The  Kimmeridge  Clay  is  of  a  blue,  slaty,  or  grayish-yellow  colour. 
It  frequently  contains  a  considerable  quantity  of  selenite,  or  crystallised 
sulphate  of  lime.  It  usually  effervesces  with  acids,  and  exhibits  in 
tolerable  abundance  both  vegetable  and  animal  impressions,  although 
its  fossils  are  rarely  in  such  good  condition  as  to  be  preservable  in  a 
collection.  It  is  a  bed  of  great  thickness ;  horizontal,  or  nearly  so,  in 
its  stratification ;  extremely  persistent  in  its  peculiar  mineral  and 
fossil  characters,  but  not  very  extensively  developed  either  in  England 
or  on  the  continent.  The  name,  Kimmeridge  Clay,  has  been  applied 
to  it  because  it  is  well  exhibited  at  Kimmeridge  Bay,  and  near  the 
village  bearing  the  same  name  in  the  Isle  of  Purbeck. 

At  this  spot  thero  are  also  found,  alternating  with  the  clay,  certai.i 
beds  of  highly  bituminous  shale,  occasionally  used  for  fuel,  and  locally 
known  as  the  Kimmeridge  Coal.  There  are  many  beds  of  lignite 
found  in  the  Oolites,  but  these  are  perhaps  the  most  remarkable,  nex  t 
to  those  of  the  lowest  Oolitic  deposits  of  Yorkshire  and  North 
America. 

Among  the  foreign  rocks  of  this  part  of  the  oolitic  period  are — 
1st,  the  Calcaire  de  Blangy,  on  the  coast  of  Normandy;  2nd,  the 
upper  beds  of  the  Jura, in  Switzerland;  and  3rd,  the  Solenhofen  beds. 

On  the  banks  of  the  Donetz,  in  southern  Kussia,  there  are  beds  of 
Oolitic  Limestone  of  light-yellow  colour,  which  appear  to  belong  to 
this  division  of  the  secondary  series. 

The  Middle  Oolites  consist  for  the  most  part  of  a  thick  bed  of 
clay,  called  the  O.iford  Clay,  widely  expanded  throughout  Eugland, 
and  met  with  also  in  the  same  form  on  the  Continent,  aud  a  series  of 
overlying  limestones,  chiefly  remarkable  for  the  abundant  remains  of 
coral  found  in  them. 

The  upper  beds  of  the  Middle  Oolitic  Series  are  partly  calcareous 
and  partly  sandy,  the  former  consisting  chiefly  of  a  very  interesting 
group  of  corals  known  under  the  name  of  Coral-Rag,  aud  the  latter, 
the  sandy  beds,  or  calcareous  grits,  often  more  or  less  intermixed 
with  calcareous  matter,  and  containing  thin  lamina)  of  clay  sometimes 
passing  into  irregular  bands  of  hard  and  tough  marly  rock.  This 
calcareous  matter  seems  entirely  due  to  the  presence  of  crushed  aud 
decomposed  orgauic  remains. 

It  is  chiefly  in  Wiltshire,  near  the  towns  of  Calne  and  Steepla 
Ashton,  and  in  the  surrounding  neighbourhood,  that  the  corals  of  the 
Coralliag  are  found  in  greater  abundance  and  perfection  ;  and  this 
part  of  our  island,  at  the  time  of  the  deposit,  has  clearly  existed  in 
the  condition  of  a  coral  island  in  an  open  sea.  The  thickness  of  the 
bed  is  about  40  feet ;  large  portions  of  it  are  frequently  made  up  of 
the  remains  of  a  single  species,  and  an  earthy  calcareous  freestone, 
sometimes  used  as  a  building-stone,  and  full  of  fragments  of  shells, 
rests  immediately  upon  it,  and  is  surmounted  by  a  fine-grained  ferru- 
ginous sandstone,  slightly  oolitic  in  structure,  and  containing  a  few 
fossils,  marking  the  close  of  the  Middle  Oolitic  period. 

In  the  north  of  Eugland  the  contemporaneous  bed  is  a  calcareous 
deposit,  also  containing  corals,  but  (as  at  Malton,  in  Yorkshire) 
including  a  considerable  proportion  of  the  fossil  remains  of  shells, 
both  bivalves  and  univalves.  The  bed  never  loses  its  coralline 
character,  and  may  perhaps  represent  an  imperfect  coral  reef,  once 
extending  from  the  south-west  of  Eugland  to  what  is  now  the  right 
bank  of  the  Humber. 

The  Oxford  Clay  is  a  very  important  member  of  the  oolitic  series, 
attaining  a  thickness  of  not  less  than  500  feet,  and  spreading  over  a 
great  part  of  England — more  especially  occupying  the  fen-districts  in 
the  counties  of  Cambridge  and  Lincoln,  which  appear  to  be  partly 
caused  by  the  union  of  this  bed  with  the  Kimmeridge  Clay,  producing 
a  wide  expanse  of  flat  and  undrained  country.  The  same  deposits  are 
well  seen  at  Weymouth  ;  aud  they  cover  an  important  part  of  the 
East  Riding  of  Yorkshire.  The  stratification  throughout  is  nearly 
horizontal  and  undisturbed,  being  conformable  with  that  of  the 
formations  immediately  above  and  below  it. 

The  appearance  of  the  Oxford  Clay  is  that  of  a  stiff  pale-blue 
argillaceous  bed,  containing  a  large  proportion  of  calcareous  matter, 
and  a  more  or  less  abundant  mixture  of  iron  pyrites.  Numerous 
organic  remains  are  found  in  it,  which  are  sometimes  preserved  in  the 
clay  itself,  but  more  frequently  form  a  nucleus,  about  which  iron 
pyrites  have  aggregated.  Those  preserved  in  the  clay  have  been 
generally  found  in  a  very  rotten  condition. 

The  Lower  Oolites  admit  of  considerable  subdivision  in  the  British 
Islands,  but  the  details  seem  to  be  rather  of  local  than  general 
interest;  and  though  partially  extending  to  Normandy,  are  by  no 
means  universal  in  other  parts  of  Europe.  [Geology.] 

1.  The  Corubrash  (the  uppermost  bed)  consists  of  a  variable  thickness 
of  clays  and  sandstones,  which  ultimately  pass  into  a  thin  rubbly 
stone,  tough  and  occasionally  crystalline. 

2.  The  Forest  Marble,  which  consists  of  carbonate  of  lime. 

3.  The  Great  Oolite,  consisting  of  a  variable  series  of  coarse  shelly 
limestones. 

4.  The  Bradford  Clay,  consisting  of  a  pale-greenish  clay,  containing 
a  small  proportion  of  calcareous  matter  and  inclosing  thin  slabs  of 
tough  brownish  limestone. 
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5.  The  Ore  at  Oolite  is  separated  from  tlio  noxt  bed,  containing 
amongst  them  the  clay  used  in  the  manufacture  of  cloth  under  the 
name  of  Fuller's  Earth,  and  also  a  thin  calcareous  flag-stone  known 
as  (he  Stouesfield  Slate.  The  latter  is  rem  Li  kable  for  containing  the 
remains  of  Marsupiate  Animals.  [Maiisutiata.] 

0.  The  Inferior  Oolite  is  the  last  of  the  series  of  oolitic  limestones. 
It  is  employed  'o  a  great  extent  as  a  building  material.  Its  represen- 
tative in  France  is  the  Caen  Limestone. 

The  oolitic  system  embraces  also  the  formation  called  Lias.  In 
England  it  consists  of  a  series  of  strata  in  which  an  argillaceous 
character  predominates  throughout ;  it  also  contains  limestone  mixed 
with  clay.  It  seems  to  form  four  principal  members,  which  are  thus 
described  by  Professor  Ansted. 

"  The  Upper  Lias,  or  Alum-Shale,  is  best  seen  at  Whitby,  and  on 
the  Yorkshire  coast,  and  it  attains  thero  a  considerable  thickness.  It 
consists  of  three  distinct  parts  :  the  lower  division  including  soft 
shales,  extremely  fossiliferous,  which  are  separated  from  the  upper- 
most series,  also  composed  of  incoherent  slaty  beds,  by  an  interme- 
diate stratum  of  hard  shale,  about  30  feet  thick,  containing  a  quantity 
of  the  mineral  called  jet,  and  also  occasionally  large  fragments  of  the 
bitumenised  wood  of  coniferous  trees.  The  jet  itself  is  but  a  peculiar 
form  of  carbon,  and  there  can  be  little  doubt  that  it  is  of  organic 
origin.  It  is  in  the  upper  shales  of  the  lias,  both  on  the  coast  of 
Yorkshire  and  at  Lyme  Regis,  that  there  have  been  found  the  most 
remarkable  and  interesting  of  thoso  fossil  remains  of  extinct  animals, 
for  which  the  formatiou  is  so  celebrated.  The  presence  of  alternate 
bauds  of  tolerably  hard  limestone  and  soft  shale  is  usually  charac- 
teristic of  the  lias  in  the  different  parts  of  England  whore  it  is  most 
developed.  The  dark  bluish-gray  colour,  united  with  the  singular 
riband-like  structure,  is  more  particularly  remarkable  in  the  upper 
beds  of  the  formation,  and  is  well  soen  at  Lyme  Regis,  Whitby,  and 
Barrow-upon-Soar,  in  Leicestershire. 

"  The  principal  locality  of  the  middle  beds  of  the  lias  is  the  neigh- 
bourhood of  Cheltenham,  where  the  marlstoue  of  Dumbleton  Hill  is 
crowded  with  interesting  organic  remains.  It  is  made  up  of  alternat- 
ing layers  of  coloured  clays  and  sands,  which  are  occasionally 
calcareous,  and  of  beds  of  impure  limestone. 

"  This  part  of  the  series  is  also  represented  in  the  north  of  England, 
where  it  has  an  average  thickness  of  about  130  feet,  and  consists  of 
sandy  shales,  of  which  the  upper  portions  are  distinguished  by  the 
presence  of  several  bauds  of  argillaceous  irony  nodules. 

"Lower  Lias  Shale. — The  great  mass  of  the  lower  division  of  the 
Lias  is  found  in  the  middle  of  England,  and  consists  of  thick  beds  of 
dark  coloured  and  finely  laminated  shale,  iu  which  are  calcareous 
bauds  and  concretions.  These  form  the  base  of  the  series,  and 
graduate  downwards  into  a  whitish  sandstone,  belonging  to  the  upper- 
most beds  of  the  New  Red-Sandstone  system.  The  transition  is 
different  again  in  the  south  of  England  ;  and  at  Lyme  Regis  marls  of 
a  light-bluish  colour  represent  the  upper  beds  of  the  New  Red-Sand- 
stone and  pass  into  the  Lias  Limestone  by  a  succession  of  dark  slaty 
marls,  which  are  overlaid  by  a  number  of  gray  calcareous  beds,  and 
these  again  by  other  slaty  marls  of  the  upper  series.  The  Marlstone 
and  Upper  Lias  Shales  are  not  present  in  this  part  of  the  deposit  in 
their  ordinary  form. 

'"The  lowest  portion  of  the  Liassic  System  occasionally  consists  of  a 
very  thin  bed,  in  some  p'aces  entirely  made  up  of  the  fragments  of 
fossil  bodies  (chiefly  the  remains  of  fish),  but  sometimes  passing  into 
a  white  micaceous  sandstone,  still  recognisable  as  the  same  bed. 
This  bed  was  first  observed  underlying  a  small  patch  of  Lias,  near  the 
town  of  Aust  (situated  on  the  left  bauk  of  the  Severn,  nearly  opposite 
the  mouth  of  the  Wye) ;  but  it  has  since  been  recognised  at  Axmouth, 
iu  Devonshire,  and  iu  other  parts  of  England  farther  north,  having  a 
total  range  of  upwards  of  100  miles.  It  is  rarely  more  than  2  or 
3  inches  iu  thickness,  but  invariably  occupies  the  same  geological 
position,  and  is  for  the  most  part  so  exclusively  composed  of  organic 
remains,  that  a  long  period  must  have  been  required  for  its  formation. 
In  some  parts  of  the  country,  aud  especially  iu  Gloucestershire  and 
Worcestershire,  the  passage  of  the  Lias  into  the  underlying  beds  of 
New  Red-Sandstone  is  marked  by  the  presence  of  calcareous  flagstones, 
called  Lower  Lias  Lime-tones ;  and  these  usually  alternate  with 
laminated  shales,  the  whole  in  that  case  forming  together  the  lowest 
deposits  of  Lias. 

"On  the  Continent  the  Lias  is  frequently  found,  aud  the  upper  beds 
resemble  those  developed  in  England  ;  the  middle  however  are  usually 
more  calcareous,  and  the  lower  more  sandy,  aud  these  latter  some- 
times, as  in  Belgium,  pass  insensibly  into  the  upper  New  Red-Sandstone. 
The  town  of  Luxemburg  is  built  upon  a  hard  sandstone  of  this  kind, 
and  these  beds  pass  into  the  rock  called  Arkose,  a  peculiar  and  often 
metalliferous  metamorphosed  deposit,  occurring  where  the  Lias  sands 
come  iu  contact  with  crystalliue  rocks.  Fossils  have  been  found  in 
South  America,  and  also  in  Northern  India,  attributed  to  the  period 
we  are  now  considering. 

"  The  Lias  is  a  formation  exceedingly  rich  in  fossils ;  and  amongst 
them  are  representatives  of  all  the  principal  natural  groups.  Corals 
however  are  exceedingly  rare,  aud  of  small  size.  Encriuites  are 
numerous  and  abundant,  especially  the  Pentacriuite,  which  attached 
itself  to  floating  wood.  Radiated  animals  of  other  kinds  characterise 
porta  cf  the  deposits,  aud  of  these  the  Ifiadcma  is  an  example. 


Insects  and  Crustaceans  have  beon  frequently  found.  Star-Fishes  are 
common  in  the  marlstone. 

"  Both  univalve  and  bivalve  shells  of  various  kinds  are  characteristic 
either  of  the  whole  deposit  or  of  different  beds.  The  SpMfer  is  one 
of  the  later  species  of  a  gnus  represented  far  more  abundantly  in 
more  ancient  deposits,  while  the  PUcatula  and  PlayioH'oma  are  among 
the  ancient  representatives  of  more  recent  forms.  The  Pecten  is  an 
example  of  a  Himilar  kind;  and  the  Ammonite  and  Bele/umte  are 
eminently  characteristic  cephalopodous  shells,  infinitely  abundant 
during  the  Lias,  and  wcarcely  loss  so  for  a  great  part  of  the  oolitic 
period.  Above  170  species  of  Molluica  have  been  described  from  the 
British  localities  only,  of  which  as  many  as  70  are  Ammonites. 

"  Fishes'  remains  are  common  in  some  parts  of  the  Lias,  and  as  many 
as  GO  species  iu  all  have  beeu  described  ;  of  these  many  resemble  the 
shark,  but  none  seem  to  have  attained  very  gigantic  proportions. 
This  however  was  not  the  case  with  the  Reptiles,  which  during  the 
period  in  question,  were  equally  remarkable  for  their  large  size,  vora- 
cious habits,  and  incredible  abundance.  Many  species  belouging  to 
natural  orders  of  these  animals  long  since  lost,  were  then  widely 
dispersed  ;  and  many  other  species  existed  of  genera  now  common  in 
distant  parts  of  the  world.  The  Flying  Reptile  [Pterodactyl]  is  a 
strikiug  instance  of  anomalous  structure.  The  swimming  and  indeed 
strictly  marine  monsters  named  Ichtliyosaurus  and  Plesioauurut,  are 
other  examples."    [Ichthyosaurus  ;  Plesiosaurus.] 

The  following  is  a  list  of  the  Fossil  Genera  found  in  the  Oolitic 
Beds  :— 

Pluntce. 

Alethopleris,  2  species.  Pcuce,  2  species. 

Araucarites  pereyrinus,  Presl.  Pldebopteris,  2  species. 

Bemonia  ovata,  Buck.  Polypodites,  2  species. 

BrachyphyUvim,  mammillarc,  Liudl.   Polystiehites  Murrayana,  Presl. 


Bucklandia  squamosa,  Brong. 
Carpolithcs,  3  species. 
Cyclupteris,  2  species. 
Dictyophyllum  rwjosum,  Lindl 
Equisetites,  2  species. 
Lilia  lanceulata,  Buckin. 
Lycopudiles,  2  species. 
Naiadea,  2  species. 
Neuropteris  rccenlior,  Liudl. 
Olopteris,  2  species. 
Pachypleris,  2  species. 
Pecopteris,  11  species. 


Sponyia,  7  species. 


Pterophyllum,  4  species. 
Salicitcs  lonyifolius,  Buckm. 
Solenites,  2  species. 
Sphcereda  parado.ca,  Liudl. 
Sphcenopteris,  6  species. 
Spherococcites,  2  species. 
Stricklandia  acuminata,  Buckm. 
Strobilites  elonyata,  Lindl. 
Taniopteris,  3  species. 
Thuytes,  4  species. 
T'jinpauoi  hora,  2  species, 
Zainiles,  6  species. 

Amorphozoa. 


Zoophyta. 

Jleleropora,  2  species. 
Jdmonea  triquetra,  Lamx. 
Irdricaria  Bajocensis,  Bi  oun. 
Lithodendron  eleyans,  Goldf. 
Madrepora  limbata,  Goldf. 
Meandrina  Soemmerinyii,  Goldf. 
Millepora,  2  species. 
Montlivaltia  earyophyllata,  Lam, 
Diastopora,  3  species.  Terebdlaria  ramosissima,  Lamx. 

Eunoinia  radiata,  Lamx.  Tliconoa  clathrata,  Lamx. 

Fumjia  orbulites,  Lamx.  Turbinolia  dispar,  Phil. 

Echinodermata.  [Echinoderiiata.] 
Annelida. 

Vermicidaria,  5  species. 


Aleclo  dichotoma,  Lamx. 
Aspendcsia  crista! a,  Lamx. 
Ayaricia  lobata,  Goldf. 
Astrea,  5  species. 
C'aryophyilia,  2  species. 
Ctriopora  clavata,  Goldf. 
Clirysaora,  2  species. 
Cricopora,  2  species. 


Serpula,  17  species. 
Vermitia  sulcata,  Sow, 

Pollicipes,  3  species. 


Astacus,  4  species. 


Cirripedia. 

Insecta.  [Insecta.] 
Crustacea. 


sp. 


Amphidcsma,  3  species. 
Anatina  undulata,  Sow 
Area,  9  species. 
Astarte,  16  species. 
Cardinia,  12  species. 
Cardium,  12  species. 
Corbis,  3  species. 
Corbula,  4  species. 
Cucullita,  14  species. 
Cypricardia  solida,  Lycett, 
Oyiherea,  2  species. 
Gastrochana  tortuosa,  Sow. 
Gresslya  Anylica,  Ag. 
Hippopodium  ponderosum,  Sow, 
Jsocardia,  11  species. 
Lucina,  4  species. 


Cjnchifera  Monom yaria. 

Lutraria,  5  species. 
Lysianassa,  4  sjiecies. 
Alactromya  Cardioides,  Phil.  ap. 
Mudiola,  17  species. 
Mya,  3  species. 
Myoccncha  crassa,  Sow. 
Mytilus,  4  species. 
Xucula,  11  species. 
Opts,  2  species. 
Panoposa,  3  species. 


Pcctunculus,  2  species. 
Phohdomya,  19  species. 
P/iolas,  2  species. 
Pinna,  S  species. 
Psammobia  hvviyata,  Phil, 
P alias! ra  (?),  4  species. 
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Conchifcra  Monomyaria. 
Sahara  Madridi  (Cardium),  Arch.    Thracia  depressa,  Sow.  sp. 
Savguiwlaria,  8  species.  Trigonia,  13  species. 

TcH  'tr.a  ampliata.  Phil.  Unto  distoHus,  Bean. 

Thclis  varicosa  {Venus),  Sow.  Venios  Nuculceformis,  Roemer. 

Mtmomya/ria. 

Anomia,  2  species.  Mono/is  dccussata,  Munsfc. 

Avicula,  16  species.  Ostrea,  19  species. 

Crcnatula,  2  species.  Pecten,  31  species. 

G  rvillia,  10  species.  Pema,  2  species. 

Grypluea,  14  species.  Plagiostoma,  16  species. 

Inoceramus,  3  species.  Plicutula,  3  species. 

Lima,  6  species.  Sjiondylus  comptus,  GoUlf. 
Limea  duplicata,  Goldf. 

Brachiopoda. 

Crania  antiquior,  Jelly.  Spirifer,  5  species. 

Lingula  Beani,  Phil.  Terebratula,  43  species. 
Orbicula,  4  species. 

Gasteropoda. 

Actceon,  2  species.  Phasianella  cinrta,  Phil. 

Buccinum,  4  spooies.  Pileolus,  2  species. 

J5((Wa  (?),  3  species.  Plewotomaria,  11  species. 

Ctrrus,  5  species.  Jiimula  clathrata,  Sow.  sp. 

Dentalium,  3  species.  Bissoa,  4  species. 

Delphinula  coronata,  Fietn.  Bostcllaria,  3  specie3. 

Emarginula,  2  species.  Botella,  4  species. 

Littorina,  4  species.  Solarium  calyx,  Phil. 

Murex  Haccanensis,  Phil.  Terebra,  8  species. 

Naiica,  10  species.  Trochotoma  sulcata,  Lycett. 

Nerincea,  6  species.  Trochus,  10  species. 

Ncrita,  5  specie*.  Turbo,  4  species. 

Patella,  5  species.  Turritella,  2  species. 

Cephalopoda.  [Cephalopoda] 

Pisces.  [Fisu.] 

(Ansted,  Elementally  Geology;  Tennant,  Stratigraphical  List  of  British 

Fossils). 

OOLITIC  SYSTEM.  [Oolite.] 

OPAL.  Of  this  mineral,  which  is  essentially  a  hydrate  of  silica, 
there  are  mentioned  by  Mr.  Brooke,  in  the  '  Encyclopedia  Metro- 
politana,'  eleven  varieties,  and  nearly  as  mauy  are  described  by 
Phillips. 

Precious  Opal,  or  Noble  Opal. — This  mineral  ia  white,  bluish,  or 
yellowish-white,  and  exhibits  a  beautiful  variety  or  play  of  colours,  as 
blue,  green,  yellow,  and  red,  several  of  which  appear  together.  Frac- 
ture conchoidal,  with  a  vitreous  or  resinous  lustre  ;  it  is  easily  broken, 
but  scratches  gla-s.  Specific  gravity  2  06  to  2'09.  Infusible  by  th-i 
blow-pipe,  but  becomes  opaque  and  loses  water.  The  most  beautiful 
specimens  occur  in  Hungary,  but  it  has  also  been  fouu  1  in  Saxony 
South  America,  &e.    Analysis  of  the  Hungarian  opal  by  Klaproth  : — ' 

Silica  90 

Water  10 

—100 

Fire-Opal. — In  this  the  internal  reflection  is  bright  red.  It  occurs 
with  the  Precious  Opal  in  Hungary,  and  has  also  been  found  in 
Cornwall. 

Hydropliane. — It  is  usually  opaque,  but  is  rendered  transparent, 
and  exhibits  the  iridescent  colours  of  the  Precious  Opal  by  immersion 
in  water.  According  to  Klaproth  it  contains  a  little  alumina  in  addi- 
tion to  silica  and  water. 

Common  Opal. — This  is  of  various  shades  of  colour,  as  white,  green, 
yellow,  and  led  ;  but  is  entirely  destitute  of  the  play  of  colours  exhi- 
bited by  the  Noble  Opal.  In  other  properties  they  greatly  resemble 
each  other.  It  is  stated  to  contain  a  little  oxide  of  iron  mixed  with 
the  silica  and  water.  It  is  found  chiefly  in  Hungary  and  Saxony,  but 
specimens  have  also  been  discovered  in  Cornwall. 

Semi-Opal. — This  is  more  opaque  than  the  Common  Opal,  and  is 
dull.  It  occurs  either  white,  gray,  yellow,  brown,  or  green.  It  is 
found  in  the  same  places  as  the  foregoing. 

Wood-Opal,  so  called  from  its  showing  the  woody  structure.  It 
occurs  of  several  tints  of  white,  gray,  brown,  and  black.  It  is  gene- 
rally harder  than  the  Semi-Opal,  but  does  not  materially  differ  from 
it  in  other  properties.    It  occurs  in  Hungary  and  in  Transylvania. 

Cacholong  is  white  opaque  opal ;  harder  than  the  Common  Opal ; 
dull ;  brittle ;  fracture  flat  conchoidal.  Specific  gravity  2'2.  Infusible 
before  the  blow-pipe.  It  is  found  on  the  banks  of  the  river  Cach  in 
Bucharia,  in  loose  masses.  It  occurs  also  in  the  Faroe  Islands,  Green- 
land, and  Iceland. 

Opal  Jasper,  Ferruginous  Opal. — Opaque,  or  but  feebly  transparent 
on  the  edges.  Colour  generally  deep  shades  of  red,  yellow,  and  gray. 
Fracture  flat  conchoidal.  It  appears  to  be  a  silicate  of  iron  with  water. 
It  occurs  in  Hungary,  Siberia,  &c.  Klaproth's  analysis  of  a  variety 
from  Telkebanya  gave — 


Silica  43-5 

Oxide  of  Iron  47-0 

Water  7'5 
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Menilite. — It  occurs  in  irregular  or  reniform  masses.  Colour  usually 
smoke-brown.  Opaque,  or  slightly  translucent.  It  occurs  at  Menil- 
Montant,  and  St.  Oueu  near  Paris,  in  beds  of  adhesive  slate.  Accord- 
ing to  Klaproth  it  consists  of— 

Silica  855 

Alumina   .    .  l'O 


Water,  Inflammable  Matter,  and  traces  of  1 
Lime  and  Iron  I 


110 
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Hyalite,  Midler's  Glass. — It  occurs  in  small  globular  aud  botryoidal 
forms.  Lustre  vitreous.  Brittle,  but  scratches  glass.  Specific  gravity 
about  24.  Infusible  by  the  blow-pipe.  It  occurs  in  amygdaloid,  near 
Frankfurt-on-the-Maine,  in  Hungary,  &c.  According  to  Bucholz  it 
consists  of — 


Silica,  with  a  trace  of  Alumina 
Water       .  . 


920 

G-3 
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Geyserite,  Siliceous  Sinter. — This  mineral  is  white,  or  yellowish  or 
grayish-white.  Brittle.  Specific  gravity  about  P807.  Iufusible  per 
se  by  the  blow-pipe.  It  ia  deposited  by  the  hot-springs  of  Iceland  and 
elsewhere.    According  to  Klaproth  it  consists  of — 

Silica  98-0 

Alumina  P5 

Iron  a      .  '5 
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OPEN-BEAK.  [Hians.] 

OPERCULI'FERA,  one  of  the  families  of  Polypiaria  Membranacea 
of  De  Blainville,  also  called  Escharicea. 

OPER'CULUM  (Malacology),  the  plates  or  pieces  which  protect  the 
apertures  or  exposed  parts  of  certain  Molluscs.  In  many  of  the  Tes- 
taceous Gastropods  it  becomes  a  covor  or  door,  which  fits  the  aperture 
of  the  shell  more  or  less  accurately  when  the  animal  has  retired  within 
it.  Opercula  of  this  kind  vary  much  in  structure  and  shape.  Thus 
they  are  sometimes  horny,  as  in  Trochus  and  Murex ;  sometimes 
shelly,  nay  almost  stony,  as  in  Turbo ;  aud  in  construction  they  are 
for  the  most  part  either  spiral,  concentric,  or  uuguiculated. 

In  Botany  this  term  is  chiefly  used  for  the  cap  which  forms  the 
upper  extremity  of  the  theca,  or  sporangium,  of  a  moss,  covering  over 
the  peristome,  and  usually  falling  off  when  the  spores  are  ready  for 
dispersion.  It  has  also  been  applied  to  the  lid  which  covers  in  the 
Pitcher  of  Nepenthes,  where  it  is  the  lobe  of  a  modified  leaf. 

OPHIDIA,  an  order  of  Reptiles  without  feet,  and  consequently,  as 
Cuvier  observes,  more  deserving  the  name  of  Reptiles  than  any  other 
Order. 

According  to  Cuvier,  the  order  Ophidia  consists  of  the  genus  Anguis 
[Blindwor.m],  of  True  Serpents,  and  Naked  Serpents.  Cuvier's  second 
family,  or  that  of  the  True  Serpents,  comprehends  the  genera  which 
have  no  sternum  nor  any  vestige  of  a  shoulder-blade,  but  whose  ribs 
still  embrace  a  great  part  of  the  circumference  of  the  trunk,  and  the 
body  of  whose  vertebrae  are  also  articulated  by  mean3  of  a  convex 
surface  which  is  received  into  a  socket  or  concavity  of  that  vertebra 
which  succeeds  it.  They  want  the  third  eyelid  and  the  tympanum  ; 
but  the  ossiculum  auditus  exists  under  the  skin,  and  its  shaft  or  handle 
(so  to  speak)  passes  behind  the  tympanic  bone.  Many  have  vestiges 
of  a  posterior  member  under  the  skin,  aud  the  extremity  of  this 
rudiment  of  a  limb  shows  itself  externally  in  the  form  of  a  small  hook. 
[Boioe.] 

Those  serpents  to  which  the  names  of  Doubles  Marcheurs,  or 
Amphisbcenidie  [Amphisb.ena;  Ttphlops],  have  been  given,  have  the 
lower  jaw  carried,  as  in  the  Tortoises  [G'helonia]  and  Lizards  [Sauiua], 
by  a  tympanic  bone  which  is  articulated  directly  with  the  cranium, 
the  two  branches  of  that  jaw  soldered  anteriorly,  and  those  of  the 
upper  jaw  fixed  to  the  cranium  and  the  intermaxillary  bone,  so  that 
their  mouth  cannot  be  dilated,  as  in  Cuvier's  next  tribe  (the  Serpents 

,  properly  so  called),  aud  their  head  is  of  uniform  size  with  their  body ;. 
a  form  and  structure  which  enable  them  to  make  progress  equally  well 
in  both  directions,  head  or  tail  foremost.  The  bony  frame  of  the  orbit 
is  incomplete  backwards,  and  their  eye  is  very  small.  Their  body  is 
covered  with  scales,  the  anus  very  near  its  extremity,  the  trachea  long, 
and  the  heart  placed  very  far  backwards.  Of  this  tribe  no  veuomoui 
species  are  known. 

The  Serpents,  properly  so  called,  have  the  tympanic  bone,  or  pedicle 
of  the  lower  jaw,  moveable,  and  nearly  always  suspended  to  another 
bone  analogous  to  the  mastoidian,  attached  to  the  cranium  by  muscles 
and  ligaments  which  permit  its  mobility  :  the  branches  of  this  jaw 
are  not  united  to  each  other  except  by  ligaments,  nor  are  those  of  the 
upper  jaw  united  to  the  intermaxillary  bone  in  any  other  mauner,  so 
that  they  can  be  more  or  less  separated ;  a  conformation  which  gives 
these  animals  the  power  of  dilating  their  mouth  to  such  an  extent  as 
to  enable  them  to  swallow  bodies  larger  than  themselves.  Their 
palatine  arches  participate  in  this  mobility,  and  are  armed  with  pointed 
teeth  curved  backward.': — the  most  marked  and  constant  character  of 

I  this  tribe.    Their  trachea  is  very  long ;  their  heart  situated  very  far 
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backwards;  aud  tho  greater  number  havo  only  one  very  long  lung, 
with  tho  vestige  of  a  second.  Those  serpents,  says  Cuvier,  in  continu- 
ation, aro  divided  into  venomous  and  non-venomous  ;  and  tho  former 
aro  subdivided  into  venomous  with  many  maxillary  teeth)  and 
venomous  with  isolated  fangs.  In  tho  non-venomous,  tho  branches  of 
the  upper  jaws  aro  furnished  throughout  their  length,  as  well  as  those 
of  the  lower  jaw  and  of  tho  palatine  branches,  with  fixed  teeth  which 
are  not  pierced  :  there  are  therefore  four  nearly  equal  rows  of  these 
teeth  in  the  upper  part  of  tho  mouth,  and  two  in  tho  lower.  [BoiD/i:.] 
Those  which  have  tlio  mastoidian  bones  comprised  in  the  cranium,  tho 
orbit  incomplete  backwards,  and  tho  tongue  thick  and  short,  much 
resemble  the  Ampltishcuidce  in  tho  cylindrical  form  of  their  head  and 
body,  and  have,  Cuvier  observes,  boon  united  to  the  Orvets  [Orvht], 
in  consequence  of  the  smallness  of  their  scales. 

The  Venomous  Serpents  with  isolated  fangs  present  a  very  peculiar 
structure  in  their  organs  of  manducatiou.  Their  superior  maxillary 
bones  aro  very  small,  carried  on  a  long  pedicle  analogous  to  the 
external  pterygoid  apophysis  of  the  sphenoid  bone,  and  very  move- 
able :  here  is  fixod  a  pointed  tooth,  pierced  with  a  small  canal  which 
gives  issue  to  a  liquor  secreted  by  a  considerable  gland  situated  under 
the  eye.  It  is  this  liquor  which,  when  shed  into  the  wound  made  by 
the  bite  of  the  serpent,  carries  havock  into  the  body  of  the  wounded 
animal,  and  produces  effects  more  or  less  fatal  according  to  the  species 
which  has  inflicted  the  wound.  This  fang  is  concealed  in  a  fold  of  the 
gum  when  the  serpent  does  not  wish  to  use  it ;  and  there  aro  behind 
it  many  germs  destined  to  fix  themselves  in  their  turn,  in  order  to 
replace  it  if  it  should  be  broken  in  the  wound  it  makes.  Naturalists, 
Cuvier  remarks,  have  named  these  teeth  crochets  mobiles,  or  moveable 
fangs ;  but  it  is,  properly  speaking,  tho  maxillary  bone  that  moves : 
that  bone  carries  no  other  teeth,  so  that,  in  the  Venomous  Serpents, 
only  two  rows  of  palatine  teeth  are  seen  in  the  roof  of  the  mouth. 
All  the  venomous  species  bring  forth  their  young  alive,  in  consequence 
of  the  egg  being  hatched  internally  before  it  is  laid,  whence  their 
general  name  of  Vipers,  a  contraction  of  Vivipares. 

These  deadly  serpents  with  isolated  fangs,  though  they  present 
external  characters  of  the  same  nature  as  the  precediug  group,  have, 
the  greater  number  of  them  at  least,  very  dilatable  jaws  and  a  very 
extensible  tongue.  Their  head,  wide  behind,  has  generally  a  ferocious 
aspect,  which  announces  in  some  degree  their  malevolent  nature. 
[Vipruid.e.] 

A  third  tribe  has  the  jaws  organised  and  armed  nearly  as  in  the 
Non-Venomous  Serpents,  but  the  species  have  the  first  of  their 
maxillary  teeth  greater  than  the  others,  and  pierced  so  as  to  conduct 
the  venom  in  the  same  manner  as  is  effected  in  the  Venomous  Serpents 
with  isolated  fangs.  Such  are  the  Bungari  and  Hydri.  [Hydride; 
Naia.] 

The  serpents,  with  one  exception  (Beirodon,  to  which  we  shall  pre- 
sently more  particularly  call  attention),  subsist  on  living  prey ;  and, 
whether  non-venomous  or  venomous,  have  their  teeth,  as  might  be 
expected,  admirably  constructed  and  arranged  for  the  purpose  of 
securing  their  prey  and  assisting  in  deglutition. 

Professor  Owen,  in  his  valuable  and  copiously-illustrated  '  Odonto- 
graphy,' observes  that  the  order  Ophidia,  as  it  is  characterised  in  the 
system  of  Cuvier,  requires  to  be  divided  into  two  sections  according  to 
the  nature  of  the  food  and  the  consequent  modification  of  the  jaws  and 
teeth.  Certain  species,  he  observes,  which  subsist  on  worms,  insects, 
and  other  small  invertebrate  animals,  have  the  tympanic  pedicle  of  the 
lower  jaw  immediately  and  immoveably  articulated  to  the  walls  of  the 
cranium ;  the  lateral  branches  of  the  lower  jaw  are  fixed  together  at 
the  symphysis,  and  are  opposed  by  the  usual  vertical  movement  to  a 
similarly  complete  maxillary  arch  above :  these,  as  we  have  above 
seen,  belong  to  the  genera  Amphisbmna  and  Anguis,  Linn.  The  rest 
of  the  Ophidians,  observes  the  Professor,  which  form  the  typical 
members,  and  by  far  the  greatest  proportion  of  the  order,  prey  upon 
living  animals,  frequently  of  much  greater  diameter  than  their  own  ; 
and  the  maxillary  apparatus  is,  as  we  have  also  above  seen,  conform- 
ably and  peculiarly  modified  to  permit  of  the  requisite  distension  of 
the  soft  parts  surrounding  the  mouth  and  the  transmission  of  the  prey 
to  the  digestive  cavity. 

But  the  mechanism  by  means  of  which  this  distension  is  accom- 
plished, and  which  is  in  fact  a  dislocation  of  adapted  parts  which 
return  to  their  origiual  positions  when  the  act  of  deglutition  is  accom- 
plished, requires,  to  be  well  understood,  a  more  particular  description 
than  the  general  account  above  given,  aud  we  proceed  to  that  presented 
by  Professor  Owen,  as  the  best  and  clearest  known  to  us. 

The  two  superior  maxillary  bones  have,  he  observes,  their  auterior 
extremities  joined  by  an  elastic  and  yielding  fibrous  tissue  with  the 
small  and  single  intermaxillary  bone  :  the  symphysial  extremities  of 
the  lower  maxillary  rami  are  connected  together  by  a  similar  tissue, 
allowing  of  a  still  wider  lateral  separation.  The  opposite  or  posterior 
extremity  of  each  ramus  is  articulated  to  a  long  and  moveable  vertical 
pedicle  formed  by  the  tympanic  or  quadrate  bone,  which  is  itself 
attached  to  the  extremity  of  a  horizontal  pedicle  formed  by  the  mastoid 
bone,  so  connected  as  also  to  allow  of  a  certain  yielding  movement 
upon  the  crauium.  The  palatine  and  pterygoid  bones  have  similarly 
loose  and  moveable  articulations,  and  concur  with  the  other  deuti- 
gerous  bones  of  the  mouth  in  yielding  to  the  pressure  of  large  bodies 
with  which  the  teeth  may  have  grappled. 


Professor  Owen  Ant  describes  the  dental  peculiarities  of  tho  truo 
serpents,  which,  as  ho  remarks,  swullow  their  food  whole,  whether 
they  prey  on  living  animals,  as  is  tho  case  in  almost  every  *pccien,  or 
feed  on  MM  eggs  of  birds,  as  does  Ihirodon  tcabnr,  Owen  (Coluber  tcaber, 
Linn.)  With  tlio  exception  of  this  and  some  congeneric  species,  in 
which  the  tooth  of  the  ordinary  bones  of  tho  -mouth  are  so  minute  as 
to  have  been  deemed  wautiug,  the  maxillary  aud  premandibular  bonei 
in  all  true  Ophidians  are,  ho  observes,  formidably  armed  with  sharp 
pointed  teeth  ;  there  is  on  each  side  of  the  palate  a  row  of  similar  teeth 
supported  by  tho  palatine  and  pterygoid  bones  :  in  tho  great  I'ythons 
and  some  species  of  Boa,  ho  adds,  tho  intermaxillary  bono  also  supports 
teeth.  But  whatever  be  their  position,  all  the  teeth,  according  to  the 
Professor,  present  a  simple  conical  form,  the  cone  being  long,  slender, 
and  terminated  by  an  acute  apex,  and  the  tooth  is  either  straight,  or 
more  commonly  bent  a  little  beyond  tho  base,  or  simply  recurved,  or 
with  a  slight  sigmoid  inflection.  Thus  the  teeth  are  adapted  for 
piercing,  tearing,  and  holding,  not  for  dividing  or  bruising.  Certain 
teeth  in  some  species  are  traversed  by  a  longitudinal  groove,  as  above 
noticed,  for  conveying  an  acrid  saliva  into  the  wounds  which  they 
inflict ;  in  others,  two  or  more  teeth  are  longitudinally  perforated  for 
transmitting  venom.  These  poison-fangs,  he  remarks,  are  always  con- 
fined to  the  superior  maxillaries,  as  we  have  already  stated,  and  are 
generally  placed  near  the  auterior  extremity  of  those  bones. 

Professor  Owen  notices  in  the  first  instance  the  serpents  whose  teeth 
are  all  simple  and  solid,  where  the  pulp  which  occupies  the  basal 
cavity  is  calcified. 

After  this  the  teeth  of  the  poisonous  serpents  are  described,  and  Pro- 
fessor Owen  calls  atteution  to  the  fact  that  in  certain  genera  of  non- 
venomous  serpents,  as  in  Dryophis,  JJipsas,  and  Bucephalus,  in  which 
the  superior  maxillary  teeth  increase  in  size  towards  the  posterior  part 
of  the  bone,  the  large  terminal  teeth  of  the  series  are  traversed  along 
their  anterior  and  convex  side  by  a  longitudinal  groove.  In  the  Bur 
cephalas  Capensis  the  two  or  three  posterior  maxillary  teeth  present 
this  structure,  and  are  much  larger  than  the  anterior  teeth  or  those 
of  the  palatine  or  premandibular  series;  they  add  materially  there- 
fore, he  observes,  to  the  power  of  retaining  the  prey,  and  may  conduct 
into  the  wounds  which  they  inflict  an  acrid  saliva,  but  they  are  not  in 
connection  with  the  duct  of  an  express  poison-gland.  The  long  grooved 
fangs  are  either  firmly  fixed  to  the  maxillary  bones,  or  are  slightly 
moveable,  according  to  their  period  of  growth  ;  they  are  concealed  by 
a  sheath  of  thick  and  soft  gum,  and  their  points  are  directed  back- 
wards. The  sheath  also  contains  loose  recumbent  grooved  teeth,  ready 
to  succeed  those  in  place. 

In  most  of  the  Colubers  each  maxillary  and  premandibular  bone 
includes  from  20  to  25  teeth  :  they  are  less  numerous  in  the  genera 
Tortrix  and  Jlomalopsis,  aud  are  reduced  to  a  still  smaller  number  in 
the  poisonous  serpents,  in  the  typical  genera  of  which  the  short 
maxillary  bone  supports  only  a  single  perforated  fang. 

The  transition  to  the  poisonous  serpents,  which  was  begun  in  the 
Btiicephali  aud  allied  genera  with  grooved  maxillary  teeth,  is,  according 
to  Professor  Owen,  completed  by  the  poisonous  serpents  of  the  genera 
Pelamys,  Hydrophis,  Flaps,  Bungarus,  aud  Hamadnjas,  which  latter 
genus,  as  its  cervical  integument  can  be  expanded  into  a  hood,  con- 
stitutes an  immediate  link  between  the  Bungarus  and  Naja. 

The  structure  of  the  venom-fangs  of  serpents,  and  the  machinery 
by  which  their  deadly  agency  is  brought  to  bear  against  those  who 
are  so  unfortunate  as  to  be  the  objects  of  their  attacks,  are  so  inter- 
esting, that  we  subjoin  the  following  remarks  in  the  author's  own 
words  : — 

"  The  superior  mamillary  bone  diminishes  in  length  with  the 
decreasing  number  of  teeth  which  it  supports.  The  transverse  or 
external  pterygoid  bono  elongates  in  the  same  ratio,  so  as  to  retain  its 
position  as  an  abutment  against  the  shortened  maxillary,  aud  the 
muscles  implanted  iuto  this  external  pterygoid  style  communicate 
through  it  to  the  maxillary  bone  the  hinge-like  movements  backwards 
and  forwards  upon  the  ginglymoid  articulations,  connecting  that  bone 
with  the  anterior  frontal  and  palatine  bones.  As  tho  fully-developed 
poison-fangs  are  attached  by  the  same  firm  basal  anchylosis  to  shallow 
maxillary  sockets,  which  forms  the  characteristic  mode  of  attachment 
of  the  simple  or  solid  teeth,  they  necessarily  follow  all  the  movements 
of  the  superior  maxillary  bone ;  when  the  external  pterygoid  is 
retracted,  the  superior  maxillary  rotates  backwards,  and  the  poison- 
fang  is  concealed  in  the  lax  mucous  gum,  with  its  point  turued  back- 
wards :  when  the  muscles  draw  forward  the  external  pterygoid,  the 
superior  maxillary  bone  is  pushed  forwards,  and  the  recumbent  fang 
withdrawn  from  its  concealment  and  erected. 

"In  this  power  of  changing  the  direction  of  a  large  tooth,  so  that 
it  may  not  impede  the  passage  of  food  through  the  mouth,  we  may 
perceive  an  analogy  between  the  Viper  and  the  Lophius ;  but  in  the 
fish  the  movement  is  confined  to  the  tooth  alone,  and  is  dependent  on 
the  mere  physical  property  of  the  elastic  medium  of  attachment.  In 
the  serpent  the  tooth  has  no  independent  motion,  but  rotates  with  the 
jaw,  whose  movements  are  governe.l  by  muscular  actions.  In  the  fish 
the  great  teeth  are  erect,  except  when  pressed  down  by  some  extra- 
neous force ;  in  the  serpent  the  habitual  position  of  the  fang  is  the 
recumbent  one,  and  its  erection  takes  place  only  when  the  envenome  1 
blow  is  to  be  struck. 

"  The  peculiar  structure  of  the  poison-fang  was  first  described  by 
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Fontana,  as  it  exists  in  the  Viper,  and  subsequently  received  addi- 
tional elucidation  by  Mr.  Smith's  careful  examinations  of  the  fangs  of 
the  Hydrus,  Naja,  and  Crolalus,  and  by  Mr.  Clifo's  illustrative  draw- 
ings appended  to  Mr.  Smith's  paper.  A  true  idea  of  the  structure  of 
a  poison-fang  will  be  formed  by  supposing  the  crown  of  a  simple  tooth, 
as  that  of  a  Boa,  to  be  pressed  flat,  and  its  edges  to  be  then  bent 
towards  each  other,  and  soldered  together  so  as  to  form  a  hollow 
cylinder  open  at  both  ends.  The  flattening  of  the  fang,  and  its 
inflection  around  the  poison  duct,  commence  immediately  above  the 
base,  and  the  suture  of  the  inflected  margins  runs  along  the  anterior 
and  convex  side  of  the  recurved  fang ;  the  poison-canal  is  thus  in 
front  of  the  pulp-cavity.  The  basal  aperture  of  the  poison-canal  is 
oblique,  and  its  opposite  outlet  is  still  more  so,  presenting  the  form  of 
a  narrow  elliptical  longitudinal  fissure,  terminating  at  a  short  distance 
from  the  apex  of  the  fang. 

"  The  character  most  commonly  adduced  from  the  dental  system, 
as  distinguishing  the  venomous  from  the  non-venomous  serpents,  is, 
that  the  former  have  two,  the  latter  four,  rows  of  teeth  in  the  upper 
jaw  ;  the  two  outer  or  maxillary  rows  being  wanting  in  the  venomous 
species,  and  their  place  being  supplied  by  the  single  poison-fang.  The 
exceptions  to  this  rule  are  however  too  numerous  for  its  value  as  a 
distinguishing  character  in  a  question  of  such  practical  moment  as 
the  venomous  or  non-venomous  properties  of  a  serpent.  In  all  the 
family  of  Marine  Serpents  the  poison-fang  is  only  the  foremost  of  a 
row  of  fixed  maxillary  teeth.  In  the  Ilydrophis  striatus  there  are 
four  teeth,  and  in  Ilydrophis  sclmtosa  five  teeth,  behind  the  venom- 
fang,  of  rather  smaller  size  than  it;  the  Two-Coloured  Sea-Snake 
(PHamys  bicolor)  has  also  five  maxillary  teeth  in  addition  to  the 
perforated  one.  The  poison-fang  in  this  genus  is  relatively  smaller 
than  in  the  venomous  serpents  of  the  land,  but  presents  the  same 
peculiar  structure.  The  poison-gland  presents  a  correspondingly  small 
development ;  it  is  pyriform,  and  its  structure,  according  to  Dr.  Cantor 
(' Zool.  Trans.,'  vol.  ii.  p.  301),  is  minutely  cellular  ;  it  is  covered  by 
the  aponeurotic  expansion  of  the  articulo-maxillaris,  and  transmits  a 
straight  duct  horizontally  to  the  basal  opening  of  the  venom-fang. 
It  is  a  curious  fact  that  the  smaller  non-venomous  teeth  of  the  poisonous 
serpents  all  present  a  trace  of  the  structure  of  the  functional  venom- 
fang,  being  more  or  less  deeply  grooved  along  the  convex  anterior  side ; 
aud  in  the  Hydrus  this  groove  commences  by  a  depression  analogous 
to  the  oblique  basal  aperture  of  the  poison-canal  in  the  true  fang. 

"  The  colubriform  poisonous  serpents  of  the  laud  have  compara- 
tively short  venom-fangs,  but  they  are  larger  than  those  of  the  pelagic 
serpents  ;  and  behind  the  venom-fangs  there  are  likewise  some  smaller 
grooved  teeth  in  the  maxillary  bones  :  there  are  three  such  teeth  in 
the  Bungarus  Pama,  and  five  in  the  Bungarus  annulatus.  In  the 
Hamadryas,  or  Great  Hooded  Poisonous  Tree-Snake  of  India,  the 
venom-fang  is  relatively  as  large  as  in  typical  poisonous  serpents,  but 
three  or  four  smaller  grooved  teeth  are  implanted  behind  it  on  the 
mamillary  bone, 

"  In  the  most  deadly  venom-snakes,  as  the  Viper  (Bcrus),  the  Puff- 
Adder  (  Vipera),  the  Asps  or  Hooded  Snakes  (Naja),  the  Rattle-Snakes 
(Crotalus),  and  the  Cophias  and  Fer-de-Lance  (Trigonocephalus),  the 
poison-fangs  acquire  their  largest  size,  and  are  associated  only  with 
their  successors.  These  are  clustered  in  greater  or  less  number  behind 
them,  presenting  the  same  structure,  but  of  a  size  proportionate  to 
their  degree  of  development,  and  further  differing  in  being  loosely 
imbedded  in  the  thick  and  wide  mucous  gum,  which  likewise  conceals 
the  fixed  and  functional  fang  in  its  ordinary  position  of  retraction  and 
repose.  This  fang  is  more  strongly  curved  backwards  than  the  ordi- 
nary teeth,  but  its  acute  and  slender  apex  is  frequently  bent  slightly 
in  the  contrary  direction,  as  in  the  Rattle-Snake. 

"  The  mechanism  by  which  the  short  maxillary  bone  and  the 
poison-fang  are  rotated  backwards  and  forwards  upon  the  ginglymoid 
joint  that  connects  the  maxillary  with  the  prefrontal  and  palatine 
bones  has  already  been  noticed ;  and  as  some  description  of  the  secret- 
ing apparatus  to  which  the  peculiar  modification  of  the  venom-fang 
is  subservient  might  here  be  expected,  I  have  selected  for  its  illus- 
tration the  accurate  figure  which  Professor  Miiller  has  given  of  the 
salivary  and  poison-glands  in  the  Trigonocephalus  lanceolatus,  in  his 
great  work  on  the  glandular  system.  ('  De  Glandularum  Scernentium 
Structura  Penitiori,'  fol.,  tab.  vi.  fig.  1,  p.  55.) 

"  The  poison-glands  occupy  the  sides  of  the  posterior  half  of  the 
head  ;  each  consists  of  a  number  of  elongated  narrow  lobes,  extending 
from  the  main  duct  which  runs  along  the  lower  border  of  the  gland 
upwards  and  slightly  backwards.  Each  lobe  gives  off  lobules  through- 
out its  extent,  thus  presenting  a  pinnatifid  structure ;  and  each 
lobule  is  subdivided  into  smaller  secerning  creca,  which  constitute  the 
ultimate  structure  of  the  gland.  The  whole  gland  is  surrounded  by  a 
double  aponeurotic  capsule,  of  which  the  outermost  and  strongest 
layer  is  in  connection  with  the  muscles  by  whose  contraction  the 
several  caeca  and  lobes  of  the  gland  are  compressed  and  emptied  of 
their  secretion.  This  is  then  conveyed  by  the  duct  to  the  basal 
aperture  of  the  poison-canal  of  the  fang.  We  may  suppose,  that  as 
the  analogous  lachrymal  and  salivary  glands  in  other  animals  are  most 
active  during  particular  emotions,  so  the  rage  which  stimulates  the 
venom-snake  to  use  its  deadly  weapon  must  be  accompanied  with  an 
increased  secretion  and  great  distension  of  the  poison-glands ;  and  as 
the  actiru  of  the  compressing  muscles  is  contemporaneous  with  the 


blow  by  which  the  serpeut  inflicts  its  wound,  the  poison  is  at  the  same 
moment  injected  with  force  into  the  wound  from  the  apical  outlet  of 
the  perforated  fang. 

"  The  duct  which  conveys  the  poison,  although  it  runs  through  the 
centre  of  a  great  part  of  the  tooth,  is  nevertheless,  as  we  have  seen, 
really  on  the  outside  of  the  tooth,  the  canal  in  which  it  is  lodged  and 
protected  being  formed  by  a  longitudinal  inflection  of  the  parietes  of 
the  pulp-cavity  or  true  internal  canal  of  the  tooth.  This  inflection 
commences  a  little  beyond  the  base  of  the  tooth,  where  its  nature  is 
readily  appreciated,  as  the  poison-duct  there  rests  in  a  slight  groove 
or  longitudinal  indentation  on  the  convex  side  of  the  fang ;  as  it  pro- 
ceeds it  sinks  deeper  into  the  substance  of  the  tooth,  and  the  sides  of 
the  groove  meet  and  seem  to  coalesce,  so  that  the  trace  of  the  inflected 
fold  ceases  in  some  species  to  be  perceptible  to  the  naked  eye;  and 
the  fang  appears,  as  it  is  commonly  described,  to  be  perforated  by  the 
duct  of  the  poison-fang. 

"  From  the  real  nature  of  the  poison-canal,  it  follows  that  the 
transverse  section  of  the  tooth  varies  in  form  in  different  parts  of  the 
tooth ;  at  the  base  it  is  oblong,  with  a  large  pulp-cavity  of  a  corres- 
ponding form,  with  an  entering  notch  at  the  anterior  surface ;  farther 
on,  the  transverse  section  presents  tho  form  of  a  horse-shoe,  and  the 
pulp-cavity  that  of  a  crescent,  the  horns  of  which  extend  into  the 
sides  of  tho  deep  cavity  of  the  poison-fang.  A  little  beyond  this  part 
the  section  of  the  tooth  itself  is  crescentic,  with  the  horns  obtuse  and 
in  contact,  so  as  to  circumscribe  the  poison-canal ;  and  along  the 
whole  of  the  middle  four-sixths  of  the  tooth  the  section  shows  the 
dentine  of  the  fang  inclosing  the  poison-cavity,  and  having  its  own 
centre  or  pulp-canal,  in  the  form  of  a  crescentic  fissure  situated  close 
to  the  concave  border  of  the  inflected  surface  of  the  tooth.  The 
pulp-cavity  disappears,  and  the  poison-caual  again  assumes  the  form  of 
a  groove  near  the  apex  of  the  fang,  and  terminates  on  the  anterior 
surface  in  an  elongated  fissure. 

'•  If  the  end  of  each  inflected  fold  of  cement  in  the  tooth  of  the 
Labyrinlhodon  were  dilated  sufficiently  to  contain  a  tube,  that  tooth 
might  convey  the  duct?  of  fifty  poison-glands  deeply  imbedded  in  its 
substance,  and  yet  all  of  them  actually  on  the  outside  of  the  tooth 
itself;  it  is  the  existence  of  a  single  fold  of  the  same  kind,  but  more 
simple,  inasmuch  as  it  is  straight  instead  of  wavy,  which  forms  the 
complication  of  the  viper's  fang  subservient  to  the  completion  of  its 
peculiar  offensive  weapon. 

"  The  venom-fangs  of  the  Viper,  Rattle-Snake,  aud  Fer-de-Lance  are 
coated  only  with  a  thin  layer  of  a  subtransparent  and  minutely 
cellular  cement.  The  disposition  of  the  calcigerous  tubes  is  obedient 
to  the  general  law  of  vertically  to  the  external  surface  of  the  tooth. 
Since  the  inflected  surface  of  the  tooth  can  be  exposed  to  no  other 
pressure  than  that  of  the  turgescent  duct  with  which  it  is  in  contact, 
the  tubes  which  proceed  to  that  surface,  while  maintaining  their  usual 
relation  of  the  right  angle  to  it,  are  extremely  short,  and  the  layer  of 
dentine  separating  the  poison-tube  from  the  pulp-cavity  is  propor- 
tionally thin.  The  calcigerous  tubes  that  radiate  from  the  opposite 
side  of  the  pulp-cavity  to  the  exposed  Burface  of  the  tooth  are  dispro- 
portionately long. 

"  The  pulp-cavity,  following  the  form  of  the  tooth  itself,  presents 
in  a  transverse  section  of  this  part  the  form  of  a  fissure  describing 
four-fifths  of  a  circle  ;  the  fissure  is  widest  at  the  middle  and  at  the 
two  extremities  ;  the  exterior  calcigerous  tubes,  in  quitting  the  pulp- 
cavity,  form  a  graceful  curve,  the  convexity  being  turned  towards  the 
nearest  horn  of  the  crescent ;  at  the  middle  of  the  pulp-fissure  the 
tubes  proceed  straight  to  the  opposite  surface;  and  at  the  two  extremi- 
ties of  the  crescent  the  central  tubes  are  nearly  straight,  while  the 
lateral  ones  radiate  in  graceful  curves  which  become  bolder  as  they 
diverge  from  the  central  and  straighter  tubes.  Throughout  the  greater 
part  of  the  tooth  the  calcigerous  tubes  describe  their  various  inflec- 
tions in  a  plane  transverse  to  the  axis  of  the  tooth  ;  but  towards  the 
apex  they  begin  gradually  to  rise  from  that  plane ;  and  as  the  pulp- 
cavity  reassumes,  with  the  tooth  itself,  the  simple  conical  form  beyond 
the  termination  of  the  poison-canal,  the  calcigerous  tubes  extend  to 
equal  distances  from  the  linear  remnant  of  the  pulp-cavity,  which  has 
again  passed  to  the  centre  of  the  tooth,  and  those  tubes  which  are 
continued  from  its  extremity  pass  to  the  apex  of  the  fang  in  a  line 
parallel  with  the  axis  of  the  tooth.  The  calcigerous  tubes  present 
secondary  curvatures  of  a  slightly  wavy  character,  which  become  more 
marked  and  irregular  near  their  termination.  In  whatever  part  of 
the  section  an  entire  tube  could  be  clearly  traced  to  its  termination, 
it  formed  an  anastomotic  loop  at  the  periphery  of  the  dentine  with 
an  adjoining  tube.  The  calcigerous  tubes  present  a  diameter  of  the 
l-18,000th  of  an  inch,  and  they  are  separated  by  interspaces  equal  to 
four  of  their  own  diameters.  Each  calcigerous  tube  gives  off  many 
primary  branches  in  its  course,  but  is  rarely  seen  to  divide  dichoto- 
mously  until  it  begins  to  form  its  irregular  sinuosities  near  the  peri- 
phery of  the  tooth.  In  the  transverse  section,  the  primary  branches 
are  sent  off  from  the  concave  side  of  the  tube,  at  an  acute  angle 
with  the  trunk  ;  the  secondary  smaller  and  more  numerous  branches 
proceed  from  the  same  side  of  the  main  tube  or  of  its  primary 
branches,  at  a  less  acute  angle,  into  the  clear  uniting  substance  ;  they 
are  remarkably  parallel  with  each  other  and  straight.  In  old  poison- 
fangs  the  pulp-cavity  or  fissure  is  obliterated  by  ossificatiou  of  the 
remains  of  the  pulp. 


(17 


OP  t  T  r ! )  I  A. 


"Tho  external  layor  of  cement  is  very  thin  where  it  covers  tlio 
orown  of  the  tooth ;  it  is  bost  hooh  at  tho  lino  of  union  of  tho  co- 
adapted  margins  of  tho  inflected  tooth.  At  this  part  tho  coment  is 
more  abundant  in  tho  viper's  tooth,  and  its  transparency  permits  a 
bristle  insortod  into  tho  poison-canal  to  bo  seen  through  it.  Tho 
layer  which  coats  tho  inflectod  surface  of  tho  fang  is  thinner  than  tho 
outer  one,  which,  from  its  transparency,  has  been  regarded  as  enamel. 
There  is  however  no  trace  of  true  ouamol  upon  tho  tooth  of  tho 
poisonous  serpents,  any  more  than  upon  thoso  of  tho  innocuous 
species.  Tho  colls  of  tho  coment  aro  nioro  minuto  and  inconspicuous 
in  the  poison-fang  than  in  the  simple  teeth  of  tho  Python  and  lioa. 

"The  tooth  of  all  Ophidians  are  dovelopod  and  completed  in  tho 
original  seat  of  the  tooth-germs  in  all  animals,  namely,  tho  mucous 
membrano  or  gum  covering  tho  alveolar  bordor  of  the  dentigerous 
bones.  This  gum  presents  tho  same  lax  tissuo  and  is  as  abundantly 
developed  as  in  tho  Pike,  Lophius,  and  many  other  fishes,  in  which  it 
likewiso  servos  as  the  nidus  and  locality  for  the  complete  development 
of  the  teeth. 

"The  primitivo  dental  papilla  in  the  common  harmless  snake  very 
soon  sinks  into  tho  substance  of  the  gum  and  becomes  inclosod  by  a 
capsule.  As  soon  as  the  deposition  of  the  calcareous  salts  commonces 
in  tho  apex  of  the  papilla,  the  capsule  covering  that  part  becomes 
ossified  and  adherent  to  the  dentine,  and  tho  tooth  begins  to  pierce 
and  emerge  from  the  gum,  before  its  mould,  the  pulp,  is  half  com- 
pleted. Fresh  layers  of  cells  are  successively  added  to  tho  base  of 
the  pulp,  and  converted  by  their  confluence  and  calcification  into  the 
tubular  dentine,  until  the  full  size  of  the  tooth  is  attained,  when  its 
situation  in  the  gum  is  gradually  changed,  and  its  base  becomes 
anchylosed  to  tho  shallow  cavity  of  the  alveolar  surface  of  the  bone. 

"  In  the  posterior  part  of  the  large  mucous  sheath  of  the  poison- 
fang,  the  successors  of  this  tooth  are  always  to  be  found  in  different 
stages  of  development ;  tho  pulp  is  at  first  a  simplo  papilla,  and  when 
it  has  sunk  into  the  gum  the  succeeding  portion  presents  a  depression 
along  its  inferior  surface,  as  it  lies  horizontally,  with  the  apex  directed 
backwards ;  the  capsule  adheres  to  this  inflected  surface  of  the  pulp. 
But  how  the  cylindrical  cavity  of  the  dilated  fold  is  occupied  in  the 
loose  growing  poison-fang,  and  by  what  contrivance  it  is  brought  into 
the  same  relation  with  the  severed  duct  of  the  poison-gland  as  the 
displaced  fang  which  it  succeeds,  is  not  yet  clearly  understood." 

From  the  consideration  of  the  teeth  we  proceed  to  that  of  the  other 
organs  of  nutrition.  The  os  hyoides  in  the  Ophidians  bears  a  strong 
resemblance  to  that  of  some  species  of  Saurians  [Iguana  ;  Draco- 
nina]  ;  but  the  anterior  part  is  double,  and  the  two  long  osseous 
filaments  which  form  it  terminate  in  pointed  cartilages,  which  intro- 
duce themselves,  parallel,  into  the  fleshy  tissue  of  the  tongue,  and 
are  separated  by  the  hypoglossal  muscle.  The  modifications  of  the 
muscles  of  the  jaws  are  varied,  and  admirably  adapted  to  the  purpose 
assigned  to  them.  Some  are  appointed  to  work  the  venom-fangs  by 
carrying  forward  the  external  pterygoid  and  superior  maxillary  bones  ; 
others  again  are  employed  in  the  separation,  approximation,  and 
adjustment  of  the  mandibular  boues  and  the  whole  of  the  maxillary 
articulation  ;  nor  are  those  which  act  upon  the  tongue  and  os  hyoides 
less  complicated ;  whilst  the  peculiar  muscles  which  come  from  the 
vertebrae  and  ribs  all  assist  in  the  process  of  deglutition.  The  mobi- 
lity of  the  tongue  of  the  serpents  must  have  struck  every  observer, 
and  they  have  been  seen  to  lap  water  with  it.  Serpents  cannot  be 
said  to  have  any  true  pharynx ;  for  tho  nostrils,  as  well  as  the  glottis, 
open  in  the  mouth,  and  the  oesophagus  commences  immediately  after 
the  termination  of  the  jaws  ;  and  is  capable  of  great  extension,  so  as 
to  be  capable  of  receiving  prey  of  a  very  large  diameter  entire.  The 
stomach  is  a  continuation  of  the  oesophagus,  and  the  intestines  are 
very  short,  and  with  but  little  flexure.  The  vent  or  cloaca  opens  by  a 
transverse  slit  towards  the  end  of  the  abdomen,  above  the  origin  of 
the  tail,  which  is  often  very  long.  The  liver  consists  of  only  one  lobe 
of  an  elongated  form,  placed  on  the  right,  or  in  the  mesial  region,  in 
front  of  the  long  oesophagus,  and  accompanies  the  stomach,  furnishing 
distinct  hepatic  and  cystic  canals.  The  bile  is  greenish  or  brown,  and 
the  cystic  canal  comes  direct  from  the  liver.  The  spleen  is  not  large, 
and  is  situated  on  the  right  near  the  insertion  of  the  ductus  chole- 
dochus.  The  pancreas  is  situated  immediately  under  the  junction 
of  the  intestine  with  the  stomachal  sac  beneath  the  peritoneum. 

The  absorbent  powers  of  the  intestines  of  serpents  are  great.  Messrs. 
Dumdril  and  Bibron  advert  to  the  state  of  their  dejections  as  a  proof 
of  this.  They  offer,  to  use  their  expression,  the  dry  extract  of  the 
animal  entire,  of  which  only  the  parts  that  could  not  be  liquefied 
remain  unaltered,  and  absolutely  in  the  same  situation  that  they 
occupied  in  the  carcass  of  the  animal  before  it  had  passed  through 
the  whole  length  of  the  digestive  tube.  If,  for  instance,  a  rat  has 
undergone  this  process,  one  may  recognise  in  the  dry  and  shapeless 
mass  the  place  occupied  by  the  muzzle  of  the  animal,  the  long  whiskers 
of  its  cheeks,  the  down  which  covered  the  delicate  cartilages  of  its 
cars,  the  hairs  of  various  lengths  and  colours  which  correspond  with 
those  of  the  back,  the  belly,  and,  above  all,  the  tail ;  and,  finally,  even 
the  claws,  which  remain  in  their  pristine  state  of  integrity.  All  that 
was  flesh  or  soft  matter  in  the  body  has  been  completely  absorbed ; 
the  earthy  salt,  nevertheless,  which  gave,  by  means  of  its  union  with 
the  gelatin,  consistence  to  the  bones,  still  indicates  by  its  presence, 
and  especially  by  its  colour,  the  place  they  occupied.  Dissolution, 
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comproHsion,  and  absorption  have  dono  thoir  work  upon  thiH  desiccated 
mass,  which  still  however  contains  tho  elements  of  nourishment  for 
tho  larvao  of  tins  insects  of  tho  family  Dcrmcxtid'C. 

In  tho  fiocoa  of  tho  Python  which  a  few  years  ago  devoured  itM 
companion  in  tho  Hardens  of  the  Zoological  Society  of  London,  thoro 
were  entire  scales  of  the  digested  serpent 

Thero  aro  several  interesting  preparations  of  tho  anatomy  of  these 
organs  in  tho  Museum  of  tho  ltoyal  Oollego  of  Surgeons. 

Thero  is  no  great  difference  between  tho  heart  of  serpents  and  that 
of  Saurians.  In  tho  Museum  of  tho  ltoyal  College  of  Surgeons  (No. 
917  li),  tho  heart  of  a  Python  Tifjrin  is  prepared  to  show  tho  internal 
structuro  as  well  as  tho  outward  form.  Professor  Owen,  who  mado 
this  preparation,  observes  that  the  blood  of  tho  general  system  is  col- 
lected into  a  largo  elongated  sinus,  formed  by  tho  union  of  the  inferior 
with  the  right  superior  cava.  Tho  left  superior  cava  winds  round  tho 
back  of  tho  left  auriclo,  receives  the  coronary  veins,  and  terminates  in 
tho  lowor  part  of  tho  orifice,  which  leads  from  tho  above  sinus  to  tho 
right  auricle.  This  orifice  is  protected  by  two  semilunar  valves.  The 
whole  of  the  inner  surface  of  tho  auricle,  with  the  exception  of  these 
valves  and  the  opposito  valve  of  tho  foramen  ovale,  is  reticulated  with 
delicate  muscular  fasciculi.  Tho  left  auricle  receives  the  blood  from 
a  single  pulmonary  vein,  and  h  is  a  similar  reticulated  muscular  struc- 
turo :  there  is  no  valve  at  tho  termination  of  the  vein  in  this  auricle. 
The  blood  enters  the  posterior  or  aortic  division  of  the  ventricle  by 
two  crescentic  apertures,  which  aro  each  provided  with  a  single  semi- 
lunar valve,  extended  from  each  side  of  the  septum  of  the  auricular 
orifices.  The  irregular  form  and  small  size  of  the  aortic  chamber  ia 
displayed  by  the  removal  of  the  posterior  parietes  of  tho  ventricle. 
On  the  opposite  side  tho  pulmonary  chamber  is  exposed  ;  and  the  Pro- 
fessor remarks  in  continuation,  that  it  is  of  a  larger  size,  of  a  more 
regular  oval  form,  and  with  a  smoother  surface.  The  fleshy  septum, 
extending  from  the  base  of  the  ventricle  to  tho  space  between  the 
roots  of  the  pulmonary  and  systemic  arteries,  is  incomplete  at  its 
upper  and  anterior  part,  and  there  leaves  a  communication  between 
the  pulmonary  and  aortic  chambers  :  theso  also,  he  remarks,  inter- 
communicate by  several  round  apertures  of  different  sizes  near  tho 
apex  of  the  ventricle,  which  serve  to  thoroughly  blend  together  tho 
two  kinds  of  blood  before  they  are  expelled  thus  mixed  along  the 
three  arteries  which  separately  arise  from  the  ventricles.  In  this 
preparation  the  origins  of  the  pulmonary  artery  and  left  aorta  only  are 
shown,  and  they  are  each  provided  with  a  pair  of  semilunar  valves. 
The  carotid  arteries  are  given  off  from  the  right  aorta,  which  after- 
wards unites  with  the  left  aorta  at  some  distance  below  the  heart. 
The  gland  analogous  to  the  thymus  gland  is  also  preserved :  its 
structure  is  cellular.  White  bristles  are  passed  through  the  systemic 
veins,  sinus,  and  auricle  ;  and  a  black  one  through  the  pulmonic  vein 
and  auricle.  The  two  branches  of  the  pulmonary  artery  which  go  to 
the  two  separated  lungs  arc  distinguished  by  black  bristles,  which 
also  indicate  the  situations  of  the  two  ducti  arteriosi.  ('  Catalogue,' 
vol.  ii.) 

The  mode  of  respiration  in  the  serpents  is  thus  effected : — the  glottis, 
which  has  two  lips,  and  represents  a  very  simple  larynx,  opens  in  the 
mouth  behind  the  sheath  of  the  tongue;  by  means  of  the  muscles  of  tho 
os  hyoides,  which  push  it,  it  is  raised  so  as  to  be  presented  iu  a  dilated 
state  behind  the  back  nostrils.  The  vacuum  caused  by  the  action  of 
the  ribs  in  the  belly  tends  to  dilate  the  luug,  which,  through  the 
medium  of  the  trachea,  immediately  admits  the  air  which  is  introduced 
during  an  inspiration :  this  is  slow,  continuing  for  some  seconds.  This 
air,  when  it  has  performed  its  office,  and  has  been  deprived  of  its 
oxygen,  i3  expelled  in  tho  same  manner,  but  by  an  inverse  mechanism, 
which  is  entirely  due  to  the  action  of  the  muscles  which  tend  to 
approximate  the  ribs  to  each  other.  When  it  is  expelled  rather 
briskly,  a  sort  of  vibration  or  hissing  is  heard.  The  respiration  being 
voluntarily  accelerated  or  retarded,  the  chemical  and  vital  actions 
which  result  from  it  must  be  naturally  excited  or  abated  by  that 
cause.    (Dum.  and  Bibr.) 

As  connected  with  the  faculty  of  respiration,  it  will  be  expected  that 
something  should  be  said  relative  to  the  voice  of  serpents,  whose 
hissing  has  become  proverbial.  Messrs.  Dumdril  and  Bibron  state 
that  they  hardly  think  that  these  reptiles  can,  as  has  been  said  of  some 
colubers,  produce  hissings  (sifllemens)  or  piercing  sounds  (sons  bien 
aigus) ;  for  although  then-  lungs  have  great  capacity,  and  can  furnish 
air  for  a  long  time,  Messrs.  Dumdril  and  Bibron  state  that  they  could 
never  hear  more  than  a  sort  of  blowing  (soufflement)  such  as  would 
result  from  the  rapid  issue  of  a  current  of  air  through  a  simple  pipe — 
that  of  a  quill  for  instance.  White,  however,  who  was  a  very  good 
observer,  in  speaking  of  the  faculty  which  snakes  have  of  '  stinking  se 
defendendo,'  remarks,  in  his  '  Selborne,'  that  he  knew  a  gentleman 
who  kept  a  tame  snake,  which  was  in  its  person  as  sweet  as  any 
animal,  while  in  good  humour  and  unalarmed  ;  but  as  soon  as  a  stranger 
or  a  dog  or  cat  came  in,  it  fell  to  hissing,  and  filled  the  room  with 
such  nauseous  effluvia  as  rendered  it  hardly  supportable.  These 
offensive  emanations  came,  no  doubt,  from  the  fetid  anal  glands,  which 
seem,  as  White  observes,  to  be  given  to  certain  serpents  as  a  defence. 
We,  at  one  time,  narrowly  watched  the  habits  of  serpents,  pythons  in 
particular,  and  have  seen  them  excited  in  various  ways ;  but  we  never 
remember  to  have  heard  them  hiss,  in  the  popular  acceptation  of 
the  term,  H 
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Serpents  are  destitute  of  a  urinary  bladder,  but  they  possess  kidneys. 
They  are  oviparous  ovoviviparous. 

The  shell  of  the  egg  in  the  oviparous  serpents,  although  cretaceous, 
is  soft,  like  the  eggs  of  the  common  hen,  when  she  has  not  enough 
calcareous  matter  in  her  aliments,  called  soft  eggs.  They  are  often 
more  than  30  in  number,  and  are  connected  by  a  sort  of  viscous 
matter  which  coagulates  and  joins  them  in  a  kind  of  chain,  as  is  well 
known  to  those  who  have  found  the  eggs  of  our  British  common 
snake  in  dunghills.  Their  colour  is  ordinarily  yellowish  or  grayish- 
white.  The  yoke  or  vitellus  is  absorbed  by  the  embryo;  and  an 
abdominal  cicatrice  indicates  the  umbilicus  in  the  young. 

Brain,  Nervous  System,  and  Senses. — The  cranium  of  the  Serpents 
is  small  in  proportion  to  the  other  parts,  elongated,  and  narrow ;  the 
internal  cavity  is  small.  The  surface  of  the  brain  is  nearly  smooth, 
and  without  sinuosities  or  circumvolutions.  The  lobes  are  distinct, 
and  the  whole  mass  is  elongated.  The  mass  of  the  spinal  marrow, 
compared  with  the  brain,  is  much  more  voluminous  than  the  latter. 
The  anterior  lobes  are  rather  slender,  and  the  nerves  destined  for  the 
sense  of  smelling  are  elongated,  and,  as  it  were,  pediculated. 

Touch. —  This  sense  can  hardly  exist  in  a  high  state  of  development 
among  the  reptiles  of  this  order ;  though  there  is  no  doubt  a  sufficient 
degree  of  it  to  regulate  the  progression  of  the  animal,  and  to  indicate 
to  the  constricting  serpents  and  those  which  live  in  trees  the  nature 
of  the  surfaces  with  which  their  bodies  are  brought  into  contact. 

Taste. — The  tongue  in  serpents  is  nearly  always  cylindrical,  deeply 
bifid  at  its  free  extremity,  and  very  narrow.  It  can  be  protruded 
from  the  mouth,  and  rapidly  vibrated  in  all  directions,  and  is  always 
moist.  The  sheath  into  which  it  is  received  can  be  elongated  or  con- 
tracted. As  an  organ  of  taste  it  cannot  be  very  susceptible.  The 
prey  is  swallowed  entire,  and  under  circumstances  which  give  little  or 
no  opportunity  for  the  gustatory  exercise  of  the  tongue. 

Smell. — The  evidence  derived  from  the  structure  of  this  organ,  and 
from  their  habits,  does  not  justify  the  conclusion  that  the  sense  of 
Bundling  is  very  acute  in  serpents. 

Hearing. — In  the  serpents  there  is  no  external  auditory  meatus,  nor 
any  appearance  of  a  tympanum  ;  but  there  is  a  guttural  canal  which 
leads  from  the  pharynx  to  the  tympanic  cavity,  and  there  may  be 
observed  a  single  ossiculum  auditus,  which  is  elongated  and  widened 
at  its  two  ends.  In  other  respects  the  internal  ear  is  organised  like 
that  of  the  Saurians.  Such  a  structure  does  not  indicate  the  enjoy- 
ment of  a  very  acute  sense  of  hearing,  and  the  '  deaf  adder '  is 
become  almost  proverbial;  but  that  serpents  have  a  perception  of 
sounds,  sufficient  at  least  to  warn  them  of  the  approach  of  their 
enemies  or  their  prey,  and  something  more,  may  be  concluded  from 
the  attention  that  many  of  them  pay  to  musical  sounds.  [Naia.] 

Sight. — The  eyes  of  the  serpent  are  generally  very  small,  and  there 
is  a  remarkable  peculiarity  in  the  disposition  of  those  organs,  for  the 
transparent  cornea  apparently  forms  part  of  the  skin  and  epidermis 
with  which  it  is  detached  at  each  moult.  There  is  no  appearance  of 
a  tunica  conjunctiva ;  but  on  dissection  it  has  been  found  behind  the 
comea,  and  occupies  the  place  of  eyelids ;  the  sac  which  this  mucous 
membrane  forms  receives  the  tears,  and  conducts  them  into  the 
nostrils.  There  being  no  eyelid,  the  eye  of  the  serpent  always  appears 
to  be  fixed  and  on  the  watch.  The  sac  above  mentioned  permits  the 
globe  of  the  eye  however  to  be  moved  under  the  anterior  part  or 
epidermic  cornea.  Some  serpents,  Trigonocephali  and  Grotali  for 
instance,  have  above  the  eye  external  cavities,  which  have  been  con- 
sidered as  lachrymatory  sinuses,  like  those  of  the  Ruminants :  their 
only  analogy  however  appears  to  be  that  of  locality,  for  they  receive 
iio  tears,  and  their  cavity  is  always  dry.  Vision,  excepting  for  some 
time  previous  to  the  change  of  skin  or  moult,  when  it  is  evidently  less 
perfect,  seems  to  be  sufficiently  acute  in  this  order. 

Serpents  can  creep,  glide,  grasp,  suspend  themselves,  erect  them- 
solves,  leap,  dart,  bound,  swim,  and  dive.  [Locomotion  in  Animals.] 

Cold  latitudes  do  not  agree  with  the  Ophidia ;  it  is  in  warm  climates 
that  their  numbers,  their  venom,  and  their  volume  attain  their 
maximum. 

The  following  list  of  the  distribution  of  the  species  of  Ophidia  is 
given  by  Dr.  J.  E.  Gray  in  his  '  Catalogue  of  Snakes '  in  the  British 
Museum.    In  this  list  the  Colubridce  are  not  included  : — 


Europe. 

VipeTa  aspis. 
V.  Ammodyt.es. 
Pelias  Berus. 
Eryx  Jaculus. 

Asia  and  its  Islands. 
Trimesurus  viridis. 
T.  albolabris.  China. 
T.  carinatus. 
T.  purpwreus. 
T.  maculatus.  Borneo. 
T.  subannidatus.  Philippines. 
T.  Philippensis. 
T.  strigatus.  Ceylon. 
T.  Sumatranus.  Sumatra. 
T.Jormosus.  Borneo. 


T.  Ceylonensis.  Ceylon. 
Farias  fiavomaculatus.  Philip- 
pines. 

P.  ornalus.  Philippines. 
P.  variegatus.  Philippines. 
Mcgcera  trigonocephala.  Ceylon. 
A  tropos  acontia.  Java. 
Trigonocephalus  Halys.  Tartary. 
T.  Blomhoffii.  Japan. 
T.  rhodostoma.  Java. 
T.  hypnale.  Ceylon. 
T.  zara. 

Daboia  clegans. 
D.  Russellii. 

D.  Xanthina.  Xauthus. 
Echis  carinata. 
Pelamis  bicolor. 


P.  omala. 
Lapemis  curtus. 
L.  Hardwickii. 
Atwia  ornata. 
A.  Belcheri. 
A.  Lapcmoides. 
Microcephalophis  gracilis. 
Enhydrina  Bengalensis, 

E.  Valakadyen. 
Hydrophis  obscwa. 
H.  Lindsayii. 
H.  fasciata. 
H.  nigrocincta. 
H.  subcincta. 
H.  sublcevis. 
H.  mentalis. 
H.  spiralis. 
H.  subannulata. 
II.  aspera. 
H.  ccerulescens. 
Chitulia  inomata. 
C.  fasciata. 
C.  schistosa. 
Kerilia  Jerdonii. 
Hydrus  annulatus. 
Tomogaster  Eydouxii. 
Chersydrus  granulatus. 
C.  annulatus. 

A  crochordus  Javanicus.  Java. 
Cerberus  cinereus. 
C.  acutus.  Borneo. 
C.  unicolor.  Philippines. 
Ferania  Sieboldii. 
Homalopsis  buccata. 
H.  Hardwickii. 
Phylolopsis  punctata. 
Tropidophis  schistosus. 
Myron  trivittatus  (?). 
Hypsirhina  plumbea. 
II.  Hardwickii. 
H.  Aer. 
II.  bilineata. 
H.  Chinensis. 
H.  Bennettii. 
Fordonia  leucobalia. 

F.  unicolor. 
Raclitia  Indica. 
Miralia  alternans. 
Xenodermus  Javanicus.  Java. 
Python  reticulatus. 
P.  molurus. 

Liasisamethystina.  New  Ireland. 
L.  Macklotii. 
Nardoa  Schlegelii. 
Cliftia  fusca. 
Enygrus  carinatus. 
Cusoi'ia  elegans. 
Oongylophis  conica. 
Clothonia  Johnii. 
Cylindrophis  melanota. 
C.  rufa. 
C.  maculata. 

Australia. 

Acanthophis  antarctica. 
Hydrophis  doliata. 
H.  ocellata. 
Hydrus  major. 
Stephanohydra  fusca. 
Cerberus  australis. 
Myron  Richardsonii. 
Morelia  spilotes. 
M.  variegata. 
Liasis  Childrenii. 
L.  olivacea.  Tot  I;  ix  Scytale. 

The  following  is  Dr.  J.  E.  Gray's  arrangement  of  the  Snakes 
(Ophidia) : — Mouth  dilatable,  all  the  facial  bones  moveable.  Jaws 
toothed :  lower  jaw-bones  only  united  by  ligaments  in  front.  Eyes 
without  eyelids.  External  ears  none.  Tongue  very  long,  retractile 
into  a  sheath  at  its  base  ;  the  apex  forked,  very  long,  slender,  tapering. 
Limbs  none  or  only  rudimentary,  in  the  form  of  spurs  on  the  side  of 
the  vent.  (Meyer,  '  Acta  Acad.  Nat.  Cur.,'  xii.)  The  body  of  each 
vertebra  articulated  by  a  convex  facet,  fitting  into  a  concavity  in  the 
front  of  the  following  one.  The  palatine  arches  mobile,  and  armed 
with  acute  recurved  teeth.  The  windpipe  is  very  long.  One  of  the 
lungs  very  large ;  the  other  very  small  or  rudimentary.  The  heart  in 
the  hinder  part  of  the  body.  The  mastoid  bone  is  detached  in  all 
except  the  genvs  Tortrix  of  OppeU. 


Nardoa  Gilbertii. 

Enygrus  Bibroni.    Isle  of  VitL 

Bolyeria  multicarinata. 

Africa. 
Megccra  trigonoccphala  (?). 
Clotho  nasicornis. 
C.  arietans. 
C.  lateristriga. 
C.  A  tropos. 
C.  inornata. 
C-  Mauritanica. 
C.  cornuta. 
Cerastes  Hasselquistii. 
C.  Ritchii. 
Echis  arenicola. 
Sepedon  Hasmachates. 
Causus  rhombeatus. 
Prosymna  meleagris. 
Hortulia  Natalensis. 
H.  Sebce. 
II.  regia. 

Sanzinia  Madagascariensis. 
Pelophilus  Madagascariensis. 
Casarea  Dusswmieri. 
Eryx  Jaculus. 
E.  Thebaicus. 

America. 
North  America. 
Craspedocephalus  atrox. 
Lachesis  mutus. 
Cenchris  contortrix. 
C.  atrofuscut. 
C.  piscivorus. 
Crotalophorus  miliarius. 
C.  tergeminus. 
C.  Kirtlandi. 
Uropsophus  durissus. 
Crotalus  horridus. 
Helicops  carinacaudus. 
Farancia  fasciata. 
Dimades  plicatilis. 
Abastor  erythrogrammus. 
Ficimia  olivacea. 
Charina  Botlce. 

Tropical  America. 
Craspedocephalus  Brasiliensis. 
C.  lanceolatus. 
C.  atrox. 
C.  elegans  (?). 
C.  bilineatus. 
Lachesis  mutus. 
L.  pictus.  Peru. 
Crotalus  horridus. 
Uranops  angulatus. 
Hydrops  Martii. 
Hygina  fasciata. 
Qerarda  bicolor. 
Hipistes  fasciatus. 
Epicrates  angulifer. 
E.  Cenchria. 
E.  maurus. 
Xiphosoma  caninum. 
Corallus  hortulanus. 
Boa  constrictor. 
B.  divinUoqua. 
B.  imperator. 
B.  eques. 

Eunectes  murinus. 
Chilabothrus  inornatus. 
Ungalia  melanura. 
U.  maculata. 
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OpKidia,  Rafin.,  'Anal.  Nat.,'  70,  1815.  Ophidii  pars,  OppelL, 
'Rept./  47.  Ophidii,  Gray,  '  Ann.  Phil./  1825,  201.  Serpents  propre- 
ment  dit,  Cuvier,  'R.  A.,'  ii.  (iO;  oil.  2,  ii.  7,  74.  Serpent  in  g  atones 
Merrum,  'Tent  ,'  81.  Ophidii,  section  2,  Bibron.  Serpcntes  Thcciglossi, 
Wagler, '  Syst.  Amph.,'  165. 

Synopsis  of  tho  Families. 
Sub-Order  I.  Viperine.  Jaws  weak;  upper  toothless,  with  fangs  iu 
front;  lower  toothed.  Voutral  shields  broad,  band-liko.  II  id 
large  behind ;  crown  flat,  generally  covered  witli  scales,  rarely 
with  shields.  Hinder  limbs  not  developed.  Eyes  lateral-  Nostrils 
apical,  lateral. 

1.  Crolalidce.    Face  with  a  largo  pit  on  each  side,  placed  bntwecn 

the  eye  and  tho  nostril.  [Ckotalid^B.] 

2.  Viperidce.    Face  without  any  pit  on  tho  cheek.  [ViPERlDfli.] 

Sub-Order  II.  Colubrine.  Jaws  strong,  both  toothed,  sometimos  with 
somo  fangs  in  front  or  grooved  teeth  behind.  Head  moderate  or 
indistinct ;  crown  often  covered  with  regular  shields. 

Section  I.    Belly  covered  with  narrow  elongato  shields  or 
scales,  nearly  resembling  those  of  the  back. 

3.  Hydridce.    Vent  without  any  spurs  like  rudimentary  feet. 

Nostrils  superior,  valvular.  Eyes  superior ;  pupil  round.  Tail 
often  compressed.  Belly  covered  with  narrow  shields  or  with 
scales  like  those  of  the  back,  the  central  series  sometimes 
united  together  in  pairs,  forming  a  narrow  6-sided  shield. 

[HYDRID2E.] 

4.  Boidw.    Vent  with  spur-like  rudimentary  feet  on  each  side. 

Eyes  and  nostrils  lateral.  Tail  conical,  generally  prehensile. 
Ventral  shield  narrow,  transverse,  band-like.  [BoiDiE.] 

Section  II.    Belly  covered  with  broad  band-like  shields. 
Vent  without  any  spur-like  feet.    Tail  conical,  tapering. 

5.  Colubrida.     Nostrils  apical,  lateral,  open.     Head  generally 

shielded. 

The  species  of  Colubridce,  the  largest  family  of  Ophidia,  have  not 
yet  (1855)  been  arranged  in  tho  British  Museum  Catalogue.  [Reptiles.] 

Fossil  Serpents. — Professor  Owen,  in  a  paper  published  in  the 
'Transactions  of  the  Geological  Society  of  London'  (vol.  vi.,  2nd 
series),  describes  some  fossils  found  in  the  London  Clay  referrible  to 
an  order  of  reptiles  which  appears  to  have  been  very  sparingly  repre- 
sented iu  the  fauna  of  former  periods  of  the  history  of  the  earth. 

"Vertebrae,"  observes  the  Professor,  "joined  enarthrodially  by  a 
deep  anterior  transversely-oblong  cup  and  a  corresponding  prominent 
posterior  ball,  and  further  articulated  by  two  projecting  flat  oblique 
processes,  wedged  like  the  carpenter's  tenon  into  a  mortice  excavated 
in  the  anterior  oblique  processes  of  the  succeeding  vertebra ;  support- 
ing moreover,  on  either  side  of  the  fore  part  of  the  body,  an  oblong 
convexity  for  the  moveable  articulation  of  the  rib, — belong  unequivo- 
cally to  a  reptile  of  the  Ophidian  Order." 

Professor  Owen  then  states  that  there  is  a  group  of  about  thirty 
vertebrae  of  this  description,  with  a  number  of  long  and  slender  ribs 
having  expanded  concave  vertebral  extremities,  cemented  irregularly 
together  by  a  mass  of  indurated  clay,  among  the  fossils  left  by  John 
Hunter,  and  now  in  the  Museum  of  the  Royal  College  of  Surgeons  ; 
and  that  a  portion  of  the  spinal  column  of  apparently  the  same  species 
of  serpent,  measuring  18  inches  in  length,  and  including  28  vertebra, 
and  a  smaller  group  of  7  vertebra,  and  a  few  detached  ones,  are  in  the 
museum  of  Mr.  Bowerbank.  The  whole  of  these  specimens  are  from 
the  Isle  of  Sheppey. 

The  vertebra  in  each  specimen  are  described  as  presenting  the  same 
conformation  and  nearly  the  same  size,  and  as  being  as  large  as  those 
of  a  boa  constrictor  ten  feet  in  length.  They  belong,  it  is  stated  to 
the  ordinary  dorsal  or  costal  series,  but  differ  from  the  vertebra  of 
both  Boa  and  Python  in  their  superior  length,  as  compared  with  their 
breadth  and  height.  The  ridge  continued  from  the  lower  anterior 
to  the  lower  posterior  processes  on  each  side  is  stated  to  be  less 
developed  in  the  fossil  Ophidian.  The  oblique  processes  themselves 
do  not  extend  so  far  outwards ;  aud  the  spinous  process  is  narrower 
in  its  antero-posterior  extent,  but  longer. 

Professor  Owen  observes,  that  in  the  first  two  of  the  above-men- 
tioned differences  the  fossil  agrees  with  the  Linnoean  genus  Coluber 
and  its  sub-genera,  but  differs  from  the  Crotalus  ;  in  the  remaining 
points  it  differs  from  Crotalus,  Coluber,  Naia,  and  Trigonocephaly. 
The  long  and  comparatively  narrow  spine,  the  outward  and  backward 
prolongation  of  the  upper  angle  of  the  posterior  oblique  processes,  the 
uniform  convexity  of  the  costal  protuberance,  the  uneven  or  finely- 
wrinkled  external  surface  of  the  superior  arch  of  the  vertebra,  are 
characters  which  distinguish  the  Ophidian  vertebra  described  by  Pro- 
fessor Owen  from  those  of  any  other  genus  of  the  order  with  which  he 
had  been  able  to  compare  them ;  and  he  therefore  proposes  to  designate 
the  species  provisionally  by  the  name  of  Palaophis  toliapicus.  The 
nbs,  as  in  all  land-serpeuts,  were  hollow. 

In  some  respects,  as  the  configuration  of  the  under  surface  of  the 
hody  of  the  vertebra,  aud  in  the  anterior  tubercle  upon  this  surface, 
Professor  Owen  found  that  the  fossils  agreed  with  the  Boa:  and 
l'ythons  more  nearly  than  with  the  Colubers,  in  which  the  under 


surfaco  of  tho  abdominal  vertebra  are  traversed  by  a  median  loiirjitu- 
dinal  ridge;  and  ho  observes  that  in  none  of  tho  iliffcrenc  s  above 
noted  can  there  bo  inferred  any  obstacle  to  tho  practice  of  the  samo 
arts  of  entrapping  and  modM  of  destroying  a  living  and  struggling 
prey.  Tho  largest  of  these  Ophidiolitcs  in  Mr.  Bowerbank's  collection 
exhibits  a  portion  of  tlio  vertebral  column  suddenly  bent  upon  itself, 
and  indicating  tho  usual  lateral  flexibility  of  tho  spino. 

"  If,"  says  Professor  Owen,  in  conclusion,  "  wo  may  suppoHO  tho 
species  to  have  had  tho  Harno  number  of  vertebra  as  the  existing  Boas, 
it  must  havo  exceeded  eleven  feet  in  length,  and  such  dimension* 
would  indicate  that  the  species  was  not  provided  with  poison-fangs. 
Serpouts  of  these  dimensions  exist  in  tho  present  day  only  in  warm  or 
tropical  regions,  and  their  food  is  by  no  means  restricted  to  animals 
of  tho  cold-blooded  classes.  Tho  remains  of  birds  and  Mammalia  are 
those  which  are  most  commonly  found  in  the  alimentary  canal  of  such, 
as  are  brought  to  this  country  dead  ;  and  living  birds  or  quadrupeds 
also  constitute  tho  favourite  food  of  tho  Pythons  and  Boas  of  similar 
dimensions,  which  are  exhibited  in  our  menageries.  If  therefore  there 
had  not  been  obtained  direct  evidence  of  both  birds  and  mammals  in 
tho  Loudon  Clay,  I  should  have  felt  persuaded  that  they  must  have 
co-existed  with  serpents  of  such  dimensions  as  the  species  of  which  tho 
dorsal  vertebra  are  here  described."  ('  Description  of  some  Ophidio- 
lites (Palceophis  toliapicus)  from  the  London  Clay  at  Sheppey,  indicative 
of  an  Extinct  Species  of  Serpent.') 

A  small  Palceophis  has  also  been  discovered  in  tho  Eocene  sand 
underlying  the  red  crag  of  Suffolk,  where  the  remains  of  a  fossil 
monkey  were  found.  Another  species  of  PaUeophis  exists  in  the  col- 
lection of  Mr.  Dixon  at  Worthing,  from  the  Eocene  (London)  Clay  at 
Bracklcsham,  which  must  have  belonged  to  aboa-liko  serpent  upwards 
of  twenty  feet  in  length. 

OPHI'DIUM  (from  &pis,  a  snake),  a  genus  of  Malacopterygioua 
Fishes  belonging  to  tho  Eel  Tribe.  The  species  have  smooth  heads  ; 
long  slender  bodies,  margined  by  the  united  dorsal,  anal,  and  caudal 
fins ;  the  jaws,  palate,  and  pharynx  are  all  furnished  with  teeth ;  tho 
branchial  aperture  is  large.  The  species  vary  in  form  and  colour,  and 
iu  the  presence,  absence,  aud  number  of  filamentous  appendages  or 
beards  attached  to  the  under  jaw.  Two  species  inhabit  the  British 
seas,  but  are  both  very  rare.  In  the  Mediterranean  the  Bearded 
Ophidium  is  common,  and  is  used  for  food. 

OPHIOCOMA,  a  genus  of  Animals  belonging  to  the  order  Echino- 
dermata,  to  the  family  Ophiuridm,  and  to  the  tribe  Ophiurcr.  The  rays 
are  simple,  squamose,  not  prolonged  into  the  disc  superiorly,  and 
separated  at  their  origins  beneath  by  small  pentangular  plates.  The 
species  are  called  Brittle-Stars  on  account  of  their  fragility.  They  are 
very  difficult  to  preserve.  Professor  E.  Forbes  recommends  their  being 
placed  in  fresh-water  as  soon  as  caught,  which  quickly  destroys  them ; 
aud  after  they  have  been  in  it  an  hour  or  so,  to  dip  them  rapidly  in 
boiling  water.  They  are  then  to  be  dried  in  the  sun,  or  in  a  current 
of  air.  The  following  are  tho  British  species  of  this  genus  recorded 
by  Mr.  Forbes  in  his  '  History  of  British  Star-Fishes  :' — 

0.  neglecta,  Gray  Brittle-Star.  Disc  round,  flat,  imbricated  with 
small  smooth  scales ;  two  oblong  parallel  touching  plates  opposite 
the  origin  of  each  ray ;  upper  ray-scales  square ;  lateral  ray -plates 
bearing  four  or  five  spines  each,  which  are  equal  in  length  to  the 
breadth  of  the  ray.  This  species  is  not  uncommon  on  all  parts  of  tho 
British  coast. 

0.  Ballii,  Ball's  Brittle-Star,  was  first  discovered  in  Ireland  by 
Dr.  Ball. 

0.  punctata  (Forbes),  Dotted  Brittle-Star.  This  species,  first 
described  by  Edward  Forbes,  was  found  by  Henry  Goodsir  in  the 
stomach  of  a  cod. 

0.  filiformis,  Thread-Rayed  Brittle-Star.  The  rays  are  very  long 
and  filiform.    It  is  a  rare  species  in  Great  Britain. 

0.  brachiata,  the  Long-Armed  Brittle-Star.  This  also  is  a  rare 
species. 

0.  granulata,  Granulated  Brittle-Star.  The  rays  are  covered  over 
with  minute  spines. 

0.  Bellis,  Daisy  Brittle-Star.  It  is  not  uncommon  on  many  parts  of 
our  coast,  and  is  to  be  found  under  stones  at  low  tide. 

0.  Ooodsiri,  named  after  Dr.  Goodsir,  who  took  it  from  a  cod's 
stomach  taken  off  Anstruther  in  Fifeshire. 

O.  rosida,  Common  Brittle-Star.  Disc  rounded,  convex,  covered 
with  spines  of  various  lengths;  two  large  triangular  parallel  plates 
opposite  the  origin  of  each  ray  ;  upper  ray-scales  triangular,  carinated, 
imbricated;  lateral  ray-plates  bearing  five  spines  each,  which  are 
much  longer  than  the  breadth  of  the  ray.  This  is  the  most  common 
of  our  British  Brittle-Stars. 

O.  minuta,  Sand  Brittle-Star.  This  is  smaller  than  the  last,  and  is 
found  buried  in  the  sand. 

(E.  Forbes,  .4  History  of  British  Star-Fishes.) 

OPHIOCE'PHALUS  (from  o<f>,r,  a  snake,  and  K«pa\t,  head),  a 
genus  of  Fishes  belonging  to  the  division  of  Acanthoptcrpgii,  characte- 
rised by  having  labyrinthiform  pharyngeals,  and  capable  of  living  for 
a  long  time  out  of  the  water.  The  species  inhabit  India  and  China. 
[Anabas.] 

OPHIO'DES,  Wagler's  name  for  a  genus  of  Sciucoidean  Lizards 
(P'jgopus,  Spix;  Bipes,  part.  Cuvier;  and  Pjigoda-ctylus,  Fitzingcr  and 
Wagler — according  to  Messrs.  D'irudrii  and  l>ibi«n) 
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OPHIOGLOSSACEiE,  Adders'  Tongues,  a  natural  order  of  Acroge- 
nous  Plants,  belonging  to  the  alliance  Filicales.  They  have  an  erect 
or  pendulous  stem,  with  a  cavity  in  the  middlo  instead  of  pith,  and 
two  or  three  woody  bundles  placed  round  it  in  a  ring  ;  the  stalks  of 
the  leaves  and  the  stem  become  blended  together  below ;  the  leaves 
have  netted  veins ;  the  spore-cases  are  collected  into  a  spike  formed 
out  of  the  sides  of  a  contracted  leaf,  2-valved,  without  any  trace  of  an 
elastic  ring ;  spores  resembling  fine  powder. 

These  plants  are  a  transition  from  Ferns  to  Lycopodiacece.  The 
species  are  most  abundant  in  the  islands  of  tropical  Asia.  They 
occur  however  in  the  West  Indies  and  in  the  tropical  parts  of  Africa, 
at  the  Cape,  and  in  Tasmania.  They  are  of  little  or  no  known  use. 
The  following  genera  with  about  25  species  belong  to  this  order  : — 
Ophioglossum,  Ophiodema,  Hdminthostachys,  Botrychiwm. 

OPHIOGLOSSUM  (from  v<pu,  a  Bnake,  and  y\5><r<ra,  the  tongue),  a 
genus  of  Plants  belonging  to  the  natural  order  Ophioglossacece.  The 
thecse  are  connate,  disposed  in  a  simple  distichous  spike  .attached  to  an 
undivided  frond. 

0.  vulgatum,  Adder's  Tongue,  is  the  only  British  species.  It  has  an 
ovate  obtuse  frond,  and  is  from  4  to  12  inches  in  height;  the  spike 
is  club-shaped,  usually  rather  longer  than  the  frond,  sometimes  very 
long.  This  plant  is  generally  distributed  over  England,  and  in  many 
places  is  exceedingly  common,  covering  largo  plots  of  ground,  and  is 
highly  injurious  to  the  crop  of  grass.  It  is  less  frequent  in  Wales, 
Scotland,  and  Ireland.  It  is  a  common  plant  on  the  continent  of 
Europe,  and  is  said  to  occur  in  Africa  and  North  America.  Like 
most  singular-looking  plants,  it  has  been  used  in  medicine.  Ray 
recommended  an  ointment  composed  of  oil  and  Adder' s-Tongue. 
Uerardo  says  that  the  "  Adder' s-Tongue  is  dry  in  the  third  degree. 
The  leaves  of  Adder's-Tongue  stamped  in  a  stone  mortar,  and  boiled 
in  oyle-olive  vnto  the  consumption  of  the  juice  and  until  the  herbes  be 
dry  and  parched,  and  then  strained,  will  yeeld  a  most  excellent  greene 
oyle,  or  rather  a  balsame,  for  greene  wounds  comparable  to  oyle  of  St. 
John's  Wort,  if  it  do  not  far  surpass  it  by  many  degrees,  whose  beauty 
is  such  that  very  many  artists  have  thought  the  same  to  be  mixed 
with  verdigris."  Lightfoot  says  that  the  common  people  in  Scotland 
make  an  ointment  of  the  green  leaves,  and  use  it  as  a  vulnerary.  It  is 
also  used  in  the  same  way  in  many  parts  of  England. 

(Newman,  British  Ferns  ;  Babington,  Manual  of  British  Botany.) 

OPHIO'MORUS,  a  genus  of  Reptiles  established  by  Messrs.  Dume'ril 
and  Bibron  for  a  form  placed  by  them  in  their  first  sub-family 
(Saurophthalmes)  of  Scincoidean  Lizards. 

OPHIOPHTHALMES,  the  named  assigned  by  Messrs.  Dume'ril  and 
Bibron  to  their  second  sub-family  of  Scincoidean  Lizards,  having  all 
naked  eyes,  but  only  one  of  them  (Gymnophthabnus  quadrilineatus) 
being  completely  without  the  eyelid. 

O'PHIOPS,  a  genus  of  Reptiles  belonging  to  the  Lacertians 
(Pristidactyle  Ccelodonts  of  Messrs.  Dume'ril  and  Bibron ;  Amyste3  of 
Wiegmann). 

The  tongue  is  arrow-headed  in  shape,  moderately  long,  notched  at 
the  end,  covered  with  imbricated  squamiform  papillae ;  intermaxillary 
teeth  conical,  simple  ;  maxillary  teeth  rather  compressed,  the  anterior 
simple,  the  posterior  tricuspidate ;  two  slightly  convex  naso-rostral 
plates,  between  which  is  opened  the  nostril  situated  on  the  line  of  the 
canthus  rostralis  ;  no  eyelids ;  a  tympanic  membrane  extended  within 
the  auricular  opening ;  no  scaly  collar  under  the  neck;  a  small  fold 
in  front  of  each  shoulder ;  ventral  lamellae  quadrilateral,  smooth,  and 
disposed  quincuncially ;  femoral  pores ;  feet  with  five  toes  slightly 
compressed,  carinated  below,  but  not  dentilated  laterally ;  tail  cyclo- 
tetragonal  at  its  root,  but  rounded  throughout  the  rest  of  its  length. 


bronzed  above ;  two  yellowish  lines  extend  along  each  side  of  the 
trunk ;  each  of  these  yellowish  or  whitish  lines  separates  two  rows  of 
black  spots,  which  aro  small  and  very  distinct  in  young  individuals, 
but  are  more  or  less  dilated  and  confused  in  adults ;  white  below.  It 
is  a  native  of  Smyrna  and  Bakou. 


a,  Head  of  OpUops  (profile)  ;  the  same,  seen  from  above ;  c,  throat  and 
lower  jaw ;  d,  lower  part  of  the  body,  interior  surface  of  the  thighs,  &c. ; 
c,  under  side  of  a  posterior  toe. 

0.  elegant,  Menestrics ;  Amystes  Ehrenlergii,  Wiegmann.    Olive  or 


Ophiops  elegant. 

OPHIO'XYLON  (from  oipis,  a  serpent,  and  ftW,  wood,  because  it 
has  a  twisted  root  and  stems),  a  genus  of  Plants  belonging  to  the 
natural  order  Apocynacew.  It  has  a  5-cleft  permanent  calyx,  a  funnel- 
shaped  corolla  with  a  long  tube,  thickest  in  the  middle,  and  a  5-cleft 
oblique  limb.  The  anthers  are  subsessile,  inserted  into  the  middle  of 
the  tube.  The  ovary  is  double,  each  lobe  with  one  ovule,  a  filiform 
inclosed  style  and  a  capitate  stigma.  The  drupes  are  baccate,  black, 
about  the  size  of  a  pea,  twin,  or  solitary  by  abortion,  each  containing 
a  1-seeded  wrinkled  nut. 

0.  serpenlirmm,  Serpentine  Snake-Wood,  is  a  native  of  the  East 
Indies.  In  rich  soil  it  becomes  a  climbing  plant,  but  in  poor  soil  it 
is  a  small  erect  shrub.  The  leaves  are  in  threes  or  fives ;  they  are 
short-stalked,  oblong,  pointed,  wavy,  and  smooth.  The  peduncles  are 
long,  smooth,  round,  sometimes  nearly  erect,  somtimes  drooping.  The 
pedicels  and  calyces  are  of  a  bright-red  colour,  and  the  corollas  white. 
In  India  the  root  of  this  plant  is  employed  by  the  Telinga  physicians 
as  a  remedy  in  may  diseases. 

(Lindley,  Flora  Medica;  Burnett,  Outlines  of  Botany.) 

OPHISAURUS  (Daudin),  a  genus  of  Reptiles  (Hyalinus  of  Merrem) 
nearly  allied  to  the  Scheltopusiks  (Pseudopus,  Merrem),  and,  accord- 
ing to  Cuvier,  one  of  the  sub-genera  of  the  Anguidce.  It  has  the 
tongue  arrow-headed  in  shape,  notched  triangularly  in  front,  free  for 
one  third  of  its  extent  anteriorly,  which  part  has  granular  papilla?, 
whilst  the  other  two  posterior  thirds  exhibit  filiform  papillae.  Many 
rows  of  palatal  teeth.  Intermaxillary  teeth  conical ;  maxillary  teeth 
subcylindrical,  simple.  Nostrils  lateral,  each  with  its  opening  in  a 
single  plate.  External  orifice  of  the  ear  very  small.  Eyelids ;  cephalic 
plates  numerous.  Body  serpentiform.  No  vestige  of  limbs  externally. 
Two  rather  deep  lateral  furrows.  No  fold  across  the  lower  surface  of 
the  neck. 

This  form  is  one  of  those  transitions  by  which  nature  passes  from 
one  type  to  another.  The  animal,  in  effect,  has  the  head  of  a  Lizard 
on  a  serpentine  body.  There  appears  to  be  but  one  species,  namely, 
Anguis  ventralis,  Linn.  {Ccecilia  maculata,  Catesby),  the  Glass-Snake. 
The  colour  is  yellowish-green,  spotted  with  black  above.  Tail  longer 
than  the  body.  Head  very  small,  and  the  tongue  of  a  singular  form, 
according  to  Catesby. 


a,  Head  of  Ophisaurus  ventralis ;  b,  head  of  the  same  from  Catesby,  showing 
the  tongue. 

It  is  probable  that  this  species  is  subject  to  slight  variations  of 
colour.  Catesby  says  that  the  "upper  part  of  the  body  is  of  a  colour 
blended  brown  and  green,  most  regularly  and  elegantly  spotted  with 
yellow ;  the  belly  yellow,  the  undermost  part  of  which  is  brightest. 
Their  skin  is  very  smooth  and  shining,  with  smaller  scales  more  closely 
connected,  and  of  a  different  structure  from  other  serpents."  General 
length  about  18  inches. 

The  fragility  of  this  animal  equals  if  it  does  not  exceed  that  of  the 
Blindworm ;  and  hence,  probably,  its  name  of  Serpent  de  Verre,  or 
Glass-Snake.  The  author  last  quoted  says,  "a  small  blow  with  a 
stick  will  cause  the  body  to  separate,  not  only  at  the  place  struck,  but 
at  two  or  three  other  places;  the  muscles  being  articulated  in  a 
singular  manner,  quite  through  to  the  vertebrae.  They  are  generally 
said  to  be  harmless."  There  is  no  doubt  that  the  species  is  innocuous. 

It  is  found  in  the  southern  United  States.  Catesby  states  that  the 
Glass-Snakes  appear  earlier  in  the  spring  than  any  other  serpent,  and 
that  they  are  numerous  in  the  sandy  woods  of  Virginia  and  Carolina. 
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small,  subquinquelobato,  covered  with  a  coriaceouH  Hkin,  and  provided 
at  its  circumference  with  five  uiuple,  very  long,  very  blender,  iqptmVM 


Glass-Snake  (Ophisawus  ventratis). 

OPHIU'RA,  a  genua  of  Invertebrate  Animals  belonging  to  the 
family  Echinodermata.    It  has  the  body  discoid,  depressed,  rather 


Ophiura  annulosa. 

View  of  back  (principal  figure),  a,  portion  of  arm  (under  side),  magnified 
b,  the  same  (upper  Bide)  ;  c,  front  view  of  centre. 


Common  Sand-Star  [Ophiura  texturata). 
o,  front ;  b,  back ;  c,  portion  of  centre  and  arm  magnified  (front)  j  d,  the 
una  (back). 


Ophiura  rranuhia. 

«,  front;  b,  back  c,  portion  of  arm  at  the  back,  natural  size ;  rf,  the  samt 
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rays,  without  any  trace  of  an  inferior  furrow,  but  always  accompanied 
laterally  with  spines  more  or  less  moveable,  and  with  two  rows  only 
of  large  cirrhi,  or  suckers,  one  on  each  side  below.  Mouth  in  the 
midst  of  five  very  short  slits,  not  exceeding  the  demi-diameter  of  the 
body,  and  furnished  with  a  few  papilliform  suckers  (eight),  and  on  the 
edges  with  five  groups  of  scales,  which  are  often  dentiform.  Orifices 
of  the  ovaries  very  large,  in  the  shape  of  a  slit  on  each  side  of  the  root 
of  the  rays.    No  madreporiform  tubercle.    (De  Blainville.) 

0.  texturata  (Stella  lacertosa,  Link.),  Common  Sand-Star.  It  is 
of  a  brownish  or  brownish-white  colour ;  rays  smoothly  subulate ;  the 
scales  on  the  lower  surface  disposed  trifariously ;  the  papilla)  of  the 
sides  very  small  and  adpressed. 

It  is  found  in  the  European  Seas.  Lamarck  adds  the  Atlantic 
Ocean.  It  was  taken  very  abundantly  in  the  trawl  in  Davis's  Strait 
in  Sir  Edward  Parry's  first  voyage ;  and  occurs  sometimes  in  immense 
numbers  on  the  British  coasts. 

0.  albida  (E.  Forbes),  the  Lesser  Sand-Star,  is  a  smaller  species,  also 
found  on  the  British  coast.    It  is  of  a  white  colour  when  it  is  dried. 

0.  annulosa.  Brownish,  rays  long,  smoothly  subulate,  spinous  at 
the  sides,  the  spines  annulose,  and  subadpressed ;  back  of  the  disc 
echinulate. 

It  is  found  in  Australasia ;  first  made  known  apparently  by  the 
voyage  of  Peron  and  Le  Sueur. 

0.  granulata  (Ophiura  echinata.  Lam.,  Stella  granulata,  Link.). 
Blackish  ;  disc  granulated  above  ;  rays  echinato-spinose  ;  spines  thick, 
rather  longer  than  the  width  of  the  rays.  It  is  found  in  the  European 
Seas,  those  of  the  West  Indies,  the  Atlantic,  &c. 

The  Ophiurce  swim  and  creep  often  with  much  facility  in  all  direc- 
tions, agitating  the  appendages  of  the  arms  in  a  serpent-like  manner. 

Euryale  (Astrophyton,  Link. ;  Oorgonocephalus,  Leach),  is  a  genus 
which  De  Blainville  included  with  Ophiura  in  his  family  Asterophidea. 
It  has  the  body  regular,  depressed,  rather  small,  pentagonal,  provided 
with  five  appendages  or  rays  rounded  above,  flattened  below,  dividing, 
dichotomising,  and  attenuating  more  and  more  to  the  extremities, 
which  are  cirrhous.  Mouth  at  the  centre  of  five  converging  furrows, 
in  form  of  holes,  not  extending  to  the  circumference  of  the  body,  and 
bordered  with  papilliform  suckers.    (De  Blainv.) 

E.  palmifera.  Rays  simple  below,  dichotomo-palmate  at  the  apex ; 
back  muricated  with  two  rows  of  tubercules. 


Euryale  palmifera. 

a,  front  view ;  b,  centre  and  part  of  arm  (front),  natural  size ;  c,  the  same 
(back),  nai  ural  size  ;  d,  extremity  of  one  arm,  natural  Bize. 

E.  scu\ata  (E.  verrucosum,  Lam.;  Astrophyton  scutatum,  Link.; 
dilerias  i  'aput  Medusa,  Linn.).   Disc  wide,  radiated  above  with  warty 


ribs;  rays  beneath  planulate,  bifariously  papillose;  papilla)  very  small 
and  submarginal. 

It  is  found  in  the  Indian  seas  and  those  of  the  North.  It  has  alw 
been  taken  on  the  coasts  of  Scotland.  (Forbes,  'British  Star-Fishes.') 


Euryale  scutata. 

a,  back ;  b,  front ;  c,  central  portion  of  back,  natural  size ;  d,  the  eamo 
(front),  natural  size. 

E.  costosa  (Astrophyton  costosum,  Link.).   Back  of  the  disc  with  ten 


Euryale  costosa. 
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JSuryale  costosa. 
Centre  (front),  natural  eizo. 

unarmed  ribs  in  pairs,  truncate  at  the  apex ;  rays  dichotomous,  very 
ramose,  and  transversely  rugose.    It  is  found  in  the  seas  of  America. 

Though  the  species  do  not  appear  to  bo  numerous,  tho  form  seems 
to  be  numerous  in  all  seas.  [Eomonodermata.] 

OPHRYOESSA.  [Iouanid^e.] 

OPHRYS,a  genusof  Plants  belonging  to  the  natural  order  Orchidacece. 
It  has  a  patent  perianth,  a  variously-lobed  lip  without  a  spur.  The 
glands  of  the  stalks  of  the  pollen  masses  each  in  a  distinct  pouch. 

0.  apifera,  Bee-Orchis,  has  a  tumid  5-lobed  lip,  the  two  lower  lobes 
prominent  and  with  a  hairy  base,  the  two  intermediate  reflexed,  trun- 
cate, terminal,  acute,  elongated  and  reflexed;  the  anthers  with  a 
hooked  point,  the  petals  oblong,  bluntish,  downy.  It  is  about  a  foot 
high,  and  has  large,  few,  and  rather  distant  flowers.  Tho  sepals  are 
whitish  tinged  with  purple.  The  lip  is  velvety,  brown,  variegated 
with  yellow.  It  is  one  of  the  handsomest  species  of  orchidaceous  plants, 
native  of  Great  Britain,  and  grows  on  chalky  calcareous  soils. 

0.  arachnites,  late  Spider -Orchis,  is  distinguished  by  a  terminal 
indexed  flat  rather  heart-shaped  appendage,  and  deltoid  downy 
petals.  The  sepals  are  pink,  the  lip  dark  purple  variegated  with 
yellow  and  velvety,  the  appendage  green,  never  reflexed.  It  is  found 
on  chalk  downs  near  Folkstone  and  Sittingbourne  in  Kent. 

0.  aranifera,  Spider-Orchis,  has  3  obscure  lobes,  the  middle  lobe 
large,  emarginate,  without  an  appendage,  the  petals  linear  and  glabrous. 
This  species  is  smaller  than  the  preceding,  and  with  fewer  flowers. 
The  petals  and  sepals  are  green  and  quite  glabrous.  The  lip  is  of  a 
dark  brown  colour,  hairy,  and  covered  with  pale  or  yellowish  lines.  It 
is  found  in  chalky  places  in  Kent  and  Sussex. 

0.  muscifera,  Fly-Orchis,  has  an  oblong  trifid  lip  with  a  large  pale 
spot  in  the  centre,  the  middle  lobe  is  elongated,  bifid,  the  anthers  short 
and  obtuse,  and  the  petals  filiform.  It  is  a  slender  plant  and  grows 
about  a  foot  high.  The  petals  are  very  narrow,  and  of  a  purple  colour, 
the  sepals  green,  and  the  lip  of  a  purplish-brown  colour,  the  spot  in 
the  centre  of  a  bluish  tinge.  It  is  found  in  damp  calcareous  thickets 
and  pastures  in  Great  Britain. 

(Babington,  Manual  of  British  Botany.) 

OPISTHOCOMUS.  [Cracid2E.] 

OPIUM.  [Papaver.] 

OPLURUS.  [iGUANIDiE.] 

OPOPANAX,  a  genus  of  Plants  belonging  to  the  natural  order 
UmbeUiferm ;  it  has  an  obsolete  calyx,  roundish  entire  petals  rolled 
inwards,  with  a  rather  acute  lobe ;  compressed  fruit  with  a  dilated 
convex  border,  bipinnate  leaves  with  unequally  cordate  segments, 
crenated  and  obtuse.  The  umbels  are  compound ;  the  involucre  both 
universal  and  partial,  and  the  flowers  yellow. 

0.  Chironum  is  a  native  of  the  south  of  Europe  and  Asia  Minor,  on 
dry  hills,  margins  of  fields,  and  thickets.  It  is  a  plant  C  or  7  feet 
high,  of  a  dull-yellowish  colour,  and  resembling  a  parsnip.  The  stem 
is  strongly  furrowed ;  the  leaves  from  1  to  2  feet  long,  or  more,  flat, 
bipinnate,  with  ovate  cordate  leaflets,  which  are  usually  oblique  at  the 
base,  often  confluent,  and  surrounded  by  a  cartilaginous  crenated 
border.  The  calyx  is  inconspicuous,  the  styles  rather  short  and  stout. 
Although  this  plant  is  a  native  of  the  south  of  Europe,  the  resinous 
gum  which  exudes  from  the  stalk  or  root  when  wounded  is  brought 
from  the  Levant  and  East  Indies  in  roundish  drops  of  a  reddish-yellow 
colour,  with  specks  of  white.  It  is  supposed  to  be  an  emmenagogue, 
but  it  is  seldom  used  ;  it  is  similar  in  its  effects  to  assafcetida.  This 
is  a  plant  of  easy  culture,  and  may  be  propagated  either  by  seeds  or 
dividing  at  the  root. 

(Don,  Dichlamydeous  Plants;  Lindley,  Flora  Medica.) 

OPORINIA,  a  genus  of  Plant3  belonging  to  the  natural  order  Com- 
posite?. It  has  a  subimbricated  involucre,  the  exterior  scales  much 
smaller  in  several  rows,  a  punctured  receptacle,  attenuated  uniform 
fruit ;  the  pappus  of  all  the  fruit  in  one  row,  feathery,  dilated  at  the 
base. 

'  0.  autumnalis  has  radical  leaves,  linear,  lanceolate,  toothed,  or 
pinnatifid,  nearly  glabrous;  stalk  branched,  scaly,  and  thickened 
upwards,  the  involucre  glabrous  or  hairy.  This  is  the  Apargia 
wtwnnaiit  of  Smith  and  the  Leontodon  autumnalis  of  Koch.  It 
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is  a  native  of  Groat  Britain  in  inoadows  and  pasture*  and  on  lofty 
mountains. 

(Babington,  Manual  of  British  Botany.) 

OPOSSUM.    [Oiijem'UINa  ;  Mau.su i-iata.] 

OPU'NTIA,  a  genua  of  Plants  belonging  to  the  natural  order 
Cactacca.  In  tho  gardens  tho  species  are  called  Indian  Fign,  and  are 
remarkablo  for  their  stems  confuting  of  flat  joints,  broader  at  tho 
uppor  than  tho  lower  end,  but  which  eventually  lose  that  appearance, 
becoming  both  cylindrical  and  continuous.  On  ono  of  tlicm,  0. 
cochenillifera,  the  cochiueal  insect  in  fed,  and  others  yi  Id  a  pleasant 
sub-acid  fruit,  which  is  eaten  in  hot  countries.  The  lavas  of  Aitna 
are  in  some  places  covered  with  tho  spiny  bushes  of  0.  vuXgaru,  whoso 
large  purple  juicy  fruits  aro  carried  for  sale  to  tho  neighbouring 
markets.  It  is  however  only  a  naturalised  plant,  its  native  couutry 
being  South  America  within  the  tropics. 

0.  Tuna  has  been  figured  in  Dillenius's  '  Hortus  Elthamcnsis,'  tab. 
380,  and  is  the  original  of  what  Linnams  called  Cactus  Tana  ;  it  has 
beon  since  called  Cactus  Bonplandii  by  Mr.  Kunth.  It  differs  from 
the  two  following  in  tho  long  whitish  spines  that  ana  it,  in  its  very 
broad  oval  joints,  its  fully-expanded  flower,  which  resembles  that  of 
0.  Hernandezii,  except  that  it  is  larger.  This  is  the  sort  which  in  the 
Jardin-des-Plantes  at  Paris  nourishes  the  wild  cochineal :  it  WM 
brought  from  Peru  by  Dombey,  and  according  to  Humboldt  is  in 
much  esteem  in  that  country  as  the  food  of  a  valuable  sort  of  cochineal. 

ORANG-UTAN,  or  ORANG-OUTANG,  names  by  which  the Pitlttcus 
Satyrus  of  Geoffroy  (Simia  Satyrus  of  Linnaeus),  the  Red  Orang,  is  now 
generally  designated.  [Ape;  Chimpanzee.]  Tho  following  are  its 
generic  characters  : — 

Muzzle  largo,  elongated,  somewhat  rounded  anteriorly  ;  forehead 
sloping  backwards;  slight  supraciliary  ridges,  but  strong  sagittal  and 
lambdoidal  crests.  Facial  angle  30°.  Auricles  small.  Twelve  pnw 
of  ribs ;  bones  of  the  sternum  in  a  double  alternate  row.  Arms 
reaching  to  the  ankle-joint.  No  ligamentum  teres  in  the  hip  joint. 
Feet  long  and  narrow ;  hallux  not  extending  to  tho  end  of  the  meta- 
carpal bone  of  the  adjoining  toe  ;  often  wanting  the  ungueal  phalanx 
and  nail.  Canines  very  large,  their  apices  extending  beyond  the  inter- 
vals of  the  opposite  teeth.  Intermaxillary  bones  anchylosed  to  the 
maxillaries  during  the  second  or  permanent  dentition.  Height  under 
five  feet.  It  is  an  inhabitant  of  the  islands  of  Borneo  and  Sumatra. 
(Owen.) 


Side  view  of  the  skeletons  of  PirAecws  Satyrus,  young  and  adult.   (From  Owen.) 

Professor  Owen  remarks  that  the  young  individual  exhibits  the 
anthropoid  character  in  the  relative  smallness  of  the  face  to  the 
cranium,  resulting  from  the  state  of  dentition,  but  that  it  corresponds 
with  the  adult  skeleton  in  the  number  of  ribs  and  in  the  relative  pro- 
portions of  the  upper  and  lower  extremities.  With  regard  to  the 
number  of  vertebrae,  he  observes  that  the  figure  of  the  adult  skeleton, 
which  was  taken  by  permission  of  the  board  of  curators  from  the 
specimen  in  the  Museum  of  the  Royal  College  of  Surgeons,  exhibits 
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the  abnormal  number  of  five  lumbar  vertebrae  instead  of  four,  which 
is  the  number  existing  in  the  trunk  of  the  mature  Orang  preserved  in 
the  Museum  of  the  Zoological  Society  of  London,  and  in  the  Skeleton 
in  the  Museum  of  Comparative  Anatomy  in  the  Jardin-des-Plantes. 
The  form  of  the  living  animal,  and  its  habits  in  captivity,  have  been 
made  familiar  by  several  specimens  which  have  been  kept  in  the 
Gardens  of  the  Zoological  Society  in  the  Regent's  Park. 

ORANGE.  [Citrus.] 

ORANGE-LILY.  [Lilium.] 

ORANGE  TRIBE.  [AtmANTiACEiE.] 

ORBICULA.  [Brachiopoda.] 

ORBITOLITES.  [Milleporid2b.] 

ORCA.  [Cetacea.] 

ORCHIDA'CE^E,  a  natural  order  of  Endogenous  Plants,  with  the 
stamens  and  stylo  consolidated  into  a  central  column,  and  with  an 
inferior  ovary  :  they  constitute  the  whole  of  the  class  Qynandria 
mowmdria  of  the  Linnacan  classification.  There  is  no  order  of  plants 
the  structure  of  whose  flowers  is  so  anomalous  as  regards  the  relation 
borne  to  each  other  by  the  parts  of  reproduction,  or  so  singular  in 
respect  to  tho  form  of  the  floral  envelopes.  [Oncidium.]  Unlike  other 
endogenous  plants,  the  calyx  and  corolla  are  not  similar  to  each  other 
in  form,  texture,  and  colour ;  neither  have  they  any  similitude  to  the 
changes  of  outline  that  are  met  with  in  such  irregular  flowers  as  are 
produced  in  other  parts  of  the  vegetable  creation.  On  the  contrary, 
by  an  excessive  development  and  singular  conformation  of  one  of  the 
petals  called  tho  labellum  or  lip,  and  by  irregularities  either  of  form, 
size,  or  direction  of  the  other  sepals  and  petals,  by  the  peculiar  adhesion 
of  theso  parts  to  each  other,  and  by  the  occasional  suppression  of  a 
portion  of  them,  flowers  are  produced  so  grotesque  in  form  that  it  is 
no  longer  with  tho  vegetable  kingdom  that  they  can  be  compared,  but 
we  are  forced  to  search  for  resemblances  in  the  animal  world.  Hence 
we  have  such  names  among  our  native  plants  as  the  Bee,  Fly,  Man, 
Lizard,  and  Butterfly  Orchis,  and  appellations  of  the  liko  nature  in 
foreign  countries.  Of  these  things  some  idea  may  be  formed  by  the 
annexed  cut,  where  1  represents  Oncidium,  raniferum,  or  the  Frog- 
Oncidium,  so  called  because  its  lip  bears  at  its  base  the  figure  of  a  frog 
couchant;  2,  Peristeria  data,  the  Spirito  Santo  Plant  of  Panama, 
iu  whose  flower  we  find  the  likeness  of  a  dove  in  the  act  of  descending 
upon  the  lip ;  3,  Prescottia  colorans,  whose  lip  is  a  fleshy  hood ;  4, 
Gongora  fulva ;  5,  Cirrhoza  tristis;  6,  Cycnoches  ventricosum,  singularly 
like  a  swan,  the  arched  column  forming  the  head  and  neck ;  7,  Onci- 
dium pulvinatum  ;  8,  Bolbophyllum  barbigerum  ;  9,  Catasetxmviri.de; 
and  10,  PeiHsteria  cerina. 


In  consequence  of  their  singular  forms,  their  gay  colours,  and  the 
delicious  fragrance  of  many  of  these  plants,  they  have  of  late  years 
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been  cultivated  with  great  zeal,  both  in  this  country  and  abroad. 
[Epiphytes.] 

Orchidaceous  plants  inhabit  all  parts  of  the  world,  except  those 
which  are  excessively  dry  or  excessively  cold,  both  of  which  appear 
uncongenial  to  their  nature,  and  they  are  most  abundant  in  such  as 
have  an  equable  mild  climate,  moist  and  warm  during  the  greater  part 
of  the  year.  Thus  we  have  not  a  single  species  from  Melville  Island, 
or  Nova  Zemb»a,  or  from  the  upper  regions  of  northern  mountains, 
nor  from  the  deserts  of  Africa ;  and  the  whole  province  of  Mendoza, 
one  of  the  dry  western  states  of  South  America,  produces  but  one,  and 
that  in  a  marsh.  On  the  contrary,  the  woods  of  Brazil  and  equatorial 
America,  of  the  lower  ranges  of  the  Himalayas,  and  of  the  Indian 
Archipelago,  possess  countless  myriads  of  these  productions.  In  general 
in  hot  countries  the  species  are  epiphytes,  inhabiting  the  branches  of 
trees,  or  the  sides  of  rocks  and  stones,  to  which  they  cling  by  means 
of  long  twisting  fleshy  roots ;  and  terrestrial  species,  that  is  to  say, 
such  as  grow  exclusively  in  the  ground,  are  rare  and  unknown  :  in 
colder  countries,  on  the  contrary,  the  former  are  unknown  and  the 
latter  only  represent  the  order.  Thus  in  North  America,  where  Orchi- 
daceous Plants  are  plentiful,  the  epiphytal  species  are  almost  unknown, 
a  single  species  only  occurring  in  Florida  upon  the  branches  of  the 
Magnolia.  Some  of  them  are  true  parasites,  deriving  their  food  from 
the  roots  of  trees  upon  which  they  grow.  In  this  country  we  have 
two  cases  of  the  kind,  one  the  Neottia  Nidus-Avis,  or  Bird's-Nest 
Orchis,  a  brownish  scaly  plant  springing  up  occasionally  in  woods, 
and  the  other  tho  Corallorhiza  innata,  or  Coral-Root,  an  occasional 
but  very  uncommon  inhabitant  of  marshes. 

The  roots  are  of  the  following  kinds : — Firstly,  annual  slender  fibres, 
simple  or  branched,  of  a  succulent  nature,  incapable  of  extension,  and 
burrowing  under  ground,  as  in  the  genus  Orchis.  Secondly,  annual 
fleshy  tubercles,  round  or  oblong,  simple  or  divided,  as  in  the  various 
species  of  the  same  genus ;  they  are  always  combined  with  the  first, 
and  appear,  from  their  containing  amylaceous  granules  in  large  quan- 
tity, to  be  intended  as  receptacles  of  matter  fit  for  the  nutrition  of 
tho  plant.  Tubercles  of  this  kind  have  always  a  bud  at  their  extre- 
mity, and  may  be  considered  the  principal  inferior  prolongation  of  the 
axis.  Thirdly,  fleshy,  simple,  or  branched  perennial  bodies,  much 
entangled,  tortuous,  and  irregular  in  form,  as  in  Corallorhiza,  Neottia, 
&c,  or  nearly  simple  and  resembling  tubers,  as  in  Oastrodia.  And 
fourthly,  perennial  round  shoots,  simple  or  a  little  branched,  capable 
of  extension,  protruded  from  the  stem  into  the  air,  adapted  to  adhering 
to  other  bodies,  and  formed  of  a  woody  and  vascular  axis  covered 
with  cellular  tissue,  of  which  the  subcutaneous  layer  is  often  green 
and  composed  of  large  reticulated  cells.  The  points  of  these  roots  are 
usually  green,  but  sometimes  red  or  yellow.  In  a  very  few  instances 
of  leafless  species,  as  Chiloschista  usneoides,  they  become  entirely  green, 
and  then  appear  to  perform  the  functions  of  leaves. 

The  stem  is  found  in  its  most  simple  state  in  the  terrestrial  Ophrydew, 
where  it  is  only  a  growing  point,  surrounded  by  scales  and  constituting 
a  leaf-bud  when  at  rest,  which  eventually  grows  into  a  secondary  stem 
or  branch,  on  which  the  leaves  and  flowers  are  developed.  This  kind 
of  stem  usually  forms  every  year  a  lateral  bud  with  a  tubercular  root 
at  its  lower  end,  and,  having  unfolded  its  flowers  and  ripened  its 
fruit,  perishes,  to  be  succeeded  by  the  stem  belonging  to  the  lateral 
bud  previously  prepared ;  hence  those  species  to  which  this  kind  of 
stem  belongs  have  always  a  pair  of  tubercles,  one  shrivelling  and  in  pro- 
gress of  exhaustion,  the  other  swelling  and  in  progress  of  completion. 

The  leaves  are  very  uncertain  in  their  appearance  :  usually  they  are 
sheathing  at  the  base,  and  membranous ;  but  in  Vanillem  they  are 
hard,  stalked,  articulated  with  the  stem,  and  have  no  trace  of  a  sheath. 
Frequently  they  are  leathery  and  veinless,  as  frequently  they  are 
membranous  and  strongly  ribbed,  and  both  these  conditions  occur  in 
the  same  genus,  as  in  MaxiMa/ria  and  Cypripedium.  In  a  large  number 
of  the  epiphytal  species  the  leaves  are  notched  unequally  at  the 
apex,  a  singular  structure  which  has  not  yet  been  noticed  in  those 
with  membranous  leaves. 

Their  floral  envelopes  are  constructed  irregularly  upon  a  ternary 
type,  and  consist  of  three  exterior  and  three  interior  pieces.  The 
exterior  pieces  are  usually  nearly  equal,  and  less  brightly  coloured 
than  the  interior ;  but  the  two  lateral  ones  are  often  of  a  somewhat 
different  form  from  the  other,  which  is  anterior  as  the  flower  is  placed 
upon  the  inflorescence  when  young,  but  which  often  becomes  pos- 
terior when  the  flower  is  expanded,  in  consequence  of  the  flower-stalk 
being  twisted  or  curved  ;  these  parts  are  occasionally  united  by  theii 
edges  into  a  long  tube,  as  in  Masdevallia,  or  the  lateral  ones  adhere 
to  the  unguis  of  the  lip  in  various  degrees,  or  two  of  them  are  con- 
solidated into  one,  as  in  Corycium  and  many  other  genera.  Occasion? 
ally  the  intermediate  piece  is  prolonged  at  the  back  or  base  into  one 
or  two  hollow  spurs,  as  in  the  genera  Satyrium  and  Disa  ;  still  more 
rarely  the  lateral  pieces  are  also  spurred,  as  in  Disperis.  Various 
other  less  important  modifications  of  the  exterior  pieces  occur,  but 
in  all  cases  the  whole  number,  three,  is  present.  The  interior  pieces 
are  usually  three,  never  more  ;  but  in  the  instances  of  Monomeria  and 
Aviceps,  the  intermediate  one  only  is  present.  They  are  generally 
unequal,  the  two  lateral  pieces  corresponding  in  form  and  size,  while 
that  between  them,  called  the  lip,  is  of  some  other  form  and  size :  in 
the  genus  Thelymitra  however,  and  in  Paxtonia,  they  are  all  alike. 
Nothing  can  be  more  variable  than  the  proportions  they  bear  to  each 
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other  and  to  tbe  exterior  pieces.  It  is  only  a  few  of  their  modifica- 
tions which  it  seenis  important  to  notice.  Tho  latoral  piocew  are 
occasionally  bifid,  as  in  cortain  species  of  Habenaria  ;  in  Mcgaclmium 
falcatum  they  aro  glandular  at  the  apex;  in  most  cases  they  are 
distinct  from  the  column ;  but  in  Lepanthes,  Oongora,  Disa,  and  some 
others,  they  aro  adnate  to  that  organ  ;  in  no  instance  are  thoy  spurred 
or  saccate.  The  lip  is  either  distinct  from  tbe  column  or  united  to  it, 
Btalked  at  its  base,  or  dilated  there,  and  often  extended  into  a  bag  or 
Bpur,  which  is  sometimes,  as  in  certain  species  of  tho  genus  Epiden- 
drum,  consolidated  with  tho  ovary ;  very  rarely  it  has  two  spurs,  as 
in  itiplocentrum.  In  the  instances  of  Camarotis  and  Acropera  it  is 
Baccate  at  the  point.  Its  form  is  infinitely  varied,  the  extremes  of 
variation  being  Paxtonia  for  simplicity,  and  Coryanthes  or  Stanhopea 
for  complexity.  These  and  all  other  complicated  forms  may,  without 
difficulty,  be  reduced  to  a  3-lobed  type,  tho  simple  form  of  which  is 
found  in  Maxillaria,  Bletia,  and  many  Cattloyas.  The  lip  is  often  so 
slightly  articulated  with  the  column  as  to  swing  to  and  fro  upon  the 
least  disturbance,  on  which  account  it  sometimes  seems  as  if  it  were 
endowed  with  a  power  of  spontaneous  motion :  this  is  particularly 
apparent  in  certain  species  of  Pterostylis.  There  is  a  frequent 
tendency  in  the  lip  to  produce  tubercles  or  lamellae  upon  its  surface  ; 
tho  latter  are  always  confined  to  the  veins,  the  former  are  principally 
found  near  the  base  of  the  lip,  and  do  not  appear  to  have  any  relation 
to  the  veins  :  it  is  in  the  genus  Oncidium,  Eria,  and  Zygopetalum  that 
these  bodies,  the  ubo  of  which  is  unknown,  are  most  conspicuous. 
Not  unfrequently  the  lip  is  hairy,  convex,  and  so  marked  and  coloured 
as  to  bear  no  little  resemblance  to  an  insect. 

It  is  usual  to  call  the  exterior  series  of  floral  envelopes  calyx,  and 
the  interior  corolla ;  but  the  analogy  of  Marantacece  renders  it  probable 
that  the  so-called  petals  are  a  row  of  outer  sterile  stamens.  This 
however  is  a  point  upon  which  it  is  not  here  necessary  to  enlarge. 

The  centre  of  the  flower  is  occupied  by  a  body  called  the  column, 
which  is  formed  by  tho  consolidation  of  the  style  and  true  stamens. 
In  the  greater  part  of  the  order  there  is  but  one  stamen  present,  and 
it  is  in  that  case  placed  opposite  the  intermediate  sepal,  and  consequently 
alternate  with  the  lateral  petals  :  when,  as  in  Cypripedium,  there  are 
two  stamens  present,  then  the  usual  stamen  remains  in  its  customary 
position,  in  a  sterile  state  ;  and  tho  two  perfect  stamens  are  additional, 
and  placed  right  and  left  of  it.  It  is  supposed  that  in  those  species 
which  have  but  one  anther  there  are  two  other  stamens  present  in  an 
incomplete  condition,  and  consolidated  with  the  other ;  and  from  the 
evidence  offered  by  monstrous  formations,  it  is  thought  that  such 
sterile  stamens  are  represented  in  Orchis  and  its  allies  by  two  tubercles, 
one  on  each  side  of  the  column  ;  in  Bwrlingtonia  by  two  auricles  near 
the  apex  of  the  column  ;  and  by  other  signs  in  other  cases.  (Bauer, 
'Illustrations  of  Orchidaceous  Plants,'  4to.,  London,  1830-1838,  with 
forty  plates,  in  4 to.) 

In  the  greater  part  of  the  order  a  single  anther  terminates  the 
column.  This  is  usually  two-celled,  but  often  has  its  cells  divided 
into  two  or  four  other  cavities  by  the  extension  of  the  endothecium 
between  the  lobes  of  the  pollen  masses,  or  is  occasionally  more  or  less 
completely  one-celled  by  the  absorption  of  the  connective.  In  Ophrydece 
it  is  erect,  with  a  distinct  connective,  and  with  the  bases  of  the  cells 
cither  parallel  or  diverging,  and  then  its  cells  dehisce  along  their  face. 
In  Neottiece  it  is  also  erect,  but  appears  to  be  dorsal  instead  of  terminal, 
in  consequence  of  the  stigma  being  placed  before  it  for  its  whole  length. 
In  the  remainder  of  the  order  it  falls  prone  upon  the  head  of  the 
column,  or  the  clinandrium,  like  a  lid,  and  often  is  easily  detached. 
Sometimes  this  kind  of  anther  originates  from  the  margin  of  the  clinan- 
drium ;  sometimes  from  within  the  margin,  in  which  case  it  is  occasion- 
ally covered  as  by  a  hood,  as  in  Cryptarrhena  and  other  genera. 

The  pollen  consists  of  lenticular  or  spheroidal  grains,  either  single 
or  cohering  in  pairs,  threes,  or  fours,  or  in  larger  masses  in  indefinite 
number.  The  grains  are  usually  held,  together  by  an  elastic  filamentous 
Bubstance,  which  in  all  Ophrydece  and  many  others  forms  an  axis  round 
which  the  grains  or  masses  of  grains  are  arranged,  and  which  in  a  very 
large  part  of  the  order  assumes  the  appearance  of  a  strap  or  caudicula. 
This  body  either  contracts  an  adhesion  with  a  gland  originating  on  the 
margin  of  the  stigma,  as  in  Ophrydece,  Neottiece,  and  Vandew,  or  it  is 
folded  upon  the  pollen  masses,  as  in  Epidendrece,  or  it  terminates  in 
an  amorphous  dilatatioD,  as  in  many  Malaxidece.  In  all  cases  it  con- 
sists of  cellular  tissue,  sometimes  very  lax  and  large,  and  thin-sided,  as 
in  Polystachya  ramulosa,  more  generally  very  compact,  tough,  and 
thick-sided  ;  towards  the  end,  which  adheres  to  the  stigmatic  gland, 
the  tissue  becomes  elongated,  but  otherwise  it  is  more  or  less  lenticular. 
In  Ophrydece  the  caudicula  is  extended  towards  the  base  of  the  anther- 
cells  ;  but  in  all  the  other  divisions  of  the  order  the  caudicula,  when 
present,  is  lengthened  in  the  direction  of  the  apex  of  the  cells. 

The  differences  in  the  structure  of  the  column,  anther,  and  pollen 
now  explained,  furnish  botanists  with  the  best  means  of  classifying 
the  order,  and  of  breaking  it  up  into  sub-orders,  in  the  following 
manner : — 

1.  Malaxidece  (fig.  1),  anther  opercular;  pollen  waxy,  with  neither 
caudicula  nor  gland. 

2.  Epidendrece  (fig.  2),  anther  opercular ;  pollen  waxy,  with  the 
caudicula  folded  back  upon  the  pollen  grains,  and  no  gland. 

3.  Vandece  (fig.  3),  anther  opercular;  pollen  waxy,  with  a  mem 
brano-cartilaginous  caudicula  and  gland. 
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4.  Ophrydece  (fig.  4),  anther  erect;  pollen  goctilo  or  granular. 

6.  Arethusece  (fig.  5),  anthor  opercular  ;  pollen  granular  or  po  vdcry. 

6.  Neottiece  (fig.  0),  author  dorsal ;  pollen  powdery. 

7.  Cypripediece,  authors  two,  separated  by  a  broad  »terilo  lobe. 


The  ovary  adheres  firmly  to  tho  tube  of  the  calyx,  and  is  often  so 
twisted,  when  the  flower  is  about  to  expand,  that  its  back,  with  tho 
floral  envelopes  belonging  to  it,  is  turned  to  the  front.  It  consists  of 
three  perfect  carpels,  stationed  alternately  with  tho  stamens  opposite 
the  petals,  and  bearing  the  placentae  in  their  axis,  and  of  three  other 
pieces  alternate  with  the  first,  destitute  of  placentas,  and  eventually 
separating  from  them  when  the  fruit  is  ripe. 

The  stigma  is  a  viscid  excavation  in  front  of  the  anther,  and  just 
below  it.  In  most  cases  it  is  quite  simple,  merely  terminating  in  a 
glandular  dilatation  of  the  upper  margiu,  called  the  rostellum.  It  is 
lined  with  a  lax  tissue  composed  of  minute  ascending  jointed  hairs, 
and  has  a  direct  communication  with  the  cavity  of  the  ovary,  either 
open  or  only  imperfectly  closed  up.  The  glandular  dilatation  in  all 
Vandece  and  Ophrydece,  and  in  many  genera,  separates  from  the  stigma 
and  adheres  to  the  pollen  masses ;  but  it  is  also  in  numerous  other 
genera  at  all  times  inseparable  from  it.  In  Bonatea,  in  Habenaria, 
and  in  some  other  genera  of  Ophrydece,  there  are  two  arms  to  the 
upper  edge  of  the  stigma,  each  arm  being  channelled  for  the  reception 
of  the  caudicula  of  a  pollen  mass,  and  terminating  in  a  separable 
gland ;  between  these  lies  a  membrane,  very  variable  in  size,  some- 
times merely  a  connecting  web,  sometimes  a  distinct  plicature  or  lobe, 
and  occasionally  fornicate,  and  extended  in  the  middle  into  a  mucro. 

The  fruit  is  usually  a  capsule  of  six  valves,  bursting  when  ripe,  and 
discharging  a  multitude  of  minute  seeds,  with  a  netted  loose  tunic.  In 
Va/nilla  however  and  some  other  genera  the  fruit  is  succulent,  and  the 
seeds  have  a  hard  brittle  integument  immersed  in  aromatic  pulp.  The 
seeds  apparently  contain  an  exalbuminous  embryo  ;  but  from  the  great 
minuteness  of  the  parts  this  point  is  not  yet  satisfactorily  determined. 

Impregnation  in  Orchidacece  was  at  one  time  thought  to  take  place 
in  a  peculiar  manner  by  the  intussusception  of  tho  fertilising  principle 
of  the  pollen  grains.  It  has  now  however  been  proved  experimentally 
by  Brown,  A.  Brongniirt,  Morren,  and  the  writer  of  this  article,  that 
it  in  reality  takes  place  only  by  the  application  of  pollen  grains  to  the 
mucous  surface  of  the  stigma,  as  in  other  plants. 

This  order  contains  391  genera  and  about  3000  species. 

The  following  genera,  which  are  mostly  described  in  this  work  under 
their  names,  are  British: — Orchis,  Gymnadenia,  Aceras,  Habenaria, 
Ophrys,  Herminium,  Goodyera,  Spiranthes,  Listera,  Neottia,  Epipaclis, 
Cephalantliera,  Corallorhiza,  Malaxis,  Sturmia,  Cypripedium. 

(R.Brown,  Prodromus  Floret  N.  Hollandice,  8vo.,  1810;  the  same 
author,  Observations  upon  the  Impregnation  of  Orchidece  and  Asclepi- 
adece,  8vo. ;  Endlicher,  Genera  Plantarum,  p.  1S5,  4to.,  Vienna; 
Lindley,  Genera  and  Species  of  Orchidaccout  Plants,  8vo. ;  Lindley, 
Vegetable  Kingdom.) 

ORCHID  ALES.  [Endogens.] 

ORCHIL.  [Roccella.] 

ORCHIS,  a  genus  of  Plants  the  type  of  the  natural  order  Orchidacece, 
and  belonging  to  the  tribe  Ophrydinece.  The  old  Linnsean  genus  Orchis 
is  now  divided  into  many  genera  [Orchidacece],  but  a  large  number 
of  species  are  still  retained  under  this  designation.  The  tribe  Ophry- 
dinece is  distinguished  by  the  pollen  masses  being  divisible  into  lobes, 
which  are  waxy  and  definite  in  number.  The  anthers  are  wholly 
adnate.  The  genus  Orchis  belongs  to  a  section  of  this  tribe,  in  which 
the  cells  of  the  anther  have  a  rostellate  process  between  their  bases. 
In  Orchis  the  perianth  is  ringent  and  hooded ;  the  lip  3-lobed,  spurred ; 
the  glands  of  the  stalks  of  the  pollen-masses  are  in  a  common  pouch. 
The  following  is  an  arrangement  of  the  British  species  according  to 
Babington  : — 

*  Glands  of  the  pollen-masses  separate ;  lip  erect  in  aestivation. 
+  Bracts  mostly  1 -nerved;  root-knobs  undivided. 
t  Lip  3-lobed ;  lobes  broad  and  short. 
Orchis  Morio,  Green- Winged  Meadow-Orchis.     O.  mascula,  Eurly 
|  Purple  Orchis. 
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intermediate  too  lb 
Q.  fusca.    0.  mililaris.    0.  Simia.    0.  ustulata. 

ft  Bracts  with  three  or  more  nerves  ;  root-knobs  undivided. 
0-  laxiflorq. 

+tt  Bracts  with,  three  or  more  nerves ;  root-knobs  palmate. 
0.  maculata,  Spotted  Palmate-Orchis.    0.  latifolia,  Marsh-Orchis. 
**  Glands  of  the  pollen-masses  united ;  root-knob3  undivided, 
t  Lip  ereot  in  aostivation. 
0.  pyramidalis,  Pyramidal-Orchis. 

+t  Lip  spiral  in  aestivation. 
0.  hircina,  Lizard-Orchis. 
(BabingtoD,  Manual  of  British  Botany.) 

ORDERS,  a  group  of  objects  in  natural  history  classifications, 
subordinate  to  a  Class,  or  Sub-Class.  It  is  however  like  many  other 
general  terms  used  very  loosely,  especially  by  zoologists.  In  botany  it 
is  more  definitely  applied,  and  is  used  synonymously  with  Family  and 
Tribe.  In  zoology  Family  and  Tribe  are  frequently  employed  to  denote 
groups  subordinate  to  orders.    [Familie3  of  Plants  ;  Species.] 

OREOCEPHALUS.  [IqtjanidjE.] 

OREOCI'NCLA,  Mr.  Gould's  name  for  a  genus  of  Birds  inhabiting 
the  Himalaya  Mountains  and  New  Zealand.  The  species  from  the 
latter  locality  (0.  macrorhyncha)  is  nearly  allied  to,  but  differs  from, 
Tardus  varius  of  authors.    ('  Zoological  Proceedings,'  1837.) 

OREODAPHNE,  Mountain  Laurel  (from  tptios,  mountainous,  and 
5d<pvr),  a  laurel),  a  genus  of  Plants  belonging  to  the  natural  order 
Lauracea;.  It  is  hermaphrodite,  dioecious,  or  polygamous,  with  a 
6-parted  nearly  equal  calyx,  the  litnb  eventually  disappearing.  It  has 
9  stamens,  oblong  anthers,  with  narrow  filaments,  4-celled,  the  3  inner 
looking  outwards.  The  fruit  is  succulent,  more  or  less  immersed  in  a 
deep  thick  cup  formed  out  of  the  altered  tube  of  the  calyx.  The 
flowers  are  panicled  or  racemose,  axillary,  and  occasionally  umbellulate. 

0.  opifera  is  native  of  the  woods  of  Para  and  the  Rio  Negro.  It 
has  oblong  cuspidate  leaves,  tapering  into  the  petiole,  silky  on  the 
under  side.  The  panicles  are  compact,  divaricating,  and  silky.  The 
fruit  is  oval  in  shape,  and  yields  upon  distillation  a  volatile  oil,  of  a 
yellow  colour  and  peculiar  smelL  It  is  used  in  Brazil  as  a  remedy  in 
pains  and  contractions  of  the  limbs. 

0.  cwpularis  is  a  very  large  tree  with  a  strong-scented  wood ;  it  has 
ovate  elliptical  leaves,  acute  at  both  ends,  sometimes  blunt  at  the  apex, 
ending  in  a  channelled  stalk,  obsoletely  netted,  smooth ;  the  axils  of 
the  costal  veins  without  pores.  The  flowers  are  in  clustered  few- 
flowered  rough  hoary  racemes  below  the  axillary  and  terminal  bud. 
The  calyx  of  the  fruit  is  nearly  globose.  This  species  is  the  cinnamon 
of  the  Mauritius,  where  it  grows,  and  also  in  Bourbon  and  Madagascar. 

(Lindley,  Flora  Medica.) 

OREOTRAGUS.  [Antilopeje.] 

ORGANIC  REMAINS.  By  this  term  geologists  understand  the 
numerous  remains  of  plants  and  animals  which  occur  among  the 
stratified  rocks.  The  same  objects  receive  also  the  names  of  Petrifac- 
tions and  Fossils.  Some  of  these  objects  are  obviously  parts  of  animals 
and  plants,  and  retain  their  original  structure,  more  or  less  altered  by 
chemical  agencies  since  their  sepulture  in  the  earth  ;  others  are  earthy, 
stony,  or  metallic  bodies,  moulded  within  or  upon  parts  of  animals  or 
plants,  and  thus  resembling  those  parts  in  external  aspect,  but  having 
none  of  their  internal  organic  texture.  Nor  can  we  exclude  from  the 
notion  of  the  remains  of  organic  beings  the  few  case3  where  marks  of 
vital  action  and  movement  occur  on  the  surface  and  in  the  interior  of 
rocks,  such  as  the  foot-prints  of  reptiles  on  the  sandstones  of  Cheshire 
and  Dumfriesshire,  and  of  birds  on  the  Oolite  rocks  of  America,  the 
holes  made  by  Lithophagous  Conchifera  in  the  limestone  of  Mendip, 
and  the  perforations  of  the  valves  of  Shell-Fish  by  Zoophagous 
Mollusca. 

In  1828,  M.  Adolphe  Brongniart,  after  examining  the  richest  collec- 
tions then  known  of  fossil  plants,  gave  the  following  interesting 
comparative  table  of  fossil  and  recent  species  : — 

Class  of  Plants. 
Agarnia  .... 
Cryptogamia  cellulosa  . 
C.  vasculosa 

Phanerogamia  gymnospermia 
P.  monocotyledonea  .  . 
P.  dicotyledonea  .  . 


Fossil. 
27 
2 

266 
57 
49 

100 


Recent. 
7,000 
1,500 
1,700 
150 
8,000 
32,000 


501  50,350 
Or  1  to  100. 

Organic  remains  may  be  considered  in  three  points  of  view.  1, 
What  are  the  tribes  of  animals  and  plants  which  occur  imbedded  in 
aqueous  deposits  of  great  antiquity,  or  (as  rather  improperly  termed) 
in  a  fossil  state  ?  2,  In  what  condition  are  they  preserved  ?  3,  In 
what  manner  are  they  distributed  in  the  earth  ? 

Judging  from  published  catalogues  and  the  course  of  discovery,  the 
living  creation  may  be  estimated  to  contain  100,000  plants,  and  far 


more  than  double  that  number  of  animals.  In  a  fossil  state  we  may 
say,  in  round  numbers,  that  1000  plants  and  10,000  animals  have  been 
accurately  discriminated  and  classified.  The  numerical  proportions 
vary  according  to  the  groups  of  plauts  and  animals  selected  for  com- 
parison. 

In  1830  Professor  Phillips  drew  up  some  comparative  tables  of  fossil 
and  recent  animals,  which  were  inserted  in  the  1  Encyclopaedia  Metro- 
politana.'    One  of  these  is  subjoined  : — 


Remains  of  Animals. 

In  the 

In  superficial 

Living 

Strata. 

Ac  c  uni  u  kit  ions 

estimated. 

Mammalia 

35 

109 

1.100 

Cetacea 

8 

few 

few 

K  AflO 

o,uuu 

Reptiles 

71 

2,100 

Fishes 

.  183 

5,500 

Insccta 

74 

100,000 

Crustacea 

.  104 

500 

Annulosa  . 

.  104 

1,000 

Cephalopoda 

.  788 

100 

Pteropoda  . 

5 

50 

Gasteropoda 

.  880 

3,100 

Conchifera  . 

.  20,26 

1,700 

Tunicata . 

Radiaria 

'.  278 

1,000 

Polypiaria 

.  476 

1,000 

6,027 

109 

122,100 

Or  1  to  20. 

The  relative  proportions  of  recent  and  fossil  animals  and  plants, 
taken  according  to  their  terrestrial,  fresh-water,  or  marine  residence, 
were  thus  estimated  by  Professor  Phillips  in  1836  in  his  '  Guide  to 
Geology.' 

Recent.      Fossil.  Proportions. 
59,000        500     118  to  1 
115,500        330     350  to  1 
100         40        2  to  1 
3,560        260      14  to  1 
1,000         40      25  to  1 
11,750      6,065        2  to  1 


Terrestrial  Plants  . 
Terrestrial  Animals  . 
Fresh  Water  Plants  . 
Fresh  Water  Animals 
Marine  Plants  .  . 
Marine  Animals  .  . 


The  progress  of  discovery  shows  that  all  the  tables  referred  to  here 
contain  estimates  much  below  the  truth ;  both  plants  and  animals 
have  been  found  to  nearly  twice  the  tabular  numbers  (fishes,  for 
example,  in  1838,  were  stated  by  Agassiz  to  be  800  fossil  and  8000 
recent) ;  but  as  the  proportions  are  not  very  materially  affected,  it  is 
not  necessary  to  construct  new  tables  suited  to  the  present  amount  of 


The  extreme  paucity  of  terrestrial  plants  and  animals  in  a  fossil 
state  is  a  circumstance  very  easily  accounted  for  by  the  analogy  of 
modern  nature ;  for  if  few  of  the  60,000  plants  and  hundreds  of 
thousands  of  animals  find  their  way  by  inundations  or  other  causes  to 
modern  lakes  and  oceans,  we  have  no  reason  to  expect  the  remains  of 
the  ancient  terrestrial  fauna  or  flora  to  abound  in  the  ancient  marine 
or  lacustrine  sediments.  We  must  therefore  always  acknowledge  the 
imperfection  of  the  picture  which  organic  remains  present  to  us  of 
the  vegetables  and  animals  which  anciently  covered  the  early  dry  land 
of  our  planet.  On  the  other  hand,  the  large  proportion  which  fossil 
shells  and  Zoophyta  bear  to  the  corresponding  recent  classes  (nearly  as 
1  to  1,  if  the  hard  parts  of  the  recent  objects  are  alone  considered)  is 
exactly  what  might  a  priori  be  expected  in  examining  sediments  from 
water ;  and  we  may  confidently  affirm  that  from  data  so  ample  (cor- 
roborated by  fossil  fishes  already  bearing  a  proportion  of  1  fossil  to 
10  recent),  the  condition  and  character  of  the  ancient  oceans  and  lakes 
may  be  in  a  considerable  degree  known. 

The  imperfection  of  innumerable  specimens  of  fossil  plants, 
shells,  fishes,  &c,  is  not  entirely  nor  principally  owing  to  the  chemical 
and  mechanical  agencies  which  have  been  exerted  to  modify  their 
aspect  and  substance  ;  on  the  contrary,  the  broken  condition  of  many 
fossil  trees,  and  the  scattered  situations  in  which  their  stems,  leaves, 
and  fruits  occur,  and  in  some  cases  the  loss  of  part  of  their  structure, 
are  to  be  ascribed  to  the  turbulent  action  which  accompanied  their 
inhumation,  and  to  the  exposure  and  decomposition  which  they  had 
previously  sustained.  Among  fossil  bivalve  shells  it  is  very  common 
to  find  the  pieces  separated  by  the  decay  of  the  hinge  ligaments ;  not 
unfrequently  the  shells  are  broken ;  sometimes  they  are  rolled  and 
worn.  These  accidents  preceded  their  inclusion  in  the  rocks,  and  they 
are  indications  not  to  be  mistaken  of  the  condition  of  the  waters  in 
which  the  Mollusca  lived,  and  the  rate  and  circumstances  of  the 
deposition  of  sediment. 

In  whatever  condition  buried,  the  remains  of  plants  and  animals 
have  been  subsequently  affected  both  by  mechanical  and  chemical 
forces :  the  effect  of  the  former  is  evident  in  the  compressed  Ammo- 
nites of  Watchet,  Tytherton,  and  Speeton,  in  the  Goniatites  and 
Pectens  of  Bradford  in  Yorkshire,  and  in  the  Fishes  and  Ichthyosauri 
of  Charmouth.  Some  of  the  most  interesting  cases  of  this  mechanical 
compression  are  commonly  witnessed  among  the  shales  and  gritstones 
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which  covor  coal;  for  the  largo  cylindrical  stoms  of  Sigillwia  and 
Lepidodendron  lio  flat  as  paper  between  tho  lamina)  of  shale,  but 
appear  with  a  depressed  elliptical  section  when  they  lie  obliquely 
■oross  the  grits,  and  retain  their  cylindrical  figure  whenever  they 
stand  erect  in  the  rocks. 

The  conditions  under  which  the  remains  of  animals  are  presented 
vary  very  much.  Tho  conditions  of  preservation  in  which  fossil  plants 
appear  may  be  thus  classed  : — 

1.  The  plant  little  altered;  as  in  tho  brown  coal-formations  of  tho 
Rhino,  and  in  a  particular  case  at  Gristhorp  near  Scarborough,  among 
the  Oolites,  where  Soleniles  Murrayana  of  Liudley  is  found  flexile, 
elastic,  and  with  its  tissues  distinct.  Tho  same  thing  was  observed  by 
the  author  at  Ardwick  near  Manchester,  in  tho  coal  formation. 

2.  The  plant  carbonised  to  jet  or  coal.  This  conversion  of  tho 
vegetable  substance  is  very  common  in  clays  of  every  geological  age  ; 
plentifully  so  in  the  coal  formation. 

3.  The  substance  of  tho  plant  entirely  removed  from  the  place  that 
it  occupied,  leaving  a  hollow  where  it  was  deposited.  This  happens  in 
coarse  gritstone,  as  near  Leeds. 

4.  The  cells  of  tho  plant  fillod  with  extraneous  matter,  as  carbonate 
of  lime  in  Lepidodendron  Ifarcourtii  (see  the  '  Fossil  Flora  of  Great 
Britain'),  pyrites  in  the  fruits  of  Sheppey,  silica  in  the  wood  of 
Woburn. 

The  remains  of  tho  animal  kingdom  present  a  parallel  series  :— 

1.  Bones  of  Vcrtebrata  generally,  scales  of  fishes,  tho  covorings  of 
Crustacea,  are  often  but  slightly  changed  from  their  original  composi- 
tion.   They  often  retain  the  gelatinous  parts  of  their  mass. 

2.  Shells,  corals,  and  Echinodermala,  composed  of  carbonate  of  limo 
with  gelatin,  have  in  some  cases  (and  very  often  among  tertiary  strata) 
not  lost  the  whole  of  their  gelatinous  part.  From  this  condition  of 
little  change  there  is  every  gradation  observable,  till  (in  the  oolites 
particularly)  the  whole  of  the  organic  substance  has  been  entirely 
removed,  and  a  cavity  is  left  in  its  place.  The  sides  of  this  cavity 
retain  the  impression  of  the  external  surface  of  the  coral  or  shell; 
and  it  not  unfrequently  happens  that  in  the  cavity  once  occupied  by  a 
shell  is  an  almost  unattached  mass  of  stone,  which  filled  the  interior 
of  the  shell,  and  represents  the  figure  of  the  animal,  in  several  respects, 
perfectly. 

3.  Into  this  cavity  carbonate  of  lime  has  been  again  introduced  in 
solution,  so  as  to  become  clearly  crystallised  in  solitary  rhomboids,  or 
in  a  connected  mass,  replacing  completely  the  gelatin  and  carbonate  of 
lime  which  composed  the  original  shell;  in  other  cases  silica,  and, 
rarely,  iron  pyrites,  fill  up  the  vacuity. 

4.  The  greensand  formations  show  abundance  of  examples  of  the 
impregnation  of  the  calcareous  substance  of  shells,  corals,  and  Echino- 
dermata,  with  a  siliceous  infiltration. 

The  occurrence  of  organic  remains  is  not  known  to  be  dependent 
on  depth  below  the  surface  of  the  earth  or  on  particular  height 
above  it.  Fossil  plants  occur  in  our  deepest  collieries,  and  fossil  shells 
crown  very  lofty  points  of  the  Alps  and  Pyrenees.  Yet,  because  of 
the  limited  thickness  of  the  strata,  and  the  entire  absence  of  organic 
reliquia)  from  the  granite  masses  below  them,  it  is  evident  that  at  the 
depth  of  a  few  thousand  yards  below  the  surface,  in  most  situations, 
the  traces  of  ancient  life  end.  In  like  manner,  because  in  general  the 
lower  strata,  in  which  few  or  no  organic  forms  remain,  rise  to  the 
highest  ground,  many  mountain  ranges  are  almost  or  absolutely 
deficient  in  fossils.  Upon  the  whole  these  are  most  numerous  in  the 
lower  parts  of  the  earth's  surface,  because  the  formations  there  occurring 
are  generally  of  a  later  origin  than  the  stratified  rocks  which  are 
uplifted  into  mountain  chains. 

In  modern  oceans  the  occurrence  of  marine  Mollmca,  Zoophyta,  &c, 
in  a  living  state,  is  either  known  or  inferred  to  be  limited  to  moderate 
depths,  from  10  to  100  or  1000  feet;  when  therefore  we  reflect  on  the 
vast  abundance  of  shells  in  the  Silurian  strata,  buried  beneath  several 
thousand  feet  of  old  red-sandstone,  or  of  the  comparable  phenomena 
presented  by  the  mountain  limestone  shells  which  are  covered  by  3000 
or  5000  feet  of  coal  strata,  we  see  clearly  in  these  cases  the  probability 
(independent  of  the  proof  deduced  from  considering  the  nature  and 
position  of  the  rocks)  of  the  occurrence  of  great  upward  and  downward 
movements  affecting  large  breadths  of  the  ancient  oceans. 

Shells,  fishes,  and  Polypifera  affect,  while  living,  peculiar  situations ; 
the  rocky,  sandy,  and  argillaceous  parts  of  the  sea-bed  yield  Radiata 
and  Mollusca  in  very  unequal  abundance ;  and  it  is  worth  inquiry  how 
far  such  relations  and  peculiarities  can  be  discovered  among  fossil 
reliquiae.  If  anciently  vegetables  were  swept  down  by  inundations 
from  tho  land  and  buried  in  marine  or  fresh-water  deposits,  we  ought 
to  find  some  correspondence  between  these  deposits  and  the  sediments 
which  now,  in  various  parts  of  the  world,  are  drifted  with  the  trees 
and  herbs  to  great  inland  lakes,  actuaries,  or  the  open  sea.  This 
expectation  is  justified  by  observation.  It  is  almost  exclusively  in 
arenaceous  and  argillaceous  strata,  which  for  other  reasons  geologists 
have  inferred  to  be  detrital  deposit?,  that  we  find  the  specimens  of 
ten  i  strial  herbs  and  trees,  mostly  fragmentary,  and  often  accumulated 
in  irregular  patches.  This  is  well  seen  in  the  arenaceous  strata  of  the 
Yorkshire  coast.  Again,  it  is  principally  in  limestones  that  we  find 
the  lamelliferous  corals  and  a  large  proportion  of  tho  Echinodermala, 
and  this  is  in  accordance  with  observation  of  the  analogous  living  races. 

But  the  circumstance  to  which  the  laws  of  distribution  of  organic 


remains  in  tho  earth  aro  inost  distinctly  and  constantly  related,  la  tho 
antiquity  of  tho  strata.  This  will  appear  from  tho  following  brief 
statements. 

In  tho  oldest  of  all  tho  strata  known  to  geologists,  tho  gneiss  ami 
inica-Bchint  systems,  which  reposo  upon  tho  unstratificd  granites  and 
congeneric  rocks,  few  or  rather  no  traces  of  organic  life  appear.  Hence 
it  is  that  fossils  appear  excluded  from  particular  geographical  areas, 
as  for  example  frequently  from  the  interior  parts  of  great  mountain 
ranges,  which  aro  generally  composed  in  a  considerable  proportion  of 
these  ancient  primary  strata. 

On  the  contrary,  among  tho  more  recent  of  tho  marine  strata  for 
oxample,  the  eocene  tertiary  strata  of  London  and  Pari*,  the  number 
of  organic  fossils  is  prodigiously  great.  If  these  contrasted  cases  wero 
the  only  ones  which  appeared  to  suggest  a  law  that  'tho  number  of 
organic  fossils  in  the  strata  continually  augmented  from  the' earliest 
primary  to  the  latest  tertiary  rocks,'  they  would  deservo  attention  ; 
but  the  supposition  becomes  changed  into  exact  inferenco  by  comparing 
successively  the  systems  of  strata  on  a  uniform  plan.  [Geology.] 

Such  being  the  facts  with  regard  to  the  number  of  spcci<  s  of  organic 
remains  in  the  several  systems  of  strata,  we  may  next  inquire  as  to 
the  distribution  of  the  several  kinds  of  fossil  plant-!  and  animals. 
Taking  the  broadest  view  of  the  subject,  we  may  represent  the  distri- 
bution of  the  classes  of  plants  and  animals  in  compendious  tables. 


Distribution  of  the  Classes  of  Plant3. 
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The  reader  will  not  fail  to  remark  that  the  classes  belonging  to  tho 
columns  marked  %  below,  are  represented  in  all  the  fossiliferous  strata, 
and  that  they  all  contain  hard  conservable  parts,  more  abundantly 
than  any  other  of  the  classes.  They  are  also  principally  marine,  some 
of  them  exclusively  so.  These  facts  should  make  us  scrupulous  in 
believing  that  the  full  system  of  ancient  organic  life  is  disclosed  to  u» 
by  the  series  of  organic  fossils  preserved  in  the  earth. 


Distribution  of  the  Classes  of  Inverlebral  Animals. 
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Fishes  are  the  only  class  of  Vertcbrata  found  in  all  the  systems  of 
strata.  Reptiles  begin  to  appear  (if  not  in  the  Carboniferous  system) 
certainly  in  the  next  above.  Birds  and  Mammalia  appear  locally  and 
rarely  in  the  Oolitic  rocks.  If,  lastly,  we  enquire  in  what  part  of  the 
series  of  aqueous  deposits  the  remains  of  Man  have  been  found,  the 
answer  furnished  by  modern  observation  is  very  different  from  the 
fanciful  conjectures  common  in  the  17th  century.  Then  the  remains 
of  men,  "  evidences  of  the  deluge  "  (as  Seheuchzer  calls  his  imaginary 
fossil  man,  but  real  fossil  salamander  !)  [Amphibia],  were  supposed  to 
be  common  in  rocks  of  every  age ;  now  we  are  not  able  to  quote  a 
single  authentic  example  of  any  such  occurrence  except  m  loose  surface 
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soil,  sand,  gravel,  and  caverns,  in  which,  not  uncommonly,  pottery, 
fabricated  bones,  and  other  marks  of  rude  civilisation  accompany  the 
rcliques  of  our  progenitors.  If  this  absence  of  the  bones  of  men 
from  the  marine  strata  wero  the  only  evidence  which  geology  had  to 
offer  concerning  the  comparatively  late  creation  of  man,  we  might 
excuse  the  singular  error  which  from  time  to  time  is  revived  by  specu- 
lators little  acquainted  with  the  progress  of  science,  the  error  of 
attributing  to  the  human  race,  for  whom  the  present  aspect  and 
arrangement  of  the  globe  is  adapted,  the  same  antiquity  of  origin  as 
to  those  numerous  tribes  of  plants  and  animals  which  became  extinct 
before  tho  birth  of  man,  and  were  adapted  to  other  and  earlier 
conditions  of  the  planet. 

Distribution  of  the  Classes  of  Vertebral  Animals. 
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We  may  produce  a  few  of  the  proofs  necessary  to  the  establishment 
of  this  truth,  by  determining  first,  what  are  the  degrees  of  analogy  to 
existing  races  presented  by  the  organic  fossils  of  the  different  systems 
of  strata.  As  before  observed,  the  remains  of  terrestrial  plants  and 
animals  occur  too  rarely,  and  in  a  certain  sense  too  accidentally,  in 
the  strata  of  marine  origin  to  be  of  much  importance  in  this  reasoning. 
Taking  then  our  examples  chiefly  from  marine  tribes,  we  may  state 
that  in  the  Palaeozoic  Strata  none  of  the  species  are  known  to  be  now 
living,  and  about  two-thirds  of  them  belong  to  genera  which  are  also 
extinct.  Among  these  extinct  genera  are  the  whole  group  of  Trilobites, 
the  Clymenice,  Goniatites,  Orthocerata,  Phragmocerata,  &c,  Producta, 
and  many  lamelliferous  corals. 

All  the  species  in  the  Carboniferous  System  are  in  the  same  manner 
extinct,  and  fully  half  of  the  marine  tribes  belong  to  extinct  genera, 
often  identical  with  those  in  the  Palaeozoic  Series.  Here  we  find  some 
hundreds  of  terrestrial  plants  (Lepidodendron,  Stigmaria,  &c),  now 
entirely  unknown  among  the  80,000  which  botanists  are  acquainted 
with.  Nearly  the  same  proportion  of  the  species  found  in  the  Salife- 
rous and  Oolitic  Systems  (about  40  per  cent.)  belongs  to  extinct  genera 
(all  the  species  being  unknown  in  modern  oceans).  Among  these 
genera  we  have  the  gigantic  reptile  forms,  the  Enaliosaurians,  the 
Iguanodons,  the  Meyalosawrus  ;  the  countless  Cephalopods,  Ammonites, 
and  Belemnites ;  many  Crinoidea  and  Echinida,  besides  plants  approach- 
ing to  Zamia,  Equisetum,  and  tropical  Ferns. 

The  Cretaceous  System,  in  like  manner,  contains  many  extinct 
genera  (Mosasaurus,  Turrilites,  Scaphites,  Ananchytes,  Marsupites,  &c), 
in  which  about  40  per  cent,  of  the  species  yet  found  may  be  ranked. 
All  the  species  are  distinct  from  existing  tribes. 

But  in  the  Tertiary  Strata,  which  crown  the  series  of  marine 
deposits,  a  different  result  has  rewarded  the  diligent  comparison 
between  fossil  and  recent  species.  The  great  number  of  shells  in 
these  deposits  gives  excellent  means  of  judgment,  and  M.  Deshayes 
has  in  consequence  been  able  to  establish  very  exact  inferences.  In 
the  oldest  of  the  Tertiaries  (Eocene  deposits  of  Lyell)  there  occur 
from  3  to  5  per  cent,  of  existing  species.  In  those  of  middle  age 
(Miocene  deposits)  from  7  to  28  (averaging  18)  per  cent.;  but  in  the 
uppermost  series  of  Tertiaries  (Pleiocene  deposits)  from  40  to  95  per 
cent. 

Thus,  by  estimates,  as  exact  as  can  be  made,  of  the  whole  number 
of  species,  geologists  are  enabled  to  perceive  clearly  that  the  affinity 
between  fossil  and  recent  species  of  animals  and  plants  is  greatest  in 
the  most  recent  strata,  least  in  the  most  ancient,  and  in  general  is 
inversely  proportional  to  the  antiquity  of  the  strata.  Not  only  man 
is  absent  from  the  fossil  world  of  life,  but  nearly  all  the  actual  creation 
is  wanting  there,  and  is  replaced  by  the  relics  of  other  and  earlier 
creations. 

By  considering  and  comparing  the  organic  remains  which  fill  the 
successive  systems  of  strata,  we  find  that,  as  few  living  forms  appear 
among  the  lower  tertiaries,  few  or  none  of  the  tertiary  forms  appear 
in  the  lower  parts  of  the  Cretaceous  System  :  this  system  is  in  the 
same  manner  distinct  from  the  mass  of  the  oolites,  these  from  the 
red-sandstoneB,  the  lattt-r  from  the  carboniferous  rocks,  and  all  from 
the  palaeozoic  groups. 

Each  of  these  systems  of  strata  contains  the  remains  of  animals  and 
plants  which  were  in  existence  in  the  sea,  in  fresh  waters,  or  on  the 


land,  at  or  previous  to  the  time  of  the  production  of  those  strata;  and 
by  combining  the  evidence  derived  from  all,  we  arrive  at  a  view,  incom- 
plete indeed,  yet  not  necessarily  inaccurate,  of  the  succession  of  organio 
life  upon  the  globe. 

It  is  perhaps  a  common  opinion  that  the  earliest  forms  of  life,  those 
which  occur  in  the  fossiliferous  primary  (or  palaeozoic)  rocks,  are  of 
simpler  organisation  than  such  as  belong  to  later  periods  ;  and  a  con- 
jectural view  of  the  succession  of  organic  life  on  the  globe  obscurely 
hints  at  a  gradual  complication  of  animal  and  vegetable  organisations 
in  proportion  to  the  elapsed  time.  In  favour  of  this  view,  the  first 
occurrence  of  Fishes  in  the  uppermost  of  the  Silurian  Strata,  and  the 
first  occurrence  of  Reptiles  in  the  lower  beds  of  the  Magnesiau  Lime- 
stone Formation  deserve  consideration.  But,  on  the  other  hand,  it  is 
not  to  be  concealed  that  the  earliest  fishes  which  do  appear  exhibit 
analogies  to  reptile  structure,  and  betray  no  mark  of  inferior  organi- 
sation ;  and  the  earliest  remains  of  reptiles  belong  to  high  grades  of 
that  class. 

On  referring  to  the  most  ancient  known  British  fossils,  those  few 
which  lie  in  the  slates  of  Snowdonia,  we  find  them  to  consist  of 
Lamelliferous  Polypifera  and  Brachiopoda,  such  as  Lingula,  Producta, 
and  Spirifera — a  small  assortment  certainly,  and  thus  perfectly  in 
harmony  with  the  view  of  the  gradually  increasing  numerical  amount 
of  fossil  forms  already  explained,  but  not  such  as  to  justify  a  state- 
ment of  their  inferiority  of  organisation.  In  the  next  stage  of  organio 
life,  the  Silurian  System,  the  fossil  species  amount  to  several  hundreds, 
and  among  them  are  many  Polypifera,  many  Echinodermala,  Brachio- 
poda, and  other  Conchifera,Gasteropoda,  and  Cephalopoda,  with  Crustacea 
and  Fishes.  It  cannot  be  said  that  these  organisations,  compared  with 
others  of  the  same  class  now  living,  are,  in  any  just  sense,  inferior  or 
less  complex ;  nor  do  we  find  reason  to  qualify  this  assertion  while 
reviewing  the  similar  and  larger  series  of  fossils  from  the  Carbonifer- 
ous System,  in  which  Fishes  become  numerous  and  varied  in  structure. 

If  we  pursue  this  subject,  the  result  of  our  inquiries  is  to  establish 
the  fact  of  the  successive  introduction  of  all  the  classes  and  most  of 
the  great  divisions  of  marine  animals  in  the  successive  geological 
periods,  not  by  the  improvement  or  expansion  of  one  original  general 
type,  but  by  addition  of  new  organisations  to  meet  new  physical 
conditions  of  the  globe. 

This  important  result,  which  presents  to  us  a  series  of  great  revolu- 
tions in  organic  life  anterior  to  the  desiccation  of  our  present  land 
(which  is  the  bed,  or  rather  exhibits  many  successively  obliterated 
beds  of  the  ancient  seas,  with  their  extinct  inhabitants),  and  adapted 
to  the  chain  of  physical  phenomena  which  preceded  and  prepared 
the  actual  arrangements  of  nature,  may  be  confirmed  by  a  brief  notice 
of  the  duration  of  certain  extinct  races.  By  this  expression  it  is  not 
meant  to  state  or  to  insinuate  definite  periods  of  time,  but  the  space 
occupied  on  a  scale  of  successive  geological  events,  by  the  whole 
traceable  duration  of  particular  races  of  animals.  For  this  purpose 
we  shall  take  two  genera  of  Brachiopoda  (Producta,  Spirifera),  four  of 
Ccplwlopoda  (Goniatites,  Orthoceras,  Ammonites,  Belemnites),  three 
of  Crustacea  (Calymene,  Asaphus,  Glyphia),  three  of  Fishes  (Holoptychus, 
Palozonitcus,  Tetragonolepis),  and  three  of  Reptiles  (Ichthyosaurus, 
Pterodactylus,  and  Mosasaurus).  The  systems  of  strata  being,  as 
before,  represented  by  horizontal  lines,  and  the  particular  fossils 
ranged  in  vertical  columns,  the  asterisks  denote  the  occurrence  and 
geological  duration  of  the  groups. 
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Here  then  i3  a  representation  of  very  numerous  facts  known  to 
geologists,  which  demonstrate  that  each  group  of  extinct  organisation, 
each  genus  of  such  a  group,  each  species  of  such  a  genus,  has  a 
definite  geological  range,  appears  at  a  particular  point  in  the  scale  of 
geological  events,  and  ceases  at  another  point.  From  these  facts, 
investigated  and  collected,  it  is  a  clear  and  positive  inference  that, ' 
during  the  period  which  elapsed  in  the  production  of  the  stratified 
rocks,  many  combinations  of  animals  and  plants — in  this  sense  many 
systems  of  organic  life — came  into  being  and  passed  away,  not  by 
violent  catastrophes  or  universal  revolutions,  but  by  partial  substitu- 
tions distinctly  traceable,  often  coincident  with  or  consequent  ou 
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changes  of  tho  strata,  anil  moro  or  loss  roferriblo  to  previous  remark- 
able changes  in  the  physical  condition  of  tho  globe. 

From  such  a  view,  which  wo  regard  as  fully  established  in  truth, 
the  '  Identification  of  Strata'  by  organic  remains  (as  goologists, 
following  Dr.  William  Smith,  term  tho  employment  of  Zoological  and 
Botanical  Evidence  to  dotcrtnino  tho  geological  ago  of  formations  or 
systems  of  strata)  follows  as  a  natural  and  simple  consequence.  But 
in  employing  this  powerful  instrument  of  research,  goologists  must 
not  overlook  ascertained  facts  which  limit  the  extent  and  modify  the 
rigour  of  the  application  :— 

1.  The  geographical  area  within  which,  any  one  species  of  fossil  has 
been  found  is  limited,  and  seldom  (except  in  tho  pakuozoic  strata) 
extends  beyond  a  few  degrees  of  latitude  and  longitude.  (The  same 
thing  applies  to  living  species.) 

2.  The  geographical  range  of  fossil  genera  and  larger  groups  is  much 
greater,  but  their  geological  range  is  also  greater,  and  the  evidence 
which  they  furnish  of  geological  ago  is  diminished  in  precision. 

8.  Difficulties  henco  arise  of  a  very  serious  nature  where  strata 
really  contemporaneous,  or  nearly  so,  but  widely  separated  (as  in 
North  Amcrioa  and  Europe),  are  to  be  compared.  Of  100  species  of 
fossils  found  in  tho  cretaceous  rocks  of  America,  only  two  or  threo 
are  identical  with  European  species  in  the  samo  rock. 

4.  In  all  cases  where  distant  deposits  are  to  be  classed  in  ago  by  their 
organic  contents,  a  prudent  geologist  will  not  decide  by  what  is  called 
a  characteristic  fossil,  since  this  may  only  have  a  local  value  ;  ho  will 
not  be  satisfied  with  a  few  fossils  of  one  genus  or  group  ;  he  will  not  pro- 
nounce a  positive  opinion,  unless  several  species  of  characteristic  groups, 
and  belonging  to  different  organisations,  are  presented  for  examination. 
On  such  evidence,  embodying  the  characteristic  combinations  of  organic 
life  for  each  geological  period,  a  just  and  secure  inference  may  rest, 
and  thus  employed,  '  Organic  Remains'  become  a  cluo  to  many  of  the 
darkest  pages  in  the  ancient  history  of  our  planet. 

ORI'GANUM  (from  bplyavov),  a  genus  of  Plants  belonging  to  the 
natural  order  Labiatm,  or  Lamiaccce.  It  has  an  ovate  tubular  calyx, 
10-13  nerved,  striated,  with  nearly  5  equal  teeth,  the  throat  villous 
inside.  The  corolla  has  a  tube  equal  in  length  to  the  calyx ;  the  upper 
lip  sub-erect,  emargiuate ;  the  lower  spreading,  trifid,  with  nearly  equal 
lobes.  There  are  4  protruding  stamens,  distant,  somewhat  didynamous. 
The  lobes  of  the  style  are  nearly  equal.    The  species  are  herbs. 

0.  vulgare,  Marjoram,  has  stalked  ovate-obtuse  leaves,  ovate  bracts 
longer  than  the  calyx,  the  heads  of  the  flowers  roundish,  panicled,  and 
crowded.  The  bracts  are  usually  purple,  ovate-obtuse,  and  at  least 
half  as  long  again  as  the  calyx.  It  is  a  native  of  Great  Britain  in  dry 
uncultivated  places,  and  of  Europe,  North  of  Africa,  and  of  Middle 
Asia  and  America.  It  is  an  ornamental  and  aromatic  plant,  and  yields 
what  is  sold  as  oil  of  thyme  in  the  shops,  a  common  remedy  for 
toothache.  It  is  frequently  used  mixed  with  olive  oil  as  a  stimulating 
liniment  against  baldness,  in  rheumatic  complaints,  and  against  strains 
and  bruises.  The  dried  leaves  used  instead  of  tea  are  very  pleasant; 
they  are  likewise  employed  in  fomentations.  The  essential  oil  is  so 
acrid  that  it  has  been  used  by  farmers  as  a  caustic.  It  is  the  'Oplyavov 
ptKav  of  Theophrastus,  lib.  vi.,  cap  2,  and  the  '  Aypoplyavos  of  Dios- 
corides,  3,  31. 

0.  heracleoticum  is  a  very  variable  species,  but  is  recognised  by  the 
bracts  being  longer  than  the  calyces,  by  the  loose  spikes,  and  small 
flowers.  The  stamens  are  more  or  less  villous,  the  leaves  pale-green, 
glabrous,  or  pubescent.  The  flowers  are  white  and  one-half  the  size 
of  the  preceding  species.  This,  the  Winter-Sweet  Marjoram,  seldom 
ripens  seed  in  this  country,  and  is  propagated  by  slips  and  cuttings. 
It  requires  a  dry  and  sheltered  situation.  It  is  a  native  of  the  region 
of  the  Mediterranean,  Greece,  and  about  Odessa  on  the  Black  Sea.  It 
has  an  aromatic  sweet  flavour,  and  is  much  used  as  a  relishing  herb 
in  cookery.  This  is  the  Culina  gallinacca  of  Pliny,  20,  16 ;  Cato, 
'De  Re  Rustica,'  c.  127;  Seren,  v.  909;  and  the 'Oplyavov  r/paKXeoiTtKbv 
of  Dioscorides,  3,  29. 

0.  crelicum  (Linnams),  is  the  'Opiyavov  of  Hippocrates,  'Morb. 
Mul.,'  1,  609;  the  'OWj-m  of  Dioscorides,  3,  30;  and  the  AevKbv 
opiyavov  of  Theophrastus,  6,  2. 

0.  Marjorana  of  Liunreus  is  the  Marjorana  hortensis  of  Moench,  and 
the  ' AfidpaKov  of  Theophrastus,  '  Hist.  Plant.'  6,  7 ;  the  5o^tif  uxov 
of  Dioscorides,  3,  41.  It  has  nearly  glabrous  racemosely  panicled 
branches,  petiolate  oblong-ovate  leaves  clothed  with  heavy  tomentum 
on  both  surfaces,  oblong  sessile  spikelets  glomerate  on  the  branchlets. 
This  plant  is  a  tree  or  shrub  in  its  native  country,  but  an  annual  in 
our  gardens.  It  is  native  of  the  North  of  Africa  near  Mascar,  on  hills, 
and  of  Asia,  on  the  mountains  of  Kutnaon.  The  bracts  and  calyces 
are  complanate,  closely  imbricate.  The  corollas  small,  purplish  or 
white.  As  the  seed  seldom  ripens  hi  this  country,  it  is  generally 
procured  from  France.  When  in  blossom,  the  plant  is  cut  and  dried 
for  winter  use,  as  a  savoury  ingredient  in  cookery. 

0.  Dictamnus,  the  Amaracus  dictamnus  of  Beutham :  the  AUra/xvos 
KpriTix6s  of  Hippocrates;  the  AlKra/xvov  of  Theophrastus,  '  Hist.  Plant.,' 
V,  16;  and  the  AUra/xvos  of  Dioscorides,  3,  37.  It  has  almost  sessile 
leaves,  clothed  with  dense  wool  on  both  surfaces  as  well  as  the 
branches.  The  leaves  are  broad,  ovate-obtuse,  quite  entire,  rounded 
at  the  base;  tho  floral  leaves  are  small,  almost  glabrous.  The  corolla 
purple,  without  a  spur.    The  heads  of  the  flowers  nutant. 

0.  Smyrmum  vol  Syrktcum  is  the  "Tvo-wtos  of  Dioscorides,  3,  27, 


and  of  Hippocratos,  'Morb.  Mul.,'  3.  490.  The  ancient  plant  i;«  usually 
referred  to  BjtttOfVt  oj/kiindiii,  but  according  to  KniaH  tint  |<1  nit  d-.oi 
not  grow  in  Greece,  Asia  Minor,  or  Syria.  O.  sipylcum  of  l,inu;/;u i) 
tho  Wldpov  of  Dioscorides,  3,  42. 

(IJabiugtou,  Manual;  Lindley,  Plwa  Mcdica ;  Fraan,  BgHOftlt  PI  PL 
Clans  icw). 

ORIOLE.  [Mekumdjk.] 

OKIOU'NyE.  [MmvUDA] 

ORITHY'IA.    [OxxKOlLa:  Aoalepii<h.] 

ORNATI.  [Ammonites.] 

ORNISMYA.  [Tkoouilid*;.] 

ORNITHICHNITES,  tho  namo  for  the  footmarks  of  birds  im- 
pressed on  the  surfaco  of  saudHtono  in  the  valley  of  the  Connecticut, 
first  discovered  by  Professor  Hitchcock.    [Giiaixatorks;  Birds.] 

ORNITHOCETHALUS.  [Pteuodactym:.J 

ORNI'THOGALUM,  a  genus  of  Plants  belonging  to  tho  natural 
order  Liliacece  and  the  tribe  Asphoddae.  It  has  a  perianth  of  six 
patent  leaves,  the  stamens  inserted  upon  the  receptacle,  and  adhering 
only  slightly  to  the  perianth.  The  anthers  are  incumbent,  attached 
by  their  backs.    The  flowers  are  white  or  yellow,  never  blue. 

0.  umbellatum,  Common  Star  of  Bethlehem,  has  corymbose  flowers, 
the  peduncles  longer  than  tho  linear-lanceolate  bracts,  lanceolate 
simple  filaments,  linear  glabrous  leaves.  The  flowers  are  white,  with 
a  broad  green  longitudinal  band  externally.  It  is  found  in  meadows 
and  pastures  in  Great  Britain,  and  is  tho  3o\(Slvr)  of  Theophrastus, 
'Hist.  Plant.'  7,  13  ;  the  'OpvMyaKov  of  Dioscorides,  2,  173;  and  tho 
Bolbine  alba  of  Pliny,  29,  5. 

O.  Pyrenaicum,  Spiked  Star  of  Bethlohem,  has  flowers  in  an  elongated 
raceme  ;  the  peduncles  at  first  spreading,  afterwards  erect ;  lanceolate 
acuminate  bracts;  the  filaments  dilated  below  with  an  elongated 
point.  The  flowers  are  of  a  greenish  white,  the  segments  of  the 
perianth  variable  in  breadth.  The  leaves  wither  before  the  stalk 
appears  ;  they  are  rarely  contemporaneous.  It  is  extremely  common 
near  Bath,  and  in  Sussex  and  Bedfordshire  This  species  is  tho 
'Eirtp.evl8eios  ctkUAo  of  Theophrastus,  'Hist.  Plant.'  7,  10  ;  7,  11. 

O.  nutans  has  but  few  leaves  iu  a  lax  nodding  raceme;  the  peduncles 
shorter  than  tho  bracts;  the  filaments  flat,  membranous,  and  trifid; 
the  lateral  points  acute,  the  middle  one  very  short,  bearing  the  anther; 
the  leaves  linear-lanceolate ;  the  flower  large,  white,  and  greenish  ex- 
ternally. It  is  occasionally  found  in  fields  and  orchards  iu  Great 
Britain.    It  is  the  BoKfibs  ep.eru<bs  of  Dioscorides,  2,  201. 

0.  maritimum,  Squill.  [Scilla.] 

(Lindley,  Flora  Medica;  Babington,  Manual;  Burnett,  Outlines  of 
Botany ;  Fraas,  Synopsis,  &c.) 

ORNITHO'LOGY,  the  science  which  teaches  the  natural  history 
and  arrangement  of  Birds.  This  term  is  derived  from  the  Greek  words 
"Opvis,  a  bird,  and  \6yos,  a  discourse;  signifying  literally  'a  discourse 
upon  birds.'  [Birds.] 

ORNPTHOPUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Lcguminosce.  The  species  are  found  in  pastures  and  wild  places  in 
Europe.  They  are  characterised,  among  other  things,  by  a  cluster  of 
curved  pods  which  are  jointed  something  like  a  bird's  toe,  on  which 
account  they  are  called  Bird's-Foot  Trefoil.  The  species  found  in  this 
country  is  a  plant  from  two  to  six  inches  high,  with  pinnated  leaves 
and  small  white  flowers  striped  with  red,  and  is  of  no  economical 
importance ;  but  in  Portugal  occurs  the  O.  sativus,  an  annual  growing 
as  much  as  two  or  three  feet  high,  with  stem3  as  succulent  and  nutri- 
tious as  those  of  vetches  or  lucerne,  and  cultivated  in  that  country  as 
food  for  cattle  under  the  name  of  Serradilla.  It  succeeds  in  loose 
sand,  and  is  capable  of  yielding  an  abundant  produce  in  the  poorest 
soils. 

0.  purpusillus,  Bird's-Foot,  is  a  common  species  in  Great  Britain. 

ORNITHORHYN'CHUS,  Blumenbach's  name  for  the  extraordinary 
animal  known  as  the  Duck-Bill,  or  Duck-Billed  Platypus — Platypus 
anatinus  of  Shaw ;  Mallangong,  Tambreet,  and  (according  to  the 
French)  Mouflengong,  of  the  natives  of  New  South  Wales;  Water- 
Mole  of  the  English  colonists. 

When  this  animal  was  first  described,  and  even  after  its  skin  was 
received  in  this  country,  its  structure  was  so  strange  that  naturalists 
hesitated  to  believe  in  its  existence.  Evidence  however  gradually 
accumulated,  and  fortunately  fell  into  the  hands  of  those  capable  of 
using  it ;  and  we  now  know,  principally  by  the  labours  of  Professor 
Owen,  that  the  Ornithorhynchus  is  an  ovoviviparous  animal,  that  it 
suckles  its  young,  and  that  its  proper  place  is  among  the  Monotrcmata, 
or  Monotremes,  a  group  to  which  no  animal  hitherto  discovered 
belongs,  excepting  that  which  forms  the  subject  of  this  article  and 
Echidna.    [Echidna;  Monotremes.] 

Both  these  forms  appear  to  have  been  first  presented  to  the  public 
by  Dr.  Shaw — Echidna  under  the  appellation  of  Myrmccophaga 
aculeata;  and  the  duck-billed  animal  under  the  name  of  Plait/pus 
anatinus.  This  was  at  the  close  of  the  ISth  century;  at  the  com- 
mencement of  the  present,  Blumenbach  described  the  latter  form 
more  at  large  under  the  title  of  Ornithorhynchus ;  and  Mr.  Home 
(afterwards  Sir  Everard)  gave  an  account  of  some  anatomical  peculia- 
rities connected  with  the  head  and  beak,  in  'Phil.  Trans.'  (1S00).  Sir 
Everard's  subsequent  papers  on  the  anatomy  of  Echidna  and  01 M 
thorhynchus  ('  Phil.  Trans.,'  1302)  went  more  at  large  into  the  subject, 
and  disclosed  numerous  affinities  between  two  forms  differing  much  in 
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external  appearance.  He  therefore  grouped  them  both  under  the 
same  generic  name  ;  and  at  the  same  time  expressed  his  opinion  that 
the  generative  process  differed  considerably  from  that  of  the  true 
Mammalia,  resting  that  opinion  on  tho  peculiarities  of  the  organs 
destined  for  reproduction,  and  on  the  absence  of  nipples  in  both  sexes, 
especially  in  the  female  Ornithorhynchus. 

Geoffroy  St.-Hilaire  was  not  tardy  in  adopting  the  opinion  of  Sir 
Everard.  He  constituted  a  new  order  for  these  strange  forms,  and  a 
hasty  dissection  having  led  him  to  conclude  that  the  genital  products 
of  both  sexes,  as  well  as  the  urine  and  fasces,  had  their  issue  by  a 
common  outlet,  he  gave  to  that  order  the  name  of  Monotremes.  His 
inferences  were  that  both  mammary  glands  and  nipples  were  wanting, 
and  certain  accounts  of  the  discovery  of  eggs  of  the  Ornithorhynchus 
strengthening  his  belief  in  the  oviparous  character  of  the  Monotremes, 
he  separated  that  order  from  the  Mammalia. 

Many  different  opinions  were  entertained  by  subsequent  anatomists 
and  zoologists,  and  it  was  not  till  the  papers  of  Professor  Owen  were 
published  that  many  doubtful  points  in  the  structure  and  habits  of 
this  animal  were  settled.  The  first  of  these  papers,  '  On  the  Mammary 
Glands  of  the  Ornithorhynchus  Paradoxus/  was  read  before  the  Royal 
Society  (21st  June,  1822),  and  published  in 'Phil.  Trans.'  for  1832, 
part  ii. ;  the  second,  '  On  the  Ova  of  the  Ornithorhynchus  Paradoxus,' 
was  read  before  the  same  society  on  the  19th  June,  1834,  and  is  pub- 
lished in  '  Phil.  Trans.'  for  1834,  part  ii. ;  and  the  third,  '  On  the 
Young  of  the  Ornithorhynchus  Paradoxus,'  was  communicated  to  the 
Zoological  Society  of  London  on  the  27th  May,  1834,  and  is  published 
in  the  first  volume  of  the  '  Transactions '  of  that  society. 

From  these  papers  we  derive  the  following  details  of  tho  structure 
and  economy  of  this  creature. 

The  dental  formula  of  Ornithorhynchus  may  thus  bo  noted  — 
2  2 

molars,  _ — _  =  8 ;  although  the  organs  thus  noted  are  really  not 
2 — 2 

true  teeth. 


Teeth  of  Ornithorhynchus.    F.  Cuvier. 


The  cranium,  though  widely  differing  from  that  of  other  mammals, 
approaches  more  closely  to  the  cranial  type  of  that  class,  as  Cuvier 
observes,  than  to  any  other.  It  is  rounded,  wider  than  it  is  high,  and 
without  either  sagittal  or  occipital  crest.  It  is  narrowed  and  flattened 
between  the  orbits,  which  are  small  and  directed  upwards.  The 
muzzle  afterwards  becomes  flattened  and  widened  again,  and  presents 
on  each  side  a  small  hook  or  process  above  the  suborbital  hole  ;  it 
then  becomes  bifurcate,  and  its  two  flattened  and  slightly-divaricating 
branches  terminate  each  by  an  involute  kind  of  hook.  The  zygomatic 
arches  are  rectilineal  and  high  vertically,  and  at  their  upper  border  is 
a  marked  post-orbitary  apophysis.  Under  their  anterior  base  the 
maxillary  bone  forms  a  nearly  horizontal  flattened  surface,  to  which 
the  two  molars  adhere.  Their  posterior  base  above  the  glenoid  facet 
is  pierced  with  a  hole  which  communicates  from  the  temple  to  the 
occiput.  The  entire  palate  is  plain,  and  is  continued  (narrowing  sud- 
denly behind  the  molars)  to  the  oval  holes  ;  up  to  this  point  the  septum 
of  the  nostrils  remains  bony.  The  tympanic  cavities  are  very  small, 
and  hidden  as  it  were  under  the  mastoid  apophysis  in  the  form  of  a 
small  crest.  Cuvier  could  only  detect  in  his  specimens  two  clear 
sutures ;  that  which  divides  the  anterior  hooks,  and  that  which  sepa- 
rates the  maxillary  from  the  palatine  bones.  The  position,  the  implan- 
tation of  the  teeth,  and  the  passage  of  the  suborbital  canal,  well  define 
the  maxillary  bone.  The  hook-like  bones,  which  are  as  it  were  set  in 
them  anteriorly,  appear  to  be  the  intermaxillary  bones.  Between 
them  there  is  suspended,  in  the  midst  of  the  cartilages  of  the  upper 
mandibles,  a  small  bone,  which  has  an  upper  plane  divided  into  two 


by  a  furrow,  a  lower  plane  notched  on  each  side,  and  a  vertical  plane 
uniting  the  two  others.  In  tho  neighbourhood  of  this  bone  the 
nostrils  are  pierced,  and  it  may  be  taken  to  represent  the  nasal  bones 
and  the  palatine  portion  of  the  intermaxillary  bones.  In  the  anterior 
angle  of  the  orbit  is  a  very  small  lachrymal  and  a  large  suborbital  hole. 
This  last  gives  origin  to  a  canal  which  opens  in  front  of  the  small  hook 
on  the  side  of  the  muzzle  ;  it  is  divided  into  two  by  the  lateral  carti- 
lage of  the  beak.  There  comes  besides  from  this  canal  a  hole  which 
opens  in  the  palate  under  the  preceding,  and  another  which,  after 
having  formed  a  long  canal,  opens  at  the  side  of  the  intermaxillary 
bone,  and  consequently  in  the  edge  of  the  osseous  beak.  Between  the 
first  of  these  three  suborbital  holes,  a  little  higher,  is  a  small  hole  which 
communicates  with  the  aperture  of  the  orbit,  pierced  in  front  of  the 
optic,  and  which  Cuvier  believes  to  be  analogous  to  the  anterior  orbital 
hole.  The  first  he  thinks  answers  the  supra-orbital  hole  in  man.  The 
single  hole,  analogous  to  the  spheno-  and  pterygo-palatine,  is  pierced 
in  the  lower  part  of  the  orbit,  a  little  behind  the  suborbital  canal.  It 
enters  also  in  the  nasal  canal  and  in  the  palate  near  the  first  molar. 
Tho  optic  hole  is  very  large,  and  the  spheno-orbital  equals  it ;  the 
oval  hole  is  very  large  and  distinct.  Between  the  two  oval  holes  are 
two  membranous  spaces.  There  are  behind  two  very  large  holes  at 
the  place  of  the  condylodians,  but  Cuvier  supposes  that  they  comprise 
also  the  jugulars.  Internally  the  inequalities  are  but  little  marked. 
The  sella,  which  is  but  little  elevated,  is  hollowed  out  in  the  middle 
by  a  longitudinal  canal,  and  terminated  backwards  by  a  clinoid  and 
very  elevated  lamina.  The  most  curious  internal  part  is  the  ethmoidal 
fosset,  which  is  small,  and  has  only  a  single  hole  of  no  great  size  for 
the  olfactory  nerve,  and  perhaps  another  very  small  one  ;  on  each  side 
are  spaces,  purely  membranous,  to  separate  it  from  the  canal  of  the 
suborbital  nerve.  The  three  semicircular  canals  project  far  inwards, 
and  intercept  a  very  remarkable  hollow.  Here  may  be  traced  many 
characters  in  which  the  skull  of  the  Ornithorhynchus  approaches  those 
of  birds.  The  bony  tentorium  is  scarcely  perceptible,  but  there  ia— 
and  this  is  very  remarkable — a  large  longitudinal  osseous  falx. 


Skull  of  Ornithorhynchus. 
o,  seen  from  above  ;  b,  seen  from  below ;  c,  seen  from  behind. 


Lower  jaw  of  Ornithorhynchus,  seen  from  above. 
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111  both  of  tho  Monotremes  tho  most  rcmarkablo  part  of  their 
osteology  is  perhaps  tho  shoulder,  which  answers  to  that  of  birdl,  and 
still  moro  to  that  of  certain  lizards.  Tho  external  surface  of  tho 
scapula  is  concave,  so  that  it  is  far  from  adapting  itself  to  tho  ribs. 
Its  form  and  relativo  position  will  bo  bettor  explained  by  t  he  cuts  than 
by  words.  Tho  whole  of  what  may  bo  termed  tho  sternal  apparatus 
appears  to  be  formed  more  after  the  model  of  tho  Sauriana  than  after 
that  of  tho  Mammals ;  indeed  it  very  much  resembles  that  of  tho 
Ichthyosaurus  [Ichthyosaurus],  and,  like  it,  is  admirably  adapted  for 
an  animal  destined  to  collect  its  food  at  the  bottom  of  lakes  and 
rivers,  and  requiring  machinery  to  enable  it  to  rise  continually  to  tho 
surface  for  a  supply  of  air. 


Sternal  apparatus  of  Ornithorhy\tchus,  two-thirds  of  tho  natural  size. 

The  bones  of  the  arm  and  fore  arm,  &c,  have  nothing  so  remarkable 
about  them  as  to  requiro  particular  description,  especially  as  their 
conformation  and  relative  position  will  bo  seen  below ;  but  it  is 
deserving  of  notice  that  tho  carpus  reminds  the  observer  of  the  same 
part  in  the  Carnivora.  The  number  of  the  phalanges  is  the  same  as 
in  the  other  mammals,  two  for  the  thumb  and  three  for  the  fingers. 

The  pelvis  and  posterior  limbs  of  the  Monotremes  are  framed  more 
according  to  tho  Marsupial  type  ;  and  the  animal  presents  tho  super- 
numerary bones  which  are  articulated  to  the  pubis  and  embedded  in 
the  muscles  of  the  abdomen,  and  are  characteristic  of  that  group. 
Their  locality  is  the  same  and  they  are  as  well  developed  as  in  the 
Opossum.  [Mausupiata.]  They  are  remarkable  for  the  width  of 
their  base,  which  occupies  nearly  the  whole  of  the  anterior  border  of 
the  pubis.  But  besides  these  marsupial  bones  there  are  in  the  external 
part  of  the  pubis  of  the  Ornithorhynchus  two  external  pointed  apo- 
physes, one  directed  outwards,  the  other  forwards.  The  ossa  ilii  are 
short,  prismatic,  and  a  little  enlarged  on  their  anterior  border ;  tho 
pointed  tuberosities  of  the  ossa  ischii  are  directed  backwards,  and  the 
ischium  itself  is  not  soldered  to  the  sacrum  as  in  the  other  Edentata  ; 
the  three  bones  join  as  usual  at  the  cotyloid  fossa,  but  it  is  to  be 
remarked  that  the  pubis  and  ischion  equally  concur  to  form  the  sym- 
physis, so  that  this  part  of  the  pelvis  is  very  large  and  divided  crucially 
by  their  suture.  The  oval  holes  are  moderate  and  very  nearly  round. 
The  cotyloid  fossa  is  not  notched  on  the  side  of  the  oval  hole ;  but  in 
tho  Echidna  its  bottom  is  not  ossified,  and  a  great  aperture  is  left  in 
that  part  of  the  skeleton. 


Skeleton  of  Ornithorhynchus :  a,  the  supernumerary  bones. 

Though  the  anterior  part  of  the  sternum  and  shoulder  in  the 
Monotremes  bears  a  resemblance  to  those  of  the  Lizards,  the  rest  of 
that  portion  of  the  skeleton  exhibits  a  conformation  analogous  to  that 
of  quadrupeds.  The  composition  of  the  sternum  is  effected  by  succes- 
sive pieces,  and  not  by  a  cartilaginous  dilatation  as  in  the  Saurians, 
or  a  disc  composed  originally  of  five  pieces,  as  in  Birds.  There  are 
four  of  these  pieces,  without  reckoning  either  the  Y-shaped  bone  or 
the  xiphoid  cartilage,  which  in  the  Ornithorhynchus  is  ossified  and 
forms  a  fifth,  making  six  in  all.  The  piece  which  immediately  follows 
the  Y-shaped  bone  is  larger  than  the  others,  and  in  the  Ornithorhynchus 
exhibits  traces  of  longitudinal  division.  The  sternal  portion  of  the 
ribs  is  ossified  as  well  as  the  other,  as  in  Birds,  and  is  joined  to  the 
sternum  by  a  cartilaginous  portion,  but  there  is  no  recurrent  apophysis 
to  the  dorsal  ribs  as  in  Birds.  The  sternal  portion  of  the  fifth  and 
sixth  ribs  is  very  much  dilated  in  the  Echidna,  and  it  is  also  very 
much  dilated  but  not  ossified  in  the  first  five  or  six  false  ribs  ;  these 
dilatations  extend  as  far  as  the  eighth  in  the  Ornithorhynchus,  and 
become  imbricated  or  laid  over  each  other  like  tiles.  In  both  genera 
the  hut  three  false  ribs  have  only  very  small  inferior  portions.  In 


Echidna  there  are  nix  true  and  nine  bin  ribs  on  each  side;  In  Orni- 
tkorhy iu:lt us  there  are  two  moro  false  ribs,  but  only  two  lumbar 
vertebra),  whilst  Echidna  has  three.  Both  genera  have  seven  cervical 
vertebra),  like  tho  rest  of  tho  Mammals.  In  Echidna  they  are  flat 
below,  but  have  a  sort  of  median  croHt  iu  that  direction  in  Ornitho- 
rhynchus, and  in  tho  latter,  oven  in  tho  adult  state,  may  be  still 
discerned  tho  sutures  which  unito  the  transverse  apophyses  to  the 
body  of  the  vertebra) ;  hero  again  is  an  analogy  to  the  Reputes.  Tho 
first  four  dorsal  vertebra)  in  tho  latter  genu*  have  al«i  ninall  inferior 
crests,  which  aro  wanting  in  Echidna;  und  in  tho  caudal  vertebrae  a 
still  greater  difference  exirts — Echidna  has  only  twelve,  rapidly  dimi- 
nishing conically,  whilst  Ornithorhynchus  has  twenty  at  least,  with 
large  and  dilated  transverse  apophyses,  forming  a  depressed  tail,  which 
reminds  the  observer  of  that  of  tho  Beaver.  The  spinous  processes 
throughout  have  but  little  elovation,  especially  in  Ornithorhynchus. 
Tho  vertebra),  with  the  exception  of  those  of  the  neck,  do  not  retain 
the  suturos  which  join  their  parts  longer  than  those  of  othei 
Mammals. 

In  the  Museum  of  the  Royal  College  of  Surgeons  in  London  ar< 
preparations  displaying  the  internal  structure  of  the  Ornithorhynchus. 
Tho  cardiac  and  pyloric  orifices  of  tho  stomach  are  closely  approxi- 
mated, as  in  tho  stomachs  of  birds.  The  greater  part  of  the  cavity 
extends  beyond  these  orifices,  and  increases  as  it  descends  into  the 
abdomen.  Tho  parietes  are  thin;  the  two  layers  of  muscular  fibres 
run  in  opposite  directions,  and  are  thickest  along  the  curvature  of  the 
pylorus.    The  intestines  terminate  in  a  common  cloaca. 

The  reproductive  system  is  very  characteristic  of  these  mimaLi 
In  five  apparently  adult  and  full-grown  Ornithorhynchi  examined  by 
Professor  Owen,  tho  mammary  glands  presented  as  many  different 
degrees  of  development.  The  number  of  lobes  composing  each  gland 
amounted  from  150  to  200 ;  they  were  elongated,  sub-cylindrical, 
disposed  in  an  oblong  flattened  mass,  and  converged  to  a  small  oval 
areola  situated  in  the  abdominal  integument  between  3  and  4  inches 
anterior  to  tho  cloaca,  and  about  an  iuch  from  the  mesial  line.  The 
lobes  in  the  smaller  glands  preserved  the  same  breadth  to  near  the 
points  of  insertion,  but  in  the  larger  ones  they  were  broadest  at  the 
free  extremity,  measuring  threo  or  four  lines  across,  and  becoming 
narrower  to  about  one-third  from  the  point  of  insertion,  where  they 
ended  in  slender  ducts.  The  lobes  were  almost  all  situated  to  the 
outer  side  of  the  areola,  and  consequently  converged  towards  the 
mesial  line  of  tho  body.  The  panniculus  caruo^us  was  interposed 
between  the  glands  and  the  integument,  closely  adhering  to  the  latter, 
but  connected  with  the  glands  by  loose  cellular  membrane.  This 
muscle  was  here  nearly  a  line  in  thickness ;  its  fibres  were  longitudinal, 
and  separating,  left  an  elliptical  space  for  the  passage  of  the  ducts  of 
the  gland  to  the  areola. 


Portion  of  tho  integument  from  the  abdomen  of  Ornithorhyncnus  paradoxus, 
with  the  hairs  removed  so  as  to  exhibit  the  mammary  areola.  (Owen,  *  Philo- 
sophical Transactions.') 


,<%p  OP' 


Magnified  view  of  the  mammary  areola,  showing  the  orifices  of  the  ducts 
the  glandular  lobules.    (Owen, 1  Philosophical  Transactions.') 
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From  the  minuteness  of  the  orifices  of  the  ducts  in  the  specimens 
with  the  small  glands,  the  situation  of  the  areola  could  hardly  be 
detected  without  previously  dissecting  the  gland;  whilst  in  those  in 
which  the  glands  are  fully  developed,  the  areola  is  easily  discovered 
on  the  removal  of  the  hair  by  a  practical  eye. 

Professor  Owen  states  that,  on  compressing  the  glands  in  a  specimen 
in  the  Museum  of  the  Zoological  Society  of  London,  where  they  had 
arrived  at  the  maximum  of  development,  minute  drops  of  a  yellowish 
oil,  which  afforded  neither  perceptible  taste  nor  smell,  except  what 
was  derived  from  the  preserving  liquor,  escaped  from  those  orifices.^ 

The  differences  in  the  state  of  the  female  organs  of  generation 
observed  in  the  Ornithorhynchi,  presenting  the  different  conditions  of 
the  abdominal  glands  above  described,  were  such  as  to  indicate  that 
the  period  of  the  full  activity  of  those  glands  was  subsequent  to  that 
of  the  uterine  functions ;  whereas,  on  the  hypothesis  of  their  being 
scent-glands,  the  relation  should  have  been  reversed. 

The  following  cut  exhibits  the  mammary  gland  fully  developed. 


Front  view  of  mandibles  of  the  same,  a  little  open  to  show  the  tonga* ;  a, 
nostrils ;  b,  prominence  of  the  upper  beak ;  c,  the  eyes ;  d,  the  earn ;  g,  the 
membrane  at  the  base  of  the  mandibles ;  A,  the  tongue. 


Mammary  Gland  of  Ornithorhynchtu,  reduced  below  the  natural  size.  (Owen, 

Philosophical  Transactions.') 

The  female  organs  are  well  displayed  in  the  preparations  preserved 
in  the  Museum  of  the  Royal  College  of  Surgeons.  The  mo3t  remark- 
able feature  in  this  part  of  the  structure  of  this  creature  is  the  double 
uterus  which  open  like  the  os  tincoo  in  the  Mammalia,  and  like  the 
oviduct  iu  the  Turtle  (Chelonia  Mydas).  In  the  common  external 
passage  of  the  cloaca  the  clitoris  is  situated,  which  has  an  elongated 
preputium  :  the  clitoris  is  bilobed.  The  season  of  sexual  congress  is 
at  the  latter  end  of  September  or  the  beginning  of  the  month  of 
October.  The  precise  period  of  gestation  and  the  condition  of  the 
excluded  product,  strictly  speaking,  still  remain  to  be  determined ; 
but  in  the  first  week  in  December,  Mr.  G.  Bennett  found  in  a  nest  of 
an  Omithorhynchus  three  small  naked  embryoes,  not  quite  two  inches 
in  length,  and  which  he  therefore  supposed,  with  apparently  good 
ground,  to  have  been  recently  born.  The  young  Ornithorhynchi  were 
not  preserved,  for  want  of  the  necessary  means  of  preservation.  But 
Dr.  Hume  Weatherhead  presented  to  the  Zoological  Society  of  London 
two  young  specimens  a  little  further  advanced  than  those  found  by 
Mr.  Bennett.  They  were  of  different  sizes.  The  smallest  rather 
exceeded  two  inches  in  length,  measured  from  the  end  of  the  bill  to 
the  end  of  the  tail  in  a  straight  line.  The  largest  was  double  that 
size,  and  was  one  of  the  two  young  Ovnithorhynchi  taken  with  the 
mother  from  a  nest  on  the  banks  of  the  Fish  River  by  Lieutenant  the 
Honourable  Lauderdale  Maule,  and  kept  alive  for  about  a  fortnight 
by  that  gentleman.  These  specimens  were  placed  in  the  hands  of 
Professor  Owen  for  examination,  and  form  the  subject  of  his  paper  in 
the  first  volume  of  the  'Transactions  of  the  Zoological  Society.'  Our 

a  b 


Magnified  figure  of  the  hind  foot  of  the  female,  showing  the  rudimentary 

spur,  /,  projecting  from  the  socket. 


Smaller  specimen  of  young  Omithorhynchus ;  a,  nostrils ;  b,  prominence  on 
the  upper  beak ;  e,  the  vent ;  /,  the  orifice  and  rudimentary  spur  of  the  hind 

foot. 


Larger  young  specimen  of  Omithorhynchus  (two  views)  :  a,  the  nostrils ; 
b,  the  prominence  on  the  upper  beak  ;  e,  the  eyes  ;  d,  the  ears ;  e,  vent ;  /,  orifice 
and  rudimentary  spur  of  hind  foot ;  g,  membrane  at  the  base  of  the  mandibles. 
(Owen,  '  Zoological  Transactions.') 

limits  will  not  permit  us  to  follow  the  Professor  throughout  this 
interesting  memoir,  to  which  we  refer  our  readers ;  but  there  are  some 
points  which  must  be  noticed.  The  stomach  of  the  larger  specimen 
was  found  full  of  coagulated  milk.  On  carefully  inspecting  the  whole 
contents  with  a  lens,  no  portions  of  worms  or  bread  could  be  detected ; 
which,  Professor  Owen  observes,  solves  the  doubt  entertained  by 
Lieutenant  Maule  as  to  whether  the  mother  nourished  this  young  one 
with  the  food  which  was  given  to  her  for  her  own  support,  or  with 
the  secretion  afterwards  discovered  to  escape  from  the  mammary 
pores ;  for  the  mother  having  been  killed  by  accident  on  the  14th 
day  after  her  captivity,  it  was  observed,  on  skinning  her  while  yet 
warm,  that  milk  oozed  through  the  fur  on  the  stomach.  A  portion 
of  the  coagulated  milk  from  the  stomach  of  the  young  one  was  diluted 
with  water  and  examined  by  Professor  Owen  under  a  high  magnifying 
power,  in  comparison  with  a  portion  of  cow's  milk  coagulated  by 
\  spirit  and  similarly  diluted.  The  ultimate  globules  of  the  Ornitho- 
rhynchus's  milk  were  distinctly  perceptible,  detaching  themselves  from 
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tho  small  coherent  massos  to  form  now  groups;  tlio  oorrtipondiog 
globules  of  tho  cow's  milk  wcro  of  larger  size.  With  tho  milk 
globules  of  tho  Ornithorhynchus  minuto  transparent  globules  of  oil 
wore  intermixed.  So  far  tho  experiment  may  bo  considered  to  havo 
been  decisive ;  but  to  prevent  tho  possibility  of  doubt,  Professor  Oweu 
took  a  little  mucus,  and  added  a  drop  of  water  to  it,  whon  it  instantly 
became  opaque ;  and  its  minutost  divisions  under  tho  microscope 
were  into  transparent  angular  flakes,  ontiroly  different  from  the 
regularly-formed  granules  of  tho  milk  of  tho  Ornithorhynchus. 

The  circumstances  particularly  worthy  of  attention  in  theso  young 
animals  are  the  total  abseuoo  of  hair,  tho  soft  and  flexible  condition 
of  the  mandibles,  and  the  shortness  of  those  parts  in  proportion  to 
their  breadth  as  compared  with  tho  adult,  as  Professor  Owen  pointed 
out.  Tho  tongue,  which  in  tho  adult  is  lodged  far  back  in  tho  mouth, 
advances  in  the  young  animal  close  to  tho  end  of  the  lower  maudiblo, 
and  its  breadth  is  only  one  line  less  in  an  individual  four  inches  in 
length  than  it  is  in  fully  grown  animals;  a  disproportionate  develop- 
ment whioh  is  plainly  indicative,  as  Professor  Owen  remarks,  of  tho 
importance  of  the  organ  to  the  young  Ornithorhynchus,  both  in 
reoeiving  and  swallowing  its  food. 

With  regard  to  their  food  and  habits,  Lieutenant  Maulo  says  he  fed 
tho  femalo  which  he  kept  in  captivity  on  worms  and  bread  and  milk. 
Mr.  O.  Bennett,  in  his  paper  '  On  the  History  and  Habits  of  tho 
Ornithorhynchus  Paradoxus  '  ('Zool.  Trans.,'  vol.  i.),  gives  the  follow- 
ing account  of  one  when  feeding,  which  he  had  secured  by  a  cord 
fastened  to  the  hind  leg  : — "  It  was  exceedingly  lively,  swam  in  the 
centre  of  the  stream,  and  appeared  in  excellent  health  and  spirits. 
The  water  at  one  part  of  the  river  being  very  clear,  I  saw  its  motions 
distinctly  under  the  water.  On  diving,  it  sank  speedily  to  the  bottom, 
swam  there  for  a  short  distance,  and  then  rose  again  to  the  surface ; 
it  ranged  the  banks,  guiding  itself  in  its  progress  according  to  the 
impressions  received  by  the  mandibles,  which  appeared  to  me  to  be 
used  by  it  as  very  delicate  organs  of  touch.  It  seemed  to  feed  well ; 
for  whenever  it  inserted  its  beak  into  the  mud,  it  evidently  procured 
some  food  from  thence,  as,  on  raising  the  head,  aftor  withdrawing  the 
beak,  the  mandibles  were  seen  in  lateral  motion,  as  is  usual  when  the 
animal  masticates.  Although  several  insects  were  basking  and  flutter- 
ing about  the  surface  of  the  water,  close  to  it,  no  attempt  was  made 
to  capture  them,  either  from  its  not  seeing  them,  or  from  its  preferring 
the  food  which  the  mud  afforded.  The  motions  of  the  mandibles  iu 
this  animal,  when  seeking  its  food  in  the  mud  and  water,  are  the 
siime  as  those  of  a  duck  when  feeding  in  similar  situations.  After  ; 
feeding,  it  would  lie  sometimes  on  the  grassy  bank,  and  at  others 
partly  in  aud  partly  out  of  the  water,  combing  and  cleaning  its  coat 
as  usual  with  the  claws  of  the  hind  feet.  After  permitting  it  to  swim,  1 
feed,  aud  clean  itself  for  an  hour,  it  was  replaced,  although  with  great 
reluctance  on  its  own  part,  in  its  box ;  it  did  not  however,  as  before, 
betake  itself  to  repose,  but  commenced  and  continued  a  scratching  on 
the  sides  of  the  box."  The  same  author  states  that  these  animals 
feed  on  the  minute  Testacea  which  may  be  found  about  the  water- 
plants  aud  in  rivers.  On  examining  the  cheek-pouches  or  the  stomachs 
of  these  animals,  he  always  observed  the  food  to  consist  of  river 
insects,  very  small  shell-fish,  &c,  which  were  constantly  found  com- 
minuted and  mingled  with  mud  or  gravel,  probably  to  aid  digestion. 
River  weeds  have  also  been  found  in  their  pouches,  and  the  natives 
say  they  feed  on  them  also.  In  the  Museum  of  the  Royal  College  of 
Surgeons  are  preserved  the  ddbris  of  insects  belonging  to  a  genus  of 
the  Nauceridce,  which  were  found  in  the  cheek-pouohes  of  an  Ornitho- 
rhynchus. ('  Physiological  Series,'  No.  541,  B.)  We  owe  to  Mr.  G. 
Bennett,  who  has  contributed  so  much  to  our  knowledge  of  the  natural 
history  of  this  and  other  scarce  animals,  a  description  of  the  burrows 
of  these  extraordinaiy  creatures.  They  were  traced  up  a  bank  of  a 
river,  where,  amongst  some  long  grass,  the  entrance  of  a  burrow  was 
discovered,  and  the  internal  construction  of  it  was  laid  open  by  digging. 
The  entrance  was  large,  particularly  when  compared  with  the  width 
of  tho  passage  continued  from  it,  measuring  1  foot  3  inches  in  depth, 
and  1  foot  1  inch  in  breadth.  As  it  receded  from  the  entrance,  the 
burrow  became  narrower,  being  about  the  usual  breadth  of  the  animal 
when  uncontracted.  "  After  having  traced  it,"  continues  Mr.  Bennett, 
"for  the  distance  of  10  feet  4  inches,  and  having  just  delved  down 
upon  it  so  as  to  perceive  it  still  continuing  its  course  up  the  bank,  the 
beak  and  head  of  a  Water  Mole  were  seen  protruding  for  an  instant 
from  the  upper  part,  as  if  it  had  been  disturbed  from  its  repose,  and 
had  come  down  to  see  what  we  were  about  with  its  habitation.  It 
only  remained  for  an  instant ;  for,  as  soon  as  it  beheld  us,  .  .  .  it 
immediately  turned  up  to  take  refuge  in  that  part  of  the  burrow 
which  yet  remained  unexplored.  In  turning  round  however  it  was 
seized  by  the  hind  leg  aud  dragged  out.  The  animal  appeared  very 
much  alarmed  when  it  was  hauled  out  of  its  subterraneous  dwelling  ; 
it  discharged  its  urine  (which  had  rather  a  strong  odour)  and  its 
faeces,  when  first  caught,  which  I  attributed  to  fear,  for  this  is  not 
usual  with  other  living  specimens  that  I  have  since  seen.  It  uttered 
no  sound,  nor  did  it  attempt  to  bite ;  and  proved  to  be  a  full-grown 
female.  When  I  held  the  unfortunate  Platypus  in  my  hands,  its  bright 
little  eyes  glistened,  and  the  orifices  of  the  ears  were  expanded  and 
contracted  alternately,  as  if  eager  to  catch  the  slightest  sound,  while 
its  heart  palpitated  violently  with  fear  and  anxiety.  .  .  .  This  animal  I 
uttered,  when  disturbed  from  its  sleep,  a  noise  something  like  the  I 
nat.  max.  div.  vol  iv. 


Ornithorhynchus  feeding.    (Bennett,  '  Trans.  Zool.  Soc.') 


Ornithorhynchtu  sleeping.  (Bennett.) 


Ornithorhynchus  combing  itself  with  its  c'.aws.  (Bennett.) 


growl  of  a  puppy,  but  perhaps  in  a  softer  and  more  harmonious  key. 
Although  quiet  for  the  greatest  part  of  the  day,  it  made  efforts  to 
escape,  and  uttered  a  growling  noise  during  the  night."  But  we  must 
return  to  the  burrow,  the  distance  of  the  entrance  of  which  from  the 
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water's  edge  was  5  feet.  It  rau  up  the  bank  in  a  serpentine  course, 
approaching  nearer  to  the  surface  of  the  earth  towards  its  termination, 
at  which  part  the  nest,  composed  of  dried  grass,  and  weeds  strewed 
over  the  floor,  is  situated ;  but  none  had  been  as  yet  made  in  this 
burrow.  The  termination,  of  the  form  shown  in  the  cut,  measured 
1  foot  in  length  by  6  inches  in  breadth.  Mr.  Bennett  found  the  whole 
extent  of  the  burrow,  from  the  entrance  to  the  termination,  to  be 
20  feet  by  actual  measurement.  He  observes  that  the  burrows  are 
situated  above  the  usual  river  height,  but  do  not  appear  to  be  above 
the  extensive  floods  of  the  river,  which  frequently  take  place  during 
the  winter  season. 


Burrow  of  Ontithorhynohus.    (Reduced  from  Bennett,  '  Zoo!.  Trans.') 

Authors  generally  describe  two  species,  namely,  Ornithorhijnchus 
rufus,  and  Ornithorkynchua  fuscus;  but  the  probability  is  that  they 
are  but  varieties  of  one  species,  if  indeed  the  difference  may  not  be 
merely  that  of  age  or  sex.  The  males  are  rather  larger  than  the 
females,  and  Mr.  Bennett  considers  the  average  length  to  bo  from 
1  foot  6  inches  to  1  foot  8  inches.  A  male  shot  in  the  Yas  River 
measured,  from  the  extremity  of  the  mandible  to  the  extremity  of 
the  tail,  1  foot  7|  inches,  and  a  female  shot  in  the  same  river  was  1  foot 
7  inches,  measured  in  the  same  way. 

The  spur  of  the  male  has  been  pretty  generally  considered  as  a 
weapon  of  offence,  and  a  very  venomous  one ;  but  Mr.  G.  Bennett's 
experiments  go  far  to  prove  that  this  idea  is  unfounded.  He  thus 
relates  his  experience  iu  the  case  of  a  wounded  male  just  taken  out 
of  the  water  : — "  Having  heard  so  much  related  about  the  injurious 
effects  resulting  from  a  puncture  by  the  spur,  I  determined  to  avail 
myselr  of  the  opportunity  to  ascertain  the  correctness  of  the  assertion. 
The  wounded  state  of  the  animal  presented  no  objection  to  the  expe- 
riment, as  in  one  published  account,  in  which  the  poison  is  reported 
to  have  produced  such  terrible  effects,  the  animal  was  also  mortally 
wounded.  As  soon  therefore  as  it  became  lively  I  put  its  '  poisonous 
spurs'  to  the  test.  I  commenced  by  placing  my  hands  in  such  a 
manner,  when  seizing  the  animal,  as  to  enable  it,  from  the  direction  of 
the  spurs,  to  use  them  with  effect  :  the  result  was  that  the  animal 
made  strenuous  efforts  to  escape,  and  in  these  efforts  scratched  my 
hands  a  little  with  the  hind  claws,  and  even,  in  consequence  of  the 
position  in  which  I  held  it,  with  the  spur  also.  But  although  seized 
so  roughly,  it  neither  darted  the  spur  into  my  hand,  nor  did  it  even 
make  an  attempt  so  to  do.  As  however  it  had  been  stated  that  the 
creature  throws  itself  on  the  back  when  it  uses  this  weapon  (a  circum- 
stance not  very  probable  to  those  who  have  any  knowledge  of  the 
animal),  I  tried  it  also  in  that  position ;  but  though  it  struggled  to 
regain  its  former  posture,  no  use  was  made  of  the  hind  claw.  I  tried 
several  other  methods  of  effecting  the  object  I  had  in  view,  but  as 
all  proved  futile,  I  am  convinced  that  some  other  use  must  be  found 
for  the  spur  than  as  an  offensive  weapon.  I  have  had  several  subse- 
quent opportunities  of  repeating  the  experiments  with  animals  not  in 
a  wounded  state,  and  the  results  have  been  the  same." 

ORNUS.  [Fraxinds.] 

OROBANCHA'CE^E,  Broom-Rapes,  a  natural  order  of  Monopetalous 
Exogenous  Plants,  growing  parasitically  upon  the  roots  of  other  species, 
and,  as  is  very  usual  in  such  cases,  producing  no  true  leaves,  but  fur- 
nished with  brown  or  reddish  scales  in  their  place.  They  have  a 
didynamous  structure,  irregular  flowers,  and  a  superior  ovary  with 
four  or  more  parietal  placentae,  which  spring  up  from  the  surface  of 
the  carpels  in  parallel  lines  covered  with  microscopical  seeds  containing 
a  minute  embryo  lying  in  abundant  albumen.  On  account  of  their 
didynamous  monopetalous  flowers,  they  are  usually  stationed  by 
systematical  writers  in  the  vicinity  of  Scrophulariacece,  but  in  many 
respects  they  correspond  better  with  the  typical  form  of  Gentianacece. 
In  this  country  the  order  is  represented  by  the  genus  Orobanche  itself, 
the  various  species  of  which,  called  Broom-Rapes,  are  found  in  fields, 
upon  the  roots  of  broom,  furze,  hemp,  clover,  bed-straw,  &c.  0.  rubra, 
the  handsomest  of  them,  has  hitherto  been  discovered  only  upon  basalt 
and  trap-rocks  in  the  Hebrides  and  adjacent  shores,  and  near  Belfast. 
[Oeobanohb.]  The  quality  of  these  plants  seems  to  be  generally 
astringent,  but  they  have  been  little  investigated.  The  order  con- 
tains  12  genero  and  116  species. 


W/' 

Orobanchaceoe. 

A  plant  of  Anoplanthus  uniflorus.  1,  a  corolla  slit  open;  2,  the  ovary  with 
its  style  and  stigma  ;  3,  the  same,  cut  across  to  6how  the  placentation, 

OROBANCHE  (from  Zpofios,  a  kind  of  vetch,  and  &yx<*,  to  strangle, 
because  its  species  grow  on  the  roots  of  vetches,  and  were  supposed 
to  destroy  them  by  strangulation),  a  genus  of  Plants,  the  type  of  the 
natural  order  Orobanchuceai.  It  has  2  lateral,  undivided  or  cloven 
permanent  sepals  ;  a  ringent  withering  corolla,  the  upper  lip  concave, 
notched,  the  lower  reflexed,  in  three  unequal  wavy  lobes;  a  gland 
under  the  ovary ;  the  anthers  sagittate  with  the  lobes  pointed  at  the 
base ;  the  filaments  almost  as  long  as  the  tube  of  the  corolla,  downy 
and  glandular ;  the  capsule  ovate,  pointed,  with  four  parietal  parallel 
placenta?.  The  species  are  parasitical,  usually  simple,  rarely  branched, 
scaly  erect  herbs.    Eleven  species  of  this  genus  are  British. 

0.  major  (0.  Rapum),  Greater  Broom-Rape,  has  the  sepals  2-nerved, 
equally  bifid,  nearly  as  long  as  the  tube  of  the  corolla,  the  corolla 
bell-shaped,  ventricose  at  the  base,  in  front  arcuate ;  the  lips  wavy, 
obsoletely  denticulated  (not  fringed),  upper  lip  helmet-shaped,  scarcely 
emarginate ;  sides  patent,  middle  lobe  of  the  lower  lip  much  longer 
than  the  lateral  lobes ;  the  stamens  inserted  at  the  base  of  the  corolla, 
glabrous  below,  their  upper  part  and  the  style  glandular  pubescent. 
This  plant  is  a  native  of  Europe,  growing  parasitic  upon  broom,  furze, 
and  other  shrubby  leguminous  plants,  on  a  barren  and  dry  soil.  It 
is  abundant  in  some  parts  of  Great  Britain.  It  is  very  bitter,  and  is 
a  powerful  astringent. 

0.  minor,  Lesser  Broom-Rape,  has  the  sepals  many-nerved,  the  lobe3 
of  the  lower  lip  equal,  the  stigma  bi-lobed.  The  lobes  of  the  stigma 
are  purple,  the  anthers  yellow  when  dry.  It  is  found  in  Europe  para- 
sitical upon  the  roots  of  the  Trifoliwm  pratense.  Although  it  is 
sometimes  very  abundant,  it  does  not  appear  to  injure  the  crop  of 
clover.  It  is  constantly  found  in  many  parts  of  England  with  the 
clover  crops. 

0.  rubra  has  the  corolla  glandular,  pubescent  externally,  and  the 
upper  lip  internally,  the  lips  acutely  denticulated,  the  stamens  inserted 
near  the  base  of  the  corolla.  It  is  a  native  of  the  north  of  Ireland  and 
of  Cornwall  in  England.  It  has  a  sweet  scent,  and  is  found  parasitical 
upon  the  Thymus  Serpyllum,  Common  Thyme. 

0.  caryophyllacea  has  the  corolla  tubular,  bell-shaped,  curved  on 
the  back ;  the  stamens  inserted  above  the  base ;  the  corolla  hairy 
within.  The  stigmas  are  of  a  dark  purple,  the  anthers  at  first  purple, 
yellow  when  dry.  It  has  been  found  in  Siberia  and  Italy,  and  on  the 
Himalaya.  It  has  been  found  also  in  the  county  of  Kent  in  England, 
where  it  is  parasitic  on  the  roots  of  Galium  Mollugo. 

0.  elatior  has  the  corolla  curved,  tubular,  slightly  compressed  above ; 
the  upper  lip  2-lobed,  toothed  ;  the  lobes  inflexed  ;  the  stigma  yellow. 
It  is  a  native  of  Europe,  and  is  parasitical  on  the  Centaurca  Scabiosa. 
It  grows  in  Great  Britain,  but  is  a  rare  plant. 

0.  llcderm  has  the  middle  lobe  of  the  lower  lip  of  the  corolla 
longest ;  the  stigma  yellow.  Found  in  Europe,  parasitical  upon  Ivy 
{Hcdera  Helix). 

0.  ccerulea  has  a  calyx  of  4  sepals,  tubular,  with  triangular  subulate 
teeth  shorter  than  the  tube  of  the  corolla ;  the  corolla  tubular,  slightly 
curved  in  front,  the  middle  of  the  tube  compressed  on  the  back ;  the 
throat  slightly  inflated  externally ;  glandular  lobes  of  the  lips  obtuse 
with  reflexed  margins,  lower  lip  hairy  within,  suture  of  the  anther 
hairy.   It  is  a  native  of  Europe,  in  Austria,  Italy,  Germany,  and  the 
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Bouth  of  Franco.  It  has  boon  rarely  found  in  Great  Britain  in  tho 
fields  of  Hampshire  and  Norfolk,  and  in  Jersey.  The  flowers  havo  a 
bluish  colour. 

0.  ramosa  has  a  calyx  of  4  sepals,  tubular,  with  triangular  ovate 
jcuminate  teeth,  the  anthers  glabrous,  tho  stein  branched.  This  plant 
is  ft  native  of  Europo,  and  has  been  found  in  Great  Britain  in  Norfolk 
and  Suffolk,  where  it  grows  on  the  roots  of  hemp  and  tho  Qalcopsis 
Telrahit. 

The  other  British  species  are— 0.  amclhystea,  parasitical  on  Daucus 
Carota.  0.  Picridis,  found  upon  Picrit.  0.  arenaira,  on  AehiUaa 
millefolium. 

(Babington,  Manual  of  British  Botany.) 

OROBUS,  a  genus  of  Plants  belonging  to  the  natural  order  Legit- 
minosm  and  the  ti-ibe  Video;.  It  has  a  style  linear,  cylindrical,  and 
downy  above;  tho  calyx  is  obtuse  at  tho  base,  its  upper  segments 
being  deepest  and  shortest. 

0.  tuberosus,  the  Tuberous  Bitter  Vetch,  is  a  smooth  plant  with 
winged  stem ;  leaves  with  2-3  pair  of  clliptico-lanceolate  inucronate 
dotted  leaflets ;  tho  peduncles  few-flowered,  hardly  exceeding  the 
length  of  tho  leaves;  tho  teeth  of  the  calyx  unequal,  ovate,  bluntish, 
shorter  than  the  tube ;  the  legumes  terete  and  obsoletely  reticulated  ; 
the  style  joined  and  the  seeds  globose.  This  plant  is  a  native  through- 
out Europe,  and  is  abundant  in  Great  Britain.  It  has  creeping  roots, 
which  swell  out  into  tubers  at  irregular  intervals.  The  tubers  are 
highly  esteemed  in  the  Highlands  of  Scotland,  where  they  are  called 
Cormeille ;  the  inhabitants  dry  them  and  chew  them,  in  order  to 
give  a  better  relish  to  their  whiskey;  and  they  are  also  supposed 
to  be  good  against  diseases  of  the  lungs,  and  to  prevent  hunger  aud 
thirst  in  those  who  chew  them.  In  Breadalbane  aud  Ross-shire  they 
bruise  and  steep  them,  and  distil  an  agreeable  fermented  liquor.  The 
tubers  have  a  sweet  taste,  something  like  liquorice,  and  when  boiled 
are  not  unpleasant.  They  have  been  used  as  food  in  times  of  scarcity. 
In  Holland  and  Belgium  they  are  roasted  and  eaten  in  the  same  manner 
as  chestnuts.  In  England  this  plant  is  also  known  by  the  names  of 
Wood-Pea  and  Heath-Pea,  and  in  Scotland  Kuapperts. 

0.  luteus,  Yellow  Bitter  Vetch,  is  a  smooth  plant  with  simple 
augular  stems,  3-5  pairs  of  leaflets,  roundish  semi-sagittate  stipules, 
elongated  many-flowered  peduncles,  equal  in  length  to  the  leaves  ;  the 
legumes  compressed,  the  seeds  globose.  Thi3  plant  is  a  native  of  the 
Alps  of  Switzerland,  France,  Italy,  and  Siberia.  It  has  handsome 
orange  and  yellow  flowers,  and  Haller  has  expressed  his  opinion  that 
it  is  the  handsomest  of  all  the  plants  with  papilionaceous  flowers. 

0.  niger,  Black  Bitter  Vetch,  has  pinnate  leaves  with  from  3-6  ovate 
or  elliptical  leaflets ;  linear-lanceolate  acute  stipules ;  with  an  angular, 
erect,  and  branched  stem.  It  is  a  native  of  subalpine  districts  in 
Europe.  It  is  found  in  Forfarshire  and  Inverness-shire  in  Scotland. 
The  flowers  are  purple,  and  the  plant  turns  quite  black  on  drying. 

There  are  about  40  other  described  species  of  Orobus.  They  are 
all  of  them  elegant-flowering  plants,  and  being  hardy,  may  be  culti- 
tivated  on  the  open  flower-border. 

ORONTIACE.<E,  Orontiads,  a  natural  order  of  Endogenous  Plants, 
under  which  Lindley,  in  his  '  Vegetable  Kingdom,'  includes  the  Acorinw 
of  Link  and  other  authors.  This  order  embraces  the  genera  Galla, 
Oronthtm,  and  Acorns,  which  are  the  types  of  three  separate  tribes. 
They  are  related  to  Juncacew,  Liliaccce,  Piper acea;  and  Aracea.  It 
contains  13  genera  and  70  species.  Some  of  the  species  are  used  by 
man.  Symplocarpus  fcetidus,  the  Skunk  Cabbage,  yields  a  fetid  volatile 
oil.  The  rootstocks  of  Calla  pahistris  are  eatable.  [AcoEiNiE.] 
(Lindley,  Vegetable  Kingdom.) 

ORPHEUS.  [MERULIDJ3.] 

ORPIMENT.  [Absenic] 
ORPINE.  [Sedum.] 
ORRIS-ROOT.  [Iris.] 
ORTALIDA.  [CRAcnwE.] 

ORTHAGORISCUS,  a  genus  of  Plectognathous  Fishes  belonging 
to  the  family  Qymnodontidce.  On  account  of  their  round  form  the 
species  are  called  Sun-Fishes.  The  genus  has  the  following  characters  : 
— Jaws  undivided,  forming  a  cutting  edge ;  body  compressed,  deep 
for  its  length,  short,  truncated,  without  spines ;  tail  short  and  very  high 
vertically ;  rays  of  the  dorsal  and  anal  fins  long  and  pointed,  both 
united  at  the  caudal  fin  at  the  base.  Two  species  of  this  curious 
genus  have  been  taken  on  the  British  coasts. 

0.  mola,  the  Short  Sun-Fish,  the  Molebut,  although  only  occasionally 
seen,  has  been  taken  around  all  the  shores  of  Great  Britain.  When 
observed  in  our  seas  they  have  generally  appeared  as  though  they 
were  dead  or  dying,  and  floating  along  on  one  side,  presenting  the 
broad  surface  of  the  other  side  to  view.  This  seems  to  be  a  natural 
position. 

0.  oblongus,  the  Oblong  Sun-Fish,  Oblong  Tetrodon,  Truncated  Sun- 
Fish.    This  fish  is  larger,  longer,  and  rarer  than  the  last. 
(Yarrell,  British  Fishes.) 

ORTHITE,  a  Mineral  consisting  of  Silicate  of  Cerium,  Iron,  &c. 
This  mineral  occurs  in  minute,  slender,  columnar  imbedded  masses. 
Fracture  conchoidal.  Hardness  6'0  to  7'0.  Colour  gray,  inclining  to 
black.  Streak  brownish-gray.  Lustre  vitreous.  Opaque.  Specific 
gravity  3'288.  Before  the  blow-pipe  it  swells  and  fuses  into  a  blackish 
globule ;  with  borax  it  gives  a  transparent  glass  ;  gelatinises  iu  acids, 
and  yields  a  solution  of  cerium.    It  is  found  at  Finbo,  near-  Fahlun  in 


Sweden,  and  also  in  Greenland,  &c.     The  analysis  of  tho  mineral 

from  Finbo,  by  BoizeliuH,  gives  — 

Silica  3C-25 

Protoxido  of  Cerium  17'3'J 

Protoxide  of  Iron  1P42 

Alumina  14p00 

Lime  4-89 

Yttria  3-80 

Oxide  of  Manganese  P36 

Water  870 
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0RTH0CERA8.  [Orthoceratid^.] 

ORTIIOCERATIDyK,  a  family  of  Cephalopodous  MoUuKO.  It  has 
the  following  characters  Shell  straight,  curved,  or  discoidal ;  body- 
chamber  small ;  aperture  contracted,  sometimes  extremely  narrow ; 
piphunclo  complicated.  This  family  is  fossil.  It  includes  the  genera 
Orthoceras,  Homphoccras,  Ormooceras,  Phragmocertu,  Ogrioccrai,  Gyro* 
ccras,  and  Ascoccras. 

The  Orthoccratidcc  are  connected  on  the  one  side  with  Naut'd'ukn, 
and  on  the  other  with  AmmonitidcB.  These  families  arc  all  many- 
chambered,  and  have  been  called  Ccphnbjpoda  polythalamacea. 

Thrco  principal  considerations  have  guided  the  geological  naturalists, 
to  whom  principally  the  divisions  of  the  Nautiloidal  Cephalopoda  are 
due,  in  the  arrangements  which  they  have  proposed  : — 

1.  The  spirality  of  the  shell.  In  Nautilus  it  is  involute  or  convolute; 
in  Orthoceras  straight ;  aud  between  perfect  involution  and  absolute 
straightuess  we  have  every  degree  of  curvature. 

2.  The  form  in  which  the  septa,  whereby  the  cavity  beoomes  con- 
camerated,  meet  the  inner  surface  of  the  shell.  In  most  Xatitdi  this 
is  a  gentle  and  simple  curve;  iu  many  Orthocerata  it  Ls  waved;  in 
many  Clymenicc  undulated,  or  deeply  and  angularly  notched. 

3.  The  situation  of  the  siphuDcle  on  the  disc  of  the  septa.  Iu  most 
Nautili  the  siphuncle  is  nearly  in  the  centre  of  the  disc;  in  Clymenirr 
it  is  on  or  near  the  inner  or  ventral  edge  ;  in  C'yrtoceras  generally  near 
to  the  outer  or  dorsal  line. 

To  these  Mr.  C.  Stokes  ('Geol.  Proceedings')  has  added,  in  the  case 
of  the  Orthocerata,  the  consideration  of  the  form  of  the  siphuncle  itself; 
and  Mr.  Broderip  ('  Silurian  Researches ')  has  noticed,  iu  the  character 
of  Phragmoceras,  the  form  of  the  aperture  and  last  chamber. 

It  is  difficult  to  be  satisfied,  while  attempting  the  arrangement  of 
Nautiloidal  Polythalamacea,  with  following  out  to  its  remote  conse- 
quences any  one  of  these  principles  exclusively.  From  the  general 
figure  we  derive  three  main  groups,  namely  : — 

A.  Orthocerata,  &c.  Straight. 

B.  Cyrtoccrata,  &c.    Incurved  or  convoluted  near  the  apex, 

ending  in  a  straight  or  recurved  limb. 
0.  Nautili,  &c.    Altogether  convoluted. 

A.  To  subdivide  these  groups,  we  may  take  in  Orthocerata,  not  the 
septal  edge,  but  the  siphuncular  structure ;  and,  with  Mr  Stokes, 
separate  Ormoccras,  because  of  its  tumid  interruptal  siphuncle ;  and, 
with  Broun,  Actinoccras,  because  of  its  radiating  siphuncular  pro- 
cesses. Species  of  Ormoccras  belong  to  the  Upper  Palaeozoic  Strata 
generally,  namely,  to  the  Upper  Silurian  Rocks  of  Murchison,  the 
Devonian  and  Carboniferous  Systems  in  Europe  and  North  America, 
above  which  they  are  unknown.  Actinocerata  have  the  same  or  a 
more  limited  range.  Orthoceratites  proper  (excluding  curved  species, 
like  0.  paradoxicam,  Sow.),  have  the  same  geological  range,  and  exhibit 
so  great  variation  in  the  form  of  the  cone,  the  disposition  of  the  septa, 
and  situation  of  the  siphuncle,  as  to  furnish  many  helps  to  recognise 
the  otherwise  undistinguishable  forms  of  the 
numerous  species  which  fill  the  older  rocks. 

For  example,  the  cone  is  nearly  a  circular 
base,  the  septa  are  transverse,  and  the  si- 
phuncle is  nearly  central,  in  0.  gigantcum 
and  0.  cinctum  of  the  Mountain  Limestone ; 
the  cone  has  an  elliptic  base,  oblique  septa, 
aud  an  excentric  siphuncle,  in  0.  laterale, 
0.  Brcynii  of  the  Mountain  Limestone,  and 
0.  imbricalum  of  the  Ludlow  Rocks. 

The  last  chamber  and  the  mouth  also  vary 
in  form.  In  one  species  from  the  Ludlow 
Rocks  the  form  of  these  parts  has  suggested 
to  Mr.  Sowerby  the  generic  name  of  Gompho- 
ceras  ('  Silurian  Researches  ') ;  and  another, 
from  the  Mountain  Limestone,  has  received 
the  specific  designation  of  0.  fusiformc. 

It  may  be  remarked  that  the  cases  are 
few  in  which  the  apex  of  Orthocerata  has 
been  actually  observed :  in  several  cases  of 
supposed  straight  shells  the  apicial  part  is 
seen  to  be  curved,  and  it  is  our  conviction 
that  this  is  very  much  more  common  than 
the  heedless  application  of  Orthoceras  would 
lead  to  suppose. 

The  following  are  the  characters  of  some  of  the  genera  : — 

Orthoceras  (6p86s,  straight,  combined  with  nepas,  a  horn),  Breynius. — 
A  straight  concamerated  shell,  with  septa  regularly  concave  towards 


Orthoceras  literate. 


186 


ORTHOCERATID^E. 


ORTHONYX. 


116 


the  mouth,  perforated  by  a  simple  nearly  cylindrical  siphuncle,  either 
in  or  not  far  removed  from  the  centre  of  the  disc  (never  marginal). 

a.  Last  chambers  cylindrical,  as  0.  gigantcum. 

P.  Last  chamber  contracted  towards  the  aperture,  ns  O.fusiforme. 
Ormoceras  {fipuus,  a  head,  combined  with  Ke'pas),  Stokes. — A  straight 
concamerated  shell,  with  septa  as  in  Orlhoceras,  perforated  by  a 
siphuncle  similarly  situated,  but  much  dilated  in  each  chamber,  and 
contracted  at  the  parts  where  the  septa  are  attached  to  it.  The  inner 
part  of  the  siphuncle  is  divided  into  chambers,  corresponding  in  num- 
ber with  the  chambers,  and  deeply  indented  in  the  middle,  where  the 
septa  of  the  shell  are  attached  to  them  ;  so  that  one-half  of  each 
division  of  the  siphuncle  is  in  one  chamber,  and  the  other  half  in  the 
next  chamber. 

The  typical  species  are  from  Drummond  Island,  in  Lake  Huron. 
(Stokes,  in  'Geol.  Proceedings,'  1838,  and  'Geol.  Transactions,' 1840.) 

Actinoccras  (aurlv,  a  ray,  combined  with  Ke'ptu),  Stokes. — A  straight 
conical  concamerated  shell,  with  septa  as  in  Orlhoceras,  and  siphuncle 
shaped,  as  to  its  external  face,  as  in  Ormoceras.  Within  the  siphuncle 
is  a  continuous  tube,  which  appears  to  have  been  capable  of  expansion 
and  contraction,  and  is  furnished  with  verticillate  radii,  which  connect 
the  tube  with  the  walls  of  the  siphon. 

The  species  are  from  Lake  Huron  and  other  parts  in  North  America, 
and  Castle  Espie  in  Ireland. 

Conoceras  (Bronn)  is  included  in  Actinoceras  (Stokes). 

Conularia  (Miller). — A  straight  or  slightly  bent(?)  pyramidal  4-sided 
concamerated  (?)  shell. 

0.  quadrisulcala  is  a  common  shell  in  what  were  called  Transition 
Rocks  in  Sweden,  Wenlock,  Dudley,  &c. ;  and  a  similar  Bpecies  occurs 
in  the  Carboniferous  Rocks  of  Coalbrook  Dale  and  Rutherglen. 

B.  In  classing  the  bent  or  partially  convoluted  Polythalamacea,  we 
may  find  advantage  iu  attending  to  the  situation  of  the  siphuncle. 
For  example,  the  siphuncle  is  subdorsal  or  approaches  the  outer  line 
of  curvature  iu  Cyrtoceras  (Ooldfuss)  and  Gyroceras  (Meyer) ;  it  is  sub- 
central  in  Lituites  (Breyn) ;  and  it  is  subcentral  or  approaches  the 
inner  line  of  curvature  in  the  genus  Phragmoceras  (Broderip). 

The  geological  distribution  of  these  forms  is  nearly  as  in  the  true 
Orthocerata.  They  are  all  peculiar  to  the  strata  below  the  new  red 
system ;  and  mostly  occur  below  the  carboniferous  or  Mountain 
Limestone.  Phragmoceras  prevails  in  the  Ludlow  Rocks  ;  Cyrtoceras 
specially  abounds  in  the  strata  of  South  Devon,  the  Eifel,  and  the 
Mountain  Limestone;  and  Gyroceras  and  Lituites  follow  nearly  the 
same  rule  ;  a  few  species  of  Lituites  occur  in  the  Silurian  Rocks. 
•  Cyrtoceras  (Kvpris,  curved,  and  nepas,  a  horn),  Ooldfuss. —  Bent, 
arched,  or  partially  convoluted,  the  free  end  being  sometimes 
elongated  and  straight.  Septal  edges  seldom  free  from  a  slight 
waving ;  siphuncle  subdorsal,  or  even  marginal,  seldom  quite  round ; 
aperture  nearly  orbicular. 

C.  depressum  is  found  in  the  EifeL 

Several  other  species  occur  in  Devonshire,  near  Ludlow,  &c. 


Oyrtoceras  depressum. 

Gyroceras  (yvpSi,  incurved,  Ktpas,  a  horn),  Meyer. — Coiled  like  a 
tendril,  so  that  the  volutions  do  not  touch.  Septal  edge  even,  siph- 
uncle dorsal,  marginal.    Aperture  nearly  round. 

O.  gracile,  Meyer.  Bronn,  in  '  Leth.  Geog.,'  vol.  i.  fig.  6.  From  the 
slates  of  Dillenburg. 

Lituites,  Breyn. — Convoluted,  so  that  the  volutions  touch  in  all  the 
inner  part,  but  afterwards  extended  into  a  straight  or  bent  portion. 
Septa  pierced  by  a  subcentral  siphuncle.    Aperture  nearly  round. 

L.  articulatus,  Sowerby,  is  an  example. 


Phragmoceras  (<ppdyua,  septum,  tcepas,  a  horn),  Broderip. — Shell 
incurved  and  compressed,  more  or  less  conical ;  septal  edges  entire, 
crossed  externally  by  the  lines  of  growth  ;  siphuncle  near  the  inner 
margin ;  aperture  contracted  at  the  middle,  its  outer  extremity  produced 
into  an  elongated  beak.  Two  figures  are  given  below  to  show  the 
singular  contraction  of  the  aperture. 

P.  venlricosum.    Broderip,  in  '  Silurian  Researches.' 


Lituites  articulatus. 


Phragmoceras  venlricosum, 

C.  Among  the  completely  spiral  and  convoluted  Polythamacea,  the 
situation  of  the  siphuncle  and  the  form  of  the  septa  become  useful 
guides. 

The  siphuncle  is  dorsal  in  some  Nautili  of  the  Mountain  Limestone, 
which  ought  perhaps  therefore  to  be  distinguished;  subcentral  in 
most  of  the  Nautili  of  the  Oolitic,  Cretaceous,  and  more  recent 
deposits,  as  well  as  in  recent  species ;  ventral  in  Clymenia  (Munster) 
and  in  some  otherwise  true  Nautili  of  the  Coal  Formation  and 
Magnesian  Limestone. 

The  septa  are  simply  concave,  with  their  edges  even,  in  most 
Nautili  ;  but  in  some  species  (N.  bilobatus,  from  the  Coal  Formation 
and  Mountain  Limestone)  they  are  deeply  undulated,  as  in  the  simplest 
Clymenia  [Goniatites]  ;  in  a  remarkable  fossil  from  the  London  Clay 
(Nautilus  Ziczac),  deeply  and  angularly  folded,  nearly  as  in  some 
Goniatites.  Finally,  in  the  Clymenia  of  Count  Munster,  all  having  a 
ventral  siphuncle,  the  septal  edge,  is  simply  waved,  or  has  rounded 
inflexions,  angular  bands,  or  a  mixture  of  these  in  the  same  shell. 

Taking  a  general  view  of  the  distribution  of  the  Polythalamacea  we 
find— 

Spirulidm  and  NautUidce. 
Some  of  the  NautUida;. 
NautUida,  Belemnitidce,  Ammonitidce. 
Nautilidce,  Belemnitidce,  Ammonitidce. 
'NautUida  (not  including  Orthocerata), 
Ammonitidce  (of  the  type  called  Ceratites 
only). 

'NautUida;,  including  Cyrtocerata,  Ortho- 
cerata, AmmonUidce  (of  the  type  called 
Goniatites  only). 
NautUida;  (including  Cyrtocerata,  Phrag- 
mocerata,  Orthocerata,  and  Clymenia:) ; 
Ammonitidce  of  tho  type  of  Goniatites 
only. 

Finally,  in  strata  lower  than  these,  as  the  Snowdonian  Slates,  where 
shells  and  Polypiarian  remains  occur,  none  of  the  Polythalamacea  are 
known.  [Ammonites;  Cepialoi-oda  ;  NaUTILIDJE;  Belemnites; 
Baculites  ;  Bellerophon.] 

O'RTHONYX,  M.  Temminck's  name  for  a  genus  of  Birds  arranged 
by  Mr.  Swainson  with  Biqihaga  under  Buphagince;  these  two  genera 


In  a  living  state    .    .  . 
In  the  Tertiary  Series  . 
In  the  Cretaceous  Strata 
In  the  Oolitic  Strata  . 

In  the  Saliferous  Strata 


In  the  Carboniferous  Strata 


In  still  Lower  Strata 
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forming  tho  whole  of  that  sub-family.  It  has  tho  following  generic 
characters  : — Bill  very  short,  straight,  but  tho  culmen  arched  from  the 
base ;  sides  considerably  compressed ;  nostrils  largo,  basal.  Wings 
moderate,  but  considerably  rounded;  tlio  first  four  quills  graduatod, 
and  shorter  than  the  fifth.  Tail  rather  lengthened,  rounded ;  the 
feathers  very  broad,  and  the  webs  soft,  but  the  shaft*  slid",  very  rigid, 
and  terminating  in  naked  points.  Feet  enormously  largo  and  strong ; 
the  outer  toe  rather  longer  than  tho  middle,  which  is  again  longer 
than  tho  inner  toe;  hinder  too  shorter  than  the  middle.  Tarsus 
longer  than  either  of  the  toes;  claws  strong,  very  slightly  curved; 
the  anterior  all  of  the  samo  length ;  the  hinder  one  longest.  (Sw.) 

The  only  species  is  0.  spinicaudue,  Temm.,  0.  Temminckii,  Vig. 
and  Horsf.  It  is  rufous  brown  above,  liueated  with  black ;  lessor 
coverts  of  the  wings  gray,  streaked  with  brown  ;  plumes  of  the  top 
of  the  head  slightly  prolonged  into  a  sort  of  false  crest,  which  is  how- 
ever but  little  apparent ;  tail  rounded,  of  a  tarnished  brown-colour, 
each  feather-stem  terminated  by  a  point  furnished  with  small  stiff 
bristle-like  appendages.  A  bright  orange  patch  covers  the  breast  of 
the  male,  which  part  is  white  in  the  female. 


Orthonyx  spinicaudus. 
Upper  figure,  male  ;  lower  figure,  female. 


M.  Lesson  states  that  this  bird  is  said  to  be  a  native  of  New 
Zealand.  A  specimen  in  tho  Museum  of  the  Linueau  Society  of 
London  was  presented  by  Mr.  Brown,  who  met  with  it  near  Hat  Hill 
in  18UL 
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Messrs.  Vigors  and  Jlorsfiold  spoak  of  this  genu*  ('  Linn.  Trans.,' 
vol.  xv.),  which  consists  of  the  single  species  above  noticed,  as  holding 
tho  same  place  iu  Australia  as  tho  true  Ccrthia  fills  in  the  ancient 
continent,  and  tho  numerous  group  of  JJendrocolnp!/:*,  Jlcrrn.,  in 
South  America.  They  observe  that  it  possesses  tho  strong  and 
lengthened  ihaftl  of  the  tail  feathers  which  mipport  the  typical  scan- 
Borial  birds  iu  climbing,  and  that  it  immediately  connects  tho  whole 
group  by  a  strong  affinity  to  tho  woodpeckers. 

Mr.  Swainson  ('  Classification  of  Birds,'  vol  i.)  describes  tho  bird  as 
rather  larger  than  a  sparrow,  but  with  tho  general  form  and  propor- 
tions of  Mamura,  except  in  the  tail,  the  rigidity  of  which,  he  remarks, 
would  imply  that  it  feeds  in  a  semiperpondicular  attitude. 

ORTHO'PTERA,  one  of  tho  orders  into  which  Insects  are  divided. 
This  order,  of  which  we  have  familiar  examples  in  the  common  Cock- 
roach (Blatiu),  the  House-Cricket,  and  the  Grasshopper,  is  distinguished 
by  tho  following  characters  : — The  superior  wings  are  semi-coriaceous, 
usually  displaying  numerous  ncrvures  in  a  longitudinal  direction,  and 
having  the  interspaces  filled  up  with  transverse,  or  reticulated,  smaller 
nervures  ;  the  anterior  portion  of  the  inferior  wings  is  generally  of  a 
different  substance  from  tho  posterior  portion,  the  nervures  are  more 
crowded,  and  in  character,  and  often  even  in  colour,  it  nearly  resembles 
the  anterior  pair  of  wings  ;  the  hinder  portion  of  these  wings  is  almost 
always  more  transparent,  and,  when  not  in  use,  is  folded  like  a  fan. 
The  superior  wings  often  overlap  horizontally,  as  in  the  cockroaches, 
but  in  many  species  they  meet  at  an  angle  like  the  roof  of  a  house,  as 
in  the  grasshoppers  and  locusts.  The  legs  in  some  are  formed  for 
running;  iu  others,  the  hinder  pair  of  legs  are  very  long  and  the 
thighs  of  these  legs  are  thick,  and  in  fact  formed  for  leaping.  The 
antennae  do  not  vary  much;  they  aro  usually  filiform;  in  many, 
extremely  long  and  slender,  in  which  case  they  are  composed  of  innu- 
merable minute  joints;  in  others,  they  are  shorter  and  thicker,  and 
the  joints  are  less  numerous  and  consequently  more  distinct.  The 
parts  of  the  mouth  aro  well  developed  and  approach  in  structure  those 
of  the  order  Colcoptera ;  they  are  usually  however  less  firm  and 
compact,  especially  the  labial  apparatus.  The  upper  portion  of  tho 
prothorax  is  generally  very  large.  The  metamorphosis  of  the  Orthop- 
tera  is  semi-complete,  that  is  to  say,  the  larvae  and  pupae  resemble 
the  perfect  insect,  excepting  that  in  the  larvae  there  are  no  wings,  and 
In  the  pupae  the  wings  are  in  a  rudimentary  state.  Some  species  how- 
ever in  the  perfect  state  are  wingless,  in  which  caso  it  is  extremely 
difficult,  and  perhaps  impossible,  to  distinguish  the  perfect  insect 
from  the  pupae  or  even  the  larvae. 

Latreille  divides  the  order  Orthoptera  into  two  sections,  to  which  he 
applies  the  names  Cursoria  and  Saltatoria,  or  runners  and  jumpers. 
In  the  Cwsoria  all  the  legs  are  usually  alike  and  fitted  for  running, 
and  they  are  thus  easily  distinguished  from  the  Saltatoria,  in  which 
the  hinder  legs  are  long  and  the  thighs  thick.  The  males  of  the 
species  belonging  to  the  second  section  have  the  power  of  producing 
a  shrill  noise,  but  this  is  not  always  effected  in  the  same  manner. 

To  the  section  Cursoria  belong  the  families  Forficulida;  (or  Earwigs) 
[Fobpiotjlid^;],  the  Blattidce  (Cockroaches)  [Blaitidje],  the  Mantidm 
(or  Mantis  tribe)  [Mantid.e],  and  the  Phasmidce  [Phasmid^:].  The 
section  Cwsoria  may  be  divided  into  three  families —  the  Gryllidce  (of 
which  the  Common  House-Cricket  affords  an  example)  [Grtllid.e'], 
the  Locustidoe  (Locusts),  and  the  Acridiidce  (or  Grasshoppers) 
[Locustid-ei]. 

The  principal  characters  of  these  families  are  given  under  the  proper 
heads  ;  they  may  be  distinguished  by  the  following  arrangement : — 

A.  Tarsi  3-jointed. 

a.  Abdomen  furnished  with  a  forcep-like  appendage  Forficididas. 

b.  Abdomen  without  forceps. 

*  Antennae  filiform  or  prismatic    .  .       .    .  Acridiida;. 

**  Antennas  very  long  and  setaceous  .       .       .  GryUidoe. 

B.  Tarsi  4-joiuted,  antennae  setaceous  .  .      .    .  Locustidoe. 

C.  Tarsi  5-jointed.* 

a.  The  prothorax  the  longest  of  the  three  thoracic 

segments   Mantid<c. 

6.  The  prothorax  the  shortest  of  the  three  thoracic 

segments   Phatmida. 

c  The  prothorax  broad,  more  or  less  rounded,  and 

generally  covering  the  head     ....  Blattida. 

ORTHOTOMUS.  [Sylvian.] 

CRTOLAN,  the  French  and  English  names  for  a  species  of  Bird 
belonging  to  the  family  Fringillidw,  much  esteemed  by  epicures  for 
the  delicacy  of  its  flesh  when  in  season.  It  is  the  tfortulamu  of 
Gesner  and  others,  Mdiaria  pinguescens  of  Frisch,  Embcriza  hortulana 
of  Linnaeus,  Ortolano  of  the  Italians  generally,  Tordino  Berluccio  of 
the  Venetians,  Garten  Ammer  and  Fellammer  of  the  Germans,  and 
Gerste  Kneu  of  the  Netherlander.  Willughby  writes  the  name 
Hortulane  ;  and  Montagu  terms  it  the  Green-Headed  Buuting.  [Embe- 

RIZID^i.] 

This  bird  is  found  in  the  south  of  Europe,  which  may  be  considered 

*  In  one  genus  which  is  placed  in  this  family  (Iletcronylartus),  the  posterior 
Ursi  have  only  three  joints. 
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the  summer  and  autumnal  head-quarters  of  the  Ortolan,  though  it  is  I 
a  summer  visitor  in  the  central  and  northern  parts.  In  Italy  it  is  said  ' 
to  be  common  by  Temminck  and  others.  Prince  C.  L.  Bonaparte 
states  that  it  is  found  in  the  Sabine  Mountains,  but  not  commonly,  in  j 
the  summer,  and  that  it  rarely  occurs  in  the  plain  of  Rome,  but  that 
it  is  frequent  in  Tuscany.  Lapland,  Russia,  Denmark,  Sweden,  and 
Norway  are  among  the  countries  visited  by  it.  In  these  islands  it 
seems  to  be  only  entitled  to  rank  as  an  accidental  visitor,  but  it  is  by 
no  means  clear  that  it  does  not  occur  more  frequently  than  is  generally 
supposed  :  for,  especially  to  an  unpractised  eye,  it  might  be  mistaken 
for  the  Yellow-Hammer,  and  in  some  states  of  its  plumage  for  other 
Buntings.  It  has  been  taken  in  the  neighbourhood  of  London  ;  and 
one  of  these  specimens  was  alive  in  1837,  in  the  aviary  of  the  Zoolo- 
gical Society  in  the  Regent's  Park.  Bewick's  figure  ('  Green-Headed 
Bunting,'  last  edition,  Supp.,  p.  24)  was  captured  at  sea  off  the  York- 
shire coast,  in  May,  1822.  In  southern  Europe  it  is  common  from 
May  to  August,  and  every  spring  and  autumn  may  be  observed  at 
Gibraltar  on  its  migration.  Mr.  Strickland  saw  it  at  Smyrna  in  April. 
North  Africa  is  its  winter  residence.  Colonel  Sykcs  notes  it  in  his 
'  Catalogue  of  the  Birds  of  Dukhun '  (Deccan). 

When  properly  fed,  for  which  purpose  there  are  large  establish- 
ments in  the  south  of  Europe,  where  they  are  placed  after  having  been 
trapped  and  furnished  with  plenty  of  millet-seed  and  other  grain,  till 
they  becomo  sheer  lumps  of  fat,  they  are  delicious  morsels.  Mr. 
Gould  states  that  this  ia  effected  in  Italy  and  the  south  of  France  in  a 
dark  room.  Prince  C.  L.  Bonaparte  says,  "  Nella  vicina  Toscana,  dove 
gli  Ortolani  sono  frequenti,  si  manteugono  nelle  Uccellicrc  illuminate 
giorno  e  notte  fmch6  restino  soffocati  dalle  pinguediue."  (In  the  neigh- 
bouring districts  of  Tuscany,  where  the  Ortolans  are  numerous,  they 
are  kept  in  aviaries  which  are  illuminated  day  and  night,  where  the 
birds  are  fed  till  they  arc  suffocated  by  their  fatness),  and  he  adds  the 
relishing  words,  "  came  squisita  "  (llesh  exquisite). 


Ortolan. 

Upper  figure,  male ;  lower  figure,  female.  (Gould.) 
ORTYGIS.  [TETRA0NID2E.] 

ORVET,  the  French  name  for  the  Blindworm  (Anguis  fvagilis  of 
Liunscus).  [Blindworm.] 

Messrs.  Dumeril  and  Bibron  (-'Histoire  des  Reptiles '),  who  place  the 
form  among  the  Scincoidcan  Lizards,  and  nest  to  Ophiodes,  state  that 
up  to  the  time  of  their  publication  all  authors  have  denied  an  external 
auditory  opening  to  the  Anguis  fragilis,  Linn.,  wherea?  this  Scin- 
coidean  has  one,  very  small  it  is  true,  but  distinct  nevertheless  when 
pains  are  taken  to  search  for  it,  even  without  the  aid  of  a  lens.  They 
state  that  this  orifice,  which  is  linear,  and  from  one  to  two  millimetres 
in  length,  is  situated  behind  the  commissure  of  the  lips,  at  a  distance 
equal  to  the  length  of  the  muzzle;  sometimes  it  is  uncovered,  some- 


times it  is  hidden  under  the  scales ;  and  in  the  latter  case  they  must 

be  raised  before  it  is  perceptible.  [Ophidia.] 
ORYCTEROPUS.  [Aard-Vark.] 
ORYX.  [Antilope;e.] 

ORY'ZA,  a  genus  of  Plants  belonging  to  the  natural  order  of  Grasses. 
It  is  the  name  by  which  rice  was  known  to  the  Greeks  and  Koinans, 
and  which  has  been  adopted  by  botanists  as  the  generic  name  of  the 
plant  yielding  that  valuable  grain.  The  Greek  name  would  appear  to 
be  derived  from  the  Arabic  Aruz,  and  this  is  allied  to  Uri,  the  Telinga 
name  of  cultivated  sorts ;  but  the  Sanscrit  names  are  Unoo,  Dhanya, 
andVrihi;  the  wild  kind  being  called  Nivara,  while  tho  great  tanks 
are  called  Erays  in  the  Tamul  language.  The  European  names  are 
evidently  all  derived  from  the  same  sources,  but  the  name  Paddy  is 
applied  to  the  rice  in  its  natural  state,  or  before  being  separated  from 
tho  husk.  The  natives  of  India  call  it  Dhan  in  this  state,  as  well  as 
the  plant,  and  the  rice  itself  is  called  ChanwuL 

The  genus  Oryza  has  two  glumes  to  a  single  flower ;  pales  two, 
nearly  equal,  adhering  to  the  seed;  stamens  six,  and  styles  two. 
Dr.  Roxburgh  describes  two  species;  one,  0.  saliva,  distinguished  by 
its  diffuse  panicle ;  the  other,  0.  coarctata,  has  the  panicle  contracted, 
the  valvulets  of  the  calyx  subulate,  and  the  leaves  culm-clasping. 
This  species  is  a  native  of  the  delta  of  the  Ganges,  and  was  first  dis- 
covered there  by  Dr.  Buchanan  in  1796,  but  was  not  found  to  be 
applied  to  any  use. 

The  Common  Rice,  0.  saliva,  unlike  many  long  cultivated  grains,  is 
still  found  in  a  wild  state  in  and  about  the  borders  of  lakes  in  the 
Rajahmundry  Circars  of  Hindustan,  though  never  cultivated,  because 
the  produce  is  said  to  be  small  compared  with  that  of  the  varieties 
in  cultivation.    [Rioe,  in  Arts  and  Sc.  Div.] 


Common  Bice  (Oryza  sativa). 
a,  panicle  of  the  rice-plant,  with  ripe  grains  ;  b,  a  single  grain  enveloped  in 

its  husk  and  awncd. 

OSCILLATORIA.  [Alga] 
OSIER.  [Salix.] 

OSMAZOME,  a  name  given  by  Thenard,  and  adopted  by  most 
chemists,  to  a  spirituous  extract  of  meat ;  according  to  Berzelius  it  is 
not  a  peculiar  substance,  but  a  mixture  of  several  different  bodies, 
among  which  are  lactic  acid  and  lactates.  In  the  opinion  of  Berzelius 
the  name  ought  to  be  abandoned.  According  to  the  experiments  of 
Chevreul  however  Osmazome  contains  a  peculiar  substance,  to  which 
he  has  given  the  name  of  Creatin  (from  Kpias,  flesh). 

Creatin  is  solid,  inodorous,  insipid,  colourless,  and  ha3  a  pearly 
lustre;  it  does  not  act  upon  test  papers,  and  crystallizes  in  right 
prisms.    Its  specific  gravity  varies  from  P35  to  PS1.    When  heated 
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it  crackles,  loses  water  at  212°,  and  molts  without  being  discoloured  ; 
but  on  continuing  the  heat  it  decomposes,  yielding  ammonia.  At 
05°  Fahr.,  100  parts  of  water  dissolve  about  1'2  part;  this  solution 
is  scarcely  at  all  acted  upon  by  saline  or  metallic  substances.  T ho 
solution  slowly  decomposes,  exhaling  a  distinct  ammoniacal  odour  and 
becoming  turbid.    Alcohol  and  most  acids  also  dissolve  it. 

OSMERUS.  [Salmonidje.] 

OSMIUM.  [Platinum.] 

OSMUNDA,  a  genus  of  Plants  belonging  to  the  natural  order  FiUeet, 
and  to  the  sub-order  Osmundacew.  It  has  clustered  theca)  arranged 
in  a  branched  spike  terminating  the  frond. 

0.  regalis,  the  Flowering  Fern,  has  bipinnftte  fronds,  pinnules  oblong, 
nearly  entire,  dilated,  and  slightly  auricled  at  the  baso;  the  clusters 
panieled,  terminal.  This  fern  is  a  native  of  Great  Britain  in  boggy 
places,  and  often  attains  a  height  of  from  1  to  8  feet.  It  is  v<  ry 
common  in  many  parts  of  England,  and  especially  on  the  lakes  of 
Killarney  in  Ireland.  It  is  common  throughout  Europe,  and  a  plant 
of  the  same  name  is  found  in  the  United  States. 

(llabington,  Manual  of  British  Botany ;  Newman,  British  Ferns.) 

OSPREY.  [Falconida:.] 

OSSEOUS  BllliCCIA.    [Ossiferous  Breccia.] 

OSSIFEROUS  BllliCCIA,  OSSIFEROUS  CAVERNS.  The  exist- 
ence of  large  fissures  and  caverns  in  rocks  is  a  fact  known  to  miners 
and  quarrymeu  in  all  parts  of  the  world ;  that  these  cavities  are 
frequently  filled  with  stalactitical  sparry  and  earthy  accumulations, 
and  sometimes  with  the  bones  of  animals,  is  another  fact  on  which 
modern  geologists  have  based  a  long  train  of  ingenious  inferences. 
Fully  to  examine  these  facts  and  inferences  would  be  to  discuss  one 
of  the  most  comprehensive  and  unsettled  problems  of  geology.  It  is 
possible  however  to  present  in  a  small  compass  the  leading  conside- 
rations which  belong  to  the  subject. 

Great  fissures  and  caverns,  though  not  absolutely  confined  to  lime- 
stone rocks,  are  yet  by  far  of  most  frequent  occurrence  in  these  deposits. 
They  are  not  common  in  all  limestones,  but  have  certain  determinate 
relations  to  their  mass  and  tho  positions  which  they  occupy.  It  is 
peculiarly  in  thick  masses  of  limestone  (whether  maguesiferous  or 
purely  calcareous)  that  we  find  great  caverns  in  England,  Ireland, 
France,  Belgium,  North  Germany,  the  Tyrol,  Carinthia,  Italy,  Greece, 
North  and  South  Africa,  India,  Australia,  North  and  South  America. 
It  is  sometimes  observed  that  great  cavities  abound  in  limestone  rocks, 
not  so  much  at  as  near  to  points  and  liues  where  the  ordinary  position 
of  the  strata  is  violently  disturbed  by  great  faults,  and  axes  of  elevation 
and  depression.  Thus  the  numerous  caverns  of  Derbyshire  and  York- 
shire, and  of  the  Mendip  Hills,  are  situated  in  or  near  to  situations  of 
violently-disrupted  strata ;  and  by  accumulating  observations  of  this 
nature  we  gradually  come  to  perceive,  in  many  cases,  a  real  dependence 
of  the  chasms  in  the  rock  on  the  fractures  which  have  broken  it. 

But  there  are  few  caverns  or  great  fissures  all  whose  features  can 
be  thus  explained.  The  disturbance  has  not  so  often  produced  the 
caverns  as  the  conditions  necessary  for  their  production.  On  the 
contrary,  in  very  many  cases  we  perceive,  even  in  caverns  now  dry,  forms 
of  internal  surface  which  mark  the  decomposing  influence  of  air  and 
moisture,  and  the  erosive  power  of  running  water.  Through  many  of 
them  water  now  runs,  through  more  of  them  it  formerly  ran,  con- 
ducted into  these  subterranean  channels  by  the  fractured  condition  of 
the  strata.  The  great  caverns  of  the  Peak  at  Castleton  and  Buxton 
may  be  quoted  as  examples.  Other  caverns  occur,  nearly  or  entirely 
exempt  from  the  direct  influence  of  fractures  passing  through  them. 
Such  a  case  occurs  at  Kirkdale  in  Yorkshire;  a  cave  which  has  for 
great  lengths  an  even  floor  and  roof,  and  is  connected,  not  with  faults 
or  axes  of  movement,  but  with  great  joints  in  the  limestone.  This 
cave  has  been  traversed  by  water  conducted  by  these  joints.  Water 
dropping,  trickling,  or  running  through  the  fissured,  limestone  rocks, 
dissolves  (by  the  almost  constant  carbonic  impregnation  which  it 
derived  from  the  atmosphere  and  decomposing  vegetation)  its  calca- 
reous channels,  and  transports  away  to  the  surface  of  the  ground  the 
materials  of  petrifying  springs,  the  tufaceous  mounds  of  Matlock,  and 
tho  travertine  of  southern  Europe.  In  certain  classes  of  limestone 
rocks  there  is  reason  to  conjecture  that  the  caverns  have  not  been 
occasioned  by  violent  fractures,  nor  yet  by  the  influence  of  joints,  but 
that  they  are  a  part  of  the  original  structure  of  a  coral  reef  (in  which 
cavities  were  left  by  the  polypean  builders),  or  have  been  generated 
by  those  chemical  processes  which  we  have  as  yet  imperfectly  traced 
and  classed  as  metamorphic  effects.  This  may  be  the  case  in  certain 
magnesiferous  (dolomitic)  limestones  in  Derbyshire,  Francouia,  &c. 

In  regard  to  the  filling  of  these  cavities,  we  must  again,  in  a  great 
majority  of  instances,  appeal  to  the  action  of  water — an  inverse  action, 
new  circumstances  causing  water  to  deposit  where  once  it  excavated  ; 
or  an  indirect  action,  occasioning  new  accidents.  Stalactitical  depositions 
and  many  varieties  of  sparry  accumulations,  which  are  now  happening 
in  caverns  and  fissures,  exemplify  the  former  case  ;  and  as  an  instance 
of  the  latter,  we  may  describe  what  is  happening  on  a  part  of  the 
Yorkshire  coast.  Here  the  chalk  is  cavernous ;  the  caverns,  connected 
above  with  small  fissures  reaching  to  a  mass  of  diluvial  clay,  pebbles, 
&c,  are  continually  enlarged  by  the  waves  and  spray  of  the  sea ;  and 
sometimes  their  roof,  thus  weakened,  falls  in,  and  the  diluvial  masses 
from  above  pour  dowa  into  the  cave,  but  are  soon  removed  by  the 
agitation  of  the  tide. 


Another  instance  is  of  familiar  occurrence  in  tho  mining  districts  of 
tho  north  of  England,  whore  limestone,  more  or  less  cavernous  and 
fissured,  is  covered  by  shales  or  argillaceous  loadstones.  Near  tho 
edge  of  these  argillacoous  beds  many  rather  regular  pits  ('swallow- 
bolus')  occur,  through  which  the  surfaco  drainage  reaches  the  lime- 
stone, and  carries  into  its  cavities  Homo  of  tho  materials  which  aro 
dislodged  in  its  course. 

The  geologist  who  takes  into  consideration  tho  possible  origin  of 
caverns  in  limestone  from  original  hollows,  tho  influence  of  joint- 
fissuros,  and  the  effect  of  violent  displacements  —and  considers  further 
the  various  degrees  and  circumstances  of  their  communication  to  the 
surface,  tho  various  action  of  water  within  them,  their  level  in  relation 
to  that  of  the  sea,  and  the  nature  of  the  strata  or  other  matter  super- 
incumbent on  tho  limestone— will  be  at  no  loss  to  comprehend  how 
various,  complicated,  and  interesting  are  the  sparry  and  earthy  contents 
of  subterranean  cavities.  These  contents  have  in  some  cases  fallen  in, 
so  as  to  constitute  confused  heaps  or  masses  of  breccia ;  in  other  ewes 
they  have  been  drifted  by  water,  and  arranged  into  shallow  and  irre- 
gular beds  ;  and  in  addition,  certain  matters  have  been  dissolved,  and 
deposited  in  crystallised  and  stalagmitic  forms. 

The  occurrence  of  bones  in  these  breccias,  sediments,  and  stalag- 
mitic incrustations,  is  sometimes  to  be  explained  by  supposing  them 
to  have  fallen  with  tho  other  materials  of  breccia,  or  to  have  been 
drifted  with  sediments  by  water ;  but  in  a  considerable  proportion  of 
the  cases  which  have  been  examined  there  is  no  avoiding  the  conclu-ion 
that  animals  retired  by  choice,  or  through  fear,  or  were  dragged  by 
violence  into  these  cavities,  and  there  have  left  their  bones.  This 
conclusion,  established  by  the  sagacity  of  Buckland  for  the  hy;cua 
caves  of  Kirkdale  and  Torquay,  applies  to  the  numerous  bear  caverns 
of  the  Harz,  Franconia,  and  Westphalia,  and  to  some  caves  in  Brazil 
and  Virginia.  It  is  a  conclusion  of  the  highest  importance  in  geology 
and  zoology.  It  assures  us  of  the  habitat  of  many  extinct  races  ot 
quadrupeds,  and  thus  furnishes  authentic  data  for  a  survey  of  the 
geographical  distribution  of  Mammalia  in  one  definite  period  of  high 
antiquity,  under  physical  and  climatal  conditions  of  the  globe  much 
different  from  what  we  now  behold.  Thus  for  instance  we  find 
among  the  perished  races  of  British  quadrupeds  the  lion,  hyxna,  and 
bear;  the  elephant,  rhiuoceros,  and  hippopotamus;  the  urus  and 
the  elk. 

To  allow  of  the  introduction  of  these  animals  to  Britain,  we  must 
suppose  this  island  joined  to  the  continent;  to  allow  of  their  long- 
continued  existence  here  (which  the  phenomena  in  Kirkdale  cave 
substantiate),  we  must  suppose  certain  climatal  and  physical  conditions 
of  the  country,  and  certain  habits  of  life  among  the  animals.  Migra- 
tions may  be  supposed  for  the  deer  and  the  lion,  but  settled  abodes 
must  be  ascribed  to  the  hyajna  and  perhaps  to  the  PachydcrmaJa. 
The  extinction  of  these  animals  requires  other  admissions.  It  is  not 
a  local,  but  a  general  phenomenon,  extending  over  a  great  part  of  the 
northern  zones  of  the  world,  and  of  such  startling  magnitude,  as  to 
have  suggested  hypotheses  of  diluvial  catastrophes  and  glacial  periods 
to  geologists;  while  zoologists  may  perhaps  regard  it  as  a  great  example 
of  the  law  of  limited  duration  and  successive  predominance,  to  which, 
judging  from  the  whole  course  of  palceontological  discovery,  all  the 
races  of  the  animal  creation  are  made  subject. 

(Cuvier,  Osscmens  Fossilcs ;  Buckland,  Rcliquue  Diluviatue ;  Meyer, 
Pakeologica;  Owen,  On  British  Fossil  Mammalia,  in  Transaction*  of 
the  British  Association ;  Mantell,  Petrifactions  and  tlieir  Teachings  ; 
and  a  variety  of  Memoirs  by  different  authors  in  the  Transactions  and 
Proceedings  of  the  Geological  Society  of  London.) 

OSSIFICATION.  [Bone.] 

OSTRACEtE,  or  OSTREID.E,  a  family  of  Conchiferous  Mollusca, 
embracing,  according  to  some  authors,  the  following  genera,  Ostrea  (to 
which  the  common  oyster  belongs),  Anomia,  Placuna,  Pecten,  Lima, 
Spondylus,  and  Plicatula.  To  these  genera  are  sometimes  added 
Grypluca,  Exogyra,  Carolia,  Pododcsmus,  Placunanomia,  and  ^Enigma. 
PecUn  is  often  regarded  as  the  type  of  this  family.  [Pectixidj;.] 

OSTRACION.  [Scleroderma] 

OSTRACODA.  [Branchiopoda.] 

OSTRAPODA.    [BitAN'caioroDA ;  Extomostraca.] 

OSTKEA.     [PECTINID.E.]  1 

OSTRICH.  [StruthioniD-E.] 

OS'TRYA,  a  genus  of  Plants,  the  species  of  which  are  called  Hop 
Hornbeams.  They  derive  their  English  name  from  their  inflorescence 
consisting,  in  the  female,  of  scales  packed  closely  over  each  other  so  as 
to  resemble  very  much  the  head  of  a  hop,  and  to  its  foliage  being 
similar  to  that  of  the  hornbeam.  Two  species  are  known ;  the  one, 
0.  vulgaris,  a  native  of  the  South  of  Europe;  the  other,  0.  Virginica, 
of  the  United  States ;  these  are  possibly  mere  varieties  of  each  other. 
They  both  form  handsome  deciduous  trees,  usually  of  small  size, 
but  sometimes  acquiring  a  height  of  60  feet.  (Loudon,  Arboretum 
Britannicum.) 

OTARIA.  [Phocidjs.] 

O'TILOPHES  (Otilophi),  Cuvier's  name  for  a  group  of  Batrachian 
Reptiles  [Amphibia],  which  have  the  muzzle  angular,  and  the  head 
furnished  on  each  side  with  a  crest  which  extends  over  the  parotid 
portion. 

Bana  margaritifera  is  an  example  (see  cut,  coL  143).  It  inhabits 
Brazil,  where,  according  to  Seba.  it  is  called  Aquaqua, 
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OTOPTERIS. 


OVE/E. 
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Rana  margaritifera, 
a,  seen  from  above  ;  6,  placed  on  its  back  to  show  the  under  parts. 

OTIS.  [Bustard.] 
OTOCRYPTIS.  Dbaconina.] 
OTOLICNUS.  [Lemubid/e.] 
OTOMYS.  [Mubidje.] 

OTO'PTERIS,  a  geuus  of  Fossil  Ferns,  of  which  several  species 
have  been  described.  Its  distinguishing  character  is  to  have  simply 
pinnated  leaves,  whose  leaflets  are  auricled  at  the  base,  where  they 
join  the  rachis  by  a  narrow  stalk,  and  are  furnished  with  veins  which 
proceed  directly  from  the  base  to  the  apex,  without  any  attempt  at 


1,  Otoptiris  dul/ia  ;  2,  Qtopteris  obtusa  ;  3,  OtopUris  acuminata  f  4,  Otopteris 
cuneata. 


forming  a  midrib.  Five  species  are  known,  from  the  beds  above  tho 
coal-measures,  and  chiefly  from  the  lias  and  oolitic  formations,  of 
which  they  aro  a  characteristic  feature ;  these  are  0.  cuneata,  0.  Beanii, 
and  0.  acuminata,  from  the  Oolite,  0.  obtusa  from  the  Lias,  and  0. 
Dufresnoii  from  the  Now  Red-Sandstone.  There  is  moreover  an 
0.  dubia  from  the  Knowlesbury  Coal-Field,  and  an  0.  ovalis  from  the 
Scarborough  Oolite,  both  of  which  are  doubtful  species ;  the  latter 
in  particular  must  be  excluded  from  the  genus,  and  probably  belongs 
to  Neuropteris. 
OTTER.  [Lutba.] 

OTTRELITE  is  a  Mineral  occurring  in  small  rounded  brilliant 
plates,  with  a  perfect  basal  cleavage.  Colour  grayish  or  greenish. 
Streak  pale  green.  Fracture  uneven.  Scratches  glass  with  difficulty. 
Specific  gravity  4'40.  It  is  found  near  Ottrez  on  the  borders  of 
Luxembourg.    Its  analysis  by  Damour  gives — 

Silica  43-34 

Alumina  2463 

Protoxide  of  Iron  1672 

Protoxide  of  Manganese  8*18 

Water  656 

OTUS.    [Stbigidje.]   9843 

OUNCE.  [Felume.] 
OURARI.  [Stbychnos.] 
OURAX.  [Cbacid^e.] 

OVALIA.  [L.EMODIPODA.] 

OVE^E  (Gray),  a  sub-tribe  of  the  tribe  Bovina  and  family  Bovidce. 
It  includes  the  common  Sheep  and  allied  species.  The  following  is 
Dr.  J.  E.  Gray's  definition  of  this  family : — Forehead  flat  or  concave. 
The  horns  aro  more  or  less  spiral,  wider  than  deep  at  the  base,  and 
slightly  annulated  in  front  The  females  are  often  hornless.  The  skull 
has  a  more  or  less  deep  rounded  suborbital  pit,  without  any  fissure ; 
the  masseteric  ridge  ascending  high  before  the  orbit:  tho  auditory 
bulla  small ;  the  basioccipital  flat,  more  or  less  expanded  anteriorly 
by  the  extension  of  the  anterior  pair  of  tubercles,  the  posterior  ones 
small;  the  cutting- teeth  are  nearly  equal-sized  and  shelving;  and 
there  are  no  supplemental  lobes  to  the  grinders.  The  hoofs  are  trian- 
gular, and  being  shallow  behind,  they  have  distinct  interdigital  fossaa. 
Males  emitting  no  stench. 

The  genera  included  in  this  family  are  — 

1.  Ovis.    Crumen  distinct.    Tail  elongated.    Skin  covered  wiih 

wool  or  adpressed  hair. 

2.  Capbovis.    Crumen  distinct.   Tail  very  short.   Skin  covered 

with  thick  hair  which  conceals  the  wool. 

3.  Pseudois.    Crumen  none.    Tail  rather  elongated.  Forehead 

convex.    Skin  covered  with  thick  hair. 

4.  Ammotbagus.    Crumen  none.    Tail  rather  elongated.  Fore- 

head concave.  Skin  covered  with  short  hair,  and  elongated 
tuft  of  hair. 

Ovis  A  ries-  the  Common  Sheep,  is  subject  to  great  variation ,  and  many 
of  its  forms  have  been  raised  to  the  rank  of  species.  Dr.  Gray,  in  the 
'  British  Museum  Catalogue,'  enumerates  no  less  than  33  varieties  of 
this  species. 

In  the  Abts  and  Sciences  Division  of  this  work  an  article  is 
devoted  to  the  Sheep  as  the  subject  of  the  art  of  the  grazier.  "Wo 
here  present  a  few  of  the  varieties  which  are  more  interesting  to  the 
zoologist.  The  Sheep  is  one  of  those  animals  which  man  has  domesti- 
cated, and  which,  like  the  horse,  dog,  cat,  pig,  and  ox,  is  subject  to  the 
greatest  possible  variety.  These  varieties  have  been  often  described  as 
species ;  but  the  most  distinguished  zoologists  of  the  present  day 
regard  all  the  forms  of  Ovis  as  belonging  to  the  species  0.  Aries. 

The  following  is  a  list  of  the  varieties  from  the  '  British  Museum 
Catalogue ' : — 

1.  The  Spanish  Sheep.  It  is  the  Ovis  Hispanicus  of  Linn. ;  called 
also  the  Merino  Sheep  and  the  British  Middle-Wooled  Sheep. 

2.  The  Common  Sheep  (Ovis  rusticus,  Linn. ;  0.  Oallica,  Desm. ; 
O.  brachyurus,  Pallas  ;  0.  leptura,  Schreb.)  :  the  Hornless  Sheep 
(0.  Anglicana,  Linn.).  Of  this  variety  there  are  numerous  forms, 
such  as  the  Muggs  Sheep  and  Shetland  Sheep,  the  Southdown  Sheep, 
the  Old  Lincoln  Sheep,  the  Romney  Marsh  Sheep,  the  Cobwold  Sheep, 
the  New  Leicester  Sheep,  the  Cheviot  Sheep,  the  Old  Teeswater  Sheep, 
the  Improved  Teeswater  Sheep,  the  Dunky  Sheep,  the  Zetland  and 
Orkney  Sheep,  the  Welsh  Mountain  Sheep,  the  Soft-Wooled  Sheep  of 
Wales,  the  Wicklow  Mountain  Sheep,  the  Kerry  Sheep,  the  Exmoor 
Sheep,  the  Black-Faced  Sheep,  the  Black-Faced  Heath-Sheep,  and  the 
Rass  or  Roosh  (Ovis  Polii,  Blyth). 

3.  The  Barwall  Sheep,  Ovis  (Aries)  Bdrwdl,  Hodgson ;  Ovis  Barual, 
Hodgson;  0.  Ammonoides  var.  1,  Gray.    It  inhabits  Nepaul. 

4.  The  Huniah  Sheep  (Ovis  Hunia,  Hodgs.) ;  The  Hoonia,  or  Black- 
Faced  Sheep  of  Tibet.    Also  a  native  of  NepauL 

5.  The  Cago  (Ovis  Cagia,  Hodgs.) ;  the  Kago,  or  Tame  Sheep  of 
Cabul  region ;  the  Cago  Sheep  of  Gray.    A  native  of  Nepaul. 

6.  The  Seling.    A  native  of  Nepaul. 

7.  The  Curumbar  Sheep  of  Mysore. 

8.  The  Sheep  called  Garar  in  India, 

9.  The  Dukhun  Sheep. 

10.  The  West-Indian  Sheep. 


OVUAi. 


OVK/K. 
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11.  Tlic  Brazilian  Sheep. 

12.  Tho  Demerara  Sheep. 

13.  The  South  American  Sheep  {Ovis  Aries,  Ronggei-). 

14.  The  Smooth-Haired  Sheep  (0.  Africanus,  Kay;  0.  Mlhiopica, 
Charlet ;  0.  A fricana,  Sloane). 

15.  Tho  African  Sheep  (0.  Quinc.cims  ;  A.  longvpes,  Desni.;  Caper 
Mambrinus) ;  the  Sheep  of  Sahara. 

10.  Tho  Guinea  Sheep  (Belicr  et  Brebis  des  hides,  Buffon ;  0.  A. 
Quineensis,  Schreb.). 

17.  The  Morvant  de  la  Chine,  Buffon. 

18.  The  Shaymbliur  Sheep  of  Mysore. 

19.  The  Sheep  of  Zeyla,  of  Buckingham. 

20.  The  Fezzan  Sheep,  of  Bennett,  from  Tripoli. 

21.  Tho  St.  Helena  Sheep. 

22.  The  Marocco  Sheep  (0.  A.  Numidce,  H.  Smith). 

23.  The  Congo  Sheep  (0.  A.  Congcnsis,\l.  Smith). 

24.  The  Angola  Sheep  (0.  A.  Avgolcnsis,  H.  Smith). 

25.  The  Zeuu  or  Goitred  Sheep  (0.  A.  Steatinion,  H.  Smith). 

26.  The  Ixalus  {Ixalus  probafon,  Ogilby ;  0.  Ixahm,  Sundevall). 

27.  The  Cretan  Sheep  (0.  Slrepsiceros,  Kay;  O.  A.  Strepsiccros, 
Schreb. ;  0.  Cretensis,  Jonst. ;  Capra  Cretensis,  Brisson  ;  Slrepsiceros 
Cretica,  Besch. ;  Belier  et  Brebis  de  Valachie,  Buffon  ;  Zackl  of  the 
Austrians  ;  Wallachian  Sheep  of  Bewick). 

28.  The  Long-Tailed  Sheep  of  Russia  (0.  lonyicaudalus,  Brisson ; 
0.  Dolichwa  sen  Tscherkessica,  Pallas). 

29.  The  Broad-Tailed  Sheep  (0  lalicaudatus,  Erxl.,  Geoff., 'Mem. 
Egypt/;  Lesson,  '  Comp.  Butfon,'  x.  312 ;  0.  laticauda  platyceros  s. 
Arabica,  Linn. ;  0.  Turcica,  Charlet;  O.  cauda  obesa,  Ludolf).  It  is 
a  native  of  Barbary.  There  are  several  forms  of  this  variety,  of  which 
the  following  are  most  prominent  : — The  Fat-Rumped  Sheep  (0.  Stea- 
topyga,  Pallas ;  the  Tartarian  Sheep  of  Bewick) ;  the  Persian  Sheep 
(O.  A.  ecaudatus,  Geoff.);  the  Fat-Tailed  Sheep  (0.  A.  macrocercus, 


C.  Musimon,  tho  Moufflon.  TIuh  animal  has  a  multitude  of  WHO- 
Bjmii  It  in  tho  Capra  Amman  of  Linnaeus,  and  the  Ovis  Musimon 
Dad  0.  Musmon  of  other  authors.  It  is  the  Wild  Sheep  and  Siberian 
Goat  of  Pennant.    It  is  found  in  Cyprux,  Cflndla,  and  Corsica. 
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Fat-Tailed  Sheep  {Ovis  Aries  macrocercus). 

Schreb.) ;  the  Aora  Fiyel,  or  Abyssinian  Sheep ;  the  Bucharian  Sheep 
(0.  Bucharica,  Pallas);  the  Tibetan  Sheep  (0.  Thibelaniis,  Fischer); 
the  Cape  Sheep  (0.  Capensis,  Erxleb.) ;  the  Sheep  of  Belkah. 

30.  The  Many-Horned  Sheep  (O.  polyceratus,  Linn.).  It  is  also 
called  the  Four-Horned  Ram,  and  the  Dumba  Sheep.  It  is  a  native 
of  Nepaul. 

31.  The  Puchia,  or  Hindustan  Dumba  (0.  puchia,  Hodgson). 

32.  The  Short-Tailed  Sheep  (O.  brachyura  borealis,  Pallas).  It  is 
a  native  of  Northern  Russia. 

33.  The  Sheep  of  Tartary.    They  are  said  to  eat  bones  like  a  dog. 

The  genus  Oaprovis  embraces  tho  following  species  : — 

C.  Vignei,  the  Sh.i,  or  Koch.    It  is  the  Mountain  Sheep  of  tho 

north  of  India,  and  is  found  in  Tibet. 

C.  orientalis,  the  Armenian  Sheep.    It  is  the  jBgoccros  Musimov,  of 

Pallas  ;  the  Ovis  Musimon  of  Brandt.    It  is  a  native  of  Armenia. 
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Moufflon  {Caprovis  Musimon). 

C.  Ammotragus,  A.  Tragelaphus,  the  Aoudad  of  the  Moor3  of  Barbary, 
and  the  Kebsch  of  the  Arabians,  is  a  native  of  North  Africa. 


Kebsch  (P.  Ammotragus). 

C.  Canadensis,  the  Taye  or  Big  Horn.  It  is  the  Ovis  montanus  of 
Geoffroy;  and  a  variety,  the  0.  Californiana  of  Douglas.  Dr.  Gray 
says  it  is  probably  the  same  as  the  Amnion  of  Northern  Siberia. 

Thtre  is  only  one  species  of  Pseudois,  the  P.  Nahoor,  the  Nahoor 
Nervate  or  Sna.    It  is  a  native  of  Nepaul. 

C.  ArgaHs,  the  Argali.  It  is  the  jEgoceras  Argali  of  Pallas,  and 
often  confounded  with  the  former.  It  is  a  native  of  Siberia.  Dr.  Gray 
says  of  this  species — 

"  The  Nyens  or  Bumbheras,  or  Wild  Sheep,  seldom  or  never  cross 
the  Hemachal,  the  Indian  side  of  which  range  is  the  special  habitat  of 
the  Nahoors,  while  to  the  north  and  west  beyond  Thibet  our  animal 
is  replaced  by  other  species,  so  that  Thibet  may  be  considered  as  the 
special  habitat  of  one  species  (Ovit  Ammonidcs),  and  the  plateaus 
north  of  Thibet  as  far  as  the  Altai  of  another  {Ovis  Ammon),  cited  as 
types  of  the  true  ovine  form  ;  and  it  may  be  added,  that  the  sis  sorts 
of  tame  sheep  of  Thibet  and  the  Sub-Himalayas  all  without  esception 
exhibit  the  essential  characters  of  that  form. 

"There  are  several  species  that  nay  be  confounded  under  this 
head  :  the  Siberian  Argali  is  found  in  the  most  northern  part  of  that 
country,  and  it  is  probably  different  from  the  Himalayan  animal :  but 
I  have  not  been  able  to  discover  ;<ny  difference  between  the  specimen 
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Arpali  [Caprovii  Argalit). 


received  from  Mr.  Hodgson  aud  those  which  were  sent  from  Siberia 
by  the  Russian  naturalist." 
OVIBOS.  [Bovim?.] 

OVI'PAROUS.  An  animal  is  said  to  be  oviparous  when  the  ovum, 
or  egg,  is  excluded  from  the  body  entire,  and  hatched  after  such  exclu- 
sion.   Birds  and  the  great  majority  of  reptiles  are  oviparous  animals. 

OVIS.  [OVE.E.] 

OVOVIVTPAROUS.  An  animal  is  said  to  be  ovoviviparous  when 
the  egg  is  hatched  within  the  body,  and  the  young  one  is  excluded 
alive.  Thus,  among  the  Reptiles,  the  young  of  the  Lizard  known  by 
the  name  of  Zootoca  vivipara  (the  Viper,  the  Rattlesnake,  and  the 
Blindworm),  are  hatched  before  they  are  excluded  from  the  body,  and 
not  long  before  such  exclusion  ;  indeed  it  is  probable  that  the  rupture 
of  the  egg  takes  place  during  the  parturition.  The  Monotremes 
(Echidna  and  Ornithorhynchus)  and  the  Marsupiata  are  examples  of 
ovoviviparous  mammiferous  quadrupeds. 

OVULE.  [Seed.] 

OVULUM.  [Ctpr^id^;.] 

OWL.    [Bubo;  Stbigida] 

OX.  [Bovidje.] 

OX-EYE.  [Chrysanthemum.] 

OXHAVERITE,  synonymous  with  ApopJu/llite.  [Apophtllite.] 
OX-HOOF.    The  leaves  of  species  of  Caulotrelus  and  Batihinia  are 
thus  called  in  Brazil,  where  they  are  used  as  mucilaginous  remedies. 
OX-LIR  [Primula.] 
OX-TONGUE.  [Helminthia.] 

OXALIDA'CE^E,  Wood-Sorrels,  a  natural  order  of  Polypetalous 
Exogenous  Plants  with  a  superior  ovary,  a  small  number  of  hypo- 
gynous  stamens,  which  are  usually  monadelphous,  and  distinct  styles. 
Their  fruit  contains  five  cells,  in  which  there  are  numerous  seeds, 
occasionally  expelled  with  violence  by  a  sudden  contraction  of  the 
sides  of  the  pericarp.  The  order  is  so  very  nearly  allied  to  Geraniacece 
that  it  can  hardly  be  considered  distinct.  The  genus  Oxalis  itself  is 
called  Wood-Sorrel,  from  the  acidity  of  the  leaves  and  the  natural 
habitation  of  the  European  species  in  a  wild  state  ;  it  is  however  most 
common  at  the  Cape  of  Good  Hope,  where  the  species  are  extremely 
ornamental.  In  the  East  Indies  the  genus  Averrhoa  produces  a  fruit 
(the  Carambola  or  Blimbing),  used  for  pickling  and  preserving ;  but 
its  extreme  acidity  renders  it  unsuitable  to  many  persons.  Our 
Oxalis  Acetosella,  or  Common  Wood-Sorrel,  has  been  supposed  to  be 
the  true  Shamrock  of  the  Irish,  instead  of  the  trefoil  to  which  the 
name  is  more  commonly  applied.  In  the  tropical  parts  of  India  is 
an  annual  Oxalis,  called  0.  sensitiva  in  consequence  of  its  pinnated 
leaves  being  irritable  like  the  sensitive  plant ;  it  has  been  lately  ascer- 
tained that  the  European  trefoil-leaved  species  have  the  same  property, 
only  in  a  more  feeble  degree.  ('  Bulletin  de  l'Acade'mie  Royale  de 
Bruxelles,'  vol.  vi.,  No.  7.)  This  phenomenon  is  most  conspicuous  in 
a  hot  sunny  day. 

O'XALIS  (from  o£vs,  sharp,  acid ;  the  leaves  have  an  acid  taste),  a 
genus  of  Plants  belonging  to  the  natural  order  Oxalidcce  or  Oxalidaccoz. 
It  has  4  sepals  connected  below,  and  5  petals  which  are  likewise  fre- 
quently connected  below.  The  stamens  are  10  in  number,  and  mona- 
delphous ;  the  5  outer  ones  shorter  than  the  rest.  The  styles  5,  and 
the  capsules  oblong  and  5-cornered. 

0.  A  cetosella,  Common  Wood-Sorrel,  is  a  small  perennial  plant  with 


a  subterranean  rootstock  consisting  of  many  scaly  joints;  the  leaves 
are  ternate,  leaflets  obcordate  and  having  the  peduncles  longer  than 
the  leaves,  with  two  scaly  bracts  at  about  the  middle ;  the  corolla  is 
about  4  times  as  long  as  the  calyx,  and  of  a  white  colour  beautifully 
veined  with  purple.  Mr.  Curtis  remarks  that  the  leaves  are  often 
purplish  beneath,  and  that  the  fruit  darts  forth  its  seeds  at  the  smallest 
touch  when  ripe.  This  species  of  wood-sorrel  has  a  pleasant  acid 
tast<%  dependent  on  the  presence  of  oxalic  acid,  and  u  frequently  used 
in  salads;  its  flavour  approaches  near  to  that  of  lemons  or  tartaric 
acid,  with, which  its  medicinal  effects  also  correspond,  as  it  is  esteemed 
a  refrigerant  antiscorbutic  and  diuretic.  The  expressed  juice  of  this 
species,  evaporated  and  set  in  a  cool  place,  affords  a  crystalliue  salt, 
which  may  be  used  whenever  vegetable  acids  are  wanted.  It  is  sold  in 
the  shops  under  the  name  of  Essential  Salts  of  Lemons,  and  is  employed 
to  take  iron-moulds  and  ink-spots  out  of  linen. 

0.  corniculala,  Horned  Wood-Sorrel,  has  a  decumbent  stem,  branched 
and  rooting ;  the  leaves  are  ternate  with  obcordate  leaflets ;  oblong 
stipules  united  to  the  base  of  the  petioles ;  the  peduncles  are  two- 
flowered,  and  shorter  than  the  leaves.  It  is  a  native  of  Europe,  parti- 
cularly in  Spain,  Italy,  and  Greece,  as  well  as  of  Japan,  Mexico,  North 
America,  and  England.  The  flowers  are  yellow.  The  flowers  of  the 
North  American  plant  are  larger  than  the  European. 

0.  violacea  is  a  North  American  species. 


Oxalis  violacea. 


1,  the  stamens  and  styles  after  the  calyx  and  corolla  have  been  removed; 
2,  the  ovary  -with  the  five  distinct  styles;  3,  a  transverse  section  of  an  ovary. 


OXYBKMJS. 


0.  stricla  has  an  erect  leafy  stem,  umbelliferous  peduncles  rather 
•hortor  than  the  leaves.  It  is  a  native  (if  North  America,  and  it 
naturalised  in  Cornwall  and  Devonshire  in  England.  The  flowers  are 
yellow  and  about  the  sizo  of  those  of  0.  comicvilata.  Browne  says, 
this  plant  is  also  a  native  of  Jamaica,  and  lie  recommends  it  as  a 
pleasant  cooler  and  diuretic;  formerly  it  was  given  in  inflammatory 
cases,  but  has  boen  superseded  by  tho  moro  agreeable  fruit-acids  which 
are  now  cultivated  in  the  West  Indies.  Professor  Morren  of  Li6ge 
attributes  to  this  species  of  O.raiis  the  peculiar  properties  of  a  sensitive 
plant.  He  also  observed  the  same  movements  in  0.  Acctosella  and  0. 
corniculata,  and  some  other  species.  The  0.  sensiliva,  called  by  iJe 
Candolle  Biophytum  on  account  of  its  sensitive  properties,  has  long 
been  known  to  possess  this  quality.  Tho  whole  genus  of  Oralis  is 
curious  and  beautiful,  and  well  worthy  cultivation.  There  are  above 
220  species  described,  which  are  distributed  in  every  quarter  of  the 
globe. 

(Don,  IHchlamydcous  Plants;  Babiugton,  Manual  of  British  Botany ; 
Liudley,  Flora  Mcdica.) 
OXYBELUS.  [Nyssonid^.] 

OXYCOCCUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Ericaceae. 

0.  palustris,  the  English  Cranberry,  is  found  wild  abundantly  in  the 
fens  of  Norfolk,  Lincolnshire,  and  many  other  parts  of  England, 
always  by  the  side  of  little  rills,  and  not  among  stagnant  water ;  it  has 
slender  trailing  thread-like  shrubby  shoots,  clothed  with  tiny  linear 
leaves,  and  has  a  5-parted  pink  corolla  with  the  segments  sharp- 
pointed  and  turned  back.  Tho  fruit  is  a  round  austere  red  berry, 
which  makes  excellent  tarts  and  one  of  the  many  kinds  of  marmalade. 
The  Russian  cranberries  of  the  shops  are  borne  by  this  species.  They 
are  not  gathered  till  after  the  disappearance  of  winter.  Near  St.  Peters- 
burg the  cranberry  plant  is  60  common,  that  the  snow  is  stained 
crimson  by  the  berries  crushed  to  pieces  by  the  passage  of  sledges 
over  them. 

0.  macrocarpus,  the  American  Cranberry,  is  very  like  the  other,  but 
its  leaves,  flowers,  and  fruit,  are  larger ;  and  the  latter  has  a  more 
medicinal  taste.  It  is  imported  from  the  United  States,  in  hogsheads, 
in  considerable  quantity,  and  used  for  the  same  purposes  as  the  other; 
but  it  is  considered  of  inferior  quality.  [Vaccinium.] 

OXYLOPHUS.  [C0CULIM5.] 

OXYNASPIS.  [ClRRIPEDIA.] 

OXYNO'TUS.  [Laniadjs.] 

OXYRHYNCHS,  a  name  given  by  M.  Latreille  to  a  great  division 
of  Brachyurous  Crustacea,  consisting  of  the  Maiadw,  the  Oxystomes, 
and  many  of  the  Anomura  (Anomoures).of  M.  Milne-Edwards.  The 
latter  zoologist  however  remarks  that  as  the  classification  in  which 
the  term  was  employed  has  been  long  abandoned  even  by  its  author, 
he  (M.  Milne-Edwards)  had  thought  that  it  would  not  be  inconvenient 
to  apply  it  to  another  family,  and  so  avoid  the  necessity  of  adding  a 
new  name  to  zoological  nomenclature. 

The  natural  group  to  which  M.  Milne-Edwards  applies  the  name 
'Oxyrhinque,'  is  that  which  presents  a  nervous  system  more  centralised 
than  he  has  as  yet  discovered  among  the  Crustaceans,  and  it  is  prin- 
cipally for  that  reason  that  he  places  the  Oxyrhynchs  at  the  head  of 
the  series  formed  by  these  animals.  In  fact,  he  observes,  the  different 
medullary  ganglions. of  the  thorax  do  not,  in  this  instance,  form  more 
than  a  single  solid  mass  in  the  form  of  a  disc,  whilst  in  the  other 
Decapods,  of  which  the  internal  anatomy  is  known,  these  same 
ganglions  remain  more  or  less  distinct,  and  only  unite  so  as  to  form  a 
circular  ring.  In  many  of  the  Oxyrhynchs  M.  Milne-Edwards  has 
also  remarked  that  the  two  portions  of  the  liver,  instead  of  being 
completely  separated  as  in  the  other  Decapods,  are  united  on  the 
median  line  by  an  unequal  lobe  :  this  viscus  is  well  developed  and 
extends  over  a  great  part  of  the  vault  of  the  branchial  cavity.  The 
number  of  branchiae  is  always  nine  on  each  side  of  the  thorax ;  seven 
of  these  organs,  the  last  of  which  is  inserted  above  the  third  foot,  are 
very  much  developed,  and  rest  on  the  vault  of  the  sides,  whilst  the 
two  others  are  often  reduced  to  the  rudimentary  state,  and  are  hidden 
at  the  base  of  the  first.  Lastly,  the  vault  of  the  respiratory  cavity 
is  but  slightly  elevated,  and  throughout  its  extent,  nearly  comes  in 
contact  with  the  upper  surface  of  the  branchiae.  The  rest  of  the 
internal  organisation  offers  nothing  peculiar. 

tut  the  same  assertion  cannot  be  made  with  regard  to  the  external 
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organisation  of  these  animals.  The  geii'-ral  form  of  their  body 
approximates  to  that  of  a  triangle,  of  which  the  bad!  in  rounlod  and 
turned  ba'  kwardi.  The  fi  rst  pair  of  feet  are  generally  of  the  ttarno 
size  on  each  hMo  ;  but  their  dimensions  are  very  different  in  some 
species  and  alto  in  the  sexes.  Tho  succeeding  feet  are  often  of 
enormous  length,  ami  are  nearly  always  slender  and  cylindrical  ;  thU 
disposition  is  oven  carried  so  fur  in  some  of  tho  Oxyrhynchs  that  it 
has  obtained  for  them  tho  name  of  Sea-Spiders.  The  second  or  third 
last  pairs  are  sometimes  subcheliform ;  but  these  organ*  never  tako 
tho  form  of  natatory  fins,  and  in  general  those  of  tho  last  three  pairs 
diminish  gradually  it)  length. 

Tho  Oxyrhynchs  are  all  essentially  marine.  None  are  known  to 
live  in  fresh-water  or  to  frequent  the  shores  of  tho  sea  ;  but  all  inhabit 
great  depths,  and  are  generally  obtained  when  dredging  for  large  fish. 
Their  long  feet  would  convey  an  idea  of  nimbleness,  but  those  Cruitacea 
are  in  general  slow  in  their  motions,  and  soon  die  out  of  water.  No 
swimmers  are  known  among  them. 

OXYRHYNCHUS.  [Pwidm.] 

OXY'HIA,  a  genus  of  Plants  belonging  to  the  natural  order  Polygo- 
nacc(e  (?).  It  has  a  4-parted  perianth,  the  2  Interior  segments  larger; 
6  stamens ;  2  stigmas ;  a  l-seeded  nut,  compressed,  with  a  membranous 
wing,  larger  than  the  persistent  segments  of  the  perianth;  embryo 
central. 

0.  reniformis,  Mountain-Sorrel,  is  the  only  species.  It  is  found  on 
the  highest  mountains  of  Great  Britain,  and  is  an  inhabitant  of  Europe. 
It  is  the  O.  digyuia  of  many  botanists. 

(Babington,  Manual  of  British  Botany ;  Koch,  Flora  O'ennanica). 

OXYSTOMA,  or  OXYSTOMES,  a  name  applied  by  M.  Milne- 
Edwards  to  the  fourth  and  last  family  of  Brachyurous  Crustacea 
(type,  Leucosia,  Fabr.),  comprising  all  the  Crustacea  which  most 
resemble  the  type  in  their  general  organisation,  and  especially  in  the 
conformation  of  the  buccal  apparatus. 

The  apertures  for  the  passage  of  the  intromissive  organs  of  the 
males  are  hollowed  out  in  the  basilary  joint  of  the  posterior  feet,  as 
in  the  Oxyrhynchs  and  the  Cyclometopes.  The  disposition  of  the 
branchia)  is  also  nearly  the  same  as  in  the  last-named  group,  but 
sometimes  the  number  of  these  organs  is  less  considerable,  and  does 
not  amount  to  more  than  six  on  each  side.  In  most  of  these  crusta- 
ceans the  branchial  cavity  does  not  present  at  the  base  of  the  feet 
any  aperture  for  the  entrance  of  the  water  necessary  for  respiration, 
and  this  liquid  only  arrives  there  by  a  gutter  hollowed  out  on  each 
side  of  the  prelabial  space,  serving  as  a  passage  for  the  water  expelled 
from  the  branchial  cavity.  This  canal  is  very  long  in  nearly  all  the 
Oxystomes,  and  is  converted  into  a  species  of  tube  by  a  prolongation 
of  the  anterior  jaw  feet.  The  internal  soft  parts  have  not  as  yet  been 
discovered  to  present  any  particular  organisation.  M.  Milne-Edwards 
divides  the  family  into  the  following  tribes — the  Leucosiaus,  the 
Calappians,  the  Corystiaus,  and  the  Dorippiaus. 

The  Leucosiaus  embrace  the  following  genera: — Arcania,  Pkilyra, 
Myra,  Ilia,  Guaia,  Leucosia,  Persephona,  Nursia,  Ebalia,  Orcophorut, 
Iphis,  and  Ixa. 

The  Calappians  embrace  the  genera  Calappa  [Calappa],  Plalyinera, 
Mursia,  Orythia,  Matuta,  and  Ilepatus.  [Hepatus.] 

The  Corystians  include  the  following  genera: — Atelycyclus,  Thia, 
Polydectus,  Corystes  [Corystes],  Nautilocrystes,  and  Pseudocorystes. 

The  Dorippiaus  include  the  following  genera  : — Dorippe  [Dorippe], 
Cymopolia,  Caphyra,  and  Ethusa.  [Ethusa.] 

OXY'STOMUS.  [Sturnid.£.] 

OXYURA.    [Ducks,  col.  440.] 

OXYU'RUS  (Swainson),  a  genus  of  Birds. 

OYSTER.    [Pectin  idje.] 

OYSTER-CATCHER.  [Charadriadj:.] 

OYSTER-GREEN.  [Alqje.] 

OZOKERITE,  a  Mineral,  consisting  of  Carburet  of  Hydrogen. 
Colour  yellowish-brown  ;  translucent ;  has  a  slight  bituminous  odour, 
and  softens  by  the  heat  of  the  hand,  so  that  it  may  be  kneaded.  Fuses 
readily,  emitting  a  stronger  bituminous  odour;  burns  with  a  clear 
bright  flame  without  residue.  Insoluble  in  water,  only  slightly  in 
alcohol,  but  readily  in  ether  and  oil  of  turpentine.  It  is  found,  in 
considerable  masses  at  Slanik  in  the  Buchau  district  of  Moldavia,  aud 
is  used  for  fuel.  It  contains  Carbon,  85'204  ;  Hydrogen,  13"7S7.  It 
appears  to  be  similar  in  composition  to  Hatchetine. 


PACA.  [C(ELOGENYfl.] 

1     PACHYCEPHALA.  [Piprid.s.] 

PACHYCEPHALIAS,  Swainson's  name  for  the  Great-Headed 
Chatterers,  which  form,  according  to  his  first  arrangement,  the  second 
sub-family  of  the  Ampclida;  or  family  of  Chatterers,  and  are  placed 
between  Leiotrichanee  (Loug-Legged  Chatterers)  and  Bombycdimce 
(Swallow  Chatterers),  the  other  two  sub-families  being  the  Ampelinw, 
or  True  Chatterers,  and  the  Piprince,  or  Manakiu  Chatter  ers.  Of  these 


sub-families  he  considers  Leiotrichance,  Pachycephalia,  and  Bombycil- 
lina  to  be  aberrant. 

PACHYCO'RMUS  (Agassiz),  agenus  of  Ganoid  Fossil  Fishes.  [Fish.] 
PACHYDE'RMATA  (literally  Thick-Hides;   Dickhiiuter  of  the 
Germans;  Pachydermes  of  the  French),  the  seventh  order  of  Mam- 
malia according  to  the  system  of  Cuvier. 

The  first  family  of  Pachyderms  in  this  arrangement  consists  of  those 
which  have  a  proboscis  and  tusks,  aud  which  are  named  Proboscideans. 


Ul 


The  Proboscidean!?,  in  the  opinion  of  Cuvier,have  many  resemblances  T 
to  certain  Rodents ;  for  instance,  their  great  incisors  (so  to  speak)  or 
tusks ;  their  jaws,  which  are  often  formed  of  parallel  laminae ;  the 
form  of  many  of  their  bones,  &c.  The  whole  of  this  family  have  five 
toes  on  each  foot,  completely  formed  in  the  skeleton,  but  so  incrusted 
in  the  callous  skin  which  surrounds  the  foot,  thaUthere  is  no  appear- 
ance of  them  externally,  except  as  they  may  be  traced  by  the  nails 
attached  to  the  border  of  this  species  of  shoe.  The  canines  and 
incisors,  strictly  speaking,  are  wanting  ;  but  there  are  two  tusks  im- 
planted in  the  incisive  bones,  which  two  tusks  project  from  the  mouth, 
and  often  grow  to  an  enormous  size.  The  proportions  necessary  for 
the  alveoli  or  sockets  of  these  tusks,  render  the  upper  jaw  so  high, 
and  so  much  shorten  the  bones  of  the  nose,  that  the  nostrils  are  found 
in  the  skeleton  towards  the  upper  part  of  the  face  ;  but,  in  the  living 
animal,  they  are  prolonged  into  the  well  known  proboscis  or  trunk. 
[Elephant.]  The  parietes  of  the  cranium  contain  large  spaces  for 
rendering  the  skull  light ;  and  the  lower  jaw  has  no  incisors  ;  as  may 
be  seen  in  the  same  article.  The  intestines  are  voluminous,  the 
stomach  simple,  and  the  caecum  enormous.  The  mammae,  two  in 
number,  are  situated  on  the  breast ;  and  the  young  suck  with  the 
mouth,  and  not  with  the  trunk,  as  some  had  erroneously  supposed. 
The  only  living  genus  of  Proboscideans  is  Elcphas.  [Elephant.] 

The  other  genus  is  extinct,  and  consists  of  the  Mastodons.  [Mas- 
todon.] 

The  second  family,  the  Ordinary  Pachyderms,  have  either  four, 
three,  or  two  toes. 

I.  Those  which  have  the  toes  equal  are  in  some  sort  cloven-footed, 
and,  in  many  respects,  approximate  the  ruminants  in  the  skeleton  and 
in  the  complication  of  the  stomach. 

Living  genera,  Hippopotamus  [Hippopotamus]  and  Sua  (Linn.). 
[SUID.E.]    Extinct  genus  Anoplothei-ium.  [Anoplotherium.] 

II.  Those  which  are  not  cloven-footed  form  genera  which  very  much 
resemble  each  other  in  the  jaws,  in  having  on  each  side  seven  upper 
molars  with  square  crowns  and  various  projecting  lineaments,  and 
seven  lower  ones  with  a  double  crescent  on  the  crown,  the  last  of  all 
having  a  triple  crescent ;  but  their  incisors  are  different. 

Genera — Rhinoceros;  Hp-ax;  Palaotherium ;  Lophiodon ;  and 
Tapir.    [Rhinoceros;  Paljeotheiuum ;  Lophiodon;  Tapir.] 

The  third  family  consists  of  the  Solidunyula,  which  apparently 
have  but  one  toe  and  a  single  hoof  or  shoe  to  each  foot,  but  on  each 
side  of  the  metacarpus  and  the  metatarsus  are  bony  points  or  processes 
which  represent  two  lateral  toes. 

Genus  Equus,  Linn.  [Equid^e.] 

To  these  may  be  added  the  following  extinct  genera : — Chalicothe- 
Hum,  allied  to  the  Tapirs  [Tapir]  ;  Chceropolamus  [Sums];  Anthra- 
cotherium,  allied  to  Chceropotamus  and  Dichobunes  [Anthracotherium]  ; 
Elasmotherium,  placed  by  Fischer  between  Rhinoceros  and  Hyrax ; 
Ccelodonta,  arranged  by  Meyer  between  Rhinoceros  and  Dinotherium  ; 
Cainotherium,  placed  by  Meyer  between  Anoplothenum  and  Palceo- 
therium;  Adapts  [Adapis]  ;  and  Hippotherium,  an  animal  allied  to  the 
horse.  [Hippotherium.]  Dinotherium  is  considered  by  Professor 
Kaup  and  others  to  be  nearly  allied  to  the  Tapirs,  in  which  case  the 
extinct  animal  must  doubtless  find  a  place  among  the  Pachydermia. 
[Dinotherium  ;  Tapir.] 

PACHYMY'A  (J.  Sowerby),  a  genus  of  Fossil  Conchifera,  probably 
synonymous  with  Panopcea. 

PACHY'ODON,  a  genus  of  Fossil  Conchifera. 

PACHY'PTERIS  (Brongniart),  a  genus  of  Fossil  Ferns. 

PACHYRHIZUS.  [Dolichos.] 

PACHY'STOMA  (Guilding),  a  genus  of  Gasteropodous  Mollusca 
belonging  to  the  family  Ampullariada. 

PACHYTES,  synonymous  with  Spondylus. 
PACHYTHE'RIUM.    [Megatheriid^e  ] 
PA'CLITES  (De  Montfort),  a  genus  of  Belemnites. 
PACO.  [Llama.] 

PACTOLUS,  a  genus  of  Crustacea  belonging  to  the  tribe  Pacto- 
lians  of  Milne-Edwards.  This  tribe  belongs  to  the  Apterurous  family 
of  the  Anomurous  section  of  Crustacea.  The  other  tribes  belonging 
to  this  family  are  the  Dromians,  the  Homolians,  the  Rauinians,  the 
Porcellanians,  the  Hippians,  and  the  Pagurians.  The  Pactolians  are 
placed  between  the  Homolians  and  the  Raninians. 

Pactolus  has  the  following  generic  characters  : — First  joint  of  the 
external  antennas  long  and  cylindrical.  Feet  moderately  long  and 
rather  stout,  the  two  anterior  shorter  than  the  others,  not  terminated 
by  a  ruanus  or  pincers,  but  only  provided  with  a  simple  hooked  nail ; 
the  second  pair  terminated  in  the  same  way;  the  third  pair  unknown; 
fourth  and  fifth  pair  didactylous.  Carapace  triangular,  elongated, 
rather  convex  on  each  side  behind,  not  thorny  above,  and  terminated 
anteriorly  by  a  very  long,  sharp,  delicate  and  entire  rostrum,  similar  to 
that  of  the  Leptopodice.  [Macropodid.23.]  Abdomen  of  the  female 
composed  of  five  joints,  the  first  narrow,  the  three  following  transverse 
and  linear,  and  the  fifth  very  large  and  nearly  rounded.  Eyes  very 
large,  situated  behind  the  antennae,  always  projecting  from  their  fosset; 
a  single  point  behind  each  orbit. 

P.  Boscii.  Length  eight  liues,  nearly  two  of  which  belong  to  the 
rostrum,  which  is  furnished  with  small  spines  directed  obliquely  on 


the  sides ;  carapace  smooth,  brownish ;  feet  variegated  with  ruddy  and 
whitish.    Country  unknown. 


Pactolus  Boscii. 

PADDY-BIRD.  [Rice-Bird.] 
PADOLLUS.  [HALioTiDiB.] 

PAEDE'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Cinchonacem.  It  has  a  small  5-toothed  permanent  calyx,  a  funnel' 
shaped  corolla,  hairy  inside,  5-lobed,  and  with  a  plaited  aestivation. 
There  are  5  stamens,  sometimes  abortive ;  the  anthers  oblong,  nearly 
sessile  in  the  middle  of  the  tube.  The  style  is  not  protruded,  and 
the  stigma  bifid.  The  berry  is  small,  roundish,  and  globose,  tricelled, 
with  a  seed  in  each  cell.  The  flowers  are  small,  white,  and  usually 
unisexual. 

P.  fectida  has  a  woody  twining  stem,  round  and  smooth.  The 
leaves  are  oblong  or  lanceolate,  cordate  at  the  base,  and  glabrous.  The 
panicles  axillary,  terminal,  opposite,  short,  and  few-flowered.  The 
flowers  are  usually  of  a  deep  pink,  the  bracts  ovate,  the  calyx  5-toothed, 
the  corolla  with  a  long  tube  somewhat  gibbous  and  woolly  inside;  the 
limb  narrow  and  divided  into  5  cordate  crenulate  segments.  The 
berry  is  dry,  compressed,  having  5  lines  on  each  side,  1-celled,  and 
2-seeded.  The  seeds  are  smooth,  compressed,  enlarged  with  a  somewhat 
membranous  ring  all  round.  The  leaves  have  a  very  foetid  and 
alliaceous  odour  when  bruised,  yet  they  are  used  to  impregnate  baths, 
and  are  administered  in  a  decoction  medicinally  in  cases  of  retention 
of  urine  and  some  febrile  complaints.  According  to  Roxburgh  the 
root  is  used  by  the  Hindoos  as  an  emetic.  It  is  a  native  of  the  East 
Indies,  aud  of  Japan  and  the  Moluccas. 

P.  ternata  has  an  erect  smooth  trichotomous  stem,  with  triangular 
branchlets  ;  leaves  3  in  a  whorl ;  oblong-lanceolate  axillary  trichotomous 
corymbs,  shorter  than  the  leaves ;  the  limb  of  the  calyx  campanulate 
and  obscurely  5-toothed.  It  is  a  native  of  the  East  Indies  on  the 
mountains  which  border  on  Silhet.  The  flowers  are  rather  large, 
funnel-shaped,  white,  on  long  filiform  pedicels,  each  pedicel  having  a 
pair  of  linear  ciliated  bracts  above  the  middle.  The  flowers  are  said 
to  be  fragrant  when  fresh,  but  emit  a  very  offensive  smell  on  being 
steeped  in  water  after  they  have  been  dried. 

(Lindley,  Flora  Medica.)- 

PiEO'NIA  is  a  genus  of  Plants  belonging  to  the  natural  order 
Ranunculacea.  The  species  are  very  generally  cultivated  in  gardens  for 
the  sake  of  their  large  gaudy  flowers.  They  are  characterised  in  their 
order  by  a  permanent  leafy  calyx  of  5  unequal  sepals,  5  petals,  stamens 
whose  anthers  split  open  by  two  fissures  along  their  face,  a  fleshy 
elevated  disc,  and  from  2  to  5  many-seeded  carpels,  terminated  by  a 
fleshy  recurved  stigma.  Their  fruit  consists  of  leathery  follicles, 
splitting  on  one  side,  and  exposing  to  view  a  number  of  round,  black, 
shining-  seeds  adhering  to  a  crimson  placenta. 

P.  Moutan  is  a  shrub,  of  which  several  varieties,  with  beautiful 
whitish  flowers  stained  with  pink,  are  now  in  our  gardens.  Of  these 
the  most  showy  is  that  called  P.  papaveracea,  which  has  a  broad 
crimson  stain  at  the  base  of  each,  petal.  If  grown  on  the  north  side 
of  a  wall,  or  in  a  situation  where  it  is  but  little  exposed  to  the  sun  in 
the  early  part  of  the  day,  this  species  will  bear  the  open  air  of  England 
without  protection ;  but  it  sprouts  so  early  in  the  spring,  if  exposed 
to  the  sun,  that  it  is  very  liable  to  be  cut  off  by  the  late  frosts  of 
England.  It  is  a  native  of  China.  Of  the  other  species,  P.  Brownii 
and  P.  Californica  are  remarkable  for  being  the  only  species  inhabiting 
America;  they  are  natives  of  California  and  of  the  country  to  the 
northward,  aud  have  little  beauty  :  the  first  exists  in  our  gardens,  but 
is  extremely  rare.  The  rest  of  the  genus  consists  entirely  of  European 
and  Asiatic  plants,  which,  according  to  De  Candolle,  form  fifteen 
species  ;  but  there  can  be  no  doubt  that  the  greater  part  of  these  sup- 
posed species  are  mere  vaiieties,  chiefly  of  P.  officinalis,  P.  albiflora, 
P.  tenuifolia,  and  P.  peregrina. 

All  these  plants  are  liable  to  produce  double  flowers,  which,  by 
the  conversion  of  their  numerous  stamens  into  petals,  are  generally 
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extremely  beautiful  :  they  have  however  no  Hmell,  or  not  an  agreeable 
one.  Being  quito  hardy,  growing  readily  in  any  kind  of  noil,  and 
easily  multiplied,  either  by  seeds  or  by  division  of  tho  roots,  they 
are  generally  favourites  iu  gardens. 

All  the  Bpecies  have  an  acrid  prinoiplo  concentrated  in  their  roots 
and  seeds,  which  are  accordingly  emetic  and  cathartic  in  moderate 
doses.  They  were  formerly  iu  great  repute  as  a  modicino ;  and 
Diosoorides,  whose  Uatovia  was  probably  both  P.  officinalis  and  P. 
peregrina,  gives  no  fewer  than  sixteen  names  by  which  it  was  known. 

PiEONY.  [PiEONIA.] 

PA'GELLUS,  a  genus  of  Fishes  of  the  order  Acanlhopterygii,  and 
family  Sparida.  This  genus,  established  by  Cuvier,  contains  all  those 
gparoid  fishes  in  which  the  front  teeth  are  small  and  prickly,  and 
very  numerous ;  tho  molars  are  of  a  round  form,  and  there  are  some- 
times more  than  two  rows  of  them ;  but  the  two  outer  rows  in  these 
cases  are  always  much  the  largest.  The  foremost  teeth  form  a  dense 
mass,  and  are  compared  by  Cuvier  to  tho  bristly  points  of  the  carding- 
machine  used  in  combing  wool,  a  character  which  distinguishes  these 
fishes  from  those  of  the  genus  Pagrus,  in  which  the  foremost  teeth 
are  conical ;  the  molar  teeth  moreover  are  smaller  than  in  the  last 
mentioned  genus.  The  body  is  usually  of  an  elongate-ovate  and 
compressed  form,  and  the  dorsal  fins  are  continuous.  About  six 
European  and  five  extra-European  species  of  Pagellus  are  known. 
Two  speoies  occur  on  our  own  coast,  P.  erythrinus,  Cuv.  et  Val.,  tho 
Spanish  Bream,  which  is  of  a  fine  carmine  rod-colour  above,  passing 
into  rose-colour  on  the  sides  of  the  body,  and  tinted  with  silvery- 
white  beneath;  P.  ceutrodontus,  Cuv.  et  Val.,  the  Sea-Bream,  is  also 
known  by  the  names  of  the  Gilt-Head  and  Red  Gilt-Head.  The 
former  of  these  two  species  is  very  common  in  tho  Mediterranean, 
but  occurs  rarely  off  the  British  coast.  Mr.  Yarrell  states  that  he 
has  never  seen  above  two  or  three  specimens,  and  these  were  taken 
with  the  Sea-Bream,  which  is  also  common  in  the  Mediterranean,  aud 
by  no  means  uncommon  on  our  own  coast. 

The  following  is  the  description  of  the  Sea-Bream  giveu  by  the 
author  of  the  '  History  of  British  Fishes.'  The  jaws  are  short,  aud 
equal  in  length ;  the  eye  is  very  large,  irides  golden-yellow ;  the  head 
short;  the  line  of  the  profile  descends  rapidly;  cheeks,  operculum, 
and  iuteroperculum  covered  with  scales;  the  preoperculutn  and  part 
of  the  space  before  and  under  the  orbit  have  a  metallic  tin-foil  appear- 
ance :  two  narrow  stripes  are  observable  on  each  side  behind  the  head, 
and  these  meet  on  the  central  line  at  the  top ;  at  the  origin  of  the 
lateral  line,  behind  the  edge  of  the  operculum,  is  a  conspicuous  dark 
patch  made  up  of  small  spots ;  the  colour  of  the  body  is  reddish, 
tinged  with  gray;  lighter  on  the  sides,  which  are  golden-gray,  and 
marked  with  faint  longitudinal  bands,  which  extend  the  whole  length 
of  the  body :  the  belly  is  nearly  white,  and  the  dorsal  and  anal  fins 
are  brown,  each  appearing  as  if  lodged  iu  a  groove  from  the  rising 
edges  of  the  skin  and  scales  along  the  base :  the  pectoral  fins  and 
tail  are  red,  and  the  ventrals  are  gray. 

The  Sea-Bream  is  not  highly  esteemed  for  the  table.  It  i3  found 
most  abundantly  in  the  summer  and  autumn,  and  apparently  leaves 
the  coast  iu  the  cold  weather.  Mr.  Yarrell  moreover  states  that  the 
spawn  is  shed  in  the  beginning  of  winter  in  deep  water;  and  iu 
January  the  young  fish,  which  are  called  Chads,  of  about  one  inch  in 
length,  are  found  in  the  stomachs  of  large  fishes  taken  two  or  three 
leagues  from  land :  in  summer,  when  from  four  to  six  inches  long, 
they  abound  in  innumerable  multitudes,  and  are  taken  by  anglers  iu 
harbours,  aud  from  the  rocks ;  for  they  bite  with  great  eagerness  at 
any  bait,  even  of  the  flesh  of  their  own  species.  Tho  food,  both  of 
the  young  and  adult  fish,  is  not  however  confined  to  animal  substance, 
for  they  devour  the  green  species  of  sea-weeds,  which  they  bite  from 
the  rocks,  and  for  bruising  which  their  molar  teeth  are  well  suited,  as 
are  their  long  aud  capacious  intestines  for  digesting  them. 

The  Spanish  Bream  is  rather  more  slender  iu  its  form  than  the 
commoner  British  species,  the  eyes  are  smaller,  and  the  mouth  has  a 
wider  gape.  The  colouring  is  also  different ;  it  has  not  the  dark 
patch  which  is  observable  on  each  side  of  the  body  near  the  head  in 
the  Sea-Bream. 

PAGRUS,  a  genus  of  Fishes  belonging  to  the  family  Sparidce,  with 
the  following  characters  : — Four  or  six  strong  concave  teeth  in  front, 
supported  by  smaller  conical  teeth  behind  them,  with  two  rows  of 
rounded  molar  teeth  on  each  side  of  both  jaws.  [Pagellus.] 

P.  vulgaris  is  the  Braize  or  Becker  of  the  English  coasts.  It  is  also 
called  Pandora  and  King  of  the  Sea-Breams.  It  is  not  a  common  fish 
on  our  coasts,  and  is  easily  known  by  its  conical  teeth  aud  red  colour. 

PAGURIDyE,  or  PAGURIANS,  a  tribe  of  the  apterurous  section  of 
the  Anomurous  family  of  Crustacea,  composed  of  a  considerable  number 
of  species,  the  greater  part  of  which  are  remarkable  for  the  more  or 
less  complete  softness  of  the  abdomen,  the  want  of  symmetry  in  the 
appendages  of  this  part  of  the  body,  the  shortness  of  the  two  posterior 
pairs  of  feet,  and  many  other  characters.  In  the  greater  number,  the 
abdomen  is  small,  nearly  entirely  meinbrauous,  and  partially  rolled 
upon  itself;  and  for  the  protection  of  this  defenceless  part  the  animal 
lodges  it  iu  the  turbinated  shell  generally  of  sonts  gastropod.  The 
crab  is  retained  in  the  shell  by  the  aid  of  the  posterior  feet,  and  a 
pair  of  crustaceous  appendages  at  the  end  of  the  abdomen.  In  some 
species  it  is  further  fixed  by  means  of  certain  organs  ou  the  lower  i 
side  of  the  abdomen,  to  which  we  shall  hereafter  allude.    The  popular  | 


names  by  which  these  Oruitacoans  arc  known  in  Britain  and  tho  Went 
India  Islands  are  Hermit-Crabs  and  .Soldier-Crabs;  and  in  Francs  they 
aro  called  Bernard!  L'HArmlte.  They  are  held  ho  firmly  in  the  ohell 
of  which  they  have  possessed  themselves,  that  they  move  about  with 
it  more  or  less  briskly  according  to  its  comparative  size  or  aptitude. 

Organisation. — -The  carapace  is  divided  into  many  portions  by  lines, 
which  aro  more  or  less  membranous;  one  of  these  depressions  or 
furrows  soparates  it  transversely  into  two  halves,  the  anterior  of  which 
constitutes  the  stomachal  region,  and  is  very  nearly  confluent  with 
the  hepatic  regions,  which  are  very  small,  and  occupy  its  posterior 
angles.  The  last  or  posterior  half  is  divided  longitudinally  into  three 
portions;  the  median  portion  constitutes  tho  cardial  and  intestinal 
regions,  and  the  two  lateral  portions  form  the  branchial  regions,  which 
last  are  separated  by  a  similar  line  from  tho  lateral  parts  of  the  cara- 
pace, which  descend  towards  the  base  of  tho  feet.  The  ophthalmic 
ring  is  sometimes  hidden  above  by  a  rostriform  prolongation  of  the 
carapace,  but  is  always  free,  and  has  above  two  small  prolongations 
in  the  form  of  scales;  the  ocular  peduncles,  which  are  directed 
forwards,  are  not  retractile,  aud  are  inserted  directly  above  the 
internal  antennas,  winch  present  very  variable  dimensions,  but  always 
have  the  basilary  joint  either  Bmall  or  elongated,  and  are  fixed  by  two 
short  or  moderate  multi-articulate  filaments.  The  external  antennas 
are  inserted  on  the  outside  of  the  internal  ones,  on  the  sides  of  the 
ocular  peduncles ;  their  second  joint  has  above  a  spiniform  piece, 
which  is  ordinarily  moveable,  and  seems  to  be  analogous  to  the  palp. 
The  external  jaw-feet  are  pediform.  The  sternum  is  nearly  lin-ar 
forwards,  and  is  a  little  enlarged  posteriorly;  the  last  two  rings  of 
the  thorax  are  entirely  free  aud  moveable,  and  the  last  reaches  beyond 
the  carapace,  and  is  completed  above  by  a  tergal  horny  piece.  The 
anterior  feet  are  large,  and  nearly  always  of  unequal  dimensions; 
they  are  terminated  by  a  largo  manus,  the  claws  of  which  are  short 
aud  very  stout.  The  two  succeeding  pairs  are  very  large ;  the  fourth 
pair  on  the  contrary  are  short,  elevated  above  the  others,  and  nearly 
always  terminated  by  a  didactylous  hand;  the  fifth  pair  are  equally 
short,  elevated  on  the  sides  of  the  body,  and  terminated  by  a  more  or 
less  well-formed  pincer.  The  first  five  rings  of  the  abdomen  are 
represented  by  horny  plates  of  greater  or  less  size,  the  first  of  winch 
ordinarily  is  nearly  confluent  with  the  last  thoracic  ring ;  sometimes 
this  first  abdominal  segment  is  in  both  sexes  furnished  with  a  pair  of 
rudimentary  append iges  applied  against  the  base  of  the  posterior  feet ; 
but  in  general  it  is  without  them.  Iu  the  male  the  second  segment 
also  is  sometimes  furnished  with  a  pair  of  false  feet,  but  in  general 
only  gives  insertion  to  an  appendage  placed  on  the  left  side;  the  three 
succeeding  segments  are  always  deprived  of  appendages  on  the  right 
side,  and  sometimes  present  none  ou  the  left  in  the  male ;  ordinarily 
they  each  support  a  false  foot  composed  of  a  basilary  cylindrical  stem 
and  one  or  two  terminal  blades;  these  appendages,  which  are  con- 
sequently four  in  number  generally,  are  always  very  small  in  the 
male  and  rather  large  iu  the  female,  whose  eggs  they  serve  to  fix. 
At  the  extremity  of  the  abdomen  are  two  horny  plates,  which  repre- 
sent the  sixth  aud  seventh  segments,  and  a  pair  of  appendages,  nearly 
always  non-symmetrical,  and  terminated  by  two  stout  aud  short 
branches,  which  are  fixed  to  the  plate  holding  the  place  of  the  sixth 
abdominal  ring.  (Milne-Edwards.) 

Mr.  Broderip  ('On  the  Habits  aud  Structure  of  Paguri,'  'Zool. 
Jouru.,'  vol.  iv.),  points  out  two  beautiful  provisions  in  their  auimal 
economy.  Their  backs  are  towards  the  arch  of  the  turbinated  shell 
occupied  by  them,  and  their  well-armed  nippers  and  first  two  pair  of 
succeeding  feet  generally  project  beyond  the  mouth  of  it.  The  short 
feet  rest  upon  the  polished  sui'face  of  the  columella,  and  the  outer 
surface  of  their  termination,  especially  that  of  the  first  pair,  is  in 
some  species  most  admirably  roughshod,  to  give  'the  Soldier'  a  firm 
footing  when  he  makes  his  sortie,  or  to  add  to  the  resistance  of  the 
crustaceous  holders  at  the  end  of  his  abdomen  or  tail,  when  he  is 
attacked  and  wishes  to  withdraw  into  his  castle.  On  passing  the 
finger  downwards  over  the  termination  of  these  feet,  they  feel  smooth; 
but  if  the  finger  be  passed  upwards,  the  roughness  is  instantly  per- 
ceived. The  same  sort  of  structure  (it  is  as  rough  as  a  file)  is  to  be 
seen  iu  the  smaller  caudal  holders.  The  second  provision  he  observed 
in  a  very  fine  and  large  species  of  Pagurus  from  the  Mauritius.  Two 
specimens  were  in  hia  possession,  one  of  which  is  housed  in  a  very 
large  young  shell  of  Ptcroceras  truncatum,  the  other  (nearly  a 
foot  long)  is  naked,  and  on  examining  the  under  side  of  the  abdo- 
men or  tail  of  this  specimeu,  a  great  number  of  transverse  rows  of 
acetabula  were  to  be  seen,  even  without  the  aid  of  a  glass.  Dr.  Bright 
has  another  naked  specimen,  iu  which  the  same  formation,  which 
must  very  much  assist  the  hold  of  the  Pagurus,  is  visible. 

Several  dissections  of  the  internal  organs  of  the  Paguri  exist  in  the 
Museum  of  the  Royal  College  of  Surgeons. 

Modern  writers  recognise  several  geuera  of  this  family. 
The  Pagurus  of  Aristotle  is  not  a  Hermit-Crab ;  but  he  describes 
three  kiuds  of  herinit-crabs  under  the  name  Kapxiviov.     They  are 
termed  KapKtvas  by  Oppian,  -Elian,  aud  Galen.    Pliny  seems  to  con- 
found them  with  the  Pinnotheres  or  Pinnophi/laa;  as  is  noticed  by 
Aldrovandus.     Roudeletius,  Belon,  aud  Gesuer  describe  them,  the 
latter  very  particularly.    Jonston's  account  is  little  beyond  a  compila- 
I  tiou  from   the   authors  above  named.     Charlevoix   ('  History  of 
[  Hispauiolv')  says,  "that  kind  which  is  called  a  Soldier  (Soldat)  is 


185  PAGURIB.a5. 


as  well  us  the  Crabs,  a  species  of  Crawfish  (Flerevisse),  or  of  that  sort 
which  is  called  Cuncelhts  Marinus.  It  is  found  all  along  the  sea,  and 
is  good  to  eat.  It  has  its  name  from  being  armed  all  over  the  body, 
except  at  the  lower  extremity,  where  it  is  naked,  and  where  it  seems 
to  possess  great  sensibility ;  it  therefore  sheaths  itself  as  soon  as  it  is 
born  in  the  first  shell  it  meets  with ;  but  to  dislodge  it,  it  is  only 
necessary  to  place  it  near  the  fire." 

Labat  mentions  the  Soldiers  among  the  animals  that  descend  every 
year  to  the  sea  to  bathe  themselves  and  change  their  skin  or  their 
shell.  The  old  '  French  Encyclopaedia  '  defines  Bernard  l'Hermite  to 
be  Cancellus,  an  animal  of  the  Crustaceous  genus  also  called  Soldier. 
After  a  very  particular  description,  the  account  proceeds  thus  : — 
"There  are  in  the  isles  of  America  Hermit-Crabs  (Bernards  l'Hermite) 
which  are  three  or  four  inches  in  length.  They  relate  that  this 
animal  comes  once  a  year  to  the  edge  of  the  sea  to  lay  its  eggs  and 
change  the  shell ;  for  it  is  obliged  to  quit  the  shell  in  which  it  is 
lodged,  because,  having  increased  in  size  during  the  year,  it  finds  itself 
incommoded  in  that  shell.  It  therefore  comes  to  the  shore  and  seeks 
a  new  shell  which  may  be  convenient  for  it.  As  soon  as  it  meets  with 
one  it  comes  out  of  the  old  one  and  tries  the  new  lodging,  and,  if  that 
suits,  it  remains  there ;  but  it  is  often  obliged  to  enter  many  shells 
before  it  finds  one  proportioned  to  it.  If  it  happens  that  two  hermit- 
crabs  stop  before  the  same  shell  a  dispute  arises,  and  the  weakest 
yields  to  the  strongest."  The  same  author  states  that  it  pinches  hard 
and  does  not  let  go  its  hold  easily,  and  that  the  inhabitants  eat  it, 
finding  it  very  good,  though  it  does  not  agree  with  strangers.  This 
account  appears  to  have  been  taken  from  Du  Tertre's  '  Voyage.' 

Sloane  thus  describes  the  Soldier  : — "  This  small  lobster  or  crab 
differs  in  very  little  from  the  European  Souldjer  or  Hermit-Crab.  It 
hath  two  large  forked  claws  like  those  of  an  ordinary  lobster,  one  of 
which  is  bigger  than  the  other,  both  rounded,  more  tumid,  less  prickly, 
and  of  a  paler  red  than  that  of  Europe,  &c.  They  fit  themselves  with 
any  shell  they  find  empty,  whether  it  be  of  the  land  or  sea,  and  cover 
themselves  almost  over  in  it,  carrying  it  on  their  backs  wherever  they 
go,  like  a  snail.  It  is  not  possible  to  believe  how  quick  the  land-crabs 
and  this  crab  will  run  upon  the  least  appearance  of  danger.  Till  they 
are  turned  up  nothing  appears  but  a  dead  shell,  the  mouth  of  which 
lies  undermost,  out  of  which  some  little  part  of  the  crab  appears  after 
it  is  taken  up."  ('Jamaica.')  Sloane  figures  two  of  these  animals 
(apparently  Cenobita  Diogenes)  in  Land-Shells  (Helices) ;  and  we  saw  an 
individual  of  the  last-named  species  alive  in  the  shell  of  a  Helix  at 
the  Gardens  of  the  Zoological  Society  in  Regent's  Park. 

Catesby,  who  figures  a  Cenobita  Diogenes  in  the  shell  of  Turbo  Pica, 
says — "They  crawl  very  fast  with  their  shell  on  their  back ;  and  at 
the  approach  of  danger  draw  themselves  within  the  shell ;  and, 
thrusting  out  the  larger  claw  in  a  defensive  posture,  will  pinch  very 
hard  whatever  molests  them.  They  frequent  most  those  parts  of  the  sea- 
shores which  are  covered  with  trees  and  shrubs  producing  various 
wild  fruits,  on  which  they  subsist,  though  I  have  seen  them  feed  on 
the  fragments  of  fish  and  other  animal  substances  cast  on  shore. 
They  being  roasted  in  the  shell  are  esteemed  delicate.  I  do  not 
remember  to  have  seen  any  of  them  go  into  the  sea."  ('Carolina.') 

Browne  notices  the  Soldier  and  the  Common  Soldier,  and  states 
that  the  latter  is  very  common  in  all  the  harbours  of  Jamaica. 

Linnaeus  says  of  the  Diogenes  that  it  inhabits  the  Asiatic  and 
American  oceans  in  various  shells  of  Cochlea;. 

Cuvier,  after  mentioning  univalve  shells  as  the  usual  covering  of 
the  genus  Pagurus  (Fabr.),  remarks  that  some  species  lodge  themselves 
in  Serpula,  Alcyonia,  &c. ;  and  we  have  seen  individuals  lodged  in 
Alcyonia.  Cuvier  also  observes  that  it  would  even  seem  that  some  of 
the  Pagwri  are  terrestrial. 

Sir  Henry  De  la  Beche,  in  a  letter  to  Mr.  Broderip,  dated  August  1st 
1828,  says — "When  I  was  in  Jamaica,  about  three  years  since,  some  of 
the  persons  on  my  estate  at  Halse  Hall  brought  me  specimens  of 
Paguri,  which  they  said  they  had  obtained  from  a  savannah,  distant 
about  a  quarter  of  a  mile  from  the  house.  This  savannah  is  a  plain 
formed  of  what  I  have  elsewhere  termed  Savannah  Sandstone  and 
conglomerate.  It  is  very  dry,  and  covered  for  the  most  part  with 
logwood,  green  ebony,  Lignum  Vita;,  the  cashew-tree,  and  here  and 
there  with  patches  of  grass  and  other  plants.  After  heavy  rains  the 
surface  of  the  ground  is  nearly  covered  with  herbage  ;  but  after  dry 
weather  a  considerable  portion  of  the  soil  is  exposed.  The  savannah, 
which  is  of  great  extent  (my  portion  consists  of  at  least  2000  acres), 
is  about  30  feet  above  the  Rio  Minho,  which  runs  round  the  border  of 
it,  and  about  200  feet  above  the  level  of  the  sea,  from  which  it  is 
distant  at  least  10  miles.  The  tide  only  penetrates  just  within  the 
mouth  of  the  river,  and  rises  there  about  11  inches  at  the  height  of 
the  springs,  so  that  there  is  not  even  brackish  water  at  a  nearer  point 
than  10  miles.  When  the  Paguri  were  brought  to  me  they  were  alive, 
and  I  observed  they  were  housed  in  marine  shells,  and  at  first  thought 
they  must  have  been  brought  from  the  sea.  Upon  inquiry  however  I 
found  that  these  animals,  under  the  name  of  Soldiers,  were  frequently 
taken  alive  for  food  in  the  savannah,  to  which  I  immediately  proceeded. 
On  its  northern  side,  and  at  its  junction  with  the  hill  that  rises  above 
it,  I  found  in  the  little  hollows  of  the  white  limestone  several  of  these 
Paguri,  all  in  mtvine  shells,  and  in  full  health  and  activity.  I  after- 
wards leamt  that  they  were  by  no  means  uncommon  in  such  situations 
all  over  the  island.    When  I  saw  them  there  had  been  a  good  deal  of 
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wet  weather.  They  were  in  moist  places,  but  there  were  no  pools  of 
water." 

Another  gentleman,  who  resided  some  time  in  the  West  Indies, 
informed  Mr.  Broderip  that  he  had  seen  the  first-mentioned  species 
(Diogenes)  about  his  house  when  he  lived  at  Port  Henderson,  and  that 
he  had  also  observed  them  about  the  houses  at  Spanish  Town,  a  plaoe 
about  six  miles  distant  from  the  sea. 

Pagurus  (Fabricius). — A  great  resemblance  exists  among  all  the 
Paguri,  properly  so  called,  not  only  in  the  details  of  their  organisation, 
but  in  their  habits.  The  cephalo-thoracic  portion  of  their  body  is 
shorter  than  the  abdominal  portion.  The  carapace  is  nearly  as  large 
before  as  it  is  behind,  and  is  but  little  or  not  at  all  prolonged  laterally 
above  the  base  of  the  feet ;  posteriorly  it  is  strongly  notched  in  the 
middle,  and  anteriorly  it  is  either  truncated  or  armed  with  a  single 
rudimentary  rostrum.  The  basilary  portion  of  the  ocular  peduncles 
is  exposed.  The  internal  antennae  are  placed  directly  above  these 
peduncles ;  their  first  joint  is  convex  and  nearly  globular ;  the  two 
next  are  delicate  and  cylindrical,  and  only  go  a  little  beyond  either  the 
peduncular  portion  of  the  external  antennae,  or  the  eyes;  the  terminal 
stemlcts  of  these  organs  are  very  short,  and  have  the  same  form  as 
those  of  the  Braehymous  Crustaceans.  The  external  antennae  are 
inserted  on  the  same  line  as  the  ocular  peduncles,  and  have  above  a 
stout  moveable  spine  which  represents  the  palp;  the  last  joint  of  their 
peduncle  is  slender  and  cylindrical,  and  they  are  fixed  by  a  multi- 
articulate  filament,  which  is  very  long.  The  external  jaw-feet  are 
moderate  in  size,  their  stem  is  pediform,  and  their  palp  very  much 
developed.  The  anterior  feet  are  in  general  very  unequal,  and  one  of 
the  hands  very  convex.  The  fourth  pair  of  feet  are  very  short,  and 
their  penultimate  joint,  furnished  above  with  a  somewhat  oval  warty 
plate,  is  in  general  very  large,  and  prolonged  above  the  next  joint,  so 
as  to  constitute  with  it  a  didactylous  pincer.  The  fifth  pair  are  longer, 
more  slender,  more  recurved  upwards,  present  also  towards  the  end  a 
granulous  plate,  and  are  terminated  by  a  more  or  less  well-formed 
didactylous  pincer.  The  abdomen  is  of  considerable  size  and  mem- 
branous, the  plates  of  its  dorsal  surface  are  nearly  symmetrical,  but 
very  delicate,  and  distant  from  each  other.  Sometimes  there  i3  at  the 
base  of  the  abdomen  of  the  female  a  pair  of  rudimentary  false  feet, 
and  two  pairs  of  appendages  more  developed  in  the  male ;  but  in 
general  the  first  segment  is  without  any,  and  the  second,  as  well  as  the 
three  succeeding  segments,  has  a  single  one  placed  on  the  left  side,  and 
fixed  to  the  border  of  the  dorsal  plate.  These  appendages  are  always 
small,  and  terminated  by  one,  two,  or  even  three  ciliated  lamellae  upon 
their  edges,  which  in  the  female  are  of  considerable  dimensions,  and 
serve  for  the  insertion  of  the  eggs.  The  appendages  of  the  penulti- 
mate ring  of  the  abdomen  are  each  composed  of  a  basilary  joint,  which 
is  short  and  stout,  supporting  two  other  short  and  hooked  pieces,  one 
of  which  is  inserted  at  its  inferior  border,  the  other  at  its  extremity 
and  each  furnished  with  a  warty  plate  similar  to  that  on  the  posterior 
feet.  These  two  false  caudal  feet  have  not  exactly  the  same  form,  and 
are  of  very  unequal  size,  that  of  the  right  side  being  much  smaller 
than  the  other.  (Milne-Edwards.) 


Common  Hermit-Crab  (Pagurus  Bernardus). 
1,  out  of  the  shell ;  a,  right  jaw-foot ;  b,  in  the  shell. 
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The  species  are  numerous,  and  aro  divided  by  M.  Milne-Edwards 
into  the  following  scotions  : — 

§  Species  whoso  ophthalmio  ring  is  not  armed  above  with  a  median 
rostriform  piece. 

A.  Ocular  peduncles  large,  and  shorter  than  the  basilary  portion  of 
the  external  antenna). 

a.  Spiniform  palp  of  the  external  antenna)  going  boyond  the  extre- 
mity of  tho  ocular  peduncles. 

P.  Benmrdus,  the  Common  Ilermit-Crab,  may  bo  taken  as  an 
example.  It  has  the  following  characters  : — Hands  strongly  tuberculo- 
granulated  ;  terminal  joints  of  the  second  and  third  pair  of  legs  spinous 
on  the  upper  side,  slightly  tortuous. 

It  is  an  inhabitant  of  the  coasts  of  England,  Franco,  and  of  northern 
Europe  as  far  as  Iceland. 

P.  striatus.  The  anterior  feet  of  this  species  aro  very  large,  espe- 
cially that  of  tho  right  side.  They  are  covered  nearly  throughout 
with  transverse  lines,  which  are  curved,  tubercular,  and  furnished  with 
small  rather  thickset  hairs  on  the  upper  part  of  tho  member;  many 
of  the  tubercles  of  these  squamiform  lines  acquire  sufficiently  largo 
dimensions  to  become  large  pointed  spines.  Colour  red  mixed  with 
yellow.    Length  from  7  to  rather  more  than  8  inches. 

It  is  a  native  of  the  Mediterranean  Sea. 

B.  Ocular  peduncles  reaching  beyond  the  basilary  portion  of  tho 
external  antennae. 

a.  No  rostriform  prolongation  on  the  anterior  border  of  the 
carapace. 

P.  deformis.  Ocular  peduncles  very  stout  and  short,  rather  longer 
than  the  basilary  portion  of  the  external  antennae,  but  much  shorter 
than  the  anterior  border  of  the  carapace ;  cornea  large,  and  occupying 
half  the  length  of  the  terminal  joint  of  the  ocular  peduncles.  Anterior 
feet  short  and  stout,  especially  on  one  side,  smooth  externally  but  spiny 
above  ;  a  dentilated  crest  on  the  upper  border  of  the  larger  moveable 
finger.  Succeeding  feet  smooth,  and  with  but  little  hair,  furnished 
externally  with  a  projecting  crest,  which  extends  over  the  two  first 
joints,  aud  which,  in  the  third  foot,  is  very  much  developed  and  finely 
dentilated.  Nothing  similar  on  the  opposite  side.  Abdomen  furnished 
with  four  large  transverse  plates,  each  with  an  oviferous  false  foot,  the 
first  three  of  these  are  large,  and  terminated  by  three  elongated  aud 
ciliated  lamina)  in  the  female.  In  the  male  all  these  appendages  are 
small,  and  terminated  by  a  single  lamina.    Length  5  inches. 

It  is  a  native  of  the  Mauritius  and  the  Seychelles. 


Pagurus  deformis. 

a,  one  of  the  crested  claws  ;  the  under  side  of  -which  is  towards  the  spectator. 

Six  other  species  are  arranged  by  M.  Milne-Edwards  under  this 
Bub-section,  besides  P.  sanguinolcntus  (Quoy  and  Gaini.),  which  he 
believes  to  be  merely  a  variety  of  P.  guttalus,  and  not  to  differ  from 
the  P.  Hungaru*  figured  by  Herbst,  pi.  23,  f.  6. 

b.  Anterior  border  of  the  carapace  armed  on  the  median  line 
with  a  more  or  less  projecting  rostral  tooth. 


ft  No  pairs  of  appendages  on  the  anterior  part  of  the  abdomen. 

P.  oculatus.  Kosttri form  tooth  scarcely  developed.  Ocular  peduncled 
shorter  than  tho  peduncular  portion  of  tho  internal  antenna;,  but 
longor  than  tho  anterior  border  of  tho  carapace,  and  with  their  basilary 
scales  small,  curved,  nearly  oval,  and  approximated. 

Found  at  Noirmoutiern. 

Ten  other  species  are  arranged  under  this  sub-section,  and  P.  C'hil- 
ensis,  one  of  the-e,  which  is  nearly  allied  to  P.  elegant,  and  inhabits 
the  coast  of  Chili,  fa  here  figured. 
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c.  c.  Abdomen,  with  one  or  two  pairs  of  appendages  under  its 
base. 

P.  maculalus  is  an  example,  and  four  other  species  are  arranged 
under  this  sub-section. 

§§  Species  having  the  ophthalmic  ring  armed  above  with  a  move- 
able rostriform  tooth,  which  advances  between  the  ocular 
peduncles,  and  is  denticulated  on  its  edges. 

P.  Miles  and  two  other  species  are  arranged  under  this  sub-section. 

In  Bell's  '  British  Stalk-Eyed  Crustacea,'  six  species,  besides  P.  Ber- 
nardus,  are  figured  as  British.  There  are  P.  Prideauxii,  which  is  often 
mistaken  for  P.  Bernardus,  P.  Cuanensis,  P.  Ulidianus,  P.  Hyndmanii, 
P.  leevis,  four  small  species  described  by  W.  Thompson,  and  P.  Forbesii 
of  Bell. 

Cenobita  (Latreille).  —  This  genus,  in  the  opinion  of  M.  Milne- 
Edwards,  establishes  the  passage  between  the  Paguri,  properly  so 
called,  aud  Birgus.  The  abdomen  is  conformable  with  that  of 
Pagurus ;  the  antenna)  resemble  those  of  Birgus ;  the  carapace  is 
equally  characteristic,  for  it  is  much  more  solid  than  it  is  found  in 
the  Paguri,  is  narrowed  and  compressed  forward,  and  presents  in  its 
posterior  half  a  projecting  border,  w  hich  separates  its  upper  surface 
from  the  lateral  portion,  which  descends  vertically  towards  the  feet. 


Under  side  of  carapace,  &o.  of  Ofcnohite  (Cbnoifta). 

The  Cenobites,  which  are  all  inhabitants  of  warm  climates,  are  thus 
divided  by  M.  Milne-Edwards. 

§  Species  having  the  ocular  peduncles  nearly  cylindrical,  rounded 
on  the  upper  border,  and  terminated  by  a  hemispherical  cornea 
which  reaches  beyond  the  prolongation  of  the  peduncular  joint 
received  into  the  notch  of  its  upper  border. 
C.  Diogenes.    Stomachal  region  hardly  convex.    Ocular  peduncles 
only  of  the  length  of  the  anterior  border  of  the  carapace,  and  nearly 
triangular ;  their  basilary  scale  moderate  and  oval ;  tarsi  very  short ; 
a  trenchant  and  very  projecting  crest  on  the  lower  edge  of  the  two 
last  joints  of  the  third  left  foot.    Length  about  three  inches ;  colour, 
especially  of  the  large  claw,  red  or  violaceous. 
It  is  a  native  of  the  Antilles. 

Only  one  other  species  is  placed  by  M.  Milne-Edwards  under  thi 
section. 


in. 


PAGURID.&. 


PAL.550NISCUS. 


Cenobita  Diogenes. 

a,  partially  out  of  shell,  showing  the  arrangement  and  structure  of  the  an- 
tennae, carapace,  feet,  &c.  Among  these  last,  what  may  be  called  the  roughshod 
pair  (the  fourth)  are  well  displayed ;  b,  large  claw,  external  view.  (Milne 
Edwards). 

c,  Cenobite  in  shell  [Turbo  Pica),  showing  the  disposition  of  the  first  pairs  of 
feet  when  the  animal  has  retired  as  far  as  it  can,  and  the  large  claw  acting  as  a 
kind  of  operculum  to  protect  the  aperture. 

§§  Species  whose  ocular  peduncles  are  very  much  compressed,  ter- 
minated above  by  a  rather  sharp  border,  and  supporting  a  nearly 
triangular  cornea,  which  does  not  sensibly  reach  beyond  the 
prolongation  of  the  peduncular  joint  received  into  the  notch 
of  its  upper  border. 
C.  rugosa.    Stomachal  region  nearly  flat ;   labial  border  of  the 
branchial  regions  very   projecting,   and  slightly  curved.  Ocular 
peduncles  nearly  twice  as  long  as  they  are  high ;  their  basilary  scale 
moderate  and  pointed.    Feet  granulous  and  slightly  muricated ;  the 
great  claw  moderate,  and  furnished  above  with  a  row  of  small,  oblique, 
and  parallel  crests.    Tarsi  short  and  triangular.    Upper  and  external 
edges  of  the  two  last  joints  of  the  third  left  foot  elevated  into  an 
obtuse  crest.  Length  about  3  inches.  It  is  found  in  the  Indian  Ocean. 
There  are  three  other  species. 

Canceling  (Edwards). — This  small  generic  division  is  but  little  distant 
from  the  Paguri  properly  so  called,  and  is  not  as  yet  more  than  imper- 
fectly known  to  him,  for  he  had  not  examined  the  female  of  the  only 
species,  but  the  peculiarities  offered  by  the  organisation  of  the  male 
prevent  him  from  referring  the  form  to  any  genus  already  established. 
The  abdomen,  instead  of  being  rolled  upon  itself  and  terminating  in 
a  sort  of  shapeless  tail,  is  perfectly  symmetrical ;  the  appendages  of 
the  penultimate  abdominal  ring  have  the  same  form  as  in  the  Paguri, 
but  are  similar  on  each  side,  and  there  is  no  other  appendage  adhering 
to  the  abdomen  between  this  segment  ami  the  thorax. 

C.  Typus  is  the  only  known  species. 

Birgus. — This  genus,  according  to  M.  Milne-Edwards,  appears  to 
establish  the  passage  between  the  Paguri  (or  rather  the  Cenobites) 
and  the  Lithodes.  [Homolidjs.]  Their  carapace,  terminated  anteriorly 
by  a  horizontal  and  projecting  rostrum,  is  divided  into  two  portions, 
as  in  the  Cenobites ;  the  anterior  portion  formed  by  the  stomachal 
region  is  narrow,  but  the  posterior  portion  is  very  large  and  oval,  the 
brauchial  regions  being  very  much  developed,  and  forming  on  each 
side  a  sort  of  semicircular  buckler,  which  advances  above  the  base  of 
the  feet.  The  ocular  peduncles  are  stout,  rounded,  and  of  moderate 
length.    The  internal  antennae  have  the  same  conformation  as  in  the 


Cancellut  Tyjnts. 

Cenobites,  except  that  their  basilary  joint  is  still  more  elongated. 
The  disposition  of  the  external  antennas  and  of  the  external  jaw-feet 
is  also  entirely  the  same  as  in  the  last-named  Pagurians.  The  anterior 
feet  are  stout,  rounded,  and  of  moderate  length  ;  the  two  succeeding 
pair  are  terminated  by  a  stout  cylindrical  joint ;  and  the  fourth  pair, 
which  are  shorter  than  the  preceding,  but  not  elevated  above  them, 
are  provided  with  a  cheliform  hand,  the  two  fingers  of  which  are  long 
and  cylindrical ;  the  posterior  feet,  which  are  very  short  and  cylindrical, 
are  elevated  under  the  lateral  parts  of  the  carapace,  and  terminated  by 
a  very  obtuse  rudimentary  pincer.  The  abdomen  is  very  large,  and 
covered  above  by  a  small  horny  band,  followed  by  four  great  corneo- 
calcareous  plates,  which  occupy  its  whole  width,  and  over-ride  each 
other,  as  in  the  Macrurous  Crustaceans.  On  each  side  of  these  great 
segments  are  to  bo  seen  one  or  two  horny  pieces,  which  seem  to  be  the 
representation  of  the  epimerian  piece  of  the  four  corresponding  abdo- 
minal rings.  In  the  female  the  first  three  of  these  segments,  that  is 
to  say,  the  second,  third,  and  fourth  rings,  have  on  each  side  a  great 
false  foot  formed  by  a  small  basilary  piece  and  two  great  narrow  and 
ciliated  appendages ;  those  members  are  wanting  on  the  right  side, 
and  in  the  male  no  trace  of  them  is  perceptible.  The  whole  of  the 
inferior  surface  of  the  abdomen  is  membranous,  except  that,  towrrrd'' 
its  posterior  part,  may  be  seen  a  small  quadrilateral  plate,  which  gives 
attachment  to  a  second  projecting  plate,  and  has  on  each  side  an 
abdominal  rudimentary  false  foot,  composed  of  a  basilary  piece  and 
two  moveable  tubercles,  which  recall  the  disposition  of  the  appendages 
of  the  sixth  abdominal  ring  of  the  Pagwi,  but  which  is  symmetrical 
on  both  sides  of  the  body.  The  terminal  plate  is  rounded  at  the  end, 
covers  the  anus,  and  represents  the  seventh  abdominal  ring. 

The  respiratory  apparatus  in  Birgus  presents  very  remarkable  pecu- 
liarities of  structure.    The  branchiae  are  14  in  number  on  each  side  of 
the  body,  and  are  fixed  by  a  peduncle  situated  towards  the  middle  of 
their  internal  surface.    The  respiratory  cavity  is  very  large,  and  the 
branchiae  only  fill  the  tenth  part  of  it ;  its  vault  is  carpeted  below  by 
a  delicate  and  epidermic  membrane ;  but  this  soon  disappears  and 
leaves  naked  the  skin,  which  is  continued  with  that  membrane,  and 
covered  by  a  multitude  of  vascular  vegetations.  [Birgus.] 
PAGURUS.  [Pagurim:.] 
PAIQLE,  a  name  for  Primula  veris.  [Primula.] 
PAL^E'OMYS,  Kaup,  an  extinct  genus  of  Rodents  from  the  Epple- 
sheim  Sand. 

PALJEONISCUS,  a  remarkable  genus  of  Heterocercal  Fossil  Fishes, 
constituted  by  M.  Agassiz,  and  included  by  him  in  the  first  family 
(Lepidostei)  of  his  great  order  of  Ganoidean  Fishes.  Its  place  in  this 
family  will  appear  from  the  following  synopsis  of  the  Lepidostei : — 

A,  Body  elongated,  fusiform,  upper  lobe  of  the  tail  vertebrated,  and 

longer  than  the  lower  lobe. 
Acantkodcs;  Catoptcrus;  Amblyptcrus;  Palmoniscus;  Osteolepis. 

B.  Body  flat,  broad. 

1.  Upper  lobe  of  the  tail  vertebrated. 
Platysomus  ;  Gyrolepis. 

2.  Tail  regular  (the  lobes  nearly  equal), 
Tetragonolepis^  Dapedius. 


PALCEOTHERIUM. 
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C.  Body  elongated,  fusiform,  tail  forked  or  rounded. 

Semionotus  ;  Lepidotus  ;  Pholidophorus  ;  Microps  ;  Notagogua. 

The  generic  character  of  Palceoniscus  is  thus  given  : — 
All  the  fins  of  moderate  mze,  with  Hinall  rays  on  their  edges  ;  the 
dofHal  (in  opposite  the  interval  of  the  ventral  and  anal  fins.  Scales 
moderate.    In  somo  species  tho  scales  are  large,  and  the  body  is 
broader  and  shorter  than  in  tho  others;  there  are  always  large  mesial 
ea  in  front  of  tho  dorsal  and  anal  fins. 
The  genus  comprehends  Paheoniseum  and  Palccolhrissum  of  Do 
Blainville. 

'I  lir  geological  interest  of  this  genus  is  considerable,  inasmuch  as 
the  numerous  species  appear  to  be  very  definitely  distributed  in  the 
strata  of  the  Carboniferous  and  Saliforous  Systems  of  Europe  and 
America.  The  following  is  the  series  of  species  examined  by  Agassiz, 
with  their  localities,  and  the  names  of,  tho  formations  in  which  they 
occur : — 


martre.  Osseous  Breccia,  Scto,  4c),  P.  crasmm,  P.  latum,  P.  eurtvm, 
P.  minus,  P.  minimum,  P.  intletermisiuium  (Gypsum  of  Montrnartre), 

P,  AitreHamaue  (Laotutrinc  Formation  of  Orleans,  Aigentoo,  k<..),P. 

Issdanum  (Tertiary,  Isselj,  /'.  Veluunum  (Tertiary,  l'uy-en-Velay). 


1,  Palaoniscus  fullus  Coal  Formation 


P.  Burcmoy  . 
P.  hi  in  id  us 
P.  Blainvillii 
P.  Voltzii  . 
P.  angustus 


7.  P-  Vratislavcnsis  . 

8.  P.  lepidurus  . 

9.  P.  Freicskbcni  .  . 

10.  P.  magnus 

11.  P.  macropomus  .  . 

12.  P.  clegans 

13.  P.  Jlobisoni       .  . 

14.  P.  striolatus  . 

15.  P.  ornatissimus 

16.  P.  comtus 

17.  P.  glaphyrm    .  . 

18.  P.  macrophlhalmus 

19.  P.  longissimus  . 

20.  P.  carinatus  . 


Coal  Formation        .  . 

Coal  Formation 

Coal  Formation        .  . 

Coal  Formation 

Coal  Formation        .  . 

Rotheliegende 

Rotheliegeude 

Zechstein  .       .      .  . 

Zechstein 

Zechstein  .  .  .  . 
Lower  part  of  Maguesian 

Limestone 
Carboniferous  Limestono 

Carbonifei-ous  Limestone 
Carboniferous  Limestone 
Magnesian  Limestone  . 
Maguesian  Limestone 
Magnesian  Limestone  . 
Magnesian  Limestone 
Carboniferous  Series 


Sunderland,  Massa- 
chusetts ;  West- 
wick,  Connecticut. 
Munster  Appel. 
Minister  Appel. 
Near  Autun. 
Near  Autun. 
Munster  Appel. 
Ruppersdorf  in  Bo- 
hemia. 
Scharfeneck  in  Co. 

Glatz. 
Mansfield,  Hesso, 
Eisleben,  &c. 
Mansfield. 
Mansfield. 
East  Thickley  in 

Durham. 
Burdiehouse,  near 

Edinburgh. 
Burdiehouse. 
BuintislandjFifesh. 
Durham. 
Durham. 
Durham. 
Durham. 
Newhaven,  near 
Edinburgh. 

The  researches  of  Agassiz  have  given  a  simple  and  beautiful  general- 
isation of  the  distribution  of  these  species;  the  scales  of  the  Palceonisci, 
which  abound  in  the  Coal  Formation,  are  almost  universally  smooth  ; 
those  of  the  species  which  belong  to  the  Magnesian  Limestone  are 
almost  universally  striated  or  sculptured.  We  find  a  few  exceptions 
to  this  rule,  as  at  Burdiehouse,  and  at  Ardwick  near  Manchester,  but 
it  rests  on  a  considerable  number  of  coincidences.  It  is  an  unexpected 
result  of  Agassiz' p  critical  inquiry  into  the  forms  of  fossil  fishes,  that 
the  Palceonisci  of  the  English  Magnesian  Limestone  are  not  identical 
with  those  of  the  Zechstein  of  Germany,  notwithstanding  the  supposed 
contemporaneity  of  the  rocks. 

PAL^EORNIS.  [Psittacidje.] 

PALiEOSAU'RUS,  the  name  given  by  Dr.  Riley  and  Mr.  Samuel 
Stutchbury  to  a  genus  of  fossil  Saurians  discovered  in  the  magnesian 
conglomerate  on  Durdham  Down,  near  Bristol  (1834). 

The  conglomerate  wherein  the  Saurian  remains  were  found  rests 
upon  the  edge  of  inclined  strata  of  mountain  limestone,  filling  up  the 
irregularities  of  their  surface,  and  consists  of  angular  fragments  of  the 
limestone  cemented  by  a  dolomitic  paste.  The  thickness  of  the  deposit 
where  the  remains  were  discovered  does  not  exceed  twenty  feet. 

Three  animals  were  found,  two  belonging  to  the  genus  Palceosaurus, 
and  the  other  to  a  genus  named  by  them  Thecodontosaurus.  [THECO- 
DONTOSAURUS.] 

The  following  is  the  generic  character  of  the  Palceosaurus  : — Teeth 
carinated  laterally,  and  finely  serrated  at  right  angles  to  the  axis, 
differing  from  those  of  all  the  known  Saurians. 

The  two  species  are  P.  cylindricus  and  P.  Platyodon. 

PALiEOTHE'RIUM,  Cuvier's  name  for  an  extinct  genus  of  Pachy- 
dermatous Herbivora  discovered  in  the  Gypsurn  Beds  at  Paris  in 
company  with  Anoplotherium.  [Anoplotherium.]  The  following  are 
the  generic  characters  of  Palceotherium :  — 

Dental  Formula : — Incisors,  ~ ;  Canines,  llZ^ ;  Molars,  i^-L  =  44. 

6  1—1  7-7 

Three  toes  on  each  foot.  A  short  fleshy  proboscis,  for  the  attachment 
of  the  muscles  of  which  the  bones  of  the  nose  were  shortened,  leaving 
below  them  a  deep  notch. 

The  molar  teeth  bear  a  considerable  resemblance  to  those  of  the 
Rhinoceros ;  in  the  structure  of  that  part  of  the  skull  destined  to 
support  the  short  proboscis  and  the  feet,  the  animal  closely  approached 
the  Tapirs. 

The  species  are  numerous,  and  the  following  have  been  named  : — 
P .  magnum  (Gypsum  of  Montrnartre),  P.  medium  (Gypsum  of  Mont- 
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Skull  of  Palceotherium  magnum.  (Cuvier.) 


Jlolai  teeth  of  upper  jaw  of  the  same,  seen  from  above.  (Cuvier.) 


External  view  of  part  of  the  lower  jaw  of  the  same.  (Cuvier.) 

Remains  of  Palceothcria  have  also  been  found  in  the  Tertiary 
Formation  near  Rome,  in  the  department  of  the  Gironde,  Provence,  &c. 

Mr.  S.  P.  Pratt  discovered,  in  the  lower  and  marly  beds  of  the 
quarries  of  Binstead  in  the  Isle  of  Wight,  which  belong  to  the  lower 
Fresh- Water  Formation,  a  tooth  of  an  Anoplotherium  and  two  teeth  of 
the  genus  Palceotherium,  animals  characteristic  of  strata  of  the  same 
age  in  the  Paris  basin.  The  remains  found  by  Mr.  Pratt  were  accom- 
panied not  only  by  several  other  fragments  of  the  bones  of  Pachy- 
derms (chiefly  in  a  rolled  and  injured  state),  but  also,  in  his  opiuion, 
by  the  jaw  of  a  new  species  of  Ruminants,  apparently  closely  allied 
to  the  genus  Moschus.  From  the  occurrence  of  the  latter  fossil,  Mr. 
Pratt  infers  that  a  race  of  animals  existed  at  this  geological  epoch 
whose  habits  required  that  the  surface  of  the  earth  should  have  been 
in  a  very  different  state  from  that  which  it  has  been  supposed  to  have 
presented,  in  consequence  of  the  frequent  discovery  of  the  remains  of 
animals  which  lived  almost  entirely  in  marshes.  ('  Geol.  Proc.,'  1S30.) 

In  his  work  on  '  British  Fossil  Mammals  and  Birds,'  Professor  Owen 
describes  four  species  of  Palceotherium  from  the  Tertiary  Beds  of  Great 
Britain.   They  are  P.  magnum,  P.  medium,  P.  crassum,  and  P.  minus. 

The  geological  place  of  the  extinct  genus  Palceotherium  is  in  the 
first  great  Fresh- Water  Formation  of  the  Eoceue  Period  of  Lyell, 
where  it  is  found  with  its  congeners,  of  which  nearly  50  extinct  species 
were  discovered  by  Cuvier. 

The  zoological  position  of  the  genus  appears  to  be  intermediate 
between  the  Rhinoceros,  Horse,  and  Tapir.  Their  habits  probably 
approximated  to  those  of  the  Tapirs.  Dr.  Buckland  supposes  that 
these  animals  lived  and  died  upon  the  margins  of  the  then  existing 
lakes  and  rivers.  He  is  also  of  opinion  that  their  dead  carcasses  may 
have  been  drifted  to  the  bottom  in  seasons  of  flood,  and  that  some 
perhaps  retired  into  the  water  to  die.  The  species  varied  greatly  in 
size,  some  having  been  as  large  as  a  rhinoceros,  and  others  having 
ranged  from  the  size  of  a  horse  to  that  of  a  hog. 

We  subjoin  illustrations  which  will  give  an  idea  of  the  relative  size 
of  two  of  the  British  species.  The  skull  of  P.  magnum  is  the  size  of 
that  of  a  large  horse  ;  that  of  P.  minus  is  not  bigger  than  the  skul.' 
of  a  roe. 
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PALAMEDEA. 


lfit 


a,  restored  skeleton  of  PaUzotherium  magnum  ;  b,  restored  skeleton  of  Palscoiherium  minus;  c,  restored  outline  of  Palcfotherium  magnum  ;  d,  restored  outline 
01  Palceothcrium  minus.  (Cuvicr.) 


PALiEOZA'MIA,  a  genus  of  Fossil  Cycadeous  Plants,  from  ill 3 
Oolitic  and  Lias  Deposits  of  Yorkshire,  Dorsetshire,  aud  Oxfordshire. 

PALAEOZOIC  EPOCH,  or  SERIES,  is  a  term  applied  to  the 
Lower  Secondary  Rocks  of  the  earth.  These  rocks  are  now  generally 
divided  into  two  series — the  Newer  Palaeozoic  and  Older  Palaeozoic 
Rocks.  The  Newer  include  the  Permian,  Carboniferous,  and  Devonian 
Systems ;  the  Older,  the  Upper  Silurian,  Lower  Silurian,  and  Cam- 
brian.   [Geology;  Organic  Remains.] 

PALAMEDEA.  [Cariama.] 

PALAME'DEA  (Linn.),  a  genus  of  Birds  placed  by  Mr.  Vigors 
among  the  Orallatores,  with  its  congeners  Parra,  Cliauna,  Rallus,  and 
Fidica,  in  the  family  Mallidtr.  The  same  author  thinks  that  with 
Parra  may  be  allied  Palamedca  (Linu.)  and  Chauna  (111.) — the  Parra 
ckavaria  of  the  '  Systema  Naturae ' — both  of  which  seem  to  approach 
Parra  in  affinity,  although  the  latter  of  them  is  so  imperfectly  known 
that  its  situation  cannot  be  decided  with  certainty.  ('  Linn.  Trans.,' 
vol.  xiv.) 

It  has  the  following  generic  characters: — Bill  shorter  than  the  head, 
covered  at  the  base  with  small  feathers,  conico-convex,  slightly  vaulted, 
hooked  at  the  point ;  forehead  armed  with  a  cylindrical  horn,  which  is 
pointed  ;  nostrils  oval,  open.  Wings  spurred,  third  and  fourth  quills 
longest.  Anterior  toes  united  at  the  base  by  a  membrane ;  hallux 
touching  the  ground  at  the  end. 


This  extraordinary  bird  lives  in  the  marshy  or  inundated  places  in 
South  America  (Guiana  and  Brazil),  which  it  makes  resound  with  its 
wild  and  loud  cry.  Its  food  consists  of  grains  and  aquatic  herbs,  as 
its  muscular  stomach  would  indicate,  though  there  are  not  wanting 
those  who  state  that  it  hunts  reptiles.  It  pairs,  and  lives  faithfully 
with  its  mate. 


Head  of  Palamcdea  (Swainson).    From  the  specimen  in  the  British  Museum. 

P.  cornuta,  the  Kamichi,  or  Horned  Screamer.  It  is  larger  than  a 
common  goose ;  greenish-brown  above,  except  on  the  middle  of  the 
neck,  which  is  variegated  with  black  and  white,  and  a  large  cinnamon- 
coloured  spot  on  the  shoulders ;  abdomen  whitish.  A  long  spear-shaped 
horn  projects  from  the  forehead.  Win^s  long  and  pointed  ;  tail  wide 
and  square.  Tarsi  slender  and  reticulated,  as  well  as  the  toes,  which 
are  long  and  almost  entirely  free  ;  claw  of  the  hallux  nearly  straight 
and  very  sharp  ;  two  (spurs  implanted  on  the  edge  of  the  wing. 

It  is  the  Anhima  of  the  Brazilians,  and,  according  to  Cuvier,  the 
Camouche  of  the  people  of  Cayenne  ;  but  M.  Lesson  thinks  that  it  is 
the  Kotacca  of  Barrere. 


Horned  Screamer  (Palamedea  cornuta). 

Chauna,  a  closely  allied  genus,  has  the  bill  shorter  than  the  headj 
clothed  with  small  plumes  at  the  base,  conico-convex,  slightly  vaulted, 
curved  at  the  point ;  head  unarmed ;  lore  naked.  Wings  spurred. 
External  toes  united  at  the  base  by  a  membrane;  hallux  touching 
the  ground  at  the  end ;  posterior  and  intermediate  claws  nearly 
straight.    Tail  graduated. 

C.  Chavcria  has  no  horn;  occiput  ornamented  with  a  circle  of 
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feathers  capable  of  olovation ;  head  and  upper  ]iart  of  the  neck  downy  ; 
a  black  collar;  the  rest  of  the  plumage  load-colour  and  blackish, 
with  a  white  spot  ou  the  bend  of  the  wing  and  another  oil  tho  bane 
of  some  of  the  greater  quills;  hardly  any  part  of  tho  leg  naked. 
Length  of  adult,  32  inches. 
This  is  the  Chaia  or  Chaja  of  tho  people  of  Paraguay. 


Chaja  ( Olutuna  Ohataria), 

D'Azara  has  given  us  many  interesting  particulars  relating  to  this 
bird.  Its  sharp  clarion-like  cry  is  exerted  not  only  during  the  day, 
but  also  in  the  night,  if  it  hears  any  noise.  The  note  of  the  male  is 
expressed  by  the  word  Chaja,  and  that  of  the  female  (for  they  answer 
each  other)  by  the  word  Chajali.  They  are  seen  sometimes  singly, 
sometimes  in  pairs,  and  at  other  times  in  numerous  flocks.  They 
principally,  indeed  ordinarily,  frequent  marshes,  and  if  they  are  at  any 
time  found  on  the  banks  of  rivers,  it  is  in  places  where  the  water  is 
low  and  runs  sluggishly.  They  do  not  swim,  but  enter  tho  water  like 
Herons,  but  not,  like  them,  in  search  of  fish  or  frogs,  but  for  the 
leaves  and  seeds  of  aquatic  plants  on  which  they  live. 

D'Azara  saw  some  brought  up  among  the  domestic  poultry  at 
country-houses,  and  they  were  as  tame  as  fowls.  Those  who  kept 
them  told  him  that  the  Cbaia  ate  bits  of  raw  meat,  but  he  saw  them 
picking  the  grass.  They  perch  on  the  tops  of  the  highest  trees.  On 
the  ground  they  walk  with  gravity.  Some  state  that  the  nests  are 
spacious,  and  formed  of  small  branches  on  bushes  surrounded  with 
water,  and  others  that  the  bird  places  it  in  the  rushes  in  the  midst  of 
the  water.  The  eggs  are  laid  in  the  beginning  of  August,  and  the 
young,  which  are  two  in  number,  follow  their  parents,  though  they 
are  only  clothed  with  down. 

The  Indians  of  Carthagena  rear  them  among  their  geese  and  other 
poultry,  under  the  idea  that  they  will  act  as  a  guard,  for  the  Chaia  is 
very  courageous  and  will  drive  away  a  vulture.  D'Azara  says  that 
both  this  bird  and  the  Kamichi  are  provided  with  a  cottony  down  at 
the  base  of  the  feathers  like  swansdown  ;  that  the  plumage  of  the  neck 
is  a  little  loose  and  inclining  to  downy ;  and  that  the  skin  of  the  neck 
is  separated  from  the  flesh  by  an  interval  of  a  line  and  a  half,  which 
is  filled  with  cellular  integuments,  into  which  the  air  is  introduced. 
The  down  at  the  base  of  the  plumage  is  evidently  calculated  to  keep 
up  the  proper  temperature  of  the  bird  in  its  marshy  home,  and  to  repel 
the  water  when  it  wades  so  deep  as  to  immerse  the  plumage. 

It  is  a  native  of  Paraguay,  on  both  banks  of  the  Rio  de  la  Plata,  and 
in  Brazil,  far  from  human  habitations. 

This  genus  Chauna  was  established  by  Illiger  for  the  purpose  of 
separating  from  the  Kamichi,  the  Parra  Chavaria  of  Linnaeus,  the 
Chaia  of  D'Azara.  Cuvier,  as  we  have  seen,  did  not  separate  it  from 
Palamedea,  and  M.  Temminck,  in  his  'Analysis,'  in  mentioning  the 
genus  Chavaria,  expresses  his  opinion  that  the  Chaia  ought  not  to 
form  more  than  a  species  of  Kamichi.  The  same  author  has  subse- 
quently, in  his  '  Planches  Colorides,'  placed  it  with  that  genus.  Mr. 
Swainson  arranges  it  as  a  species  of  Palamedea  under  the  name  of 
Palamedea  cristata.  The  general  opinion  seems  to  be  that  the  bird 
should  be  considered  as  a  species  of  the  genus  Palamedea,  and  that 
the  genus  Chauna  should  be  obliterated 


PALAMEDEIDTE.  [Palamedea.] 
PAL  Alius.  [Lamim.] 

PALATE  is  the  partition  which  separate*  the  cavity  of  the  month 
from  that  of  I  ho  nose,  forming  tho  roof  of  the  one  and  the  floor  of 
the  other.  In  man  it  is  composed  of  two  portions,  which  are  called 
respectively  the  hard  and  tho  soft  palate  :  the  former  is  made  up  of 
the  inferior  or  palatine  processes  of  each  superior  maxillary  bone  and 
palate  bono,  which,  meeting  in  the  middle  lino  of  tho  body,  form  a 
somewhat  flattened  arch  over  tho  mouth ;  tho  latter  consists  of  a 
membranous  curtain  of  muscular  and  cellular  tiflsue,  of  which  one 
margin  is  attached  to  the  posterior  border  of  the  hard  palate,  and  tho 
other,  with  the  uvula  appended  to  it-i  middle,  hangs  loosely  backwards 
into  the  cavity  of  tho  pharynx.  Both  the  hard  and  the  soft  palate 
are  covered  by  a  thin  layer  of  vascular  mucous  membrane,  im- 
mediately beneath  which  there  are  numerous  minute  glands.  On  each 
side,  the  soft  palate  is  continued  downwards  in  two  diverging  and 
arched  membranous  folds  (the  arches  of  the  palate),  which  form  tho 
lateral  boundaries  of  the  fauces,  and  between  which  on  each  side  the 
tonsil  lies.  Beneath  these  folds  are  muscles  passing  from  the  Boft 
palate  to  the  sides  of  the  tongue  and  pharynx. 

The  hard  palate  serves  as  a  firm  support  against  which  the  food 
may  be  pressed  by  the  back  of  the  tongue  during  mastication  ;  and 
it  is  by  the  various  actions  of  the  tongue  upon  it  that  we  articulate 
several  letters,  as  d,  rj,  j,  k,  q,  &c.  The  soft  palate  is  capable  of  such 
motions  by  tho  contractions  of  its  muscles,  that  it  can  either  be  raised 
so  as  to  close  the  passage  from  the  pharynx  to  the  nose  and  Eustachian 
tube,  or  be  depressed  so  as  (with  tho  assistance  of  the  tongue)  to  close 
the  passage  from  tho  pharynx  to  the  mouth,  or  even  to  close  both 
those  apertures.  By  a  simultaneous  descent  of  the  soft  palate  and 
contraction  of  the  lateral  arches  by  which  it  is  connected  with  the 
tongue,  the  food  when  forced  to  the  back  part  of  the  latter  organ  is 
impelled  into  the  pharynx,  constituting  the  first  part  of  the  act  of 
swallowing.  The  soft  palate  is  also  of  great  importance  in  the  actions 
by  which  substances  are  expelled  from  the  digestive  and  respiratory 
organs  through  the  mouth  or  nose,  directing  their  passage,  according 
to  circumstances,  into  one  or  other  of  those  cavities,  as  in  coughing, 
sneezing,  vomiting,  &c. 

PALEA.  [Calathidium.] 

PALECHI'NUS,  a  genus  of  Fossil  Echinodtrmata. 
PALEMON.  [Palehonuvg.] 

PALEMONID./E,  a  family  or  tribe  of  Macrurous  Decapodous 
Crustacea.  They  belong  to  Milne-Edwards's  family  of  Salicoques,  or 
Shrimps,  and  his  tribe  Palemonians.  The  characters  of  this  tribe  are 
as  follows  : — Body  laterally  compressed,  but  the  abdomen  never  sharp. 
Thorax  large,  carapace  armed  in  front  with  a  great  sabre-like  rostrum, 
nearly  always  dentated  above.  Antenna;  placed  as  in  the  preceding 
tribe,  but  longer,  and  the  first  pair  ofteu  with  three  terminal  filaments. 
All  the  feet  are  slender,  and  the  first  two  pairs  are  generally  didac- 
tylous,  whilst  the  last  three  pairs  are  never  didactylous.  The 
abdomen  is  of  great  size.  (Milne-Edwards.) 

The  genera  are,  Gnathophyllvm  J  Hippolyte  ;  Rhynchocinetes,  Pan> 
dalus  ;  Lysmata  ;  and  Palemon. 

Gnathophyllum  (Latreille  ;  Drimo,  Risso). — Rostrum  short  but  com- 
pressed, lamellar,  and  dentilated  on  its  superior  edge.  Upper  antenna 
terminated  by  very  short  filaments,  aud  blade  of  the  lower  antennas 
rather  large  and  oval.  The  external  jaw-feet  are  foliaceous.  First 
two  pairs  of  feet  moderate  and  terminated  by  a  didactylous  hand  ; 
the  last  three  pairs  monodactylous,  of  moderate  length,  and  terminated 
by  a  small  dentated  tarsus.  Abdomen  presenting  nothing  remarkable. 
(Milne-Edwards.) 

G.  elegans  has  the  carapace  convex,  rostrum  oblique,  and  armed 
above  with  from  six  to  seven  teeth ;  second  pair  of  feet  rather  longer 
and  stouter  than  the  first  pair ;  terminal  blades  of  the  abdomen  oval. 
Length  about  20  lines.    It  is  found  at  Nice. 

Hippolyte  (Leach). — General  form  of  the  body  resembling  that  of 
Palemon,  but  their  abdomen  is  incapable  of  being  completely 
straightened,  aud  appears,  in  some  degree,  to  be  humped  ;  rostrum 
very  large,  compressed,  and  nearly  always  strongly  dentated  ;  internal 
antennte  small,  and  terminated  only  by  two  multi-articulate  filaments 
nearly  of  equal  length,  one  of  which  is  very  large  and  strongly  ciliated  ; 
external  antennae  inserted  under  the  preceding,  and  presenting  nothing 
remarkable ;  external  jaw-feet  slender  and  elongated.  Feet  formed 
nearly  in  the  same  manner  as  those  of  Lysmata,  only  that  they  offer 
no  appendage  at  their  base  ;  the  first  pair  are  short,  but  rather  stout ; 
the  second  are  filiform,  terminated  by  an  extremely  small  didactylous 
hand,  and  have  a  multi-articulate  carpus  ;  the  last  three  pairs  of  feet 
are  rather  long,  and  in  general  very  spiny  at  the  end  ;  the  terminal 
plates  of  the  natatory  false-feet  are  lanceolate,  dentilated  on  then- 
edges,  and  ciliated  all  round.  Branchice  7  on  each  side.  (M.-Edwards.) 

The  species,  which  are  rather  numerous,  and  all  small  in  size,  are 
divided  by  M.  Milne-Edwards  into  the  following  sections  : — 

1.  Species  whose  rostrum  springs  from  the  front  and  is  not  con- 
tinued backwards,  with  an  elevated  crest  occupying  the 
median  line  of  the  carapace. 
JET.  variant.    Rostrum  passing  beyond  the  peduncle  of  the  internal 
antennae,  straight,  slender,  and  armed  with  two  teeth  above — one 
situated  at  its  base  ,and  the  other  near  its  extremity — and  two  belo^v, 
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situated  a  little  behind  the  last  superior  tooth ;  a  small  spine  on  each 
side  of  the  base  of  the  rostrum,  above  the  insertion  of  the  eyes ;  first 
joint  of  the  internal  antenna)  armed  externally  with  a  spine  of 
moderate  size  ;  lamellar  appendages  of  the  external  antennae  large, 
passing  a  little  beyond  the  rostrum,  and  oval,  or  rather  truncated 
obliquely  from  within  outwards,  and  from  before  backwards  at  their 
extremity.  Length  4  or  5  lines.  It  is  found  in  the  British  Channel 
and  the  coasts  of  La  Vendee.  (Milne-Edwards.) 

2.  Species  whose  rostrum  forms  an  elevated  crest  on  the  anterior 

part  of  the  stomachal  region,  but  is  not  prolonged  on  the 

posterior  part  of  the  carapace. 
H.  crassicornis  has  the  carapace  rounded  above ;  rostrum  very  small, 
rather  elevated  at  its  base,  but  taking  its  origin  close  to  the  insertion 
of  the  eyes,  and  not  reaching  to  the  extremity  of  those  organs ; 
inflected  at  first,  then  straight,  bifid  at  the  end,  and  armed  above  with 
two  or  three  dentilations ;  eyes  very  large ;  internal  antennas  remark- 
ably stout,  their  basilary  joint  dilated  and  lamellar  below.  Length  4 
lines.    It  is  found  at  St.  Malo.  (Milne-Edwards.) 

3.  Species  the  base  of  whose  rostrum  is  elevated  into  a  crest  and 

prolonged  to  the  posterior  edge  of  the  carapace. 

H.  giblerosa.  Rostrum  taking  its  origin  from  the  posterior  third  of 
the  carapace,  very  much  bent  and  armed  with  four  or  five  teeth  at  its 
base,  then  curving  strongly  upwards,  and  only  presenting  one  small 
spine  towards  the  level  of  the  extremity  of  the  eyes,  and  two  or  three 
dentilations  at  its  point ;  its  lower  border  descending  very  low  at  its 
base  and  armed  with  six  or  seven  teeth,  the  posterior  of  which  are 
very  strong  ;  lateral  spine  of  the  internal  antenna;  very  large  ;  lamellar 
appendage  of  the  external  antennas  nearly  triangular.  Length  about 
18  lines.    It  is  found  on  the  coasts  of  Australia.  (Milne-Edwards.) 

The  other  British  species  of  Hippolytc  are  II.  spinus,  II.  Cranchii, 
II.  Thompsonii,  II.  Prideauxiana,  and  II.  pandaliformis. 

Rhynchocinetcs  (Edwards). — M.  Milne-Edwards  observes  that  this 
genus  is  closely  approximated  to  Hippolytc,  but  that  it  is  distinguished 
from  all  the  other  macrurous  crustaceans  by  the  singular  conformation 
of  the  rostrum,  which,  instead  of  being  a  simple  prolongation  from 
the  front,  is  a  distinct  lamina  of  the  carapace,  and  articulated  with 
the  front  so  as  to  be  very  moveable,  and  to  possess  the  power  of 
lowering  itself  above  the  antennas,  or  of  elevating  itself  vertically ;  in 
other  respects  it  much  resembles  the  rostrum  of  Hippolytc.  It  is  very 
large,  sabre-shaped,  and  deutilated  on  both  edges. 

It.  Typus.  Front  ai  med  with  three  spines,  of  which  the  median, 
placed  above  the  base  of  the  rostrum,  is  followed  by  another  median 
spine ;  rostrum  very  large,  longer  than  the  lamina  of  the  external 
antenna),  armed  above  with  two  spines  situated  near  the  base,  and  with 
seven  or  eight  dentilations  situated  at  its  extremity ;  its  inferior  border 
furnished  with  a  score  of  very  large  teeth.    Length  about  2.^  inches. 

It  is  a  native  of  the  Indioa  Ocean.  (Milne-Edwards.) 

Pandalus  (Leach). — Closely  resembling  Palemon  in  the  general 
form  of  the  body,  but  distinguished  from  that  genus  by  the  conforma- 
tion of  the  feet,  of  which  the  two  anterior  are  rnonodactylous.  Cara- 
pace  armed  in  front  with  a  very  long  compressed  rostrum,  which  is 
elevated  towards  the  end,  and  dentilated  both  above  and  below.  Eyes 
large,  short,  and  free.  Upper  antenna)  formed  nearly  like  those  of 
Palemon,  excepting  that  they  possess  only  two  terminal  filaments ; 
external  jaw-feet  slender  and  pediform.  Feet  slender;  the  first  pair 
shortest,  and  terminated  by  astyliform  joint;  the  second  pair  filiform, 
and  terminated  by  a  very  small  didactylous  hand ;  their  carpus  multi- 
articulate;  succeeding  feet  presenting  nothing  remarkable.  Disposition 
of  the  abdomen  the  same  as  in  Palemon.  Number  of  branchiae, 
twelve  on  each  side  of  the  body.  (Milne-Edwards.) 

P.  annulicornis.  Rostrum  of  the  length  of  the  carapace,  armed 
above  with  some  ten  teeth,  which  occupy  the  stomachal  region  and 
the  posterior  half  of  its  fore  part ;  a  small  tooth  near  the  point  of  the 
rostrum,  separated  from  the  preceding  by  a  rather  long  smooth  space ; 
interior  border  of  the  rostrum  armed  with  from  seven  to  eight  very 
large  teeth  towards  its  base,  and  the  last  of  which  are  placed  towards 
the  extremity.    Length  of  the  body  about  two  inches. 

It  is  found  on  the  coasts  of  England  and  Iceland.  (Milne-Edwards.) 

Lysmata  (Risso).  —  Resembling  very  much  the  Palaemons,  and 
establishing  the  passage  between  them  and  Hippolyte;  they  have 
their  general  form,  and  their  carapace  is  equally  armed  with  a  long, 
compressed,  and  dentilated  rostrum.  Internal  antenna)  terminating 
also  in  three  multi-articulate  filaments,  two  of  which  are  long  and  one 
very  short ;  the  external  antenna)  are  inserted  under  the  first,  and 
present  nothing  remarkable.  The  mandibles  are  deprived  of  a  palpi- 
form  appendage. 

L.  seticordata.  Rostrum  taking  its  origin  towards  the  middle  of 
the  carapace,  a  little  inflected  towards  the  end,  not  attaining  the 
extremity  of  the  peduncle  of  the  internal  antenna),  and  armed  with 
six  teeth  above  and  two  below ;  two  of  the  filaments  of  the  superior 
antenna)  as  long  as  the  body.  Length  about  two  inches.  Colour  red- 
brown,  striped  longitudinally  with  white. 

It  inhabits  the  Mediterranean.  (Milne-Edwards.) 

Palemon  (Fabr.).  — Body  compressed  but  little,  and  generally 
rounded  above.  Carapace  moderate  in  size,  and  presenting  towards 
its  anterior  third  a  median  crest,  which  is  the  origin  of  the  rostrum  ; 
this  last  advances  above  the  base  of  the  eyes  and  antenna),  and  pre- 


^  sents  nearly  always  a  considerable  length  ;  it  is  very  much  curved 
I  upwards  towards  the  end,  and  strongly  dentilated  on  its  upper  ami 
lower  borders.  Eyes  large  and  .projecting.  Internal  antennae  inserted 
above  the  external  ones ;  the  first  joint  of  their  peduncle  very  large, 
depressed,  excavated  upon  its  upper  surface  for  the  lodgment  of  the 
eyes,  and  armed  externally  with  a  strong  spine,  which  occupies  its 
anterior  angle  ;  the  two  succeeding  peduncular  joints  stout  and  cylin- 
drical. The  multi-articulate  filaments  which  terminate  these  organs 
are  three,  two  of  which  are  in  general  extremely  long,  and  one  very 
short  and  joiued  by  its  base  to  one  of  the  preceding.  The  external 
antennae  are  inserted  below,  and  rather  external  to  the  internal 
antennae ;  the  lamellar  palp  which  covers  their  base  is  very  large,  oval, 
rounded,  and  ciliated  at  the  end,  and  armed  with  a  spine  at  its  exter- 
nal border.  The  mandibles  carry  a  small  cylindrical  palpiform 
appendage,  and  the  external  jaw-feet  are  of  moderate  length,  slender, 
sometimes  unguiculated  at  the  end,  and  sometimes  terminated  by  a 
small  multi-articulate  appendage.  First  pair  of  feet  slender,  termi- 
nated by  a  small  didactylous  hand,  and  presenting  near  their  base,  on 
the  internal  side,  a  small  dilatation,  which  covers  the  month,  and  acts 
after  the  manner  of  jaw-feet ;  second  pair  of  feet  much  longer  and 
stronger,  terminated  also  by  a  well-formed  didactylous  hand,  and  with 
the  carpus  entire  and  formed  in  the  ordinary  manner;  three  succeed- 
ing pairs  slender  and  rnonodactylous,  their  length  diminishing  pro- 
gressively, and  without  any  vestige  at  their  base  of  flagrum  or  palp. 
Abdomen  very  large,  and  narrowing  gradually  towards  the  end  ;  its 
upper  surface  regularly  arched,  but  capable  of  becoming  nearly  com- 
pletely straight,  without  any  hump  as  in  Hippolyte.  The  seventh 
segment,  which  forms  the  median  piece  of  the  caudal  fin,  is  triangular 
and  shorter  than  the  lateral  blades ;  it  is  generally  armed  with  some 
spines  at  its  extremity,  and  there  are  on  the  upper  surface  five  small 
spines,  the  anterior  of  which  is  situated  on  the  median  line,  and  the 
others  laterally.  The  lateral  blades  of  the  caudal  fin  are  very  large, 
oval,  and  nearly  of  equal  size.  The  abdominal  false  feet  are  very 
large  ;  the  first  pair  carry  a  large  ciliated  blade  and  a  second  smaller 
one ;  the  others  are  provided  with  two  ciliated  blades,  nearly  of  the 
same  size,  of  which  the  internal  one  carries  towards  its  base  a  small 
cylindrical  appendage.  (Milne-Edwards.) 

M.  Milne-Edwards  remarks  that  the  nervous  system  of  the  Palemons 
presents  a  much  greater  concentration  than  that  of  the  Crawfishes 
(Ecrevisses) ;  for  all  the  thoracic  ganglions  are  approximated  so  that 
they  nearly  touch  each  other.  The  branchiae,  he  observes,  are  eight 
in  number  on  each  side  of  the  body. 

The  species  of  this  useful  and  delicious  genus  are  numerous. 
M.  Milne-Edwards  records  seventeen,  besides  the  Indian  Palemon  brevi- 
manus  and  P.  Ooromandelinus  of  Fabricius.  Those  of  our  own  coasts 
are  well  known  to  the  epicure ;  and  some  of  the  species  which  are 
found  in  warm  climates  attain  to  a  considerable  size  :  such  are  the 
P.  Carcinus  of  the  Indian  seas  aud  the  Ganges,  which  attains  to  nearly 
a  foot  in  length,  and  the  P.  Jamaicensis  of  the  Antilles,  which  is  from 
10  to  12  inches  long. 

The  prawns  generally  inhabit  sandy  bottoms  near  the  coasts,  but  some 
are  found  at  the  mouths  of  rivers,  and  far  up.  They  mostly  boil  red. 

M.  Milne-Edwards  subdivides  the  species  into  the  following  sections  : 

1.  Species  having  the  anterior  border  of  the  carapace  armed  on 

each  side  with  two  spines,  situated  one  above  and  the  other 
below  the  insertion  of  the  external  antennae. 

P.  serratus.  Rostrum  reaching  much  beyond  the  lamellar  append- 
age of  the  external  antennae;  very  much  elevated  towards  the  end, 
and  bifid  at  its  extremity ;  its  superior  border  smooth  for  nearly  its 
anterior  half,  and  armed  on  the  rest  of  its  extent  with  from  seven  to 
eight  teeth ;  the  crest  which  occupies  its  inferior  border  very  wide  at 
its  posterior  extremity,  and  armed  with  five  or  six  teeth.  The  small 
terminal  filament  of  the  superior  antennae  very  short,  not  attaining  the 
extremity  of  the  rostrum  when  it  is  directed,  forwards,  nor  the  ante- 
rior border  of  the  carapace  when  it  is  directed  backwards.  Length 
from  3  to  4  inches.    Colour  grayish  with  small  red  and  brown  spots. 

It  abounds  on  the  coasts  of  France  and  England. 

This  is  the  Aslacus  serratus  of  Pennant ;  Cancer  Squilla  of  Herbst ; 
the  Prawn  of  the  shops. 

There  are  two  other  Prawn3  which  inhabit  our  coasts :  one,  the 
Palemon  Squilla  and  Astacus  Squilla  of  Fabricius,  with  a  much  shorter 
rostrum,  not  reaching  beyond  the  lamellar  appendage  of  the  external 
antennae,  nearly  straight,  and  dentated  to  the  top,  and  about  20  lines 
long  altogether ;  the  other,  Palemon  varians,  with  a  very  short  rostrum 
armed  with  from  four  to  six  teeth  above,  and  only  two  or  three 
below,  and  about  one  half  the  size  of  the  last. 

2.  Species  having  the  anterior  border  of  the  carapace  armed  on 

each  side  with  a  single  spine. 
A.  A  second  spine  situated  behind  the  preceding,  nearly  on  the 

same  horizontal  line. 
A*.  Prehensile  borders  of  the  pincers  nearly  straight,  and 
touching  each  other  throughout  their  length. 
P.  Carcinus,  which  inhabits  the  Indian  seas  and  the  Ganges,  is  an 
example. 

A**.  Prehensile  borders  of  the  pincers  concave,  so  as  to  leave  a 
space  between  them. 
P  spinimanus,  which  inhabits  the  Antilles  and  the  coast  of  Brazil,  ia 

an  example. 
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AA,  No  second  spiue  situated  at  the  base  or  behind  that  with 
which  the  anterior  border  of  the  carapace  is  armed  on  each 
side. 

P.  Gaudichaudi,  a  native  of  Chili,  is  an  example. 

The  other  tribes  of  Milue-Edwards's  Salicoques  are  the  Alpheans 
and  Penscans  (Alpheadee  and  Penceadce). 

Alpheada. — The  shrimps  comprised  by  M.  Milue-Edwards  under 
this  tribe  are  stouter  in  their  forms  than  those  of  the  preceding 
division,  but  they  are  not  depressed  as  the  Crangons  are.  [Chango- 
KlDj;.]  The  rostrum  is  very  short,  and  has  never  the  form  of  a  great 
projecting  central  blade,  as  in  the  Palemonians.  The  internal  anteimtc 
are  placed  above  the  external  antennae,  and  are,  in  general,  very  short. 
One  pair  of  feet  is  very  stout,  and  generally  terminated  by  a  powerful 
didactylous  baud.  The  two  anterior  pairs  of  feet  are  nearly  always 
didactylous,  but  the  third  pair  never  are  ;  the  three  last  pairs  are 
rather  robust,  and  serve  for  walking  as  well  as  for  swimming. 

The  genera  are  Atya,  llymenocera,  Alpheus,  Pontonia,  Autonomea, 
Caridina,  Kika,  and  Athanas. 

Atya  (Leach).  [Atya.] 

Hymenocera  (Latr.).  [Hymenocera.] 

Alpheus  (Fabr.). — Carapace  advanced  above  the  eyes,  forming  above 
each  of  those  organs  a  small  vaulted  buckler.  Rostrum  very  small, 
and  sometimes  wanting.  In  other  respects  the  carapace  presents  i 
nothing  particular.  The  superior  antenna;  are  small,  their  first  joint  | 
Bhort,  and  armed  externally  with  a  lamina,  which  is  ordinarily  spini- 
form ;  the  two  next  joints  are  cylindrical ;  and  of  the  terminal  fila- 
ments, two  in  number,  the  upper  one  is  stouter  and  shorter  than  the 
lower,  and  presents  traces  of  a  division  near  the  end.  The  iuferior 
antenna;  are  inserted  externally  to  and  below  the  preceding :  the 
lamellar  palp  is  of  moderate  size,  or  even  sometimes  small  and  pointed, 
■ad  their  terminal  filament  presents  nothing  particular  excepting  that 
it  is  often  somewhat  compressed.  The  mandibles  are  provided  with  a 
short  palpiform  appendage,  which  is  wide  and  flattened. 

They  are  found  in  the  6eas  of  warm  climates.  Some  species  are 
found  in  the  Mediterranean,  but  the  greater  part  in  the  seas  of  the 
Antilles  or  in  the  Indian  Ocean. 

M.  Milne-Edwards  separates  the  Alpheans  into  the  following  sections 
and  subdivisions  : — 

1.  Species  with  a  pointed  rostrum. 

A.  No  spine  at  the  outside  of  the  basilary  joint  of  the  external 

antenna;. 

Ex.  A.  ruber,  from  the  Mediterranean.  (Milne-Edwards.) 

B.  A  great  spine  fixed  on  the  external  border  of  the  basilary 

joint  of  the  external  antenna;,  and  directed  forwards. 
Ex.  A.  villosus,  from  the  seas  of  Australia. 

2.  Species  deprived  of  a  spiniform  rostrum. 
Ex.  A.  frontalis,  from  the  coasts  of  Australia. 
M.  Milne-Edwards  records  twelve  species  of  AlpJicus. 
Pontonia  (Latr.). — Carapace  short  aud  convex :  the  front  with 
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short  but  robust  and  indi  cted  rontrum  ;  tho  eyes  aro  cylindrical,  pro 
jecting,  and  very  moveable.  The  internal  antenna;  aro  very  short,  and 
formed  very  nearly  like  those  of  (ho  PalomoiiH  or  Prawns;  tho  first 
joint  of  their  pediolo  is  very  wide  and  lamellar  externally ;  the  two 
succeeding  joints  nro  small  and  cylindrical.  The  terminal  fil;imcntn, 
two  in  number,  are  very  inert,  and  the  one  between  them  is  Infill  at 
the  extremity.  The  external  antenna;  aro  inserted  above  and  external 
to  tho  preceding ;  their  lamellar  appendage  is  large  and  oval. 

M.  Milne-Edwards  divideH  tiwPontonitc  into  the  following  sections  : — 

1.  Species  with  the  rostrum  very  large  and  depressed,  and  the 
external  antenna;  inserted  nearly  on  the  same  line  as  the 
superior  antennas. 

Ex.  P.  macrojihthalina,  from  Asiatic  seas,  where  it  was  fuuud  by 
M.  Oussumier. 

2.  Species  with  the  narrow  rostrum  very  much  compressed 
laterally,  and  inflected  towards  the  point;  the  external 
antenna;  inserted  entirely  below  the  Superior  antennae. 

Ex.  P.  armata,  from  New  Ireland,  where  it  was  found  by  Messrs 
Quoy  and  Gaimard. 

Autonomea  (Kisso). — Antenna;  intermediate  or  superior,  terminated 
by  two  filaments,  one  of  which  is  much  longer  and  thicker  than  the 
other ;  external  or  iuferior  antenna;  longer  than  the  body,  and  seta- 
ceous. Peduncles  of  the  first  inarticulate,  having  their  lower  portion 
convex  and  armed  with  a  spur,  the  intermediate  long  and  cylindrical, 
aud  the  last  short  and  bent.  Those  of  the  second  bi-articulate,  without 
scales,  their  second  portion  being  hairy  at  its  extremity. 

Ex.  A.  Olivii.  It  occurs  in  the  Adriatic  Sea,  and  rather  rarely  at 
the  environs  of  Nico,  where  it  lives  solitary  in  the  sea-weed  and  muddy 
places ;  the  female  carries  her  reddish  eggs  about  the  middle  of  tho 
summer.  (Dism.) 

Caridina  (Milne-Edwards). — Carapace  presenting  nothing  particular 
and  terminating  by  a  lamellar  rostrum  varying  in  length.  Eyes  pro- 
jecting. Internal  antenna;  very  long,  and  terminated  by  two  large 
multi-articulate  filaments,  one  of  which  is  convex  at  its  base  ;  external 
antenna;  formed  liko  those  of  the  Palemous. 
Ex.  C.  Typus. 

Nika  (Risso). — M.  Milne-Edwards  observes  that  this  genus  is  remark- 
able for  the  defect  of  symmetry  in  the  conformation  of  the  first  two 
pairs  of  feet.  In  their  general  form,  be  remarks,  they  resemble  the 
Palemons,  or  rather  the  genus  Athanas,  for  their  rostrum  is  very 
small.  Their  internal  antenna;  are  slender,  and  terminated,  as  in 
these  last,  by  two  rather  long  filaments.  The  external  jaw-feet  are 
pediform,  long,  and  stout ;  the  joint  which  terminates  them  is  pointed 
at  the  end.  The  anterior  feet  are  stronger  than  those  which  succeed, 
but  of  moderate  length ;  the  anterior  right  limb  has  a  well-formed 
didactylous  hand,  whilst  that  opposed  to  it  is  monodactylous  and 
formed  after  the  manner  of  ambulatory  feet.  The  feet  of  the  second 
pair  of  limbs  are  filiform,  and  terminated  by  a  nearly  rudimentary 
piucer ;  their  carpus  is  multi-articulate,  and  their  length  very  different : 
the  left  is  nearly  twice  the  length  of  the  anterior  feet,  and  the  right  is 
nearly  twice  the  length  of  its  opposite.  The  succeeding  feet  are  mono- 
dactylous, aud  terminated  by  a  s'yliform  tarsus,  which  is  not  spiny  : 
the  fourth  pair  are  longer  than  the  third.  The  abdomen  has  the  same 
form  as  iu  the  Palemonians. 

N.  edulis  has  the  rostrum  slightly  inflected,  and  nearly  of  the  length 
of  the  eyes.  A  small  tooth  on  each  side,  on  the  anterior  border  of  the 
carapace,  below  the  insertion  of  the  eyes.    Length  about  2  inches. 

It  is  an  inhabitant  of  the  Mediterranean  and  the  English  Channel. 
Mr.  Bell  regards  this  species  as  identical  with  Proccpa  canaliculata  of 
Leach.    He  also  describes  a  second  British  species,  N.  Couchiu 

Athanas  (Leach). — Carapace  not  elevating  itself  into  a  carina  at  the 
base  of  the  rostrum,  as  in  the  Palemonians;  the  rostrum  itself  not 
toothed  on  its  edges.  Eyes  projecting  but  little,  but  not  covered  by 
the  carapace,  as  in  Alpheus.  Internal  anteuna;  rather  large,  and  termi- 
nating by  three  multi-articulate  filaments,  disposed  as  in  Pulemon,  as 
arc  the  external  antenna;  also.  Mandibles  robust,  with  a  palpiform, 
short,  but  very  large  appendage  composed  of  two  joints. 

A.  nitcscens  has  the  rostrum  sharp,  shorter  than  the  peduncle  of  the 
internal  antenna; ;  a  spine  on  each  side  of  its  base,  on  the  anterior 
border  of  the  carapace.  Hands  unequal,  convex,  aud  with  short  and 
obtuse  fingers.  Carpus  of  the  second  pair  of  feet  divided  into  five  or 
six  joints.    Length  about  an  inch. 

It  is  a  native  of  the  coasts  of  France  and  England. 
In  the  Penaado?,  or  Penoeans,  M.  Milne-Edwards  comprises  those 
Bhrimps  whose  abdomen  is  in  general  extremely  elongated,  and  whose 
feet  often  carry  at  their  base  a  palpifomi  appendage  more  or  less 
developed.  The  rostrum  is  short,  or  nearly  null,  and  the  lower 
antenna;,  if  not  both  pairs,  are  nearly  always  very  long.  The  con- 
formation of  the  feet  varies  much ;  but  generally  these  organs  become 
for  the  most  part  so  slender  and  long,  that  they  cannot  serve  except 
for  swimming,  and  sometimes  the  last  pairs  become  rudimentary  or 
disappear. 

Genera — Stenopus,  Sicyonia,  Penaus,  Euphcma,  Ephyra,  Oplophorut, 
Pasiphaa,  Sergestes,  and  Acttes. 

Stenopus  (Latreille). — Body  not  compressed  laterally,  and  teguments 
comparatively  soft.  Carapace  terminated  anteriorly  by  a  small  rostrum, 
a  i  Eyes  short,  and  disposed  in  the  ordinary  manner.    Peduncle  of  the 
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superior  antennas  slender,  and  not  carrying  any  lamellar  appendage, 
as  in  the  Penmi ;  terminal  filaments  of  those  organs  long  and  cylin- 
drical, and  two  in  number.  Lower  antennae  presenting  nothing  remark- 
able. Mandibles  strong,  and  furnished  with  a  palp  which  is  but  little 
enlarged,  and  resembling  that  of  the  Palemons  rather  than  that  of  the 
Penmi.  External  jaw-feet  slender,  elongated,  and  provided  with  a 
palp  which  is  nearly  rudimentary.  First  three  pairs  of  feet  didactylous, 
ami  progressively  increasing  in  length;  third  pair  much  stouter  than 
the  others,  and  very  spiny.  Last  two  pairs  of  feet  very  long  also, 
but  filiform,  and  with  their  last  two  joints  divided  into  a  multitude 
of  small  rings  :  a  disposition  which  is  not  seen  either  in  the  Pencei  or 
the  Sicyonice,  and  which  recals  the  structure  observable  in  the  second 
pair  of  feet  of  the  species  of  Hippolyte,  &c.  The  feet  bear  no  lamellar 
appendage  as  in  the  Pencei.  The  abdomen  is  of  moderate  size,  and 
presents  nothing  remarkable.  (Milne-Edwards.) 

Ex.  Stenopus  hispidus;  P (demon  hispidus,  Oliv.,  from  the  Indian 
Ocean. 

Sicyonia  (Edwards). — Tegument  harder  than  in  the  greater  part  of 
the  shrimps.  Body  slightly  compressed.  Carapace  surmounted  with 
a  median  crest,  which  is  continued  forward  into  a  rather  large  rostrum. 
On  each  side  of  the  carapace,  about  its  anterior  third,  a  spine  directed 
forwards.  Eyes  large,  cylindrical,  and  exposed.  Upper  antennas  very 
short,  their  peduncle  very  stout,  and  not  presenting,  as  in  the  Penmi, 
a  lamellar  appendage  recurved  above  the  eyes ;  their  terminal 
filaments,  two  in  number,  extremely  short.  External  antennae  inserted 
below  the  preceding,  and  offering  nothing  particular.  First  two  pairs 
of  jaw  feet  formed  nearly  the  same  as  in  the  Penmi,  excepting  that 
they  are  deprived  of  palps.  First  three  pairs  of  feet  terminated  by  a 
small  didactylous  hand,  and  elongated  from  before  backwards,  as  in 
the  preceding  genus ;  the  last  two  pairs  monodactylous,  and  the  last 
much  longer  than  the  penultimate  pair.  None  of  these  organs  are 
multi-articulate,  as  in  the  Stennpi,  nor  provided  with  a  flabelliform 
appendage,  or  a  palp,  as  in  the  Pcncei.  Abdomen  cariuated  above,  and 
presenting  several  furrows,  which  make  it  appear  as  if  it  were 
sculptured  ;  it  carries  below  five  pairs  of  false  feet,  each  of  which  is 
only  provided  with  a  single  natatory  blade  ;  the  median  blade  of  the 
caudal  fin  is  pointed  and  furrowed  above.  Branchias  11  on  each  side. 

Ex.  Sicyonia  sculpta ;  Cancer  carinatus,  Oliv.,  from  the  Mediter- 
ranean. 

Penceus  (Latrcille). —  Carapace  furnished  above  with  a  more  or  less 
long  median  crest,  which  is  continued  forwards  into  a  nearly  straight, 
lamellar,  and  dentilated  rostrum  ;  on  each  side,  near  the  insertion  of 
the  superior  antennae,  a  stout  tooth,  and  a  curved  longitudinal  furrow, 
which  circumscribes  laterally  the  stomachal  region  ;  a  spine  nearly 
always  exists  at  the  point  of  junction  of  the  stomachal  furrow  and 
that  of  the  branchial  region,  and  sometimes  a  small  crest  is  seen 
between  the  first  of  these  furrows  and  the  basilary  crest  of  the 
rostrum.  Eyes  stout  and  rounded.  First  joint  of  the  superior 
antenna)  very  large,  and  excavated  above  so  as  to  form  a  cavity  in 
which  the  eyes  are  lodged  ;  its  external  border  armed  with  a  tooth, 
and  its  internal  border  with  a  small  lamellar  and  ciliated  appendage, 
which  curves  back  upwards  and  outwards.  The  last  two  joints  of  the 
peduncle  cylindrical  and  very  short ;  and  the  terminal  filaments  of 
varying  length.  The  external  antenna;  present  nothing  remarkable. 
Mandibles  provided  with  a  very  large  lamellar  palp.  Last  two  pairs 
of  jaw  feet  carrying  a  very  long  and  multi-articulate  foliaceous  palp, 
and  provided  also  with  a  flabelliform  appendage  which  ascends  among 
the  branchiae ;  external  jaw  feet  long,  slender,  and  pediform.  First 
four  pairs  of  the  thoracic  feet  provided  with  a  flagrant  which  ascends 
into  the  branchial  cavity  as  in  the  crawfishes,  and  at  the  base  of  all 
the  feet  a  small  lamellar  appendage  analogous  to  the  palp  of  the  jaw 
feet,  a  mode  of  conformation  which  reminds  the  observer  of  that  of 
the  Stomapods.  The  first  three  pairs  of  feet  terminated  by  a  small 
didactylous  hand,  and  augmenting  progressively  in  length  from  before 
backwards.  Last  two  pairs  of  feet  monodactylous  aud  of  moderate 
length.  Abdomen  extremely  large  and  very  much  compressed  ;  it3 
posterior  moiety  surmounted  with  a  median  crest  more  or  le3s  marked. 
False  feet  not  encased  by  the  lateral  laminae  of  the  abdomen,  and 
terminating  by  two  ciliated  laminae  of  unequal  size.  Caudal  fin  large; 
its  median  blade  triangular,  and  hollowed  below  by  a  median  furrow. 
Branehias  disposed  in  bundles  as  in  the  lobster,  18  on  each  side,  and 
between  each  bundle  the  flabelliform  appendage  of  the  foot  situated 
below.  (Milne-Edwards.) 

M.  Milne- Ed  wards  subdivides  the  genus  into  the  following  sections: — 

1.  Species  having  the  antennas  terminated  by  very  short  filaments. 
*  A  median  furrow  extending  from  the  base  of  the  rostrum  to 

the  posterior  border  of  the  carapace. 
Ex.  P.  Caramote  {Cancer  Kerathurus,  Forsk. ;  Palemon  sulcatus, 
Oliv.).    It  is  found  in  the  Mediterranean. 

**  No  median  furrow  between  the  base  of  the  rostrum  and  the 
posterior  border  of  the  carapace. 
Ex.  P.  setiferus  (Palemon  setiferus,  Oliv.;  Aslacus fluviatilis  Amcri- 
canus,  Seba).    It  is  very  abundant  at  the  mouths  of  the  rivers  of 
Florida. 

2.  Species  having  the  superior  antennae  terminated  by  filaments 

longer  than  the  carapace. 
Ex.  P.  mcmbranaccus,  from  the  Mediterranean. 


M.  Milne-Edwards  remarks  that  the  genus  Mclicertus  of  Rafinesque 
seems  to  differ  but  little  from  Penceus. 

Euphema  (Milne-Edwards). — General  form  of  the  body  approaching 
closely  to  that  of  Hippolyte.  Carapace  terminating  anteriorly  by  a 
very  long  rostrum;  abdomen  bent  towards  the  middle,  its  second  ring 
prolonged  posteriorly  into  a  long  spine,  which  is  directed  horizontally 
backwards,  as  is  the  rostrum  forwards.  Eyes  large  and  short.  Dispo- 
sition of  the  antennae  presenting  nothing  remarkable ;  the  first  pair 
have,  as  usual,  their  first  joint  excavated  above  for  the  lodgment  of 
the  eyes,  and  terminate  by  two  multi-articulate  filaments ;  the  second 
pair  of  antennae  are  inserted  below  the  preceding.  Mandibles  short, 
stout,  but  slightly  dentilated,  and  provided  with  a  palpiform,  short, 
wide,  and  biarticulate  stem ;  the  valvular  appendage  of  the  jaws  of 
the  second  pair  is  oval,  and  only  a  little  prolonged  backwards.  The 
last  two  pairs  of  jaw-feet  are  moderate,  pediform,  and  provided  with 
a  lamellar  palp  nearly  as  long  as  the  internal  stem  ;  they  also  carry  at 
their  base  an  appendage  which  represents  the  flagrum,  but  which  is 
membranous  and  vesicular,  nearly  as  in  the  Amphipods.  The  first 
three  pairs  of  thoracic  feet  are  terminated  by  a  small  imperfectly 
didactylous  hand ;  and  the  last  two  pairs  are  mouodaotyloua  and 
strongly  ciliated,  so  as  to  be  rather  natatory  than  ambulatory ;  all 
carry  at  their  base  a  small  very  short  flagrum,  as  well  as  a  lamellar 
palp.  The  appendages  of  the  first  five  rings  of  the  abdomen  are  com- 
posed of  a  cylindrical  peduncle  and  of  two  terminal  joints,  as  in  the 
ordinary  Salicoques,  only  the  blades  are  not  ciliated.  The  caudal  fin 
presents  nothing  remarkable.  Branchiae  lamellar,  and  fixed  in  many 
rows  on  each  side  of  the  thorax. 

Ex.  E.  armala,  the  only  species  known.  It  inhabits  the  Southern 
Atlantic. 

Ephyra  (Roux).  —  Body  laterally  compressed;  carapace  smooth; 
abdomen  cariuated,  and  rostrum  dentated.  Jaw-feet  very  much 
elongated ;  aud  the  thoracic  feet  carrying  at  their  base  a  palpiform 
appendage,  but  not  appearing  to  have  a  point  as  in  the  next  genus. 
First  two  pairs  of  feet  small,  shorter  than  the  succeeding  ones,  and 
didactylous ;  carpi  simple. 

Ex.  E.  pelarjica.  It  is  taken  in  the  Mediterranean,  at  great  depths. 

Oplophorus  (Milne-Edwards). — Body  not  compressed.  Carapace  termi- 
nated by  a  styliform  rostrum,  which  is  very  long  and  dentilated  on  its 
two  borders.  Peduncle  of  the  superior  antennae  very  short,  aud  one 
of  the  terminal  filaments  very  stout  and  pyriform  at  its  base,  but 
soon  becoming  slender  and  cylindrical  like  the  other;  the  lamellar 
appendage  of  the  external  antennae  differs  much  from  that  of  all  the 
other  shrimps ;  it  is  large,  narrows  gradually  from  its  base,  terminates 
in  a  very  sharp  point,  and  presents  a  series  of  spines  on  its  external 
edge.  External  jaw-feet  short,  aud  carrying  externally  an  extremely 
large  lamellar  palp.  First  two  pairs  of  feet  very  short,  terminated  by 
a  very  small  hand,  and  provided  at  their  base  with  a  very  large  and 
ciliated  lamellar  appendage;  three  succeeding  pairs  of  feet  moderate 
and  monodactylous,  the  appendix  fixed  at  their  base  small ;  and  the 
tarsus  of  the  third  and  fourth  pairs  styliform  and  very  large,  whilst 
that  of  the  posterior  feet  is  rounded  and  extremely  short ;  there  is 
also  at  the  base  of  each  foot  a  small  flabelliform  appendage,  which 
ascends  among  the  branchiae,  aud  the  number  of  these  last  organs  is 
nine.    Abdomen  differing  but  little  from  that  of  Hippolyte. 

Ex.  0.  Typus,  from  New  Guinea. 

Pasiphcea  (Savign  ;  Alphens,  Risso). — Body  remarkably  flat  laterally. 
Rostrum  very  short,  or  even  rudimentary,  aud  the  carapace  much 
narrower  forward  than  behind.  Eyes  moderate  and  directed  forwavd. 
Peduncle  of  the  internal  antennoe  slender,  and  terminated  by  two 
multi-articulate  filaments,  one  of  which  is  rather  long;  external 
antennae  inserted  below  the  preceding,  and  offering  nothing  remarkable. 
Mandibles  strongly  dentated,  and  deprived  of  a  palpiform  stem. 
External  jaw-feet  very  long,  slender,  and  pediform;  at  their  base  a 
lamellar  and  ciliated  palp  as  in  the  Penmi.  The  thoracic  feet  carry 
also,  suspended  at  the  external  side  of  their  basilary  joint,  a  rather 
long  lamellar  appendage  of  the  same  form,  but  membranous  and  but 
little  or  not  at  all  ciliated.  Two  first  pairs  of  feet  rather  stout,  nearly 
of  the  same  length,  armed  with  spines  on  their  third  joint,  and  termi- 
nated by  a  didactylous  hand,  the  pincers  of  which  are  slender  and 
furnished  with  a  series  of  sharp  spines  on  the  prehensile  border.  The 
next  three  pairs  of  feet  are  very  slender,  monodactylous,  and  more  or 
less  natatory  ;  in  general,  if  not  always,  the  penultimate  pair  are  much 
the  shortest.  Abdomen  very  long  and  very  much  compressed.  False 
feet  of  the  first  ring  terminating  by  a  single  blade,  but  those  of  the 
next  four  feet  carrying  each  two  short  natatory  and  but  little  ciliated 
blade3.  The  sixth  abdominal  ring  very  long,  and  the  seventh  short 
aud  triangular.  External  blades  of  the  caudal  fin  large  and  narrowed 
towards  the  end. 

Ex.  P.  Sivado  from  the  coasts  of  Nice. 

Sergestes  (Edwards). — Body  slender  and  a  little  flattened ;  carapace 
presenting  anteriorly  a  small  spine  in  lieu  of  a  rostrum.  Eyes  very 
much  projecting,  and  the  ophthalmic  ring  on  which  their  peduncles 
are  inserted  not  completely  covered  by  the  carapace.  Upper  antennas 
extremely  long,  and  carrying,  besides  the  principal  terminal  filament, 
two  rudimentary  filaments.  External  antennae  inserted  below  the 
preceding,  and  also  very  long.  Second  pair  of  jaw-feet  nearly  pediform 
aud  without  either  palp  or  flabelliform  appendage,  long,  slender,  bent 
back  on  themselves,  and  applied  upon  the  mouth.    Appendages  which 
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correspond  to  the  extornal  jaw-feet  offering  nothing  which  can  dis- 
tinguish them  from  the  ordinary  thoracic  feet ;  thoy  aro  delicate,  vory 
long,  ciliated,  and  terminated  by  a  very  slender  stylilbrm  joint.  Next 
four  pairs  of  feet  with  the  samo  general  form,  slender,  filiform, 
furnished  with  much  hair,  and  presenting  at  their  baso  neither  flabelli- 
form  appeudago  nor  vestigo  of  palp  ;  second  and  third  pairs  provided 
at  their  extremity  with  a  rudimentary  joint,  which  is  nevertheless 
moveable  and  disposed  so  as  to  constitute  a  microscopic  claw. 
Penultimate  pair  of  feet  very  short  and  a  littlo  distant  from  oacli 
other ;  the  last  pair  nearly  rudimentary.  Abdomen  presenting  nothing 
remarkable,  except  that  its  lateral  lamina)  do  not  descend  so  as  to 
encase  the  base  of  the  false  feet  as  in  tho  ordinary  Salicoques.  The 
first  pair  of  these  false  feet  terminate  by  a  single  natatory  foliaceous 
blade,  and  present  iu  tho  male  a  corneous  prolongation  of  an  odd 
form,  which  is  fixed  to  tho  poduncle  of  those  appendages,  and  goes  to 
articulate  itself  on  the  median  line  with  that  of  tho  opposite  side. 
The  next  four  false  feet  have  two  narrow  natatory  blades,  which  are 
ciliated  and  of  unequal  size.  Tho  median  blade  of  the  caudal  fin  is 
small  and  pointed,  and  tho  lateral  blades  are  narrow,  very  nearly 
oval,  and  terminated  iu  a  point.  Brauchiic  disposed  on  a  singlo  line, 
seven  on  each  side  of  the  thorax. 

Ex.  S.  Atlanticns,  the  only  known  species.  It  inhabits  tho  Atlantic 
Ocean,  at  some  distance  from  the  Azores. 

Acetcs  (Milne-Edwards). — Analogous  to  Scrgesles  in  its  conformation, 
but  placed  at  a  distance  from  all  the  animals  of  the  same  order  by  the 
absence  of  the  last  two  pairs  of  feet.  Thoracic  feet,  consequently  only 
three  pairs ;  but,  as  in  the  Sergcstes,  the  external  jaw-feet  acquire  an 
excessive  length,  and  perform  the  same  functions  as  the  ordinary  feet. 
Carapace  smooth,  and  presenting  at  its  anterior  extremity  a  longi- 
tudinal series  of  three  small  teeth,  but  there  is  no  true  rostrum. 
Eyes  spherical  and  carried  on  rather  long  peduncles ;  the  superior 
antenna:,  placed  above  the  external  ones,  have  a  long  peduncle;  but 
its  last  joint  is  shorter  than  the  first,  and  only  carries  two  bristles, 
one  of  which  is  about  twice  the  length  of  the  body.  The  lower  or 
external  antennas  present  a  terminal  filament  not  less  elongated,  and 
their  baso  is  covered,  as  in  ordinary,  by  a  great  corneous  plate.  The 
mandibles,  or  jaws  properly  so  called,  and  the  two  pairs  of  jaw-feet, 
do  not  differ  remarkably  from  those  of  Scrgestcs ;  and  the  same  may 
be  said  of  the  ambulatory  feet,  which  are  filiform  and  terminated  by 
a  very  elongated  joint,  but  the  two  posterior  feet  are  wanting,  as  has 
been  observed.  Nevertheless  a  thoracic  segment  may  still  be  dis- 
tinguished behind,  carrying  branchia)  like  the  preceding,  but  without 
locomotive  appendages.  The  abdomen  presents  nothing  remarkable ; 
the  natatory  false  feet  all  terminate  by  two  narrow  and  pointed  blades, 
which  are  at  first  nearly  of  the  same  length,  but  the  internal  one  of 
which  becomes  shorter  on  the  last  segments.  The  peduncle  of  these 
appendages  presents  very  opposite  modifications ;  for  upon  the  first 
rings  of  the  abdomen  it  is  long  and  narrow,  whilst  upon  the  last  it  is 
stout  and  short.    The  caudal-fin  resembles  that  of  Sergestes. 

Ex.  A.  Indicus. 

PALICOU'REA,  a  genus  of  Plants  belonging  to  the  natural  order 
Cinchonacece.  The  limb  of  the  calyx  is  5-toothed  or  5-lobed,  or  nearly 
entire ;  the  corolla  tubular  and  cylindrical,  and  a  little  gibbous  at  the 
base  or  curved,  5-cleft,  bearded  beneath  the  middle  inside.  The  teeth 
of  the  calyx  and  corolla  sometimes  rather  unequal.  The  species  are 
American  shrubs  wholly  destitute  of  pubescence.  The  leaves  often 
whorled  and  of  considerable  size.  The  flowers  are  yellow  or  white 
iu  terminal  sessile  or  stalked  panicles,  thyrses,  or  cymes. 

P.  Marcgraavii  is  a  shrub  from  5  to  6  feet  high,  and  has  smooth 
quadrangular  branches.  It  is  a  poisonous  plant,  used  in  Brazil  to 
kill  rats  and  mice. 

P.  crocca  has  a  smooth  stem,  ovate  or  oval-lanceolate  leaves.  It  is 
a  native  of  Porto  Rico,  Trinidad,  Cuba,  and  Guadaloupe.  According 
to  Von  Martius  this  species  is  emetic. 

P.  speciosa  has  smooth  round  branches,  oblong  acuminate  leaves, 
acute  at  the  base,  membranous,  roughish,  shining,  with  smooth 
stipules.  The  leaves  have  by  their  yellow  colour  obtained  for  the 
plant  the  name  of  Gold-Shrub,  highly  spoken  of  in  Brazil  as  an 
antisyphilitic.  "  The  decoction,  which  iu  large  doses  forms  a  real 
poison,  acts  especially  by  an  increased  action  of  the  skin  and  kidneys, 
and  the  digestion  is  not  injured  by  moderate  doses."  (Martius.) 

P.  officinalis  is  a  shrub  clothed  with  harsh  yellow  down  in  every 
part.  It  is  a  native  of  Brazil,  and  is  reported  to  be  a  powerful 
diuretic,  and  is  used  both  in  human  and  veterinary  medicine. 

Other  species  of  this  genus  are  said  to  have  qualities  similar  to  the 
last.  P.  diuretica,  P.  strcpens,  P.  sonans,  and  P.  longifolia  are 
amongst  those  reported  to  possess  medicinal  virtues.  P.  tinctovia 
forms  a  fine  red  dye  much  valued  in  Peru. 

Lindley,  Flora  Medica  ;  Burnett,  Elements.) 

PALINU'RUS,  the  name  given  by  Fabricius  to  a  genus  of 
Crustacea  which  forms  the  tribe  of  Langoustiens  in  the  system  of 
M.  Milne-Edwards,  being  the  fourth  of  his  family  of  Cuirassed 
Macruriaus,  and  characterised  by  the  existence  of  antenna;  of  the 
ordinary  form  and  the  absence  of  didactylous  pincers.  It  is  also 
regarded  as  the  type  of  a  family  of  the  Palinurida;. 

The  Palinuri,  or  Sea-Crawfish,  as  they  are  popularly  called,  have 
the  body  nearly  cylindrical.  Their  carapace  is  nearly  straight  from 
before  backwards,  very  convex  transversely,  and  presents  about  its 


anterior  third  part  a  deep  transverse  furrow,  which  in  directed  forward 
on  each  sido  and  separates  tho  stomachal  from  the  cardial  and 
branchial  regions,  tho  oidy  ones  which  can  bo  well  distinguished. 
Tho  anterior  border  of  the  carapace  is  armed  with  two  stout  horns, 
which  advance  above  tho  eyes  and  tho  base  of  the  antenna).  On  each 
side,  below  the  eyes  and  nearer  to  tho  base  of  the  external  antenna), 
there  is  a  more  or  less  strong  tooth.  A  great  number  of  spines  also 
nearly  always  arm  the  cepbalothoracic  buckler,  over  whoso  surface 
they  are  disposed.  Tho  ophthalmic  ring  is  free  and  exposed  ;  the  eyes 
aro  largo,  short,  and  rounded.  The  anteunular  ring  is  very  much 
developed,  and  advances  between  tho  external  antenna},  below  and  in 
front  of  the  ophthalmic  ring;  sometimes  it  is  triangular,  and  much 
longer  than  it  is  wide,  and  sometimes  it  is  nearly  square.  The  internal 
antenna),  which  spring  from  the  lower  part  of  its  anterior  border,  are 
very  long;  their  first  joint  is  entirely  cylindrical,  and  bo  aro  th  l 
next  two  joints;  they  terminate  by  two  multi-articulate  filaments  of 
varying  length.  The  external  antenna)  are  very  stout  anil  very  long ; 
their  basilary  joint,  in  which  the  auditory  apparatus  is  lodged,  is  very 
large,  and  is  joined  to  its  congener  so  as  to  form  in  front  of  the  mouth 
a  very  largo  epistome;  the  three  succeeding  joints  are  stout,  move- 
able, and  thorny ;  they  constitute  the  basilary  portion  of  the  antenna:, 
and  are  succeeded  by  a  multi-articulate  stem  which  is  very  stout  and 
very  long.  The  external  jaw-feet  are  small  and  pediform ;  their 
internal  border  is  only  a  little  or  not  at  all  toothed,  very  obtuse,  and 
furnished  with  bundles  of  hairs;  their  palp  is  very  small  or  entirely 
wanting,  but  they  give  insertion  to  a  large  flabelliform  joint.  Tho 
second  pair  of  jaw-feet  are  small  and  vary  in  the  form  of  their  palp  ; 
the  first  pair  have  a  very  large  palp,  which  completes  the  efferent 
branchial  canal  forwards,  and  terminates  sometimes  by  a  styliform 
appendage,  sometimes  by  an  oval  blade  in  the  form  of  a  spatula. 
The  mandibles  are  very  stout,  their  edge  is  trenchant,  and  their  palpi- 
form  stem  is  very  slender.  The  sternal  plastron  is  of  large  size  and 
composed  of  five  segments  joined  together;  it  is  very  narrow  between  • 
the  first  pair  of  feet,  but  is  enlarged  from  before  backwards,  and 
presents  on  reaching  the  penultimate  pair  a  very  considerable  width. 
All  the  feet  are  monodactyle;  the  first  pair,  which  are  in  general 
shorter  and  a  little  stouter  than  the  others,  terminate  by  a  short  stout 
finger,  which  is  not  very  moveable  ;  sometimes  there  is  at  its  base  a 
spine,  which  is  the  vestige  of  a  thumb,  but  these  organs  are  never 
even  subcheliform.  The  third  pair  of  feet  are  in  general  longer.  The 
abdomen  is  very  stout  and  very  long;  its  first  ring  has  no  appendages, 
but  each  of  the  four  succeeding  rings  gives  insertion  to  a  pair  of 
false  feet,  composed  in  the  male  of  a  small  basilary  joint  and  a  large 
oval  terminal  lamini,  whilst  in  the  female  there  are  two  similar 
lamina),  or  at  least  a  single  lamina  and  a  stemlet  which  is  biarticulate 
and  furnished  with  hairs.  The  caudal  fin,  formed  by  the  seventh 
abdomiual  ring  and  the  appendages  of  that  which  precedes  it,  is  very 
large,  and  each  of  the  lamina)  of  which  it  is  composed  remains  flexible 
and  half-horny  for  its  two  posterior  third  parts,  whilst  above  it  is 
crustaceous  like  the  rest  of  the  tegumentary  skeleton. 


Palinurus,  under  side.  (Milne-Edwards.) 

The  branchiae  are  composed  of  cylindrical  filament?,  which  are  short 
and  close  after  the  manner  of  a  brush  ;  there  are  eighteen  on  each  side 
— two  above  the  second  jaw-foot,  three  above  the  external  jaw-foot, 
three  above  the  anterior  foot,  four  above  each  of  the  succeeding  feet 
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and  one  above  the  fifth  foot.  A  large  flabelliform  appendage  elevates 
itself  between  each  of  the  bundles  of  branchiae.  (Milne-Edwards.) 

The  genus  is  composed  of  species  of  considerable  size,  remarkable 
for  the  hardness  of  their  crusts,  and  spread  over  all  seas.  Rocky  coasts 
are  their  favourite  haunts. 

P.  vulgaris,  the  Common  Sea  Craw-Fish,  or  Spiny  Lobster ; 
Langouste  of  the  French.  The  lateral  horns  of  the  front  are  smooth 
above,  and  armed  below  with  many  sharp  dentilations ;  carapace  very 
spiny ;  suborbital  teeth  on  the  border  of  the  carapace  very  large. 
Length  about  18  inches.    Weight  sometimes  from  12  to  15  lbs. 

This  appears  to  be  the  Kapd/3os  of  Aristotle  and  tho  ancient 
Greeks,  and  the  Locusla  of  tho  Roman  authors  (Suetonius,  &c.)  and  of 
Belon.    In  the  '  Portraits  d'Oyseaux,'  &c,  '  observez  par  P.  Belon  du 
Mans'  (1557),  is  a  cut  of  the  crustacean,  and  under  it  the  following 
lines,  which  allude  to  its  name  (Locusta),  derived  probably  from  its 
power  of  springing  with  the  tail  or  abdomen  : — 
"  On  peult  nommcr  Sautcrclle  do  Mer 
Ceste  Langouste,  cstant  jiar  tout  piquantc 
Dcssus  le  dos.    Dieu  la  fcit  peu  puissantc, 
Mais  il  la  scout  dc  dure  csorcc  arraer." 

It  inhabits  the  seas  of  Europe,  and  is  common  on  the  rocky  coasts 
of  Britain,  especially  in  the  south,  and  on  the  like  coasts  of  France, 
especially  on  the  south  and  west. 

It  is  in  general  use  as  an  article  of  food  when  in  season,  and  as 
wholesome  as  the  lobster;  but  though  M.  Milne-Edwards  states  that 
the  flesh  is  very  much  esteemed,  the  English  specimens  are  certainly 
far  inferior  both  in  tenderness  and  delicacy  of  flavour  to  that  of  the 
last-mentioned  crustacean. 


spiny ;  two  spines  on  the  median  line  of  the  stomachal  region  near 
the  base  of  the  rostral  horns ;  and  on  each  side  of  these  last,  on  the 
anterior  border  of  the  carapace,  two  teeth  nearly  as  large  as  itself. 
Length  7  to  8  inches. 


Common  Sea  Crawfish  [Palimtrus  vulgaris), 
a,  left  outward  jaw-foot. 

P.  fasciatus.  Antennular  ring  armed  above  with  two  conical  rather 
large  teeth  situated  near  its  anterior  border.  Carapace  armed  with  a 
small  number  of  spines,  and  slightly  granular,  or  only  dotted  on  its 
posterior  half;  lateral  tooth  of  the  anterior  border  of  the  carapace 
small ;  no  spines  on  the  median  line  of  the  stomachal  region ;  median 
tooth  of  the  anterior  border  of  the  epistome  very  large.  Length 
about  a  foot. 

It  is  a  native  of  the  Indian  Ocean. 

P.  guttatus.  Antennular  ring  armed  with  two  very  large  conical 
teeth,  sometimes  preceded  by  two  rudimentary  spiues.    Carapace  very 
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It  is  found  in  the  Antilles. 

Several  fossil  ppecies  have  been  referred  to  the  genus  Palinurus. 

PALIU'RUS  'the  Greek  UaKiovpos,  and  Latin  Paliurua),  a  genus  of 
Plants  belonging  to  the  natural  order  Rhamnacea;.  It  has  a  spreading 
5-cleft  calyx,  5  obovate  convolute  petals,  5  protruding  stamens,  ovate 

2-  celled  anthers,  and  a  flat  pentagonal  disc.  The  fruit  is  dry  and 
indehiscent,  expanding  into  a  membrane  round  the  disc,  containing  a 

3-  celled  nut.  The  species  are  shrubs  or  trees,  with  alternate  simple 
leaves. 

P.  acvleatus,  Christ's  Thorn,  is  a  very  common  plant  in  Palestine, 
and  on  the  borders  of  the  Mediterranean  Sea.    It  has  pubescen'. 


Christ's  Thorn  (Paiiwus  aculcatus).    1,  a  ripe  fruit  of  the  natural  size. 

bractless  ovate  serrulated  leaves,  quite  smooth,  3-nerved,  and  with  2 
spines  at  their  base — one  erect,  the  other  hooked.  The  flowers  are  of 
a  greenish-yellow  colour.    The  fruit  has  a  very  singular  appearance. 
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resembling  a  head  with  a  broad-brimmed  hat  on ;  the  French  call  the 
treo  '  Porte  Chapeau.'  This  species  of  Paliurus  is  one  of  tho  most 
common  thorns  in  the  hodgeB  of  Asia,  and  its  flexiblo  spiny  branches 
form  an  impassable  kind  of  fence.  The  sends  are  sold  in  the  horb- 
ehops  of  Constantinople,  and  tho  native  doctors  prescribe  them  in 
many  complaints  under  tho  name  of  'Xallo.'  They  are  also  usod  as 
a  dye.  It  is  common  in  tho  south-east  of  Europe  and  in  Asia  Minor, 
and  in  tho  districts  where  it  grows  there  is  a  tradition  that  this 
is  the  plant  from  which  tho  Jews  plaited  tho  crown  of  thorns  for 
our  Saviour.  In  this  country  it  is  not  uncommon  in  shrubberies, 
whero  it  forms  a  beautiful  bush  when  in  flower,  but  it  docs  not  ripen 
its  fruit  It  is  supposed  to  bo  the  third  sort  of  'Pd/j.vos  mentioned  by 
Dioacorides,  who  compares  tho  form  of  the  fruit  to  that  of  a  vertebra ; 
if  so  the  tlahioipos  of  this  author  must  have  been  something  else,  and 
perhaps,  as  Sibthorp  conjectures,  the  modern  Zl£i<pi,  Ziziphus  vulgaris, 
or  Jujube. 

PALLADIUM.  [Platinum.] 

PALLAH.  [Antilope^i.] 

PALLIOBRANCHIA'TA,  M.  De  Blainville's  name  for  his  first 
order  of  his  class  (the  3rd  of  the  Malacozoa)  Accphalophora. 

PALLIUM,  the  mantle  of  Mollusca.  The  mark  formed  by  it  in 
bivalve  shells  is  called  the  Pallial  Impression.  This  mark  is  normally 
found  near  the  margin  of  the  shell,  and  is  thence  sometimes  called  tho 
Marginal  Impression.  In  the  Dimyaria,  or  bivalves  which  have  two 
impressions  of  muscles  of  attachment,  this  mark  passes  from  one  of 
those  impressions  to  the  other ;  and  if  in  its  passage  it  bends  inwards 
posteriorly,  it  is  said  to  be  Sinuated,  and  the  part  where  this  occurs  is 
the  Siphonal  Scar  of  Dr.  Gray. 

PALM-OIL.  [El.eis.] 

PALM-WINE.  [Borassus.] 

PALMA  CHRISTI.  [Ricinus.] 

PALMACEiE,  Palms,  a  natural  order  of  Endogenous  Plauts,  usually 
trees,  with  simple  stems,  inhabiting  the  warmer  parts  of  the  world 
and  especially  tropical  countries.  They  constitute  a  most  important 
order,  on  account  of  the  many  uses  to  which  the  species  or  their 
products  are  applied.  They  are  nearly  allied  to  the  Liliaceous  and 
Juncaceous  or  Rushy  Plants  of  northern  countries.  Linnaeus,  who 
had  scarcely  any  means  of  judging  of  the  real  structure  of  their  fructi- 
fication, and  was  therefore  uncertain  where  to  station  them  in  his 
sexual  system,  placed  them  in  an  Appendix  by  themselves  and 
called  them  the  Princes  of  Vegetation.  It  has  now  however  been 
ascertained  that  they  chiefly  belong  to  Hcxandria,  Monaxia,  and 
mDiatcia. 

In  general  they  adhere  to  the  soil  by  clusters  of  strong  simple  roots 
which  not  uncommonly  form  a  hillock  elevated  above  the  surface  of 
the  ground.  Their  trunks  are  solid,  harder  on  the  outside  than  the 
centre,  and  are  sometimes,  as  in  the  Cane-Palms,  coated  by  a  layer  of 
siliceous  matter ;  they  are  usually  quite  simple,  growing  exclusively 
by  a  single  terminal  bud,  called  in  the  Areca  its  cabbage,  and  eaten  as 
a  delicacy  when  boiled  ;  but  in  the  Hyphcenc,  or  Doom-Palm,  they  are 
regularly  forked.  In  the  majority  of  the  order  the  stem  is  nearly 
cylindrical,  but  in  some  it  is  thickest  at  the  base,  and  in  others  swollen 
in  the  middle  ;  occasionally  it  is  defended  by  strong  hard  spines,  but 
is  more  frequently  unarmed,  and  marked  by  rings  which  indicate  the 
places  whence  the  leaves  fall  off. 

The  leaves,  called  fronds  by  Linnsens,  are  alternate,  with  a  very 
hard  epidermis  and  a  distinct  petiole,  from  the  base  of  which  a,  coarse 
network,  called  the  reticulum,  sometimes  separates  next  the  trunk ; 
they  are  usually  either  pinnated  or  fan-shaped,  but  are  occasionally 
nearly  split  in  two  ;  their  veins  are  parallel,  the  spaces  between  them 
plaited,  and  the  whole  size  sometimes  very  great,  as  in  the  Fan-Palm, 
in  which  specimens  have  been  seen  as  much  as  18  or  20  feet  in 
breadth.  [Couypha.] 

The  flowers  appear  in  panicled  spikes  from  the  inside  of  hard  dry 
spathes,  which  are  often  boat-shaped,  and  although  small,  they  are 
sometimes  so  extremely  numerous  that  each  panicle  will  weigh  many 
pounds.  They  are  generally  hermaphrodite,  but  often  monoecious, 
dioecious,  or  polygamous.  The  calyx  and  corolla  consist  each  of  three 
pieces,  which  are  either  distinct  or  more  or  less  united.  The  stamens 
vary  in  number,  from  3  to  a  large  multiple  of  that  number,  and  bear 
2-celled  linear  anthers  which  open  along  their  inner  face.  The  ovary 
consists  of  3  carpels,  which  are  sometimes  distinct,  sometimes  con- 
solidated, and  occasionally  in  part  abortive,  so  that  the  ovary  is  only 
lcelled.  The  ovaries  are  almost  always  solitary,  and  erect  in  each 
cell,  but  sometimes  two  are  present,  which  in  that  case  stand  side  by 
side ;  they  are  orthotropous  in  some  genera  and  anatropous  in  others. 
The  styles  are  very  short,  the  stigmas  simple. 

The  fruit  varies  extremely  in  its  consistence  and  appearance.  Some- 
times it  is  3-celled,  often  1-celled ;  in  such  species  as  the  Cocoa-Nut  it 
is  a  kind  of  drupe  covered  by  a  coarse  fibrous  rind  ;  iu  others  it  is  a 
soft  sweet  eatable  pericarp,  as  in  the  date ;  in  others  its  surface  is 
broken  up  into  lozenge-shaped  spaces,  as  in  the  Sagus,  whose  fruit 
looks  as  if  covered  with  scale-armour.  The  seed  is  single,  either  solid 
or  hollow,  and  consists  principally  of  albumen  of  a  fleshy,  oily,  horny, 
or  cartilaginous  texture,  witbin  which  is  lodged  a  very  small  cylin- 
drical embryo  at  some  part  of  the  surface  distant  from  the  hilum. 

Palms  appear  to  prefer  a  soil  in  some  measure  salt,  although  many 
species  are  inhabitants  altogether  of  inland  districts  and  even  of  high 
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mountains.  Their  goographical  limits  appear  to  bo  within  '.'•?>"  N.  lat. 
in  America,  44°  N.  lat.  in  Europe,  'iV  N.  lat.  in  Asia,  and  W  H.  lat. 
in  the  southern  hemisphere ;  and  according  to  Von  Marti  no,  their 
powers  of  migration  are  extremely  small ;  none  of  them  have  bo«n 
able  to  cross  the  ocean  without  the  aid  of  man.  Their  favourito 
stations  are  said  to  bo  the  banks  of  rivers  and  watercourse*,  and  th<) 
sea-shore,  some  species  scattered  singly  aud  others  collected  together 
into  largo  forests. 

Thcro  is  scarcely  a  species  of  this  order  in  which  somo  useful 
property  is  not  found.  Tho  Cocoa-Nut  [Cocoa],  the  Date  [Piiu.mx], 
and  others  are  valued  for  their  fruit ;  tho  Fan-l'uhn  and  many  more 
for  their  foliage,  whoso  hardness  and  durability  render  it  an  excellent 
material  for  thatching ;  the  sweet  juice  of  tho  Palmyra  [Bohabhub] 
when  formontcd  yields  wine ;  the  centre  of  tho  Sago-Palrn  abounds  in 
nutritivo  starch;  the  trunk  of  the  Iriartca.  or  Ceroyylon  exudes  a 
valuablo  vegotable  wax  [Ceroxylon]  ;  oil  is  expressed  in  abundance 
from  the  Oil-Palm  ;  an  astringent  matter  resembling  dragon's  blood  is 
produced  by  Calamus  Draco  ;  many  of  tho  species  contain  within 
their  leaves  so  hard  a  kind  of  fibrous  matter,  that  it  is  employed 
instead  of  needles,  or  so  tough  that  it  is  manufactured  into  cordage; 
and  finally,  their  trunks  are  in  somo  cases  valued  for  their  strength 
and  used  as  timber,  or  for  their  elasticity,  or  their  flexibility,  as  iu  the 
Cane-Palm.  [Calamus.] 
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A  cluster  of  fruit  of  the  Date-Palm  (riitenir  dactyliftra),  -Kith  the  spMhc  from 
which  they  spring.  I,  a  separate  liower  ;  2,  the  ovary;  3,  a  section  of  the 
fruit,  containing  a  single  seed,  iu  the  middle  of  whose  back  is  seen  a  papilla, 
which  indicates  the  seat  of  the  embryo. 

Tho  number  of  species  is  estimated  at  about  1000,  divided  into 
59  genera,  distributed  through  5  tribes. 

(Martius,  Palmamm  Familia  ejusque  Genera  denuo  illustrata  ;  also 
the  Genera,  and  Species  Palmarum  of  the  same  author;  Endlicher, 
Genera  Plantarum  ;  Lindley,  Vegetable  Kingdom.) 

PALMACI'TES,  a  genus  of  Fossil  Plants,  from  the  Coal  Formation. 
(Sternberg.) 

PALMALES.  [Endogens.] 

PALMELLACE^E.  [Algjj.] 

PALMI'NA  (Gray),  a  genus  of  Cirripedia. 

PALMI'PEDES,  Cuvier's  name  for  his  sixth  order  of  Birds,  which 
is  divided  into  four  families: — The  Divers  {Brachypterce) ;  the 
Longipenncs,  or  Grands  Voiliers  (Albatrosses,  &c.) ;  the  Totipalmes 
(Pelicans,  &c) ;  and  the  Lamellirostres  (Swans,  Geese,  Ducks,  &c.) 
[Ducks.] 

PALMIPES,  a  genus  of  Star-Fishes  belonging  to  the  tribe  Gonias- 
terim  and  the  family  Asteriadw.  The  body  is  thin,  flat,  and  pentagonal, 
and  covered  above  and  beneath  with  fasciculated  spines ;  avenues 
bordered  by  longitudinal  fasciculi  of  spines  ;  suckers  visceral.  The 
species  of  this  genus  are  not  numerous. 

P.  membranaceus,  the  Bird's-Foot-Sea-Star,  is  a  British  species.  It 
has  broad  ample  sub-acute  lobes.  Colour  white,  with  red  rays  and 
border.  It  is  the  thinnest  and  flattest  of  all  its  class.  It  ranges  from 
the  Arctic  seas  to  the  Mediterranean. 

(Forbes,  History  of  British  Star-Fishes.) 

PALMI'PORA,  a  genus  of  Madrcporaia. 

PALMS.  [Palmace^:.] 

PALMULATUA,  a  genus  of  Polypiaria. 

■ 
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180 


PALMYRA.  [Borassds.] 

PALMYRA,  a  genus  of  Dorsibranchiate  Annelida. 
PALO  DE  VACA.  [Cow-Tree.] 
PALPEBRA.  [Eye.] 

PALUDINID^E,  a  family  of  Prosobranchiate  Qasteropodoua  Mol- 
lusca.  The  species  are  all  inhabitants  of  the  fresh  water.  They 
embrace  LamarcL'a  family  of  Peristomians.  The  genera  included  in 
it  are  Paludina,  Valvata,  Ampullaria,  Amphibola,  and  Bithinia. 
Through  Ampullaria  the  family  is  allied  with  Neritidw.  The  animals 
have  broad  muzzle-shaped  heads,  produced  tentacula,  sessile  or  sub- 
sessile  eyes,  and  round  or  ovate  entire-mouthed  turbinated  shells. 
They  are  distributed  all  over  the  world,  in  lakes  and  streams.  All 
the  species  are  operculated.  Some  of  the  Paludina  are  amongst  the 
largest  fresh-water  shells,  whilst  others  are  the  smallest.  They  are 
mostly  dingy  ;  but  some  are  brilliantly  coloured.  Their  fossil  forms 
do  not  greatly  differ  from  those  which  are  recent,  and  they  are  found 
as  far  back  as  the  Oolitic  period. 

Paludina  (Lam.). — Animal  furnished  with  a  proboscidiform  head  ; 
mouth  toothless,  but  containing  a  small  lingual  bristly  mass ;  tentacles 
conic,  elongated,  contractile;  eyes  at  the  external  base  of  the  ten- 
tacles; foot  oval,  with  a  marginal  furrow  at  its  anterior  part;  male 
organ  very  large,  swelling  up  the  right  tentacle,  whence  it  comes  forth 
from  an  orifice  situated  near  its  base;  anus  at  the  extremity  of  a 
small  tube  in  the  flooring  (plancher)  of  the  respiratory  cavity. 

Shell  furnished  with  an  epidermis,  conoid,  having  the  whorls  of  the 
spire  rounded,  and  the  apex  mammillated  ;  aperture  rounded,  oval, 
angular  at  the  summit,  the  borders  united  and  trenchant. 

Operculum  homy,  its  elements  concentric,  with  its  summit  excentric. 


tacula;  two  great  subulate  tentacula  nearly  as  long  as  the  foot, 
supporting  at  their  base  oculiferous  peduncles,  sometimes  separated 
throughout  their  length.  No  jaws,  but  a  lingual  bristled  ribbon.  A 
respiratory  canal  formed  by  the  mantle,  but  not  leaving  any  trace  ou 
the  shell.  Branchial  cavity  of  great  size,  largely  open  anteriorly,  and 
whose  upper  wall  is  doubled  so  as  to  form  a  great  aquiferous  sac. 
(Deshayes,  principally.) 

Shell  furnished  with  an  epidermis,  generally  not  stout,  but  globular, 
ventricose,  and  umbilicated ;  spire  very  short,  tho  last  whorl  much 
larger  than  all  the  others  put  together;  aperture  oval,  rather  longer 
than  it  is  wide,  borders  united,  the  right  lip  trenchant. 

Operculum  horny  or  shelly,  rarely  calcareous,  rather  delicate, 
composed  of  concentric  elements,  the  apex  submarginal  and  inferior. 


Paludina  parvula.  Animal  and  shell  magnified. 
a,  side  view;  b,  seen  from  above.  (Guilding.) 

Lamarck  states  that  the  Paludina,  many  species  of  which  have  been 
confounded  with  the  Cyclostomata,  Bulimi,  and  Turbine*,  inhabit 
fresh-waters  almost  generally,  but  some  live  also  in  brackish  and  even 
m  quite  salt-waters.  They  breathe  water  only,  like  the  Valvata,  with 
which  they  have  a  great  affinity  ;  but  their  branchiae  are  internal,  and 
they  are  further  distinguished  from  that  genus  by  the  form  of  their 
aperture,  which  is  rather  longer  than  it  is  wide,  being  modified  by  the 
last  whorl,  which  presents  an  angle  at  its  summit.  Their  habits  he 
describes  as  being  very  nearly  those  of  the  Limnea,  like  which  the 
Paludina  may  be  often  seen  progressing  at  the  surface  of  the  water, 
foot  uppermost. 

This  form  is  widely  spread.  Species  have  been  found  in  Europe, 
Asia,  Africa,  aud  America.  The  European  species  are  the  inhabitants 
of  temperate  climates. 

The  number  of  recent  species  of  Paludina  given  by  Woodward  is 
60  and  of  fossil  species  50. 

P.  vivipara,  the  Common  River-Snail,  has  the  shell  ventricose-conoid, 
thin,  diaphanous,  very  delicately  striated  longitudinally,  greenish- 
brown,  with  brown-red  obsolete  transverse  bands ;  five  turgidly- 
rounded  whorls,  tho  sutures  strongly  marked.  It  inhabits  the  fresh- 
waters,  rivers,  and  ponds  of  England,  France,  Germany,  &c. 


Paludina  vivipara.  Female. 
a,  Shell  of  an  adult,  with  young  shells  in  it ;  b,  operculum ;  c,  young  shell 
before  exclusion. 

Nematwa,  Swainson,  and  Bithinia,  Gray,  are  sub-genera  of  Paludina. 
Forbes  and  Hanley  record  two  species  of  Bilkinia  as  British,  B.  ten- 
taculata  and  B.  Leachii. 

Ampullaria  (Lamarck). — Animal  globular  or  planorbiform ;  foot 
large,  delicate,  and  subquadrangular,  largely  truncated  anteriorly. 
Head  flattened  terminated  anteriorly  by  a  pair  of  conical  buccal  ten- 


Ampullaria  dubia.    Animal  in  the  shell  creeping.  (Guilding.) 
a,  operculum  ;  b,  the  right  siphon  ;  c,  the  left  siphon. 


Ampullaria  dubia,  showing  the  lower  side  of  the  foot,  &c.  (Guilding.)  The 
animal  is  represented  as  ascending  to  the  surface  of  the  water  to  breathe,  and 
with  the  respiratory  siphon  exserted.  a,  the  operculum  ;  6,  the  right  siphon  ; 
c,  the  left  siphon. 

The  species  of  this  genus  are  not  found  in  Europe,  but  they  have 
been  brought  to  Europe  alive.  The  first  was  sent  to  Paris  by 
M.  Caillaud  from  the  Nile.  That  naturalist,  during  his  voyage  to 
Meroe,  collected  several  Egyptian  Mollusca,  which  he  distributed 
generously  among  collectors.  One  correspondent  had  been  anxious 
for  the  fluviatile  molluscs  found  in  the  Nile.  The  person  employed 
to  collect  these,  after  having  gathered  a  large  quantity  of  river  Mollusca, 
among  which  were  some  living  Ampullaria,  put  them  all  into  a  box 
of  bran  (son).  This  box  was  delayed  on  its  road  by  the  operation  of 
the  quarantine  laws  for  four  months,  and  when  it  reached  M.  Caillaud, 
was  in  such  a  state,  from  the  putrefaction  of  the  greater  part  of  its 
animal  contents,  that  he  hastened  to  throw  the  whole  into  the  water. 
To  his  no  small  surprise  he  found,  a  few  hours  after,  the  greater  part 
of  the  Ampullaria,  which  had  been  shut  up  with  this  mass  of  putre- 
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Animal  and  Shell  of  Ceratodes  fasciatus,  Guilding ;  Ampullaria  Cornu. 
Arietis,  Sowerby.  (Guilding.)  1,  the  animal  creeping.  2,  the  animal  in  a 
supine  position  ;  a,  Operculum  ;  b,  the  right  siphon  ;  c,  the  respiratory  siphon. 
3,  head,  tentacula,  eyes  at  their  base,  and  cervical  alas. 

faction,  quietly  creeping  about4upon  the  mud.  He  gave  many  indi- 
viduals to  M.  Deshayes,  who  kept  them  alive  from  four  to  five  months. 

M.  Deshayes  relates  that  it  became  an  object  of  inquiry  how  aquatic 
animals,  unable  to  respire,  except  by  means  of  a  pectinated  branchia, 
could  remain  alive  so  long  out  of  the  element  apparently  necessary 
to  their  existence.  Nearly  all  the  persons,  he  remarks,  who  occupied 
themselves  with  this  phenomenon,  thought  that  the  animal  on  retiring 
into  its  shell  carried  with  it  a  certain  quantity  of  water,  which  could 
not  escape  owing  to  the  retention  of  the  operculum,  which  closes  the 
aperture  with  great  exactness.  Others  thought  that  the  humid  air 
carried  upon  the  branchiso  was  sufficient  to  keep  up  the  respiratory 
action.  "  Wishing  to  know,"  continues  M.  Deshayes,  "  whether  there 
were  anything  in  the  structure  of  the  animal  which  could  explain  the 
singularity,  we  soon  perceived  that  the  upper  wall  of  the  branchial 
cavity  was  doubled,  and  formed  a  great  pouch,  the  aperture  of  which 
was  placed  backwards,  above  the  origin  of  the  bianchire.  Plunged  in 
the  water,  the  animal  has  this  pouch  constantly  filled  with  the  ambient 
liquid,  and  on  retiring  into  its  shell  and  shutting  itself  up  under 
its  operculum,  this  bag  still  remains  filled  with  water,  and  thus 
furnishes  the  necessary  materials  for  the  function  of  respiration. 
Everything  leads  us  to  believe  that  this  is  the  only  cause  which 
permits  the  Ampullaria,  pectinibrauchiated  aquatic  animals,  to  remain 
&  long  time  out  of  the  water  without  perishing,  and  this  explains  also 
how  it  happens  that  in  certain  lakes  which  are  annually  dry,  Ampul- 
lariat  are  always  to  be  found.  When  the  great  heats  approach  and 
they  plunge  themselves  into  the  mud  or  sand  they  preserve  in  their 


branchial  saca  the  quantity  of  water  necessary  for  them  during  tlio 
whole  timo  of  drought." 

Thin  is  ono  of  those  beautiful  provisions  which  meet  the  naturalist 
everywhere.  The  tropical  torrent  and  lake  may  yield  to  th<:  dry 
season  and  burning  sun,  but  the  Ampullaria,  secure  in  tlio  poBHeKxion 
of  his  water-bag,  can  afford,  like  tlio  camel  in  the. desert,  to  wait  till 
the  rainH  furnish  a  fresh  supply,  and  again  fill  the  parched  channel. 

The  species  arc  found  in  the  rivers  and  lakes  of  warm  climates. 
Species,  some  of  thtru  very  large  (A.  Guyanensis,  A.  Urceus,  ami 
A.  Girjas,  for  example),  have  been  found  in  Asia,  Africa,  and  America, 
especially  the  southern  portioii^of  the  latter. 

A.  globosa,  Globose  Apple-Snail,  or  Idol-Shell,  is  a  good  example  of 
this  genus.  There  are  about  50  recent  species  of  thia  g<;nus.  The 
following  sub-genera  have  been  formed  out  of  it : — J'omus,  Marina, 
Asoleru;  Lanistes,  and  Meladomm. 


Ampullaria  globosa  •  the  aperture  closed  by  the  operculum. 

Ampullaria  effusa  of  Swainson.  Mr.  Guilding  is  of  opinion  that 
this  species  forms  the  transition  through  Ceratodes  to  the  Planwhidce, 
and  that  it  is  probably  more  allied  to  that  genus  than  to  Ampullaria. 

The  genus  Ceratodes  of  the  last-named  author  is  characterised  as 
having  a  simple  lip  ;  a  horny  operculum ;  a  discoid  shell ;  a  very  large 
and  deep  umbilicus,  and  an  evanescent  columella.  The  sole  species 
given  by  him  is  Ceratodes  Cornu- Arietis  above  copied. 

Mr.  Swainson  thus  defines  the  genus  Ampullaria: — Shell  globosa, 
rarely  discoid,  turbinate ;  spire  very  short ;  aperture  oblong,  pointed 
above,  rounded  below.  The  same  author  characterises  the  four  sub- 
genera as  follows  : — 

Ampullaria  (Lamarck). — Outer  lip  thin ;  operculum  horny.  Ejr. 
A.  fasciata  of  Lamarck. 

Pachylabra. — Outer  lip  thickened ;  operculum  shelly.  Ex.  P.  globose, 
Swainson. 

Lanites  (Montf). — Shell  reversed ;  the  body-whorl  ventricose  only 
in  the  middle ;  outer  lip  generally  thin.  Ex.  L.  Guinaiaca.  Sowerby'a 
'  Manual,'  f.  319.    ('  Malacology,'  1840.) 

The  number  of  recent  species  recorded  by  M.  Deshayes  in  his 
'  Tables '  is  24  :  in  the  last  edition  of  Lamarck  the  numbers  given 
are  27,  including  Ampullaria  avellana  and  A.  fragilis,  of  which  we 
shall  presently  have  occasion  to  speak  more  at  large.  Neither 
Mr.  Swainson's  Ampullaria  globosa,  Captain  King's  A.  Cumingii,  ncr 
Mr.  Lea's  A.  Pealiana  appears  among  these  species.  Mr.  Swainson 
gives  Helix  ampullacea,  var.,  Gmelin,  as  a  synonym  of  his  A.  globosa, 
but  the  former  stands  as  a  synonym  for  A.  fasciata,  Lam.,  in  the  last 
edition  of  the  'Animaux  sans  Vertebres.'  Mr.  Swainson  considers  it 
distinct,  and  quotes  the  description  and  figure  of  Chemnitz,  who,  like 
other  authors,  considered  it  a  variety  of  HelLc  ampullacea.  The 
rivers  of  India  are  given  as  the  locality,  by  Mr.  Swainson. 

Some  of  the  Ampullarice,  or  Apple-Snails,  are  of  large  size. 

Ampullacera,  Quoy  (Amphibola,  Schumacher). — Animal  spiral, 
globular,  convex  ;  the  foot  short,  quadrilateral,  and  with  a  marginal 
anterior  furrow.  Head  large,  flattened,  notched  into  two  rounded 
lobes  supporting  two  sessile  eyes,  without  the  appearance  of  tentacles. 
Pulmonary  cavity  limited  anteriorly  by  a  collar,  and  having  its  aper- 
ture at  the  right  border.  Mouth  membranous.  Both  sexes  united. 
Shell  rather  thick,  globular,  ventricose,  deeply  umbilicated,  aperture 
round  or  oblique,  with  the  borders  united  ;  spire  short,  but  projecting. 
Operculum  horny,  delicate,  but  little  spiral,  sometimes  with  a  heel  or 
projection.  (Quoy.) 

M.  Quoy  says  of  this  genus,  "  We  have  a  mollusc  breathing  air 
although  it  lives  in  pools,  possessing  the  two  sexes  united,  but  being, 
notwithstanding,  an  insufficient  hermaphrodite.  It  is  apathetic,  and 
comes  but  little  out  of  its  shell,  into  which  it  retires  very  far  upon  the 
slightest  touch.  We  found  it  sunk  in  the  muddy  sand,  under  some 
inches  of  saltish  water,  with  its  aperture  full  of  earth.  It  is  found  in 
great  abundance  in  New  Zealand,  where  it  is  largely  eaten  by  the 
natives." 

M.  Deshayes  adopts  this  genus,  which  he  thinks  one  of  the  most 
interesting  that  has  been  for  a  long  time  discovered.  "  It  ofibrs  in 
fact,"  says  he,  "  an  entirely  novel  combination  of  an  aquatic  animal 
pulmonated  and  operculated,  and  fills  up  a  lacuna.  It  is,  with  refer- 
ence to  the  aquatic  Pulmonata,  what  the  ffelicince  are  with  reference 
to  the  terrestrial  Pulmonata  ;  Ampullacera,  then,  will  constitute  in 
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the  system  not  only  a  genus  but  a  family,  which  ought  to  be  placed  at 
the  end  of  that  of  the  aquatic  Pulmonala  without  an  operculum." 

The  only  species  known  are  Ampullacera  avellana,  Quoy  (Ampul- 
laria  avellana,  Lam.) ;  and  Ampullacera  fragilis,  Quoy  (Ampullaria 
fragilis,  Lam.),  and  another. 

Valvata  (Miiller). — Animal  with  a  very  distinct  head  prolonged 
into  a  sort  of  widened  proboscis;  tentacles  very  long,  subcylindrical, 
slightly  curving  outwards,  very  much  approximated  at  the  base, 
pointed  at  the  extremity  ;  eyes  sessile  at  the  posterior  side  of  their 
base  ;  foot  bilobate  anteriorly ;  branchiae  long,  pectiuiform,  more  or 
less  capable  of  being  exserted  out  of  tlje  cavity,  which  is  largely  open, 
and  provided  at  the  right  of  its  inferior  edge  with  a  long  appendage 
simulating  a  third  tentacle  ;  male  organ  retiring  within  the  respiratory 
cavity.  Shell  discoid  or  conoid,  umbilicated,  the  whorls  rounded 
and  distinct,  the  apex  mammillated  ;  aperture  round  or  nearly  round, 
its  borders  united  and  trenchant.  Operculum  horny,  round;  its 
elements  concentric  and  circular. 

Mr.  Swainson  regards  Valvata  as  a  sub-genus  of  Paludina. 

This  genus  appears  to  have  been  found  as  yet  in  Europe  and  North 
America  only.  M.  Deshayes,  in  his  '  Tables,'  makes  tho  number  of 
living  species  four,  and  names  V.  piscinalis  as  the  only  species  living 
and  fossil  (tertiary).  In  hia  last  edition  of  Lamarck  the  number  of 
recent  species  recorded  is  six.    There  aro  19  fossil  species. 

V.  piscinalis.  Shell  conoid,  globose,  subtrochiform,  umbilicated, 
white ;  whorls  four  or  five  ;  apex  of  the  spine  obtuse. 


Vah'ata  pisoitialis,  with  its  shell,  creeping 
a,  natural  size ;  b,  enlarged. 


Valvata  piscinalis. 

n,  Shell,  natural  size;  b,  e,  magnified;  d,  operculum  enlarged;  e,  glutinous 
masses  of  eggs  on  a  leaf;  /,  mass  of  eggs  enlarged. 

This  little  shell,  which  has  four  complete  whorls,  without  including 
the  apex,  inhabits  rivulets  and  ponds  in  England  and  France,  and  is, 
in  all  probability,  to  be  found  in  Europe  generally. 

PALYTHOA,  a  genus  of  Zoophytes. 

PAMPAS  CAT.  [Felice.] 

PANAX  (intended  to  be  formed  from  Ttuv,  all,  and  &kos,  a  remedy), 
a  genus  of  Plants  belonging  to  the  natural  order  Araliacece.  The 
flowers  are  polygamous,  the  calyx  obsolete  and  5-toothed.  It  has  5 
petals,  5  stamens  inserted  with  the  petals  under  the  edge  of  the  disc, 
and  alternate  with  them.  The  fruit  is  succulent,  compressed,  orbicular, 
from  2-  to  3-celled ;  the  cells  leathery  and  1-seeded.  The  species  are 
herbs  and  shrubs  and  trees,  having  the  leaves  and  inflorescence  variable. 

P.  quinquefolium,  Five-Leaved  Panax,  or  Ginseng,  has  a  fusiform 
root  more  or  less  branched,  of  a  whitish  colour,  and  terminating  in 
fibres.  The  stem  is  smooth,  round,  and  green,  often  with  a  tinge  of 
red,  divided  at  the  top  into  three  petioles  with  a  flower-stalk  in  their 
centre.  The  petioles  are  round,  smooth,  and  swelling  at  their  base. 
The  leaves  ternate,  quinate,  or  septenate.  The  berries  are  kidney- 
shaped,  of  a  bright  red  colour,  and  contain  2  semicircular  seeds.  The 
flowers  are  of  a  yellowish  colour.  It  is  a  native  of  Chinese  Tartary 
and  North  America.  In  China  it  has  been  considered  an  invaluable 
drug  from  time  immemorial.  In  1709  the  Emperor  of  China  commis- 
sioned 10,000  Tartars  to  go  in  quest  of  as  much  of  this  root  as  they 
could  find ;  each  one  was  to  give  two  pounds  of  the  best  of  it  to  the 
emperor,  and  to  sell  the  rest  for  its  own  weight  in  fine  silver.  The 
roots  enter  into  the  composition  of  every  Chinese  medicine.  It  is 
reckoned  a  stimulant  and  restorative,  and  both  rich  and  poor  consider 
it  a  remedy  for  every  disease.  By  Europeans  and  Americans  however 
it  is  comparatively  disregarded,  and  looked  upon  as  a  mere  succulent, 
similar  in  its  qualities  to  liquorice ;  hence  the  question  arises,  is  the 
Chinese  plant  the  same  as  the  North  American  1  For  we  cannot  regard 
all  that  the  Chinese  say  and  practise  as  merely  imaginary.  The 
common  name  of  the  plant,  Gen-seng,  Jinchen,  or  Nindsin,  signifies 
'  wonder  of  the  world,'  or  the  '  dose  for  immortality ;'  and  the  Chinese 
firmly  believe  that  its  powers  are  almost  miraculous.  [Ginseng.] 

P.  fruticosum  is  also  used  in  China  aud  Cochin-China  as  a  febrifuge, 
and  as  an  astringent  tonic.  It  has  a  shrubby  unarmed  stem,  pinnately 
decompound  leaves;  petiolate  oval  oblong  leaflets,  coarsely  and 
dentately  serrated,  the  ultimate  ones  deeply  triad,  the  panicle  corym- 


bose, with  the  branches  umbelliferous  at  tho  apex.  It  is  a  native  of 
the  islands  of  Ternato,  Java,  and  Amboyna. 

(Lindley,  Flora  Medico  ;  Burnett,  Outlines  of  Botany.) 

PANCItA'TIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Amaryllidaccce.  It  has  a  funnel-shaped  flower  with  a  long  tube.  Six 
superior  sepals,  and  as  many  stamens,  which  are  inserted  on  the  edge 
of  a  12-cleft  membranous  cup.  Pistil  single.  The  name  was  applied 
by  the  Greeks  to  some  plant  allied  to  Scilla  maritima,  but  which  has 
not  yet  been  made  out  by  botanists.  The  name  is  now  applied  to  a 
genus  of  ornamental  plants,  found  in  the  equinoctial  parts  both  of 
the  old  and  of  the  new  world,  and  of  which  one  species  extends  to 
the  coasts  of  the  Mediterranean.  They  are  mostly  highly  ornamental 
plants  with  white  flowers,  many  of  them  fragrant ;  they  are  commonly 
cultivated  in  stoves,  and  require  a  mixture  of  light  loam  aud  rich 
vegetable  mould,  with  little  water  when  not  in  a  growing  state. 

PA'NCREAS  is  a  secreting  gland  situated  behind  the  stomach  and 
extending  from  the  spleen  transversely  across  the  vertebral  column  to 
the  duodenum.  In  man  it  is  of  an  elongated  and  slightly  flattened 
form,  broadest  at  its  right  extremity,  and  gradually  diminishing  in 
breadth  towards  the  left.  It  is  of  a  firm  consistence,  lobulated,  and 
very  similar  in  structure  to  the  salivary  glands,  from  which  circum- 
stance it  is  often  called  the  salivary  gland  of  the  abdomen.  It  is 
chiefly  composed  of  the  ramifications  of  the  main  duct,  through  which 
its  secretion  is  poured  into  the  bile-duct,  or  into  the  duodenum  by  a 
separate  aperture  close  to  that  of  tho  bile-duct.  [Liveb.]  The  rami- 
fications terminate  in  littlo  follicles,  each  cluster  of  which,  with  its 
bloodvessels,  lymphatics,  nerves,  and  connecting  tissue,  forms  a 
lobule.  It  is  in  these  follicles  the  pancreatic  fluid  is  formed.  This 
fluid  has  the  following  composition  : — 

Water   986  40 

Solids  :— 

Fat  026 

Alcohol  Extract  0"15 

Albumen   3 -09 

I"  Chlorides  ] 
Alkaline  <  Phosphates  >      .       .      .  8-9C 

[  Sulphates  J 
Carbonate  and  Phosphate  of  Lime  and  \  j.gQ 
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The  office  of  this  fluid  appears  to  be  the  emulsifying  and  rendering 
absorbable  the  oily  constituents  of  the  food.  On  this  subject  M.  Ch. 
Bernard  has  performed  many  experiments,  and  his  conclusions  are 
now  very  generally  admitted  as  correct.    [Digestion.  1 

The  pancreas  is  found  in  its  least  developed  form  in  fish,  in  some  of 
which  it  consists  of  simple  or  slightly  branching  tubes  or  sacs,  attached 
to  the  duodenum  very  near  its  commencement,  and  commonly  called 
Appendices  Pyloricce.  In  the  A  mphilia  and  Birds  it  gradually  increases 
in  the  complexity  of  its  arrangement,  and  it  is  most  compact  and 
most  highly  developed  in  the  Mammalia. 

PANDA,  one  of  the  uame3  of  the  genus  Ailurus  (F.  Cuv.),  an 
Animal  belonging  to  the  class  Mammalia  and  the  order  Carnivora.  It 
has  the  following  generic  characters  : — Head  subglobose,  great ;  face 
subrotund,  cheeks  tumid;  forehead  flat,  elongated,  broad;  tongue 
rather  rough ;  snout  short,  conical,  very  broad ;  rictus  moderate ; 
rhinarium  obtuse ;  nostrils  terminal ;  ears  short,  acute,  distant,  villous ; 
eyes  approximated  to  the  rhinarium  and  placed  anteriorly ;  maxilla 
intumescent ;  mandible  subrecondite ;  a  few  white  vibrissae.  Neck 
short.  Body  large,  cylindrical,  obese,  clothed  with  a  very  villous 
under-fur,  ^ind  long,  equal,  rather  soft  hairs,  downy  at  their  base. 
Tail  of  the  length  of  the  body,  very  large  at  the  base,  cylindrical, 
subattenuated  at  the  tip  and  clothed  with  very  long  spreading  hair. 
Feet  plantigrade,  5-toed ;  the  sole3  thickly  clothed  with  a  very  fins 
down ;  claws  falculate,  compressed,  arcuate,  very  sharp  (retractile). 
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Dental  Formula  : — Incisors,  — ;  Canines, 
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A.fulgens  (F.  Cuvier)  is  the  only  species  of  the  genus.  It  was  first 
described  by  General  Hardwicke. 

"  The  peculiarities  of  our  animal,"  says  the  General,  "  on  which  its 
rank  as  a  genus  depends,  are  striking  and  prominent;  but  its  disposi- 
tion in  a  natural  series  is  still  obscure,  as  it  resembles  in  several 
characters  the  individuals  of  that  subdivision  of  digitigrade  carnas- 
sicrs,  from  which  it  differs  essentially  both  in  its  teeth  and  in  its 
plantigrade  walk.  Among  the  peculiarities  of  our  animal  are  to  be 
noticed  the  great  breadth  of  the  rostrum  and  the  singular  structure  of 
the  teeth  :  but  the  most  remarkable  character,  and  that  on  which  its 
distinction  principally  depends,  is  the  form  of  the  projecting  points 
of  the  posterior  grinders.  This  character,  as  far  as  our  observation 
extends,  is  peculiar ;  it  does  not  exist,  except  in  a  small  degree,  in  any 
other  genus  of  carnivorous  quadrupeds.  The  truncation  is  owing,  in 
our  opinion,  to  original  structure,  and  is  not  produced  by  the  wearing 
down  of  the  points.  We  observe  it  both  in  the  skull  of  a  young 
animal  and  in  that  of  the  adult  specimen  from  which  the  annexed 
drawing  was  made ;  and  our  description  is  confirmed  by  a  careful 
comparison  of  the  relative  elevation  of  the  points  of  the  two  anterior 
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Teeth  of  Ailurus. 

I,  lateral  view  of  the  teeth  of  the  upper  jaw,  as  they  arc  seen  within.  2,  the 
same  as  they  are  seen  without.  3,  lateral  view  of  the  teeth  in  the  lower  jaw,  as 
they  appear  within.  4,  the  same  as  they  appear  without.  5,  Front  teeth ;  a, 
upper  jaw  ;  b.  lower  jaw.    (Hardwickc,  '  Liun.  Trans.') 


Feet  of  Ailurus. 

1,  Anterior  foot,  .eft  6ide  ;  2,  posterior  foot,  right  side  ;  S,  sole  of  one  of  the 
posterior  feet,  to  show  the  hairy  covering.    (Ilardwicke,  '  Linn.  Trans.') 

grinders,  in  which,  although  they  are  equally  exposed  to  attrition,  this 
truncation  is  not  observed.  The  margins  bounding  the  truncated 
points,  as  is  shown  in  the  drawing,  are  circumscribed  and  perfect, 
exhibiting  no  signs  of  being  worn  down  by  attrition.  In  the  disposi- 
tion and  even  in  the  form  of  the  teeth,  our  animal  bears  some 
resemblance  to  the  genera  Nasua  and  Procyon ;  but  these  differ 
essentially  in  the  lengthened  form  of  the  head,  and  in  the  extended 
rostrum,  which  is  terminated  by  a  flexible  rhinarium  ;  they  also  differ 
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in  the  number,  character,  and  distribution  of  the  grindi-M.  Nuiua 
and  Proeytm  have  in  both  jaws  six  grinder*,  of  which  the  thr<;o 
anterior  aro  falne  grinders;  and  of  thoxo  which  follow,  none  of  the 
pointH,  even  in  the  adult  state,  exhibit  the  truncation  above  described. 
Our  animal  has  only  one  false  grinder  with  a  compound  crown,  and 
the  four  posterior  grinder*  are  larg.i  and  highly  complicated  :  the 
first  of  the.-e  in  the  upper  jaw  corresponds  with  the  fourth  grinders  in 
Nasua  and  Procyon,  and  the  points  are  attenuated  and  acute  ;  but 
the  posterior  grinders  are  quite  peculiar  and  characteristic  in  their 
structure." 


Ailurus  fuhjens.    (F.  Cuvicr.) 


General  Hardwickc  states  that  this  animal's  haunts  are  about  rivers 
and  mountain-torrents.  It  lives  much  in  trees,  and  feeds  on  birds  and 
the  smaller  quadrupeds,  and  is  frequently  discovered  by  its  loud  cry 
or  call  resembling  the  word  Wha,  often  repeating  tho  same.  Henco 
is  derived  one  of  the  local  names  by  which  it  is  known.  It  is  also 
called  the  Chitwa. 

It  is  found  in  the  Himalaya  chain  of  hills  between  Nepaul  and  tho 
Snowy  Mountains  (Hardwicke,  '  Linn.  Trans.'  vol.  xv.).  It  is  in  Mr. 
Hodgson's  Catalogue  of  the  Animals  observed  in  Nepaul  ('Zool.  Proc.,' 
1834). 

Cuvier  declares  the  A  ilurus  to  be  one  of  the  most  beautiful  of  quad- 
rupeds. He  places  A  ilurus  among  the  Bears,  between  Procyon  (Racoon) 
and  the  Benturongs  (Ictidcs).  J.  B.  Fischer  arranges  it  between  Gulo 
(Glutton)  and  Arclictis  (F.  Cuv.,  Pavadozurus  and  Ictidcs  of  F.  Cuv. 
and  Valenciennes). 

PANDANA'CEiE,  Screw-Pines,  a  natural  order  of  Endogenous 
Plants.  The  species  are  arborescent  or  bushy  plants,  with  long  rigid 
sword-shaped  leaves,  resembling  those  of  the  pine  apple,  usually 
arranged  in  a  manner  so  obviously  spiral  that  they  are  commonly 
called  Screw-Pines.  In  a  natural  arrangement  they  are  classed  with 
Endogens,  among  which  they  are,  more  especially  in  the  genus  Pan- 
demias, remarkable  for  their  stems  forking  repeatedly.  Their  flowers 
have  the  sexes  separate,  and  quite  covering  the  spadix  on  which  they 
grow.  The  male  flowers  consist  of  single  stamens  with  2-celled  anthers ; 
the  females  of  naked  1-celied  ovaries,  with  solitary  ascending  or  numer- 
ous parietal  ovules.  The  fruit  consists  of  a  mass  of  ovaries  collected 
into  a  tuberculated  head,  and  either  dry  and  fibrous  or  fleshy  and 
succulent. 

These  plants  chiefly  abound  in  the  Mascarene  Islands  and  in  the 
Indian  Archipelago,  of  which  they  form  a  conspicuous  feature.  The 
species  of  Pandanus,  Vaquois,  or  Screw-Pine,  are  readily  known  by 
their  spiral  leaves,  dichotomous  habit,  and  the  long  roots  emitted  by 
the  sides  of  their  trunk  for  the  purpose  of  holding  it  down  in  the 
loose  sand  among  which  they  grow,  in  order  to  assist  in  which  each 
root  is  furnished  with  a  partial  exfoliation  of  the  end,  which,  in  the 
form  of  a  cup,  adheres  to  the  root,  for  the  purpose,  as  is  supposed,  of 
holding  water  during  the  period  that  the  root  is  passing  through  the 
dry  air.  The  genus  Freycinetia,  on  the  contrary,  is  composed  of  plants 
with  long  scrambling  or  rooting  stems,  not  branching  like  Pandanus, 
indeed  seldom  becoming  what  can  be  called  a  tree ;  and,  when  in 
flower,  adorned  with  gaily  coloured  spathes  from  which  the  young 
inflorescence  protrudes.  [Pandanus.]  Some  of  the  species  yield  seeds 
which  are  edible.    The  order  contains  7  genera  and  7i  species. 

PA'NDANUS,  a  genus  of  Plants,  the  type  of  the  natural  order 
Pandanacece.  This  name  is  derived  from  the  Malay  Pandang,  and 
that  of  a  genus  of  Plants,  from  which  the  natural  family  of  Panda- 
nacece, or  Screw-Pine  tribe,  has  derived  its  name,  being  so  named  from 
their  leaves,  which  resemble  those  of  the  pine-apple,  and  are  inserted 
spirally  along  the  stem.  The  species  are  found  in  the  islands  of  the 
tropical  ocean,  in  those  of  Mauritius  and  Bourbon,  as  well  as  in  the 
southern  parts  of  India.  One  species,  P.  odoratissimus,  being  highly 
fragrant,  is  much  esteemed  in  all  Asiatic  countries,  either  where  it  will 
grow  or  where  its  essence  is  known.  It  is  constantly  referred  to  by 
the  Sanscrit  poets,  as  may  be  seen  in  Wilson's  1  Hindu  Theatre,'  by 
the  name  Ketaka,  and  as  the  Keora  and  Ketgee  of  the  Hindoos.  The 
Arabs  call  it  Kazee,  and  Avicenna  describes  it  under  the  name  of 
Armak.     Oil  impregnated  with  the  odour  of  its  flowers  and  the 
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distilled  water  are  highly  esteemed  both  for  their  odour  and  their 
medicinal  use  as  stimulants.  Dr.  Roxburgh  states  that  it  is  the  tender 
white  leaves  of  the  flowers,  chiefly  those  of  the  male,  which  yield  the 
very  delightful  fragrance  for  which  this  plant  is  so  celebrated.  This 
species  is  common  in  the  peninsula  of  India,  where  it  is  called  Caldera 
Bush  ;  in  Mauritius  it,  as  well  as  other  species,  is  known  as  the  Vaquois 
Plant ;  in  Otaheite,  a  species  is  called  the  Wharra  Tree,  being  in  all 
highly  esteemed  for  its  odour,  as  well  as  for  the  useful  purposes  to 
which  it  may  be  applied.  The  lower  pulpy  part  of  the  drupes  is 
sometimes  eaten,  as  is  also  the  terminal  bud,  like  that  of  the  cabbage- 
palm,  and  likewise  the  tender  white  base  of  the  leaves,  either  raw  or 
boiled,  during  times  of  scarcity.  It  forms  an  excellent  hedge,  but 
occupies  too  much  Bpace.  The  roots  are  composed  of  tough  fibres, 
which  are  used  by  basket-makers  to  tie  their  work,  and  are  soft  enough 
to  be  employed  as  corks.  The  leaves  are  composed  of  tough  longi- 
tudinal fibres,  white  aud  glossy,  a  quality  which  adapts  them  for 
covering  huts,  making  matting,  as  well  as  for  cordage  in  the  South  Sua 
Islands,  and  in  Mauritius  for  making  sacks  for  their  coffee,  sugar, 
and  grain. 

PANDION.  [Falconidje.] 

PANDORA.  [Ptlohidia.] 

PANGIACEiE,  Pangiads,  a  natural  order  of  Diclinous  Exogenous 
Plants.  This  order  embraces  three  genera,  the  species  of  which  are 
trees  with  alternate  stalked  entire  leaves,  polypetalous  axillary 
monoecious  flowers,  with  scales  in  the  throat  of  those  bearing  pistils. 
The  stamens  are  five,  the  soed#  large  and  oily.  Dr.  Lindley  bays, 
"  What  the  distinction  is  between  these  plants  and  Papayads,  except 
that  the  last  aro  monopetalous,  and  have  no  faucial  scales  in  the  !j? 
flowers,  it  is  hard  to  say." 

The  species  are  found  in  the  hotter  parts  of  India.  They  are  all 
poisonous.  The  natives  of  India  employ  extensively  in  medicine  the 
3eeds  of  Gynocardia  odorata,  which  are  known  by  the  namo  of 
Chaulmoogra  and  Petarkura.  The  genus  Hydnocarpus,  formerly 
referred  to  Flacourtiacece,  belongs  to  this  order.  [FLACOOETiAOEiE.] 

(Lindley,  Vegctable-Kiugdom^) 

PANGOLINS,  a  name  in  common  use  to  designate  the  Scaly  Ant- 
Eaters,  said  to  be  derived  from  the  word  Pangoeling,  which  signifies 
iu  the  Javanese  language,  according  to  Seba,  an  animal  which  rolls 


itself  into  the  form  of  a  ball.  The  Bengalese  name  is  Badjarkita,  or 
'reptile  of  stone.'   These  animals  form  the  genus  Manis  of  Linnaeus. 

The  Pangolins  are  toothless,  and  furnished  with  a  very  extensible 
tongue ;  but  their  tegumentary  covering  is  very  different,  for  thoir 
body,  limbs,  and  tail  are  clad  in  a  panoply  consisting  of  great  trenchant 
scales  overlapping  each  other  like  tiles,  so  as  to  form  a  sort  of  scale- 
armour  when  the  animal  is  on  its  feet.  When  it  is  vigorously  attacked, 
and  often  on  the  first  approach  of  danger,  it  rolls  itself  up  in  the  shape 
of  a  ball ;  and  then  the  trenchant  scales  are  erected,  and  offer  their 
sharp  edges  to  the  enemy. 

The  species  are  found  in  Asia  and  Africa. 

Tho  following  are  tho  principal  points  in  their  organisation  : — The 
skull  is  a  more  or  less  elongated  cone,  with  the  base  rounded.  Orbits 
small,  round,  occupying  nearly  one-half  of  its  length,  and  situated 
towards  the  lower  parts  of  its  sides  :  they  are  consequently  very 
much  separated  from  each  other.  The  zygomatic  arches  are  incom- 
plete, and  nearly  on  a  level  with  the  palate.  The  bones  of  tho  nose  are 
notched  on  their  iuferor  border,  and  enter  above  into  a  notch  formed 
in  the  frontal  bones.  The  articulation  of  these  with  the  maxillary 
bones  descends  obliquely  to  the  orbit,  and  is  continued  in  the  same 
direction  with  the  palatine  bone.  The  maxillary  bone  does  not  enter 
into  the  orbit ;  it  terminates  at  the  point  where  it  gives  off  its 
zygomatic  apophysis,  which  is  short  and  pointed. 

The  skull  of  Manis  tetradactyla  (Linn.),  Manis  macroum  (Erxl.),  the 
Phatagin  of  Buffon,  differs  from  the  description  above  in  being  more 
slender,  and  also  presents  the  singularity  of  having,  where  the 
lachrymal  bone  should  be,  a  great  oval  piece  without  any  hole,  which, 
Cuvier  believes,  belongs  to  the  ethmoid  bone. 

In  the  extremities  there  is  a  general  resemblance  of  the  skeleton  in 
tho  Hairy  Ant-Eaters  [Ant-Eater]  and  the  Pangolins;  but  there  are 
particular  differences,  as  in  the  scapula,  &c,  some  of  which  we  shall 
notice.  Both  of  these  groups  are  remarkable  for  the  great  size  of  the 
lower  pai't  of  the  humerus,  produced  especially  by  the  projection  of 
the  internal  condyle  destined  for  the  attachment  for  the  powerful 
flexors  which  work  the  claws.  In  the  Hairy  Ant-Eaters  the  head  of 
the  radius  is  nearly  as  round  as  it  is  in  man  and  the  Quadrumaues, 
having  a  very  complete  rotatory  power ;  but  it  is  not  so  in  the  Pangolins, 
which  have  the  articulation  of  this  part  by  the  method  termed 
ginglymus.  The  orbit  aud  raaius  <v:e  both  robust,  and  are  constructed 


Skull  of  Manis  pentadaclyla,  Linn.  [Manis  brachyura,  Erxl.). 
a,  Been  from  above ;  b,  seen  from  below ;  c,  seen  from  behind ;  rf,  profile. 
(Cuvier.* 


a,  Fore  foot  of  Pangolin  ;  b,  hind  foot  of  the  same.  (Cuvier.) 
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with  proportions  and  views  very  different  from  those  to  bo  observed 
in  the  Sloths,  among  which  they  are  so  greatly  prolonged  as  to  bo 
hnrdly  fit  for  anything  but  suspension  from  trees.  [Ar.]  In  tho  Ant- 
Eaters  they  have  all  the  strength  necessary  for  tearing  down  the  nests 
of  the  Termites,  on  which  they  feed  ;  and,  as  it  might  bo  expected, 
the  foro  feet  of  these  quadrupeds  is,  next  to  their  skull,  the  most 
remarkable  part  of  their  skeleton.  Tho  ungueal  phalanges  of  tlieir 
largo  toes  are,  liko  those  of  tho  Sloths,  so  disponed  as  not  to  bo  capable 
of  curvature  in  any  other  direction  than  downwards ;  and  are  in 
effect  held  in  that  position,  tho  stato  of  repose,  by  strong  ligaments. 
In  tho  Pangolins  their  point  is  forked,  whilst  in  the  Hairy  Ant-Eaters 
it  is  only  furrowed,  anil  has  at  its  base  a  strong  bony  sheath  for  tho 
insertion  of  the  claw.  In  tho  Pangolins  tho  general  structure  of  the 
fore  foot  is  tho  same  as  in  tho  Hairy  Ant-Eaters ;  but  besides  tho 
differences  above  noticed,  tho  scaphoid  and  semilunar  bones  of  tho 
carpus  aro  confluent,  forming  a  single  piece,  as  in  the  Carnassiers.  In 
the  Pangolins  there  is,  too,  less  irregularity  in  the  proportions  of  the 
toes,  though  in  them,  as  well  as  in  tho  Hairy  Aut-Eaters,  the  middle 
one  is  stoutest  and  longest. 

The  pelvis  in  all  these  animals  exhibits  tho  singularity  of  the 
ischium  uniting  with  the  last  vertebra  of  the  sacrum,  which  is  fur- 


Telvis  of  Pangolin.  (Cuvier.) 

nished  with  apophyses  for  its  reception,  so  that  instead  of  the  ischiatic 
notch  there  is  a  hole,  which  at  first  sight  has  the  semblance  of  a  second 
oval  hole,  a  conformation  observable  in  the  Sloths  and  Armadilloes. 
In  the  Pangolins  the  os  ilii,  which  is  of  a  prismatic  form  and  termi- 


in  tho  Tatnanoir,  Tamandua,  and  the  Pangolins  is  triangular  and  very 
small,  but  in  tho  Littio  Ant-Enter  ii  elongated  and  widened  ho  an  to 
form  a  sort  of  heel.  Thin  ppecies  of  caleaneuin,  it  is  true,  is  very 
short,  not  going  farther  backwards  than  the  astragalus  itself.  It  is 
this  supernumerary  bone;  which  gives  to  the  sole  of  the  foot  of  the 
Littio  Ant-Eater  that  concave  form  which  renders  it  ro  fit  for  grasping 
brnnches  and  climbing  treeB. 

Tho  Pangolins  are  remarkable  for  tho  strength  of  their  caudal 
vertebrae,  and  for  the  extended  width  of  their  transverse  apophyses; 
thoro  aro  47  in  the  tail  of  Mania  mncroura,  and  only  20  in  that  of  tho 
Short-Tailed  Pangolin,  which  has  .'J  sacral,  0  lumbar,  15  dot  Mil,  and 
7  corvical  vertebra);  in  the  Phatngin  Cuvier  found  only  13  dorsal  and 
6  lumbar  vertebra).  The  spiny  apophyses  of  the  back  and  loins  of 
these  two  animals  arc  square,  as  in  the  Tamanoir. 

Tho  Pangolins  have  tho  bones  of  the  ribs  flat,  eight  in  number,  of 
which  the  three  pcmiltimatc  aro  placed  transversely,  and  the  last  of 
all,  which  is  very  long,  cylindrical,  and  forked  in  tho  Pangolin  (flattened 
in  the  Short-Tailed  Pangolin),  terminates  in  two  strong  tendons,  which 
in  the  latter  reach  to  the  pelvis,  and  greatly  assist  the  animals  in  rolling 
themselves  into  a  ball. 

Mania  has  the  following  characters: — Lower  jaw  very  small ;  tongue 
very  extensible.  Body  and  tail  entirely  covered  above  with  large 
triangular  trenchant  scales  disposed  quincuncially,  and  overlapping 
each  other  like  tiles.  To  8  five,  armed  with  robust  claws.  Body 
endowed  with  tho  faculty  of  rolling  itself  up  more  or  le-s  into  the 
form  of  a  ball.    Dental  Formula,  0. 

The  Pangolins  arc  slow  in  motion,  and  live  on  worms  and  insects, 
especially  termites  and  ants,  which  they  seize  by  means  of  their 
extensible  and  glutinous  tongue. 

M.  pentadactyla  (M.  brachyura  of  Erxleben,  and  probably  the 
Phattage  of  yElian,  xvi.  6),  Indian,  Broad-Tailed,  or  Short-Tailed 
Mania.  It  has  the  head  small,  pointed,  and  conic  ;  muzzle  elongated 
and  narrow.  Body  rather  stout.  Tail  short  and  very  broad  at  its 
base.  Dorsal  scales  disposed  in  longitudinal  rows  to  the  number  of 
eleven  ;  under  part  of  the  body,  head,  and  feet  naked  ;  some  long  fair- 
coloured  hairs  spring  from  under  the  scales.  Middle  claw  of  the  fore 
feet  far  exceeding  the  others  in  its  proportions. 

It  is  a  native  of  the  East  Indies,  coast  of  Tranquebar,  &c.  It  feeds 
much  on  termites,  or  white  ants,  for  the  destruction  of  whose  conical 
nests  the  great  middle  claw  is  admirably  adapted.  Thunberg  states 
that  it  is  found  much  in  Ceylon,  especially  near  Negumbo.  The 
Dutch  call  it  the  Negumbo  Devil,  and  the  Cingalese,  Caballe.  Its 
flesh  was  given  to  the  sick  to  eat  by  way  of  remedy.  Thunberg 
further  informs  us  that  the  inhabitants  have  a  method  of  making  a 
hole  in  its  skin  with  a  knife,  and  thus  of  guiding  and  governing  the 
animal  at  their  pleasure,  the  point  of  the  knife,  which  is  kept  in  the 
hole,  goading  and  irritating  him.  Tho  cruelty  of  this  proceeding  does 
not  however  seem  to  have  struck  the  traveller.  The  Laud-Carp  is 
also  an  Asiatic  name  for  this  species.  It  is  the  Kuwlee  Manjar,  or 
Tiled  Cat,  of  the  Mahrattas,  according  to  Colonel  Sykes,  who  notices 
it  as  very  common  in  Dukhun  (Deccan),  and  living  on  white  ants. 
Mr.  Hodgson,  in  his  catalogue  of  the  quadrupeds  of  Nepaul,  mentions 
a  new  species  of  Mania  allied  to  M.  Javanica  (Desm.),  as  being  of 
frequent  occurrence  in  the  hills  of  the  lower  region,  and  in  the  moun- 
tains of  the  central  tract.    ('Zool.  Proc.,'  1S30,  1831,  and  1834.) 


Skeleton  of  Short-Tailed  Pangolin  (Mania  pentadactyla).  (Cuvier.) 


nates  in  front  by  a  tuberosity,  is  articulated  also  to  the  last  lumbar 
vertebra;  but  this  is  not  the  case  among  the  Hairy  Ant-Eaters,  where 
this  bone  is  besides  flatter ;  in  both  it  is  oblong,  and  not  widened  as 
in  the  Sloth. 

The  great  trochanter  is  less  elevated  than  the  head  of  the  femur. 
The  lower  head  of  the  bone  is  as  wide  as  it  is  long,  and  the  rotular 
pulley  is  wide  but  not  deep.  The  tibia  and  fibula  are  very  distinct. 
The  astragalus  corresponds  to  this  in  the  form  of  its  upper  head,  the 
lower  only  corresponds  to  the  scaphoid  bone,  and  is  concave,  as  it  is 
in  the  Sloths,  which  is  remarkable.  The  calcaneum  is  compressed  at 
ita  posterior  apophysis,  and  is  united  to  the  astragalus  as  in  most 
animals.  In  the  tarsus  there  is  a  scaphoid  bone,  which  is  convex  on 
the  anterior  side  of  its  articulation  with  the  astragalus,  but  curving 
oehind  that  bone  ;  n  cuboid  longer  than  it  is  wide  ;  three  cuneiform 
bones,  the  internal  of  which  is  double  that  of  the  others;  and  a  super- 
numerary bone  articulated  on  this  internal  cuneiform  bone,  and  which 


M.  tctradactyla,  the  Phatngin  of  Buffon,  appears  to  be  the  Long- 
Tailed  Pangolin  (M.  macrowa,  Erxleb.)  This  species  is  from  two  to 
three  feet  in  length,  and  the  tail  is  twice  as  long  as  the  body  ;  the 
scales  are  pointed. 

It  is  a  native  of  Senegal,  Guinea,  &c 

M.  TemmincJcii  (Smuts).  Mr.  Bennett  described  this  species  from 
a  specimen  in  the  collection  made  by  Mr.  Steedmau  in  South  Africa ; 
and  he  stated  that  his  object  in  calling  the  attention  of  the  Society  to 
it  was  to  point  out  the  external  characteristics  of  a  species  known  to 
its  original  describers  by  its  skeleton  alone  and  a  few  detached  scales  ; 
and  he  characterised  it  as  a  Mania  with  a  rather  short  head,  a  rather 
wide  bodv;  the  scales  large,  and  in  11  rows;  the  tail  as  long  as  the 
trunk,  rather  less  than  that  in  width,  and  hardly  narrower  at  the 
subtruncate  apex.  Length  25  i  inches;  of  the  tail  12  inches;  width 
of  the  back  8  inches ;  of  the  tail  near  the  apex  5  inches. 

Mr.  Bennett  observes  that  the  most  remarkable  features  of  this 
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animal  are  the  shortness  of  the  head,  the  breadth  of  the  body,  and  the 
breadth  of  the  tail,  which  is  nearly  equal  to  that  of  the  body,  and 
continues  throughout  the  greater  part  of  its  extent  of  nearly  the  same 
width,  tapering  only  slightly  towards  the  end,  where  it  is  rounded 
and  almost  truncate.  Mr.  Bennett  further  remarks  that  a  peculiarity 
in  the  distribution  of  the  scales  of  M.  Temminckii  is  the  cessation  of 
the  middle  series  of  them  at  a  short  distance  anterior  to  the  extremity 
of  the  tail,  so  that  the  last  four  transverse  rows  consist  of  four  scales 
each,  each  of  the  preceding  rows  having  five.    ('Zool.  Proc..'  1834.) 

Dr.  Andrew  Smith  says  that  only  one  solitary  specimen  of  this 
species  was  obtained  by  the  expedition  before  reaching  26°  S.  lat.,  and 
but  two  more  between  that  parallel  and  the  tropic  of  Capricorn, 
though  others  were  known  to  have  been  captured  in  the  latter  tract, 
while  the  travellers  were  actually  traversing  it.  He  thinks  it  very 
questionable  if  the  animal  be  so  rare  in  nature  as  the  result  of  their 
experience  might  incline  men  to  believe.  He  is  of  opinion  that  its 
extreme  scarcity  probably  arises  from  its  having  long  been  zealously 
sought  after  by  the  natives,  who  cherish  a  belief  that  it  either  has 
some  influence  upon  cattle,  or,  at  least,  that  certain  observances  in 
respect  of  it  have  an  effect  upon  them.  Whenever  a  specimen  is 
secured  it  is  submitted  to  the  fire  in  some  cattle-pen,  apparently  as  a 
burnt  offering,  for  the  increase  of  the  health  and  fertility  of  all  cattle 
which  may  afterwards  enter  that  fold.  Dr.  Smith  states,  that  not 
many  years  ago  a  specimen  was  captured  in  the  northern  part  of  the 
Cape  Colony,  which  renders  it  probable  that  tho  species  was  at  one 
time  scattered  over  the  whole  of  South  Africa,  and  that  its  almost 
total  disappearance  from  the  more  southern  districts  had  arisen  from 
causes  such  as  are  now  operating  to  effect  a  similar  result  in  the 
interior.  Here  wo  have  another  cause  for  the  obliteration  of  a  species. 
Intolerance  of  their  aggression  has  wrought  up  the  shepherd  or  the 
agriculturist  to  the  destruction  of  some ;  but  in  this  case  a  species  is 
probably  dying  out  uuder  the  influence  of  a  superstition. 

Dr.  Smith  relates  that  when  M.  Temminckii  is  discovered,  it  never 
attempts  to  escape,  but  instantly  rolls  itself  up  into  a  globular  form, 
taking  especial  care  of  its  head,  which  is  the  only  part  that  is  easily 
injured.  Ants  constitute  its  chief  and  favourite  food,  and  these  it 
secures  by  extending  its  projectile  tongue  into  holes  which  may  exist 
iu  the  habitations  of  these  insects  or  which  it  may  itself  form  ;  and 
when,  by  means  of  the  glutinous  matter  with  which  its  tongue  is 
covered,  a  full  load  has  been  received,  a  sudden  retraction  of  the 
retractor  muscles  carries  both  into  its  mouth,  after  which  the  ants 
are  immediately  swallowed.  ('  Illustrations  of  the  Zoology  of  South 
Africa.') 


Manis  Temminckii.    (ftom  Smith.) 


PANICLE.  [Inflorescence.] 

PA'NICUM,  a  genus  of  Grasses  the  name  of  which  is  applied  to 
one  of  the  species  (Millet)  by  the  Romans,  and  which,  Pliny  states, 
is  so-called  from  its  flowers  being  in  a  panicle ;  though  others  derive 
the  name  from  'panis,'  bread,  from  its  uses  as  such.  The  genus 
contains  a  very  large  number  of  species,  which  abound  in  the  hot 
parts  of  the  world,  though  a  few  extend  to  higher  latitudes  and  ascend 
the  cool  mountains  of  hot  countries.  They  are  chiefly  valuable  as 
pasture  grasses,  and  for  their  seeds,  which  form  a  large  portion  of  the 
food  of  the  poorer  classes  of  many  nations,  and  thus  engage  a  consider- 
able share  of  the  attention  of  the  agriculturists  of  those  countries. 

The  genus  Panicum  is  distinguished  by  having  a  2-flowered  spikelet, 
with  the  lower  flower  masculine  or  neuter,  and  the  upper  hermaphrodite. 
Ulumes  2,  unequal,  concave,  blunt.  Masc.  paleae  2,  stamens  3,  some- 
times neuter,  the  upper  palea  and  the  stamens  abortive.  Fertile 
flowers,  palcaj  2,  unequal,  concave,  the  lower  one  embracing  the  upper; 
scales  2  ;  stamens  3  ;  styles  2,  ovaiy  sessile. 

P.  miliaceum,  Millet,  is  the  best  known  species,  being  cultivated  in 
the  south  of  Europe  as  well  as  in  tropical  countries.  Two  varieties 
are  well  known,  one  brown,  the  other  yellow-coloured,  imported  from 
the  Mediterranean  chiefly  for  feeding  poultry,  but  forming  in  the 
soutli  of  Europe  as  well  as  in  India  a  portion  of  the  food  of  the 
inhabitants.  Iu  the  latter  country  it  is  cultivated  in  the  cold  weather 
with  wheat  and  barley,  and  the  only  one  of  the  small  grains  that  is  so 


at  that  season  of  the  year.  It  is  the  Cheena  of  the  Hindoos,  Arab 
Dukhun,  Persian  Urzun.  P.  Miliare  is  another  species  generally  culti- 
vated on  an  elevated  rich  soil  in  the  peninsula  of  India :  the  seed  U 
one  of  the  sorts  of  dry  or  small  grain  which  forms  an  article  of  diet 
of  the  Hindoos  who  inhabit  the  higher  lands,  and  cattle  are  fond  ,->f 
the  straw. 

P.  frumenlaceum,  the  Shama  or  Samwuk  of  the  natives  of  India,  is 
a  wholesome  and  nourishing  grain,  and  forms  there  an  article  of  diet 
chiefly  of  the  lower  classes.  There  are  several  varieties  of  it,  which 
yield  from  50  to  60  fold  ;  it  delights  in  a  light,  tolerably  dry,  rich 
soil ;  the  same  ground  yields  two  crops  between  the  first  of  the  rains 
in  June,  July,  and  the  end  of  January,  in  the  Circars,  but  only  one 
crop  in  the  northern  provinces.  Besides  these,  which  are  the  most 
commonly  cultivated  species,  the  grains  of  other  species  of  Panicum 
growing  in  a  wild  state  are  collected,  and  form  articles  of  diet  with 
the  poorer  classes  of  the  natives  of  India,  as  of  P.  floridum  (Burtee), 
P.  Helopus  (Kooree),  P.  hispidulum  (Dhand). 

The  uses  of  this  genus  are  not  confined  to  its  grain,  for  the  herba- 
ceous part  of  several  species  forms  the  most  valuable  pasture  grasses 
of  the  hot  countries  both  in  the  Old  and  New  World.  Some  of  the 
species  of  Panicum  of  the  Brazils  are  of  gigantic  stature,  and  yet 
tender  and  delicate  in  their  herbage.  The  Coapim  de  Angola  of  Brazil 
grows  6  or  7  feet  high,  and  other  equally  gigantic  species  constitute 
the  field  crops  on  the  banks  of  the  Amazonas ;  while  P.  maximum,  or 
Guinea  Grass,  forms  the  most  valuable  pasture  for  cattle  iu  Jamaica. 
This  is  said  to  have  been  introduced  into  that  island  from  the  coast  of 
Africa,  the  seeds  having  been  transmitted  as  food  for  some  birds  which 
were  sent  to  Chief  Justice  Ellis.  The  straw  of  several  of  the  species 
Lb  esteemed  as  fodder  for  cattle  in  India,  but  no  pasture  grass  in  any 
country  is  probably  more  highly  thought  of  than  the  Doob  of  India, 
which  by  the  Brahmins  is  held  sacred  to  Ganesha  (Janus?)  under  the 
name  of  DoorwaL  This  is  fortunately  the  most  common  species 
throughout  India,  and  forms  probably  three-fourths  of  the  food  of 
their  horses  and  cows.  It  is  seldom  cultivated,  but  Europeans  in  the 
northern  parts  frequently  form  lawns  by  planting  small  pieces  of  this 
grass,  which  forms  excellent  hay.  The  usual  mode  of  obtaining  it  is 
to  send  out  the  grass-cutters  into  the  uncultivated  parts  of  the  country, 
who  scrape  off  the  ground  the  creeping  stems  and  leaves  of  this 
species,  which  is  easily  distinguished  by  its  smooth  and  creeping  habit  ; 
its  spikes  being  fascicled  and  digitate,  filiform,  from  1  to  2  inches  long, 
with  the  flowers  disposed  in  two  rows  on  the  under  side.  It  is  the 
P.  daclylon  of  botanists,  and  occurs  also  in  England. 

PANOPEA.  [Pvlokidia.] 

PANORPA.  [Neuroptera.] 

PANORPES.    [Bembex;  Chrysidid*.] 

PANSY,  a  corruption  of  the  French  word  Pensce,  is  a  name  now 
chiefly  applied  to  the  garden  varieties  of  Viola  tricolor,  V.  Altaica,  and 
others,  which  are  commonly  cultivated  under  the  name  of  Heart' s- 
Ease.  [Viola.] 

PANTHER.  [FELiDiE.] 

PANTHOLOPS.  [Antilope^e.] 

PANTODA'CTYLUS,  a  genus  of  Saurian  Reptiles. 

PAPA'VER,  a  genus  of  Plants  the  type  of  the  natural  order  Papa- 
vcracece.  The  history  of  this,  like  that  of  many  other  cultivated  plants, 
is  little  known,  as  well  as  the  time  when  it  began  to  be  cultivated  for 
the  sake  of  its  inspissated  juice,  though  it  was  well  known  to  the 
Greeks,  and  cultivated  at  very  early  periods  on  account  of  its  seeds. 
(Theoph.,  lib.  ix.  cap.  xiii.,  ed.  Bodaeus  and  Stapel,  p.  1097.) 

Some  authors  are  of  opinion  that  it  is  the  M^/cwe  of  Dioscorides,  and 
that  the  kind  with  black  seeds  was  called  'Aypla,  and  that  with  white 
seeds "Hjiiepos ;  and  that  it  is  the  juice  of  this  plant  which  Hippocrates 
recommends  under  the  name  of  owhs  ^kidvos,  or  'juice  of  the  poppy.' 
Pliny  (xx.  c.  18)  uses  'opium'  to  express  the  inspissated  juice  of  the 
poppy.  Sprengel,  in  his  '  Hist.  Rei  Herb.,'  i.  p.  176,  quotes  Diosc, 
lib.  iv.  c.  65,  as  referring  to  Papaver  somniferum,  and  to  P.  Rhozas  ; 
but  in  his  edition  of  that  author  (ii.  p.  600)  he  mentions  only  the 
latter  plant ;  hence  we  may  infer  that  he  conceives  the  former  to  have 
been  unknown,  as  he  nowhere  else  mentions  it.  We  do  not  in  this 
instance  get  the  same  degree  of  assistance  as  in  many  others  from 
Arab  authors.  Opium  is  described  by  them  under  the  name  of 
Afeeyon,  while  Apaynum  is  quoted  by  Dr.  Ainslie  as  its  Sanscrit 
name.  The  poppy  plant  is  described  by  the  Arabs  under  the  name  of 
Khushkhush,  while  the  Sanscrit  is  Chosa ;  and  the  Persian  and  Hindoo, 
Post.  The  species  of  Papaver  are  chiefly  found  in  European  coun- 
tries ;  but  a  few  species  extend  to  the  Caucasus  and  Armenia,  and  one 
species  grows  in  the  Himalayas,  though  Egypt  is  the  country  where 
we  find  the  earliest  notice  of  the  opium  poppy.  This  species  is  now 
common  in  most  parts  of  Europe,  but  having  been  so  long  cultivated, 
it  may  appear  indigenous  in  many  countries  where  it  has  only  escaped 
from  cultivation.  It  is,  as  is  well  known,  extensively  cultivated  in 
India,  but  it  can  nowhere  be  seen  in  a  wild  state,  as  the  climate  is  too 
hot  to  support  it  except  for  a  few  months  in  the  year. 

The  genus  Papaver  has  two  convex  deciduous  sepals ;  petals  4  ; 
stamens  numerous  ;  style  wanting ;  stigmas  4  to  20,  radiating  and 
sessile  upon  a  disc  which  crowns  the  germen  ;  capsule  obovate,  1-celled, 
opening  under  the  crown  of  the  stigmas  with  short  valves ;  placentae 
intervalvular,  incomplete  ;  flower-stalks  indexed  at  the  apex  before 
the  flowers  have  expanded ;  the  flowers  of  all  are  large  and  showy,  but 
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Inst  a  short  time.  HerbaceoiiH  plants  abounding  in  milky  juice.  The 
species  are  numerous. 

The  English  species  are  distinguished  as  having  a  rough  and  a 
smooth  capsule  ;  of  the  former,  P.  hybridum  has  an  obovato  globose 
capsule,  and  P.  Argemone,  an  elongated  club-shaped  capsule;  of  those 
with  smooth  capsules,  Rluias  and  P.  dubium,  the  former  has  a 
globose  and  the  latter  on  oblong  capsule. 

P.  tomnifcrum,  or  the  White  Poppy,  is  a  nativo  probably  of  Asia 
Minor,  or  of  some  part  of  the  Persian  Region  of  botanists,  but  having 
been  so  long  cultivated,  it  is  found  wild  in  many  parts  of  Europe. 
The  species  is  distinguished  by  its  obovato  or  globular  capsules, 
smooth  as  well  as  the  calyx,  the  stem  smooth  and  glaucous,  leaves 
embracing  the  stem  incised  and  repand,  with  subobtuso  teeth.  There 
are  two  distinct  varieties,  which  by  some  botanists  are  considered  to 
be  distinct  species  :  the  dark,  the  red  flowered,  and  black-seeded  is 
callod  by  Qmelin  P.  somnifemm  ;  and  the  white-flowered  with  white 
seeds,  P.  officinale.  The  latter  is  characterised  as  having  an  ovate 
globose  capsule ;  foramina  under  the  stigma  either  none  or  obliterated; 
peduncles  solitary.  The  former  (P.  somniferum)  has  globose  capsules, 
opening  by  foramina  under  the  stigma ;  seeds  black ;  peduncles  many. 
The  flowers  are  usually  red  of  different  tints,  though  sometimes 
white.  Dr.  Royle  states  that  he  Las  seen  only  the  white-flowered 
variety  in  the  plains  of  India,  and  the  red-flowered  in  the  Himalayas, 
and  both  cultivated  for  the  sake  of  the  opium. 

The  poppy  is  cultivated  in  many  parts  of  Europe  on  account  of  its 
seeds,  which  yield  a  bland  oil  much  esteemed  in  France ;  and  in  this 
country  chiefly  on  account  of  tlie  capsules,  which  are  used  medicinally. 
It  is  extensively  cultivated  in  Turkey  aud  Asia  Minor,  Egypt,  Persia, 
and  India,  on  account  of  its  inspissated  juice,  so  well  known  as  opium, 
though  this  is  occasionally  prepared  also  in  Europe. 

The  cultivation  of  the  poppy  is  very  simple,  though  the  weeding 
requires  care,  and  the  plants  must  not  be  crowded  too  much  together. 
They  are  carefully  watered  and  manured,  the  watering  being  more 
copious  as  the  period  of  flowering  approaches,  and  until  the  capsules 
are  half  grown.    [Opium,  in  Arts  and  Sc.  Div.] 

PAPAVERA'CE/E,  Poppyivorls,  a  natural  order  of  Hypogynous 
Exogenous  Plants.  The  species  are  readily  known  by  their  deciduous 
calyx,  usually  tetramerous  flowers,  indefinite  hypogynous  stamens,  and 
parietal  placentae  ;  added  to  which,  they  have  leaves  without  stipules,  1 
and  their  stems  discharge  a  turbid  white,  yellow,  or  orange-coloured 
juice  when  wounded.  Their  seeds  moreover  contain  a  bland  oil, 
lodged  in  a  copious  albumen,  within  which  is  stationed  a  minute 
embryo.  They  consist  for  the  most  part  of  herbs,  which  are  usually 
of  only  annual  duration  ;  but  a  few  are  shrubby,  the  most  remarkable 
case  of  that  kind  being  a  genus  called  Dendi-omccon  a  native  of  Cali- 
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White  Poppy  (Papaver  somniferum). 
1,  the  stamens  and  pistil ;  2,  a  transverse  section  of  the  capsule  ;  3,  a  seed  ; 
4,  the  same  divided,  so  as  to  show  the  embryo. 

fornia,  which  is  a  true  shrub,  with  the  aspect  of  a  Cistus.  The 
greater  part  of  the  species  inhabit  the  temperate  parts  of  the  Old 
World ;  but  a  few  also  occur  in  Australia,  at  the  Cape,  and  in  South 
America,  Their  active  qualities  are  usually  deleterious,  but  are  for 
the  most  part  of  little  moment,  except  in  the  case  of  the  Papaver 
tomniferum,  or  Opium  Poppy.    [Patayer.]    It  is  however  probable 
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that  in  most  cases  tho  milky  juice  is  narcotic,  and  the  oil  of  th» 
seeds  harmless.  An  apparent  exception  to  the  latter  statement  occurs 
in  Argemone.  Mexicana,  the  seeds  of  which  are  said  to  be  narcotic, 
especially  when  smoked;  but  it  is  probable  that  in  this  case  it  is  in 
tho  coats  of  the  seed  that  the  poisonous  principle  resides,  rather  than 
in  tho  oil  itself. 

Some  Papaveracern  have  no  petals,  as  Pocconia,  thus  corresponding 
with  Thalictrum  and  other  apetalous  Kanunculaccm,  with  which  order 
they  are  closely  connected  through  Plaiytlemon,  a  Californian  annual 
with  disjointed  carpels.  They  are  also  related  to  Nymplunacttn  and 
Sarraceniacere.  The  order  embraces  18  genera  nnd  160  species.  A 
description  of  the  British  species  is  given  under  Papaver,  Oi.aucium, 
Meconopsis,  Roimeiua,  Chelidoniom. 

PAPAW.  [Carica.] 

PAPAYA'CE^E,  Papayads,  a  small  natural  order  of  Exogenous 
Plants.  The  species  are  apparently  allied  to  Cucurbit acem  and  Pasti- 
Jloracea:,  with  the  former  of  which  it  corresponds  in  its  gourd-like 
fruit,  with  parietal  placenta;,  and  in  its  disunited  sexeB ;  while  it 
approaches  the  latter  also  in  placentation,  in  its  superior  succulent 
fruit,  and  in  the  structure  of  its  seeds.  The  order  is  remarkable  in  its 
fructification  for  having  monopetalous  male  flowers  and  polypetalous 
females,  aud  in  its  vegetation  for  its  simple  unbranched  stcmB,  growing 
only  by  tho  gradual  development  of  a  terminal  bud.  The  species  of 
most  importance  in  this  order  is  the  Papaw-Tree,  Carica  Papayi. 
[Carioa.]  Tho  order  as  at  present  constituted  contains  8  genera  and 
25  species. 


Papaw-Tree  (Carica  Papaya). 
1,  a  monopetalous  male  flower  ;  2,  a  polypetalous  female  flower;  3,  a  trans- 
verse section  of  the  ovary ;  4,  a  longitudinal  section  of  a  seed. 

PAPER-MULBERRY.  [Brocssonetia.] 
PAPER-NAUTILUS.  [Octopoda.] 

PAPI'LIO,  a  genus  of  Lepidopterous  Insects,  established  by  Lin- 
naeus, and  divided  by  subsequent  entomologists  into  many  groups  and 
genera.  It  includes  that  very  natural  and  beautiful  assemblage  of  in- 
sects popularly  known  as  Butterflies.  The  first  section  of  Lcpidoptera, 
named  Phopaloccra  (club-horned)  in  the  arrangement  of  Boisduval, 
and  IHurna  in  that  of  Latreille,  corresponds  with  the  Linnaean  genus 
Papilio.  The  insects  composing  it  have  mostly  thin  and  elongated 
I  antennae  terminated  by  a  club.  They  are  all  day-fliers.  Their  larvae, 
which  are  variously  shaped,  have  six  pectoral,  eight  abdominal, 
and  two  anal  feet.  The  pupre  are  usually  angulated  and,  with  a 
few  exceptions,  naked.  The  perfect  insect  varies  in  size  from  less 
than  an  inch  across  the  wings  when  expanded,  to  nearly  a  foot  in 
breadth.    Equally  variable  are  their  colouring  and  outlines.  They 
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are  short-lived.  Their  powers  of  flight  are  very  great,  and  the  mode 
of  flight  varies  in  the  several  species.  The  males  are  usually  more  gaily 
coloured  than  the  females. 

The  arrangement  according  to  natural  relations  of  the  species  of 
butterflies  has  been  attempted  by  many  naturalists.  Even  in  the 
time  of  Linnccus  the  number  and  variety  of  known  species  was  such 
as  to  render  it  necessary  to  subdivide  his  great  genus  Papilio.  Ho 
constituted  five  principal  groups.  In  the  first  of  these,  named  Equites, 
he  included  such  butterflies  as  have  the  fore  wings  longer  from  the 
posterior  angle  to  the  apex  than  to  the  base.  In  the  second,  the 
Hdiconii,  the  wings  are  narrow,  entire,  and  almost  naked.  The  Danai 
have  also  entire  wings.  The  Nymphales  have  dentated  wings ;  and  the 
group  of  Plebeii  is  composed  of  small  species,  whose  larvae  are  usually 
short  and  thick. 

Dr.  Horsfield  has  proposed  an  arrangement  of  these  insects  into 
five  groups  or  stirpes,  characterised  by  the  peculiarities  of  the  larvse. 
He  names  the  first  stirps  Vermiform,  the  second  Iuliform,  the 
third  Scolopeudriform,  the  fourth  Thysanouriform,  and  the  fifth 
Anopluriform. 

Perhaps  the  most  valuable  arrangement  of  the  Diurnal  Lepidoptera 
is  that  proposed  by  M.  Boisduval,  who  divides  them  into  three  great 
sections  and  fifteen  tribes,  as  follows,  founding  his  classification  upon 
the  characters  of  the  larva : — 

Section  I.  Succincti. 
Chrysalis  attached  by  the  tail,  and  also  girt 
Am  Six  feet  in  both  sexes:  caterpillars  elongated. 

Tribe  1.  Papilionides. 
2.  Pierides. 

B.  Six  feet  in  both  Eexes  :  caterpillars  short. 

Tribe  3.  Eamenides. 
A.  Lyccnides. 

C.  The  males  with  four  feet,  the  females  with  six.  Caterpillars  short. 

Tribe  5.  Erycinides. 

D.  Four  feet  in  both  sexes  :  caterpillars  elongated. 

Tribe  6.  Peridromides. 
Section  II.  Suspensi. 
Chrysalis  suspended  by  the  tail  only. 

A.  Ungues  of  tarsi  simple.    Four  feet  in  both  sexes. 

Tribe  7.  Danaidcs. 
8.  Ilelionidcs. 

B.  Ungues  of  tarsi  strongly  bifid.    Four  feet  in  both  sexes. 

Tribe  9.  Nymphalides. 

10.  Brassolides. 

11.  Morphides. 

12.  Saly rides. 

13.  Biblides. 

C.  The  males  with  four  feet,  the  females  with  six.  Caterpillars 

elongated. 
Tribe  14.  Libythidcs. 

Section  III.  Involuti. 
Chrysalis  inclosed  in  a  cocoon. 
Tribe  15.  LTesperidcs. 
(See  Boisduval  in  the  Suites  a  Buffon  and  his  other  works ;  Wood, 
Index  Entomologicus ;  Horsfield,  Catalogue  of  Lepidoptera  in  the 
Museum  of  the  East  India  Company  ;  and  Westwood's  Modern  Classifi- 
cation of  Insects,  where  an  enumeration  of  the  principal  treatises  on 
butterflies  may  be  found.) 

PAPILIONA'CEiE,  a  fanciful  name  given  to  the  principal  division 
of  Leguminous  Plants,  from  an  imaginary  resemblance  between  their 
flowers  and  a  Papilio,  or  Butterflv.    [Flower;  Leguminos<£.] 
PAPPUS.  [Calyx.] 

PAPY'RUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Cyperacece.  This  generic  term  has  been  derived  from  the  name  of  a 
water  plant,  whose  soft  cellular  flower-stem  afforded  the  most  ancient 
material  from  which  paper  was  prepared,  and  our  English  word  paper 
is  derived  from  it.  It  has  a  stem  from  3  to  6  feet  high,  with  3  acute 
angles,  one  of  which,  according  to  Bruce,  i3  always  opposed  to  the 
current  of  the  stream  in  which  it  grows,  as  if  to  break  its  force.  Its 
leaves  are  long  and  grassy,  with  a  sharp  keel.  The  flowers,  which  are 
green,  are  produced  in  very  large  compound  umbels,  with  extremely 
numerous  drooping  triangular  slender  radii,  terminated  by  very  long 
filiform  iuvolucral  leaves,  withiu  which  are  placed  the  spikes  of 
flowers,  each  consisting  of  from  6  to  13  florets.  It  has  been  regarded 
as  a  species  of  Cyperus,  and  called  C.  Papyrus.  It  is  also  considered 
a  distinct  genus,  and  is  named  Papyrus  antiquorum.  It  is  a  very 
common  plant  in  Abyssinia,  Egypt,  and  Syria,  and  i3  also  met  with  in 
Calabria  and  Sicily ;  in  gardens  it  is  not  uncommon.  It  inhabits  both 
stagnant  waters  and  running  streams,  and,  independently  of  its  ancient 
employment  in  the  fabrication  of  paper,  has  been  applied  to  other 
uses.  The  flowering  stems  and  leaves  are  twisted  into  ropes ;  the 
roots  are  sweet,  and  have  been  employed  as  food.  In  Abyssinia  boats 
are  constructed  from  it,  according  to  Bruce.  In  Syria  the  plant  ia 
called  Babeer. 


PARACENTROSTOMATA.  [Echinidje.] 

PARACKPHALOPHORA.  [Malacology.] 

PARADISE,  GRAINS  OF.  [Amomdm.] 

PARADISEA.    [Biuds  op  Paradise.] 

PARADOXI'DES.  [Trilobites] 

PARAGUAY  TEA.    [Ilex;  Tea,  Paraguay.] 

PARALLEL  ROADS  OF  GLEN  ROY.  Glen  Roy  and  several 
other  valleys  of  the  Highlands  of  Scotland  exhibit  very  distinctly  a 
series  of  parallel  and  nearly  horizontal  lines,  embracing  the  Bides  of 
the  hills  and  entering  many  of  the  lateral  glens,  at  levels  from  a  few 
to  several  hundred  feet  above  the  general  bed  of  the  valley.  The 
nature  of  these  terraces,  or  roads,  has  been  the  subject  of  much  dis- 
cussion amongst  geologists,  of  which  we  propose  to  give  an  outline. 

Glen  Roy  is  a  valley  in  the  district  of  Lochaber,  whose  head-waters 
gather  on  a  wild  mountain  tract  near  the  source  of  the  Spey.  The 
water  of  Roy  runs  nearly  south,  and  joins  th™,  Spean,  which  turns 
westward  to  enter  the  Great  Valley  of  Scotland,  below  the  south- 
western extremity  of  Loch  Lochy.  Passing  from  Fort  William  to  the 
foot  of  Glen  Roy,  we  have  porphyry,  gneiss,  mica-schist,  primary  lime- 
stone, and  quartz-rock,  much  disguised  by  diluvial  accumulations. 
Glen  Roy  divides,  not  indeed  exactly,  the  mica-schist  and  gneiss 
systems,  the  former  predominating  on  the  western  and  the  latter  on 
the  eastern  side.  About  the  source  of  the  Spey  is  a  limited  tract  of 
granite  ;  and  the  low  summit  of  drainage  between  Glen  Roy  and  Glen 
Spey  is  formed  of  this  rock.  From  this  flat  and  boggy  summit  the 
descent  is  gradual  to  Loch  Spey  on  the  east,  and  sudden  into  Glen 
Roy  on  the  west.  Upper  Glen  Roy,  as  MacCulloch  terms  the  part 
near  the  head,  is  an  oval  valley,  about  four  miles  in  length  and  one  or 
more  in  breadth,  and  bounded  on  two  opposite  sides  by  high  moun- 
tains, yielding  two  streams  from  the  north-west  and  south-east,  which 
meet  near  the  middle  of  the  valley.  From  their  junction  the  united 
water  of  Roy  flows  in  a  gradual  manner  to  the  south-west  for  about 
two  miles,  when  the  valley  contracts  to  a  low  rocky  pass,  in  which  the 
river  runs  a  troubled  course,  and  then  emerges  into  the  wide  and  long 
and  rather  sinuous  valley  of  Lower  Glen  Roy.  At  the  extremity  of 
the  rocky  gorge  which  separates  the  upper  from  the  lower  glen, 
MacCulloch  directs  attention  to  a  remarkably  flat  rock  ;  and  observes 
that  above  this  gorge,  in  Upper  Glen  Roy,  no  distinct  terrace  or  shelf 
was  seen,  but  a  line  was  noticed  extending  from  near  the  junction  of 
the  streams  which  form  the  Roy  towards  Loch  Spey ;  and  it  was  proved 
by  the  spirit-level  that  this  line  was  level  with  the  remarkable  flat  rock 
at  the  gorge  which  terminates  Upper  Glen  Roy,  and  also  with  the 
uppermost  of  three  such  lines,  terraces,  or  shelves  in  Lower  Glen 
Roy.  Passing  from  Upper  to  Lower  Glen  Roy,  the  single  line  of 
Upper  Glen  Roy  ascends  from  the  valley,  and  girdles  the  sides  of  the 
hills,  right  and  left,  with  seemingly  higher  and  higher  sweeps,  and  is 
followed  by  two  other  perfectly  parallel  and  equally  continuous  lower 
lines,  till  Glen  Roy  expands  into  Glen  Spean.  Here  the  two  upper 
lines  end ;  but  the  lower  one  appears  on  the  north  and  south  sides  of 
Glen  Spean  as  far  towards  the  source  of  the  river  Spean  as  the  singular 
pass  of  Muckul,  and  turns  southward  a  little  way  up  the  Gulban 
River,  and  still  farther  along  the  sides  and  round  the  head  of  Loch 
Treig.  In  a  westward  direction  this  line  continues  down  Glen 
Spean  on  both  sides,  about  half  the  distance  from  the  Roy  to  tha 
Lochy,  and  then  ceases;  nor  has  it  been  noticed  in  the  Great  Valley 
between  Fort  William  and  Inverness  Another  line  however,  a  few 
feet  higher  than  the  highest  in  Glen  Roy,  appears  in  the  upper  parts 
of  Glen  Gluoy,  which,  running  parallel  to  Glen  Roy,  enters  Loch 
Lochy.  Mr.  Darwin  notices  a  line  in  another  smaller  tributary  to 
Loch  Lochy,  near  Kilfinnin ;  and  describes  a  short  terrace  which 
appears  on  the  south  side  of  Loch  Spey,  about  sixty  feet  above  that 
lake,  and  higher  than  the  highest  terrace  of  Glen  Roy.  Sir  D.  Brew- 
ster has  also  observed  shelves  resembling  those  of  Glen  Roy  in  a  part 
of  the  valley  of  the  Spey,  several  miles  below  its  source. 

The  elevation  of  these  lines  above  the  sea  is  known  approximately, 
but  not  with  the  exactness  demanded  by  a  phenomenon  so  curious  in 
itself  and  so  fertile  of  subjects  for  geological  speculation.  In  the 
following  table  we  have  combined  the  statements  of  MacCulloch,  Sir  T. 
L.  Dick,  and  Mr.  Darwin.  The  last  writer  thinks  Dr.  MacCulloch's 
measures  of  the  terraces  in  Glen  Roy  100  feet  in  excess  : — 

Relative  levels  of  the  various  lines  in  Scotland. 


Kilfinnin    .  , 
Glen  Gluoy 

Upper  Terrace,  Glen  Roy 
Middle  Terrace,  Glen  Roy 
Lower  Terrace,  Glen  Roy 
Loch  Lochy  . 
The  sea  at  Loch  Eil  . 

The  lines,  shelves,  or  terraces  (for  each  of  these  names  is  locally 
appropriate)  must  not  be  confounded  with  the  more  ordinary  occur- 
rences of  short  successive  level  terraces  of  gravel,  or  with  the  longer 
declining  gravel-banks  which  margin  the  sides  of  many  valleys  where 
they  pass  from  the  mountains  to  plain  countries  or  the  sea;  they 
should  be  distinguished  also  from  the  similar  little  terrace-heaps  which 
often  appear  at  the  summits  of  drainage  in  mountain  countries.  Such 
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gravel-terraces  are  seen  both  at  the  tummit  and  at  tlio  foot  of  Ulcn 
Roy,  and  in  each  case  appear  intelligible  ax  the  re»ult  of  fluviatilo  action 
at  liikiher  levels  than  the  present  water-channel, 

The  lines  of  Ulen  liuy  and  the  other  valleys  are  not  short  protruding 
terraces  connected  with  the  Bcverul  lateral  affluents,  nor  declining 
planes  of  gravel,  but  almost  perfectly  continuous  shelves,  sloping 
toward  the  valley  from  a  level  line,  and  almost,  perfectly  parallel 
through  all  the  various  windings  of  their  linear  extent,  and  round  the 
hollows  and  projections  of  the  hills,  whether  these  are  small  or  great, 
Budden  or  otherwise  ;  and  each  respective  range,  on  one  side  of  the 
glens,  is  exactly  on  tho  same  level  with  that  corresponding  to  it  on 
the  other  side.  This  almost  perfect  horizontally  and  continuity  of 
range  is  the  grand  feature  of  the  phenomenon,  and  though  easily 
admitted  on  ocular  inspection,  it  is  satisfactory  to  know  that  Sir  T.  L. 
Dick  has  proved  it  by  careful  levelling  with  Mr.  Maclean  on  each  of 
the  shelves  in  Glen  Roy.  With  such  characters  it  is  not  wonderful 
that  these  mysterious  works  of  nature  should  be  supposed  the  effect  of 
art,  and  the  term  of  Parallel  Roads  is  far  from  inapt,  and  is  certainly 
very  descriptive. 

The  shelves  generally  appear  distinctly  and  even  Bharply  defined 
when  viewed  from  below  or  from  a  distance ;  but  when  inspected  more 
narrowly,  they  appear  very  indistinct,  and  one  may  bo  actually  tread- 
ing on  a  shelf  without  being  aware  of  it.  This  arises  in  a  great  measure 
from  the  fact  that  the  surface  of  the  shelves  is  far  from  level,  but  being 
often  a  little  concave  above  and  a  little  convex  bolow,  easily  on  a  near 
view  loses  itself  in  the  general  slope  of  the  mountain. 

Sir  T.  L.  Dick  represents  the  general  figure  of  a  section  of  the  shelf 
thus : — 


Dr.  MacCulloch  gives  many  representations  on  a  small  scale,  which 
show  the  really  sloping  character  of  the  shelf  or  terrace,  the  angle  of 
declination  from  the  horizon  varying  from  12°  to  30°,  while  the 
breadth  of  the  terrace  part  varies  from  10  to  70  feet.  Where  the 
slopes  of  the  lines  are  steepest,  their  surface  is  narrowest;  and  gene- 
rally where  the  ground  slopes  the  least  the  terraces  are  the  broadest. 
A  real  profile  of  one  part  is  given  below  by  the  black  line. 


According  to  Mr.  Darwin's  view  of  the  relation  between  the  actual 
form  and  the  original  outline  of  the  fundamental  rock,  one  part  will 
appear  to  be  formed  by  excavation  of  the  rock,  and  another  part  by 
accumulation  of  detritus,  very  slightly  projecting  beyond  the  slope  of 
the  mountain.  MacCulloch's  drawings  indeed  represent  the  shelves  as 
hardly  in  any  ca?e  projecting  into  a  mound.  Another  part  is  drawn 
to  represent  a  valley  terrace  composed  of  gravel,  to  which  the  shelves, 
(where  they  cross  valleys)  occasionally  unite  on  a  level,  and  thus  form 
broad  expansions. 

"  The  shelves  entirely  disappear  when  crossing  any  part  of  the 
mountains  in  which  the  bare  rock  is  exposed  ;  for  loose  matter  cannot 
accumulate  there,  and  the  rocks  themselves,  from  their  laminated 
structure,  do  not  readily  become  worn  into  any  regular  form.  They 
likewise  disappear  when  crossing  any  part  which  is  greatly  inclined  ; 
for  their  own  slope  then  coincides  with  that  of  the  alluvial  covering, 
and  cannot  be  distinguished  from  it."  (Darwin.) 

The  actual  surface  of  the  shelves  is  very  irregular  :  they  are  com- 
posed of  the  same  kind  of  alluvium  with  that  covering  the  whole  sur- 
face of  the  mountain.  (Darwin.)  They  commonly  contain  rounded 
pebbles,  and  are  in  many  places  covered  with  large  masses  of  stone, 
some  of  them  many  tons  in  weight,  lying  for  the  most  part  quite 
detached  on  the  surface,  and  having  their  aouter  angles  rounded  off  in 
the  greater  number  of  instances ;  in  short,  in  every  respect  resembling 
those  fragments  generally  found  strewed  on  the  margin  and  on  the 
shallow  edge  of  alpine  lakes.    In  some  places,  where  the  stones  are 


largo  and  the  shelf  narrow,  a  single  block  covers  its  whole  breadth. 
When  rock  appears  anywhere  on  a  Mhulf,  its  angles  arc  also  rounded. 
(Sir  T.  L.  Dick,  from  whom  the  above  description  is  taken,  tttates  that 
the  sod  above  the  highest  line  of  shelf  is  materially  different  from  that 
below,  which  has  moro  gravel,  pebbles,  and  alluvial  clay  ;  but  Mr. 
Darwin's  subsequent  observations  do  not  confirm  this.)  Tho  coses 
aro  few  in  which  tlio  solid  rocks  are  much  worn  away  in  this  manner; 
indeed  they  aro  not  visible  on  tho  shelves.  Some  of  tho  blocks  of 
stono  on  tho  shelves  havo  fallen  from  the  heights  above ;  others  belong 
to  far-removed  sites,  and  are  in  fact  erratic  boulders.  Among  theise 
latter  are  largo  granite  blocks. 

It  must  bo  evident,  from  tho  foregoing  description,  that  the  Parallel 
Roads  of  Olen  Roy,  and  the  lines  resembling  them  or  connected  with 
them  in  the  neighbouring  regions,  are  marks  of  the  ancient  level  of 
water  filling  the  valleys  to  their  summits  or  nearly  ho,  and  extending 
towards  their  mouths  till  within  a  few  miles  of  the  sea,  or  the  great  inte- 
rior valley  of  Scotland.  As  many  lines  as  we  see,  so  many  successive 
effects  are  there  of  water  oscillating  about  particular  levels  through 
all  the  extent  of  the  lines.  This  is  freely  admitted  by  all  writers  and 
all  observers  on  the  subject.  Sir  T.  L.  Dick,  who  gives  abundance 
of  illustrations  of  similar  shelves  being  actually  formed  on  the  steep 
sides  of  modern  lakes,  adopts  the  hypothesis  which  most  easily  and 
obviously  suggests  itself,  and  ascribes  the  lines  in  all  the  valleys  to  the 
operations  of  a  lake  whose  waters  were  successively  lowered.  Dr. 
MacCulloch  discusses  very  ably  two  other  modes  of  watery  action 
whereby  the  lines  may  be  supposed  to  have  been  formed ;  first,  by  a 
sort  of  local  deluge  filling  the  valley ;  secondly,  by  the  excavating 
power  of  water  in  a  valley  previously  filled  by  alluvial  sediments  to  a 
particular  height ;  and  shows  each  hypothesis  to  be  unsuitable  and 
untenable. 

On  the  view  of  tho  lacustrine  origin  of  the  parallel  roads  it  is  to  be 
conceived  that  a  lake  had  existed  at  the  uppermost  level  of  Glen  Roy 
for  so  long  a  period  as  to  have  accumulated  on  its  margin  that  allu- 
vium which  now  forms  the  uppermost  of  the  lines  in  question,  and 
that  by  a  subsequent  sinking  through  two  successive  and  similar 
periods,  the  two  lower  ones  had  been  formed  in  the  same  manner. 
(MacCulloch.) 

Mr.  Darwin  explains  the  phenomenon  of  these  roads  on  the  same 
principle  as  Sir  Charles  Lyell  explains  the  formation  of  the  parallel 
roads  of  Coquimba  in  South  America.  Sir  Charles  says — "  The  three 
parallel  roads  were  formed  by  the  waves  of  the  Pacific,  and  not  by 
the  waters  of  a  lake  ;  in  other  words,  they  bear  testimony  to  the  suc- 
cessive rise  of  the  land,  not  to  the  repeated  fall  of  the  waters  of  the 
lake." 

From  a  series  of  appearance?  below  the  lowest  shelf  of  Glen  Roy, 
continued  into  Glen  Spesn — such  as  the  nature  and  distribution  of 
detritus,  the  Jbrm  and  position  of  many  short  terraces,  some  related  to 
the  shelf  or  ancient  beach,  others  unconnected  with  the  actions  of  the 
streams  now  running — Mr.  Darwin  concludes,  apparently  with  reason, 
that  every  appearance  in  the  sides  of  Glen  Roy  and  Glen  Speau,  below 
the  lowest  shelf,  will  be  explained  on  the  supposition  of  a  gradually 
subsiding  sheet  of  water  which  received  detritus  from  lateral  stream- 
lets. By  observations  of  accumulated  sand  and  pebbles  in  other 
valleys,  as  the  sides  of  Loch  Ness,  Loch  Dochart,  &c,  Mr.  Darwin 
endeavours  to  extend  this  inference  to  a  large  portion  of  the  Highland 
valleys,  where  no  horizontal  shelves  make  it  a  matter  of  certainty. 
Having  rejected  the  hypotheses  of  separate  and  connected  fresh-water 
lakes,  on  account  of  the  difficulties  attending  them,  which  even  in  a 
single  case  are  great  (but  if  extended  to  many  of  the  Highland  valleys, 
insurmountable),  Mr.  Darwin  adopts  the  alternative,  that  it  was  the 
sea-water,  in  the  form  of  narrow  arms  or  lochs,  such  as  those  now 
deeply  penetrating  the  western  coast,  which  once  entered  and  gradu- 
ally retired  from  these  several  valleys. 

That  there  has  been  a  change  of  level  between  the  land  and  sea  in 
Scotland,  to  the  extent  of  several  hundred  feet,  is  proved  by  Mr. 
Smith's  and  Mr.  Prestwich's  observations  at  Banff  and  near  Glasgow 
and  other  places ;  and,  thus  fortified,  Mr.  Darwin  traces  in  hypothesis 
the  effect  of  an  elevation  of  the  laud  equably  or  by  intermitting  effects, 
showing  that  by  this  means  the  main  phenomena  of  the  Lochaber 
valleys  would  certainly  be  occasioned. 

Objections  to  this  speculation  easily  arise. — Why,  for  example,  are 
shelves,  the  marks  of  intermission  in  the  elevating  forces,  which 
affected  a  large  area  with  extraordinary  equality,  confined  to  a  few 
valleys  ]  Why,  after  encircling  in  complete  belts  the  upper  ends  of 
the  valleys,  do  they  cease  toward  the  outlets  ?  Why  has  Glen  Roy 
three  shelves,  and  the  neighbouring  Glen  Gluoy  but  one,  and  that  at 
a  different  level  from  any  in  Glen  Roy  ?  Why,  if  the  sea  for  so  long 
a  time  laved  the  mountain  sides,  are  no  marine  shells  found  except  at 
comparatively  small  elevations  ? 

Mr.  Darwin  answers  to  these  objections  :  first,  that  the  conservation 
and  even  the  original  formation  of  beaches  (for  such  the  shelves 
certainly  are)  might  rather  be  the  exception  than  the  rule,  requiring 
particular  slopes,  loose  materials,  and  freedom  from  erosive  currents  ; 
secondly,  that  the  difference  of  level  between  the  Glen  Gluoy  shelf 
and  the  highest  in  Glen  Roy  may  be  explained  as  an  effect  of  unequal 
tidal  oscillation;  thirdly,  that  instances  of  the  absence  of  marine 
shells  from  the  upper  parts  of  marine  deposits  occur  in  Sweden, 
Scotland,  and  elsewhere. 
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Such  are  the  speculations  to  which  the  Parallel  Roads  of  Glen  Roy 
have  given  rise.  The  progress  of  modern  geology  has  revealed  so 
many  proofs  of  the  instability  of  the  level  of  laud  and  sea,  and  so 
many  examples  in  which  thif  change  of  level  has  been  occasioned  by 
a  real  displacement  of  land,  that  it  is  probable  Mr.  Darwin's  explana- 
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roads  being  the  moraines  which  are  left  by  the  melting  of  these  masses 
of  ice. 

(MacCulloch,  in  Geological  Transactions,  vol.  iv. ;  SirT.  Lauder  Dick, 
in  Transactions  of  Royal  Society  of  Edinburgh,  voL  ix. ;  Darwin,  in 
Philosophical  Transactions  for  1839.) 


View  of  the  Parallel  Roads  of  Glen  Roy.    Sketched  from  nature,  in  182G,  by  Professor  PhitUj 


Map  of  the  Parallel  Roads  of  Glen  Roy. 


tions,  drawn  from  the  most  general  consideration,  will  be  preferred  to 
those  which  are  more  obviously  suggested  by  the  features  of  any  one 
of  the  terraced  glens. 

It  has  been  also  suggested  more  recently  that  the  Parallel  Roads  of 
Glea  Roy  have  been  formed  by  the  action  of  glaciers ;  the  parallel 


PARAMICIPPA.  [Mattf.*:.] 
PARAMITHRAX.  [Maiid^.J 

PARASITICAL  PLANTS  are  those  which  grow  upon  the  living 
parts  of  other  plants,  from  whose  juices  they  derive  their  nutriment, 
a  circumstance  by  which  they  are  immediately  distinguished  from 
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false  parasites,  or  Epiphytes,  which  merely  fix  themselves  upou  other 
plants  without  deriving  food  from  them. 

Parasitical  Plants,  properly  so  called,  aro  extremely  numerous,  and 
belong  to  various  parts  of  tho  vegetable  kingdom.  Homo  attack  their 
victims  externally,  others  are  insidiously  introduced  into  tho  interior, 
■where  they  flourish  until  they  piorco  through  the  skin,  placo  thorn- 
aelves  in  communication  with  the  open  air,  and  disseminate  them- 
selves; hence,  physiologists  divide  them  into  intestinal  and  superficial. 
The  former  are  exclusively  fungi,  and  appear  under  tho  formB  to 
which  tho  popular  names  of  mildew,  rust,  brand,  Hinut,  &c.  [Funoi  ; 
ENTOPHYTA;  Mildew]  are  applied  ;  it  is  among  the  latter  that  para- 
sites of  so  many  different  kinds  aro  met  with.  These  are  again 
divisible  into  such  as  have  true  leaves,  green,  and  capable  of  acting, 
in  the  manner  of  ordinary  leaves,  as  organs  of  respiration  and 
digestion ;  and  such  as  have  scales,  brown  or  some  colour  not  groen, 
in  the  room  of  true  loaves,  without  any  powers  of  digestion  or 
assimilation,  except  in  a  low  degree.  The  first,  or  leafy  or  green 
parasites,  elaborate  their  food  for  themselves  ;  the  second,  or  scaly  or 
brown  parasites,  obtain  it  in  a  state  of  elaboration  from  other  species. 

Green  leafy  parasites  belong  exclusively,  as  far  as  is  yet  known,  to 
the  genera  Viscum  and  Lortmthus.    [Viscum;  LOBANTHTJS.] 

Brown  scaly  parasites  always  attack  the  roots  of  plants,  and  their 
underground  habits  have  caused  them  to  be  little  examined.  The 
most  common  species  in  Europe  are  various  kinds  of  Orubancltc,  which 
attack  hemp,  clover,  lucern,  and  many  other  crops  ;  Monotropa  and 
Lathvcea,  which  infest  the  roots,  the  first  of  the  fir,  and  tho  second  of 
the  ash;  in  other  countries  Rhizanths  abound  | Hui/anthe.35],  and 
probably  many  others  of  which  wo  have  no  sufficient  knowledge.  To 
these  are  usually  added  Neoltia  Nid us  Avis  and  Corallorhiza  innata,  two 
Orchidaceous  plants,  concerning  whose  real  habits  we  have  however 
no  precise  information.  The  best  account  of  tho  manner  of  growth 
of  brown  parasites  is  by  Mr.  Bowman,  who  studied  with  care  the 
habits  of  Lathvcea  squamaria.  In  that  plant  he  found  that  the  fibres 
of  the  roots  are  each  tipped  by  a  tubercle  about  as  large  as  a  pin's 
head,  which  tubercle  attaches  itself  to  the  roots  of  the  ash-tree,  and 
gradually  buries  itself  in  the  bark  until  it  gets  into  communication 
with  the  wood,  from  which  it  derives  its  nutriment.  One  of  the  most 
remarkable  peculiarities  of  such  plants  as  these  is  the  constant  absence 
of  all  green  colour,  although  exposed  to  the  brightest  light.  Oro- 
banches  grow  in  pastures  and  open  places,  and  yet  their  scale-like 
leaves  indicate  no  visible  tendency  to  any  colour  except  brown  or 
purple ;  and  in  Lalhrcva  Mr.  Bowman  has  shown  that  the  same  thing 
always  happens,  although  the  plants  associated  with  it  in  its  growth 
are  as  green  as  usual.  Connected  with  this  is  another  curious  property, 
that  of  resisting  the  attraction  of  light,  towards  which  all  the  green 
parts  of  plants  irresistibly  tend ;  in  Lathrtca,  when  the  flower-stems 
have  acquired  their  full  stature,  they  are  always  perpendicular,  and 
in  groups  of  20  or  30  ;  in  the  most  umbrageous  situations  the  rows 
of  flowers,  which  have  always  a  unilateral  direction,  are  as  frequently 
turned  from  the  only  side  on  which  light  is  admitted  as  towards  it. 

PARATHOR1TE,  a  variety  of  Thorite. 

PARDALOTUS.  [Piprinje.] 

PAREIRA.  [Cissampelos.] 

PARELLA  (sometimes  written  'Perelle'),  the  French  name  of  a 
Crustaceous  Lichen,  Lecanora  Parella  of  botanists,  but  which  is 
applied  to  several  species  similar  to  it  in  habit,  and  employed  for  the 
same  purpose,  that  is,  for  yielding  a  rich  dye  known  by  the  name  of 
Litmus.    [Litmus,  in  Aets  and  Sc.  Div.] 

PARENCHY'MA  is  the  term  which  was  applied  by  the  old 
anatomists  to  an  imaginary  substance,  through  which  they  supposed 
the  blood  at  the  ends  of  the  veins  to  be  strained.  It  is  seldom  now 
used  in  animal  physiology,  but  it  is  retained  by  botanists  to  distinguish 
gome  forms  of  cellular  tissue.    [Tissues,  Vegetable.] 

PARE'XUS,  a  genus  of  Fossil  Fishes.  [Fish.] 

PARGASITE.  [Hornblende.] 

PARIAS.  [Crotalid.e] 

PARIDxE,  a  natural  family  of  Perching  Birds.  [Insessores.] 

Linnaeus,  in  his  last  edition  of  the  '  Systema  Naturae,'  placed  the 
genus  Parus  between  Pipra  and  Ilirundo,  in  his  order  Passeres. 

Latham  arranges  it  also  at  the  end  of  the  same  order. 

Pennant  too  gives  it  a  place  in  the  Passerine  section,  between  the 
Warblers  and  the  Swallows. 

M.  De  Lacdpede  places  it  immediately  before  the  Larks ;  M.  Dumdril 
in  the  eighth  family  of  the  Passeres  (Subulirostrcs,  or  Kaphioramphcs), 
in  company  with  the  Mauakins,  Larks,  and  Bee-Fins ;  M.  Meyer,  in 
the  third  sub-order  (Subulatce)  of  his  fifth  order  (Oscines),  between 
Alauda  and  Pegulus  ;  Illiger,  at  the  head  of  the  Passerini,  among  the 
Ambulatorcs,  immediately  before  Alauda;  Cuvier,  among  tho  Coni- 
rostres,  directly  after  the  Larks;  Vieillot,  in  the  family  of  ^Egithales 
in  the  tribe  Anisodactyli ;  Temminck,  in  the  order  Qraawovm,  between 
the  Larks  and  Buutings ;  and  Latreille  in  the  family  Con  irost res,  also 
between  the  Larks  and  the  Buntings.  Selby  arranges  it  between  the 
same  two  forms. 

Mr.  Vigors  places  the  genus  Parus  among  the  Piprida:.  [Sylyi- 
AD*  ;  P1PMD.E.] 

Mr.  Swainson  ('  Classification  of  Birds ')  enters  among  the  Titmice 
by  the  American  genus  Seiurus,  remarkable  for  the  motion  of  its  tail. 
One  species,  Seiurus  aquaticus  (Sw.),  frequents  the  sides  of  streams 


and  rung  upon  tho  ground,  whilst  another,  8.  aurocapillus  (Sw.)  ig, 
lie  observcH,  confined  to  damp  woods,  and  runs  along  the  low  branches 
of  trees.  Here  Mr.  Swainson  gees  a  change  of  economy,  which,  he 
gays,  plainly  hIiows  that  nature  hag  asgurned  a  new  form  ;  and  as  the 
habit  of  running  along  branches  of  trees  is  tho  chief  faculty  of  the 
Scansorial  Birds,  or  of  their  representatives,  bo,  he  rcmarkg,  we  may 
suppose  that  tho  group  next  in  succession  to  the  Motacitlinie  would 
possess  something  of  tho  same  characters.  These  ho  finds  manifested 
in  tho  genus  Accentor,  and  ho  adverts  to  an  unpublished  notice  which 
he  heard  read  at  a  meeting  of  the  Liunean  Society  of  London,  relating 
to  the  habits  of  an  Accentor  which  was  killed  near  one  of  the  public 
buildings  at  Oxford,  and  which  wag  geen  to  climb  so  adroitly  round 
the  steep  abutments  of  those  buildings  as  to  bafllo  for  a  considerable 
timo  the  aim  of  tho  person  who  shot  it.  Ho  alio  states  that  he  has 
seen  the  oommon  Hedge-Sparrow  frequently  hop  along  the  whole 
length  of  a  strong  oblique  branch,  pecking  into  the  crevices  of  the 
bark  so  as  to  remind  tho  observer  of  a  scausorial  creeper,  or  of  a 
Woodpecker;  and  he  makes  tho  Titmice  a  sub-family  of  tho  Sylviadx. 
[Sylviad.e.] 

Mr.  Yarrell  places  the  Panda,  or  True  Tits,  between  the  Warblers, 
Sylviadrc,  and  the  Ampelidie,  the  latter  being  represented  by  the 
Bohemian  Waxwing.  [Bombycilla.] 

Prince  Bonaparte  ('Birds  of  Europe  and  North  America,'  1839> 
arranges  the  ParimSM  the  seventh  sub  family  of  the  Tardidce,  placiug 
it  between  the  Motacillinie  (Wagtails),  and  the  Sylvtcolinx.  The 
following  genera  are  included  by  the  Princo  under  the  Parinve : — 

Regulus,  Ray  (Wren,  including  Gold-Crests) ;  Parus,  Linn. ;  Mecis- 
tura,  Leach  (Paroides,  Brehm — Long-Tailed  Titmouse) ;  Calamophilus, 
Leach  (Mystacinus,  Brehm — Bearded-Titmouse);  JEgithalus,  Vigors 
(Pendulinus,  Cuvier— Penduliue  Titmouse). 

Mr.  G.  R.  Gray  ('  List  of  the  Genera  of  Birds,'  1841)  makes  the 
Parincc  the  fifth  sub  family  of  his  Luscinid'e,  and  places  it  between 
the  Accentorina  .and  the  Sylvicolince.  The  Parma,  according  to 
him,  consist  of  the  following  genera  :  —  sEgilhalus,  Vig. ;  Melano- 
chlora,  Lesson;  Parus,  LinuoDus  ;  Megistina,  VieilL;  Tyrannulus, 
Vieill. ;  Sphenostoma,  Gould ;  Calamophilus,  Leach  ;  Orites,  Mxhr 
(Mecislura,  Leach;  Paroides,  Brehm — Long-Tailed  Titmouse);  Pari- 
soma,  Swainson;  Psaltria,  Temminck;  JEgtthma,  VieilL ;  Ilylophilus, 
Temminck. 

In  this  article  we  shall  confine  ourselves  to  those  examples  of  the 
family  which  are  more  commonly  known  as  Titmice. 

The  following  species  are  found  in  Europe  : — 

The  Great  Tit,  P.  major  ;  the  Sombre  Tit,  P.  lugubris  ;  the  Siberian 
Tit,  P.  Sibericus;  the  Toupet  Tit,  P.  bicolor ;  the  Azure  Tit,  P. 
cyaneus;  the  Blue  Tit,  P.  caridcus  ;  the  Coal-Tit,  P.  ater  ;  the  Marsh- 
Tit,  P.  paluslris  ;  the  Crested  Tit,  P.  cristalus;  the  Long-Tailed  Tit^ 
P.  caudatus  of  authors  (genus  Orites) ;  the  Bearded  Tit,  P.  biarmicus 
(genus  Calamophilus);  the  Peuduline  Tit,  P.  pendulinus  of  authors 
(genus  JEgithalus). 

The  Great  Tit,  the  Blue  Tit,  the  Crested  Tit,  the  Coal-Tit,  tho  Marsh- 
Tit,  the  Long-Tailed  Tit,  and  the  Bearded  Tit,  are  British. 

There  is  little  doubt  that  the  Tits  are  the  AlyidaXol  of  Aristotle. 
The  Great  Tit,  the  Long-Tailed  Tit,  and  the  Blue  Tit,  are  referred  by 
Belon  to  the  Alyi6aA6s,  the  Alyi6a\6s  erepos,  and  the  rphos  Alyt6a\6s  of 
that  author,  and  we  think  with  good  reason. 

The  Great  Tit,  the  Blue  Tit,  the  Coal-Tit,  and  the  Marsh-Tit,  are 
too  well  known  to  require  description ;  but  a  sketch  of  their  habits 
may  not  be  unacceptable.  White,  speaking  of  the  English  Tit,  says  : — 
"  Every  species  of  titmouse  winters  with  us :  they  have  what  I  call 
a  kind  of  intermediate  bill  between  the  hard  and  the  soft,  between 
the  Linnreau  genera  of  Fringilla  and  Motacilla.  One  species  alone 
spends  its  whole  time  in  the  woods  and  fields,,  never  retreating  for 
succour  in  the  severest  seasons  to  houses  and  neighbourhoods ;  and 
that  is  the  delicate  Long-Tailed  Titmouse,  which  is  almost  as  minute 
as  the  Golden-Crowned  Wren;  but  the  Blue  Titmouse,  or  Nun  (P. 
cceruleus),  the  Coal-Titmouse  (P.  afar),  the  Great  Black-Headed  Tit- 
mouse (Fringillago),  and  the  Marsh-Titmouse  (P.  palustris),  all  resort 
at  times  to  buildings,  and  in  hard  weather  particularly.  The  Great 
Titmouse,  driven  by  stress  of  weather,  much  frequents  houses ;  and 
in  deep  snows  I  have  seen  this  bird,  while  it  hung  with  its  back  down- 
wards (to  my  no  small  delight  and  admiration),  draw  straws  lengthwise 
from  out  the  eave3  of  thatched  houses,  in  order  to  pull  out  the  flies 
that  were  concealed  between  them,  and  that  in  such  numbers  that 
they  quite  defaced  the  thatch,  and  gave  it  a  ragged  appearance. 
The  Blue  Titmouse,  or  Nun,  is  a  great  frequenter  of  houses,  and  a 
general  devourer.  Besides  insects,  it  is  very  fond  of  flesh ;  for  it 
frequently  picks  bones  on  dunghills  :  it  is  a  vast  admirer  of  suet,  and 
haunts  butchers'  shops.  When  a  boy,  I  have  known  twenty  in  a 
morning  caught  with  snap  mouse-trap  baited  with  tallow  or  suet  It 
will  also  pick  holes  in  apples  left  on  the  ground,  and  be  well  enter- 
tained with  the  seeds  on  the  head  of  a  sun-flower.  The  Blue,  Marsh, 
and  Great  Titmice  will,  in  very  severe  weather,  carry  away  bailey  aud 
oat-straws  from  the  sides  of  ricks."    ('  Selborne.') 

We  can  confirm,  if  confirmation  were  needed,  the  account  of  this 
admirable  observer  relative  to  the  straw  extracting  labours  of  the 
Great  Tit  The  thatch  of  a  root-house  in  Gloucestershire  was  nearly 
destroyed  by  those  fly-seekers.  But  they  have  more  to  answer  for 
than  fly-catching  :  they  are  small-bird  murderers,  and  frequently  kill 
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their  victims  by  repented  blows  on  the  bead  with  their  strong,  sharp, 
and  hard  beak,  for  the  sake  of  feasting  on  the  brains. 

The  Great  Tit,  without  any  compass  to  speak  of,  is  a  songster,  not 
unadmired  by  some  for  its  few  but  lively  notes  heralding  the  spring 
early  in  February.  The  quatrain  in  the  '  Portraits  d'Oyseaux '  is  loud 
in  its  praise  : — 

"  Au  temps  d'Autonne  il  y  a  des  mesanges 
En  grand  foison,  qui  hantcnt  par  les  boys, 
Et  font  des  ocufs  douze  ou  quinze  par  fois  ; 
Oyseaux  petits,  et  quichantent  comme  anges. 

The  habits  of  the  Blue  Tit  are  recorded  by  White  with  equal  truth. 
This  is  the  bird  that  fights  so  stoutly  pro  aiis  et  focis,  hissing  like  a 
snake  or  an  angry  kitten  when  her  nest  in  the  hollow  of  some  decayed 
tree  is  invaded  by  the  school-boy,  who,  if  not  deterred  by  the  ominous 
sounds,  often  rues  his  temerity,  and  draws  back  his  hand  with  more 
celerity  than  he  stretched  it  forth,  well  pecked  by  the  irritated  matron. 
Hence  he  calls  it  'Billy  Biter:'  by  the  way,  Montagu  gives  'Willow 
Biter'  as  one  of  its  names.  The  latter  name  does  not  convey  much 
meaning  to  any  one  acquainted  with  the  habits  of  the  bird,  the  former 
does  ;  may  not  Montagu  have  heard  it  imperfectly  ? 

The  gardener  who  sees  this  little  bird  busy  about  the  buds  likes  it 
not,  and  in  some  parishes  a  reward  has  been  set  upon  its  head.  Mr. 
Knapp,  in  his  interesting  '  Journal  of  a  Naturalist,'  notices  such  a  case 
where  the  stimulus  appears  to  have  operated  to  some  purpose  against 
these  innocent  little  birds,  for  one  item  passed  in  the  churchwardens' 
account  was  "  for  seventeen  dozen  of  Tomtits'  heads."  They  may 
now  and  then  knock  off  a  bud  in  their  busy  search  for  insects,  but  the 
great  good  they  do  in  ridding  the  plants  of  these  far  outweighs  any 
casual  harm  that  may  result  from  their  industry. 

The  song  of  the  Tomtit  has  but  little  variety ;  the  vivacity  of  the 
bird  seems  however  to  have  found  favour  for  its  song  with  our  neigh- 
bours, for  the  '  Portraits  d'Oyseaux'  notices  it  with  applause  : — 

"  L'EstO  cs  bois  la  raesange  bleue'  est, 
Et  nous  vient  voir  en  Hyvcr  ct  Autonne, 
Le  doux  chanter  d'icelle  plaisir  donne 
A  tout  esprit,  a  qui  l'cscouter  plaist." 

P  caudatus,  the  Long-Tailed  Titmouse.  This  is  the  Pendolino, 
Paronzino,  Codibugnolo,  and  Paglia  in  Culo,  of  the  Italians;  Mesange 
a  la  Longue  Queue  and  Perd  sa  Queue  of  the  French ;  Langschwiinzige 
Meise,  Schwanzmeise,  and  Belzmeise  Pfannenstiel,  of  the  Germans ; 
Staartmees  of  the  Netherlander ;  Alhtita  of  the  Swedes ;  Jenaga  of 
the  Japanese  ;  Bottle-Tit,  Bottle-Tom,  Long-Tailed  Farmer,  Long-Tail 
Mag,  Long-Tail  Pie,  Poke  Pudding,  Huckmuck,  and  Mum-RufiLn,  of 
the  English ;  and  Y  Benloyn  Gnyffonhir  of  the  Welsh. 


Long-Tailed  Titmouse  {Parus  caudatus),  male  and  female.  (Gould.) 

Male. — Head,  neck,  throat,  and  breast,  pure  white  ;  upper  part 
centre  of  the  back,  rump,  and  the  six  middle  tail-feathers,  deep  black ; 
scapulars  reddish  ;  belly,  sides,  and  abdomen,  reddish-white  ;  quills 
black;  greater  wing-coverts  bordered  with  pure  white;  lateral  tail- 


feathers  white  on  their  external  barbs  and  at  their  end  ;  tail  very  long 
and  wedge-shaped.    Length,  5  inches  7  or  8  lines. 

Female. — A  large  black  band  above  the  eyes,  which  is  prolonged 
upon  the  nape,  and  proceeds  to  unite  itself  with  the  black  of  the 
upper  part  of  the  back. 

Young. — Small  black  spots  ou  the  cheeks  and  brown  spots  on  the 
breast ;  black  of  the  back  not  so  decided.  (Temminck.) 

This  bird  is  found  in  Siberia,  Russia,  and  Japan ;  the  whole  of 
Europe ;  England,  Scotland  (near  Edinburgh  at  least),  aDd  Ireland. 

Insects,  their  larvas  and  eggs,  form  the  food  of  these  pretty  little 
birds.  When  White  says  that  the  Long-Tailed  Titmouse  never 
retreats  for  succour  in  the  severest  seasons  to  houses  and  their  neigh- 
bourhood, he  must  not  be  supposed  to  mean  that  the  bird  avoids  the 
haunts  of  men.  We  have  seen  in  a  nursery-garden  in  Middlesex  a 
whole  family  of  them  within  a  few  yards  of  the  nurseryman's  cottage, 
and  close  to  his  greenhouse,  which  visitors  were  constantly  entering ; 
and  we  have  found  its  exquisitely-wrought  nest  in  a  silver  fir  about 
eight  feet  high,  in  a  pleasure-ground  in  the  same  county,  little  more 
than  a  hundred  yards  from  the  house.  Pennant  well  describes  its 
appearance  in  flight,  when,  after  stating  that  the  young  follow  the 
parents  the  whole  winter,  he  says,  "  from  the  slimness  of  their  bodies, 
and  great  length  of  tail,  they  appear  while  flying  like  so  many  darts 
cutting  the  air.  They  are  often  seen  passing  through  our  gardens, 
going  progressively  from  tree  to  tree,  as  if  on  their  road  to  some  other 
place,  never  making  any  halt." 

Yarrell  is  equally  happy  in  describing  the  nest  and  manners  of  this 
interesting  little  bird  "  The  nest  of  this  species,"  says  he,  "  is 
another  example  of  ingenious  construction,  combining  beauty  of 
appearance  with  security  and  warmth.  In  shape  it  is  nearly  oval, 
with  one  small  hole  in  the  upper  part  of  the  side  by  which  the  bird 
enters.  I  have  never  seen  more  than  one  hole.  The  outside  of  this 
nest  sparkles  with  silver-coloured  licheus  adhering  to  a  firm  texture 
of  moss  and  wool,  the  inside  profusely  lined  with  soft  feathers.  The 
nest  is  generally  placed  in  the  middle  of  a  thick  bush,  and  so  firmly 
fixed,  that  it  is  mostly  found  necessary  to  cut  out  the  portion  of  the 
bush  containing  it,  if  desirous  of  preserving  the  natural  appearance 
and  form  of  the  nest.  In  this  species  the  female  is  known  to  be  the 
nest-maker,  and  to  have  been  occupied  for  a  fortnight  to  three  weeks 
in  completing  her  habitation.  In  this  she  deposits  from  ten  to  twelve 
eggs,  but  a  larger  number  are  occasionally  found ;  they  are  small  and 
white,  with  a  few  pale  red  specks,  frequently  quite  plain,  measuring 
seven  lines  in  length  and  five  lines  in  breadth.  The  young  family  of 
the  year  keep  company  with  the  parent  birds  during  their  first  autumn 
and  winter,  and  generally  crowd  close  together  on  the  same  branch  at 
roosting-time,  looking,  when  thus  huddled  up,  like  a  shapeless  lump 
of  feathers  only.  These  birds  have  several  notes,  on  the  sound  of 
which  they  assemble  and  keep  together :  one  of  these  call-notes  is  soft 
and  scarcely  audible;  a  second  ia  a  louder  chirp  or  twitter;  and  a 
third  is  of  a  hoarser  kind." 


Nest  of  Long-Tailed  Titmouse. 

In  the  'Portraits  d'Oyseaux,'  the  qualities  of  this  species  are  thus 
summed  up — 

"  Ce6te  mesange  est  i  la  longue  queue, 
Oyseau  petit,  comme  est  le  Roytelet : 
Du  demeurant,  inconstant,  et  follet, 
Par  son  hault  chant  sa  voix  est  bicn  cogneue." 

P.  liarrniciiB,  the  Bearded  Titmouse.  This  is  the  Mesange  Barbue 
ou  Moustache  of  the  French ;  Bartmeise  of  the  Germans ;  Least 
Butcher-Bird  of  Edwards;  Reed  Pheasant  (provincial)  of  the  English; 
and  Y  Barfog  of  the  Welsh. 

Male. — Black  between  the  bill  and  the  eye,  and  these  black  feathers 
are  very  long  and  prolonged  on  each  side  on  the  lateral  part  of  the 
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neck  ;  head  and  occiput  bluish-ash  ;  throat  and  front  of  tho  nock  puro 
white,  which  blends  on  (lie  bn  ;i  t  and  Urn  middle:  of  the  b<dly  into  a 
rosy  hue;  nape,  back,  rump,  feathers  of  tho  middle  of  tho  tail  and 
Bides,  fine  rust  colour;  great  coverts  of  the  wings  deep  black,  bordered 
with  deep  rusty  on  the  extornal  barb,  and  reddish-whito  on  the  internal 
barb;  quills  bordered  with  white ;  feathers  of  tho  under  part  of  the 
tail  deep  black  ;  lateral  tail-feathers  bordered  and  terminated  with 
gray;  tail  long,  much  graduated:  bill  and  iris  Cue  yellow.  Length, 
6  inches  and  2  or  3  lines. 

Female. — No  black  moustaches ;  throat  and  front  of  the  neck 
tarnished  white ;  upper  parts  of  tho  head  and  body  rusty,  shaded 
with  brown  ;  on  the  middle  of  tho  back  somo  longitudinal  black 
spots ;  under  tail-coverts  bright  rusty. 

Young  at  their  leaving  the  nest,  and  before  their  first  moult,  with 
nearly  the  whole  of  the  plumage  of  very  bright  reddish ;  a  good  deal 
of  black  on  the  external  barbs  of  the  quills  and  tail-feathers ;  on  tho 
middle  of  the  back  a  very  large  space  of  deep  black.  After  the  first 
moult  nothing  9f  the  deep  black  of  the  back  remains  but  some  longi- 
tudinal spots. 

Varieties. — More  or  less  marked  with  white  or  whitish ;  the  colours 
of  the  plumage  often  feebly  developed.  (Temminck.) 

M.  Temminck  remarks  that  the  Zahnschablige  Bartmoise  of  Brehm 
is  a  species  or  sub-species  founded  only  on  individuals  which  have 
been  long  caged,  such  as  may  be  seen  in  the  Dutch  markets,  where 
numbers  are  sold.  Some  of  these  captives  come  to  London,  where 
they  may  be  bought  for  some  four  or  five  shillings  a  pair.  The  iris 
and  bill  in  the  living  bird  are  of  a  delicate  orange  colour. 

It  is  found  in  the  north  of  Europe,  England,  Sweden  ;  Asia,  on  the 
Bhores  of  the  Caspian  Sea ;  nowhere  so  abundant  as  in  Holland  ; 
accidentally,  on  passage,  in  France. 


Bearded  Titmouse  (Varus  biarmicus),  male  and  female.  (Gould.) 

Dr.  Leach  had  observed  the  fondness  of  this  species  for  marshy  and 
reedy  spots,  the  shape  of  its  open  cup-shaped  nest  placed  on  the 
ground,  and  the  nature  of  its  food — seeds,  insects  and  their  larv;e, 
and  small-shelled  snails.  He  had  also  remarked  that  the  sides  of  the 
stomach  in  this  bird  were  muscular  and  much  thickened,  forming  a 
gizzard  which  the  true  Tits  do  not  possess ;  and  that  this  structure  of 
the  stomach  afforded  the  power  of  breaking  down  the  shells  of  the 
Testaceous  Molluscs — Succinea  amphibia  and  Pupa  muscorwn — many 
of  which  had  been  found  comminuted  therein.  Still,  from  the  com- 
parative rarity  of  this  bird  in  Great  Britain,  and  the  impervious  nature 
of  its  haunts,  its  habits  were  comparatively  little  known.  Mr.  Hoy 
and  Mr.  Dykes  have  supplied  much  interesting  information  on  this 
head. 

The  former  states  that  the  Bearded  Tit  begins  building  towards  the 
end  of  April,  and  that  the  nest  is  composed  on  the  outside  of  dead 
leaves  of  the  reed  and  sedge,  intermixed  with  a  few  pieces  of  grass, 
and  lined  with  the  top  of  the  reed.  He  describes  it  as  generally 
placed  in  a  tuft  of  coarse  grass  or  rushes  near  the  ground,  on  the 
margin  of  the  dykes,  in  the  feus ;  and  sometimes  as  fixed  among  the 
reeds  that  are  broken  down,  but  never  suspended  between  the  stems. 
Their  food,  he  says,  is  principally  the  seed  of  the  reed,  and  so  intent 


were  they  on  their  search  for  it,  that  ho  had  taken  them  with  a  blrd- 
liined  twig  attached  to  a  fishing-rod.  When  alarmed  by  any  sudden 
noise,  or  the  passing  of  a  hawk,  they  uttered  thoir  shrill  muiical  notes 
and  concealed  themselves  among  the  thick  bottorrn  of  the  reeds;  but 
they  soon  resumed  th<  ir  station,  climbing  the  upright  stems  with  tho 
greatest  facility. 

Mr.  Dykes  had  an  opportunity  of  examining  three  specimens,  and 
he  found  their  crops  completely  filled  with  the  Succinea  amphibia  in 
a  perfect  state,  the  shells  unbroken  and  singularly  closely  packed 
together.  Tho  crop  of  one,  not  larger  than  a  hazel-nut,  contained 
twenty  Succincce,  some  of  them  of  a  good  size,  and  four  Pupa;  mut- 
corum,  with  tho  shells  also  entire.  The  stomach  was  full  of  Bmall 
fragments  of  shell  in  a  greater  or  less  degree  of  decomposition. 
Numerous  sharp  angular  fragments  of  quartz  which  had  been  swal- 
lowed had,  with  the  action  of  the  stomach,  effected  the  commiuutiou 
of  the  shells. 

Two  nests  obtained  by  Mr.  Yarrell  from  the  parish  of  Horsey  were 
sustained  only  an  inch  or  two  above  the  ground  by  the  strength  of 
the  stems  of  tho  coarse  grass  on  which  they  were  fixed.  Each  was 
composed  entirely  of  dried  bents,  the  finer  ones  forming  the  lining  ; 
others  increasing  in  substance  made  up  the  exterior.  Mr.  Yarrell 
states  the  number  of  eggs  at  from  four  to  six,  rather  smaller  than 
those  of  the  Great  Titmouse,  and  less  pointed ;  8^  lines  long  by 
Ci  lines  in  breadth ;  white,  and  sparingly  marked  with  pale  red  lines 
or  scratches.    ('  British  Birds.') 

P.  pendulimcs,  the  Penduline  Titmouse.  Thi3  is  the  Bdmiz  or 
Mcsange  de  Pologne  of  the  French,  and  Beutel  Meise  of  the  Germans. 

Male. — Bill  black,  straight,  a  little  elongated,  and  pointed ;  tail 
short;  top  of  the  head  and  nape  pure  ash-colour;  forehead,  space 
between  the  eye  and  the  bill,  region  of  the  eyes,  and  feathers  of  the 
orifices  of  the  ears,  deep  black  ;  back  and  scapulars  reddish-gray  ; 
rump  ash-colour ;  throat  white,  the  other  lower  parts  whitish  with 
rosy  tints ;  coverts  of  the  wings  chestnut,  bordered  and  terminated 
with  whitish-rusty  and  white  ;  wings  and  tail  blackish,  bordered  with 
whitish-rusty;  tail-feathers  terminated  with  white;  iris  yellow. 
Length  4  inches  3  or  i  lines. 

Female. — Rather  less  than  the  male  ;  the  black  on  the  forehead  not 
so  large  nor  so  pure  ;  the  band  which  passes  over  the  eyes  and  termi- 
nates at  the  ears  bluish-black ;  ash-colour  of  the  head  less  pure  ; 
upper  parts  more  clouded  with  rusty,  but  there  is  a  yellowish  tint  on 
the  middle  of  the  belly. 

The  Young  up  to  their  first  moult  have  the  colours  brighter ;  they 
have  not  the  forehead  black. 


Penduline  Titmouse  (Partis  fHnrfuKilM),  and  nen 
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It  ia  found  in  the  southern  and  eastern  provinces  of  Europe  prin- 
cipally;  also  in  Russia,  Poland,  Hungary,  Austria  (along  the  banks  of 
the  Danube,  where  it  breeds),  the  south  of  France,  and  Italy. 

M.  Temminck  has  placed  this  species,  together  with  the  Bearded 
Tit,  in  his  second  section  of  Titmice,  the  Riverains ;  and  indeed  the 
Penduline  Titmouse,  both  in  habits  and  in  the  choice  of  its  food,  has 
many  points  in  common  with  the  other  species  above  described.  Like 
the  Bearded  Tit,  the  Penduline  Titmouse  haunts  the  reedy  banks  of 
rivers,  or  the  margins  of  wide-watered  shores ;  and  its  food  consists 
not  only  of  the  seeds  of  the  reeds,  but  of  aquatic  insects  and  molluscs. 
It  derives  its  name  from  its  pensile  purse-like  or  flask  like  nest,  gene- 
rally suspended  at  the  end  of  some  willow  twig  or  other  flexible 
branch  of  an  aquatic  tree.  This  skilfully-wrought  cradle  is  woven 
from  the  cotton-like  wool  or  down  of  the  willow  or  poplar,  with  an 
opening  in  the  side  for  the  ingress  and  egress  of  the  artificers  and 
their  young,  and  mostly  overhangs  the  water ;  sometimes  however  it 
is  iuterwoven  among  the  reed-stems.  The  eggs,  which  are  pure  white 
marked  with  some  red  spots  or  blotches,  are  generally  six  in  number. 

P.  xanthogenys  has  the  head  with  a  full  crest  of  black  feathers ; 
occiput,  superciliary  stripe,  and  cheeks,  yellow;  ear-coverts  black; 
back  olive;  wings  and  tail  black,  the  former  spotted,  and  the  latter 
tipped  with  white ;  a  broak  black  line  passing  down  the  throat,  and 
extending  along  the  middle  of  the  abdomen;  sides  of  the  chest  and 
flanks  pale-yellow ;  bill  and  feet  black ;  size  rather  less  than  that  of 
the  Greater  Tit,  P.  major.  (Gould.) 

This  bird  is  a  Dative  of  the  Ilimalava  Mountains. 


Farus  xanthogenys, 


P.  atricapillus,  the  Black-Cap  Titmouse.  The  male  has  the  upper 
aspect  of  the  head,  nape,  chin,  and  throat,  velvet-black.  A  white  line 
from  the  nostrils  through  the  eye,  spreads  out  on  the  side  of  the 
neck ;  back  lead-coloured,  glossed  with  yellowish-gray,  quill  and  tail- 
feathers  blackish-gray,  edged  with  grayish  white;  under-plumage 
brownish  white,  deepening  in  some  specimens  to  yellowish-gray  ;  hill 
pitch  black  ;  legs  bluish  ;  total  length  5  inches  6  lines.  ('  Fauna 
Boreali- Americana.') 

Some  ornithologists  have  considered  this  bird  identical  with  the 
Mar3h-Titmouse,  P.  palustris,  of  Europe.  M.  Temminck  in  the  first 
part  of  his  '  Manuel'  declares  that  individuals  sent  to  him  from  North 
America  had  absolutely  the  same  distribution  of  colours  on  their 
plumage  as  those  killed  in  Europe,  only  the  hues  of  the  American 
individuals  were  more  pure.  In  the  third  part,  where  he  notices 
P.  palustris,  and  adds  to  its  synonyms,  he  says  nothing  to  contradict  his 
original  observation;  and  in  the  first  part  he  gives  P.  atricapillus, 
La  Mdsange  a  Tete  Noire  du  Canada  (Briss:),  and  the  Black-Cap  and 
Canada  Titmouse  (Lath.),  as  synonyms  of  P.  palustris. 

Mr.  Swainson  and  Sir  John  Richardson  however,  after  referring  to  the 
opinions  of  those  who  have  considered  the  European  and  the  American 
bird  as  the  same,  state  that  the  two  species  appear  to  them  to  be 
sufficiently  distinct.  According  to  them  this  Tit  is  the  P.  atricapillus, 
Linn.,  who  by  the  way  gives  Canada  as  its  habitat ;  Mesange  a  Tete 
Noire  de  Canada,  Buff. ;  P.  atricapillus,  Wils.,  Black-Capt  Titmouse ; 
P.  atricapillus,  Bonap.  ;  Peechehkeeskaeshees  of  the  Cree  Indians ; 
and  M&ange  of  the  Canadian  voyageurs :  and  they  observe  that  its 
loose  plumage,  like  that  of  the  Canadian  Jay,  is  well  qualified  for 
its  protection  in  the  severe  arctic  winters.  According  to  Nuttall, 
'  Chicadee  '  is  the  familiar  name  for  this  bird. 

Supposing  this  bird  to  be  a  distinct  species,  it  is  found  throughout 


the  whole  width  of  the  American  continent,  from  65°  N.  lat.  to  the 
southern  districts  of  the  United  States,  throughout  the  year.  It  is 
one  of  the  most  common  birds  in  the  Fur-Countries,  a  small  family 
inhabiting  almost  every  thicket.  ('  Fauna  Boreali-Americana.')  In 
winter  it  is  resident  around  Hudson's  Bay,  and  has  been  met  with  at 
62°  N.  lat.  on  the  north-west  coast.  It  is  difficult  to  say  in  what  part 
of  the  United  States  it  is  most  common,  so  generally  and  equally 
lias  it  colonised  the  temperate  parts.  In  winter  it  is  abundant  in 
all  the  forests  of  the  southern  states  to  Florida,  and  probably  extends 
its  visits  into  Mexico.  (Nuttall.) 


Black-Cap  Titmouse  [Parui  atricapillus). 

Nuttall  gives  a  graphic  description  of  the  manners  of  this  Titmouse 
in  his  '  Manual  of  the  Ornithology  of  the  United  States  and  of 
Canada.'  "  In  all  these  countries,"  he  says,  "  in  autumn  families  of 
them  are  seen  chattering  and  roving  through  the  woods,  busily  engaged 
in  gleaning  their  multifarious  food,  along  with  the  preceding  species 
(Parus  bicolor),  Nuthatches,  and  Creepers,  the  whole  forming  a  busy, 
active,  and  noisy  group,  whose  manners,  food,  and  habits,  bring  them 
together  in  a  common  pursuit.  Their  diet  varies  with  the  season ; 
for  besides  insects,  their  larvae  and  eggs,  of  which  they  are  more 
particularly  fond,  in  the  mouth  of  September  they  leave  the  woods 
and  assemble  familiarly  in  our  orchards  and  gardens,  and  even  enter 
the  thronging  cities  in  quest  of  that  support  which  their  native  forests 
now  deny  them.  Large  seeds  of  many  kinds,  particularly  those  which 
are  oily,  as  the  sun-flower,  and  pine,  and  spruce-kernels,  are  now 
sought  after.  These  seeds  in  the  usual  manner  of  the  genus,  are 
seized  in  the  claws  and  held  against  the  branch  until  picked  open  by 
the  bill  to  obtain  their  contents.  Fat  of  various  kinds  is  also  greedily 
eaten,  and  they  regulai-ly  watch  the  retreat  of  the  hog-killers  in  the 
country  to  glean  up  the  fragments  of  meat  which  adhere  to  the  places 
where  the  carcasses  have  been  suspended.  At  times  they  feed  upon 
the  wax  of  the  candle-berry  myrtle  (Myrica  cerifera),  they  likewise 
pick  up  crumbs  near  the  houses,  and  search  the  weather-boards  and 
even  the  window-sills  familiarly  for  their  lurking  prey,  and  are  parti- 
cularly fond  of  spiders  and  the  eggs  of  destructive  moths,  especially 
those  of  the  canker-worm,  which  they  greedily  destroy  in  all  its  stages 
of  existence.  It  is  said  that  they  sometimes  attack  their  own  species 
when  the  individual  is  sickly,  and  aim  their  blows  at  the  skull  with  a 
view  to  eat  the  brain  ;  but  this  barbarity  I  have  never  witnessed. 

"  On  seeing  a  cat,  or  other  object  of  natural  antipathy,  the  Chicadee, 
like  the  peevish  jay,  scolds  in  a  loud,  angry,  and  hoarse  note,  like 
'  'Tshe,  daigh,  daigh,  daigh.'  Among  the  other  notes  of  this  species, 
I  have  heard  a  call  like  "Tshe-de-jay,  'tshe-de-jay,'  the  two  first 
syllables  being  a  slender  chirp,  with  the  'jay'  strongly  pronounced. 
The  only  note  of  this  bird  which  may  be  called  a  song,  is  one  which 
is  frequently  heard  at  intervals  in  the  depth  of  the  forest,  at  times  of 
the  day  usually  when  other  birds  are  silent.  We  then  may  sometimes 
hear  in  the  midst  of  this  solitude  two  feeble,  drawling,  clearly-whistled, 
and  rather  melancholy  notes,  like  "te-derry/  and  sometimes  'ye-perrit, 
and  occasionally,  but  much  more  rarely,  in  the  same  wiry,  whistling, 
solemn  tone,  '  'phcbeV  The  young  in  winter  also  sometimes  drawl 
out  these  contemplative  strains.  In  all  cases  the  first  syllable  is  very 
high  and  clear,  the  second  word  drops  low,  and  ends  like  a  feeble 
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plnint.  This  is  nearly  all  the  quaint  song  over  attempted  by  the 
Dhioadee;  and  is  perhaps  the  two  notes  sounding  like  the  whetting 
of  n  saw,  remarked  of  this  bird  in  England  by  Mr.  White,  in  his 
'Natural  History  of  Sol  borne'  (vol.  i.)  On  fmo  days  about  the 
commencement  of  October,  I  have  heard  tho  Chicadeo  sometimes  for 
half  nn  hour  at  a  time,  attempt  a  lively  petulant  warble,  very  dif- 
ferent from  his  ordinary  note*.  On  these  occasions  ho  appears  to 
flirt  about,  still  hunting  for  his  prey,  but  almost  in  an  eestacy  of 
delight  and  vigour.  But  after  a  while  the  usual  drawling  noto  again 
occur*.  These  birds,  like  many  others,  are  very  subject  to  the  attacks 
of  vermin,  and  they  accumulate  in  great  numbers  around  that  part 
of  ilu'  head  and  front  which  is  least  accessible  to  their  feet. 

"  The  European  bird  is  supposed  to  bo  partial  to  marshy  places. 
Ours  has  no  such  predilection,  nor  does  tho  American  bird,  that  I  can 
lenm,  even  lay  up  or  hide  any  store  of  seeds  for  provision— a  habit 
reported  of  the  foreign  family." 

Prince  Bonaparte  notes  Parus  palustris  and  P.  atricapillus  as  distinct 
species,  in  his  '  Birds  of  Europe  and  North  America.' 

P.  nigcr,  Vieill.  (P.  leucopterus,  White-Winged  Tit,  Sw.),  has  a  deep 
uniform  glossy  black  with  slight  bluish  reflection  in  certain  lights, 
except  the  wings,  on  which  the  black  is  relieved  by  tho  snowy  white 
of  the  lesser  and  greater  coverts  and  of  the  quills.  Total  length 
nearly  six  inches.    It  is  abundant  in  the  Kaffir  country,  South  Africa. 

Le  Vaillant  describes  tho  note  of  this  species,  his  Mdsange  Noire,  as 
tho  same  with  that  of  P.  major.  The  nest,  he  says,  is  made  in  the 
trunks  of  trees,  where  the  bird  also  roosts.  The  pure  white  eggs,  he 
adds,  are  from  six  to  eight  in  number. 


\Vhite-Wingcd  Tit  {Parus  niger).  Le  Vaillant. 


PARIETA'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Urticacece.  It  has  polygamous  flowers,  surrounded  by  an  involucre,  a 
bell-shaped  4-parted  perigone,  4  stamens,  and  a  filiform  style. 

P.  officinalis,  Wall-Pellitory,  has  ovate  or  oblong-ovate  leaves,  with- 
out lateral  ribs  at  the  base,  two  axillary  bifid  cymes,  the  segments  of 
the  involucre  ovate-obtuse.  The  leaves  are  alternate,  the  flowers 
small  and  reddish,  the  fruit  black  and  shining.  It  is  a  British  plant, 
and  is  found  on  old  walls  and  rubbish.  It  is  the  P.  crccta  of  Koch 
and  Reichenbach. 

(Babington,  Manual  of  British  Botany.) 

PARIS,  a  genus  of  Plants  belonging  to  the  natural  order  Asparagea;. 
It  has  a  patent  horizontal  perianth,  8-parted  to  the  base,  the  four 
inner  parts,  or  corolla,  narrower  than  the  others.  There  are  8 
stamens,  the  anthers  fixed  to  the  middle  of  a  subulate  filament.  The 
styles  are  4  in  number,  the  berry  4-celled,  the  cells  with  from  4  to  8 
seeds. 

P.  quadrifolia,  Herb-Paris,  the  only  British  species,  has  usually  four 
leaves  in  a  whorl,  a  stem  about  a  foot  high  springing  from  the  extremity 
of  a  long  rhizoma  usually  with  four,  occasionally  from  three  to  six 
loaves  at  its  summit.    The  flowers  are  solitary  and  terminal,  the  sepals 
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lanceolate,  tho  petals  subulate.  It  has  no  root-leaves,  and  is  found 
in  damp  woods  in  England.  It  is  considered  to  bo  a  narcotico-acrid 
poison. 

pohjphylla,  a  native  of  Nepaul,  possesses  similar  properties. 

(Babington,  Manual  of  British  Botany.) 

PARISITK,  a  carbonate  containing  cerium.    [  See  Suit.] 

PA'UKIA,  a  genus  of  Plants  belonging  to  the  natural  order  Is.yumi- 
noscc  and  the  tribe  Mimosere.  It  was  named  by  Mr.  Brown  in  honour 
of  tho  great  African  traveller  Mungo  Park.  The  genus  contains  only 
a  few  unarmed  trees,  which  are  found  on  the  west  coaxt  of  Africa,  tho 
peninsula  of  India,  Silhet,  and  in  the  islands  to  the  eastward  of  tho 
Bay  of  Bengal.  Parkia  is  distinguished  among  the  Mimosa  liko 
Lrguminosa  by  the  tubular  5-cleft  calyx  and  tlic  corolla  with  5  distinct 
petals  having  a  more  or  le«s  imbricate  aestivation ;  stamens  10, 
hypogynous,  monadelphous.  Legume  many-seeded,  2-valvcd,  with  i\ 
farinaceous  pulp  around  and  between  the  seeds.  Inflorescence  an 
axillary  pcduncled  and  club-shaped  spike. 

P.  Africcma  is  the  Nitta,  or  Doura-Tree  of  Soudan.  The  farinaccoun 
matter  surrounding  tho  seeds  is  eaten,  and  also  made  into  a  pleasant 
drink  when  steeped  in  water.  The  seeds  are  roasted  as  coffee  is  with 
us,  then  bruised  and  allowed  to  ferment  in  water.  When  they  begin 
to  become  putrid,  they  are  well  washed  and  pounded,  and  the  powder 
is  made  into  cakes  resembling  chocolate,  which  form  an  excellent 
sauce  for  all  kinds  of  meat.  (Brown,  in  Oenham.)  A  species  of  thia 
genus,  the  Mimosa  pedunculata  of  Roxburgh,  is  said  by  him  to  be 
similarly  valued  by  the  Malays,  that  is,  they  cat  the  mealy  matter 
which  surrounds  the  seeds,  as  well  as  the  seeds  themselves,  which  are 
said  to  taste  like  garlic. 

PARKINSO'NIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Leguminosai.  P.  aculeata,  the  Barbadoes  Flower-Fence,  is  a  well 
known  West  Indian  shrub,  very  generally  employed  in  such  climates 
as  an  ornamental  plant,  and  especially  for  the  construction  of  hedges, 
for  which  its  strong  spines  render  it  well  adapted.  It  has  long 
pinnated  leaves,  with  a  winged  petiole,  and  grows  as  much  as  12  or  15 
feet  high.  The  flowers  are  large,  yellow,  very  numerous,  and  a  littlo 
variegated  with  red  spots,  and  are  succeeded  by  long  narrow  knotted 
pods.  When  in  flower  it  is  said  to  be  one  of  the  most  splendid  objects 
in  the  vegetable  kingdom. 

PARMACELLA.  [Limax.] 

PARMELIA.  [Lichens.] 

PARMOPHORUS.  [Fissurellid;e.] 

PARNASSIA  (from  the  name  of  Mount  Parnassus),  a  genus  of 
Plants  belonging  to  the  natural  order  Droseracea?.  It  has  a  5-cleft 
deeply-cut  calyx,  5  petals,  and  5  stamens,  with  5  scales  fringed  with 
glandular  setrc  interposed.  The  stigmas  are  sessile  and  4  in  number, 
the  capsules  1-celled  with  4  valves.  The  species  are  smooth  herbs. 
The  leaves  ovate,  cordate,  cauline  ones  usually  clasping  the  stem  or 
sessile.  The  flowers  are  all  white  striped  with  green ;  the  tuft  of  the 
glands  yellow. 

P.  palustris,  Marsh  or  Common  Grass  of  Parnassus,  has  cordate 
stalked  radical  leaves,  the  stem-leaves  amplexicaul,  the  filaments  of 
the  petaloid  scales  from  9  to  13;  the  petal  has  a  short  claw,  and  is 
white  and  veined ;  the  glands  of  the  scales  yellow.  It  is  native 
throughout  Europe,  in  marshy  and  damp  places,  and  in  Britain  in 
mountainous  countries. 

P.  fimbriata  is  a  very  elegant  species ;  the  leaves  are  remarkably 
hollowed  out  at  the  base  close  to  the  lateral  ribs,  which  are  connected 
with  one  another  by  a  common  base  like  the  divisions  of  a  pedate 
leaf.  It  has  palmate  glandless  appendages,  obovate  petals  fringed  at 
the  base.    It  is  a  native  of  the  western  coast  of  North  America. 

(Don,  Dichlamydeous  Plants  ;  Babington,  Manual.) 

PARONYCHIACE^E,  Meisner's  name  for  the  family  of  Plants 
called  by  Lindley  Knoticorts.  Brown  named  this  tribe  after 
Illecebrum,  Illecebreai,  which  is  now  most  commonly  adopted.  [Ille- 

CEBRACE.E.] 

PAROTIA.    [Birds  of  Paradise.] 

PAROTID  GLAND  (from  vapa,  '  near,'  and  oh,  '  the  ear ')  is  the 
largest  of  the  three  principal  glands  by  which  the  saliva  is  secreted 
and  poured  into  the  mouth.  The  parotid  glands  are  situated,  one  on 
each  side  of  the  face,  behind  the  ascending  part  of  the  lower  jaw,  and 
below  and  in  front  of  the  ear.  The  most  anterior  portion  of  each  lies 
upon  a  part  of  the  masseter  muscle,  immediately  beneath  the  skin  of 
the  face,  at  the  most  backward  part  of  the  cheek  ;  and  hence  the  main 
duct  passes  forwards,  penetrating  obliquely  through  the  fat  of  the 
cheek  and  through  the  buccinator  muscle,  to  open  into  the  cavity  of 
the  mouth  nearly  opposite  to  the  second  molar  tooth  of  the  upper 
jaw.  The  more  posterior  part  of  the  gland  is  placed  in  an  intricate 
manner  among  the  tissues  behind  the  jaw  and  beneath  the  outer  part 
of  the  base  of  the  skull,  fitting  into  the  irregularities  that  are  left 
between  them,  and  in  some  parts  passing  very  deeply  down  beneath 
the  skin. 

The  structure  of  the  parotid,  like  that  of  all  the  glands  secreting 
saliva,  is  lobular,  being  made  up  of  a  number  of  minute  cells,  the 
terminations  of  the  branches  of  the  main  duct,  upon  whose  walls  a 
net-work  of  capillary  bloodvessels  is  arranged,  and  which  are  collected 
together  in  uncertain  numbers  to  form  the  several  lobules  of  which 
the  whole  gland  is  made  up.    [Digestion;  Gland.] 

PARRA.  [Rallid-e.] 
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PARROT.  [PsiTTACIDiE.] 

PARROT-FISH.  [Labrid*:.] 
PARSLEY.  [Petroselinum.] 
PARSLEY,  FOOL'S.  [^Etiiusa.] 

PARSLEY  PIERT,  the  common  name  for  Alchemilla  arvcnsis. 
PARSNIP.  [Pastinaca.] 
PARTHENIUM.  [Ptrethrum.] 
PARTHENOPE.  [Partiienomdjk.] 

PARTHENOPIDiE,  or  Parthenopians  of  Milne-Edwards.  This 
tribe,  in  the  arrangement  of  M.  Milne-Edwards,  corresponds  nearly  to 
the  genus  Parthenope  as  established  by  Fabricius,  but  the  species  are 
separated  by  Milne-Edwards  into  tho  genera  Eumedonus,  Eurynome, 
Lambrus,  Parthenope,  and  Cryptopodia,  forming  a  natural  group  which, 
in  the  opinion  of  the  last-named  zoologist,  establishes  the  passage 
between  the  Maians  [Maud.*;]  and  the  Cyclometopes. 

Tho  following  are  the  characters  of  this  tribe  : — Carapace  ordinarily 
triangular,  and  hardly  longer  than  it  is  wide ;  its  latero-posterior 
borders  in  general  nearly  transverse,  and  tho  latero-anterior  borders 
following  the  same  direction  as  the  edges  of  the  rostrum ;  but  the 
lateral  parts  of  the  carapace  are  sometimes  rounded,  and  its  surface  is 
nearly  always  bossy  and  tuberculous.  Rostrum  in  general  small  and 
entire,  or  only  notched  at  the  end  ;  the  eyes  are  nearly  always  per- 
fectly retractile ;  the  basilary  joint  of  the  external  antennae  sometimes 
presents  the  same  disposition  as  in  the  Maians,  but  in  the  great 
majority  of  cases  it  is  quite  otherwise  ;  it  is  short,  and  is  not  joined 
to  the  neighbouring  parts  of  the  shell ;  its  external  border  does  not 
coucur  to  form  the  lower  orbital  wall,  and  its  extremity  does  not 
reach  to  the  front;  the  moveable  stem  of  these  antennae  is  short,  and 
takes  its  origin  in  a  gap  of  the  internal  orbital  angle.  The  epistome 
is  much  wider  than  it  is  long,  and  the  form  of  the  external  jaw-feet  is 
nearly  the  same  as  in  the  Maians.  Tho  anterior  feet  are  very  much 
developed,  and  widen  so  as  nearly  to  make  a  right  angle  with  the 
body :  in  the  male  they  are  always  more  than  twice  as  long  as  the 
post-frontal  portion  of  the  carapace,  and  sometimes  four  times  as  long ; 
the  hand  is  nearly  always  triangular,  and  the  claw  suddenly  curved 
downwards,  so  that  its  axis  forms  a  very  marked  angle  with  that  of 
the  hand.  The  succeeding  feet  are,  on  the  contrary,  short ;  the 
second  pair  in  general  are  less  than  once  and  a  half  of  the  length  of 
the  post-frontal  portion  of  the  carapace,  and  the  others  progressively 
diminish.  The  abdomen  in  the  male  presents  considerable  differences 
in  the  number  of  distinct  joints,  whilst  in  the  female  there  are  always 
seven. 

The  tribe  is  widely  distributed,  and  species  are  found  in  the  English 
Channel,  the  Mediterranean  Sea,  and  the  Indian  Ocean. 

Eumedonus  (Edwards). — This  geuus,  in  the  opinion  of  the  last- 
named  author,  establishes  in  some  sort  the  passage  between  the  Steno- 
rhynchs  and  the  Acheaus  on  one  side,  and  Eurynome,  Lambrus,  and 
Parthenope,  on  the  other. 

The  carapace  is  nearly  pentagonal,  as  in  Parthenope,  but  it  scarcely 
ever  goes  beyond  the  level  of  the  third  pair  of  feet.  Body  depressed ; 
rostrum  very  wide  and  very  much  advanced,  and  divided  at  its 
extremity  only  ;  eyes  very  short,  their  peduncle  entirely  filling  the 
orbits,  which  are  circular,  a  character  which  again  approximates  this 
genus  to  the  Stenorhynchs ;  internal  antenna;  bent  back  very  obliquely 
outwards ;  external  antenna;  but  little  developed  ;  their  first  joint 
does  not  distinctly  concur  in  the  formation  of  the  lower  wall  of  the 
orbit ;  their  moveable  stem  arises  in  the  slit  which  the  two  internal 
angles  of  that  cavity  leave  between  them  nearly  as  in  the  Parthenopes, 
and  their  terminal  joint  is  very  short. 

E.  niger  is  the  only  known  species.  It  is  remarkable  for  the  great 
prolongation  on  each  side  of  the  carapace ;  these  points  are  directed 
outwards,  and  their  base  occupies  the  whole  of  the  hepatic  region.  It 
is  a  native  of  the  coasts  of  China. 


Eumedonus  niger. 


Eurynome  (Leach). — This  genus,  in  the  opinion  of  M.  Edwards, 
establishes  the  passage  between  the  Lambri  and  the  other  Oxyrhynchs. 
The  general  form  of  the  body  and  its  aspect  approximates  these 
Crustaceans  to  Parthenope,  whilst  the  disposition  of  their  external  I 
antennae  is  similar  to  what  is  seen  in  Maia.  The  carapace  nearly 
triangular,  with  a  rounded  base,  very  much  embossed  and  covered 
with  asperities.  Rostrum  horizontal  and  divided  into  two  triangular 
horns.  Eyes  small;  orbits  deep,  their  upper  border  very  projecting, 
and  separated  from  the  external  angle  by  a  slit.  The  internal  antennas 
bent  back  longitudinally ;  the  first  joint  of  the  external  ones  termi- 
nating at  the  internal  angle  of  the  orbit  and  supporting  the  succeeding 
joint  at  the  upper  edge  of  its  extremity,  so  that  the  moveable  stem  of 
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these  antenna),  which  is  prolonged  under  the  rostrum,  appears  to 
spring  from  the  internal  canthus  of  the  eye. 

E  aspera  has  the  carapace  with  the  regions  very  distinct,  rugose, 
with  a  great  triangular  tooth  at  the  external  angle  of  the  orbit,  and 
three  or  four  smaller  ones  along  the  lateral  border  on  tho  branchial 
region  ;  moveable  stem  of  tho  external  antenutc  very  short,  and  its  two 
first  joints  very  small. 

It  is  a  native  of  the  coasls  of  Noirmoutier  and  of  the  British 
Channel,  at  rather  considerable  depths. 


Eurynome  aspera. 


M.  Milne-Edwards  refers  to  the  E.  scnlala  of  M.  Risso,  from  the 
Mediterranean,  as  having  much  in  common  with  the  species  above 
noticed  ;  but  the  details  are  not,  in  his  opinion,  sufficient  to  enable  us 
either  to  refer  it  with  certainty  to  this  genus  or  to  distinguish  it  from 
E.  rugosa. 

Lambrus  (Leach).— Carapace  nearly  as  long  as  it  is  wide,  rounded 
on  tho  sides  and  narrowed  forwards;  branchial  regions  veiy  much 
developed,  tumid,  and  separated  from  the  median  portion  of  the 
carapace  by  a  deep  furrow  ;  stomachal  region,  on  the  contrary,  very 
narrow ;  upper  surface  of  the  edge  of  the  shell  always  more  or  less 
tuberculous  or  spiny.  Rostrum  small,  but  rather  advanced.  Eyes 
perfectly  retractile,  and  orbits  nearly  circular,  the  walls  of  these 
cavities  presenting  a  fissure  above  and  a  wide  and  deep  gap  below  the 
internal  canthus  of  the  eye.  The  internal  antennae  bend  back  obliquely, 
and  the  fossets  which  lodge  them  are  in  general  continuous  with  the 
orbits,  for  the  space  which  separates  the  internal  angle  of  the  lower 
orbital  border  from  the  front  is  far  from  being  filled  by  the  peduncle 
of  the  external  antennae,  whose  first  joint  is  extremely  small  and 
scarcely  longer  than  it  is  wide ;  the  second  is  more  elongated,  but 
never  reaches  to  the  front,  and  advances  between  tho  basilary  joint  of 
the  internal  antenna;  and  the  internal  border  of  the  lower  wall  of  the 
orbit ;  the  third  joint  has  its  origin  in  the  gap  which  occupies  the 
internal  angle  of  this  cavity  ;  and  the  fourth  or  terminal  filament  is 
very  short. 

The  species  are  found  in  the  Mediterranean  Sea  and  Indian  Ocean, 
where  they  live  among  the  rocks  at  considerable  depths. 

§  A.  Carapace  nearly  as  long  as  it  is  wide. 

o.  Carapace  rugose,  covered  above  with  spines  or  tubercles. 

a.*  Four  first  pair  of  feet  having  the  third  joint  armed  with 
spines. 

Ex.  L.  longimanus.    It  is  found  at  Pondicherry,  Amboyna,  &c. 


Lambrus  longimanus. 
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a.**  Four  last  pair  of  feet  without  spinel. 
Ex.  L.  awjulifrons.  Inhabits  tho  dull' of  Naples  and  coasts  of  Sicily. 

aa.  Carapaco  nearly  quito  smooth  abovo. 
Ex.  L.  Mmana.  It  inhabits  tho  volcanic  rocks  of  tho  coasts  of  Sicily. 
§  B.  Carapaco  much  wider  than  it  is  long. 
b.  Upper  surfaco  of  the  hands  rough  with  spines,  which  aro 
more  or  less  ramose,  and  having  their  upper  and  internal 
borders  armed  with  spines  like  each  other,  and  neither  com- 
pressed nor  united  into  a  crest. 
Ex.  L.  cchinatus.    It  is  found  on  tho  coasts  of  Pondichorry. 

66.  Upper  surface  of  the  hands  more  or  less  smooth,  and  never 
with  ramose  spines ;   their  upper  and   external  borders 
armed  with  teeth,  which  aro  compressed,  aud  so  disposed 
as  to  form  a  crest.. 
Ex.  L.  serratus.    It  inhabits  tho  Indian  Ocean. 
Parthenope. — This  genus,  ns  limited  by  modern  authors,  consists 
but  of  one  species,  distinguished  principally  by  tho  disposition  of  tho 


Pertlienopi  horriila. 


external  antennir,  whose  basilary  joint  is  not  soldered  to  the  neigh- 
bouring parts,  but  nearly  reaches  the  front,  and  whose  second  joint, 
more  than  half  as  short  as  the  first,  is  lodged  in  the  gap  of  the  lower 
orbital  angle ;  the  smalluess  of  this  gap,  which  makes  the  orbit  com- 
municate with  the  anteunary  fosset ;  the  regularly  triangular  form  ot 
the  carapace  ;  and  the  existence  of  seven  distinct  joints  in  the  abdomen 
of  both  sexes. 


Crt/ftopcdia  fornicata. 


P.  horrida.  Carapace  pentagonal,  wider  f  an  it  i)  long,  horizontal, 
Btrongly  embosKcd,  anil  tuberculous  abovo  ;  rostrum  short,  triangular, 
and  armed  below  with  a  strong  lateronteunary  tooth  ;  orbits  circular, 
with  a  fissuro  on  tho  upper  border;  latero-antcrior  borders  of  tho 
carapaco  very  oblique,  and  armed  with  spines  ;  anterior  feet  very  large, 
of  unequal  Bize,  and  covered  with  largo  spinilorous  tubercles  ;  claws 
less  compressed  and  less  inflected  than  in  Ijumbrui.  The  four  succeeding 
pair  of  feet  armed  to  the  origin  of  the  tar-tus  with  sharp  and  very  large 
spines,  forming  one  row  above  and  two  below. 

It  is  a  nativo  of  tho  Indian  and  Atlantic  oceans. 

Cryptopodia  (Edwards). — M.  Milne-Edwards  is  of  opinion  that  this 
singular  genus  establishes  in  some  respects  the  passage  from  Lambrus 
to  (Etlira  [CEthha];  and,  in  fact,  he  observes,  the  form  of  its  feet  is 
tho  same  as  in  the  first;  whilo  tho  carapaco  presents,  aa  in  the  last, 
lateral  expansions  which  extend  abovo  those  organs  and  hide  them. 
Fabricius  therefore  placed  th  Be  Crustaceans  among  his  Parthcnopes, 
Lamarck  among  the  QJthrce,  and  Bosc  among  tho  Calaypw.  and  Maim. 

Ex.  0.  fornicala.    Inhabits  the  Indian  Ocean. 

PARTRIDGE.  [Peiidicidjb.] 

PARTRIDGE-WOOD,  a  kind  of  Wood  much  esteemed  for  cabinet- 
work on  account  of  its  beautiful  variegated  and  hatched  appearance, 
is  commonly  said  to  bo  furnished  by  J/cis/cria  coccinea  of  botanists, 
a  small  inelegant  tree,  about  20  feet  high,  found  in  Martinique  by  tho 
side  of  torrents  ;  but  this  appears  to  be  a  mistake  which  has  arisen 
out  of  the  name  given  to  Ilcintei  ia  in  that  colony.  In  the  corrupt 
French  of  Martinique  it  is  called  Bois  Perdrix,  a  name  which,  as 
Jacquin  tells  us,  does  not  signify  Partridge- Wood,  but  Partridge-Pea, 
bois  being  used  for  poi3 ;  and  the  name  is  given  to  the  plant,  not 
because  of  tho  variegated  wood  resembling  a  partridge's  wing,  but 
because  the  wild  pigeons  are  fond  of  the  berries.  Partridge- Wood  is 
said  by  Guibourt,  who  does  not  however  give  any  authority  for  the 
statement,  to  be  really  a  product  of  Cayenne,  where  it  forms  a  tree 
GO  feet  high,  aud  is  called  Boco.  Of  this  plant,  called  by  Aublet 
Bocoa  provacensis,  au  account  will  be  found  in  that  author's  '  Plantes 
de  la  Guiane  Francaise,'  Supp.,  p.  38,  t.  391  ;  but  it  is  now  wholly 
unknown  to  botanists,  its  very  name  bt  ing  omitted  even  in  the  most 
complete  botanical  systems.  Aublet  says  it  is  found  in  the  woods  of 
Caux ;  and  he  supposes  that  its  hard  heart-wood  would  be  a  good 
material  for  the  blocks  or  pulleys  used  in  machinery;  but  he  says 
nothing  of  its  being  exported  to  Europe. 

PA'RTULA,  a  genus  established  by  Fdrussac  for  a  form  of  tho 
familv  Colimacca,  Lam.  (Auriculacea  of  Fdrussac). 

PARUS.  [Parid/B.] 

PASENG.  [CAFRE2E.] 

PASIPH.EA.  [Palehonid-e.] 

PASI'THEA  (Lea),  a  genus  of  Pyramidal  Shells  allied  to  Mclania. 

PA'SPALUM  (from  one  of  the  Greek  names  for  Millet),  a  genus  of 
Grasses,  which,  like  some  species  of  Panicum,  forms  one  of  the  small 
grains  cultivated  in  tropical  countries  as  food  for  the  poorer  classes  of 
the  community.  The  genus  is  characterised  in  habit  by  having  a  con- 
tinuous spiked  rachi3,  on  one  side  of  which  the  spikelets  are  attached. 
The  glume  is  2-valved,  1-flowered,  closely  pressed  to  the  two  plane 
converse  paleaj.    Seed  adhering  to  the  palece. 

P.  scrobiculatum,  the  Koda  of  the  natives  of  India,  is  cultivated 
over  almost  all  parts  of  India.  It  delights  in  a  light,  dry,  loose  soil, 
but  will  grow  in  a  very  barren  one.  The  seed  is  an  article  of  diet 
with  the  Hindoos,  particularly  with  those  who  inhabit  the  mountainous 
parts  of  the  peninsula,  as  well  as  in  the  most  northern  parts  of  the 
country,  or  where  the  soil  is  barren  and  unsuited  to  the  cultivation  of 
those  grains  which  are  more  beneficial.  Dr.  Roxburgh  states  that  the 
boiled  grain  is  as  palatable  as  rice.  He  distinguishes  from  this  another 
species,  which  Linnaeus  called  Paspalum  Kora,  but  it  appears  to  be 
only  a  variety  growing  in  moist  situations.  Both  species  are  much 
relished  bv  cattle  either  in  a  green  or  dry  state. 

PASQUE  FLOWER.  [Anemone.] 

PASSA'LODON,  a  genus  of  Fossil  Placoid  Fishes. 

PASSENGER  PIGEON.  [Columbidje.] 

PASSER,  a  genus  of  Birds  belonging  to  the  FringUUdce,  a  family 
of  Conirostral  Insessores.  It  has  the  following  characters : — Beak 
strong,  conical,  longer  than  deep ;  the  upper  mandible  slightly  curved  ; 
the  lower  mandible  compressed,  and  smaller  than  the  upper.  Nostrils 
lateral,  basal,  rounded,  partly  concealed  by  the  short  feathers  on  the 
base  of  the  mandible.  Wings  with  the  second  quill-feather  rather  the 
longest.  Legs  with  the  tarsi  nearly  as  long  as  the  middle  toe ;  claws 
sharp  and  curved,  that  of  the  hind  toe  rather  larger  than  that  of  the 
middle  toe.    Tail  nearly  square. 

P.  domcsticus  (Fringilla  domeslica,  Linn. ;  Pyrgita  domcstica,  Cuv.). 
This  well-known  bird,  the  constant  attendant  on  civilised  man 
wherever  it  is  found,  is  the  Moineau  and  Passereau  of  the  French, 
Possero  of  the  Italians,  Gordon  of  the  Spanish,  Haus-Sperling  of  the 
Germans,  Huis-Musch  of  the  Netherlanders,  Grasparf  of  the  Swedes, 
Graaee-Spurre  of  the  Danes,  Huus-Kaald  of  the  Norwegians,  Common 
Sparrow  and  House-Sparrow  of  the  English,  and  Aderyn  and  Golfan 
of  the  Welsh. 

Belon  makes  it  the  ~2,rpov66s  of  the  Greeks  and  Passer  of  the 
Romans,  but  it  is  by  no  means  clear  that  this  was  the  species  meant. 
The  Cisalpine  Sparrow  (Pyrgita  Italica,  Vieill. ;  Fringilla  Cisalpina, 
Temm. ;  Passero,  Passera,  Passcro  Commune,  and  Passero  Tettajuolo 
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of  the  Italians)  is  much  more  abundant  at  the  present  day  ia  Italy, 
where  the  Common  Sparrow  is  comparatively  scarce ;  and  there  are 
two  other  European  species. 

It  is  found  in  Denmark,  Norway,  and  Sweden,  in  which  last  country 
it  is  more  numerous  if  possible  than  with  us,  the  whole  of  the  British 
Islands,  France,  Spain,  Portugal,  Italy  (rare),  Liguria,  and  Dalmatia, 
in  small  numbers,  and  a  stranger,  as  it  were,  in  the  midBt  of  the 
numerous  flocks  of  the  Cisalpine  Sparrow,  according  to  Temminck  ; 
North  Africa ;  the  Levant,  according  to  Mr.  H.  E.  Strickland ; 
Trebizond  ;  the  Nubian  Mountains  ;  the  Deccan,  according  to  Colonel 
Sykes,  the  Himalaya  Mountains,  and  other  parts  of  India. 

The  bird  is  everywhere  before  our  eyes,  even  in  our  most  populous 
cities,  and  cannot  need  description ;  but  a  London  sparrow  requires 
to  be  well  cleaned  before  the  true  colour!  of  his  plumage  appear.  If 
one  of  these  begrimed  soot-collectors  be  placed  near  a  bright  trim 
sparrow  from  a  barn  door,  it  is  difficult  to  conclude  that  the  rustic 
and  the  citizen  are  birds  of  the  same  feather. 

There  are  many  accidental  varieties — pure  white;  yellowish-white, 
with  the  colours  hardly  indicated ;  rusty-yellow  variegated  with 
white ;  some  part  of  the  body  white,  ash-colour  or  black -brown  more 
or  less  deep.  The  Fringilla  Candida  of  Sparrmann,  Passer  flavus  of 
Brisson,  and  Black  Sparrow  of  Latham,  are  founded  on  some  of  these 
variegated  individuals. 

The  habits  of  the  Common  Sparrow,  its  Amazing  fecundity,  its 
etrong  attachment  to  its  young,  the  truculent  battle-royal  in  which 
they  will  occasionally  engage  in  troops,  when  excited  upon  some 
difference  of  opinion  arising  out  of  questions  of  love  or  nest-property, 
their  familiarity,  not  to  say  impudence,  and  their  voracity,  are  familiar 
to  all ;  but  few  pause  to  inquire  what  service  the  sparrows  do  for  the 
unlimited  tolls  they  tako.  Mr.  Kuapp  gives  the  following  account  of 
this  bird : — 

"  The  natural  tendency  that  the  sparrow  has  to  increaso  will  often 
enable  one  pair  of  birds  to  bring  up  fourteen  or  more  young  ones  in 
the  season.  They  build  in  places  of  perfect  security  from  the  plunder 
of  larger  birds  and  vermin.  Their  art  and  ingenuity  in  commonly 
attaching  their  nests  beneath  that  of  the  rook,  high  in  the  elm,  a  bird 
whose  habits  are  perfectly  dissimilar,  and  with  which  they  have  no 
association  whatever,  making  use  of  their  structure  only  for  a  defence, 
to  which  no  other  bird  resorts,  manifest  their  anxiety  and  contrivance 
for  the  safety  of  their  broods.  With  peculiar  pel-severance  and  bold- 
ness, they  forage  and  provide  for  themselves  and  their  offspring ;  will 
filch  grain  from  the  trough  of  the  pig,  or  contend  for  its  food  with 
the  gigantic  turkey ;  and  if  scared  away,  their  fears  are  those  of  a 
moment,  as  they  quickly  return  to  their  plunder;  and  they  roost 
protected  from  all  injuries  of  weather.  These  circumstances  tend 
greatly  to  increase  the  race,  and  in  some  seasons  their  numbers  in  our 
corn-fields  towards  autumn  are  prodigious;  and  did  not  events 
counteract  the  increase  of  this  army  of  plunderers,  the  larger  portion 
of  our  bread-corn  would  hi  consumed  by  them ;  but  their  reduction 
is  as  rapidly  accomplished  as  their  increase,  their  love  of  association 
bringing  upon  them  a  destruction  which  a  contrary  habit  would  not 
tempt.  They  roost  in  troops  in  our  ricks,  in  the  ivy  on  the  wall,  &c., 
and  are  captured  by  the  net :  they  cluster  on  the  bush,  or  crowd  on 
the  chaff  by  the  bam-door,  and  are  shot  by  dozens  at  a  time,  or  will 
rush  in  numbers,  one  following  another,  into  the  trap.  These  and 
various  other  engines  of  destruction  so  reduce  them  in  the  winter 
season,  that  the  swarms  of  autumn  gradually  diminish,  till  their 
numbers  in  spring  are  in  no  way  remarkable.  I  have  called  them 
plunderers,  and  they  are  so ;  they  are  benefactors  likewise,  seeming 
to  be  appointed  by  nature  as  one  of  the  agents  for  keeping  from  undue 
increase  another  race  of  creatures,  and  by  their  prolificacy  they 
accomplish  it.  In  spring  and  the  early  part  of  the  summer,  before 
the  corn  becomes  ripe,  they  are  insectivorous,  and  their  constantly 
increasing  families  require  an  increasing  supply  of  food.  We  see  them 
every  minute  of  the  day  in  continual  progress,  flying  from  the  nest 
for  a  supply,  and  returning,  on  rapid  wing,  with  a  grub,  a  caterpillar, 
or  some  reptile ;  and  the  numbers  captured  by  them  in  the  course  of 
these  travels  are  incredibly  numerous,  keeping  under  the  increase  of 
these  races,  and  making  ample  restitution  for  their  plunderings  and 
thefts.  When  the  insect  race  becomes  scarce,  the  corn  and  seeds  of 
various  kinds  are  ready ;  their  appetite  changes,  and  they  feed  on 
these  with  undiminished  enjoyment." 

P.  montanus  (Fringilla  montana;  Pyrgita  montana),  the  Tree- 
Sparrow,  or  the  Mountain-Sparrow ;  the  Bee-Fin  Friquet  of  the 
French.  This  bird  is  very  like  the  last,  but  not  so  numerous.  It  is 
smaller  than  the  Common  Sparrow,  and  is  found  frequenting  trees 
remote  from  houses,  and  building  in  the  holes  of  decayed  pollards. 
It  is  much  more  local  in  England  than  the  last,  and  is  found  mostly 
in  Surrey,  Suffolk,  Norfolk,  Cambridgeshire,  Rutland,  Lincolnshire, 
Yorkshire,  Durham,  andNorthumberland. 

(Yarrell,  British  Birds.) 

PASSERELLA  (Swainson),  a  sub-genus  of  Fringilla.  Ex.  P.  Iliaca. 
(Wills.,  iii.  22,  f.  4.) 
PASSERI'TA  (Gray),  a  genus  of  Serpents. 

PASSIFLORA,  a  genus  of  Twining  Plants,  the  species  of  which 
are  called  Passion  Flowers.  This  name  is  derived  from  a  fancied 
resemblance  between  the  parts  of  their  flower  and  the  emblems  of 
Our  Saviour's  crucifixion.    In  the  five  anthers  the  Spanish  monks 


saw  his  wounds,  in  the  triple  style  the  three  nails  by  which  he  wag 
fixed  to  the  cross,  and  in  the  column  on  which  the  ovary  is  elevated 
the  pillar  to  which  he  was  bound  ;  a  number  of  fleshy  threads  which 
spread  from  a  cup  within  the  flower  were  finally  likened  to  the 
crown  of  thorns.  "  There  are  cuts,"  says  Sir  James  Smith,  "  to  be 
found  in  some  old  books,  apparently  drawn  from  description,  like  the 
hog  in  armour  upon  our  signs  to  represent  the  rhinoceros,  in  which 
the  flower  is  made  up  of  the  very  things  themselves."  In  reality  the 
flower  of  Passifiora  consists  of  a  calyx  and  corolla,  each  of  five  divi- 
sions, consolidated  into  a  cup,  from  within  the  rim  of  which  spread 
several  rows  of  filamentous  processes,  by  some  regarded  as  barren 
stamens ;  within  these,  from  the  sides  of  the  cup,  there  proceed  one 
or  more  elevated  rings,  notched  or  undivided,  and  in  various  degrees 
of  development  in  different  species,  and  evidently  of  the  same  nature 
as  the  filamentous  processes  themselves.  In  the  centre  of  the  flower 
stands  a  column,  or  gynophore,  with  the  sides  of  which  five  stamens 
are  united,  but  spread  freely  from  it  beyond  its  apex,  and  bear  five 
oblong  horizontal  anthers.  At  the  apex  of  the  column  is  the  ovary,  a 
1-celled  case,  with  three  parietal  polyspermous  placenta},  and  bearing 
three  club-shaped  styles  at  its  vertex.  Eventually  a  gourd-like  fruit 
is  produced  containing  many  seeds,  each  having  its  own  fleshy  axil, 
and  usua.,y  envoloped  in  a  subacid  mucilage. 


Passion  Flower  (Passi/lora  Uorsfieldii). 

1,  a  flower  cut  open  vertically,  so  as  to  show  the  calyx,  corolla,  filamentous 
crown,  interior  rings,  central  gynophore,  stamens,  and  ovary. 

The  genus  comprehends  a  large  number  of  species,  chiefly  found  in 
a  wild  state  in  America,  and  within  or  near  the  tropical  parts  of  that 
continent.  They  are  all  twining  plants,  often  scrambling  over  trees  to 
a  considerable  length,  and  in  many  cases  are  most  beautiful  objects 
on  account  of  their  large  gaily-  or  richly-coloured  flowers.  This  makes 
them  favourites  in  gardens,  where  many  are  cultivated,  particularly 
the  P.  alata,  P.  quadrangularis,  P.  edulis,  P.  ccerulea,  P.  racemosa, 
P.  Loudoni,  P.  onychina,  P.  palmata,  and  P.  filamentosa,  all  of  which 
are  strikingly  handsome.  It  is  however  chiefly  for  their  fruit  that 
they  are  valued  in  the  countries  where  they  grow  wild,  in  consequence 
of  the  pulp  which  envelopes  the  seeds  being  cool  and  refreshing,  with 
something  of  a  fragrant  bouquet.  Under  the  name  of  Granadilla  the 
P.  quadrangularis  is  well  known  in  Brazil,  where  its  fruit  is  as  large 
as  a  child's  head ;  the  Water-Lemon  of  the  West  Indies  is  the  produce 
of  P.  laurifolia ;  P.  maliformis  bears  what  is  called  the  Sweet 
Calabash ;  and  the  pleasant  pulp  of  P.  edulis  furnishes  the  confec- 
tioner with  the  most  delicate  material  for  the  flavouring  of  ices.  Many 
however  are  of  no  value  for  their  fruit,  and  some  are  actually  foetid. 
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PASSIFLORACE/E,  Passion-Worts,  a  natural  order  of  Hypogynous 
Exogenous  Plants.  This  order  is  included  by  Lindley  in  his  alliance 
Violates.  It  is  characterised  by  possessing  polypetalous  or  apotalous 
coronettcd  flowers  ;  perigynous  imbricated  petals  ;  stamens  on  the 
stalk  of  the  ovary;  simple  terminal  styles;  arillated  seeds;  aud  stipulate 
leaves.  The  species  are  herbaceous  plants  or  shrubs,  usually  climbing, 
very  seldom  erect. 

Considerable  difference  of  opinion  exists  among  botanists  as  to  the 
real  nature  of  the  floral  envelopes  of  this  remarkable  order.  Jussieu 
and  De  Candolle,  regarding  the  parts  called  petals  as  a  second  row  of 
Bepals,  have  made  the  order  apetalous  ;  whilst  Lindley  and  others 
havo  regarded  the  second  row  of  floral  envelopes  as  petals,  and  made 
it  polypetalous.  Lindley  makes  the  affinities  of  this  order  with 
Samydacex,  Capparidacew,  Malesherbiaceo?,  and  Papayaceos. 

Most  of  the  useful  properties  of  this  order  aro  included  in  tho 
genus  Passijiora.  [Passifloba.]  Murucuja  oceUata,  a  West  Indian 
Climber,  is  said  to  be  anthelmintic  aud  diaphoretic.  Besides  the  fruit 
of  several  species  of  Passijiora,  the  fruit  of  Tacsouia  mollissima, 
T.  tripartita,  T.  speciosa,  aud  Paropsia  edulis  are  all  of  them  edible. 
Tho  species  are  principally  found  iu  South  America.  Thero  are  10 
genera  and  about  216  species. 

(Lindley,  Vegetable  Kingdom.) 

PASSION  FLOWER.  [Passifloba.] 

PASTINA'CA  (from  Pastinum,  the  Latin  name  for  a  two-pronged 
fork),  a  genus  of  Plaut3  belonging  to  tho  natural  order  Umbelliftrce 
and  the  tribe  Peucedanece.  It  has  a  calyx  with  5  very  small  or  nearly 
obsoleto  teeth  ;  round  entire  petals,  involute,  with  an  acute  point. 
The  fruit  has  a  dilated  flat  margin  ;  the  carpels  with  slender  ridges, 
8  dorsal  equidistant,  2  lateral  distant,  near  the  outer  edge  of  tho 
dilated  margin ;  the  interstices  with  single  linear  vittse. 

P.  saliva,  the  Parsnip,  has  an  angular  furrowed  stem ;  pinnate 
leaves,  downy  beneath  :  ovate-oblong  leaflets,  crenate,  serrate,  often 
with  a  lateial  lobe  at  the  base.  The  stem  from  two  to  three  feet  high. 
The  flowers  are  yellow.  The  leaves  generally  shining  above,  some- 
times downy  beneath.  It  is  a  native  of  Great  Britain  aud  of  Europe, 
even  to  the  Caucasus,  on  hillocks  and  dry  banks,  in  a  chalky  soil. 
The  root  is  spindle-shaped,  white,  aromatic,  mucilaginous,  and  has  a 
sw«  et  taste.  A  variety  of  this  species,  P.  edulis,  is  the  Common 
Edible  Parsnip,  and  is  much  cultivated  in  our  gardens.  [Pabsnip, 
in  Abts  and  Sc.  Div.]  Another  variety,  called  P.  Coquaine,  has  roots 
from  3  to  4  feet  long  and  upwards  of  6  inches  in  circumference.  It  is 
extensively  cultivated  in  Guernsey  and  Jersey  as  fodder  for  cattle.  In 
the  north  of  Ireland  parsnips  are  used  iu  the  composition  of  a  kind 
of  beer  brewed  with  hops.  Wine  and  ardent  spirits  are  likewise  made 
from  the  roots. 

P.  Sekakul  is  another  edible  species  of  this  genus,  and  is  a  native 
of  Syria  and  Egypt.  It  has  a  gray  root ;  a  terete  downy  branched 
stem ;  pinnate  downy  leaves;  piunatifid  cut  leaflets,  blunt  and  unequally 
toothed.    It  is  cultivated  in  the  Levant,  under  the  name  of  Sekakul. 

(Babington,  Manual  of  British  Botany;  Burnett,  Outlines  of  Botany.) 

PASTOR.  [STUBNIDJ3.] 

PASY'THEA  (Lamouroux),  a  group  of  Sertularidce. 

PATELLID^S,  a  family  of  Pi  osobranchiate  Gasteropodous  Mollusca. 
The  shell  is  conical  with  the  apex  turned  forwards ;  the  muscular 
impression  horse-shoe-shaped,  open  iu  front.  The  genera  belonging 
to  this  family  are  Patella,  Acmcea,  Gadinia,  and  Siphonaria.  M.  De 
Blainville  referred  these  Molluscs  to  his  order  Cervicobranchiata,  and 
Cuvier  to  his  order  Cyclobranchiata. 

Patella,  Limpet,  has  the  body  more  or  less  circular,  conical  above, 
flat  below,  and  furnished  with  a  large  oval  or  round  foot,  which  is 
thick  and  overpassed  on  the  whole  of  its  circumference  by  the  edges 
of  the  mantle,  which  are  more  or  less  fringed.  There  is  a  complete 
series  of  vertical  membranous  plaits  in  the  line  of  junction  of  the 
mantle  with  the  foot. 

Shell  oval  or  circular,  with  an  upright  summit,  or  more  or  less 
curved  forwards.  The  cavity  simple,  aud  more  or  less  deep  :  the 
border  entire  and  horizontal.  Muscular  impression  narrow,  in  the 
form  of  a  horse-shoe,  opening  forwards. 


Animal  of  Patella. 


Cuvier  thus  describes  the  genus : — "  The  Patellae  have  the  body 
entirely  covered  by  a  shell  made  of  one  entire  piece,  shaped  like  a 
widened  cone  (en  cone  evasd).  Under  the  edges  of  the  mautle  is  a 
border  (cordon)  of  small  branchial  leaflets  (feuillets).  The  vent  and 
the  outlet  of  the  generative  organs  are  a  little  to  the  right  above  the 
head,  which  is  furnished  with  a  large  and  short  proboscis,  aud  two 
pointed  tentacula,  carrying  the  eyes  at  their  external  bases.  The 
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mouth  is  fleshy,  and  contains  a  spiny  tongue,  which  goes  back  war  In, 
aud  is  folded  back  deepby  iu  the  interior  of  the  body.  The  stomach 
is  membranous,  and  tho  intestine  is  long,  delicate,  and  very  much 
folded.    Tho  heart  is  forwards,  above  the  neck,  a  little  to  the  right." 

G.  B.  Bowerby  ('Genera  of  Recent  and  Fossil  Shells')  says,  "there 
is  no  canal  for  tho  passage  of  water  to  the  branchiae,  as  there  is  in 
Emarginula  and  Siphonaria,  for  in  this  genus  tho  branchiae  are  external, 
surrounding  the  animal." 

Rang  follows  Cuvier,  and  his  description  of  the  animal  differs  but 
little  from  that  given  above.  The  thorny  tongue  he  terms  not  inaptly 
"  un  long  ruban  lingual  dpineux."  Ho  thus  defines  the  genus: — 
"  Animal  furnished  with  tentacula  and  eyes  at  their  external  bases ; 
branchiae  formed  by  a  cordon  of  leaflets;  shell  univalve."  He  after- 
wards gives  a  more  detailed  description  of  the  shell,  and  makes  the 
following  observation  : — "  M.  Ue  Blainville  believes  that  he  has  per- 
ceived the  brauchia!  of  the  PatclUv.  iu  a  vascular  network  attached  to 
the  roof  of  a  branchial  cavity.  Not  having  been  able  to  distinguish 
this  network,  wo  think  with  Cuvier  that  the  organ  of  respiration  shows 
itself  iu  these  animals  in  the  circle  of  leaflets  which  surrounds  the 
body  between  the  foot  and  the  mantle,  as  in  the  Phyllidians. 

"  There  is  a  curious  genus  named  Palclloida  by  Messrs.  Quoy  and 
Gaimard.  In  these  molluscs  the  shell  is  absolutely  like  that  of  the 
Patellce,  aud  the  animal  has  not  only  a  cervical  sac,  but  moreover  a 
pectinatod  brauchia  on  the  right  and  anterior  side  of  tho  body  ;  and, 
what  is  remarkable,  it  is  deprived  of  those  vascular  leaflets  disposed 
around  the  foot  in  the  Patella.  The  abolition  of  these  leaflets,  as  soon 
as  a  true  pectinated  branchia  is  developed,  while  the  cervical  sac  under- 
goes no  alteration,  and  remains  the  same  in  both  genera,  affords,  by 
a  rational  induction,  the  strongest  prosumption  for  believing  that  the 
leaflets  of  the  Patellce  are  iu  fact  respiratory  organs.  These  two 
methods  of  induction  of  which  we  have  spoken  would  of  themselves 
be  sufficient  to  combat  victoriously  the  opinion  of  M.  De  Blainville  ; 
but  thero  is  a  third  method  still  more  preferable — that  which  anato- 
mical investigation  furnishes.  When  by  a  minute  dissection  we  have 
traced  in  the  Patella  the  principal  branches  of  the  vessels,  we  find 
constantly,  in  tho  thickness  of  the  muscles  of  the  lateral  parts  of  the 
foot,  two  large  vessels  which  reach  along  the  whole  circumference,  and 
furnish  a  strong  branch  to  each  membranous  leaflet  This  disposition 
is  like  that  which  is  seen  in  the  Chitons.  The  vessels  which  in  the 
Patella  are  given  off  to  the  cervical  sac  are  very  small,  and  not  to  be 
compared  witli  the  development  of  those  of  the  Helices,  the  Limaces, 
or  even  of  the  Terebratuhe  and  Orbiculce,  whose  respiratory  organ, 
though  framed  for  breathing  water  only,  is  formed  of  a  vascular  net- 
work on  a  flattened  membrane.  Iu  the  Patellce  the  cervical  vessels 
are  not  more  developed  than  in  the  other  molluscs,  which,  possessing 
a  pectinated  branchia,  have  also  a  cervical  sac.  It  seems  to  us  that 
we  may  conclude  from  the  preceding  observations  that,  in  the  Patellce, 
the  cervical  sac  is  not  branchial ;  and  that  the  brauchia;  consist  of  the 
floating  lamella)  between  the  borders  of  the  foot  aud  of  the  mantle. 
By  a  natural  consequence  then  it  becomes  necessary  to  reject  the 
opinion  of  M.  De  Blainville,  and  to  place  the  Patellce  near  the  Chitons, 
forming  a  small  family  for  each  of  these  genera." 

We  have  only  to  add  that  recent  observations  leave  no  doubt,  if  any 
could  have  existed  after  the  luminous  remarks  of  Deshayes,  that  Cuvier 
and  his  followers  were  right,  aud  that  M.  De  Blainville  is  wrong.  The 
series  of  simple  laminae  attached  within  the  circular  border  of  the 
mantle  fulfil  the  office  of  branchiae,  aud  to  that  end  are  endowed  with 
cilia,  which  keep  up  a  perpetual  current  of  sea-water  over  them.  This 
current  flows  from  the  outer  to  the  inner  edge  over  the  surface  of  each 
branchial  lamina. 

The  following  is  De  Blainville's  arrangement  of  the  species  : — 

a.  Species  whose  summit  is  obtuse,  vertical,  very  nearly  mesial,  and 
which  are  conical.  Ex.  P.  vulgata.  It  inhabits  the  coasts  of 
European  seas,  and  is  common  in  the  Chauuel.  Its  varieties  are 
almost  endless. 


Patella  vulgata. 


0.  Species  a  little  less  conical,  and  whose  summit  is  placed  a  little 
anterior  to  the  position  of  the  last,  with  a  slight  inclination 
forwards.  Ex.  P.  deaurata.  It  is  found  in  the  Straits  of 
Magelhaens,  Falkland  Isles,  &c. 

y.  Species  which  are  oval,  elongated,  aud  compressed  at  the  sides. 
Ex.  P.  comprcssa.    It  inhabits  the  Indian  Seas.  Lam. 

5.  Species  whose  summit  is  sub-anterior  and  very  little  developed, 
and  which  are  entirely  flat  or  depressed.    Ex.  P.  scutellam. 


no 
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ralella  deauraia. 


Patella  comprcssa. 


ralella  teuteHartt. 

t.  Depressed  species,  whose  summit  is  scarcely  indicated,  and  which 
are  much  narrower  before  than  they  are  behind.  Ex.  P. 
cochkaria  (Cochlear) ;  Ilelcion,  De  Montfort. 


Patella  cochlcaria. 

Oval  species,  with  a  well  marked  summit,  evidently  inclined 
forward  and  sub-marginal;  border  a  little  convex  in  the  middle. 
Ex.  P.  pcclinala.    A  native  of  the  Mediterranean  Sea. 


ralella  peciinata. 

r).  Species  which  are  oval,  delicate,  nacreous,  and  with  a  festooned 
border;  the  summit  still  more  marginal  and  distinct.  Ex.  P. 
eymbularia. 


ralella  eymbularia. 


The  other  British  species  are  P.  athletica  and  P.  pellucida. 

The  Patella:  are  very  widely  spread,  and  few  seas  are  without  them. 
None  however  appear  to  have  been  observed  in  the  Arctic  Seas,  either 
by  Captain  Parry  (1819)  or  Captain  Ross.  The  larger  species  are 
found  principally  in  warm  climates. 

This  genus  is  one  of  those  which  has  the  power  of  absorbing  the 
shells  of  other  molluscs  or  rocks,  and  thus  forming  cavities  or  depres- 
sions on  them.  "  The  Patella  cochlea,"  says  Dr.  Gray  ('  Phil.  Trans.,' 
1833),  "is  often  found  at  the  Cape  of  Good  Hope,  where  it  lives  almost 
exclusively,  attached  to  a  large  species  of  the  same  genus,  on  the 
surface  of  which  it  forms  a  flat  disc,  exactly  the  size  of  its  mouth.  To 
form  these  flat  discs  (of  which  they  are  so  generally  two,  one  on  each 
side  of  the  apex  of  the  larger  Patella,  as  almost  to  form  a  character 
of  the  species),  and  to  assist  in  the  increase  of  its  size,  the  animal 
appears  also  to  absorb  the  coralline  or  other  similar  substances  with 
which  the  larger  shells  are  abundantly  covered.  The  common  Patella 
of  our  own  coast,  when  long  adherent  to  another  shell  of  its  own 
species,  to  chalk,  or  to  old  red-sandstone  or  limestone,  also  forms  for 
itself  a  deep  cavity  of  the  same  form  as  its  shell,  and  evidently  pro- 
duced by  the  dissolution  of  the  surface  to  which  it  is  affixed."  These 
observations  will  strike  every  one  who  may  take  an  interest  in  such 
subjects,  and  has  opportunities  of  examination. 

Patella  has  been  found  principally  on  rocky  coasts,  stones,  and 
shells,  at  a  depth  ranging  from  the  surface  to  thirty  fathoms.  Their 
food  is  Fuci  and  other  sea-weeds,  in  the  separation  and  comminution 
of  which  their  rasp-like  tongues  are  probably  highly  active. 

Siphonaria  and  Patelloida  differ  strongly  in  their  organisation  from 
Patella,  for  instead  of  having  a  circle  of  branchial  lamina)  like  that 
genus,  they  have  a  single  pectinated  branchia  on  the  right  side.  To 
these  Dr.  Gray  adds  the  genus  Lottia  (Adnata,  Eschscholtz),  which, 
as  he  observes,  "  must  be  extremely  perplexing  to  those  systematists 
who  attend  only  to  the  form  of  the  shell  without  paying  any  regard 
to  its  animal  inhabitant.  The  shells  of  Patella  and  Lottia  do  not  in 
the  least  differ  in  external  form,  and  yet  their  animals  belong  to  very 
different  orders,  the  one  having  the  branchiae  placed  round  the  foot,  as 
in  the  Chitons,  and  the  other  having  them  placed  on  the  side  of  the 
neck,  like  the  Fissurella,  from  which  indeed  it  chiefly  differs  in  having 
only  one  branchia."  This  description,  by  the  way,  accords  with  the 
genus  Patelloida  of  Quoy  and  Gaimard.  [Patelloidea.] 

The  genus  Scutella,  brought  home  by  Mr.  Cuming  from  the  Pacific 
Ocean,  and  described  by  Mr.  Broderip  in  the  'Proceedings  of  the 
Zoological  Society  for  1834,'  part  2,  should  here  be  mentioned.  There 
is  no  doubt  that  the  animal  is  marine;  but  unfortunately  none  of  the 
soft  parts  were  found,  though  the  shells  were  in  very  fine  condition ; 
and,  as  we  have  seen,  it  is  difficult  in  their  absence  to  fix  the  precise 
place  of  the  shell.  It  has  the  following  generic  characters : — Shell 
ancyliform,  shining  within.  Apex  posterior,  central,  involute.  Mus- 
cular impressions  two,  oblong-ovate,  lateral.    Aperture  large,  ovate. 

Gadinia  (Gray)  has  the  shell  conical,  muscular  impression  horse- 
shoe-shaped, the  right  side  shortest,  terminating  at  the  siphonal  groove. 
There  are  eight  living  species  and  one  fossil. 

Fossil  Patella. — Deshayes,  in  his  Tables,  gives  104  living  species 
and  10  fossil  (tertiary);  one  fossil  species,  P.equalis,  now  living  in  the 
European  ocean,  in  the  English  Crag  (Pliocene  Period  of  Lycll),  two 
at  Dax,  and  one  at  Valognes.  Sowerby  says  that  the  fossil  species  are 
not  numerous,  and  that  they  occur  in  the  great  Oolite,  in  the  Lias,  and 
perhaps  in  the  Oxford  Clay  and  Chalk  Marl  of  the  secondary  series ; 
in  the  Calcaire  Grossier,  and  probably  in  the  Loudon  Clay  of  the 
tertiary  series ;  and  also  in  the  Crag  of  the  diluvian  formation.  De 
la  Beche  gives  the  following  as  being  found  among  the  organic  remains 
in  blue  mark  of  the  south  of  France  : — Patella  vulgata  ( ? ),  Lam., 
P.  Bonardii,  Payrandeau  (analogous  to  the  existing  species),  also  in 
the  Calcaire  Moellon  ;  P.  umbclla,  Lam.  (also  an  analogue),  and  also 
in  the  Calcaire  Moellon ;  P.  glabra,  Deshayes,  Paris.  Among  the 
organic  remains  of  the  cretaceous  group  he  enumerates  P.  ovalis,  Nils., 
from  Balsberg,  Scania;  an  undetermined  species  from  the  Lower 
Greensand  of  Sussex,  Mantell,  and  another  from  the  Lower  Green- 
sand  of  Wilts,  Lonsdale.  In  the  oolitic  group  he  places  P.  latissima, 
Sow.,  Oxford  Clay,  Yorkshire,  and  middle  and  south  of  England ; 
P.  rugosa,  Sow.,  Forest  Marble,  middle  and  south  of  England  and 
Normandy ;  P.  laivis,  Sow.,  Lias,  middle  and  south  of  England ; 
P.  lata,  Sow.,  Stonesfield  Slate;  P.  ancyloides,  Sow.,  Great  Oolite, 
Ancliff,  Wilts ;  P.  nana,  Sow.,  same  locality  ;  P.  disco'ides,  Schlot., 
Lias,  Guudershofeu ;  and  P.  papyracea,  Goldf.,  Lias,  Banz.  The 
grauwacke  group,  according  to  the  same  author,  affords  P.  Nepluni, 
Goldf.,  Eifel,  Olpe;  P.  primigena,  Goldf.,  Pfaffrath;  P.  (?)  conica, 
Wahl.,  Kinnekulle,  Westrogothia ;  P.  (?)  pennicostis,  Wahl.,  Ulanda, 
Westrogothia ;  P.  (?)  concentrica,  Wahl.,  Mosseberg,  &c,  Westro- 
gothia ;  and  an  undetermined  species,  Keswick,  and  near  Kirby  Lons- 
dale, Phil.  Woodward  states  the  number  of  fossil  species  of  Patellidx 
to  be  above  100. 

PATELLOI'DEA,  a  genus  of  Mottusca  proposed  by  Messrs.  Quoy 
and  Gaimard  for  certain  Gasteropoda,  which  have  shells  exactly 
resembling  those  of  limpets,  but  whose  animals  are  cervicobranchiate. 
It  is  synonymous  with  the  genus  Lottia  of  Dr.  J.  E.  Gray.  The  Patella 
testudinaUs  of  Otho  Fabricius,  a  shell  not  uncommon  on  the  northern 
coasts  of  Britain,  is  the  type.  Numerous  species  are  known,  inhabiting 
all  latitudes  and  living  in  various  depths  of  water.    Their  shells  are 
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gaily  coloured,  often  tessellated,  and  rayed  with  purple,  orange,  or  pink. 
The  animate  are  usually  of  a  uniform  tint  of  white,  orange,  or  palo  red. 

PATItl'NIA,  a  genus  of  Plants  to  which  tho  Spikenard  of  the  East 
wan  referred,  but  which  has  been  formed  into  a  new  genus,  Nardostachys. 
[Naiidostachys.] 

PAU'SSID/E,  a  family  of  Coleopterous  Insects,  the  prcciso  affinities 
of  which  have  not  yet  been  satisfactorily  determined.  I5y  Latroillo 
tho  Paussi  aro  placed  between  tho  Scolytidic  and  tho  Bostrichkkc  ;  but 
Mr.  Wcstwood  (who  has  devoted  much  attentiou  to  this  group  of 
beetles,  and  has  published  a  monograph  on  them  in  the  sixteenth 
volume  of  tho  '  Liunean  Transactions ')  is  of  opinion  that  tho Paussidm 
possess  affinities  with  the  Trogositarii,  and  are  still  more  nearly  allied 
to  the  Cucujidce. 

These  insects  are  usually  of  small  size,  tho  largest  known  species 
being  less  than  half  an  inch  in  length ;  and  their  colouring  generally 
consists  of  various  shades  of  brown,  and  they  are  not  uufrequently 
adorned  with  black  markings.  The  form  of  the  body  is  generally 
short,  rather  broad,  aud  somewhat  depressed ;  tho  head,  in  most  of 
tho  species,  is  free  (that  is,  not  hidden  by  the  thorax),  aud  joined  to 
the  thorax  by  a  kind  of  nock ;  tho  thorax  is  narrower  than  the  elytra, 
and  is  almost  always  divided  trausversely  near  the  middle  by  an 
indentation,  iu  which  case  the  fore  part  is  usually  broader  than  the 
hinder,  produced  at  tho  sides  so  as  to  form  projecting  angles  ;  the 
elytra  are  rather  soft,  and  in  most  of  the  species  are  of  subquadrate 
form,  truncated  at  the  apex,  and  leaving  exposed  the  terminal  segment 
of  the  abdomen;  the  outer  posterior  angle  of  the  elytra  is  generally 
furnished  with  a  small  tubercle.  The  legs  are  in  most  species  broad 
and  compressed,  aud  of  moderate  length  ;  the  tarsi  are  five-jointed  in 
some,  and  apparently  in  others  there  are  but  four.  The  antennas  are 
remarkable  for  their  large  size  and  curious  forms ;  in  most  of  the 
species  they  consist  of  a  large  inflated  club,  about  equal  in  size  to  the 
head  and  thorax  taken  together,  and  varying  iu  form  according  to  the 
species  :  the  most  common  form  of  this  knob  is  that  of  an  oval  more 
or  less  elongated,  and  with  an  angular  projection  on  the  outer  side  at 
the  base;  this  club  is  joined  by  a  smaller  joint  to  the  head. 

Between  twenty  and  thirty  species  of  this  family  are  known,  a  great 
portion  of  which  are  figured  and  described  by  Mr.  Westwood  iu  the 
monograph  before  alluded  to,  aud  iu  a  supplement  to  this  monograph 
published  in  the  second  volume  of  the  '  Transactions  of  the  Entomo- 
logical Society,'  to  which  works  the  reader  is  referred  for  a  more 
detailed  account  of  these  very  curious  insects.  Of  their  habits  little 
is  known ;  they  are  confined  to  the  Old  World,  and  almost  entirely  to 
the  tropical  portions.  They  are  said  to  be  nocturnal,  aud  are  supposed 
to  live  in  wood  or  under  the  bark  of  trees  :  most  of  the  specimens  in 
cabinets  have  been  found  in  newly-built  houses.  One  species  is  said, 
when  touched,  to  make  discharges  of  some  volatile  fluid,  in  the  same 
manner  as  the  species  of  Brachinus. 

The  family  Paussidce  contains  the  six  following  genera — Paussus, 
Hylotorus,  Platyrhopalus,  Cerapterus,  Pentaplatarthrus, and  Trochoidcus. 
In  the  first  three  of  these  genera  the  antennas  are  two-joiuted,  aud  the 
abdomen  is  of  a  quadrate  form. 

The  genus  Paussus  is  distinguished  by  the  absence  of  ocelli  on  the 
head,  and  by  the  ultimate  joint  of  the  labial  palpi  being  elongated. 

In  Hylotorus  the  head  is  furnished  with  two  ocelli,  aud  this  genus 
moreover  differs  from  Paussus  in  having  the  head  immersed  iu  the 
thorax ;  the  great  club  of  the  antenna  is  thickest  at  the  base,  and 
somewhat  curved  and  pointed  at  the  opposite  extremity. 

Platyrhopalus  has  all  the  essential  characters  of  Paussus,  but  differs 
in  having  the  joints  of  the  labial  palpi  equal. 

Iu  the  genus  Cerapterus  the  antennas  are  large,  broad,  and  com- 
pressed, and  appear  to  be  composed  of  ten  joints,  most  of  which  are 
very  distinct ;  the  terminal  joint  is  the  largest ;  the  preceding  joints 
(if  we  except  the  basal  one)  are  transverse  and  all  of  equal  width. 

In  Pentaplatarthrus  the  antennas  gradually  increase  iu  size  from  the 
base  to  the  apex,  and  are  composed  of  six  joints.  The  basal  joint  is 
longer  than  broad ;  the  second  is  transverse ;  the  three  following 
joints  are  nearly  equal  in  width  aud  length,  aud  the  terminal  joint  is 
almost  spherical. 

The  genus  Trochoidcus  differs  from  all  the  preceding  geuera  iu 
having  an  ovate  form  of  body ;  the  thorax  is  rather  narrower  than 
the  elytra  ;  its  sides  are  rounded,  the  broadest  part  in  front,  and  there 
is  apparently  no  transverse  iudentation.  The  head  is  large  and 
rounded,  and  deeply  inserted  in  the  thorax.  The  antennas  are  com- 
posed of  two  small  basal  joints,  which  are  longer  than  broad,  and 
terminate  in  a  large  oval  club.  The  legs  are  more  slender  than  iu 
other  species  of  this  family,  and  the  tarsi  are  represented  as  having 
only  four  joints. 

PAUXI.  [CnACiDJ5.] 

PA'VIA  is  a  small  division  of  the  natural  order  jEscidacctr,  differing 
from  jBsculus  itself  in  lit  tle  except  its  converging  petals  aud  sjaueless 
fruit.  It  consists  of  small  trees  or  bushes  with  yellow  or  red  flowers, 
inhabiting  North  America,  where  they  are  called  Buck's-Eye  Chest- 
nuts. They  are  often  cultivated  in  shrubberies  under  the  name  of 
the  Yellow  or  Scarlet  llorse-Chestuut.  Two  species,  P.  Indica 
and  P.  Punduana,  have  also  been  found  in  the  colder  parts  of  India, 
but  they  have  not  yet  been  introduced  into  our  gardens.  With 
us  the  American  species  are  usually  short  lived  and  of  no  value  for  ; 
their  timber;  the  former  circumstance  is  probably  owing  to  their  being  ^ 


grafted  upon  tho  Common  Horse  Chestnut,  a  stock  that  doos  not  suit 
them.  They  should  always,  if  possible,  bo  raised  from  needs,  which 
are  annually  imported  from  the  United  States. 

PAVO.  [I'AVONIU^i.] 

PAVONIA.  [Madiu;i'hyi.uu;a.] 

PAVONIA  (in  honour  of  Don  Joseph  Pavon,  M.D..  of  Madrid,  a 
traveller  iu  Peru,  aud  ono  of  tho  authors  of  'Flora  Peruviana'),  a 
genus  of  Plants  belonging  to  tho  natural  order  Mahiacerc.  It  lias  a 
5-clcft  persistent  calyx,  surrounded  by  an  involuccl  from  6-  to  15- 
leaved.  The  ovarium  has  5,  and  rarely  4,  1-ovuled  cells.  It  has 
10  stigmas,  5  carpels,  capsular,  2-valved,  and  1  needed. 

P.  diuretica  has  cord  ate  acuminate,  serrated  leaves,  velvety  on  both 
sides,  and  full  of  pellucid  dots.  Tho  flowers  are  axillary,  solitary,  and 
sulphur-coloured.  It  is  a  uativo  of  Brazil,  iu  tho  province  of  Minas 
Geracs.  A  decoction  of  this  plant  is  used  iu  Brazil  as  a  diuretic. 
This  is  the  only  species  of  Pavoitia  u-ed  in  medicine;  many  others 
aro  however  worth  cultivation  for  the  beauty  of  their  blossoms. 

(Lindley,  Flora  Mcdica.) 

PAVO'NID^E,  a  family  of  Itasorial  Birds,  to  which  the  Peacock 
belongs. 

The  genus  Pavo  of  Linnasus  stands  next  to  Didus  [Dodo]  in  the 
'Systema  Naturas,'  and  is  immediately  succeeded  by  Melcagris,  which 
is  followed  by  C'rax,  Phasianus,  Nuinida,  aud  Tctrao. 

Cuvier  makes  his  Paons  consist  of  the  true  Peacocks  (Pavo,  Linn.) 
and  Lophophorus.  This  group  is  followed  by  the  Dindons  (Mdeagris, 
Linu.) ;  the  Peiutades  (Numida,  Linn.) ;  and  tho  Faisans  (Phasianus, 
Linn.,  including  tho  Cocks  and  Hens— Gallus,  Briss. ;  the  true  Phea- 
sants (Phasianus  Colchicus,  &c,  including  Argus,  Temin.);  the 
Crested  Pheasants  (Houppifcres,  Temm.,  Phasianus  ignilus,  &c.) ;  the 
Tragopans  (Tragopan  Satyrus,  &c);  and  Cryptonyx.  The  Tctraouidie 
immediately  follow. 

Mr.  Swainson  makes  the  Pavonidw,  the  first  family  of  the  order 
Rasorcs,  according  to  his  arrangement,  consist  of  the  genus  Pavo,  with 
the  sub-genera  Argus,  Polyplectron,  and  Mdeagris;  the  genus  Pha- 
sianus, with  the  sub-genera  1'hasianus,  Nycthcmerus,  and  Ceriornis 
(Tragopan) ;  the  geuus  Gallus;  tho  geuus  Lophophorus  ;  aud  the  genus 
Numida. 

In  this  work,  Phasianus,  with  its  sub-genera,  Tragopan,  Gallus,  and 
Euplocamus,  are  treated  of  under  the  title  Puasianid-E. 

Pavo  (Linn.)  has  the  following  generic  characters  : — Bill  convex, 
rather  stout,  curved  towards  the  end,  smooth  at  the  base;  cheeks 
partially  naked ;  nostrils  basal  aud  open ;  head  plumed  and  surmounted 
with  an  aigrette-like  crest;  sixth  quill  longest;  tail-feathers  18;  tail- 
coverts  very  long,  large,  aud  extensible  iu  the  male. 

Two  species  only  of  this  magnificent  genus  are  recorded,  P.  cristatu* 
and  P.  Japoncnsis. 

P.  cristatus,  the  Common  Peacock.  This  i3  the  Tativ  and  Taws  of 
the  Greeks  ;  Pavus  and  Pavo  of  the  Romans ;  Pavon  and  Pavone  of  the 
Italians;  Pavon  of  the  Spanish;  Paon  of  the  French;  and  Pfau  of  the 
Germans.  The  head  is  surmounted  by  an  aigrette  of  24  upright 
feathers.  In  the  male  the  tail-coverts  consist  of  feathers  with  loose 
barbs  and  of  unequal  size,  the  upper  one  shortest,  each  terminated  by 
numerous  eyes  or  circlets  of  a  metallic  iridescent  brilliauey  :  these  the 
bird  has  the  power  of  erecting  into  a  circle  or  wheel,  which  present", 
when  the  sun  shiues  on  it,  an  object  of  dazzling  splendour  which  sets 
all  descriptiou  at  defiance.  The  female  has  the  aigrette,  but  has  not  the 
splendid  ornament  with  which  the  male  is  gifted  :  her  colours  generally 
are  sombre. 

People  usually  talk  of  the  peacock  spreading  its  tail,  but  the  rich 
display  is  composed  principally  of  the  tail-coverts.  White  soon  saw 
the  distinction.  "  Having  to  make  a  visit  to  my  neighbour's  peacocks, 
I  could  not,"  says  he,  "  help  observing  that  the  trains  of  those  magni- 
ficent birds  appear  by  no  means  to  be  their  tails,  those  long  feathers 
growiug  not  from  the  uropygium,  but  all  up  their  backs.  A  range  of 
short  brown  stiff  feathers,  about  six  inches  long,  fixed  in  the  uro- 
pygium, is  the  real  tail,  and  serves  as  the  fulcrum  to  prop  the  train, 
which  is  long  and  top-heavy  when  set  an  end.  When  the  train  is  up, 
nothing  appears  of  the  bird  before  but  its  head  and  neck  ;  but  this 
would  not  be  the  case  were  those  long  feathers  fixed  only  in  the  rump, 
as  may  be  seen  by  the  turkey-cock  when  in  a  strutting  attitude.  By 
a  strong  muscular  vibration  these  birds  can  make  the  shafts  of  their  long 
feathers  clatter  like  the  swords  of  a  sword-dancer  ;  they  then  trample 
very  quick  with  their  feet,  and  run  backwards  towards  the  females." 

This  species  is  spread  over  the  north  of  India  and  the  islands  of 
Malaisia  iu  its  natural  state.  It  is  the  Mohr  of  the  Mahrattas,  according 
to  Colonel  Skyes,  who  describes  the  wild  bird  as  abundant  in  the 
dense  woods  of  the  Ghauts  ;  it  is  readily  domesticated,  and  many 
Hindoo  temples  in  the  Dukhun  (Deccan)  have,  he  tells  us,  considerable 
flocks  of  them.  On  a  comparison  with  the  bird  as  domesticated  in 
Europe,  the  latter,  both  male  and  female,  was  found  by  the  Colonel  to 
be  identical  with  the  wild  bird  of  India. 

Colonel  Williamson,  in  his  account  of  peacock-shooting,  states  that 
he  had  seeu  about  the  passes  iu  the  Juugletery  district  surprising 
quantities  of  wild  pea-fowls.  Whole  woods  were  covered  with  their 
beautiful  plumage,  to  which  the  rising  sun  imparted  additional  bril- 
liancy. Small  patches  of  plain  among  the  long  grass,  most  of  them 
cultivated,  and  witli  mustard,  then  in  bloom,  which  induced  the  birds 
to  fee  1,  increased  the  beauty  of  the  sceue.    "  I  speak  within  bounds, 


M3  PAVONIDiE. 


continues  Colonel  "Williamson,  "  when  I  assert  that  there  could  not  be 
less  than  twelve  or  fifteen  hundred  pea-fowls,  of  various  sizes,  within 
Bight  of  the  spot  where  I  stood  for  near  an  hour." 

Buffon  and  others  say  that  the  bird  was  introduced  into  Greece, 
whence  it  has  been  spread  throughout  Europe,  in  the  time  of  Alexander 
the  Great.  Others  again,  with  greater  shr.w  of  reason,  assert  that  it 
was  brought  to  Greece  before  the  time  of  Pericles.  Certain  it  is  that 
the  peacock  is  mentioned  in  two  plays  of  Aristophanes,  the  '  Achar- 
niaus '  and  the  '  Birds,'  the  first  of  which  was  represented  in  the  third 
year  of  the  88th  Olympiad,  and  the  last  in  the  second  year  of  the  91st 
Olympiad.  Now  Alexander  was  not  born  till  the  second  year  of  the 
UStli  Olympiad.  Athenasus  quotos  from  other  old  poets — Eupolis,  for 
instance  ;  nor  does  Aristotle  speak  of  the  bird  in  any  other  terms 
than  those  which  would  indicate  that  it  had  become  very  well  known 
when  he  wrote  :  "  Some  are  jealous  and  vain  like  the  peacock,"  says 
Aristotle",  wheu  speaking  of  the  qualities  exhibited  by  certain  animals. 
('  Hist.  Anim.,'  i,  1.) 

Although  not  often  eaten  in  this  country,  the  peacock  when  young 
is  said  to  be  juicy  and  sapid.  In  ancient  times  no  great  feast  was 
complete,  even  in  this  country,  without  this  bird,  which  was  pre- 
sented by  the  sewer  well  cooked,  but  in  all  its  gorgeous  plumage  ;  and 
the  adventurous  knight  made  his  solemn  vow  before  the  peacock  and 
the  ladies. 

P.  Japoncnsi.%  Aldrov.  (P.  Javanicus,  Horsfield).  Mr.  Bennett,  who 
had  an  opportunity  of  examining  two  living  birds  in  the  garden  of  tlie 
Zoological  Society  of  London,  in  addition  to  stuffed  specimens,  gives 
the  following  accurate  description  of  this  species.  Prevailing  tints 
blue  aud  green,  varying  in  intensity  and  mutually  changing  into  each 
other  according  as  the  light  falls  more  or  less  directly  upon  them.  In 
size  and  proportions  the  two  species  arc  nearly  similar,  but  the  crest 
of  P.  Javanicus  is  twice  as  long  as  that  of  P.  cristatus,  and  the  feathers 
of  which  it  is  composed  are  regularly  barbed  from  the  base  upwards 
in  the  adult  bird,  aud  of  equal  breadth  throughout.  Head  aud  crest 
iuteichangeably  blue  and  green.  A  naked  space  on  the  cheeks, 
including  the  eyes  and  ear*,  is  coloured  of  a  light  yellow  behind,  and 
bluish-green  towards  its  fore  part.  The  feathers  of  the  neck  and 
breast,  which  are  broad,  short,  rounded,  and  imbricated  like  the  scales 
of  a  fish,  are  at  their  base  of  the  same  brilliant  hue  .as  the  head,  and 
have  a  broad,  lighter,  somewhat  metallic  margin ;  those  of  the  back 
have  still  more  of  the  metallic  lustre.  The  wing-coverts  are  of  the 
general  hue,  with  a  deeper  tinge  of  blue ;  the  primary  quill-feathers 
are  light  chestnut.  The  tail-feathers  and  their  coverts  (train)  are  of  a 
splendid  metallic  brown,  changing  into  green  ;  their  barbs  are  extremely 
long,  loose,  silky,  and  somewhat  decomposed ;  and  the  latter  are  almost 
all  terminated  by  ocellated  spots  similar  to  those  which  mark  the  tail 
(train)  of  the  common  species,  and  of  nearly  the  same  size.  As  in  it, 
they  are  of  beautiful  deep  purple  in  the  centre,  which  is  about  the 
/  size  of  a  shilling ;  this  is  surrounded  by  a  band  of  green,  becoming 
narrow  behind,  but  widening  in  front  and  filling  up  a  kind  of  notch 
that  occurs  in  the  blue ;  then  comes  a  broad  brownish  band  ;  and, 
lastly,  a  narrow  black  ring,  edged  with  chestnut,  all  beautifully 
metallic,  or  rather  representing  the  hues  of  various  precious  stones 
when  viewed  in  certain  lights.  Bill  of  a  grayish  horn-colour,  rather 
longer  and  more  slender  than  in  the  common  species ;  iris  deep 
hazel.  Legs  strong,  naked,  reticulated,  dusky  black ;  spurs  large, 
aud  of  the  same  hue.  ('  Gardens  and  Menagerie  of  the  Zoological 
Society.') 

The  bird  above  described  is  the  Pavo  muticus  of  Linnaeus,  who,  as 
the  name  implies,  described  it  as  being  devoid  of  spurs,  relying  pro- 
bably on  Aldrovaudus,  whom  he  quotes,  and  who  figures  it  without 
spurs,  describing  it  under  the  name  of  Pavo  Japonensis.  It  is  the 
Japan  Peacock  of  Latham,  the  Pavo  spiciferus  of  Vieillot,  the  Pavo 
Ahlrovandi  of  Wilson,  and  Pavo  Javanicus  of  Dr.  Horsfield,  who  saw 
it  in  Java.  Of  these  names,  that  of  Aldrovaudus  has  the  priority; 
then  comes  that  of  Linnaeus,  which  may  mislead;  then  that  of  Hors- 
field ;  then  that  of  Vieillot.  We  do  not  see  anything  objectionable  in 
the  name  given  by  Aldrovaudus,  and  therefore  we  have  retained  it. 

Meleagris  (Linn.).— The  Meleagris  of  the  ancients  was  not  a  turkey, 
but  a  guinea-fowl  (Numida).  Linnaeus  however  having  given  this 
as  the  generic  name  for  the  Turkeys,  which  were  not  known  to  the 
ancients,  ornithologists  have  continued  it.  Nor  is  this  now  of  much 
consequence,  certainly  not  of  sufficient  importance  to  change  the 
name ;  for  notwithstanding  the  confusion  and  doubt  thrown  over  the 
subject  by  the  learned  discussions  of  the  earlier  modern  ornitholo- 
gists, it  is  generally  known  and  satisfactorily  proved  that  the  Turkeys 
were  only  known  to  Europeans  after  the  discovery  of  America,  from 
which  one  species  has  been  spread  in  a  domesticated  state  over  the 
greatest  part  of  the  civilised  globe.  It  has  the  following  generic 
characters : — The  bill  rather  short,  strong,  curved,  convex,  vaulted, 
its  base  furnished  with  a  naked  skin ;  a  fleshy  caruncle  surmouuting 
the  bill  of  an  erectile  nature  and  conical  form.  Head  and  neck 
surrounded  with  a  wrinkled  mammillated  skin,  hanging  loose  like  a 
dewlap  as  far  as  the  upper  part  of  the  breast.  Hind  toe  touching 
the  ground. 

Two  species  are  known  :  one,  M.  Galloj>avo,  the  original  stock  from 
which  the  domesticated  turkey  is  derived ;  the  other,  M.  occllata,  a 
much  more  beautifully  plumaged  bird,  did  not  exhibit  iu  the  only 
kiiown  specimen  any  trace  of  the  tuft  of  hair  on  the  breast.  That 
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character  therefore  is  omitted  above ;  but  it  is  not  certain  that  tho 
last-mentioned  species  is  entirely  without  this  tuft,  for  the  plumage 
of  the  specimen  was  damaged. 

M.  Gallopavo.  This  is  the  M.  occidcnfaUs  of  Bartram  ;  M.  fera  of 
Vieillot;  Gallo  d'ludia,  Galliuaccio  (male),  Gallina  d'Inrlia  (female), 
of  the  Italiaus;  Coq  d'Inde  and  Dindon,  Dinde  (female),  of  the 
French ;  Indianische  Hahn  of  the  Germans ;  Wild  Turkey  and 
Domestic  Turkey  of  the  British  and  Auglo-Americaus.  In  its  wild 
state  it  has  the  following  characters:  — 

Male. — Head  small  in  proportion  to  the  body,  covered  with  a  naked 
bluish  skin,  continued  over  the  upper  half  of  the  neck  and  uneven 
with  warty  elevations,  changeable  red  on  the  upper  portion  aud  whitish 
below,  interspersed  with  a  few  scattered  black  hairs.  The  flaccid  and 
membranous  naked  skin,  also  changeable  on  the  lower  part  of  the 
neck,  extends  downwards  into  largo  wattles.  A  wrinkled  conical 
fleshy  protuberance,  capable  of  elongation  and  with  a  pencil  of  hairs 
at  the  tip,  takes  its  rise  from  the  base  of  the  bill,  where  the  latter 
joins  the  front.  AVhen  this  excrescence  is  elongated  under  excite- 
ment, it  covers  the  bill  and  depends  several  inches  below  it.  A  tuft 
of  long  rigid  black  hair  springs  from  the  lower  part  of  the  neck  at 
its  junction  with  the  breast,  shooting  out  from  among  the  plumage  to 
the  length  of  9  inches.  The  base  of  the  feathers  of  the  body,  which 
are  long  and  truncated,  consists  of  a  light  fuliginous  down  ;  this  part 
of  the  feather  is  succeeded  by  a  dusky  portion,  which  is  again  followed 
by  a  broad  shining  metallic  band,  varying  from  copper  colour  or  bronze 
to  violet  or  purple,  according  to  the  play  of  the  light,  and  the  tip  is 
a  broad  velvety  band ;  but  this  last  is  absent  in  the  feathers  of  the 
neck  and  breast.  The  general  plumage  presents  a  glancing  metallic 
lustre,  which  is  however  least  glossy  on  the  lower  part  of  tho  back 
and  tail-coverts.  The  wings  are  concave  aud  rounded,  not  extending 
much  if  at  all  beyond  the  base  of  the  tail.  Quills  28 ;  primaries 
blackish  banded  with  white,  secondaries  whitish  banded  with  blackish, 
tinged  towards  the  back  particularly  with  brownish-yellow.  Tail 
15  inches  in  length  at  least,  rounded  at  tho  extremity,  the  feathers  18, 
broad,  and  capable  of  expansion  and  elevation  into  a  fan-shape.  The 
general  colour  of  these  feathers  is  brown  mottled  with  black,  crossed 
by  numerous  narrow  undulating  lines  of  the  same.  There  is  a  broad 
black  band  near  the  tip,  then  a  short  mottled  portion,  and  lastly  a 
broad  dingy  yellowish  band.  The  bird  stands  rather  high  on  its 
robust  red  legs,  the  scales  of  which  have  blackish  margins,  and  the 
blunt  spurs  are  about  an  inch  long :  the  claws  are  dusky.  Bill  reddish, 
but  horn-coloured  at  the  tip.  Irides  dark-brown.  Length  nearly  four 
feet;  expanse  of  wings  more  than  five. 

Female. — Irides  similar  to  those  of  the  male.  Bill  and  spurless  legs 
less  stout.  Head  and  neck  with  less  of  naked  skin,  being  partially 
covered  with  dirty  gray  feathers.  Those  on  the  back  of  the  neck 
have  brownish  tips,  aud  so  produce  a  longitudiual  band  there.  The 
short  caruncle  on  the  front  is  incapable  of  elongation;  and  though  < 
the  tuft  on  the  breast  is  not  present  in  young  hens,  it  is  highly 
developed  in  the  older  ones,  as  may  be  seen  in  Mr.  Audubon's  cele- 
brated plate.  Prevailing  hue  of  plumage  dusky  gray,  each  feather 
having  a  metallic  band  duller  than  in  the  male,  then  a  blackish  band, 
and  lastly  a  grayish  fringe.  The  blackish  band  is  almost  obliterated 
on  the  neck  feathers  and  under  surface.  The  whole  plumage  is  more 
sombre  than  that  of  the  male ;  there  is  less  white  on  the  primaries, 
and  there  are  no  bands  on  the  secondaries.  The  colour  of  the  tail  is 
much  as  it  is  in  the  male.    Length  not  exceeding  3£  feet. 

Young. — The  sexes  are  not  easily  distinguished  till  the  skin  of  the 
head  and  neck  begins  to  be  tinged  with  red;  but  a  tubercle  on  the 
breast  of  the  young  males  at  the  approach  of  the  first  winter  shows 
where  the  tuft  is  to  be ;  during  the  second  year  the  tuft  becomes  some 
three  inches  long ;  and  during  the  third  the  bird  is  adult.  It  con- 
tinues however  to  grow  in  dimensions  and  beauty  for  several  years. 
The  females  attain  their  full  size  and  colouring  at  the  end  of  four 
years,  when  they  have  the  breast  tuft,  which  is  not  so  full  as  it  is  in 
the  male,  and  seldom  exceeds  the  length  of  4  or  5  inches. 

The  weight  of  these  birds  must  either  be  now  greatly  diminished 
or  the  older  writers  must  have  been  given  to  exaggeration,  which  last 
is  the  probable  case.  From  50  lbs.  to  60  lbs.  has  been  mentioned,  and  a 
modern  ornithologist  of  some  celebrity,  relying  on  old  authorities, 
goes  beyond  the  latter  weight,  as  the  maximum,  putting  however  tho 
minimum  at  20  lbs.  Prince  Bonaparte  states  that  birds  of  30  lbs. 
weight  are  not  uncommon,  and  that  he  had  ascertained  the  existence 
of  some  which  weighed  40  lbs.  Mr.  Audubon  gives  the  average  at 
from  15  lbs.  to  18  lbs.,  and  mentions  a  single  instance,  in  the  market 
at  Louisville,  where  the  weight  was  36  lbs. 

Prince  Bonaparte,  in  his  continuation  of  Wilson's  'North  American 
Ornithology,'  informs  us  that  the  males,  usually  termed  Gobblers, 
associate  in  parties  of  from  ten  to  a  hundred,  and  seek  their  food 
apart  from  the  females,  which  either  go  about  singly  with  their  young, 
at  that  time  about  two-thirds  grown,  or  form  troops  with  other  females 
and  their  families,  sometimes  to  the  amount  of  70  or  80.  These  all 
avoid  the  old  males,  who  attack  aud  destroy  the  young,  whenever  they 
can,  by  reiterated  blows  on  the  skull.  But  all  parties  travel  in  the 
same  direction  and  on  foot,  unless  the  dog  of  the  hunter  or  a  river  in 
their  line  of  march  compel  them  to  take  wing.  When  about  to  cross 
a  river,  they  select  the  highest  eminences,  that  their  flight  may  be  more 
sure,  and  in  such  positions  they  sometimes  stay  for  a  day  or  more,  a» 
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if  in  consultation.  Tlio  males  upon  such  occasions  gobblo  obstrepe- 
rously, strutting  with  extraordinary  importance,  as  if  to  animate  their 
companions ;  and  tho  females  and  young  assume  niu<:h  of  tho  pompous 
air  of  tho  males,  and  Spread  their  tails  as  they  move  silently  around. 
Having  mounted  at  length  to  tho  tops  of  the  highest  trees,  tho 
assembled  multitude,  at  tho  signal  note  of  their  leader,  wing  their 
way  to  tho  opposito  shore.  Tho  old  and  fat  birds,  contrary  to  what 
might  bo  expected,  cross  without  difficulty  even  wlion  tho  river  is  a 
mile  in  width  ;  but  the  wings  of  tho  young  and  meagre,  and  of  course 
those  of  the  weak,  frequently  fail  tlicm  before  they  havo  completed 
their  passage,  when  in  they  drop,  and  are  forced  to  swim  for  their 
lives,  which  they  do  cleverly  enough,  spreading  their  tails  for  a  support, 
closing  their  wings,  stretching  out  their  neck,  and  striking  out  quickly 
and  strongly  with  their  feet.  All  do  not  succeed  in  such  attempts, 
and  the  weaker  often  perish. 

The  wild  turkeys,  according  to  the  samo  interesting  author,  feed  on 
maize,  all  sorts  of  berries,  fruits,  grasses,  and  beetles ;  tadpoles,  young 
frogs,  and  lizards,  are  occasionally  found  in  their  crops.  The  pecan- 
nut  is  a  favourite  food,  and  so  is  the  acorn,  on  which  last  they  fatten 
rapidly.  About  the  beginning  of  October,  whilst  the  mast  still  hangs 
on  the  trees,  they  gather  together  in  flocks,  directing  their  course  to 
the  rich  bottom-lauds,  and  are  then  seen  in  great  numbers  on  tho 
Ohio  and  Mississippi.  This  is  the  Turkey-Month  of  the  Indians. 
When  the  turkeys  have  arrived  at  the  laud  of  abundance,  they  disperso 
in  small  promiscuous  flocks  of  every  sex  and  age,  devouring  all  the 
mast  as  they  advance.  Thus  they  pass  the  autumn  and  winter, 
becoming  comparatively  familiar  after  their  journeys,  and  then  ventur- 
ing near  plantations  and  farm-houses.  They  have  been  known  on 
these  occasions  to  enter  stables  and  corn-cribs  in  search  of  food. 
Numbers  are  killed  in  the  winter,  and  are  preserved  in  a  frozen  state 
for  distant  markets.  The  beginning  of  March  is  the  pairing  time,  for 
a  short  time  previous  to  which  the  females  separate  from  their  mates, 
and  shun  them,  though  the  latter  pertinaciously  follow  them,  gobbling 
loudly.  "The  sexes,"  continue*  the  Prince,  " roost  apart,  but  at  no 
great  distance,  so  that  when  the  femalo  utters  a  call,  every  male 
within  hearing  responds,  rolling  noto  after  note  in  the  most  rapid 
succession  ;  not  as  when  spreading  the  tail  and  strutting  near  the  hen, 
but  in  a  voice  resembling  that  of  the  tame  turkey  when  he  hears  any 
unusual  or  frequently  repeated  noise.  Where  the  turkeys  are  numer- 
ous, the  woods,  from  one  end  to  the  other,  sometimes  for  hundreds  of 
miles,  resound  with  this  remarkable  voice  of  their  wooing,  uttered 
responsively  from  their  roosting  places.  This  is  continued  for  about 
an  hour ;  and,  on  tho  rising  of  the  sun,  they  silently  descend  from 
their  perches,  and  the  males  begin  to  strut  for  the  purpose  of  win- 
ning the  admiration  of  their  mates.  If  the  call  be  given  from  the 
ground,  the  males  in  the  vicinity  fly  towards  the  individual,  and, 
whether  they  perceive  her  or  not,  erect  and  spread  their  tails,  throw 
the  head  backwards,  distend  the  comb  and  wattles,  strut  pompously, 
and  rustle  their  wings  and  body-feathers,  at  the  samo  moment  ejecting 
a  puff  of  air  from  the  lungs.  Whilst  thus  occupied,  they  occasionally 
halt  to  look  out  for  the  female,  and  then  resume  their  strutting  and 
puffing,  moving  with  as  much  rapidity  as  the  nature  of  their  gait  will 
admit.  During  this  ceremonious  approach,  the  males  often  encounter 
each  other,  and  desperate  battles  ensue,  when  the  conflict  is  only 
terminated  by  the  flight  or  death  of  the  vanquished."  The  usual 
fruits  of  such  victories  are  reaped  by  the  conqueror,  who  is  followed 
by  one  or  more  females,  which  roost  near  him,  if  not  upon  the  same 
tree,  until  they  begin  to  lay,  when  their  habits  are  altered  with  the 
view  of  saving  their  eggs,  which  the  male  breaks  if  he  can  get  at  them. 
They  are  usually  from  9  to  15  in  number,  sometimes  20,  whitish  and 
spotted  with  brown  like  those  of  the  domestic  bird.  The  nest  consists 
of  a  few  dried  leaves  placed  on  tho  ground,  sometimes  on  a  dry  ridge, 
sometimes  in  the  fallen  top  of  a  dead  leafy  tree,  under  a  thicket  of 
shumach  or  briars,  or  by  the  side  of  a  log.  The  females  are  parti- 
cularly attentive  to  their  young. 

The  range  of  the  wild  turkey  appears  to  extend  from  the  North- 
Western  Territory  of  the  United  States  to  the  Isthmus  of  Darien ;  the 
birds  which  have  been  taken  for  it  to  the  south  of  the  Isthmus  were 
probably  Curassows  [CiiAClDiE]  ;  and  the  improbability  of  its  exten- 
sion beyond  the  Rocky  Mountains,  or  even  so  far,  is  shown  not  only 
by  the  absence  of  notice  of  it  by  the  travellers  in  those  parts,  but 
from  more  positive  evidence. 

The  time  of  the  first  appearance  of  tho  turkey  in  Europe  is  doubt- 
ful. The  French  writers  attribute  its  introduction  to  the  Jesuits 
somewhat  hastily,  for  there  is  evidence  that  turkeys  were  known  in 
Europe  about  1530,  if  not  before  that  year ;  whereas  it  was  not  before 
1534  that  Ignatius  Loyola,  being  at  Paris,  entered  into  a  solemn  com- 
pact with  six  of  his  friends  and  fellow-students  to  promote  his  great 
object,  the  foundation  of  that  religious  order.  The  probability  is  that 
the  Spaniards  were  the  first  to  bring  this  bird  to  Europe,  whence  it 
has  spread  over  the  whole  civilised  world ;  but  it  is  not  impossible 
that  it  may  have  been  brought  to  England  by  Cabot,  or  some  of  the 
subsequent  expeditions. 

In  a  domesticated  state  the  plumage  varies  as  much  or  more  than 
it  does  in  the  common  poultry.  White  is  far  from  uncommon ;  buff 
is  more  rare.  But  the  most  curious  variety  is  that  mentioned  by  M. 
Temminck,  which  was  in  Madame  Backer's  aviary  at  the  Hague.  This 
bird  had  a  topknot  springing  from  the  crown  of  the  head ;  and  a  flock 
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of  a  pale  reddish  tint,  with  an  ample  crest  of  pure  white,  were  reared 
by  the  same  lady. 

Tho  royal  forests  of  this  country  would  afford  ample  shelter  to 
these  fine  birds,  and  there,  witli  little  trouble,  they  miglit  be  kept  iit 
a  state  of  nature.  They  would  soon  return  to  their  wild  habito,  even 
if  it  should  be  thought  too  much  trouble  to  import  some  of  the  true 
wild  broed  ;  and  a  noble  addition  they  would  make  to  the  game  in 
such  royal  preserves  as  Windsor  and  the  New  Forest.  Formerly  many 
were  thus  kept  in  Richmond  Park,  and  Windsor  Forest  was  much 
frequented  by  them. 

M.  ocellata.  Cuvier  first  described  this  beautiful  bird  from  the 
specimen  formerly  in  Mr.  Bullock's  museum,  and  now  in  that  of  Paris, 
for  which  it  was  bought  at  the  breaking  up  of  Mr.  Bullock's  collection, 
and  lost  to  this  country. 

The  crew  of  a  vessel  wcro  cutting  wood  in  tho  Bay  of  Honduras, 
when  they  saw  three  individuals,  and  captured  one  alive,  which  was 
sent  to  Sir  H.  Halford,  and  met  with  an  accident  after  its  arrival  in  the 
Thames,  and  before  it  reached  Sir  Henry,  which  caused  its  death.  Sir 
Henry  presented  it  to  Mr.  Bullock,  who  then  exhibited  his  museum  in 
the  Egyptian  Hall,  Piccadilly,  of  which  it  was  one  of  the  most 
distinguished  ornaments. 

Its  size  is  nearly  that  of  the  common  turkey ;  but  the  tail  is  not 
so  much  developed,  nor  is  it  known  whether  the  bird  can  spread  it  or 
not :  the  probability  is  that  it  can.  Bill  of  the  same  form  with  that 
of  the  common  turkey,  having  a  caruncle  at  its  base,  apparently 
capable  of  elongation  and  contraction  like  that  of  the  common  sort. 
Head  and  two-thirds  of  the  neck  naked,  and,  apparently,  livid,  but 
without  fleshy  tubercles  on  the  lower  part.  There  are  five  or  six  above 
each  eye,  five  upon  the  centre  of  the  crown,  and  six  or  seven  in  a  line 
one  above  the  other  at  nearly  equal  distances  on  the  sides  of  the  neck. 
No  trace  of  a  tuft  on  the  breast  could  be  perceived ;  but  the  plumage 
was  rather  damaged.  Feathers  rounded  at  the  ends;  those  of  the 
lower  part  of  the  neck,  upper  part  of  the  back,  scapulars,  and  all  the 
lower  part  of  the  "body,  bronze-green,  with  two  terminal  bands,  the 
first  black,  and  the  last,  or  that  next  to  the  tip,  of  a  golden-bronze 
hue.  The  tints  on  the  other  parts  of  the  back  are  the  same,  but  near 
the  tail-coverts  they  are  more  vivid,  the  bronze  becoming  of  a  rich 
blue  or  emerald-green,  according  to  the  incidence  of  the  light,  whilst 
the  outer  band  becomes  broader  and  more  golden.  Red  mingles  with 
the  tints  on  the  rump,  where  the  plumage  almost  assumes  the  brilliant 
character  of  that  of  some  humming-birds,  and  the  bright  border  is 
separated  from  the  blue  by  a  band  of  velvety  black.  The  hidden  part 
of  each  feather  is  gray,  mottled  with  black ;  and  indeed  upon  the 
tail  and  upper  coverts  this  gray  is  shown,  forming  bars,  one  of  which, 
immediately  succeeding  the  blue  band,  surrounds  it,  and  gives  each 
feather  an  ocellated  appearance.  The  tail-coverts  and  lower  feathers 
of  the  rump  are  so  disposed  that  there  are  four  rows  with  these 
ocellated  tips.  The  tail,  consisting  of  14  feathers  only,  is  rounded. 
Lower  parts  of  the  body  banded  with  bronze,  black,  and  green,  but 
wanting  the  lustre  of  the  upper  parts.  Quills  and  bustard  wing  black, 
edged  obliquely  with  white,  which  occupies  the  external  margin  of 
the  first  almost  entirely.  Outer  webs  of  the  secondaries  pure  white, 
not  showing  the  bands  in  the  centre  when  the  wings  are  closed  ;  the 
uppermost  blotched  in  the  centre  with  black  shot  with  green,  which 
as  the  feathers  shorten  extends  more  over  their  surface,  so  as  to  leave 
only  a  white  edge.  Greater  coverts  chestnut.  Feet  and  legs  lake-red. 
(Cuvier;  Temminck.) 


Mehagi  is  ocellata. 
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Polyplectron  (Temm.). — Bill  moderate,  slender,  straight,  compressed, 
the  base  covered  with  feathers,  convex  above,  where  it  is  rather  thick ; 
orbits  and  part  of  the  cheeks  naked  ;  nostrils  lateral,  placed  towards 
the  middle  of  the  bill,  and  half-closed  by  a  membrane.  Two  spurs  on 
the  feet ;  tarsi  long  and  slender,  the  hind  toe  not  touching  the  ground. 
Tail-feathers  long  and  rounded,  the  fifth  and  sixth  longest. 

This  beautiful  form  was  raised  to  the  rank  of  a  genus  by  M.  Tem- 
minck,  who  established  it  upon  the  bird  which  was  named  Pavo 
Tibetanus  by  Brisson,  the  Chinese  Peacock-Pheasant  by  Edwards, 
Pavo  bicalcaratus  by  Linnaeus,  and  L'Eperronier  by  Buffon.  Cuvier 
placed  it  among  the  Peacocks,  properly  so  called,  but  other  species 
have  been  since  discovered,  which,  throwing  further  light  upon  the 
modifications  of  form,  well  justify  its  genuine  separation.  It  is  the 
Diplectron  of  Vieillot. 

P.  Emphanum.  Male.  Length  about  19  inches.  Forehead  and  crown 
ornamented  with  a  crest  of  long,  narrow,  loose  feathers,  which, 
together  with  the  plumage  of  the  neck  and  breast,  are  rich  bluish- 
black  with  metallic  reflections.  Above  the  eyes  a  large  pure  white 
shining  stripe,  and  a  patch  of  the  same  colour  upon  the  ear-feathers. 
Back  and  rump  brown,  with  irregular  paler  waved  bands.  Belly  and 
vent  deep  black.  Wing-coverts  and  secondaries  brilliant  blue,  each 
feather  tipped  with  velvety-black.  Tail  rather  long,  much  rounded, 
brown,  thickly  spotted  with  ochraceous-white,  and  distinguished  by 
large  ocellated  oval  spots  of  a  brilliant  metallic-green.  Towards  the 
end  of  each  feather  there  is  a  blackish  bar.  This  beautiful  and  ample 
tail  is  supposed  not  to  be  erectile,  but  to  be  capable  of  very  wide 
expansion.  This  is  the  Eperonnier  a  Toupet  of  M.  Temminck ;  the 
Crested  Polyplectron.  Probably  inhabits  Sunda  and  the  Molucca  Isles. 


Crested  Polyplectron  {Polyplectron  JZmj>hanum). 


P.  Tibetanum.  This  is  the  Pavo  Tibetanus  of  Brisson  and  Gmelin, 
the  Chinquis  of  Buffon,  the  Thibet  Peacock  of  Latham,  the  Peacock 


Tibet  Peacock  {Polyplectron  Tibetanum). 


Pheasant  of  Edwards,  and  the  Eperronier  Chinquis,  Polyplectron 
Chinquis  of  Temminck. 

It  is  supposed  to  be  a  native  of  the  mountain  chain  whicn  separates 
Hindustan  from  Tibet. 

In  the  Polyplectron  Chalcurum  the  plumage  is  comparatively  sombre. 
The  ocellated  spots  on  the  wings  and  tail  are  absent,  and  the  latter, 
instead  of  being  rounded,  has  a  more  elongated  pheasant-like  form, 
approaching  to  that  of  Argus. 

The  beautiful  birds  above  briefly  noticed,  and  inhabiting  the  Indian 
Islands  or  China,  are  described  as  being  almost  as  hardy  as  the 
Peacock,  and  there  is  little  doubt  that  they  might  be  domesticated  in 
this  couutry.  The  Tibetian  Polyplectron  is  procured  for  the  aviaries 
of  the  wealthy  Chinese,  and  M.  Temminck's  drawing  was  taken  from 
a  bird  that  had  lived  for  five  or  six  years  in  an  aviary  at  the  Hague. 

Dr.  J.  E.  Gray  ('  Illustrations  of  Indian  Zoology')  has  figured  two 
other  species,  Polyplectron  Hardwickii,  nearly  allied  to  P.  bicalcaratum, 
and  P.  lineatum,  which  appears  to  Sir  W.  Jardine  to  be  the  young  of 
some  other  species ;  there  are,  he  observes,  no  spurs  on  the  tarsi.  Dr. 
Gray's  figures  were  taken  from  General  Hardwicke's  drawings  by 
native  artists. 

Argus  (Temm.). — Bill  compressed,  straight  except  at  the  extremity, 
where  it  is  curved,  vaulted,  and  naked  at  its  base ;  nostrils  placed  in 
the  middle  of  the  upper  mandible,  half-closed ;  head,  cheeks,  and 
neck,  naked.  Tarsi  long,  Blender,  spurless.  Two  middle  tail-feathers 
longest,  secondary  quills  much  more  developed  than  the  primaries. 


The  only  species  known  is  A  rgus  giganteus. 

This  bird  is  remarkable  for  the  beauty  of  its  plumage.  The  wings, 
the  secondaries  of  which  are  three  times  as  long  as  the  primary  quills, 
are  painted  and  ocellated  in  a  manner  that  defies  description.  A  very 
faint  idea  of  the  pattern  of  one  of  these  secondaries  may  be  derived 
from  the  accompanying  cut. 


Secondary  quill  of  Argus  giganteus. 


This  bird  is  the  beautiful  Chinese  Pheasant  described  in  '  Phil. 
Trans.,'  vol.  55,  p.  88 ;  L' Argus  ou  Luen  of  Buffon ;  Argus  Pheasant, 
Phasianus  Argus  of  Latham ;  L' Argus,  Argus  giganteus  of  Temminck. 

The  unwieldy  size  of  the  secondaries  forms  an  impediment  to  the 
bird  in  its  progress  through  the  air,  but  they  assist  its  pace  when 
running,  which  it  does  swiftly  with  their  aid.  Its  flight,  when  it  does 
rise  on  the  wing,  is  heavy  and  short.  When  the  bird  is  at  rest  or 
unexcited,  the  beauty  spots  on  the  secondaries  are  hardly  visible ;  but 
when  showing  himself  off  in  the  presence  of  his  females,  the  wings 
of  the  Argus  are  expanded,  and  trailed  upon  the  ground  to  display 
their  beauties ;  and  at  this  time  the  tail  is  comparatively  spread,  and 
is  raised  erect ;  when  at  rest  it  is  carried  in  a  line  with  the  body,  and 
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witli  the  two  long  feathers  folded  together.  The  rest  of  its  habits 
are  not  known,  but  it  is  said  not  to  thrive  well  in  confinement. 

It  iH  a  nativo  of  Sumatra,  and  probably  other  Indian  Islands,  but 
principally  of  Malacca.  No  proof  appears  of  its  having  been  brought 
from  China  and  ( Ihinese  Tartary,  although  ornithological  writers  name 
those  countries  as  the  places  of  its  habitation.  The  feathers  and 
drawing  of  the  bird  described  in  the  '  Phil.  Trans.'  by  G.  Edwards 
were  sent  from  Canton  to  Dr.  Fothergill,  and  are  Btated  to  have  come 
from  one  of  the  most  northern  provinces  of  China. 


Argus  Pheasant  (Argus  giganteus),  full-grown  male. 

Lophophorus,  Temm.  (Monaulus,  Vieill.). — Bill  strong,  long,  very  much 
curved,  wide  at  its  base,  rather  thick,  convex  above ;  the  upper  mandible 
longer  than  the  lower  and  overlapping  it,  large,  and  trenchant  at  its  ex- 
tremity ;  nostrils  half  closed  by  a  membrane  covered  with  small  scat- 
tered plumes.  Tarsus  furnished  with  a  long  and  sharp  spur ;  hind 
toe  elevated  and  not  touching  the  ground  except  at  its  end.  Tail- 
feathers  14,  straight  and  rounded  ;  fourth  and  fifth  quills  longest. 

L.  Impeyan-us  (L.  refulgens,  Temm. ;  Impeyan  Pheasant,  Phasianus 
Impeyanus,  Lath.).  We  must  refer  our  readers  to  the  bird  itself,  or 
to  the  excellent  figure  in  Mr.  Gould's  '  Century  of  Birds  from  the 
Himalaya  Mountains,'  for  anything  like  an  adequate  idea  of  the  beauty 
of  its  tints;  for  the  greater  proportion  of  the  plumage  is  dazzling  with 
changing  hues  of  green,  steel-blue,  violet,  and  goldeu-bronze.  The 
bird  looks  as  if  it  were  principally  clothed  in  a  scale-armour  of  irides- 
cent metal ;  but  the  plumage  is  soft  and  velvety  to  the  touch.  The 
crest  on  the  head  consists  of  naked-shafted  feathers,  with  an  oval  or 


The  principal  food  of  thi*  species  consists  of  bulbouH  rootn,  for 
scooping  out  which  its  bill  is  well  adapted.  Nothing  ceitaiu  seems  to 
bo  known  of  the  rest  of  its  habits. 

It  is  a  nativo  of  the  mountain  ranges  of  Nepaul  and  the  Himalayas. 


Head  of  Impeyan  Pheasant  [Lophophorus  Impeyamu),  male. 

battledore  tip  of  the  same  quality  as  the  rest  of  the  plumage,  and  of 
a  metallic  green ;  the  centre  of  the  back  is  pure  white  ;  the  tail  is 
rounded  and  bright  chestnut.    Size  of  a  hen  turkey. 


Impeyan  Pheasant  (Lophophorus  Impeyanus),  male  and  female  ;  upper  figure, 
male.  (Gould.) 

Numida  (Linn.). — Bill  short,  strong,  vaulted,  stout,  furnished  with 
a  warty  membrane  at  the  base ;  from  the  lower  mandible  hang  two 
carunculated  wattles  ;  head  naked  or  feathered ;  forehead  surmounted 
■with  a  bony  casque  or  feathered  crest ;  nostrils  pierced  in  the  cere,  and 
divided  by  a  cartilage.    Tail  short ;  fourth  quill  longest. 


Head  of  Guinea  Fowl  (Xumida  UeUagrit). 


PEA. 
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The  birds  known  to  the  ancients  under  the  name  of  Meleagrides 
and  GaUince  Numidicce  belonged  to  this  genus.  They  are  all  natives 
of  Africa,  living  principally  on  berries,  small  slugs,  &c. 

N.  Mcleagris  (the  Galliua  di  Numidia  of  the  Italians;  Poulle  de  la 
Guiuee  and  Peintade  Meleagrido  of  the  French  ;  Pintado  of  the 
Spanish ;  Perl  Huhn  of  the  Germans ;  and  Pearl-Heu,  Guinea  Hen, 
and  Common  Guinea  Fowl  of  the  English)  is  too  well  known  to  need 
description. 

The  bird  has  been  spread  very  widely,  and  few  poultry-yards  are 
without  it.  In  Jamaica,  where  they  do  much  mischief  to  some  of 
the  crops,  they  have  resumed  their  wild  habits,  and  are  Bhot  like 
other  game. 

N.  cristata  is  the  Peintade  a  Cr6te  and  Peintade  Hupp^  of  the 
French,  and  Crested  Pintada  of  Latham  ;  it  is  the  genus  Outtera  of 
Wagler.  It  is  less  than  the  Common  Guinea  Fowl.  Head  and  neck 
bare,  of  a  dull  or  leaden  blue  shading  into  red  on  the  head,  which  is 
ornamented  with  a  crest  of  loose  hair-like  feathers  of  a  bluish-black, 
instead  of  the  hard  casque  of  the  common  species ;  this  crest  advances 
forward  as  far  as  the  nostrils,  but  the  feathers  mostly  turn  backwards. 
General  plumage  bluish-black  spotted  with  gray  ;  there  are  from  four 
to  six  spots  on  each  feather ;  quills  pale  yellowish-brown ;  edges  of  the 
secondaries  pure  white,  showing  well  in  contrast  with  the  rest  of  the 
dark  colouring. 

It  is  a  native  of  Africa,  in  Great  Namaqua  Country. 


Crested  Pintada  (Xumida  cristata). 


Mr.  Swainson  is  of  opinion  that  the  Spotted-Winged  Pintada  is  a 
distinct  species,  which  he  names  N.  maadipcnnis. 
PEA.  [Pisom.] 
PEACH.  [Amygdalds.] 

PEACOCK.  [PAVONIDJ3.] 

PEACOCK-STONE.  [Amphidesma.] 
PEAR.    [Ptrds  ] 

PEAR-ENCRINITE.  [Encrinites.] 
PEARL.  [Shell.] 
PEARL-ASH.  [Potassium.] 
PEARL-OYSTER.  [Avicula.] 

PEARL-SPAR,  a  variety  of  Dolomite  occurring  in  pearly  rhombo- 
hedrous  with  curved  faces. 

PEARL-STONE,  a  form  of  volcanic  lava,  having  a  grayish  colour 
and  pearly  lustre. 

PEASTONE.  [Pisolite.] 

PEAT.  [Bog.] 

PEBA.  [Armadillo.] 

PEBBLE,  SCOTCH.  [Agate.] 

PECAN-NUT.  [Carta.] 

PECCARY.  [Suid-e.] 

PECOPTERIS.  [Coal-Plants.] 

PE'CORA,  the  name  given  by  Linnseus  to  his  fifth  order  of  Mam- 
malia.   [Mammalia  ;  Mammalogy.] 
PECTEN.  [Pectinidje.] 

PECTINA'RIA  (Lamarck),  a  genus  of  Amphilritidaz,  Cuvier's  fourth 
family  of  his  Annelides  Tubicoles,  the  first  order  of  his  Annelides. 
[Annelida.] 

PECTINIBRANCHIA'TA,  Cuvier's  sixth  order  of  Gasteropoda. 
[Malacology.] 

PECTI'NIDyE,  or  OSTREIDJS,  a  family  of  Conchiferous  Mollusca, 
to  which  the  common  Oyster  belongs.  It  has  the  following  cha- 
racters : — Shell  iuequivalve,  slightly  inequilateral,  free  or  adherent, 
resting  on  one  valve ;  beaks  central,  straight ;  ligament  internal ; 
epidermis  thin  ;  adductor  impression  single,  behind  the  centre  ; 
pallial  line  obscure;  hinge  usually  edentulous.  Animal  marine; 
mantle  quite  open,  very  slightly  adherent  to  the  edge  of  the  shell ; 
foot  small  and  byssiferous,  or  obsolete ;  gills  crescent-shaped,  two 
on  each  side ;  adductor  muscle  composed  of  two  elements,  but 


representing  only  the  posterior  shell-muscle  of  other  bivalves. 

(Woodward.) 

The  principal  genera  referred  to  this  order  are — Pccien,  Oatrea, 
Lima,   Placima,   Anomia,   Placunomia,   Hinnites,  Spondylus,  and 

Plicatula. 

Pecien  (Lamarck). —  Animal  subrotund,  not  thick;  lobes  of  the 
mantle  very  delicate,  disunited  throughout,  thickened  on  the  borders, 
and  furnished  with  many  rows  of  fleshy  cilia,  between  which  are 
regularly  disposed  a  series  of  smooth  oculiform  tubercles ;  branchiae 
large,  decomposed  into  detached  filaments ;  the  small  foot  dilated  at 
its  extremity ;  mouth  rather  large,  oval,  surrounded  with  projecting 
and  deeply-cut  lips,  and  furnished  on  each  side  with  a  pair  of  trian- 
gular palps,  truncated  at  their  extremity.  (Deshayes.)  Shell  free, 
regular,  inequivalve,  auriculated ;  lower  margin  transverse,  straight ; 
umbones  contiguous ;  hinge  toothless ;  cardinal  pit  entirely  internal, 
trigonal,  and  receiving  the  ligament.  (Lamarck.) 

The  Pectens  are  widely  diffused,  and  species  are  to  be  found  in  the 
seas  of  most  climates.  Though  there  is  a  general  similitude  in  the 
shells  of  all  the  numerous  species  which  at  once  shows  to  what  genus 
the  animal  belongs,  the  varieties  of  form  and  colour  are  infinite,  and 
the  species  are  in  many  instances  very  difficult  to  bo  defined,  though 
the  eye  of  an  acute  observer  will  at  once  determine  differences  which 
the  pen  cannot  convey  without  some  difficulty,  if  it  succeed  in  making 
the  differences  understood  at  alL  The  colours  of  some  are  most  vivid 
and  beautifully  variegated,  whilst  those  of  others  again  are  sombre. 
The  shells  of  some  are  stout  and  heavy,  of  others  light,  and  some  are 
nearly  ,as  transparent  as  glass  (P.  vitreus,  Gray,  and  P.  vilrcus,  King, 
for  example).  The  depths  at  which  they  have  been  hitherto  found 
range  from  the  surface  to  20  fathoms.  P.  vitreus  (King),  which 
occurred  everywhere  in  the  Strait  of  Magalhaens,  was  found  attached 
to  the  leaves  of  Fucus  giganteus,  and  formed,  with  other  molluscs, 
the  food  of  the  Steamer  or  Race-Horse  Duck  (Microptei~us  brachypterua 
and  M.  Pataclwnicux).  The  bottoms  haunted  by  the  Pectens  have 
been  found  to  be  sands,  sandy-mud,  and  mud. 

As  an  article  of  food,  the  species  of  this  genus  are  generally  useful. 
On  our  own  southern  coasts,  where  the  sea  is  prodigal  of  its  con- 
tributions to  the  table,  Pectens  are  considered  a  delicacy,  and  when 
well  treated  by  a  good  cook  make  a  rich  and  sapid  dish,  as  might  be 
expected  from  the  name  of  them  when  so  prepared,  '  Quins.'  The 
St.  James's  Cockle-Shell  (P.  Jacobceus)  was  formerly  the  badge  of  the 
pilgrim  who  had  been  to  the  Holy  Land. 

Linnaius  separated  this  extensive  genus,  that  is,  the  Pectens  properly 
so  called,  into  three  sections : — 1.  The  Auriculated  Equilateral  Pectens. 
2.  The  Pectens  with  one  auricle  ciliato-spinous*  within.  3.  (Including 
Lima)  Pectens  with  their  valves  more  gibbous  on  one  side  than  on  the 
other.  Of  the  first  of  these,  P.  Jacobceus  and  P.  Pleuronectes  are 
examples ;  of  the  second,  P.  Pallium,  the  well-known  Ducal  Mantle 
of  collectors  ;  and  of  the  third,  P.  flavicans  and  P.  fasciata  (Linn.). 

Lamarck  divided  the  genus  into  two  sections  only :  the  first  con- 
taining the  species  with  the  auricles  equal  or  nearly  equal ;  the  second 
consisting  of  those  which  have  the  auricles  unequal.  The  species  cited 
as  examples  of  the  first  and  second  divisions  of  Linnseus  will  serve  as 
illustrations  of  this  arrangement. 

M.  De  Blainville  separates  the  Pectens  into  four  subdivisions  : — 
1.  (Les  Pelerines)  Those  species  which  are  very  inequivalve,  the  left 
valve  being  very  flat  (P.  Jacobceus,  &c).  2.  (Les  Soles)  Equivalve 
species  which  do  not  gape  (P.  Pleuronectes).  3.  Species  whose  two 
valves  are  nearly  equally  concave,  but  the  right  rather  the  least,  and 
having  its  inferior  auricle  less  wide  than  that  of  the  left,  so  as  to  pro- 
duce a  sort  of  notch,  for  the  passage  of  the  byssus,  as  he  thinks 
(P.  gibbus  and  P.  glaber).  4.  Species  with  striae  parallel  to  their 
border  (P.  orbicularis,  fossil). 

Mr.  G.  B.  Sowerby  makes  the  divisions  five  : — 1.  Both  valves  convex, 
equal  or  nearly  in  size  (P.  turgidus).  2.  One  valve  fiat,  the  other  deep 
or  convex  (P.  Jacobceus).  3.  Both  valves  rather  convex,  not  meeting 
all  round  (P.  Pleuronectes).  4.  Both  valves  convex,  but  unequal  in 
size  (P.  bifrons  and  P.  aurantiacus).  5.  Irregular,  apparently  adherent 
by  the  outside,  but  only  taking  the  form  of  whatever  it  is  attached  to 
in  consequence  of  being  close  pressed  to  it  (P.  Pusio,  Hinnites). 

The  same  author  states  his  belief  that  all  the  Pectens  are  attached 
by  a  byssus,  although  it  is  seldom  observed,  even  in  the  living 
specimens. 

The  following  sub-genera  have  been  formed  from  this  genus : — 
Neithea  (Drouet),  Pallium  (Schum.),  Hinnites  (Defr.),  and  Hemisectus 
(Adams).  Woodward  gives  the  number  of  recent  species  of  Pecten 
as  120,  and  the  fossil  species  as  450. 

P.  Jacobceus.  Shell  inequivalve,  rather  flattened  above,  with  from 
14  to  16  angulated  rays;  those  of  the  lower  valve  longitudinally 
sulcated.    Often  agreeably  variegated. 

It  is  a  native  of  the  seas  of  Europe,  but  not  of  the  British  Islands. 
It  is  fossil  in  Italy. 

P.  Pleuronectes.  Shell  sub-equivalve,  rather  thin,  smooth  externally, 
somewhat  convex  on  both  sides.  This  species  has  the  upper  valve 
always  coloured,  generally  reddish  or  rich  reddish-brown,  and  the 
lower  one  white,  whence  its  name.  In  the  inside  of  the  valves  are 
projecting  radiated  somewhat  distant  ribs. 

It  is  found  in  the  East  Indian  seas,  and  fossil  in  France,  at  St" 
Paul-Trois-Chateaux,  in  the  department  of  Drome. 
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rays.  It  baa  been  found  fossil  in  England — Wilt-hire,  Devize ;  SiKwi.-x, 
chalk  formation ;  France— (Joulaiufis,  near  Muni.  It  approaches  P. 
Plcuroueclcs. 


Pectcn  Plcitroncctes. 

P.  gibbtis.  Shell  sub-equivalve,  ventricose,  turgid,  red,  with  from 
20  to  22  convex  rays,  which  are  somewhat  rugose  at  their  sides  aud 
interstices. 

It  La  found  in  the  Atlantic  and  American  oceans. 


Pectcn  orbicularis. 

The  following  species  of  Pectcn  arc  British  : — P.  varias,  P.  niveiit, 
P.  Pusio,  P.  striatus,  P.  tigrinus,  P.  Danicus,  P.  similis,  P.  raaximut, 
P  opercularis. 

The  sub-genus  Hinnites  has  the  shell  oval,  irregular,  adhering  by 
the  right  valve,  inequivalve,  subequilateral,  perfectly  closed  ;  its  upper 
part  terminated  on  e;ich  side  by  auricles  similar  to  those  of  Pectens; 
cardinal  border  straight,  toothless,  prolonged  with  age  into  a  small 
heel  (talon) ;  ligament  thick,  contained  in  a  narrow  and  very  deep 
gutter  (gouttiere). 

A  small  number  of  species  only  belonging  to  the  genus  is  as  yet 
known,  aud  a  single  living  species  (//.  sinuosus,  Dcsh. ;  Pecten  sinuosus, 
Lam. ;  P.  Pusio,  Pennant,  Sow. ;  Ostrea  sinuosa,  Gmel.,  Maton,  and 
Rackett)  has  been  recorded. 

The  fossil  species,  four  or  Ave  in  number,  come  from  the  tertiary 
beds  of  France  and  Italy. 

H.  sinuosus,  Pecten,  Pusio  of  authors,  has  the  shell  ovate,  unequally 
sinuous,  variegated  with  brownish  orange  and  white,  aud  marked  with 
numerous  very  narrow,  strioeform,  and  scabrous  rays. 


Pecten  gibbut. 

P.  orbicularis.  Shell  suborbicular,  depressed,  rather  convex,  with 
transverse  concentric  stritc  on  one  valve,  the  other  valve  smooth  ;  no 


Sinnitcs  sinuosus,    a,  outside  of  under  valve. 

Lima  (Brug.). — Animal  oval,  having  the  lobes  of  the  mantle  sepa- 
rated nearly  throughout  their  extent,  larger  than  the  valves  of  the 
shell,  and  turned  inwards  (se  renversaut  en  dedans) ;  this  part  of  the 
border  is  wide,  and  furnished  thi'oughout  its  extent  with  numerous 
tentacular,  elongated,  and  annulated  cirrhi.  Branchiae  rather  large, 
equal,  and  separated  (ecartdes) ;  foot  cylindrical,  vermiform,  rather 
club-shaped,  and  terminating  in  a  small  sucker  (ventouse),  by  means 
of  which  the  animal  can  fix  itself  to  submarine  bodies ;  no  l-yssus  ; 
buccal  aperture  oval,  furnished  with  large  foliaceous  lips,  termiuated 
on  each  side  by  triangular  and  obliquely-truncated  labial  palps. 
(Deshayes.) 

Shell  longitudinal,  subequivalve,  auriculated,  rather  gaping  on  one 
side  of  the  valves ;  umbone3  distant  (ecarte'es),  their  iuternal  facets 
inclined  inwards ;  hinge  toothless ;  cardinal  pit  partly  external, 
receiving  the  ligament. 

M.  Deshayes,  in  his  edition  of  Lamarck,  states  his  opinion  that  Lima 
is  a  genus  which  well  deserved  to  be  separated  from  its  congeners  in 
the  family  of  Pcctiuid(e.  Not  only,  says  M.  Deshayes,  has  it  no  byssus, 
but  its  mantle,  like  the  shell,  gapes  much  ;  aud  the  large  re-entering 
edge  of  the  former  is  furnished  with  a  great  number  of  vermiform 
flexible  tentacula,  which  seem  formed,  like  the  antennx  of  insects,  of 
gradually  decreasing  articulations.  Between  these  tentacles  there  are 
no  tubercles  with  smooth  surfaces  similar  to  those  of  the  Pectens,  the 
Spondyli,  and  the  Ptda.  The  foot  has  a  particular  form,  recalling  to  the 
observer  that  of  Lucina  or  Loripes ;  it  is  elongated,  narrow,  cylindrical, 
and  rather  thickened  at  its  free  extremity,  where  it  terminates  in  a 
sort  of  sucker,  which,  according  to  the  observations  of  M.  Quoy,  serves 
to  fix  the  animal  upon  solid  bodies  even  of  the  most  smooth  surface. 
The  mouth  is  placed  between  two  lips  comparable  to  those  of  Pinna  ; 
they  are  foliaceous,  descend  upon  the  lateral  parts  of  the  body,  and 
terminate  on  each  side  in  a  pair  of  labial  palps,  which  are  truncated 
and  triangular.  The  branchue  are  rather  large  and  equal.  Those  on 
one"  side  are  separated  from  those  on  the  other  by  a  rather  wide  space, 
in  which  may  be  easily  perceived  the  adductor  muscle,  on  the  posterior 
face  of  which  the  anus  terminates.  This  muscle  seems  more  extensiblo 


235 


PECTINID.E. 


PECTINID^E. 


than  in  the  greater  part  of  the  molluscs  of  the  same  class.  When  it 
is  not  contracted  the  valves  are  widely  opened,  and  the  animal  has  the 
power  of  impressing  on  it  frequent  and  sudden  contractions,  the 
rapidity  of  which  is  facilitated  by  the  extreme  elasticity  of  the  ligament 
of  the  valves.  By  means  of  these  reiterated  contractions  the  animal 
can  flutter  in  the  water,  to  use  the  happy  expression  of  M.  Quoy,  and 
one  must  run  after  it  to  catch  it  among  the  corals  or  in  the  shallows 
where  it  dwells.  M.  Deshayes  concludes  that,  from  this  remarkable 
union  of  characters,  it  might  be  possible  for  zoologists  to  decide  upon 
forming  of  this  genus  a  small  family  distinct  from  the  Pectens,  but 
placed  in  their  neighbourhood. 

The  power  of  fluttering  through  the  water  is  possessed  by  the 
Pectens.  [Conchifeba.] 

The  species  of  Lima  are  widely  distributed,  and  is  generally  found 
in  the  seas  of  warm  and  temperate  climates,  where  it  has  been  taken 
at  depths  ranging  from  the  surface  to  thirty  fathoms. 

Mr.  Garner  remarks  that  in  the  heart  of  Lima  there  are  two 
ventricles,  the  rectum  passing  between  them. 

Limatula  (S.  Wood)  and  Limcea  (Bronn)  are  sub-genera.  Woodward 
computes  the  recent  species  at  20,  and  the  fossil  at  200. 

L.  squamosa.  Shell  oval,  depressed,  clipped  as  it  were  anteriorly, 
white ;  ribs  squamous,  rough  as  a  file  ;  hinge  oblique,  margin  crenated. 
It  is  a  native  of  the  seas  of  America.  There  is  a  variety  which  has  the 
scales  less  numerous. 


Lima  squamosa. 


The  British  species  of  Lima  are — L.  subauriculata,  L.  Loscomlii,  and 
L.  hians. 

Spondylus. — Animal  oval,  oblong ;  the  borders  of  the  mantle  dis- 
united, thick,  and  furnished  with  many  rows  of  tentacular  cirrhi, 
many  of  which  are  truncated,  and  terminated  by  a  smooth  and  convex 
surface.  Mouth  oval,  furnished  with  great  cut  (decouples)  lips,  and 
on  each  side  with  a  pair  of  oblong  and  pointed  labial  palps.  Branchiae 
in  form  of  a  crescent,  and  formed  of  detached  filaments.  Foot  rudi- 
mentary, on  the  disc  of  which  a  club-shaped  pedicle  raises  itself.  Anus 
floating  behind  the  adductor  muscle  of  the  valves.  (Deshayes.) 

Shell  inequivalve,  adherent,  auriculated,  beset  with  spines  or 
rough ;  the  umbones  unequal ;  the  lower  valve  offering  an  external 
cardinal  facet  which  is  flattened  and  divided  by  a  furrow,  and  which 
increases  with  age.  Hinge  with  two  strong  teeth  in  each  valve,  and 
an  intermediate  fosset  for  the  ligament,  communicating  by  its  base 
with  the  external  furrow.  Ligament  internal,  the  ancient  remains  of 
which  show  themselves  externally  in  the  furrow.  (Lamarck.) 


Spondylus  ducalis  ;  internal  view  of  valves,  showing  hinge,  ligament,  muscu- 
lar impression,  &c.    a,  upper  valve  ;  b,  lower  valve. 

The  spines  with  which  the  Spondyli  are  armed,  in  some  instances 
very  long,  must  have  struck  everybody,  and  also  that  they  bristle  out 
on  eveiy  side  from  the  upper  valve.  The  lower  valve  is  attached,  and 
adheres  to  submerged  bodies  by  means  of  foliations.  If  the  whole 
lower  surface  adheres,  as  it  often  does,  not  a  spine  is  given  out  from 
the  lower  valve  ;  but  where  the  adhesion  takes  effect  towards  the 
anterior  part  of  the  lower  valve  only,  aa  is  very  frequently  the  case, 


especially  when  the  shell  is  affixed  among  the  branches  of  corals,  a 
favourite  locality  with  some  species,  the  foliations  are  confined  merely 
to  that  part  where  adhesion  is  required,  and  the  rest,  or  free  part  of 
the  valve,  is  as  profuse  of  spines  as  the  upper  valve  itself.  There 
are  two  points  to  be  gained,  support  or  adhesion,  and  defence ;  the 
first  is  of  primary  importance,  but  as  soon  as  that  is  safe,  all  the 
resources  of  the  animal  seem  to  be  turned  towards  its  defensive  and 
offensive  armour.  Thoso  fishes  which  browse  among  the  corals  are 
thus  deterred  from  injuring  the  living  fixture  which  has  there  taken 
up  its  abode.  A  very  fine  series  of  specimens  was  collected  with  a 
view  to  this  habit,  and  they  showed  not  only  the  power  which  the 
animal  had  of  secreting  the  proper  process  of  shell  according  to  the 
circumstances  required,  but  of  modifying  the  secretion  according  to 
the  exigencies  of  the  occasion. 


Spondylus  Americanus,  with  the  valves  closed;  the  umbones  towards  the 

spectator. 

But  there  is  another,  and  more  interesting  phenomenon,  well  dis- 
played in  one  of  the  species  of  this  genus.  Professor  Owen,  having  been 
It  d  to  reflect,  while  considering  the  U8es  of  the  camerated  part  of  the 
shell  of  Nautilus,  upon  the  degree  or  extent  of  that  structure  as 
possibly  dependent  upon  the  mode  of  growth  of  the  animal  and  its 
shell,  and  how  far  it  was  a  necessary  physical  consequence  of  the 
increase  and  change  of  position  of  the  animal,  independently  of  any 
special  purpose  served  by  the  forsaken  parts  or  chambers  of  the  shell, 
had  paid  attention  to  all  the  cases  that  had  come  under  his  observa- 
tion of  the  formation  of  chambers  in  shells,  by  the  secretion,  on  the 
part  of  the  animal,  of  a  nacreous  layer,  forming  a  new  basis  of  support 
to  the  soft  parts,  and  cutting  off  the  deserted  portion  of  the  shell 
from  the  chamber  of  occupation.  In  a  paper  on  the  '  Structure  of 
the  Water-Clam  '  (Spondylus  varius,  Brod.),  read  before  a  meeting  of  the 
Zoological  Society  of  London,  he  observes  that  it  is  well  known  that 
the  process  above  adverted  to  is  not  the  only  mode  adopted  to  suit 
the  shell  to  the  changing  form  and  bulk,  or  other  exigencies  of  its 
occupant.  Taking  the  genus  Magilus,  for  one  example,  the  Professor 
remarks  that  the  part  of  the  shell  from  which  the  body  gradually 
recedes  is  filled  up  by  the  continuous  compact  accretion  of  calcareous 
matter,  and  a  solid  massive  elongated  shell  is  thus  produced,  which 
would  be  a  great  incumberance  to  a  locomotive  mollusc,  but  is  of  no 
inconvenience  to  a  univalve  destined  by  nature  to  live  buried  in  a  mass 
of  lithophytous  coral. 

Other  instances  were  observed  in  Helix  decollata  and  in  the  chambers 
formed  in  Septaria.  Among  the  bivalves  the  Oslrece  not  unfrequently 
I  present  shallow  and  irregular  chambers  in  the  substance  of  the  shell, 
and  the  Etherim  have  vesicular  cavities  interposed  between  the  testa- 
ceous laminae  ;  but  the  most  constant  and  remarkable  example  of  the 
camerated  structure  of  the  shell  is  presented  by  the  large  Spondylus, 
or  Water-Clam,  above  named,  so  called  from  the  fluid  which  (until 
lost  by  slow  evaporation)  occupies  the  chambers,  and  which  is  visible 
in  the  last-formed  chamber  through  the  thin  semi-transparent  exposed 
septum. 

In  order  to  examine  this  camerated  structure,  and  more  especially 
to  see  how  it  was  modified  by  the  presence  and  progressive  change  of 
place  of  the  adductor  muscle,  he  had  a  fine  specimen  sawn  through 
vertically  and  lengthwise ;  it  measured  8  inches  in  length ;  the  sub- 
stance of  the  concave  valve,  which  was  2  J  inches  in  thickness  at  the 
thickest  part,  included  14  chambers  separated  from  each  other  by  very 
regularly  formed  and  stout  partitions,  composed,  as  in  other  chambered 
shells,  of  the  nacreous  portion  or  constituent  of  the  shell.  The  septa 
were  slightly  undulating  in  their  course,  but  presented  a  general  con 
cavity  towards  the  outlet  of  the  Bhell.  Not  any  of  these  partitions 
were  however  continued  freely  across  the  shell,  but  each  became  con- 
tinuous at  the  muscular  impression,  which  is  near  the  middle  of  the 
shell,  with  the  contiguous  septa.  In  general  also  the  septa  commenced 
singly  from  the  cardinal  or  upper  wall  of  the  valve,  and  divided  into 
two  when  about  one-fourth  of  the  way  towards  the  opposite  or  lower 
wall,  the  thickness  of  the  undivided  part  of  the  septum  being  equal 
to,  or  greater  than,  that  of  the  two  divisions  of  layers  into  which  it 
splits. 


PECTINIDili. 


PECTINID^. 


"  The  secreting  power  of  the  lower  lobo  of  tlio  mantlo  in  the  Spon- 
dylui,"  says  Professor  Owen  in  continuation,  "  is  greater  than  in  the 
upper ;  and  the  layers  of  nacre  which  are  successively  deposited  on 
the  cardinal  margin  push  forward  in  a  corresponding  degree  the  upper 
valve,  leaving  a  heel  or  umbo  behind  tho  hinge  of  the  lower  valvo, 
which,  from  the  inactivity  of  tho  secreting  surface  of  tho  upper  lobe 
of  the  mantle,  is  not  opposed  by  a  corresponding  umbo  in  the  upper 
valve. 

"  The  lamina),  which  are  deposited  in  a  continuous  series  of  super- 
imposed layers  at  the  hinge  of  tho  lower  valvo,  are  not  continued  in  a 
like  6tate  of  superposition  throughout ;  they  soon  separate  from  each 
other,  and  do  not  again  unito,  except  at  tho  space  corresponding  to  the 
adductor  muscle,  and  at  tho  circumferenco  of  the  valve. 

"  The  interspaces  of  these  successive  layers  of  the  growing  Spondylus 
cannot,  from  the  absenco  of  a  medium  of  intercommunication,  serve 
any  purpose  hydrostatically  with  reference  to  locomotion  ;  it  is  a  sin- 
gular fact  indeed  that  tho  Spondylus,  in  which  the  chambered  structure 
is  constant,  and  the  Ostrecr.  and  other  bivalves,  in  which  it  is  occa- 
sional, are  cemented  to  extraneous  bodies  by  the  outer  surface  of  the 
shell,  generally  by  the  concave  valvo ;  so  that  the  septa  must  be 
regarded  as  mere  dermal  exuvia;  still  left  adhering  to  the  animal,  to 
which,  as  a  motionless  bivalve,  they  are  no  incumbrance.  It  is  highly 
probable  that  all  the  chambers  are  originally  filled  with  fluid,  as  more 
or  less  is  found  in  the  outer  ones  of  the  specimens  brought  to  this 
country. 

"  In  the  Testaceous  Cephalopods  a  new  structure  is  added,  namely, 
tho  siphon,  whereby  the  exuvial  layers  of  the  old  shell  and  the  deserted 
chambers  are  converted  into  a  hydrostatic  instrument,  subservient  to 
the  locomotion  of  the  animal.  The  operation  of  the  siphon  and  chambers 
has  been  ably  explained  by  Dr.  Buckland  in  the  Nautilus,  where  the 
calcareous  inflexible  tube  protecting  the  membrauous  siphon  is  not 
continuous.  The  working  of  the  siphon  is  however  less  intelligible  in 
those  species  in  which  the  outer  calcareous  tube  is  continued  from 
chamber  to  chamber,  as  in  the  Svirulce,  Orthoceralilcs,  &c. ;  and  it  is 
with  respect  to  camerated  shells  of  this  kind  that  I  would  ask  how  far 
the  reasoning  suggested  by  the  chambers  in  the  Water-Spoudylus  may 
be  applicable  in  their  case,  and  whether  a  final  intention  can  be  clearly 
traced  beyond  the  diminutiou  of  specific  gravity  occasioned  by  a  large 
proportion  of  the  shell  being  converted  into  receptacles  of  gas ;  if 
indeed  we  have  sufficient  evidence  to  assume  that  they  do  not  contain 
a  denser  fluid,  like  the  Spondylus." 

The  cut  represents  a  section  of  a  very  old  individual  of  this  species, 
in  which  the  upper  valve  was  very  convex,  and  furnished  with  a  great 
number  of  septa. 


Section  of  Water-Spondylus  cut  longitudinally  through  both  valves,  which 
are  represented  as  closed. 

The  species  of  Spondylus  have  been  found  attached  to  rocks,  corals, 
other  shells,  &c,  at  depths  varying  from  the  surface  to  100  fathoms, 
in  the  seas  of  warm  aud  temperate  climates,  as  the  West  Indies,  the 
Canaries,  the  Mediterranean,  India,  Torres  Straits,  the  Pacific,  and 
West  America.  The  finest  and  most  beautiful  species  are  natives  of 
tropical  and  intertropical  localities. 

The  number  of  recent  species  is  about  30,  and  fossil  45.  The  latter 
are  found  in  the  Inferior  Oolite  and  Neocomian  Beds. 

Pedum,  Lamarck,  (sub-genus).  —  Animal  oval,  oblong,  flattened, 
having  the  lobes  of  the  mantle  open  throughout  their  circumference, 
thickened  on  their  edges,  and  furnished  on  this  part  with  many  rows 
of  tentacular  cirrhi,  and,  at  regular  distances,  tubercles  with  smooth 
surfaces.  A  pair  of  large  branchiae  descending  on  each  side  to  the 
edge  of  the  lower  border  of  the  mantle ;  abdominal  mass  small,  having 
anteriorly  aud  high  up  a  small  vermiform  foot,  and  at  its  base  a  silky 
byssus  of  some  size ;  mouth  oval,  having  on  each  side  a  pair  of  labial 
triangular  palps.  (Deshayes.) 

Shell  inequivalve,  subauriculate,  lower  valve  gaping;  umbones 
unequal  and  distant.  Hinge  toothless;  ligament  partly  external, 
inserted  in  au  elongated  canaliform  pit,  which  is  hollowed  out  in  the 
internal  wall  of  the  umbones.  Lower  valve  notched  near  its  posterior 
base.  (Lamarck.) 

P.  Spondyloideum  is  the  only  species.  The  shell  is  ovato-cuneiform, 
planulate ;  whitish  tinged  with  red  or  purplish,  especially  near  the 
umbones  ;  the  upper  valve  flat  and  striated  longitudinally ;  the  lower 
valve  largest,  with  the  lateral  edges  turned  up  and  raised  above  those 
of  the  upper  valve. 


Shell  of  Pedum  Spondyloideum. 


There  is  a  smaller  variety,  much  more  round,  aud  generally  more 
delicate. 

It  is  a  native  of  the  East  Indian  Seas  (Isle  of  France,  &c),  where  it 
is  fotind  half-imbedded  in  coral-reefs. 

Plicatula. — Shell  inequivalve,  inauriculate,  narrowed  towards  its 
base;  the  upper  border  rounded,  subplicated;  with  unequal  umbones, 
and  without  external  facets.  Hinge  with  two  strong  teeth  in  each 
valve.  A  fosset  between  the  cardinal  teeth,  receiving  the  ligament, 
which  is  entirely  internal.  (Lamarck.) 

The  species  inhabit  the  seas  of  warm  climates,  where  they  are 
found  adhering  to  stones,  shells,  and  other  submarine  bodies,  at  depths 
varying  from  four  to  eleveu  fathoms. 

Woodward  makes  the  number  of  recent  species  six,  and  fossil  forty. 


Shell  of  Plicatula.    a,  hinge  of  upper  valve. 


Ostrea  (Grypluea  (Lam.),  fossil  principally  ;  Exoyyra  (Say),  fossil 
only).  The  two  latter  genera  are  so  generally  established  in  fossil 
catalogues,  that  it  may  be  convenient  to  retain  their  names;  but  we 
agree  with  Mr.  G.  B.  Sowerby  aud  M.  Deshayes,  that,  physiologically 
considered,  they  ought  to  be  abandoned.  Mr.  Sowerby,  in  his  '  Genera,' 
remarks  that  the  particular  points  upon  which  Lamarck  depends  for 
his  distinction  between  the  Oysters  aud  Gryphcecc  are,  1st,  the  apparent 
regularity  of  the  latter ;  2nd,  their  being  scarcely  if  at  all  attached ; 
and  3rd,  the  generally  large,  involute,  spiral  umbo  of  the  lower  valve. 
To  the  first  Mr.  Sowerby  answers,  that  though  the  Gryphoxe  are  in 
general  apparently  more  regular  than  the  Ostrea;,  they  cannot  be  consi- 
dered as  regular  shells,  and  that  they  are  moreover  very  variable; 
secondly,  the  Gryphons,  as  well  as  all  other  Ostrea;  are  attached  by  the 
umbo  of  the  larger  and  concave  valve,  and  this  particularly  in  the 
young  state  (in  which  state  in  fact  it  is  impossible  to  distinguish 
between  one  and  the  other) ;  moreover  both  become  free  as  they 
advance  in  size ;  aud  if  the  Gryphcew  are  then  apparently  more  regular, 
it  is  because  in  their  young  state  they  have  lived  in  situations  where 
they  could  only  become  attached  to  small  regular  objects,  while  the 
Ostrcce,  having  lived  in  more  rugged  and  irregular  situations,  aud 
necessarily  remaining  attached  for  a  longer  time,  have  partaken  more  of 
the  irregularity  of  their  native  situation.  "  Indeed,"  adds  Mr.  Sotverby, 
"there  is  sufficient  evidence  that  an  oyster,  when  by  any  chance  it 
becomes  attached  to  a  small  smooth  object,  where  it  is  comparatively 
free,  becomes  also  regular  in  the  same  degree  :  thirdly,  we  cannot 
approve  of  the  term  spiral  as  at  any  time  applicable  to  the  umbo  of 
the  lower  valve  of  the  Gryphacc  ;  when  young,  it  is  not  involute;  and 
though  Lamarck  mentions  the  size  of  this  as  one  important  distin- 
guishing mark  of  his  genus,  he  gives  the  characters  of  several  species 
iu  which  this  part  is  small.  Another  circumstance  in  which  the 
Gryphcea  is  thought  to  differ  from  Ostrea  has  been  dwelt  upon  by  some, 
an  obscure  lobe  o*  sulcus  observable  on  the  right  side,  particularly 
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of  the  lower  valve ;  but  this  is  far  from  beiug  distinct  in  some 
species." 

But  if  the  generic  claims  of  Gryphma  be  untenable,  those  of  Exogyra, 
established  by  Say  for  the  reception  of  the  Grypheece,  whose  umbo, 
instead  of  rising  above  the  valves,  take  a  lateral  direction,  have  still 
less  foundation.  There  is  not,  says  Deshayes  in  conclusion,  a  single 
character  which  is  not  to  be  found  in  the  oysters,  and  sometimes  in 
the  varieties  of  the  same  species. 

The  species  of  Gryphceae  are  found  in  almost  all  the  strata  down  to 
the  lias  inclusive,  aud  consist  of  about  thirty-five  species. 

G.  angulata  is  recent. 


Gryplura  incuria  (Li.is). 

Exogyra  is  included  in  the  species  of  Gryphaas  noticed  in  the  List 
edition  of  Lamarck.  Von  l!uch  lias  recently  published  a  fine  species 
under  the  name  of  E.  polyyona,  from  Montan  (South  America),  where 
it  was  found  in  company  with  Pectens  by  M.  Alexandre  de  Humboldt. 


Exogyra  conica  (Upper  Grcensaud,  Gault,  Lower  Greensand,  Blackdown). 

The  generic  characters  of  Oslrea  are  as  follows :— Animal  oval, 
oblong,  flattened,  often  irregular;  lobes  of  the  mantle  thick  and 
fringed  on  the  borders,  separated  throughout  their  extent ;  no  foot  ; 
mouth  moderately  furnished  with  two  pair  of  elongated  lanceolate 
palps;  branchiae  large,  curved,  nearly  equal.  The  non-symmetrical 
heart  not  having  its  basis  upon  the  intestine,  which  last  terminates 
behind  the  adductor  muscle  by  an  anus  which  floats  between  the 
lobes  of  the  mantle.  (Deshayes.) 

Shell  adherent,  inequivalve,  irregular ;  umbones  distant,  and  be- 
coming very  irregular  as  the  animal  advances  in  age;  upper  valve 
smallest,  gradually  displacing  itself,  and  advancing  forwards  as  the 
animal  grows  older.  Hinge  toothless ;  ligament  demi-internal,  inserted 
in  the  cardinal  pit  of  the  valves ;  the  pit  of  the  lower  valve  increasing 
with  the  age  of  the  animal,  as  well  a3  the  umbo,  and  acquiring  some- 
times a  great  length. 

The  species  of  this  genus  are  distributed  very  widely,  and  prin- 
cipally in  the  seas  of  temperate  and  warm  climates :  no  species  appear 
to  have  been  met  with  in  the  Polar  Expeditions  very  far  north. 
Oysters  have  been  taken  on  gravel  and  sand,  in  aestuaries,  and  on  the 
sea-coast,  sometimes  attached  to  rocks,  trees,  &c,  at  depths  varying 
from  the  surface  to  17  fathoms.  In  the  British  Museum  there  is  a 
good-sized  crab,  on  the  back  and  claws  of  which  are  many  oysters. 
[Cancer.] 

The  True  Oysters  have  been  divided  into  two  groups,  which  may 
be  satisfactorily  used  by  zoologists  and  geologists  as  subdivisions  of 
this  numerous  genus. 

A.  True  Oysters  with  simple  or  undulated,  but  not  plaited 
valves. 

This  considerable  group,  which  consists  of  between  30  and  40 
recorded  species  (recent),  may  be  illustrated  by  the  well-known  Ostrea 
edulis,  or  Common  Edible  Oyster  of  the  European  seas. 

The  Edible  Oyster  is  the  Oslrea  and  Ostrcum  of  the  Romans ;  Ostrica 
of  the  Italians ;  Ostra  of  the  Spaniards ;  Auster  of  the  Germans ;  and 
Huitre  of  the  French. 

"  The  Ostrea  edulis,"  says  Professor  E.  Forbes,  in  the  '  History  of 
British  Mollusca,'  "  may  be  said  to  have  its  capital  in  Britain,  for 
though  found  elsewhere  on  the  coasts  of  Europe,  both  northward  and 
southward,  in  no  part  of  them  does  it  attain  such  perfection  as  in 
our  seas,  through  which  it  is  generally  distributed,  sparingly  in  some 
places,  abundantly  and  in  gregarious  assemblages  in  others,  chiefly 
inhabiting  the  laminarian  and  coralline  zones.    The  ancient  Romans 


valued  our  native  oysters  even  as  we  do  now,  and  must  have  held 
them  in  higher  estimation  than  those  of  Italian  shores,  or  they 
would  not  have  brought  them  so  far  for  their  luxurious  feasts. 
Juvenal  records  the  exquisite  taste  of  the  epicure  : — 

" '  Who, 

At  the  first  bite,  each  oyster's  birthplace  knew; 
Whether  a  Lucrine  or  Circrcan  he'd  bitten, 
Or  one  from  Itutupinian  deeps  in  Britain.' 

•'  '  Circajis  nata  forent,  an 
Lucrinum  ad  saxum,  Rutupinove  edita  fundo 
Ostrea,  callcbat  priino  deprendere  morsu.'  " 

(Juvenal,  '  Sat.'  I.,  iv.  140.) 

Property  necessarily  exposed,  as  these  valuable  oyster-beds  must 
be,  required  the  protection  of  the  legislature.  (Stat.  31  George  III., 
c.  51  ;  48  George  III.,  c.  144  ;  and  7  and  8  George  IV.,  c.  29).  By  the 
last-named  statute  (which  repeals  31  George  III.,  c.  51),  sec.  36,  stealing 
of  oysters  or  oyster-brood  from  any  oyster-bed,  laying,  or  fishery,  is 
larceny,  and  the  offender  upon  conviction  shall  be  punished  accord- 
ingly. Moreover,  if  any  person  shall  unlawfully  and  wilfully  use  any 
dredge,  net,  &c.  for  the  purpose  of  taking  oysters  or  oyster-brood, 
within  the  limits  of  any  oyster-bed  or  fishery,  every  such  person  shall 
be  deemed  guilty  of  a  misdemeanour,  and  upon  being  convicted 
thereof,  shall  be  punished  by  fine  or  imprisonment,  or  both,  such  fine 
not  to  exceed  20/.,  and  such  imprisonment  not  to  exceed  three  calendar 
months.  The  statute  contains  a  provision  that  the  catching  floating 
fish  with  any  net,  instrument,  or  engine  adapted  for  catching  such 
fish,  withiu  the  limits  of  any  oyster- fishery,  shall  not  bring  the  fisher 
within  the  penalties  of  the  Act.    [Oyster,  in  Arts  and  Sc.  Div.] 

The  bill  for  the  protection  of  the  oyster-fisheries  in  Scotland 
provides  that  any  person  in  Scotland  knowingly  stealing  oysters  from 
a  bed,  laying,  or  fishery,  which  is  sufficiently  marked  as  the  property 
of  other  persons,  shall  be  deemed  guilty  of  theft,  and  punished 
accordingly;  and  that  any  person  using  any  net,  dredge,  or  other 
instrument,  withiu  the  limits  of  such  oystt-r-fishery,  for  the  purpose 
of  taking  oysters,  although  none  be  actually  taken,  shall  be  deemed 
guilty  of  an  attempt  to  commit  theft,  and  be  liable  to  fine  or 
imprisonment,  the  fine  not  to  exceed  20/.,  and  the  imprisonment  not 
three  months,  with  a  clause  that  nothing  in  the  act  shall  prevent 
persons  from  catching  floating-fish  in  an  oyster-fishery  with  instru- 
ments adapted  for  taking  floating-fish  only. 

B.  True  Oysters,  with  the  borders  of  their  valves  distinctly 
plaited. 

Of  this  group,  consisting  of  more  than  30  recorded  species  (resent), 
0.  Crista  Galli,  the  Cockscomb  Oyster,  will  serve  as  an  example. 
It  has  a  shell  varying  in  form  according  to  the  bodies  to  which  it 
adheres,  but  generally  somewhat  rounded,  very  much  plaited,  the  plaits 


Cockscomb  Oyster  [Ostrea  Crista  Galli). 
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longitudinal  and  angulated  ;  internal  border  rough  ;  externally  violet, 
purplish,  or  reddish-white.  Tho  shell  externally  has  subgranulous 
strite,  and  subtubular  scalos.  It  is  found  in  tho  Eattt  Indian  Seas. 

Tho  number  of  recent  spocios  of  Ostrca  is  CO,  and  of  fossil  200. 
(Woodward.) 

Placuna  (Brug.). — Animal  very  much  comprcssod.  Shell  free, 
irregular,  very  much  flattened ;  valves  delicato  and  almost  translucid, 
quite  translucid  in  somo  species,  nearly  equal,  and  subcquiluteral ; 
hinge  internal,  offering  on  one  valve  two  longitudinal,  trenchant,  rib-  J 
like  elevations,  converging  at  the  summit,  and  on  tho  other  two 
furrows,  corresponding  to  those  ribs,  and  giving  attachment  to  the 
ligament ;  muscular  impression  subcentral  and  rather  small.  (Rang.)  I 

The  species  now  known  are  from  tho  East  Indian  and  lied  Seas,  j 
and  havo  been  taken  on  sandy  bottoms. 

M.  Deshayes  remarks  that  the  animal  is  not  known,  but  that  he  ia 
convinced  that  it  has  a  great  analogy  to  that  of  Anomia. 

The  number  of  species  recorded  in  the  list  of  M.  Deshayes  is  three 
living  and  one  fossil  (tertiary).  Of  the  living  species,  P.  papyracea 
is  noted  as  both  living  and  fossil  (tertiary).  Four  species  aro  enume- 
rated in  the  last  edition  of  Lamarck  as  they  were  in  the  first ;  but 
the  fourth,  P.  pectinoides  (fossil),  is  considered  to  have  all  the  cha- 
racters of  Plicatula,  and  is  therefore  removed  by  M.  Deshayes  to  that 
genus.  Mr.  G.  B.  Sowerby  had  previously  given  a  similar  opinion. 
The  species  best  known  are,  P.  Placenta,  vulgarly  known  as  tho 
Chinese  Window-Oyster,  the  valves  of  which  are  sufficiently  delicato 
to  transmit  light ;  and  P.  Sella,  known  to  collectors  as  the  Saddle- 
Oyster  (from  Tranquebar,  &c). 

P.  Placenta  has  the  shell  suborbicular,  flat,  pellucid,  white,  with 
longitudinal  subdecussate  striae.  It  is  found  in  the  East  Indian  Seas. 


Placuna  Placenta. 


A  nomia  (Brug.). — Animal  very  much  compressed,  having  the  borders 
of  the  mantle  delicate,  and  furnished  externally  with  a  row  of  tentacu- 
lar filaments.  Foot  rudimentary ;  adductor  muscle  divided  into  three 
branches,  the  largest  of  which  passes  by  a  notch  in  the  lower  valve  in 
order  to  attach  itself  to  an  opercular  stony  or  corneous  piece  fixed  to 
marine  bodies.  Shell  adherent  by  its  opercular  piece,  inequivalve, 
inequilateral,  irregular,  delicate,  and  often  translucid;  the  fixed  valve 
most  flattened,  having  a  round  or  oblong  notch  near  the  umbo  for  the 
reception  of  the  opercular  piece  ;  the  other  larger  and  more  concave ; 
both  joined  by  a  short  and  thick  ligament ;  muscular  impression  sepa- 
rated into  three  portions.  (Rang.) 
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The  recorded  species  arc  generally  quoted  an  corning  from  the 
European  seas  and  tho  Atlantic  (Jean.  The  depths  at  which  they 
havo  been  taken  aro  stated  to  vary  from  the  surface  to  100  fathom*, 
adhering  to  oysters,  and  other  shells,  rock",  &c. 

The  species  are  not  very  numerous;  and  perhaps  more  are  recorded 
than  actually  exist  ;  for  the  shell  will  take  upon  itself  the  regularitieH 
or  irregularities  of  the  body  to  whieh  it  is  attached.  Thus,  on  a 
I'octon,  an  individual  will  become  striated  like  that  I'ecten  through 
both  valves,  when  another  of  tho  same  species  is  smooth  if  adherent 
to  a  comparatively  smooth  body.  M.  Rang  observed  this  frequently 
on  tho  shores  of  the  Mediterranean;  ami  both  Mr.  O.  B.  Sowerby  and 
M.  Deshayes  make  the  same  observation. 

There  are  20  recent  and  30  fossil  species.  The  fossils  are  found 
in  the  Crag  and  London  Clay,  in  the  marine  formations  above  the 
Chalk  in  France,  and  as  low  down  as  the  Oolite. 

A.  Ephippium.  Shell  suborbiculate,  rugoso-plicate,  waved,  plana- 
late,  with  an  oval  foramen,  whitish  or  yellowish,  often  reddish-yellow, 
below.  One  of  tho  largest  species.  It  is  found  in  the  British  Channel, 
the  Mediterranean  Son,  and  Atlantic  Ocean. 


Anomia  Ephippium, 
a,  valves  closed  ;  b,  open  to  show  tuc  hinge ;  c,  hinge  of  attached  valve  with, 
out  the  bony  appendage. 


Bony  appendage  of  Anomia  Ephippium  adhering  to  the  rock. 
a,  the  bony  part  that  goes  through  the  opening  of  the  shell ;  6,  the  surface 
which  is  attached  to  external  objects. 

M.  De  Blainville  records  a  species,  Anomia  squamata,  which  has  not 
this  bony  appendage,  and  which  he  says  is  affixed  by  fhe  valve  itself. 
This  so-called  species,  however,  which  should  be  Sqtiamula,  is  in  Mr. 
G.  B.  Sowerby's  opinion  nothing  more  than  A.  Ephippium  in  a  very 
young  state  before  the  appendage  is  ossified. 


Anomia  squamata. 


Placunanomia  of  Broderip  has  the  following  generic  character : — 
Animal  probably  intermediate  between  that  of  Placuna  and  Anomia, 
Shell  adherent,  subequivalve,  irregular,  flattened,  plaited  towards 
the  margin,  vitreous  internally.  Hinge  internal,  with  two  elongated, 
thick,  subcurved,  divaricated  teeth  converging  at  the  base  in  the  lower 
valve,  and  two  ligamentiferous  furrows  opposite  in  the  upper  valve. 
Lower  valve  superficially  fissured  externally  towards  the  hinge,  the 
subosseous  organ  of  adhesion  inserted  between  the  iaminje  of  the 
shell,  and  filling  the  fissure  externally.  Muscular  impression  in  each 
valve  subcentral.  In  the  upper  valve  the  impression  of  the  organ  of 
adhesion  is  superadded. 

This  sub-genus  partakes  of  the  characters  of  the  genera  Ostrea, 
Plicatula,  Placuna,  and  Anomia.  It  may  be  regarded  as  the  con- 
necting link  between  the  two  latter.  With  an  arrangement  of  the 
hinge  approaching  very  nearly  to  that  of  Placuna,  it  has  the  dis- 
tinguishing organisation  of  Anomia,  while  the  external  appearance  of 
the  shell,  especially  if  viewed  in  situ,  bears  the  strongest  resemblance 
to  Plicatula,  or  some  of  the  plicated  Oysters.  The  organ  of  adhesion, 
which  in  its  bony  character  (for  it  is  more  bony  than  shelly)  resembles 
that  of  Anomia,  does  not  perforate  the  lower  valve  directly,  but  is 
inserted  between  the  laminae  of  the  internal  surface  of  the  lower 
valve  above  the  muscular  impression  and  below  the  hinge,  and  passes 
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out  into  an  external,  irregular  somewhat  longitudinal  superficial 
fissure,  or  cicatrix,  which  is  narrowest  at  the  hinge  margin,  and  which 
it  entirely  fills  to  a  level  with  the  surrounding  surface  of  the  shell. 
(Broderip,  '  Zool.  Proc.,'  February  1832.) 

The  species  of  this  genus  are  widely  diffused,  and  inhabit  the  seas 
of  warm  climates  in  both  hemispheres.  Mr.  Broderip  has  described 
four  ('Zool.  Proc'  andMiiller's  '  Synopsis') brought  to  this  country  by 
Mr.  Cuming  from  the  West  Indies,  Central  America,  and  other  western 
localities.  They  were  dredged  from  sandy  mud  and  muddy  bottoms, 
adhering  to  bivalve  shells,  dead  and  living,  and  dead  coral,  at  depths  j 
of  6,  11,  and  17  fathoms;  of  these  Placuna  echinata  wears  something 
of  the  appearance  of  the  short-spined  Spondyli.  Besides  the  species 
above  alluded  to,  Mr.  Broderip  states  that  Mr.  Sowerby  furnished  him 
with  an  odd  valve  of  a  large  species  from  Luconia,  which  was  beauti- 
fully iridescent  internally ;  but  as  it  was  believed  that  this  was  iden- 
tical with  the  fine  shell  sold  by  him  to  the  British  Museum,  Mr.  Broderip 
left  the  description  of  it  to  the  officers  of  that  establishment.  Mr. 
Sowerby  had  some  other  odd  valves,  which  Mr.  Broderip  thought 
might  prove  new,  and  the  latter  possessed  two  or  three  specimens 
adhering  to  Spondyli,  from  an  unknown  locality ;  but  they  appeared 
to  be  young. 

M.  Deshayes  remarks  that  this  genus  establishes  the  passage  between 
Placuna  and  Anomia,  and  that  it  shows  that  the  V-shaped^  tooth  of 
Placuna  is  only  an  extreme  modification  of  the  large  callosity  of  the 
Anomiw;  he  adds  that  a  fossil  shell  found  in  Egypt,  and  which  has 
been  taken  for  a  Placuna,  is  a  new  stop,  as  regards  the  hinge,  between 
the  Anomia!  and  Placunce. 

P.  Cumingii  (Brod.)  has  the  shell  subround,  obscurely  silvered, 
white,  flattened  ;  margin  plaited,  the  plaits  very  large  ;  length  2  i  inches, 
breadth  7-10ths  of  an  inch  ;  height  2\  inches. 

It  inhabits  the  shores  of  Central  America  (Gulf  of  Dulce,  Province 
of  Costa  Rica)  ;  dredged  from  a  muddy  bottom,  at  the  depth  of 
11  fathoms,  attached  to  dead  bivalve  shells  and  dead  coral. 

a 


Piaeunanomia  Cfiimingii. 
a,  internal  appearance  of  the  organ  of  adhesion  ;  b,  the  same  seen  externally. 

PECTUNCULUS.  [Polyodonta.] 

PEDALIACE^E,  a  natural  order  of  Monopetalous  Exogenous  Plants, 
very  nearly  rejated  to  Vcrbenacew,  having  like  it  irregular  and  usually 
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JPedaUaccce. 

A  shoot  of  Joseph'mia  imperatricit  in  flower.  1,  the  corolla  laid  open;  2,  {', 
pistil ;  3,  the  ripe  fruit ;  4,  a  transverse  section  of  the  latter. 


didynamous  flowers  and  a  fow-seeded  2-  or  4-celled  fruit ;  but  differing 
in  having  the  radicle  directed  towards  the  base  instead  of  the  apex  of 
the  fruit.  From  Bignoniacece,  with  which  they  are  more  generally 
compared,  their  wingless  seeds  offer  the  principal  distinction.  They 
are  all  exotic  tropical  herbaceous  plants,  with  opposite  leaves  and 
axillary  flowers,  and  are  of  little  known  use,  with  the  exception  of 
the  genus  Scsamum,  whose  seeds  afford  a  bland  oil  not  inferior,  when 
fresh,  to  that  of  the. olive.  [Sesamum.] 

Uncaria  procumbens,  the  Grapple  Plant  of  the  Cape  of  Good  Hope, 
has  the  fruit  covered  with  curved  spines,  which  lay  hold  of  the  clothes 
of  travellers.  The  horns  of  Martynia  proboscidea  do  the  same,  and 
are  called  in  Italy  the  Testa  di  Quaglia  (Quail's  Head).  The  order 
contains  14  genera  and  about  25  species. 

PEDETES.  [MuEiDiE.] 

PEDIASTRUM.  [Dksmidiejs.] 

PEDICEL.  [Peduncle.] 

PBDICELLAKIA,  the  name  given  by  Miiller  to  little  pincer-shaped 
bodies  found  on  the  surface  of  many  species  of  star-fishes  and.  sea- 
urchins.  When  seen  on  the  surface  of  the  dried  specimens  they  appear 
like  little  cleft  spines.  In  [/raster  rubens,  according  to  Dr.  Sharpey, 
they  cover  the  surface  generally,  and  are  more  numerous  round  the 
Bpines.  Each  one  of  these  little  bodies  consists  of  a  soft  s:em,  which 
bears  on  its  summit  a  little  forceps  of  calcareous  matter.  If  anything 
is  introduced  between  the  blades  of  these  forceps  when  the  animal  is 
alive,  it  is  instantly  grasped  with  considerable  force.  Those  ou  the 
body  and  upper  spines  differ  in  shape  from  those  on  the  spines  imme- 
diately bordering  the  avenues.  When  the  star-fish  is  living  the  blades 
of  the  forceps  are  in  continual  activity,  but  when  cut  off  they  seem  to 
loso  that  power.  These  bodies  have  been  observed  by  Sars  in  Echinus 
sphcera,  and  he  describes  three  species — P.  iridens,  P.  triphylla,  and 
P.  glob  if  era. 

The  question  of  the  nature  of  these  bodies  has  been  often  agitated. 
Whilst  Miiller  and  others  have  considered  them  to  be  parasitic  animals, 
Oken,  Sharpey,  and  Sars  regard  them  as  organs  of  the  animal.  Sars 
assigns  the  following  reasons  for  his  belief : — 

1.  The  Pedicellarke  are  found  in  the  same  species  of  Echinodermata 
under  all  circumstances,  which  would  not  be  the  case  if  they  were 
parasitical  animals. 

2.  The  structure  of  the  calcareous  forceps  and  stems  to  which  they 
are  attached,  bear  structurally  a  greater  resemblance  to  the  spines  of 
the  Echinodermata  than  to  other  structures. 

3.  The  Pedicellaria:  have  a  vital  connection  with  the  skin  and  shell 
of  the  Echinus.  The  stem  of  the  Pedicellaria  ia  attached  to  a  knob 
of  the  shell  of  the  Echinus,  on  which  it  moves. 

4.  Sars  states  that  when  a  single  Pedicellaria  is  irritated,  the  rest 
are  inclined  towards  it. 

Although  Professor  E.  Forbes  states  that  he  was  not  able  to  confirm 
Sars's  observation  on  the  two  last  points,  he  was  nevertheless  inclined 
to  adopt  the  opinion  that  they  were  peculiar  organs  of  the  Echino- 
dermata,  rather  than  parasitic  animals. 

(E.  Forbes,  British  Star-Fishes.) 

PEDICULA'RIS  (from  the  Latin  word  Pediculus,  a  louse,  from  its 
supposed  quality  of  making  sheep  that  feed  upon  it  lousy),  a  genus 
of  Plants  belonging  to  the  natural  order  Scrophulariacece.  It  has  an 
inflated  5-toothed  calyx,  a  ringent  corolla,  with  the  upper  lip  laterally 
compressed,  the  lower  plane,  3-lobed ;  the  capsules  are  acute  and 
compressed;  the  seeds  numerous  and  angular.  The  species  are 
usually  simple  herbs.  The  flowers  sessile,  disposed  in  dense  terminal 
interrupted  spikes. 

P.  palustris,  Marsh  Louse-Wort,  has  a  solitary  erect  stem,  branched 
throughout,  piunatifid  leaves,  with  oblong  blunt-lobed  segments  ;  an 
ovate  pubescent  2-lobed  calyx,  the  lobes  incise,  dentate,  crisped.  The 
upper  lip  of  the  corolla  has  a  short  truncate  beak,  with  a  triangular 
tooth  on  each  side.  The  flower  is  large  and  crimson,  varying  to  white. 
It  is  found  in  marshes  and  wet  meadows,  particularly  in  the  north  of 
England,  and  is  said  to  be  injurious  and  disagreeable  to  cattle.  This 
is  the  Pedicularis  Herba  of  Columella,  vi.  30,  and  of  Scribonius 
Largus. 

P.  sylvatica,  Wood  Louse-Wort,  has  a  stem  branched  at  the  base, 
erect,  the  branches  long,  spreading,  and  prostrate  ;  the  leaves  pinnatifid, 
leaflets  ovate  and  deeply  toothed.  The  upper  lip  of  the  corolla  as  in 
the  last  species,  the  flower  large  and  rose-coloured.  It  is  found  on 
wet,  heathy,  and  rather  hilly  grounds  in  Siberia,  Europe,  and  Great 
Britain.  The  expressed  juice  of  the  herb,  or  a  decoction,  has  been 
used  with  advantage  as  an  injection  in  serous  ulcers.  It  is  injurious 
to  the  sheep  that  feed  on  it.  There  are  75  other  species  of  Pedicularis 
enumerated,  none  of  which  are  British,  or  applicable  to  any  useful 
purpose.    They  are  found  chiefly  in  Europe  and  Northern  Asia. 

(Babington,  Manual  of  British  Botany.) 

PEDI'CULUS  (Linnaeus),  a  genus  of  Insects  belonging  to  the  order 
Aptcra.  These  insects,  commonly  called  Lice,  form  the  order  Anoplura 
of  Dr.  Leach,  and  Parasita  of  Latreille.  [Anoplura.]  Latreille  thus 
characterises  this  order  of  insects  : — Their  body  is  flattened,  nearly 
diaphanous,  and  divided  into  11  or  12  distinct  segments,  of  which 

!  three  belong  to  the  trunk  (or  thorax),  each  bearing  one  pair  of  legs. 
The  first  of  these  segments  frequently  forms  a  sort  of  thorax  (or 
rather  prothorax).    The  stigmata  are  very  distinct.    The  antennae  are 

[  short,  equal,  composed  of  five  joints,  and  frequently  inserted  in  a 
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notch.  There  aro  ono  or  two  small  ocelli  on  each  side  of  tho  head. 
Tho  legs  aro  short,  and  terminated  by  stout  claws,  or  two  opposing 
hooks,  which  onable  theso  animals  to  cling  witli  great  facility  to  tho 
hairs  of  quadrupeds  or  tho  feathers  of  birds,  whoso  blood  they  suck, 
and  on  whose  body  they  propagate  and  pass  their  lives.  Thoy  attach 
their  ova  to  these  cutaneous  appendages,  and  multiply  excessively,  ono 
generation  succeeding  another  with  great  rapidity.  Particular  and 
unknown  causes  facilitate  their  increase  to  an  astonishing  degree,  the 
P.  humanus,  under  such  circumstance?,  producing  in  man  what  is 
termed  tho  1  morbus  pediculosus.'    Their  movements  are  slow. 

Three  species  of  Lice  aro  said  to  infest  tho  human  subject — the 
P.  humanus,  which  inhabits  tho  bodies  and  garments,  and  is  known 
by  the  name  of  the  Body-Louse ;  the  P.  ccrvicalis,  or  P.  humanus 
capitis  of  De  Qeer,  which  inhabits  tho  head  of  man,  and  particularly 
children ;  and  lastly,  the  P.  pubis  of  Linnaeus,  which  constitutes 
Leach's  genus  Phthirus.  This  species  inhabits  the  eyebrows,  &c,  and 
is  commonly  known  by  the  name  Crab-Louse. 

The  following  are  the  principal  genera  into  which  the  Pcdiculi  arc 
divided  : — 

In  Pediculus  proper  the  mouth,  which  is  in  tho  form  of  a  snout, 
consists  of  a  very  small  tubular  mammilla  situated  at  the  anterior 
extremity  of  the  head;  the  tarsi  are  composed  each  of  a  joint  almost 
equal  in  size  to  the  tibia,  and  terminated  by  a  strong  claw,  which 
folds  over  a  projection,  and  fulfils  the  function  of  a  forceps ;  the 
thorax  is  composed  of  three  distinct  equal  segments.  The  P.  humanus 
and  P.  ccrvicalis  belong  to  this  genus. 

The  genus  Phthirus  differs  from  Pediculus  in  having  the  body  wide 
and  rounded,  the  thorax  very  short  and  confounded  with  the  body  : 
the  anterior  feet  are  simple,  and  the  two  hinder  pairs  are  didactyle. 

The  Pediculus  of  the  Hog  has  the  thorax  narrow  and  distinct  from 
the  abdomen,  which  is  very  broad ;  it  constitutes,  according  to  Leach, 
the  genus  Jla-matopinus. 

The  Nirmi  (Nirmus  of  Hermann,  Leach,  &c,  and  Ricinus  of  De 
Geer)  have  the  mouth  situated  beneath  the  head,  and  composed  of 
two  lips  and  two  hook  like  mandibles ;  their  tarsi  are  very  distinct, 
and  terminated  each  by  two  equal  hooks.  Latreille  says  that  the 
species  of  this  group,  with  one  exception,  that  of  the  dog,  are  exclu- 
sively confined  to  birds. 

PEDILANTHUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Euphorbiacea;.  It  has  a  common  slipper-shaped  involucre.  The  male 
flowers  several  in  the  circumference.  Pedicels  bracteolate,  each  arti- 
culated with  a  naked  anther.  Femalo  flowers  one  in  tho  centre. 
Calyx  wanting;  style  1 ;  stigmas  3  ;  capsules  3-coccus. 

P.  tilhymaloidcs,  Jew-Bush,  is  fouud  in  various  parts  of  the  West 
Indies  in  stony  bushy  places,  near  the  coast.  It  is  a  shrub  throwing 
out  runners,  erect,  about  six  feet  high,  abounding  in  white  bitter  milk. 
The  stems  are  numerous,  weak,  soft,  as  thick  as  the  finger ;  when  old 
cinereous,  when  young  green.  The  leaves  are  ovate,  obtuse,  or  acute ; 
coriaceous,  entire,  alternate,  stalked,  distichous,  when  young  downy 
on  each  side,  and  wavy  at  the  edges,  becoming  at  last  quite  smooth 
and  flat.  Peduncles  1-flowered,  short,  clustered  about  the  extremities 
of  the  branches.  Involucre  slipper-shaped,  bright-red  with  a  green 
back.  The  practitioners  of  Curacoa  give  a  decoction  of  the  whole 
plant,  especially  of  the  stem,  as  the  ordinary  beverage,  and  in  large 
doses  in  some  diseases.    The  root  is  emetic. 

(Lindley,  Vegetable  Kingdom  ;  Lindley,  Flora  Medica.) 

PE'DlPES  (Adanson),  the  name  for  a  genus  of  Turbinated  Mollusca 
belonging  to  the  family  Auriculacca  of  M.  De  Blainville  and  Colimacea 
of  Lamarck. 

PEDUM.  [Pectinidje.] 

PEDUNCLE,  the  stalk  of  the  flower  in  Plants.  The  secondary 
stalks  are  called  Pedicels. 

PEEWIT.  [CHARADRIAD2E.] 

PE'GANUM,  from  Tlriyavoy,  the  Greek  name  of  Rue,  of  which  three 
kinds  are  described  by  Dioscorides — the  Garden,  the  Mountain,  and 
the  Wild.  The  last  is  said  to  be  called  Moly  in  Cappadocia  aud 
Galatia,  and  by  some  Harmala.  It  is  remarkable  that  even  in  the 
present  day  a  plant  is  found  in  the  north  of  India,  the  Punjab,  and 
Cabul,  which  is  called  Hoormul  by  the  natives  of  the  above  coun- 
tries, and  sometimes  distinguished  in  India  by  the  name  of  Lahoovee- 
Hoormul,  indicating  that  it  was  introduced  from  the  direction  of 
Lahore.  The  Persian  works  on  Materia  Medica  in  use  in  India  give 
Molee  as  its  Greek  name,  according  to  Dr.  Royle  (' Illustr.,'  p.  155). 
It  is  interesting  to  find  that  the  plant  to  which  these  names  are 
assigned  by  the  natives  of  the  country  is  the  Peganum  Harmala  of 
botanists,  a  fact  which  shows  that  the  investigations  of  the  AVest  had 
arrived  at  the  same  conclusion  as  those  in  the  East  respecting  the 
plant  alluded  to  by  Grecian  authors  ;  and  this  enables  us  to  put  more 
faith  in  the  results  of  such  investigations  than  is  sometimes  done. 
The  plant,  which  is  called  Syrian  Rue  in  gardens,  belongs  to  the 
natural  family  of  Rutacea?,  and  is  of  easy  culture  in  any  light  soil. 
The  seeds,  which  were  formerly  in  use  in  medicine  in  Europe,  still  are 
bo  in  the  East,  but  ore  not  possessed  of  any  peculiar  or  very  active 
properties. 

PE'KEA,  a  genus  of  Plants  inhabiting  Guyana,  and  ftirnishiug  the 
Saouari  or  Sawarra  Nuts  of  the  shops,  a  very  different  fruit  from  that 
to  which  the  name  of  Saouari  is  given  iu  Guyana.  Pckca  comprehends 
two  species, the  P.  butyrosa  aud  P.  tuberculosa:  the  former  is  unknown 
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in  this  country;  tho  latter,  which  yields  tho  fruit  in  question,  is  a 
very  largo  tree  inhabiting  the  woods  of  Guyana,  where  it  is  called  Tata- 
youba  by  the  Garipou  Indians.  It  has  opposite  digitate  leave*,  whoso 
leaflets  aro  oval,  smooth  on  the  upper  side,  but  white  with  down 
beneath  ;  tho  terminal  leaflet  is  mid  to  bo  8  inches  long  by  3£  inches 
in  breadth,  while  those  at  the  sides  are  much  smaller.  The  flowers 
are  unknown.  The  fruit  consists  of  greenish  compressed  drupes, 
which  adhere  around  a  common  centre,  and  contain  a  single  seed  of 
large  size,  covered  with  a  brownish  rugged  woody  shell,  and  containing 
a  kernel  of  a  soft  consistence,  and  of  the  most  delicate  buttery-quality. 
It  is  by  far  tho  best  of  the  South  American  nuts  that  are  brought  to 
England,  and  much  superior  to  our  own  walnuts,  almonds,  and  filberts ; 
but  it  is  scarce  and  dear  in  most  season*. 


Pckca  tuberculosa. 


PEKTOLITE,  a  Mineral  occurring  in  spheroidal  masses  which  have 
a  radiating  fibrous  structure.  Its  colour  is  grayish.  Hardness  4  0  to 
5-0.  Lustre  pearly.  It  is  nearly  opaque.  Specific  gravity  2-69.  It  is 
found  in  large  masses  on  Monte  Baldo  in  the  Southern  Tyrol,  and  at 
Monzoni  iu  the  Fassa-thal.    Its  analysis  by  Von  Kobell  afforded — 


Silica   51-30 

Lime   3377 

Soda   S-26 

Potash   1-57 

Alumina  and  Oxide  of  Iron  ....  0'90 

Water   389 
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PELAGIA.    [MiLLEPORnxE ;  Acalefh2e.] 


PE'LAGUS,  De  Montfort,  a  genus  of  Ammonites. 
PE'LAMYS.  [Htdridj3.] 

PELARGO'NIUM  is  the  name  given  by  botanists  to  the  gaily 
painted  flowers  which  are  usually  called  Geraniums  in  our  greenhouses. 
The  latter  differ  obviously  from  Pelargonium  in  having  regular  flowers, 
and  in  being  herbaceous  plauts,  while  the  genus  in  question  consists 
almost  entirely  of  shrubs  with  flowers  as  irregular  as  those  of  the 
Pansy.  There  is  a  large  number  of  genuine  species  of  this  genus, 
chiefly  inhabiting  the  Cape  of  Good  Hope  ;  and  as  these  iutermix  very 
readily,  producing  in  great  abundance  shrubs  which  are  capable  of 
being  perpetuated  by  cuttings,  a  prodigious  number  of  spurious  species, 
as  well  as  acknowledged  varieties,  have  found  their  way  into  the 
writings  of  systematic  botanists.  For  example,  De  Candolle  enume- 
rates 369  supposed  species,  of  which  at  least  one-half  are  of  artificial 
origin.  While  however  science  has  been  embarrassed  by  this  facility 
of  cross-breeding,  the  gardens  have  been  enriched  by  crowds  of  the 
most  beautiful  objects,  iu  which  the  features  of  their  savage  progenitors 


247 


PELEA. 


PELECANID^E. 


248 


can  no  longer  be  recognised  ;  and  it  is  probable  that  of  all  the  flowers 
which  have  been  acted  upon  by  the  hand  of  man,  the  Pelargonium  is 
that  in  which  the  result  has  been  most  striking. 

By  care  and  attention  to  a  few  simple  points  of  practice  these  plants 
may  be  cultivated  and  multiplied  by  any  one  who  has  a  greenhouse, 
and  hence  they  have  become  universal  favourites.  These  points  are 
the  following,  namely: — 1,  water;  2,  warmth;  3,  a  gentle  bottom 
heat ;  4,  abundance  of  air ;  5,  as  much  light  as  the  leaves  will  bear  ; 
and  6,  a  rich  soil  during  the  season  of  growth  ;  and  a  cool  atmosphere, 
less  water,  abundance  of  light,  and  close  pruning  afterwards. 

PELEA.  [ANTiLorEiB.] 

PELECA'NIDvE,  a  family  of  Natatorcs,  or  Swimming  Birds. 

The  genus  Pclccanus  of  Linnscus,  placed  in  the  '  Systema  Naturoo ' 
between  Diomedca  and  Plotus,  contains  tho  True  Pelicans  (Pclecanus 
Onocrotalus),  the  Frigate  Bird  or  Man-of-War  Bird  (Tacky petes),  under 
the  designation  of  P.  aquilus,  the  Cormorants  (P.  Carlo  and  P.  Graculus), 
and  the  Solan  Goose  and  Boobies. 

The  Totipalmes  of  Cuvier  (comprising  those  Palmipedes  which  have 
the  hind  toe  united  with  the  others  in  a  single  membrane,  perch  on 
trees,  are  good  fliers,  and  have  short  legs),  consist,  of  the  Pelicans 
(Pclecanus,  Linn.),  comprehending  all  those  which  have  the  base  of 
the  bill  denuded  of  feathers.  Their  nostrils  are  slits,  the  aperture  of 
which  is  scarcely  perceptible.  Tho  skin  of  the  throat  is  more  or  less 
extensible,  and  their  tonguo  very  small.  Their  delicate  gizzard,  if 
gizzard  it  may  be  called,  forms  one  large  sac  with  their  other  stomachs. 
Their  ca)ca  arc  only  moderate  or  small.  The  following  are  the  genera 
comprehended  under  the  Pelicans : — The  Pelicans  properly  so  called 
(Onocrotalus  of  Brisson,  Pelccanus  of  Illiger);  the  Cormorants(  Phala- 
crocorax  of  Brisson,  Carlo  of  Meyer,  Halicus  of  Illiger) ;  the  Frigates 
(Pelecanus  Aquilus,  Linn.,  Tachypetes,  Vieill.) ;  the  Boobies  (Sula  of 
Brisson,  Dysporus  of  Illiger).  The  Pelicans  aro  succeeded  by  the 
Anhingas  (Plotus,  Linn.),  and  the  Tropic  Bird  (Phaeton,  Linn.). 

Mr.  G.  R.  Gray,  of  the  British  Museum,  in  his  '  List  of  the  Genera 
of  Birds,  with  an  Indication  of  the  Typical  Species  of  each  Genus ' 
(London,  1810),  makes  the  Pclecanidce  the  sixth  and  last  family  of  the 
Palmipedes,  and  separates  it  into  .the  sub-families  Plotinoz,  Phaeto- 
nince,  and  Pelecaninw.  The  last  sub-family  consists  of  the  genera  Sula, 
Onocrotalus,  Pclecanus,  Phalacrocora.r,  and  Fregata. 

Pclecanus  (Linn.). — Bill  long,  straight,  wide,  very  much  depressed ; 
upper  mandible  flattened,  terminated  by  a  very  strong  hook  or  nail, 
which  is  compressed  and  very  much  bent ;  lower  mandible  formed  by 
two  osseous  branches,  which  are  depressed,  flexible,  and  united  at  the 
point,  and  from  which  a  naked  skin  in  the  form  of  a  bag  is  suspended. 


Foot  of  Pelican. 

Face  and  throat  naked.  Nostrils  basal,  in  the  shape  of  longitudinal 
slits.  Feet  strong  and  short ;  three  anterior  toes  ;  the  hind  toe  is 
articulated  anteriorly,  but  on  the  same  plane  with  the  others,  and  all 
are  united  by  a  membrane;  middle  claw  without  dentilations.  Wings 
moderate ;  first  quill  shorter  than  the  second,  which  is  the  longest ; 
greater  wing-coverts  and  secondaries  nearest  to  the  body  as  long  as 
the  quills.  (Temm.) 

Tho  true  Pelicans  are  largo  aud  heavy  birds,  with  a  great  extent  of 


wing,  and  are  excellent  swimmers.  The  expansive  pouch,  whose 
elasticity  is  well  known  to  all  who  have  witnessed  the  shapes  into 
which  it  is  stretched  and  formed  by  the  itinerant  showman,  will  hold 
a  considerable  number  of  fish,  and  thus  enables  the  bird  to  dispose  of 
the  superfluous  quantity  which  may  be  taken  during  fishing  expe- 
ditions, either  for  its  own  consumption  or  for  the  nourishment  of  its 
young.  In  feeding  the  nestlings — and  the  male  is  said  to  supply  the 
wants  of  the  female  when  sitting  in  the  same  manner — the  under 
mandible  is  pressed  against  the  neck  and  breast,  to  assist  the  bird  in 
disgorging  the  contents  of  the  capacious  pouch;  and  during  this  action 
the  red  nail  of  tho  upper  mandible  would  appear  to  come  in  contact 
with  the  breast,  thus  laying  the  foundation,  in  all  probability,  for  the 
fable  that  the  Pelican  nourishes  her  young  with  her  blood,  aud  for 
the  attitude  in  which  the  imagination  of  painters  has  placed  the  bird 
in  books  of  emblems,  &c,  with  the  blood  spirting  from  the  wounds 
made  by  the  terminating  nail  of  the  upper  mandible  into  the  gaping 
mouths  of  her  offspring. 

The  neighbourhood  of  rivers,  lakes,  and  the  sea-coasts,  are  the 
haunts  of  the  Pelicans,  and  they  are  rarely  seen  farther  than  twenty 
leagues  from  the  land.  They  appear  to  be  to  a  certain  extent  grega- 
rious. Le  Vaillaut,  upou  visiting  Dassen-Eyland,  where  was  the  tomb 
of  a  Danish  captain,  at  the  entrance  of  Saldanha  Bay,  beheld,  as  he 
says,  after  wading  through  the  surf  and  clambering  up  the  rocks,  such 
a  spectacle  as  never  perhaps  appeared  to  the  eye  of  mortal.  "  All  of 
a  sudden  there  arose  from  the  whole  surface  of  the  island  an  impene- 
trable cloud,  which  formed,  at  the  distance  of  forty  feet  above  our 
heads,  an  immense  cauopy,  or  rather  a  sky,  composed  of  birds  of  every 
species,  and  of  all  colours — cormorants,  sea  gulls,  sea-swallows,  pelicans, 
and  I  believe  the  whole  winged  tribe  of  this  part  of  Africa,  were  here 
assembled.  All  their  voices,  mixed  together  and  modified  according 
to  their  different  kinds,  formed  such  a  horrid  music  that  I  was  every 
moment  obliged  to  cover  my  head  to  give  a  little  relief  to  my  ears. 
The  alarm  which  we  spread  was  so  much  the  more  general  among 
these  innumerable  legions  of  birds,  as  we  principally  disturbed  the 
females  which  were  then  sitting.  They  had  nests,  eggs,  and  young  to 
defend.  They  were  like  furious  harpies  let  loose  against  us,  and  their 
cries  rendered  us  almost  deaf.  They  often  flew  so  near  us  that  they 
flapped  their  wings  in  our  faces,  and  though  we  fired  our  pieces 
repeatedly  we  were  not  able  to  frighten  them ;  it  seemed  almost 
impossible  to  disperse  this  cloud.  We  could  not  move  one  step  with- 
out crushing  either  their  eggs  or  their  young  ones;  the  earth  was 
entirely  strewed  with  them."  The  same  traveller  found  on  the  Kleiu- 
Brak  River,  whilst  waiting  for  the  ebb  tide,  thousands  of  pelicans  aud 
flamingoes,  the  deep  rose-colour  of  the  one  strongly  contrasting  with 
the  white  of  the  other. 

The  species  of  Pclecanus  are  widely  spread  (Europe,  Asia,  Africa, 
and  America),  though  not  numerous  :  two  are  European,  Onocro- 
talus, and  P.  crispus.    We  select  the  former  as  an  example. 

P.  Onocrotalus,  the  Common  European  Pelican.  The  plumage 
generally  of  a  fine  white  tinted  with  light  rose-  or  salmon-colour,  which 
is  brightest  in  the  breeding  season,  except  the  primaries  and  spurious 
wing,  which  are  black,  and  the  depending  occipital  crest  and  a  few 
pendulous  feathers  on  the  lower  part  of  the  neck,  which  are  light- 
yellow  ;  naked  space  round  the  eye3  and  at  the  base  of  the  bill,  where 
the  frontal  feathers  form  a  point,  flesh-colour;  the  upper  mandible 
bluish,  with  a  crimson  line  running  along  the  top,  reddish  at  the  base, 
yellowish  at  the  tip,  and  the  terminal  nail  red;  guttural  pouch 
yellow ;  irides  bright  reddish-brown  or  hazel ;  feet  livid ;  tail  short. 
Length  from  five  to  six  feet ;  expanse  of  wings  twelve  or  thirteen  feet. 
Sexes  similar. 

The  young  of  the  year  and  those  of  a  year  old  are  whitish-ash 
throughout;  belly  whitish;  wings  and  back  very  deep  ash;  all  the 
feathers  bordered  with  brighter  ash;  quills  blackish-ash;  bill  aud 
naked  parts  livid ;  iris  brown.  The  first  white  feathers  appear  on  the 
neck  and  belly.  (Temm.) 

Fish  is  the  food  of  the  Pelican,  which  it  captures  with  great 
adroitness,  generally  in  shallow  inlets.  It  is  no  diver,  but  it  will 
occasionally  dash  from  a  great  height  on  the  wing  upon  a  fish  with 
such  velocity  that  it  becomes  submerged,  though  its  buoyancy  brings 
it  instantly  to  the  surface  again.  Although  it  perches  on  trees,  it 
seems  to  prefer  rocky  shores.  The  nest,  generally  formed  of  coarse 
reedy  grass,  with  a  lining  of  grass  of  a  softer  quality,  is  large  (about 
a  foot  and  a  half  in  diameter),  and  made  upon  the  ground.  Two, 
three,  four,  and  sometimes  five  pure  white  eggs,  but  mostly  two,  of 
nearly  the  same  size  at  both  ends,  are  laid  in  it. 

Sonnerat  found  five  under  a  female  of  this  genus.  She  would  not 
rise  to  let  him  pass,  but  kept  her  seat.  She  struck  at  him  with  her 
bill,  and  screamed  when  he  attempted  to  drive  her  from  her  eggs. 
Labat  fastened  two  young  pelicans  to  a  stake.  The  mother  daily 
brought  them  food,  and  remained  with  her  young  ones  constantly 
until  the  evening,  when  she  flew  up  to  roost  in  a  tree  immediately 
above  them.  The  trio  became  very  familiar,  suffering  Labat  to  touch 
them ;  and  the  young  ones  gratefully  accepted  the  little  fish  which  he 
offered  to  them,  and  which  they  first  put  into  their  pouches.  These 
Pelicans  were,  in  all  probability,  not  of  the  species  under  con- 
sideration. 

This  bird  is  found  in  the  Oriental  countries  of  Europe ;  common 
ou  the  rivers  and  lakes  of  Hungary  and  Russia  ;  tolerably  abundant 
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on  the  Danube ;  rare  nnd  accidental  on  the  sea-coa  it.  An  adult 
specimen,  sent  to  M.  Tcmminck,  who  gives  tlio  above  liabitatH,  from 
Egypt,  and  another  from  the  Capo  of  Good  Hope,  differed  in  nothing 
from  those  of  Europe,  except  in  their  greater  dimensions.  That  the 
species  exists  in  Asia  there  is  no  doubt.  Belon,  who  refers  to  Leviticus 
(xi.  18),  where  the  bird  is  noted  as  unclean,  sayH  that  it  is  frequent 
on  the  lakes  of  Egypt  and  Judaea,  When  he  was  passing  the  plain  of 
Roma,  which  is  only  half  a  day's  journey  from  Jerusalem,  ho  saw 
them  flying  in  pairs  like  swans  above  his  head,  rather  low  ;  and  adds 
that  they  are  seen  flying  in  a  large  flock  like  those  birds.  Hasselquist 
saw  it  at  Dainietta  in  Egypt.  He  also  adds  that  it  comes  to  Egypt  in 
the  middle  of  September,  in  his  chapter  on  the  arrival  there  of 
migrating  birds.  "  In  flying,"  says  Hasselquist,  "  they  form  an  acute 
angle,  like  the  common  wild  geese  when  they  migrate.  In  the  summer 
they  inhabit  the  Black  Sea  and  coasts  of  Greece;  and  in  their 
migration  remain  for  a  few  dayB  near  Smyrna  and  other  parts  of  tho 
coasts  of  Natolia,  but  never  stray  far  from  the  continent :  they  fly 
very  high.  Some  of  them  remain  at  Damietta,  and  in  tho  islands  of 
the  delta  in  the  Mediterranean,  but  the  greater  part  go  to  Egypt." 
They  appear  in  some  of  the  Egyptian  drawings.  (Uosselliui.) 


Common  European  Pelican  [Pelecanm  Onocrotalus). 


Dr.  Von  Siebold  and  M.  Burger  saw  it  in  Japan,  and  their  observa- 
tion ia  confirmed  by  M.  Temmiuck.  Mr.  Gould  states  that  though 
the  tropical  climates  of  Africa  and  India  constitute  its  natural  habitat, 
nevertheless  the  eastern  rivers  of  Europe,  such  as  the  Danube  and 
Volga,  the  extensive  lakes  of  Hungary  and  Russia,  and  the  shores  of 
the  Mediterranean,  are  places  where  it  dwells  in  abundance.  Tho 
same  author  says  that  it  is  a  species  strictly  confined  to  the  Old  World, 
over  a  great  part  of  which  it  is  distributed.  Prince  Bonaparte  quotes 
it  as  being  rare  and  adventitious  at  Philadelphia  and  Rome.  Sir  John 
Richardson  quotes  it,  or  rather  a  variety  of  it,  killed  on  the  Missis- 
sippi, 56°  N.  lat. 

In  the  'Proceedings  of  the  Zoological  Society'  for  1835,  is  an 
account  of  the  dissection  of  a  Pelican  by  Professor  Owen,  and  the 
dissection  of  a  male  of  the  same  species,  by  Mr.  Marten,  is  given 
in  the  same  volume. 

Phalacrocorax  (Brisson). — Bill  moderate  or  long,  straight,  com- 
pressed ;  upper  mandible  very  much  curved  towards  the  point,  and 
hooked;  lower  mandible  compressed;  base  inserted  in  a  small  mem- 
brane, which  extends  under  the  throat.  Sides  of  the  face  aud  throat 
naked.  Nostrils  basal,  linear,  hidden.  Feet  strong,  short ;  three  toes 
before,  the  hind-toe  articulated  interiorly,  all  united  by  a  membrane ; 
nail  of  the  middle  toe  serrated.  Wings  moderate,  the  first  quill 
longer  than  the  second,  which  is  longest. 

This  is  the  genus  Ilalieus  of  Illiger,  Carlo  of  Meyer,  and  Hydro- 
cora.c  of  Vieillot. 

Mr.  Yarrell,  who  observes  ('  Zool.  Journ.,'  vol.  iv.)  that  most  of 
those  authors  who  have  written  on  the  comparative  anatomy  of  birds 
agree  in  describing  an  additional  bone  as  peculiar  to  the  back  part  of 
the  head  of  the  Cormorant,  or  Corvorant,  as  he  writes  it  (Pelecantta 
Carbo),  adds  that  the  muscles  attached  to  this  bone,  aud  the  services 
they  are  destined  to  render  the  animal,  have  been  either  overlooked 
or  misconceived.  He  describes  the  additional  bone  as  about  one  inch 
in  length,  triangular  in  shape,  somewhat  grooved  on  its  surfaces,  and 
from  its  articulation  with  the  occiput,  tapering  gradually  to  a  point. 
The  mode  by  which  this  bone  is  articulated  to  the  occiput  is  con- 
sidered by  Mr.  Yarrell  to  be  similar  to  that  observed  in  the  ribs  of 
serpent*,  in  which  the  condyle  is  situated  upon  each  vertebra,  and  the 
cavity  is  at  the  end  of  the  rib:  so  in  the  Cormorant,  the  condyle  is 
upon  the  occipital  bone,  the  cavity  at  the  triangular  end  of  the 
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:ciphoid  bono  ,  tho  joint  is  therefore  hemispherical,  admitting  great 
extent  of  motion.  Mr.  Yarrell  then  notices  tho  great  length  of  the 
os  quadratum  (c)  from  above  downwards,  in  this  and  other  birds 
which  feed  on  fishes.  The  articulation  of  this  bone,  he  observes, 
both  with  tlio  cranium  itself,  as  well  as  with  the  lower  mandible, 
admits  great  lutitude  of  motion.  It  moves  with  facility  backwards, 
forwards,  outwards,  and  inwards,  by  tho  action  of  the  numerous 
muscles  attached  to  it,  thus  increasing  the  capacity  of  tho  pharynx 
for  the  moro  easy  passage  of  any  unusually  large  fish.  The  rami  of 
the  lower  mandibles  are  comparatively  slende  r,  weak,  and  elastic,  and 
hence  the  valuo  of  the  additional  pair  of  muscles  described  by 
Mr.  Yarrell,  muscles  which  are  not,  he  states,  possessed  by  any  of  the 
species  of  Colymbus,  Alca,  Uria,  and  Larus,  all  of  which  have  the 
rami  of  tho  lower  mandibles  much  deeper  and  thicker  in  proportion. 

The  xiphoid  or  sword-shaped  bone  is  described  by  Mr.  Yarrell  aa 
having  three  surfaces,  each  slightly  concave,  forming  together  an 
isosceles  triangle,  the  base  of  which  is  downwards. 


1,  Cranium  of  Cormorant,  reduced  in  size,  a,  the  occipital  crest;  t,  the 
Xiphoid  bone  ;  e,  the  os  quadratum. 

2,  Cranium  of  Cormorant,  with  the  muscles  moving  the  lower  mandible. 
a  and  ft,  consoles  answering  to  the  massetcr  and  temporal ;  c,  the  muscle  arising 
from  the  xiphoid  bone. 

The  xiphoid  bone  exists  iu  the  other  European  species  of  Phalacro- 
corax, and  probably  in  the  whole  of  that  genus ;  but  it  is  absent  in 
the  true  Pelicans,  aud,  we  believe,  in  the  Frigate  Bird  and  Plotus. 
The  recorded  species  are  not  numerous ;  five  are  noted  as  European. 

P.  Carbo,  the  Common  Cormorant,  (Old.)  Under  the  throat  a  large 
white  or  whitish  collar,  the  upper  extremities  of  which  reach  to  jurt 
below  the  eyes.  Summit  of  the  head,  neck,  breast,  all  the  lower  parts 
aud  the  rump,  lustrous  greenish-black  ;  on  the  neck  small  whitish 
traits,  which  are  nearly  imperceptible;  feathers  of  the  upper  part  of 
the  back  and  wings  ashy-brown,  or  bronzed  in  the  middle,  bordered 
by  a  large  band  of  glossy  greenish-black  ;  quills  and  tail-feathers  black  ; 
bill  blackish-ash ;  naked  region  of  the  eyes  greenish-yellow ;  small 
guttural  pouch  yellowish ;  iris  green  ;  feet  black.  Length  27  to  29 
inches  (both  sexes — winter  plumage.  Temm.). 

M.  Temmiuck  remarks  that  individuals  iu  this  state  of  plumage  have 
been  most  frequently  described  as  females  of  this  species. 

Spring  or  Nuptial  Plumage. — On  the  occiput  and  a  part  of  the  napj 
are  long  feathers,  which  form  a  crest  of  deep  lustrous  green  ;  the 
large  collar  on  the  throat  i3  pure  white;  on  the  summit  of  the  hear?, 
on  a  great  part  of  the  neck,  and  ou  the  thighs,  appear  very  long,  loose, 
aud  silky  feathers  of  a  pure  white.  These  plumes  are  more  or  less 
long,  according  to  the  age  of  the  individual.  Rest  of  the  plumage  as 
iu  winter.  (Temm.) 

Young  of  the  Year.— Summit  of  the  head,  nape,  and  back,  deep 
brown,  with  slight  green  reflections ;  the  large  collar  whitish-gray ; 
front  of  the  neck  aud  all  the  lower  parts  gray-brown,  varied  with 
whitish,  particularly  on  the  breast  and  the  middle  of  the  belly,  where 
these  spots  are  numerous  ;  feathers  of  the  upper  part  of  the  back, 
scapulars,  and  coverts  of  the  wings,  gray-ash  in  the  middle,  bordered 
by  a  baud  of  deep  brown ;  bill  bright  brown  ;  iris  brown.  It  is  not 
till  the  age  of  one  year  that  the  young  assume  the  perfect  winter 
livery. 

The  Cormorants  on  the  south  coasts  of  England  are  very  large. 
Pennant  relates  that  he  weighed  a  bird  of  this  species  that  excesded 
seven  pounds ;  the  length  was  3  feet  4  inches  :  the  extent  i  feet  2 
iuches. 

There  is  little  or  no  doubt  that  this  is  the  K6pa£  of  Aristotle 
('  Hist.  Anim.,'  viii.  3),  whose  description  of  the  bird  aud  of  its  habits 
agrees  well  with  that  now  before  us.  It  is  the  Corvo  Marino,  Corvo 
Aquatico,  Maraugoue,  Merangone,  and  Mergone,  of  the  Italians  ;  Cor- 
morant (Belon)  aud  Cormoran  of  the  French ;  Scharbe  and  Sec-Rabe 
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of  the  Germans ;  Skarv  and  Strand-Ravn  of  the  Norwegians ;  Aalek- 
rage  of  the  Danes  :  Skarfur  of  the  Icelanders  ;  Mulfran  and  Morfrau 
of  the  Welsh  ;  Corvorant  and  Cormorant  of  the  English.  It  is  the 
Corvus  Aquations  of  Gesner,  Kay,  and  others  ;  Pelecanus  Carlo  of 
Linnoeus ;  Phalacrocorax  Carbo  of  Cuvier  and  others ;  and  Carlo 
Cormoranus  of  Meyer  and  others. 


Common  Cormorant  [Phalacrocorax  Carbo).  Adult  male,  in  spring  plumage. 
(Gould.) 

It  has  been  a  question  how  the  English  name  of  the  bird  should  be 
spelled,  some  preferring  the  form  Corvorant,  which  is  the  form  used 
by  Montagu,  Latham,  Pennant,  and  Dr.  Caius,  the  last  of  whom 
derives  the  word  from  '  corvus  vorans.'  Cormorant  is  considered  a 
corruption  by  those  who  elect  this  derivation.  Milton,  Ray,  and 
Willughby  wrote  Cormorant,  which  is  the  form  now  generally  used  by 
British  ornithologists. 

The  geographical  distribution  of  this  bird  is  very  extensive.  It  is 
an  inhabitant  of  the  New  as  well  as  the  Old  Continent.  In  the  latter 
it  is  widely  diffused.  It  is  spread  over  a  considerable  portion  of 
Europe,  especially  the  north.    It  is  a  common  bird  in  England. 

The  Cormorant  swims  very  low  in  the  water;  even  in  the  sea  the 
body  is  deeply  immersed,  little  more  than  the  neck  and  head  being 
visible  above  the  surface.  It  is  a  most  expert  diver,  pursuing  the 
fish  which  form  its  food  with  great  activity  under  water.  It  is  said 
to  be  very  fond  of  eels.  It  flies  with  the  neck  outstretched,  and  may 
be  often  seen  drying  its  drenched  plumage  on  the  shore  or  on  insulated 
rocks.  It  perches  on  trees,  where  it  is  occasionally  known  to  build  its 
nest,  but  it  mostly  selects  rocky  shores  and  islands,  selecting,  according 
to  Selby,  the  summits,  and  not  (like  the  Green  Cormorant)  the  clefts 
or  ledges.  Upon  the  Fern  Islands  its  nest  is  composed  entirely  of  a 
mass  of  sea-weed,  frequently  heaped  up  to  the  height  of  two  feet,  in 
which  are  deposited  from  three  to  five  eggs  of  a  pale  bluish-white, 
with  a  rough  surface.  "The  young,"  says  Mr.  Selby,  "when  first 
hatched,  are  quite  naked  and  very  ugly,  the  skin  being  of  a  purplish- 
black  ;  this  in  six  or  seven  days  becomes  clothed  with  a  thick  black 
down,  but  the  feathered  plumage  is  not  perfected  in  less  than  five  or 

six  weeks  I  have  repeatedly  found  that,  upon  being  thrown 

into  the  sea,  even  when  scarcely  half  fledged,  they  immediately  plunge 
beneath  the  surface,  and  endeavour  to  escape  by  diving.  This  they 
will  do  to  a  great  distance,  using  their  imperfect  wings,  and  pursuing 
their  submarine  flight  in  the  same  manner  and  almost  with  as  much 
effect  as  their  parents." 

The  old  French  quatrain  in  the  'Portraits  d'Oyseaux'  gives  no  bad 
account  of  the  habits  of  this  bird  : — 

"  Le  Cormorant  est  oyseau  bien  cognu, 

Hantant  les  eaux  tant  douces  que  salees, 

C'est  luy  par  qui  rivieres  sont  pilloes, 

Et  dee  estangs  l'annuel  revenu." 

Its  voracity  is  indeed  great,  and  the  way  in  which  it  will  dispose  of 
a  large  fish,  a  plaice  for  instance,  aided  in  a  great  measure  by  the 
powers  of  compression  and  dilatation  conferred  on  it  by  the  apparatus 
noticed  above,  is  surprising.  The  species  is  easily  domesticated. 
Montagu,  who  kept  one,  gives  a  favourable  account  of  its  disposition, 
and  indeed  their  docility  is  shown  by  the  use  made  of  them  formerly 
in  fishing.  Pennant  cites  Whitelock,  who  says  that  he  had  a  cast  of 
them  manned  like  hawks,  and  which  would  come  to  hand. 

Sir  George  Staunton  ('  Embassy  to  China ')  states  that  the  embassy, 
in  its  journey  to  Han-choo-foo,  "had  not  proceeded  far  on  the  southern 
branch  of  the  canal,  when  they  arrived  in  the  vicinity  of  the  place 
where  the  Leu-tze,  or  famed  Fishiug-Bird  of  China  (Phalacrocorax 
Sinensis)  is  bred,  and  instructed  in  the  art  and  practice  of  supplying 
his  owner  with  fish  in  great  abundance.  It  is  a  species  of  the  Pelican, 
resembling  the  Common  Cormorant,  but  which,  on  a  specimen  being 


submitted  to  Dr.  Shaw,  he  has  distinguished  in  the  following  terms : — 
'  Brown  Pelican  or  Corvorant  with  white  throat,  the  body  whitish 
beneath  and  spotted  with  brown  ;  the  tail  rounded  ;  the  irides  blue  ; 
the  bill  yellow.'  "  The  bird,  an  undoubted  Cormorant,  is  figured  in 
the  '  Atlas,'  pi.  37,  and  a  vignette  at  the  end  of  the  chapter  shows  two 
Chinese  fishermen  carrying  their  light  boat,  around  the  gunnel  of 
which  their  cormorants  are  perched,  by  a  pole,  resting  on  their  shoul- 
ders between  them.  Sir  George  further  says,  "  On  a  large  lake  close 
to  this  part  of  the  canal,  and  to  the  eastward  of  it,  are  thousands  of 
small  boats  and  rafts,  built  entirely  for  this  species  of  fishery.  On 
each  boat  or  raft  are  ten  or  a  dozen  birds,  which  at  a  signal  from  the 
owner  plunge  into  the  water ;  and  it  is  astonishing  to  see  the  enor- 
mous size  of  fish  with  which  they  return  grasped  between  their  bills. 
They  appeared  to  be  so  well  trained  that  it  did  not  require  either  ring 
or  cord  about  their  throats  to  prevent  them  from  swallowing  any 
portion  of  their  prey,  except  what  the  master  was  pleased  to  return 
to  them  for  encouragement  and  food.  The  boat  used  by  these  fisher- 
men is  of  a  remarkably  light  make,  and  is  often  carried  to  the  lake, 
together  with  the  fishing-birds,  by  the  men  who  are  there  to  be 
supported  by  it." 

Belon  gives  an  amusing  account,  in  his  quaint  French,  of  the  chase 
of  this  bird  during  calms,  especially  in  the  neighbourhood  of  Venice, 
the  hunt  being  carried  on  in  very  light  boats  ("deux  ou  trois  douzaines 
de  compagnic  "),  each  of  which,  says  he,  being  rowed  by  five  or  six 
men,  darts  along  the  sea  like  the  bolt  from  an  '  arbalaste,'  till  the  poor 
cormorant,  who  is  shot  at  with  bows  as  soon  as  he  puts  his  head  above 
water  and  cannot  take  flight,  after  diving  to  suffocation,  is  taken,  quite 
tired  out  by  his  pursuers. 

P.  cristatus  (Cormoran  Largup  of  Temminck ;  Crested  Corvorant  of 
Pennant ;  Shag  or  Green  Cormorant  of  Gould).  In  the  old  bird  in  its 
winter  dress  the  whole  plumage  is  of  the  moat  beautiful  resplendent 
and  lustrous  green  ;  upper  part  of  the  back,  scapulars,  and  wing-  and 
tail-coverts  of  a  fine  bronze ;  each  feather  framed  as  it  were  by  a 
narrow  band  of  beautiful  velvety-black ;  extremity  of  the  wings  not 
reaching  beyond  the  origin  of  the  tail,  which  is  short,  rounded,  and  of 
a  dead  black  ;  base  of  the  bill  and  very  small  guttural  pouch  fine 
yellow ;  bill  brown  ;  feet  black ;  iris  green.  Length  2  feet  1  or  2 
inches. 

At  the  commencement  of  the  spring  there  rises  on  the  middle  of 
the  head,  between  the  eyes,  a  fine  tuft  of  wide  and  outspread  feathers, 
about  an  inch  and  a  half  high,  capable  of  erection,  and  which  in  that 
state  present  a  toupet,  or  large  plume;  on  the  occiput  also  are  ten  or 
twelve  rather  long  and  subulate  feathers.  There  are  never  any  white 
feathers  on  the  neck  nor  on  the  thighs,  as  in  the  Great  Cormorant 
(last-mentioned  species). 


Crested  Cormorant  (Phalacrocorax  cristatus).  Adult,  in  summer  plumage. 
(Gould.) 

The  Young  of  the  Year  are  distinguished  from  the  young  of  all  the 
other  species  by  their  long  and  slender  bill,  their  short  tail,  and  the 
wide  lustrous  borders  which  surround  all  the  feathers  of  the  mantle. 
The  colour  of  the  upper  parts  is  brown  lightly  Bhot  with  greenish ; 
that  of  the  lower  parts  is  ashy-brown  more  or  le3s  whitish. 

The  bill  of  this  species  is  very  slender,  2  inches  4  lines  long,  and 
longer  than  the  head.  Tail  very  short,  composed  of  twelve  feathers. 
(Temm.) 

It  is  probable  that  P.  Desmarcstii  is  identical  with  P.  cristatus. 

The  habits  of  P.  cristatus  are  very  similar  to  those  of  P.  Carbo. 
The  nest  is  placed  in  clefts  and  on  ledges  of  cliffs.  Mr.  Selby  found 
that  it  was  composed  of  a  mass  of  sea-weed,  chiefly  Fucus  vcsiculosus, 
and  that  the  eggs,  four  or  five  in  number,  were  smaller  than  those  ot 
P.  Carbo,  but  similar  to  them  in  outward  appearance. 

This  bird  is  found  in  the  whole  of  the  north  of  Europe;  it  is  very 
common  in  Iceland,  the  Orkneys,  Feroe  Islands,  Norway,  and  Sweden, 
in  the  vicinity  of  great  lakes.    To  these  localities  must  be  added  the 
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Meilit.  vrniirmi,  if  M.  Temminck  bo  right  in  coni-idoring  P.  Dcstnarestii 
and  J',  n'htatut  identical. 

/'/win  (Linn.,  Klein). — Hill  longer  than  tho  head,  quite  straight, 
firm  though  Blender,  obliquely  dentilated  on  the  edges,  which  arc  bent 
iuwardH,  and  terminating  in  a  very  sharp  point  ;  face  and  throat 
naked;  nostrils  linear.  Feet  short  and  robust.  WingH  short;  second, 
third,  and  fourth  quills  longest;  tail  very  long,  tho  feathers  stiff  and 
elastic. 

This  is  the  genus  Anhinga  of  Brissou;  Plottus  of  Scopoli ;  and 
Ptin.f  of  Moohr. 

Species  of  Plotus,  or  Darter,  as  it  has  been  called  by  English  and 
American  ornithologists,  are  found  in  the  Old  and  New  Continents. 

These  extraordinary  birds  are  well  described  by  Buffou  when  ho 
says,  "  tho  Anhinga  offers  us  a  reptile  grafted  ou  tho  body  of  a  bird." 
Those  who  have  seen  tho  long  neck,  and  that  only,  issuing  from  tho 
water,  twisting  about  among  tho  herbage  and  among  tho  foliage,  Fay 
that  a  casual  observer  might  well  take  it  for  a  suake.  Vaillant  states 
that  tho  neck  of  the  species  seen  by  him  in  Africa  was  always  in  oscil- 
lation when  the  bird  was  perched ;  and  that  any  one  who  saw  its 
tortuous  movements  among  the  foliage,  the  body  being  concealed, 
would  take  it  for  one  of  the  tree-serpents.  The  form  indeed  was  con- 
sidered by  the  older  voyagers  as  a  monster  partaking  of  tho  uaturo  of 
the  snake  and  tho  duck ;  and  Wilson  states  that  in  some  ancient  charts 
which  he  had  seen,  tho  creature  was  delineated  with  all  tho  extrava- 
gance of  fiction.  In  flight  the  neck  is  stretched  out,  immoveable,  in 
a  line  with  the  body. 

P.  Levaillantii  (P.  Africanus  of  Swainson).  Nuptial  Plumage. — 
Bill  yellow  ;  feet  yellow  ;  all  the  upper  part  of  tho  head  and  back  of 
the  head  brick-red,  bordered  with  a  riband  of  black  which  descends  to 
the  shoulders ;  forehead,  cheeks,  and  sides  of  the  neck  pure  white ; 
throat  and  anterior  part  of  the  neck  pale  ochraceous-yellow ;  breast 
and  all  the  under  parts  of  tho  body  deep  black  with  greenish  reflections ; 
the  lower  part  of  the  neck  above  the  back  reddish  and  ocellated  with 
white  ;  the  whole  of  the  mantle  and  the  small  coverts  brown,  with 
the  middle  of  each  feather  of  a  bright  rusty  colour  ;  tail-feathers  and 
quills  brown,  some  of  the  latter  terminated  with  rust-colour. 


Ptotus  Levaillantii. 

Le  Vaillant,  in  hi3  usual  lively  style,  relates  how  he  was  induced  to 
visit  a  rich  proprietor  in  the  fertile  canton  of  the  Twenty-Four 
Rivers  to  the  north-east  of  Swartland,  South  Africa,  after  he  had 
determined  on  not  stopping,  by  the  tempting  description  of  two 
extraordinary  birds  which  habitually  haunted  the  vicinity  of  this 
propietor's  habitation,  and  which,  from  the  description,  he  knew  must 
be  Anhingas.  They  frequented  a  particular  tree,  and  baffled  him 
more  than  once  ;  at  length  he  got  within  shot,  aud  killed  them  both, 
right  and  left.  His  Hottentots  called  them  Slange-Hals-Voogel  (Bird 
with  a  Serpent's  Neck).  He  describes  them  as  diving  ("  entre  deux 
eaux  ")  for  fish  :  when  they  caught  a  small  one  it  was  swallowed 
whole;  when  they  captured  a  large  one  it  was  carried  to  a  rock  or  the 
trunk  of  a  tree,  and  the  bird,  fixing  it  beneath  its  feet,  picked  it  to 
pieces  with  its  bill.  Though  the  water  is  their  favourite  element,  it  is 
upon  trees  or  rocks,  he  tells  us,  that  it  establishes  its  nest  and  brings 
up  its  young,  taking  care  to  place  it  so  that  they  may  be  easily  pre- 
cipitated into  the  river  as  soon  as  they  are  able  to  swim,  or  whenever 
the  safety  of  the  little  family  requires  it.  He  describes  it  as  most 
difficult  of  approach,  especially  when  swimming,  and  when  nothing 
but  the  head  is  to  be  seen  ;  the  instant  the  flint  struck  the  steel  the 
bird  dived,  and  ofteu  when  it  was  looked  for  a-head  it  had  doubled 


back  in  its  diving,  and  then  took  wing  far  behind  tho  sportsman.  It 
is  found  in  Senegal,  Capo  of  Good  Hope,  and  part  of  the  coasts  of 
Asia.  (Lesson.) 

/'.  Anhinga  {P.  Americnnus,  Sowcrby).  Male— Bill  inches  long, 
rather  slender,  very  sharp  pointed,  and  armed  with  numerous  sharp 
teeth  towards  tho  tip,  for  tho  securing  its  prey  ;  black  above,  yellow 
below;  bare  spaco  round  tho  eye  and  pouch  under  the  chin  yellow  ; 
slit  of  the  mouth  extending  beyond  tho  eyes  ;  irides  vivid  red  ;  head, 
neck,  and  all  the  lower  parts  black  glossed  with  dark  green  ;  side  of 
tho  neck,  from  the  eye  backwards  for  more  than  half  i fc-t  length, 
marked  by  a  strip  of  brownish-white,  consisting  of  long  hair-like  tufts 
of  plumage  extending  an  inch  beyond  tho  common  surface,  resembling 
the  hair  of  callow  young  ;  a  few  small  tufts  ou  the  crown  ;  the  whole 
upper  parts  black,  marked  in  a  very  singular  and  b  autiful  manner 
with  small  oval  spots  and  long  pointed  streaks  of  limy-white  which 
has  tho  gloss  of  silver  in  some  lights;  middle  of  the  back,  primaries, 


riolus  Anhinga,  female.  (Wilson). 

secondaries,  rump,  and  tail-coverts,  plain  glossy  black ;  on  the  upper 
part  of  the  back  the  white  is  in  very  small  oval  spots  lengthening  as 
they  approach  the  scapulars  and  tertials,  on  the  latter  they  extend 
the  whole  length  of  the  feathers,  running  down  the  centre  (these  are 
black  shafted) ;  the  wings  long  aud  pointed  ;  lesser  coverts  marked  on 
every  feather  with  an  oval  or  spade-shaped  spot  of  white ;  greater 
coverts  nearly  all  of  a  limy-white  ;  tail  long,  rounded,  and  exceedingly 
stiff,  consisting  of  12  broad  feathers,  the  exterior  vanes  of  the  four 
middle  ones  curiously  crimped,  the  whole  black  and  broadly  tipped 
with  dirty  brownish-white ;  thighs  black  ;  legs  scarcely  an  inch  and  a 
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half  long ;  feet  webbed,  all  the  four  toes  united  by  the  membrane, 
which  is  of  uncommon  breadth ;  exterior  toe,  the  longest,  3  inches  ; 
claws  horn-colour,  strong  and  crooked,  inner  side  of  the  middle  one 
pectinated  ;  legs  and  feet  yellow.  AH  the  plumage  veiy  stiff  and 
elastic  ;  that  of  the  neck  and  breast  thick,  soft,  and  shining.  Length 
9  feet  3  inches. 

Female. — Differs  in  having  the  neck  before  of  a  roan  colour  or  iron- 
gray,  the  breast  the  same,  but  lighter  and  tinged  with  pale  chestnut ; 
belly  as  in  the  male — where  the  iron-gray  joins  the  black  on  the  belly, 
there  is  a  narrow  band  of  chestnut ;  upper  head  and  back  of  the  neck 
dark  sooty-brown  streaked  with  blackish  ;  cheeks  and  chin  pale  yellow- 
ochre  ;  in  every  other  respect  the  same  as  the  male,  except  in  having 
only  a  few  slight  tufts  of  hair  along  the  side  of  the  neck  ;  tail  1 2  inches 
long  to  its  insertion,  generally  spread  out  like  a  fan,  and  crimped,  like 
the  other,  on  the  two  outer  vanes  of  the  two  middle  feathers  only. 
Length  3  feet  5  inches.  (Wilson.) 

"  Here  is  in  this  river  (St.  Juan,  East  Florida)  and  in  tho  waters  all 
over  Florida,"  says  Bartram,  speaking  of  this  species,  "  a  very  curious 
and  handsome  bird  ;  the  people  call  them  snake-birds ;  I  think  I  have 
seen  paintings  of  them  on  the  Chinese  screens  and  other  Indian 
pictures ;  they  seem  to  bo  a  species  of  Colymbus,  but  far  more  beau- 
tiful and  delicately  formed  than  any  other  that  I  have  ever  seen. 
They  delight  to  sit,  in  little  peaceful  communities,  on  the  dry  limbs 
of  trees  hanging  over  the  still  waters,  with  their  wings  and  tails 
expanded,  I  suppose  to  cool  and  air  themselves,  when  at  tho  same 
time  they  behold  their  images  in  the  watery  mirror.  At  such  times, 
when  we  approach  them,  they  drop  off  the  limbs  into  the  water  as  if 
dead,  and  for  a  minute  or  two  are  not  to  be  seen  ;  when  on  a  sudden, 
at  a  great  distance,  their  long  Blender  head  and  neck  appear,  like  a 
snake  rising  erect  out  of  the  water  ;  and  no  other  part  of  them  is  to 
be  seen  when  swimming,  except  sometimes  tho  tip  end  of  their  tail. 
In  the  heat  of  the  day  they  are  seen  in  great  numbers,  sailing  very 
high  in  the  air  over  lakes  and  rivers.  They  inhabit  the  waters  of  Cape 
Fear  River,  and,  southerly,  East  and  West  Florida." 

Mr.  Abbot,  of  Georgia,  who  agrees  with  Wilson  in  opinion  that  P. 
Anhinga  is  the  female  of  tho  Black-Bellied  Darter,  gives  its  length  as 
36  inches,  extent  46  inches. 

It  is  found  in  the  Carolinas,  Georgia,  and  the  Floridas  ;  common  in 
Brazil  and  Guyana. 

Fregata  (Ray). — Bill  long,  robust,  trenchant,  depressed  at  the  base, 
widened  on  the  sides,  with  a  suture  above,  the  mandibles  very  much 
hooked  at  the  point,  and  the  gape  very  wide ;  nostrils  linear ;  orbits 
naked  ;  throat  dilatable.  Wings  very  long  and  very  narrow,  first  two 
quills  very  long.  Feet  short;  the  toes  united  by  a  membrane  which  is 
deeply  notched.    This  is  the  genus  Tachypetcs  of  Vieillot. 

The  Man-of-War  Birds,  or  Frigates,  are  eminently  raptorial.  Ray 
speaks  of  their  eagle-eye,  vulturine  claws,  and  kite-like  glidings.  Their 
immense  extent  of  wing  and  dashing  habits  have  obtained  for  them 
the  name  of  the  swiftest  sailing  ships  of  war  that  sweep  the  seas. 

F.Aquilus.  Tail  forked,  body  black,  bill  red,  orbits  black.  The 
male  is  entirely  black  :  abdomen  of  the  female  white.  Some  accounts 
state  the  extent  of  the  wings  to  be  fourteen  feet,  an  almost  incredible 
expanse. 


Frigate  or  Man-of-War  Bird  [Fregata  Aquilus)  ;  the  gular  pouch  not  dilated. 

Sloane,  who  saw  them  at  Jamaica,  describes  them  under  the  name 
of  Men-of-War  Birds,  as  appearing  in  the  bay  near  Port  Royal.  "  They 
fly,"  says  he,  "  like  kites,  look  black,  are  very  large  winged  in  propor- 
tion to  their  body  ;  they  fight  with  sea-gulls  (which  are  to  be  found 
here,  and  are  like  ours)  for  their  prey."  It  is  however  but  an  unequal 
fight,  for  the  poor  gull  has  not  much  chance  when  opposed  to  the 
swoop  of  the  Frigate.  [Booby.] 

The  nest  is  said  to  be  built  on  rocks  in  small  desert  islands,  on 
lofty  cliffs,  or  in  high  trees  in  retired  situations  near  the  sea.  The 
eggs  are  stated  to  be  one  or  two  in  number,  and  to  be  of  carnation 


tinge  and  dotted  with  crimson.  The  newly  hatched  young  are  said  to 
be  covered  with  a  gray  down. 

This  bird  is  very  common  on  the  intertropical  American  coasts, 
and  in  the  Atlantic  and  Pacific  oceans,  but  always  within  reach  of 
land. 

PELECANOIDES.  [Procellarid;e.J 
PELECANUS.  [Pelecanil\e.] 

PELICAN.  [PELECANID.E.] 

PELLORNEUM.  [Merulidje.] 

PELOCONITE,  a  Mineral  which  occurs  amorphous.  Fracture 
conchoidal.  Hardness  3.  Brittle.  Colour  bluish-black.  Streak  liver- 
brown.  Lustre  vitreous,  dull.  Opaque.  Specific  gravity  2'567.  Soluble 
in  hydrochloric  acid;  the  solution  contains  phosphoric  acid,  iron,  man 
ganese,  and  copper.    It  is  found  in  Chili. 

PELO'RIS,  synonymous  with  Ostrca.  [Pectinid^!.] 

PELORONTA.  [Neritid^e.] 

PELTOCARIS.    [See  Supplement.] 

PELVIS.    [Man;  Skeleton.] 

PENyEACE^E,  Sarcocollads,  a  small  natural  order  of  Perigynous 
Exogenous  Plants.  These  plants  are  shrubs  with  opposite  imbricated 
exstipulated  leaveB.  The  flowers  are  apetalous,  the  ovary  composed 
of  four  carpels,  the  calyx  tubular.  Liudley  places  this  order  in  his 
Rhamnal  alliance,  and  points  out  its  relations  with  Proteacece  and 
Bruniacex.  The  species  are  mostly  natives  of  the  Cape  of  Good  Hope. 
A  viscid  sweetish  nauseous  gum-resin,  called  Sarcocol,  is  produced  by 
various  species.  This  substance  contains  a  peculiar  principle  called 
Sarcocollin,  which  is  converted  into  oxalic  acid  by  the  addition  of  nitric 
acid.  Although  Dr.  Lindley  has  named  these  plants  Sarcocollads,  he 
is  inclined  to  doubt,  with  Endlicher,  if  this  order  really  produces 
Sarcocol  at  all ;  and  suggests  that  it  is  produced,  as  Sagapenum  and 
Galbanum,  by  a  species  of  the  order  Unibellifera.  The  genera  are 
Pertcea,  Sarcocolla,  and  Oeisoloma.  There  are  21  species.  (Liudley, 
Vegetable  Kingdom.) 

PENjEUS.  [Palemonilve.] 

PENELOPE.  [Cractce.] 

PENE'ROPLIS  (De  Montfort).  [Foraminifeba.] 

PENGUINS  (Manchots  of  the  French),  a  group  of  Natatorial  Birds, 
in  which  the  wing,  powerless  as  an  organ  of  flight,  is  reduced  to  a 
mere  rudiment  as  far  as  feathers  are  concerned ;  but  it  well  assists 
the  bird  as  a  species  of  fin  in  its  rapid  divings  and  evolutions  under 
water,  and  even  as  a  kind  of  anterior  extremity  when  progressing  on 
the  land.  They  seem  to  be  among  the  Natatores  what  the  Struthio- 
nidce  are  among  the  strictly  terrestrial  birds. 

The  Penguins  occupy  in  the  southern  hemisphere  the  place  filled 
by  the  Auks  in  the  northern  portion  of  the  globe. 

The  habits  of  these  birds  are  highly  interesting,  and  have  been 
described  by  many  travellers.  Le  Vaillant  found  in  Dassen  Island 
that  the  smaller  crevices  of  the  rocks  served  as  places  of  retreat  for 
Penguins  (Spheniscus,  probably),  which  swarmed  there  above  every 
other  kind.  "  This  bird,"  he  says,  "  which  is  about  two  feet  in  length, 
does  not  carry  its  body  in  the  same  manner  as  others  :  it  stands  per- 
pendicularly on  its  two  feet,  which  gives  it  an  air  of  gravity,  so  much 
the  more  ridiculous,  as  its  wings,  which  have  no  feathers,  hang  care- 
lessly down  on  each  side  :  it  never  uses  them  but  in  swimming.  As 
we  advanced  towards  the  middle  of  the  island,  we  met  innumerable 
troops  of  them.  Standing  firm  and  erect  on  their  legs,  these  animals 
never  deranged  themselves  in  the  least  to  let  us  pass." 

Sir  John  Narborough  says  of  the  Patagonian  Penguins,  that  their 
erect  attitude  and  bluish-black  backs  contrasted  with  their  white 
bellies  might  cause  them  to  be  taken  at  a  distance  for  young  children 
with  white  bibs.  The  towns,  camps,  and  rookeries,  as  they  have  been 
called,  of  these  birds,  have  proved  an  ample  theme  for  most  of  the 
southern  voyagers.  Those  at  the  Falkland  Islands  have  attracted 
particular  attention.  Some  of  these  assemblies  are  described  as  giving 
a  dreary,  not  to  say  awful  impression  of  the  desolation  of  the  place 
and  the  utter  absence  of  the  human  race.  In  some  of  the  towns,  it 
is  stated,  there  was  a  general  stillness,  and  when  the  intruders  walked 
among  the  feathered  population,  to  provide  themselves  with  eggs, 
they  were  regarded  with  side-long  glances,  but  they  seemed  to  carry 
no  terror  with  them.  In  many  places  the  shores  are  covered  with 
these  birds,  and  300  have  been  taken  within  an  hour;  for  they  gener- 
ally make  no  effort  to  escape,  but  stand  quietly  by  whilst  their 
companions  are  knocked  down  with  sticks  till  it  comes  to  their  turn. 
Cook,  speaking  of  two  islands  in  the  high  latitudes  of  the  south, 
describes  the  cold  as  intense ;  the  islands  were  covered  with  hoar- 
frost and  snow,  neither  trees  nor  shrubs  appeared,  and  he  saw  no  living 
creature  except  the  Shags  and  Penguins,  the  last  being  so  numerous 
that  they  seemed  to  encrust  the  rock. 

Some  describe  the  rookeries  as  designed  with  the  utmost  order  and 
regularity,  though  they  are  the  resort  of  several  different  species.  A 
regular  camp,  often  covering  three  or  four  acres,  is  laid  out  and  levelled, 
and  the  ground  disposed  in  squares  for  the  nests,  as  accurately  as  if  a 
surveyor  had  been  employed.  Their  marchings  and  counter-marchings 
are  said  to  remind  the  observer  of  the  manoeuvres  of  soldiers  on 
parade.  In  the  midst  of  this  apparent  order  there  appears  to  be, 
according  to  the  same  accounts,  not  very  good  government,  for  the 
stronger  species  steal  the  eggs  of  the  weaker,  if  they  are  left  unguarded, 
and  the  King  Penguin  (Aptcnodytes  Patachonica)  is  the  greatest  thief 
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of  nil.  Three  species  aro  stated  to  lie  found  in  tlio  Falkland  Islands. 
Two  of  those,  the  King  and  tho  Macaroni  (Ap/enodytes  chrysocomc) 
deposit  their  eggs  in  these  rookorios.  Tlio  Jaokaaa  (Aplcnodytcs 
demeraa),  which  is  tlio  third,  obtaining  its  English  name  from  tho 
horrible  brayings  which  it  sets  up  at  night,  makes  its  nest  in  burrows 
ou  downs  or  saudy  plaius,  and  dors  not  seem  to  take  invasion  so  quietly 
as  the  other  species. 

But  the  dimensions  of  tho  rookeries  above  noticed  sink  into  insigni- 
ficance whon  compared  with  a  settlement  of  tho  King  Penguins 
(Apttnodytcs  Palachonica)  recorded  by  Mr.  (J.  Bennett,  who  saw  at  tho 
north  end  of  Macquarrie  Island,  in  the  South  Pacific  Ocean,  a  colony  of 
those  birds  which  covered  au  extent  of  thirty  or  forty  acres.  He 
describes  the  number  of  Penguins  collected  together  in  this  spot  aa 
immense ;  but  observes  that  it  would  bo  almost  impossible  to  guess  at 
it  with  any  near  approach  to  truth,  as,  during  tho  whole  of  the  day 
and  night,  30,000  or  40,000  are  continually  landing,  and  an  equal 
number  going  to  sea.  "  They  are  arranged,  when  on  shore,  in  as 
compact  a  manner  and  in  as  regular  ranks  as  a  regiment  of  soldiers; 
and  are  classed  with  tho  greatest  order,  the  young  birds  being  in  one 
situation,  the  moulting  birds  in  another,  the  sitting  hens  in  a  third, 
the  clean  birds  in  a  fourth,  &c. ;  and  so  strictly  do  birds  in  similar 
condition  congregate,  that  should  a  bird  that  is  moulting  intrude 
itself  among  those  which  are  clean,  it  is  immediately  ejected  from 
them.  The  females  hatch  the  eggs  by  keeping  them  close  between 
their  thighs ;  and  if  approached  during  the  time  of  incubation,  move 
away,  carrying  their  eggs  with  them.  At  this  time  the  male  bird  goes 
to  sea  and  collects  food  for  the  female,  which  becomes  very  fat.  After 
the  young  is  hatched,  both  parents  go  to  sea,  and  bring'  home  food  for 
it ;  it  soon  becomes  so  fat  as  scarcely  to  be  able  to  walk,  tho  old  birds 
getting  very  thin.  They  sit  quite  upright  in  their  roosting-places, 
aud  walk  in  tho  erect  position  until  they  arrive  at  the  beach,  when 
they  throw  themselves  on  their  breasts,  in  order  to  encounter  tho  very 
heavy  sea  met  with  at  their  landing-place." 

Mr.  Bennett  mentioned  several  instances  of  the  appearance  of  Pen- 
guins at  a  considerable  distance  from  any  known  land.  They  generally 
however  indicate  its  neighbourhood.    ('  Zool.  Proc.,'  1840.) 

Captain  Fitz-Roy  gives  the  following  interesting  account  of  the  mode 
in  which  Penguins  feed  their  young.  The  species  on  which  he  made 
his  observations  at  Noir  Island  was  probably  the  Jackass  Penguin  : — 

"  Multitudes  of  Penguins  were  swarming  together  in  some  parts  of 
the  island,  among  the  bushes  and  '  tussac'  (thick  rushy  grass)  near  the 
shore,  having  gone  there  for  the  purpose  of  moulting  and  rearing  their 
young.  They  were  very  valiant  in  self-defence,  and  ran  open-mouthed, 
by  dozens,  at  any  one  who  invaded  their  territory,  little  knowing  how 
soon  a  stick  would  scatter  them  on  the  ground.  The  young  were 
good  eating,  but  the  others  proved  to  be  black  and  tough  when  cooked. 
The  manner  in  which  they  feed  their  young  is  curious  and  rather 
amusing.  The  old  bird  gets  on  a  little  eminence  and  makes  a  great 
noise  (between  quacking  and  braying),  holding  its  head  up  in  the  air, 
as  if  it  were  haranguing  the  penguinnery,  while  the  young  one  stands 
close  to  it,  but  a  little  lower.  The  old  bird,  having  continued  its 
clatter  for  about  a  minute,  puts  its  head  down  and  opens  its  mouth 
widely,  into  which  the  young  one  thrusts  its  head,  aud  then  appears 
to  suck  from  the  throat  of  its  mother  for  a  minuto  or  two,  after 
which  the  clatter  is  repeated,  and  the  young  one  is  again  fed  ;  this 
continues  for  about  ten  minutes.  I  observed  some  which  were  moult- 
ing make  the  same  noise,  and  then  apparently  swallow  what  they  thus 
supplied  themselves  with  ;  so  in  this  way,  I  suppose,  they  are  furnished 
with  subsistence  during  the  time  they  cannot  seek  it  in  the  water." 
('  Voyages  of  the  Adventure  and  Beagle,'  King.) 

Mr.  Darwin  pleasantly  relates  his  encounter  with  one  of  these  birds 
on  the  Falkland  Islands.  "  One  day,"  says  our  voyager,  "  having 
placed  myself  between  a  Penguin  (Aplcnodytcs  demersa)  and  the  water, 
I  was  much  amused  by  watching  its  habits.  It  was  a  brave  bird  ;  and, 
till  reaching  the  sea,  it  regularly  fought  and  drove  me  backwards. 
Nothing  less  than  heavy  blows  would  have  stopped  him ;  every  inch 
gained  he  firmly  kept,  standing  close  before  me,  erect  and  determined. 
When  thus  opposed,  he  continually  rolled  his  head  from  side  to  side, 
in  a  very  odd  manner,  as  if  the  power  of  vision  only  lay  in  the  an- 
terior and  basal  part  of  each  eye.  This  bird  is  commonly  called  the 
Jackass  Penguin,  from  its  habit,  while  on  shore,  of  throwing  its  head 
backwards,  and  making  a  loud  strange  noise,  very  like  the  braying  of 
that  animal;  but  while  at  sea  and  undisturbed,  its  note  is  very  deep 
and  solemn,  and  is  often  heard  in  the  night-time.  In  diving  its  little 
plumeless  wings  are  used  as  fins ;  but  on  the  land  as  front  legs.  When 
crawling  (it  may  be  said  on  four  legs)  through  the  tussocks,  or  on  the 
side  of  a  grassy  cliff,  it  moved  so  very  quickly  that  it  might  readily 
have  been  mistaken  for  a  quadruped.  When  at  sea,  and  fishing,  it 
comes  to  the  surface,  for  the  purpose  of  breathing,  with  such  a  spring, 
and  dives  again  so  instantaneously,  that  I  defy  any  one  at  first  sight 
to  be  sure  that  it  is  not  a  fish  leaping  for  sport."  ('  Voyages  of 
the  Adventure  aud  Beagle ;'  Darwin,  '  Researches  in  Geology  aud 
Natural  History.') 

Bougainville  endeavoured  to  briDg  home  a  penguin  alive.  It  became 
6o  far  tame  that  it  followed  the  person  who  fed  it ;  it  ate  bread,  flesh, 
or  fish  ;  but  its  fare  appears  to  have  been  insufficient  or  inappropriate, 
for  it  fell  away  aud  died. 
An  elaborate  dissection  of  an  adult  male  Patagonian  Penguin  ( Aplc- 
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nodytes  Palachonica,  Forster),  tho  total  length  of  which,  mcasim-d 
over  tho  back,  was  3  feet  2  inches  0  lines,  is  given  by  Mr.  Reid  in  the 
'Zoological  Proceedings'  for  1835.  The  specimen  was  captured  at 
East  Falkland  Island,  in  51"  32'  H.  lat. 

Mr.  Reid  describes  the  bones  as  very  hard,  compact,  and  heavy, 
having  no  apertures  for  the  admission  of  air;  but  they  contain,  espe- 
cially tho  bones  of  the  extremities,  a  thin  oily  marrow. 

The  muscles  were  of  a  dark  red  colour,  very  tough,  aud  having  a 
great  deal  of  cellular  membrane  amongst  them.  The  fascia)  were  very 
thick  and  strong.  In  no  instance  did  Mr.  Reid  observe  any  tendency 
to  ossification  in  the  tendons.  In  the  tendons  of  the  perforatus  of  tho 
first  and  second  toes  there  was  a  sesamoid  bone,  scarcely  equalling  in 
size  a  mustard-seed. 

The  sensations  of  these  curious  birds  do  not  seem  to  be  very  acute. 
Sparrman  relates  that  he  stumbled  over  a  sleeping  one  and  kicked  it 
some  yards  without  disturbing  its  rest;  and  Foist,  r  states  that  he  left 
a  number  of  them  apparently  lifeless,  while  he  went  in  pursuit  of 
others  ;  but  they  afterwards  got  up  and  marched  off  with  their  usual 
gravity. 

In  the  arrangement  of  these  birds  Mr.  Vigors  places  them  with  the 
Alcadw,  which  also  include  Uria.  [Guillemots;  Auk.]  Mr.  Vigors 
observes  that  tho  groups  composing  the  Alcadw  are  characterised  by 
having  no  hind  toe,  and  passes  from  them  to  tho  Pelecunidce  bv  means 
of  Aptenodytcs.    [  1'elecanid.k.] 


Mr.  Swainson  observes  that  the  hind  toe  in  the  Penguin3  and  Cor- 
morants is  placed  almost  as  forward  as  in  the  swifts.  In  the  Penguin 
the  tarsus  is  so  short  as  almost  to  be  confounded  with  the  sole  of  the 
foot ;  and  it  is  probably  rested  upon  the  ground  for  its  whole  length 
when  the  bird  walks,  just  as  in  the  bear  and  other  plantigrade  quadru- 
peds ;  it  is  also,  he  adds,  remarkably  broad  ;  the  hind  toe  is  placed  in 
front,  and  on  the  inner  margin  ;  but  it  is  so  unusually  small  that,  but 
for  its  short  but  well-defined  claw,  it  would  not  be  perceived.  This 
claw  is  without  any  vestige  of  a  web,  or  of  a  lobe,  and  is  quite  discon- 
nected from  the  others ;  of  the  three  anterior  toes  the  middle  is  the 
longest,  the  outer  rather  less,  and  the  inner  the  shortest.  The  whole 
foot  is  remarkably  flattened,  as  if  to  enable  the  bird  to  cover  a  greater 
breadth  of  ground.    ('  Classification  of  Birds,'  vol.  i.) 


Foot  of  Apfenodytes. 

The  Alcadce  of  Mr.  Swainson  consist  of  the  genera  Uria,  Alca, 
Mormon,  Chimcrina  (Esch.),  Phaleris,  and  Aptenodytcs.  The  family  is 
placed  between  the  Colymbidct  and  the  Pelecanidce.  * 

According  to  Mr.  G.  R.  Gray,  the  genera  of  the  Alcad<e  are  sub- 
divided into  the  sub-families  Alcana,  Phalerin<e,  Spheniscina,  and 
Uriana. 

The  Sjiheniscina;  comprehend  the  genera  Spheniscus,  Brisson ; 
Eadyptes,  Vieillot;  Pytjosctlis,  Waglcr ;  and  AptcnodyUs,  Forster. 
('  List  of  the  Genera  of  Birds,'  1S40.)  Specimens  of  each  of  these 
genera  are  to  be  seen  in  the  British  Museum. 
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Sphcniscus  (Brisson). — Bill  compressed,  straight,  irregularly  furrowed 
at  the  base ;  end  of  the  upper  mandible  hooked,  that  of  the  lower 
mandible  truncated  ;  nostrils  median  and  exposed.  Wings  not  adapted 
for  flight. 

S.  demersns  (Aptenodytes  demersa,  Omeliu).  Bill  and  feet  black; 
the  former  with  a  yellowish  transverse  band  near  the  apex ;  eyebrows 
and  pectoral  baud  white  ;  body  above  black  or  black-speckled  ;  white 
beneath. 

This  bird  is  found  in  the  South  Seas — Atlantic  and  Antarctic ;  and 
in  great  abundance  at  the  Falkland  Islauds  and  Cape  of  Good  Hope. 


furrow  originates  from  the  nostril,  and  terminates  at  the  lower  third 
of  the  border.    Wings  reduced  to  rudiments,  not  adapted  for  flight. 

E.  chrysocome  (Aptenodytes  chrysocome,  Gmelin),  the  Crested  Pen- 
guin of  Latham,  Manchot  Sauteur  of  Bougainville  and  Buffon.  Bill 
reddish-brown ;  frontal  crest,  consisting  of  very  narrow  loose  feathers, 
black  and  erectile ;  auricular  band  deflected,  sulphureous.  Body, 
above  bluish-black,  below  velvety-white ;  wings  black  above,  white 
below  ;  feet  yellowish. 

M.  LeBSon  has  given  a  good  account  of  its  habits,  as  well  as  of  those 
of  other  allied  species,  in  the  '  Zoologie  de  la  Coquillo.'  He  states 
that  it  lives  iu  all  the  seas  of  the  southern  hemisphere,  far  from  the 
land;  for  he  killed  individuals  in  43°  8'  38"  S.  lat.,  56°  56'  49" 
W.  long.,  voyaging  in  couples,  doubtless  male  and  female. 

Aptenodyles  (Forster). — Bill  longer  than  the  head,  slender,  straight, 
bent  at  the  point ;  both  mandibles  equally  pointed,  rather  obtuse  ; 
the  upper  mandible  furrowed  throughout  its  length  ;  the  lower  man- 
dible largest  at  the  base,  and  covered  with  a  naked  smooth  skin ; 
nostrils  linear,  hidden  by  the  frontal  feathers.  Feet  short  and  stout ; 
toes  directed  forwards ;  great  toe  very  Bhort.  Wings  featherless, 
reduced  to  rudiments  or  winglets  covered  with  hair-like  feathers. 

A.  Patachonica.  Lower  half  of  the  demi-bill  red;  head  and  throat 
covered  with  very  black  feathers ;  a  yellow  orange  band,  widest  towards 
the  occiput,  occupies  each  side,  to  unite  upon  the  breast,  and  separate 
the  black  of  the  throat  from  the  gray-ash  which  covers  the  back  ;  the 
feathers  of  the  belly  have  the  whiteness  and  lustre  of  satin,  and  a 
yellow  tint  more  and  more  deepened  mingles  iu  it  towards  the  upper 
part  of  the  breast;  two  bands  of  deep  black  occupy  the  sides ;  toes 
strong  and  robust ;  wings  more  elongated  than  in  the  other  penguins. 
Height,  when  erect,  upwards  of  three  feet. 

It  is  found  in  the  southern  hemisphere  in  high  latitudes,  Strait 
of  Magalhaens,  Falkland  Islands,  Antarctic  Islands,  &c.  Wed  dell 
('  Voyage  to  the  South  Polo ')  gives  a  highly  interesting  account  of 
the  habits  of  this  species. 


Spheniscus  demcrsus, 

Eudyptes,  Vicillot  (Catarrhactcs,  Brisson). — Bill  straight  at  the  base, 
compressed,  furrowed  obliquely,  pointed,  rounded  above,  upper  man- 
dible hooked,  lower  mandible  rounded  or  truncated  at  the  point ;  a 


Crested  Penguin  {Eudyptcs  chrysocome). 


Aplcnodyta  Patachonica. 

The  type  of  the  genus  Pygoscelis  of  Wagler  is  Aptenodyles  Papua 
of  Gmelin,  an  inhabitant  of  Papua,  or  New  Guinea,  among  other 
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PENICILLIUM.  [Mouldiness.] 

PENICILLUS  (Linnceus),  a  name  for  some  forms  of  Corallines. 
[Corallinace-e.]    It  is  now  applied  to  a  genus  of  Confervaceo?. 
PENNATULA.  [Poltpifeea.] 
PENNATULARIA.    [Polypi  fera.] 

PENNINE,  a  Mineral  belonging  to  the  Hydrous  Silicate  of  Mag- 
nesia series.  It  is  near  Chlorite,  and  occurs  in  hexagonal  tables.  It 
is  found  in  the  Pennine  Alps. 

PENNY-CRESS.  [Thlaspl] 

PENNYROYAL.  [Mentha.] 

PENNYWORT.  [Hyduocotyle.] 

PENTACRINUS.  [Encrinites.] 

PENTACTyE,  a  sub-family  of  Holothuriadce,  a  family  of  Echino- 
dermata.  [Holothuriadce  ;  Echinodermata.]  It  includes  the  genera 
Psolinus,  Cucumaria,  and  Ocnus. 

Psolinus  (Forbes)  has  an  irregular  ovate  body,  arcuated  with  five 
rows  of  distant  suckers,  those  below  always  bent;  teutacula  ten; 
dental  apparatus  short,  truncate ;  no  gizzard. 
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P.  brevii,  of  Forbes  and  Coodsir,  in  tho  only  Hpocios.  It  was  dis- 
covered iu  the  Shetland  seas,  adhering  to  tho  stems  of  LwtM/Miria. 
It  links  the  family  of  Psolidie  with  Pentacta.  It  is  about  hull'  an  inch 
in  length,  of  an  ovate  form,  with  both  its  extremities  bent  upwards. 
The  body  is  pinkish-whito,  with  minute  papilhc.  The  tentaculu  are 
long,  pedicled,  and  digitate  at  the  extremity.  It  is  sluggish  iu  its 
movements,  but  moves  its  tentacula  freoly. 

Oucumaria  has  the  body  regular,  more  or  less  pentangular,  with 
five  longitudinal  rows  of  approximate  suckers  ;  ten  tentacula ;  dental 
apparatus  composed  of  nearly  square  plates. 

The  species  are  called  Sea-Cucumbers.  Thoy  are  the  most  typical  of 
the  Ilolothuriadce,  and  their  popular  name  is  very  expressive  of  their 
usual  form.  They  have  all  of  them  the  power  of  changing  their 
shape,  so  that  sometimos  thoy  are  vory  long,  and  others  are  oval  or 
round.  They  usually  live  among  sea-weeds  or  in  mud,  and  are  sup- 
posed to  seize  their  prey  by  their  large  teutacula.  They  are  found 
very  generally  throughout  the  seas  of  the  globo.  The  following  are 
tho  British  species  described  by  Professor  E.  Forbes  in  his  '  History  of 
British  Star-Fishes '  :— 

0.  frondosa  (Holotkuria  frondnsa,  Ou'nuer),  the  Great  Sea-Cucumber. 
It  has  been  principally  found  off  the  coasts  of  Scotland. 

C.  pentactes  (Ilolothuria  pentacles,  Miiller),  the  Angular  Sea-Cucum- 
ber. It  has  been  taken  on  the  coasts  of  Devonshire  and  Dorsetshire, 
and  is  found  iu  the  seas  of  Franco  and  Norway. 

C.  communis,  Common  Sea-Cucumber.  Great  numbers  of  these 
animals  have  been  observed  off  tho  coast  of  Fifeshire,  and  been 
dredged  in  the  north  and  south  of  Ireland,  by  Mr.  W.  Thompson  and 
Dr.  Ball. 

0.  fusiformis,  tho  Long  Sea-Cucumber.  This  is  the  longest  of  all 
the  species  in  proportion  to  its  thickness. 

C.  hyalina,  the  Glassy  Sea-Cucumber.  It  is  remarkable  for  its 
*  hyaline  glassy  appearance.    It  inhabits  the  Shetland  seas. 

0.  Drummondii.  This  species  was  named  after  Dr.  Druminond, 
who  discovered  it  in  Belfast  Bay. 

C.  Hyndmanni  is  named  after  Mr.  Hyndman,  who  dredged  it  in 
Belfast  Bay.  It  has  been  since  taken  in  large  numbers  off  the  western 
coast  of  Ireland. 

O.  facicola,  the  Tangle  Sea-Cucumber.  It  has  been  found  in  the 
Shetland  seas. 

Ocnus  (Forbes  and  Goodsir)  has  the  body  regular,  cylindrical, 
pentagonal,  with  five  rows  of  distant  suckers  on  the  angles ;  tentacula 
ten ;  dental  apparatus  very  short. 

Professor  E.  Forbes  describes  two  species  of  this  genus,  which  he 
calls,  on  account  of  its  size  as  compared  with  the  Sea-Cucumber,  the 
Sea-Girkin.  The  two  British  species  are  0.  brunneus  and  0.  lactea, 
distinguished  by  their  colour,  the  latter  being  milk-white,  the 
former  brown. 

PENTADESMIS,  a  genus  of  Plants  belonging  to  the  natural  order 
Clusiacece.  P.  Batyracea  is  a  tree  found  in  Sierra  Leone,  from  which 
a  fatty  substance  is  obtained,  which  has  given  rise  to  its  name  of  the 
Butter-Tree  aud  Tallow-Tree.  It  has  an  ovate  fleshy  fruit,  about  as 
large  as  a  citron,  and  its  stamens  are  collected  into  five  parcels, 
whence  its  botanical  name. 

PENTALASMIS.  [Cirripedia.] 

PENTAPLATARTHHUS.  [Paussidje.] 

PENTREMITES.  [Encrinites.] 

PEONY.  [Pjsonia.] 

PEPO,  a  kind  of  fruit  of  which  the  Gourd  is  the  type.  It  has  an 
inferior  seed-vessel,  filled  with  pulp  inclosed  within  a  hard  pericarp, 
and  furnished  with  parietal  placeutse.  [Fruit.] 

PEPPER.  [Piper.] 

PEPPERMINT.  [Mentha.] 

PEPPER-MOTH.  [Biston.] 

PEPSIN,  a  substance  found  in  the  gastric  acid  of  man  and  the 
lower  animals.  If  the  glandular  portion  of  the  stomach  is  treated 
with  extremely  dilute  acids  a  substance  is  thrown  down  from  the 
fluid  by  corrosive  sublimate,  which  Schwann  first  called  Pepsin. 
Wasmann  afterwards  obtained  pepsin  in  a  purer  form.  He  pro- 
ceeded in  the  following  manner  : — The  glandular  layer  in  the  stomach 
of  the  pig,  which  extends  chiefly  from  the  greater  curvature  towards 
the  cardia,  was  carefully  detached  and  washed,  without  beiug  cut  up, 
then  digested  with  distilled  water  at  a  temperature  of  from  30°  to 
35°.  After  some  hours  the  fluid  was  poured  away,  the  membrane 
was  again  washed  in  cold  water,  and  then  digested  in  the  cold  with 
aboat  six  ounces  of  distilled  water,  and  repeatedly  washed,  till  a 
putrid  odour  began  to  be  developed.  The  filtered  fluid  was  trans- 
parent, viscid,  and  without  any  reaction  ;  it  was  now  precipitated  with 
acetate  of  lead  or  corrosive  sublimate  ;  the  precipitate  was  carefully 
washed  and  decomposed  with  sulphuretted  hydrogen ;  the  pepsin  was 
then  precipitated  by  alcohol  from  the  watery  solution  in  white  flocks. 

The  pepsin  thus  obtained,  forms,  when  dry,  a  yellow,  gummy, 
slightly  hygroscopic  mass  ;  in  its  moist  state  it  is  white  and  bulky  ;  it 
dissolves  readily  in  water,  and  always  retains  a  little  free  acid  so  as 
to  redden  litmus ;  it  is  precipitated  by  alcohol  from  its  watery 
solution ;  mineral  acids  induce  a  turbidity  in  a  solution  of  neutralized 
pepsin,  which  disappears  on  the  addition  of  a  small  excess  of  the  acid  ; 
but  if  there  be  a  considerable  excess  of  the  acid,  there  is  a  flocculent 
deposit.    It  is  only  imperfectly  precipitated  by  metallic  salts,  and  not 


at  all  by  ferrocyanide  of  potassium.  It  has  been  asiertcd  that  pepxis 
is  coagulated  by  boiling,  but  Kricriclis  has  shown  that  the  coagulation 
is  merely  dependent  on  its  admixture  with  albumen.  This  substance 
possesses  tho  converting  power  ho  strong  that,  according  to  VVusmann, 
a  solution  containing  only  l-00,000th  part  of  this  substance  dissolved 
albumen  in  six  or  eight  hours.  Similar  experiments  have  been  uiad'j 
by  Pappsnheim,  Valentin,  and  Elsosser. 

C.  Schmidt  has  proposed  a  new  view  with  regard  to  the  nature 
of  tho  digestive  principle.  He  regards  it  as  a  conjugated  acid, 
whose  negativo  constituent  is  hydrochloric  acid,  with  Wasmann's 
non-acid,  or  coagulated  pepsin,  as  an  adjunct;  and  assumes  that  it 
possesses  the  property  of  entering  into  soluble  combinations  with  I 
albumen,  glutin,  chondrin,  &c.  According  to  him,  it  more  nearly 
resembles  ligno-sulphuric  acid  than  any  other  conjugated  acid,  aud  as 
this  becomes  disintegrated  into  dextrin  and  sulphuric  acid,  bo  the 
pepsin-hydrochloric-acid  becomes  separated  at  100°  into  Wasmann's 
coagulated  pepsin  and  hydrochloric  acid,  and  in  either  case  it  is  equally 
impossible  to  roproduco  tho  conjugated  acid  from  its  proximate 
elements  after  their  separation.  On  bringing  the  complex  acid  in 
contact  with  an  alkali,  the  adjunct — the  substance  which  has  been  in 
combination  with  the  hydrochloric  acid — is  precipitated.  Schmidt 
believos  that  he  has  ascertained  that  an  artilicial  digestive  mixture 
which  has  expended  its  solvent  and  digestive  powers,  regains  them  on 
the  addition  of  free  acid;  aud  that  when  hydrochloric  acid  is  added, 
the  pepsin-hydrochloric-acid  is  expelled  from  its  combination  with 
albumen,  &c,  and  thus  regains  its  former  properties,  while  the  newly 
added  hydrochloric  acid  enters  into  its  well-known  soluble  combina- 
tions with  albumen,  &c.  By  the  repeated  addition  of  hydrochloric 
acid,  a  digestive  fluid  or  this  pepsin-hydrochloric-acid  might  preserve 
its  digesting  power  for  ever,  unless  the  fluid  became  saturated  with 
the  dissolved  substanoes,  or  the  conjugated  acid  underwent  decompo- 
sition. 

(Lehmann,  Physiological  Chemistry,  translated  for  the  Cavendish 
Society.) 

PERAME'LES.    [Bandicoot;  Marsupiata.] 
PERCH.  [Peroid^e.] 

PE'RCID-iE,  or  Perco'ides  of  Cuvier,  a  family  of  Acanthopterygious 
Fishes,  of  which  the  Common  Perch  may  be  regarded  as  the  type. 
They  have  the  body  covered  with  scales  whose  outer  surface  is  more 
or  less  rough,  and  the  free  margins  of  which  are  denticulated ;  the 
operculum  and  preoperculum  are  variously  armed  with  spines,  and 
denticulated  at  the  outer  margin ;  they  not  only  have  teeth  in  both 
jaws,  but  the  vomer  and  palatine  bones  are  also  furnished  with  them : 
the  number  of  rays  to  the  branchiostegous  membrane  varies  from  five 
to  seven ;  they  never  fall  short  of  the  lower  nor  exceed  the  higher 
number.  Tho  flesh  of  these  fishes  is  generally  well-flavoured  and 
wholesome.    They  inhabit  both  salt  aud  fresh  water. 

The  first  division  of  the  Percoides,  according  to  Cuvier,  comprises 
all  those  species  which  have  the  ventral  fins  placed  under  the  pectorals, 
five  soft  rays  to  the  pectoral  fins,  seven  branchiostegous  rays,  and  two 
dorsal  fins.    This  section  includes  the  following  genera  : — 

1.  Perca  proper,  in  which  the  preoperculum  is  denticulated ;  the 
operculum  is  produced  behind  into  a  flattened  spine ;  the  infra- 
orbitals are  obscurely  denticulated,  and  the  tongue  is  smooth.  The 
Common  Perch  (Perca  Jluviatil is  of  Linnteus)  is  the  best  example.  It 
is  a  common  fish  in  the  fresh-waters  of  Great  Britain.  Closely  allied 
to  this  is  the  P.  Italica  of  Cuvier  and  Valenciennes,  a  species  found 
in  tolerable  abundance  in  some  parts  of  Italy;  it  differs  from  the 
Perca  Jluviatilis  in  being  of  a  shorter  and  deeper  form,  and  is  destitute 
of  the  black  bands.  Several  true  perches  are  found  in  North  America ; 
species  have  also  been  discovered  in  Java  and  New  Zealand  :  it  is 
highly  probable  therefore,  from  the  extensive  geographical  range  of 
the  Perches  proper  thus  exhibited,  that  very  many  species  still  remain 
to  be  discovered. 

2.  Labrax  (Cuv.  aud  Val.)  differs  chiefly  from  the  true  Perches  in 
having  the  infra-orbitals  destitute  of  denticulations  as  well  as  the 
suboperculum ;  the  operculum  (which,  as  well  as  the  preoperculum, 
is  entirely  covered  with  scales)  has  two  spiue3  on  the  posterior  part, 
and  the  tongue  is  furnished  with  minute  teeth.  [Labrax.] 

3.  Lates  (Cuv.  and  Val.),  a  geuus  also  closely  allied  to  Perca  proper, 
in  fact  differs  only  in  having  the  infra-orbitals  more  deeply  denticu- 
lated as  well  as  the  humerals ;  large  spines  are  observable  on  the 
angle  of  the  preoperculum ;  the  anterior  dorsal  is  shorter  and  higher 
than  in  the  Perch  ;  the  tongue  is  smooth,  as  iu  the  last-mentioned  fish. 
The  fishes  of  this  sub-genus  are  usually  of  large  size,  good  eating, 
and  are  chiefly  found  in  the  rivers  in  the  warmer  parts  of  the  Old 
World. 

4.  Centropomus  (Lacep.)  includes  those  perch-like  fishes  whose  oper- 
culum is  produced  behind,  but  the  produced  part  is  rounded  at  the 
apex ;  in  the  fins  and  denticulated  preoperculum  they  resemble  the 
perch.  In  the  only  species  of  this  genus  hitherto  discovered  the  head 
is  more  pointed  than  in  the  preceding  genera.  [Cexiropomcs.] 

5.  Lepcioperca  (Cuv.  and  Val.)  differs  from  both  the  preceding  genera 
in  having  larger  sharply-pointed  teeth  intermixed  with  the  ordinary 
small  teeth ;  the  form  of  the  body  is  more  elongated,  and  the  first 
dorsal  fin  is  large.  The  L.  Sandra  (Cuv.  and  V.d.)  is  found  in  the 
rivers  aud  lakes  of  the  north-eastern  portions  of  Europe,  and  is  known 
to  the  Germans  by  the  names  of  Sander,  Sandel,  or  Sandatj  it  is  the 
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Scb.il  of  the  Austriaus,  and  the  Nagmaul  of  the  Bavarians.  A  second 
species,  the  L.  Vulgcnsis  of  Gmelin,  inhabits  the  rivers  of  Russia,  and 
a  third  is  found  in  the  United  States. 

6.  Huro  (Cuv.  and  Val.). — This  genus  is  founded  on  afish  described  , 
by  Sir  John  Richardson,  which,  with  most  of  the  essential  characters 
of  the  perches,  differs  in  having  the  opercula  simple,  a  character  in 
fact  not  found  in  either  of  the  other  genera  here  described.  The 
species  alluded  to  inhabits  Lake  Huron,  and  is  called  by  the  inhabi- 
tants the  Black  Bass :  it  is  one  of  the  best-flavoured  fishes  of  that  lake. 

7.  Etelis  (Cuv.  and  Val.). — In  this  genus,  as  in  Leucioperca,  there  are 
larger  teeth  intermixed  with  the  ordinary  minute  ones,  but  hero  the 
larger  teeth  are  confined  to  the  jaws,  and  aro  not  found  intermixed 
with  the  palatine  teeth,  as  in  Leucioperca ;  the  operculum  is  terminated 
by  two  spines,  whilst  in  the  genus  just  mentioned  it  is  simple.  Only 
one  species  of  Ettlis  is  known ;  its  body  is  elongated,  the  muzzle  is 
rather  obtuse,  the  eyes  very  large,  and  the  outer  rays  of  the  tail-fin 
are  elongated.  This  fish  (the  E.  carbuncuhis,  Cuv.  and  Val.)  is  also 
remarkable  for  its  brilliant  red  colour,  aud  is  adorned  with  longi- 
tudinal golden  stripes.  It  is  found  in  the  region  of  the  Seychelle 
Islands,  north  of  Madagascar. 

8.  Niphon  (Cuv.  aud  Val.).— This  genus  is  founded  on  a  single  species 
found  in  the  Japanese  Sea,  and  is  remarkable  for  the  large  spines  with 
which  the  opercula  are  armed ;  the  preoperculum  is  strongly  dentated 
at  its  margin  aud  furnished  with  a  long  and  powerful  spine  at  its 
angle,  and  the  operculum  has  three  of  these  large  spines ;  the  first 
dorsal  is  large,  aud  its  spinous  rays  aro  strong  ;  the  body  is  somewhat 
elongated,  and  the  head  is  pointed.  The  authors  last  quoted  apply  to 
this  species  the  name  N.  spinosus. 

9.  Enoplosus  (Lacdpede)  is  also  founded  upon  a  single  species  (from 
Australia)  originally  described  in  White's  '  Journal  of  a  Voyage  to 
New  South  Wales,'  in  which  work  the  fish  is  mistaken  for  a  Chcetodon, 
no  doubt  from  its  short,  deep,  and  compressed  form,  aud  produced 
muzzle.  Like  the  true  Perches,  it  has  two  dorsal  fins,  but  these  are 
much  extended  in  the  vertical  direction  ;  the  third  ray  of  the  first 
dorsal  is  very  large  and  long,  and  the  six  anterior  rays  of  the  second 
dorsal  are  also  much  elongated;  the  infra-orbital  is  denticulated,  and 
so  is  the  preoperculum,  which  is  moreover  furnished  with  a  strong 
spine ;  the  operculum  is  simple,  that  is,  destitute  of  spines.  It  is  the 
Enoplosus  armatus  of  Cuv.  aud  Val.,  a  fish  of  small  size,  being  Beldom 
more  than  8  or  10  inches  in  length;  the  body  is  adorned  with  seven 
or  eight  black  bauds  on  a  sHvery  ground ;  some  of  these  bauds  however 
are  abbreviated. 

10.  Diploprion  (Kuhl  and  Van  Hasselt),  like  the  two  preceding 
genera,  contains  but  one  species  (D'/iloprion  bifasciatum  of  the  authors 
just  quoted).  This  fish  is  of  a  short  and  high  form,  having  a  large 
head  somewhat  obtusely  terminated  in  front ;  its  colour  is  yellow  ;  a 
broad  black  vertical  mark  runs  through  the  eye,  and  a  still  broader 
band  crosses  the  body.  The  iufra-orbital  is  entire,  the  preoperculum 
is  denticulated,  and  the  operculum  is  armed  with  three  strong  spines. 
It  is  found  off  the  coast  of  Java. 

11.  Apogon  (Lacdpede). — In  this  genus  the  first  and  second  dorsal 
fins  are  small  in  autero-posterior  extent,  and  widely  separated  ;  the 
general  form  of  the  body  is  ovate,  but  somewhat  suddenly  less  deep 
behind  the  second  dorsal ;  the  head  is  without  scales,  large,  and  obtuse 
in  front ;  the  scales  are  very  large,  and  easily  dislodged  ;  the  preoper- 
culum is  denticulated.  Many  species  of  this  genus  inhabit  the  Indian 
seas,  but  that  which  is  most  generally  known  (the  A.  rexmullorum)  is 
found  in  the  Mediterranean.  It  is  a  small  fish,  rarely  more  than  5  or 
6  inches  in  length,  and  of  a  golden-red  colour,  with  a  black  spot  on 
each  side  at  the  base  of  the  tail-fin ;  there  is  also  generally  a  spot  of 
the  same  colour  near  each  angle  of  this  fin,  another  on  the  posterior 
dorsal,  and  a  brown  tint  between  the  eye  and  the  tip  of  the  muzzle. 
Besides  these  larger  blotches,  the  body  is  marked  with  minute  black 
specks. 

12.  Cheilodipterus  (Lacepede)  has  larger  pointed  teeth  mixed  with 
the  ordinary  ones ;  the  preoperculum  is  denticulated,  and  the  oper- 
culum is  entire.  [Cheilodipterus.] 

13.  Pomatomus  (Cuv.  and  Val). — In  this  genus  the  dorsal  fins  are 
small  in  autero-posterior  extent,  and  widely  separated ;  the  second 
dorsal  fin  and  the  anal  fins  are  thick  and  covered  with  small  scales ; 
the  body  is  somewhat  elongated  and  thick ;  the  head  is  large,  and  the 
eyes  very  large ;  the  opercula  are  covered  with  scales ;  those  on  the 
body  are  large,  and  easily  dislodged. 

Only  one  species  of  this  genus  is  known,  the  Pomatomus  telescopium 
of  Risso,  and  this  is  said  to  be  exceedingly  rare,  living,  it  appears,  in 
very  deep  water.  Risso  states  that  at  Nice,  where  the  species  has  been 
found,  only  two  specimens  were  taken  during  thirty  years.  The  indi- 
vidual from  which  Messrs.  Cuvier  and  Valenciennes's  description  is 
taken  was  about  20  inches  (French  measure)  in  length.  The  colour  of 
this  fish  is  brownish-violet,  with  blue  and  reddish  reflections.  The 
authors  just  mentioned  do  not  appear  quite  satisfied  as  to  the  true 
affinities  of  this  genus. 

14.  Ambassis  (Cuv.  and  Val.). — This  geuu3  is  founded  upon.a  small 
fish  found  off  the  coast  of  the  Isle  of  Bourbon  ;  its  principal  characters 
consist  in  the  double  series  of  denticulations  on  the  lower  portion  of 
the  pre-operculum,  a  denticulated  infra-orbital,  a  protractile  mouth,  I 
and  a  small  decumbent  spine  in  front  of  the  first  dorsal  fin,  the  point 
of  which  is  directed  forwards.    In  the  form  of  the  body  it  approaches  [ 


the  common  perch.  It  is  the  A.  Commcrsonii  (Cuv.  and  Val.):  a 
second  species  is  found  off  the  Malabar  coast,  and  there  are  several  in 
the  Indjan  seas,  most  of  which  are  described  by  Hamilton  in  hit 
'  Account  of  the  Fishes  found  in  the  River  Ganges  and  its  Branches/ 
under  the  generic  name  Chanda. 

15.  Aspro  (Cuv.  and  Val.). — The  species  of  this  genus  have  the  body 
elongated,  slender,  and  approaching  to  a  cylindrical  form  ;  the  eye  is 
moderate,  and  placed  in  the  upper  part  of  the  head  ;  the  muzzlu  is 
obtuse,  and  the  mouth  is  rather  small ;  the  first  and  second  dorsals 
are  widely  separated,  and  the  ventral  fins  are  large.  Two  species  are 
known  ;  one  found  in  the  Rhone,  the  Sadne,  and  some  other  rivers  of 
France,  is  about  six  or  seven  inches  in  length,  of  a  reddish  or  yellowish 
brown  colour,  and  has  four  black  bands  extending  across  the  back. 
It  is  the  A.  vulgaris  of  Cuv.  and  Val.,  and  Perca  aspera  of  Liunajus. 
A  second  species  of  Aspro  (the  A.  Zingel  Cuv.  and  Val.),  found  in  thi 
Danube  aud  its  tributaries,  attains  a  much  larger  size. 

16.  Orammistes  (Cuv.  and  Val.). — The  species  composing  this  genua 
have  small  scales;  their  operculum  and  preoperculum  are  armed  with 
spines,  but  not  denticulated  ;  tho  anal  fin  has  no  distinct  spinous  rays ; 
the  body  is  usually  moderately  deep,  somewhat  compressed,  and  sud- 
denly less  deep  towards  tho  tail ;  the  head  is  moderately  large,  the 
eyes  moderate,  and  the  first  and  second  dorsal  fins  aro  placed  near 
each  other. 

The  0.  orientate  (Cuv.  and  Val.)  is  of  small  size ;  its  colour  is  deep 
brown,  and  the  head  and  body  are  adorned  with  numerous  longitu- 
dinal whito  lines ;  the  number  of  these  lines,  it  would  appear,  varies 
in  different  individuals.    It  inhabits  the  Indian  seas. 

This  genus  terminates  the  first  division  of  the  Percoidcs  of  Cuvier 
and  Valenciennes,  a  section  sufficiently  extensive  both  as  to  genera 
and  species,  and  (if  we  except  a  few  species)  in  all  probability  a 
natural  one. 

The  second  division  comprises  those  species  in  which  the  first  or* 
spinous  dorsal  is  united  with  the  second  or  soft-rayed  dorsal,  so  as  to 
form  one  continuous  fin,  and  is  composed  chiefly  of  the  great  genus 
Serranus.  [Serranos.] 

The  third  division  embraces  those  Percoid  Fishes  which  differ  from 
the  preceding  in  having  less  than  seven  branchiostegous  rays.  The 
principal  genera  contained  in  this  division  are  noticed  under  the  proper 
heads.  Like  the  Serrani,  they  have  the  first  and  second  dorsal  fins 
united,  but  there  is  often  a  deep  emargination  between  the  spinous 
and  soft-rayod  portion. 

The  fourth  division  is  composed  of  such  species  as  have  more  than 
five  soft  rays  to  the  ventral  fins,  and  more  than  seven  branchiostegous 
rays.    It  contains  the  following  genera  : — 

1.  Myripristis  (Cuv.  and  Val.),  or  fishes  having  the  above  characters, 
combined  with  a  short  deep  and  somewhat  compressed  form  of  body, 
which  is  suddenly  contracted  near  the  tail,  and  furnished  with  large 
and  strongly-serrated  scales,  the  head  large,  the  mouth  also  large,  and 
the  eye  moderate ;  the  preoperculum  is  denticulated,  aud  the  oper- 
culum is  serrated,  and  produced  into  a  strong  and  large  spine  ;  there 
is  a  strong  spinous  ray  in  front  of  the  ventral  fins,  and  three  or  four 
spines  in  front  of  the  anal,  one  of  which  at  least  is  large  :  the  first  and 
second  dorsals  are  almost  separated  by  a  deep  emargination.  The 
species  of  this  genus  inhabit  the  tropical  seas  of  both  the  old  aud  new 
world,  and  are  usually  of  small  size,  seldom  exceeding  seven  or  eight 
inches  in  length :  their  colouring  is  usually  very  brilliant. 

2.  Holoctntrum  (Cuv.  and  Val.). — This  genus,  like  the  last,  contains 
fishes  of  very  brilliant  colouring,  the  prevailing  hue  being  shades  of 
red.  It  differs  chiefly  from  Myripristis  in  having  a  strong  spine  on 
the  angle  of  the  preoperculum  :  the  operculum  is  strongly  serrated, 
and  armed  with  large  spines.  The  species  are  found  in  the  seas  of 
tropical  climates. 

3.  Beryx  (Cuv.  and  Val.). — In  this  genus  there  is  no  spine  on  the 
angle  of  the  preoperculum,  and  it  moreover  has  but  one  rather  short 
dorsal  fin,  which  is  not  emarginated.    [Beryx.  ] 

In  this  division  Messrs.  Cuvier  aud  Valencieunes  also  place  Dr.  Shaw's 
genus  Trachichthys,  founded  on  a  fish  from  the  coast  of  Australia  (T. 
Australis,  Shaw),  which  apparently  differs  chiefly  in  having  a  double 
keel  on  the  abdomen,  which  is  strongly  serrated ;  the  preoperculum 
is  armed  with  a  spine. 

In  the  fifth  division  of  Percoid  Fishes  the  ventral  fins  are  placed  in 
advance  of  the  pectorals.  It  contains  the  genera  Trachinus,  Percis, 
Pinguipes,  Percophis,  and  Uranoscopus. 

In  the  sixth  and  last  division  the  ventral  fins  are  placed  behind  the 
pectorals.  It  comprises  the  genera  Spkyrxna,  Paralepis,  and 
Polynemus. 

PERCNOPTERUS.  [Vur/ruRiD.E.] 

PERCOIDE^E.  [PERcnm] 

PERDl'CID^E,  the  name  of  a  family,  or,  according  to  some,  a  sub- 
family of  Tetraonida:  in  the  latter  case  the  form  should  hePerdicince. 

The  genus  Perdix,  Briss.,  in  Mr.  Swainson's  arrangement,  is  made 
to  contain  the  sub-genera  Perdix  (Partridges) ;  Chcetopus  (Francolins); 
Coturnix  (Quails) ;  Ptilopachus,  Sw. ;  and  Orty.c,  Stephens. 

The  Perdicince,  according  to  Mr.  G.  R.  Gray's  arrangement,  form 
the  first  sub-family  of  the  Tetraonidce,  and  consist  of  the  following 
genera: — Ithaginis,  Wagler;  Francolinus,  Briss.;  Perdix,  Lath.; 
Slarna,  Bouap.;  Lerwa,  Hodgs.;  Arborophila,  Hodgs.;  Coturn ix,  Briss.; 
Ptilopachus,  Swains.  [Tetraonidce]  ;  Liponyx,  Vieill.;  Orlyx,  Stephens; 
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Lophortyx,  Bonap. ;  Caliipepla,  Wngler  ;  Odonlophorus,  Vieill.  ;  and 
Tetraagallus  (Lopkophorm  of  Jardine  anil  Solby),  J.  B,  Gray. 

The  birds  of  this  group  are  widely  spread  over  tho  earth,  no  quarter 
of  the  globe  being  without  sotno  of  tho  family,  all  of  which  are  uioro 
or  less  esteemed  aa  affording  a  nutritious  and  sapid  food  to  man. 

Perdix  (Ray  ;  Stavna,  Bonap.). — Bill  short,  strong,  naked  at  the 
base;  upper  mandible  convex,  deflected  towards  the  tip;  nostrils 
basal,  lateral,  the  orifice  partly  concealed  by  an  arched  naked  scale  ; 
wings  short,  concave,  rounded  iu  form  ;  the  first  three  feathers  shorter 
than  the  fourth  or  fifth,  which  are  the  longest  in  the  wing;  tail  of 
fourteen  or  eighteen  feathers,  short. 

P.  cinerea;  Starna  cinerea,  Bonap.  This  well-known  object  of  every 
European  partridge-shooter  is  too  familiar  to  require  description. 

It  is  the  Perdice,  Pernisette,  Pernigona,  and  Starna,  of  the  Italians ; 
Perdris,  Perdris  Gringette,  Penh-is  Griesehe,  l'erdris  Griso,  IVrdris 
Gouache,  and  Perdris  des  Champs,  of  tho  French ;  Ilcbhulm  of  tho 
Germans  ;  Coriar  of  the  Welsh  ;  Partridge  of  the  English, 

Mr.  Gould  (and  he  is  corroborated  by  other  authors)  considers  this 
species  as  strictly  European,  though  M.  Temminck  speaks  of  it  as  a 
visitor  to  Egypt  and  the  Barbary  coast. 

The  ardent  temperament  of  the  Partridge  has  been  the  theme  of 
many  writers  on  natural  history  from  Pliny  downwards,  and  the 
parental  affection  of  the  female  for  her  young  seems  to  be  not  less 
strong  than  the  sexual  ardour  of  the  male.  The  rough  nest,  which  is 
placed  on  the  ground  in  corn-fields,  meadows,  &c,  contains  from 
twelve  to  eighteen  or  even  twenty  eggs  of  a  greenish  ash-colour  ;  and 
the  hen  sits  so  close  that  her  head  not  uufrequently  falls  before  tho 
scythe  of  the  mower,  as  represented  in  one  of  Bewick's  admirable  cuts. 
To  relate  all  the  anecdotes  of  the  maternal  affection  of  this  bird  would 
be  endless — and  indeed  the  male  watches  over  the  young  with  paternal 
care  :  one  or  two  must  suffice.  Pennant  records  a  strong  instance  : — 
A  partridge,  followed  by  a  large  covey  of  very  young  birds,  was  sur- 
prised by  a  violent  shower  of  rain.  "  She  collected  them  under  her," 
says  Pennant,  "  and  to  secure  them  further,  spread  her  wings  to  pre- 
vent every  injury.  In  vain  !  The  storm  increased,  yet  she  would  not 
quit  her  charge ;  she  preferred  death,  and  we  found  her  lifeless  (with 
all  the  little  brood)  with  distended  wings,  retaining  her  attempt  to 
preserve  them  even  to  the  very  article  of  death."  Mr.  Selby  relates 
that  a  person  engaged  in  a  field  not  far  from  his  residence  had  his 
attention  arrested  by  some  objects  on  the  ground,  which  upon 
approaching  he  found  to  be  a  male  and  female  partridge  engaged  iu 
battle  with  a  carrion  crow  :  so  absorbed  were  they  in  the  issue  of  the 
contest,  that  they  actually  held  the  crow  till  it  was  seized  and  taken 
from  them  by  the  spectator  of  the  scene.  Upon  search,  the  very  lately 
hatched  young  were  found  concealed  among  the  grass,  and  the  crow 
had  been  doubtless  attacked  by  the  parents  during  his  attempt  to 
carry  off  some  of  their  offspring.  The  wiles  and  stratagems  put  in 
practice  by  the  hen  to  draw  the  intruder  from  the  place  where  her 
affrighted  young  have  taken  refuge  are  wonderful  :  she  will  limp 
about  as  if  lame  of  a  leg  or  wing,  and  so  induce  one  unaccustomed  to 
her  deceptions  to  follow  her  from  the  brood,  to  which  she  flies  back 
by  a  circuitous  route.  White  saw  a  hen  partridge  come  out  of  a  ditch, 
and  run  along  shivering  with  her  wings,  and  crying  out  as  if  wounded 
and  unable  to  get  from  him.  While  the  dam  acted  this  distress,  the 
boy  who  attended  White  saw  her  brood,  which  was  small  and  unable 
to  fly,  run  to  an  old  fox-earth  for  shelter.  Markwick  too  observes  that 
•'t  is  not  uncommon  to  see  an  old  partridge  feign  itself  wounded,  and 
run  along  on  the  ground  fluttering  and  crying  before  either  dog  or 
man,  to  draw  them  away  from  its  helpless  unfledged  young  ones.  "  I 
have  seen  it  often,"  says  Markwick,  "  and  once  in  particular  I  saw  a 
remarkable  instance  of  the  old  bird's  solicitude  to  save  its  brood.  As 
I  was  hunting  a  young  pointer,  the  dog  ran  in  on  a  brood  of  very 
small  partridges;  the  old  bird  cried,  fluttered,  and  ran  tumbling  along 
just  before  the  dog's  nose,  till  she  had  drawn  him  to  a  considerable 
distance,  when  she  took  wing  and  flew  still  farther  off,  but  not  out  of 
the  field  ;  on  this  the  dog  returned  to  me,  near  which  place  the  young 
ones  lay  concealed  in  the  grass,  which  the  old  bird  no  sooner  perceived 
than  she  flew  back  again  to  us,  settled  just  before  the  dog's  nose 
again,  and  by  rolling  and  tumbling  about  drew  off  his  attention  from 
her  young,  and  thus  preserved  her  brood  a  second  time.  I  have  also 
seen,  when  a  kite  has  been  hovering  over  a  covey  of  young  partridges, 
the  old  birds  fly  up  at  the  bird  of  prey,  screaming  and  fighting  with 
all  their  might  to  preserve  their  brood." 

Aristotle  describes  his  Perdix  as  tumbling  about  to  draw  intruders 
from  her  nest,  and  fixing  their  attention  till  the  young  have  time  to 
escape.    ('  Hist.  Anim.,'  ix.  8.) 

The  pairing  time  is  generally  about  the  beginning  of  February,  but 
notwithstanding  the  ardour  of  these  birds,  the  attachment  soon 
seems  to  be  directed  to  another  object,  if  any  accident  happen  to  that 
first  selected ;  at  least  as  far  as  the  female  is  concerned.  White 
mentions  a  sportsman  whose  zeal  for  the  increase  of  his  game  being 
greater  than  his  humanity,  he,  after  pairing  time,  always  shot  the  cock 
bird  of  every  couple  of  partridges  upon  his  grounds,  supposing  that 
the  rivalry  of  many  males  interrupted  the  breed  :  he  used  to  say,  that 
though  he  had  widowed  the  same  hen  several  times,  yet  he  found  she 
was  still  provided  with  a  fresh  paramour  that  did  not  take  her  away 
from  her  haunt.    The  same  delightful  author  states  that  he  knew  a 
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lover  of  letting,  an  old  sportsman,  who  had  often  told  him  that  soon 
after  harvest  ho  had  frequently  taken  small  coveys  of  partridges,  con- 
sisting of  cock  birds  alone,  which  ho  pleasantly  used  to  call  old 
bachelors.  It  thus  appears  that  the  number  of  males  much  exceeds 
that  of  the  females  :  tho  rivalry  between  tho  amorous  combatautH  iu 
tho  spring  — and  their  battles  are  long  and  bloody — would  seem  to  bo 
the  usual  provision  to  secure  tho  strongest  males  for  the  continuation 
of  the  species.  They  roost  on  the  ground  together,  generally  in  large 
fields. far  from  hedges  or  coverts,  probably,  as  White  observes,  lo 
secure  themselves  from  pole-cats  and  stoats.  There  are  accidental 
pied  or  whitish  varieties. 


Common  Fartridge  (l  ei  dii  cinerea). 


The  above  form  has  been  separated  from  the  other  partridges,  Perdix 
Grceca,  Briss.,  P.  rubra,  P.  petrosa  &c,  by  Prince  C.  L.  Bonaparte. 
The  first  of  these  (P.  saxatiiis  of  Meyer,  La  Bartavelle)  is  most 
probably  the  rif'pSif  of  Aristotle.  All  these,  which  are  European,  as 
well  as  P.  Chukar  from  the  Himalaya  Mountains,  have  a  rudimentary 
blunt  spur  on  the  tarsus,  which,  with  their  general  plumage  and  red 
legs  and  bill,  seem  to  justify  the  Prince's  separation. 

The  Greek  Partridge  inhabits  the  Alps,  the  Tyrol,  Switzerland,  Italy, 
Turkey,  and  the  Grecian  Archipelago.  P.  petrosa  (the  Barbary  Par- 
tridge) is  common  on  that  part  of  the  African  coast  and  in  the  southern 
portions  of  Europe,  especially  those  which  are  washed  by  the  Mediter- 
ranean Sea.  In  the  mountainous  parts  of  Spain,  and  iu  the  islands  of 
Majorca  and  Minorca,  Sardinia,  Corsica,  Malta,  and  Sicily,  it  is 
abundant ;  but  it  is  rave  in  France,  and  not  known  in  the  north  of 
Europe.  P.  rubra,  the  Common  lted-Legged  or  Guernsey  Partridge, 
is  abundant  in  France  and  Italy,  rare  in  Switzerland,  anil  still  rarer  iu 
Germany  and  Holland.  Mr.  Gould  observes  that  it  is  confined  to  the 
European  continent  and  the  islands  of  Guernsey  and  Jersey,  but  M. 
Temminck  ('  Manuel,'  part  iv.)  states  that  it  is  found  in  Japan,  where 
it  was  observed  by  Dr.  Von  Siebold  and  M.  Burger,  identical  in  form 
and  colour  of  plumage.  It  has  been  introduced  into  our  preserves, 
and  is  now  rather  plentiful  in  some  parts,  especially  iu  Suffolk.  But 
we  doubt  whether  those  who  have  introduced  it  have  much  reason  to 
be  pleased  with  the  importation.  They  persecute  almost  to  extermi- 
nation the  Common  Partridge  (Starna  cinerea),  a  much  better  bird, 
whether  regard  be  had  to  the  sports  of  the  field  or  the  pleasures  of 
the  table.  They  are  most  determined  runners,  and  few  birds  are  more 
calculated  to  injure  the  behaviour  of  a  well-bred  and  well-broken 
pointer  or  setter  than  the  Red-Legged  Partridge ;  if  anything  cau 
make  him  puzzle,  that  partridge  will.  Though  the  flesh  is  not  so 
juicy  as  that  of  the  Common  Partridge,  a  well  fed  plump  young  Red- 
Legged  Partridge,  split  down  the  back  and  broiled  upon  a  good  clear 
fire,  is  not  bad  eating.  It  is  probably  the  Perdix  of  the  Romans. 
Martial  (xiii.  76),  in  allusion  to  the  insane  epicurism  of  the  Romans, 
which  seems  to  have  valued  price  more  than  flavour,  says 
"  Carior  est  Perdix  :  sic  sapit  ilia  magis." 

Francolinus,  Briss;  Pternistcs,  Wagler;  Chcetopus,  Swainson. — Bill 
stout,  moderate  in  size,  convex  above,  and  slightly  curved  downwards 
at  the  tip.  Nostrils  basal,  lateral,  partially  closed  by  a  naked  over- 
arching membrane.  Tail  of  twelve  feathers,  moderate,  slightly  rounded. 
Feet  naked,  4-toed,  tarsi  of  the  male  ai  med  with  strong  blunt  spurs. 

The  rudimentary  spurs  of  the  Red-Legged  Partridges  become  in  the 
Francolins  well  developed. 

The  species  occur  on  the  old  continent  and  its  islands.  The  form 
occurs  in  Europe,  Asia,  and  Africa.  The  Francolins  are  forest  birds, 
perch  on  trees,  and  feed  on  seeds,  bulbs,  &c. 

F.  vulgaris,  the  European  Francolin,  Le  Francoliu  a  Collier  Roux  of 
the  French,  Francolino  of  the  Italians,  is  a  fine  and  handsome  bird  ; 
and  the  plumage  of  the  adult  male  is  rich. 

Mr.  Gould,  who  has  given  beautiful  figures  of  the  male  and  female, 
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of  the  natural  size,  in  bis  'Birds  of  Europe,'  says,  "  In  the  bird  before 
«8  we  trace,  or  fancy  we  can  trace,  one  of  those  unions  through 
which  the  splendid-coloured  Pheasants  of  the  East  are  united  to  the 
sober-coloured  Quails  and  Partridges  of  the  European  continent,  its 
form  and  habits  connecting  it  with  the  latter,  while  its  colouring 
manifests  a  relationship  to  the  beautiful  Oriental  genus  Tragopan. 
The  near  relationship  which  we  fancy  exists  between  the  genera 
Francolinus  and  Tragopan  consists  in  their  general  style  of  colouring, 
in  their  short  spurs,  and  in  the  conformation  of  the  beak.  Another 
section  of  the  genus  Francolinus,  peculiar  to  Africa,  exhibits  also  a 
form  differing  from  these  in  the  structure  of  the  beak,  in  which  parti- 
cular, as  well  as  in  the  uses  to  which  it  is  applied  in  obtaining  food, 
it  assimilates  to  the  oriental  genus  Lophophorus ;  still  between  these 
groups  we  may  yet  expect  to  find  others,  harmonising  with  each  so  as 
to  form  a  complete  concatc  nation." 

This  Francolin  haunts  humid  places,  perches  on  trees,  and  feeds, 
like  the  common  partridges  (which,  as  Mr.  Gould  observes,  it  resembles 
in  the  form  of  the  bill),  on  insects,  seeds,  &c,  but  not  on  bulbs,  like 
others  of  the  genus.  M.  Temminck,  in  the  fourth  part  of  his 
'  Manuel,'  mentions  myrtleberries  and  the  tender  tops  of  herbs  as 
forming  part  of  its  food.  Nothing  particular  seems  to  be  kuown 
about  its  nest,  &e. 

This  species  is  widely  distributed.  In  Europe  its  habitat  appears 
to  be  exclusively  confined  to  the  southern  regions,  as  Sicily,  Malta, 
and  the  Neapolitan  territories,  but  it  is  also  found  in  the  north  of 
Africa,  and  over  the  greater  portion  of  tho  Asiatic  continent,  and  in 
the  Himalaya  Mountains. 

F.  Ponticerianus,  Perdix  Ponliceriana  of  Latham,  Ferruginous  an  1 
Gray  Francolin,  appears  to  be  confined  to  Asia. 

This  species,  according  to  Colonel  Sykes,  is  the  Teetur  of  the 
Mahrattas,  and  is  called  a  partridge  in  the  Dukhun  (Deccan),  where 
it  is  the  most  common  of  birds,  frequenting  gardens  and  cultivated 
lands.  The  Colonel  describes  the  irides  as  intense  red-brown,  and  its 
length,  inclusive  of  the  tail  (which  is  3  inches  C-lOths)  as  14  inches.  He 
states  that  it  is  not  met  with  in  the  Ghauts,  unless  in  well  cultivated 
valleys,  and  not  at  all  on  the  mountains.  It  roosts  on  trees,  in  which 
situation  the  Colonel,  on  more  than  one  occasion,  shot  them  during 
the  day-time;  but  this  was  a  rare  occurrence.    ('  Zool.  Proc.,'  1832.) 


Gray  Francolin  (Francolinus  Ponticerianus). 


Another  Francolin,  Francolinus  spadiceus,  measuring  with  the  tail 
(which  i  s  5  inches)  14  inches  7-10ths,  is  very  common  in  the  thick 
brushwood  of  the  Ghauts.  Colonel  Sykes  had  both  sexes  alive  in  his 
possession  for  some  time,  and  has  no  doubt  that  they  might  be  suc- 
cessfully introduced  iuto  Europe.  He  describes  them  as  excellent 
eating,  and  says  that  they  rarely  take  wing  or  perch.  The  male  has 
a  harsh  trisyllabic  call,  Kok-kut-ree,  whence  the  Mahrattan  name 
Koku-tree.  The  female  in  confinement  uttered  little  notes,  like  the 
twittering  of  a  chicken.  A  male  in  Colonel  Sykes's  collection  had 
three  large  spurs  on  one  leg  and  two  on  the  other.  ('  Zool.  Proc.,'  1832.) 

F.  pileatus  (Andrew  Smith)  is  an  African  species. 

The  expedition  under  the  direction  of  Dr.  Andrew  Smith  saw  the 
first  specimens  of  this  handsome  Francolin  on  the  banks  of  the 
Marikwa  River,  which  flows  in  a  north-easterly  direction  from 
Kurichane.  "  It  showed,"  says  Dr.  Smith,  "but  little  disposition  to 
resort  to  the  jungle,  though  when  disturbed  in  more  open  localities, 
which  it  by  choice  frequents  while  feeding,  it,  like  Francolinus  Nata- 
lensis,  seeks  concealment  in  the  bosom  of  the  thickets.  Early  in  the 
morning  specimens  were  observed  in  moderate  abundance  upon  the 


open  grassy  plots  which  oocurrcd  intersecting  the  wouded  regions  that 
skirted  both  sides  of  the  stream,  and  there  they  appeared  to  find  their 
food  in  plenty,  which  was  found  to  consist  of  small  bulbous  roots, 
seeds,  insects,  &c.  To  the  same  localities  these  birds  were  also 
observed  to  resort  towards  evening ;  but  at  that  period  they  were  less 
readily  discovered,  owing  to  their  being  commonly  more  silent  at  that 
time.  During  the  middle  of  the  day  they  were  rarely  observed,  and 
from  what  was  ascertained  there  were  grounds  for  believing  they 
repose  while  the  sun  is  warm,  and  that  while  enjoying  rest  they  are 
generally  perched  upon  dwarf  trees  or  shrubs,  no  doubt  to  be  the 
more  secure  from  the  teeth  of  the  numerous  predatory  quadrupeds 
which  are  constantly  traversing  the  woods  in  quest  of  prey." 


Francolinus  pileatus.  (Smith.) 


F.  Swainsonii  of  the  same  author,  with  its  naked  throat,  wrinkled 
space  round  the  eye,  and  more  sombre  plumage,  seems  to  be  a  step 
towards  some  other  rasorial  forms,  and  to  differ  so  much  from  its 
congeners  as  almost,  if  not  quite,  to  justify  separation. 

Coturnix  (Brisson). — The  species  of  this  genus  are  vernacularly 

known  as  Quails. 

The  bill  is  naked  at  the  base,  slender,  convex  above,  curved  towards 
the  end ;  no  red  eye-brow.  Tarsus  spurless.  Tail  short.  Wings 
rounded.    First  quill  of  equal  length  with  the  rest. 

They  are  found  in  the  Old  World  and  Australia  only. 

C.  daclylisonans,  Mayer  (Tetrao  Cotwnix,  Linn. ;  Perdix  Coturnix, 
Latham). 

This  well  known  bird,  a  description  of  which  would  be  superfluous, 
seems  to  be  the  "OpTv£  of  Aristotle,  who  mentions  the  bird  repeatedly 
in  such  terms  as  to  its  habits  and  migration  as  to  leave  little  or  no 
doubt  on  the  point;  and  the  Coturnix  of  the  Romans.  It  is  the 
Quaglia  of  the  Italians ;  Caille  of  the  French ;  Wachtel  of  the  Germans , 
Sofliar  and  Rhine  of  the  Welsh ;  and  Quail  of  the  English ;  Lohah 
and  Lowa  of  the  Mahrattas. 

Geographical  Distribution. — The  Quail  is  very  widely  distributed. 
"  No  individual  of  the  Gallinaceous  order,"  says  Mr.  Gould,  "  enjoys 
so  wide  a  range  in  the  Old  World  as  the  common  quail ;  it  is  abundant 
in  North  Africa,  most  parts  of  India,  and  if  we  mistake  not  China ; 
while  the  whole  of  the  southern  portions  of  Siberia,  and  every  country 
in  Europe  except  those  approximating  to  the  polar  circle,  are  visited 
by  it  annually,  or  adopted  for  a  permanent  abode.  A  considerable 
number  are  stationary  in  the  southern  portions  of  Europe,  such  as 
Italy,  Spain,  and  Portugal,  but  their  numbers  are  greatly  increased 
in  the  spring  by  an  accession  of  visitors  which  emigrate  from  the 
parched  plains  of  Africa  in  search  of  more  abundant  supplies  of  food 
and  a  congenial  breeding-place.  So  vast  and  countless  are  the  flocks 
which  often  pass  over  to  the  islands  and  European  shores  of  the 
Mediterranean,  that  a  mode  of  wholesale  slaughter  is  usually  put  in 
practice  against  them,  a  circumstance  which  no  doubt  tends  to  limit 
their  inordinate  increase." 

In  this  country  the  bird  is  not  very  abundant;  and  the  supply  for 
the  London  market  comes  principally  from  France.  It  arrives  here 
in  spring,  generally  early  in  May,  and  departs  in  October.  The  malea 
come  first,  betray  themselves  by  their  thrice  repeated  whistle,  and  ar« 
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frequently  lured  within  reach  of  tho  fowler  by  the  imitation  of  the 
female's  note  on  a  quail-pipo  ;  sometimes  by  the  voiee,  but  tho  per- 
former must  bo  a  perfect  mimic. 

The  ardent  and  pugnacious  nature  of  those  birds  was  taken  advantage 
of  by  tho  ancients,  and  quail-fighting  was  a  favourite  amusement  of 
the  Greeks  and  llomans,  as  it  still  is  of  tho  Chinese.  Their  food  con- 
sists of  grain  and  seeds,  insects,  and  slugs  or  worms.  They  arc  fattened 
for  the  table  on  homp-soed  principally.  Pennant  is  too  general  when 
he  says  that  tho  ancients  never  ato  those  birds,  supposing  them  to 
have  been  unwholesome,  as  they  wero  said  to  foed  on  hellebore. 
Pliny  indeed  ('  Nat.  Hist.,'  x.  xxiii.)  says  they  were  not  eaten  on 
aocount  of  their  feeding  on  poisonous  seeds ;  and  also  because  they  wero 
subject  to  the  epilepsy,  or  falling  sickness ;  but  this  vulgarism  did 
not,  we  suspect,  banish  so  delicious  a  bird  from  tho  tables  of  tho  better 
informed.    (Athenoeus,  '  Doipn.,'  ix.  xlvii ;  ibid,  xlviii. ;  xi.  cxiv.) 

The  Quail  is  polygamous ;  and  the  nest  of  the  female,  if  nest  it  may 
be  called — for  it  is  little  moro  than  a  holo  scratched  in  the  ground, 
generally  in  some  field  of  green  wheat — contains,  in  this  country, 
from  six  to  twelve  or  fourteen  bluish  leeky-greeu  or  oil-green  eggs. 
On  the  Continent,  as  many  as  eighteen  or  twenty  have  been  found ; 
but  here  six  or  eight  is  the  usual  number  of  a  Bevy,  as  the  brood  is 
called.   Covey  is  the  term  applied  to  a  family  of  partridges. 

Quails  are  noted  by  Hasselquist  as  having  been  seen  by  him  in 
Galilee.  The  Quail  of  the  Israelites  (Tetrao  laraelitarum,  Hasselq.) 
was  considered  by  him  to  be  a  new  species  of  Tetrao :  he  found  it  at  the 
Jordan,  and  in  tho  wilderness  near  the  mountains  of  Arabia  Petroca. 
Col.  Sykes  states  that  the  Common  Quail  is  tho  identical  species  on 
which  tho  Israelites  fed.  This  is  perhaps  not  the  place  to  discuss 
such  subjects,  but  it  may  be  necessary  to  remind  the  reader  that 
Rudbeck  asserted  that  the  living  food  which  "  at  even  came  up  and 
covered  the  camp"  (Exod.,  xvi.  13)  was  a  Flying-Fish.  We  dismiss  this 
at  once.  Ludolph,  who  thought  that  the  animal  was  a  locust,  is,  at 
first  sight,  more  worthy  of  attention  ;  but  the  word  ntotr  (sheer,  '  flesh') 
(Psalm  lxxviii.  27)  could  hardly  have  been  applied  to  locusts.  Then, 
according  to  good  authorities  (Bochart ;  Harris),  the  Hebrew  word  in 
Exodus  is  (sclav,  Arabied  'selwee'  or  'selvai,'  a  quail),  and  the 
Septuagint  and  Vulgate  both  lead  to  the  conclusion  that  it  was  certainly 
a  bird,  and  almost  certainly  a  quail.  See  further  Scheuchzer,  'Physica 
Sacra'  (vol.  i.  p.  173)  where  the  Hebrew  is  translated  upou  both  sides 
of  the  page  '  coturnix,'  as  it  is  at  p.  180;  but  the  plate  referred  to, 
tab.  clxi.,  represents  the  Israelites  collecting  locusts,  and  beneath  the 
plate  is  printed  "Exod.  xvi.  13,  Selavim,  LocusUe."  In  the  very  next 
plate  however,  tab.  clxii.,  representing  many  birds,  we  have  the  same 
chapter  aud  verse  quoted,  with  the  following  translation  :  "  Selavim, 
Coturnices,  aliseque."  Fig.  2  of  that  plate  is  no  bad  representation  of 
a  quail.  There  can  be  little  doubt  that  quails  formed  the  seasonable 
supply ;  and,  if  this  be  admitted,  we  have,  as  Col.  Sykes  observes,  proof 
of  the  perpetuation  of  an  instinct  (migration)  through  upwards  of  3300 
years,  the  fact  recorded  having  occurred  1491  years  before  Christ. 

Col.  Sykes,  in  his  valuable  paper  '  On  the  Quails  aud  Hemipodii  of 
India'  (' Zool.  Trans.,'  vol.  ii.),  in  which  he  states  that  he  found  the 
tongue  and  the  coeca  of  birds  to  be  of  considerable  importance  in 
indicating  affinities  or  dissimilarities  between  genera,  notices  C.  dacly- 
lisonans,  C.  textilis,  C.  crythroryncha,C.  Argoondah,  and  C.  Pentah. 

C.  Argoondah,  the  Rock-Quail  of  Dukhuu  (Deccan),  "  is  readily 
distinguished  by  the  numerous  transverse  narrow  black  bars  upon  the 
breast ;  but  the  young  males  and  tho  females  want  these  bars,  and 
vary  so  much  in  the  markings  on  the  back,  that  with  those  disposed 
to  manufacture  species  from  plumage  alone,  the  eleven  specimens  before 
me  from  Dukhun  would  furnish  at  least  four  new  species."  (Sykes.) 


Rock-Quail  (Coturnix  Argoondah].  (Sykes.) 

The  flesh  is  perfectly  white.  Col.  Sykes  says  that  this  is  the  species 
used  for  Quail  fights  by  the  natives,  and  not  0.  dactylisonans  or  C. 
textilis. 


Orlyx  (Stephens). — 1 311 1  short,  very  high;  eulmen  much  elevated 
and  curved,  gouys  thick  and  ascending;  noitrils  larg'-,  naked.  Tarnus 
smooth  ;  lateral  toes  unequal  ;  DO  spurs.    Tail  moderate. 

The  species  are  found  in  America  only, 

0.  Virginianus,  Virginian  or  Maryland  Quail.  Thi*,  the  Quail  of 
tho  inhabitants  of  New  England,  the  Partridge  of  tlie  IVnusylvaniaoN, 
has  the  bill  black ;  line  over  the  eye  down  the  neck  and  whole  chin 
pure  white,  bounded  by  a  descending  band  of  black,  which  spreads 
broadly  over  the  throat;  eye  dark  hazel ;  crown,  neck,  and  upper  part 
of  breast,  red  brown ;  sides  of  the  neck  spotted  with  white  and  black 
on  a  reddish  brown  ground ;  back,  scapulars,  and  lesser  coverts,  red 
brown,  intermixed  with  ash  and  sprinkled  with  black  ;  tertials  edged 
with  yellowish  white  ;  wings  plain  dusky  ;  lower  part  of  tho  breast  and 
belly  pale  yellowish  white,  beautifully  marked  with  numerous  curving 
spots  or  arrow-heads  of  black  ;  tail  ash,  sprinkled  with  reddish-brown; 
legs  very  pale  ash.  Length  nine  inches;  extent  fourteen  inches  (male). 
The  female  differs  in  having  the  chin  and  sides  of  tho  head  yellowish 
brown.  (Wilson.) 


Virginian  Quail  (Ortyr,  Tirginimius). 

Wilson  states  that  this  well-known  bird  is  a  general  inhabitant  of 
North  America,  from  the  northern  parts  of  Canada  and  Nova  Scotia 
to  the  extremity  of  the  peninsula  of  Florida ;  and  that  it  was  seen  in 
the  neighbourhood  of  the  Great  Osage  village,  in  the  interior  of 
Louisiana.  They  are,  he  adds,  numerous  in  Kentucky  and  Ohio,  and 
he  quotes  Pennant  for  their  introduction  into  the  island  of  Jamaica, 
where  they  throve  greatly,  breeding  twice  in  the  year  ;  he  also  quotes 
Captain  Henderson  as  authority  for  their  abundance  near  Belize, 
on  the  Bay  of  Honduras  ;  but  there  is  something  in  the  style  of 
Wilson  that  makes  it  almost  unpardonable  not  to  give  his  own  words, 
and,  in  justice  to  that  most  graphic  describer  and  the  reader,  we  shall 
permit  him  to  go  on  with  his  interesting  history  of  this  bird  in  his 
own  way  .  "They  rarely,"  continues  Wilson,  "frequent  the  forest,  and 
are  most  numerous  in  the  vicinity  of  well-cultivated  plantations  where 
grain  is  in  plenty.  They  however  occasionally  seek  shelter  in  the 
woods,  perching  on  the  branches  or  secreting  among  the  brush-wood  ; 
but  they  are  found  most  usually  in  open  fields,  or  along  fences  shel- 
tered by  thickets  of  briars.  Where  they  are  not  too  much  persecuted 
by  the  sportsmen,  they  become  almost  half  domesticated ;  approach 
the  barn,  particularly  in  winter,  and  sometimes  in  that  severe  season 
mix  with  the  poultry  to  glean  up  a  subsistence.  They  remain  with  us 
the  whole  year,  and  often  suffer  extremely  by  long  hard  winters  and 
deep  snows.  At  such  times  the  arts  of  man  combine  with  the  incle- 
mency of  the  season  for  their  destruction.  To  the  ravages  of  the  gun 
are  added  others  of  a  more  insidious  kind.  Traps  are  placed  on 
almost  every  plantation,  in  such  places  as  they  are  known  to  frequent. 
These  are  formed  of  lath  or  thinly-split  sticks,  somewhat  in  the  shape 
of  an  obtuse  cone,  laced  together  with  cord,  having  a  small  hole  at  the 
top,  with  a  sliding  lid  to  take  out  the  game  by.  This  is  supported  by 
the  common  figure-4  trigger,  and  grain  is  scattered  below  and  leading 
to  the  place.  By  this  contrivance  ten  or  fifteen  have  sometimes  been 
taken  at  a  time.  These  are  sometimes  brought  alive  to  market,  and 
occasionally  bought  up  by  sportsmen,  who,  if  the  season  be  very  severe, 
sometimes  preserve  and  feed  them  till  spring,  when  they  are  humanely 
turned  out  to  their  native  fields  again,  to  be  put  to  "death  at  some 
future  time  secundum  Often.  Between  the  months  of  August  and 
March  great  numbers  of  these  birds  are  brought  to  the  market  of 
Philadelphia,  where  they  are  sold  from  12  to  18  cents,  a  piece. 

"  The  Quail  begins  to  build  early  in  May.  The  nest  is  made  on  the 
ground,  usually  at  the  bottom  of  a  thick  tuft  of  grass  that  shelters 
and  conceals  it.  The  materials  are  leaves  and  fine  dry  grass  in  con- 
siderable quantity.  It  is  well  covered  above,  and  an  opening  left  on 
one  side  for  entrance.  The  female  lays  from  15  to  24  eggs,  of  a  pure 
white  without  any  spots.  The  time  of  incubation  has  been  stated  tc 
me  by  various  persons  at  four  weeks  when  the  eggs  are  placed  under 
the  domestic  hen.  The  young  leave  the  nest  as  soon  as  they  are  freed 
from  the  shell,  and  are  conducted  about  in  search  of  food  by  the 
female,  are  guided  by  her  voice,  which  at  that  time  resembles  the 
twittering  of  young  chickens,  and  sheltered  by  her  wings  in  the  same 
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manner  as  those  of  the  domestic  fowl,  but  with  all  that  secrecy  and 
precaution  for  their  safety  which  their  helplessness  and  great  danger 
require.  Iu  this  situation,  should  the  littlo  timid  family  be  unex- 
pectedly surprised,  the  utmost  alarm  and  consternation  instantly  pre- 
vail. The  mother  throws  herself  in  the  path,  fluttering  along,  and 
beating  the  ground  with  her  wings,  as  if  sorely  wounded ;  using  every 
artifice  she  is  master  of  to  eutice  the  passenger  in  pursuit  of  herself, 
uttering  at  the  same  time  certain  peculiar  notes  of  alarm  well  under- 
stood by  the  young,  who  dive  separately  amongst  the  grass,  and  secrete 
themselves  till  the  danger  is  over ;  and  the  parent,  having  decoyed  the 
pursuer  to  a  safe  distance,  returns  by  a  circuitous  route  to  collect  and 
lead  them  off.  This  well-known  manoeuvre,  which  nine  times  in  ten 
is  successful,  is  honourable  to  the  feelings  and  judgment  of  the  bird, 
but  a  severe  satire  on  man.  The  affectionate  mother,  as  if  sensible 
of  the  avaricious  cruelty  of  his  nature,  tempts  him  with  a  larger  prizo 
to  save  her  more  helpless  offspring ;  and  pays  him,  as  avarice  and 
cruelty  ought  always  to  be  paid,  with  mortification  and  disappoint- 
ment." 

Wilson  adds,  that  "  the  flesh  of  this  bird  is  peculiarly  white,  tender, 
and  delicate,  unequalled  iu  these  qualities  by  that  of  any  other  of  its 
genus  in  the  United  States." 

Lophortyx  (Bonaparte). — Separated  by  Prince  C.  L.  Bonaparte  from 
the  other  Ortyges,  and  differing  from  them  iu  the  ornament  ol 
a  curious  crest,  &c. 

L.  Californicus  is  a  native  of  California  and  may  be  taken  as  an 
example. 


Lophortyx  Californicus. 


The  editor  of  the  'Voyage  of  La  Peyrouse'  figured  this  species  in 
the  Atlas,  stating  that  they  were  plentiful  iu  the  low  woods  and  plains 
of  California,  where  they  assembled  in  bauds  of  two  or  three  hundred, 
and  became  fat  and  well  flavoured.  Mr.  Archibald  Menzies  brought 
home  skins  of  them  from  Vancouver's  voyage.  Captain  Beechey,  R.N., 
laudably  anxious  to  naturalise  so  elegant  and  delicious  a  bird  in  this 
country,  where  they  would  be  a  great  addition  to  the  game  preserves, 
brought  a  number  of  living  specimens  with  him  as  he  returned  from 
his  well-executed  voyage  of  discovery.  His  good  intentions  were  how- 
ever frustrated  by  the  death  of  all  the  females  on  the  passage.  The 
males  were  presented  by  him  to  the  Zoological  Society  of  London, 
and  one  of  these  lived  in  the  gardens  for  a  considerable  time.  It  is 
not  improbable  that  these  birds  might  be  naturalised  in  this  country. 

Hemipodius,  Temm. ;  Turnix,  Bonn. ;  Tridactylus,  Lace"p. ;  and 
Ortygis,  111. — Bill  moderate,  slender,  straight,  veiy  much  compressed, 
curved  towards  the  point ;  nostrils  basal,  lateral,  linear,  slit  longi- 
tudinally down  to  about  the  middle  of  the  bill,  and  partially  closed  by 
a  naked  membrane.  Tarsus  long ;  only  three  toes,  all  of  which  are 
directed  forwards  and  entirely  divided.  Tail-feathers  weak,  hidden 
by  the  upper  coverts.    Wings  moderate ;  first  quill  longest. 

The  species  are  found  in  Europe,  Asia,  Africa,  Australia,  and 
Oceania. 

Colonel  Sykes,  in  his  paper  above  alluded  to,  describes  three  species 
— H.  pugnax,  H.  Taigoor,  and  II.  Dussumieri.  In  the  stomach  of  the 
first  he  found  the  remains  of  black  ants,  minute  coleopterous  insects, 
and  grass-seeds ;  the  flesh  was  in  brown  and  white  layers,  and  the 
Colonel  states  that  its  pugnacious  qualities  are  quite  unknown  in 
Dukhun,  and  even  in  Java.  They  were  frequently  in  pairs,  but  mostly 
solitary,  haunting  cultivated  lands,  especially  chUlee  fields  (Capsicum 
annuum).  Their  flight  he  describes  as  lazy  and  short,  nor  are  they 
readily  put  on  the  wing.  He  adds  that  the  Zoological  Society  had  a 
specimen  from  Madras,  and  that  it  would  appear  therefore  to  have  an 
extended  geographical  range  over  the  Eastern  islands  and  India.  We 


shall  presently  notice  H.  Taigoor.  Of  H.  Dussumieri,  the  Button- 
Quail  of  European  sportsmen  in  India,  he  says  that  it  affects  short 
thick  grass  and  fields  of  pulse  of  Dolichos  biflorus,  Phaseolus  Max, 
and  Ervum  Lens.  He  never  found  the  bird  otherwise  than  solitary, 
and  says  that  it  is  so  difficult  to  flush,  that  it  not  uufrequeutly  rises 
from  beneath  the  feet ;  and  when  on  the  wing,  its  flight  is  so  abrupt, 
angular,  and  short,  that  it  is  generally  down  before  the  gun  is  well  up 
to  the  shoulder. 

H.  Taigoor  is  chestnut  above,  feathers  margined  with  straw  colour, 
and  with  undulated  bands  of  black  ;  wing-coverts  straw-colour  banded 
with  black;  quills  brown,  chin  and  throat  white,  breast  banded  with 
black  and  white,  belly  and  vent  dilute  ferruginous,  irides  pale-yellow, 
bill  blackish.  Length  of  the  body  4  inches  8-10ths,  of  the  tail 
1  inch  7-10ths.  (Sykes.) 


Hemipodius  Taiyoor.  (Sykcs.) 
11.  Lcpurana  (Smith),  is  an  African  form  of  this  genua. 


Hemipodius  (Turnix)  Lcpurana,  female.  (Smith.) 


Only  a  very  few  specimens  of  this  quail,  says  Dr.  Smith,  were 
obtained,  and  these  not  until  after  the  expedition  had  reached  the 
country  north  of  Latakoo.  The  grassy  valleys  south-east  of  Kurri- 
chane  were  the  only  localities  in  which  they  were  discovered,  and  even 
then  they  appeared  to  be  but  thinly  scattered,  for  more  than  a  single 
individual  was  seldom  found  in  or  even  near  the  same  place.  When 
the  birds  were  disturbed,  they  seldom  flew  far  before  they  alighted, 
upon  which  it  would  seem  that  they  continued  their  retreat,  for  none 
of  those  flushed  a  second  time  were  ever  found  near  the  situations 
where  they  had  been  marked  down.  The  food  consists  of  seeds  and 
small  insects,  with  which  the  birds  swallow  a  considerable  quantity  of 
fine  gravel. 

Dr.  Smith  remarks  that  in  the  Museum  of  the  Army  Medical  Depart- 
ment at  Fort  Pitt,  Chatham,  there  are  the  male  and  female  of  au 
Indian  species  of  Hemipodius  very  closely  resembling  the  Doctor's 
Hemipodius  Lcpurana.  They  differ  however,  he  observes,  in  so  many 
minor  points,  that  he  feels  disposed  to  regard  them  as  belonging  to  a 
distinct  species.    Iu  the  Catalogue  of  the  Fort  Pitt  Collection,  Dr. 
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Smith  lias  named  this  Asiatic  Bpecies  Ilemvpodiut  Sykesii,  in  honour  of 
Colonel  Sykos,  who  has  added  bo  much  to  our  knowledge  of  the 
zoology  of  India.   ('  Illustrations  of  the  Zoology  of  South  Africa.') 

Before  we  quit  this  sketch  of  tho  Partridges  and  Quails,  we  must 
notice  two  forms  which  particularly  demand  attention,  as  leading  to 
other  types.  Tho  first  of  these,  tho  Sanguinis  Partridge  (Perdix 
entente,  PI.  Col.,  332),  appears  to  bear  tho  following  geuoric  names : 
Ithaginix,  Wagler,  Plcvlrojihiiras,  J.  E.  Gray,  and  /'lt/up(tc/tu.i,  Sw.  It 
is  described  as  a  pheasant  in  '  Linn.  Trans.,'  vol.  xiii.,  and  may  be  con- 
sidered as  uniting  tho  Partridges  with  tho  Pheasants  and  the  Poly- 
plectrous,  like  the  latter  of  which,  it  has  often  more  than  one  spur 
upon  the  tarsi.  The  plumage  of  this  bird,  which  is  a  native  of  Nepaul, 
ia  brilliant,  and  the  feathers  of  the  head  and  neck  aro  elongated. 

The  P.  Lerwa,  described  by  Mr.  Hodgson  (' Zool.  Proc.,'  1833) 
inhabits,  according  to  that  gentleman,  tho  northern  region  of  Nepaul, 
and  forms  by  its  half-plumed  tarsi  a  sort  of  link  between  the  Par- 
tridges and  tho  Grouse,  the  latter  of  which  it  resembles  in  its  habits. 
It  is  found  close  to  the  permanent  snows,  among  rocks  and  low  brush- 
wood, feeding  upon  aromatic  buds,  leaves,  nud  small  insects.  The 
plumage  is  black,  lineated  transversely  with  white  and  chestnut ;  the 
breast  is  brown.  Mr.  Hodgson  remarks  that  the  great  comparative 
expanse  of  the  wing,  tho  diminution  of  its  rounded  form  by  the  second 
quill-feather  being  the  longest,  the  increased  length  and  strength  of 
the  tail,  and  the  extent  of  the  feathering  of  the  tarsi,  are  very 
remarkable  characters,  which  give  to  this  species  a  strong  interest. 

PERDICINJE.  •  [Perdicida:.] 

PERDIX.  [Perdicidje.] 

PERDIX.  [Entomostomata.] 

PERKGRINE  FALCON.  [FalconiD/E.] 

PERIANTH.  [Flower.] 

PER1130LUS,  synonymous  with  Cyprcea.  [Cypr2Eid<e.] 
PERICARDIUM.  [Heart.] 
PERICARP.  [Fruit.] 
PERICERA.  [Maiidj3.] 

PERICHyETIUM  is  a  name  given  by  writers  on  Mosses  to  the 
leaves  that  surround  the  bulbous  base  of  the  stalk  or  seta  of  the  seed- 
vessel,  or  sporangium. 

PERICI/ASE,  a  Mineral,  occuring  crystallised  in  regular  octahe- 
drons. Primary  form  a  cube.  Cleavage  in  three  directions  parallel  to 
the  faces  of  the  cube.  Colour  obscure  green.  Hardness  equal  to 
felspar.  Lustre  vitreous.  Translucent.  Specific  gravity  3'78.  It  is 
found  in  the  lava  of  Vesuvius.    Its  analysis  by  Damour  gives  : — 

Magnesia  92'57 

Oxide  of  Iron  6  91 

Insoluble  Matter  0-86 

 100-34 

PERICRANIUM,  the  fibrous  membrane  covering  the  bones  of  the 
skull.    It  is  identical  with  the  periosteum.  [Bone.] 
PERIDI'NIUM.  [Infusoria.] 
PERIDOT.  [Chrysolite.] 
PERIEC  HO'CRINUS.  [Echinodermata.] 
PERI'ODUS.  [Fish.] 
PERIOSTEUM.  [Bone.] 
PERIO'STRACUM.  [Shell.] 

PERISTEDION,  a  genus  of  Fishes  belonging  to  the  Acanthoptevygii 
with  hard  cheeks.  The  body  is  covered  with  bony  plates,  forming  a 
defensive  armature.  The  nasal  bone  is  divided  into  two  points.  The 
mouth  has  no  teeth. 

P.  Malarmat,  the  Mailed  Gurnard,  was  taken,  according  to  Mr. 
Yarrell,  off  Plymouth  in  1836.  It  is  also  a  native  of  the  Mediterranean. 
It  is  easily  known  from  the  other  gurnards  by  its  elongated  and  bifur- 
cated nasal  bones.  It  frequents  deep  water  over  rocky  ground, 
approaching  the  shallows  only  at  the  period  of  spawning.  It  swims 
with  great  rapidity,  occasionally  breaking  its  nose  against  the  rocks. 
!    It  is  fished  in  the  Mediterranean,  and  as  an  article  of  food  is  in  greatest 

estimation  during  Lent. 
I      PERISTERA.  [Columbia.] 

PERISTOMIANS.  [Paludinid;e.] 

PERISTO'MIUM,  in  Mosses,  is  the  ring  or  fringe  of  bristles  or 
teeth  which  are  seated  immediately  below  the  operculum,  and  close  up 
the  orifice  of  the  seed-vessel.  [Musci.] 

PERITONE'UM  is  the  membrane  by  which  the  walls  of  the  abdo- 
minal cavity  are  lined,  and  all  the  abdominal  organs  are  covered.  The 
name  is  also  sometimes  applied  to  the  cavity  itself.  The  arrangement 
of  the  peritoneum  is  in  every  respect  similar  to  that  of  other  serous 
membranes  [Membrane],  except  that  at  the  extremity  of  the  Fallopian 
Tube  it  communicates  with  the  mucous  membrane  of  that  tube,  and 
thus  is  indirectly  exposed  to  the  external  air.  It  is  the  peritoneum, 
and  the  epithelium  covering  it,  which  gives  to  all  the  organs  within 
the  abdomen  their  peculiar  shining  surfaces,  and  which  by  its  dupli- 
catures  forms  the  mesentery,  omentum,  and  other  folds  by  which  those 
organs  are  attached  to  each  other  and  to  the  wall  of  the  abdomen,  and 
through  which  their  vessels  pass.    [Mesentery;  ;  Omentum.] 

PERIWINKLE.  [LmoRiNiDiE.] 

PERIWINKLE,  a  Plant.  [Vinca.] 

PERLIDiE.  [Neuroftera.] 

PERMIAN  SYSTEM.    [Magnesias  Limestone.] 

PERNA.  [Malleacea.] 

NAT.  HIST.  DIV.  VOL.  IV. 


PERNIS.  [Faloonid*;.] 
PEROIMCTKHLS.  [Lkmuriivk.] 
PEROI'HORA.  [Ci.avei.inida] 

PEROVNKI TK,  a  Mineral.  Its  primary  form  is  the  cube.  Cleavage 
parallel  to  the  faces  of  tho  cube.  Colour  gray  or  iron  black.  Streak 
grayish  white.  Hardness  C'6.  Lustre  metallic,  Opaque.  Specific 
gravity  4.071.  It  is  found  at  Achinatowsk,  near  Slatoust  in  tho  Ural. 
Rose  states  that  it  consists  principally  of  titanic  acid  and  lime. 

PERSE'A,  a  genus  of  Plants  belonging  to  tho  natural  order  Lauracece. 
P.gratissima  is  tho  Avocado  Pear  of  tho  West  Indies,  and  receives 
its  name  in  consequence  of  the  resemblance  in  form  between  its  fruit 
and  that  of  a  European  pear.  The  plant  which  bears  it  is  a  tree  about 
the  size  of  an  apple-tree  ;  the  leaves  are  oblong,  veiny,  and  the  flowers 
small,  and  of  a  greenish-yellow  colour.  The  fruit  is  the  size  of  a  large 
pear,  and  is  regarded  as  one  of  the  best  produced  in  tho  West  India 
Islands.  In  the  inside  it  is  yellow,  and  contains  a  kernel  inclosed  in 
a  soft  rind.  In  taste  it  is  said  to  resemble  the  peach,  but  to  bo  much 
more  agreeable,  though  not  so  sweet.  It  is  sometimes  eaten  with 
pepper  and  salt,  but  more  frequently  with  a  little  sugar  and  lime-juice. 
Three  varieties  are  mentioned,  the  red,  the  purple,  and  the  green. 


Avocado  Pear  [Teisea  gratissima). 


PERSE'PHONA,  Dr.  Leach's  name  for  a  genus  of  Brachyuroua 
Crustaceans,  placed  by  M.  Milne-Edwards  among  the  tribe  of  Leuco- 
sians.  [Oxystoma.] 

It  has  the  following  generic  characters  : — External  and  internal  stems 
of  the  exterior  jaw-feet  gradually  lessening  from  their  base,  the  external 
stem  being  very  obtuse  at  the  extremity.  Carapace  rounded,  depressed, 
and  dilated  on  each  side  ;  front  rather  advanced.  Great  joint  of  the 
abdomen  of  the  male  composed  of  three  pieces  soldered  together.  First 
pair  of  feet  much  stouter  than  the  others,  which  have  their  two  last 
joints  compressed. 

P.  Latreillii.  Anterior  part  of  the  shell  gradually  and  obtusely 
dilated,  covered  with  granulations ;  three  equal  recurved  spines  at  its 
posterior  part ;  arms  tuberculous.    Length  two  inches  and  a  half. 


rerstphona  Latreillii, 
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PERSICA.  [Amygdalus.] 
PERSICA/RIA.  [Polygonum.] 

PERSI'CULA,  synonymous  with  Marginella.  [VoLUTrrwE.] 
PERSIMON,  or  PERSIMMON.  [Diospyiios.] 
PERSPICILLA  (Swainson),  a  genus  of  Water-Chats  (Fluvicolina:). 
PERSPIRATION.  [Skin.] 
PERU,  BALSAM  OF.  [Myrospermum.] 
PERUVIAN  BARK.    [Cinchona;  Quinquina.] 
PETAL.    [Corolla  ;  Morphology  ;  Flower.] 
PETALITE,  a  Mineral  which  occurs  massive.    Structure  perfectly 
lamellar  in  one  direction.    Cleavage  parallel  to  the  lateral  planes  and 
both  diagonals  of  a  rhombic  prism.    Fracture  uneven.    Hardness  65. 
Brittle.    Colour  grayish,  greenish,  or  reddish-white.    Streak  white. 
Lustre  vitreous,  inclining  to  resinous.    Translucent.    Specific  gravity 
2'42  to  2"45.  When  heated  in  acids  it  undergoes  partial  decomposition; 
emits  a  blue  phosphoresceut  light  when  gently  heated.    When  by 
itself,  it  melts  with  difficulty,  and  only  on  the  edges ;  but  with  borax 
it  fuses  into  a  colourless  glass.    It  occurs  at  Uto  in  Sweden,  and  in 
North  America.    It  consists,  according  to  Gmelin,  of — 

Silica  74-17 

Alumina  ........  17'41 

Lithia  ........  5°16 

Lime       ........  0'32 

Water  2-17 

 99-23 

PETASITES,  a  genus  of  Plants  belonging  to  the  natural  order 
Composike,  the  sub  order  Tubuliflorce,  the  tribe  Fupatoriece,  and  the 
section  Adcnostylecc.  The  heads  arc  many-flowered,  subdicccious ;  the 
female  florets  are  filiform,  obiquely  truncate,  or  shortly  ligulate;  in 
many  rows  in  the  female  heads,  none  or  m  one  row  in  the  male  heads. 
The  male  florets  tubular  ;  few  and  central  in  the  female  heads,  occu- 
pying the  whole  disc  iu  the  male  heads.  Receptacle  naked;  involucre 
in  one  row. 

P.  vulgaris  (Tussilago  Petasitcs,  Smith),  the  Common  Butter-Bur, 
has  a  dense  oblong  thyrse,  with  cordate  unequally-toothed  leaves, 
downy  beneath,  and  the  lobes  approximate.  The  plant  is  very  abun- 
dant iu  wet  meadows  and  by  river-sides.  It  has  long  creeping  roots, 
by  means  of  which  it  is  rapidly  and  extensively  reproduced,  and  is  a 
great  pest  iu  moist  meadows,  where  it  delights  to  grow.  It  puts  forth 
its  flowers  in  April  and  May  before  its  leaves.  On  account  of  its  early 
flowering  the  Swedish  farmers  plant  it  near  their  bee-hives.  Dr. 
Sibthorp  found  this  plant  in  Greece,  and  believed  it  to  be  identical 
with  the  Uerao-irvs  of  Dioscorides.  This  is  the  specific  name  of  the 
plant,  and  comes  from  '  petasus,'  a  broad  covering  for  the  head.  This 
plant  produces  the  largest  leaves  of  any  iu  Great  Britain,  sometimes 
measuring  three  feet  broad.  The  Butter-Bur  was  at  one  time  sup- 
posed to  be  a  remedy  of  value  in  the  plague,  from  which  it  has  got 
the  name  of  Pestilent- Wort. 

P.  fragrans,  Fragrant  Coltsfoot,  has  a  fastigiate  thyrsus,  radiant 
heads,  roundish  cordate  unequally-toothed  leaves,  and  downy 
beneath.  This  plant  blossoms  early,  has  a  sweet  scent,  and  has  found 
very  generally  a  place  in  gardens.  It  is  a  desirable  flower  where  bees 
are  kept. 

PETAURUS.  [Marsupiata.] 

PETIOLE,  the  Leaf-Stalk.  [Leaf.] 

PETIVE'RIA  (named  after  James  Petiver),  a  genus  of  Plants 
belonging  to  the  natural  order  Petiveriacece.  It  has  6,  7,  or  8 
stamens ;  4  permanent  styles,  at  length  becoming  spiny  and  reflexed  ; 
the  point  is  armed  with  spines  at  the  apex.  The  species  are  West 
Indian  herbs,  and  in  pastures  are  troublesome  weeds,  giving  an 
unpleasant  flavour  to  the  milk  of  cows  which  feed  upon  them. 

P.  alliacca,  Guinea-Hen  Weed,  is  a  small  bush  with  a  disagreeable 
odour.  It  bears  an  erect  downy  stem,  not  branched,  and  of  a  deep 
green  colour.  The  leaves  are  oblong-obovate  or  oblong-lanceolate, 
acute  and  scabrous  at  the  edge,  glandular  near  the  petiole,  which  is 
both  glandular  and  downy ;  the  stipules  are  small  aud  spiny.  The 
spikes  are  long,  slender,  and  drooping  at  the  upper  end.  The  flowers 
are  white.  The  juices  of  this  plant  are  excessively  acrid,  and  if  a 
small  portion  of  it  be  chewed  it  will  render  the  tongue  as  dry,  rough, 
and  black  as  in  cases  of  malignant  fever. 

The  negroes  consider  it  a  sudorific,  and  say  that  fumigations  or 
vapour-baths  of  it  will  restore  motion  to  paralysed  limbs.  The  roots 
are  used  in  the  West  Indies  as  a  cure  for  toothache.  The  plant  is 
rejected  by  most  animals  as  food.  The  Pintado  alone  seems  fond  of 
it ;  hence  its  common  name,  Guinea-Hen  Weed. 

Martius  says  P.  tetandra,  another  species,  is  employed  in  Brazil, 
under  the  name  of  Raiy  de  Pipi,  in  warm  baths  and  lotions  for 
defective  contractility  of  the  muscles,  or  in  paralysis  of  the  limbs. 

(Lindley,  Flora  Medica  ;  Burnett,  Outlines  of  Botany.) 

PETIVERIACE/E,  Petiveriads,  a  small  natural  order  of  Exogenous 
Plants,  of  which  the  principal  genus  is  Petiveria.  [Petiveria.]  There 
are  2  other  genera  and  10  species. 

PETREL.  [PROCELLARIDiE.] 

PETRI'COLA.  [LithophagiDjE.] 

PETRIFACTIONS,  one  of  the  general  terms  by  which  naturalists 
have  at  different  times  sought  to  designate  the  vast  variety  of  plants 
and  animals  whose  remains  are  preserved  in  the  earth.  It  may  be 
thus  considered  as  an  equivalent  for  such  expressions  as  1  formed 


stones,'  '  imbedded  fossils,'  '  organised  fossils/  '  organic  remains,'  &c. 

[Organic  Remains.] 
PETROCINCLA.  [Merulims.] 
PETROICA.  [Sylvian.] 
PETROLEUM.  [Naphtha.] 

PETROMYS.  [HY8TRICID2E.] 

PETROMY'ZID^E,  a  family  of  Chondropterygious  Fishes.  These 
fishes  constitute  the  section  Cyclostomi  of  the  '  R&gne  Animal,'  and  are 
distinguished  by  their  imperfectly-developed  skeleton,  their  want  of 
pectoral  and  ventral  fins,  combined  with  an  eel-like  form  of  body. 
The  mouth  is  circular,  consisting  of  a  cartilaginous  ring  which  supports 
the  lips,  this  ring  being  formed  by  the  soldering  together  of  the  pala- 
tine and  mandibular  bones.  The  branchiae,  instead  of  being  pectinated 
as  in  most  other  fishes,  are  purse-shaped ;  they  are  moreover  fixed, 
and  open  externally  by  several  apertures. 

From  the  very  imperfect  state  of  their  skeleton  (which  consists 
chiefly  of  a  ribless  series  of  cartilaginous  rings),  and  some  other  pecu- 
liarities in  their  structure,  these  fishes  may  be  regarded  as  the  lowest 
of  the  vertebrate  animals. 

The  genus  Petromyzon,  as  now  restricted,  contains  the  fishes  com- 
monly known  as  Lampreys.  These  eel-like  fishes  arc  of  a  cylindrical 
form,  compressed  towards  the  tail,  and  destitute  of  scales  :  they  have 
seven  branchial  openings  on  each  side,  and  a  small  opening  connected 
with  these  on  the  upper  surface  of  the  head,  situated  nearly  between 
the  eyes  ;  the  mouth,  or  maxillary  ring,  is  armed  with  strong  teeth, 
aud  on  the  inner  disc  there  are  smaller  rasp-like  tubercles  :  there  are 
moreover  two  longitudinal  series  of  small  teeth  on  the  tongue,  which 
is  so  formed  that,  by  its  movement  iu  the  mouth,  it  acts  as  a  piston, 
and  enables  the  animal  to  attach  itself  by  suction  to  any  foreign  body. 

P.  marinus,  Linn.,  the  Lamprey,  is  usually  about  two  feet  in  length, 
of  a  yellowish  colour  marbled  with  brown  ;  its  two  dorsal  fins  are 
distinctly  separated  ;  the  second  one  joins  with  the  tail  fin,  as  well  as 
a  small  strip  which  represents  the  anal  fin. 

"  The  lampreys,  like  the  sharks  and  rays,"  says  Mr.  Yarrell,  "have 
no  swimming  bladder,  and  being  also  without  pectoral  fins,  are  usually 
seen  near  the  bottom.  To  save  themselves  from  the  constant  mus- 
cular exertion  which  is  necessary  to  prevent  them  from  being  carried 
along  with  the  current  of  the  water,  they  attach  themselves  by  the 
mouth  to  stones  or  rocks,  and  were  in  consequence  called  Petromyzon, 
or  Stone-Sucker ;  while  the  circular  form  of  the  mouth  induced  the 
name  Cyclostomes,  or  round-mouthed  fishes,  which  was  bestowed 
upon  them  by  M.  Dumdril." 

The  Lamprey  is  highly  esteemed  for  the  table,  and  is  consequently 
much  sought  after  in  the  various  rivers  in  which  it  is  found.  Accord- 
ing to  the  author  just  mentioned,  it  is  rather  common  during  the 
spring  and  summer  season  in  some  of  the  rivers  on  the  southern  coast 
of  England,  particularly  the  Severn  ;  and  is  found  in  smaller  numbers 
in  several  of  the  rivers  of  Scotland  and  Ireland  about  the  same  period 
of  the  year.  "  In  Scotland,"  Sir  W.  Jardine  says,  "  they  ascend  our 
rivers  to  breed  about  the  end  of  June,  and  remain  until  the  beginning 
of  August.  They  are  not  furnished  with  any  elongation  of  the  jaw, 
afforded  to  most  of  our  fresh-water  fishes,  to  form  the  receiving 
furrows  at  this  important  season  ;  but  the  want  is  supplied  by  their 
sucker-like  mouth,  by  which  they  individually  remove  each  stone. 
Their  power  is  immense.  Stones  of  very  large  size  are  transported, 
and  a  large  furrow  is  soon  formed.  The  P.  marinus  remains  in  pairs, 
two  on  each  spawning-place ;  and  while  there  employed  retain  them- 
selves affixed  by  the  mouth  to  a  large  stone." 

The  Lamprey  feeds  upon  soft  animal  substances,  aud  often  attacks 
fishes  of  large  size ;  and  fixing  itself  upon  them,  it  eats  the  flesh  by 
means  of  its  rasp-like  teeth. 

P.  fluviatilis,  the  Lampern,  or  River  Lamprey,  is  common  in  many 
of  the  English  rivers.  "Formerly,"  says  the  author  of  the 'History 
of  British  Fishes,'  "  the  Lampern  was  considered  a  fish  of  considerable 
importance.  It  was  taken  in  great  quantities  in  the  Thames,  from 
Battersea  Reach  to  Taplow  Mills,  and  was  sold  to  the  Dutch  as  bait 
for  the  turbot,  cod,  and  other  fisheries.  Four  hundred  thousand  have 
been  sold  in  one  season  for  this  piirpose,  at  the  rate  of  forty  shillings 
per  thousand.  From  five  pounds  to  eight  pounds  the  thousand  have 
been  given ;  but  a  comparative  scarcity  of  late  years  and  consequent 
increase  of  price  has  obliged  the  line  fishermen  to  adopt  other  sub- 
stances for  bait.  Formerly  the  Thames  alone  supplied  from  one 
million  to  twelve  hundred  thousand  lamperns  annually.  They  are 
very  tenacious  of  life,  and  the  Dutch  fishermen  managed  to  keep  them 
alive  at  sea  for  many  weeks." 

This  fish  is  usually  about  a  foot  in  length,  and  coloured  like  the 
common  eel.  The  lip  surrounding  the  mouth  has  a  continuous  row 
of  small  points ;  there  are  two  large  teeth  on  the  maxillary  ring ;  and 
the  dorsal  fins,  which  are  elongated,  are  distinctly  separated. 

P.  Plancri,  the  Fringed-Lipped  Lampern,  has  the  two  dorsal  fins 
placed  close  together ;  it  is  of  a  shorter  and  stouter  form  than  the 
Common  Lampern,  and  may  moreover  be  distinguished  from  it  by 
the  lips  being  furnished  with  numerous  papillae,  forming  a  thickly-set 
friDge.  The  Fringed-Lipped  Lampern  appears  to  be  usually  smaller 
than  the  common  species.  It  is  found  in  the  Tweed,  and  in  some 
of  the  streams  in  the  southern  parts  of  Great  Britain,  but  appears 
to  be  comparatively  scarce. 

The  second  genus  of  Pdromyzidcc  is  the  Mixine  of  Linnaous.  In 
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this  genus  tho  maxillary  ring  is  altogether  membranous,  and  only 
furnished  with  a  single  tooth  on  its  upper  part ;  tho  series  of  tooth  on 
tho  tongue  aro  strong,  and  arranged  in  two  rows  on  eaoh  side,  so  that 
the  jaws  of  these  fishes  appear  to  bo  lateral,  like  those  of  insects,  or 
the  Nereides,  a  circumstance  which  induced  Linnoeus  to  placo  them  in 
the  class  Vermes.  The  mouth  is  circular,  and  furnished  with  eight 
cirri;  in  its  upper  margin  is  a  spiraole  which  communicates  with  its 
interior.  The  body  is  cylindrical,  and  furnished  with  a  fin  which 
surrounds  the  tail.  Tho  skeleton  is  here  reducod  to  a  mere  cartila- 
ginous tube.  These  singular  fishes  pour  out  such  an  abundance  of 
mucus  through  the  pores  of  their  lateral  line,  that  the  water  in  the 
vases  in  which  they  aro  kept  seems  to  bo  converted  into  a  jelly. 
They  attack  and  pierce  other  fishes  like  the  Lampreys.  A  certain 
Myxine  found  in  the  South  Seas  (Petromyzon  cirrhatus  of  Forster), 
owing  to  its  possessing  sovon  branchial  apertures  liko  tho  Lampreys, 
has  furnished  the  typo  of  Dumdril's  sub-genus  Heptalremus.  In  the 
subgenus  Qastrobranchus  (Bloch),  the  intervals  of  tho  brauchia), 
instead  of  having  separate  openings,  communicating  with  a  common 
canal  on  each  side,  each  of  which  terminates  in  a  distinct  hole  situated 
under  the  heart.  To  this  section  belongs  the  Myxine,  Glutinous 
Hag,  or  Borer  of  English  authors,  tho  Mixine  glulinosa  of  Linnaeus, 
and  Qastrobranchus  caicus  of  modern  authors.  [Myxine.] 

The  next  genus  of  this  section  (Ammocctes  of  Duuao'ril)  has  tho 
same  general  form  as  the  Lampreys,  and  the  branchial  orifices  are  the 
same;  but  the  mouth  is  semicircular,  and  the  lip  only  covers  tho 
upper  portion ;  henco  the  fishes  have  not  the  power  of  fixing  them- 
selves, like  the  true  Lampreys.  They  have  no  teeth,  but  the  mouth  is 
furnished  with  a  series  of  fleshy  tubercles. 

The  fish  found  in  our  streams,  and  known  by  the  names  Pride, 
Sandpride,  and  Mud-Lamprey  {Ammoceks  branchialis,  Cuvier),  affords 
an  example  of  this  genus.  This  little  fish,  which  is  seldom  more  than 
six  or  seven  inches  in  length,  and  about  the  thickness  of  a  quill,  lives 
chiefly  in  the  mud  at  tho  bottom  of  fresh-water  streams,  and  is  said 
to  be  much  preyed  upon  by  eels. 

The  last  division  of  this  family  is  the  genus  Amphioxus  of  Yarrell, 
and  this  contains  but  one  species,  a  most  extraordinary  little  fish, 
which,  it  appears  was  first  described  by  Pallas  under  the  name  of 
J.imax  lanceolattts,  but  had  only  once  been  seen  since  his  time,  when 
the  subject  of  Mr.  Yarrell's  description  was  discovered  by  Mr.  Couch 
on  the  shore  near  Polperro.  [Buanchiostoma.] 

PETROMYZON.  [Petromyzim.] 

PETROPHILA.  [Merulid.e.] 

PETROSELI'NUM  (nerpoo-eMvov,  which  means  Rock  Parsley,  rock 
being  the  habitat  of  the  species),  a  genus  of  Plants  belonging  to 
the  natural  order  Umbdliftrce.  It  has  an  obsolete  calyx ;  roundish 
entire  incurved  petals,  scarcely  emarginatc,  contracted  into  an  inflexed 
lobe.  The  disc  is  short  and  somewhat  annulate.  The  fruit  ovate  and 
contracted  at  the  side.  The  species  are  smooth-branched  herbs.  The 
leaves  decompound,  with  wedge-shaped  segments.  The  involucels 
many-leaved  ;  the  flowers  are  white  or  greenish,  uniform ;  those  of 
the  disc  often  sterile.    The  stamens  longer  than  the  corolla. 

P.  sativum,  Common  Parsley,  has  tripinnate  shining  leaves;  leaflets 
of  the  lower  leaves  ovate-cuneate,  trifid,  and  toothed ;  of  the  upper 
leaves  ternate,  lanceolate,  entire.  It  grows  wild  on  rocks  and  old  walls, 
and  is  extensively  cultivated.    [Parsley,  in  Arts  and  Sc.  Div.] 

P.  segetum,  Corn  Honewort,  has  pinnate  lower  leaves;  nearly  sessile 
leaflets,  ovate  and  serrated,  the  upper  leaves  entire  or  trifid.  The 
umbels  are  very  irregular,  the  general  involucre  having  from  one  to 
two  leaves.  The  flowers  are  whitish,  the  stem  erect,  roundish,  nearly 
leafless  above,  from  a  foot  and  a  half  high.  It  is  found  on  damp  fields 
in  a  calcareous  soil  in  Great  Britain,  France,  and  Switzerland. 
Goodyer  has  given  an  accurate  account  of  this  herb,  and  says  that  the 
origin  of  its  name  was  from  the  fact  of  its  having  cured  a  swelling  in 
the  cheek  called  a  '  hone.' 

(Babington,  Manual  of  British  Botany  ;  Lindley,  Flora  Mcdica.) 

PETRO'SILEX.  This  name  has  probably  been  given  to  two 
different  minerals,  namely,  compact  quartz  and  compact  felspar ;  the 
latter  has  also  been  termed  Fusible  Petrosilex. 

PETTY  CHAPS.  [Sylvian.] 

PETUNTZE,  the  Chinese  name  for  a  white  earth  used  with  Kaolin 
in  the  manufacture  of  porcelain.  It  is  stated  that  while  the  former 
[Kaolin]  is  derived  from  the  decomposition  of  the  felspar  of  granitic 
rocks,  the  latter,  or  Petuntze,  is  the  same  mineral  which  has  not 
Buffered  decomposition,  and  that  on  account  of  its  fusibility  it  is 
employed  in  glazing  the  porcelain. 

PEUCE,  a  Fossil  Coniferous  Tree,  of  which  the  species  occur  in 
the  Oolitic  strata.  (Witham.) 

PEUCE'DANUM  (newce'Satw  of  Theophrastus  and  Dioscorides, 
from  irtvKri  a  pine,  on  account  of  the  resinous  smell  of  the  plant),  a 
genus  of  Plants  belonging  to  the  natural  order  Umbelliferw,  and  the 
tribe  Pucedaneoz.  It  has  a  calyx  of  five  teeth,  obovate  petals,  con- 
tracted into  an  inflexed  segment,  emarginate  or  nearly  entire.  The 
fruit  has  a  dilated  thin  flat  margin,  the  carpels  with  equidistant 
ridges,  three  dorsal  filaments,  two  lateral  close  to  the  base  of  the 
dilated  margin  obsolete.  The  interstices  have  single  linear  vitta}. 
The  species  are  perennials,  generally  smooth.  The  leaves  are  pinnated, 
more  or  leas  compound.  The  flowers  are  white,  yellow,  or  yellowish- 
green. 
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P.  officinale,  Sulphur-Wort,  or  Hog's-Fennel,  in  a  smooth  herb 
threo  or  four  feet  high,  witli  a  resinous  juice  and  a  strong  nulphureous 
smell.  The  leaves  aro  four  or  even  five  times  ternate,  with  liii'-ar- 
lanccolato  acuminate  flaccid  segments.  The  involucre  3-leaved  and 
deciduous;  tho  pedicels  much  shorter  than  the  fruit.  Tho  fruit  of 
a  pale-brown  colour,  tho  vitta:  of  a  deep  chocolate ;  tho  primary  ridges 
much  depressed  ami  paler.  The  commissure  a  light  fawn-colour  with 
two  crimson  vitta)  very  evident  upon  it.  It  is  a  native  in  marnliy  and 
shady  places  throughout  Europe  and  in  Great  Britain.  The  juice  of 
the  root  of  this  plant  is  resinous  and  has  a  peculiarly  s'.rong  smell. 
Many  stimulating  qualities  have  been  attributed  to  it,  and  it  is  reputed 
anti-spasmodic  and  diuretic,  but  it  seems  to  be  rather  a  daugerous 
internal  remedy. 

P.  oreoselinum  has  a  tapor  striated  stem.  Triternate  leaves  with  tho 
petioles  broken  back,  tho  leaflets  remote,  ovate,  deeply  pinnatifid  and 
shining.  The  fruit  is  roundish  oval.  The  flowers  white  with  a  tinge 
of  blue.  Tho  leaves  and  stem  are  bitter  and  aromatic,  as  is  the  fruit 
in  a  higher  degree.  They  were  formerly  used  as  stimulants,  and  are 
still  esteemed  in  some  countries. 

P.  montanum  is  a  native  of  tho  north  and  middle  of  Europe,  and 
has  a  tapering  simple  root  with  many  long  fibres.  The  stem  is  erect, 
from  four  to  five  feet  high,  hollow,  deeply  furrowed,  smooth  branched, 
and  corymbose  at  the  top,  and  of  a  bright  purple  colour  at  the  base. 
There  aro  about  five  or  six  leaves  on  a  stem,  which  are  alternate, 
romote,  and  with  bipinuate  divisions  ;  the  leaflets  are  opposite,  deeply 
pinnatifid,  dark  green,  and  smooth;  the  petioles  striated,  smooth, 
with  a  reddish  membranous  margin.  The  flowers  are  white  and 
numerous ;  the  fruit  a  very  light  straw-colour,  shining  and  obovate. 
The  root  is  said  to  supply  the  placo  of  ginger  in  Russia.  The  whole 
plant  abounds  in  a  white  bitter  foetid  juice  which  soon  hardens  into  a 
brown  acrid  resin.  It  is  famous  in  Courland  as  a  remedy  for  epilepsy. 

P.  paluslre  has  3-pinnate  leaves  pinnatifid  with  linear-lanceolata 
acuminate  segments,  the  general  involucre  of  many  persistent  lanceolate 
deflexed  leaves.  The  stem  is  furrowed,  and  from  three  to  five  feet 
high.  The  flowers  are  white.  It  is  found  in  Great  Britain,  but  rarely. 
Any  common  garden  soil  will  suit  the  species  of  Peucedanum,  and 
they  are  easily  raised  from  seed. 

(Don,  Dichlamydeous  Plants ;  Babington,  Manual  of  British  Botany  ; 
Lindley,  Flora  Medica ;  Burnett,  Outlines  of  Botany;  Lindley,  Vege- 
table Kingdom.) 

PEZI'ZA.  [Hymenomycetes.] 

PEZO'PORUS.  [PSITTACID.E.] 

PHACOCHCERUS.  [Suid.e.] 
PHACOL1TE.  [Chabazite.] 
PHACOPS.  [Trilobites.] 
PH^ENICORNIS.  [Laniad/E.] 

PH^ENO'GAMOUS  or  PHANERO'GAMOUS  PLANTS  are  those 
which  have  visible  flowers  and  seeds.  The  words  are  used  indifferently 
in  contradistinction  to  Cryptogatnous,  which  includes  those  plants 
which  either  have  no  sexes  or  none  which  are  distinctly  visible. 

PHAETON,  Linnssus,  a  genus  of  Palmipede  Birds,  placed  by  some 
ornithologists  among  the  Pclecanidce,  and  by  others  among  the  Laridce. 

This  genus,  so  well  known  to  navigators  as  the  haroinger  of  the 
tropics,  is  distinguished  at  once  by  the  two  long  slender  tail-feathers, 
which  have  obtained  for  the  species,  of  which  two  only  are  recorded, 
the  French  name  of  Paille-en-Queue.  Their  length  of  wing  and  com- 
paratively feeble  feet  proclaim  them  formed  for  flight,  and  they  are 
accordingly  swift  and  untired  on  the  wing,  disporting  in  the  air  far 
at  sea ;  and  when  on  land  (to  which  they  do  not  often  retreat  for  any 
length  of  time  together,  except  at  the  period  of  nidification),  perch- 
ing on  rocks  and  trees.  They  rarely  quit  the  torrid  zone  and  its 
neighbourhood. 

M.  Lesson  remarks  that  the  two  species  form  a  well-defiued  artificial 
and  purely  geographical  group.  Their  habitual  domicile  in  the  torrid 
zone  does  not  separate  them  from  the  laud  ;  and  they  can  reach,  as 
they  do  nearly  every  night,  the  isles  and  lofty  rocks  that  serve  them 
as  a  place  of  refuge.  Nevertheless  M.  Lesson  met  with  them  so  often 
in  sea-tracts  entirely  devoid  of  land,  and  heard  them  so  often  above 
his  head  in  the  calms  and  fine  tropical  nights,  that  he  thinks  they 
should  be  considered  as  oceanic  birds. 

The  same  author  remarks  that  sudden  squalls  or  hurricanes,  so 
frequent  in  the  equatorial  zone,  often  sweep  these  birds  beyond  their 
natural  limits  ;  and  he  thus  accounts  for  seeing  them,  as  he  many  times 
did,  in  30°  S.  lat. 

The  Common  Tropic-Bird  (Phaeton  athereus),  he  says,  "  semble  6tre 
confine-  dans  l'ocean  Atlantique,  et  s'arreter  dans  les  mers  de  l'lnde." 
The  other  species  (Phaeton  phasnicurus),  he  remarks,  appears  to  belong 
more  particularly  to  the  great  equinoctial  ocean.  Nevertheless,  he 
adds,  that  both  species  exist  in  nearly  equal  numbers  at  the  islands  of 
Mauritius  and  Bourbon.  He  describes  the  flight  of  these  birds  as 
calm,  quiet,  and  composed  of  frequent  strokes  of  the  wing,  some- 
times interrupted  by  a  sort  of  falls  or  suddeu  movements. 

Mr.  G.  R.  Gray  makes  the  Phaetonince,  consisting  of  the  genus 
Phaeton  only,  the  second  sub-family  of  his  Pcltcanidtr,  placing  it 
between  the  Plotince  and  the  Pelecaninv.  ('List  of  the  Genera  of 
Birds,'  1S41.) 

Phaeton,  Linnaeus  (Lepturus,  Maehr;  Tropicoliphiis,  Leach). — The 
bill  is  strong,  stout,  hard,  trenchant,  compressed,  convex,  above, 
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denticulated  on  its  edges,  inclined  towards  the  end,  pointed  ;  nostrils 
linear,  covered  by  a  naked  membrane  ;  face  feathered ;  feet  very  short ; 
■wings  long  ;  first  quill  the  longest ;  tail  short,  excepting  two  very  long 
slender  tail-feathers. 

P.  cetkereus,  Linn.,  the  Tropic  Bird  of  Catesby,  Sloane,  and  others. 
The  following  is  Catesby's  description  : — 

"  This  bird  is  about  the  size  of  a  partridge,  and  has  very  long  wings ; 
the  bill  is  red,  with  an  angle  under  the  lower  mandible,  like  those  of 
the  gull  kind,  of  which  it  is  a  species ;  the  eyes  are  encompasssed  with 
black,  which  ends  in  a  point  towards  the  back  of  the  head ;  three  or 
four  of  the  larger  quill-feathers  towards  their  ends  are  black  tipped 
with  white  ;  all  the  rest  of  the  bird  is  white,  except  the  back,  which 
is  variegated  with  curved  lines  of  black ;  the  legs  ?nd  feet  are  of  a 
vermilion  red ;  the  toes  are  webbed  ;  the  tail  consists  of  two  long 
straight  narrow  feathers  almost  of  equal  breadth  from  their  quills  to 
their  points. 

"  These  birds,"  says  the  same  author,  "  are  rarely  seen  but  between 
the  tropics,  at  the  remotest  distance  from  laud.  Their  name  Beems  to 
imply  the  limits  of  their  abode ;  and  though  they  are  seldom  Been  but 
a  few  degrees  north  or  south  of  either  tropic,  yet  one  of  their  breeding- 
places  is  almost  nine  degrees  from  the  northern  tropic,  namely,  at 
Bermudas ;  where,  from  the  high  rocks  that  environ  those  islands,  I 
have  shot  them  at  the  time  of  their  breeding ;  but  those  cliffs  being 
inaccessible,  prevented  my  seeing  their  nests  and  eggs.  They  breed 
also  in  great  numbers  on  some  little  islands  at  the  east  end  of  Porto 
Rico." 

There  was  a  specimen  in  Tradescant's  Museum. 


Tropic  Bird  (Phaeton  celhereus.) 


P.  phomicurus.  Length  from  the  extremity  of  the  bill  to  the  origin 
of  the  tail,  13  inches  6  lines ;  of  the  bill  from  the  point  to  the  com- 
missure, 3  inches  8  lines  ;  breadth  across  the  expanded  wings,  31 
inches.  Length  of  the  tail,  5  inches ;  of  one  lengthened  tail-feather 
(brin)  taken  at  the  extremity  of  the  tail,  7  inches  6  lines ;  of  the 
second  and  smaller  long  tail-feather  (brin)  taken  from  its  origin,  6 
inches.  Ten  tail-feathers,  without  counting  the  long  one,  which  at  its 
origin  is  enlarged  like  the  other  feathers ;  the  tail  forms  a  fan.  Feet, 
taken  from  the  leg  to  the  toes,  3  inches.  Legs  white,  with  a  light 
bluish  tint  in  some  places ;  webs  partly  black,  that  between  the  hind 
toe  pale  flesh-colour  slightly  glazed  with  white.  Bill  red,  denticulated ; 
nostrils  near  the  origin  of  the  bill,  rather  large,  presenting  forwards  a 
canal  which  scarcely  extends  to  the  middle  of  its  length,  and  of  a 
blackish  tint.  Plumage  satin-white ;  in  front  of  the  eyes  a  large 
brown  spot.  The  anal  feathers  present  a  great  black  spot  in  their 
centre,  as  well  as  some  of  the  feathers  which  approach  the  body.  The 
long  tail-feathers  (brins)  are  red,  the  smallest  being  of  the  deepest  hue. 
The  shafts  of  the  greater  quill-feathers,  of  the  tail-feathers,  and  the 
long  tail-feathers  (brins),  are  black,  but  towards  the  extremity  they 
are  white.    ('  Manuel.') 

PHAKELLOPLEU'RA,  the  Rev.  Lansdown  Guilding's  name  for  a 
genus  of  Chitons,  with  rather  small  dorsal  plates,  and  the  fleshy  zone 
ornamented  with  a  broad  single  row  of  elongated  spiculate  fasciculi 
Chiton  fascicularis  is  an  example  of  this  genus.  [Chitonida] 

PHALACRO'CORAX.  [Pelecanid;e.] 

PHAL^ENA,  one  of  the  three  Linnaean  genera  of  Lepidopterous 
Insects.  It  corresponded  to  the  division  Nocturna  in  the  arrangement 
of  Latreille.  It  included  the  Night-Moths.  The  Phalcenee  are  now 
distributed  among  many  genera,  all  of  which  form  part  of  the  division 
ffeterocera  in  M.  Boisduval's  arrangement  of  LepidopUra, 


PHALA'NGER.  [Marsupiata.] 
PIIALANGFSTA.  [Marsdpiata.] 
PHALANX.  [Skeleton.] 

PHA'LARIS,  a  genus  of  Grasses,  of  which  the  seed  of  one  of  the 
species  is  extensively  employed  as  food  for  birds,  and  commonly  known 
as  Canary  seed.  The  species  of  the  genus  are  found  in  warm  parts  o( 
the  world;  but  P.  Canariensis,  a  native  of  the  Canary  Islands,  is 
naturalised  in  Europe,  and  is  the  only  one  which  is  cultivated.  The 
seed  is  imported  into  the  south  of  Europe  from  Barbary.  It  is  also 
cultivated  in  the  Isle  of  Tluvuet  and  some  other  parts  of  Kent.  It  is 
sown  in  February  and  reaped  about  the  end  of  September ;  but  being 
a  plant  of  southern  climates,  and  late  in  ripening  its  seed,  it  is  an 
uncertain  crop.  The  produce  is  from  thirty  to  forty  bushels  per  acre, 
but  sometimes  even  fifty  bushels  are  obtained. 

PHA'LAROPUS.  [ScolopacidjE.] 

PHA'LERIS.  [Auk.] 

PHALLUS,  a  genus  of  Plants  belonging  to  the  natural  order  Fungi 
and  the  division  Angiogastres.  [Gasteromycetes.]  In  this  genus  the 
peridium  assumes  the  form  of  a  volva,  and  the  column-like  receptacle 
of  the  other  forms  becomes  here  a  stipes,  which  is  surmounted  with  a 
rudimentary  pileus. 

The  species,  which  are  sometimes  called  Stinkhorns,  are  solitary 
fungi,  growing  frequently  on  wood,  and  not  uncommonly  on  ordinary 
Boil.  They  frequently  come  up  in  great  numbers  after  rain.  All  the 
species  emit,  whilst  growing,  a  most  disgusting  odour.  They  are 
however  very  curious  in  their  structure,  and  will  well  repay  examina- 
tion. In  their  early  stages  of  growth  they  are  enveloped  in  a  white 
volva,  which  gives  them  the  appearance  of  an  egg.  In  this  state  it 
remains  for  two  or  three  days,  during  which  time  the  cells  arrange 
themselves  into  the  ultimate  forms  which  they  assume.  When  fully 
formed  they  suddenly  burst  the  volva,  and  in  six  or  eight  hours 
attain  their  greatest  development.  Bulliard  asserts  that  this 
bursting  is  sometimes  attended  with  a  report  as  loud  as  that  of  a 
pistol. 

P.  fostidus,  the  Stinking  Phallus,  is  a  common  specie3  in  England. 
Although  this  fungus  gives  out  but  little  scent  in  its  young  stage, 
directly  it  bursts  the  smell  becomes  intolerable.  The  summit  is  then 
covered  with  a  dark  green  viscid  slime,  which  is  at  first  of  a  consider- 
able thickness,  but  in  a  few  hours  it  liquefies  and  drops  off,  and  a 
cellular  structure  on  the  surface  of  the  cap  is  then  exposed.  This 
slimy  substance,  which  is  the  seat  of  the  odour  of  the  plant,  also  con- 
tains the  sporidia.  Disagreeable  as  is  the  odour  of  this  plant,  it  is 
more  bo  at  first  than  afterwards,  and  at  a  short  distance  from  the 
plant  than  close  to,  and  persons  have  overcome  all  feelings  of 
dislike  to  it.  Some  have  even  gone  so  far  as  to  eat  it,  and  have 
pronounced  it  as  not  disagreeable. 

(Burnett,  Outlines  of  Botany.) 

PHANERO'GAMOUS.  [Phjenogamous.] 

PH ANEROTFN  US,  a  genus  of  Fossil  Gasteropoda,  from  the 
Mountain-Limestone  of  England  and  Ireland.  (Sowerby.) 
PHAPS.    [  Columbidjs.  ] 

PHARBI'TIS,  a  genus  of  Plants  belonging  to  the  natural  order 
Convolvulacece.  It  has  5  sepals,  a  campanulate  funnel-shaped  corolla, 
1  style,  a  capitate  granular  stigma,  a  3-celled  rarely  4-celled  ovary,  and 

2-  seeded  cells.  The  species  of  this  genus  are  easily  distinguished  from 
others  of  the  same  order.  They  are  mostly  climbing  American  herbs, 
usually  beset  with  retrograde  hairs. 

P.  Nil  has  twining  annual  round  hairy  branches,  and  stem  stalked  ; 

3-  lobed  downy  leaves ;  axillary  peduncles,  from  2-  to  3-flowered.  The 
flowers  large,  of  a  beautiful  light  bright  blue-colour ;  the  capsule  is 
much  shorter  than  the  calyx,  smooth,  3-celled,  with  two  seeds  in  each 
cell.  The  seeds  are  sold  in  the  apothecaries'  shops  of  Calcutta  under 
the  name  of  '  Kala  Dana,'  and  are  said  to  act  as  a  purgative  and  an 
effectual  speedy  cathartic.  They  are  roasted  like  coffee,  powdered,  and 
administered  in  doses  of  from  30  to  40  grains.  It  is  a  native  of  the 
tropics  in  every  part,  and  in  the  South  Sea  Islands.  There  are 
about  15  species  of  this  genus,  but  the  one  described  is  the  only  one 
of  use. 

(Lindley,  Flora  Medica.) 

PHARMACOLITE,  a  Mineral  consisting  of  Arseniate  of  Lime ;  it 
occurs  crystallised  and  fibrous,  and  there  is  a  variety,  called  Haidinge- 
rite,  which  differs  in  crystalline  form  and  composition. 

The  primary  form  of  Pharmacolite  is  an  oblique  rhombic  prism. 
Cleavage  parallel  to  the  oblique  diagonals  of  the  terminal  planes. 
Fracture  uneven.  Hardness  2-0  to  2'5  ;  easily  scratched.  Colour  white. 
Lustre  vitreous.  Transparent;  translucent;  opaque.  Specific  gravity 
2'640  to  2-8. 

Fibrous  Pharmacolite  occurs  in  white  diverging  needles  and  small 
globular  and  botryoidal  masses,  which  are  frequently  coloured  by 
arseniate  of  cobalt. 

When  heated  by  the  blowpipe,  Pharmacolite  emits  the  alliaceous 
smell,  and  fuses  with  difficulty  into  a  white  enamel ;  it  dissolves  in 
nitric  acid  and  without  effervescence. 

This  mineral  is  found  at  Andreasberg  in  the  Harz,  and  in  Thuringia, 
and  at  Wittichen,  near  Furstenberg  in  Germany,  and  some  other 
places. 

The  Pharmacolite  of  Wittichen  was  analysed  by  Klaproth,  and  that 
of  Andreasberg  by  John.    The  results  were — 
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Kluprothi 

John. 

Arsenic  Acid 

.    .  50-54 

45  08 

27-28 

Water  . 

•  • 

.   .  24-40 

23-80 

100 

00-82 

PIIARMACOSIDERITE,  Cubic  Arseniate  of  Iron,  Cube  Ore,  a 
Mineral  occurring  crystallised  and  sometimes  massive.  Primary  form  a 
cube.  Cleavage  parallel  to  the  primary  planes,  indistinct.  Colour  of 
various  shades  between  light-green  and  bottle-green,  and  yellowish  and 
brownish  green ;  streak  paler.  Fracture  uneven  ;  cross-fracture  uneven 
or  imperfectly  oonchoidal.  Hardness  2'5.  Brittle.  Lustre  vitreou-i. 
Transparent,  transluceut.  Opaque.  Specific  gravity  2'9  to  3-0.  Massive 
variety  amorphous,  structure  granular.  It  is  found  in  Cornwall,  and 
more  rarely  at  St.  Leonard  in  France,  Schneeberg,  Sehwartzenborg  in 
Saxony,  and  Franklin,  North  America.    Its  analysis  by  Berzelius 


gives — 

Arsenic  Acid   38-00 

Peroxide  of  Iron   40'5G 

Phosphoric  Acid  070 

Oxido  of  Copper  0-60 

Water   10-f>7 

Insoluble  Matter  0'35 

 100-78 


PHARYNX  is  the  cavity  in  which  the  food  is  received  in  its  passage 
from  the  mouth  to  the  oesophagus  or  gullet.  In  man  it  is  somewhat 
funnel-shaped,  having  its  widest  part  above,  where  it  is  fixed  to  the 
base  of  the  skull.  The  nasal  passages,  the  mouth,  and  the  air  passages, 
opeu  into  the  pharynx  in  front ;  behind  it  is  attached  to  the  spinal 
column ;  and  at  its  sides  it  is  bounded  by  the  deep  vessels  and  muscles 
of  the  neck.  It  is  lined  by  a  mucous  membrane,  but  is  chiefly  com- 
posed of  layers  of  strong  muscular  fibres,  called  the  constrictors  of 
the  pharynx,  by  whose  successive  contractions  the  food  received  from 
the  mouth  is  gradually  forced  from  above  downwards  into  the 
oesophagus. 

PHASCOCHCERUS.  [Sum*.] 

PHASCO'GALE.  |Marsupiata.] 

PHASCOLA'RCTOS.  [Marsupiata.] 

PHASCO'LOMYS.  [Marsupiata.] 

PH  ASCOLOTHE'RI  (JM.  [Marsupiata.] 

PHA'SEOLUS,  a  genus  of  Plants  of  the  tribe  Phaseolcce,  in  the 
natural  order  Zeguminosce.  The  name  is  said  to  be  derived  from 
Phaselus,  a  little  boat,  which  the  pods  are  thought  to  resemble ;  but 
it  may  be  that  the  meaning  of  'boat'  is  derived  from  the  resemblance 
of  a  boat  to  the  form  of  a  bean.  Two  species  are  very  well  known 
in  this  country,  P.  vulgaris,  the  Common  Kidney  Bean,  and  P.  multi- 
florus,  the  Scarlet  Runner  ;  their  unripe  pods  being  much  esteemed  as 
legumes,  and  also  for  pickling.  The  ripe  seeds  are  however  employed 
on  the  continent,  and  form  the  Haricots  of  the  French.  The  genus 
is  however  one  of  which  the  species  are  indigenous  in  tropical  parts 
both  of  the  Old  and  New  World.  Several  are  cultivated  in  India,  and 
are  some  of  the  principal  articles  of  the  agriculturist's  attention,  as 
the  ripe  seeds  of  several  species  form  pulses  which  are  much  used  by 
the  natives  as  a  portion  of  their  diet,  and  some  of  which,  like  the 
Kidney  Bean,  abound  in  nutritious  matter. 

Pkaseolus  is  characterised  by  having  a  bell-shaped  2-lipped  calyx. 
The  corolla  is  papilionaceous,  and  has  the  keel,  as  well  as  the  dia- 
delphous  stamens  and  the  style,  spirally  twisted.  The  legume  is  com- 
pressed or  cylindrical,  with  two  valves,  and  is  many-seeded,  with  more 
or  less  conspicuous  cellular  partitions  between  the  seeds.  The  hilum 
of  the  seed  is  oval-oblong.  The  plants  are  herbaceous  or  suffrutescent 
in  habit.  The  leaves  are  pinnately  trifoliate,  the  leaflets  with 
partial  stipules.  Racemes  axillary.  Pedicels  usually  in  pairs,  single 
flowered. 

P.  vulgaris,  Kidney-Bean,  is  said  to  be  a  native  of  India,  but  Dr. 
Royle  states  that  seeds  were  brought  to  him  from  Cashmere,  and  he 
is  therefore  inclined  to  consider  that  it  was  introduced  into  Europe 
from  the  most  northern  parts,  such  as  Cabul  and  Cashmere,  and  that 
this  accounts  for  our  being  able  to  cultivate  it  at  a  lower  temperature 
than  other  species  of  the  genus. 

P.  multiflorus,  the  Scarlet  Runner,  is  a  native  of  South  America. 
Both  are  delicate,  and  cannot  be  safely  planted  in  the  open  air  till  the 
beginning  of  May. 

P.  Mwngo,  or  Moog,  is  one  of  the  dry  leguminous  grains  of  India, 
•which  are  of  great  value  whenever  the  periodical  rains  fail  and  rice 
cannot  be  grown,  and  famine  is  the  consequence. 

•  £.  MaX'  Kala  Mo°s  of  the  uative?»  aud  B1:ick  Grain  of  the  Euglish, 
w  like  the  former,  but  distinguished  by  its  black  seeds,  and  is,  like  it, 
found  in  a  cultivated  state  :  it  takes  about  the  same  time  to  ripen, 
and  yields  nearly  the  same  produce. 

P.  radiatus,  called  by  the  natives  Mash  and  Oorud,  is,  like  the  two  ' 
former,  found  in  a  cultivated  state,  and  is  the  most  esteemed  of  all 
the  Indian  leguminous  plants.     Besides  using  it  as  an  article  of 
diet,  the  natives  make  bread  of  the  meal  for  some  of  their  religious 
ceremonies. 

P.  aureus,  or  Sona  Moog  of  the  Bengalees,  is  found  in  a  cultivated 
state  in  the  Bengal  presidency,  but  is  not  known  on  the  Coromandel 


Coast.  It  is  sown,  like  the  others  about  the  ond  of  October  or  beginning 
of  November,  and  reaped  in  February  or  tho  beginning  of  March. 

P.  tumitifdlius,  Moth  of  tho  natives,  is  cultivated  iu  the  north- 
western provinces,  and  used  for  feeding  cattle. 

PI  I  ASIAN  ELLA.  [TuBBllUD*.] 

PHASI  A'NID/E,  a  family  of  Kusorial  IJirdi  related  to  the  Pavonidoe. 
[Pavonii;  r:.J 

Mr.  U.  R.  Gray  arranges  tho  Phasian'uVe  as  the  second  family  of 
RcUOrei — Cr  acid  in  being  the  first,  and  he  divides  tho  Phagi'tnUl-e  into 
tho  sub  families  Pavonince,  Phasiarunte,  O'atlime,  an  1  M<:te  igrime.  The 
Phatianiiue  consist  of  the  genera  Argus,  Phcuiuniu.  HyrmalicuA,  TU'iu- 
malea,  and  Qenweus.  The  UaUinve  comprehend  the  genera  Euplocaiaw, 
Monaulus,  Lophophonu,  Gallus,  and  Tragopan. 

Pltasianus  (Linn.). — Bill  of  mean  length,  strong;  upper  mandible 
convex,  naked  at  the  base,  and  with  tho  tip  bent  downwards.  Nostrils 
basal,  lateral,  covered  with  a  cartilaginous  scale;  cheeks  and  region 
of  tho  eyos  destitute  of  feathers,  and  covered  with  verrucose  red  skin. 
Wings  short,  the  first  quills  equally  narrowed  towards  their  tips,  the 
fourth  and  fifth  the  longest.  Tail  long,  regularly  wedge-shaped,  and 
composed  of  18  feathers.  Feet  having  the  three  anterior  toes  united 
by  a  membrane  as  far  as  tho  first  joint,  and  the  hind  toe  articulated 
upon  the  tarsus,  which  in  the  male  birds  is  furnished  with  a  horny 
cone-shaped  sharp  spur.  (Gould.) 

The  type  of  this  genus  is  generally  considered  to  be  P.  Colchicut, 
Linn.,  tho  Commun  Pheasant,  a  bird  which,  though  not  originally 
British,  is  completely  naturalised  in  our  islands,  and  indeed  appears 
to  adapt  itself  with  great  facility  to  most  countries  where  ordinary 
care  is  taken  to  preserve  it,  and  the  temperature  is  not  too  low  for 
its  constitution.    The  species  is  too  well  known  to  need  description. 

If  we  arc  to  listen  to  tho  talcs  which  form  that  period  of  history 
which  borders  upon  fable,  we  owe  this  ornament  of  our  preserves  and 
tables  to  Jason  and  his  companions,  who  brought  it  from  Colchis  in 
the  good  ship  Argo.  Martial  thus  notices  its  introduction  into  Europe 
(lib.  xiii.,  ep.  72) :  Phasianus  loquitur — 

"  Argiva  priraum  sum  transportata  carinS ; 
Ante  mihi  notura  nil  nisi  Phasis  erat." 

In  Greece  it  soon  became  known  under  the  name  of  Qatrtavos 
and  QaaiavticSs  opvis  (Phasian  bird).  (Aristophanes,  'Clouds,'  110; 
'Birds,'  08.)  Indeed  it  had  become  sufficiently  celebrated  in  the 
time  of  Aristophanes  to  form  a  proverb  — "  Not  if  you  would  give 
me  the  pheasants  which  Leogoras  feeds,"  says  Strepsiades,  in  the 
'Clouds'  (109,  110).  Aristotle  writes  succinctly  but  clearly  of  the 
habits  of  the  Pheasant  as  a  well-known  bird  ('  Hist.  Anim.,'  v.  31 ; 
vi.  2);  nor  is  Athenseus  silent  concerning  so  delicate  a  dish,  which 
appears  to  have  become  more  common  as  luxury  waxed  strong,  nor 
regarding  the  royal  conduct  of  Ptolemy,  who,  though  he  kept  them 
and  provided  them  with  hens  (voudSas  upviOas)  for  multiplication,  being 
aware  of  their  excellence  for  the  table,  appears  not  to  have  tasted 
them.  From  the  same  author  it  would  appear  that  the  ancients, 
contrary  to  the  opinion  of  modern  epicures,  thought  the  cock  birds 
the  best.  ('  Deipn.,'  xiv.,  lxix.  p.  054.)  It  is  the  Phasianus  of  the 
Romans  (Pliny,  '  Nat.  Hist.,'  x.,  xlviii. ;  xi.,  xxxvii.),  but  seems  to 
have  only  been  within  reach  of  the  wealthy.  Thus  Martial  (xiii.,  xlv. 
'Pulli  Gallinacei')— 

"  Si  Libycae  nobis  volucres  et  Phasides  essent, 
Acciperes  :  at  nunc  accipe  cortis  aves." 

And  again,  in  the  epigram  addressed  to  Bassus  (iii.  5S),  which  gives  so 
pretty  a  picture  of  a  genuine  rural  Romau  villa,  and  so  agreeably  fills 
the  imagination  with  country  sights  and  sounds — 

"  Vagatur  omnia  turba  sordidoo  cortis, 
Argutus  anser,  gemmoique  pavones, 
Nomenque  debet  quoo*  rubentibus  pennis, 
Et  picta  perdix,  Numidicaeque  guttata?, 
Et  impioruin  pbasiana  Colchorum. 
Uhodias  superbi  foominas  premunt  galli 
Sonantque  turres  plausibus  columbarum, 
Gemit  hinc  palunibus,  inde  cereus  turtur." 

The  Pheasaut  has  now  been  spread  over  the  whole  of  temperate 
Europe  and  the  greater  part  of  the  old  continent ;  and  it  is  probable 
that  it  will  be  introduced  with  success  wherever  the  face  of  tho 
country  and  the  supply  of  food  are  congenial  to  it,  and  the  temperature 
does  not  vary  too  much  from  that  of  its  native  river,  the  ancient  Phasis 
and  the  modern  Faz,  along  whose  banks  Miugrelia,  formerly  Colchis, 
extends,  between  42"  and  43°  N.  lat.,  41°  19'  and  42°  19'  E.  long. 
[Phasis,  in  Geog.  Drv.]  It  is  even  said  to  be  common  in  Siberia,  a 
much  colder  climate,  which  would  prove  the  facility  with  which  it 
adapts  itself  to  temperature ;  and  an  attempt  has,  we  believe,  been 
made  to  introduce  it  into  North  America,  a  locality  well  suited  to 
its  habits. 

The  south  of  Europe  owed  the  Pheasant,  in  all  probability,  partially 
to  the  Greeks,  and  more  proximately  to  the  Roman-.  It  is  the  Fasiano 
of  the  Italians,  and  Faisan  of  the  French.  More  doubt  hangs 
about  its  introduction  into  Great  Britain,  and  the  time  of  that  intro- 
duction. We  are  told  that  the  price  of  one  was  id.  in  the  time  of 
our  first  Edward  (1299).    In  '  The  Forme  of  Cury,'  which  is  stated 
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to  have  been  compiled  by  the  chief  master-cook  of  King  Richard  II,, 
we  find  a  receipt  "for  to  boile  Fcsant,  Ptruch  (partridges),  Capons, 
and  Curlew,"  which  carries  us  back  to  1381.    We  read  of  the 
"  Finvkon  and  the  Fesaunt  bolb," 

in  the  old  ballad  of  the  '  Battle  of  Otterbourue.'  At  the  '  Iutronaza- 
tion  of  George  Nevell,'  archbishop  of  York,  in  the  reign  of  our  fourth 
Edward,  we  find  among  the  goodly  provision  "  Fessauutes,  200."  In 
the  'Northumberland  Household-Hook,'  begun  in  1512,  "Pesauntes" 
are  valued  at  twelve  pence  each.  In  the  charges  of  Sir  John  Nevile, 
of  Chete,  at  Lammas  Assizes,  in  the  twentieth  year  of  the  reign  of 
King  Henry  VIII.,  we  find  twelve  pheasants  charged  twenty  shillings; 
and  they  seem  to  have  maintained  their  value,  a«,  among  the 
expenses  of  tho  same  Sir  John  Nevile,  for,  as  he  writes  it,  "  the 
marriage  of  my  son-in-law,  Roger  Rockley,  and  my  daughter  Elizabeth 
Nevile,  the  14th  of  January,  in  the  seventeenth  year  of  the  reigne  of 
our  soveraigne  lord  King  Henry  VIII.,"  is  the  following  : — "  Item  in 
Pheasants  18,  24  shillings."  We  trace  the  birds  in  'AC.  MeryTalys,'* 
printed  by  John  Rastell,  where  we  read  of  "  Mayster  Skelton,  a  poyet  1 
lauryat,  that  broughte  the  bysshop  of  Norwiche  ii.  fesauntys."  Rastell 
began  to  print  as  early  as  1517,  and  ceased  in  1533.  In  Turberville's 
'  Booke  of  Falconrie'  the '  Fezant'  and  '  Feasants' — for,  with  the  licenoe 
of  the  time,  it  is  spelled  botli  ways — arc  mentioned  as  the  subjects  of 
hawking,  and  so  tho  bird  may  be  traced  as  a  dish  for  the  table,  or  the 
object  of  field  sports,  down  to  the  present  time. 

Hen  pheasants  in  thi3  country  be^iu  to  lay  in  April,  and  deposit 
from  eight  or  ten  to  fourteen  olive-brown  eggs,  in  a  rough  nest  on 
tho  ground.  Sometimes  two  will  lay  in  the  same  nest.  The  young 
make  their  appearance  towards  the  end  of  May  or  beginning  of  June. 

Where  the  country  is  favourable  it  is  easy  to  get  up  a  head  of 
pheasants,  with  the  aid  of  good  keepers;  but  it  is  more  difficult  to 
keep  them  at  home,  for  they  are  wandering  birds,  and  will  often  leave 
the  place  where  they  are  bred,  in  search  of  food  more  agreeable  to 
them  and  localities  more  congenial  to  their  habits.  Warm  covers  and 
water  are  absolutely  necessary  ;  and  if  they  are  plentifully  supplied 
with  grateful  food,  but  few  of  them  will  become  vagrants.  Jerusalem 
artichokes,  potatoes,  and  buckwheat,  as  well  as  barley,  are  favourites. 
Small  stacks  of  the  latter  grain  in  the  straw  are  frequently  placed 
about  the  preserves,  and  there  the  pheasants  may  be  seen  scratching 
at  their  feeding-time ;  but  this  mode  of  supply  is  objectionable,  as  the 
poacher  soon  finds  out  the  several  points  of  attraction,  and  avails 
himself  of  them  accordingly.  Mr.  Yarrell  states  that  one  good  mode 
of  inducing  them  to  stop  at  home  is  to  sow,  in  summer,  beans,  peas, 
and  buckwheat  mixed  together,  leaving  the  whole  crop  standing  on 
the  ground.  The  strong  and  tall  stalks  of  the  beans  carry  up  and 
sustain  the  other  two,  and  all  three  together  afford  for  a  long  time 
food  and  cover.  ('  History  of  British  Birds.')  The  same  author  tells 
us  that  at  the  end  of  autumn  he  has  found  the  crops  of  the  birds 
distended  with  acorns  of  so  large  a  size,  that  they  could  not  have  been 
swallowed  without  great  difficulty.  In  December  1S34  we  saw  eight 
ripe  acorns  and  a  ripe  hazel-nut  taken  out  of  the  crop  of  a  hen  pheasant 
from  Sussex.  The  acorns  had  begun  to  germinate  with  the  heat  and 
moisture  of  the  crop,  and  they  were  sent  up  to  the  Gardens  of  the 
Zoological  Society  in  the  Regent's  Park,  and  there  planted.  For 
autumnal  and  winter  home-feeding  we  have  seen  potatoes  used  with 
excellent  effect,  not  only  in  keeping  the  birds  from  wandering,  but  in 
increasing  their  weight  and  fatness.  Carts  loaded  with  raw  potatoes 
were  from  time  to  time  driven  into  the  covers,  and  the  potatoes  were 
scattered  about  by  hand.  The  pheasants  soon  found  them  out,  and 
throve  accordingly,  without  being  collected  together  at  particular  spots, 
as  they  too  often  are  to  their  destruction.  They  are  very  general 
feeders  ;  neither  blackberries,  sloes,  nor  haws  come  amiss  to  them,  and 
grain,  seeds,  and  tender  leaves  find  their  way  into  the  pheasant's  crop 
as  well  as  insects.  Mr.  Selby  observed  that  these  birds  sought  after 
the  root  of  the  acrid  Bulbous  Crowfoot  (Ranunculus  bulbosus,  Common 
Buttercup)  in  May  and  June,  and  a  friend  informed  Mr.  Yarrell  that 
they  also  feed  on  the  Pilewort  Crowfoot  (Ranunculus  Ficaria).  Mr. 
Selby  further  states  that  the  bulb  of  the  garden  tulip  is  an  article  of 
diet  which  the  pheasant  omits  no  opportunity  of  obtaining,  and  which, 
however  deeply  buried,  the  bird  is  almost  certain  to  reach  by  means 
of  its  bill  and  feet.  The  size  to  which  these  birds  attain  when  well 
fed  is  considerable.  In  the  catalogue  of  Norfolk  and  Suffolk  birds,  by 
the  Rev.  Revett  Sheppard  and  the  Rev.  William  Whitear  ('  Linn. 
Trans.,'  vol.  xv.),  the  weight  of  a  cock  pheasant  killed  at  Campsey  Ash, 
where  the  birds  were  well  fed  with  potatoes,  buckwheat,  and  barley, 
is  stated  at  four  pounds  and  a  half.  "Some  winters  since,"  says  Mr. 
Yarrell,  "  my  friend  Mr.  Louis  Jaquier,  then  of  the  Clarendon,  pro- 
duced a  brace  of  cock  pheasants  which  weighed  together  above  nine 
pounds.  The  lighter  bird  of  the  two  just  turned  the  scale  against  four 
pounds  and  a  half ;  the  other  bird  took  the  scale  down  at  once.  The 
weights  were  accurately  ascertained  in  the  presence  of  several  friends 
to  decide  a  wager,  of  which  I  was  myself  the  loser." 

The  assumption  of  the  plumage  of  the  cock  pheasant  by  the  female 
when,  through  old  age  or  organic  defect,  she  is  no  longer  capable  of 
reproducing  the  species,  is  by  no  means  uncommon,  not  more  rare 
indeed,  if  so  much,  as  it  is  in  the  pea-fowis  [Payonidjd],  common 
poultry,  &c. ;  indeed  John  Hunter  ('  Animal  Economy  ')  remarks  that 

?  Alh'deito  in  Shakspere's  'Much  Ado  about  Nothing." 


this  change  has  been  principally  observed  in  tho  common  pheasant. 
Mr.  Yarrell,  in  his  '  History  of  British  Birds,'  also  refers  to  this  fact. 
Blumeubach,  in  his  interesting  paper,  '  De  auoinalis  et  vitiosis  qui- 
busdain  nisus  forinativi  aberrationibus  commeutatio,'  read  before  the 
Gottingen  Royal  Society  in  July,  1812,  has  entered  fully  and  particu- 
larly into  this  subject.  The  species  in  which  he  had  known  the  ch  mga 
of  plumage  to  be  observed  were — Columba  CEnas,  Phasianus  Gallon, 
Colchicus,  and  Picl.m,  Pavo  cristatm,  Otis  tarda,  Emberiza  paraduea 
and  Umgiccmda,  Pipra  rupicula,  and  Anas  Boschaa.  Alludiug  to  the 
eggs  which  have  been  sold  as  Cock's  Eggs,  he  observes,  that  to  him  it 
seems  most  probable  that  such  specimens  have  been  laid  by  heus 
which  had  either  assumed  the  plumage  of  cocks  from  their  youth  up, 
or  upon  whom  the  change  had  come  in  their  old  age.  Though  such 
phenomena  are  usually  gallinaceous,  they  are  not  confined  to  that 
family ;  for  he  relates  that  Professor  Erhard  sent  to  him  an  eg,'  laid 
by  a  canary  bird  that  sang  loudly  and  excellently,  having  all  the 
appearance  of  a  cook  bird.  The  egg  was  one-half  less  than  the  usual 
size,  but  of  the  ordinary  form  and  colour. 

Hen  pheasants  which  have  begun  to  put  on  the  livery  of  the  male 
are  not  always  incapable  of  producing  eggs.  Sir  Philip  Egerton  has 
informed  us  that  a  hen  pheasant  at  Oulton  Park,  Cheshire,  which  had 
nearly  assumed  the  plumage  of  the  cock,  laid  a  nest  full  of  eggs,  from 
which  she  was  driven  by  the  curiosity  of  persons  who  came  to  gaze  at 
so  strange  a  sight.  She  then  laid  another  nest  full  of  eggs,  sat  upon 
them,  and  hatched  them  ;  but  the  young  all  died  soon  after  they  were 
excluded. 

There  are  white  and  pied  varieties.  The  Ring-Necked  and  Bohemian 
Pheasants  appear  to  be  considered  as  varieties  by  Mr.  Yarrell ;  Tern- 
minck  and  Sir  W.  Jardine  consider  the  former  to  be  completely  distinct. 
The  English  reader  will  find  the  reasons  for  the  latter  opinion  stated 
at  length  in  '  The  Naturalist's  Library'  ('  Ornithology  '),  vol.  iiL 

Various  instances  of  the  Common  Pheasant  breeding  with  other 
gallinaceous  birds  are  on  record.  Edwards  has  figured  a  bird  supposed 
to  have  been  produced  between  a  pheasant  and  a  turkey.  Three  or 
four  of  these  were  discovered  in  the  woods  near  the  house  of  Henry 
Seymour,  Esq.,  of  Handford,  Dorsetshire,  and  he  shot  one  in  October 
1759,  the  bird  which  he  sent  to  Edwards.  Mr.  Yarrell  ('British 
Birds')  observes  that  he  has  twice  been  shown  birds  that  were  said  to 
be  the  produce  of  the  Pheasant  and  the  Guinea  Fowl,  and  the  evidence 
of  the  plumage  was  in  favour  of  the  statement.  We  have  seen  such 
a  bird,  and  its  feathers  corroborated  the  allegation  that  it  had  been  so 
produced.  Hybrids  between  the  Pheasant  and  Gray  Hen  are  also 
recorded.  [Black-Cock.]  Mr.  Thompson  of  Belfast  describes  ('Maga- 
zine of  Zoology  and  Botany  ')  another  hybrid  shot  at  Lochnaw, 
Wigtonshire,  where  it  had  been  seen  several  times  on  the  wing  by 
persons  who  supposed  it  to  be  a  wild  turkey.  In  the  surrounding 
plantations  pheasants  and  black  grouse  were  numerous ;  but  this 
individual,  which  was  preserved  for  Sir  Andrew  Agnew,  Bart.,  M.P., 
was  the  only  one  of  the  kind  observed.  Mr.  John  Leadbeater,  in 
1837,  exhibited  a  hybrid  between  the  Pheasant  and  Black  Grouse,  shot 
near  Alnwick,  at  a  meeting  of  the  Zoological  Society.  This  the  Duke 
of  Northumberland  presented  to  the  British  Museum. 

The  union  between  the  Common  Hen  and  the  Cock  Pheasant  is  by 
no  means  rare,  as  is  well  known  to  those  whose  homesteads  border 
upon  pheasant  preserves.   The  produce  of  this  union  is  called  a  Pero. 

Before  we  leave  the  True  Pheasants  we  must  notice  some  of  the 
magnificent  Indian  species,  which  exhibit  such  a  prodigality  of  splen- 
dour and  beauty  in  their  plumage  as  almost  realises  the  birds  which 
we  read  of  in  fairy  tales.  Such  are  the  well-kuown  gorgeous  Gold- 
Pheasant  (Phasianus  pictus,  Linn.  :  Genus,  Thaumalea,  Wagler ; 
Chrysolophus,  J.  E.Gray;  Nycthemerus,  S.v.),  the  equally  well-known 
delicately-pencilled  Silver-Pheasant  (Phasianus  Nycthemerus,  Linn. : 
Genus,  Gennceus,  Wagler;  Nycthemerus,  Sw. ;  Eaplocamus,  J.  E.  Gray), 
and  the  noble  Reeves's  Pheasant  (Phasianus  veneratus,  Temm. :  Genus, 
Syrmaticus,  Wagler). 

The  first  two  of  these  (natives  of  China)  are  common  in  almost 
every  aviary,  and  there  is  no  reason  why  they  should  not  thrive  well 
if  turned  out  in  our  preserves ;  the  second  species  has,  we  believe, 
been  so  turned  out  with  success ;  the  last  is  also  found  iu  China,  but, 
as  it  would  seem,  on  the  very  confines  of  the  empire.  It  is  very 
rare  in  Pekin.  Dr.  Latham's  description  was  taken  from  Sir  John 
Anstruther's  drawings,  and  from  some  writing  under  them  in  the 
Persian  language  it  appeared  that  the  bird  was  called  Doomdurour,  or 
Long-Tail,  and  it  was  found  on  the  snowy  mountains  of  Surinagur. 

To  Mr.  Reeves  we  are  indebted  for  the  first  individual  ever  brought 
alive  to  Europe.  It  was  a  male,  and  continued  to  live  for  some  time 
in  the  garden  in  the  Regent's  Park.  Tail-feathers  from  it  were 
exhibited  to  the  Society  in  1831,  measuring  each  about  5  feet  6  inches 
in  length.  A  second  male  specimen  was  also  sent  to  their  menagerie 
by  the  same  liberal  donor  in  1834. 

Then  there  are  the  beautiful  Diard's  Pheasant  (Phasianus  versicolor, 
Vieill.),  which  haunts  the  Japanese  woods,  and  exhibits  the  manners 
and  habits  of  our  Common  Pheasant;  the  rare  and  elegant  Som- 
mering's  Pheasant  (P.  Scmmeringii,  Temm.),  also  a  native  of  Japan. 

We  should  also  call  the  reader's  attention  to  the  beautiful  P.  Staceii 
(figured  and  described  by  Mr.  Gould  in  his  'Century')  as  one  of  the 
True  Pheasants  •  and  to  P.  Pucrasia  and  P.  albo-cristatus,  also  there 
figured.  P.  Pucrasia  appears  to  laa^.  fche  £W  £wra  the  True  Pheasants 
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a,  Silver  Pheasant ;  6,  Gold  Pheasant ;  c,  Reeves's  Pheasant  {Syrmatieus  Rccvcsii),  males. 


io  the  Lophophori  ;  and  P.  albo-crisfalus  to  be  an  Euplocamus,  which, 
even  more  immediately  than  E.  ignilus,  forma  a  transition  from  the 
genua  Phasianus  to  the  genus  Gallus. 

The  Argus  Pheasant,  which  is  not  a  species  of  Phasianus  [Pavonid^e], 
has  been  brought  alive  to  this  country,  and  a  specimen  is  now  in  the 
Gardens  of  the  Zoological  Society  of  London  in  the  Regent's  Park. 

Euplocamus  (Temm.). — Sir  George  Staunton,  in  his  'Embassy  to 
China,'  first  made  this  highly-interesting  form  known  to  European 


presents  to  his  guest  of  several  specimens,  and  among  them  was  this 
beautiful  pheasant,  which  was  sent  to  England  and  described  by 
Dr.  Shaw. 

E.  ignitus,  the  Fine-Backed  Pheasant  of  Java,  the  Macartney  Cock, 
Phasianus  ignitus,  Latham.  Length  of  adult  male  about  two  feet. 
Skin  of  the  nostrils  stretching  backwards  over  the  sides  of  the  head 
behind  the  eyes,  and  bluish-purple.  A  crest  upon  the  crown  of  the 
head  composed  of  naked-shafted  feathers,  expanding  at  their  tips  into 
slender  spreading  barbs.  Head,  neck,  breast,  belly,  and  upper  part 
of  the  back,  deep  chalybean  or  st(  el-blueshot  black;  lower  part  of  the 


Fine-Rarkod  Pheasant  (Euplocamus  ignitus),  male. 

zoologists.  His  host  at  Batavia  had,  it  appears,  a  very  curious  col- 
lection in  the  several  departments  of  natural  history.    He  made 


Fine-Backed  Pheasant  (Euplocamus  iguitus),  female. 

back  fiery  orange-red  or  flame-colour,  varying  in  intensity  according 
to  the  incidence  of  the  light,  and  passing  like  a  zone  round  the  body, 
though  more  obscure  on  the  abdomen  ;  rump  and  tail-coverts  broad 
and  truncated,  brilliant  bluish-green  with  a  paler  bar  at  the  tip.  Tail 
when  erect  folded  in  some  degree  like  that  of  a  hen;  the  middle 
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feathers  white,  and  the  outside  ones  black  with  green  reflections. 
Legs  and  feet  vermilion,  spurred. 

Female. — Length  about  20  inches.  Plumage  almost  entirely  rich 
cinnamon-brown ;  feathers  of  the  upper  parts  slightly  mottled  with 
black  ;  throat  white  ;  lower  parts  of  a  paler  tint  than  those  above, 
and  having  the  feathers  bordered  with  white.  Elongated  head-feathers 
capable  of  being  erected  into  a  crest,  but  not  equal  to  that  of  the 
male.    Tail  folded.    Legs  spurless. 

It  is  a  native  of  Sumatra.  ('Atlas'  to  Staunton's  'Account  of 
Lord  Macartney's  Embassy  to  China.') 

Gallus  (Brisson).  —  Bill  moderate,  strong,  convex  above,  curved 
towards  the  point,  naked  at  the  base,  and  furnished  with  two  pendaut 
and  compressed  caruncles  or  wattles.  Head  surmounted  with  a  fleshy 
crest  or  comb.  Tarsi  (iu  the  male)  furnished  with  a  long  and  recurved 
spur ;  the  hind  toe  only  resting  on  the  ground  at  its  tip.  Wings 
short  ami  graduated.  The  14  tail-feathers  forming  two  vertical  planes 
with  the  backs  of  the  feathers  towards  each  other,  and  so  making 
what  may  be  called  a  folded  tail ;  the  middle  feathers  longest  and 
recurved. 

The  ancestors  from  which  our  domestic  poultry  have  descended 
were  undoubtedly  natives  of  Asia;  but  some  doubt  still  hangs  over 
the  questions  of  the  precise  breed  from  which  they  came,  and  the 
exact  locality  where  they  were  found.  That  fowls  were  domesticated 
at  a  very  early  period  there  is  no  doubt,  and  both  historians  and  poets 
speak  of  the  high  antiquity  of  the  race.  Thus  Peisthctserus  relates 
why  the  cock  is  called  Tlepatitbs  upvis  (the  Persian  Bird),  and  how  it 
reigned  over  that  country  Lit  fore  Darius  and  Megabazus.  (Aristoph., 
'  Birds,'  483  et  seq.) 

To  the  forests  and  jungles  of  India  we  must  look  for  the  race  in  a 
state  of  nature ;  and  though  the  denizens  of  our  farm-yards  may  be 
the  result  of  a  mixture  of  many  of  the  species  which  there  inhabit, 
zoologists  in  general  agree  with  M.  Temminck  in  thinking  that  to  the 
Malay  Gigantic  Cock  or  Fowl  (Gallus  giganteus,  Temru.),  and  the 
Bankiva  Cock  (G.  Bankiva,  Temm.),  we  are  chiefly  if  not  entirely 
indebted  for  our  common  poultry. 

The  Domestic  Cock  and  Hen  are  the  ' AteKrpvwv  and  'AAeKTopi'j  of 
the  Greeks;  Gallus  and  Gallina  of  the  Romans  ;  Gallo  and  Gallina  of 
the  Italians  ;  Haus  Hahn  and  Haus  Henne  of  the  Germans  ;  and  Coq 
(Gau,  Geau,  Gal,  Gog),  Gelline,  and  Poule,  of  the  French. 

Bold,  ardent,  and  vigilant,  the  cock  has  been  always  considered  the 
emblem  of  watchful  courage,  whilst  the  hen  has  been  considered  a 
pattern  of  maternal  solicitude.  In  this  and  other  polygamous  species, 
the  object  to  be  attained  is  the  effective  impregnation  of  the  greatest 
numbers  of  females  by  the  most  vigorous  male.  In  the  cock  accord- 
ingly the  spurs  are  developed  as  the  sexual  organs  are  matured ;  and 
it  is  principally  with  these  weapons  of  combat  that  the  battle  which 
is  to  leave  the  field  in  the  possession  of  the  strongest  is  decided.  The 
conqueror  in  his  turn,  as  the  weakness  of  age  comes  upon  him,  yields 
to  a  younger  and  more  powerful  rival ;  and  thus  a  numerous,  healthy, 
and  stout  progeny  is  secured. 

How  the  Domestic  Cock  and  Hen  weje  introduced  into  Greece  and 
the  south  of  Europe  is  not  known :  upon  such  occasions  of  doubt  the 
Phoenicians  are  usually  resorted  to ;  but  we  aro  ignorant  of  proof 
which  can  bring  home  the  benefaction  to  them  more  than  others. 
We  find  it  early  on  the  Greek  and  Roman  coinage,  and  upon  gems ; 
and  it  figured  in  the  public  shows  of  those  nations.  It  was  dedicated 
to  Apollo,  to  Mercury,  to  ^Esculapius,  and  to  Mars.  Socrates,  in  his 
dying  moments,  reminded  his  disciples  that  he  "  owed  a  cock  to 
iEsculapius."  The  Rhodian  fowls  (Martial,  iii.  58,  above  quoted)  and 
those  from  the  Isle  of  Delos  were  celebrated  for  their  superiority  in 
fight  and  their  delicacy  for  the  table.  The  luxurious  Roman  had  his 
hens  ftd,  perhaps  crammed,  with  meal  in  the  dark.  Thus  Martial 
(xiii.  62,  '  Gallina  Altilis')  : — 

"  Pascitur  et  dulci  facilis  gallina  farina, 
Pascitur  et  tenebris  :  ingeniosa  gula  est." 

Nor  was  the  same  gastronomer  ignorant  of  the  value  of  the  capon. 
(Martial,  xiii.  63.) 

The  bird  appears  to  have  been  in  Britain  before  the  invasion  of 
Julius  Csesar,  who  tells  us  that  the  Britons  abstained  from  tasting  the 
hare,  the  hen,  and  the  goose;  though  they  bred  them  for  their 
pleasure.  This  abstinence  seems  to  have  originated  in  superstitious 
feeling  :  "  Leporem  et  gallinam  et  anserem  gustare  fas  non  putant : 
haec  tamen  alunt,  animi  voluptatisque  causa."  ('  De  Bello  Gallico,' 
lib.  v.)    The  race  is  now  spread  all  over  the  civilised  world. 

M.  Lesson  asks  if  it  is  not  remarkable  to  find  the  Domestic  Hen, 
differing  in  nothing  from  that  of  our  countries,  in  all  the  islands  of 
the  South  Sea,  and  among  people  with  whom  Europeans  have  certainly 
never  communicated  ?  Cocks  and  hens,  he  tells  us,  were  very  common 
at  Oualan  for  example,  and  the  natives  were  ignorant  that  these  birds 
were  good  to  eat.  They  were  found  among  the  Papuans,  and  among 
others  there  was  a  white  variety  with  all  the  feathers  frizzled. 

G.  giganteus,  the  Gigantic  Cock,  the  Kulm  Cock  of  Europeans,  often 
stands  considerably  more  than  two  feet  from  the  crown  of  the  head 
to  the  ground.  The  comb  extends  backwards  in  a  line  with  the  eyes ; 
it  is  thick,  a  little  elevated,  rounded  upon  the  top,  and  has  almost 
the  appearance  of  having  been  cut  off.    The  wattles  of  the  under 


mandibles  are  comparatively  small,  and  the  throat  is  bare.  Pale 
golden-reddish  hackles  ornament  the  head,  neck,  and  upper  part  of 
the  back,  and  some  of  these  spring  before  the  bare  part  of  the  throat. 
Middle  of  the  back  and  lesser  wing-coverts  deep  chestnut,  the  webs  of 
the  feathers  disunited;  pale  reddish-yellow  long  drooping  hackles 
cover  the  rump  and  base  of  the  tail,  which  last  is  very  ample  and 
entirely  of  a  glossy  green,  of  which  colour  are  the  wing-coverts;  the 
secondaries  and  quills  are  pale  reddish-yellow  on  their  outer  webs. 
All  the  under  parts  deep  glossy  blackish-green  with  high  reflections  ; 
the  deep  chestnut  of  the  base  of  the  feathers  appears  occasionally,  and 
gives  a  mottled  and  interrupted  appearance  to  those  parts.  (Jardiue 
principally.) 

Lieutenant-Colonel  Sykes,  in  his  Memoir  on  the  Birds  found  in  the 
Dukhun  (Deccan),  states  that  it  is  only  there  met  with  as  a  domestic 
bird,  and  that  lie  has  reason  to  believe  that  it  is  not  a  native  of 
India,  but  has  been  introduced  by  the  Mussulmans  from  Sumatra  ox 
Java.  The  iris,  he  says,  of  the  real  game  bird  should  be  whitish  or 
straw-yellow.  The  Colonel  landed  two  cocks  and  a  hen  in  England  in 
June,  1831  ;  and  they  bore  the  winter  well.  The  hen  laid  freely,  and 
in  September,  1832,  had  reared  two  broods  of  chickens.  The  cock 
had  uot  the  shrill  clear  pipe  of  the  domestic  bird,  and  his  scale  of 
notes  appeared  to  be  more  limited.  A  cock  in  the  Colonel's  possession 
stood  26  inches  to  the  crown  of  the  head,  but  they  attain  a  greater 
height.  The  length  from  the  tip  of  the  bill  to  the  insertion  of  the 
tail,  23  inches.  Hen  one-third  smaller  than  the  male.  ('  Zool.  Proc.,' 
1832.) 

G.  Banhiva,  the  Bankiva  Cock,  is  the  Coq  et  Poule  Bankiva  of 
Temminck;  Ayatn  Utan,  orBrooga  ('  Linn.  Trans.,'  xiii.) ;  Javan  Cock 
of  Latham  ;  and  many  Bantams  resemble  it  very  closely. 

The  spnee  round  the  eyes  and  throat  bare,  comb  much  developed, 
deeply  lobated  along  the  upper  ridge,  wattles  of  the  lower  mandible 
rather  large ;  long,  clear,  brilliant,  golden-orange  hackles  cover  the 
head,  sides  of  the  neck,  back,  and  rump.  Upper  part  of  the  back 
below  the  hackles  bluish-black,  the  middle  and  lesser  wing-coverts 
rich  deop-chestnut,  with  the  webs  of  the  feathers  disunited  ;  greater 
coverts  steel-blue,  secondaries  the  same,  with  a  broad  chestnut  border  ; 
quills  brownish-black,  edged  with  pale  reddish-yellow.  Tail  black, 
richly  glossed  with  green  and  blue.    Under  parts  black. 


Bankiva  Cock  (Gallus  Bankiva). 

Sir  W.  Jardine  states  that  he  has  seen  three  or  four  specimens  of 
another  bird  very  closely  allied  to  G,  Bankiva,  but  rather  larger,  and 
certainly  distinct :  they  were  all  from  the  continent  of  India. 

G.  ceneus,  the  Bronzed  Cock,  figured  by  M.  Temminck  from  " 
specimen  sent  from  the  interior  of  Sumatra  by  M.  Diard.  This  is 
somewhat  larger  than  the  Bankiva  Cock,  and  its  large  comb  is  without 
dentilations ;  indeed  the  edge  is  quite  unbroken ;  the  feathers  of  the 
head,  neck,  and  upper  part  of  the  back  are  rather  elongated,  but  not 
hackles.  The  Fork-Tailed  Cock  (G.  furcatas,  Temm. ;  G.  Javanicw, 
Horsf.)  has  the  comb  also  entire,  and  the  throat  is  adorned  with  a 
single  large  wattle  springing  from  the  centre.  The  head,  neck,  and 
upper  part  of  the  back  are  covered  with  feathers,  which  are  not 
hackles,  shorter  and  more  rounded  than  those  in  the  Bronzed  Cock. 

G.  Sonneratii,  This  is  the  Coq  Sauvage  of  Sonnerat ;  Coq  et  Poule 
de  Sonnerat  of  Temminck ;  Sonnerat's  Wild  Cock  of  Latham  ;  Rahn 
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Komrah  of  tho  Makrattos ;  Jungle  Cock  nnd  Junglo  Fowl  of  the 
English  sportsmen  in  India. 

The  Hi/.e  of  the  male  is  nearly  equal  to  that  of  a  domestic  cook  ;  but 
the  bird  is  altogether  lighter,  moro  graceful,  aud  has  a  higher  bred  look 
about  it ;  comb  large,  and  with  an  unequal  margin,  but  though  this 
margin  is  jagged,  it  is  not  deoply  dentilated  ;  wattles  double,  depending 
from  the  base  of  the  lower  mandibles  ;  liaokles  of  tho  neck  and  of  the 
wing  and  tail-covcrts  dark-grayish,  with  bright  golden-orango  shafts 
dilating  in  tho  centre  and  towards  tho  tip  into  a  flat  horny  plate.  In 
some  of  these  feathers  tho  shaft  takes  an  elliptical  or  oar-liko  shape  ; 
in  others  it  puts  on  the  appearanco  of  a  long  inverted  couo,  from  tho 


Jungle  Cook  (Gallus  Sonncratii),  male. 


Jungle  Fowl  [Gallus  Soimeratii),  female. 

centre  of  the  baso  of  which  a  battledore-like  process  arises.  The 
substance  and  appearanco  of  these  plates  have  been  not  inaptly  com- 
pared with  the  wax-like  plates  which  ornament  the  wings  and  tail  of 
the  Bohemian  Chatterer.  [Bombycilla.]  The  effect  produced  by 
this  modification  of  the  shafts  is  singular  and  beautiful.  Feathers  of 
the  middle  of  the  back,  breast,  belly,  and  thighs,  deep  rich  gray,  with 
paler  shafts  and  edges ;  tail  generally  rich  deep-green ;  the  feathers 
which  immediately  succeed  the  hackles  are  rich  purple,  with  a  pale- 
yellow  edge ;  those  next  in  succession  are  golden-green,  with  gray 
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edges,  and  all  are  glossed  with  brilliant  metallic  reflections.  Bill,  legi, 
nnd  feet,  yellow.  Tho  living  bud  presents  altogether  a  rich  aud 
striking  object,  especially  when  the  sun  shines  on  the  plumage. 

Female  less  than  the  cock  by  about  a  third,  without  comb  or  wattles, 
but  a  trace  of  nakedness  round  the  eye.  Tho  plumage  (generally)  is 
without  the  horny  structure  which  distinguishes  that  of  the  male. 
Upper  parts  uniform  brown  ;  neck  feathers  with  dark  edgcp,  those  of 
the  back  and  wing-coverts  with  a  pale  streak  along  the  shaft,  and  those 
of  the  wings,  tail-coverts,  and  tail,  waved  and  mottled  with  darker 
pcncillings ;  throat  and  front  of  the  neck  white  ;  feathers  of  the  rest 
of  the  lower  parts  grayish-white,  edged  with  dark  brown,  which  pre- 
dominates towards  the  vent.    Legs  and  feet  bluish-gray. 

Colonel  Sykes,  in  his  valuablo  Catalogue,  notes  this  noble  bird  as 
being  very  abundant  in  the  woods  of  the  western  Ghauts,  where  (and 
this  is  well  worthy  the  attention  of  ornithologists)  he  says  there  are 
either  two  species  or  two  very  strongly  marked  varieties.  In  tho 
valleys,  at  2000  feet  above  the  sea,  he  tella  us  Sonnerat's  species  is 
found  slender,  standing  high  upon  the  legs,  and  with  the  yellow  carti- 
laginous spots  on  the  feathers,  even  in  the  female.  In  the  belts  of 
wood  on  the  sides  of  the  mountains,  at  4000  feet  above  tho  sea,  there 
is  a  short-legged  variety.  The  male  has  a  great  deal  of  red  in  the 
plumage,  which  Sonnerat's  has  not ;  the  female  is  of  a  reddish-brown 
colour,  and  is  without  cartilaginous  spots  at  all  :  "  in  fact,"  continues 
the  Colonel,  "  the  female  of  this  variety  i.i  the  G.  Stankyi  of  Mr.  Gray's 
'  Illustrations.' " 

Dr.  Latham  remarks  that  this  Jungle  Fowl  is  by  far  the  boldest  and 
strongest  for  its  size,  and  that  it  is  anxiously  sought  after  by  cock- 
fighters  in  Hindustan,  who  rely  on  it  for  victory  when  pitted  against 
larger  game  cocks. 

Individuals  of  this  species  have  been  exhibited  alive  in  the  Gardens 
of  the  Zoological  Society  in  the  Regent's  Park. 

But  whatever  may  have  been  the  source  or  sources  from  which  our 
domestic  poultry  sprang,  and  tho  probability  is  that  more  than  one 
wild  race  have  contributed  to  improve  it,  the  varieties  in  a  reclaimed 
state  are  almost  infinite.  The  Spanish  breed,  entirely  black,  grows  to 
a  considerable  size,  and  the  eggs  are  remarkable  for  their  volume. 
The  Dorking  poultry  have  long  been  celebrated,  and  they  are  known 
principally  by  having  supernumerary  toes.  The  true  Dorkings  are 
purely  white,  and  are  much  esteemed  for  the  table.  Dr.  Latham 
mentions  one  of  this  breed  that  weighed  nearly  14  lbs.  Some  of  the 
Sussex  fowls  are  very  fine.  The  fancy  breeds  are  very  numerous ;  for 
an  account  of  these  see  Poultry,  in  Arts  and  Sc.  Div. 

Tragopan,  Cuvier  (Ceriomis,  Swainson). — Head  crested  on  the 
crown,  partly  naked  (on  the  cheeks  and  round  the  eyes),  the  naked 
parts  terminating  in  horn  like  caruncles  behind  the  eyes;  under  the 
lower  mandible  and  on  the  forepart  of  the  throat  a  subpendent  com- 
posite carunculated  wattle.  Tarsi  armed  with  a  blunt  spur  in  the 
male ;  unarmed  in  the  female. 

Mr.  Gould  ('Century  of  Birds  from  the  Himalaya  Mountains') 
remarks  that  the  genus  Tragopan  appears  to  take  an  intermediate 
station  between  that  of  Meleagris  and  the  more  typical  Phasianiclw, 
forming  one  of  the  links  of  a  chaiu  connecting  these  groups  of  the 
Rasorial  order.  The  affinity  of  this  genus,  he  observes,  to  that  of 
Meleagris,  is  evident  in  many  characters;  nor  are  some  wanting 
which  indicate  a  relationship  to  Numida,  and  even  to  Francolinus. 
[PerdiciDjE.] 

T.  Satyrus  appears  to  have  been  the  only  species  originally  known. 
Mr.  Gould,  in  his  '  Century,'  describes  another  species,  T.  Hastingsii, 
and  refers  to  another,  which  Dr.  Gray,  of  the  British  Museum,  has 
dedicated  to  M.  Temminck.    ('  Indian  Zoology.') 

T.  Hastingsii.  Head  of  the  adult  male  covered  with  a  pendent 
crest  of  feathers,  which,  as  well  as  the  ear-coverts  and  throat,  are 
Dlack  ;  the  neck  and  shoulders  are  rich  maroon  ;  the  che3t  rich  glossy 
orange-red  ;  the  naked  skin  around  the  eyes  is  red ;  the  flashy  horns 
and  wattles  mingled  blue  and  purple ;  the  upper  parts  exhibit  a  mix- 
ture of  zigzag  lines  and  marks  of  dark  aud  light  brown,  with  numerous 
and  distinct  spots  of  white;  each  of  the  upper  tail-coverts  ends  in  a 
large  white  eye,  bordered  on  the  sides  with  brown,  and  tipped  with 
black  ;  the  tail  deepens  till  it  ends  in  uniform  black ;  the  feathers  of 
the  under  surface  are  maroon,  largely  tipped  with  black,  in  the  centre 
of  which  is  a  large  white  spot ;  the  beak  is  black,  the  tarsi  brown. 

In  the  young  male  the  plumage  is  much  less  brilliant,  the  wattles 
being  of  a  pale  flesh-colour,  and  little  developed,  as  is  also  the  naked 
skin  of  the  face. 

The  plumage  of  the  female  consists  of  a  uniform  brown,  mottled 
and  barred  with  mingled  lines  and  dots  of  various  tints,  the  feathers 
of  the  back  and  chest  having  a  central  dash  of  a  lighter  colour ;  the 
head  is  crested,  with  short  rounded  feathers;  the  sides  of  the  cheeks 
are  clothed,  and  there  are  neither  fleshy  horns  nor  wattles.  (Gould.) 

Mr.  Gould  observes,  that  although  this  species  and  T.  Satyrus  are 
closely  allied  to  each  other,  and  doubtless  possess  similar  habits  and 
manners,  he  is  led  to  believe  that  their  local  distribution  is  somewhat 
different ;  at  least,  he  generally  receives  but  one  species  in  a  collection 
from  the  same  quarter;  T.  Satyrus  being  transmitted  from  the  Nepaulese 
Hills,  while  T.  Hastingsii  is  sent  from  the  more  northern  range  of  the 
Himalayas.  He  further  well  observes  that  the  changes  of  plumage 
which  birds  of  this  genus,  especially  T.  Hastingsii,  undergo  in  passing 
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from  youth  to  maturity  (and  this  is  well  illustrated  in  Mr.  Gould's 
beautiful  plates),  are  such  as  to  have  caused  an  apparently  erroneous 

multiplication  of  species. 


Tragopan  Hastingsii,  male. 


Tragopan  Hastingsii,  female. 


T.  Satyms,  according  to  the  same  author,  is  an  exclusive  inhabitant 
of  the  colder  regions  of  the  mountains,  in  conjunction  with  the  Lopho- 
phorus,  its  approximate  relative,  feeding  on  grains  and  roots,  the  larva? 
of  ants,  and  other  insects.  [Pavonid^;.] 

PHASIANUS.  [PhasianiDjE.] 

PHASMIDiE,  a  tribe  of  Orthopterous  Insects,  embracing  a  number 
of  exotic  forms  which  have  been  often  included  in  the  Mantidce,  from 
which  they  are  distinguished  by  the  fore-legs  being  of  the  ordinary 
size,  and  fitted  like  the  rest  for  walking  rather  than  running.  From 
the  other  Orthoptera  they  are  distinguished  by  the  hind  legs  not  being 
saltatorial. 

The  body  is  generally  long  and  slender.  The  head  is  of  moderate 
size,  of  an  oval  subdepressed  form,  porrected,  with  large  globular  eyes, 
in  front  of  which  the  antennae  are  placed,  which  are  variable  in  form, 
but  ordinarily  long,  slender,  and  composed  of  a  great  number  of 
articulations.  The  ocelli  are  rudimentary  or  obsolete.  The  labrum 
is  deeply  notched  in  front;  the  jaws  are  strong  and  horny.  The 
dorsal  surface  in  both  sexes  consists  of  nine  segments,  but  only  seven 
are  distinct  in  the  females.  All  the  legs  are  alike,  being  long  and 
slender,  often  armed  with  short  spurs  along  the  edges.  The  fore 
wings  are  of  small  size,  and  attached  at  the  posterior  part  of  the 
mesothorax.  The  true  wings  are  very  large  and  attached  to  the 
anterior  part  of  the  metathorax.  "  As  they  far  exceed  the  wing-covers 
in  size,  it  is  essential  that  provision  should  be  made  for  their  defence. 
This  is  effected  not  as  in  the  earwig,  by  the  transverse  folding  of  the 
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wing  so  as  to  enable  it  to  be  folded  beneath  the  small  wing-cover, 
but  by  the  front  margin  of  the  hind  wing  being  greatly  thickened, 
serving  as  a  flat  plate,  beneath  which  the  other  part  of  the  wing  ie 
folded  longitudinally,  the  latter  part  being  often  differently  coloured. 
Thus  iu  some  species  the  short  wing-covers  and  the  front  margin  of 
the  wing  are  pale-green,  whilst  the  other  part  of  the  wing  is  pink. 
Many  species  however  remain  throughout  their  lives  without  ever 
acquiring  wings  or  wing-covers."    (Westwood,  '  History  of  Insects.') 

The  odd  appearance  of  these  insects  have  got  for  them  the  name  of 
Walking-Sticks,  Straws,  Leaves,  Spectros,  &c,  and  certainly  nothing 
can  be  imagined  more  curious  than  the  forms  they  assume.  In  many 
iustauces  they  might  be  mistaken  for  a  portion  of  the  branch  of  the 
trees  on  which  they  rest. 

PHEASANT.  [Piiasianidje.] 

PHKASANT'S-EYE.  [Adonis.] 

PHENAKITE,  a  Mineral,  occurring  crystallise.!.  Primary  form  a 
rhomboid.  Cleavage  parallel  to  the  primary  faces.  Colourless  ;  also 
bright  wine-yellow,  inclining  to  red.  Hardness  above  6'0.  Lustre 
vitreous.  Transparent  to  opaque.  Specific  gravity  2  969.  It  is  found 
near  Freiberg  and  near  Frarnout.    Its  analysis  by  Hartwall  gives — 

Silica   .  55-14 

Gluciua  44*47 

Alumina  and  Magnesia  0'39 
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PHE'NE.  [Vulturid*:.] 

PHERU'SA,  a  genus  of  Crustacea  belonging  to  the  order  Edrioph- 

(halmia. 

PHIBALU'RA  (Vieillot),  a  genus  of  Ampelida;  (Fruit-Eaters  or 
Chatterers),  placed  both  by  Mr.  Swainson  and  Mr.  G.  R.  Gray  in  the 
sub-family  (if  Bombycillin<e,  the  Swallow-Chatterers  of  the  former 
zoologist.  The  genera  included  by  both  in  the  sub-family  are  the 
same ;  Mr.  Swainson's  genera  being  Phibalura,  Bombycilla  [Bomby- 
CILLa],  and  Procnias,  and  those  of  Mr.  Gray  Phibalura,  Bombycilla, 
and  Tersa,  Vieillot,  the  latter  being  the  Procnias  of  Illiger  and  others. 

It  is  a  native  of  South  America.  A  beautiful  figure  accompanies 
Mr.  Swainson's  description  in  the  '  Zoological  Illustrations,'  first 
series. 

PHILADELPHA'CEjE,  Syringas,  a  natural  order  of  Exogenous 
Polypetalous  Plants,  with  an  inferior  ovary,  the  principal  genus  being 
that  after  which  the  order  is  named.  [Philadelphia.]  The  species 
are  American,  Eui'opean,  and  Asiatic  shrubs  of  temperate  climates, 
with  opposite  leaves,  distinct  styles,  and  capsular  fruit,  containing  a 
large  number  of  minute  seeds.  Their  nearest  affinity  is,  on  the  one 
hand,  with  Myrtacem,  from  which  they  differ  in  having  separate  styles, 
dotless  leaves,  and  albuminous  seeds,  and  on  the  other  with  ISaxi- 
frayacew,  from  which  their  strictly  inferior  fruit,  opposite  leaves, 
and  parallel  styles  sufficiently  distinguish  them.  Many  of  the  specie*, 
especially  in  the  genus  Deutzia,  are  clothed  with  beautiful  stellate 
hairs,  which  are  composed  of  silica.  They  form  excellent  opaque 
objects  for  examination  with  the  microscope.  [Deutzia.]  The  only 
other  genus  in  this  order  is  Decumaria. 


Deutzia  scabra. 

1,  a  vertical  section  of  a  flower  deprived  of  petals  ;  2,  a  transverse  section  of 
the  ovary  ;  3,  one  of  the  stellate  hairs. 

PHILADELPHUS,  a  genus  of  Plants  the  type  of  the  natural  order 
Philadelphacea,  which  is  also  the  name  of  a  tree,  now  unknown, 
mentioned  by  Athenaeus,  but  was  applied  to  the  present  genus  by 
Bauhin.  Philadelphus  is  characterised  by  having  a  calyx  with  an 
obovato-turbinate  tube  and  a  4-5-partite  limb.    Petals  vary  in  number 
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from  4-5.  Stamens  20-40,  free,  aro  shorter  thnn  the  petals.  Styles 
4-.r>,  united  togothor,  or  more  or  1'  km  distinct.  Stigmas  4-5,  ol)long 
or  linear,  generally  distinct.  Capsule  4-5-collod,  many-Hooded.  Seeds 
dust-like,  inclosed  in  a  membranous  aril,  oblong,  and  fringed  at 
one  end. 

The  plants  consist  of  shrubs  with  white  pedicillato  flowers  arranged 
in  a  corymbose  cyme,  in  a  paniole-like  manner,  or  soinotimos  in  tho 
axils  of  their  leaves,  supported  by  bracts. 

The  greatest  number  of  species  aro  indigenous  in  North  America, 
whence  they  have  been  introduced  into  the  shrubberies  of  this  country, 
to  which  thoy  form  a  highly  ornamontal  addition.  A  species  has  also 
been  discovered  in  the  Himalayas,  at  elevations  of  0000  and  7000  feet, 
of  which  there  are  two  varieties,  sometimes  considered  distinct  species, 
P.  lomentosua  being  apparently  only  a  more  advanced  state  of  P. 
triflorus.  The  best  known  species  however  is  P.  coronarius,  com- 
monly called  Syringa,  which  is  so  easy  of  culture,  and  found  in  most 
gardens.  It  is  supposed  to  be  a  native  of  the  south  of  Europe,  but 
it  lias  hardly  ever  been  found  in  a  wild  state,  and  even  in  theso  few 
cases  it  may  have  escaped  from  cultivation.  As  one  species  has  been 
found  in  the  Himalayas,  there  is  no  reason  why  other  species  should 
not  exist  still  farther  to  the  north-west,  as  in  tho  Hindoo-Koosh,  and 
that  the  Syringa  may  be  found  to  be  one  of  those  plants  which  was 
in  early  times  introduced  from  some  part  of  tho  Persian  Region  of 
botanists  into  the  south  of  Europe. 

PHILANDER.  [Didelphina.] 

PHI'LEDON.  [Meliphagimi.] 

PHILE'MON,  Vieillot's  name  for  a  genus  of  Birds  {Anthrochcera, 
Vig.  and  Horsf.,  Mcrops,  Lath.)  placed  by  Mr.  G.  R.  Gray  in  bis  sub- 
family Meliphagince. 

PHILESIACE^E,  Philcsiads,  a  small  natural  order  of  Plants  belong- 
ing to  Lindley's  class  of  Dictyogens.  It  has  bisexual  trihexapetaloideous 
flowers,  with  consolidated  carpels  and  parietal  placenta;.  The  species 
are  twining  or  upright  shrubs,  with  ribbed  or  1 -nerved  coriaceous 
deciduous  reticulated  leaves.  This  order  is  nearly  related  to  Smilacccc 
and  Roxburghiacca;,  with  which  latter  order  it  was  combined  by  Liudley, 
and  also  with  Amaryllidacea;.  The  species  are  found  in  the  southern 
provinces  of  Chili.  It  has  two  genera  and  two  species,  Philesia  baxi- 
folia  and  Lapageria  rosea.  The  latter  has  eatable  berries,  and  roots 
useful  as  a  substitute  for  sarsaparilla. 

PHILLIPSIA,  a  genus  of  Trilobites,  found  in  the  Mountain-Lime- 
stone Strata  of  England  and  Ireland.  (Portlock.) 

PHILLIPSITE,  a  Mineral,  the  primary  form  of  which  is  a  right 
rhombic  prism.  It  occurs  crystallised  only  in  macles  which  have  much 
the  appearance  of  Harmotome.  Cleavage  imperfect.  Fracture  con- 
choidal.  Hardness  4-5.  It  scratches  carbonate  of  lime.  Colour  white, 
flesh-red,  or  grayish.  Streak  white.  Lustre  vitreous.  Transparent, 
translucent,  opaque.  Specific  gravity  2'0  to  2-2.  This  mineral  occurs 
with  Gmelinite  in  the  county  of  Antrim,  and  at  the  Giant's  Causeway ; 
at  Capo  di  Bove,  near  Rome  ;  in  Sicily  ;  in  the  lavas  of  Vesuvius,  and 
at  Marburg  in  Hesse,  &c  The  analysis  from  tho  last-mentioned  place, 
by  Gmelin,  gives — 

Silica  48-02 

Alumina  22-Gl 

Potash  7-50 

Lime       ........  6'56 

Water  1675 
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PHILLY'REA,  the  QiWvpta  of  Dioscorides,  is  a  genus  of  Mediterra- 
nean Evergreen  Plants,  many  varieties  of  which  are  cultivated  in  our 
gardens.  They  are  much  like  the  evergreen  shrubs  called  Alaternus, 
from  which  however  they  are  readily  known  by  their  leaves  being 
opposite,  not  alternate.  Some  botanists  regard  them  as  species  of 
olive,  to  the  fruit  of  which  that  of  the  Phillyrca  has  much  resemblance. 
The  hardiest  and  handsomest  variety  is  P.  obliqua  ;  the  most  tender 
and  the  least  beautiful  is  P.  angustifolia. 

PHILOMELA,  a  genus  of  Birds  belonging  to  the  family  Sylviadce. 
P.  Luscinia,  the  Nightingale,  is  the  most  celebrated  of  the  song-birds 
of  the  Old  World.  This  well-known  species  is  the  'AriSdv  of  the 
ancient  Greeks;  Luscinia  of  the  Romans;  Rossignuolo,  Rusignuolo, 
and  Usignuolo,  of  the  Italians ;  Rossiguol  of  the  French  ;  Ruisenor  of 
the  Spanish ;  Nachtigall  of  the  Germans ;  Nachtergahl  of  the  '  Fauna 
Suecica  ;'  Nattergale  of  Brunnich  ;  and  Eos  of  the  Welsh. 

It  is  the  Luscinia  of  Gesner,  Aldrovandus,  Willughby,  Ray,  and 
Brehm ;  Motacilla  Luscinia  of  Linuajus  ;  Sylvia  Luscinia  of  Latham 
and  others  ;  Curruca  Luscinia  of  Fleming ;  and  Philomela  Luscinia  of 
Selby,  Gould,  and  Swainson. 

The  Nightingale,  or  Night-Singer,  is  a  migratory  bird,  visiting  us 
early  in  the  spring  (about  the  middle  of  April),  and  leaving  us  about 
August  or  September.  The  male  birds  arrive  first,  and  are  instantly 
sought  after  by  the  bird-catchers,  who  generally  make  the  most  of  the 
interval  of  ten  days  or  a  fortnight  that  elapses  before  the  arrival  of 
the  females,  well  knowing  that  those  males  which  are  taken  after  they 
have  paired  seldom  survive.  The  bird-fanciers  have  a  notion  that  a 
Surrey  nightingale  possesses  the  finest  quality  of  tone.  To  dwell 
upon  the  richness  and  variety  of  its  song,  a  subject  which  has 
employed  the  pens  of  poets  of  all  ages,  and  of  all  countries  where  the 
bird  is  known,  would  be  superfluous  here ;  but  there  are  points  con- 


nected with  tho  habits  and  geographical  distribution  of  the  bird  which 

require  notice 


Nightingale  (Ihilomcla  Luscinia,  Selby). 


M.  Temminck  states  that  the  Nightingale  haunts  woods,  thickets, 
and  gardens  ;  that  it  is  common  iu  nearly  all  the  parts  of  Europe  to 
Sweden  iuclusive  ;  and  that  it  migrates  in  winter  into  Egypt  and  Syria. 
Hasselquist  saw  it  among  the  willows  of  Jordan  and  the  olive-trees  of 
Judxa.  Mr.  Strickland  saw  it  at  Smyrna  on  the  5th  of  April.  Princo 
C.  L.  Bonaparte  notes  it  ('  Specchio  Comparativo ')  a3  common  in  the 
neighbourhood  of  Rome,  which  it  leaves  in  winter  only. 

Pennant  ('Arctic  Zoology ')  says  that  it  visits  the  temperate  parts 
of  Russia,  and  even  some  parts  of  Siberia.  The  same  author  ('  British 
Zoology ')  remarks  that  the  Nightingale  is  a  species  that  does  not 
spread  itself  over  our  island.  "  It  is  not,"  says  Pennant,  "  found  in 
North  Wales,  or  in  any  of  the  English  counties  north  of  it,  except 
Yorkshire,  where  it  is  met  with  in  great  plenty  about  Doncaster.  It 
has  also  been  heard,  but  rarely,  near  Shrewsbury.  It  is  also  remark- 
able that  this  bird  does  not  migrate  so  far  west  as  Devonshire  and 
Cornwall,  counties  where  the  seasons  are  so  very  mild  that  myrtles 
flourish  in  the  open  air  during  the  whole  year  ;  neither  is  it  found  in 
Ireland.  Sibbald  places  Nightingales  in  his  list  of  Scotch  birds  ;  but 
they  certainly  are  unknown  in  that  part  of  Great  Britain,  probably 
from  the  scarcity  and  the  recent  introduction  of  hedges  there ;  yet 
they  visit  Sweden,  a  much  more  severe  climate."  The  editor  of  the 
last  edition  of  the  '  British  Zoology  '  states  that  iu  1S0S  a  Nightingale 
was  several  times  heard  in  the  gardens  of  the  Earl  of  Lonsdale,  in 
Fisher-street,  Carlisle.  M.  Nilsson  notes  its  arrival  in  Sweden  by  the 
1st  of  May.  Montagu  informs  us  that  it  is  said  to  be  found  only  as 
far  north  as  Yorkshire  (his  observations  being  confined  to  Britain), 
and  certainly  not  farther  west  thau  the  eastern  borders  of  Devonshire; 
although  they  are  plentiful  both  in  Somersetshire  and  Dorsetshire. 
Mr.  Yarrell  ('  History  of  British  Birds ')  says  : — "  When  we  consider 
that  this  bird  extends  its  visits  during  the  summer  as  far  north  as 
Russia  and  Sweden,  its  very  limited  range  in  this  country  is  unac- 
countable. It  is  found  in  Sussex,  Hampshire,  Dorsetshire,  and  the 
eastern  part  only  of  Devonshire,  along  the  line  of  our  south  coast. 
It  has  been  heard  about  Teignmouth  and  Exmouth,  but  no  farther 
west  in  that  direction.  In  North  Devon  it  has  been  heard  near  Barn- 
staple, but  not  iu  Cornwall  or  Wales.  A  gentleman  of  Gower,  which 
is  the  peninsula  beyond  Swansea,  procured  from  Norfolk  and  Surrey, 
some  few  years  back,  some  scores  of  young  Nightingales,  hoping  that 
an  acquaintance  with  his  beautiful  woods  and  their  mild  climate  would 
induce  a  second  visit ;  but  the  law  of  nature  was  too  strong  for  him, 
and  not  a  single  bird  returned.  Dyer,  in  his  '  Grongar  Hill,'  makes 
the  Nightingale  a  companion  of  his  muse  in  the  vale  of  Towey,  or 
Caermartheu ;  but  this  is  a  poetical  licence,  as  the  bird  is  not  heard 
there." 

Mr.  Yarrell,  who  remarks  that  it  is  not  included  by  Mr.  Rylands  in 
his  '  Catalogue  of  the  Birds  of  Lancashire,'  though  it  has  been  heard 
as  high  up  as  Carlisle,  but  no  farther,  goes  on  to  state  that  on  the 
eastern  side  of  our  island  the  bird  frequents  Essex,  Suffolk,  Norfolk, 
some  of  the  more  wooded  parts  of  Lincolnshire,  and  several  parts  of 
Yorkshire  ;  but  not  higher  than  five  miles  north  of  the  city  of  York, 
as  he  learned  from  his  friend  and  correspondent  Mr.  Thomas  Allis. 
Mr.  Yarrell  states  his  belief  that  it  has  not  been  heard  in  Scotland  or 
in  the  Scottish  islands,  which,  he  adds,  considering  that  it  visits 
Denmark,  is  extraordinary. 

The  following  is  a  description  of  this  bird  : — Rich  brown  above ; 
rump  aud  tail  with  a  reddish  tinge ;  throat  and  middle  part  of  belly 
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dirty  or  grayish  white ;  lateral  parts  of  the  neck,  breast,  and  flanks, 
gray ;  bill  and  legs  light  brown.    Sexes  alike. 

The  Nightingale  shuns  observation,  abiding  in  the  thickest  coverts, 
and  in  those  the  nest  is  sometimes  placed  on  a  low  fork,  but  generally 
on  the  ground.  Withered  leaves,  particularly  those  of  the  oak,  very 
loosely  conjoined  with  dried  bents  and  rushes,  and  lined  internally 
with  fine  root-fibres,  form  the  structure.  The  eggs,  of  an  olive-brown, 
are  four  or  five  in  number.  After  the  young  are  hatched,  generally  in 
June,  the  melodious  song  of  the  male  ceases,  and  is  succeeded  by  a 
low  croak,  varied  occasionally  with  a  snapping  noise ;  the  first  is 
considered  to  be  meant  for  a  warning,  and  the  last  as  a  defiance.  The 
food  consists  of  insects,  such  as  flies  and  spiders,  moths  and  earwigs. 
Green  caterpillars  were  the  food  brought  by  the  parent  birds  to  the 
nest  of  young  nightingales  taken  by  Colonel  Montagu.  It  is  not 
improbable  that  the  bird's  choice  of  localities  is  in  some  measure 
determined  by  the  absence  or  presence  of  some  favourite  insect  food. 

There  is  another  European  Nightingale  (the  Thrush  Nightingale, 
Philomela  llurdoides  of  Blyth,  Luscinia  major  of  Brissou,  Sylvia 
Philomela  of  Bechstein)  inhabiting  central  Europe.  The  song  of  this 
species  is  loud,  but  far  inferior  to  that  of  the  true  Nightingale.  It 
is  said  to  be  common  in  Egypt. 

PHILOMELI'NjE.  [Sylviad;e.] 

PHILO'SCIA.  [Isopoda.] 

PHILYDltACEvE,  Walerworls,  a  natural  order  of  Endogenous 
Plants,  constituted  by  Brown  to  receive  the  genera  Philydrum  and 
Jleteeria.  They  are  allied,  according  to  Lindley,  to  Commelinacea;, 
Orchidacece,  and  Xyridaccce.  The  species  are  grassy-looking  plants, 
with  dipetalous  flowers,  no  calyx,  three  stamens,  of  which  two  are 
abortive,  and  an  embryo  in  the  axis  of  fleshy  albumen  ;  they  have 
erect  stems,  and  ensiform  leaves.  They  are  found  in  Australia, 
Cochin  China,  and  China.    (Lindley,  Vegetable  Kingilom.) 

PHI'LYRA,  a  genus  of  Crustacea.  [Oxtstoma.] 

PHLEBO'PTKlilS,  a  genus  of  Fossil  Ferns,  from  the  Oolite  of 
Yorkshire.  (Ihongniart.) 

PHLEGM,  a  common  name  for  Mucus.  [Mucus.] 

l'HLEUM,  a  genus  of  Grasses,  contains,  among  many  unimportant 
species,  one  of  considerable  agricultural  value.  This,  the  P.  pratense, 
Meadow  Cat's-Tail  Grass,  is  a  general  inhabitant  of  the  most  fertile 
pastures,  and  is  regarded  as  a  sign  of  rich  soil.  It  bears  its  flowers  in 
a  long  cylindrical  soft  head,  and  is  extremely  like  the  Meadow  Fox- 
Tail  [Alofecuuus]  in  appearance,  from  which  it  differs  in  having 
unequal  glumes,  and  two  palea:  instead  of  one.  This  plant  is  very 
productive,  especially  iu  the  early  spring,  and  is  a  very  general  com- 
ponent of  hay.  Nevertheless,  according  to  Mr.  Low,  it  is  not  a  pecu- 
liarly good  hay-grass,  from  the  wiryness  of  its  stem  and  the  shortness 
of  its  aftermath.  It  is  of  the  greatest  use  when  the  object  is  to 
procure  a  sward  of  permauent  herbage.  [Ghaminace^!.] 

PHLCEOMYS.    [MuRiDiE,  col.  967.] 

PHOCA.  [Phocid.e.J 

PHOCiE'NA.  [Cetacea.] 

PHO'CIDvE,  a  family  of  Marine  Carnivorous  Mammalia,  including 
the  animals  called  Seals. 

The  Amphibious  Carnivora  of  Cuvier  form  a  perfectly  natural 
group.  Their  feet  are  so  short  and  enveloped  in  the  skin  that  they 
are  not  available  for  any  purpose  on  land,  except  a  kind  of  creeping  ; 
and  indeed  terrestrial  progression  is  affected  by  means  of  a  sort  of 
shuffling  jumping  motion,  in  which  the  spine  and  the  muscles  of  the 
body  are  principally  employed,  though  the  extremities  are  used  in 
getting  or  rather  climbing  out  of  the  water  upon  a  rock  or  other 
projecting  body.  The  webbed  intervals  of  the  toes,  which  last  are 
completely  enveloped  in  membranes  that  leave  a  considerable  power 
of  expansion  to  the  extremity,  serve  as  excellent  oars,  and  these 
animals  therefore  pass  the  greatest  part  of  their  life  in  the  sea,  coming 
on  shore  only  to  bask  and  sleep  in  the  sun,  and  suckle  their  young 
ones.  Cuvier  remarks  that  their  elongated  body,  their  very  moveable 
spine,  provided  with  muscles  which  put  it  in  action  with  powerful 
flexibility,  their  narrow  pelvis,  their  close  thick  fur,  all  unite  to  make 
them  good  swimmers,  and  the  details  of  their  anatomy  confirm  the 
impression  produced  by  their  external  form.    ('  Regno  Animal.') 

Two  genera  only,  taking  the  term  genus  in  its  most  comprehensive 
sense,  belonging  to  this  group,  have  as  yet  been  discovered — the  Seals 
(Phoca,  Linn.),  and  the  Walrus  or  Morse  (Trichechus,  Linn.). 

In  the  structure  of  their  skull  the  Seals  closely  approach  the  Otter. 
If  the  skull  of  the  Common  Seal  (Phoca  vitulina)  be  compared  with 
that  of  an  otter,  a  great  resemblance  will  be  found  to  exist  between 
them  in  the  shortness  of  the  muzzle,  the  compression  of  the  interorbital 
region  (which  is  greater  in  the  Seal),  the  width  and  flatness  of  the 
cranium,  and  especially  of  the  whole  region  of  its  base  or  under  part, 
with  the  exception  of  the  tympanic  portions,  which  are  large  and 
convex.  The  orbit  is  very  large  in  the  Seal,  and  the  frontal  bone  does 
not  complete  it  backwards  by  a  postorbital  apophysis,  nor  is  it  distin- 
guished from  the  temporal  bone,  except  by  the  convexity  of  the  last- 
named  portion  of  the  skull.  The  temporal  crests  are  but  little 
marked,  and  the  occipital  crest  is  insensible.  The  frontal  bone  does 
not  form  in  front  that  triangular  enlargement,  the  traces  of  which  are 
still  to  be  found  in  the  Otter ;  but  the  postorbital  apophysis  of  the 
zygomatic  arch  is  very  strongly  marked,  and  the  jugal  and  temporal 
bones  equally  contribute  to  form  it.    The  intermaxillary  bones  termi- 


nate near  the  nasal,  without  reaching  to  them  ;  their  suture  below 
traverses  the  palate  opposite  the  canines,  and  even  in  the  middle 
opposite  to  the  first  molars.  The  bones  of  the  cranium  are  thin,  and 
there  are  no  frontal  sinuses. 

The  skull  of  the  Monk-Seal  (Phoca  Monachus,  Herm.)  presents, 
independently  of  its  size,  some  rather  strikiug  differences  when  com- 
pared with  that  of  the  P.  vitulina.  The  zygomatic  arches  are  more 
open  and  robust  in  the  former;  the  anterior  region  of  the  frontal  bone 
is  convex  ;  a  very  marked  sagittal  crest  commences  on  the  middle  of 
the  orbits  and  proceeds  to  join  an  occipital  crest  as  strongly  marked, 
which  notches  the  back  part  of  the  cranium  with  a  re-entering  angle. 
There  is  also  a  notch  at  the  posterior  border  of  the  palate,  and  the 
intermaxillary  bones  are  very  distinctly  articulated  to  the  nasal.  On 
the  anterior  border  of  the  orbit  is  a  projecting  point  formed  by  the 
maxillary  bone ;  and  an  obtuse  longitudinal  crest  projects  under  the 
basilary  region.  In  the  upper  jaw  there  are  only  four  pointed  molars, 
the  external  ones  being  very  slightly  the  largest;  below  there  are 
four,  also  smaller ;  altogether  five  molars  on  each  side  of  each  jaw, 
less  trenchant,  and  with  lateral  points  much  less  marked  than  in 
P.  vilidina. 


Skull  of  Monk-Seal  (Phoca  Monachus),  seen  from  aboTO. 


Skull  of  Monk-Seal,  seen  from  below. 


Skuil  of  Monk-Seal  (profile). 

The  shoulder-blade  of  the  Seal  (Cuvier  takes  the  last-named  species 
as  the  principal  type)  widens  very  much  from  before  backwards ;  its 
antespinal  fossa  is  much  wider  than  the  other ;  the  anterior  border  is 
very  convex,  and  the  anterior  angle  is  lost  in  this  convexity.  The 
posterior  edge  is  slightly  concave,  and  the  posterior  angle  rather  sharp ; 
the  spine  projects  but  little,  and  is  terminated  by  a  small  depressed 
acromion,  which  does  not  advance  so  far  as  the  edge  of  the  articular 
surface.  The  acromial  tuberosity  is  almost  obsolete.  In  P.  vitulina 
and  P.  mitrata,  the  antespinal  fossa  and  the  shoulder-blade  together 
are  much  smaller,  and  there  can  hardly  be  said  to  be  an  anterior  angle. 
In  Otaria,  on  the  contrary,  the  antespinal  fossa  is  still  wider  in  pro- 
portion than  in  P.  Monachus;  it  is  divided  longitudinally  by  a  ridge 
less  elevated  than  the  spine  and  without  an  acromion.  The  humerus 
is  remarkable  for  its  relative  brevity,  and  for  the  great  projection  of 
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ita  internal  tuberosity  and  of  its  deltoid  crest;  its  lower  pulloy  in 
hollowed  by  an  obttiso  gorge  and  divided  into  two  parts — ono  external 
and  wider,  convex  in  two  directions,  for  the  head  of  the  radius ;  one 
internal  and  narrower,  for  tho  cubit.  Both  the  P,  vitulina  and  the 
P.  mitrata  have  the  internal  condylo  pierced  with  a  hole  for  the 
cubital  artery,  but  this  hole  is  wanting  in  Monaclius  and  Otaria. 
The  upper  head  of  tho  radius  is  rounded  and  has  a  simple  concavity, 
is  short  and  very  much  compressed,  and  dilated  vertically  for  its  lowor 
two-thirds. 

The  ulna  or  cubit  is  very  much  compressed  on  its  upper  part, 
where  the  olocranon  is  much  highor  than  it  is  long,  and  gives  off  a 
pointed  apophysis  towards  the  lower  part.  Tho  hand  of  tho  Seal, 
being  principally  destined  for  swimming,  is  cut  obliquely,  so  that  the 
thumb  forms  its  point  and  its  most  powerful  edge ;  it  has  nevertheless 
only  two  phalanges  as  in  ordinary,  but  its  metacarpal  bone  and  its  two 
phalanges  make  it  longer  and  stouter  than  the  other  fingers.  The 
articulations  of  the  phalanges  are  not  well  marked.  The  ungueal 
phalanges  of  the  Seals  have  one  remarkablo  conformation,  namely, 
that  the  point  which  is  sheathed  in  the  claw  comes  out,  in  some 
degree,  from  the  upper  surface  of  the  bone,  and  the  rest  of  the  bono 
forms,  as  it  were,  two  little  wings.  In  the  Otaria;  which  have  no 
claws  before,  the  ungueal  phalanx  is  simply  depressed  and  obtuse. 

The  pelvis  of  the  Seals,  and  especially  the  ossa  ilii,  are  reduced  to 
very  small  dimensions. 

Of  nil  the  bones  of  the  Seals  the  femur  is  the  most  extraordinary 
for  its  shortness  ;  it  is  hardly  longer  than  it  is  wide  :  in  the  lower  part 
especially  it  is  flattened  and  dilated  laterally,  having  a  crest  at  its 
internal  border  and  a  tuberosity  on  its  external  border.  Its  rotular 
pulley  is  flat  and  nearly  vertical.  The  articular  surfaces  for  the  tibia 
are  wider  than  they  are  long. 

Tho  tibia  is  twice  and  a  half  as  long  as  tho  femur,  and  is  rather 
Btout,  especially  above,  where  in  age  it  becomes  soldered  with  the 
fibula,  but  always  remains  distinct  from  it  below.  The  interval 
between  them  is  rather  wide.    The  fibula  itself  is  rather  stout. 

The  astragalus  of  the  Seals  is  very  extraordinary;  for  instead  of 
being  more  or  less  hollow  in  the  middle  of  its  articular  surface,  it 
offers  to  the  leg  a  convex  pulley  formed  of  two  faces,  which  together 
form  a  projecting  angle  like  a  roof,  aud  one  of  which  responds  to  the 
tibia,  and  the  other  (the  largest)  to  the  fibula.  This  bone  has  not  only 
an  apophysis  forward  for  the  scaphoid  bone,  but  has  another  back- 
ward, terminated  by  a  tuberosity  and  forming  a  sort  of  internal  heel, 
so  that  if  looked  at  separate  from  the  rest  it  might  be  taken  for  the 
os  calcis.  Upon  this  tuberosity  of  the  astragalus  the  long  flexor  of 
the  toes  passes  in  a  groove. 

The  great  and  little  toes  are  larger  than  they  are  long,  aud  the 
middle  toe  is  the  shortest,  so  as  to  give  the  hind  foot  a  forked  appear- 
ance ;  the  great  toe  nevertheless  has  but  two  phalanges.  All  the 
articulations  of  these  phalanges  are  as  little  developed  as  in  the  fore 
feet. 

The  ribs  are  angular  rather  than  flat,  and  slight  when  compared 
with  those  of  the  Dugongs.  In  the  Seals  there  are  ten  whose  carti- 
lages are  attached  immediately  to  the  sternum,  and  nine  only  in 
Otaria.  The  ninth  rib  in  the  Seals  is  attached  to  the  side  of  the 
eighth  bone  of  the  sternum,  and  the  tenth,  as  ordinarily,  to  the  interval 
of  the  eighth  and  ninth  :  this  last  is  cylindrical,  longer  than  the  others, 
and  terminated  by  a  cartilaginous  dilatation.  The  others  are  depressed. 
In  front  of  the  first  and  last  pairs  of  ribs  there  is  in  the  Seals  a  pointed 
cartilaginous  prominence,  which  in  Otaria  is  ossified,  and  makes  part 
of  the  body  with  the  first  bone.    ('  Osseniena  Fossiles.') 


Skeleton  of  Seal  [Phoca  vitulina). 

In  these  Pinnigrade  Ferai  the  whole  form  is  adapted  for  progres- 
sion in  water.  Instead  of  the  lengthened  anterior  extremities  aud 
phalanges  of  the  bats,  framed  to  support  a  wing  for  their  passage 
through,  the  air,  we  have  all  the  bones  of  those  extremities  in  the  Seal 
short  and  compact,  in  order  to  support  the  fiulike  arm  and  deteriorated 
hand.  We  have  the  conical  shape  of  the  body  and  the  extremely 
narrow  pelvis,  to  favour  that  shape  so  as  to  produce  the  least  resist- 
ance in  passing  through  the  water,  with  the  short  femur  and  posterior 
extremities  directed  backwards.  In  the  skull  we  have  the  defective 
orbit  observable  in  all  the  Carnivora,  by  which  space  is  gained  for 
the  zygomatic  arch  and  the  highly  developed  temporal  muscle.  The 
broad  development  of  the  transverse  processes  of  the  atlas  is  here  also 
remarkable,  and  the  cervical  vertebras  are  framed  for  extensive  motion. 


Tho  spinous  processes  of  the  vertebra)  have  a  posterior  deflection*  so 
as  to  act  In  uniton  for  the  IIBIWHI J  llllllllll  progression.  The  clavicle 
is  absent,  ai  in  tho  Am  generally,  but  tho  scapula  is  broad.  Tho 
number  of  carpal  bones  is  the  same  as  in  the  lion,  and  the  number  of 
ribs  may  bo  stated  at  fifteen  pairs. 

Considerable  differences  oxint  in  the  crania  of  the  various  Hwlfa 
well  justifying,  with  other  discrepancies  of  structure,  tho  division  of 
the  family  into  several  genera. 

Tho  Stomach  of  tho  Seal  (Phoca  vitulina)  differs  from  the  ordinary 
form  :  the  oesophagus  enters  directly  at  tho  left  extremity,  so  that 
there  is  no  blind  sac  in  tho  stomach. 

Tho  seals  have  the  power  of  opening  or  closing  their  nostrils  at 
pleasure,  aud  tho  interval  between  their  respirations  is  very  long.  This 
may  be  observed  in  those  which  are  kept  In  confinement ;  and  the 
closing  appears  to  be  effected  by  sphincter-like  muscles  acting  upon 
valvules  which  shut  the  aperture  most  effectually.  Such  a  provision 
is  absolutely  necessary  for  animals  that  pa^s  so  much  of  their  life  in 
the  water  aud  take  their  food  there  :  for  ordinarily  the  seal  eats  in 
the  sea,  though  it  can  eat  upon  land,  as  thoso  who  have  seen  the 
individual  fed,  in  the  Gardens  of  tho  Zoological  Society  in  the  Regent's 
Park,  well  know.  The  breathing  is  not  only  slow,  it  is  also  irregular. 
After  opening  the  nostrils  and  making  a  strong  expiration,  the  animal 
inspires  a  large  quantity  of  air,  and  closes  the  nostrils.  In  the  intervals 
of  this  infrequent  respiration,  it  is  evident,  from  the  free  motion  of 
the  ribs  and  the  general  deportment  of  the  animal,  that  the  lungs 
receivo  their  regular  supply  of  air.  In  a  state  of  nature  a  quarter  of 
an  hour  and  as  much  as  twenty-five  minutes  have  been  known  to 
elapse  between  their  descent  from  the  surface  and  their  ascent  thither 
for  the  purpose  of  obtaining  a  fresh  supply ;  and  in  confinement  they 
have  been  observed  to  remain  asleep  with  the  head  under  water  for 
an  hour  at  a  time,  and  consequently  without  breathing  during  that 
period.  To  account  for  this  power  physiologists  were  of  opinion  that 
the  foramen  ovale  remained  unclosed  in  these  animals,  and  that  thus 
the  sanguiferous  circle  was  not  interrupted  during  the  time  of  their 
stay  under  water ;  but  Cuvier  aud  Lawrence  found  it  closed  in  the 
seals  dissected  by  them,  and  we  must  look  to  some  other  conforma- 
tion for  the  endowment  of  this  faculty.  Thus  Cuvier  states  that 
there  is  a  great  venous  sinus  in  their  liver,  which  assists  them  in  their 
divings  by  rendering  their  respiration  less  dependent  upon  the  circu- 
lation ;  aud  Mr.  Houston  has  pointed  out  other  venous  reservoirs  in 
the  neighbouring  parts.  These  provisions  seem  to  be  quite  different 
from  the  great  arterial  plexus  first  pointed  out  by  John  Hunter  iu  the 
Cetaceie  ;  for  in  the  Seals  the  blood  appears  to  be  laid  up  not  in  a  net- 
work of  vessels,  but,  so  to  speak,  iu  wide  canals.  The  term  veineux 
is  certainly  used  by  Cuvier,  aud  a  reservoir  of  arterial  blood  would, 
reasoning  from  analogy,  be  required  for  the  purpose  of  keeping  up 
healthy  life  during  submersion  ;  but  there  can  be  little  or  no  doubt 
that  these  reservoirs  are  intimately  conuected  with  the  power  of 
remaining  long  beneath  the  water,  though,  as  yet,  the  mode  of  opera- 
tion is  not  satisfactorily  made  out,  as  it  is  in  the  Whales.  The  last- 
mentioned  author  states  that  their  blood  is  very  abundant  and  very 
black. 

The  Brain  of  the  Seals  is  well  developed,  and  the  degree  of  sagacity 
and  attachment  shown  iu  domestication  (for  they  are  very  easily 
tamed  and  taught  to  perform  tricks)  is  evidence  of  superior  intelligence. 
This  has  been  long  ago  observed : — •"  Accipiunt  disciplinam,"  says 
Pliny  ('Nat.  Hist.,'  ix.  13),  "  voceque  pariter  et visu populum  salutant, 
incondito  fremitu  :  nomine  vocati  respondent."  F.  Cuvier  too  saw 
one  display  much  intelligence  ;  he  performed  what  he  was  ordered  to 
do.  When  desired  to  raise  himself  erect  on  his  hind  legs  aud  to  take 
a  staffin  his  flippers,  like  a  sentinel,  he  obeyed  the  word  of  command  : 
he  would  lie  down  on  his  right  side  or  on  his  left,  according  to  order, 
and  tumble  head  over  heels  when  directed  to  do  so.  He  gave  a  paw 
when  requested,  like  a  dog,  aud  protruded  his  lips  for  a  kiss.  This 
animal  appeared  to  be  very  fond  of  its  master. 

Blumenbach  remarks  that  it  has  long  been  known  that  the  sclerotic 
coat  in  several  mammals  is,  as  in  the  human  subject,  not  of  equal 
strength  throughout ;  but  that  its  posterior  part  is  much  thicker 
than  its  anterior.  It  has  also  been  conjectured  that  this  structure 
might  influence  what  are  termed  the  internal  changes  of  the  eye,  by 
which  the  form  of  the  eyeball,  and  consequently  the  length  of  its  axis 
and  the  relative  situation  of  the  lens  are  adjusted  according  to  the 
proximity  or  distance  of  the  object,  or  indeed  with  reference  to  any 
other  relations.  Blumenbach  remarks  that  he  flatters  himself  that  he 
has  ascertained  the  truth  of  this  conjecture  by  discovering  the  admir- 
able structure  of  this  coat  in  warm-blooded  animals,  which  have  not 
only  the  power  of  seeing  at  various  distauces,  but  also  in  two  media 
of  such  different  density  as  air  and  water.  In  the  eye  of  the  Green- 
land Seal,  where  he  first  noticed  the  fact,  the  cornea  was  thin  and 
yielding;  the  anterior  segment  of  the  sclerotica,  or  that  which  is 
immediately  behind  the  latter  membraue,  was  thick  and  firm ;  its 
middle  circle  thin  aud  flexible  ;  and  lastly,  the  posterior  portion  very 
thick,  almost  cartilagiuous.  The  whole  eyeball  was  surrounded  with 
very  strong  muscles;  and  it  may  be  easily  understood  how  their  action, 
modified  according  to  circumstances,  produces  the  requisite  changes  ; 
how  the  axis  of  the  eye  is  shortened  when  the  animal  sees  in  the  air, 

I by  bringing  the  lens  nearer  to  the  back  of  the  globe,  in  order  to 
obviate  the  strong  refraction  which  the  rays  of  light  undergo  in 
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pacing  from  the  thin  medium  of  air  into  the  thicker  one  of  the  eyes, 
and  vice  vers<l. 

The  Auditory  Nerve  in  the  Seal  is  very  large,  and  though  the 
auricular  aperture  is  closed  by  a  mechanism  somewhat  similar  to  that 
which  shuts  the  nostrils  in  order  to  protect  the  internal  parts  of  the 
organ  from  the  consequences  of  the  great  pressure  of  the  water  when 
the  animal  is  in  deeps,  it  is  evident  that  Seals  Lear  very  well  even 
under  water.  The  senses  of  taste,  smell,  and  touch,  are  all  well 
developed  in  the  Phocidoc. 

The  student  will  find  several  preparations  illustrative  of  the  anatomy 
of  the  Seals  in  the  Museum  of  the  Royal  College  of  Surgeons. 

The  following  are  the  genera  into  which  the  Linnsean  genus  Phoca 
has  been  divided  : — 

Calocephalus  (F.  Cuv.). — Molars  formed  principally  of  one  great 
point  placed  iu  the  middle,  one  smaller  situated  below,  and  two,  also 
smaller,  placed  posteriorly.  Cranium  convex  on  the  sides,  flattened  on 
the  top  :  slight  rugosities,  instead  of  occipital  crista;. 

C.  vitidinus.  This  is  the  Phoca  vilulina  of  Linnasus;  Le  Veau 
Marin  and  Phoque  Cummun  of  the  French ;  Vecchio  Marino  of  the 
Italians ;  Lobo  Marino  of  the  Spanish  ;  Meerwolf  and  Meerhund  of 
the  Germans  ;  Zee-huud  of  the  Dutch ;  Sa;l-hund  of  the  Danes  ;  Sial 
of  the  Swedes ;  Common  Seal  and  Sea-Calf  of  the  English ;  and 
Moelrhon  of  the  Welsh. 

The  ground-colour  of  the  hair  or  skin,  when  the  animal  is  alivo 
and  dry,  is  pale  whitish-gray  with  a  very  slight  tinge  of  yellow; 
when  just  out  of  the  water  and  wet,  the  ground-colour  is  ash;  after 
death,  and,  as  seen  in  museums,  the  ground-colour  is  pale  yellowish- 
gray,  the  oil  having  penetrated  the  skin,  and  rendered  the  hair  of 
a  more  yellow  hue.  The  body  above  is  clouded  and  marbled  with 
blackish-gray.  Space  round  the  eyes  and  muzzle,  sides  of  the  body, 
all  the  lower  parts  and  the  feet,  pale  grayish,  becoming  nearly  white  j 
beneath.  There  is  some  brown  on  the  muzzle  and  upper  part  of  the 
tail ;  whiskers  moderate,  undulated.  Claws  black,  and  rather  strong. 
Length  from  3  to  5  feet. 

It  inhabits  the  northern  seas  generally,  the  coasts  of  England,  France, 
&c.  It  is  comparatively  Bcarce  on  the  southern  coasts  of  Britain  now, 
but  still  haunts  the  estuary  of  the  Tees.  ■ 


Dental  Formula : — Incisors,  - ;  Canines,  ;  Molars,  =  34. 

4  1—1  5-5 


Teeth  of  Calocephalus. 


Mr.  Farrington,  then  of  Dinas  in  Caernarvonshire,  wrote  thus  to 
Pennant : — "  The  seals  are  natives  of  our  coasts,  and  are  found  most 
frequently  between  Llyn  in  Caernarvonshire  and  the  northern  parts  of 
Anglesey;  they  are  seen  often  towards  Carreg-y-Moelrhon,  to  the  west 
of  Bardsey,  or  Ynys  Enlli,  and  the  Skerries,  commonly  called  in  the 
British  language  Ynys-y-Moelrhoniad,  or  Seal  Island.  The  Latin 
name  of  this  amphibious  animal  is  Phoca  ;  the  vulgar  name  is  sea-calf, 
and  on  that  account  the  male  is  called  the  bull,  and  the  female  the 
cow,  but  the  Celtic  appellative  is  'Moelrhon,'  from  the  word  'moel,' 
bald,  or  without  ears,  and  '  rhon,'  a  spear  or  lance.  They  are  excellent 
swimmers  and  ready  divers,  and  are  very  bold  when  in  the  sea,  swim- 
ming carelessly  enough  about  boats ;  their  dens  or  lodgments  are  in 
hollow  rocks  or  caverns  near  the  sea,  but  out  of  the  reach  of  the  tide. 
In  the  summer  they  will  come  out  of  the  water  to  bask  or  sleep  in 
the  sun,  on  the  top  of  large  stones  or  shivers  of  rocks,  and  that  is  the 
opportunity  our  countrymen  take  of  shooting  them ;  if  they  chance  to 
escape,  they  hasten  towards  their  proper  element,  flinging  stones  and 
dirt  behind  them  as  they  scramble  along,  at  the  same  time  expressing 
their  fears  by  piteous  moans  ;  but  if  they  happen  to  be  overtaken,  they 
will  make  a  vigorous  defence  with  their  feet  and  teeth  till  they  are 
killed." 

Dr.  Borlase,  in  a  letter  dated  October,  1763,  gives  the  following 
account : — "  The  seals  are  seen  in  the  greatest  plenty  on  the  shores  of 
Cornwall  in  the  months  of  May,  June,  and  July.  They  are  of  different 
sizes ;  some  as  large  as  a  cow,  and  from  that  downwards  to  a  small 
calf.  They  feed  on  most  sorts  of  fish  which  they  can  master,  aud  are 
seen  searching  for  their  prey  near  the  shore  where  the  whistling  fish, 
wraws,  and  polacks  resort.  They  are  very  swift  in  their  proper  depth 
of  water,  dive  like  a  shot,  and  in  a  trice  rise  at  fifty  yards'  distance,  so 
that  weaker  fishes  cannot  avoid  their  tyranny  except  in  shallow  water. 
A  person  of  the  parish  of  Sennan  saw  not  long  since  a  seal  in  pursuit 
I  of  a  mullet  (that  strong  and  swift  fish) ;  the  seal  turned  it  to  and  fro 
in  deep  water  as  a  grayhound  does  a  hare;  the  mullet  at  last  found  it 
had  no  way  to  escape,  but  by  running  into  shoal  water  ;  the  seal 
pursued,  and  the  former,  to  get  more  surely  out  of  danger,  threw 
itself  on  its  side,  by  which  means  it  darted  into  shoaler  water  than  it 
could  have  swum  in  with  the  depth  of  its  paunch  and  fins,  and  so 
escaped.  The  seal  brings  her  young  about  the  beginning  of  autumn ; 
our  fishermen  have  seen  two  sucking  their  dam  at  the  same  time,  as 
she  stood  in  the  sea  in  a  perpendicular  position.  Their  head  in  swimming 
is  always  above  the  water,  more  so  than  that  of  a  dog.  They  sleep  on 
rocks  surrounded  by  the  sea,  or  on  the  less  accessible  parts  of  cliffs 
left  dry  by  the  ebb  of  the  tide,  and  if  disturbed  by  anything,  take  care 
to  tumble  over  the  rocks  into  the  sea.  They  are  extremely  watchful, 
and  never  sleep  long  without  moving,  seldom  longer  than  a  minute ; 
then  raise  their  heads,  and  if  they  hear  or  see  nothing  more  than 
ordinary,  lie  down  again,  and  so  on,  raising  their  heads  a  little,  and 
reclining  them  alternately  in  about  a  minute's  time." 


Common  Seal  {Calocephalus  vitulinus). 


The  seal-hunters  in  Caithness  assured  Pennant  that  their  growth  is 
so  sudden,  that  in  nine  tides  from  their  birth  they  will  become  as 
active  as  their  parents.  On  the  coast  of  that  county  immense  caverns 
open  into  the  sea,  and  run  some  hundred  yards  boneath  the  land. 
These  are  the  resort  of  seals  in  the  breeding-time,  where  they  remain 
till  their  young  are  old  enongh  to  go  to  sea,  which  is  in  about  six  or 
seven  weeks.  The  first  of  these  caves,  says  Pennant  in  continuation, 
is  near  the  Ord,  the  last  near  Thrumster.  Their  entrance  is  so  narrow 
as  only  to  admit  a  boat ;  within  they  are  spacious  and  lofty.  Into  the 
mouths  of  these  caverns  the  seal-hunters  enter  about  midnight  in  the 
month  of  October  or  the  beginning  of  November,  and  having  rowed 
up  as  far  as  they  can,  land.  Each  of  them  being  provided  with  a 
bludgeon  and  properly  stationed,  they  light  their  torches,  and  make  a 
great  noise.  This  brings  down  the  seals  from  the  recesses  of  the 
cavern  in  a  confused  body  with  fearful  shrieks  and  cries.  The  men  at 
first  are  obliged  to  give  way  for  fear  of  being  overborne,  but  when  the 
first  crowd  is  passed,  they  kill  as  many  as  straggle  behind,  chiefly  the 
young,  by  striking  them  on  the  nose.  When  the  slaughter  is  over, 
they  drag  the  seals  to  the  boats.  This  is  described  as  a  most  hazardous 
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employment;  for  should  their  torches  go  out,  or  tho  wind  blow  hard 
from  the  sea  during  thoir  continuance  in  tho  cave,  their  liveB  are  lost. 

To  tho  Greenlander  the  seal  is  all  in  all:  it  gives  him  light,  food, 
ami  clothing.  Mr.  Farrington  above  quoted  sayH  of  tlin  Welsh  HcalH, 
that  they  are  taken  for  tho  sako  of  their  skiiiH,  and  for  tho  oil  their 
fat  yields:  "the  former,"  says  he,  "sell  for  four  shillings,  or  four 
and  sixpence  a  piece,  which,  when  dressed,  are  very  useful  in  covering 
trunks,  making  waistcoats,  shot-pouches,  and  several  other  con- 
veniences." Pennant,  speaking  of  tho  Caithness  seals,  states  that 
those  of  six  weoks  old  yield  more  oil  than  thoir  emaciated  dams  : 
"above  eight  gallons  have  beon  procured  from  a  single  whelp,  which 
sells  from  sixpence  to  ninepence  per  gallon ;  tho  skins  from  sixpence 
to  twelve-pence."  That  the  flesh  was  thought  not  unworthy  of  the 
tables  of  the  great  in  this  country  is  evident  from  the  bill  of  fare  at 
the  '  intronazatiou  *  of  George  Nevell,  the  archbishop  of  York ;  for  we 
there  find  "  Porposes  and  Seals  12  :"  and,  indeed,  Low,  in  his  '  Fauna 
Orcadensis,'  states  that  at  North  llolandsha  they  wero  taken  for  food, 
and  that  they  inad-e  good  hams.  The  numbers  killed  on  tho  coast  of 
Newfoundland  in  a  good  year  amount  to  hundreds  of  thousands. 

C.  Qrcenlandicus.  This  is  the  Phoca  Qrccnlandica  of  Midler ;  P.  semi- 
lunaris of  Boddaert ;  P.  dorsata  of  Pallas ;  Phoquo  a  Croissant  of 
Buffon ;  Harp-Seal  of  Pennant  and  others ;  and  Attcrsoak  of  Crautz. 

The  hair  is  drier,  closer  to  the  leather,  and  more  free  from  wool 
than  that  of  the  other  species ;  each  hair  flat  and  lustrous.  A  large 
brown  oblique  band,  irregularly  dentilatcd,  commences  nearly  above 
tho  shoulders,  where  it  joins  that  of  the  other  side,  and  is  carried 
aloDg  upon  the  sides  and  up  to  the  hind  legs,  becoming  by  degrees 
brighter  there  and  losing  itself  in  the  white  of  the  belly  ;  the  posterior 
extremity  approaches  that  of  the  other  side  at  the  root  of  the  tail. 
Some  small  brown  spots  are  scattered  about  both  in  the  gray  of  the 
back  and  in  the  pale  part  of  the  band.  The  bands  and  spots  become 
more  and  more  black  with  age. 

The  females  and  the  young  have  the  skin  of  tho  same  ground-colour, 
but  without  bands,  and  with  unequal,  well-defined,  angular,  brown 
spots,  thrown  as  it  were  at  hazard  on  different  places  of  the  upper  and 
lower  part  of  the  body. 

Cuvier,  whose  description  this  is,  says  that  the  ground-colour  of  the 
old  male  is  gray-white,  and  that  he  is  5  feet  long.  The  face  is 
entirely  black. 

According  to  Crantz  this  species,  when  newly  born,  is  quite  white 
and  woolly.  In  the  first  year  it  is  cream-coloured ;  in  the  second, 
gray  ;  in  tho  third,  painted  with  stripes ;  in  the  fourth,  spotted ;  and 
in  the  fifth,  wears  half-moons  as  tho  sign  ofits  maturity. 

It  is  found  in  the  Frozen  Ocean,  Greenland,  Newfoundland,  Iceland, 
the  White  Sea,  Kamtschatka.    It  is  rare  in  Britain. 


Ilarp  Seal  (Ctilocephalus  Grwnla/idicus),  male. 


According  to  Fabricius  this  species  is  very  numerous  in  the  deep 
bays  and  the  mouths  of  the  rivers  in  Greenland.  They  leave  the  coast 
twice  a  year  :  at  first  in  March,  returning  in  May ;  again  in  June,  and 
re-appear  in  September.  Their  young  (one,  rarely  two,  at  a  birth)  are 
brought  forth  in  spring,  and  are  suckled  on  the  ice  far  from  shore. 
They  avoid  the  fixed  ice,  but  live  and  sleep  in  vast  herds  near  the 
floating  ice  islands,  among  which  they  are  sometimes  seen  swimming 
in  great  numbers  under  the  guidance  of  one  who  seems  to  act  as 
leader  and  sentinel  for  the  whole.  Their  food  consists  of  all  kinds  of 
fish,  shell-fish  included,  but  they  prefer  the  arctic  salmon.  When  on 
the  feed,  and  one  comes  to  the  surface  to  breathe,  he  lifts  his  head  only 
above  the  wster,  and  quickly  dives  without  changing  his  place.  These 
seals  swim  in  many  attitudes,  on  their  back,  on  their  sides,  as  well  as 
in  the  ordinary  position,  and  occasionally  whirl  themselves  about,  as  if 
in  Bport.  They  sleep  frequently  on  the  water,  and  are  considered 
incautious,  especially  on  the  ice. 

They  are  said  to  have  a  great  dread  of  the  toothed  whales.  If  a 
grampus  perceive  a  seal  of  any  species  basking  on  floating  ice,  it  is 
asserted  that  he  does  his  best  to  upset  the  ice  or  beat  the  seal  off  with 
his  fins,  when  the  latter  becomes  an  easy  prey. 

Crantz  avers  that  this  is  a  careless  stupid  seal,  and  that  it  is  the 
only  one  which  the  Greenlander  will  venture  to  attack  alone.  He  goes 
to  hunt  it  in  his  kajak,  which  is  in  the  form  of  a  weaver's  shuttle. 
When  he  perceives  a  seal,  he  endeavours  to  surprise  it  unawares  with 


the  wind  and  sun  in  his  back,  that  he  may  bo  neither  heard  nor  seen. 
Ho  approaches  it  rapidly  but  silently  till  within  1  or  6  fathornH.  Ho 
then  taki  s  hold  of  the  oar  in  his  left  hand,  and  with  hi*  right  throws 
tho  harpoon.  If  it  is  fixed,  the  Greenlander  throws  the  attached  buoy 
Overboard  on  the  MOM  side  that  the  seal  divSJ,  and  he  dives  upon  tho 
instant.  The  struck  victim  often  carries  tho  buoy  under  water,  but, 
wearied  and  wounded,  it  must  at  last  come  up  to  breathe.  The  Green- 
lander,  who  is  on  tho  watch,  now  attacks  it  with  his  long  lance  till  the 
animal  is  exhausted,  when  ho  releases  it  from  its  sufferings  with  his 
short  lanco ;  and  then  blows  it  up  like  a  bladder  that  it  may  swim  the 
easier  after  his  kajak.  This  is  a  service  of  danger  to  the  seal-hunter. 
If  tho  line  should  bo  entangled,  or  if  it  should  catch  hold  of  tho  kajak, 
an  oar,  the  hunter's  hand,  or  his  neck,  as  it  sometimes  does  when  the 
wind  is  high,  or  if  the  seal  should  make  a  sudden  turn  to  the  other 
side  of  the  light  boat,  the  kajak  would  bo  drawn  under  tho  waves. 
Then,  unless  the  Greenlander  has  presence  of  mind  and  dexterity  to 
disentangle  himself,  ho  is  lost.  Nor  is  this  all  the  danger,  for  tho 
dying  seal  may  attack  him  ;  and  if  it  be  a  female  followed  by  young 
ones,  she  will  not  unfrequently  turn  on  tho  pursuer,  injure  him,  or  bite 
a  hole  in  his  kajak  and  sink  it. 

C.  discolor,  Marbled  Seal.  This  seal  is  a  native  of  the  coasts  of 
France,  and  was  at  first  thought  to  be  a  variety  of  C.  witMmu^Ot  one 
of  that  species  exhibiting  a  modification  of  colouring  from  age  or 
sex.  Baron  Cuvier  observes  that  it  does  not  appear  to  be  a  variety  of 
the  last-named  3pecies  proceeding  from  age  and  sex  only  ;  but,  he  adds, 
that  its  cranium  does  uot  show  a  sensible  variation  from  that  of  the 
Common  Seal.  Dr.  Hamilton  states  that  Professor  Nilssou  regards  it 
as  a  distinct  species,  giving  it  the  name  of  0.  annellala. 


Marbled  Seal  [Calocei ha  tits  discolor). 


A  specimen  of  this  seal  was  kept  for  some  time  in  the  Jardin  des 
Plantes,  Paris.  In  the  same  iuclosure  with  it  were  two  little  dogs,  and 
they  amused  themselves  by  mounting  on  the  seal's  back,  barking,  and 
even  biting  it :  the  seal  however  took  it  in  good  part,  and  seemed  pleased 
with  them,  though  it  would  sometimes  give  them  slight  blows  with 
its  paws,  as  if  more  to  encourage  their  play  than  repress  their  liberties. 
When  the  little  dogs  made  their  way  out  of  the  inclosure,  the  seal 
tried  to  follow  them,  not  deterred  by  the  rough  and  stony  ground.  In 
cold  weather  they  all  three  huddled  kindly  and  warmly  together.  If 
the  dogs  snatched  the  fish  from  the  seal's  mouth  when  he  was  feeding, 
he  bore  it  patiently  :  but  he  exhibited  very  different  conduct  to  another 
seal,  who  shared  his  mess ;  for  they  generally  had  a  fight  over  their 
meal,  the  combat  ending,  as  usual,  in  the  defeat  of  the  weakest. 

Stmorhynchm.  —  Muzzle  prominent;  teeth  composed  of  a  long 
median,  rounded,  cylindrical  tubercle,  curved  backwards,  and  separated 
from  two  other  tubercles  which  are  rather  smaller,  one  anterior  and 
one  posterior,  by  deep  notches.    Claws  very  small. 


Skull  of  Stenorhynchus  Itytonyx. 


Dental  Formula  : — Iucisors,  -;  Canines,  Molars, ^-4  =32. 

4  1 — 1  o — 5 

Two  species  only  of  this  genus  appear  to  be  known,  5.  Uptonyx, 
S.  phocaleptony.r,  De  Blainv.,  the  Small-Nailed  Seal;  and  5.  Wedddiii, 
Less.,  the  Sea-Leopard  Of  the  uatural  history  of  the  first-named 
species,  which  is  a  native  of  the  Falkland  Islands  and  New  Georgia, 
little  or  nothing  seems  to  be  known ;  and  the  accounts  of  the  habits 
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Molars  with  simple  roots,  short  and  wide,  and  striated  only  on  their 
crown  :  muzzle  narrow  and  obtuse. 


Teeth  of  Stcnorhynclus. 

of  the  latter  are  very  meagre,  though  there  is  a  very  accurate  descrip- 
tion by  Dr.  Hamilton  in  the  'Naturalist's  Library'  ('Mammalia,' 
vol.  viii.).    It  has  been  observed  in  the  South  Shetlands. 


Sea-Leopard  {Stenorhynchus  leopardinus). 

Pelagius  (F.  Cuv.). — Muzzle  enlarged  and  elongated  at  its  extremity ; 
chanfrein  very  much  arched ;  upper  incisors  notched  transversely  at 
their  extremity;  lower  ones  simple;  molars  thick  and  conical,  having 
before  and  behind  small  rudimentary  points  only. 

a  \  \  5  5 

Dental  formula : — Incisors,  _  ;  Canines,   ;  Molars,  =  32. 

4  1 — 1  5 — 5 

P.  Monachus  ;  Plioca  Monachus,  Herm. ;  Phoque  a  Ventre  Blanc  of 
the  French,  the  Monk  Seal.  Hair  short,  smooth,  and  shining ;  dark- 
brown,  mixed  with  gray  on  the  neck  and  head,  above;  white  below. 
No  external  ear.  Whiskers  smooth  and  strong.  Length  from  7  to  10 
or  12  feet. 

It  is  a  native  of  the  Adriatic  ;  coasts  of  Sardinia. 

This  appears  to  be  the  Phoca  bicolor  of  Shaw,  and  P.  leucogaster  of 
Pe'ron.  It  is  the  species  which  afforded  Buffon  and  F.  Cuvier  their 
interesting  descriptions,  and  is  supposed  to  be  that  whose  skin  was 
always  carried  everywhere  (semper  et  ubique)  by  the  emperor  Augustus 
as  a  protection  against  lightning.  (Suet.,  '  Octav.  Aug.,'  90.)  The 
Komans  generally  seem  to  have  considered  seal-skins  in  the  same  light. 
Pliny,  in  his  chapter  headed  '  Quae  non  feriantur  fulmine,'  says,  "  Ideo 
pavidi  altiores  specus  tutissimos  putant :  aut  tabernacula  6  pellibus 
belluarum,  quas  vitulos  marinos  appellant,  quoniam  hoc  solum  animal 
ex  marinis  non  percutiat."    ('  Hist.  Nat.,'  iL  55.) 

Stemmatopus  (F.  Cuv.). — Head  surmounted  by  a  peculiar  organ 
(whence  the  name  of  the  genus),  the  nature  of  whic  h  is  not  well  known 


Skull  of  Stemmatopus. 

S.  cristatus  ;  Phoca  cristata,  Gmel. ;  P.  leonina,  Fabr.  It  is  remark- 
able for  possessing,  about  two  inches  from  the  extremity  of  the  upper 
jaw,  on  the  superior  surface,  a  cartilaginous  crest,  which  rises,  increas- 
ing rapidly  in  height  as  it  passes  backwards,  about  7  inches  high  at 
its  posterior  or  vertical  edge,  which  is  separated  into  two  planes  by  an 
intervening  depression  an  inch  deep.  The  superior  edge  is  slightly 
convex,  and  the  whole  structure  is  an  elongation  of  the  septum  of 
the  nose,  the  true  nostrils  opening  on  each  side  of  it  by  an  oblong 
figure.  This  crest  runs  into  the  hood  or  sac-like  appendage  of  the 
head.  This  hood  is  strongly  muscular,  with  an  aggregation  of  circular 
fibres  round  its  external  orifices,  which  are  two,  situated  at  the  lower 
anterior  part  of  the  head.  The  females  and  young  have  the  crest  in  a 
very  rudimentary  state.    The  length  of  this  species  is  8  feet. 

Dental  Formula  :— Incisors,  —  ;  Canines,  1—1 ;   Molars,  ?H-5  =  30 
2  1—1  5—5 


Teeth  of  Stemmatopus. 

It  is  found  on  the  coasts  of  Greenland  and  of  North  America  down 
to  the  United  States. 

This  species,  which  especially  haunts  the  open  sea,  is  said  to  visit 
the  land  in  April,  May,  and  June  chiefly.  They  are  found  for  the  most 
part  on  large  ice-islands,  where  they  sleep  without  precaution  :  and 
occur  in  great  numbers  in  Davis's  Straits,  where  they  are  stated  to 
make  two  voyages  a  year,  in  September  and  March.  They  depart  to 
bring  forth  their  young,  and  return  in  June  very  lean  and  exhausted. 
In  July  they  proceed  again  to  the  north,  where  they  appear  to  procure 
plenty  of  food,  for  they  return  in  high  condition  in  September.  The 
Crested  Seal  is  said  to  be  polygamous,  and  to  have  its  young  on  the 
ice.  Its  bite  is  formidable,  and  its  voice  is  stated  to  resemble  the  bark 
and  whine  of  a  dog.  When  surprised  by  the  hunter  it  weeps  copiously. 
Among  themselves  they  have  fierce  encounters,  and  inflict  deep  wounds 
in  the  conflicts  with  their  claws  and  teeth. 

It  is  one  of  the  species  most  generally  pursued,  and  together  with 
the  Rough  Seal  (Calocephalus  hispidus),  furnishes  the  greatest  number 
of  skins  brought  to  Great  Britain.  The  natives  clothe  their  women 
with  the  skins  of  the  young,  and  cover  their  boats  and  houses  with 
the  skins  of  the  old  ones.  They  head  their  hunting-speara  with  the 
teeth,  and  blow  up  the  stomachs  into  fishing-buoys. 
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Slcmmatopwt  cristatus. 

Macrorhinus  (F.  Cuvier). — Differing  widely  from  that  of  the  other 
seals.  Incisor  teeth  curved  like  the  canines,  but  smaller;  canines 
strong  and  well  developed  ;  molars  with  simple  roots,  larger  than  the 
crowns,  which  lafit  resemble  a  pedunculated  mammilla. 


Teeth  of  Macrorhinus. 


Skull  of  Macrorhinus. 


M.  proboscideus.  This  is  the  Phoque  a  Trompe  of  Peron ;  Phoca 
probotcidea,  Desm. ;  Elephant  Marin  of  the  French ;  Sea-Elephant 
and  Elephant-Seal  of  the  English;  Bottle-Nose  of  Pennant;  and 
Miouroung  of  the  Australians. 

Dental  Formula: — Incisors,  - ;  Canines,  tZiI ;  Molars,  - — -  =  30. 

'2  1—1  5—5 

This  species  is  remarkable  for  the  nose  of  the  male  being  prolonged 
into  a  kind  of  proboscis,  which  respires  violently  when  the  animal  is 
excited,  or  is  elongated  in  the  form  of  a  tube  about  a  foot  long,  when 
it  is  preparing  for  attack  and  defence.    When  the  animal  is  in  a  state 
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of  repose,  tho  nostrils  are  shrunk,  and  the  proboscis  flaccid,  giving 
tho  face  a  larger  appearance.    The  female  baH  no  proboscis. 

It  is  found  in  tho  southern  hemisphere,  both  in  tho  Atlantic  and 
Southern  Oceans,  between  35°  and  55"  S.  lat.,  Kerguelcn's  Land, 
South  Georgia,  Juan  FVrnandez,  Smith  Shetland,  and  the  Falkland*. 


Elephant  Seal  (Macrorhinus  proboscideus).  Mali's. 


Elephant  Seal  (Macrorhinus  proboscideus).  Female. 

This  enormous  animal,  which,  to  use  the  expression  of  Mr.  Lizars, 
"  compared  with  any  ordinary  seal  three  or  four  feet  long,  appears  like 
an  elephant  when  compared  to  a  sheep,"  owes  its  name  to  its  size  and 
bulk,  most  probably,  quite  as  much  as  to  the  proboscis  with  which 
the  male  is  furnished.  These  seals  are  fond  of  wallowing  in  fresh- 
water swamps,  and  resort  to  lakes  and  rivers,  whose  waters  they  drink 
with  apparent  pleasure.  They  sleep  both  afloat  and  on  the  sands  of 
the  shore  :  when  a  flock  reposes  in  the  latter  situation,  some  of  them 
keep  watch,  and  if  alarmed,  down  they  go  to  the  sea.  Those  who 
have  seen  them  in  progress  describe  their  gait  as  very  singular,  their 
motion  being  a  kind  of  crawling,  during  which  their  body  trembles 
like  a  great  bag  of  jelly.  At  every  15  or  20  paces  they  halt,  as  if 
from  fatigue.  If  any  one  gets  before  them,  they  stop,  and  if  urged 
to  motion  by  repeated  blows,  appear  to  suffer  much,  and  the  pupil  of 
the  eye,  which  is  ordinarily  bluish-green,  becomes  blood-red.  Not- 
withstanding their  unwieldiness  however,  they  have  been  known  to 
ascend  low  downs  of  15  or  20  feet  elevation,  in  order  to  reach  small 
ponds  of  water.  The  cry  of  the  female  and  the  young  is  said  to 
resemble  the  lowing  of  an  ox,  but  the  hoarse  gurgling  singular  voice 
of  the  male,  strengthened  by  the  proboscis,  is  described  as  being 
audible  to  a  great  distance,  and  as  wild  and  frightful.  To  obtain 
shelter  froro  the  heat  of  the  sun,  when  lying  on  the  shore  by  day, 
they  cover  themselves,  by  the  aid  of  their  paws,  with  the  moist 
sand.  They  perform  a  sort  of  migration  in  order  to  avoid  the 
extremes  of  heat  and  cold,  leaviug  the  south  in  the  begirming  of  winter 
for  more  temperate  climes,  and  retiring  southward  again  in  summer. 
About  a  month  afterwards,  the  females  bring  forth  one,  very  rarely 
two,  according  to  Pe"ron;  generally  two,  according  to  Anson.  The 
young  weigh  about  70  lbs.,  and  are  between  four  and  five  feet  long  at 
their  birth,  the  male,  even  at  that  early  period,  being  larger  than  the 
female.  At  this  time  it  is  stated  that  the  mothers  are  all  collected 
near  the  shore,  surrounded  by  the  males,  who  prevent  them  from 
returning  to  sea  till  the  period  of  suckling  is  past,  during  which 
operation  the  female  lies  on  her  side.  The  young  grow  so  rapidly 
that  they  are  said  to  double  their  original  dimensions  in  eight  days, 
and  at  the  end  of  the  third  year  they  have  attained  a  length  of  from 
I  18  to  25  feet  and  upwards,  when  they  increase  principally  in  fatness. 
1  •  X 
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At  this  period  the  proboscis  appears  in  the  male.  Six  or  seven  weeks 
elapse  before  the  young  are  conducted  to  sea,  to  familiarise  them  with 
which  the  whole  troop  abandon  the  shore,  swimming  about  for  three 
weeks  or  more,  when  they  return  to  the  coasts  for  the  purpose  of 
breeding.  The  young  males  stay  with  the  females  till  their  proboscis 
is  developed,  announcing  that  they  have  arrived  at  maturity.  During 
the  breeding  season,  bloody  battles  take  place  among  the  males,  in 
which  they  are  often  severely  wounded,  but  rarely  killed,  while  the 
females  calmly  wait  the  issue,  and  receive  the  conqueror.  The  period 
of  gestation  is  said  to  be  nine  or  ten  months. 

They  are  a  harmless  race,  never  attacking  man  unless  in  defence  of 
themselves  and  their  young.  One  of  Anson's  sailors  lost  his  life  by 
exasperating  a  mother,  in  whose  presence  ho  skinned  her  young  one. 
Their  disposition  is  however  gentle  and  affectionate ;  and  a  young  one, 
petted  by  an  English  seaman,  became  so  attached  to  his  master  from 
kind  treatment  for  a  few  months,  that  it  would  come  to  his  call,  allow 
him  to  mount  upon  its  back,  and  put  his  hands  into  its  mouth. 
Their  length  of  life  is  estimated  at  25  or  30  years. 

Their  tongues,  when  salted,  are  considered  savoury  and  wholesome, 
but  the  flesh  is  black,  oily,  and  indigestible.  The  heart,  though  tough 
and  hard,  is  sometimes  eaten,  but  the  liver  appears  to  be  unwhole- 
some. The  skin,  though  not  valued  for  its  fur,  is  extensively  used 
for  carriage  and  horse  harness,  on  aocount  of  its  thickness  and  strength. 
But  the  oil  is  the  great  object  for  which  the  animal  is  hunted. 

Arctocephalus  (F.  Cuvier). — Head  with  a  narrow  retracted  muzzle. 
The  four  intermediate  incisors  of  the  upper  jaw  separated  in  their 
middle  by  a  deep  notch ;  the  lower  incisors  notched  from  before  back- 
wards. Molars  with  a  single  root,  less  thick  than  the  crown,  which 
consists  of  a  tubercle,  furnished  at  its  base  before  and  behind  with  a 
smaller  tubercle.    External  ears. 


Skull  of  Arctocephnhts. 


Dental  Formula : — Incisors,-;  Canines,   ;  Molars,          =  36. 

4  1—1  5—5 


A.  ursinus.  This  is  the  Otaria  ursina  of  Desmarest;  Phoca  urtina 
of  Linnseus ;  Ursus  marinus,  Sea-Bear,  of  Steller;  L'Ours  Marin  of 
Buffon  ;  the  Ursine  Seal  of  some  authors. 

It  is  the  size  of  a  large  bear ;  girth  at  the  shoulder  5  feet,  near  the 
tail  20  inches.  Fur  brown,  acquiring  a  grayish  tint  at  the  point  of 
the  hairs  in  old  age.  External  ears  one  inch  eight  lines  long,  conical, 
erect,  covered  with  short  hair,  and  opening  by  an  oblong  slit,  which 
is  shut  in  the  water.  Nails  very  slender  and  minute.  Length  7  4  feet. 

It  is  found  on  the  islands  on  the  north-west  point  of  America, 
Kamtchatka,  and  the  Kurile  Islands. 

When  these  migratory  seals  appear  off  Kamtchatka  and  the  Kurile* 
early  in  the  spring,  they  are  in  high  condition,  and  the  females  are 
pregnant.  They  remain  on  or  about  the  shore  for  two  mouths, 
during  which  the  females  bring  forth.  They  are  polygamous,  and 
live  in  families,  every  male  being  surrounded  by  a  crowd  of  females 
(from  50  to  80),  whom  he  guards  with  the  greatest  jealousy.  These 
families,  each  including  the  young,  amounting  to  100  or  120,  live 
separate,  though  they  crowd  the  shore,  and  that  to  such  an  extent  on 
the  islands  off  tho  north-west  point  of  America,  that  it  is  said  they 
oblige  the  traveller  to  quit  it  and  scale  the  neighbouring  rocks.  Both 
male  and  female  are  very  affectionate  to  their  young,  and  fierce  in 
their  defence ;  but  the  males  are  often  tyrannically  cruel  to  the 
females,  which  are  very  submissive.  If  one  family  encroaches  on  tho 
station  of  another,  a  general  fight  is  the  consequence.  They  will  not, 
in  fact  they  dare  not,  leave  their  stations,  for  if  they  did  they  must 
encroach  on  that  of  some  other  family.  Steller  relates  that  he  had 
bee:i  beset  by  these  seals  for  six  hours  together,  and  was  at  last  obliged 
to  climb  a  precipice  to  get  rid  of  the  infuriated  animals,  at  the  immi- 
nent peril  of  his  life.  They  have  their  war-notes  and  several  other 
intonations.  When  amusing  themselves  on  the  shore,  they  low  like  a 
cow,  chirp  like  a  cricket  after  a  victory,  and  when  they  are  wounded 
cry  like  a  whelp.  They  swim  very  swiftly,  and  are  as  great  a  terror 
to  other  seals  as  the  Sea-Lion  is  to  them. 

The  skin,  which  is  very  thick,  is  covered  with  hair,  like  that  of  the 
common  seal,  but  a  great  deal  longer,  standing  erect,  and  very  thick. 
The  skins  of  the  young  are  highly  prized  for  clothing ;  and  Steller 
speaks  of  a  garment  which  he  had  made  for  himself  from  one,  when 
lie  was  in  Behring's  Island,  with  grateful  remembrance 


Ursine  Seal  [Arctocephalus  ursinus). 

Platyrhynchus  (F.  Cuvier). — Incisors  pointed ;  molars  with  no 
secondary  point,  except  at  their  anterior  part.  Cerebral  region  very 
much,  elevated,  and  the  muzzle  much  more  enlarged  than  in  Arcto- 
cephalus. The  complete  number  of  teeth  the  same  as  in  that  genus. 
External  ears. 


Skull  of ftalgrhynchus. 
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If  a  number  of  species  have  been  confounded  under  the  nnmo  of 
Sea-Bear,  there  havo  been  sevoral  honoured  with  tlio  name  of  Sea- 
Lions,  and  among  them  the  Elephant-Seal  above-noticed.  M.  Lesson 
enumerates  three  species  of  Platyrhynchua : — 1,  P.  leonvnus  (Otaria 
jultata,  Desm.,  the  Sea-Lion  of  Steller  and  Pernetty) ;  2,  molossinut, 
Less.  (Otaria  molossina  of  the  Zoology  of  La  Coquille,  Lesson,  and 
Garuot) ;  and  3,  P.  Urania  (Otarie  Guerin  of  Quoy  and  Gairaard). 
To  the  first  of  those  he  assigns  the  Antarctic  islands,  such  as  the 
Falklands  and  Tierra  del  Fuogo,  adding  that  Steller  found  it  in  tho 
northern  hemisphere  at  the  Kuriles ;  for  tho  second  and  third  the 
Falklands  are  the  only  locality  given.    ('  Manuel.') 

Dr.  Hamilton  also  records  three  species  : — 1,  The  Sea-Lion  of  Steller 
(Phoca  jubata,  Gmel.) ;  2,  the  Sea-Lion  of  Forster  (Leo  marinus,  Buff.) ; 
and  3,  the  Sea-Lion  of  Pernetty  (Plalyrhynchm  leoninus  of  F.  Cuvier). 
To  the  first  of  these  he  assigns  the  eastern  shores  of  Kamtchatka  and 
the  Kurile  Islands,  and  as  far  as  Matsmai,  adding  that  they  abound  in 
Behring's  Island,  and  that  Steller  also  saw  them  in  abundance  on  the 
coasts  of  America  in  July ;  he  assigns  the  southern  hemisphere  to  the 
second,  and  tho  Falkland  Islands  to  the  third. 

P.  marinus,  the  Sea-Lion  of  Forster,  has  a  thick  skin  ;  hair  reddish, 
yellowish,  or  dark  brown  ;  no  fur,  or  short  woolly  hair  under  the  long 
hair ;  a  mane  on  the  neck  of  the  malo  reaching  to  the  shoulders ; 
head  small  in  proportion  to  the  body,  which  is  everywhere  equally 
thick-looking,  as  Buffon  describes  it,  like  a  great  cylinder,  more  suited 
for  rolling  than  walking ;  ears  conical,  about  6  or  7  lines  long,  carti- 
lage firm  and  stiff,  but  yet  rather  curled  at  the  margin ;  upper  lip 
overhanging  the  lower,  both  furnished  with  long  coarse  black  whiskers, 
which  become  white  with  age.  Length  from  10  to  14  feet ;  the  females 
shorter  and  more  slender. 


Sea  Lion  of  Forster  (Leo  marinus). 


Captain  Cook  states  that  it  is  not  at  all  perilous  to  go  among  these 
animals,  for  they  either  fled  or  stood  still.  The  only  danger  was  in 
going  between  them  and  the  sea  ;  for  if  they  took  fright  at  anything 
they  would  come  down  in  such  numbers  that  the  person  in  the  way 
would  be  run  over.  When  he  and  his  party  came  suddenly  upon  them, 
or  waked  them  out  of  their  sleep,  they  would  raise  up  their  heads, 
snort  and  snarl,  and  look  fierce,  as  if  they  meant  to  devour  the  intruder; 
but  when  the  men  advanced  the  Sea-Lions  always  ran  away.  He  states 
that  the  male  is  surrounded  by  from  twenty  to  thirty  females,  and 
that  he  is  very  attentive  to  keep  them  all  to  himself,  beating  off  every 
male  that  attempts  to  come  to  his  flock.  Others  again  had  a  less 
number,  some  no  more  than  one  or  two;  and  here  and  there  was 
seen  one  lying  growling  in  a  retired  place,  suffering  neither  males 
nor  females  to  come  near  him.  These  he  judged  to  be  old  and 
superannuated. 

Forster  relates  that  the  rocks  along  the  shore  in  New  Year's  Harbour 
were  covered  with  multitudes  of  these  Sea-Lions.  He  says  that  they 
were  often  seen  to  seize  each  other  with  an  indescribable  degree  of 
rage,  and  that  many  of  them  had  deep  gashes  on  their  backs,  which 
they  had  received  in  the  wars.  The  younger  active  Sea-Lions,  with  all 
the  females  and  the  cubs,  lay  together.  When  undisturbed,  they  were 
often  observed  caressing  each  other  in  the  most  tender  manner,  and 
their  snouts  often  met  together  as  if  they  were  kissing.  The  same 
author  states  that  they  come  on  shore  on  those  uninhabited  spots  to 
breed,  and  that  they  do  not  feed  during  their  stay  on  land,  which 
sometimes  lasts  for  several  weeks ;  they  then  grow  lean,  and  swallow 
a  considerable  quantity  of  stones  to  distend  the  stomach.  He  adds 
that  the  stomachs  of  many  of  them  were  found  entirely  empty,  and 
those  of  others  were  filled  with  ten  or  twelve  round  heavy  stones, 
each  of  the  size  of  two  fists. 

Halichccrus  (Nilsson). — Head  very  flat ;  muzzle  very  deep.  Molar 
teeth  of  the  upper  jaw  consisting  of  a  simple  point  without  tubercles  : 
those  of  the  lower  jaw  with  a  rudimentary  tubercle  before  and  behind 
the  principal  point.  The  number  of  incisors  given  in  Mr.  Bell's  vignette 


('  British  Quadrupeds ')  is  six  in  the  upper  jaw,  and  the  eamo  number 
apparently  belong  to  the  lower.    No  external  ear. 

Dental  Formula  : — Incisors,  ~;  Canines,? — -;  Molors,  - — ^  =  36. 
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II.  grisrua  is  the  Gray  Seal.  This  is  the  Phoca  G'rypUut  of  Fabricius; 
Phoca  barbata  of  Fleming ;  the  Long-Bodied  Seal  of  Parsons.  It« 
coat  is  white  and  silky,  the  hair  two  inches  long,  passing  into  a  grayish 
lead-colour  on  the  back.  Wool  under  the  hair  short  and  white.  Length 
from  7  to  8  feet.  It  is  found  in  tho  seas  of  the  North  of  Europe, 
Baltic,  coasts  of  Pomerania,  and  the  south  coast  of  Ireland. 

Professor  Nilsson  states  that  in  tho  Baltic  it  is  solitary;  but  Mr.  Ball 
says  that  on  the  south  coast  of  Ireland  (Cork  and  Waterfordj  ho  has 
ofteu  seen  this  seal  in  small  parties,  and  he  learned  from  tho  fishermen 
that  they  had  noticed  as  many  as  thirteen  congregated  on  a  rock. 
The  same  author  has  heard  them  in  a  cave  buying  like  largo  dogs. 

The  comparatively  small  cerebral  development  and  great  expanso 
of  the  bones  of  tho  face,  compared  with  that  of  the  cranium,  indicate 
a  form  inclining  from  the  true  Seals  to  tho  Walrus.  All  that  is  known 
of  the  habits  of  tho  Gray  Seal  tends  to  the  conclusion  that  it  is  less 
susceptible  of  domestication  and  less  intelligent  than  the  other  Seals. 

The  group  of  animals  to  which  tho  Walrus  belongs  differs  in  many 
points  from  the  Seals.  Though  the  general  structure  of  the  skeleton 
resembles  that  of  the  Seals,  there  is  a  striking  difference  in  tho  cranium 
and  the  teeth.  In  the  adult  lower  jaw  there  are  neither  incisors  nor 
canines,  and  the  lower  jaw  itself  is  compressed  anteriorly  so  as  to  fit 
between  the  two  enormous  tusks  (canines)  of  the  upper  jaw,  which 
are  sometimes  two  feet  long  and  proportionally  thick,  and  directed 
downwards.  The  great  alveoli,  or  sockets  for  containing  these  formid- 
able teeth,  produce  the  characteristic  form  of  the  skull  of  the  Walrus, 
and  make  the  anterior  part  of  the  upper  jaw  present  an  immense 
convex  muzzle,  the  nostrils  having  an  upward  direction,  and  not 
terminating  at  the  snout  All  the  molars  are  cylindrical,  short,  and 
truncated  obliquely.  Between  the  two  canines  are  two  incisors  similar 
to  th,e  molars,  but  Cuvier  observes  that  the  greater  number  of  authors 
have  not  considered  them  as  incisors,  although  they  are  implanted  in 
the  intermaxillary  bone ;  and  between  them,  besides,  in  young  indi- 
viduals, are  two  small  and  pointed  teeth. 


Skull  and  anterior  portion  of  jaw  of  Walrus.  Skull  in  profile.  Anterior 
portion  of  lower  jaw  seen  from  above. 

The  stomach  and  the  intestines  are  nearly  the  same  as  those  of  the 
Seals.    ('  Regne  Animal.') 

Mr.  MacGillivray  found  in  the  cranium  of  a  young  Walrus,  in  the 
Museum  of  the  Royal  College  of  Surgeons  in  Edinburgh,  three  incisors 
on  each  side  of  the  upper  jaw ;  the  first  or  inner  very  small,  the  second 
a  little  larger,  and  the  third  or  outer  both  disproportionately  large, 
being  equal  to  the  largest  molars.  There  were  two  very  small  incisors 
on  each  side  in  the  lower  jaw.    The  /jcisors  are  obliterated  in  adults. 

There  is  a  general  resemblance  hetween  the  organisation  of  the 
Walrus  and  that  of  the  Seal;  but  the  development  of  the  brain  is  not 
so  great  in  the  former  as  it  i3  in  the  latter,  and  the  Walrus  appears 
not  to  be  gifted  with  so  high  a  degree  of  intelligence  as  the  Seal, 
though  it  is  far-  from  stupid. 

Trichechus  is  the  generic  name  for  the  Walrus.  It  has  the  following 
characters  : — Head  well  proportioned,  round,  obtuse,  eyes  small  and 
brilliant,  upper  lip  remarkably  thick,  covered  with  pellucid  whiskers 
or  bristles  as  large  as  a  straw.  Two  very  large  canines  (in  the  upper 
jaw  only)  directed  downwards.  Nostrils  large,  rounded,  placed  on  the 
upper  part  of  the  snout    No  external  ears. 
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In  adults,  according  to  Mr.  MacGillivray,  from  whom  the  formula  is 
taken,  the  incisors  are  obliterated,  except  the  lateral  pair  of  the  upper 
jaw ;  the  fifth  grinder  also  disappears,  and  sometimes  the  fourth. 

T.  Rosrnarus,  the  Walrus,  Sea-Horse,  Morse,  and  Sea-Cow  of  the 
British ;  Morse,  Vache  Marine,  Cheval  Marin,  and  Bete  a  la  grande 
Dent  of  the  French.  It  is  the  Horse-Whale  or  Whale-Horse  (Hval-Ros) 
of  Octher  the  Norwegian,  who,  about  the  year  890,  made  his  report  of 
it  to  Alfred,  as  having  in  its  teeth  bones  of  great  price  and  excellency, 
some  of  which  he  brought  to  the  king  on  his  return  from  his  voyage 
beyond  Norway  ;  also  Rosmar  of  the  Norwegians ;  Morss  or  Morsh  of 
the  Russians;  and  Morsk  of  the  Laplanders. 

The  neck  is  short,  body  very  bulky,  broadest  round  the  chest,  and 
diminishing  towards  the  very  short  tail.  Hair  close ;  colour,  according 
to  Fabricius,  varying  with  age,  the  young  being  black,  then  becoming 
brown,  and  gradually  paler  and  paler,  till  the  animal  in  old  age 
becomes  white.  Limbs  very  short.  Inside  of  the  flippers  defended 
by  a  horny  kind  of  Coat,  or  callous,  produced,  in  all  probability,  by 
climbing  over  ice  and  rocks.  Length  from  10  to  15  or  even  20  feet  in 
the  case  of  the  largest  bulls.  Girth  8  or  10  feet,  and  upwards.  Length 
of  the  tusks  when  cut  out  of  the  skull  generally  from  15  to  20  inches, 
sometimes  30  inches,  and  their  weight  from  5  to  10  lbs. 

It  is  a  native  of  the  Icy  Sea  and  Northern  Ocean,  Spitzbergen,  Nova 
Zembla,  Hudson's  Bay,  Gulf  of  St.  Lawrence,  &c.  Rare  on  the  north 
coasts  of  Britain. 


Molars  and  Tusk  of  Walrus.    (F.  Cuvier.) 


The  contents  of  the  stomach  of  a  walrus  noticed  by  Sir  E.  Home, 
consisted  entirely  of  the  Fucus  digitatus,  and  Schreber  affirms  that  it 
is  not  at  all  carnivorous.  Fabricius  and  Crantz  are  of  opinion  that 
walrusses  feed  on  shell-fish  and  marine  vegetables  which  adhere  to  the 
bottom  of  the  sea,  and  that  one  of  the  uses  of  their  tusks  is  to  root 
up  their  food  from  the  spot  to  which  it  is  fixed.  Buffon  states  that 
they  live  on  fish,  like  the  seals,  especially  on  herrings  and  the  smaller 
fishes.  The  Rev.  Dr.  Scoresby  found  in  their  stomachs  shrimps,  a 
kind  of  crawfish,  and  the  remains  of  young  seals.  Upon  the  whole  of 
this  evidence,  the  conclusion  would  be  that  the  Walrus  is  omnivorous. 
The  molar  teeth  certainly  appear  to  be  more  adapted  for  bruising  the 
long  branches  of  sea-weeds  (Fucus  digitatus),  which  Mr.  Fisher 
informed  Sir  Everard  Home  filled  the  stomach  of  the  animal  that  he 
examined,  than  for  dividing  fish  or  flesh  ;  and  the  probability  is,  that 
though  the  Walrus  does  not  abstain  entirely  from  carnivorous  habits, 
marine  plants  form  the  bulk  of  its  food.  The  tu^ks  must  be  a  great 
help  as  ice-hooks  or  grapplings  in  assisting  the  animal  to  climb  upon 
the  ice  from  the  sea.  Though  they  swim  so  rapidly,  that,  according 
to  some  authorities,  it  is  as  difficult  to  follow  them  with  boats  in 
rowing  as  the  whale  itself,  their  progress  on  land  ia  awkward  and 


tedious.  Martens  compares  their  gait  to  a  kind  of  jerking,  probablj 
like  that  of  the  Seals,  but  he  says  they  can  make  considerable  springs, 
and  can  advance  pretty  rapidly  with  the  help  of  their  teeth. 

They  appear  to  be  monogamous,  and  consequently  are  exempt  from 
the  terrible  combats  which  are  the  result  of  the  jealousies  of  the  poly- 
gamous seals.  The  female  is  said  to  bring  forth  her  young,  one  only 
at  a  birth,  either  on  shore  or  on  the  ice.  When  born  the  young  ia 
about  the  size  of  a  year-old  pig.  Till  taught  by  fatal  experience,  the 
Walrus  seems  to  be  a  fearless  animal,  and  to  be  undisturbed  by  the 
face  of  man ;  but  he  soon  learns  his  lesson  of  distrust.  Still  the 
animal  is  not  incautious,  for  Captain  Cook  never  found  the  whole  herd 
asleep,  some  being  always  on  the  watch.  These,  on  the  approach  of 
the  boat,  would  rouse  those  next  to  them,  and  the  alarm  being  thus 
gradually  communicated  the  whole  herd  would  presently  awake.  In 
the  North  Pacific  Ocean  he  got  entangled  with  the  edge  of  the  ice,  on 
which  lay  innumerable  sea-horses.  They  were  lying  in  herds  of  hun- 
dreds, huddling  one  over  the  other  like  swine,  and  were  roaring  and 
braying  very  loud ;  and  indeed  in  the  night  or  in  foggy  weather  they 
gave  the  voyagers  notice  of  the  vicinity  of  the  ice  before  it  could  be 
seen.  They  were  seldom  in  a  hurry  to  get  away  till  after  they  had 
been  once  fired  at,  when  they  would  tumble  over  each  other  into  the 
sea  in  the  utmost  confusion.  Vast  numbers  of  them  would  follow 
the  boats  and  come  close  up  to  them,  but  the  flash  in  the  pan  of  a 
musket  sent  them  down  instantly.  Before  they  were  put  upon  their 
guard  by  persecution  as  many  as  300  or  400  were  killed  at  a  time. 
That  they  are  not  without  courage  or  sympathy  for  their  wounded 
companions  there  is  ample  testimony.  When  Martens  wounded  one 
others  speedily  surrounded  the  boat,  and  whilst  some  endeavoured  to 
pierce  it  with  their  tusks,  others  raised  themselves  out  of  the  water 
and  endeavoured  to  board  her.  Captain  Phipps,  afterwards  Lord 
Mulgrave,  relates  that  when  near  a  low  flat  island  opposite  Waygat's 
Straits,  in  1773,  two  of  the  officers  went  in  a  boat  in  pursuit  of  sea- 
horses. They  fired  at  one  and  wounded  it.  The  animal  was  alone 
when  it  was  wounded,  but  diving  into  the  sea  it  brought  back  a  num- 
ber of  others.  They  made  a  united  attack  upon  the  boat,  wrested  an 
oar  from  one  of  the  men,  and  were  with  difficulty  prevented  from 
staving  or  oversetting  her;  but  a  boat  from  the  Carcass  joining  that 
from  the  Racehorse,  they  dispersed.  Captain  Phipps  adds  that  one 
of  that  ship's  boats  had  before  been  attacked  in  the  same  manner  off 
Moffen  Island.  Sir  Edward  Parry  encountered  about  200  in  Fox's 
Channel,  lying  piled  as  usual  over  each  other  on  the  loose  drift-ice. 
A  boat's  crew  from  both  the  Fury  and  the  Hecla  went  to  attack  them, 
but  they  made  a  desperate  resistance,  some  with  their  cubs  mounted 
on  their  backs  :  and  one  of  them  tore  the  planks  of  a  boat  in  two  or 
three  places.  Their  parental  affection  is  great.  The  boats  from  the 
Resolution  and  Discovery  were  hoisted  out  to  attack  sea-horses  in 
Behring"s  Straits.  Captain  Cook  states  that  on  the  approach  of  the 
boats  to  the  ice  all  the  walruses  took  their  cubs  under  their  fins,  and 
endeavoured  to  escape  with  them  into  the  sea.  Several  whose  young 
were  killed  and  wounded,  and  were  left  floating  on  the  surface,  rose 
again  and  carried  them  down,  sometimes  just  as  the  people  were  going 
to  take  them  into  the  boat ;  and  they  might  be  traced  bearing  them 
to  a  great  distance  through  the  water,  which  was  coloured  with  their 
blood.  They  were  afterwards  observed  bringing  them  up  at  times 
above  the  surface,  as  if  for  air,  and  again  diving  under  it  with  a 
dreadful  bellowing.  The  female  in  particular  whose  young  had  been 
destroyed  and  taken  into  the  boat,  became  so  enraged  that  she  attacked 
the  cutter,  and  struck  her  tusks  though  the  bottom  of  it. 

That  the  Walrus  is  capable  of  a  degree  of  domestication,  in  youth 
at  least,  appears  from  the  testimony  published  by  John  De  Laet,  who 
gives  no  bad  wood-cut  of  a  full-grown  animal  and  a  young  one,  and 
relates  that  "  ^Elius  Everhardus  Vorstius,  M.D.  et  Professor,"  saw  a 
cub  ten  weeks  old,  according  to  those  who  had  brought  it  from  Nova 
Zembla,  about  the  size  of  a  mastiff  (canis  Britannici  majoris),  which 
followed  its  master  (magno  nisu  et  grunnitu)  for  its  food,  consisting  of 
a  mash  of  oatmeal  or  millet  (pulmentarium  ex  avena  miliove),  which 
it  ate  slowly  (et  suctu  magis  quam  deglutiendo).  The  tusks  had  not 
yet  projected  from  the  mouth,  but  tubercles  were  perceived  in  the 
upper  lip.  There  were  two  heads  of  adults,  and  those  who  showed 
them  said  that  with  the  tusks  they  ascended  rocks  and  suspended 
themselves  from  them,  and  that  their  food  consisted  of  the  long  and 
great  leaves  of  some  plant  growing  from  the  bottom  of  the  sea. 
"Vidi  ibidem,"  adds  Vorstius,  "  penem  ejusdem  animalis  osseum, 
rotundum,  cubitum  et  amplius  longum,  crassum,  ponderosum,  ac 
solidum,  in  fine  prope  glandem  longe  crassiorem  ac  rotundiorem, 
Hujus  pulvere  ad  calculum  pellendum  Muscovita?  utuntur." 

The  flesh  of  the  Walrus  is  highly  valued  by  the  inhabitants  of  the 
Arctic  Regions,  nor  does  it  seem  to  have  come  amiss  to  our  northern 
voyagers.  Cook,  after  stating  that  he  procured  some,  being  in  want 
of  fresh  provision,  observes  that  till  then  they  had  thought  them 
Sea-Cows  (Manatus  probably),  so  that  they  were  not  a  little  disap- 
pointed, especially  some  of  the  seamen,  who,  from  the  rarity  of  the 
thing,  had  been  feasting  their  eyes  for  some  days.  Nor  would  they, 
continues  Cook,  have  been  disappointed  now,  nor  known  the  differ- 
ence, if  they  had  not  had  some  on  board  who  had  been  in  Greenland, 
and  declared  what  animals  these  were,  and  that  no  one  ate  them. 
Notwithstanding  this  however,  Cook  and  his  crew  lived  upon  them  as 
long  as  they  lasted,  and  there  were  few  on  board  who  did  not  prefer 
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tliem  to  salt  meat.  Sir  Edward  Parry  remarks  that  tlio  flesh  was 
found  tolerably  good,  affording  a  variety  amid  the  ordinary  Bea-fare. 
Hut  the  tusks,  the  skin,  and  tho  oil,  are  tho  parts  und  products  for 
which  the  Walrus  is  more  particularly  hunted.  Tho  ivory  of  tho 
first  is  highly  esteemed,  and  is  usod  in  Europe  for  artificial  teeth. 
The  skins  make  excellent  carriage-braces,  and  oro  very  useful  about 
shipping,  making  very  good  wheel-ropes,  &o.  Tho  oil  is  moro  valued 
than  that  of  the  whale,  though  not  more  than  20  or  30  gallons  are 
afforded  by  one  animal. 

It  is  not  at  all  improbable  that  somo  of  the  stories  of  Mermen  and 
Mermaids  have  taken  their  origin  from  those  who  have  seen  walruses 
or  seals  with  their  heads  lifted  out  of  the  water.  Tho  former  espe- 
cially, in  such  a  situation,  bear  a  strong  resemblance  to  the  human 
head  before  their  tusks  have  grown,  and  when  seen  at  somo  distance. 


Walrus  ( Trivhechut  Rosmarus) .  (Bell.) 


The  following  is  Dr.  J.  E.  Gray's  arrangement  of  the  family 
Phocidce  in  his  '  Catalogue  of  Specimens  of  Mammalia  in  the  British 
Museum'  : — 

a.  Stenorynchina. 

1.  Leptonyx  Weddellii,  the  Sea-Leopard. 

b.  Phocina. 

2.  Phoca  vitulina,  the  Seal. 

3.  P.  Grcenlandica,  the  Atak  or  Harp-Seal. 

c.  Trichecina. 

4.  Haliclicerus  gryplius,  the  Gray  Seal. 

5.  Trichechus  Hosmarus,  the  Morse  or  Walrus. 

d.  Cystophorina. 

6.  Morunga  proboscidea,  the  Sea-Elephant. 

e.  Arctocephalina. 

7.  Otaria  jubata,  the  Sea-Lion. 

8.  Arclocephalus  ursinus,  the  Sea-Bear. 

PHCENICIRCUS.  [Piprinjs.] 
PHCENICOPHA'US.  [Cuoulidje.] 
PHCENICOPTERI'NiE.  [Ducks.] 
PHCENICO'PTERUS.  [Ducks.] 
PHCENICO'RNIS.  [Laniad*.] 
PHCENICU'RA.  [Sylviadje.] 
PHCENISO'MA.  [Tanaqrinj:.] 

PHCENIX,  a  genus  of  Palms,  which  has  been  so  named  from  one 
of  its  species,  the  Date-Tree,  having  been  called  so  by  the  Greeks  : 
this  name  is  thought  by  some  to  be  derived  from  Phoenicia,  because 
dates  were  procured  from  thence.  The  genus  is  common  in  India  and 
in  the  north  of  Africa,  and  one  of  the  species  grows  in  Arabia,  the 
lower  parts  of  Persia,  and  along  the  Euphrates  to  Syria.  The  genus 
is  characterised  by  having  flowers  dioecious,  sessile,  in  a  branched 
spadix,  supported  by  a  simple  spathe ;  calyx  urceolate,  3-toothed ; 
corolla  3-petalled ;  stamens  3  or  6 ;  filaments  very  short,  almost 
wanting;  anthers  linear;  (female)  calyx  urceolate,  3-toothed;  corolla 
3-petalled,  with  the  petals  convolute ;  pistil  with  three  ovaries,  distinct 
from  each  other,  of  which  one  only  ripens ;  stigmas  hooked ;  drupe 
1-seeded ;  seeds  marked  on  one  side  with  a  longitudinal  furrow ; 
albumen  reticulate ;  embryo  in  the  back  of  the  seed ;  palms  with 
stems  of  a  moderate  height  and  ringed,  or  marked  with  the  seams  of 
the  fallen  leaves ;  fronds  or  leaves  pinnate  ;  pinnse  or  leaflets  linear, 
with  the  spadix  bursting  among  the  leaves,  surrounded  with  an  almost 
woody  2-edged  sheath ;  flowers  yellowish-white;  fruit  soft,  edible,  of 
a  reddish-yellow  colour. 

P.  dactylifera,  the  Date-Tree,  or  Date-Palm,  is  one  of  the  best 
known  and  probably  the  earliest  known  of  the  palms,  and  though 
belonging  to  a  family  which  abounds  and  flourishes  most  in  tropical 
regions,  itself  attains  perfection  only  in  comparatively  high  latitudes. 
It  is  no  doubt  the  species  to  which  the  name  Palma  was  originally 
applied,  as  we  may  infer  from  its  being  common  in  Syria,  Arabia,  the 
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lower  parts  of  Persia,  as  well  as  Egypt  ami  the  north  of  Africa, 
whenco  it  has  been  introduced  into  tho  south  of  Europe,  and  cultivated 
in  a  few  pluces,  not  only  as  a  curiosity,  but  on  account  of  its  leave*, 
which  are  sold  twice  in  tho  year,  in  spring  for  Palm  Sunday,  and  in 
September  for  the  Jewish  Passover;  and  also,  from  the  name  not 
being  applicable  to  the  other  species  known  to  the  ancients,  in  it  is 
considered  that  tho  bunches  of  dates  were  likened  to  the  fingers  of  tho 
hand,  as  appears  from  tho  present  specific  name,  dactylifera,  from  the 
Greek  5<£ktuAos,  a  fingur.  It  is  tho  Palin-Treo  of  Scripture,  and  was 
emblematic  of  Judaia,  as  we  see  in  ooiuH  with  tho  inscription  of 
Judwa  capta.  It  is  found  in  oases  in  the  desert,  and  round  Palmyra, 
which  is  supposed  to  have  been  named  from  its  presence.  This 
appears  indeod  to  be  only  a  translation  of  the  Oriental  name,  which 
is  Tadmor,  supposed  to  be  a  corruption  of  Tamar  (from  '  Tamr,'  a 
Date),  a  city  built  in  the  desert  by  Solomon.  The  Date-Tree  in  there- 
fore a  subject  of  classical  as  well  as  of  scriptural  interest,  besides  iu 
fruit  forming  a  largo  portion  of  the  food  of  a  great  part  of  tho  Arab 
race,  and  also  a  considerable  articlo  of  commerce. 

The  Date-Palm  being  dioecious,  that  is,  the  stamens  and  pistils,  or 
the  male  and  female  parts  being  not  only  in  different  flowers,  but  even 
on  different  plants,  the  crops  entirely  fail,  or  the  fruit  is  worthies* 
and  unfit  for  food,  if  fertilisation  is  in  any  way  prevented.  To  ensure 
this,  the  Arabs  have  long  been  in  the  habit  of  hanging  the  clusters  of 
male  flowers  on  the  trees  which  bear  only  female  ones,  and  therefore 
the  Date-Tree  is  one  of  those  which  led  to  a  knowledge  of  the  sexes 
of  plants. 

The  extensive  importance  of  the  Date-Tree  is,  says  Dr.  Clarke,  ono 
of  the  most  curious  subjects  to  which  a  traveller  can  direct  his  atten- 
tion. A  considerable  part  of  the  inhabitants  of  Egypt,  Arabia,  and 
Persia  subsist  almost  entirely  on  its  fruit.  They  make  a  conserve  of 
it  with  sugar,  and  even  griud'the  hard  stones  in  their  hand-mills  for 
their  camels.  In  Barbary  they  form  handsome  beads  for  paternosters 
of  these  stones.  From  the  leaves  they  make  couches,  baskets,  bags, 
mats,  brushes,  and  fly-traps ;  the  trunk  is  split  and  used  in  small 
buildings,  also  for  fences  to  gardens,  and  the  stalks  of  the  leaves  for 
making  cages  for  their  poultry.  The  threads  of  the  web-like  integu- 
ment at  the  bases  of  the  leaves  are  twisted  into  ropes,  which  are 
employed  in  rigging  small  vessels.  The  sap  is  obtained  by  cutting  oS 
the  head  of  the  palm  and  scooping  out  a  hollow  in  the  top  of  the 
stem,  where,  in  ascending,  it  lodges  itself.  Three  or  four  quarts  of 
sap  may  be  obtained  daily  from  a  single  palm,  for  ten  days  or  a  fort- 
night, after  which  the  quantity  lessens,  until,  at  the  end  of  six  weeks 
or  two  months,  the  stem  is  exhausted,  becomes  dry,  and  is  used  for 
firewood.  This  liquor  is  sweetish  when  first  collected,  and  may  be 
drunk  as  a  mild  beverage,  but  fermentation  soon  takes  place,  and  a 
spirit  is  produced,  which  is  distilled,  and  forms  one  of  the  kinds  of 
aruk  (arrack),  or  spirit  of  eastern  countries.  Such  being  the  import- 
ance and  multiplied  uses  of  the  Date-Tree,  it  is  not  surprising  that 
in  an  arid  and  barren  country  it  should  form  so  prominent  a  subject 
of  allusion  and  description  iu  the  works  of  Arab  authors,  and  that  it 
should  be  said  to  have  300  names  in  their  language.  Many  of  these 
are  however  applied  to  different  parts  of  the  plant,  as  well  as  to  these 
at  different  ages. 

P.  sylvestris  is  a  species  common  in  the  arid  parts  of  India,  and 
there  commonly  called  Khujjoor  by  the  natives,  and  the  Date-Tree 
by  Europeans,  which  it  resembles  in  appearance.  In  its  parts  of 
fructification  it  is  like  the  following  species,  but  differs  in  growing  to 
be  a  tree,  with  a  tall  pretty  thick  trunk  and  large  yellowish  or  reddish 
fruit.  It  yields  Tarri,  or  palm  wine,  commonly  called  Toddy.  The 
mode  of  obtaining  this  is  by  romoving  the  lower  leaves  and  their 
sheaths,  and  cutting  a  notch  into  the  centre  of  the  tree  near  the  top, 
from  which  the  liquor  issues,  and  is  conducted  by  a  small  channel, 
made  by  a  bit  of  the  palmyra-tree  leaf,  into  a  pot  suspended  to  reeeivo 
it.  This  juice  is  either  drank  fresh  from  the  tree,  or  boiled  down 
into  sugar,  or  fermented  for  distillation,  when  it  gives  out  a  large 
portion  of  spirit,  often  called  Paria  Aruk.  Mats  and  baskets  are  mad* 
of  the  leaves. 

Sugar  has  always  been  made  from  this  species,  and  accounts  of  it 
have  been  given  by  Drs.  Roxburgh  and  Buchanan  Hamilton.  Date- 
sugar  is  not  so  much  esteemed  in  India  as  that  of  the  cane,  and  sells 
for  about  one-fourth  less.  It  has  sometimes  been  imported  in  con- 
siderable quantities  into  this  country,  but  is  not  distinguished  from  the 
cane  sugar.  Dr.  Roxburgh  calculated,  40  years  ago,  that  about 
100,000  lbs.  were  made  annually  in  all  Bengal.  At  the  age  of  7  or  10 
years,  when  the  trunk  of  the  tree  is  about  4  feet  high,  it  begins  to 
yield  juice,  and  continues  productive  for  20  or  25  years.  The  juice 
is  extracted  during  the  months  of  November,  December,  January,  and 
February,  during  which  period  each  tree  is  reckoned  to  yield  from 
120  to  240  pints  of  juice,  averaging  ISO  pints.  Every  12  pints,  or 
pounds,  is  boiled  down  to  one  of  goor,  or  jagari,  and  four  of  goor 
yield  one  of  good  sugar  in  powder,  so  that  the  average  produce  of  each 
tree  is  about  7  or  Slbs.  of  sugar  annually. 

P.  farinifera  is  a  dwarf  species  of  this  genus,  which  is  a  native  of 
dry  ground  or  sandy  hills,  not  far  from  the  sea  on  the  Coromandel 
Coast.  It  flowers  in  January  aud  February,  and  the  fruit  ripens  in 
May.  The  leaflets  are  wrought  into  mats  for  sleeping  on,  aud  the 
common  petioles  are  split  into  three  or  four,  and  are  used  for  making 
baskets.    The  small  trunk  is  generally  about  15  or  18  inches  long, 
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and  about  6  inches  in  diameter.  It  incloses  in  its  substance  a  large 
quantity  of  farinaceous  matter,  which  the  natives  use  for  food  in 
times  of  scarcity.  To  procure  this  meal,  the  small  trunk  is  split 
into  six  or  eight  pieces,  and  dried  and  beaten  in  wooden  mortars  till 
the  farinaceous  part  is  detached  from  the  fibres  ;  it  is  then  sifted,  to 
separate  them ;  the  meal  is  then  fit  for  use.  The  only  further  pre- 
paration which  this  meal  undergoes  is  the  boiling  it  into  a  thick  gruel, 
or  canji.  It  seems  to  possess  less  nourishment  than  common  sago, 
which  is  obtained  in  a  similar  manner  from  another  palm,  and  is  less 
palatable  when  boiled,  but  it  has  saved  many  lives  in  times  of  scarcity. 
PHCETHORNIS.  [Teochilidje.] 

PHOLADA'RIA,  Lamarck's  name  for  a  family  of  Conchiferous 
Mollusca,  consisting  of  the  genera  Pholas  and  Qastrochmna. 

PHOLADIDyE,  a  family  of  Conchiferous  Molluscu,  embracing  the 
genera  Pholas,  Pholadidea,  Xylophaga,  and  Teredo.  It  has  the  following 
characters  :  —  Shell  gaping  at  both  ends,  thin,  white,  brittle,  and 
exceedingly  hard ;  armed  in  front  with  rasp-like  imbrications  ;  with- 
out hinge  or  ligament,  but  often  strengthened  externally  by  accessory 
valves ;  hinge-plate  reflected  over  the  umbones,  and  a  long  curved 
muscular  process  beneath  each  ;  anterior  muscular  impression  on  the 
hinge-plate  ;  pallial  sinus  very  deep.  Animal  club-shaped  or  worm- 
like ;  foot  short  and  truncated  ;  mantle  closed  in  front,  except  the 
pedal  orifice ;  siphons  large,  elongated,  united  nearly  to  their  ends ; 
orifices  fringed ;  gills  narrow,  prolonged  into  the  exhalent  siphon, 
attached  throughout,  closing  the  branchial  chamber ;  palpi  long ; 
anterior  shell-muscle  acting  as  a  substitute  for  a  ligament. 

The  Pholadidce  perforate  all  substances  that  are  softer  than  their 
own  valves.  The  burrows  of  Pholas  are  vertical,  quite  symmetrical, 
and  seldom  in  contact.  The  Ship-Worms  (Teredines)  also  make  sym- 
metrical perforations,  and,  however  tortuous  and  crowded,  never 
invade  each  other,  guided  either  by  the  sense  of  hearing  or  by  the 
yielding  of  the  wood.  The  burrow  has  frequently  a  calcareous  lining, 
within  which  the  shell  remains  free.  Teredina  cements  its  valves  to 
this  tube  when  full  grown ;  the  opening  of  the  burrow,  at  first  very 
minute,  may  become  enlarged  progressively  by  the  friction  of  the 
siphons,  which  are  furnished  with  a  rough  epithelium,  but  it  usually 
widens  with  much  more  rapidity  by  the  wasting  of  the  surface.  As 
the  timber  decomposes  the  shelly  tubes  of  the  Teredo  project ;  and  as 
the  beach  wears  away  the  Pholas  burrows  deeper.  (Woodward.) 

Pholas. — Animal  more  or  less  thick  and  elongated,  rarely  shortened  ; 
mantle  reflected  on  the  dorsal  part,  for  the  purpose  of  tying  together 


Pholas  dactylus  (animal  and  shell) ;  the  lower  or  ventral  parts  are  presented 
to  the  spectator. 

a,  mantle ;  b,  foot ;  c,  tuhe ;  d  d,  shell. 


Animal  of  a  Pholas  (Julan — Pholas  clavata(\),  Lam.),  from  Adanson— side 
view. 

a,  tube ;  b,  mantle ;  c,  foot. 


a 


Shell  of  Pholas  Dactylus. 

1,  Accessory  valves  :  a,  anterior  pair  ;  b,  central  piece;  c,  posterior  piece. 

2,  Exterior  view  of  shell,  side  view. 

3,  Internal  view  of  Talve  :  a,  spoon-shaped  proceis. 

the  valves  and  the  accessory  pieces  ;  anterior  aperture  rather  small ; 
foot  short,  oblong,  and  flattened ;  siphons  often  elongated  and  united 
into  a  single  very  extensible  and  dilatable  tube ;  mouth  small,  with 
very  small  labial  appendages;  branchiae  elongated,  narrow,  slightly 
unequal  on  each  side,  united  on  the  same  line  nearly  throughout  their 
length,  and  prolonged  even  into  the  siphon. 

Shell  delicate,  milky  white,  rather  transparent,  covered  sometimes 
with  a  thin  epidermis,  oval,  elongated,  inequilateral,  gaping  posteriorly, 
and  especially  at  the  antero-inferior  part ;  umbones  hidden  by  a  cal- 
losity ;  hinge  toothless,  ligament  doubtful ;  a  flat,  recurved,  spoon-shaped 
process  enlarged  at  its  extremity,  elevating  itself  within  each  valve 
below  the  umbo  ;  muscular  impressions  very  distant,  the  posterior  one 
large,  oblong,  elongated,  always  very  visible,  the  anterior  one  small, 
rounded,  but  little  distinct,  both  more  or  less  approximated  to  the 
edge  of  the  shell,  particularly  the  anterior  edge,  and  joined  by  a  pallial 
impression,  which  is  long,  narrow,  and  deeply  excavated  backwards. 

Many  accessory  pieces  or  none  (?) ;  sometimes  a  calcareous  tube 
enveloping  all  the  parts,  but  leaving  an  aperture  backwards.  (Rang.) 

M.  Rang  remarks  that  there  are  some  species  of  Pholades  which  seem 
to  lead  to  Teredo.  These  shells  inhabit  stones,  madrepores,  wood,  and 
sometimes  mud  or  sand  (vase).  When  the  reflux  of  the  sea  leaves 
them,  and  the  animals  are  disquieted,  they  eject  through  their  siphon 
to  a  considerable  distance  the  water  contained  in  their  mantle,  and 
which  bathes  the  gills.  ('  Manuel  de  l'Histoire  Naturelle  dea 
Mollusques.') 

Dr.  Leach  divided  the  Linnoean  Pholades  into  several  genera,  but  as 
his  distinctions  consisted  principally  in  the  number  of  the  accessory 
valves,  Mr.  G.  B.  Sowerby  has  not  adopted  any  of  his  genera ;  they 
may,  according  to  Mr.  Sowerby's  opinion,  appear  to  be  calculated  for 
divisions  of  the  genus,  but  are  not  sufficiently  strong  for  generic 
distinctions.  Mr.  Sowerby  admits  indeed  that  some  species  (Pholas 
clavata,  Lam.,  for  instance)  may,  on  account  of  their  being  closed  at 
both  ends,  be  distinguished  genetically,  because  this  circumstance 
implies  a  difference  in  the  habits  of  the  animals  by  which  they  are 
formed  :  this  character  therefore,  he  remarks,  has  been  seized  by  Dr. 
Leach,  and  upon  it  the  doctor  founded  his  genus Mariesia,  an  example 
which  Mr.  Sowerby  says  he  should  have  been  induced  to  have  followed 
had  he  been  convinced  of  its  necessity. 

M.  Ch.  des  Moulins  has  formed  a  genus  of  Pholades  which  he  calls 
Jouannetia. 

M.  Rang  speaks  highly  of  the  discovery  of  this  genus  by  M.  des 
Moulins,  and  having  studied  it  with  that  naturalist,  he  pronounces  it 
to  be  very  distinct  from  the  Pholades,  and  its  place  to  be  clearly  fixed 
between  them  and  the  Teredines,  to  which  it  leads  so  naturally  by  its 
valves.  Jouannetia,  he  observes,  has  no  enveloping  calcareous  tube, 
as  sometimes  happens  to  the  Pholades,  &c;  and  though  only  one 
species  is  yet  known  (Jouannetia  semicaudata,  fossil,  from  the  faluns 
of  Mengnac,  in  the  interior  of  madrepores,  &c),  he  does  not  think 
that  a  similar  tube  ever  exists,  if  the  amplitude  and  disposition  of 
the  scutcheon,  which  appears  to  him  to  take  its  place,  is  a  generio 
character. 

Mr.  Swainson  makes  the  Pholidw  the  first  family  of  his  tribe 
Macrotrachice,  and  thus  characterises  that  family  : — "  Shell  bivalve, 
sedentary,  generally  perforating,  opening  at  one  or  both  ends;  the 
valves  often  prolonged  into  a  shelly  tube,  sometimes  of  great  length, 
representing  the  Tubulibranchia." 

Under  this  family  he  assembles  several  forms,  and  makes  it  consist 
of  the  following  genera  and  sub-genera : — 

1.  Aspergillum ;  including  the  sub-genera  Aspergillum,  ClavageUa, 
and  Fistulana. 

2.  Gastrochina  (Qastrochcena),  Lam. 

3.  Pholadmya,  Sow. 
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4.  Pholas,  Linn.,  with  tlie  sub-genera  Pholas,  Linn. ;  Pholidaa, 
Leach;  Martesia,  Leach ;  and  Xylophaga,  Sow.  < 

5.  Teredo,  Linn.,  with  the  sub-gonura  Teredo,  Linn.,  and  Teredina. 
('Malacology/  1840.) 

The  geographical  distribution  of  the  Pholades  is  very  wide,  and  their 
habit  of  boring  hard  substances,  such  as  indurated  mud  or  clay,  wood, 
and  stone,  renders  them,  as  well  as  other  torebrating  testaceans,  an 
object  of  anxious  interest  to  those  who  construct  submarine  works. 
The  Breakwater  at  Plymouth  was  soon  attacked  by  the  Pholades, 
and  in  Dr.  Qoodall's  fino  collection,  which  has  since  been  sold,  there 
was  a  specimen  from  tho  Breakwater  perforated  by  those  testaceans. 
Wood  is  also  attacked  by  this  genua,  and  submarine  piles  aro  conse- 
quently exposed  to  their  ravages.  To  counteract  their  operations  in 
the  latter  substance,  nails  closely  driven  into  the  submerged  part  of 
the  timber,  as  in  the  piles  which  support  the  pier  at  Southampton, 
Beera  to  be  the  best  safeguard  hitherto  applied.  When  unmolested, 
the  young  Pholades  excavate  burrows  in  the  substance  which  chance 
has  opposed  to  them,  or  to  which  choice — for  it  is  not  improbable  that 
the  young  shell-fish  may  in  some  cases  have  the  faculty  of  making  the 
selection  of  the  material  in  which  it  is  to  pass  the  whole  of  its  life — 
has  directed  it. 

The  accompanying  cuts  will  convey  sorao  notion  of  their  ravages 
upon  the  substances  which  they  penetrate  : — 


A  block  of  stone  perforated  by  Diolas  dactyhts. 


Fholui  [Xylophaga)  dotsalis  in  wood. 

The  mode  in  which  the  operation  of  boring  is  conducted  has  been 
frequently  discussed.    From  the  observations  of  M.  Cailliaud  it  would 


appear  that  the  valves  are  quite  equal  to  tho  tank  of  boring  limestone. 
[LlXHOFKAOma  ;  Clavaukm.a  ;  Gahthocii>kna.]  Mr.  O.  B.  Sowerby, 
in  his  description  of  Pholas  acuminata,  found  by  Mr.  Cuming  at 
Panama  in  limestone  at  low  water,  notices  one  specimen  in  that  gen- 
tleman's collection  as  demonstrating  a  fact  of  considerable  importance 
to  geologists  :  it  is  in  argillaceous  limestone,  very  much  resembling 
lias,  and,  in  forming  tho  cavities  in  which  it  resides,  it  has,  by  such 
chemical  process  as  in  Mr.  Sowcrby's  opinion  frequently  taken  place, 
absorbed  a  much  greater  quantity  of  tho  rock  than  could  bo  retained 
or  converted ;  this  is  again  deposited  at  tho  upper  part  of  the  cavity, 
and  thus  tho  rock  is  recomposed.    ('  Zool.  Proc.,'  1834.) 

Pholas  has  been  found  at  depths  varying  from  tho  surface  to  17 
fathoms,  and  Xylophag  t  from  the  surface  to  45  fathoms. 

The  species  aro  numerous,  and  some  are  very  abundant  on  our  own 
coasts.  "  Of  these,"  says  Mr.  G.  B.  Sowerby,  "  Pholas  crispata, 
P.  daclylus,  P.  Candida,  and  P.  parva,  are  tho  most  common  ;  several 
others  are  described  by  Turton  in  his  'British  Bivalves'  of  which  we 
aro  quite  convinced  the  P.  lamellata  is  only  the  young  of  P.  papyracea: 
we  are  not  acquainted  with  his  P.  tuhcrculata.  Much  confusion  appears 
to  prevail  in  regard  to  several  very  distinct  species  :  among  these  wo 
believe  the  P.  papyracea  of  Turton  is  the  P.  striata  of  Montagu  ;  tho 
P.  clavataoi  Lamarck  is  the  P.  striata  of  Linnaeus,  but  not  of  Mont."* 
The  number  of  living  species  of  Pholas  noted  by  M.  Deshayes  in  his 
Tables  is  15,  and  of  these  one,  P.  Candida,  is  recorded  as  living  and 
fossil.  Woodward,  in  his  '  Manual  of  the  Mollusca,'  gives  25  recent 
species  of  Pholas  and  25  fossil.  Forbes  and  Hxnley  give  the  following 
as  British  species  : — P.  dartylm,  P.  parva,  P.  crispata,  P.  Candida, 
Xylophaga  dorsalis,  Pholadidca  papyracea. 

The  following  cuts,  with  those  previously  given,  will  show  the  variety 
of  form  put  on  by  the  shells  of  this  genus  : — 


Xylophaga  dorsalis. 

a,  enlarged  view  of  interior ;  b,  dorsal  view,  natural  size  ;  c,  ventral  view, 
natural  size. 

This  species,  which  is  found  in  cylindrical  cavities  eaten  (?)  in  wood 
(see  cut  in  previous  column),  bears  some  resemblance  to  Teredo,  but  is 
without  the  shelly  tube,  nor  has  it  the  posterior  hiatus. 


Pholas  [Pholadidea)  papyraceus. 
a,  side  view  ;  b,  dorsal  view  ;  c,  cup-sbaped  membrane. 

Teredo  is  the  name  given  by  Linnaeus  to  a  genus  of  Testaceous 
Molluscs,  highly  interesting  on  account  of  the  ravages  which  one  of 
the  species  commits  upon  submerged  wood. 

Linnaeus,  in  the  twelfth  edition  of  the  '  Systema  Naturae,'  placed 
the  genus  among  his  Vermel  Testacea,  between  Serpula  and  Sabella. 

Cuvier,  in  his  last  edition  of  the  '  Regne  Animal,'  makes  Teredo  one 
of  the  genera  of  his  Enfermds,  the  fifth  family  of  his  Acephalous 
Testaceans,  arranging  the  genus  between  Pholas  and  FistiUana. 

The  following  are  its  characters  : — 

Animal  very  much  elongated,  vermiform,  with  a  very  delicate  mantle, 
open  in  front  and  at  its  lower  part  for  the  passage  of  a  mammiliform 
foot;  tubes  separated,  very  short,  especially  that  for  the  dejections; 
mouth  small ;  labial  appendages  short ;  anus  situated  at  the  extremity 
of  a  small  tube  floating  in  the  cavity  of  the  mantle  ;  branchiae  riband- 
like,  united  on  the  same  line  throughout  their  length,  and  a  little 
prolonged  in  the  siphon;  a  muscular  ring  at  the  point  of  junction  of 
the  mantle  and  the  tubes,  in  which  is  implanted  a  pair  of  pediculated 
corneo-calcareous  appendages  or  palmules,  playing  laterally  one  against 
the  other. 

Shell  rather  thick,  very  short,  annular,  equally  open  before  and 
behind;  equivalve,  inequilateral,  angular,  with  triangular  valves, 
trenchant  in  front,  and  only  touching  each  other  by  the  two  opposite 
edges ;  no  hinge  ;  an  elongated,  nearly  straight,  subfiliform,  spoon- 
shaped  process ;  a  single  slightly-marked  muscular  impression. 

*  Zoologists  sometimes  make  the  word  *  Tholas  '  masculine,  sometimes  femi- 
nine.   Linneeus  makes  it  masculine,  and  so  it  should  be  considered. 
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Tube  cylindrical,  straight  or  flexuous,  closed  with  age  at  the  buccal 
extremity,  so  ns  to  envelop  the  animal  and  its  shell ;  always  open  at 
the  other,  and  lining  the  cavity  into  which  the  animal  has  introduced 
itself. 

Such  is  M.  Hang's  definition  of  Teredo,  excluding  T.  gigantea  (Sep- 
taria),  of  which  he  gives  the  following  definition,  observing  that  it 
closely  approximates  to  the  Teredines  and  Fislulance : — 

Animal  unknown.  Shell  unknown.  Tube  calcareous,  thick,  solid, 
in  the  shape  of  a  very  elongated  cone,  and  irregularly  flexuous,  fur- 
nished internally  with  small  incomplete  annuliform  septa;  terminated 
at  one  of  its  extremities  by  a  convexity,  and  at  the  other  by  two 
slender  and  separated  tubes. 

The  number  of  species  of  Teredo  (exclusive  of  Septaria)  recorded  by 
Lamarck  in  the  '  Animaux  sans  Vertebres '  (1818)  were  two,  T.  navalis 
and  T.  palmulatus  ;  of  the  latter,  Lamarck,  who  had  seen  neither  its 
tube  nor  its  shell,  says  that  it  probably  only  differs  from  T.  navalis 
in  its  greater  size,  its  longer  palmules  having  been  more  easily 
observed. 

Messrs.  Forbes  and  Hanley  record  three  as  true  British  species — 
T.  Norvcgica,  T.  navalis,  T.  Megotaca;  and  three  as  doubtful — T. 
bipennata,  T.  malleolus,  and  T.  palmulata.  Woodward  gives  14  as  the 
number  of  recent  species,  and  25  fossil. 

For  our  early  knowledge  of  the  nature  and  structure  of  the  Teredo  we 
are  indebted  to  three  investigators,  Pierre  Massuet,  Jean  Rousset,  and 
Godfrey  Sellius.  The  work  of  the  last-named  author  was  a  very  remark- 
able production,  and  he  was  the  first  to  recognise  the  molluscan  nature  of 
this  animal.  The  study  of  these  animals  was  neglected  in  this  country 
till  it  was  taken  up  by  Sir  Everard  Home.  He  wrote  a  paper  entitled 
'  Observations  on  the  Shell  of  the  Sea-Worm  found  on  the  Coast  of 
Sumatra,  proving  it  to  belong  to  a  Species  of  Teredo,  with  an  account 
of  the  Anatomy  of  the  Teredo  Navalis.'  Sir  Everard  remarks  that 
the  internal  structure  and  economy  of  Teredines  were  so  little  known, 
and  so  much  of  what  was  said  of  them  by  Sellius  was  so  vague,  that 
it  became  necessary  to  acquire  an  accurate  knowledge  of  the  common 
Teredo  navalis,  before  any  adequate  idea  could  be  formed  of  the  new 
species,  which  he  names  Teredo  gigantea. 

On  examining  the  shell  of  T.  navalis  while  in  the  wood,  Sir  Everard 
found  its  external  orifice  very  small,  just  large  enough,  in  fact,  to  give 
a  passage  to  the  two  small  tubes.  The  greatest  thickness  observed 
was  l-24th  of  an  inch.  The  canal  in  the  wood  at  its  termination,  and 
for  an  inch  in  length,  was  not  lined  with  shell,  but  smeared  over  with 
a  dirty  green-coloured  mucus,  which  was  also  spread  upon  the  last- 
formed  portion  of  shell.  According  to  Mr.  Hatchett's  analysis,  the 
shell  of  T.  navalis  was  perfectly  similar  to  that  of  T.  gigantea,  being 
devoid  of  phosphate  of  lime,  and  composed  of  97  parts  of  carbonate 
of  lime  and  3  parts  of  animal  matter. 

While  the  animal  was  in  the  shell  alive  and  undisturbed,  what  is 
termed  the  head  was  in  contact  with  the  end  of  the  canal  in  the 
wood  ;  but  on  laying  the  head  bare,  it  was  drawn  in  for  an  inch  into 
the  shell.  The  body  of  the  animal  filled  the  area  of  the  shell  com- 
pletely, but  appeared  much  smaller  when  taken  out,  in  consequence 
of  the  sea-water  which  it  contained  having  escaped.  The  largest 
of  the  worms  examined,  which  were  of  different  lengths,  measured 
8  inches.  Many  of  them  were  alive  24  hours  after  being  removed 
from  their  shell,  and  in  these  the  heart  was  seen  to  palpitate.  The 
blood  in  the  vessels  going  to  the  head  was  red,  as  also  the  parts  near 
the  liver ;  but  this  colour  disappeared  soon  after  death. 

The  head  of  the  worm  was  inclosed  between  the  two  concave 
boring  shells,  so  that  what  Sir  Everard  calls  the  face  was  the  only 
part  exposed.  These  shells  were  united  together  on  what  is  termed 
the  back  part  of  the  head  by  a  very  strong  digastric  muscle,  having 
a  middle  tendon  from  which  the  fibres  go  off  in  a  somewhat  radiated 
direction,  partly  for  insertion  into  the  concave  surface  of  each  shell, 
and  partly  into  a  long  semicircular  process  projecting  from  the 
posterior  part  of  each  shell.  The  two  inclose  the  oesophagus  and 
other  parts  surrounding  it.  The  double  muscle  was  inclosed  in  a 
smooth  shining  fascia.    When  first  exposed  it  was  of  a  bright  red. 

On  the  opposite  side  of  the  head  the  shells  were  united  by  a 
ligament  from  which  they  were  readily  separated  ;  at  this  part  were 
two  small  tooth-like  processes,  one  from  the  narrow  edge  of  each  shell, 
where  they  were  joined  together. 

From  the  middle  of  the  exposed  part  of  the  head  projected  a  kind 
of  proboscis ;  which  in  the  living  animal  had  a  vermicular  motion  : 
its  extremity  was  covered  by  a  cuticle  not  unlike  the  cornea  of  the 
eye.  On  removing  this,  the  cavity  immediately  beneath  it  was  found 
to  contain  a  hard  brown-coloured  gelatinous  substance,  like  a  Florence 
flask,  with  the  large  end  uppermost  in  form.  Sir  Everard  remarks 
that  as  thi3  proboscis  bas  no  orifice,  there  is  reason  to  believe  that  it 
adheres  to  the  wood,  acting  as  a  centre-bit,  while  the  animal  is  at 
work  with  the  shell,  and  thus  the  canal  in  the  wood  is  perfectly 
cylindrical.  The  mouth  was  nearly  concealed  by  the  projection  of 
tHe  proboscis,  but,  when  exposed,  presented  a  very  distinct  round 
orifice  between  the  proboscis  and  the  large  digastric  muscle. 

"  The  body  of  the  worm,"  proceeds  Sir  Everard,  "  is  inclosed  in 
one  general  covering,  extending  from  the  base  of  the  boring  shell, 
with  which  it  is  firmly  connected  to  the  root  of  the  two  small  tubes, 
which  appear  out  of  the  wood.  It  terminates  in  a  small  double  fold 
forming  a  cup,  on  the  inside  of  which  arc  fixed  the  long  small  stems 


of  two  opercula,  which  become  broad  and  flat  towards  their  other 
extremity.  These,  when  brought  together,  shut  up  the  shell,  and 
inclose  the  two  contracted  tubes  within  it :  not  one  operculum  corres- 
ponding to  each  tube,  but  in  a  transverse  direction.  In  the  T.  gigantea, 
the  opercula  are  similarly  situated,  each  shutting  up  one-half  of  the 
bifurcation.  At  the  base  of  this  cup  the  general  covering  is  thick  and 
ligamentous,  for  about  one-fourth  of  an  inch  in  length,  where  the 
stems  of  the  opercula  are  connected  with  it ;  and  at  one  spot  of  this 
thickened  part  there  is  an  adhesion  to  the  cylindrical  shell,  which  is 
the  only  part  of  the  animal  conuected  with  it.  There  is  a  depression 
in  the  shell  pointing  out  this  spot.  The  double  fold  of  the  outer 
covering,  that  forms  the  cup,  contains  the  sphincter  muscle,  which 
closes  the  orifice  by  bringing  the  opercula  together.  The  general 
covering  is  composed  of  two  membranes,  the  outer  the  strongest,  anr1 
made  up  of  circular  fibres,  the  inner  much  finer,  having  no  fibrous 
structure.  On  the  back  of  the  animal,  this  covering  is  firmly  con- 
nected to  the  parts  underneath,  and  is  there  strongest.  On  the  belly 
it  forms  a  cavity,  and  is  thinner.  It  is  everywhere  sufficiently  trans- 
parent to  show  the  different  viscera  through  it." 

In  this  paper  Sir  E.  Home  examines  in  detail  the  anatomy  of  these 
creatures,  and  left  little  further  to  be  known  on  that  point. 

With  regard  to  T.  gigantea,  he  observes  that,  when  arrived  at  ita 
full  growth,  it  closes  up  the  end  of  its  shell,  and  so  does  T.  navalit. 
Sellius  believed  that  the  animal  by  this  act  formed  its  own  tomb, 
since  it  could  no  longer  destroy  the  wood  in  which  it  was  contained. 
Sir  Everard  however  remarks  that  in  T.  gigantea  death  is  not  a  con- 
sequence of  seclusion  from  the  substance  in  which  it  is  imbedded. 
In  some  of  Mr.  Griffith's  specimens  the  shell  was  just  covered  in,  and 
the  part  close  to  the  termination  extremely  thin,  whilst  in  others  it 
was  increased  twenty-fold  in  thickness.  In  others  again  the  shell  had 
not  only  become  thick,  but  the  animal  had  receded  from  its  first 
inclosure,  and  had  formed  a  second  three  inches  up  the  tube,  and 
afterwards  a  third  two  inches  further  on,  and  had  made  the  sides 
thicker  and  thicker,  so  as  to  diminish  the  canal  in  proportion  to  the 
diminution  of  its  own  size. 


Animal  of  Teredo  navalis  out  of  the  shell. 

I,  the  opercula  are  wanting,  and  the  tuhes  retracted.  2,  the  opercula  in  their 
situation,  and  the  tuhea  protruded,  a  a,  the  boring-shells  ;  b,  the  proboscis  ; 
c,  the  mouth ;  d  d,  the  contents  of  the  abdomen  seen  through  the  transparent 
external  covering  ;  ee  breathing  organs  seen  in  the  same  ivay.  ('Philosophical 
Transactions.') 


Shell  and  Tube  of  Teredo  navalis. 
a,  Tubes  and  valves  in  their  position  at  the  end  ;  b,  c,  two  views  of  the  valves ; 
d,  double  operculum ;  e,  representation  of  the  protrusion  of  the  two  tubes  of  the 
animal.    ('Philosophical  Transactions.')    G.  Ii.  Sowerby. 

Sir  Everard  considers  these  facts  as  proving  that  Teredo  gigantea, 
when  arrived  at  its  full  growth,  or  whenever  it  is  prevented  from 
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increasing  in  length,  cIoscb  up  tho  end  of  itn  nhell,  and  lives  a  long 
time  afterwards,  furnished  with  food  from  tho  Hea-watcr.  Teredo 
navalis,  he  observes,  closes  up  its  shell  in  tho  name  manner  :  it  must 
therefore,  after  that  period,  bo  supplied  with  food  entirely  through  the 
medium  of  sea-water.  Tho  Teredines,  ho  adds,  turn  round  in  the 
shell,  to  which  they  are  not  attached,  and  with  which  their  covering 
only  has  a  slight  connection  at  ono  particular  spot,  to  prevent  tho 
external  tubes  from  being  disturbed.  This  motion,  Sir  Everard 
observes,  is  for  tho  purpose  of  boring. 

Some  of  the  Teredines  examined  by  Sir  Everard  Homo  wero  sent 
from  Sheerness  in  the  wood  alivo,  and  they  lived  in  salt-water  for  three 
days  after  being  brought  to  town.  Sir  Everard  observed  that  when 
tho  surface  of  tho  wood  was  examined  in  a  good  light,  while  only  an 
inch  in  depth  in  tho  water,  the  animal  threw  out  sometimes  one  tube, 
at  others  two  small  tubes.  When  ono  only  was  protruded,  the  other 
almost  immediately  followed  it.  Ono  of  them  was  about  three-quarters 
of  an  inch  long ;  the  other  only  half  that  size.  When  tho  largest  was 
exposed  to  its  full  extent,  there  was  a  fringo  on  tho  insido  of  its 
external  orifico  of  about  twenty  small  tontacula,  scarcely  visible  to 
tho  naked  eyo  :  these  wore  never  seen  except  in  that  state ;  for  when 
the  tube  was  retracted,  tho  end  was  first  drawn  in,  and  so  on,  until 
tho  whole  was  completely  inverted  :  and  therefore  in  a  half-protruded 
state  it  appeared  to  havo  a  blunt  termination  with  a  rounded  odgo. 
The  smaller  tube  was  not  inverted  when  drawn  in.  "  These  tubes," 
Bays  Sir  Everard  Home  in  continuation,  "  while  playing  about  in  the 
water  appeared  at  different  times  to  vary  in  their  directions,  but  usually 
remained  at  the  greatest  convenient  distance  from  each  other.  The 
largest  was  always  the  most  erect,  and  its  orifico  the  most  dilated  ; 
the  smaller  one  was  sometimes  bent  on  itself  with  its  point  touching 
the  wood.  In  one  instance,  where  a  small  insect  came  across  tho 
larger  one,  the  point  of  the  smaller  turned  round  and  pushed  it  oil', 
and  then  went  back  to  its  origiua.1  situation.  In  several  instances  tho 
smaller  one  appeared  to  be  the  most  sensible  ;  since  by  touching  tho 
larger  ono  gently  it  did  not  retract ;  but  on  touching  the  smaller  one 
they  both  wero  instantly  drawn  in.  Indeed  whenever  they  wero 
retracted  they  always  were  drawn  in  together.  When  the  worm  was 
confined  within  the  shell  the  orifice  was  not  to  be  distinguished  in 
the  irregular  surface  of  the  wood,  which  was  covered  with  small  fucL 
The  worm  appeal's  commonly  to  bore  in  the  direction  of  the  grain  of 
the  wood,  but  occasionally  it  bores  across  the  grain  to  avoid  the  track 
of  any  of  the  others ;  and  in  some  instances  there  was  only  a  semi- 
transparent  membrane  as  a  partition  between  two  of  them." 

T.  navalis  has  been  found  at  depths  ranging  from  the  surface  to 
ten  fathoms. 

It  is  said,  probably  with  truth,  that  T.  navalis  was  introduced  into 
Europe  from  warmer  climates.  However  that  may  be,  it  now  unfor- 
tunately swarms  in  our  seas.  The  ravages  of  this  apparently  insig- 
nificant animal  are  terrible.  Ships,  piles,  all  submarine  wood-works, 
are  ruinously  affected  by  it  :  small  as  it  is,  it  threatened  the  submersion 
of  Holland  by  its  destruction  of  the  dykes.  The  living  specimens 
which  formed  the  subject  of  Sir  Everard  Home's  observations  wero 
furnished  from  one  of  the  royal  dockyards.  The  rapidity  of  its  growth 
and  the  destructive  celerity  with  which  it  works  are  hardly  credible. 
A  piece  of  deal,  after  a  submersion  of  forty  days,  was  riddled  by 
them,  and  some  had  attained  considerable  size.  Those  from  the  dock- 
yard at  Plymouth,  examined  by  Montagu,  were  in  piles  which  had 
been  recently  taken  up  to  be  replaced  with  new ;  they  had  not,  accord- 
ing to  the  information  given  to  Montagu,  been  under  water  above  four 
or  five  years,  but  they  were  greatly  perforated,  though  they  were  sound 
solid  oak  when  they  were  driven.  The  only  effectual  way  of  preventing 
the  attacks  of  this  animal  upon  pile3  appears  to  be  by  covering  all 
that  part  which  is  continually  beneath  the  surface  with  short  broad- 
headed  nails.  The  action  of  the  sea-water  on  the  nails  produces  a 
strong  coating  of  rust,  said  to  be  superior  to  a  copper  sheathing. 


Wood  perforated  by  Teredines  novates. 


T.gigantea.  Rumphius,  in  his  '  Amboinische  Raritatkammer,'  gives 
two  figures,  here  copied,  of  a  species  of  tubular  shell  found  in  shallow 
water  among  mangrove-trees.  He  describes  the  ground  whence  they 
were  brought,  and  the  mode  in  which  the  large  end  of  the  shell  is 
.losed,  so  as  to  leave  little  doubt  that  it  was  T.gigantea,  though  the 
separation  of  the  two  tubes  through  which  the  parts  of  the  animal 
pass  out  is  different  from  the  specimens  brought  home  by  Mr.  Griffiths. 
This  difference  however,  as  the  latter  observes,  may  have  been  con- 
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uected  with  tho  situation  in  which  tho  animal  was  found,  namely, 
shallow  water  among  tho  mangroves. 


Teredo  gigantca.  (Rumph.) 
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Teredo  gigantea. 

1,  the  small  or  upper  extremity  of  the  shell,  the  external  covering  broken 
away  and  showing  the  termination  of  the  tubes,  one  of  which  is  broken  ;  2,  a 
longitudinal  section  of  that  part  of  the  shell  where  the  double  tubes  are  formed  ; 
3,  the  shell  complete,  or  nearly  so,  the  exception  being  the  imperfect  stale  nf 
the  upper  extremity.    ('  Philosophical  Transactions.') 


PHOLADOMYA. 


Mr.  Griffiths  relates  that  a  short  time  after  a  very  violent  earth- 
quake that  occurred  in  Sumatra  in  the  year  1797,  which  produced 
"  a  most  tremendous"  inundation  of  the  sea,  did  great  damage,  and 
caused  the  loss  of  many  lives,  these  shells  were  procured  in  a  small 
sheltered  bay  with  a  muddy  bottom,  surrounded  by  coral  reefs,  on 
the  island  of  Battoo.  More  than  twenty  specimens  were  brought  to 
Mr.  Griffiths,  but  not  one  was  complete  :  a  portion  of  the  shell  with 
the  apex  nearly  perfect,  and  another  with  the  opposite  closed  extre- 
mity nearly  so,  were  however  procured.  The  length  of  the  longest 
of  Mr.  Griffiths' s  shells  was  5  feet  4  inches,  and  the  circumference  of 
the  base  9  inches,  tapering  upwards  to  2^  inches.  There  were  other 
good  ones  of  smaller  size.  The  large  specimen  was  nearly  perfect, 
having  a  small  part  of  the  lower  extremity  entire.  Most  of  the  shells 
had  adhering  to  them,  about  one  foot  or  more  from  the  top,  the  small 
cockscomb  oyster,  small  serpulse,  &c. ;  consequently,  Mr.  Griffiths 
observes,  they  must  have  been  protruded  that  distance  from  the  hard 
mud;  but  the  water  being  thick  and  discoloured,  the  people  of  Battoo 
had  not  taken  notice  of  them  antecedent  to  the  earthquake.  The 
specimens  were  milk-white  on  the  outside  and  within  were  tinged 
with  yellow.  Mr.  Griffiths  remarks  that  the  large  end  of  the  shell  is 
completely  closed,  and  has  a  rounded  appearance ;  at  this  part  it  is 
very  thin.  The  small  end,  or  apex,  is  very  brittle  and  divided  by  a 
longitudinal  septum  running  down  for  8  or  9  inches,  forming  it  into 
two  distinct  tubes,  inclosed  within  the  outer  one,  whence  the  ani- 
mal throws  out  tentacula.  Mr.  Griffiths  goes  on  to  describe  the 
substance  of  the  shell  as  composed  of  layers  having  a  fibrous  and 
radiated  appearance,  covered  externally  with  a  pure  white  crust,  and 
internally  as  having  a  yellow  tinge ;  and  the  external  surface  as  fre- 
quently interrupted  in  a  transverse  direction  by  a  sudden  increase  of 
thickness,  which,  he  observes,  probably  indicates  different  stages  in 
the  growth  of  the  shell,  although  they  are  at  unequal  distances,  some- 
times at  G  inches,  sometimes  at  4  inches,  in  the  same  shell.  Many  of 
the  shells,  he  adds,  are  nearly  straight,  others  crooked  and  contorted. 


1,  a  transverse  section  of  Ehell,  giving  a  front  view  into  the  orifices  of  the 
double  tube,  and  showing  the  thickness  of  the  shell  at  that  part ;  2,  transverse 
section  of  shell  at  the  thickest  part  after  it  had  been  polished,  showing  the 
structure,  and  giving  a  front  view  of  the  orifices  into  the  double  tube.  ('  Philo- 
sophical Transactions.') 

PHOLADOM'YA,  a  genus  of  Conchiferous  Mollusca,  which  is  thus 
characterised  : — Shell  very  thin,  rather  hyaline,  transverse,  ventricose; 
inside  pearly ;  posterior  side  short,  sometimes  very  short,  rounded ; 
anterior  side  more  or  less  elongated,  gaping ;  upper  edge  also  gaping 
a  little.  Hinge  with  a  small  rather  elongated  triangular  pit,  and  a 
marginal  lamina  in  each  valve,  to  the  outer  part  of  which  is  attached 
the  rather  short  external  ligament.  Muscular  impressions  two  ;  these, 
as  well  as  the  muscular  impression  of  the  mantle,  in  which  there  is  a 
large  sinus,  are  indistinct.    (G.  B.  Sowerby.) 

The  genus  Pholadomya  is  a  most  interesting  form,  for  the  knowledge 
of  which  we  are  indebted  to  Mr.  G.  B.  Sowerby,  who  described  it  from 
a  recent  species  brought  from  the  island  of  Tortola  by  Mr.  Nicholson, 
and  in  the  possession  of  Mrs.  Mawe,  from  whom  it  passed  into  Mr. 
Broderip's  collection,  and  consequently  is  now  in  the  British  Museum. 

The  discovery  of  this  recent  species  led  at  once  to  the  more  perfect 
knowledge  of  several  fossils,  whose  genus,  as  Mr.  Sowerby  observes  in 


his 'Genera'  (No.  xix.),  was  before  exceedingly  doubtful,  insomuch, 
that  from  a  consideration  of  their  external  appearance  alone,  authors 
had  been  induced  to  place  them  in  several  genera,  to  none  of  which 
they  really  belonged — as  for  instance  those  named  Cardita  (?)  producta, 
C.  obtusa,  C.  lyrata,  C.  deltoidca,  and  C.  margaritacea  ;  and  Lutraria 
lyrata,  L,  ovalis,  L.  ambigua,  and  L.  anguslala.  These  occur  iu  several 
rocks  of  the  Oolitic  Series,  particularly  the  Cornbrash,  Inferior  Oolite, 
and  Fuller' s-Earth  ;  as  well  as  in  the  Lias,  the  London  Clay,  and  the 
Sutherland  Coal-Field ;  also  in  the  dark-coloured  clay  at  Alum  Bay. 

Professor  Owen  gives  the  following  description  of  the  animal : — 
"Pholadomya  presents  all  the  family  characters  of  the  Inclusa,  or 
Enfermds,  but  differs  generically  from  all  those,  the  organisation  of 
which  has  hitherto  been  described,  by  the  presence  of  a  fourth  aper- 
ture leading  to  the  interior  of  the  mantle,  that  is  to  say,  besides  the 
linear  slit  for  the  protrusion  of  the  narrow  foot  at  the  anterior  part  of 
the  ventral  aspect  of  the  mantle  and  the  two  siphonic  tubular 
passages,  there  is,  at  the  under  or  ventral  part  of  the  base  of  the 
united  siphons,  a  small  round  aperture,  which  is  continued  upon  a 
truncated  pyramidal  papilla  projecting  into  the  pallial  cavity,  forming 
a  valvular  obstruction  to  the  exit  of  fluids,  but  admitting  their  entry. 
This  doubtless  relates  to  some  curious  and  peculiar  feature  in  the 
economy  of  the  mollusc  :  the  foot  is  compressed,  half  an  inch  long, 
three  lines  broad ;  the  siphonic  tube  two  inches  long,  half  an  inch  in 
diameter,  bifid  at  the  extremity  ;  the  labial  appendages  short ;  the  two 
branchirc  of  each  side  conjoined,  and  those  of  the  right  united  to  those 
of  the  left  side  along  their  posterior  fourth.  More  of  the  anatomy  I 
have  not  at  present  worked  out;  but  there  is  enough,  I  think,  here 
stated  to  serve  as  an  answer  to  M.  De  Blainville's  question." 

P.  Candida  (G.  B.  Sowerby)  may  be  given  as  an  example. 

The  shell  is  transversely  oblong,  very  short  posteriorly,  rounded ; 
median  part  marked  with  divaricated,  decussate  stria},  which  are 
decurrent  from  the  umbo ;  anteriorly  elongated,  subquadrate. 

It  is  a  marine  species,  and  most  probably  inhabits  deep  water.  The 
specimen  from  which  Mr.  Sowerby  characterised  the  genus  was  thrown 
upou  the  beach  at  Tortola  after  a  hurricane. 

This  is  the  only  living  species,  but  several  fossil  forms  from  the 
Coai,  Oolite,  and  Lias  have  been  found. 


Pholadomya  Candida. 

a,  valves  shut,  the  umbones  towards  the  spectator ;  b,  inside  view  of  valve, 
showing  the  impressions  and  the  umbo  worn  through. 

PHOLERITE,  a  Mineral,  a  Hydrated  Silicate  of  Alumina.  This 
substance  occurs  in  small  pearly  scales,  which  are  usually  convex. 
These  are  white,  soft,  and  friable,  and  they  adhere  to  the  tongue. 

It  occurs  in  the  department  of  Allier  in  Frauce,  in  the  Coal  Forma- 
tion of  Fins. 
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PHOLAS.  [PlIOLADIDJS.J 

PHOLIDOPHOUUS,  a  genus  of  Fossil  Fishes.  [Fisn.] 
PHONE'MUS,  a  genus  of  Foraminifcra. 
PHONOL1TE.  [Clinkstone.] 

PHONY'GAMA,  a  genus  of  Birds  belonging  to  tho  family  Corvlthr. 
PHORCY'NIA.  [Aoalbph*.] 

PHO'RMIUM,  a  genus  of  Plauts  of  tho  natural  family  of  Liliaccw, 
tribe  Ayapanthem  of  Kndlichcr,  Asporaycn  of  Lindlcy,  contains  only  a 
single  species,  which  is  remarkablo  for  its  useful  product,  so  well 
known  under  the  name  of  New  Zealand  Flax,  and  which  is  found 
indigenous  in  New  Zealand  and  Norfolk  Island. 

P.  tenax  has  a  coloured  tubular  perianth,  of  which  the  tube  is  vory 
short,  and  divides  into  six  segments,  of  which  the  three  inner  are  the 
longest ;  stamens  six,  inserted  into  the  base  of  the  tube,  ascending, 
exserted  ;  capsule  oblong,  3-cornerod  ;  seeds  numerous,  compressed; 
embryo  in  the  centre  of  the  seed,  longer  than  half  the  albumen,  with 
its  radicle  next  the  umbilicus.  The  root  is  tuberous,  fleshy,  and 
bitter  lasted  ;  the  leaves  are  numerous,  all  radical,  linear-lanceolate, 
five  or  six  feet  long,  and  from  an  inch  and  a  half  to  two  inches  broad, 
2-rowed,  equitant  at  the  base,  leathery,  and  very  tough.  Its  flowers  aro 
numerous,  showy,  yellow-coloured,  arranged  on  a  tall  branched  panicle. 

The  leaves  of  this  plant  yield  a  very  beautiful  and  a  very  strong 
fibre,  which  has  been  imported  in  considerable  quantities  under  tho 
name  of  New  Zealand  Flax.  It  was  expected  to  be  much  more 
useful  than  it  has  proved  to  be,  in  consequeuco  of  its  having  tho  defect 
of  breaking  easily  when  made  into  a  knot.  Being  a  plant  of  high 
southern  latitudes,  it  was  supposed  that  it  might  easily  be  grown  in 
different  parts  of  Europe.  The  French  have  attempted  to  cultivate  it 
near  Cherbourg,  Toulon,  and  other  places,  and  it  has  been  introduced 
into  Ireland,  the  moist  insular  climate  of  which  is  probably  favourable 
to  its  growth.  It  grew  remarkably  well  for  a  number  of  years  in  tho 
Chelsea  Botanic  Garden,  but  was  killed  by  the  severe  winter  of  1837-38. 
Its  cultivation  has  also  been  attempted  in  Australia,  but  has  not  yet 
succeeded  to  any  extent. 

I'HO'BUS.  [TnocniD^.] 

PHOS  (De  Montfort),  a  genus  of  Turbinated  Gastropodous  MoUusca. 

PHOSPHATITE,  a  name  proposed  for  the  native  Phosphate  of 
Lime  derived  from  organic  sources,  and  usually  called  Coprolitcs.  The 
latter  term  conveys  an  impression  which  is  evidently  wrong,  with 
regard  to  large  quantities  of  the  phosphate  of  lime  now  obtained  for 
Agricultural  purposes.  In  that  which  is  obtained  from  the  Red  Crag 
fragments  of  bones  of  large  size  are  constantly  present,  and  it  is 
questionable  if  any  portion  of  this  phosphate  has  ever  been  excremen- 
titious  matter.  Hence  the  impropriety  of  the  term  coprolite.  The 
more  probable  origin  of  these  masses  seem  to  be  that  they  are  the 
debris  of  a  huge  sepulchre  of  Celacea,  sharks,  and  other  animals,  which 
was  formed  previously  to  the  existence  of  the  beds  in  which  these 
remains  are  now  found.  After  deposition  in  this  sepulchre,  the  animal 
matter  of  the  bones  was  gradually  washed  away,  and  the  large  quan- 
tities of  phosphate  of  lime  found  in  the  water- worn  nodules  of  the 
Red  Crag  are  thus  accounted  for.  [Coprolttes.] 

PHOSPHORESCENCE.    [Luminosity  in  Organic  Beings.] 

PHOSPHORITE,  a  name  for  the  native  Phosphate  of  Lime  obtained 
in  Spain.  [Apatite.] 

PHOTIZITE,  a  name  for  Manganese  Spar.  [Manganese.] 

PHRAGMATUHUS.  [Iguanida] 

PHRAGMI'TES,  a  genus  of  Plants  belonging  to  the  natural  order 
Graminacece.  P.  communis,  the  Reed,  is  a  plant  formerly  regarded  as 
a  species  of  Arundo,  but  now  separated  from  that  genus  on  account  of 
its  lower  floret  being  male  while  the  others  are  hermaphrodite,  and  its 
rachis  being  fringed  with  long  silky  hairs.  It  is  a  tall  plant  with  annual 
stems  and  a  perennial  root,  and  is  found  exclusively  in  places  over- 
flowed even  during  summer.  In  such  situations  it  is  found  abundantly 
in  Great  Britain,  and  occurs  all  through  Europe,  is  common  in  Siberia, 
Japan,  North  America,  and  even  Australia,  forming  thick  coverts,  and 
yielding  an  abundance  of  stout  durable  grass  of  great  value  for  the 
purpose  of  thatching  the  roofs  of  buildings.  This  is  undoubtedly  the 
*pa7(uiT7)j  of  the  Greeks.  A  second  species  is  said  to  grow  in  Egypt, 
and  a  third  in  the  island  of  Mauritius ;  the  two  latter  species  are  how- 
ever little  known. 

PHRAGMO'CERAS.  [Orthoceratidje.] 

PHRO'NIMA,  Latreille,  a  genu3  of  Amphipodous  Crustacea.  It 
has  two  very  short  setaceous  antennas  composed  of  a  small  number  of 
joints.  Four  first  feet  (machoires  extcrieures  of  Latreille)  in  the  form 
of  small  compressed  arms,  terminating  in  a  point,  and  dentated  below: 
the  two  interior  the  smallest,  and  annexed  to  the  head. 

P.  sedenlaria  (Cancer  sedentarius,  Forsk. ;  Cancer  gammarcllus  seden- 
tarius,  Herbst.),  has  a  transparent  body,  which  is  nacreous  and  dotted 
with  reddish.    Length  not  exceeding  an  inch. 

It  lives  at  some  distance  from  the  coast,  and  keeps,  according  to 
M.  Risso,  in  the  interior  of  tho  body  of  Badiata  belonging  to  the 
genera  Pyrosoma  and  Bene.  Found  in  the  Mediterranean  and  near 
Burray  in  Zetland. 

P.  Cuslos  is  smaller  than  the  preceding,  and  very  white.  Found 
near  Nice,  in  the  interior  of  Medusa;  (Equorea  and  Gcronia  of  Peron 
and  Lesueur).  (Risso.) 

PHRO'SINE,  Risso,  a  genus  of  Amphipodous  Crustacea,  namely, 
those  furnished  with  four  antenna:.    The  two  superior  antenna!  are 


large  and  spoon-shaped  ;  two  lower  antennas,  setaceous  and  very  nr/iall. 
The  ten  feet  properly  so  called  monodactyle,  formed  of  five  flattened 
joints  :  the  first  pair  short,  delicat«,  and  hooked  ;  tho  second  a  little 
shorter  than  the  third;  the  fourth  very  large,  with  its  first  joint  wide 
and  oval,  the  two  following  triangular,  the  fourth  oval  and  spiny,  and 
tho  IaHt  long,  pointed,  arched,  and  falciform  ;  the  fifth  pair  ohortcr 
than  tho  preceding,  but  of  tho  same  form.  (Dcsm.) 

P.  semilunata  has  an  oblong  body,  yellowish  anteriorly,  red  poste- 
riorly ;  the  head  is  provided  with  two  small  horriH,  which  form  a  sort 
of  crescent;  eyes  small.    Total  length  seven  to  eight  lines. 

This  species  is  rather  rare  in  the  neighbourhood  of  Nice,  where  it 
appears  in  the  spring  at  the  season  of  reproduction.  It  inhabits  deeps 
on  a  sandy  bottom.    Eggs  transparent. 

P.  macrophlhalma  has  an  oblong  violotrcd  body,  with  a  transparent 
head;  no  horns.  Found  on  P.  Pyrosoma,  in  February  and  July  :  at 
the  latter  period,  tho  female  is  loaded  with  a  quantity  of  very  small 
globular  eggs.  (Risso.) 

PHRYGANEA.  [Neuroptera.] 

PHRYNOCEPHALUS.  [Diiaconina.] 

I'llllYNOSOMA.  [Iguanid.-e.] 

PHYCIS,  a  genus  of  Fishes  belonging  to  the  family  Oadidw.  It  has 
an  elongated  body;  two  dorsal  fins,  tho  first  short,  the  second  long; 
ventral  fins  with  a  singlo  ray  only  at  tho  base,  afterwards  divided  ; 
chin  with  ono  barbule. 

P.  furcatus,  the  Forked  Hake,  the  Hake-Dame,  the  Common  Fork 
Beard,  is  a  rare  fish  on  the  British  coasts.  It  has  been  taken  most 
frequently  in  Cornwall.  It  is  about  two  feet  in  length,  but  not  very 
good  eating. 

(Yarrell,  British  Fishes.) 

PHYLLASTREPHUS.  [Merulidje.] 

PHYLLIDIA.  [Inferobranchiata.] 

PHYLLIDIANS  (Lamarck),  a  family  of  Gasteropodous  MoUusca, 
including  the  genera  Phyllidia,  Chilonellus,  Chiton,  Patella,  Patdloidea, 
and  Siphonaria.    [Cuitonid^;  ;  Patellidj;.] 

PHYLLITE,  a  name  for  Ottrelitc.  [Ottrelite.] 

PHYLLO'DIUM  is  that  organ  which  in  the  greater  part  of  the 
Australian  Acacias,  or  Wattle-Trees,  stands  in  the  place  of  leaves. 
[Leaf  ;  Acacia,  col.  22.] 

PHY'LLODOCE,  a  genus  of  Plants  belonging  to  the  natural  order 
Ericaceae.  It  has  a  5-parted  calyx,  an  ovate  corolla  with  a  contracted 
5-toothed  mouth,  10  stamens  inclosed,  slender  glabrous  filaments 
longer  than  the  anthers,  short  truncate  cells  opening  by  pores  at  the 
apex.  The  seeds  are  compressed  and  shining.  The  species  are  small 
evergreen  shrubs,  natives  of  the  north  of  Europe,  Asia,  and  North 
America. 

P.  ccerulca  has  linear  leaves  with  denticulated  margins,  glandular 
hairy  peduncles ;  calycine  lanceolate-acute  segments ;  anthers  three 
times  shorter  than  the  glabrous  filaments.  The  stem  is  from  4  to  5 
inches  high,  determinately  branched,  naked  below,  densely  hairy  above. 
Tho  flower  is  large,  pale,  bluish-red  ;  the  peduncles  terminal,  aggregate, 
and  simple.  The  plant  is  a  native  of  Perthshire  and  the  north  of 
England.  There  are  three  other  species  of  Phyllodoce,  which  are 
natives  of  North  America. 

(Babington,  Manual  of  British  Botany.) 
PHY'LLODUS,  a  genus  of  Fossil  Fishes.  [Fish.] 
PHYLLOGRAPTTJS.    [See  Graptolites,  in  Supplement.] 
PHYLLO'PODA  (Latreille),  a  section  of  Entomostracous  Crustacea. 
[Entomostraca  ;  Branchiopoda.] 

PHYLLOSO'MA,  a  family  of  Crustacea  called  by  Milne-Edwards 
Double-Cuirassed  (Bicuirasses).  It  is  composed  of  forms  which  are 
very  remarkable  for  their  rounded  shape  and  the  transparency  of  their 
teguments.  The  carapace  is  large,  lamellar,  extended  like  a  leaf 
horizontally  above  the  base  of  the  antennas  and  a  more  or  less  con- 
siderable portion  of  the  thorax.  The  thorax  is  equally  depressed,  so 
as  to  resemble  a  thin  blade  or  plate  placed  horizontally,  and  to  the 
existence  of  these  two  bucklers,  so  to  speak,  they  owe  the  name 
(Bicuirasses)  given  to  them  by  Latreille.  The  ophthalmic  ring  is  but 
little  if  at  all  distinct  from  the  interior  border  of  the  carapace,  and  it 
is  from  this  border  also  that  the  antennas  spring.  The  eyes  are  very 
large  and  projecting.  The  antennas  spring  below  and  behind  their 
peduncle,  on  the  same  transversal  line,  and  are  directed  forwards ; 
those  of  the  first  pair  are  bifid  at  the  end,  and  the  conformation  of 
those  of  the  second  pair  varies.  The  mouth  is  situated  very  far 
from  the  base  of  the  antennas,  aud  is  found  towards  the  anterior  third 
or  the  middle  of  the  lower  surface  of  the  carapace ;  it  has  the  form  of 
a  rounded  tubercle,  and  is  composed  essentially  of  a  large  upper  lip, 
a  pair  of  hooked  mandibles  which  want  a  palpiform  stem,  a  mem- 
branous and  bilobated  lower  lip,  and  a  pair  of  jaws ;  sometimes  there 
are  to  be  found  a  second  pair  of  jaws  and  even  jaw-feet  applied  against 
the  mouth,  but  in  general  those  organs  are  rudimentary  and  thrown 
rather  far  backwards.  The  great  flattened  blade  or  plate,  which  con- 
stitutes the  thorax,  commences  immediately  behind  the  mouth,  and 
presents  no  annular  divisions ;  in  general  it  reaches  a  good  deal  beyond 
the  carapace,  and  gives  insertion  to  the  feet  by  its  lateral  borders,  so 
that  those  organs  are  very  distant  from  the  median  line.  The  number 
of  feet  consists  of  from  seven  to  eight  pairs,  but  those  of  the  first 
pair,  and  sometimes  those  of  the  last,  are  very  short,  whilst  the 
others  are  very  long ;  all  are  very  slender,  aud  lead,  towards  a  third 
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of  their  length,  to  a  large  flabelliform  appendage,  which  is  analogous 
to  the  external  branch  of  the  thoracic  feet  of  the  Mysians,  but  which 
takes  its  origin  much  farther  from  the  body.  The  abdomen  is  slender, 
and  sometimes  rudimentary  ;  in  general,  nevertheless,  it  is  terminated 
by  a  fin  composed  of  five  blades  disposed  in  a  fan-shape,  as  in  the 
family  of  the  Caridoids.  The  false  feet  are  always  more  or  less 
rudimentary. 

These  Crustaceans  do  not  present  any  organs  which  can  be  con- 
sidered as  brauchisc  ;  some  naturalists  give  this  name  to  the  ciliated 
appendages  which  represents  the  palp  of  the  thoracic  feet,  but  with- 
out resting  this  conclusion  on  any  fact ;  and  M.  Milne-Edwards  is 
disposed  to  believe  that  respiration  is  carried  on  by  means  of  tho 
general  surface  of  the  body.    ('  Histoire  Naturelle  des  Crustacc's.') 

M.  Milne-Edwards,  whose  definition  of  this  family  we  have  above 
given,  makes  it  consist  of  two  genera  only,  Phyllosoma  and  Amphion. 
He  observes  that  tho  Phyllosomata  are  easily  recognised  by  their 
fbliaceous  carapace,  which  leaves  part  of  the  thorax  exposed.  In 
Amphion,  the  carapace  hides  the  thorax  entirely. 

Phyllosoma  (Leach). — This,  one  of  the  most  remarkable  genera 
known,  is  composed  of  animals  whose  body  is  so  much  flattened,  that 
there  is  scarcely  an  interval  between  the  teguments  of  tho  upper  and 
lower  surfaces,  so  that  it  is  difficult  to  comprehend  how  the  viscera 
are  there  lodged.  This  lamellar  body  is  divided  into  three  distinct 
parts ;  the  head,  the  thorax,  and  the  abdomen. 

The  head  has  the  form  of  a  delicate  disc  or  of  an  ordinary  oval 
leaf,  and  only  adheres  to  the  thorax  by  its  central  portion,  so  that  the 
borders  all  round  are  free.  This  species  of  buckler  is  wide  and 
horizontal ;  at  its  anterior  extremity  it  give3  insertion  to  the  eyes  and 
to  the  antenna;.  The  eyes  spring  near  the  median  line,  and  arc 
globular  ;  they  are  carried  on  slender,  cylindrical,  and  very  long 
peduncles. 

The  thorax  is  lamellar  like  the  carapace,  and  constitutes  a  second 
buckler,  the  anterior  portion  of  which  only  is  covered  by  the  first  of 
these  foliaceous  discs.  It  is  in  general  wider  than  it  is  long,  and 
striated  transversely,  but  it  presents  no  trace  of  a  division  into  rings. 
The  feet  are  inserted  all  round  the  disc.  The  disposition  of  the 
abdomen  varies  :  sometimes  it  is  elongated,  divided  into  very  distinct 
rings,  and  perfectly  distinct  from  the  thorax  which  covers  its  base  ; 
sometimes  it  is  confounded  with  the  buckler,  and  only  seems  to  be  a 
prolongation  of  it. 

The  nervous  system  of  the  Phyllosomata  presents  a  remarkable 
mode  of  conformation ;  the  mass  formed  by  the  cephalic  ganglion  is 
Bituated  near  the  base  of  the  antenna;,  and  communicates  with  the 
thoracic  ganglions  by  means  of  two  very  long  chords.  The  thoracic 
ganglions  are  not  united  on  the  median  line,  but  communicate  with 
each  other  by  transversal  commissures  :  there  are  nine  pairs.  The 
abdominal  ganglions  are  very  small,  and  amount  to  six  pairs.  The  in- 
testine seems  to  be  straight,  and  in  the  interior  of  the  cephalic  buckler 
are  to  be  perceived  a  great  number  of  vessels  which  diverge  laterally. 

The  species  are  found  in  the  seas  of  warm  countries.  M.  Milue- 
Edwards  remarks,  that  were  it  not  for  the  beautiful  blue  of  their  eyes, 
they  would  not  be  perceived  as  they  float  on  the  surface  of  the  water, 
bo  transparent  are  their  bodies.  The  seas  of  Africa  and  India,  Australia 
and  New  Guinea  furnish  the  greatest  number  of  species.  M.  Milne- 
Edwards  divides  the  genus  into  the  three  following  natural  groups  : — 
1.  Ordinary  Phyllosomata. 

Abdomen  very  distinct  from  the  thorax,  large,  divided  into  rings, 
and  terminated  by  a  well-developed  caudal  fin. 

The  Phyllosomata  of  this  division  approach,  more  than  the  others, 
the  Caridoids  and  the  Amphions,  for  their  abdomen,  though  flattened, 
much  resembles  that  of  the  Shrimps  (Salicoques). 

P.  commune  has  the  cephalic  plate  less  than  the  thoracic  plate,  covering 
the  base  of  the  second  pair  of  feet  (or  external  jaw-feet),  elongated, 
and  narrowed  forwards.  External  an  tenure  styliform,  much  longer 
than  the  ocular  peduncles,  and  composed  of  five  joints  (without 
reckoning  the  peduncle  that  supports  them,  and  which  is  only  a  pro- 
longation of  the  border  of  the  carapace),  of  which  the  third  is  very 
small,  the  fourth  shorter  than  the  ocular  peduncle,  and  the  last  nearly 
half  the  length  of  the  preceding,  and  not  convex. 

It  inhabits  the  seas  of  Africa  and  India. 


P.  clavicorne,  from  the  seas  of  Africa  and  Asia,  is  another  example 
of  this  section. 


Phyllosoma  clavicorne. 

The  otber  two  sections  consist  of  those  Phyllosomata  whose  abdomen 
is  intimately  united  with  the  thorax,  without  well  distinguished 
divisions,  and  terminated  by  a  very  small  caudal-fin. 

2.  Short-Tailed  Phyllosomata. 

Abdomen  in  general  rudimentary  and  lodged  in  the  middle  of  a 
great  notch  on  the  posterior  border  of  the  thorax. 

P.  laticorne  and  P.  brcvicorne,  tho  eyes  and  antennae  of  which  are 
represented  below,  are  examples  of  this  section. 


Phyllosoma  commune. 


a,  Eyes  and  Antenna;  of  Phyllosoma  laticorne ;  b,  Eyes  and  Antenna;  of 
Phyllosoma  brevicorne.  The  first  of  these  species  is  found  in  the  Indian  Seas, 
and  the  second  in  the  seas  of  Africa  and  Asia. 

3.  Broad-Tailed  Phyllosomata. 

Abdomen  large,  triangular,  and  occupying  the  whole  length  of  the 
posterior  border  of  the  carapace. 

P.  spinosum  (Azores)  and  P.  Meditcrrancum  (Mediterranean),  &c, 
are  examples  of  this  section. 

Amphion  (Milne-Edwards).  —  M.  Milne  Edwards  states  that  the 
Crustacea  which  he  has  designated  under  the  name  of  Amphion 
approach  nearer  to  the  Phyllosomata  thau  any  of  the  other  Stoma- 
pods,  but  in  some  respects  they  resemble  also  the  genera  Alima  and 
Mysis;  and  he  i3  of  opinion  that  they  establish  the  natural  passage 
between  these  animals.  Their  cephalic  buckler  or  carapace  is  folia- 
ceous, like  that  of  the  Phyllosomata,  whilst  the  form  of  the  abdomen 
and  the  caudal-fin  is  that  of  Mysis. 

The  only  species  known,  Amphion  Reynaudii,  was  taken  at  sea  in 
the  Indian  Ocean  by  M.  lleynaud,  naval  surgeon.  Its  length  is  about 
an  inch,  and  its  teguments,  with  the  exception  of  those  of  the  abdomen, 
are  diaphanous. 

(Histoire  Naturelle  des  Crustaces.) 

PHYLLOSTOMA.  [Cheiroptera.] 

PHYSA.  [LlMNiEADiE.] 

PHYSALIA.  [AcALEPHiE.] 

PHY'SALIS  (from  <pdaa,  a  bladder,  in  reference  to  the  inflated 
calyx),  a  genus  of  Plants  belonging  to  the  natural  order  Solanaccx. 
It  has  a  5-toothed  calyx  ;  a  campanulate  rotate  5-lobed  corolla ;  con- 
verging anthers  opening  longitudinally ;  a  capitate  stigma ;  smooth 
2-celled  berry,  covered  with  the  angular  membranous  inflated  calyx. 
The  species  are  annual  or  perennial  herbs,  rarely  shrubs. 

P.  somnifcra  has  several  shrubby  branched  stems,  round  and  downy. 
The  leaves  are  in  lateral  pairs,  short-stalked,  ovate,  downy,  and  from 
two  to  four  inches  long.  The  flowers  are  axillary,  subsessile,  small, 
crowded,  and  of  a  greenish-yellow  or  white.  The  berry  is  red  and 
smooth,  and  about  the  size  of  a  pea.  This  plant  is  the  ^Tpvx"os 
vwvoitik6s  of  Theophrastus  ('Hist,  riant.,'  9,  12);  and  the  ~%Tp\>xvor 
aAacditafiov  of  Dioscorides  (4,  72).  It  is  a  native  of  rocky  places  in 
the  south  of  Europe  and  the  East  Indies.  It  is  reputed  to  be  narcotic, 
diuretic,  and  alexipharmic.  The  leaves  steeped  in  oil  are  in  India 
applied  to  inflammatory  tumour.?,  and  they  are  used  in  a  similar  way 
in  Egypt.    Kunth  recognised  this  plant  in  Egyptian  mummies. 

P.  Alhckcngi,  the  Winter  Cherry,  is  an  herbaceous  downy  plant,  with 
a  perennial  creeping  root ;  ovate  deltoid  leaves ;  spotless  flowers,  ovate 
coloured  calyx,  and  subulate  segments.    It  is  a  native  of  Europe  on 


PHYSALITE, 


PHYTOLACCA. 


exposed  hills,  nnd  of  Japan.  The  corolla  is  a  dirty  white ;  the  calyx  l 
reddish-yellow,  inclosing  a  rod  berry.  The  fruit  of  this  plant  was 
well  known  to  the  ancients,  and  is  described  by  Dioscoridos.  In  this 
country  however  the  fruit  is  seldom  eaten,  and  the  plant  is  cultivated 
chiefly  on  account  of  its  appearance.  In  Arabia  and  Armenia,  Spain, 
ond  Germany  however  the  berries  frequently  supply  tbo  place  of  other 
eatable  fruits.  They  have  a  subacrid  and  not  unpleasant  flavour,  but 
tho  persistent  calyx  with  which  they  are  invested  is  very  bitter. 
Hay  speaks  of  these  berries  as  a  preventive  of  gout,  and  others  have 
extolled  them  as  diuretics,  and  recommended  them  in  the  treatment 
of  dropsy. 

P.  pubescens,  Downy  Winter  Cherry,  is  a  native  of  North  America 
and  tho  Kast  Indies.  The  whole  plant  is  densely  clothed  with  down. 
The  corolla  is  yellow,  marked  with  five  roundish  brownish-violet  spots 
at  the  throat.  The  berries  are  yellowish  when  ripe ;  they  are  called 
Gooseberries,  aud  are  used  as  a  substitute  for  them  in  many  parts, 
nnd  when  preserved  with  sugar  make  an  excellent  sweetmeat.  It  is 
the  Camara  of  Brazil. 

(Lindley,  Flora  Sfedica  ;  Burnett,  Outlines  of  Botany  ;  Fraas, 
Synopsis  I'tantarum  Flora:  Ulassica:) 

PHYSALITE,  an  opaque  variety  of  topaz.  [Topaz.] 

PHY'SALUS.     [ACALKPH/E  ;  Cetacea.] 

PHYSE'TER.  ICetacea.] 

PHYSIC-NUT.  [Jatropha.] 

PHYSIOLOGY  (<pv<rioKoyia,  from  (f>vais,  nature,  and  \6yos,  discourse) 
is  the  science  which  treats  of  the  phenomena  of  living  bodies.  Its  I 
several  departments  are  considered  in  separate  articles,  in  which  a  com- 
plete system  may  be  found.  Tho  reader  is  referred  to  tho  articles 
Vitality,  Digestion,  Absorption,  Circulation,  Heart,  Respira- 
tion, Nutrition,  Secretion,  Gland,  Bone,  Skeleton,  Articulation, 
Muscle,  Larynx,  Nervous  System,  Brain,  the  several  organs  of  the 
Senses,  Reproduction,  and  the  articles  on  the  anatomy  and  special 
physiology  of  the  individual  organs  of  animals  aud  plants,  which  are 
referred  to  in  each  of  the  preceding. 

PHYSOGRADA.  [Acalepii.t:.] 

PHYSONE'MUS,  a  genus  of  Fossil  Fishes.  [Fisn.] 

PHYSOSPEHMUM  (from  <pvaa,  a  bladder,  and  <nr(pfia,  a  seed,  in 
reference  to  the  tegument  not  adhering  to  the  seed  when  young),  a 
genus  of  Plauts  belonging  to  the  natural  order  Uinbelliferce.  It  has  a 
5-toothed  calyx ;  obovate  petals,  with  an  inflexed  point ;  the  fruit 
laterally  compressed;  the  carpels  reniform,  globose,  didymous,  with 
five  filiform  slender  equal  ridges,  the  lateral  within  the  margin  ;  the 
interstices  with  single  vittse.  The  species  are  perennial  herbs.  The 
flowers  white. 

P.  Cornubicnse  has  triternate  radical  leaves;  wedge-shaped  leaflets 
deeply  toothed  ;  the  stem-leaves  ternate,  lanceolate,  and  entire  ;  the 
stem  from  one  to  three  feet  high,  erect,  round,  striated,  minutely 
scabrous,  bearing  a  few  small  ternate  leaves  with  linear-lanceolate 
segments;  the  umbels  are  terminal;  the  carpels  longer  than  broad; 
the  coat  loose.  It  is  a  native  only  of  Cornwall,  iu  bushes  and  hedges  ; 
in  great  plenty  in  the  neighbourhood  of  Bodmin.  Cattle  are  so  fond 
of  this  plant  that  they  will  eat  it  down  to  the  ground.  The  root  con- 
tains a  yellow  resinous  juice.    There  are  but  few  species  of  this  genus. 

(Babington,  Manual  of  British  Botany.) 

PHYSSO'PHORA.  [Acalepele.] 

PHYTELEPHAS  (from  <pvr6y,  a  plant,  and  e'Ae'^ay,  ivory),  a  genus 
jf  Plants  belonging  to  the  natural  order  Pandanew,  of  Brown,  and 
originally  referred  by  Lindley  to  the  order  Cydanthacea:,  but  in  his 
'  Vegetable  Kingdom  '  he  places  it  with  the  Palms.  Under  this  name  it 
was  first  described  by  Ruiz  and  l'avon,  in  their  'Systema  Vegetabilium 
Floiie  1'eruvianrc.'  It  was  also  described  by  Willdenow  under  the 
name  EUjihantusia,  but  the  former  name  is  now  generally  used.  The 
substance  called  Vegetable  Ivory  consists  of  the  seeds  of  species  of 
Phytelephas. 

This  genus  is  characterised  by  possessing  pinnated  fronds  and  an 
erect  stem.  The  flowers  are  arranged  on  a  spadix  inclosed  in  a  uni- 
versal spnthe,  and  are  of  two  sorts,  the  one  containing  both  stamens 
and  pistils,  tho  others  only  pistils.  The  spadix  is  crowded  with 
flowers,  and  the  stamens  are  very  various ;  the  style  is  divided  into 
5  or  6  deep  segments ;  there  is  no  visible  calyx  or  corolla ;  the  fruit 
consists  of  quadrilocular  drupes,  which  are  aggregated  into  a  large 
muricated  coriaceous  head.  The  seeds  are  about  the  size  of  a  pigeon's 
egg,  and  of  an  oblong-ovate  triangular  shape.  When  young  they  con- 
tain a  crystalline  liquor  without  odour  or  taste,  which  is  regarded  as  a 
refreshing  drink  by  traveller.'.  In  the  process  of  growth  however  this 
once  opaline  liquid  becomes  milky  and  opaque,  acquiring  some  taste 
and  odour,  and  at  last  it  is  converted  into  a  substance  in  many 
instances  whiter  aud  harder  than  ivory.  If  the  liquid  of  the  seed  is 
kept  long,  even  when  it  is  clear,  it  becomes  sour,  thus  indicating  that 
although  clear  and  tasteless  it  contains  some  carbonaceous  principle, 
as  well  as  water.  There  are  two  species  of  Phytelephas,  yielding  seeds 
of  the  same  kind  :  the  P.  macrocarpa  has  a  low  stem  aud  large  fruit, 
whilst  the  P.  microcardia  has  little  or  no  stem  aud  small  fruit.  These 
plants,  which  have  an  external  character  something  between  a  palm 
and  a  cycas,  occur  in  South  America,  iu  the  valleys  of  the  Peruvian 
Ande*,  and  especially  on  the  borders  cf  the  river  Magdaleua.  The 
natives  of  these  districts  have  used  the  seeds  from  time  immemorial, 
for  the  purposes  of  making  buttons,  heads  to  walking-sticks,  and  various 


trinkets;  but  it  is  only  within  a  recent  period  that  they  havo  been 
UHcd  for  theso  purposes  in  Europe.  They  are  now  extensively  in«-d, 
as  far  as  their  size  will  permit  them,  for  t  he  manufacture  of  nl  most  all 
tho  articles  for  which  ivory  bad  been  iu  use  be  fore ;  and,  an  they  can 
bo  made  at  a  cheaper  rate,  their  sale  is  at  present  somewhat  extensive. 
In  the  use  of  the  nuts  for  turning,  considerable  difference  is  found  in 
their  quality;  some  are  comparatively  oily  and  soft,  and  work  up  with 
ease,  whilst  others  are  so  brittle  as  to  bo  unmanageable  in  the  lathe. 
They  do  not  answer  so  well  as  ivory  for  the  construction  of  delicate 
articles,  as  they  are  much  more  easily  fractured  ;  and  although  at  first 
these  seeds  are  whiter  than  ivory,  they  aro  not  found  to  retain  their 
colour  so  well. 

It  might  at  first  appear  difficult  to  account  for  tho  germination  of 
theso  plants,  as  the  albumen,  which  is  destined  to  nourish  the  young 
plant,  is  as  hard  as  ivory  ;  but  this  is  provided  against  by  tho  hard 
albumen  absorbing  water,  and  thus  not  ordy  becoming  soft  and  capable 
of  being  used  by  tho  embryo,  but  it  also  loses  its  whitcnes".  It  regains 
these  properties  when  dry.  The  embryo  is  small  compared  with  tho 
size  of  the  seed,  of  a  sweet  taste,  and  lies  inclosed  in  a  little  bag  at  one 
end  of  the  seed,  the  presence  of  which  is  indicated  by  a  slight  swelling 
on  tho  external  part  of  the  seed.  When  the  seeds  are  brought  into 
this  country  they  arc  contained  in  a  soft  external  tegument  of  .1  light 
colour,  nnd  about  the  eighth  of  an  inch  in  thickness  with  a  dark  mark 
indicating  the  point  of  attachment.  This  covering  is  easily  removed, 
and  the  seed  underneath  is  of  a  dark  brown  colour,  from  a  lnernbrano 
which  is  closely  attached  to  the  albumen.  Iu  some  cases  this  is  of  a 
reddish  colour,  especially  on  the  smaller  seeds,  and  these  are  probably 
the  produce  of  the  smaller  species  of  the  plants.  When  the  seed  is 
cut  completely  through,  an  irregular  cavity  is  found  in  the  centre. 
This  should  bo  attended  to  in  working  it. 

(Ruiz  and  Pttvon,  Systema  Vcyctab ilium  Flora:  Peruviana;  ;  Cooper, 
Paper  On  Vec/ctable  Ivory,  iu  M icroscopical  Journal,  No.  16.) 

PHYTEUMA  (a  name  adopted  by  DioscoridcO,  a  genus  of  Plants 
belonging  to  the  natural  order  Campanulacae.  It  has  a  5-parted 
calyx;  a  rotate  corolla  with  5  long  linear  segments  ;  free  anthers;  and 
filaments  dilated  at  the  base. 

P.  orbiculare,  Round-Headed  Rampion,  has  the  heads  of  its  flower.? 
globose,  those  of  the  fruit  oblong,  the  leaves  crenate-serrate,  the  lower 
ones  cordate-ovate,  stalked,  the  upper  ones  linear,  lanceolate,  sessile. 
It  is  a  native  of  the  mountains  of  Europe  and  of  Euglaud  in  chalky 
soil.    The  flowers  are  of  a  deep  blue  colour. 

P.  spicatum,  Spiked  Rampion,  is  distinguished  by  having  the  heads 
of  its  flowers  oblong,  those  of  the  fruit  elongated,  cylindrical ;  the  lower 
leaves  cordate-ovate,  the  upper  ones  linear-lanceolate,  sessile ;  the 
flowers  are  white,  cream-coloured,  or  blue.  It  is  a  native  of  the 
temperate  parts  of  Europe,  aud  of  Sussex  in  England.  Campanula 
Rapunculus  is  likewise  known  as  the  Rampion. 

(Babington,  Manual  of  British  Botany.) 

PHYTO'CRINUS.  [Encrinites.] 

PHYTOLACCA,  a  genus  of  Plauts  the  type  of  the  natural  order 
Phylolaccacece.  The  species  are  tropical  or  subtropical  herbaceous 
plants,  with  erect  or  occasionally  twining  stems,  a  thickish,  turnip- 
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Phytolacca  decandra. 
1,  an  expanded  flower  ;  2,  the  pistil ;  3,  n  ripe  fruit ;  4,  the  fame,  cut  through 
ansverscly ;  5,  a  vertical  section  of  a  seed. 
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shaped  root,  alternate  undivided  broad  leaves,  and  leafless  erect 
racemes  of  flowers,  succeeded  by  deep  purple  fruits.  They  have  a 
5-parted  calyx  ;  no  corolla  ;  from  5  to  30  stamens  inserted  into  a  fleshy 
disc ;  and  the  pistil  consists  of  several  unilocular  distinct  carpels 
united  at  the  base  or  along  the  whole  inner  angle.  The  fruit  is  an 
umbonate  depressed  berry,  with  solitary  seeds  whose  embryo  is  turned 
round  mealy  albumen. 

P.  decandra,  a  species  found  wild  in  Virginia,  where  it  is  called 
Pocau,  whence  the  vulgar  name  of  Poke  applied  to  this  species,  has  a 
root  which  acts  as  a  powerful  emetic,  but  its  exhibition  is  attended 
with  narcotic  effects ;  its  berries  are  also  reported  to  possess  the  same 
quality ;  they  stain  an  intense  purple  colour,  and  are  said  to  be 
employed  in  Portugal  as  a  means  of  improving  the  appearance  of 
inferior  red  wines.  Notwithstanding  the  acridity  of  its  leaves,  this 
plant,  when  very  young,  is  said  to  be  eaten  in  the  United  States  as 
asparagus;  and  Dr.  Royle  relates  that  he  found  P.  acinosa,  a  Himalayan 
species,  employed  in  the  same  manner  in  the  north  of  India,  to  bo 
very  palatable  when  boiled. 

PHYTOLACCA'CEiE,  a  natural  order  of  Plants  belonging  to  the 
class  Exogens.  According  to  most  writers  they  are  regarded  as 
apetalous  plants,  and  allies  of  the  Chenopodiaceous  and  Polygonaceous 
orders,  from  which  their  distinct  ovaries  chiefly  distinguish  them; 
but  Eudlicher,  in  his  arrangement  of  plants,  probably  influenced  by 
the  form  of  their  embryo  and  by  the  plurality  of  the  carpels,  considers 
them  as  related  on  the  one  hand  to  the  Caryophyllaceous  and  on  the 
other  to  the  Malvaceous  orders.  Notwithstanding  the  apparent  dif- 
ference between  these  two  stations  it  is  probable  that  both  are  correct, 
and  that  Phytolaccacea:  are  really  plants  connecting  Chenopodiacccc 
and  Caryophyllacca:.  If  so,  they  furnish  a  new  proof  of  the  badness 
of  the  fundamental  divisions  proposed  for  Exogens  by  both  De  Can- 
dolle  and  Jussieu.  With  the  exception  of  Phytolacca,  no  plants  of  this 
order  appear  to  be  of  much  importance  to  man  ;  their  properties  seem 
to  be  generally  acrid. 

PHYTOSAU'RUS,  Jaeger's  name  for  a  genus  of  Fossil  Saurians. 
Two  species  are  recorded,  P.  cubicodon  and  P.  cylindricodon,  botli 
from  the  Dolomitic  Sandstone  (Keuper  Formation). 

PHYTO'TOMA.  [Musopiiagid.e.] 

PHYTOZOA'RIA  (Elirenberg),  a  name  for  the  animals  included  in 
the  families  iioJi/ero,  Infusoria,  and  Rotatoria.  [Rotifera;  Infusoria.] 
PIA  MATER.  [Brain.] 

PIAHAU,  or  PIAUHAU,  the  name  assigned  to  certain  Cotingas 
(Ampclis,  Linn.),  whose  bill  is  more  strong  and  more  pointed  than  the 
ordinary  Cotingas.  [Muscicapid,e.] 

PIAUZ1TE,  a  kind  of  mineral  resin  or  wax  insoluble  in  alcohol. 

PICA.  [CORVIDiE.] 

riCATHARTES.  [Corvid.e.] 

PICIDiE,  a  family  of  Scansorial  Birds.  The  order  Pica;  of  Linnreus 
is  thus  characterised : — Bill  (cuneus  sarrieus)  cultrated,  with  a  convex 
back.  Feet  walking,  short,  rather  strong.  Body  '  tenaciusculum,' 
impure.  Food  ' quisquilia).'  Nest  in  trees;  the  male  feeding  the 
incubating  female.    Monogamy.    Order  analogous  to  the  Primates. 

This  order  seems  to  be  the  most  arbitrary  in  the  ornithological 
system  of  Linnasus,  for  under  it  birds  of  very  discordant  habits  are 
collected.  The  Woodpeckers,  the  Crows,  the  Trogons,  the  Orioles,  the 
Cuckoos,  the  Kingfishers,  the  Humming-Birds,  are  there  associated 
with  others  in  the  following  succession  : — • 

Genera : — Psiltacits,  with  its  three  sections  ;  Ramphastos,  Buccros, 
Buphaga,  Crotophaga,  Corvus,  Coracias,  Oriolus,  Gracula,  Paradisea, 
Trogon,  Bucco,  Cucidus,  Yun.r,  Picm,  Sitla,  Todus,  Alccdo,  Merops, 
Upupa,  Certhia,  and  Trochilus. 

Brisson  had  previously  arranged  the  Wryneck,  the  Woodpeckers, 
and  the  Jacamar  in  the  first  section  (bill  straight)  of  his  thirteenth  order 
of  birds — those,  namely,  with  four  toes,  two  before  and  two  behind. 

Latham's  Pica  consist  of  even  a  more  heterogeneous  group  than  that 
assembled  under  the  Piece  of  Linnaeus. 

The  fourth  order  of  Birds,  in  the  Method  of  Lacdpede,  consists  of 
those  which  have  the  bill  straight  and  compressed,  and  under  it  two 
genera  only,  Galbxda  (Jacamar)  and  Piciis,  are  arranged.  The  Count's 
third  and  fifth  orders  are  formed  respectively  of  the  genera  Bucco 
and  Yunx. 

The  first  family  (Cuneirostres,  or  Spheneramphes)  of  M.  DumdriTs 
third  order  (Grimpeurs,  or  Climbers)  comprises  the  genera  Picus,  Yunx, 
Galbula,  Crotophaga,  and  Cuculus. 

The  Pici  form  M.  Meyer's  third  order,  and  are  divided  into  two 
sections  : — 

1.  With  stiff  feathers.    Genera— Picus,  Certhia. 

2.  With  soft  feathers.    Genera—  Yunx,  Sitta,  Tichodroma. 
Illiger's  Scansores   consist  of  the  Psittacini ;   the  Serrali ;  the 

Amphiboli ;  the  Sagittilingues ;  and  the  Syndactyli.  The  Sagittilingues 
embrace  the  genera  Yunx  and  Picus. 

The  great  genus  Picus  is  placed  by  Cuvier  in  his  third  order, 
Grimpeurs,  between  Galbula  and  Yunx. 

The  Zygodactyli  are  the  first  tribe  of  the  Sylvicola;,  the  second  order 
of  birds  according  to  the  method  of  M.  Vieillot :  the  second  family  of 
that  order,  the  Macroglosses,  consist  of  the  genera  Picus  and  Yunx. 

The  Zygodactyli  are  the  fifth  order  in  M.  Temminck's  arrangement; 
nnd  the  genera  Picus,  Galbula,  and  Yunx  constitute  the  second  family 
of  that  order. 


The  Cuckoos  and  the  Woodpeckers  form  the  Zygodactyly  of  M.  De 
Blainville. 

Mr.  Vigors  separates  the  Parrots  [Psittacid2e]  and  Woodpeckers 
from  the  other  families  of  Scansores  [Scansores],  associating  them 
together  in  consequence  of  their  affinity  iu  the  essential  characteristics 
of  the  tribe;  and,  in  his  view,  they  compose  its  normal  groups,  as 
Climbers  par  excellence,  differing  however  as  to  the  mode  in  which 
they  climb  :  the  Parrots  using  the  foot  chiefly  in  grasping  the  object 
which  assists  them  in  their  ascent,  and  in  conjunction  with  the  bill ; 
while  the  Picidw  rely  upon  the  strength  and  straightness  of  the  hind 
toes  in  supporting  them  in  a  perpendicular  position  on  the  sides  of 
trees,  in  which  posture  they  are  also  assisted  by  the  strong  shafts  of 
the  tail-feathers. 

The  Proglosses  of  M.  Latreille  are  arranged  between  the  Cuculides, 
and  the  Grandiroslres  (Toucan  and  Arac^iri) ;  the  Proglosses  consists 
of  the  genera  Yunx,  Picoidcs,  and  Picus. 

In  the  method  proposed  by  M.  Do  Blainville  in  1815  and  1821,  and 
developed  by  M.  Lherminier  in  1827,  the  Woodpeckers  (Picus)  stand 
between  the  Toucans  and  the  Hoopoes,  in  the  first  sub-class  (Normal 
Birds). 

In  the  Projet  of  M.  Lesson  the  Ticdes  comprise  the  genera  Yunx, 
Picoidcs,  Picus,  and  Picumnus,  and  are  placed  between  the  Cuculdes 
and  the  Rarnphastiddes,  forming  the  fourth  family  of  the  first  tribe 
(Zygodaclyles)  of  Inscssores,  or  Grimpeurs. 

Mr.  Swainson  is  of  opinion  that  tho  structure  of  the  Picidm  con- 
ctitutes  them  the  most  perfect  of  all  the  climbing  birds,  for  nature 
has  rendered  their  whole  organisation  subservient  to  this  particular 
power.  The  feet,  ho  observes,  although  very  short,  are  unusually 
strong ;  the  nails  are  broad  and  crooked,  and  the  toes  placed  in  pairs, 
that  is,  two  forward  and  two  backward. 


Foot  of  Woodpecker. 


As  an  additional  and  powerful  support  in  their  rapid  and  perpen- 
dicular ascent  up  the  trunks  of  trees,  their  tail-feathers,  he  remarks, 
terminate  in  points,  and  are  uncommonly  hard,  so  that  being  pressed 
against  the  bark,  they  assist  the  bird  in  its  progress  or  in  keeping  its 
position.  The  bill,  destined  for  the  laborious  operation  of  penetrating 
the  wood  or  stripping  off  the  bark  of  forest-trees,  is  beautifully 
adapted  for  the  purpose,  being  wedge-shaped,  furnished  with  regular- 
sided  angles,  and  in  one  species  (Picus  principalis)  nearly  of  the  colour 
and  consistency  of  ivory,  whence  it  has  been  termed  the  Ivory-Billed 
Woodpecker.  Mr.  Swainson  then  calls  attention  to  the  worm-like 
tongue  barbed  at  the  point,  and  capable  of  being  protruded  to  a  great 
length. 


Bill  of  Woodpecker. 

In  the  College  of  Surgeons  in  London,  are  several  preparations 
illustrative  of  the  structure  of  the  muscles  of  the  base  of  the  tongue 
in  these  birds.  The  end  attained  by  the  arrangement  of  these  muscles 
is  the  rapid  and  extensive  protrusion  of  the  tongue  iu  the  transfixion 
of  the  insects  which  constitute  the  food  of  the  Woodpecker,  and 
which  are  dislodged  from  their  hiding  places  under  the  bark  of  trees 


Head  of  Woodpecker,  showing  the  mechanbm  of  the  tongue.  (Vurrcll.) 
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by  means  of  its  powerful  bill.  For  tlio  moro  offoctual  rotontion  of 
tho  stronger  insects,  it  may  bo  observed  that  tho  horny  sheath  at  the 
tip  of  the  tongue  is  barbod ;  tho  tongue  is  also  lubricated  by  a 
glutinous  secretion,  abundantly  furnished  by  tho  two  largo  submaxil- 
lary glands,  whioli  may  be  seen  oxtonding  from  behind  tho  angles  of 
the  lower  jaw  along  the  under  Bide  of  tho  rami  to  tho  symphysis. 

This  mechanism  enables  tho  bird  to  introduce  the  tonguo  into  holes 
and  crevices,  and  under  the  loose  bark  of  trees,  to  tho  destruction  of 
insects  there  harboured.  A  similar  conformation,  directed  to  a 
different  end,  exists  in  tho  Humming-Birds,  [TnouiiiUD/U.] 

Mr.  Yarrell  observes,  that  another  anatomical  peculiarity  remarkable 
in  the  skeleton  of  the  Woodpecker,  but  admirably  adapted  to  the 
habits  of  the  bird,  is  tho  small  size  of  the  keel  of  the  breast-bone. 
"Moderate  powers  of  flight,"  says  this  observing  zoologist,  "sufficient 
to  transport  the  bird  from  tree  to  tree,  aro  all  that  it  seems  to  require ; 
large  pectoral  musclos  with  a  deep  keel  to  tho  breast-bone  would  to 
this  bird  bo  an  inconvenience.  Tho  advantage  of  a  narrow  shallow 
keel  is  immediately  apparent,  on  looking  at  a  representation  of  the 
skeleton  in  a  climbing  position;  tho  low  keel,  allowing  tho  bird  to 
place  its  body  close  to  tho  tree,  brings  its  centre  of  gravity  in  a  per- 
pendicular line  before  the  points  of  support,  and  thus  materially 
diminishes  tho  labour  of,  and  tho  strain  upon,  the  muscles  of  the  legs 
and  thighs.  The  descending  position  of  the  bones  of  the  tail  indicate 
the  mode  by  which  the  still'  points  of  tho  tail-feathers  are  brought 
into  contact  with  the  surface  of  the  bark  of  the  tree  to  form  an 
accessory  prop."    ('  British  Bird-".') 


Skeleton  of  Woodpecker.  (Yarrell.) 


In  the  opinion  of  Mr.  Swainson  the  divisions  of  this  family  are 
strongly  marked  ;  because,  as  some  few  intervening  forms  are  wanting, 
the  circle  is,  in  one  sense,  incomplete.  Thus  the  Nuthatches  (Sittce), 
he  observes,  although  clearly  approximating  to  the  Woodpeckers,  are 
not  directly  united  to  them  ;  neither  does  the  intervention  of  the 
Wryneck,  with  its  worm-like  tongue,  or  of  0.>~yrhynchus,  with  its  acute 
bill,  do  more  than  indicate  the  broken  links  of  the  chain.  The  absolute 
tonnection  between  the  true  Woodpeckers  (Picince)  and  the  sub-family 
of  Barbets  (Buccoince)  is,  he  thinks,  unquestionably  established  by 
two  very  singular  little  birds ;  one  being  the  Minute  Woodpecker  of 
Linnaeus  (Asthenurus,  Sw.),  the  other  a  Barbet  (Picumnus,  Temm.). 

The  true  Woodpeckers  (Piciance,  Sw.)  are,  Mr.  Swainson  observes, 
typically  represented  by  the  great  ivory-billed  species  already  noticed. 
The  upper  and  lower  ridge  of  the  bill  in  this  bird  exactly  correspond, 
he  remarks,  in  their  inclination  towards  the  tip,  rendering  the  organ 
ft  perfectly  straight  wedge.  This  construction  is,  he  points  out, 
rendered  still  more  perfect  by  a  ridge,  forming  a  strongly  carinated 
line,  which  runs  parallel  to  the  culmen,  and  is  situated  nearly  half 
way  between  that  and  the  external  margin  of  the  upper  mandible. 
Mr.  Swainson  then  draws  attention  to  the  crests  in  these  birds — short, 
rigid,  and  turned  upwards ;  but  their  chief  generic  distinction  rests, 
in  his  opinion,  on  the  structure  of  the  feet,  the  hinder  external  toe 
being  manifestly  longer  than  that  in  front  :  this  peculiarity  is,  he 
observes,  even  extended  to  such  aberrant  species  as  have  one  of  the 
small  toes  wanting — the  two  northern  species  Apternus  tridactylus  and 
A.  arcticus,  for  instance.  To  this  group  therefore  he  restricts  the 
generic  name  of  Picus,  which  includes  in  his  arrangement  all  the 
British  species  excepting  P.  viridis. 

In  the  next  group,  Chrysoptilus,  he  finds  a  diminution  of  the  typical 
excellences ;  the  bill,  as  in  the  Common  Green  Woodpecker,  is  still 
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nearly  straight,  but  tho  lateral  ridgo  is  close  to  tho  culmen,  and  th» 
hind  too  is  either  of  equal  length  or  Hlightly  shorter  than  tho  foro 
too  :  tho  crest,  though  still  short,  is  less  rigid,  and  not  so  much 
developed.  Mr.  Swainson  remarks  that  tho  colours  of  these  birds  aro 
always  gay  ;  greon  and  soot-black  predominate,  and  most  of  tho  typical 
species  have  tho  quills  of  a  beautiful  golden  hue,  whenco  tho  generic 
name  above  stated. 

Tho  third  genus,  Malacolophus,  Sw.,  is  described  to  be  highly  elegant : 
tho  bill  is  no  longer  straight,  tho  culmen  being  moro  arched  than  tho 
lower  ridge  or  gonys,  and  tho  latter  particularly  short,  owing  to  the 
prolonged  advancement  of  tho  chin,  which  occupies  full  one  half  of 
the  lower  mandible.  Tho  lateral  ridgo  of  tho  upper  mandible  is  as 
in  tho  last  genus;  but  tho  anterior  too  is  longer  than  the  hind  toe; 
the  crest  is  long,  formed  of  loose  feathers,  and,  like  the  rest  of  the 
plumage,  particularly  soft,  whence  the  generic  name. 

Colaptes  (Sw.)  is  distinguished  from  Malacolophus  by  the  greater 
curvature  and  compression  of  tho  bill,  and  by  the  disappearance  of 
the  ridge  on  the  upper  mandible;  thus,  in  Mr.  Swainson's  opinion, 
assimilating  the  group  to  the  Tenuirostres,  and  exhibiting  tho  weakest 
structuro  among  the  Woodpeckers. 

Melanerpes  (Sw.),  tho  fifth  and  last  genus,  may,  Mr.  Swainson  thinks, 
be  not  unaptly  called  Swallow- Woodpeckers,  for  they  resemble  those 
birds  in  their  migratory  habits,  their  long  wings,  and  their  black  glossy 
plumage,  destitute  in  the  typical  examples  of  spots  or  bands. 

Mr.  Swainson  concludes  his  observations  on  tho  Picidce  by  stating 
that  tho  other  genera,  whose  climbing  habits  havo  induced  naturalists 
to  place  them  with  this  family,  are  Yunx  and  O.ryi-hynchus :  the  first 
of  theso  types  belongs  exclusively  to  the  Old  World  ;  tho  latter,  in 
Mr.  Swainson's  opinion,  seems  to  be  the  representative  of  it  in 
America.  * 

The  following  is  Mr.  Swainson's  systematic  arrangement : — 
Picidce. — Bill  straight,  more  or  less  conic.    Toes  placed  in  pairs. 
Sub-family  : — Piciance  (Picince  ?),  the  True  Woodpeckers.  Bill  wedge- 
shaped.    Tongue  vermiform. 

1.  Picus,  Typical-Woodpeckers. — Bill  perfectly  wedge-shaped,  cylin- 
drical; the  culmen  straight ;  lateral  ridges  removed  from  the  culmen. 
Versatile  (outer  posterior)  toe  always  loDger  than  the  anterior  (outer 
fore  toe). 

Sub-genera  -.—Picus  (America  and  India) ;  ITemicircus  (India) ;  Den- 
drobates  (Africa,  except  two  species  from  Tropical  America) ;  Apternus 
(Arctic  Regions) ;  and  Dcnclrocopus  (Universal.) 

2.  Olirysoptilus,  Green- Woodpeckers. — Versatile  and  anterior  toes  of 
equal  length.  Lateral  ridge  nearest  to  the  culmen,  which  is  sharp, 
and  either  quite  straight  or  very  slightly  bent.  Bill  depressed  or 
widened  at  the  base.  Colour  green  banded  or  spotted  with  black. 
Sub-typical  genus. 

Sub-genera  : — Dendromus  (Africa  and  India) ;  Cldoroncrpes  (Tropical 
America);  Dryotom us  (America  and  Europe);  Chrysoptilus  (Tropical 
America). 

3.  Malacolophus,  Rasorial- Woodpeckers. — Versatile  toe  shorter  than 
the  anterior,  '"Unien  curved.  The  lateral  ridge  (except  in  the  typical 
group)  wanting.  Tarsus  shorter  than  the  versatile  toe.  Hind  head 
with  a  crest  of  very  soft  feathers. 

Sub-genera: — Brachylophus  (Old  World  only);  Hemilophus  (India 
only).  Typical  -.—Malacolophus  (Tropical  America  only) ;  Mcijlyptes 
(India) ;  C Itrysonotus  (India  only). 

4.  Colaptes. — Tarsus  lengthened  and  equal  to  the  versatile  toe ; 
which  latter  is  shorter  than  the  auterior.  Bill  broader  at  its  base 
than  it  is  high ;  the  sides  compressed ;  the  culmen  considerably  curved 
from  its  base ;  the  lateral  ridge  either  obsolete  or  entirely  wanting. 
Nostrils  partially  defended  by  feathers. 

Sub-genera  : — Geocolapies  (Africa  only) ;  Colaptes. 

5.  Melanerpes. — Bill  straight,  more  or  less  cylindrical ;  base  wide  ; 
the  ridge  of  the  culmen  slightly  bent,  but  not  very  prominent ;  the 
sides  rounded ;  the  lateral  ridge  slight,  and  placed  near  but  not  close 
to  the  culmen.  Gonya  very  long,  as  in  the  typical  group.  Nostrils 
nearly  concealed.  Wings  long ;  the  first  quill  spurious  or  very  small ; 
the  second  nearly  as  long  as  the  third.  Toes  various.  Habits  gre- 
garious and  migratory.  Colours  black  varied  with  white  and  red.  The 
fissirostral  type  (America  only). 

Sub-genera  : — Centurus,  Leuconerpes,  Melanerpes,  Tj-ipsurus.  Sub- 
family :  Buccoince,  Barbets  [BarbbtsJ.  W\  surrounded  with  long 
bristles.    Tail  short,  soft. 

Yunx.  [Yunx.] 

The  Picidce,  in  Mr.  Swainson's  arrangement,  are  placed  between  the 
Psittacidm  and  the  Certhiadce. 

Picus  martius,  Linn,  (genus  Dryocopus,  Boie  ;  Dryotomus,  Sw.).  This 
is  the  Pic  Noir  of  the  French ;  Picchio  Grande,  Picchio  Nero,  and  Picchio 
Corvo  of  the  Italians ;  Schwartz  Specht  and  Fichten-  und  Nordischer- 
Baumhacker  of  the  Germans;  Swarte  Specht  of  the  Netherhuiders ; 
Great  Black  Woodpecker  of  the  English. 

The  whole  plumage  deep  black,  except  that,  in  the  male,  all  the 
upper  part  of  the  head  is  of  a  lively  red ;  the  female,  on  the  contrary, 
has  only  a  small  space  of  that  colour  on  the  occiput  Very  old  males 
have  the  belly  and  abdomen  tinged  with  reddish ;  part  of  the  tirsus 
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feathered ;  iris  yellowish-white ;  naked  circle  which  surrounds  the 
eye  and  feet  black  ;  bill  bluish-white,  black  at  the  point.  Length  from 
16  to  17  inches. 

Young  males  have  the  upper  part  of  the  head  marked  with  red  and 
blackish  spots ;  iris  whitish-ash  colour.  The  older  the  male  grows  the 
more  vivid  does  the  red  on  the  head  become. 

This  bird  is  found  in  the  north  of  Europe  and  Siberia  principally : 
Norway,  Sweden,  Poland,  and  Russia  possess  it,  and  it  inhabits  the 
Swiss  mountains  and  those  of  Savoy  and  the  Tyrol.  It  is  rare  in 
France  and  Germany.  There  is  no  record  of  its  appearance  in  Holland. 
Prince  Bonaparte  mentions  it  as  occurring  very  rarely  in  the  neigh- 
bourhood of  Home,  in  the  winter  only,  in  the  deep  sub-Apennine  woods. 
Sir  YV.  Jardine,  in  the  '  Naturalist's  Library '  (1839),  says  Mr.  Jenyns, 
the  latest  writer  on  our  British  Fauna,  in  1835  writes  thus:  —  "  No 
specimens  however  known  to  have  been  certainly  killed  in  this 
country  exists  in  any  of  our  museums,  and  there  is  strong  reason  to 
doubt  the  reality  of  its  claims  to  a  place  in  the  British  Fauna."  The 
authority  previous  to  thia  rests  with  the  works  of  Drs.  Latham  and 
Pulteney. 


Great  Black  Woodpecker  (Picus  (Dryocopus)  martins). 
Upper  figure,  female ;  lower,  male.  (Gould.) 


Mr.  Yarrell,  in  his  interesting  '  British  Birds,'  states,  that  the  Great 
Black  Woodpecker  was  added  to  the  catalogue  of  the  birds  of  these 
islands  by  Dr.  Latham,  who  said  that  he  had  been  informed  that  the 
species  had  occasionally  been  seen  in  Devonshire  and  the  southern 
parts  of  the  kingdom.  Mr.  Yarrell  refers  also  to  Dr.  Pulteney's  cata- 
logue of  the  Dorsetshire  birds,  where  the  Great  Black  Woodpecker  is 
noticed  as  having  been  more  than  once  killed  in  that  county — one 
in  particular  said  to  have  been  shot  in  a  nursery  at  Blandford,  and 
another  at  Whitchurch  ;  and  he  then  quotes  Montagu's  supplement 
for  the  following  passage  : — "  Lord  Stanley  assures  us  that  he  shot  a 
Picus  martius  in  Lancashire ;  and  we  have  heard  that  another  was 
shot  in  the  winter  of  1805  on  the  trunk  of  a  tree  in  Battersea  Fields." 
Mr.  Yarrell  then  goes  on  to  state  that  the  specimen  of  the  Black 
Woodpecker,  formerly  in  the  collection  of  Mr.  Donovan  (who  was 
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well  known  to  give  very  high  prices  for  rare  British-killed  birds,  for 
his  own  use  in  his  '  History  of  British  Ornithology '),  was  affirmed  to 
have  been  shot  in  this  country ;  and,  at  the  sale  of  Mr.  Donovan's 
collection,  this  specimen  was  purchased  by  the  Earl  of  Derby,  and  is 
now  at  Knowsley.  Mr.  Yarrell  further  states  that  he  has  been  told 
of  two  instances  of  the  Black  Woodpecker  having  been  killed  in 
Yorkshire,  and  that  it  is  also  recorded  to  have  been  killed  in  Lincoln- 
shire. "A  few  years  since,"  says  Mr.  Yarrell  in  continuation,  "a 
communication  was  made  to  the  Zoological  Society  of  London,  that  two 
examples  of  the  Great  Black  Woodpecker  had  been  at  that  time  killed 
in  a  small  wood,  near  Scole  Inn  in  Norfolk ;  and,  still  more  recently, 
a  pair  were  frequently  seen  in  a  small  preserved  wood,  near  Christ- 
church  in  Hampshire.  It  was  hoped  that  they  would  have  remained 
to  go  to  nest ;  but  the  birds,  disturbed  by  being  too  frequently 
watched,  left  the  wood.  Lastly,  I  may  add,  that  Sir  Robert  Sibbald, 
iu  his  '  Scotia  Illustrata,'  claims  Picus  martius  a3  a  bird  of  Scotland, 
including  it  in  his  '  Historia  Auimalium  in  Scotia.'"  ('British 
Birds.') 

Mr.  Gould  thus  describes  the  habits  of  the  Great  Black  Wood- 
pecker:— "We  need  hardly  Bay  that  it  is  on  the  bark  of  trees  more 
exclusively  that  the  Woodpecker  finds  its  food,  and  to  this  end  are  its 
powers  and  organs  adapted.  If  we  examine  the  toes  of  the  present 
species,  which  are  to  be  taken  as  illustrative  of  form  in  the  whole  of 
the  family  (with  the  exception  of  a  single  limited  group),  we  find 
them  long  and  powerful,  furnished  with  strong  claws,  admirably 
adapted  for  grasping  or  clinging  to  the  rough  inequalities  of  the 
bark;  besides  this  they  are  placed  in  pairs,  so  as  in  some  measures 
to  antagonize ;  but  not,  as  generally  stated,  two  before  and  two  behind, 
for  one  pair  is  lateral  and  diverges  from  the  other  at  an  acute  angle, 
so  as  to  be  applied  to  the  convexity  of  the  tree,  and  thus  render  the 
grasp  close  and  firm.  The  tail  is  composed  of  stiff  feathers  ;  the 
shafts  of  which  taper  gradually  from  the  base  of  the  extremities, 
which,  curving  inward  when  pressed  against  a  tree,  not  only  form  a 
fulcrum  for  the  support  of  the  body,  but  by  their  elasticity  tend  to 
propel  it  forwards.  This  provision,  the  more  needed  from  the  poste- 
rior situation  of  the  legs,  is  admirably  calculated  for  ascending ;  and 
having  explored  the  bark  by  a  spiral  course,  the  woodpecker  flies  off 
to  the  next  tree  to  repeat  the  same  process.  The  flight  of  the  present 
species  is  undulating,  seldom  protracted  to  any  extent,  but  limited  to 
a  transit  from  tree  to  tree  in  the  seclusion  of  its  native  woods.  Its 
food  consists  of  the  larva}  of  wasps,  bees,  and  other  insects ;  in  addition 
however  it  devours  fruits,  berries,  and  nuts  with  avidity.  The  female 
selects  the  hollows  of  old  trees,  in  which  she  deposits  two  or  threo 
eggs  of  an  ivory  whiteness." 

Mr.  Hewitson  saw  this  species  in  two  instances  only  in  Norway, 
and  at  a  distance.  The  birds  were  so  wild  that  to  approach  them 
was  impossible.  The  same  observing  ornithologist  says  that  on  the 
wing  the  Black  Woodpecker  looks  like  a  crow,  and  that  its  notes 
resemble  a  loud  hoarse  laugh. 

P.  viridia  (Genus  Gecinus,  Boie ;  Brachjlophus,  Swainson).  This  is 
the  Pic  Verd  and  Pic  Vert  of  the  French ;  Pico  Verde,  Piechio  Verde, 
and  Piechio  Pollastro,  of  the  Italians ;  Griin  Specht,  and  Fichten-,  Laub-, 
Griiuer-  und  Griinlicher-Baumhacker,  of  the  Germans ;  Wedknar,  Gron- 
'  spik,  and  Grongjoling  of  the  Swedes;  Groenspet  of  the  Danes  and 
Norwegians;  Deteu  and  Detela  of  Scopoli ;  Green  Woodpecker  or 
Woodspite,  Rain-Bird,  Rain-Fowl,  High-Hoe,  Hewhole,  Awl-Bird, 
Piek-a-Tree,  Yappingale,  Yaffil,  Yaffle,  Yaffler,  Woodwall  (?),  AVhet- 
Ile,  Popinjay,  and  Poppinjay,  of  the  English ;  Cnocell  y  Coed  and 
Delor  y  Derw  of  the  Welsh. 

Male. — Top  of  the  head,  occiput,  and  moustaches  brilliant  red; 
face  black,  upper  parts  a  beautiful  green  ;  rump  tinged  with  yellow- 
ish ;  quills  regularly  marked  with  whitish  on  their  external  barbs ; 
tail'  shaded  with  brown  and  striped  transversely ;  base  of  the  lower 
mandible  yellowish;  iris  white,  feet  greenish-brown.  Total  length 
about  13  inches. 

Female  with  less  red  on  the  head  and  less  black  round  the  eyes  ; 
the  moustaches  black. 

The  young  at  their  departure  from  the  nest  have  a  little  red  upon 
the  head,  the  rest  yellowish  ash-colour;  all  the  green  paler,  and 
marked  on  the  back  with  ashy  spots ;  the  moustaches  formed  by  some 
black  and  whitish  spots ;  the  rest  of  the  lower  parts  greenish-white 
with  transverse  brown  bands ;  iris  blacki3h-ash. 

Varieties.— Pure  white  with  the  head  yellowish ;  the  plumage 
whitish,  with  the  ordinary  colours  weakly  developed ;  often  more  or 
less  variegated  with  white. 

Belon  seems  to  confound  the  Great  Black  Woodpecker  and  the 
Green  Woodpecker  :  his  description  and  figure  indicate  the  latter,  but 
over  the  cut  in  'L'Histoire  de  la  Nature  des  Oyseaux'  (folio,  1555), 
he  writes,  "Dryocolaptos,  Pipra,  Pipo,  Chloreus  en  Grec,  Picus  martius 
major,  Picus  arborarius  et  Arborum  Cavator  en  Latin,  Pic  mart,  Pic 
verd,  ou  Pic  iaulne  en  Frangoys ; "  and  below  he  gives  the  description 
of  the  ApvoKoAavTTis  from  the  ninth  chapter  of  the  ninth  book  of 
Aristotle  ('  Hist.  Anim.),  where  the  Greek  zoologist  states  that  the 
ApvoKoAdirTT)s  does  not  perch  on  the  ground,  but  strikes  the  oaks  to 
make  the  worms  and  insects  (ctki>itt€s)  come  forth.  Now  the  Green 
Woodpecker  frequently  alights  on  the  ground  for  the  purpose  of 
feeding  on  emmets.  In  the  '  Portraits  des  Oyseaux,'  &c.  (4to,  1557), 
over  the  same  figure,  is  printed  "  Grec,  ApvoKoXdnTris  ;  Latin,  Picui 
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mtiTimui,  J'icus  martins,  arlurarius ;  Ilalien,  1'ico,  Fiohloj  Francois, 
Pic,  Picmart,  Pio  verd,  Tic  iaulne,  Pioumart;"  and  below  it: — 
"  Le  Pic  void  iaulne  ii  la  Turtrelle  a  gurnc, 

Et  mi  Corbeau  et  au  rouge  Pis  verd. 

Do  plume  lnulno  il  a  le  oorpi  oouvert, 

let  bcs  pctits  en  un  trou  d'ttrbe  eneerre." 


Green  Woodpecker  (Picus  [Gecinus)  viridis). 
Upper  figure,  adult  male  ;  lower,  young  bird,  (Gould.) 

This  bird  is  found  on  the  European  continent,  but  not  common  iu 
Holland,  from  Scandinavia  and  Russia  to  Spain,  Provence,  and  Italy; 
the  wooded  districts  of  Greece  ;  England  generally,  where  there  are 
woods.    Not  recorded  as  having  been  found  in  Ireland. 

This  species  obtains  its  food  both  upon  trees  and  on  the  ground; 
its  flight  is  short,  undulating,  and  rather  laborious.  "  When  seen 
moving  upon  a  tree,"  says  Mr.  Yarrell,  "  the  bird  is  mostly  ascending 
in  a  direction  more  or  less  oblique,  and  is  believed  to  be  incapable  of 
descending  unless  this  action  is  performed  backwards.  On  flying  to  a 
tree  to  make  a  new  search,  the  bird  settles  low  down  on  the  bole  or 
body  of  the  tree,  but  a  few  feet  above  the  ground,  and  generally 
below  the  lowest  large  branch,  as  if  to  have  all  its  work  above  it, 
and  proceeds  from  thence  upwards,  alternately  tapping  to  induce  any 
hidden  insect  to  change  its  place,  pecking  holes  in  a  decayed  branch, 
that  it  may  be  able  to  reach  any  insects  that  are  lodged  within,  or 
protruding  its  long  extensible  tongue  to  take  up  any  insect  on  the 
surface ;  but  the  summit  of  the  tree  once  obtained,  the  bird  does  not 
descend  over  the  examined  part,  but  flies  off  to  another  tree,  or  to 
another  part  of  the  same  tree,  to  recommence  its  searcb  lower  down 
nearer  the  ground." 

A  very  large  proportion  of  the  food  of  this  species  is  derived  from 
ante  and  their  eggs.  Every  person  who  has  lived  in  the  country  must 
frequently  have  seen  this  gay-coloured  woodpecker  on  its  feed  at  some 
ant  hill.  Mr.  Yarrell  states  that  he  has  seldom  had  au  opportunity  of 
examining  a  recently-killed  specimen,  the  beak  of  which  did  not  indi- 
cate by  the  earth  adhering  to  the  base,  aud  to  the  feathers  about  the 
nostrils,  that  the  bird  had  been  so  at  work.  Bechstein  says  that  in 
the  winter  it  will  take  bees  from  the  hive,  and  that  iu  the  house  it  is 
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fed  on  nuts,  ants'  eggs,  and  meat.  Of  its  manners  in  captivity  the 
German  ornithologist  says  that  the  beauty  of  its  plumage  is  all  that 
can  be  said  of  it ;  fir  it  is  no  fierce,  quick,  and  stubborn,  that  it  can 
only  bo  kept  chained.    It  is  curious,  U  adds,  to  see  it  crack  nuts. 

Buffon  laments  over  the  hard  lot  of  this  bird,  always  condemned  to 
labour  for  its  existence  ;  and  hears  in  its  wild  laughing  cry  exclama- 
tions of  wretchedness.  An  animal  can  hardly  \xs  unhappy  while  obey- 
ing an  instinct  which  is  associated  with  enjoyment;  and  ho  differently 
has  the  sound  fallen  upon  other  ears,  that  it  has  conveyed  the  idea  of 
mirth.  But  Budon  bad  strange  fancies  about  the  happiness  aud 
unhappincss  of  animals. 

The  nest  is  f/eneinlly  formed  in  an  elm  or  ash  tree;  and  when  the 
birds  are  excavating  the  hole  on  which  they  have  pitched  for  its  place, 
they  are  said  to  cany  their  chips  to  a  distance,  for  fear  their  presence 
on  the  spot  should  lead  to  discover)'.  The  eggs,  which  are  smooth, 
shining,  pure  white,  arc  deposited  on  the  bare  loose  decayed  wood,  and 
are  from  five  to  seven  in  number. 

Besides  the  laughing  note,  which  is  repeated  more  frequently  and 
loudly  before  rain,  a  low  jarring  sound  is  uttered  by  the  adults,  and  ia 
supposed  to  be  a  sexual  call.  Mr.  Yarrell  states  that  the  young  are 
fledged  in  June,  and  creep  about  at  a  short  distance  from  the  hole 
where  they  were  hatched  before  they  are  able  to  fly,  and  that  he  has 
known  the  young  birds  taken  from  the  tree  and  brought  up  by  hand 
to  become  very  tame  aud  utter  a  low  note  not  unlike  that  of  a  young 
gosling. 

P.  major  (Genus  Dryohalcs,  Boie  ;  Dendrocopus,  Swainson). — This  is 
the  Grand  Pic  Valid  and  Pic  Val  id  ou  Epeiche  of  the  French  ;  Picchio) 
Cardinale  Maggiore,  Picchio  Varia  Maggiore,  aud  Picchio  Rosso  Mag- 
giore  of  the  Italians  ;  Der  Bunt  Specht,  Fichten-,  Kieffern-,  Laubholz- 
und  Bergbunt-Specht,  and  Grosser  Baumhacker,  of  the  Germans ; 
Gyllenreuna  of  the  Swedes;  Hakke-Speet  of  the  Danes  ;  Great  Black 
and  White  Woodpecker,  Greater  Spotted  Woodpecker,  Witwall,  Whit- 
wall,  Wood  Pie,  and  French  Pie  (the  last  in  Gloucestershire),  of  the 
English  :  Delor  Fraith  of  the  Welsh. 

Male. — A  transverse  whitish  band  on  the  forehead  ;  top  of  the  head 
black  ;  on  the  occiput  a  rod  space  ;  a  large  black  band  originates  at  the 
angle  of  the  bill,  surrounds  the  temples,  and  forms  a  junction  with  itself 
upon  the  nape  in  one  direction,  whilst  iu  another  it  advances,  enlarging 
as  it  proceeds,  upon  the  breast ;  back  and  wings  deep  black ;  temples, 
a  patch  on  the  side  of  the  neck,  scapulars,  middle  wing-coverts,  and 
lower  part?,  pure  white  ;  white  spots  on  the  two  barbs  of  the  quills; 
abdomen  and  tail-coverts  crimson ;  lateral  tail-feathers  terminated 
with  white,  with  some  black  spots ;  four  middle  tail-feathers  black ; 
iris  red.    Length  about  inches. 

The  female  has  no  red  on  the  occiput. 

Young  before  the  Moult. — Forehead  gray ;  all  the  top  of  the  head 
of  a  fainter  red  than  iu  the  adults,  interspersed  occasionally  with  a 
few  black  feathers ;  occiput  black ;  black  of  the  plumage  generally 
tinged  with  brown;  white  of  the  lower  parts  tarnished,  and  inter- 
spersed with  small  blackish  points. 

After  the  first  moult  the  red  on  the  top  of  the  head  disappears,  to 
give  place  to  the  black  ;  and  the  occiput,  which  is  black  in  the  young, 
becomes  red  in  the  adult  males.  By  this  peculiarity  in  the  change  of 
the  livery  the  young  of  this  species  may  infallibly  be  distinguished 
from  those  of  P.  leuconolus  and  P.  viedius. 

The  distribution  of  this  bird  is  extensive,  more  so  perhaps  than  that 
of  any  other  European  Woodpecker.  Denmark,  Xorway,  Sweden,  and 
Russia ;  Europe  generally  to  Italy  inclusive ;  common  in  Smyrna 
(Strickland) ;  England  (rarer  northward),  Scotland,  and  Ireland. 

Mr.  Gould  observes  that  the  group  to  which  this  species  belongs, 
although  they  occasionally  descend  to  the  ground,  are  far  more 
arboreal  in  their  habits  and  manners  than  the  Green  Woodpeckers 
represented  by  the  P.  viridis,  P.  caniceps,  and  several  others  from 
the  Himalaya  Mountains.  "  They  exhibit,"  says  Mr.  Gould  in  con- 
tinuation, "  great  dexterity  in  traversing  the  trunks  of  trees  and  the 
larger  decayed  limbs  iu  quest  of  larva?  and  coleopterous  insects  which 
lurk  beneath  the  bark,  and  to  obtain  which  they  labour  with  great 
assiduity,  diseugaging  large  masses  of  bark,  or  so  disturbing  it  by 
repeated  blows  as  to  dislodge  the  objects  of  their  search.  Besides 
searching  trees  of  the  highest  growth,  they  are  observed  to  alight 
upon  rails,  old  posts,  aud  decayed  pollards,  where  among  the  moss  and 
vegetable  matter  they  find  a  plentiful  harvest  of  spiders,  ants,  and 
other  insects ;  nor  are  they  free  from  the  charge  of  plundering  the 
fruit-trees  of  the  garden,  and  in  fact  commit  great  havoc  among 
cherries,  plums,  and  wall-fruit  in  general.  Their  flight  is  rapid  and 
short,  passing  from  tree  to  tree,  or  from  one  wood  to  another,  by  a 
series  of  undulations.  In  their  habits  they  are  shy  and  recluse ;  and 
so  great  is  their  activity  among  the  branches  of  trees,  that  they  seldom 
suffer  themselves  to  be  wholly  seen,  dodging  so  as  to  keep  the  branch 
or  stem  between  themselves  and  the  observer."    ('  Birds  of  Europe.') 

The  editor  of  Pennant's  '  British  Zoology  '  states  that  this  species 
puts  the  poiut  of  its  bill  into  a  crack  or  the  limb  of  a  large  tree,  aud 
makes  a  quick  tremulous  motion  with  its  head,  thereby  occasioning  a 
sound  as  if  the  tree  was  splitting,  which  alarms  the  insects,  and  induces 
them  to  quit  their  recesses  :  this,  the  editor  says,  it  repeats  during 
the  spring  iu  the  same  spot  every  minute  or  two  for  half  an  hour,  and 
will  then  fly  to  another  tree,  generally  fixing  itself  near  the  top  for 
the  same  purpose.    The  noise,  he  adds,  may  be  distinctly  heard  for 
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half  a  mile  ;  and  he  remarks  that  the  bird  will  also  keep  its  head  in 
very  quick  motion  while  moving  about  the  tree  for  food,  jarring  the 
bark,  and  shaking  it  at  the  time  it  is  seeking  for  insects.  Bechstein 
says  that  the  food  of  this  species  consists  of  insects,  beech-mast,  acorus, 
nuts,  and  the  seed  of  pines  and  firs;  and  that,  in  order  to  crack  nuts, 
it  fixes  them  in  the  clefts  of  the  trees.  Temminck  makes  the  food  to 
consist  of  "  hannetons  (Mclolontha),  bees,  grasshoppers,  ants,  perforating 
and  other  larvae." 

The  oggs,  which  are  glossy-white,  and  from  four  to  six  in  number,  arc 
deposited  at  the  bottom  of  a  hole  in  a  tree  upon  the  decayed  wood. 

The  favourite  localities  of  the  Greater  Spotted  Woodpecker  are 
large  woods  and  well-timbered  parks.  It  has  been  seen,  but  not  so 
abundantly  as  the  next  species,  in  Kensington  Gardens. 


Greater  Spotted  Woodpecker  (Picus  (Dryohatcs)  major). 
Upper  figure,  male ;  lower,  female.  (Gould.) 

Pennant  and  others  have  placed  the  Middle  Spotted  Woodpecker, 
P.  medius,  among  the  British  birds ;  but  there  is  no  safe  record  of  its 
having  been  ever  seen  in  this  country.  The  mistake  has  arisen  from 
the  captors  supposing  the  crimson-headed  young  of  the  Greater  Spotted 
AVoodpecker  to  be  the  Middle  Spotted  Woodpecker,  which  when  in 
perfect  plumage  has  the  top  of  the  head  red.  The  last-named  species 
is  now  withdrawn  from  the  British  catalogue. 


P.  minor,  Linn.  This  is  Le  Petit  Epeiche  and  Le  Petit  Pic  of  the 
French;  Picchio  Sarto  Miuore,  Picchio  Piccolo,  Picchio  Cardinale 
Minore,  and  Picchietto  Cardinale,  of  the  Italians  ;  Gras-Specht,  Garten 
und  Gras  Buut-Specht,  Kleiner  Buut-Specht,  and  Kleiner  Baumhacker, 
of  the  Germans ;  Kleiuste  Boute  Specht  of  the  Netherlanders ;  Lilla 
Hackspetten  of  Nilsson's  Scandinavian  Fauna;  Lesser  Spotted  Wood- 
pecker, Lesser  Spotted  Woodspite,  Hickwall,  and  Crank-Bird,  of  the 
English ;  Delor  Fraith  Ueiaf  of  the  Welsh. 

Old  Male. — The  whole  of  the  forehead,  region  of  the  eyes,  sides  of 
the  neck,  and  under  parts,  tarnished  white ;  five  longitudinal  black 
lines  on  the  breast  and  flanks  ;  top  of  the  head  red ;  occiput,  nape, 
upper  part  of  the  back  and  wings,  black ;  on  the  rest  of  the  upper 
parts  black  and  white  bands  ;  a  black  band  goes  from  the  angle  of  the 
bill  on  the  sides  of  the  neck ;  lateral  tail-feathers  terminated  with 
white  and  streaked  with  black;  iris  red.    Length  5 J  inches. 

Female. — No  red  ;  white  of  the  plumage  clouded  with  brown,  with 
a  greater  number  of  spots  and  black  stripes  than  in  the  male ;  the 
black  of  the  upper  parts  is  also  less  perfect. 


Lesser  Spotted  Woodpecker  (Picus  minor). 
Lower  figure,  male ;  upper,  female.  (Gould.) 

This,  the  least  of  the  European  Woodpeckers,  but  by  no  means  the 
smallest  of  the  family,  is  pretty  generally  distributed  over  Europe 
from  Scandinavia,  and  as  far  east  as  Siberia,  to  Italy.  It  is  common 
in  England,  and  Sir  Robert  Sibbald  claims  it  as  a  Scotch  bird  under 
the  name  of  Picus  varius  minor,  a  designation  by  which  it  was  known 
to  Ray  and  the  earlier  writers.  In  Ireland  it  does  not  seem  to  have 
been  noticed. 

Woods,  orchards,  nursery  gardens,  and  well-timbered  parks,  are  the 
haunts  of  this  pretty  little  bird.  "  In  England,"  says  Mr.  Gould,  "  it 
is  far  more  abundant  than  is  generally  supposed ;  we  have  seldom 
sought  for  it  in  vain  wherever  large  trees,  particularly  the  elm,  grow 
in  sufficient  numbers  to  invite  its  abode :  its  security  from  sight  ia 
to  be  attributed  more  to  its  habit  of  frequenting  the  topmost  branches 
than  to  its  rarity.  Near  London  it  is  very  common,  and  may  be  seen 
by  an  attentive  observer  in  Kensington  Gardens,  and  in  any  of  the 
parks  in  the  neighbourhood.  Like  many  other  birds  whose  habits  are 
of  an  arboreal  character,  the  Lesser  Spotted  Woodpecker  appears  to 
perform  a  certain  daily  round,  traversing  a  given  extent  of  district, 
and  returning  to  the  same  spot  whence  it  began  its  route.  Besides 
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the  elm,  to  which  it  is  oflpccially  partial,  it  not  (infrequently  visits 
orchard-trees  of  l.ar^'o  growth,  running  over  their  moss-grown  branches 
in  quest  of  the  larva)  of  insects  which  abound  in  such  situations.  In 
its  notions  it  is  vory  lively  and  alert.  Unlike  the  Largo  Woodpecker, 
which  prefers  the  trunks  of  trees,  it  naturally  frequents  the  smaller 
nud  more  elevated  branches,  which  it  traverses  witli  the  utmost  ease 
nuil  celerity.  Should  it  pcrcoivo  itself  noticed  it  becomes  shy,  and 
retires  from  observation  by  concealing  itself  behind  the  branch  on 
which  it  rests  ;  if  however  earnestly  eugnged  in  the  extraction  of  its 
food,  its  attention  appears  to  bo  so  absorbed  that  it  will  allow  itself 
to  be  closely  approached  without  suspending  its  operations.  When 
spring  commences  it  becomes  clamorous  and  noisy,  its  call  being  an 
oft-repeated  note  so  closely  resembling  that  of  tho  Wryneck  as  to  bo 
scarcely  distinguishable  from  it.  At  other  times  of  tho  year  it  is  mute, 
and  its  presence  is  only  betrayed  by  tho  reiterated  strokes  which  it 
makes  against  the  bark  of  trees."    ('  Birds  of  Europe.') 

The  four  or  five  eggs  are  deposited  iu  a  hole  in  a  tree  generally 
suited  to  tho  size  of  tho  bird  (whereby  larger  intruders  are  excluded), 
and  sometimes  very  deep.  They  are  of  a  delicato  flesh-colour  before 
they  are  blown,  being  so  transparent  that  the  colour  imparted  by  the 
yolk  is  visible ;  when  blown  they  are  of  a  shining  white. 

P.  tridactylns  (Genus,  Picoides,  Lacep.  ;  Tridactylia,  Stephens; 
Dendrocopus,  Koch  ;  Aptemus,  Sw.).  This  is  the  Northern  Three- 
Toed  Woodpecker  of  Edwards  ;  P.  hirsulus  of  Vieillot ;  Dreizehiger 
Specht  and  Berg  uud  Alpen  Dreizehiger  Specht  of  the  Germans,; 
Tretaig  Hackspette  of  Nilsson's  Scandinavian  Fauna ;  Picchio  a  Tre- 
Dita  of  the  Italians. 


Three-Toed  Woodpecker  (Picks  tridactylns). 
Lower  figure,  male.  (Gould.) 

Male. — Forehead  variegated  with  black  and  white ;  top  of  the  head 
golden-yellow ;  occiput  and  cheeks  lustrous  black  ;  a  black  moustache 
is  prolonged  upon  the  breast ;  behind  the  eyes  a  narrow  white  stripe, 
and  a  larger  one  below ;  front  of  the  neck  and  breast  pure  white ; 
upper  part  of  the  back,  sides  of  the  breast,  flanks,  and  abdomen  trans- 
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vorsely  streaked  with  black  mid  white;  wings  tarnished  black,  with 
some  white  spots  on  tho  quill*  ;  part  of  tho  upper  part  of  tho  tarnim 
covered  with  feathers ;  upper  inaudible!  brown,  lower  whitish  to  tho 
point;  iris  blue.     Len/Ui  nine  inches. 

The  old  male  has  tho  yellow  of  the  head  more  vivid  anymore  white 
on  tho  lower  parts,  but  tho  white  is  always  transversely  striped  with 
black. 

Female. — Top  of  the  head  lustrous  or  sil  very- white,  variegated  with 
fino  black  streaks. 

This  bird  inhabits  tho  vast  forests  in  tho  mountains  of  tho  north  of 
Europe,  Asia,  and  America.  It  is  vory  abundant  in  Siberia,  and  com- 
mon in  the  Swiss  Alps,  but  rare  in  France  and  Germany,  where  it  only 
passos  accidentally  ;  it  is  never  seen  in  Holland.  Such  is  M.  Tem- 
minck's  account,  who  adds,  iu  the  fourth  part  of  his  '  Manual,'  that  it 
is  never  or  very  rarely  found  on  tho  summits  of  the  Alps,  and  that  it 
never  passes  the  elevation  of  4000  feet  above  tho  level  of  the  Bea.  It 
inhabits,  he  adds,  exclusively  the  forests  and  valleys  at  the  foot  of  the 
Alps,  and  is  very  common  in  Switzerland.  Mr.  Gould  states  that  it  is 
by  no  means  uncommon  in  the  northern  parts  of  the  European  conti- 
nent, the  vast  forests  of  tho  mountainous  parts  of  Norway,  Sweden, 
Russia,  and  Siberia,  forming  it)  principal  habitat ;  that  it  is  also  found 
among  the  Alps  of  Switzerland,  is  but  an  accidental  visitor  in  Franco 
and  Germany,  and  has  never  been  taken,  ho  believes,  in  the  British 
Islands.  Sir  John  Richardson  says  that  this  bird  exists  in  all  the 
forests  of  spruce-fir  lying  between  Lake  Superior  and  the  Arctic  Sea, 
and  that  it  is  the  most  common  woodpecker  north  of  the  Great  Slave 
Lake. 

Insects  and  their  larva?  and  wild  fruits  form  the  food  of  this  Bpecies, 
which  lays  four  or  five  pure  white  eggs  in  the  hole  of  a  tree. 

Two  other  European  Woodpeckers  (four-toed),  namely,  P.  canusaxid 
P.  leuconotns — the  first  a  good  deal  resembling  the  Green  Woodpecker, 
and  the  second  not  unlike  the  Greater  Spotted  Woodpecker — are 
unknown  as  inhabitants  of  the  British  Islands. 

The  European  Woodpecker  seems  to  have  been  known  to  the 
ancients.  Aristotle  ('  Hist.  Auim.,'  viii.  3),  after  treating  of  insectivo- 
rous birds,  says  that  there  are  other  insect-eater.?  (aKviirocpdya),  as  the 
Greater  and  Lesser  Pipra  (Pipo  in  Bekker's  text),  aud  that  some  call 
both  these  SpvoKoKaimt}?,  that  is,  tree-pecker  or  piercer.  These  birds, 
he  adds,  resemble  each  other,  and  have  the  same  voice,  but  the  greater 
has  the  loudest.  They  both  obtain  their  food  by  flying  to  the  trees. 
The  KoAitir,  or  KeAeo'j  (Bekker,  whose  text  is  the  only  good  one),  also, 
which  is  the  size  of  the  turtle-dove,  but  whose  colour  is  gre?n  entirely. 
This,  Aristotle  says,  is  a  great  excavator  of  trees,  on  which  it  gets  its 
living,  and  its  voice  is  very  loud.  This  bird  occurs  especially  in  tho 
Peloponnesus.  Aristotle  then  mentions  another  insectivorous  bird, 
which  is  called  KvnroXuyos  (gnat  or  insect  catcher),  and  hollows  trees  ; 
but  this,  from  its  small  size  and  colour,  can  hardly  have  been  any 
known  woodpecker.  In  the  ninth  chapter  of  the  ninth  book,  Aristotle 
states  that  the  Dryocolaples  does  not  sit  on  the  ground,  but  pecks  the 
oaks  to  make  the  worms  aud  insects  come  forth,  which  it  afterwards 
catches  with  its  tongue,  which  is  broad  aud  large.  It  runs  very  quickly 
upon  the  trees. 

Aristotle  mentions  three  of  these  Dryocolaples,  one  smaller  than  a 
Cottyphus  (Blackbird  probably),  which  has  red  spots  ;  a  second  of  the 
same  size  as  a  Cottyphus  ;  and  a  third  not  much  less  than  a  hen.  It 
has  its  nest  on  trees,  especially  on  the  oUve-tree,  and  feeds  on  emmets 
and  worms  which  come  out  of  the  trees.  To  get  at  the  worms  he 
hollows  out  the  tree  so  much,  they  say,  as  to  cause  it  to  fall.  A  tame 
one  having  adjusted  an  almond  iu  a  chink  of  wood,  broke  it  at  the 
third  stroke  and  ate  the  kernel. 

Aristotle  also  mentions  the  strong  and  compact  bill  of  the  Dryo- 
copus  in  the  first  chapter  of  the  third  book  ('  De  Partibus  Aniin.'). 

Pliny  appears  to  use  the  term  Picus  martins  as  a  general  name  for 
all  woodpeckers.  ('Nat.  Hist.,'  x.  33;  xL  37;  xxvi.  4;  xxvii.  10; 
xxx.  16). 

P.  squamatus.  Top  of  the  head  and  occiput  scarlet;  above  and 
below  the  eye  a  yellowish-white  streak ;  a  black  line  extending  from 
the  base  of  the  lower  mandible  along  the  sides  of  the  neck ;  the  upper 
surface  of  a  bright  green  j  quill-feathers  and  tail  dull  olive-black, 
barred  with  white ;  throat  and  breast  grayish-green ;  abdomen  and 
under  surface  of  a  still  lighter  tint,  marked  with  black  scales  closely 
and  regularly  disposed  ;  bill  yellowish-white,  horn-brown  at  the  base ; 
tarsi  brown.    Length  12|  inches. 

It  is  found  iu  Asia,  in  the  Himalaya  Mountains. 

Mr.  Gould,  from  whom  the  above  description  is  taken,  observes,  in 
his  '  Century,'  that  there  appears  to  be  a  natural  group  of  the  Wood- 
peckers, intermediate  between  the  genus  Colaptts,  whose  habits  con- 
fine them  entirely  to  the  ground,  and  the  typical  Picidw,  who  gain 
their  subsistence  almost  wholly  from  the  bark  of  trees.  In  this  inter- 
mediate division — of  which,  he  remarks,  our  own  P.  riridis  and  the 
P.  canus  of  the  continent  may  be  considered  as  the  types,  and  which 
are  the  only  species  found  in  Europe — the  present  species,  as  well  as 
P.  occipitalis,  also  a  Himalayan  bird,  may  be  classed ;  all  these  birds 
being  found,  like  the  typical  Woodpeckers,  to  frequent  trees  as  a 
reBort  for  food,  while  at  the  same  time  they  equally  subsist,  like  the 
ground-feeding  species,  on  ants  aud  other  insects  which  they  obtain  on 
the  surface  of  the  ground. 

Mr.  Gould  further  states  that  the  locality  of  P.  squamatus,  as  well 
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aa  P.  occipitalis,  is  believed  to  be  confined  solely  to  the  higher  parts  of 
the  mountains. 


ricus  squamatus.  (Gould.) 

P.  Shorii.  Upper  part  of  the  head  and  elongated  crest  of  the  head 
and  rump  rich  scarlet ;  a  white  line,  extending  from  the  base  of  the 
upper  mandible  to  the  occiput,  edges  the  scarlet  of  the  head ;  a  black 
band  originates  behind  the  eye  below  this  white  line,  passes  through 
the  ear-coverts  to  the  back  of  the  neck,  and  there  spreads  as  far  as  to 
the  back  ;  cheeks  and  sides  of  the  neck  white,  separated  from  the 
throat  and  forehead  by  a  wavy  black  line  passing  from  the  gape  to  the 
sides  of  the  chest;  base  of  the  lower  mandible  bordered  by  a  brownish 
mark ;  throat  white  ;  back  orange  passing  into  various  tints  of  scarlet 
on  the  shoulders  and  wing-covert?,  and  on  the  rump  into  bright  scarlet; 
quills,  tail,  and  upper  tail-coverts  black ;  under  surface  dirty  brownish- 
white,  with  black  scale-like  marks;  bill  and  tarsi  black.  Length 
12  inches. 

It  is  also  found  in  the  Himalaya  Mountains. 

This  three-toed  woodpecker  exhibits  a  close  affinity  with  P.  tiga 
(Horsf:),  an  inhabitant  of  the  Indian  Archipelago,  as  well  in  colouring 
as  in  the  absence  of  the  hinder  toe,  which  in  both  birds  is  represented 
only  by  a  rudimentary  tubercle.  Few,  if  any,  of  the  tribe  surpass  it 
in  brilliancy  of  plumage. 

P.  Cafer  (Genus  Trachyphonus,  Ranz  ;  Cucupicus,  Less. ;  Polysticte, 
Smith).  This  is  the  Promepic  of  Le  Vaillant ;  Trachyphonus  Vaillantii, 
Ranz ;  Micropogon  sulphuratus,  Latreille. ;  and  Polysticle  quopopa, 
Smith.  This  form  has  been  arranged  by  Mr.  G.  R.  Gray  as  the  last 
of  the  sub-family  Bucconince. 

The  generic  characters  of  Trachyphonus,  are  as  follows : — Bill  of 
the  length  of  the  head,  convex  above,  pointed,  recurved  or  arched 
longitudinally,  upper  mandible  thicker  than  the  lower ;  nostrils  oval, 
basal,  furnished  with  bristles ;  tarsi  slender ;  third  quill  longest;  tail 
rounded. 

The  birds  of  this  genus  are  Woodpeckers  which  seek  their  food  on 
the  ground,  and  under  the  bark  and  in  the  moss  which  grows  on  trees, 
and  indeed  the  old  zoologists  termed  the  species  which  we  have 
selected  as  an  example  a  Picus.  It  differs  however  considerably  from 
the  typical  Woodpeckers,  which  has  led  to  its  separation,  and  the 
generic  names  applied  to  it  by  modern  zoologists. 

P.  Cafer  (T.  Cafer),  has  the  head,  belly,  and  rump  yellow ;  upper 
coverts  of  the  tail  orange ;  forehead  black;  two  black  scanty  pointed 
aigrettes ;  a  large  black  collar  variegated  with  white,  bordered  above 
with  a  small  narrow  white  edging  varied  a  little  with  brown  below;  back 
of  the  neck  and  back  brown,  each  feather  terminated  with  white.  Tail 
rounded,  brown,  striped  with  grayish-white ;  bill  black  at  the  point. 
It  inhabits  Caffraria. 


Picus  Shorii.  (Gould.) 

This  species  inhabits  the  forests,  and  lives  on  inseots  and  their 
larva?  which  harbour  in  the  moss  that  grows  on  trees  and  under  their 
bark. 


Picus  [Trachyphonus)  Cajer. 


P.  pileatus  (Genus  Dryolomus,  Sw.).  This  is  the  Larger  Red-Crested 
Woodpecker  of  Catesby ;  Pileated  Woodpecker  of  Pennant  and  others; 
Pileated  Woodpecker,  or  Log-Cock  of  the  Anglo-Americans ;  Moh- 
keechse  Cannajshees  of  the  Cree  Indians ;  Thede-Dilleh  of  the 
Chipewyans. 

Male. — Top  of  the  head,  occipital  crest,  and  maxillary  gtripe  bright 
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scarlet.  Lino  bounding  tbe  crest  latorally  from  tlio  oyo,  a  band  from 
tbe  nostrils  to  tlio  sido  of  tbo  nape,  thenco  along  tho  neck  to  tbo  Bides 
of  tbo  breast,  tbe  concealed  bases  of  all  tbo  quill-featherH,  a  snot 
covered  by  tbo  spurious  wing,  tbocbin,  tliroat,  and  innor  wing-coverts 
puro  white.  A  bar  across  tho  orbit  and  to  tbo  middle  of  the  nape, 
and  the  rest  of  tbo  plumago,  pitch-black,  purest  on  tho  quills  and  tail. 
Some  of  the  ventral  feathers  aro  fringed  with  gray,  and  two  or  three 
of  the  greater  quills  are  tipped  exteriorly  with  brownish-white,  liill 
blackish-gray  above,  palo  horn-colour  beneath.  Irides  goldouyellow. 
Legs  bluish-black. 

The  female  has  a  yellowish-brown  forehead,  with  darker  shafts  and 
a  blackish  maxillary  stripe.  Length  of  a  male  killed  in  tho  winter, 
67°  N.  lat.,  near  the  Rocky  Mountains,  20  inches. 

This  bird  is  not  unfrequent  in  well-timbered  forests,  from  Mexico 
to  Canada,  at  least  to  50°  N.  lat.  (Nuttall.) 

Catesby  says  that  theso  birds  (besides  insects  which  they  get  from 
rotten  trees,  their  Usual  food)  aro  destructive  to  maize  by  pocking 
holes  through  tho  husks  that  inclose  the  grain,  and  letting  in  tho  wet. 
Sir  John  Richardson  states  that  tbe  stillness  of  tho  primeval  shades 
which  it  frequents  is  often  invaded  by  the  stroke  of  its  powerful  bill, 
which  excels  the  woodman's  axe  in  the  loudness  of  its  sound,  and 
still  more  in  the  rapidity  with  which  its  blows  aro  urged  ;  nor  does  it, 
he  adds,  fall  far  short  in  tbo  quantity  of  chips  it  produces.  Like 
other  Woodpeckers,  it  is,  ho  says,  extremely  industrious,  seemingly 
never  a  moment  idle,  flying  from  tree  to  treo,  and  plying  its  head  like 
a  hammer  the  instant  that  it  alights. 

"  From  the  tall  trees  which  cast  their  giant  arms  over  all  the  un- 
cleared river  lauds  may  often  be  heard  his  loud,  echoing,  and  incessant 
cackle,  as  he  flies  restlessly  from  tree  to  treo,  presaging  the  approach 
of  rainy  weather.  These  notes  resemble  ekerek  rek  rek  rek,  rek,  rek, 
rek,  uttered  in  a  loud  cadence,  which  gradually  rises  and  falls.  The 
marks  of  his  industry  are  also  abundantly  visible  on  tho  decaying 
trees,  which  he  probes  and  chisels  with  groat  dexterity,  stripping  off 
wide  flakes  of  loosened  bark,  to  pome  at  the  burrowing  insects  which 
chiefly  compose  his  food.  In  whatever  engaged,  baste  and  wildness 
seem  to  govern  all  his  motions  ;  and  by  dodging  and  flying  from  place 
to  place  as  soon  as  observed,  he  continues  to  escape  every  appearance 
of  danger.  Even  in  the  event  of  a  fatal  wound,  be  still  struggles  with 
unconquerable  resolution  to  maintain  his  grasp  on  the  trunk  to  which 
he  trusts  for  bis  safety,  to  the  very  instant  of  death.  When  caught 
by  a  disabling  wound,  ho  still  holds  his  ground  against  a  tree,  and 
strikes  with  bitterness  the  suspicious  hand  which  attempts  to  grasp 
him,  and,  resolute  for  his  native  liberty,  rarely  submits  to  live  in  con- 
finement." Nuttall  further  states  that  this  species  is  without  much 
foundation  charged  at  times  with  tasting  maize,  but  in  winter  he 
observed  the  bird  in  South  Carolina  occasionally  making  a  hearty 
repast  on  holly  and  similar  berries. 

The  female  lays  about  six  snow-white  eggs  in  tho  cavity  of  a  tree. 
Two  broods  are  said  to  be  produced  in  a  season. 

P.  principalis.  This  is  the  Largest  White-Bill  AVoodpecker  of 
Catesby ;  Ivory-Billed  Woodpecker  and  Large  Log-Cock  of  the  Anglo- 
Americans. 

Black  with  a  gloss  of  green.  Fore  part  of  the  bead  black,  the 
rest  of  tbe  crest  crimson,  with  some  white  at  the  base.  A  stripe 
of  white  proceeding  from  a  little  below  tbe  eye,  down  each  side 
of  the  neck,  and  along  the  back  (where  the  two  are  about  an  inch 
apart)  nearly  to  the  rump.  Tail  black,  tapering  from  the  two  exterior 
feathers,  which  are  three  inches  shorter  than  the  middle  ones,  the 
feathers  concave  below.  Legs  lead-colour.  Bill  an  inch  broad  at  the 
base,  of  the  colour  and  consistence  of  ivory,  and  channelled.  Tongue 
also  white.  Iris  vivid  yellow.  Length  about  20  inches;  alar  extent 
about  30  inches.  (Nuttall.) 

It  is  found  in  Brazil,  Mexico,  the  Southern  States,  seldom  seen  to  ■ 
the  north  of  Virginia,  and  but  rarely  in  that  state. 

Catesby  says  that  these  birds  "  subsist  chiefly  on  ants,  wood-worms, 
and  other  insects,  which  they  hew  out  of  rotten  trees,  nature  having 
so  formed  their  bills,  that  in  an  hour  or  two  they  will  raise  a  bushel 
of  chips,  for  which  the  Spaniards  call  them  '  Carpeuteros.'  He  adds 
that  their  bills  are  much  valued  by  the  Canada  Iudiaus,  who  make 
coronets  of  them  for  their  princes  and  great  warriors  by  fixing  them 
round  a  wreath,  with  their  points  outward.  The  Northern  Indians, 
he  tells  us,  having  none  of  these  birds  in  their  cold  country,  purchase 
them  of  the  southern  people  at  the  price  of  two  and  sometimes  three 
buck-skins  a  bilL 

Nuttall  states  that  it  is  a  constant  resident  in  the  countries  where  it 
is  found,  in  the  warmer  regions,  breeding  in  the  rainy  season,  and  that 
the  pair  are  believed  to  be  united  for  life. 

Wilson,  whose  'American  Ornithology'  is  known  to  every  lover  of 
the  subject  and  of  nature,  wounded  one  of  these  birds.  His  narrative 
is  painful.  The  Woodpecker  did  not  survive  his  captivity  more  than 
three  days,  during  which  be  manifested  an  unconquerable  spirit,  and 
refused  all  susteuance.  When  he  was  taken  he  uttered  cries  almost 
like  those  of  an  infant ;  and  no  sooner  was  he  left  alone  for  an  hour, 
than  he  so  worked,  that  he  nearly  made  a  way  through  the  wooden 
house  in  which  ho  was  confined.  He  severely  wounded  Wilson  whilst 
the  naturalist  was  sketching  him,  and  died  with  unabated  spirit.  This 
unconquerable  courage  most  probably  gave  the  head  and  bill  of  the 
bird  so  much  value  iu  the  eyes  of  the  Indians. 
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Largest  White-Bill  Wooilf  cckcr  [ficui  principalis). 


/taiu  Cttilt'tsis.  (Coquille.) 
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The  four  or  five  white  eggs  are  generally  deposited  in  a  hole  in  the 
trunk  of  a  cypress  tree  at  a  considerable  height,  at  which  both  the 
male  and  the  female  have  laboured,  to  enlarge  and  fit  it  for  the  purposes 
of  incubation,  till  it  is  some  two  or  more  feet  in  depth.  About  the 
middle  of  June  the  young  are  seen  abroad.  Besides  the  usual  arboreal 
insects,  this  woodpecker,  it  is  said,  is  fond  of  grapes  and  other  berries; 
but  Indian  corn,  other  grain,  or  any  orchard  fruit,  it  does  not  touch, 
according  to  good  authorities. 

P.  Chilensis.  Sombre  with  little  bars  of  brown  and  whitish  except 
on  the  lower  part  of  the  back  and  rump,  where  a  single  colour  pre- 
dominates, forming  a  large  patch  of  pure  white ;  bill  black  ;  a  gray 
hood,  pencilled  with  very  bright  gray,  covers  the  head ;  cheeks  rusty, 
and  throat  whitish ;  all  the  upper  part  of  the  body,  wings,  and  even 
the  great  quills,  rusty  brown  barred  with  small  whitish  bands;  shafts 
of  the  quills  golden  yellow,  and  their  internal  part  fulvous  brown, 
with  a  white  border  or  a  single  spot  of  the  same  colour  towards  the 
middle;  breast,  abdomen,  and  flanks  whitish,  dotted  with  brown; 
colour  of  each  feather  yellowish-white,  while  the  middle  is  occupied 
by  a  circle  of  brown  deepest  upon  the  breast.  Tail-feathers  stiff  and 
wedge-shaped,  brown  above  with  a  slight  fulvous  tint  brightest  below; 
the  two  external  and  the  two  internal  ones  are  pencilled  with  whitish 
sinuous  bands  upon  their  edges.  Colour  of  the  tarsi  greenish ;  that  of 
the  claws  approaching  reddish.  Total  length  more  than  eleven  inches. 
(Lesson.) 

It  is  found  in  the  woods  of  the  province  of  Concepcion  in  Chili. 
M.  Lesson  killed  many  individuals  upon  the  peninsula  of  Talcaguano. 

The  Chilians  call  this  bird  Carpentero,  a  name  generally  applied  by 
the  Spaniards  to  the  Woodpeckers,  both  in  Europe  and  America. 

PICKERINGITE,  a  name  given  in  America  to  the  Magnesia  Alum 
occurring  near  Iquique,  South  America. 

PICRIS,  a  genus  of  Plants  belonging  to  the  natural  order  Compontcc, 
and  the  sub-order  Cichoracece.  It  has  an  involucre  of  one  row  of  equal 
scales,  with  unequal,  linear,  often  spreading  scales  at  the  base ;  the 
receptacle  is  dotted;  the  fruit  terete,  transversely  striated,  constricted, 
or  slightly  beaked  above ;  the  pappus  in  two  rows,  feathery,  external 
row  subpilose. 

P.  hieracioides,  the  only  British  species,  has  rough  leaves,  with 
forked  and  hooked  bristles,  lanceolate  leaves,  dentate  or  sinuated,  the 
upper  leaves  somewhat  clasping ;  the  head  solitary,  terminating  the 
stem  and  branches ;  the  outer  involucral  scales  lax,  oblong,  bristly  on 
the  keel,  glabrous  on  the  margin.  The  fruit  constricted  just  below 
the  pappus.  The  flowers  are  a  bright  yellow  colour.  This  species  is 
found  on  dry  banks  in  Great  Britain. 

(Babington,  Manual  of  British  Botany.) 

PlCROLITE,  a  Mineral  which  occurs  massive,  with  a  thin  fibrous 
radiated  structure.  Colour  leek-  or  yellowish-green.  Fracture 
splintery.  Hardness  3'5  to  4.  Opaque,  or  translucent  on  the  edges. 
Lustre  slight,  but  somewhat  pearly.  Before  the  blow-pipe  it  colours 
borax  green,  the  colour  disappearing  on  cooling.  This  mineral  is  found 
at  Taberg  and  Nordmorken  in  Sweden,  traversing  beds  of  magnetic 
iron-ore.  It  is  stated  also  to  have  occurred  at  Reichenstein  in  Silesia. 
The  following  is  its  analysis  by  Klaproth  : — 

Silica   40  04 

Carbonic  Acid  4-70 

Magnesia   38  80 

Protoxide  of  Iron  8-28 

Water  .   9-08 
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PICROSMINE,  a  Mineral  which  occurs  crystallised  and  also  massive. 
Its  primary  form  is  a  right  rhombic  prism.  Fracture  indistinct,  uneven. 
Hardness  2'5  to  3.  Nearly  opaque.  Lustre  dull,  vitreous.  Colour 
greenish-white,  or  sometimes  dark  green  or  even  blackish.  Streak 
white  and  dull.  Specific  gravity  2-58  to  2'66.  Before  the  blow-pipe 
it  gives  out  water,  but  does  not  melt ;  it  becomes  black,  and  then  white 
and  opaque,  and  acquires  a  hardness  =  5. 

The  massive  varieties  have  a  thin  and  fibrous  structure ;  fracture 
splintery,  granular  to  compact. 

It  is  found  in  the  iron-mine  of  Engelsburg  near  Presnitz  in  Bohemia. 
According  to  Magnus  it  consists  of — ■ 

Silica  54-88 

Magnesia        .......  33"34 

Protoxide  of  Iron  P39 

Protoxide  of  Manganese  0-42 

Water  7'30 
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PICTITE,  synonymous  with  Tarnaik.  [Turnerite.] 
PICUMNUS.  [PiciDiB.] 
PICUS.  [PICIDJ3.J 
PIG.  [SUEDJE.] 

PIG-NUT.  [Bunium.] 

PIGEON.  [COLUMBIDiE.] 

PIGEON  PEA  is  the  seed  of  the  plant  called  by  Linnaeus  Cytisus 
Cajan,  and  by  De  Candolle  Cajanus  bicolor  and  Cajanus  flavus.  It  is  a 
kind  of  pulse  highly  esteemed  by  all  classes  of  the  natives  of  India, 
and  is  by  them  regarded  as  holding  the  third  rank  among  such  articles 
of  food. 

PIGMENT.  In  certain  parts  of  the  animal  organism  we  meet  with 
definite  and  well-marked  colorations,  not  dependent  on  any  peculiar 


arrangement  of  fibres,  &c.,  but  on  the  presence  of  pigment-granules  of 
various  colours.  These  granules  are  usually  inclosed  in  cells,  termed 
pigment-cells.  In  all  races  of  men  we  find  a  most  remarkable  d.  velop- 
inent  of  these  cells  on  the  inner  surface  of  the  choroid  coat  of  the  eye 
where  they  form  several  layers  known  as  the  Pigmentum  Nigrum! 
They  are  probably  always  mingled  with  the  epidermic  cells,  giving  rise 
in  the  dark  races  to  the  deep  colour  of  the  skin  ;  and  presenting  them- 
selves in  the  white  races  in  the  form  of  freckles,  the  areola  round  the 
nipple,  &c.  The  pigment-cells  are  usually  flat  and  laterally  compressed 
into  the  polygonal  form.  The  granules  in  their  interior  are  extremely 
minute,  retain  their  dark  colour  under  high  magnifying  powers,  but 
exhibit  various  forms.  In  the  choroid  membrane  of  the  human'  eye 
their  form  is  very  regular  (fig.  1);  in  the  adult  no  nucleus  can  bo 
Fig.  1. 


Cells  from  the  choroid  coat  of  nn  adult. 


seen,  a  structure  which  is  obvious  in  corresponding  cells  from  the- 
fectus  {fig.  2).    [Eye.]    The  pigment-cells  have  not  always  a  simple 


Fig.  2. 


Similar  cells  from  a  footus  at  tho  third  month. 

rounded  or  polygonal  form  ;  they  sometimes  present  remarkable  stellate 
prolongations  and  other  singular  shapes,  which  we  have  attempted  to 
depict  in  fig.  3,  representing  pigment-cells  from  a  frog :  a,  6,  c,  d,  e, 


Fig.  3. 

and  g  (jig.  3),  are  representations  of  various  pigment-cells  from  its 
choroid  coat,  while /is  intended  to  exhibit  the  stellar  shape  in  which 
these  cells  occur  on  the  skin  of  that  animal.  The  nucleus  is  sufficiently 
obvious  in  one  of  the  cells  in  a,  c,  d,  e,  and  g. 

Little  is  known  of  the  chemistry  of  the  animal  pigments.  Scherer 
has  made  three  analyses  of  the  black  pigment  from  the  eye  of  the  ox, 
from  which  he  concludes  that  it  consists  of— 

Carbon   58-284  ' 

Hydrogen  5-918 

Nitrogen  13-768 

Oxygen   22-030 

 10C 

From  these  analyses  it  appears  probable  that  the  black  pigment 
contains  a  larger  amount  of  carbon  than  any  other  constituent  of  the 
animal  body.  The  absence  of  these  cells  in  the  tissues  produce  thoEe 
varieties  of  animals  called  Albinos.  [Albinos.] 

PIGOTITE,  a  Mineral  consisting  of  an  organic  acid  called  mudes- 
ous  acid  and  ammonia. 

PIKE.  [Esox.] 

PIKE,  SEA.  [Centropomus.] 

PILCHARD.  [Clupeidjs.] 

PILE-WORT.  [Ranunculus.] 

PILE'OLUS.  [NERITIDiE.] 

PILEO'PSIS,  Lamarck's  name  for  a  genus  of  Mollusca  (Capulus  of 
De  Montfort),  which  name  has  the  priority,  whose  place  in  the  system 
was  long  doubtful. 

The  form  was  arranged  by  Linnaeus  under  his  genus  Patella,  with 
the  name  of  Patella  Vngarica. 

Lamarck  divided  his  genus  Pileopsis  into  two  sections :  the  first 
consisting  of  those  species  whose  shell  was  without  any  known  support 
(Pileopsis,  Lam.,  Capulus,  Montf.) ;  the  second  consisting  of  those 
species  whose  shell  had  a  known  support  (Hipponyx,  Defrance). 
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TILEOPSIS. 


PILULARIA. 


Hipponyx  (Defranco). — Animal  oval  or  tmbcircular,  conical,  or 
depressed;  head  globular,  carried  at  the  extremity  of  a  sort  of  neck, 
on  each  side  of  which  is  a  tentacle  convex  at  its  base,  and  terminated 
by  a  small  conical  point;  eyes  placed  on  tho  tentacular  convexity; 
mouth  with  two  small  labial  tentacles;  foot  very  delicate,  thickened 
towards  its  borders,  which  lesson  and  enlarge  like  thoso  of  the  mantle, 
to  which  it  bears  a  complete  resemblance;  branchiae  situated  above 
the  origin  of  the  back  ;  aims  at  the  right  side  of  the  cervical  cavity  ; 
oviduct  terminated  in  a  largo  tubercle  at  the  root  of  tho  right 
tentacle. 

Shell  consoid  or  depressed,  the  apex  not  spiral;  aperture  with 
irregular  edges ;  cavity  deep,  with  a  muscular  impression  in  tho  form 
of  a  horse-shoe;  a  rounded  lamellar  support,  or  an  impression  on  tho 
body  serving  as  tho  resting-place  of  the  animal,  presenting  also  a 
muscular  impression  of  a  horse-shoo  shape.  (Hang.) 

The  number  of  living  species  given  by  M.  Deshayes  in  his  tables  is 
eix;  in  the  last  edition  of  Lamarck  the  number  is  three  : — H.  acuta, 
H.  foliacea,  and  II.  suluralis  of  M.  Quoy ;  the  first  from  the  seas  of 
Australia,  and  the  last  two  from  the  island  of  Guam  in  the  archipelago 
of  the  Marianne  Islands.  To  these,  according  to  his  own  showing, 
Patella  Australia  should  be  added ;  and  also  the  Patella  mitraia  of 
Linnaeus. 

The  genus  is  marine,  and  has  been  found  attached  to  stones  and 
i  hells  at  depths  varying  from  the  surface  to  16  fathoms. 

H.  acuta  has  the  Bhell  solid,  ovate,  thickly  striated  longitudinally, 
the  margin  crenulated,  violacescent ;  the  vertex  long,  acute,  and 
straight ;  white  internally. 

It  is  found  in  the  seas  of  Australia. 


Hipponyx  acuta, 
a,  the  upper  valve  in  situ ;  b,  inside  view  of  the  same. 


Hipponyx  acuta,  var. 
o,  the  animal ;  b,  the  shell  in  situ. 

Pileopsis  (Lam.,  Capulus,  Montf.).— Animal  conical,  slightly  spiral 
at  the  summit,  furnished  with  a  distinct  head  which  has  a  proboscis 
terminating  the  mouth;  in  front  of  the  anterior  border  of  the  foot 
is  a  double  membrane  forming  numerous  folds  ;  the  tentacles  are 
nearly  cylindrical,  stout,  obtuse,  and  carry  the  eyes  on  small  con- 
vexities a  little  above  their  external  base;  foot  large,  but  very 
anterior  and  delicate ;  mantle  simple  and  without  ornament ;  branchial 
cavity  open  anteriorly;  branchiae  composed  of  many  narrow  and 
longitudinal  laminae,  which  adhere  by  a  single  transversal  line  to  the 
roof ;  orifice  of  the  anus  towards  the  right  side  of  that  cavity. 

Shell  irregular,  conical,  with  the  apex  more  or  less  inclined  or 
spiral,  directed  backwards ;  aperture  rounded,  with  simple,  irregular, 
and  continuous  borders  ;  cavity  deep,  offering  a  muscular  impression 
in  form  of  a  horse-shoe,  open  anteriorly.  (Rang.) 

This  genus,  like  Hipponyx,  is  entirely  marine,  and  has  been  taken 
adhering  to  shells  and  stones  at  depths  ranging  from  the  surface  to 
20  fathoms.  The  Pacific,  the  East  and  West  Indies,  and  the  coasts  of 
Europe,  are  the  localities  principally  known. 

The  number  of  living  species  recorded  by  M.  Deshayes  in  his 
tables  is  seven,  and  of  these  one,  Pileopsis  Ungarica,  is  noted  as 
recent  and  fossil  (tertiary) :  the  number  given  in  the  last  edition  of 
Lamarck  is  six,  to  which,  as  we  have  seen,  Patella  Galathca  and  P. 
tricostata  are  to  be  added. 

P.  Ungarica  has  the  shell  conioo-acuminate,  striated;  the  vertex 


uncinate  and  revolute ;  aperturo  rather  wider  trannvcrrt«iy ;  rosy 
within.    The  epidermis  is  somewhat  horny,  thick,  and  velvi-ty. 

It  is  a  native  of  the  Mediterranean  and  the  shores  of  the  Atlantic. 
Abundant  on  our  own  coasts.  One  of  the  best  figures  we  know  is 
given  by  Mr.  O.  15.  Sowerby  in  his  'Genera'  (No.  xxxviii.) 

Fossil  Hipponyccs  and  J'ileopsides. — Lamarck  has  described  some 
fossil  spocies  among  tho  Patcllm  under  tho  name  of  P.  Cwnucopia 
and  P.  dilatata;  and  Mr.  O.  B.  Koweiby  ('Genera')  states  that  all  Use 
species  known  are  from  tho  Calcaire  Grossier  :  (but  see  below). 

Tho  number  of  fossil  species  (tertiary)  recorded  by  M.  Deshayes  in 
his  tables  is  12,  and  a  'new  species'  is  noted  as  botli  living  and 
fossil  (tertiary).  Tho  localities  for  these  fossils  are  Sicily,  Italy 
(Sub-Ap.),  Bordeaux,  Dax,  Touraine,  and  Turin.  Paris  is  given  as  the 
locality  for  eight.  In  the  last  edition  of  Lamarck  six  is  the  number 
recorded,  including  Hipponyx  Cornucopia, 


Pileopsis  Ungarica. 
a,  the  shell  in  situ  :  b,  inside  view  of  the  same. 


less  expanded  than  in 
Limestone.     ('  Silurian 


Hipponyx  Cornucopia, 
a,  external  view  of  the  upper  valve  ;  b,  internal  view  of  the  same  ;  c,  in«ide 
cf  lower  valve. 

Pileopsis. — Mr.  G.  B.  Sowerby  states  that  he  is  not  acquainted  with 
many  recent  species,  but  that  several  are  common  among  the  fossils 
of  the  tertiary  beds.  M.  Deshayes,  in  his  tables,  gives  the  number  of 
fossil  species  (tertiary)  as  six,  P.  Ungarica  being  both  recent  and 
fossil  (tertiary,  Baden) ;  the  other  localities  being  Sicily,  Italy  (Sub-Ap.), 
the  English  Crag,  Bordeaux  and  Dax,  and  Touraiue. 

Professor  Phillips  records  Pileopsis  (?)  triloba-?.*  P.  tubifcr,  P. 
slriatus,  P.  ncritoides,  P.  vctustus  (?),  and  P.  aiigustus,  from  the 
Mountain-Limestone  Formation  of  Yorkshire  and  other  districts. 
('  Illustrations  of  the  Geology  of  Yorkshire,'  part  ii.) 

Mr.  Murchison,  in  his  catalogue  of  the  shells  of  the  Middle  Ludlow 
Rock,  records  the  only  imperfect  specimen  yet  obtained  from  the 
Aymestry  Limestone  :  the  aperture  appears 
the  Pileopsis  vetusta  of  the  Carboniferous 
System.') 

PILL-BEETLE.  [Btrrhus.] 

PILL-WORT.  [Pilularia.] 

PILOT-FISH.  [Centronotus.] 

PILULA'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Marsilcacea:.  Marsileacece  are  creeping  plants  with  alternate  erect 
leaves,  having  a  circinate  vernation ;  the  fructification  consisting  of 
globular,  nearly  sessile,  coriaceous  bodies,  with  three  or  four  cells,  and 
containing  sacs  including  either  other  bodies  that  germinate  or  loose 
granules.  [Marsiliace.£  ;  Sporocarpium.]  According  to  this  defini- 
tion it  embraces  only  the  genera  Pilularia  and  Marsilea.  The  genus 
Pilularia  has  solitary  involucres,  nearly  sessile,  globose,  coriaceous, 
4-celled;  the  cells  containing  bodies  of  two  kinds,  granules  and 
membranes  containing  minute  grains.  Of  this  genus  there  is  but  one 
species,  P.  globulifcra,  which  on  account  of  the  form  of  its  fruit  is 
called  Pill-Wort  or  Pepper-Grass.  This  plant  is  a  native  of  Europe, 
and  is  found  in  Great  Britain  on  the  extreme  margin  of  ponds  or  on 
swampy  ground  covered  with  water  during  the  winter  and  compara 
tively  dry  in  the  summer.  It  is  interesting  to  the  systematic  botanist, 
as  affording  a  high  development  iu  the  organs  of  reproduction  in  the 
class  of  Acrogens  to  which  it  belongs.  The  granules  contained  in 
the  cells  ultimately  become  seeds,  and  have  a  very  definite  form  of 
germination. 

(Jussieu,  MCmoircs  de  r Academie  Royale  des  Sciences  ;  Valentine,  in 
the  Transactions  of  the  Linncan  Society,  vol.  xviii.) 

*  Pileopsis  is  generally  considered  tc  be  feiuieine. 
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PILUMNUS  (Leach),  a  genua  of  Brachyurous  Crustacea.  This 
genus  very  much  resembles  the  Crabs  properly  so  called ;  but  differs 
from  them  principally  in  the  number  of  pieces  in  the  abdomen  of  the 
male,  and  is  removed  from  them  still  further  by  the  mode  of  insertion 
of  the  external  antenna;. 

Pilumnus  hirtcUus,  Leach  (Cancer  hirlcllus,  Linn.),  is  found  on  the 
coasts  of  England  and  France;  generally  found  under  stones. 

(Leach,  Mulac.  Brit.,  t.  12;  Pcnn.,  Brit.  Zool.,  vol.  iv.  pi.  6,  lower 
figure.) 

PIMELITE.  [Nickel.] 

PIMENTA,  or  PIMENTO.  [Eugenia.] 

PIMPERNEL.  [Anaoallis] 

PIMPINELLA,  n  genus  of  Umbelliferous  Plants  inhabiting  the 
meadows  and  mountains  of  Europe  principally,  is  chiefly  interesting 
on  account  of  its  comprehending  among  its  species  the  Anise  of  the 
shops.  This  plant  is  an  annual,  with  a  smooth  stem  one  to  one  and 
a  half  foot  high  ;  the  lower  leaves  roundish,  cordate,  lobed,  and  both 
serrated  and  cut;  those  of  the  stems  pinnated  with  wedge-shaped 
lanceolate  segments,  and  the  upper  trifid,  with  the  lobes  undivided 
aud  linear.  The  flowers  are  small  and  white.  The  fruit  is  narrow, 
slender,  rather  hairy,  with  five  filiform  ridges  to  each  mcricarp.  The 
latter  is  employed  extensively  as  a  carminative  medicine,  aud  for  the 
purpose  of  flavouring  liqueurs.  The  plant  inhabits  Egypt  and  the 
islands  of  the  Grecian  Archipelago,  especially  Scio. 

PINACE^E.  [Conifers] 

PINE.  [Pinus.] 

PINE-APPLE.    [Ananassa;  Bromeuace.k] 

PINGUI'CULA,  a  genus  of  Plants  belonging  to  the  natural  order 
Lentibul  aria  ceo?.  It  has  a  2-lipped  calyx,  the  lower  lip  bifid,  the  upper 
one  of  three  segments.    The  corolla  ringent  and  spurred. 

P.  vulgarises  a  subulate  spur  shorter  than  the  link  of  the  corolla, 
whose  segments  are  very  unequal,  oblong,  obovate,  rounded,  separated, 
entire.  The  leaves  are  all  radical,  fleshy,  and  covered  with  minute 
crystalline  points,  pale-green ;  and  when  the  plant  is  gathered,  they 
curve  back  so  as  to  hide  the  root.  The  flowers  are  purple.  It  is  found 
in  bogs  in  England. 

P.  grandijlora  has  a  spur  whose  segments  are  very  unequal, 
broadly  obovate,  rounded,  contiguous  ;  the  middle  one  of  the  lower 
lip  notched.  This  is  much  larger  than  the  former  species :  the  flowers 
are  large,  of  a  deep  purple  colour.  It  is  found  in  Ireland  about  Kerry 
and  Cork. 

P.alpina  is  known  by  its  conical  spur  being  shorter  than  the  unequal 
limb  of  the  corolla,  and  curved  upwards.  The  flower  is  small  and 
yellowish.    It  is  found  in  Skye  and  Ross. 

P.  Lusitanica  has  a  cylindrical  spur,  obtuse,  decurved,  shorter  than 
the  nearly  equal  limb  of  the  corolla  ;  the  capsules  globose,  scape  downy. 
It  is  found  in  the  western  jiarts  of  this  country.  These  species  derive 
their  common  name  (Butterworts)  from  the  greasy  appearance  of  their 
foliage.  Like  other  marshy  plants  they  have  been  said  to  produce 
flukes  in  the  sheep  that  feed  upon  them.  This  however  is  attributable 
rather  to  the  larva;  of  the  fluke,  which  adhere  to  the  leaves  of  plants 
in  marshy  districts,  and  are  thus  taken  in  by  the  animal,  than  to  any 
peculiarity  in  the  Pinguecula'.  When  mixed  with  cow's  milk,  the  juice 
of  this  plant  acts  like  rennet  and  produces  a  curd ;  but  Linnaeus  says 
that  when  rein-deer's  milk  is  poured  on  the  leaves  warm,  and  allowed 
to  stand  for  a  day  or  two,  it  becomes  acescent,  acquires  consistence, 
neither  the  cream  nor  serum  separates,  and  it  is  much  esteemed  by  the 
Swedes  aud  Norwegians. 

(Burnett,  Outlines  of  Botany;  Babington,  Manual  of  British 
Botany.) 

PINGUITE.  [Iron.] 

PINITE,  a  Mineral  which  occurs  in  imbedded  crystals.  Primary 
form  a  rhomboid,  but  generally  found  in  hexagonal  prisms.  Cleavage 
parallel  to  the  lateral  faces  of  the  prism.  Fracture  indistinct,  uneven. 
Hardness,  scratches  gypsum,  is  scratched  by  fluor-spar.  Colour  reddish, 
grayish,  and  grayish-red.  Lustre  slightly  resinous.  Opaque.  Specific 
gravity  278  to  2  98. 

Before  the  blow-pipe  on  charcoal  it  whitens,  fuses  on  the  edges,  and 
yields  a  white  glass  with  bubbles  ;  with  borax  it  fuses  with  difficulty 
into  a  transparent  glass,  coloured  by  iron.  The  Saxon  variety  is 
infusible. 

It  is  found  in  Saxony,  France,  England,  in  some  other  parts  of 
Europe,  and  in  North  America. 

According  to  Gmeliu,  the  Pinite  of  St.-Pardoux  in  France  con- 
sists of — 

Silica   55-964 

Alumina   25-480 

Potash       .......  7-894 

Soda      .       .       •  0-386 

Peroxide  of  Iron  5  5 12 

Magnesia,  with  Manganese  .  .  .  .  3'760 
Water,  with  Animal  Matter       .       .       .  1-410 

 100-406 

PINK.    [Carnation  ;  Caryophyllace.e  ;  Dianthus.] 

PINK,  a  name  for  the  Minnow.  [Leuciscus.] 

PINK-UNDERWING.  [Callimorpba.] 

PINNA.  [Mytilid.e.] 

PINNOTHE'RIID.E,  a  family  of  the  Brachyurous  Crustacea  (Cata- 


metopes),  called  Pinnotherians  by  M.  Milne-Edwards,  and  known  by  t-fee 
common  name  of  Pea-Crabs. 

They  are  small  crustaceans  whose  carapace  is  nearly  circular,  and 
whose  teguments  exhibit  considerable  softness.  Their  eyes  are  in 
general  very  small,  and  the  disposition  of  their  front  and  their  antenna; 
varies,  as  also  their  external  jaw-feet,  which  present  remarkable  ano- 
malies. Their  feet  are  short  or  of  moderate  length,  and  are  in  general 
very  weak.  The  abdomen  of  the  male  is  much  narrower  at  ita  base 
than  the  corresponding  part  of  the  sternal  plastron. 

But  it  is  the  singular  habits  of  these  crustaceans  which  especially 
demand  attention  ;  for  they  ordinarily  are  housed  between  the  mantle- 
lobes  of  certain  Conchiferai—Mytilus,  Pinna,  Mactra,  &c,  for  example. 

M.  Milne-Edwards  arranges  in  this  small  group  the  genera  Pinno- 
theres, Doto,  Mictyris,  Hymcnosoma,  and  Elamena ;  but  he  acknow- 
ledges that  this  tribe  is  not  so  natural  as  might  be  desired,  and  that 
hereafter  perhaps  the  necessity  for  subdividing  it  may  arise. 

Pinnotheres  (Latreille). — Body  circular  and  rounded  above;  front 
not  soldered  to  the  epistome  ;  eyes  very  small,  orbits  nearly  circular; 
internal  antenna;  of  the  ordinary  form,  and  the  fossets  which  lodge 
them  scarcely  separated  from  each  other ;  external  antenna;  short, 
occupying  the  internal  angle  of  the  orbit.  Buccal  frame  very  wide 
backwards,  aud  describing  a  semicircle  forwards.  External  jaw-feet 
placed  very  obliquely  ;  their  enlarged  and  valvular  portion  is  formed 
entirely  by  their  third  joint,  which  is  very  large,  whilst  the  second  is 
rudimentary  ;  the  fourth  joint  is  inserted  at  the  summit  of  the  pre- 
ceding, and  the  fifth,  which  is  tolerably  developed,  is  articulated 
with  the  sixth  by  the  middle  of  its  internal  border,  so  that  it  is  placed 
nearly  like  the  thumb  of  the  didactylous  claws.  The  sternal  plastron 
is  very  wide,  and  in  the  male  the  apertures  of  the  orgaus  of  genera- 
tion occupy  its  last  segment.  The  feet  are  moderate.  The  abdomen 
of  the  male  is  small,  whilst  that  of  the  female  is  ordinarily  very  con- 
vex, and  much  larger  than  the  sternal  plastron.  (M.  Milne-Edwards.) 


View  of  the  under  Bide  of  the  upper  part  of  Pinnotheres,  eyes,  jaw-fcet,  &c, 
leen  from  below  and  magnified.  (Milne-Edwards.) 

Mr.  J.  V.  Thompson  was  the  first  who  pointed  out  the  interesting 
fact  that  the  species,  in  the  early  stages  of  their  existence,  have  a  very 
elongated  abdomen  which  is  terminated  by  a  fin,  the  carapace  armed 
with  three  spiniform  prolongations,  very  large  eyes,  and  natatory  feet; 
in  short  that  it  then  bears  the  greatest  resemblance  to  Zoca. 

These  curious  animals  were  known  to  the  ancients,  who  were  not 
ignorant  of  their  connection  with  the  Pinna.  The  Greeks  named 
them  TlwvoTripo.s  and  XlLvvo<pv\a^.  (Arist.,  '  Hist.  Anim.'  v.  xv.)  Oppian 
('Halieut.,'  ii.  line  186,  et  seq.)  treats  the  connection  as  a  sort  of 
partnership  for  obtaining  prey.  The  Pinnoteres  of  Pliny  ('  Nat.  Hist.,' 
ix.  xxxi.),  described  as  harbouring  in  the  empty  shells  of  oysters,  and 
as  migrating  to  others  when  it  increased  in  growth,  appears  to  have 
been  more  applicable  to  the  Pagurus  of  the  moderns ;  but  the  same 
author,  in  the  42nd  chapter  of  the  same  book,  "  De  Pinna,  et  Pinnotere, 
et  aquatilium  sensu,"  uses  the  terms  Pinnoteres  and  Pinnophylax  to 
designate  the  Crab  which  resides  in  the  shell  of  the  Pinna. 

Among  the  modems  Hasselquist  has  given  one  of  the  best  accounts 
of  the  habits  of  the  genus.  In  a  letter  to  Linnreus,  dated  "  Smyrna, 
December  16,  1749,"  he  says,  "  The  Pinna  muricata,  or  Great  Silk 
Muscle,  is  here  found  in  the  bottom  of  the  sea  in  large  quantities, 
being  a  foot  long.  The  'OKTwirSSia,  or  Cuttle-Fish  with  eight  arms, 
watches  the  opportunity,  when  the  muscle  opens  her  shell,  to  creep  in 
it  and  devour  her;  but  a  little  crab,  which  has  scarcely  any  shell,  or 
has  at  least  only  a  very  thin  one,  lodges  constantly  in  this  shell-fish ; 
she  pays  a  good  rent  by  saving  the  life  of  her  landlady,  for  she  keeps 
a  constant  look-out  through  the  aperture  of  the  shell,  and  on  seeing 
the  enemy  approach,  she  begins  to  stir,  when  the  IL'va  (for  so  the 
Greeks  call  the  shell)  shuts  up  her  house,  and  the  rapacious  animal  is 
excluded.  I  saw  this  shell-fish  first  at  the  island  of  Milo,  and  found 
such  a  little  crab  in  all  I  opened :  I  wondered  not  a  little  what  was 
her  business  there  ;  but  when  I  came  here,  I  was  first  informed  of  it 
by  the  secretary  of  our  consul,  Mr.  Justi,  a  curious  and  ingenious  man, 
who  has  travelled  much,  and  lived  long  in  this  place.  This  was  after- 
wards confirmed  by  several  Greeks,  who  daily  catch  aud  eat  both  these 
animals." 

M.  Milne-Edwards  remarks  that  the  distinction  of  the  species  of 
this  genus  is  difficult,  inasmuch  as  that  the  principal  differences  to  be 
remarked  in  the  greater  part  of  them  do  not  exist  in  both  sexes,  and 
are  often  of  the  nature  of  those  which  are  modified  by  age. 

P.  Pisum,  the  Pea-Crab.  Carapace  soft;  front  projecting  in  the 
male,  not  reaching  beyond  the  curved  line  formed  by  the  anterior  part 
of  the  carapace  in  the  female.  Inferior  border  of  the  hands  ciliated. 
Length  :  female,  4  lines ;  male,  2  lines. 

This  species  is  very  common  in  Mytilus  edulis  on  the  coasts  oi 
England  and  France.  Leach,  '  Malac.  Brit.,'  t.  14,  f.  2,  3  (female) ; 
P.  varians  of  the  same  work,  t.  14,  f.  10  and  11  (male) ;  P.  Latreillii  of 
the  same  work,  t.  14,  f.  7  and  8  (young  female.)    (M.  Edwards.) 
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M.  Milne-Edwards  ia  of  opinion  that  P.  Umnchii,  Lea  oh  ('Malac.,'  t. 
1^,  f.  4,  5),  doeH  not  differ  specifically  from  J'.  J'inum. 
P.  vcterum  is  fouud  iu  Pitmte  on  the  coasts  of  Italy,  &c. 


rinnotheres  veterum. 


Mamma  (M.  Edwards)  is  founded  on  Hymenosoma  Mat/uei,  figured 
by  M.  Ruppell,  in  his  work  on  the  '  Crustacea  of  the  Red  Sea,'  and 
separated  from  that  genus  by  M.  Milne-Edwards,  who  thinks  that 
it  seems  to  establish  tho  passage  between  the  Hymenosomata,  the 
Oxystomes,  and  the  Oxyrhynchi. 

E.  Mathcci  (Ruppell,  '  Krabben/  pi.  v.,  f.  1),  is  found  in  the  island 
of  Mauritius  and  the  Red  Sea. 

Hymenosoma  (Leach). — Carapace  very  much  flattened  above,  and 
nearly  circular;  the  front  very  narrow  and  inclined.  Orbits  very 
small,  and  nearly  circular,  and  the  eyes  must  be  bent  back  downwards 
rather  than  outwards  to  be  hidden  in  them. 

M.  Milne-Edwards  remarks  that  hitherto  this  geuus  has  been 
arranged  in  the  neighbourhood  of  the  Inachi,  principally  on  account 
of  its  narrow  and  pointed  front;  but  its  natural  position  appears  to 
him  to  be  in  the  family  of  the  Catamctopes,  for  it  is  to  this  type  that 
it  approaches  in  all  the  important  points  of  its  organisation. 

M.  orbiculare  is  found  at  the  Cape  of  Good  Hope. 


Hymenosoma  orliculare. 
a,  internal  antenna ;  6,  external  antenna ;  c,  right  external  jaw-foot ;  d, 
abdomen  of  the  male  ;  e,  abdomen  of  the  female. 

Mycteris  (Latreille). — Carapace  extremely  delicate,  nearly  circular, 
and  very  convex  above.  Front  disposed  nearly  as  in  the  Ocypodes 
[Ocypodidjr]  ;  but  the  eyes,  which  are  short  and  stout,  have  no  orbi- 
tary  cavity  for  concealment,  and  always  remain  projecting. 

M.  longicarpis  has  the  carapace  smooth  and  divided  by  furrows  into 
three  longitudinal  portions;  a  small  spine  at  the  spot  where  tho 
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external  orbitary  anglo  in  ordinarily  fouud  ;  anterior  border  of  tho 
carapace  very  much  projecting,  and  furniahed  with  hairs. 
It  is  a  native  of  Australia. 

Doto  (M.  Edwards). —  M.  Milne-Edwards  remarks  that  he  here 
places,  not  without  doubt,  a  small  and  very  remarkable  crustacean 
which  Savigny  has  figured  in  tins  great  work  on  Egypt,  and  which 
M.  Audouin  has  referred  to  the  genus  Mycteris.  It  approximates  to 
tho  Ocypodcs  much  in  the  general  form  of  tho  body,  in  that  of  tho 
foot,  and  in  tho  disposition  of  tho  front,  the  antenna;,  and  tho  eyes ; 
but  it  is  distinguished  from  all  the  preceding  Cata/mlo/ics  by  the  con- 
formation of  tho  external  jaw-feet  and  the  form  of  the  buccal  frame. 

D.  sulcatus  (Cancer  sulcatus,  Forsk. ;  Mycteris  sulcatus,  Audouin), 
has  the  carapace  nearly  square,  and  furrowed  above;  the  front  orbital 
border  occupying  nearly  tho  wholo  of  its  width.  Length  about  six 
lines. 

It  inhabits  the  Rod  Sea. 


Duto  sulcatus,  enlarged. 
a,  profile  view,  still  more  enlarged,  without  the  leg*,  to  show  the  groove* 
// ,  detail  of  under  part  of  carapace. 

PINNULARIA,  a  genus  of  Fossil  Plants. 
PINTADO.  [Pavonidje.] 
PINTAIL  DUCK.  [Ducks.] 

PINUS,  a  genus  of  Gymnospermous  Exogenous  Plants,  consisting 
for  the  most  part  of  timber  trees,  inhabiting  various  temperate  coun- 
tries in  the  northern  hemisphere.  They  are  commonly  called  Pine- 
Trees,  and  are  distinguished  from  the  Firs  by  their  leaves,  always 
evergreen,  and  needle-shaped,  growing  in  pairs,  threes,  fours,  or  fives, 
surrounded  by  a  membranous  sheath  at  their  base.  In  reality  each 
parcel  of  leaves  indicates  a  small  branch  axillary  to  a  membranous, 
deciduous,  withering  leaf.  The  species  are  generally  of  great  beauty 
as  objects  of  ornament,  or  of  much  value  on  account  of  their  timber, 
and  are  in  much  request  by  the  planter  :  on  which  account  we  give 
a  very  brief  enumeration  of  the  best  known  species. 

Div.  I.  Scales  of  Cones  truncate  at  apex. 
a.  Leaves  in  pairs. 
*  Scales  of  Cones  spineless  at  apex. 
1.  P.  sylvestris,  the  Scotch  Pine.    Trunk  erect    Leaves  2,  short, 
glaucous.    Cones  ovate,  stalked,  and  recurved,  with  rugged,  truncated, 
depressed  scales.  This  is  the  most  hardy  and  valuable  of  all  the  pines. 
Its  timber  furnishes  the  red  deal  of  the  carpenters,  and  in  Scotland, 
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the  climate  of  which  country  is  particularly  suited  to  it,  the  trees 
ofteu  acquire  a  great  size,  and  highly  picturesque  appearance.  It  is 
however  asserted  that  the  quality  of  its  timber  is  much  deteriorated 
by  being  grown  in  warm  districts.  In  England  it  is  chiefly  valued  as 
a  nurse  to  other  trees,  for  which  its  hardiness  and  rapid  growth  render 
it  well  adapted.  It  forms  an  excellent  screen  in  exposed  sandy  situa- 
tions, where  no  other  tree  will  thrive.  Many  varieties  are  known,  of 
which  an  account  will  be  found  in  Loudon's  'Arboretum  Britannicum ;' 
of  these  the  Pine  of  Haguenau,  a  village  on  the  Rhine,  is  said  to  be  the 
most  important. 

2.  P.  Pumilio,  the  Dwarf  Pine.  Trunk  prostrate,  dwarfish.  Leaves 
2,  short,  stiff,  glaucous.  Cones  ovate,  spreading,  sessile,  with  depressed 
truncated  scales.  A  small  mouutain  species  from  the  midland  parts 
of  Europe.  Its  timber  is  of  no  importance ;  in  fact,  from  its  small  size, 
it  can  scarcely  be  said  to  yield  any.  It  is  probably  an  alpine  form  of 
P.  sylvestris. 

8.  P.  uncinate/,,  the  Hooked  Pine.  Trunk  erect.  Leaves  2,  short, 
dark  green.  Cones  oval,  recurved,  sessile,  with  pyramidal,  recurved, 
truncated,  or  mucronated  scales.  A  fine  alpine  tree,  from  the  Pyrenees, 
and  other  European  mountains,  on  the  upper  zone  of  vegetation,  above 
P.  sylvestris.  It  is  extremely  valuable  for  its  hardness  and  the  great 
durability  of  its  timber.  The  P.  Mughus  is  apparently  the  same  plant. 

4.  P.  resinosa,  the  Red  Pine.  Trunk  erect,  lofty.  Leaves  2,  long, 
of  a  light  somewhat  glaucous  green  colour.  Cones  ovate-oblong,  very 
obtuse,  shorter  than  the  leaves,  pendulous,  with  rugged,  rounded, 
truncated  scales.  A  red-barked  tree  of  large  size  from  the  northern 
parts  of  North  America.  The  wood  is  fine-grained  and  of  close  texture, 
and  is  highly  esteemed  in  Canada  for  strength  and  durability.  In 
appearance  the  species  bear  some  resemblance  to  P.  Laricio. 

5.  P.  Halepensis,  the  Aleppo  Pine.  Trunk  slender,  erect.  Leaves  2, 
long,  slender,  light  green.  Cones  ovate,  stalked,  solitary,  very  regular 
in  form,  with  depressed  truncated  scales.  A  beautiful  species,  found 
wild  in  the  western  parts  of  Europe,  from  Genoa  to  Constantinople, 
and  also  throughout  Syria.  It  grows  fast,  and  is  at  once  known  by  its 
fine  light-green  foliage ;  but  its  wood  is  not  of  much  value,  and  it  bears 
the  climate  of  England  with  impatience. 

6.  P.  Bruttia,  the  Calabrian  Pine.  Trunk  erect.  Leaves  2,  slender, 
lax,  pale  greeD,  very  long.  Cones  sessile,  in  dense  clusters,  ovate, 
acute,  very  regular  and  even,  with  depressed  truncated  scales.  A  very 
handsome  tree,  inhabiting  Calabria,  and  said  to  yield  timber  of  excel- 
lent quality.  It  is  very  like  the  Aleppo  Pine,  but  its  cones  are  sessile 
and  clustered,  and  it  is  much  more  hardy. 

7.  P.  Banksiana,  the  Banks  Pine.  Trunk  low,  scrubby  and  strag- 
gling. Leaves  2,  divaricating,  oblique.  Cones  ovate,  acuminate,  horn- 
like, curved,  erect,  in  pairs,  gray,  with  rounded  depressed  truncated 
scales.  An  ugly  tree,  from  the  most  southern  parts  of  North  America, 
where  it  is  called  the  Scrub  Pine  and  the  Gray  Pine.  Its  timber  seems 
to  be  of  little  value,  except  for  the  construction  of  canoes,  for  which 
its  lightness  and  toughness  render  it  well  adapted. 

8.  P.  Pyrenaica,  the  Pyrenean  Pine.  Trunk  erect.  Leaves  2,  long, 
fine,  bright  green,  clustered  at  the  end  of  the  branches.  Cones  ovate, 
drooping,  shorter  than  the  leaves,  with  roundish  truncated  scales.  A 
Spanish  plant,  inhabiting  the  Sierra  de  Segura,  above  the  limits  of 
the  Aleppo  Pine,  on  the  Pyrenees,  and  elsewhere.  Its  timber  is  said 
to  be  of  excellent  quality  and  to  have  been  used  largely  in  the  Spanish 
marine.  It  is  reported  to  be  a  majestic  species,  and  to  be  called  by  the 
Pyrenean  peasants  Pin  Nazaron.  It  is  the  P.  Hispanica  of  some 
collections. 

9.  P.  Pallasiana,  the  Pallas  Pine.  Trunk  erect,  with  horizontal 
branches  when  old.  Leaves  2,  dark  green,  very  long,  and  stiff.  Cones 
curved,  horizontal,  ovate-oblong,  as  long  as  the  leaves,  with  roundish 
truncated  scales.  A  fine  tree  from  the  central  partB  of  the  Crimea, 
with  the  habits  of  the  Pinaster.  Wood  resinous  and  durable,  but 
difficult  to  form  into  good  planks  on  account  of  being  unusually  knotty. 
The  resin  is  stated  to  be  very  pleasant  to  the  smell. 

10.  P.  Pinea,  the  Stone  Pine.  Trunk  erect ;  when  old,  flat-headed. 
Leaves  2,  long,  stiff,  dark-green ;  when  the  plant  is  very  young,  small 
and  glaucous.  Cones  roundish,  polished,  with  rounded  truncate 
scales.  Seeds  large,  oblong,  with  a  very  short  wing.  An  inhabitant 
of  the  southern  parts  of  Europe  and  the  Levant,  where  the  wood  is 
often  used  in  ship-building,  and  the  seeds,  which  are  large  and  like 
nuts,  are  eaten. 

11.  P.  Austriaca,  the  Black  Pine.  Trunk  erect,  with  horizontal 
branches  when  old.  Leaves  2,  dark-green,  glossy,  straight,  stiff,  from 
3  to  5  inches  long.  Cones  conical,  horizontal,  shorter  than  the 
leaves,  polished,  and  pale-brown.  It  is  found  among  the  rocks  and 
precipices  of  Southern  Germany,  and  derives  its  name  from  the  pecu- 
liarly dark  colour  of  the  foliage.  The  most  sterile  soil  is  said  to  suit 
it.  The  timber  is  reported  to  be  valuable,  but  coarse ;  and  to  resist 
alternate  dryness  and  moisture  better  than  the  larch. 

12.  P.  Laricio,  the  Corsican  Pine.  Trunk  very  erect  and  tall. 
Leaves  in  pairs,  long,  deep  green,  distant,  rather  loose.  Cone3  ovate, 
horizontal,  shorter  than  the  leaves,  with  roundish  rugged  truncated 
scales.  A  noble  tree,  from  the  mountains  of  Corsica,  Greece,  Turkey, 
and  Spain.  It  grows  faster  than  any  other  known  species,  and  pro- 
duces excellent  timber,  similar  in  quality  to  red  deal,  but  more  brittle 
and  less  elastic.  The  French  use  it  extensively  in  ship-building.  The 
tree  is  now  becoming  common  in  this  country. 
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**  Scales  of  Cones  spiny  at  apex. 

13.  P.  Pinaster,  the  Cluster  Pine.  Trunk  lofty,  erect.  Leaves  2, 
long,  stiff,  dark  green.  Cones  clustered,  recurved,  conical,  shorter 
than  the  leaves,  with  pyramidal  scales  terminated  by  a  small  rigid 
spine.  A  noble  species,  inhabiting  the  most  sterile  sandy  plains  of 
France  and  Southern  Europe,  especially  along  the  coast.  Its  timber 
is  soft,  light,  coarse,  and  only  fit  for  very  common  purposes  ;  but  it 
affords  a  large  quantity  of  resin  and  tar,  and  is  much  consumed  in 
the  manufacture  of  lampblack.  It  is  this  species  that  has  been  so 
successfully  employed  in  fixing  the  loose  drifting  sand  of  the  barren 
plains  of  some  parts  of  France. 

14.  P.  pungens,  the  Prickly  Pine.  A  large  tree.  Leaves  2,  short, 
compact,  pale  green.  Cones  ovate,  clustered,  drooping,  longer  than 
the  leaves,  with  hard  pyramidal  scales  terminated  by  a  stiff  strong 
spine.  A  native  of  Virginia  and  North  Carolina.  The  timber  seems 
of  no  value.  The  aspect  of  the  treo  is  something  like  that  of  the 
Scotch  Pine,  but  it  is  paler.  Its  cones  hang  on  the  branches  for 
many  years. 

1 5.  P.  mitis,  the  Yellow  Pine.  A  fine  tree.  Leaves  2,  long,  slender, 
dark  green.  Cones  ovate,  pendulous,  shorter  than  the  leaves,  with 
depressed  roundish  scales,  armed  with  a  small  spine.  Young  shoots 
violet.  A  common  inhabitant  of  tho  pine-forests  of  North  America, 
as  far  north  as  Connecticut  and  Massachusetts.  Its  timber  is  of  great 
value  for  domestic  and  naval  architecture,  provided  the  sapwood, 
which  is  very  perishable,  is  first  removed.  It  is  regarded  as  a  most 
durable  timber  in  this  country.  In  America  it  ranks  next  in  quality 
to  the  P.  Australia,  or  Southern  Pine.  P.  variabilis  is  one  of  its 
garden  names. 

16.  P.  inops,  the  Jersey  Pine.  A  low  gnarled  tree.  Leaves  2,  dark- 
green,  from  2  to  3  inches  long.  Cones  recurved,  ovate-oblong,  straight, 
longer  than  the  leaves,  with  spiny  spreading  scales.  Young  shoots 
violet.  A  native  of  the  more  southern  states  of  the  American  union. 
Its  timber  is  of  little  use  except  for  fuel.  In  this  country  it  is  usually 
a  miserable-looking  species,  evidently  unsuited  to  the  climate.  Like 
the  Banks  Pine,  it  is  called  Scrub  Pine  in  the  United  States. 

6.  Leaves  in  threes. 
*  Scales  of  Cones  spineless  at  apex. 

17.  P-  sinensis,  the  Chinese  Pine.  A  large  tree.  Leaves  3,  slender, 
deep  green,  serrulated.  Cones  ovate,  brownish,  on  short  stalks,  with 
flattened  truncate  unarmed  scales.  Native  of  China.  Very  little  i3 
known  of  it,  except  from  Chinese  drawings.  It  only  exists  in  the 
garden  of  Mr.  Wells,  of  Redleaf,  near  Tunbridge,  where  it  is  found 
to  be  '  tolerably  hardy.' 

18.  P.  insignis,  the  Noble  Pine.  Leaves  3,  grass-green,  a  little  wavy, 
irregularly  arranged,  longer  than  the  cones.  Cones  ovate,  bright 
brown,  obtuse,  with  rounded  depressed  obtuse  scales,  the  lowermost 
of  which  are  longer  than  the  others,  and  more  or  less  hooked  back. 
A  beautiful  species,  native  of  California,  remarkable  for  its  bright 
dense  grass-green  foliage.  Nothing  is  known  of  its  native  habit.  It 
is  rather  too  tender  for  the  latitude  of  London. 

19.  P.  Canariensis,  the  Canary  Pine.  Trunk  stout,  erect.  Leaves  3, 
very  long,  rough-edged,  wavy,  grass-green.  Cones  oblong,  woody, 
5  or  6  inches  long,  with  prominent  large  pyramidal  straight-scales, 
terminated  by  a  hard  blunt  callosity.  A  native  of  the  mountains  of 
Teneriffe  and  Canary,  where  it  forms  large  forests,  and  often  acquires 
an  enormous  size.  The  timber  is  said  to  be  very  resinous  and 
durable.  The  species  is  too  tender  for  England. 

20.  P.  Ocote,  or  Teocote,  the  Ocote  Pine.  Leaves  3,  wavy,  rough,  light- 
green.  Cones  obtuse  at  the  base,  ovate,  smooth,  with  pyramidal- 
angular  blunt  scales.  A  Mexican  plant,  of  which  little  is  known.  It 
is  found  on  Monte  Orizaba,  and  near  Real  del  Monte,  and  forms  a  tree 
100  feet  high. 

21.  P.  patula,  the  Spreading-Leaved  Pine.  Leaves  3,  very  slender, 
spreading.  Cones  ovate,  oblong,  polished,  with  small  angular  trun- 
cated prominent  scales.  Native  of  Mexico.  A  lofty  tree,  with  leaves 
8  or  9  inches  long.    It  occurs  in  the  northern  provinces  of  Mexico. 

**  Scales  of  Cones  spiny  at  the  apex. 

22.  P.  australis,  or  P.  palustris,  the  Southern  Pine.  Trunk  erect, 
very  cylindrical,  and  stiff.  Leaves  3,  very  long,  grass-green,  clustered 
at  the  ends  of  the  branches.  Cones  ovate-oblong,  7  or  8  inches  long, 
with  depressed  scales,  armed  in  the  middle  with  a  small  prickle.  A 
native  of  Virginia  and  tho  neighbouring  states  of  America  to  the 
south,  where  it  acquires  the  height  of  from  60  to  70  feet.  Its  timber 
is  of  excellent  quality. 

23.  P.  Tceda,  the  Frankincense  Pine.  Trunk  lofty,  straight.  Leaves 
3,  pale-green,  stout,  straight.  Cones  curved,  oblong,  the  length  of 
the  leaves,  with  compressed  woody  prominent  scales,  armed  with  a 
sharp  point.  A  tree  said  to  acquire  the  height  of  80  feet,  in  tho 
barrens  of  Florida  and  Virginia,  but  not  much  known  in  England, 
where  it  seldom  thrives. 

24.  P.  rigida,  the  Pitch  Pine.  Trunk  lofty,  straight,  much 
branched.  Leaves  3,  of  variable  lengths.  Coue3  clustered,  sessile, 
ovate,  with  rugged  compressed  pyramidal  scales,  terminated  by  a  small 
hooked  spine.  Found  iu  poor  soil  in  most  parts  of  the  United  States, 
and  even  inhabiting  salt  marshes  overflowed  by  the  sea. 

25.  P.  serotina,  the  Pond  Pine.    Trunk  much  branched.    Leaves  3, 
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very  long  (5  or  6  inches).    Cones  roundish-ovato,  in  pairs,  with  pro-  j 
miucnt  rounded  scales,  armed  with  a  firm  short  brittle  prickle.    A  n 
obscure  species.    Found  in  America. 

26.  P.  jyonderosa,  the  Heavy- Wooded  Pino.  Trunk  very  rugged, 
and  irregularly  brauchod.  Leaves  3,  very  long  and  strong.  Cones 
small,  oblong,  with  strong  pyramidal  scales  terminated  by  a  small 
recurved  prickle.  A  largo  tree,  with  the  habit  of  the  Corsican  l'iuo. 
Found  in  North- West  America. 

27-  P.  Sabiniana,  the  Sabine  Pino.  Trunk  straight,  croct;  the 
young  shoots  covered  by  a  glaucous  bloom.  Leaves  3,  very  long  and 
lax,  glaucous,  and  serrated.  Cones  very  large,  roundish  ovate,  with 
large  pyramidal  hooked  scales.  A  noblo  Californian  tree.  The  wood 
is  white,  soft,  and  not  durable. 

28.  P.  Coulteri,  the  Coulter  Pine.  Trunk  straight,  erect ;  the  young 
shoots  covered  witli  a  glaucous  bloom.  Leaves  3,  very  long  and  stiff, 
glaucous,  and  serrated.  Cones  very  large,  oblong,  with  long  wedge- 
Bhaped  rigid  woody  horned  scales.    A  fine  tree,  from  California. 

29.  P.  longifulia,  the  Long-Leaved  Pine.  Truuk  erect,  with  a  coarse 
rugged  bark,  and  whorled  branches.  Leaves  very  long,  drooping, 
slender,  bright  green,  channelled,  and  serrated.  Cones  shorter  than 
the  leaves,  oblong-ovate,  woody,  and  rugged,  with  pyramidal  obtuse 
mucronate  corky  recurved  scales.  Seeds  large,  eatable.  An  Indian 
species,  inhabiting  the  valley  and  lower  hills  of  Ncpaul. 

30.  P.  Geravdiana,  the  Neoza  Pine.  Trunk  lofty,  with  a  conical 
head.  Leaves  3,  short,  stiff,  glaucous,  obsoletely  serrated,  with 
deciduous  sheaths.  Cones  very  like  those  of  P.  longifolia.  Seeds 
large,  eatable.    A  native  of  the  coldest  forests  of  the  Himalayas. 

c.  Leaves  in  fives. 

*  Scales  of  Cones  spineless  at  apes. 

31.  P.  ovocarpa,  the  Egg-Fruited  Pine.  Leaves  5,  slender,  from  3  to 
11  inches  long.  Cones  roundish,  ovate,  polished,  hard,  with  truncated 
scales.    Found  in  the  pine-region  of  Mexico. 

32.  P.  Iciophylla,  the  Smooth-Leaved  Pine.  Leaves  5,  very  slender, 
3  or  4  inches  long,  rough-edged,  light  green.  Cones  ovate,  2  inches 
long,  on  a  short  stalk,  with  truncate  depressed  scales,  a  little  hollowed. 
An  inhabitant  of  the  cold  regions  of  Mexico. 

33.  P.  Montezuma,  the  Montezuma  Pine.  Loaves  5,  rather  rigid, 
rough-edged,  about  6  iuches  long.  Cones  ovate,  oblong,  bright-brown, 
about  as  long  as  the  leaves,  with  elevated  rugged  truncated  scales. 
A  native  of  the  mountains  of  Mexico. 

34.  P.  fili folia,  the  Thread- Leaved  Pine.  Leaves  5,  from  12  to  15 
inches  long,  acutely  triangular.  Cones  sessile,  ovate-acuminate,  woody, 
hard,  curved,  9  inches  long,  3  inches  in  diameter  at  the  base,  with 
lozenge-shaped  pyramidal  depressed  scales,  and  a  hard  woody  com- 
pressed callous  muoro  in  the  middle.  A  noble  pine,  found  in 
Guatemala  by  Mr.  Hartweg. 

35.  P.  Acapukcnsis,  the  Acapulco  Pine.  Leaves  5,  thin,  short,  very 
glaucous,  as  well  as  the  shoots.  Cones  pendulous,  ovate,  acute, 
whorled,  with  pyramidal  erect  tapering  scales,  often  contracted  in  the 
middle.    Found  in  Mexico. 

36.  P.  Pseudostrobus,  the  False  Weymouth  Pine.  Leaves  5,  very 
fine,  and  glaucous.  Cones  ovate,  whorled,  horizontal,  about  4  inches 
long,  by  an  inch  and  a  half  in  breadth  over  the  middle,  with  pyramidal 
erect  scales.    A  Mexican  pine. 

37.  P.  Russelliana,  the  Bedford  Pine.  Leaves  5,  very  long.  Cones 
tapering,  horizontal,  a  little  drooping,  nearly  straight,  from  7  to  8 
inches  long,  about  2  inches  wide  near  the  base,  and  almost  acute  at 
the  upper  end,  with  pyramidal  straight  obtuse  scales.  A  native  of 
Mexico  near  Real  del  Monte. 

38.  P.  Bevoniana,  the  Devonshire  Pine.  Leaves  5,  very  long.  Cones 
pendulous,  solitary,  horn-shaped,  from  9  to  10  inches  long,  about 

3  inches  in  diameter  near  the  base,  and  tapering  to  If  inches,  with 
rounded  obtuse  polished  scales.  It  is  called  in  Mexico  Pino  bianco  or 
P.  real,  forming  a  high  tree  60  or  80  feet  high,  between  Real  del 
Monte  and  Regla. 

39.  P.  Hartwegii,  the  Hartweg  Pine.  Leaves  4,  very  slender,  about  6 
iuches  long.      Cones  pendulous,  oblong,  obtuse,  clustered,  about 

4  inches  long,  with  depressed  truncated  scales,  having  a  projecting 
callosity  in  the  middle.  It  is  a  Mexican  tree,  40  or  50  feet  high.  The 
cones  are  of  a  clear  grayish-brown,  and  of  nearly  the  same  diameter 
throughout. 

**  Scales  of  Cones  spiny  at  apex. 

40.  P.  occidentalis,  the  West  Indian  Pine.  Leaves  5,  pale  green, 
Blender,  much  longer  than  the  cones.  Cones  ovate-oblong,  obtuse, 
stalked,  with  rounded  angular  prominent  scales,  tipped  by  a  sharp 
prickle.    It  is  a  native  of  St.  Domingo. 

41.  P.  macrophylla,  the  Long-Leaved  Pine.  Leaves  5,  from  14  to  15 
inches  long.  Cones  straight,  horizontal,  ovate,  tapering,  solitary ; 
6  or  7  inches  long,  and  about  3  inches  broad  at  the  base,  with  the 
ends  of  the  scales  strongly  hooked  backwards.  It  is  a  small  tree  from 
the  north  of  Mexico. 

Div.  II.    Scales  of  Cones  flat,  and  compressed  at  the  apex. 

42.  P.  Cembroides,  or  P.  Llaveana,  the  Mexican  Cembra.  Leaves  3, 
short,  tufted,  glaucous,  and  twisted.  Cones  small,  roundish-ovate, 
hard,  with  elevated  roundish  obtuse  scales.    Seeds  large,  eatable.  It 


is  a  small  Mexican  tree,  occurring  in  largo  forcsta,  and  producing 
seeds  similar  to  those  of  the  Stouo  and  Neoza  Pines. 

43.  P.  C'cmbra,  the  Cembra  Pine.  Tree  erect,  conical.  Leaves  5,  with 
no  sheath,  short,  stiff,  glaucous-green.  Cones  ascending,  oblong,  about 
the  length  of  the  leaves,  with  thin  callous-pointed  scales.  Seeds  large, 
without  wings.  It  is  a  tree  of  considerable  size,  inhabiting  the  side* 
of  mountains  in  Siberia,  Tartary,  Switzerland,  and  Italy. 

44.  P.  Strobus,  the  Weymouth  Pine.  Trunk  erect,  very  long. 
Leaves  5,  slender,  bright  green,  without  sheaths.  Cones  narrow,  long, 
pendulous,  from  5  to  0  inches  long,  with  thin  ovate  callous-pointed 
scales.    It  is  a  native  of  Canada. 

45.  P.  excelsa,  the  Lofty  Pine.  Trunk  erect,  very  lofty.  Leaves  5, 
bright  green,  distinctly  glaucous  on  one  side,  with  no  sheath  ;  leaves 
narrow,  long,  pendulous,  stalked,  from  6  to  7  inches  long,  with  thin 
lax  ovate  callous-pointed  scales.  It  is  a  fine  Himalayan  tree,  bearing 
the  climate  of  England  without  protection. 

46.  P.  Lambcrtiana,  the  Lambert  Pine.  Trunk  erect,  very  lofty. 
Leaves  5,  rather  stiff,  bright  green,  roughish,  with  no  sheaths.  Cones 
very  large,  pendulous,  from  14  to  i  8  iuches  long,  with  broad  rounded 
scales.  Seeds  large,  eatable.  It  is  an  enormous  tree,  found  by  Douglas 
in  New  Albion. 

47.  P.  Ayacahuitc,  the  Ayacahuite  Pine.  Leaves  5,  with  deciduous 
sheaths,  slender,  very  glaucous  on  one  side,  sharp-pointed,  from  2  to  4 
inches  long.  Cones  drooping,  a  foot  or  more  long,  very  slender,  with 
distant  oblong-lanceolate  obtuse  spreading  scales.  It  is  a  gigantic  tree, 
resembling  the  Weymouth  Pino  in  habit ;  found  by  Ehrenberg  near 
Omitlan  in  Mexico,  and  by  Hartweg  in  Guatemala. 

The  following  species  of  Pine  are  mentioned  in  books : — P.  Cali- 
forniana  or  P.  Montercyeiuis,  P.  Timoriensis,  P.  muricata,  P.  tubercu- 
lata,  P.  radiata,  P.  contorta,  P.  squamosa,  and  P.  lurbinata. 

(Loudon,  Arboretum  el  Fructicctum  Britannicum,  vol.  iv. ;  Lambert, 
Monograph  of  the  genus  Pinus.) 

PIPA.  [Amphibia.] 

PIPE-CLAY.  [Clat.] 

PIPE-FISH.  [SVNGNATIIIDiE.] 

PIPE-MOUTH,  a  Fish,  the  species  of  Fistidaria.  [Fistulama.] 
PIPER,  a  genus  of  Plants  belonging  to  the  natural  order  Piperacece. 

It  has  stamens  varying  in  number  from  1  to  10 ;  stigma  3-lobed  ;  fruit 

baccate. 

P.  Cubcba,  Linn.,  is  generally  regarded  as  the  source  of  the  officinal 
Cubebs;  but,  according  to  Blume,  P.  canicum,  Rumph.,  which  is  the 
P.  Cubeba  of  Roxburgh,  yields  the  greater  portion  of  the  cubebs  of 
commerce.  The  fruit3  of  both  are  stalked,  but  that  of  the  former  ia 
larger  and  has  more  pungency  than  the  latter.  Both  are  common  in 
Java,  where,  as  in  other  parts  of  India,  they  are  used  as  a  grateful 
condiment,  as  common  pepper  is  in  Europe.  They  are  also  employed 
medicinally  in  the  same  complaints  as  give  them  repute  in  Europe. 

The  berry  is  small,  about  the  size  of  black  pepper-corns  (but  with 
a  little  foot-stalk,  from  one-third  to  half  an  inch  long,  hence  called 
sometimes  P.  caudatum  or  P.  pedicellosum),  more  or  less  round,  of  a 
blackish-gray  or  grayish-brown  colour,  with  a  thin  vascular  reticulated 
husk,  which  incloses  a  hard  round  oily  seed.  The  husk  has  a  pleasant 
taste ;  the  seed  a  bitterish,  acrid,  peppery,  aromatic,  and  camphor-like 
flavour. 

Those  which  come  from  the  islands  of  the  Indian  Archipelago  are 
the  best.  A  sort  from  the  Mauritius,  small,  or  about  the  size  of  a 
millet-seed,  are  from  some  unknown  species.  The  Guinea  or  African 
cubebs  is  the  produce  of  P.  Afzelii. 

Indian  cubebs  are  frequently  adulterated  with  black  pepper,  pimento 
berries,  or  the  fruits  of  the  Bhamnus  catharticus.  Genuine  cubebs 
consist  of  waxy  matter,  two  kinds  of  volatile  oil,  a  peculiar  resin 
(cubebiu),  balsamic  resin,  &c. 

The  volatile  oil  by  rest  deposits  a  camphor,  which  crystallizes  in 
four-sided  plates.  The  resin  is  analogous  to  that  of  copaiva,  and  has, 
like  it,  a  peculiar  influence  over  mucous  membranes,  especially  those 
of  the  urino-genital  organs. 

P.  longum,  Long  Pepper,  a  native  of  the  East  Indies,  the  female 
spike  of  which  having  attached  to  it  the  dried  half-ripe  berries  (resem- 
bling the  catkiu,  of  the  birch),  is  used  in  medicine.  It  has  nearly  the 
same  chemical  composition  and  properties  as  black  pepper,  though 
feebler.  It  is  said  to  contain  piperin.  The  root  is  employed  by  the 
Hindoos,  but  it  is  still  weaker  thau  the  fruit. 

P.  nigrum,  Linn.,  Black  Pepper,  a  climbing  plant  of  the  East  Indies, 
and  very  extensively  cultivated  there,  the  plantations  stretching  from 
96°  to  115°  E.  long.,  5°  S.  lat.  to  12°  N.  £at.,  which  limits  comprise 
Sumatra,  Borneo,  the  Malay  Peninsula,  and  all  countries  to  the  east  of 
the  Gulf  of  Siam.  The  best  pepper  comes  from  Malabar,  the  least 
esteemed  from  Java  and  Sumatra.  The  plant  is  allowed  to  grow, 
trained  to  the  stem  of  the  Areca  Catechu,  and  other  trees,  especially 
the  Jack  (Artocarpics)  and  Hypcranthera  Moringa  (or  Horse-Radish- 
Tree),  four  years  before  the  fruit  can  be  collected.  The  berries  are 
gathered  when  yet  green,  before  they  are  perfectly  ripe,  and  quickly 
dried  on  mats,  by  which  they  turn  black.  When  plucked  too  young, 
they  speedily  fall  into  a  state  of  powder.  These  are  separated  from 
the  others  by  sieves  and  winnowing.  In  this  condition  it  is  termed 
black  pepper.  White  pepper  is  the  same  fruit  freed  from  the  outer 
rind :  for  this  purpose,  the  ripe  berries  are  allowed  to  macerate  in 
water,  and  the  husk  is  removed.    These  are  smaller,  smooth,  of  a 


PIPER. 


PIPRIN^E. 


grayish-white  colour,  varying  to  yellow,  with  a  less  powerful  odour 
and  taste  than  the  black. 


e  b  a 

1,  riper  nigrum,  a,  portion  of  the  spike  of  Viper  aromaticum  ;  I,  a  section 
of  its  fruit ;  c,  its  embryo. 

P.  Betlc,  Linn.,  and  P.  S'iriloa,  Linn.  The  leaves  of  these  two  species 
are  extensively  used  by  the  natives  of  the  East  Indies,  and  lately  of 
the  West,  to  chew  along  with  the  nut  of  the  Arcca  Catechu  and  quick- 
lime, as  a  restorative  of  the  powers  of  the  stomach  and  promoter  of 
digestion.  It  is  capable  however  of  producing,  like  some  other  species 
of  Piper,  intoxicating  effects,  and  should  be  used  in  moderation. 

(Curtis,  Botanical  Magazine,  t.  3132.) 

PIPER,  a  Fish.  [Triqla.] 

PIPERA'CE-iE,  a  small  natural  order  of  incomplete  Exogenous 
Plants,  composed  of  climbing  or  creeping  plants  with  alternate  or 
opposite  exstipulate  leaves,  jointed  stems,  and  spiked  naked  flowers 
consisting  of  an  ovary  containing  a  single  erect  ovule,  and  of  from 
two  to  an  indefinite  number  of  stamens.  The  fruit,  when  ripe,  is 
more  or  less  fleshy,  indehiscent,  and  contains  a  single  seed  filled  with 
albumen,  on  the  outside  of  which,  inclosed  in  a  vitellus,  is  a  minute 
embryo.  Jussieu  originally  regarded  these  plants  as  members  of  the 
Urticaceous  order  ;  but  afterwards  separated  them,  in  which  he  has 
been  followed  by  all  botanists.  There  is  however  some  difference  of 
opiuion  as  to  their  class,  some  regarding  them  as  Exogens,  and  others 
as  Endogens.  The  general  properties  of  the  order  are  aromatic,  as  in 
the. peppers  of  the  shops.  [Piper.] 

PIPILLO.  [TANAGRINJ5.] 

PIPING  CROW.  [Barita.] 
PIPIT.  [Anthds.] 
PIPPUL-TREE.  [Ficcs.] 

PIPRA.  [PlPRINiE.] 

PI'PRID^E,  the  name  given  to  a  family  of  Dentirostres,  by  Mr. 
Vigors. 

M.  Lesson,  who  adopts  Mr.  Vigors's  family,  makes  the  Piprida*  con- 
sist of  the  genera  Rupicola  and  Calyptomena  [Rupicolin.e],  Pipra, 
Pardalotus,  and  Pachycephala. 

Mr.  Swainson  does  not  admit  the  family  Pipridce,  but  he  makes  the 
Piprinw  a  sub-family  of  the  Ampclido?.  [PlPRlNiE.] 

PIPRI'N^E,  Mr.  SwainBon's  name  for  the  Manakins,  which  he  makes 
a  sub-family  of  the  family  Ampelidaz,  Fruit-Eaters,  or  Chatterers,  and 
thus  characterises  : — Size  small.  Feet  lengthened,  slender,  weak. 
Bill  very  short :  the  upper  mandible  much  curved. 

Mr.  Swainson  is  of  opinion  that  the  Piprinw,  called  Manakins  from 
their  diminutive  size,  which  is  seldom  larger  than  that  of  a  tom-tit, 
constitute  the  sub-typical  group  of  this  family. 

Phmnicircus,  Pipra  (with  its  sub-genus  Mctopia),  Calyptura,  and 
Pardalotus,  are  the  genera  arranged  by  Mr.  Swainson  under  this  sub- 
family. 

Phcenicircus  (Sw.). — Size  and  habit  of  Ampelis.  Bill  small,  rather 
weak.  Wings  very  short,  convex,  rounded :  the  three  first  quills 
narrow,  and  of  equal  length  ;  the  fourth  much  shorter,  and  ending 
iu  a  point.  Tail  broad,  even.  Feet  short,  strong;  toes  syndactyle  ; 
tarsi  feathered,  on  their  inner  side  only,  as  far  as  the  toes;  claws 
etroDg,  curved.  (Sw.) 

P.  camifex  (A  mpclis  carnifex,  Linn.)  is  fire-red,  with  a  bright  red 
cap ;  back  red-brown ;  breast  blood-red ;  tail-feathers  purple,  termi- 


nated by  ruddy-black.  Female  reddish ;  abdomen  ochraceous ;  front 
reddish. 

The  Caraibs  designate  this  magnificent  bird  by  the  names  Arara  and 
Apira.    It  is  a  native  of  Brazil,  Guyana,  and  Surinam. 


Phcenicircus  carnifex. 


Pipra  (Linn.). — Size  very  small.  Bill  weak ;  the  upper  mandible 
bent  over  the  lower,  which  is  flattened  and  nearly  straight;  notch 
small.  Wings  more  or  less  rounded.  Tail  short,  even.  Toes 
syndactyle. 

P.  strigilata.  Male  the  size  of  a  wren ;  a  patch  or  cap  of  fire- 
colour  covers  the  head ;  all  the  upper  part  of  the  body  uniform  grass- 
green  ;  all  the  lower  parts  yellow  striated  with  brown  ;  bill  brownish  ; 
feet  yellowish. 

Female. — Not  differing  from  the  male,  except  iu  the  absence  of  the 
red  cap  on  the  head. 
It  is  found  in  Brazil. 

P.  aureola.  Red;  back, wings,  and  tail,  black;  throat  yellow.  It 
is  found  in  Guyana. 


Pipra  aureola. 


Mctopia  (Sw.). — Front  with  an  elevated  compressed  crest.  Wiugs 
lengthened,  very  broad.    Tail  broad,  lengthened,  rounded.  (Sw.) 

M.  galcata  (Pipra  galeata,  Licht.).  Black.  Frontal  crest,  directed 
forwards  over  the  eulmen  of  the  bill,  rich  crimson,  which  colour  da 
also  continued  over  the  head  and  back  of  the  neck ;  feet  and  legs 
reddish-brown.    It  is  a  native  of  Brazil. 

Calyplura  (Sw.). — Bill  short,  strong,  robust,  shrike-like ;  the  sides 
somewhat  gibbous  ;  the  notch  deep  and  tooth-like.  Under  mandible 
strong.  Wings  short,  rounded.  Tail  remarkably  small,  almost  con- 
cealed.   Feet  lengthened,  slender,  toes  syndactyle.  (Sw.) 

C.  cristata.  Crown  red  ;  upper  parts  brownish  or  olivaceous  green ; 
rump  yellow ;  throat  and  breast  yellowish  ;  abdomen  brighter  yellow ; 
feet  and  legs  black.    It  is  a  native  of  Brazil. 

Pardalotus  (Vieill  ). — Bill  as  in  Calyptura.  Wings  long,  pointed ; 
the  first  three  quills  of  equal  length.  Tail  short,  even.  Feet  strong ; 
lateral  toes  free  and  equal.  (Sw.) 

P.  punctatus.  Male  gray  above,  undulated  with  yellow  ;  head  and 
wings  black,  dotted  with  white ;  a  white  line  above  the  eye ;  rump 
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Netopia  galenta. 


Calyp'ura  criafata. 


Pardalotia  pi.nctntus. 

fire-red  ;  abdomen  whitish  ;  throat  yellow.    The  female  has  the  head 
dotted  with  yellow  points. 
It  is  a  native  of  Australia. 

Mr.  Caley  states  that  this  species  is  called  Diamond  Bird  by  the 
settlers,  from  the  spots  on  its  body.  He  adds  that  it  is  reckoned  a 
valuable  bird  on  account  of  its  skin,  that  it  is  not  very  plentifully 
met  with,  and  that  it  iuhabits  both  forest-land  and  brushes,  at  least 


he  had  soon  it  in  both.  ('Description  of  the  Australian  Birds  in  the 
Collection  of  the  Linnoan  Society,'  Vigor*  and  Mornfleld,  in  '  Linn. 
Trans.,'  vol.  xv.) 

Mr.  O.  It.  Oniy  makes  the  Piprinm  tho  Becond  sub  family  of  the 
Amptlid<e,  Paehycxphtdiixti  being  the  first ;  and  ho  arranges  under  it 
tho  following  genera: — 1.  Phonicircus,  Sw.  (Pipra,  Wagl.,  Arnjielit, 
Linn.,  Querula,  Cuv.).  2.  Metnpia,  Sw.  {Pipra,  Licht.).  3.  Pijrriola, 
Sw.  4.  Pipra,  Linn.  (Manacus,  Brins.).  5.  Pipracidea,  Sw.  fl.  Iodo- 
pleura,  Sw.  (Pardulutus,  Less.).  7.  C'alyptura,  Sw.  (Pardalolus,  VieilL, 
Rcgulux,  Licht.). 

PIltli'NA.    [Mei.ania;  Melanosis.] 

PIRIME'LA  (Leach),  a  genus  of  liracliyurous  C'rwitacea.  It  in 
placed  by  M.  Milne-Kdwards  among  tho  Cancericns  Arqucs,  or  those 
crabs  which  have  no  clypeiform  prolongation  on  the  sides  of  the  cara- 
pace, which  is  much  wider  than  it  is  long,  arched  in  front,  and  strongly 
truncated  on  each  side  posteriorly. 

Carapaco  regularly  arched  on  its  anterior  moiety,  and  strongly  trun- 
cated on  each  side  of  its  posterior  moiety  ;  much  wider  than  it  is 
long;  convex,  and  strongly  bossed.  The  front  narrow,  nnd  armed  with 
three  pointed  teeth.  The  latero-anterior  borders  are  directed  very 
obliquely  backwards  and  outwards,  and  are  armed  with  four  com- 
pressed and  triangular  teeth.  The  orbits  present  two  teeth  and  two 
fissures  above,  a  sharp  tooth  at  the  external  angle,  and  a  fourth  at  tho 
internal  and  inferior  angle. 

P.  dcnticulata  is  found  on  the  coasts  of  Europe,  England,  and  France. 


Pii  imela  denticulate. 

PISA.  [Maiid.h.] 

PISCI'COLA,  a  name  for  the  Ilirudo  Piscium.  [Annelida.] 
1TSCICULUS,  a  generic  uamo  for  the  Sticklebacks.  [Caster- 

OSTEUS.] 

PISCI'DIA  (from  '  piscis,'  a  fish,  and  '  ca?do,'  to  kill  or  destroy),  a 
g>  nus  of  Plants  belonging  to  the  natural  order  Lcguminosce.  It  has  a 
campanulate  5-cleft  calyx,  an  obtuse  keel,  and  a  papilionaceous  corolla. 
The  stamens  are  monadelphous,  with  the  tenth  one  free  at  the  base. 
The  style  is  filiform  and  smooth,  the  legume  pedicellate  liuear,  fur- 
nished with  four  membranous  wings,  the  seeds  separated  by  a  spongy 
substance.  The  species  are  West  Indian  trees,  with  broad  unequally 
pinnate  leaves  and  terminal  panicles  of  white  and  red  flowers  mixed. 

P.  erythrina,  Dogwood,  is  a  tree  about  twenty  feet  high.  The 
leaflets  are  in  pairs,  from  3  to  4  together ;  they  are  oblong  or  obovate, 
rounded  at  the  base,  downy  on  both  sides  when  young,  but  smooth 
when  old.  The  racemes  are  compound,  axillary,  staminal.  The 
flowers  whitish  tinged  with  purple.  This  plant  possesses  the  peculiar 
property  of  intoxicating  fish ;  the  bark  of  the  root  is  the  part  used. 
Dr.  Hamilton,  in  a  paper  rend  before  the  Medico-Botanical  Society  of 
London,  gives  a  lengthened  account  of  this  process  and  of  the  pro- 
perties and  uses  of  this  plant.  He  says  that  a  preparation  of  the  root 
is  infused  into  the  water  containing  the  fish,  which  soon  rise  to  the 
top.  They  float  perfectly  insensible  along,  and  are  easily  taken  by  the 
baud ;  they  recover  on  being  thrown  into  pure  sea-water,  and  neither 
their  flavour  nor  wholesomeness  is  in  any  degree  impaired.  The 
same  gentleman  made  a  series  of  experiments  on  himself  as  to  the 
effect  of  a  tincture  of  this  plant.  Labouring  under  an  attack  of  severe 
toothache,  he  took  a  powerful  dose  of  the  tincture,  which  was  succeeded 
by  a  profound  sleep  and  entire  l'elief  from  pain  on  awaking.  As  a 
topical  application  to  carious  teeth  he  found  it  equally  successful,  and 
came  to  the  conclusion  that  the  tincture  of  the  Dogwood  is  more 
powerful  than  that  of  opium.  The  root-juice  is  used  to  poison  the 
arrows  with  which  birds  are  shot  in  the  Antilles.  It  is  said  to  be  an 
effectual  remedy  for  mange  in  dogs :  it  i3  also  reputed  to  possess 
tauning  qualities.  It  is  one  of  the  best  timber-trees  in  Jamaica;  the 
wood  is  coarse,  heavy,  resinous,  and  almost  imperishable,  lasting 
equally  well  in  or  out  of  water;  hence  it  makes  excellent  piles  for 
docks  and  wharfs. 

P.  Carthaginensis  is  a  native  of  Jamaica,  Guadaloupe,  and  Carthagena, 
on  the  mountains.  It  closely  resembles  the  former  species,  and  is 
scarcely  distinguishable  from  it. 

(Don,  Dichlamydeous  Plants;  Lindley,  Flora  Medka  ;  Burnett, 
Outlines  of  Botany.) 

PISCIS.  [Fish.] 

PISI'DIA.  [Porcellanid.t;.] 

PISI'DIUM.  [CTCLADIDJ3.] 

PI'SODUS,  a  genus  of  Fossil  Fishes. 

PISOLITE,  or  Pea-Stone,  a  variety  of  carbonate  of  lime,  which 
occurs  in  globules  from  one-eighth  to  half  an  inch  iu  diameter,  im- 
bedded in  a  calcareous  cement ;  they  usually  consist  of  concentric 
lamellx,  in  the  midst  of  which  is  generally  a  grain  of  sand. 

PISSODES.  [Curculio.] 
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PISSOPHANE. 


PISTIL. 
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PISSOPHANE,  a  Mineral  occurring  amorphous.  Colour  pistachio, 
asparagus,  or  olive  green.  Fracture  conchoidaL  Hardness  1 -5.  Very 
fragile.  Lustre  vitreous.  Transparent.  Specific  gravity  1 '93  to  l-98. 
It  is  found  at  Garnsdorf,  near  Saalfeld.  Its  analysis,  by  Erdmann, 
gives : — 

Sulphuric  Acid  12-593 

Alumina   35-228 

Peroxide  of  Iron  9-769 

Water  41 '695 
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PISTACIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Anacardiaceie.  It  has  dicoeious,  apetalous  flowers.  The  male 
flowers  with  the  raceme  amentaceous,  with  1-flowered  bracts;  calyx 
5-cleft;  stamens  5;  anthers  subsessile,  4-cornered.  Female  flowers 
with  the  raceme  more  lax;  calyx  3-4-cleft;  ovary  1-3-celled ;  stigmas 
3,  rather  thick.  Drupe  dry,  ovate,  with  a  somewhat  bony  nut,  usually 
l-seeded  and  1-celled.    Seeds  solitary,  each  without  albumen. 

P.  vera,  a  small  tree,  or  large  bush,  from  15  to  20  feet  high ;  its 
leaves  are  alternate,  unequally  pinnated,  without  stipules,  and  consist 
of  from  3  to  5  oval  blunt  leathery  smooth  leaflets.  The  flowers  are 
small,  and  arranged  in  short  branched  racemes  from  the  old  wood ; 
somo  are  male  and  others  female;  the  latter  are  succeeded  by  dry 
drupes  about  the  size  of  an  olive,  of  a  reddish  colour,  with  a  very  thin 
rind,  a  brittle  2-valved  shell,  and  contain  a  single  almond-like  seed 
with  a  green  embryo.  The  tree  is  originally  from  Asia  Minor,  but  is 
now  naturalised  all  over  the  South  of  Europe,  where  the  fruit  is  in 
request  for  confectionary  and  for  the  dessert,  under  the  name  of 
Pistachio  Nuts. 


Pistacia  vera. 

1,  a  male  rlowcr  ;  2,  a  female ;  3,  a  ripe  fruit ;  4,  a  seed  cut  transversely. 

P.  Terebinihus  is  a  native  of  Syria  and  the  Greek  Archipelago,  a 
smaller  plant  than  the  last,  but  much  like  it. 

P.  Lentiscm  is  a  bush  found  on  the  coasts  of  the  Mediterranean. 
The  leaves  are  evergreen,  equally  pinnate;  leaflets  8  to  12,  usually 
alternate,  with  the  exception  of  the  two  upper,  which  are  opposite, 
oval,  lanceolate,  obtuse,  often  mucronate,  entire,  and  perfectly  smooth. 
Flowers  very  small,  in  axillary  panicles,  similar  to  those  of  the  other 
species  ;  fruits  very  small,  pea-shaped,  reddish  when  ripe.  The  sweet 
fragrant  stimulant  resin  called  Mastich  is  obtained  from  the  trunk  by 
incisions  made  in  the  month  of  August.  It  is  used  to  strengthen  and 
preserve  the  teeth  and  in  diarrhoea.  [Mastich,  in  Arts  and  Sc.  Drv.] 

PISTIACE/E,  Lcmnads,  or  Duck  Weeds,  a  natural  order  of  Endo- 
genous Plants.  The  species  are  floating  or  land  plants  with  very 
cellular,  lenticular,  or  lobed  fronds  or  leaves,  some  of  them  wholly 
destitute  of  spiral  vessels,  except  perhaps  in  the  pistil.  The  flowers 
appearing  from  the  margin  of  the  fronds  2  or  3,  naked,  inclosed  in  a 
spathe,  but  without  a  spadix.  In  the  male  flowers  the  stamens  are 
definite,  often  monadelphous  :  in  the  female  flowers  the  ovary  is 
1-celled,  with  one  or  more  erect  ovules;  style  short,  stigma  simple, 
ovules  anatropal,  hemianatropal,  or  atropal.  Fruit  membranous  or 
capsular,  not  opening,  one  or  more  seeded  ;  seeds  with  a  fungous  testa 
and  a  thickened  indurated  foramen  ;  embryo  either  in  the  axis  of 
fleshy  albumen  and  having  a  lateral  cleft  for  the  emissiou  of  the 
plumule,  or  at  the  apex  of  the  nucleus,  covered  in  by  a  hardened 
endostome. 

The  common  Duck-Weed  Lemna  may  be  regarded  as  the  most 
simple  of  all  Phrenogamous  Plants.  It  inhabits  the  ditches  of  the 
cooler  parts  of  the  world.  [Lf.jina.]  Plstia  is  found  in  the  tropics; 
Ambrotinia  in  the  basin  of  the  Mediterranean. 


P.  stratiotea  grows  in  water-tanks  in  Jamaica,  where,  according  to 
Brown,  it  is  acrid,  and  in  hot  dry  weather  impregnates  the  water  with 
its  particles  so  as  to  become  iujurious.  There  aro  6  genera  and  20 
species  in  this  order. 

(Lindley,  Vegetable  Kingdom.) 

PISTIL,  the  name  applied  to  the  changed  leaves  called  Carpels, 
which  are  found  in  the  centre  of  the  flower.  This  part  ultimately 
becomes  the  Fruit.  [Fruit.]  The  term  pistil  is  applied  to  these 
organs,  whether  there  is  but  one  or  many  of  them,  or  whether  they 
are  united  or  separate.  The  carpel  consists  of  three  parts:  the  Ovary 
or  germen,  generally  of  a  spherical  form,  and  hollow,  containing  the 
ovules;  the  Style,  an  elongated  organ,  formed  of  a  continuation  of 
the  tissue  of  the  ovary,  possessing  a  canal  in  communication  with  the 
interior  of  the  ovary ;  and  the  Stigma,  which  is  the  point  or  summit 
of  the  style.  The  carpels,  like  all  other  parts  of  the  flower,  are 
modifications  of  the  leaf,  and  examples  of  their  reversion  to  theit 
normal  form  are  not  unfrequent.  This  is  well  seen  in  the  double 
cherry,  in  which  the  pistil  often  appears  as  a  little  leaf  iu  the  centre 
of  the  flower.  The  blade  of  the  leaf  corresponds  to  the  ovary  of  the 
carpel ;  the  midrib,  which  is  elongated,  to  the  style ;  and  the  stigma 
is  nothing  more  than  a  secreting  surface  at  the  point  of  the  style, 
communicating  with  the  interior  of  the  ovarial  leaf.  The  carpel 
presents  two  sutures,  called  dorsal  and  ventral.  The  first  of  these 
corresponds  with  the  midrib  of  the  leaf,  and  the  latter  with  the 
folded  margins.  The  ventral  suture  is  always  opposite  the  axis  of 
the  plant,  and  is  the  point  from  which  the  Placenta  is  developed,  to 
which  the  young  ovules  are  attached. 

When  there  is  only  one  carpel  in  the  flower,  it  is  called  a  simple 
pistil ;  but  when  there  are  several  carpels,  they  are  called  a  compound 
pistil.  The  carpels  of  a  compound  pistil  may  be  either  united  or 
separate.  When  they  are  united,  they  are  called  by  Lindley  Syn- 
carpous.  This  union  may  occur  between  the  ovaries  only,  leaving  the 
styles  distinct,  a3  in  Nigella  damasccna ;  or  the  ovaries,  styles, 
stigmas,  and  all  may  be  united,  forming  one  body,  as  in  the  tulip. 
When  the  carpels  are  all  separate,  as  is  seen  in  Valtha,  Ranunculvu, 
&c,  the  pistil  is  said  to  be  apocarpous. 

The  Pistil  is  either  superior  or  inferior.  When  it  is  placed  on  the 
receptacle  on  the  same  plane  or  above  the  other  organs  of  the  flower 
it  is  called  superior.  It  frequently  however  contracts  a  union  with 
the  parts  of  the  calyx,  or  it  sinks  into  the  receptacle,  and  the  calyx 
and  corolla  are  placed  above  it;  it  is  then  called  inferior. 

The  structure  of  the  pistil  differs  according  to  the  modes  of  its 
origin.  Like  every  newly  forming  part  of  a  plant,  it  consists  originally 
of  uniform  delicate  parenchyma,  in  which  an  epithelium  on  both  the 
outer  and  inner  surfaces  is  distinguishable.  Gradually,  but  some- 
times not  till  a  late  period,  or  in  certain  cases  not  at  all,  the  vascular 
bundles  are  organised  from  the  parenchyma ;  in  the  single  carpel 
there  is  usually  one  main  bundle,  corresponding  with  the  central  rib 
of  the  leaf,  and  two  others  at  the  edges  of  the  leaf;  in  many- 
membered  1-celled  germens,  the  latter  are  frequently  wanting.  In 
rare  cases  the  vascular  buudles  are  ramified  in  the  same  way  as  in  the 
leaf,  which  indeed  is  the  natural  consequence  of  their  morphological 
import,  since  germen  and  style  correspond  to  the  sheath  and  petioles 
which  are  supplied  with  only  a  few  vascular  bundles.  The  stamen 
on  the  other  hand  corresponds  to  the  lamina,  and  is  so  imperfectly 
developed  that  in  most  instances  it  contains  no  vascular  bundles.  In 
a  few  cases,  interesting  modifications  of  cellular  tissue  are  presented  in 
the  interior  of  the  germen;  yet  oil-passage3  or  vittaa  [UmbellifeRjE], 
milk-vessels,  and  cells  containing  crystals,  &c,  occur  here  and  there. 
The  external  epithelium  of  the  outer  surface  is  commonly  soon  changed 
into  epidermis,  which  often  exhibits  stomates,  and  under  this  the 
parenchyma  is  somewhat  lax  and  almost  spongy.  The  surface  of  the 
germen  exhibits  all  the  various  appendages  of  young  epidermis,  hairs, 
prickles,  glands,  &c.  The  formation  of  the  epithelium  of  the  inner 
surface  is  more  important ;  it  is  sometimes  developed  with  the  next 
subsequent  layers  into  a  true  epidermis,  but  only  in  the  cavity  of  the 
germen,  as  in  Passiflora  and  some  Cruciferm.  On  the  stigma  it  is 
converted,  either  partially  or  entirely,  into  papilla?,  as  it  also  is  some- 
times in  the  canal  of  the  style,  if  this  is  distinctly  hollow ;  and  in 
the  cavity  of  the  germen  along  the  placenta,  as  far  as  the  ovules, 
where  the  papillae  frequently  become  long  hairs.  All  these  papilla; 
commonly  secrete  at  the  time  of  the  perfecting  of  the  pistil  an 
adhesive  substance,  containing  gum  or  sugar,  the  stigmatic  fluid.  A 
similar  substance  is  frequently  secreted  in  the  intercellular  spaces  of 
the  cellular  layers  lying  immediately  beneath  the  epithelium  of  the 
stigma  and  the  styles,  and  often  so  copiously  that  the  cells  are 
loosened  from  their  union  with  one  another,  and  lie  loosely  imbedded 
in  this  mucilaginous  semi-fluid  matter.  The  process  may  be  easily 
followed  in  the  Orchidacece  and  the  Onagracece. 

The  Style  is  not  at  all  essential  to  the  existence  of  the  carpel,  and 
is  frequently  absent.  When  present,  it  is  composed  of  just  the  same 
tissues  as  the  ovary,  which  iu  most  cases  consist  of  vascular  surrounded 
by  cellular  tissue.  The  style  varies  in  form  and  size ;  sometimes  it  is 
flat,  as  in  the  iris  and  Canna,  but  is  mostly  cylindrical  and  filiform. 
It  generally  proceeds  from  the  apex  of  the  ovary,  but  in  some  cases, 
from  an  alteration  in  the  position  of  the  ovary,  it  proceeds  from 
other  parts  besides  the  apparent  apex,  as  from  the  side  iu  Alchcmilla, 
and  from  the  base  in  Lamiaceat  and  Boraginacen.    The  length  of  the 
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■tylo  varies  very  much ;  in  some  plants,  as  in  Oulckicum,  it  is  7  or 
8  inches  long,  whilst  in  tlio  N  iimphiviicnv.  and  Papavcracete  it  can 
hardly  be  laid  to  exist  at  all.  The  oanal  of  tho  stylo  was  first  dis- 
covered by  Malpighi.  It  is  a  continuation  of  tho  cavity  of  the  ovary, 
and  terminates  in  tho  surfaco  of  tho  stigma.  This  canal  varies  in 
extent  in  different  places,  in  some  being  very  narrow,  and  in  others 
very  wide.  It  is  lined  with  a  peculiar  kind  of  cellular  tissue,  having 
a  papillary  character,  and  is  covered  with  a  viscous  secrotion.  It  is 
called  by  Brongniart '  tissu  conductcur,'  or  conducting  tissue,  on  account 
of  its  supposed  office  in  conducting  tho  pollon  tubes  from  tho  stigma 
to  the  ovulo. 

The  style  is  often  covered  with  hairs,  which,  on  account  of  their 
supposed  office  of  clearing  the  pollen  from  tho  cells  of  the  anthers, 
have  been  called  collectors.  Sometimes  these  hairs  are  united  together 
into  a  kind  of  cup  around  tho  stigma,  as  in  Ooodeniacece,  when  they 
form  what  is  called  an  Indusium. 

The  Stigma  is  composed  of  tho  same  kind  of  tissue  as  the  interior 
of  the  canal  of  the  style,  but  has  a  more  spongy  appearance.  Its 
papillary  character  also  is  more  evident,  and  the  little  swellings  on 
its  surface  are  often  called  papilla}.  These  papillso  become  less  evident 
as  the  canal  of  tho  style  approaches  the  ovary.  The  stigma  assumes 
a  variety  of  forms,  the  distinction  of  which  is  often  of  importance  in 
systematic  botany.  These  forms  depend  principally  upon  the  tissue 
of  which  its  surfaco  is  composed.  Sometimes  the  papilla)  are  developed 
iuto  little  hairs,  as  is  seen  in  tho  stigma  of  Urtica  urens.  In  other 
cases  it  is  perfectly  smooth,  as  in  Nymphieacece.  In  rhubarb  it  is 
composed  of  three  flat  orbicular  discs.  In  grasses  it  is  in  the  form  of 
a  tufted  hairy  body  like  a  little  brush.  In  Mimidus  it  has  two  lips 
which  have  the  power  of  contracting,  and  in  Clarkia  it  consists  of 
four  broad  lobes.  In  Orchidacece  it  has  a  structure  in  accordance 
with  the  anomalous  character  of  all  the  parts  of  the  flower  in  these 
plants;  it  consists  of  on  oval  humid  space  which  occupios  the  middle 
of  the  central  column,  and  is  covered  with  a  thick  viscous  secretion. 
In  some  cases  however  the  stig'na  is  not  distinguishable  from  tho 
style,  as  in  Asclepias  and  Tupistra. 

The  position  of  the  stigma  is  sometimes  anomalous.  As  it  forms 
the  apex  or  point  of  the  carpellary  leaf,  it  ought  always  to  be  alter- 
nate with  the  placenta:,  which  are  formed  at  the  margins  of  the  leaf, 
but  in  Cruciferce  the  stigmata  are  opposite  the  placenta!.  This  may 
be  explained  in  two  ways.  Dr.  Lindley  supposes  that  in  this  order 
there  are  originally  four  carpels,  two  of  which  being  abortive,  the 
stigmata  are  left  opposite  the  placenta;.  Brown  on  the  contrary  sup- 
poses that  the  stigmata  are  originally  2-lobed,  aud  that  the  lobes  havo 
united  on  each  side,  and  thus  obtained  their  abnormal  position. 
[Seed  ;  Reproduction  in  Plants.] 

PISTACITE.  [Epidote.] 

PISUM,  a  genus  of  Plants  belonging  to  the  natural  order  Legu- 
minosce,  and  the  tribe  Viciew.  It  has  a  calyx  with  foliaceous  segments, 
the  two  upper  ones  being  shortest ;  the  vexillum  ample,  reflexed;  the 
style  compressed,  carinated,  villous  above ;  the  legume  oblong,  rather 
compressed,  but  not  winged ;  the  seeds  globose,  numerous,  with  a 
roundish  hilum. 

P.  sativum,  has  two  or  many-flowered  peduncles,  with  red  or  whito 
flowers,  aud  is  the  common  pea  of  our  fields  and  gardens. 

P.  ai-vense  has  1-flowered  peduncles  and  always  red  flowers,  and 
yields  the  gray  peas  of  the  fields.    [Peas,  in  Arts  and  Sc.  Div.] 

P.  maritimum,  the  Sea-Pea,  has  an  angled  stem,  tho  petiole  flat- 
tened on  the  upper  side ;  the  stipules  broad,  sub-sagittate ;  the 
peduncles  many-flowered,  shorter  than  the  leaves.  This  plant  is  a 
native  of  France,  Denmark,  and  other  parts  of  Europe,  and  also  of 
Kamtehatka.  In  Great  Britain  it  is  fouud  on  the  pebbly  beach  of 
Lincolnshire,  Sussex,  Kent,  and  Suffolk.  It  is  said  to  have  been  first 
observed  in  Great  Britain,  at  Orford  in  Suffolk,  in  the  year  1555,  when 
during  a  great  scarcity  of  food  the  poor  people  of  that  district  were 
almost  entirely  supported  for  some  time  by  its  seeds.  There  is  a 
tradition  that  it  sprung  up  after  the  wreck  of  a  vessel  loaded  with 
peas  on  the  coast,  but  this  could  not  be  the  case,  as  tho  Sea-Pea  is  a 
very  different  species  from  any  other.  The  seeds  are  bitter,  and 
cattle  are  fond  of  the  herb.  There  are  three  or  four  other  species  of 
pea,  affording  edible  seeds,  but  not  so  valuable  as  the  first. 

PISUM  (Zoology),  Megerle's  name  for  a  genus  of  Conchiferous 
Mollitsca  (Pisidium,  Leach ),  separated  from  Cyclas. 

PITCHBLENDE.  [Uranium.] 

PITCHER-PLANTS.    [Leap;  Nefenthaceje.] 

PITCHSTONE,  a  Mineral  occurring  massive.  Structure  compact, 
sometimes  slaty,  occasionally  curved.  Fracture  imperfectly  con- 
choidal.  Hardness  5'0  to  6'0.  Colour  brown,  black,  gray,  red,  &c, 
and  variously  mixed.  It  is  generally  dull,  but  has  sometimes  a  resino- 
vitreous  lustre.  Translucent.  Opaque.  Specific  gravity  2-3  to  27. 
It  occurs  at  Meissen  in  Saxony,  at  Newry  in  Ireland,  and  in  the  island 
of  Arran,  and  other  places. 

Analysis  of  Irish  Pitchstone  by  Knox  : — 


Silica   7280 

Alumina  ll-50 

Soda  2-85 

Lime  120 

Protoxide  of  Iron  3-03 

Water  8-50 
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Pilchitone  is  also  applied  to  a  ffllfatfllH  Rock  of  igneous  origin, 
generally  occurring  in  dykes  which  traverse  the  strata,  or  in  overlying 
columnar  masses.  Among  recent  volcanic  rocks  its  analogue  i» 
Obsidian.  M'Culloch  gives  tho  characters  of  Pitchstone  in  the  follow- 
ing loading  divisions  : — 

1.  Simple:  a,  amorphous,  massive ;  b,  concretionary. 

2.  Porphyritic  :  Pitchstone-Porphyry  of  mineralogist*. 

8.  Concretionary  spheroidal :  Pearlstone  of  inineralogUti*. 

4.  Amygdaloidal  :  containing  imbedded  zeolites,  4c. 

The  colours  are  extremely  various ;  tho  texture  varies  from  almost 
glassy  to  granular,  and  thus  allows  of  passage  into  Hornstonc. 

PITH  is  a  cellular  substance  found  in  tho  centre  of  tho  branches, 
but  not  the  roots,  of  Exogenous  Plants.  [Hxogkns.] 

PITHE'CIA.  [Sakis.] 

PITHE'CUS.    [Ape;  Chimpanzee;  Ohano-Utan.] 
PITHYS.  [Mkhulid.b.] 

PITONNELLUS,  De  Montfort's  name  for  a  genus  of  Turbinated 
Testaceous  Gastropods,  Rotella  of  authors.  [TuuwmdjK.] 
PITPIT.  [Dacnis.] 

PITTA,  M.  Vieillot's  name  for  a  genu3  of  remarkable  birds, 
placed  by  Mr.  Swaiuson  among  the  Myiothcrinw,  or  Ant-Thrushes. 
[Merulid*.] 

Pitta  (VieilL,  Temm.). — M.  Lesson  remarks  that,  under  the  name  of 
Myiothera,  Illiger  aud  Cuvier  united  tho  Br6ves  of  Buffon  and  tho 
Ant-Thrushes  properly  so  called.  These  Breves  are  remarkable,  he 
observes,  for  the  livid  colours  of  their  plumage,  their  long  legs,  and 
their  very  short  tail.  They  are  only  found,  ho  adds,  in  the  Malaiaian 
Islands,  whilst  the  Ant-Thrushes  belong  to  the  New  Continent  as  well 
as  to  the  Old  World. 

Mr.  Swaiuson  notices  the  genus  Pitta  as  one  of  remarkable  beauty, 
and  observes  that  they  have  the  gradually-curved  bill  of  the  true 
Thrushes,  but  much  stronger. 

P.  gigas,  Breve  Geant,  or  Giant  Pitta.  Size  equal  to  that  of  a  mag- 
pie, but  the  tail  is  short  and  squared,  and  tho  wings  cover  it  entirely. 
A  very  brilliant  azure-blue  covers  the  back,  the  scapulars,  the  rump, 
and  tail ;  a  less  vivid  tint  is  spread  over  the  wings,  the  quills  of  which 
are  black,  covered  with  azure  towards  the  tip3 ;  summit  of  the  head, 
nape,  and  demi-collar  of  the  lower  part  of  the  neck  black ;  feathers 
of  the  front  aud  eye-brows  ashy-brown ;  throat  whitish  ;  an  ashy- 
brown  tint  is  spread  over  all  the  lower  parts  ;  the  feet  are  very  long 
aud  of  a  horny-ash  colour.    Total  length  9  inches. 

It  is  found  in  Sumatra.  (Temmiuck.) 


Giant  Pitta  (Pitta  figas). 


Sub-Genus  Chlorisoma.  (Sw.) 
C.  thalamnum  (Kitta  thalassina,  PiroU  Thala&sin,  Temm.).  Greater 
part  of  the  plumage  very  brilliant  celadon-green ;  a  velvety  black 
band  springs  at  the  angle  of  the  bill,  passes  backwards  so  as  to  include 
the  eye,  and  surrounds  the  occiput ;  tail  deep  tarnished  green  ;  wing* 
reddish,  but  the  three  or  four  secondary  feathers  nearest  the  body  are 
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opaline  bluish-ash;  iris,  bill,  and  feet,  very  bright  vermilion-red.  Total 
length  11  inches  2  or  3  lines. 

The  male  and  female  have  nearly  the  same  livery. 

The  Young  of  the  Year  differ  in  the  colour  of  their  bill  and  feet, 
which  are  black;  in  that  of  the  wings,  which  is  a  tarnished  rusty-red, 
and  in  the  very  clear  blue,  which  is  nearly  whitish,  of  all  the  rest  of 
the  plumage.  This  blue  tint  is  more  vivid  in  middle  age,  and  passes 
by  degrees  from  bright  azure-blue  to  celadon-green.  Individuals 
during  moult  have  the  plumage  varied  with  these  two  tints  very  vivid 
and  pure. 

It  is  a  native  of  Java  and  Sumatra.  (Temminck.) 


Ohlorisoma  thalaitinum. 


Sub-genus  Grallaria.  (Vieill.) 

Q.  Rex  (Roi  des  Fourmilliers,  Buff.  ;  King-Thrush,  Lath. ;  Turdus 
Rex,  Gmel.).  Brown,  inclining  to  red,  lighter  beneath  ;  occiput  plum- 
beous ;  forehead  varied  with  black  and  white. 

It  is  a  native  of  South  America,  Guyana,  and  Brazil  especially. 


King-Thrush  [Grallaria  Bex). 

PITTOSPORA'CE,E  are  Polypetalous  Exogenous  Plants  with  a 
definite  number  of  hypogynous  stamens,  a  superior  1-  or  2-r.c.lled  ovary, 
which  in  the  former  case  has  parietal  placentae,  numerous  ovules,  a  sin- 
gle style,  and  hard  seeds  containing  a  very  small  embryo  in  the  region 
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of  the  hilum.  Their  position  in  a  natural  arrangement  is  unsettled 
but  appears  to  be  near  the  Vitaceous  Order,  rather  than  the  Rhamna' 
ceous  or  Polygalaceous.  All  the  species  contain  in  greater  or  less 
abundance  a  resinous  substance,  the  use  of  which  is  unknown.  Many 
of  the  species  are  pretty  shrubs  or  bushes,  sometimes  extremely 
graceful,  but  they  are  of  no  known  use.  Most  of  them  are  natives  of 
Australia.  The  names  of  Sollya  and  Billardiera  recal  to  the  mind 
some  of  the  prettiest  twiners  of  the  greenhouse.    [Sollya  ;  Bit- 

LAEDIERA.] 
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Fittosporum  tomentosum. 


1,  the  stamens  and  pistil ;  2,  a  ripe  fruit ;  3,  the  same  divided  transversely; 
4,  a  section  of  a  seed  with  the  minute  embryo  near  the  base. 

PITTIZITE.  [Iron.] 

PITUS,  a  genus  of  Fossil  Plants. 

PI'TYLUS.  [Tanaguina] 

PLACENTA  (Botany).  [Seed.] 

PLACENTA  (Schumacher),  a  genus  of  Mollusca. 

PLACENTA.    [Reproduction  in  Animals.] 

PLACENTULA,  a  genus  of  Foraminif 'era. 

PLACOBRANCHIA'TA,  or  PLACOBRA'NCHID^E,  M.  Pang's 
name  for  a  family  of  Mollusca,  forming  his  fifth  family  of  Gasteropoda 
(Cuvier),  but  placed  by  Cuvier  among  his  Nudibranchiata.  [NuDI- 

branchiata.] 
PLACOBRA'NCHUS.  [Nudibranchiata.] 

PLACODINE  (Arseniuret  of  Nickel),  a  Mineral  which  occurs  in 
crystalline  masses  and  crystallised.  Primary  form  an  oblique  rhombic 
prism.  Colour  bronze-yellow ;  streak  black.  Fracture  conchoidal, 
uneven.  Hardness  5'0.  Lustre  metallic.  Specific  gravity  7'988  to 
8  0C2.  It  is  found  at  the  Jungfer  mine,  Miisen.  The  analysis  by 
Plattner  gives — 

Arsenic  39707 

Nickel  57-044 

Cobalt  0-900 

Copper  ...  ....  0-862 

Sulphur   0-617 
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PLACU'NA.  [PECTINIDJ3.] 

PLACUNANO'MIA.  [Pectinid;e.] 
PLAGIAULAX.    [See  Supplement.] 
PLAGIODONTIA.    [Hystricidje  ] 

PLAGIONITE,  a  Mineral  which  occurs  massive  and  crystallised. 
Primary  form  an  oblique  rhombic  prism.  Cleavage  lateral,  perfect, 
but  seldom  affording  smooth  surfaces.  Colour  blackish  lead-gray. 
Fracture  imperfectly  conchoidal.  Hardness  2-5.  Brittle.  Lustre 
metallic.  Opaque.  Specific  gravity  5-4.  It  is  found  at  Wolfsberg  in 
the  Harz.    The  analysis  by  Rose  and  Kudernatsch  give3 — 

Sulphur  21-53 

Lead  40-52 

Antimony    ....  .      .  37'94 
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PLAGU'SIA.  [Grapsidje.] 

PLAICE.  [PLEURONECTIDiE.] 

PLANA'RIA  (Brown),  a  genus  of  Fossil  Shells  which  are  discoid, 
and  much  resemble  Planorbis  ;  but  the  outer  lip  is  reflected,  and  the 
form  is  considered  to  have  been  marine.  Dr.  Lea  notes  a  species, 
P.  rtilens,  from  the  Claiborne  Beds,  Alabama.  Planaria  had  been  used 
by  Miiller,  Lamarck,  and  others,  to  designate  a  genus  of  animals  placed 
by  Cuvier  among  his  Intestinaux  Parenchymateux,  but  they  do  net 
live  in  other  animals,  and  are  only  found  in  fresh  or  salt  waters. 


MS 


PLANAXIS. 


PLATA  LEA. 


PLANAXIS.  [Entomoctomata.] 

PLANK.  ll'l.ATANAOK.K.j 

PLANIPF.NNES.  [Neuuoptera.] 
PLANORBIS.  [Limnaam:.] 
PLANORBULI'NA,  a  genus  of  Foraminij 'era. 
PLANTA  GENISTA.  [Genista.] 

PLANTAGINA'CE^I'],  a  small  natural  order  of  Plants  belonging 
to  the  Monopetalous  Exogenous  Berics,  principally  characterised  by 
having  a  superior  1-celled  simplo  ovary,  terminated  by  a  wimple  linear 
stigma,  many  seeds,  with  a  minute  embryo  in  tho  midst  of  much 
albumen,  and  stamens  with  extremely  weak  filaments.  They  consist 
of  herbaceous  or  suffrutescent  plants,  of  which  tho  Common  Ribgrass, 
or  Plantago  lanceolata,  may  be  taken  as  the  type,  and  are  of  no  mate- 
rial importance  to  man.  Tho  mucilage  surrounding  the  seeds  of  some 
is  occasionally  used  in  the  stiffening  of  muslins  by  the  manufacturers, 
and  the  P.  lanceolata  is  sown  on  sandy  bad  lands  as  a  material  for 
sheep  food.  In  structure,  Plantago  possesses  tho  rare  peculiarity  of 
having  the  cavity  of  its  simple  carpel  divided  into  two  by  a  vertical 
additional  plate.  [Plantago.] 


I.  a  flower;  2,  a  corolla  cut  open  ;  3,  a  seed-vessel,  with  the  upper  half  of 
the  pyxis  removed. 

PLANTA'GO,  a  genue  of  Plants,  the  type  of  the  natural  order 
Plantaginacear.  It  has  a  4-cleft  calyx,  a  corolla  with  an  ovate  tube,  and 
a  4-parted  reflexed  limb.  The  capsules  burst  transversely ;  they  are 
2-4-celled,  and  Lave  from  2  to  4  seeds. 

P.  Coronopus,  Buck's-Horn  Plantain,  has  linear  pinnatifid  leaves, 
with  a  slender  spike;  the  bracts  are  subulate  from  an  ovate  base,  erect; 
the  midrib  of  the  lateral  sepals  with  a  ciliated  membranous  wing ; 
the  placenta  4-winged,  with  one  seed  in  each  cell.  This  species  is 
found  in  gavelly  and  sandy  places,  both  near  the  sea  and  inland.  It  is 
a  native  of  Great  Britain.  It  baa  been  eaten  as  a  salad,  but  it  is  too 
bitter  and  astringent  to  be  palatable,  and  these  qualities  have  given  it 
some  reputation  as  an  expectorant  and  vulnerary.  Strange  accounts 
are  given  of  its  efficacy  in  medicine,  and  some  very  improbable  cures 
attributed  to  its  use. 

P.  mai  itima  has  linear  grooved  fleshy  leaves,  convex  on  the  back  ; 
the  sepals  not  winged ;  the  capsules  2-seeded  ;  the  tube  of  the  corolla 
pubescent ;  the  spike  cylindrical ;  the  bracts  ovate  acuminate.  It  is 
found  on  the  sea-coast  and  on  high  mountains  in  Great  Britain. 

P.  lanceolata  is  distinguished  by  its  leaves  being  lanceolate,  attenu- 
ated at  both  ends,  and  5-nerved ;  the  scape  furrowed,  the  spike  ovate 
or  oblong  ;  cylindrical  bracts,  ovate-acute  or  cuspidate  ;  the  capsules 
2-celled,  the  cells  1-seeded ;  the  tube  of  the  corolla  glabrous.  The 
root  produces  long  fibres  ;  the  neck  is  clothed  with  dense  wool,  and 
the  scape  and  leaves  with  silky  hairs.  This  species  was  once  cultivated 
as  an  agricultural  plant,  but  was  found  to  be  unprofitable,  and  has  long 
ceased  to  be  sown. 

P.  media  is  known  by  its  ovate  leaves,  with  short  broad  pubescent 
stalks ;  the  sepals  are  not  keeled  ;  the  capsules  2-celled,  and  each  cell 
contains  one  seed.  It  is  found  in  meadows  and  pastures  in  England. 
The  leaves  and  root  have  been  used  in  decoction  as  an  astriugent 
lotion. 

P.  major,  Great  Plantain,  has  broadly  ovate  leaves  on  a  long 
channelled  stalk ;  terete  scapes  ;  an  elongated  spike  ;  ovate-obtuse 
keeled  bracts;  the  sepaU  with  a  prominent  dorsal  nerve;  the  capsules 
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2-cclled,  each  cell  containing  many  seed*.  It  is  found  in  Great 
Britain,  and  has  been  called  Way-Bred,  from  its  prevalence  on  the 
way-side.  This  plant  has  a  peculiar  tendency  to  grow  in  the  neigh- 
bourhood of  the  abodes  of  men,  and  seems  as  though  it  followed  tin 
migrations  of  tho  human  species.  Thus,  although  not  intentionally 
conveyed,  it  has  accompanied  our  colonists  to  every  part  of  the  world, 
and  is  known  in  some  of  our  settlements  to  tho  natives  under  tho 
name  of  'The  Englishman's  Foot';  for,  with  a  strango  certainty, 
wherever  our  countrymen  have  trod  thero  it  is  to  be  found.  Small 
birds  are  almost  universally  fond  of  the  seeds  of  these  plants,  which 
are  covered  with  mucus.  According  to  Uc  Candolle,  the  seeds  of 
I',  arenaria  are  exported  in  considerable  quantities  from  Ninnies  and 
IWontpellicr  to  the  north  of  Europe,  and  are  supposed  to  be  consumed 
in  the  completion  of  the  manufacture  of  muslins.  The  Bceds  of 
P.  Jspaghula  are  of  a  very  cooling  nature,  and  with  boiling  water 
form  a  rich  mucilage,  which  is  much  used  in  India  in  catarrh,  gono- 
rrhoea, and  nephritic  affections.  Soda  is  obtained  in  Egypt  from  the 
ashes  of  P.  squamosa. 

(Habington,  Manual  of  British  Botany  ;  Lindley,  Vegetable  Kingdom  ; 
Lindley,  Flora  Mcdica  ;  Burnett,  Outlines  of  Botany.) 

PLANTAIN.    [Plantaginacea;  Plantago;  Musa.] 

PLANTAIN-EATER.  [Musopiiagidje.] 

PLANTAIN,  WATER.  [AlEQLACXJL] 

PLANTI'GRADA.  [Carnivora.] 

PLANTS,  FOSSIL.  Those  plants  which  are  found  embedded  in 
the  various  strata  of  the  earth  are  called  Fossil.  The  nature  and 
general  character  of  such  remains  are  referred  to  in  the  article 
Organic  Remains.  The  greatest  development  of  vegetable  life 
occurred  during  the  deposit  of  the  Coal  Measures.  The  characters  of 
that  vegetation,  with  a  list  of  the  species,  will  be  found  in  the  article 
Coal-Plants.  Lists  of  the  genera  of  plants  found  in  formations 
above  and  below  the  Coal  will  bo  found  in  the  accounts  of  those 
formations.  [Geolooy.] 

PLANTS,  REPRODUCTION  IN.    [Reproduction  in  Plants.1 

PLANULATI.  [Ammonites.] 

PLASMA.  [Agate.] 

PLASTER  OF  PARIS.  [Gypsum.] 

PLASTIC  CLAY.  The  lower  part  of  the  Tertiary  Series  of  England 
and  France  yields,  with  greensands  and  pebbles,  beds  of  red,  white, 
or  mottled  clay,  often  of  excellent  quality  for  the  potter.  [Lo\DOM 
Clay.] 

PLATALEA,  a  genus  of  Birds  belonging  to  the  family  Ardu'da>. 
The  peculiar  form  of  the  bill  in  this  genus  has  gained  for  these  birds 
the  common  name  of  Spoonbill.  It  has  the  following  generic  cha- 
racters:— Bill  very  long,  strong,  very  much  flattened,  point  dilated  and 
rounded  into  the  form  of  a  spoon  or  spatula  ;  upper  mandible  chan- 
nelled, transversely  furrowed  at  its  base  ;  nostrils  at  the  surface  of  the 
bill,  approximated,  oblong,  open,  bordered  by  a  membrane  ;  face  and 
head  partially  or  entirely  naked.  Feet  long,  strong ;  three  toes  ante- 
riorly united  up  to  the  second  joint  by  membranes  or  webs;  posterior 
toe  touching  the  ground.  Wings  moderate,  ample;  the  first  quill 
nearly  as  long  as  the  second,  which  is  the  longest. 


Bill  of  Spoonbill. 


The  Spoonbills  live  in  society  in  wooded  marshes,  generally  not  far 
from  the  mouths  of  rivers,  and  are  rarely  seen  on  the  sea-shore.  Their 
food  consists  of  small  fishes,  spawn,  and  small  fluviatile  testaceous 
molluscs,  as  well  as  small  reptiles  and  aquatic  insects.  According  to 
circumstances  they  build  their  nests  either  iu  high  trees,  in  bushes,  or 
among  rushes.  Their  moult  is  simple  and  ordinary,  but  the  young 
bird  does  not  take  the  confirmed  livery  of  the  adult  till  the  third  year; 
the  bill  is  gradually  developed,  and  appears  covered  with  a  membrane. 
The  crest  makes  its  appearance  at  the  second  year.  The  sexes  have 
external  distinctions,  but  the  characters  are  but  slightly  marked. 
(Temminck.) 

P.  leucorodia,  Liun.,  the  Common  White  Spoonbill.  This  species  is, 
there  can  be  little  doubt,  the  AevKepuSios  of  Aristotle  ('  Hist.  Auim.,' 
book  viii.  c.  3),  of  which  he  says  that  it  haunts  n-fpl  Tar  \iu.vas  koI  tovs 
wraftais  ("  about  the  lakes  and  rivers  ") ;  and  which  he  thus  describes : 
— "  In  size  it  is  less  than  the  other,"  the  'ZpwSios  (one  of  the  Herons, 
perhaps  Ardca  cinerea),  "  and  has  a  broad  and  long  bill ;"  a  descrip- 
tion which,  when  coupled  with  the  white  colour  indicated  by  the  name, 
can  hardly  be  deemed  inapplicable  ;  nor  can  the  term  '  broad'  be  with 
any  propriety  referred  to  the  bill  of  any  of  the  true  Herons.  It  is  the 
Becquaroueglia  (Belou)  and  Cucchiarone  (Bonaparte)  of  the  modern 
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Italians  ;  Palo,  Poche,  Cueiller,  Truble  (Belon),  and  Spatule  of  the 
French ;  Weisser  Lbft'eler  and  Loffel  Gaus  of  the  Germans  ;  Lepelaar 
of  the  Netherlanders  ;  Y  Llydon  Big  of  the  Welsh;  and  Spoonbill 
and  White  Spoonbill  of  the  English. 

This  bird  has  a  very  full  long  occipital  crest,  formed  of  loose  and 
subulate  feathera. 

Very  old  males  have  all  the  plumage  pure  white,  with  the  exception 
of  that  of  the  breast,  where  there  is  a  large  patch  of  reddish  yellow  ; 
the  extremities  of  this  patch  lessen  into  bands  which  unite  on  the 
upper  part  of  the  back.  Naked  skin  about  the  eyes  and  throat  pale- 
yellow,  but  slightly  tinged  with  red  on  the  lower  part  of  the  throat. 
Bill  black,  but  bluish  in  the  hollow  of  the  furrows,  apex  ochreous 
yellow  ;  iris  red  ;  feet  black.  Total  length  2  feet  6  inches ;  length  of 
bill  &  inches  6  lines. 

016*  females  are  rather  less  than  those  of  the  male  ;  the  crest  is  less 
full  and  shorter,  and  the  sternal  patch  is  only  very  feebly  indicated. 

Young  of  the  Year. — White  on  leaving  the  nest,  with  the  exception 
of  the  external  quills,  which  are  black  along  the  Bhafts  and  at  their 
ends  ;  all  the  shafts  are  also  of  a  deep  black.  Head  covered  with  short 
rounded  feathers ;  the  bill,  4  inches  6  lines  long  at  most,  is  of  a  deep 
ash-colour,  soft,  very  flexible,  and  covered  by  a  smooth  skin ;  iris  ash- 
coloured  ;  naked  parts  tarnished  white.  The  yellow  sternal  patch  does 
not  begin  to  appear  till  the  second  or  third  year.  (Temminck.) 

Mr.  Selby  observes  that  in  its  anatomy  it  shows  an  affinity  to  the 
Cranes  in  the  form  of  the  windpipe,  which,  previous  to  entering  the 
thorax,  undergoes  a  double  flexure  to  the  extent  of  about  two  inches, 
and  forms  a  convolution  similar  to  the  figure  8.  The  flexures  touch, 
but  do  not  cross  each  other,  the  points  of  contact  being  united  by  fine 
membranes.  This  double  flexure,  according  to  Willughby  and  Tem- 
minck, was  supposed  peculiar  to  the  males,  but  Mr.  Selby  remarks 
that  Montagu  disproves  that  idea,  as  the  specimen  he  dissected  was  a 
female,  and  yet  possessed  the  flexure  to  the  extent  above  described ; 
and  this  indiscriminate  characteristic  was  corroborated  by  the  dissec- 
tion of  the  specimens  which  Mr.  Selby  obtained. 

It  feeds  on  very  small  fish,  spawn,  testaceous  molluscs,  insects  and 
aquatic  worms,  small  reptiles,  and  the  roots  of  some  weeds  and  grasses. 

The  Common  Spoonbill  haunts  the  mouths  of  rivers.  Its  nest  is 
built  sometimes  on  lofty  trees,  sometimes  in  rushes  and  reeds,  accord- 
ing to  circumstances,  and  the  eggs  are  from  two  to  four  in  number, 
generally  three,  sometimes  entirely  white,  but  most  frequently  white 
marked  with  obscure  red  spots.  They  bred  annually  in  the  time  of 
Ray  in  a  wood  at  Sevenhuys,  not  far  from  Leyden,  but  the  wood  has 
been  long  destroyed. 


Common  AVhite  Spoonbill  (Ptatalea  leucoroiia). 


They  are  generally  distributed  throughout  Europe.  Holland  appears 
to  be  a  principal  place  for  their  summer  meetings ;  and  Temminck 
states  that  it  has  two  periods  of  passage  along  the  maritime  coasts, 
and  that  it  journeys  with  the  storks.  As  winter  approaches  it  migrates 
to  more  southern  regions  till  the  milder  weather  recals  it.  Mr.  Ben- 
nett states  that  in  winter  it  takes  up  its  quarters  in  various  parts  of 
Africa,  extending  southwards  even  to  the  Cape  of  Good  Hope.  It  is, 
he  observes,  rarely  met  with  in  inland  countries  except  on  the  banks 
of  the  larger  rivers;  but  it  is  by  no  means  uncommon  during  the 
season  on  the  coasts  of  the  great  extent  of  country  which  it  em- 
braces in  its  visits.  In  England  it  only  appears  occasionally ;  Pennant 
mentions  a  large  flight  which  arrived  in  the  marshes  near  Yarmouth 
in  April  1774.  Montagu  records  it  as  having  been  sometimes  seen 
during  winter  on  the  coast  of  South  Devon,  and  mentions  the  receipt 
of  two  specimens  from  that  part  of  the  country,  one  in  November 
1804,  and  a  second  in  1807.  Mr.  Yarrell  records  two  specimens  which  J 
were  shot  in  Lincolnshire  in  1826,  and  Mr.  Selby,  when  in  London  in  j 
1830,  obtained  a  male  and  female,  in  fine  adult  plumage,  from  Norfolk. 


Dr.  Latham  states  an  instance  of  its  occurrence  on  the  Kentish  coast. 
The  old  quatrain  in  the  'Portraits  d'Oyseaux,'  speaks  of  the  Spoonbill 
under  the  name  of  Pale,  as  living  "  es  marches  de  Bretagne." 

The  flesh  of  the  Spoonbill,  when  well  fed  and  fat,  is  said  nearly  to 
resemble  that  of  the  goose  in  flavour. 

PLATANACE^E,  Planes,  a  natural  order  of  Exogenous  Plants. 
The  species  are  amentiferous  trees  or  shrubs,  with  alternate  deciduous 
palmate  or  toothed  stipulate  leaves,  and  unisexual  naked  flowers  in 
globose  catkins.  The  barren  flowers  with  stamens  single,  mixed  with 
scales.  Fertile  flowers  with  ovary  1-celled,  style  thick  and  subulate. 
Ovules  1-2,  orthotropal ;  suspended.  Nuts  clavate,  with  a  persistent 
style.  Seeds  usually  solitary  and  albuminous ;  radicle  inferior.  They 
are  natives  of  the  Levant  and  North  America  chiefly.  They  are  fine 
trees,  but  their  timber  is  not  durable. 

Platanus  orientalis,  Oriental  Plane,  has  palmate  leaves  resembling 
those  of  the  common  Sycamore.  It  grows  in  the  western  parts  of 
Asia,  and  extends  as  far  east  as  Cashmere.  Its  wood  is  fine-grained 
and  hard,  and  when  old  it  acquires  dark  veins  so  as  to  resemble 
walnut-wood.  The  tree  was  valued  for  its  shade  by  the  Greeks  and 
Romans,  and  it  was  held  sacred  in  the  East.  P.  occidenlalis  is  found 
in  most  parts  of  North  America,  from  Mexico  as  far  as  Canada.  The 
timber  is  of  a  reddish  colour,  and  will  not  bear  exposure  to  the  weather. 
There  is  but  this  one  genus  in  the  order  and  six  species.  The  family 
resembles  Artocarpacem  and  Altingiacem. 

(Lindley,  Vegetable  Kingdom  ;  Balfour,  Claea-Book  of  Botany.) 

PLATANISTA,  [Cetacea.] 

PLATANTHE'RA,  a  genus  of  Orchidaceous  Plants,  struck  off 
Habcnaria  on  account  of  the  stigmatic  processes  of  the  column  being 
small  and  inconspicuous,  or  altogether  obsolete,  instead  of  being 
lengthened  into  horn-like  projections  below  the  arms  of  the  anther. 
The  species  are  numerous,  and  inhabit  the  temperate  parts  of  the  Old 
World,  but  are  rarely  ornamental,  and  never  of  any  known  use.  The 
British  Flora  comprehends  two  species,  P.  bifolia  and  P.  cldorantha, 
both  white-flowered,  and  called  Butterfly-Orchis.  [Habenaria.] 

PLATANUS.  [Platanace*:.] 

PLATAX.  [Ciijetodon.] 

PLATEMYS.  [Chelonia.] 

PLATESSA.  [PLEURONEOTID2E.] 

PLATIN-IRIDIUM.  [Platinum.] 
PLATINA.  [Platinum.] 

PLA'TINUM,  or  PLA'TINA,  an  important  metal,  although  it  was 
not  known  earlier  than  about  the  middle,  of  the  last  century.  It  was 
first  made  known  in  Europe  by  Mr.  Wood,  assay-master  in  Jamaica, 
who  met  with  its  ore  in  1741.  In  1750  he  published  a  paper  upon 
it  in  the  '  Philosophical  Transactions.' 

The  name  of  this  metal  is  the  diminutive  of  '  plata,'  silver,  given  to 
it  on  account  of  its  colour,  and  it  was  originally  called  Platina  del 
Pinto,  because  it  was  found  in  the  auriferous  sand  of  the  river  Pinto. 
It  has  since  been  found  in  Brazil,  Colombia,  St.  Domingo,  and  in  the 
Ural  Mountains. 

Platinum  is  separated  from  the  sand  and  other  matters  with  which  it 
is  mixed,  by  washing  with  a  great  quantity  of  water,  from  which  the 
heavier  parts  of  course  subside,  and  these  contain  the  ore  in  question. 

The  ore  of  platinum  is  composed  of  irregular  rounded  grains,  which 
are  sometimes  flattened;  they  are  of  various  sizes,  often  very  small, 
and  occasionally  they  exhibit  traces  of  crystallisation ;  but  these  are 
probably  derived  from  the  presence  of  some  other  metal.  These  grains 
possess  no  cleavage.  Fracture  hackly.  Hardness  4'0  to  4-5.  Specific 
gravity  17'332.    Opaque.    Lustre  metallic.    Colour  steel-gray. 

Berzelius  has  analysed  many  varieties  of  this  ore,  from  which  wo 
select  two  examples  :  (1)  the  ore  of  Barbacoas,  in  the  province  of 
Antioquia,  Colombia,  and  (2)  that  of  Goroblagodat  in  Siberia : — 

(1.)  (2.) 

Platinum   84-30  86-50 

Palladium        ....     1-06  TOO 

Rhodium  3-46  115 

Iridium  1'46 

Osmium       .       .       .       .    .  1'03 

Iron  5-31  8-32 

Copper  "74  *45 

Gangue  "60  1'40 

97-96  98  82 

The  following  are  the  properties  of  pure  Platinum: — Its  colour  i? 
grayish-white,  intermediate  between  silver  and  tin.  When  it  is  free 
from  iridium,  it  is  so  very  ductile,  that  it  may  be  drawn  into  very 
fine  wire,  not  exceeding  the  2000th  part  of  an  inch  in  diameter ;  it  is 
also  very  malleable,  and  may  be  beaten  into  thin  leaves.  According 
to  Berzelius,  when  perfectly  pure,  it  is  softer  than  silver,  and  it  is 
susceptible  of  receiving  a  fine  polish.  Of  all  metals  it  is  the  least 
expansible.  Its  density  varies  :  when  fused,  it  is  19  50  ;  when  forged, 
it  is  as  high  as  21-4  to  21-5. 

Platinum  suffers  no  change  by  exposure  to  the  air,  nor  is  it  oxidised 
when  heated  in  it.  It  does  not  under  any  circumstances  decompose 
water.  It  is  infusible  in  the  strongest  heat  of  a  smith's  forge,  but  it 
may  be  melted  by  voltaic  electricity  or  by  the  oxyhydrogen  blow-pipe. 
Of  all  metals,  except  iron  and  copper,  it  is  the  most  tenacious ;  a  wh  o 
of  the  diameter  of  0  787th  of  a  line  is  capable  of  sustaining  a  weight 
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of  about  274  lbH.  Like  iron,  Platinum  possesses  tlio  vory  valuable 
property  of  weldiug  at  a  liigli  temperature,  and  this  enables  ub  to 
form  it  into  chemical  vcsboIh  of  great  and  daily  use. 

The  metals  iridium,  osmium,  and  palladium,  occur  in  conjunction 
with  Platinum. 

Platin-Iridium  consists  of  7G  8  Iridium  anil  1 O'G  i  Platinum,  withsomo 
palladium  and  copper.  It  is  obtained  at  Nischnei  Tagil.sk,  and  also 
at  Ava  in  the  East  Indies.    Another  variety  is  found  in  Brazil. 

Iridosmine  is  a  compound  of  Iridium  and  Osmium  from  the  platinum 
mines  of  Russia,  South  America,  and  tho  East  Indies.  Its  composition 
varies.    One  varioty  contains — 

Iridium  4G'8 

Osmium  49'3 

Rhodium  3  2 

Iron  07 

 100 

Iridium  and  Rhodium  are  very  hard,  and  arc  used  as  nibs  for 
gold  pens. 

Native  Palladium. — Its  form  is  supposed  to  be  tho  regular  octahe- 
dron. It  occurs  mostly  in  grains,  apparently  composed  of  divergent 
fibres.  Colour  steel-gray,  inclining  to  silver-white.  Ductile  and 
malleable.  Hardness  above  4-5.  Specific  gravity  118 — 12  2.  This 
ore  consists  of  palladium,  with  some  platinum  and  iridium.  It  fuses 
with  sulphur,  but  not  alone.  It  is  found  in  Brazil  with  gold,  and  is 
distinguished  from  platinum,  with  which  it  is  associated,  by  the 
divergent  structure  of  its  grains.  Sclenpalladite  ia  nothing  but  the 
native  palladium  ;  and  Eugcnesite  is  a  similar  compound. 

This  metal  is  malleable,  and  when  polished  has  a  splendid  steel-like 
lustre  which  does  not  tarnish.  A  cup  weighing  3|  lbs.  was  made  by 
M.  Breaut  in  the  mint  at  Paris,  and  is  now  in  the  Garde-Meuble  of 
the  French  crown.  In  hardness  it  is  equal  to  fine  steel.  One  part 
fused  with  six  of  gold  forms  a  white  alloy  ;  and  this  compound  was 
employed,  at  the  suggestion  of  Dr.  Wollaston,  for  the  graduated  part 
of  the  mural  circle,  constructed  by  Troughtou  for  the  Royal  Observa- 
tory at  Greenwich.  Palladium  has  been  employed  also  for  certain 
surgical  instruments.  •  Large  masses  of  the  metal  Palladium  are 
brought  from  Brazil. 

PLATYCA'RCINUS  (Latreille),  a  genus  of  Crustacea.  [Cancer.] 

PLATYCERCUS.  [Psittacidjb.] 

PLATYCRINI'TES.  [Enorinites.] 

PLATYDA'CTYLUS.  [GeckotiDjE.] 

PLATY'LEPAS.  [Cirritedia.] 

PLATY'LOPHUS  (Swainson),  a  sub-genus  of  Barita. 

PLATY'MERA.  [Oxystoma.] 

PLATYONYX,  a  genus  of  extinct  Mammalia  belonging  to  the 
family  Megatheriidw. 

PLATYPEZIDiE,  a  family  of  Insects  belonging  to  the  order  Diptera, 
the  sub-order  Proboscidea,  and  the  tribe  Nemoccra. 

PLATYPUS.  [Ornithorhynchds.] 
'  PLATYRHOPALUS.  [Paussid.e.] 

PLATYRHYNCHUS.  [Phocid-e-.] 

PLATYRHYNCHUS.  [Muscicapid;e.] 

PLATY'STERA.  [Muscicapid.e.] 

PLATYSTERNON.  [Chelonia.] 

PLAT Y 'STOMA  and  PLATY'STOMUS.  [Muscicapid.e.] 
PLATYU'RUS.    [Geck.otid.3e  ] 
PI.ECO'TUS.  [Cheiroptera.] 
PLECTOGNATHI.  [Fish.J 

PLECTRANTHUS  (from  irXriKTpov,  a  cock's  spur1,  and  &v6os,  a 
flower,  in  reference  to  the  corolla  being  spurred  or  gibbous  above  the 
base),  a  genus  of  Plants  belonging  to  the  natural  order  Labiata:.  It 
has  a  campanulate  5-toothed  calyx  in  the  floriferous  state ;  the  teeth 
equal  or  the  upper  one  largest.  The  corolla  with  an  exserted  tube  ; 
the  upper  lip  from  3-4-cleft,  the  lower  one  entire,  usually  longer  and 
concave.  There  are  4  stamens,  decliuate,  didynamous,  the  lower  ones 
longest ;  free  toothless  filaments ;  ovate  uniform  anthers.  The  species 
are  herbs,  sub-shrubs,  and  shrubs.  There  are  45  species  of  this  genus 
described,  which  are  of  easy  culture  and  propagation. 

P.  crassifolius  is  esteemed  in  India  both  as  a  perfume  and  a  spice, 
being  equally  valued  in  the  toilet  and  the  kitchen.  The  Patchouly, 
so  inimical  to  vermin  and  so  efficacious  in  preserving  cloths  from  moths, 
is  said  to  be  the  leaves  of  P.  graveolens,  which  have  a  very  powerful 
odour,  but  the  comminuted  state  in  which  it  is  imported  renders  this 
uncertain. 

(Don,  Dichlamydeous  Plants  ;  Burnett,  Outlines  of  Botany.) 
PLECTRIS.  [MmoLOHTHnwB.] 
PLECTRO'PHANES.  [Emberizida] 
PLECTRO'PTERUS.  [Ducks.] 

PLEIOCENE,  or  PLIOCENE.  By  this  title  (derived  from  w\e7ov, 
more,  and  Kaiv6s,  new)  Sir  Charles  Lyell  characterises  the  upper  part 
of  the  Tertiary  Strata.  There  are  in  his  view  Older  and  Newer  Pleiocene 
Formations,  and  some  have  used  for  the  latter  class  the  expression 
Pleistocene,  or  'most  new.'  [Tertiary  System.] 
PLEI'ODON,  synonymous  with  Iridina.  [Naiads] 
PLEI'ONE  (Savigny),  a  genus  of  Dorsibranchiate  (Amphinome, 
Blainv.)  Annelida,  which,  with  the  same  tentacles  as  Chloeia,  Sav., 
have  branchiae  in  the  form  of  tufts.  The  species  are  natives  of  the 
Indian  seas,  where  some  of  them  grow  to  a  large  size. 


PLEKOCIIK'ILUS.the  Rev.  Lansdown  Guilding's  name  for  a  genus 
of  Pupadtn  (Guild.),  Bulimux  of  authors. 

Animal  hermaphrodite.  Body  corrugate,  heliciforrn ;  head  bilobate; 
tentacles  four,  the  two  longer  one*  with  oculiferous  terminations  ; 
mandiblo  very  lunate,  tho  ossicula  transverse,  the  triangular  appendage 
cutaneous.  Intromittent  organ  retractile,  at  tho  root  of  the  right 
greater  tentacle.  Mantle  perforated  by  a  common  foramen.  Ova  few, 
large,  with  a  calcareous  shell  or  crust. 

Shell  barely  umbilieate,  dextral,  oval,  Bpiral ;  the  spire  elevated,  but 
obtuse,  tho  two  last  whorls  largest,  ventricose.  Aperture  entire, 
elongated.  Columella  with  a  singlo  plait,  which  Li  cavernoso-inflex. 
Lip  thickened,  margiuate.  (Guild.) 

P.  undulatus  has  the  body  olivaceous-black,  foot  pallid  beneath  ; 
tentacles  white  at  the  apex ;  eyes  black.  Tho  shell  is  stout,  turgid, 
plaited  longitudinally,  indistinctly  striated  transversely,  ferruginous 
chestnut,  with  oblique  brown  undulated  bands ;  whorls  five. 


Plekocheilus  undulatus,  animal  and  shell.  (Swainson,  from  Guildlng'i 
drawing.) 


Shell  of  Plekocheilus  undulatus. 


a,  young  shell  of  same;  b,  egg  magnified  ;  c,  natural  size ;  d,  apex  of  nucleus, 
enlarged. 

Mr.  Guilding  states  that  this  fine  species  occurs  in  immense  numbers 
in  the  forests  of  the  island  of  St.  Vincent,  generally  withdrawn  in  the 
daytime.  The  ova  are  agglutinated  to  the  vaginating  leaves  of  the 
Tillandsio?,  which,  from  holding  water,  secure  a  damp  atmosphere  at 
all  times. 

PLEODONTS,  the  name  assigned  by  Messrs.  Dumdril  and  Bibron 
to  their  first  sub-family  of  Lezards  Lacertiens  ^Lacertian  Lizards),  or 
Sauriens  Autosaures  (Autosaurian  Saurians). 

The  Pleodonta  are  divided  into  two  great  groups  :  the  first  with  a 
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compressed  tail,  surmounted  with  crests,  as  in  the  Crocodiles ;  the 
other  with  the  tail  perfectly  conical,  or  very  slightly  flattened  on  its 
four  surfaces,  so  that  it  atill  appears  rounded. 
PLEONASTE.  [Spinel.] 

PLESIOSAU'KUS  (Conybeare),  a  genus  of  the  extinct  family  of 
Enaliosaurians.  This  genus  was  first  described  by  Mr.  Conybeare, 
with  the  assistance  of  Sir  Henry  de  la  Beche,  in  the  '  Transactions  of 
the  Geological  Society  of  London,'  in  1821.  A  restoration  of  the 
skeleton,  together  with  that  of  Ichthyosaurus,  was  given  by  Mr.  Cony- 
beare in  a  subsequent  volume  of  the  same  '  Transactions '  (1824),  from 
an  almost  perfect  specimen  of  Plesiosaurus  dolichodei/rus,  and  the 
accuracy  of  this  restoration  is  still  universally  acknowledged.  This 
genus  is  the  Halidracon  of  Wagler. 

The  distinguishing  features  of  the  Enaliosaurians  consist  in  the 
absence  of  the  ball  and  socket  articulations  of  the  bodies  of  the  verte- 
brae, the  position  of  the  nostrils  at  or  near  the  summit  of  the  head  ; 
their  separated  haomapopbyses ;  the  numerous  short  and  flat  digital 
bones,  which  must  have  been  enveloped  in  a  simple  undivided  tegu- 
mentary  sheath,  forming  in  both  the  fore  and  hind  extremities  a  fin 
resembling  in  external  appearanco  the  paddles  of  the  Cetacea. 

The  characters  of  the  genera  Plesiosaurus  and  Ichthyosaurus,  the 
types  of  the  two  principal  modifications  of  anatomical  structure 
offered  by  the  Enaliosaurians,  are  mainly  derived  from  modifications 
of  the  vertebral  column,  as  well  with  regard  to  the  form  and  configu- 
ration of  the  individual  bones,  as  to  the  relative  groups  of  the  cervical, 
dorsal,  aud  caudal  vertebras.  [Ichthyosaurus.]  Professor  Owen  has 
also  found  that  the  vertebra}  afford  the  best  characters  for  the  distinc- 
tion of  species  as  well  as  of  genera. 

The  most  conspicuous  aud  remarkable  character  of  the  vertebra)  in 
Plesiosaurus  is  the  extraordinary  length  of  the  cervical  portion, 
including  from  twenty  to  forty  vertebra;.  The  articular  surfaces  of 
their  bodies  are  either  flat  or  slightly  convex  in  the  centre,  and  most 
frequently  concave  at  the  poriphery.  Two  pits  are  generally  presented 
at  the  under  part  of  the  bodies,  but  this  character  is  not  constant. 
The  cervical  vertebra?  of  the  Plesiosauri  generally  present  the  centrum, 
the  neurapophyses,  and  the  ribs  in  a  separate  or  unanchylosed  state, 
and  although  in  general  no  transverse  processes  are  developed  in  this 
region,  an  analogy  with  the  structure  characteristic  of  this  part  of  the 
spine  iu  the  Crocodile  is  maintained  in  the  division  of  the  articular 
surface  for  the  cervical  rib  into  an  upper  and  lower  portion  by  a 
horizontal  fissure — a  structure  which,  Professor  Owen  observes,  is  well 
described  and  figured  by  Conybeare  in  the  Plesiosaurus  dolichodeirus  : 
as  these  vertebrae  of  the  neck  approach  the  dorsal,  the  inferior  part 
of  the  costal  articulation  becomes  smaller,  and  a  corresponding 
increase  of  surface  is  afforded  by  the  superior  facet,  which  also 
gradually  rises  from  the  centrum  to  the  neurapophyses,  and  in  the 
dorsal  vertebrae  stands  boldly  out  as  a  true  transverse  process  from 
the  upper  side  of  the  base  of  each  neurapophysis.  The  transverse 
processes  of  the  sacral  vertebrae  subside  to  the  level  of  the  neura- 
pophyses ;  and  as  the  caudal  vertebrae  recede  from  the  trunk,  the 
articular  surface,  which,  as  in  the  neck,  represents  or  takes  the  place 
of  the  transverse  process,  gradually  descends,  and  passes  from  the 
neurapophyses'to  the  side  of  the  centrum,  but  is  not  divided  by  the 
longitudinal  groove  which  characterises  the  costal  surface  in  the  neck  ; 
but  it  must  be  borne  in  mind  that  this  groove  is  more  marked  in  some 
species  of  Plesiosaurus  than  others;  and  indeed  Professor  Owen  has 
Been  Plesiosaurian  cervical  vertebrae  in  which  no  trace  of  it  was  visible. 
" The  neurapophyses,"  he  says,  "are  commonly  unanchylosed  with 
the  vertebral  centres  in  any  part  of  the  spine,  and  in  some  instances 
throughout  the  cervical  and  at  the  anterior  part  of  the  dorsal  region 
the  neurapophyses  have  appeared  to  be  joined  each  by  an  articular 
surface  to  the  spine  above,  as  they  are  to  the  centrum  below — the 
spines  here  remaining  apparently  throughout  life  unanchylosed  to 
the  neurapophyses.  This  condition  of  the  upper  vertebral  elements 
is  rarely  seen  in  any  cold-blooded  vertebrate  animals,  and  never  in 
the  warm-blooded  classes.  In  those  parts  of  the  spine  whore  the 
vertebrae  enjoyed  less  mobility  upon  each  other  than  in  the  neck,  the 
spines  become  anchylosed  to  the  neurapophyses  at  an  earlier  period. 
The  haemapophyses  co-exist  with  the  ribs  or  paravertebral  elements  in 
the  caudal  region  of  the  spine,  but  they  continue  throughout  life  to 
be  unattached  by  bone  either  to  the  centrum  above  or  to  each  other 
below  ;  and  here  also  their  spine  is  not  developed,  and  consequently 
no  true  chevron  bone  is  formed  in  the  Plesiosauri.  The  haemapophyses 
are  also  continued  along  the  inferior  surface  of  a  great  part  of  the 
abdomen,  forming  there  the  sternal  or  abdominal  ribs ;  aud  just  as  the 
neurapophyses  are  developed  in  the  transverse  direction  to  protect 
the  expanded  cerebral  masses  in  the  cranial  region,  so  here  the  haema- 
pophyses are  in  like  manner  elongated  transversely,  and  their  spine 
is  introduced  and  modified  to  form  a  third  mesial  rib-like  bar,  con- 
necting however,  as  usual,  the  lower  or  distal  extremities  of  the 
haemapophyses,  and  completing  the  osseous  cincture  of  the  abdominal 
viscera.  The  tail  in  the  Plesiosauri  is  relatively  much  shorter  than  in 
the  Ichthyosauri,  and  there  is  an  obvious  reason  for  the  curtailment  of 
this  part  of  the  animal ;  for  in  the  Plesiosauri,  the  length  and  mobility 
of  the  neck  renders  a  special  development  of  the  tail  for  producing 
the  lateral  movements  of  the  head  unnecessary.  The  bodies  of  the 
vertebrae,  in  most  species  of  Plesiosaurus,  are  traversed  vertically  by 
two  vascular  canals,  which  lead  from  the  medullary  or  spinal  canal 


to  the  inferior  surface  of  the  centrum,  where  they  terminate  each  by 
an  orifice,  and  sometimes  by  two  orifices  on  each  side  of  the  middle 
line.  These  orifices  are  not  however  a  constant  character  of  the 
genus  Plesiosaurus,  neither  are  they  peculiar  to  this  genus,  being 
present  in  the  vertebrae  of  the  Cetacea,  as  well  as  in  those  of  other 
Sawia.  In  a  section  of  the  vertebral  centrum  of  a  Plesiosaurus,  the 
osseous  texture  for  some  lines  near  the  anterior  and  posterior  articular 
surfaces  is  denser  than  in  the  rest  of  the  vertebrae,  and  the  direction 
of  the  laminae  and  fibres  is  vertical ;  in  the  intermediate  portion  the 
laminae  are  horizontal." 

Though  the  head  of  the  Plesiosauri  resembles  that  of  the  crocodiles 
in  its  general  form,  it  is,  relatively  much  smaller  in  proportion  to  the 
body.  The  elongated  form  of  the  strong  and  prominent  cranial  bones, 
most  of  which  extend  from  point  to  point,  with  wide  interspaces  like 
the  timbers  of  a  scaffolding,  forms  one  of  the  first  indications  of  a 
deviation  from  the  Crocodilian  type,  and  of  the  affinity  of  the  Plesio- 
saurus to  the  Lacertian  Sauria  ;  and  this  affinity  is  further  exemplified 
in  the  condition  of  many  of  the  individual  bones. 

The  parietal  bone  is  strong  and  triradiate,  consisting  of  a  median 
piece  corresponding  with  the  normal  parietal  in  the  Crocodiles,  and  of 
two  transverse  elongated  processes,  formed,  as  it  were,  by  a  bifurcation 
of  the  posterior  part  of  the  median  piece ;  and  in  a  young  specimen 
of  Plesiosaurus  macrocepltalus,  in  the  museum  of  the  Earl  of  Ennis- 
killeu,  Professor  Owen  found  the  median  or  sagittal  suture  dividing 
the  two  parietals  still  distinct ;  in  older  specimens  of  P.  Hawhinsii  he 
always  found  it  obliterated ;  affording  evidence  to  justify  the  descrip- 
tion of  the  parietal  bone  as  single  or  triradiate.  The  other  bones  of 
the  head  present  many  remarkable  distinctions  from  the  ordinary 
Crocodilean  type.  The  general  structure  of  the  head  will  be  seen  in 
the  accompanying  cuts  of  the  skull  of  the  Plesiosaurus  restored  after 
Conybeare. 


Skull  of  Plesiosaurus  restored  :  a,  profile ;  b,  seen  from  above. 


Under  jaw  of  Plesiosaurus  (anterior  part). 
a,  seen  from  above  ;  b,  profile;  c,  seen  from  below.  (Conybeare.) 


The  usual  complicated  structure  observable  in  the  Saurians  appear* 
in  the  Lower  Jaw  of  the  Plesiosaurus.    The  dentary  pieoe  presents 
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evidence  of  its  soon  becoming  anohylosed  to  its  fellow  at  the  sym- 
physis: it  is  chiefly  remarkable  for  tho  expansion  of  its  anterior 
extremity.  No  intervening  vacuity  separates  tho  angular  and  suran- 
^ular  pieces  as  in  tho  Crocodiles,  but  those  pieces  aro  joined  together 
throughout,  as  in  the  Lacertian  group.  The  surangular  piece  rises 
higher  and  forms  a  sharper  edge  for  tho  insertion  of  tho  temporal 
muscles  than  in  the  Crocodiles,  a  structure  which  agreos  with  the 
greater  development  of  these  muscles,  as  indicated  by  the  size  of  the 
temporal  fossa.  "  Tho  articular  piece  presents  a  regular  and  deep 
concavity  for  tho  reception  of  the  articular  end  of  tho  tympanic  bone  ; 
it  is,  as  Mr.  Conybearo  has  well  remarked,  more  developed  than  in  the 
Crocodile,  and  thus  approximates  more  nearly  to  the  corresponding 
part  in  the  Lacertian  type.  Tho  angular  piece  is  prolonged  back- 
wards beyond  the  joint,  but  not  quite  to  the  samo  extent  as  iu  tho 
Crocodiles."  (Owen.) 


A  tooth  slightly  magnified.  (Conybcarc.) 

The  free  extremities  of  the  Ribs  are  connected  together,  in  the 
abdominal  region,  by  the  series  of  intermediate  slender  elongated 
pieces,  to  which  Conybearo  gave  the  approximate  designation  of 
steruo-costal  arcs.  Each  of  these  sterno-costal  arcs  includes,  iu  the 
Plesiosaurus,  Beven  pieces. 


Sterno-Costal  Arcs  of  Plesiosaurtts.  (Conybearo.) 


The  broad  coracoid  bones,  remarkably  expanded  as  they  aro  in  the 
antero-posterior  direction,  are  noticed  by  Professor  Owen  as  the  most 
conspicuous  of  those  composing  the  Pectoral  Arch  :  he  describes  their 
internal  and  anterior  margins  as  gently  convex,  and  meeting  at  the 
mesial  plane,  where  they  overlap  the  anterior  thoracic  ribs.  Into 
their  anterior  interspace  is  wedged  the  ento-sternal  piece,  consisting 
of  a  short  mesial  process  and  two  broad  lateral  expansions.  A  strong 
triradiate  bone,  which,  in  Professor  Owen's  opinion,  seems  to  repre- 
sent, as  in  the  Chelonians,  the  scapula  and  clavicle  united,  is  arched 
from  the  outer  extremity  of  the  coracoid  bones,  with  which  it  com- 
bines to  form  the  shoulder-joint,  near  which  last  point  it  sends  upwards  ' 
and  obliquely  backwards  a  branch  or  process  representing  the  true 
scapula. 


Humero-Stcrnal  part  of  Plcsiotaurus.  (Conybeare.) 
St.,  sternum  ;  CI.,  clavicle  ;  Cor.,  coracoids. 

The  Humerus  is  a  stout  and  moderately  long  bone,  curved  slightly 
backward*,  rounded  at  its  proximal  extremity,  and  flattened  as  it 
approaches  the  elbow-joint.  The  Radius  and  Ulna  are  both  short  and 
flat  bones,  but  relatively  longer  and  more  distinctly  marked  than  iu 
Ichthyosaurus.    The  Carpus  consists  of  a  double  row  of  small  flat 
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rounded  ossicula,  in  number  from  six  to  eight.  The  Metacarpal  BoBM 
aro  elongated,  llender,  flattened,  and  slightly  bent. 

Tho  Hinder  or  Pelvio  Extremities  are  almost  always  equal,  some- 
times, as  in  P.  macrocephalui,  exceeding  the  anterior  ones  in  *\7.<-.,  and 
the  Pelvic  Arch  cousihts  of  a  strong  and  short  Ilium,  and  a  broad  1'ubin 
and  Ischium,  both  of  which  are  expanded  in  the  antero -po t-.-i -i  ..• 
direction  analogously  to  tho  coracoid  bones  iu  the  pectoral  arch. 


Pelvis  of  rietiosaurut.  (Conybeare.) 
Tub.,  pubis;  Iscli.,  iscbium  j  II.,  ilium. 


The  radiated  appendages  of  tho  pelvic  arch  so  closely  correspond 
with  those  of  the  pectoral  arch  as  to  require  little  notice.  The  pos- 
terior bone,  or  Fibula,  corresponds  in  its  curved  form  witli  tho  Ulna, 
illustrating  an  analogy  manifested  in  other  animals.  The  Tarsal  Bones 
are  principally  remarkable  for  their  small  size  on  the  tibial  or  anterior 
side  of  the  series,  indicating  that  the  hind  paddle  had  a  freer  inflection 
forwards,  or  upon  the  tibia,  than  iu  the  opposite  direction. 

The  five  Metatarsals  and  their  digits  are  found  to  correspond  iu 
structure  with  those  of  the  fore  paddle. 


Pletiosaurus  macroctphalus.    (Bnckland;  Owen.) 


For  the  particular  variations  in  the  skeletons  of  the  different  specie3 
the  student  should  consult  Professor  Owen's  report  on  the  Enaliosauria, 
in  the  1  Transactions  of  the  British  Association,'  from  which  the  above 
general  description  of  the  osseous  parts  is  taken. 

The  following  species  are  recorded  by  Professor  Owen  : — P.  flWk 
■  insii,  Owen;  P.  dolichodeirus,  Conybeare;  P.  macroccphalus,  Cony> 
j  beare;  P.  brachycepkalus,  Owen;  P.  macromus,  Owen;  P.  pachyomus, 
|  Owen;  P  arcuatus,  Owen;  P.  subirigonus,  Owen;  P.  triyonm,  Cut.; 
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Skeleton  of  riesioiauriis  doliehodcirus  restored.    (Conybcarc  principally.) 


P.  brack yspondylus,  Owen  ;  P.  costaius,  Owen  ;  P.  decdicomus,  Owen  ; 
P.  rugosus,  Owen ;  P.  grandis,  Owen  ;  P.  trochanterius,  Owen  ;  and  P. 
affinis,  Owen. 

Dr.  Buckland  truly  observes  that  the  discovery  of  this  genus  forms 
one  of  the  most  important  additions  that  geology  has  made  to  compa- 
rative anatomy.  "  It  is  of  the  Plesiosaurus,"  he  says  "  that  Cuvier 
asserts  the  structure  to  have  been  the  most  heteroclite,  and  its  cha- 
racter's altogether  the  most  monstrous  that  have  been  yet  found  amid 
the  ruins  of  a  former  world.  To  the  head  of  a  lizard  it  united  the 
teeth  of  a  crocodile;  a  neck  of  enormous  length,  resembling  the  body 
of  a  serpent;  a  trunk  and  tail  having  the  proportions  of  an  ordinary 
quadruped,  the  ribs  of  a  cameleon,  and  the  paddles  of  a  whale.  Such 
are  the  strange  combinations  of  form  and  structure  in  the  Plesiosaurus 
— a  genus,  the  remains  of  which,  after  interment  for  thousands  of 
years  amidst  the  wreck  of  millions  of  extinct  inhabitants  of  the  ancient 
earth,  are  at  length  recalled  to  light  by  the  researches  of  the  geologist, 
and  submitted  to  our  examination  in  nearly  as  perfect  a  state  as  the 
bones  of  species  that  are  now  existing  upon  the  earth."  Couybeare 
thus  speaks  of  its  supposed  habits  : — "  That  it  was  aquatic  is  evident 
from  the  form  of  its  paddles  ;  that  it  was  marine  is  almost  equally  so, 
from  the  remains  with  which  it  is  universally  associated  ;  that  it  may 
have  occasionally  visited  the  shore,  the  resemblance  of  its  extremities 
to  those  of  the  turtle  may  lead  us  to  conjecture ;  its  motion  however 
must  have  been  very  awkward  on  laud ;  its  long  neck  must  have 
impeded  its  progress  through  the  water,  presenting  a  striking  contrast 
to  the  organisation  which  so  admirably  fits  the  Ichthyosaurus  to  cut 
through  the  waves.  May  it  not  therefore  be  concluded  (since,  in 
addition  to  these  circumstances,  its  respiration  must  have  required 
frequent  access  of  air)  that  it  swam  upon  or  near  the  surface,  arching 
back  its  long  neck  like  the  swan,  and  occasionally  darting  it  down  at 
the  fish  which  happened  to  float  within  its  reach  ?  It  may  perhaps 
have  lurked  in  shoal  water  along  the  coast,  concealed  among  the 
Bea-weed,  and,  raising  its  nostrils  to  the  surface  from  a  considerable 
depth,  may  have  found  a  secure  retreat  from  the  assaults  of  dangerous 
enemies;  while  the  length  and  flexibility  of  its  neck  may  have 
compensated  for  the  want  of  strength  in  its  jaws,  and  its  incapacity 
for  swift  motion  through  the  water,  by  the  suddenness  and  agility  of 
the  attack  which  they  enabled  it  to  make  on  every  animal  fitted  for 
its  prey  which  came  within  its  reach."  ('  GeoL  Trans.,'  vol.  i.  part  2, 
p.  388,  N.  S.) 

PLE'STIODON,  [Scincid^;.] 

PLETHODONTIDiE.  [Amphibia.] 

PLEUKA  is  the  membrane  which  envelops  the  lungs  and  lines  the 
cavities  of  the  chest.  On  the  walls  of  each  cavity  of  the  chest  the 
Pleura  Costalis  (as  it  is  here  called)  is  formed  by  a  sheet  of  fine  and 
elastic  cellular  tissue,  loosely  attached  to  the  ribs,  intercostal  muscles, 
and  other  subjacent  parts.  On  the  exterior  of  the  lung  the  Pleura 
Pulmonalis  is  composed  of  a  thin  superficial  layer  of  fine  cellular  tissue, 
and  a  deeper  layer  of  coarser  fibrous  tissue,  which  in  most  of  the  large 
quadrupeds,  and  in  the  seal  and  some  other  animals,  is  very  elastic, 
and  affords  an  important  assistance  in  the  act  of  expiration.  The  sur- 
faces of  the  two  portions  of  pleura  are  continuous  with  each  other  at 
the  root  of  the  lung ;  each  is  covered  with  a  delicate  layer  of  epithe- 
lium ;  and  they  inclose  within  them  a  space  called  the  sac  of  the  pleura, 
into  which  a  small  quantity  of  serous  fluid  is  constantly  secreted,  which 
moistens  the  opposite  surfaces  of  the  lung  and  of  the  wall  of  the  chest, 
and  permits  their  free  motion  upon  each  other.  [Membrane.] 

PLEURACANTHUS.  TFish.] 

PLEUROBRANCHjEA.  [Sehi-Phtllidians.] 

PLEUROBRANCHUS.  [Semi-Phyllidians.] 

PLEURODONTS.  Messrs.  Dume"ril  and  Bibron  make  their 
Iguaniens  Pleurodontes  the  first  sub-family  of  the  Iguanian  Lizards, 
or  Sauriens  Eunotes.  [Iguanid.s;.] 

PLEURONE'CTID^E,  a  family  of  Fishes  of  the  order  Malacoplerygii 
and  section  Subbrachiales.  This  family  contains  the  Soles,  Flounders, 
and  Turbots,  and  some  other  fishes,  all  of  which  are  readily  distin- 
guished by  the  flattened  form  of  the  body,  and  iu  having  both  the  eyes 
on  one  side.  This  want  of  symmetry  iu  the  form  of  the  head,  Cuvier 
states,  is  unique  amongst  vertebrate  animals.  The  side  of  the  body 
which  is  uppermost  is  always  coloured,  and  might  be  mistaken  for  the 
back  of  the  fish,  whilst  the  opposite  side  is  white.    The  two  sides  of 


the  mouth  are  unequal,  and  it  is  uncommon  to  find  the  two  pectoral 
fins  equal ;  the  dorsal  and  anal  fins  extend  the  whole  length  of  the 
back  and  abdomen  rtspwtively ;  the  ventrals  appear  like  a  continuation 
of  the  anal ;  the  branchiostegous  membrane  has  six  rays. 
The  Plcuronectida;  are  divided  into  the  following  genera : — 
Plates8a,  in  which  the  jaws  are  each  furnished  with  a  single  row 
of  obtuso  teeth ;  on  the  pharyngeans  are  generally  some  teeth  like 
paving-stones ;  tho  dorsal  fin  is  only  extended  in  front  to  a  line  with 
the  eye,  and  leaves,  as  well  as  the  anal,  an  interval  between  it  and  the 
caudal.  Tho  form  of  the  body  is  rhomboidal,  and  the  eyes  are  usually 
on  the  right  side. 

P.  vulgaris,  Cuv.,  the  Common  Plaice,  is  usually  about  a  foot  or 
rather  more  in  length ;  of  a  brown  colour  above,  spotted  with  red  or 
orange ;  on  the  eye-side  of  the  head  are  some  osseous  tubercles ;  the 
lateral  line  is  curved  above  the  pectoral  fin  ;  the  body  is  smooth,  and 
the  teeth  are  blunt  and  contiguous. 

This  fish  is  very  abundant  on  various  parts  of  the  British  coast,  and 
is  said  sometimes  to  attain  the  weight  of  15  lbs. 

P.  Flesus,  the  Flounder;  P.  Limanda,  the  Dab;  and  P.  micro- 
cephula,  the  Cemon  Dab,  are  also  examples  of  the  genus  Platesta. 

Hippoglossus,  Cuv. — The  species  of  this  genus  differ  from  the  Plaices 
proper  in  having  the  body  usually  more  elongated,  and  the  jaws  and 
pharyngeans  armed  with  strong  and  pointed  teeth. 

H.  vulgai-is,  Flem.,  the  Holibut,  is  not  uncommon  on  some  parts  of 
our  coast,  and  is  often  exposed  for  sale  in  the  London  market.  It  is 
usually  of  large  size.  'One  specimen,  taken  in  the  Isle  of  Man,  is  said 
to  have  measured  74  feet  in  length.  In  the  northern  parts  of  Britain 
it  is  called  the  Turbot :  the  Holibut  however  is  of  a  much  longer  form 
than  the  Turbot,  and  by  no  means  equal  to  it  in  flavour. 

Rhombus,  Cuv. — The  species  of  this  genus  have  the  jaws  and  pharyn- 
geans furnished  with  thickly-set  small  pointed  teeth ;  the  dorsal  fin 
commences  immediately  above  the  upper  lip,  and  this  fin,  as  well  as 
the  anal,  extends  very  nearly  to  the  tail ;  the  eyes  are  generally  on  the 
left  side. 

The  Turbot,  Brill,  Muller's  Topknot,  Bloch's  Topknot,  the  Whiff, 
and  the  Scaldfish,  are  Briti-sh.  examples  of  the  genus  Rhombus. 

R.  maximus,  Cuv.,  the  Turbot,  next  to  the  Holibut,  is  one  of  the 
largest  of  the  Pleuronectidce  found  on  our  coast,  and  is  the  most  highly 
esteemed  for  the  table.  The  Turbot  is  of  a  short  and  broad  form, 
andrather  deeper  than  many  of  the  fiat  fishes.  Its  prevailing  colour 
is  brown,  and  the  whole  of  the  coloured  side  is  studded  with  hard 
and  roundish  tubercles ;  the  lateral  line  is  considerably  arched  above 
the  pectoral  fin,  and  thence  runs  straight  to  the  tail.  It  is  called  in 
Scotland  the.Rawn  Fleuk  and  Bannock  Fleuk. 

"  On  the  coasts  of  Durham  and  Yorkshire,"  says  Mr.  Yarrell,  "  a 
considerable  fishery  of  Turbot  is  carried  on  by  the  fishermen  of 
Hartlepool  and  Scarborough  with  long  lines.  ...  A  large  portion  of 
the  Turbot  produced  in  the  English  market  is  taken  on  or  near  the 
various  sand-banks  between  the  long  line  of  our  eastern  shore  and  the 
coast  of  Holland." 

R.  vulgaris,  .Cuv.,  the  Brill,  is  very  similar  to  the  Turbot  in  appear- 
ance, but  inferior  in  flavour ;  it  is  common  in  the  markets,  and  may 
at  once  be  distinguished  by  its  less  broad  form,  the  want  of  the  osseous 
tubercles  on  the  coloured  side  of  the  body,  and  the  colouring,  which 
is  reddish  or  sandy-brown  varied  with  darker  brown,  and  minutely 
spotted  with  white.    It  is  moreover  a  smaller  fish. 

Solea,  Cuv.,  contains  the  Spies,  which  are  distinguished  generally 
by  their  more  elongated  form  and  the  blunt  and  rounded  shape  of  the 
muzzle.  The  eyes,  as  well  as  the  colouring,  are  on  the  right  side ;  the 
teeth  are  small  and  confined  to  that  side  of  the  mouth  which  is  opposed 
to  the  eyes ;  the  dorsal  fin  commences  in  front'  of  the  line  over  the 
eyes,  and  extends,  as  well  as  the  anal,  to  the  tail-fin. 

Cuvier  separates  as  a  sub-genus  from  the  Soles  proper  those  species 
which  have  the  pectoral  fin  on  the  side  with  the  eyes  very  small,  and 
that  on  the' opposite  side  either  rudimentary  or  altogether  wanting. 
They  are  termed  Monochirus. 

S.  vulgaris,  Cuv.,  the  Common  Sole,  inhabits  the  sandy  shore  all 
round  our  coast,  where  it  keeps  to  the  bottom,  and  feeds  upon  small 
testaceous  animals  and  the  fry  of  other  fishes ;  as  they  will  not  readily 
take  bait,  they  are  almost  entirely  caught  by  trawling.  "  Eighty- 
six  thousand  bushels  of  Soles  were  received  at  Billingsgate-market 
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only  within  the  last  twelve  montli.s."  (Yarrcll,  'British  Fishes,' 
vol.  ii.  p.  25.) 

S.  pei/usa,  Tarrell,  the  Lemon  Sole,  is  occasionally  taken  with  tlio 
common  species,  from  which  it  differs  in  being  rather  broader  and  of 
a  yellowish  colour. 

Of  the  sub-genus  MowMrus.  one  species  is  found  on  the  British 
coast,  and  is  known  by  tho  names  Variegated  Sole,  Ked- Hacked 
Flounder,  &c.  (M.  linguatulus).  There  are  moreover  certain  Soles  in 
which  the  pectoral  fins  are  altogether  wanting ;  they  constitute  the 
sub  genus  Achirus  according  to  Lacdpede. 

PLEURO'PTERA,  a  tribe  of  Mammalia  generally  known  ns  Flying 
Lemur  <  (Galeopithecua  of  Pallas ;  Flying  Cats  and  Flying  Foxes  of 


Teeth  of  Goleopilhecw,  one-third  larger  than  nature.    (F.  Cuvier.) 


Lower  jaw  and  teeth  of  Galeopilhecus  Temminckii. 
1,  under  side  of  the  lower  jaw  ;  2,  side  view  of  the  same  ;  3,  the  three  fore- 
most  teeth  on  either  side  of  the  upper  jaw  ;  4,  5,  outer  and  inner  incisors  of  the 
lower  jaw.    C\Vaterhou6c,  *  Zool.  Trans.') 

voyagers).  They  are  generally  arranged  under  the  order  Carnassiers, 
and  some  authors  place  them  in  the  division  Cheiroptera ;  but  they 
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Skull  of  Galcnpil/ieeus  Temminckii. 
a,  seen  from  above  ;  b,  seen  from  belnw.    (Waterhousc,  '  Zool.  Trans.') 


Galeopitliccus  Ttmmiiickii. 


differ  from  the  Bats  inasmuch  as  the  toes  of  their  anterior  extremities, 
which  are  all  furnished  with  sharp  claws,  are  not  more  elongated  than 
those  of  the  hind  feet,  so  that  the  membrane  which  occupies  the 
interval  between  the  extremities  to  the  sides  of  the  tail  can  hardly 
operate  in  executing  more  than  the  functions  of  a  parachute. 
The  dentition,  according  to  Mr.  Waterhouse,  is  as  follows : — 

2  9  O  A  9  9 

Incisors,  ;  Canines,   :  False  Molars,  ~ — - ;  True  Molars, 


Cuvier  states  that  the  Galtopitlicci  live  on  trees  in  the  islands  of 
!  the  Indian  Archipelago,  and  there  pursue  insects,  and  perhaps  birds, 
as  their  prey  :  judging  from  the  detrition  of  the  teeth  with  age,  he 
I  thiuks  that  they  must  also  feed  on  fruits.    They  have  a  very  large 
[  caecum.  In  their  teeth  they  present  many  analogies  to  the  Lemuruhe. 
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Dr.  Gray  makes  the  Oaleopithecidce  the  fourth  family  of  the  Pri-  \ 
mates,  and  places  it  between   the  Zemuridce  and  Vespertilionidw. 
('Outline,  &c.,  in  Ann.  of  Philosophy,*  1825.) 

Three  species  have  been  recorded  :— 1,  Gahopithecus  rufus,  Geoff., 
Audeb.  (Lemur  volavs,  Linn.) ;  2,  G.  variegatus,  Cuv.,  Geoff. ;  3,  G. 
Ternatcnsis,  Geoff.  :  but  the  general  opinion  seems  to  have  been  that 
one  only,  the  Lemur  volans  of  Linnaeus,  had  been  satisfactorily  made 
out.  Mr.  ^Waterhouse  has  however  described  two  species,  of  which 
the  following  are  the  characters  : — 

Q.  Temminckii  measures  about  2  feet  in  total  length,  and  its  skull 
was  2  inches  11 4  lines  in  length.  The  anterior  incisor  of  the  upper 
jaw  is  broad,  and  divided  by  two  notches  into  three  distinct  lobes  ; 
the  next  incisor  on  each  side  has  its  anterior  and  posterior  margins 
notched;  and  the  first  molar  (or  the  tooth  which  occupies  the  situa- 
tion of  the  canine)  has  its  porterior  edge  distinctly  notched.  This 
tooth  is  separated  by  a  narrow  space,  anteriorly  and  posteriorly,  from 
the  second  incisor  in  front  and  the  second  molar  behind ;  the  temporal 
ridges  converge  towards  the  occiput,  near  which  however,  he  observed, 


Sknll  of  Gahopithecus  Philippinensis. 
a,  upper  side  ;  b,  under  side. 


Lower  jaw  and  teeth  of  Gahopithecus  Philippinensis. 
1,  tinder  side  of  the  lower  jaw  ;  2,  side  view  of  the  same ;  3,  the  three  fore- 
most teeth,  upper  jaw ;  4,  5,  outer  and  inner  incisors  of  lower  jaw.  (Water, 
house,  '  Zool.  Trans.') 
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they  are  separated  usually  by  a  Bpace  of  about  four  lines.  This  is 
probably  the  G.  volans  of  authors ;  but  the  identity  cannot  be  said  to 
be  certain. 

G.  Philippinensis  is  described  by  Mr.  Waterhouse  as  being  usually 
about  20  inches  in  length,  and  its  skull  as  measuring  2  inches  7  lines 
in  length.  He  observes  that  this  species  may  be  distinguished  from 
G.  Temminckii  by  the  proportionately  larger  ears  and  the  greater 
length  of  the  hands.  The  skull  is  narrower  in  proportion  to  its  length, 
the  muzzle  as  broader  and  more  obtuse,  and  the  orbit  as  smaller. 
The  temporal  ridges  generally  meet  near  the  occiput,  or  are  separated 
by  a  very  narrow  space.  The  anterior  incisor  of  the  upper  jaw  is 
narrow,  and  has  but  one  notch  ;  the  next  incisor  on  each  side  is  con- 
siderably larger,  longer,  and  stronger  than  in  G.  Temminckii,  and 
differs  moreover  in  having  its  edges  even — the  same  remark  applies 
to  the  first  false  molar.  In  this  species  the  incisors  and  molars  form 
a  continuous  series,  each  tooth  being  in  contact  with  that  which 
precedes  and  that  which  is  behind  it.  The  most  important  difference 
perhaps  which  exists  between  the  two  species  in  question  consists  in 
the  much  larger  size  of  the  molar  teeth  in  the  smaller  skull,  the  five 
posterior  molars  occupying  a  space  of  10  lines  in  length,  whereas  in 
G.  Temminckii,  a  much  larger  animal,  the  same  teeth  only  occupy 
9  lines.    ('Zool.  Proc.,'  1839.) 

PLEURORHYNCHUS  (Phillips),  a  genus  of  fossil  MoUusca. 

PLEUROSIGMA.  [Diatomaceje.] 

PLEUROTOMA,  a  genus  of  MoUusca.  [Sifhonostoma.] 

PLICA.  [IguaniDjE.] 

PLICA'TULA.  [PECTINID.E.] 

PLICIPENNES.  [Neuroptera.] 
PLINTHITE,  a  variety  of  Bole. 

PLOCARIA,  a  genus  of  Plants  belonging  to  the  alliance  Algales, 
the  order  Ceramiacew,  and  the  sub-order  Spjicerococcca;.  One  of  the 
species,  P.  Uclminthocorton,  is  called  Corsican  Moss,  and  has  a,  con- 
siderable reputation  as  a  vermifuge.  It  is  a  native  of  the  Mediter- 
ranean. 

PLOCEINiE,  a  sub-family  of  FringiUidce.  [FringilliDjE.]  The 
genus  Ploceus  (Weavers,  Tisserins  of  the  French)  is  thus  defined  by 
Mr.  Swainson  : — Size  small.  Bill  conic,  but  with  the  culmen  slightly 
bent,  and  the  tip  entire.  Under  mandible  less  thick  than  the  upper. 
Claws  large,  very  long.  Wings  pointed;  but  the  first  quill  remarkably 
short  and  spurious.    It  inhabits  the  Old  World  only. 

The  following  sub-genera  are  thus  defined  by  the  same  observing 
author,  and  are  arranged  under  the  genus  by  him  : — 

Vidua. — Bill  short.  Wings  lengthened,  the  second,  third,  and  two 
following  quills  longest,  and  of  equal  length.  Tail  boat-shaped ; 
males  with  the  two  middle  feathers  excessively  elongated,  generally 
broad  and  convex.  (Sw.) 

The  Whidah- Finches,  Widow-Birds,  as  they  are  familiarly  termed 
by  the  British,  Veuves  of  the  French,  are  among  the  most  remark- 
able of  the  section  of  hard-billed  seed-eating  birds  to  which  they 
belong.  These  African  Buntings  are  favourites  for  the  cage  and  the 
aviary,  where  the  long  drooping  tail-feathers,  not  inelegant,  though 
out  of  all  ordinary  proportion,  that  adorn  the  males  in  the  breeding 
season — for  the  birds  are,  generally,  not  larger  in  the  body  than 
canaries — immediately  attract  the  attention.  The  Latin  generic  name 
and  the  French  and  English  familiar  ones  are  most  probably  derived 
from  the  sombre  hue  which  prevails  in  their  plumage,  suggesting  the 
idea  of  a  widow's  weeds. 

V.  paradisca.  This  is  Emberiza  paradisca,  Linn. ;  Grande  Veuve- 
d' Angola,  of  the  French;  Whidah-Bunting  of  English  ornithologists; 
Widow-Bird  of  the  English  salesmen  and  fanciers. 

The  upper  part  of  the  plumage  is  of  a  faded  or  deep  brownish- 
black;  but  this  colour  becomes  of  a  paler  hue  on  the  wings  and 
lateral  tail-feathers.  The  whole  of  the  head,  the  chin,  and  throat  are 
of  this  faded  black,  which  extends  downwards,  narrowiDg  as  it 
descends,  to  the  middle  of  the  breast.  A  broad  rich  orange-rufous 
collar  proceeds  from  the  upper  part  of  the  back  of  the  neck,  and 
unites  with  a  tinge  of  the  same  colour  on  the  sides  of  the  neck  and 
breast ;  this  last  hue  passes  into  the  pale  buff  of  the  body,  abdomen, 
and  thighs,  but  leaves  the  under  tail-covers  black,  the  colour  of  the 
upper  ones. 

The  tail-feathers  are  black  :  the  four  lateral  ones  on  each  side  are 
slightly  graduated,  each  being  a  fraction  of  an  inch,  sometimes  about 
a  quarter,  longer  than  the  one  above  it.  The  next  two  are  the  long 
vertical  externally  convex  feathers,  so  conspicuous  in  the  male. 
These  in  fine  specimens  measure  a  foot  in  length  from  the  base,  and 
about  three-quarters  of  an  inch  in  width.  The  two  middle  feathers, 
also  placed  in  a  vertical  direction,  have  very  broad  webs  on  their 
basal  half  (about  three  inches),  but  the  remainder  of  the  shaft  becomes 
a  plumeless  hair-like  process  (somewhere  about  three  inches  more). 
Bill  and  feet  black.    Size  about  that  of  a  canary. 

It  is  a  native  of  Senegal  and  South  Africa. 

V.  crythrorhynchus,  Swainson,  the  Red-Billed  Whidah  Finch,  is  ot 
less  size  than  V.  paradisca,  and  is  altogether  an  aberrant  species  of 
this  group.  The  bill  is  shorter,  thicker,  and  broader  at  the  top. 
Of  the  four  middle  greatly  elongated  tail-feathers,  two  are  convex, 
and  two  concave,  so  that  when  all  four  are  closed,  they  form  a  sort 
of  cylinder ;  and,  but  for  their  extremities,  appear  at  first  sight  as 
one.    It  inhabits  Senegal. 
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a,  Widow-Bird  (Vidua  paradisea)  ;  6,  Eed-Billed  Wkidah  Finch  (Vidua 
trythrorhynchus) . 

Next  to  the  sub-genus  Vidua,  in  Mr.  Swainson's  arrangement,  come 
the  following : — 

Euplectes  (Sw.). — Bill  shorter  than  the  head.  Nostrils  round,  partly 
concealed  by  the  frontal  feathers.  Wings  short;  the  second  quill 
shorter  than  the  third  ;  tertials  as  long  as  the  primaries.  Tail  short, 
even,  or  very  slightly  rounded.  Feet  large,  gracile.  Toes  very  long 
and  slender ;  the  lateral  of  equal  length.  Claws  slender,  very  slightly 
curved. 

Ploceus  (Cuv.). — Bill  considerably  lengthened,  as  long  as  the  head. 
Nostrils  almost  naked.  Wings  moderate ;  the  second,  third,  fourth, 
and  fifth  quills  nearly  equal;  tertails  shorter  than  the  primaries. 
Tail  short,  even.  Feet  large,  thick.  Toes  robust ;  the  lateral  equal. 
Claws  strong,  thick,  fully  curved. 

Symplectes  (Sw.). — General  structure  of  Ploceus;  but  the  bill  is 
more  compressed,  the  commissure  curved,  but  neither  sinuated  nor 
toothed.  Wings  short,  rounded ;  the  first  quill  half  as  long  as  tho 
second,  which,  with  the  third,  is  graduated ;  the  next  three  are  nearly 
equal,  and  are  the  longest.  Tail  moderate,  even.  Feet  strong.  The 
middle  toe  abbreviated ;  inner  lateral  toe  shorter  than  the  outer ; 
hinder  toe  long,  equal  to  the  middle  toe. 

A  mad ina  follows  in  Mr.  Swainson's  arrangement,  and  he  speaks  of 
the  genus  Ploceus  thus  defined  as  by  far  the  most  beautiful  of  the 
division  of  Coccothraustimc.    "  It  is,"  says  he,  "  composed  of  the 
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Woavors,  a  name  given  them  on  account  of  that  surprining  skill  with 
which  they  hbrforiW  their  nesto." 

Mr.  iSwainson,  when  treating  of  tho  ncMo  of  birds,  Hays — "There 
is  still  another  sort  of  suspended  nests  mentioned  by  Barrow  ('  Travel* 
in  Africa')  as  fabricated  by  a  specks  of  Lnj.ia,  or  Oror.beak  (probably 
of  tho  modern  genus  Eaplcctu).  It  seems  always  to  build  on  a 
branch  extending  over  a  river  or  pool  of  water.  The  nest  in  shaped 
exactly  like  a  chemist's  retort;  is  suspended  from  the  head  ;  and  the 
shank,  of  eight  or  nine  inches  long,  at  the  bottom  of  which  is  the 
aperture,  almost  touches  the  water.  It  is  made  of  green  gram  curiously 
woven."  Of  this  sort  of  nest  (which  is  very  artfully  wrought),  or 
rather  a  collection  of  them,  a  plate  designed  by  Daniell  is  given  in 
Wood's  'Zoography.' 

It  may  be  considered  certain  that  tho  hive-nests  noticed  by  Barrow 
and  Paterson  are  also  the  work  of  Weaver-Birds.  This  republic  of 
nests,  as  it  has  been  termed,  is  attributed  by  Barrow  to  ■  society  of 
tho  species  termed  Lo.zia  socia  by  Latham,  and  this  bird  is  very  pro- 
perly quoted  by  Mr.  G.  It.  Gray  as  an  example  of  the  genus  Philetcnrui 
of  Smith,  Euplectes  of  Swainson,  and  Ploceus  of  Cuvier.  The  synonyms" 
of  Loxia  socia  given  by  Mr.  G.  R.  Gray  are  P.  Icpidus,  Smith,  and  P 
Palcrsonii,  Less. 


African  Xests. 

The  birds  in  question  are  said  to  construct  their  nests  in  one  clump 
and  under  one  roof  or  cover,  each  nest  having  a  separate  entrance  on 
the  under  side,  but  not  communicating  with  the  nest  next  to  it  from 
within.  A  space  of  ten  feet  in  diameter  is  stated  to  be  sometimes 
reached  by  these  aggregated  sylvan  dwellings  comprising  a  bird-popu- 
lation of  some  hundreds. 

Paterson  thus  describes  the  operations  of  these  social  winged 
citizens  : — "  The  industry  of  these  birds  seems  almost  equal  to  that  of 
the  bee.  Throughout  the  day  they  appear  busily  employed  in  carrying 
a  fine  species  of  grass,  which  is  the  principal  material  they  employ  for 
the  purpose  of  erecting  this  extraordinary  work,  as  well  as  for  addi- 
tions and  repairs.  Though  my  short  stay  in  the  country  was  not 
sufficient  to  satisfy  me  by  ocular  proof  that  they  added  to  their  nests 
as  they  annually  increased  in  their  numbers,  still,  from  the  many 
trees  which  I  have  seen  borne  down  by  the  weight,  and  others  that 
I  have  seen  with  their  boughs  completely  covered  over,  it  would 
appear  that  .this  is  really  the  case.  Wheu  the  tree  that  is  the  support 
of  this  aerial  city  is  obliged  to  give  way  to  the  increase  of  weight,  it  if 
obvious  that  they  are  no  longer  protected,  and  are  under  the  necessity 
of  building  in  other  trees.  One  of  these  deserted  nests  I  had  the 
curiosity  to  break  down,  to  inform  myself  of  the  internal  structure  of 


387 


PLOCEIN.E. 


PLOCEIN.G. 


888 


it,  and  found  it  equally  ingenious  with  that  of  the  external.  There 
are  many  entrances,  each  of  which  forms  a  regular  street,  with  nests 
on  both  sides,  at  about  two  inches'  distance  from  each  other.  The 
grass  with  which  they  build  is  called  the  Boshmau's  Grass,  and  I 
believe  the  seed  of  it  to  be  their  principal  food,  though,  on  examining 
their  nests,  I  fouud  the  wings  and  legs  of  different  insects.  From 
every  appearance,  the  nest  which  I  dissected  had  been  inhabited  for 
many  years,  and  some  parts  were  much  more  complete  than  others. 
This  therefore  I  conceive  to  amount  nearly  to  a  proof  that  the  animals 
added  to  it  at  different  times,  as  they  found  it  necessary,  from  the 
increase  of  their  family,  or  rather  of  the  nation  and  community." 

One  of  these  bird-towns  is  also  figured  in  Mr.  Wood's  '  Zoography,' 
and  we  here  present  a  sketch  of  part  of  the  plate. 


African  Nests. 


Another  Weaver's  nest,  that  of  P.  ictcrocephalus,  S\v.,  brought 
together  with  the  male,  female,  and  eggs,  from  South  Africa  to  Mr.  1 
Swainson,  has  been  described  by  him,  a  representation  of  the  nest  of  : 
which  we  give  in  the  next  column. 

We  subjoin  illustrations  of  some  of  the  more  remarkable  species  of 
this  family. 

Ploceus  spilonotus,  Vigors.  This  is  the  P.  stictonotus  of  Smith  ('  South 
African  Quarterly  Journal '),  and  P.  Jlaviceps  of  Swainson  ('  Birds  of 
West  Africa'). 

Dr.  Smith  states  that  this  Weaver  inhabits  the  districts  bordering 
on  the  south-east  coast  of  Africa,  but  he  had  not  seen  nor  heard  of  its 
having  been  found  to  the  westward  of  Kaffirland.  It  is  rare,  and 
generally  is  seen  on  the  banks  of  rivers.  From  the  trees  that  ovei-- 
hang  the  waters  these  birds  suspend  their  nests  of  a  somewhat  kidney 
form,  composed  of  blades  of  grass  so  closely  interwoven  as  to  form  a 
complete  protection  against  the  weather. 

P.  Capensis,  Smith  (P.  Abyssiniacus,  Cuvier).  Dr.  Smith  states  that 
it  is  diffused  over  the  more  southerly  districts  of  South  Africa,  and 
that  flocks  of  from  ten  to  forty  individuals  are  often  to  be  seen  on  or 
near  the  edges  of  marshes  and  rivers.  From  the  trees  or  shrubs  which 
fringe  these  rivers  they  suspend,  he  says,  their  nests,  five  or  six  of 
which  are  sometimes  attached  to  a  single  branch.  These  nests  are 
somewhat  kidney-shaped,  with  the  entrance  towards  the  upper  end, 
and  directed  downwards.  Dr.  Smith  adds  that  trees  which  overhang 
pools  of  water  are  invariably  preferred,  and  the  twigs  which  approach 
nearest  the  water  are  commonly  best  supplied  with  nests. 

The  head-quarters  of  P.  subaureus  and  P.  ocularius  must  be  looked 
for,  according  to  Dr.  Smith,  to  tho  northward  of  the  Tropic  of  Capri- 


Yellow- Crowned  Weaver  (Pioicus  spilonotus). 


corn;  at  least  the  paucity  of  specimens  to  the  southward  of  it  would, 
in  his  opinion,  warrant  such  an  inference.  During  a  residence  of 
fourteen  years  in  South  Africa,  he  only  met  with  four  specimens  of 
P.  ocularius  and  ten  of  P.  subaureus.  The  specimens  of  P.  subaureus 
procured  by  himself  were  all  killed  in  the  neighbourhood  of  Algoa 
Bay,  and  those  contained  in  the  collections  submitted  to  his  inspection 
were  either  obtained  in  the  same  locality  or  more  to  the  eastward. 

Dr.  Smith  states  that  there  does  not  appear  among  the  individuals 
of  P.  ocularius  any  disposition  to  congregate  ;  at  least  he  rarely  found 
more  than  the  male  and  his  female  associated  together ;  and  these 
were  generally  discovered  in  retired  situations,  well  supplied  with 
trees,  from  a  branch  of  some  of  which  is  suspended  the  nest,  formed 
of  delicate  fibres  of  bark  closely  interwoven,  so  fashioned  as  to  present 
when  complete  the  form  of  a  retort.  The  male  and  female  sit  alter- 
nately upon  the  eggs,  and  while  so  occupied  are  so  devoted  to  thei . 
duty,  that  they  may  with  the  greatest  ease  be  taken  in  the  nest  alivi 
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Philetmrus  lepidus,  Smith.  This  in  tho  Loxia  socio,  of  Latham; 
Plocem  socius  of  Cuvier ;  and  Euplectu  lepidus  of  Swainson. 


Sociable  Weaver-Bird  (PhVttanis  lepidut). 


Nests  of  Sociable  Weaver-Bird. 
Dr.  Smith  states  that  tho  banks  of  the  Orange  River  appear  to  con- 
stitute the  southern  limit  of  the  range  of  this  species,  which  was  only 
obtained  in  great  abundance  in  the  districts  round  Latakoo  far  from 
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wator.  "Tli<!  most  striking  peculiarity,"  addH  Dr.  Smith,  "observed 
in  this  species  is  tbfl  extraordinary  manner  in  which  a  number  of 
individuals  associate,  and  build  their  nests  under  a  common  roof. 
When  a  nestling  place  has  been  selected,  and  tho  operation  of  build- 
ing the  nests  is  to  bo  commenced  ab  initio,  the  community  immedi- 
ately proceed  conjointly  to  construct  tho  general  covering  which 
interests  them  all  ;  that  being  uccompli.-.hud,  each  pair  begins  to  form 
their  own  nest,  which,  like  the  roof,  they  construct  of  coarse  grass  ; 
these  are  placed  side  by  side  against  tho  under  surface  of  the  general 
covering,  and  by  the  time  they  are  all  completed,  the  lower  surface  of 
tho  mass  exhibits  an  appearance  of  an  even  horizontal  surface,  freely 
perforated  by  small  circular  openings.  They  never  use  the  same  nests 
a  second  time,  though  they  continue  for  many  years  attached  to  the 
same  roof.  With  tho  return  of  tho  breeding  season,  fresh  nests  are 
formed  upon  tho  lower  surface  of  those  of  the  preceding  year,  which 
then  form  an  addition  to  the  general  covering.  In  this  manner  they 
proceed  year  after  year,  adding  to  the  mass,  till  at  last  the  weight 
often  becomes  such  as  to  cause  the  destruction  of  its  support :  upon 
which  a  new  building  is  selected.  They  appear  to  prefer  constructing 
these  nests  upon  large  and  lofty  trees,  but  where  such  do  not  occur, 
they  will  even  condescend  to  form  them  upon  tho  leaves  of  the 
Arborescent  Aloe  (Aloe  arborcscem),  as  occasionally  happens  towards 
the  Orange  River.  The  commencement  of  the  roof  ia  firmly  inter- 
woven with  the  branches  of  the  trees  to  which  it  is  intended  to  bo 
suspended ;  and  often  a  great  part  of  a  principal  branch  ia  actually 
included  within  its  substance.  Each  female  lays  from  three  to  four 
eggs,  which  arc  of  a  bluish-white  colour,  and  freely  mottled  towards  the 
large  end  with  small  brown  dots.  When  once  this  species  has  attained 
maturity,  it  never  afterwards  exhibits  any  change  in  re?pect  to  colours. 
The  male  has  no  summer  tints  which  he  throws  aside  in  winter,  as  ia 
the  case  in  Euplecies.  Seeds,  and  occasionally  small  insects,  constitute 
the  food." 

Euplecies  taha.  Dr.  Smith  states  that  this  species  does  not  appear 
to  extoud  south  of  26°,  at  least  he  discovered  no  individuals  before  he 
reached  that  latitude.    They  are  very  destructive  to  gardens. 


Upper  figure,  male  ;  lower  figure,  female.  (Smittu) 
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Plocepasser  mahali  (Agrophilus,  Sw.).  Dr.  Smith  first  saw  this  bird 
upon  a  tree  on  one  of  the  tributaries  of  the  Orange  River.  The  nests 
in  figure  and  texture  had  many  of  the  characters  of  those  of  Ploceus, 
but  resembled  those  of  some  of  the  South  African  Pyrgitas  in  the 
manner  in  which  they  were  armed.  The  walls  of  each  nest  were 
entirely  composed  of  stalks  of  grass,  the  thickest  extremities  of  which 
were  so  placed  as  to  protrude  externally  for  several  inches  beyond  the 
compact  structure  destined  to  contain  the  eggs.  Thus  each  nest 
appeared  armed  with  numerous  projecting  spines,  and  bore  consi- 
derable resemblance  to  the  body  of  a  porcupine  with  its  spines 
partially  erected. 


Plocepassev  mahali.  (Smith.) 


Nests  of  Plocepasser  mahali. 
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Tcxtor  crylhrorhynchus.  This  bird  is  also  a  native  of  South  Africa, 
and  is  found  in  company  with  herds  of  buffaloes,  from  whose  hides  it 
obtains  supplies  of  food. 

"  This  bird,  besides  being  of  service  to  its  huge  associates  by  ridding 
them  of  many  of  the  insects  with  which  their  skins  are  infested, 
also  performs  for  them  another  valuable  service.  On  observing  any 
unusual  appearance  in  the  neighbourhood,  its  attention  is  imme- 
diately directed  to  it ;  and,  if  alarm  is  eventually  excited,  the  bird 
flies  up,  upon  which  all  the  buffaloes  instantly  raise  their  heads,  and 
endeavour  to  discover  the  cause  which  had  led  to  the  sudden  depar- 
ture of  this  sentinel.  If  they  are  successful  in  the  attempt,  and  see 
reason  to  fear  for  their  own  safety,  they  take  to  flight  in  a  body,  and 
are  accompanied  by  the  birds  who  forewarned  them  of  their  danger. 
On  the  herd  again  halting  to  feed,  the  birds  return  to  their  avocation, 
and  pursue  a  course  similar  to  that  just  described,  provided  the  like 
circumstances  recur.  We  never  found  this  bird  attaching  itself  to  any 
quadruped  but  the  buffalo,  nor  did  we  ever  find  the  latter  with  any 
other  attendants,  though  we  found  in  the  country  in  which  both 
exist  two  other  birds  in  the  habit  of  feeding  upon  parasitical  animals, 
namely  Buphaga  Africana  and  B.  erythrorhyncha.  These  restricted 
their  visits  exclusively  to  the  Rhinoceros."  ('  Zoology  of  South  Africa.') 


Texlor  erythrorhynchw'. 


PLO'CEUS.  [Ploceinje.] 

PLOMBGOMME,  a  Mineral  consisting  of  Hydrated  Aluminate  of 
Lead.    It  is  found  in  the  French  department  of  Cotes  du  Nord. 
PLOTUS.  [Pelecanim:.] 
PLOUGHMAN'S  SPIKENARD.  [Inula.] 

PLOVER.  [CHARADRIAD.E.] 

PLOVER-QUAILS.  [Tetraonidje.] 
PLUCK.  [Aspidophorus.] 
PLUM.  [Prunus.] 
PLUMATELLA.  [Polyzoa.] 

PLUMBAGINA'CE^E  a  natural  order  of  Monopetalous  Exogenous 
Plants,  with  a  compound  superior  1-celled  1-seeded  ovary,  the  ovule 
in  which  is  supported  upon  a  long  curved  funiculus,  or  cord.  They 
are  usually  plants  with  a  showy  flower,  herbaceous  or  under-shrubby, 
with  several  styles  or  stigmata,  and  a  powerful  acrid  or  astringent 
quality.  The  principal  genus  of  the  order  is  the  Statice,  whose  many 
species,  under  the  name  of  Sea-Lavenders,  inhabit  the  salt-marsheB  or 
cliffs  of  all  the  temperate  parts  of  Europe.  [Statice.]  The  prevail- 
ing colour  of  the  flowers  is  blue ;  the  instances  of  yellow,  or  any 
other  colour,  being  more  rare.  Garden  Thrift,  Armeria  vulgaris,  a 
plant  frequently  used  for  an  ornamental  bordering  in  flower  gardens, 
is  said  to  possess  powerful  diuretic  qualities  in  its  petals. 

PLUMBAGO.  [Graphite.] 

PLUMBO-CALCITE,  a  Mineral  consisting  of  Calcareous  Spar  with 
Lead.    [Calcareous  Spar.] 
PLUMBO-RESINITE.  [Lead.] 

PLUTONIC,  a  term  applied  to  rocks  of  igneous  origin  and  ancient 

geological  date.  [Geology.] 
PLUVIA'LIS.  [Charadriaile.] 
PLYCTOLOPHI'N^E.  [PsiTTACiDiE.] 
PLYCTO'LOPHUS.  [Psittacidje.] 
PNEUMOBRANCHIATA.  [Malacology.] 
PNEUMODERMON.  [Clioniiwe.] 

PNEUSTOI'DEA,  Fitzinger's  name  for  a  family  of  Saurians,  allied 
to  that  of  the  Chameleons. 

POA  (the  Greek  ir6a,  'grass'),  a  genus  of  Grasses  belonging  to  the 
tribe  Festucinece.  This  tribe  is  characterised  by  very  short  styles, 
protruded  stigmas,  and  the  glumes  shorter  than  the  lowest  flower. 
The  genus  Poa  has  its  glumes  rather  unequal ;  the  outer  palea  with 
3  or  5  nerves,  membranous  below,  scarious  at  the  tip,  compressed, 
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Plumbago  capensis.  [Plumbaginace-e.] 
1,  a  flower  deprived  of  corolla  and  stamens  ;  2,  the  ovary  and  stamens  sur- 
rounding it  j  3,  a  vertical  section  of  the  ovary,  showing  the  peculiar  position  of 
the  ovule. 

keeled,  unarmed  ;  the  styles  terminal.  The  species  of  this  genus  are 
very  numerous,  constituting  the  commonest  weeds  that  follow  the 
migrations  of  mau,  and  generally  containing  a  sufficient  quantity  of 
nutritive  matter  to  render  them  fodder  for  various  animals.  Thirteen 
species  of  this  genus  are  described  by  Babington  as  natives  of  the 
British  Islands.  Of  these  the  most  common  are  the  P.  annua  and 
P.  pratensis.  The  former  is  perhaps  the  commonest  of  British  plants, 
springing  up  on  every  neglected  spot  around  the  habitations  of  man. 
The  latter  is  known  by  the  name  of  the  Smooth-Stalked  Meadow-Grass, 
and  is  found  in  most  pasture  lands.  P.  nemoralis,  the  Wood  Meadow- 
Grass,  is  also  a  common  grass  in  shady  places.  Many  of  the  recent 
genera  of  Grasses  were  formerly  referred  to  the  genus  Poa. 

POCHARD.  [Ducks.] 

POCILLO'PORA.  [MADREPORiEA.] 

PODA'RCIS,  a  genus  of  Lizards. 

PODA'RGUS.  [Goat-Suckers.] 

PO'DICEPS.  [COLYMBID.E.] 
PODICEPSl'N^E.  [COLYMBlD-iE.] 

PODINE'MA,  a  genus  of  Lizards. 

PO'DOA.  [1ULLID.E.] 

PODOCARPUS.  [Conifer.*:.] 
PODOCES.  [CoRviDiE.] 
PO'DOPHIS.  [Scixcid^:.] 

PODOPHTHALMATA,  or  PODOPHTHALMIA.  [Crustacea.] 
PODOPHTHA'LMUS.  [Portunice.] 

PODOPHY'LLACEiE,  a  small  group  of  Polypetalous  Exogenous 
Plants,  by  some  regarded  as  a  distinct  natural  order,  and  by  others 
referred  to  Ranunculacece  as  a  section.  They  would  be  Papaveraceous 
plants  if  they  had  consolidated  carpels ;  but  possessing  no  more  than 
one  carpel,  they  appear  more  refcrrible  to  Ranunculacece,  from  which, 
in  fact,  they  seem  to  differ  in  having  a  solitary  carpel,  which  however 
also  occurs  in  that  order,  although  not  characteristic  of  it.  The  only 
species  referred  to  Podophyllaccw  are  Jcffersonia  and  Podophyllum,  two 
North  American  plants,  with  succulent  acrid  root-stocks,  deeply  lobed 
leaves,  and  white  flowers  hidden  among  them.  They  have  3  or  4 
sepals,  twice  as  many  petals,  indefinite  hypogynous  stamens  with 
linear  or  oval  anthers,  a  thick  sinuous  stigma,  and  the  ovules  arranged 
along  the  central  suture  of  the  solitary  carpel.  Podophyllum  peltatum, 
or  May-Apple,  is  not  uncommon  in  gardens,  whither  it  has  been 
introduced  from  the  United  States,  where  it  is  employed  as  a  safe  and 
active  cathartic 


PflJCILOPODA.  3»» 


2  3 

Podophyllum  peltatum. 
1,  a  flower  ;  2,  a  carpel  j  3,  a  transverse  section  of  the  same  ;  4,  a  vertical 
section  of  a  seed. 

PODOPSIS,  synonymous  with  Spondylus.  [Pectin'id.1:.] 
PODOSTEMA'CE^E,  Podoslemads,  an  obscure  natural  order  of 
tropical  submersed  aquatic  Plants,  witli  minute  incomplete  flowers. 
They  appear  to  have  no  very  obvious  relation  to  any  other  natural 
group,  and  are  little  known  even  to  botanists  except  by  name.  They 
however  are  certainly  Exogens,  and  probably  allied  to  Urticacece  and 
Piperacece.  Endlicher  places  them  among  his  aquatic  class,  consisting 
of  Ceratophyllece,  Callitvichinece,  and  Podostemece,  and  enumerates  seven 
genera. 

PCECILASMA.  [Cirripedia.] 
PQ2CILONITTA,  a  genus  of  Ducks. 

POSCILO'PODA,  M.  Latreille's  name  for  his  sixth  order  of  Crus- 
tacea, and  arranged  by  him  under  his  second  sub-class,  Entomostraca. 
The  following  is  M.  Desmarest's  character  of  the  order  : — 

Head  confounded  with  the  trunk ;  a  shell,  or  the  anterior  of  the 
body  in  the  form  of  a  buckler ;  mouth  in  the  shape  of  a  beak,  or 
composed  of  appendages  which  cannot  be  compared  to  mandibles; 
antennae  short  and  simple  or  null ;  eyes  often  distinct  and  sessile ; 
anterior  feet  terminated  by  one  or  two  hooks,  or  by  claws,  fit  either 
for  walking  or  prehension  ;  the  posterior  feet  destined  for  natation, 
either  composed  of  or  accompanied  by  branchial  laminae,  or  membra- 
nous and  digitated. 

1st  Division. 

Mouth  in  form  of  a  beak ;  antennas  to  the  number  of  four ;  twelve 
feet,  of  which  the  first  two  are  in  the  form  of  acetabula,  or  suckers 
(ventouses).    Family  Argulidce,  Leach. 

Argulus  is  the  only  genus  of  this  division. 

2nd  Division. 

Mouth  in  form  of  a  beak ;  antennae  to  the  number  of  two  only 
Family  Caligidce,  Leach. 

These,  says  M.  Desmarest,  like  the  last,  are  crustaceous  aquatic 
parasites ;  the  greater  part  of  them  are  marine,  adhering  to  the 
branchiae  and  the  axillae  of  fishes,  having  the  antennae  inserted  at  the 
external  angle  of  two  lobes  on  the  anterior  surface  of  their  shell,  and 
the  eyes  most  frequently  not  apparent. 

1st  Subdivision  or  Race. 

Twelve  feet ;  the  six  anterior  terminated  by  hooks  or  unguiculated. 
Extremity  of  the  abdomen  furnished  with  two  bristle-like  appendages 
or  oviferous  tubes,  which  are  cylindrical  and  elongated. 

The  genera  arranged  by  M.  Desmarest  under  this  subdivision  are 
Anthosoma,  Leach  (Caligas,  Latr.,  Lam.,  Risso),  and  Dichel&tium  of 
Hermann  the  younger  and  authors. 
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2nd  Subdivision  or  Race. 

Fourteen  feet ;  the  six  anterior  uuguiculated ;  the  fourth  or  fifth 
pair  bifid  ;  the  sixth  and  seventh  having  the  haunches  and  the  thighs 
very  much  dilated  and  united  by  pairs. 

C'ecrops,  Leach,  is  the  only  genus  placed  by  M.  Desmarest  under 
this  subdivision. 

3rd  Subdivision  or  Race. 
Fourteen  feet;  the  six  anterior  unguieulated  ;  all  the  others  bifid. 
The  genera  arranged  under  this  subdivision  are  Pandarus,  Leach 
{Caligus,  Latr.  and  Lam.),  and  Nogaus,  Leach. 

4th  Subdivision  or  Race. 
Fourteen  feet;  the  six  anterior  uuguiculated;  the  fifth  pair  bifid, 
with  the  last  joints  ciliated  with  hairs. 

Caligus,  Muller  [Caligus],  and  Iiisculus,  Leach,  aro  the  genera 
arranged  under  this  subdi vision. 

3rd  Division. 

Mouth  with  its  aperture  in  the  middle  of  five  pairs  of  feet  or  jaw- 
feet,  terminated  in  pincers,  the  haunches  of  which,  rough  with  points, 
may  Berve  for  mastication  ;  no  antenna) ;  shell  in  the  form  of  a  buckler, 
consisting  of  two  pieces,  and  terminated  by  a  long  sword-shaped  tail ; 
organs  of  respiration  placed  under  the  second  piece  of  the  shell. 
Family  Limulklce,  Leach. 

The  genus Limulus  (Limulus,  Mull.,  Fabr.,  Lat,  Leach;  Monoculus, 
Linn. ;  Xiphosura  and  Xiphotheca,  Grouov. ;  Polyphemus,  Lam. ; 
Cancer,  Clus.)  is  the  only  one  belonging  to  this  division.  [Leun.!Eadje  ; 
Entomostraoa  ;  Limulus.] 

POEPHAGUS.  [Bovine.] 

POGO'NIAS.  [Baubets.] 

POINCIA'NA,  a  genus  of  Plants  belongiug  to  the  natural  order 
Leguminosa;.  P.  aculeata,  or  the  Barbadocs  Flower-Fence,  is  a  tropical 
bush,  about  ten  feet  high,  with  bipinnate  leaves,  obovate  leaflets, 
prickly  branches,  large  terminal  corymbose  masses  of  inflorescence, 
covered  with  showy  yellow  or  red  flowers,  having  singularly  long 
stamens.  It  has  acquired  its  name  from  having  been  used,  on  account 
of  its  prickly  branches,  as  a  material  for  hedges  in  the  West  Indies, 
for  which  however  it  is  ill  adapted,  because  its  branches  are  not  much 
subdivided,  and  are  always  naked  next  the  root.  It  is  among  the 
most  beautiful  of  plants,  and  is  chiefly  on  that  account  cultivated  iu 
the  West  Indies,  to  which  it  was  introduced  from  the  East  Indies, 
where  it  is  common  in  gardens,  flowering  and  seeding  all  the  year 
round.  The  leaves  when  bruised  have  a  smell  of  savin,  and  are  said 
to  have  the  power  of  bringing  on  abortion.  They  are  well  known  to 
be  purgative,  and  to  have  been  used  as  a  substitute  for  fenna. 
According  to  Roxburgh,  the  trunk  of  this  little  tree,  or  large  shrub, 
when  old,  is  constantly  hollow,  and  occupied  by  a  large  red  dark- 
brown  ant.  From  thia  place,  when  disturbed,  the  ants  issue  in 
swarms,  and  inflict  a  severe  and  painful  bite  on  their  disturbers. 

POINTER,  a  variety  of  the  Dog  used  in  shooting,  and  trained  to 
stop  and  point  where  the  game  lies.  This  variety  is  the  C'hiend  Arret 
of  the  French,  and  the  Canis  familiar  is  avicularis  of  Linnaeus. 

The  old  Spanish  Pointer  was  slow  but  very  sure ;  and  after  all, 
where  game  is  plentiful,  there  is  as  much  or  more  to  be  picked  up 
before  one  of  these  heavy  but  staunch  dogs,  now  rarely  to  be  found, 
as  with  the  modern  breed,  in  which  swiftness  is  carried  almost  as  far 
as  it  can  be.  Not  that  some  of  these  thorough-bred  fine-sterned  dogs 
are  not  as  staunch  as  any  pointer  of  the  old  school,  and  there  is 
something  very  delightful  in  their  dashing  style  of  ranging.  A  well- 
bred  modern  English  Pointer,  with  a  strong  cross  of  the  fox-hound, 
has  perhaps  as  much  'travel'  as  can  well  be  got  out  of  four  canine 
legs,  and  on  light  lands  is  of  great  endurance;  whilst  the  true 
descendant  of  the  perfect  Spanish  Pointer  was  rarely  good  for  a  second 
day's  work.  That  the  fine-sterued  modern  pointer  is  staunch,  all  who 
have  seen  high-bred  and  well-broken  dogs  act  will  allow ;  and  it  is 
recorded  of  Pluto  and  Juno,  the  two  beauties  which  are  immortalised 
in  Daniel's  '  Rural  Sports,'  that  they  kept  their  point  while  Gilpin  took 
the  sketch  from  which  the  picture  was  painted,  upwards  of  an  hour 
and  an  quarter.  Steady  enough  this  ;  but  on  the  other  hand,  though 
blood  will  do  much,  these  well-bred  fine-sterned  dogs  have  been 
found  when  tried  on  the  moors  to  be,  though  fast,  not  stout  hunters, 
and  unable  to  stand  work  and  weather  like  some  of  their  rougher 
brethren. 

Those  who  are  interested  in  the  subject  of  dog-breaking  will  find 
it  well  treated  in  Daniel's  '  Rural  Sports,'  '  The  Sportman's  Cabinet,' 
Colonel  Hawker's  well-known  and  excellent  work,  and  more  particu- 
larly in  '  Observations  on  Dog-Breaking,'  by  William  Floyd,  gamekeeper 
to  Sir  John  Sebright,  Bart.,  every  word  of  which  is  worthy  of  the  best 
attention.  There  are  also  many  valuable  hints  in  the  '  Treatise  on 
Shooting,'  by  the  author  of  the  '  Oakleigh  Shooting  Code/  in  '  The 
Rod  and  the  Gun.' 

POISON  FANGS.  [Ophldia.] 

POKE.  [Phytolacca.] 

POLANI'SIA  (from  iroA,  many,  and  &vl<tos,  unequal ;  stamens 
numerous  and  unequal),  a  genus  of  Plants  belonging  to  the  natural 
order  Capparidacece.  It  has  4  spreading  sepals;  4  petals;  a  small 
torus ;  silique  sessile  within  the  calyx,  or  hardly  stipitate,  terminated 
by  a  distinct  style. 

P.  icosandra  has  a  atem  covered  with  viscid  glandular  hairs,  3-5 
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foliolate  leaves,  the  leaflets  obovate,  cuneate,  or  oblong  pubescent, 
scarcely  longer  than  the  petiole;  the  stamens  are  about  10  in  number; 
the  silique  terete  striated,  rough  with  glandular  horns,  sessile  and 
acuminated.  It  is  a  native  of  the  East  Indies,  and  is  used  in  Cochia 
China  as  a  counter-irritant  in  the  same  way  as  linapis  is  in  Europe, 
and  as  a  vesicant.  The  root  is  used  as  a  vermifuge  in  the  United 
States  of  America. 

P.  graveolcns  is  a  plant  beset  with  glandular  hairs ;  it  has  t  rifoliate 
leaves;  elliptical  oblong  leaflets;  from  8  to  12  stamens;  oblong  siliqueo 
narrowed  at  the  base,  gland  ularly  muricated  and  pubescent.  It  ia 
a  native  of  North  America,  and  is  employed  as  a  vermifuge. 

POLAR  BEAR.  [Beak.] 

POLECAT.  [Mustelidjj.] 

POLEMONIA'CF/E,  a  natural  order  of  Mouopetalous  Exogenous 
Plants,  with  a  trifid  stigma,  3-celled  fruit,  and  seeds  attached  to  an 
axile  placenta,  the  embryo  lying  in  the  midst  of  albumen.  They  are 
allied  to  Convolvulacece,  from  which  their  calyx,  estivation,  placenta- 
tion,  seeds,  and  3-celled  fruit  distinguish  them  ;  and  also  to  the  Echial 
alliance,  from  which  their  placeutation,  undivided  capsular,  not  uuca- 
mentaceous  fruit,  and  straight  inflorescence,  equally  disjoin  them. 
They  consist  for  the  most  part  of  gay-flowered  herbaceous  plants, 
natives  chiefly  of  North  America.  The  genera  Cullomia,  Phlox,  Lepto- 
siplion,  Cilia,  and  Polemonium,  are  common  objects  of  cultivation,  on 
account  of  their  beauty ;  as  also  is  Coba:a,  a  climbing  plant  which 
grows  with  great  rapidity,  and  is  much  used  during  the  summer  for 
covering  trellis  work  and  places  which  require  to  be  decorated  with 
foliage  for  a  few  months.  None  of  the  order  are  of  either  economical 
or  medicinal  value. 

POLEMO'NIUM  (UoX^piLviov  of  Dioscorides),  a  genus  of  Plants,  the 
type  of  the  natural  order  Polemoniacex.  It  has  a  campanulate  5-cleft 
calyx,  a  rotate  corolla,  and  a  short  tube  with  a  5-lobed  equal  erect 
limb;  5  equal  stamens  inserted  in  the  throat  of  the  corolla,  with 
filaments  dilated  at  the  base,  bearded  in  a  continuous  ring,  and  nearly 
closing  the  throat,  and  incumbent  anthers ;  a  roundish  capsule  with 
membranous  crustaceous  valves,  covered  with  the  permanent  calyx 
and  many-seeded  cells ;  the  seeds  oblong,  trigonal,  and  filled  with 
albumen  ;  the  radicle  twice  as  long  as  the  cotyledons.  The  speeiea 
are  erect  herbaceous  plants,  with  alternate  unequally-pinnate  leaves ; 
the  flowers  terminal,  bracteated,  arranged  on  panicled  corymbs,  with 
blue  or  white  corollas.  About  12  species  have  been  described,  most 
of  them  being  cultivated  and  known  in  our  gardens  as  Greek 
Valerian. 

P.  cceruleum,  Common  Greek  Valerian,  Jacob's  Ladder,  or  Ladder 
of  Heaven,  has  a  glabrous  stem,  pinnate  leaves,  ovate  lanceolate  acu- 
minated leaflets,  the  segments  of  the  calyx  ovate  or  elliptic,  lanceolate, 
pointed  ;  the  panicle  downy,  glandular.  The  stem  is  one  or  two  feet 
high ;  the  leaves  alternate ;  the  flowers  numerous,  bright  blue  or 
white,  somewhat  drooping.  It  is  a  native  of  Europe  and  America, 
and  is  found  in  Great  Britain,  but  is  a  rare  plant.  A  great  number  of 
varieties  have  been  described.  It  is  a  favourite  plant  iu  our  gardens, 
and  will  grow  in  any  common  garden  soil,  and  may  be  readily  pro- 
pagated by  dividing  the  root  or  by  seed.  Although  deriving  its 
generic  name  from  the  Polemonium  of  Dioscorides,  it  does  not  appear 
to  agree  at  all  with  his  description  of  that  plant,  and  Fraas  refers  it 
to  Hypericum  Olympicum.  Great  virtues  were  attributed  to  the  ancient 
Polemonium,  and  these  were  transferred  to  the  modern  plant ;  but 
neither  the  ancient  nor  modern  plant  possesses  any  active  medical 
properties.  Slight  astriugency  is  the  only  property  possessed  by  any 
of  the  species  of  Polemonium. 

(Fraas,  Synopsis  Plant.  Fiona  Classics ;  Babington,  Manual  of 
British  Botany.) 

POLIA'NTHES,  a  genus  of  Plants  belonging  to  the  natural  order 
Liliacea.  P.  tuberosa,  or  the  Tuberose  (a  corruption  of  Plante  Tube"- 
reuse),  is  a  tuberous-rooted  plant,  highly  prized  for  the  delicious 
fragrance  of  its  flowers,  on  which  account  it  is  cultivated  in  the 
warmer  parts  of  both  the  Old  and  New  World.  Doubts  are  enter- 
tained regarding  its  native  country.  It  appears  to  have  been  first 
seen  in  Europe  by  Clusius,  who  received  it  from  Simon  de  Tovar  as 
an  Indian  plant,  but  whether  from  the  East  or  the  West  is  unknown. 
It  is  extensively  cultivated  in  the  East  Indies,  whence  it  has  been 
supposed  to  be  an  Asiatic  plant ;  but  no  traveller  has  found  it  wild 
there,  and  it  has  no  Sanscrit  name.  It  is  therefore  more  probable 
that  it  is  of  South  American  origin,  for  it  is  equally  common  there  iu 
cultivation ;  and,  as  Sir  James  Smith  has  rightly  observed,  its  con- 
stitution is  more  like  a  Peruvian  plant  than  one  of  Ceylon  or  Java. 
Of  late  years  a  wild  Tuberose  {P.  gracilis)  has  been  found  in  South 
Brazil,  which  is  probably  the  origin  of  the  garden  plant. 

The  Tuberose  is  too  tender  a  plant  to  be  cultivated  iu  England  ia 
the  open  air ;  but  in  the  south  of  Europe  it  finds  a  climate  suitable  to 
it,  and  the  Genoese  supply  the  principal  part  of  the  European  market 
with  tubers  for  forcing.  The  latter  are  imported  into  this  country  by 
the  Italian  oilmen,  who  sell  them,  with  orange-trees,  Narcissus  roots, 
and  similar  products  of  the  south. 

POLISHING  SLATE,  Polir  Schiefer,  a  Mineral,  occurring  massive, 
with  a  slaty  texture.  Its  colour  is  white,  yellowish-white,  or  yellow. 
Brittle.  Opaque.  Specific  gravity  2'59.  It  is  found  near  Bilin  in 
Bohemia,  at  Zwickau  in  Saxony,  and  Auvergne,  and  is  supposed  to  be 
a  volcanic  product.    Its  analysis  by  Bucholz  gives — 
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Silica  83-5 

Alumina   4 '9 

Lime  8 '5 

Oxide  of  Iron  l'fl 

Water  90 

 10(50 

The  silica  is  apparently  derived  from  Diatomaeea,  [DlATOMAOttfl.] 

POLLACK.  [Mbulanods.] 

POLLEN.   [Stamens;  Reproduction.] 

POLLEN.    |  linn.  | 

PO'LLIA  (Gray),  a  genus  of  Mollusca. 
POLLI'CIPES.  [ClHRIPEDIA.] 

POLLONTES  (Do  Montfort),  a  genus  of  Foraminife.ra. 

POLLUX,  a  Mineral  containing  Silica,  Potash,  and  Soda. 

POLYADU'LPHIA,  the  name  given  by  Linnaeus  to  the  eighteenth 
class  of  his  Sexual  System.  It  was  so  named  from  -nuXvs,  many,  and 
i.h(\<p6s,  a  brother,  in  allusion  to  the  stamens  being  collected  into 
several  parcels. 

POLYA'NDRIA,  tho  name  given  by  Linuocus  to  tho  fourteenth 
class  of  his  Sexual  System.  Although  the  name  means  literally  many 
stamens  or  males,  yet  it  is  applied,  in  a  restricted  sense,  to  those  plants 
only  which  have  many  stamens  arising  immediately  from  below  the 
ovary. 

POLYANTHUS,  a  garden  variety  of  tho  Oxlip  Primrose,  with 
brown  flowers,  is  one  cf  those  plants  which  have  from  time  imme- 
morial been  favourites  in  gardens.  It  was  probably  obtained  by  acci- 
dent, and  is  now  propagated  either  by  seeds  or  division  of  its  root. 

POLYANTHUS  NARCISSUS  is  the  Narcissus  Taszetta.  [Narcissus.] 

POLYBASITE.  [SILVER.] 

POLY'BIUS.  [Pobtuhid.e.1 

POLY'BORUS.  [Falconid.e.1 

POLYBR  AC  HIONIA.  [AcALErn^;.] 

POLYBR.VNC1I1  ATA,  M.  De  Blainville's  name  for  his  second  order 
of  Paracephalophora  ifonoica,  consisting  of  the  families  TetraceraCa 
and  Diccrata.  Tho  first  of  these  families  consists  of  tho  genera 
G'aucus,  Laniogmns,  Tergipes,  Cavolina,  and  Eolis  ;  tho  second,  of 
tho  geuera  Scyllaa,  Trilonia,  and  Tetkys.  [Nudibraxchtata.] 

POLYCARPON  (from  iroKv,  many,  and  icdpnos,  a  seed  or  fruit : 
seeds  numerous),  a  genus  of  Plants  belonging  to  the  natural  order 
Paronychiacece.  The  sepals  are  slightly  coherent  at  the  base  ;  the  petals 
5  and  cmarginate ;  the  stamens  3-5 ;  styles  short  and  3  in  number. 
The  fruit  is  a  1 -celled,  3-valved,  and  many-seeded  capsule. 

P.  tctraphyllam  has  triaudrous  leaves,  emarginate  petals,  the  stem- 
leaves  in  fours,  and  the  leaves  on  the  brauches  opposite.  In  young 
plants  the  leaves  are  often  all  opposite.  It  is  a  native  of  the  coasts  of 
the  south-west  of  England,  of  Europe,  and  the  Canary  Islands. 

There  are  two  other  species  of  Polycarpon  :  P.  alsinrfoimm,  an 
inhabitant  of  Europe,  the  Cape  of  Good  Hope,  and  Holland;  and 
P.  pcploidcs,  a  native  of  Sicily  and  France. 

(Babington,  Manual  of  British,  Botany.) 

POLY'CERA.  [Nudibranchiata.] 

PO'LYCHRUS.  [Iguanidje.] 

POLYCOTYLEDONOUS  PLANTS  are  those  which  have  more 
than  two  cotyledons.  Instances  of  this  occur  in  the  Crucifenv,  in 
Lepidium,  and  Schizopctalum;  in  the  Boraginaccce  order,  in  Amsinkia; 
and  especially  in  Coniferous  plants.  All  such  plants  are  referred  to 
the  Dicotyledonous  type.  [Seed.] 

POLYCRASF,  a  mineral  nearly  allied  to  Polymignite. 

POLYDKCTUS,  a  genus  of  Crustacea. 

POLYDONTES  (De  Montfort),  a  genus  of  Helicidm. 

POLYERGUS,  a  genus  of  Formicida'.,  separated  from  Formica  by 
Latreille.  The  type  of  the  genus  is  F.  rufescens,  the  Amazon  Ant. 
The  species  are  destitute  of  stiugs,  and  have  the  antenna;  near  the 
mouth  and  the  mandibles  narrow,  curved,  or  very  much  hooked.  The 
habits  of  the  Amazon  Ant,  P.  rufescens,  are  very  remarkable,  the  neuters 
of  this  species  unite  with  those  of  Formica  sanguinea  in  making 
war  upon  the  neuters  of  other  species  of  Formicidcc,  especially  F. 
cunicularia  and  F.fusca.  The  result  of  the  conquest  is  the  making 
slaves  of  the  latter,  who  are  always  found  doing  the  hard  work  of 
the  colonies  of  their  enslavers.  [Ant.] 

POLYGALA,  a  genus  of  Plants  belonging  to  the  natural  order 
Polygalacea;.  It  has  five  persistent  sepals,  the  ate  large  and  petaloid  ; 
petals  three,  their  claws  all  united  with  the  stameniferous  tube,  the 
lower  ones  carinate  (keel-shaped),  the  two  additional  ones  abortive ; 
Btamens  united  into  a  tube  at  the  base,  which  is  cleft  in  front;  anthers 
opening  by  a  pore ;  ovary  2-celled  ;  ovules  solitary,  pendulous  from  the 
apex  of  the  cell ;  capsule  2,  locular,  loculicidal,  compressed ;  seeds  pen- 
dulous from  the  apex  of  the  cells,  pubescent,  with  a  caruuculate  ariUus 
at  the  hilum ;  albumen  abundant,  fleshy.  The  species  are  shrubs  or  her- 
baceous plants.  The  flowers  arrauged  in  terminal  or  axillary  racemes. 

P.  Senega,  Virginian  Snake-Root,  a  perennial  plant,  native  of 
several  parts  of  North  America,  but  the  best  is  found  in  Virginia, 
having  a  rootstock,  about  the  thickness  of  a  quill,  twisted,  and  gene- 
rally branched,  the  rootlets  being  esteemed  the  most  powerful  part 
in  medicine.  The  leaves  are  alternate,  sessile,  lanceolate,  with  a 
sharpish  point,  smooth,  paler  underneath ;  flowers  white,  in  a  close 
terminal  spike ;  sepals  5  ;  corolla  small,  closed,  having  two  obtuse 
lateral  segments.,  and  a  short  crested  extremity. 


P.  vulgaris,  Milkwort,  a  British  species.  It  Jinn  a  crested  keel; 
flowers  in  a  terminal  raceme;  wing*  of  calyx  obovate,  tuueronato ; 
lateral  bracts  longer  than  pedicels;  lower  leaven  smaller  than  the 
upper.  It  is  found  in  dry  pastures.  calcarca  is  a  second  British 
species. 

P.  rubdla  is  found  in  dry  gravelly  soils  in  many  parts  of  the  United 
States.    It  is  used  in  medicine  as  a  tonic. 

There  are  14  species  of  Polygala  found  on  tho  continent  of  Europe, 
mentioned  in  Wood's  'Tourist's  Flora.' 

1'OLYGALAOK.iE,  Milkworts,  a  natural  order  of  Exogenous 
Plants.  Tho  species  are  herbs  or  shrubs  with  simple  exhtipulate 
leaves ;  tho  pedicels  have  three  bracts,  and  tho  (lowers  are  irregular, 
unsymmetrical,  and  falsely  papilionaceous;  sepals  five,  irregular,  odd 
one  posterior,  two  inner  ones  (wings)  usually  petaloid  ;  petals  more 
or  less  united,  usually  three,  of  which  one  (the  keel)  is  anterior,  larger, 
and  sometimes  crested ;  stamens  six  or  eight,  usually  combined  into 
a  tube,  which  is  split  on  the  upper  side;  anthers  1-celled,  opening  by 
pores ;  ovary  usually  2-celled,  with  a  single  pendulous  anatropal 
ovule  in  each  cell;  style  curved;  capsule  flattened,  with  albuminous 
caruuculate  seeds,  containing  a  straight  embryo.  The  order  is  con- 
sidered by  St.  Hilairo  and  others  as  allied  to  Sapindacece,  and  some 
authors  place  it  near  Leguminosn;  from  which  it  differs  in  its  hypo- 
gynous  stamens,  and  in  the  odd  sepal  being  superior,  and  the  odd  petal 
inferior.  The  plants  are  scattered  all  over  the  globe.  There  are 
about  COO  known  species.  The  genera  are  Salomonia,  Polygala, 
Mundia,  and  Securidaca.  They  are  generally  bitter  and  acrid,  and 
the  roots  yield  a  milky  juice.    (Balfour,  Clnssbook  of  Botany.) 

POLYGAMIA,  a  Linntean  class  of  Plants  in  which  the  species  have 
male  and  hermaphrodite,  or  female  and  hermaphrodite,  or  both  female, 
male,  and  hermaphrodite  flowers  on  the  same  or  different  individuals. 

POLYGASTRICA.  [Infusoria.] 

POLYGONA'CE/E,  Buckwheats,  a  natural  order  cf  Apotalous  Plants 
with  triangular  fruit  and  usually  with  stipules  united  into  a  tube  or 
ochrea,  through  which  the  stem  passes.  Their  fruit  is  composed  of 
three  aspermous  carpellary  leaves  joined  by  their  edges,  and  surround- 
ing a  single  erect  ovule  deriving  its  origin  from  a  central  placenta; 
and  it  proves  the  truth  of  the  modern  theory,  that  in  many  cases 
the  ovules  derive  their  origin  immediately  from  the  centre  of  vege- 
tation, or  the  growing  point,  and  not  from  the  margin  of  carpellary 
leaves.  The  order  consists  of  herbaceous  plants  more  frequently  than 
of  shrubs,  and  a  large  part  of  them  are  mere  weeds ;  as  for  example 
our  docks,  and  wild  polygonums ;  some  however  are  handsome  flowers, 
as  the  P.  orientale,  or  Garden  Persicaria,  and  P.  amplexicaule  [Poly- 
gonum]; others  are  valuable  for  cooking,  as  the  rhubarb,  whose  roots 
also  furnish  the  important  tonic  and  purgative  drug  of  that  name,  and 
in  some  a  great  quantity  of  astringent  matter  is  found,  as  in  the 
Coccoloba  uvifcra,  or  Seaside  Grape  of  Jamaica,  from  which  a  kind 
of  Kino  has  been  prepared.  [Coccoloba.]  A  species  of  Indian  Poly- 
gonum, P.  tinc'orium,  has  recently  been  introduced  into  cultivation  in 
Belgium  as  a  substitute  for  indigo.  The  flour  of  the  seeds  of  P. 
tartaricum,  P.  Fagopyrum,  and  others,  is  made  into  a  bad  kind  of 
bread  in  Lombardy  and  other  countries.  [Polygonum.] 

The  genus  Rheum  also  belongs  to  this  order.  [Rheum.] 

POLY'GONUM  (the  Greek  iroXvyovov,  '  much  productive'),  a  genus 
of  Plants  belouging  to  the  natural  order  Pulygonaccce.  It  has  a  5-parted 
perianth,  from  five  to  eight  stamens,  and  from  two  to  three  styles;  a 
1-seeded  trigonous  or  compressed  nut,  lateral  incurved  embryo,  the 
cotyledons  not  contorted.  This  is  a  very  extensive  genus,  containing 
the  Knotgrasses,  Bistorts,  Persicarias,  and  Buckwheats  of  our  own 
waysides,  fields,  and  gardens.  They  grow  in  almost  any  soil,  some 
being  aquatic,  and  others  flourishing  in  sandy  sterile  tracts. 

P.  Bislorta,  Snake-Weed,  has  a  dense  spike,  ovate-subcordate  leaves, 
the  radical  leaves  with  winged  foot-stalks,  the  stamens  half  as  long 
again  as  the  perianth,  the  nut  triquetrous,  its  faces  ovate,  smooth. 
The  calyx  is  rose-coloured  and  deeply  5-cleft,  obtuse,  and  spreading. 
The  fruit  is  black  and  shining.  This  plant  is  one  of  the  most  power- 
ful vegetable  astringents,  its  root  contains  tannin  and  gallic  acid  in 
abundance  ;  a  decoction  of  it  is  employed  in  gleet  and  leucorrhcea  as 
an  injection,  as  a  gargle  in  sore  throats,  and  as  a  lotion  to  ulcers 
attended  with  excessive  discharge.  Internally  it  has  been  used  com- 
bined with  gentian  in  iutermittents.  It  may  also  be  employed  in 
passive  haemorrhages  and  diarrhoea,  [Bistort,  in  Arts  and  Sc.  Div.] 

P.  amphibium  has  a  dense  ovate  cylindrical  spike,  stalked  ovate- 
oblong  floatiug  leaves,  a  compressed  smooth  shining  nut,  five  stamens, 
and  a  creeping  root.  The  flowers  are  of  a  bright  crimson  colour.  It 
is  a  native  of  England  in  ponds,  ditches,  aud  wet  places.  It  is  a  fine 
showy  plant,  but  o.ne  of  the  most  difficult  to  eradicate  from  lauds 
recovered  from  rivers  or  drained  lakes  and  marshes.  The  subaquatic 
stems  root  at  every  joiut,  and  extend  to  a  surprising  length,  rising 
through  the  soil.  They  bear  some  resemblance  to  sarsaparilla,  and 
according  to  Coste  aud  Willemet  they  are  substituted  for  this  drug 
by  the  herbalists  of  Nancy ;  these  authors  also  report  that  the 
apothecaries  aud  druggists  of  Lorraine  give  it  the  preference. 

P.  hydropipcr,  the  Water-Pepper,  has  drooping  filiform  interrupted 
spikes,  lanceolate  wavy  leaves,  glandular  perianths,  a  large  compressed 
nut,  its  faces  ovate,  acute,  and  of  a  purplish-black  colour.  It  is  a  hot 
acrid  plant,  aud  is  reputed  to  be  a  powerful  diuretic,  but  it  loses  its 
activity  by  drying,  and  therefore  requires  to  be  used  in  a  fresh  state 
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It  dyes  wool  of  a  yellow  colour.    The  seeds,  according  to  Bulliard,  I 
are  used  in  some  of  the  French  provinces  instead  of  pepper.  The 
leaves  are  so  acrid  as  to  act  as  vesicants.    It  is  a  native  of  England  in 
ditches  and  wet  places. 

P.  aviculare  has  from  one  to  three  flowers  together,  axillary  lanceo- 
late  leaves,  or  elliptical  piano  stalked  lanceolate  acute  ochrese,  with  few 
distant  simple  nerves  at  length  by  growth  becoming  torn,  a  triquetrous 
nut  with  raised  points  shorter  than  the  perianth.  Its  numerous  seeds 
supply  abundant  food  for  small  birds ;  they  are  said  to  be  emetic 
and  cathartic.  Thunberg  says  that  in  Japan  a  blue  dye  is  prepared 
from  this  plant. 

There  are  many  other  species  of  Polygonum,  natives  of  Great 
Britain  and  other  parts  of  the  world,  but  too  numerous  for  descrip- 
tion here.  P.  tinctorium  is  cultivated  in  France  and  Flanders  on 
account  of  the  fine  blue  dye  extracted  from  it.  The  seeds  of  P. 
lurbalum  are  used  in  medicine  by  the  Hindoo  practitioners,  and  are 
said  to  ease  the  pain  of  griping  in  the  colic.  The  leaves  of  P.  liispidum 
are  said  by  Humboldt  to  be  substituted  in  South  America  for  tobacco ; 
and  P.  anti-hcemorrkoidale  is  esteemed  in  Brazil  on  account  of  its 
nstriugency  in  baths,  poultices,  &c.  The  juice,  as  well  as  an  infusion  of 
the  ashes  when  burned,  is  employed  by  the  Brazilians  in  the  clarifica- 
tion of  syrup  and  the  condensation  of  sugar. 

P.  Fagopyrum,  the  Buck-Wheat,  is  now  referred  to  Fagopyrum 
csculentum.  [Faqottrcm.] 

(Lindley,  Vegetable  Kingdom  ;  Babington,  Manual  of  British  Botany  ; 
Burnett,  Outlines  (if  Botany  ;  Lindley,  Flora  Medica.) 

POLY'GONUM  (Schumacher),  a  genus  of  Mollusca. 

POLYGYRIA,  a  genus  of  lldicidec. 

POLYHALITE.  [Magnesia.] 

POLYHYDRITE.  [Ihon.] 

POLY'LEPAS.  [Cirripedia.] 

POLYLITE,  a  form  of  Augite.  allied  to  Hedenbcrgitc.  [Augite.] 
POLYMIGN1TE,  a  Mineral,  consisting  of  Titauiate  of  Iron,  Zircon, 

&c.    It  occurs  crystallised.    Primary  form  a  right  rhombic  prism. 

Fracture  couchoidal.    Hardness,  scratches  phosphate  of  lime,  and  is 

scratched  by  felspar.   Colour  black.    Lustre  nearly  metallic.  Opaque. 

Specific  gravity  4-806.     Before  the  blow-pipe  infusible;  acted  upon 


by  sulphuric  acid,  when  reduced  to  fine  powder.  It  is  found  in 
imbedded  crystals  at  Frederiksvarn  in  Norway.  The  following  ia  the 
analysis  by  Berzelius  : — 

Titanic  Acid  49  3 

Oxide  of.Iron  12  2 

Oxide  of  Cerium  5  0 

Oxide  of  Mangauese  2"7 

Zirconia  14*4 

Yttria  11-5 

Lime  4 '2 

Magnesia,  Potash,  Silica,  and  Oxide  of  Tin    .  traces 

■  99-3 


POLYNE'MUS,  a  genus  of  Fishes,  placed  by  Cuvier  in  his  third 
division  of  the  Percidce,  the  species  of  which  are  distinguished  by  the 
ventral  fins  being  inserted  farther  back  than  the  pectorals.  These 
fishes  are  further  distinguished  by  having  several  long  filaments 
beneath  the  pectoral  fin ;  these  are,  in  fact,  free  rays  of  that  fin  :  their 
teeth  are  minute  and  dense  as  the  pile  on  velvet,  or  recurved  like  the 
teeth  in  a  carding-machine ;  they  are  found  on  both  jaws,  as  well  as 
on  the  vomer  and  palate.  The  general  form  of  the  body  of  the  Poly- 
nemi  somewhat  resembles  that  of  the  perch ;  the  muzzle  projects  over 
the  mouth ;  the  eyes  are  rather  large  and  placed  very  forward  ;  the 
dorsal  fins  are  short  and  widely  separated,  and  the  caudal  fin  is  large, 
and  more  or  less  forked.  The  scales  extend  on  the  fins,  as  in  many  of 
the  Scimnidcc,  which  these  fishes  appear  to  approach  in  some  other 
characters. 

Considerable  interest  is  attached  to  the  Polynemi  on  account  of 
their  yielding  isinglass.  This  fact  was  first  made  known  by  Dr.  Cantor, 
who  found  that  several  species  of  Polyncmus  might  be  used  for 
obtaining  isinglass. 

"  The  species  best  known,"  says  Dr.  Cantor,  in  a  communication  to 
the  Zoological  Society,  "  is  the  Polynemus  Risua  of  Hamilton  {P.  longi- 
filis,  Cuvier ;  the  Tupsee,  or  Mango  Fish,  of  the  Anglo-Indians)  :  this 
inhabits  the  Bay  of  Bengal  and  the  Eestuaries  of  the  Ganges,  but  enters 
the  mouths  of  the  rivers  even  higher  up  than  Calcutta  during  the 
breeding  season  (April  and  May),  when  the  fish  is  considered  in  its 
highest  perfection,  and  is  generally  sought  as  a  great  delicacy.  This 
species  is  the  smallest,  for  its  length  seldom  exceeds  eight  or  nine 
inches,  and  one  inch  and  a  half  or  two  inches  in  depth."  It  is  remark- 
able for  the  great  length  of  filaments,  or  free  rays,  of  the  pectoral  fins, 
these  being  about  twice  the  length  of  the  body,  and  seven  in  number 
on  each  side.  P.  aureus  and  P.  Topsui  of  Hamilton,  Dr.  Cantor  states, 
are  closely  allied  to  this  species.  "Polynemus  Sele,  Hamilton  (P.  plebeius, 
Broussonuais ;  P.lineatus,  Lacdpede),  is  the  Suleah  Fish  first  mentioned 
in  Parbury's  '  Oriental  Herald,'  as  yielding  isinglass.  This  species,  as 
well  as  another  closely  allied  to  P.  quadrifilis,  Cuvier,  which  I  have 
dissected,  figured,  and  described,  under  the  name  of  P.  Salliah  (Sac- 
colih),  appears  to  be  equally  plentiful,  in  shoals,  all  the  year  round,  in 
the  x-stuaries  of  the  Ganges,  and  is  appreciated  by  Europeans  for  its 
excellent  flavour  :  both  species  attain  a  size  from  three  to  four  feet  in 
length,  and  eight  to  ten  inches  in  depth."  Cantor.) 


Besides  these  species  found  on  the  coast  of  the  mainland,  two  other 
species  of  Polynemus,  P.  hcxanemus  and  P.  lieptadactylus,  have  been 
discovered  off  the  coast  of  Java.  On  the  coast  of  Africa  and  in  the 
West  Indies,  certain  species  of  the  present  genus  are  found.  One  of 
the  African  species  is  confounded  by  Cuvier  with  the  Indian  P.  longi- 
filis,  and  the  mistake  has  been  rectified  by  Mr.  Bennett.  It  appears 
that  this  species  (which  is  in  all  probability  the  Pcntamenus  of  Artedi, 
on  which  Linnaius  established  his  P.  quinquarius)  differs  from  the 
Mango  Fish  of  India  in  the  number  of  free  rays  to  the  pectoral  fins,  the 
latter  having  seven  rays,  and  the  African  species  only  five.  Messrs. 
Cuvier  and  Valenciennes,  not  having  found  any  species  of  Polynemus 
with  bo  few  as  five  free  rays,  and  those  longer  than  the  body,  imagined 
that  the  P.  quinquarius  was  founded  on  a  mutilated  specimen.  Several 
individuals  however  having  this  character  being  discovered  by  Captain 
Belcher,  R.N.,  during  his  survey  of  a  part  of  the  Atlantic  coast  of 
North  Africa,  Mr.  Bennett  proposed  to  name  the  species  after  Artedi. 


Polynemus  Artedii. 


The  second  African  species  belongs  to  that  section  in  which  the 
free  rays  of  the  pectoral  fins  are  short,  and  has  received  the  name  of 

Polynemus  quadrifilis. 


Polynemus  quadrifilis.    (Cuv.  et  Yal.) 

In  the  American  Polynemus  (P.  Americanus)  there  are  seven  free 
rays  to  the  pectoral  fin,  and  these  scarcely  reach  the  tip  of  the  ventral 
fins  :  it  is  about  one  foot  in  length,  of  a  silvery  colour ;  the  pectoral 
fins  are  almost  black,  and  the  other  fins  are  spotted  with  black. 

POLYODONTA  ('  many-toothed'  tribe),  a  name  applied  by  Lamarck 
and  M.  De  Blainville  to  the  Areacea  [Arcade]  of  the  former,  the 
Ark-Shells,  &c,  of  collectors,  comprehends  the  forms  collected  by 
Linnaeus,  in  his  '  Systema  Naturee,'  under  the  genus  Area,  and  those 
designated  by  more  modern  zoologists  as  the  genera  Area,  Cucullcea, 
Pecluncidus,  and  Nucula. 

Lamarck's  Areacea  constitute  a  part  of  his  Conchiferes  Tdnuipedes, 
and  are  arranged  by  him  between  the  Cardiace'es  and  the  Trigones. 

De  Blainville  places  his  family  Polyodonta  or  Arcace"s  between  the 
Mytilacea  and  Submytilacea. 

Lamarck  thus  defines  the  family  : — 

"  Cardinal  teeth  small,  numerous,  entering,  and  disposed  in  each 
valve  in  either  a  straight,  a  curved,  or  a  broken  line." 

M.  Rang  makes  the  Arcadce  consist  of  the  genera  Cucidlcea,  Area, 
Pectunculus,  Nucula,  and  Trigonia,  and  gives  the  following  as  the 
character  of  the  family : — Animal  having  the  mantle  entirely  open 
throughout  its  circumference,  excepting  towards  the  back,  without 
tubes  or  any  particular  aperture?,  and  partially  adherent ;  sometimes 
prolonged  backwards;  the  foot  always  very  considerable.  Shell 


generally  thick,  regular,  equivalve,  inequilateral,  with  a  similar  hingo 
in  each  valve  always  formed  of  Horial  tootli,  which  aro  often  lamollar, 
litting  into  each  other,  straight  or  oblique;  muscular  impressions 
nearly  always  united  by  a  pallia]  impression,  which  is  vory  narrow, 
and  parallel  to  the  border  of  tho  shell. 

Cucullcea  (Lam.). — Animal  vory  thick,  having  tho  mantlo  a  littlo 
prolonged  backwards,  and  bordered  liy  an  irregular  row  of  tentacular 
filaments;  labial  appendages  small  and  triangular;  foot  large,  pedun- 
culated, compressed,  and  slit  longitudinally.  Shell  thick,  navicular, 
equivalve,  inequilateral,  veutricose,  with  distant  umbones ;  hingo 
linear,  straight,  formed  of  small  transverse  teeth  for  tho  greatest  part 
of  its  length,  and  of  many  other  tooth  or  longitudinal  ribs;  ligament 
entirely  external ;  anterior  muscular  impression  forming  a  projection 
with  an  angular  or  aurieulato  border.  (Hang.) 

There  is  only  one  recent  species  of  Cucullcea. 

This  species  is  the  Area  concamerata  of  Martini,  A.  Cucullus  of 
Ouieliu,  A.  cucullata  of  Chemnitz,  and  Cucullcea  auriculifera  of 
Lamarck,  undor  which  last  name  it  ia  generally  known ;  but,  as  M. 
Deshayes  well  remarks,  Martini's  name  has  the  priority,  and  it  ought 
to  be  that  by  which  the  species  should  bo  designated. 

The  shape  of  the  shell,  which  ia  of  fair  size,  will  be  seen  better  from 
the  subjoined  cut  than  from  verbal  description.  Tho  longitudinal 
striae  are  more  marked  than  the  transverse  stria).  Tho  colour  ia  rather 
a  deep  cinnamon-brown  externally,  and  internally  on  the  anterior 
part  brown  tinged  with  violet.  It  is  a  native  of  tho  Indian  Ocean  ; 
eandy  bottoms. 


Oucullaa  auriculifera. 


There  are  about  100  species  of  Cucullcea  fossil,  chiefly  Silurian. 

Area  (Linn.). — Animal  more  or  less  thick,  generally  rather  elon- 
gated; mantle  prolonging  itself  slightly  backwards,  and  with  a  row 
of  tentacular  filaments  on  its  borders ;  labial  appendages  very  small 
and  slender;  foot  pedunculated,  compressed,  and  slit  throughout  its 
length. 

Shell  navicular,  rather  thick,  equivalve,  inequilateral,  elongated,  more 
or  less  oblique ;  umbones  distant  and  often  a  little  recurved  forwards ; 
hinge  linear,  straight,  furnished  throughout  its  length  with  a  numerous 
row  of  small  teeth  or  transverse  laminae,  which  are  equal  and  intrant ; 
ligament  entirely  external. 

M.  Rang,  who  gives  the  above  as  the  characters  of  Area,  remarks  that 
the  species  sometimes  adhere  by  their  foot,  and  more  frequently  by 
means  of  a  byssus. 

M.  De  Blainville  divides  the  Area  into  the  following  subdivisions  : — 

A.  (Les  Navicules). — Navicular  species;  the  hinge  completely  straight ; 
the  foot  tendinous  and  adherent.  (Byssoarca,  Sw.)  [Byssoarca.]  Ex. 
Area  Noce. 

B.  (Les  Bistournees ;  Genus  Trisis,  Oken.)    Ex.  A.  lorluosa. 

C.  (Genus  Cucullcea,  Lam.) — Navicular  species  ;  the  hinge  completely 
straight ;  the  terminal  teeth  much  longer  and  more  oblique  than  the 
others.    Ex.  Cucullcea  auriculifera,  Lam. 
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D,  Species  with  a  straight  hingo  not  notched  or  not  gaping  inferiorly. 
Ex.  A.  barbata. 

K  (Los  RhomboidcH.)— Species  well  closed,  of  less  elongated  form 
more  pectinoid,  and  with  ■  straight  hingo.    Ex.  A.  rhombca. 

P.  Oval  species,  elongated  or  a  littlo  arched  longitudinally,  slightly 
gaping  inforiorly,  with  the  umbones  at  a  little  distance  from  each 
other,  tho  ligament  nearly  internal,  and  tho  dental  line  a  little  bent. 
Ex.  A.  mytiloidca. 

The  number  of  recent  species  recorded  by  M.  Deshayes,  in  his 
Tables,  is  43.    Woodward  gives  130  species. 

Tho  following  descriptions  and  cuts  will  give  some  idea  of  the  dif- 
ference of  form  assumed  by  tho  shells  of  this  genus : — 

A.  Noce.  Shell  oblong,  striated;  apex  emarginate;  umbones  very 
remote,  incurved;  margin  gaping.  It  inhabits  tho  Atlantic  Ocean  and 
seas  of  Europe. 


Area  Xoce. 


a,  valves  closed,  with  the  umbones  and  area  of  the  hinge  towards  the  spec 
tator  ;  b,  valves  closed,  with  the  ventral  or  inferior  aspect,  showing  the  margin, 
opposite  to  the  speotator  ;  c,  internal  view  of  one  of  the  valves. 

A.  tortuosa  (Genua  Trisis,  Oken).  Shell  twisted,  parallelopiped, 
striated ;  valves  obliquely  carinated ;  umbones  small,  recurved.  It 
inhabits  the  Indian  Ocean. 

A.  antiquata.  Shell  transverse,  obliquely  cordate,  ventricose,  many- 
ribbed  ;  tho  ribs  transversely  striated  and  blunt ;  the  posterior  ribs 
bifid.    Colour  white. 

Lamarck  gives  the  Indian  Ocean,  the  coasts  of  Africa,  and  the 
Mediterranean,  as  the  localities  of  this  species,  of  which  M.  Deshayes, 
in  the  last  edition  of  the  '  Animaux  sans  Vertcbres,'  says  that  he  is 
oonvinced  that  since  the  time  of  Linnaeus  two  species  at  least  have 
been  confounded  under  the  denomination  of  A.  antiquata,  although 
they  are  easily  distinguished ;  the  one,  more  transverse,  has  the  car- 
dinal surface  always  furrowed  into  lozenge  shapes  when  the  valves  are 
united ;  the  other  having  a  thicker  shell,  the  ribs  flatter,  wider,  and 
striated,  but  never  with  furrows  on  the  cardinal  surface.  This  last, 
being  the  most  common  and  most  anciently  known,  should,  in  his 
opinion,  retain  the  name  of  A.  antiquata,  and  he  cites  the  following 
figures  of  the  shell : — '  Gualt.  Test.,'  pL  S7,  f.  C. ;  Chemn.,  '  Couch.,' 
t.  vii.  pi.  55,  f.  548  ;  '  Encyclop.,'  pi.  306,  f.  2 ;  Gronov.,  1  Zooph.,' 
pi.  IS,  f.  13.  M.  Deshayes  further  remarks,  that  the  shell  figured  by 
Poli  and  cited  by  Lamarck  in  the  synonymy  constitutes  a  species  dis- 
tinct from  the  two  others.  He  adds  that  this,  which  inhabits  the 
Mediterranean,  is  the  living  analogue  of  A.  diluvii.  Neither,  in  his 
opinion,  is  the  A.  antiquata  of  Brocchi  a  true  A.  antiquata,  but  the 
A.  diluvii,  the  fossil  analogue  of  the  species  figured  by  Poli. 

The  Arcce  have  hitherto  been  found  on  bottoms  of  sandy  mud  and 
dirt,  at  depths  varying  from  the  surface  to  seventeen  fathoms.  Some 
of  the  species  are  moored  to  stones,  corals,  &c. 
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Area  tortuosa. 

a,  internal  view  of  a  valve  ;  6,  valves  closed,  the  ventral  or  inferior  margin 
towards  the  spectator ;  c,  external  view  of  a  valve. 


Area  antiquata, 

a,  valves  closed,  inferior  or  ventral  margin  towards  the  spectator. 

Pectunculus,  Lam. — Animal  rounded,  more  or  less  thick,  with  no 
tentacular  filaments  on  the  border  of  its  mantle ;  labial  appendages 
very  narrow ;  foot  large,  compressed,  and  slit  longitudinally. 

Shell  lenticular,  thick,  solid,  equivalve,  subequilateral,  entirely 


closed ;  umbones  rather  small,  and  more  or  less  distant ;  hinge  formed 
of  a  curvilinear  row  of  small  narrow,  rather  numerous,  intrant  teeth, 
which  are  often  incomplete  under  the  umbones ;  ligament  external. 
(Rang.) 

The  Peclunculi  live  on  sandy  or  muddy  bottoms,  and  have  been 
found  at  depths  ranging  from  5  to  17  fathoms.  They  move  by  means 
of  the  foot,  which  the  animal  uses  to  propel  itself. 

The  number  of  living  species  stated  in  the  Tables  of  M.  Deshayes 
is  19.    Woodward  gives  50. 

P.  pilosus.  Shell  orbiculatc ;  ovate,  tumid,  marked  with  decussate 
stria; ;  umbones  oblique ;  epidermis  brown,  hairy.  It  inhabits  the 
Mediterranean  and  the  Atlantic  Ocean.  (Lam.) 


Fectunculus  pilosus. 


There  are  about  200  fossil  species  of  the  genus  Area.  They  are 
found  in  the  Lower  Silurian  Rocks. 

Nucula  (Lam.). — Animal  rather  thick,  subtriquetrous,  having  the 
mantle  open  only  in  its  inferior  moiety,  with  entire  borders,  denti- 
culated throughout  the  length  of  the  back,  without  posterior  prolonga- 
tions ;  anterior  buccal  appendages  rather  long,  pointed,  stiff,  applied 
one  against  the  other,  like  a  kind  of  jaws,  the  posterior  ones  equally 
stiff  and  vertical ;  foot  very  large,  delicate  at  its  root,  enlarged  into  a 
great  oval  disc,  the  borders  of  which  are  furnished  with  tentacular 
digitations. 

Shell  rather  thick,  sometimes  nacreous,  subtriquetrous,  equivalve, 
inequilateral ;  umbones  contiguous,  and  curved  forwards ;  hinge 
formed  on  each  valve  of  a  numerous  row  of  small  pointed  teeth, 
disposed  in  a  line  broken  under  the  umbo  ;  ligament  in  great  part 
internal,  short,  and  inserted  in  a  small  oblique  fosset  in  each  valve. 
(Rang.) 

The  species  have  been  found  on  bottoms  of  sandy  mud  and  sand, 
both  in  aestuaries  and  the  open  sea,  at  depths  varying  from  the  surface 
to  60  fathoms.  According  to  Mr.  Cuming,  the  same  species  vary 
much  as  to  the  depths  at  which  they  live ;  for  he  found  N.  cuneata 
from  14  to  45  fathoms;  iV.  obliqua  from  14  to  60  fathoms;  and 
N.  Pisum  from  17  to  45  fathoms. 


a  ,c 


Animal  of  Nucula  Australis. 
I.  a  a,  mantle;  b,  foot;  c,  branehia ;  e  e,  adductor  muscles.    2,  Outline  of 
shell,  with  the  foot  of  the  animal  projecting. 

M.  De  Blainville  divides  the  Nuculce  into  two  sections  :— 

A.  Species  with  the  border  entire.    Ex.  N.  rostraia. 

B.  Species  with  the  border  crenulated.    Ex.  N.  margarilacea. 

The  number  of  recent  species  is  70.  They  are  found  in  the  seas  of 
the  United  States,  Norway,  the  Cape  of  Good  Hope,  Japan,  Sitta,  and 
Chili.    The  number  of  fossil  species  is  about  100. 
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The  following  descriptions  and  cuts  will  givo  somo  idoa  of  tho 
forms  of  this  genus. 

N.  rostrala.  Shell  transverse,  oblong,  rather  convox,  thin,trau8Voroly 
striated  ;  anterior  side  longest,  attenuated  and  rostrated. 


Nucula  rostra  la. 

N.  margaritacca.  Shell  obliquely  ovate,  trigonal,  rathor  smooth ; 
cardinal  teeth  straight,  acute  ;  margin  crenulated. 


Nucula  margaritacca. 

1,  Interior  of  Valve,  showing  the  teeth  on  each  aide  of  the  hinge,  and  the  car- 
tilaginous pit  in  the  centre.  2,  Exterior  of  Valve.  3,  View  of  tho  Teeth,  the 
dorsal  margin  of  the  shell  being  towards  the  observer,  enlarged.  4,  Valves 
closed,  showing  the  umbones. 

Trigonia  is  most  frequently  referred  to  the  family  Trigonidce. 
[TmaoNiD/E.] 
POLYPES.  [Polipifera.] 
POLYPHY'LLIA.  [Madrefhyllicea.] 

POLYPHYSA  (Lamouroux),  a  little-known  genus  of  Corallines. 
POLYPIARIA.  [Polypifera.] 

POLYPIFERA,  POLYPIARIA,  or  POLYPI,  an  order  of  Radiate 
Animals,  thus  characterised  by  M.  Milne-Edwards  : — Animals  organised 
for  a  sedentary  mode  of  life,  having  no  locomotive  organs,  and  being 
provided  with  a  circle  of  retractile  tentacular  around  the  mouth,  and  a 
central  gastric  cavity,  not  communicating  with  an  anus,  and  containing 
the  reproductive  organs  when  these  exist,  in  general  fissiparous,  or 
multiplying  by  buds  as  well  as  by  ovules. 

Our  knowledge  of  the  forms  and  functions  of  this  group  of  animals 
is  comparatively  recent.  The  discoveries  of  Trombley  regarding  the 
structure  and  animal  functions  of  the  Phytoid  Hydrce,  and  Plwmatcilce 
of  fresh-water,  opened  a  new  field  of  research  into  the  nature  and 
relations  of  many  neglected  forms  of  life,  and  gave  occasion  for  much 
correct  inference  and  baseless  conjecture.  [Hydra.]  Borrowing  from 
Aristotle  and  Pliny  the  term  '  Polypus,'  by  them  applied  to  a  cepha- 
lopod,  the  systematic  naturalists  who  followed  Linnaeus  collected  under 
this  title  many  really  animalised  masses  in  the  form  of  plants,  and 
after  abundant  examinations  by  Ellis  and  others  of  the  membranous, 
horny,  or  stony  '  fulcra,'  bases  or  axes,  which  remain  after  desiccation 
or  decay  of  the  softer  parts,  generally  agreed  in  opinion  that  to  all 
these  plant-like  bodies  were  associated  active  living  animals  like  the 
Hydrce  described  by  Trembley. 

As  in  a  tree  the  flowering  and  reproductive  organs  manifest  more 
active  and  varied  functions  than  the  general  mass  of  bark  and  wood 
which  serves  to  unite  them  in  one  common  life,  so  in  these  Zoophyta 
the  little  Polypi  expanding  from  their  cells  for  food,  light,  or  aeration, 
and  shrinking  back  upon  the  agitation  of  the  water,  or  withdrawal  of 
the  light,  seemed  like  so  many  animal  flowers,  which  might  be  studied 
apart  from  the  Polypiaria  which  they  adorned.  They  were  in  fact 
studied  apart,  and  unfortunately  attention  was  more  directed  to  the 
wonderful  permanent  fabric,  or  Polypidom,  as  Lamouroux  calls  it, 
than  to  the  Polypi  themselves.  Hence  the  imperfection  of  all  the 
schemes  of  classification  for  this  portion  of  the  Zoophytic  division  of 
the  animal  kingdom,  and  many  of  the  erroneous  generalisations  and 
hypotheses  regarding  the  lower  forms  of  animal  life.  There  was 
besides  a  real  impediment  in  the  way  of  accurate  and  satisfactory 
observation  of  these  minute  parts  of  creation  in  the  imperfection  of 
microscopes. 

Lamarck  was  the  first  who  attempted  to  classify  these  creatures  in 
the  following  way  : — 

Polypi  Ciliati,  as  many  of  the  Rotiferous  Infusoria. 
Polypi  Denudati,  as  the  Hydra. 

Polypi  Vaginati,  as  the  compound  Serhdariae,  Corals,  &c. 
Polypi  Tubifcri,  as  the  Lobularia  and  its  allies. 
Polypi  Natantes,  as  the  Pcnnatularicc. 

The  Actinia,  thus  expressly  excluded  from  the  class  of  Polypi,  are 
very  closely  related  to  them. 

Dr.  Johnston,  in  his  'British  Zoophytes,' gives  the  following  classifi- 
cation of  these  animals  : — 

Sub-Class  1.  Radiated  Zoophyta. — Body  contractile  in  every  part, 
symmetrical ;  alimentary  canal  with  one  opening ;  gemmiparous  and 
oviparous. 

Order  1.  Hydroida. — Polypes  compound;  mouth  with  filiform 
simple  tentacula ;  stomach  excavated  in  the  cellular  substance  of  the 
body  ;  no  distinct  muscular  apparatus;  the  body  contractile  in  all  its 
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parts;  gemmiparous  externally.  Polypidom  (if  existing)  external  to 
the  polypes.    (I/ydra,  Scrlutaria,  &c.    Nudibrachiata  of  Farre.) 

Order  2.  Asteroida. — Polypes  compound ;  mouth  encircled  with 
eight  friugod  tentacula;  geinmiparous  internally;  stomach  membra- 
nous.   Polypidom  an  internal  axis.    (Oorgoniu,  Ac.) 

Order  3.  Hdianlhoida.  —  Polypes  single;  mouth  encircled  by  tubu- 
lous  (aquiferous  1)  tentacula;  stomach  membranous,  plaited;  oviparous 
by  internal  ovaria.    (Actinia,  Sec.)  [Actiniad*.] 

Sub-Class  2.  Molluscan  Zoophyta  (l'oly:oa  of  Thompson;  Cilia- 
brachiata  of  Farro ;  Bryozoa  of  Ehrenberg). — Po'ly  not  contractile, 
symmetrical;  mouth  and  anus  soparato;  gommiparouH  and  oviparous. 

Order  4.  Atcidioida. — Polypes  aggregated  j  tho  mouth  encircled 
with  filiform  ciliated  tentacula;  stomach  distinct,  intestine  recurved 
to  an  anus  near  tho  mouth ;  ova  internal.    (Cellaria,  &c.) 

In  this  work  tho  last  sub-class  of  Dr.  Johnston  iB  treated  of  in  a 
separate  article,  Polyzoa,  which  has  been  written  by  Mr.  Busk,  who 
has  subjected  this  order  of  animals  to  a  thorough  examination,  tho 
results  of  which  have  been  given  in  his  beautifully  illustrated  '  Cata- 
logue of  the  Polyzoa,'  in  the  collection  of  the  British  Museum. 

In  the  present  article  we  propose  to  give  a  synopsis  of  tho  families 
and  the  names  of  the  genera  of  tho  Polypi,  drawn  up  principally  from 
M.  Milne-Edwards's  '  Introduction  to  the  British  Fossil  Corals/  pub- 
lished by  tho  Palicontographical  Society. 

Sub-Class  I.  Corallaria. 
Polypi  possessing  distinct  internal  reproductive  organs,  and  having 
tho  gastric  or  visceral  cavity  surrounded  by  vertical  radiating  mem* 
branaceous  lamellae. 

Order  1.  Zoantiiaria. 
Polypi  with  conical,  tubular,  simple  or  arborescent  but  not  bipin- 
nate  tentacula,  and  with  numerous  perigastric  membranaceous  lamina:, 
containing  the  reproductive  organs. 

Sub-Order  1.  Zoanlharia  Aporosa. 
Corallum  composed  essentially  of  lamellar  dermic  sclerenchyma, 
with  the  septal  apparatus  highly  developed,  completely  lamellar,  and 
primitively  composed  of  six  elements  ;  no  tabula?. 

Family  1.  Turbinolidce. 
Corallum  in  general  simple,  never  fissiparous,  and  multiplying  by 
lateral  gemmation  in  compound  species.  Interseptal  loculi  extending 
from  the  top  to  the  bottom  of  the  visceral  chamber,  and  containing 
neither  dissepiments  as  in  the  Astreidcc,  nor  synapticuiaj  as  in  the 
Fungidai.  Walls  thin,  lamellar,  and  imperforated.  Septa  highly  deve- 
loped, simple,  compact,  in  general  regularly  granulated  on  each  side, 
and  never  denticulated  or  lobulatcd  at  their  apex.  Costa;  in  general 
well  marked  and  straight.  No  cconenchyma  in  the  compound 
polypidoms. 

First  Tribe.  Cyathinince. 
Calicule  presenting  one  or  more  rows  of  pali,  placed  between  tho 
columella  and  the  septa. 

A.  A  single  coronet  of  pali. 
Genera,  Cyathina,  Coznocyathus,  Acanlhocyathus,  Bathycyalhiis,  Bra- 
chycyathus,  Discocyathus,  Cydocyathus. 

B.  Pali  of  divers  orders,  forming  two  or  more  coronets. 
Gen.  Trochocyathus,  Lcptocyathus,  Thecocyathus,  Paracyathus,  Hetero- 
cyathus,  Deltocyathus,  Tropidocyathus,  Placocyathus. 

Second  Tribe.  Turbinolince. 

Corallum  destitute  of  pali ;  the  septa  extending  to  the  columella, 
or  meeting  in  the  centre  of  the  visceral  chamber. 

Gen.  Turbinolia,  Spihenotrochus,  Platytrochus,  Ccratotrochus,  Disco- 
trochus,  Dcsmophyllum,  Flabcllum,  Placotrochus,  Blastotrochas,  Rhizo- 
trochus. 

Aberrant  Group.  Pscudo-Turbinolidce. 

Corallum  simple,  with  the  loculi  open  and  devoid  of  synapticulw, 
or  dissepiments,  as  in  Turbinolida:,  but  having  the  septa  represented 
by  groups  of  three  vertical  lamina;,  not  adhering  together,  excepting 
near  their  external  margin,  where  they  are  united  by  a  common  costa, 
a  mode  of  structure  which  is  quite  anormal  in  the  whole  order  of 
Zoantharia. 

The  only  genus  is  Dasmia. 

Family  2.  Oculinidce. 

Corallum  composite,  produced  by  gemmation,  and  presenting  in 
general  an  abundant  compact  ccenenchyma,  or  common  tissue,  the 
surface  of  which  is  smooth,  delicately  striated  near  the  calices,  or  slightly 
granular,  but  never  echinulate ;  walls  of  the  corallites  complete  (that 
is  to  say,  presenting  no  perforations),  not  distinct  from  the  ccenen- 
chyma, and  increasing  by  their  internal  surface  so  as  to  invade  pro- 
gressively the  inferior  part  of  the  visceral  cavity,  and  to  fill  it  up 
more  or  less  completely  in  old  age.  Loculi  imperfectly  divided  by  a 
few  dissepiments ;  no  synapticulse.  Septa  entire,  or  having  their 
upper  edge  slightly  divided. 

1.  Septa  of  various  sizes  forming  distinct  cycla. 

Gen.  Oadina,  Trymhclia,  Cyathelia,  Astrhdia,  Synhdia,  Acrhelia, 
Lophclia,  Amphdia,  Diplhdia,  Enallkdia,  Axhdia,  Crypthclia,  EndhcliOf 
Stylasttr. 


POLYPIFERA. 


POLYPIFERA. 


403 


Transitional  Group.  Pseudo-Oculinidce. 

Corallum  composite,  with  a  highly  developed  spongy  or  cellulose, 
echinulate,  dermic  ccenenchyma ;  costal  apparatus  rudimentary; 
walls  imperforate,  and  never  invading  the  visceral  cavity.  Septal 
apparatus  well  developed  ;  dissepiments  few  in  number. 

Gen.  Madracis,  Stylophora,  Dendracis,  Arceacis. 

Family  3.  Astreidce. 

Corallum  composite,  or  simple,  circumscribed  by  imperforated 
walls,  and  often  increasing  by  fissiparity.  Corallites  becoming  tall  by 
the  progress  of  their  growth,  each  individual,  or  series  of  individuals, 
well  defined,  and  separated  from  the  others  by  perfect  walls ;  ccenen- 
chyma not  existing,  or  being  formed  either  by  the  development  of 
the  costoo  and  their  dissepiments,  or  by  the  epithecal  tissue  alone, 
and  not  forming  a  compact  mass  as  in  the  Oculinidce.  The  visceral 
chamber  never  obliterated  inferiorly  by  the  growth  of  the  walls,  but 
subdivided  and  more  or  less  completely  c'psed  up  by  the  interseptal 
dissepiments,  which  are  in  general  very  abundant ;  never  any  synap- 
ticula) like  those  of  the  Fungidce. 

First  Tribe.  Eusmilince. 

Septa  completely  developed  and  entire  (that  is  to  say,  with  their 
apical  margin  neither  lobate  nor  denticulate) ;  costa)  always  unarmed; 
columella  often  compact,  or  even  styliform. 

Section  1.  Eusmilince  Propria. 

Corallum  simple  or  composite,  and  in  that  case  formed  by  distinct 
corallites,  affecting  an  arborescent  disposition;  fasciculate,  or  presenting 
ii  linear  arrangement ;  free  laterally,  at  least  in  a  great  part  of  their 
length,  and  never  having  their  calices  blended  together.  Reproduction 
usually  fissiparons  in  the  compound  species. 

Gen.  Cylicosmilia,  Placosmilia,  Trochosmilia,  Parasmilia,  Ccelo- 
tmilia,  Lophosmilia,  Blploctenium,  Montlivaltia,  Peplosmilia,  Axo- 
emilia,  Eusmilia,  Aplosmilia,  Leptosmilia,  Thecosmilia,  Barysmilia, 
Dendrosmilia,  Stylosmilia,  Placophyllia. 

Section  2.  Eusmilince  Confluentes. 

Corallum  composite,  and  presenting  no  separation  between  the 
sorallites  ;  united  in  rows,  so  as  to  assume  a  meandriform  disposition ; 
multiplication  essentially  fissiparous. 

Gen.  Ctenophyllia,  Denclrogijra,  Rhipidogyra,  Pachygyra,  Plcrogyra. 

Section  3.  Ewsmilince  Aggregates. 
Corallum  composite  and  massive,  in  which  the  corallites  are  not 
arranged  in  series ;  and  although  remaining  quite  distinct,  are  united 
together  by  their  walls,  by  a  costal  ccenenchyma,  or  by  mural  annular 
expansions. 

Gen.  Stylina,  Styloccenia,  Astroccenia,  Stephanoccenia,  Phylloccenia, 
Dichoccenia,  Heteroccenia. 

Section  4.  Eusmilince  Immersw. 

Corallum  composite ;  corallites  disposed  as  in  the  preceding  section, 
but  imbedded  in  an  epithecal  cellular  tissue,  and  not  united  by  costal 
lamina)  or  mural  annular  expansions ;  gemmation  lateral  and  basal ; 
reproduction  never  fissiparous. 

Genus  Sarcinula. 

Second  Tribe.  Astreince. 
Septa  having  their  upper  edge  lobulated,  dentate,  or  armed  with 
spines,  and  often  imperfect  near  their  inner  edge.  Costa)  also  spinu- 
lose,  dentate,  er  crenulate,  but  never  forming  simple  cristse,  as  is 
often  the  case  in  Eusmilince.  Columella  in  general  spongy,  rarely 
lamellar,  and  never  styliform  ;  corallum  in  general  massive. 

Section  1.  Astreince  Hirtce. 

Corallum  simple  or  composite,  and  then  formed  by  perfectly 
delineated  corallites ;  produced  by  fissiparity,  or  by  calicular  gemma- 
tion. [Madrephyllicea.] 

Gen.  CaryophyUia,Circophyllia,  Thecophyllia, LohopliylUa, Symphyllia, 
Mycetophyttia,  Eunomia,  Calamophyllia,  Dasyphyllia,  Colophyllia, 
Oulophyllia,  Latomeandra,  Tridacophyllia,  Trachyphyllia,  Aspidiscus, 
Scapophyllia. 

Section  2.  Astreince  Confluentes. 

Corallum  massive,  increasing  by  fissiparity,  formed  by  a  series  of 
corallites,  the  individuality  of  which  is  not  distinct.  The  calices, 
thus  united  in  a  common  trench,  have  their  septa  arranged  in  a 
parallel  manner  in  two  lines,  and  the  columella,  when  existing,  is 
continuous  in  the  whole  length  of  the  series.  [Madrephyllicea.] 

Gen.  Meandrina,  Manicina,  Diploria,  Leptoria,  Cceloria,  Astroria, 
Hydnophora. 

Section  3.  Astreince  Bendroidce. 

Corallum  always  increasing  by  lateral  gemmation;  the  corallites 
segregate,  and  having  an  arborescent  or  fasciculate  arrangement;  septa 
regularly  and  delicately  serrated,  those  of  the  principal  cycla  always 
bearing  pali. 

Gen.  Cladocora,  Pleurocora. 

Section  4.  Astreince  Aggregate, 
Corallum  composite,  massive,  increasing  by  gemmation  or  by  fissi- 
parity, and  in  that  case  not  presenting  a  linear  mode  of  arrangement 
of  the  corallites,  which  are  always  completely  united  laterally,  but 


remain  well-defined,  and  never  lose  their  individuality  as  in  the 
confluent  Astreina.  [Madrephyllicea.] 

Gen.  Astrea,  Cyphastrea,  Oulastrea,  Plesiastrea,  Leptaslrea,  Solenas- 
trea,  Phymastrea,  Astroides,  Perionastrea,  Siderastrea,  Baryastrea, 
Acanthastrea,  Synastrea,  Tkamnastrea,  Qoniastrea,  Aphastrea,  Pa/rastrea. 

Section  5.  Astreince  Reptantes. 

Corallum  increasing  by  the  development  of  buds  on  stolons,  or  on 
membraniform  basal  expansions;  the  corallites  not  united  by  their 
sides,  excepting  accidentally  by  means  of  their  walls,  and  remaining 
short ;  septa  feebly  denticulated ;  dissepiments  almost  rudimentary. 

Gen.  Angia,  Cryptangia,  Rhizangia,  Astrangia,  Phyllangia,  OvXangia. 

Aberrant  Group.  Pseudo- Astreidce. 

Corallum  composite,  thin,  and  foliaceous,  and  increasing  by  extra- 
calicular  gemmation;  corallites  short,  well-circumscribed  and  dispersed 
on  the  surface  of  a  common  lamellar  plate ;  ccenenchyma  echinulate ; 
septa  well-developed,  very  echinulate ;  dissepiments  not  numerous ;  no 
synapticula)  ;  common  basal  wall  imperforate,  sub-costulate,  and  naked. 

Genus  Echinopora. 

Transitional  Group.  Pseudo-Fungidce. 

Corallum  composite  and  foliaceous,  having  a  perforated  plate  or  basal 
wall  (as  in  Fungidce),  and  interseptal  dissepiments  (as  in  Astreidce). 
Calices  forming  rudimentary  series,  separated  by  lobes  or  ridges.  No 
synapticula). 

Genus  Merulina. 

Family  4.  Fungidce. 
Corallum  simple  or  composite,  very  short  and  expanding,  so  as  to 
constitute  a  disc  or  foliaceous  lamina.  Calice  very  shallow,  and  open 
laterally  in  simple  specie  i,  confluent,  and  not  circumscribed  in  the 
compound  species;  septa  not  distinct  from  the  costa),  and  formed  by 
complete,  imperforate  lamina),  with  the  edges  dentate,  and  the  sides 
covered  with  stiliform  or  echinulate  processes,  which  in  general  meet 
so  as  to  constitute  numerous  synapticula),  or  transverse  props,  extend- 
ing across  the  loculi  like  the  bars  of  a  grate;  no  dissepiments  or 
tabula),  so  that  no  part  of  the  visceral  chamber  is  completely  closed  ; 
walls  basal,  in  general  porous.  The  compound  species  increase  by  sub- 
marginal  gemmation,  and  not  by  fissiparity. 

First  Tribe.  Cyclolitince. 
Corallum  simple;  plate  or  basal  wall  having  a  well  developed 
epitheca,  presenting  concentric  folds.  [Madrephyllicea.] 
Gen.  Cyclolites,  Palceocyclus. 

Second  Tribe.  Fungince. 

Corallum  simple  or  composite;  plate  or  basal  wall  without  an 
epitheca,  in  general  strongly  echinulate  and  porous.  [Madrephyllicea.] 

Gen.  Fungia,  Micrabacia,  Andbacia,  Oenabacia,  Herpolilka,  Crypta- 
bacia,  Ealomitra,  Podobacia,  Lithactinia,  Polyphyllia,  Zoopilus. 

Third  Tribe.  Lophoserince. 
Plate  (or  basal  wall)  not  perforate  or  echinulate ;  no  epitheca. 
Gen.  Cycloseris,  Diaseris,  Trochoseris,  Cyathoseris,  Lophoseris,  Ago- 
ricia,  Packyseris,  Phyllastrea,  Haloseris,  Leptoseris. 

Sub-Order  2.  Zoantharia  Perforata. 

Corallum  composed  essentially  of  porous  sclerenchyma,  with  the 
septal  apparatus  well  characterised,  and  consisting  of  six  primitive 
elements,  but  being  sometimes  represented  only  by  series  of  tabicula). 
Dissepiments  rudimentary ;  no  tabula). 

The  principal  character  of  this  section  of  Zoantharia  is  furnished 
by  the  structure  of  the  sclerenchyma,  which  instead  of  forming  imper- 
forated lamella,  as  in  the  preceding  groups,  is  always  porous,  or  even 
reticulate.  In  general  the  mural  apparatus  constitutes  here  the 
greatest  part  of  the  corallum,  does  not  consist  of  costal  lamina) ;  the 
walls  are  always  perforated,  and  completely,  or  nearly  completely, 
naked.  It  is  also  to  be  remarked  that  the  visceral  chamber  is  almost 
completely  open  from  top  to  bottom,  and  never  filled  up  with  dissepi- 
ments or  synapticulse,  as  in  most  of  the  Z.  Aporosa,  or  with  tabula),  as 
will  be  seen  in  the  next  two  sections  of  this  order. 

The  perforated  Zoantharia  form  three  natural  families  : — Eupsam- 
midce,  Madreporidce,  Poritidce. 

Family  5.  Eupsammidce. 

Corallum  simple  or  complex,  with  well  developed  lamellar  septa,  a 
spongiose  columella,  and  perforated  granular  subcostulated  walls. 

Gen.  Eupsammia,  Endopachys,  Balanophyllia,  Heteropsammia,  Leplo- 
psammia,  Endopsammia,  Stephanophyllia,  JJendrophyllia,  Lobopsammia, 
Ccenopsammia,  Stereopsammia. 

Family  6.  Madreporidce. 
Corallum  composite,  increasing  by  gemmation,  and  not  by  fissi- 
parity ;  ccenenchyma  abundant,  spongy,  and  reticulate ;  walls  very 
porous,  and  not  distinct  from  the  ccenenchyma;  septa  lamellose,  and 
well  developed ;  loculi  free.  [MadrepoRjEA.] 

First  Tribe.  Madreporince. 

Visceral  chambers  divided  into  two  equal  parts  by  two  of  the  prin- 
cipal septa,  which  are  more  developed  than  the  others,  and  meet  by 
their  inner  edge. 

Genus  MadrcpOrcw 


<00  POLYPIFERA. 


Second  Tribe.  Esplannrinas. 
Visceral  ohamber  presenting  at  least  nix  oqually  dovoloped  principal 
septa. 

Gen.  Explanaria,  Aatreopora. 

Family  7.  Poritidce. 
Corallum  entirely  composod  of  reticulate  scloroncliyma. 

First  Tribe.  Porilinw.  * 
Coonenchyma  rudimentary  or  not  existing. 

Qen.  Pontes,  Lilharcea,  Coscinanca,  Microsolena,  Goniopora,  Rho- 
daraa,  Poraraa,  llolai-cea. 

Second  Tribe.  Montiporinm. 
Coonenchyma  abundant,  spongy. 
Qen.  Alvcopora,  Montipora,  Psammocora. 

Sub-Order  3.  Zoantharia:  Tabidulce. 
Corallum  essentially  composed  of  a  well  dovoloped  mural  systom,  and 
having  the  visceral  chambers  divided  into  a  scries  of  stories  by  com- 
plete transverse  tabula)  or  diaphragms  ;  septal  apparatus  rudimentary. 
Family  8.  Milleporidce. 
Corallum  principally  composed  of  a  very  abundant  coonenchyma, 
distinct  from  the  walls  of  the  corallites,  and  of  a  tubular  or  cellular 
structure ;  septa  not  numerous ;  tabula)  numerous  and  well  formed. 

[MlLLErORIDJE.] 

Gen.  Millepwa,  Heliopora,  Heliolitcs,  Fistvlipora,  Plasmopora, 
Propora,  Axopora,  Lobopora. 

Family  9.  Favositidw. 
Corallum  essentially  formed  by  lamellar  walls,  with  little  or  no 
coonenchyma ;  visceral  chambers  divided  by  numerous  and  well 
developed  complete  tabula;. 

First  Tribe.  Favositidce. 
Corallum  massive  ;  walls  perforated  ;  septa  rudimentary  ;  no  coonen- 
chyma. [MlLLEPORIDiE.j 

Gen.  Favositites,  Michelinia,  Konincka,  Alveolites. 

Second  Tribe.  Chwletinw. 
Corallum  massive ;  walls  not  perforated ;  neither  septa  nor  coonen- 
chyma. 

Gen.  Chcdeles,  Dania,  Stenopora,  Constellaria. 

Third  Tribe.  Ualysilinw. 

Corallum  composed  of  corallites  constituting  vertical  laminae  or 
fasciculi,  but  more  or  less  free  laterally,  and  united  by  means  of 
connecting  tubes  or  mural  expansions ;  walls  well  developed  and  not 
porous ;  septa  distinct  but  small. 

Gen.  Ealysitcs,  Harmodites,  Thecoslegites. 

Fourth  Tribe.  Pocilloporina. 

Corallum  massive,  gibbous  ;  walls  imperforated ;  coonenchyma 
abundant. 

Genus  Pocillopora. 

Family  10.  Seriatoporidw. 

Corallum  arborescent  or  bushy,  with  an  abundant  compact  coonen- 
chyma ;  visceral  chambers  filling  up  by  the  growth  of  the  columella 
and  the  walls,  and  showing  but  few  traces  of  tabulae. 

Gen.  Seriatopora,  Dendropora,  RJiabdopora. 

Family  11.  Thecidce. 

Corallum  massive,  with  an  abundant  compact  spurious  coonenchyma, 
produced  by  the  septa  becoming  cemented  together  laterally ;  tabula; 
numerous. 

Genus  Thecia. 

Sub-Order  4.  Zoantharia  Rugosa. 
_  Corallum  simple  or  composite,  with  a  septal  apparatus  never  forming 
six  distinct  systems,  as  in  all  the  preceding  Zoantharice,  but  appearing 
to  be  derived  from  four  primary  elements.  The  corallites  are  always 
perfectly  distinct,  and  are  never  united  by  means  of  a  coonenchyma, 
nor  do  they  ever  form  linear  series,  which  is  often  the  case  in  the 
preceding  sections.  They  multiply  by  gemmation,  and  the  repro- 
ductive buds  are  in  general  developed  on  the  surface  of  the  calices  of 
the  parents ;  this  often  arrests  the  growth  of  the  latter,  and  gives 
rise  to  a  superposition  of  generations. 

Family  12.  Staurida;. 

Corallum  with  well-developed  septa,  extending  without  any  inter- 
ruption from  the  bottom  to  the  top  of  the  visceral  chamber,  united 
by  lamellar  dissepiments,  and  arranged  in  four  systems,  characteris'ed 
by  an  equal  number  of  large  primary  septa. 

Qen.  Stauria,  Ilolocystis. 

Family  13.  Cyathaxonidce. 

Corallum  with  well-developed  complete  septa,  which  extend  with- 
out interruption  from  the  bottom  to  the  top  of  the  visceral  chamber, 
and  not  forming  a  regular  radiate  circle ;  those  of  the  primary  cyclum 
not  much  larger  than  the  others,  and  not  forming  a  4-branched  cross 
as  in  the  Stauridw,  one  well-characterised  septal  fossula  :  no  dis- 
sepiments nor  tabulae. 

Genus  Cyathaxonia. 

Family  14.  Cyathophjllidee. 

Corallum  with  incomplete  septa  that  do  not  extend  from  the 
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bottom  to  tho  top  of  tho  viscoral  chamber  in  the  form  of  uninter- 
rupted lamina) ;  those  of  the  primary  cyclum  similar  to  tho  others, 
and  not  forming  a  central  4-branehcd  cross ;  septal  fossula)  varying 
in  number  and  in  size ;  viscoral  chamber  divided  by  a  series  of  super- 
posed tabula). 

First  Tribe.  Zaphrenlirue. 

A  single  septal  fossula  well-developed,  or  replaced  by  a  sulcus  or 
a  crostifortn  process,  and  occasioning  more  or  less  irregularity  in  tho 
radiate  arrangement  of  the  septal  apparatus.  Tlio  corallum  is  niinple 
and  free  in  all  the  known  species. 

Gen.  Zaphrentit,  Amplexus,  Menophylliim,  Lophophyllum,  Anito- 
phyllum,  Baryphyllum,  llallia,  Aulacophyllum,  Troehophyllv.m,  lladro- 
phylhm,  Combophyllum. 

Second  Tribe.  Cyathophyllince. 

Septal  apparatus  radiato  and  uninterrupted,  or  divided  into  four 
groups ;  no  true  columella. 

Qen.  Cyalhophyllum,  Pachyphyllwi,  Campophyllum,,  Slreptelasma, 
Omphyma,  Goniophyllum,  Chonophyllum,  Piychophyllum,  IIdvjjihyllu,m, 
Meriophyllum,  Olisiojihyllum,  Aulophyllum,  Acervularia,  Strombodci, 
Phillipsaslrea,  Eridophyllum. 

Third  Tribe.  Lithodendronince. 

Axis  of  the  visceral  chamber  of  tho  corallite  occupied  by  a  styliform 
or  lamellar  columella. 

Qen.  Lilhodendron,  Nematophyllum,  Lithoitrolion,  Axophyllum, 
Syringophyllum. 

Family  15.  Cystiphyllidce. 
Corallum  essentially  composed  of  a  vesicular  tissue,  and  presenting 
little  or  no  traces  of  septa  or  radiate  stria;. 
Genus  Cysliphyllwni. 

Sub-Order  5.  Zoantharia  Caxdiculata. 
Polypi  supported  on  a  sclerobasis  or  epidermic  stem-like  corallum. 

Family  16.  Anlipathidce. 
Gen.  Anlipatlics,  Cirripathes,  Leiopathes. 

Sub-Order  6.  Zoantharia  Inccrtoe  Sedis. 
Gen.  Hcierophyllia,  Mortieria,  Cyclocrinites. 

Order  2.  Alcyonakia. 
Polypi  with  bi-piunate  tentacula,  and  only  eight  perigastric  mem- 
branaceous laminae,  containing  the  reproductive  organs. 

Family  1.  Alcyonidce. 
Polypi  adherent,  and  not  provided  with  an  epidermic  sclerenchyma. 

First  Tribe.  Comularince. 
Polypi  simple  or  aggregate,  and  produced  by  gemmation  on  creep- 
ing stolons  or  basal  membranaceous  expansions,  and  having  no  lateral 
buds  or  connecting  appendices. 

Gen.  Comularia,  Clavularia,  Rhizoxcnia,  Sarcodictyon,  Anthelia, 
Sympodium,  Aulopora,  Cladochonus. 

Second  Tribe.  Tubiporinee. 

Polypi  fasciculate,  and  provided  with  independent  tubular  poly- 
pidoms,  united  at  various  heights  by  means  of  horizontal  connecting 
plates,  the  surface  of  which  produces  the  reproductive  buds. 

Genus  Tubipora. 

Third  Tribe.  Telesthinw. 
Polypi  segregate ;  buds  in  lateral  branched  tufts. 
Genus  Tdcstho. 

Fourth  Tribe.  Alcyoninw. 
Polypi  aggregate  and  multiplying  by  lateral  gemmation,  so  as  to 
constitute  a  ramified,  lobate,  or  simple  mass.  [Alcyonid.e.] 

Gen.  Alcyonium,  Xcnia,  Nephthya,  Paralcyonium,  Sarcophyton, 
Cespitularia,  Distichopora. 

Family  2.  Gorgonidce. 
Polypi  provided  with  a  thick  tuberous  coonenchyma,  surrounding  a 
central  stem  that  is  adherent  to  an  extraneous  body  by  its  basis,  and 
is  formed  of  epidermic  sclerenchyma. 

First  Tribe.  Gotgonince. 
Common  axis  inarticulate,  horny,  or  fasciculate,  but  not  calcareous. 

[Gorqonia.] 

Gen.  Gorgonia,  Pterogorgia,  Bebryce,  Phyllogorgia,  Phycogorgia, 
Muricea,  Primnoa,  Solandcria,  Briareum. 


Gorgonia  ltpadi/crat 
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Second  Tribe,  /since. 
Common  axis  articulated  or  composed  of  segments,  the  structure  of 
which  differs  alternately. 
Gen.  Isis,  Mopsea,  Melitcea. 


his  hippuris. 
Third  Tribe.  Coralline?. 


Common  axis  inarticulate,  solid,  and  calcareous. 
Genus  Corallium. 

Family  3.  Pmnatulidce. 
Polypi  aggregate,  and  having  a  common  peduncle,  the  centre  of 
which  is  occupied  by  a  peculiar  cavity,  and  usually  contains  a  solid 
axis,  this  sclerobasis  styliform  and  never  expanding  at  its  under 


Pcnnatula  </ritea. 


extremity  so  as  to  adhere  to  extraneous  bodies.    The  polyp-mass  is 

consequently  free. 

Gen.  Pcnnatula,  Virgularia,  Pavonaria,  Graphularia,  Umbdkdaria, 
Veretillum,  Lituaria,  Cavernularia,  Eenillia. 


Umbellularia  encrinus.  Virgularia  mirahilit. 


Order  3.  Podactinaria. 
Polypi  having  the  gastric  cavity  surrounded  by  four  vertical  mem- 
branaceous septa,  at  the  upper  end  of  which  are  placed  four  pairs  of 
intestiniform  reproductive  organs.  The  tentacula  discoidal,  peduncu- 
lated, not  tubular  as  in  Zoantharia  and  Alcyonaria,  but  organised 
much  in  the  same  way  as  in  Echinoderma.  The  mouth  proboscidiform, 
and  the  fauces  surrounded  by  numerous  internal  filiform  contractile 
appendices. 

The  genus  Lucernaria  is  the  only  representative  of  this  zoological 
type,  and  comprises  no  coralligenous  Polypi.  [Lucernariadje.] 

Sub-Class  II.  Hydraria. 

Polypi  with  a  simple  non-lamelliferous  digestive  cavity.  No  internal 
generative  organs.  Tentacula  filiform  and  subverrucose.  [Htdroida.] 

"We  subjoin  illustrations  of  three  of  the  genera  belonging  to  this 
sub-class. 


Dytuunena  operculata. 
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ill 


Cam pan ularia  voltib His. 

(Johnston,  A  Histoiy  of  the  British  Zoophytes  ;  Milne-Edwards,  A 
Monograph  of  British  Fossil  Corah  ;  Landsborough,  Popular  History 
of  British  Zoophytes  ;  Adams,  Baikie,  and  Barron,  Manual  of  Natural 
History  for  Travellers  ;  articles  on  Zoophytology  in  Quarterly  Journal 
of  Microscopical  Science.) 

POLYPLECTRON.  [Pavonidje.] 

POLYPODIA'CEiE  are  one  of  the  chief  divisions  of  the  natural 
order  of  Ferns.  [Filices.]  They  constitute  the  highest  form  of 
Acrogenous  or  Cryptogamic  vegetation,  and  are  regarded  as  approach- 
ing more  nearly  to  Cycadaceous  Gymnosperms  than  to  any  other  part 
of  the  vegetable  kingdom  now  in  existence. 

They  are  usually  herbaceous  plants,  with  a  permanent  stem,  which 
remains  buried  and  rooting  beneath  the  soil,  or  creeps  over  the  stems 
of  trees,  or  forms  a  scarcely  moveable  point  of  growth,  round  which 
new  leaves  are  annually  produced  in  a  circle ;  or  it  rises  into  the  air  in 
the  form  of  a  simple  stem,  bearing  a  tuft  of  leaves  at  its  apex,  and 
sometimes  attaining  the  height  of  50  or  60  feet.  [Acrogens.] 

The  stems  seem  always  to  produce  roots  in  great  quantities  from 
their  surface,  even  when  elevated  in  the  air;  such  roots  are  more 
especially  met  with  near  and  under  the  ground,  where  they  form  a 
stratum  of  some  thickness,  acting  both  as  feeding-organs  and  as  an 
external  protection ;  on  all  Tree-Ferns  they  appear  upon  the  stem  at 
least  in  the  form  of  tubercles  ;  and  in  Cibotium  Billardieri  they  cover 
over  the  whole  surface  from  the  top  to  the  bottom  with  a  dense  layer 
several  inches  deep. 

The  surface  of  tree-fern  stems  may  be  taken  to  represent  that  of 
the  ordur  in  general.    It  is  always  marked  with  scars  of  considerable 


size,  having  eitbor  a  lozenge  form  or  that  of  an  irrogular  oval,  and 

bearing  within  their  urea  evident  truce*  of  the  fracture  of  woody 
plates  which  puHHod  from  the  stein  into  the:  leaven. 

These  Hears  lengthen  as  the  stem  increases  in  age,  till  the  lozenge  or 
oval  form  is  entirely  destroyed;  the  scars  then  becouio  separated  to 
considerable  distances,  and  extended  into  long  and  often  irregular  and 
indefinite  spaces  separated  by  deep  furrows.  Hence  it  happens  that 
the  appearance  of  the  upper  and  lower  end  of  the  same  tree-fern 
stem  is  so  dissimilar,  that  they  would  not  bo  supposed  to  belong  to 
even  the  same  species.  Below  the  scars,  or  interposed  among  them, 
aro  found  openings  down  iuto  the  interior  of  the  stem,  filled  with 
pulverulent  matter,  and  of  unknown  use.  They  appear  to  be  of  the 
same  nature  as  tho  apertures  iuto  the  superficial  cells  of  Sphagnum,  or 
more  especially  as  the  perforations  in  the  rhizoma  of  Xympluca.. 

Although  tree-ferns  aro  unknown  in  any  countries  except  those 
having  either  a  damp  tropical  climate,  or  at  least  an  equablo  mild 
temperature  and  humid  atmosphere,  yet  tho  common  ferns  of  this 
country,  whose  stems,  vulgarly  called  roots,  are  formed  under  ground, 
exhibit  the  samo  kind  of  organisation  as  that  just  described,  only  iu  a 
less  conspicuous  manner.  It  docs  not  therefore  follow  that  the  remains 
of  tree-ferns  found  in  this  country  in  a  fossil  state  prove  Great  Britain 
to  have  had  formerly  a  tropical  climate,  especially  as  the  number  of 
such  remaius  hitherto  met  with  has  been  extremely  small ;  the  utmost 
value  that  can  bo  assigned  to  their  evidence  is  that  of  probability.  In 
those  tropical  lands  where  tho  tree-fern  acquires  its  full  size,  as  for 
example  Brazil,  the  Philippines,  Pitcairu's  Island,  &c,  it  becomes  one 
of  tho  most  majestic  and  graceful  objects,  having  an  enormous  plume 
of  tho  most  delicate  and  verdant  foliage  at  the  extremity  of  a  lofty 
flexible  stem,  which  sways  beneath  tho  gentlest  breeze. 

POLYPODIUM,  a  genus  of  Ferns,  the  type  of  the  natural  order 
Polypodiaccce.  The  species  of  this  genus  are  known  by  the  theao 
being  in  clusters  on  the  back  of  the  frond,  and  by  their  opening  trans- 
versely ;  the  ring  is  usually  vertical  and  incomplete.  This  is  the  caso 
with  Allosurus  and  Woodsia.  Polypodium  is  distinguished  by  the  son 
being  circular  and  naked,  and  the  margin  of  the  frond  is  flat,  not 
reflexed.    Several  species  are  found  in  Great  Britain. 

P.  vulgare,  Common  Polypody,  has  the  fronds  deeply  pinnatifid; 
the  lobes  linear-oblong,  somewhat  serrated,  all  parallel,  upper  ones 
gradually  smaller.  This  plant  is  very  common  in  every  part  of  Great 
Britain,  delighting  in  shady  banks,  walls,  and  old  trees.  It  may  be 
easily  cultivated  in  a  Ward's  case,  amidst  the  smoke  of  our  most  popu- 
lous cities.  It  is  subject  to  a  great  many  varieties.  These  have  been 
beautifully  illustrated  in  Mr.  Henry  Bradbury's  process  of  '  Nature 
Printing.'  '  The  Ferns  of  Great  Britain  and  Ireland,'  executed  by 
this  process,  and  edited  by  Dr.  Lindley  and  Mr.  Moore,  is  one  of  the 
most  useful  works  that  the  student  of  ferns  can  consult. 

P.  Phegopteris  has  pinnate  fronds,  with  the  lowest  pair  of  pinna) 
turned  downwards  and  forwards ;  the  rest  are  turned  upwards.  It 
loves  damp  places,  near  the  spray  of  waterfalls. 

P.  JDryopteris  has  the  fronds  ternate  and  glabrous.  It  inhabits  shady 
mountainous  places. 

P.  calcareum  has  triangular  subternate  fronds,  which  are  glandular- 
mealy  ;  the  lower  branches  are  pinnate.  It  is  found  on  broken 
limestone  ground. 

(Babington,  Manual  of  British  Botany.) 

POLYPO'GON  (from  vo\v,  and  tr&ywv,  a  beard),  a  genus  of  Grasses 
belonging  to  the  tribe  Agrostidece.  It  has  scarious  nearly  equal  glumes, 
each  furnished  with  a  long  seta  from  just  below  the  emarginate  summit. 
The  palese  are  shorter  than  the  glumes,  the  outer  ones  usually  curved 
from  below  the  summit. 

P.  Monspeliensis  has  the  setgs  more  than  twice  as  long  as  the  rather 
obtuse  glumes.  It  has  a  fibrous  root,  a  stem  from  a  foot  to  a  foot  and 
a  half  high,  a  dense-lobed  silky  panicle  often  two  inches  long.  The 
glumes  are  linear  and  hairy.  It  is  a  very  beautiful  grass,  and  is  a 
native  of  Great  Britain  in  salt  marshes.  It  is  the  ' AKuirtKovpos  (Fox- 
Tail)  of  Theophrastus,  'Hist.  Plant.,*  7,  17. 

P.  littoralis  has  its  setoa  equalling  the  acute  glumes.  The  root  is 
somewhat  creeping,  the  stem  about  a  foot  high,  the  panicle  close  lobed 
and  purplish.  The  glumes  are  linear  lanceolate.  It  is  a  British  species 
and  is  found  in  muddy  salt  marshes. 

(BabiDgton,  Manual  of  British  Botany.) 

POLYPORUS.  [Dry-Rot.] 

POLYPTERUS,  a  genus  of  Fishes  belonging  to  the  family  Clupeidce. 
The  sides  of  the  upper  jaw  are  immoveable ;  the  head  is  covered  with 
sharpened  bony  plates ;  the  body  with  strong  scales ;  it  has  one  gill 
ray ;  a  number  of  separate  fins  on  the  back ;  the  teeth  like  a  rasp, 
with  long  ones  in  front ;  the  stomach  large ;  a  double  air-bladder,  with 
large  lobes,  the  left  one  opening  freely  into  the  gullet.  There  are  two 
species,  one  found  in  the  Nile,  the  other  in  the  rivers  of  Senegal. 
These  fish  are  interesting  as  forming  the  only  living  representatives  of 
a  large  family  now  extinct.  They  belong  to  the  large  division  of 
extinct  fish  called  Sauroid,  on  account  of  their  resemblance  to  the 
Lizard  tribes.  [Fish.] 

POLYSTICHUM,  a  genus  of  Plants  belonging  to  the  natural  order 
of  Filices,  the  Bub-order  Polypcdiacea>,  and  the  tribe  Aspidtec.  The 
indusium  is  circular,  attached  by  the  centre ;  the  veins  are  distinct 
after  leaving  the  midrib.    There  are  three  British  species : — 

P.  Lonchitis,\\ith  rigid  simply  pinnate  fronds.  Found  on  alpine  rocks. 
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P.  aculcalum,  with  linear  rigid  bipinnate  fronds;  the  pinnules  , 
obliquely  decurrent.    Common  in  hedge  banks. 

P.  angulare,  with  the  fronds  lax,  drooping,  bipinnate,  pinnules 
truncate  below,  distinctly  stalked.  Found  in  the  west  of  England,  on 
sheltered  banks. 

(Babington,  Manual  of  British  Botany;  Lindley  and  Moore,  The 
Ferns  of  Great  Britain  and  Ireland,  nature-printed.) 
POLYSTOMELLA.  [Foraminifeha.] 
POLYTHALAMACEA.  [Ortuoceuatidje.] 
POLYTRE'MA.  [MiLLEroniDiE.] 

POLYZOA,  frequently  termed  Bryozoa,  are  animals  belonging  to 
the  Molluscous  Sub-Kingdom,  closely  allied  in  some  respects  with 
the  Tunicata,  and  especially  with  the  Compound  Ascidians,  whilst  in 
others  they  approach  the  Breichiopoda. 

The  analogies  presented  in  their  structure  with  that  in  other 
Molluscous  groups  having  been  pointed  out  in  the  article  Mollusca, 
it  will  be  needless  here  further  to  refer  to  them.  The  present  article, 
after  giving  a  brief  view  of  the  more  important  structural  pecu- 
liarities of  the  class,  will  be  devoted  more  especially  to  their  mode  of 
classification;  but  since  the  term  Polyzoa,  here  employed,  has  by  no 
means  obtained  universal  adoption,  it  appears  requisite  to  say  a  few 
words  explanatory  of  the  reasons  which  have  induced  us  to  prefer 
that  term  to  the  name  Bryozoa,  more  usually  employed  by  many 
British  and  by  most  continental  naturalists. 

Section  I.  Historical. 

Formerly  confounded  with  the  Sertularian  and  other  phytoid 
Zoophytes,  or  Radiata  [Polyi-ifera],  it  is  only  within  the  last  thirty 
years  that  the  Polyzoa  have  been  admitted  to  their  proper  place  in  the 
animal  kingdom,  having  been  advanced  in  fact  from  one  sub-kingdom  to 
another.  Their  advance  from  the  Radiata  to  the  Mollusca  may  be  said 
to  date  from  the  researches  of  Dr.  Grant,  contained  in  his  '  Observa- 
tions on  the  Structure  and  Nature  of  Flustroe,'  in  1827  ;  and  of  Milne- 
Edwards,  in  conjunction  with  M.  Audouin,  given  in  their  'Resumd 
des  Recherches  sur  les  Animaux  sans  Vert6bres  faites  aux  lies 
Chaussey,'  iu  1828.  To  the  former  of  these  observers  we  are 
indebted  for  the  first  intimation  of  several  important  facts  in  the 
anatomy  of  these  creatures — among  others,  of  the  existence  of  cilia 
on  the  tentacles,  and  the  curvature  of  the  intestinal  canal,  with  other 
particulars  of  less  importance.  He  failed  however  to  notice  the  exist- 
ence of  a  second  or  anal  orifice  to  the  intestinal  canal,  a  fact  of  the 
highest  importance,  as  indicating  in  that  respect  their  close  approxi- 
mation to  the  Ascidice,  or  tunicate  molluscs.  This  opening  was 
discovered  by  Milne-Edwards  and  Audouin,  and  its  importance  was 
by  them  duly  appreciated.  In  other  respects  their  observations 
agreed  with  those  of  Dr.  Grant.  The  existence  of  this  anal  orifice 
was  regarded  by  its  discoverers  as  sufficient  to  justify  a  complete 
change  in  the  ideas  then  generally  entertained  with  respect  to  the 
natural  affinities  of  these  animals  with  the  rest  of  the  Zoophytes. 
They  proposed  to  distribute  the  animals  belonging  to  the  class  of 
Polypi,  as  then  received,  into  four  principal  groups,  which  are  iu  fact 
pretty  nearly  identical  with  those  in  which  they  are  at  present  most 
generally  placed.  The  fourth  of  these  families  contained  the  Flustrce 
and  other  Polypes  whose  digestive  canal  opened  on  the  exterior  by 
two  distinct  openings,  and  whose  organisation  approached  that  of 
the  Compound  Ascidians. 

The  latter  class,  though  thus  distinguished  from  its  apparent  allies, 
received  no  name  from  the  eminent  naturalists  to  whom  its  foundation 
was  due;  and  of  the  names  subsequently  applied  to  it,  it  remains 
simply  to  determine  which  is  entitled  to  the  priority.  The  appellations 
proposed  for  this  class  that  have  received  any  acceptation  at  all  are  ' 
three — Polyzoa,  Bryozoa,  aud  Ciliobrachiata.  The  first  of  these 
terms  (as  a  singular  noun)  was  used  by  Mr.  J.  V.  Thompson  in  a 
Memoir,  constituting  the  fifth  part  or  number  of  his  '  Zoological 
Researches,'  and  applied  by  him  "to  a  distinct  class  of  Polypes 
hitherto  in  great  measure  confounded  with  the  Hydroida."  This 
paper  was  published  in  December,  and  probably  on  the  1st  of  Decem- 
ber, 1830.  The  appellation  of  Bryozoa  was  given  by  Professor 
Ehrenberg  to  those  Polypes  iu  which  two  openings  existed  to  tho 
digestive  canal,  and  which  he  thus  distinguished  from  a  second  class, 
termed  by  him  the  Anthozoa,  in  which  but  one  orifice  was  presented. 
His  paper  on  the  '  Corals  of  the  Red  Sea,'  in  which  this  subdivision  of 
the  Polypes  was  first  proposed,  was  read,  or  rather  was  in  part  read, 
before  the  Berlin  Academy,  on  the  3rd  of  March  1831.  It  was  not 
completed  however  till  December  1833,  nor  published  until  February 
1834  ;  and  this  date,  for  reasons  it  is  needless  here  to  refer  to,  should 
most  probably  be  regarded  as  the  true  date  of  its  publication.  The 
part  of  the  same  writer's  '  Symbols  Physical,'  in  which  the  term  is 
used,  was  not  published  till  June  1831.  Consequently,  the  earliest 
date  which  can  by  any  latitude  of  admission  be  given  to  the  first 
publication  of  the  term  Bryozoa,  is  March  1831,  or  at  least  three 
months  after  that  of  Mr.  J.  V.  Thompson's  '  Researches,'  in  which 
that  of  Polyzoa  is  proposed.  In  a  very  valuable  paper  published  in 
the  'Philosophical  Transactions'  for  1837,  Dr.  A.  Farre  proposes  to 
employ  the  term  Ciliobrachiata  for  this  class  of  Polypes,  from  the 
circumstance  that  their  tentacles  are  ciliated.  But  this  term,  though 
appropriate  and  good,  has  since  been  but  rarely  employed,  and  is 
obviously  without  any  claim  to  priority. 


Section  II.    Structure  and  Functions. 

The  main  points  iu  the  anatomy  and  structural  relations  of  the 
Polyzoa  will  be  found  under  the  article  Mollusca;  but  in  order 
to  render  the  account  of  their  classification  (which  is  properly  the 
subject  of  the  present  article)  more  intelligible,  it  will  be  necessary 
briefly  to  detail  the  structural,  and  with  them  some  of  the  physio- 
logical conditions  presented  in  the  soft  and  hard  parts  of  the  animals. 

The  Polyzoa  may  be  defined  as  Compound  Molluscous  Animals,  in 
which  the  nervous  system  consists  of  a  single  ganglion,  situated 
between  the  mouth  aud  the  anus,  having  a  distinct  mouth  surrounded 
more  or  less  completely  by  a  row  of  ciliated  tentacles  ;  usually  herma- 
phrodite, and  propagated  by  buds  or  ova  ;  in  the  mature  state  mostly 
fixed,  though  some  possess  the  power  of  locomotion. 

Though  differing  widely  in  external  appearance,  the  animal  itself 
is  constructed  upon  a  very  uniform  type  throughout  all  the  subdi- 
visions of  the  class,  and  for  this  reason,  the  anatomy  of  one  species 
or  order  will,  with  trifling  exceptions,  apply  to  all.  The  following 
account  of  their  structure  is,  in  great  measure,  taken  from  that  given 
by  Professor  Allman  in  his  'Report  on  the  Freshwater  Polyzoa,' 
published  in  the  'Proceedings  of  the  British  Association'  for  1850; 
and,  with  the  exception  of  tho  word  '  polyzoary,'  or  '  polyzoarium,' 
which  is  here  used  to  express  the  compound  growth  formed  by  the 
associated  animals,  instead  of  'coencecium,'  proposed  by  that  naturalist, 
the  terms  used  by  him  have  been  adopted — 

1.  Polypide,  to  signify  the  soft  or  retractile  portion  of  the  Polyzoon 
2.  Ectocyst  and  Endocyst,  to  express  the  two  distinct  tunics  of  which 
the  cells  of  the  polyzoary  are  formed;  the  former  being  applied  to 
the  external  and  the  latter  to  the  internal  tunic.  The  part  surround- 
ing the  mouth,  upon  which  the  tentacles  are  placed,  is  termed,  3,  the 
Lophophore ;  and  4,  the  Perigastric  Space,  is  the  space  included 
between  the  walls  of  the  endocyst  and  the  alimentary  canal. 

But  besides  these  terms,  which  apply  more  particularly  to  the 
polypide  itself,  several  others  are  required  in  the  description  of  the 
polyzoary.    These  are — 

Cell,  the  hard  portion  of  the  external  tunic,  into  which  in  most 
cases  the  polypide  is  capable  of  being  retracted  by  the  action  of  certain 
muscles.  The  parts  of  the  cell  are — 1,  the  Mouth,  or  that  opening, 
as  it  may  be  termed,  through  which  the  polypide  makes  its  exit  and 
its  entrance.  The  borders  of  this  opening  are  sometimes  furnished 
with  Oral  Spines,  and  it  is  sometimes  closed  when  the  creature  has 
retreated  into  the  cell,  by  a  Cresceutic  Lip,  usually  having  a  cartilagi- 
nous border,  and  closed  by  special  muscles.  (Figs.  5  and  5a.)  In 
many  cases  the  wall  of  the  cell  is  of  equal  thickness  and  similar  struc- 
ture throughout,  but  in  the  Cheilostomatous  sub-order  the  front  of  the 
cell,  or  that  side  upon  which  the  mouth  opens  and  the  animal  comes 
out,  very  often  differs  in  structure  from  the  rest.  That  is  to  say,  a  greater 
or  lees  extent  of  the  front  may  remain  wholly  or  in  great  measure  mem- 
branaceous, as  in  the  genus  Mcmbranipora  (fig.  14) ;  or  be  filled  in  by 
a  sculptured  or  perforated  calcareous  expansion,  as  in  Catenicella 
(figs.  1,  2),  Lepralia  (fig.  15),  and  many  others.  The  space  thus  defined 
when  left  membranaceous  (as  it  appears  in  most  if  not  all  cases  to  be  at 
an  early  period  in  the  formation  of  the  cell),  is  termed  the  Aperture. 
The  borders  of  the  aperture  are  sometimes  furnished  with  Marginal 
Spines.  In  some  instances,  as  in  Caberea  and  Scrupocellaria  (sp.),  the 
aperture  is  protected  in  front  by  a  curious  outgrowth  from  near  the 
margin,  which  is  termed  a  Pedunculate  Operculum.  The  back  of  the 
cell  is  that  part,  of  course,  which  is  opposite  to  the  front ;  the  mouth 
is  situated  at  or  near  the  upper  part  of  the  cell,  and  is  either  terminal 
or  subterminal.  Other  parts,  which  may  be  regarded  as  appendages 
to  the  cells,  but  which  are  not  universally  present,  are  certain  organs, 
either  of  offence,  defence,  or  prehension,  termed  Avicularia  and 
Vibracula;  the  former  constituting  a  sort  of  pincers,  and  the  other 
consisting  of  a  long,  slender,  moveable  seta.  However  diverse  in 
appearance,  these  two  kinds  of  organs  are  all  constructed  upon  the 
same  general  type ;  that  is  to  say,  the  organ  consists  of  a  hollow  cup, 
or  cell,  containing  two  sets  of  muscles,  for  the  movements  of  the 
mobile  limb,  the  mandible,  as  it  is  termed,  in  the  one  case,  and  the 
seta  in  the  other.  The  avicularia  again  are  either  pedunculate  and 
moveable  upon  the  peduncle,  or  sessile,  which  latter  may  be  either 
simply  sessile  or  deeply  immersed.  The  Ovicell  is  an  organ  of  an  arched 
or  globose  or  pyriform  shape,  found  on  many  of  the  Cheilostomata  and 
on  some  of  the  Cycloslomata,  apparently  destined  for  the  development 
of  ova.  In  the  former  class  it  is  iuvariably  situated  above  the  mouth ; 
and  in  the  latter  the  analogous  organ  seems  to  represent  a  metamor- 
phosed cell,  and  in  situation  corresponds  with  the  other  cells  of  the 
polyzoary. 

The  importance  of  the  avicularian  aud  vibracular  organs,  in  a  sys- 
tematic point  of  view,  may  be  estimated  from  the  circumstance  that, 
out  of  36  genera  of  Cheilostomatous  Polyzoa,  20  include  species  armed 
with  one  or  the  other,  or  with  both  ;  and  that  of  191  species  no  less 
than  126  are  so  furnished.  They  appear  to  be  confined  solely  to  the 
Cheilostomata. 

In  many  cases  the  polyzoary  is  affixed  by  numerous  slender  corneous 
tubes,  which  seem  to  be  merely  subservient  to  that  purpose ;  these  are 
termed  Radical  Tubes. 

The  Polyzoary,  or  colony  itself,  is  formed  of  an  aggregation  of  cells, 
which  through  out  the  two  former  orders  of  the  class  as  here  arranged. 
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arise  one  from  another,  either  singly  or  in  pairs,  from  each  cell  (fig. 
15a,  which  reprebtXits  tho  beginning  of  the  polyzoary  of  Lepraka 
.-,/;,, la),  and  from  various  parts  of  tho  cell,  as  on  tho  back  or  sides, 
near  the  top  or  not  far  from  tho  bottom.  And  it  is  to  tho  variety  of 
modes  in  which  the  cells  ariso  that  tho  diversity  of  form  of  tho  poly- 
zoary  is  duo.  In  one  division  of  the  third  sub-order,  the  Ctenosto- 
mata,  the  colls  do  not  arise  one  from  another,  but  from  a  tubo  common 
to  Beveral  cells,  and  which  is  either  divided  or  not  into  distinct  intor- 
nodes.    This  portion  of  the  polyzoary  is  termed  tho  Basal  Tube. 

Having  thus  defined  most  of  tho  terms  which  it  is  necessary  to 
employ  for  the  purposes  of  classification,  we  will  briefly  describo  tho 
anatomy  of  tho  various  parts  of  the  animal  in  the  order  in  which  it 
Is  given  by  Professor  Allinan. 

Organs  for  the  Preservation  of  the  Individual. 
A.  Dermal  System. 

Tho  Polyzoary  is  formed  of  a  number  of  little  chambers,  or  cells, 
organically  united,  each  of  which  contains  a  polypide,  and  consists  of 
two  portions— an  internal  tunic,  soft,  transparent,  and  contractile  (the 
Endocyst),  and  au  external  investment  (the  Ectocyst).  The  endocyst 
lines  tho  interior  of  the  cells  and  when  it  arrives  at  their  orifice  would 
protrude  beyond  tho  ectocyst,  were  it  not  that  here  it  becomes  inva- 
giuated,  or  inverted  into  itself,  and  then  terminates  by  becoming 
attached  round  the  base  of  the  tentacular  crown  ;  during  tho  exser- 
tion  of  the  polypide  it  undergoes  eversion,  sometimes  complete, 
sometimes  incomplete.  The  endocyst  consequently  constitutes  a  cell, 
or  sac,  in  which  the  polypide  is  suspended,  surrouuded  by  the  peri- 
gastric space.  These  sacs  are  all  closed  above  where  they  are  attached 
to  the  polypide,  and  below,  in  some  cases,  their  cavities  are  in  com- 
munication with  those  of  the  neighbouring  sacs  (or  with  the  basal 
tube) ;  but  more  generally  no  such  communication  exists.  The 
ectocyst  and  endocyst  represent  respectively  the  external  and  middle 
tunics  of  the  Tunicala,  or  the  mantle  and  shell  of  other  Molluscs. 

The  endocyst  is  in  all  cases  thin  and  membranaceous,  and  often 
contains  transverse  muscular  fibres.  A  portion,  perhaps  the  whole,  of 
the  inner  surface  is  clothed  with  vibratile  cilia.  The  ectocyst  varies 
greatly  in  composition  and  aspect.  Throughout  the  greater  number  of 
the  Polyzoa  it  is  hardened  by  the  deposition  of  calcareous  matter,  whilst 
in  many  others  it  is  horny  and  flexible,  aud  in  some  even  of  an  almost 
gelatinous  consistence.  In  the  P.  hippocrepia  it  is  in  most  species 
composed  of  a  tough  pergamentaceous  brown  membrane,  strengthened 
by  the  deposition  of  irregularly  formed  siliceous  particles,  sometimes 
rendering  it  quite  opaque.  In  other  cases  again,  as  in  the  genus 
Anguinella  v.  Ben.,  the  soft  aud  flexible,  and  as  it  were  flocculent 
ectocyst,  is  pervaded  by  aluminous  and  siliceous  particles,  and  the 
same  is  the  case,  to  a  less  marked  extent,  in  some  other  of  the 
Ctcnostomata.  In  Cristatclla  and  Pedicellina  the  ectocyst  would,  at 
first  sight,  seem  to  be  entirely  absent,  and  the  cell  to  be  composed 
exclusively  of  the  endocyst.  Careful  examination  however  shows  that 
both  are  present,  and  that  the  ectocyst  consists  of  a  highly  organised 
and  transparent  tunic,  free  from  any  earthy  deposit.  In  some 
instances,  and  very  distinctly  in  the  Selenariadw,  or  Lunulites,  the 
surface  of  the  calcareous  ectocyst  is  further  covered  with  a  thin 
horny  cuticle,  apparently  resembling  that  on  the  shells  of  many 
Molluscs. 

B.  Organs  of  Digestion. 

These  consist  of  an  alimentary  canal,  commencing  at  the  mouth 
and  terminating  at  the  anus ;  and  subdivided  into  several  portions, 
which  have  received  the  same  names  as  those  of  the  apparently  cor- 
responding parts  of  the  alimentary  tract  in  the  higher  animals.  The 
mouth  is  edentulous  and  usually  unarmed,  though  sometimes  (as  in 
the  proper  P.  hippocrepia)  furnished  with  a  valve-like  organ  of  very 
peculiar  formation,  and  which  is  considered  by  Professor  Allman  to 
be  analogous  with  the  'languet'  of  the  Ascidians. 

From  the  mouth  an  oesophagus,  or  pharynx,  leads  downwards  to 
the  stomach,  or  in  some  cases,  as  in  Bowcrbankia,  into  a  sort  of  gizzard, 
which  in  that  genus  is  armed  on  each  side  with  a  serrated  tooth. 
The  stomach  is  a  thick  walled  sac,  which  iu  most  cases  dilates  inferiorly 
into  a  rounded  cul-de-sac,  or  pyloric  cavity,  from  which  the  intestine 
springs.  The  pyloric  orifice  is  distinctly  valvular,  and  is  furnished 
with  prominent  lip3,  which  project  into  the  intestine.  The  intestine, 
wide  at  the  origin,  rapidly  diminishes  in  diameter  till  it  terminates 
at  a  distinct  anus  near  the  mouth.  The  liver  is  represented  by  spherical 
corpuscles  of  a  brown  colour,  seated  on  the  wall  of  the  stomach.  The 
mouth  and  upper  part  of  the  oesophagus  and  the  commencement  of 
the  intestines,  are,  in  most  cases,  at  any  rate,  furnished  with  vibratile 
cilia. 

C.  Organs  of  Respiration  and  Circulation. 

Upon  the  tentacular  crown  and  the  walls  of  the  perigastric  space, 
which  corresponds  with  the  1  sinus  system '  of  the  Tunicata,  would 
seem  chiefly  to  devolve  the  function  of  bringing  under  the  influence 
of  the  aerating  medium  the  nutritious  fluid  of  the  tissues. 

The  tentacular  orown  of  a  Polyzoon  consists  of  two  portions  : 
1,  a  sort  of  stage,  or  disc,  which  surrounds  the  mouth — the  Lopho- 
phore ;  and  2,  of  a  row  of  tentacles,  which  are  borne  iu  an  uninter- 
rupted series  round  the  margin  of  the  lophophore.  The  lophophore 
throughout  almost  the  entire  class  is  orbicular  or  annular ;  but  in  the 

HAT.  HIST.  DIV.  VOI-  IV. 


POLYZOA.  411 


Ilippocrcpia  its  posterior  margin,  or  that  which  correspond*  to  the 
rectum,  is  prolonged  into  two  triangular  lobes,  or  arms,  ho  that  in  that 
order  it  exhibits  the  form  of  a  deep  crescent.  This  condition  of  tho 
lophophore  is  found  in  no  marine  species,  and  in  Pridericella,  a 
fresh-water  form,  the  arms  of  the  crescent  are  obsolete,  and  tho  lo- 
phophore might,  on  a  superficial  view,  be  regarded  as  orbicular;  but 
a  careful  examination,  Professor  Allman  goes  on  to  say,  will  render 
manifest  its  departure  from  the  orbicular  form,  the  side  corresponding 
to  tho  arms  of  the  crescent  being  slightly  prolonged  obliquely  upwards. 
In  all  cases  the  lophophore  forms  the  roof  of  the  perigastric  space  ; 
in  tho  species  with  crcscentic  lophophores  tho  interior  of  the  arms  is 
clothed  with  vibratile  cilia. 

The  tentacles  are  tubular,  closed  at  their  free  extremity  and  opening 
at  tho  opposite  end  through  the  lophophore  into  the  perigastric  space. 
In  all  tho  Polyzoa  they  are  armed  upon  their  opposed  sides  (in  Pedi- 
cellina on  one  only  ?)  with  vibratile  cilia,  arranged  in  a  single  series, 
and  vibrating  towards  the  extremity  of  the  tentacle  upon  one  side 
and  towards  the  base  on  the  other.  A  nervous  filament  and  muscular 
fibres  may  be  traced  into  tho  tentacles.  In  the  proper  hifipocrepia 
the  entire  plume  of  tentacles  is  surrounded  at  its  base  by  au  exceed- 
ingly delicate  transparent  membrane  in  the  form  of  a  cup  or  calyx, 
considered  by  Professor  Allman  as  analogous  to  the  membrane  of  the 
respiratory  sac  in  the  Tunicata ;  but  this  calyx  has  not  yet  been 
detected  in  any  marine  polyzoon.  In  the  genus  Pedicellina  the  ten- 
tacles are  also  surrounded  at  their  base  by  a  kind  of  membranous  calyx, 
but  this  is  of  an  entirely  different  import  from  the  membrane  con- 
necting the  bases  of  the  tentacles  in  the  P.  hippocrepia. 

The  perigastric  space  and  the  interior  of  the  lophophore  and  ten- 
tacles all  freely  communicate  with  oue  another,  aud  are  filled  with  a 
clear  fluid,  in  which  float  numerous  particles  of  a  very  irregular  form 
and  size.  This  fluid  obviously  represents  the  blood  or  common  nutrient 
and  respiratory  fluid  of  other  Molluscs.  It  is  kept  in  motion  by  the 
cilia  with  which  the  endocyst  is  lined,  but  there  is  no  special  circu- 
latory organ  as  in  the  Ascidice. 

D.  Organs  of  Motion. 
The  muscular  system  in  the  Polyzoa  is  highly  developed,  and  tho 
muscles  are  especially  interesting  in  a  physiological  point  of  view,  for 
they  seem  to  present  an  example  of  true  muscular  tissue  reduced  to 
its  simplest  and  essential  form.  They  are  composed  of  bundles  of 
elementary  fibres,  totally  separate  from  each  other,  throughout  their 
entire  course,  and  which  are  distinctly  marked  with  transverse  striaj. 
They  resemble  in  fact  very  closely  the  fibres  of  the  thoracic  muscles 
of  insects.  In  the  marine  Polyzoa  however  another  kind  of  fibres  may 
be  noticed,  presenting  nodular  enlargements,  which  would  seem  to 
resemble  very  closely  the  isolated,  organic  muscular  fibres  of  the 
higher  animals.  The  muscles  are  disposed  in  distinct  sets,  and  it  is 
by  the  agency  of  these  various  groups  that  the  different  movements  of 
protrusion  and  retraction  of  the  polypide  are  effected,  together  with 
the  actions  of  the  tentacles  aud  of  the  avicularia  and  vibracula.  For 
the  arrangement  of  the  muscles  iu  the  former  class  of  organs  see 
fig.  2  (5)  in  the  article  Molldsca.  The  curious  analogies  in  the  dis- 
position of  these  muscles  in  the  Polyzoa  with  that  of  the  muscles 
which  act  upon  the  shells  of  the  Bvachiopoda  are  also  pointed  out  in 
that  place. 

E.  Organs  of  Life  of  Relation. 
A  distinct  nervous  system  was  first  shown  to  exist  in  the  Polyzoa  by 
M.  Dumortier  in  Lophopm  crystallinus,  and  has  been  demonstrated 
by  Van  Beneden  in  Laguncula,  and  by  Allman  in  all  the  Hippocrepian 
genera  except  Paludicella ;  it  may  be  deemed  therefore  to  exist 
generally  in  the  class,  and  will  probably  be  found  essentially  alike  in 
all.  In  all  the  species  of  the  Hippocrepian  order  there  may  be  seen, 
attached  to  the  external  surface  of  the  oesophagus,  on  its  rectal  aspect, 
just  below  the  mouth,  a  hollow  oval  body  of  a  yellowish  colour,  which 
is  undoubtedly  a  nervous  ganglion,  as  Professor  Allman  has  succeeded 
in  distinctly  observing  nervous  filaments  in  connection  with  it ;  some 
of  which  may  be  traced  going  to  each  tentacle.  The  ganglion  also  sends 
off  filaments  upwards  towards  the  mouth,  and  one  may  be  observed 
passing  downwards  along  the  oesophagus ;  but  nothing  like  a  complete 
collar  surrounding  the  tube  has  been  observed  The  Polyzoa  do  not 
seem  to  possess  any  special  organs  of  sense. 

F.  Organs  of  Locomotion. 
In  Cristatella,  the  ectocyst,  according  to  Professor  Allman,  is  highly 
contractile,  and  presents,  below,  a  flattened  disc  destitute  of  apertures. 
Upon  this  disc,  which  closely  resembles  the  foot  of  a  Qasteropod,  the 
singular  polyzoary  creeps  about  upon  the  stems  and  leaves  of  aquatic 
plants.  Except  in  the  embryonic  condition  no  other  Polyzoon  would 
seem  to  possess  any  power  of  locomotion ;  or  at  any  rate  none  has 
been  noticed,  but  several  reasons  would  seem  to  render  it  probable 
that  the  species  belonging  to  the' Selenariadw  may  be  capable  of  loco- 
motion by  means  of  their  curiously-coustructed  vibracula. 

Q.  Reproduction. 
In  the  Polyzoa,  observes  Professor  Allman,  three  distinct  modes 
of  reproduction  may  be  witnessed,  namely  : — By  buds  or  gemma? ; 
by  true  ova  ;  and  by  free  locomotive  embryoes. 

1.  Reproduction  by  Gemmce.  —  The  gemma?  always  originate  in 
the  endocyst,  first  appearing  as  small  tubercles  projecting  into  th« 
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perigastric  space,  but  which  may  soon  be  seen  to  take  a  development 
in  an  outward  direction.  The  bud  now  presents  the  appearance  of  a 
vesicle  projecting  from  the  exterior  of  the  parent-cell,  closed  at  its 
external  or  free  extremity,  but  having  its  cavity  in  communication 
with  the  perigastric  space.  The  polypide  is  gradually  developed  in  the 
interior  of  the  gemma  by  the  differentiation  of  its  fine  granular 
contents,  and  the  extremity  of  the  bud  ultimately  opens  so  as  to 
admit  of  the  exsertion  and  retraction  of  the  young  animal.  Thus  is 
produced  a  fresh  cell  of  the  polyzoary,  whose  ultimate  form,  as  has 
been  before  observed,  depends  upon  the  point  of  the  cell  at  which  the 
bud  springs.  This  differs  in  almost  every  species,  and  upon  this 
difference  depends  the  diverse  physiognomy  of  the  various  species. 
For  instance,  if  each  cell  pullulates  at  a  single  point  at  the  upper  and 
back  part,  a  polyzoary,  consisting  of  a  single  series  of  cells,  such  as 
that  of  jEtea,  or  of  Ilippothoa  (fig.  C),  will  be  presented ;  if  from  each 
cell  two  are  given  off  and  remain  in  close  apposition,  a  circularly 
expanded  disc  of  greater  or  less  regularity  will  be  produced,  as  seen 
in  Lepralia  (figs.  15  and  15a),  some  Mcmbraniporce,  &c,  and  so  on. 

2.  Reproduction  by  Ova. — All  the  fresh-water,  and  probably,  also,  all 
the  marine  Polyzoa,  produce  true  ova,  which  are  formed  in  a  definite 
organ  or  ovary  ;  and  from  the  existence  of  a  true  ovary  and  of  ova,  we 
are  at  once  led  to  expect  the  co-existence  of  a  male  organ.  That  a 
testis  is  present  in  all  the  Bpecies  of  fresh-water  Polyzoa,  at  any  rate, 
no  doubt,  according  to  Professor  Allman,  can  be  entertained,  and  in 
Laguncula  (Farrella)  repens,  the  existence  of  this  organ  is  described 
and  figured  by  Van  Beneden.  In  Paludicella  Professor  Allman  says, 
"  that  the  ovary  and  testes  are  both  found  in  the  same  cell.  The 
former  is  an  irregularly  shaped  body,  adherent  to  the  inner  surface  of 
the  endocyst,  towards  the  upper  part  of  the  cell.  The  testicle  is  an 
irregularly  lobed  mass  attached,  like  the  ovary,  to  the  inner  surface  of 
the  endocyst.  It  occupies  a  position  near  the  bottom  of  the  cell,  and 
is  thus  separated  by  a  wide  interval  from  the  ovary.  Both  organs  are 
attached  to  the  side  of  the  stomach  by  a  cylindrical  cord.  The  form 
of  the  ovary  in  the  proper  JJippocrcpia  would  appear  more  to  resemble 
a  moniliform  cord.  In  Laguncula  (Farrella),  occording  to  Van  Beneden,  I 
the  ovary  and  testis,  in  form  and  situation  would  seem  very  closely 
to  resemble  those  in  Paltalicclla.  It  would  appear  also  that  the 
impregnation  of  the  ova  is  effected  by  their  escaping  from  the  ovary 
into  the  perigastric  cavity,  where  they  are  brought  into  contact  with 
the  spermatozoa,  which  have  in  like  manner  escaped  from  the  testis 
into  the  same  cavity,  and  are  swimming  actively  about  in  vast  numbers 
in  the  fluid  with  which  it  is  occupied.  There  does  not  appear  to  be 
any  special  opening  for  the  escape  of  the  ova  after  impregnation, 
which  is  probably  effected  by  a  rupture  in  some  part  of  the  endocyst. 
The  forms  of  the  ova  vary  a  good  deal  in  different  genera,  and  in  some 
aases  they  are  ciliated. 

3.  Professor  Allman  also  describes  a  mode  of  reproduction  by  free 
embryoes,  but  does  not  seem  to  have  noticed  their  mode  or  plan  of 
development. 

The  embryo  upon  its  escape  from  the  ovum  appears  sometimes  to 
be  ciliated,  sometimes  not.    In  the  case  of  Lepralia  coccinea,  a  cheilos- 
tomatous  species,  the  appearance  of  an  embryo  of  the  ciliated  kind 
and  its  subsequent  development  are  well  described  by  Mr.  Gosse.  | 
('  Naturalist's  ltambles  on  the  Devonshire  Coast,'  p.  218.) 

But  although  the  above  brief  description  of  the  reproduction  of  the 
Polyzoa  by  ova  formed  and  impregnated  within  the  perigastric  sac  be 
undoubtedly  correct,  as  applied  not  only  to  the  species  in  which  it 
baa  actually  been  observed,  but  from  analogy  to  others  as  well,  it 
cannot  be  denied  that  very  considerable  obscurity  rests  upon  the 
mode  in  which  the  ova  are  developed  in  the  ovicells  or  receptacles,  I 
which  have  received  that  name,  and  as  to  the  relation  which  those 
organs  bear  to  the  rest  of  the  animal.  There  can  be  no  doubt  that 
these  organs  do  contain  an  ovum  or  ova,  and  that  these  ova  are 
developed,  ab  origine,  in  them,  and  there  undergo  segmentation ;  but 
how  these  ova  are  fertilised,  and  why  a  difference  so  great  as  this  in 
the  position  of  the  ovigerous  organ  should  exist  in  apparently  closely  i 
allied  genera  or  even  species,  is  at  present  inscrutable. 

Section  III.  Classification. 

The  more  general  relations  of  the  Polyzoa  having,  as  before  ob- 
served, been  described  under  the  head  of  Molldsca,  the  remainder 
of  this  article  will  be  devoted  to  the  mode  in  which  they  may  be 
conveniently  arranged  among  themselves. 

With  our  present  defective  knowledge  of  many  particulars  respecting 
the  conformation  of  the  Polypides,  the  classification  of  the  Polyzoa 
can  only  be  attempted  with  any  prospect  of  useful  results,  from  the 
study  of  the  Polyzoary ;  that  is  to  say,  so  far  as  regards  the  deter- 
mination of  the  subordinate  groups — the  orders  themselves  being 
defined  by  characters  derived  from  the  Polypide,  or  soft  portion 
of  the  animal.  The  following  scheme,  which  in  its  main  features  has 
been  long  received,  appears  to  offer  as  convenient,  and  so  far  as  our 
present  acquaintance  with  the  subject  allows,  perhaps  as  natural  a 
classification  as  can  be  expected. 

Class  Polyzoa. 

Social  molluscous  animals,  whose  nervous  system  consists  of  a 
single  post-ccsophageal  ganglion,  with  branches,  but  without  a  nervous 
ring  around  the  oesophagus  ;  and  without  any  special  organs  of  sense 


or  of  circulation.    Mouth  surrounded  more  or  less  completely  with 

a  single  row  of  ciliated  tentacles. 

Polyzoa,  J.  V.  Thompson,  'Zool.  Research.,'  Mem.  5,  p.  92  (1830). 
Bryozoa,  Ebrcnb.,  '  Corallen-Thiere  des  Roth.  Meer,'  1831  (1834  ?). 
Molluscan  Zoophytes,  seu  Zoopliyta  Ascidioida,  Johnston,  '  Mag. 

Zool.  and  Bot.,'  1836. 
Ciliobrachiata,  Farrc,  '  Phil.  Trans.,'  1837. 

Order  I.  Polyzoa  infundibulala,  Qervais. 
Tentacles  disposed  on  an  uninterrupted  annular  lophophore,  sur- 
rounding the  unarmed  inouth. 

Sub-Order  I.  Cheiloslomata. 
The  crescentic  subterininal  mouth  of  the  cell  is  furnished  with  a 
moveable  lip,  by  which  it  is  closed  when  the  animal  retreats. 
Esckaradce,  Flustradcc,  Cellariada:  (ex.  Crisia),  Fleming. 
Polypiaria  opcrcnlifcra  el  cellarioza  (ex.  Crisia),  Blainville. 
Escharina,  Celleporina,  Ehrenberg. 
Urccolata  (pars),  Hagenow. 

A.  Cells  disposed  in  a  single  series. 
Family  1.  Calenicellidm,  Busk. 
Cells  connected  by  short  flexible  tubes. 

Qeu.  1.  Catenicella,  Blainv.  (Figs.  1,  2.) 

Cells  connected  by  short  corneous  tubes,  all  facing  the  same  way; 
polyzoary  phytoid,  erect,  dichotomously-branched ;  cell  at  the  bifur- 
cation geminate, 
o.  Fenestrates.    Cells  fenestrate  in  front ;  ovicells  terminal. 
P.  Vittata:.    Cells  with  a  narrow  elongated  baud  or  vitta  on  each 
side  in  front ;  ovicells  galeriform,  not  terminal. 
Catenicella,  Blainville  ;  '  Brit  Mus.  Cat.,'  p.  3. 
Catenaria,  Savigny,  '  Egypt,'  pi.  13. 
About  seventeen  species  known  ;  mostly  Australian. 


lt  Catenicella  taurina.  2,  Oatcnicella  elegans  ;  a,  geminate  cell.  3,  Calpidium 
ornatum.  4,  Salicomaria  farciminoides  ;  a,  avicularium.  5,  Cellularia  Peachii  ; 
a,  ovicell. 

Gen.  2.  Alysidium,  Busk. 
Cells  connected  by  short  corneous  tubes.    Two  cells  arising  from 
each  cell  at  a  bifurcation. 

Alysidium,  'Brit.  Mus.  Cat.,'  p.  13. 
Three  species  known. 

Gen.  3.  Calpidium,  Busk.  (Fig.  3.) 

Cells  with  an  avicularium  on  each  side ;  each  cell  with  three  distinct 
apertures,  arising  one  from  the  upper  part  of  another  in  a  linear 
series,  connected  by  short  corneous  tubes. 
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Culpidium,  Busk;  'Voyage  of  Rattlesnake,* i.  301  (fig.  3);  «Brlt 
Mus.  Cat.,'  p.  14. 
One  species. 

Family  2.  Scrupariadec. 
Junctions  of  tho  cells  rigid. 
Crisiadcc  (part),  Gray. 
Scupariadic,  Gray. 
Eucratiadce  (part),  Jolmst. 

Gen.  1.  Scruparia,  Okcn. 
Culls  decumbent;  aperturo  oblique,  subtermiual  j  branches  givou 
off  from  the  front  of  a  cell  bolow  the  aperture. 
Scruparia  (a),  Oken. 
Scruparia,  '  Brit.  Mus.  Cat.,'  p.  28. 

Gen.  2.  Hippothoa,  Lamouroux.  (Fig.  6.) 

Cells  decumbent,  adherent ;  branches  given  off  from  tho  sides  of 

tho  Cells.  _ '  n  t   '  on 

Jlippolhoa,  Lamx. ;  Gray;  Johnst. ;  'Brit.  Mus.  Cat,  p.  29. 
Catmicclla  (pars),  Blainville  (uon  M.  Edwards). 
Terebripora,  D'Orbigny. 
Tubitlipora  (sp.),  Jameson. 
Threo  species  known. 
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C,  Eippothoa  catemilaria.  7,  Bcania  mirabilis  ;  a,  natural  size.  8,  Farcimi- 
naria aculeala  ;  a,  ovicells.    9,  bimelopia  cornuta.    10,  Oaberta  Boryt. 

Gen.  3.  ^Etta,  Lamouroux. 
Cells  tubular,  erect,  scattered ;  adnate  and  decumbent  at  the  base. 

jElta,  Lamx. ;  Gray  ;  '  Brit.  Mus.  Cat,'  p.  30. 

Anguinaria,  Lamarck;  Johnston. 

Falcaria  (0),  Oken. 
Four  species. 


Gen.  4.  Beania,  Johnston.  (Fiff'  7  ) 

Cells  arising  ono  from  another  by  a  slender  filiform  prolongation 
or  tube,  and  open  in  front;  maiyinal  spines  hollow,  marching 
Bcania,  Johnst;  Gray  ;  '  15rit.  Mus.  Cat.,'  p.  82. 
Two  species. 

Jl.  Cells  disposed  in  a  double  or  in  multiple  series. 
Family  3.  Salicornariadw. 
Cells  disposed  around  an  imaginary  t-xis,  forming  cylindrical 
branches  of  a  dichotomou-dy-divided  erect  poly/.oary. 
Salieoittariana,  Gray. 
Salicornariaila;  '  Brit.  Mus.  Cat.,'  p.  1 5. 

Gen.  1.  Salicornaria,  Cuvicr.         (Fig-  4.) 
Front  of  each  cell  much  depressed,  surrounded  by  an  elevate'! 
ridge,  by  which  tho  surface  of  the  branch  is  divided  into  more  or 
less  regular,  Hiomboidal  or  hexagonal  spaces;   avicularia  scattered; 
ovicells  immersed,  inconspicuous;  branches  articulated. 

Salicornaria,  Cuvicr;  Johnston  ;  '  Brit  Mus.  Cat,  p.  10. 
Farcimia,  Fleming;  Johnston,  'Ed.'  i. 
Cellaria  (a),  Lamarck  ;  Lamx. ;  Do  Blainville. 
Fivo  species.  _  . 

Gen.  2.  Neltia,  Busk. 
Front  of  cell  convex,  with  a  distinct  raised  border;  aperture  very 
large;  ovicells  (?);  no  avicularia.  ,. 

Salicornaria  (sp.),  Busk., '  Voyage  of  Rattlesnake,  l.  307. 
Nellia,  'Brit  Mus.  Cat,'  p.  13. 
Two  species. 

Gen.  3.  Vincidaria,  Defranc.  (Fig-  19.) 

Polyzoary  rigid,  calcareous,  inarticulated ;  surface  not  areolatcd ; 
aperture  large  ;  no  avicularia ;  ovicells  inconspicuous 

Vincidaria,  Defiance ;  Blaiuv. ;  Hagenow  ;  '  Brit.  Mus.  Cat,  p.  JG. 
Qlauconoma,  Goldfuss. 
Siphonella,  Hagenow. 
Cellaria  (pars),  Reuss. 
One  recent  species  ;  numerous  fossil. 

Gen.  i.  Farciminaria,  Busk.  (Fig-  8.) 

Polvzoary  corneous,  flexible ;  margin  of  aperture  much  raised ; 
aperture  very  large ;  ovicells  cucullate,  prominent;  no  avicularia. 
Farciminaria,  '  Brit.  Mus.  Cat.,'  p.  32. 
One  species.  .  ,    _  , 

Family  4.  Celhdariadw,  Busk. 

Cells  disposed  in  the  same  plane,  forming  linear  branches  of  a 
dichotomously  divided  phytoid,  erect,  articulated  polyzoary. 
Bugulidee  (pars),  Gray. 
Cellidaridce  (pars),  Johnston. 
Eseharidie  (pars),  Johnston;  Gray. 
Ccllulariadee,  '  Brit.  Mus.  Gat.,'  p.  19. 

Gen.  1.  Cellular ia,  Pallas.  (Fig-  5.) 

Cells  bi-triserial;  more  than  four  in  each  internode  ;  oblong  or 
rhomboidal,  contiguous;  perforated  behind,  unarmed  or  very  rarely 
with  an  avicularium  on  the  upper  and  outer  angle  of  the  cells. 

Celhdaria  (pars),  Pallas;  Fleming;  Johnston  (pars) ;    Brit.  Mus. 

Cat,*  p.  19. 
Bugula  (pars),  Gray ;  Oken. 
Three  species. 

Gen.  2.  Menipea,  Lamouroux. 
Cells  oblonc  or  elongated  and  attenuated  downwards  ;  imperforate 
behind,  with  a  sessile  avicularium  (frequently  absent)  on  the  upper 
and  outer  angle,  and  one  or  more  sessile  avicularia  on  the  front  of  the 
cell  below  the  aperture  (not  always  present). 
Menipea,  Lamx.;  '  Brit.  Mus.  Cat.,'  p.  20. 
Cellaria  (pars),  Linn. ;  Sohnder. 
Crista  (pars),  Lamx. 
Tricellaria.  Fleming ;  Blainville. 

Six  species.  '  ^ 

Gen.  3.  Scrupoccllana,  \  au  Beneden. 

Cells  rhomboidal,  with  a  sinus  ou  the  outer  and  hinder  aspect ;  each 
furnished  with  a  sessile  avicularium  at  the  upper  and  outer  angle,  and 
with  a  vibraculum  behind.    Cells  biserial  and  numerous  in  each 

mteTS°ntpocdlaria,  Van  Beneden;  Gray;  'Brit  Mus.  Cat,'  p.  23. 
Biccllaria  (sp.),  Blainville. 
Celhdaria  (sp.),  Pallas;  Johnston. 
Cellaria  (sp.),  Solander ;  Lamarck. 
Scruparia  (sp.),  Oken. 
Seven  species. 

Gen.  4.  Canda,  Lamouroux. 
Cells  rhomboidal,  sinuated  on  the  outer  side  for  the  lodgment  of  a 
vibraculum ;  no  avicularium  on  the  upper  aud  outer  angle ;  some- 
times  one  in  front  of  the  cell.  [T^.A  „  .  ,  M 

Canda,  Lamx. ;  Blainville  ;  Gray  \  '  Brit,  Mus.  Cat,  p.  H, 
Cellaria  (sp.),  Lamarck. 
Cellarinei,  Van  Beneden. 
Biccllaria  (sp.),  Blainville. 
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Scrupocellaria,  Gray. 
Cellularia  (sp.),  Johnston, 
Two  species. 

Gen.  5.  Emma,  Gray, 
Cells  in  pairs  or  triplets ;  a  sessile  avicularium  (sometimes  wanting) 
on  the  outer  side  below  the  level  of  the  aperture. 
Emma,  Gray;  'Brit.  Mus.  Cat.,'  p.  27. 
Two  species. 

Family  5.  Cabereada,  Busk. 
Polyzoary   dichotomously   divided    into    ligulate  bi-multiserial 
branches ;  on  the  backs  of  wbich  aro  vibracula,  each  of  which  is 
common  to  several  cells. 

Cabereadce,  Busk. ;  '  Voyage  of  Rattlesnake ;'  Brit.  Mus.  Cat.'  p.  37. 

Gen.  1.  Caberea,  Lamx.       (Eig.  10.) 
Cells  bi-multiserial,  in  the  latter  case  quincuncial.   Back  of  branches 
covered  with  large  vibracula,  wbich  are  placed  obliquely  in  two  rows, 
diverging  in  an  upward  direction  from  tho  middle  line,  at  which  the 
vibracula  of  either  side  decussate  with  those  of  the  other. 

Caberea,  Lamx. ;  Blainville;  Gray;  'Brit.  Mus.  Cat.,'  p.  37. 
Selbia,  Gray. 
Crisia  (sp.),  Audouiu. 
CMaria  (sp,),  Lamarck. 
Celhdaria  (sp.),  Fleming;  Johnston. 
Four  species. 

Gen.  2.  Amastigia,  Busk. 
Cells  bi-quadriserial ;  vibracula  small,  resembling  avicularia. 
One  species. 

Family  6.  Biccllariada;,  Busk. 
No  vibracula ;  avicularia,  when  present,  pedunculate. 
Biccllariada;,  Busk. ;  '  Voyage  of  Rattlesnake.' 
Bugididas,  Gray. 

Gen.  1.  Bicellaria,  Blainville.        (Fig.  11.) 
Cells  turbinate,  distant.    Aperture  directed  more  or  less  upwards. 
Several  spines,  marginal  or  dorsal. 

Bicellaria,  Blainville  ;  Gray  ;  '  Brit.  Mus.  Cat.,'  p.  41. 
Cellularia,  Fleming ;  Pallas  (sp.). 
Cellaria  (sp.),  Oken ;  Lamarck. 
Bugula  (sp.),  Oken. 
Four  species. 


1J,  Bicellaria  ciiiata,    12,  Carlasca  elegant ;  a,  front;  6,  tack. 


Gen.  2.  Ilalophila,  Gray. 
Cells  contiguous,  attenuated  downwards;  much  expanded  above, 
with  a  large  plain  aperture  unarmed. 

Jfalopkikt,  Gray,  '  DiefF.  New  Zealand  ; ' '  Brit.  Mus.  Cat.,'  p.  43 
Bicellaria,  Busk.,  '  Voyage  of  Rattlesnake,' 
Gen.  3.  Bugula,  Oken. 
Cells  elliptical  (behind),  closely  contiguous,  bi-multiserial ;  aperture 
very  large  ;  margin  simple,  not  thickened. 

Bugula,  Oken  ;  Gray  ;  '  Brit.  Mus.  Cat.,'  p.  43. 
Acamarchis,  Lamx. ;  Blainville. 
Crista  (sp.),  Lamx. 

Cellularia  (sp.),  Pallas;  Johnston  (sp.). 
CMaria  (sp.),  Solauder ;  Lamarck. 
Bugulina  (sp.),  Gray. 
Crisxdaria  (sp.),  Gray. 
Six  species. 

Family  7.  Gemellariadte,  Busk. 
Cells  opposite  in  pairs.    Polyzoary  continuous. 

Qemellariadx,  Busk;  '  Voyage  of  Rattlesnake; '  'Brit.  Mus.  Cat.,' 
p.  33. 

Gen.  1.  Oemellaria,  Savigny.       (Fig-  29.) 
Cells  joined  back  to  back  ;  all  the  pairs  faciug  the  same  way. 

Oemellaria,  Savigny ;  Van  Benedeu ;  Johnston ;  Gray ;  '  Brit. 
Mus.  Cat.,'  p.  34. 

Gemicellana,  Blainville. 

Loricaria,  Lamx. 

Notamia  (pars),  Fleming. 

Loricula,  Cuvier. 

Crisia  (sp.),  Lamx. ;  Lamarck. 

Scruparia  (/3),  Oken. 
One  species. 


29,  Gemellaria  loricata. 
Gen.  2.  Didymia,  Busk. 
Cells  joined  side  to  side ;  no  avicularia. 

Didymia,  Busk. ;  '  Voyage  of  Rattlesnake ; '  'Brit.  Mus.  Cat.,'  p.  3.'5. 
One  species. 

Gen.  3.  Dimetopia,  Busk.        (Fig.  9.) 
Cells  joined  back  to  back ;  aperture  oblique ;  each  alternate  pah: 
of  cells  looking  the  same  way. 

Dimetopia,  Busk  ;  '  Voyage  of  Rattlesnake.' 
Two  species. 

Gen.  4.  Notamia,  Fleming. 
A  pair  of  tobacco-pipe  shaped  avicularia,  visible  above  each  pair  of 
cells. 

Epistomia  (sp.),  Fleming ;  Gray. 
Dynamena  (sp.),  Lamx. ;  Blainville. 
Notamia,  Fleming;  'Brit.  Mus.  Cat.,'  p.  36;  Johnston. 
Oemicellaria  (sp.),  Blainville. 
Sertularia  (sp.),  Gmelin. 
Cellularia  (sp.),  Pallas. 
One  species. 

Family  8.  Flustradoi,  Gray. 
Polyzoary  flexible,  expanded,  foliaceous,  erect ;  sometimes  decum- 
bent and  loosely  attached.    Cells  multiserial,  quincuncial,  or  irregular. 
Flustra,  Linn. ;  Johnston  (pars). 
Flustrada?,  Gray  (pars) ;  '  Brit.  Mus.  Cat.,'  p.  46. 
Escharidce  (part),  Johnston ;  Gray. 
Polypiers  a  Rdseau  (pars),  Lamx. 
Flustrees  (pars),  Lamx. 
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flon.  1.  Flustra,  Linnnous. 
Cells  contiguous  ;  on  both  sides  of  tho  from  I. 

Flustra  (up.),  liiun. ;  Lamarck;  Gray.  J  &c. 
Five  species. 

Geu.  2.  Carbasca,  Gray.       (Fig.  12.) 
Cella  contiguous  ;  on  ono  sido  only  of  the  frond. 

Flustra  (sp.),  Linn.  ;  Johnston. 

Carbasca,  Gray;  '  Brit.  Mus.  Cat.,'  p.  50. 
Ten  species. 

Gen.  3.  Diachoris,  Busk.        (Fig.  13.) 
Cells  disjunct ;  each  connected  with  six  others  by  tubular  processes. 

Diachoris,  Busk.,  '  Voyago  of  Uat  tlcsuake.' 
Three  species. 


IS,  Diachoris  mageitanica  ;  a,  avicularia. 
Voting  stute  of  Lepraiia  ciliata. 


14,  Membranipora  coriacea.  15a, 


Family  9.  Mcnibraniporidce,  Busk. 
Polyzoary  membranaceo-calcareous,  or  calcareous,  expanded,  encrust- 
ing (sometimes  foliaceous,  contorted,  and  suberect).    Cells  horizontal, 
quincuncial,  or  serial. 

Flustra,  Linn.  (pars). 

Flttstrada;  (pars),  Gray. 

Celleporidw  (pars),  Johnston. 

Membraniporidee,  Busk. ;  '  Brit.  Mus.  Cat.,'  p.  55. 

*  Cells  more  or  less  open  in  front,  with  raised  margins. 

Gen.  1.  Membranipora,  Johnston.  (Fig.  14-) 

Polyzoary  encrusting  (or  suberect,  foliaceous,  and  contorted),  spread- 
ing irregularly.  Cells  more  or  less  irregularly  disposed  or  quincuncial, 
with  raised  margins ;  a  greater  or  less  extent  of  the  aperture  occupied 
by  a  thin  membrane. 

Eschara  (pars),  Pallas. 

Flustra  (sp.),  Linn. ;  Esper ;  Berkeley  ;  Lamarck ;  Grant ;  Fleming ; 

Risso ;  Johnston  ;  Lamouroux. 
Membranipora,  Johnston  ;  '  Brit.  Mus.  Cat.,'  p.  56 ;  W.  Thompson  ; 

H  assail. 
Discopora  (pars),  Lamarck. 

Annulipora,  Conopeum,   Callopora,  Amphiblestrum,  Micropora, 
Gray. 
Eighteen  species. 

**  Aperture  of  cells  entirely  filled  in  by  a  convex  calcareous  expan- 
sion.   Cell3  disposed  in  more  or  less  regularly  radiating  lines. 
Geu.  2.  Lepraiia,  Johnston.       (Figs.  15  &  15a.) 


15,  Lepraiia  Peachii.     1C,  Cellepora  pitmicosa. 

Polyzoarium  adnatc,  crustaccous,  spreading  from  a  centre  in  a  more 
or  less  circular  form  ;  composed  of  contiguous,  or  connected,  calca- 
reous, decumbent  cells,  the  wall  of  which  is  complete  in  front. 
Eschara  (sp.),  Moll.  ;  Pallas. 

Lepraiia,  Johnston  ;  Gray  ;  '  Brit.  Mus.  Cat.,'  p.  G3. 
Berenicca,  Fleming  (non  Lamouroux  nor  Peron). 
Escharina  (sp.),  Milne- Edwards ;  Gray. 
Escharoides  (sp.),  Milne-Edwards. 

Oellcpora  (sp.),  Oken  ;  Audouin  (pars) ;  Lamouroux  (pars) ;  Hage- 

now  (pars). 
Flustra  (varior). 

Discopora,  Lamarck  (pars) ;  Gray  (pars) ;  Lamouroux  (pars). 
Cribrillina,  Herenlia,  Escharella,  Porella,  Cellcporella  (all  sp.), 
Gray. 

1.  Armatcc.    Species  provided  with  either  avicularia  or  vibracula. 

A.  Species  having  avicularia. 

a.  Median  and  single. 

*  Superior  (above  the  mouth). 
**  Inferior  (below  the  mouth). 
P.  Avicularia  double,  or  azygous  and  lateral  on  each  cell, 

or  only  on  some  cells  in  the  polyzoary. 

B.  Species  having  vibracula. 

2.  Inarmatas.    Species  without  either  avicularia  or  vibracula. 

a.  With  oral  spines, 
ft.  Mouth  unarmed. 
About  fifty  or  sixty  species. 

Family  10.  Celleporidm,  Busk. 
Polyzoarium  composed  of  cells,  standing  more  or  le33  vertical  to  its 
axis  or  plane,  heaped  together,  or  irregularly  overlying  each  other. 
Celleporidw,  Johnston  (pars) ;  '  Brit.  Mus.  Cat.,'  p.  58. 

Geu.  1.  Cellepora,  0.  Fabricius.         (Fig.  16.) 
Polyzoarium  calcareous,  rigid,  adnate  or  erect,  composed  of  urceolate, 
suberect,  contiguous  cells,  heaped  together  irregularly,  or  arranged 
quincuncially.    An  ascending  rostrum  on  one  or  both  sides  of  the 
mouth  usually  furnished  with  an  aviculariurn. 

Cellepora  (sp.),  0.  Fabricius;  Johnston;  Linnaeus;  Miiller  ;  Ber- 
keley ;  Stewart ;  Lamarck ;  Lamouroux ;  Fleming ;  Olivi. 
Spongites,  Oken. 
Tubipora  (pars),  Linn. 

Millepora  (pars),  Pallas ;  Ellis  and  Solander  (pare). 
Eschara  (pars),  Pallas. 

*  Adnate,  globose,  or  spreading. 
**  Erect 

Eight  species. 

Family  11.  Escharidtt,  Busk. 
Polyzoary  erect,  rigid,  foliaceous  and  expanded,  lobate  or  reticulate 
Cells  disposed  quincuncially  in  the  same  plane,  on  one  or  both  surfaces 
Escharida;  (pars),  Johnston. 
Lepraliance  (pars),  Gray. 
Eeteporancc,  Gray. 

Gen.  1.  Eschara,  Ray.  (Fig.  17.) 

Polyzoarium  foliaceous  and  expanded,  or  contorted,  or  branched  and 
sublinear.  Cells  disposed  on  both  surfaces,  back  to  back,  immersed, 
coalescent,  horizontal  to  the  plane  of  the  axis. 

Eschara,  Ray;  Fleming;   Johnston;   Lamarck;   Gray;  Pallas 

(pars) ;  Moll  (pars) ;  '  Brit.  Mus.  Cat./  p.  89. 
Nullipora  (sp.),  Solander. 
Cellepora  (sp.),  Esper. 
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*  Polyzoary  more  or  less  expanded,  foliaceous. 
**  Polyzoary  subdivided  into  branching  lobes. 
Eloven  species. 

Gen.  2.  Retepora,  Imperato.  (Fig.  28.) 

Polyzoarium  foliaceous,  calcareous,  reticulated.  Cells  immersed, 
opening  at  one  surface  only. 

Millepora,  Linn.(pars) ;  Ellis  and  Solander;  Esper;  Marsigli ;  Cuvier. 
Retepora,  Imperato ;  Lamarck ;  Risso  ;  Fleming ;  Stark  ;  De  Blain- 
ville ;   Couch  ;  Johnston  ;  Goldfuss  (pars) ;  Hagenow  (pars) ; 
'  Brit.  Mus.  Cat.,'  p.  93. 
Frondipora,  Okeu ;  De  Blaiuville. 
Three  species. 


28,  Setepora  cellulosa. 


Family  12.  Selcnariadoe,  Busk. 
Polyzoary  moro  or  less  regularly  orbicular,  convex  on  one  side,  plane 
or  concave  on  tho  other  (probably  free).    Furnished  with  large  and 
powerful  vibracula,  with  variously  formed  setco  (probably  locomotive). 
SelenariadcC;  Busk  ;  '  Brit.  Mus.  Cat.,'  p.  97. 

Gen.  1.  Cupularia,  Lamouroux. 

(Fig.  18  ;  vide  also  figs,  in  Cellaui^a.) 
Each  cell  throughout  the  polyzoary  with  a  vibraculum  at  the 
Bummit. 

Cupularia,  Lamouroux  (proposed)  ;  '  Brit.  Mus.  Cat.,'  p.  97. 
Lunulites,  Lamouroux  (pars);  Defrance  (pars). ;  Deslongchamps 
(pars);  Goldfuss  (pars);  De  Blainville  (pars);  Gray;  Cuvier 
and  Brongniart ;  Lonsdale  (pars) ;  Michelin  (pars). 
Ftnestella  (pars),  Lonsdale. 
Five  species  (recent) ;  numerous  fossil. 

Gen.  2.  Lunulites,  Lamouroux. 
Cells  arranged  in  series  radiatiug  from  the  centre  and  bifurcating  as 
they  advance;  vibracula  in  linear  series  alternate  with  those  of  the 
cells. 

As  in  the  preceding  species. 
Four  species  (recent) ;  numerous  fossil. 

Gen.  3.  Selenaria,  Busk. 
Only  a  certain  number  of  cells,  dispersed  at  uniform  distances  apart, 
furnished  with  vibracula.    The  front  of  each  cell  furnished,  covered 
by  a  cribriform  calcareous  expansion ;  the  others  arched  above  and 
contracted  below. 

Lunulites  (pars),  Busk,  ■  Voyage  of  Rattlesnake.' 
Selenaria,  'Brit.  Mus.  Cat.,'  p.  101. 

Sub-Order  II.  Cyclostomata. 
Cells  tubular,  calcareous,  immersed  or  exserted ;  mouth  terminal, 
without  any  moveable  appendage  or  lip. 
Tubuliporina,  Milne-Edwards. 
Tubuliporidoe,  Johnston. 
Auloporina  (pars),  Ehrenberg;  Johnston. 

A.  Erectse. 

Polyzoary  erect,  free,  simple  or  branched,  linear  or  expanded 
above  ;  branches  articulated  or  continuous. 

Family  1.    Crisiada,  Milne-Edwards. 

Polyzoarium  divided  into  distinct  internodes,  connected  by  a 
horny  substance. 

Gen.  1.    Crisidia,  Mime-Edwards. 
A  single  cell  in  each  internode. 
Sertularia  (pars),  Linn. ;  Berkeley  (pars) ;  Esper  (pars). 


17 ,  Eschara  foliacea.    18,  Ouputaria  Lotcei.    19,  Tincutaria  ornaUt. 

Cellularia  (pars),  Pallas  ;  Hogg. 

Cellaria,  Ellis  and  Solander  (pars) ;  Lamarck  (pars). 

Eucratea,  Lamouroux  (pars)  ;  Risso  (pars) ;  Fleming  (pars) ; 

Templeton. 
Unicellaria  (pars),  Blainville. 
Crisidia,  Milne-Edwards. 
Crisia  (pars),  Johnston ;  Hassall  (pars),  &c. 
One  or  two  species. 

Gen.  2.    Crisia,  Lamouroux.       {Fig.  20.) 
Two  or  more  cells  in  each  internode. 

Syn.  as  above. 
Three  species  recent ;  several  fossil 

Family  2.  Idmoneadce. 
Polyzoarium  continuous  throughout,  usually  polymorphous. 

Gen.  1.    Idmonea,  Lamouroux.       (Fig.  22.) 
Openings  of  cells  disposed  in  transverse  or  oblique  alternate  series 
on  each  side  of  the  front  of  the  branches  of  the  polyzoary,  on  which 
is  a  raised  line  or  ridge  separating  the  rows  of  cells. 
Retepora  (sp.),  Lamarck. 
Hornera  (sp.),  Defrance. 
Idmonea,  Lamouroux  ;  Blainville. 
Three  or  four  species  recent ;  many  fossil. 

Gen.  2.    Pustulipora,  De  Blainville.       (Fig.  26.) 
Openings  of  cells  disposed  irregularly,  on  all  sides  of  the  cylindrical 
or  compressed  branches  or  lobes  of  the  polyzoary. 
Ceriopora  (pars),  Goldfuss. 
Idmonea  (sp.),  De  Blainville. 

Pustulipora,  Blainville  ;  Milne-Edwards  ;  Johnston. 
Tubulipora  (sp.),  Couch. 
Five  or  six  species  recent ;  many  fossil 
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20,  Crisia  biecUata  ;  a,  ovicell.  21,  Alecto  granulata.  22,  Idn'onea  radians ; 
a,  natural  size.    23,  Tubulipora  serpens. 

Gen.  3.    llorncra,  Lamouroux. 
Openings  of  cells  disposed  irregularly,  or  in  more  or  less  regular 
opposite  transverse  series,  on  one  side  only  of  the  branches  or  lobes 
of  the  polyzoary. 

MUlepora  (sp.),  Esper. 
Prfrpora  (sp.),  Lamarck. 

llorncra,  Lamouroux  ;  De  Blainville  ;  Milne-Edwards. 
Several  species  recent;  many  fossil. 

B.  Adnata,  s.  decumbentes. 

Polyzoarium  adnate  or  suberect  above,  decumbent  and  adnatc 
below. 

Family  3.  Tubuliporadcc. 
Polyzoarium  divided  into  linear  or  sublinear  branches  or  lobes, 
sometimes  more  expanded  and  lobate  upwards,  always  decumbent, 
and  closely  adnate. 

Gen.  1.    Alecto,  Lamouroux.       {Fig.  21.) 
Polyzoarium  composed  of  a  single  or  of  multiple  scries  of  cells. 
Alecto,  Lamouroux;  Milne-Edwards;  Johnston  (pars) ;  De  Blain- 

ville ;  Fleming. 
MUlepora  (sp.),  Linn. 
Aulopora  (sp.),  Goldfuss,  &c. 
Three  or  four  species  recent ;  several  fossil. 

Gen.  2.    Tubulipora.       (Fig.  23.) 
Polyzoarium  arising  from  a  contracted  base,  and  expanding  above ; 
oither  simple  or  irregularly  subdivided  ;  decumbent  and  adherent 
below,  usually  free  and  suberect  above. 

Tubulipora,  Milne-Edwards  (pars);  Johnston  (pars);  Fabricius; 
Turton;  Gmelin;  Couch  (pars) ;   Fleming  (pars);  Lamarck 
(sp.) ;  Risso  (sp.). 
Tubipora  (sp.),  Linn. ;  Jameson  ;  Stewart ;  Bosc. 
MiUepora  (sp.),  Ellis  and  Soland. 
Cdkpora  (sp.),  Esper. 
Pherusa  (?),  Lamouroux,  &c. 
Five  or  six  species  recent ;  several  fossil. 


Family  4.  Vitcopwadcc. 
Polyzoarium  in  tho  form  of  a  closely  adnate,  circular,  or  Irrogular 
disc  or  patch. 

Tulmli]>orid(C  (pars),  Milno-Ivl wards,  &c. 

Gen.  1.    DUcopora,  Lamarck. 
Polyzoarium  a  circular  disc,  cither  flat,  concave,  or  convex  in  the 
centre,  with  the  luberflct  tubes  opening  irregularly  in  all  parts  of  thf 
surface,  and  usually  surrounded  by  a  thin  calcareous  border. 
Discopora,  Lamarck  ;  Lamouroux  ;  Flouting. 
Tubuliptira  (pars),  Johnston. 
Mclobesia,  Audouin. 
Obelia,  Quoy  and  (laimard. 
Madrepora,  Ellis  and  Solander ;  O.  Fabricius. 

Gen.  2.   Diastopora,  Lamouroux.       (Fig.  24.) 
Polyzoarium  more  or  less  depressed,  circular,  discoid  ;  the  cells  sub- 
alternating,  horizontal,  immersed  ;  openings  elliptical. 
MiUepora  (sp.),  Esper. 
Mcsenteripora,  De  Blainville. 

Diastopora,  Milno-Edwards   (pars);   Johnston   (Hp.);  ilagcnow 
(pars). 

Aulopora  (sp.),  Goldfuss. 
Bcrenir.cn  (sp.),  Lamouroux. 
Ilosacilla,  Homer. 


24,  Diascopora  (sp.  ?)  ;  25,  Scrialaria  lendigera , 
lipora,  (sp.  ?).    27,  Farretla  pralonga. 


a,  oral  seta?.    2G,  ruitu- 


Gen.  3.    Defrancia,  Bronn. 
Polyzoary  either  discoid  and  adnate  throughout,  or  fungiform  aud 
attached  by  a  short  stem  ;  openings  of  tubes  disposed  in  lines  or  rows 
radiating  from  the  centre. 
Pclagia,  Lamouroux. 
Lichenopora,  Micheliu. 

Tubulipora,  Milne-Edwards  (sp.) ;  Johnston  (sp.) 

Ccriopora  (auct.,  pare). 

Ikfrancia,  Bronn. ;  Hagenow;  Reuss. 

Sub-Order  III.  Ctenostomata, 
Cells  corneous,  or  fleshy,  tubular  or  depressed,  free  or  coaleBcent ; 
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mouth  terminal  or  subtcrminal,  contractile,  and  when  the  polypide  is 
exserted,  surrounded  with  a  fringe  or  row  of  seta),  connected  by  a 
delicate  membrane. 

Vesicularina,  Johnston. 

Polyzoa  cornea,  Gray,  and  including — 

Halcyonellea,  Johnston. 

Polyzoa  carnosa,  Gray. 

Alcyoniadcc  and  Alcyonidulw,  Johnston. 

Family  1.  Vesiculariadm,  Johnston. 
Cells  tubular  or  ovate,  separate,  arising  from  a  basal  tube  common 
to  all  or  to  several ;  mouth  terminal. 
Vesiculariadm,  Johnston. 

Gen.  1.  Seriala/ria,  Lamarck.  {Fig-  25.) 

Cells  uniserial  or  biserial,  and  unilateral,  placed  in  close  sets  at 
Btated  intervals  ;  basal  tube  divided  into  internodes. 

Serialai-ia,  Lamarck ;  Risso ;  Fleming  ;  Templeton  ;  Couch ;  De 

Blainville. 
Ainathia,  Lamouroux,  &c. 
Three  or  four  species. 

Gen.  2.  Vcsicidaria,  J.  V.  Thompson. 
Cells  ovate  or  subtubular,  disjunct,  uniserial,  and  unilateral ;  poly- 
pide with  a  gizzard. 

Valkeria  (sp.),  Fleming. 

Vesicularia,  Thompson ;  Farre;  Johnst. ;  Van  Beneden  ;  Couch. 
One  species. 

Gen.  3.  Valkeria,  Fleming. 
Cells  ovate,  clustered  in  whorls  at  the  joints  of  the  basal  tube  ; 
polypides  without  a  gizzard. 

Valkeria,  Johnston  ;  Fleming ;  Farre ;  Vau  Beneden. 
Vesiculai-ia  (sp.),  Thompson. 
Cuscutaria,  De  Blainville. 

Gen.  4.  Bowcrhankia. 
Cells  unilateral,  irregularly  placed,  sessile  ;  polypides  with  a  gizzard 
(armed  with  two  teeth). 

Bowcrbankia,  Farre  ;  Johnston  ;  Van  Beneden. 
One  species. 

Gen.  5.  Farrclla.  (Fig.  27.) 

Cells  elliptical,  scattered ;  polypide  without  a  gizzard. 

Farrella,  Ehrenbcrg ;  Johnston. 

Lagendla,  Farre. 

Laguncida,  Van  Beneden. 
Two  species. 

Gen.  G.  Anguinella,  Van  Beneden. 
Cells  tubular,  supported  on  a  common  stalk,  and  branching  out  iu 
a  palmate  fashion. 

Anguinella,  Van  Beneden. 

Family  2.  Alcyoniada,  Johnston. 
Cells  fleshy,  immersed,  angular ;  mouth  terminal,  simple,  con- 
tractile. 

Halcyoncllcw,  Johnston. 
Polyzoa  carnosa,  Gray. 
Alcyoniadcv,  Johnston. 
Alcyoniduke,  Johnston. 

Gen.  1.  Alcyonidium,  Lamouroux. 
Polyzoary  variously  lobed,  massive,  fleshy,  erect,  or  aduate. 

Alcyoniuvi,  Ellis ;  Baxter  ;  Pallas;  Linn.;  Olivi ;  Esper;  Miiller; 

Lamouroux  ;  De  Blainville ;  &c. 
Alcyonidium,  Lamouroux  ;  Gray;  Hooker;  Johnston;  W.  Thomp- 
son ;  &c. 

Halodactylus,  Farre ;  Van.  Beneden. 
Cycloum  (sp.),  Hassall. 
Sarchochitum  (?),  Hassall. 
Three  or  four  species. 

Sub-Order  IV.  P.  PediceUinea,  Gervais. 
Lophophore  produced  upwards  on  the  back  of  the  tentacles, 
uniting  them  at  their  base  in  a  sort  of  muscular  calyx. 

Family  1.  Pedicellinidm,  Johnston. 
Gen.  1.  Pedicellina,  Sars. 
Polypide  not  retractile  within  the  delicate  closely  adnate  ectocyst, 
which  is  produced  downwards  into  a  long  tubular  pedicle,  containing 
muscular  fibres,  and  rising  vertically  from  a  creeping  radical  tube. 
Hydra  (sp.),  Fleming;  Bosc. ;  Lister;  Sharpey. 
Pedicellina,  Sars ;  Johnston;  Van  Beneden. 
Lusia,  Milne-Edwards ;  De  Blainville  ;  Gervais  ;  Hassall. 
Crinomorpha,  Van  Beneden. 
Two  or  three  species. 

Sertularia  (sp.),  Miiller;  Bosc;  Lamarck. 
Three  species. 

Order  II.  Polyzoa  hippocrepia,  Gervais. 
Tentacles  disposed  on  a  crescentic  or  horse-sljoe  shaped  lophophore; 
eversion  of  endocyst  only  partial. 
Polypiaria  hippocrepia,  Gorvais. 


Polyzoa  hippocrepia,  Gray. 
Lemniades,  Johnston;  Allman. 
Freshwater  Polyzoa,  Allman. 
Freshwater  Bryozoa,  Hancock. 
Bryozoaires  Fluviatiles,  Van  Beneden. 

Family  1.  Crislatellidm,  Allman. 
Polyzoary  free,  locomotive. 

Gen.  1.  Criilatella,  Cuvier. 
Polyzoary  sacciform,  hyaline,  with  a  common  flattened  disc  adapted 
for  locomotion ;  orifices  placed  on  the  surface  opposite  to  the  disc,  and 
arranged  in  several  concentric  marginal  series ;  ova  lenticular,  with 
annular  and  marginal  Bpines. 
One  species. 

Family  2.  Plumatellidm,  Allman. 
Polyzoary  rooted. 

A.  Lophophore  with  two  long  arms. 
Gen.  1.  Lophopus,  Dumortier. 
Polyzoary  sacciform,  hyaline,  with  a  disc  which  serves  for  attach- 
ment, but  not  for  locomotion  ;  orifices  scattered  ;  ectocyst  gelatinous. 
Polype  h,  Panache,  Trembley. 
Bell-Flower-Animal,  Baker. 
Naisa,  Lamouroux ;  Deslongchamps. 

Plumatclla  (sp.),  Schweigger ;  De  Blaiuville  ;  Gervais ;  Lamarck. 
Alcyonella,  Raspail;  Johnston;  Allman. 
Lophopus,  Van  Beneden  ;  Allman. 
One  species. 

Gen.  2.  A  Icyonclla,  Lamarck. 
Polyzoarium  tubular;  tubes  united  by  thoir  sides;  orifices  terminal; 
ectocyst  pergamentaceous. 
Tubularia,  Pallas. 
Leucophra,  Miiller. 
Alcyonium,  Bruguiere. 
Spongia,  Schmiedel. 

Alcyonella,  Raspail;  Pallas  (sp.);  Allman,  &c. 

Plumatclla,  Gervais. 
Three  species. 

Gen.  3.  Plumatella,  Lamarck.  (Fig.  30.) 

Polyzoary  tubular ;  tubes  distinct ;  ectocyst  pergamentaceous. 

2'ubipwa,  Linnasus. 

Tubularia,  Miiller  ;  Linnajus  ;  Vaucher ;  Turton. 
Naisa,  Lamouroux  ;  Deslongchamps. 

Plumatclla,  De  Blainville;  Carus;  Lamarck;  Dumortier;  John- 
ston; Gervais;  Allman;  Thompson;  Vau  Beneden;  Dalzell; 
Schweigger;  Risso,  &c. 
Ten  species. 


30,  Plumatella  cristatn. 


B.  Lophophore  with  the  arms  obsolete. 
Gen.  4.  Fredericella,  Gervais. 
Polyzoary  confervoid,  composed  of  a  membrano-corncous  branched 
tube,  "with  the  branches  distinct  and  terminated  by  the  orifices; 
lophophore  nearly  circular,  tentacular  crown  campanulate ;  ova  bean- 
shaped,  destitute  of  aunulus  or  spines. 
Tubularia,  Blumenbach ;  Gmelin. 
Naisa,  Lamouroux. 
Difflugia,  Meyen. 

Plumatella,  Fleming   Dumortier  ;  Johnston. 
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Frr.ilericella,   Qcrvais  ;   Vnn   Boneden  ;   Thompson  ;    Allman  ; 
Johnston  ;  Hancock. 

Family  3.  PaludioeUidtBt 
Lopbophore  orbicular,  mouth  de  itituteof  valvo.    (Doos  not  perhaps 
properly  belong  to  tho  P.  hippocrepia.) 

Qeu.  ].  Paliulicella,  OervniM, 
Polyzoary  membrauocorncous,  branched ;  branches  composed  of  a 
aeries  of  cluviform  cells,  placi  d  end  to  end,  and  ,-<eparatrd  from  ouo 
another  by  eompleto  septa;  orifices  tubular,  lateral,  placed  noar  tho 
wider  oxtromity  of  each  cell;  ova  lenticular,  with  a  narrow  annulus. 
Alcyonclla  (sp.),  Ehreuberg;  Nordmann. 

Paiudicella,  Gervais ;  Vau  Benoden;  AUmau;  Thompson  ;  John- 
ston; Hancock. 
POM  ACANTHUS.  [Cn^.TODON.] 
POMA'CE^E.    [Rosacim:.  | 
POMATOMUS.  [Peroidjb.1 
POME,  a  form  of  Fruit.  [Kuuit.] 
POMEGRANATE.  [Punica.] 

POMPILID^E,  a  family  of  Fossorial  Hymenopterous  Insects.  They 
are  sometimes  included  with  tho  Sphegida.  [Hymunopteka.]  They 
have  the  collar  either  transversely  or  longitudinally  square,  with  the 
abdomen  more  or  less  oval,  and  attached  to  the  thorax  by  a  very  short 
peduncle.  The  legs  are  very  loug.  The  fore  wings  have  two  or  three 
perfect  subtnarginal  cells,  and  another  commenced  at  the  tip  of  the 
wings.  The  species  are  called  Sand  Wasps,  and  are  amongst  the  most 
ferocious  of  the  insect  tribes.  The  species  of  the  exotic  genus  Pcpsis 
are  amongst  the  largest  of  the  IIymtnoj>tcra.  The  genus  Pompilus  is 
British.  The  species  are  very  active,  running  amongst  gra3s  and 
other  plants  in  hot  sandy  situations.  They  are  quick  in  their  motions, 
and  their  wings  are  constantly  agitated.  Their  loug  legs  give  them 
the  appearance  of  spiders.    (Westwood,  Families  of  Insects.) 

POMPILIUS.  [Nautilidje.] 

PO'jMPILUS,  according  to  Latreille,  a  genus  of  Hymenopterous 
Insects  of  the  section  Fussorcs  and  family  Sphegida:.  In  the  systems 
of  Dr.  [.each,  Mr.  Shuekard,  and  some  others,  this  group  of  insects  is 
regarded  as  a  family,  Pompilida:,  the  principal  characters  of  which  are 
as  follows  : — Posterior  legs  at  least  as  long  as  the  head  and  thorax 
taken  together;  antenna;  of  the  female  formed  of  long  joints,  generally 
distinct  and  often  curved  ;  prothorax  at  least  as  broad  again  as  long; 
its  posterior  margin  arched ;  abdomen  obovoid,  without  any  long 
petiole  at  the  base. 

The  Pompilida  are  extremely  active  :  they  run  and  fly  with  great 
rapidity ;  are  for  the  most  part  of  moderate  size,  and  often  adorned 
with  red  and  black  colours;  at  least  those  species  which  belong  to  the 
genus  Pompilus.  These  insects  burrow  in  the  ground,  preferring  sandy 
situations,  and  store  their  cells  with  spiders,  which  constitute  the  food 
of  their  larva;. 

In  the  genus  Pompilus  the  superior  wings  have  one  marginal  cell, 
which  is  semicircular,  and  sometimes  nearly  triangular ;  and  three 
submarginal  cells ;  the  first  of  these  is  as  long  or  longer  than  the  two 
following  cells ;  the  second  receives  the  first  recurrent  nervure  about 
its  centre ;  and  the  third,  which  is  either  triangular  or  subquadrate, 
receives  the  second  recurrent  nervure.  A  fourth  submarginal  cell  is 
sometimes  traceable. 

This  genus  contains  numerous  species.  Mr.  Shuekard,  in  his  work 
on  the  indigeuous  Fossorial  Hymenoptera,  describes  18  species. 

Besides  Pompilus  proper,  the  genera  Cevopalcs  and  Aporus  are 
included  in  the  present  family. 

PONERA  (Latreille),  a  genus  of  Insects  belonging  to  the  family 
Fonnicidce.  In  this  genus  the  neuters  and  females  are  armed  with  a 
sting.  The  peduncle  of  the  abdomen  is  formed  of  a  single  knot  ; 
antenna;  in  these  individuals  thickened  at  the  tip;  mandibles  trian- 
gular ;  head  subtriangular.  P.  contractu  is  a  small  species,  a  native 
of  England. 

PONGO.  [Chimpanzee.] 

PONTEDERA'CE.E.iWccfem^,  a  natural  order  of  Plants  belong- 
ing to  the  class  of  Endogens.  It  has  a  6-parted  tubular  coloured 
perianth,  more  or  less  irregular,  with  a  circinate  estivation.  The 
stamens  arising  from  the  calyx  6  or  3  opposite  the  petals,  the  anthers 
turned  inwards,  opening  lengthwise.  The  ovary  is  free,  more  or  less 
completely,  3-celled,  many-seeded ;  one  style,  the  stigma  simple.  The 
capsule  3-celled,  occasionally  acquiring  an  adhesion  to  the  perianth, 
3-valved  with  loculicidal  dehiscence;  the  seeds  are  indefinite,  attached 
to  a  central  axis  ;  ascending  hilum  small ;  the  embryo  with  its  radicle 
rather  enlarged,  orthotropal  in  the  axis  of  somewhat  mealy  albumen. 
The  species  are  aquatic  or  marsh  plants.  The  leaves  sheathing  at  the 
base,  with  parallel  veins  in  the  larger  species,  arrow-headed,  cordate, 
or  dilated.  The  flowers  are  either  solitary  or  in  spikes  or  umbels, 
spathaceous;  frequently  blue,  sometimes  yellow.  The  aquatic  plants 
comprehended  in  this  order  are  distinguished  by  the  divisions  of  their 
flowers  being  rolled  inwards  after  flowering,  to  which  may  be  added 
mealy  albumen  and  an  indefinite  number  of  seeds.  They  are  natives 
exclusively  of  North  and  South  America,  the  East  Indies,  and  tropical 
Africa.  Very  little  is  known  of  their  uses.  Some  of  the  species  are 
employed  by  the  native  Indian  practitioners  in  liver  complaints  and 
diseases  of  the  stomach. 

Rubbed  down  in  butter  and  drank,  they  are  said  to  remove  redness 
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of  tho  eyes ;  powdered  and  mixed  with  sugar,  to  relievo  asthma ; 
and  when  chewed,  to  remove  tooth-ache  ;  brayed  with  milk,  Homo  are 
administered  in  fever  and  some  eaten  an  pot  herbs. 
(Tjindli-y,  Vegttablt  Kingdom.) 

PONTOTIliLUS,  a  genus  of  Shrimpa.    {Eyvm,  Rwso.) 
PONTOPORIA.  [Cei'acka.] 

POONA11LITE,  a  Mineral  occurring  crystallised  in  long  slender 
crystals.     Primary  form  a  right  rhombic  prism.     Fracture  uneven. 
Colourless.    Hardness  5'0  to  5'5.    Transparent,  translucent.  Lustre 
vitreous.    Found  at  Poonah  in  tho  East  Indies. 
The  following  is  an  analysis  by  Grnelin  : — 

Silica  45-120 

Alumina  30-446 

Lime  10-197 

Soda,  with  a  traco  of  potash  •       .       .    .    00  0.07 

Water  13386 

POPINJAY.    [PiciD.E.]   99-806 

POPLAR.  [Populds.] 

POPPY.  [I'APAVEll.] 

POPULUS  (from  tho  Latin  Populus),  a  genus  of  Plants  belonging 
to  the  natural  order  Salicacew.  It  is  characterised  by  possessing 
dioecious  cylindrical  many-flowered  catkins;  wed^e-shaped  single- 
flowered  jagged  bractea;  or  scales  ;  turbinate  calyx,  tubular  below, 
and  dilated  in  the  border.  Tho  barren  flowers  have  eight  or  more 
capillary  very  short  filaments,  and  largo  drooping  quadrangular 
anthers.  The  fertile  flowers  have  an  ovate  pointed  ovary,  no  style, 
4-8  awl-shaped  stigmas ;  ovate  capsule,  with  two  concave  valves  and 
one  cell ;  numerous  small  ovate  seeds,  each  crowned  with  a  tuft  of 
fine  hairs.  All  the  species  of  this  genus  are  deciduous  trees,  mostly 
of  a  large  size,  and  growing  in  Europe,  North  America,  Asia,  and  the 
north  of  Africa.  The  Poplar  has  long  been  valued  as  an  ornamental 
tree,  and  the  various  species  have  been  extensively  cultivated  in 
Europe.  As  they  are  dioecious  plants,  much  difficulty  has  arisen  in 
determining  the  number  of  the  introduced  species  ;  and  it  is  probable 
that  when  the  plants  with  male  and  female  flowers  shall  have  been 
carefully  examined,  a  considerable  reduction  in  the  present  number  of 
acknowledged  species  will  take  place. 

P.  alba,  the  White  Poplar,  or  Abele  Tree,  has  roundish,  cordate, 
lobed,  and  toothed  leaves,  glabrous  above,  downy  and  veiy  white 
beneath  ;  fertile  catkins,  ovate ;  4  stigmas  ;  creeping  roots  ;  branches 
very  white,  downy  when  young.  This  tree  is  a  native  of  Great 
Britain  and  most  parts  of  Europe,  in  woods  aud  thickets  in  a  moist 
soil. 

P.  canescens,  the  Gray  Poplar,  is  by  some  writers  considered  only 
a  variety  of  P.  alba.  It  is  known  by  its  leaves  being  roundish,  deeply 
waved,  toothed,  downy,  and  hoary  beneath ;  fertile  catkins  cylindrical ; 
stigmas  8.  This  tree  is  of  slower  growth  than  P.  alba,  and  the  wood 
is  finer,  and  more  adapted  for  the  purposes  to  which  timber  is  applied. 
The  Abele,  as  well  as  the  Black  Poplar,  was  known  to  the  Romans, 
and  was  recommended  by  Pliny  as  props  for  the  vine.  ('  Hist.  Nat.,' 
xvi.  23.)  It  is  much  planted  in  some  parts  of  Holland,  Flanders, 
France,  and  Germany.  The  principal  use  to  which  the  Abele  is  put 
in  England  is  that  of  making  flooring  boards,  for  which  purpose  it 
should  be  seasoned  eighteen  or  twenty  months  provious  to  use.  It  is 
also  employed  by  the  cooper  for  making  wooden  dishes,  casks,  &c 
The  Gray  Poplar  possesses  the  whitest  wood  of  any  of  the  species, 
and  is  used  in  France  and  Germany  for  carving  and  the  lighter  kinds 
of  architecture. 

P.  tremula,  the  Trembling  Poplar,  or  Aspen.  Leaves  nearly  orbicular, 
broadly  toothed,  glabrous  on  both  sides ;  stalks  compressed ;  stigmas 
4,  erect,  cased  at  the  base.  Ten  or  twelve  varieties  of  this  plant  are 
found  in  the  nurseries  and  some  writers  refer  several  other  species  to 
this  as  varieties.  The  aspen,  like  all  the  genus,  is  a  rapid-growing 
tree.  It  has  horizontal  branches,  which  become  pendulous  by  age. 
It  is  a  native  of  moist  woods  in  Great  Britain,  and  in  Scotland  is 
found  at  an  elevation  of  1500  feet  above  the  level  of  the  sea.  It  is 
also  found  in  the  whole  of  the  south  of  Europe,  in  the  Caucasus,  in 
Lapland,  and  is  very  abundant  in  Russia.  The  wood  of  this  tree  is 
used  for  much  the  same  purposes  as  the  last. 

The  trembling  leaves  of  the  Aspen  have  always  excited  attention, 
and  have  frequently  been  the  subject  of  superstitious  belief  and 
poetical  allusion. 

P.  trcpida,  the  American  Aspen,  is  by  some  looked  upon  as  a 
variety  of  P.  tremula.  The  leaf  is  suborbiculate,  with  an  abruptly 
acuminate  point,  toothed,  with  two  glands  at  the  base  on  its  upper 
surface ;  silky  whilst  young,  glabrous  afterwards.  It  is  found  in  North 
America. 

P.  nigra,  the  Black  Poplar.  Leaves  twice  the  length  of  their  foot- 
stalks, deltoid  or  unequally  quadrangular,  serrated  with  glandular 
teeth,  glabrous;  the  base  more  entire,  the  under  side  palest ;  catkins 
cylindrical,  pale,  lax.  It  is  a  native  of  Great  Britain,  and  has  a 
geographical  range  nearly  the  same  as  that  of  P.  alba.  It  attains  a 
height  of  from  70  to  SO  feet,  and,  on  account  of  its  rapid  growth,  has 
been  much  cultivated.  The  wood  is  used  for  the  same  purpose  as 
that  of  P.  tremula;  it  is  however  softer,  and  more  easy  to  work,  and 
splits  more  easily  than  any  other  of  the  species.  The  cotton  from 
the  seeds  has  been  used  in  France  and  Germany  as  wadding,  and  has 
been  also  manufactured  into  cloth-hats  and  paper ;  but  the  expense 
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of  cultivating  the  tree  for  this  purpose  was  too  great,  and  consequently 

th  e  manufacture  has  been  given  up. 

P.  Canadensis,  the  Canadian  Poplar,  is  an  American  species.  It  has 
angular  branches,  a  compressed  petiole  ;  leaves  roundish  ovate,  deltoid, 
acuminate,  subcordate  at  the  base,  where  there  are  glands  serrated 
with  unequal  teeth,  glabrous.  It  attains  a  height  of  70  or  80  feet, 
and  is  found  wild  in  the  rocky  districts  of  North  America  between 
Canada  and  Virginia. 

P.  monUifera,  the  Black  Italian  Poplar.  Shoots  more  or  less  angular  ; 
lnanches  round;  petiole  slender,  compressed  in  the  upper  part;  disc 
deltoid,  glands  at  the  base,  subacute,  serrate,  glabrous ;  bracteas 
glabrous;  stamens  16;  stigmas  4.  It  is  doubtful  of  what  country 
this  tree  is  a  native.  It  appears  to  have  been  introduced  into  England 
by  Messrs.  Dickson,  from  North  America.  In  America  however  it 
is  called  Italian  Poplar,  and  in  France  Peuplier  Suisse  It  is  probably 
a  variety  of  an  European  species  that  has  been  introduced  into 
America.  It  is  the  most  rapid-growing  of  all  the  poplars,  and  in  this 
country  the  timber  is  considered  equal  if  not  superior  to  that  of  any 
other  species. 

P.  fasligiala,  the  Lombardy  Poplar.  Leaf  deltoid,  wider  than  long, 
crenulated,  glabrous,  in  the  bud  involutely  folded,  petiole  compressed. 
This  tree  is  readily  distinguished  among  the  species  by  its  peculiar 
conical  cypress-liko  form,  and  the  total  absence  of  horizontal  branches. 
It  grows  to  the  height  of  100  and  120  feet,  and  sometimes  150  feet. 
It  is  a  native  of  Italy  on  the  banks  of  the  Po,  and  also  of  Persia  and 
the  Himalaya. 

P.  balsamifera,  Balsam-Bearing  Poplar,  or  Tacamahac-Tree.  Leaves 
ovate-oblong,  quite  smooth,  with  fine  glandular  scrratures,  deep-green 
above,  almost  white  but  smooth  underneath.  Sometimes  two  glands 
at  the  apex  of  the  petiole.  Buds  covered,  in  the  Bpring,  with  an 
abundance  of  fragrant,  viscid,  balsamic  juice.  It  is  a  native  of  North 
America,  Daiiria,  and  the  Altai,  and  attains  a  height  of  80  feet.  It 
is  remarkable  for  its  balsamic  secretion,  which  was  formerly  collected 
in  Canada  in  shells,  and  under  the  name  of  Baume  Focot,  was  sent  in 
considerable  quantities  to  various  parts  of  North  America. 

P.  bctulifolia,  P.  hcterophylla,  P.  angulata,  and  P.  candicans, 
American  species,  have  also  been  cultivated  in  this  country,  and 
deserve  a  place  in  all  collections  of  these  plants. 

PORCELLANA.  [Poucellanid^.] 

PORCELLA'NIDiE,  a  tribe  of  Anomurous  Crustacea,  placed  by 
M.  Milne-Edwards  nest  to  the  Paguri,  and  immediately  preceding 
the  section  of  Macrurous  Decapods. 

Porcellana  (Lam.)  —  The  general  form  resembling  that  of  the 
Brachyura.  Carapace  ordinarily  as  wide  as  it  is  long,  suborbicular 
and  depressed  above.  Front  advanced  above  the  insertion  of  the 
internal  antenna,  and  even  capable  of  covering  them  completely  when 
they  are  bent  back,  without  there  being,  nevertheless,  antennary 
fossets.  Eyes  small  and  lodged  in  a  sort  of  orbit,  the  upper  wall  of 
which  is  well  formed,  but  the  limits  of  which  are  not  determined 
externally  and  internally  except  by  the  antennae,  and  whose  inferior 
border  is  very  short  and  scarcely  projecting  :  this  last  border  is  pro- 
longed externally,  and  there  is  between  the  kind  of  crest  thus  formed 
and  the  border  of  the  carapace  a  deep  furrow,  from  which  the  external 
antenna  springs;  these  appendages  are  inserted  consequently  outside  the 
eyes  ;  their  basilary  portion  is  composed  of  three  cylindrical  joints,  the 
second  of  which  is  the  greatest,  and  their  terminal  stem  is  very  long. 

M.  Milne-Edwards  divides  this  genus  into  the  following  sections  : — 
1.  Species  whose  front  is  entire  and  does  not  present  lateral  teeth. 
a.  Front  triangular. 

P.  violacea.    Length  about  an  inch.    It  inhabits  the  coasts  of  Chili. 
aa.  Front  straight  or  slightly  rounded. 

P.  sculpta.  Colour  reddish  with  great  white  spots.  Length  about 
three  lines.    It  inhabits  the  coasts  of  Java. 

Two  other  species  are  recorded,  one  of  them  from  the  China  seas  : 
the  other  is  P.  viridis,  Gray,  '  Zool.  Misc.,'  Pisidia  viridis,  Leach. 
§  2.  Species  whose  front  is  divided  into  three  or  five  teeth  or  lobes. 
b.  Hands  very  wide  and  flattened.    Pincers  triangular. 


lb.  Hands  long,  narrow,  and  thick ;  pincers  slender. 

P.  longicornis  (Pisidia  longicornis,  Leach;  Cancer  longicornit,  Pen- 
nant, '  Brit.  Zool.').  Length  about  3  lines.  It  is  found  on  the  coasts 
of  England  and  France. 

M.  Milne-Edwards  thinks  that  the  division  of  this  genus  into  two, 
under  the  name  of  Pisidia,  as  well  as  Porcellana,  by  Dr.  Leach,  has 
been  effected  without  sufficient  reason.  M.  Desmarest,  though  he 
adopts  it,  shows  that  the  former  genus  is  established  upon  insufficient 
characters ;  therefore  M.  Milne-Edwards  thinks  that  it  ought  to  be 
abandoned. 

Aiglca, Leach. — Carapace  depressed  and  much  longer  than  it  is  wide, 
divided  into  two  portions  by  a  furrow  which  separates  the  stomachal 
from  the  cardial  and  branchial  regions  ;  these  last  are  dilated,  and  ter- 
minated externally  by  a  trenchant  border.  The  front  is  armed  with 
a  rostrum,  at  the  base  of  which  is  seen  on  each  side  a  notch  which 
represents  the  orbit.  Ocular  peduncles  very  short  and  directed  for- 
wards. Internal  antenna)  inserted  below  the  ocular  peduncles,  and 
their  very  short  stem  bent  back  between  those  organs  and  the  base  of 
the  rostrum  ;  their  basilar  joint  globular.  External  antennae  inserted 
on  the  same  line  as  the  internal  ones,  in  the  lateral  angle  of  the  cara- 
pace ;  their  peduncle  composed  of  four  joints,  the  first  three  of  which 
are  extremely  small,  and  the  fourth  cylindrical  and  more  elongated. 

M.  Milne-Edwards  remarks  that  this  genus,  in  his  opinion, 
approaches  the  Porcellancc  more  nearly  than  the  Galathea,  next  to 
which  they  had  been  hitherto  placed;  but  the  conformation  of  the 
abdomen  of  the  JEgleit  seems  to  him  to  indicate  that  their  natural 
position  is  in  the  section  of  Anomura.  [Galatheid.s:.] 

JB.  Ixvis.  Length  about  2  inches.  It  is  a  native  of  the  coasts  of 
Chili. 


Porcellana  platycheles.    a,  Tail  unfolded. 

P.  plalychdes.  Length  about  seven  lines.  Colour  brownish.  It  is 
a  native  of  the  coasts  of  England  and  France. 


JEglta  lavii. 

Megalopa,  Leach. — M.  Milne-Edwards  observes  that  the  small  crus- 
taceans designated  by  this  generic  name  have  much  analogy  with  the 
Oalatheidce  as  well  as  the  Porcellanidcc  ;  and  if  they  be  really  animals 
arrived  at  their  entire  development,  they  would  seem  to  establish  the 
passage  between  the  Anomurous  and  Macrurous  Decapods ;  for  their 
abdomen,  though  it  does  not  present  at  its  extremity  five  blades 
united  into  a  fan-shape,  aa  in  the  last,  is  very  much  developed,  and 
Berves  for  natation.  But  he  is  led  to  believe  that  they  are  only  the 
young  of  some  anomurous  crustacean  ;  and  that,  when  the  form  has 
been  better  studied,  it  will  be  erased  from  the  list  of  genera  which 
compose  the  order  of  Decapods,  or  at  least  will  be  assigned  a  different 
place  and  other  characters.  [Megalopa.] 

Monolepis,  Say. — M.  Milne-Edwards  is  inclined  to  believe  that  thi3 
genus  ought  not  to  be  retained,  and  that  it  has  only  been  established 
on  young  crustaceans  not  arrived  at  their  complete  development ;  but 
not  having  himself  observed  them,  he  cannot  form  a  decisive  opinion 
on  this  point.  They  appear,  he  adds,  to  have  the  greatest  analogy 
with  Mcgalopaund  young  DromicB.  The  reader  is  referred  to  Mr.  Say's 
paper  on  the  subject,  in  the  '  Journal  of  the  Academy  of  Philadelphia ;' 
to  M.  Desmarest's  work  ('  Consideration  sur  les  Crustacea ') ;  and  to 
the  '  Histoire  Naturelle  des  Crastace's '  of  M.  Milne-Edwards.  The 
species  recorded  are  both  American. 

PORCE'LLIA,  a  genus  of  Fossil  Mollusca. 

PORCE'LLIO.  [Isopoda.] 

PORCUPINE.  [HYSTBICID.E.] 

PORE.  [Skin.] 

PORES  OF  PLANTS.  [Stomates.] 
PORITES.    [Madrepor^a  ;  Polypifeka.] 
PORCDRAGUS  (De  Montfort),  a  genus  of  Belemnites. 
PORPESSE.  [Cetacea.] 
PORPHYRA.   [Alg2e;  Laver.] 
PORPHY'RIO.  [Rallid2e.] 

PORPHYRY.  A  large  number  of  rocks  of  igneous  origin,  both 
very  ancient  and  comparatively  modern,  are  thus  designated,  yet  this 
use  of  the  term  is  neither  accurate  nor  convenient.  Properly  speaking, 
a  particular  structure  is  indicated  by  it,  and  not  a  definite  rock  or 
family  of  rocks. 
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Felspar  of  a  granular  texture,  without  crystal*  imbedded,  i*  Clay- 
stone  ;  with  imbeddod  crystals  of  folspar  it  is  Porphyry.  Hornblende 
mixed  with  uucrystallised  folspar  makes  somo  Greenstones ;  with 
imbedded  crystals  of  felspar  this  bocomes  Greenstone-Porphyry. 
Hence,  by  this  mode  of  designation,  wo  have  Pitchstone-Porphyry, 
Greenstone-Porphyry,  Basaltic-Porphyry,  Felspar-Porphyry,  and  even 
so  vague  a  term  as  Trap-Porphyry  ;  and,  on  the  other  hand,  more 
correctly,  Porphyritic  Pitchstoue,  Porphyritic  Claystone,  Porphyritic 
Greenstone,  Porphyritic  Basalt,  and  Porphyritic  Granite. 

Among  volcanic  rocks,  Porphyritic  Trachytes  are  common. 

Fine  examples  of  porphyry  (crystals  of  felspar  in  a  base  of  uncrys- 
tallised  felspar)  occur  in  Scotland,  at  Inverary  and  in  Pen  Nevis;  in 
Cumberland,  on  Armboth  Fell ;  and  in  Cornwall,  commonly  under  the 
title  of  Eurite. 

PORPITA.  [AoALEPn^E.] 

PORPOISE.  [Cbtaoba.] 

PORTLAND  OOLITE,  a  term  in  Geology,  synonymous  with 
Epioolite  of  Brongniart,  and  Upper  Oolite  of  some  English  geologists. 
[Oolite.] 

PORTULA'CE^E,  Purslanes,  a  small  natural  order  of  Polypotalous 
Exogenous  Plants  with  hypogynous  stamens;  distinctly  characterised  by 
having  two  sepals,  five  petals,  and  a  central  placenta,  whose  seeds  con- 
tain a  curved  embryo,  lying  upon  mealy  albumen.  Their  fruit  is  com- 
monly 1-celled,  but  the  edges  of  the  carpels  are  sometimes  so  much 
inflected  as  to  press  upon  the  placenta  and  divide  the  interior  into  cells. 
They  are  annual,  perennial,  half-shrubby  or  shrubby  plants,  with  entire 
more  or  less  succulent  leaves,  rarely  furnished  with  stipules,  and 
with  flowers  which  are  often  very  showy,  although  more  frequently 
inconspicuous.  Their  prevailing  colour  is  purple  or  scarlet.  They 
occur  in  all  the  hotter  or  milder  parts  of  the  world,  especially  in  dry 
exposed  situations,  for  which  their  succulent  leaves  render  them  well 
suited.  About  a  fourth  of  the  order  inhabit  the  Cape  of  Good  Hope  ; 
rather  more  than  another  fourth  are  found  in  South  America ;  two 
inhabit  Australia ;  and  the  remainder  are  natives  of  Europe  and  other 
parts  of  the  world. 


Claytonia  J'iryt/tica. 
1,  calyx,  stamens,  and  pistil ;  2,  capsule,  with  the  two  permanent  sepals ; 
3,  a  transverse  section  of  a  capsule ;  4,  a  vertical  section  of  a  seed. 

Common  Purslane  (Portulaca  oleracea),  a  potherb,  now  disused, 
indicates  the  harmless  quality  of  such  plants.  The  Talinums  and 
Calandrinias,  and  a  few  specie3  of  Portulaca,  are  well  known  as  gay 
garden-flowers. 

PORTUMNUS  (Leach),  a  genus  of  Brachyurous  Crustacea.  It 
has  the  following  characters  .-—External  antennae  setaceous,  very 


short,  having  their  first  two  joints  larger  than  the  others,  inserted  at 
tho  internal  canthim  of  the  eyes.  External  jaw-feet  having  the  third 
joint  of  their  internal  branch  elongated,  nearly  conical,  and  notched 
internally.  First  pair  of  feet  large,  equal,  with  the  fingers  of  their 
pincers  rathor  long;  fifth  pair  of  feet  terminated  by  a  flattened 
i'oliaceous  and  nearly  lanceolate  joint.  Carapace  rather  flat  above, 
with  tho  anterior  border  arched  und  semicircular,  and  the  posterior 
border  nearly  truncated,  having  its  longitudinal  diameter  equal  to  tho 
transversal  diameter  ;  orbits  without  fissures  ;  eyes  moderate. 

P.  varicrjutus  may  lie  taken  as  an  example.  It  is  found  in  th« 
Adriatic  Sea,  tho  Mediterranean,  and  tho  ocean. 


Purtumnut  variegatus,  male. 
a,  Extornal  Antenna  ;  b,  External  Jaw-Foot ;  c,  Tail  or  Abdomen. 

It  appears  to  be  identical  with  Platyonychus  latipes  of  Milnv, 
Edwards ;  nor  does  there  appear  to  be  any  sufficient  reason  for 
distinguishing  the  form  generically  from  Platyonychus.  [Pobtu- 

PORTU'NIDyE,  a  family  of  Brachyurous  Crustacea,  nearly  allied 
to  the  Caneerians.  The  species  are  generally  known  by  the  name  of 
Paddling  Crabs. 

The  general  form  of  the  Porlunidce  does  not  ordinarily  differ  much 
from  that  of  the  greater  part  of  the  Caneerians  ;  but  the  carapace  is 
always  but  little  elevated,  and  sometimes  has  a  lozenge-shape.  The 
orbits  are  directed  upwards  and  forwards.  The  internal  antenna;  are 
bent  back  transversely,  or  at  least  very  obliquely  outwards,  and  the 
basilary  joint  of  the  external  antennae  is  partially  lodged  in  a  gap  of 
the  internal  orbitary  angle.  The  third  joint  of  the  external  jaw-feet 
is  always  wider  than  it  is  long,  and  sharply  truncated  or  notched  at 
its  anterior  and  external  angle  for  the  insertion  of  the  fourth  joint. 


Orbits,  Antenna?,  Jaw-Foot,  &c.,  of  Porlunus. 

The  sternal  plastron  is  always  very  wide,  and  in  general  the  last 
thoracic  segment  is  much  more  developed  than  all  the  others,  even 
than  that  which  carries  the  anterior  feet ;  the  suture  which  separates 
this  segment  from  the  preceding  is  directed  very  obliquely  forwards 
and  inwards ;  the  vault  of  the  sides  is  generally  nearly  horizontal, 
and  the  posterior  sella  turcica  very  narrow.  The  anterior  feet  are  in 
general  very  elongated,  the  succeeding  feet  are  somewhat  natatory, 
and  the  posterior  feet  always  so,  their  tarsus  being  lamellar;  the 
second  pair  of  feet  are  ordinarily  more  than  once  and  a  half  as  lon^  as 
the  carapace. 

The  Crustaceans  of  this  group  are  for  the  most  part  essentially 
swimmers,  and  live  often  out  at  sea.  They  are  vulgarly  called 
Paddlers.  The  following  genera  are  arranged  under  the  tribe  by 
M.  Milne-Edwards : — 

Carcinm  (Leach).— Carapace  approaching  in  general  form  that  of 
Panopcus,  but  little  convex,  although  sufficiently  elevated,  and 
remarkably  wider  than  it  is  long.  The  latero-anterior  borders,  which 
are  deeply  dentated,  form  with  the  orbital  border  a  regular  curvature, 
which  does  not  reach  beyond  the  level  of  the  middle  of  the  genital 
region;  latero-posterior  borders  very  long  and  moderately  oblique. 
The  branchial  regions  very  much  developed  and  rounded  anteriorly. 
Front  advanced,  horizontal,  of  moderate  width.  Orbits  oval  and 
directed  forwards ;  there  is  a  fissure  at  their  upper  border  and  one  at 
their  lower  border;  the  gap  at  their  internal  angle  lodges  the  base  of 
the  external  antenna,  the  first  joint  of  which  is  narrow  and  cylin- 
drical, and  reaches  to  the  front ;  their  moveable  stem  is  very  long,  and 
inserted  in  the  orbital  gap.    The  internal  antennae  are  bent  back  ia 
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their  nearly  circular  fossets  obliquely  outwards.  The  buccal  frame  is 
a  little  wider  backwards  than  it  is  in  front,  and  the  third  joint  of  the 
iaw-feet  is  much  dilated  externally,  and  notched  at  its  two  internal 
angles.  The  sternal  plastron  is  similar  to  that  of  the"  Portuni,  and  so 
would  be  the  feet,  if  it  were  not  that  the  tarsus  of  the  posterior  feet 
is  not  much  enlarged,  and  is  of  a  flattened  lanceolate  form,  though 
narrow,  whilst  that  of  the  preceding  feet  is  stylifonn.  The  abdomen 
of  the  male  is  only  composed  of  five  segments.  (Milne-Edwards.) 

C.  Manas  (Cancer  Manas  of  authors  ;  Crabe  Enrago"  of  the  inhabit- 
ants of  the  coast  of  Normandy),  the  small  Common  Crab  hawked 
about  London  and  eaten  by  the  poorer  classes.  Length  rather  more 
than  two  inches. 

^\ 

Feet  of  Carcinus. 

This  species  is  very  common  on  the  coasts  of  England  and  France, 
•where  it  is  found  at  low  tide  between  stones  and  buried  in  the  sand. 
This  species  runs  on  the  beach  with  rapidity,  and  can  sustain  a  long 
absence  from  the  water.  It  is  edible,  though  not  much  used  as  an 
article  of  food  in  England ;  but  during  the  summer  a  great  many  are 
brought  to  Paris.    Colour  dirty  green ;  red  when  boiled. 

Platyonychus  (Latreillc).— Carapace  narrower  and  moro  regularly 
convex  than  that  of  the  other  Portunians,  often  much  longer  than  it 
is  wide,  and  sometimes  circular.  Front  very  narrow  and  dentated. 
Latero-anterior  borders  a  little  curved  and  directed  backwards,  and 
like  those  of  the  Carcini,  the  Polybii,  and  the  greater  portion  of  the 
Portuni,  divided  into  five  teeth.  Orbits  not  deep,  and  directed 
forwards.  Internal  antenna;  bent  back  obliquely  forwards,  with  their 
fossets  very  imperfectly  separated  from  the  orbits.  Disposition  of  the 
external  antenna)  different  from  that  in  the  Carcini,  the  Portuni,  the 
T/talainita;  and  the  Lupccc ;  their  first  joint,  which  is  very  small,  is 
not  soldered  to  the  front,  but  is  moveable,  like  the  succeeding  ones, 
and  is  inserted  between  the  lower  orbital  border  and  the  antennary 
fosset. 

M.  Milne-Edwards  divides  the  genus  into  the  following  sections  and 
subsections : — ■ 

a.  Species  having  the  frontal  teeth  unequal  in  number,  one  of  them 
occupying  the  median  line,  and  a  single  fissure  at  the  superior 
orbital  border. 

a.  Tarsi  of  the  posterior  feet  of  lanceolate  form. 
P.  latipes  (Cancer  latipes,  Penn. ;  Portumnus  variegatus,  Leach, 
Malac.' ;  Platyonychus  depurator,  Latreille).    Length  about  an  inch. 
It  is  a  native  of  the  coasts  of  England  and  France.  [Poetomnus.] 
aa.  Tarsi  of  the  posterior  feet  oval  and  obtuse  at  the  end. 
P.  ocellalus  (Cancer  ocellatus,  Herbst;  Portunus  pictus,  Say  ;  Platy- 
onychus oscellatus,  Latreille).    Length  about  two  inches. 

B.  Species  having  the  frontal  teeth  equal,  and  consequently  not  one 
on  the  median  line,  and  two  fissures  at  the  superior  orbital  border. 
P.  bipustulatus.    Length  from  two  to  five  inches.    It  is  found  in 
the  Indian  Ocean. 


Platyonychus  bipustulatus. 


y.  Species  having  the  front  advanced  in  form  of  a  triangular  muzzle, 
and  simply  undulated  on  its  borders. 

P.  nasutus  (Portunus  biguttatus,  Risso,  '  Crust.  Nice.'),  very  small. 
It  is  found  on  the  coasts  of  the  Mediterranean. 

Polybius  (Leach). — Very  nearly  allied  to  Platyonychus,  from  which 
it  hardly  differs,  except  in  the  form  of  the  feet,  which  are  all  natatory ; 
those  of  the  second,  third,  and  fourth  pairs  are  very  much  flattened, 
and  terminated  by  a  very  large  and  lanceolate  joint,  which  has  the 
same  form  throughout.    The  posterior  feet  have  the  same  form  as 


those  of  Platyonychus  bipustulatus,  excepting  that  their  third  joint  is 
extremely  short  and  nearly  globular.  The  sternal  plastron  is  wider, 
especially  posteriorly,  than  in  Platyonychus,  but  presents  the  same 
disposition  as  to  the  median  suture.  The  abdomen  of  the  male  has  the 
ordinary  number  (five)  of  joints.  (Milne-Edwards.) 

P.  Henslowii.  Length  about  two  inches ;  colour  brown.  It  is 
found  in  the  British  Channel,  where  it  appears  to  haunt  at  a  distance 
from  the  coast. 


Polybius  Henslowii 


Portunus  (Fabr.). —  Carapace  nearly  of  the  same  form  as  in  Carcinus, 
wider  than  it  is  long,  but  with  its  longitudinal  diameter  at  least 
equal  to  two-thirds  of  its  transversal  diameter,  and  the  contour  of 
its  anterior  portion  ordinarily  more  curved  than  it  is  in  that  genus. 
The  fronto-orbital  border  occupies  hardly  more  than  the  half  of  the 
transversal  diameter  of  the  carapace,  and  the  front,  which  is  narrow, 
advances  always  much  beyond  the  insertion  of  the  external  antenna;, 
and  reaches  in  a  remarkable  manner  beyond  the  level  of  the  inferior 
border  of  the  orbit,  and  the  external  angle  of  this  cavity.  The 
latero-anterior  border  of  the  carapace  is  delicate,  and  armed  with  four 
or  five  large  teeth  ;  the  orbits  are  oval.  The  antennary  fossets  are 
placed  on  the  same  level  with  the  eyes,  are  transversal,  and  are  sepa- 
rated from  each  other  by  a  partition,  the  border  of  which  is  never 
prolonged  into  the  form  of  a  spine.  The  basilary  joint  of  the  external 
antenna;  is  but  little  developed,  but  completely  separates  the  anten- 
nary fosset  from  the  orbit,  and  is  soldered  to  the  front ;  the  moveable 
stem  which  succeeds  to  this  joint  would  seem  to  spring  from  tho 
internal  angle  of  the  orbit.  The  structure  of  the  mouth  presents 
nothing  remarkable,  but  it  is  to  be  borne  in  mind  that  the  third  joint 
of  the  external  jaw-feet  i3  at  least  as  wide  as  it  is  long,  and  that  its 
anterior  and  internal  angle  is  much  truncated. 

The  Portuni,  though  essentially  aquatic  and  swimming  with  much 
ease,  are  not  met  with  far  out  at  sea  like  the  Lupem.  Their  haunts 
are  near  the  shore,  and  at  spring-tides  they  are  often  found  during 
the  ebb  hidden  under  stones,  in  the  small  pools  of  water  left  by  the 
sea.  Some  species  inhabit  still  greater  depths,  on  oyster-beds,  &c, 
and  they  are  never  seen  to  run,  like  the  Carcini,  on  the  shore.  When 
withdrawn  from  the  water,  they  perish  in  a  few  hours.  They  are 
eminently  carnivorous,  feeding  mostly  on  the  dead  bodies  of  animals 
which  they  find  in  the  sea.  Many  of  the  species  are  eatable,  and  all, 
with  a  single  exception,  inhabit  the  coasts  of  England  and  France. 
(Milne-Edwards.) 

Milne-Edwards  divides  the  species  into  the  following  sections  and 
sub-sections. 

a.  Species  having  the  front  armed  with  very  distinct  teeth. 
a.  Front  armed  with  at  least  10  teeth  or  spines. 
P.  puber  (Cancer  puber,  Linn. ;  Cancer  velutinus,  Penn.).  Length 
about  24  inches. 


Portunus  puber. 


It  is  a  native  of  the  coasts  of  England  and  France.  This  is  the 
Crabe  a  Laine.  Crabe  Espagnol,  &c,  of  the  French. 
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aa.  Front  armod  with  throo  or  five  teeth, 
aa".  Carapace  wrinkled,  unequal,  rather  granuloua,  and  covered 
witli  hair. 

P.  plicatua  (Cancer  Depurator,  var.  Ponn. ;  Portunus  Depurator, 
Leach ;  Portunus  lividus  (var.  ?),  Leach,  '  Malac.').  Length  about 
18  lines.  Colour  reddish.  Found  on  tho  coasts  of  England  and  France, 
aa**.  Carapace  nearly  united,  and  without  hairs. 
P.  tnarmoreus  (Cancer  Depurator,  Pennant).  Found  on  tho  coasts 
of  England  and  France.  The  last  joint  of  tho  posterior  feet  in  this 
species  terminates  in  a  point. 

£.  Species  having  tho  front  entire  or  divided  only  into  rounded 
lobes. 

6.  Latero-anterior  borders  of  the  carapace  armed  with  five  teeth. 
6*.  Front  divided  into  three  lobes,  of  which  the  median  lobe  is 
more  advanced  than  the  lateral  lobes. 
P.  corrugatus  (Cancer  corrugatus,  Penn. ;  Portunus  puber,  Blainv.). 
Length  about  two  inches.    Colour  reddish.    Found  on  the  coasts  of 
England  and  France ;  very  common  in  the  Mediterranean. 

I**.  Front  entire,  or  divided  only  into  two  symmetrical  lobes. 
66.  Latero-anterior  borders  of  the  carapace  armed  with  four  teeth 
only. 

P.  integnfrons  (Cancer  Navigator  ( ? ),  Herbst.).  Carapace  pubescent. 
Length  about  two  inches.    It  is  a  native  of  the  Indian  Ocean. 

Lupea  (Leach).— The  greater  part  of  the  Lupece  are  remarkable  for 
the  flatness  and  great  transversal  extent  of  their  carapace,  tho  diameter 
of  which  in  that  direction  is  more  than  double  its  length.  Front 
nearly  always  narrow,  and  much  less  projecting  than  the  lower  border 
or  external  angle  of  the  orbit ;  the  latero-anterior  border  of  the  cara- 
pace very  long,  forming  generally,  with  the  anterior  border,  a  very 
regular  and  open  segment  of  a  circle,  and  each  of  them  armed  with 
nine  teeth,  more  or  less  projecting  and  spiuiform ;  of  these  spines  the 
last  is  in  general  much  greater  than  all  the  others,  and  is  directed 
straight  outwards,  though  sometimes  it  does  not  differ  from  that 
which  precedes  it.  Orbits  oval,  and  directed  obliquely  forwards  and 
upwards;  their  lower  wall  does  not  reach  to  the  front,  and  there  is, 
at  the  internal  canthus,  a  large  notch,  which  the  basilary  joint  of  the 
external  antenna  fills ;  at  the  upper  border  of  these  cavities  are  two 
fissures.  The  fossets  which  lodge  the  internal  antennas  are  not  deep, 
and  hardly  covered  by  the  front ;  the  vertical  lamina  which  separates 
them  is  armed  with  a  spiniform  point,  which  is  often  prolonged 
beyond  the  anterior  border  of  the  carapace.  Externally,  these  cavities 
are  completely  separated  from  the  orbits,  and  the  stem  of  the  antenna), 
which  are  there  inserted,  is  sufficiently  short  to  be  bent  back  there 
entirely.  The  basilary  joint  of  the  external  antennae  is  soldered  to 
the  inferior  border  of  the  superior  and  external  angle  of  the  front ; 
it  is  not  wide,  and  gives  insertion,  by  the  extremity  of  its  internal 
border,  to  the  moveable  stem  formed  by  the  succeeding  joints,  so 
that  this  stem,  the  length  of  which  is  considerable,  would  seem  to 
spring  from  the  internal  canthus  of  the  eye,  and  nothing  prevents  its 
being  bent  backward  outwards  to  conceal  itself  in  the  orbital  cavity. 
The  epistome  is  extremely  narrow,  and  the  buccal  frame  is  very  nearly 
square,  but  in  general  wider  forwards  than  it  is  behind.  The  third 
joint  of  the  external  jaw-feet  is  rather  abruptly  truncated  forwards 
and  inwards. 


Lupea. 

The  Ljupeas  are  Pelagic  Crustaceans,  living  in  the  ocean,  where  they 
have  bet»n  seen  by  many  voyagers,  and  where  they  have  no  other 
apparent  place  of  repose  than  the  floating  Fuci,    Their  swimming 


powers  arc  groat,  and  Hose  remarked  that  they  have  the  faculty  of 
sustaining  thorn-telves  at  tho  surface  of  tho  water,  in  a  state  of  repose, 
without  tho  execution  of  any  visiblo  movement. 

This  guniis  is  divided  by  M.  Milne-Edwards,  who  gives  the  above 
summary  of  their  habits,  into  tho  three  following  groups: — 

AA.  Species  with  tho  body  very  thick  tad  conv-x  above  ;  first  pair 
of  foet  stout,  and  not  much  elongated ;  tho  hand  considerably 
shorter  than  tho  carapace. 

Convex  Lupea;. 

L.  Tranquebarica  (Cancer  olivaccui,  Herbst;  Cancer ttrralut(1)  Forsk.; 
Portunus  scrratus,  Itiipp. ;  Portunus  Tranquebai-icus,  Fabr.)  This,  the 
largest  Portuuiau  known,  is  six  or  eight  inches  in  length,  of  a  grayish 
green,  and  inhabits  the  seas  of  Asia. 

A.  Species  having  the  body  very  much  compressed;  the  first  pair 
of  feet  stout,  and  but  little  elongated  ;  tho  hand  remarkably 
shorter  than  the  carapace.    Tarsi  of  the  second,  third,  and 
fourth  pairs  flattened,  lamellar,  and  nearly  lanceolate. 
Swimming  Lupea:.    (Second  sub-genus.) 
*  Species  having  the  last  lateral  spine  at  least  twice  as  large  as  lh« 

preceding,  and  tho  front  projecting  but  little. 
a.  Median  teeth  of  the  front  projecting  but  little,  and  sometimes 
hardly  visible. 
a*.  Upper  border  of  the  orbit  armed  with  a  spine. 
L.  pelagica  (Cancer  pelagicus,  Linn.;  Cancer  reliculalus  and  Cancer 
Cedo  Nulli,  Herbst;  Portunus  pelagicus,  Fabr.)    Length  from  three 
to  four  inches.    Colour  grayish-green  with  yellow  spots.    Found  in 
the  lied  Sea  and  tho  whole  Indian  Ocean. 


Lupta  pelagica. 

a**.  Upper  border  of  the  orbit  without  any  spiniform  prolongation. 

L.  sanguinolenla  (Cancer  sanguinohntus,  Herbst;  Cancer  pelagicus, 
var.  and  Portunus  sanguinolcntus,  Fabr.).  Length  about  two  inches. 
Carapace  with  three  large  bright  red  spots  on  the  back  part  of  the 
carapace.    Found  in  the  Indian  Ocean. 

a***.  Median  teeth  of  the  front  small,  but  projecting. 

L.  cribraria  (Portunus  cribrarius,  Lam.).  Length  three  inches. 
Colour  yellow,  with  numerous  whitish  spots.  It  is  a  native  of  the 
coasts  of  Brazil. 

B.  Species  having  the  last  spine  of  the  latero-anterior  border  of  the 

carapace  scarcely  longer  than  the  others. 
6.  External  border  gf  the  arm  without  spines. 
L.  spinimana  (Portunus  pelagicus  and  Portunus  spinimaniis,  Latr.) 
LeDgth  from  three  to  four  inches.    Found  on  the  coasts  of  Brazil. 
66.  External  border  of  the  arms  spined. 
L.  lobifrons.    Length  one  inch.    It  is  a  native  of  the  East  Indies. 

C.  Tarsi  of  the  second,  third,  and  fourth  pair  of  feet  narrow  and 

styliform. 
AValting  Lupece.    (Third  sub-genus.) 
a.  Species  having  the  last  tooth  of  the  latero-anterior  border  of  the 

carapace  resembling  the  others, 
a.  Teeth  of  the  latero-anterior  borders  alternately  large  and  smalL 
L.  rubra  (Ciri  apoa,  Marc.  ;  Portunus  ruber,  Lam.).    Length  about 
two  inches.    General  colour  reddish ;  extremity  of  the  claws  black. 
Found  on  the  coasts  of  Brazil. 

a*.  Teeth  of  the  latero-anterior  borders  of  the  carapace  resembling 
each  other. 

L.  granulata.  Length  about  an  inch.  Found  in  the  Mauritius. 
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6.  Species  with  the  last  tooth  of  the  latero-anterior  border  of  the 

carapace  at  least  twice  as  large  as  the  preceding, 
b  Aledian  teeth  of  the  front  much  more  projecting  than  the  lateral 

teeth.  I 
L.  Scbce  (Cancel-  marinus  scutiformis,  Seba,  '  Mus.,'  iii.,  pi.  20,  f.  9, 
copied  by  Latreille,  in  '  Encycl.,'  pi.  272,  f.  6,  under  the  name  of 
Portunus  sanguinolentws).    Size  about  the  same  as  L.  granulata.  A 
native  of  the  coasts  of  Brazil.  (Milne-Edwards.) 

66.  Median  teeth  of  the  front  less  projecting  thau  the  others. 

66*.  Hands  large,   of  the  ordinary  form,  and  shorter  thau  the 

transversal  diameter  of  the  carapace. 
L.  hastata  (Cancer  hastatus,  Linn. ;  Portunus  hastatus,  Latr.  ;  Lupa 
Dufourii,  Desm.).    Length  about  two  inches.    It  is  a  native  of  the 
Mediterranean. 

66**.  Hands  filiform  and  of  great  length,  being  nearly  one  and  a 

half  the  tranversal  diameter  of  the  carapace. 
L.  Forceps  (Lupa  Forceps,  Leach ;  Portunus  Forceps,  Latr.).  Length 
about  an  inch.    It  is  a  native  of  the  Antilles. 


T.  Chaptalii  (Portunus  Chaptalii,  Aud.,  '  Crust.  Sav. 
Length  about  Era  inch.    It  is  a  native  of  the  Red  Sea. 


Kgypte.'). 


Lupea  Forceps. 

Thalamita  (Latr.). — Carapace  in  most  of  the  species  characteristic ; 
but  in  some  it  gradually  approximates  to  that  of  the  Lupea  ;  in  fact, 
sometimes  it  has  the  form  of  an  elongated  square ;  its  transversal 
diameter  is  nearly  double  the  length,  and  its  fronto-orbital  border  forms 
with  the  latero-anterior  borders  a  nearly  right  angle ;  in  other  cases  it 
is  nearly  hexagonal,  its  six  borders  form  nearly  equal  angles,  and  its 
width  only  exceeds  about  half  of  its  length.  The  front  is  always  very 
wide,  projecting,  and  at  least  as  much  advanced  as  the  inferior  border 
and  external  angle  of  the  orbit,  a  disposition  which  is  never  observable 
in  the  Lupece.  The  latero-anterior  borders  of  the  carapace  are  more 
or  less  oblique,  but  always  form  with  the  fronto-orbital  border  a  very 
strong  marked  angle,  where  there  are  from  four  to  seven  teeth,  the 
last  of  which  is  never  remarkably  larger  than  the  others.  The  eyes 
are  stout  and  short ;  the  orbits  oval,  and  completely  separated  from 
the  antennary  fossets ;  the  upper  border  of  the  latter  presents  two 
small  fissures,  and  their  angle  is  often  nearly  as  distant  from  the 
median  line  as  the  angle  which  terminates  behind  the  latero-anterior 
border.  The  internal  antennfe  bend  back  completely  in  their  fossets, 
and  the  inter-autennary  partition  projects  but  little.  The  basilary 
joint  of  the  external  antennce  is  in  general  very  wide,  and  always 
soldered  to  the  front  throughout  the  whole  extent  of  its  anterior 
border,  presenting  externally  a  more  or  less  considerable  projection 
which  separates  the  orbit  from  the  point  of  articulation  of  the  move- 
able stem  of  those  appendages,  and  which  is  very  long,  and  inserted 
sometimes  very  far  from  the  orbital  cavity.  The  epistome  is  very 
distinct  and  of  a  lozenge-shape. 

M.  Milne-Edwards  divides  the  genus  into  the  following  sections : — 

1.  Fronto-orbital  border  not  occupying  more  than  two-thirds  of  the 

width  of  the  carapace,  and  forming  a  rather  open  angle  with 
the  latero-anterior  borders,  which  are  aimed  with  six  or  seven 
teeth. 

Hexagonal  Thalamita. 

2.  Fronto-orbital  border  occupying  nearly  the  whole  width  of  the 

carapace,  and  forming  a  nearly  right  angle  with  the  latero- 
anterior  borders,  which  are  armed  with  four  or  five  teeth. 
Quadrilateral  Thalamita;. 
The  latter  form  the  first  sub-genus  in  M.  Milne-Edwards's  arrange- 
ment. 

a.  Species  having  the  front  entire  or  divided  into  lobes,  but  with 
no  teeth. 


Thalamita  Chaptalii. 

b.  Species  whose  front  is  armed  with  deeply  cut  and  flattened  teeth. 
T.  crenata  (Portunus  crenatus,  Latr. ;  Thalamita  Admete,  Guerin 
'  Icon.  Cr.,'  pi.  1,  f.  4). 

2nd  Sub-Genus.    Hexagonal  Thalamita;. 
a.  Species  having  the  latero-anterior  border  of  the  carapace  armed 
with  six  teeth. 

a.  Last  lateral  tooth  nearly  the  same  size  as  the  preceding, 
a*.  Anterior  feet  armed  with  spines,  but  without  elevated  granu- 
lations. 

T.  crucifera  (Portunus  cruciferus,  Fabr.  and  Latr. ;  Cancer  sexden- 
tatus,  Herbst  ?).  Length  from  three  to  four  inches ;  colour  reddish 
with  yellow  spots  and  bands,  the  median  markings  resembling  a  cross. 
Found  in  the  Indian  Ocean. 


Tlialamita  crucifera. 

a**.  Anterior  feet  presenting  between  the  spines  with  which  they 
are  armed,  a  great  number  of  tubercles  or  elevated  granu- 
lations. 

T.  Natator  (Cancer  Natator,  Herbst;  Portunus  savguinolentus, 
Bosc).    Found  in  the  Indian  Ocean. 


Thalamiia  Natator. 
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oa.  Last  lateral  tooth  stouter  and  much  moro  projecting  than  the 
others. 

T.  Cullianassa  (Cancer  Callianassa,  Iforbst).  Length  about  an 
inch.    Found  in  tho  Indian  Ocean. 

6.  Species  having  the  latoro-antcrior  border  of  tho  carapace  armed 
with  seven  teeth,  two  of  which  aro  rudimentary. 

T.  erythrodactyla  {Poitunus  eryihrodactylus,  Lam.).  Length  1\  inches. 
Found  in  Australasia. 

Podophthalmus  (Lam.). — M.  Milne-Edwards  justly  observes,  that  of 
all  the  Per tunians  the  PodophthcUmi  have  the  most  remarkable  aspect, 
and  characters  the  most  easy  to  seize.  The  enormous  length  of  their 
ocular  peduncles,  which  are  very  short  in  the  other  Swimming 
Brachyura,  is  sufficient  to  distinguish  them  at  first  sight. 


Eye,  Orbit,  Jaw-Foot,  &c.  of  Podophthalmus. 

The  eyes  are  carried  on  delicate  poduncles  of  extreme  length  ;  and 
these  osseous  stems  are  inserted  near  the  median  line  of  the  front, 
and  carry  at  their  extremity  the  second  ocular  piece,  whilst  in  the 
Ocypodians,  where  the  eyes  arc  also  very  much  developed,  it  is  on  the 
development  of  this  second  piece,  and  not  the  first,  that  the  length 
depends.  The  ocular  bulb  is  not  very  large,  and  reaches  the  lateral 
extremity  of  the  carapace.  The  internal  antennas  are  situated  below 
the  origin  of  the  eyes,  a  disposition  which  is  met  with  in  no  other 
Portunian,  and  their  stem  cannot  bend  itself  back  into  the  cavity 
where  they  are  lodged.  The  external  antenna)  are  also  below  the 
eyes ;  they  are  placed  between  the  antennary  fossets  and  the  orbits,  at 
the  external  side  of  the  first,  and  their  basilary  joint  is  soldered  with 
the  borders  of  these  two  cavities,  so  as  to  complete  their  walls  and  to 
separate  them  from  each  other ;  the  moveable  stem  which  terminates 
these  antenna)  is  formed  of  two  small  peduncular  joints  and  of  a 
slender  and  rather  short  multiarticulate  filament. 

P.  vigil  (Portunus  vigil,  Fabr. ;  Podophthalm.ua  spinosus,  Lam.). 
The  only  species  known.  Length  from  two  to  four  inches.  Found 
in  the  Indian  Ocean. 


Podophthalmus  vigil. 
POSIDO'NIA.  [Malleacea.] 

POSIDONOMY'A,  synonymous  with  Posidonia,  [Malleacea.] 
PO'SYDON,  a  genus  of  Crustacea. 

POTADO'MA  (Swainson),  a  sub-genus  of  Fluviatile  Shells,  belong- 
ing to  the  genus  Mclania,  and  the  sub-family  Melaniancc,  and  the 
family  Turbidce. 

POTAMIANS.  [Chelonia.] 

PO'TAMIS,  a  genus  of  Fresh-Water  Shells. 

POTAMO'BIA  (Leach),  a  genus  of  Crustacea. 

POTAMO'GETON  (from  vSrapos,  a  river,  and  the  termination 
ycroy,  which  probably  means  'produced'),  a  genus  of  Plants  belong- 
ing to  the  Endogenous  class,  and  the  natural  order  Potamacew.  It  has 
a  perfect  flower,  a  4-parted  perianth,  4  sessile  anthers  opposite  to  the 
divisions  of  the  perianth,  4  ovaries,  and  4  drupes  or  nuts.  The  species 
are  water-plants. 

P.  natans  is  a  British  plant,  with  floating  ovate  stalked  leaves,  the 
petioles  plano  concave  above,  the  nuts  large,  rounded  on  the  back 
when  fresh,  keeled ;  when  dry  the  peduncles  are  equal.  There  is  a 
creeping  rhizoma  at  the  bottom  of  the  water.  The  roots  are  some- 
times eaten  iu  the  wilds  of  Siberia  by  men,  but  in  more  temperate 
regions  are  fed  on  only  by  swans,  who  devour  them  with  avidity. 


P.  crispus  has  a  compressed  stein,  pellucid  oblong  linear  leaves, 
sessilo  and  wavy,  tho  nuts  with  long  beaks,  keeled  on  tho  baek  ;  when 
dry  tlic  peduncles  aro  equal.    It  is  a  native  of  Great  Britain. 

P.  densus  has  its  leaves  all  opposite,  pellucid,  clasping,  elliptical- 
lanceolate,  or  lanceolato ;  tho  spikes  shortly  stalked,  ultimately 
rellexed  ;  tho  spike  is  4-llowcred.  It  is  found  in  ditches  and  ponds  of 
water  iu  England.  Ducks  feed  on  tho  seeds  and  leaves  of  both  tbeso 
species,  but  they  serve  a  more  important  purpose  iu  giviogout  oxygon, 
and  rendering  tho  water  respirablo  for  fish  and  other  aquatic  animals. 
There  aro  twenty  British  species  of  Potamogcton,  ami  Jlaller  says  that 
in  the  Swiss  lakes  P.  tcrratum  grows  to  tho  length  of  from  10  to  20 
fathoms,  forming  extensive  sub-aquatic  forests. 

(Burnett,  Outlines  of  Botany  ;  BablngtOn,  Manual  of  British  Botany.) 

POTAMOMVA,  a  genus  of  Fresh  Water  Sheik. 

POTAMOOETONEjE,  same  as  Juncayinaccw. 

POTAMON  (Savigny),  a  genus  of  Crustacea. 

POTAMO'PHILA  (Sowerby),  a  genus  of  Conchifera. 

POTAMO'PHILUS  (Latreille),  a  genus  of  Crustacea. 

POTASH.  [Potassium.] 

POTASSIUM,  a  Metal,  the  base  of  tho  alkali  Potash,  in  which  it 
exists,  combined  with  Oxygen.  Potash  is  iu  fact  an  oxide  of  potas- 
sium. On  account  of  its  intense  affinity  for  oxygen,  potassium  is  not 
found  pure  in  nature.  Iu  a  mineral  form  it  occurs  in  a  great  number 
of  minerals.  It  is  present  in  considerable  quantities  in  Mica  [Mica] 
and  Felspar  [Fulsi'au],  which  enter,  with  quartz,  into  the  compo- 
sition of  granite.  Its  most  abundant  form  in  nature  is  what  is  called 
Nitre. 

Nitre  is  a  nitrate  of  potash,  and  occurs  in  modified  right  rhombic 
prisms;  usually  iu  thin  white  subtransparent  crusts,  and  in  ueedleform 
crystals  on  old  walls  and  in  caverns.  Its  ta3te  is  saline  and  cooling. 
It  has  the  following  composition  : — 

Potassa       .......  46'56 

Nitric  Acid  53-44 
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It  burns  vividly  on  a  live  coal.  It  is  distinguished  readily  by  its 
taste;  and  from  nitrate  of  soda,  which  it  most  resembles,  by  its  not 
becoming  liquid  on  exposure  to  the  air. 

Nitre,  called  also  Saltpetre,  is  employed  in  making  gunpowder, 
forming  75  to  78  per  cent,  in  shooting  powder,  and  65  per  cent,  in 
mining  powder.  The  other  materials  are  sulphur  (12  to  15  per  cent), 
and  charcoal  (9  to  12£  per  cent,  for  shooting,  and  20  per  cent,  for 
mining  powder).  It  is  also  extensively  used  in  the  manufacture  oi 
nitric  and  sulphuric  acids  ;  also  for  pyrotechnic  purposes,  fulminating 
powders,  and  sparingly  in  medicine.    [Nitre,  iu  Arts  ajjd  Sc.  Div.] 

It  occurs  in  many  of  the  caverns  of  Kentucky  and  other  Western 
States  of  America,  scattered  through  the  earth  that  forms  the  floor  of 
the  cave.  In  procuring  it  the  earth  is  lixiviated,  and  the  lye,  when  eva- 
porated, yields  the  saltpetre.  India  is  its  most  abundant  locality,  where 
it  is  obtained  largely  for  exportation.  It  readily  dissolves  in  water, 
lowering  its  temperature,  and  is  used  in  India  as  a  frigorific  agent. 

Spain  and  Egypt  also  afford  large  quantities  of  nitre  for  commerce. 
This  salt  forms  on  the  ground  in  the  hot  weather  succeeding  copious 
rains,  and  appears  in  silky  tufts  or  efflorescences  ;  these  are  brushed 
up  by  a  kind  of  broom,  lixiviated,  and  after  settling,  evaporated  and 
crystallised.  In  France,  Germany,  Sweden,  Hungary,  and  other 
countries,  there  are  artificial  arrangements  called  '  nitriaries,'  or  nitre- 
beds,  from  which  nitre  is  obtained  by  the  decomposition  mostly  of 
the  nitrates  of  lime  and  magnesia  which  form  in  these  beds.  Refuse 
animal  and  vegetable  matter  putrified  in  contact  with  calcareous  soils 
produces  nitrate  of  lime,  which  affords  the  nitre  by  re-action  with 
carbonate  of  potash.  Old  plaster  lixiviated  affords  about  5  per  cent. 
This  process  was  employed  extensively  in  France,  when  the  French 
were  prevented  from  obtaining  nitre  from  foreign  sources  during  the 
last  war  with  England.  Nitre  is  also  employed  in  the  manufacture 
of  glass,  and  a  large  consumption  of  it  takes  place  in  this  country  for 
this  purpose. 

Carbonate  of  Potash  is  obtained  from  the  ashes  of  land  plants,  just 
as  carbonate  of  soda  is  obtained  from  the  ashes  of  sea-shore  plants 
and  sea-weeds.  When  the  ashes  are  purified  they  form  first  the 
potash  of  commerce,  and  when  further  purified,  pearlash. 

Sylvinc  is  a  chloride  of  Potassium,  which  has  been  found  as  a  mineral. 
For  the  further  compounds  of  Potassium,  see  Potassium,  in  Arts  and 
Sc.  Div. 

(Dana,  Manual  of  Mineralogy.) 

POTATO.  [Solanum.] 

POTATO,  SWEET.  [Batatas.] 

POTENTILLA  ('potens,'  powerful,  from  the  supposed  medical 
qualities  of  some  of  the  species),  a  genus  of  Plants  belonging  to  the 
natural  order  Rosacea;.  It  has  a  concave  calyx,  4-5-parted,  with  4-5- 
bractlets  ;  there  are  4-5-petals,  numerous  stamens,  a  lateral  or  nearly 
terminal  style.  The  fruit  consists  of  numerous  small  nuts  placed  on 
a  flattish  dry  receptacle  ;  the  seeds  pendulous  or  ascending,  the  radicle 
superior;  the  flowers  white  or  yellow,  rarely  red. 

P.  replant,  Creeping  Cinquefoil,  is  a  common  British  species  :  it  is 
fouud  likewise  in  other  parts  of  Europe.  The  stem  is  filiform,  pro- 
cumbent, and  creeping  ;  the  leaves  quinate  and  stalked ;  the  leaflets 
obovate,  serrated ;  the  peduncles  solitary  ;  carpels  granulate,  scabrous 
The  flowers  nrr  Ivre.  bri~h<  yellow,  and  en  king  hairy  axi'.lary  stalka 
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POTERIUM. 


PREHNITE. 


It  appears  to  have  been  the  officinal  plant  of  the  ancients,  and  is  the 
U(i'Td<pv\Aov  of  Theophrastus,  ix.  19,  and  of  Dioscorides,  iv.  42.  Pliny 
mentions  it  as  Quinquefolium,  25,  9 ;  27,  10.  It  is  still  used  as  a 
febrifuge  by  some  practitioners. 

P.  TormentiUa  lias  a  procumbent  or  ascending  stem,  ternate  sessile 
leaves,  and  longitudinally  wrinkled  carpels ;  the  leaflets  are  acute  and 
somewhat  hairy.  The  flowers  are  bright-yellow,  small,  with  the  parts 
of  tbe  calyx  and  corolla  in  fours  on  slender  hairy  stalks  much  longer 
than  the  leaves.  It  is  the  Tormentilla  erecta  of  Linnaeus.  It  abounds 
in  Great  Britain.  The  roots  are  very  astringent,  and  have  been  used 
medicinally.  In  the  Western  Isles  of  Scotland  and  the  Orkneys  they 
are  used  for  tanning  leather,  and  are  preferred  even  to  oak-bark.  They 
are  also  used  for  dyeing  a  red  colour.  We  are  told  that  pigs  are  fed 
on  them  in  Killarney,  and  they  are  also  thought  to  be  serviceable  in 
some  diseases  to  which  sheep  are  subject. 

P.  anserina  has  a  creeping  stem,  interruptedly  pinnate  leaves ;  the 
leaflets  numerous,  oblong,  acutely  serrate,  silky  beneath  ;  the  peduncles 
solitary.  The  flowers  are  large  and  yellow,  and  the  leaves  form  a 
favourite  food  with  geese  :  they  are  sometimes  used  as  pot-herbs.  Its 
roots  are  eaten  both  by  hogs  and  men ;  they  taste  like  a  parsnep,  but 
are  small ;  the  common  people  roast  or  boil  them  for  food.  In  the 
islands  of  Tiiay  and  Col  they  answer  in  some  measure  the  purposes  of 
bread,  and  have  been  known  to  support  the  inhabitants  for  months 
together  during  a  time  of  scarcity. 

The  leaves  of  P.  frulicosa  and  P.  rupestris  are  employed  in  Siberia 
as  a  substitute  for  tea. 

P.  hirta  has  a  pilose  erect  few-flowered  stem ;  the  leaves  with 
5-7-leaflets,  pilose,  and  cut  at  the  apex ;  the  stipules  lanceolate, 
entire;  the  petals  obcordate,  longer  than  the  calyx.  It  is  native  of 
the  Pyrenees,  South  of  France,  Silesia,  &c,  and  is  the  YltvTa<pv\\ov  of 
Hippocrates.   ('  Ulc.,'  880.) 

(Lindley,  Vegetable  Kingdom;  Lindley,  Flora  Medico, ;  Babington, 
Manual  of  British  Botany  ;  Burnett,  Outlines  of  Botany  ;  Fraas,  Synopsis 
Flora;  Classics.) 

POTE'KIUM  (from  iroriipwv,  a  drinking-vessel,  or  cup,  one  of 
the  species  being  infused  in  drink),  a  genus  of  Plants  belonging  to 
the  natural  order  Rosacea.  It  has  monoecious  or  polygamous  flowers; 
a  4-cleft  calyx,  with  three  external  scales  at  its  base ;  and  a  quadran- 
gular tube.  The  petals  are  wanting,  the  style  terminal,  stamens 
numerous,  and  the  seed  suspended. 

P.  sanguisorba,  Lesser  Burnet,  is  an  herbaceous  plant,  with  a  slightly 
angular  stem,  the  calyx  of  the  fruit  quadrangular  and  hardened.  The 
leaves  are  pinuate,  with  numerous  small  ovate  coarsely  serrate  leaflets, 
glabrous  or  slightly  hairy  beneath.  It  is  found  on  d  ry  calcareous  soils 
in  Great  Britain.  It  forms  a  useful  fodder  for  cattle,  and  at  one  time 
was  extensively  cultivated  for  that  purpose,  but  is  now  generally  super- 
seded by  Sainfoin  and  other  artificial  grasses.  On  the  continent,  and 
occasionally  in  this  country,  the  young  leaves  are  ealen  as  salad,  and  it 
is  said  to  form  one  of  the  ingredients  of  the  favourite  cool  tankard. 
It  is  said  to  give  the  name  to  the  species,  from  the  custom  of  infusing 
it  in  liquors.  The  common  people  of  Siberia  eat  the  roots.  There 
are  about  nine  species  of  Burnet  described,  which  ate  distributed  over 
Europe,  Africa,  and  America. 

(Lindley,  Vegetable  Kingdom  ;  Babington,  Manual  of  British  Botany  ; 
Burnett,  Outlines  of  Botany.) 

POTERIOCRINITES.  [Enceinites.1 

POTSTONE.  [Talc] 

POTTO.  [VlVERRIDiE.] 
POULTRY.  [PHASIANID2E.] 

PR^PEDI'TUS.  [ScmcoiDBA] 

PRANGOS,  a  genus  of  Plants  of  the  natural  family  of  Umbelliferce, 
tribe  Smyrnece,  so  named  by  Dr.  Lindley  from  the  name  by  which  the 
only  species  is  known  in  its  Tartarian  habitat,  where  it  was  discovered 
by  Mr.  Moorcroft,  in  the  neighbourhood  of  Imbal  or  Droz,  and  which 
he  visited  for  the  purpose  of  examining  into  the  reputed  qualities  of 
this  plant,  of  which  the  accounts  seemed  to  border  on  exaggeration. 
Almost  all  the  knowledge  which  we  possess  respecting  the  plant,  is 
derived  from  the  observations  of  that  lamented  and  enterprising 
traveller. 

The  Prangos  Hay-Plant  is  herbaceous  and  perennial,  having  a  large 
fleshy  root-stalk,  usually  measuring  at  the  top  from  18  to  22  inches 
in  circumference,  and  formed  by  the  aggregation  of  an  infinite  number 
of  crowns  or  winter-buds,  clustered  together  at  or  above  the  surface 
of  the  ground.  These  crowns  being  closely  covered  by  the  fibrous 
remains  of  the  old  leaves,  are  thus  protected  from  the  frosts  of  winter. 
The  crop  consists  of  the  leaves,  which  rise  in  abundance  from  each 
crown,  are  finely  cut,  about  two  feet  in  length,  and  have  a  highly 
fragrant  smell,  extremely  similar  to  that  of  very  good  new  clover  hay. 

This  Mr.  Moorcroft  considered  as  a  most  important  and  interesting 
object  of  rural  economy,  and  says  that  the  properties  of  Prangos  as 
a  food  appear  to  be  heating,  producing  fatness  in  a  space  of  time 
singularly  short;  it  is  also  destructive  to  the  Fasciola  hepatica,  or 
Liver-Fluke,  which  in  Britain,  after  a  wet  autumn,  destroys  some 
thousands  of  sheep  by  the  rot.  The  last-mentioned  property,  of 
itself,  if  it  be  retained  by  the  plant  in  Britain,  would  render  it  espe- 
cially valuable  to  our  country.  But  this,  taken  along  with  its  highly 
nutritious  qualities,  its  vast  yield,  its  easy  culture,  its  great  duration, 
its  capability  of  flourishing  on  land  of  the  most  inferior  quality  and  | 


wholly  inadapted  to  tillage,  impart  to  it  a  general  character  of 
probable  utility  unrivalled  in  the  history  of  agricultural  productions. 
When  once  in  possession  of  the  ground,  for  which  the  preparation  is 
easy,  it  requires  no  subsequent  ploughing,  weeding,  mauurins;,  or  other 
operation,  save  that  of  cutting  and  of  converting  the  foliage  into  hay. 
Of  its  duration  he  relates  that  its  seeds,  having  been  carried  westward 
along  with  those  of  yellow  lucerne,  above  40  years  ago,  and  sown 
on  the  eastern  frontier  of  Cashmere,  vegetated,  and  that  the  plants 
of  the  first  growth  still  remain  in  a  flourishing  condition.  He  con- 
ceived that  by  the  cultivation  of  this  plant,  moors  and  wastes 
hitherto  uncultivated  may  be  mado  to  produce  large  quantities  of 
winter  fodder,  and  that  the  yield  of  high  lands  aud  downs  enjoying 
a  considerable  depth  of  soil  may  be  trebled. 

Dr.  Falconer,  in  his  visit  to  Cashmere  and  Tibet,  found  it  in  the 
latter,  as  well  as  on  a  low  trap  hill  in  the  former,  but  not  so  vigorous 
in  the  Cashmerian  as  in  its  Tibetan  habitat.  He  states  that  though 
abundant  in  various  directions,  the  Cashmeriaus  do  not  esteem  it  of 
any  value. 

Arrian,  in  describing  Alexander's  expedition  across  the  mountains 
which  he  calls  Caucasus  and  Paropamisus  (iii  28),  says,  nothing  but 
Silphium  and  the  Turpentine-Tree  grow  there,  notwithstanding  which, 
it  is  very  populous,  and  multitudes  of  sheep  and  neat  cattle  are  seen, 
for  they  feed  upon  Silphium,  of  which  the  sheep  especially  are  very 
fond.  This  bears  so  close  a  resemblance  to  the  Prangos,  both  in 
locality  and  properties,  that  it  is  as  likely  to  have  been  the  Silphium 
of  the  ancients,  as  the  assafcotida  plant,  which  it  is  supposed  to  be  by 
others.  [SlLPHIUlI.] 

PRANI'ZA.  [Isopoda.] 
PRASE.  [Quartz.] 

PRASEOLlTE,  an  imperfectly  crystallised  Mineral,  occurring  in 
prisms  of  several  sides,  with  the  edges  rounded.  Cleavage  in  one 
direction.  Colour  light  or  dark  green  ;  streak  clear  green.  Fracture 
splintery  and  flat  conchoidal.  Hardness  3  5.  Lustre  weak.  Specific 
gravity  2  754.    It  is  found  near  Brevig,  Norway.    Its  analysis  by 


Erdmann  gives — 

Silica  40*94 

Alumina  28*79 

Protoxide  of  Iron  6-96 

Protoxide  of  Manganese  0*32 

Magnesia  13*73 

Titanic  Acid  0-40 

Oxide  of  Lead,  Copper,  and  Cobalt  with  Lime  0*50 

Water  7-38 

 99-02 

PRASILITE,  a  Mineral,  occurring  massive.    Composed  of  loosely 


adhering  fibres.  Colour  dark  leek-green.  Hardness  not  sufficient  to 
scratch  selenite,  aud  may  be  crumbled  to  powder  between  the  fingers. 
Specific  gravity  2*311.  It  is  found  on  the  Kilpatrick  Hills.  Its 
analysis,  by  Dr.  Thomson,  give3 — 


Silica   38-55 

Magnesia   1555 

Peroxide  of  Iron   14*90 

Alumina   5*65 

Lime   2*55 

Oxide  of  Manganese   1*50 

Water   18*00 

 96*7 


The  loss,  amounting  to  3  per  cent.,  is  attributed  to  an  alkali. 
PRATI'COLA.  [Sxi/viADiE.] 
PRATINCOLA.  [Charadriadje.] 

PRAWN.  [PALEMONIDiE.] 

PREHNITE,  a  Mineral,  which  occurs  crystallised  and  massive. 
Primary  form  a  right  rhombic  prism.  Cleavage  easy,  parallel  to  the 
base  of  the  primary  form,  and  less  so  in  the  direction  of  the  lateral 
faces.  Fracture  uneven.  Hardness,  scratches  glass  easily.  Becomes 
electric  by  heat.  Colour  white,  gray,  and  various  shades  of  green 
and  greenish-yellow.  Lustre  vitreous.  Transparent,  translucent. 
Specific  gravity,  2'926.  The  variety  which  occurs  in  small  thin  crys- 
tals is  called  Koupholitc.  The  crystals  of  this  substance  have  a 
remarkable  tendency  to  exhibit  rounded  faces. 

Massive  varieties  botryoidal,  globular,  and  stalactitic,  structure 
broad  fibrous ;  amorphous,  structure  granular,  compact,  with  rough 
surfaces.    It  occurs  also  in  rolled  masses. 

Before  the  blow-pipe  it  is  converted  into  a  white  scoria,  and  fuses 
into  a  compact  globule  ;  with  borax  it  readily  becomes  a  clear  glass. 

This  mineral  was  first  found  at  the  Cape  of  Good  Hope ;  it  has 
since  been  met  with  in  many  places  in  different  quarters  of  the  globe, 
as  Scotland,  Cornwall,  France,  &c.  Koupholite  occurs  at  Bareges  in 
the  department  of  Hautes-Pyre'ne'es.  It  is  composed  of  silica, 
alumina,  lime,  oxide  of  iron,  potash,  soda,  and  water. 

The  following  forms  of  Prehnite  are  given  by  Dana  : — 

Stellite.  In  fibrous  stellar  groups  like  mesole ;  lustre  silky  and 
shining.  It  fuses  to  a  white  enamel.  Gelatinizes  with  muriatic  acid. 
It  comes  from  Kilsyth,  Scotland. 

Antrimolite.    A  stalactitic  zeolite,  from  Antrim,  Ireland. 

Biphanite.  In  six-sided  prisms  with  a  distinct  basal  cleavage ; 
vitreous  lustra,  transparent.  A  silicate  of  alumina  and  lime,  and  near 
prehnite.    From  the  Ural,  with  emerald. 


PREMNA. 


Hydrous  Anthnphyllik.  In  divergent  fibres  having  a  silky  lustre. 
Colour  white,  greenish-yellow,  or  bluish.  OccurB  iu  u  talcoso  rock  at 
Fishkill,  New  York,  and  also  above  New  York  city. 

Zeuxite.  A  hydrous  silicato  of  alumina  aud  iron,  in  small  brown 
prismatic  crystals,  of  a  vitreous  lustre.  From  Cornwall,  in  tlio  Huel 
Unity  mine. 

Damourite.  Occurs  in  lamellar  pearly  crystals,  a  little  harder  than 
talc.  It  is  a  hydrous  silicate  of  alumina  and  potash.  Reported  from 
Leipervillo,  Pennsylvania,  aud  Chesterfield,  Massachusetts. 

Masonite.  Near  ohloritoid  ;  coarsely  foliated  or  tabular ;  colour 
dark  gray.  Lustre  nearly  pearly  ;  folia  brittle  and  ofter  curved. 
Fuses  with  difficulty  on  the  edges.  From  tho  vicinity  of  Natic  village, 
llhode  Island. 

Other  forms  of  Pre/mite  will  bo  found  mentioned  under  Epistilmte  ; 
Edinotonite;  Caupholite;   Faujasite;  Glottalite;  and  Chlo- 

RITOID. 

PREMNA,  a  genus  of  Plants  of  tho  natural  family  of  Vcrbcnacew, 
which  is  characterised  by  a  cup-shaped  calyx,  a  5-cleft  bilabiate 
corolla.  Stamens  i,  didynamous.  Drupe  pea-shaped,  with  a  4-celled 
nut.  The  species  consist  of  shrubs  and  small  trees,  which  are  indigenous 
in  Asia  and  Australia,  having  opposite  leaves,  inflorescence  iu  terminal 
cymes,  with  small  flowers. 

The  majority  of  the  species  are  rcmarkablo  for  the  fetid  odour  of 
their  leaves;  though  thoso  of  P.  cordifolia  are  somewhat  fragrant,  and 
those  of  P.  escuhnta  are  employed  as  diet  by  the  natives  of  Cliittagong, 
P.  integrifolia  has  roots  of  a  burning  taste,  with  leaves  of  a  hirciue 
odour.  The  leaves,  applied  to  tho  head,  are  said  to  cure  headache, 
and  a  decoction  of  the  roots  is  employed  as  a  stimulant  in  fevers, 
flatulence,  &c.  P.  latifolia  has  wood  of  a  white  colour  and  firm 
texture,  employed  for  various  economical  purposes,  iu  which  it  agrees 
in  character  -with  the  teak  tree,  Gmelina  arborea,  and  others  which 
belong  to  the  same  natural  family. 

PRENANTHES,  a  genus  of  Plants  belonging  to  the  natural  order 
Compositce.  Its  only  British  representative  is  the  Lactuca  muralis, 
the  P.  muralis  of  Smith.  [Lactoca.] 

PRIMA'TES,  the  name  given  by  Linnaeus  to  the  first  order  of 
Mammalia,  and  thus  characterised  by  him  : — Dentes  primores  incisorcs, 
euperiores  iv.,  paralleli.    Mamma)  pectorales  ii. 

The  order  contains  the  following  genera  : — 

Homo,  of  which  Linnaeus  records  two  species,  namely,  H.  sapiens 
and  its  varieties  (Man),  and  If.  Troglodytes  (H.  sylvestris,  Orang  Outang, 
Bout). 

Simia,  33  species. 

Lemur  (including  Lemur  volans.)    [Pleuroptera  ;  Lemtjridje.] 
Tespertilio,  6  species.    [Cheiroptera;  Mammalogy.] 
PRITVINOA.  [Polypifera.] 

PRI'MULA,  a  genus  of  Plants  belonging  to  the  natural  order  Pri- 
mulacew.  It  has  a  tubular  5-cleft  calyx,  a  salver-shaped  regular  corolla, 
as  long  as  the  calyx,  or  longer ;  a  spreading  limb  in  five  rather  deep 
inversely  heart-shaped  obtuse  segments ;  a  free  1-celled  ovary,  with  a 
free  central  placenta.  It  has  a  capitate  stigma  and  one  style.  The 
fruit  is  a  capsule  with  numerous  roundish  seeds. 

P.  vulgaris,  the  Primrose,  is  one  of  our  commonest  British  plant3. 
It  has  oblong,  ovate,  wrinkled  crenate  leaves ;  single  flowered  scapes 
and  a  tubular  calyx;  linear,  lanceolate,  attenuated  teeth,  very  acute; 
the  limb  of  the  corolla  flat.  It  is  found  in  woods  and  thickets,  and  is 
one  of  the  earliest  of  our  spring  flowers. 

P.  elatior,  the  Ox-Lip,  has  ovate  leaves  contracted  below,  wrinkled 
and  denticulate,  many-flower  umbellate  scapes,  a  tubular  calyx ;  lan- 
ceolate acute  teeth ;  the  limb  of  the  corolla  concave,  with  cordate  ovate 
segments ;  nodding  flowers  and  erect  fruit.  It  is  found  in  woods  and 
meadows,  but  rarely  in  England.  The  Polyanthus  is  a  variety  of  this 
species. 

P.  veris,  the  Cowslip,  has  ovate  wrinkled  crenate  leaves,  contracted 
below,  many-flowered  umbellate  scapes  ;  a  bell-shaped  calyx,  rather 
downy,  with  short  ovate  teeth ;  the  limb  of  the  corolla  concave,  or 
cup-shaped,  of  a  deeper  yellow  on  the  upper  side,  with  five  orange 
spots.  It  is  found  plentifully  in  meadows  and  pastures  in  England. 
The  flowers  posse-s  well-marked  sedative  aud  diaphoretic  qualities, 
and  make  a  pleasant  soporific  wine.  The  fresh  root  has  also  a  smell 
resembling  anise,  and  was  formerly  employed  as  a  tonic  medicine  and 
also  as  a  diuretic. 

P.  farinosa  is  distinguished  by  its  mealy  obovate  lanceolate  leaves, 
oblong  ovate  calyx,  linear  teeth,  and  obcordate  segments  rounded  below, 
distant,  and  as  long  as  the  tube.  It  is  found  iD  the  north  of  England 
and  Scotland,  and  is  called  the  Bird's-Eye  Primrose. 

P.  Scotica  is  found  only  in  the  north  of  Scotland.  It  is  known  by  its 
swollen  calyx,  with  short  ovate  obtuse  teeth :  the  limb  of  the  corolla 
is  flat,  with  broadly  obcordate  approximate  segments  half  the  length 
of  the  tube.  The  flowers  are  of  a  bluish  purple  colour  with  a  yellow 
centre. 

The  leaves  of  P.  auricula  are  used  in  the  Alps  as  a  remedy  for 
coughs.  Swine  are  the  only  animals  that  feed  upon  any  of  these 
species  as  their  especial  sustenance.  They  are  valuable  chiefly  on 
account  of  their  beautiful  appearance  and  their  early  blossoming. 

(Lindley,  Vegetable  Kingdom;  Lindley,  Flora  Medica ;  Burnett, 
Outlines  of  Botany  ;  Babington,  Manual  of  British  Botany.) 

PRIMULA'CE^E  are  Monopetalous  Exogenous  Plants,  peculiarly 
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distinguished  by  tho  stamens  being  opposite  to  the  lobes  of  the  corolla, 
and  a  superior  capsule  with  a  free  central  placenta.  In  most  respects 
they  correspond  with  M yminacea,  but  tho  hitter  are  known  by  their 
being  trees  or  shrubs  with  an  indehiscent  fleshy  fruit.  The  Primu- 
lacea:  consist  of  herbaceous  plants  inhabiting  the  temperate  part*  of 
the  world,  in  moist  situations,  such  as  meadows,  morasses,  and  alpine 
stations,  or  in  the  damp  parts  of  woods,  which  they  adorn  with  their 
lively  flowers.  The  Primula,  Anagullis,  Soldanella,  Cyclamen,  and 
Lysimachia,  of  various  species  and  under  many  forms,  are  the  gayest 
of  the  genera,  some  of  whoso  species  are  found  in  almost  all  garden*. 
Tho  Cowslip  is  slightly  narcotic,  but  the  order  is  of  no  known  utility. 
[Primula;  Anagai.lis;  Soldaneixa ;  Cyclamen;  Lysimachia.] 

PRI'NIA  (Horsfield),  a  genus  of  Birds.  It  has  the  following  generic 
character: — Bill  rather  lengthened,  much  compressed,  entire ;  rictus 
smooth,  wings  rounded,  tail  broad  and  cuneate ;  feet  large,  strong. 
(Swainson.) 

P.  familiaris  may  be  taken  as  an  example.  It  is  the  Priuya  of  the 
Javanese,  Familiar  Creeper  of  Latham. 

It  is  abundant  in  many  parts  of  Java,  near  villages  and  gardens, 
in  tho  confines  of  which,  among  trees  and  shrubs,  it  builds  its  neit. 
It  is  a  sprightly  bird,  sporting  among  the  branches  iu  short  and  rapid 
flights,  and  has  received  its  native  name  from  its  lively  and  pleasant 
notes.  (Horsfield.) 


Familiar  Creeper  [Prinia  familiaris). 


Mr.  Swainson  ('  Classification  of  Birds  ')  thinks  that  Prinia  may  be 
a  subordinate  type  or  sub-genus  of  Drymoica.  [Sylviadj:.]  He 
observes  that  the  Prinia  have  all  the  activity  and  familiarity  of  the 
true  Wrens  (Troglodytes),  and  so  much  resemble  them  in  general 
appearance,  in  their  short  sweet  song,  and  the  throwing  up  of  the  tail, 
that  it  is  not  very  surprising  that  they  should  have  been  classed  with 
the  Scansorial  Creepers. 

PRINOS.  [Aquifoliace.e.] 

PRINSE'PIA,  a  genus  of  Plants  of  the  natural  family  of  Chrysola- 
lanaceo?,  so  named  by  Dr.  Royle  in  honour  of  James  Prinsep,  secretary 
of  the  Asiatic  Society  of  Calcutta.  The  genus  consists  of  only  a  single 
species,  remarkable  for  its  thorny  appearance,  but  it  may  be  consi- 
dered typical  of  the  labours  of  the  individual  whom  it  is  designed  to 
commemorate,  as,  early  in  the  season,  it  is  conspicuous  for  the  abund- 
ance of  its  inflorescence,  and,  later,  for  that  of  the  purple-coloured 
berries  with  which  it  is  loaded.  The  seeds  are  large,  and  yield  by 
expression  an  oil  which  is  highly  esteemed  by  the  mountaineers  of  the 
Himalayas,  where  it  is  indigenous,  and  which  by  Europeaus  is  thought 
a  good  substitute  for  salad  oiL 

PRI'ODONTES.  [Armadillo.] 

PRION.  [Procellareile.] 

PRIONITES.  [Momots.] 

PRIO'NODON,  Dr.  Horsfield's  name  for  a  feline  form  (Fclis gracilis, 
Delundung  of  the  Javanese),  and  placed  by  him  in  a  separate  section 
under  the  name  of  Prionodontido?,  between  Fclis  and  Yiverra.  ('  Zoolo- 
gical Researches  in  Java.') 

Mr.  Swainson  remarks  ('Classification  of  Quadrupeds '),  that  of  the 
genus  Prionodon,  at  present,  but  one  species  has  been  found,  in  Java. 
As  a  familiar  appellation,  expressive,  in  all  probability,  of  its  analogy 
to  the  Sorecida',  he  terms  it  the  Shrew  Cat. 

Dental  Formula  : — Incisors,  — ;  Canines,  i— }  ;  Molars,-^^0  =  3S. 

6  1—1  6— G 

P.  gracilis  has  the  tail  elongated,  annulated,  cylindrical :  body 
pale  flavescent,  with  four  very  wide  dorsal  bauds  and  two  narrow  an»l 
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Head,  teeth,  and  feet  of  Prionodon. 
Head  two-thirds  of  natural  size. 
a,  lateral  view  (external)  of  the  teeth  ;  6,  lateral  view  (internal)  ;  c,  front 
view;  rf,  fore  foot,  covered  with  fur;  c,  hind  foot,  fur  removed:  these  last 
f  t'UTcs  about  one-fourth  larger  than  n  itural  size.  (Ilorsfield.) 

bands;  two  broad  lateral  striae,  the  narrow  cervical  strise,  the  numerous 
humeral  and  femoral  spots,  and  the  seven  caudal  rings  very  deep 
brown.  (Horsfield.) 


Prionodon  gracilis,   (Hors.,  Java.) 


Dr.  Horsfield  discovered  this  animal  in  1806,  during  the  early  period 
of  his  researches  in  the  district  of  Blambangan,  situated  at  the  extre- 
mity of  Java ;  the  natives  distinguish  it  by  the  name  above  given. 
Dr.  Horsfield  was  not  able  to  ascertain  that  it  is  found  in  any  other 
part  of  the  island,  or  that  it  has  another  name;  but  he  states  that 
even  in  Blambangan  it  is  rarely  met  with.  He  notices  it  as  inhabiting 
the  extensive  forests  which,  with  the  exception  of  the  capital  of  Banyu- 
wangi  and  a  few  small  villages,  cover  that  district.  He  obtained  but 
little  information  as  to  its  habits  and  manners,  and  records  nothing  on 
the  subject  beyond  what  we  have  mentioned. 

PRI'ONOPS.  [Laniadje.] 

PRISTACANTHUS,  a  genus  of  Fossil  Placoid  Fishes,  from  the 
Oolite  of  Stonesfield.  (Agassiz.) 


PRISTIDACTYLIS,  the  name  assigned  by  Messrs.  Dumenl  and 
Bibron  to  a  group  of  Caelodonts,  being  the  second  of  their  Lezards 
Lacertiens  on  Autosaures.  The  Lacertians  of  this  group  are  those 
which  have  the  toes  either  dentilated  laterally  or  carinated  on  their 
inferior  surface,  or  provided  both  with  carinations  below  and  dentila- 
tions  along  their  edges.  None  of  them  have  the  temples  covered  with 
plates  or  large  scales.  In  the  greater  part  of  the  species  the  plates 
which  surround  the  nostrils  are  more  or  less  convex,  the  palpebral 
disc  is  nearly  completely  surrounded  with  a  cordon  of  granules,  and 
the  ventral  lamella?,  as  well  as  the  preanal  scales,  are  smaller  and 
more  numerous  than  in  the  Leiodactylous  Caelodonts. 

The  following  genera  are  arranged  by  Messrs.  Dumdril  and  Bibron 
under  this  group  : — 

Psammodromus,  Fitz.  (Notophilis,  Aspistis,  Wagl.,  Bonap.,  Wiegm.  ; 
Psammodromus,  Wiegm.);  Ophiops,  Mdnestrie's  (Amystes,  Wiegm.); 
Calosawa,  Dum.  and  Bihr. ;  A canthodactylus,  Fitz.  (Podarcis,  part, 
Wagl.) ;  Scapteira,  Fitz. ;  Eremias,  Fitz.  (Podarcis,  part,  Wagl.). 

PRISTIS.  Three  species  of  this  genus  of  Fishes  are  mentioned  as 
fossil  in  the  tertiary  strata  of  England.    (Morris's  '  Catalogue.') 

PRIVET.  [Liqustbum.1 

PROBOSCI'DIANS.  [Pachydermata.] 

PROBOSCIS-MONKEY.  [Nasalis.] 

PROCAPRA  [ANTILOPE.K] 

PROCELLAHID^E,  a  family  of  Oceanic  Birds  belonging  to  the  order 
Natatorcs.  They  are  well  known  to  the  seameu  when  far  from  land, 
and  with  which  his  superstition  was  once  more  busy  than  it  is  now  ; 
but  even  at  the  present  day  they  are  not  unfrequently  regarded  a3 
ominous,  and  many  a  hard-a-weather  old  quarter-master  still  looks 
upon  '  Mother  Carey's  Chickens'  as  the  harbingers  of  a  storm. 

Though  zoologists  have  differed  as  to  the  genera  to  be  included  in 
this  extraordinary  group,  they  have  been  pretty  well  agreed  as  to  the 
forms  which  should  be  congregated  in  it. 

The  genus  Procellaria  of  Liunseus  was  formed  by  that  great  zoologist 
for  the  Petrels,  and  it  is  closely  followed  by  his  genus  Diomedea 
(Albatrosses),  between  which  and  the  Petrels  there  are  many  points  of 
resemblance  both  in  their  structure  and  their  pelagic  habits.  [Dio- 

1LEDEIN.E  ;  LARID^E.] 

Prince  Bonaparte  ('Geographical  and  Comparative  List,'  1838) 
makes  the  Procellaridce  the  thirty-fourth  family  of  the  birds,  and 
places  them  between  the  Laridte  and  the  Colymbidce.  It  includes  the 
genera  Diomedea,  Procellaria,  Puffinus,  and  Thalassidroma. 

Mr.  G.  R.  Gray  ('List  of  the  Genera  of  Birds,'  1840)  makes  the 
Diomedeincc  the  first  sub-family  of  the  Laridce.  This  sub-family  com- 
prehends the  genera  Pelecanoides,  Puffinus,  Daption,  Thalassidroma, 
Wagellus,  Procellaria,  Diomedea,  and  Prion. 

M.  Temminck,  in  his  'Manuel'  (2nd  part,  1820),  arranges  all  the 
Petrels  under  the  generic  name  Procellaria,  Linn.,  but  divides  them 
into  the  following  sections  : — 

1.  Petrels  properly  so-called,  P.  glacialis. 

2.  P.  Puffinus,  P.  Awjlorum,  and  P.  obscura. 

3.  Swallow-like  Petrels  (Pe'trels  Hirondelles),  P.  Pelagica  and  P. 

Leachii. 

In  the  4th  part  of  his  '  Manuel'  (1840),  Temminck  admits  the  genera 
Procellaria,  Puffinus,  and  Thalassidroma. 

Pelecanoides  (Lac^pede),  Haladroma  of  Illiger,  Puffinaria  of  Lesson. 
— Bill  enlarged,  composed  of  many  pieces  soldered  together,  the  edges 
smooth  and  re-entering ;  the  upper  demi-bill  composed  of  two  pieces, 
furnished  with  feathers  at  the  base  up  to  the  nostrils,  which  are  very 
open,  forming  an  oval  circle,  the  aperture  of  which  is  above,  separated 
one  from  the  other  by  a  simple  internal  partition ;  this  partition  supports 
a  slight  ledge  which  divides  each  nasal  fossa  in  half;  the  enlarged 
portion  of  the  upper  demi-bill  goes  beyond  the  lower  mandible,  and 
terminates  at  the  contraction  of  the  bill,  which  is  narrow,  convex, 
very  much  curved,  and  very  robust.  The  lower  mandible  is  formed 
equally  of  two  soldered  pieces ;  that  of  the  edge  is  narrow,  inserted 
in  the  upper  demi-bill ;  that  below  is  formed  by  two  branches,  slightly 
convex,  separated  outwards,  where  the  space  is  filled  by  a  very  small 
and  rather  indistinct  naked  skin ;  the  extremity  of  the  mandible  is 
convex  on  the  edges,  concave  below,  and  sharp.  First  and  second 
quills,  which  are  the  longest,  equal;  third  and  fourth  rather 
shorter.  Tail  small,  nearly  equal,  pointed,  formed  of  twelve  feathers. 
Tarsi  moderate,  weak,  furnished  with  small  areolated  scutella ;  three 
anterior  toes  enveloped  in  an  entire  membrane;  hind  toe  wanting. 
(Lesson.) 

P.  Urinatrix,  the  Blue  Petrel.  Size  from  the  extremity  of  the  bill 
to  the  tail,  8£  inches.  The  plumage  has  no  brilliancy ;  a  blackish-brown 
on  the  upper  part  of  the  back  glazed  with  a  slight  tint  of  blue  and  a 
lustrous  white  on  all  the  foreparts  of  the  body,  are  the  two  colours 
which  it  presents.  Beneath  the  wings,  as  well  as  on  the  sides,  the 
hue  is  grayish-white. 

The  head  approaches  a  little  that  of  the  Pelagic  Petrel ;  the  bill  is 
articulated  and  hooked  like  that  of  the  Puffins,  but  differs  from  that 
genus  in  the  aperture  of  the  nostrils,  which  is  turned  upwards  in  the 
form  of  a  heart  on  a  playing  card ;  a  partition  separates  the  two  nasal 
conduits;  the  colour  is  black;  the  palmated  feet,  which  want  the  hind 
toe,  are  of  the  same  colour,  and  are  placed  very  near  the  tail,  which  is 
intermediate  between  that  of  the  Petrels  and  the  Grebes.    The  eye 
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which  ta  situated  a  little  above  tlio  level  of  the  commissure  of  tlio 
mandibles,  has  tho  iris  of  a  red-brown.   Total  length  8  iucb.cn  0  linos. 


The  Giebe-Pctrel  (Pelecanoitlcs  Urinalrii). 

This  species  is  found  in  great  flocks  along  tho  coast  of  Peru,  flying 
moderately  well  in  a  precipitous  manner,  and  skimming  the  sea;  but 
it  prefers  repose  ou  the  surface,  and  dives  very  frequently,  like  the 
Grebes,  doubtless  for  the  purpose  of  capturing  the  small  fish  which 
form  its  food.  M.  Garnot  thinks  that  it  is  intermediate  between  the 
Petrels,  whoso  bill  and  feet  it  very  nearly  possesses,  and  the  Grebes, 
whose  port  and  habit  of  diving  it  has ;  and  hence  he  proposes  for  it 
the  name  of  tho  Grebe-Petrel.  Tho  parts  between  Saugallan  and  Lima 
are  the  localities  mentioned  by  M.  Garnot. 

Puffinus,  Kay  (Thiellus,  Gloger;  Tkalussidroma,  Sw. ;  and  Neclris, 
Klug.) — General  characters  those  of  the  true  Petrels,  from  which 
Puffinus  is  distinguished  by  the  bill  being  longer ;  by  tho  extremity 
of  the  lower  mandible,  which  follows  the  curvature  of  the  upper;  and 
by  the  tubular  nostrils  opening  not  by  a  common  aperture,  but  by  two 
distinct  orifices. 

P.  Avglorum.  This  is  tho  Procellaria  Puffinus  of  Brunnich  and 
Latham;  Puffinus  Arcticus  of  Faber;  Der  Nordische  und  Englische 
Sturmtaucher  of  Brehm  ;  Petrel  Manks  of  Temminck ;  Pwffingen 
Fanaw  of  the  Welsh ;  and  Shearwater- Petrel,  Mauks-Puffin,  and  Manks 
Shearwater,  of  the  English. 

Summit  of  the  head,  nape,  and  all  the  upper  parts  of  the  body 
generally,  the  wings,  the  tail,  the  thighs,  and  the  borders  of  the  lower 
tail-coverts,  of  a  lustrous  black  ;  all  the  lower  parts  of  a  pure  white ; 
the  black  and  white  of  the  sides  of  the  neck  arc  in  demi-tints  which 
produce  a  kind  of  crescents;  bill  bl  iclush-brown  ;  feet  and  toes  brown, 
membranes  yellowish.  Length  nearly  13  inches.  Male  and  female. 
(Temminck.) 


Shearwater-Petrel  {Puffinus  Anglorum). 


In  the  fourth  part  of  his  '  Manuel,'  M.  Temminck  observes  that  the 
natural  colour  of  the  feet  being  badly  indicated,  he  gives  it  from  Graba. 
The  trenchant  posterior  border  of  the  tarsi  and  the  external  toe  are 
deep  brown  ;  the  other  parts  of  the  tarsus  are  flesh-coloured,  and  the 
membranes  of  a  livid  tint  with  brown  streaks.    Iris  deep  brown. 

Young  of  the  Year. — All  the  lower  parts  of  a  more  or  less  deep  ash- 
colour. 

Willughby  says : — "  At  the  south  end  of  the  Isle  of  Man  lies  a  little 
islet,  divided  from  Man  by  a  narrow  channel  called  the  Calf  of  Man, 
on  which  are  no  habitations,  but  only  a  cottage  or  two  lately  built. 
This  islet  is  full  of  conies,  which  the  Puffins,  coming  yearly,  dislodge, 
and  build  in  their  burroughs.  They  lay  each  but  one  egg  before  they 
sit,  like  the  Razor-Bill  and  Guillem,  although  it  be  the  common  per- 
suasion that  they  lay  two  at  a  time,  of  which  the  one  is  always  addle. 
They  feed  their  young*ones  wondrous  fat.  The  old  ones  early  in  the 
morning,  at  break  of  day,  leave  their  nests  and  young,  and  the  island 
itself,  and  spend  the  whole  day  in  fishing  in  the  sea,  never  returning 
or  once  setting  foot  on  the  island  before  evening  twilight ;  so  that  all 
day  the  island  is  so  quiet  and  still  from  all  noise  as  if  there  were  not  a 
bird  about  it.  Whatever  fish  or  other  food  they  have  gotten  and 
swallowed  in  the  day-time,  by  the  innate  heat  or  proper  ferment  of 
the  stomach  is  (as  they  say)  changed  into  a  certain  oily  substance  (or 
rather  chyle),  a  good  part  whereof  in  the  night-time  they  vomit  up 
into  the  mouths  of  their  young,  which,  being  therewith  nourished, 
grow  extraordinarily  fat.  When  they  are  come  to  their  full  growth, 
they  who  are  intrusted  by  the  lord  of  the  island  (the  earl  of  Darby)  draw 


them  out  of  the  cony-holes  ;  and  that  they  may  tho  more,  readily  know 
and  keep  in  account  of  tho  number  they  take,  they  cut  oft"  one  foot 
and  rcHcrvo  it,  which  gave  occasion  to  that  Mb  that  tho  Puffins  are 
single-footed.  They  usually  Hell  them  for  about  ninepence  the  dozen, 
a  very  cheap  rate.  They  Hay  their  flesh  is  permitted  to  be  eaten  in 
Lent,  being  for  tlio  taste  ho  like  to  fUh.  We  are  told  that  they  breed 
not  only  on  tho  Calf  of  Man,  but  also  on  tlio  Seilly  Inlands.  Notwith- 
standing they  are  sold  so  cheap,  yet  some  years  there  is  thirty  pounds 
made  of  tho  young  Puffins  taken  in  the  Calf  of  Man,  whence  may  be 
gathered  what  number  of  birds  breed  there."  Speaking  of  the  flesh, 
tho  same  author  says,  that  from  its  extraordinary  fatness,  it  is  esteemed 
unwholesome  meat,  unless  it  bo  well  seasoned  with  salt.  Pennant 
states  that  they  are  salted  and  barrelled,  and  when  they  are  boiled, 
are  eaten  with  potatoes.  Ho  further  says  that  they  quit  the  i^o  the 
latter  end  of  August  or  beginning  of  September  ;  and  from  accounts 
then  lately  received  from  navigators,  ho  observes  that  he  hm  reason 
to  imagine  that,  like  the  Stormfinch,  they  aro  dispersed  over  tho 
whole  Atlantic  Ocean.  Ho  says  it  inhabits  also  the  Orkney  Isles, 
where  it  makes  its  nest  in  holes  in  the  earth  near  the  shelves  of  the 
rocks  and  headlands;  it  is,  he  says,  called  there  the  Lyre,  and  is 
much  valued,  both  on  account  of  its  serving  as  food  and  for  its  feathers. 
Tho  inhabitants,  he  adds,  take  and  salt  them  in  August  for  winter 
provisions,  when  they  boil  them  with  cabbago ;  they  also  take  the  old 
ones  in  March ;  but  they  are  then  poor,  and  not  so  well  tasted  as  the 
young,  and  he  makes  their  first  appearance  to  be  in  February. 

Mr.  Selby  says,  on  tho  authority  of  Sir  William  Jardine,  that  they 
are  no  longer  to  be  found  on  the  Calf  of  Man. 

Mr.  Gould  remarks  that  during  the  summer  months  it  is  nearly  as 
abundant  on  tho  coasts  of  South  Wales  as  it  formerly  was  in  the  Calf 
of  Man.  Four  dozens,  apparently  captured  by  hand,  were  Bent  to 
Mr.  Gould  from  this  locality,  with  an  intimation  that  ho  could  have 
as  many  more.  It  appeared  from  the  information  obtained  by  him, 
that  the  birds  visit  these  localities  for  the  purpose  of  incubation 
during  the  early  part  of  the  spring,  when  they  resort  to  deserted 
rabbit-burrowS,  crevices  of  the  rocks,  &c,  wherein  they  deposit  their 
single  white  egg,  and  the  birds  then  fall  an  easy  prey  to  the  fishermen 
and  others.  He  further  says  that  they  retire  southwards,  after  the 
breeding  season,  even  beyond  tho  Mediterranean,  where,  in  consequence 
of  the  increased  temperature,  they  find  a  greater  supply  of  food.  The 
coasts  of  Norway  and  the  shores  of  the  Baltic,  he  adds,  although  not 
without  the  presence  of  this  species,  appear  to  be  much  less  frequented 
by  it  than  our  own  island.  Mr.  Gould  figures  three  species  in  his 
great  work  ('  Birds  of  Europe  ') :  the  bird  above  described  ;  the  Dusky 
Shearwater  (P.  obscuvus) ;  and  the  Cinereous  Shearwater  (P.  cinereus), 
Stephens. 

P.  cinereus,  according  to  Mr.  Darwin,  is  common  to  Cape  Horn  and 
the  coast  of  Peru,  as  well  as  Europe,  and  generally  frequents  the 
inland  sounds.  "  I  do  not  think,"  adds  Mr.  Darwin,  "  I  ever  saw  so 
many  birds  of  any  other  sort  together,  as  I  once  saw  of  these  behind 
the  island  of  Chiloe ;  hundreds  of  thousands  flew  in  an  irregular  line 
for  several  hours  in  one  direction.  When  part  of  the  flock  settled  on 
the  water  the  surface  was  blackened,  and  a  noise  proceeded  from 
them,  as  of  human  beings  talking  in  the  distance.  At  this  time 
the  water  was  in  parts  coloured  by  clouds  of  small  Crustacea.  At 
Port  Famine,  every  morning  and  evening,  a  long  band  of  these  birds 
continued  to  fly  with  extreme  rapidity  up  and  down  the  central  part3 
of  the  channel.  I  opened  the  stomach  of  one  (which  I  shot  with 
some  difficulty,  for  they  were  very  wary),  and  it  contained  a  small 
fish  and  seven  good  sized  prawn-like  crabs."  ('  Journal  and  Remarks.') 

Mr.  Gould  describes  a  species,  P.  affinis,  from  New  South  Wales. 
('  Zool.  Proc.,'  1837.)  It  is  closely  allied  to  P.  obscurus,  but  somewhat 
smaller. 

Thalassidroma. — Bill  shorter  than  the  head,  much  compressed  in 
front  of  the  nasal  sheath,  with  the  tip  of  the  upper  mandible 
suddenly  curving  and  hooking  downwards,  and  that  of  the  lower  one 
slightly  angulated  and  following  the  curve  of  the  upper ;  nostrils 
contained  in  one  tube  or  sheath,  but  showing  two  distinct  orifices  in 
front.  Wings  long  and  acuminate,  with  the  first  quill  shorter  than 
the  third,  the  second  being  the  longest.  Tail  square  or  slightly  forked. 
Legs  having  the  tarsi  rather  long  and  slender,  reticulated.  Feet  of 
three  toes  united  by  a  membrane ;  hind  toe  represented  by  a  small 
straight  dependent  nail.  (Gould.) 

The  group  generically  sub-divided  as  above,  or  rather  the  most  of 
them,  have  been  regarded  as  the  iudicators  of  storm  and  tempest. 
Rapidly  spurning  the  billows  as  they  skim  along  the  undulating  waves, 
they  are  ever  on  the  watch  for  what  the  troubled  water  may  offer  to 
them,  and  they  congregate  in  the  wake  of  the  sea-going  ship  not  so 
much  perhaps  for  shelter  as  for  what  is  turned  up  from  the  furrow 
ploughed  by  the  keel.  Mr.  G.  Bennett,  during  his  voyage,  observed 
that  the  Cape  Petrels,  Albatrosses,  and  other  birds  followed  the  ship 
during  the  whole  of  the  night,  reposing  for  a  short  period  on  the 
water,  but  seldom  remaining  long  ou  the  waves.  They  usually  alighted 
for  food,  and  soon  resumed  their  flight.  Marked  birds  were  seen 
about  the  ship  for  days  together  when  the  strong  gales  carried  the 
vessel  at  a  rapid  rate  through  the  water.  Cape  Petrels  and  Albatrosses 
were  seen  flying  near  the  stern  as  late  as  midnight,  and  it  was  not 
unusual  to  hear  the  twittering  note  of  the  Stormy  Petrel  (T.  pelagica) 
under  the  stern  during  the  night.     ('Wanderings  in  New  South 
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Wales,'  vol.  i.)  This  genus  includes  the  true  Petrels,  and  is  divided 
into  the  sub-genera  Daption,  Thalassidroma,  Wagellus,  and  Procellaria, 
of  which  we  proceed  to  give  examples. 

Daption. —  D.  Capensis,  Stephens  ;  Procellaria  Capensis,hmn. ;  Cape 
Pigeon  of  the  English  ;  Peintada  of  the  Portuguese,  may  be  taken  as 
an  example  of  this  form.  Its  plumage  is  variegated  with  brown  and 
white.  The  total  length  of  one  measured  by  M.  Lesson  was  13  inches, 
that  of  the  tube  of  the  nostrils  6  lines.  The  testicles  were  rather 
deep-gray,  the  larynx  had  two  muscles  proper  to  it,  and  the  total 
length  of  the  intestinal  tube  was  47  inches.  M.  Garnot  communicated 
to  M.  Lesson  a  species  which  the  latter  believed  to  be  new,  with  an 
elaborate  description  and  anatomical  details,  which  M.  Lesson  quotes 
at  length. 


Cape  Pigeon  [Daption  Capensis). 


Thalassidroma,  Vigors  (Hydrohates  of  Boie.). — Mr.  Selby  remarks 
that  the  members  of  this  genus,  which  are  all  of  small  size,  have 
been  very  properly  separated  by  Mr.  Vigors  from  the  rest  of  the 
Petrel  group.  They  are,  he  observes,  birds  of  nocturnal  or  crepus- 
cular habits,  and  are  seldom  seen  except  in  lowering  weather,  or 
during  storms,  when  they  frequently  fly  in  the  track  of  ships.  At 
other  times,  and  in  clear  weather,  they  remain  concealed  during  the 
day  in  the  holes  of  rocks,  rat-burrows,  &c,  and  only  come  forth  at 
nightfall  in  search  of  food,  consisting  of  marine  crustaceans,  small 
molluscs,  and  other  oily  animal  matter  which  they  find  floating  on  the 
surface  of  the  ocean.  Their  flight  equals  in  swiftness  th;it  of  the 
Swallow  tribe,  which  they  resemble  in  size,  colour,  and  general 
appearance.  All  the  known,  species  are  of  a  dark  hue,  more  or  less 
relieved  with  white,  and  are  widely  distributed,  some  being  found  in 
both  hemispheres,  and  in  a  variety  of  climate.  They  breed  in  the 
crevices  of  rocks,  caverns,  &c,  and,  like  the  Fulmars  and  Shearwaters, 
lay  but  one  egg,  which  is  white,  and  comparatively  large.  (''  Illustrations 
of  British  Ornithology,'  vol.  ii.) 

T.  pelagica.  This  species  is  considered  to  be  the  smallest  of  the 
webfooted  birds ;  it  is  the  Procellaria  pelagica  of  Linnaeus ;  Uccello 
delle  Tempeste  of  the  Italians  ;  Oiseau  de  Tempete,  Petrel,  and  Petrel 
Tempete,  of  the  French  and  Temminck ;  Ungewitter  Vogel,  Kleinster 
Sturmvogel,  and  Meer  Peters  Vogel,  of  the  Dutch;  Storm  Zwalu  of 
the  Netherlanders  ;  Stromwaders  Vogel  of  the  Swedes  ;  Soren  Peder, 
St.  Peders  Fugl,  Vestan-Vinds,  or  Sonden-Vinds  Fugl,  and  Uveurs 
Fugl,  of  the  Norwegians ;  Cas  Gan  Longwr  of  the  Welsh ;  Common 
Storm  Petrel,  Stormy  Petrel,  and  Storm-Finch,  of  the  English,  who 
call  the  species  also  (provincially)  Little  Petrel,  Mitty,  Assilag,  Spency, 
Sea-Swallow,  Allamouty,  Witch,  and  (mariners  especially)  Mother 
Carey's  Chickens,  a  title  which  is  not  confined  to  Procellaria  pelagica, 
but  is  shared  by,  and  more  generally  applied  to,  the  more  oceanic 
species,  such  as  Thalassidroma  Wilsonii,  &c. 


Head  and  foot  of  Thalassidroma  pelagica. 
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It  has  the  head,  back,  wings,  and  tail  dull-black  ;  lower  parts  sooty 
black  ;  a  large  transverse  baud  of  pure  white  on  the  rump  ;  scapulars 
and  secondary  quills  terminated  with  white  ;  tail  and  quills  black, 
the  first  quill  not  the  longest,  but  shorter  by  four  lines  than  the 
second  and  third,  which  is  the  longest ;  bill  and  feet  black  ;  iris  brown. 
The  tail  is  square,  and  the  tips  of  the  wings  reach  but  very  little 
beyond  its  point.  The  length  of  the  tarsi  is  10  lines.  Total  length 
5  inches  6  lines.    (Male  and  female.) 

Young  of  the  Year. — These  have  the  tints  less  deep,  and  the  edges 
of  the  feathers  sooty  or  rusty :  iu  other  respects  they  resemble  the 
adults. 

It  is  more  common  in  North  America  than  in  Europe  ;  found  on 
the  coasts  of  England  and  Scotland  ;  rather  common  at  the  Orcades 
and  Hebrides ;  more  abundant  in  the  island  of  Saint  Kilda ;  wanders 
rarely  on  the  coasts  of  the  ocean,  and  very  accidentally  on  the  lakes  of 
the  centre  of  Europe.  (Temminck.) 

This,  or  some  other  species  of  Thalassidroma,  is  in  all  probability  the 
Cypselus  of  Pliny,  who  describes  ('  Nat.  Hist.,'  x.  39)  the  swallow-like 
appearance  of  his  Cijpseli,  their  nesting  in  rocks,  their  wide  spread 
over  the  sea,  and  says  that  however  far  ships  go  from  land,  these  birds 
fly  around  them. 

The  habits  of  this  species  very  much  resemble  those  of  the  other 
Petrels. 

T.  Wilsonii.  This  species  appears  to  be  the  Procellaria  pelagica  of 
Wilson ;  P.  oceanica  of  Banks ;  P.  Wilsonii  of  Prince  Bonaparte ; 
L'Oiseau  Tempete  of  Buffon,  '  Enl.,'  993  ;  and  Pdtrel  Echasse  of  Tem- 
minck. Head  and  all  the  lower  parts  sooty  black ;  back,  scapulars, 
and  wings  black  ;  some  of  the  great  wing-coverts  bordered  with  whitish  ; 
all  the  upper  tail-coverts,  and,  in  some  individuals,  a  part  of  the  feathers 
of  the  thighs  also,  or  some  of  the  lower  coverts,  pure  white ;  tail  nearly 
square,  only  slightly  emarginate,  the  three  lateral  feathers  white  at  their 
base  ;  wings  exceeding  the  tail  more  than  an  inch  ;  bill  and  feet  (tarsi 
15  lines  long)  black ;  on  the  membranes  a  long  yellow  stain  and  the 
edges  of  the  toes  finely  bordered  with  that  colour;  iris  black  ;  extre- 
mity of  the  nasal  tube  turned  up.  Total  length  of  the  bird  6  inches 
3  or  4  lines.    (Both  sexes  in  perfect  plumage.) 


Thalassidroma  Wilsonii. 


M.  Temminck,  who  gives  the  above  description,  observes  that  the 
young  birds  doubtless  differ  but  little  from  the  adults ;  but  they  are 
not  as  yet  exactly  known.    ('Manuel,'  4th  part,  1840.) 

It  inhabits  the  coasts  of  America  to  Cape  Horn  :  common  on  the 
coasts  of  Chili,  the  United  States,  and  Brazil ;  more  rare  at  the  Cape 
of  Good  Hope  than  P.  pelagica  ;  shows  itself  accidentally  on  the  coasts 
of  Spain  and  in  the  Mediterranean.   (Temminck,  '  Manuel,'  4th  part.) 

Nuttall,  who  enumerates  their  vulgar  names  of  Stormy  Petrels, 
Devil's  Birds,  and  Mother  Carey's  Chickens  with  remonstrance,  well 
describes  their  habits  in  his  '  Manual  of  the  Ornithology  of  the  United 
States  and  of  Canada.'  Temminck  states  that  their  food  consists  of 
the  seeds  of  some  marine  plants,  email  tesTaceans,  molluscs,  &c.  ; 
Wilson  says  that  they  feed  on  the  gelatinous  spores  of  the  Gulf-Weed 
(Fuctis  natans),  as  well  as  small  fish,  barnacles,  &c.  Nuttall  informs 
us  that  these  Petrels  breed  in  great  numbers  on  the  rocky  shores  of 
the  Bahama  and  the  Bermuda  islands,  and  along  some  parts  of  the 
coast  of  East  Florida  and  Cuba.  Mr.  Audubon  informed  him  that 
they  also  breed  in  large  flocks  on  the  mud  and  sand  islands  off  Cape 
Sable  in  Nova  Scotia,  burrowing  downwards  from  the  surface  to  the 
depth  of  a  foot  or  more.  They  also  commonly  employ  the  holes  and 
cavities  of  rocks  near  the  sea  for  this  purpose.  "  The  eggs,"  says 
Nuttall,  in  continuation,  "  according  to  Mr.  Audubon,  are  three,  white 
and  translucent.    After  the  period  of  incubation  they  return  to  feed 
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their  young  only  during  tho  night,  with  the  oily  food  which  they  raise 
from  their  Btomachs.  At  these  times  thoy  aro  hoard  through  most 
parts  of  tho  night,  making  a  oontinued  cluttering  wound  like  frogH. 
In  June  and  July,  or  about  the  time  that  they  breed,  they  aro  Htill 
seen  out  at  sea  for  scores  of  leagues  from  tho  land,  tho  swiftness  of 
their  flight  allowing  thorn  daily  to  make  these  vast  excursions  in  quest 
of  their  ordinary  prey  ;  and  hence,  besides  their  suspicious  appearance 
in  braving  storms,  as  if  aided  by  the  dark  ruler  of  tho  air,  they  brcod, 
according  to  the  vulgar  opinion  of  sailors,  like  no  other  honest  bird, 
for  taking  no  time  for  tho  purpose  on  laud,  they  merely  hatch  their 
egg  under  their  wings,  as  thoy  sit  on  the  water  I" 

Fulmarus  (Leach). — Mr.  O.  it.  Gray  gives  Wagellua  (Ray)  as  the  generic 
name  of  this  form,  and  Linnaeus  quotes  Wagelius  C'omubiensium,  as  a 
synonym  of  the  species  which  we  are  about  to  illustrate. 


Head  and  foot  of  Fulmar. 

F^glacialis.  This  is  the  ProceUaria  glacialis  of  Linnaeus  and  authors ; 
Le  Petrel  Fulmar  and  IMtrel  de  l'ile  de  Saint  Kilda  of  Buffon  ;  Hav- 
hest  of  the  Norwegians,  by  whom  it  appears  to  be  also  called  Mallemoke, 
or  Mullemoke;  Gwylan  y  Graig  of  the  Welsh;  Fulmar  and  Fulmar 
Petrel  of  the  English,  by  whom  it  is  also  named  (provincially)  Malle- 
muck, Malmoke,  and  Mallduck. 

This  species  has  been  considered  the  type  of  the  restricted  genus 
ProceUaria.  Linn.,  by  those  who  confine  the  subdivision  of  that  genus 
to  the  genera  ProceUaria,  Pvffinus,  and  Thalassidroma.  The  bill  of 
the  Fulmar  is  stout,  thick,  with  the  upper  mandible  considerably 
hooked  at  the  tip  (where  it  is  also  dilated)  and  sulcated.  The  lower 
mandible  is  straight  and  slightly  truncated.  The  nostrils  are  united 
in  a  single  tube.  The  legs  are  moderate,  and  a  sharp  claw  exists  in 
the  place  of  a  hind  toe. 


Fulmar  Petrel  (Fulmarus  glacialis). 

The  head,  neck,  all  the  lower  parts,  rump,  and  tail  pure  white ;  back, 
scapulars,  wing-coverts  and  secondaries,  pure  bluish-ash ;  quills  bright- 


gray  brown  ;  tail  well  founded,  conical ;  bill  bright-yellow  tinged  with 
orango  on  tho  nasul  tube;  iris  and  feet  yellow.  Length  l'j  inches. 
(Uoth  sexes,  summer  plumage.) 

Young  of  tho  Year. — Tho  whole  body  bright-gray  clouded  with 
brown  ;  feathers  of  tho  wings  and  tail  terminated  by  a  deeper  brown  ; 
tho  quills  and  caudal  feathers  have  only  a  tinge  of  gray-brown;  in  front 
of  tho  eyes  an  angular  black  spot ;  bill  and  feet  yellowish-ash. 
(Temiuinck.) 

It  inhabits  tho  Polar  Region!  principally  during  summer.  Mr.  Gould 
('Birds  of  Europe')  observes,  that  although  the  Polar  K>  gions  consti- 
tute its  native  locality,  it  is  nevertheless  found,  but  in  much  less 
abundance,  in  more  temperate  climates,  such  as  the  northern  seas  of 
Europe  and  America,  extending  itself  throughout  the  lengthened 
coast  of  Norway,  and  not  uufrcquently  Holland  and  France.  It 
frequents  also,  ho  adds,  the  northern  isles  of  Great  Britain,  resorting 
to  tho  Orkneys  and  Hebrides  for  tho  purposo  of  breeding,  but 
particularly  to  the  island  of  St.  Kilda. 

Temminck  states  that  tho  Fulmar  never  comes  to  the  coast  except 
for  tho  purposes  of  nesting,  or  when  driven  there  by  gales.  It3  flight 
is  easy  and  buoyant.  Besides  the  flesh  and  blubber  of  dead  whales  or 
seals,  for  penetrating  whoso  thick  skins  their  trenchant  and  hooked 
upper  mandible  is  admirably  formed,  barnacles  and  other  parasites 
which  attach  themselves  to  the  whales,  molluscs,  &c,  form  their  food. 
Tho  Fulmar  attends  the  fishing-vessels  on  the  banks  of  Newfoundland, 
where  it  is  called  John  Down,  for  the  offal  of  the  cod-fish,  and  is 
often  taken  with  a  hook  baited  with  a  piece  of  cod's  liver  or  flesli. 
At  St.  Kilda  they  breed  gregariously  in  the  caverns  and  holes  of  the 
rocks ;  a  single  white  large  egg,  with  a  very  brittle  shell,  is  deposited 
by  tho  female,  and  the  young,  which  are  hatched  about  the  middle  of 
June,  are  fed  with  oily  matter  disgorged  by  the  parents.  As  soon  as 
they  are  fledged  they  are  eagerly  sought  by  the  cragsmen,  who  scale 
the  precipitous  cliffs  for  them  at  the  risk  of  their  lives  for  the  sake  of 
their  down,  feathers,  and  oil. 

ProceUaria  (Linn.).  —  The  type  of  this  genus,  as  restricted  by 
Mr.  G.  R.  Gray,  is  P.  cequinoctialis  (Linn.),  tho  Great  Black  Petrel  of 
Edwards. 


Great  Black  Petrel  (ProceUaria  aquinoctialis). 


Mr.  Darwin,  in  his  valuable  '  Journal  and  Remarks  '  ('  Voyage  of 
Adventure  and  Beagle'),  observes  that  the  southern  seas  visited  by  the 
expedition  are  frequented  by  several  species  of  Petrels.  The  largest 
kind,  P.  gigantea,  or  Nelly  (Quebrantahuesos,  or  Break-Bones,  of  the 
Spaniards),  is,  he  observes,  a  common  bird,  both  in  the  inland  channels 
and  on  the  open  sea.  "  In  its  habits  and  manner  of  flight,"  continues 
Mr.  Darwin,  "  there  is  a  very  close  resemblance  with  the  Albatross, 
and,  as  with  the  latter  bird,  a  person  may  watch  it  for  hours  together 
without  seeing  on  what  it  feeds,  so  it  is  with  this  Petrel.  The  Break- 
Bones  is  however  a  rapacious  bird,  for  it  was  observed  by  some  of  the 
officers  at  Port  San  Antonio  chasing  a  diver.  The  bird  tried  to  escape, 
both  by  diving  and  flying,  but  it  was  continually  struck  down,  and  at 
last  killed  by  a  blow  on  its  head.  At  Port  St.  Julian  also  these  great 
petrels  were  seen  killing  and  devouring  young  gulls."  The  same 
author  adds,  that  the  Spaniards  were  probably  aware  of  the  rapacity 
of  this  petrel,  for  Quebrantahuesos  means  properly  an  osprey.  These 
large  petrels  are  called  Mother  Carey's  Geese  by  the  sailors. 

The  species  of  the  genus  Diomedca,  the  Albatrosses,  will  be  found 
under  the  articles  Diomedein-e  and  Albatross.  Remains  of  a  fossil 
bird  having  the  characters  of  an  Albatross  have  been  found  in  Great 
Britain.    [Birds.  | 

Prion  (Lacepede),  Pachypiila  of  Illiger.— Bill  strong,  stout,  wide, 
very  much  depressed,  the  upper  mandible  convex  on  its  sides,  termi- 
nated by  a  compressed  hook;  the  edges  furnished  internally  with 
cartilaginous  lamellae;  the  lower  mandible  very  much  depressed, 
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formed  of  two  arcs  soldered  at  the  point,  and  forming  in  their  interval 
a  guttural  pouoh;  nostrils  opening  by  two  distinct  orifices  and  disposed 
in  the  form  of  a  short  tube.  A  very  small  claw  in  place  of  a  hind  toe. 
First  quill  longest. 


Blue  rctrcl  (Prion  vittatus). 

The  type  of  this  genus  is  the  Blue  Petrel  (Procellaria  vittala 
and  P.  car-idea,  Gmelin)  discovered  by  Forster.  Many  individuals 
were  taken  during  the  voyage  of  the  '  Coquille,'  in  58°  S.  lat.  The 
following  is  from  M.  Garnot's  description  of  an  individual  of  this 
species,  which,  in  the  form  of  its  bill  at  least,  appears  to  be  leading 
the  way  towards  the  Lamellibranchiate  Palmipedes.  It  is  distinguished 
from  the  other  Petrels  by  the  disposition  of  its  bill.  The  mandibles 
are  hooked  at  their  extremity  ;  their  base  is  very  much  widened. 
The  edges  of  the  upper  mandible  are  directed  a  little  outwards  ; 
they  present  within  a  projecting  border  striated  transversely  ; 
the  interval  which  separates  them  exhibits  a  small  groove.  The 
tongue  is  very  thick  and  the  mouth  very  dilatable.  Total  length,  from 
the  bill  to  the  extremity  of  the  tail,  11  inches  (French).  Length  of 
the  nasal  tube  3  lines.  Extent  of  wings  20  inches.  Size  a  third 
larger  than  Thalassidroma  pclagica ;  upper  part  of  the  body  ashy- 
blue  or  gray-blue,  deepest  on  the  head  and  on  the  wings.  A  blackish 
band  cuts  across  the  wings  and  the  lower  part  of  the  back  near  the 
origin  of  the  tail.  This  portion  is  deepest  in  colour  ;  the  extremity 
of  the  tail  has  the  same  blackish  deep-blue  tint;  lower  part  of  the 
body  and  wings  white  ;  above  the  tail  a  line  of  a  blue  tint ;  bill  and 
eyes  plumbeous  blue  ;  middle  of  the  upper  mandible  and  tube  of  the 
nostrils  blackish.  The  middle  tail-feathers  are  rather  the  longest, 
which  gives  the  tail  a  rounded  appearance.  The  same  author  gives 
an  interesting  detail  of  the  anatomy  of  the  bird. 

PROCERUS.  [Carabtjs.] 

PROCHI'LUS.  [Bear.] 

PRO'CNIAS,  a  genus  of  Birds  placed  by  Mr.  Swainson  and  others 
under  the  sub-family  Bombycillince,  Swallow  Chatterers.  It  has  the 
following  generic  characters  : — Bill  very  broad ;  the  sides  inflected  ; 
the  tip  not  hooked.  Nostrils  nearly  naked.  Wings  pointed  ;  the  three 
first  quills  longest.  Inner  toe  shorter  than  the  outer.  Tail  slightly 
forked.  (Sw.) 

P.  ventralis,  the  Swallow  Fruit-Eater.  Male. — Blue ;  front,  throat, 
and  temples,  black ;  middle  of  the  body  beneath  white,  the  sides  with 
blackish  transverse  stria?.    Length  about  5.^  inches. 

Female. — Green ;  chin  and  temples  gray  ;  body  beneath  yellowish, 
transversely  striated  with  dusky-green. 

Mr.  Swainson  ('  Zoological  Illustrations,'  1st  series)  remarks  that  the 
birds  of  this  genus  are  remarkable  for  the  enormous  width  of  their 
mouths,  which  in  some  species  exceeds  that  of  the  Swallow  family, 
thus  enabling  them  with  ease  to. swallow  the  large  Melastoma  berries 
and  those  of  other  tropical  shrubs,  on  which  alone  they  subsist ;  not 
on  insects,  as  Cuvier  asserts.  Although,  he  adds,  they  perfectly 
resemble  the  swallows  in  the  construction  of  their  bills ;  their  wings 
are  not  formed  for  rapid  flight ;  and  their  feet  are  much  stronger,  and 
calculated  for  searching  among  branches  for  their  food,  in  which 
situations  Mr.  Swainson  frequently  saw  them.  The  species  noticed 
is,  he  observes,  a  scarce  bird  ;  he  met  with  it  only  three  times  in  Bahia ; 
but  he  says  that  it  appears  more  frequent  in  the  southern  provinces  of 
Brazil,  apecimens  having  been  sent  to  him  from  Minas  Geraes  and  Rio 
de  Janeiro. 


Swallow  Truit-Eater  (Procniat  vcntralu).    (Sw.,  '  Zool.  111.') 


PROCRUSTES.  [Carabus.] 
PROCTOTRETUS.  [Iguanidje.] 
PRO'CYON.  [Ursid2e.] 
PRODUCTA.  [Productidje.] 

PRODUCTIDiE,  a  family  of  Brachiopodous  Mollusca,  including  the 
genera  Producta,  Strophalosia,  and  Chonetes.  The  shell  is  concavo- 
convex  with  a  straight  hinge-line ;  valves  rarely  articulated  by  teeth ; 
closely  adpressed,  furnished  with  tubular  spines ;  ventral  valves 
convex;  dorsal  concave;  internal  surface  dotted  with  conspicuous 
funnel-shaped  punctures ;  dorsal  valve  with  a  prominent  cardinal 
process ;  brachial  processes  (?)  subcentral ;  vascular  markings  lateral 
broad  and  simple ;  adductor  impressions  dendritic,  separated  by  a 
narrow  central  ridge ;  ventral  valve  with  a  slightly-notched  hinge-line  ; 
adductor  sac  central,  near  the  umbo ;  cardinal  impressions  lateral, 
striated. 

Producta  has  the  shell  free,  auriculate,  beak  large  and  rounded ; 
spines  scattered  ;  hinge  area  in  each  valve  linear,  indistinct ;  no  hinge- 
teeth  ;  cardinal  process  lobed,  striated ;  vascular  impressions  simple, 
curved ;  ventral  valve  deep,  with  two  rounded  or  subspiral  cavities 
in  front. 

The  species  are  all  fossil.  There  are  about  sixty  species.  They  are 
found  ranging  from  the  Devonian  to  the  Peruviau  rocks  of  North  and 
South  America,  Europe,  Spitzbergen,  Tibet,  and  Australia. 

Strophalosia  has  its  shell  attached  by  the  umbo  of  the  ventral  valve. 
There  are  8  species. 

Chonetes  contains  24  species,  which  are  found  fossil  from  the  Silurian 
to  the  Carboniferous  rocks. 

(Woodward,  Treatise  of  Recent  and  Fossil  Shells.) 

PROITHERA.  [Goat-Suckers.] 

PROMEROPID^E.  [Upupidje.] 

PRONG-BUCK.  [Antilope^:.] 

PROPITHE'CUS  (Bennett),  a  genus  of  Mammalia  allied  to  the 
LemuridcB,  and  thus  characterised  : — Muzzle  moderate.  Hinder  extre- 
mities longer  than  the  anterior  ones.  Index  abbreviated.  Tail  long, 
hairy. 

4         ,       i  i 

Dental  Formula  : — Incisors,  _;  Canines,   ;  Molars,  — ;  (upper) 

4  1 — 1 

two  first  cuspidate,  the  third  elongated,  externally  bituberculated,  the 
fourth  like  the  preceding ;  (lower)  first  unicuspidate,  second  and  third 
plurituberculate. 

P.  Diadema.  Face  nearly  naked,  with  short  blackish  hairs  about 
the  lips,  and  equally  short  yellowish-white  hairs  in  front  of  the  eyes. 
Above  the  eyes,  the  long,  silky,  waved,  and  thickly-set  hairs  which 
cover  the  body  commence  by  a  band  of  yellowish-white  crossing  the 
front  and  passing  beneath  the  ears  to  the  throat.  This  is  succeeded 
by  black,  extending  over  the  back  of  the  head  and  neck,  but  becoming 
freely  intermingled  with  white  on  the  shoulders  and  sides,  the  white 
gradually  increasing  backwards  so  as  to  render  the  loins  only  slightly 
grizzled  with  black.  At  the  root  of  the  tail  fulvous,  that  colour 
gradually  disappearing  until  the  extreme  half  of  the  tail  is  white,  with 
a  tinge  of  yellow.  The  under  surface  white  throughout,  except  the 
hinder  part  of  the  throat,  where  it  is  of  the  same  colour  with  the  sides 
of  the  body. 

Hairs  generally  long,  silky,  waved,  erect,  and  glossy ;  shorter  and 
more  dense  on  the  crupper,  where  they  offer  a  sort  of  woolly  resist- 
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anco.  General  character  of  tho.-:o  cu  the  tail,  that  of  tlio  body  hair, 
but  shorter. 

Thumb  of  anterior  hands  (dander,  placed  far  back,  and  extremely 
free;  length  one  inch  and  half,  extremity  of  its  penultimate  phalanx 
ranging  slightly  beyond  the  end  of  the  metacarpal  bono  of  the  index. 
Index  one  inch  and  a  half  in  length,  its  extremity  ranging  with  the 
middle  of  the  penultimate  phalanx  of  the  second  linger.  Length  of 
second  finger  3  inches  ;  that  of  third  finger  3|  inches.  Length  of 
carpus  and  metacarpus  2  inches. 

Thumb  of  hinder  hands  very  strong,  placed  forwards  and  ranging 
with  the  fingers,  2  inches  long ;  index  24  inches,  the  pointed  nail 
extending  half  an  inch  beyond  :  length  of  second  finger,  3J  inches; 
of  tarsus  and  metatarsus,  3  inches. 

Length  of  body  and  head,  measured  in  a  straight  lino,  1  foot 
9  inches ;  of  the  tail,  1  foot  5  inches.  Anterior  limbs,  exclusivo  of 
hands,  74  inches  in  length  from  the  body;  posterior  limbs,  1 0  4  inches. 

Muzzlo  shorter  than  in  the  Lemurs  generally  ;  the  distance  from 
the  anterior  angle  of  the  orbit  to  the  tip  of  the  nose  (one  inch  and  t. 
quarter)  being  equal  to  that  between  the  eyes.  Ears  rounded,  con- 
cealed in  the  fur  :  length  one  inch;  breadth  one  inch  and  a  half. 


Propithecus  Diadema, 

Mr.  Bennett  remarks  that  Propithecus  is  essentially  distinguished 
from  Lemur,  the  genus  to  which  it  most  nearly  approaches,  by  the 
number  and  form  of  its  teeth,  and  especially  by  the  form  of  the  incisors 
of  the  upper  jaw,  which  constitute  apparently  a  regular  series,  a 
structure  unknown  in  any  other  Lemuridous  animal.  It  is  a  native 
of  Madagascar. 

PROPOLIS.  [Bee.] 

PROSI'MIA,  the  name  given  by  Brisson  and  Storr  to  some  of  the 
Lemurs.  [LEMUBiDiE.] 

PROTEACE/E,  a  natural  order  of  incomplete  Exogenous  Plants. 
It  possesses  the  following  characters: — The  perianth  or  calyx  is 
4-leaved,  the  sepals  distinct,  or  cohering  into  a  tube  with  a  4-cleft 
limb ;  the  sepals  subcoriaceous,  coloured,  pubescent  externally,  and 
valvate  in  aestivation  ;  the  stamens  definite,  opposite  the  lobes  of  the 
calyx,  and  generally  exserted  with  very  short  filaments  from  just  below 
the  edge3  of  the  sepals;  the  anthers  adnate,  2-celled,  linear,  and  dehis- 
cing longitudinally ;  the  pollen  is  normally  triangular,  sometimes 
elliptic  or  cunate,  rarely  spherical ;  occasionally  there  exist  four 
hypogynous  scales  or  glands,  or  barren  stamens,  alternating  with  the 
lobes  of  the  calyx  and  prefiguring  a  corolla;  the  germen  is  free,  often 
stipulate,  formed  of  a  single  carpel,  the  style  simple  and  terminal,  and 
the  ovules  1,  2,  or  many ;  the  fruit  is  variable,  either  dry  or  succulent, 
and  either  dehiscent  or  indehiscent,  1,  2,  or  more  seeded;  the  seeds 
without  albumen,  often  winged,  and  furnished  with  a  chalaza ;  the 
embryo  straight  and  white,  with  two  or  more  cotyledons,  the  plumule 
scarcely  visible,  and  the  radicle  inferior  and  short. 

The  species  are  shrubs  or  small  trees,  with  usually  umbellate 
branches,  and  hard,  dry,  divided  or  undivided,  opposite  or  alternate 
leaves  without  stipules,  and  the  cuticle  often  covered  on  both  sides 
with  stomates. 

This  order  is  very  easily  distinguished  by  the  hard,  dry,  woody 
texture  of  the  leaves,  by  tho  irregular  perianths  having  a  valvate 
aestivation,  the  stamens  placed  on  the  lobes  of  the  perianth,  and  by 
its  dehiscent  fruit.    Another  character  by  which  it  is  distinguished 
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Wooden  Pear  {Xylomehim  pyr\forme), 
1,  Branch  with  leaves  and  flowers  ;  2,  flower  separated  ;  $,  fruit  split  open. 

The  following  is  an  arrangement  of  the  genera  of  this  order,  from 
Brown's  'Memoir.' 
*  Indehiscent  Fruit. 
**  Distinct  Anthers. 
***  Anthers  free  from  the  Calyx. 
»*»»  Dioecious  Flowers. — A  ulax,  Lcucodmdron. 
»**»  Hermaphrodite  Flowers. — Ptcrophila,  Isopogon,  Protca,  Leuco- 
spermum,  Serruria,  Mimctcs,  Xirenia,  Sorocephalus,  Spatalla,  Adcnan- 
thoa,   Guevina,   Brabejum,   Cenarrhencs,  Agastachys,  Symphioiema, 
Bdle>idcna. 
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***  Anthers  adnata  with  the  Calyx. — Franklandia. 
***  Coherent  Anthers. — Simsia,  Conospermum,  Synaphea. 
*  Dehiscent  Fr  uit. 
**  Unilocular. 

***  Ovary  2-seeded.  — Anadcnta,  Qrevillea,  Hakca,  Zambertia, 
Xylomclum,  Orites,  Ropala. 

***  Ovary  4-seeded. — Knightia. 

***  Ovary  many -seeded.  —  Enibolhrium,  Oreocallis,  Tclopce, 
Zomatia,  Slenocarpus. 

**  Bilocular. — Banksia,  Dryandra. 

A  great  many  of  these  genera  aro  named  after  botanists  and  patrons 
of  botany. 

Nivenia  was  named  in  honour  of  Mr.  James  Niven,  an  intelligent 
botanist,  to  whom  we  are  indebted  for  the  discovery  of  many  new 
species  of  South  African  plants.  Simsia  was  named  after  Dr.  John 
Sims,  for  many  years  editor  of  the  'Botanical  Magazine.'  Frank- 
landia was  named  in  honour  of  Sir  Thomas  Frankland,  Bart.,  who 
has  studied  very  successfully  the  submarine  flora  of  this  country. 
Pcrsoonia  was  named  by  Sir  J.  S.  Smith  after  C.  H.  Persoon,  who 
wrote  several  papers  on  Cryptogamic  Botany,  and  published  a  com- 
plete edition  of  the  '  Systema  Vegetabilium'  of  Linuxus.  Bellendcna, 
named  after  John  Belleuden  Ker,  who  has  published  many  valuable 
papers  on  botany  in  the  '  Annals  of  Botany,'  and  the  '  Botanical 
Magazine.'  Qrevillea  was  named  by  Brown  in  honour  of  the  right 
honourable  Charles  Francis  Greville,  a  lover  of  natural  history,  and 
formerly  a  vice-president  of  the  Royal  Society.  This  name  will  also 
be  always  associated  by  every  botanist  with  that  of  Dr.  Greville  of 
Edinburgh,  the  author  of  the  '  Scottish  Cryptogamic  Flora.'  Zambertia 
was  aamed  by  Smith  in  honour  of  A.  B.  Lambert,  a  good  botanist 
and  a  distinguished  patron  of  the  science  of  botany.  Knightia  is  a 
genus  which  was  discovered  by  Sir  Joseph  Banks,  and,  at  his  sugges- 
tion, named  by  Brown  in  honour  of  Thomas  Andrew  Knight,  author 
of  many  valuable  papers  on  various  departments  of  vegetable  physi- 
ology. Banksia  was  named  by  the  younger  Linnajus  in  honour  of  Sir 
Joseph  Bauks.  Dryandra,  a  genus  closely  allied  to  Banksia,  was  named 
in  honour  of  Mr.  Dryander,  a  Swede,  librarian  to  Sir  Joseph  Banks, 
and  a  learned  and  talented  botanist. 

The  geographical  distribution  of  these  plants  is  interesting.  They 
are  almost  entirely  confined  to  the  southern  hemisphere,  an  observa- 
tion first  made  by  Mr.  Dryander.  Their  diffusion  is  very  extensive  in 
this  hemisphere,  not  merely  in  latitude  and  longitude,  but  also  in 
elevation.  They  cover  not  only  the  larger  southern  continents,  but 
are  also  found  in  New  Zealand  and  New  Caledonia;  but  they  have  not 
hitherto  been  found  in  Madagascar  or  the  lesser  islands  of  the  South 
Seas.  In  America  they  have  been  found  in  Tierra  del  Fuego,  in  Chili, 
in  Peru,  and  even  Guyana.  The  American  species  have  more  affinity 
with  those  of  Australia  than  of  Africa.  It  may  be  inferred  that  this 
family  of  plants  is  diffused  over  Africa,  as  they  are  abundant  at  the 
Cape  of  Good  Hope,  and  Bruce  found  a  genuine  species  of  Protea  in 
Abyssinia.  Wherever  the  shores  of  Australia  have  been  explored,  an 
abundance  of  Proteaceous  Plants  have  been  found,  the  great  mass  of 
the  order  existing  here  in  about  the  same  latitude  as  the  Cape  of 
Good  Hope.  On  the  south-west  coast  of  Australia  this  order  forms  a 
much  more  decided  feature  of  the  vegetation  than  on  the  east.  From 
the  parallel  of  the  mass  the  order  diminishes  in  both  directions,  but 
the  diminution  towards  the  north  appeal's  to  be  more  rapid  on  the 
east  than  on  the  west  coast.  The  most  numerous  genera  are  those 
which  are  the  most  widely  diffused.  Qrevillea,  Hakea,  Banksia,  and 
Persoonia  contain  the  largest  amount  of  species,  in  the  order  in  which 
they  are  mentioned,  and  are  found  spread  nearly  in  the  same  propor- 
tion. Those  genera  which  consist  of  one  or  very  few  species,  and 
which  exhibit  the  most  remarkable  deviations  from  the  structure  of 
the  order,  are  the  most  local,  and  are  found  either  in  the  principal 
parallel  or  in  the  highest  latitude.  The  range. of  the  species  of  the 
order  is  very  limited,  and  there  has  been  no  instance  recorded  of  a 
species  of  this  family  common  to  the  eastern  and  western  shores  of 
Australia.  Banksia  integrifoiia  is  probably  the  most  widely  extended 
species  ;  but  although  its  range  of  latitude  is  very  considerable,  its 
extension  in  longitude  is  very  small. 

None  of  the  plants  belonging  to  the  natural  order  Proteacece  are 
remarkable  for  their  medicinal  properties.  The  fruit  of  a  species  of 
the  genus  Guevina  is  said  to  be  sold  in  the  markets  of  Chili  under  the 
name  of  Avellano.  At  the  Cape  of  Good  Hope  the  plants  of  this  order 
are  most  frequently  made  use  of  as  fire-wood.  For  this  purpose  the 
dry  woody  character  of  their  leaves  peculiarly  fits  them.  They  are 
most  of  them  handsome  evergreen  shrubs,  and  are  much  prized  by 
gardeners,  and  form  a  part  of  every  good  collection  of  plants.  One 
of  the  finest  collections  of  these  plants  in  this  country  is  at  the  Royal 
Gardens  at  Kew,  where  a  great  variety  of  this  singular  and  interesting 
group  of  plants  may  be  seen.  The  genera  most  commonly  found  in 
this  country  are  Qrevillea,  Banksia,  and  Dryandra.  The  fruit  of  the 
Xylomelum  pyriforme,  which  the  cut  accompanying  this  article  repre- 
sents, is  very  hard,  and  is  known  in  Australia  under  the  name  of 
Wooden  Pear. 

(Brown,  '  On  the  Proteacesc  of  Jussieu,'  in  vol.  x.  of  Zinn.  Trans.  ; 
Jussieu,  art.  'Protees,'  in  Diclionnaire  des  Sciences  Naturellcs ;  Bur- 
uett,  Outlines  of  Botany;  Lindley,  Natural  System.) 


PROTEIN  (from  irpuiTtvu,  to  stand  first),  a  substance  first  described 
by  Mulder,  and  obtained  from  animal  and  vegetable  substances  con- 
taining nitrogen.  Although  the  existence  of  Protein  as  an  independent 
substance  has  been  doubted,  the  theory  of  its  existence  and  its  relation 
to  animal  and  vegetable  compounds  generally  has  had  the  most  im- 
portant influence  on  vegetable  and  animal  physiology.  It  was  through 
his  researches  on  Protein  that  Mulder  came  to  the  conclusion  that 
certain  vegetable  and  animal  compounds,  as  fibrin,  albumen,  legumin, 
gluten,  &c,  were  identical,  and  that  these  bodies  are  first  formed  in  the 
vegetable  before  they  are  appropriated  by  the  animal.  Liebig,  who  was 
the  first  to  adopt  Mulder's  views,  now  denies  the  independent  existence 
of  Protein.  Whether  however  this  substance  exists  as  a  chemical 
compound  or  not,  there  can  be  no  doubt  of  the  close  resemblance 
in  chemical  composition  and  vital  properties  of  albumen,  fibrin, 
and  caseiu,  and  of  their  elements  being  united  in  the  relations  in 
which  they  are  represented  in  the  formula  for  Protein. 

This  substance  was  obtained  by  Mulder  from  Albumen,  Casein, 
Horn,  and  Animal  and  Vegetable  Fibrin.  When  any  one  of  these  is 
dissolved  in  a  solution  of  potash,  and  the  filtered  solution  is  mixed 
with  a  slight  excess  of  acid,  a  copious  grayish-white  flocculent  preci- 
pitate is  formed,  and  a  slight  smell  of  hydrosulphuric  acid  is  perceived. 
This  white  substance  is  Protein,  so  called  from  its  occupying  the  first 
or  most  important  place  in  relation  to  the  albuminous  principles. 

Its  properties  are  : — While  moist  the  white  flocculi  are  diaphanous, 
but  by  drying  they  become  yellowish,  hard,  and  brittle.  It  possesses 
neither  smell  nor  taste,  attracts  moisture  rapidly  from  the  air,  and 
loses  water  at  212°.  It  is  insoluble  in  water,  alcohol,  ether,  and 
essential  oils.  By  long  continued  boiling  in  water  it  undergoes  some 
change  of  properties,  and  is  rendered  soluble. 

Acetic  and  phosphoric  acids,  whatever  may  be  their  state  of  con- 
centration, dissolve  it ;  hydrochloric  acid  also  dissolves  Protein,  and 
acquires  an  indigo  tint.  When  heated  the  solution  blackens.  With 
concentrated  sulphuric  acid  it  produces  a  jelly  which  contracts  in 
water,  and  which,  after  being  washed  with  water  and  alcohol,  though 
it  docs  not  redden  litmus-paper,  contains  8-34  per  cent,  of  sulphuric 
acid.  Mulder  calls  this  compound  Sulphoprotcic  Acid.  When  Protein 
is  boiled  in  dilute  sulphuric  acid,  it  acquires  a  purple  tint. 

Protein  is  precipitated  from  its  acid  solutions  by  the  ferro-  and 
ferrid-cyanide  of  potassium,  by  tannin,  and  by  neutralisation  with  an 
alkali.  When  strougfy  heated,  Protein  is  decomposed  with  the  pro- 
duction of  ammonia  and  a  charcoal  which  burns  with  difficulty,  but 
leaves  no  residue. 

Protein  consists  entirely  of  carbon,  hydrogen,  nitrogen,  and  oxygen  ; 
and  it  will  be  observed,  that  whether  obtained  from  Albumen  (1), 
Casein  (2),  Horn  (3),  Animal  Fibrin  (4),  or  Vegetable  Fibrin  (5),  the 
statements  of  ita  composition  differ  so  slightly,  as  to  show  that  it 
must  be  the  same  from  whichsoever  of  the  sources  named  it  is 
procured. 

(1)       (2)       (3)        (4)  (5) 
Carbon      .      .   .    5530    55-16    55-408    55-44  54'99 
Hydrogen      .       .     6-94     7-17     7'238     5'95  6-87 
Nitrogen    .       .    .    16  02    15-86    15*593    16-65    15  66 
Oxygen  .       .       .    21  34    21-81    2V761    21-36    22  48 

These  analyses  may  be  represented  by  CJ0  H3l  N5  012. 

When  Protein,  or  the  substances  which  yield  it,  are  boiled  in  a  con- 
centrated solution  of  potash  as  long  as  ammonia  is  evolved,  and  the 
solution  is  afterwards  neutralised  by  sulphuric  acid,  evaporated  to 
dryness,  and  the  residue  treated  with  boiling  alcohol,  three  products 
of  the  decomposition  are  dissolved,  one  of  which,  Erythroprotide, 
separates  in  oily  drops  as  the  solution  cools ;  Leucin  is  deposited  in 
small  crystalline  scales  by  spontaneous  evaporation  ;  whilst  the  mother 
water  contains  Protide  and  Formiate  of  Ammonia  in  solution. 

Binoxide  and  Tritoxide  of  Protein  are  produced  by  the  long  con- 
tinued action  of  boiling  water  upon  fibrin  in  contact  with  air.  They 
are  the  chief  ingredients  of  the  buffy  coat  of  the  blood  in  a  state  of 
inflammation,  being  produced  at  the  expense  of  the  fibrin. 

Protein  is  undoubtedly  the  most  important  of  all  known  substances 
in  the  organic  kingdom.  It  is  present  in  all  parts  of  plants,  in  roots, 
stems,  leaves,  fruits,  and  in  their  several  juices  ;  in  the  animal  body 
it  is  the  chief  constituent  of  the  blood,  the  muscles,  and  many  other 
parts,  and  is  the  original  source  of  numerous  other  compounds.  In 
plants  it  assumes  three  different  forms,  being  soluble  in  water,  in- 
soluble in  water,  or  soluble  in  alcohol ;  in  animals  it  may  be  either 
soluble  or  insoluble  in  water.  It  is  one  of  the  substances  directly 
prepared  for  the  food  of  plants,  and  is  found  in  the  youngest  roots ; 
whether  it  is  only  formed  there,  and  afterwards  conveyed  to  the  other 
parts,  or  whether  it  is  produced  in  any  other  part  of  the  plant,  is  un- 
certain. Its  property  of  being  readily  soluble  in  water  facilitates  its 
transference  to  the  various  o.gans.  It  may  however  assume  the  solid 
state  and  become  deposited  in  cells  ;  in  this  form  it  occurs  in  many 
seeds,  occasionally  being  their  principal  constituent.  This  deposition 
is  effected  in  a  very  simple  manner.  Most  acids  render  it  insoluble, 
and  therefore  the  mere  presence  of  an  acid  is  usually  sufficient  to 
accomplish  the  transformation  :  again,  the  insoluble  Protein  may  be 
redissolved  by  alkalies,  and  hence,  after  it  has  been  deposited  in  the 
cells  in  a  solid  state,  it  may  be  removed  to  another  part  of  the  plant 
through  the  medium  of  an  alkaline  solution. 


PROTKIN, 


PROTEIN. 


Whether  Protein  can  ho  formed  within  tlio  animal  body  is  UDMrtaia, 
but  it  cannot  bo  doubted  that  the  Protein  compounds  in  vegetables 
aro  Imparted  to  animals  in  their  food,  and  as  the  compound!  form  tho 
principal  component  parts  of  tho  animal  body,  this  constituent  must 
be  lupplied  either  wholly  or  in  part  by  plants. 

This  Protein  compounds  existing  in  plants  woro  till  quito  recently 
known  as  Soluble  Albumen,  Coagulated  Albumen,  I.cguinin,  and  Gluten; 
Liebig  has  however  applied  to  tho  three  first  the  names  Vegetable 
Albumen,  Vegetable  Fibrin,  and  Vegetable  Casein,  asserting  that  they 
are  identical  in  then-  physical  properties  and  in  their  chemical  com- 
positions with  tho  corresponding  principles  in  the  animal  kingdom. 
Mulder,  the  discoverer  of  l'rotein,  denies  the  accuracy  of  this  state- 
ment. "  Tho  special  character  of  those  animal  substances  is,"  he 
remarks,  "  determined  by  the  small  portions  of  sulphur  and  phos- 
phorus they  contain,  by  which  they  differ  from  each  other  and  from 
puro  Protein.  The  proportions  of  sulphur  and  phosphorus  in  tho 
three  vegetable  substances  are  still  unknown;  and  therefore  the 
names  proposed  by  Liebig  cannot  be  applied  to  them.  Moreover  both 
vegetable  albumen  and  legumiu  differ  so  much  from  animal  fibrin  and 
casein,  both  in  form  aud  appearance,  that  they  ought  not  to  have  a 
similar  name." 

Soluble  Vegotable  Albumen  is  that  substance  which,  being  soluble 
in  water,  is  precipitated  from  the  juices  of  plants  by  heat,  alcohol,  or 
acids.  It  is  soluble  in  weak  alkaline  fluids,  from  which  it  is  precipi- 
tated by  acids,  and,  independently  of  the  sulphur  and  phosphorus, 
has  the  same  composition  as  Protein.  Coagulated  Vegetable  Albumen 
is  the  compound  of  protein,  sulphur,  and  phosphorus,  which  is  in- 
soluble in  water ;  it  exists  in  the  seeds  of  the  Cerea'ca,  in  almonds, 
&c.  Qlutin  is  the  substance  which  can  bo  extracted  by  alcohol  from 
the  ordinary  gluten  by  washing  away  the  starch  from  flour. 

The  Protein-compounds  contained  in  the  animal  body  correspond  to 
these  in  the  vegetable.    Thus  we  have  Fibrin,  Albumen,  and  Casein. 

The  bodies  of  animals  contain  Fibrin  both  in  a  fluid  aud  a  solid 
state ;  in  the  former  it  exists  in  the  blood,  aud  in  the  latter  form  in 
muscular  fibre,  but  that  of  venous  differs  from  that  of  arterial  blood. 
To  obtain  the  former,  human  blood  ia  to  bo  triturated  in  a  mortar 
with  one  and  a  half  times  its  weight  of  water,  and  one  third  of  its 
weight  of  nitre  ;  and  the  mixture  is  to  remain,  during  at  least  twenty- 
four  hours,  exposed  to  a  temperature  of  about  100°  to  120°  Fahr. ;  by 
this  it  is  rendered  slimy  aud  gelatinous,  and  at  length  it  becomes 
liquid,  exhibiting  tho  properties  of  albumen  which  has  been  treated 
with  acetic  acid.  When  largely  diluted  with  water,  a  flocculent  sub- 
stance is  thrown  down,  which  closely  resembles  coagulated  albumen. 
When  arterial  blood  is  employed  in  the  same  way  similar  changes  are 
not  produced,  and  the  fibrin  of  venous  blood  loses  the  property  if  it 
has  absorbed  oxygen. 

Solid  Fibrin  is  procured  by  washing  thin  portions  of  muscular  flesh 
in  cold  water  until  they  are  rendered  quite  white,  or  in  a  purer  state 
by  stirring  fresh  blood  with  a  stick  to  which  the  fibrin  adheres :  it  is  to 
be  rendered  pure  by  washing  first  with  cold  water,  and  afterwards  by 
treatment  with  ether.  Fibrin,  when  fresh,  exists  in  the  state  of  long, 
white,  elastic  filaments;  it  is  inodorous,  tasteless,  and  insoluble  in 
water  whether  cold  or  hot,  but  by  long-continued  boiling  a  portion 
is  dissolved.  When  dried  at  a  gentle  heat  it  loses  about  four- 
fifths  of  its  weight,  which  loss  is  water,  aud  it  becomes  then  horny 
and  translucent,  aud  very  much  resembles  albumen  which  has  been 
coagulated ;  acetic  acid  and  fresh  fibrin  when  kept  for  some  hours  in 
coutact,  form  a  transparent  gelatinous  mass  which  is  soluble  in  water ; 
solution  of  potash  dissolves  fibrin,  and  the  compound  possesses  many 
of  the  characters  which  belong  to  albumen. 
According  to  Mulder  dried  fibrin  consists  of 

Carbon  54-56 

Hydrogen  

Azote  15 '72 

Oxygen  2213 

Phosphorus  '33 

Sulphur  *36 
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If  it  be  admitted  that  the  phosphorus  aud  sulphur  are  in  definite 
combination,  the  formula  of  this  substance  will  be  Ci00  H310  N50  Oj.,0 
PS,  which  certainly  includes  a  very  unusual  amount  of  equivalents. 
Its  composition  is  precisely  similar  to  that  of  coagulated  albumen, 
and,  as  already  remarked,  they  have  several  properties  in  common. 
[Fibrin.] 

Albumen  is  found  very  extensively  in  the  human  body,  forming  the 
chief  ingredient  in  the  serum  of  the  blood,  chyle,  lymph  ;  and  enters 
largely  into  the  composition  Of  the  brain  aud  nerves.  The  white  of 
eggs  is  liquid  albumen.  It  unites  with  alkalies  and  metallic  oxides, 
forming  albuminates.  It  is  precipitated  from  its  solutions  by  nitric 
acid,  heat,  corrosive  sublimate,  and  metallic  oxides  generally.  The 
following  is  its  composition  : — 

From  Actual  Analysis.       Calculated  Atoms. 
Carbon       .  ...    54-33  54-44— C.  48 

Hydrogen       ....     714  6  99-H.  37 

Nitrogen  15  92  15-S3— N.  6 

Oxygen  2256       N     2269—0.  15 

100  100 
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Casein  is  tho  basis  of  tho  various  kinds  of  cheese,  and  closely 
resembles  albumen  in  many  properties.  It  is  insoluble  in  water,  but 
a  small  portion  of  alkali  renders  it  soluble;  it  may  be  prepared  by 
adding  dilute  phosphoric  acid  to  fresh  milk  warmed  ;  a  coagulum  in 
produced,  which  after  being  waHhed  is  to  bo  dissolved  in  a  weak 
solution  of  carbonate  of  soda,  tad  this  is  to  be  kept  in  a  warm  place 
to  allow  of  tho  separation  of  the  butter ;  there  re-solutions  in  carbon- 
ate of  soda  and  precipitations  aro  to  be  repeated  neveral  times,  and 
tho  Insoluble  casein  is  then  to  bo  washed  with  boiling  water,  and 
treated  with  ether,  to  remove  any  remaining  butter  or  fatty  matter. 

Casein  thus  prepared  is  a  curdy  white  substance,  insoluble  in  water 
or  alcohol,  but  soluble  by  water  containing  an  alkali  or  its  carbonate ; 
diluto  acids  also  dissolve  a  small  portion  of  it.  When  motet,  it 
reddens  litmus-paper,  and  leaves  about  0'3  per  cent,  of  ashes  by  in- 
cineration. Casein  is  coagulated  by  certain  animal  membranes,  as 
is  shown  in  the  process  of  making  cheese,  in  which,  by  the  action 
of  a  piece  of  the  stomach  of  tho  calf,  milk  is  separated  into  a 
yellowish  liquid  termed  whey,  and  a  solid  white  coagulum  which 
contains  all  the  casein  of  the  milk  with  portions  of  some  of  its  otho/ 
principles. 

According  to  tho  analysis  of  Mulder,  casein  consists  of 

Carbon    ........  54-96 

Hydrogen  7 15 

Azote  15-80 

Oxygen  2173 

Sulphur  ........  *36 
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The  following  arc  also  formula  for  these  substances: — 

Fibrin  from  blood  10  (C1()  H„  N5  0I2)  +  SP,  or  10  Pr  +  SP;  that  is 
to  say,  every  atom  or  equivalent  of  fibrin  contains  10  atoms  or  equiva- 
lents of  Protein  with  one  each  of  sulphur  and  phosphorus. 

Albumen  from  the  serum  of  the  blood  is  represented  by  10  (C,„ 
H31  Ns  012)  +  S2P,  or  10  P7+  S2P ;  that  is  to  say,  it  differs  from  fibrin 
iu  containing  one  atom  more  of  sulphur. 

Casein  from  cow's  milk,  10  (C40  H31  N5  0,„)  +  S,  or  10  Pr  +  S. 

Crystallin,  the  substauce  that  forms  the  principal  constituent  of  the 
leas,  15  (C<0  H31  N5  0,„)  +S,  or  16  Pr+S. 

These  are  all  the  Protein-Compounds  of  the  animal  body  yet  known. 
The  muscular  fibre  is  for  the  most  part  composed  of  a  Protein-Com- 
pound, fibrin,  which  likewise  exists  in  the  circulating  fluids  ;  aud 
albumen  occurs  in  the  brain,  liver,  kidney,  aud  many  other  organs,  as 
well  as  in  the  blood.  The  above  compounds  of  Protein  enter  into 
some  very  important  combinations,  a  few  of  which,  from  their  physio- 
logical bearings,  we  shall  here  notice.  The  combinations  of  the 
leading  Protein-Compounds,  fibriu,  albumen,  and  casein,  with  alkalies, 
acids,  and  salts,  are  especially  remarkable.  Protein  is  soluble  iu  weak 
alkalies,  and  according  to  Mulder  it  exists  in  the  blood  as  a  protease 
of  soda  with  sulphur  and  phosphorus.  Enderlin  and  the  Giessen 
school,  on  the  other  hand,  deny  that  it  exists  iu  that  fluid  as  proteate 
of  soda.  They  assert  that  the  cause  of  the  alkalinity  of  the  blood  is 
the  presence  of  the  ordinary  tribasic  phosphate  of  soda — a  salt  which 
has  the  power  of  dissolving  the  Protein-Compounds :  the  question 
whether  Mulder  or  Enderlin  bo  correct  is  still  undecided. 

On  neutralising  a  weak  alkaline  solution  of  Protein  by  an  acid,  its 
solubility  is  greatly  diminished ;  a  fact  which  Mulder  regards  as 
elucidating  the  medical  properties  of  certain  acids.  The  sulphuric 
and  phosphoric  acids,  for  instance,  possess  the  property  of  stanching 
blood ;  acetic  acid,  on  the  contrary,  by  which  Protein  is  readily  dis- 
solved, is  destitute  of  that  property.  Very  dilute  hydrochloric  acid 
occurs  in  the  stomach,  and  as  it  possesses  the  property  of  dissolving 
Protein,  it  doubtless  renders  the  food  (at  least  the  portion  consisting 
of  Protein-Compounds)  tender,  and  thus  assists  digestion.  Some 
acids  enter  into  combination  with  the  Protein-Compounds,  producing 
comparatively  insoluble  bodies.  For  this  reason  certain  acids 
(sulphuric  and  hydrochloric)  are  very  efficacious  in  putrid  fevers, 
scurvy,  &c.  As  an  illustration  of  the  combinations  of  the  Protein- 
Compounds  with  salts,  we  may  notice  that  of  bone-earth  with  casein. 
Bone-earth  is  a  phosphate  of  lime  whose  composition  is  represented 
by  the  formula  3  P2  05  +  8  Ca  O.  In  casein,  and  therefore  in  milk,  it 
exists  in  great  quantity,  and  this  seems  to  supply  a  large  amount  of 
earthy  matter  to  the  tender  boues  of  young  animals. 

Iu  addition  to  albumen  and  fibrin,  a  third  Protein-Compound  exists 
in  the  blood,  constituting  the  cell-wall  of  tne  corpuscles.  It  is  termed 
Globulin.  Its  real  composition  is  unknown ;  Simon  regards  it  as 
caseiu.  All  these  Protein-Compounds  contain  more  or  less  phosphate 
of  lime,  which  thus  finds  its  way  to  the  bones. 

Two  other  very  important  Protein-Compounds  exist  in  the  animal 
body,  namely  the  binoxide  and  tritoxide  of  Protein.  They  both 
exist  to  a  large  amount  in  the  blood  in  inflammatory  diseases,  and  to 
a  small  amount  in  healthy  blood.  The  latter  is  soluble  iu  water,  the 
former  is  not.  At  every  respiration  a  small  amount  of  them  is  pro- 
duced in  the  blood,  and  Mulder  (who  must  be  regarded  as  the  highest 
authority  in  all  that  relates  to  Protein)  believes  that  they  form  around 
the  blood-corpuscles  a  thin  layer,  having  the  same  composition  as  the 
buffy  coat  or  inflammatory  crust.  Gelatin  is  a  degraded  form  of 
Protein.  [Gelatin.] 

2  a 
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(Lehmann,  Physiological  Chemistry ;  Sharpey,  in  Quairis  Elements 
of  Anatomy;  Bowman,  Medical  Chemistry;  Gregory,  Organic 
Chemistry.) 

PROTJSLES.  [Aabd-Wolf.] 

PROTEOSAU'RUS.  [Ichthyosaubus.] 

PROTEUS,  Laurenti's  name  for  one  of  the  genera  of  Perenni- 
branchiate  Batrachians,  namely,  those  Batrachians  which  preserve  their 
branchias  throughout  life,  whereas  the  Caducibranchiate  Batrachians 
only  possess  them  during  their  early  or  tadpole  state.  [Amphibia.] 
This  preservation  of  the  branchiae  does  not  interfere  with  the  presence 
of  true  lungs,  so  that  these  Perennibranchiata  may,  as  Cuvier  observes, 
be  regarded  as  the  solo  vertebrated  animals  that  are  truly  amphibious. 
Cuvier  says,  "The  simultaneous  existence  and  action  of  branchial 
tufts  and  lungs  in  these,  animals  can  no  more  be  contested  than  the 
most  certain  facts  of  natural  history ;  I  have  before  me  the  lungs  of  a 
Siren  of  three  feet  in  length,  where  the  vascular  apparatus  is  as  much 
developed  and  as  complicated  as  in  any  reptile  :  nevertheless  this 
/Siren  had  its  branching  as  complete  as  the  others."  [Siben.]  Cuvier 
further  observes  that  whilst  the  branchiao  subsist,  the  aorta,  in  coming 
from  the  heart,  is  divided  into  as  many  branches  on  each  side  as  there 
are  branchiae.  The  blood  of  the  branchiae  returns  by  the  veins,  which 
unite  towards  the  back  in  a  single  arterial  trunk,  as  in  the  fishes;  it  is 
from  this  trunk,  or  immediately  from  the  veins  which  form  it,  that 
the  greatest  part  of  the  arteries  which  nourish  the  body,  and  even 
those  which  conduct  the  blood  for  respiration  in  the  lung,  spring. 
But  in  the  species  which  lose  their  branchiae  naturally,  the  branches 
which  go  there  become  obliterated,  except  two  which  unite  in  a  dorsal 
artery,  and  of  which  each  gives  off  a  small  branch  to  the  lung.  "  It 
is,"  adds  Cuvier,  "  the  circulation  of  a  fish  metamorphosed  into  the 
circulation  of  a  reptile." 

The  Proteus  of  Laurenti  (Hypochton  of  Merrem)  has  four  feet. 
There  are  three  toes  on  the  anterior  feet  and  two  only  on  the  posterior 
feet.  The  skeleton  bears  considerable  resemblance  to  that  of  the 
Salamanders ;  indeed,  Cuvier,  we  believe,  has  somewhere  termed  the 
fossil  Salamandra  gigantea,  the  Homo  diluvii  testis  of  Scheuchzer, 
Protee  Gigantesque  [Amphibia]  ;  but  Proteus  has  many  more  vertebra 
than  the  Salamanders,  and  less  of  the  rudiments  of  ribs,  and  its  bony 
head  is  entirely  different  from  theirs  in  its  general  conformation. 

But  one  species  of  Proteus  appears  to  be  known,  the  Proteus  anguinia 
of  authors,  Hypochton  Artguinus.  Cuvier  describes  it  as  more  than  a 
foot  long,  of  the  size  of  a  humau  finger,  with  a  tail  vertically  com- 
pressed, and  four  little  legs;  the  muzzle  elongated  and  depressed;  both 
of  its  jaws  furnished  with  teeth ;  the  tongue  with  but  little  motion, 
but  free  in  front;  the  eyes  excessively  small  and  hidden  by  the  skin, 
as  in  the  Rat-Mole  (Spalax)  •  the  ears  covered  by  the  flesh,  as  in  the 
Salamander;  its  skin  smooth  and  whitish. 


a,  Skull,  &c,  and  first  three  vertebrae,  of  the  Proteus,  b,  Same  seen  from 
above,  eight  times  larger  than  nature.  (Kuseoui.) 

Several  specimens  of  these  animate  have  been  brought  to  this 
country. 

In  November,  1837,  Dr.  Martin  Barry  exhibited  one  living,  to  the 
Zoological  Society  of  London,  and  read  the  following  communication 
from  Professor  Rudolph  Wagner,  of  Erlangen  in  Bavaria  : — 

"I  was  so  fortunate,"  says  Professor  Wagner,  "at  the  end  of  last 
summer,  as  to  obtain  three  living  Protei;  of  which  I  have  examined 
two,  just  killed,  that  proved  to  be  a  male  and  female,  and  have  given 
the  third,  alive,  to  my  friend  Dr.  Barry,  who  may  perhaps  have  an 
opportunity  of  bringing  it  forward  at  a  meeting  of  the  Zoological 
Society.  The  results  of  my  examination  correspond  perfectly  with 
the  statements  of  Cuvier,  R.  Owen,  J.  Muller,  and  others,  on  the 
Proteidea  ;  but  are  opposed  to  several  of  the  views  lately  put  forth  by 
Ruscoui.    ('Observations  sur  la  Sirene,'  1837.)    I  have,  for  instance, 
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no  doubt  that  the  pulmonary  sacs  or  vesicles  really  perform  th« 
function  of  lungs.  Each  lung  contains  a  large  artery  and  a  still 
larger  vein,  which  are  connected  together  by  means  of  large  and 


Skeleton  of  Proteus,  seen  from  above,    a,  bones  of  interior  foot,  magnified. 

b,  bones  of  posterior  foot,  magnified.  (Rusconi.) 

numerous  vessels.  To  me  the  most  important  point  was  the  examina- 
tion of  the  blood-gobules  and  the  generative  organs.  I  conjectured, 
on  various  grounds,  that  the  Proteidea  would  be  found  to  have,  of  all 
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animals,  the  largest  blood-globules : — first,  because  the  size  of  the 
latter  in  the  naked  Amphibia  in  general  is  the  largest  in  the  animal 
kingdom ;  secondly,  becauso,  rcmarkablo  as  it  is,  the  blood-globules 
are  here  (in  the  naked  Amphibia)  so  much  tho  larger,  the  longer  the 
gills  continue  in  the  larval  state ;  hence  the  land  and  water  salamanders 
have  much  larger  blood-globules  than  the  frog.  I  conjectured  also 
that  the  Protei  (probably  also  the  Siren,  &c),  because  they  permanently 
have  both  gills  and  lungs — being  therefore  permanently  larva: — would 
be  found  to  have  the  largest  blood-globules.  Tho  latter  are  indeed 
gigantic ;  flat,  oval,  resembling  those  of  tho  salamander,  and  from 
l-30th  to  l-40th  of  a  Paris  line  in  length ;  hence,  as  minute  points, 
visible  to  the  naked  eye.  They  are  from  once  to  twice  the  size  of  the 
blood-globules  of  the  salamander,  nearly  three  times  as  large  as  those 
of  the  frog,  and  about  twelve  or  fifteen  times  the  size  of  those  of  man. 
In  a  female  I  found  the  ova  very  beautifully  developed  ;  their  struc- 
ture, as  well  as  that  of  the  ovary,  corresponding  perfectly  with  that  of 
the  other  naked  Amphibia,  especially  tho  Triton.  The  smallest  ova 
consist  of  a  delicate  chorion,  yellow  yolk,  large  germinal  vesicle,  and  a 
manifold  germinal  spot.  I  regret  to  say  that  in  the  otherwise  tolerably 
developed  testes  of  tho  male  there  wore  no  spermatozoa.  I  conjecture 
however  that  the  spermatozoa  of  this  animal  resemble  those  of  the 
Triton.  I  would  just  remark,  that  the  form  and  size  of  the  blood- 
globules,  the  formation  of  the  ova,  and  the  form  of  the  spermatozoa, 
in  different  animals,  have  a  great  zoological  and  physiological  interest. 
Already  is  it  in  my  power  from  a  drop  of  blood  or  semen  placed 
before  me,  to  determine  with  the  microscope,  not  only  the  class,  but 
frequently  the  genus  and  the  species  from  which  these  fluids  have 
been  taken." 

Sir  Humphrey  Davy,  in  his  '  Consolations  in  Travel,'  gives  a  very 
graphic  account  of  finding  these  subterranean  animals  in  Illyria. 
[Siren.] 

PROTOCOCCUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Confervacece.  It  is  made  the  type  of  a  tribe  Protococcidce,  belonging  to 
the  sub-order  Palmdlaceae.  The  Palmellacea  are  plants  of  the  simplest 
kind,  consisting  of  single  cells  somewhat  globose  or  elliptical,  and 
either  free  or  connected  together  by  a  slimy  mucus  or  frond.  The 
latter  forms  constitute  the  tribe  Coccochloridce,  whilst  the  former  are  the 
Protococcidce.  In  this  tribe  are  included  the  genera  Prolococcus, 
Hamatococcus,  C/dorococcum,  Pleurococcus,  Hormospora,  and  Stereo- 
coccus.  Of  these  genera  Protococcits  is  the  most  interesting,  as  affording 
the  red  cells,  which,  frequently  occurring  on  snow,  have  got  for  it  the 
name  of  the  Red-Snow  Plant.  The  genus  is  thus  defined  : — Plant 
consisting  of  aggregated  naked  globules  filled  with  minute  granules, 
and  sessile  on  a  gelatinous  transparent  mass.    [Snow,  Red.] 

PROTOMEDEA.  [Acaleph.e.] 

PROTONOPSIS.  [Amphibia.] 

PROTO'PTERIS,  a  genus  of  Fossil  Plants,  from  the  coal  formation, 
including  Sigillaria  punctata  of  Brongniart.  (Presl.) 

PROTO'PTERUS.  Under  this  name  Professor  Owen,  in  the  manu- 
script catalogue  of  the  Museum  of  the  College  of  Surgeons,  in  June, 
1837,  recorded  the  principal  characters  of  an  extraordinary  animal 
which  he  supposed  to  belong  to  the  Malacopterygious  Fishes.  In  the 
same  year,  Dr.  Natterer  published  an  account  of  a  nearly  allied  animal 
under  the  name  Lepidosiren  paradoxa.  This  account  appeared  in  the 
annals  of  the  Museum  of  Vienna,  and  is  drawn  up  from  two  specimens 
discovered  by  the  author  of  the  paper  in  South  America.  The  memoir 
of  Dr.  Natterer  on  the  South  American  Lepidosiren  was  followed  by 
one  from  Professor  Owen,  in  the  'Liunoean  Transactions'  (vol.  xviii. 
part  2,  p.  327),  in  which  that  anatomist  describes  in  detail  both  the 
external  characters  and  internal  anatomy  of  the  Protopterus  above 
mentioned;  and  as  he  found  this  animal  must  be  referred  to  the  same 
genus  as  that  discovered  by  Dr.  Natterer,  he  adopted  his  generic 
term,  and  applied  the  name  of  Lepidosiren  annectens  to  the  species. 
The  last-mentioned  animal,  says  Professor  Owen,  "  was  presented  to 
the  Royal  College  of  Surgeons,  June,  1837,  by  Thomas  C.  B.  Weir,  Esq., 
together  with  a  smaller  dried  specimen  inclosed  in  indurated  clay 
baked  hard  by  the  sun.  Several  species  of  insects  peculiar  to  the 
Gambia,  or  African  forms,  accompanied  these  specimens.  It  is  a 
female,  with  the  ovaria  well  developed,  and  measures  twelve  inches 
eight  lines  in  length ;  its  greatest  circumference  is  four  inches  and  a 
half.  The  head  commences  by  an  obtuse  muzzle,  and  gradually 
enlarges  in  all  its  dimensions  to  the  gill-openings,  which  are  situated 
immediately  anterior  to  the  base  of  the  pectoral  extremities :  the 
length  of  the  head,  from  the  snout  to  the  gill-opening,  is  one  inch. 


eleven  lines.  The  anus,  or  rather  the  cloacal  vent,  is  a  small  elliptical 
aperture  marked  witli  radiating  lines,  which  is  situated  tlireo  lines 
behind  the  ventral  filaments,  and  oilers  the  same  peculiarity  an  doe* 
that  of  the  Lepidosiren  paradoxa  in  not  being  situated  on  the  median 
plane;  in  tho  present  specimen  it  was  on  the  right  side  of  a  longi- 
tudinal fold  of  integument  which  occupied  the  middle  line.  The 
distance  from  the  vent  to  tho  end  of  the  tail  is  five  inches.  The  trunk 
gives  a  wide  elliptical  transverse  section,  and  maintains  a  pretty 
uniform  siz",  slightly  decreasing  in  breadth  to  tho  ventral  filaments. 
Beyond  these  tho  tail  becomes  more  rapidly  compressed,  and  after  a 
short  distance  diminishes  also  in  vertical  dimension,  till  it  ends  in  a 
thin  point.  A  membranous  dorsal  fin  commences  at  the  distauce  of 
four  inches  from  the  snout,  and,  gradually  increasing  to  the  height  of 
five  lines,  is  thus  coutiuued  into  the  caudal  membrauous  expansion. 


Lepidosiren  annectens. 

This  fin  is  supported  by  numerous  soft,  elastic,  transparent  rays,  arti- 
culated to  the  extremities  of  the  superior  and  inferior  peripheral 
spines  of  the  caudal  vertebras;  the  under  part  of  the  caudal  fin 
commences  about  one  inch  behind  the  vent.  The  entire  body  i3 
covered  with  cycloid  scales,  which  are  relatively  larger,  but  have  tho 
same  general  structure  ami  disposition  as  in  the  Lepidosiren  yaradoxa. 
They  present  a  subcircuhr  form,  with  a  diameter  of  about  threo 
lines;  their  posterior  margin  adheres  to  the  strong  cuticle  with  which 
they  are  removed,  as  in  other  fishes ;  the  anterior  lies  freely  in  a 
corresponding  groove  of  the  chorion.  The  disposition  of  the  mucous 
pores  and  ducts  upon  the  head  is  very  similar  in  the  two  species  of 
the  Lepidosiren,  judging  from  the  figure  given  by  Dr.  Natterer.  A 
linear  series  of  mucous  pores  encircles  each  eye,  and  from  the  posterior 
angle  of  this  series  the  lateral  line  commences.  This  line  extends 
backwards  nearly  parallel  with  the  dorsal  line,  situated  a  little  more 
than  one-fourth  of  the  vertical  diameter  of  the  body  of  that  line, 
until  it  nearly  reaches  the  ventral  extremities,  where  it  bends  down 
to  midway  between  the  dorsal  and  ventral  margins,  and  so  continues 
to  the  end  of  the  tail.  The  rudimentary  filamentary  fins,  the  analogues 
of  the  four  ordinary  extremities  in  the  Vertebrata,  permanently 
represent  in  the  present  singular  animal  the  earliest  embryonic  condi- 
tion of  the  pectoral  and  pelvic  members.  They  are  round,  filiform, 
gradually  attenuated  to  an  undivided  point,  resembling  tentacles  or 
feelers  rather  than  fins  or  legs,  and  doubtless  restricted  to  their  tactilo 
functions.  Each  filiform  member  is  supported  by  a  single-jointed, 
soft,  cartilaginous  ray.  The  pectoral  tentacles  are  somewhat  shorter 
and  more  slender  than  the  ventral  ones ;  the  former  are  two  inches, 
the  latter  two  inches  four  lines  in  length.  The  branchial  apertures 
are  narrow  vertical  slits  four  lines  in  extent.  The  eyes  appear  exter- 
nally as  two  small  round  flat  spots  of  a  lighter  colour  than  the 
surrounding  integument ;  they  are  situated  seven  lines  from  the  end 
of  the  snout,  and  nearly  the  same  distance  apart  from  one  another. 
Each  of  these  simple  visual  organs  measures  one  line  and  a  half  hi 
diameter  ;  it  is  not  defended  by  any  palpebral  folds  of  the  skin ;  the 
cornea  is  thin,  sufficiently  transparent  to  allow  the  lens  to  be  visible 
even  in  the  specimen  preserved  in  spirits.  The  nostrils  are  situated 
at  the  under  part  of  the  upper  lip,  within  the  opening  of  the  mouth. 
They  appear  as  two  small  perforations  leading  to  blind  sacs.  About  a 
line  behind  the  lower  lip,  between  it  and  the  teeth,  there  project  six 
soft  papillose  processes,  of  a  triangular  form.  Behind  the  upper  lip 
there  are  eight  similar  papiUose  processes,  four  on  each  side.  There 
are  two  small,  slender,  conical,  sharp-pointed  and  slightly  recurved 
teeth,  which  project  downwards  from  the  intermaxillary  bone,  to  which 
they  are  attached  by  ligaments.  These  teeth,  in  their  paucity,  relative 
size,  and  mode  of  fixation  to  the  maxillae,  resemble  those  of  the 
Chimwra  and  some  of  the  extinct  cartilaginous  fishes,  as  Cochliodwt 
and  Ceradudus ;  but  they  are  unlike  these  in  their  microscopic  struc- 
ture, and  differ  from  any  known  dental  apparatus  in  the  class  of  fishes, 
in  the  modifications  of  the  working  surface  which  at  once  adapt  them 
for  piercing,  cutting,  and  crushing.    The  strength  of  the  jaws,  and 
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the  size  of  the  muscles  which  work  them,  are  proportionate  to  the 
Bize  and  formidable  character  of  the  maxillary  dental  plates.  There 
are  no  lingual,  palatine,  pterygoid,  vomerine,  or  pharyngeal  teeth." 

The  skeleton  of  this  curious  fish  is  partly  cartilaginous  and  partly 
bony,  and  the  osseous  portions  are  of  a  green  colour,  as  in  the  Common 
Gar-Fish  (Be/one  vulgaris).  [Bhlone.] 

In  reviewing  the  principal  characters  of  the  skeleton  of  the  Lepi- 
dosiren,  "  we  obtain,"  says  Professor  Owen,  "  good  evideuce  of  its 
ichthyic  nature.  If  indeed  the  species  had  been  known  only  by  its 
skeleton,  no  one  could  have  hesitated  in  referring  it  to  the  class  of 
Fishes ;  but  in  that  class  it  would  have  offered  a  most  singular  and 
interesting  combination  of  the  cartilaginous  and  osseous  types. 

"  The  central  elements  of  the  vertebral  column,  the  basis  of  the 
Bkeleton,  exhibit  a  persistence  of  its  primitive  embryonic  condition, 
such  as  has  hitherto  been  witnessed  only  in  the  sturgeon  and  cyclos- 
tomatous  fishes;  but  the  superior  arches  and  spinous  appendages, 
instead  of  retaining  the  cartilaginous  state,  are  converted  into  the 
tough  elastic  fibrous  texture  characteristic  of  the  skeleton  of  fishes. 
The  cranium  in  like  manner  presents  an  extremely  novel  combination 
of  the  cartilaginous  and  bony  states,  both  as  regards  its  partial  ossifi- 
cation and  the  condition  of  the  ossified  parts. 

"  It  is  only  iu  the  higher  cartilaginous  fishes,  for  example,  that  the 
maxillary,  palatine,  and  pterygoid  bones  are  blended  together  to  form 
the  simple  superior  dentigerous  arch,  or  upper  jaw.  The  composition 
of  the  lower  jaw  corresponds  with  that  which  characterises  most  of 
the  osseous  fishes,  and  is  more  simple  than  in  the  Amphibia.  The 
confluence  of  the  cranial  vertebra  reminds  one  of  the  condition  of 
the  skull  in  the  siren  ;  but  no  vestige  of  a  preopercular  bone  is  present 
in  any  of  the  Pereuuibrauchiates.  The  spheuoideum  basilare,  as  it 
exists  iu  the  sturgeon,  is  here  seen  in  its  fully  ossified  state.  As  the 
basis  of  the  vertebral  column  presents  a  condition  analogous  to  that 
which  characterises  the  early  embryonic  periods  of  the  higher  Verte- 
brata,  so  also  the  extremities  retaiu  their  simple  structure  as  wheu 
they  first  bud  forth,  and  are  devoid  of  any  trace  of  digital  divisions: 
still  the  inarch  of  development  has  begun,  and  we  psreeive  by  tho 
numerous  joints  of  the  cartilaginous  ray  that  its  direction  is  towards 
the  ichthyic  modification  of  the  great  vertebral  plan." 

This  animal  is  regarded  by  some  naturalists  as  one  of  the  Amphibia. 
In  many  points  of  its  structure  it  certainly  does  approach  that  group  of 
animals,  especially  iu  the  condition  of  its  air-bladder  or  lungs  and  its 
brauchioe ;  but  as  regards  the  former,  we  find  considerable  advances 
are  made  towards  the  reptilian  structure  by  some  other  fishes  ;  and  it 
may  be  remarked  that  the  present  animal  still  dilfers  widely  from  the 
Amphibia  in  possessing  distinct  large  scales.  There  is  another  cha- 
racter which  it  appears  is  of  the  highest  importance  in  determining 
the  cla«s  to  which  the  Lepidosiren  belongs,  namely,  the  structure  of 
the  nostrils.  "  In  the  organ  of  smell,"  says  Professor  Owen,  "  we 
have  at  last  a  character  which  is  absolute  in  reference  to  the  dis- 
tinction of  fishes  from  reptiles.  In  every  fish  it  is  a  short  sac  com- 
municating only  with  the  external  surface ;  in  every  reptile  it  is  a 
canal  with  both  an  external  and  an  internal  opening.  According  to 
this  test,  the  Lepidosiren  is  a  fish  ;  by  its  nose  it  is  known  not  to  be  a 
reptile.  In  other  words,  it  may  be  said  that  the  Lepidosiren  is  proved 
to  be  a  fish,  not  by  its  gills,  not  by  its  air-bladders,  not  by  its  spiral 
intestine,  not  by  its  unossified  skeleton,  not  by  its  generative  appa- 
ratus, nor  its  extremities,  nor  its  skin,  nor  its  eyes,  nor  its  ears — but 
simply  by  its  nose ;  so  that  at  the  close  of  our  analysis  we  arrive  at 
this  very  unexpected  result,  that  a  reptile  is  not  characterised  by  its 
lungs  nor  a  fish  by  its  gills,  but  that  the  only  unexceptionable 
distinction  is  afforded  by  the  organ  of  smell." 

In  conclusion,  the  author  states — "From  every  group  of  fishes 
however  the  Lepidosiren  is  sufficiently  distinct  to  form  a  type,  not 
merely  of  a  genus,  but  of  a  family ;  and  in  the  natural  system  it 
forms  a  link  connecting  the  higher  Cartilaginous  Fishes  with  the 
Sauroid  genera  Polypterus  and  Lepidosteus ;  and  at  the  same  time 
makes  the  nearest  approach  iu  the  class  of  Fishes  to  the  Perenni- 
brauchiate  Keptiles." 

The  South  American  Lepidosiren  (Lepidosiren  paradoxa)  greatly 
resembles  the  species  above  described,  but  differs  somewhat  in  it3 
proportions.  The  whole  length  of  L.  paradoxa  includes  eleven 
lengths  of  the  head,  measured  from  the  end  of  the  mouth  to  the  gill- 
openings;  in  the  L.  annectens  the  total  length  of  the  animal  includes 
little  more  than  six  lengths  of  the  head.  This  species  is  therefore 
distinguished  from  the  L.  paradoxa  by  the  shorter  relative  length  of 
the  trunk  as  compared  with  the  head. 

PROTOROSAU'RUS,  Meyer's  name  for  the  Fossil  Monitor  of 
Thuringia. 

PROTOZOA,  a  term  applied  by  Oken  to  the  lowest  forms  of  animal 
life.  Protophyta  has  been  applied  to  the  same  forms  of  vegetable  life. 
As  employed  at  the  present  day,  it  embraces  the  group  of  Infusoria 
termed  by  Ehrenberg  Polygastrica  [Infusoria],  the  Rhizopoda  of 
Dujardin  embracing  the  Foraminifera  [Foraminieera]  and  the 
Sponges.  [Spongiad^!.]  The  Acrita  of  M'Leay,  and  the  Oozoa  of 
Caius,  correspond  to  this  section  of  the  animal  kingdom. 

PROX.  [CERVIDiE.] 

PRUNELLA,  a  genus  of  Plants  belonging  to  the  natural  order 
Labiatw.  It  has  two  inferior  stamens;  the  filaments  bifid,  one  branch 
barren ;  the  anthers  all  2-celled ;  the  corolla  ringent,  the  upper  lip 


concave,  entire;  the  calyx  ultimately  clo3?d  and  compressed,  the 
upper  lip  flat,  truncate,  3-toothed,  the  lower  lip  bifid. 

P.  vulgaris,  Self-Heal,  is  a  native  of  Europe  and  Asia ;  very  plentiful 
in  America  and  Au-tralia,  and  also  iu  England.  The  leaves  are 
stalked,  ovate  or  oblong,  toothed  or  deeply  pinuatifid;  the  upper  lip 
of  the  calyx  with  short  truncate  mucronate  teeth  ;  the  lower  lip  with 
ovate-lanceolate  mucronate  teeth,  the  two  longest  stamens  with  a 
straight  spinous  root  at  their  apex.  Tho  flowers  are  purple,  white,  or 
nearly  red.  In  the  British  specimens  the  leaves  are  nearly  entire. 
This  plant  is  considered  astringent,  and  was  formerly  U3ed  in  fluxes 
and  gargarisms  for  apthso  and  inflammation  of  the  fauces.  Its  repute 
is  now  merely  in  name. 

P.  grandijiora  has  petiolate  ovate  leaves,  quite  entire  or  toothed, 
the  lateral  teeth  of  the  upper  lip  of  the  corolla  lanceolate;  the  corollas 
large,  more  than  twice  as  long  as  the  calyx.  It  is  native  throughout 
Europe  iu  woods  and  shady  places.  The  flowers  are  of  a  purple  or 
violet  colour,  seldom  white. 

(Babington,  Manual  of  British  Botany.) 

PRUNUS,  a  genus  of  Arboresceut  Rosaceous  Plants,  belongs 
to  the  Amygdaleous  division  of  the  order,  and  comprehends 
several  of  our  domestic  fruits.  The  Cherry,  Bird-Cherry,  Plum, 
Damson,  Sloe,  Bullace,  and  Apricot,  are  all  comprehended  in  the 
genus  as  limited  by  Liunxus;  but  iu  the  opinion  of  some  modem 
botanists,  the  true  Plums  require  to  be  separated  from  the  others,  and 
should  exclusively  constitute  the  genus  Prunus,  while  tho  others  are 
to  be  considered  as  belonging  to  two  other  genera,  represented  by  the 
Cherry  and  the  Apricot.  In  this  view  of  tho  subject,  each  genus  is 
characterised  thus  : — 

Armeniaca,  the  Apricot. — Drupe  woolly  outside.  Stone  blunt  at 
one  end,  sharp-pointed  at  the  other,  with  a  furrow  passing  all  round 
it,  and  an  even  surface.    Young  leaves  rolled  up. 

Cerasus,  the  Cherry. — Drupe  smooth,  without  bloom.  Stones 
roundish,  smooth.    Young  leaves  folded  flat. 

Prunus,  the  Plum. — Drupe  smooth,  covered  with  bloom.  Stone 
sharp-pointed  at  each  end,  furrowed  all  round,  and  smooth  on  the 
surface.    Young  leaves  rolled  up. 

Of  the  Plum  genus,  thus  restricted,  there  is  in  common  use  the 
Garden  Plum  (P.  domestica),  with  all  its  numerous  varieties,  the 
Bullace  (P.  insjtitia),  and  the  Sloe  (P.  spinosa).  These  plants  aro 
distinguished  specifically  by  botanists,  but  apparently  without  reason. 
It  is  the  opinion  of  the  best  experimental  physiologists,  that  the  Sloe 
of  our  hedges  was  the  origin  of  the  others  ;  and  certainly  there  is  not 
more  difference  between  a  Sloe  and  a  Greengage  than  there  is  between 
a  German  Quetsche  and  an  English  White  Magnum-Bonum.  Several 
other  species  belong  to  the  genus,  but  they  are  of  no  moment,  with 
the  exception  of  a  plant  called  Prunus  Coccomilia,  which  inhabits  the 
mountains  of  Calabria,  and  has  a  great  reputation  in  Italy  on  account 
of  the  tonic  qualities  of  its  bark. 

PSALI'ODUS,  a  genus  of  Fossil  Fishes.  [Fish.] 

PSALURUS.  [Goat-Suckers.] 

PSAMMA,  a  genus  of  Grasses  belonging  to  the  tribe  Arundinece. 
It  is  known  by  its  flower  being  enveloped  in  long  silky  hairs,  the  lower 
glume  shorter  than  the  upper,  and  its  panicle  being  spike-like. 

P.  arenaria,  Sea-Reed,  Marram,  is  the  only  British  species.  It  is 
found  on  sandy  sea-shores,  where  its  roots  assist  in  binding  the 
shifting  sands. 

PSAMMO'COLA,  M.  De  Blainville's  name  for  a  genus  of  Conchifers 
(Psammobia  and  Psammotaa,  Lam.)  belonging  to  Lamarck's  family 

Nymphacea. 

PSAMMO'DROMUS,  a  genus  of  Saurian  Reptiles. 
PSAMMODUS,  a  genus  of  Fossil  Fishes.    (Agassiz.)  [Fish.} 
PSAMMOSAURUS.  [Monitorid*.] 
PSARIS.  [Muscicapioe.] 

PSE'LAPHUS  (Herbst),  a  genus  of  Coleopterous  Insects,  but  now 
regarded  as  a  family,  to  which  the  name  Pselaphida  is  applied.  The 
Pselaphi  are  very  minute  insects,  and  most  remarkable  in  their  struc- 
ture. By  some  entomologists  they  are  arranged  with  the  Brachelytra, 
owing  to  their  having  the  wing-cases  short  and  truncated;  and  by 
others  they  are  placed  in  the  section  Trimera,  their  tarsi  having  but 
three  joints :  in  the  classification  of  Latreille  they  constitute  the 
last  family  of  Coleopterous  Insects,  being  placed  at  the  end  of  the 
Trimera. 

Scarcely  any  of  the  known  Pselaphi  exceed  one-twelfth  of  an  inch 
in  length,  and  the  greater  portion  of  them  are  under  that  size  :  they 
prey  upon  other  insects  still  smaller  than  themselves,  and  are  found 
under  stones,  and  amongst  herbage,  especially  in  damp  situations. 
Some  species  are  found  under  the  bark  of  trees,  and  iu  putrid  wood, 
and  the  species  of  one  of  the  genera  are  found  in  ants'  nests  (the 
genus  Claviger).  They  are  often  collected  during  the  winter  months 
by  shaking  the  moss  from  the  roots  of  trees,  or  from  old  walls,  over  a 
piece  of  white  paper  or  cloth.  They  are  probably  found  in  all  parts  of 
the  world.    The  principal  characters  of  the  group  are  as  follows  : — 

Head  moderately  large,  exserted,  and  most  commonly  of  a  trian- 
gular form,  being  broad  at  the  base  and  attenuated  in  front ;  the  eye3 
moderately  prominent,  sometimes  wanting ;  palpi  usually  large  and 
generally  4-jointed  ;  antennas  usually  11-jointed,  sometimes  with  0 
joints,  and  in  one  genus  apparently  having  but  one  large  joint, 
generally  equal  to  about  half  the  length  of  the  insect,  and  increasing 
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lu  thickness  from  tho  bnso  to  tho  apex.  Thorax  usually  not  much 
broader  than  the  head,  sometimes  nearly  cylindrical,  but  most  com- 
monly dilated  ill  the  niiddlo  ;  elytra  broad,  in  null  shorter  than  the. 
abdomen,  and  truncated  behind,  destitute  of  stria),  if  wo  except  one 
ou  each  elytron  near  the  suture,  and  au  abbreviated  stria  at  tho  base 
about  mid-way  between  the  suture,  and  tho  outer  margin  -these  are 
almost  constant.  Abdomen  broad,  obtusoly  terminated,  and  without 
appendages  as  observed  in  tho  Brachelytra  ;  usually  four  or  five  joints 
are  visiblo  beyond  the  elytra.  Legs  rather  long;  tibia)  curved;  tarsi 
3-jointed,  the  basal  joint  small,  and  the  terminal  joint  furnished  either 
with  one  or  two  simple  claws. 

The  Pselaphi die  are  composed  of  the  following  13  genera,  which  may 
be  most  briefly  characterised  by  throwing  them  into  a  tabular  form, 
as  iu  M.  Aubd's  Monograph,  published  in  Guerin's  '  Maga-iin  de 
Zoologie  '  for  the  year  1834. 

Section  1.    Antenna)  two-jointed. 
Division  1.    Tarsi  with  two  claws. 
1.  A.  with  tho  claws  unequal. — Metopias. 
1.  B.  with  the  claws  equal. — Tyrus,  Chennium,  Ctcnistet. 

Division  2.    Tarsi  with  a  single  claw. 
Psclaphus;  Bryaxis ;  Tychus ;    Bylhinus  ;   Trimium  ;  Batrisus ; 
L'uplcctus. 

Section  2.    Antenna)  sis-jointed. 

Clavigev. 

Section  3.    Antenna)  with  but  one  large  and  elongated  joint. 
Articerus. 

Examples  of  most  of  these  genera  are  found  in  this  country.  Of 
the  genus  Metopias  only  one  species  is  kuowu ;  it  inhabits  Guyana. 
The  genus  Tyrus  is  found  in  Sweden  and  Germany,  and  perhaps  iu 
England.  Of  the  genus  Chennium  but  one  species  is  kuowu:  it  is 
found  iu  the  south  of  Frauce.  The  curious  genus  Claviyer  has  been 
discovered  iu  England  by  Mr.  Westwood  :  it  is  found  iu  the  nest  of 
a  species  of  ant  (Formica  jlava).  On  the  Continent  it  has  been  long 
known. 

Owiug  to  their  remarkable  appearance,  and  the  curious  forms  dis- 
played by  the  various  species,  the  Pselaphidie  have  been  more  carefully 
studied  perhaps  than  auy  other  group  of  minute  insects,  and  have  given 
rise  to  several  monographs — see  the  '  Mouographia  Pselaphidoruni  et 
Seydmamidaruni  Britannia),'  by  H.Denny,  Norwich,  1825,  1  vol.  8vo. ; 
'  Mouographia  Pselaphorutn,'  H.  F.  L.  Reichenbach,  Lipsise,  1816, 
1  vol.  8vo.  P.  W.  J.  Muller  has  published  a  mouograph  on  the  Pselaphi 
in  the  third  volume  of  the  '  Magazin  der  Eutomologie,  von  E.  F. 
Gerraar.'  M.  C.  Aube  has  likewise  published  an  excellent  monograph 
ou  the  same  group,  which  has  been  quoted  in  the  former  part  of  this 
article. 

PdEUDOBDELLA.  [Annelida.] 

PSEUDOUA'RCINUS,  M.  Milue-Edwards's  name  for  a  genus  of 
Crustacea. 

The  general  form  is  that  of  many  Xanthi.  [Xanthus.]  The  carapace 
is  slightly  convex,  and  a  little  embossed  near  the  front,  which  is 
nearly  horizontal ;  latero-auterior  borders  moderately  curved,  and 
armed  with  more  or  less  projecting  teeth ;  posterior  portion  of  the 
carapace  nearly  of  the  same  extent  as  the  anterior,  with  its  lateral 
borders  straight,  and  directed  very  obliquely  backwards.  The  basilary 
joint  of  the  external  antenna)  is  very  small,  the  second  hardly  reaches 
the  front,  and  the  third,  which  is  lodged  iu  the  orbital  gap,  does  not 
fill  it,  so  that  the  anteuuary  fosset  is  not  completely  separated  from 
tho  orbit ;  the  terminal  stem  of  these  appendages,  instead  of  being 
very  short,  is  more  than  twice  as  long  as  its  peduncle.  The  species 
are  found  iu  the  Indian  and  Southern  Oceans. 

PSEUDOCORYSTES,  M.  Milue-Edwards's  name  for  a  genus  of 
Erachyurous  Crustaceans  belonging  to  his  tribe  of  Corystians,  and 
bearing  much  analogy  to  Corystes  [Cobystes],  and  especially  to  Nau- 
tilocorystes. 

General  form  approximating  to  Corystes,  but  the  feet  natatory,  as  in 
Nautilocorystes :  jaw-feet  differing  from  those  of  both. 
PSEUDOGRAPSUS.  [Geapsid-e.] 
PSEUDOLI'VA,  a  genus  of  Gasteropoda, 

PSEUDOPODIA.  [Infusoria  Foraminifeba.   See  Supplement.] 
PSEUDORHOMBILA.  [Gonoplacid.e.] 

PSEUDOZOA'RIA,  a  term  proposed  by  De  Blainville  to  include 
plants,  many  of  which  have  been  ranked  with  the  Pulypiaria.  It  is 
subdivided  into  two  classes  :  Calciphyta,  which  are  principally  com- 
posed of  the  genus  Corallina,  Linn.;  and  Nematopliyta  (also  called 
Nematozoaria),  which  include  Conferva,  Oscillatoria,  Byssus,&c.  [Alg.e; 

CORALLINACE.E.]  * 

PSI'DIUM  (from  ty'tSiov,  the  Greek  name  for  a  pomegranate),  ageuus 
of  Plants  belonging  to  the  natural  order  Myrtacece.    The  tube  of  the 
calyx  is  ellipsoid  or  obovate,  usually  contracted  at  the  apex  ;  the  ' 
limb  ovate,  undivided,  but  afterwards  from  1-  to  5-cleft.    There  are  j 
five  petals  and  numerous  free  stamens  iuserted  iu  a  broad  circle,  almost 
through  the  whole  undivided  part  of  the  limb ;  the  style  is  filiform,  I 
the  stigma  capitate  ;  the  ovules  are  numerous,  horizontal,  and  fixed  to  j 
the  mar.- in  of  the  placenta;  the  berry  is  many -seeded,  corticate  by  i 
the  tube  of  the  calyx,  and  crowned  by  its  lobes.    The  seeds  imbedded  I 


in  tho  pulp  in  tho  mature  fruit  with  a  bony  testa.  Tho  Fpecies  are 
trees  or  shrubs,  natives  of  America  within  the  tropics.  The  fruit  in 
edible,  and  is  known  by  the  name  of  Guava.  It  lias  a  fragrant  but 
peculiar  odour  and  very  sapid  taste,  and  is  eaten  both  raw  and  when 
made  into  jelly. 

P.  pomijerWto)  Apple-Bearing  or  Common  Red  Guava,  has  tetragonal 
branches,  oval  or  oblong  lanceolate  leaves,  pubescent  beneath,  from 
3  to  8  peduncles,  or  many-flowered.  Tho  fruit  is  globose,  yellow,  and 
somewhat  astringent,  with  an  agreeable  odour;  the  root  aud  young 
leaves  are  astringont;  and  are  esteemed  strengthening  to  the  stomach. 
It  is  a  native  of  the  West  Indies,  Mexico,  aud  South  America. 

P.  monlanum  has  tetragonal  branches,  oval-oblong  leaves,  acuminated 
aud  quite  glabrous ;  the  peduncles  many-flowered,  aud  the  fruit 
roundish.  It  is  a  native  of  Jamaica  ou  the  mountains.  Tho  fruit  in 
small,  acid,  and  smells  strongly  liko  bitter  almonds,  J^nco  it  is  cdk-d 
Almandron.  The  wood  is  very  hard  aud  of  a  fine  colour  and  grain. 
It  works  well,  takes  a  fine  polish,  and  is  much  esteemed  for  orna 
mental  purposes. 

PSILOCARYA.    [See  Supplement.] 

PSILOMELANE.  [Manganese.] 

PSILOPOGON.  [Picidjb.] 

PSILOSO'MATA,  M.  De  Blainville's  name  for  his  thirl  family  of 
his  order  Aporobranehiata,  and  placed  by  him  at  the  end  of  that  order 
and  immediately  before  the  order  Polybrunchiata,  which  contains  the 
genus  Carolina.  [PotTBEAHCHIATA.] 

The  only  genus  of  Psilotomata  recorded  by  M.  De  Blainville  ia 
PhyliirSe. 

Body  free,  naked,  very  much  compressed,  or  much  higher  than  it  is 
thick,  terminated  behind  by  a  sort  of  vertical  fin  ;  cephalo-thorax 
small,  and  provided  with  a  pair  of  natatory  appendages,  which  are 
triangular,  compressed,  and  simulate  a  kind  of  long  tentacles  or 
branchiae  ;  mouth  subterminal,  of  a  horse-shoe  shape,  with  a  Bhoi  t 
retractile  proboscis;  anus  on  the  right  side  of  the  body;  orifice  of  the 
organs  of  generation  unique,  ou  the  same  side,  aud  more  anterior  than 
the  anus.    Organs  of  respiration  ( ? ). 

Ex.  Phyllirhbe  Buccjihalum. 

This  species  was  discovered  iu  the  Mediterranean  Sea  by  Peron  and 
Lesueur. 

PSI'THYRUS,  Saint  Fargeau,  a  genus  of  Hymenopterous  Insects 
belonging  to  the  section  Anthophila  (Latreille)  aud  family  Apidce. 
The  insects  of  this  genus  so  closely  resemble  the  Humble-Bees 
(Bombus),  that  till  recently  they  wtre  by  all  authors  confounded  with 
them.  The  Psithyri  however  differ  widely  from  the  Humble-Bees, 
inasmuch  as  they  make  no  nests  of  their  own,  neither  do  they  collect 
food  for  their  young,  but,  like  the  Cuckoo  among  birds,  they  deposit 
their  eggs  in  the  nests  of  others,  aud  leave  their  young  to  be  hatched 
and  reared  by  them.  It  is  the  nests  of  the  Humble-Bees  that  they 
select  for  this  purpose.  Mr.  Newman  considered  these  facts  relating 
to  their  economy  so  important,  that  he  established  an  order  among 
Hymenopterous  Insects,  to  which  he  gave  the  name  Apathites  (from 
o,  without,  aud  irddos,  affection),  for  the  reception  of  the  present 
insects,  which,  according  to  him,  constitute  the  genus  Apatkus.  and 
some  other  genera  of  bees.  The  characters  of  the  order  Apathites, 
given  by  the  author,  are  as  follows  : — Larva  hatched  from  an  egg, 
deposited  by  its  parent  in  the  nest  of  other  Apidce  at  the  time  when 
their  own  eggs  are  laid  ;  when  it  hatches,  being  stronger  and  larger 
than  the  rightful  possessor  of  the  cell,  it  consumes  the  food  provided 
for  its  companion,  aud  starves  it  to  death  ;  and  iu  those  instances  ia 
which  fresh  supplies  of  food  are  daily  provided,  it  continues  to  receive 
and  appropriate  them  as  its  own.  Pupa  changes  in  the  same  situation, 
iu  a  silken  cocoon,  spun  by  the  larva.  Imago  has  no  apparatus  either 
on  the  body  or  legs  for  collecting  honey;  in  other  respects  itresemblej 
in  structure  each  of  the  other  orders  of  Apidce.  It  eaters  their  nest 
with  perfect  familiarity,  aud  seems  to  be  quite  unsuspected  of 
intrusion.  It  collects  uo  pollen  or  honey,  never  builds  a  nest  of  any 
kind,  nor  takes  any  care  of  its  young,  but  spends  its  time  among 
flowers,  or  hovering  about  saud-bauks  iu  which  other  bees  have  fixed 
their  habitations.  The  genera  included  in  this  order  are — Apathus 
(or  Psithyrus),  Ccelio.cys,  Melecta,  Stclis  (?),  Epeolus,  Nomada,,  and 
Uyhcus  (?).  ('  Entomological  Magazine,'  vol.  ii.  p.  404.)  The  order 
Apathites  however  is  very  objectionable  in  many  points  of  view;  it  is 
founded  upon  the  habits  of  the  species,  whilst  in  fact  the  habits  of  the 
individuals  composing  the  very  genera  placed  by  the  author  in  his 
order  are  in  many  cases  but  partially  known  :  the  order  moreover 
comprises  genera  agreeing  in  uo  positive  points  of  structure. 

The  species  of  the  geuus  Psithyrus  may  be  distinguished  from 
those  of  Bombus  by  the  structure  of  their  hinder  legs.  In  Bombus 
the  hinder  tibia  is  compressed,  smooth,  aud  somewhat  concave  on  the 
outer  side,  aud  is  furnished  on  its  edges  with  a  fringe  of  stiff 
curved  h  airs,  which  serve  to  retain  on  the  outer  side  of  the  shank  the 
pollen  collected  by  the  insect  to  feed  its  young.  The  Psithyri  have  the 
tibia  narrower  and  covered  throughout,  with  hair.  They  have  no 
ba-ket  for  the  purpose  of  carrying  pollen. 

Four  or  five  species  of  Psithyrws  are  found  in  England,  and  these 
are  well  described  by  Kirby  iu  his  'Mouographia  Apum  Angliae.'  They 
are  arranged  by  that  author  in  his  genus  Apis,  section  **,  c.  2,  which 
section  also  includes  the  true  Bombi. 

Psithyrus  rupestrti  very  ch'sely  resembles  the  Red-Tailed  Humble 
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Bee  (Bomfats  laplda'-ius),  but  may  be  distinguished  by  the  dark 
(almost  black)  colour  of  its  wings.  The  Apis  Albinellu  of  Kirby  is 
uo  doubt  the  male  of  this  species. 

P.  campeslris  is  black,  has  a  yellow  band  on  the  fore  part  of  the 
thorax,  yellow  hair  on  the  scutellum,  and  a  pateh  of  yellow  on  either 
side  of  the  abdomen  at  the  apex.  Apis  Rosskllus  of  Kirby  is  no 
doubt  the  male  of  this  species. 

P.  Barbastcllus  is  black,  has  the  fore  and  hinder  portion,  the  thorax,  and 
the  base  of  the  abdomen  yellow  ;  the  apex  of  the  abdomen  is  white. 

Apis  subten-aneus  and  A.  vestalis  of  Kirby's  monograph  also  belong 
to  this  group. 

PSITTA'ClDvE,  an  extensive  and  highly-interesting  family  of  Birds, 
including  those  commonly  called  Parrots.  They  are  remarkable  for 
their  beautiful  colours,  their  powerful  bill,  their  fleshy  tongue,  aud 
their  power  of  imitating  the  human  voice.  The  articulation  of  some 
of  the  species  i?so  perfect,  that  when  the  bird  is  unseen  it  is  difficult 
to  suppose  that  the  words  pronounced  do  not  proceed  from  the  mouth 
of  man. 

That  several  of  these  birds  were  known  to  the  ancients,  both  Greek 
aud  Roman,  we  havo  Abundant  evidence.  Not  to  weary  the  reader 
with  quotations,  wo  shall  here  only  refer  to  Ctesias  ('Indie.,'  3;  Phot. 
'  Bibl.,'  lxxii.) ;  to  Aristotle  ('  Hist.  Anim.,'  viii.  xii.),  where  he  notices 
the  Vittukt]  as  the  Indian  Bird,  and  refers  to  its  powers  of  mimicry  ; 
to  Arrian,  who  speaks  of  the  2/ttokos,  and  its  imitation  of  the  human 
voice  ('Hist.  Iud.,'  c.  xv.);  to  Plutarch,  who  alludes  to  the  same 
quality  in  his  treatise,  'Do  Solertia  Animalium  '  (vol.  x.,  p.  51,  ed. 
Reiske;  vol.  iv.,  p.  972,  Lut.  Paris,  1724);  to  Ovid  ('Amor.,'  ii.  6); 
Persius,  in  the  prologue  to  his  'Satires'  (line  8) ;  and  Martial's  delicate 
flattery  (xiv.  ep.  73) — 

*'  Psittacus,  ii  vobis  alionim  noinina  discam  j 
Hoc  tliilici  per  me  dicerc,  C';csar  avc." 

These,  with  the  exception  of  the  passage  in  Ctesias,  aud  many  more 
examples,  will  be  found  in  the  learned  treatise  by  Mr.  Vigors,  '  On  a 
group  of  Psittacidao  known  to  the  Ancients'  ('Zool.  Jouru.,'  vol.  ii.), 
where  he  reminds  us  that  the  ancient  writers  are  unanimous  in  inform- 
ing us  that  the  Parrots  known  to  their  times  came  exclusively  from 
India.  "  We  are  informed  by  -<Eliuu,"  continues  Mr.  Vigors,  "  that 
they  were  the  favourite  inmates  of  the  palaces  of  the  princes ;  aud 
were  looked  up  to  as  objects  of  sacred  reverence  by  the  religious 
feelings  of  the  people.  From  thence  they  were  introduced  into 
Europe  at  the  time  of  the  Macedonian  conquest ;  and  the  specific 
name  of  Alexandri,  applied  by  modern  science  to  the  type  of  the 
group,  in  honour  of  the  first  European  discoverer  of  it,  serves  to  per- 
petuate the  name  of  a  warrior  who  is  said  to  have  valued  the  conquests 
that  extended  the  boundaries  of  his  empire  chiefly  as  they  served  to 
extend  the  boundaries  of  science.  It  was  not  until  the  times  of  Nero 
that  the  Parrots  of  Africa  became  known  to  the  Romans.  (Pliny, 
'Hist.  Nat.,'  vi.  29.)  Some  of  these  birds  were  among  the  discoveries 
made  in  the  course  of  an  expedition  sent  out  by  that  prince.  They 
came  apparently  from  the  neighbourhood  of  the  Red  Sea;  and  it  is 
probable  that,  as  that  country  became  more  known,  numbers  of  the 
same  race  were  imported  from  it  into  Rome,  and  formed  the  chief  part 
of  those  victims  of  the  Parrot  tribes  which  in  after-times  are  said  to 
have  supplied  the  inordinate  luxury  and  wantonness  of  Heliogobalus. 
The  Indian  group,  thus  familiar  to  the  ancients,  may  be  identified 
with  thosd  beautiful  birds,  equally  the  favourites  of  our  modern 
times,  which  are  brought  to  us  from  the  same  country,  and  which  are 
distinguished  by  the  rose-coloured  collar  round  their  neck,  the 
brilliant  emerald  of  their  body,  aud  the  deep  ruby  of  their  bill. 
Pliny  ('  Hist.  Nat.,'  x.  42)  points  out  distinctly  the  former  character. 
Solinus,  in  geueral  the  servile  copier  of  Pliny,  confirms  this  description, 
though  with  a  slight  variation  as  to  colour.  ('  Polyhist.,'  c.  23.)  Apu- 
leius  again  alludes  to  the  same  characters,  but  more  immediately  and 
forcibly  distinguishes  the  varying  tints  of  the  collar  round  the  neck. 
('  Florid.,'  lib.  ii.)  Oppian  gives  the  bird  an  epithet  (Tloeaixpoov  upviv, 
'Grass-coloured  bird,'  'De  Venat.,'  viii  488);  while  Ovid,  in  like 
manner,  particularises  both  the  emerald  plumage  and  the  deep  red 
bill.  ('Amor.,'  ii.  vi.)  To  this  group  Mr.  Vigors  has  assigned  the 
name  of  Palacomis. 

The  upper  mandible,  which  is  immoveable  in  mammals,  has  more 
or  less  motion  iu  birds.  [Birds.]  Some  birds  indeed,  for  instance 
the  capercailzie  and  rhinoceros  birds,  are  not  gifted  with  this  motion ; 
but  mobility  of  the  upper  mandible  is  the  rule  in  this  class,  and  the 
waut  of  it  the  exception.  In  the  Psittacidce  this  power  is  highly 
developed ;  for  the  upper  mandible  is  not  connected  into  one  piece 
with  the  skull,  by  yielding  and  elastic  bony  plates,  as  is  the  case  with 
bit ds  iu  general,  but  constitutes  a  particular  bone,  distinct  from  the 
rest  of  the  cranium,  and  articulated  to  it. 

The  advantages  derived  to  the  animal  from  this  conformation  are 
obvious  to  any  one  who  watches  a  parrot  taking  its  food  or  using  the 
bill  as  a  third  extremity  to  assist  it  in  climbing  about  its  cage.  In 
most  birds  there  is  a  progressive  increase  in  the  number  of  the  pha- 
langes of  the  toes  :  thus  the  great  toe  has  two,  the  next  three,  the 
middle  toe  four,  and  the  outer  toe  five.  The  parrots  possess  a  peculiar 
cross-bone  belonging  to  the  great  toe.  In  common  with  the  pigeon 
aud  some  other  birds,  they  are  destitute  of  a  gall-bladder.  Their 
intestines  are  very  long,  and  are  without  cajca.    The  soft  thick  tongue 


so  characteristic  of  this  tribe  must  be  a  highly  sensitive  organ  of  taste. 
It  is  covered  with  papillae,  and  moistened  with  a  salivary  secretion,  so 
that  they  are  able  to  taste  and  select  different  articles  of  food.  In 
some  of  the  forms,  the  Trichorjlossi  for  instance,  which  feed  on  the 
nectar  of  flowers,  the  brush-like  tongue  is  fringed  with  tubular  pro- 


Skull  of  Maccaw. 


cesses,  in  conformity  with  the  suctorial  mode  of  feeding  adopted  by 
these  birds.  One  of  them  kept  by  Mr.  Caley,  on  seeing  the  coloured 
drawing  of  a  plant,  made  an  attempt  to  suck  the  flowers,  and  evinced 
the  same  disposition  towards  a  piece  of  printed  cotton  furniture.  The 
accurate  observer  last  mentioned  supplied  the  Psittacus  pusillus,  Lath., 
a  species  of  the  same  genus,  with  honey  and  moistened  sugar,  which 
it  sucked  with  ease  and  apparent  pleasure  by  means  of  its  brush-like 
tongue.  The  tongue  is  short,  thick,  and  fleshy,  as  in  most  of  the 
parrot  tribe;  but  it  is  further  distinguished  by  terminating  in  a  number 
of  very  delicate  and  close-set  filaments,  which  can  be  protruded  and 
expanded  like  a  brush.  The  plumage  of  this  extensive  family  is  of 
the  most  rich  and  varied  description,  embracing  almost  every  colour 
and  gradation  of  tint.  The  Zoological  Society  of  London  possesses 
one  of  the  finest  living  collections  of  these  splendid  birds  in  the  world. 
The  quantity  of  mealy  dust  discharged  from  the  skin  by  the  cocka- 
toos, and  other  species  of  parrots,  particularly  at  pairing  time,  ia 
remarkable  ;  though  the  separation  of  this  peculiar  matter  from  the 
skin  is  not  confined  to  this  family,  but  is  effected  in  many  birds  of 
different  orders,  eagles  and  herons  for  instance.  The  characters  of 
the  powerful  bill,  and  the  grasping  scansorial  foot,  which  last  is  so  con- 
structed as  also  to  convey  the  food  to  the  mouth,  will  be  seen  below. 
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This  large,  hard,  and  solid  bill,  rounded  throughout,  and  surrounded 
at  its  base  with  a  inombrano  wherein  tho  nostrils  aro  pierced,  together 
with  the  thick  lloshy  and  rounded  tongue,  gives  the  I'sittacidie,  as 
Cuvier  observes,  tho  greatest  facility  in  imitating  the  human  voice,  a 
facility  to  which  their  complicated  lower  larynx,  with  its  three  peculiar 
muscles  on  each  side,  contributes.  Their  strong  mandibles,  formed 
for  shelling  and  cracking  the  hardest  fruits,  are  worked  by  more 
numerous  muscles  than  thoso  of  other  birds. 

Tho  Parrot  tribe  are  found  in  great  numbers  in  warm  climates,  and 
principally  in  the  torrid  zone.  They  aro  however  abundant  in  the 
southern  hemisphere,  and  occur  even  in  high  latitudes,  whilst  in  tho 
north  they  do  not  appear  to  be  represented  beyond  the  tropics  by  any 
species,  except  perhaps  in  India  by  Paheornis.  Parrots  occur  in  the 
southern  extremity  of  America,  throughout  Australia,  in  Van 
Diemeu'a  Land,  New  Zealand,  and  even  in  Macquarrie  Island,  in 
52°  S.  lat.  They  are  monogamous,  and  make  their  nests  in  the 
holes  of  trees,  which  they  climb  with  their  feet  and  bill.  Tho  short- 
ness of  their  wings  not  permitting  them  to  pass  wide  eras,  the  old 
and  new  continents,  and  oven  some  of  the  large  islands,  have  their 
particular  species.  Their  food  consists  of  fruits  of  almost  every  kind, 
aud  their  natural  voice  is  loud,  harsh,  and  grating  almost  beyond 
endurance. 

Brisson  places  the  Parrots  in  his  thirteenth  order  of  birds,  con- 
sisting of  those  with  two  anterior  and  two  posterior  toes.  This  order 
he  divides  into  four  sections :  the  first,  with  a  straight  bill,  includes 
the  Wryneck,  Woodpecker,  and  Jacamar  as  generic  forms ;  the  second, 
with  the  bill  rather  curved,  the  Barbets  and  Cuckoos;  the  third,  with 
the  bill  short  and  hooked,  the  Trogons,  Crotophaga,  and  the  Parrots  ; 
and  the  fourth,  with  the  bill  long,  aud  of  the  size  of  the  head,  the 
Toucans. 

Linnaeus  placed  the  genus  Psittacus  at  the  head  of  his  order  Pica;, 
with  the  following  definition: — Bill  hooked;  upper  mandiblo  move- 
able, furnished  with  a  cere.  Nostrils  situated  in  the  base  of  the  bill. 
Tongue  fleshy,  obtuse,  entire.    Feet  scansorial. 

He  divided  the  genus,  which  is  preceded  by  Lunius  (the  Shrik  s), 
and  immediately  followed  by  Ramphastos  (the  Toucans),  into  the 
following  sections  : — 

*  Macrouri  cauda  cuueiformi. 

This  division  contained  the  Maccaws. 

**  Macrouri  miuores. 

This  division  contained  Psittacus  Alexandri  and  the  Parrakeets 
generally ;  but  both  in  this  and  the  former  division  we  find  Parrots 
that  can  hardly  be  called  'long-tailed.'  Thus  in  the  fii\3t  division  we 
have  Psittacus  nobilis  with  the  synonyms  of  '  Psittacus  viridis  alarum 
costa  superne  rubente  of  Aldrovandi  (vol.  i.,  t.  669),  Sloane,  Jam.,  2, 
p.  297,'  '  Psittacus  Amazonicus,  Briss.,  and  P.  medics  magnitudinis, 
Will.,  t.  16  : '  whilst  in  the  second  we  fiud  the  P.  agilis,  P.  minor 
viridis  of  Edwards. 

***  Brachyuri  cauda  ccquali. 

This  contained  the  Cockatoos,  Lories,  and  true  Parrots. 

Cuvier  places  the  Psittacidtv  between  the  Toucans  and  the  Touracos  ; 
they  consist  of  the  Aras  (Ara,  Kuhl);  Perruches  (Conuras,  Kuhl), 
divided  by  Le  Valliant  into  Pcmtchcs-Aras,  which  have  naked  cheeks 
(P.nttacus  Guyanensis,  Sec.) ;  Perruches  a  Queue  en  Fleche  (Palaornis) ; 
and  Perruches  a  Queue  Elargie  vers  le  Bout  (Plalycercus) ;  Cockatoos 
(Plyctoiophus) ;  True  Parrots  ;  Lories ;  Short-Tailed  Parrots  (Psitta- 
cula,  Kuhl);  and  Parroquets  a  Trompe,  Le  Vaill.  (Microglossus, 
Vieill.),  of  which  last  Cuvier  thinks  that  the  Perruches  Ingambes 
(Pezoporus,  111.)  may  be  made  a  sub-genus. 

Mr.  Swainson  is  of  opinion  that  the  Parrots  constitute  the  sub- 
typical  division  of  the  Scansores  wherein  the  powers  of  climbing  are 
less  developed.  "  If,"  says  Mr.  Swainson,  "  any  group  in  nature  be 
isolated,  it  is  this.  Possessing  in  themselves  the  strongest  charac- 
teristics, there  is  no  bird  yet  discovered  which  presents  any  point  of 
connection  to  them  :  approximations  indeed  are  certainly  made  towards 
them  by  the  tooth-billed  Barbuts  (Barbets,  Pogonias)  ;  but  there  is 
still  a  gap,  which  no  genus  yet  discovered  is  calculated  to  fill  up.  On 
considering  the  relative  difference  between  the  Barbuts  and  the 
Parrots,  we  should  say,  theoretically,  that  of  all  the  five  groups  among 
the  latter,  one  only  remains  to  give  the  typical  structure."  As  the 
Parrots  appear  to  Mr.  Swainson  to  form  a  group  precisely  equivalent 
to  the  time  Woodpeckers,  he  arranges  them  under  five  genera  :  the 
Maccaws,  the  Parrots,  the  Cockatoos,  the  Lories,  and  the  Ground 
Lories  (Platycercus,  Vig.).  In  the  synopsis  at  the  end  of  the  work 
('Classification  of  Birds')  we  find  the  following  arrangement : — 
Psittacidce. 

Bill  very  short :  the  upper  mandible  greatly  curved  over  the  lower, 
which  is  considerably  shorter. 

Sub-Family  Macrocercince.  Maccaws. 

Upper  mandible  greatly  hooked  ;  lower  mandible  much  higher  than 
broad.    Tail  very  long,  cuneated. 

Genera:  Macrocercus,  Vieill. ;  Conurus,  Kuhl;  Leptorhynchus,  Sw. ; 
Palaornis,  Vig. 

Sub-Family  Psittacince.  Parrots. 
Upper  mandible  very  distinctly  toothed ;  lower  mandible  longer 
than  it  is  high.    Tail  short,  even,  or  rounded. 


Gonera  :  /iit/ttirostomus,  Sw. ;  Clirysotis,  Sw.  (Amazonian  Parrot-); 
Psittacus  (Parrot  of  tho  Old  World — most  typical  of  this  sub-family); 
Agapornin,  Selby  ;  Poiccphalus,  Sw. 

Sub-Family  P/yclolophinm.  Cockatoos. 

Head  largo,  ornamented  with  a  folding  or  procumbent  crest.  Pill 
short,  very  broad;  tho  culnien  remarkably  curved.  Tail  rounded, 
lengthened,  broad  ;  tho  feathers  not  narrowed. 

Genera:  Plyctoiophus,  Vieill.  (subtypical) ;  Licmcl'u,  Wagl. ;  Micro- 
glossus,  Geoff. ;  Ocntrourus,  Sw. 

Sub-Family  Loriamc.  Lories. 

Bill  but  slightly  curved;  the  margin  ot  the  upper  mandible  Hiuuated  ! 
the  notch  obsolete ;  lower  mandiblo  slender,  conic,  much  longer  than 
higli ;  the  gonys  (typically)  straight. 

Genera:  llrotogeris,  Vig.;  Psitlaculus,  Kuhl;  Triihoglossus,  Vig.; 
Lorius,  Brisson  ;  Pyrr/todes,  Sw. 

Sub-Family  Platycerciruc.  Loriets. 
Tail  long,  very  broad,  considerably  cuneated.    Bill  strong,  thick, 
toothed :  the  culmen  very  convex.    Under  mandible  deep,  but  very 
Bhort :  tho  gonys  curved.    Feet  and  toes  slender.    Tarsus  longer  than 
the  hallux. 

Genera :  Vigorsia,  Sw. ;  Platycercus,  Horsf.  and  Vig. ;  Nanodcs,  Horsf. 
and  Vig.;  Leptohphus,  Sw. ;  Pczoporus,  111.  (Swainson.) 

The  family  is  placed  by  Mr.  Swainson  between  the  Rhamphastidie 
and  the  Picidce. 

Mr.  G.  It.  Gray  ('List  of  tho  Genera  of  Birds')  also  arranges  the 
Psittacidce  between  the  Ramphastidic  and  the  Picidai. 

We  proceed  to  lay  before  the  reader  some  of  the  forms  here  men- 
tioned. 

Macrocercus. — Tho  Maccaws  aro  all  natives  of  America,  and  princi- 
pally of  its  southern  portion.  The  Carolina  Arara  (Psittacus  Caro- 
linensis,  Linu.)  has  been  recorded  as  occurring  in  the  United  States 
as  high  as  42°  N.  lat.,  though,  according  to  Audubon,  few  are  now  to 
be  found  hi-her  than  Cincinnati ;  but  the  true  Maccaws  are  natives  of 
much  warmer  latitudes.  Though  the  tongue  is  thick,  fleshy,  and  soft, 
their  powers  of  imitation  fall  far  short  of  those  of  the  true  Parrots  and 
Parrakeets,  and  the  harsh  tones  with  which,  after  much  teaching,  they 
not  very  perfectly  articulate  a  few  words,  contrast  strongly  with  the 
assumed  musical  voice  and  ready  docility  of  the  latter.  They  are 
however  capable  of  great  attachment  when  domesticated.  Their 
natural  notes  are  screams  of  the  most  discordant  and  piercing  kind. 
The  hollows  of  trees  are  the  places  selected  for  their  nests,  and  the 
number  of  eggs  laid  amounts  to  two,  which  are  said  to  undergo  thn 
incubation  of  the  male  as  well  as  the  female. 


Blue  and  Yellow  Maccaw  [Macrotarcui  Ararauna). 
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The  Great  Green  Maceaw  (Psillacus  militaris,  Auct.),  inhabiting  the 
■warmer  districts  of  the  chain  of  the  Andes,  where  it  is  found  as  high 
as  about  3000  feet,  in  Mexico  and  Peru  ;  the  Hyacinthine  Maccaw 
(Macrocercus  Hyacinthinus);  the  lied  and  Blue  Maccaw  (M.  Aracanga); 
and  the  Blue  and  Yellow  Maccaw  (M.  Ararauna),  are  known  to  most 
admirers  of  this  gay  race ;  though  the  Hyacinthine  Maccaw  is  rarely 
seen  alive  in  this  country,  and  is  not  common  even  in  museums. 

The  genus  Macrocercus  has  the  following  characters  : — Size  large. 
Orbits  and  sometimes  the  face  destitute  of  feathers.  Nostrils  concealed. 
Notch  in  the  upper  mandible  obsolete ;  the  under  remarkably  short, 
but  very  deep.  (Sw.) 

M.  Ararauna  has  the  bill  black,  largely  and  strongly  developed. 
The  upper  mandible,  which  not  unfrequently  measures  from  the 
forehead  to  the  tip  Z\  inches,  is  much  deflected  :  the  under  mandible 
is  short,  deep,  a*nd  very  stout.  Cheeks  white,  naked,  with  three  fine 
narrow  lines  of  black  plumelets  under  the  eyes,  the  iridea  of  which 
are  yellowish.  Beneath  the  under  mandible  a  broad  black  band 
extending  upwards  to  the  ears  behind  a  great  part  of  the  white  naked 
patch.  Plumage  rich  blue  above,  blending  into  green  on  the  forehead, 
crown,  some  of  the  smaller  wing-coverts,  and  rump.  Greater  quills 
and  tail  nearly  violet.  Wings  and  tail,  beneath,  yellow.  The  rest  of 
the  under  parts  rich  saflfron.  Legs  and  feet  blackish-gray.  Total  length 
about  39  inches,  of  which  the  tail  measures  some  24  inches. 

It  is  a  native  of  tropical  America,  the  Brazils,  banks  of  the  Maraiion, 
or  Amazon  River,  Guyana,  Surinam,  &c. 

Though  generally  living  in  pairs,  the  Blue  and  Yellow  Maccaws 
sometimes  assemble  in  large  flocks,  their  favourite  haunts  being  swampy 
woods  where  a  species  of  palm  on  whose  fruit  they  principally  feed  is 
abundant.  They  fly  well  and  often  very  high,  showing  a  great  com- 
mand of  wing,  especially  before  they  alight  on  the  top  of  the  lofty 
trees  which  they  select  for  their  resting-place.  The  two  eggs,  which 
are  laid  in  the  hollows  of  decayed  trees,  as  well  as  the  young,  are  said 
to  receive  the  parental  care  of  the  male  as  well  as  of  the  female,  which 
have  two  broods  a  year  generally. 

Psittacara.  —  Between  the  Maccaws  and  Parrakeets  (Palaiornis) 
comes  the  genus  Psittacara  (Vig.).  "  These  birds,"  says  Mr.  Vigors, 
"although  their  cheeks  are  covered  with  feathers,  and  they  are  thus 
brought  within  the  circle  of  the  Parrakeets,  have  yet  the  bill  of  the 
Maccaws  ;  and  by  a  greater  or  less  nakedness  of  the  orbits  round  the 
eyes  they  still  further  assert  their  affinity  to  them.  From  their  oscu- 
lant situation  between  the  two  groups,  thus  strikingly  apparent,  tho 
species  that  exhibit  these  characters  have  received  the  familiar  name 
of  Pairakeet-Maccaws  in  our  language,  and  of  Perrucbe-Aras  among 
the  French  ornithologists.  Like  the  true  Maccaws,  they  are  exclu- 
sively natives  of  the  New  World."  ('Zool.  Journ.,  vol.  ii.)  Mr.  Vigors 
adds  in  a  note,  that  a  species  nearly  allied  to  both  these  groups  had 
then  lately  been  brought  to  this  country. 

It  has  the  following  characters  : — Head  feathered,  space  round  the 
eye  naked.  Bill  thick,  rather  short;  upper  mandible  compressed  at 
the  apex,  the  lower  mandible  very  short  inclining  inwards,  deeply 
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emarginate.  Wings  moderate;  first  and  fourth  quills  equal,  third 
rather  longer,  second  longest;  internal  web  of  the  first  slightly  notched 
near  the  middle,  external  webs  of  the  second  to  the  fifth  inclusive 
gradually  broader  in  the  middle.     Feet  rather  strong,  tarsi  short. 

(Vigors.) 

P.  leptorhyncha.  Green ;  space  round  the  eye  white ;  interocular 
band  and  frontal  fillet  red  ;  tail  cinnamon  red. 

The  sub-family  Palwornina,  as  it  appears  in  Mr.  Vigors  aud  Dr. 
Horsfield's  '  Description  of  the  Australian  Birds  in  the  Collection  of 
the  Linnajan  Society'  ('Linn.  Trans.,'  vol.  xv.),  consists  of  the  genera 
Nanodes,  Platyccrcus,  Pezoporus,  Palmomis,  and  Trichoglosws. 

Palwornii. — The  Parrakeets  forming  this  group  belong  to  conti- 
nental India  and  some  of  the  neighbouring  islands  in  the  Indian  Ocean 
and  Africa,  with  the  exception  of  Paheomis  Barrabandi  (Polytelis  of 
Wagler),  which  is  a  native  of  Australia.  India  and  its  islands  must 
however  be  considered  as  the  principal  locality  of  the  species,  which, 
according  to  Wagler's  monograph,  amounts  to  eleven,  including 
Palaornis  inornatus,  which  he  adds  to  the  group  with  doubt. 

These  Ring  Parrakeets,  as  they  are  generally  termed,  are  justly 
held  in  high  estimation  for  the  symmetry  of  their  form,  the  grace  and 
elegance  of  their  movements,  the  beauty  of  their  colours,  their  great 
docility  and  powers  of  imitation,  and  their  fond  attachment  to  those 
with  whom  they  are  domesticated  and  who  treat  them  with  kindness. 
They  were  not  less  prized,  as  we  have  seen,  by  the  ancients ;  and  it 
becomes  a  not  uninteresting  inquiry  to  endeavour  to  ascertain  what 
were  the  species  known  to  them.  Some  suppose  that  Palceornis  Alex- 
andri  was  the  only  one  :  but  though  that  species  may  have  been  and 
was  probably  the  first  introduced  into  Europe,  we  think  that  it  will 
appear  that  those  who  confine  the  Parrakeets  known  to  the  ancients  to 
that  bird  have  taken  too  narrow  a  view  of  the  subject. 


Ring  Parrakcet  (Pahrornis  Alcxnmlri). 


This  genus  has  the  following  characters  : — Bill  rather  thick ;  the 
upper  mandible  dilated,  the  culmen  round,  the  lower  mandible  broad, 
short,  and  emarginate.  Wings  moderate  ;  three  last  quills  (extimis) 
nearly  equal,  longest ;  external  webs  of  the  second,  third,  and  fourth 
gradually  broader  in  the  middle.  Tail  graduated;  the  two  middle 
very  slender  feathers  much  exceeding  the  rest  in  length.  Feet  with 
short  and  weak  tarsi ;  the  claws  moderate,  rather  slender,  and  falcate. 
Body  slender  and  neat.  (Vig.) 

Mr.  Vigors  divides  the  genus  into  the  following  sections  : — 

*  Lower  mandible  short. 
P.  Alexandra,  P.  torquatus,  P.  flavitorquis,  P.  bitorqualus,  P.  xantho- 
somiis,  P.  Malaccensis,  P.  erythrocephalus,  P.  Bengalentis,  P.  Pvndic* 
rianus,  P.  Barrabandi. 
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**  Lower  inaudible  elongated. 

P.  Papuensis. 

Platycercus  (LorietB). — Bill  rather  short,  tho  upppor  mandible 
rounded  aud  dilated,  tho  lowor  ouo  short,  deeply  oinarginate,  with  the 
apex  squared.  Wings  rounded;  tho  firHt  <juill  Hhortcr  than  tho 
second  aud  equal  to  the  fifth  ;  second  aud  third  longest ;  tho  external 
webs  of  all  except  tho  first  abruptly  notchod  towards  the  middle. 
Tail  broad,  depressed,  rather  rounded  or  sub-graduated ;  tho  tail- 
feathers  rounded  at  tho  apex.  Feet  with  elevated  tnr.si;  tho  toes 
slender  and  elongated,  and  tho  claws  long  and  but  littlo  falcated. 

P.  scapulatus,  Tabuan  Parrot,  or  King's  Parrot. 

Male. — Qrceu ;  tho  hoad,  neck,  aud  body  beneath  scarlet ;  nuchal 
lunula  and  rump  lazuline;  longitudinal  scapular  lino  pale-green 
cerulean  ;  tail-feathers  black,  with  brilliant  green  reflections. 

Female. — Head  and  neck  green. 

It  is  a  nativo  of  Australia. 


Tabuan  Parrot  [Platyccrcus  scapulatus). 

Mr.  Caley  seldom  noticed  a  full-coloured  specimen,  that  is,  red.  He 
states  that,  wheu  the  Indian  corn  is  ripe,  they  may  bo  seen  in  large 
flocks  on  the  farms,  clinging  on  the  stalks  and  occasioning  much 
mischief  to  the  corn.  He  apprehends  that  the  greater  part  of  these 
flocks  are  young  birds,  as  it  is  rare  to  see  a  bright-red  one  among 
them.  Tho  natives  told  him  that  this  species  breeds  chiefly  in  a  white 
gum-tree  (a  species  of  Eucalyptus),  making  its  nest  of  a  little  grass, 
aud  lining  it  with  feathers.  It  has,  he  adds,  as  many  as  twelve 
young  ones,  and  the  eggs  are  of  a  dirty-white  with  black  specks  ;  the 
nest  is  found  by  its  enlarging  the  hole  at  which  it  creeps  in;  this 
process  gives  the  surrounding  part  a  reddish  appearance,  which 
forming  a  contrast  with  the  whiteness  of  the  other  parts,  renders  it 
conspicuous. 

Ifymphicus. — Bill  distinctly  toothed ;  culmen  slightly  carinated  ; 
nostrils  thick,  tumid,  naked ;  head  crested.  Wings  very  long;  outer 
web  of  the  quills  not  sinuated.  Tail  very  broad,  cuneated ;  the  two 
middle  tail-feathers  conspicuously  longest  and  pointed.  (Sw.) 

N.  Novce  Hdlandice.  Male.— Forehead,  crest,  and  cheeks  lemon- 
yellow  ;  ear-coverts  rich  reddish-orange  ;  back  of  the  neck,  two  centre 
tail-feathers,  and  tho  external  margins  of  the  primaries  brownish-gray; 
back,  shoulders,  and  all  the  under  surface  and  outer  tail-feathers 
grayish  chocolate-brown,  the  shoulders  and  flanks  being  the  darkest : 
a  white  mark  extends  from  the  shoulders  lengthwise  down  the  centre 
of  the  wing ;  bill  and  bare  space  round  the  eye  brownish-gray ;  feet 
blackish-brown. 

The  Female  differs  from  the  male  in  the  colour  of  the  face  and 
crest  being  of  a  dull  olive-yellow,  the  latter  becoming  still  darker  at 
its  extremity ;  the  throat  grayish-brown  and  the  back  lighter  than  in 
the  male ;  the  lower  part  of  the  abdomen,  upper  tail-coverts,  and  tail- 
feathers,  yellow,  except  the  four  middle  ones,  which  are  gray ;  the 
whole  transversely  and  irregularly  barred  with  lines  of  brown.  Total 
length  12  inches. 

Mr.  Gould,  whose  accurate  description  we  have  given  from  his  grand 
work  on  the  '  Birds  of  Australia,'  states  that  this  species  has  many  of 
the  actions  of  the  Platycerci,  being  extremely  active,  and  running 
round  its  cage  with  surprising  agility,  in  which  particular  it  is  only 
equalled  by  the  most  terrestrial  members  of  the  family.    To  give 
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some  idea  of  the  hWBIMm  flocks  of  thin  beautiful  bird,  which  inhabit 
tho  interior  of  A  iihtralia,  the  MOM  author  informs  wh  that  bin  brother- 
in-law,  Stephen  Coxcn,  Kh-q.,  procured  moid  than  200  examples  during 
a  single  excursion  into  tho  interior. 


Nymphicus  Novce  Hollaiidice. 

Ewphemia,  Wagl.  (Nanodes,  Vig.). — Bill  short;  the  culmen  rounded, 
higher  than  it  is  long,  being  very  like  that  of  Macroceicus,  the  lower 
mandible  very  short,  inclining  inwards,  aud  emarginate.  Wings 
moderate,  sub-acuminate ;  first  and  second  quills,  which  are  nearly 
equal,  longest ;  the  external  webs  of  the  second  aud  third  slightly 
emarginate  towards  the  apex.  Feet  moderate ;  tarsi  and  toes  r.ither 
slender.  Tail  gradually  cuneated ;  tail-feathers  slender  towards  the 
apex.  (Vigors.) 

E.  undulata.  Male. — Crown  of  the  head  and  throat  pale  yellow, 
the  latter  ornamented  on  each  side  with  several  rich  blue  spots,  a  row 
of  which,  but  of  a  darker  tint,  crosses  the  throat  in  the  form  of  a 


Euphcmia  undulata, 


crescent ;  sides  and  back  of  the  head,  back  of  tho  neck,  upper  part  of 
the  back,  scapulars,  and  wing-coverts  olive-brown,  each  feather  having 
a  crescent-shaped  mark  of  black  near  its  extremity,  and  margined 
with  yellow;  primaries  green  on  their  outer  edges,  the  tip  and  internal 
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web  brown  ;  secondaries  crossed  by  a  broad  band  of  yellow,  which  is 
continued,  but  much  narrower,  across  some  of  the  primaries ;  breast, 
all  the  under  surface,  lower  part  of  the  back,  and  the  tail-coverts,  fine 
pale  green;  two  centre  tail-feathers  deep  blue  at  the  base,  passing  into 
deep  green  at  the  tip ;  the  remainder  of  the  tail-feathers  bright  yellow, 
tipped  with  dark  green ;  bill  horn-colour  at  the  base,  passing  into  palo 
yellow  at  the  tip  ;  feet  flesh-colour. 

The  Female  differs  in  being  less  brilliant  in  all  her  markings,  and  in 
having  the  blue  spots  on  the  throat  less  defined  and  irregular  in  form. 
Total  length  7^  inches.    (Gould,  'Birds  of  Australia.') 

It  is  found  in  the  interior  of  New  South  Wales. 

Captain  Sturt  discovered  this  species  in  great  abundance  in  the 
interior  of  New  South  Wales.  Ho  informed  Mr.  Gould  that  on  the 
extensive  plains  bordering  the  Morumbidgee  he  met  with  it  in 
immense  flocks,  feeding  upon  the  seeds  and  berries  of  the  low  stunted 
bushes  called  scrub?.  Mr.  Gould  also  received  several  from  Mr.  Coxen, 
which  the  latter  had  procured  to  the  north  of  Hunter's  River.  Mr. 
Gould  adds  that  they  are  quick  and  active,  and  run  on  the  ground 
with  great  facility,  much  after  the  manner  of  the  true  Platycerci,  or 
Ground  Parrakeet.?,  to  which  he  is  of  opinion  they  are  closely  allied. 

Trichoglossus  (Lorikeets). — Bill  somev/hat  elongated,  rather  com- 
pressed ;  lower  mandible  nearly  straight,  the  margin  entire,  longer 
than  it  is  high  ;  tongue  furnished  below  with  many  marginal  bristles 
at  the  apex.  Wings  moderate  ;  first  quill  longest,  second  and  third  a 
little  shorter ;  webs  entire.  Feet  rather  short ;  tarsi  somewhat 
covered  with  the  femoral  feathers  ;  acrotarsi  a  little  feathered  below 
the  knee  ;  toes  rather  strong,  depressed ;  claws  strong,  falcate.  Tail 
graduated  ;  the  tail-feathers  rather  narrower  at  the  apex.  (Vigors.) 

It  is  a  native  of  Australia. 

The  natural  and  acquired  habits  of  the  species  of  this  genus  require 
pome  notice.  Mr.  Caley  informs  us  that  the  Blue-Mountain  Parrot, 
War'rin  of  the  natives  (T.  h'cmatodus),  is  remarkable  for  its  docility 


Blue-Mountain  Parrot  {Trichoglossus  hamatodus). 


and  attachment  to  some  people,  whilst  it  is  a  perfect  scold  to  others 
who  may  have  teased  or  offended  it.  "  Flocks  of  these  birds,"  says 
this  accurate  observer,  "  may  be  seen  in  the  Eucalypti  trees  when  in 
flower,  in  different  parts  of  the  country,  but  in  the  greatest  number 
near  their  breeding-places.  It  does  not  eat  any  kind  of  grain,  even 
when  in  a  domesticated  state.  It  is  much  subject  to  fits,  which 
generally  prove  fatal;  and  it  is  rare  to  find  an  individual  kept  alive 
above  a  couple  of  years.  One  that  I  kept,  on  being  shown  a  figure  of 
a  coloured  plant,  used  to  put  its  tongue  to  the  flowers,  as  if  with  the 
intent  of  sucking  them  ;  and  I  have  seen  it  make  the  same  attempt 
with  a  piece  of  cotton  furniture.  The  flesh  of  this  bird  is  very  good 
eating."  Again,  speaking  of  the  Crimson-Fronted  Parrakeet,  Coolich 
of  the  natives  (T.  concinnus),  Mr.  Caley  states  that  it  may  be  observed 
in  large  flocks  sucking  the  Eucalypti  flowers.  He  adds  that,  like  the 
Blue-Mountain  Parrot,  it  is  subject  to  fits,  which  generally  prove  fatal, 
that  it  is  seldom  kept  alive,  and  that  its  breath,  or  some  part  about 
its  head,  emits  a  very  sweet  odour.  The  natives  told  him  that  this 
species  breeds  in  the  hollow  boughs  of  trees,  scraping  out  the  decayed 
mould,  and  making  its  nest  of  it.    The  eggs,  he  informs  us,  are  green, 


without  spots,  and  the  number  of  young  two.  Of  the  Small  Parrakeet, 
Jerryaug  of  the  natives  (T.  pusillus),  ho  observes  that  this,  like  the 
Coolich,  is  seen  in  very  large  flocks  in  the  Eucalypti  trees  when  in 
blossom.  "  The  natives,"  says  he,  "  now  and  then  bring  in  the  young 
ones,  but  they  seldom  live  long.  I  had  three  young  ones  for  some 
time,  which  used  to  huddle  together,  and  give  out  a  very  pleasing  note. 
They  all  died,  strongly  convulsed,  and  nearly  at  the  same  time ;  the 
limbs  were  as  stiff  the  moment  life  wa3  extinct  a3  if  the  body  had 
become  cold.  The  natives  tell  me  that  it  builds  in  the  hollow  limbs 
of  trees,  making  no  other  nest  than  of  the  decayed  wood.  It  has  four 
young  ones.    The  egga  are  white,  and  without  spot." 

Mr.  Caley  also  learned  from  the  natives  that  the  nest  of  this  species, 
of  the  Ground  Parrot  (Nymphicus  pulchcllus),  of  the  Dulang  (Platy- 
cercus  Pcnnantii),  and  of  the  Coolich  (T.  concinnus),  smell  very  strong 
and  offensive  of  dung. 

T.  hcematodus,  Vig.  (71  Swainsonii,  Jardine  and  Selby).  Green  ; 
head,  middle  of  the  body,  and  bands  on  the  sides,  azure-blue;  throat, 
breast,  and  flanks,  orange-crimson.  (Sw.) 

Lorius. — The  true  Lories  are  remarkable  for  the  elongated  and  weak 
form  of  the  bill,  and  also  for  a  formation  of  the  tongue,  similar  to  that 
in  Trichoglossus.  [See,  col.  476.]  They  are  inhabitants  of  the  islands 
of  the  east,  and  are  considered  by  Mr.  Vigors  to  be  the  aberrant 
group  of  the  family.  Their  colours  are  of  the  most  l'ich  and  mellow 
description,  and  the  birds  are  highly  prized,  not  only  for  their  beauti- 
ful plumage,  but  for  their  lively,  active,  and  affectionate  disposition, 
and  their  great  docility  in  the  articulation  of  words  and  even  sentences. 
The  genus  has  the  following  characters : — Bill  elongated,  weak.  Wings 
pointed,  two  first  quills  longest.  Tail  moderate,  rounded  or  graduated; 
the  feathers  broad,  and  hardly  narrow  at  their  tips. 

L.  Domicella.  Rich  scarlet ;  upon  the  upper  part  of  the  breast  a 
yellow  collar ;  crown  of  the  head  blackish-purple  in  front,  passing  into 
violet-purple  behind  ;  upper  surface  of  the  wings  green,  violet-blue  at 
the  bend  and  margins,  as  are  the  under  wing-coverts;  thighs  externally 
azure,  greenish  at  the  base;  bill  orange-yellow.  Length  between  11 
and  12  inches. 

It,  is  a  native  of  the  Moluccas  and  other  Eastern  islands. 


Lorius  Domicella. 


The  Plyctolophmce,  or  Cockatoos,  are  natives  of  Australia  and  the 
Indian  Islands,  inhabiting  the  woods,  and  feeding  upon  seeds  and  soft 
and  stony  fruits,  which  last  their  powerful  bill  enables  them  to  break 
with  ease.  Like  others  of  their  congeners,  they  make  their  nests  in 
decayed  trees,  and  are  easily  tamed  when  taken  at  an  early  age.  They 
become  familiar  and  even  attached,  but  their  imitative  powers  seldom 
go  beyond  a  very  few  words,  added  to  their  own  cry  of  '  Cockatoo.' 

Plyctolophus,  (True  Cockatoos). — Bill  strong,  short,  very  broad ; 
culmen  much  curved ;  head  with  a  folding  crest ;  base  of  the  under 
mandible  frequently  concealed  by  feathers.  Wings  long ;  secondaries, 
tertiaries,  and  the  tail-feathers  sometimes  mucronate. 

P.  galeritus,  Crested  Cockatoo  (White).  White  ;  crest,  and  internal 
webs  of  the  lateral  tail-feathers,  yellow ;  under  wing-coverts  sul- 
phureous. 

It  is  found  in  Australia. 

Mr.  Caley's  notes  contain  the  following  observations  on  the  Crested 
Cockatoo: — "This  bird  is  called  by  the  natives  Car' away,  and  also 
Curriang.  I  have  met  with  it  in  large  flocks  at  the  conflux  uf  the 
Grose  and  Hawkesbury  rivers,  below  Mulgo'ey  on  the  former  river, 
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and  iu  the  long  meadow  near  tho  Nepean  River.  They  arc  shy,  and 
not  easily  approached.  The  flesh  of  the  young  one«  is  accounted  good 
eating.  I  have  heard  from  tho  natives  that  it  makes  its  nest  in  the 
rotten  limbs  of  trees,  of  nothing  more  than  tho  vegetable  mould 
formed  by  the  decayed  parts  of  tho  bough  ;  that  it  has  no  moro  than 
two  young  ones  at  a  time,  and  that  the  eggs  are  white  without  spots. 
The  natives  first  find  where  the  nests  aro  by  tho  bird  making  '  Co'tora' 


Crested  Cockatoo  {Plyctolophus  galcritus). 

in  an  adjoining  tree,  which  lies  in  conspicuous  heaps  on  the  ground. 
Co'tora  is  the  bark  stripped  off  the  smaller  branches,  and  cut  into 
small  pieces.  When  the  young  are  nearly  fledged,  the  old  bird  cuts  a 
quantity  of  small  branches  from  the  adjoining  tree3,  but  never 
from  that  in  which  the  nest  is  situated.  They  are  sometimes 
found  to  enter  the  hollow  limb  as  far  as  two  yards.  The  nests  are 
generally  formed  in  a  Black-Butted  Gum-Tree ;  and  also  in  Coroy'bo, 
Cajim'bbora,  and  Yarrowar'ry  tree  (species  of  Eucalyptus).  Their 
breeding-places  appear  to  be  local." 

Mr.  Vigors  divides  the  genus  into  the  following  sections  :— 

*  Crista  plicatili,  acuminata,  autrorsum  torta. 
Of  this  division  he  gives  Plyctolophus  galcritus  above  described  as 
the  example. 

**  Crista  rotuudatu,  retrorsum  incumbente. 

Of  this  section  he  gives  Plyctolophus  Eos,  Psittacus  Eos  (Kulil),  the 
Rosalbin  Cockatoo,  as  the  example. 

P.  Leadbeateri,  Vig.,  Cacatua  Leadbcateri,  Wagl.,  the  Tricolour- 
Crested  Cockatoo,  also  a  native  of  Australia,  is  the  most  splendid 
species  yet  discovered.    Nothing  appears  to  be  known  of  its  habits. 

In  the  same  family  of  Plyctolophinx  Mr.  Vigors  places  his  genus 
Calyptorhynchus,  the  chief  difference  between  which  and  Plyctolophus 
consists  in  the  greater  elevation  and  comparative  shortness  of  the 
bill. 

C.  funerus,  the  Funereal  Cockatoo.  Mr.  Caley  says,  "  Its  native  name 
is  Wy'la,  so  called  from  the  similitude  of  that  word  to  the  sound  which 
it  makes.  I  have  never  seen  them  together  in  any  numbers,  not  more 
perhaps  than  half-a-dozen  at  a  time  ;  but  I  have  met  with  them  in 
many  different  places.  Sometimes  they  come  within  half  a  mile  of 
the  centre  of  Paramatta,  where  I  have  shot  them  in  the  trees.  The 
natives  told  me  it  made  its  nest  in  Yar'ro-Trees  (a  species  of  Eucalyptus), 
using  only  the  vegetable  mould.  It  makes  no  Co'tora,  but  cuts  off  the 
small  branches  of  apple-trees  (a  species  of  Angophora).  It  has  two 
young  ones." 

Psittacus  (True  Parrots). — Mr.  Vigors  is  of  opinion  that  the  group 
of  the  Psittacida,  to  which  the  name  of  Psittacus  should  be  applied, 
may  perhaps  be  considered  to  be  that  which  comprises  the  P.  Ama- 


zonicus  of  Brisson  and  some  allied  species.  That  at  least,  he  observes, 
is  the  group  best  known  under  tho  old  scientific  term,  and  at  the  same 
timo  under  the  familiar  names  of  Parrot  in  our  language,  and  Perro- 
quot  in  tho  I'Vench,  which  cornnpond  with  it. 

These  True  Parrots  are  for  the  most  part  inhabitants  of  Tropical 
America,  and  their  prevailing  colour  is  green.  The  ash-coloured  or 
Gray  Parrot,  Psittacus  erytkacus,  Linn.,  U  a  native  of  Africa.  This 
group  excels  all  others  in  docility  and  power  of  imitation. 

Mr.  Swaiusou  divides  tho  True  Parrots  into  two  genera,  namely  : — 

1.  C hrysotis  (Amazonian  Parrots),  which  he  thus  characterises : — 
Faco  plumed.  Wings  rather  short ;  the  first  and  second  quills  gra- 
duated, and  shortor  than  the  third  and  fourth,  which  are  the  longest ; 
all  theso  have  the  inner  web  sinuated  in  the  middle ;  tertials  very  long. 
Tail  short,  longer  than  tho  wings,  broad,  with  tho  tips  rounded. 

The  species  of  theso  Green  Parrots  aro  numerous.  Among  them 
tho  Festive  Parrot  (/'.  festivus  of  authors)  and  the  Amazon's  Parrot 
(P.  Amazonicus  of  authors)  are  perhaps  the  best  known ;  tho  latter 
particularly,  which  is  often  brought  to  Europe  on  account  of  its 
superior  mimic  propensities.  The  former,  which  exceeds  the  Amazon's 
Parrot  iu  size,  inhabits  Guyana  and  the  Brazils,  the  banks  of  tho 
Maraiion,  or  river  Amazon,  particularly,  living  iu  tho  forests  upon 
seeds  and  kernels  of  fruits.  It  articulates,  with  great  clearness  and 
precision,  words,  and  even  sentences.  The  Bmaller  Amazon's  Parrot 
is  common  in  Guyana  and  Brazil,  and  more  especially  near  the  banks 
of  the  river  from  which  it  takes  its  name.  Fruits  form  its  food,  par- 
ticularly those  of  the  Ithizophora  Mangle,  or  Mangrove-Tree,  and  in  " 
its  decayed  trunks  tho  bird  deposits  its  eggs.  It  is  considered  very 
destructive  to  orange  plantations.  Iu  captivity  it  may  be  taught  to 
repeat  many  words  and  short  sentences,  which  it  iearns  with  great 
facility. 

Sloane,  in  his  account  of  the  Common  Parrot  of  Jamaica,  says  that 
it  is  less  than  those  of  the  mainland,  and  has  a  reddish-coloured  neck, 
being  every whero  olso  of  a  green  colour;  that  it  has  a  short  broad 
tail ;  speaks  very  articulately  ;  and  that  it  is  eaten  baked  in  pies, 
tasting  like  pigeons. 

2.  Psittacus. — -.Wings  lengthened,  nearly  as  long  as  the  tail.  Face 
naked.   Tail  even ;  the  feathers  rounded.    It  inhabits  the  Old  World. 

P.  erytkacus,  the  Common  Gray  Parrot,  is  generally  considered  to  be 
superior  to  all  others  in  docility  and  mimicry  :  its  imitation  of  the 
human  voice,  when  well  taught,  is  complete,  and  its  articulation  most 
clear.  Very  high  prices  have  been  given  for  clever  and  well-taught 
birds.  The  parrot  for  which  the  Roman  cardinal  gave  a  hundred  gold 
pieces  had,  it  is  said,  learned  to  repeat  with  clearness,  and  without 
hesitation,  the  whole  of  the  Apostles'  Creed,  a  wonderful  instance  of 
memory  and  imitation.  This  species  is  very  long-lived.  Le  Vaillant 
mentions  one  that  he  saw  which  had  been  domesticated  93  years:  it 
was  indeed  then  in  a  state  of  decrepitude,  and  both  sight  and  memory 
were  gone. 

Wagler's  genera,  Electus,  Pionus,  and  Psittacodis,  vary  in  some  points 
from  Psittacus  ;  the  former,  Electus  grandis  (Moluccas  and  New  Guinea), 
approaches  the  Lories. 

The  Australian  genus  Nestor,  of  the  same  author,  is  pointed  out  as 
I  forming  a  connecting  link  between  the  Parrots  and  the  Cockatoos,  and 
is  thus  characterised  : — Bill  elongated  ;  upper  mandible  compressed, 
hooked ;  the  tomia  sinuated,  but  not  distinctly  toothed ;  the  tip  pro- 
jecting, with  its  under  surface  sulcated  and  deeply  excavated  for  the 
reception  of  the  tip  of  the  under  mandible ;  under  mandible  narrow, 
compressed,  slightly  convex,  or  forming,  when  closed,  an  obtuse  angle 
with  the  upper ;  wings  rather  long,  ample;  tail  of  moderate  length, 
and  even  at  the  end ;  tips  of  the  shafts  bare,  and  slightly  projecting 
beyond  the  feathered  parts. 

N.  productus,  Long-Billed  Parrot  (Gould).  General  colour  of  the 
upper  surface  brown  ;  beak  elongated ;  head  and  back  of  the  neck 
tinged  with  gray ;  the  feathers  of  these  parts,  as  well  as  of  the  back, 
margined  with  a  deeper  tint ;  rump,  belly,  and  under  tail-coverts,  deep 
red;  cheeks,  throat,  and  chest,  yellow,  the  former  tinged  with  red; 
shoulders,  on  their  inner  surface,  yellow,  tinged  with  rufous-olive  ; 
tail-feathers  banded  at  the  base  with  orange-yellow  and  brown,  the 
inner  webs  of  the  quill-feathers  at  the  base  and  beneath  with  dusky- 
red  and  brown ;  bill  brown ;  feet  blackish-brown.  Total  length 
15  inches.    (Gould,  '  Birds  of  Australia.') 

This  species  inhabits  Norfolk  Island  and  the  most  eastern  portions 
of  New  South  Wales. 

"  Like  all  the  other  members  of  this  extensive  family,"  says  Mr. 
Gould,  "  it  bears  captivity  remarkably  well,  readily  becoming  cheerful 
and  contented  ;  at  least  such  is  the  case  with  an  individual  in  the 
possession  of  Sir  J.  P.  Millbank,  Bart. ;  and,  as  might  have  been 
reasonably  expected,  the  variation  in  the  form  of  the  mandibles, 
which  renders  these  birds  so  conspicuous,  is  accompanied  by  a  marked 
difference  in  the  nature  of  their  food,  the  powerful  bills  of  the  other 
members  of  the  family  enabling  them  to  feed  upon  hard  seeds  and 
stony  fruits,  while,  from  the  elongated  form  of  this  organ  in  the  pre- 
sent birds,  this  power  is  denied  to  them,  and  we  find  that  they  give 
a  decided  preference  to  the  leaves  of  succulent  plants  and  the  softer 
kinds  of  fruit.  Sir  J.  P.  Millbank  informed  me  that  the  bird  in  his 
possession  evinced  a  strong  partiality  to  the  leaves  of  the  common 
lettuce  and  other  soft  vegetables,  and  that  it  was  also  very  fond  of 
the  juice  of  fruits,  of  cream,  and  butter.    Its  voice  was  hoarse  and 
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inharmonioue,  frequently  resembling  the  barking  of  a  dog ;  and  in 
Yates's  '  New  Zealand '  we  are  informed  that  the  Nestor  hypopolius, 
known  there  by  the  name  of  Kaka,  is  '  capable  of  learning  to  imitate 
the  human  voice  to  a  remarkable  degree.  .  .  The  cry  of  this  bird, 
when  ringing  at  large  in  the  woods,  is  harsh  and  disagreeable  in  the 
extreme.'  Although  I  cannot  assert  it  for  a  certainty,  I  have  every 
reason  to  believe  that  both  these  birds  frequently  descend  to  the 
ground  and  grub  up  with  their  lengthened  bills  the  bulbous  and  other 
roots  which  form  a  portion  of  their  food,  particularly  as  I  have  found 
earth  still  adhering  to  the  mandibles  of  the  specimens  I  have  examined ; 
besides  which,  I  have  been  informed  by  Captain  Sturt  that  a  parrot 
inhabiting  Australia,  having  a  similar  bill,  but  belonging  to  another 
group,  is  frequently  in  the  habit  of  so  doing." 


Long.Billcd  Parrot  (Nestor  productut). 

The  genera  Psittacula  and  Agapornis  appear  to  be  the  most  diminu- 
tive of  this  extensive  and  interesting  tribe.  The  latter,  a  ready 
example  of  which  occurs  in  the  Love-Birds,  so  extensively  petted,  and 
remarkable  for  their  sexual  attachment,  was  separated  from  Psittacula 
by  Sir  W.  Jardine  and  Mr.  Selby. 

The  following  cut  will  give  some  idea  of  the  form  of  Psittacula 
(Poicephalus  of  Swainson). 


Love  Bird  (Psittacula  Tarania). 
The  student  should  carefully  consult  the  monograph  of  Kuhl,  and 
that  of  Wagler ;  and  of  illustrated  works  should  direct  his  attention 
moro  particularly  to  Le  Vaillant's  '  Perroquets,'  with  figures  after  the 
celebrated  Barraband ;  Lear's  'Parrots;'  Swainson's  'Zoological 
Illustrations,'  1st  and  2nd  series;  and  Selby's  'Parrots,'  containing 
many  beautful  figures  after  Lear,  though  on  a  small  scale,  and 
forming  the  6th  volume  of  the  '  Ornithology '  of  the  '  Naturalists' 
Library.' 

Those  who  keep  birds  belonging  to  this  group  would  do  well  to 
study  their  natural  habits,  if  they  wish  to  keep  them  in  health. 
Some,  as  we  have  seen,  live  upon  the  nectar  of  flowers,  others  on  soft 
fruits,  and  others  again  on  hard  fruits,  for  breaking  which  they  are 
gifted  with  a  powerful  vice  of  a  bill.    We  have  known  a  case  where 


the  upper  mandible  of  the  bill  of  a  parrot  of  this  last  description, 
which  had  been  kept  upon  soft  food,  grew  to  such  a  length  as  to  begin 
to  penetrate  its  throat.  To  such  a  moderate  proportion  of  hard  food, 
such  as  almonds,  and  even  harder  food,  should  be  presented.  Some 
of  the  tribe  have  bred  in  captivity ;  aud  there  is  little  doubt  that  if 
pairs  were  kept  in  good  roomy  cages,  with  a  part  of  them  so  fitted  up 
as  to  remind  them  of  their  favourite  hollow  trees,  and  furnished  with 
dry  rotten  wood  or  vegetable  earth,  the  instances  would  be  compara- 
tively frequent. 

PSITTIROSTRA,  M.  Temminck's  name  for  a  genus  of  Granivorous 
Bird?,  which  he  places  between  the  Crossbills  (Loxia)  and  the 
Bullfinches  (Pyrrhula). 

PSOLID^E,  a  tribe  of  Eehinodermata,  in  the  order  Holothuriadm. 
The  only  British  genus,  included  by  the  late  Professor  E.  Forbes  in 
this  tribe,  is  Psolus,  which  is  thus  characterised  : — Body  irregular, 
aseidiform  ;  suckers  in  five  rows,  three  only  of  which  are  developed 
and  placed  on  a  soft  foot  or  disc  ;  tentacula  ten. 

P.  phantapus  (Uololhuria  phantapus,  Linnoeus),  the  Snail  Sea- 
Cucumber,  is  an  inhabitant  of  the  British  Seas.  It  is  of  a  brown 
colour,  has  the  head  reddish-white  with  orange  spots  and  orange  ten- 
tacula, the  body  covered  with  pectinated  scales,  or  ruga).  It  adheres 
to  substances  with  great  firmness  by  means  of  its  ventral  disc.  "  So 
powerfully  docs  it  adhere,"  says  Professor  E.  Forbes,  "that  I  have 
known  the  head  of  the  animal  carried  away  by  the  dredge  when  it 
brought  up  entire  every  other  fixed  animal  which  it  came  in  contact 
with."  It  is  found  in  European  seas,  and  the  genus  ranges  to  the 
Indian  seas.  Professor  Forbes  says,  "The  Psolus  tcmaria  of  Jiiger 
and  Lesson,  should  form  the  type  of  another  genus,  distinguished  by 
its  twenty  tentacula.  The  genus  Ouvieria  of  Peron  should  be  united 
with  Psolus." 

(Forbes,  History  of  British  Star- Fishes.) 

PSOLINUS.  [Pentac™.] 

PSOPHIA,  a  genus  of  Birds.  The  P.  crepitans,  is  called  the  Agami. 
[Aqami.] 

PSOPHOCARPUS.  [Dolichos.] 

PSORA'LEA  (so  called  from  the  Greek  i/wpaAeos,  '  warted,'  on 
account  of  most  of  the  species  being  covered  with  little  tubercles),  a 
genus  of  Papilionaceous  Plants  belongiug  to  the  natural  family  of 
Leguminosm,  characterised  by  the  tube  of  the  permanent  calyx  being 
sprinkled  with  callous  points.  Sepals  5,  united  to  the  middle ; 
stamens  10,  usually  diadelphous.  Legume  indehiscent,  1-seeded,  some- 
times ending  in  a  beak.  Leaves  of  various  forms.  Flowers  blue, 
white,  or  purple.  The  species,  about  CO  in  number,  and  natives  of 
different  parts  of  the  world,  are  cither  herbaceous  plants  or  low 
shrubs,  some  of  them  ornamental,  and  all  of  them  easy  of  culture. 
They  may  be  propagated  either  by  cuttings  or  seeds,  which  they 
produce  abundantly. 

P.  esculenta,  the  Bread-Root  of  North  America,  is  cultivated  along 
the  banks  of  the  Missouri  and  in  other  parts  of  that  country.  The 
roots,  which  abound  in  farinaceous  matter,  are,  like  the  tubers  of  the 
potato,  employed  as  food,  especially  during  the  winter  months.  In 
this  climate  it  will  grow  in  the  open  air,  but  requires  the  protection 
of  a  frame  to  produce  abundant  crops  of  roots.  P.  corylifolia  is 
diffused  over  every  part  of  India,  especially  in  the  vicinity  of  villages, 
during  the  rainy  and  cold  seasons.  It  is  employed  as  a  stomachic  and 
deobstruent.  Other  species  are  also  used  medicinally.  P.  glaiululosa 
is  called  in  Chili,  Coulen,  Culen,  or  Cullen.  Some  of  the  native  tribes 
make  a  very  intoxicating  kind  of  beer  from  a  variety  called  Yellow 
Cullen. 

PSYCHOMYIA.  TN'kuroptera.] 

PSYCHO'TRIA,  a'genus  of  Plants  belonging  to  the  natural  order 
Cinchonacece.  It  is  characterised  by  having  a  calyx  5-parted,  some- 
what entire  ;  corolla  regular,  funnel-shaped,  5  (rarely  4)  cleft ;  stamens 
5,  rarely  4,  exserted  or  included  within  the  throat  of  the  corolla. 
Stigma  bifid.  Berry  drupaceous,  crowned  with  the  limb  of  the  calyx, 
usually  marked  with  10  ribs,  and  containing  two  nuts.  Nuts  ribbed; 
single  seeded.  Trees  or  shrubs ;  rarely  herbaceous  plants.  Some  of 
the  species  are  ornamental  in  foliage,  and  one,  P.  parasitica,  as 
its  name  indicates,  is  found  growing  on  trees  in  the  West  India 
Islands. 

Several  of  the  species  are  supposed  to  possess  considerable  medici- 
nal properties.  P.  emetica  is  a  small  under-shrub,  a  native  of  New 
Granada  on  the  banks  of  the  Magdalena,  and  probably  of  other  parts 
of  South  America  ;  the  Cephcelis  emetica  of  some  other  authors.  The 
stem  is  erect,  simple,  hairy,  and  tomentose ;  leaves  oblong-acuminate, 
narrow  at  the  base,  membranous,  ciliate,  rather  hairy  on  the  under 
surface ;  stipules  very  short,  ovate-acuminate ;  peduncles  few-flowered, 
axillary,  sub-racemose.  This  species  has  long  been  celebrated  as 
yielding  the  black  or  Peruvian  or  striated  ipecacuanha,  which,  analyse  1 
by  Pelletier  gave  of  emetine  6,  fatty  matter  2,  and  of  starch  and 
ligneous  matter  (the  latter  bearing  but  a  small  proportion)  92.  P. 
herbacca  is  an  Indian  species  used  for  the  same  purposes.  The  roots 
of  P.  sulphurea  and  of  P  tinctoria  are  employed  in  dyeing. 

PSYLLA  (Geoffroy),  a  genus  of  Insects  belonging  to  the  family 
Aphidce,  which,  according  to  Latreille,  forms  the  second  family  of  the 
Homopterous  Hemiptera. 

The  Psyllce  are  minute  insects,  allied  to  those  commonly  called 
Plant-Lice,  and  live  upon  trees  and  plants,  from  which  they  derive 


PSYLLASTOMATINA. 


their  nutriment  by  Biiction,  and  in  ho  doing  they  often  produce 
excrescences  somewhat  resembling  gall-nuts,  particularly  on  their 
leaves  and  buds.  They  have  two  joints  to  the  tarsi;  the  antenna:  arc 
composed  of  ten  or  eleven  joints,  tho  hist  of  which  have  two  bristles  ; 
both  sexes  havo  wings,  and  they  possess  tho  faculty  of  leaping.  Their 
larva)  usually  have  a  very  Hat  body,  broad  head,  and  the  abdomen 
rounded  behind;  the  legs  are  terminated  by  a  little  membranous 
vesicle  accompanied  beneath  with  two  hooks.  Four  wide  and  flat 
pieces,  which  are  tho  sheaths  of  tho  wings,  distinguish  tho  pupa  state ; 
several  of  the  species  in  this  stage,  as  well  as  in  the  larva  state,  are 
coverod  with  a  white  substance  resembling  cotton.  The  species  aro 
very  numerous,  and  are  often  named  after  the  plants  which  they 
infest.  Mr.  Stephens  records  2U  species  as  natives  of  this  country. 
I'SYLLASTOMATINA.  [Cheiroptera.] 

PSY'LLIUM,  a  name  of  a  Plant  which  occurs  in  Dioscorides,  &c, 
supposed  to  be  so  named  from  Psyllus  (VvWos). 
J  'SY'THIRUS.  [Psitiiyrus.] 

PTA'llMICA,  a  genus  of  Plants  belonging  to  tho  natural  order 
Atteracece.  It  has  a  cainpanulato  involucre  with  the  scales  brown  and 
scarious  at  the  edge.  The  receptacle  is  flat  or  scarcely  convex,  broad, 
and  paleaceous.  The  ligulro  from  5  to  20,  flat,  expanded,  much 
longor  than  the  involucre.  The  achoonia  aro  bald,  obcompressed,  tho 
outer  often  somewhat  winged  at  the  edge. 

]'.  vulgaris  has  a  widely  creeping  root,  very  difficult  to  extirpate 
when  the  soil  is  moist.  Upright  stems  about  two  feet  high,  angular, 
smooth,  hollow,  leafy,  with  small  axillary  rudiments  of  branches 
corymbose  at  tho  top.  The  leaves  aro  sessile,  linear,  or  slightly 
lanceolate  acute,  very  minutely  serrated  with  bristly  teeth  ;  smooth 
on  both  sides,  and  of  a  dark  green.  The  flowers  are  milk-white,  larger 
than  most  others  of  the  same  genus.  The  whole  plant  is  pungent,  aud 
provokes  a  flow  of  saliva.  Its  dried  leaves  produce  sneezing,  but  this 
is  thought  to  be  owing  to  their  little  sharp  marginal  teeth  :  the  root 
is  aromatic.  The  heads  of  P.  nana,  P.  atrata,  and  P.  moschata  are 
used  in  the  Swiss  Alps  as  a  substitute  for  tea.  P.  moschata  is  the  basis 
of  the  aromatic  liqueur  called  Esprit  d'lva. 

(Liudley,  Vegetable  Kingdom  ;  Lindley,  Flora  Medica.) 

PTARMIGAN.  [TETRAOtuDiE.] 

PTERACLIS.  [Corypii.ena.] 
I  PTERI'CHTHYS,  a  singular  genus  of  Fossil  Ganoid  Fishes,  from 
the  Old  Red-Sandstone  of  Scotland  and  Orkney.    (Agassiz.)  [Fish.] 

PTERI'NEA,  a  fossil  genus  of  Conchifera,  allied  to  Avieula,  and 
hitherto  confiued  to  the  Palaeozoic,  and  ohiefly  found  in  the  Devonian 
Strata.  (Goldfuss.) 

PTERIS  (from  irrcpov,  a  wing),  a  genus  of  Plants  belonging  to  the 
natural  order^Filices.  The  thecae  arise  from  the  points  of  veins  placed 
on  a  nerve-like  receptacle  running  along  the  edge  of  the  leaf,  forming 
an  uninterrupted  marginal  sorus ;  the  involucres  are  continuous  with 
the  edge  of  the  leaf,  scarious,  and  opening  inwards. 

P.  aquilina,  Common  Fern,  Bracken,  or  Brakes,  is  the  most  abundant 
of  our  British  species.  It  has  a  long  tapering  rhizoma,  creeping,  exter- 
nally black.  The  leaves  are  erect,  from  one  to  six  feet  high,  repeatedly 
compound  with  horizontally  spreading  divisions,  whose  ribs  are  smooth ; 
the  primary  leaves  are  nearly  opposite,  the  lower  ones  more  alternate, 
pinuatifid  segments  oblong,  obtuse.  They  are  all  of  a  light  bright 
green  colour,  slightly  brown  at  the  edge,  which  is  revolute  and  crisped, 
or  wavy,  sheltering  the  dense  linear  masses  of  tawny  theca;.  The 
main  stalks  are  angular  aud  sharp-edged,  wounding  the  hands  severely 
if  plucked  incautiously.  When  cut  across,  the  rhizoma  has  a  branched 
appearance  resembling  a  spread  eagle,  whence  the  Latin  name.  There 
is  scarcely  any  woo  l,  heath,  or  forest  in  the  United  Kingdom  where 
this  plaut  does  not  make  its  appearance.  It  is  said  to  be  indicative  of 
poor  soil,  but  it  is  more  probable  that  its  absence  from  cultivated 
ground  is  to  be  attributed  to  the  effects  of  the  hoe  and  the  plough, 
rather  than  to  the  quality  of  the  soil.  The  geographical  range  of  this 
species  is  very  extensive;  it  is  included  in  every  European  list,  aud  is 
found  also  in  Asia  and  Africa.  It  is  used  in  many  parts  of  England 
and  Scotland  for  manure,  and  in  the  Western  Isles  the  poor  people 
gain  considerable  profit  by  collecting  tho  leaves,  and  selliug  the  ashes 
to  soap  and  glass  makers,  on  account  of  the  large  quantities  of  alkali 
contained  in  them.  As  a  litter  for  horses,  brakes  or  fern  is  in  great 
request  in  Wales,  Scotland,  and  Ireland,  and  when  chopped  up  with 
hay  they  are  sometimes  fed  upon  it.  In  Inverness-shire  the  poorer 
classes  thatch  the  tops  of  their  houses  with  the  leaves,  and  they  form 
a  very  durable  covering.  Pigs  are  fed  upon  the  roots  boiled  down 
into  a  mucilaginous  mass.  This  species  is  the  Filix  fcemina  of  our 
older  authors.  It  is  likewise  the  QriKuwrepis  of  Theophrastus,  '  Hist. 
PI.'  9.  18,  and  of  Dioscorides,  4.  184.  The  ancients  are  said  to  have 
used  both  the  rhizomas  aud  fronds  of  this  fern  in  decoctions  and  diet- 
drinks,  in  chronic  disorders  of  all  kinds  arising  from  obstruction  of  the 
viscera  and  spleen.  Some  modern  authors  give  it  a  high  character 
for  tho  same  purposes,  but  it  is  now  seldom  used  by  medical  practi- 
tioners. In  Haller's  time  its  reputation  was  very  extensive  as  a 
destroyer  of  worms,  aud  a  bed  of  the  green  fronds  was  esteemed  a 
sovereign  remedy  for  rickets  in  children.  The  rhizoma  is  so 
astringent  that  in  some  places  it  is  used  for  tanning  aud  dressing  red 
aud  chamois  leather.  It  has  been  employed  as  a  substitute  for  hops, 
and  in  the  Canaries  a  miserable  sort  of  bread  is  made  by  griuding  the 
root  with  barley. 


PTEKODACTYLE.  «W 


(Newman,  British  Ferns;  Babington,  Manual  of  British  Botany; 
Lindley,  Flora  Aluliea.) 

PTEROCARFUS  (from  -ntipov,  a  wing,  and  idpiroi,  a  fruit,  in  refer- 
ence to  tho  pods  being  gilded  with  a  broad  wing),  a  genm  of  PlanU 
belonging  to  tho  natural  order  Lcgaiuiiinsir.  It  has  a  o-cleft  calyx,  a 
corolla  with  5  petals,  disposed  into  a  papilionaceous  form  ;  10  mona- 
dolphouH  or  diadelphous  stamens,  an  irregular  indehiscent  legume, 
somewhat  orbicular,  surrounded  by  a  wing,  woody,  and  often  rugose, 
in  tho  middle  1-3-celled.  Tho  leaves  aro  um  qually  pinnated.  Tho 
racemes  axillary,  or  forming  terminal  panicle-'.  Tho  species  are 
unarmed  trees  or  shrubs. 

P.  Draco,  Dragon's- Blood  Pterocarpus,  is  a  treo  nearly  30  feet  high, 
with  alternate  shining  leaflets,  about  5  on  each  side,  and  an  odd  one, 
rather  obtuse,  entire,  veined,  smooth,  palo  green  below;  the  legumes 
nearly  smooth.  Tho  wood  of  this  tree  is  white  and  heavy,  tho  bark 
thick  and  of  a  rusty  gray  colour.  When  first  cut  it  presents  no  marks 
of  redness,  but  in  a  little  time  red  drops  of  juice  begin  to  collect  and 
exude  from  the  wood.  If  left  in  the  sun  for  about  ten  minutes  they 
become  hard  and  clear,  and  aro  collected  under  the  name  of  Sanguis 
Draconis,  or  Dragon's-Blood.  This  resin  formerly  constituted  an  ex- 
tensive article  of  commerce  from  Carthagena,  but  from  its  diminished 
consumption  its  collection  has  ceased,  aud  all  the  dragon's-blood 
obtained  now  iu  the  market  is  the  produce  of  Calamus  Draco. 

P.  Marsujiium  is  a  tree  with  a  very  high  trunk,  scarcely  ever  found 
straight.  The  bark  has  a  brown  outer  coat  which  is  thin  and  spongy, 
and  falls  off  ill  flakes,  disclosing  the  inner  bark,  which  is  fibrous,  red, 
and  astringent.  The  branches  are  numerous,  horizontal,  and  spreading. 
The  leaves  sub-bifarious,  alternate,  pinnate,  with  an  odd  one,  8  or  9 
inches  long.  The  panicles  are  terminal  and  very  large,  ramifications 
bifarious.  The  flowers  are  very  numerous,  white,  and  with  a  small 
spot  of  yellow  in  the  centre.  The  bracts  small,  caducous,  solitary 
below  each  division  and  sub-division  of  the  panicle.  The  seed  is 
solitary  and  kidney-shaped.  This  tree  is  thought  by  Roxburgh  to  be  tho 
one  yielding  Gum  Kino,  a  well  known  astringent, — the  juice  hardening 
into  a  dark  red  aud  very  brittle  gum-resin,  which,  on  being  powdered, 
changes  to  a  light  brown,  not  unlike  Peruvian  bark.  Its  taste  is  strong, 
but  simply  astringent.  The  real  kino-tree  however  appears  to  be  the 
next  species. 

P.  dalbergioidcs  is  a  native  of  the  Andaman  Islands,  where  it  grows 
to  an  immense  size,  aud  forms  a  valuable  timber-tree,  of  which  the 
wood  is  known  as  Andaman  red  wood,  from  its  resemblance  to  maho- 
gany ;  but  it  is  redder,  heavier,  and  coarser  grained,  though  that  of 
the  root  is  finer  than  that  of  the  stem.  It  was  introduced  by  Col. 
Kyd  into  the  Calcutta  botanic  garden  in  1791,  whence  it  has  been  spread 
into  the  country. 

P.  erinaceus  is  a  tree  40  or  50  feet  in  height.  It  has  unequally 
pinnate  leaves,  smooth  above,  downy  beneath;  from  11  to  15  leaflets, 
alternate,  distant,  on  short  stalks,  ovate,  oblong,  obtuse,  or  emargiuate, 
wiry  at  the  edge ;  lanceolate  stipules,  solitary  or  clustered  racemes, 
downy  from  the  old  wood  below,  the  young  branches  much  shorter 
than  the  leaves.  The  flowers  are  yellow,  the  legumes  stipulate,  com- 
pressed, membranous,  velvety,  serrated,  and  undulated,  prickly  on  the 
centre.  When  the  branches  are  wounded,  a  clear  bright  gum  exudes 
from  them,  which  is  the  gum  kino  of  commerce,  and  is  mentioned 
as  such  by  Mr.  Mungo  Park.  It  is  a  very  powerful  remedy  in  obstinate 
chronic  diarrhoeas  and  dysenteries,  and  in  all  diseases  arising  from  laxity 
of  tissue.  Externally  it  is  applied  as  a  styptic  to  check  hremorrhages 
from  wounds  aud  ulcers,  and  to  diminish  discharges. 

P.  santalinus  is  a  lofty  tree  having  alternate  stalked  ternate  leaves, 
petiolate  alternate  leaflets,  smooth  above,  hoary  beneath.  The  racemes 
are  axillary,  simple,  or  branched,  and  erect.  The  legume  roundish, 
stalked,  falcate  upwards,  compressed,  smooth,  keeled  on  the  lower 
edge,  the  keel  being  membranous  and  undulated.  From  this  tree  is 
obtained  the  Red  Sandal-Wood,  a  timber  chiefly  used  by  dyers  aud 
colour  manufacturers  of  the  present  day,  but  which  is  also  used  to 
colour  several  officinal  preparations,  such  as  cjmpound  tincture  of 
lavender.  Its  colouring  matter  forms  beautiful  coloured  precipitates 
with  many  metallic  solutions. 

P.  flavus  is  the  Yellow  Sandal-Tree,  and  is  used  for  dyeing  yellow. 
Its  bark  is  very  bitter. 

(Lindley,  Flora  Medica  ;  Burnett,  Outlines  of  Botany.) 

PTERO'CERAS.  [Strombid-e.] 

PTE'ROCLES.  [TETRAOMD5E.] 

PTEROCYANEA  [Ducks.] 

PTEKODACTYLE  (Pterodactyl us  ofCuvier;  Ornithoccphahu  of 
Sommeriug),  a  genus  of  fossil  Saurians,  whose  type  is  entirely  extinct 
To  Collini,  the  director  of  the  elector-palatiue  at  Mannheim,  we  are 
indebted  for  the  first  introduction  of  this  Heteroclite.  He  described 
the  skeleton  of  the  long-billed  species  from  a  specimen,  found  at 
Aichstiidt  near  Soleuhofen,  in  that  museum,  and  figured  it  in  the 
1  Memoirs  of  the  Palatine  Acudemy'  (Part.  Phys.,  v.  58,  et  seq.). 

Collini  had  well  made  out  the  head,  the  neck,  the  retrograde  direc- 
tion of  the  trunk,  the  small  tail,  the  left  leg,  and  the  two  arms ;  but 
beyond  this  he  seems  to  have  been  at  a  loss.  He  came  to  the  con- 
clusion that  the  animal  was  neither  a  bird  nor  a  bat ;  inquired 
whether  it  might  not  be  some  amphibian;  and  finished  by  express- 
ing his  opinion  that  the  type  must  be  sought  among  the  marine 
Vertcbrata. 
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Blumenbach  took  a  widely  different  view  of  the  subject,  and  referred 
this  extraordinary  form  to  the  Palmipede  or  Web-Footed  Birds. 

Professor  Hermann  of  Strasburg,  who  drew  upon  his  imagination 
for  a  restoration  of  the  animal,  and  clothed  it  in  a  hairy  skin,  con- 
sidered it  to  bo  a  Mammal,  and  assigned  to  it  a  situation  between 
the  rnammiferous  class  and  birds,  still  more  intermediato  than  that 
occupied  by  the  bats. 


At  the  same  time  these  flying  reptiles — a  denomination  almost  contra- 
dictory— have  a  long  neck,  the  bill  of  a  bird,  everything  in  short  that 

could  conduce  to  give  them  a  strange  aspect.    ('  Oss.  Foss.') 

About  20  species  of  the  genus  Ptcrodactylus  have  been  described. 
The  following  are  some  of  those  best  known  : — 

1.  P.  longirostvis,  Cuv.  (Ornithocephalus  longirostvis,  Somm. ;  P.  cro- 


Flcrodactylus  longirostris. 


Sornmering  also  arranged  the  form  among  the  mammals,  in  the 
neighbourhood  of  the  bats,  not  without  an  elaborate  detail  of  the 
reasons  which  had  conducted  him  to  that  conclusion. 

It  was  reserved  for  the  penetrating  eye  and  acute  but  patient  inves- 
tigation of  Cuvier  effectually  to  destroy  these  theories,  supported 
though  they  were  by  weighty  authorities  :  the  satisfactory  reasoning 
by  which  he  disposes  of  them  one  after  the  other,  and  proves  con- 
clusively from  the  organisation  of  the  animal  that  it  was  a  Saurian  (in 
which  opinion  he  was  supported  by  Okeu),  will  be  found  at  large  in 
the  fifth  volume  of  the  last  edition  of  his  '  Ossemens  Fossiles.'  Our 
limits  will  not  permit  us  to  detail  the  links  of  the  harmonious  chain 
of  his  proofs;  and  we  must  here  content  ourselves  with  observing 
that  the  form  of  the  os  quadratum  appears  to  have  been  the  principal 
key  by  which  the  great  French  naturalist  solved  this  intricate  zoological 
puzzle,  and  detected  its  Saurian  character.  "  Behold,"  says  he,  after 
having  built,  as  it  were,  the  animal  before  our  eyes,  "  an  animal  which, 
in  its  osteology,  from  its  teeth  to  the  end  of  its  claws,  offers  all  the 
characters  of  the  Saurians ;  nor  can  we  doubt  that  those  characters 
existed  in  its  integuments  and  soft  parts — in  its  scales,  its  circulation, 
its  generative  organs.  But  it  was  at  the  same  time  an  animal  provided 
with  the  means  of  flight — which,  when  stationary,  could  not  have 
made  much  use  of  its  anterior  extremities,  even  if  it  did  not  keep 
them  always  folded  as  birds  keep  their  wings,  which  nevertheless 
might  use  its  small  anterior  fingers  to  suspend  itself  from  the  branches 
of  trees,  but  when  at  rest  must  have  been  ordinarily  on  its  hind  feet, 
like  the  birds  again  ;  and,  also  like  them,  must  have  carried  its  neck 
suberect  and  curved  backwards,  so  that  its  enormous  head  should  not 
interrupt  its  equilibrium." 

Well  may  Cuvier  remark,  that  of  all  the  beings  whose  ancient  exist- 
ence is  revealed  to  us  in  his  great  work  above  alluded  to,  these 
Pterodactyles  are  the  most  extraordinary ;  and  that  if  we  could  see 
them  alive,  they  would  be  the  most  at  variance  with  living  forms. 
Their  flight  was  not  performed  by  means  of  ribs  as  in  the  dragons 
[Draconina]  ;  nor  by  means  of  a  wing  without  distinct  fingers,  like 
that  of  a  bird  ;  nor  by  a  wing  leaving  the  thumb  alone  at  liberty,  as 
in  the  bats ;  but  by  a  wing  sustained  principally  on  one  very  elongated 
finger,  whilst  the  rest  preserved  their  ordinary  brevity  and  their  claws. 


codilocephaloides,  Ritgen).  About  the  size  of  a  woodcock.  It  is  fcund 
in  Solenhofen. 

2.  P.  breviroslris,  Cuv.  (0.  Irevirostris,  Somm. ;  P.  neltecephaloides 
Ritgen).    Found  in  Solenhofen. 


Pterodaclylas  brevirostris. 


3.  P.  crassirostris,  Goldf.    Found  in  Solenhofen. 

4.  P.  medius,  Miinster.  Solenhofen. 

5.  P.  Miinsteri,  Goldf.  Solenhofen. 

6.  P.  macronyx,  Buckland  (0.  Banthensis,  Theodori).  Size  about 
that  of  a  raven ;  wings,  when  expanded,  about  four  feet  from  tip  to  tip. 
Found  at  Lyme  Regis  (Buckland) ;  Banz,  Germany  (H.  Von  Meyer). 

7.  P.  grandis,  Cuv.  (0.  giganteus,  Somm.).  About  four  times  as 
large  as  P.  longirostris.    Found  at  Solenhofen  (?). 

8.  P.  Bv.cklandii,  Goldf.  Stonesfield. 
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Dr.  Buckland  remarks  that  in  P.  macroivyx  (Lias  at  Lyme  Regis) 
there  is  an  unusual  provision  for  giving  support  and  movement  to  a 
largo  head  at  the  extremity  of  a  long  neck,  l>y  tho  occurreneo  of  bony 


modern  Lizard*,  whoso  necks  are  short,  and  require  no  such  aid  to 
support  tho  head.  In  tho  compensation  which  these  tendons  afforded 
for  tho  weakness  alining  from  the  elongation  of  the  neck,  iJr.  Jiuckland 


Ftcrodactyhis  crasiirostrix.  (Goldfuss.) 


tendons  running  parallel  to  the  cervical  vertebra,  like  the  tendons 
that  pass  along  the  back  of  the  Tigmy  Musk  yMoschus  pigments),  and 
of  many  birds.    Thia  provision,  he  observes,  does  not  occur  in  any 


ricrodactylus  crassit  osli  is,  restored.  (Goldfuss.) 

sees  an  example  of  the  same  mechanism  in  an  extinct  order  of  the 
most  ancient  reptiles,  which  is  still  applied  to  strengthen  other  parte  t  f 
the  vertebral  column  in  a  few  existing  species  of  Mammalia  and  birds. 
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The  same  author  points  out  that  the  three  first  fingers  of  the 
Pterodactylo  agree  in  structure  with  those  of  the  fore  foot  of  living 
Lizards ;  but  as  the  hand  of  the  fossil  reptile  was  to  be  converted 
into  an  organ  of  fliglit,  the  joints  of  the  fourth  or  fifth  finger  were 
lengthened  to  become  expausors  of  a  membranous  wing.  Thus,  in 
P.  longirostvis,  he  observes,  the  fourth  finger  is  stated  by  Cuvier  to 
have  four  elongated  joints,  and  the  fifth  or  ungueal  joint  to  be 
omitted,  as  its  presence  is  unneccessary.  In  the  P.  crassirostris, 
according  to  Goldfuss,  this  claw  is  present  upon  the  fourth  finger, 
which  thus  has  five  bones,  and  the  fifth  fiuger  is  elongated  to  carry 
the  wing.  Throughout  all  these  arrangements  iu  the  fore  foot  the 
normal  numbers  of  the  type  of  Lizards  are  maintained.  "  If,"  con- 
tinues Dr.  Buckland,  "as  appears  from  the  specimen  engraved  by 
Goldfuss  of  P.  crassirostris,  the  fifth  finger  was  elongated  to  expand 
the  wing,  wo  should  infer,  from  the  normal  number  of  joints  iu  the 
fifth  finger  of  Lizards  being  only  three,  that  this  wing-finger  had  but 
three  joints.  Iu  the  fossil  itself  the  two  first  joints  only  are  pre- 
served, so  that  his  conjectural  addition  of  a  fourth  joint  to  the  fifth 
finger  in  the  restored  figure,  seems  inconsistent  with  the  analogies 
that  pervade  the  structure  of  this  and  of  every  other  species  of 
Pterodactyle,  as  described  by  Cuvicr.  According  to  Goldfuss,  this 
ppecies  had  one  more  toe  thau  Cuvier  assigns  to  the  other  species;  in 
this  respect  it  is  so  far  from  violating  the  analogies  wo  are  considering, 
that  it  adds  another  approximation  to  the  character  of  the  living 
Lizards."  After  referring  to  the  difference  manifested  in  P.  crassi- 
rostris from  the  other  Pterodactyles,  in  having  the  fifth  instead  of  the 
fourth  finger  elongated,  as  above  noticed,  for  the  purpose  of  expanding 
the  wing,  Dr.  Buckland  states  that  it  is  however  probable  that  the 
fifth  toe  had  only  three  joints,  for  the  same  reasons  that  are  assigned 
respecting  the  number  of  joints  in  the  fifth  fiuger ;  and  ho  observes 
that  in  P.  longirostris,  Cuvier  considers  the  small  bone  in  the  foot  to 
be  a  rudimentary  form  of  a  fifth  toe. 

The  Pterodactyles  have  been  found  in  the  lithographic  limestone  of 
the  Jura  formation  at  Aichstiidt  and  Solenhofeu,  which  abounds  with 
remains  of  Fish,  and  of  Brachyurous  and  Macrurous  Crustaceans, 
and  where  Xiphosuri  (Liniulus)  not  unfrequently  occur.  The  fish 
examined  by  Cuvier  belonged,  partially  at  least,  to  marine  genera, 
lie  distinguished,  for  example,  a  well-characterised  species  of  anchovy, 
probably  Clupea  spraltiformis  (Blaiuv.).  Libellulm  and  other  insects 
have  also  been  found  iu  this  Solenhofen  slate.  The  other  localities 
are  Lyme  Regis  (Lias),  Bantz,  and  Stonesfield  (Ooolite). 

Cuvier,  speaking  of  the  Solenhofen  district,  observes  that  there  is 
no  doubt  that  at  the  time  of  the  deposit  of  the  lithographic  slate, 
there  lived  in  that  canton  crocodiles,  Limuli,  and  other  beings  whose 
geographical  distribution  is  now  confined  to  the  torrid  zone,  together 
with  these  flying  Saurians,  which  flitted  about  by  means  of  the  meir- 
brane  sustained  by  a  single  finger,  suspended  themselves  and  perhaps 
crept  by  the  aid  of  the  other  three  fingers,  stood  upon  their  hind  legs 
only,  and  had  their  enormous  gape  armed  with  small  pointed  teeth,  fit 
only  for  seizing  insects  and  small  animals. 

Dr.  Buckland  thinks  it  probable  that  the  Pterodactyle  had  the 
power  of  swimming  so  common  in  reptiles,  and  now  possessed  by  the 
Vampire  Bat  of  the  island  of  Bouin.  ('  Bridgewater  Treatise.') 
"  Thus,"  says  the  Professor,  "  like  Milton's  fiend,  all  qualified  for  all 
services  and  all  elements,  the  creature  was  a  fit  companion  for  the 
kindred  reptiles  that  swarmed  in  the  seas  or  crawled  on  the  shores  of 
a  turbulent  planet : — 

"  '  The  Fiend 

O'er  bog,  or  steep,  through  strait,  rough,  druse,  or  rare, 
With  head,  hands,  wings,  or  feet,  pursues  his  way, 
And  swims,  or  sinks,  or  wades,  or  creeps,  or  flies.' 

With  flocks  of  such-like  creatures  flying  in  the  air,  and  shoals  of  no 
less  monstrous  Ichth yosauri  and  Plcsiosauri  swarming  in  the  ocean,  and 
gigantic  crocodiles  and  tortoises  crawling  on  the  shores  of  the  primeval 
lakes  and  rivers — air,  sea,  and  laud,  must  have  been  strangely  tenanted 
in  these  early  periods  of  our  infant  world."  ('  Geol.  Trans.,'  new 
series,  iii.,  part  1.) 

In  the  '  Bridgewater  Treatise,'  we  find  the  size  and  form  of  the  foot, 
and  also  of  the  leg  and  thigh,  adduced  as  showing  that  the  Ptero- 
dactyles had  the  power  of  standing  firmly  on  the  ground,  where,  with 
their  wings  folded,  they  possibly  moved  after  the  manner  of  birds ; 
and  an  opinion  that  they  could  also  perch  on  trees,  and  climb  on 
rocks  and  cliffs,  with  their  hind  and  fore  feet  conjointly,  like  bats  and 
lizards. 

Cuvier,  as  we  have  seen,  conjectured  that  the  food  of  these  flying 
Saurians  consisted  of  insects  and  other  small  animals,  and  he  thought 
that,  from  the  magnitude  of  their  eyes,  they  may  have  been  also 
noctivagous.  Dr.  Buckland  refers  to  the  presence  of  large  fossil 
Libcllulce,  or  Dragon- Flies,  together  with  mauy  other  insects,  in  the 
same  quarries  with  the  Solenhofen  Pterodactyles,  and  to  the  occur- 
rence of  the  wings  of  Coleopterous  Insects,  mingled  with  the  bones  of 
those  Saurians  in  the  oolitic  slate  at  Stonesfield,  as  proof  that  large 
insects  existed  at  the  same  time  with  them,  and  that  they  may  have 
contributed  to  their  supply  of  food.  He  adds  however  that  the  head 
and  teeth  of  two  species  of  Pterodactyle  are  so  much  greater  and 
stronger  than  is  necessary  for  the  capture  of  insects,  that  the  larger 
species  of  them  may  possibly  have  fed  on  fishes,  darting  upon  the 
latter  from  the  air,  after  the  manner  of  Sea-Swallows,  or  Terns,  aud 


Solan  Geese.  The  enormous  size  and  strength  of  P.  crassirostris,  he 
observes,  would  not  only  have  enabled  it  to  catch  fish,  but  also  to  kill 
aud  devour  the  few  small  Marsupial  Mammalia  which  then  existed 
upon  the  land. 

A  new  species  has  lately  been  discovered  by  Mr.  Bowerbank  in  the 
Kentish  Chalk,  which  seems  to  have  been  more  colossal  than  any 
hitherto  described.  Some  portions  of  the  upper  maxilla  prove  the 
total  length  of  the  head  to  have  been  upwards  of  16  inches;  and  the 
bones  of  the  upper  extremity  indicate  a  width  of  from  16  to  18  feet 
from  the  extreme  point  of  one  wing  to  the  other. 

PTERODONTA,  a  genus  of  gasteropodous  mollusca. 

PTEROGLOSSUS.  [Rampuastid^:.] 

PTERO  LABIUM,  a  small  genus  of  Plants  belonging  to  the  natural 
order  Legaminosce,  so  named  from  its  pod  ending  in  a  membranous 
wing.  The  genus  was  first  mentioned  by  Mr.  Brown,  in  the  appendix 
to  Salt's  '  Travels  in  Abyssinia,'  aud  from  a  species,  P.  Kantuffa, 
which  is  also  named  by  Bruce,  and  described  by  him  as  being  ordered 
to  be  cut  away  from  the  roads  when  the  king  was  going  to  travel, 
The  genus  is  found  iu  India  as  well  as  in  Africa,  and  even  the  Kantuffa 
occurs  there,  as  it  is  the  Ca:salpima  laccrans  of  Roxburgh,  but 
referred  to  Mimosa  by  De  Candolle,  and  called  M.  Kantuffa;  having 
been  ascertained  to  be  identical  with  the  Indian  plant,  and  belonging 
to  this  genus,  it  has  been  called  P.  lacerans.  The  genus  contains 
only  a  few  species  of  trees  and  climbing  shrubs  covered  with  strong 
sharp  hooked  prickles. 

PTE'ROMYS.  [SciuiUDiE.] 

PTEROPHY'LLUM,  a  genus  of  Fossil  Cycadeous  Plants  from  the 
Oolite  of  Yorkshire  and  beds  of  the  same  age  in  Scania.  (Brongniart.) 
PTEROPLEURA.  [Geckotid<] 

PTEROPODA,  a  class  of  Mollusca  placed  between  the  Gasteropoda 
and  Brachiopoda  by  some  writers,  and  by  others  next  the  Ccpihalopoda. 
The  number  of  species  is  not  largo.  They  pass  their  entire  life  in 
the  open  sea  away  from  shelter,  except  that  which  is  afforded  by  the 
gulf-weed.  In  appearance  and  habits  they  resemble  the  fry  of  the 
other  forms  of  Mollusca.  They  are  supplied  with  a  pair  of  flippers 
or  wings  (hence  their  name),  by  means  of  which  they  pass  rapidly 
through  the  water.  They  swarm  in  tropical  and  arctic  seas,  and  are 
sometimes  so  numerous  as  to  colour  the  ocean  for  leagues.  They  are 
the  principal  food  in  high  latitudes  of  the  species  of  whale  aud  of 
sea-birds.  They  are  rarely  found  on  the  sea-shore,  and  only  one  or 
two  species  have  been  accidentally  taken  in  the  British  seas. 

"  In  structure,  the  Ptcropoda  are  most  nearly  related  to  the  marine 
univalves,  but  much  inferior  to  them.  Their  nervous  ganglia  are 
concentrated  into  a  mass  below  the  oesophagus ;  they  have  auditory 
vesicles,  containing  otolites ;  and  are  sensible  of  light  and  heat  and 
probably  of  odours,  although  at  most  they  possess  very  imperfect 
eyes  and  tentacles.  The  true  foot  is  small  or  obsolete ;  in  Cleodcra 
it  is  combined  with  the  fins,  but  in  Clio  it  i3  sufficiently  distinct,  aud 
consists  of  two  elements ;  in  Spiralis  the  posterior  portion  of  the 
foot  supports  an  operculum.  The  fins  are  developed  from  the  sides 
of  the  mouth  or  neck,  and  are  the  equivalents  of  the  side-lappeta 
(Epipodia)  of  the  sea-snails.  The  mouth  of  Pneumodermon  is  furnished 
with  two  tentacles  supporting  miniature  suckers ;  these  organs  have 
been  compared  with  the  dorsal  arms  of  the  cuttle-fishes,  but  it  is 
doubtful  whether  their  nature  is  the  same.  A  more  certain  point  of 
resemblance  is  the  ventral  flexure  of  the  alimentary  canal,  which 
terminates  on  the  under  surface,  near  the  right  side  of  the  neck.  The 
pteropods  have  a  muscular  gizzard,  armed  with  gastric  teeth  ;  a  liver, 
a  pyloric  coecum,  and  a  contractile  renal  organ  opening  into  the  cavity 
of  the  mantle.  The  heart  consists  of  an  auricle  aud  a  ventricle,  and 
is  essentially  opistho-branchiate,  although  sometimes  affected  by  the 
general  flexure  of  the  body.  The  venous  system  is  extremely  incom- 
plete. The  respiratory  organ,  which  is  little  more  than  a  ciliated 
surface,  is  either  situated  at  the  extremity  of  the  body  and  unpro- 
tected by  a  mantle,  or  included  in  a  branchial  chamber  with  an 
opening  in  front.  The  shell,  when  present,  is  symmetrical,  glassy, 
and  translucent,  consisting  of  a  dorsal  aud  a  ventral  plate  united,  with 
au  anterior  opening  for  the  head,  lateral  slits  for  long  filiform  pro- 
cesses of  the  mantle,  and  terminated  behind  in  one  or  three  points  ; 
in  other  cases  it  is  conical,  or  spirally  coiled  and  closed  by  a  spiral 
operculum.  The  sexes  are  united,  and  the  orifices  situated  on  the 
right  side  of  the  neck.  According  to  Vogt,  the  embryo  Pteropod  has 
deciduous  vela,  like  the  sea-snails,  before  the  proper  locomotive 
organs  are  developed.  (Huxley.) 

"  From  this  it  would  appear  that  while  the  Ptcropoda  present  some 
analogical  resemblances  to  the  Cephalopoda,  and  permanently  represent 
the  larval  stage  of  the  sea-snails,  they  are  developed  on  a  type 
sufficiently  peculiar  to  entitle*  them  to  rank  as  a  distinct  group ;  not 
indeed  of  equal  value  with  the  Gasteropoda,  but  with  one  of  its  orders. 

"  This  group,  the  lowest  of  the  univalve  or  encephalous  orders, 
makes  no  approach  towards  the  bivalves  or  acephala."  (Woodward, 
'Treatise  on  Shells.') 

De  Blainville  divides  this  group  into  two  sections,  Thccosomata  and 
Gymnosomata  :— 

A.  Thccosomata. — Animal  furnished  with  an  external  shell ;  head 
indistinct ;  foot  aud  tentacles  rudimentary,  combined  with  the 
fins;  mouth  ;i;uated  iu  a  cavity  formed  by  the  union  of  the 
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locomotive  organs  ;  respiratory  organ  contained  within  a  mantle 
cavity. 

This  section  embraces  two  families,  ITyalaiidai  and  Limacinidw. 
B.  Oymnosomata. — Animal  naked,  without  mantle  or  shell;  head 
distinct;  fins  attached  to  the  sides  of  the  neck;  gills  indis- 
tinct. 

It  contains  but  one  family,  the  Cliidce.  [ClioniD2E.] 

PTERO'PTOCHUS.  [Misrulim.] 
PTE'ROPUS.  [Cheiroptera.] 

1TICROSPKRMUM  (from  tho  Greek  word  m(p6v,  signifying  awing, 
and  criripua,  a  seed),  a  small  genus  of  Plants  belonging  to  the  natural 
order  Byltneriaccir,  which  is  found  in  tho  Indian  Isles  and  the 
southern  parts  of  India.  The  flowers  being  large  and  the  foliage 
showy,  have  induced  tho  cultivation  of  the  species  as  ornamental 
trees  all  over  India.  The  calyx  is  leathery,  5-partite,  tomentose 
outside,  hairy  within  ;  petals  5,  shorter  than  the  calyx ;  stamens  20 
(5  sterile),  united  at  tho  base  into  a  column  with  the  stalk  of  the 
ovary ;  style  slender,  club-shaped ;  seeds  winged.  The  genus  is 
small,  but  all  the  species  form  handsome  treej,  and,  like  most  of  the 
plants  of  the  nearly  allied  order  of  Malvacew,  abound  iu  mucilage. 

PTEROTRA'CHEA.  [Gasteropoda.] 

PTERU'THIUS.  [Lkiotrichan^e.] 

PTI'LINOPUS.  [COLUMBIDiE.] 

PTILIUM.    [See  Supplement.] 

PTILOCEltCUS.   [See  Supplement.] 

PT1  LOGON  YS.  [LaUiada] 

PTILOLRPTUS.  [Cuculio.e.] 

PTILONORHY'NCHUS.    [.Sturnid2e;  Cobvim.] 

PTILOPACHUS.    [Tetraonid/E;  Perdiotda] 

PTI'LORIS,  Mr.  Swainson's  name  for  a  genus  of  Birds  which  he 
arranges  under  the  Paradisiadce,  or  Birds  of  Paradise. 

PTILO'STOMUS,  Mr.  Swainson's  name  for  a  genus  of  Birds  which 
he  places  under  the  sub-family  Q/.aucopinie  (Wattle-Crows)  of  the 
family  Corvidce.  P.  Scncgule7isis  (Sw.),  the  Senegal  Piapec,  is  a  native 
of  Africa. 

PTILO'TIS.  [Melipiiagid.e.] 

PTILOTU'RUS.  [Meliphaqid*.] 

PTINUS.  [Serricornes.] 

PTYOHACA'NTHUS,  a  genus  of  Fossil  Fishes.  [Fish.] 
PTYCHO'CERAS.  [Cephalopoda.] 
PTY'CHODUS,  a  genus  of  Fossil  Fishes.  [Fish.] 
PTY'CHOGENS  are  Endogenous  Plants  whose  leaves  are  occupied 
by  veins  running  side  by  side  from  the  base  to  the  apex,  without 
irregular  division,  as  in  grasses,  lilies,  &c.    The  name  has  been  given 
in  contradistinction  to  Dictyogens,  which  are  those  Endogens  that, 
like  Smila.r,  have  the  reticulated  veins  of  Exogens.  [Smilace2E.] 
PTYCHCLEPIS,  a  genus  of  Fossil  Fishes.  [Fish.] 
PTYCHOPLEURES,  the  name  used  by  Messrs.  Dumenl  and  Bibron 
to  designate  a  sub-family  of  the  Chalcidians  or  Cyclosaurs,  the  seventh 
family  of  Saurians  according  to  their  arrangement. 

PTYCHO'TIS,  a  small  genus  of  Umbelliferous  Plants,  of  which  the 
seeds  of  some  of  the  species  have  formed  articles  of  condiment  and  of 
medicine  from  very  early  times.  The  genus  extends  from  the  south 
of  Europe,  through  the  Oriental  region,  to  all  parts  of  India.  The 
calyx  is  5-toothed  ;  petals  obovate,  bifid,  or  emarginate,  with  a  long 
indexed  point.  Fruit  compressed  laterally,  ovate  or  oblong.  Seed 
roundish,  or  flat  before  and  convex  posteriorly.  The  species  are 
annual  or  biennial  plants.  Stem-leaves  usually  cut  into  numerous 
capillary  segments.  Flowers  white,  disposed  in  compound  umbels,  of 
which  the  involucels  are  many-leaved,  and  the  involucre  either  wanting 
or  few-leaved. 

The  European  species  are  not  remarkable  for  any  useful  properties, 
but  P.  optica  and  P.  Ajowan  probably  yielded  the  seeds  which  formed 
the  '  Ammi'  of  the  ancients.  Botanists  and  inquirers  into  the  plants, 
condiments,  and  medicines  of  the  ancients,  have  usually  sought  too 
exclusively  in  Europe  for  what  was  frequently  derived  from  the  East. 
Dioscorides  states  that  the  JEthiopic  Ammi  is  called  Cumin  by  some, 
and  that  it  is  thought  to  be  distinct  from  the  royal  kind.  The  seeds 
of  one  kind  were  sent  by  Forskiil  to  Linnceus,  who  named  the  plant 
Ammi  copticum.  This  has  now  been  removed  to  the  present  genus 
Ptychotis.  Arabian  authors  give  Nankhwah  as  the  synonym  of  Ammi, 
and  Persian  authors  consider  Ajwain  to  be  a  synonym  of  the  former. 
It  is  remarkable,  according  to  Dr.  Royle,  that  there  is  also  an  Indian 
plant  which  is  everywhere  called  Ajwain,  and  celebrated  for  its 
aromatic  smell,  pungent  taste,  and  for  its  employment  both  by  natives 
and  Europeans  for  culinary  and  medicinal  purposes ;  so  much  so,  that 
Dr.  Roxburgh  could  not  conceive  that  "  this  famous  Indian  plant 
should  be  unknown  to  European  botanists."  Dr.  Royle  says,  "in 
Persian  works  in  use  in  India  the  Arabic  Nankhwah  is  given  as  a 
synonym  of  the  Indian  Ajwain,  as  it  is  also  of  the  Greek  Ammi." 

The  Indian  species  has  been  referred  by  De  Candolle  to  the  genus 
Ptychotis,  and  called  by  him  P.  Ajowan,  stating  that  it  was  very  closely 
allied  to  P.  coptica,  which  we  have  seen  was  considered  to  be  one  kind 
of  Ammi — the  two  kinds  described  by  Dioscorides  being  Cuminum 
jElkiopicum  and  C.  regium.  The  latter  name  is  translated  by  the 
Persians  'Kamoon  Mullooke,'  or  Royal  Cumin,  and  given  as  a  synonym 
of  the  Nankhwah.    The  Indian  and  Egyptian  kinds  of  Ptychotis,  as 
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ascertained  by  modern  botanists,  aro  therefore  most  probably  the  two 
kinds  of  Ammi  of  Dioscorides.  These  afford  interesting  instances  of 
the  results  to  bo  obtained  by  closely  examining  the  products  of  nature 
possessed  of  any  remarkable  properties,  in  the  countries  where  they 
aro  produced,  and  continue)  to  be  used,  and  whence  they  were  probably 
first  obtained  by  tho  ancients. 

PTYCHOZO'ON.  [Geckotid*:.] 

PTTO  DA'CT  YLUS.  [Oeckotid*:.] 

PUCCI'NIA,  u  genus  of  Fungi,  well  known  to  farmers  under  the 
name  of  Mildew.  It  is  distinguished  from  other  parasitical  genera  by 
its  spore-cases  being  elevated  upon  long  slender  stalks  and  divided 
internally  by  one  or  two  horizontal  partitions  into  two  or  three 
separate  cavities;  the  spore-cases  arise  from  a  spawn  or  matrix  which 
is  dispersed  among  the  living  tissue  of  tho  plant  on  which  they  gl  ow. 
A  considerable  number  of  species  have  been  distinguished  by  writers 
on  Fungi,  and  38  are  enumerated  as  inhabitants  of  this  country. 
They  all  grow  upon  tho  living  leaves  or  stems  of  plants,  and  are 
generated  in  their  interior,  bursting  through  the  epidermis  when 
ready  to  scatter  their  seeds  or  spores.  By  what  means  the  latter  are 
introduced  into  the  tissuo  has  never  been  satisfactorily  explained. 
Some  writers  imagine  the  seeds  to  be  introduced  through  the  stomates 
from  the  atmosphere  where  they  float ;  but  it  seems  more  probable 
that  they  are  absorbed  by  the  young  roots,  and  carried  upwards  in 
the  current  of  vegetation,  a  mode  of  introduction  which  their 
extremely  small  size  renders  quite  possible.  The  mildew  of  corn  is 
the  P.  graminis,  which  makes  its  appearance  on  the  straw  and  leaves 
in  tho  form  of  dark  gray  or  black  lines  and  patches,  broken  in  outlino 
in  consequence  of  their  running  irregularly  together.  Each  line 
consists  of  numerous  minute  spore-cases,  which  are  individually  black 
when  quite  ripe.  The  plant  appears  in  all  corn-fields  in  all  seasons,  but 
its  injurious  effects  are  only  observed  in  wet  seasons,  or  in  places  where, 
from  whatever  cause,  the  straw  becomes  very  rank ;  in  the  latter 
instance,  the  spore-cases,  from  their  great  abundance,  attract  from 
the  straw  the  fluid  food  which  was  intended  for  the  support  of  the 
grain,  intercepting  it  in  its  passage  upwards,  and  thus  cause  the  ruin 
of  the  crop.  In  a  disease  of  this  kind  there  seems  no  hope  of  dis- 
covering a  remedy,  for  the  earth  is  undoubtedly  well  stored  with 
the  spores  of  Puccinia  in  all  places  and  in  all  seasons.  [Fungi  ; 
Entophtta.] 

PUCCOON.  This  name  is  given  in  the  United  States  of  America 
to  a  red  vegetable  pigment  employed  by  the  Indians,  and  hence  has 
been  transferred  to  the  plant  that  produces  it.  By  some  it  has  been 
ascribed  to  Sanguisorba  Canadensis ;  but  Pursh  asserts  that  it  is 
obtained  from  the  root  of  Batschia  cancscens,  a  Boraginaceous  plant, 
while  the  American  writers  with  one  accord  apply  the  name  to  Sangui- 
naria  Canadensis,  a  Papaveraceous  plant,  whose  roots  yield,  when 
wounded,  a  deep  orange-red  fluid. 

PUCHURY.  [Nectandra.] 

PUDDING-STONE.  [Conglomerate.] 

PUFF-BALL.  [Lycoperdon.] 

PUFF-BIRDS.  [Barbets.] 

PUFFIN.    [Auk;  Procellartd^i.] 

PUFFINUS,  a  genus  of  Birds  belonging  to  the  family  Laridce. 
[Larid/E.]  It  has  the  following  generic  characters  : — Bill  as  long  or 
longer  than  the  head,  slender;  upper  mandible  compressed,  and  curved 
towards  the  point ;  under  mandible  also  slender,  and  curved  at  the 
point ;  nostrils  tubular,  opening  by  two  separate  orifices.  Legs  of 
moderate  length,  tarsi  compressed  laterally ;  toes  three  in  front, 
rather  long,  webbed  throughout ;  hind  toe  rudimentary.  Wings  long 
and  pointed,  the  first  quill-feather  the  longest. 

P.  major,  the  Greater  Shearwater.  It  is  the  P.  cinereus  of  Selby  ; 
Procellaria  Puffimis  of  Jenyns;  Puffin  Majeur  of  the  French;  and 
Cinereous  and  Dusky  Shearwater  of  English  writers.  This  bird  has 
only  been  rarely  shot  iu  the  British  Islands.  There  are  specimens  in 
the  British  Museum  from  the  coasts  of  South  Africa.  M.  Temminck 
says  it  breeds  by  thousands  on  the  banks  of  Newfoundland.  Mr. 
Yarrell  says  it  is  probably  the  Wandering  Shearwater  of  Messrs. 
Audubon  and  Nuttall. 

P.  Anglorum,  the  Manx  Shearwater;  Procellaria  Puffinus  of  Pennant ; 
the  Manx  Puffin,  Shearwater  Petrel,  and  the  Shearwater  of  English 
writers.  This  bird  is  smaller  than  the  last,  its  whole  length  is  only 
14  inches.  The  bill  is  blackish-brown,  the  iris  is  hazel,  the  head,  back 
of  the  neck,  back,  wings,  and  tail  uniform  brownish-black ;  chin  an  I 
neck  in  front  white ;  breast,  belly,  and  under  tail-coverts  white ; 
behind  the  thighs  a  patch  of  brownish-black. 

This  little  bird  is  an  inhabitant  of  the  ocean  only,  seeking  tho 
shore  for  the  purposes  of  incubation.  They  lay  but  one  egg,  and 
this  of  dazzling  whiteness.  They  are  not  so  numerous  now  as  formerly 
on  the  Calf  of  Man.  They  are  still  found  in  considerable  numbers  on 
the  coasts  of  South  Wales.  [Procellarid.£.] 

(Yarrell,  British  Birds.) 

PUG,  a  dwarf  variety  of  the  Dog,  somewhat  resembling  a  mastiflf 
or  buildog  in  miniature.  The  Dutch  Pugs  have  more  the  aspect  of 
the  large  varieties  last  named  than  the  French  Pugs,  some  of  which 
latter  are  very  small.  Both  are  snappish  and  noisy,  but  capable  of 
strong  attachment  to  their  masters  or  mistresses.  The  French  Pugs 
are  docile  and  may  be  easily  taught  many  amusing  tricks. 

PULEX,  the  name  given  by  Linuoeus  to  a  group  of  Insects,  oi 
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which  the  Common  Flea  may  be  regarded  as  the  type.  The  fleas  are 
considered  by  Latreille,  Kirby,  and  many  other  entomologists,  as 
constituting  an  order  of  insects.  They  form  the  group  Suctoria  of 
De  Geer;  the  order  Siphonaptcra  of  Latreille,  and  Aphaniptera  of 
Kirby  and  Spence,  by  whom  they  are  placed  between  the  orders 
Diptera  and  Aptera.  In  the  '  Regne  Animal '  they  are  arranged 
between  the  orders  Paratita,  or  Anoplwra,  of  Leach,  and  the  Colco- 
ptera.  It  is  highly  probable  however  that  when  this  group  is  better 
known — when  the  numerous  insects  allied  to  the  fleas  are  more  com- 
mon in  our  cabinets — it  will  be  found  that  they  do  not  constitute  an 
order  by  themselves,  but  are  aberrant  forms  of  the  other  well-estab- 
lished orders;  in  these  there  is  a  certain  degree  of  uniformity,  as 
regards  numbers,  variety  of  habits,  &c,  which  can  but  lead  us  to  doubt 
the  validity  of  the  so-called  orders  containing  only  one  or  two  genera, 
and  but  lew  species,  such  as  the  present  order,  and  the  orders  Aptera, 
Homaloptera,  and  Strepsiptera.  It  is  moreover  worthy  of  observation 
that  each  of  these  so-called  orders  is  composed  of  parasitic  insects, 
which  necessarily  involves  a  structure  very  unlike  the  more  typical 
species  of  the  groups  to  which  we  may  suppose  they  belong. 

The  Suctoria  have  the  mouth  composed  of  three  pieces,  inclosed  by 
two  articulated  lainiuaa,  which,  when  united,  form  a  cylindrical  or 
conical  proboscis,  the  base  of  which  is  protected  by  two  scales.  They 
undergo  a  complete  metamorphosis  :  the  larva  is  of  an  elongated 
cylindrical  form,  and  when  about  to  change  into  the  pupa  state,  incloses 
itself  in  a  silken  cocoon,  and  at  the  end  of  a  few  days  assumes  the 
imago  or  perfect  state. 

In  the  genus  Pulcx  the  body  is  compressed,  of  an  oval  form,  and 
protected  by  a  tough  coriaceous  covering.  The  head  is  small  aud 
much  compressed,  aud  furnished  on  each  side  with  a  small  round  eye  ; 
behind  this  is  a  concavity  in  which  the  antennae  (which  are  three-pointed) 
are  situated. 

On  the  anterior  part  of  the  head  are  two  four-jointed  organs,  sup- 
posed by  Latreille  to  be  the  antennae,  but  which  must  be  palpi,  the 
organs  situated  behind  the  eyes  being  now  supposed  to  be  the  auteuna). 
The  legs  are  large  and  strong,  particularly  the  hinder  pair,  by  which 
the  insect  jumps,  and  covered  with  spines;  the  tarsi  are  5-jointed,  and 
the  terminal  joint  is  furnished  with  two  elongated  claws  ;  the  anterior 
pair  of  legs  are  inserted  almost  under  the  head,  and  the  rostrum  lies 
between  them. 

The  female  flea  is  said  to  lay  about  a  dozen  eggs,  which  are  of  a 
whitish  colour  and  somewhat  viscid  :  the  larvae  are  long  and  slender, 
and  have  no  legs  ;  the  head  is  scaly  and  has  no  eyes,  but  is  furnished 
with  two  very  small  anteunae  :  each  of  the  segments  of  the  body  is 
provided  with  little  tufts  of  hair,  and  the  terminal  segment  has  more- 
over two  hooked  appendages  at  its  apex. 

The  Common  Flea  (Pulcx  irritans)  is  but  too  well  known.  It  is 
said  to  attack  dogs,  cats,  aud  other  animals,  as  well  as  man ;  but  there 
are  other  species  which  appear  to  be  peculiar  to  certain  birds  and 
quadrupeds,  and  these  have  received  iu  most  cases  the  names  of  the 
species  they  attack,  such  as  the  Dog-Flea  (Pulex  Canis),  the  Mole-Flea 
(P.  Tal/KC),  that  of  the  Martins  (P.  Hirundinis),  and  of  the  Mouse  (P. 
Musculi),  &c. 

The  Chigoe  of  the  West  Indies  and  South  America  also  belongs  to 
this  group,  being  the  Pulcx  penetrans  of  authors.  "  It  is  described," 
says  Messrs.  Kirby  and  Spence  (vol.  i.  p.  102),  "  as  generally  attacking 
the  feet  and  legs,  getting,  without  being  felt,  between  the  skin  and  the 
flesh,  usually  under  the  nails  of  the  toes,  where  it  nidificates  and  lays 
its  eggs  ;  and  if  timely  attention  be  not  paid  to  it,  which,  as  it  occa- 
sions no  other  uneasiness  than  itching  (the  sensation  at  first,  I  am 
assured,  is  rather  pleasing  than  otherwise),  is  sometimes  neglected,  it 
multiplies  to  such  a  degree  as  to  be  attended  by  the  most  fatal  con- 
sequences, often  rendering  amputation  necessary,  and  sometimes 
causing  death.  The  female  slaves  in  the  West  Indies  are  frequently 
employed  to  extract  these  pests,  which  they  do  with  uncommon  dex- 
terity." Besides  the  name  Chigoe,  they  are  sometimes  called  Jiggers, 
Nigua,  Tungua,  Pique,  &c. 

(Duges,  Rechcrches  sur  les  Characteres  Zoologiqv.es  du  genre  Pulex,  in 
Annates  des  Sciences  Naturcllcs,  October,  1832;  Westwood,  On  the 
Structure  of  t/ie  Antenna  of  the  order  Apliauiptera,  in  Entomological 
Magazine,  vol.  i.) 

PULIC'A'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Asteracew.  It  has  an  involucre  laxly  imbricated  in  few  rows.  The 
pappus  in  two  rows,  the  outer  one  short,  cup-like,  membranous,  and 
toothed,  the  inner  one  pilose. 

P.  vulgaris,  Flea-Bane,  has  lanceolate  wavy  leaves,  narrow  at  the 
base,  and  somewhat  clasping  ;  the  stem  much  branched  and  downy ; 
the  heads  lateral  and  terminal,  hemispherical,  with  very  short  rays. 
It  is  the  Jmda  of  Linnaeus.  The  heads  are  small,  the  florets  yellow. 
It  is  found  on  moist  samiy  heaths  in  Great  Britaiu.  It  has  obtained 
its  English  name  from  being  used  to  drive  away  fleas. 

P.  dysenterica  has  a  creeping  root,  and  is  a  herb  more  or  less  woolly 
or  cottony,  glutinous,  and  witli  a  peculiar  and  aromatic  smell.  The 
stem  rises  12  or  15  inches  high  :  it  is  round,  leafy,  cottony,  corymbose 
at  the  summit,  with  many  bright  yellow  flower-heads,  whose  disc  is  of 
a  darker  hue  than  their  numerous  spreading  rays.  The  leaves  are 
acute,  veiny,  and  wrinkled,  or  slightly  toothed  or  serrated,  from  1  to 
2  inches  long,  sessile,  clasping  the  stem,  the  under  side  cottony.  The 
fruit  is  bristly  and  obovate,  the  pappus  rough,  the  receptacle  slightly 
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cellular,  unequally  toothed  or  scaly.  Linnaeus  states,  on  the  authority 
of  General  Keith,  that  this  plant  cured  the  Russian  army  of  the 
dysentery.  But  Haller  speaks  contemptuously  of  the  medical  virtues 
of  this  plant,  because  he  says  it  abounds  iu  earthy  matter.  It  is 
found  in  damp  places  in  Great  Britain. 

(Lindley,  Flora  Medica  ;  Vegetable  Kingdom.) 

PULMOBRANCHIA'TA  (De  Blainville),  an  order  of  Oasteropodous 

Mollusca.  [Malacology.] 
PULMOGRADA.  [Acalephje.] 

PULMONA'RIA  (so  named  from  its  being  supposed  efficacious  in 
disorders  of  the  lungs,  or  from  the  spots  on  the  leaves  resembling 
those  on  some  diseased  lungs),  a  genus  of  Plants  belonging  to  the 
natural  order  Boraginacew.  It  has  a  tubular  5-cleft  calyx,  a  funnel- 
shaped  corolla  with  a  naked  throat.  The  stamens  included  in  the 
tube  filaments  very  short.  The  style  is  simple,  the  nuts  smooth, 
attached  by  their  truncate  base  with  a  central  tubercle.  The  species 
are  herbaceous  plants  with  spotted  leaves  and  terminal  corymbose 
racemes  of  flowers. 

P.  officinalis,  Lungwort,  has  ovate  leaves,  roundish  or  cordate,  the 
upper  leaves  oblong.  The  root  is  thick  and  black.  The  corollas  are 
red  before  expansion  and  then  purple.  The  whole  plant  is  more  or 
less  hispid.  It  is  found  iu  the  woods  and  thickets  of  England,  aud  is 
native  of  Europe  and  the  Caucasus.  The  leaves,  which  are  the  parts 
of  the  plant  recommended  in  medicine,  have  no  peculiar  smell,  but  in 
their  recent  state  manifest  a  slightly  astringent  and  mucilaginous 
taste — hence  they  are  supposed  to  be  demulcent  and  pectoral,  and 
have  been  prescribed  in  consumption.  All  these  plants  contain  nitro 
in  considerable  quantities,  and  when  burnt  this  species  yields  one- 
seventh  of  its  weight  in  ashes.  In  the  north  of  Europe  it  is  eaten  as 
a  pot-hi;rb,  and  according  to  Ray  in  his  time  it  was  brought  to  table 
in  Scotland. 

P.  angustifolia  has  all  lanceolate  leaves.  It  is  difficult  to  distinguish 
from  the  former  species,  but  is  more  pubescent,  and  has  narrower 
spotless  leaves.  The  corolla  is  purple,  and  there  is  a  variety  with 
white  flowers.    It  is  a  native  of  Europe. 

PULMONELLA.  [Synoicdm.] 

PULP,  a  name  given  in  Vegetable  Physiology  and  Botany  to  such 

parts  of  plants  as  are  semifluid.  [Fruit.] 
PULSE.  [Heart.] 
PULVINITES.  [Malleacea.] 

PUMA.  [FELID2E.] 

PUMICE,  a  vesicular  variety  of  Obsidian. 

PUMPKIN  is  the  vulgar  name  of  the  fruit  of  the  Cucwbila  maxima 
and  C.  Pcpo.  [Cucurbita.] 

PU'NICA,  a  genus  of  Plants  belonging  to  the  natural  order 
Myrtacece,  sometimes  distinguished,  in  consequence  of  its  having  two 
verticels  of  capsules  developed  instead  of  one,  from  Myrtacece  under 
the  name  of  Oranatacece.  The  genus  consists  of  only  a  single  species, 
the  celebrated  Pomegranate,  with  a  dwarf  variety,  which  is  some- 
times considered  a  distinct  species.  The  pomegranate  has  from  the 
earliest  periods  formed  an  object  of  attraction  in  the  countries  from 
Syria  to  the  north  of  India,  where  it  grows  in  perfection,  as  well  as 
in  the  north  of  Africa ;  and  this,  as  well  from  its  shining  dark-green 
foliage,  as  from  its  conspicuous  flowers,  of  which  the  flower-cup  and 
petals  are  both  of  a  crimson  colour,  while  its  large  red-coloured  fruit, 
filled  with  juicy  pleasant-flavoured  pulp,  which  covers  its  numerous 
seeds,  makes  it  an  object  of  desire  in  hot  countries.  Thus  we  find  it 
mentioned  in  the  Bible  under  the  name  Rimmon  (Numbers,  ch.  xiii.), 
and  we  hence  learn  that  it  was  cultivated  in  Egypt  and  also  in  Pales- 
tine ;  by  the  Arab  authors  it  is  called  Rooman,  and  by  the  Persians 
Anar,  and  it  is  probably  indigenous  all  along  the  mountains  from  the 
Caucasus  to  the  Himalayas,  where  it  is  described  by  Dr.  Royle  as 
being  found  in  a  wild  state.  Forster  describes  the  Pomegranate  as 
being  delicious  in  most  parts  of  Persia ;  and  Burnes  states  that  the 
famous  Pomegranates  without  seeds  are  grown  in  gardens  under  the 
snowy  hills  near  the  Caubul  River. 

The  Pomegranate  was  well  known  to  the  Greeks,  being  the  'Poet 
of  Theophrastus  and  the  'Poia  of  Dioscorides.  Hippocrates  mentions 
it  by  what  is  supposed  to  be  its  Phoenician  name,  Side.  By  the 
Romans  it  was  called  Punica,  and  Punicum  Malum,  from  having  been 
introduced  from  Carthage.  Besides  the  fruit,  the  parts  employed  by 
the  ancients  were  the  double  flowers,  which  were  called  balaustion ; 
the  pericarp,  from  its  leathery  consistence,  called  malicorium,  was 
used  for  its  astringent  properties;  while  the  bark  of  the  root  was 
considered  an  efficient  anthelmintic.  In  the  East,  where  so  much  ha3 
remained  stationary,  the  different  parts  continue  to  be  employed  for 
the  same  purposes ;  and  Dr.  Royle  mentions  that  in  India  buloositon 
is  given  as  the  Greek  name  of  the  double  flower.  The  rind  of  the 
wild  fruit  is  mtch  preferred  for  astringent  purposes,  aud  forms  in  the 
present  day  au  article  of  commerce  from  the  Himalayas  to  the  plains 
of  India.  The  bark  of  the  root,  being  also  still  employed  in  India 
for  the  expulsion  of  intestinal  worms,  was  made  known  as  a  recent 
discovery  iu  India,  iu  consequence  of  aMohammedan  practitioner  having 
cured  a  European  gentleman  there  of  tape-worm  with  great  ease.  He 
had  no  doubt  learned  this  property  of  the  bark  of  the  pomegranate 
from  the  translations  of  Dioscorides,  which  are  incorporated  in  most 
of  the  Mohammedan  works  on  Materia  Medica,  affording  a  striking 
instance  of  facts  once  well  known  being  forgotten  until  they  are 


rediscovered.    It  Is  remarkable  that  the  African  slaves  in  the  West 

111  iesare  also  acquainted  with  this  property  of  tho  root  of  the  pornu- 
jfiuinte,  which  they  must  havo  learned  io  their  own  country,  probably 
fn. in  the  prevalence  there  of  Mohammedan  works  on  medicine,  or  of 
the  practice  which  is  inculcated  in  them.  [POMEGRANATE,  in  Arts 
AN  u  Sc.  Div.] 

PUPA.  In  Kutomology  this  term  is  applied  to  tho  third  stage  of 
existence  of  an  insect,  the  egg  being  the  first  stage,  and  tho  larva  or 
caterpillar,  the  second.  [Insicuta.] 

PUPA.    (Conchology.)  [Helix.] 

PUPIL.  [Eye.] 

PUPI'VOKA.  In  Entomology  this  term  is  applied  by  Latreille  to 
his  second  great  section  of  hymenopterous  Insects — a  section  the 
species  of  which  are  distinguished  by  their  having  the  abdomen 
attached  to  the  thorax,  in  most  cases,  by  a  slender  stalk,  and  not,  as 
in  the  first  section  (Securifera),  forming  as  it  wore  a  continuation  of 
tho  thorax.  The  females  are  furnished  with  a  slender  bristle-like 
ovipositor,  and  in  this  respect  they  also  differ  from  the  greater  portion 
of  the  Securifera. 

The  larva)  of  the  Pupivora  have  no  feet,  and  most  of  them  are 
parasitical.  Latreille  divides  this  section  into  two  groups,  the 
Eranialcs  and  the  Ichneumonidcs,  distinguished  chiefly  by  the  insertion 
of  the  stalk  or  basal  portion  of  the  abdomen.  In  the  Eruniales  the 
stalk  is  attached  to  the  thorax,  and  in  most  cases  immediately  under  the 
scutellum  ;  they  have  distinct  nervures  to  the  wings,  and  those  of  the 
upper  pair  form  cellules ;  the  antenna;  are  filiform,  or  setaceous,  and 
composed  either  of  thirteen  or  fourteen  joints ;  the  mandibles  are 
toothed  on  the  inner  side ;  the  maxillary  palpi  have  six  joints,  and 
the  labial  four;  the  ovipositor  ia  generally  exserted,  and  composed  of 
three  slender  pieces. 

Dr.  Leach  regarded  the  present  group  as  constituting  a  family,  and 
applied  to  it  the  name  Evanid(c  ;  compared  with  the  next  section  of 
the  Pupivora,  the  present  one  is  very  limited  in  species.  Mr.  Stephens, 
in  his  '  Systematic  Catalogue  of  British  Insects,'  only  enumerates  five 
species,  and  these  constitute  three  genera,  Evania,  Brachygaster,  and 
Farnus. 

In  the  Ichnextmonides  the  abdomen  has  its  origin  between  the  two 
posterior  legs;  the  nervures  of  the  upper  wings  form  cellules;  the 
antenna)  are  generally  filiform  or  setaceous,  and  composed  of  many 
joints  (sixteen  at  least) ;  the  mandibles  are  in  most  cases  destitute  of 
deuticulations  on  the  inner  side,  and  are  bifid  at  the  apex ;  the 
maxillary  palpi  are  always  distinct,  and  seldom  have  more  than  six 
joints.  Of  this  group  the  species  are  exceedingly  numerous. 
Mr.  Stephens  states  that  he  possesses  800  British  species  of  this 
family.  The  Pupivora  appear  to  be  destined  to  prevent  other- 
tribes  of  insects  (particularly  the  Lepidopkra)  from  becoming 
numerous. 

The  Ichneumonidx  may  be  seen  during  the  summer  months  in  great 
numbers  flying  from  plant  to  plant  in  search  of  the  caterpillars  which 
are  suited  to  furnish  the  proper  food  and  to  rear  their  larva;,  each 
caterpillar  apparently  having  its  own  peculiar  parasite,  or  parasites, 
for  sometimes  several  species  of  Ichneumon  attack  the  same  larva;. 
The  female  Ichneumon,  by  means  of  her  long  bristle-like  ovipositor, 
inserts  her  eggs  in  the  body  of  the  caterpillar  in  such  a  manner,  and 
in  such  parts,  that  it  does  not  destroy  the  life  of  the  victim.  In  most 
cases  these  eggs  are  not  hatched  until  the  caterpillar  has  changed  into  a 
chrysalis;  they  then  hatch,  and  the  Ichneumon  larva;  feed  upon  the 
contents  of  the  pupa  case,  inclose  themselves  in  silken  cocoons,  and 
undergo  their  final  transformations,  to  come  forth  in  proper  season, 
eating  their  way  through  the  chrysalis  case.  Instances  are  not 
uncommon  in  which  the  eggs  of  the  Ichneumon  hatch  in  the  body  of 
the  living  caterpillar,  and,  what  is  most  remarkable,  they  do  not 
destroy  its  life.  It  is  not  until  the  larvae  have  quitted  their  abode  in 
the  caterpillar  that  it  dies,  having  the  cocoons  of  the  Ichneumon 
larva;  attached  to  its  skin.  The  caterpillar  so  abundant  on  cabbages, 
and  which  is  that  of  the  common  white  butterfly,  affords  a  familiar 
example  of  this  nature.  At  certain  times  of  the  year  numbers  of 
those  caterpillars  may  be  seen  on  walls  adjoining  gardens :  on  these 
they  usually  attach  themselves  (in  some  sheltered  situation)  to  under- 
go the  transformation  into  the  pupa  state.  One  of  these  caterpillars 
will  appear  healthy,  select  a  convenient  situation,  attach  itself  (as 
usual  before  the  change  into  the  pupa  state)  by  means  of  a  silken 
thread  around  its  body,  but  instead  of  undergoing  the  transformation, 
we  shall  find  it  after  a  short  time  covered  with  an  immense  number  of 
small  yellowish  silken  cocoons  spun  by  the  larva;  of  the  Ichneumons 
as  they  crawl  from  its  body.  These  cocoons,  which  are  about  one- 
eighth  of  an  inch  in  length,  are  attached  to  each  other,  and  to  the 
Bkiu  of  the  caterpillar,  which  then  dies.  The  larva;  of  some  of  the 
Ichneumonidce  themselves  are  infected  with  parasites. 

(Gravenhorst,  Conspectus  Generum  el  Familiarum  Ichncumonwn.) 

PU'RPURA.  [Ehtomostomata.] 

PURPURI'FERA,  a  family  of  Mollmca. 

PURSLANE.  [Portulace^.1 

PUSTULI'PORA.  [MilleforW] 

PUTCHUK  is  the  name  by  which  a  fragrant  root  is  designated  in 
the  price-currents  of  Calcutta  and  Bombay,  whence  it  is  exported  to  j 
Canton,  being  highly  esteemed  by  the  Chinese  as  an  incense.  From 
the  places  of  export  this  would  njpner*  to  be  a  product  of  India,  but 


neither  the  plant  which  yield*  it  nor  tho  piano  where  it  grows  h.u 
been  discovered  until  very  recently.  Tho  discovery  in  inter,  sting,  as 
the  I  'ill  eli  u  I.  Is  a  lube  tones  which  wa<i  known  to  the  ancient*.  Dr. 
Ruylu,  while  in  tho  north- western  provinces  of  India,  obtained  a  root 
which  formed  a  considerable  article  of  commerce,  and  which  wan  said 
to  be  brought  from  still  farther  north,  that  is,  from  Lahore.  It  was 
warm  and  aromatic  in  taste,  fragrant  in  odour,  and  frequently  called 
Orris-Hoot  (Iris-Hoot)  by  Europeans  in  India,  though  by  tho  native* 
in  Northern  India  it  is  called  Kooth.  On  comparing  Hpocimens  of 
Kooth  which  ho  obtained  in  Northern  India  with  what  was  called 
Putchuk  in  Calcutta,  he  found  that  they  were  identical,  and  ho  was 
subsequently  informed  by  Mr.  lieckett,  who  was  long  settled  as  a 
merchant  in  Northern  India,  that  what  tho  latter  purchased  from 
Umritseer  under  the  name  of  Kooth  he  sold  in  Calcutta  by  that  of 
Putchuk,  so  that  there  can  be  no  doubt  of  the  identity  of  the  two 
substances ;  but  all  that  had  boon  ascertained  with  respect  to  tho 
place  whore  it  was  produced  was,  that  it  seemed  to  be  to  the  north  of 
tho  Sutlej. 

Kooth,  being  used  in  India  as  a  medicine,  as  well  as  exported  to 
China,  is  described  in  the  Persian  works  on  Materia  M'dica  in  DM  in 
that  country,  and  has  assigned  to  it  Kust  as  the  Arabic,  Kooshta  as 
the  Syriac,  and  Koostus  as  the  Greek  naino.  Three  kinds  aro 
described.  Dr.  Royle  states  that  he  was  only  able  to  meet  with  two 
kinds  in  India,  one  called  Koost-Hindee,  and  the  other  Koost-Arabee. 
These  evidently  refer  to  two  of  the  three  kinds  of  Costus  described 
by  Dioscorides  as  tho  Arabian,  Indian,  and  Syriac.  (' Illust.  Hiinal. 
Bot.,'  p.  36U)  There  can  be  little  doubt  therefore  that  the  Kooth  or 
Putchuk  ia  one  of  the  kinds  of  Costus  of  the  ancients,  which  was 
highly  esteemed  by  them,  and  formed  an  ingredient  in  their  most 
famous  compound  alexipharmic  confections,  such  as  the  Theriaca  and 
the  Mithridatium.  It  was  also  highly  esteemed  by  them  as  an  incense, 
as,  in  the  line  of  Propertius — "  Ure  puer  costum  Assyrium  redolen- 
tibus  aris  "  ;  and  is  mentioned  by  Horace  as  '  Acha;menium  costum.' 
('Od.,'  iii.  1.) 

The  identity  of  Kooth  and  Costus  was  however  long  ago  ascertained, 
though  not  generally  known,  as  is  evident  in  the  following  passage 
from  Garcias  ab  Horto,  in  Clusius  ('  Exot.,'  lib.  x.)  "  Est  ergo  Costus 
dictus  Arabibus  Co3t  aut  Cast;  in  Malacca,  ubi  ejus  pluritnus  est 
usus,  Pucho,  et  inde  vehitur  in  Sinarum  regionem."  In  MacCulloch's 
'  Commercial  Dictionary,'  Putchook  is  described  as  "  the  root  of  a 
plant  growing  in  Siude.  When  burned  it  yields  a  fine  smell.  The 
Chinese  beat  it  into  a  fine  powder,  which  they  burn  as  incense  in  the 
temples  of  their  gods."  Of  the  Putchuk,  GG97=J  bazar  maunds,  of  the 
value  of  99,903  rupees,  were  exported  from  Calcutta  in  the  year 
1837-38. 

On  Dr.  Falconer's  proceeding  on  his  journey  to  Cashmere,  Dr.  Royle 
requested  him  to  make  inquiries  respecting  this  substance,  and  he 
discovered  that  it  was  exported  from  the  valley  in  large  quantities  to 
the  Punjab,  whence  it  finds  its  way  to  Bombay  and  Calcutta;  and 
that  it  is  sold  in  China  at  an  advance  of  about  3000  per  cent,  on  tho 
price  at  which  it  is  gathered  in  Cashmere.  Dr.  Falconer  subsequently 
found  it  growing  in  great  abundance  all  round  the  elevated  summits 
of  Cashmere.  From  the  plants  with  which  it  is  associated,  and  the 
circumstances  under  which  the  Koot  grows,  being  one  of  the  Compo- 
site, or  Thistle  tribe,  with  feathered  seed,  of  which  when  once 
established  the  dissemination  becomes  easy,  Dr.  Falconer  has  no  hesi- 
tation in  thinking  that  it  could  be  produced  to  an  unlimited  extent, 
of  the  best  quality,  in  the  Himalayas  at  elevations  of  from  7500  to 
9000  feet  above  the  sea,  and  that  the  Choor  Mountain  alone  might  be 
brought  in  a  few  years  to  produce  thousands  of  maunds  of  it. 
Preparatory  to  diffusing  the  Koot,  or  Costus,  he  has  introduced  it 
into  the  Himalayan  nursery  attached  to  the  Saharumpore  Botanic 
Garden. 

Finding  that  it  belongs  to  a  new  genus,  he  has  named  it  A  ucklandia, 
in  honour  of  George,  earl  Auckland,  governor  general  of  India,  "  as  a 
distinction  well  merited  by  his  lordship's  services  in  the  cause  of 
Indian  Botany." 

(Royle,  On  the  Productive  Resources  of  India.) 

PUTOHIUS.  [MUSTELID.JS.] 

PUTRANJTVA,  an  Indian  genus  of  Plants,  referred  by  Dr.  Rox- 
burgh to  Nageia,  but  which  has  been  separated  by  Dr.  Wallich  under 
the  above  name,  which  is  a  Sanscrit  compound,  consisting  of  the  words, 
'pootra,'  a  son,  and  'jeeva,'  life,  in  consequence  of  the  seeds  being 
strung  by  parents  round  the  necks  of  children,  under  the  supposition 
that  they  will  preserve  them  in  health.  They  are  sold  in  bazaars 
throughout  India  for  this  purpose.  P.  Roxburghii,  the  only  species 
known,  forms  a  large  timber-tree,  with  an  erect  straight  trunk,  and  a 
white  close-grained  very  hard  wood.  The  head  is  large  and  shady, 
composed  of  numerous  spreading  branches,  with  shining  dark  green 
leaves  arranged  on  two  sides  of  the  branchlets.  The  flowers  are 
dioecious,  the  male  ones  crowded  together ;  the  perianth  small,  calvs- 
like,  4-o-leaved;  corolla  none;  stamens  three;  filaments  thread-like, 
all  or  only  two  united  together,  and  the  third  free.  The  female 
flowers  solitary  in  the  axils  of  the  leaves,  with  long  foot-stalks; 
perianth  5-leaved;  ovary  ovate,  oblong,  3-celled;  cells  2-seeded;  styles 
three,  filiform;  stigmas  crescent-shaped  and  toothed;  drupe  1-see^ied. 
Young  plants  of  this  tree  have  been  cultivated  in  moist  stoves  in 
this  country.    The  genus  has  lieeu  referred  to  the  natural  family  of 
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Myricacem,  but  is  considered  by  Endlicher  as  more  nearly  allied  to 

the  Antidamece. 

PY'CNODUS,  a  genus  of  Fossil  Fishes.  [Fish.] 
TYCNOPHYCUS.  [Focaceje.] 

PY'GATHRIX,  M.  Geoft'roy's  name  for  the  Douc,  or  Cochiu-China 
Monkey  (Lasyopyga,  Illiger).  It  has  the  following  characters: — 
Head  rounded ;  muzzle  moderately  prolonged ;  tail  long ;  cheek 
pouches ;  hands  longer  than  the  fore  arms  and  tho  legs ;  anterior 
thumbs  very  short  and  slender ;  no  callosities ;  buttocks  fringed 
with  long  hairs. 

Dental  Formula: — Incisors,  - ;  Canines,  hzl  •  Molars,  ^    ^  =  32. 

4  1—1  5—5 

P.  Ncmceus,  Geoff.  (Lasiopyga  Ncmceu*,  111. ;  Simla  Nemaius,  Linn., 
'  Mant.'). 

This  very  rare  monkey  is  perhaps  the  most  remarkable  of  the 
whole  tribe  for  the  variety  and  liveliness  of  the  colours  with  which 
it  is  marked,  and  which  are  tho  more  striking  from  being  distributed 
in  large  masses. 

The  upper  part  of  the  head  is  brown  with  a  dark-reddish  chestnut 
frontal  band.  The  cheeks  are  clothed  with  very  long  and  whitish  or 
yellowish-white  hairs.  The  back,  the  belly,  the  arms,  and  the  Bides 
are  gray  with  a  somewhat  greenish  cast ;  the  tail  is  whitish,  and  so 
are  the  rump  and  the  fore  arms  ;  the  anterior  fingers  are  blackish ; 
the  hips  and  thighs  are  blackish,  and  the  legs  of  a  brightish-red 
chestnut ;  the  more  exposed  parts  of  the  face  are  of  a  reddish  tint. 
Length  rather  more  than  2  feet  when  erect;  length  of  tail  about 
1  foot  7  inches. 

It  is  a  native  of  Cochin  China. 


Cochiu-Clima  Monkey  {Pygathrix  Nemoeus). 
PYGAULUS,  a  genus  of  Echinoderms. 

PY'GOPODES,  Illiger's  name  for  those  Natatorial  Birds  whose 
wings  are  well-developed,  and  whose  feet  are  placed  very  far  back  so 
as  to  facilitate  their  diving,  as  Coli/mbas,  Uria,  Alca,  &c. 

PY'GORHYNCHUS,  a  genus  of  Echinoderms. 

PYLORI'DIA,  Pyloridea,  M.  De  Blainville's  name  for  his  ninth 
family  of  LamelUbranchiata,  which  he  thus  characterises : — Body  com- 
pressed, more  and  more  cylindrical,  the  mantle  more  and  more  closed 
and  prolonged  backwards  by  two  long  tubes  which  are  ordinarily 
distinct,  with  an  anterior  and  inferior  aperture  for  the  passage  of  a 
very  small  and  ordinarily  conical  foot;  branchise  narrow,  free,  and 
prolonged  in  the  tube.  Shell  regular,  rarely  irregular,  nearly  always 
equivalve,  gapiug  at  the  two  extremities ;  hinge  incomplete,  the  teeth 
gradually  vanishing  ('s'effacant  peu  en  peu');  ligament  interna]  or 


external ;  two  distinct  muscular  impressions,  united  by  a  pallia! 
impression  which  is  very  flexuous  backwards. 

M.  De  Blainville  remarks  that  all  the  animals  of  this  family  live 
inclosed  in  the  mud,  the  sand,  or  calcareous  stone,  almost  without 
ever  changing  their  place,  always  in  a  vertical  position,  the  mouth 
below  and  the  auus  above.  All  their  shells,  he  observes  (ordinarily 
white,  and  covered  with  an  epidermis),  hardly  ever  exhibit  any  stria 
from  the  umbo  to  the  base,  but  only  lines  of  growth  (stries  d'accroisse- 
ment). 

Section  1.    (Ligament  internal.) 

Pandora. — Animal  oval,  compressed,  rather  elongated,  with  tho 
mantle  in  form  of  a  case,  terminating  backwards  by  two  tubes  united 
at  their  base  only,  and  rather  short,  opening  anteriorly  for  the 
passage  of  the  foot,  which  is  large,  triangular,  thick,  and  swollen  at 
its  extremity  ;  branchial  large,  free  backwards,  where  the  two  pairs 
are  united  and  terminate  in  a  point  in  the  siphon  ;  labial  appendages 
rather  large,  triangular,  and  not  striated.  Shell  delicate,  regular, 
elongated,  compressed,  inequivalve,  inequilateral,  having  the  right 
valve  flattened  and  the  left  more  or  less  convex ;  umbones  but  little 
distinct ;  hinge  composed  of  a  cardinal  tooth  in  the  right  valve,  corre- 
sponding with  a  cavity  in  the  left ;  ligament  internal,  oblique,  tri- 
angular, inserted  in  a  little  pit  with  rather  projecting  edges ;  muscular 
impressions  rounded,  that  of  the  mantle  but  little  apparent  and 
forming  a  small  excavation.  (Rang.) 

The  Pandorce  live  sunk  in  the  sand  so  deep  that  it  requires  some 
difficulty  to  get  them  out.  They  have  been  found  at  depths  varying 
from  tho  surface  to  10  fathoms. 

Species  are  recorded  from  Norway,  the  European  seas,  including 
the  Mediterranean,  the  Pacific,  the  coasts  of  Georgia  and  Florida  in 
North  America,  and  New  Zealand.  Woodward  enumerates  13  recent 
and  6  fossil  species. 

P.  rostrata  has  the  shell  with  the  anterior  side  produced,  attenuated, 
rostrated,  and  angulated  in  each  valve.  Dr.  Carpenter  says  of  its 
microscopic  structure  that  the  outer  layer  of  regular,  vertical,  and 
prismatic  cells  are  250  times  smaller  than  those  of  Pinna. 

It  is  found  on  the  coasts  of  England  and  France,  and  the  Mediter- 
ranean. 


Soft  parts  of  Pandora  rostrata. 
a,  a,  a,  r,  Mantle,  opened  anteriorly  to  show  the  issue  of  the  foot ;  p,  foot; 
6,  rectum  ;  e,  liver  covered  by  the  ovary  ;  m,  adductor  muscles  ;  c,  c,  tubes. 

P.  obiusa  is  a  more  abundant  British  species. 

Anatina. — Animal  oblong,  rather  thick,  having  the  mantle  closed 
by  a  rather  large  membranous  lamina  with  a  small  rounded  aperture 
at  the  antero-inferior  part  for  the  passage  of  a  linguiform  foot ;  two 
elongated  tubes  separated  deeply  at  their  extremity,  the  lower  being 
rather  greater  than  the  upper ;  branchiae  narrow,  free,  and  pointed 
backwards.  Shell  delicate,  sometimes  translucent,  oval,  elongated  or 
oblong,  gaping  at  one  or  both  extremities,  equivalve ;  very  inequi- 
lateral; umbones  placed  backwards,  the  upper  anterior  border  being 
longer  than  the  posterior ;  hinge  without  teeth,  but  having  in  their 
place  a  horizontal  excavated  apophysis  or  spoon-shaped  process, 
receiving  the  internal  ligament,  and  sustained  by  a  lamina  which  is 
oblique  and  decurrent  into  the  interior  of  the  shell ;  muscular 
impressions  distant,  oval,  united  by  a  pallial  impression  which  is  but 
little  marked,  but  having  a  deep  and  rounded  excavation  backwards. 
(Rang.) 

There  are  20  living  species  known.  They  inhabit  India,  the 
Philippines,  New  Zealand,  and  Western  America.  There  are  50  fossil 
from  the  Devonian  and  Oolitic  Rocks.  Periploma,  Cochlodesma,  and 
Cercomya  are  sub-genera. 

A.  subr oslrata  has  the  shell  ovate,  membranaceous,  anterior  side 
attenuated  and  subrostrated. 

It  is  a  native  of  the  seas  of  Australia.  Lamarck  adds,  the  Indian 
Ocean. 
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The  Anatince  have  hitherto  been  found  for  tho  most  part  in  sands 
and  shallow  wnter. 


Anatina  tubrostrata. 
a.  Inside  view  of  valve,  showing  the  hinge,  &c. ;  b,  external  view ;  valves 
Dieted. 

Mya. — Animal  oblong,  a  little  compressed,  enveloped  in  a  rather 
delicate  mantle  adhering  by  its  borders,  closed  by  a  membranous 
lamina,  and  forming  backwards  round  the  tubes  a  loose  envelope  in 
which  they  are  withdrawn  ;  tubes  united,  of  moderate  length,  a  little 
separated  at  their  summit  and  radiated  at  their  orifices ;  foot  very 
small,  conical,  coming  out  of  the  mantle  by  a  small  slit  situated  at  its 
antero-inferior  border,  in  the  median  line;  branchire  moderate,  not 
much  elongated,  unequal  on  the  same  side;  mouth  small,  having 
triangular  appendages  striated  like  the  branchia).  Shell  enveloped 
with  an  epidermis  prolonged  upon  the  tubes  and  mantle  of  the 
animal,  rather  solid,  gaping  at  both  extremities,  equivalve  ;  umbones 
projecting  but  little ;  hinge  composed  of  one  or  two  oblique  folds, 
diverging  backwards  from  a  horizontal,  compressed,  spoon-shaped 
process,  belonging  to  the  left  valve  and  corresponding  to  an  equally 
horizontal  fosset  in  the  right  valve  ;  ligament  internal,  inserting  itself 
between  the  fosset  and  the  spoon-shaped  process ;  muscular  impres- 
sions distant,  the  anterior  elongated,  the  posterior  rounded ;  pallial 
impression  narrow  and  deeply  excavated.  (Rang.) 

There  are  ten  species.  They  are  found  in  the  northern  seas,  west 
Africa,  the  Philippines,  Australia,  and  California. 

The  Mya  live  buried  in  sandy  beaches,  wherein  they  often  lie  with 
the  tube  just  projecting :  they  are  also  found  in  the  silt  of  aestuaries. 

M.  arenaria  has  the  shell  ovate,  rounded  anteriorly.  The  subjoined 
cut  shows  the  hinge,  muscular  impressions,  markings,  and  general 
form  of  the  shell. 


Mya  arenaria. 

It  is  found  in  the  British  Channel  and  European  seas.  It  burrows 
a  foot  deep.  It  is  eaten  in  Zetland  and  America,  and  is  regarded  as 
excellent  food. 


Lutrtcota. — Body  oval,  very  much  compressed  or  Hubcyliiidrical, 
tho  mantle  only  closed  in  tho  half  of  its  lower  border;  foot  HMll, 
projecting  but  little  beyond  the  abdominal  mans  ;  tubes  long,  distinct 
or  united.  .Shell  oval  or  elongated,  regular,  equivalve,  more  or  lean 
inequilateral,  HometimcH  scarcely  gaping,  the  edges  constantly  simply 
and  trenchant,  tho  umbones  but  littlo  marked  ;  hinge  giibsimilar, 
formed  of  two  very  small  diverging  cardinal  teeth,  sometimes  effaced 
before  a  largo  triangular  fosset;  ligament  double,  the  external  posterior 
rather  small,  the  internal  mueh  thicker,  and  inserted  in  the  fosxets ; 
two  distinct  muscular  impressions  united  by  a  pallial  impression,  which 
is  deeply  sinuous  backwards.    (Do  lilainville.) 

M.  De  Blaiuvillo  divides  the  genus  Lulrimla  into  the  two  following 
sections : — 

A.  Oval  or  orbicular  species  nearly  equilateral,  very  much  com- 
pressed, gaping  but  little ;  hinge  similar ;  internal  ligament 
inserted  in  the  fosset  of  a  vertical  spoonshaped  process ;  two 
distinct  tubes.    Genus  Liyula,  Leach. 

*  Without  longitudinal  stria). 
L.  compressa  has  the  shell  somewhat  thin,  compressed,  rounded- 
trigonal,  squalid,  transversely  striated,  dirty  gray,  sometimes  yellowish 
or  reddish.    It  is  found  in  tho  British  Channel. 


Lutricola  compreita. 

**  Stria)  from  the  umbo  to  the  base. 
L.  rugosa  (Mactra  rugosa,  Qm.).    It  is  found  in  the  European  seas. 
B.  Oblong  species,  subcylindrical,  gaping  very  much  ;  two  very 
strong  hinge-teeth  ;  spoon-shaped  process  of  the  ligament  verti- 
cal.   Genus  Lulraria,  Lam. 
L.  solenoides  (Mya  oblonga,  Gm. ;  Mactra  Mans,  Dilw.)  hag  the  shell 
oblong,  with  transverse  rugiform  stria),  anterior  end  very  long,  apex 
rounded,  gaping  much ;  dirty  white  or  reddish.    It  is  found  in  the 
European  seas. 


Lutraria  lohnoidet. 
a,  Internal  view  of  valve  ;  6,  external  view. 

The  genera  above  collected  under  the  name  of  Lulricola  by  M.  De 
Blainville  belong  to  the  genus  Lutraria  of  Lamarck.  [Conchacea.] 

There  are  18  species  of  Lutraria  found  in  the  United  States,  Brazil, 
the  Mediterranean,  Senegal,  Cape  of  Good  Hope,  India,  New  Zealand, 
Sitka,  and  the  British  Islands. 

Section  2.  (Ligament  external  and  convex.) 

Psammocola. — Of  the  genera,  or  rather  sub-genera,  enumerated  by 
M.  De  Blainville,  of  this  genus,  51.  Deshayes  is  of  opinion  that  the 
genus  Psammobia  should  be  retained.  It  comes  near  to  the  Tellina, 
differing  from  them  more  in  the  shell,  which  has  not  the  irregular 
posterior  bend,  than  in  the  animal,  if  reference  be  made  only  to  the 
fig'ure  of  Poli.  The  species  figured  by  Messrs.  Quoy  and  Gaimard, 
in  the  'Voyage  of  the  Astrolabe,'  presents  particular  characters, 
observes  M.  Deshayes,  different  from  those  which  Tcllinat  have  hitherto 
shown.  Psammotcea,  he  thinks,  should  not  be  continued  as  a  genus. 
(Edit.  Lam.) 

The  species  are  numerous.  In  his  'Tables,'  M.  Deshayes  gives 
eighteen  as  the  number  of  recent  Psammobia,  and  notices  four  as 
fossil  (tertiary).    Psammobia  rcspcrtina  and  P.  muricata  he  notes  as 
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both  living  and  fossil  (tertiary).  The  number  of  species  of  Psarnmolcea 
recorded  is  eight  recent  and  one  fossil. 

The  species  of  Psammobia  have  been  found  in  sands  at  depths 
varying  from  near  the  surface  to  thirteen  fathoms. 

There  are  40  species  of  Psammobia.  They  are  found  in  Norway, 
the  British  Islands,  New  Zealand,  and  the  Pacific.  P.  gari  is  eaten  in 
the  Pacific. 

Soletellina. — Shell  oval  oblong,  compressed,  with  sharp  edges,  both 
curved  ;  equivalve,  subequilateral,  much  more  wide  and  rounded  at 
the  cephalic  extremity  than  at  the  other,  which  is  more  or  less 
attenuated  and  sub-carinated ;  the  umbones  sub-median,  not  projecting 
much  ;  hinge  formed  of  one  or  two  very  small  cardinal  teeth;  ligament 
thick,  convex,  and  supported  on  very  elevated  nymphal  callosities ; 
two  rounded,  distant,  muscular  impressions;  pallial  impression  very 
sinuous  backwards.  (Blainv.) 

M.  De  Blainville  observes  that  this  genus,  which  he  instituted 
for  four  or  five  species  of  Lamarck's  Solens,  differs  very  little  from 
Psammocola. 

S.  radiata  (Solen  roslratus,  Lam.).  Shell  transversely  oblong,  viola- 
ceous, with  many  obscure  rays ;  anterior  side  attenuated  and  rostrated. 
It  is  found  in  Oriental  seas. 


Solelellina  radiata. 

Sanguinolaria. — Animal  very  like  that  of  Psammobia  florida.  (Garner, 
'Zool.  Trans.,'  vol.  ii.,  pi.  IS,  figs.  1,  2.)  Shell  oval,  a  little  elongated, 
very  much  compressed,  hardly  gaping,  equivalve,  sub-equilateral, 
equally  rounded  at  both  extremities,  without  any  posterior  carination; 
umbones  slightly  indicated  ;  hinge  formed  of  one  or  two  approximated 
cardinal  teeth  in  each  valve  ;  ligament  projecting,  convex ;  two  rounded 
muscular  impressions,  which  are  distant  and  united  by  a  narrow 
pailial  impression,  which  is  very  sinuous  backwards.  (Blainv.) 

Both  M.  De  Blainville  and  M.  Rang  state  that  the  animal  of  San- 
guinolaria  is  unknown. 

S.  occidens.  Shell  radiated  and  spotted  with  whitish  and  red. 
Found  in  the  Mediterranean. 


Animal  of  Sanguinolaria  occidens  in  the  shell.  (Poli.) 

S.  rugosa. — Shell  semiorbiculate,  slightly  convex,  white,  with  rosy 
umbones ;  the  striae  transverse  and  arcuate.  It  is  found  at  Jamaica. 
(Lamarck.) 


Shell  of  Sanguinolaria  rosea.    (Psammobia  rosea,  Desh.) 

The  Sanguinolarice  have  been  found  in  sands  and  sandy  mud,  at 
depths  varying  from  five  to  thirteen  fathoms. 

There  are  20  recent  and  30  fossil  species.  The  former  are  found 
in  the  West  Indies,  Red  Sea,  India,  Madagascar,  Japan,  Australia, 
Tasmania,  and  Peru.    The  latter  are  found  in  the  tertiary  beds. 

Solecurtus. — Animal  much  too  large  for  the  shell ;  lobes  of  the 


mantle  thick  forward,  soldered  together  on  their  posterior  moiety,  and 
prolonged  on  this  side  into  two  great  unequal  siphons  united  near 
their  summit ;  foot  linguiform,  large,  very  thick ;  labial  palps  very 
long  and  narrow ;  branchiae  narrow  and  very  long,  extending  throughout 
the  length  of  the  branchial  siphon.  Shell  oval-oblong,  transverse, 
covered  with  undulating  oblique  and  longitudinal  striae,  gaping  at 
both  extremities.  Hinge  median,  two  cardinal  teeth  in  one  valve,  one, 
rarely  two,  on  the  other,  non-intrant;  nymphse  callous,  thick,  sup- 
porting an  external  and  convex  ligament;  pallial  impression  very 
deeply  sinuous.  (Desh.) 

M.  De  Blainville  separates  his  Solecurtus  into  the  following  sec- 
tions : — 

A.  Flat  delicate  species  with  an  interior  bar  running  obliquely 

from  the  umbo  to  the  abdominal  edge. 
Ex.  S.  radiatus. 

B.  More  cylindrical  species,  without  an  internal  bar 
Ex.  S.  strigilatus. 

C.  Species  still  more  elongated  and  sub-cylindrical. 
Ex.  S.  Legumcn. 

M.  Deshayes  confines  the  genus  to  those  species  which  have  all  the 
same  character  with  S.  strigilatus. 

S.  strigilatus.  Shell  oval  oblong,  very  convex,  rosy,  witli  two  white 
rays,  sculptured  with  oblique  striae.  It  is  a  native  of  tho  Mediter- 
ranean and  Atlantic  ocean. 


Solecurtus  (Solan)  strigilatus. 

There  are  25  recent  and  30  fossil  species.  The  former  occur  in  the 
United  States,  the  British  Islands,  the  Mediterranean,  West  Africa, 
and  Madeira. 

Solen. — Animal  very  much  elongated,  more  or  less  cylindrical  or 
compressed ;  mantle  closed  throughout  its  length,  adhering  by  its 
borders,  and  bound  to  the  lower  edge  of  the  shell  by  a  double  mem- 
brane, which  folds  back  upon  itself  to  form  the  epidermis,  presenting 
backwards  a  single  tube,  double  in  the  interior,  conical,  anuulated, 
susceptible  of  much  elongation,  with  two  simple  orifices,  that  of  the 
siphon  being  greater  than  that  of  the  anus ;  open  entirely  in  front  for 
the  passage  of  a  stout  foot,  which  is  conical,  convex  in  its  middle, 
pointed  at  its  extremity,  and  which  terminates  the  body  of  the  animal 
in  a  straight  line ;  branchiae  long,  narrow,  pointed  backwards,  nearly 
of  equal  size,  adhering  to  two  lines  forward,  one  on  each  side  of  the 
body,  uniting  at  last  at  a  certain  distance  backwards  on  a  single  line, 
and  then  free  and  floating  up  to  the  entry  of  the  siphon ;  labial 
appendages  not  striated  like  the  branchiae,  elongated,  triangular, 
recurved,  and  directing  their  point  backwards ;  mouth  small,  anus  at 
the  extremity  of  a  very  small  tube  floating  in  the  cavity  above  the 
free  part  of  the  branchiae.  Shell-  rather  delicate  generally,  translucid, 
equivalve,  extremely  inequilateral,  elongated,  gaping,  truncated  at 
both  extremities,  and  with  nearly  parallel  edges ;  umbones  entirely 
anterior,  hardly  distinct;  hinge  composed  of  one  or  two  teeth;  ligament 
convex,  slightly  elongated  ;  muscular  impressions  very  distant,  the 
anterior  oblong,  elongated,  rather  narrow,  the  posterior  rather  rounded ; 
pallial  impression  straight,  very  long,  terminated  backwards  by  a 
short  bifurcation.  (Rang.) 


Razor-Fish  (Solen  vagina).     Shell  and  soft  parts. 

The  species  of  Solen,  which  are  popularly  called  Razor  Fishes,  live 
ia  sandy  beaches,  wherein  they  often  lie  buried  in  a  vertical  position 
2  feet  deep,  though  their  ordinary  habit  is  to  go  only  so  low  in  the 
sand  or  silt  (for  they  are  found  also  in  aestuaries)  as  to  leave  the  tube 
just  projecting.  They  may  be  said  to  have  regular  burrows,  whicll 
leave  a  mark  in  the  sand  like  a  key-hole.  When  the  animal  is  undis- 
turbed and  the  tide  is  in,  it  lies  with  the  tubes  at  the  entrance  of  its 
perpendicular  hole  ;  if  it  be  disturbed,  down  it  goes  :  in  short  its  life 
is  spent  in  descending  to  the  depth  of  its  burrow  and  ascending  from 
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it  again  lo  the  surface  by  means  of  the  extension  and  contraction  of 
its  great  muscular  foot,  which  is  situated  at  that  part  of  the  shell 
which  is  lowest.  Although  with  difficulty  obtained  by  digging)  they 
are  easily  induced  to  come  forth  from  their  hiding  places  by  putting 
a  little  salt  over  their  holes.  They  may  then  be  easily  captured. 
Some  of  the  species  make  an  excellent  soup. 

They  are  found  in  the  seas  of  the  whole  world.  There  are  25 
recent  species. 


Solen  Legumen.    Shell  and  soft  parts. 


M.  De  Blainville  thu3  divides  the  genus  : — 

A.  Species  somewhat  curved  longitudinally;  mnbo  not  terminal. 
Ex.  Solcn  cullellus. 

B.  Species  straight,  or  hardly  curved;  umbo  terminal. 
Ex.  S.  Vagina. 

The  British  species  of  Solen  recorded  by  Messrs.  Forbes  and  Ilanley 
ore  S.  Ensit,  8.  marginatus,  S.  pellucidus,  and  S.  siliqua. 


Shell  of  Solen  Fr,sis. 
a,  External  view  of  valves  closed  ;  b,  internal  view  of  valve. 

Solemya. — Animal  oval,  transverse ;  lobes  of  the  mantle  united  for 
their  posterior  half,  terminated  by  two  short  and  unequal  siphons  ; 
foot  proboscidiform,  truncated  anteriorly  by  a  disc,  or  kiud  of  sucker, 
the  borders  of  which  are  fringed ;  a  single  branchia  ou  each  side  in 
form  of  a  plumule,  the  barbs  of  which  are  isolated  up  to  the  base ; 
anus  terminal,  not  floating.  (Deshayes.)  Shell  very  delicate,  fragile, 
compressed,  elongated,  rounded  at  its  extremities ;  the  borders  straight 
and  parallel,  gaping  a  little  backwards,  regular,  equivalve,  very  inequi- 
lateral, covered  with  a  shining  epidermis,  which  invests  it  on  all  sides, 
except  in  front  and  behind ;  anterior  side  much  longer  than  the 
posterior;  umbones  but  little  distinct;  hinge  composed  of  a  cardinal, 
dilated,  compressed  tooth,  which  is  very  oblique,  a  little  curved  above, 
serving  for  the  insertion  of  the  ligament  in  each  valve ;  ligament 
almost  entirely  posterior;  muscular  impressions  small,  rounded, 
distant;  some  traces  of  a  pallial  impression.  (Rang.) 

Sands  are  the  localities  in  which  the  genus  has  been  found. 

Panopcea. — Shell  thick,  solid,  convex,  oblique,  elongated,  gaping  at 
both  extremities,  equivalve,  inequilateral,  rather  irregular;  umbones 
well  marked,  contiguous,  rather  curved  forward,  and  more  approxi- 
mated to  the  anterior  than  the  posterior  part ;  hinge  presenting  a 
conical  tooth  in  each  valve  in  front  of  a  fosset,and  of  a  thick  callosity, 
not  projecting  outwards,  and  but  little  elongated,  on  which  is  inserted 
the  external,  posterior,  and  convex  ligament ;  muscular  impressions 
irregularly  oval,  the  anterior  the  longest,  both  united  by  a  pallial 
impression,  which  is  wide,  parallel  to  the  border  of  the  shell,  aud 
rather  deeply  excavated  backwards.  (Rang.) 

P.  Aldrovandi  is  noted  as  both  living  and  fossil  (tertiary).  Six 
recent  and  140  fossil  species  are  the  numbers  stated  by  Woodward 
in  his  '  Treatise  on  Shells.' 

The  species  of  Panopaa  have  been  found  iu  sands  and  shallow 
water. 
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Glijci  merit. — Animal  elongated,  thick,  cyliiidiaocous,  having  the  lobe* 
of  the  mantle  very  thick,  open  only  at  the  anterior  extremity  for  the 
passage  of  n  small  cylindrical  foot,  and  terminated  posteriorly  by  two 
siphons,  united  into  a  single  cylindrical  vory  fleshy  mass,  and  never 
capable  of  entering  the  shell ;  mouth  moderate,  oval,  accompanied  on 
each  side  by  two  large  equal  triangular  palps,  joined  by  their  Uise  to 
the  anterior  adductor  muscle.  Branchial  long  and  thick,  two  on  each 
side  nearly  equal.  (Deshayes,  after  Audouin.)  Shell  with  a  strong 
epidermis,  elongated,  rounded,  gaping  at  both  extremities,  nfthet 
irregular,  equivalve,  very  inequilateral;  umbones  projecting  but  little, 
skinned  (ccorchds) ;  hinge  toothless,  presenting  only  a  thick  aud  but 
little  elongated  callosity;  external  ligament  supported  by  nymphcC 
projecting  outwards;  muscular  impressions  distinct  and  very  distant; 
pallial  impression  well  marked,  not  excavat'd  posteriorly;  valves 
thickened  by  callosities  in  the  interior.  (Hang.) 

There  is  but  one  species,  which  is  found  on  sands  at  moderate 
depths. 

Saxicava.  [LiTnoPHAOiD.it.] 
Byssomya.    [  15  yssoM  If  A.] 

Rhomboides. — Animal.  Body  rhomboidal,  elongated,  rather  com- 
pressed, with  two  distinct  tubes  backwards;  a  rather  wide  slit  at  the 
anterior  aud  inferior  part  of  the  mantle  for  the  exit  of  a  small  conical 
foot,  with  a  byssus  the  filaments  of  which  are  enlarged  at  the 
extremity.  Shell  rhomboidal,  rather  irregular,  striated  longitudinally, 
very  inequilateral ;  umbones  very  distinct  and  very  auterodorsal ; 
hinge  formed  by  two  small  cardinal  teeth ;  ligament  external,  posterior, 
rather  projecting  ;  two  rounded  muscular  impressions. 

Ex.  Rltombuides  rugosus. 

Hiatella. — Animal  unknown.  Shell  delicate,  elongated,  sub-rbom- 
boidal,  equivalve,  very  inequilateral,  gaping  at  its  inferior  border  and 
posterior  extremity ;  umbo  very  anterior  aud  curved  forwards ;  hinge 
dorsal,  formed  of  a  single  tooth  iu  one  valve  corresponding  with  a 
notch  ou  the  opposite  valve,  or  of  a  small  tooth  with  a  cardinal  fosset 
ou  each  valve;  ligament  probably  external  aud  dorsal;  muscular  aud 
pallial  impressions  unknown.    (De  Blainville.) 

M.  De  Blainville  divides  the  genus  iuto  the  following  sections  :  — 

A.  Species  with  a  tooth  iu  one  valve  only. 
Ex..  Hiatella  biaperta. 

B.  Species  with  a  small  tooth  on  each  valve.   Gphus  Bi«pkolius, 

Leach. 

Ex.  Hiatella  Arctica  (Mya  Arctica,  Oth. ;  Fabr.) 
Gastrochcena.  [Gastroch.esa.] 
Ciavagella.  [Clavagella.] 
Aspergillv.m.    [Asi-ergillum;  Tubicolid.£.] 
PYLORUS.    [Digestion;  Stomach.] 

PYRALLOLITE,  a  Mineral  occurring  crystallised  and  massive. 
Primary  form,  according  to  Levy,  an  oblique-augled  parallelepiped. 
Cleavage  parallel  to  the  two  lateral  faces  of  the  primary  form,  and  to 
one  of  the  diagonal  planes.  Fracture  earthy.  Hardness,  scratches 
carbonate  of  lime,  and  is  scratched  by  felspar.  Colour  white  and 
greenish ;  transparent  on  the  edges ;  lustre  resinous.  Specific  gravity 
2-5o  to  2-60. 

Before  the  blow-pipe  it  becomes  at  first  black,  and  afterwards  white ; 
swells  and  fuses  on  the  edges  into  a  glass,  and  with  borax  give.s  a 
transparent  glass. 

A  massive  variety,  yellowish,  iu  small  laminar  masses,  with  white 


carbonate  of  lime,  red  phosphate  of  liuie,  and  green  pyroxene.  It 

occurs  at  Storgard,  Pargas,  Finland. 

Its  analysis  by  M.  Nordeuskiold  gives — 

Silica  56-62 

Magnesia  23-38 

Alumina      .......  5'38 

Lime       ...  ....  5"58 

Oxide  of  Iron     .       .  0.99 

Oxide  of  Mauganese  0  99 

Water  3"58 

 9652 


PYRAMIDELLID.E,  a  family  of  Gasteropodous  Molhusca.  The 
shell  is  spiral,  tuireted;  the  nucleus  minute,  sinistral;  aperture 
small ;  columella  sometimes  with  one  or  more  prominent  plaits. 
Operculum  horny,  imbricated,  nucleus  internal.  The  animal  has 
broad  car  shaped  tentacles,  often  connate  ;  eyes  behind  their  tentacles, 
at  their  bases;  proboscis  retractile ;  foot  truncated  in  front;  tongue 
unarmed.  The  species  of  this  genus  are  all  marine.  Messrs.  Forbes 
and  Hanley  speak  of  this  family  as  presenting  "  subjects  of  much 
interest  to  the  student  of  extinct  Mollusca,  numerous  forms  having 
all  the  aspect  of  being  members  of  this  family  occurring  among  the 
fossils  of  even  the  oldest  stratified  rocks.  Mauy  of  tiietn  are  gigantic 
compared  with  existing  species,  and  the  group,  as  a  whole,  may 
be  regarded  rather  as  appertaining  to  past  ages  than  to  the  present 
epoch." 

The  genera  embraced  in  this  order  are — Pyramidella,  0  lustoinia, 
Aelis,  Stylifer,  Chemnitzia,  Eulima,  Ealimdfa,  Stflina,  Loxontma, 
Macrocheilus,  Truncatella,  Olina. 

Pyramidella  has  11  recent  and  12  fossil  species.  Ph  reo  t 
species  are  found  in  the  West  Indies,  Mauritius,  aud  Australia,  i'he 
fossil  in  the  chalk. 
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Stylina  has  6  recent  species.  They  are  found  in  the  West  Indies,  the 
Philippines,  and  the  Galapagos. 

Loxonema  is  a  fossil  genus  with  75  species.  Principally  from  the 
Lower  Silurian  of  North  America  and  Europe. 

Macrocheilus  is  fossil,  and  has  12  species.  They  are  found  in  the 
Devonian  and  Carboniferous  Rocks. 

For  the  other  genera  see  Chemnitzia,  Odostomia,  Edlima. 

PY'RAMIS,  a  genua  of  Qasteropodous  Mollusca;  also  of  Acalcphw. 

[ACALEPHiE.] 

PYRARGILLITE,  a  Mineral  occurring  in  four-sided  prisms,  with 
bevelled  edges  and  massive;  frequently  traversed  by  chlorite.  Colour 
black  or  blue ;  in  the  former  case  shining,  in  the  latter  dull.  Emits 
an  argillaceous  odour  when  heated.  It  dissolves  entirely  in  nitric  acid. 
It  is  found  in  granite  near  Helsingfors  in  Finland. 
Its  analysis  by  Nordenskiold  gives — 

Silica  43-93 

Alumina   28'93 

Oxide  of  Iron  5  30 

Ma-nesia  290 

Totash  1-05 

Soda  1-83 

Water  15-47 

 99-11 

PYRENEITE.  [Garnet.] 
PYRENESTES.  [FrinoillidvE.] 
PYRENOMYCETES.  [Fungi.] 

PYRETHRUM  (from  trip,  fire,  because  of  the  hot  taste  of  the  root), 
a  genus  of  Composite  Plants  belonging  to  the  tribe  Aslcracerv.  It  has  a 
hemispherical  involucre,  the  receptacle  flat  or  convex.  The  fruit  angular 
and  not  winged.    The  pappus  an  elevated  membranous  border. 

P.  Parlheniwm,  Feverfew,  has  stalked  pinnate  leaves,  with  ovate  or 
oblong  segments,  and  piuuatifid  ;  they  are  of  a  hoary  green  the  leaf- 
lets incline  to  ovate  decurrent  aud  cut.  The  flower-heads  are  erect, 
about  half  an  inch  broad,  with  a  convex  yellow  disc,  and  numerous 
short  broad  abrupt  2-ribbed  white  rays,  often  wanting,  sometimes 
multiplied,  and  the  disc  being  obliterated  constituting  a  double  flower. 
The  whole  plant  is  bitter  and  strong  scented,  reckoned  tonic,  stimu- 
lating, and  anti-hysteric.  It  was  once  a  popular  remedy  in  ague.  It  is 
said  that  the  odour  is  peculiarly  disagreeable  to  bees,  and  that  these 
insects  may  be  easily  kept  at  a  distance  by  carrying  a  handful  of  the 
flower-heads.  It  is  common  in  many  parts  of  Europe  and  in  England. 

P.  inodorum  has  sessile  pinnatifid  leaves,  in  numerous  capillary- 
pointed  segments.  A  branched  stem,  solitary  heads,  the  involucral 
scales  lanceolate  obtuse ;  the  fruit  rugose  with  two  round  glandular 
dots  on  the  ext-  rnal  face  just  below  the  elevated  entire  border.  It  is 
found  in  fields  and  waste  places  in  Great  Britain. 

P.maritimum  has  sessile  doubly  pinnate  leaves,  with  fleshy  segments, 
convex  above,  keeled  beneath.  The  stem  diffuse  and  branched,  the 
heads  solitary ;  the  fruit  rugose,  and  with  two  elongated  glandular 
Bpots  on  the  external  face,  just  below  the  elevated  lobed  border.  It  is 
found  on  sea-shores  in  Great  Britain. 

P.  officinale  is  the  Pellitory  of  Spain,  once  much  esteemed  as  a  siala- 
gogue,  and  resorted  to  for  relief  in  toothache.  Grew  says  that  "when 
the  root  of  Pyrethrum  is  chewed,  it  makes  a  sensible  impression  on 
the  lips,  which  continues  like  the  flame  of  a  coal  betwixt  in  and  out 
for  nine  or  ten  minutes."  When  extracted,  the  acrid  oil  contained  in 
the  root  is  said  to  be  serviceable  in  cases  of  palsy,  and  when  cutaneous 
action  is  required,  as  a  liniment.  Ainslie  says  it  is  administered  in 
typhus  fever  by  the  Indian  practitioners. 

(Lindlev,  Flora  Medica  ;  Babington,  Manual  of  British  Botany.) 

PYRGITA.  [Passer.] 

PYRGOM.  [Pyroxene.] 

PYRGOMA.  [Ciuripedia.] 

PYRINA,  a  genus  of  Fossil  Echinodermata. 

PYRITES.    [Copper;  Iron.] 

PYROCHLORE,  a  Mineral  which  occurs  in  octahedral  crystals. 
Primary  form  a  cube.  Cleavage  parallel  to  the  faces  of  a  regular 
octahedron,  but  not  easily  to  be  obtained.  Fracture  conchoidal,  with 
ft  lustre  between  vitreous  aud  resinous.  Hardness  5*0.  Colour  red- 
dish brown  or  black.  Streak  pale.  Translucent,  opaque.  Specific 
gravity  4'206  to  4'216.  Infusible  by  the  blow-pipe  ;  becomes  greenish- 
yellow  by  calcination.  Found  at  Freclrichswaru  iu  Norway,  and  in 
Siberia.    The  analysis  by  Wobler  gives — 

Titanic  Acid   G2'75 

Lime       •  12-S5 

Oxide  of  Cerium  6-80 

Oxide  of  Uranium  618 

Oxide  of  Manganese  .       .       ,  2'7S 

Oxide  of  Iron  216 

Oxide  of  Tin  0  61 

Water  4-20 

 98-3 

PYROLA,  a  genus  of  Plants,  the  type  of  the  order  Pyrolaceo:.  It 
has  the  calyx  5-cleft,  or  5-parted ;  5  petals;  10  stamens,  slightly 
adhering  at  the  base;  style exserted ;  stigma  5-lobed  ;  capsule 5-celled, 
dehiscing  near  the  base,  and  the  margins  of  the  valves  connected  by 
totnentuin. 

P.  rotundifolia,  Round-Leaved  Winter-Green,  has  the  stamens 


curved  upwards  ;  the  style  declinate,  arcuate  at  the  apex  ;  the  petals 
obovate  ;  the  segments  of  the  calyx  lanceolate-acute,  recurved  at  the 
apex,  half  the  length  of  the  corolla,  and  with  equal  ra  -ernes.  This 
plant  is  a  native  of  Asia,  Europe,  and  North  America.  It  is  found  in 
Great  Britain,  iu  the  North  of  England,  and  the  Highlands  of  Scot- 
land, but  it  is  a  rare  plant.  It  has  milk-white  flowers  and  numerous 
leaves,  aud  is  the  largest  plant  of  the  genus.  There  are  four  other 
species  of  Pyrola  natives  of  Great  Britain  ;  one  of  these,  P.  unijlora, 
is  only  found  in  Scotland. 

P.  aphylla,  Leafless  Winter-Green,  has  no  leaves,  the  scape  is 
angular,  and  furnished  with  numerous  scales  at  the  base  ;  the  racemes 
are  many-flowered  ;  the  petals  are  roundish,  and  the  disc  of  the  stigma 
is  elongated.  This  plant  is  a  native  of  Nootka  Island,  on  the  uorth- 
west  coast  of  America,  where  it  was  collected  by  Mr.  Menzies.  It  is 
remarkable  as  indicating  the  approach  of  the  genus  to  the  characters 
of  Monotropacew.  It  has  globose  pendulous  milk-white  flowers,  aud 
the  scales  upon  the  scape  are  of  a  greenish  colour. 

Chimaphila  corymbosa  is  the  Pyrola  umbellata  of  Linnocus.  [CniMA- 
phiia.] 

PYROLACE^E,  Winter-Greens,  a  natural  order  of  Exogenous  Plants. 
It  has  the  following  characters  : — Calyx  5-lcaved,  persistent,  inferior. 
Corolla  monopetalous  hypogynous,  regular,  deciduous,  4-  or  5-toothed, 
with  an  imbricated  aestivation.  Stamens  hypogynous,  twice  as  numerous 
as  the  divisions  of  the  corolla;  anthers  2-celled,  opening  by  pores. 
Ovary  superior,  4-  or  5-celled,  many-seeded,  with  a  hypogynous  disc; 
style  1,  declinate;  stigma  slightly  indusiate.  Fruit  capsular,  4-  or  5- 
celled,  dehiscent,  with  central  placenta;.  Seeds  indefinite,  minute, 
winged  ;  embryo  minute,  at  the  base  of  a  fleshy  albumen.  (Lindley.) 
The  species  are  herbaceous  plants,  rarely  under-shrubs.  The  stem  is 
round,  and  in  the  frutescent  species  leafy.  The  leaves  are  simple, 
and  are  either  entire  or  toothed.  The  flowers  are  either  solitary  or 
disposed  in  terminal  racemes.  Although  often  placed  with  Ericacea:, 
the  habit  of  these  plants  is  very  different  from  that  order;  they  have 
also  winged  seeds,  a  minute  embryo,  and  declinate  styles,  all  marks  of 
difference  which  have  induced  Dr.  Lindley  to  place  them  in  an  order 
separate  from  Ericacea:.  Monotropacece  are  distinguished  from  this 
order  by  their  leafless  scaly  stems  and  parasitical  habit.  The  embryo 
also  is  at  the  apex  of  the  albumen  iu  Monotropaceie,  while  it  is  at  its 
base  in  Pyrolaceo:.  Pyrola  aphylla  forms  a  passing  link  from  Pyrolaccm 
to  Monotropacew  ;  whilst  Tolmiea,  in  the  latter  order,  is  a  link  in  the 
other  direction.  There  is  an  approach  to  an  indusiate  stigma  in 
some  of  the  species  of  Pyrolaceo:,  which  indicate  an  affinity  with 
Goodeniacew. 

The  following  genera  belong  to  this  order : — Pyrola,  Chimaphila, 
Moneses,  Cladothamnus,  Galax. 

The  species  of  these  genera  are  natives  of  Europe,  North  America, 
and  the  northern  parts  of  Asia. 

Moneses  and  Cladothamnus  have  each  one  species.  M.  rjrandifulia 
is  a  native  of  Europe,  Asia,  and  North  America,  in  alpine  woods.  C. 
pyrolijloriis  is  a  native  of  the  north-west  coast  of  America,  and  of  the 
island  of  Sitcha. 

Galax  is  a  genus  of  doubtful  position. 

PYROLUSITE.  [Manganese.] 

PYROMORPH ITE.  [Lead.] 

PYROPE.  [Garnet.] 

PYROPHYLLITE  (Radiated  Talc),  a  Mineral  which  occurs  in 
fibrous  radiating  masses  and  small  prisms  of  indeterminate  form. 
Hardness  1'5«  Colour  light  green.  Lustre  pearly,  transparent  iu 
thin  laminae.  Specific  gravity  2  8.  Before  the  blow-pipe  it  exfoliates 
into  white  leaves,  but  doe3  not  fuse.  With  borax  it  gives  a  green 
glass,  which  becomes  colourless  when  cold ;  with  soda  it  gives  a  tran- 
sparent yellow  glass.  It  occurs  near  Beresof,  in  the  Uralian  Mountains, 
Siberia.    Its  analysis  by  Hermann  gives  — 

Silica  59-79 

Alumina  29-46 

Magnesia     .       .       .       .       .       .  .4*00 

Oxide  of  Iron  1*0 

Water  562 

 100-67 

PYRORTHITE,  a  Mineral,  which  occurs  imbedded  in  granite  or 
quartz,  in  single  or  aggregated  slender  columnar  masses.  Fracture 
conchoidal,  uneven,  earthy.  Hardness  2-5.  Colour  blackish-brown. 
Lustre  resinous.  Opaque.  Specific  gravity  2'19.  When  cautiously 
heated  by  the  blow-pipe  it  takes  fire  and  burns  without  either  flame 
or  smoke  ;  it  afterwards  becomes  white,  and  eventually  fuses  into  a 
black  enamel.  With  borax  it  give3  a  transparent  glass.  It  dissolves 
in  acids  when  heated,  except  a  black  powder.  It  is  found  near 
Fahlun,  in  Sweden.    The  analvsis  by  Berzelhu  gives — 

Silica  1043 

Oxide  of  Cerium  13-92 

Oxide  of  Iron  6  0S 

Yttria  4  87 

Alumina     .......  3'59 

Lime      .       .       .       .      .      .       .   .  1*81 

Oxide  of  Manganese  1'39 

Water   26  50 

Carbon  and  Loss  .      .      .      .      »  .31-41 

 100 
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PYROSIDERITE. 


QUADRUMANA. 


PYROSIDERITE.  [Iron.] 

PYROSKLERITE,  a  Mineral.  Its  primary  form  is  a  rhombio 
prism,  with  one  perfect  cleavage,  and  another  at  right  anglos  with 
this  imperfect.  Colour  enierald-grcon  and  apple-green  ;  streak 
white.  Fracture  uneven  and  splintery.  Hardness  3'0.  Lustre  dull. 
Translucent.  Specific  gravity  2  74.  It  is  found  in  tho  island  of 
Elba,  and  at  Aker  in  Sudermauland.  Its  analysis  by  Von  Kobell 
gives — 

Silica  37-03 

Alumina  13  50 

Magnesia     .......  3102 

Protoxide  of  Iron  3  52 

Oxide  of  Chromium  1'43 

Water  11*00 

 9810 

PYROSMALITE.  [Lion.] 

PYROXENE,  a  Mineral,  which  has  received  various  names,  probably 
because  it  has  been  found  in  different  countries,  and  under  slightly 
varying  circumstances  and  properties.  The  different  names  by  which 
it  has  been  known  are  Alalite,  Awjilc,  Baikalite,  Ooccolile,  Diopside, 
Fassaiie,  Jeffersonite,  Malacolitc,  Massite,  Pyrgom,  and  Sahlite. 
[Augite.] 

PYRRHITE,  a  Mineral,  occurring  crystallised  in  regular  octahe- 
drons. It  has  no  cleavage  observable.  Colour  deep  orange-yellow. 
Hardness  equal  to  that  of  Felspar.  Lustra  vitreous,  brilliant.  Trans- 
parent on  the  edges.  It  is  found  at  Alabaschka,  near  Mursinsk,  and 
at  the  Azores. 

PY'RRHOCORAX.  [Corvid/B.] 

PYRRHO'DES.  [Psittaoid/e.] 

PYRRHOT1NE,  or  magnetic  iron  pyrites.  [Iron.] 

PY'RRHULA.  [Buu.i.'Inoii.] 

PYKRHULAUDA,  a  genus  of  Birds. 

PY'RULA.  [SlPHONOSTOMATA.] 

PYRUS,  the  Latin  word  for  Pear-Tree,  is  the  name  of  a  genug  of 
Plants  belonging  to  the  natural  order  Rosacea;.  This  genus  is  cha- 
racterised by  having  a  superior  calyx  with  a  5-lobed  limb;  roundish 
petals;  five  styles;  the  fruit  a  closed  5-celled  pome  with  a  cartilaginous 
putamen  called  the  core ;  two  seeds  in  each  cell ;  the  testa  carti- 
laginous. The  species  are  trees  or  shrubs  with  simple  or  pinnate 
leaves,  and  the  flowers  placed  on  terminal  many-flowered  cymes.  The 
species  of  this  genus  have  obtained  various  names,  as  AppleB  and  Pears, 
Crabs,  Beam-Trees,  and  Mountain-Ashes. 

P.  communis,  the  Pear,  has  ovate  serrated  leaves,  glabrous  on  both 
surfaces,  with  umbellate  peduncles.  It  is  a  native  of  Eui-ope  in  woods 
and  hedges.  In  its  wild  state  it  is  thorny,  but  always  unarmed  when 
cultivated.  It  is  the  Pear-Tree  of  our  orchards.  It  is  easily  dis- 
tinguished from  the  apple-tree  by  the  shape  of  its  fruit.  [Pear,  in 
Arts  and  Sc.  Div.] 

P.  Main*,  the  Apple,  has  acute  serrate  ovate-acute  leaves;  flowers 
in  a  sessile  umbel ;  the  fruit  globose,  and  the  styles  combined  below. 
This  is  the  Crab-Tree  of  our  hedges  when  wild,  and  the  Apple-Tree  of 
our  orchards.    [Apple,  in  Arts  and  Sc.  Div.] 

Other  species  of  Pyvus  besides  the  above  yield  edible  fruits. 

On  Mount  Sinai  grows  a  species  called  P.  Sinaica,  whose  fruit  is 
hard,  gritty,  and  austere,  and  whose  leaves  are  gray  with  down ;  in 
Germany  a  similar  kind,  the  P.  nivalis,  is  by  no  means  uncommon, 
with  a  considerable  resemblance  to  the  last ;  Siberia  and  Persia 
produce  another,  called  P.  salicifolia,  with  very  narrow  hoary  leaves ; 
and  in  the  former  country  are  found  the  Siberian  Crab,  P.  prunifolia, 
and  the  Berry-Fruited  Crab,  P.  baccata,  whose  fruit  is  too  small  for 
ordinary  consumption,  but  is  often  seen  in  the  form  of  a  sweetmeat. 


Besides  these,  tho  Chincso  Crab,  P.  spectalilis,  and  also  P.  coronaria, 
are  cultivated  for  their  flowers. 

P.  domeslica,  tho  Service-Tree,  has  serrated  pinnated  loaves,  downy 
below ;  tho  flowers  in  panicles,  and  the  fruit  obovate.  This  tree, 
though  not  uncommon  in  Great  Britain,  is  a  doubtful  native.  Its 
wood  is  very  compact,  and  is  said  to  bo  tho  hardest  and  heaviest  of 
any  indigenous  in  Europe. 

P.  Aria,  tho  White  Beam-Tree,  lias  the  leaves  oval  or  oblong, 
unequally  and  doubly  serrate  or  slightly  lobed  towards  tho  end, 
nearly  ontiro  below  ;  flowers  corymbose.  It  inhabits  rocks  in  the 
West  and  North  of  England.  Its  scarlet  fruit  renders  it  very  orna- 
mental in  tho  autumn. 

P.  aucuparia,  tho  Rowan-Tree,  or  Roan-Tree,  known  also  under 
the  names  of  tho  Fowler's  Service-Tree  and  Mountain-Ash.  Its  Latin 
name,  P.  aucuparia,  and  its  various  modern  designations,  have  been 
given  to  it  on  account  of  the  general  use  made  of  its  fruit  for  the 
purpose  of  decoying  birds  into  traps.  It  is  much  cultivated,  both  on 
account  of  its  valuable  wood  and  rapid  growth.  It  is  known  from  the 
other  species  of  Pyrus  by  its  slightly  glabrous  serrated  leaflets  and  its 
globose  fruit.  It  is  found  in  most  parts  of  Europe,  in  the  north-w-  t 
of  Asia,  in  Nova  Scotia,  and  other  regions  of  the  northern  parts  of 
North  America,  and  in  the  island  of  Japan.  It  does  not  however 
attain  equal  magnitude  in  all  climates.  In  its  most  northern  localities 
and  alpine  situations  it  is  a  low  shrubby  bush;  whilst  in  southern 
districts  it  forms  a  handsome  tree,  growing  to  the  height  of  20  or 
30  feet.  The  finest  trees  in  this  island  arc  found  in  the  Western 
Highlands  and  on  the  west  coast  of  Scotland.  This  tree  has  enjoyed 
from  remote  times  a  distinguished  reputation.  A  belief  in  its  power 
•against  witchcraft  and  evil  spirits  of  all  kiud3  seems  to  have  been 
prevalent  at  a  very  early  date ;  and,  according  to  Lightfoot,  in  his 
'  Flora  Seotica,'  it  was  till  a  lato  period  held  in  high  reputation  in 
Scotland  as  a  charm  against  evil  influence.  It  is  through  a  hoop  of 
this  wood  that  sheep  are  made  to  pass  night  and  morning  as  a  pre- 
servative against  evil  spirits. 

The  Rowan-Tree  is  a  graceful  tree,  with  an  erect  stem  and  orbicular 
head.  It  grows  very  rapidly  for  the  first  three  or  four  years  of  its 
existence,  and  on  this  account  it  is  well  adapted  for  planting  with 
young  oaks,  which  it  protects  till  they  grow  above  it,  when  it  is 
destroyed  by  their  shade.  It  also  forms  excellent  coppice-wood,  the 
shoots  being  adapted  for  poles  and  for  making  hoops.  The  bark  is 
used  by  tanners.  The  leaves,  when  dried,  have  been  sometimes  used 
in  the  north  of  Europe  as  a  substitute  for  wheat  in  times  of  scarcity. 
It  is  prized  next  to  yew  for  making  the  bow.  In  Wales  it  is  as 
religiously  planted  in  churchyards  as  the  yew  is  in  England. 

P.  fennica  is  a  species  also  called  a  Service-Tree,  and  found  in  the 
north  of  Europe  and  Scotland.  It  has  scarlet  fruit.  The  leaves  are 
oblong,  doubly  serrate  near  the  apex,  pinnatifid  below ;  the  pinna) 
lanceolate-»blong,  serrated,  the  two  lowermost  distinct,  under  side 
white  and  downy.    Flowers  corymbose. 

P.  torminalis,  the  Wild  Service-Tree,  is  a  native  of  England.  It  has 
cordate  or  ovate-lobed  glabrous  leaves,  the  lobes  triangular  acute,  ser- 
rated, the  lower  ones  larger  and  spreading,  the  flowers  corymbose.  It 
has  brown  oval  fruit. 

P.  scandica  is  another  British  species ;  at  one  time  supposed  to  be 
a  hybrid,  but  distinguished  by  the  lobes  of  its  leaves  being  triangular- 
oval,  toothed,  deepest  towards  the  middle.    Flowers  corymbose. 

These  species  are  all  natives  of  Great  Britain.  A  number  of  others 
have  been  introduced  into  our  shrubberies  and  parks.  Of  these  a  full 
account  is  given  in  Loudon's  'Arboretum  et  Fruticetum  Britannicum.' 

PYTHON.  [Boa.] 

PYXIS.  [Chelonia.] 


QUADRU'M  ANA,  Cuvicr's  name  for  his  second  order  of  Mammlfer- 
ous  Animals,  an  order  which  must  be  always  viewed  by  the 
zoologist  with  great  interest,  inasmuch  as  it  contains  those  forms 
among  which  will  be  found  the  nearest  approach — though  the  distance 
is  still  great — to  Man.    [Chimpanzee  ;  Orang-Utan  ;  Ape  ;  Cheiro- 

PODA.] 

The  order  Primates  of  Linnceus  consisted  of  the  genera  Homo,  Simia, 
Lemur,  and  Vespertilio.  [Primates.] 

Cuvier  placed  Homo  aloof  in  his  order  Bimana,  of  which  it  is  the 
only  genus.  His  order  Quadrumana  embraced  the  Singes  (Simia, 
Linn.,  including  the  Orangs)  and  the  Makis  (Lemur,  Linn.) ;  between 
these  two  extremes  came  the  Ouistitis,  or  Arctopitheci.  [Jacchus.] 

Of  his  Quadrumana,  Cuvier  remarks  that,  independently  of  the 
anatomical  details  which  distinguish  them  from  man,  they  differ  from 
him  in  the  very  striking  character  arising  from  their  hind-feet  having  ! 
free  thumbs,  which  are  opposeable  to  the  other  fingers,  whilst  those  . 
fingers  are  long  and  flexible,  like  those  of  the  hand.  They  therefore 
climb  trees  with  facility ;  but  they  do  not  hold  themselves  or  walk 
erect  except  with  difficulty,  their  foot  in  such  case  not  resting  on  the 
Bole,  but  on  its  external  edge,  and  their  narrow  pelvis  not  favouring 
equilibrium  in  that  posture.    Their  intestines,  he  observes,  are  suf-  j 
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ficiently  similar  to  ours,  their  eyes  are  directed  forward,  they  have 
mamma:  on  the  breast,  et  penem  peudentem.  The  cerebrum  has  three 
lobes  on  each  side,  the  posterior  of  which  covers  the  cerebellum,  and 
the  temporal  fossa  is  separated  from  the  orbit  by  a  bony  partition; 
but  for  the  rest,  they  recede  gradually  from  the  form  of  man,  assuming 
a  more  elongated  muzzle,  a  tail,  and  a  progression  more  and  more 
exclusively  quadruped.  Nevertheless,  adds  Cuvier,  the  liberty  of 
their  fore  arms  and  the  complication  of  their  hands  permit  among 
them  all  many  actions  and  gestures  similar  to  those  of  man. 

Illiger's  first  order,  Erecta,  like  Curier's  Bimana,  included  man 
alone.  His  second  order,  Pollicata,  consisted  of  the  Quadrumana, 
the  Prosimii,  the  Macrotarsi,  the  Leptodactyla,  and  the  Marsupialia. 

The  Quadrumana  embraced  the  Orangs  and  Simkc  generally,  in- 
cluding Hapale  (the  Jacchus). 

Dr.  J.  E.  Gray  divides  the  Primates  into  the  Anthropomorphous  and 
Quadrupedoid. 

The  first  family  of  the  first  division,  Hominidai,  is  thus  sub- 
divided : — 

t  Tail  none. 

1.  Hominina,  Homo.  2.  Sijiuna,  Troglodytes,  Geoff;  Simia,  I  Ana. 
Hylobates,  111. 
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++  Tail  lorig  or  short. 

3.  Phese ytina,  Presbylcs,  Esch.    4.  Cercopithecina,  Lasiopyga, 

111. ;  Ccrcopithecus,  Linu. ;  Cercocebus,  Geoff. ;  Macacus.  5.  Cyno- 
cei'Iialina,  Cyiioccphalus,  Briss. ;  Papio,  Briss. 

The  second  family,  Sariguidce,  is  thus  subdivided  : — 

"t*  Tail  end  naked. 
1.  Mycetina,  Myceles,  111.    2.  Atelina,  Aides,  Geoff.;  Brachyleles, 
Spix;  Gustromargus,  Spix;  LagolUrix,  Geoff. 

+t  Tail  end  hairy. 
3.  Callithrtcina,  Cebus,  Erxl.    4.  Saouinina,  Saguinus,  Lacdp. ; 
Nyctipithccus,  Spix ;  Pithccia,  Geoff. ;  Erachypus,  Spix.  5.  Harpalina 
(Hapalina  ?),  Jacchus,  Geoff. 

Under  the  Quadrupedoid  division,  Dr.  Gray  arranges  the  Lemuridai, 
the  Galcopithecid(V,  and  the  Vcspcrtilionidce. 

Under  the  Quadrumana,  or  Tetrachcirs  (his  second  order),  M.  Lesson 
arranges  the  Simice  and  Lemuridce  generally,  together  with  Boris, 
JVyticcbus,  Galago,  Tardus,  Cheiromys,  and  Cheiragalcus. 

His  first  order,  Bimana,  includes  man  only. 

The  Quadrumana  form  the  first  order  of  the  system  of  Mr.  Swain- 
son,  who  excludes  man  from  the  zoological  circle.  His  Quadrumana 
consist  of  the  following  families  and  genera  :  — 

1.  Simiad.'E.— Simia  (iuclnding  Troglodytes,  Ilylobates,  Presbytes,  and 
Pithccus,  as  sub-genera). 

Ccrcopithecus  (including  Lasiopyga,  Scmnopilhecus,  Colobus,  Ccrcopi- 
thecus, Caxoccbus,  and  Nasalis,  as  sub-genera). 
Inuus. 
Mar-icus. 

Papio  (including  Papio  and  Cyanoccphalus  (Cynoccphalus  ?)  as  sub- 

genera). 

2.  Cerid/R. — Myceles,  Lagothrix,  Ateles,  Cebus,  CMithrix,  JIapales 
(including  Midas  as  a  sub-genus),  and  Pithecia. 

3.  Lemuiud/e;  and  4.  Vespertilionid.e.  [Simiadje;  Lemurid/E; 
Galeopituecus  ;  Cheiroptera.] 

QUAGGA.  [Equid;b.] 
QUAIL.  [Perdicid,e.] 
QUAKING  GRASS.  [Briza.] 

QUAMASH  is  the  North  American  name  of  an  eatable  Bulb,  found 
in  the  plains  of  the  Missouri,  and  called  Camassia  escidenla  by  botan- 
ists. It  is  a  plant  of  the  Liliaceous  order,  aud  is  nearly  allied  to  the 
European  Squill. 

QUAMOCLIT,  a  genus  of  climbing  Plants  of  the  natural  family  of 
Convolvidacea",  chiefly  found  in  the  hot  parts  of  America,  but  specie3 
are  indigenous  both  in  India  and  Chiua.  The  genus  is  characterised 
by  having  a  5-leaved  calyx.  Corolla  somewhat  salver-shaped,  plicate, 
and  5-lobed.  Stamens  5,  inserted  into  the  base  of  the  corolla.  Ovary 
4-celled.  Cells  with  single  ovules.  Style  simple.  Stigma  capitate 
and  bilobed.  Capsule  4-celled,  4-valved.  Seeds  4,  erect.  Climbing 
plants  with  the  leaves  alternate,  cordate,  entire,  lobed,  or  pinnatifid; 
peduncles  axillary ;  one  or  many  flowers  of  a  red  colour.  Q.  vulgaris 
is  common  in  every  part  of  India,  and,  being  a  beautiful  plant,  has 
been  cultivated  iu  this  country  as  a  tender  annual.  The  name  of  the 
genus  has  been  taken  from  that  of  this  species,  which  was  Ipomcca 
Quamoclit,  the  latter  name  signifying  Dwarf-Bean,  because,  though 
smaller,  it  resembles  the  kidney-bean  in  its  habit. 

QUARTZ,  the  Mineralogical  name  of  numerous  varieties  of  Rock 
Crystal,  the  Native  Oxide  of  Silicon  [Silica],  called  also  Siliceous 
or  Flint  Earth,  aud  Silicic  Acid.  It  is  rernai-ked  by  Mr.  Brooke 
('Mineralogy')  that  the  "differences  of  structure,  hardness,  specific 
gravity,  mixture  with  foreign  matter,  and  other  characters  belonging 
to  this  species,  are  so  numerous  as  to  render  any  single  description 
inapplicable  to  all  its  varieties."  Some  of  the  varieties  of  quartz  have 
been  already  described ;  these  we  shall  presently  refer  to. 

Quartz  occurs  crystallised  and  massive,  and  in  both  states  it  is 
widely  diffused  throughout  nature,  and  is  especially  one  of  the  con- 
stituents of  granitic  and  the  older  rocks.  The  primary  form  of  the 
crystal  is  a  rhomboid,  but  this  is  of  rare  occurrence :  it  is  generally 
met  with  in  hexagonal  prisms  terminated  by  hexagonal  pyramids,  and 
when  the  prism  is  entirely  wanting  and  both  pyramids  are  present 
the  crystal  is  a  dodecahedron  with  triangular  planes.  Cleavage 
parallel  to  the  planes  and  pyramids  of  the  ordinary  crystal.  Fracture 
conchoidal.  Hardness  7'0.  Scratches  glass  readily,  and  gives  fire 
with  steel.  Becomes  positively  electrical  by  friction,  and  two  pieces, 
when  rubbed  together,  become  luminous  in  the  dark.  Transparent; 
translucent ;  opaque.  Lustre  vitreous,  resinous.  Specific  gravity 
2  09  to  2'81.  Colourless  when  pure,  but  exhibiting  a  vast  variety  of 
colours,  of  which  those  mentioned  below  are  the  more  remarkable. 

Quartz  is  infusible ;  insoluble  in  acids  in  general,  but  acted  on  by 
hydrofluoric  acid.  It  combines,  by  fusion,  with  the  alkalies,  potash  and 
soda;  and  thus  with  them  acts  the  part  of  an  acid,  and  also  iu  many 
natural  compounds.  The  acid  is  termed  Silicic  Acid,  and  its  com- 
pounds Silicates. 

The  finest  specimens  of  crystallised  quartz  occur  in  Dauphind, 
Madagascar,  &c. ;  they  are  found  also  in  Cornwall  and  near  Bristol  of 
great  brilliancy,  and  are  known  by  the  name  of  Cornish  and  Bristol 
diamonds     To  enumerate  the  different  places  in  which  this  substance 
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occurs  would  be  almost  endless.  Quartz  is  composed  of  one  equiva- 
lent of  silicon  =  14,  and  one  equivalent  of  oxygen  =  8;  its  equivalent 

is  therefore  22. 

Hornstone  and  Chert  are  varieties  of  compact  quartz.  Cavernous 
quartz  is  termed  Spongiform  Quartz  or  Swimming  Stone,  and  other 
scarlet  varieties  have  also  been  described. 

Quartz  possessing  different  colours  has  received  various  names; 
some  of  these  we  shall  briefly  notice. 

Brown  or  Smoky  Quartz  occurs  in  fine  crystals  near  Cairngorm  in 
Aberdeenshire.  It  is  used  for  seals  and  ornaments  when  cut  and 
polished.  The  nature  of  the  colouring-matter  is  not  known,  but  is 
probably  carbonaceous  matter. 

Purple  Quartz,  or  Amethyst,  is  found  both  crystallised  and  massive. 
It  is  of  every  shade  of  purplish-violet,  and  the  colour  in  the  perfect 
amethyst  is  pretty  equal  throughout  the  crystal  or  mass ;  frequently 
however  the  summits  of  the  crystals  only  are  coloured.  It  is  used  for 
ornaments.    According  to  Rose,  amethyst  consists  of — 

Silica  97-50 

Alumina  0-25 

Oxide  of  Iron  0  75 

 08-5 

Amethysts  of  the  finest  quality  are  found  in  India,  Ceylon,  PcrsiaJ 
and  Siberia.  Amethystine  Quartz  of  inferior  quality  is  met  with  in 
most  countries.    In  Cornwall  it  occurs  in  some  tin-mines. 

Blue  Quartz  (Siderite)  occurs  crystallised  and  massive.  It  is  com- 
pact, of  a  grayish  or  gre^ni-ih-blue  colour.  Lustre  resinous,  waxy. 
Translucent  on  the  edges.    It  is  found  near  Salzburg. 

Green  Quartz  is  found  in  Peru,  in  translucent  hexagonal  prisms. 
Opaque  massive  green  quartz  is  called  Prase;  the  colour  appears  to  be 
owing  to  actinolite.  It  is  found  in  Saxony.  Chrysoprase  is  light 
green  amorphous  quartz;  it  is  coloured  by  oxide  of  nickel.  It  is 
found  iu  Silesia  aud  North  America. 

Yellow  Quartz  is  transparent ;  of  various  shades  of  colour.  It  is 
found  iu  Cornwall,  Scotlaud,  Bohemia,  &c.  It  is  probably  coloured 
by  oxide  of  iron.    It  lias  been  called  Scottish  and  Bohemian  Topaz. 

Yellow  Quartz  is  opaque.  Ferruginous  Quartz  occurs  of  various 
shades  of  yellow  and  reddish-yellow.  According  to  Bucholz,  it  con- 
tains 5  per  cent  of  oxide  of  iron,  to  which  its  colour  is  owiug.  It  is 
found  near  Bristol,  in  Scotland,  &c. 

Red  Quartz  (Compos! el! a),  Hyacinthine  Quartz.  Colour  yellowish 
or  reddish-brown.    It  is  found  iu  Spain  and  North  America. 

Amorphous  Quartz.  The  following  varieties  of  quartz  will  be  found 
under  their  articles,  Agate,  Avantdrine,  Flint,  Flinty  Slate,  Opal, 
and  Bloodstone. 

In  addition  to  these,  which  may  be  considered  as  among  the  purer 
varieties  of  quartz,  it  occurs  mixed  with  variously-coloured  clays  aud 
other  extraneous  matter,  forming  different  kinds  of  Jasper. 

Jasper  occurs  opaque,  which  constitutes  one  of  the  most  prominent 
differences  between  it  and  agate.  Its  colours  are  green,  yellow,  aud 
red,  of  various  shades,  rarely  blue  :  these  colours  are  occasionally 
mixed  in  spots  and  irregular  veins.  Jasper  is  massive,  has  often  a 
resinous  lustre,  but  is  sometimes  dull.  It  is  found  on  many  parts  of 
the  continent,  in  Cornwall,  and  in  Scotland. 

Striped  or  Riband  Jasper  presents  green,  yellow,  and  red  colours  of 
various  shades,  sometimes  in  spots;  but  the  most  beautiful  variety  is 
composed  of  equal  and  parallel  stripes  of  these  colours.  It  occurs  in 
Siberia,  the  Harz,  and  Saxony. 

Egyptian  Jasper-,  or  Egyptian  Pebble,  occurs  in  rough  roundish 
mas-es,  and  is  generally  of  a  brown  colour.  Internally  it  is  usually  of 
a  light  colour.  It  is  found  on  the  surface  to  the  eastward  of  Grand 
Cairo,  and  on  the  borders  of  the  Red  Sea. 

It  is  well  known  that  siliceous  earth  assumes  other  forms  besides 
that  of  quartz  and  the  varieties  of  it  which  have  now  been  described  ; 
one  of  the  most  useful  of  these  is  Common  Sand. 

QUA'SSIA,  a  name  formed  in  remembrance  of  a  negro  named 
Quassy,  who  first  made  known  the  medicinal  virtues  of  one  of  the 
species,  is  a  genus  of  Plants  belonging  to  the  natural  order  Simaru- 
bacece.  It  consists  of  trees  inhabiting  the  tropical  parts  of  South 
America,  particularly  Surinam  and  the  adjoining  countries.  They 
have  leaves  pinnated  like  those  of  the  common  ash ;  flowers  with  a 
small  5-parted  calyx,  5  petals,  a  definite  number  of  hypogynous 
stamens,  and  a  fruit  consisting  of  5  dry  or  fleshy  drupes. 

Q.  amara,  the  true  Quassia  of  modern  botanists,  is  a  small  tree, 
with  its  leaflets  in  two  pairs,  with  an  odd  one,  and  a  winged  jointed 
leafstalk.  Its  flowers  are  scarlet,  large,  like  those  of  the  Red  American 
Horse-Chestnut,  and  arranged  in  narrow  racemes.  It  inhabits  the 
woods  of  Surinam,  Demarara,  and  probably  the  greater  part  of 
Central  America.  The  wood  of  the  root  of  this  plant  was  formerly  in 
great  repute  a3  a  stomachic  and  as  a  remedy  for  the  malignant  endemic 
fever3  of  Surinam.  The  flowers  also  were,  and  still  are  in  that  coun- 
try, infused  in  wine  or  spirits,  and  form  a  bitter  beverage ;  but  the 
wood  is  out  of  use,  in  consequence  partly  of  its  being  less  easily  pro- 
cured than  that  of  the  next  species,  and  partly  from  an  opinion  being 
entertained  of  some  bad  properties  existing  in  connection  with  the 
intense  bitter. 

Q.  excelsa  (Picrcena  excelsa,  Lindley)  is  a  large  tree  inhabiting 
Jamaica.  It  has  oblong  acuminate  obtuse  leaflets,  in  from  four  to 
eight  pairs,  and  pauicled  corymbose  small  pale  yellowish-green  flowers. 
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Tliis  troo  yields  tho  Quassia  chips  now  so  extensively  employed  in 
Europe  as  a  bitter  substance.  Tho  wood  is  importod  from  Jamaica  in 
billets  of  various  sizes,  is  white,  scentless,  but  most  intensely  bitter. 
It  is  one  of  the  ingredients  employed  by  fraudulent  browers  in 
adulterating  beer. 

Q.  Simaruba  (Simaruba  atnara,  Aublet)  is  the  plant  which  furnishes 
the  bark  called  Simarouba,  which  comes  from  Jamaica  iu  bales,  and  is 
used  as  a  tonic,  although  it  also  appears  to  act  as  an  emetic.  It  is  a 
largo  tree,  found  in  the  West  India  Islands  and  on  tho  mainland  of 
America.  Its  leaflets  are  2  to  9  on  each  side,  oval,  smooth,  firm,  and 
sharp-pointed.  The  flowers  arc-  very  small,  whitish,  and  arranged  in 
branching  scattered  panicles. 

The  throe  genera,  Quassia,  Picrcena,  and  Simaruba,  may  bo  distin- 
guished thus : — 

Quassia.— Totals  forming  a  tube;  stamens  10.  Flowers  herma- 
phrodite ;  ovaries  5. 

Picrcena  — Petals  quite  distinct ;  stamens  5.  Flowers  polygamous  ; 
ovaries  3. 

Simaruba.— Petals  quite  distinct ;  stamens  10.   Flowers  unisexual ; 
ovaries  5. 
QUATA.  [Ateles.] 

QUEEN'S  GILLIFLOWER.  [Hesperis.] 

QUERCUS,  the  Latin  word  for  an  oak-tree,  which  is  of  frequent 
occurrence  in  the  Roman  writers.  It  is  now,  as  then,  applied  to  the 
oak  and  all  the  other  species  associated  with  it  by  botanists  in  one 
common  genus.  Quercus  differs  essentially  from  Oastanea,  the  Chest- 
nut, in  having  short  obtuse  stigmata,  and  from  both  it  and  Fagus,  the 
Beech,  in  the  cells  of  its  ovary  containing  two  ovules  instead  of  four. 
It  is  also  distinguished  by  its  acorn  or  nut  being  seated  in  a  cup,  and 
not  in  a  close  husk  ;  but  there  are  intermediate  conditions  of  this 
part,  technically  called  the  cupule,  which  render  it  of  less  value  as  a 
mark  of  distinction  than  would  at  first  sight  appear.  Many  of  tho 
oaks  of  the  hotter  parts  of  Asia  have  the  acorn  completely  inclosed 
within  the  cupule.  Still  however  the  prickly  husk  of  the  beech  and 
the  chestnut,  splitting  into  valves,  may  in  general  be  distinguished 
from  the  closed-up  cup  of  the  Indian  oaks. 

Oaks,  like  roses,  are  scarcely  known  iu  n  wild  state  in  the  southern 
hemisphere.  In  the  islands  of  the  Indian  Archipelago  they  reach  their 
most  southern  limits,  especially  in  Java;  thence  they  pass  upwards 
beyond  the  equinoctial  line,  and  following  the  eastern  parts  of  Asia, 
they  spread  to  the  westward  along  the  Himalaya  Mountains,  and 
reaching  Europe,  are  only  arrested  by  the  Atlantic  Ocean.  On  the 
other  hand  they  find  their  way  to  the  eastward  of  their  Asiatic  origin, 
and  overrun  America  from  Canada  and  Oregon  through  California 
and  Mexico,  till  their  progress  to  the  south  is  stopped  by  the  Isthmus 
of  Darieu. 

While  however  the  genus  is  thus  extensively  distributed,  the  species 
are  confined  within  comparatively  narrow  territorial  limits.  Many  of 
the  Javanese  kinds  appear  to  be  peculiar  to  the  Indian  Archipelago, 
or  only  occur  near  the  south-eastern  angle  of  Asia.  Those  of  the 
Himalayas  are  perfectly  distinct  from  the  oaks  of  the  Trans-Himalayan 
regions,  and  have  not  even  been  found  on  the  mountains  of  Persia. 
Several  of  the  Oriental  kinds  are  known  nowhere  else,  and  the 
American  species  are  quite  peculiar  to  that  country. 

The  species  are  very  numerous,  and  we  propose  to  give  some  of 
the  more  remarkable  according  to  their  geographical  distribution. 

I.  Oaks  of  Europe,  Northern  Asia,  and  Barbary. 
Under  this  head  we  include  all  the  more  common  species  of  the 
genus,  the  greater  part  of  which  exist  in  cultivation  in  this  country. 
They  may  be  divided  into  three  groups  :  the  Forest  Oaks,  or  Robora; 
the  European  Oaks,  or  Ibices;  and  the  Mossy-Cupped  Oaks,  or 
Ccrres. 

a.  The  Forest  Oaks  (Robora). 

The  species  comprehended  under  this  head  have  deciduous  thin 
leaves,  whose  lobes  are  never  lengthened  into  a  bristle,  and  whose 
acorns  are  seated  in  shallow  cups,  the  scales  of  which  are  so  short 
and  closely  pressed  to  the  sides  as  not  to  form  visible  extensions. 
The  wild  oaks  of  England  may  be  taken  as  the  representatives  of  the 
others,  which  differ  from  them  chiefly  in  the  quantity  of  down  upon 
their  leaves,  the  size  of  the  acorns,  and  the  quality  of  their  timber. 

Q.  pedunculata,  Common  British  Oak.  Leaves  sessile  or  nearly  so, 
with  numerous  deep  sinuosities  aud  a  thin  texture,  with  but  little 
polish  on  the  upper  side.  Acorns  arranged  in  long  stalked  spikes. 
This,  which  is  our  commonest  oak  in  England  at  the  present  day, 
appears  not  to  be  confined  to  the  colder  parts  of  Europe,  as  has  by 
some  been  supposed,  for  we  have  specimens  before  us  both  from 
Spaiu  and  Hungary,  but  it  is  certainly  much  more  common  in  the 
north  than  in  the  south,  where  its  place  is  usurped  by  the  next 
species.  It  has  the  reputation  of  being  the  True  British  Oak,  whose 
timber  is  alone  suited  for  naval  purposes  on  account  of  its  durability 
and  hardness ;  but  this  is  a  mere  fable,  the  wood  of  the  next  species 
being  as  suitable  in  all  respects  under  equal  circumstances.  But  the 
timber  of  the  oak,  like  ali  other  wood,  is  materially  affected  by  the 
nature  of  the  soil  in  which  it  grows,  aud  this  has  probably  given  rise 
to  the  often  repeated  assertion  that  Sussex  oak,  which  chiefly  consists 
of  Q.  pedunculata,  is  the  best  kind  that  can  be  employed  ia  ship 


building.  Tho  species  is  readily  known  by  its  leaves  having  very 
fchort  stalks,  or  none  at  all,  while  tho  acorns  aro  placed  on  very  long 
ftalks.  In  consequence  of  the  importance  of  dwtiuguishing  it  from 
(i  sessiliflora,  we  uavo  thought  it  desirable  to  introduce  a  wood-cut  of 
the  plant,  common  as  it  is. 


1,  Common  British  Oak  (Quercus  pedunculata) ;  2,  Manna-0-ik  (Q.  manni. 
/era) ;  3,  Sessile-Cupped  Oak  (Q.  sessiliflora). 

The  Q.  fastigiata  of  the  gardens  is  a  singular  variety,  with  tho 
branches  rising  close  to  the  stem,  like  those  of  a  Lombardy  poplar. 

Q.  sessiliflora,  Sessile-Cupped  Oak.  Leaves  on  long  yellowish  stalks, 
with  numerous  sinuosities,  and  a  firm  texture ;  much  polished  on  the 
upper  side.  Acorns  either  altogether  sessile  or  arranged  in  very  short 
stalked  spikes.  We  have  already  stated  that  the  timber  of  this  has 
been  supposed,  although  erroneously,  to  be  inferior  to  that  of 
Q.  pedunculata.  Experiments  as  to  strength  and  toughness  have 
shown  that  there  is  no  material  difference  between  the  two  in  those 
respects,  and  the  durability  of  the  wood  of  the  Sessile-Cupped  Oak 
is  attested  by  the  well-known  fact,  that  the  roof  of  Westminster  Hall 
is  constructed  of  it,  and  not  of  chestnut,  as  has  been  sometimes  said. 
It  has  been  found  to  be  the  timber  of  some  of  the  most  ancient 
of  buildings  in  this  country  and  elsewhere ;  an  immense  beam  in  an 
old  Shropshire  building,  now  called  Stone  House,  was  Q.  sessiliflora, 
and  the  oak  usually  obtained  from  bogs,  where  it  must  have  lain  for 
centuries,  has  often  proved  to  be  the  same. 

The  wood  may  be  easily  known  by  its  medullary  rays,  or  silver 
grain,  being  so  far  apart  that  it  cannot  be  rent,  and  this  gives  it  quite 
a  peculiar  aspect.  Q.  sessiliflora  is  found  all  over  England  now,  but 
nowhere  in  much  quantity.  It  however  is  more  abundant  in  the  west 
than  elsewhere,  and  constitutes  the  greater  part  of  the  oak  of  North 
Wales.  It  is  a  much  handsomer  plant  than  the  last,  and  grows  con- 
siderably faster,  and  therefore  is  by  far  the  most  advantageous  kind 
for  the  planter.  Its  comparative  scarcity  at  the  present  day  may 
perhaps  have  arisen  from  its  having  been  felled  in  preference  as  long 
as  any  of  it  remained  in  the  ancient  forests,  which  its  superiority  in 
size  to  the  other  species  would  render  probable,  and  not  having  been 
replaced,  it  would  thus  become  gradually  exterminated.  It  appears 
to  be  still  common  over  all  the  south  of  Europe,  where  however  it 
is  not  uncommonly  mist.Al.-pTi  for  the  last.  The  supposed  species 
called  Q,  apennina  and  Q.  microcarpa  are  probably  varieties  of  it. 
What  is  called  the  Durmast  Oak,  which  has  been  regarded  as  a  species 
by  6ome  botanists  under  the  name  of  Q.  atrovirens,  or  Q.  intermedia, 
seenis  to  us  a  slight  variety  of  Q.  sessiliflora,  with  the  leaves  pubescent 
on  the  under  side.  It  is  here  in  all  probability  that  the  classical 
Esculus  of  Virgil  belongs,  for,  according  to  Professor  Tenore,  a 
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oroad-leaved  variety,  which  he  calls  Q,  rohur  Virgiliana,  answers  in 
all  respects  to  the  language  of  the  poet,  and  its  acorns  are  sweet,  and 
eaten  like  chestnuts  at  this  day  in  Italy,  where  they  are  called  Quercia 
Castagnara.    (' Osserv.  sull.  Flor.  Virgiliana,'  p.  12.) 

Q.  pubesccns,  a  native  of  the  southern  parts  of  Europe,  has  most  of 
the  characters  of  Q,  sessifiora,  but  its  leaves  are  smaller,  often  quite 
woolly  on  the  under  side,  and  the  lobes  are  themselves  much  sinuated. 
It  has  been  injudiciously  confounded  with  that  species,  to  which  it  is 
said  to  be  in  all  respects  inferior  in  the  quality  of  its  timber.  It 
forms  a  majestic  tree,  with  much  the  habit  of  Q.  Cerris. 

The  Q.  Bacillus  of  Loudon  is,  no  doubt,  the  same  as  the  last ;  but 
what  the  plant  was  to  which  Linnaeus  applied  the  name,  and  which 
has  been  supposed  by  some  to  be  the  Esculus  of  Virgil,  is  altogether 
doubtful.  Another  oak  related  to  the  sessile-cupped  is  the  Q.  pyre- 
naica,  or  Tauzin,  a  small  scrubby  tree  inhabiting  poor  sandy  soil  in 
the  south  of  France,  and  throwing  up  an  abundance  of  suckers.  Its 
wood  is  of  little  value  except  for  the  staves  of  casks.  This  species  is 
readily  known  by  its  gray  leaves,  the  hair  of  which  is  remarkably 
coarso. 

t.  The  Evergreen  Oaks  (Iiices). 

All  the  European  oaks  with  leaves  truly  evergreen  belong  to  this 
section,  which  however  in  some  respects  approaches  tho  Mossy-Cupped 
Oaks  when  the  latter  acquire  a  semi-European  habit.  In  such  cases 
they  are  known  by  the  Bcale3  of  their  cups  being  very  short,  and  tho 
toothings  of  their  leaves  not  bristle-pointed. 

Q.  rotundifolia,  Round-Leaved  Oak.  Leaves  nearly  orbicular,  with 
Bpiuous  teeth,  a  little  heart-shaped  at  the  base,  stnoothish  above, 
downy  beneath.  Very  little  is  known  of  this  plant,  except  that  it  is 
allied  to  Q.  Ilex.  Smith  and  others  say  it  is  a  Spanish  plant,  and  if 
so,  they  probably  meant  Ballota  ;  but  we  have  before  us  a  Turkish 
specimen,  of  which  a  cut  is  given,  to  which  the  name  is  very  appli- 
cable, and  which  is  quite  different  from  that  species. 


j |  Quercus  Brantii;  2,  Round-Leaved  Oak  (Q.  rotundifolia). 

Q.  Ilex,  Common  Evergreen  Oak,  or  Holm-Oak.  Leaves  ovate- 
oblong,  acute,  coriaceous,  entire,  or  serrated,  hoary  beneath.  Bark 
even.  Acorns  ovate,  on  short  stalks.  A  most  variable  plant,  common 
all  over  the  south  of  Europe,  where  it  may  be  found  with  leaves 
varying  from  being  as  prickly  as  a  holly  to  being  as  even  at  the  edge 
as  an  olive,  and  from  the  size  of  a  sloe-leaf  to  that  of  a  beech.  It 
loves  the  neighbourhood  of  the  sea,  and  in  its  wild  state  generally 
grows  singly  or  in  small  clusters,  not  forming  forests.  Its  wood  is 
very  hard  and  heavy,  tough,  and  in  all  respects  of  excellent  quality, 
where  its  weight  is  not  against  it.  Its  acorns  are  bitter,  and  unfit  for 
food. 

Q,  Ballota,  Sweet  Acorn-Oak.    Leaves  elliptical,  coriaceous,  entire 


or  serrated,  very  obtuse,  white,  and  downy  beneath.  Bark  even. 
Acorns  cylindrical,  elongated.  "  This  evergreen  oak,"  says  Captain 
Cooke,  "  is  one  of  the  leading  vegetable  features  of  nearly  all  Spain. 
Tho  native  woods  are  formed  of  it  in  a  great  measure.  As  a  species, 
it  is  quite  distinct  from  the  Q.  Ilex :  the  leaves  are  thicker,  more 
rounded  at  the  point,  of  a  dull  glaucous  green,  and  the  tree  is  altogether 
more  compact  and  of  a  less  graceful  form.  The  great  and  essential 
difference  however  is  iu  the  acorns,  which  are  eatable,  and  when  iu 
perfection  are  as  good  as  or  superior  to  a  chestnut.  To  give  this 
sweetness  they  must  be  kept,  as  at  first  they  have  a  considerable  taste 
of  tannin,  which  however  disappears  in  a  few  days.  These  are  tha 
edible  acorns  of  the  ancients,  which  they  believed  fattened  the  tunny- 
fish  on  the  passage  from  the  ocean  to  the  Mediterranean  ;  a  fable  only 
proving  that  the  species  grew  on  the  delicious  shons  and  rocks  of 
Andalusia,  which  unhappily  is  no  longer  the  case." 

Q.  Suber,  Cork-Tree.  Leaves  ovate-oblong,  bluntish,  coriaceous, 
entire  or  sharply  serrated,  downy  beneath.  Bark  cracked,  fungous. 
The  Cork-Tree  is  spread  through  all  the  warm  parts  of  Spain,  but  is 
most  abundant  in  Catalonia  and  Valencia,  whenco  the  principal 
exports  have  been  made.  In  the  property  of  forming  a  spongy  soft 
substance  on  its  bark,  it  surpasses  all  other  European  trees,  and  hence 
is  of  the  greatest  value  for  corks  and  for  similar  purposos.  The  form 
of  the  tree  is  said  to  be  much  more  beautiful  than  that  of  the  common 
evergreen  oak,  and  in  the  districts  suited  to  it  attains  a  great  height. 
The  species  bears  the  climate  of  London,  but  acquires  little  of  its 
natural  beauty  in  this  country. 

Q.  faginea,  Beech-Oak.  Leaves  on  short  stalks,  obovate,  with 
numerous  uniform  shallow  lobes  ;  downy  beneath ;  when  young  some- 
what heart-shaped  and  unequal  at  the  base.  Fruit  sessile.  Cup  with 
downy  close-pressed  somewhat  ciliated  scales.  Acorn  conical  or 
somewhat  cylindrical.  A  native  of  Portugal,  Spain,  and  Tangier.*, 
and  apparently  unknown  in  our  gardens.  Mr,  Barker  Webb  however, 
who  has  studied  some  of  the  European  species  with  great  care,  regards 
it  as  identical  with  Q.  Turncri,  or  Q.  Australia,  and  if  so,  we  possess 
it.  The  same  learned  botanist  reduces  to  this  the  Aleppo  Gail-Nut 
Oak,  Q.  infectoria,  and  he  is  probably  right. 


1,  Quercus  regia  ;  2,  Beech-Oak  (Q.  faginea). 

Q.  coccifera,  Kermes  Oak.  Leaves  elliptic-oblong,  rigid,  smooth  on 
both  sides,  with  spreading,  bristly,  spinous  teeth.  Acorns  ovate.  Cup 
with  spreading  pointed  scales.  A  native  of  the  south-eastern  parts  of 
Europe,  where  it  forms  a  small  bush,  resembling  a  dwarf  holly.  It  is 
celebrated  as  being  the  haunt  of  the  Kermes  insect. 

c.  Mossy-Cupped  Oaks  (Cerres). 
The  species  of  this  section  are  remarkable  for  their  thin  deeply 
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pinnatifid  leaves,  the  long  narrow  looso  scales  of  their  cup,  and  their 
equally  long  dociduous  stipules.  In  this  as  in  other  parts  of  the 
genus,  there  is  much  confusion  and  uncertainty  regarding  both  tho 
limits  of  species  and  tho  quality  of  their  timber. 

Q.  Cerris,  Turkey  Oak.  Leaves  deciduous,  on  vory  short  stalks, 
oblong,  deeply  and  unequally  pinnatifid ;  hairy  beneath  ;  lobes  lanceo- 
late acute,  somewhat  angular.  Stipules  longer  than  tho  footstalks. 
Cup  hemispherical,  with  long  looso  hairy  scales.  An  exceedingly 
common  plant  all  over  the  south-east  of  Europe,  whore  it  seems  to 
form  some  of  tho  finest  specimens  of  oak.  It  has  au  open,  straight, 
graceful  mode  of  growth,  very  different  from  tho  gnarled  and  tortuous 
appearance  of  native  British  oaks,  than  which  it  also  grows  much 
faster.  It  would  seem  to  be  unknown  in  Spain,  whore  its  place 
appears  to  be  taken  by  the  Q.  Hispanica  of  Lamarck. 

Q.  Hispanica,  the  Spanish  Oak.  Trunk  corky.  Branches  rather 
erect.  Leaves  nearly  evergreen,  lancoolato  acute,  with  fine  serratures 
or  crenatures,  which  aro  sharp-pointed,  coriaceous,  deep-green, 
glaucous,  and  downy  on  the  undor  side.  Cups  top-shaped,  somewhat 
sessile,  with  shaggy,  prickly,  spreading  scales.  According  to  Mr. 
Barker  Webb,  this  plant  grows  in  Spain  and  by  the  Algerino  river 
Monchique,  and  he  reduces  to  it  as  synonyms  the  Q.  crenata  of 
Lamarck,  Q.  pseudosuber  of  Desfontaines,  Q.  /Efjilopifolia  of  Persoon, 
and  the  Lucombe  Oak  of  the  English  nurseries. 

Q.  Austriaca,  the  Austrian  Oak.  Leaves  on  longish  stalks,  ovate- 
oblong,  slightly  but  copiously  sinuated,  downy  and  hoary  beneath; 
lobes  short,  ovate-acute,  entire.  Stipules  shorter  than  the  footstalks. 
Cup  hemispherical,  bristly.    It  is  found  in  Austria  and  Hungary. 

Q.  Jigilops,  Great  Prickly-Cupped  Oak,  or  Valonia.  Leaves  ovate- 
oblong,  with  bristle-pointed  tooth-like  lobes,  hoary  beneath.  Cup 
very  large,  hemispherical,  with  lanceolate,  elongated,  spreading  scales. 
The  Morea  and  adjacent  countries  produco  this  valuable  tree,  which 
yields  the  acorns  called  Velani,  or  Valonia,  in  commerce,  of  which 
nearly  150,000  cwt.  are  imported  yearly  for  the  use  of  tanners,  and 
Bold  at  from  12^.  to  \U.  a  ton.  The  tree  is  reported  to  be  handsome  in 
its  own  country ;  but  with  us,  although  it  has  long  been  cultivated, 
it  is  an  inelegant  tree,  of  a  stunted  mode  of  growth.  "What  has  been 
Baid  of  its  elegant  appearance  and  so  forth,  seems  to  belong  to  Q. 
Cerris. 


Great  Prickly-Cupped  Oak  (Qiierctis  JEgilops). 


II.  Oaks  of  the  Levant. 

Little  has  hitherto  been  ascertained  regarding  the  species  of  this 
part  of  the  world.  Tho  French  traveller  Olivier  brought  home  with 
him  a  plant  very  near  Q.  Cerris,  the  Mossy-Cupped  Oak,  which  he 
reported  to  bo  met  with  throughout  great  part  of  Asia  Minor,  and  to 
furnish  the  wood  employed  in  the  arsenal  of  Constantinople.  HL> 
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specimens  were  examined  by  Lamarck,  who  called  them  Q.  crinita, 
but  little  more  is  known  about  tho  species.  Another  plant,  un  \<  r 
tho  name  of  Q.  riyida,  has  been  published  from  Carunania,  where  the 
oaks  aro  said  to  arrive  at  a  great  size  and  beauty;  and  Q  inftxtoria, 
tho  Common  Gall-Oak,  has  long  been  known.  But  there  can  bo  no 
doubt  that  the  mountainous  regions  intervening  between  the  Turkish 
empire  and  India  produce  oaks  that  require  investigation,  and  three 
perfectly  distinct  species  have  in  fact  been  sent  from  Kurdistan.  Of 
all  that  have  yet  been  found  in  tho  countries  of  the  East,  we  shall 
give  a  short  account. 

Q.  crinita,  Hairy-Cupped  Oak.  Loaves  on  long  stalks,  oblong,  deeply 
pinnatifid,  downy  beneath,  lobes  lanceolate,  bluntish,  nearly  entire. 
Cup  hemispherical,  downy,  bristly.  A  tree  of  Asia  Minor,  found  by 
Olivier,  and  figured  in  his  'Travels,'  t.  12,  and  said  to  be  the  same 
as  an  Armenian  species  met  with  by  Tournefort,  and  after  him  called 
Q.  Tournefvrli  ;  but  this  is  doubtful.  It  is  described  as  a  large  tree 
yielding  excellent  timber,  employed  extensively  by  tho  Turks  in 
naval  constructions.  Thore  is  however  very  little  in  the  accounts 
hitherto  given  of  the  plant  to  distinguish  it  from  tho  Common  Turkey 
Oak,  Q,  Cerris,  with  which  Mr.  Loudon  combines  it,  but  not  upon 
satisfactory  evidence. 

Q.  infectoria,  Oriental  Gall-Oak.  Leaves  ovate-oblong,  very  smooth 
on  both  sides,  deeply  toothed,  somewhat  sinuated,  deciduous.  Fruit 
sessile.  Cup  tcsselated.  Acorn  elongated,  nearly  cylindrical.  A  very 
common  plant  in  Asia  Minor,  where  its  branches  are  attacked  by  an 
insect,  the  Cynips  scriptorum,  which  punctures  them,  and  causes  the 
formation  of  tho  oak-galls  so  well  known  in  commerce.  It  forms  a 
scrubby  bush  rather  than  tree,  and  is  of  no  value  except  for  its  galls. 
Its  brauches  occasionally  produce  large  browni-di-red  tubercles,  spongy 
within,  which  are  by  some  supposed  to  be  the  apples  of  the  Dead 
Sea,  whose  appeatance  was  tcmptiug,  but  which  contained  only  dust 
and  ashes. 


1,  Stiff-Leaved  Oak  (Quercus  riyida);  2,  Sweet  Acorn-Oak  (Q.  Ballota)  ; 
3,  Oriental  Gall-Oak  (Q.  infectoria). 


Q.  riyida,  Stiff-Leaved  Oak.  Leaves  oblong,  undivided,  with 
spinous  serratures,  smooth,  glaucous  beneath,  heart-shaped  at  the 
base.  Footstalks  bearded  at  the  summit.  Scales  of  the  cup  rigid, 
spreading.  A  native  of  Caramania,  of  Kurdistan,  and,  according  to 
Sibthorpe,  of  the  Morea,  but  the  last  is  doubtful.  It  is  a  handsome- 
looking  plant,  so  far  as  can  be  judged  from  dried  specimens,  but 
nothing  is  known  of  its  uses. 

Q.  Brantii,  Brant's  Oak.  Branches,  footstalks,  and  leaves  under- 
neath covered  all  over  with  thick  short  wooL  Leaves  heart-shaped,, 
ovate  acute,  with  bristle-pointed  teeth,  ash-coloured,  with  starry  down 
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on  the  upper  side.  This  is  described  in  the  '  Botanical  Register '  as 
being  a  most  remarkable  plant ;  the  full-grown  leaves  being  six  inches 
long,  including  the  footstalk,  and  three  inches  aud  a  half  across  at  the 
widest  part,  which  is  near  the  base.  They  are  as  downy  as  those  of 
a  young  plane-tree.  The  species  appears  allied  to  Q.  Ballota,  a 
Spanish  species. 

Q.  caslancccfolia,  the  Chestnut-Leaved  Oak.  Leaves  oblong-lanceo- 
late, rather  downy  on  the  under  side,  coarsely  serrated,  witli  bristle- 
pointed  lobes.  Acorns  nearly  sessile,  oblong,  with  the  cups,  when  old, 
covered  by  reversed  scales.  A  tree  from  the  province  of  Mazanderau, 
reported  to  be  very  beautiful.  The  leaves  are  often  from  4  to  5 
inches  long.  Mr.  Barker  Webb  states  that  it  is  the  same  as  what  has 
been  called  Q.  Libani,  and  that  it  is  remarkable  for  having  large 
depressed  fruit,  with  wide  lozenge-shaped  scales  tunic  1  back  at  the 
point. 


1,  Chinese  Oak  [Querela Ch&nentit)  j  2,  Chestnut-Leaved  Oak  [Q.  castaneafoliu). 


Q.  regia,  the  Royal  Oak.  Leaves  stalked,  ovate-lanceolate,  heart- 
shaped,  wavy,  with  coarse  sharp  unequal  serratures,  on  each  side 
green,  shining,  and  smooth.  The  lobes  of  the  leaves  terminated  by 
a  conspicuous  bristle.  From  Kurdistan.  It  13  a  noble  species,  with 
leaves  as  large  as  those  of  a  Spanish  chestnut,  and  very  like  them. 

Q.  mannifera,  the  Manna  Oak.  Leaves  stalked,  oblong,  some- 
what heart-shaped,  cut ;  the  lobes  blunt,  smooth  above,  downy 
beneath.  Young  acorns  oval,  stalkless,  smooth.  An  inhabitant  of 
the  Kurd  Mountains,  where  it  was  discovered  by  Mr.  Brant,  the 
British  consul  at  Erzerum,  who  found  that  the  Kurds  obtain  a 
sweet  mucilaginous  substance  from  its  branches  and  leaves  by 
steeping  them  in  boiling  water  at  the  hottest  season  of  the  year, 
and  afterwards  evaporating  the  water.  This  substance  is  made  into 
cakes,  and  sold  in  the  markets  of  the  town  of  Van  under  the  name 
of  Ghiok-Helvashe'e,  '  the  Sweetmeat  of  Heaven.'  The  species  is  very 
near  Q.  sessiliflora,  especially  a  form  of  it  which  has  been  named  Q. 
Mongholica. 

Q.  Jberica,  the  Georgian  Oak.  .Leaves  ovate-oblong,  downy  beneath, 
sinuated,  with  short  blunt  somewhat  emarginate  lobes.  Acoms 
nearly  sessile.  Cups  hairy,  with  sharp-pointed  scales.  A  native  of 
Georgia. 

III.  Oaks  of  the  Himalayas,  China,  &c. 

All  travellers  in  the  Himalayas  testify  to  the  abundance  of  oaks. 
The  people  employed  by  Dr.  Wallich  gathered  a  considerable  number 
of  species,  and  Dr.  Royle  assures  us  that  they  are  found  from 
moderate  elevations  up  to  the  limits  of  trees.  Among  these,  all 
from  the  lower  regions  are,  no  doubt,  too  tender  for  cultivation  in 


Great  Britain;  but  of  the  alpine  species  some  may  be  expected  to 
prove  hardy. 

Q.  semicarpifolia,  Markiug-Nut-Leaved  Oak.  Leaves  obovate,  obtuse, 
coriaceous,  entire ;  heart-shaped  at  the  base ;  downy  beneath  ;  the 
young  ones  with  spinous  teeth.  Acorus  solitary  or  in  pairs,  on  short 
downy  stalks,  depressed  at  the  poiut,  about  twice  as  long  as  the 
shallow  scaly  cups.  As  this  species  occurs  in  the  Himalayas  at  the 
upper  limits  of  the  forests,  at  even  greater  elevations  than  the  Pines, 
it  would,  no  doubt,  suit  the  climate  of  England  ;  and  if  so,  its  intro- 
duction would  be  very  desirable,  for  it  is  stated  to  form  a  magnificent 
tree,  whose  timber  is  much  esteemed  by  the  natives. 

Q.  incana,  the  Himalayan  Ilex.  Leaves  coriaceous,  ovate-lanceolate, 
shining  and  smooth  on  the  upper  side,  densely  downy  beneath,  with 
coarso  serratures  which  are  not  bristle-pointed.  Acorns  solitary, 
sessile,  acute,  but  little  protruded  beyond  the  hemispherical  downy 
cup,  the  scales  of  which  are  small  and  closely  pressed.  A  beautiful 
tree,  very  like  the  evergreen  oak  of  Europe.  Its  leaves  are  much  more 
woolly  on  the  under  side.  Dr.  Wallich  found  it  in  Kumaon,  where 
the  people  called  it  '  Munroo ;'  Dr.  Roylo  states  it  to  be  the  '  Ban '  of 
the  hill  people,  where  he  saw  it,  aud  that  it  occurs  at  moderate  eleva- 
tions.   It  is  therefore  in  all  probability  tender. 

Q  lanata,  Woolly-Leaved  Nepaul  Oak.  Leaves  elliptic-oblong,  deep 
green,  sharply  serrated,  coriaceous ;  dousely  woolly  beneath.  Fruit  in 
very  short  axillary  solitary  spikes.  Cup  scaly,  without  prickles.  This 
is  one  of  the  handsomest  oaks  yet  discovered.  It  is  found  wild  iu  the 
Himalayas. 

Q.  annulala,  Ring-Cupped  Oak.  Leaves  obovate,  taper- pointed, 
serrated  iu  their  upper  half;  somewhat  glaucous  and  silky  beneath. 
Acorns  axillary,  sessile,  ovate,  with  the  cup  furrowed  concentrically. 
Found  in  the  Himalayas. 

Q.  C/iineiisis,  the  Chinese  Oak.  Leaves  ovate-lanceolate,  taper- 
pointed,  with  bristly  shallow  serratures,  and  very  long  footstalks; 
slightly  downy  on  the  under  side.  Acorus  globose,  sessile,  in  pairs. 
Cups  with  hoary  lanceolate  scales,  the  exterior  of  which  are  reflexed, 
aud  longer  than  the  acorn.  A  beautiful  Chinese  species,  found  (by 
the  botauists  attached  to  the  Russian  mission  to  Peking)  in  mountainous 
places.  It  is  said  to  have  exactly  the  habit  and  appearance  of  a 
Spanish  chestnut.  We  give  a  figure  of  it  from  specimens  communi- 
cated by  Dr.  Bunge,  its  discoverer. 

IV.  Oaks  of  the  United  States  of  North  America. 

In  general  these  are  cultivated  in  England,  where  they  are  found 
tolerably  hardy.  They  however  evidently  suffer  from  want  of  summer 
heat,  aud  are  by  no  means  of  the  same  value  to  us  as  the  species  of 
the  continent  of  Europe ;  and  it  may  be  doubted  whether  any  of  them 
are  ever,  iu  their  own  country  such  noble  trees  as  the  finest  speci- 
mens of  Q,  pedunculated  and  Q.  sessiliflora.  We  shall  only  mention  the 
kinds  common  in  the  plantations  of  Great  Britain. 

Q.  alba,  White  Oak.  Leaves  oblong,  deeply  pinnatifid,  glaucous 
beneath,  lobes  linear-oblong,  obtuse,  entire,  dilated  upwards.  Fruit 
stalked.  Cup  depressed,  warty.  A  very  fine  species,  producing  sweet 
acorns  and  excellent  timber,  and  approaching  nearer  to  the  European 
forms  than  any  other  American  species.  Specimens  of  it  in  the 
American  forests  are  often  from  70  to  80  feet  high. 

Q,  Prinus,  Chestnut-Leaved  White  Oak.  Leaves  on  longish  stalks, 
obovate-acute,  somewhat  downy  beneath,  with  nearly  equal  dilated 
callous-tipped  tooth-like  serratures.  Cup  contracted  at  the  base. 
Acorn  ovate.  A  tree  of  considerable  beauty,  varying  considerably 
according  to  soil  and  situation,  and  hence  divided  by  some  writers 
into  many  species,  called  Q.  palustris,  Q.  montana,  Q.  monticola,  Q. 
acuminata,  Q.  Caslanea,  Q.  pumila,  Q.  Chinquapin,  Q.  prinoides,  Q. 
tomeutosa,  Q.  discolor,  &c,  under  all  which  names  it  is  propagated  in 
the  nurseries.  The  wood  is  porous,  and  not  of  very  good  quality,  but 
the  broad  bright  green  foliage  is  handsome. 

Q.  coccinea,  Scarlet  Oak.  Leaves  smooth,  oblong,  deeply  and  widely 
sinuated,  on  long  stalks,  lobes  divaricated,  acute,  sharply  toothed, 
bristle-pointed.  Cup  turbinate,  half  as  long  as  the  acorn.  The  middle 
States  of  North  America  abound  in  this  and  the  following  species, 
which  derive  their  name  from  their  leaves  becoming  in  the  autumu  of 
a  rich  crimson  colour.  It  forms  a  large  and  graceful  tree,  but  the 
head  wants  massiveness.  The  wood  is  of  very  little  value,  and  perish- 
able ;  it  is  only  employed  for  fuel,  and  for  staves  for  casks  intended  to 
hold  dry  goods.  It  grows  fast,  and  stands  the  climate  of  even  the 
colder  counties  of  England. 

Q,  rubra,  Mountain  Red  Oak.  Leaves  smooth,  oblong,  sinuated,  on 
long  stalks,  lobes  acute,  sharply  toothed,  bristle-pointed.  Cup  flat 
underneath.  Acorn  ovate.  A  specimen  of  this  is  said  by  Mr.  Loudon 
to  exist  at  Strathfieldsay  100  feet  high;  it  is  very  like  the  last  species, 
but  its  leaves  become  more  purple  in  the  autumn.  Its  wood  is  of  bad 
quality. 

Q.  tinctoria,  Dyer's  Oak,  Black  Oak,  or  Quercitron.  Leaves  downy 
beneath,  obovate-oblong,  dilated,  widely  sinuated ;  lobes  short,  obtuse, 
slightly  toothed,  bristle-pointed.  Cup  flat  underneath.  Acorn  globose. 
A  native  of  Pennsylvania  and  of  the  mountains  of  the  Caroliuas  and 
Georgia,  where  it  becomes  a  very  large  tree,  with  a  bark  so  dark- 
coloured  as  to  have  gained  for  i  ■  the  name  of  Black  Oak.  The  leaves 
are  large  and  very  handsome,  becoming  dull  red  or  yellow  in  tho 
autumn.    Its  wood  is  strong,  but  very  coarse.    The  inner  bark 


QUERQUEDULA. 


Si  6 


abounds  in  a  yellow  dye  of  groat  brilliancy,  whioh  is  known  in  trade 
under  the  name  of  Quercitron.  Largo  quantities  of  it  arc  annually 
imported  from  Philadelphia. 

Q.  Phclloa,  Willow  Oak.  Lcavea  membranous,  linear-laucoolate, 
tapering  to  each  end,  entire,  smooth,  with  a  small  point.  Acorn 
roundish.  Low  swampy  forests  on  the  sea-coast  of  tho  southern  states 
of  North  America.  A  large  tree  with  something  tho  aspect  of  a 
willow,  whence  its  name.  Its  timber  is  stated  to  be  strong,  but  very 
coarse.    Q.  laurifolia  and  Q.  imbricaria  are  nearly  related  to  it. 

Q.  virens,  Live  Oak.  Leaves  coriaceous,  elliptic-oblong,  revolute, 
entire,  pointless;  obtuse  at  the  base,  clothed  with  starry  down  beneath. 
Fruit  stalked.  Acorn  oblong.  A  very  valuable  species,  confined  to 
the  southern  states  of  tho  North  American  Union,  where  it  is  most 
abundant  upon  the  shores  of  creeks  and  bays.  It  is  also  abundant  in 
Texas.  The  Live  Oak  yields  tho  best  oak  of  America,  tho  timber 
being  heavy,  compact,  and  fine-grained ;  and  is  extensively  employed 
in  the  American  dockyards,  although  it  does  not  usually  acquiro  a 
large  size.  The  acorns  are  stated  to  bo  remarkably  sweet.  It  is  much 
too  tender  to  suit  this  climate ;  and  consequently  specimens  are  to  be 
found  only  in  curious  collections  in  sheltered  warm  situations. 

V.  Oaks  of  Mexico. 
These  are  extremely  numerous,  and  must  in  many  cases  form 
highly  ornamental  trees.  Several  species  have  been  introduced  by 
the  Horticultural  Society,  but  we  at  present  know  nothing  of  their 
habits.  It  is  to  be  feared  that  they  will  in  general  prove  too  tender 
for  England. 

Q.  acutifolia,  Sharp-Leaved  Oak.  Leaves  heart-shaped,  lanceolate, 
tapering  to  a  very  sharp  point,  with  coarse  pointed  teeth,  covered  with 
rusty  down  on  the  under  side,  especially  along  the  principal  veins. 
Young  acorns  in  spikes,  which  have  a  short  footstalk.  Forests  of 
this  tree  occur  on  the  road  from  Acapulco  to  Mexico,  where  it  is 
called 'Aguatle.'  It  is  described  as  a  large  tree  producing  timber  of 
excellent  quality. 

Q.  sideroxyla,  the  Iron-Wood  Oak.  Leaves  oblong,  somewhat 
wedge-shaped,  obtuse  at  the  base,  armed  towards  the  upper  end  with 
sharp-pointed  teeth ;  hoary  on  the  under  side.  Acorns  sessile,  ovate, 
seated  in  a  roundish  cup.  Found  in  Mexico,  near  Guanajuato,  aud  in 
other  places,  in  dry  barren  places  6000  or  7000  feet  above  the  sea.  It 
forms  a  large  tree  of  great  beauty.  Its  timber  is  very  hard,  takes  a 
fine  polish,  and  is  extremely  durable  when  used  under  ground  or 
when  sunk  under  water. 

Q.  lanceolala,  the  Lance-Leaved  Oak.  Leaves  lauce-shaped,  entire, 
wavy,  shining  on  the  upper  side,  strongly  bearded  beneath  at  the 
principal  angles  of  the  veins.  Acorns  oval,  sessile,  in  goblet-shaped 
cups.  Common  in  Mexico  at  the  height  of  5000  or  6000  feet.  It  is  a 
large  tree,  producing  a  very  hard  wood,  very  durable  when  used 
under  ground,  and  extensively  consumed  in  mining  operations. 

Q.  glattcescens,  Blue-Leaved  Oak.  Leaves  on  very  short  stalks, 
wedge-shaped,  obovate,  entire  near  the  base,  slightly  toothed  and 
indented  at  the  edge,  glaucous,  very  smooth.  Acorns  in  racemes. 
Common  in  Mexico  at  the  height  of  2000  feet  above  the  sea.  Its  wood 
furnishes  the  greater  part  of  the  charcoal  used  in  that  country. 

Q.  obtusata,  the  Blunted  Oak.  Leaves  oblong,  blunt  at  each 
end,  unequal  at  the  base,  bent  inwards  near  the  middle,  on  the  under 
side  strongly  veiued,  and  covered  with  a  powdery  down.  Acorns 
spherical,  in  axillary  racemes,  almost  entirely  covered  by  a  scaly 
cup.  A  fine  tree,  native  of  tho  Mexican  mountains  6000  feet  above  the 
sea.  Wood  very  compact  and  strong,  and  capable  of  taking  a  fine  polish. 

Q.  macrophylla,  Larged-Leaved  Mexican  Oak.  Leaves  obovate, 
crcnate,  tapering  and  heart-shaped  at  the  base,  downy  beneath.  Fruit 
spiked.  This  is  doubtless  the  finest  oak  iu  the  world.  It  inhabits 
the  southern  parts  of  Mexico  aud  Guatemala,  and  has  leaves  12  to  18 
inches  long,  and  broad  in  proportion.  Its  acorns  are  as  large  as  French 
walnuts.  They  have  been  received  in  this  country  by  the  Horticultural 
Society,  but  unfortunately  would  not  vegetate. 

For  detailed  information  concerning  the  species  of  oaks,  the  reader 
is  referred  to  Blume's  Flora  Java: ;  the  article  '  Quercus '  in  llees's 
Cyclopcedia  ;  Webb's  Iter  Hispanieum;  Humboldt  and  Bonpland's 
Plantw  jKquinoctiales  ;  and  Loudon's  Arboretum  Britannicum,  vol.  iv. 

QUERQUE'DULA.  [Ducks.] 

QUE'RULA.  [MosoiOakm.1 

QUERULI'NjE.  [MusciCAHDiB.] 

QUICKSILVER.  [Mercury.] 

QUILLWORT.  [Isoetes.] 

QUINCE.  [Cydonia.] 

QUINCITE.  [Meerschattb.] 

QUINQUINA,  or  QUINA,  names  given  to  the  species  of  Plants 
which  are  now  generally  referred  to  the  genus  Cinchona.  In  the 
article  Cinchona  will  be  found  an  account  of  the  species  of  Cinchona, 
as  recognised  by  botanists  previous  to  the  investigations  of  M.  Wed- 
dell.  This  traveller  dwelt  in  the  Cinchona  districts  of  the  Andes 
during  the  years  1845-6-7,  and  has  since  published  a  work  ou  this 
subject,  entitled  '  Histoire  Naturelle  des  Quiuquiues.'  In  addition  to 
a  highly  interesting  account  of  the  districts,  M.  Weddell  gives  a  full 
description  of  the  methods  of  preparing  the  Cinchona  Barks  by  the 
natives,  who  live  in  tho  forests.  By  dwelling  on  the  spot  he  was 
enabled  to  correct  much  that  was  erroneous  with  regard  to  the  nature 


and  character  of  tho  species  used  in  medicine.  He  alno  discovered  the 
real  plant  which  yields  the  yellow-bark,  that  furnishes  the  largest  quan- 
tity of  quinine.  The  following  table  from  M.  Weddell'n  work  exhibits 
the  names  of  Commercial  Cinchona  Balks,  aud  tho  species  from  which 
they  aro  believed  to  be  obtained  :  — 

I. — Gray  Cinchona  Barks. 
§  1.  Loxa  Cinchona  Parks.    (Crown  Bark,  Angl. — China  Loxa,  Kron 
China,  Germ.) 

Loxa  Cinchona  Bark,  gray  compact  .  Cinchona  Condamincu,  II.  et  li. 
Loxa  Cinchona  Berk,  brown  compact 

(Dunkelo  Ten  China,  Germ. — China 

pseudo-Loxa,  Bergen)  . 
Loxa  Cinchona  Park,  red  chestnut. — 

Light  Calisaya  

Loxa  Cinchona  Bark,  red  fibrous  of 

the  King  of  Spain.    (Quina  Esto- 

posa,  Pav.  in  collect.,  Lamb.  Mus. 

Brit.) 

Loxa  Cinchona  Bark,  yellow  fibrous  . 
§  2.  Lima  or  Huanuco  Cinchona  Barks.    (Silver  Park,  Gray  Park, 

Angl. — China-! fuanuco,  Graue  China,  Germ.) 
Lima   Cinchona  Park,  gray-brown. 

(Cascarilla  Provinciana,  Perux.).  . 
Lima  Cinchona  Park,  gray  ordinary  . 
Lima  Cinchona  Park,  white 
Lima  Cinchona  Park,  very  rugous, 
resembling   the  Calisaya  Park. — 
Cascarilla  Negrilla,  Peruv.  (1  Cas- 
carilla Lagartijada,  Laubert)    .  . 
Cinchona  Bark,  red  of  Jaeu  or  of 
Loxa  


1  C.  tcrobiculata,  li.  et  B. 


C.  macrocalyx,  Pav. 


C.  micrantha,  Ruiz  et  Pav.  or 
C.  lanceolata,  Ruiz  et  Pav. 

(?)  C.  purpurea,  Ruiz  et  Pav. 
■  C.  ylundulifera,  Ruiz  ct  Pav. 


C.  nilida,  Ruiz  et  Pav. 


(?) 


}(?) 

II.— Red  Cinchona  Barks. 
(Red  Bark,  Angl. — Rothe  China,  Germ.) 
Red  Cinchona  Bark,  becoming  white  1  , , . 

in  the  air  J 

Red  Ciuchoua  Park  of  Lima  .  .  . 
Red  Cinchona  Park  true,  non-verru- 

cous  (Cascarilla  Roja  Verdadera, 

Laubert)  

Red  Cinchona  Park,  officinal .  .  . 
Red  Cinchona  Park  true,  verrucous  . 
Orange-Red  Cinchona  Park,  verrucous 
Pale-red  Cinchona  Park,  with  a  white 

surface  ...... 

Brown  Carthagena  Bark       .       .  . 
Red  Carthagena  Park       .  . 

III. — Yeliow  Cinchona  Barks. 

Yellow  Cinchona  Bark  of  the  King  of 

Spain  (Cascarilla  Amarilla  del  Rey, 

Laubert)  ...... 

Calisaya  Ciuchoua   Bark,  or  Royal 

Yellow  Bark  (Kbnigs  China,  Germ. 

— YellowBark,  Angl. — China  Regia, 

Bergen)  

Orange- Yellow  Cinchona  Bark ;  Cin- 

namon  Cinchona  Bark  (Quinquiua 

— Caunelle),  Light  Calisaya  (Casca- 
rilla Claro- Amarilla,  Laub.)      .    . . 
Pitaya  Cinchona  Park  (Quinquiua  de 

la  Colombie  ou  d'Autioquia,  Guib., 

'  Hist.  Nat.  des  Drog.' — Cascarilla 

Parecida  a  la  Calisaya,  Laubert) 
Woody  Carthagena  Park  (Quinquina 

de  Colombie  Ligneux)  . 
Orange    Cinchona   Bark    of  Mutis 

(Spongy  Carthagena  Bark ;  New 

Spurious  Yellow  Bark,  Tereira)  . 
§  3.  Huaraalies  Ciuchoua  Bark.  (Rusty  Park,  AngL  —China  Huamalies, 

Braune  China,  Germ.) 
Huamalies  Cinchona  Bark,  dull  gray      C.  hirsuta,  Ruiz  et  Pav. 
Huamalies  Cinchona  Bark,  thin  red- 
dish   

Huamalies  Cinchona  Bark,  white 
Huamalies  Cinchona  Bark,ferruginous 
Yellow  Cinchona  Park  of  Cuenca 


)  C.  Calisaya,  Wcdd. 


•  C.  micrantha,  Ruiz  et  Pav. 


C.  Cand-.iminca, 
Bonp. 


Humb.  et 


C.  lancifolia,  Mutis. 


}(?) 
(?) 


C.  purpurea,  Ruiz  et  Pav 


C.  micrantha,  Ruiz  et  Pav. 
C.  oralifolia,  H.  et  P. 

IV. — White  Cinchona  Parks. 
Loxa  Cinchona  Bark  ") 


Ash-coloured 

(Ash-Bark,  Angl.  —  Blasse  Ten 
China,  Germ. — China  Jaeu,  Berg.) 
Gray  Ciuchona  Bark,  pale  ditto  .  , 
White  Loxa  Cinchona  Park 
White  Fibrous  Jaen  Cinchona  Bark  , 
Cuzco  Ciuchona  Bark  .  .  .  . 
Arica  Ciuchona  Bark 


C.  ovata,  Ruiz  et  Pav. 


}C.  pubescens,  VeliL,  or 
C.  cordifolia,  Mutis. 
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0.  pubescens,  Vahl.,  or 
C.  covdifolia,  Mutis. 


}< 


Pale -Yellow    Cartbagena  Cinchona 

Bark  (Hard  Cartbagena  Bark,  Angl. 

— Quiua  Amarilla,  Mutis. — Cbina 

Flava  Dura,  Bergen)  .  .  . 
Orange-Yellow  Cartbagena  Cinchona 

Bark  (Quinquina  tie  Maracaibo. — 

China  Flava  Fibrosa,  Bergen) 
Pitayon   Cinchona  Bark,  or  False 

Pitaya  Cinchona  Bark      .       .  . 

The  following,  according  to  M.  Guibourt,  are  the  most  active 
barks : — 

1.  Calisaya  Cinchona  Bark. 

2.  Yellow  Orango  Bark. 

3.  Pitaya  Bark. 

4.  Verrucous  True  Red  Bark. 

5.  Nou-Verrucous  True  Bed  CinchoDa  Bark. 

6.  Red  Lima  Bark. 

7.  Gray  Lima  Bark. 

8.  Verrucous  White  Huamalies  Bark. 

On  the  subject  of  distinguishing  the  various  barks  of  commerce, 
M.  Weddell  points  out  the  fallacy  of  the  present  method  of  distinguish- 
ing the  sorts  of  bark  by  the  colours  red,  yellow,  and  gray,  as  frequently 
the  same  barks  at  different  ages  have  different  colours.  Having  fihown 
also  the  impossibility  of  a  chemical  classification,  he  proceeds  to  make 
the  following  remarks  : — 

"If  a  classification  be  absolutely  needed,  one  which  should  be 
based  on  the  anatomical  structure  of  the  bark  would  be  found  to  be 
of  far  greater  utility  than  either  of  the  preceding,  inasmuch  as  we 
shall  find  existing,  even  in  the  Cinchonas,  a  certain  relation  between 
the  structural  and  chemical  characters. 

"  The  following  are  the  data  which  my  researches  on  the  subject 
have  furnished  me  with : — 

"1.  If  a  large  piece  of  the  Cinchona  Calisaya  met  with  in  commerce 
be  attentively  examined,  it  will  be  found  that  the  exterior  surface  is 
entirely  deprived  of  its  peridermis,  and  presents  broad  superficial 
furrows,  short,  more  or  less  confluent,  and  divided  by  projecting 
ridges,  the  bases  of  which  are  of  a  fibrous  texture,  similar  to  the  inner 
surface  of  the  bark  or  of  the  layer  which  is  immediately  in  contact 
with  the  wood.  The  examination  of  a  transverse  section  shows  that 
the  texture  of  the  bark  is  homogenous,  and  composed  of  ligneous 
fibres  of  almost  equal  thickness,  uniformly  distributed  in  the  midst  of 
cellular  tissue  gorged  with  resinous  matter,  tissue  which  may  be  said 
to  isolate  each  fibre,  being  interposed  in  thin  layers  between  them. 
Finally,  when  these  fibres  are  examined  longitudinally,  we  find  that 
they  are  short  and  fusiform,  and  that  their  cut  extremities  are  but 
loosely  attached  to  each  other,  and  are  sometimes  completely  separate, 
and  appear  to  float  in  the  midst  of  the  cellular  tissue  which  surrounds 
them. 

"  2.  If  we  take  a  similar  piece  of  the  bark  of  C.  scrobiculata,  we  shall 
find  that  instead  of  these  furrows  of  fibrous  texture,  which  so  well  cha- 
racterise the  C.  Calisaya,  the  exterior  almost  presents  a  smooth 
surface  of  a  cellular  texture,  traversed  here  and  there  by  slight  linear 
indentations,  the  inner  surface  being,  as  in  the  preceding  bark,  of  a 
fibrous  texture.  In  the  transverse  section  the  fibres  are  more 
numerous  than  in  the  C.  Calisaya,  especially  towards  the  inner 
surface ;  but  they  lessen  in  numbers  rapidly  near  the  exterior,  and 
the  outermost  layer  is  entirely  without  them.  These  fibres,  if 
examined  in  a  longitudinal  section,  will  be  found  to  be  of  nearly 
double  the  length  of  those  of  the  C.  Calisaya,  and  their  extremities 
are  invariably  attached  one  to  the  other,  their  ends  being  by  this 
means  more  elongated. 

"  3.  If  we  study  with  equal  attention  the  bark  of  C.  pubescens,  we 
shall  there  find  a  peculiar  structure.  The  external  surface  somewhat 
resembles  the  preceding  bark,  with  the  exception  of  a  slight  whitish 
marbling,  formed  by  the  continuity  of  the  peridermis,  and  scissures 
which  may  result  from  desiccation.  The  internal  surface  is  fibrous,  as 
in  the  preceding  barks ;  but  a  transverse  section  shows  us  that  it  is 
principally  composed  of  cellular  tissue,  in  which  the  fibres  form  but 
a  small  number  of  irregular  and  concentric  series  in  the  interior  half 
of  the  bark  ;  and  that  which  draws  attention  at  the  first  glance  is  the 
size  of  these  fibres,  each  one  being  three  or  four  times  as  large  as 
those  of  either  of  the  former  varieties ;  the  result  being  that  several 
of  them  are  attached  and  united  together  in  bundles,  which  may  be 
fully  proved  by  the  examination  of  a  longitudinal  section  of  this  bark. 


"As  may  bo  perceived,  we  have  only  spoken  of  Cinchonas  which 
have  been  deprived  of  their  peridermis,  because  it  is  in  this  state  that 
they  are  now  usually  met  with  in  commerce.  If  perchance  they  wera 
again  to  be  used  with  their  natural  coating,  it  would  afford  additional 
means  whereby  to  distinguish  them,  but  would  not  in  any  way  affect 
those  of  which  we  have  just  treated;  for  nothing  would  be  easier 
than  to  remove  the  peridermis  and  to  expose  the  surface  beneath. 
Be  this  as  it  may,  the  structure  of  all  the  Cinchona  barks  more  or  less 
resemble  one  or  other  of  the  three  types  we  have  spoken  of,  and  on 
this  plan  there  might  be  formed,  without  much  difficulty,  a  series  of 
groups  comprehending  all  the  known  Cinchonas.  The  purpose  how- 
ever in  noticing  these  peculiarities,  has  been  to  facilitate  the  compre- 
hension of  a  very  important  fact  in  the  diagnostics  of  the  different 
kinds  of  Cinchonas ;  that  of  the  vast  difference  they  present  in  their 
mode  of  fracture.  However  singular  it  may  in  the  first  instance 
appear  to  be,  it  is  easy  to  prove  that,  to  a  certain  extent,  the  chemical 
composition  of  the  bark  operated  upon  may  bo  determined  by  its 
mode  of  fracture  ;  or,  more  properly  speaking,  there  exists  a  relation 
between  the  chemical  and  the  anatomical  characters  of  the  Cinchonas, 
this  being  constantly  proved  by  a  particular  form  of  fracture  :  smooth 
or  corky  where  it  divides  the  tunic  or  cellular  covering  of  the  bark; 
fibrous,  stringy,  or  woody  in  those  cases  where  it  has  affected  one  or 
other  of  the  three  forms  of  liber  before  described.  Another  fact 
which  is  now  fully  proved  is,  that  the  bark  containing  the  largest  pro- 
portion of  quinine  is  that  of  the  C.  Calisaya;  and  experience  has 
shown  us,  that  after  the  C.  Calisaya,  the  barks  possessing  it  in  the 
greatest  quantities  are  precisely  those  the  structure  of  which  most 
resembles  this  bark;  for  instance,  those  in  which  the  dermis  is  reduced 
to  a  single  liber  by  the  successive  exfoliation  of  the  outer  tunics,  or  at 
least  by  their  adjunction  to  the  peridermis.  On  the  other  hand,  expe- 
rience seems  to  have  shown,  to  a  certain  extent,  that  the  Gray 
Cinchonas  (which  we  have  generally  found  to  be  the  young  barks  of 
other  species)  contain  a  larger  proportion  of  cinchoniue  than  of 
quinine;  we  also  know  that  many  old  barks,  which  have  retained  the 
cellular  coating  they  had  when  young,  yield  a  proportionably  larger 
quantity  of  cinchouine;  from  which  circumstance  we  may  conclude 
that  quinine  is  contained  in  the  liber,  or,  more  correctly  speaking,  in 
the  cellular  tissue  interposed  between  the  fibres  of  the  liber,  and  that 
the  cinchonine  is  principally  found  in  the  tunic  or  cellular  coating. 
As  to  the  tannin,  it  is  found  in  larger  quantities  in  this  latter 
part  than  in  the  fibrous  tunic— a  fact  which  is  easily  determined 
with  reference  to  the  fresh  bark  where  the  exterior  layers  of  the 
derm  are  more  styptic  than  the  internal  layers."  ('  Pharmaceutical 
Journal,'  vol.  ix.) 

The  following  are  the  specific  characters  of  the  Cinchona  Calisaya: — 
Leaves  oblong  or  lauceolate,  obovate,  obtuse,  attenuated  at  the  base, 
rarely  acute  on  both  sides ;  smooth,  polished,  or  pubescent  beneath  j 
scrobiculate  in  the  axils  of  the  veins ;  filaments  usually  shorter  than 
one  half  the  length  of  the  anthers;  capsule  ovate,  scarcely  equal  in 
length  to  the  flowers.  Seeds  frequently  frimbriate,  denticulated  at  the 
margin.    Of  this  there  are  two  varieties: — 

C.  C.  vera.  A  tree  with  obtuse  oblong-ovate  or  oblong-lanceolate 
leaves. 

C.  C.  Josephiana.  A  shrub  with  somewhat  acute  oblong-lanceolate 
or  ovate-lanceolate  leaves. 

Both  varieties  are  natives  of  Bolivia  and  Southern  Peru. 

(Pharmaceutical  Journal,  vol.  ix.) 

QUINSEY-WORT.  [Asperula.] 

QUISCALUS,  a  genus  of  Birds.  [Sturnid.®.] 

QUI'SQUALIS,  a  genus  of  Plants  of  the  natural  family  of  Combre-- 
tacece,  which  is  indigenous  in  Amboyna,  Java,  and  the  Malayan  penin- 
sula, and  extends  into  India.  The  genus  is  characterised  by  having 
a  very  long  slender  tube  of  the  calyx,  which  is  5-fid  at  the  mouth. 
Petals  5,  oval,  oblong,  larger  than  the  teeth  of  the  calyx.  Stamens 
10,  exserted,  inserted  into  the  faux  of  the  calyx  ;  the  alternate  ones 
shorter.  Ovary  ovate,  oblong,  4-valved.  Style  filiform,  obtuse. 
Drupe  dry,  5-angled,  1-seeded.  Shrubs  with  climbing  branches. 
Leaves  opposite,  seldom  alternate,  entire,  ovate.  Spikes  axillary  and 
terminal.  Flowers  change  in  colour  from  white  to  red.  The  few 
plants  of  the  genus  are  cultivated  in  this  country  with  great  ease  in 
moist  stove-houses  in  a  mixture  of  loam  and  peat. 

Q.  Indica,  is  the  most  common  species ;  its  fruit  is  reckoned  a 
vermifuge. 

QUITCH.  [Agrostis.] 


)  ABBIT.  [Lkporid.e.] 
^   RACAM IH2E,  [Yultuiud.*:.] 
RACCOON.  [Ursid^e.] 
RACE-HORSE,  a  Bird.  [Micropterus.] 
RADIATA.    [Rated  or  Radiate  Animals.] 
RADIOLA  (from  Radiolus,  little  ray,  in  allusion  to  the  rayed  cap- 
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sules),  a  genus  of  Plants  belonging  to  the  natural  order  Linacea.  It 
has  a  calyx  of  4  sepals  connected  below,  deeply  trifid.  There  are 
4  petals,  4  stamens,  4  capsules,  with  8  cells  and  8  valves. 

R.  milligrana  is  the  only  species  of  this  genus.    It  is  the  R.  linoidet 
of  some  botanists,  and  is  a  Briti-h  plant.    The  stem  is  from  one  to 
•    two  feet  high,  repeatedly  forked,  with  solitary  flowers  in  the  axils  as 
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RADISH. 


RAUDM. 
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well  as  at  the  extremities  of  the  braiichen.  The  flowers  are  small 
and  white;  the  capsules  light  brown,  aucl  slightly  depressed;  the 
eepals  deeply  and  acutely  3-cloft,  connected  below  iuto  a  tube. 

(Babiugtou,  Manual  of  British  Botany.) 

ftADlSH.  [Rai'iianus.] 

RADIUS.  [Skeleton.] 

RAFFLE'SIA  is  the  narao  of  a  plant  found  in  tho  hot  damp 
jungle  of  Sumatra,  growing  parasitically  on  a  kind  of  vine,  and  dis- 
covered by  tho  late  Sir  T.  S.  Raffles,  whose  name  it  bears.  It  consists 
of  a  number  of  scales  investing  a  fleshy  calyx  measuring  a  yard  in 
diameter,  and  containing  the  organs  of  fructification  within  or  beneath 
the  rim  of  a  huge  fleshy  central  column.  [Rafflesiaoeje.] 

RAFFLESIAUK^E,  Patina-  Worts,  a  natural  order  of  stemless 
leafless  Parasitical  Plants,  consisting  of  flowers  growing  immediately 
from  the  surface  of  branches,  and  immersed  among  scales.  The 
perianth  is  superior,  with  a  5-parted  limb,  thickened  processes  or  calli 
either  distinct  or  united  iuto  a  ring  being  attached  to  the  throat  of 
the  tube.  The  essential  organs  are  combined  in  a  column  which 
adheres  to  the  tube  of  the  perianth.  Anthers  2-celled,  either  distinct 
and  opening  by  vertical  apertures,  or  combined  together  so  as  to 
become  a  multicellular  mass  opening  by  a  common  pore.  Ovary 
1-celled  ;  placentas  parietal.  Fruit  indehiscent.  The  species  are  East 
Indian  and  South  American  plants,  parasitic  on  the  species  of  Cissns 
and  on  some  Legwniinosa:.  There  are  16  species.  Some  of  them  are 
said  to  be  styptic.    Their  perianth  has  a  fungoid  appearance. 

Rafflesia  Arnoldi,  a  Sumatra  parasite,  is  capable  of  containing 
12  pints  of  fluid  in  its  cup.  Tho  flower  is  said  sometimes  to  have  a 
weight  of  14  lbs. 

R.  Patma  is  employed  as  an  astringent  and  Btyptic  in  Java.  R. 
Horsfieldi,  R.  Cumingi,  and  R.  Rochusscnii  have  similar  properties. 

The  genera  are  Rafflcsia,  Sapria,  Brugmansia,  Apodanthes,  and 
Piloslyles. 

(Balfour,  Classbook  of  Botany  ;  Lindley,  Vegetable  Kingdom.) 
RAGGED  ROBIN.  [Lychnis.] 
RAGWORT.  [Senecio.] 

RAIANIA,  a  genus  of  Plants  so-called  in  honour  of  the  great 
naturalist  John  Roy,  is  known  by  the  staminiferous  flowers  having  a 
bell-shaped  perianth  in  six  deep  oblong  pointed  segments,  most  spread- 
ing in  their  upprr  part.  Corolla  none ;  stamens  with  six  filaments, 
bristle-shaped,  shorter  than  the  calyx  ;  anthers  simple.  Pistilliferous 
flowers,  the  perianth  superior,  of  one  leaf,  bell-shaped,  in  six  deep 
segments, permanent,  withering;  corolla  none;  pistil  with  the  germen 
inferior,  compressed,  with  a  prominent  border  at  one  side,  3-celled ; 
styles  3,  the  length  of  the  calyx ;  stigmas  obtuse ;  capsule  mem- 
branous, of  three  cells  without  valves,  crowned  by  the  calyx ;  two  of 
the  cells  barren,  almost  obliterated,  without  wings  ;  the  third  fertile, 
compressed,  extended  into  a  very  large  half-ovate  membranous  wing; 
seed  solitary,  nearly  elliptical,  compressed. 

R.  hastata,  Halberd-Leaved  Raiania,  is  found  in  the  island  of 
St.  Domingo.  The  root  is  perennial,  sometimes  large  and  ovate,  some- 
times 4  or  5  inches  long  and  2  inches  thick,  round  at  each  end.  Its 
Bubstance  resembles  that  of  a  radish  without  any  internal  fibres  ;  the 
back  thin,  ash-coloured,  a  little  rugged  and  warty,  the  flesh  very 
white,  tasting  like  a  bean.  The  flowers  small,  whitish,  in  simple 
axillary  drooping  clusters. 

R.  cordafa,  Heart-Leaved  Raiania,  has  ovate  leaves  somewhat  heart- 
shaped  at  the  base,  7-ribbed.  It  is  a  native  of  the  West  Indies,  from 
whence  it  was  sent  to  Kew  Gardens  in  1786,  by  Mr.  Alexander  Ander- 
son. Plumier  represents  the  habit  of  the  root,  stem,  &c,  much  like 
the  foregoing ;  but  the  leaves  are  regularly  ovate,  pointed,  more  or 
less  heart-shaped  at  their  base,  and  furnished  with  seven  ribs  con- 
tinued from  that  part  to  the  point.  These  ribs  are  connected  by 
numerous  transverse  veins. 

R.  ovata,  Ovate-Leaved  Raiania,  has  ovate-pointed  3-ribbed  leaves. 
It  is  a  native  of  the  hills  of  St.  Domingo,  and  has  a  shrubby  stem, 
turning  thread  shaped,  sub-divided  with  slender  smooth  leafy  branches. 
The  leaves  rather  distant,  stalked,  smooth  on  both  sides,  pointed, 
entire,  3-ribbed,  being  ovate  at  the  base.  The  flowers  dioecious,  the 
males  in  compound  clusters,  females  in  simple  ones;  all  stalked  and 
turned  toward  one  side.  Corolla  very  minute,  yellowish-green  in  the 
male,  reddish  in  the  female  blossoms. 

R.  an gtisti folia,  Narrow-Leaved  Raiania,  is  a  native  of  the  west 
part  of  St.  Domingo,  where  it  climbs  upon  high  trees,  flowering  in  May. 

R.  quinata,  Five-Leaved  Umbellate  Raiania,  has  five  leaves  on  a 
common  stalk.  It  was  observed  by  Thunberg  about  Nagasaki,  and  in 
Japan,  flowering  in  April  and  May.  The  stem  is  twining,  round, 
smooth,  ash-coloured,  and  branched.  Leaves  several  together,  axillary, 
stalked,  smooth.  Flowers  in  umbels  from  the  same  buds  as  the 
leaves,  on  slender  stalks,  as  long  as  the  footstalks. 

R.  hexaphylla,  Six-Leaved  Clustered  Raiania.  Leaves  six,  on  a 
common  stalk,  oblong-acute.  Flowers  racemose.  It  is  a  native  of 
the  country  of  Fakonia,  in  Japan,  among  bushes,  flowering  in  April. 
The  stem  is  round,  striated,  smooth,  climbing.  The  flowers  in 
axillary  racemes,  clusters  snow-white.  It  diners  from  R.  quinata  in 
having  mostly  six  leaflets  on  a  stalk,  which  are  acute,  reticulated, 
with  veins  at  the  back,  aud  larger  than  in  that  species.  The  flowers 
moreover  grow  in  cluster?,  not  in  umbels. 

RAIID.<E,  or  RAIINiE,  a  sub-order,  or  family  of  Plagiostomous 
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Cartilaginous  Ki-hes,  of  which  tho  Common  Ray  is  tho  type.  Tho 
body  of  these  fishes  is  horizontally  flattened,  and  more  or  lens  discous  ; 
the  dorsal  lins  are  mostly  placed  on  the  tail;  a  peculiar  cartilage, 
called  naso-peetoral,  arises  from  the  nasal  part  of  the  skull,  and  extends 
towards  or  moots  the  anterior  part  of  the  crest  or  pectoral  fin  ;  the 
branchial  openings  are  inferior. 

This  sub-order  is  divided  into  tho  following  families  or  tribes  : — 

1.  L'ephatoptcrida?,  Horned  Kays. — They  have  a  muzzle  distinguished 
by  two  horn-liko  processes ;  tho  rnouth  before  or  beneath  very  broad  ; 
teeth  very  small,  in  some  wanting  in  upper  jaw ;  tail  as  long  as  or 
longer  than  body,  with  a  back-fm  aud  spine.  Tho  genus  Cepkaloplera, 
has  largo  lateral  eyes  and  a  transverse  mouth,  with  small  teeth  like  a 
file. 

G.  Giorna  is  the  only  species  known  in  the  European  seas.  A  speci- 
men of  this  fish  was  once  taken  on  tho  southern  coast  of  Ireland.  It 
has  been  described  by  M.  Risso  as  frequent  on  tho  coast  of  Nice.  It 
approaches  the  shore,  and  is  most  frequently  taken  in  tho  mouth  of 
July.  In  Italy  the  small  ones  are  called  Vachetta,  aud  the  larger  ones 
Vacha.  It  dies  immediately  on  being  taken  out  of  the  water.  It  is 
eaten  by  the  poorer  classes  at  Nice,  but  is  not  tender.  They  grow  to 
a  prodigious  size.  Risso  records  a  male  weighing  800  lbs.  and  a 
''female  weighing  1200  lbs. 

2.  Myliobatidce,  Eagle  Rays. — The  head  is  partially  disengaged 
from  pectorals ;  mouth  transverse  ;  teeth  large,  mosaic-like  ;  eyelids 
wanting;  tail  long,  with  a  back-fin  on  root  and  a  serrated  sting 
behind.  The  genus  Myliobatis  has  flat  teeth  ;  the  central  plates  much 
longer  than  those  which  are  lateral ;  pectoral  fins  wing-like  ;  the  tail 
armed  with  one  fin  upon  tho  root,  behind  that  a  serrated  spine. 

M.  aquila,  the  Whip  Ray,  the  Eagle  Ray,  and  the  Mullen.  This 
fish,  though  rare,  has  been  found  on  the  British  coasts.  Dr.  Johnston 
has  described  a  specimen  found  at  Berwick-upon-Tweed.  It  inhabits 
the  Mediterranean,  and  has  been  taken  as  far  south  as  the  Cape. 

3.  Trygonida:,  the  Sting  Rays. — The  head  is  laterally  inclosed  by 
the  pectorals  ;  the  teeth  transversely  elliptical ;  the  tail  without  any 
fin,  or  merely  a  low  vertical  cuticular  hair,  and  with  one  or  more 
sharp  serrated  spines. 

The  genus  Trygon  has  the  characters  of  the  family. 

T.  pastinaca,  the  Common  Trygon,  the  Sting-Ray,  the  Fire  Flaire, 
La  Pastinaque  of  the  French,  is  au  example  of  this  family.  It  was 
well-known  to  the  ancients,  who  entertained  many  fictions  with  regard 
to  the  venom  of  the  spines  of  these  fish.  It  is  not  unfrequent  on 
the  British  coasts.  The  powerful  serrated  spine  on  it3  tail  is  used  a3 
an  organ  of  defence. 

4.  Anacanthida?,  Stingless  Rays. 

5.  Raiidce,  the  Skates. — The  body  is  rhomboidal ;  tail  depressed, 
slender,  generally  with  a  low  terminal  fin,  and  frequently  with  rows 
of  small  spines;  skin  smooth  or  with  small  curved  prickles;  teeth 
flat,  pavement-like,  and  pointed  in  males  in  spawning  time.  The 
genus  Raia  has  two  small  fins  near  the  end  of  the  tail ;  the  eyes  and 
temporal  orifices  are  on  the  upper  surface  of  the  head ;  the  nostrils, 
mouth,  and  branchial  apertures  beneath. 

The  Skates  are  very  numerous  on  the  British  coasts,  and  some  of 
the  species  are  used  as  food.  The  young  are  deposited  in  a  similar 
manner  to  the  sharks,  in  their  horny  cases  of  a  square  form,  with  four 
projecting  horns,  giving  them  the  form  of  a  butcher's  tray.  These 
cases  are  very  frequently  picked  up  on  the  sea-shore,  and  are  some- 
times called  sea-purses.  In  Cumberland  they  are  called  Skate- Barrows, 
on  account  of  their  form.  As  the  young  fish  increases  in  size  it  at 
last  separates  the  edges  of  the  horny  layers  in  which  it  is  inclosed, 
and  escapes  into  the  ocean.  The  following  are  the  British  species  of 
this  genus  : — 

R.  mucronata,  the  Long-Nosed  Skate,  remarkable  for  its  long  pointed 
nose. 

R.  oxyrhtjnehus,  the  Sharp-Nosed  Ray,  the  White  Skate,  the  Burton 
Skate. 

R.  intermedia,  the  Flapper-Skate. — This  species  was  first  taken  in 
the  Frith  of  Forth  by  Dr.  Parnell,  and  first  described  by  him. 

R.  batis,  the  Skate,  the  Blue  Skate,  the  Gray  Skate,  the  Tinker,  La 
Raie  Cendre'e  of  the  French.  This  is  one  of  the  commonest  species  on 
our  coast.  The  preceding  species  as  well  as  this,  the  Thornback,  and  the 
Homelyn,  are  all  commonly  called  Skate. 

R.  marginata,  the  Bordered  Ray.  It  has  been  only  occasionally  taken 
in  Great  Britain. 

R.  microcellata,  the  Small-Eyed,  or  Painted  Ray.  This  is  a  rare 
species. 

R.  miraletus,  the  Homelyn,  the  Home,  the  Sand  Ray,  and  Spotted 
Ray.  It  is  one  of  the  commonest  species  along  the  line  of  our  southern 
coast.  With  the  Thornback  it  is  the  most  common  species  found  in 
the  London  market. 

R.  spinosa,  the  Sandy  Ray,  Raie  Rape  of  the  French.  It  has  been 
only  occasionally  taken  in  the  British  Islands. 

R.  fullonica,  the  Shagreen  Ray.  This  species  is  known  by  its  rough 
back.    It  is  only  occasionally  taken  in  the  British  Islands. 

R.  clavata,  the  Thornback,  the  Rough  Ray.  This  Ray  is  easily 
distinguished  by  the  spiny  plates  with  which  it  is  covered.  Its  flesh 
is  regarded  as  the  finest  of  all  the  Rays.  It  is  in  the  best  conditio* 
for  the  table  about  November. 

R.  radiata,  Starry  Ray.    A  rare  species. 
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6.  Torpedinidos,  the  Torpedoes.— The  head  is  very  large  and  sur- 
rounded by  pectorals,  so  as  to  form  a  circular  disc ;  the  tail  is  short, 
fleshy,  depressed  at  tho  base,  cylindrical  at  the  extremity;  mouth 
beneath ;  teeth  pointed  or  flat.  These  fish  are  many  of  them  remarkable 
for  their  power  of  giving  electric  shocks.  [Electricity  in  Organic 
Beings.]   There  are  two  species  of  Torpedo  found  on  the  British  coasts. 

Torpedo  vulgaris,  the  Old  British  Torpedo,  the  Common  Cramp-Fish, 
the  Numb-Fish,  the  Electric  Ray,  and  the  Cramp-Ray.  This  fish  is 
only  occasionally  found  on  our  coasts. 

T.  nobiliana,  tho  New  British  Torpedo.  This  is  identical  with  the 
Torpedo  of  the  Mediterranean. 

7.  Rhinobatida:,  the  Beaked  Rays,  have  the  muzzle  generally  beaked 
and  pointed  ;  the  mouth  undulated ;  the  teeth  rounded  or  elliptical,  in 
some  broader  than  long,  and  longer  on  summit  of  undulations;  body 
smooth ;  caudal  fin  bilobular,  or  cut  obliquely,  forming  one  lobe. 
These  fishes  connect  the  Sharks  and  Rays.  The  species  inhabit  the 
Mediterranean,  the  Atlantic,  and  the  coasts  of  Brazil.  They  are  not 
found  on  the  coasts  of  Britain. 

8.  Pristidce,  Saw  Fishes. — The  snout  is  produced  into  a  long  flat 
osseous  saw-shaped  blade,  with  teeth  on  the  lateral  edgc3 ;  body  flat- 
tened before,  somewhat  elongated  posteriorly ;  skin  with  very  small, 
flat,  roundish,  or  6-cornered  scales  ;  mouth  beneath. 

(Adams,  Baikie,  and  Barron,  Manual  of  Natural  History ;  Yarrell, 
History  of  British  Fishes.) 
RAIL.  [Rai,lid2E.] 

RAIN,  FOSSIL.  Singular  as  may  appear  the  notion  that  the 
impressions  of  rain  should  be  recognisable  and  be  recognised  on  the 
Biirfaces  of  stratified  rocks,  the  opinion  is  held  by  some  eminent 
geologists,  on  the  evidence  of  specimens  of  New  Red-Sandstone  taken 
from  the  Storeton  Quarries  near  Liverpool.  In  March,  1839,  Mr. 
Cunningham,  to  whose  researches  iu  the  Storeton  Quarries  we  are 
indebted  for  much  of  our  knowledge  of  the  foot-prints  of  Cheirotheria 
and  other  ancient  animals,  communicated  a  paper  on  the  subject  to 
the  Geological  Society  of  London.  "  In  examining  some  of  the  slabs 
of  stone  extracted  at  the  depth  of  above  30  feet,  Mr.  Cunningham 
observed  that  their  under  surface  was  thickly  covered  with  minute 
hemispherical  projections,  or  casts  in  relief,  of  circular  pits  in  the 
immediately  subjacent  layers  of  clay.  The  origin  of  these  marks,  he 
is  of  opinion,  must  be  ascribed  to  showers  of  rain,  which  fell  upon  an 
argillaceous  beach  exposed  by  the  retiring  tide,  and  their  preservation 
to  the  filling  up  of  the  indentations  by  sand.  On  the  same  slabs  are 
impressions  of  the  feet  of  small  reptiles,  which  appeal-  to  have  passed 
over  the  clay  previously  to  the  shower,  since  the  foot-marks  are  also 
indented  with  circular  pits,  but  to  a  less  degree,  and  the  difference 
Mr.  Cunningham  explains  by  the  pressure  of  the  animal  having 
rendered  these  portions  less  easily  acted  upon."  If  these  impressions 
on  the  clay  be  really  the  marks  of  rain  or  hail  (a  specimen  is  before 
us,  and  it  certainly  resembles  such  impressions  on  clay),  perhaps  the 
easiest  way  of  comprehending  the  preservation  of  them  is  to  suppose 
dry  sand  drifted  by  the  wind  to  have  swept  over  and  filled  up  the 
foot  prints,  rain-pits,  and  hollows  of  every  kind  which  the  soft  argil- 
laceous surface  had  received.    (Geological  Proceedings,  1839.) 

RAISINS,  Dried  Grapes.  [Vitis.] 

RA'LLIDiE,  a  family  of  Birds  belonging  to  the  Grallce  of  Linnaeus, 
Grallatores  of  Illiger.    The  species  are  commonly  called  Rails. 

Brisson  placed  the  Rails  in  the  first  section  of  his  17th  order,  with 
the  Lapwings,  the  Jacana,  the  Pratincole,  &c. 

The  genus  Rallus  of  Linnaeus  consisted  of  Rails  properly  so  called ; 
and  the  species  in  the  last  edition  of  the  '  Systema  Naturae,'  as  left 
by  him,  were  Crex  aquaticus,  C.  Porzana,  C.  fuscus,  C.  striatum,  0. 
torquatus,  C.  Philippensis,  C.  Benghalensis,  C.  Carolinv.s,  and  C.  Vir- 
ginianus.  The  genus  is  placed  in  the  order  Grallce  (the  fourth), 
between  Parra  and  Psophia. 

Latham  also  gave  it  a  place  among  the  Grallce  (his  seventh  order), 
between  the  Pratincole  and  the  Jacana. 

Lacepede  arranged  Rallus  among  his  Oiseaux  de  Rivage,  in  his  thirty- 
third  order  (birds  with  a  straight  and  compressed  bill),  between  the 
Hians  and  Scopus. 

In  M.  Dumeril's  system  Rallus  is  placed  in  the  first  family  (Pressi- 
rostres  or  Ramphostenes)  of  his  fifth  order,  Echassiers,  between  the 
Jacanas  and  Oystercatchers  (Hcematopus). 

Illiger's  Macrodactyli,  belonging  to  his  sixth  order,  Grallatores, 
include  the  genera  Parra,  Rallus,  and  Crex. 

In  Cuvier's  fifth  order,  Echassiers,  Rallus  appears  in  its  fifth  family, 
Macrodactyles,  between  the  Ramichis  (Palamedea)  and  the  Fulicce. 
_  M.  Vieillot's  second  tribe  (Tctradactyli)  of  his  fourth  order  (Echas- 
siers) includes,  among  many  other  families,  the  Macrodactyles,  inclu- 
ding the  genera  Rallus,  Porzana,  Porphyria,  and  Gallinula.  The 
Macrodactyles  are  placed  between  the  Macronyches  (Jacana)  and  the 
Pinnatipedcs  (Fulica,  Phalaropus,  &c). 

M.  Temminck  places  Rallus  between  Scolopax  and  Gallinula,  in  his 
thirteenth  order  (Gralles). 

In  M.  De  Blainville's  system  Rallus  is  also  placed  among  the 
Macrodactyles,  in  the  order  Grallatores. 

The  Macrodactyles  of  M.  Latreille  form  the  sixth  family  of  his  fourth 
order,  Echassiers,  and  consist  of  the  Jacana,  Kamichi,  and  Chauna. 

_  M.  Lesson  makes  the  Rallusindes,  the  fourth  family,  according  to 
him,  of  the  Echassiers,  consist  of  the  genera  Jacana  (Parra).  Palo- 
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medea,  Chauna,  Glareola,  Rallus,  Crex,  Gallinula,  Porphyrio,  Podoa, 
and  Fulica.  The  Rallusindes  are  placed  between  the  Scolopacidce  and 
the  Charadriadw. 

In  Mr.  Swainson's  '  Synopsis '  the  Rallidce  are  placed  between  the 
Tantalidce  and  Scolopacidce,  and  consist  of  the  following  genera . 
Parra,  Porphyrio,  Fulica,  Rallus,  Gallinula  (with  the  sub-genus 
A  lecthelia). 

The  genera  of  Rallidce  (which  family  he  places  between  the  Scolo- 
pacidoz  and  the  Phaleropodidce),  enumerated  by  Prince  Bonaparte  in 
his  '  Birds  of  Europe  and  North  America,'  consist  of  Aramus,  Vieill., 
Rallus,  Linn.,  Ortygornetra,  Leach,  Gallinula,  Briss.  (Stagnicola,  Briss.), 
Fulica,  Linn.,  and  Porphyrio,  Ray. 

The  Rallidce,  in  Mr.  G.  R.  Gray's  '  List  of  the  Genera  of  Birds,' 
are  the  fifth  and  last  family  of  the  Grallatores,  and  immediately  pre- 
ceded by  the  Palamcdeidce  (which  embrace  the  genera  Parra,  Chauna, 
Palamedea,  and  Alecthelia).    The  order  Nalatores  follows. 

The  following  are  the  sub  families  and  genera  of  Mr.  G.  R.  Gray's 
Rallidoz : — 

Sub-Family  I.  Rallince. 
Genera.  Ortygornetra,  Ray  (Rallus,  Linn.,  Porphyrio,  Briss.,  Crex, 
Bechst.,  Gallinula,  Lath.). 

Porzana,  Vieill.  (Rallus,  Linn.,  Gallinula,  Lath.,  Zapornia,  Leach). 
Rallus,  Linn.  (Gallina  (Gallinula  ?),  Ray). 
Ocydromus,  Wagl.  (Rallus,  For.-it.). 

Sub-Family  II. 
Porphyrio,  Briss.  (Fulica,  Linn.,  Gallinula,  Lath.). 
Gallinula,  Ray  (Fulica,  Linn.,  II ydrogallina,  Lacc'p.,  Stagnicola, 
Brehm.). 

Fulica,  Linn. 

Sub-Family  III.  Heliornince. 

Ileliornis,  Bonn.  (Plotus,  Gmel.,  Podoa,  111.,  Colymbus,  Bodd.). 

Podica,  Less.  (Heliornis,  Vieill.,  Podoa,  Boie,  Rhigelura,  Wagl.). 

We  proceed  to  notice  some  of  the  leading  forms  of  this  family : — 

Rallidce. — Feet  very  large ;  bill  in  general  short,  and  greatly  com- 
pressed ;  tail  excessively  short,  nearly  hidden  by  the  coverts;  hinder 
toe  elevated.  (Swainson.) 

Parra. — Bill  straight,  slender,  moderate  ;  feet  very  long ;  toes  and 
claws  of  enormous  length  ;  the  latter  straight  or  recurved ;  carpus 
generally  armed  with  acute  spurs.  (Swainson.) 


Parra  Africana. 

Mr.  Swainson  remarks  that  the  Jacanas  or  Parrot  are  wading  birds, 
somewhat  analogous,  both  in  structure  and  habits,  to  the  European 
Water-Hen ;  but  in  their  native  haunts  from  not  being  disturbed, 
they  are  less  shy.  "  The  number  of  these  birds,"  says  Mr.  Swainson, 
"  on  the  lakes  of  Brazil,  the  elegance  of  their  movements,  and  their 
fearlessness  of  man,  excite  an  interest  in  the  traveller  who  journeys 
through  regions  ornamented  alone  by  nature.  They  are  very  light 
birds,  and  their  long  toes  spreading  over  a  wide  surface  enable  them 
to  walk  on  the  floating  leaves  of  aquatic  plants  with  as  much  facility 
as  if  they  were  on  land.  In  such  situations  their  appearance  is  really 
delusive ;  for  their  pressure  being  sufficient  to  sink  the  surrounding 
leaf  just  below  the  surface,  the  birds  actually  appear  to  walk  upon 
the  water."    ('  Zool.  111.,'  second  series). 
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Tho  species  are  numerous  iu  South  America;  ioma  in  India;  and 
a  few  in  Africa. 

P.  Africana.  Deep  cinnamon  abovo ;  crown  of  tho  head  nakml  ; 
throat  white;  breast  fulvous;  neck  and  quills  black;  ipur  on  the 
wing  obsolete. 

It  has  been  found  in  Africa,  Abyssinia  (Bruce),  Mozambique  (Suit), 
Western  Africa  (SwaiuBon,  on  tho  authority  of  Ward),  South  Africa 
(Smith). 

The  strong  bony  Bpur  with  which  tho  wing  is  armed  in  the  typical 
species,  becomes  so  small  in  P.  Africana,  that  it  is  hardly  perceptible 
when  the  wing  is  closed.  In  another  African  species,  P.  Capensis, 
the  spur  or  spine  has  becomo  a  small  tubercle.  The  African  Jacanas 
may  therefore  be  referred  to  the  aberrant  group  of  this  genus.  Dr. 
Smith  only  met  with  one  individual  of  P.  Capensis,  and  ho  strongly 
suspects  that  is  was  in  immature  plumage.  It  was  killed  while 
seeking  for  its  food  upon  some  water-plants  which  coated  the  surface 
of  a  small  river  near  Algoa  Bay,  and  ho  has  figured  the  bird  standing 
on  a  leaf  of  a  water-lily.  lie  notices  P.  Africana  as  the  only  other 
species  of  the  group  which  has  yet  been  found  in  Southern  Africa, 
and  states  that  it  never  ranges  so  far  to  tho  westward  as  the  Cape 
Colony,  though  it  is  often  found  to  the  westward  of  Port  Natal. 

Porphyrio. — Bill  short,  strong,  high  ;  the  base  dilated  into  a  flat 
plate  on  the  front  of  the  head ;  the  culmen  arched.  Nostrils  large, 
basal,  covered  by  a  membrane,  naked ;  the  aperture  terminal  and 
oval.  Feet  very  large.  Toes  without  any  lateral  mombrane.  Claws 
large,  slightly  curved.  (Sw.) 

These  birds  live  nearly  like  the  Water-Hens,  to  which  they  are  most 
olosely  approximated  :  like  them,  their  habitual  haunts  are  the  fresh- 
waters  ;  but  the  immense  rice-fields  and  marshes  of  the  south  equally 
serve  them  for  an  asylum  and  retreat.  More  iuclined  by  their  appetite 
to  cereal  grains  and  plants,  than  aquatic  herbs,  the  Porphyrios  frequent 
the  land  more  than  the  Water-Hens  ;  they  move  with  grace  on  the 
water,  and  run  with  elegance  and  swiftness  on  the  land  or  over  the 
plants  which  grow  in  the  water.  Their  body  is  not  so  compressed 
nor  so  slender  as  that  of  the  water-hens  ;  their  formidable  bill,  com- 
posed of  a  very  hard  substance,  and  nearly  without  a  nasal  fossa, 
which  is  covered  by  a  membrane,  serves  them  as  an  instrument  for 
cracking  the  husks  of  grains  and  breaking  the  hardest  stems  ;  their 
feet,  which  they  use  to  seize  their  food  and  convey  it  to  their  bill, 
are  provided  with  very  long  toes,  easily  retractile,  and  with  nails 
which  bend  also  with  some  facility,  which  gives  them  a  power  of 
prehension.  A  brilliant  plumage,  where  blue  or  a  turquoise  hue 
predominates,  clothes  the  greatest  number  of  the  known  species. 

It  is  not  clear  what  species  of  this  genus  was  known  to  the 
ancients,  who  held  it  in  high  estimation.  The  Porphyrio  does  not 
appear  to  have  been  sought  after  for  any  other  purpose  than  that  of 
keeping  it  alive ;  indeed  .^Elian  states  that  he  never  heard  of  one 
being  served  at  any  banquet.  Pliny  ('Hist.  Nat.,'  x.  46  and  49) 
speaks  of  the  Porphyrios  as  '  laudatissimi  in  Comagene,'  and  says  that 
their  bill  and  long  legs  are  red  ;  the  Balearic  Islands  are  also  named 
by  him  as  a  place  whence  they  were  sent  to  Rome.  He  speaks  of 
their  peculiar  mode  of  drinking,  their  soaking  their  food  in  water 
and  raising  it  to  their  bills  in  their  claws  ;  "  Bibunt  aves  suctu,  ex  his 
quibus  longa  colla,  intermittentes,  et  capite  resupinato  velut  infuu- 
dentes  sibi.  Porphyrio  solus  morsu  bibit,  idem  est  proprio  genere, 
omnem  cibum  aqua  subinde  tingens,  deiude  pede  ad  rostrum  veluti 
manu  afferens." 

But  there  was  another  quality  which  was  supposed  to  reside  iu  the 
Porphyrio,  which  made  it  both  a  highly  prized  and  dangerous  inmate. 
The  bird  was  considered  as  a  kind  of  guard  over  the  women  of  the 
house  in  which  it  was  domiciled  :  it  was  believed  that  it  took  notice 
of  adultery,  and  that  if  the  crime  was  committed,  it  would  give 
notice  to  the  master  of  the  house  by  making  signs  as  if  it  wished  to 
strangle  itself.  It  is  to  this  that  the  old  quatrain  alludes  in  the 
'  Portraits  d'Oyseaux  : ' — 

"  Porpliyrion  declare  l'adultere 

Fait  au  logis  auquel  on  lVntretient  : 
Car  a  ces  fins  tous  les  semblans  ils  tient 
De  se  vouloir  estrangler  et  deffaire." 

P.  hyacinthinm  {Polio  Sultano,  Savi).  Bill  fine  red  ;  legs  and  feet 
fleshy  red ;  irides  lake-red  ;  cheeks,  throat,  sides  of  the  neck,  and 
chest  turquoise-blue  ;  remainder  of  the  plumage  deep  dull  indigo- 
blue,  having  the  edges  of  the  greater  and  lesser  coverts  of  the  wings 
lighter  in  colour  and  more  brilliant:  under  tail-coverts  white. 
(Gould.) 

Young  of  the  Year— Belly,  till  the  month  of  October,  white; 
occiput  yellowish-brown ;  median  part  of  the  head  whitish  ;  mantle 
bluish-ash.  Feet  reddish-olive.  At  the  time  of  the  moult,  which 
takes  place  towards  the  end  of  October,  individuals  are  found  in  a 
state  of  transition  from  the  livery  of  youth  to  that  of  the  adult  : 
early  in  May  the  rich  blue  plumage  is  complete.  (Temm.) 

"  Independently  of  the  southern  and  eastern  parts  of  Europe,  the 
marshes  of  which  are  the  places  of  constant  resort  for  this  beautiful 
bird,  its  range  is  extended,"  says  Mr.  Gould,  "  over  a  great  portion  of 
Africa  to  the  south,  and  as  far  as  the  mountains  of  the  Himalaya  to 
the  east.   In  Europe  it  is  especially  abundant  in  the  Grecian  Archi- 


belftgo,  the  Levant,  and  tho  Ionian  Inlands;  it  is  less  common  in 
Dalmatia  and  Sardinia.  Tho  southern  provinces  of  Hungary  nnd 
Rlltlia  and  tho  borders  of  the  Caspian  Sea  may  also  bo  enumerated 
among  its  European  localities"  M.  T'-nimin-k  states  that  it  is  to  \/<: 
seen  in  many  cities  of  Sicily  (when*,  according  to  M.  Cantrain^,  it  U 
very  common  in  the  neighbourhood  of  Lentini),  that  it  is  not  known 
in  Dalmatia  nor  Calabria,  and  is  rare  in  Sardinia;  and  that  it  in  known 
in  Catania  tinder  the  namo  of  Gallo-Fagiano. 


Porphyrio  hyacinthinus. 


Mr.  Gould  states  that,  like  the  Water-Hen,  or  Common  Gallinule, 
this  species  dwells  on  the  borders  of  rivers  and  in  all  marshy  situa- 
tions. In  its  food  it  is  partly  herbivorous,  feeding  on  various  kinds 
of  marine  vegetables ;  still,  as  the  robust  and  hard  character  of  its 
bill  implies,  it  prefers  hard  seeds  and  grain,  to  which  are  added  snails, 
frogs,  and  other  aquatic  animals. 

"Although  its  form,"  continues  Mr.  Gould,  "would  seem  to  deny 
the  fact,  its  actions  and  appearance  on  the  land  are  both  elegant  and 
graceful.  It  is  extremely  quick  in  all  its  movements,  running  with 
ease  and  swiftness ;  and  from  the  great  expansion  of  its  feet,  it  is 
enabled  to  pass  with  facility  over  soft  oozy  mud,  aquatic  herbage,  &c. ; 
but  although  much  agility  characterises  this  species  on  land,  its 
aerial  evolutions  are  heavy,  aud  apparently  performed  with  consider- 
able difficulty."  M.  Temminck  states  that  it  lives  in  the  marshes 
where  the  water  is  not  deep,  and  that  its  stupidity  is  such  that  when 
closely  pursued  it  buries  its  head  iu  the  mud.  M.  Verneuil  informed 
him  that  solitary  individuals  are  sometimes  found  in  Dauphin^  ;  that 
of  the  museum  of  Grenoble  was,  he  adds,  killed  in  the.  marshes  of 
Burgundy. 

It  breeds  in  marshes,  much  in  the  manner  of  the  Common  Gallinule, 
giving  preference  to  the  sedgy  parts  of  the  morass  and  partly  inundated 
rice-fields,  where  it  constructs  a  nest  of  aquatic  plants,  and  lays  three 
or  four  white  and  nearly  round  eggs.  (Gould.) 

Fulica. — Bill  as  in  the  Porphyrio,  but  more  slender;  the  base 
straight ;  the  gonys  short  and  angulated.  Feet  very  large ;  the  toes 
margined  with  a  lateral  membrane,  which  is  either  narrow  and  of 
equal  breadth  or  dilated  into  lobes.    The  natatorial  type.  (Sw.) 

F.  atra.  It  is  the  Foulque,  Macroule,  or  Morrelle,  of  the  French  ; 
Schwarzes  Wasserhuhn  of  the  Germans ;  Meir  Koet  of  the  Nether- 
landers  ;  Folaga  and  Folacra  of  the  Italians ;  Blas-Klacka  of  the 
Swedes  ;  Vaud-Hoene  aud  Bles-Hoeno  of  the  Danes  ;  Jar  Ddwfr  Foel 
of  the  Welsh ;  aud  Coot  of  the  English.  Some  have  thought  that  it 
is  the  Kirnpos  of  Aristotle. 

The  head  and  neck  are  of  a  deep-black  ;  upper  parts  slaty-black  ; 
all  the  lower  parts  bluish-ash  ;  frontal  plate  very  wide,  pure  white ; 
bill  white,  slightly  tinged  with  rose-colour ;  iris  crimson-red ;  feet 
ash-colour,  tinged  with  greenish,  but  of  a  yellow  or  greenish-red  above 
the  knee. 

The  sexes  do  not  differ,  excepting  that  in  the  female  and  the  young 
the  frontal  plate  is  less  developed,  and  that  in  the  latter,  after  the 
autumnal  moult,  the  lower  parts  are  slightly  tinged  with  reddish. 
Before  the  moult,  the  frontal  plate  of  the  young  is  hardly  apparent, 
and  that  and  the  bill  are  greenish-ash ;  all  the  lower  parts  are 
whitish-ash  :  in  this  state  it  is,  according  to  M.  Temminck,  Pulica 
^Ethiops,  Sparm. ;  Gmel. 

It  is  found  throughout  Europe,  in  mai-shes,  lakes,  and  gulfs ;  rerv 
abundant  in  Holland  aud  in  the  lakes  of  the  iuterior  of  France ;  h  ss 
numerous  in  Germany  and  Switzerland.  Dr.  Von  Siebold  and 
M.  Burger  saw  it  in  Japan. 
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"The  Coot,"  says  Mr.  Gould,  "is  indigenous  to  our  islands, residing 
on  all  large  sheets  of  water,  but  giving  preference  to  those  overgrown 
with  rushes  and  margined  with  a  belt  of  thick  reeds  and  luxuriant 
vegetation."  Such  is  the  meer  or  pond  before  William  of  Wykeham's 
palace  at  Bishop's  Waltham,  where  they  abound.  In  such  haunts  it 
builds,  early  in  the  spring,  a  strong  and  solid  nest  of  rushes,  grasses, 
and  water-plants.  The  large  nest  thus  constructed  rises  above  the 
surface  of  the  water,  on  the  bottom  of  which,  when  shallow  enough, 
the  base  of  the  nest  sometimes  rests.  Its  more  frequent  situation 
however  is  in  the  reedy  and  rushy  tufts  and  rank  vegetation  of  the 
water's  edge,  so  as  to  be  concealed.  The  eggs,  which  are  brownish- 
white,  spotted  with  dark  brown,  range  from  seven  to  ten  in  number. 
The  young,  when  hatched,  are  clothed  in  a  black  down,  and  take 
water  very  soon.  As  winter  approaches  the  Coot  seeks  the 
open  waters  near  the  sea,  and  the  mud-flats  at  Southampton  are 
among  the  places  visited  by  them  in  great  numbers.  The  Coot  swims 
and  dives  admirably,  but  flies  heavily  and  with  effort.  Its  food  con- 
sists of  worms,  slugs,  aquatic  plants,  insects,  &c. 


The  Coot  (Fulica  atra). 

Much  cannot  be  said  for  it  as  an  article  of  food,  except  when  it  is 
young,  and  then  it  requires  much  perseverance  to  get  off  the  black 
down  next  to  the  skin. 

Qallinula. — Bill  short,  straight,  the  margins  not  inflexed ;  the 
cutting  edges  of  the  upper  mandible  folding  over  the  lower.  Gonys 
very  short,  angulated.  Toes  simple,  without  any  marginal  membrane. 
The  rasorial  type.  (Sw.) 

6.  chloropus  is  the  Poule  d'Eau  of  the  French  ;  Gallinella  of  the 
Italians  ;  Wasserhuhn,  Grunfussige  Rohrhuhn,  and  Braune  Meerhun, 
of  the  Germans ;  Common  Gallinule,  Water-Hen  or  Moor-Hen  of  the 
English ;  and  Dwfriar  of  the  Welsh. 


Water-Hen  (Gallinula  chloropus). 

Old  Male. — Head,  throat,  neck,  and  all  the  lower  parts  slaty-blue  ; 
upper  parts  deep  olive-brown ;  external  border  of  the  wings,  large 
longitudinal  spots  on  the  sides,  and  lower  coverts  of  the  tail,  pure 
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white ;  three  or  four  of  the  feathers  placed  at  the  centre  of  the  tail- 
coverts  deep  black  ;  base  of  the  bill  and  large  frontal  plate  bright  red, 
point  of  the  bill  yellow ;  iris  red ;  feet  yellowish-green ;  on  the  tibia 
a  naked  circle  of  a  fine  red. 

The  Old  Female  differs  only  in  having  the  tints  of  the  plumage  a 
little  less  bright. 

The  Young,  till  their  second  autumnal  moult,  differ  much  from  the 
old.  The  top  of  the  head,  the  nape,  the  back,  and  the  rump  are 
olive-brown  ;  quills  deep  brown,  terminated  by  bright  brown  borders; 
tail  deep  brown;  throat,  front  of  the  neck,  and  a  spot  below  the  eye 
whitish  ;  rest  of  the  lower  parts  bright  gray ;  point  of  the  bill  olive- 
green,  blending  into  olive-brown  at  the  base ;  iris  brown  ;  feet  olive, 
but  tinged  with  yellowish  on  the  tibia. 

Young  of  the  Year. — More  of  the  whitish  around  the  bill ;  and  the 
lower  parts  with  the  tints  less  bright.  Individuals  in  a  state  of  tran- 
sition from  one  period  of  age  to  another  have  the  frontal  plate  more 
or  less  large,  coloured  with  red  or  yellowish. 

"  One  circumstance,"  says  Mr.  Gould,  in  his  '  Birds  of  Europe,' 
"respecting  this  familiar  bird  appears  to  have  escaped  the  notice  of 
most  ornithologists :  we  allude  to  the  fact  of  the  female  being  clothed 
in  a  dark  and  rich  plumage,  and  having  the  base  of  the  bill  and  the 
frontal  shield  of  a  bright  crimson-red  tipped  with  fine  yellow ;  her 
superiority  in  these  respects  has  caused  her  to  be  mistaken  for  the 
male,  which,  contrary  to  the  general  rule,  is  at  all  times  clothed  in  a 
duller  plumage,  and  has  the  upper  surface  more  olive  than  in  the 
female  ;  the  bill  is  also  less  richly  tinted.  We  were  first  led  to  notice 
this  fact  in  consequence  of  observing  the  birds  sitting  or  rising  from 
the  nest  to  be  those  whose  richly-coloured  bills  had  induced  us  to 
believe  them  to  be  males,  and  which  the  dissection  of  a  great  number 
of  individuals  has  now  fully  proved  to  us  to  be  the  females.  Besides 
this  difference,  the  sexes  vary  in  size,  the  female  being  about  one-fifth 
less  than  her  mate." 

This  species  appeal's  to  be  not  only  dispersed  over  the  whole  of 
Europe,  but  extends  its  range  over  the  greater  portion  of  Africa  and 
India ;  and,  like  the  Peregrine  Falcon  and  Barn-Owl,  may  be  said  to 
be  uuiversally  distributed  over  the  globe.  "  It  is  even  questioned," 
says  Mr.  Gould,  "  whether  those  from  tropical  America,  China,  and 
the  islands  of  the  Pacific,  which  exhibit  the  most  trifling  marks  of 
difference,  should  not  be  considered  as  identically  one  and  the  same 
species."  It  was  seen  by  Dr.  Von  Siebold  and  M.  Burger  in  Japan ; 
and  M.  Temminek  remarks  that  the  African  variety,  which  is  also 
found  in  the  isles  of  Sunda,  has  the  anterior  border  of  the  wing 
reddish ;  the  lower  tail-coverts,  which  in  European,  Asiatic,  and 
Japanese  individuals  are  of  pure  white  or  Isabella  colour,  have  a 
reddish  tinge  in  the  variety  from  Africa  and  the  Sunda  Isles,  which  is 
also  somewhat  less  than  European  and  Japanese  birds,  and  has  the 
frontal  plate  larger.  The  variety  from  the  Sunda  Isles  is,  according 
to  M.  Temminek,  Qallinula  orienlalis  of  Horsfield,  ('  Linn.  Trans.,' 
vol.  xiii.)  The  only  difference  between  the  Japanese  bird  and  that  of 
Europe  is  the  Isabella  tint  of  the  lateral  under  tail-coverts  in  the 
former  :  in  the  European  variety  those  feathers  are  white. 

In  our  islands  the  haunts  of  the  common  Gallinule  are  rivers, 
meers,  ponds,  sedgy  spots,  and  marshy  places.  The  nest  is  formed  of 
interlaced  flags,  weeds,  &c,  generally  in  the  most  concealed  parts  of 
the  rushy  rivulet  or  sedgy  margined  pond,  and  in  it  from  five  to  nine 
pale  yellowish-brown  eggs  spotted  with  red  are  deposited.  Incubation 
continues  for  three  weeks.  The  young  are  exposed  to  many  enemies, 
for  their  parent  has  not  only  to  guard  them  against  birds  of  prey  and 
the  smaller  Carnivora,  rats,  &c,  but  against  the  attacks  of  the  pike. 
The  food  consists  of  aquatic  insects,  molluscs  and  worms,  seeds,  and 
water  herbage,  The  flesh  of  a  water-hen,  in  good  season,  after 
having  had  the  advantage  of  a  neighbouring  wheat  or  bai  ley  stubble, 
is  well  flavoured,  juicy,  and  sapid.  The  sportsman  who  is  not  well 
acquainted  with  their  habits,  often  leaves  them  behind  perched  among 
the  boughs  of  the  trees  or  shrubs  that  overhang  the  water  or  closely 
adjoin  it;  for  these  birds  when  hard  pressed  not  uncommonly  get  up 
into  such  retreats  till  the  danger  is  passed.  On  its  feet  it  is  lively  and 
not  ungraceful ;  on  wing  it  is  heavy  and  slow. 

Some  of  the  African  Gallinules,  figured  by  Dr.  Smith  (Q.  dimidiata 
and  0.  Jardinii  for  instance),  present  certain  differences  which  would 
appear  to  warrant  subgeneric  distinction. 

Rallus.  —  Bill  lengthened,  slender;  both  mandibles  in  general 
slightly  curved,  and  with  their  margins  considerably  inflected  beyond 
the  nostrils.    The  tenuirostral  type.  (Sw.) 

R.  aquaticus  is  the  Rale  d'Eau  of  the  French  ;  Porciglione,  Merla 
Aquarola,  and  Merla  d'Acqua,  of  the  Italians  ;  Wasser  Ralle  of  the 
Germans  ;  Water-Rail,  Bidcock,  Bilcock,  Velvet  -  Runner,  Brook- 
Runner,  and  Brook-Ousel,  of  the  English  ;  and  Cwtair  of  the  Welsh. 
It  is  the  Rasle  Nou-  of  Belon,  who  gives  the  following  synonyms  : — 
'Oprvyojii]Tpa,  Matrix  Cothumicum,  Ralla,  Rasle,  Ralle,  Roy  et  Mere 
des  Cailles,  and  Re  de  Quaglie. 

Throat  whitish  ;  sides  of  the  head,  neck,  breast,  and  belly,  leaden- 
ash  colour ;  all  the  feathers  of  the  upper  parts  red-brown,  marked 
in  the  middle  with  deep  black ;  sides  deep  black  transversely  striped 
with  white  bands ;  lower  coverts  of  the  tail  white ;  bill  red  but 
clouded  with  brown  at  the  point  and  above ;  feet  brown  flesh-colour ; 
iris  orange. 

The  Young  of  [the  Year  have  the  middle  of  the  belly  of  a  red- 


brown,  and  the  abdomen  in  blackish  ash  without  the  white  band*. 
(Temminck.) 

Mr.  Gould  remarks  that  the  sexos  are  alike  in  plumage,  but  that  the 
male  is  generally  the  largest.  M.  Temminck  observes  that  they  under- 
go a  double  moult,  but  that  there  is  no  marked  difference  botweou  the 
two  liveries. 

It  is  distributed  generally  all  over  Europe,  but  it  is  more  particu- 
larly abundant  in  the  low  districts  of  Holland,  Germany,  and  France. 
In  our  Islands  it  is  more  plentiful  than  is  generally  believed  from  its 
very  shy  an  d  retired  habits.  Dr.  Von  Siebold  and  M.  Biirger  saw  the 
bird  in  Japan. 


Water-Kail  [Hallus  aquaticus). 

"Except  when  closely  watched,"  says  Mr.  Gould,  "the  Water-Rail 
seldom  takes  to  flight,  but  evades  pursuit  by  quietly  yet  quickly 
traversing  the  bottoms  of  thick-set  reed-beds  aud  banks  overgrown 
with  luxuriant  vegetation  bordering  the  sides  of  pools  and  ditches, 
where  it  finds  a  covert  through  which  its  slender  and  compressed  form 
enables  it  to  pass  with  the  greatest  facility ;  besides  which  it  possesses 
the  power  of  swimming  and  diving,  both  of  which  materially  aid  its 
escape.  Without  denying  the  possibility  of  this  bird  being  migratory, 
we  have  the  strongest  reason  to  believe  that  numbers  remain  with  us 
during  the  whole  of  the  year,  frequenting  during  the  summer  season 
fen-land,  morasses,  ponds,  and  ditches,  about  which  it  incubates ; 
resorting  on  the  approach  of  winter  to  the  sides  of  our  large  streams 
and  rivers.  Its  nest  is  composed  of  rushes  and  vegetable  fibres  closely 
concealed  among  herbage,  at  a  little  elevation  from  the  water;  its 
nidification  in  fact  closely  resembles  that  of  the  Moor-Hen.  Its  eggs 
are  of  a  yellowish-white  colour,  marked  with  spots  of  red-brown.  Its 
food  consists  of  worms,  snails,  soft  insects,  and  their  larvae,  which 
abound  in  swampy  places ;  vegetable  substauces  also  form  a  part. 
The  young,  when  first  excluded  from  the  egg,  are  covered  with  black 
down,  and  are  observed  to  be  in  perfect  possession  of  the  powers  of 
swimming,  and  providing  for  their  own  safety  and  subsistence,  remain- 
ing however  under  the  parent's  care  and  protection." 

The  Water-Rail  is  a  delicious  bird  for  the  table.  The  writer  of 
the  old  quatrain  in  the  1  Portraits  d'Oyseaus,'  thus  alludes  to  its 
celerity  in  running  ;— 

"  Le  Rasle  noir  par  les  ruisseaux  habite, 
Et  est  cogneu  cn  diverse  contree. 
D'un  bon  coureur  la  vistesse  est  monstrce, 
Quand  on  le  dit,  comme  un  Rasle,  aller  viste." 

Orex. — Bill  shorter  than  the  head,  thick  at  the  base,  subcultratod, 
compressed  ;  the  culmen  gradually  deflecting  from  the  forehead  to  the 
point  of  the  bill ;  lateral  furrow  of  the  upper  mandible  broad,  and 
occupying  more  than  half  its  length  ;  angle  of  the  under  mandible 
bending  upwards  ;  both  mandibles  of  an  equal  length.  Nostrils  con- 
cave, lateral,  linear-ovoid,  pierced  in  a  membrane  occupying  the  mandi- 
bular furrow  in  the  middle  of  the  bill.  Wings  armed  with  a  spine, 
and  having  the  second  and  third  quill-feather3  the  longest.  Plumage 
soft,  thick,  and  open  in  texture.  Legs  strong,  of  mean  length,  with 
the  lower  part  of  the  tibiae  naked.  Feet  4-toed,  three  before  and  one 
behind.  Toes  long,  slender,  and  cleft  to  their  base,  without  any 
lateral  membrane ;  hind  toe  resting  on  the  ground.  Claws  arcuate, 
compressed,  and  pointed.  (Selby.) 

O.  pratensis,  Bechst,  Rallus  Orex,  Linn.,  is  the  Rale  de  Genet, 
or  Roi  dea  Cailles  of  the  French;  Re  di  Quaglie  of  the  Italians ; 
Wiessen-Knarrer  and  Wachtel-Kbnig  of  the  Germans;  Kwartel 
Koning  of  the  Netherlanders ;  Vagtel-Konge,  Aker-Rixe,  and  Skov- 
Snarre,  of  the  Danes  and  Norwegians ;  Land-Rail,  Daker-Hen, 
Bean-Crake,  and  Corn-Crake  of  the  English ;  and  lthegen  yr  yd  of 


the  Welsh.  Bolon  gives  the  following  synonyms: —  'Opruyunrir^a 
tiMiq,  Halla,  Ro  de  Quaglie,  Kalle  Houge,  or  Hallo  do  Genet.  It 
has  a  large  ash-coloured  eyebrow,  prolonged  upon  the  sides  of 
the  head  ;  all  the  feathers  of  tho  upper  parts  blackish-brown  In 
Uio  middle,  bordered  laterally  with  ash-colour,  and  terminated  with 
reddish  ;  the  long  feathers  which  extend  on  the  quills  entirely  bor- 
dered by  a  largo  band  of  olive-reddish  ;  coverts  of  the  wings  of  a  rusty  - 
red  ;  quills  reddish  externally ;  throat,  belly,  and  abdomen  white  ; 
breast  olive-ash ;  sides  reddish,  striped  with  white  ;  upper  niandiblo 
brown,  lower  whitish;  iris  reddish-brown;  eyebrows  flesh-colour; 
feet  flesh-colour,  or  reddish-brown. 

The  young  have  the  tints  less  vivid,  but  brighter,  with  somo  whito 
spots. 


Land-Kail  [Orex  praUnsis). 

"  The  Land-Rail,"  says  Mr.  Gould,  "  appears  to  be  extensively 
spread  over  the  whole  continent  of  Europe ;  it  is  very  abundant  in 
Holland,  and  not  uncommon  in  France  and  Germany.  It  is  a  migra« 
tory  species,  arriving  with  us  about  the  latter  end  of  April  or  the 
beginning  of  May,  when  it  scatters  itself  in  pairs  over  the  whole  of 
the  British  Isles." 

Worms,  snails,  insects  and  their  larvae,  seeds,  and  grain  form  the 
food  of  the  Land-Rail.  It  is  very  fond  of  grasshoppers.  "  Its  habits," 
says  Mr.  Gould,  "  are  extremely  shy  aud  retiring,  selecting  for  its 
places  of  abode  grassy  meadows,  fields  of  young  corn,  ozier-beds,  and 
marshy  grounds,  seldom  allowing  itself  to  be  seen ;  and  were  it  not 
for  the  peculiar  note  of  the  male,  which  consists  of  a  singular  grating 
monotone — sometimes  sounding  as  if  beneath  one's  feet,  and  again 
appearing  as  if  uttered  at  a  distance — its  presence  would  not  be  be- 
trayed. In  these  its  favourite  places  of  resort  and  concealment  it 
carries  on  the  process  of  incubation,  constructing  its  nest  ou  the 
ground,  and  occasionally  on  small  hillocks,  the  nest  being  composed 
of  slender  flags  or  grasses  ;  the  female  laying  from  eight  to  twelve 
eggs,  rather  less  thau  those  of  the  moor-hen,  to  which,  in  the  mark- 
ings, they  bear  some  resemblance,  of  a  yellowish-white,  covered  with 
dull  rust-coloured  spots.  The  young  when  hatched  are  covered  with 
a  blackish  down,  and  are  soon  able  to  follow  the  parent  birds,  attaining 
by  the  commencement  of  the  shooting-season  nearly  the  adult  size 
and  plumage."  Its  southward  migration  commences  in  October,  when 
it  passes  over  to  the  Continent. 

After  it  is  once  flushed  it  is  almost  impracticable  to  force  the  Land- 
Rail  to  take  wing  a  second  time,  until  it  has  run  through  every  part 
of  the  cover  that  holds  it.  It  is  easily  shot  when  on  wing,  though  ita 
flight  is  generally  very  short,  for  it  flies  heavily,  and  with  the  'legs 
hanging  down.  It  will  run  before  a  dog  with  the  greatest  rapidity, 
and  very  frequently  escapes  by  trusting  to  its  legs  alone. 

When  dressed  on  the  same  day  on  which  it  is  killed,  with  the  trail 
in,  it  is  very  delicious,  and  it  has  always  been  highly  esteemed  for 
the  table. 

In  the  old  quatrain  under  the  cut  of  the  Land-Bail  we  read — 

"  Au  Ralle  noir  est  ressemblant  ce  Ralle, 
Sinon  de  bee,  de  grandeur  et  coleur. 
A  la  Perdrix  il  ne  cede  en  valeur, 
Mesme  leur  chair  est  en  bonte  egale." 

In  the  '  Northumberland  Household-Book,'  Reys  are  among  the 
birds  admitted  to  his  lordship's  table,  and  are  charged  at  twopence 
each,  the  same  price  as  that  of  a  quail,  and  double  that  of  a  teal. 
Drayton  too,  in  his  '  Polyolbion'  (twenty-fifth  song),  notices — 

"  The  Rayle,  which  seldom  comes  but  upon  rioh  men's  spits." 

RAM.  [Ovej:.] 

RAMBEH,  the  Malay  name  of  a  fruit  described  by  Mr.  Jack  as 
being  common  in  the  peninsula  of  Malacca,  but  unknown  at  Ben* 


E3Q 


RAMCOOTAN. 


RAMPHASTIDCE. 


coolen,  while  the  Choopa,  which  is  nearly  allied  to  it,  is  abundant  at 
the  latter,  but  is  not  found  at  the  former  place.  The  fruit  is  that 
of  a  tree  called  Pierardia  dulcis,  of  the  natural  order  of  Sapindacece. 
Another  species  of  the  same  genus  is  called  P.  sapida,  from  its  also 
yielding  an  edible  fruit.  It  is  found  in  the  district  of  Tippera,  to  the 
eastward  of  Calcutta,  and  also  in  China,  where  it  is  cultivated  for  its 
agreeable  fruit,  according  to  information  obtained  by  Dr.  Roxburgh 
from  Chinese  gardeners.  It  is  remarkable  that  it  should  there  be 
called  Lutqua,  as  it  is  called  Lutco  by  the  Hindoos  on  the  eastern 
frontier  of  Bengal 

RAMBOOTAN,  the  Fruit  of  Ncphdium  lappaceum. 

RAMPHA'STID^E,  a  family  of  Scansorial  Birds  known  by  the 
common  name  of  Toucans. 

Belon,  at  the  end  of  the  28th  chapter  of  his  third  book  '  De  la 
Nature  des  Oyseaux  vivauts  le  long  des  Rivieres,  ayants  le  Pied  plat, 
nommez  en  Latin  Palmipedes  Aves'  (a.d.  1555),  gives  a  wood-cut  of 
the  bill  of  a  Toucan,  which,  from  the  black  patch  at  the  end  of  it, 
was  probably  that  of  Ramphastos  Toco.  He  describes  the  bill  as 
belonging  to  a  bird  of  the  'terres  neufues,' which  possesses  that  organ 
half  a  foot  long,  large  as  a  child's  arm,  pointed  and  black  at  the  tip, 
white  elsewhere,  and  notched  some  little  on  the  edges,  hollow  within, 
and  so  finely  delicate  that  it  is  transparent  and  thin  as  parchment.  Its 
beauty,  he  observes,  has  caused  it  to  be  kept  in  the  cabinets  of  the 
curious.  He  further  says  that  he  has  not  seen  the  bird,  but  that  he 
suspects  that  it  is  '  de  pied  plat,'  and  therefore  he  has  placed  it  with  the 
River  Birds. 

In  the  '  Portraits  d'Oyseaux'  also,  the  cut  of  this  bill  is  placed  at 
the  end  of  '  Le  Second  Ordre  des  Oyseaux  au  pied  plat.'  Above  it 
appears  the  following  description  : — 

"  Bee  d'uu  Oyseau  aquatique  apportd  des  terres  neufues. 

"  Si  quelqu'uu  avoit  fait  un  corps  d'Oyseau  a  ce  bee  sana  avoir  gros- 
seur  suffisante,  qu'on  le  juge  fait  ii  discretion,  car  nous  l'avons  mieux 
aym(5  laisser  ainsi,  que  luy  en  feiudre  un." 

Below  the  cut  is  the  following  quatrain : — 

"  Ce  bee  est  gros  eomme  le  bras  d'un  enfant, 
Crcux  par  dedans,  transparent  eomme  vcrro  ; 
Tenue  et  leger,  venu  d'estrange  terre, 
Noir  par  lo  bout,  ct  blane  au  demeurant." 

The  birds  themselves  do  not  seem  to  have  found  their  way  to 
England  a  century  after  the  date  of  Boon's  works,  for,  in  the  Museum 
Tradescantianum,  the  standard  collection  of  the  time,  and  which,  from 
the  list  of  contributors,  appears  to  have  been  the  great  receptacle  for 
all  curiosities,  we  read  under  the  division  (No.  2)  of  Beaks  or  Heads, 
"  Aracari  of  Brazil,  his  beak  four  inches  long,  almost  two  thick,  like  a 
Turke's  sword"  (a.d.  1656).  But  if  the  bird  itself  had  not  been 
brought  forward,  it  is  probable  that  Tradescaut  knew  its  nature,  from 
the  description  above  given.  Petiver  (Tab.  xliv.  f.  1 3)  gives  a  figuro 
of  the  bird  complete,  and  though  it  bears  all  the  marks  of  the  imper- 
fect state  of  the  arts  at  that  time,  as  far  as  engravings  of  subjects  of 
natural  history  are  concerned,  it  is  substantially  correct,  and  the 
arrangement  of  the  toe3  right.  The  description  is,  1  Toucan  Surina- 
mensis  niger,  ex  albo,  flavo,  rubroque  mixta,'  taken  from  a  Dutch 
painting  in  Mr.  Clark's  collection :  this  docs  not  exactly  agree  with  any 
authors  I  have  yet  read.  Willughby  (Tab.  xx.)  gives  a  figure  of  a 
Toucan  (Ramphastos  Toco,  probably)  under  the  name  of  "  the  Brazilian 
Pie  of  Aldrovandus,  the  Toucan  of  Marcgrave  and  others,  the  Xochi- 
tenacatl  of  the  Mexicans  :  Nieremb."  The  figure  is  incorrect  about 
the  feet,  to  which  three  anterior  toes  are  given,  though  Willughby, 
who  cites  Thevetus,  Faber,  Dal  Pozzo,  Lerius,  Oviedo,  and  John  de 
Laet,  was  evidently  aware  of  the  true  organisation,  namely  two  toes 
before  and  two  behind. 

Brisson  placed  the  form  in  his  13th  order,  consisting  of  those  birds 
which  have  four  toes,  two  before  and  two  behind. 

LinnEeus  arranged  the  Toucans  (Ranyhaslos)  at  the  head  of  the  second 
division  (Pedibus  scansoriis)  of  his  second  order,  Pica. 

Latham  also  assigned  to  them  the  same  situation. 

Lacepede  places  Raviphastos  at  the  head  of  the  second  order  (Bee 
DentehS)  of  his  Grimpeurs,  or  Climbers. 

Duine'ril  arranged  the  form  at  the  head  of  the  Levirostres,  or  Ce"no- 
ramphes,  the  second  family  of  bis  third  order,  Grimpeurs. 

The  Scansores  form  the  first  order  in  the  method  of  Illiger,  and 
Ramphastos  and  Pteroglossus  appear  at  the  head  of  the  second  family, 
Serrati. 

In  Cuvier's  system  the  Toucans  are  arranged  in  his  third  order, 
Grimpeurs,  between  the  Anis  [Crotophaga]  and  the  Parrots  [Psit- 

TACIDAl]. 

The  Zygodactyli  are  the  first  tribe  of  M.  Vieillot's  second  order, 
Sylvicolce,  and  the  Toucans  are  placed  in  the  fourth  family,  Ptero- 
glosses,  between  the  Jacamars  and  Barbets. 

M.  Temminck  arranges  the  form  in  the  first  family  of  his  fifth  order, 
Zygodactyles. 

The  Grandirostres  form  the  fifth  family  of  the  Grimpeurs,  the  third 
order  in  the  system  of  M.  Latreille,  and  embrace  the  genera  Toucan 
and  Aracari,  which  are  placed  between  the  Proglosses  (Wryneck,  Wood- 
pecker, &c.)  and  the  Galliformes  (Musophaga,  Touraco). 

The  Toucans  appear  as  the  fifteenth  family  of  the  Normal  Birds  of 
M.  De  Blainville,  and  are  placed  between  JBuceros  and  Picus. 


Iu  M.  Lesson's  '  Projet '  the  Ramphastidce  succeed  the  Picidce,  and 
are  tho  last  family  of  the  first  tribe  of  his  Insessores  or  Grimpeurs 

(Heterodactyles). 

The  genera  of  the  Ramphastidce,  according  to  Mr.  Swainson,  are— « 

Ramphastos,  Pteroglossus,  Aulacorhynchus,  and  Scythrops. 

Mr.  G.  R.  Gray  ('  List  of  the  Genera  of  Birds')  makes  the  Ramphat- 
tides,  the  first  family  of  the  Scansores,  with  the  following  genera  : — 

Ramphastos,  Linn.  {Pica,  Gesn.,  Tucana,  Briss.). 

Pteroglossus,  111.  (Ramphastos,  Linn.). 

Selenidera,  Gould  (Ramphastos,  Linn. ;  Pteroglosstis,  WagL). 
Aulacoramphus  (Ramptkovstos,  Linn.;  Pteroglossus,  Sw. ;  AulacoT' 
hynchus,  Gould). 
Scythrops,  Lath. 

Mr.  Gould,  in  his  beautiful  monograph  of  the  Ramphastidce,  divides 
them  into  two  great  sections  : — 

1.  Cauda  breviore,  quadrata;  rostro  maximo.     Nigri,  gutture 

caudseque  tegminibus  discoloribus.  Ramphastos.  (The 
Toucaus.) 

Of  these  Mr.  Gould  records  11  species,  arranged  in  four  subdivisions, 
according  to  the  distribution  of  their  colouring. 

2.  Cauda  longiore,  graduate ;   ro3tro  majore.    Viridescentes ; 

capite,  gastraso,  tegminibusque  caudoe  superioribus  in  plu- 
rimis  discoloribus.    Pteroglossus..    (The  Aracari.*.) 

Of  these  Mr.  Gould  records  22  species,  arranged  in  twelve  subsec- 
tions, also  according  to  tho  distribution  of  their  colouring. 

The  Toucans  and  Aracaris  appear  to  be  restricted  in  their  geo- 
graphical range  to  tropical  America,  and  there  they  live  retired  in 
deep  forests,  mostly  in  small  companies.  Their  flight  is  straight  but 
laborious,  and  not  graceful ;  while  their  movements,  as  they  glide 
rather  than  hop  from  branch  to  branch,  are  elegant. 

Mr.  Vigors  gives  the  following  account  of  a  Toucan  (Rhamphastot 
Ariel,  Vig.),  which  he  kept  in  a  state  of  domestication  for  many  years. 
After  alluding  to  an  account  of  an  individual  which  ate  animal  food 
in  domestication  by  Mr.  Broderip,  he  says,  "  I  have  not  allowed  it  to 
be  indulged  in  that  disposition  to  animal  food  which  so  strikingly 
belongs  to  this  family.  I  find  in  fact  that  it  thrives  sufficiently  well 
upon  a  vegetable  diet ;  and  I  fear  that  if  it  should  once  be  allowed  any 
other,  it  would  be  difficult  to  restrain  its  inclination  for  it  within 
moderate  limits.  Eggs  are  the  only  animal  food  with  which  it  has 
been  supplied  since  it  came  into  my  possession.  Of  these  it  is  parti- 
cularly fond,  and  they  are  generally  mixed  up  in  his  ordinary  food, 
which  consists  of  bread,  .rice,  potatoes,  German  paste,  and  similar 
substances.  He  delights  in  fruits  of  all  kinds.  During  the  period 
when  these  were  fresh,  he  fed  almost  exclusively  on  them ;  and  even 
in  the  present  winter  months  he  exhibits  great  gratification  in  being 
offered  pieces  of  apples,  oranges,  or  preserved  fruits  of  any  description. 
These  he  generally  holds  for  a  short  time  at  the  extremity  of  his  bill, 
touching  them  with  apparent  delight  with  bis  slender  and  feathered 
tongue;  and  then  conveying  them  by  a  sudden  upward  jerk  to  his  throat 
where  they  are  caught  and  instantly  swallowed.  His  natural  propen- 
sity to  preying  upon  animals,  although  not  indulged,  is  still  strongly 
conspicuous.  When  another  bird  approaches  his  cage,  or  even  a  skin 
or  preserved  specimen  is  presented  to  him,  he  exhibits  considerable 
excitement.  He  raises  himself  up,  erects  his  feathers,  and  utters 
that '  hollow  clattering  sound '  noticed  by  Mr.  Broderip,  which  seems 
to  be  the  usual  expression  of  delight  in  these  birds ;  the  irides  of  his 
eyes  at  the  same  time  expand,  and  he  seems  ready  to  dart  upon  his 
prey,  if  the  bars  of  his  cage  permitted  his  approach.  On  one  occasion, 
when  a  small  bird  was  placed  by  chance  over  his  cage  at  night,  he 
showed  great  restlessness,  as  if  aware  of  the  neighbourhood  of  the  bird; 
and  he  would  not  be  composed  until  the  cause  of  his  anxiety  was 
discovered  and  removed. 

"When  in  his  cage,  he  is  peculiarly  gentle  and  tractable,  suffers 
himself  to  be  played  with,  and  feeds  from  the  hand.  Out  of  his  cage, 
he  is  wild  and  timid.  In  general  he  is  active  and  lively ;  and,  contrary 
to  what  might  be  expected,  from  the  apparent  disproportion  of  the 
bill  and  the  seemingly  clumsy  shape  of  the  birds  of  this  genus,  as  they 
are  usually  set  up  or  represented  in  figures,  his  appearance  is  not  only 
graceful,  but  his  movements,  as  he  glides  from  perch  to  perch,  are 
light  and  sylph-like ;  so  much  so  as  to  have  suggested  to  an  intelbgent 
friend  who  witnessed  them  the  specific  name  which  I  have  ventured 
to  assign  him.  He  keeps  himself  in  beautiful  plumage,  his  lighter 
colours  being  strikingly  vivid,  and  the  deep  black  of  his  upper  body 
in  particular  being  always  bright  and  glossy.  For  this  fine  condition 
he  seems  to  be  much  indebted  to  his  fondness  for  bathing.  Every 
day  he  immerses  himself  in  cold  water  with  apparent  pleasure,  even 
in  this  severe  weather ;  and  in  no  respect  indeed  does  he  appear  to 
suffer  by  the  transition  from  his  own  warm  climate  to  our  uncongenial 
atmosphere. 

"  Besides  the  '  hollow  clattering  noise,'  as  my  friend  Mr.  Broderip 
so  expressively  terms  the  usual  sounds  of  these  birds,  he  utters  at 
times  a  hoarse  and  somewhat  discordant  cry  when  he  happens  to  be 
hungry,  and  to  see  his  food  about  to  be  presented  to  him.  On  such 
occasions  he  stands  erect,  raising  his  head  in  the  air,  and  half  opening 
his  bill  as  he  emits  this  cry.  These  are  the  only  sounds  I  have  heard 
him  utter;  and  in  neither  can  I  say  that  I  have  detected  any 
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Bimilarity,  or  even  approach,  to  the  word  Toucan,  as  has  sometimes  been 
asserted,  and  from  whence  the  trivial  naitio  of  the  genus  has  been 
supposed  to  originate.  Neither  have  I  been  able  to  verify  another 
observation  which  has  been  advanced  respecting  those  birds,  that  the 
bill  is  compressible  between  the  fingers  in  the  living  bird.  The  bill, 
notwithstanding  the  lightness  of  its  substance,  is  (inn,  and  capable  of 
grasping  an  object  with  much  strength.  The  mode  in  which  Mr. 
Broderip  describes  bis  Toucan  as  having  broken  the  limbs  of  the  bird 
which  he  was  about  to  devour,  by  'a  strong  lateral  wrench,'  suffi- 
ciently shows  that  the  bill  is  not  deficient  in  power.  Indeed  I  gene- 
rally observe  that  my  bird  takes  what  is  offered  him  rather  by  the  sides 
than  by  the  point  of  his  bill ;  and  I  suspect  that  much  of  the  powers 
of  that  member  are  centred  in  this  lateral  motion.  The  serration  of 
the  edges  also  may  be  supposed  to  tend  to  these  peculiar  powers.  The 
manner  in  which  ho  composes  himself  to  rest  is  represented  in  the 
accompanying  plates.  Since  the  cold  weather  has  commenced,  he  has 
been  brought  into  a  room  with  a  fire,  and  the  unusual  light  seems  to  have 
interfered  with  his  general  habits ;  he  does  not  go  to  rest  as  early  or  as 
regularly  as  was  bis  custom  ;  and  he  sometimes  even  feeds  at  a  late 
hour.  During  the  warmer  mouths  however,  when  he  was  more  free 
from  interruption,  his  habits  were  singularly  regular.  As  the  dusk 
of  the  evening  approached,  he  finished  his  last  meal  for  the  day ;  took 
a  few  turns,  as  if  for  exercise  after  his  meal,  round  the  perches  of  his 
cage ;  and  then  settled  on  the  highest  perch,  disposing  himself,  almost 
at  the  moment  he  alighted  on  it,  in  the  posture  represented,  his 
head  drawn  in  between  his  shoulders,  and  his  tail  turned  vertically 
over  his  back. 


Toucan  at  roost ;  first  stage. 


"  In  this  posture  he  generally  remained  about  two  hours,  in  a  state 
between  sleeping  and  waking,  his  eyes  for  the  most  part  closed,  but 
opening  on  the  slighe3t  interruption.  At  such  times  he  would  allow 
himself  to  be  handled,  and  would  even  take  any  favourite  food  that 
was  offered  him  without  altering  his  posture  further  than  by  a  gentle 
turn  of  the  head.  He  would  also  suffer  his  tail  to  be  replaced  by  the 
hand  in  its  natural  downward  posture,  and  would  then  immediately 
return  it  again  to  its  vertical  position.  In  these  movements  the  tail 
Beemed  to  turn  as  if  on  a  hinge  that  was  operated  upon  by  a  spring. 
At  the  end  of  about  two  hours  he  began  gradually  to  turn  his  bill 
over  his  right  shoulder,  and  to  nestle  it  among  the  feathers  of  his 
back,  sometimes  concealing  it  completely  within  the  plumage,  at  other 
times  having  a  slight  portion  of  the  culmen  exposed.  At  the  same 
time  he  drooped  the  feathers  of  his  wings  and  those  of  the  thigh- 
coverts,  so  as  to  encompass  the  legs  and  feet;  and  thus  nearly  assuming 
the  appearance  of  an  oval  ball  of  feathers,  he  secured  himself  against 
all  exposure  to  cold." 

All  are  now  agreed  that  in  a  state  of  nature  the  Ramphastidai  are 
omnivorous. 

The  incubation  of  most  if  not  all  of  this  family  takes  place  in  the 
holes  of  trees,  a  habit  that  was  very  early  known.  We  find  Willughby, 
after  quoting  Faber  for  proof  that  in  the  structure  of  their  feet,  &c, 
the  Toucans  resemble  the  Woodpeckers,  "  to  the  genus  whereof  .the 
toucan,  as  Faber  in  this  place  proves,  doth  undoubtedly  belong,"  con- 
tinuing thus: — "for  it  not  only  hath  a  like  situation  of  toes,  but  also 
in  like  manner  hews  holes  in  trees  to  build  its  nest,  as  Fryer  Peter 


Alvaysa,  and  other  Indians  and  Spaniards,  who  bad  long  lived  in 

America,  told  Faber  for  a  certain  truth;  and  OvhduB,  in  the  forty- 
third  chapter  of  his  summary  of  the  history  of  the  West  Indies,  pub- 
lished in  Italian,  writes,  adding  that  he  thinkH  there  is  no  bird  oecureH 
her  young  ones  better  from  the  monkeys,  which  are  very  noisome  to 
the  young  of  most  birds.  For  when  sho  perceives  the  approach  of 
those  enemies,  she  so  settles  herself  in  her  nest  as  to  put  her  l>ill  out 
at  the  hole,  and  gives  the  monkeys  such  a  welcome  therewith  that 
they  presently  pack  away,  and  glad  they  escape  so.  From  this  quality 
of  boring  the  treeH,  this  bird  is  by  the  Spaniards  called  '  carpintero,' 
and  by  the  Brazilians  '  tacataca,'  in  imitation,  I  suppose,  of  the  sound 
it  makes."  The  feathered  structure  of  the  tongue  is  also  there 
notice. 1 


Toucan  at  roost ;  second  stage. 

Mr.  Gould  remarks  that  the  true  Toucans,  unlike  many  of  the 
Aragaris,  offer  no  sexual  difference  in  the  colour  of  the  plumage ;  but 
the  females  are  rather  less  than  the  males  in  all  their  proportions.  He 
adds  that  the  young  of  both  genera  assume  at  a  very  early  age  the 
adult  colouring;  but  that  their  large  bills,  as  might  be  expected,  are 
not  fully  developed  for  a  considerable  period. 

The  colours  of  the  bill,  which  are  generally  very  vivid  during  life, 
become,  in  many  instances,  greatly  changed  and  deteriorated  by  death: 
this  should  be  borne  in  miud  by  those  who  describe  species  from  dead 
specimens,  especially  if  they  have  been  a  long  time  preserved. 

In  the  'Monograph'  by  Mr.  Gould,  Professor  Owen  has  given  an 
account  of  the  anatomy  of  these  birds,  of  which  we  give  the  following 
summary. 

Professor  Owen  remarks  that  the  organs  of  digestion  in  the  Toucan 
present  a  general  simplicity  of  structure,  which  accords  with  its 
geographical  position  and  power  of  assimilating  both  animal  and  vege- 
table food,  so  abundantly  provided  by  nature  in  a  tropical  climate. 
The  size  of  the  oesophagus  and  general  width  of  the  intestinal  canal 
correspond  to  the  magnitude  of  the  beak.  There  is  no  lateral  dilata- 
tion of  the  crop,  nor  is  the  gizzard  so  encroached  upon  by  its  muscular 
parietes  as  to  render  such  a  reservoir  for  the  alimentary  substances 
necessary.  The  proventriculus  communicates  with  the  gizzard  by  a 
wide  aperture.  The  muscular  coat  of  the  gizzard  does  not  exceed 
half  a  line  in  thickness ;  the  lateral  tendons  are  small,  but  very  distinct. 
The  lining  membrane  is  of  a  horny  texture,  and  was  stained  of  a  deep 
yellow  colour.  The  pyloric  orifice  is  remarkably  contrasted  in  its 
diminutive  size  with  the  ample  entrance  to  the  gizzard ;  a  structure 
which  facilitates  the  regurgitation  of  the  alimentary  substances.  The 
description  then  goes  on  to  state  that  as  the  regurgitated  morsels 
have  been  observed  to  undergo  a  second  mastication,  the  digestive 
processes  exhibit  in  this  bird  an  analogy  to  that  of  the  Ruminants, 
and  that  as  the  thin  parietes  of  the  gizzard  of  this  omnivorous  bird 
are  sometimes  unequal  to  the  comminution  of  the  food,  the  utility  of 
the  extraordinary  developed  beak  becomes  apparent,  which  thus  com- 
pensates by  additional  mastication  for  the  absence  of  the  grinding 
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structure  so  peculiar  to  the  stomachs  of  the  true  vegetable-feeders. 
('  Cat.  Mus.  Coll.  Chir.') 

The  length  of  the  tongue,  one  of  the  most  remarkable  among  birds, 
in  a  full  grown  Sha/mphastot  Toco  was  six  inches.  The  posterior 
ridge,  or  backward-projecting  process,  whs  broad  and  finely  notched, 
and  situated  about  four  lines  from  the  glottis.  Anterior  to  this 
process,  Mr.  Owen  describes  the  tongue  as  being  soft  and  minutely 
papillose  for  the  extent  of  four  lines,  and  here  he  thinks  most  probably 
the  sense  of  taste  resides  :  the  rest  of  the  organ  consists  of  a  trans- 
parent horny  lamina,  flattened  horizontally,  and  supported  by  the 
anterior  process  of  the  os  hyoides,  which  forms  a  ridge  along  the 
middle  of  its  inferior  surface.  At  about  four  inches  from  the 
extremity  of  the  horny  lamina  the  margins  become  obliquely  notched, 
and  these  notches,  becoming  deeper  and  closer  together  towards  the 
extremity,  occasion  the  bristled  appearance  on  each  side  of  the  tongue  : 
these  bristles  were  applied  to  the  food  in  the  cases  of  the  captive 
Toucans  above  recorded.  The  cornua  of  the  os  hyoides  are  one  inch 
and  a  half  in  length. 


o  m  I 

Upper  surface  of  Tongue  of  Toucan.  (Owen.) 
I,  The  fringed  or  feathered  portion;  m,  orifice  of  larynx;   B,  orifice  of 
pharynx  ;  o,  cornua  of  the  os  hyoides  ;  p,  trachea  or  windpipe  ;  q,  gullet. 

Professor  Owen  observes  that  the  osseous  portions  of  the  mandibles 
of  the  Toucan  are  disposed  in  a  manner  adapted  to  combine  with  the 
great  bulk  of  those  parts  a  due  decree  of  strength  and  remarkable 
lightness,  and  the  bony  structure  is  consequently  of  a  most  beautiful 
and  delicate  kind.  "  The  external  parictes  are  extremely  thin,  espe- 
cially in  the  upper  beak  :  tliey  are  elastic  and  yield  in  a  Flight  degree 
to  moderate  pressure,  but  present  considerable  resistance  if  a  force  is 
applied  for  the  purpose  of  crushing  the  beak.  At  the  points  of  the 
mandibles,  the  outer  walls  are  nearly  a  line  in  thickness ;  at  other 
parts  in  the  upper  beak  they  are  much  thinner,  varying  from  l-30th 
to  l-50th  part  of  an  inch,  and  in  the  lower  beak  are  from  l-20th  to 
1  30th  part  of  an  inch  in  thickness.  On  making  a  longitudinal  section 
of  the  upper  mandible,  its  base  is  seen  to  include  a  conical  cavity, 
about  two  inches  in  length  and  one  inch  in  diameter,  with  the  apex 
f  d  t 


A,  Section  of  the  cranium  and  upper  mandible  of  Ramphastos  Toco,  a,  The 
Cancellated  structure  of  the  beak  ;  b,  the  cavity  at  the  base  ;  c,  branches  of  the 
fifth  pair  of  nerves  ;  d,  d,  external  orifices  of  the  nostrils  ;  e,  osseous  parictes  of 
the  nasal  passages  ;  f,  osseous  tubes  protecting  the  olfactory  nerves  ;  g,  pituitary 
membrane  exposed,  and  branches  of  the  olfactory  nerves  radiating  from  it ;  A, 
superior  semicircular  canals  of  the  internal  ear  ;  i,  i,  hemispheres  of  the  cere- 
brum. (Owen.) 

B,  Vertical  longitudinal  section  of  the  head.  The  same  letters  indicate  the 
satr.e  parts  as  in  the  previous  figure,  k,  cerebellum  ;  I,  the  tongue ;  m,  glottis  ; 
«,  internal  aperture  of  the  nostrils  ;  o,  os  hyoides  ;  p,  trachea  ;  q,  oesophagus  ; 
r,  beginning  of  the  spinal  chord  ;  s,  articulating  surface  of  occipital  bone  ;  t, 
nasal  septum  or  partition  ;  u,  air-cell  anterior  to  the  orbit,  from  which  the  air 
passes  into  the  mandible ;  t>,  cancellated  structure  of  the  lower  jaw.  (Owen.) 

directed  forwards.  The  walls  of  this  cone  consist  of  a  most  beautiful 
osseous  net-work,  intercepting  irregular  angular  spaces,  varying  in 
diametn'  from  half  a  line  to  two  lines.  From  the  parietes  of  this 
coue  a  netwoik  of  bony  fibres  is  continued  to  the  outward  parietes  of 
the  mandible,  the  fibres  which  immediately  support  the  latter  being 


almost  invariably  implanted  at  right  angles  to  the  part  in  which  they 
are  inserted.  The  whole  of  the  mandible  anterior  to  the  cone  is 
occupied  with  a  similar  network,  the  meshes  of  which  are  largest  in 
the  centre  of  the  beak,  in  consequence  of  the  union  which  takes  place 
between  different  Bmall  fibres  as  they  pass  from  the  circumference 
inwards.  It  is  remarkable  that  the  principle  of  the  cylinder  is  intro- 
duced into  this  elaborate  structure :  the  smallest  of  the  supporting 
pillars  of  the  mandibles  are  seen  to  be  hollow  or  tubular,  when 
examined  with  the  microscope.  The  structure  is  the  same  in  the 
lower  mandible,  but  the  fibres  composing  the  network  are  in  general 
stronger  than  those  of  the  upper  mandible."  (Owen.) 

Professor  Owen  states  that  the  medullary  membrane  lining  these  cavi- 
ties appears  to  have  but  a  small  degree  of  vascularity.  Processes  of  the 
membrane,  accompanying  vessels  and  nerves,  decussate  the  conical 
cavity  at  the  base  of  the  beak.  The  principal  nerves  are  two  branches 
of  the  fifth  pair,  which  enter  at  the  lower  part  of  the  conical  cavity, 
and  diverge  and  ascend  as  they  pass  forward  to  the  end  of  the  bill, 
giving  off  branches,  which  are  distributed  to  the  horny  covering,  and 
supply  it  with  insensibility.  "The  air,"  says  Professor  Owen,  "is 
admitted  to  the  interior  of  the  upper  mandible  from  a  cavity  situated 
anterior  to  the  orbit,  which  communicates  at  it3  posterior  part  with 
the  air-cell  continued  into  the  orbit,  and  at  its  anterior  part,  with  the 
maxillary  cavity.  The  nasal  cavity  is  closed  at  every  part,  except  at 
its  external  and  internal  apertures,  by  the  pituitary  membrane,  and 
has  no  communication  with  the  interior  of  the  mandible." 

Smell. — "  The  organ  of  smell  is  confined  to  the  base  of  the  upper 
jaw.  The  canal,  which  is  traversed  by  the  air  and  odorous  particles 
in  inspiration,  forms  a  sigmoid  curve  in  the  vertical  direction.  The 
external  orifice  is  on  precisely  the  same  perpendicular  line  as  the 
internal  one.  It  is  situated  at  the  posterior  surface  of  the  upper 
mandible,  where  it  is  raised  above  the  level  of  the  cranium ;  the 
orifice  is  consequently  directed  backwards,  secure  from  all  injury  that 
might  happen  to  it  in  the  act  of  penetrating  dense  or  interwoven 
foliage.  The  olfactory  canal  is  at  first  of  almost  a  cylindrical  form, 
and  about  two  lines  in  diameter.  It  passes  forwards  for  about  half 
an  inch,  receiving  from  the  mesial  aspect  the  projection  of  the  first 
spongy  bone;  it  then  bends  downwards  aud  backwards,  and  is  dilated 
to  admit  the  projections  of  the  two  other  spongy  bones  :  from  this 
point  it  descends  vertically  to  the  palate,  at  first  contracted,  aud  after- 
wards dilating  to  form  the  internal  or  posterior  orifice.  The  first  or 
outermost  spongy  bone  is  almost  horizontal,  and  has  its  convexity 
outwards.  The  second  is  nearly  vertically  placed,  with  its  convexity 
directed  backwards :  it  terminates  in  a  narrow  point  below.  The 
third  or  superior  spongy  bono  makes  a  small  projection  towards  the 
mesial  plane  about  the  size  of  a  pea.  These  spongy  bones  are  formed 
by  inward  projections  of  the  inner  and  posterior  osseous  parietes  of 
the  nasal  passage  :  they  are  cellular,  and  air  is  continued  into  them 
from  the  cranial  diplde ;  but  the  parietes  of  the  nasal  passage  are 
entire  and  smooth,  and  lined  by  a  delicate  pituitary  membrane.  The 
inner  table  of  the  skull  is  continuous  with  the  parieties  of  the  nasal 
cavity,  by  means  of  the  bony  canal  which  accompanies  and  protects 
the  olfactory  nerves,  and  which  represents,  as  it  were,  a  single  fora- 
men of  the  cribriform  plate  of  the  Mammalia.  The  communication 
of  the  cavity  of  the  cranium  with  that  of  the  nose  is  thus  similarly 
formed,  and  is  only  obstructed  in  the  recent  state  by  the  pituitary 
membrane,  on  the  posterior  cul-de-sac  of  which  the  olfactory  nerve 
distributes  its  branches  in  a  radiated  manner.  These  branches  were 
confined,  as  Scarpa  has  observed  in  other  birds,  to  the  pituitary 
membrane  covering  the  septum  narium  and  the  superior  spongy 
bone." 

Hearing. — "  The  external  orifice  of  the  meatus  auditorius  is  situ- 
ated about  half  an  inch  behind  the  lower  boundary  of  the  orbit. 
The  membrana  tympani  closes  it  so  obliquely  that  its  plane  is 
directed  almost  backwards ;  its  anterior  edge  is  consequently  about 
three  lines  from  the  external  orifice,  while  its  posterior  margin  is  at 
least  six  lines  from  the  same  point.  It  is  convex  outwardly,  as  in 
birds  generally.  The  apparatus  of  the  internal  ear  is  easily  exposed, 
the  semicircular  canals  being  lodged  in  a  delicate  reticulation  of  the 
diploe  of  the  cranium.  These  parts,  with  the  ossiculum  of  commu- 
nication and  the  cochlea,  do  not  present  any  deviations  from  the 
ordinary  structure  worthy  of  notice." 

Sight. — The  sense  of  sight  in  the  Ramphastidce  appears  to  be 
sufficiently  well  developed,  but  requires  no  special  observation. 

Respiratory  and  Circulating  System. — Mr.  Owen  found  the  trachea 
narrow  and  simple  in  its  structure,  the  rings  somewhat  flattened,  and 
decreasing  in  diameter  towards  the  inferior  extremity,  from  which  a 
single  pair  of  muscles  passes  off  to  the  sternum.  The  length  of  the 
lower  fourth  of  the  tube,  and  the  state  of  tension  in  the  bronchia 
are  regulated  by  a  pair  of  small  muscles,  which,  arising  from  the 
sides  of  the  tracheal  cartilages,  are  inserted  into  the  bone  of  divari- 
cation at  the  extremity  of  the  trachea ;  this  part  of  the  tube  is  sub- 
jected to  variations  in  length,  as  is  indicated  by  the  tortuous  character 
of  the  recurrent  nerves  attached  to  the  sides  of  the  trachea  in  this 
part.  The  lungs,  small  in  proportion,  are  of  the  usual  form  and 
structure,  and  the  abdominal  air-cells  are  also  small.  The  heart  is 
more  oblong  than  it  is  in  birds  generally ;  it3  apex,  as  it  were, 
truncate;  and  its  length  one  inch. 

Urinary  and  Genital  System. — The  kidneys,  composed  of  three 
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lobes,  of  which  the  middle  one  is  smallest,  aro  an  inch  and  a  half  in 
length,  with  a  surface  convoluted,  though  in  a  less  marked  degree 
than  it  is  in  reptiles.  Between  the  anterior  extremities  of  these 
glands  Mr.  Owen  found,  iu  a  female  Ramphastou  Ariel,  tho  ovary  of 
a  triangular  shape,  and  apparently  healthy.  Tho  ova  were  like 
minute  granules,  and  disposed  in  a  convoluted  manner.  Tho  supra- 
renal glauds  were  imbedded  in  the  posterior  part  of  the  ovary.  The 
oviduct,  of  the  size  of  a  crow-quill,  commenced  by  the  usual  fimbriated 
and  wide  aperture,  was  slightly  tortuous  at  the  commencement,  and 
then  continued  straight  to  the  cloaca. 

Osseous  and  Muscular  Systems. — Certain  parts  of  this  system  bear 
upon  peculiar  functions  performed  by  the  Toucans,  and  aro  thus 
described  by  Professor  Owen: — "The  pectoral  muscles  as  in  the 
PeiUacidcC,  are  but  feebly  developed,  and  the  keel  of  the  sternum  is 
of  moderate  size,  not  projecting  more  than  half  an  inch  from  the 
plane  of  the  bone.  The  sternum  has  four  notches  at  its  posterior 
margin.  The  clavicles,  or  lateral  halves  of  the  furcula,  are  here,  ns 
in  the  Psittacida:  and  Strut 'hionidm,  separate  ;  they  are  an  inch  in 
length,  slender,  pointed  at  their  lower  ends,  and  joined  to  each  other 
and  to  the  sternum  by  a  ligament  only." 


Foot  of  Toucan,    a,  Seen  from  below. 

"  The  peculiar  motions  of  the  tail  called  for  a  particular  examina- 
tion of  that  part.  It  is  difficult  to  state  the  precise  number  of  the 
caudal  vertebra,  in  consequence  of  the  terminal  ones  being  anchylosed, 
requiring  for  this  purpose  the  examination  of  a  young  specimen  at  a 
period  before  the  anchylosis  takes  place.  In  the  skeleton  of  a  Black- 
Billed  Toucan  which  I  have  examined,  it  would  appear  that  three 
vertebra  are  thus  auchylosed,  making  the  entire  number  of  coccygeal 
vertebra  nine.  The  Woodpecker  has  also  nine  caudal  vertebra,  and 
this  seems  to  be  the  greatest  number  found  in  birds.  The  first  six 
of  these  vertebra;  in  the  Toucan  are  .articulated  by  ball-and-socket 
joints,  the  ball  and  the  socket  being  most  distinct  in  the  last  two 
joints.  That  between  the  sixth  and  the  anchylosed  vertebrae  is  pro- 
vided with  a  capsule  and  synovial  fluid ;  the  others  have  a  yielding 
ligamentous  mode  of  connection.  The  spinous  processes  of  these 
vertebra,  both  superior  and  inferior,  are  of  moderate  size,  but 
smallest  in  the  sixth,  where  the  greatest  degree  of  motion  takes  place. 
The  transverse  processes,  on  the  contrary,  are  large  and  broad,  so  as 
almost  wholly  to  prevent  lateral  motion.  The  first  of  the  anchylosed 
vertebra  is  broad  and  flat,  and  of  a  rounded  form,  supporting  the  two 
coccygeal  glands  :  the  last  of  these  processes  is  compressed  laterally, 
and  of  the  ordinary  ploughshare  form.  The  caudal  vertebra  can  be 
inflected  dorsad  till  their  superior  spines  are  brought  into  contact 
with  the  sacrum  ;  in  the  opposite  direction  they  can  scarcely  be  bent 
beyond  a  straight  line ;  and  it  is  to  this  structure  of  the  bones  and 
joints  that  is  to  be  attributed  the  capability  in  the  Toucan  of  turning 
its  tail  upon  its  back  (as  represented  iu  the  'Zoological  Journal,' 
vol.  ii.,  pi.  xv.),  the  muscles  presenting  comparatively  few  peculiarities, 
since  the  motion  alluded  to  is  remarkable  rather  for  its  extent  than 
the  vigour  with  which  it  is  performed.  The  principal  elevators  of 
the  tail  are  the  sacro-coccygei  superiores  (sacro-suscaudiens  of  Vicq 
d'Azyr).  They  arise  from  two  longitudinal  ridges  on  the  inferior  and 
convex  part  of  the  sacrum,  and  are  inserted  into  the  superior  spines 
of  the  first  six  vertebrae  by  detached  tendons  terminating  broadly  in 
the  anchylosed  vertebra.  The  principal  antagonists  of  these  muscles, 
the  sacro-coccygei  iuferiores  (sacro-souscaudiens  of  Vicq  d'Azyr), 
pass  over  the  first  five  vertebra,  and  terminate  in  the  sixth  and 
anchylosed  vertebra ;  their  origins  are  wider  apart  than  in  the  pre- 
ceding pair  of  muscles,  coming  off  from  the  margin  of  the  sacro- 
sciatic  notches.  In  the  interval  are  situated  small  muscles  passing 
from  the  transverse  processes  to  the  inferior  spines  of  the  first  six 
vertebra.  From  the  limited  nature  of  the  lateral  motions  of  the 
tail,  the  muscles  appropriate  to  these  movements  are  feeble,  especially 
in  comparison  with  those  which  are  observed  in  the  birds  that  spread 
their  tail-feathers  in  flight,  in  order  to  regulate  their  course  during 
that  vigorous  species  of  locomotion.  These  muscles  are  in  number 
two  on  each  side,  arising  from  the  posterior  extremities  of  the  ischia, 
and  inserted  into  the  expanded  anchylosed  vertebra;.  From  the 
disposition  of  these  muscles  it  is  obvious  that  after  the  proper  eleva- 
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tors  have  raised  tho  tail  to  a  c  rtain  height,  they  alHO  become  dorsad 
of  tho  centre  of  motion,  combine  their  forces  with  the  elevators,  arid 
by  this  addition  of  power  terminate  tho  act  of  throwing  up  the  tail 
by  a  jerk.  Mr.  Vigors,  in  his  observations  on  the  living  animal, 
observes,  that  '  in  these  movements  the  tail  seemed  to  turn  an  if  on 
a  hinge  that  was  operated  on  by  a  spring.' ''  (Owen,  in  Gould's 
'  Ramphastida;.') 

Wo  now  proceed  to  give  somo  examples  of  tho  Toucans  and 
Aracaris. 

Ramphastida:. — Bill  enormous,  vascular  within;  tho  margins 
serrated.  Wings  short,  rounded.  Feet  with  two  toes  before  and  two 
behind.  (Sw.) 

Ramjihattos. — Bill  smooth.  Nostrils  entirely  concealed,  and  placed 
at  the  edge  of  the  thickened  frontlet  of  the  bill.  Wings  short, 
rounded;  the  four  outer  quills  graduated  and  abruptly  pointed.  Tail 
short,  rounded.  (Sw.) 

R.  Toco  appears  to  be  one  of  the  largest  species,  being  27  inches  in 
total  length.  The  bill  measures  7\  inches;  the  wings  10  inches;  the 
tail,  7  inches;  and  the  tarsi  are  2  inches  in  length.  A  beautiful 
figure  of  the  bird,  by  Lear,  is  given  in  Mr.  Gould's  magnificent  work. 
The  range  of  tho  species  is  very  wide,  perhaps  wider  than  that  of 
any  other,  being  distributed  throughout  the  whole  of  the  wooded 
districts  from  the  river  Plata  to  Guyana. 

R.  Cuvicri.  Beak  brownish-black  on  the  sides,  with  a  large  basal 
belt  and  culminal  line  of  greenish-yellow,  the  basal  belt  being  bounded 
behind  by  a  narrow  line  of  black,  and  before  by  a  broader  one  of 
deep  black,  which  is  only  apparent  in  certain  lights ;  the  top  of  the 
head  and  whole  of  the  upper  surface  black,  with  the  exception  of  tho 
upper  tail-coverts,  which  are  bright  orange-yellow ;  cheeks,  throat, 
and  chest  white,  with  a  tinge  of  greenish-yellow,  terminated  by  a  band 
of  scarlet ;  under  surface  black  ;  under  tail-coverts  scarlet.  Total 
length  24  inches;  bill,  7\  inches;  wings,  9  inches;  tail  0.^  inches; 
tarsi,  2  inches.  (Gould.) 

This  is  a  very  rare  bird  and  is  found  in  the  densely  wooded  districts 
on  both  sides  of  the  Amazon. 


Rimpha&los  Cuvicri.  (Gould.) 


Pteroglossiis. — Bill  smooth,  les3  compressed;  nostrils  vertical,  naked, 
round,  pierced  on  the  upper  surface  of  the  bill,  on  the  edge  of  the 
frontlet.   Wings  short,  rounded.   Tail  lengthened,  graduated.  (Sw.) 

P.  Uumboldtii.  Bill  large  in  proportion  to  the  body ;  a  band  of 
black  occupies  the  culmen  from  the  base  to  the  tip ;  the  remainder  of 
the  upper  mandible  of  a  dull  yellowish-orange,  with  the  exception  of 
an  indefinite  mark  of  black  which  springs  from  each  serrature,  and  a 
fine  line  of  the  same  colour  surrounding  it  near  the  base  ;  lower  man- 
dible black,  with  the  exception  of  the  base,  which  is  surrounded  with 
pale  yellowish-orange ;  the  head,  back  of  the  neck,  throat,  and  chest 
black  ;  all  the  upper  surface,  except  a  spot  of  scarlet  on  the  rump,  of 
a  dull  olive;  primaries  blackish-brown;  under  surface  pale  straw- 
yellow  with  a  slight  tinge  of  green;  thighs  chestnut;  naked  space 
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Head  of  Aracari.  (Gould.) 


round  the  eyes  and  tarsi  lead  colour.    Total  length  about  10  to  17 
inches  s  bill  4,  wing  5\,  tail  6-j,  tarsi  1|  inches.  (Gould.) 
It  is  a  native  of  Brazil,  probably  near  the  Amazon. 


Pieroglossus  Humboldtii.  (Gould.) 

P.  pluricinctus.  Male. — A  broad  band  of  black  advances  from  the 
nostrils  along  the  whole  of  the  culmen,  and  forms  a  narrow  belt  down 
the  sides  of  the  upper  mandible  at  its  base ;  the  elevated  basal 
margin  of  the  bill  is  yellow ;  the  sides  of  the  upper  mandible  beautiful 
orange-yellow,  fading  into  yellowish-white  towards  the  tip  ;  under 
mandible  wholly  black  with  a  yellow  basal  ridge ;  head,  neck,  and 
chest  black ;  whole  of  the  upper  surface,  except  the  rump,  which  is 
scarlet,  dark  olive-green ;  breast  marked  with  two  broad  bands  of 
black,  the  upper  separated  from  the  throat  by  an  intervening  space 
of  yellow  dashed  with  red ;  a  similar  but  broader  space  separates  the 
two  bands  of  black,  the  lower  of  which  is  bounded  by  Bcarlet, 
advancing  as  far  as  the  thighs,  which  are  brownish-olive ;  under  the 
tail-coverts  light  yellow ;  naked  space  round  the  eyes,  tarsi,  and  feet, 
dark  lead-colour. 

The  female  differs  from  the  male  iu  having  the  ear-coverts  brown, 


and  a  narrow  belt  of  scarlet  bordering  the  black  of  the  throat.  Total 
length  20  inches  :  bill  wings  6i,  tail  8  J  inches.  (Gould.)  It  is  a 
native  of  Brazil. 


Pieroglossus  pluricinctus. 
Upper  figure,  female  ;  lower,  male.  (Gould.) 


RAMPHO'STOMA.  [Crocodilid*.] 
RAMPION.  [Campanula.] 

RAMSON,  the  common  name  of  the  Allium  wsinum,  a  species  of 
Garlic  found  wild  in  many  parts  of  Great  Britain,  and  formerly  culti- 
vated in  gardens;  but  its  usa  is  superseded  by  the  Allium  sativum,  a 
native  of  Sicily,  which  is  the  Garlic  now  in  cultivation.  [Allium.] 

RAMTILLA,  a  genus  of  Plants  belonging  to  the  natural  order 
Composite  and  the  sub-tribe  Heliantheas,  so  called  from  the  Indian 
name  Ram-Tilla,  by  which  the  oil  of  its  seed  is  designated.  The 
plant  is  remarkable  for  the  number  of  names  by  which  it  has  been 
described  by  botanists.  Of  these  we  need  only  mention  the  Vcrbesina 
sativa  of  Roxburgh,  and  the  Ramtilla  oleifeva  of  De  Candolle. 
Cassini  had  however  previously  formed  it  into  a  new  genus,  and, 
under  the  name  of  Ouizotia,  "  dedicated  it  to  the  celebrated  historian, 
then  minister  of  public  instruction."  This  name,  being  prior  to  that 
of  Ramtilla  by  a  year  or  two,  is  now  retained  as  that  of  the  genus. 
De  Candolle,  having  obtained  specimens  and  seeds  from  various 
countries,  discovered  that  the  Indian  plant  was  identical  with  one 
from  Abyssinia,  which  has  been  mentioned  by  Bruce  under  the  name 
of  Polymnia  frondosa.  The  fact  is  interesting  in  a  plant  cultivated  in 
both  countries  for  the  same  purposes,  and  forming  one  of  the  links 
which  indicate  the  connection  which  existed  in  early  times  between 
India  and  Upper  Egypt.  This  plant  is  cultivated  in  different  parts  of 
India,  from  October  to  March,  in  fields,  for  the  sake  of  the  seed,  from 
which  an  oil  is  expressed,  and  used  as  a  substitute  for  that  of  the 
Sesamum,  which  is  considered  the  best  kind.  It  is  used  both  in 
dressing  food  and  as  a  lamp  oil. 

RANA.  [Amphibia.] 

RANDIA  (named  after  Isaac  Rand,  M.D.,  once  a  demonstrator  of 
botany  at  the  Chelsea  Botanic  Gardens),  a  genus  of  Plants  belonging 
to  the  natural  order  Rubiacece. 

R.  dumetorum,  the  Bush-Randia,  is  a  thorny  branching  small  shrub 
or  tree,  with  oval  leaves,  rather  blunt,  cuneate  at  the  base,  and  smooth. 
The  flowers  are  very  sweet-scented,  sessile,  solitary,  mostly  terminal ; 
the  calyx  has  oblong  lobes,  rather  shorter  than  the  villous  corolla. 
The  fruit  is  smooth,  yellow,  resembling  a  small  crab-apple,  firm  and 
fleshy.  The  seeds  are  oval,  numerous,  and  lying  in  mucus.  The  fruit 
when  bruised  and  thrown  into  water  intoxicates  and  even  kills  fish, 
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Laving  the  Bamo  effect  aR  the  Cocculua  Indicua,  which  in  not  however 
known  in  the  East  Indies,  where  this  plant  grows.  In  the  form  of 
powder  it  is  a  powerful  emetic.  An  infusion  of  the  bark  of  tho  root 
is  employed  to  produce  nausea  in  bowel  complaints. 

R.  uliginoaa,  the  Bog-Randia,  has  almost  terminal  opposite  thorns, 
tetragonal  branches,  oblong  leaves  somowhat  cuneated,  glabrous.  The 
flowers  solitary,  sessile,  almost  terminal.  It  is  a  native  of  tho  East 
Indies,  in  moist  places.  The  flowers  arc  large,  white,  and  fragrant, 
and  in  twos  or  threes  at  the  top  of  the  branchlets.  Tho  berry  is 
about  the  size  of  a  pullet's  egg,  ash-coloured  or  olive-gray,  and 
2-celled.  The  seeds  are  flattish,  nestling  in  the  pulp.  The  flowers 
of  this  species  render  it  deserving  of  a  conspicuous  placo  iu  the 
hot-house. 

(Lindley,  Flora  Medica.) 

RANELLA.  [Su'iionostomata.] 

RANQIFER.  [Cekvid*;.] 

RANICEPS,  a  genua  of  Subbrachial  Malacopterygious  Fishes, 
belonging  to  the  family  Qadidce.  It  has  the  following  characters : — 
Head  depressed;  body  compressed;  two  dorsal  fins,  the  first  very 
small,  the  second,  dorsal  and  tho  anal  fins  elongated;  ventral  fins 
small,  the  first  two  rays  lengthened  and  separated. 

R.  trifurcatua,  the  Lesser-Forked  Beard,  tho  Tadpole-Fish.  Pen- 
nant describes  two  species  of  Ranicepis  as  belonging  to  the  British 
Fauna,  R.  Jago  and  R.  trifurcatus.  Dr.  Johnston,  of  Berwick,  was 
the  first  to  suspect  they  might  be  the  same  fish ;  and  Mr.  Yarrell, 
after  comparing  Dr.  Johnston's  specimens  with  descriptions  by  Mr. 
Couch,  of  Cornwall,  comes  to  the  conclusion  that  the  two  species 
mentioned  by  Pennant  are  one  and  the  same.  It  is  a  rare  fish  ;  but 
Mr.  Thompson  records  a  specimen  as  taken  iu  Ireland,  and  Dr.  Parnell 
describes  it  in  his  '  History  of  the  Fishes  of  the  Frith  of  Forth.' 

(Yarrell,  History  of  British  Fishes.) 

RA'NID^E.  [Amphibia.] 

RANINID^E,  a  tribe  of  the  family  Aplerura,  belonging  to  the 
section  of  Anomourous  Decapod  Crustaceans. 

This  tribe,  in  its  general  form  and  in  the  conformation  of  its  fe--t, 
approaches  very  closely  to  the  Eifypida,  and  especially  to  the  Albunew. 
[Hiitides.] 


Ranina  dentata. 
a,  seen  from  above  ;  b,  seen  from  below. 

The  carapace  is  convex  laterally,  nearly  straight  from  before  back- 
wards, wide  and  truncated  anteriorly,  and  gradually  narrowed  back- 
wards. The  ocular  peduncles  are  lodged  in  the  orbits,  but  are  bent 
(coude's),  and  composed  of  three  moveable  pieces.  The  internal 
antennae  have  no  fossets,  and  are  not  capable  of  bending  themselves 
back  under  the  front ;  the  external  antenna?  are  very  short  and  very 
stout  at  their  bases.  The  external  jaw-feet  are  very  much  elongated, 
but  not  pediform,  and  behind  their  insertion  the  pterygostomian 
regions  of  the  carapace  unite  themselves  to  the  sternal  plastron, 
without  leaving  any  aperture  for  the  entry  of  the  water  into  the 


branchial  cavity.  The  sternal  plastron  is  very  large  anteriorly,  bill 
becomes  linear  between  tho  third  or  fourth  la*t  pair  of  feet.  The 
anterior  feet  are  very  much  compressed,  and  their  immoveable  finger 
projects  but  very  little,  so  that  the  moveable  finger  is  bent  back 
against  tho  anterior  border  of  tho  hand,  nearly  as  in  the  subcho 
liform  feet. 

M.  Milnc-Edwards  makes  this  tribe  consist  of  three  genera,' thu* 
characterised : — 


Raninians 


the  f 
ct  of«^ 

ir. 


Carrying  on  the  ex-" 
terual    border  a 
great  auriculiform 


having  theL       ,  .  .  .     -  .,    f  prolongation, 
sternal    (  "econ"  Jolut  °'  tho  \  not  enlarged  exter 
plastron, 


Itanina. 


Ranilia. 


Linear  between 
base  of  the  feet 
tho  second  pair. 

il  antenna)  /    nally  } 
Very  wido  between  the  base  of  the  second  1 

pair  of  feet,  which  are  widely  separated  I  Runiuoidet 
from  the  third  pair.  J 

Ranina  dentata  may  be  taken  as  an  example  of  tho  tribe.  It 
inhabits  the  Indian  Seas  ;  Mauritius. 

Rumphius  states  that  it  comes  to  land,  and  creeps  even  to  the  tops 
of  houses. 

Cancer  doraipes,  figured  by  Rumphius,  and  confounded  by  most 
modern  authors  with  Raninotdes  lavia  and  Albuneu  Syianista,  appears 
to  belong  to  this  genus. 

In  the  neighbourhood  of  this  tribe  M.  Milue-Edwards  places  Eryon 
Caribensii  of  Frdminville. 

The  fossil  designated  by  Ranzani  as  Ranina  Aldrovandi  belongs,  in 
the  opinion  of  M.  Milne-Edwards,  to  the  tribe  of  Raninians,  and  may 
be  referred  to  the  genus  Ranina, 

RANUNCULACEiE,  Crowfoots,  a  natural  order  of  Exogenous 
Plants.  The  species  are  herbs,  rarely  shrubs,  with  an  acrid  watery 
juice,  and  generally  with  much-divided  exstipulate  leaves,  the  petioles 
of  which  are  dilated  and  sheathing ;  sepals  3  to  6,  usually  deciduous, 
sometimes  deformed  ;  petals  3  to  15,  sometimes  anomalous,  at  other 
times  suppressed ;  stamens  hypogynous ;  anthers  adnate ;  carpels 
numerous,  l  celled,  or  united  into  a  single  many  celled  pistil;  ovary 
one-  or  more-seeded,  the  ovules  sutural,  styles  simple;  ovules  ana- 
tropal ;  fruit  either  consisting  of  dry  achenia,  or  baccate  with  one  or 
more  seeds,  or  follicular  with  one  or  two  valves.  Seeds  albuminous, 
when  solitary  either  erect  or  pendulous ;  embryo  minute ;  albumen 
horny.  The  Buttercup  or  Crowfoot  Family  characterise  a  cold  damp 
climate,  and  when  met  with  in  the  tropics,  they  occur  on  the  sides 
and  summits  of  mountains.  There  are  about  a  thousand  known 
species,  of  which  l-5th  is  found  in  Europe  and  l-7th  in  North  America. 
The  plants  of  this  order  have  narcotic  acrid  properties,  and  are 
usually  more  or  less  poisonous.  The  acridity  varies  at  different 
seasons,  and  in  different  parts  of  the  plant ;  it  is  frequently  votatilised 
by  heat,  and  destroyed  by  drying.  Some  of  the  species  are  bitter  and 
tonic.  Dr.  Wright  remarks  that  notwithstanding  the  ancient  reputa- 
tion of  this  order  as  medicinal  agents,  nearly  the  whole  have  fallen 
into  disuse,  owing  to  the  uncertainty  of  their  action. 

The  illustrative  genera  are — Aconitum,  which  furnishes  Aconite,  or 
Monk's  Hood.  [Aconitum.]  Clematis.  [Clematis.]  Coptis.  [Coptis.] 
Delphinium,  the  species  of  which  are  known  as  Larkspurs.  [Delphi- 
nium.] Helleborus,  the  Hellebore  of  the  ancients,  famed  as  a  drastic 
purge.  [Helleborus;  P-eonia.]  Nigella.  [Nigella.]  Ranunculus, 
Crowfoot,  or  Buttercup,  whence  the  order  is  named.  [Ranunculus.] 

(Lindley,  Vegetable  Kingdom  ;  Balfour,  Classbook  of  Botany.) 

RANUNCULUS  (from  '  rana,'  a  frog,  because  many  of  the  species 
inhabit  humid  places  frequented  by  that  reptile),  a  genus  of  Plants, 
the  type  of  the  natural  order  Ranuncidacece.  It  has  5  sepals,  occa- 
sionally 10,  with  a  nectariferous  excavated  scale  at  the  base.  The 
stamens  and  ovaries  are  numerous,  the  achenia  ovate,  somewhat  com- 
pressed, mucronate,  arranged  on  globose  or  cylindrical  receptacles. 
The  species  are  mostly  acrid,  and  if  applied  when  fresh  to  the  skin  will 
produce  blisters ;  this  quality  is  destroyed  by  drying  or  by  heat. 

R.  aquatilia,  Water-Crowfoot,  has  a  floating  stem  and  submersed 
leaves  divided  into  numerous  capillary  segments  spreading  on  all  sides. 
The  floating  leaves  are  reniform,  from  3-  to  5-parted,  the  lobes  wedge- 
shaped,  toothed  at  the  top,  the  petals  obovate,  larger  than  the  calyx, 
the  flowers  white.  It  is  a  native  throughout  Europe,  Western  Asia, 
North  Africa,  and  also  in  America  and  England,  in  pools  and  stagnant 
waters.  It  is  the  Barpaxtov  riraprov  of  Dioscorides,  2.  206.  Some- 
times it  produces  very  large  flowers,  and  makes  a  handsome  show  in 
ponds  and  ditches.  The  curious  variety  in  the  floating  and  immersed 
leaves  adds  greatly  to  its  beauty.  Dr.  Pulteney  contradicts  the  asser- 
tion of  its  deleterious  qualities,  and  says  that  it  is  not  merely  harmless 
but  nutritive  to  cattle,  and  tells  us  that  on  the  borders  of  the  Avon 
the  cottagers  support  their  cows  and  horses  almost  wholly  on  this 
plant.  Hogs  are  also  fed  upon  this  plant,  and  appear  to  thrive  on  it, 
so  that  it  seems  we  cannot  class  this  species  with  others  of  the  same 
genus  as  having  poisonous  qualities. 

R.  Jlammula,  Flame-Crowfoot,  is  a  smooth  plant  with  a  rooting 
decumbent  stem,  branched,  leafy,  and  hollow,  sometimes  hairy  near 
the  top.  The  leaves  are  on  flat  channelled  half-sheathing  stalks, 
alternate,  usually  ovate,  lanceolate,  but  varying  much  in  breadth, 
often  serrated.    The  flowers  are  terminal,  opposite  the  leaves  and  of 
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a  bright  yellow  colour.  The  leaves  are  vesicant.  Dr.  Withering 
recommends  the  distilled  water  as  an  instantaneous  emetic  in  cases  of 
poison.  Lightfoot  says  the  bruised  leaves  are  used  to  raise  blisters  in 
the  Isle  of  Skye  and  the  Highlands  of  Scotland.  It  is  a  native  of 
Europe,  Asia,  North  America,  and  Great  Britain. 

R.  glacialis  has  stalked  radical  leaves,  palmated  and  trifid,  the  lobes 
rather  blunt  and  thick ;  the  stem  generally  1-flowered ;  the  calyx 
very  hairy,  the  carpels  compressed  and  sharp-edged  ;  the  petals 
white.  It  is  a  native  of  the  higher  Alps  of  Europe,  among  rocks, 
near  the  limits  of  perpetual  snow,  and  of  Lapland  and  Iceland. 
The  mountaineers  of  Dauphiny  call  this  Carlive  or  Caraline,  and 
employ  an  infusion  of  it  in  hot  water  as  a  powerful  sudorific  in  colds 
aud  rheumatism. 

R.  dcris,  Buttercup,  has  a  fibrous  root,  the  stem  about  two  feet 
high,  erect,  round,  hollow,  leafy,  clothed  with  close-pressed  hairs, 
branchod  above  and  many  flowered.  The  radical  leaves  are  on  long 
upright  footstalks,  in  3  or  5  deep  lobes,  the  stem-leaves  are  nearly 
sessile,  with  fewer  and  narrower  segments,  the  uppermost  much  smaller, 
in  3  linear  entire  lobes,  or  sometimes  simple  and  linear.  The  flowers 
are  of  a  bright  yellow,  on  round  even  stalks  covered  with  close  hairs 
and  not  furrowed.  The  calyx  is  hairy,  spreading,  aud  deciduous ;  the 
carpels  smooth,  lenticular,  with  a  slightly  curved  point.  This  species 
is  extremely  aorid  and  dangerous.  Mr.  Curtis  says  that  even  pulling 
up  the  plant  and  carrying  it  to  some  little  distance  has  produced 
inflammation  in  the  hand.  Cattlo  in  gcnoral  will  not  eat  it,  but  some- 
times when  they  have  been  turned  hungry  into  a  field  they  have  fed 
upon  it,  and  in  cousequeuco  their  mouths  have  become  sore  and 
blistered.  According  to  Linnaeus  sheep  and  goats  cat  it,  but  cows, 
horses,  and  swine  refuse  it.  When  made  into  hay  however,  its  noxious 
qualities  are  lost.  It  is  commonly  called  Buttercup,  under  a  notion 
that  the  yellow  colour  of  butter  is  owing  to  these  plants.  A  double 
variety  of  this  species  is  cultivated  in  gardens  under  the  namo  of 
Bachelor's  Button. 

M.  sccleratus,  Celery-Leaved  Crowfoot,  has  a  fibrous  root,  the  radical 
leaves  with  3  stalked  trifid  and  cut  leaflets,  furrowed  peduncles  and 
reflexed  calyx,  the  heads  of  the  fruit  oblong,  the  carpels  minute  and 
wrinkled.  The  flowers  very  small  and  pale  yellow,  numerous,  on 
solitary  stalks,  either  terminal,  axillary,  or  opposite  the  leaves.  The 
bruised  leaves  raise  blisters  on  the  skin,  which  are  not  soon  healed, 
and  are  said  to  be  used  by  impostors  to  cause  ulcers  on  their  bodies, 
and  thus  excite  compassion.  It  is  one  of  the  most  virulent  of  our 
poisonous  indigenous  plants.  The  distilled  water  of  this  species  is 
highly  acrimonious,  and  whou  cold  deposits  crystals  which  are 
scarcely  soluble,  and  are  of  an  inflammable  nature.  The  deleterious 
qualities  are  however  dispelled  in  decoction,  and  accordingly  the 
Bhepherds  of  Wallachia  boil  and  eat  it. 

R.  Thira  has  an  extremely  acrid  and  poisonous  root,  and  is  native 
of  the  Alps  of  Europe.  It  is  said  to  yield  the  juice  formerly  used  by 
the  Swiss  hunters  to  poison  their  darts ;  wounds  so  produced  speedily 
become  fatal. 

R.  ficaria,  Pilewort,  has  a  root  with  fasciculated  tubers,  cordate 
stalked  leaves,  angular,  or  crenate,  or  leafy ;  single  flowered  stem, 
usually  three  sepals,  and  smooth  blunt  carpels.  The  flowers  are 
golden  yellow,  and  it  is  a  native  throughout  the  whole  of  Europe  in 
meadows,  bushy  places,  and  about  hedge-banks  ;  it  is  plentiful  in 
Britain.  The  young  leaves  of  this  plant,  according  to  Linnaeus,  are 
used  as  greens  in  Sweden.  A  notion  that  the  root  is  efficacious  in  the 
cure  of  piles  gives  it  its  common  English  name.  We  usually  find  the 
flower  closed  from  five  to  nine  in  the  evening,  and  in  wet  weather. 
It  is  the  Xe\i$6viov  of  Theophrastus,  'Hist.  Plant.,'  7.  14,  and  the 
XeAiSdvtov  pnKp6v  of  Dioscorides,  2.  212,  and  of  Pliny,  'Hist.  Nat.'  258. 

R.  arvensis,  Corn-Crowfoot,  has  a  fibrous  root,  the  radical  leaves 
3-cleft,  dentate,  the  stem-leaves  once  or  twice  ternate,  with  linear  lan- 
ceolate segments,  the  calyx  erecto-patent,  the  carpels  margined,  beaked, 
and  spinous ;  the  flowers  are  pale  yellow.  It  is  native  throughout 
Europe,  and  is  also  found  in  North  America.  It  is  very  acrid  and 
dangerous  to  cattle,  though  they  are  said  to  eat  it  greedily. 

M.  Brugnon,  who  has  given  a  particular  account  of  its  qualities, 
relates  that  three  ounces  of  the  juice  killed  a  dog  in  four  minutes. 
Several  sheep  were  killed  by  eating  this  herb  at  Turin,  which  first  led 
to  an  investigation  of  the  matter. 

R.  bulboms,  like  others  of  the  genus,  is  extremely  acrid,  and  raises 
blisters  and  produces  extensive  inflammation  of  the  skin.  Gilibert 
states  that  it  vesicates  with  less  pain  than  cantharides  and  without 
affecting  the  urinary  passages. 

R.  Asiatieus,  Common  Garden  Ranunculus,  has  ternate  or  triternate 
leaves,  the  segments  toothed  or  deeply  trifid,  the  stem  erect,  simple, 
or  branched  at  the  base,  the  calyx  spreading,  afterwards  reflexed,  the 
spikes  of  the  carpels  cylindrical.  It  is  a  native  of  the  Levant,  and  is 
referred  to  by  Dioscorides,  2.  206.  Three  varieties  of  this  favourite 
plant  in  our  gardens  have  been  described,  which  some  have  regarded 
as  species  : — 1.  R,  A.  vulgaris,  with  the  stem  branched  at  the  bottom, 
the  leaves  ternate,  the  segments  trifid,  cut,  acute.  The  flowers  of  this 
variety  are  generally  formed  double,  and  have  all  colours  except  blue. 
It  is  called  the  Persian  Ranunculus.  2.  R.  A.  sanguineus,  with  a 
Bimple  stem,  ternate  leaves,  and  obtuse  toothed  segments.  The  flowers 
are  orange  or  yellow.  This  is  called  the  Turkey  Ranunculus.  3.  R.  A. 
tenuilobus,  with  a  somewhat  branched  stem,  and  multifid  leaves  with 
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linear  acuto  lobes.    It  is  a  native  of  the  island  of  Cyprus,  and  has 

white  or  yellow  or  purple  flowers. 

The  R.  lanuginosus  of  Linnaeus  is  the  Barpdx'ov  eVepov  x^owSeVrfpov 
of  Discorides,  loc.  cit.  The  R.  muricatus,  Linn.,  is  the  Barpdxton 
rptrov  of  Discorides,  loc.  cit. 

(Don,  Dichlamydeous  Pldnls  ;  Lindley,  Flora  M edica  ;  Fraas,  Synopsis 
Florcn  Classicce  Planlarum  ;  Burnett,  Outlines  of  Botany.) 

RAPA.  [Bbassica.] 

RAPA'CES.  [Raptobes.] 

RAPE.  This  plant,  which  is  of  the  Cabbage  Tribe,  is  cultivated 
like  cole,  or  colza,  for  the  sake  of  its  seeds,  from  which  oil  is  extracted 
by  grinding  aud  pressure.  It  is  also  extensively  cultivated  in  England 
for  the  succulent  food  which  its  thick  aud  fleshy  stem  and  leaves  supply 
to  sheep  when  other  fodder  is  scarce.  [Rape,  in  Abts  and  So.  Div.  ; 
Bbassica.] 

RATHANCJS,  a  genua  of  Plants  belonging  to  the  natural  order 
Cruciferce.  It  is  mostly  remarkablo  for  containing  the  common 
radish,  Raphanus  sativus.  This  plant,  a  native  of  China,  has  been 
cultivated  in  this  country  for  upwards  of  250  years,  and  has  given 
rise  to  numerous  varieties,  which  are  divided  into  loDg-rooted  or 
spindle-shaped,  and  round  or  turnip-rooted.  Thoy  are  also  denomi- 
nated spring,  summer,  autumn,  or  winter  radishes,  according  t->  the 
season  in  which  the  respective  sorts  are  found  best  adapted  for  use; 
[Radish,  in  Arts  and  Sc.  Div.] 

R.  Raiihaiiistrum,  Joiuted-Charlock,  is  a  British  species.  It  has 
mouiliform  pods,  striated,  shorter  than  the  very  long  beak,  the  leaves 
simply  lyrato.  The  petals  are  veined  white  aud  lilac.  It  is  a  native 
of  corn-fields. 

R.  maritimun,  Sea-Radisb.  It  has  mouiliform  striated  pods,  longer 
than  the  beak ;  the  radical  leaves  are  interruptedly  pinnate.  Tho 
petals  are  yellow.    It  is  a  rare  inhabitant  of  the  sea  coasts  of  Britain. 

RAPHIOSAU'RUS,  a  genus  of  Fossil  Reptiles  from  the  lower  parts 
of  the  Cretaceous  System.  (Owen.) 

RAPHUS,  Brisson's  name  for  the  Dodo.  [Dodo.] 

RAPTATCRES,  Illiger's  name  for  his  third  order  of  Birds,  com- 
prehending the  Birds  of  Prey. 

His  Raptatores  consist  of  the  following  families  and  genera : — 

Nocturni. — Strix. 

Accipitrini. — Falco,  Gypogeranus,  Gypcietus. 
Vulturini. —  Vultur,  Cathartes. 

This  order  is  placed  by  Illiger  between  the  Ambulatores  and  Rasores. 

The  Accipitres,  Linnaeus' b  first  order,  include  the  genera  Vultur, 
Falco,  Strix,  and  Lanius. 

RAPTO'RES,  the  name  assigned  by  Mr.  Vigors  to  the  Birds  of 
Prey.  [Raptatores.] 

The  Raptores  of  Mr.  Vigors  form  his  first  order,  and  the  following 
families  are  arranged  by  him  under  it : — Voltubid^e,  Falconid^j, 
Stbiqid^b,  Gypogeranidce  ( ? ). 

The  Raptores  of  Mr.  Swainson  comprise  the  families  of  Vulluridcs 
Falconidce,  and  Strigida. 

Mr.  G.  R.  Gray  also  makes  the  Raptores  consist  of  the  families  Vul- 
turidce,  Falconidce,  and  Strigidce. 

RARA.  [Mosophagidjs.] 

RASO'RES.   The  Rasores  of  Illiger  contained  the  following  families 

and  genera : — 

Gallinacei. — Numida,  Meleagris,  Penelope,  Crax,  Opisthocomus, 
Pavo,  Phasianus,  Callus,  Menura,  Tetrao,  and  Perdix. 
Epollicatl — Ortygis  {Turnix),  Syrrhaptes. 
Coldmbinl — Columba. 
Cbyptubi. — Cryptmus  (Tinamus,  Latham). 
Ineptl— Didus. 

The  order,  which  is  the  fourth  in  Illiger's  method,  is  placed  between 

the  Raptatores  and  Cursores. 

The  order  Gallinoe  of  Linnteus  was  placed  between  the  Gralla;  and 
the  Passeres,  Struthio  being  the  last  genus  of  the  former,  and  Columba 
the  first  of  the  latter  order. 

The  genera  of  Gallinoe  are  Didus,  Pavo,  Meleagris,  Crax,  Phasianus, 
Numida,  and  Tetrao. 

The  Rasores  of  Mr.  Vigors  consist  of  the  families  Columbida;, 
Phasianidce,  Tetraonidce,  Struthionidce,  and  Cracidoe. 

The  Rasores  of  Mr.  Swainson  comprehend  the  families  Pavonidce 
Tetraonidce,  Struthionida,  Columbidte,  and  Megapodiidce. 

The  Rasores  of  Mr.  G.  R.  Gray  embrace  the  families  Cracidx, 
Phasianidce,  Tetraonidce,  Chionidce,  and  Tinamidw. 

RASPBERRY.    [Rdbus;  Raspberb?,  in  Akts  and  Sc.  Div.] 

RAT.  [MuBiDiE.] 

RAT  ANY,  RHATANY,  or  RATANHI'A.  [Kbambia.] 
RATA'RIA.  [Acalephjs.] 
RATEL.  [Uusidje] 

RATTLE,  RED  (Pedicularis  sylvatkee).  [Pediculabis.] 
RATTLE,  YELLOW.  [Rhinanthus.] 
RATTLESNAKE.  [Crotalidjs.] 
RATTLESNAKE-FERN.  [Botrtchium.] 
RATTLESNAKE-WEED.  [Eryngium.] 

RAUCHWA'CKE  (in  Geology),  one  of  the  calcareous  members  of 
the  Zechstein  Formation  of  Germany,  the  equivalent  of  the  Magnesian 
Limestone  Formation  in  England.  It  is  either  compact,  cellular,  or 
dolomitic.    Associated  with  gypsum  and  with  beds  called  stinkstein, 
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asche,  zeobstein,  and  kupforschiofer,  it  makes  a  leriej  of  fivo  tormH 
which  may  bo  classed  aud  arranged  in  comparison,  with  English 
typos  and  names.  This  is  douo  by  Von  Moyor,  alter  Sedgwick, 
thus  :— 


English. 

Thin-bedded  limestone-  of  Knot 

tingley. 
Coloured  marls  and  gypsum. 
Yellow  maguesiau  limestone. 
Compact  limestone. 
Marl-slate. 


German. 
Asche  (friable  marl),  and 
Stiukstein  (thin-bedded  fetid  lime- 
stone). 
Rauchwacke  (limestone). 
Zechstein  (limestone). 
Kupferschiefer  (copper-slate). 

We  may  perhaps  prefer  to  viaw  the  asche,  stiukstein,  and  rauch- 
wacke, as  altogether  only  one  feeble  upper  group  comparable  with 
the  upper  laminated  aud  cellular  limestones  of  Knottingley,  and  the 
zechstein  as  equivalent  to  our  yellow  magncsian  limestone,  in  which 
case  the  Kupferschiefer  is  on  the  parallel  of  our  marl-slate.  These 
formations  contain  tho  remains  of  the  genus  of  fishes  named 
Palteoniscus. 

RAVEN,  the  common  name  of  the  Corvus  Curax.  We  subjoin  a 
cut  of  the  head  and  foot  of  this  species  omitted  in  the  article  Corvid.<e, 
where  an  account  of  this  bird  is  given. 


Head  and  Foot  of  Raven. 

RAYED  or  RADIATE  ANIMALS,  RADIATA,  a  class  of  Inver- 
tebrate Animals.  It  embraces  the  orders  Echinodermata  [Echino- 
dermata], Acalephce  [Acaleph.e],  Entozoa  [Entozoa],  Polypifera 
[Polyi'ifera],  Porifera  [SroNGiADJs],  and  Infusoria  [Infusoria.]  It 
has  the  following  characters  : — The  nervous  system  when  present  is 
without  ganglia,  and  is  composed  of  siugle  filaments,  which  are  dis- 
posed in  a  circular  form  around  the  buccal  orifice.  The  organs  of 
the  body  are  arranged  in  a  radiate  manner  around  the  digestive 
cavity.  The  organs  of  digestion  consist  of  a  single  sac  or  short 
alimentary  canal.  The  animals  are  mostly  aquatic,  breathing  by  gills, 
and  usually  free.  Professor  Owen  in  1835  proposed  a  binary  arrange- 
ment of  these  animals,  according  as  the  nervous  system  was  fila- 
mentous or  altogether  absent.  He  observed  that  in  those  Radiata  of 
Cuvier  in  which  the  nervous  system  could  be  most  unequivocally 
traced  in  a  filamentary  form,  likewise  presented  an  alimentary  canal 
suspended  in  a  distinct  abdominal  cavity,  and  with  a  very  few 
exceptions,  provided  with  a  distinct  outlet.  The  nerves  were  accom- 
panied with  a  corresponding  development  of  the  muscular  system. 
The  following  is  Professor  Owen's  plan  : — 

Sub-Kingdom  Radiata. 


Nematoneura.  Acrita. 
Class  Radiaria,  Lamarck. 


Echinoderma,  Cuv.  Acalephce,  Cuv. 

Class  Polypi,  Cuv. 


Ciliobrackiata,  Farre ;  Anthozoa,  Ehr. ;  Nudibrachiata,  Forte. 

Class  Entozoa,  Rudolph. 

/  — ■ — ■  x  ^ 

Caelelmintha,  Owen.  Stcrelmintha,  Owen.  " 

Class  Infusoria,  Cuv. 


Rot  if  era,  Ehr. 


Polygastria,  Ehr. 


Some  of  tho  animals  thus  placed  amongst  the  R/idiatu  are  removed 
by  other  naturalists.  Thus  tho  Ciliobrachia'a  of  Farre  aro  now  fre- 
quently referred  to  the  Mollusca  [Molucca],  and  the  Bdttfera  to  tho 
Articulata. 

(Owen,  Lectures  on  Comparative  Anatomy  ) 

RAZOR-BILL.  [AUKj 

RAZOR-FISH.  [Pyi.oridia.] 

REALUAR.  [Answna] 

RKAUMURIACK./E,  Reaumur  iads,  a  natural  order  of  Plants  be- 
longing to  tho  Exogenous  class.  It  has  a  5-parted  calyx,  surrounded 
externally  by  imbricated  bracts ;  5  petals,  hypogynous,  unequal  sided, 
sometimes  having  a  pair  of  membranous  plates  planted  upon  their 
middle;  definite  or  indefinite,  hypogynous,  monadolphous,  or  poly- 
adelphous stamens,  with  or  without  a  hypogynous  disc  ;  the  aethers 
ovate,  turned  inwards,  and  bursting  longitudinally ;  2-4-5  cartels, 
partially  separate  from  each  other,  surrounding  a  central  placenta 
which  passes  into  tho  base  of  each ;  2  or  4  ascending  anatropal  ovules, 
with  filiform  or  subulate  styles ;  a  capsular  fruit  with  2  to  5  valves 
and  as  many  cells,  unless  the  number  is  diminished  by  abortion  ; 
shaggy  definite  erect  seeds,  witli  a  straight  embryo  surrounded  by  a 
small  quantity  of  mealy  albumen,  aud  the  radicle  next  the  hilum. 
The  species  of  this  order  are  small  shrubs,  with  fleshy  scale-like  leaves, 
which  are  alternate  aud  have  no  stipules,  and  are  overspread  by 
resinous  sunk  glands. 

This  little  order  consists  of  three  genera,  Rcaumuria,  Ilololackna, 
aud  Eichwaldia,  which  wi  re  formerly  referred  to  Tamaricacea; ;  they 
have  however  but  little  affinity  with  that  order.  Their  true  affinities 
seem  to  be  with  llypericaccce,  near  to  which  Liudley  has  placed  them. 
The  species  are  generally  natives  of  the  coast  of  the  Mediterranean,  aud 
of  salt  plains  in  the  milder  parts  of  Northern  Asia. 

The  genus  Rcaumuria  was  named  by  llaselquist  in  honour  of  Rend 
Antoine  Ferchault  de  Reaumur.  It  has  a  5-parted  involuered  calyx  ; 
5  petals,  permanent,  furnished  at  the  base  on  each  side  with  a  ciliated 
appendage ;  numerous  pentadelphous  stamens ;  5-G  stigmas ;  a  5-valved 
5-celled  capsule,  with  valves  easily  separating  from  the  septa,  and 
shaggy  seeds. 

R.  vermiculata  has  subulate  semi-terete  imbricated  leaves,  crowded 
on  the  branches.  It  is  a  native  of  Sicily,  Bombay,  and  Egypt.  This 
plant  resembles  Salsola  f ruticosa.  It  is  used  at  Alexandria  as  a  remedy 
for  the  itch,  being  bruised  and  applied  externally,  aud  a  decoction 
taken  internally. 

R.  hypcricoides  has  lanceolate  flat  rather  remote  leaves.  It  is  a 
native  of  Syria  and  Persia.  These  plants  are  elegant  little  shrubs  of 
easy  culture,  which  thrive  well  in  a  mixture  of  sandy  loam  and  peat; 
and  young  cuttings  will  grow  freely  in  sand  under  a  hand-glass. 

Ilololackna  (from  oAoj,  '  entire,'  and  Aaxvy,  '  wool,'  or  '  thick  hair  ') 
has  a  4-5-parted  calyx;  4-5-petals;  8-10  hypogynous  monadelphous 
stamens  inserted  into  an  hypogynous  gland  ;  2-4  short  subulate  st\  les  ; 
the  capsule  2-4-angled,  2-4-valved,  2-4-celled;  the  seeds  few,  large, 
surface  shaggy.  The  only  species  is  //.  Somjarica,  found  by  Ehrenberg 
in  the  Soongarian  desert  of  Siberia.  In  cultivation  this  plant  requires 
to  be  watered  with  salt-water.  All  the  plants  of  this  order  abound  in 
saline  matter  in  their  tissues. 

(Lindley,  Vegetable  Kingdom  ;  Don,  Dichlamydeous  Plants ;  Lindley 
Flora  Medico.) 

RECEPTACLE,  in  Botany,  is  that  part  of  the  flower  on  which  any 
of  the  other  organs  rest.  It  represents  the  internodes  of  the  stem  and 
branches  in  their  changed  condition.  It  assumes  a  variety  of  forms, 
and  enters  very  variously  into  the  forms  of  flowers  and  fruits. 
[Flower  ;  Calathidium  ;  Fruit.] 

RECEPTACULI'TES,  a  genus  of  Fossils  proposed  by  Defrance 
synonymous  with  Ischadites  of  Murchison. 

RECURVIROSTRA.  [Avoset.] 

RED-BREAST.  [Ertthaca.] 

RED-DEER.  [Cervid.e.] 

RED-EYE.  [Leucisccs.] 

RED  LEAD.  [Lead.] 

RED  MARL.  An  argillaceous  red  portion  of  the  series  of  rocks 
between  the  Coal  aud  Lias  is  thus  termed  in  geology.  Almost  iden- 
tical marls,  similarly  associated  with  red-sandstones,  lie  also  in  the 
upper  part  of  the  coal,  and  below  the  coal  and  mountain  limestone. 
Nor  would  it  be  always  easy  to  distinguish  in  specimens,  or  even  in 
sections  on  a  large  scale,  the  upper  red  marls  immediately  below  the 
lias  of  the  Trent  or  the  Avon  from  the  red  marls  above  the  non- 
magnesian  limestone  of  Knottingley,  those  above  the  magnesian  lime- 
stone of  Pontefract,  those  below  the  same  limestone  near  Wetherby, 
those  in  the  upper  part  of  the  coal  formation  of  Manchester,  or  below 
the  whole  of  the  coal  and  mountain  limestone  in  Monmouthshire. 

RED-SANDSTONE  FORMATION.  In  geology  the  term  Red- 
Sandstone  is  used  in  a  variety  of  senses,  partly  with  reference  to  the 
mere  colour  of  certain  rocks,  and  partly  as  expressing  rocks  of  certain 
geological  periods.  Thus  we  have  in  the  latter  sense  New  Red-Sand- 
stone, Lower  Red  Sandstone,  and  Old  Red-Sandstone;  and  on  the  conti- 
nent, Alter  Rother  Sandstein,  Neuer  Bother  Sandstein,  le  Vieux  Gres 
Rouge,  le  Nouveau  Gres  Rouge,  &c.  The  Red-Sandstone  also  means,  in 
some  geological  works,  either  the  upper  part  or  the  whole  system  cf 
the  rocks,  calcareous,  argillaceous,  and  arenaceous,  which  occurs  in 
the  series  of  strata  between  the  coal  formation  and  the  lias.    If  we 


RED-SANDSTONE  FORMATION. 


EM 


regard  the  analogy  of  the  geological  nomenclature  most  generally  used, 
this  latter  sense  will  appear  too  inconvenient  to  be  adopted  ;  as  sub- 
stitutes we  have  the  l'cccilitic  System,  from  the  various  colours  of 
the  component  masses ;  and  the  Saliferous  System,  from  its  frequently 
containing  salt. 

Sandstones  or  Gritstones,  generally  speaking,  consist  of  abraded  and 
worn  pieces  of  quartz,  felspar,  mica,  and  other  minerals,  such  as 
commonly  occur  in  granite,  gneiss,  or  mica-schist,  and  other  rocks 
associated  with  these.  The  size  of  these  pieces  is  sometimes  such  as 
cause  the  mass  to  deserve  the  title  of  conglomerate  (as  part  of  the 
millstone-grit  of  Derbyshire),  and  sometimes  the  grains  are  so  fine 
and  confluent,  that  the  mass  is  not  unlike  some  sorts  of  quartz  rock 
(as  the  ganister  of  the  Yorkshire  coal-field).  In  regard  to  induration, 
there  is  every  degree  from  uncoheient  sand,  through  friable  and 
argillaceous  sandstones,  to  compact  grits  and  indurated  quartzose 
rocks.  In  colours  they  admit  of  every  shade  from  whiteness,  through 
gray  tints  by  carbonaceous  admixture,  through  yellow  aud  brown 
hues  by  admixture  of  carbonate  and  oxide  of  iron,  and  through  reds, 
blues,  and  purples  of  different  kinds  by  diil'usion  of  oxides  of  iron, 
manganese,  &c. 

In  this  most  complex  series  of  detrital  deposits,  red-sandstones 
present  some  remarkable  characters  when  regarded  as  to  the  nature 
and  diffusion  of  red  colour,  the  association  of  this  with  other  tints, 
the  relation  of  their  hues  to  organic  life,  and  to  othor  geological 
phenomena. 

Red  sandstones  occur  in  the  basin  of  the  Allierin  France,  in  tertiary 
strata;  in  the  plastic  clay  group  of  the  Isle  of  Wight;  generally  in 
the  strata  below  the  lias  and  above  the  coal ;  in  the  upper  parts  of 
the  coal  formation  of  Derbyshire  and  Lancashire  ;  in  the  millstone- 
prit  series  of  Lancashire;  in  the  mountain  limestone  of  the  north  of 
England  ;  generally  in  the  strata  called  old  red-sandstone,  above  the 
strata  of  the  Silurian  districts  ;  in  the  midst  of  the  green  and  purple 
slates  of  north  and  south  Devon  ;  in  the  midst  of  older  rocks  in  the 
Lammermuir,  Cavan,  and  Lougmynd  ridges  ;  but  the  most  perfect 
and  abundant  types  are  in  those  parts  of  the  series  which  lie  above 
and  below  the  carboniferous  rocks,  and  constitute  the  New  and  Old 
Red-Sandstone  groups. 

The  essential  peculiarity  of  these  reddened  rocks  is  apparently  a 
general  diffusion  in  their  mass,  and  especially  round  their  constituent 
grains  of  quartz,  of  red  pei  oxide  of  iron  (with  also  often  some  oxide 
of  manganese  ?).  If  by  means  of  muriatic  acid  the  iron  bo  removed 
from  the  red-sandstone  of  Manchester,  what  remains  is  a  mass  of 
mostly  white  and  even  translucent  quartz  grains,  which  had  been 
invested  by  the  red  oxide  of  iron.  Singularly  enough,  amidst  a  great 
series  of  such  red-sandstones  and  red-clays,  nothing  is  more  common 
and  even  characteristic  than  to  find  oval,  round,  or  irregular  patches 
of  light-green  colours,  apparently  due  to  the  protoxide  of  the  same 
metal.  Nor  is  it  at  all  rare  to  find  perfectly  white  bands  alternating 
with  red  or  green  stripes ;  and  this  applies  almost  equally  to  the 
Eandstoues,  clays,  gypsum-bands,  and  salt  layers. 

A  very  remarkable  and  general  fact  observed  in  studying  these  red 
rocks  is  the  paucity  of  the  remains  of  animals  of  every  grade 

The  explanation  of  this  fact,  which  seems  most  probable,  is  that 
water  in  which  by  any  cause  abundance  of  peroxide  of  iron  has  been 
diffused,  is  rendered  thereby  unsuitable  for  the  due  performance  of 
the  vital  functions  of  aquatic  creatures,  especially  such  as  take  the 
water  into  their  bodies  for  respiration,  or  are  nourished  by  the  flowing 
of  currents  to  the  mouth. 

The  last  point  on  which  it  seems  here  necessary  to  remark  is  the 
frequent  concurrence  of  red-sandstones  and  clays,  fibrous  and  lamellar 
gypsum,  fibrous  and  lamellar  rock  salt.  Most  of  the  rock-salt,  of 
Europe  at  least,  is  associated  with  red  earthy  deposits;  but  there  are 
great  exceptions,  as  at  Salzburg  and  Wieliczka.  This  frequent  con- 
currence will  be  found  of  great  importance  in  reasoning  on  the 
physical  agencies  whereby  the  peculiarities  of  red-sandstones  were 
occasioned. 

As  building  materials,  few  of  the  red-sandstones  are  to  be  recom- 
mended, and  even  the  white  layers  which  accompany  them  are 
seldom  of  much  value.  The  cathedrals  of  Carlisle  and  Chester,  and 
the  noble  old  churches  of  Coventry,  offer  a  striking  warning  to  the 
architect ;  though  on  the  other  hand,  pait  of  the  ancient  wall  of 
Penrith  Castle,  still  standing  and  in  good  preservation,  shows  that 
even  among  these  justly  suspected  strata,  some  portions,  either  by 
their  freedom  from  salt,  or  some  other  cause,  are  to  be  excepted  from 
censure. 

The  term  Red-Sandstone  is  more  especially  applied  to  two  forma- 
tions, the  Old  Red  Sandstone,  or  Devonian  [Old  Red-Sandstone],  and 
the  New  Red-Sandstone  Rocks.  The  latter  are  also  sometimes  called 
Saliferous,  on  account  of  the  salt  they  contain,  and  they  are  also 
called  Triassic. 

"  It  is  in  Cheshire  and  the  southern  part  of  Lancashire,  and  the 
northern  part  of  Shropshire,  which  together  form  an  extensive  and 
rich  plain,  watered  by  the  Dee,  the  Mersey,  and  the  Weaver,  that  the 
uppermost  beds  of  the  New  Red-Sandstone  are  chiefly  developed;  and 
by  a  minute  examination  of  these  beds,  and  those  of  Warwickshire, 
the  saliferous  marls  have  been  identified  with  the  uppermost  strata  of 
<he  foreign  Triassic  System.  Throughout  this  range  the  beds  are  nearly 
horizontal,  the  dip  rarely  exceeding  ten  or  twelve  degrees,  and  being 


constantly  towards  thu  ea^t,  or  a  few  decrees  north  or  south  of  that 
point.  They  are  however  affected  by  some  important  faults.  The 
whole  district  abounds  with  salt-springs,  which  are  more  especially 
plentiful  in  Cheshire ;  aud  in  that  county  also  there  occur  extensive 
masses  of  rock-salt  in  a  solid  state,  their  total  thickness  amounting 
to  not  less  than  sixty  feet.  These  alternate  with  beds  of  gypsum ; 
with  numerous  bands  of  indurated  clay  of  a  blue,  red,  or  brown 
colour ;  and  with  sandstones,  frequently  marly,  and  of  a  red  colour. 

"  The  red-marl  district,  with  brine  springs,  is  continued  southward 
into  Worcestershire,  and  northward  into  the  valley  of  the  Iden,  and 
the  same  part  of  the  formation  extends  also  eastward,  occupying  for 
the  most  part  the  plains  through  which  the  Humber  and  its  tributaries 
make  their  way  to  the  German  Ocean.  In  Somersetshire  and  Devon- 
shire similar  sandstones  recur,  and  lie  uuconformably,  overlapping  the 
inclined  edges  of  the  older  rocks,  or  abutting  against  them,  but  uni- 
formly composed  of  the  same  materials,  remarkable  throughout  for 
the  ochraceoua  colour  pervading  them.  Between  Sidmouth  and 
Seaton,  in  Devonshire,  the  red  marls  contain  gypsum  in  abundance ; 
and  near  Teiguinouth  the  cliffs,  which  are  of  considerable  height, 
consist  of  alternations  of  argillaceous  beds  of  sandstone  and  of 
conglomerate. 

"  The  beds  which  are  lowest  in  position  of  the  upper  new  red- 
sandstone  are  chiefly  found  in  the  middle  of  England,  and  consist  of 
thick  masses  of  whitish  soft  sandstone.  In  some  places  (as  in  Staf- 
fordshire) these  are  surmounted  by  conglomerates,  composed  of 
rounded  pebbles  of  quartz  rock,  and  other  fragments,  chiefly  of 
Silurian  rocks  and  old  red-sandstone.  The  total  thickness  of  this 
part  of  the  formation  is  considerable,  but  has  not  been  accurately 
calculated.  It  is  only  to  be  distinguished  from  the  overlying  sali- 
ferous marls  by  email  differences  of  mineral  character."  (Ansted.) 

Viewed  on  the  great  scale,  the  New  Red-Sandstone  system  of  rocks 
is  one  of  the  most  varied  and  interesting  we  are  acquainted  with. 
There  are  peculiarities  in  its  limestones,  sandstones,  and  clays,  as  well 
as  iu  its  gypseous  and  salt  deposits ;  the  occurrence  and  nature  of 
its  organic  contents,  and  the  relation  which  it  bears  altogether  to 
earlier  and  later  classes  of  rocks,  are  worthy  of  careful  study. 

Sulphate  of  lime  is  found  perhaps  as  frequently  and  under  almost 
as  many  curious  circumstances  in  the  stratified  rock9,  as  carbonate 
of  lime,  in  mealy  aggregations,  acicular  prisms,  broadly  foliated 
crystals  (selenite),  fibrous  masses  aud  beds,  and  marmoroid  or  alabas- 
trine rocks.  It  lies  in  strata  of  almost  every  age,  and  is  not  absent 
from  diluvial,  alluvial,  and  recent  deposits.  The  mode  of  its  occur- 
rence is  in  a  considerable  degree  characteristic  of  each  particular 
mineral  type.  While  long  prismatic  crystals  appear  in  cavities  of 
shells  and  in  recent  excavations  (as  in  the  gallery  of  Felling  Colliery, 
Newcastle),  the  solitary  broad  flaky  crystals  of  selenite  abound  in 
blue-clays  of  the  tertiary  and  secondary  series  (which  receive  their 
colour  from  protoxide  of  iron),  and  the  fibrous  gypsum  marks,  spots, 
and  irregular  lines  in  the  red-clays  (coloured  by  peroxide)  of  the  Sali- 
ferous system,  the  fibres  being  (in  agreement  with  a  general  law  of 
structures)  arranged  so  as  to  lie  at  right  angles  to  the  broader  surfaces 
which  bound  the  mass.  The  marmoroid  texture  is  most  commonly 
found  in  real  however  irregular  beds,  as  at  Montmartre,  and  in  some 
points  near  Fairburn  in  Yorkshire,  on  the  line  of  the  York  and  North- 
Midland  railway.  At  these  places  fibrous,  marmoroid,  and  flaky  sul- 
phate of  lime  may  be  obtained  in  association. 

From  what  is  known  to  take  place  at  the  present  day,  and  from 
appearances  in  the  distribution  of  the  gypsum  and  selenite  in  masses 
of  clay  and  cavities  of  shells,  &c,  it  appears  that  in  a  great  propor- 
tion of  cases  these  crystallised  masses  owe  their  origin  to  the  processes 
of  segregation  since  the  deposition  of  the  earthy  masses  in  which  they 
appear.  In  no  other  way  is  it  at  all  conceivable  or  even  possible  that 
the  irregular  masses  of  gypsum  which  appear  in  red-marl  at  Axmouth, 
Aust  Passage,  and  the  Trent's  mouth  could  be  formed.  The  marls  in 
which  they  here  lie  were  deposited  as  fine  mud,  and  if  we  suppose 
merely  a  slow  extrication  of  the  liquid,  so  that  its  contained  salts 
might  remain,  the  arrangement  of  these  salts  in  such  irregular  masse3 
during  crystallisation  presents  no  particular  difficulty. 

Salt  shows  itself  in  the  Cheshire  mines  as  either  granular,  broadly 
laminated,  or  fibrous;  in  great  beds  or  minutely  mixed  with  marls, 
nearly  as  gypsum  is,  and  probably  in  regard  to  its  origin,  similar 
suppositions  will  apply,  the  solid  beds  (of  limited  extent  however  and 
irregular  area)  being  due  to  a  great  evaporation  of  liquid  over  the 
previously-deposited  marls.  That  such  water,  in  the  case  of  rock-salt 
generally,  was  derived  from  the  sea,  is  almost  certain,  from  the  occur- 
rence of  iodine  and  bromine  in  the  brine-springs  connected  with  them. 
(Daubeny's  Memoir  in  '  Phil.  Trans.')  But  it  does  not  follow  that  the 
area  in  which  the  salt  was  found  was,  at  the  time  of  its  formation,  or 
for  some  time  previously  or  subsequently,  connected  with  the  sea. 
Lagoons  may  have  been  the  theatre  of  the  evaporation  supposed,  aud 
earthy  sediments,  such  as  occur  in  Cheshire  and  Poland,  may  have 
bten  drifted  in  by  fresh-waters  or  the  sea,  according  to  circumstances, 
and  it  is  not  difficult  to  imagine  a  repetition  of  the  processes,  such 
as  might  produce  the  two  great  beds  of  rock-salt  in  Cheshire.  It  is 
not  known  that  organic  remains  of  any  kind  accompany  the  salt  of 
Cheshire,  but  this  is  almost  true  of  the  whole  range  of  the  red-marls, 
in  which  these  deposits  lie. 

We  find,  then,  associated  together,  abundance  of  red-oxide  of  iron, 


RED  SNOW. 


salt,  and  gypsum,  but  few  or  no  organic  roinains.  The  provalcnco  of 
red-oxide  of  iron  in  any  of  the  strata  is  accompanied  by  a  paucity  or 
total  absence  of  organic  remains.  In  the  new  red-sandstone  those 
red  Htrata  extend  through  several  hundred  feet  of  thickness,  and  it  is 
found  in  general  terms,  that  the  types  of  organic  life  above  and  below 
are  widely  different.  Similarly  the  thick  series  of  old  red-sandstone 
contains  few  organio  fossils,  and  separates  two  distinct  groups  of  these 
productions.  Some  great  physical  changes  thon  must  be  supposed  to 
havo  occurred  previous  to  and  during  the  salil'erous  period,  and  to  havo 
influenced  both  chemical  and  vital  phenomena. 

M.  Adolphe  Brongniart  (' Prodrome  d'une  Histoire  des  Vogetaux 
Fossiles,'  1829),  viewing  the  series  of  fossil  plants,  gives  four  great 
periods  of  ancient  vegetation  : — The  first  extending  from  the  earliest 
strata  to  the  new  red-sandstone  strata ;  the  second  including  these 
strata;  the  third  including  the  oolites  and  chalk;  the  foiu-th  the 
tertiary  strata.  Of  theso  the  flora  of  the  second  period  (chiefly  ter- 
restrial) is  very  limited,  and  may  bo  looked  upon  as  a  transition  group 
of  plants  connecting  the  earlier  and  later  periods.  Similarly  the  scries 
of  marine  Jnvertebrata  which  lie  in  the  now  red-sandstone  have 
characters  intermediate  between  the  early  (palocozoic)  and  later  races 
of  pre-adamitic  life. 

Although  the  fossils  of  this  rock  are  but  few,  they  are  highly 
interesting.  It  is  amongst  these  rocks  that  we  find  the  first  traces  of 
an  air-br.'athing  animal.  This  creature,  which  was  at  first  called 
Cheirotherium,  is  now  known  by  the  name  of  Labyrinthodon.  It  be- 
longs to  the  amphibious  tribe  of  Reptiles.  [AMPHIBIA.]  Footmarks 
of  an  extinct  reptile  have  also  been  found  in  the  red-sandstono  of 
America,  and  described  by  Dr.  Lea. 

The  equivalents  of  the  British  beds  of  new  red-sandstone  on  the 
continent  of  Europe  are—  the  Keuper  Marls,  or  Marnes  irisdes,  the 
Muschelkalk,  and  the  Bunter  Saudsteiu,  or  Ores  Bigarrc,  of  Germany 
and  France. 

RED  SNOW.    [Snow,  Red.] 

REDPOLE  [Linota.] 

REDSTART.  [Stlviad.r'j 

RED-WING.  [Meruud<e.J 

REED.  [Piiraomites.] 

REED,  SEA.  [Psamma.] 

REED-BUNTING.  [Emberizidj5.] 

REED-BUR.  [Sparuaniuh.] 

REED-MACE.  [Typhace/E.J 

RE  ED- WARBLER.  [Salicaria.J 

REED-WREN.  [Salicaria.J 

REGENIA.  [Monitorid^e.] 

REGULUS.  [Cockatrice.] 

REGULUS,  a  genus  of  Birds  belonging  to  the  family  Si/hiadce. 
The  genus  is  thus  defined  by  Mr.  Yarrell : — Beak  slender,  straight, 
the  edges  dilated  at  the  base,  compressed  towards  the  point;  nostrils 
basal,  lateral,  oval,  partly  covered  by  small  feathers  directed  forwards. 
AViugs  of  moderate  length;  the  first  quill-feather  very  short;  the 
second  shorter  than  the  third  ;  the  fourth  or  fifth  the  longest  in  the 
wing.  Legs  rather  sleuder;  feet  with  three  toes  before,  one  behind  ; 
the  outer  toe  joined  at  its  base  to  the  middle  toe  ;  claws  curved  and 
sharp.  There  are  three  British  species  of  this  genus. 

Jt.  cristatus,  the  Golden-Crested  Kegulus,  Golden-Crested  Warbler,  or 
Kinglet. 

R.  if/nicapillus,  the  Fire-Crested  Begulus,  Fire-Crested  Wren. 

R.  modestus,  the  Dalmatian  Regulns.    This  is  a  very  rare  species. 

There  are  three  other  species  natives  of  North  America. 

(Yarrell,  British  Birds.) 

REM  BOC.  [Cervid.e.] 

REIN-DEER.  [Cervidje.] 

REIN-DEER  MOSS.  [Cladonia.] 

REMAINS,  ORGANIC.    [Organic  Remains.] 

REMBUS.  [Licinus.] 

REM1PES.  [Hippides] 

REMOPLEU  RIDES,  a  singular  fossil  genus  of  Trilobites  found  in 
the  Silurian  Strata  of  Tyrone  by  Portlock,  who  describes  it  in  his 
'Geological  Report'  on  Tyrone. 

REMORA.  [Echeneis.] 

REPRODUCTION  IN  PLANTS  AND  ANIMALS.  The  term 
Reproduction  has  been  employed  to  denote  those  processes  in  organic 
beings  by  which  the  individual  being  is  produced,  developed,  and 
maintained.  It  has  thus  been  employed  to  express  processes  which 
are  functionally  distinct,  and  have  very  different  ends  in  the  economy 
of  creation.  The  constant  reproduction  of  the  same  tissues  in  the 
same  part,  is  the  means  by  which  the  form  of  the  individual  being  is 
maintained  during  its  life,  and  is  the  result  of  the  ordinary  processes 
of  nutrition.  This  function  is  carried  ou  throughout  the  whole 
animal  and  vegetable  kingdom,  until  the  death  of  a  part  or  the  whole 
of  the  being  occurs.  The  power  however  of  reproducing  the  same 
tissues,  varies  in  different  beings,  and  we  find  that  although  it  is 
possessed  even  to  the  restoration  of  a  lost  limb  amongst  the  lower 
animals,  no  such  power  is  possessed  by  the  highest. 

The  term  Reproduction  has  also  been  applied  to  the  origination  of 
the  germ  from  which  individual  plants  and  animals  grow.  The  process 
employed  in  the  initiation  of  life,  seems  to  be  essentially  distinct  from 
those  engaged  in  carrying  it  on  :  hence  the  propriety  of  distinguishing 


in  terms  between  that  production  of  colls  by  which  the  tUV)  of  Mm 
individual  is  maintained,  and  the  arrangements  by  which  its  existence 
as  an  individual  is  ensured.  It  has  been  proposed  to  restrict  tb« 
term  Generation  to  the  latter  process. 

Although  formerly  great  difficulties  existed  in  distinguishing  between 
these  two  processes  from  the  want  of  suiliciont  observations,  recent 
researches  seem  to  havo  supplied  all  that  is  necessary.  In  the 
ordiu.iry  reproduction  of  the  tissii'-s  of  plants  and  animals  each  cell 
has  the  power  of  producing  other  cells,  or  a  large  number  of  the  same 
kind  of  cells  are  developed  simultaneously,  but  in  generation  it  is 
necessary  that  two  colls  should  take  part.  At  one  time  it  was  cupponed 
that  this  process  did  not  take  place  in  the  generation  of  tho  lower 
animals  and  plants,  but  recent  investigations  have  shown  that  the 
union  of  two  cells  is  necessary  to  so  largo  a  numbm  of  the  forms  of 
lower  plants  and  animals,  that  it  is  a  fair  inference  that  this  is  a 
universal  necessity  in  the  generation  of  organic  beings.  The  two 
cells  thus  engaged  have  been  called  the  germ-cell  and  the  sperm-celL 
The  germ-cell  is  that  in  which  the  process  of  growth  of  the  new 
being  commences,  whilst  the  sperm-cell  is  that  when  communicatee 
the  growing  tendency  to  the  other.  These  cells  are  of  different  sixes 
and  forms  in  the  animal  and  vegetable  kingdoms,  and  are  placed  in 
very  various  positions  in  relation  to  other  organs,  and  the  means  by 
which  they  are  brought  together  are  very  various,  but  in  all  cases  they 
perform  the  same  fundamental  function. 

The  discovery  of  tho  necessity  of  the  union  of  these  two  cells,  for 
the  production  of  a  new  being,  has  gone  far  to  settlo  the  question  of 
"equivocal"  or  " spontaneous  generation."  Ever  since  the  extended 
use  of  the  microscope  in  the  investigation  of  the  structure  of  tho 
organic  beings,  it  has  become  more  and  more  apparent  that  there  was 
no  basis  for  the  supposition  that  organic  beings  came  into  existence 
independent  of  a  preceding  organism.  The  only  case*  in  which  it  is 
now  pretended  that  such  an  origiu  of  organic  life  could  take  place, 
are  those  in  which  the  minuter  form3  of  animal  and  vegetable  life 
occur  in  infusions  exposed  to  the  atmosphere.  But  this  occurrence 
admits  of  easy  explanation,  when  it  is  remembered  how  rxc  -edingly 
minute  many  of  these  organisms  are,  and  that  they  are  frequently 
produced  from  ova  much  smaller  than  themselves.  Such  organisms 
are  easily  taken  up  into  the  atmosphere,  aud  can  be  thus  conveyed 
from  one  spot  to  another.  That  such  Is  the  fact  is  proved  by  the 
experiment  of  passing  atmospheric  air  through  red  hot  tubes  or  strong 
sulphuric  acid,  when  it  is  found  that  water  exposed  to  such  air  never 
affords  any  indications  of  the  existence  of  organic  lwings,  whilst  the 
same  water  exposed  to  ordinary  atmospheric  air  will,  in  a  few  hours, 
teem  with  living  beings. 

Although  the  subject  of  the  generation  of  animals  and  plants  has 
been  regarded  as  a  subject  of  much  mystery,  the  facts  it  presents  are 
now  as  well  understood  as  any  other  branch  of  physiological  inquiry. 
The  greatest  mystery  is  the  mystery  of  all  nature,  and  that  is  the 
reason  of  tho  assumption  of  a  particular  form  by  what  appears  to  be 
the  same  combination  of  elements.  No  difference  can  be  discerned 
in  the  cells  of  the  flowers  of  the  oak  and  the  apple,  but  the  one 
always  produce  oak-trees,  whilst  the  others  always  produce  apple- 
trees.  It  is  the  same  with  the  cells  of  animals,  without  the  slightest 
appreciable  external  difference ;  the  one  set  of  cells  will  develop  the 
form  of  one  species  of  auimal,  and  another  set,  another  species.  This 
fact  has  led  some  inquirers  to  the  assumption  of  the  existence  of  a 
'  vital  principle,'  of  a  distinct  and  independent  essence  giving  to  each 
species  its  definite  form  and  character.  There  is  no  objection  to  such 
an  hypothesis,  provided  it  is  not  made  use  of  to  expbin  phenomena 
which  are  clearly  under  the  influence  of  chemical  and  physical  forces. 
As  so  much  misunderstanding  prevails  with  regard  to  the  word 
1  vital  principle,'  it  is  better  perhaps  to  discard  it,  and  to  speak  of 
the  limitation  of  form  to  which  each  species  is  subject,  as  under  the 
control  of  a  '  formative  force.'  This  formative  force  being  the 
ultimate  fact  in  the  history  of  each  individual  plant  and  animal,  aud 
regulating  the  chemical  and  physical  processes,  the  result  of  which  is 
usually  called  life,  it  has  been  proposed  to  call  this  a  germ-force,  or 
a  germinal  capacity ;  but  as  it  is  very  clear  that  it  is  the  same  force 
that  is  in  action  to  produce  the  whole  life  or  growth  of  the  plant  or 
animal,  there  is  no  necessity  for  distinguishing  its  first  effects,  as 
observed  in  the  act  of  generation. 

In  studying  then  the  phenomena  of  generation,  there  are  three  con- 
ditions which  have  to  be  regarded. 

Firstly,  the  Formative  Force,  which  is  peculiar  in  every  species,  and 
identical  in  all  the  generative  cells  produced  in  that  species. 

Secondly,  the  Physical  Conditions  in  which  the  generative  cells  are 
placed.  These  are  more  especially  heat  aud  light,  and  the  condition 
of  the  cell-membrane  through  which  absorption  takes  place. 

Thirdly,  the  Elements  which  are  supplied  for  the  nourishment  of 
the  new  being,  and  which  by  their  Chemical  Properties  are  capable  of 
exercising  an  influence  on  the  form  and  development  of  the  plant  or 
animal. 

Each  of  these  circumstances  is  found  exercising  varyiug  degrees  of 
iuflueuce  in  plants  and  animals.  Thus,  amongst  the  lower  forms  of 
both  the  animal  and  vegetable  kingdom,  the  formative  force  appears 
to  exercise  less  influence  than  among  the  higher.  This  is  seen  in  the 
very  varied  forms  which  the  same  species  of  plant  and  animal  assume 
under  different  circumstances.    In  fact,  till  very  recently,  many  of  the 
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forms  of  Fungi,  Algm,  and  Infusorial  Animalcules,  which  had  received 
different  generic  names,  are  now  found  to  belong  to  the  same  species. 
These  variations  are  found  to  be  chiefly  produced  by  the  influence  of 
the  third  set  of  circumstances.  The  highest  animals  a  id  plants  are 
however  liable  to  great  modifications  of  the  activity  of  the  formative 
force  by  the  operation  of  both  physical  and  chemical  circumstances. 
Many  insects  are  not  hatched  till  a  certain  amount  of  external  tem- 
perature takes  place.  Plants  will  not  produce  their  leaves  without  the 
influence  of  light.  Tadpoles  are  not  developed  iuto  frogs  and  toads 
when  deprived  of  light  and  heat.  The  ordinary  bee  is  couverted  into 
a  queen-bee  by  the  speciality  of  its  food.  The  Brassica  oleracea  of 
the  sea-shore  is  converted  iuto  red  and  white  cabbagges,  cauliflowers, 
and  broccoli  by  garden  culture.  All  cultivated  plants  exhibit  more 
or  less  modification  of  their  growth  under  the  influence  of  physical 
and  chemical  circumstances.  The  dog,  the  pig,  the  horse,  the  sheep, 
and  man  himself  present  varieties  which  are  manifestly  dependent  on 
external  circumstances,  and  not  on  any  change  in  the  character  of  the 
formative  or  species-making  force. 

That  there  is  no  change  in  the  character  of  this  force  is  seen  iu  the 
tendency  which  all  the  forms  of  a  particular  species  have  to  recur  to 
a  definite  type,  or  to  cease  to  exist.  This  is  seen  especially  in  the 
case  of  cultivated  plants  and  domesticated  animals,  which  are  subject 
to  the  greatest  varieties  of  form,  but  which  nevertheless  retain 
through  all,  the  evidence  of  a  specific  formative  force.  Thus,  closely 
allied  as  are  the  species  of  apple  and  pear  (the  Pyrus  malus  and  Pyrus 
vulgaris  of  botanists),  and  subject  as  they  are  to  so  great  variations 
that  above  a  thousand  forms  of  apple  have  been  produced  in  Great 
Britain  alone,  there  is  not  the  slightest  tendency  in  any  of  these  cases 
towards  confusing  the  specific  character  of  the  apple-tree  and  the 
pear-tree.  So  with  our  domesticated  animals.  The  horse  and  ass 
will  even  breed  together,  but  the  hybrid  is  not  prolific,  and  there  is 
no  tendency  on  the  part  of  the  one  species  to  degrade  or  develop  into 
the  other.  All  the  facts  that  are  known  with  regard  to  the  nature  of 
the  formative  force  lead  to  the  conclusion  that  it  is  specific  and 
not  general,  and  that  it  is  regulated  by  the  same  laws  throughout 
all  time. 

Iu  what  is  called  the  alternation  of  generations  (Generations, 
Alternation  op],  it  might  be  supposed  that  an  exception  occurred 
to  the  ordinary  process  of  generation.  It  will  be  seen  however  that 
in  all  the  cases  in  which  this  phenomenon  occurs,  that  it  results  from 
modifications  of  the  ordinary  processes  of  reproduction,  and  the 
unusual  disposition  of  the  sperm-cells  and  germ-cells. 

Having  made  these  general  remarks,  we  shall  now  proceed  to  speak 
more  particularly  of  the  process  of  generation  as  it  occurs  iu  plants 
and  animals,  restricting  this  term  to  the  phenomena  which  take  place 
as  the  result  of  the  union  of  two  cells.  That  reproduction  in  plants 
which  occurs  as  the  result  of  the  growth  of  the  same  tissues  from 
single  cells,  when  it  results  in  the  production  of  a  bud,  is  termed 
Gemmation  or  Sprouting.  This  kind  of  reproduction  also  takes  place 
iu  the  animal  kingdom,  and  amongst  many  of  the  lower  animals  the 
power  of  reproducing  new  individuals  *  by  a  process  of  budding  is 
seen.  To  this  process  of  forming  new  beings  as  it  were,  from  single 
cells,  Professor  Braun  of  Berlin  has  applied  the  term  '  Verjungung,' 
which  has  been  translated  by  Mr.  Henfrey  '  rejuvenescence.' 

Amongst  plants  the  lowest  position  must  be  assigned  to  the  families 
Diatomacem  and  Desmidiece,  and  it  is  amongst  these  that  the  most  clear 
evidence  has  been  obtained  of  the  union  of  cells  in  order  to  the  pro- 
duction of  the  zoospores  from  which  the  new  beings  are  developed. 
[Desmidiece  ;  Diatomace.e.]  The  union  of  two  cells  is  also  seen  in  a 
large  number  of  Confervacece,  especially  in  the  groups  to  which  the 
Zygnamata  belong.  [ZtoNjEMa.] 

Although  amongst  the  Algm  the  production  of  spores  can  be  traced 
in  so  large  a  number  of  cases  to  the  union  of  two  cells,  their  multipli- 
cation more  ordinarily  takes  place  by  means  of  zoospores  or  zoosporoid 
bodies,  which  are  perfectly  homologous  with  the  buds  or  sprouts  of 
the  higher  forms  of  plants. 

In  the  Fungi  we  meet  with  a  variety  of  reproductive  organs.  As 
these  have  been  investigated  very  recently,  we  give  the  following 
extract  from  Dr.  Sanderson's  account  of  the  vegetable  ovum  in  the 
'  Cyclopaedia  of  Anatomy  and  Physiology  :' — ■ 

The  simplest  form  of  reproductive  organs  in  the  Fungi  are  those  in 
which  the  spores  occur  on  a  basis  or  basidium.  Thi3  form  of  organ 
is  best  seen  in  Geaster.  The  next  form  of  reproductive  organs  in  the 
Fungi  is  in  the  form  of  a  vesicle  or  bag,  which  is  called  a  theca,  or 
ascus.  "  Of  these,  the  first  which  we  shall  mention  belong  to  a  group 
of  subterranean  plants,  of  which  the  Truffle  is  the  best  known  example. 
The  receptacle  of  the  Truffle  consists  of  a  fleshy  mass,  throughout 
which  numerous  sinuous  cavities  are  interspersed.  Each  cavity  is 
partly  lined,  partly  filled  with  the  thecae  and  the  cells  upon  which  they 
are  supported.  This  receptacle,  like  that  of  all  other  Fungi  with 
which  we  are  acquainted,  originates  from  a  pre-existing  mycelium.  In 
its  unripe  condition  it  displays  on  section  a  number  of  sinuous  empty 

*  The  right  use  of  the  term  'individual'  in  Natural  History  is  a  difficulty. 
If  the  term  is  restricted  only  to  the  direct  produce  of  the  germ-cell  and  sperm- 
cell,  then  all  trees  propagated  hy  slips  belong  to  the  same  individual.  In  order 
to  confine  the  term  individual  to  such  cases,  it  has  been  proponed  among  animals 
to  give  the  term  zooid  or  zoonites  to  the  independent  structures  which  result 
from  sprouting,  gemmation,  or  fission. 


cavities,  which  either  communicate  with  each  other,  or  open  at  one  or 
more  points  of  the  external  surface.  As  the  Truffle  advances  towards 
maturity  the  cavities  are  obliterated  by  the  formation  of  a  whitish 
tissue,  so  that  on  section,  we  observe  the  whole  to  consist  of  two  sub- 
stances— the  one  translucent,  of  firm  consistence,  and  of  a  dark-brown 
colour ;  the  other  white  and  opaque.  The  former,  which  corresponds 
to  the  partitions  which,  in  the  young  state  of  the  Truffle,  separated 
the  cavities,  is  continuous  with  the  external  tissue  which  composes 
the  envelope  or  peridium,  and  constitutes  the  vena  interna  of  Vitta- 
dini.  The  laminae  which  it  forms  consist  of  filaments  running,  for 
the  most  part,  parallel  to  each  other.  The  white  substance  which 
occupies  the  original  cavities  of  the  tuber  is  formed  of  closed  tubes, 
which  are  given  off  in  great  numbers  from  the  surfaces  of  the  lamina). 
These  tubes,  which  are  the  terminations  of  the  filaments  of  which  the 
laminoe  are  composed,  are  of  two  kinds.  Some  are  of  equal  diameter 
throughout,  and  divided  at  intervals  by  septa;  others  much  shorter 
are  dilated  at  their  extremities,  and  contain  spores  (thecae).  Each 
theca  is  an  obovate  vesicle,  and  contains  two,  three,  or  more  spores, 
never  more  than  eight.  Each  spore  is  invested  with  a  beautifully 
reticulate  or  sometimes  warty  epispore,  within  which  may  be  dis- 
tinguished a  smouth  inner  membrane,  immediately  inclosing  the 
oleaginous  contents. 

"  The  ascophorous  Fungi  are  represented  in  their  simplest  form  by 
the  Uredinece,  a  family  which  has  been  studied  by  numerous  observers 
on  account  of  the  destructive  properties  of  the  plants  belonging  to  it. 
The  mass  which  is  formed  by  the  growth  of  the  reproductive  organs 
of  Uredo  under  the  epidermis  of  the  leaves  of  the  plants  upon  which 
it  grows  parasitically,  may  be  aptly  compared  to  a  pustule,  a  grum- 
ous-looking  substance,  occupying,  as  it  were,  the  place  of  the  pus.  On 
more  miuute  examination  of  the  cavity,  we  find  that  it  is  bounded  by 
a  kind  of  irregular  wall,  or  lining  of  pyriform  cells,  the  smaller  ends  of 
which  rest  upon  a  reticular  cushion  of  mycelium.  These  are  probably 
the  enlarged  extremities  of  the  mycelium  filaments,  with  which  many 
of  them  can  be  distinctly  traced  to  be  connected.  Towards  the  ba->e 
of  the  cavity  other  cells  are  developed,  resembling  those  first  men- 
tioned in  their  general  form,  as  well  as  in  their  relation  to  the  myce- 
lium. In  these  however  the  membrane  is  produced  inferiorly,  so  as 
to  form  a  tabular  pedicle ;  while  in  the  club-shaped  upper  extremity 
it  is  lined  by  a  considerable  deposit  of  granular  protoplasma,  so  that 
here  the  central  cavity  is  very  much  smaller  than  that  of  the  external 
membrane.  It  is  in  this  cavity  that  the  spore  is  formed,  at  first  not 
exceeding  it  in  size,  but  afterwards  increasing  at  the  expense  of  the 
protoplasma,  so  as  almost  to  fill  the  theca.  In  other  genera,  as  in 
Phragmidium,  there  are  pedicled  cells  o'  a  similar  form,  and  originat- 
ing in  a  similar  manner,  which  however,  instead  of  one  spore,  develop 
a  number  iu  their  interior ;  these  spores  are  arranged  in  linear  series, 
and  are  formed  in  the  same  manner.  The  protoplasma  however  never 
disappears  completely,  but  remains  as  a  more  or  less  consistent  mem- 
brane, glueing  the  ripe  spore  to  the  spore-case  which  encloses  it. 
Some  of  the  Uredinece  possess  a  cyst  which  reminds  us  of  the  peri- 
thecium  of  the  Sphwriacem,  to  which  they  are  evidently  closely  related. 
The  cyst  is  formed  (CEcidium)  of  a  single  layer  of  roundish  cells. 

"  From  the  Uredinece  we  pass  by  a  natural  transition  to  the  Disco- 
mycetes  and  Pyrenomycetes.  These  plants  have  been  investigated  with 
much  success  by  Messrs.  Tulasne,  who  have  shown  that  they  possess 
the  closest  relationship  not  only  to  the  Lichen*,  but  to  the  most  simple 
thread  Fungi.  The  very  remarkable  facts  which  these  observers  have 
discovered,  render  the  study  of  these  plants  more  satisfactory  and 
instructive,  than  that  of  any  other  family  of  the  class.  The  Pyreno- 
mycetes are  represented  by  Sphccria,  the  receptacle  of  which  consists, 
as  is  well  known,  of  a  spherical  cyst,  which  is  open  above.  It3  wall 
is  frequently  prolonged  upwards  into  a  tubular  beak,  which  projects 
beyond  the  surface  of  the  bark  or  wood  in  which  the  whole  plant  is 
imbedded.  The  membrane  of  the  cyst  (perithecium)  is  usually  com- 
posed of  polygonal  tabular  cells ;  it  is  lined  by  an  inner  layer,  formed 
of  the  commencements  of  the  paraphyses  and  thecae,  and  of  the 
filaments  with  which  they  are  connected.  The  theca?  are  obovate 
cells,  the  membrane  of  which  is  of  extreme  delicacy.  When  fully 
formed,  they  contain  from  three  to  eight  oval  spores,  the  epispores  of 
which  are  in  the  early  condition  delicate  and  pellucid,  but  by  degrees 
become  brown  and  opaque.  The  contents  of  the  spores,  as  is 
observed  throughout  the  higher  Fungi,  consist  of  a  fluid  loaded  with 
oily  granules.  The  thecae  are  arranged  with  their  long  axes  perpen- 
dicular to  the  inner  surface  of  the  perithecium  from  which  they 
spring,  and  are  intermixed  with  a  greater  or  less  number  of  slender 
cylindrical  paraphyses.  The  whole  perithecium  is  usually  enveloped 
in  the  filamentous  stroma  or  mycelium,  from  which  it  takes  its  origin. 
The  Discomycetes  are  represented  by  the  Pezizce ;  between  these  and 
the  Sphcerim  there  are  differences  of  external  form,  which,  though 
they  strike  the  superficial  observer  as  important,  are  in  reality  trivial. 
While  the  receptacle  of  the  Sphmria  is  a  cyst  with  an  apical  aperture, 
that  of  the  Peziza  is  a  cup-shaped  disc,  the  concave  surface  of  which 
looks  upwards.  This  surface  is  lined  with  an  ascophorous  membrane, 
which  resembles  in  every  respect  that  of  a  Sphmria. 

"  Along  with  the  Pezizce  and  Sphmria,  and  those  allied  genera  which 
resemble  them  in  producing  their  spores  inclosed  in  theca),  there  are 
other  forms  also  included  in  the  Pyrenomycetes  and  Discomycetes, 
which,  while  they  resemble  tho^e  last  named  in  the  geuerrl  outline 
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and  structure  of  their  receptacles,  differ  from  them  completely  la 
tho  mode  of  origin  of  the  spores.  The  simultaneous  occurrence  of 
fome  of  these  forms,  along  with  their  ascophorous  analogues,  or,  in 
other  instances,  the  successive  development  of  both  kinds  of  recepta- 
cles in  the  same  position,  had  been  frequently  observed,  and  bad 
given  rise  in  tho  minds  of  somo  mycologists  to  tho  suspicion  of  tho 
existence  of  a  relation  more  close  than  was  generally  admitted.  This 
suspicion  did  not,  however,  take  a  sufficiently  distinct  form  to  h  ad 
to  observation,  until  tho  MM.  Tulasuo,  in  a  series  of  researches 
scarcely  completed,  showed  that  the  genera  in  quostiou,  hitherto  con- 
sidered as  distinct,  were  iu  fact  identical,  and  that  receptacles  con- 
taining thecw  and  paraphyscs,  are  produced  on  the  same  stroma,  or, 
in  other  words,  on  tho  same  individual  plant,  aa  those  which  contain 
acrogeuous  spores. 

"The  earliest  researches  of  MM.  Tulasuo  were  directed  to  the 
Pyrenorayeetes,  In  some  Bpecies  of  Sphreria,  tboy  found  not  only 
that  the  same  stroma  produces  receptacles  with  acrogeuous  spores, 
which  are  followed  by  others  bearing  the' oe,  but  that,  under  certain 
circumstances,  it  may  give  rise  to  spore-bearing  organs  of  a  much 
simpler  character;  namely,  branching  filamentous  pedicles,  bearing 
at  their  terminations  single  spores,  and  rising  directly  from  the 
mycelium  filaments,  with  which  they  are  continuous.  In  this  con- 
dition the  plant  cannot  be  distinguished  from  a  thread  fungus,  and 
has  been  hitherto  described  as  such. 

"The  later  observations  of  MM.  Tulasne,  which  are  much  more  in 
detail,  refer  almost  entirely  to  Discomyoetes.  In  a  species  of  Rhytisma, 
a  geuus  of  Discomycetcs,  which  inhabits  the  epidermis  of  the  leaves  of 
plauts,  the  stroma  at  first  presents  the  appearance  of  a  black  spot  of 
various  extent  ou  the  surface  of  the  leaf.  Iu  the  substance  of  this 
stroma  the  first  receptacles  are  formed ;  they  are  cushion-shaped 
capsules,  furnished  with  apical  apertures,  like  tho.se  of  Splueria,  and 
are  entirely  occupied  by  a  pulpy  nucleus,  which  consists  of  slender 
branched  filaments,  often  so  long  as  to  project  considerably  beyond 
the  aperture.  These  filaments  bear  at  their  extremities  innumerable 
minute  linear  sporules,  which  are  enveloped  in  an  abundant  mucilage, 
and  are  expelled  from  the  ripe  capsules  iu  the  form  of  a  long  cirrhus. 
After  tho  capsules,  which  are  developed  during  the  early  summer 
mouths,  Lave  discharged  their  contents,  they  are  succeeded  by  the 
lirelliform  discs  of  the  perfect  Rhytisma.  These  do  not  arrive  at 
maturity  until  the  following  spring,  and  bear  upou  their  upper  surface 
thecse  and  parapbyses,  like  those  of  a  Peziza.  In  other  genera  MM. 
Tulasne  found  that  the  ascophorous  receptacles  are  preceded  by 
capsules,  which  produce,  instead  of  the  linear  sporule3  above  men- 
tioned, cylindrical  spores  of  a  mucb  larger  size,  each  of  which  is 
supported  at  the  extremity  of  a  pedicle  of  its  own. 

"  Thus  in  the  plants  under  consideration  we  find  that,  without 
counting  the  sporules  which  are  produced  by  filaments  rising  directly 
from  the  stroma,  there  are  no  less  than  three  varieties  of  spore-like 
structures,  which  cau  be  easily  distinguished  from  each  other.  All  of 
these  may  be  produced  upon  the  same  individual,  aud  one  is  recorded 
in  which  a  capsule  of  a  Peziza  was  found,  which  bore,  among  the 
normal  theca?,  paraphyses  with  innumerable  slender  linear  sporules 
at  their  extremities.  As  has  been  already  hinted,  the  capsules  which 
contain  acrogeuous  spores,  have  been  hitherto  considered  as  belonging 
to  genera  distinct  from  those  represented  by  the  ascophorous  recepta- 
cles with  which  they  were  found  associated.  The  genus  Cytispora  is 
characterised  by  a  structure  whicb  corresponds  completely  with  that 
of  the  capsules  described  above  in  Rhytisma ;  and  other  genera,  as, 
for  example,  Sporocadus,  have  a  similar  relation  to  the  capsules, 
containing  the  larger  variety  of  pedunculated  cylindrical  spores." 

We  kuow  less  of  the  reproductive  organs  of  the  Lichens  ;  they 
however  closely  resemble  those  of  the  Fungi,  The  following  is  a 
summary  of  the  reproductive  organs  found  in  these  two  orders  : — 
1,  Sporules  which  are  formed  by  the  constriction  and  separation  of 
the  extremity  of  a  simple  cylindrical  filament.  2,  Spermatia,  with 
their  supporting  pedicels.  3,  Stylopores,  with  their  styles.  4,  Theca3, 
or  asci.  5,  Basidia,  witb  their  basidia-spores.  Although  the  evidence 
is  as  yet  imperfect,  there  is  still  good  reason  for  supposing  that  the 
asci  and  spermatia  are  truly  sperm-cells  aud  germ-cells,  whilst  the 
other  organs  represent  the  germs  or  buds. 

An  account  of  the  reproductive  organs  of  the  higher  Cryptogamia 
will  be  found  under  the  articles  Filices  and  Musci.  That  the  organs 
there  described  may  be  regarded  as  containing  the  two  elementary 
cells,  which  we  have  called  germ-cells  and  sperm-cells,  is  now  matter 
of  little  speculation.  Mr.  Henfrey  in  a  report  made  to  the  British 
Association  in  1851,  says,  in  regard  to  the  question  of  sexes, — "We 
have  several  kinds  of  evidence  : — 

"1.  The  inferences  to  be  deduced  from  the  universality  of  the 
existence  of  two  kinds  of  organs  in  connection  with  the  reproductive 
process.  We  have  seen  that  these  exist  in  all  the  families  at  some 
period  or  other  of  the  life  of  the  representative  of  the  species.  In 
the  Mosses  and  the  Hepatites  they  occur  iu  the  fully  developed  plant. 
In  the  Ferns  aud  Equisetacece  they  occur  upou  cellular  structures  of 
frondose  character  developed  from  all  the  spores,  which  frondose 
bodies  or  pro-enibryos  have  an  existence  of  some  permanence,  espe- 
cially iu  the  EquiiCtacex.  Iu  the  Lycopodiaccce,  the  Isoetacecc,  aud 
Rhizocarpece,  the  pistillidia  occur  upon  very  transitory  cellular 
structures  produced  from  oue  kind  of  spore,  the  larger,  while  the 
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smaller  spores  at  once  develop  in  their  interior  cellules  containing 
moving  spiral  filament!  such  aa  occur  iu  the  autheridia  of  the  other 
families. 

"2.  Tho  inferences  to  bo  deduced  from  the  observations  on  tho 
development  of  thoso  plant*  in  which  tho  two  kinds  of  organs,  occur- 
ring in  distinct  places,  cau  bo  t-cparatcd.  Strong  evidence  has  been 
brought  forward  that  the  dioecious  Mosses,  as  they  are  called,  do  not 
produce  sporangia  when  the  pUtillidia  are  kept  apart  from  the  auther- 
idia by  natural  accident.  Tho  majority  of  observers  state  that  the 
largo  spores  of  tho  Rhizocarpm  do  not  germinate  if  the  small  spores 
arc  all  removed  from  contact  with  them  ;  a  few  counter-statements 
however  do  exist.  Again,  the  majority  of  authors,  and  all  the  recent 
ones,  state  that  only  the  large  spores  of  tho  Lyr.opodiacete  and  hot- 
tacete  produce  new  plants  ;  while  some  older  writers  believed  that  they 
had  seen  tho  small  spores  do  so. 

"  3.  The  direct  observation  of  a  process  of  fertilisation,  of  which  wo 
have  only  testimony  from  two  authors,  Suminski  and  Mercklin,  in 
reference  to  the  Ferns  alone;  since  the  assertions  of  Schleidon  in 
regard  to  the  R/iizocarpere  have  been  demonstrated  by  Nageli, 
llofmeister,  and  Metteuius  to  have  been  based  on  very  imperfect 
observation." 

To  the  question  as  to  the  homologues  of  the  organs  in  the  higher 
Cryptnyamia,  Professor  Henfrey  gives  the  following  answer  : — 

"  In  the  Mosses  and  Hepaticte  the  pistillidia  occur  upon  the  plant 
when  the  vegetative  structure  is  perfect,  and  the  immediate  product 
of  the  great  cell  is  a  sporangium.  If  a  process  of  fertilisation  take 
place  here,  we  may  regard  the  autheridia  and  pistillidia  as  analogues 
of  the  anthers  and  pistils  of  flowering  plauts,  the  sporangia  of  their 
fruits ;  or  with  Hol'meister  we  may  regard  the  phenomenon  as  an 
instance  of  an  '  alternation  of  generations,'  where  the  pistillidium 
would  be  looked  upon  as  an  ovule,  producing  (in  the  sporangium)  a 
new  individual  of  totally  different  character  from  that  developed 
from  the  spore  (the  leafy  Moss  plant  in  the  usual  acceptation  of  the 
term). 

"In  the  Ferns  and  Equisetacea,  we  find  the  spores  producing  a 
frondose  structure  of  definite  form,  upon  which  are  developed  authe- 
ridia aud  pistillidia,  or  'ovules.'  Heie  then  we  seem  to  have  one 
generation  complete,  and  the  new  development  from  the  pistillidium 
or  '  ovule  '  appears  in  a  totally  new  form,  producing  stem  aud  leaves 
which  have  a  distinct  individual  form  and  existence,  and  produce  the 
spores  after  a  long  period  upon  temporary  parts  of  the  structure,  on 
the  leaves  ;  and  by  no  means  cease  to  exist  when  those  are  matured. 
Here  we  seem  to  have  a  real  'alternation  of  generations;'  aud  Hof- 
meister  compares  the  whole  permanent  plant  of  the  Fern,  or  Equiselum, 
to  the  sporangium  of  the  Mosses  and  IIepatic<e.  Iu  all  the  other 
families,  the  Lycopodiaccie,  Isoetacece,  the  Rhizocarpece,  the  pro-embryo 
is  a  very  transitory  production,  and  is  developed  from  a  different 
spore  from  the  spiral  filaments.  This  pro-embryo  is  clearly  analogous 
to  that  of  the  Ferns  aud  Equisetacea; ;  aud  if  the  existence  of  sexes 
be  a  fact,  we  have  here  a  dioecious  condition  as  contrasted  with  a 
monoecious  condition  in  the  two  last  named  families.  Hofmeister 
here  again  assumes  that  the  pro-embryo  developed  from  the  large 
spore  is  an  intermediate  generation  between  the  two  perfect  forms  of 
the  plant. 

"  It  is  rather  difficult  to  decide  upon  the  real  analogies  of  these 
structures  with  those  of  the  flowering  plants.  The  resemblance  of 
structure  is  so  close  between  the  pistillidia  of  the  Mosses  and 
Hepalicce,  and  the  'ovules' of  the  other  Vascular  Cryptogams,  that 
they  must  be  regarded  as  analogues,  and  then  the  former  could  not 
well  be  conceived  to  be  analogous  to  the  pistils  of  flowering  plants, 
but  rather  to  ovules  ;  if  this  be  the  case,  the  sporangium  must  be 
considered  the  analogue  of  the  perfect  plant  iu  the  Fern,  &c,  and  the 
leafy  stem  as  the  analogue  of  the  pro-embryo  of  the  Ferns,  &c.  The 
pistillidium  of  the  Mosses  can  indeed  hardly  be  regarded  as  analogous 
to  the  fruit  of  a  flowering  plant,  as  in  that  case  the  spores  would  be 
ovules  produced  long  after  fertilisation ;  and  on  the  other  hand,  if  we 
consider  the  pistillidia  of  the  Moss  as  an  ovule,  which  it  might  be, 
analogous  to  that  of  the  Coniferce — in  which  a  large  number  of 
embryonal  vesicles  or  rudiments  of  embryos  are  produced  after 
fertilisation  on  the  branched  extremities  of  the  suspeusors — then  we 
seem  to  lose  the  analogy  between  the  product  of  the  pistillidium  of 
the  Moss  and  that  of  the  ovule  of  the  Fern,  unless  we  would  regard 
the  entire  plant  of  a  perfect  Fem  as  analogous  to  the  ovule  of  a 
Conifer." 

We  close  this  part  of  our  subject  with  a  tabular  view  (given  in  the 
next  page),  of  the  analogies  in  the  development  of  different  classes  of 
plauts,  drawn  up  by  Dr.  Sanderson. 

The  process  of  generation  is  mucb  more  clearly  apprehended  in  the 
flowering  plants.  Here  we  have  two  sets  of  organs  whose  functions 
are  clearly  and  definitely  the  preparation  of  germ-cells  and  sperm- 
cells.  The  organ  in  which  the  germ-cells  are  prepared  is  called  the 
Pistd  [Pistil],  whilst  the  Stamen  [Stamen],  in  that  part  of  its  struc- 
ture called  tbe  Anther,  elaborates  the  sperm-cells.  In  the  pistil  the 
germ-cells  are  called  Ovules,  or  Seed-Buds;  whilst  in  the  anther  tbe 
sperm-cells  are  called  Pollen,  or  Pollen-Grains.  Iu  the  growth  and 
development  of  both  these  sets  of  organs  great  differences  are  observed, 
but  their  function  is  always  the  same. 
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Tabular  View  of  Analogies  in  the  Development  of  Different  Classes  of  Plants. 
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inner  mem- 
brane of  the 
M  icrospore. 


Absent. 
Anthciozoids. 


Lvcopooi.vck.is. 


Pit  ANKEOGAMIA. 
GVMNOSPKIIMIA. 


Archegonium.  Archegonium. 


Germ-Cell. 

Mode  of  divi 
sion  oncer 
tain. 


Embryo. 


Germ-Cell. 

Mode  of  divi- 
sion unci  r 
tain. 


Uncertain. 


Embryo. 


Spore-hearing  Spore-bearing 
Fruit. Stem.  Plant. 


S;  orangium. 

Primary  Pa- 
rent-Cell di- 
vided into 
four  special 
Parent- Cells, 
each  contain, 
ing  a  Spore. 


Sporangium. 
I  he  same. 


Spore-bearing 
Plant. 

porangium. 
I  be  same. 


Macrospork. 

Germination 
as  in  Klii/.o- 
carpeoe. 


Prothallium. 


Archegonium 


Germ-Cell. 

l)ividc3  intt 
two  tran 
versely,  and 
is  thus  trans 
formed  into 

Suspcnsor. 


Embryo. 

Cellular  Tis- 
sue occupy- 
ing the  cavi 
ty  of  inner 
membrane  ol 
spore. 

Spore-bearing 
Plant. 

Sporangium. 
The  same. 


Microspore. 


Absent. 
Anthciozoids. 


PlIANEnOGASIIA. 

Anoiosperjiia. 


ICmuryo-Sac. 


Absent. 


Corpusculum. 


Gkp.h-Cf.ll. 

Divides  intu 
two  trans, 
versely,  and 
is  thus  trans- 
formed into 

Suspcnsor. 


Embryo. 

■Ubuminous 
body. 


Ocu  'e-bearint 

Plant. 
Ovule. 


Pollen-Cell 

Germination 
represented 
by  the  grow- 
ing out  of  the 
inner  mem- 
brane, so  as 
to  foi  m  the 
polkn-lubc. 


Absent. 
Absent. 


Emdryo-Sac.  1'oi.lex-Cell 


Absent. 


Absent . 


Germ-Cell. 

Mode  of  divi- 
sion tin 
same. 


Suspcnsor. 


Embryo. 
Kndosperm. 


Absent. 
Absent. 


Anther- 
bearing  Plant. 

Anther. 

Primary  Pa 
rent -Cell  di 
vides  into 
four  special 
Parent- Cell 
each  contain- 
ing a  pollen- 
grain. 


Ooule-braring 
Plant. 

Ovule. 


Anther- 
bearing  Plant, 

Anther. 
Die  same. 


The  history  of  the  development  of  the  ovule  of  Orchis  Morio  may 
be  taken  as  an  example  of  the  germ-cells  of  the  flowering  plants.  In 
this  plant  the  ovule  springs  from  a  placental  surface  as  a  single  pro- 
jecting cell,  which  by  subdivision  forms  at  last  a  central  cell  called 
the  nucleus,  and  this  becomes  surrounded  by  a  layer  of  cells.  This 
nucleus,  or  central  cell,  becomes  the  embryo-sac,  or  germ-cell.  The 
pollen-cells  from  the  anthers  having  fallen  on  the  stigma,  now  pass 
down  the  passage  of  the  style,  and  at  last,  through  a  little  opening  in 
the  ovule  called  the  micropyle,  come  in  contact  with  the  outside  of 
the  apex  of  the  enjbryo-sac.  Within  the  embryo-sac  are  to  be  observed 
at  this  time  threesmall  cells  called  embryonal  vesicles.  "  Soon  after 
the  pollen-cell  has  reached  the  embryo-sae,  one  of  the  embryonal 
vesicles  begins  to  enlarge,  and  becomes  divided  by  a  cross  septum  into 
two  cells;  and  while  the  tipper  one  grows  out  in  a  filamentous  form 
through  the  micropyle  by  a  continued  process  of  cell-division,  the 
lower  cell  enlarges  and  divides  repeatedly,  so  as  to  form  a  cellular 
globule."  (Henfrey.)  This  is  the  embryo.  The  prolonged  part 
subsequently  dies  away. 

The  development  of  the  pollen-cell  is  more  uniform  in  the  different 
families  of  plants.  The  part  of  the  stamen  called  the  anther  at  first 
appears  in  the  young  flower-bud  as  a  little  cellular  papilla.  In  process 
of  time  this  papilla  divides  into  two  portions.  These  are  the  rudi- 
ments of  the  future  loculi,  or  valves.  In  each  half,  a  single  axile 
vertical  column  cf  cells  soon  becomes  distinguished  by  their  greater 
Btze  and  granular  contents.  In  each  of  these  cells  the  nucleus  dis- 
appears, and  is  replaced  by  two  others ;  this  being  followed  by  a 
division  of  the  cell-contents,  which  form  the  primordial  utricle,  into 
a  new  cell  round  each  nucleus.  This  process  is  repeated,  and  a  mass 
of  cells  is  thus  formed  which  become  the  parents      the  true  sperm- 


cells  or  pollen-grains.  The  walls  of  these  parent  cells  now  become 
thickened,  their  nuclei  disappear,  but  are  replaced  by  four  permanent 
nuclei,  which  become  each  invested  with  a  primordial  sac.  In  this 
manner  each  of  the  parent  cells  is  divided  into  four  compartments. 
A  cellulose  integument  is  afterwards  formed  over  each  compartment, 
which  now  become  the  pollen-grains.  Like  the  nucleus  or  embryo- 
sac  of  the  ovule,  these  pollen-grains  have  no  further  power  of  inde- 
pendent development  or  growth,  but  by  contact  with  each  other  the 
embryo  of  the  seed  is  produced.  When  the  anther  is  fully  developed, 
the  external  case  which  contains  the  pollen  bursts,  and  pollen-grains 
are  distributed  upon  the  surface  of  the  stigma.  No  sooner  does  the 
pollen-grain  arrive  upon  the  stigma  than  it  loses  its  spherical  shape, 
and  becomes  elongated,  forming  the  so-called  pollen-tube.  It  is  this 
tube  which,  passing  down  the  style,  becomes  applied  to  the  embryo- 
sac,  and  is  the  cause  of  the  development  and  growth  of  the  embryo. 
A  question  has  however  arisen  as  to  whether  the  pollen-tube  acts 
dynamically  upon  the  embryo-sac,  or  becomes  part  and  parcel  of  the 
new  embryo. 

Schleiden  maintains  that  if  the  pollen-tubes  be  followed  into  the 
ovule,  it  will  be  found  that  usually  one,  and  rarely  more,  penetrates 
the  intercellular  passages  of  the  nucleus  and  reaches  the  embryo-sac, 
which  being  forced  forward,  is  pressed  and  indented,  and  by  its  folding- 
in,  forms  the  embryo  in  the  first  stage  of  its  development.  A  bag  is 
thus  formed  consisting  of  a  double  membrane,  the  indented  embryo- 
sac,  and  the  membrane  of  the  pollen-tube  itself.  Schleiden  infers  the 
identity  of  the  embryo  and  the  pollen-tube  from  the  three  following 
circumstances  : — 1,  The  constantly  equal  diameter  of  the  pollen-tube 
when  it  is  just  within  it.  2,  The  invariable  chemical  similarity  of 
their  contents  shown  by  the  reaction  produced  by  the  application  of 
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wntcr,  oil  of  sweet  almonds,  iodine,  sulphuric  acid,  and  alkalies.  The 
general  contents  of  the  grain  of  pollen  are  starch,  and  this  cither 
proceeds  unchanged  downwards  through  tho  pollen-tube,  or  else  passes 
along  after  being  changed  by  a  chemical  vital  process  into  a  trans- 
parent ami  colourless  fluid,  which  beeotnes  gradually  moro  and  more 
opaque;  and  is  coagulable  by  the  application  of  alcohol ;  out  of  this, 
by  an  organising  process,  tho  cells  are  produced  which  (ill  the  end  of 
the  pollen-tube,  extending  in  Orchis  Morio  far  beyond  tho  ovule,  and 
thus  forming  the  parenchyma  of  the  embryo.  3,  The  identity  of  the 
embryo  and  the  pollen-tube  is  further  supported  by  tho  fact,  that  iu 
such  plants  as  bear  soveral  ombryoes,  there  is  always  precisely  the  same 
number  of  pollen-tubes  present  as  we  find  embryoes  developed. 

These  views  of  Schleiden,  with  his  conclusion  that  the  pollen-tubo 
should  be  regarded  rather  as  the  representative  of  tho  female  than  of 
tho  male  in  the  auimal  kingdom,  have  been  adopted  by  Wydler  of 
Berne  and  others. 

On  the  other  hand,  observations  were  made  by  Messrs.  Mirbel  and 
8]  aoh,  on  another  class  of  plants,  in  which  they  did  not  meet  with  tho 
structure  described  by  Schleiden,  and  consequently  they  object  to  the 
general  application  of  his  conclusions.  They  examined  tho  develop- 
ment of  the  ovule  of  tho  Zea  Mays  (Common  Maize).  Iu  this  plant 
there  is  no  true  embryo-sac,  but  they  found  tho  commencement  of 
tho  embryo,  which  they  call  the  primary  utricle,  and  which  Schleiden 
described  as  the  result  of  an  involution  of  the  sac,  existing  in  the 
cavity  of  the  nucleus.  In  this  plant  also,  only  one,  and  not  two 
membranes,  as  described  by  Schleiden,  existed  in  the  embryo.  They 
also  found  in  other  plants  the  primary  utricle  existing  in  the  interior 
of  the  embryo-sac,  and  at  a  period  anterior  to  the  act  of  impregna- 
tion. They  therefore  conclude  that  the  pollen-tube  does  not  become 
the  euibryo,  aud  that  no  involution  of  the  embryo-sac  takes  place.  The 
ir  conclusions  are  probably  as  much  too  general  as  those  of  Schleiden. 

Mr.  Griffiths,  in  a  paper  published  iu  the  '  Linneau  Transactions,' 
gives  the  result  of  a  long  series  of  investigations  on  the  development 
of  the  ovulum  iu  the  genera  Santalum,  Osyris,  Loranthus,  and  Viscum. 
From  his  observations  on  these  plants,  which  differ  from  those  investi- 
gated by  Schleiden,  aud  Mirbel  and  Spach,  he  has  arrived  at  conclu- 
sions somewhat  different  from  those  of  any  of  these  observers,  and 
he  carefully  refrains  from  drawing  an  inference  from  the  facts  which 
he  has  observed  that  would  apply  to  the  whole  vegetable  kingdom. 
"  The  first  process,"  he  says,  "  in  the  development  of  the  seed  subse- 
quently to  the  penetration  or  application  of  the  boyau  (the  pollen- 
tube)  to  the  embryo-sac  would,  in  Santalum,  Osyris,  Loranthus,  aud 
Viscum,  appear  to  consist  of  the  formation  of  cellular  tissue.  This 
may  be  applied,  I  believe,  to  most  if  not  to  all  instances.  This 
cellular  tissue  appears  to  have  two  different  origius  ;  one,  and  this  is 
the  earliest  in  development,  being  perhaps  referable  to  the  embryo- 
sac,  while  the  other  appears  directly  referable  to  the  auterior  ends  of 
the  poilen-tubes."  Thus  far  he  agrees  with  Schleiden,  that  the  pollen- 
tube  penetrates  into  the  embryonal  sac,  and  that  the  embryo  is 
derived  from  its  intruded  extremity,  his  observations  on  Santalum 
and  Loranthus  confirming  this  fact,  whilst  0<yris  is  an  exception  con- 
firmative of  the  rule.  "'But  none  of  my  observations,"  says  Mr. 
Griffiths,  "  have  tended  to  confirm  Schleiden's  idea  of  tho  inflection 
of  the  embryo-sac  before  the  pollen-tube ;  and  it  appears  to  me 
sufficiently  obvious,  that  if  such  were  the  case  the  cylindrical  bag 
(the  primary  utricle  of  Mirbel),  constituting  the  embryo  in  its  first 
stage  of  development,  would  consist  of  three  membranes  or  layers, 
namely,  the  first,  or  outer,  of  the  ordinary  and  uninflected  membrane 
of  the  sac  ;  the  second,  of  its  inflected  portion  ;  the  third,  that  of  the 
pollen-tube  itself."  He  also  expresses  his  conviction  that  the 
primordial  or  primary  utricle  of  Messrs.  Mirbel  and  Spanh  is  the  sac 
of  the  embryo,  which  no  doubt  often  aud  perhaps  generally  exists 
before  fecundation. 

Dr.  Giraud,  has  published  a  paper  in  the  same  volume  of  the 
'  Liuncau  Transactions.'  He  made  a  series  of  observations  upon  the 
ovulum  of  the  I'ropaiolum  inajas.  He  concludes  from  his  observations 
on  the  Tropaolum  majus,  "that  iu  this  plant  the  primary  utricle  and 
the  future  embryo  never  have  any  structural  connection  with  the 
extremity  of  the  pollen-tube  at  their  first  origin,  or  at  any  subsequent 
period  of  their  development,  as  is  sufficiently  obvious  from  tho  fact 
that  the  pollon  tube  is  never  brought  into  contact  with  the  embryo- 
sac.  As  the  primary  utricle  makes  its  appearance  before  impregna- 
tion has  occured,  it  cannot  be  possible  that  the  organ  has  ever  formed 
the  extremity  of  the  pollen-tube,  as  is  believed  by  Schleiden  and 
Wydler.  Moreover,  as  the  primary  utricle  takes  its  origin  wholly 
within  the  embryo-sac,  and  at  the  earliest  period  of  its  formation  is 
not  in  contact  with  that  membrane,  it  cannot  have  been  formed  by  the 
pollen-tube  pressing  before  it  a  fold  of  the  embryo-sac  in  its  passage 
into  the  cavity  of  that  structure,  as  Schleiden  has  maintained." 

In  the 'Annals  of  Natural  History,'  1852,  Professor  Henfrey  has 
published  a  paper  on  the  Reproduction  of  the  higher  Cryptogamia 
and  Phancrogamia,  in  which  he  states  that  he  has  not  been  able  to 
observe  the  penetration  of  the  pollen-tube  into  the  embryo-sac. 

We  now  pass  to  the  consideration  of  the  function  of  Reproduction 
amongst  Animals.  General  Reproduction  occurs  in  many  of  the  lower 
animals  in  the  same  manner  as  plants.  There  is  a  common  reproduc- 
tion of  destroyed  tissues  which  frequently  extends  to  the  production 


of  an  entire  limb.  This  is  scon  amongst  tho  Radiata,  especially  tho 
Echinodermata,  also  amongst  the  Articulala.  The  highest  families  of 
animals  in  which  this  kind  of  reproduction  occurs  regularly  are  thu 
Reptiles,  in  which  instances  are  recorded  of  legs  and  tails  being 
renewed.  Occasional  instances  occur  in  which  the  limbs  of  higher 
animals  are  reproduced.  Tho  caso  of  a  Thrush,  in  which  such  renewal 
had  taken  place  in  a  leg,  was  brought  before  the  British  Association 
meeting  at  Hull.  A  caso  is  also  related  iu  which  an  abnormal  fmger 
in  a  human  b<  ing  having  been  removed,  it  was  again  reproduced 
almost  entire. 

Reproduction  by  division  into  two,  or  by  gemination,  tho  Fissipar- 
ous  and  Gemmiparous  methods  of  Reproduction,  occur  to  a  very  con- 
siderable extont  among  the  lower  animals.  These  modes  of  reproduc- 
tion do  not  essentially  differ,  aud  both  occur  in  the  same  families  of 
animals.  [Hydra;  Acai>ei'H/e  ;  Por.YZOA.]  Tho  individual?  which 
are  thus  produced  by  fission  or  by  gemmation  are  called  Zooids.  This 
process  occurs  in  unicellular  as  well  as  multicellular  plants  and 
animals,  and  tho  single  cells  produced  by  the  division  of  the  Dcsmidiece, 
the  Dialomaccm,  and  the  Vorticcllcm,  are  as  much  entitle  1  to  the  term 
Zooids  as  the  more  complicated  forms  of  the  Acalcphre. 

The  true  generative  act  is  performed  in  animals  in  the  same  manner 
as  plants.  In  order  to  the  production  of  the  new  individual  it  is 
necessary  that  there  should  be  a  union  of  germ-cells  on  the  one  hand 
with  sperm-cells  on  the  other.  We  shall  not  here  attempt  to  describe 
the  various  forms  of  organs  in  the  auimal  kingdom  in  which  these 
sperm-cells  aud  germ-cells  occur.  They  are  described  in  considerable 
detail  in  this  work  under  the  head  of  the  families,  and  sometimes  of 
the  genera  and  species  of  the  various  animals  described.  We  shall 
however  describe  generally  the  nature  of  these  cells.  The  germ-cells 
aud  sperm-cells  in  animals  are  usually  produced  from  tissues  and 
organs  that  are  structurally  different,  but  as  in  plants  these  organs  may 
be  placed  on  different  individuals,  or  on  the  same.  When  the  two  sets 
of  cells  are  found  on  the  same  individual,  or  zooid,  they  are  said  to  be 
Hermaphrodite  ;  but  if  these  cells  are  fouud  on  different  individuals 
they  are  said  to  be  Mouosexual.  The  term  hermaphrodite  is  also 
applied  to  plants;  but  when  their  sperm-cells  aud  germ-cells  are  placed 
on  different  flower3,  as  happens  sometimes  in  the  Phancrogamia,  they 
are  called  Monoecious  and  Dioecious. 

The  sperm-cells  iu  the  auimal  kingdom  assume  a  more  definite  form 
than  those  of  the  vegetable  kingdom.  Iu  the  higher  Cryptogamia, 
where  they  assume  the  form  of  self-moving  filaments,  they  most  closely 
resemble  those  of  the  animal  kingdom.  These  filaments  are  formed 
in  the  interior  of  cells,  from  which  they  escape  by  bursting.  They 
usually  present  an  elongated  filamentous  appearance,  with  a  slight 
dilatation  at  one  extremity.  At  one  time  they  were  regarded  as  a  kind 
of  animalcule,  aud  called  '  spermatic  animalcules,'  and  were  supposed 
to  have  an  iuterior  organisation.  This  is  not  the  case,  and  they  have 
no  more  claim  to  be  regarded  as  animalcules  than  moveable  blood- 
discs,  or  ciliated  epithelium-scales.  The  movements  performed  by 
these  bodies  are  in  many  instances  due  to  the  presence  of  cilia,  which 
are  fouud  upon  their  surface.  The  movements  of  such  filameuts 
would  vary  according  to  the  disposition  of  the  cilia.  In  other  cases 
the  movement  seems  due  to  molecular  activity.  The  object  is  very 
obviously  to  bring  the  spermatozoon,  as  these  spermatic  filaments  have 
been  called,  into  contact  with  the  germ-cell.  These  movements  soon 
cease  after  the  filaments  have  been  removed  from  the  m.itrix  in 
which  they  have  been  formed.  Some  agents  rapidly  destroy  these 
movements,  whilst  others  renew  them  after  they  have  apparently 
ceased.  This  subject  has  been  recently  investigated  by  Kolliker,  and 
the  results  which  he  has  arrived  at  in  regard  to  the  movements 
observed  iu  the  spermatic  filaments  of  Mammalia,  are  embraced  in  the 
following  propositions  :  — 

1.  Iu  the  spermatic  fluid,  taken  from  the  epidermis  aud  vas  deferens, 
motile  spermatic  filaments  exist  in  very  great  abundance. 

2.  In  water  aud  aqueous  solutions  of  all  innocuous  indifferent  sub- 
stances aud  salts,  the  motion  of  the  filaments  ceases,  and  they  form 
loops. 

3.  These  filaments,  thus  furnished  with  loops,  are  not  dead,  as  has 
hitherto  been  generally  believed  ;  for,  on  the  contrary,  they  revive 
completely  upon  the  subsequent  addition  of  concentrated  solutions 
of  innocuous  indifferent  substances  (sugar,  albumen,  urea),  and  of 
salts. 

4.  In  all  animal  fluids,  when  considerably  concentrated,  or  highly 
saliue,  which  are  not  too  acrid  nor  too  alkaline,  nor  too  viscid,  the 
motions  of  the  spermatic  filaments  are  unimpaired  ;  this  is  the  case, 
for  instance,  in  blood,  lymph,  alkaline  or  neutral  urine,  alkaline  milk, 
thin  mucus,  thick  bile,  the  vitreous  humour — but  not  in  saliva,  acid 
or  strongly  ammoniacal  urine,  acid  milk  or  mucus,  the  gastric  juice, 
thiu  bile,  and  thick  mucus.  When  the  proper  degree  of  concentration 
of  the  latter  fluids  is  successfully  attained,  and  their  reaction  is 
rendered  neutral,  they  are  innocuous. 

5.  In  all  solutions  of  indifferent  organic  substances  moderately  con- 
centrated, the  filaments  move  with  perfect  facility — thus  in  all  kind* 
of  syrup,  in  albumen,  urea,  glycerin,  salicin,  amygdaliu.  More  con- 
centrated solutions  of  these  substances  cause  the  motion  to  cease, 
but  it  is  restored  upon  their  subsequent  dilution  with  water.  Too 
dilute  solutions  act  in  the  same  way  as  water  (vide  2  and  3). 

G.  Certain  solutions,  as  they  are  termed,  of  indifferent  organio 
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substances  act  like  water,  however  much  they  may  be  concentrated, 
such  as  solutions  of  gum  arabic,  vegetable  mucus  (gum  tragacanth, 
mucilage  of  quince-seeds),  and  of  dextrin.  Concentrated  solutions  of 
other  substances,  in  this  case  also,  restore  the  motions. 

7.  Many  organic  substances  cause  the  motions  of  the  filaments  to 
cease,  owing  to  their  chemical  action  upon  them,  such  as  alcohol, 
creasote,  taunin,  and  ether  ;  others  owing  to  their  mechanical  effects, 
as  most  oils.  Narcotics,  in  certain  degrees  of  concentration,  are  not 
injurious. 

8.  Metallic  salts  are  injurious,  even  in  extremely  dilute  solutions ; 
such,  for  instance,  as  a  solution  containing  1-1 0,000th  of  corrosive 
sublimate. 

9.  Most  of  the  alkaline  and  earthy  salt3  are  innocuous  in  certain 
degrees  of  concentration,  which  in  some  is  greater  and  in  some  less  ; 
so  little  hurtful,  in  fact,  are  they,  that  the  filaments  may  be  kept  alive 
in  them  for  from  one  to  four  hours.  Among  these  may  be  enumerated 
solutions  ot  common  salt  ;  chloride  if  potassium;  sal  ammoniac; 
nitrate  of  soda;  nitrate  of  potass,  containing  1  part  to  100;  more- 
over, solutions  containing  from  5  to  10  parts  in  100  of  phosphate  of 
soda;  sulphate  of  soda;  sulphate  of  magnesia;  chloride  of  barium. 
As  regards  some  of  these  salts,  the  fact  had  been  previously  noticed 
by  older  writers,  and  more  recently  by  Quatrefages,  Newport,  and 
Ankermann.  Solutions  unduly  diluted  have  the  same  effect  as  water, 
and  cause  the  formation  of  loops,  but  the  filaments  are  revived  upon 
the  addition  of  a  concentrated  solution  of  the  same  salts  and  of 
indifferent  substances  (sugar,  urea,  &c).  Stronger  saline  solutions 
than  are  required,  also  iuterfere  with  the  motions;  but,  in  this  case 
likewise,  the  filaments  are  capable  of  revival  upon  the  addition  of 
water.  These  salts  can  scarcely  be  regarded  properly  as  revivifiers, 
as  was  asserted  not  long  since  by  Moleschott  and  Ricchctti,  for 
filaments  which  have  become  quiescent  in  indifferent  substances, 
as  sugar,  for  instance,  are  not  revivified  again  by  tliem  ;  and  their 
action  is  widely  different  from  that  of  the  redl  excitants  —  the 
caustic  alkalies.  It  cannot  be  denied  that  their  influence  is  very 
favourable,  and  that  (but  perhaps  owing  only  to  their  rapid  diffusion 
in  the  water)  they  produce  motion  in  a  seminal  mass  more  rapidly 
than  other  less  diffusible  substances,  such  as  sugar  and  albumen  ;  on 
which  account  the  above-named  authors  ascribe  revivifying  pro- 
perties to  them — a  fact  which,  before  them,  had  been  made  known,  as 
regards  common  salt,  by  Quatrefages,  and  by  Newport,  for  carbonate 
of  soda  and  potass;  which  latter  salts,  moreover,  in  certain  experi- 
ments, caused  the  motion  to  cease  in  10'  or  15',  almost  like  the  caustic 
alkalies. 

10.  Acids,  even  in  very  small  quantity,  are  injurious;  such  as 
hydrochloric  acid,  in  the  proportion  of  1-7, 500th. 

1 1.  Caustic  alkalies  (soda,  potass  and  ammonia,  not  lime  and 
barytes),  iii  all  degrees  of  concentration,  from  l-31th  to  6-10th  are 
special  excitants  of  the  spermatic  filaments.  Whether  the  latter  have 
become  quiescent  spontaneously,  as  in  old  sperm-fluid,  or  have  ceased 
to  move  in  indifferent  solutions,  the  above  substances  recal  the  most 
active  movements  which  are  not  distinguishable  from  the  vital.  But 
these  motions  cease  after  two  or  three  minutes,  and  from  this  qui- 
escence the  filaments  cannot  be  roused  by  any  means.  When  mixed 
with  indifferent  substances  in  small  proportions  (from  l-1000th  to 
l-500th),  as,  for  instance,  in  syrup,  the  caustic  alkalies  afford  a  means 
by  which  the  motions  of  the  spermatic  filaments  may  be  maintained 
for  a  long  time. 

12.  The  sperm-fluid  dried  in  indifferent  substances,  and  in  saliue 
solutions,  may,  in  certain  cases,  have  its  motion  restored  by  dilution 
with  the  same  fluid,  or  with  water. 

The  cells  which  give  origin  to  the  spermatic  filaments  are  found 
upon  the  surface  of  the  organs  which  secrete  them.  At  first  they  are 
not  to  be  distinguished  from  ordinary  epithelial  cells,  but  they  increase 
in  size,  and  at  last  present  a  corpuscle  (seminal  corpuscle)  in  their 
interior.  These  corpuscles  are  filled  with  granular  matter,  which  is 
gradually  converted  into  the  spermatic  filament,  which  is  at  first 
coiled  up,  aud  lies  in  contact  with  the  inner  surface  of  the  wall  of 
the  corpuscle.  The  spermat.c  filaments  usually  present  themselves 
in  clusters,  which  arises  from  their  tendency  when  stt  free  from  their 
cells  to  arrange  themselves  in  this  manner. 

The  size  of  the  spermatic  filaments  varies.  In  human  beings  they 
are  from  l-500th  to  l-600th  of  an  inch  in  length.  The  head  is  about 
l-5000th  to  l-8000th  of  an  inch  long,  and  is  about  half  as  wide. 

In  the  females  of  most  animals  it  is  not  difficult  to  find  a  large  cell, 
which  is  called  an  ovum  or  egg.  If  this  ovum  be  examined  in  the 
Mammalia,  it  will  be  found  to  present  a  vesicle,  which  is  called  the 
germinal  vesicle,  and  this  vesicle  presents  a  spot,  called  the  germinal 
spot.  There  seems  to  be  little  doubt  that  this  vesicle  is  truly  the 
germ-celL  In  the  Mammalia  the  ova  are  found  in  an  organ  called  the 
ovary. 

"  If  the  structure  and  formation  of  the  human  ovary  be  examined 
at  any  period  between  early  infancy  and  advanced  age,  but  especially 
during  that  period  of  life  in  which  the  power  of  conception  exists,  it 
will  be  found  to  contain,  on  an  average,  from  fifteen  to  twenty  small 
vesicles  or  membranous  sacs  of  various  sizes;  these  have  been  already 
alluded  to  as  the  follicles  or  vesicles  of  De  Craaf,  the  anatomist  who 
first  accurately  described  them.  At  their  first  formation,  the  Graafian 
vesicles  are  small,  and  deeply  seated  in  the  substance  of  the  ovary; 
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but  as  they  increase  in  size,  they  make  their  way  towards  the  surface; 
and  when  mature  they  form  little  prominences  on  the  exterior  of  the 
ovary,  covered  only  by  the  peritoneum.  Each  follicle  is  formed  with 
an  external  membranous  envelope  composed  of  fine  fibro-cellular 
tissue,  and  connected  with  the  surrounding  stroma  of  the  ovary  by 
networks  of  blood-vessels.  This  envelope  or  tunic  is  lined  with  a 
layer  of  nucleated  cells,  forming  a  kind  of  epithelium  or  internal  tunic, 
and  named  membrana  granulosa.  The  cavity  of  the  follicle  is  filled 
with  an  albuminous  fluid,  in  which  microscopic  granules  float;  and 
it  contains  also  the  ovum  or  ovule.  The  ovum  is  a  minute  spherical 
body  situated,  in  immature  follicles,  near  their  centre;  but  in  those 
nearer  maturity,  in  contact  with  the  membrana  granulosa,  at  that 
part  of  the  follicle  which  forms  a  prominence  on  the  surface  of  the 
ovary.  The  cells  of  the  membrana  granulosa  are  at  that  point  morn 
numerous  than  elsewhere,  and  are  heaped  around  the  ovum,  forming 
a  kind  of  granular  zone,  the  discus  proligerus. 

"  In  order  to  examine  an  ovum,  one  of  the  Graafian  vesicles,  it 
matters  not  whether  it  be  of  small  size  or  arrived  at  maturity,  should 
be  pricked,  and  the  contained  fluid  received  upon  a  piece  of  glass. 
The  ovum  then,  beiug  found  in  the  midst  of  the  fluid  by  means  of  a 
simple  lens,  may  be  further  examined  with  higher  microscopic  powers. 
Owing  to  its  globular  form,  however,  its  structure  cannot  be  seen 
until  it  is  subjected  to  gentle  pressure. 

"The  human  ovum  is  extremely  small,  measuring,  according  to 
Bischoff,  from  l-240th  to  l-120th  of  an  inch.  Its  external  investment 
is  a  transparent  membrane,  about  l-2500th  of  an  inch  in  thickness, 
which,  under  the  microscope,  appears  as  a  bright  ring,  bounded  exter- 
nally and  internally  by  a  dark  outline  :  it  is  called  the  zona  peliucida 
or  vitelline  membrane,  and  corresponds  with  the  chorion  of  the 
impregnated  ovum.  It  adheres  externally  to  the  heap  of  cells  consti- 
tuting the  discus  proligerus. 

"  Within  this  transparent  investment,  or  zona  peliucida,  and  usually 
in  close  contact  with  it,  lies  the  yelk,  or  vitellus,  which  is  composed 
of  granules  and  globules  of  various  sizes,  imbedded  in  a  more  or  less 
fluid  substance.  The  smaller  granules,  which  are  the  more  numerous, 
resemble  in  their  appearance,  aa  well  as  their  constant  motion,  pigment 
granules.  The  larger  granules,  or  globules,  which  have  the  aspect  of 
fat  globules,  are  in  greatest  number  at  the  periphery  of  the  yelk.  The 
number  of  the  granules  is,  according  to  Bischoff,  greatest  in  the  ova 
of  carnivorous  animals.  In  tne  human  ovum  their  quantity  is 
comparatively  small. 

"  The  substance  that  combines  the  globules  and  granules  of  the  yelk 
is  in  many  animals  quite  fluid.  The  yelk  then  completely  fills  the 
cavity  of  the  zona  peliucida,  and  escapes  in  a  liquid  form  when  that 
membrane  is  ruptured  :  but  in  ova  of  the  human  subject,  and  some 
animals,  the  yelk  is  much  more  consistent,  and  sometimes  escapes  as 
a  solid  globular  mass  when  the  zona  peliucida  is  torn.  It  is,  according 
to  Bischoff,  solely  owing  to  this  firm  consistence  of  the  yelk  that  it  in 
many  cases  preserves  its  form  when  a  watery  fluid  passes  by  imbibition 
through  the  zona  peliucida,  and  that  an  interval  is  then  apparent 
between  the  yelk  and  that  membrane.  From  the  appearances  resulting 
from  the  action  of  water  on  the  ovum,  and  from  other  circumstances, 
it  has  been  thought  that  the  mass  composing  the  yelk  is  surrounded 
by  another  membrane  within  the  zona  peliucida,  but  the  evidence  for 
such  a  view  is  not  satisfactory. 

"  In  the  substance  of  the  yelk  is  imbedded  the  germinal  vesicle,  or 
vesicula  germinativa.  This  vesicle  is  of  greatest  relative  size  in  the 
smallest  ova,  and  is  in  them  surrounded  closrly  by  the  yelk,  nearly  in 
the  centre  of  which  it  lies.  During  the  development  of  the  ovum  the 
germinal  vesicle  increases  in  size  much  less  rapidly  than  the  yelk,  and 
comes  to  be  placed  nearer  to  its  surface.  In  a  mature  ovum  of  the 
rabbit  it  is  about  one-sixtieth  of  a  line  in  diameter  (Bischoff)  :  its  size 
in  the  human  ovum  has  not  yet  been  ascertained,  owing  to  the  diffi- 
culty of  isolating  it.  It  consists  of  a  fine  transparent  structureless 
membrane,  containing  a  clear  watery  fluid,  in  which  are  sometimes  a 
few  granules. 

''  At  that  part  of  the  periphery  of  the  germinal  vesicle  which  is 
nearest  to  the  periphery  of  the  yelk  is  situated  the  germinal  spot,  a 
finely-granulated  substance,  of  a  yellowish  colour,  strongly  refracting 
the  rays  of  light,  and  measuring,  in  the  Mammalia  generally,  from 
l-3600th  to  l-2400th  of  an  inch  (Waguer)."  (Kirkes  and  Paget, 
'  Handbook  of  Physiology.') 

The  act  of  fecundation  is  effected  in  the  same  mannnr  in  animals  as 
in  plants,  that  is,  by  the  contact  of  the  sperm-cells  with  the  germ-cells. 
Much  discussion  has  taken  place  as  to  how  this  occurs,  but  the  follow- 
ing account  may  be  regarded  as  embracing  the  facts  most  generally 
accepted  : — As  the  germinal  vesicle  becomes  fitted  for  fecundation,  it 
loses  its  pellucid  character,  arising  from  the  development  of  a  lar^e 
number  of  cells  in  its  interior.  It  is  at  this  period  that  the  spermatic 
filaments,  coming  in  contact  with  it,  produce  that  tendency  to  growth 
which  results  in  the  formation  of  the  new  being.  The  nature  of  this 
contact  has  been  a  question.  Mr.  Newport  however,  in  a  series  of 
very  carefully-conducted  experiments  upon  the  Amphibia,  conies  to 
the  conclusion  that  the  spermatic  filament  penetrates  the  vitelline 
membrane,  aud  comes  directly  iu  contact  with  the  germinal  vesicle. 
There  is  no  special  foramen  for  the  admission  of  the  spermatic  fila- 
ments, but  they  pierce  through  this  membrane,  and  may  be  seen 
floating  about  in  the  yelk.    Mr.  Nowport  found  that  a  single  sperma» 
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to/oon  did  not  produco  fceum la.f  ion,  but  that  the  ponotratioii  of 
eovond  were  required  for  this  piuposo. 

In  tin)  human  female  the  ova  are  brought  from  tlio  ovaries  along 
the  Fallopian  tube  into  an  organ  called  tho  utorus.  It  grown  rapidly 
after  reaching  the  uterus ;  it  at  first  consists  of  two  sacs,  one  inclosing 
the  other,  and  the  inner  containing  a  liquid.  When  it  is  about  half  a 
liue  in  diameter  a  new  element  becomes  visible  in  it ;  a  round,  opaquo, 
granular  disc  is  seen,  with  a  dark  spot  in  its  centre,  upon  the  surface 
of  the  internal  globule  or  sac.  This  spot,  which  is  seen  either  on  or 
through  the  inner  membrane  of  the  ovum,  corresponds  with  the 
oieatricula  of  the  egg,  and  is  the  first  rudiment  of  the  foetus. 

In  birds  the  cieatricula,  or  germ-spot,  lies  upon  the  surface  of  tho 
yolk  :  soon  after  the  commencement  of  incubation  it  expands  and 
separates  into  two  layers;  the  outer  ia  called  by  Pander  the  serous 
layer,  and  subsequently  forma  the  osseoua,  nervous,  muscular,  and 
tegunientary  systems  of  the  body;  the  inner,  which  is  in  contact  with 
the  yolk,  is  called  the  mucous,  which  (together  with  a  third  developed 
between  the  two  others,  and  named  tho  vascular  layer)  appears  to  give 
rise,  by  the  changes  which  it  undergoes,  to  the  intestinal,  respiratory, 
vascular,  and  glandular  systems.  The  mucous  layer  of  the  germinal 
membrane  gradually  expanda  over  the  yolk,  till  it  nearly  inclosea  it  in 
a  sac,  which  towards  the  body  of  the  chick  contracts  into  an  oblong 
canal,  which  extends  the  whole  length  of  the  embryo,  and  becomes  the 
future  alimentary  tube.  The  sac  containing  the  yolk,  and  communi- 
cating with  the  intestiuea,  is  called  the  intestinal  vesicle,  or  yolk-bag, 
and  towards  the  close  of  incubation  is  drawn  into  the  belly  of  the 
chick,  and  ita  coutcuta  are  used  as  nourishment.  Tho  lower  end  of 
tho  alimentary  canal  (the  cloaca  of  birds)  shoots  out  into  a  sac  which 
is  termed  the  allantois,  or  allantoid  membrane.  After  a  time  arteries 
and  veins  are  seen  ramifying  upon  this  sac,  which  protrudes  more  and 
more  out  of  the  body  of  the  chick,  till  at  length  it  forms  a  double  bag, 
laid  immediately  under  the  membrane  of  the  shell.  On  this  sac  the 
blood-vessels  are  so  distributed  that  their  contents  are  influenced  by 
the  atmosphere  through  the  porous  eL'g-shell  and  its  membrane,  and 
thus  a  true  respiratory  organ  is  established. 

The  original  structure  of  the  ovum,  and  the  early  development  of 
the  embryo,  in  Mammalia,  appear  to  be  much  the  same  as  in  the  egg 
of  a  bird ;  though  there  are  some  characteristic  differences.  When  a 
human  ovum  of  any  magnitude  ia  examined,  the  embryo  ia  seen  sus- 
pended in  a  loose  bag  filled  with  fluid,  called  the  amnios,  which  is  a 
shut  sac  :  this  sac  is  the  outermost  product  of  the  serous  layer  of  the 
germinal  membrane ;  for  its  formation  a  membrane  is  reflected  from 
the  sides  and  extremities  of  the  embryo  (the  reflection,  according  to 
Velpeau,  not  commencing  before  the  twelfth  day),  so  as  to  inclose  a 
space  behind  it.  As  the  walls  of  the  trunk  close  in  front,  the  circle 
at  which  the  amnios  is  attached  to  the  body  of  the  embryo  gradually 
contracts,  till  at  length  it  is  limited  to  the  edge  of  the  umbilical  open- 
ing ;  it  then  invests  the  umbilical  cord,  and  spreads  out  from  its 
placental  extremity  iuto  an  ample  sac  filled  with  fluid,  in  which  the 
foetus  floats.  The  mucous  layer  of  the  germinal  membraue  in  Mam- 
malia is  supposed  from  analogy  to  form  a  sac,  as  in  birds,  containing 
a  yolk,  or  substance  subservient  to  the  nourishment  of  the  fcetus  in 
its  early  stage.  Whether  this  view  of  its  formation  and  use  be  correct 
or  not  only  rests  on  analogy  ;  but  in  the  early  part  of  gestation  a 
small  sac  or  bladder,  which  from  its  being  filled  with  a  whitish  fluid 
has  beeu  called  the  vcsicula  alba,  may  be  found  on  the  placeuta,  at  or 
near  the  extremity  of  the  umbilical  cord,  and  exterior  to  the  amnios  ; 
from  this  sac  a  fiue  tube  may  be  traced  along  the  cord  to  the  navel, 
and  in  some  animals  it  has  been  seen  communicating  with  the  intestinal 
canal.  This  tube  becomes  obliterated  so  early  (Velpeau  says  in  the 
sixth  week  of  gestation)  that  its  communication  with  the  intestines 
was  long  undetected,  though  the  sac  was  known  to  the  older  anato- 
mists. The  intestinal  vesicle  finally  differs  in  Mammalia  and  birds  in 
this  circumstance,  that  in  the  former  it  is  not  drawn  iuto  the  body  of 
the  foetus,  but  rema  ns  without  between  the  membranes,  and  gradually 
wasting  becomes  obliterated  by  the  third  month.  The  duct  of  the 
umbilical  vesicle  i3  accompanied  along  the  cord  by  an  artery  and  vein, 
which  are  called  the  omphalo-meseuteric  vessels ;  the  artery  com- 
municates with  the  superior  mesenteric,  and  the  vein  with  the  vena 
portie.  The  allantois  exists  in  all  mammals  as  well  as  in  birds,  though 
its  use  in  the  former,  which  are  furnished  with  a  placenta,  is  not 
obvious.  In  some  animals,  as  in  man,  it  becomes  obliterated  at  a  very 
early  period,  as  soon  as  the  sixth  week,  but  in  others,  as  the  Carnivora, 
&c,  it  attains  a  large  size,  and  continues  during  the  whole  period  of 
fectal  existence.  In  Mammalia  it  communicates  with  the  fundus  of 
the  bladder,  and  the  remains  of  the  duct  by  which  it  is  connected  is 
denominated  the  urachus  The  channel  of  communication  between 
the  allantois  and  the  bladder,  or  cloaca  (in  birds),  at  first  is  short,  so 
that  the  sac  lies  directly  against  the  body  of  the  embryo,  but  it  after- 
wards becomes  elongated,  like  the  corresponding  duct  of  the  umbilical 
vesic'.e. 

In  man,  after  impregnation  has  taken  place,  a  spongy  membraue  is 
formed  on  the  inner  surface  of  the  uterus  by  an  exudation  of  lymph. 
This  membrane,  called  decidua,  lines  the  whole  of  the  uterus  before 
the  descent  of  the  ovum  ;  but  when  this  passes  down  through  the 
Fallopian  tube  it  gradually  pushes  the  deciduous  membrane  before  it, 
inverting  one  portion  of  it  which  surrounds  the  ovum,  and  is  called 
the  decidua  reflexa ;  this  grows  with  the  ovum  till  it  fills  the  cavity 


of  the  utoniH,  and  corncs  in  contact  with  tho  other  portion  called  the 
decidua  vera,  lining  the  walls  of  the  uterus. 

The  point  at  which  the  decidua  is  reflected  upon  the  ovurn  II  where 
the  placenta  is  fixed  to  tho  uteruH.  Thn  ovum  has  two  proper  mem- 
branes, the  amnios,  which  we  have  described,  internally,  and  an  outer 
membrane,  which  is  called  the  chorion;  this  latter  membrane  in  man, 
during  tho  first  two  months  of  pregnancy,  has  a  tihaggy  external 
surface,  being  covered  with  vascular  villi,  which  become  united  witn 
tho  membrana  decidua,  which  is  also  thick  and  vascular.  This 
thickening  and  vascularity  of  both  these  membranes  gradually 
diminishes,  and  becomes  concentrated  on  one  part,  usually  towards 
the  fundus  of  tho  uterus;  this  thickened  part  is  called  the  placenta. 
In  ruminating  animals  the  thickening  and  vascularity  of  the  chorion 
ia  confined  to  a  number  of  circular  and  spongy  elevations  varying  in 
number  from  thirty  to  one  hundred,  which  are  called  cotyledons. 
These  vascular  processes  dip  in  between  corresponding  processes 
attached  to  the  uterus  of  the  mother,  which  are  called  maternal  cotyle- 
dons, the  surface  of  which  is  supplied  with  numerous  vessels  derived 
from  the  uterine  arteries  and  veins.  The  result  of  this  arrangement 
is  that  a  large  vascular  surface  of  the  maternal  system  is  applied  to  an 
equally  extensive  one  of  the  foetus,  and  though  there  is  no  direct 
communication  between  the  arteries  and  veins,  we  must  suppose  that 
nourishment  is  imbibed  from  the  vessels  of  the  mother  by  those  of 
the  footu8  through  the  fine  intervening  membranes  by  which  they  are 
separated.  In  man  the  relation  between  the  maternal  and  fcetal 
systems  is  not  so  clearly  understood  as  in  the  preceding  instance.  In 
the  human  subject  the  placenta  is  a  spongy  vascular  mass  like  a  cake, 
from  six  to  eight  inches  in  diameter,  about  an  inch  thick  in  the  middle, 
and  two  or  three  lines  at  the  circumference.  It  adheres  by  one 
surface  to  the  uterus,  and  by  the  other  is  connected  with  the  foetus 
by  means  of  the  umbilical  cord.  The  uterine  surface  is  lobulated, 
and  is  connected  with  the  uterus  by  blood-vessels.  The  foetal  surface 
is  covered  by  the  chorion  and  amnios,  and  presents  the  ramifications 
of  the  umbilical  vessels,  which  consist  of  two  arteries  and  a  vein.  The 
radicles  of  these  vessels  communicate  with  each  other,  but  no  commu- 
nication has  ever  been  shown  to  exist  between  them  and  the  utero- 
placentiue  vessels  ;  for  if  we  inject  from  the  umbilical  arteries  we  find 
that  the  placeuta  is  rendered  turgid,  and  that  vessels  are  found  filled 
in  every  part  of  it,  but  between  their  ramiications  there  will  remain 
an  uuinjected  substance,  and  the  uterine  surface  will  not  be  iujected, 
for  the  foetal  vessels  do  not  pass  all  the  way  to  that  surface.  In  like 
manner,  if  we  inject  from  the  uterine  vessels,  the  placenta  will  be 
rendered  turgid,  but  nothing  passes  into  the  fcetal  vessels.  From 
this  circumstance  it  is  concluded  that  the  placenta  consists  uniformly 
of  two  portions :  the  one  is  furnished  by  the  deciduous  coat  of  tho 
uterus,  the  other  by  the  vessels  of  the  chorion,  and  these  two  portions 
may,  during  the  first  three  months,  be  separated  from  each  other  by 
maceration.  The  structure  of  the  fcetal  portion,  so  far  as  can  be 
made  out,  appears  to  be  similar  to  that  of  the  pulmonary  vessels,  the 
artery  terminating  in  the  vein.  But  the  maternal  portion  is  somewhat 
different;  there  is  not  a  direct  communication,  but  the  arteries,  as 
Mr.  Hunter  thought,  seem  to  terminate  in  irregular  cells,  and  the 
veins  appear  to  commence  with  open  mouths  from  these  cells,  for  by 
throwing  wax  in  the  uteriue  arteries  we  fill  the  cells,  and  frequently 
inject  the  uterine  veins  also. 

It  has  always  beeu  considered  doubtful  whether  the  placental  cells 
of  Hunter  were  real  or  artificial,  being,  in  the  latter  case,  produced  by 
extravasation  of  the  injection;  and  recent  researches  have  confirmed 
this  doubt,  but  without  throwiug  any  satisfactory  light  on  this  very 
obscure  subject.  With  regard  to  the  use  of  the  placenta  we  may  infer 
that  it  is  very  similar  in  man  to  what  it  is  in  ruminating  and  other 
animals  ;  it  most  probably  serves  to  produce  a  change  in  the  blood  of 
the  foetus  analogous  to  that  which  the  blood  of  the  adult  undergo-s  in 
the  lungs  ;  and,  from  considering  that  the  fcetus  itself  cannot  create 
materials  for  its  own  growth  and  support,  we  may  further  infer  that 
the  placenta  is  the  source  of  nutrition  also. 

The  navel-string,  or  umbilical  cord,  which  connects  the  child  to 
the  mother,  is  composed  of  the  umbilical  vein  and  two  umbilical 
arteries  twisted  together,  and  surrounded  by  a  gelatinous  substance 
aud  the  reflections  of  the  chorion  and  amnios  ;  it  also  contains  the 
urachus,  aud  the  remains  of  the  duct  of  the  vesicula  alba  and  omphalo- 
mesenteric vessels.  It  is  visible  in  the  human  embryo  in  the  sixth 
week  as  a  short  and  straight  cord  ;  at  birth  the  length  of  it  is,  on  an 
average,  about  two  feet.  The  outer  tunic  of  the  cord,  the  amnios,  is 
continuous  with  the  epidermis,  or  cuticle  of  the  fretus  at  the  umbilicus; 
and  in  the  same  way  the  chorion,  which  is  also  reflected  on  the  navel- 
string,  is  continued  iuto  the  dermis,  or  true  skin  of  the  fcetus. 

The  following  is  Valentin's  account  of  the  development  of  the  prin- 
cipal organs  of  the  human  embryo. 

"  The  primitive  streak  or  groove  is  the  first  indication  of  the  future 
embryo.  It  consists  of  a  very  small  longitudinal  groove  in  the 
middle  of  the  upper  surface  of  the  serous  lamina.  It  soon  after 
enlarges,  while  its  two  margins  are  raised  to  form  the  laminre  dorsales. 
They  grow  over  towards  each  other,  meet  in  a  longitudinal  suture, 
aud  thus  inclose  a  cavity,  the  primitive  tube.  Anteriorly  this  tube 
dilates  into  several  vesicles,  which  lie  behind  each  other,  and  in  which 
is  deposited  the  cerebral  substance.  The  spinal  cord  is  laid  down  iu 
its  remaining  cylindrical  poitiou.    Th?  several  parts  of  the  brain  of 
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the  human  embryo  gradually  pass  through  numerous  transitional 
forms,  which  correspond  with  their  permanent  conditions  in  various 
of  the  lower  animals. 

"A  dense  cord,  the  chorda  dorsalis,  is  early  deposited  beneath 
almost  the  whole  length  of  thi3  primitive  tube.  At  the  samo  time, 
square  spots  are  observed  on  either  side,  symmetrically  arranged  ia 
pairs.  Each  two  corresponding  squares  subsequently  grow  towards 
each  other,  to  construct  the  body  of  a  vertebra.  In  doing  this,  they 
include  between  them  a  corresponding  segment  of  the  chorda  dorsalis, 
and  gradually  altogether  displace  it.  In  Mammalia  and  birds,  the 
remaining  portions  of  this  structure  subsequently  disappear. 

"  The  vertebral  arches  commence  as  dense  curved  pairs  of  streaks; 
each  of  which  unites  on  the  one  hand  with  the  body  of  the  vertebra;, 
nnd  on  the  other  with  its  opposite  fellow.  The  various  processes  of 
the  vertebra)  are  only  added  subsequently. 

"  The  first  rudiment  of  the  skull  is  formed  by  a  membranous 
capsule,  which  gradually  merges  into  a  special  cartilaginous  covering, 
called  the  primordial  skull.  Some  portions  of  the  latter  are  ossified 
immediately  afterwards,  while  others  disappear  after  new  pieces  of 
bone  have  been  opposed  to  them. 

"  The  blastema  adjoining  the  inferior  surface  of  the  skull  produces 
a  series  of  pairs  of  processes,  which  finally  give  rise  to  the  chief 
structures  of  the  face  and  neck.  Those  which  lie  between  the  future 
mouth  and  the  chest  are  called  the  branchial  or  visceral  processes; 
and  the  fissures  which  remain  between  them,  the  branchial  fissures. 
Their  form  and  relations  to  the  vascular  trunks  which  supply  them 
somewhat  resemble  the  type  met  with  in  the  gills  or  branchial 
respiratory  organs  of  the  fish. 

"  The  margins  of  the  central  portion  of  the  serous  lamina  are 
gradually  involuted,  so  as  to  form  the  walls  of  the  thoracic  and 
abdominal  cavities.  But  as  they  only  subsequently  meet  in  the 
inferior  median  line  of  the  embryo  (which  wc  are  supposing  to  be 
horizontal),  there  remains  at  first  a  long  fissure,  through  which  are 
protruded  the  heart,  a  large  portion  of  the  intestinal  canal,  and  the 
allantois.  This  aperture  afterwards  closes  in  the  region  of  the  thorax, 
and  the  posterior  part  of  the  abdomen;  and  finally  disappears,  leaving 
no  relic  save  the  navel.  The  ribs  commence  as  dense  stria?,  which 
first  become  cartilaginous,  and  are  then  ossified.  The  several  pieces 
of  the  sternum  are  developed  by  a  similar  process. 

"  The  extremities  are  at  first  altogether  absent.  They  subsequently 
sprout  in  the  form  of  small  stumps.  Each  of  these  is  first  divided 
into  an  internal  segment  which  pertains  to  the  trunk,  and  corresponds 
to  the  thigh  or  upper  arm,  and  a  free  terminal  plate  which  is  developed 
into  the  hand  or  foot.  The  fore  arm  and  leg  are  only  formed  sub- 
sequently. The  fingers  and  toes  are  at  first  united  by  a  kind  of  web, 
so  as  to  resemble  fins.  This  membrane  begins  to  disappear  from 
without  inwards. 

"The  eye  at  first  forms  a  hollow  vesicle,  which  is  connected  with 
the  brain  by  a  tubular  handle,  the  future  optic  nerve.  The  retina  is 
produced  from  a  deposit  which  resembles  that  of  the  cerebral  sub- 
stance in  the  vesicles  of  the  brain.  The  crystalline  lens,  the  vitreous 
humour,  and  the  iris,  are  only  developed  subsequently.  A  special 
vascular  tunic,  the  capsulo-papillary  sac,  surrounds  the  lens  of  the 
early  embryo.  Its  anterior  segment  then  forms  the  papillary 
membrane,  a  vascular  coat  which  is  stretched  immediately  in  front  of 
the  papillary  aperture.  By  the  gradual  loss  of  its  blood-vessels,  this 
is  converted  into  a  simple  transparent  membrane,  which  disappears  a 
few  days  after  birth. 

"  The  labyrinth  of  the  ear  also  begins  as  a  hollow  vesicle,  having  a 
handle  which  is  continuous  with  the  brain.  The  vestibule,  the 
cochlea,  and  the  semicircular  canals  are  then  developed,  at  what  is 
comparatively  a  very  early  date.  The  formation  of  the  auditory 
ossicles  is  ultimately  connected  with  the  development  of  the  most 
anterior  visceral  arches.  At  this  period  the  long  process  of  the 
malleus  extends  on  the  first  maxillary  process,  or  the  future  lower 
jaw,  as  far  as  to  the  median  line;  in  the  Mammalia,  however,  it  after- 
wards gradually  disappears,  so  as  to  leave  scarcely  a  trace.  The  tym- 
panic cavity  is  chiefly  developed  from  the  gap  situated  at  the  first 
visceral  arch.    The  external  ear  is  produced  last  of  all. 

"  The  organs  of  smell  are  also  first  indicated  by  vesicles  which  are 
connected  with  the  brain.  The  nose  is  developed  afterwards,  during 
the  evolution  of  the  face.  The  palate,  which  is  subsequently  laid 
down,  ends  by  separating  the  cavities  of  the  nose  and  mouth.  The 
tongue  grows  out  of  the  first  maxillary  arch.  The  external  integu- 
ment is  only  separated  into  corium  and  epidermis  towards  the  end  of 
the  second  month,  or  the  beginning  of  the  third.  It  afterwards 
acquires  its  nails,  together  with  its  various  glands  and  hairs.  In  the 
advanced  embryo,  almost  all  the  surface  of  the  body  is  covered  by  a 
very  fine  down.  The  copious  desquamation  and  fatty  secretion  of 
the  skin  result  in  a  caseous  substance  which  covers  many  portions  of 
the  fcetal  body,  and  is  capable  of  protecting  it  like  an  ointment  from 
the  injurious  action  of  the  liquor  arnnii. 

"  Those  primary  changes  by  which  many  of  the  embryonal  organs 
commence,  are  effected  without  the  aid  of  the  vascular  system.  The 
heart  subsequently  begins  as  a  tube,  which,  anteriorly,  is  continuous 
with  centrifugal  vessels  or  arteries;  posteriorly,  with  centripetal tube3 
or  veins.  It  afterwards  undergoes  a  peculiar  involution,  divides  into 
segment?,  produces  the  auricular  appendages,  and  finally,  presents  two 


auricles  .and  a  single  ventricle.  The  latter  gradually  acquires  a 
septum,  which  is  at  first  an  incomplete,  and  finally  a  perfect  one. 
These  embryonal  vessels  gradually  undergo  numerous  changes,  which 
are  due,  not  only  to  the  formation  or  metamorphosis  of  those  organa 
of  the  body  that  are  rich  in  vessels,  but  also  to  a  variety  of  causes 
which  belong  to  the  vascular  system  itself. 

"  The  contrast  of  a  systemic  and  a  separative  circulation  obtains  .it  a 
very  early  date.  A  great  part  of  the  surface  of  tho  yolk  is  at  first 
covered  by  a  vascular  distribution,  the  aurca  vasculosa,  in  which  the 
blood  of  the  embryo  is  changed  by  a  process,  the  details  of  which  are 
at  present  unknown.  This  vitelline  circulation  begins  soon  after  the 
heart  of  the  embryo  has  commenced  to  beat.  In  the  Mammalia  it 
subsequently  disappears,  to  make  way  for  the  placental  circulation. 
The  blood  then  runs  through  the  umbilical  arteries  into  the  foetal 
placenta,  where  it  undergoes  a  diffusion  with  the  blood  of  the  maternal 
placenta,  returning  to  the  foetus  through  the  umbilical  vein.  The 
renovation  thus  produced  corresponds,  not  only  to  the  respiration  of 
the  more  developed  being,  but  also  to  tho  most  pressing  requirements 
of  its  nutrition. 

"The  connection  between  the  state  of  development  of  the  heart  and 
that  of  the  great  vessels,  produces  a  peculiar  movement  of  the  blood, 
which  has  been  designated  tho  foetal  circulation,  or  the  circulation  of 
Sabaticr.  It  is  most  distinct  shortly  after  the  middle  of  pregnancy. 
The  blood  of  the  right  ventricle  then  passes  chiefly  into  the  lower 
half  of  the  body  and  tho  placenta ;  while  that  which  returns  from 
this  organ  goes  chiefly  to  the  left  heart,  iu  order  to  flow  thence  tc 
the  head  and  neck,  from  which  it  finally  returns  to  gain  the  right 
auricle  and  ventricle.  So  that  there  is  a  partial  contrast  between  the 
circulations  of  the  upper  and  lower  halves  of  the  body.  After  birth 
it  is  replaced  by  the  systemic  and  pulmonic  circulations. 

"The  placental  circulation  ceases  soon  after  birth,  being  replaced  by 
the  pulmonic  on  the  respiration  of  air.  But  iu  tho  normal  course  of 
development  tho  preparations  necessary  for  this  change  are  made  some 
months  before  the  end  of  pregnancy.  Hence,  under  favourable  cir- 
cumstances, a  child  which  comes  iuto  the  world  seven  or  eight  months 
after  conception  may  nevertheless  continue  to  live. 

"  The  foramen  ovale  is  due  to  the  fact,  that  the  inferior  vena  cava 
originally  opens  into  the  left  auricle,  and  not  into  the  right,  being 
only  gradually  pushed  over  into  the  latter.  This  explains  why  the 
greater  part  of  the  blood  that  returns  from  the  umbilical  vein  and  the 
lower  parts  of  the  body  passes  into  the  left  auricle  during  the  fcetal 
circulation.  The  groove  which  conducts  it  in  this  course  is  the  relic 
of  a  special  adaptation,  which  dwindles  aud  disappears  in  proportion 
as  the  left  auricle  is  claimed  by  the  advancing  development  of  the 
pulmonary  veins.  Immediately  after  birth,  the  foramen  ovale  is  at 
□ret  closed  mechanically  by  the  action  of  the  auricle  ;  but  it  finally 
becomes  organically  occluded.  The  superior  and  inferior  vena  cava 
then  belong  exclusively  to  the  right  auricle. 

"  The  pulmonary  artery  and  aorta  of  the  new-born  infant  are  con- 
nected with  each  other  by  means  of  the  ductus  arteriosus,  or  duct  of 
Botalli.  This  structure — which  is  a  necessary  result  of  the  develop- 
ment of  the  embryonal  vessels — prevents  the  two  divisions  of  the 
fcetal  circulation  being  completely  separated  from  each  other,  and  also 
hinders  the  perfect  separation  of  the  scarlet  and  dark-red  blood  in 
the  new-born  iufant  whose  lungs  have  begun  to  work.  But  in  the 
first  few  weeks  after  birth,  the  ductus  arteriosus  is  closed  by  a  process 
which  somewhat  resembles  that  seen  in  a  deligated  artery.  It  is  thus 
converted  into  a  ligamentous  band,  in  which  form  it  remains  during 
the  remainder  of  life. 

"After  a  certain  period  of  embryonal  life,  the  umbilical  vein  which 
returns  the  renovated  blood  from  the  foetal  placenta,  sends  branches 
to  the  liver.  Besides  this,  it  unites  with  tho  portal  vein,  which  also 
ramifies  in  this  gland.  Aud  it  has  also  a  certain  communication  with 
the  inferior  vena  cava,  by  means  of  a  vessel — the  nervous  duct  of 
Arantius — which  passes  between  the  two.  Hence,  part  of  the  purified 
blood  which  is  returning  from  the  fcetal  placenta  can  avoid  the  liver, 
and  flow  immediately  into  the  auricle. 

"  The  umbilical  cord  of  the  iufant  is  usually  tied  and  cut  through 
in  some  part  of  its  course.  The  brute  mammals  gnaw  it  asunder  a.) 
soon  as  their  youug  have  breathed.  After  some  time  that  portion 
which  remains  attached  to  the  belly  dries  up,  and  falls  spontaneously 
from  the  navel.  Those  portions  of  the  unbilical  arteries  which  first 
run  along  the  bladder,  aud  then  ascend  on  the  abdominal  walls  to  the 
umbilicus,  become  converted  into  ligamentous  tissue.  The  duct  of 
Arantius  and  a  large  part  of  the  umbilical  vein  also  experience  the 
same  fate. 

"The  development  of  the  intestinal  canal  commences  by  the  centre 
of  the  mucous  lamina  being  raised  aud  folded  inwards.  In  this  way 
it  produces  an  intestinal  groove,  which  is  open  towards  the  yolk. 
This  groove  is  soon  afterwards  shut  off  anteriorly  aud  posteriorly,  so 
that  there  only  remains  a  median  gan,  the  intestinal  navel.  The  cir- 
cumference of  the  mucous  lamina  furnishes  a  covering  for  the  umbili- 
cal vesicle.  The  portion  which  intervenes  between  this  and  tho 
intestinal  navel  is  drawn  out  into  a  cylindrical  duct,  the  pedicle  or 
stalk  of  the  umbilical  vesicle."  (Valentin,  '  Text-Book  of  Physiology.') 

The  foetus  has  many  peculiarities  which  distinguish  it  from  the 
child  after  birth,  most  of  which  are  peculiar  to  its  mode  of  life,  and 
are  lost  immediately  after  being  separated  from  the  mother  at  arc 
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gradually  removed  during  gestation.  Tho  most  characteristic  differ- 
enco  is  that  it  Hvch  in  a  medium  of  water,  and  not  of  nir,  and 
consequently  does  not  breathe  by  lungs,  but  ban  tho  blood  which  U 
deteriorated  by  circulating  through  tho  system  purified  In  some 
manner  in  passing  through  the  placenta.  The  umbilical  vein  carries 
the  blood  from  the  placenta  to  the  foetus :  it  enters  tho  liver  by  tho 
longitudinal  fissure,  and  in  the  trauverse  fissure  communicates  with 
the  vena  porta;,  Rending  the  greater  part  of  tho  blood  to  be  circulated 
in  the  liver.  This  organ  is  of  great  size,  and  seems  to  perform  somo 
important  office  in  the  foetal  economy.  It  is  conjectured  by  Dr.  It.  Leo 
to  secrete  albuminous  matter,  which  nourishes  tho  fectus.  Tho  rest  of 
the  blood  is  transmitted  directly  to  the  vena  cava  inferior  by  the 
ductus  venosus,  which  seems  to  be  a  continuation  of  tho  umbilicial 
vein  in  man,  though  in  most  animals  it  is  merely  a  branch  arising 
from  the  sinus  of  the  veua  porta;.  Tho  blood  conveyed  by  the  vena 
cava  inferior  to  the  right  auricle  of  the  heart,  does  not  all  pass,  as  in 
the  adult,  into  tho  right  ventricle,  but  a  great  portion  goes  imme- 
diately into  tho  left  auricle  through  an  opening  in  tho  septum  of  the 
auricles  called  the  foramen  ovale,  which  closes  up  immediately  after 
birth.  The  blood  that  still  goes  into  the  right  ventricle  through  tho 
auriculoventricular  orifice  ia  propelled  into  the  pulmonary  artery, 
but,  as  there  is  no  use  for  it  at  present  in  the  lungs,  it  nearly  all  passes 
through  a  vessel  named  the  ductus  arteriosus  into  the  aorta.  This 
duct  also  becomes  obliterated  after  birth,  its  functions  having  ceased 
when  once  the  child  has  breathed. 

By  the  aorta  the  blood  is  sent  from  the  left  side  of  tho  heart  and 
ductus  arteriosus  to  the  different  parts  of  the  body,  from  which  it  is 
returned  by  the  veins,  but  a  great  part  of  it  passes  out  of  the  body  of 
the  fectus  by  the  umbilical  arteries,  which  are  continued  from  the 
internal  iliacs,  and  pass  out  at  the  navel  to  go  to  the  placenta.  The 
blood  of  the  fectus  differs  in  its  physical  and  chemical  qualities  from 
that  of  the  adult.  There  is  before  birth  no  distinction  between  arterial 
and  venous  blood ;  it  is  of  a  dark  colour  in  both  systems  of  vessels. 
The  purified  blood  is  brought  from  the  placenta  by  the  umbilical 
vein,  and  is  mixed  before  arriving  at  the  heart  with  that  which 
has  been- circulating  through  the  foetus:  the  mixed  blood  is  then 
transmitted  by  the  aorta  to  various  parts  of  the  body;  some  of  it 
only  going  again  to  the  placenta  by  the  umbilical  arteries  to  be  again 
purified. 

The  position  of  the  child  in  the  uterus  is  that  which  takes  up  the 
least  room  ;  it  lies  with  the  head  downwards,  the  chin  being  bent  on 
the  breast;  the  knees  are  doubled  up  close  to  the  belly,  and  the  arms 
are  folded  in  the  space  between  the  head  and  legs.  This  is  the  most 
general  position,  and  the  child  thus  forms  an  oval  figure,  of  which  the 
head  form3  one  end  and  the  breech  the  other.  The  long  axis  of  this 
ellipse  measures  in  the  ninth  month  fully  teu  inches,  and  the  short 
one  five  or  six  inches.  The  quantity  of  fluid  which  surrounds  the 
child  at  the  full  time  is,  on  an  average,  about  two  pints. 

The  ordinary  period  of  utero-ge3tation  in  man  is  forty  weeks, 
though  labour  often  takes  place  before  this  period,  or  is  delayed  a 
little  beyond  it.  The  embryo  having  now  arrived  at  a  sufficient 
degree  of  maturity  to  exist  separately,  the  fibres  of  the  uterus  con- 
tract, accompanied  by  contraction  of  the  abdominal  muscles  and 
diaphragm.  In  consequence  of  this  pressure  the  membranes  gradually 
dilate  the  mouth  of  the  womb;  they  then  burst  and  evacuate  the 
liquor  amuii,  when  the  pressure  acts  upon  the  child  itself,  which  is 
gradually  forced  into  the  world,  and  commences  a  new  existence.  In 
man,  and  other  Mammalia,  the  young  being  for  a  considerable  time 
depends  upon  its  mother  for  the  whole  of  its  nourishment,  and  very 
generally  requires  a  supply  of  warmth  and  a  degree  of  protection  till 
it  is  able  to  provide  for  itself. 

REPTILIA,  a  class  of  Animals  belonging  to  the  sub-kingdom 
Vertebrata,  and  embracing  the  creatures  usually  known  as  Crocodiles, 
Lizards,  Turtles,  Tortoises,  Frogs,  Toads,  and  Serpents.  In  tho  articles 
Amphibia,  Cuocodilid.e,  Ciielonia,  Ophidia,  and  Sauria,  will  be 
found  an  account  of  the  principal  forms  and  organisation  of  these 
creatures.  We  here  propose  to  give  a  slight  sketch  of  their  history, 
and  the  attempts  made  at  their  general  classification. 

The  ancient  monuments  of  the  Egyptians  prove  that  the  great 
groups  of  the  tortoises,  the  lizards,  the  serpents,  and  the  frogs,  as  well 
as  their  habits,  were  well  known  to  that  people  ;  and  the  Sacred 
Scriptures  abound  in  passages  (the  Old  Testament  especially)  showing 
that  a  similar  knowledge  obtained  when  they  were  written.  Indeed 
from  the  earliest  times  these  forms  must  have  attracted  the  attention 
of  man ;  and  a  natural  desire  on  his  part  to  ascertain  which  of  them 
were  dangerous,  and  which  were  innocuous,  must  have  led  him  to 
particular  inquiry  in  order  to  solve  the  doubt. 

In  Herodotus  and  Atheua3U3  there  are  not  wanting  passages 
indicative  of  precise  notions  respecting  many  species  of  reptiles. 

That  this  class  of  animals  had  employed  no  small  portion  of  the 
acute  observation  of  Aristotle,  and  that  he  was  well  acquainted  with 
their  form,  structure,  and  habit,  appears  from  the  great  work  which 
has  justly  immortalised  him  as  a  zoologist.  We  need  only  refer  to  the 
following  passages  in  his  '  History  of  Animals '  to  be  well  satisfied  of 
tho  fact  (lib.  i.,  c  1.;  lib.  ii.,  c.  10,  17;  lib.  v.,  c.  3,  4 ;  lib.  viii.,  c. 
2,  17).  We  find  noticed  the  oviparous  quadrupeds,  namely,  the  land 
and  mariue  Testudinata,  the  crocodiles,  the  lizards,  &c. ;  the  serpents, 
with  an  observation  that  they  may  be  placed  at  the  side  of  the  lizards, 


REPTILIA.  m 


as  resembling  them  closely,  if  we  suppose  the  lizards  to  be  lengthened 
and  deprived  of  their  feet.  The  frogs  are  also  often  mentioned. 
Aristotle  was  quite  aware  of  the  generation  of  most  of  this  class  ;  he 
knew  that  the  viper  was  ovoviviparous,  and  dates  that  it  brings  forth 
its  young  alive,  having  produced  an  egg  internally  (<5  pXv  »x<s 
faoroKti,  Iv  auTw  -nponov  inn 610)0 as) ;  and  he  indicates  what  auimah) 
should  be  designated  as  Amphibia. 

Pliny  writes  much  and  elegantly  concerning  this  class;  but  the  b:-st 
of  his  observations  are  borrowed  from  Aiistotlo,  and  his  far  from  well- 
digested  compilation  is  mixed  up  with  so  great  a  portion  of  error  and 
so  large  a  measuro  of  credulity,  as  justly  to  merit  the  ensure  parsed 
by  Cuvier  on  this  voluminous  and  pleasant  author,  but  too  often 
fabulous  natural  bistoriau. 

Darkness  settles  on  the  period  from  the  fourth  to  the  ninth  century 
as  far  as  the  history  of  the  sciences  is  concerned ;  but  at  that  epoch 
the  best  Greek  works  were  translated  by  the  Arabs,  who  thus  hauded 
on  tho  most  curious  known  facts,  especially  those  which  had  any 
reference  to  the  art  of  medicine.  Again  there  is  a  great  void  till  tho 
early  part  of  tho  sixteenth  century,  when  Trance  produced  Belon  and 
Rondeletius,  Italy  Salviani,  and  Switzerland  that  prodigy  of  erudition, 
as  he  is  designated  by  Boerhaave,  Conrad  Qesner.  Two  of  Gesner's 
books  are  devoted  to  the  natural  history  of  reptiles — lib.  ii.,  '  De 
Quadrupcdibus  Oviparis  ;'  and  lib.  v.,  '  De  Serpentium  Natura.' 

Towards  the  end  of  the  same  century  Aldrovandi  appeared.  Tho 
results  of  fifty  years'  research  in  collecting  objects  of  natural  history, 
the  drawings  which  he  caused  to  be  made  of  them,  and  his  diligent 
studies  relative  to  every  point  bearing  on  their  history,  appeared  after 
his  death,  which  happened  in  1605,  in  fourteen  volumes  folio.  The 
two  books  upon  serpents  and  lizards  do  not  appear  to  have  been 
published  till  1640,  when  they  were  given  to  the  world  by  Professor 
Ambrosini  of  Bologna :  twenty-two  chapters  are  occupied  by  the 
serpents,  and  six  only  are  dedicated  to  basilisks,  dragons,  and  other 
lizards,  the  greater  part  of  which  however  are  fabulous. 

Jonston's  'Historia  Naturalis,'  edited  by  Henry  ltuysch,  son  of  the 
celebrated  anatomist,  under  the  title  of  '  Theatrium  Universale  Omnium 
Animalium,'  is  principally  a  selection  of  the  remarks  of  those  who 
preceded  him,  aud  he  has  but  few  observations  which  can  be  called 
his  own ;  still  fewer  indeed  than  Aldrovaudus,  who  does  not  abound 
in  originality. 

But  it  is  to  our  countryman  John  Ray  that  we  owe  the  first  arrange- 
ment which  can  be  truly  called  systematic:  in  his  '  Synopsis  Methodica 
Animalium  Quadrupedum  et  Serpentini  Generis,'  which  first  appeared 
in  1693,  we  have  a  classification  based  on  the  mode  of  respiration,  the 
volume  of  the  eggs,  their  colour,  &c.  This  basis  is  not  indeed 
strengthened  by  any  description  of  the  habits  or  organisation  of  the 
reptiles  on  which  he  treats,  aud  cannot  but  be  considered  a3  insuf- 
ficient; still  it  is  valuable,  aud  has  the  merit  of  leading  the  way  to 
more  accurate  methods. 

The  Amphibia  form,  in  the  last  edition  of  the  '  Systema  Naturce,' 
published  by  Liunaeus  himself,  the  third  class  of  the  animal  kingdom. 
This  class  consists  of  three  orders  : — 

1.  Reptiles,  which  are  described  as  '  pedati,  spirantes  ore.' 

2.  Serpentes,  which  are  characterised  as  '  apodes,  spirantes  ore.' 

3.  Nantes,  which  are  characterised  as  '  pinuati :  spirantes  etiam 
branchiis  lateralibus.' 

The  last  order,  which  consists  of  cartilaginous  and  other  fishes, 
forms  no  part  of  our  present  inquiry,  which  is  confined  to  animals 
included  in  the  two  first. 

The  Reptiles  are  thus  designated  :  —  '  Os  respirans  pulmonibus. 
Pedes  quatuor:' — and  they  consist  of  the  genera  Tcstudo  (Land, 
Marine,  and  Fresh-Water  Tortoises) ;  Jlana  (Frogs  and  Toads);  Draco 
[Draconina];  aud  Lacerla,  which  includes  the  Crocodiles  and  the 
rest  of  the  Saurians. 

The  Serpentcs  have  the  following  general  character:—'  Os  respirans 
tantura  pulmonibus.  redes  nulli,  piuua:ve  natntorise  nulla;.  Aures 
nulla;;'  and  they  comprise  the  followiug  genera  : — Crotalus (tho  Rattle- 
Snakes) ;  Boa  (Boas  aud  Pythons);  Coluber,  including  all  serpents 
which  have  abdominal  scuta  and  subcaudal  scales,  whether  poisonous 
or  not;  Any  wis,  including  the  Slow-Worms,  Bipcs  and  other  serpents, 
the  poisonous  Cerastes,  &c. ;  Amphisbama ;  and  Cecilia. 

The  work  on  Oviparous  Quadrupeds,  published  by  Klein  in  1751 — 
'Quadrupedum  Dispositio  Brevisque  Historia  Naturalis' — requires 
hardly  any  notice,  aud  another  which  made  its  appearance  in.  1755 — 
'Teutamen  Herpetologias' — deserves  as  little.  The  latter,  notwith- 
standing its  extensive  title,  treats  only  of  serpents  ;  and  the  varue 
of  the  criticisms  of  this  opponent — he  cannot  be  called  rival — of 
Liuurcus  may  be  appreciated  by  his  arranging  in  the  same  category 
the  Earth- Worms,  Tape- Worms,  and  Leeches. 

But  it  is  to  the  'Specimen  Medicum'  presented  by  Laurenti  at 
Vienna,  in  order  to  obtain  the  degree  of  Doctor,  that  we  must  look 
for  the  first  well-digested  history  of  reptiles.  This  remarkable  work, 
which  omits  the  Tortoises,  but.  in  other  respects  may  be  said  to  have 
formed  an  era  in  the  science  of  Herpetology,  is  divided  into  two  parts : 
the  first  relates  entirely  to  the  natural  history  aud  characters  cf  the 
genera  ;  the  second  is  devoted  to  specific  descriptions,  and  the  record 
of  experiments  made  to  detect  the  existence  of  poison  in  some  species, 
and  the  effect  of  remedies  in  certain  cases.  But  though  this  most 
able  treatise  is  always  quoted  as  that  of  Laurenti,  it  has  been 
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attributed  to  Winter!,  a  distinguished  chemist  of  Vienna,  whose  name 
appears  oddly  in  the  last  page  of  the  work  as  having  been  the  assistant 
of  Laurenti  —  or  rather  his  '  collaborateur'  —  in  his  therapeutic 

experiments. 

Though  Scopoli  devoted  but  a  few  pages  to  the  Reptiles,  his  observa- 
tions must  not  be  passed  by.  The  pupil  of  Liniucus,  he  showed 
himself  worthy  of  his  master  :  but  at  the  same  time  he  appears  iu 
his  arrangement  to  have  been  fettered  by  the  principles  adopted  by 
the  great  .Swede,  though  he  varied  the  application  of  them. 

The  Count  Lacdpdde  (1788-90)  divided  the  Reptiles  into  three  great 
groups :  — 

1.  Oviparous  Quadrupeds,  subdivided  into  (1)  those  which  possess 
a  tail,  aud  (2)  those  which  are  tailless. 

2.  Biped  Reptiles. 

3.  Serpents. 

In  1799  the  method  of  It  Alexandre  Brongniart  was  read  to  the 
French  Academy  of  Sciences,  and  it  seems  to  have  been  first  pub- 
lished in  the  'Bulletin  des  Sciences,'  in  1800;  it  was  afterwards 
printed  among  the  other  Memoirs  of  the  National  Institute.  His 
classification  may  be  regarded  as  a  considerable  step  in  advance  of 
those  who  had  preceded  him,  and  had  principally  confined  themselves 
to  external  characters,  well  defined  doubtless,  but  of  little  moment 
when  compared  with  those  based  on  organisation  and  habits.  Whilst 
they  carefully  attended  to  the  presence  or  absence  of  tail  or  feet, 
they  neglected  those  essential  points  which  spring  from  generation 
and  development.  Brongniart  pointed  out  the  approximation  of  the 
Tortoises  to  the  Lizards,  and  even  to  the  Serpents,  and  was  the  first 
to  show  that  the  Toads,  Frogs,  aud  Salamanders,  ought  to  constitute 
a  separate  order. 

M.  Brongniart  recognised  the  following  orders  :  — 

1.  Chelonians  (Tortoises). 

2.  Saurians  (Lizards). 

3.  Ophidians  (Serpents). 

4.  Batrachians. 

The  method  of  Lace|j6de  seems  to  have  found  more  favour  iu  the 
eyes  of  M.  Latreille  than  that  of  M.  Alex.  Brongniart,  which  last 
must  have  been  known  to  the  former  when  he  published  his  '  Natural 
History  of  Reptiles,'  iu  1801.  He  places  in  his  first  division  the 
Oviparous  Quadrupeds,  whose  body  is  provided  with  feet,  dividing 
I  hem  into  two  sections,  according  as  they  have  imguiculated  or  claw- 
less  toes,  and  a  scaleless  skin.  His  second  division  is  formed  by  the 
Serpents ;  and  in  his  third,  designated  by  the  name  of  Pneuino- 
hrauchians.  he  places  the  genera  Proteus  aud  Siren,  as  well  as  another, 
which  he  names  Ichthyosaurus,  which  last  is  only  a  Tadpole. 

In  1825,  when  the  scieuce  had  very  much  advanced,  M.  Latreille, 
in  his  '  Families  of  the  Animal  Kingdom,'  published  another  arrange- 
ment, which  Messrs.  Duine'ril  aud  Libron  have  digested  into  the 
following  table  : — ■ 


Classes. 


IIL.MACKY.MES  PULMGNEES 

OltDtttS. 


Cuirasscd 


Chelonians 


Einydo:aurians 


f  Lacertiform 


Families. 
f  Crvptopods  (Testudo, 
J  &c). 

"]  Gymnopods  [Saarothe- 
(_     lyx,  Trionyx,  &c). 

) Crocodilian*  (Croco- 
diles, &c). 


Reptiles  .  / 


I  Saurians 


Laccvtians 

&c.). 
Iguaniaos 

Sc.). 
GccUotians 

&c). 
Ch.iniclconians 


( Monitor, 
(Iguana, 
{GetXo, 
[Cha- 


Scaly 


vAn"Uifora> 


\    mteleo,  &C.) 

Tetrapods  [Sdneus, 

Sc/is,  Chalcides). 
Dipods  (Bipts,  Bima- 

lltllt). 

Apods  (Anijuis,  Ophi~ 
saurits,  &c). 


\  Ophidians 


Idiophids 


Eatrachophids 


Amphibia  . 


'  Amphisbocnians  (Atn- 

phitbeena,  &c). 
Cylindrical  (Tortrix). 
Coluherians  (Acro- 
chordus.   Boa,  Py- 
(      thou,  &c  ). 
Anguivipcrs  (Bongn. 
rus,  Uydrophts,  1'c- 
lamys,  &c). 
Vipers  (Crotnlus,  Be- 
\     rus,  Naja,  &c). 
.    Gymnophids  (Uccilia). 

[ Anurous  {Pipe,  Bufo, 

as  J  TT  X™"'  *?•)•  . 
1  Urodeles  (Salamandra, 

Triton,  Axolotl). 

■crennibranchians  \  Mf  ^ 
Siren). 


In  1802  and  1803  appeared  the  '  Traite"  General'  of  Daudin  Iu 
this  distinguished  work  the  method  of  M.  Alexandre  Brongniart  is 
followed,  in  so  far  as  the  division  of  the  Reptiles  iuto  four  orders. 
In  the  three  sections  of  Chelonians  57  species  are  named  aud  described. 
In  the  order  Sauriaus,  Daudin  first  places  Crocodiles,  with  its  three 
sub-genera  [CiiocodiliDjE],  and  theu  the  genera  Draco,  Tupineunoit  (iu 
which  he  describes  several  new  species),  Laccrla  (subdivided  into  the 
Ameivas,  the  Collared,  Ribanded,  Spotted,  Gray,  Dracenoid,  aud 
Striated  Lizards) — 31  species  iu  all,  aud  including  the  genera  'Track//- 
dromus,  Draco,  Basili&cus,  and  Agama  (which  last  is  subdivided  into 
five  sections),  Seps,  and  Chalcides.  The  third  ord  r,  Ophidians, 
contaius  numerous  and  natural  genera,  some  of  them  rather  over- 
loaded, Coluber  for  instance,  under  which  172  species  are  arranged ; 
aud  others  with  only  one  or  two.  The  fourth  order,  Batrachiaus, 
appears  to  have  employed  his  particular  attention.  [AlfPHIBIA.]  He 
includes  Sulamandra  and  Triton  in  one  genus,  and  assigns  a  single 
species  to  the  genera  Proteus  and  Siren.  Such  is  a  more  sketch  of 
the  great  work  of  Daudin,  founded,  as  he  himself  declares,  upon  his 
personal  examination  aud  study  of  517  species. 

In  the  short  notice  published  by  George  Cuvier,  in  his  '  Tableau 
Fldmeutaire  de  l'iiistoire  Naturelle'  (1798),  he  divided  the  Reptiles, 
like  Lacepede,  into  Oviparous  Quadrupeds,  Serpent3,  and  Biped 
Reptiles. 

Oppel  (who  had  been  a  diligent  attendant  at  M.  Dumdril's  course  of 
lectures  in  1307  aud  lb08,  aud  in  whose  works  much  of  the  lessons  of 
the  latter  are  to  be  traced,  as  Oppel  himself  acknowledges),  after 
publishing  in  the  19th  volume  of  the  'Annalesdu  Musduin,'  a  Memoir 
ou  the  Ophidians,  and  another  ou  the  Batrachians,  produced,  in  1811 
at  Munich,  his  treatise  'Die  Ordnuugen,  Familien,  und  Gattuugen  der 
Reptilieu,  als  l'rodroin  einer  Naturgeschichte  derselbeu'  (thin  4tc). 

The  following  synoptical  table  exhibits  Oppel* s  method  : — 


Tcstudina'.a. 


Uxtmix  .  .\ 


Xuda 


k  Op'-idii 


Apoda. 
Cue  ata. 
Ecaudata. 


Chelonii. 
Em  j  das. 

Crocodilini. 

Ccckoides. 

Iguanoidcs. 

Laccrtini. 

Sctnco  des. 

Chalcidici. 


In  1790  Merrem  published  a  paper  in  German,  with  the  title  of 
'  Materials  for  a  Natural  History  of  Amphibia,'  and  iu  1820  and  1821 
two  other  papers  followed.  These  papers  treat  of  serpents  and  several 
genera  of  Sauriaus,  and  are  illustrated  with  coloured  plates.  But  his 
system  appears  to  have  been  published  (iu  1800)  at  the  suggestion  of 
Bechstein,  who  had  translated  Lacdpede's  'History  of  Reptiles'  info 
Gerrnau ;  and  in  1820  a  second  edition  of  this  system,  which  is  shown 
iu  the  following  table,  made  its  appearance  : — 


Classes.  Orders. 

Testudinata 
Loricata 


FllOLinOTA 


Tribes.  Subdivisions. 

with  feet    ,..  ..  ,  , 
(  Digitated. 


(Crocodiles) 


^Squammata  / 


( Graditntia .        .  . 

Repchtia    (Angnis,  Ophi- 
suurus,  Aconlias). 


Ascfthtbutw. 

Source. 

Chalcidici. 


Guloncs  f 
Typhlini. 


nnocui. 
eiunuti. 


Eatraciiia 


Serpetitta       .  . 

Tnredentia  (Cbirotrs). 
^  I'rendentia  (Chamscteonj. 


{Apoda  (Ccecilia). 
Salicntia  (liana,  &c  ). 
f  Whh  eyelids  {  )  [S"'a""",' 

Gia.lientia)  without  eye-)  ■^■"'P!"J''"'c>la  P?" 
I     ...       '    <     pochton,    or  Pro- 

'  teus). 


M.  De  Blainville,  iu  1S16,  published  in  the  '  Nouveau  Bulletin  des 
Sciences  de  la  Society  Philomatique,'  the  prodromus  of  his  systematic 
distribution  of  the  animal  kingdom,  which  he  produced,  in  1822, 
in  his  '  Principes  d'Auatomie  Comparee.'  Under  the  type  O.teozoaria, 
and  the  sub-type  Ovipara  or  Amas.'ozoai-ia,  he  places  the  Reptiles, 
which  he  divides  into  two  classes,  namely — 1,  Reptiles  or  Ornithoid 
Squammifers;  2,  Amphibians  or  Nudipellilers,  Naked  Ichthyodiana, 
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The  First  Class  is  separated  into  threo  ordors : — 
I.  ChelouiatiB,  consisting  of  the  genera  Tcstudo,  Emyt,  Clidyi, 
Trionyx,  Chelonia,  and  Dermochelys  (Sphargis). 

•  II.  Kmydosauriaus,  or  Crocodiles,  divided  into  three  subgenera. 

III.  Naurophinus,  or  BipenuianH,  which  are  separated  into  two  Bub- 
orders  : — 

A.  Saurians,  consisting  of  tlio  families  of  Gockoidians,  Agatnoidians 
(t  te  Normal,  as  Aijama  an<l  Basiliscus,  and  the  Anormnl,  as 
Clumaleo  and  Drain),  the  Iguanoidians,  Tupiuiuiibis,  and  tlio 
L1H1  ertoidians  (dividod  into  Tetrapods,  Dipods,  and  Apods). 

B.  Op  lidians,  which  are  divided  into — 

1.  The  Dipods  (ChirotcB). 

2.  Apods: — a  (with  numerous  teeth),  Pclumys,  II i/dropkit,  tho 
Vipers,  and  tlio  Lethil'ers  ;  /3  (without  venomous  teeth),  tho 
Amphisb;cuas,  the  Climbers  or  Boas,  and  the  Colubers. 

Tho  Second  Class,  Ichthyoid  or  Nudipelliferous  Amphibians,  is 
composed  of  four  orders  : — 

1.  The  Batraehiaus,  divided  into  two  sub  orders — o  (Aquiparous), 
Rana,  &c.  ;  /3  (Dorsigerous),  Pipa. 

2.  The  Pseudosaurians  or  Salamanders. 

3.  The  Subichthyana,  or  True  Amphibians  (Proteus,  Siren). 

4.  The  Pseudophidiaus  (Ccecilia). 

Dr.  John  Edward  Gray  published  in  1825  his  'Synopsis  of  tho 
Genera  of  Reptiles  and  Amphibia,'  in  the  'Annals  of  Philosophy.' 
He  considers  the  Reptiles,  or  scaly-skinned  group,  and  the  Amphibia, 

naked-skiuned  group,  as  distinct  classes. 

The  cla*>s  Ileplilia  are  thus  divided  : — - 

§  I.  Body  covered  with  imbedded  hard  plates  ;  legs  distinct,  fit 
for  walking.    Loricata,  Gray,  not  Menem. 

Order  I.   Emydosauri,  Do  Blainville. 
Families. — 1,  Crocodilidcc  ;  %  Ichthyosauvidie  ;  3,  Pics iosaur idee. 
Dr.  Gray  thinks  that  Mcyalosaurus  of  Bucklaud  is  perhaps  allied  to 
this  order. 

Order  II.    Sawi,  Dc  Blainville. 
Section  1.  Tongue  not  extensile.    Ascalabola,  Merrem. 
Families. — 1,  Stellionidie  ;  2,  Gcckotidee. 

Section  2.  Tongue  extensile.    Saurce,  Merrem. 
Families. — 3,  Tupinambidce  ;  4,  Lacertinidcc ;  5,  Chamceleonidce. 
Order  III.  Saurophidii,  Gray. 
Section  1.  Body  covered  with  imbricate  scales ;  anus  transversa, 
not  terminal ;  tongue  extensile. 
Families  :  1,  Scincidce,  Gray;  2,  Anyaidw. 

Section  2.  Body  covered  with  intricate  (imbricate  ?)  scales ;  anua 
terminal. 
Family  :  3,  Typhlopidce,  Gray. 

Section  3.  Body  covered  with  rings  of  square  scales. 
Families  :  4,  Amphisbcenidce,  Gray  ;  5,  Chalcididce. 

Order  IV.  Ophidii,  Brongn.    (Serpente*,  Linn.) 
Section  1.  Upper  jaws  with  fangs  only.    Venati.    ( Venenati  must 
be  meant.) 

Families:  1,  Crotalidie  ;  2,  Viperidw. 

Section  2.  Upper  jaw  with  tee'h,  and  with  or  without  fangs; 
oviparous. 

Families:  3,  Uydridic  ;  4,  Culubrida: ;  5,  Boidie. 

Order  V.  Chclonii.    (Tcstudinata,  Oppel.) 
Section  1.  Feet  and  head  retractile  into  the  carapace;  carapace 
solid,  covered  with  horny  scales.  Cryptopodi. 
Families:  1,  Testudinidce  ;  2,  Emydidce,  Bell. 


Section  2.  Feet  and  head  not  or  only  partly  retractile  into  tho 
carapaco  ;  carapace  mostly  soft,  Ggmnopodi. 
Families:  3,  Trionycidce  ;  i,  SphOTffida  J  5,  L'/ieloniadce. 
The  following  table  of  tho  adiuity  of  Reptiles  is  given  by  Dr.  Gray : — 
Normal  Groups.  Auncctaut  Groups. 

Order  I. — Sawi. 

3.  Lacerlinidie. 

4 .  ChaiiucUonidce. 

5.  TujiinumbUUe. 
Order  II.  —  Emydosauri. 

3.  Plcsiosauridie. 

4.  Ichtltyosauridie. 

5.   . 

Order  III. — C'lielotiii. 


Stellionidce, 
Qeckot  idw. 


Crocodilidce. 


Tcsludinidee. 
Emijdidee. 


Crotalidce. 
Viperidie. 


Scincidw. 
Anyuidie. 


3.  Trionycidce. 

4.  Spharyidw. 

5.  Careltidce  (C/ieloniadte  f) 
Order  IV.—  Ophidii. 

3.  Ilydridce. 

4.  Colubridai. 

5.  Boidie. 
Order  V. — Saurophidii. 

3.  Typhlopsidce. 

4.  A  inphisbecnidce. 

5.  Chalcidcc. 


The  '  Neue  Classification  dcr  Reptilien  '  of  Fitzinger  was  published 
at  Vienna  in  182G.  This  work,  the  result  of  much  anatomical  and 
physiological  study,  has  always  held  a  prominent  place  in  the  hUtory 
of  Herpetology,  and  its  leading  principles  will  be  seen  in  the  following 
table  : — ■ 


Class. 


Orders. 


Tribks. 


I.  Tcstudi- 
nata . 


II.  Loricat 


icata  •  |  j' 


Families. 
Carcttoides. 
Testudinoides. 
Emydoides. 
Chelydoides. 
Trionychoides. 

Ichthyosauroides. 
Crocodiloides. 


f  llonopnoa  .  ( 
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111*  Sqiiam- 
muta 


IV.  Nuda 


8.  Ascalabotoidos.  9.  Chamaeleo. 
nides.  10.  Pneustoidcg.  11. 
Draconoidcs.  12.  Agamoides. 
13.  Cordyloides.  14.  Tachydro- 
moides.  15.  Ophisauroides.  16. 
Chalcidoides.  17.  Ameivoideg. 
18.  Lacertoides.  19.  Scincoidcs. 
20.  Anguinoides.  21.  Amphis- 
ba;noides.  22.  Typhlopoidcs. 
23.  Gymnophthalmoides.  24.1ly- 
sioides.  25.  Pythonoidcs.  26. 
Colubroidcs.  27.  Bungaroides. 
23.  Viperoides.  29.  Crotaloides. 
(Saurians  and  Ophidians.) 

30.  Ca?cilioidcs. 


Dipnoa 


T31.  Ranoides. 
I  32.  Bufouoides. 
V.  Ifutab  lia  ^  33.  Bombinatoroides. 
|  34.  Pipoidcs. 
^35.  Salaniandroides. 


VI.  Immula- 

bilia 


j  36. 
.137. 


Cryptobranchoidcs. 
Phanerobi anchoides. 


Ilcart  with 


The  following  is  a  synoptical  table  from  the  second  edition  of  Cuvier's  '  Regno  Animal.' 
Orders. 

r  Horny,  without 

teeth    .       .      Chclonians      ••••  • 


/  I.imbs  : 
Jaw  s 


Auricle. 


Double  ( 


Ordinal y  : 
tors  to  the 
number  c!  . 


Toothed 


Saurians 


Feet 


Five  before,  four  behind  .... 

! Bifurcated,  extensible 
Not  extensible  :  (  0riinar5' 
Body    .    .    .  j  , 


Flattened 

{ Vermiform,  very  extensible 
I  Very  short,  or  to  the  number  of  four  at  least 

|  With  three  eyelids     .  . 


t  No  Limbs 


Single 
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Ophidians 


Butracmans 


Skin 


.Scaly :  Eyo 


Naked 


Without  a  thiid  evclid 


Families. 
Chclonians. 
Crocodilians. 
Lacertians. 
Iguanians. 
Gcckotians. 
Chamcleorlans. 
Scincoidians. 
Anguis. 
True  Serpents. 
Naked  Serpents. 
Batrachian*. 
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Messrs.  Cams  and  Ficinus  have,  iu  tbeir  zoological  arrangement, 
adopted  very  nearly  the  classification  of  Merrem  and  the  principles  of 
Oken  for  the  Reptiles. 

In  the  method  proposed  by  Dr.  Harlan,  in  the  '  Journal  of  the 
Academy  of  Natural  Sciences  of  Philadelphia,'  he  adopts  the  four 
orders  of  Batrachians,  Ophidians,  Sauriaus,  and  Cheloniaus. 

In  182S  Ritg<!n's  classification  of  Reptiles  appeared  in  the  'Nova 
Acta  Nat.  Cur.,'  to  which  we  refer  those  of  our  readers  who  may  wish 
to  consult  it.    This  classification  is  not  much  attended  to. 

Wagler  published  his  '  Naturalischrs  System  der  Amphibieu/ 
founded  upon  the  organisation  of  the  animals,  at  Munich  in  1830. 

In  this  system  the  Amphibia  consist  of  eight  orders: — 1,  the  Tor- 
toises ;  2,  the  Crocodiles;  3,  the  Lizards;  4,  the  Serpents;  5,  the 
Orvets  ;  6,  the  Otccilue  ;  7,  the  Frogs  ;  and  8,  the  Ichthyodes. 

Iu  1832  Professor  Midler  of  Bonn  published  his  '  Beitrage  fiir 
Anatomie  uud  Naturgeschichte  der  Amphibieu.'  ('  Zeitschrift  fiir 
Physiologie  von  Tiedemann  und  Trevirauus,'  Heidelberg.)  Mucli 
interesting  detail  relating  to  the  hUtoty  of  reptiles  is  here  entered 
into,  but  the  Professor  treats  more  especially  of  the  Batrachians  and 
Serpents.  He  divides  the  Amphibia  into  two  groat  orders,  consisting 
of  the  scaly  and  the  naked. 

Scaly  Amphibia.  Naked  Amphibia. 

Occipital  condyle  simple  .       .    Occipital  condyle  double. 

True  ribs     .  .       ,    .    None  or  rudimeutal. 

Auricle  of  the  heart  double      .  Single. 

Internal  ear  with  round  and 

oval  fenestra)        .       .       .    Oval  only. 

With  a  distinct  cochh  a       .    .  None. 

Penis  of  the  males  simple  or 

double  None. 

No  metamorphosis  .  .  .  Most  frequently  a  distinct  meta- 
morphosis. 

No  brancbioo  ....  Distinct  branchiae,  or  with  per- 
sistent or  not  permanent 
holes. 

Skin    scaly,    scutcheoned,  or 

cuirassed  .       ,       .       .    .  Naked. 

Professor  Midler  divides  the  Serpents  in  accordance  with  their 
anatomical  structure. 

The  Microstomes,  or  those  which  have  a  not  dilatable  mouth,  cor- 
respond very  nearly  to  the  Homoderms  of  M.  Dumdril.  Tliey  are 
separated  iuto  four  families: — 1,  the  Amphisbsouoids;  2,  the  Typh- 
lopius  ;  3,  the  Uropeltaceans  ;  4,  the  Tortricins. 

The  second  sub-order  (Macrostomes)  corresponds  with  the  Hetero- 
derms  of  M.  Dumdril.  These  are  divided  into  seven  families  : — 1.  the 
Oligodonts ;  2,  the  Holodonts  (Python,  &c.) ;  3,  the  Isodonts  (Boa, 
Pscudoboa,  &c);  4,  the  Heterodonts  (Dendrophis,  Corondla,  &c.)  ;  5, 
Amphiboles  (Dryophis,  Dipsas,  &c.) ;  6,  the  Antiochalinans  (Bongarus, 
Naja,  &c.) ;  and  7,  the  Serpents  with  three  sorts  of  teeth,  and  in  which 
all  the  mandibular  teeth  are  perforated  and  venomous  (Flaps,  Scytak, 
Crolalus,  &c). 

In  1833  the  first  part  of  Schinz's  '  Naturgeschichte  und  Abbildungen 
der  Reptilien '  was  published  at  Leipzic;  iu  1834  it  was  concluded. 
It  brings  down  the  information  to  the  time  of  its  publication,  is  well 
digested  and  well  illustrated  with  coloured  figures  of  the  true  reptiles 
and  amphibians,  mostly  from  good  originals,  but  some  from  nature, 
and  will  be  found  very  useful,  especially  as  a  book  of  reference. 

Mr.  Swainson  (' Natural  History  of  Fishes,  Amphibians,  and  Reptiles,' 
in  Lardner's  '  Cyclopaedia ')  places  the  Amphibia  and  the  Reptilia  in 
different  classes. 

He  gives  the  following  as  "  a  natural  arrangement  of  the  class  of 
Amphibia,  according  to  Professor  Bell :" — 

Order  1.  Amphipneura  (Amphipneusta?)  (Proteus,  Siredon,  Mcno- 
branchus,  Siren,  Pseudobranchus).  Order  2.  A  noura  (Frogs  and  Toads). 
Order  3.  Urodela  (Salamandrina,  Salamandra,  Tritonella,  Molqe). 
Order  4.  Abranchia  (Menopoma,  Amphiuma).  Order  5.  Apoda 
(Cacilia). 

The  same  author  gives  the  following  as  a  '  Synopsis  and  Natural 
Arrangement  of  the  Class  of  Reptilia  :' — ■ 

Order  1.  Emydosaures — Crocodiles  (Crocodilus,  Champsa,  Steno- 
saurus.)  Order  2.  Chelonides — -Tortoises  (Families :  Chelidridce, 
Crocodile  Tortoises ;  Testudinidce,  Land  Tortoises ;  Fmydce,  River 
Tortoises;  Trionycidw,  Soft  Tortoises;  and  Chelonidce,  Sea  Turtles). 
Order  3.  Elanosaures  (Enaliosaurs  ?) — Fish  Lizards  (Plesiosanres, 
Ichthyosaures,  Sauroccphalus,  Pterodactylus).  Order  4.  Ophides — the 
Serpents  (Families :  Hydrophidce,  Water  Serpents ;  Crotalidce,  Poisonous 
Serpents;  Coluberidce,  Snake3  not  poisonous;  Anguidw,  Slow- Worms; 
and  Amphisbcenidw,  Blind- Worms.)  Order  5.  Satires — the  Lizards 
(Families:  Chamceleonidie ;  Iguanulcc,  Thick-Tonged  Lizards;  Lacer- 
lidce,  Slender-Tongued  Lizards;  Agamidw ;  and  Scincoidw. 

In  the  same  year  Professor  Bell  published  his  interesting  '  History 
of  British  Reptiles.'  He  considers  the  Reptilia  and  Amphibia  as  dis- 
tinct classes,  and  justifies  his  opinion  by  a  reference  to  their  characters, 
which  appear  to  him  to  be  sufficiently  marked  and  important  to 
warrant  their  separation. 

Dr.  J.  E.  Gray  has  more  recently  developed  his  classification  in 


the  very  valuable  British  Museum  Catalogues.  Those  devoted  to  the 
Reptilia  are  not  yet  completed. 

With  the  exception  of  the  Paris  collection,  that  of  the  British 
Museum  is  more  rich  in  Reptilia  than  any  other  public  or  private 

museum. 

RMSEDA'CF^E,  a  natural  order  of  Plants  belonging  to  the  class  of 
Exogens.  It  has  a  many-parted  calyx ;  the  petals  unequal,  of  broad 
fleshy  plates  having  lacerated  appeudages  at  the  back  ;  au  hypogynoug 
one-sided  glandular  disc  ;  definite  stamens  inserted  iuto  the  disc,  the 
filaments  erect,  the  anthers  2-celled,  opening  longitudinally ;  a  3- 
lobed  1-celled  many-seeded  sessile  ovary,  scarcely  closed,  usually  with 
3-G-parietal  placenta;,  sometimes  surrounding  a  free  central  ovule- 
bearing  body ;  3  glandular  sessile  stigmas  ;  campulitropal  or  amphi- 
tropal  ovules ;  the  fruit  dry  and  membranous  or  succulent,  opening 
at  the  apex,  or  apocarpous,  with  empty  carpels  surrounding  a  central 
placenta,  or  even  hooded  and  1 -seeded  ;  the  seeds  several,  reniform, 
with  a  taper  arcuate  embryo  without  albumen,  and  a  radicle  next  the 
hilum.  The  species  of  this  order  are  soft  herbaceous  plants,  or  in  a 
few  instances  small  shrubs  with  alternate  entire  or  pinnately-divided 
leaves,  and  minute  gland-like  stipules.  The  flowers  in  racemes  or 
spikes.  They  are  natives  of  Europe,  the  adjoining  parts  of  Asia,  the 
basin  of  the  Mediterranean,  and  the  adjacent  islands.  A  few  species 
occur  in  the  north  of  India,  the  Cape  of  Good  Hope,  and  California. 

This  order  embraces  the  genera  Reseda,  Ochradcnus,  Oligomeris,  IIolo- 
pctalum,  Astrocarpus,  and  Caylusea. 

R.  odorata  is  the  Common  Mignionette.  It  has  lanceolate  bluntish 
entire  or  trifid  leaves ;  a  6-parted  calyx  equal  in  length  to  the  petals, 
which  are  finely  cleft  into  many  club-shaped  divisions,  the  two  lowest 
simple,  the  capsules  3-toothed.  It  is  a  native  of  the  North  of  Africa 
and  Egypt,  but  its  delicious  fragrance  has  caused  it  to  be  cultivated 
all  over  the  world.  It  is  naturally  an  herb,  but  when  trained  in  the 
greenhouse  it  becomes  shrubby.  The  arborescent  form  of  this  plant 
is  called  Tree-Mignionette.    [Mignionette,  in  Arts  and  Sc.  Div.J 

R.  luteola,  Weld,  Woold,  or  Woad,  is  a  Briti-h  species.  It  is  known  by 
its  elongate-lanceolate  undivided  leaves. 

R.  lutea  has  3-cleft  or  pinnatifid  leaves. 

R  suffrxUiculosa  is  a  rare  British  plant  with  the  leaves  all  pinnatifid. 

It  grows  near  the  sea. 
RESINS.    [Secretions  of  Plants.] 

RKSPIRATION  is  that  function  in  the  animal  kingdom  by  means 
of  which  the  various  tissues  of  the  body  are  exposed  to  the  chemical 
influence  of  the  gases  of  the  atmosphere,  and  the  products  thus 
formed  expelled  from  the  body.  The  advance  of  chemical  knowledge 
has  demonstrated  that  this  function  is  one  essentially  of  oxidation, 
and  hence  it  has  been  proposed  to  consider  all  cases  of  oxidation 
in  organic  bodies  as  instances  of  respiration.  Such  an  extension  of 
the  use  of  the  term  has  led  to  its  application  to  plants  as  well 
as  animals.  It  should  however  be  remembered  that  the  older  phy- 
siologists applied  the  term  Respiration  to  that  function  of  plants  by 
which  they  take  up  carbonic  acid  and  give  out  oxygen,  and  which 
was  regarded  as  an  equivalent  process  to  the  taking  up  of  oxygen 
and  disengaging  carbonic  acid  in  animals.  It  was  subsequently  found 
that  plants,  during  certain  processes,  gave  off  carbonic  acid  and  ab- 
sorbed oxygen  gas  ;  and  it  was  hence  inferred  that  plants  performed 
a  function  essentially  the  same  as  that  effected  in  animals  by  the 
oxidation  of  carbon  in  respiration. 

The  cases  in  which  plants  have  been  observed  to  consume  oxygen 
and  throw  off  carbonic  acid  are  as  follows  : — 1.  During  the  growth  of 
the  order  Fungi.  2.  During  the  growth  of  the  leafless  parasites. 
3.  During  night  by  most  plants.  4.  During  the  active  growth  of  the 
Coniferce.  5.  During  the  flowering  of  most  plants.  6.  During  the 
germination  of  plants. 

This  process  has  been  observed  to  be  attended  with  the  same  results 
in  certain  of  these  cases,  as  in  the  respiration  of  the  higher  animals, 
that  is,  with  the  disengagement  of  heat.  [Heat,  Vegetable.]  When 
the  process  of  oxidation  takes  place  rapidly,  disengagement  of  heat  is 
the  necessary  result.  That  these  phenomena  take  place  cannot  be 
doubted,  but  the  propriety  of  classing  them  with  those  of  the  respira- 
tion of  animals  must  be  questioned,  and  on  these  grounds  : — 

1.  The  oxidation  that  takes  place  in  the  vegetable  kingdom  is  not 
a  constant  phenomenon,  but  only  occurs  occasionally  in  the  life  of 
the  plant.  It  is  during  the  latter  stages  of  the  growth  of  Fungi  that 
it  is  observed,  when  it  may  be  supposed  that  these  plants  are  entering 
upon  a  stage  of  decay.  The  oxidation  in  the  Coniferm  arises  from 
their  secreting  resinous  matters,  which  unite  readily  with  oxygen. 
Again,  in  the  flowering  of  plants  it  is  only  an  occasional  and  excep- 
tional phenomenon  in  the  life  of  plants.  The  carbonic  acid  given  out 
by  plants  at  night  can  be  quite  as  readily  accounted  for  on  the  sup- 
position that  a  certain  quantity  of  the  carbonic  acid  taken  up  in  the 
day  has  been  undecomposed,  and  is  given  out  at  night,  as  on  the 
theory  of  its  being  the  result  of  oxidation.  So  likewise  in  germina- 
tion, the  carbonic  acid  given  off  is  not  the  result  of  a  process  of  life 
in  the  young  embryo,  but  of  a  process  of  decomposition  going  on  in 
the  starch  of  the  albumen  by  which  it  is  surrounded.  [Germination.] 

2.  If  the  term  Respiration  is  to  be  applied  to  the  evolution  of  car- 
bonic acid,  and  absorption  of  oxygen  gas  from  the  fluids  of  organic 
beings  wherever  found,  then  it  must  be  used  to  comprehend  the 
processes  of  fermentation,  putrefaction,  and  eremecausis,  which  take 
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plnoe  either  out  of  the  structure  of  organic  beings,  or  in  thoir 
interior.  The  carbonic  acid  given  off  from  food  in  the  stomach  or 
intestines  ought  not  most  assuredly  to  bu  regarded  as  the  result  of 
respiration,  yet  this  would  bo  tlio  caso  if  we  accepted  a  mere  chemical 
definition  of  respiration. 

Respiration  then  appears  to  bo  a  purely  animal  process,  by  which 
\  the  fluids  of  the  animal  are  brought  into  contact  with  tlio  oxygen  of 
the  air,  the  final  result  of  which  is  the  discharge  of  carbonic  acid  gas. 
This  process  is  continuous  in  tlio  animal  kingdom  ;  and  in  tho  great 
majority  of  cases  in  the  higher  animals,  if  it  bo  suspended  for  a  few 
minutes  the  animal  dies.  When  an  animal  dies  from  being  deprived 
of  oxygen  gas,  it  is  said  to  bo  suffocated. 

In  tho  higher  animals  special  organs  are  provided  for  the  perform- 
ance of  that  portion  of  this  function  which  consists  in  tho  taking  up 
of  oxygon  gas  directly  from  tho  atmosphere,  and  allowing  the  carbonic 
acid  to  oscape.  Hence  these  arrangements  have  been  called  Organs  of 
Respiration.  It  should  however  be  understood  that  the  chemical 
changes  involved  in  tho  disappearance  of  the  oxygen,  aud  tho  appear- 
ance of  the  carbonic  acid,  are  carried  on  iu  tho  tissues  themselves. 
The  lungs,  gills,  or  sacs,  are  organs  where  the  blood  receives  the 
oxygen  gas,  and  gets  rid  of  its  carbonic  acid  ;  whilst  tho  capillaries 
of  the  systemic  circulation  are  the  organs  by  which  tho  blood  gets  rid 
of  its  oxygen,  and  tho  tissues  their  carbonic  acid.  Tho  process  of 
respiration  then  is  the  same  iu  the  highest  as  in  the  lowest  auimals, 
with  this  exception,  that  iu  the  lowest  animals  there  are  no  organs  of 
circulation,  aud  no  orgaus  of  ventilation,  as  the  lungs  and  gills  may 
be  oallod,  for  conveying  the  oxygen  aud  carbonic  acid  to  and  from 
the  tissues. 

The  absorption  of  oxygcu  by  the  animal  cell  seems  to  effect  three 
great  objects  : — 1.  The  preparation  of  the  materials  taken  up  as  food 
for  the  purposes  of  nutrition.  2.  The  removal  of  certain  coustituents 
which  have  been  employed  iu  nutrition,  aud  destroyed  during  the 
performance  of  the  function  of  the  part.  3.  Tho  production  of  heat, 
arrangements  for  the  accumulation  of  which  are  made  iu  the  higher 
auimals,  which  are  from  this  circumstance  called  warm-blooded. 
[Heat,  Animal.] 

That  the  performance  of  one  or  other  of  these  functions  is  essential 
to  the  life  of  auimals  is  seen  from  the  fact  that,  should  the  supply  of 
oxygen  to  the  tissues  of  animals  be  limited  or  suspended,  they  exhibit 
deficient  vitality  or  die.  It  is  not  only  one  function  of  the  animal 
body  that  is  affected  by  this  deprivation,  but  all ;  so  that  we  find  the 
amouut  of  oxidation  performed  by  this  process  becomes  tho  exponent 
of  the  amouut  of  vital  activity  displayed  by  auy  particular  animal,  or 
class  of  animals.  When  the  functional  activity  of  an  animal  is  great 
it  consumes  more  oxygen,  and  gives  off  more  carbonic  acid,  than 
when  it  is  small.  Thus,  iu  auimals  which  hyberuate,  the  amount 
of  oxygen  consumed,  and  carbonic  acid  given  out,  is  much  less 
during  their  period  of  repose  than  during  their  period  of  activity. 
Sluggish  and  slow-moving  animals  consume  less  oxygen  than  thoso 
which  are  active.  Thus  the  Mullusca  consume  less  oxygeu  than 
the  various  tribe8  of  active  insects.  It  is  also  fouud  that  auimals 
whose  movements  are  slow  will  support  the  absence  of  oxygen 
gas  for  a  very  much  longer  time  than  those  whose  movements  are 
quick. 

Under  the  head  of  the  various  articles  devoted  to  the  classes  and 
families  of  animals  some  account  is  given  of  the  general  character  and 
structure  of  what  are  called  the  Respiratory  Organs.  In  the  lowest 
forms  of  auimals,  the  Infusoria,  the  whole  surface  of  the  animal  is 
exposed  to  the  fluid  iu  which  they  live,  and  which  contains  the 
oxygen  necessary  to  pro. luce  the  respiratory  changes.  When  a  number 
of  cells  are  congregated  together,  as  in  the  sponges,  and  cavities  or 
tubes  are  formed,  special  provision  is  made  by  means  of  cilia,  or  mole- 
cular movements,  for  carrying  the  fluid  into  these  cavities,  or  tubes, 
as  seen  iu  many  of  the  polygastric  animalcules  aud  the  spouges. 
Passing  higher  iu  the  forms  of  radiate  auimals,  as  iu  the  Polypi/era, 
we  find  the  arrangements  for  introducing  water  into  the  interior  of 
the  animal  becoming  more  complicated,  till  iu  the  Holothuriadce  we 
find  a  special  system  of  vessels  for  supplying  this  fluid,  which  have 
been  called  an  '  aquiferous,'  or  '  water  vascular  system,'  and  which 
becomes  more  fully  developed  iu  tho  Eatozoa,  the  lowest  tribe  of  the 
Articulata. 

These  arrangements  amoDgst  the  lower  auimals  are  preparatory  to 
the  two  predominant  forms  of  respiratory  apparatus  which  are  found 
in  the  higher  animals.  The  provision  for  supplying  the  system  with 
oxygen  is  in  them  made  by  means  of  a  fluid  called  blood,  aud  which  is 
carried  by  a  circulating  apparatus  to  all  parts  of  the  body.  [Blood  ; 
Heart.]  This  circulating  apparatus  brings  the  blood  in  contact  with 
the  air  by  one  of  two  arraugements.  Either  the  aerating  organ  is  a 
projection  from  the  surface  of  the  body,  wheu  it  is  called  a  Gill;  or 
it  is  a  depression  iu  the  surface,  when  it  is  called  a  Sac  or  Lung.  The 
first  of  these  arrangements  is  found  in  all  animals  which  breathe 
through  the  agency  of  water,  whilst  the  second  is  fouud  in  those  which 
breathe  air.  [Lungs.]  In  the  Aquatic  Molliisca,  the  Cirripedia,  the 
A  nnelida,  the  Crustacea,  the  aquatic  larva?  of  insects,  the  fishes,  the  tad- 
pole condition  of  the  Amphibia,  and  the  perennibrauchiate  forms  of 
that  family,  we  meet  with  a  vast  variety  of  forms  of  gills  adapting 
these  animals  to  lead  an  aquatic  existence.  On  the  other  hand,  we 
find  in  the  Terrestrial  Mollusca  aud  the  Insects  the  simplest  forms 
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of  air-breathing  apparatus;  whilst  in  the  Reptiles,  the  Birds,  and 
Mammalia,  we  have  varied  forms  of  lungs. 

Man  breathes  by  means  of  lungs.  The  structure  and  arrangement 
of  tlioso  organs,  aud  the  nature  of  tlio  movements  performed  \,y  tho 
muscles  which  contribute  to  the  performance  of  their  peculiar  func- 
tion, aro  described  under  tho  article  Lungs.  Tho  lungs  of  man  are  so 
constructed  that  they  are  alternately  expanded  and  contracted. 
During  e.-ich  expansion,  a  certain  quantity  of  air  is  taken  into  the 
lungs,  and  this  act  is  called  Inspiration.  This  expansion  is  followed 
by  a  corresponding  collapse,  during  which  tho  lungs  occupy  a  smaller 
space,  and  a  certain  quantity  of  nir  is  expelled — this  is  called 
Expiration.  The  quantity  of  air  changed  iu  the  human  lungs  at 
each  respiratory  effort  varies.  It  is  however  easily  measured  hy 
blowing  into  a  vessel  filled  with  water  or  other  fluid,  when  tho 
amount  of  fluid  displaced  will  be  tho  measure  of  tho  quantity  of  uir 
thrown  out  from  the  lungs.  Instruments  of  this  kind,  with  an  index 
attached,  under  the  name  of  Spirometers,  are  now  frequently 
employed  as  a  means  of  diagnosis  in  diseases  of  tho  chest.  The 
difficulty  however  of  securing  freedom  from  disturbing  causes  renders 
their  results  less  to  be  depended  on  thau  could  be  wished.  The  quantity 
of  air  thrown  out  from  the  lungs  has  been  variously  estimated,  but 
probably  from  20  to  25  cubic  inches  is  near  the  truth.  Scharling  con- 
ducted a  series  of  experiments  on  the  quantity  of  carbonic  acid 
thrown  out  of  the  lungs  by  persons  of  different  sexes  and  various 
ages.  The  follosving  table  gives  an  idea  of  the  average  relations  of  the 
excretion  of  carbonic  acid  gas  during  one  hour  : — 


Subject. 

Age. 

Weight 

Carbonic  Acid 
expired  in 
one  hour. 

Amount  of  Car- 
bonic Acid  ex- 
pired in  one 
hour  for  each 
1000  grammes' 
weight. 

Years, 

Kilogrammes. 

Grammes. 

Grammes. 

Man      .  . 

33 

Go  50 

33-530 

0-5119 

Youth       .  . 

16 

57-75 

34-280 

0  5887 

Soldier  . 

28 

82-00 

3GG23 

0-4466 

Girl  .      .  . 

17 

55  75 

25  312 

0-4546 

Boy  . 

93 

22  00 

20-333 

0-9245 

Girl  .       .  . 

10 

23  00* 

19-1G2 

0-8831 

The  air  that  is  habitually  and  almost  uniformly  changed  iu  breathing 
is  by  Mr.  Hutchinson  called  Breathing  Air.  "The  quantity  over  and 
above  this  which  a  man  can  draw  into  the  lung3  in  the  deepest  inspi- 
ration he  names  Complemental  Air ;  its  amount  is  various,  as  will  be 
presently  shown.  After  ordinary  expiration,  such  as  that  which 
expels  the  breathing  air,  a  certain  quantity  of  air  remains  in  the 
lungs,  which  may  be  expelled  by  a  forcible  and  deeper  expiration  : 
this  he  terms  Reserve  Air.  But  even  after  the  most  violent  expiratory 
effort  the  lungs  are  not  completely  emptied  ;  a  certain  quantity  always 
remains  in  them,  over  which  there  is  no  voluntary  control,  and  which 
may  be  called  Residual  Air.  Its  amouut  depends  in  great  measure  on 
the  absolute  size  of  the  chest,  and  has  been  variously  estimated  at 
from  40  to  260  cubic  inches. 

"  The  greatest  respiratory  capacity  of  the  chest  is  indicated  by  the 
quantity  of  air  which  a  person  can  expel  from  his  lungs  by  a  forcible 
expiration  after  the  deepest  inspiration  that  he  can  make.  Mr. 
Hutchinson  names  this  the  Vital  Capacity  :  it  expresses  the  power 
which  a  person  has  of  breathing  iu  the  emergencies  of  active  exercise, 
violence,  aud  disease;  and  in  healthy  men  it  varies  according  to 
stature,  weight,  and  age. 

''  It  is  found  by  Mr.  Hutchinson,  from  whom  nearly  all  our  in- 
formation on  thi3  subject  is  derived,  that  at  a  temperature  of 
60°  Fahr.,  225  cubic  inches  is  the  average  vital  capacity  of  a  healthy 
person  5  feet  7  inches  iu  height.  For  every  inch  of  height  above  this 
standard  the  capacity  is  increased  ou  an  average  by  8  cubic  inches  ; 
and  for  every  iuch  below  it  is  diminished  to  the  same  amount.  This 
relation  of  capacity  to  height  is  quite  independent  of  the  absolute 
capacity  of  the  cavity  of  the  ch.e3t;  for  the  cubic  contents  of  the 
chest  do  not  always  or  even  generally  increase  with  tho  stature  of  the 
body,  and  a  person  of  small  absolute  capacity  of  chest  may  have  a 
large  capacity  of  respiration,  aud  vice  versa.  The  capacity  of  respi- 
ration is  determined  only  by  the  mobility  of  the  walls  of  the  chest  ; 
but  why  this  mobility  should  increase  in  a  definite  ratio  with  the 
height  of  the  body  is  yet  unexplained,  aud  must  be  difficult  of 
solution,  seeing  that  the  height  of  the  body  is  chiefly  determined  by 
that  of  the  legs,  and  not  by  that  of  the  truuk  or  the  depth  of  the 
chest.  But  the  vast  number  of  observations  made  by  Mr.  Hutchinson 
leave  no  doubt  of  the  fact  as  stated  above. 

"  The  influence  of  weight  on  the  capacity  of  respiration  is  less 
manifest  and  considerable  than  that  of  height ;  and  it  is  difficult  to 
arrive  at  auy  definite  conclusions  on  this  point,  because  the  natural 
average  weight  of  a  healthy  man  in  relation  to  stature  has  not  yet 
been  determined.    As  a  general  statement  however,  it  may  be  said 

*  The  kilo3ramme=2-205  lbs.  very  nearly.    The  gramme=15-434  grains. 
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that  the  capacity  of  respiration  is  not  affected  by  weights  under 
161  lbs.,  or  114  stones;  but  that  above  this  point  it  is  diminished  at 
the  rate  of  one  cubic  inch  for  every  additional  pound  up  to  196 lbs., 
or  14  stones;  so  that,  for  example,  when  a  man  of  5  feet  6  inches, 
and  weighing  less  than  11  £  stones,  should  be  able  to  expire  217  cubic 
inches,  one  of  the  same  height,  weighing  12^  stones,  might  expire  only 
203  cubic  inches. 

"By  age  the  capacity  appears  to  be  increased  from  about  the  15th 
to  the  35th  year,  at  the  rate  of  five  cubic  inches  per  year ;  from  35  to 
65  it  diminishes  at  the  rate  of  about  a  cubic  inch  and  a  half  per  year, 
so  that  the  capacity  of  respiration  of  a  man  60  years  old  would  be 
about  30  cubic  inches  less  than  that  of  a  man  40  years  old  of  the  same 
height  and  weight. 

"  Mr.  Hutchinson's  observations  were  made  almost  exclusively  on 
men,  and  his  conclusions  are  perhaps  true  of  them  alone;  for  women, 
according  to  Bourgery,  have  only  half  the  capacity  of  breathing  that 
men  of  the  same  age  have. 

"  The  number  of  respirations  in  a  healthy  adult  person  usually 
ranges  from  14  to  18  per  minute.  According  to  Mr.  Hutchinson,  the 
force  with  whicli  the  inspiratory  muscles  are  capable  of  acting  is 
greatest  in  individuals  of  the  height  of  from  5  feet  7  inches  to  5  feet 

8  inches,  and  will  elevate  a  column  of  three  inches  of  mercury. 
Above  this  height  the  force  decreases  as  the  stature  increases,  so  that 
the  average  of  men  of  6  feet  can  elevate  only  about  2^  inches  of 
mercury.  The  force  manifested  in  the  strongest  expiratory  act  is,  on 
the  average,  one-third  greater  than  that  exercised  in  inspiration  ;  but 
this  difference  is  in  great  measure  due  to  the  power  exerted  by  the 
elastic  reaction  of  the  walls  of  the  chest,  and  it  is  also  much  influenced 
by  the  disproportionate  strength  which  the  expiratory  muscles  attain 
through  being  called  into  use  for  other  purposes  than  that  of  simple 
expiration.  The  force  of  the  inspiratory  act  is  therefore  better 
adapted  than  that  of  the  expiratory  for  testing  the  muscular  strength 
of  the  body. 

"  Much  of  the  force  exerted  in  inspiration  is  employed  in  over- 
coming the  resistance  off-  red  by  the  elasticity  of  the  walls  of  the 
chest  and  of  the  lungs.  Mr.  Hutchinson  estimated  the  amount  of 
this  elastic  resistance  by  observing  the  elevation  of  a  column  of 
mercury  raised  by  the  return  of  air  forced,  after  death,  into  the  lungs, 
in  quantity  equal  to  the  known  capacity  of  respiration  during  life; 
and  he  calculated  that  in  a  man  capable  of  breathing  200  cubic 
inches  of  air,  the  muscular  power  expended  upon  the  elasticity  of  the 
walls  of  the  chest,  in  making  the  deepest  inspiration,  would  lie  equal 
to  the  raising  of  at  least  301  lbs.  avoirdupois  In  tranquil  respira- 
tion, supposing  the  amount  of  breathing  air  to  be  20  cubic  inches, 
the  reactance  of  the  walls  of  the  chest  would  be  equal  to  lilting  more 
than  200  lbs.  The  elastic  force  exerted  in  ordinary  expiration  must 
therefore  be  much  great  r  than  enough  to  lift  this  weight ;  because 
in  it  the  elastic  force  of  the  lungs  is  also  in  actiou — a  force  which  is 
not  included  in  these  estimates,  because  the  lungs  weie  in  both  cases 
burst  by  the  air  forced  into  them."  (Kirkes  and  Paget,  '  Handbook  of 
Physiology.') 

The  changes  of  the  air  in  the  lungs  effected  by  the  respiratory 
movements  are  assisted  by  the  air  itself.  It  is  a  well-known  fact  that 
carbonic  acid,  although  heavier  than  atmospheric  air,  is  speedily 
diffused  through  it,  according  to  the  known  laws  of  the  diffusion  of 
gases.  There  is  no  doubt  that  this  law  is  in  active  operation  during 
the  respiratory  changes,  and  that  it  assists  the  oxygen  in  passing  into 
tlie  lungs,  and  the  carbonic  acid  in  passing  out.  If  it  were  not  for 
this  interchange  the  reserve  and  residual  air  would  probably  be 
injuriously  charged  with  carbonic  acid.  It  is  also  probable  that  the 
difference  of  temperature  within  and  without  the  lungs  assist  in  the 
interchange  of  the  air. 

The  air  which  is  taken  into  the  lungs  during  respiration  is  the 
air  of  the  atmosphere,  which  in  round  numbers  consists  of  21  of 
oxygen,  and  79  of  nitrogen  in  every  100  parts.  A  small  proportion  of 
carbonic  acid  exists  in  it,  about  4  parts  in  10,000.  It  also  contains  a 
varying  quantity  of  watery  vapour.  The  changes  which  occur  in  this 
air  during  respiration  are — 1.  It  contains  a  larger  quantity  of  carbonic 
acid  gas.  2.  Its  oxygen  is  diminished.  3.  Its  watery  vapour  is 
increased. 

An  easy  proof  of  the  existence  of  carbonic  acid  in  the  air  expired 
from  the  lungs,  is  afforded  by  blowing  through  a  tube  into  lime  water, 
when  the  carbonic  acid  will  unite  with  the  lime,  and  carbonate  of 
lime  will  be  precipitated.  The  quantity  of  this  gas  which  is  calcu- 
lated by  Valentin  and  Brunner,  as  thrown  out  from  the  lungs  in 
24  hours,  is  1345'3  cubic  inches,  or  about  636  grains  an  hour.  This 
would  make  about  173  grains  of  carbon  in  an  hour,  or  8  ounces  in 
the  24  hours.     Andral  and  Gavarret  calculated  the  quantity  at 

9  ounces,  and  Mr.  Coathupe  at  5  ounces.  Liebig  gives  13  ounces  as 
the  quantity  of  carbon  thrown  oS'  from  both  the  skin  and  lungs. 

The  quantity  of  carbon  however  which  is  thrown  out  from  the 
lungs  varies  under  different  circumstances.  As  is  seen  in  the  table 
fibove,  sex  and  age  make  a  considerable  difference  in  the  quantity  of 
carbon  expired. 

Diet  exercises  a  considerable  influence  on  the  quantity  of  carbon 
thrown  out  from  the  lungs.  The  following  table  exhibits  the  quantity 
of  oxygen  required  by  certain  articles  of  diet  to  convert  them  into 
carbonic  acid  and  water.    It  should  always  be  recollected  in  relation 


to  this  subject,  that  although  carbon  is  spoken  of  so  frequently,  that 
not  only  is  carbon  oxidated,  but  also  hydrogen.  Wherever  hydrogen 
is  present  in  the  tissues,  it  sustains  apparently  the  same  relation  to 
oxygen  as  carbon.  Hence,  in  the  calculation  of  the  influence  of  diet 
on  respiration  it  should  never  be  left  out :  — 


Substance. 


100  parts  of  Fat 

,,  Starch 


Sugar 
(C„,Hxt,01>) 
Malic  Acid 
(C4,IT2,04) 
Alhumnia'  ej 
Collagen 
Muscular  ") 

substance  | 
Muscular  { 

Fibrin  and  f 

Col. agon 

(Schmidt),  j 


78-13 

41-  45 

40  00 

4138 

47-48 

42-  52 


40-10 


1  1-71 
C-17 

c-co 

3-  45 

498 

4-  47 


4-72 


o  . 


o|.g 
o^ujl 


t  c  : 
lit' 


a  8  5  •§  9t 
1  t«£  <  -o  « 


10-13 
49-38 

53-31 

55-U 

13-14 
13-59 


13-CO 


292-14 
118-52 

100-07 

82-78 

153-31 
135-56 


147-04 


From  tins  table  it  may  be  gathered  that  vegetable  diet  consumes 
more  oxygen  in  the  production  of  carbonic  acid  and  water  than  animal 
diet.  This  is  also  found  to  hold  good  iu  the  case  of  carnivorous  and 
herbivorous  animals — the  latter  taking  up  a  larger  quantity  of  oxygen 
than  tlie  former,  as  seeu  in  the  following  result  of  au  experiment  by 
Re^nault  and  Reiset :  — 


Species  ol 
Animal. 

Food. 

0      >.fi  - 

C     O    „  - 

1 1 1  £  fg  | 

3  c:  X-  o  ...  - 

For  1000  gramme*'  wiight  of  the  animal 
in  one  hour. 

Conoumi  d 
Oxygen. 

Exhaled  Car- 
bonic uc.d. 

Exhaled 
N.uogen. 

Dog  .  . 

Kabbit . 

Meat.  . 
Cai  rots 

Tcr  Cent. 
74-5 

919 

Grammes. 
1-183 

0  883 

Gfi  mines. 
1-211 

1-116 

Grammes. 
0-0078 

0-0036 

The  same  result  is  indicated  by  the  following   experiment  on 

Birds :— 


Of  100  parts 

For  1000 

grammes'  weight  of  the 

of  absorbed 

animal  iu  one  hour. 

Animals. 

Focd. 

ox; gen 

there  pass  in- 

to  the  Car- 

Consumed 

lOxhaled 

Exhaled 

bonic  Acid 

Oxygen. 

Carbonic  Acid. 

Nitrogen. 

Oats. 

Fer  Cent. 

Grammes. 

Grammes. 

Grammrs. 

liens     .  . 

Abundantly 

80-7 

1-053 

1  320 

0-0079 

Rma'.l  Birds 

Sparingly 

75  3 

11-473 

11-879 

01290 

It  has  been  found  that  the  carbon  and  hydrogen  of  nitrogenous 
foods  become  oxidised,  and  are  given  out  during  respiration,  but  they 
do  not  supply  sufficient  for  the  wants  of  the  system,  and  when  animals 
are  fed  on  nitrogenised  foods,  the  fat  is  oxidised  and  converted  into 
caibouic  acid  and  water. 

It  appears  to  be  now  an  established  fact,  that  the  imbibition  of 
spirituous  drinks  of  all  kinds  is  attended  by  a  diminished  excretion  of 
carbonic  acid.  This  was  indicated  by  Prout,  and  has  since  been  con- 
firmed by  Vierordt  and  others.  This  shows  the  importance  of  such 
drinks  in  cases  where  the  oxidating  processes  are  proceeding  too 
rapidly,  and  of  their  injurious  tendency  where  these  processes  need 
to  be  stimulated.  Dr.  Prout  observed  that  strong  tea  exercises  the 
same  influence  on  the  system. 

SI.  ep  produces  a  very  considerable  diminution  of  the  excretion  of 
carbonic  acid.  Scharling  found  that  the  ratio  of  carbonic  acid  exhaled 
during  sleep  in  cue  hour  iu  the  night,  to  that  eliminated  in  one  hour 
in  the  day  after  dinner,  was  as  31 '39  to  40  74.  A  much  greater  differ- 
ence i3  found  between  animals  during  their  waking  and  hybernating 
states. 

Bodily  exercise  increases  the  exhalation  of  carbonic  acid,  whilst  rest 
diminishes  it.  Seguin,  Prout,  Vierordt,  and  Hoffman,  have  all  proved 
this  by  experiment. 


REST-HARROW. 


RHAMNACEjE. 


With  regard  to  the  quantity  of  oxygen  consumed  during  respiration, 
it  was  at  one  tiino  supposed  to  bo  exactly  equal  to  the  quantity  found 
in  the  carbonic  acid  expired.  This  however  in  not  the  case,  for  accu- 
rate experiments  show  that,  after  all  allowance  made  for  oxygen  present 
in  the  tissues,  there  is  constantly  a  small  quantity  more  taken  into  the 
luugs  than  is  thrown  out.  The  destination  of  this  oxygen  is  undoubt- 
edly to  be  found  in  the  carbonic  acid  gas  thrown  out  from  the  lungs, 
in  the  formation  of  tho  substances  found  in  the  bile  and  urine,  and 
in  the  formation  of  phosphoric  and  sulphuric  acids.  The  quantity  of 
oxygen  consumed  is  nevertheless  measured  by  tho  carbonic  acid  thrown 
off  from  the  lungs,  so  that,  where  there  is  an  increase  of  excretion  of 
carbonic  acid,  there  is  an  increase  of  absorption  of  oxygen.  It  is  an 
interesting  fact  that  small  animals  consume  a  relatively  much  greater 
proportion  of  oxygen  gas  than  larger  ones.  It  is  also  a  fact  of  prac- 
tical importance,  that  the  quantity  of  carbonic  acid  gas  exhaled  is  not 
increased  by  increasing  the  quantity  of  oxygen  in  the  atmosphere. 
As  a  proof  of  the  necessity  of  the  changes  involved  in  the  absorption 
of  oxygen  gas,  it  has  been  found  that  the  eggs  of  birds,  and  undoubt- 
edly this  applies  to  the  eggs  of  all  animals,  absorb  oxygen  and  give 
out  carbonic  acid.  The  following  table  gives  the  result  of  some 
experiments  of  Valenciennes  on  this  subject : — 


In  1000  grammes'  weight  of 
Kg«s. 

From  the  9th  to 
the  1 2th  day  of 
Incubation. 

from  the  lGth  to 
the  19th  day  of 
Incubation. 

The  loss  of  weight  amounted  to  . 
The  absorbed  oxygen  .       .  • 
The  exhaled  carbonic  acid      .  . 
The  exhaled  water     .       .  . 
The  ratio  of  absorbed  0  to  the  0  \ 
inCO,  ] 

Grammes. 
2G-2G 
5-74 
4-33 
2-88 

100  :  54  9 

Grammes. 
41-72 

10-  70 

11-  92 

S-0G 

100  :  810 

The  nitrogen  of  the  atmosphere  appears  to  act  as  a  diluent,  aud  to 
temper  the  activity  of  the  oxygen  gas.  Although  when  animals  are 
placed  in  atmospheres  of  pure  oxygen,  or  hydrogen,  a  certain  quantity 
of  nitrogen  is  thrown  out  from  their  lungs,  it  still  requires  proof 
that  this  has  been  taken  up  from  the  atmosphere.  It  is  not  im- 
probable that  a  certain  quantity  of  nitrogen  may  be  thrown  off 
by  the  decomposition  of  the  nitrogenous  tissues  in  the  blood,  or 
excretions. 

With  regard  to  the  watery  vapour  which  passes  off  from  the  lungs,' 
it  may  be  stated  as  a  general  rule  that  it  is  sufficient  to  saturate  the 
expired  air.  Its  absolute  amount  is  therefore  influenced  by  the  fol- 
lowing circumstances :— 1,  By  the  volume  of  air  expired;  2,  by  the 
quantity  of  watery  vapour  contained  in  the  air  previous  to  its  inspi- 
ration ;  3,  by  the  temperature  of  the  expired  air ;  4,  by  the  length  of 
time  which  each  volume  of  inspired  air  is  allowed  to  remain  in  the 
lungs. 

We  have  thus  considered  the  principal  physical  and  chemical  pheno- 
mena presented  during  the  respiration  of  animals.  It  should  however 
be  recollected  that  these  phenomena  are  dependent  for  their  existence 
on  the  influence  of  the  nervous  system.  All  the  respiratory  move- 
ments effected  by  the  muscular  tissues,  as  far  as  they  are  independent 
of  the  consciousness  of  the  individual,  are  under  the  absolute  govern- 
ance of  that  part  of  the  brain  which  is  called  the  medulla  oblongata. 
It  is  this  portion  of  the  nervous  system  which  acts  as  the  centre  of  all 
the  impressions  which  convey  the  necessity  of  breathing,  and  which 
initiates  all  the  motions  which  result  in  respiratory  action.  [Nervous 
System  ;  Brain.] 

(Kirkes  and  Paget,  Handbook  of  Physiology;  Lehmaun,  Physio- 
logical Chemistry,  translated  for  the  Cavendish  Society  by  Dr.  Day  ; 
Valentin,  Text-Book  of  Physiology,  translated  by  Dr.  Brinton.) 

REST-HARROW.  [Ononis.] 

RESTIA'CEJE,  Cordleafs,  a  natural  order  of  Plants,  principally 
inhabiting  the  southern  hemisphere,  and  nearly  related  to  Ci/pevacew. 
They  abound  at  the  Cape  of  Good  Hope  and  in  Australia,  where  they 
form  a  hard  wiry  rush-like  herbage.  They  have  not  been  found  in 
America.  They  have  in  general  a  scaly  creeping  rhizoma,  or  root- 
stock  ;  simple  stems  clothed  with  the  sheaths  of  abortive  leaves  ;  and 
glumaceou3  flowers  with  a  tolerably  regular  structure.  The  floral 
envelopes  generally  consist  of  4  or  6  glumes  in  two  rows.  Tho 
stamens  are  2  or  3  ;  the  ovary  for  the  most  part  2-3-celled,  with  a 
single  ovule  in  each  cell.  The  fruit  is  either  a  nut  or  a  3-celled  seed- 
vessel  ;  the  seeds  are  pendulous,  and  the  embryo  is  a  small  leuticular 
body  lying  within  albumen  at  the  end  of  the  seed  most  remote  from 
the  hilum.  In  almost  all  cases  the  sexes  are  separate.  The  hard 
texture  of  some  species  renders  them  suited  for  thatch  for  houses, 
but  they  are  of  no  other  use.  There  are  23  genera  and  171  species  of 
this  natural  order. 

RETE'PORA.  [Poltzoa.] 

RETI'FEUA,  a  family  of  Molhisca. 

RETINA.  [Eye.] 

1{E  riNALI TE,  a  Mineral,  having  a  resinous  appearance,  found  with 
f«nd  allied  to  Serpentine.  It  is  found  at  Granville  in  Upper  Canada. 
(Dana.)  1  r 

RETINASPIIALTUM.  [Retlnite.] 


e      2  1 

Rrs'ia  tttraphyllui.    [Rkstiackx  ] 

1,  the  male  :  n,  the  stamens  and  abortive  ovary  ;  b,  the  same  inclosed  within 
the  floral  envelopes. 

2,  the  female  .  r,  the  flower  ;  d,  the  ovary  with  abortive  stamens  ;  e,  a  sec- 
tion of  the  ripe  seed,  show  ing  the  embryo. 

RETINITE,  a  Mineral  Resin.  It  occurs  in  roundish  masses.  Its 
colour  is  light  yellowish  brown,  green,  or  red  ;  lustre  earthy  or 
slightly  resinous  in  the  fracture.  It  is  sub-transparent  to  opaque. 
Often  flexible  and  elastic  when  first  dug  up,  but  loses  these  qualities 
on  exposure.  Its  hardness  is  1-2-5,  aud  its  specific  gravity  1-135.  It 
takes  fire,  and  burns  with  a  bright  flame  and  fragrant  odour.  It  ia 
soluble  iu  alcohol.  It  is  found  in  the  Bovey  coal  of  Devonshire,  and 
also  in  the  brown  coal  of  Wolchow  in  Moravia,  aud  near  Halle. 
(Dana,  '  Mineralogy.') 

REUSSITE,  a  Mineral,  called  also  Soda  Sulphate  of  Magnesia.  It 
occurs  in  flat  six-sided  prisms,  acieular  crystals,  and  mealy  efflores- 
cences. Its  colour  is  snow-white.  Fracture  conchoidal.  Taste  saline 
and  bitter.  It  is  found  in  the  vicinity  of  Seidlitz  and  of  Saidschntz 
in  Bohemia.  According  to  Keuss,  it  contains  Sulphate  of  Soda, 
Sulphate  of  Magnesia,  Muriate  of  Magnesia,  aud  Sulphate  of  Lime. 

RHAMNA'CE-iE,  a  natural  order  of  Exogenous  Plants,  reniarkablo 
for  having  a  valvate  calyx,  hooded  petals,  opposite  to  whi.h  their 


RHamnus  AlatemiSs. 

1,  a  flower  about  to  expand  ;  2,  a  flower  cut  open  to  show  the  position  of  the 
stamens  and  petals  ;  3,  a  transverse  section  of  a  fruit,  and  seeds. 


687  RHAMNUS. 


Btamens  are  inserted  into  the  tube  of  the  calyx,  and  a  superior  or  half 
inferior  fruit  which  is  either  dry  or  fleshy.  The  species  are  found 
nearly  all  over  the  world,  except  in  the  arctic  zone.  The  chief  number 
of  species  is  said  to  be  dispersed  through  the  hottest  parts  of  the 
Uuited  States,  south  of  Europe,  north  of  Africa,  Cape  of  Good  Hope, 
and  Australia.  They  are  all  shrubs,  with  small  greenish  or  inconspi- 
cuous flowers. 

The  species  which  are  best  known  in  this  country  are  the  Rhamnus 
frunr/ula,  Alder;  R.  catharticus,  Buckthorn;  Paliurus  Auslralis, 
Christ's  Thorn;  and  Buckthorn,  the  evergeeen  Rhamnus  Alaternus. 
The  useful  species  are  of  some  importance  : — R.  catharticus  and 
several  others  have  purgative  berries ;  R.  infectorius  yields  the 
French  berries  of  the  shops  employed  for  dyeing  yellow;  the  fruit  of 
the  Jujube,  Zizyphus  Jujube  and  Z.  vulgaris,  is  sub-acid  and  eatable, 
and  the  species  are  cultivated  for  it  in  the  south  of  Europe  and  the 
temperate  parts  of  Asia  ;  Z.  Lotus  gave  its  name  to  the  Lotophagi,  or 
Lote-Katers,  of  Africa  ;  and  Rhamnus  franyida  is  extensively  cultivated 
for  the  manufacture  of  charcoal.  Ceanotkut  Americanus  yields  the  New 
Jersey  Tea.    [Ceanotuus;  Hovinia;  Paliurus;  Rhamnus.] 

RHAMNUS  (the  word  is  Greek,  'Pd/xvos),  a  widely  diffused  genus  of 
Plants,  the  type  of  the  natural  family  Jthamnaccw.  It  is  chiefly  found 
in  the  temperate  parts  of  Europe,  in  Siberia,  and  in  the  Himalayas  at 
elevations  of  G5U0  feet;  also  iu  tho  New  World,  and  at  the  Cape  of 
Good  Hope. 

The  genus  is  characterised  by  having  an  urceolate  4-5-cleft  calyx ; 
petals  wanting,  or  emarginate ;  anthers  ovate,  2-cclled  ;  disc  thin, 
overspreading  the  tube  of  the  calyx;  ovary  superior,  3-4-cellcd;  styles 
3  or  4,  distinct  or  united ;  fruit  fleshy,  with  3  or  4,  or  in  consequence 
of  abortion,  2  fibrous  indehisceut  stones. 

if.  catharticus  (called  also  Spina  cervina,  hence  Buckthorn),  an 
indigenous  shrub,  with  opposite  branches,  spreading,  straight,  round, 
smooth,  hard,  and  rigid,  each  terminating  iu  a  strong  spine  after 
the  first  year.  Leaves  deciduous,  bright  green,  smooth,  ribbed, 
the  young  ones  downy.  Flowers  yellowish  green,  on  the  last  year's 
branches  numerous;  the  fertile  ones  with  narrow  petals,  rudi- 
ments of  stamens,  and  a  deeply  4-cleft  style ;  barren  ones  with 
an  abortive  ovary,  and  broader  petals.  It  flowers  in  May,  ripening 
its  berries  in  September,  at  which  timo  they  are  collected.  The 
berries  are  about  the  size  of  a  peppercorn,  black  externally,  but  within 
of  a  deep  violet,  the  pulp  inclosing  three  or  four  seeds.  The  taste  is 
nauseous  and  repul.-ive  at  last,  though  at  firut  sweetish  and  only  bitter. 
They  contain  a  peculiar  extractive,  a  colouring  principle,  acetic  acid, 
and  gum.  The  fresh  and  dried  berries,  the  expressed  juice,  cr  a  syrup 
prepared  from  them,  all  possess  purgative  properties,  exemplified  in 
that  form  which  has  led  to  the  designation  '  hydragogue.'  Its  action 
is  attended  with  much  sickness,  griping,  and  thirst.  It  should  be 
restricted  to  the  arts,  in  which  it  is  serviceable,  being  the  source  of  the 
pigment  called  Sap-Green  or  Bladder-Green.    [Bucktiiorn,  in  Arts 

AND  SC.  1)1V.] 

R.  franyula,  Alder  Buckthorn,  has  alternate  branches  and  elliptical 
acuminate  leaves.    It  is  a  native  of  the  British  Islands. 

R.  infectorius  is  a  dwarf  shrub  found  iu  wild  places  in  the  south  of 
Europe  among  rocks.  The  fruit  is  purgative,  and  contains  also  a 
colouring  principle,  for  which  it  is  sold  under  the  name  of  French 
B  Tries,  R.  saxatilis,  R.  amygdalinus,  and  if.  oleoides  have  similar 
properties. 

RH^ETIZITE,  a  Mineral,  a  form  of  Kyanite.  [Kyanite.] 
RHAMPHASTID.-E.  [Ramphastid-e.] 
RHATANY.  [Krameria.] 
RHEA.  [Strutiiionid.k] 
RHEE  BUC.  [Antilopke.] 

RHENITE,  a  Mineral,  a  Hydrous  Phosphate  of  Copper.    It  occurs 
3rystallised  and  massive.    Its  primary  form  is  an  oblique  rhombic 
prism.  Cleavage  indistinct,  parallel  to  the  horizontal  diagonal.  Colour 
blackish  green,  and  green  of  various  shades;  streak  light  green.  Its 
fracture  is  uneven.    Hardness  5"0.     Lustre  vitreous.  Translucent, 
opaque.    Specific  gravity  4  2  to  4 '3.     It  is  found  at  Rheinbreitenbach, 
near  Bonn,  on  the 'Rhine. 
Its  analysis  by  Lynn  gives  — 

Phosphoric  Acid    .       .       .       .       .    .  21-687 

Oxide  of  Copper        ....  62S47 

Water    .       .  15-454 

 90-988 

Rhesus  monkey.  [Macacus.] 

RHEUM,  a  genus  of  Plants  belonging  to  the  natural  order  Polygona- 
cea;  of  which  the  name  is  taken  from  the  'Peovof  Dioscorides,  and  which 
includes  the  different  species  of  plants  which  yield  the  stalks  and  root 
so  well  known  by  the  name  of  Rhubarb.  It  is  doubted  by  some 
whether  the  root  to  which  the  name  '  rha'  and  '  rheon  '  was  applied 
by  the  Greeks  was  the  same  as  that  to  which  we  now  apply  the  name 
of  rhubarb,  because  the  descriptions  of  the  former  given  by  Dioscorides 
and  Pliny  do  not  apply  to  the  latter.  It  is  admitted  however  that  our 
rhubarb  was  known  to  the  later  Greek  physicians,  as  Alexander  of 
Tralles  and  Paulus  of  /Egiua,  and  there  is  no  doubt  that  the  Arabs 
were  well  acquainted  with  it  ;  and  it  is  remarkable  that  they  quote 
•  rheon  '  as  the  Greek  synonyme  of  their  'rawund,'  which  is  rhubarb, 
and  which  they  describe  as  being  of  various  kinds,  as  Indian,  Turkish, 
Chinese,  and  from  Khorastan.    From  this  it  is  probable  that  one  kind 


RHEUM.  SS8 


may  have  become  substituted  for  another  as  the  communication  with 
the  east  increased. 

Long  as  the  Rhubarb  root  has  been  known,  it  is  remarkable  that 
the  species  of  Rheum  yielding  it  is  yet  unknown  ;  this  is  in  conse- 
quence of  the  best  rhubarb,  Turkey  rhubarb,  being  only  obtained  by 
the  Russians  at  Kiachta  from  the  Chinese.  That  called  Chinese  may 
be  the  produce  of  the  same,  or  of  a  different  species,  from  the  northern 
boundaries  of  that  country.  Dr.  Royle,  after  reviewing  the  different 
accounts  of  the  commerce  of  rhubarb,  states: — "This  would  bring 
the  rhubarb  country  within  95°  of  E.  long.,  in  35°  of  N.  lat.,  that  is, 
into  the  heart  of  Tibet.  As  no  naturalist  has  visited  this  part,  and 
neither  seeds  nor  plants  have  been  obtained  thence,  it  is  as  yet 
unknown  what  species  yields  this  rhubarb."  Sievers  had  previously 
Baid  that  his  travels  had  satisfied  him  that  as  yet  nobody,  that  is,  no 
scientific  person,  has  seen  the  true  rhubarb  plant.  The  Himalayan 
and  Persian  rhubarbs  have  alone  been  ascertained. 

The  different  species  of  rhubarb  are  important  plants,  not  only  on 
account  of  the  roots  being  so  extensively  employe.!,  and  so  valuable 
for  their  medicinal  qualities,  but  also  on  account  of  the  stalks  of  the 
leaves  being  now  so  much  employed,  from  their  agreeable  acidity,  in 
making  tarts,  &c.  As  the  species  are  all  indigenous  in  cold  parts  of 
the  world,  that  is,  from  the  southern  parts  of  Russia,  Siberia,  Tibet, 
the  north  of  China,  and  the  Himalayas,  so  they  may  all  be  grown  iu 
the  open  air  of  this  country,  and  several  are  cultivated  on  account  of 
their  stalks.  Some  also,  both  in  England  and  France,  are  cultivated 
on  account  of  their  roots,  often  for  the  purpose  of  adulteration. 

The  genus  Rheum  is  characterised  by  having  an  inferior  petaloid  sex- 
partite  calyx,  into  the  bottom  of  which  the  stamens,  about  nine  in 
number,  are  inserted;  anthers  opening  lengthwise;  ovary  superior, 
with  a  biugle  erect  ovide ;  styles  three,  reflexed;  stigmas  peltate, 
entire ;  fruit  (acheuium)  3-coruered,  winged,  with  the  withered  calyx 
at  the  b  ise. 

The  species  which  are  known  and  cultivated  are  the  following  : — 

R.  Emodi,  Wallich,  if.  australe  of  Don,  is  found  iu  Kumaou.  The 
root  is  a  valuable  medicine,  though  bearing  hardly  any  resemblance 
to  that  of  the  shops.  Stems  much  branched,  six  to  ten  feet  high, 
very  thick  below,  gradually  diminishing,  and  spreading  into  largo 
panicles,  and  there  rough,  with  minute  warts.  Leaves  very  large, 
cordate,  acute,  dull-green,  but  little  wavy,  very  rough,  covered  with 
little  hairs.  Petioles  very  rough,  furrowed,  aud  very  much  narrower 
at  the  upper  than  the  lower  end.  Panicles  terminal,  very  long. 
Flowers  blood-red,  very  small. 

if.  Webbianum,  Royle,  '  lllust.,'  t.  99;  if.  Emodi  of  Meisner,  found 
by  Mr.  Moorcroft  at  the  height  of  12,000  feet  above  the  level  of  the 
sea,  aud  by  Dr.  Royle  on  the  Choor  Mountain.  Root-leaves  large, 
long-stalked,  rather  downy  above,  veiny  beneath,  margin  hairy. 
Axillary  racemes  clustered,  terminal,  panicled ;  pediceLs  iu  threes, 
twice  as  short  as  the  ripe  fruit. 

if.  spiciforme,  Royle,  '  lllust.,'  t.  78,  found  on  the  northern  face  of 
the  Himalayas.  Leaves  thick,  leathery,  cordate,  blunt,  red  and  netted 
beneath,  and  covered  with  stellate  down  on  each  side.  Pedicels 
numerous,  clustered,  as  long  as  the  ripe  fruit.  The  roots  are  lighter 
coloured  and  more  compact  than  those  of  if.  Emodi. 

if.  Moorcroftianum  (Royle),  Small-Stalked  Rhubarb.  Leaves  aud 
stems  covered  with  short  pubescence ;  petioles  deeply  furrowed  :  the 
stipules  as  long  as  the  petioles,  and  very  membranous  ;  scales  at  the 
base  yet  longer,  extremely  thin,  and  towards  the  summits  much  torn. 
This  species  was  found  by  Messrs.  Moorcroft  and  Hearsay  near  the 
Niti  Pass  iu  the  Himalayas,  at  an  elevation  of  12,000  feet. 

if.  leucorhizum,  Pall.  (if.  nanum,  Sievers;  if.  tataricum,  Linn.).  A 
small  plant  for  the  genus;  the  root  is  white  and  branched,  though 
said  to  be  equally  efficacious  with  the  best  sorts.  Radicle  leaves 
about  three,  short  stalked,  from  four  to  six  inches  long,  and  from 
five  to  nine  inches  broad ;  smooth  on  both  sides,  toothletted  at  the 
edge.  Flowering  stem  about  two  inches  high  when  in  flower,  after- 
wards becoming  ten  to  twelve  inches  high. 

if.  rheponticum,  Linn.;  north  of  the  Caspian.  According  to  Gui- 
bour,  cultivated  largely  near  Lorient,  iu  the  department  of  Morbihan 
iu  France,  at  a  place  called  from  that  circumstance  Rheumpole. 
Leaves  roundish,  ovate,  cordate,  obtuse,  but  little  wavy,  very  con- 
cave, even,  very  slightly  downy  on  the  under  side.  Panicles  very 
compact  aud  short,  always  rounded  at  the  ends,  and  never  lax.  if. 
rhaponticum,  if.  hybridum,  if.  compactum,  and  hybrid  varieties  of 
them,  are  the  common  garden  rhubarbs. 

if.  undidatum,  Linn.  (if.  rhularbarum,  Linn.) ;  China  and  Siberia. 
Leaves  oval,  obtuse,  deep-green,  with  veins  purple  at  the  base,  often 
shorter  than  the  petiole,  downy  on  each  side  when  young,  looking  as 
if  frostel.    Petiole  downy,  blood-red,  semi-cylindrical. 

if.  Caspicwn,  Fischer  (R.  rhaponticum,  Ledbour) ;  In  the  Altai 
Mountains.  Leaves  ovate,  acuminate,  obtuse,  cordate,  indexed  at  the 
base,  thick,  very  wavy,  glossy  on  the  upper  but  slightly  downy  on 
the  under  side.    Petiole  pale  green,  minutely  downy. 

if.  compactum,  Linn. ;  Tartary  and  China.  Leave3  heart-shaped, 
obtuse,  very  wavy,  deep-green,  thick,  quite  smooth  on  both  sides, 
glossy  on  the  upper.  Sinus  nearly  closed  with  parenchyma.  Petiole 
green. 

if.  crassivernium,  Fischer.  Leaves  heart-shaped,  acuminate,  obtuse, 
wavy,   bullate,  deep-green,  quite  smooth,  rather  glossy  above ;  ribs 
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slightly  coloured  rod.  tlio  centre  ones  abovo  lialf  an  inch  deep  at  tho 
base.    Petiole  dull  red.  rounded,  rather  angular. 

R.  palmalum,  Linn.,  generally  thought  to  bo  tho  source  of  tho  truo 
officinal  rhubarb;  near  tho  great  wall  of  China.  Leaves  roundish, 
cordate,  half  palmate ;  tho  lobes  piunatifid,  acuminate,  deep  dull- 
green,  not  wavy,  but  uneven  and  very  much  wrinkled  on  tho  upper 
Bide,  hardly  scabrous  at  tho  edge,  downy  on  tho  under  side.  Tho 
flowering  stems  are  taller  than  those  of  any  other  species. 

R.  Riles  seems  to  be  so  named  from  tho  Persian  name  Ribas,  which 
is  as  frequently  written  Rewasb,  and  which  Elphiustoni,  Barnes, 
and  other  travellers  notice  as  being  highly  esteemed  by  tho  Persians, 
and  of  which  tho  stalks  are  prepared  in  a  variety  of  ways,  and  con- 
sidered a  great  delicacy. 

(Royle,  llluslr.  Himal.  12ot. ;  Lindley,  Flora  Mcdica;  Pereira, 
Elements  of  Materia  Mcdica.) 

KHliXlA.    [Mf.lastom  ace.r] 

RH1NACANTHUS  (from  piv,  a  snout,  and  aialvOa,  a  thorn),  agenus 
of  Plants  belonging  to  tho  natural  order  Acanlhaccce.  It  has  a 
regularly  5-parted  calyx  with  small  subulate  bracts  and  bract.lets ; 
a  hypocrateriform  2-lipped  corolla,  with  a  long  slender  tube,  the 
upper  lip  narrow,  the  lower  trifid,  with  equal  segments;  2  stamens 
iu.-eited  in  the  throat  of  the  corolla,  the  anthers  2-celled,  awuless, 
with  one  cell  placed  above  the  other  almost  in  a  line;  a  clavate  capsule 
much  compressed  at  the  base,  with  the  commissure  of  the  valves  in 
contact  and  seedless;  the  upper  part  4-seeded,  or  by  abortion  2- 
seeded;  the  dissepiment  complete,  adnata;  the  seedsovate,  bi-eonvex, 
augmented  with  hooks  which  are  concave  and  obtuse. 

It.  communis  is  a  native  of  the  continent  of  India,  with  opposite 
stalked  broad-lanceolate  obtuse  leaves,  above  smooth,  below  a  little 
downy,  entire,  from  two  to  four  incbis  long  and  fiom  one  to  two 
inches  broad,  and  a  fleshy  ring  surrounding  the  base  of  the  ovary. 
The  roots  of  this  plant  are  boiled  in  milk,  and  are.  reckoned  by  the 
natives  of  India  an  aphrodisiac.  In  conjunction  with  lime-juice  and 
pepper  they  are  used  as  an  external  application  for  ringworm. 

(Lindley,  Flora  Mcdica.) 

RHINANTHUS  (from  (>lv,  a  snout,  and  uv&as,  a  flower),  a  genus  of 
Plants  belonging  to  the  natural  order  Scrophidariacece  of  Jussieu,  and 
the  type  of  the  order  Rhinanlhacece  of  De  Candolle.  It  has  a  com- 
pressed membranous  inflated  4-toothed  calyx  ;  the  superior  lip  of  the 
corolla  galeate,  compressed,  bidentate  at  the  apex,  the  lower  one  spread- 
ing, 3-lobed  ;  the  anthers  bipartite,  mutic,  villous  ;  the  capsule  2-celled, 
obtuse,  compressed  ;  the  seeds  compressed,  marginate,  or  girded  by  a 
membranous  wing.  The  species  are  annual  plants,  inhabiting  marshes 
and  confined  in  their  geographical  distribution  to  Europe. 

R.  Crista  Galli,  Cockscomb,  or  Common  Yellow  Rattle,  has  oblong- 
lanceolate  serrate  leaves  ;  the  flowers  in  lax  spikes,  the  calyx  glabrous, 
the  lobes  of  the  upper  lip  of  the  corolla  short,  roundish,  the  bracts 
ovate  inciso-serrate,  the  seeds  with  a  broad  membranous  border. 
This  plant  has  the  name  of  Yellow  Rattle  from  the  colour  of  its 
flowers,  and  the  rattling  noise  made  by  tho  seeds  in  the  capsule  when 
ripe.  On  this  account  the  fruits  are  called  rattle-boxes  in  Ireland. 
In  some  parts  of  England  this  plant  is  known  by  the  name  of  Penny- 
Grass,  and  in  Yorkshire  it  is  called  Henpenuy,  from  the  seed-vessels 
resembling  in  shape  and  size  a  silver  penny.  The  term  Cockscomb 
has  been  applied  to  this  plant  from  the  fringed  appearance  of  the 
bracts  which  surround  the  flowers.  The  seeds  of  a  species  of  Rhin- 
anthus  were  at  one  time  UFed  in  infusion  for  destroying  vermin  in 
bedsteads  and  furniture. 

it  major  has  linear-lanceolate  serrate  leaves ;  the  flowers  in  crowded 
spikes,  the  calyx  glabrous,  the  lobes  of  the  upper  lip  of  the  corolla 
oblong,  the  bracts  inciso-serrate,  with  an  attenuated  point,  the  seeds 
with  a  very  narrow  membranous  border.  This  is  the  plant  of  British 
botanists,  but  the  R.  major  of  Koch  and  Reichenbach  has  a  broad 
membranous  margin  to  the  seed,  and  the  central  part  of  the  upper 
lip  of  the  corolla  as  prominent  as  the  lateral  lobes.  This  plant  is 
found  in  meadows  and  corn-fields  in  the  North  of  England,  and  also 
in  Scotland. 

bevi-ial  other  species  of  this  genus  have  been  described.  Koch,  in 
his  '  Flora  Germanica,'  has  five — R.  minor,  the  R.  Crista  Galli  above 
described,  R.  major,  R.  alectoroluphus,  R.  avymtifolius,  and  R.  alpinus. 

(Don,  Dichlamydeous  Plants  ;  Babington,  Manual  of  British 
Botany.) 

RHIXOBATID.E.  [Raiid^.] 

RHINOCARPOS,  a  genus  of  plants. 

RHINO'CEROS  (the  Greek  'Piroi;(pus),  the  name  of  a  genus  of 
Pachydermatous  Quadrupeds,  placed  by  Liunxus  in  his  order  Bruta  ; 
and  by  Illiger  in  his  order  MuUunrjula,  family  Nasicomia.  It  has 
been  a  question  whether  one  of  the  species,  Rhinoceros  unicornis, 
Linn.  {R.  Indicus,  Cuv.  and  Desm.)isnotthe  nm  (Reem),  or  an  (Rem), 
of  Scripture  (Numb,  xxiii.  22;  xxiv.  8  ;  Deut,  xxxiii.  17;  Job,  xxxix. 
9,  10;  Psalms,  xxii.  21 ;  xxix.  6;  xcii.  10;  Isaiah,  xxxiv.  7). 

In  the  Septuagint  the  word  is  translated  Movoicepws.  or  Unicorn, 
except  in  Isaiah,  where  it  is  rendered  'ASpol  (or  the  mighty  or  power- 
ful ones). 

In  the  Tigurine  and  Vulgate  versions  the  word  is  rendered  (Numb., 
xxiii.  22  ;  Job,  xxxix.  9,  15)  Rhinoceros,  with  a  note  to  the  former, 
that  others  read  Monoceros  ;  and  in  Scheuchzer's  '  Physica  Sacra' 
we  have  (Tab.  313)  Numb.,  xxiii.  22,  illustrated  by  a  somewhat  extra- 
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vagant  and  exaggerated  figuro  of  a  one-horned  Rhinoceros,  with 
''  Keen)  :  Rhinoeero  i  "  below  t,hc:  plate. 

Ill  tho  Bible  "  Imprinted  at  London  by  Robert  Barker,  Printer  to 
the  King's  most  excellent  Maiestio"  ('  Breeches'  Bible),  the  word  used 
is  '  Unicorne;'  and  '  Unicorn'  is  tho  expre.s.-iou  in  the  version  now  in 
use  in  our  churches. 

Some  are  of  opinion  that  tho  Reem,  or  Rc'im,  of  Scripture  wero 
savage  animals  of  the  Bovine  genus,  and  others  that  tho  word  signified 
tho  Oryx,  observing  that  Reem  is  the  Arabian  name  for  a  species  of 
wild-goat  or  gazelle.  Theso  allege  that  tho  Reem  was  two-homed. 
(Deut.  xxxiii.  17;  Psalms,  xxii.  21.)  Tho  better  opinion  seerns  to  be 
tliat  the  animal  or  animals  intended  to  be  designated  in  most  of  tho 
passages  quoted,  if  not  in  all,  was  or  were  the  Rhinoceros  unicornis, 
or  Great  Asiatic  one-horned  Rhinoceros.  M.  Lesson  expresses  a 
decided  opinion  to  this  effect;  and  indeed  the  description  in  Job 
(chap,  xxxix.)  would  almost  forbid  the  conclusion  that  any  animal 
was  in  tho  writer's  mind  except  one  of  surpassing  bulk  and  indomit- 
able strength. 

It  has  also  been  doubted  whether  accounts  of  the  Indian  "Ovoi 
aypioi  (Wild  Asses)  given  by  Ctesias  (' Indie.,'  ed  Biihr)  were  not  highly 
Coloured  and  exaggerated  descriptions  of  animals  of  this  genus, 
and  whether  the  "Oeos  'USlk6s  (Indian  Ass)  of  Aristotle  was  not  a 
Rhinoceros. 

Tho  account  of  Ctesias  is  evidently  tinged  with  fable;  but  there 
are  parts  of  it  winch  suit  well  with  the  habits  of  a  Rhinoceros.  He 
describes  his  Wild  Asses  as  being  as  large  as  horses,  and  larger,  with 
white  bodies,  red  heads  (vopfyvpui),  and  blue  eyes  (tcvaveovs),  having  a 
horn  on  the  forehead  a  cubit  long,  which  for  the  extent  of  two  palms 
(7ra\ai(TTas)  from  the  forehead  is  entirely  white ;  abovo  it  is  pointed 
and  red  (<poiviKovv  tpvOphv  Trdvv),  and  black  iu  the  middle.  Of  this 
horn  drinking-cups  are  formed,  and  those  who  wse  them  are  said  not 
to  be  subject  to  spasm  (enratr^'p)  nor  epilepsy  (it pa  viay),  nor  to  the 
effects  of  poison,  provided,  either  before  or  after  taking  the  poison, 
they  drink  out  of  them  wine  or  water  or  any  other  liquid.  Other 
asses,  whether  wild  or  domesticated,  have  no  astragalus,  neither  have 
the  other  wild  solipedes  (fuivvxa) ;  but  these  have  an  astragalus  and 
a  gall-bladder  (?)  (x°^1  tirl  T0"  jjjtotos).  "  Their  astragalus,"  adds 
Ctesias,  "  which  I  have  sesn,  is  very  beautifully  formed  (KaKMtrrov), 
in  figure  and  size  like  that  of  an  ox,  heavy  as  lead,  and  red  throughout 
like  cinnabar.  This  animal  is  very  swift  and  very  strong.  Neither 
a  horse  nor  any  other  pursuer  can  overtake  it.  It  begins  its  progress 
slowly,  increasing  iu  speed  as  it  goes  on,  and  runs  quicker  and  faster. 
They  are  not  naturally  ferocious,  but  when  they  fir.st  lead  forth  their 
little  young  ones  to  graze,  and  are  surrounded  by  many  horsemen, 
they  are  unwilling  to  tly  and  leave  their  youug,  but  fight  with  horns 
and  heels  (\aicTi<rfxa<ri)  and  teeth  (S^uam),  killing  many  horses  and 
men.  They  are  also  destroyed  by  arrows  and  javelins,  for  they  are 
not  to  be  taken  alive.  The  flesh  is  not  eatable  by  reason  of  its 
bitterness,  but  the  animals  arc  hunted  for  the  sake  of  the  honrs  and 
astragali." 

It  is  not  at  all  improbable  that  these  parts,  so  much  sought  after 
on  account  of  supposed  virtues,  underwent  some  process  by  which 
they  were  artificially  coloured  in  the  manner  above  described. 

Aristotle,  who  (lib.  viii.  c.  2S)  speaks  of  Ctesias  as  not  being  worthy 
of  credit,  notices  (lib.  ii.  c.  1)  the  'li/Sacbs  ovos  (Indian  Ass).  He 
observes  that  he  has  never  seen  a  one-horned  solidungulous  animal ; 
but  there  are  a  few  which  are  monoceratous  and  solidungulous,  such 
as  the  One-Horned  Indian  Ass  ('lvdmus  ovos  iAov6i<epa<s),  anel  that  it  is 
the  only  one  of  the  solidungulous  animals  which  has  au  astragalus. 

Agatharchides  describes  the  One-Horned  Rhinoceros  by  name,  and 
speaks  of  its  ripping  up  the  belly  of  the  Elephant.  ('  Phot.  Bibl.,'  cel.) 
This  is  probably  the  earliest  occurrence  of  the  name  Rhinoceros. 

The  Rhinoceros  which  figured  in  the  celebrated  pompa  of  Ptolemy 
Philadelphia  was  an  Ethiopian,  and  seems  to  have  marched  last  in  the 
procession  of  wild  animals,  probably  on  account  of  its  superior  rarity, 
immediately  after  the  camelopard,  and  before  the  wain  carrying 
Bacchus  fleeing  to  the  altar  of  Rhea  from  the  persecution  of  Juno. 
(Atbenxus  '  Deipn.,'  v.  c.  xxxii.) 

Dion  Cassius  (lib.  li.)  speaks  of  the  rhinoceros  killed  in  the  circus 
with  a  hippopotamus  in  the  show  given  by  Augustus  to  celebrate  his 
victory  over  Cleopatra;  and  says  that  the  hippopotamus  ann  this 
animal  were  then  first  seen  and  kilied  at  Rome.  If  the  rhinoceros 
was  one  horned,  as  it  appears  to  have  been  from  his  description,  he 
was  certainly  wrong  as  to  the  sight  at  least ;  for  Pliny  ('  Hist.  Nat.,' 
viii.  19),  alluding  to  the  games  of  Pompey  the  Great,  remarks,  "  Iisdeni 
ludis  et  rhinoceros  imius  in  nare  corau,  qualis  sxpe  Visas  ;"'  and  pro- 
bably equally  wrong  as  to  the  killing,  for  upon  great  occasions  few 
auimals  left  the  arena  alive,  and  Pompey  was  not  likely  to  have  risked 
his  popularity  by  baulking  the  Roman  appetite  for  blood.  It  is  not 
improbable  that  the  rhinoceros  slain  upon  the  occasion  of  the  victory 
of  Augustus  with  the  hippopotamus  was  African,  and  two-horned. 
If  so,  Dion  would  be  right;  for  it  does  not  appear  that  a  two-horned 
rhinoceros  had  ever  been  either  seen  or  slain  previously. 

The  rhinoceros  so  clearly  described  by  Strabo  (lib.  xvi.  p.  774),  as 
seen  by  him,  was  one-horned.  The  folds  of  the  skin  are  distinctly 
alluded  to.  That  noticed  by  Pausauias  (lib.  ix.  c.  12)  as  'the  Bull  of 
Ethiopia*  was  two-horned,  and  he  describes  the  relative  position  of 
the  horns. 
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Mr.  Wood  (' Zoogrnphy ')  gives  an  engraving  of  the  coin  of 
Domitian  (small  Roman  brass),  on  the  reve/sc  of  which  is  the  dis- 
tinct form  of  a  two-horned  rhinoceros— that  coin  which,  with  the 
epigram  of  Martial,  has  so  puzzled  antiquaries,  and  led  some  of  them 
astray,  when  a  very  little  knowledge  of  natural  history  would  have 
kept  them  in  the  right  road. 

•'  The  exhibition  of  the  Two-Horned  Rhinoceros  to  the  Roman 
people,  probably  of  the  very  same  animal  represented  on  the  coin," 
Bays  Mr.  Wood,  "is  part'cularly  described  in  one  of  the  epigrams 
attributed  to  Martial ('De  Spectaculis  Libellue,'  'Ep.,'  xxii.),  who  lived 
in  the  reigns  of  Titus  and  Domitian." 

The  following  are  the  lines : — 

"  Sollicitant  pavldi  dum  rhinocerota  magistrt, 

Sa?pc  (liu  magna)  COlliglt  ira  fera). 
Desperabantur  promissi  pra-lia  Martis  : 

Sed  tamtn  is  rediit  cognitus  ante  furor, 
Namque  graven)  gemiuo  cornu  sic  extnlit  ur*iim, 

Jactat  ut  impositus  laurus  in  astra  pilas." 

"By  this  description  it  appears  that  a  combat  between  a  rhinoceros 
and  a  bear  was  intended,  but  that  it  was  very  difficult  to  irritate  the 
more  unwieldy  animal,  so  as  to  make  him  display  his  usual  ferocity; 
at  length  however  he  tossed  the  bear  from  his  double  horn,  with  as 
much  facility  as  a  bull  tosses  to  the  sky  the  buudlea  placed  for  the 
purpose  of  enraging  him.  Thus  far  the  coin  and  the  epigram  perfectly 
agreo  as  to  the  existence  of  the  double  horn  ;  but  unfortunately 
commentators  and  antiquaries  would  not  be  conviuced  that  a  rhino- 
ceros could  have  more  than  one  horu,  and  have  at  once  displayed 
their  sagacity  and  incredulity  in  their  explanations  ou  the  subject. 
Hence  we  find  a  similar  coin  engraved  in  the  second  volume  of 
Cooke's  '  Medallic  History  of  Rome,'  where  the  animal  is  misrepre- 
sented, and  particularly  the  horns,  which  appear  like  tusks,  bending 
in  different  directions.  After  quoting  the  lines  of  Martial,  Mr.  Cooke 
observes,  that  it  is  the  opinion  of  Bochart  that  the  disputed  lino 
should  be  read  thus — 

"  Namque  gravi  geminum  cornu  sic  extulit  ursum." 

By  which  alteration  wc  should  have  two  bears  instead  of  one ;  *  but 
Mr.  Cooke  proposes  to  omit  only  one  letter,  the  s  in  the  word  'ursum,' 
by  which  means  he  turns  the  bear  into  a  wild  bull ;  and  as  it  is  per- 
fectly natural  that  the  wild  bull,  or  urus,  should  have  two  horns,  he 
translates  the  line  thus  — 

"Struck  with  amazement,  we  beheld  upborne 
The  buffal  dreadful  with  his  double  hoin." 

If  Cooke  had  seen  the  coin  himself,  or  had  consulted  that  book  so 
useful  to  a  medallist,  the  '  Catalogue  of  Dr.  Mead's  Coins,'  he  would 
not  have  deprived  the  epigram  of  its  original  and  curious  in- 
formation." 

Two  at  least  of  these  two-horned  rhinoceroses  were  shown  at  Rome 
in  the  reign  of  Domitian. 

The  emperors  Antouinus,  Heliogabalus,  and  Gordian,  also  exhibited 
rhinoceroses,  and  Captain  W.  H.  Smyth,  R.N.,  noticing  a  coin  of  the 
emperor  Philip  (large  brass),  speaks  of  a  noble  lion  on  the  reverse  as 
representing  one  of  the  Lrones  Mansueli  mentioned  by  Capitolinus. 
"It  seems,"  says  Captain  Smyth,  speaking  of  the  '  Sajculares  Augus- 
torum'  (the  legend  on  the  reverse),  "that  there  were  provided  no 
fewer  than  32  elephants,  10  tigers,  10  elks,  CO  lions,  30  leopards, 
1  hippopotamus,  1  rhinoceros,  40  wild  horses,  20  wild  asses,  and  10 
cameleopards,  with  a  vast  quautity  of  deer,  goats,  autelopes,  and 
other  beasts ;  and,  still  further  to  increase  the  public  hilarity,  2000 
gladiators  were  matched  in  mortal  affray."  ('  Descriptive  Catalogue 
of  a  Cabiuet  of  Romau  Imperial  large  Brass  Medals.') 

Cosmas  speaks  expressly  of  the  Ethiopian  Rhinoceros  as  having  two 
horns,  and  of  its  power  of  moving  them. 

The  first  rhinoceros  seen  by  modern  Europeans  appears  to  have 
been  a  Rhinoceros  unicornis  (Linn.),  sent  from  India  to  Emmanuel, 
king  of  Portugal,  in  1513.  Emmanuel  sent  it  as  a  present  to  the 
Pope,  but  the  animal  iu  an  excess  of  fury  sunk  the  vessel  on  its 
passage.  A  sketch  of  the  animal  was  sent  from  Lisbon  to  Nurnbirg 
for  Albert  Diirer,  who  engraved  the  extravagant  figure  from  which 
those  of  Gesner,  Aldrovandi,  Jonston,  and  Scheuchzer  were  taken. 
Among  other  monstrosities,  the  animal,  which  is  represented  as  if  it 
were  clad  in  offensive  and  defensive  armour,  has  a  second  small  horn 
projecting  from  the  top  of  the  shoulders.  A  reduced  copy  of  the 
same  figure  is  given  in  the  early  edition  of  Petiver.  In  165  b'  we  find 
in  the  'Catalogue  of  the  Musaoum  Tradeseautianum '  (sec.  ii.,  'Four- 
Footed  Beasts,  with  some  Hides,  Homes,  Hoofs') — 

f  horn. 

"  The  Rhinoceros    .    ■<  jaw-bone. 

[  back-bone." 

In  1685  one  was  brought  alive  to  England;  another  was  shown 
throughout  a  great  part  of  Europe  in  1739  ;  and  a  fourth,  a  female, 
in  1741.  The  Rhinoceros  of  1739  was  described  and  figured  by 
Parsons  ('  Phil.  Trans.,'  xlii.),  and  he  also  mentions  that  of  1741, 
which  animal  Cuvier  believes  to  be  the  same  that  was  shown  at  Paris 
in  1749,  painted  by  Oudri,  and  afterwards  engraved  by  Edwarda 

*  And  also  a  piece  of  bad  Latin. 


.('Gleanings'),  and  that  figured  by  Aibinus.  It  was  certainly  that 
j  described  by  Daubenton,  and  the  subject  of  the  observations  of 
Meckel.  The  Rhinoceros  whose  osteology  is  described  by  Cuvier  was 
the  fifth  that  had  come  to  Europe.  It  arrived  at  Versailles  in  1771, 
being  then  very  young,  and  Buffon  notices  it  iu  his  supplement.  This 
animal  died  in  1793,  at  the  age  of  25  or  26.  In  1790  a  rhinoceros  was 
brought  from  the  East  Indies  to  this  country  as  a  present  to  Mr.  Dun- 
das,  who  gave  the  animal  away.  It  was  afterwards  purchased  by 
Pidcock  for  700/.,  and  was  exhibited  at  Exeter  Change  and  about  tho 
country.  A  seventh,  very  young,  destined,  it  is  said,  for  the  menagerie 
of  the  emperor  of  Germany,  arrived  from  the  East  Indies  in  1800,  and 
died  in  London  soon  after  its  arrival.  This  animal  was  dissected  by 
Mr.  Thomas,  who  published  his  observati"js  in  the  '  Philosophical 
Transactions.'  An  eighth,  which  afterwards  went  to  Germany,  was 
seen  at  Paris  some  years  afterwards.  All  these  were  one-horned.  Of 
late  years  several  of  the  same  species  (R.  Indicia)  have  arrived  iu 
London.  One  of  these,  a  fine  healthy  animal,  is  now  living  in  tho 
Zoological  Gardens  iu  the  Regent's  Park. 

No  two-horned  rhinoceros  seems  to  have  been  brought  alive  to 
Europe  in  modern  times. 

The  bony  framework  of  the  animal  of  this  genus  approximates  to 
that  of  the  Hyrar,  the  Tapirs,  and  the  Horse  among  living  genera. 
Though  a  general  resemblance  pervades  the  entire  skeleton  of  tho 
animals  of  this  genus,  there  are  certain  differences,  in  the  skull  espe- 
cially, which  render  it  advisable  to  notice  certain  of  the  species 
separately  with  regard  to  their  osseous  structure.  All  the  species 
have  seven  molar  teeth  on  each  side,  both  in  the  upper  and  under  jaw, 
but  the  species  differ  as  to  the  incisors.  The  following  is  the  dental 
formula  of  R.  Indicus  (R.  unicornis,  Linn.) :  — 

4  7  7 

Incisors,-;   Canines,  0;  Molars,!  =  36. 

4  7—7 

The  pyramidal  elevation  of  the  cranium  is  the  first  point  that 
strikes  the  observer  on  viewing  the  skull  of  the  R.  Indicus.  The  next 
remarkable  parts  are  the  ossa  nasi,  which  are  of  a  size  and  thickness 
without  example  among  quadrupeds:  these  form  an  arch  or  vault, 
which  overhangs  what  may  be  termed  the  incisive  bones,  and  gives 
support  to  the  horn,  formintr,  with  the  parts  of  the  maxillary  bones 
which  carry  the  incisives,  the  great  nasal  notch  which  distinguishes 
the  skull  of  these  animals.  Hence  three  pair  of  bones — the  nasal,  the 
incisive,  and  the  maxillary — contribute  in  the  Rhinoceros  to  form  the 
contour  of  the  external  apertures  of  the  nostrils  ;  whilst,  with  the 
exception  of  the  Tapir,  the  two  first  only  are  employed  for  this  pur- 
pose in  the  other  quadrupeds.  The  form  of  the  molar  teeth  varies 
but  little  from  that  which  characterises  those  of  other  species.  The 
upper  incisors  are  very  much  compressed,  and  placed  obliquely  at  a 
very  considerable  angle;  the  lower  incisors  are  large,  pyramidal,  and 
pointed,  and  between  them  are  two  very  little  incisors,  which  are 
supposed  never,  or  hardly  ever,  to  cut  the  gum.  There  are  also  two 
little  incisors  on  each  side  of  the  two  upper  great  ones ;  but  these  are, 
on  the  contrary,  on  the  outside  of  the  large  incisor  teeth.  The  form 
of  the  lower  incisor  teeth  reminds  the  observer  of  the  instrument 
generally  used  by  husbandmen  for  extracting  docks  (Rumex)  from 
their  pastures,  and  they  appear  to  be  calculated  for  uprooting  plants, 
as  well  as  tearing  or  stripping  up  branches  or  stems  of  shrubs  or  trees. 
In  the  case  of  uprooting,  the  nipper-like  operation  of  the  two  great 
upper  incisors,  as  opposed  to  the  lower  ones,  would  materially  assist 
the  extraction. 

The  number  of  molar  teeth  on  each  side  often  varies  iu  different 
individuals,  though  there  are  never  more  than  28. 

There  are  56  vertebrae  iu  all — 7  cervical,  19  dorsal,  3  lumbar, 
5  sacral,  and  22  coccygian.  The  transverse  apophyses  of  the  atlas  are 
very  great  and  very  wide,  and  without  obliquity,  so  that  their  contour 
is  nearly  rectangular,  which  distinguishes  them  from  those  of  the 
Hippopotamus  ;  their  extreme  size  distinguishes  vhe  atlas  of  the 
Rhinoceros  from  that  of  the  Elephant  still  more  clearly.  The  spinous 
process  is  only  a  large  tubercle,  and  below  the  body  of  the  vertebra  is 
a  small  longitudinal  crest.  There  are  19  pairs  of  ribs,  7  of  which  are 
true  ;  they  are  easily  recognised  by  their  proportional  thickness  and 
the  great  arch  formed  by  their  curvature.  The  first  pair  are  soldered 
together  below.  The  sternum  in  the  adult  is  composed  of  four  bones; 
the  first  is  compressed  into  a  ploughshare-shape,  and  projects  in  a 
point  in  front  of  the  first  rib. 

Of  the  anterior  extremities  the  following  parts  are  remarkable  : — 
The  scapula  is  oblong;  its  greatest  width  is  at  its  upper  fourth;  its 
posterior  border  is  elevated  and  thickened  at  this  point.  The  crest 
has  a  very  projecting  apophysis  at  its  upper  third,  directed  a  little 
backwards  ;  this  crest  terminates  at  the  lower  fourth  of  the  scapula, 
and  consequently  there  is  no  acromion  ;  a  tuberosity  occupies  the 
place  of  a  coracoid  process,  and  the  glenoid  cavity  is  nearly  round. 
This  configuration  distinguishes  the  scapula  or  blade-bone  of  the 
Rhinoceros  from  that  of  other  great  quadrupeds  ;  that  of  the 
Elephant,  for  example,  forms  a  nearly  equilateral  triangle,  and  the 
spine  a  great  recurrent  apophysis.  The  widely-crested  humerus  is 
very  remarkable,  and  distinguishable  from  that  of  every  other 
quadruped  of  the  same  size,  but  the  carpus  is  formed  after  the  same 
model  as  that  of  the  Tapir  and  the  Horse ;  though  the  Rhinoceros 
and  the  Tapir  resemble  each  other  more  than  they  respectively 
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resemble  t.ho  Horse  in  this  part  of  the  skeleton.  Tho  anterior  face  of 
the  semilunar  bono  is  square,  and  not  pointed  above,  aa  in  the  Hippo- 
potamus. None  of  the  bones  of  the  anterior  extremities  are  liable  to 
be  confounded  with  thoso  of  animals  of  the  samo  size ;  and  though 
their  greatest  resemblanco  is  to  thoso  of  the  Tapir,  the  smallnoss  of 
those  of  the  latter  makes  a  sufficient,  distinction. 


which  result  from  the  form  of  the  zygomatic  arches,  the  direction  of 
the  occipital  crest,  and  that  which  the  difference  of  tho  incisive  bones 
produces  on  the  front  of  the  palato,  it  may  bo  obse  rved  that  tho 
Berics  of  molars  is  longer  in  if.  A fricanut  and  if.  simus,  and  that  it 
converges  anteriorly  with  that  of  the  opposite  sido.  4.  The  posterior 
surface  is  demi-elliptical,  and  higher  than  it  Li  wido  in  if.  Indicus, 


Skeleton  of  Rhinoceros  Indicus. 


The  posterior  extremities  present  the  following  remarkable  parts  : — 
The  pelvis  is  extremely  wide,  and  that  of  the  elephant  alone  among 
living  quadrupeds  resembles  it;  but  the  pelvis  of  the  Rhinoceros  is 
at  once  distinguished  by  its  forked  spine.  The  angle  of  the  os  ilium, 
which  reaches  the  sacrum,  is  besides  more  elevated,  and  its  neck  much 
longer  and  narrower.  The  external  edge  of  this  bone  is  nearly  as 
great  as  the  internal,  whilst  in  the  Elephant  it  is  much  smaller.  The 
crest  of  the  pubis  commences  from  the  top  of  the  ossa  ilii.  The  oval 
holes  are  wider  than  they  are  long.  The  tuberosity  of  the  ischium  is 
very  large  above,  and  in  the  form  of  a  hook.  The  femur  is  if  any- 
thing more  remarkable  than  the  humerus;  its  upper  part  is  extremely 
flattened  from  before  backwards;  the  eminence  which  Cuvier  calls  the 
third  trochanter  projects  extremely,  and  forms  a  hook,  which  ascends 
to  touch  a  hook  descending  from  the  ordinary  grand  trochanter,  so 
that  there  is  an  oval  hole  between  these  two  eminences.  The  tibia, 
fibula,  tarsus,  and  the  upper  part  of  the  metatarsus  are  constructed 
upon  the  plan  of  those  of  the  Horse ;  but  the  pulley  of  the  astragalus 
is  wider,  more  oblique,  less  deep,  and  its  posterior  internal  angle  is 
obliquely  truncated  ;  the  astragalus  touches  the  cuboid  bone  by  a 
rather  wide  surface ;  the  scaphoid  and  the  third  cuneiform  bones  are 
less  flattened ;  the  second  cuneiform  and  the  cuboid  larger.  In  these 
points  the  Rhinoceros  resembles  the  Tapir  more  than  the  Horse,  and 
indeed  were  it  not  for  size  would  be  hardly  distinguishable  from  the 
former ;  but  it  differs  from  both  in  having  a  larger  and  stouter 
calcaneum.  Its  anterior  or  astragalian  surface  is  triangular.  The 
astragalus  has  two  large  facets ;  that  of  the  inside  is  prolonged  into  a 
tail-like  process  all  along  the  lower  edge  of  this  surface,  as  in  the 
Tapir.  In  the  Horse  the  third  facet  towards  the  external  angle  is 
distinct.  The  facet,  which  touches  the  cuboid  bone,  is  very  small. 
The  cuboid  bone  has  a  large  and  long  protuberance  behind,  which 
does  not  exist  in  the  Horse.  On  the  inside  of  the  foot  is  a  similar 
one,  produced  by  a  supernumerary  bone  attached  to  the  scaphoid,  the 
internal  cuneiform,  and  the  internal  metatarsial  bones,  which  repre- 
sent at  once  the  first  cuneiform  and  the  thumb  in  its  entirety.  This 
bone  exists  only  in  the  Tapir  aud  in  the  Horse ;  but  in  the  latter  it  is 
promptly  soldered  to  the  second  cuneiform  bone.  The  scaphoid  bone 
then  has  three  articular  facets  on  its  inferior  or  rather  metatarsial 
face ;  the  third  cuneiform  or  internal  bone  is  much  smaller  than  the 
other.  The  phalanges  are  all  wider  than  they  are  long ;  the  second 
phalanx  of  the  middle  toe  is  especially  short.  The  last  are  channelled 
like  those  of  the  hoof  of  a  horse.  (Cuv.) 

The  osteology  of  the  various  species  of  Rhinoceros  differs  very  con- 
siderably. The  following  differences  appear  on  examining  the  skull  of 
the  two-horned  species  of  the  Cape : — 1.  On  its  upper  surface  the 
horizontal  contour  of  the  bones  of  the  nose  is  rounded  in  the  Cape 
species,  and  almost  extravagantly  so  in  if.  simus,  whilst  in  the  one-horned 
Bpecies  it  is  pointed.  2.  The  priucipal  differences  in  the  profile  relate 
to  the  form  of  the  incisive  bones,  which  in  R.  Indicus  advance  as  far 
as  the  bones  of  the  nose,  and  have  above  a  particular  apophysis  :  in 
R.  Africanus  and  R.  simus  the  incisive  bones  are  each  reduced  to  a 
•mall  oblong  piece.    3.  On  the  lower  surface,  besides  the  differences 
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and  rather  wider  than  it  is  high  in  R.  Africanus  and  R.  simus,  in 
which  last  the  occipital  foramen  is  wider  than  it  is  high,  whilst  in 
R.  Indicus  those  proportions  are  reversed. 

The  principal  differences  of  the  lower  jaws  are  (besides  the  length 
which  precedes  the  molar3,  which  is  much  less  in  R.  Africanus  and 
R.  simus  than  in  if.  Indicus),  1st,  that  the  series  of  molars  is  longer 
in  the  African  species ;  2nd,  that  the  rising  branches  are  much  les9 
high ;  3rd,  that  the  coronoid  apophyses  are  much  shorter,  less  pointed, 
and  less  directed  forwards ;  4  th,  that  the  dental  branches  are  much 
more  convex  externally. 


Skull  of  Rhinoceros  bicornis. 

The  One-Horned  Rhinoceros  of  Java  (if.  Javanus)  resembles  less, 
in  the  bones  of  the  extremities,  the  if.  Indicus,  than  does  the  if. 
Africanus ;  which,  as  Cuvier  observes,  is  remarkable.  But  in  the 
skull  the  resemblance  to  that  of  li.  Indians  is  striking,  though  there 
are  still  remarkable  differences.  The  whole  cranium,  for  instance,  is 
less,  and  the  eygomatic  arches,  the  orbits,  and  the  nasal  bones,  which 
terminate  in  a  sharp  point,  are  less  developed.    The  post-orbital 


Skull  of  Rhinoceros  Jaranns. 
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Teeth  of  Rhinoceros  Javanus.    (F.  Cuvicr.) 

apophysis  can  hardly  be  traced.  The  occipital  crest  is  less  elevated; 
there  is  no  apophysis  on  the  superior  edge  of  the  incisive  bones; 
the  orbit  has  a  more  forward  position ;  the  posterior  base  of  the 
zygomatic  arch  is  less  approximated  to  the  occiput ;  the  region  of  the 
external  opening  of  the  ear  is  wider;  the  descending  part  of  the 
occipital  arch,  which  is  trenchant  in  R.  Indicus,  is  here  stout  and 
obtuse.  The  posterior  surface  of  the  skull  of  R.  Javanus  is  wider 
than  it  is  high:  in  R.  Indicus  it  is  just  the  reverse;  and  the  same 
difference  exists  in  the  dimensions  of  the  occipital  hole. 

The  osteology  of  this  genus  can  be  well  studied  in  the  museum  of 
the  Koyal  College  of  Surgeons  of  England,  where  there  is  a  skeleton 
of  the  Sumatran  two-horned  species,  and  a  fine  collection  of  separate 
portions  of  the  osseous  system  of  the  teeth  and  the  horns  of  these 
animals. 

The  stomach  of  these  animals  is  simple ;  their  intestines  are  very 
long,  and  the  csecum  is  very  large.  Sparrman,  who  dissected  a  Cape 
Two-Horned  Rhinoceros  as  well  as  his  position  and  his  Hottentot  assist- 
ants would  permit,  remarks  that  the  viscera  most  resemble  those  of  a 
horse ;  though  the  stomach  did  not  in  the  least  resemble  that  of  a 
horse,  but  rather  that  of  a  man  or  a  hog.  It  was  4  feet  in  length  and 
two  feet  in  diameter ;  and  to  this  viscus  was  annexed  an  intestinal 
tube  28  feet  in  length  and  6  inches  in  diameter :  at  34  feet  from  the 
bottom  was  a  large  ctecum.  The  liver  was  3 -J  feet  in  breadth,  but  in 
depth  (taken  as  if  the  animal  were  in  a  standing  position)  2^  feet. 
There  was  no  gall-bladder  nor  any  trace  of  it.  The  spleen  was  hardly 
a  foot  broad,  but  full  4  feet  long. 

The  heart  was  a  foot  and  a  half  in  length,  and  the  breadth  was 
not  much  less.  The  right  lobe  of  the  lungs  had  an  incision  in  it 
(probably  made  by  the  Hottentots  who  exenterated  the  animal,  or  by 
the  shot,  which  passed  through  the  great  blood-vessels  of  the  lungs, 
and  mortally  wounded  the  animal),  but  was  in  other  respects  undi- 
vided and  entire  :  it  was  2  feet  in  length.  The  kidneys  were  a  foot 
and  a  half  in  diameter. 

The  hide  of  the  Rhinoceros  is  perhaps  as  thick  as,  if  not  thicker 
than,  that  of  any  other  pachydermatous  animal.  The  horns,  solid  as 
they  ore  apparently,  consist  actually  of  congregated  parallel  horny 
fibres. 

We  now  proceed  to  give  some  account  of  the  species  of  Rhinoceros : 
22,  Indicus  (R.  unicornis,  Linn.)  has  a  single  horn  on  the  nosf. 


Skin  naked,  very  thick,  of  a  dull  deep  purplish-gray,  marked  with 
sub-elevated,  rounded,  and  other  inequalities,  and  remarkable  for  the 
deep  folds  which  it  forms  behind  and  across  the  shoulders,  and  before 
and  across  the  thighs,  &c.  Thero  are  a  few  stout,  stiff,  horny,  and 
smooth  hairs  on  the  tail  and  on  the  ears. 

The  best  early  figure  of  R.  Indicus  known  to  us  is  that  of  Bontius, 
which,  though  somewhat  exaggerated  by  the  draughtsman  about  the 
lip,  and  furnished  with  little  claws  instead  of  broad  nails,  gives  in 
general  a  correct  idea  of  the  animal. 

Pennant,  who  is  decidedly  of  opinion  that  this  species  is  the 
Unicorn  of  holy  writ,  and  the  Indian  Asa  of  Aristotle  (p.  463),  says 
that  it  loves  shady  forests,  the  neighbourhood  of  rivers,  and  marshy 
places ;  that  it  brings  forth  one  young  at  a  time,  and  is  very  solicitous 
about  it ;  that  it  is  quiet  and  inoffensive,  but  when  provoked,  furious, 
very  swift,  and  very  dangerous.  "  I  know  a  gentleman,"  he  continues, 
"  who  had  his  belly  ripped  up  by  one,  but  survived  the  wound." 

The  Rhinoceros  described  by  Dr.  Parsons  came  to  London  in  1739 
from  Bengal.  It  is  stated  that  though  but  two  years  old,  the  expenses 
of  his  food  and  his  voyage  amounted  to  near  lOOQi.  sterling. 

The  rhinoceros  brought  to  this  country  in  1790  is  the  subject  of  an 
interesting  account  by  Mr.  Bingley,  in  his  'Animal  Biography.'  When 
it  arrived  it  was  about  five  years  old,  was  tolerably  tractable,  would 
walk  about  at  its  keeper's  command,  and  allowed  the  visitors  to  pat 
his  back  and  sides.  He  was  allowed  twenty-eight  pounds  of  clover, 
about  the  same  quantity  of  ship-biscuit,  and  a  great  quantity  of  greens 
daily.  Twice  or  thrice  a-day  five  pails  of  water  were  given  to  him. 
The  vessel  out  of  which  he  drank  contained  about  three  pails,  and 
each  time  as  the  animal  drank  the  vessel  was  filled  up.  He  never 
ceased  his  draught  till  the  vessel  was  exhausted.  He  was  fond  of 
sweet  wines,  aud  it  is  stated  that  he  would  drink  three  or  four  bottles 
in  a  few  hours. 


Rlibiaurot  L.dUus, 


Rhinoceros  Indicus. 

The  species  inhabits  the  East  Indies,  especially  beyond  the  Ganges. 
It  is  recorded  as  having  been  found  in  Bengal,  Siam,  and  Cochin- 
China.  Shady  forests,  the  neighbourhood  of  rivers,  and  marshy 
places  are  favourite  localities.  Their  ordinary  food  consists  of  herbage 
and  the  branches  of  trees.  The  flesh  is  said  to  be  not  unpalatable, 
cur  figure  was  taken  from  an  animal  which  was  living  in  the  garden 
of  the  Zoological  Society,  but  the  horn  was  taken  from  a  perfect  speci- 
men ;  for  the  animal,  though  a  fino  one,  and  in  excellent  general 
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Health,  from  the  time  of  its  arrival  and  from  tho  first  growth  of  the 
born  constantly  employed  itself  in  rubbing  it  down,  bo  as  to  pre- 
vent its  proper  increase. 

R.  Javanua  (Cuvier)  has  one  horn  ;  folds  of  the  neck  obsolete ; 
BCutules  of  the  skin  angled  at  tho  margin,  concave  in  the  middle,  and 
furnished  with  a  few  short  bristles ;  margin  of  the  ears  and  under  side 
of  the  tail  hairy. 


Rhinoceros  Javanua.    (F.  Cuvier.) 

Dr.  Horsfield,  who  had  an  opportunity  during  his  residence  at 
Surakarta,  the  capital  of  the  Javanese  empire,  of  examining  an  indi- 
vidual taken  during  infancy  and  kept  in  confinement,  or  rather  in  a 
state  of  domestication,  gives  a  good  figure  of  it,  observing  that  the 
drawing  from  which  the  plate  is  taken,  though  deficient  in  some 
points  that  the  skilful  pencil  of  Mr.  Daniell  would  have  supplied  from 
the  living  animal,  exhibits,  with  scrupulous  accuracy,  its  form  and 
proportions.  In  1817  this  individual  measured  nine  feet  in  length, 
and  was  four  feet  three  inches  high  at  the  rump  ;  and  Dr.  Horsfield 
remarks  that  the  Rhinoceros  figured  by  P.  Cuvier  (of  which  a  reduced 
copy  is  given  above),  which  was  brought  to  Europe  from  the  British 
possessions  in  India,  was  higher  in  proportion  to  its  length,  and  its 
form  was  more  unwieldy,  the  entire  length  being  seven  feet,  and  the 
height  four  feet  ten  inches.  The  head  of  the  animal  seen  by  Dr. 
Horsfield  was  strongly  attenuated  to  the  muzzle,  and  had  a  triangular 
form ;  the  flexible  lip  was  considerably  lengthened,  and  the  sides  of 
the  head  were  marked  with  protuberances  or  scutula,  resembling 
those  on  the  body,  but  no  great  roughnesses  or  folds  were  apparent. 
The  marks  of  distinction  afforded  by  the  folds  of  the  external  covering 
were  less  evident  than  those  afforded  by  the  form  of  the  body  and  the 
attenuated  head ;  but  the  folds  on  the  whole  appeared  less  rough  or 
prominent  than  in  R.  Indicus. 

This  animal  is  gregarious  in  many  parts.  Dr.  Horsfield  states  that 
it  is  not  limited  to  a  particular  region  or  climate,  but  that  its  range 
extends  from  the  level  of  the  ocean  to  the  summit  of  mountains 
of  considerable  elevation.  Dr.  Horsfield  noticed  it  at  Tangung,  near 
the  confines  of  the  Southern  Ocean,  in  the  districts  of  the  native 
princes,  and  on  the  summit  of  the  high  peaks  of  the  Priangan  regencies. 
It  prefers  high  situations. 

The  domesticated  individual  above  alluded  to  by  Dr.  Horsfield  was 
taken  while  very  young,  in  the  forests  of  the  province  of  Keddu,  and 
was  conveyed  to  the  residency  at  Magellan,  in  the  year  1815  or  1816. 
By  kind  treatment  it  soon  became  domesticated  to  such  a  degree,  that 
it  permitted  itself  to  be  carried,  in  a  large  vehicle  resembling  a  cart, 
to  the  capital  of  Surakarta.  "I  saw  it,"  says  the  Doctor,  "during  its 
conveyance,  and  found  it  perfectly  mild  and  tractable.  At  Surakarta 
it  was  confined  in  the  large  area  or  square  which  bounds  the  entrance 
to  the  royal  residence.  A  deep  ditch,  about  three  feet  wide,  limited 
its  range,  and  for  several  years  it  never  attempted  to  pass  it.  It  was 
perfectly  reconciled  to  its  confinement,  and  never  exhibited  any 
symptoms  of  uneasiness  or  rage,  although  on  its  first  arrival  harassed 
in  various  ways  by  a  large  proportion  of  the  inhabitants  of  a  populous 
capital,  whose  curiosity  induced  them  to  inspect  the  stranger  of  the 
forest.  Branches  of  trees,  shrubs,  and  various  twining  plants  were 
abundantly  provided  for  its  food ;  of  these  the  species  of  Cissus  and 
the  small  twigs  of  a  native  fig-tree  were  preferred.  But  plantains 
were  the  most  favourite  food,  and  the  abundant  manner  in  which  it 
was  supplied  with  these  by  the  numerous  visitors  tended  greatly  to 
make  the  animal  mild  and  sociable.  It  allowed  itself  to  be  examined 
and  handled  freely,  and  the  more  daring  of  the  visitors  sometimes 
mounted  on  its  back.  It  required  copious  supplies  of  water,  and, 
when  not  taking  food,  or  intentionally  roused  by  the  natives,  it  gene- 
rally placed  itself  in  the  large  excavations  which  its  movements  soon 
caused  in  the  soft  earth  that  covered  the  allotted  space.  Having 
considerably  increased  in  size,  the  ditch  of  three  feet  in  breadth  was 
insufficient  for  confining  it,  but,  leaving  the  inclosure,  it  frequently 
passed  to  the  dwellings  of  the  natives,  destroying  the  plantations  of 
fruit-trees  and  culinary  vegetables  which  always  surround  them.  It  : 
likewise  terrified  those  natives  that  accidentally  met  with  it,  and  who 
were  unacquainted  with  its  appearance  and  habits.    But  it  showed 


no  ill-natured  disposition,  and  readily  allowed  itself  to  be  driven  back 
to  tho  la  cloture,  like  a  Buffalo.  The  excessive  excavations  which  it 
made  by  continually  wallowing  in  the  mire,  and  tho  accumulation  of 
putrefying  vegetable  matter,  in  process  of  time  becamo  offensive  at 
the  entrance  of  the  palace,  and  its  removal  was  ordered  by  the  emperor 
to  a  small  village  near  tho  confines  of  tho  capital,  where,  in  the  year 
1821,  it  was  accidentally  drowned  in  a  rivulet."  ('Zoological  Researches 
in  Java.') 

This  species  is  tho  Warak  of  the  Javanese,  the  Badak  of  tho  Malays 
and  of  tho  Inhabitants  of  the  western  parts  of  Java.  (Horsfield, 
'  Zoological  Researches  in  Java.') 

Marhdon,  in  his  'History  of  Sumatra,'  states  thai  the  Rhinoceros, 
Badak,  both  that  with  a  single  horn  and  that  with  a  double  horn,  are 
natives  of  the  woods.  He  adds  that  he  does  "  not  know  anything  to 
warrant  the  stories  told  of  the  mutual  antipathy  and  tho  desperate 
encounters  of  these  two  enormous  beasts."  The  horn,  he  adds,  in 
esteemed  an  antidote  against  poison,  and  on  that  account  formed  into 
drinking-cups. 

R.  Sumotrensit,  Cuv.  (R.  Sumotramu,  Raffles),  has  four  great 
incisors,  as  in  the  two  preceding  species,  but  hardly  any  folds  on  the 
skin,  which  is  hairy;  a  second  horn  behind  the  ordinary  one. 

The  first  satisfactory  indication  of  the  existence  of  this  species 
occurs  in  Pennant,  who  imagined  that  the  two-horned  species  of 
Sumatra  was  identical  with  R.  bicovnii,  the  only  African  species  then 
known.  He  quotes  the  following  remark  of  Mr.  Charles  Miller,  who 
was  long  resident  in  Sumatra: — "I  never  saw  but  two  of  the  two- 
horned  Rhinoceros ;  but  I  believe  they  aro  not  uncommon  in  tho 
island,  but  are  very  shy,  which  is  tho  reason  they  are  but  seldom 
seen.  I  was  once  within  twenty  yards  of  one.  It  had  not  any  appear- 
ance of  folds  or  plaits  on  the  skin  ;  and  had  a  similar  horn  resembling 
the  greater,  and,  like  that,  a  little  turned  inward.  The  figure  given 
by  Dr.  Sparrman  is  a  faithful  resemblance  of  that  I  saw." 

The  hide  is  rugose,  covered  with  scattered  stiff  brown  hairs;  folds 
on  the  shoulders  and  croup  but  slightly  marked  ;  the  skin  generally 
rather  delicate,  and  nearly  without  folds;  heal  rather  elongated; 
eyes  small  and  brown  ;  upper  lip  pointed  and  curved  downward-  ■ 
cars  small  and  pointed,  fringed  with  black  short  hairs  ;  first  horn  bent 
backwards,  second  smooth  and  pyramidal,  placed  a  little  in  front  of 
the  eyes. 

It  is  a  native  of  Sumatra. 


Rhinoceros  Sumulrensis.    (F,  Cuvier.) 

R.  Africanus,  Cuv.  (R.  bicornis,  Linn.),  is  of  a  pale  yellow  brown; 
horns  unequal  in  length;  neck  surrounded  with  a  furrow  at  the  setting 
on  of  the  head;  eyes  brown.    Length  10  feet  11  inches.  (Smith.) 

The  hide  is  pale  yellowish-brown,  with  tints  of  purple  upon  the 
sides  of  the  head  and  muzzle;  the  groins  flesh-coloured  ;  eyes  dark 
brown  ;  the  horns  livid-brown  clouded  with  green  ;  the  hairs  ou  the 
tip  of  the  tail  and  the  margins  of  the  ears  deep  black. 

Sparrman,  in  his  description,  exposes  the  errors  of  Buffon  regarding 
both  this  species  and  R.  Indicus ;  especially  the  opinion  that  the 
copulation  of  the  latter  takes  place  croupe  a  croupe.  His  poetical 
fancies  too  touching  the  impenetrable  nature  of  the  skin  are  freely  and 
justly  dealt  with  by  the  same  learned  Swede,  who  ordered  one  of  his 
Hottentots  to  make  a  trial  of  this  with  his  hassagai  on  one  of  those 
which  had  been  shot.  Though  this  weapon  was  far  from  being  in 
good  order,  and  had  no  other  sharpness  than  that  it  had  received  from 
the  forge,  the  Hottentot,  at  the  distance  of  five  or  six  paces,  not  only 
pierced  with  it  the  thick  hide  of  the  animal,  but  buried  it  half  a  foot 
deep  in  its  body. 

Dr.  Smith  remarks  that  the  present  species,  under  the  name  of 
Rhiuoster,  has  been  familiarly  known  to  the  colonists  of  the  Cape  of 
Good  Hope  ever  since  1652.  In  that  year,  when  the  Dutch  first 
formed  their  settlement  on  the  shores  of  Table  Bay,  this  animal,  he 
observes,  was  a  regular  inhabitant  of  the  thickets  which  clothed  the 
lower  slopes  of  Table  Mountain.  He  states  that,  like  the  Keitloa, 
this  species  feeds  upon  brushwood  and  the  smaller  branches  of  dwarf 
trees,  from  which  circumstance  it  is  invariably  found  frequenting 
wooded  districts,  and  in  those  situations  its  course  may  often  be 
traced  by  the  mutilations  of  the  bushes.  "  As  it  feeds  but  slowly," 
says  Dr.  Smith,  "  aud  besides  passes  much  of  its  time  in  idleness,  jt 
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must  be  regarded  as  a  very  moderate  eater,  and  considering  that  it 
appears  to  be  fastidious  in  the  choice  of  its  food,  it  is  fortunate  for 
its  comfort  that  it  does  not  require  more  nourishment.  Of  the  many 
shrubs  which  exist  in  the  locality  in  which  it  resides,  few  compara- 
tively appear  formed  for  its  choice,  as  it  is  to  be  seen  approaching 
many  and  leaving  them  again  without  either  injuring  a  branch  or 
plucking  a  leaf." 


Rhinoceros  bicomis,  female  and  young.  (Smith.) 

R.  Keitloa  (Smith)  is  of  a  pale  brownish-yellow  colour ;  the  two 
horns  subequal  in  length,  the  anterior  one  cylindrical,  the  posterior 
one  compressed  ;  anterior  part  of  the  upper  lip  produced  and  acumi- 
nate. Length,  body  and  head,  1 1  feet  and  1 £  inches.  Height  5  feet. 
Its  figure  nearly  that  of  R.  bicomis. 

Dr.  Smith  remarks  that  the  only  species  yet  known  with  which  the 
present  could  be  confounded  is  the  R.  bicomis  of  authors.  There  are 
however,  he  observes,  many  and  marked  differences  between  them,  of 
which  the  following  are  a  few  of  the  external  and  more  palpable  ones. 
In  R.  Keitloa  the  two  horns  are  of  equal  or  nearly  equal  length ;  in 
R.  Africanus  the  posterior  in  neither  sex  is  ever  much  beyond  a  third 
of  the  length  of  the  anterior  horn ;  the  length  of  the  head  in  pro- 
portion to  the  depth  is  very  different  in  the  two.  The  neck  of  R. 
Keitloa  is  much  longer  than  that  of  the  other,  and  the  position  and 
character  of  the  cuticular  furrows  destined  to  facilitate  the  lateral 
motions  of  the  head  are  very  different.  Besides  these,  Dr.  Smith 
etates  that  many  other  diagnostic  characters  might  be  instanced ; 
such  as  the  black  mark  on  the  inside  of  the  thigh  of  the  Keitloa,  the 
distinctly  produced  tip  of  the  upper  lip,  and  the  comparatively  few 
wrinkles  on  the  snout  and  parts  around  the  eyes. 


Rhinoceros  Keitloa,  male.  (Smith.) 

Dr.  Smith  thinks  that  it  may  with  propriety  be  inferred  that  the 
Keitloa  has  not,  for  many  years  at  least,  been  in  the  habit  of  generally 
extending  its  range  higher  than  about  25°  S.  lat.  He  remarks  that 
wo  have  sufficient  evidence  that  individuals  of  this  species  have 
approached  Latakoo,  or  rather  the  country  some  60  miles  to  the  north 
of  it,  in  the  fact  that  Mr.  Burchell,  "  whose  merits  as  a  traveller  can 
be  best  appreciated  by  those  who  follow  him  in  the  same  field,  is  at 
present  in  possession  of  the  horns  of  an  individual  which  was  killed 
by  his  hunters."  Dr.  Smith  further  states  that  the  natives  at  and 
around  Latakoo  are  only  acquainted  with  two  species,  namely,  Borili 
(R.  bicomis  of  authors),  and  Mohoohoo  (R.  simus,  Burch.);  and  those 
who  were  in  the  employ  of  the  expedition  declared,  when  they  first 
saw  the  Keitloa,  that  it  was  not  an  animal  of  their  country ;  and  at 
once  enlarged  upon  the  points  in  which  it  differed  from  BorilL 
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The  food  of  this  species  consists  of  small  shrubs,  or  the  more 
delicate  branches  of  brushwood,  in  collecting  which,  Dr.  Smith 
observes,  the  prolongation  of  the  anterior  extremity  of  the  upper  lip 
proves  a  useful  assistant. 

R.  simus  (Burch.)  is  of  a  pale  gray-brown  colour,  tinged  with  yellow- 
brown  ;  margins  of  the  ears  towards  the  tips,  and  tail  both  above  and 
below  at  the  extremity,  clothed  with  stiff  black  hairs  ;  mouth  ox-like ; 
two  horns,  the  anterior  one  much  the  longest ;  eyes  yellowish-brown. 
Length,  body  and  head,  12  feet  1  inch.  Height,  at  the  shoulder, 
5  feet  7  inches. 

"  Mohoohoo,  the  name  of  this  species  among  the  Bechuanas,"  say3 
Dr.  Smith,  "  is  considered  by  them  to  be  one  of  the  original  animals 
of  their  country,  and  to  have  issued  from  the  same  cave  out  of  which 
their  own  forefathers  proceeded  :  in  this  respect  they  make  a  differ- 
ence between  it  and  Keitloa,  with  whose  origin  they  do  not  profeBS  to 
be  acquainted." 

Mr.  Burchell,  who  added  so  much  to  our  knowledge  of  the  zoology 
of  Africa,  found,  when  he  was  in  Latakoo,  this  species  common  there ; 
and  the  natives  told  Dr.  Smith  that  it  was  not  unfrequently  found 
even  farther  to  the  southward.  The  last-named  author  however  tells 
us  that  it  has  almost  ceased  to  exist,  even  in  the  situations  where  its 
discoverer  met  it ;  and  the  Doctor  observes  that  this  is  accounted  for 
by  the  danger  to  which  it  is  exposed  being  now  much  increased  from 
tho  general  introduction  of  fire-arms  among  the  Bechuanas.  He  also 
remarks  that  the  form  of  the  mouth  at  once  suggests  the  kind  of  food 
upon  which  the  animal  probably  subsists ;  and  an  examination  of  the 
contents  of  the  stomach,  principally  grass,  confirmed  the  inference. 
"  Localities  abounding  in  grass  are  therefore  the  haunts  of  the  Mohoo- 
hoo, and  to  enjoy  them  throughout  the  year,  he  is  necessitated  to 
lead  a  more  wandering  life  than  the  two  species  already  figured." 


Rhinoceros  simus.  (Smith.) 

The  above  species  are  those  which  are  best  known,  although  it  is 
not  improbable  that  others  exist,  and  this  is  the  impression  of  Dr. 
Smith.     The  following  species  are  given  in  the  '  Catalogue  of  the 
Specimens  of  Mammalia'  in  the  British  Museum: — 
Family  Elephantidx. 
Tribe  Rhinocerinu. 

1.  Rhinoceros  unicornis,  Linn.,  the  Rhinoceros;  R.  Indicus,  Cuv. ; 
It.  Asiuticus,  Blum. ;  R.  inermis,  Lesson. 

2.  R.  bicomis,  the  Gargatan,  or  Rhinastcr ;  R.  Africanus,  Desm. ;  R. 
Brucei  and  R.  Gordonii,  De  Blainv. 

3.  R.  Keitloa,  A.  Smith ;  Sloan's  Rhinoceros. 

4.  R.  simus,  Burchell' s  Rhinoceros;  R.  Bwchelii,  Desm.;  R.  Canus, 
Griffith. 

Fossil  Rhinoceroses. 

The  Fossil  Rhinoceroses  hitherto  discovered  may  be  divided  into 
three  groups — 1,  those  with  a  true  or  bony  septum  narium ;  2,  those 
without  a  bony  septum  ;  and  3,  those  with  incisor  teeth. 

The  greater  portion  of  remains  found  in  Northern  and  Central 
Europe  and  Asia  belong  to  the  first  group;  those  found  in  Italy 
belong  to  the  second. 

The  skulls  of  the  Rhinoceroses  belonging  to  the  first  group  exhibit 
an  essential  difference  when  compared  with  those  of  the  living  species. 
Those  of  tho  former  are  longer  and  narrower  in  proportion;  the 
width  between  the  orbits  is  less;  the  bones  of  the  nose  are  more 
elongated;  the  disc  on  which  the  anterior  horn  was  seated  is  an 
oblong  ellipse,  whilst  in  R.  bicomis  it  is  a  hemisphere.  An  analogous 
elongation  exists  in  the  place  where  the  second  horn  was  situated, 
whence  Cuvier  concludes  that  the  horns  of  the  Rhinoceros  with  a 
bony  septum  narium  were  very  much  compressed  laterally.  Tho 
same  great  zoologist  remarks  that  in  R.  bicomis  or  R.  Africanus  (Cape 
Rhinoceros)  the  occipital  crest  is  nearly  over  the  occipital  condyles, 
and  the  posterior  surface  of  the  occiput  is  nearly  perpendicular  to 
the  axis  of  the  head.  In  R.  Javanus  this  surface  is  inclined  forwards, 
which  renders  the  distance  from  the  nose  to  the  crest  shorter  than 
that  from  the  nose  to  tha  condyle  in  a  proportion  of  19  to  25 ;  and  it 
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is  much  the  same  in  if.  Stimatrensis.  Iu  if.  Indicus  this  forward 
inclination  is  still  more  remarkable,  although  tho  difference  of  the 
two  lines  is  less  in  the  proportion  of  '21  to  25,  on  account  of  tho 
extreme  height  of  this  occipital  surface.  In  all  tho  fossil  skulls,  on 
the  contrary,  the  occipital  surface  is  strongly  inclined  backwards,  and 
the  distance  from  the  nose  to  the  crest  much  longer  than  that  from 
the  nose  to  the  condyles.  It  would  seem,  says  Cuvier  in  continuation, 
that  in  some  fossil  individuals  the  two  horns  did  not  touch  each 
other ;  but  in  one  from  the  neighbourhood  of  Rugby,  which  Cuvier  | 
saw  in  the  Radcliffe  Library  at  Oxford,  and  of  which  Mrs.  Buckland 
made  a  drawing  for  his  work,  he  is  of  opinion  that  the  horns  touched, 
for  the  discs  on  which  thoy  were  seated  are  confounded  in  one  rugoso 
surface. 


Skull  of  Fossil  Rhinoceros.  (Cuvier.) 
(J,  profile  j  b,  seen  from  below. 


a,  Crown  of  a  sixth  molar,  but  little  worn,  of  a  Fossil  Rhinoceros;  J,  molar 
of  u  Fossil  Rhinoceros,  much  worn,  seen  from  above. 

The  skulls  of  the  group  of  fossil  rhinoceroses  which  have  no  bony 
septum  uariura.  much  resemble  that  of  if.  bicornis.  As  compared 
with  the  cranium  of  the  ordinary  fossil  rhinoceros,  which  has  the 
bony  septum,  the  cerebral  part  of  the  skull  is  less  prolonged  and  less 
thrown  backwards;  the  orbit  is  placed  above  the  fifth  molar;  the 
nasal  bones  terminate  iu  a  free  point,  and  are  not  attached  to  the 
intermaxillary  bones  by  a  vertical  septum ;  the  intermaxillaries  are 
much  less  prolonged  and  of  a  different  conformation,  offering  none  of 
the  characters  which  render  the  other  fossil  skulls  of  this  genus  so 
remarkable.  But  though  the  skulls  without  the  bony  septum  approach 
more  to  that  of  the  R.  bicornis  than  of  any  other  living  species,  there 
are  notwithstanding  several  differences.  The  bones  of  the  nose  in 
the  last  mentioned  fossils  are  delicate,  straight,  and  pointed;  whilst 
those  of  if.  bicornis  are  very  thick  and  convex  ;  the  intermaxillaries 
of  the  fossil  are  much  larger  than  those  of  R.  bicornis,  and  the 
zygomatic  arch  is  shorter  and  more  convex  towards  the  top ;  more- 
over there  is  a  deeper  depression  between  the  part  which  supports  the 
second  horn  and  that  which  elevates  itself  to  form  the  occipital  crest. 

The  fossil  rhinoceroses  furnished  with  incisor  teeth  were  much 
smaller  than  any  known  species,  living  or  fossil. 

The  following  fossil  species  have  been  recorded  : — R.  tichoriniis, 
Cut.  ;  R.  incisivus,  Cuv.;  if.  leptorhinus,  Cuv. ;  if.  minutus,  Cuv. ; 
if.  clatus,  Croiz.  and  Job. ;  R.  paehyrhinus,  Cuv.;  if.  hypselorhinus, 
Kaup. ;  R,  Qoldfusii,  Kaup. ;  if.  leptodon,  Kaup. 

Two  of  these  species  are  British,  R.  tichorinus  and  if.  leptorhinus. 
In  his  '  British  Fossil  Birds  and  Mammals,'  Professor  Owen  has 
described  and  distinguished  these  two  species. 

if.  tichorinus,  the  Two-Horned  Tichorine  Rhinoceros,  belongs  to 
Cuvier*  s  group  with  a  closed  septum  narium.  The  first  notice  of  the 
fossil  remains  of  the  genus  Rhinoceros  occurs  in  a  curious  old  tract 
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eutitlod  'Chartham  News,  or  a  brief  relation  of  some  strange  bones  them 
lately  digged  up  in  some  grounds  of  Mr.  John  Somnerof  Canterbury. 
In  this  little  work,  which  was  printed  and  published  in  London  in 
1669,  is  an  account  of  fossil  bones  found  in  digging  a  well  at  Chartham. 
These  remains  are  now  in  tho  collection  of  tho  British  Museum,  and 
evidently  belong  to  R.  tichonnus.  Remains  of  this  species  have  been 
found  very  generally  dispersed  over  tho  British  Islands.  "Although 
tho  remains  of  the  great  Tichorine  Rhinoceros,"  says  ProfeBBor  Owen, 
"have  not  been  found  in  such  abundance  in  the  caves,  the  unstrati- 
I  fied  drift,  and  tho  post-pliocene  fresh-water  deposits  of  Britain,  as 
those  of  its  more  gigantic  contemporary  the  Mammoth,  the  two- 
horned  pachyderm  seems  to  have  been  as  extensively  distributed 
over  the  land  which  now  constitutes  our  island.  The  works  of  con- 
tinental palaeontologists  demonstrate  that  this  RhinoceroB  was 
similarly  associated  with  the  Mammoth  iu  the  more  recent  deposits  of 
France,  Germany,  and  Italy." 

The  most  remarkable  specimens  of  this  rhinoceros  have  been  dis- 
covered in  the  northern  latitudes  of  Asia.  Twenty  years  previous 
to  the  discovery  of  the  mammoth  enveloped  in  ice  [Elemcakt],  a 
Tichorine  Rhinoceros  had  been  discovered  under  the  same  circum- 
stances. The  following  is  Profossor  Owen's  translation  of  Pallas's 
account  of  this  discovery  : — 

"  I  ought  here  to  mention  an  interesting  discovery,  which  I  owe  to  M. 
Le  Chevalier  de  BriL  Certain  Jakoutzki  hunting  this  winter"  (1771-2) 
"near  Viloui,  found  the  body  of  a  great  unknown  beast  The  Sieur 
Ivan-Argounof,  inspector  of  Zimovia,  caused  to  be  transmitted  to  the 
Prefecture  of  the  province  of  Jakoutzk,  the  head,  a  fore  foot,  and  a 
hind  foot  of  the  animal,  the  whole  of  which  were  in  an  excellent 
state  of  preservation.  He  says  in  his  '  Memoir,' dated  the  17th  of 
last  January,"  (1772),  "  '  that  they  found,  in  the  month  of  December, 
the  animal  dead,  and  already  much  decomposed,  at  about  forty  versts 
above  Zimovid  de  Vilouiskoe,  on  the  sand  of  the  bank,  at  the  distance 
of  one  toise  from  the  water  and  four  toises  from  another  higher  and 
more  precipitous  escarpment :  it  was  about  half  buried  in  the  frozen 
sand.  They  took  its  dimensions  on  the  spot :  it  was  three  and  three 
quarters  Russian  ells'  ^annes  de  Russie,  about  eleven  and  a  half 
English  feet)  '  in  length,  and  they  estimated  its  height  at  three  and  a 
half  ells.  The  body  of  the  animal,  still  retaining  its  corpulency,' 
(encore  dans  toute  sa  grosseur)  '  was  clothed  with  its  skin,  which 
resembled  leather;  but  it  was  so  far  decomposed  that  they  were 
unable  to  briug  away  more  than  the  head  and  the  feet.  These  I 
saw  at  Irkoutsk  ;  they  seemed  to  me,  at  the  first  view,  to  belong  to 
a  Rhinoceros,  which  had  been  in  full  vigour.  The  head,  especially, 
was  very  recognisable,  because  it  was  covered  by  its  skin.  The  skin 
had  preserved  all  its  exterior  organisation,  aud  one  could  see  upon  it 
many  short  hairs  '  (on  y  apercevoit  plusieurs  poils  courts).  '  The 
eyelids  and  eyelashes  even  had  not  entirely  fallen  into  decay.  I 
saw  a  substance  in  the  cavity  of  the  skull ;  and  here  and  there, 
beneath  the  skin,  were  the  remains  of  the  putrified  flesh.  I  remarked 
on  the  feet  the  very  obvious  remains  of  the  tendous  and  cartilages, 
where  the  skin  was  wanting.  The  head  had  lost  its  horn,  and  the 
feet  their  hoofs.  The  situation  of  the  horn,  the  fold  of  integument 
which  surrounded  it,  and  the  separation '  (of  the  toes  ?)  '  which  existed 
in  the  fore  feet  and  hind  feet  are  certain  proofs  of  the  animal  being  a 
Rhinoceros.'  I  have  given  an  account  of  this  singular  discovery  in 
the  '  Memoirs  of  the  Academy  of  St.  Petersburg,'  and  refer  my 
readers  to  that  work  to  save  repetition.  They  will  there  see  the 
reasons  iu  proof  that  a  Rhinoceros  has  been  able  to  penetrate  near 
the  Lena  in  high  northern  latitudes,  aud  the  circumstances  that  have 
led  to  the  discovery  in  Siberia  of  the  remains  of  so  many  strange 
animals." 

One  of  the  most  remarkable  points  in  this  relation  is  the  fact  of 
this  animal  possessing  short  hairs,  which  probably,  like  those  of  the 
Mammoth,  served  as  a  protection  against  the  cold,  to  which  it  was 
subject  in  a  northern  climate. 

"  Although  the  molar  teeth  of  the  Rhinoceros  tichorinus  present  a 
specific  modification  of  structure,  it  is  not  such  as  to  support  the 
inference  that  it  could  have  better  dispensed  with  succulent  vegetable 
food  than  its  existing  congeners;  and  we  must  suppose  therefore  that 
the  well-clothed  individuals  who  might  extend  their  wanderings  north- 
ward during  a  brief  but  hot  Siberian  summer,  would  be  compelled  to 
migrate  southward  to  obtain  their  subsistence  during  winter.  Plants 
might  then  have  existed  with  longer  periods  of  foliation  than  those 
which  now  grow."  (Owen.) 

if.  leptorhinus,  Leptorhine  Two-Horned  Rhinoceros.  Professor  Owen 
has  pointed  out  that  the  remains  of  this  rhinoceros  are  frequently 
met  with  in  the  British  Islands,  though  not  so  commonly  as  the  last. 
A  tooth  from  the  upper  jaw  and  other  remains  of  this  species  have  been 
found  in  the  tertiary  clay  at  Walton  in  Essex.  Teeth  have  also  been 
procured  from  the  fresh-water  beds  near  Cromer,  on  the  coast  of 
Norfolk.  On  the  habits  of  this  creature  Professor  Owen  remarks : — 
"  The  habits  of  the  less  robust  and  less  formidably  armed  species  no 
doubt  differed  from  those  of  the  Tichorine  Rhinoceros,  whieh  is  inore 
extensively  distributed  over  England.  Some  naturalists  have  recog- 
nised different  habits  in  the  three  or  four  species  of  Rhinoceros  now 
living  in  Africa,  and  which  differ  from  each  other  iu  form  and  struc- 
ture much  less  than  did  the  extinct  Leptorhine  and  Tichorine 
Rhinoceroses  of  Europe  " 
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ous  interpetiolary  stipules.  The  calyx  is  adherent,  with  4-12  valvate 
lobes;  petals  4-12;  stamens  twice  or  thrice  as  many  ;  ovary  2-4-celled, 
with  two  pendulous  ovules  in  each  cell.  The  fruit  is  monospermal, 
iudehisceut,  crowned  by  the  calyx.  Seed  exalbumiuous,  embryo 
germinating  in  the  pericarp.  There  are  21  species  and  5  genera.  The 
bark  of  the  trees  is  usually  astringent,  and  is  employed  in  tanning 
and  as  a  febrifuge.  The  wood  of  several  is  described  as  being  hard 
and  durable.  The  following  species  of  Rhizophora  are  the  best  known 
forms  of  the  order  : — 

R.  Mangle,  the  Common  or  Black  Mangrove,  is  found  abundant 
on  the  shores  of  the  ocean,  and  within  the  delta  of  the  Ganges, 
where  it  grows  to  a  considerable  size.  The  seed  of  this  species, 
which  is  from  one  to  two  feet  long,  very  quickly  gives  rise  to  a  young 
tree,  and,  as  mentioned  by  Browne  in  his  '  History  of  Jamaica,'  if 
the  apex  from  whence  the  root  issues  be  stuck  only  a  little  way  in 
the  mud,  the  leaves  quickly  unfold  at  the  opposite  end.  The  wood 
is  dark-red,  hard,  and  durable,  and  the  bark  is  used  for  tanning 
leather. 

R.  Candcl,  Red  Mangrove,  or  Paletuvier.  The  branches  of  this 
species,  though  they  bend  downwards,  do  not  take  root  in  the  ground. 
The  wood  is  heavy,  of  a  deep-red,  and  takes  a  fine  polish.  The  bark 
is  used  in  dyeing  red,  is  astringent,  and  used  in  the  West  Indies  for 
the  cure  of  fevers,  as  well  as  of  the  bites  of  venomous  insects. 

R.  gymnorhiza  grows  to  a  considerable  size  where  the  spring-tides 
rise  over  it,  as  in  the  delta  of  the  Ganges.  The  wood  is  yellow,  hard, 
and  durable;  has  a  sulphurous  smell,  and  burns  with  a  vivid  light; 
is  chiefly  used  by  the  natives  for  fire-wood  and  for  making  posts  for 
constructing  their  houses.  The  pith  of  the  wood,  boiled  in  palm  wine 
or  with  fish,  is  used  as  food. 

RHIZOI'HY'SA.  [Acalepiije.] 

RHIZO'STOMA.  [Acalemle.] 

RHIZOSTO'MIDiE.  [Acalepu^e.] 

RH1ZOTROGUS.  IMelolonthidje.] 

RHODALITE,  a  Mineral  which  appears  to  consist  of  small  rect- 
angular prisms  with  square  base^.  Hardness  about  2.  Colour  between 
rose-red  and  flesh-red.  Specific  gravity  2.  Before  the  blow-pipe  per 
se  not  altered.  With  carbonate  of  soda  fuses  into  a  greenish-blue 
transparent  bead  in  the  exterior  flame,  becoming  yellow  in  the  interior 
flame:  with  borax  gives  a  transparent  colourless  bead;  with  phos- 
phate of  soda  does  not  fuse.  It  is  found  in  Ireland,  occurring  probably 
in  an  amygdaloidal  rock.    An  analysis  by  Mr.  Richardson  gives — 

Silica  55-9 

Alumina  8'3 

Peroxide  of  Iron,  and  trace  of  Oxide  of  Man-  "I 

ganese  J 

Lime        .   11 

Magnesia  0*6 

Water  22-0 
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RHODEA.    [Coal  Plants.] 
RHODIOLA.  [Sedum.] 
RHODIUM.  [Platinum.] 

RHODIZITE,  a  Mineral  resembling  Boracite  [Bobon]  in  its  crystals, 
but  it  tinges  the  blow-pipe  flame  deep  red.    It  occurs  with  the  Red 

Tourmaline  of  Siberia.  (Dana.] 
RHODOCRINI'TES.  [Encrinites.] 

RHODODENDRON,  a  genus  of  Plants  belonging  to  the  natural 
order  Ericacece.  The  species  are  evergreen  ehrubs,  very  commonly 
cultivated  in  our  gardens  and  shrubberies,  and  differing  from  Azalea 
principally  in  the  stamens,  being  10  instead  of  5,  in  the  corolla  being 
campanulate,  not  tubular,  and  in  the  foliage  being  hard  and  evergreen. 
The  species  are  nearly  related  to  each  other,  and  occur  both  in  the 
New  and  Old  Worlds. 

R.  Ponticum  is  the  species  to  which  most  of  the  varieties  of  our 
gardens  belong.  The  leaves  are  oblong-lanceolate,  glabrous  on  both 
surfaces,  attenuated  towards  the  thick  petioles,  with  a  streak  on  the 
upper  surface  and  of  a  wide  lanceolate  form,  racemes  short  and  corym- 
bose. It  is  a  native  of  Asia  Minor  in  Pontus,  and  of  Gibraltar,  Spain, 
and  the  Caucasus,  in  wet  places,  in  beech  and  alder  coppices.  The  corolla 
is  large,  purplish,  with  ovate,  acute,  or  lanceolate  segments.  The  calyx 
minute,  5-toothed,  somewhat  cartilaginous.  At  one  time  it  was  sup- 
posed that  it  was  this  plant  which  rendered  the  honey  of  Asia  Minor 
poisonous,  but  it  has  been  ascertained  that  the  effect  is  really  produced 
by  Azalea  Pontica. 

R.  avboreum,  True  Rhododendron,  has  lanceolate  leaves,  acute,  silvery 
beneath,  tapering  to  the  base  ;  peduncles  and  calyxes  woolly ;  segments 
of  corolla  2-lobed,  with  crenulating  curled  margins,  capsule  10-celled, 
tomentose.  It  is  a  native  of  the  warmer  parts  of  India,  and  is  one  of 
the  most  beautiful  of  all  trees,  but  too  delicate  to  bear  the  open  air 
in  England. 

R.  chrysanthum  has  acute  leaves  attenuated  at  the  base,  oblong, 
glabrous,  reticulately  veined,  and  of  a  rusty  colour  beneath ;  flowers 
and  buds  clothed  with  rusty  tomentum;  pedicels  hairy  ;  calyx  hardly 
any ;  segments  of  the  corolla  rounded ;  ovarium  tomentose.  It  is  a 
native  of  Siberia  on  the  highest  mountains,  and  of  the  Caucasus.  The 
plant  and  its  effects  were  first  described  by  Gmelin  and  Steller,  who 
mention  it  as  used  in  Siberia  for  the  cure  of  rheumatism ;  with  us  it  is 
used  in  decoction  as  a  substitute  for  colchicum. 


Although  the  number  of  extinct  species  equals  those  which  are 
now  existing,  no  remains  of  this  genus  have  ever  been  found  in 
America  or  Australia.  This  peculiar  form  of  pachydermatous  creatures 
appears  to  have  been  confined  from  its  first  creation  to  the  same  great 
natural  division  of  the  world's  surface  to  which  the  existing  repre- 
sentatives of  that  form  are  still  peculiar. 

RHINOCEROS  HORNBILL.  [Hornbills.] 

RHINOLOPHI'NA.  [Cheiroptera.] 

RHINO'LOPHUS.  [Cueiroptera.] 

RHI'NOPHIS  (Wagler),  a  genus  of  Serpents. 

RHINOPI'RUS.  [Erpeton.] 

RHINOPOMA.  [Cheiroptera.] 

RHIPIDU'RA.  [Muscicapidje.] 

RHIPIPTERA,  a  name  given  by  Latreille  to  the  order  previously 
named  by  Mr.  Kirby  Strepsiptera.  This  order  embraces  the  genera 
Xenos,  Slylops,  Elenchus,  and  others.  [Strepsiptera.] 

RH ISSOPTERA.  [Riiipiptera.] 

RHIZANTHEiB,  R/iizanlhs,  Rhizogens,  a  small  class  of  Plants,  com- 
prising the  orders  Balanophoraceir,  Cytinacece,  and  Rafflesiacece.  They 
are  parasitical  plants,  destitute  of  true  leaves,  in  the  place  of  which 
they  are  furnished  with  cellular  scales.  Their  stem  is  either  an  amor- 
phous fungous  mass  or  a  ramified  mycelium,  and  is  very  imperfectly 
supplied  with  spiral  vessels,  which  are  sometimes  wholly  deficient. 
They  are  of  a  brown  yellow  or  purple  colour,  never  green.  They 
produce  flowers  which  have  genuine  stamens  and  carpels,  and  are 
surrounded  by  a  whorl  of  petaloid  bodies.  They  possess  ovules,  but 
their  seed  is  not  known. 

These  plants  have  been  regarded  by  Liudley,  Eudlicher,  and  other 
botanists,  as  sufficiently  distinct  to  warrant  their  being  placed  in  a 
class  by  themselves.  Their  flowers,  stamens,  and  ovules,  indicate  their 
relation  to  the  phanerogamic  plants,  whilst  their  mycelial  stem,  para- 
sitic habits,  and  cellular  structure  ally  them  with  the  Fungi  and  other 
low  forms  of  vegetation.  Mr.  Brown  however  is  of  opinion  that  the 
Rhizanths  are  but  less  developed  forms  of  Exogenous  Plants.  He 
regards  them  as  having  affinities  with  Arislolochiacece,  and  other 
orders  of  Exogens.  More  recently  Mr.  Griffiths  has  adopted  the 
views  of  Brown,  and  advanced  a  number  of  arguments  in  favour  of 
their  being  degraded  forms  of  higher  plants,  and  not  a  permanently 
low  form  of  vegetation.  He  thinks  the  relations  of  Rhizauths  various. 
Thus  he  places  Mystropelalon  near  Proteaccce  and  Santalacece  ;  Sarco- 
phyte  and  Balanophora  he  places  near  Urticacece.  Finally,  he  places 
Thismia  between  Taccacece  and  Burmanniacecc. 

The  following  are  the  orders  of  Rhizanthew  as  recognised  by 
Lindley : — 

Ovules  solitary,  pendulous  ;  fruit  one-seeded  .  .  Balanophoraccm. 
Ovules  00,   parietal ;  fruit  many-seeded  ;  calyx  1  f,  .  ■ 

3-4-6-parted ;  anthers  opening  by  slits  .       .       .  J  Lytlnacece- 
Ovules  00,  parietal ;  fruit  many-seeded  ;   calyx  "1  n  «,  . 

5-parted;  anthers  opening  by  pores     .       .  .^Wesiacex. 

RHIZOBOLACE M,  Rhizobols,  a  natural  order  of  Plants,  consisting 
of  trees  of  very  large  size.  The  leaves  are  opposite,  digitate,  coria- 
ceous, with  a  pointed  stalk  and  no  stipules ;  flowers  large,  regular, 
arranged  in  racemes,  with  their  stalks  pointed  at  the  base  and  below 
the  apex ;  the  sepals  are  5  or  6,  more  or  less  combined,  imbricated 
in  aestivation ;  petals  5  to  8,  equal-sided,  but  unequal  thickish,  arising 
along  with  the  stamens  from  a  hypogynous  disc  ;  fruit  of  several  com- 
bined indehiscent  one-seeded  nuts;  seed  reniform,  exalbuminous, 
with  a  cord  dilated  into  a  spongy  excrescence ;  radicle  very  large.  The 
species  are  found  in  South  America.  They  are  large  timber-trees, 
some  of  which  yield  edible  fruit.  It  is  from  trees  of  this  order  that 
are  produced  the  Souari  (or  Suwarrow)  Nuts  of  the  shops,  the  kernel 
of  which  is  one  of  the  most  delicious  fruits  of  the  nut  kind  that  is 
known.  An  oil  is  extracted  from  them  not  inferior  to  that  of  the 
olive.  The  timber  of  the  tree  is  used  for  ship-building.  (Lindley, 
Vegetable  Kingdom.) 

RHIZOCARPEiE.  [MARSlLEACEiE.] 

RHl'ZODUS,  a  genus  of  Fossil  Fish. 

RHIZOMORPHA,  a  genus  of  Plants  belonging  to  the  natural  order 
of  Fungi,  having  altogether  the  appearance  of  the  root  of  a  tree.  The 
species  are  found  in  damp  cellars,  old  walls,  mines,  and  other  subter- 
ranean places,  where  they  sometimes  acquire  a  phosphorescent  state, 
which  renders  them  exceedingly  curious  objects.  Nothing  is  at 
present  known  of  their  mode  of  reproduction  or  origin  ;  but  it  is 
thought  that  they  spring  out  of  decaying  wood  buried  in  the  ground. 
The  genus  Rltizomorpha  is  not  included  in  Hooker's  '  English  Flora,' 
but  it  is  mentioned  by  Mr.  Berkeley,  who  wrote  the  mycological  depart- 
ment of  that  work,  as  a  fungous  production,  originating  in  tan-pits. 
Several  species  are  mentioned  by  authors,  of  which  R.  medullaris  is 
the  most  common.  This  is  so  like  the  root  of  a  tree  divided  into 
numerous  fibres,  that  it  is  probably  often  mistaken  for  it.  Indepen- 
dently however  of  its  cellular  organisation,  so  different  from  that  of 
woorl,  it  may  always  be  known  by  its  musty  smell. 

RHIZOPHORA.    [Rhizophora  CEiE.] 

RHIZOPHORACEiE,  Mangroves,  a  natural  order  of  Exogenous 
Plants,  natives  of  the  shores  of  the  tropics,  where  they  root  in  the 
mud,  and  form  a  close  thicket  down  to  the  verge  of  the  ocean. 
They  are  trees,  or  shrubs,  with  simple  opposite  leaves,  having  decidu- 
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RHODONITE. 


RHUS. 


Within  the  last  fow  years  a  number  of  species  of  thoso  beautiful  plants 
has  been  found  in  the  Himalayan  Mountains  by  Dr.  Joseph  Hooker, 
who  has  described  them  in  his  '  Monograph  of  the  Rhododendrons  of 
the  Sikkim  Himalaya.'  The  most  beautiful  of  these  forms  arc  tho 
following: — 

R.  Falconeri,  a  white  flowered  species,  never  occurring  below  10,000 
feet  above  the  level  of  the  sea,  is  one  of  tho  most  striking  and  distinct 
of  the  genus. 

R.  Dalkousim  is  parasitical  on  the  trunks  of  large  trees,  especially 
oaks  and  magnolias.  It  has  largo  flowers,  three  to  seven,  in  a  terminal 
umbellate  head,  the  spread  of  which  is  greater  than  than  of  the 
leaves.  The  calyx  large,  deeply-divided  almost  to  the  base  into  five 
ovate-elliptical  very  obtuse  spreading  foliaceous  lobes;  corolla  very 
large,  3J  inches  to  4 \  inches  long,  and  as  broad  at  the  mouth,  cam- 
panulate,  white,  with  an  occasional  tint  of  rose ;  in  size  and  colour 
and  general  shape  almost  resembling  that  of  tho  white  Bourbon  Lily, 
very  frequently  having  the  odour  of  the  lemon. 

R.  barbatum,  a  tree  from  40  to  60  feet  high,  branched  from  the 
base.  Flowers  of  a  moderate  size,  of  a  deep  puce  or  blood-colour, 
collected  into  a  compact  globose  head,  from  4  to  5  inches  in  diameter. 
It  is  one  of  the  most  beautiful  of  the  Himalayan  species,  and  is 
readily  distinguished  by  its  having  bristly  petioles  and  numerous 
branches  floriferous  at  their  apices. 

R.  lancifolium  is  a  shrub  6  or  8  feet  high ;  the  bark  reddish, 
papery,  easily  separating  and  falling  off.  Branches  spreading,  tortuous, 
wrinkled,  and  knotted ;  flowers  of  a  moderate  size,  collected  into  a 
rather  dense  head  at  the  ends  of  tho  branches ;  corolla  of  a  rich 
purple  colour. 

R.  Wallichi  i3  a  very  distinct  and  handsome  species,  with  lilac- 
coloured  flowers.  Its  leaves  are  quite  unlike  any  Indian  species,  and 
the  flowers  in  colour  and  size  resemble  those  of  the  much-cultivated 
R.  Ponticum. 

R.  argentum  is  a  tree  30  feet  high,  having  leaves  very  beautiful  in 
the  leaf-buds,  erect  and  silky,  at  first  enveloped  in  large  scales,  so 
closely  imbricated  and  so  large  as  to  resemble  the  cones  of  some 
species  of  pine,  the  outer  or  lower  scales  broad  and  coriaceous, 
glabrous,  coloured  (reddish-brown),  the  innermost  ones  oblong  spathu- 
late,  pubescent.  The  flowers  are  2  to  3  inches  long,  2  to  2^  inches  in 
dinmeter,  always  white. 

Thirty-two  species  of  the  genus  Rhododendron  have  been  dis- 
tinguished by  De  Candolle  in  the  seventh  volume  of  his  '  Prodromus,' 
in  l!^39  ;  tbe  maximum  of  known  species  at  the  present  time  exists 
in  Asia;  for,  commencing  with  Borneo  and  other  Malayan  islands 
in  the  tropics  of  the  southern  hemisphere,  and  proceeding  north, 
we  find  them  recorded  in  the  mountain  regions  of  all  intervening 
countries  that  have  been  botauically  investigated,  even  to  northern 
and  extreme  arctic  Siberia.  As  we  proceed  westward  into  Europe 
they  gradually  disappear,  one  only  inhabiting  Sweden  and  Norway, 
R.  lapponiczim,  and  that  seems  not  to  extend  to  the  western  coasts. 
No  species  grows  in  Mexico  or  near  the  coasts  of  Oregon  or  California, 
and  none  in  the  isthmus  of  Panama.  Throughout  the  whole  of 
Africa  and  Australia  the  genus  is  unknown,  and  it  will  be  observed 
that  it  only  enters  the  southern  hemisphere  through  the  medium  of 
the  Indian  Archipelago. 

Mr.  Griffith  in  an  excursion  to  one  mountain  in  Bootan  detected 
eight  species,  and  Dr.  Hooker,  during  a  very  limited  sojourn  in 
Sikkim,  and  notwithstanding  great  difficulties,  was  able  to  collect  and 
describe  a  far  larger  number.  These  facts  would  lead  to  the  conclu- 
sion that  if  the  maximum  of  Rhododendrons  be  in  Asia,  their  head- 
quarters are  on  the  lofty  ranges  of  the  Eastern  Himalayas,  where  the 
mild  and  moist  atmosphere  is  eminently  suited  to  their  habits. 

(Lindley,  Vegetable  Kingdom ;  Dr.  Hooker,  Rhododendrons  of  (he 
Sikkim  Himalaya.) 

RHODONITE.  [Manganese.] 

RHODOPHY'SA.  [AcALErn*:.] 

RHODOSPERME/E.  [Alg.e.] 

RHODYMENIACE/E,  an  order  of  Algce,  consisting  of  purplish  or 
blood-red  Sea-Weeds,  with  an  expanded  or  filiform  inarticulate  frond, 
composed  of  polygonal  cells,  occasionally  traversed  by  a  fibrous  axis  ; 
superficial  cells  minute,  irregularly  parted,  or  rarely  disposed  in  fila- 
mentous series ;  fructification  double ;  couceptacles  external  or  half- 
immersed,  globose  or  hemispherical,  imperforate,  containing  beneath 
a  thick  pericarp  a  mass  of  spores  affixed  to  a  central  placenta.  The 
root  is  disc-like  or  branched,  sometimes  much  matted ;  frond  very 
variable  in  habit  and  colour,  either  leafy  or  filiform,  and  much 
branched,  never  articulate  ;  in  some  an  intense  scarlet,  in  some  crim- 
son, in  others  brown-red  or  purple,  usually  growing  somewhat  darker 
in  dyeing.  The  species  are  widely  dispersed  ;  all  our  genera  having 
representatives  in  very  distant  countries,  with  very  various  climates. 

Rhodymenia  is  an  ill-defined  genus,  and  will  probably  be  divided 
into  several  distinct  genera;  many  of  the  species,  especially  of  the 
section  Calopli7jllit,are  among  the  most  splendidly  coloured  of  crimson 
and  carmine  Alga.  Others,  as  R.  Hombroniana,  are  clothed  in  royal 
purple ;  while  others,  like  the  sober  dulse  of  our  coasts,  R.  palmata, 
have  often  as  much  of  brown  as  of  purple  in  their  attire. 

Many  of  the  Rhodymeniaceoz  are  valuable  in  an  economic  sense. 

R.  palmata,  the  Dulse  of  our  coasts,  is  collected  largely  in  Scotland 
and  Ireland,  and  forms  an  important  article  of  diet.    Many  of  the 


Oracilar'ur,  aro  largely  used  in  the  East  as  ingredients  in  soup*  and 
jellies,  and  also  as  Huli.stitutes  forgluo.  One  of  tlierri  G.  tpinnta,  is  tho 
Agar  Agar  of  tho  Chinese,  and  is  largely  collected  both  for  culinary 
purposes,  and  as  a  component  part  of  some  of  the  strongest  Chinese 
glues.  It  has  recently  been  imported  into  England,  and  is  occasionally 
used  instead  of  carrageen  moss  in  making  jellies  and  blancmanges. 
(Harvey,  BHUlh  Algre.) 

RHOMB  SPA R,  a  Mineral,  a  variety  of  Magnesian  Carbonate  of 
Lime  containing  from  5  to  10  per  cent,  of  oxide  of  iron  or  manganese 
RHOMBOI'DES,  a  genus  of  Mollusea.  [Pyloridia.] 
RHOMBUS.    [Conus;  1'leuronectid.e.] 
RHUBARB.  [Rueum.] 

RHUS,  the  name  of  a  genus  of  Plants  belonging  to  the  natural 
order  Anacardiacew,  and  to  the  tribe  Samachiwin.  One  of  the  species, 
R.  cotinus,  appears  to  have  been  known  to  Pliny,  who  refers  to  its 
dyeing  properties,  and  its  place  of  growth,  tho  Apennines,  under  the 
name  of  Cotinus.  This  genus  has  an  extensive  geographical  range, 
from  the  south  of  Europe  to  the  Capo  of  Good  Hope.  It  is  also 
found  in  Asia  and  North  and  South  America.  Most  of  the  species 
aro  poisonous,  but  they  are  much  cultivated  as  ornamental  shrubs, 
especially  on  account  of  the  beautiful  red  colour  of  their  leaves  in 
autumn.  Many  of  them  are  used  also  for  the  purposes  of  dyeing  and 
tanning;  as  an  astringent  principle,  to  which  is  frequently  added  an 
acid,  is  common  to  the  whole  genus. 

The  genus  Rhus  has  the  following  characters  : — Flowers  bisexual, 
or  polygamous;  calyx  small,  persistent,  5-partite;  petals  5,  inserted 
under  the  margin  of  the  disc,  imbricate  in  aestivation;  stamens  5, 
hypogynous;  ovary  1-celled,  sessile;  fruit,  a  dry  drupe ;  seeds  solitary, 
exalbuminous;  radicle  opposite  the  hilum,  and  bent  downwards  along 
the  edge  of  the  cotyledons.  Leaves  alternate,  simple,  or  compound ; 
panicles  axillary  or  terminal. 

De  Candolle  enumerates  about  90  species,  to  which  other  writers 
have  made  additions,  but  there  is  reason  to  believe  that  many  of  the 
new  species  are  merely  varieties.  We  shall  here  enumerate  only  a 
few  of  those  which  have  interest  on  account  of  being  cultivated,  or 
their  uses  in  medicine  and  the  arts. 

R.  cotinus,  Venus-Sumach,  or  Wild  Olive.  Flowers  hermaphrodite, 
arranged  in  loose  panicles  of  a  greenish-yellow  colour;  leaves  simple, 
entire.  This  is  a  very  ornamental  shrub,  and  is  one  of  the  European 
species,  growing  wild  in  various  districts  of  the  south  of  Europe.  It 
is  made  use  of,  like  many  other  of  the  species,  for  tanning,  in  Italy, 
and  is  called  Scotino.  The  wood  is  used  by  the  modern  Greeks  for 
dyeing  wool,  which  is  said  to  be  of  a  beautiful  rich  yellow.  It  is 
frequently  cultivated  on  account  of  its  beauty. 

11.  typhina,  Fever-Rhus,  or  Stag's-Horn  Sumach.  Leaves  with  8-10 
pair  of  leaflets  and  an  odd  one,  lanceolate-acuminate,  serrated,  pilose 
beneath.  There  are  two  forms  of  this  plant :  the  one  R.  t.  arbor- 
escens,  in  the  form  of  a  tree,  from  10  to  25  feet  in  height;  the  other 
R.  t.  frutescens,  shrubby,  and  only  from  2  to  10  feet  high.  The  young 
shoots  are  covered  with  down,  which,  with  their  somewhat  crooked 
and  stunted  branches,  give  them  the  appearance  of  young  stags'-horns ; 
hence  their  name.  The  flowers  are  in  dense  spikes,  at  the  ends  of 
the  branches,  the  pistilliferous  ones  developing  themselves  into  woolly 
drupes,  which  are  very  conspicuous  when  ripe.  It  is  found  in  every 
part  of  North  America,  and  its  dark-red  leaves  add  much  to  the 
beauties  of  an  American  autumn.  The  fruit  of  this  plant  is  exceed- 
ingly sour,  and  on  this  account  it  is  frequently  called  vinegar  plant,  and 
is  even  used  in  some  parts  as  a  substitute  for  vinegar. 

R.  glabra,  Smooth-Leaved  Sumach.  Leaf  like  the  last,  but  broader 
and  glabrous.  Branches  also  glabrous.  Fruit  red,  covered  with  silky 
hairs.  This  species,  as  well  as  another  named  R.  viridifolia  is  con- 
sidered by  some  botanists  as  only  a  variety  of  R.  typhina.  Like  the 
last,  this  species  is  abundant  in  North  America,  over-running  some- 
times a  whole  district,  and  forming  a  troublesome  weed.  Its  fruit  is 
very  sour,  but  may  be  eaten  with  impunity.  Bees  are  very  fond  of 
the  blossoms. 

R.  vcrnicifcra,  Varnish-Bearing  Sumach,  or  Japan  Varnish-Tree. 
Leaf  with  5-G  pairs  of  leaflets,  all  ovate,  long,  acuminate,  entire, 
glabrous  above,  velvety  beneath.  It  is  a  native  of  Japan  and  Nepaul. 
Its  leaves  are  very  large  and  beautiful,  rendering  it  one  of  the  hand- 
somest of  shrubs.  According  to  Thunberg,  this  is  the  plant  which 
yields  the  celebrated  Japan  Varnish. 

R,  venenata,  Poison  Sumach,  or  Swamp-Sumach.  Leaf  6-7  pair  of 
leaflets,  almost  glabrous,  entire,  lanceolate-acuminate,  reticulated 
beneath.  Fruit  white.  It  is  a  native  of  North  America  from  Canada 
to  Carolina,  and  also  in  swampy  districts  in  Japan.  This  plant  is 
exceedingly  poisonous,  so  virulent  that  it  is  said  to  affect  some  persons 
by  merely  smelling  it.  A  touch  will  sometimes  produce  violent 
inflammation.  It  is  a  beautiful  shrub,  and  well  worthy  of  cultivation, 
but  great  care  should  be  taken  to  prevent  its  being  carelessly  handled. 

R.  coriaria,  Hide,  or  Elm-Leaved  Sumach.  Leaf  5-7  pairs  of  villous 
leaflets,  elliptical,  bluntly  and  coarsely  toothed,  petioles  naked. 
Flowers  in  large  loose  panicles  of  a  whitish-green.  Drupes  villous. 
This  plant  is  a  native  of  the  south  of  Europe.  It  is  extensively  used 
for  the  purpose  of  tanning,  and  it  is  said  that  all  the  leather  made  in 
Turkey  is  tanned  with  the  bark  of  this  species  of  Rhus.  The  fruit 
is  acid  and  astringent,  and  the  seeds  are  often  used  as  tonics  for 
exciting  the  appetite. 
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R.  Copallina,  Gum-Copal  or  Mastich-Leaved  Rhus.— Leaf  glabrous 
above,  slightly  pilose  beneath,  5-7  pairs  of  leaflets  and  an  odd  one, 
lanceolate  and  entire;  petiole  winged  and  jointed;  root  creeping; 
flowers  yellowish-green,  dioecious.  It  is  a  native  of  North  America 
from  New  Jersey  to  Carolina. 

It.  radicans,  Rooting  Poison-Oak,  or  Sumach. — Leaf  one  pair  of 
leaflets  and  an  odd  one,  odd  one  petiolated,  glabrous,  entire.  A  native 
of  America  from  Canada  to  Georgia.  Its  climbing  habit,  combined 
with  the  beautiful  red  colour  of  the  leaf  during  the  decline  of  the  year, 
renders  it  one  of  the  most  picturesque  of  American  plants.  It  fre- 
quently abounds  in  the  forests,  where  it  may  be  seen  covering  the  tops 
of  the  highest  trees.  It  climbs  up  walls  and  rocks,  and  runs  upon  the 
ground  with  equal  facility,  thus  covering  everything  within  the  reach 
of  its  stems.  l)e  Candolle  distinguishes  three  varieties  :  R.  vulgaris, 
with  a  stem  climbing  by  means  of  roots;  R.  volubilis,  climbing  without 
roots  ;  and  R.  microcarpa,  with  fruit  much  smaller  than  the  other 
two.  Like  the  following  species,  it  emits  a  juice  which  indelibly 
stains  linen.  It  is  equally  poisonous  with  R.  venenata.  A  detailed 
account  of  the  effects  of  the  poison  of  the  genus  Rhus  may  be  seen  in 
Professor  Kalm's  '  Travels  in  North  America.' 

R.  toxicodendron,  Common  Poison-Tree,  or  Poison-Oak. — Leaf  of 
one  pair  of  leaflets  and  an  odd  one,  with  a  petiole,  inciso-angulatc, 
pubescent;  flowers  greenish.  It  is  found  in  woods,  field?,  and  fences, 
in  common  with  the  last-named  species,  in  North  Auiericu,  where 
they  are  both  known  by  the  same  name.  Many  botanists  consider 
the  two  only  varieties  of  the  same  plant.  This  species  is  the  type  of  the 
genus  Toxicodendron  of  Tournefort.  It  was  introduced  into  England 
in  1640,  and  first  grown  in  the  Bishop  of  London's  garden  at  Fulham. 
This  species  is  that  which  is  most  frequently  used  in  medicine. 
[Sumach,  in  Arts  and  Sc.  Div.] 

The  less  common  species  of  this  genus  cultivated  in  Britain  are — 
R.  pumila  (Dwarf  Sumach),  R.  viridifiora  (Green-Flowered  Sumach), 
R.  pcntaphylla  (Five-Leaved  Sumach),  R.  suaveolent  (Sweet-Scented 
Sumach),  and  R.  aromalica  (Aromatic  Sumach). 

RHYACOPHILA.  [Nedroptera.] 

RHYNCH/EA.  [Scolopacid-e.] 

RHYNCHASPIS.  [Ducks.] 

RHYNCHITES.  [Curculio.] 

RHYNCHOCINETES.  [Palemonid.e.] 

RHYNCHOLITES.  [Nautilid.-e.] 

RHYNCHOSAU'RUS,  a  genus  of  Fossil  Reptiles.  It  was  found  in 
the  New  Red-Sandstone  of  Grinsill  in  Warwickshire.  (Owen.) 

RHYNCO'SPORA,  a  genus  of  Plants  belonging  to  the  natural  order 
Cyperacea:.  It  has  few-flowered  spikelets,  6  or  7  glumes,  the  lower 
ones  empty  or  smaller  ;  about  6  bristles  ;  the  nut  compressed,  convex 
on  both  sides,  crowned  with  the  dilated  base  of  the  style.  There  are 
two  British  species ;  R,  alba,  not  uncommon  on  turfy  bogs,  and  R.fusca, 
a  rare  species  found  in  the  south-west  of  England  and  in  Ireland. 
(Babington,  Manual  of  British  Botany.) 

RHYPHIDiE,  a  family  of  Dipterous  Insects  called  False  Crane-Flies. 

RHYZOPHYSA.  [Acaleph.e.] 

RIBAND  FISH.  [Gymnetrus.] 

RIBES  (a  name  formerly  given  to  a  species  of  Rheum),  a  genus  of 
Plants  forming  the  natural  order  Grossulariacea.  As  this  genus  is  the 
only  one  in  the  order,  its  characters,  geographical  range,  and  affinities 
are  described  with  the  order.  It  is  well-known  as  produciug  the 
Currant  and  Gooseberry,  and  also  for  affording  many  of  the  ornamental 
shrubs  of  our  gardens. 

De  Candolle  divides  the  genus  Ribea  into  four  sections,  of  which  the 
following  is  an  analysis  : — 

Shrubs  with  prickles  : — 

Peduncles  1-2-3-flowered.       .  Grossularia, 
Peduncles  many-flowered  .    .  Botrycarpv/m. 

Shrubs  without  prickles  : — 

Calyx  campanulate       .       .  Ribesia. 
Calyx  tubular    .       .       .    .  Symphocalyx. 

*  Grossidaria. 

This  section  includes  some  handsome  shrubs,  as  well  as  the  species 
which  produces  the  common  Gooseberry.  Of  these  we  shall  notice  a 
few  that  are  most  commonly  found  cultivated  in  this  country. 

R.  Oxycanthoides,  Hawthorn-Leaved  Gooseberry.  Prickles  infra- 
axillary,  solitary ;  leaves  glabrous,  lobes  dentate ;  peduncles  short, 
bearing  1-2  greenish  white  flowers.  It  is  a  native  of  rocky  districts  in 
Canada,  and  bears  a  fruit  very  much  resembling  that  of  the  common 
gooseberry  both  in  appearance  and  taste.  Like  many  other  described 
species  of  large  genera,  it  has  been  supposed  to  be  referrible  to  a  more 
common  form,  the  R.  glossularia. 

R.  niveum,  Snowy-Flowered  Gooseberry.  Prickles  solitary,  in  pairs 
or  threes ;  leaves  glabrous,  rouudish,  entire  at  the  base  :  flowers  two 
together  in  peduncles ;  sepals  reflexed ;  stamens  longer  than  the 
etyle.  It  grows  to  the  height  of  4  or  5  feet.  It  was  found  on  the 
north-west  coast  of  America  by  Mr.  Douglas,  who  sent  the  seeds  to 
England  in  1826.  The  fruit  is  about  the  size  of  a  black  currant,  of  a 
deep  red-purple  colour.  It  is  said  to  be  of  a  superior  flavour  to  the 
common  gooseberry. 

R.  Cynosbati,  Dog-Bramble  Gooseberry.    Infra  axillary  prickles  1-2; 


leaves  3-4,  lobed,  pubescent;  calyx  campanulate,  cylindrical;  petals 
shorter  than  stigma  and  stamens  ;  berry  prickly.  This  plant  is  found 
in  Canada,  according  to  Pursh,  and  was  discovered  in  India  by  Royle, 
and  in  Japan  by  Thunbcrg.  It  differs  little  from  another  well-known 
species,  R.  divaricatum,  which  has  the  tubo  of  the  corolla  somewhat 
narrower  and  the  stamens  longer.  Two  varieties  of  this  plant  are 
recorded  :  one  with  smooth  fruit,  a  native  of  Hudson's  Bay  ;  the  other 
with  prickly  branches  and  fruit,  shorter  peduncles,  pubescent  purplish 
flowers,  from  Lake  Huron. 

R.  grossularia,  Common  Gooseberry.  This  plant  is  too  well  known 
to  require  any  description  here,  and  is  probably  the  parent  of  many 
of  the  other  recorded  species  of  Ribes.  It  is  found  wild  in  almost 
every  part  of  England  and  Scotland,  growing  on  old  walls,  in  hedges 
and  woods,  although  a  question  might  be  raised  as  to  its  being  abori- 
ginal in  this  island.  It  seems  to  be  truly  indigenous  in  France, 
Germany,  and  Switzerland ;  and  according  to  Dr.  Royle,  is  found  in 
the  Himalayas  and  on  the  banks  of  the  Ganges.  It  has  also  been  seen 
growing  in  North  America,  on  rocks  near  the  Falls  of  Niagara. 

This  plant  does  not  appear  to  have  been  known  to  the  ancients  ; 
and  the  earliest  author  who  mentions  it  is  Matthiolus,  an  Italian 
botanist.  It  was  recorded  as  existing  in  England  by  Turner,  Parkin- 
son, and  Gerard  ;  but  Ray  is  the  earliest  writer  who  mentions  it  as  a 
cultivated  species.  The  Dutch  were  the  first  to  cultivate  the  goose- 
berry successfully,  but  even  up  to  the  time  of  Miller  it  seems  to  have 
gained  very  little  repute  in  England  as  a  fruit  for  the  table.  From 
its  extensive  cultivation,  it  has  received  a  great  variety  of  names.  In 
Cheshire  and  the  north  of  England  it  is  called  Feaberry,  in  Norfolk 
Feabes,  both  of  which  names  are  corruptions  of  Fever-berry,  as, 
according  to  Gerard,  it  was  at  one  time  considered  a  specific  against 
fevers.  Grozzer  is  a  common  name  for  it  in  Scotland,  which  seems  to 
be  derived  from  the  French  name  Groseille  a  Macquereau,  which  is 
again  derived  from  the  Latin  Qrossularia,  and  the  use  of  the  fruit  as  a 
sauce  with  mackerel.  Its  common  came,  'gooseberry,'  is  derived 
from  gorse-berry,  because  its  prickles  resembled  those  of  the  furze  or 
goree.  Some  derive  this  name  from  its  berries  being  used  as  sauce 
for  geese.   [Gooseberry,  in  Arts  and  Sc.  Div.] 

There  are  numerous  varieties  of  this  plant  recorded,  which  chiefly 
vary  in  extent,  size,  and  number  of  their  prickles,  and  in  the  shape 
and  size  of  their  fruit  and  flowers. 

**  Bolrycarpum. 

This  section  includes  four  species  intermediate  between  gooseberries 
and  currants  :  they  are  however  called  by  the  former  name.  R. 
orientals,  Eastern  Gooseberry,  with  yellow  green  flowers,  blowing  in 
April  and  May.  It  is  a  native  of  Syria.  R.  saxatile,  Rock  Gooseberry, 
a  native  of  Siberia,  with  greenish-purple  flowers. 

R.  diacantha,  Twin-Prickled  Gooseberry.  It  flowers  in  May  and 
June,  having  yellowish  flowers  and  cuneated  leaves.  It  grows  wild  in 
Dauria  and  other  parts  of  Siberia.  R.  lacustris,  Lake-Gooseberry,  a 
native  of  moist  places  in  Canada  and  Virginia,  with  flowers  like  a 
currant  and  prickles  like  a  gooseberry. 

***  Ribesia. 

This  section  includes  the  greater  number  of  the  Currants,  of  which 
there  are  about  40  species. 

R.  rubrum,  the  Common  Red  Currant.  The  name  Currant  seems 
to  be  derived  from  the  similarity  of  the  fruit  to  the  Corinth  Raisin, 
or  small  grape  of  Zante,  which  are  commonly  called  Corinth's,  or 
Currants.  This  last -is  too  well  known  to  need  a  description.  It  is  a 
native  of  Europe  and  Siberia,  and  the  northern  parts  of  North 
America,  to  the  mouth  of  the  M'Keuzie,  and  is  found  in  mountainous 
districts  in  the  north  of  England  and  Scotland.  Like  most  plants 
that  are  easily  disseminated  and  occupy  varied  elevation,  latitude,  and 
soil,  this  species  is  subject  to  many  varieties.  Of  these  seven  have 
been  recorded  by  De  Candolle,  which  vary  in  the  shape,  size,  and 
covering  of  their  leaves,  as  well  as  the  size  and  colour  of  their  fruit. 
The  writer  of  the  article  '  Ribe3,'  in  Loudon's  '  Arboretum  et  Fruti- 
cetum  Britannicum,'  observes,  "  The  Common  Red  Currant  is  com 
monly  treated  by  botanists  as  a  distinct  species,  but  we  have  no  doubi 
whatever  that  R.  petrceum,  R.  spicatum,  R.  alpinum,  R.  prostratum,  and 
several  other  botanical  species  are  essentially  one  and  the  same  thing. 
We  have  arrived  at  this  conclusion  from  the  study  of  the  plants  in  the 
very  excellent  collections  of  this  genus  which  are  in  the  garden  of 
the  Horticultural  Society  of  London,  and  in  the  arboretum  of  the 
Messrs.  Loddiges." 

The  Currant  is  not  mentioned  by  Greek  and  Roman  writers,  but  it 
is  scarcely  possible  that  its  beautiful  red  and  sweet  berries  should 
have  been  neglected  by  the  people  amongst  whom  they  grew.  In 
France  they  were  cultivated  long  before  the  Gooseberry,  but  were 
first  produced  in  perfection  by  the  Dutch.  Gerard  mentions  that 
they  were  cultivated  in  gardens  in  his  time.  [Currants,  in  Arts  and 
Sc.  Div.] 

R.  nigrum,  the  Black  Currant.  Flowers  whitish  or  yellowish-green. 
Calyx  a  rich  brownish-red  or  pink  colour.  The  stamens  and  petals 
frequently  present  a  remarkable  peculiarity :  the  usual  number  of 
each  is  5,  but  should  either  the  petals  or  stamens  be  increased  in 
number  the  other  is  diminished ;  thus,  if  there  are  7  stamens  there 
will  be  but  3  petals,  and  if  there  are  10  stamens  there  will  be  no 
petals,  and  vice  versa.    The  peculiar  strong  smell  of  the  leaves  of  tbia 
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plant  is  very  characteristic.  Tlio  Black  Currant  has  the  name  goo- 
graphical  rausjo  as  the  Red  Currant,  but  in  found  more  abundantly  iu 
ihr  north  than  iu  the  south  of  Europe.  It  is  now  common  in  Great 
Britain,  but  is  probably  not  indigenous.  It  is  found  in  Siberia,  on  the 
Caucasus,  and  iu  Sweden.  It  is  indigenous  in  the  woods  of  Russia  as 
far  as  St.  Petersburg,  and  in  this  district  the  fruit  it  found  green, 
yellow,  or  even  white.  Species  of  Ribcs  aro  also  found  in  India  and 
South  America  with  black  fruit.  There  are  three  wild  varieties — 
R.  bacca  Jlavida,  with  a  dingy  greenish-yellow  fruit,  supposed  to 
be  a  hybrid  between  black  and  white  currant ;  It.  bacca  virida, 
with  green  fruit ;  and  if.  foliis  varicgatis,  with  leaves  streaked  with 
yellow. 

R.  savguincum,  the  Bloody  or  Red-Flowered  Currant.  Leaves  cor- 
date, serrated,  villous  beneath  ;  racemes  drooping,  twice  the  length 
of  the  leaves ;  calyx  with  spreading  segments.  This  is  the  most 
ornamental  species  of  the  genus,  bearing  large  racemes  of  deep 
roao-coloured  flowers,  which  are  followed  by  berries  of  a  bluish-black. 
It  IS  a  native  of  the  north-west  coast  of  America. 

R.  atropurpurcum,  the  Dark  Purple-Flowered  Currant,  is  a  native  of 
the  Altai  aud  mountainous  districts  on  the  river  Ural. 

****  Symphocalyx. 

The  species  of  this  section  are  cultivated  entirely  as  ornamental 
ihrubs.  Of  these,  R.  aureum,  the  Golden-Flowered  Currant,  is  best 
known.  It  is  a  native  of  America.  Of  this  plant  there  are  threo 
varieties — R.  prcccox,  R.  villosim,  aud  R.  scrotinum.  They  are  all 
beautiful  shrubs,  and  deserve  a  place  in  every  collection. 

RIBGRASS.  [Plantaginace^;.] 

RIBWORT  PLANTAIN,  the  common  name  of  the  Plantago 
lanceolata.  [Plantaqo.] 

RICCIACEiE,  Crystal-Worts,  a  natural  order  of  moss-like  Plants 
or  Herbs,  inhabiting  mud  or  water,  swimming  or  floating,  usually 
annual ;  their  leaves  and  stems  blended  into  a  frond  of  a  cellular 
structure,  creeping,  green  or  purple  underneath,  with  a  distinct 
epidermis,  and  a  cavity  of  air-passages  beneath  it  in  some  species. 

These  plants  form  a  plain  transition  from  Thallogens  to  Acrogcns. 
Their  spores  are  collected  iu  large  numbers  within  organs  resembling 
the  pistils  of  Phamogamous  Plants.  They  have  a  distinct  axis  of 
growth,  and  an  epidermis  is  distinctly  formed  with  stomates  for 
breathing  with.  The  genus  Duriaa  is  regarded  as  forming  the 
nearest  transition  to  Liverworts.  It  fructifies  under  water,  which 
is  very  seldom  the  case  with  the  other  Crystal-Worts. 

Of  the  species  hitherto  known  two-thirds  have  been  observed  in 
Europe,  aud  the  remainder  in  various  parts  of  the  world.  Several 
species  in  North  America,  the  Cape  of  Good  Hope,  and  Brazil,  appear 
to  be  very  similar  to  those  of  Europe.  There  are  8  genera  and 
29  species. 

(Liudley,  Vegetable  Kingdom.) 

RICE.  [Ortza.] 

RICK-BIRD,  one  of  the  names  of  the  Paddy  Bird,  Paddee  Bird,  or 
Java  Sparrow.    It  is  the  Loxia  oryzivora  of  Linnanis. 

This  well-known  bird,  whose  plumage  is  well  described  by  Buffon 
as  being  so  well  arranged  that  no  one  feather  passes  another,  whilst  all 
appear  covered  with  that  kind  of  bloom  which  is  visible  on  plums, 
giving  them  a  beautiful  tint,  has  the  bill  very  much  developed  ;  indeed, 
with  the  exception  of  Pyrcncstes  and  perhaps  Coccothraustes,  this  finch 
is  the  most  remarkable  of  the  race  for  the  size  and  power  of  that 
organ. 

The  colour  of  this  bird  is  bloomy  lead-coloured  ;  head  and  tail 
black ;  bill  red  ;  belly  obscurely  rosy ;  cheeks  in  the  male  snowy ; 
legs  flesh-coloured. 

Iu  Java,  where  it  is  called  Glate,  and  the  other  parts  of  Asia  where 
it  is  found,  it  has  a  very  bad  reputation  on  account  of  the  ravage.? 
which  it  commits  in  the  rice-fields  with  its  powerful  aud  sharp  bill. 
In  Sumatra  the  name  of  the  bird  is  Boorong  Peepee.  It  is  often 
brought  alive  to  this  country,  and  confined  iu  aviaries  for  the  sake  of 
its  elegant  shape  and  graceful  colouring  :  its  song,  which  is  short  and 
monotonous,  does  not  much  recommend  it.  This  species  must  not 
be  confounded  with  the  Rice-Bird  of  America,  Emberiza  oryzivora, 
Linn.    [Bob-o-Link.]    (See  figures  in  next  column.) 

RICHA'RDIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Aracea;,  of  which  only  one  species  is  known,  the  R.  JEthiopica.  It 
was  introduced  into  this  country  from  the  Cape,  under  the  name  of 
Calla  Ethiopica,  in  1731.  It  is  also  found  wild  at  St.  Helena.  It  is 
one  of  the  most  beautiful  of  Aroideous  plants.  Its  large  spathe  is 
pure  white,  surrounding  a  spadix  which  is  coloured  deeply  yellow  by 
its  antheriferous  flowers.  Richardia  is  a  hardy  plant,  bearing  well 
our  mildest  winters,  and  growing  in  great  vigour  aud  beauty  iu  the 
ordinary  apartments  of  a  house.  It  may  be  made  to  blossom  all  the 
year  round. 

RICHARDSO'NIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Cinchonacece,  named  by  Houston  in  honour  of  Richardson,  an  English 
botanist  of  the  sixteenth  century.  This  genus  was  called  Richardia 
by  Linnaeus,  but  that  name  has  been  given  to  another  plant.  Most  of 
the  species  of  Richardsonia  are  natives  of  South  America.  They 
possess  emetic  properties,  and  under  the  name  of  White  Ipecacuanha, 
&.c,  are  used  extensively  as  a  substitute  for  the  true  Ipecacuanha 
(CepliaelU  Ipecacuanha). 
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Rice-Bird  {Loxia  oryzivora,  Linn  ,  Fringilla  oryzivora  of  Swainson  and 
authors).    Upper  figure,  female  ;  lower  figure,  male.  (Swainson.) 

RICINULA.  [Entomostomata.] 

RI'CINUS,  an  apetalous  genus  of  Plants  belonging  to  the  natural 
order  Euphorbiacctc.  This  word  is  derived  from  '  ricinus,'  the  Latin 
name  for  a  species  of  insect  which  the  fruit  of  this  plant  was  supposed 
to  resemble.  (Pliny,  '  Nat.  Hist.,'  xv.  7.)  The  common  name  of 
Ricinus  is  Palma  Christi,  a  name  applied  to  these  plants  by  Brunfels, 
Matthiolus,  and  other  older  botanists,  ou  account  of  the  form  of  its 
elegant  lobate  leaves.  It  was  originally  a  native  of  Asia,  but  is  now 
naturalised  in  Africa,  America,  aud  the  south  of  Europe.  The  cha- 
racters of  this  genus  are  : — Flowers  monoecious  ;  calyx  3-5-parted, 
valvate  ;  no  petals  ;  filaments  numerous,  polyadelphous  ;  style  short ; 
stigmas  3,  bipartite,  feathery ;  ovary  globose,  3-ceLled,  with  an  ovule 
iu  each  cell ;  fruit  capsular,  tricoccous ;  leaves  alternate,  stipulate, 
palmate,  glands  at  apex  of  petiole  ;  flowers  in  terminal  panicles  j  trees, 
shrubs,  or  herbs,  becoming  arborescent. 

R.  communis,  Common  Palma  Christi,  is  best  known  as  producing 
castor-oil.  It  has  peltate  palmate  leaves,  with  lanceolated  serrated 
lobes  ;  an  herbaceous  glaucous  stem,  of  a  purplish  red-colour  upwards, 
and  flowers  in  long  green  and  glaucous  spikes  springing  from  the 
divisious*of  the  branches,  the  males  from  the  lower  part  of  the  spike, 
the  females  from  the  upper ;  the  capsules  are  prickly.  It  varies  in 
size  ;  in  Britain  it  is  seen  seldom  more  than  three  or  four  feet  in 
height,  but  in  India  it  is  a  tree ;  and  Clusius  mentions  it  as  measuring 
from  two  to  four  feet  round  its  stem  in  Spain.  Lindley  refers  several 
species  distinguished  by  Willdenow  to  this  form,  namely,  R.  viridis, 
R.  Africanus,  R.  Uvidus,  and  R.  inennis.    ('  Flora  Medica.') 

R.  communis  will  grow  freely  in  this  country,  and  when  sown  in  pots 
or  hot-beds  early  iu  the  season,  and  transplanted  iu  spring,  it  forms 
a  very  handsome  border  annual. 

RIET-BOC.    [ANriLOf  EJS.J 

RIGGLE,  a  name  for  the  Sand  Eel.  [Ajimodytes.] 
RING-BIRD.  [Emberizid.e.] 
RING-DOVE.  [Columbid.e.] 
RING-THRUSH.  [Merulid.e.] 
RING-TAIL.  [Falconid.e.] 
RING-TAILED  EAGLE.  [Falcoxidjj.] 
RINGENT,  a  form  of  the  corolla  of  plants.  [Flower.] 
RINGS,  FAIRY,  is  a  name  given  to  certain  spots  which  are  observed 
amongst  grass  in  fields,  and  which  are  characterised  by  being  mor-3 
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luxuriant  than  the  surrounding  herbage.  They  are  of  two  kinds  : 
either  an  entire  knot  of  grass  is  more  luxuriant  than  the  rest,  or  the 
luxuriant  grass  grows  in  a  circle  or  the  segment  of  a  circle  around  a 
comparatively  barren  spot.  The  name  of  fairy  rings  was  originally  given 
to  these  spots  because  they  were  supposed  to  be  the  places  where  the 
little  fairies  held  their  nightly  revels.  Recently  a  better  cause  has 
been  assigned  for  their  origin.  They  are  now  known  to  be  those  portions 
of  the  surface  on  which  a  species  of  fungus  has  grown,  which  by  dying 
has  afforded  nutriment  for  the  grass  on  the  spot;  and  as  the  fungus 
grows  in  this  particular  place  on  account  of  something  favourable  to 
its  development,  it  continues  year  after  year  to  extend  itself  beyond 
the  small  circular  space  to  which  it  was  originally  confined  ;  but  as  the 
grass  in  the  centre  loses  the  stimulating  influence  of  the  decayed 
fungus,  this  part  becomes  comparatively  barren,  and  thus  the  ring  of 
luxuriant  grass  keeps  on  extending  for  many  years,  till  the  earth,  no 
longer  affording  the  circumstances  necessary  to  the  development  of 
the  fungus,  it  dies.  There  are  several  species  of  fungus  that  produce 
this  effect.  It  was  first  noticed  by  Dr.  Withering  as  occurring  with 
the  Ar/cricus  orcades;  but  the  Common  Mushroom  (.4.  campcslris), 
the  Gigantic  Puff-Ball  (Bovisla  gigantca),  and  many  others  may  be  seen 
in  the  act  of  forming  these  circles.  It  is  very  probable  that  most  of  the 
large  Fimgi  would  form  these  rings  during  their  growth,  provided  the 
entire  surface  of  the  earth  by  which  they  were  surrounded  afforded 
the  circumstances  necessary  to  their  growth. 
RIOLITE.  [Zinc] 

RIPIDOLITE,  a  variety  of  Chlorite.  [Chlorite.] 

RIPPLE-MARK.  In  geology,  the  undulations  on  the  surfaco  of 
many  rocks,  which  resemble  the  ridges  and  hollows  left  on  mud  and 
sand  by  the  small  waves  of  water,  are  thus  termed. 

The  progress  of  geological  induction  has  given  an  unexpected  im- 
portance to  the  study  of  these  undulations  ;  for  it  is  now  certain  that 
the  right  understanding  of  their  origin  is  a  very  necessary  element  in 
reasoning  on  the  deposition  of  stratified  rocks  aud  the  displacements 
of  the  ancient  bed  of  the  sea. 

The  formation  of  small  ridges  and  furrows,  under  the  influence  of 
■water  which  ripples  or  undulates  in  small  waves,  may  be  conveniently 
witnessed  aud  studied  ou  the  shores  of  comparatively  quiet  seas,  on 
the  margins  of  lakes,  or  along  the  sides  and  shallow  beds  of  rivers. 
The  ripple-mark  thus  produced  is  more  or  less  permanent,  according 
to  the  nature  of  the  sediments  ou  which  it  is  impressed,  and  the  cir- 
cumstances which  accompany  and  succeed  the  withdrawal  of  the 
water  which  formed  it. 

Loose  coarse  sand  easily  receives  impressions  from  the  superfluctuat- 
ing  water,  which  momentarily  change  under  the  varying  influences  of 
the  waves  :  muddy  sediments  are  less  easily  moulded,  but  the  forms 
are  less  fleeting.  It  happens  often  that  on  the  gradual  retreat  of  the 
tide  from  broad  muddy  surfaces  like  those  in  the  Bay  of  Morecambe, 
or  along  the  shores  of  the  Thames,  the  small  rippling  waves  of  the 
ebbing  tide  leave  marks  sufficiently  durable  to  allow  of  being  inde- 
finitely preserved,  if  by  any  gradual  operation  some  new  sediments 
were  gently  overlaid. 

A  very  small  ripple  leaves  its  mark  on  the  subjacent  sand  or  mud  at 
only  very  small  depths  :  larger  waves  are  felt  to  a  greater  depth ;  and 
apparently  the  depth  at  which  ripple-marks  are  formed  maybe  judged 
of,  within  moderate  limits  of  error,  by  the  breadths  of  the  ripple- 
marks.  Wherever  then  we  find  among  marine  stratified  rocks  or 
sediments,  of  whatever  date,  undoubted  ripple-marks  such  as  shallow 
waters  leave,  those  deposits  contain  clear  proof  of  their  having  been 
formed  at  small  depths ;  and  when,  as  frequently  happens,  these  are 
seen  to  be  covered  by  other  sediments  hundreds  or  thousands  of  feet 
in  thickness,  the  conclusion  is  just  that  in  those  situations  the  ancient 
sea-shore  underwent  a  great  subsidence,  or  the  ocean-level  experienced 
a  great  rise,  after  the  formation  of  those  now  buried  ripple-marks. 
There  has  been  in  those  situations  a  change  of  the  level  of  land  or 
sea.  Now,  we  find  ripple-marked  strata  among  the  rocks  of  every 
geological  age.  As  examples,  we  mention,  among  strata  lower  than 
the  Mountain  Limestone,  the  Fossiliferous  Rocks  (Grauwacke)  near 
Kirby  Lonsdale,  and  near  Linton  in  North  Devon  ;  in  the  sandstones 
of  the  Mountain  Limestone  Group,  under  Penyghent  in  Yorkshire; 
in  the  sandstone  of  the  Coal-Formation  at  Elland  in  Yorkshire ;  in  the 
sandstones  of  the  New  Red-Sandstone-Formation  at  Storeton  near 
Liverpool ;  in  the  sandstones  of  the  Oolitic  Rocks  near  Scarborough 
and  near  Stamford ;  in  the  Wealden  deposits  at  Horsted. 

In  most  cases  ripple-mark  is  found  on  sandstones  or  indurated  clays 
of  fine  grain  and  frequent  lamination,  and  it  is  most  distinct  on  sur- 
faces where  a  change  of  deposit  happens,  as  where  sandstones  alternate 
with  thin  clay  partings.  Rarely,  as  in  the  Storeton  quarries,  impres- 
sions of  quadrupeds  accompany  the  ripple-mark ;  and  it  is  even 
thought  that  marks  of  rain  are  preserved  thereon. 

(Babbage,  Ninth  Bridgcioater  Treatise;  Playfair,  Huttonian  Theory; 
Lyell,  Principles  of  Geology;  De  la  Beche,  Theoretical  Researches.) 

RI'SCULUS.  [Pcecilopoda.] 

RI'SSOA,  M.  De  Fremiuville's  name  for  a  g.  nus  of  Gasteropodous 
Mollusca,  founded  on  some  small  shells  observed  by  M.  Risso  of  Nice, 
and  described  by  M.  Desmarest  in  1814  in  the  'Nouveau  Bulletin  de 
la  Societe  Philomathique.' 

Lamarck  placed  the  few  species  known  to  him  among  the  Mclanice, 
but  without  distinction.    Delle  Chiaje  made  known  the  animal  struc- 


ture of  a  Mediterranean  species  in  his  '  Memoirs  on  the  Invertebrata 
of  the  Neapolitan  Sea;'  and  Philippi  recorded  its  generic  characters 
in  his  '  Enumeratio  Molluscorum  Sicilian,'  from  observations  made  upon 
two  other  Mediterranean  species. 

The  animal  has  a  subtiiangular  foot,  truncated  anteriorly,  pointed 
posteriorly.  Head  proboscidiform,  with  a  subulate  tentacle  on  each 
side,  at  the  external  base  of  which  the  eye  is  placed  on  a  little  con- 
vexity ;  mouth  prolonged  into  a  short  and  truncated  proboscis. 

Shell  elongated,  turriculate,  sometimes  short  and  subglobular; 
aperture  oval,  semilunar,  subcaualiculate,  having  the  right  lip 
thickened,  and  nearly  always  projecting  forwards,  and  arched  longi- 
tudinally ;  operculum  horny,  closing  the  aperture  exactly. 

M.  De  Blainville  divides  the  genus  into  the  following  sections : — 

A.  Turriculated  and  Ribbed.    Ex.  II.  acuta. 

B.  Subturriculated  and  Ribbed.    Ex.  R.  costata. 

C.  Subturriculated ;  perfectly  smooth.    Ex.  R.  hyalina. 

D.  Subglobular.    Ex.  R.  caticellata. 

The  same  divisions  are  adopted  by  M.  Rang. 

There  are  about  70  recent  species,  which  are  very  generally  dis- 
tributed, but  are  most  abuudant  in  the  north  temperate  zone.  They 
are  found  in  North  America,  the  West  Indies,  Norway,  the  Mediter- 
ranean, the  Caspian,  and  in  other  seas.  Messrs.  Forbes  aud  Ilanley 
describe  27  species  as  inhabitants  of  the  British  seas.  Ilydrobia 
Lyncera,  Netnatura,  and  Jcffreysia  are  sub-genera. 

One  hundred  species  have  been  described  as  fossil.  They  are  found 
in  the  Permian  Rocks  of  Great  Britain  and  France. 

RIVER-HORSE.  [Hippopotamus.] 

ROACH.  [Leuctscus.] 

ROAN-TREE.  [Pyrus.] 

ROBIN,  RAGGED.  [Lyciixis.T 

ROBIN-REDBIIEAST!  [Erythaoa.] 

ROBI'NIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Leg uminosm,  named  in  commemoration  of  John  Robin,  a  botanist  in 
the  time  of  Henry  IV.  of  France.  This  genus  is  known  by  having  an 
inferior  perianth  ;  teeth  of  calyx  5,  lanceolate,  two  upper  ones  shorter 
and  approximate  ;  corolla  papilionaceous ;  ovary  with  from  16  to  20 
ovules ;  style  bearded  in  front,  aud  legume  sub-sessile  and  many- 
seeded.  They  are  North  American  trees,  bearing  nodding  racemes  of 
white  or  rose-coloured  flowers.  The  genus  Robinia  formerly  compre- 
hended the  plants  now  included  under  Caragana,  from  which  it  is  dis- 
tinguished by  its  long  gibbous  legume  and  unequally  pinnate  leaves. 

The  best  known  species  of  Robinia  is  the  R.  pscudacacia,  the 
Bastard  or  False  Acacia.  It  has  stipular  prickles,  with  loose  pen- 
dulous racemes  of  white  sweet-smelling  flowers,  which,  as  well  as  the 
legumes,  are  smooth.  This  tree,  which  is  now  so  well  known,  was  first 
grown  in  Europe  by  Vespasian  Robin,  the  son  of  the  botanist,  after 
whom  the  genus  was  named,  in  the  Jardin-des-Plantes  at  Paris. 

It  has  always  been  known  in  America  as  affording  an  exceedingly 
hard  and  durable  wood.  It  is  there  used  for  making  posts,  and  occa- 
sionally trees  are  found  large  enough  to  be  employed  in  ship-building; 
but  its  greatest  consumption  is  for  making  trenails,  by  which  the 
timbers  of  ships  are  fastened  together,  and  for  this  purpose  large 
quantities  are  used  in  the  royal  dockyard  at  Plymouth,  which  are 
imported  from  America. 

Cattle  are  fond  of  the  young  shoots,  and  on  this  account  it  has 
been  recommended  to  be  cultivated  as  forage. 

The  roots  and  other  parts  of  the  plant,  like  many  of  its  order 
(Leguminosai),  contain  a  saccharine  principle,  which  accounts  for  the 
nutritive  properties  of  the  leaves.  In  St.  Domiugo  the  flowers  are 
used  for  making  a  distilled  liquor,  which  is  said  to  be  very  delicious. 
It  folds  up  its  leaves  at  the  approach  of  night. 

There  are  two  other  species  frequently  cultivated  in  this  country, 
R.  viscosa,  the  Clammy  Robinia,  and  R.hispida,  the  Hairy  Robinia,  or 
Rose-Acacia.  The  former  is  characterised  by  the  sticky  secretion  with 
which  it  is  covered,  and  which  has  been  discovered  to  possess  a 
peculiar  vegetable  principle.  The  latter,  which  is  the  smallest  of 
the  three  species  here  mentioned,  has  very  large  flowers,  and  forms 
a  very  ornamental  shrub  when  grown  on  an  espalier  rail  or  against 
a  wall. 

ROCAMBOLE.  [Allium.] 

ROCCELLA,  a  genus  of  Plants  belonging  to  the  family  of  Lichens. 
The  species  are  used  in  dyeing,  and  are  popularly  called  Orchil,  or 
Archil.  This  name  is  derived  from  the  Oricello  of  the  Italians  or  the 
Spanish  Orchella.  It  is  often  corrupted  in  commerce  into  Rochilla- 
Weed.  Several  species  of  Lichens  are  employed  for  the  same  purpose, 
which  are  distinguished  according  to  the  country  whence  they  are 
imported,  and  also  by  manufacturers  into  Weed  and  Moss,  the  former 
name  being  applied  to  the  Filiform  Lichens  of  botanists  belonging  to 
the  genus  Roccella,  to  be  treated  of  here,  whilst  the  terms  Moss  and 
Rock-Moss  are  applied  to  the  Crustaceous  Lichens  belonging  to  the 
genus  Lecanora,  which  include  the  Cudbear  aud  Parelle  of  dyers. 
[Parella.j 

The  character  of  the  genus  Roccella  is  as  follows: — Thallus  conaceo- 
cartilagiuous,  rounded  or  plane,  branched  or  lacineated  ;  apothecia 
orbicular,  adnate  with  the  thallus ;  the  disc  coloured,  plano-convex, 
with  a  border  at  length  thickened  aud  elevated,  formed  of  the  thallus, 
and  covering  a  subleutiform  black  compact  pulverulent  powder,  con- 
cealed withiu  the  substance  of  the  thallus. 
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R.  tinctoria,  Dyer's  Itoceella,  or  Orohil.  Thallus  sufTruticoso, 
rounded,  branched,  somewhat  orect,  grayish-brown,  bearing  ]>owdery 
warts;  apothecia  flat  and  homy,  with  a  scarcely  prominent  border. 
A  practical  writer  describes  "  the  good  kind  as  having  a  nearly  white 
powder  ou  its  surface  towards  the  centre  ;  the  under  surface  is  of  a 
gray  colour,  and  is  not  hairy  ;  if  wetted,  it  does  not  turn  of  an  orange 
colour;  its  edges  are  flat  and  thin." 

R.  fuciformis,  the  Flat- Lea  veil  Orchil.  Thallus  flat,  branched,  nearly 
upright,  grayish white,  bearing  powdery  warts;  apothecia  horny, 
bordered. 

Both  kinds  are  found  on  maritime  rocks,  or  on  dry  stone  walls 
exposed  to  the  influence  of  the  sea-breeze,  as  well  on  the  coast  of 
England  as  on  tho  shores  of  the  Mediterranean  and  the  East  Indies. 
[Ohchil,  in  Arts  and  Sc.  Div.]  Tho  more  arid  the  situation,  the 
better  is  the  quality  of  the  lichens.  The  presence  of  tho  colouring- 
matter  is  ascertained  by  steeping  the  weed  broken  up  in  small  pieces 
in  diluted  solution  of  ammonia,  in  a  bottle  half  filled  with  liquid, 
which  should  be  kept  corked,  but  frequently  opened  in  a  temperature 
not  exceeding  150°  Fahr. 


1,  Roccella  tinctoria;  a,  warts  on  the  thallus. 
India).    3,  Roccella  fuciformis  ;  b,  apothecia. 


2,  Roccella  tinctoi  ia  (East 


ROCHEA  (named  after  La  Roche,  a  French  botanist),  a  genus  of 
Plants  belonging  to  the  natural  order  Crassulacece.  It  has  a  5-lobed 
calyx ;  petals  5,  united  into  a  gamopetalous  hypocrateriform  corolla, 
with  a  short  tube,  equal  in  length  to  the  spreading  limb  or  shorter 
than  it ;  stamens  5,  alternating  with  the  petals,  a  little  exserted  ; 
glands  and  carpels  5.  The  species  are  fleshy  simple  succulent  shrubs. 
The  leaves  opposite,  connate  at  the  base,  thick,  and  white.  The 
flowers  are  disposed  in  terminal  corymbs,  without  any  bracts.  A 
large  number  of  the  species  are  cultivated  iu  our  gardens  and  green- 
houses. 

ROCINELLA.  [Isopoda.] 

ROCK-CRYSTAL.  [Quartz.] 

ROCK-FISH,  a  name  for  the  Black  Goby.  [Gobius.] 
ROCK-MANAKIN.  [Ruficolin^e.] 

ROCK-PLANTS  are  those  plants  which  are  distinguished  by 
growing  on  or  among  naked  rocks,  and  are  confined  to  no  particular 
region  or  latitude.  De  Candolle  ('  Dictionnaire  des  Sciences  Natu- 
relles,'  vol.  xviii.)  observes  that  they  pass  by  insensible  gradations  into 
the  plants  that  inhabit  walls,  rocky  and  stony  places,  and  even  gravelly 
places,  from  which  they  pass  into  those  that  are  found  particularly  ou 
sands  and  barren  soils.  Most  of  the  plants  growing  on  rocks  have 
but  a  small  development  of  root,  as  they  derive  their  nutriment  prin- 
cipally from  the  air,  through  the  medium  of  their  leaves  and  stems. 
A  large  number  of  the  Cryptogamia,  especially  Mosses  and  Lichens, 


belong  to  this  class.  Many  of  these  plants  present  a  remarkable 
diversity,  according  to  the  nature  of  the  rocks  on  which  they  grow. 

[Vkghtam.h  EnraDOK ) 
ROCK-ROSE.  [Cwrui,] 
ROCK-SALT.    [Sodium.  1 
ROCK-SNA  KK.  [BOIM.] 
ROCKET.  [Ebuoa.] 
ROCKET,  S15A.  [Uakii.e.] 
ROCKET,  YELLOW.  [Bakijaiuca.1 
KOCKLING.  [Motklla.] 

ROCKS,  in  Geology,  nro  any  aggregation  or  collection  of  minerals 
or  fragments  of  mineral  matter,  whether  they  are  crystalline  or 
amorphous,  hard  or  soft,  compact  or  loose.  On  this  account  they 
vary  exceedingly  in  character,  and  no  simple  definition  will  give  an 
idea  of  a  rock  as  distinct  from  other  objects  around.  The  causes 
which  produco  them  are  the  great  agents  of  all  geological  change. 
They  may  be  merely  mechanical  heaps,  chemical  crystallisations,  and 
contain  in  them  organic  beings  or  not.  Their  exceedingly  mixed 
character  makes  it  difficult  to  classify  them,  independent  of  their 
age,  as  arranged  in  the  various  geological  strata.  [Geolooy.] 

Tho  most  prevalent  classification  of  rocks  in  actual  use  is  founded 
on  one  leading  feature  of  their  origin  and  history.  Rocks  are  of 
igneous  origin  (Pyrogenous  Rocks),  or  of  aqueous  origin  (Hydrogenous 
Rocks),  and  thus  make  two  great  classes ;  the  former  being  often  con- 
sidered, with  reference  to  tho  circumstances  of  their  occurrence  in 
two  divisions,  namely,  hypogene  or  Plutonic  rocks  (as  granite),  and 
volcanic  rocks  (as  obsidian) ;  the  latter  being  distinguished  into  fresh- 
water and  marine  deposits,  the  result  of  chemical,  vital,  and  mechani- 
cal agencies  exerted  in  water.  Many  cases  are  known  of  an  alteration 
of  these  hydrogenous  rocks  by  contact  with  Plutonic  or  volcanic 
masses  :  by  this  change  they  acquire  the  name  of  Metamorphic  Rocks. 
Thus  clays  and  sandstones  are  hardened,  and  have  their  structure 
altered  so  as  to  resemble  clay-slate,  quartz-rock,  or  jasper;  and  chalk 
and  limestone  are  rendered  crystalline. 

Adopting  as  the  best  and  most  applicable  the  fundamental  distinction 
of  pyrogenous  and  hydrogenous  rocks,  the  student  will  find  by  expe- 
rience that  the  best  if  not  the  only  good  way  of  describing  and  recog- 
nising rocks,  is  by  attending  to  their  elementary  composition.  The 
granitic,  porphyritic,  amygdaloidal,  or  other  structures  of  igneous 
rocks,  are  so  many  variable  circumstances  due  to  particular  accidents 
in  the  fusion  or  cooling  of  the  masses,  and  belong  more  or  less  to  all 
of  them,  as  the  compact,  oolitic,  arenaceous,  and  other  characteristic 
textures  of  hydrogenous  rocks,  mark  peculiarities  of  their  aggregation 
or  .solidification. 

Mr.  Scrope  has  successfully  shown,  in  his  '  Synopsis  of  Volcanic 
Rocks'  ('Journal  of  Science,  vol.  xxi.),  that  these  various  compounds 
may  be  easily  and  philosophically  classed  by  consideration  of  the 
relative  abundance  of  two  minerals  seldom  absent  from  any  of  them, 
namely,  felspar  and  augite.  (The  felspar  is  sometimes  replaced  by 
leucite,  haiiyne,  olivine,  or  mellite;  the  augite  by  hornblende  or 
titaniferous  iron.)    Hence  we  have  only  three  great  groups  :— 


Felspathic 
Augito-Felspathic 
Augitic  . 


Trachyte. 

Graystone. 

Basalt. 


To  each  of  these  belong  many  varieties,  and  many  gradations  of 
granitic,  porphyritic,  amygdaloidal,  and  other  structures.  [Lava.] 
By  a  similar  method  we  may  class  the  older  or  Plutonic  rocks  of 
fusion,  as  : — Felspathic — granite,  porphyry,  felspar  rock,  claystoue, 
eurite,  pitchstone ;  Augito-Felspathic — sienite,  euphotide ;  Augitic — 
sienite,  hypersthene  rock,  greenstone,  basalt,  wacke",  melaphyre. 

The  hydrogenous  rocks  of  most  importance  may  be  classed  according 
to  their  arenaceous,  argillaceous,  calcareous,  or  other  basis,  as : — 

Arenaceous,  uniform,  as  sandstones,  sands;  aggregated  as  conglo- 
merates, pudding-stones. 

Argillaceous,  uniform,  as  clay  and  shale ;  containing  fragments,  as 
some  clay  conglomerates. 

Argillo-Calcareous,  as  marls  properly  so  called. 

Calcareous,  as  chalk,  limestone. 

Calcareo-Magnesian,  as  dolomite. 

Haloid,  as  gypsum,  rock-salt. 

Carbonaceous,  as  coal,  lignite. 

Ferruginous,  as  ironstone. 

Cupriferous,  as  the  kupferschiefer. 

Finally,  all  these  hydrogenous  rocks  are  liable  to  local  changes,  by 
contact  or  proximity  with  the  rocks  of  fusion.  These  metamorphic 
rocks  may  be  classed  according  to  the  same  form  as  those  which  are 
unaltered.  We  give  below  authentic  examples  of  several  cases  of 
metamorphism  : — 

1.  Arenaceous  Rocks,  metamorphic  by  induration,  as  along  green- 
stone dykes  in  Arran,  and  Salisbury  Crags.  Similar  effects  happen 
beneath  iron-furnaces,  and  when  the  effect  is  in  extreme  the  result  is 
quartz  rock. 

2.  Argillaceous  Rocks,  metamorphic  by  induration,  and  a  certain 
confluence  of  grains.  In  extreme  cases  the  result  is  a  kind  of  clay- 
slate,  or  hone-slate,  or  Lydian  stone,  wTith  cubic  pyrites,  and  rarely 
garnets,  imbedded.   An  example  of  the  latter  occurs  at  Plas  Newydd. 

3.  Calcareous  Rocks,  metamorphic  by  re  arrangement  of  particles. 
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Thus  granular  or  saccharoid  limestone  is  found  by  the  side  of  the 
basaltic  dykes-  in  Antrim,  on  the  greenstone  of  Teesdale,  near  the 
hypersthene  of  Skye,  &c.  The  limestone  among  primary  strata  is  of 
similar  appearance,  though  not  in  contact  with  igneous  rocks. 

4.  Carbonaceous  Rocks.  Coal  becomes  coke  or  anthracite  near 
basaltic  dykes. 

Examinations  of  this  kind  have  shown  that  ordinary  sedimentary 
rocks  altered  by  heat  acquire  aspects  and  structures  and  compositions 
resembling  almost  exactly  those  most  common  among  the  earliest  or 
primary  strata,  as  quartz  rock,  clay-slate,  garnet  mica-slate,  garnet 
gneiss,  granular  marble,  &c. ;  and  it  is  therefore  a  probable  inference 
that  in  all  such  cases  of  strict  resemblance  those  ancient  rocks  have 
undergone  on  a  great  scale,  and  under  the  general  influence  of  the 
intense  heat  of  the  earth,  the  changes  which  are  certainly  proved  to 
have  happened  locally,  from  limited  agencies,  on  substances  of  similar 
chemical  quality.  Very  careful  investigations  on  these  points  are 
however  still  needed  to  fix  limits  and  give  precision  and  certainty  to 
the  inferences  from  phenomena.  [Basalt;  Granite;  Grauwacke ; 
Gneiss  ;  Lava  ;  MiCA-ScnisT ;  Porphyry  ;  Stratification.] 

RODE'NTIA,  an  order  of  Animals  belonging  to  the  class  Mammalia, 
embracing  the  Rats  and  Mice,  Hares.  Rabbits,  Guinea-Pigs,  and  other 
well-known  animals. 

The  following  is  Mr.  Waterhouse's  arrangement  of  these  animals  : — 


front  only,  so  that  their  posterior  border  being  worn  away  more  than 
their  anterior  edge,  they  are  always  kept  set  like  a  chisel ;  their  pris- 
matic form  causes  them  to  grow  from  the  root  in  proportion  to  the 
wearing  down  of  their  cutting  edge ;  and  this  disposition  to  grow  or 
push  forward  from  the  root  is  so  strong,  that  if  one  of  them  is  lost  or 
broken,  its  antagonist,  meeting  with  no  opposition  to  keep  it  within 
bounds,  develops  itself  so  as  to  become  monstrous.  [Beaver.]  The 
lower  jaw  is  articulated  by  a  longitudinal  condyle,  so  as  to  have  no 
horizontal  movement  except  from  behind  forwards,  and  vice  versil, 
convenient  for  the  action  of  gnawing ;  the  molars  consequently  hnvo 
flat  crowns,  the  enamelled  eminences  of  which  are  always  transversal, 
so  as  to  be  in  opposition  to  the  horizontal  movements  of  the  jaw,  and 
to  be  better  adapted  for  trituration. 

The  genera  in  which  these  eminences  are  simple  fines,  and  which 
have  the  crown  of  the  tooth  very  flat,  are  more  exclusively  frngivorous ; 
those  which  have  the  eminences  divided  into  blunt  tubercles  are  omni- 
vorous; and,  finally,  the  small  number  of  those  which  have  points 
more  willingly  attack  other  animals,  and  approximate  a  little  to  the 
Carnivova. 

The  form  of  the  body  of  the  Rodents  is  in  general  such  that  their 
hinder  parts  exceed  their  anterior  ones,  so  that  they  leap  rather  than 
walk ;  this  disposition  in  some  of  them  is  as  excessive  as  in  the 
Kangaroos. 


MURINA 


Sciunin;r. 


HYSTRICINA 


Anvicoun.T: 


Hystricid;e 


Octoeontidj: 


Chinchillidj: 


Caviidje 


EF.PORINA 


LEronim; 


5.  Lepus. 
3.  Lagomys. 


81  species.  16  genera 


Europe  and  North 
Asia. 

North  America. 

5.  Sciurus. 

20. 

Sciurus. 

1.  l'teromys. 

3. 

Pleromys. 

1.  TamitWt 

5. 

Tamias. 

3.  Spcrmophilus. 

10. 

Spcrmophilus. 

2.  Arctomyt. 

8. 

Arclomys. 

1. 

Apludontia. 

3.  Mynxus. 

2. 

Meiionet. 

8.  Dipus. 

16.  Mus. 

G. 

(  Mus. 

\  ILespcromys. 

1. 

Sigmodon. 

6.  Cricetus. 

2. 

Neotoma. 

1.  Castor. 

1. 

Castor. 

1. 

Ondatra. 

20.  Arcicola. 

8. 

Arvicola. 

4.  Lemmus. 

4. 

Lcll'IH  us. 

2.  Spalax. 

10. 

Geomys. 

1.  LTystrix. 

1. 

Ercthison. 

15.  Lepus. 
1.  Lagomys. 


99  species.  19  genera 


Africa. 


5.  Sciurus. 
3.  Xerus. 


2.  Graphiurus. 

3.  Myoxus. 


4.  Dipus. 

10.  Mus. 

2.  Dendt  omyt. 
6.  Gerlfitlus. 

1.  Psammomys, 

3.  Euryotis. 


1  Bystrife. 


1.  Aulncfidus. 
1 .  Orycterus. 
4.  Batliyeigtts, 
1.  Petromys. 


India  and  Islands. 


25.  Sciurus. 
9.  Pleromys. 


12.  Mus. 

2.  Gcrbillus. 

1.  Phlceomys. 

2.  Rhiiomys 


1.  IXystrix. 
1.  Athci  ura. 


6.  Lepus. 


53  species.  16  genera. 


4.  Lepus. 
1.  Lagomys. 


58  species.  10  genera 


South  America  and 
West  India  Islands. 


0.  Sciurus. 


30.  I  ** 

|  Hesperomys. 

3.  Reithrodon. 


3.  Crrcolubet. 

2.  Synetheret. 

3.  Capromys. 

1.  Myopotamut. 
10.  Echimys. 
6.  Nclnntys. 

1.  Cercnmys. 

2.  Dnsypi  ot,ta. 

1.  Cwlogenys. 

2.  Ctenomys. 

1.  rocphagomys. 

1.  Octodon. 

2.  Abrocoma. 


1.  Chinchilla. 

2.  Lagotis. 

1.  Lagostomus. 


6.  Cavia. 
2.  Kcrodon. 
1.  Dolichotis. 
1.  Hyelrochcerus. 


1.  Lepus- 


89  species.  25  genera, 


These  animals  have  two  great  incisor  teeth  in  each  jaw,  separated 
from  the  molars  by  a  wide  space,  with  which  they  could  hardly  seize 
a  living  prey,  or  rend  flesh ;  they  could  not  even  cut  aliments,  but 
they  might  serve  for  reducing  them  by  continued  labour  into  fine 
molecules — in  a  word,  for  gnawing  them  ;  whence  the  term  Rodents, 
or  Gnawers,  applied  to  this  order.  With  these  weapons  they  attack 
the  hardest  vegetable  productions,  and  frequently  feed  on  wood  and 
bark.    The  better  to  effect  this  ofc^ect,  these  incisors  have  enamel  in 


The  intestines  of  the  animals  of  this  order  are  very  long;  their 
stomach  simple  or  slightly  divided ;  and  their  ccecum  often  very 
voluminous,  even  more  so  than  the  stomach.  The  Myoxi  (Dormice) 
want  the  ceecum. 

The  brain  of  the  Rodents  is  nearly  smooth  and  without  convolutions; 
the  orbits  are  not  separated  from  the  temporal  fossa},  which  have  but 
little  depth ;  the  eyes  are  entirely  directed  laterally;  the  zygomatio 
arches,  delicate  and  curved  below,  announce  the  weakness  of  the  jaws; 
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the  foro  nrms  liavo  scarcely  any  rotatory  motion,  and  tlioir  two  bones 
aro  Hourly  united  ;  in  a- word,  the  inferiority  of  thono  animals  ihowa 
itself  in  tho  greater  part  of  the  detaila  of  their  organisation.  Never- 
theless, tho  genera  which  have  the  strongest  clavicles  enjoy  a  oertain 
dexterity,  and  uso  thoir  foro  feet  for  carrying  their  food  to  their 
mouth;  others  again  (tho  Squirrels)  climb  trues  with  facility.  ('Kegne 
Animal.') 

Preparations  of  the  structure  of  these  animals  may  bo  soon  in  tho 
museum  of  the  Royal  College  of  Surgeons. 

The  following  animals  are  arranged  by  Cuvier  under  tho  order 
Rodent  ia : — 

The  Squirrels  (Sciurus,  Linn.),  namely,  tho  Squirrels  properly  so 
called  (Sciurus,  Cuv.) ;  the  Flying  Squirrels  (Pturomys) ;  and  the  Aye- 
Aye  (Cheiromys). 

Tho  Rats  (Mus,  Linn.),  namely,  the  Marmots  (Arclomys,  Spermo- 
phitus);  the  Dormico  (Myoxus,  Gin,);  tho  Spiny  Rats  (Echimys, 
Jlydromys,  Capromys);  the  Rats  properly  so  called  (Mm,  Cuv.);  tho 
Jerbilles  (Ocrbdltis,  M cr tunes) ;  tho  Hamsters  (Cricctus)  ;  tho  Fiold- 
Rats  (Arvicola,  Lacep.),  subdivided  iuto  the  Ondatras  (Fiber,  Cuv.), 
the  ordinary  Field-Rats  (Arvicola,  Cuv.,  Jfypudmis,  111.),  and  the  Lem- 
mings (Georijchus,  111.);  Utomys,  and  the  Jerboas  (Dipus,  Cm.). 

The  Jumping  Hares  (Helamys,  F.  Cuv. ;  Pedct&s,  111  ). 

The  Rat-Moles  (tipalax,  Quid.). 

Bathycrgus  (Orycteres,  F.  Cuv.). 

Qcomys  (Pseudostoma,  Say;  Ascomys,  Licht.). 

Diplostoma,  Raf. 

The  Beavers  (Castor). 

The  Couias  (Myopotamus,  Com.). 

The  Porcupines  (Ilystrix,  Linn.),  namely,  tho  Porcupines  properly 
so  called  (Ilystrix,  Cuv.) ;  Atherunis,  Cuv. ;  Jirelhizoii,  F.  Cuv.;  and 
the  Coendous  (Synelheres,  F.  Cuv.,  Cercolabcs,  Brandt). 

The  Hares  (Lcp us,  Linn.),  namely,  tho  True  Hares  (Lcpus,  Cuv.), 
and  Lagomys,  Cuv. 

The  Capybara  (IIydrocha,rus,  Erxl.). 

The  Guiuea-Pigs  (Ananna,  F.  Cuv.;  Cavia,  111.). 

The  Mocos  (Kerodon,  F.  Cuv.). 

The  Agoutis  (C/iloromys,  F.  Cuv.;  Dasyprocta,  111.);  and 
The  1'acas  (Oalogcnys,  F.  Cuv.). 

In  this  work  the  genera  and  species  of  Rodcntia  have  been  des- 
cribed under  the  following  heads : — Ciiinciiillid.'e,  Htstricid/E, 

LlirOHID.E,    MUIUD.E,    SCHTRID.E,    BEAVER,    ONDATRA,  CffiLOGENYS, 

Agouti,  and  Kerodon. 
ROEBUCK.  [CervievE.] 

ROEMERIA  (named  after  Dr.  John  James  Romer,  professor  of 
botany  at  Landshut ;  he  was  author  of  several  botanical  works,  and 
died  in  1820),  a  genus  of  Plants  belonging  to  the  natural  order 
Papaveracea.  It  has  4  petals,  numerous  stamens,  2-4  sessile  stigmas, 
an  elongated  2-4  valved  1-celled  capsule  with  distinct  placentas.  The 
species  are  annual  herbs  yielding  a  yellow  juice,  with  violet  flowers. 

R.  hybrida,  Hybrid-Roemeria,  has  a  3  valved  erect  pod  with  a  few 
rigid  leaves  at  its  extremity.  This  plaut  is  a  native  of  Europe  and 
the  north  of  Africa,  in  cultivated  fields  and  vineyards,  especially  on 
the  coasts  of  the  Mediterranean.  It  is  also  found  in  England  iu 
chalky  corn-fields  in  Cambridgeshire  and  Norfolk.  Although  now 
having  the  appearance  of  a  native,  this  plant  has  been  probably 
introduced  into  this  country.  Two  other  species,  R.  refracla  and  R. 
biralvis,  have  been  described  :  the  first  a  native  of  Tauria,  the  second 
of  Syria. 

(Don,  Dichlamydeous  Plants;  Babington,  Manual  of  British 
Botany.) 

ROLLER.  [Coracias.] 
ROMANZOVITE.  [Garnet.] 

ROMEINE,  a  Mineral  occuring  crystalised  in  square  octahedrons, 
in  groups  of  minute  crystals.     Colour  hyacinth,  or  honey-yellow. 
Hardness,  scratches  glass.    It  is  found  at  St.  Marcel,  in  Piedmont. 
Its  analysis  by  Damour  gives  : — 

Antimonious  Acid  7917 

Lime   16'65 

Protoxide  of  Manganese.  .  *  .  .  2'1G 
Protoxide  of  Iron      .      .      «      «      .  1*19 

Silica  0-60 

 99-77 

RONDELE'TIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Rubiacew,  named  after  Rondelet,  a  French  botanist  of  the  ICth 
century.  It  is  characterised  by  having  a  calyx  with  a  subglobular 
tube.  Corolla  superior,  funnel-shaped,  ventricose  at  the  throat;  seg- 
ments 4-5,  ovate-obtuse,  spreading;  anthers  4-5,  sessile  within  the 
corolla;  ovary  2-celled ;  style  filiform  ;  stigma  bifid  ;  capsule  round, 
crowned  with  the  limb  of  the  calyx.  Seeds  minute,  numerous,  or 
few  when  abortive.  The  genus,  as  formerly  constituted,  included 
many  shrubby  trees  which  occur  in  India  (Roxb.,  '  Fl.  Indica '),  but 
these  have  been  referred  by  modern  botanists  to  Adenosacme,  Greenia, 
and  Wendlandia.  The  present  genus  Rondelctia  occurs  chiefly  iu 
America  and  the  West  Indies. 

ROOK.  [Corvid.e.] 

ROOT  is  that  part  of  a  plant  which  is  sent  downwards  into  the 
earth,  at  the  same  time  that  the  stem  is  sent  upwards  iuto  the  air. 
Every  part  of  the  plant  which  exists  underground  is  not  root,  as 
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largo  portions  o1  tho  stem  itself  may  remain  under  tho  surfaco  of 
the  earth  ;  and  largo  buds,  called  bulbs,  also  exist  underground.  These 
parts  have  been  often  confounded  with  the  root.  The  creeping  root, 
and  uome  forms  of  the  tuberous  and  bulbous  roots  of  older  botanical 
writers,  are  only  so  many  different  forms  of  tho  stem.  [ExooKNH.] 

Tho  root  is  distinguished  by  certain  structural  peculiarities,  by 
which  it  may  be  easily  known  from  tho  stom.  First,  its  ramifications 
are  irregular,  not  having  tho  symmetrical  form  of  branches,  nor  are 
they  developed  like  branches  from  bud*.  Secondly,  roots  generally 
produce  no  leaf-buds.  When  they  do  appear,  which  occasionally 
occurs,  they  aro  called  adventitious  buds.  Thirdly,  roots  never  have 
leaves,  scales,  or  other  appendages  developed  upon  their  surface;  and 
fourthly,  tho  cuticle  of  roots  is  never  found  to  possess  stomates, 
which  are  frequently  very  numerous  on  various  parts  of  the  stem. 

Tho  smaller  divisions  of  roots  aro  called  fibrils,  which  consist  of  a 
little  bundle  of  ducts  or  spiral  vessels,  surrounded  by  woody  fibres, 
lying  in  a  mass  of  cellular  tissue  At  the  apex  of  the  fibril  tho 
cellular  tissuo  is  loose  and  devoid  of  cuticle,  from  which  cause  it 
absorbs  more  rapidly  the  fluid  by  which  it  is  surrounded  than  the 
other  parts  of  the  root.  Although  tho  terminations  of  the  roots 
cannot  bo  considered  as  special  organs,  they  have  been  named  by  Do 
Candolle  spongelets,  or  spongioles,  in  referenco  to  their  absorbing 
power. 

The  relation  between  the  size  and  extent  of  tho  roots  and  that  of 
tho  branches  varies  veiy  much.  Iu  some  tribes,  as  the  Coniferie  and 
Palmacece,  the  roots  are  very  insignificant  compared  with  the  size  of 
the  stem.  Iu  other  plants  the  roots  aro  much  the  longest,  as  in  tho 
lucern,  &c.  In  the  greater  proportion  of  trees  the  roots  extend  wider 
than  the  branches,  but  do  not  penetrate  so  deep  as  the  stem  is  high. 

The  internal  structure  of  the  root  resembles  that  of  the  stem,  but 
in  Exogens  tho  roots  do  not  possess  a  central  pith.  The  cellular 
tissue  of  many  roots  is  exceedingly  abundant,  and  on  this  account 
they  are  used  as  articles  of  diet.  Many  of  these  roots,  by  attention 
to  their  culture,  zuay  be  increased  in  size  ;  and  the  growth  of  esculent 
roots  is  an  object  of  importance  in  the  kitchen-garden.  The  principal 
esculent  roots  are  :  the  Jerusalem  Artichoke  (He/ianlhus  luberosus) ; 
Turnip  (Brassica  Rapa);  Carrot  (Daucus  Garota);  Parsnip  (Pastinaca 
saliva) ;  Red-Beet  (Beta  vulgaris) ;  Skirret  (Slum  Sisarum) ;  Scorzo- 
nera,  or  Viper' s-Grass  (Scorzonera  Hispanica) ;  Salsafy,  or  Purple 
Goat's-Beard  (Tragopogon  porripolius) ;  Radish  (Raphanus  sativus). 
Besides  these,  which  are  commonly  cultivated,  there  are  many  of  our 
native  plants  which  possess  roots  yielding  a  nutritive  matter,  and  are 
occasionally  used  as  articles  of  diet.  The  Arrow-Head,  Common 
Arum,  Bitter  Vetch,  or  Mouse-Peas,  Earth-Nut,  Meadow- Sweet,  Pile- 
wort,  Silver-Weed,  Solomon's  Seal,  and  Common  Comfrey,  are 
recorded  as  yielding  edible  roots.    ('  Cyclopaedia  of  Gardening.') 

During  dry  seasons  and  in  dry  situations  the  roots  of  many  plants 
swell  and  become  tuberous,  which  seems  to  be  a  provision  for  supplying 
nutriment  to  the  stem  and  its  appendages. 

Roots  are  called  annual,  biennial,  or  perennial,  according  to  their 
duration.  When  a  root  perishes  after  its  first  year's  herbage  and 
flowering,  it  is  annual ;  if  after  the  second  year's  herbage  and  first 
year  of  flowering,  it  is  biennial.  If  a  root  endures  for  many  years, 
although  its  herbage  may  perish  every  year,  it  is  perennial. 

There  are  various  forms  of  roots  distinguished  by  botanists.  The 
Fibrous  Root  possesses  a  multitude  of  small  divisions  of  the  fibrilke, 
as  is  seen  in  the  Poa  annua  and  many  other  grasses.  The  Nodulose 
Root  presents  occasional  dilatations,  as  iu  the  Phleum  nodosum.  A 
Prremorse  Root  is  one  in  which  the  extremity  of  the  primary  axis  has 
perished,  or  its  development  has  been  prevented  by  the  extension  of 
hbrillte  from  its  sides,  as  in  the  Devil's-Bit  Scabious  (Scabiosa  succisa). 
The  Fusiform  Root  is  seen  in  the  carrot  and  turnip  ;  such  plants  are  also 
called  Tap-Rooted.  The  term  Tubercules  is  applied  by  some  to  the 
roots  of  the  Orchis  and  Dahlia ;  the  former  are  palmated,  or  lobed, 
the  latter  are  fasciculated. 

Although  most  if  not  all  the  higher  plants  possess  roots,  amongst 
many  of  the  lowest  forms  they  are  not  to  be  distinguished.  The 
lower  plants  which  float  about  iu  water,  as  the  Oscillatoria,  Diatoma, 
<fcc.,  and  which  consist  of  little  more  than  simple  cell-*,  possess  no 
appendages  which  can  be  called  roots.  Iu  many  of  the  Conferva?  a 
downward  development  of  the  cells  of  cellular  tissue,  attaching  them 
to  the  objects  on  which  they  grow,  has  been  observed.  Some  of  the 
Lichens,  as  the  L.  esculentus  of  Pallas,  and  the  lower  forms  of  Fungi, 
as  the  Tremellas,  &c,  possess  no  roots.  Many  of  the  floating  water- 
plants,  as  the  Aldrovanda  vesiculosa,  do  not  develop  roots,  and  derive 
their  nourishment  from  the  medium  iu  which  they  live  by  the  direct 
contact  of  the  cellular  tissue.  Iu  fact  we  find  that  the  simple  cells 
of  cellular  tissue  in  the  lower  plants  perform  all  those  functions 
which,  as  we  ascend  in  the  scale  of  organisation,  are  performed  by 
particular  parts  of  the  plaut.  In  tlu>  Charas  and  the  Marchantia,  the 
roots  become  more  evidently  developed,  and  the  downward  growth 
of  the  cells  is  more  observable  than  in  the  Confervn.  On  the  lower 
surface  of  the  Marchantia,  prolongations  of  the  cellular  tissue  are 
observed,  which  Meyen  calls  root  hairs  or  capillary  fibrils.  In  the 
Equisetacew  smd  Frrns  the  roots  become  more  perfectly  developed, 
and  their  surface  is  almost  entirely  covered  with  capillary  fibrils. 
These  fibrils  are  developed  on  almost  all  roots,  and  perform  the 
function  of  absorption. 
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In  many  plants  the  roots,  instead  of  being  covered  with  the  capil- 
lary fibres,  present  a  condensed  membrane,  which  also  incloses  the 
roots  as  in  a  sheath,  and  extends  to  the  point  of  the  root  whore  the 
fibrils  commence  their  growth.  This  structure  occurs  in  most  water- 
plants,  and  in  the  roots  of  those  plants  which  are  accidentally  pro- 
jected into  water,  and  in  some  land-plants.  It  drops  off  with 
increasing  age,  in  the  same  manner  as  the  root-hairs.  It  is  also  seen 
in  aerial  plants,  as  the  Orchidacecc.  Meyen  considers  this  sheath  a 
modification  of  the  root-hairs,  and  hence  infers  that  it  performs  the 
same  functions.  (Meyen,  '  Neues  System  der  Pflanzen  Physiologic/ 
Band  ii.) 

What  the  absorbent  vessels  are  to  the  animal,  the  roots  are  to  the 
plant,  and  a  difference  between  plants  and  animals  has  been  pointed 
out  as  dependent  on  the  relative  situation  of  their  orgau-  of  absorption. 
The  animal  derives  its  nutriment,  by  means  of  its  absorbents,  from  an 
internal  reservoir,  the  stomach;  whilst  the  plant  derives  its  nutriment 
from  an  external  reservoir,  the  earth.  The  spongiolcs  of  the  roots, 
as  we  have  already  stated,  are  the  active  agents  in  the  absorption  of 
nutritious  matter  from  the  soil.  By  some  botanists  it  is  supposed 
that  no  other  part  of  the  root  absorbs  except  the  spongiole  ;  but  from 
the  observations  of  Meyen  and  others  it  appears  that  the  capillary 
fibrils  and  the  epidermis  of  the  root  have  also  the  power  of  absorbing 
fluid,  though  not  in  so  high  a  degree  as  the  delicate  point  of  newly- 
developed  tissue  situated  at  the  extremity  of  the  fibrilla.  [Absorp- 
tion ;  Endosmosis.] 

Roots  do  not  absorb  everything  that  is  presented  to  them.  It  was 
long  ago  ascertained  by  Davy  that  plants  did  not  absorb  particles  of 
charcoal  and  other  substances  that  he  diffused  through  water. 
Experiments  also  by  Meyen,  Link,  and  others,  prove  that  the  colour- 
ing matter  of  various  infusions  is  not  taken  up  by  the  routs,  and  that 
when  this  has  been  supposed  to  have  taken  place,  it  has  arisen  from 
mistaking  a  deposition  of  the  colouring  matter  on  the  outside  of  the 
tissue  for  an  absorption  into  it. 

When  the  roots  of  plants  are  placed  in  solutions  of  gum,  sugar, 
starch,  &c,  they  thrive  if  the  solutions  are  thin ;  but  if  thick  solu- 
tions of  these  substances  be  prepared,  the  plants  die  in  them.  Experi- 
ments of  this  kind  were  performed  by  Sir  H.  Davy,  who  attributed 
the  non-absorption  of  the  thick  solution,  and  the  death  of  the  plant, 
to  the  blocking-up  of  the  pores  of  the  vegetable  tissue  by  the  thick 
matter. 

When  plants  are  submitted  to  solutions  of  various  poisonous  agents, 
they  take  up  very  varying  proportions.  De  Saussure  instituted  a 
series  of  very  careful  experiments  for  the  purpose  of  ascertaining  the 
quantities  of  earthy  and  alkaline  salts  taken  up  by  the  roots  of  plants. 
For  this  purpose  he  prepared  solutions  of  the  hydiochlorates,  nitrates, 
sulphates,  and  acetates  of  soda,  potassa,  and  copper,  and  having  sub- 
mitted plants  of  Polygonum  and  Bklcns  to  them,  he  found  that  the 
plants  constantly  absorbed  a  larger  proportion  of  the  water  than  of 
the  salt,  and  that  the  salts  were  taken  up  in  different  proportions. 
The  salts  were  not  absorbed  in  proportion  to  their  innocuous  qualities, 
as  the  sulphate  of  copper,  which  was  the  most  poisonous,  was  absorbed 
in  largest  quantity.  De  Saussure  concludes  that  it  was  not  the 
properties  of  the  salts  that  determined  their  relative  absorption,  but 
that  it  depended  upon  the  relative  consistence  of  the  solutions. 
Plants  absorb  poisons  much  more  quickly  when  their  roots  are  injured 
by  being  torn  or  cut,  and  do  not  suffer  much  by  exposure  to  weak 
solutions  of  poisonous  matters.  This  is  a  point  of  some  practical 
importance,  and  will  explain  how  it  is  that  vegetation  does  not  suffer 
when  exposed  to  poisonous  solutions. 

Another  function  which  has  been  attributed  to  the  roots  is  that  of 
excretion.  Du  Hamel  first  called  the  attention  of  botanists  to  this 
subject ;  he  found  that  the  roots  of  plants  grown  in  water  gave  out 
a  brackish  secretion,  and  looked. upon  it  as  a  secretion  from  the  fluids 
of  the  plant.  Brugmans  followed  up  this  point,  and,  in  conjunction 
with  Coulon,  came  to  the  conclusion,  from  the  experiments  they  made, 
that  the  secretion  given  out  from  the  roots  of  plants  was  a  process  of 
a  similar  nature  to  the  rejection  of  the  excrements  in  animals,  and 
that  these  secretions  acted  beneficially  in  the  nutrition  of  some  plants, 
and  injuriously  in  others.  At  the  suggestion  of  De  Candolle,  M. 
Macaire  prosecuted  some  researches  on  this  subject,  which  were  pub- 
lished in  1832  ('  M^moires'  de  la  Societe  de  Geneve,'  tome  v.,  p.  287). 
He  confirmed  the  views  of  Brugmans  and  Coulon,  and  examined  more 
attentively  the  nature  of  the  different  excretions  given  out  by  plants 
of  different  orders.  Thus  he  found  that  the  Leguminosce  gave  out  a 
gum  and  carbonate  of  lime ;  Graminacece  deposited  a  matter  contain- 
ing hydrochlorates  and  carbonates  of  alkalies  and  earths,  and  contain- 
ing but  little  gum  ;  Cichoracece,  an  abundant  brown  matter  analogous 
to  opium ;  Euphorbiacece,  a  gum-resinous  matter.  It  was  inferred  that 
these  excretions  were  matters  injurious  to  the  plant,  which  were  thus 
thrown  off  from  the  system.  This  inference  seemed  to  be  confirmed 
by  an  experiment  of  Macaire's,  in  which,  having  divided  the  roots  of 
a  plant  of  Mercurialis  annua  into  two  parcels,  he  plunged  the  one 
into  a  glass  with  solution  of  acetate  of  lead,  and  the  other  into  a  glass 
of  pure  water  ;  in  a  short  time  it  was  found  that  the  acetate  of  lead 
had  not  only  been  taken  up  by  the  roots  from  the  one  glass,  but  that 
it  had  been  excreted  by  them  into  the  other. 

These  researches  were  considered  to  offer  a  satisfactory  explanation 
of  the  practice  of  rotation  of  crops  in  agriculture ;  the  rotation  being 


required  on  account  of  the  excretions  of  a  plant  being  injurious  to 
itself,  but  beneficial  to  another,  as  the  excretion  of  one  plant  is  the 
food  of  another.    [Rotation  op  Crops,  in  Arts  and  So.  Div.] 

A  far  more  rational  explanation  of  the  phenomena  of  rotation  is  to 
be  found  in  the  fact,  that  every  plant  requires  certain  inorganic 
products,  as  well  as  carbonic  acid  and  ammonia,  for  its  nutrition. 
These  inorganic  matters  are  supplied  by  the  soil.  When  the  same 
plant  is  grown  for  several  years  in  succession  in  the  same  spot,  it  at 
last  exhausts  the  soil  of  the  inorganic  matters  necessary  to  its  growth. 
By  growing  crops  of  another  kind,  and  which  do  not  require  the  same 
constituents  in  the  same  soil,  opportunity  is  given  for  the  ingredients 
required  by  the  first  plant  to  accumulate  in  the  soil. 

It  is  now  a  well-known  fact  that  certain  plants  will  not  grow  with- 
out certain  inorganic  constituents.  Thus  ^he  plants  of  the  sea  and 
the  sea-shore  require  chloride  of  sodium,  but  those  which  grow  inlaud 
demand  the  salts  of  potash.  The  Grasses  and  Palms  all  require 
silica  wherewith  to  form  their  stems,  and  the  Cerealia  need  phosphatic 
salts. 

Just  as  these  facts  have  become  known,  our  agriculture  has  assumed 
a  more  scientific  character,  and  every  farmer  at  the  present  day  is 
awaro  of  the  necessity  of  adding  manures  containing  inorganic  mat' 
ters  to  his  fields.  It  is  on  this  account  that  Guano,  Coprolites,  and 
the  superphosphate  of  lime  or  materials  containing  it,  are  added  so 
constantly  to  the  soil.  [Guano;  Coprolites;  Phosphatite.]  That 
the  necessity  of  rotation  depends  upon  the  exhaustion  of  these  con- 
stituents of  the  soil,  is  rendered  also  probable  by  the  fact  that  some 
soils  grow  the  same  crop  continually  for  many  years,  which  it  may 
be  supposed  depends  upon  an  abundant  supply  of  the  inorganic  con- 
stituents of  the  soil.  Again,  from  recent  experiments  it  has  been 
found,  that  by  supplying  artificially  the  inorganic  food  of  plants  to 
the  soil,  that  the  same  crop  may  be  grown  any  number  of  years  in 
succession. 

It  is  upon  a  knowledge  of  the  nature  of  the  food  of  plants  that  all 
agriculture  must  depend,  and  the  principal  source  of  this  supply  of 
this  food  is  the  soil,  and  the  organs  which  take  up  this  food  are  the 
roots.  It  is  not  however  the  chemical  nature  of  the  soil  alone  that 
demands  notice,  but  also  its  physical  properties.  The  great  constituents 
of  the  food  of  plants  are  carbonic  acid,  ammonia,  and  water,  and  these 
are  absorbed  by  the  soil  before  they  are  supplied  to  the  plant. 
According  as  the  soil  is  capable  of  absorbing  these  constituents,  will 
depend  to  a  considerable  extent  its  power  of  growing  all  plants.  It 
is  on  this  account  that  the  absorbent  nature  of  the  soil  in  relation  to 
the  important  elements  of  the  food  of  plants,  should  be  inquired 
into.  The  following  table  by  Schubler  of  the  absorbing  power  of 
different  substances  in  relation  to  water,  will  serve  as  an  indication 
of  the  importance  of  studying  the  physical  properties  of  soils  in 
general  (Schleiden,  '  Principles  of  Scientific  Botany ') : — 


Kinds  of  Earth. 

1000  grains  of  Earth  distributed  over  a  surface 
of  50  square  inches,  absorbed  in 

12  hours. 

24  hours. 

48  hours. 

72  hours. 

Grains. 

Grains. 

Grains. 

Grains. 

Quartz-Sand 

0 

0 

0 

0 

:  Limestone-Sand      .  . 

2 

3 

3 

3 

Gypsum      .       .  . 

1 

1 

1 

%  ' 

Loam  Clay      .       •    •  \ 
(Lettarliger  Thon)    .  J 

21 

26 

28 

28 

Muddy  Clay     .       .    .  ) 

25 

30 

34 

35 

(Lehmartiger  Thon) .  j 

Resonant  Clay.       .    .  \ 

30 

36 

40 

41 

(Klangartiger  Thon)  .  j 

Pure  Gray  Clay        .  . 

37 

42 

48 

49 

Fine  Calcareous  Earth  . 

2G 

31 

35 

35 

Fine  Magnesia         .  . 

G9 

76 

80 

82 

Ilumus        .       .  . 

80 

97 

110 

120 

Garden  Mould  .       .  . 

35 

45 

50 

52 

Field  Mould. 

16 

22 

23 

23 

Slaty  Marl       .       .  . 

24 

29 

32 

33 

Besides  the  function  of  absorption,  the  roots  serve  other  purposes 
in  the  economy  of  the  plant.  It  is  by  means  of  the  roots  that  a  plant 
maintains  its  position  in  the  earth  ;  and  if  for  the  increasing  nourish- 
ment of  the  plant  an  increase  of  the  absorbing  surface  is  required,  it 
is  no  less  necessary  that,  for  the  purpose  of  maintaining  its  stem 
erect  and  firm,  an  extension  of  its  holdfasts  should  take  place.  In 
many  instances  the  root  appears  to  serve  merely  the  purpose  of  holding 
the  plant  in  the  ground,  as  in  the  mosses  and  many  of  the  plants 
belonging  to  the  orders  Crassulacece  and  Cactacece.  By  means  of  the 
roots  the  temperature  of  plants  is  kept  below  that  of  the  atmosphere 
in  summer,  and  above  it  in  winter.  This  arises  from  the  roots  absorb- 
ing fluids  from  some  depth  below  the  surface  of  the  earth,  where  its 
temperature  is  not  much  affected  by  the  changes  in  the  atmosphere. 
It  is  thus  that  the  inhabitants  of  tropical  climates  are  supplied  with 
fruits  whose  delicious  juices,  pumped  up  from  the  earth,  are  much 
cooler  than  the  atmosphere,  and  thus  afford  the  most  refreshing 
articles  of  diet. 

ROOTSTOCIL  [Exogens.] 

RORQUAL.  [Cetacea.] 
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ROSA. 


ROSACE/E. 
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ROSA  (from  the  Latin  Rosa,  through  tho  medium  of  tins  I'Yench 
Roso;  the  Latin  Rosa  and  tho  Oroek  'Vihov  are  evidently  tho  lame)) 
tlio  name  of  the  uioHt  universally  admired  and  cultivated  genua  of 
plants,  forming  the  type  of  tho  natural  order  Rosacea. 

The  Rose  was  known  in  early  times,  and  wan  ;n«  great  a  favourite 
among  the  nations  of  antiquity  as  it  is  in  modern  times.  Tho  Roso  is 
found  generally  in  almost  every  country  of  the  northern  hemisphere, 
both  in  the  Old  and  New  World  :  from  Swoden  to  tho  north  of  Africa ; 
from  Kamtchatka  to  Bengal,  aud  from  Hudson's  Lay  to  the  mountain! 
of  Mexico.  It  is  not  found  in  Soutli  America  or  in  Australia.  All  the 
species  are  included  between  70°  and  19"  N.  hit.  It  is  found  more 
generally  on  dry  and  free  soils  than  on  those  which  are  wet  and  tena- 
cious. In  the  north  of  Europe  it  occurs  with  single  flowers,  but  in 
Italy,  Greece,  and  Spain  more  frequently  doublo. 

The  characters  of  the  genus  Rosa  are — calyx  5-parted,  tube  fleshy, 
urceolate ;  petals  five ;  stamens  numerous,  attached  to  the  calyx  aud 
corolla;  ovaries  attached  to  the  inner  surface  of  the  tube  of  tho  calyx; 
style  long,  stigma  projecting  beyond  the  mouth  of  the  calyx  ;  achenia 
numerous,  hard.  The  species  are  mostly  shrubs  with  alternate  pinnate 
leaves  and  beautiful  odoriferous  flowers.  There  are  few  better  marked 
genera  amongst  plants  than  this,  but  as  of  all  plants  it  has  been  tho 
greatest  favourite,  and  thus  surrounded  by  the  greatest  variety  of 
external  influences,  its  species  aud  varieties  are  tho  most  difficult  to 
distinguish. 

Dr.  Liudley,  in  his  'Rosarum  Monographia,'  arranges  the  species 
under  eleven  divisions,  the  first  of  which,  including  but  one  species, 
has  since  been  made  into  tho  genus  Lowea.  We  shall  here  give  the 
remaining  divisions,  and  point  out  the  species  which,  on  account  of 
their  ornamental  flowers  or  uses,  are  most  frequently  cultivated. 

1.  Feroccs,  with  branches  permanently  tomeutosc  and  naked  fruit. 
They  are  generally  low  shrubs,  remarkable  for  thick  hoary  branches 
clothed  with  numerous  prickles,  aud  hence  their  name.  There  are 
only  three  species  belonging  to  this  division,  of  which  Rosa  feroz,  the 
Hedgehog-Rose,  is  most  common. 

2.  Bracteatce. — The  species  of  this  division  have  not  only  their 
branches,  but  also  their  fruit  clothed  with  a  persistent  tomentum. 
They  have  mostly  bright-green  leaves,  aud  their  organs  of  fructification 
are  in  the  highest  state  of  development  of  any  of  the  genus.  They 
belong  to  the  class  of  evergreen  roses.  R.  bractcata,  the  Macartney 
Rose,  is  a  native  of  China,  aud  was  introduced  iuto  this  country  by 
Lord  Macartney.  It  has  upright  branches,  5-9-leaflets,  stout  prickles, 
with  large  white  terminal  solitary  flowers,  and  large  globose  orange- 
red  fruit.  It  is  a  handsome  plant,  flowering  abundantly  late  in  the 
season.  R.  microphylla,  Small-Leaved  Rose,  resembles  R.  bractcata, 
but  differs  in  being  smaller,  aud  having  prickly  fruit  and  ovate-obtuse 
leaves. 

3.  Cinnamomccc,  distinguished  by  their  long  lanceolate  leaflets,  with- 
out glands,  bracteated  flowers,  and  delicate  disc,  but  little  thickened. 
The  shoots  are  either  with  or  without  setoo.  There  are  several  species 
in  this  division,  but  comparatively  few  are  known  out  of  the  herba- 
rium. R.  lucida,  the  Bright-Leaved  Rose ;  R.  laxa,  Loose  or  Spreading 
Carolina  Rose ;  and  if.  Carolina,  the  True  Carolina  Rose,  belong  to 
this  division. 

4.  Pimpinellifolice. — Branches  either  crowded  with  nearly  equal 
prickles  or  unarmed  ;  leaflets  ovate  or  oblong;  bracts  absent;  sepals 
connivent  and  persistent.  Although  this  division  approaches  the  last 
in  artificial  characters,  it  is  essentially  different  in  habit.  R.  spina- 
sissima,  the  Scotch  Rose,  is  a  dwarf,  compact,  green  bush,  with  creep- 
ing roots ;  it  has  unequal  prickles,  flat,  glabrous,  simple  serrated 
leaflets,  and  small,  solitary,  white,  or  bluish-coloured  flowers.  It  is 
found  native  in  the  mountainous  districts  and  sea-coasts  of  all  Europe, 
and  also  in  the  Caucasus.  It  was  the  only  rose  found  by  Sir  W.  Hooker 
in  Iceland.  A  great  number  of  varieties  are  found  iu  the  gardens  of 
Britain,  produced  from  the  wild  plant  found  in  the  North  of  England 
and  Scotland,  R.  sulphurea,  the  Double-Yellow  Rose,  and  R.  alpina, 
the  Boursalt  Rose,  are  also  examples. 

5.  Centifolia;,  clothed  with  bristles  and  prickles ;  flowers  bracteate  ; 
leaflets  oblong  or  ovate,  rugous,  disc  thickened,  closing  the  throat; 
sepals  compound.  This  division  comprehends  those  species  which 
have  ever  been  most  interesting  to  the  florist,  as  also  probably  those 
that  were  earliest  known.  Although  the  garden  varieties  of  this 
division  would  probably  amount  to  several  hundred,  there  are  only 
three  species. 

R.  centifolia,  the  Hundred-Leaved  Cabbage,  or  Provence  Rose,  is 
known  by  its  large  unequal  prickles,  glandulous  leaflets,  pendulous 
flowers,  and  oblong  fruit.  This  rose  has  been  said  to  be  a  native  of 
France,  but  this  ia  doubtful.  It  has  been  found  wild  iu  thickets  on 
the  eastern  side  of  the  Caucasus.  It  is  the  same  plant  as  the  if.  pro- 
vincialis  of  Miller.  A  botanical  variety  of  this  species,  the  if.  centi- 
folia muscosa,  is  the  parent  of  the  beautiful  family  of  moss-roses. 

R.  Gallica,  the  French  Rose,  has  equal  small  prickles,  erect  flowers, 
ovate  sepals,  and  globose  fruit.  It  is  found  wild  about  Montalbanum, 
Walzenberg,  and  Geneva,  also  in  Austria,  Piedmont,  and  the  Caucasus. 
This  is  supposed  to  be  the  species  to  which  Pliny  refers  ('  Hist.  Nat.,' 
xxi.  18,  25,  72,  73).  R.  pumila  of  Jacquin  is  a  variety  of  this  species. 
Hundreds  of  varieties  of  this  rose  are  found  cultivated  in  gardens. 

A  great  number  of  varieties  of  roses  found  in  gardens  are  hybrids 
between  R.  Oullica  and  if.  centifolia.    They  mostly  combine  the  long 


graceful  shoots  of  tho  last  with  the  rich  crimHon  hues  of  the  Bni 
Hybrids  We  alia  produced  between  R.  (J  allied  and  It.  Indica,  but 
differ  from  tho  last  in  not  being  perpetual.  They  havo  a  phasing 
gloHsy  Hub  overgreen  foliage. 

if.  Damascena,  the  Damask  Rose,  has  unequal  prickles ;  the  larger 
ones  falcate,  sepals  refloxed,  fruit  elongated.  This  plant  is  Hupposcd 
to  have  boon  originally  brought  from  Damascus,  anil  to  be  a  native  of 
Syria.  It  is  much  cultivated  in  gardens,  and  has  not  fewer  varieties 
than  tho  two  last. 

0.  Villosic. — Koot-shoots  erect ;  prickles  nearly  straight ;  leaflets 
ovato  or  oblong,  with  diverging  serratures,  sepals  peroi-itcnt,  conni- 
vent;  disc  thickened,  closing  tho  fauces.  The  best  known  specie*  of 
this  division  is  the  if.  alba,  White  Rose  ;  it  has  rugose  glaucous  leaves, 
with  simple  serratures  and  acicular  unequal  prickles,  by  which  it 
may  be  distinguished  from  both  if.  tomcntosa  and  if.  cauina,  with 
which  it  is  liable  to  be  confounded.  It  is  a  native  of  Piedmont, 
Cochin-China,  Denmark,  France,  and  Saxony.  Its  flowers  are  r<  ry 
large,  exhaling  a  delicious  fragrance,  if.  JJibernica,  the  Iri«h  Rose, 
belongs  to  this  division,  and  is  interesting  to  tho  botanist  as  being 
entirely  confined  to  Ireland. 

7.  Rubiginosa:. — Unequal  and  sometimes  bristly  prickles,  ovate  or 
oblong  leaflets,  with  glands  and  diverging  serratures,  persistent  sepals, 
thickened  disc,  and  arched  root-shoots.  To  this  division  belongs  the 
if.  rubiginosa,  Eglantine,  or  Sweet  Briar.  It  is  common  in  Britain  iu 
bushy  places  ou  a  dry  gravelly  soil.  if.  lutca,  the  Austrian  Briar,  is 
nearly  allied  to  the  latter. 

8.  Canines. — With  equal  hooked  prickles;  oval  eglandulose  leaflets, 
with  connivent  serratures,  deciduous  sepals,  and  thickened  disc  closing 
the  throat.  To  this  division  belong  many  of  the  varieties  called 
Autumnal  or  Perpetual  Roses,  on  account  of  their  blooming  late  iu  the 
season  and  continuing  in  flower  a  long  time.  Of  the  roses  in  this 
group  that  have  afforded  varieties  for  tho  garden,  the  if.  Indica, 
Chinese  Rose,  stands  first.  There  is  a  hybrid  variety  between  thid 
species  and  the  if.  odorata,  which  is  well  known  iu  gardens  under  the 
name  of  if.  Indica  odorata,  Tea-Scented  China  Bose.  This  rose  is  the 
parent  of  a  great  number  of  sorts  iu  gardens. 

Tho  Bourbon  Rose  (if.  Bourboniana)  is  a  natural  hybrid  between 
if.  Indica  and  s.  variety  called  Red  Four-Seasons  This  hybrid  was 
found  amongst  a  number  of  the  latter  plants  in  a  hedge  iu  the  Isle  of 
Bourbon.  It  was  brought  to  Paris,  and  has  since  produced  many 
beautiful  varieties. 

The  Noisette  Rose  was  grown  from  seeds  produced  from  R.  moschata 
impregnated  with  if.  Indica.    It  was  first  reared  in  America. 

if.  Lawranceana,  the  Miniature  or  La. wrance  Rose,  named  alter  Misa 
Lawrance,  who  published  a  collection  of  drawings  of  roses,  belongs  to 
this  division.  It  was  first  brought  from  China,  and  is  probably  only 
a  dwarf  variety  of  if.  Indies  or  if.  semperflorens,  which  it  closely 
resembles  iu  structure. 

if.  canina,  the  Dog-Rose,  is  one  of  the  most  common  species  of  the 
division  in  this  country,  and  from  its  varying  characters  has  given 
origin  to  a  great  number  of  names  supposed  to  represent  species.  This 
is  the  species  used  for  making  conserve  of  roses. 

9.  Systylce. — Styles  cohering  in  an  elongated  column ;  stipules  adnatc. 
The  habit  of  the  plants  of  this  division  is  nearly  the  same  as  that  of 
the  last.  if.  arvensis,  the  Field  or  White  Dog-Bose,  belongs  to  this 
group.  It  is  a  very  common  plant  iu  many  parts  of  England,  adorning 
the  hedges  with  its  elegant  snowy  blossoms.  It  ha?  cord-like  shoots, 
unequal  falcated  prickles,  leaflets  glaucous  beneath;  diverging  stipules, 
and  ovate  crimson  fruit.  The  varieties  of  this  aud  allied  species,  as 
if.  multijlora  and  if.  sempervirens,  produce  the  climbing  roses  of  the 
garden,  of  which  there  are  a  great  number  now  to  be  had. 

if.  moschata,  the  Musk-Rose,  is  one  of  the  oldest  inhabitants  of  our 
gardeus.  It  is  found  native  in  the  North  of  Africa,  aud  in  the 
temperate  and  warm  provinces  of  Spain. 

10.  Banksiance. — Nearly  free  subulate  stipules,  usually  deciduous ; 
tern  ate  shining  leaflets  and  climbing  stems.  This  is  the  last  division 
of  the  species  of  roses.  Tho  most  remarkable  species  in  this  group  is 
the  if.  Bankskc,  Bauksian  Rose,  named  after  Lady  Banks.  It  is  a 
native  of  China,  and  has  very  numerous  double  sweet-scented  nodding 
flowers,  which  are  arranged  iu  umbel-like  corymbs. 

The  roses  are  used  iu  the  arts  for  obtaining  their  delicious  perfume, 
which  is  called  Attar  of  Roses.  The  petals  are  also  used  iu  medicine. 
[Rose,  in  Arts  axd  Sc.  Div.] 

(Lindley,  Monographia  Rosarum,  1S20  ;  Miss  Lawrance,  A  collection 
of  Roses  from  Nature,  1799;  Redoute  and  Thory,  Lcs  Roses;  Guiile- 
man,  L'llistoirc  Xaturelle  de  la  Rose,  1800;  Thory,  Prodrome  de  la 
Monographic  du  Genre  Rosier,  1S20;  T.  Rivers,  of  Sawbridgeworth, 
Rose-Amateur's  Guide,  with  Descriptive  Catalogue  of  Roses,  1S30  (a  very 
excellent  account  of  the  garden  varieties  aud  their  cultivation) ;  Sir 
J.  B.  Smith,  the  article  'Rosa,'  in  Rees's  Cyclopaedia;  Don,  'Genus 
Rosa,'  iu  Miller's  Gardener's  Dictionary.) 

ROSA'CEA.  [ACALEPnjE.] 

ROSA'CE.iE,  a  natural  order  of  Polypctalous  Exogenous  Plants, 
with  4-5-lobed  calyx;  4  or  5  regular  petals;  indefinite  perigyuous 
stamens;  exalbumiuous  seeds;  and  alternate  stipulate  leaves.  The 
plants  of  this  order  are  allied  to  Chrysobalanacece,  from  which  they 
may  be  distinguished  by  their  styles  proceeding  from  the  side  of  the 
ovarium  near  the  apsx,  aud  not  from  the  base,  and  by  their  regular 
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petals  and  stamens.  They  arc  distinguished  from  Fabacea  (Legtimi- 
nosai)  by  their  regular  petals  and  stamens,  and  especially  by  the  odd 
segment  of  the  calyx  being  posterior,  and  not  anterior,  as  in  that 
order.  The  genera  of  this  order  may  be  arranged  under  four  groups 
or  sub-orders,  the  principal  distinctions  of  which  will  be  seen  in  the 
following  analysis  : — 

Carpels  numerous. 

Ovaries  superior.    Rosacea  (proper). 

Ovaries  inferior.  Pomca. 
Carpels  solitary. 

Fruit  a  drupe.  Amygdalea. 

Fruit  a  nut.  Sanguisorbea. 
Rosacea  proper  include  the  true  Roses  (Rosea),  the  Cinquefoils 
(PoitrMllece),  the  Spiraeas  (Spiraa),  and  the  Neuradas  (Neuradem), 
They  are  herbaceous  plants  or  shrubs.  This  family  includes  about  570 
species  and  20  genera,  principally  inhabitants  of  the  temperate  and 
cold  zones  of  the  northern  hemisphere  of  the  New  and  Old  World;  a 
very  few  are  found  on  high  land  within  the  tropics,  and  a  small  number 
in  the  southern  hemisphere.  None  of  the  plants  of  this  section  of  the 
order  are  unwholesome;  they  are  characterised  by  the  presence  of  an 
astringent  principle,  which  has  led  to  the  use  of  many  of  them  in  medi- 
cine.  [Rosa;  Potkntilla;  Spir.ea;  Strawberry;  Ueum;  Dryas.J 


Spiran  argentea, 

n,  flower,  showing  the  pcrigvnous  arrangement  of  the  stamens ;  b,  fruit, 
showing  its  apocarpous  structure  ;  c,  one  of  the  follicles  separate  from  the  fruit. 

Pomca  are  known  by  the  adhesion  of  their  ovaries  to  the  sides  of 
the  calyx,  forming  the  fruit  called  a  Pome.  Their  ovula  are  always  in 
pairs.  Th«  tendency  of  the  flowers  of  this  family  to  revert  to  their 
normal  state  frequently  affords  instructive  examples  of  morphological 
changes.  The  fruit  of  many  of  the  species  contains  a  considerable 
quantity  of  malic  acid,  which  gives  to  the  fruit  its  peculiar  flavour. 
The,  Apple,  Pear,  Medlar,  Quince,  Service-Tree,  and  Mountain-Ash 
belong  to  this  family.  They  are  inhabitants  of  Europe,  Northern 
Asia,  the  mountains  of  India,  and  North  America.  [Pyrus;  Cydonia; 
Amelanchier ;  Crataegus;  Cotoneaster;  Mespilus.] 

A  mygdalca  have  but  a  single  carpel,  which  when  ripe  is  a  drupe  ; 
but  they  are  also  distinguished  amongst  Rosacea  .by  their  leaves  con- 
taining hydrocyanic  acid,  and  their  bark  yielding  gum.  They  are 
natives  exclusively  of  the  northern  hemisphere,  where  they  are  found 
in  cold  or  temperate  climates.  Many  of  the  species  are  poisonous,  on 
account  of  the  hydrocyanic  acid  they  contain.  They  yield,  however, 
some  of  our  most  valued  fruits,  as  the  Peach,  Nectarine,  Plum, 
Apricot,  Cherry,  and  Almond,  which  last  is  the  seed  of  the  Amygdalus 
communis.    [Amygdale.e  ;  Amygdalus;  Pkunus.] 

Sanguisorbea  are  not  only  known  by  their  solitary  carpels,  but  they 
are  destitute  of  petals  and  have  a  hard  thickened  calyx.  They  are 
found  wild  iu  heaths,  hedges,  and  exposed  places  in  Europe,  North 
and  South  America  beyond  the  tropics,  and  the  Cape  of  Good  Hope. 
Their  principal  property  is  astringency,  and  some  of  the  species  may 
be  used  as  fodder.    [Sanguisorba  ;  Poterium  ;  Agrimonia.] 

ROSCOEA,  a  genus  of  Plants  belonging  to  the  natural  order 
Scitaminea  or  Zingiberacea,  which  was  named  by  Sir  J.  E.  Smith,  in 
honour  of  the  historian  of  the  Medici,  who  elucidated  the  plants  and 
remodelled  the  genera  of  the  Scitaminea  in  his  beautiful  work  on  that 
family.  The  species  have  been  figured  by  Smith,  Wallich,  and  Royle. 

The  genus  consists  of  only  a  few  species,  which  are  confined  to  the 
Himalaya  Mountains,  and  is  characterised  by  having  spathaceous 
flowers,  a  single-leafed  tubular  calyx,  corolla  ringent,  limb  double,  the 
outer  tripartite,  with  the  upper  segment  erect  and  arched.  Inner  limb 


two-lipped,  ovary  inferior,  stylo  inclosed  in  the  furrow  of  the  anther, 
which  is  two-lobed,  incurved,  surrounding  the  style  with  an  appendage 
split  at  the  base. 

The  species  of  Roscoea,  belonging  to  so  tropical  a  family  as  the 
Scitaminea;,  are  generally  accounted  showy  stove  plants  ;  but  they  are 
found  only  on  the  slopes  of  the  Himalayas  during  the  rainy  season, 
when  there  is  moisture  with  uniformity  of  temperature.  R.  alpina  is 
found  at  as  great  an  elevation  as  9000  feet  above  the  level  of  the  sea, 
and  on  places  whence  the  snow  had  just  melted,  like  the  snowdrop  in 
early  spring  in  European  countries. 

RUSE.  [Rosa.] 

ROSE-BEETLE.  [Cetoniad*.] 
ROSEMARY.  [Rosmarinus.] 
ROSE-ROOT.  [Sedum.] 
R<  )SI<l-W()OD.  ["Triptolemea.] 

ROS ELITE,  a  rose-red  Mineral  related  to  Cobalt  Bloom.  [Cobalt.1 
ROSIN.  [Turpentine.] 

ROSITE,  a  Mineral  occurring  in  small  grains,  without  crystallisa- 
tion. Fracture  splintery,  and  in  the  larger  grains  somewhat  foliated. 
Surface  of  the  fracture  shining.    Colour  faint  rose-red  to  brownish- 


red  ;  the  former  more  common.     Subtransparent.  Hardness  2'5 

Specific  gravity  2'72.    It  is  found  iu  Siidermanlaiiil. 
Its  analysis  by  Svanberg  gives — 

Silica     ....  ...  44-001 

Alumina    .  ...  34-506 

Peroxide  of  Iron   0  088 

Oxide  of  Manganese   0'1 9 1 

Potash   G-628 

Lime  ........  3*592 

Magnesia   2  498 

Soda  ........  a  trace 

Water   ,  •  «-j  w'     .   .  .      .  6333 
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ROSMARI'NUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Larniaccw.  It  is  one  of  the  genera  belonging  to  this  order  that  are 
perennial  and  possess  the  character  of  shrubs.  It  is  known  by  the 
following  characters  : — Calyx  ovate,  campanulate,  with  two  lips,  the 
upper  of  which  is  entire,  and  the  lower  two-parted ;  corolla  not  ringed 
in  the  inside ;  the  throat  slightly  inflated  with  two  lips,  equal,  the 
upper  one  emarginate,  the  lower  two-parted,  the  middle  lobe  very  large 
and  hanging  down ;  stamens  two ;  filaments  slightly  toothed  at  the 
base;  style  with  the  upper  lobe  very  short. 

R.  officinalis,  the  Common  Rosemary,  is  an  inhabitant  of  the 
southern  parts  of  France,  Spain,  and  Italy,  the  basin  of  the  Mediter- 
ranean, and  some  parts  of  Asia  Minor.  It  is  a  very  leafy  shrub, 
growing  to  the  height  of  three  or  four  feet ;  the  leaves  are  sessile, 
linear,  quite  entire,  revolute  at  the  edge,  and  covered  with  white  hairs 
beneath ;  the  flowers  are  few,  and  in  short  axillary  racemes ;  the 
corolla  has  a  dull  leaden  blue  or  white  colour,  with  the  tube  pro- 
truding a  little  beyond  the  calyx ;  the  flower-leaves  or  bracts  arj 
shorter  than  the  calyx.  The  cultivated  and  garden  plants  differ  very 
much  in  the  shape  and  number  of  their  leaves,  on  which  account 
Miller  described  them  as  two  species,  the  R.  angustifolia  and  the 
R.  lalifolia.  The  size  of  the  leaves  varies  according  to  the  soil  and 
situation  in  which  the  plant  grows.  It  is  generally  observed  that  the 
broader  and  longer  the  leaves,  the  more  vigorous  is  the  plant.  The 
Rosemary  abounds  in  the  district  of  Narbonne  in  France,  where  it  is 
used  to  form  hedges  for  gardens,  &c.  It  is  supposed  to  be  the  aroma 
of  this  plant  gathered  by  the  bees  that  gives  to  the  honey  of  this 
district  its  peculiarly  fine  flavour. 

ROSSIA,  a  genus  of  Cephalopodous  Mollusca,  named  by  Professor 
Owen  in  honour  of  Sir  John  Ross,  who  found  one  of  the  first  speci- 
mens in  the  Arctic  Seas.  It  belongs  to  the  family  Teuthida,  and  has 
a  rounded  or  oval  body,  furnished  on  each  side  with  a  suborbicular 
fin  :  a  large  head,  with  eyes  covered  by  an  epidermic  expansion,  and 
pierced  by  a  very  small  hole ;  arms  ten,  two  tentacular  and  retractile, 
eight  corneous,  flexible,  small,  and  sub-spatulate.  There  are  five 
species,  of  which  two  are  British,  R.  macrosoma  and  R.  Owenii.  These 
have  been  both  taken  in  Ireland,  and  the  latter  also  near  Bonchurch, 
in  the  Isle  of  Wight. 

ROSTELLA'RIA.  [Strombhwe.] 

ROSTELLUM,  a  botanical  term  applied  occasionally  to  very 
different  parts  :  1,  it  is  most  frequently  used  as  a  diminutive  of 
rostrum,  to  express  any  small  beak-shaped  process ;  2,  it  is  applied  to 
the  short  beak-shaped  process  found  on  the  stigma  of  many  violets, 
as  Viola  hirta,  V.  odorata,  V.  canina,  &c. ;  and  Orchidacca,  as  Orchis, 
Spiranthes,  Lisfera,  &c. ;  3,  some  writers  have  also  used  this  term  to 
indicate  the  radicle  or  descending  clement  of  the  embryo  of  the  seed. 

ROSTRUM,  a  botanical  term  applied  to  any  rigid  prolongation  of 
remarkable  length,  or  to  any  additional  process  at  the  end  of  any  of 
the  parts  of  a  plant. 

ROTATE,  a  botanical  term  applied  to  either  the  calyx  or  corolla, 
when  the  tube  is  very  small  or  entirely  wanting,  and  the  petals  ox 
sepals  are  united  and  spreading. 
■  ROTATORIA.  [Rotifera.] 

ROTCHE.  [Auk.] 

ROTELLA.    [Trochid/e  ;  Turbinide.; 
EOTHOFFITE.  [Garnet.] 
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ROTIFERA,  Wheel-Animalcules,  a  class  of  animals  placed  by 
Ehrenberg  among  tho  Infusoria,  under  the  name  of  Rotatoria.  They 
havo  ai:quirocl  these  names  on  ii'-count  of  tlio  apparent  rotation  of  tho 
disc-like  organs  which  surround  their  mouths  and  which  are  covered 
by  cilia.  These  creatures  are  very  minute,  and  although  some  of  the 
larger  forms  may  be  detected  by  tho  naked  eye,  their  organisation 
can  only  bo  seen  by  tho  aid  of  tho  microscope.  Wo  are  indebted  to 
Lceuweuhoek  for  tho  discovery  of  their  existence  and  tho  first 
account  of  their  structure  and  habits.  Iu  tho  '  Philosophical  Trans- 
actions'  for  1702,  he  gave  an  account  of  the  discovery  of  what  is  now 
called  Rotifer  vulgaris,  one  of  tho  most  common  forms  of  theso 
animals.    Ho  afterwards  described  another  form,  Melicerta  r  in  gens. 

Subsequent  observers  added  to  the  discoveries  of  Leeuwenhoek,  so 
that  in  1821  Bory  St.  Vincent  described  80  species.  In  1838  Ehrenberg 
published  his  great  work  on  tho  Infusoria,  and  there  describes  189 
species  of  Hot  if  era  in  55  genera.  Although  classed  by  Ehrenberg 
with  the  Polygastrica,  their  organisation  is  much  higher  and  more 
complicated,  and  the  only  claim  they  appear  to  havo  to  bj  classed 
together  is  tho  fact  of  their  minute  size.  [Infusoria.] 

The  Rotifera  aro  very  widely  diffused  on  the  surface  of  tho  earth. 
They  inhabit  both  fresh-waters  and  the  ocean,  aud  aro  found  in  tho 
cold,  temperate,  and  tropical  parts  of  the  earth.  Although  capable 
of  swimming  freely  they  aro  generally  found  near  or  attached  to  tho 
leaves  of  plants.  They  aro  found  constantly  present  in  ponds  and 
streams  in  which  Ceratopkyllum,  Callitrichc,  Valisneria,  and  other 
fresh-water  plants  abound. 

A  curious  point  iu  their  history,  which  first  attracted  the  attention 
of  Leeuwenhoek,  is  their  power  of  retaining  their  vitality  alter  having 
been  more  or  less  perfectly  desiccated.  This  property  is  undoubtedly 
possessed  by  the  ova  of  the  lower  animals,  especially  those  which  are 
called  '  winter  eggs ; '  but  it  does  not  appear  to  bo  very  generally  pos- 
sessed by  animals  of  an  organisation  as  high  as  the  Rotifera.  Professor 
Owen  states  that  he  has  observed  the  revivification  of  one  of  these 
wheel  animalcules  after  having  been  kept  four  years  in  dry  sand. 

The  Rotifera  have  usually  an  elongated  form,  although  some  of  them 
are  nearly  as  broad  as  they  are  long.  In  most  instances  they  are 
covered  with  a  lorica  or  double  envelope,  the  outer  layer  of  which  is 
often  of  a  horny  consisteuce.  Some  of  them  build  for  themselves  a  little 
case,  or  tube,  in  which  they  live,  but  this  must  not  be  confounded 
with  their  proper  envelope.  When  the  lorica  is  soft  the  animal  has 
considerable  power  of  elongating  and  contracting  its  body,  as  seen  in 
Rotifera  vulgaris.  Many  of  the  species  are  furnished  with  an  elongated 
tail,  which  is  often  supplied  with  pincer-iike  organs,  to  enable  them  to 
remain  stationary  whilst  feeding.  Those  which  form  tubes  are 
usually  fixed. 

The  rotatory  organs,  or  wheels,  are  fleshy  retractile  lobes,  covered 
with  vibratile  cilia,  and  aro  capable  of  being  contracted  or  expanded. 
These  organs  are  moved  by  means  of  a  muscular  system.  Muscular 
bands  are  observed  attached  to  the  tegnmentary  system,  and  also  to 
that  part  of  the  digestive  system  connected  with  the  rotatory  organs. 
The  fibres  of  these  muscles  have  been  observed  to  present  the  strife 
which  are  characteristic  of  voluntary  muscles. 

The  digestive  system  consists  of  a  mouth,  jaws,  frequently  a  dila- 
tation which  may  be  regarded  as  a  stomach,  and  an  intestinal  tube 
which  has  an  anal  orifice.  The  jaws  generally  consist  of  two  semi- 
circular pieces,  to  which  are  attached  one  or  more  teeth,  which  act 
upon  a  central  plate.  The  number  of  teeth  varies,  and  also  the  form 
and  character  of  the  jaws  in  different  specie3. 

The  Rotifera  have  no  true  circulating  or  respiratory  organs,  although 
Ehrenberg  has  described  certain  parts  of  their  structure  as  such.  In 
most  of  the  species  minute  vessels  can  be  seen,  which  terminate  in 
blind  sacs  or  exca.  Iu  these  crccal  branches  a  vibratile  body  exists, 
which  keeps  up  a  peculiar  flickering  movemeut,  and  it  is  to  these 
bodies  that  Ehrenberg  has  given  the  name  of  '  gills.'  This  system  of 
vessels  is  regarded  by  Mr.  Huxley  and  other  observers  as  a  true 
aquiferous  or  water-vascular  system.  Connected  with  the  respiratory 
apparatus,  according  to  Ehrenberg,  is  au  organ  projecting  from  the 
under  surface  of  the  mouth,  which  he  has  called  the  '  calear,'  '  siphon,' 
or  '  respiratory  tube.'  Ehrenberg  describes  it  as  a  tube,  and  supposes 
currents  to  pass  from  it.  It  is  connected  with  the  nervous  ganglion. 
Dujardin  and  Huxley  have  not  observed  either  currents  or  an  orifice 
iu  this  organ. 

All  observers  agree  that  the  Rotifera  possess  a  nervous  system,  which 
presents  itself  in  the  form  of  a  pair  of  cephalic  ganglia,  from  which 
proceed  nervous  filaments.  The  extent  of  the  development  of  the 
nervous  system  is  a  subject  for  further  inquiry.  The  red  spots  which 
Ehrenberg  calls  eye3  are  subject  to  considerable  variations  in  appear- 
ance. Mr.  Huxley  says  he  observed  them  in  young  Lacimdarice,  but 
not  in  adult  individuals. 

The  existence  of  sexes  in  a  species  of  Notommata  has  been  clearly 
made  out  by  Mr.  Brightwell  of  Norwich.  The  male  however  is  much 
smaller  and  less  developed  than  the  female.  All  observers  agree  that 
the  parts  to  which  Ehrenberg  has  assigned  tho  functions  of  male 
organs  are  not  so.  Certain  caudate  bodies  have  been  described  by 
Kblliker  as  Spermatozoa,  but  their  nature  is  doubted  by  other  observers. 
Mr.  Huxley  describes  in  Lacinularia  certain  "  vacuolar  thickening  ;," 
which  he  suggests  have  been  previously  mistaken  for  male  organs, 
ganglia,  &c.  Ovarial  organs  aro  easily  made  out  in  most  of  the  species. 
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Tho  ova  aro  of  two  kinds.  Mr.  Huxley  says  in  Lacinularia  they  con- 
sist, first,  of  bodies  which  resemble  true  ova  iu  their  origin  and  mbt> 
queut  development,  and  which  possess  only  a  single  vitellary  membrane  ; 
second,  of  bodies  half  as  largo  again  as  tho  foregoing,  which  resemble 
tho  cphippium  of  Daphnia  :  like  it  they  havo  altogether  three  invest- 
ments, and  which  do  not  resemblo  true  ova  either  in  their  origin  or 
subsequent  development;  which  therefore  probably  do  not  n  quire 
fecundation,  and  are  thence  to  bo  considered  as  a  mode  of  asexual 
reproduction.  Professor  Williamson  has  described  very  fully  the 
development  of  tho  true  ova  in  Melicerta  ringms,  from  which  it  appears 
tho  young  after  they  are  hatched  do  not  pass  through  any  of  those  larval 
changes  which  arc  characteristic  of  animals  both  higher  and  lower  in 
organisation.    All  the  changes  which  tako  place  occur  in  the  ovum. 

Tho  position  of  the  Rotifera  in  relation  to  the  other  forms  of  animal 
life  has  been  tho  subject  of  much  discussion.  Dr.  Grant  was  one  of 
tho  earliest  writers  to  take  them  out  of  the  Radiala,  and  place  them 
amongst  Articula'.a.  Tho  relation  of  such  forms  as  Stcplmnoceros  to 
tho  Ciliobrachiato  Polyps  is  very  evident.  In  his  '  Memoir  on  Lacinu- 
laria,' Mr.  Huxley  gives  his  reasons  for  regarding  these  creatures  as 
permanent  larva-forms  of  Echinodirmata.  After  referring  to  the  various 
forms  of  Rotifera,  and  their  homologous  organs,  he  thus  concludes  : — 

"  Wo  may  say,  therefore,  that  the  Rotifera  are  organised  upon  tho 
plan  of  an  Annelid  larva,  which  loses  its  original  symmetry  by  the 
unequal  development  of  various  regions,  aud  especially  by  that  of  the 
principal  ciliated  circlet  or  trochal  band  ;  and  it  is  curious  to  remark 
that,  so  far  as  tho  class  of  tho  Rotifera  can  bo  considered  to  be  made 
out  (approximately),  the  dioecious  forms  belong  to  the  latter  of  the 
two  modifications  of  the  type  which  havo  been  described,  while  the 
monoecious  forms  belong  to  the  former. 

"  It  is  this  circumstance  which  seems  to  me  to  throw  so  clear  a  light 
upon  the  position  of  the  Rotifera  in  the  animal  series.  In  a  Report 
in  which  I  have  endeavoured  to  harmonise  the  researches  of  Professor 
Miiller  upon  the  Echiuoderms,  'Annals  of  Natural  History,'  1851,  I 
have  shown  that  the  same  proposition  holds  good  of  the  latter  in 
their  larval  state,  and  hence  I  do  not  hesitate  to  draw  the  conclusion 
(which  at  first  sounds  somewhat  startling)  that  the  Rotifera  are  the 
permanent  forms  of  Echinoderm  larva;,  and  hold  the  same  relation  to 
the  Echinoderms  that  the  Hydriform  Polypi  hold  to  the  Medusa,  or 
that  Appendicularia  holds  to  the  Ascidians. 

"The  larva  of  a  Sipunculus  might  be  taken  for  one  of  the  Rotifera; 
that  of  Ophiura  is  essentially  similar  to  Stephanoceros ;  that  of  Asterias 
resembles  Lacinularia  or  Melicerta.  The  pre-trochal  processes  of  the 
Asterid  larva;  Brachiolaria  are  equivalent  to  those  of  Brachionus. 

"  Again,  the  larva?  of  some  Asterid  forms  aud  of  Comatula  are  as 
much  articulated  as  any  Rotifera. 

"  It  must,  I  think,  have  struck  all  who  have  studied  the  Echinoderms, 
that  while  their  higher  forms,  such  as  Echiurus  and  Sipunculus,  teud 
clearly  towards  the  dioecious  Annelida,  the  lower  extremity  of  the 
series  seemed  to  lead  no-whither. 

"  Now,  if  the  view  I  have  propounded  be  correct,  the  Rotifera  furnish 
this  wanting  link,  aud  connect  the  Echinoderms  with  the  Nemertidie 
and  Nematoid  worms. 

"At  the  same  time  it  helps  to  justify  that  breaking  up  of  the  class 
Radiata  of  Cuvier,  which  1  have  ventured  to  propose  elsewhere,  by 
showing  that  the  Rotifera  are  not  'radiate'  animals,  but  present  a 
modification  of  the  Annulose  type — belong,  in  fact,  t  >  what  I  have 
called  the  Annuloida,  and  form  the  lowest  step  of  the  EchicoJerm 
division  of  that  sub-kingdom." 

Dr.  Leydig,  in  a  paper  in  the  'Zeitschrift  fiir  Wissenschaftliche 
Zoologie,'  vol.  vi.,  on  the  other  hand,  regards  the  relations  of  Rotifera 
as  much  more  with  the  Crustacea  than  with  the  Worms.  The  points 
of  resemblance  to  which  he  draws  attention  are  : — 

1.  Their  external  figure  and  hard  tegument,  which  more  nearly 
resembles  the  carapace  of  the  Crustacea  than  the  rings  of  the  Articulata. 

2.  Their  muscular  structure,  which  resembles  that  of  many  Crustacea. 

3.  Their  nervous  system  resembles  that  of  many  Entomostraca,  as 
Daphnia. 

4.  The  alimentary  canal  resembles  that  of  Daphnia. 

5.  The  resemblance  iu  the  character  6f  their  ova,  the  Entomostraca 
having  two  kinds  of  ova,  as  the  Rotifera. 

6.  The  development  of  Rotifera  and  Entoaiostracou3  Crustacea 
correspond. 

Leydig  concludes  a  very  able  paper  by  proposing  to  call  the  Rotifera 
Ciliated  Crustaceans. 

With  regard  to  the  arrangement  of  the  Rotifera,  we  give  that  of 
Ehrenberg,  which,  although  exceedingly  defective,  served  to  inaks 
these  creatures  known  amongst  naturalists  : — 

Order  1.  Rotatoria  nuda.  Order  2.  Rotatoria  loricata. 

Section  I.  Monotrocha. 
Ciliary  Circle  simple  aud  entire,  aud  not  variable. 
Monotrocha  nuda.  Monotrocha  loricita. 

1st  Fam.  Ichthydina. 
A.  No  eyes. 

a.  Body  smooth. 
*  Tail  simple,  truncated, 
and  flexible. 
Gen.  1'tygura. 
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**  Tail  bifurcate  and  very 
short. 
Gen.  Ichthydium. 
aa.  Dorsal  part  of  the  body- 
hairy. 
Gen.  Chatonotus. 
B.  Two  eyes. 

Gen.  Glcnophora. 

Section  II. 
Ciliary  Circle  simpl 
Schizopoda  nuda. 
1st  Fain.  Megalotrocha. 

A.  One  eye. 

Gen.  Microdon. 

B.  Two  eyes,  which  are  effaced 
with  age. 

Gen.  Megalotrocha. 


Monolrocha  loricata. 


Schizotrocha. 
e,  divided  in  parcels. 

Schizopoda  loricata. 
1st  Fain.  Floscularia. 

A.  No  eyes.    The  envelope  of 
the  body  gelatinous. 
a.  Rotatory  organs  bilobato 

or  quadrilobate. 
Gen.  Lacinularia. 
aa.  Rotatory  organ  multifid. 
*  Rotatory  organ  quinquc- 

fid,  mandibles  dentate. 
Gen.  Slephanoceras. 
**  Rotatory  organ  with  C-8 
divisions,  mandibles 
edentate. 
Gen.  Floscularia. 

B.  Two  eyes,  which  are  effaced 
with  age.  Envelope  of  the 
body  membranous  and 
granular.  Rotatory  organ 
bilobate  or  quadrilobate. 

Gen.  Melicerta.  ** 


Section  III. 
Several  small 
Polytrocha  nuda. 
1st  Fam.  Ilydatina. 
A.  No  eyes. 

a.  Mandibles  dentate. 
Gen.  Ilydatina 
aa.  Mandibles  edentate. 
*  Mouth  direct,  terminal. 
Gen.  Euteroplea. 
**  Mouth  oblique,  inferior. 
Gen,  Pleurotrocha. 


B.  A  single  eye. 

b.  Eye  frontal,  tail  bifur- 

cate. 
Gen.  Farcularia. 
bb.  Eye  dorsal. 

*  Tail  simple,  hairy. 
Gen.  Monocerca. 

**  Tail  bifurcate. 
T  Frontal  cilia  similar. 
Gen.  Notommata. 
++  Frontal  cilia  dissimilar. 
§  With  cilia  aud  styles. 
Gen.  Synchceta. 
§§  With  cilia  aud  hooks. 
Gen.  Scaridium 

G.  Two  eyes. 

c.  Eyes  frontal. 

*  Tail  bifurcate. 
Gen.  Diglena. 

**  Tail  simple,  front  with 
two  cirri. 
Gen.  Triarthra. 
cc.  Eyes  dorsal. 

*  Tail  simple. 
Gen.  liaitulus. 

**  Tail  bifurcate. 
Gen.  Distemma. 
D.  Three  eyes. 

d.  One  eye  dorsal,  and  two 

frontal. 
Gen.  Eosphora. 
dd.  Three  dorsal  eyes. 
Gen.  Norops. 
F.  Several  eyes. 

e.  Eyes  in  a  circle  on  the 

neck. 
Gen.  Cycloglcna. 
ee.  Eyes  in   two  cervical 
groups. 
Gen.  Thcorus. 


Polytrocha. 
Ciliary  Circles. 
m  Polytrocha  loricata. 

1st  Fam.  Euchlanidota. 

A.  No  eyes. 

a.  Cuirass  depressed. 

*  Tail  bifurcate. 
Gen.  Lcpadclla. 

aa.  Cuirass  compressed. 

*  Tail  simple?. 
Gen.  Monura. 

**  Tail  bifurcate. 
Gen.  Colurus. 

B.  One  eye. 

b.  Cuirass  depressed. 

*  Tail  simple. 
Gen.  Monostyla. 

**  Tail  bifurcate. 

Gen.  Euchlanis. 
bb.  Cuirass  swollen  or  angu- 
lar. 

*  Tail  hairy  and  simple. 
Gen.  Ma&tigoccra. 

**  Tail  bifurcate  or  trifur- 

cate. 
+  No  cornicle. 
Gen.  Salpina. 
+t  Corniculated. 
Gen.  Dinocharis. 


C.  Two  eyes  (frontal). 
c.  Head  nude. 
Gen.  Metopidia. 
cc.  Head  hooded. 
Gen.  Stcplianops. 


D.  Four  frotal  eyes. 
Gen.  Squamelia. 


Fig.  1. 


Notommata  centrura.  The  branchial  apparatus  [b,  c,  a)  omitted  on  the  lift 
side.    (The  letters  correspond  with  those  of  flg.  2.) 


Zygolrocha. 
Two  small  ciliary  corona;. 


B, 


Zygolrocha  nuda. 
1st  Fam.  Philodinwa. 
A.  No  eyes. 

a.  Tail  bifurcate  and  cor- 
niculate  (a  frontal  pro- 
boscis). 

Gen.  Callidina. 
aa.  Tail  bifurcate,  not  cor- 
niculate. 

*  Rotatory  organs,  sup- 
ported on  frontal  pedi- 
cles of  great  length  (no 
frontal  proboscis). 

Gen.  Hydrias. 
**  Rotatory  organs  sessile 
and  lateral  (no  frontal 
prolongation). 
Gen.  TyphUna. 
Two  eyes. 

b.  Eyes  frontal. 

*  Tail  bifurcate,  and  with 
two  pairs  of  horns  (thus 
becoming  six-pointed); 
a  frontal  proboscis. 

Gen.  Rotifer. 
**  Tail  trifid,  and  with  a 
single  pair  of  horns  (thus 
becoming  five-pointed) ; 
a  frontal  proboscis. 
Gen.  Aclinurus. 
***  Tail  bifurcate,  and  with- 
out horns ;  no  frontal 
prolongation. 
Gen.  Monolabis. 
bb.  Eyes  dorsal. 

(Tail  bifurcate,  and  with 
ten  pair  of  cornicles;  a 
frontal  prolongation.) 
Gen.  Philodina. 


Zygolrocha  loricata. 
1st  Fam.  Brachionwa. 
No  eyes. 
Gen.  Nolcus. 


B.  One  tail. 

b.  No  tail. 
Gen.  Anuraa. 
bb.  Tail  bifurcate,  flexible. 
Gen.  Brachionus. 

C.  Two  eyes  (frontal). 

Gen.  Pterodina. 
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Brachionus  urccotaris. 
c,  cilia  rotato.ia;  j>,  pharynx;  c,  stomach;  np,  appendages  to  stomach; 
oe,  ovarium  ;  o,  eye  ;  >«,  muscles  ;  17,  tail ;  6  b,  internal  bronchia  ;  ca,  branchial 
canal. 

From  the  previous  observations  on  structure  it  will  be  seen  that  this 
arrangement  is  open  to  many  objections. 

Dujardin,  who  was  one  of  the  earliest  observers  that  pointed  out 
(he  defects  of  Ehrenbcrg's  arrangement,  has  proposed  the  following : — 
Order  I.  Systolidcs. — Fixed  by  a  pedicel. 

Family  1.  Floscularians. 

Family  2.  Melieertians. 
Order  II.  Swimming  Systolidcs. 

Family  3.  Brachionians. 

Family  4.  Furculariaus. 

Family  5.  Albertians. 
Order  III.  Systolidcs. — Alternately  swimming  and  fixed. 

Family  6.  Rotifers. 
Order  IV.  Crawling  Systolidcs. 

Family  7.  Tardigrades. 
Leydig  has  proposed  an  arrangement  of  his  own,  which  is  preferable 
to  either  of  the  above. 

Ciliocrustacea. 

Animals  with  a  jointed  body  and  a  ciliary  apparatus  at  the  cephalic 
extremity.  The  nervous  system  consisting  of  a  cerebral  ganglion,  and 
filaments  radiating  from  it.  Digestive  and  respiratory  systems  much 
developed.  No  heart  or  blood-vessels.  Sexes  separate.  The  female 
produces  '  summer'  and  '  winter-ova.'  Many  undergoing  meta- 
morphosis. 

A.  Figure  between  clavate  and  cylindrical. 

I.  With  elongated  transversely-ringed  attached  Foot. 

1.  Floscularia  proboscidca,  Ehrenberg;  F.  ornata,  Ehr. ;  F. 

appendiculata,  n.  s. 

2.  Stephanoccros  Eichhornii,  Ehr. ;  S.  glacialis,  Perty. 

3.  (Ecistes  crystallinas,  Ehr. 

4.  Conochilus  volvox,  Ehr. 

5.  Lacinularia  socialis,  Ehr. 

6.  Limnias  ccratophylli,  Schrank. 

7.  Tubicolaria  najas,  Ehr. 

8.  Melicerta  ringens,  Schrank. 

II.  With  elongated  jointed  Foot,  retractile,  like  a  telescope. 

1.  Callidina  clcgans,  Ehr.;  var.  C.  rosea,  Petty;  C.  cornula, 

Perty. 

2.  Hydrias  cornigera,  Ehr. 

3.  Typhlina  viridis,  Ehr. 

4.  Rotifer  vulgaris,  R.  citrinus,  R.  crythraus,  R.  macrwus, 

R.  tardus,  Ehr. 

5.  Actinurus  nevtunius,  Ehr. 

6.  Monolabis  conica,  Ehr. 

7.  Philodina  erythrophthalma,  P.  roseola,  P.  macrostyla,  P. 

citrina,  P.  aculeata,  P.  megalatrocha,  Ehr. 

III.  With  elongated  jointed  non-retractile  Foot. 

1.  Scaridium  longicaudum,  Ehr. 

2.  Dinocharis  PocUlum,  D.  tetraetis,  D.  paupera,  Ehr. 

IV.  With  a  short  Foot  and  long  Pedal  Forceps. 

1.  Notommata  ( ?),  N.  tigris,  N.  lovgiseta,  Ehr. 

2.  Monocerca  rattus,  M.  bicornis,  M.  valga,  Ehr. 

3.  Furcularia  gibba,  F.  Forficula,  F.  gracilis,  Ehr. 

4.  Mierodon  claws,  Ehr. 


V.  With  Hhort  Foot  and  Pedal  Forceps,  which  are  of  equal  length  with 

or  somewhat  shorter  or  longer  than  tho  Foot. 

1.  ffydatina  Hiutii,  II.  hrnrliytluct 'yla,  Ehr. 

2.  Pleurotrocha  gibba,  P.  constricta,  P.  leptura,  Ehr. 

3.  Furcularia  Rhcinhartii,  Ehr.  (probably  not  a  Furcularia, 

but  a  Notommata). 

4.  Notommata  tuba,  N.  pclromyzmi,  N  saccigcra,  N.  copcut, 

N.  centrura,  N.  brachyola,  N.  collaris,  N.  najas,  N.  aurita, 
N.  gibba,  N.  ausata,  N.  decipkns,  N.  felis,  N.  parasita, 
N.  trijms,  Ehr.  ;  N.  tardigrada,  n.  up. ;  N.  vcrmicularit, 
Duj. ;  N.  roseola,  N.  onisciformis,  Perty. 

5.  Lindia  torulosa,  Duj. 

o".  Synclucta  peclinata,  S.  baltica,  S.  oblonga,  S.  tremula,  Ehr. 

7.  Diglena  grandis,  D.  furcipata,  D.  aurita,  D.  catclinu,  1) 

conara,  1).  capitala,  D.  caudata,  Ehr. 

8.  Uattalus  lunaris,  Ehr. 

9.  Distcmma  forficula,  D.  setigernm,  D.  marinum,  D.  forcir 

patum,  Ehr. 

10.  7'riophlhulmus  dorsalis,  Ehr. 

11.  Eospora  najas,  E.  digitala,  E.  elongata,  Ehr. 

12.  Cyclogcna  lupus,  C.  elcgans,  Ehr. 

13.  Theorus  vernalis,  T.  uncinalus,  Ehr. 

Note. — Ehrenbcrg's  genus,  Enlcroplea  hydutina,  is  the  male  of 
Hydatina  scnla ;  and  his  Notommata  granulans  standi  in  tho  same 
relation  to  Notommata  bracltionus,  which  latter  genus  however  is  placed 
far  more  correctly  under  the  genus  Brachionus  than  under  Notommata. 
Diglena  granularis,  Weisse,  lastly,  is  the  male  of  D.  catellina,  Ehr. 

VI.  Without  Foot. 

1.  Albertia. 

Includes  the  A.  vcrmiculus,  found  by  Dujardin  in  the  abdominal 
cavity  of  the  Earthworm,  and  in  the  intestine  of  the  Limacina  ;  and 
A.  crystallina,  discovered  by  Schultz"  in  the  intestine  of  Nais  littoralis. 

B.  Figure  sacciform. 

I.  Foot  short. 

1.  Notommata  clavalata,  N.  myvmdco,  N.  syrinx,  Ehr. 

2.  Diglena  lacustris,  Ehr. 

II.  Foot  absent. 

1.  Notommata  Anglica,  Dalrymple;  N.  Sieboldii,  n.  sp. 

2.  Polyarthra  platypUra,  Ehr. 

3.  Triarthra  longiscla,  T.  mystacina,  Ehr. 

4.  Ascomorpha  he'oetica,  Perty;  A.  Gcrmanica,  n.  sp. 

C.  Figure  compressed. 

a.  Depressed  from  above  downwards. 

I.  With  a  foot. 

1.  Euchlanis  triquctra,  E.  Ilorncmanni,  E.  luna,  E.  macrura, 

E.  dilatala,  E.  Lynceus,  Ehr. ;  E.  cmisctata,  n.  sp. ;  E. 
bicarinata,  n.  sp.    (E.  bicarinata,  Perty,  I  consider  a 

Salpina.) 

2.  Lepadclla  oralis,  L.  emarginata,  L.  salpina,  Ehr. 

3.  Monostyla  comuta,   M.   quadridentata,  M.  lunaris,  if. 

carinata,  Ehr. 

4.  Metopidia  lepadclla,  M.  acuminata,  M.  triplera,  Ehr. 

5.  Stephanops  lamellaris,  S.  muticus,  S.  cirratus,  Ehr.  (Du- 

jardin declares  that  S.  muticus  is  LcpadJla  oralis.) 

6.  Squamella  bractea,  S.  oblonga,  Ehr. 

7.  Notogonia  Ehrcnbcrgii,  Perty. 

8.  Noteus  quadricornis,  Ehr. 

9.  Brachionus  pala,  B.  amphiccros,  B.  urceolaris,  B.  rubeus, 

B.  Mklleri,  B.  brevispinus,  B.  Bakeri,  B.  polyacanthus, 
B.  militaris,  Ehr. 

10.  Ptcrodina  patina,  P.  clliptica,  P.  clypeata,  Ehr. 

II.  Foot  absent. 

1.  Anurea  quadridentata,  A  squamida,  A.  falculata,  A.  curvi- 
cornis,  A.  bircmis,  A.  striata,  A.  incrmis,  A.  acuminata, 
A.  foliacca,  A.  stipUata,  A.  tcstudo,  A.  serrulata,  A. 
aculeata,  A.  valga,  Ehr. 

0.  Laterally  compressed. 

1.  Sa!pi7ia  mucronata,  S.  spinigera,  S.  ventralis,  S.  rcdunca, 

S.  brcvispina,  S.  bicarinata,  Ehr. 

2.  Mastigocerca  carinata,  Ehr. 

3.  Monura  colurus,  if.  dulcis,  Ehr. 

4.  Colurus  uncinatus,  C.  bicuspidatus,  C.  caudatus,  C.  defiexus. 

Ehr. 

(Leeuwenhoek,  Philosophical  Transactions,  1701-4;  Baker,  Employ- 
ment of  the  Microscope,  1753;  Bory  St.  Vmcent,  Dictionnaire  Classique 
d'Histoii-eNaturclic,  art.  Rotiferes,  1S24;  Ehrenberg,  fnfusionstkierchev, 
1838;  Pritchard,  Infusorial  Animalcules;  Doyere,  ifemoire  sur  Its 
Tardigrades,  in  Ann.  des  Sc.  Nat.,  1S42;  Owen,  Lectures  on  Comparer 
tive  Anatomy,  1S43 ;  Grant,  Outlines  of  Comparative  Anatomy,  1S43  ; 
T.  Rymer  Jones,  A  General  Outline  of  the  Animal  Kingdom,  1841; 
Dujardin,  Histoire  Naturelle  des  Zoophytes  Infusoircs,  1S43;  Mantell, 
Thoughts  on  Animalcules,  1846;  Laukester,  Cyclopaedia  of  Anatomy 
and  Physiology,  art.  Rotifera,  1S4S;  Dalrymple,  Description  of 
an  Infusory  Animalcidc  allied  to  the  Genus  Nutommata  of  Ehrenberg, 
hitherto  undescribed,  1849;  Brightwell,  On  a  Diacious  Rotifer,  in 
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Annals  of  Natural  History,  1848;  Gosse,  On  the  Anatomy  of  Notom- 
mata  aurita,  in  Transactions  of  Microscopical  Society,  1851  ;  Huxley, 
On  Lacinularia  socialis,  in  Transactions  of  Microscopical  Society, 
1851 ;  Williamson,  On  the  Anatomy  of  Mclicerta  rhv/ens,  in  Quarterly 
Microscopical  Journal,  vol.  i.  ;  Gosse,  On  the  Habits  of  Mclicerta 
rivgens,  in  Quarterly  Microscopical  Journal,  vol.  i. ;  Leydig,  On 
Rotifcra,  translated  iu  Quarterly  Microscopical  Journal,  vol.  iii.) 

ROTTBOELLA,  a  genus  of  Plants  belonging  to  the  tribe  Rollbocl- 
liaccce,  of  the  very  natural  and  extensive  family  of  Grasses,  named  by 
Mr.  Crown  in  honour  of  C.  F.  Rottboll,  a  professor  of  botany  at 
Copenhagen,  who  died  in  1797,  and  who  published  several  works,  one 
in  particular  on  exotic  species  of  Graminece  and  Cypcracece.  The  genus 
is  distributed  throughout  Asia,  especially  India,  Australia,  and  the 
tropical  islands,  and  extends  also  to  Egypt.  The  species  are  usually 
tall,  erect,  and  fiat-leaved,  with  the  spikes  round  and  jointed  ;  spike- 
lets  two  in  each  joint,  pressed  close  to  or  sunk  into  a  hollow  in  the 
rachis;  of  these  one  is  sessile,  the  other  stalked.  The  species  are  not 
relished  by  cattle,  with  the  exception  of  R.  glabra,  of  which  they  are 
said  to  be  fond  in  India. 

ROTTEN-STONE,  a  Mineral,  occurring  massive.  Fracture  uneven. 
Colour  grayish,  reddish,  or  blackish  brown.  Dull,  earthy,  and  opaque. 
Soft,  soils  the  fingers,  and  is  fetid  when  rubbed  or  scraped.  It  is  found 
near  Bakewell,  Derbyshire ;  iu  Wales ;  and  at  Albany,  in  the  state  of 
New  York.  It  is  employed  in  polishing  metals,  &c.  The  analysis  by 
R.  Phillips  gives — 

Alumina  ........  86 

Silica  '  .   .  4 

Carbonaceous  matter  10 

—100 

ROTTLE'RA,  a  genus  of  Plants  named  in  honour  of  Dr.  Bottler, 
belonging  to  the  natural  family  Euphorbiacea;.  It  is  characterised  by 
having  male  and  female  flowers  upon  different  plants.    Male  :  Calyx 

3-  5-p;i i tite  ;  corolla  none;  stamens  30  to  40,  inserted  into  the  convex 
receptacle  ;  filaments  five  or  united  at  the  base.    Female  :  Ovary  2-3-  i 

4-  celled,  each  1-sceded  ;  style  deeply  2-3-4-partite,  herniated  ;  capsule  I 
2-3-4-coccous,  each  1-seeded.  The  genus,  which  is  found  in  the 
tropical  parts  of  Asia  and  throughout  Iudia,  contains  handsome 
moderate -sized  trees.  R.  tctracocca  grows  in  Silhet,  and  yields  a  hard 
and  valuable  timber.  The  capsules  of  R.  tinctoria,  a  native  of  the 
Coromandel  coast,  and  extending  to  the  forests  of  Northern  India, 
are  covered  with  short  stiff  hairs,  which  when  rubbed  off  have  the 
appearance  of  a  powder  of  a  fine  red  colour,  which  is  employed  in 
India  in  dyeing  silk  of  a  scarlet  colour,  and  therefore  forms  an  article 
of  commerce  in  that  country.  Dr.  Royle  states  that  this  strigose  I 
pubescence  is  also  employed  in  India  as  an  anthelmintic  in  the  same 
way  that  cowage  is,  and,  like  it,  probably  acts  mechauically  in 
expelling  intestinal  worms. 

ROOD,  or  RUDD.  [Leuciscus.] 

ROULOUL.  [Tetraonid/E.] 
«  ROUPELLIA,  a  genus  of  Apocynaccce. 
"  ROWAN-TREE.  [Ptrus.] 

ROXBURGH  I  A.  [Roxburghiace.e.] 

ROXBURGHIACEyE,  Roxburgh-Worts,  a  natural  order  of  Plants 
belonging  to  the  class  Dictyogena.  The  species  are  twining  shrubs 
with  tuberous  roots ;  reticulated  leaves,  coriaceous,  and  with  parallel 
secondary  veins  connecting  several  primary  ribs ;  flowers  large  and 
showy,  solitary,  foetid ;  perianth  of  four  large  petaloid  divisions ; 
ftamens  4,  hypogynous ;  anthers  adnate,  opening  inwards,  pointed, 
with  connectives  projecting  far  beyoud  the  cells,  which  separate  from 
the  latter  as  far  as  their  bases  ;  pericarp  1-celled,  2-valved,  with  two 
clusters  of  seeds  at  the  base.  Seeds  attached  to  long  cords  covered 
with  loose  hairs  just  below  the  seeds;  embryo  taper,  iu  the  axis  of 
fleshy  albumen,  with  the  plumule  lying  within  a  slit.  The  plants  of 
this  small  order  are  natives  of  the  hot  parts  of  Iudia.  There  is  but 
one  genus — 

Roxburglda,  the  roots  of  a  species  of  which  are  prepared  with  lime 
water,  candied  with  sugar,  and  taken  with  tea.    The  flavour  is  insipid. 
(Lindley,  Vegetable  Kingdom.) 

ROYDSIA,  an  India  i  genus  of  Plants  allied  to  the  natural  order 
Capparidacete,  named  by  Dr.  Roxburgh  iu  compliment  to  Sir  J.  Royds. 
The  genus  consists  of  a  single  species  indigenous  in  the  forests  of 
Silhet,  where,  with  a  stout  stem  and  numerous  branches,  it  climbs 
over  the  trees  to  a  great  extent,  and  flowers  in  the  month  of  March, 
diffusing  a  strong  but  pleasant  odour  from  its  numerous  blossoms 
arranged  in  axillary  racemes  or  terminal  panicles.  The  leaves  are 
alternate,  oblong,  coriaceous,  smooth  on  both  sides,  and  without 
stipules.  The  calyx  is  G-partite  and  of  a  pale-yellow  colour  ;  corolla 
none  ;  stamens  numerous,  with  the  filaments  inserted  on  the  apex  of 
a  short  column ;  ovary  pedicelled,  3-celled,  with  two  rows  of  ovules 
in  each,  attached  to  the  axis ;  drupe  berried,  of  the  size  of  a  large 
olive,  orange-coloured  ;  pulp  abundant  and  yellow;  nut  oblong,  single- 
celled  and  3-valved ;  seed  solitary,  conformable  to  the  nut.  The 
plant  is  figured  in  Roxburgh's  '  Coromandel  Plants,'  p.  2S9,  and  is 
well-suited  to  the  hothouses  of  this  country. 

RO'YLEA,  a  Himalayan  genus  of  Plants  belonging  to  the  natural 
order  Lamiaccce,  and  tribe  Ballotece,  named  by  Dr.  Wallich  in  compli- 
ment to  Dr.  Royle,  author  of  the  '  Illustrations  of  the  Botany  of  the 
Himalayan  Mountains  and  of  Cashmere,  who  first  found  it  on  the 


Sirmore  Mountains.  The  plant  forms  a  handsome  shrub,  with  many 
branches  and  an  abundance  of  pale-green  glaucous  leaves.  It  in 
characterised  by  having  the  calyx  ovate,  tubular,  10-nerved,  and 
semi-quiuquefid;  corolla  shorter  than  the  calyx,  2-lipped,  lips  unequal ; 
stamens  4,  didynamous,  ascending  under  the  upper  lip  ;  anthers  bilo 
cular ;  style  bifid. 

R.  elegans,  the  only  species  known,  is  called  Putkuroo  by  the  natives 
of  the  mountains  where  it  is  indigenous,  and  is  employed  by  them  aa 
a  febrifuge.    It  is  suited  to  the  shrubberies  of  this  country. 

ROYSTON  CHOW,  the  common  English  name  for  the  Hooded- 
Crow,  Corvus  Comix,  Linn.  [Corvid/e.] 

The  subjoined  illustration  is  omitted  in  the  article  CoRvmu 


Royston  Crow  [Oii  iui  Ooniix). 


RUBELLAN,  a  Mineral,  which  occurs  in  small  hexagonal  plates, 
n  DC  elastic.  Colour  reddish-brown.  Hardness  2  to  2"5.  Lustre  pearly. 
Transparent,  opaque.  Specific  gravity  2'8  to  31.  Found  at  Schima, 
in  the  Mittelgebirge,  Bohemia.    The  analysis  by  Klaproth,  gives  : — 


Silica   45 

Alumina  ........  10 

Oxide  of  Iron   20 

Lime       ........  10 

Potash  and  Soda   10 

Volatile  Matter   5 

 100 


RUBELLITE.  [Tourmaline.] 

RU'BIA,  a  genus  of  Plants  belonging  to  the  nature!  order  Oaliacece, 
containing  about  40  species,  found  both  in  Europe  and  Asia.  This 
genus  is  characterised  by  flowers  monopetalous,  superior;  tube  of  the 
calyx  ovate-globose,  limb  scarcely  any ;  corolla  sub-cam panulate, 
rotate,  5-partite;  stamens  4-5,  short;  styles  2,  abort;  berries  2, 
1-seeded. 

R.  tinctorum,  Madder,  has  been  long  known,  and  was  employed  in 
medicine  even  in  the  time  of  Hippocrates,  but  is  valued  chiefly  as  a 
dye.  It  has  a  diffuse  brittle-branched  stem,  angular,  very  rough,  with 
sharp  hooks;  leaves  4  or  6  iu  a  whorl,  lanceolate  or  oblong-lanceolate, 
mucronate,  somewhat  membranous  with  pinnated  veins ;  flowers 
small  snd  white ;  lobes  of  the  corolla  ovate-lanceolate,  apiculate ; 
anthers  ovate-oblong;  stigmas  conical.  It  is  a  native  of  Europe  and 
Asia  Minor,  but  is  now  exteusively  cultivated  in  Holland  and  France; 
the  culture  has  likewise  been  attempted,  and  successfully,  in  this 
country,  but  the  English  madder  could  not  be  sold  so  cheap  as  the 
foreign ;  it  is  therefore  still  largely  imported,  chiefly  from  Holland, 
France,  Italy,  and  Turkey,  tl  ough  since  cochineal  has  become  cheaper, 
it  is  much  used  for  the  same  purposes.  It  is  employed  by  dyers  and 
calico  printers  as  a  red  and  scarlet  dye.  It  has  also  the  singular 
property  of  turning  red  the  bones  and  secretions  of  fowls  and  other 
animals  fed  on  it. 

R.  cordifolia  (R.  Munjista),  the  Munjeet  of  India,  a  native  of  Nepaul, 
&c,  possesses  very  similar  properties,  and  is  imported  into  England 
from  Calcutta.  The  root  ia  used  as  a  substitute  for  that  of  R.  tincto- 
rum  ;  it  is  known  in  commerce  under  the  name  of  East  Indian  Madder, 
and  is  also  employed  in  medicine.  Like  Madder,  Munjeet  was 
probably  known  from  very  early  times,  as  Rodeen  is  given  aa  the 
Greek  name  in  Persian  works  on  Materia  Medica.  R.  Chilensis  and 
R.  Relbun,  both  natives  of  South  America,  are  also  esteemed  there  aa 
dyes. 

(Lindley,  Vegetable  Kingdom.) 
RUBICELLE,  or  orange  red  spinels.    [SpinlL  ] 


uunus. 


RUMEX 


RUBUS  (tlio  Latin  Rubus,  a  Bramble),  a  genus  of  Plants  belonging 
to  tlio  natural  order  Rosacea,  and  to  tho  (taction  Potentilleee  of  the 
(suborder  Rosacea  proper.  This  genus,  liko  that  of  Rosa,  has  proved 
a  sourco  of  difficulty  and  difference  amongst  botanists.  Koine  writers 
on  the  British  Flora  have  described  upwards  of  twenty-five  species, 
•whilst  others  have  reduced  them  to  four  or  five,  or  oven  two. 

Tlio  following  excellent  description  of  this  genus  from  Hooker's 
'British  Flora'  has  bcon  drawn  up  by  Mr.  Borrer,  who  has  investigated 
tl.o  British  species  with  more  success  than  any  other  botanist  :  — 

"  Shrub-like  I'lants  or  Herbs,  with  perennial  Roots.  The  latter  offer 
nothing  very  peculiar.  In  some  species  of  tho  former  the  stem  is 
upright,  or  merely  curved  at  the  top;  but  in  the  greater  number  it  is 
either  prostrato,  or,  as  is  more  gonerally  the  case,  ossurgent,  arched, 
and  decurvod ;  and  tho  ends  of  the  shoot  and  of  the  side  branches,  if 
it  produce  any,  unless  prevented  by  circumstances  from  reaching  the 
ground,  take  root  in  the  latter  part  of  the  year.  Iu  tho  winter  tho 
shoot  is  partially  destroyed,  tho  part  next  to  the  original  root  surviving 
to  produce  flowering  branches  during  the  ensuing  summer,  and 
usually  dying  after  the  fruit  has  been  perfected  ;  young  shoots  mean- 
while springing  up  by  its  side.  The  rooted  ends  also  become  distinct 
plants  at  various  distauccs  from  the  parent  root,  often  many  yards. 
This  modo  of  growth  adds  much  to  tho  difficulties  in  the  discrimina- 
tion of  the  species;  since  an  acquaintance  with  both  the  leafy  shoot 
and  the  floriferous  stem,  formed  in  the  second  year  from  its  remains, 
is  necessary.  The  best  characters  are  found  in  the  figure,  the  arms, 
and  the  leaves  of  the  former.  The  leaves  in  all  tho  British  species  of 
this  division  are,  occasionally  at  least,  quinate,  and,  with  one  excep- 
tion, digitate,  or  somewhat  pedatc  from  a  partial  junction  of  the  stalks 
of  the  two  lateral  pairs  of  leaflets ;  the  margins  serrated,  for  the  most 
part  unequally  and  irregularly;  the  prickles  on  the  leaf-stalks  more 
curved  than  those  of  the  stem.  In  some  species  the  inflorescence  is 
remarkable,  but  in  general  the  panicle  varies  so  much  as  to  afford  no 
good  distinction,  nor  can  tho  arms  of  the  calyx  nor  the  form  of  its 
segment  be  depended  on.  The  petals  in  all  aro  delicate  and  crumpled, 
and  iu  several  species  very  considerable  iu  size  and  width.  There  are 
some  differences  in  the  fruit,  but  they  are  rarely  discriminative.  In 
examining  the  figure  of  tho  leaves,  the  central  leaflet  is  to  be  regarded; 
the  lateral  ones  are  always  smaller  and  of  a  narrower  proportion.  Iu 
several  species  the  leaves  occasionally  survive  a  mild  winter,  and  are 
found  the  next  season  subtending  flowering  branches.  The  leaves 
of  these  branches  are  of  less  determinate  figure  ;  the  number  of  their 
leaflets  is  reduced  as  they  approach  the  inflorescence,  aud  their  place 
is  supplied  in  the  upper  part  of  the  panicle  by  first  trifid  and  then 
simple  bracteas,  formed  by  the  coalescence  of  the  stipules.  These  last 
are  usually  long  and  narrow,  entire,  or  sometimes  toothed  or  jagged, 
and  issue  from  the  petiole,  for  the  most  part,  a  little  above  its  base. 
They  afford  no  distinguishing  characters."  This  description  applies 
equally  to  the  foreign  species  as  to  those  of  Britain.  The  essential 
characters  of  the  genus  are  :— calyx  5-cleft ;  petals  5.  Fruit  superior, 
of  several  single-seeded  juicy  drupes  placed  upon  a  protuberant 
spongy  receptacle.  The  species  are  universally  diffused  over  the 
mountainous  and  temperate  regions  of  the  Old  and  New  World. 

Nearly  200  species  of  this  genus  have  been  described.  Babington, 
in  his  '  Manual  of  British  Botany,'  gives  43  species  as  British,  Hooker 
and  Aruott  in  the  'British  Flora'  give  but  9  species,  whilst  Dr. 
Bell  Salter,  in  the  '  Supplement '  to  the  same  work,  makes  22  species. 
This  will  be  sufficient  to  show  the  difficulty  of  determining  the  species 
in  this  genus. 

1.  Species  having  minute  leaves,  and  3  to  7  leaflets. 

R.  Idccus,  Common  Raspberry,  or  Mount  Ida  Bramble.  [Rasp- 
berry, in  Arts  and  Sc.  Div.]  The  whole  plant  is  villose,  stem 
round,  with  slender  recurved  prickles ;  leaves  pinnate,  with  3  or  5 
ovate  serrated  leaflets,  tomentose  beneath;  flowers  drooping;  petals 
obovato,  wedge-shaped,  entire,  couuiving,  shorter  than  the  calyx ; 
carpels  numerous,  tomentose.  It  is  a  native  of  woods  in  Europe,  from 
Norway  and  Sweden  to  Spain  and  Greece.  It  is  found  also  in  Asia  on 
the  Himalayas,  in  the  north  of  Africa,  and  in  America  from  Canada  to 
Pennsylvania.  It  is  found  abundantly  in  almost  every  part  of  Great 
Britain  and  Ireland. 

R.  suberectus,  Upright  Bramble,  is  known  by  its  nearly  upright, 
not  rooting,  obsoletely  angular  stem,  uniform  few  and  small  prickles, 
lower  pair  of  leaflets  sessile  or  nearly  so,  aud  panicle  nearly  simple. 
The  stems  are  between  three  and  four  feet  high.  The  fruit  consists  of 
a  number  of  small  dark-red  aggregated  carpels,  which  have  something 
the  flavour  of  the  raspberry,  and  hence  recommended  for  cultivation. 
It  is  a  British  species,  and  grows  on  boggy  heaths,  by  the  sides  of 
streams,  &c,  chiefly  in  mountainous  districts  of  the  North. 

R.  micranthus,  Small-Flowered  Bramble,  has  an  upright,  round, 
branched  stem,  pinnate  leaves,  with  5-7  oblong,  ovate,  doubly  serrate, 
tomentose  beneath,  and  green  above  leaflets,  with  small  reddish-purple 
flowers  arranged  in  corymbs,  and  black  fruit.  It  is  a  native  of  Nepaul, 
and  one  of  the  most  gigantic  of  the  genus,  attaining  a  height  of  S  or 
9  feet.  It  is  easily  distinguished  by  its  nearly  erect,  smooth,  dark 
mahogany-coloured  shoots,  aud  very  long  pinnate  leaves.  The  shoots 
sometimes  attain  a  length  of  20  feet.  There  are  two  other  species, 
ft.  dustatis  and  R.  aspcr,  found  with  this  in  Nepaul,  which  have  been 
grown  in  this  country. 

R.  occidental™,  the  Western  Bramble,  ia  a  native  of  Canada  and  the 


West  Indies,  and  was  introduced  into  Hill  country  in  1091.  It  ha* 
umbellate  flowers,  aud  fruit  liko  tho  raspberry,  but  black,  and  grow* 
to  tho  height  of  4  or  0  feet. 

2.  Digitate  h  aves,  with  from  3  to  0  leaflet*. 

R.  cicdito,  tho  Gray  Bramble,  or  Dewberry.  Stem  trailing,  round 
or  nearly  so,  glaucous :  prickles  straight,  unequal,  panning  insensibly 
into  setio,  the  length  of  tho  largest  rarely  equalling  tho  diameter  Of 
the  stein  ;  leaves  digitate,  of  3  or  more  rarely  5  ovate  leaflets,  tho 
outermost  sessile;  calyx  embracing  tho  fruit.  It  is  a  native  of 
Kuropo  and  the  north-east  of  Asia,  in  woodi  and  hedges.  Many  of 
tho  species  described  by  botanists  may  be  referred  to  thU  j  the  mo't 
important  of  these  aro  R.  Sprengclii,  It.  dwnetontn,  It.  foHototui,  R. 
Jlatjdlaris,  R.  coryliflorus.  The  last,  the  Hazel-Leaved  Br  amble, 
is  admitted  as  a  species  by  most  British  botanists.  It  is  known  by 
its  stern  being  decurved  and  roundish,  prickles  straight,  panning  iuto 
sctaj;  leaves  digitate,  with  five  ovate  leaflets;  fruit  spreading  or 
reflexed.  It  is  generally  a  much  larger  and  stronger  plant  than  It. 
cccsius.  Dr.  Liudley  refers  several  of  tho  species  of  the  German 
botanists,  Weihe  aud  Nces,  to  the  R.  covyl  ijloras,  which  he  admits  as 
a  genuine  species. 

R.  special  ilia,  Showy  Bramble,  is  one  of  tho  handsomest  of  the 
genus.  It  has  a  glabrous  stem,  not  bearing  prickles;  leaf  of  three 
ovate,  acute,  doubly  and  unequally  serrated  leaflets,  downy  b  -neatli  ; 
flowers  of  an  agreeable  purplish  colour,  on  terminal  peduncles.  It  is 
a  native  of  America. 

R.  fndlcosus,  Shrubby  Bramble,  or  Common  Blackberry,  is  one  of 
the  most  common  species  of  the  genus.  It  has  a  5-angled  erect  stern, 
rather  tomentose,  bearing  recurved  prickles,  3-5  leaflets,  each  on  a 
secondary  petiole;  rose  coloured  or  white  flowers  arranged  on  a  panicle; 
reflexed  sepals,  almost  without  prickles ;  purplish  black  fruit.  It  is  a 
native  of  almost  all  Europe,  iu  hedges,  thickets,  and  woods.  There 
are  no  less  than  ten  generally  admitted  varieties  of  this  species,  and 
some  botanists  make  many  more.  The  fruit  of  this  species  and  its 
varieties  are  well  known  as  blackberries,  or  bumblekites,  and  also 
scald-berries,  from  their  supposed  power  of  giving  seald-head  to 
children. 

R.  arcticus,  the  Arctic  Bramble,  is  the  smallest  species  of  the  genus. 
It  has  three  glabrous  obtusely-serrated  leaflets,  no  runners,  stem 
bearing  only  one  flower,  and  without  prickles,  the  petals  notched.  It 
is  a  native  of  the  mountainous  aud  colder  regions  of  Europe.  Its  stem 
never  attains  a  greater  height  than  six  inches,  aud  is  furnished  with 
from  three  to  four  leaves,  with  a  single  large  deep  rose-coloured 
flower,  which  is  succeeded  by  a  purplish-red  fruit  highly  prized  for  its 
flavour  among  the  Swedes. 

3.  Leaves  singly  lobed,  not  digitate  or  pinnate. 

R.  odoratus,  the  Sweet-Scented  Bramble.  It  ha3  an  upright  stem, 
with  large  showy  red  flowers,  numerous  ovate  velvety  carpels,  and  red 
fruit.  It  is  a  native  of  North  America,  iu  the  woods  of  Canada,  and 
the  Allcghanies.  It  grows  to  the  height  of  4  or  5  feet,  and  is  called 
odoi-a(us  on  account  of  the  fragrance  of  its  foliage.  Another  American 
species,  resembling  the  last,  is  the  R.  Nutkanus,  the  Nootka-Souud 
Bramble.    It  flowers  from  May  to  October. 

R.  chamccmorus,  the  Cloud-Berry,  is  known  by  its  dioecious  flowers, 
simple-lobed  leaves,  aud  herbaceous  single-flowered  stem  without 
prickles.  It  grows  in  great  abundance  on  the  Scotch  Highlands,  aud, 
under  the  name  of  Roebuck-Berries  and  Knot-Berries,  the  fruit  is 
gathered  iu  great  quantities  by  the  inhabitants  of  those  districts.  It 
is  the  badge  of  the  clan  of  M'Farlane. 

RUBY.  [Spinel.] 

RUD,  or  RED  EYE.  [Leuciscus.] 

RUDBE'CKIA,  a  genus  of  Plants  dedicated  by  Linnrcus  to  the 
memory  of  his  predecessors  the  Rudbecks,  father  and  sou,  iu  the 
botanical  chair  at  Upsal.  It  belongs  to  the  natural  order  Compnsihv, 
and  possesses  many  species.  Some  of  these  are  well  knowu  iu  gardens. 
They  are  herbaceous,  biennial,  and  perennial. 

RUDISTES.  [HirroRiTES.J 

RUE.  [Ruta.] 

RUE'LLIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Acanthacew,  which  was  so  named  by  Linnaeus  in  compliment  to  J. 
Ruelle,  physician  of  Francis  I.,  who  wrote  commentaries  on  Dios- 
corides,  as  well  as  some  other  botanical  works.  The  genus,  as 
formerly  constituted,  embraced  a  great,  many  Indian  species,  which 
are  now  distributed  among  some  other  genera.  The  species  are  dis 
tributed  through  the  tropical  parts  of  Asia,  including  the  tropical 
and  subtropical  parts  of  Australia.  It  includes  many  highly  orna- 
mental plants,  as  are  also  those  which  have  now  been  excluded  from 
it ;  all  are  easily  cultivated,  and  often  to  be  seen  in  our  hot-houses. 
Some  of  the  species  which  have  now  been  removed  to  other  genera 
are  found  at  considerable  elevation  on  the  sides  of  the  Himalaya 
Mountains;  of  these  the  most  remarkable  is  jEchmanthcra  formerly 
if acllia  gossypina,  which  has  its  stems  covered  with  a  thick  coating 
of  white  tomeutum,  which  probably  euables  it  to  withstand  a  greater 
degree  of  cold  than  most  others  of  the  family. 

The  leaves  of  R.  strepens  are  subaerid.  A  valuable  dye,  called 
Room,  is  obtained  in  Assam  from  a  species  of  RucUia. 

RUFF,  a  Bird.  [Scolopacidje.] 

RUFFE,  a  Fish.  [Cerxua.] 

RUMEX,  a  genus  of  Plants,  from  'runies,'  a  sort  of  spike,  spear,  or 
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halberd,  which  the  shape  of  its  leaves  resembles.  It  belongs  to  the 
natural  order  PotygonactOt.  Most  of  the  species  of  this  genus  are 
well  known  as  troublesome  weeds  to  the  agriculturist,  under  the 
name  of  Docks  and  Sorrels.  Some  of  them  have  been  used  iu  medi- 
cine, but  their  incomplete  flowers  and  inelegant  appearance  have 
caused  their  almost  entire  r^'.ect  in  the  garden.  The  essential 
characters  of  the  genus  are: — Calyx  with  G  sepals,  the  outer  3  slightly 
coherent,  the  inner  ones  enlarged  after  (lowering;  stamens  6  ;  styles 
3,  reflexed;  stigmata  3  and  ch-ft ;  fruit  a  3-cornered  nut,  with  a 
lateral  embryo  and  superior  radicle.  In  the  descriptions  of  this  genus 
by  botanists,  the  three  inner  sepals  are  often  designated  as  corolla, 
but  it  is  more  consistent  with  what  we  know  of  the  general  structure 
of  the  order  Polygonacca  to  refer  it  to  the  apetalous  or  incomplete 
Bub-class  of  Exogens,  aud  thus  to  consider  the  flower  of  Rumc.c  as 
destitute  of  corolla.  Rumcc  is  nearly  allied  to  R/ieum,  but  may  be 
distinguished  from  that  genus  by  its  3-cornered  carpels  not  having 
wings,  and  by  the  embryo  of  the  seed  being  lateral,  not  central  as  iu 
Rheum,  The  wings  that  are  observed  upon  the  fruit  of  some  species 
of  Rumc.r.  are  produced  by  the  calyx. 

R.  acctosa,  Common  Sorrc-l,  is  known  by  its  granular  valves,  dioe- 
cious flowers,  oblong  awl-shaped  leaves,  with  converging  (often 
notched)  lobes.  It  is  indigenous  in  this  country,  and  it  is  also  com- 
mon in  meadows  and  grassy  pastures  throughout  Europe,  from  Laplaud 
to  Greece.  It  flowers  early  in  June.  The  leaves  are  used  iu  decoc- 
tion as  a  febrifuge. 

R.  hydrolapatkum,  Great  Water-Dock,  is  distinguished  by  having 
sepals  petaloid,  nearly  entire,  unequally  tuberculated ;  lanceolate 
leaves  acute  at  each  end  ;  almost  leafless  whorls.  It  is  found  growing 
iu  marsh-land  ditches,  stagnant  waters,  aud  the  margins  of  great 
rivers  throughout  Europe,  as  well  as  in  North  America  from  Pennsyl- 
vania to  Virginia.  It  is  by  far  the  largest  aud  most  conspicuous  of 
our  indigenous  docks  ;  flowering  from  July  to  August.  This  seems 
to  have  been  the  plant  kuowu  under  the  name  of  Ilcrba  Britannica 
to  Pliny  (xxv.,  c.  3,  8),  Galen,  and  others,  and  which  was  employed, 
on  account  of  its  astringent  properties,  in  various  diseases  in  which 
those  remedies  are  indicated. 

R.  cvispus,  Curled  Dock,  is  a  common  weed  all  over  Europe.  It 
has  a  tapering  yellowish  root.  Stem  two  or  three  feet  high,  angular, 
furrowed,  somewhat  zigzag,  smooth  to  the  touch,  panicled,  aud  leafy. 
Leaves  lanceolate-acute,  strongly  uudulatcd,  and  crisped  at  the  edges, 
smooth,  of  a  lightish  green-colour,  the  radical  ones  on  long  stalks,  the 
uppermost  narrower  and  nearly  sessile.  Clusters  of  numerous  rather 
crowded  tufts,  or  whorls,  of  drooping  pale-green  flowers,  in  the  lower 
part  leafy.  The  nut  contracted  at  each  end,  with  three  blunt  or 
tumid  angles.  This  common  weed  has  the  reputation  of  being  in 
decoction  or  ointment  a  cure  for  the  itch;  the  root,  which  is  astringent, 
is  the  part  used. 

There  are  13  British  species  described  in  Babington's  'Manual,' 
which  are  commonly  known  by  the  names  of  Sorrel,  or  Dock. 
Besides  the  species  just  described,  several  others  are  used  in  medicine. 

R.  obtusifulius,  the  root  of  which,  in  powder,  is  employed  as  a 
dentifrice. 

R.  (dpinus,  Monk's  Rhubarb,  the  root  of  which  is  thick,  fleshy,  and 
purgative. 

(Lindlcy,  Flora  Mcdica.) 

RUMINANTIA,  Cuvier's  name  for  his  eighth  order  of  Mammifdres. 
They  constitute  the  Pecora  of  Linnaeus. 

Cuvier  remarks  that  this  is  perhaps  the  most  natural  and  the  best 
defined  of  the  class  ;  for  these  animals  have  the  air  of  being  nearly 
all  constructed  on  the  same  model ;  and  the  camels  alone  present 
Borne  small  exceptions  to  the  common  character.    [Camelos  ;  Llama.] 

The  first  of  these  characters,  observes  the  great  French  zoologist, 
is  the  possession  of  incisor  teeth  in  the  lower  jaw  only,  aud  these  are 
nearly  always  eight  in  number.  They  are  replaced  above  by  a  callous 
rim  (bourrelet).  Between  the  incisors  and  the  molars  is  a  wide  space, 
where  are  found,  in  one  or  two  genera  only,  one  or  two  canines.  The 
molars,  nearly  always  six  in  number  on  each  side  of  the  upper  and 
lower  jaws,  have  their  crown  marked  with  two  double  crescents,  the 
convexity  of  which  is  turned  inwards  in  the  upper  and  outwards  in 
the  lower  teeth. 

The  four  feet  are  terminated  by  two  toes  and  two  hoofs,  which 
oppose  to  each  other  a  flattened  surface,  so  that  they  have  the  appear- 
ance of  a  single  hoof  which  has  been  split ;  whence  these  quadrupeds 
have  obtained  the  name  of  animals  with  divided  or  bifurcate 
hoofs,  &c. 

Behind  the  hoof  there  are  sometimes  two  small  processes  or  spurs, 
the  vestiges  of  the  lateral  fingers.  The  two  bones  of  the  metacarpus 
and  the  metatarsus  are  united  into  a  single  one,  the  cannon  bone,  but 
in  some  species  there  arc  also  vestiges  of  the  lateral  metatarsiaus  aud 
metacarpians. 

The  name  Ruminants  indicates  the  singular  faculty  possessed  by 
these  animals  of  masticating  a  second  time  their  food,  which  they 
return  into  the  mouth  after  a  previous  deglutition,  a  power  which  is 
the  result  of  the  structure  of  their  stomachs,  four  of  which  they 
always  have.  Of  these  stomachs  the  three  fir.-t  are  so  disposed  that 
the  aliment  can  enter  at  the  will  of  the  animal  into  any  one  of  the 
three,  because  the  ce-ophagiu  terminates  at  the  point  of  commu- 
nication. 


The  First  Stomach  or  Paunch  (Rumen,  Penula,  Magnus  Venter,  In- 
gluvies — Pause  of  the  French)  is  much  the  largest  in  the  adult  animal, 
but  not  so  in  the  recently  born  calf  or  lamb.  It  is  divided  outward* 
into  two  bag-like  appendages  at  its  extremity,  and  it  is  slightly  sepa- 
rated into  four  parts  on  the  inside.  The  internal  coat  of  this  stomach 
is  beset  with  innumerable  flattened  papillae.  Here  are  received  the 
masses  of  herbage  rudely  broken  up  by  the  first  mastication,  and  here 
it  is  (though  they  sometimes,  but  seldom,  occur  in  the  second)  that 
the  morbid  concretions  of  a  globular  or  elongated  but  rounded  figure 
are  generally  found.  These  concretions  are  composed  of  three  sorts 
of  substances — of  hairs,  of  the  fibrous  parts  of  plants,  or  of  stony 
matter.  The  first  of  these  are  formed,  particularly  in  the  cow,  by  the 
animal's  own  hair,  or  that  of  another  cow  or  ox  licked  off  and  gradually 
accumulated  in  the  stomach.  Sometimes  these  are  hairy  externally, 
but  generally  they  are  covered  with  a  dark  polished  coat.  The  JEfja- 
gropilw  found  in  the  Chamois  consist  of  vcgetablo  macerated  fibres. 
The  stony  concretions  have  received  the  name  of  Bezoar  Stones. 
They  were  formerly  believed  to  be  antidotes  to  poisons,  and  to  possess 
other  extraordinary  virtues. 

The  herbage  in  the  state  above  noticed  is  transmitted  into  the 
Second  Stomach,  Honey-Comb  Bag,  Bonnet,  or  Kiug's-Hood  (Reti- 
culum, Ollula — Bonnet  of  the  French),  the  walls  of  which  are  furnished 
with  lamina:  somewhat  resembling  the  cells  of  bees:  this,  which  is 
small  aud  globular,  may  be  considered  as  an  appendage  of  the  first 
stomach  or  paunch,  but  is  distinguished  from  that  by  the  elegantly 
arraugt  d  polygonal  and  acute-angled  cells,  forming  superficial  cavities 
on  its  internal  coat.  Here  the  herbage  is  arrested,  imbibed,  aud  com- 
pressed into  small  masses  or  balls,  which  are  thence  returned  succes- 
sively into  the  mouth  for  remastication.  During  this  operation  the 
animals  remain  in  a  state  of  repose, 

"  Some  ruminating  lie," 
until  all  the  herbage  swallowed  has  undergone  the  action  of  the  molar 
teeth  a  second  time.  The  aliment  thus  remasticated  is  transmitted 
into  the  third  or  smallest  stomach,  the  Manyplu-i  (Manyplies) — (Echinus, 
Conclave,  Centipellio,  Ornasus,  Psalterium — Feuillct  of  the  French). 
This  stomach  is  distinguished  from  the  two  former,  both  by  its  form, 
which  has  been  fancied  to  resemble  a  hedgehog  rolled  up  (whence  the 
name  Echinus),  aud  its  internal  structure,  the  longitudinal  laminae 
of  its  walls  resembling  iu  some  degree  the  leaves  of  a  book  (whence 
the  name  Feuillet).  These  numerous  and  broad  duplicatures  of  its 
internal  coat  lie  lengthwise  and  vary  iu  breadth  in  regular  alternate 
order,  amounting  to  some  forty  in  the  sheep,  and  about  a  hundred  in 
the  cow. 

From  the  third  stomach  the  food  is  transmitted  into  the  fourth,  the 
Red  (Abomasus,  Faliscus,  Vcutriculus  Iutestinalis  —  Caillelte  of  the 
French),  which  is  next  in  size  to  the  first  stomach  or  paunch,  of  an 
elongated  pyriform  shape,  aud  with  an  internal  villous  coat  similar  to 
that  of  the  human  stomach,  with  large  longitudinal  wrinkles.  This 
last  is,  so  to  speak,  the  true  organ  of  digestion,  analogous  to  the  simple 
stomach  of  ordinary  animals. 

We  will  now  proceed  to  inquire  how  this  complicated  machine  is 
connected  together,  and  how  it  acts. 

Blumcnbach  observes  that  the  first  three  stomachs  are  connected 
with  each  other,  and  with  a  groove-like  continuation  of  the  cc-ophagus, 
in  a  very  remarkable  way.  The  latter  tube  enters  just  where  the 
paunch  and  the  second  and  third  stomachs  approach  each  other;  it  is 
then  continued  with  the  groove,  which  ends  in  the  third  stomach. 
This  groove  is  therefore  open  to  the  first  stomachs,  which  lie  to  its 
right  and  left.  But  the  thick  prominent  lips  which  form  the  margin 
of  the  groove  admit  of  being  drawn  together  so  as  to  form  a  complete 
canal  which  then  constitutes  a  direct  continuation  of  the  oesophagus 
into  the  third  stomach.  The  functions  of  this  very  singular  part  will 
vary  according  as  we  consider  it  in  the  state  of  a  groove  or  of  a  closed 
canal.  In  the  first  case,  the  grass,  &c,  is  passed,  after  a  very  slight 
degree  of  mastication,  into  the  paunch  as  into  a  reservoir.  Thence  it 
goes  in  small  portions  into  the  second  stomach,  from  which,  after  a 
further  maceration,  it  is  propelled,  by  a  kind  of  antiperistaltic  motion, 
into  the  cesophagus,  and  thus  returns  into  the  mouth.  It  is  here 
ruminated  and  again  swallowed,  when  the  groove  is  shut,  and  the 
morsel  of  food,  after  this  second  mastication,  is  thereby  conducted 
directly  into  the  third  stomach.  During  the  short  time  which  it  pro- 
bably stays  in  this  situation  between  the  folds  of  the  internal  coat, 
it  is  still  further  prepared  for  digestion,  which  process  is  completed 
in  the  fourth  or  true  digestive  stomach.  (Lawrence's  'Blumenbach.') 
In  notes  to  the  same  work  it  is  stated  that  the  shutting  of  the  groove 
when  the  food  is  again  swallowed  after  rumination  supposes  a  power 
of  voluntary  motion  iu  this  part,  and  indeed,  it  is  added,  the  influence 
of  the  will  in  the  whole  affair  of  rumination  is  incontestable.  It  is 
not  confined  to  any  particular  time,  since  the  animal  can  delay  it 
according  to  circumstances  when  the  paunch  is  quite  full.  It  has 
been  expressly  stated  of  some  men,  who  have  had  the  power  of  rumi- 
nating (instances  of  which  are  not  very  rare),  that  it  was  quite  volun- 
tary with  them.  "  I  have  known,"  continues  Blumenbach,  "  two  men 
who  ruminated  their  vegetable  food  :  both  assured  me  that  they  had  a 
real  enjoyment  in  doing  this,  which  has  also  been  observed  of  others; 
and  one  of  them  had  the  power  of  doing  it  or  leaving  it  alone  accord- 
ing to  circumstances." 

Whilst  the  Ruminants  remain  at  the  teat  and  live  upon  nothing  but 
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milk,  tho  fourth  stomach  in  tho  largest  of  all.  The  firrtt  stomach  or 
paunch  only  dovelops  itself  into  its  enormous  volume,  in  proportion 
as  it  receives  supplies  of  herbage. 

The  intestinal  canal  of  these  animals  is  very  long,  hut  little  en- 
larged or  sacculated  in  the  great  intestines.  Tlie  cooouni  is  moderately 
long  and  smooth. 

The  student  will  find  a  series  of  preparations  illustrative  of  tho 
structuro  of  tho  alimentary  canal  of  the  Ruminantia  in  tho  Museum 
of  the  Royal  College  of  Surgeons  of  England.  Tho  structuro  of  tho 
particular  forma  of  these  animals  will  bo  found  under  the  articles 
Antilopea:,  Bovida;,  Camelus,  Cai'iiea;,  Ceuvid^j,  Llama,  Ovj:,k, 
and  Uiuaefa. 

Cuvier  makes  the  Ruminants  consist  of  two  divisions:  -first,  those 
without  horns;  secondly,  thoso  with  horns. 

The  first  division  embraces  tho  Camels  (Camelus,  Linn.),  or  the 
Camels  properly  so  called,  and  the  Llamas;  and  the  Chevrotains 
(Moichm,  Linn.).  Secondly,  all  the  rest  of  the  Ruminants,  of  the 
male  sex  at  least,  have  two  horns  or  prominences,  more  or  less  long, 
projecting  from  the  frontal  bones,  which  is  not  found  in  any  other 
family  of  mammals. 

In  some  theso  prominences  are  covered  with  a  case  of  elastic  sub- 
Btance,  composed,  as  it  were,  of  agglutinated  hairs,  which  crows  in 
layers,  during  the  wholo  life  of  the  animal.  To  this  the  name  horn 
(corne)  is  specially  applied.  The  bony  prominence  or  core  which 
this  case  envelops,  grows,  like  it,  during  the  whole  life  of  the  animal, 
and  is  never  shed.  Such  are  the  horns  of  oxen,  sheep,  goats,  and 
antelopes. 

In  others  the  prominences  are  invested  only  with  a  hairy  skin, 
which  is  contiuued  from  that  of  the  head,  and  is  never  destroyed 
during  life.    These  prominences  aro  never  shed. 

Finally,  in  tho  great  genus  Cervus,  Linn.,  the  prominences  covered 
during  a  certain  period  with  a  hairy  or  velvety  skin  resembling  that 
of  the  rest  of  the  head,  have  at  their  baso  a  ring  of  bony  tubercles, 
which,  as  it  increases,  compresses  and  obliterates  the  nutrient  vessels 
of  that  skin,  which,  when  the  horn  is  complete,  dries  and  is  removed. 
The  naked  bony  prominence  separates  in  due  time  from  the  skull,  to 
which  it  grew,  falls,  and  the  animal  becomes  defenceless.  But  new 
horns  soon  begin  to  bud,  ordinarily,  and  while  tho  animal  is  in  the 
vigour  of  life,  larger  than  the  preceding  ones,  and  destined  to  fall  in 
their  turn.  These  horns,  purely  osseous  and  subjected  to  periodical 
changes,  are  termed  by  tho  French  Bois,  and  are  known  in  England 
by  the  name  of  Antlers. 

Mr.  Swainson  divides  the  Ungulata  into  the  following  five  tribes  : 
—Ruminantes,  Pachydermes,  Anoplotheres,  Edentates,  and  Solipcdes. 

The  Ruminantes  are  thus  arranged  : — 

1.  Sub-typical  group. — Horns  sheathing;  form  gracile,  slender. 
Family  Anlilopidce.  [Antilope.e.]    (Sw.  Capridce,  Smith). 

Genera. — Dicranocerus,  Sm. ;  Aigocerus,  Sm.  ;  Oryx,  Sm.;  Gazella, 
Sm. ;  A ntilope,  Sm. ;  Redunca,  Sm. ;  Tragidus,  Sm. ;  Raphieerus,  Sm. ; 
Telracerus,  Leach  ;  Cephalophus,  Sin. ;  Neotragus,  Sm. ;  Tragelaphus, 
Sm. ;  Nemorhcedus,  Sm. ;  Rupicapra,  Ant.,  Sm, ;  Aplocerus,  Sm. ; 
Capra,  Auct. ;  Ovis,  Auct. ;  Damalis,  Sm. ;  Acronotus,  Sm. ;  Eosela- 
phus,  Sm. ;  Strepsicerus,  Sm. ;  Porta*,  Sm. 

2.  Typical. — Horns  sheathing ;  form  heavy,  robust. 

Family  Rovidw,  Sm.  [Bovid.e.] 

Genera  and  Subgenera. 

1.  Alee,  Sm.  (Subgenera Bangifer, 
Sm.  ;  Dama,  Sm.) 

2.  Cervus,  Linn.,  Sw.  (Subgenera, 
Jiusa,  Sm.  ;  Axis,  Sm.) 

3.  Capreolus,  Sm.  (Subgenus,  Ma- 
zama,  Sm.) 

4.  Subulo,  Sm. 

5.  Styloccrus,  Sm. 


3.  Aberrant.  Horns 
solid,  deciduous. 
(Ctrvida,  Sm. ; 
Cervus,  Linn.) 

[CliUVIDjE.] 


Horns  wanting ; 
fore  legs  shorter 
than  the  hinder. 
(Moschitlce,  Sw.) 

[M.OSCHID-E.] 

Horns  very  short,  *j 
covered  with  a 
skin.  (Camelo 
parda,  Sw.) 

[GlRAFFA.] 


1.  Moschus,  Linn. 


1.  Camclopardalis,  Antiq. 


The  tribe  Solipedes,  which  immediately  follows  the  Camelopards, 
consists  of  the  genera  Camelus,  Auehenia,  and  Equus.  Thus  the 
Camels  and  Llamas,  with  which  Colonel  Smith,  following  Cuvier, 
commences  the  Ruminants,  are  placed  by  Mr.  Swainson  at  the  con- 
clusion. With  the  exception  of  this  and  a  few  other  modifications, 
the  two  arrangements  are  similar. 

RUMINATION.  [Rominantia.] 

RU'MPHIA,  a  genus  of  Plants  named  by  Linnseus  in  honour  of 
George  Eberhard  Rumph,  is  only  known  from  a  figure  of  Rheede, 
published  in  hi3  '  Hortus  Malabaricus,'  vol.  iv.,  t.  11,  who  describes  it 
as  being  found  in  Parabaroo  and  other  provinces  of  Malabar.  It  has 
not  been  seen  by  any  modern  botanist.  It  is  usually  referred  to  the 
natural  family  of  Terebinthaccce,  and  to  the  sub-order  Burtcrece.  It 


has  a  tubular  trifid  calyx,  3  oblong  petals  of  the  corolla ;  stamens  3, 
erpial  to  tho  petals,  and  oxserted.  The  ovary  is  single,  3-corucred  j 
stylo  one;  drupe  coriaceous,  turbinate,  3 -furrowed,  with  tho  nut 
3-celled,  3-soeded.  But  HeMML  Wight  and  Arnott  remark,  that  as 
each  apparent  stamen  may  bo  composed  of  several  filament-*,  this 
doubtful  genus  would  bo  brought  near  Jtyltneriucea:. 
BUNNER.  [Exodi-NS.] 

RUNNINtJ.     rLOOOHOTIOM  in  Animai.h.  ] 
RUBELLA  RIA.  [Lithoi'IIacid.t;.] 
RUl'KJAPRA.  [Antii.oi'K.*:.] 

RUPIC'OLI'NyE,  a  sub-family  of  Inscssorial  Birds  allied  to  the 
Man&kins  and  gouerally  arranged  under  the  family  Pvprida,  Mr. 
Swainson  places  both  (Jaljploiacna  and  Rupieola  in  tho  sub-family 
Ampelimr,  or  Typical  Chatterers  ;  and  Rupieola,  in  his  arrangement, 
immediately  precedes  the  .sub-family  Piprinee,  Mauakins,  which  ho 
considers  as  subtypical.  Mr.  O.  H.  Gray  ('  Genera  of  Birds';  places 
Rupieola  and  Calyptomena  at  the  head  of  the  Ampelinw,  the  fourth 
sub-family  of  the  Amjiclidce  in  his  method. 

Rupieola  (Briss.). — Bill  moderate,  robust,  rather  vaulted  and  curved 
at  the  point,  upper  mandible  as  wide  as  it  is  high,  compressed  at  the 
baso  and  notched  at  the  point ;  lower  inaudible  shorter,  straight,  and 
sharp  ;  nostrils  oval,  lateral  and  hidden  by  the  feathers  of  the  elevated 
crest  which  covers  the  head.  Feet  large,  strong,  tarsi  partially  clothed 
with  feathers,  feet  syndactyle,  outer  too  connected  with  tho  middle 
toe  beyond  the  first  joint;  hallux  very  strong,  and  armed  with  a 
crooked  nail.   Wings  short,  rounded  ;  fourth  and  fifth  quills  longest. 

The  species  are  found  in  central  and  South  America. 

R.  aurantia,  Vieillot.  It  is  the  Pipra  Rupieola  of  Linnaeus,  Rupieola 
Cayana  of  Swainson,  R.  elcgans  of  Stephens,  and  Rock  Mauakin  and 
Cock-of-the-Rock  of  English  ornithologists. 

The  male  is  about  the  size  of  a  Ring-Pigeon  (Columba  pa'.umbu*), 
very  bright  orange-yellow ;  a  crest,  which  is  compressed  and  elevated, 
rises  from  the  head  with  a  helmet-like  air,  and  is  varied  at  the  summit 
with  brown  and  bright-yellow ;  there  is  some  white  at  the  bend  and 
on  the  middle  of  the  wing,  which  is  filiform  at  the  first  quill ;  the 
tail-feathers  are  short,  reddish-black  bordered  with  yellow ;  bill  and 
feet  rosy-white.  Female  rather  smaller,  and  with  a  less  elevated  crest ; 
colour  entirely  dirty  bistre-brown. 

This  beautiful  bird  inhabits  Guyana,  especially  about  the  rocks  which 
border  the  small  river  Oyapock,  and  is  becoming  daily  more  rare. 

The  Cock-of-the-Rock  flies  swiftly,  and  is  a  very  shy  bird.  The 
nest  is  made  of  twigs  and  dry  herbage;  and  there  the  female  lays 
two  white  eggs  about  the  size  of  those  of  a  pigeon.  The  food  consists 
of  the  smaller  wild  fruits. 


Cock-of-the-Rock  (Rupieola  aurantia). 

R.  Peruviana  (Dumont),  the  Chiachia  Lacca  of  the  Mexicans. 
Male. — Bright-orange,  like  the  preceding,  but  the  quills  and  tail- 
feathers  are  deep-black  and  the  middle  wing-coverts  are  bright  gray- 
ash.  The  crest  is  of  a  uniform  colour,  wanting  the  deeper-coloured 
semicircular  bine,  and  not  of  a  helmet-like  contour.  The  tail-feathers 
are  long. 

The  Peruvian  Cock-of-the-Rock  was  for  some  time  considered  to 
be  a  mere  variety  of  R.  aurantia,  but  it  differs  in  being  of  larger  size, 
in  colour,  in  the  length  of  the  tail-feathers,  in  the  absence  of  the 
filiform  wing-feathers,  and  in  the  crest,  which  is  not  circular  as  in  the 
preceding  species. 

It  has  been  brought  to  Europe  from  Lima. 
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Peruvian  Cock-of-thc-Kock  [Hvpioola  Peruviana). 

Calypiomcna  (Raffles) ;  Rupieola  (Teinminck). — r>ill  depressed  and 
wide  at  the  base,  curved  or  hooked  at  the  point,  and  nearly  hidden  by 
the  feathers  of  the  erect  and  compressed  crest.  Wings  large  and  very 
broad,  first  quill  shortest,  third  longest,  lesser  quills  notched  at  their 
tips.  Tail  and  feet  very  short,  hind  toe  as  long  as  the  tarsus,  outer 
and  middle  toe  connected  up  to  the  second  joint. 

0.  viridis  (Rallies).  This  very  singular  and  beautiful  bird  is  about 
6.J,  inches  in  length.  Its  colour  is  a  brilliant  green,  like  that  of  the 
parrots.  It  is  the  Burong  Tampo  Piuang  of  the  Malays.  It  is  a 
native  of  Singapore  and  the  interior  of  Sumatra. 

Sir  Stamfurd  Raffles  states  that  this  species  is  found  in  the  retired 
parts  of  forests,  and  as  it  is  of  the  colour  of  the  leaves,  and  perches 
high,  it  is  not  easily  procured.  He  further  tells  us  that  the  stomach 
contained  nothing  but  vegetable  substances,  chiefly  wild  grains. 

Dr.  Horsfield  observes  that  the  bill  greatly  resembles  that  of  the 
genera  Rupieola,  Pipra,  Phibalura,  Pardalotus,  Platyrhynchiis,  and 
Procnias, 


Oahjptomena  viridis. 

RUPPE'LLIA  (Milne-Edwards),  a  genus  of  Crustacea  belonging  to 
the  family  Canccridce  (Canceriens  Arques),  established  on  the  Cancer 
tenax  of  the  German  zoologist  and  traveller  Riippell,  and  considered 
by  M.  Milne-Edwards  as  the  type  of  the  small  group  which  leads  to 
the  genera  Ozius  and  Eriphiu. 

The  form  of  the  carapace  approximates  closely  to  that  of  Xantlio 
and  Ozius  ;  dorsal  buckler  slightly  curved,  and  about  once  and  a  half 
us  wide  as  it  is  long ;  the  orbits  are  nearly  circular,  and  are  directed 


upwards  and  forwards.    The  internal  antenna)  bend  back  directly 

outwards,  as  in  Xaiitho,  &c. 

R.  tenax,  Cancer  tenax,  Riippell,  has  the  upper  border  of  the  orbit 
marked  by  two  fissures  separated  by  a  small  tooth ;  there  is  a  fissure 
at  its  external  angle,  and  two  teeth  at  its  lower  borders.  Length 
about  two  inches.    It  is  a  native  of  the  Red  Sea. 


Ruppellia  tenax. 
ri,  abdomen  of  mule  ;  b,  abdomen  of  female  ;  c,  pcdipalps. 

RU'PriA,  a  genus  of  Plants  belonging  to  the  natural  order  Juncar 
ginaxw.  This  genus  was  named  by  Liunams  after  Henry  Ruppius  of 
Gicssen,  an  active  botanist,  and  author  of  '  Flora  Janensis.' 

R.  luaritima,  Sea  Ruppia,  is  found  in  salt-water  pools  and  ditches; 
it  has  a  slender  filiform  leafy  stum,  with  linear  leaves,  which  are  fur- 
nished with  sheaths  sometimes  narrow  and  small,  at  other  times 
inflated.  Its  flowers,  which  are  two  in  number  and  green,  are  seated 
one  above  another  on  opposite  sides  of  a  short  spadix,  which  is  included 
in  a  sheath  or  spathe  ;  it  has  large  sessile  anthers  1-celled  ;  the  ovaries 
are  four  minute  grains  seated  in  the  centre  between  the  stamens, 
which  are  sessile  and  two  in  number.  When  the  plant  has  flowered 
the  spadix  lengthens  to  the  height  of  five  or  six  inches  or  more,  and 
becomes  spirally  twisted,  as  if  to  bring  the  fruit  to  the  level  of  the 
water,  iu  which  the  flowers  are  always  immersed.  After  this  the 
ovaries  begin  to  swell,  and  their  base  is  elougated  into  a  footstalk,  as 
the  fruit  ripens,  one  or  two  inches  long.  When  the  fruit  is  perfectly 
ripe  it  becomes  an  ovate  acuminated  drupe.  It  is  a  native  of  Great 
Britain. 

R.  rostJlata  has  the  cells  of  the  anthei'3  nearly  round.  The  whole 
plant  is  very  slender ;  the  leaves  rather  filiform  than  linear ;  sheaths 
small  and  close  ;  nut  obliquely  ascending.  It  is  found  iu  salt  marshes 
in  Great  Britain. 

(Eabington,  Manual  of  British  Botany.) 

RUSCUS,  a  genus  of  Plants  belonging  to  the  natural  order 
LUiacite,  known  by  the  common  name  of  Butcher's  Broom.  The 
species  of  this  genus  are  evergreen,  and  on  this  account  are  fre- 
quently introduced  for  undergrowth  in  shrubberies.  The  genus  is 
known  by  its  dioecious  flowers,  of  which  the  barren  flowers  have  > 
perianth  of  6  single  leaves,  3-6-authers  with  the  filaments  combined 
at  the  base ;  in  the  fertile  flowers  the  same  perianth  with  a  tubular 
nectary,  single  style,  fruit  superior,  3-celled,  cells  2-seeded. 

R.  aciUeatus,  Common  Butcher's  Broom,  is  found  wild  in  Britain. 
It  has  ovate  attenuated  leaves,  very  acute,  rigid,  bearing  the  flowers 
upon  the  middle  of  their  upper  surface;  flowers  solitary,  rarely  2 
together,  subtended  by  a  flat  subulate  scarious  1-nerved  bract.  It  is 
found  in  bushy  places  and  woods.  The  Butcher's  Brooms  of  Europe 
were  once  celebrated  as  aperients  and  diuretics  on  account  of  their 
bitter  subacrid  mucilaginous  roots. 

if.  hypophyllum  had  considerable  reputation  at  one  time.  Its  seeds 
are  very  homy,  and  when  roasted  are  said  to  form  a  pleasant  substitute 
for  coffee. 

(Liudley,  Vegetable  Kingdom  ;  Babingtou,  Manual  of  British  Botany.) 

RUSH.  TJuncds.] 

RUSH,  DUTCH.  [Eqdisetom.] 

RUSH,  FLOWERING.  [BuTOHACEiE.] 

RUTA,  a  genus  of  plants  belonging  to  the  natural  order  Rutaccm. 
The  following  is  a  description  of  this  genus :  —  Calyx  4-partite, 
deciduous,  shorter  than  the  petals,  which  are  four  and  unguiculato, 
with  the  limb  vaulted.     Stamens  eight,  longer  than  the  petals; 
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filaments  subulate,  glabrous  ;  anthers  ovato,  obtuse  Receptacle 
broader  than  the  ovary,  marked  round  with  eight  nectariferous 
pores,  bearing  tho  petals  and  stamens  at  the  baso.  Carpels  4, 
partly  combined  by  means  of  tho  central  axis  (gynobaso)  into  one 
4-lobcd  ovary,  ovules  C-12  in  each  cell.  Styles  4,  distinct  at  tho 
base,  united  upwards  into  a  single  pistil  which  is  attenuated  towards 
the  apex.  Stigmas  4.  Capsules  4,  partly  united,  dehiscing  inter- 
nally at  the  apex.  Seeds  dotted.  Tho  species  of  this  geuus  are  suffru- 
tescent,  herbaceous,  or  perennial  plants,  with  alternate  exstipulate 
pinnated  or  decompound  leaves  covered  with  pellucid  dots.  The 
flowers  are  yellow,  rarely  white,  and  disposed  in  terminal  corymbs  or 
racemes.  De  Candolle  enumerates  24  species  of  Ruta,  of  which  com- 
paratively fow  are  generally  known  or  cultivated. 

R  graveolcns,  Common  Hue,  is  a  glaucous  hairless  erect  herb  or 
holt-shrubby  plant,  with  a  strong  heavy  unpleasant  smell,  growing  to 
the  height  of  about  two  feet.  The  leaves  are  supradecompound, 
alternate,  their  lateral  lobes  linear  or  nearly  so;  tho  terminal  ones 
obovate ;  they  and  all  other  parts  of  the  plant  are  covered  with 
transparent  dots.  Carpels  terminal,  leafless,  tricbotomous,  cymose ; 
petals  four,  wavy  concave,  a  little  irregularly  toothed.  Fruit  roundish, 
wai  ted,  four-lobed,  each  lobe  opening  into  two  valves. 

Rue  is  sometimes  called  Herb-Grace,  or  the  Herb  of  Grace,  and  in 
some  parts  of  England  Ave-Grace.  This  name  is  said  to  have  been 
given  to  it  on  account  of  its  use  in  exorcisms.  In  company  with  rose- 
mary it  has  been  used  from  time  immemorial  as  an  emblem  of  remem- 
brance and  grace  on  account  of  its  evergreen  foliage.  The  stamens  are 
remarkable  for  their  presenting  an  instanco  of  vegetable  irritability. 
When  tho  time  is  come  for  the  pollen  to  be  introduced  into  the  stigma, 
and  thus  presented  to  the  ovules,  the  stamens,  which  are  hard  and 
rigid,  and  almost  at  right  angles  with  the  style,  approach  the  stigma 
one  by  one,  and  after  remaining  in  contact  with  it  long  enough  to 
discharge  their  pollen,  they  return  back  to  their  original  position 
parallel  with  the  petals.    [Rue,  in  Arts  and  Sc.  Div.] 

RUTA'CE/E,  a  natural  order  of  Polypetalous  Exogenous  Plants, 
characterised  by  the  possession  of  hypogynous  stamens,  two  or  three 
times  as  many  as  the  petals,  cohering  carpels  with  from  3  to  5  valves, 
au  entire  ovarium  with  several  cells,  imbricate  calyx  with  four  or  five 
divisions,  symmetrical  hermaphrodite  flowers  with  petals  either 
wanting  or  as  many  as  the  lobes  of  the  calyx,  mostly  twisted  in  aesti- 
vation. Fruit  capsular,  tho  sarcocarp  mostly  separating  from  the 
endocarp.  Leaves  without  stipules,  opposite,  or  alternate,  simple, 
deeply  lobed  or  pinnate,  and  covered  commonly  with  pellucid 
resinous  dots.    They  are  trees,  small  shrubs,  or  herbaceous  plants. 


Hula  graveoleiu. 

a,  lobed  fruit  surrounding  the  central  axis  ;  b,  section  of  a  seed,  showing  the  ! 
embryo  lying  in  the  centre  of  the  albumen  ;  c,  flower,  showing  a  double  row  of 
stamens,  concrete  carpels,  and  rim  of  the  disc. 

This  order  embraces  the  Jlutcce  and  Diosmcce  of  A.  de  Jussieu, 
which  are  now  made  the  principal  sections  of  Rutacew.  Rutcce  are 
known  by  their  seeds  containing  albumen,  and  by  the  sarcocarp  of 
the  fruit  not  being  separable  from  the  endocarp.  In  Diosmece  the 
seeds  have  no  albumen,  and  the  sarcocarp  and  endocarp  are  separable 
into  distinct  bodies  when  the  fruit  is  ripe.  A.  St.  Hilaire  says  that 
the  observation  of  the  adhesion  of  the  sarcocarp  and  endocarp  in 
Rutece  has  been  made  on  unripe  specimens  of  the  plants,  and  that 
when  ripo  they  are  as  separable  as  iu  Diosmece.  Whatever  may  be  the 
real  state  of  the  case,  the  two  sections  are  too  obviously  related  in 
structure  and  general  properties  to  permit  of  so  slight  differences 
elevating  them  into  the  importance  of  distinct  natural  orders,  ifu/a- 
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cccc  agree  with  Auranlianctn  in  their  dotted  leaves,  definite  stamens, 
and  fleshy  dine.  With  Xantho.rylacev,  Simarubace<n,  and  Hamiriucett, 
they  have  also  many  points  of  analogy.  They  are  closely  allied  to 
ZygOphyllacCd  through  Piyanwa,  which  Jussieu  and  other  writers 
place  amongst  Rulaeea:.  They  are  found  in  the  south  of  Europe, 
and  iu  our  hemisphere  extend  as  far  as  the  limits  of  the  Old  World. 
Diosma  and  allied  genera  arc  found  at  the  Cape  of  Good  Hope. 
Australia  possesses  Borouias,  PhcbaliuniH,  Correal),  &c.  ;  and  great 
numbers  are  found  in  the  equinoctial  regions  of  America. 

Many  of  tho  plants  of  this  order  emit  a  powerful  and  usually 
offensive  odour  from  the  glands  that  cover  their  whole  surface.  The^e 
glands  arc  sometimes  so  full  of  a  volatilo  oil,  that  in  hot  weather  tho 
atmosphere  surrounding  the  plant  becomes  charged  with  it,  so  that  a 
lighted  taper  brought  near  tho  plant  will  cause  the  air  to  inflame. 
This  is  especially  the  case  with  Dictavmut.  The  Diosrnas,  or  Bucku 
Plants,  are  used  in  medicine  as  antispasmodics.  Tho  celebrated 
Angostura  Bark  is  produced  by  a  plant  (Galipca  officinale)  [Galii  la] 
belonging  to  this  order.    [Ruta  ;  Fkaxinklla  ;  Liosma.] 

RUTILE.  [Titanium.] 

RYACOLITE,  a  Mineral  resembling  Albilc.    It  contains  10  per 
cent,  of  soda.    It  comes  from  Mount  Somma  and  the  Eifel. 
RYE.  [Secale.] 
RYE-GRASS.  [Lolium.] 

RYNCH^EA,  or  RHYNOtLEA.  [Scolopacidje.I 
RYNCHOPS  (Linnaeus),  a  genus  of  Aquatic  Palmipede  Birds.  The 
word  would  be  more  correctly  written  Rhynchops  ('Pianos),  and 
indeed  ia  so  spelled  by  most  ornithologists;  but  the  word  stands  in 
the  last  edition  of  tho  '  Systema  Naturae,'  published  by  Linnaeus,  as  it 
appears  at  the  bead  of  this  article,  and  the  geuus  is  arranged  at  tho 
end  of  the  Anscres,  coming  immediately  after  Sterna,  which  last  is 
preceded  by  Larus. 

This  genus  has  been  variously  placed  by  zoologists.  It  has  the 
following  generic  characters  :  — Bill  longer  than  the  head,  straight  or 
nearly  so,  compressed,  and  iu  form  resembling  the  blade  of  a  knife, 
truncated,  and  with  the  appearance  of  having  been  broken  at  the 
point;  upper  mandible  much  shorter  than  the  lower,  and  with  a 
groove  into  which  the  lower  mandible  is  received  ;  nostrils  marginal, 
median.  Feet  moderately  long,  slender.  Wings  very  long ;  the  first 
quills  longest. 

The  extraordinary  structure  of  the  bill  in  this  bird  immediately 
fixes  the  attention.  In  appearance  it  looks,  at  first  sight,  like  a  worn 
or  imperfect  organ  :  in  reality  it  is  an  instrument  of  the  nicest 
adjustment  as  applicable  to  the  purposes  which  it  has  to  execute. 
Buffon,  as  was  too  frequently  his  wont,  condemns  an  organisation 
which  he  did  not  understand,  and  indeed  could  never  have  accurately 
examined.  On  account  of  tho  peculiarities  of  its  bill  the  bird  is 
popularly  called  the  Scissors  Bill. 

The  upper  mandible  at  its  base  overlaps  the  lower  with  its  edges  ; 
but  the  upper  edge  of  the  under  mandible,  which  consists  of  a  thin 
flattened  plate  or  blade,  is  received  in  a  groove  with  elevated  sharp 
edges,  on  the  lower  surface  of  the  upper  mandible  :  thi3  groove 
diverges  at  the  base,  and  thus  comes  to  overlap  the  lower  at  the  gape 
as  above  uoticed.  Catesby  speaks  of  it  as  "  a  wonderful  work  of 
nature,"  and  accurately  describes  it.  "  The  under  mandible,"  says  he, 
"  is  more  compressed  than  the  upper,  and  very  thin,  both  edges  being 
as  sharp  as  a  knife,  and  is  almost  an  inch  longer  than  the  upper 
mandible,  which  has  a  narrow  groove  or  channel  into  which  the  upper 
edge  of  the  lower  mandible  shuts." 


Bill  of  KjptcJtept. 


Bill  of  Bt/nchoju :  the  mandibles  closed,  and  seen  from  below. 

R.  nigra  is  the  Bec-en-Ciseaux  aud  Coupeur  d'Eau  of  the  French  ; 
Shecrwater,  Cut-Water,  Skimmer,  and  Black  Skimmer,  of  the  Anglo- 
Americans;  and  Piscator  of  the  Chilians. 
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The  male  is  about  19  inches  in  length ;  the  closed  wings  extend 
beyond  the  tail  4  inches  ;  alar  stretch  44  inches.  Length  of  the  lower 
mandible  4£  inches ;  of  the  upper  mandible  3£  inches ;  both  red,  tinged 
with  orange,  and  tipped  with  blank.  Upper  part  of  the  head,  neck, 
back,  and  scapulars,  black ;  wings  the  same,  except  the  secondaries, 
which  are  white  on  their  inner  vanes,  and  also  tipped  with  white. 
Tail  forked,  the  two  middle  feathers  about  an  inch  and  a  half  shorter 
than  the  exterior  ones,  all  black,  broadly  edged  on  either  side  with 
white ;  tail-coverts  white  on  the  outer  sides,  black  in  the  middle. 
Front,  cheeks  and  neck  below  the  eye,  throat,  breast,  and  all  the 
lower  parts,  white.    Legs  and  webbed  feet  red-lead  colour. 

The  female  is  only  1G  inches  long,  and  39  inches  in  alar  stretch; 
similar  with  the  male  in  plumage,  except  in  the  tail,  which  is  white- 
Bhafted  and  broadly  centred  with  black. 

There  are  oblique  strias  on  the  lower  mandible,  which  become  most 
apparent  in  the  dead  and  dry  specimen. 

It  is  a  native  of  the  tropical  and  temperate  parts  of  America. 


Cut-Water  {Rynchops  nigra). 


Linnoeus  thus  succinctly  and  truly  describes  its  habits  : — "  Volando 
aquas  supci-ficiein  radit,  ex  ilia  insecta  pisciculosque,  mandibulo  infe- 
riore  introducta,  cxtrahit;  vietitat  etiam  conchiliis."  Catesby  says  : — 
"  These  birds  frequent  near  the  sea-coasts  of  Carolina.  They  fly  closp 
to  the  surface  of  the  water,  from  which  they  seem  to  receive  some- 
what of  food.  They  also  frequent  oyster-banks,  on  which  I  believe 
they  feed ;  the  structure  of  theif  bills  seems  adapted  for  that 
purpose." 

WiLon  thu3  describes  their  mode  of  taking  food  on  the  wing : — 
"  The  Sheerwater  is  formed  for  skimming  while  on  the  wing  the  sur- 
face of  the  sea  for  its  food,  which  consists  of  small  fish,  shrimps, 
young  fry,  &c,  whose  natural  haunts  are  near  the  shore  and  towards 
the  surface.  That  the  lower  mandible,  when  dipped  into  and  cleaving 
the  water,  might  not  retard  the  bird's  way,  it  is  thinned  and  sharpened 
like  the  blade  of  a  knife;  the  upper  mandible,  being  at  such  times 
elevated  above  the  water,  is  curtailed  in  its  length,  as  being  less  neces- 
sary, but  tapering  gradually  to  a  point,  that  on  shutting  it  may  suffer 
no  opposition.  To  prevent  inconvenience  from  the  rushing  of  the 
water,  the  mouth  is  confined  to  the  mere  opening  of  the  gullet,  which 


indeed  prevents  mastication  taking  place  there ;  but  the  stomach,  or 
gizzard,  to  which  this  business  is  solely  allotted,  is  of  uncommon 
hardness,  strength,  and  muscularity,  far  surpassing  in  these  respects 
any  other  water-bird  with  which  I  am  acquainted.  To  all  these  is 
added  a  vast  expansion  of  wing,  to  enable  the  body  to  sail  with  suffi- 
cient celerity  while  dipping  in  the  water.  The  general  proportion  of 
the  wing  of  our  swiftest  hawks  and  swallows  to  their  breadth  is  aa 
one  to  two ;  but  in  the  present  case,  as  there  is  not  only  the  resist- 
ance of  the  air  but  also  that  of  the  water  to  overcome,  a  still  greater 
volume  of  wing  is  given,  the  Sheerwater  measuring  nineteen  inches 
in  length,  and  upwards  of  forty-four  inches  in  extent.  In  short, 
whoever  has  attentively  examined  this  curious  apparatus,  and  observed 
the  possessor,  with  his  ample  wings,  long  bending  neck,  and  lower 
mandible  occasionally  dipped  into  and  ploughing  the  surface,  and  the 
facility  with  which  he  procures  his  food,  cannot  but  consider  it  a  mere 
playful  amusement,  when  compared  with  the  dashing  immersions  of 
the  tern,  the  gull,  or  the  fish-hawk,  who  to  the  superficial  observer 
appear  so  superiorly  accommodated.  The  Sheerwater  is  most  fre- 
quently seen  skimming  close  along  shore,  about  the  first  of  the  flood. 
I  have  observed  eight  or  ten  in  company  passing  and  repassing  at  high 
water,  dipping  with  extended  neck  their  open  bills  into  the  water  with 
as  much  apparent  ease  as  swallows  glean  up  flies." 

Mr.  Nuttall  states  that  the  Cut-Water,  or  Black  Skimmer,  is  a  bird 
of  passage  in  the  United  States,  appearing  in  New  Jersey  (to  the 
north  of  the  sea-coast  of  which  he  believes  it  is  unknown)  from  its 
tropical  quarters  early  in  May  ;  and  he  thinks  that  it  probably  passes 
the  breeding  season  along  the  whole  of  the  southern  coast  of  the 
United  States.  In  New  Jersey  it  "resides  and  breeds  in  its  favourite 
haunts,  along  the  low  sand-bars  and  dry  flats  of  the  straud  in  the 
immediate  vicinity  of  the  ocean.  Their  nests  have  been  found  along 
the  shores  of  Cape  May  about  the  beginning  of  June,  and  consist  of 
a  mere  hollow  scratched  out  in  the  sand,  without  the  addition  of  any 
extraneous  materials.  The  eggs  are  usually  three  in  number,  oval, 
about  one  inch  and  three-quarters  to  two  inches  by  one  inch  and  a 
quarter,  and  nearly  pure  white,  marked  almost  all  over  with  large 
umber-brown  blotches  and  dashes  of  two  shades,  and  other  faint  ones 
appearing  beneath  the  surface.  In  some  eggs  these  particular  blotches 
are  from  half  an  inch  to  an  inch  in  length.  As  the  birds,  like  the 
terns  and  gulls,  to  which  they  are  allied,  remain  gregarious  through  the 
breeding  season,  it  is  possible  to  collect  half  a  bushel  or  more  of  the 
eg^'s  from  a  single  sand-bar,  within  the  compass  of  half  an  acre ;  and 
though  not  very  palatable,  they  are  still  eaten  by  the  inhabitants  of 
the  coast.  The  female  only  sits  on  her  nest  during  the  night,  or  in 
wet  and  stormy  weather;  but  the  young  remain  for  several  weeks 
before  they  acquire  the  full  use  of  their  wings,  and  are  during  that 
period  assiduously  fed  by  both  parents  :  at  first  they  are  scarcely 
distinguishable  from  the  sand  by  the  similarity  of  their  colour,  and 
during  this  period  may  often  be  seen  basking  in  the  sun,  and  spread- 
ing out  their  wings  upon  the  warm  beach.  The  pair,  retiring  to  the 
south  in  September,  or  as  soon  as  their  young  are  prepared  for  their 
voyage,  raise  but  a  single  brood  in  the  season."  ('  Manual  of  the 
Ornithology  of  the  United  States  and  of  Canada,'  vol.  ii.) 

The  same  author  states  that  this  species  is  met  with  in  the  equa- 
torial regions  of  America,  where  it  is  resident  as  far  as  Surinam,  but 
never  penetrates  into  the  interior,  bemg,  properly  speaking,  an  oceanic 
genus. 

M.  Lesson  remarks  that,  though  this  bird  closely  approaches  the 
species  belonging  to  the  Antilles,  it  it  still  possible  that  it  may  be 
distinct  from  it. 

RYTINA.  [Cetacea.] 


SaaRA.  [Draconina.] 
SABADILLA.    [Cebadilla  ;  Helonias.] 
SABBA'TIA.  a  genus  of  North  American  Plants,  belonging  to  the 
natural  order  Gentiamacece.    The  genus  is  known  by  a  5-12-parted  calyx, 
rotate  5-12-parted  corolla,  withering  on  its  capsule,  revolute  anthers, 
stigma  with  two  straight  arms,  becoming  at  length  spirally  twisted, 
and  a  1-celled  capsule,  with  the  valves  turned  a  little  inwards.  There 
are  several  species  of  Sabbatia,  all  of  which  are  characterised  by  the  pos- 
session of  a  pure  bitter  ]  principle,  and  on  this  account  they  are  exten- 
sively used,  in  North  America,  in  intermittent  and  remittent  fevers, 
and  as  tonics.    The  species  most  commonly  used  is  the  S.  angularis. 
SABELLA.  [Annelida.] 
SABELLA'RIA.  [Annelida.] 

SA'BIA,  a  genus  of  Plants  named  by  Mr.  Colebrooke  from  the 
Indian  name,  Sabja,  of  one  of  the  species.  It  is  usually  referred  to 
the  natural  family  Terebinthacece,  but  it  is  now  attached  as  an  anoma- 
lous genus  to  the  group  Anacardice  which  is  separated  from  them. 
The  species  form  ornamental  climbing-shrubs,  with  smooth  lanceolate 
alternate  leaves  suited  to  the  shrubberies  of  this  country. 

SABI'NEA  (named  by  De  Candolle,  in  honour  of  Joseph  Sabine, 
F.R.S.),  a  genus  of  Plants  belonging  to  the  natural  order  LegtiminotCB. 
The  violet  flowers  of  S.  Florida  "re  considered  poisonous. 


1     SABLE.  [MusteliDjE.] 

SACCHARITE,  a  Mineral  resembling  granular  felspar,  of  a  greenish- 
white  colour,  and  with  the  constitution  of  Leucite.    It  is  found  in 

Silesia. 

SA'CCHARUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Qraminacece.  One  of  the  species  yields  the  well-known  product 
sugar,  and  is  called  the  Sugar-Cane. 

The  Sugar-Cane  was  introduced  by  the  Saracens  into  the  south  of 
Europe,  but  the  period  is  not  well  ascertained.  Gibbon  says  they 
introduced  it  into  Sicily  soon  after  they  got  possession  of  the  island. 
About  the  year  1420  sugar  was  much  cultivated  by  the  Portuguese  in 
Madeira.  In  1503  we  read  of  sugar  being  imported  from  the  Canaries, 
and  in  1506  sugar-canes  were  carried  thence  to  Hispaniolain  the  West 
Indies.  But,  besides  the  Indian  cane,  another,  and  a  much  more 
prolific  kind,  that  of  Otaheite,  was  introduced  into  the  West  Indies 
about  1794,  and  about  the  same  time,  or  in  1796,  the  China  sugar- 
cane was  introduced  into  India.  The  Chinese  and  Indians  seem  both 
therefore  to  have  had  independent  means,  that  is,  distinct  plants  from 
which  they  could  extract  sugar ;  and,  as  history  shows,  they  did  so  at 
very  early  periods.    [Sugar,  in  Arts  and  Sc.  Div.] 

The  genus  Saccharum  contains  numerous  species,  which  are  usually 
easily  distinguished  by  their  highly  ornamental  nature,  by  the  light 
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SACCOLABIUM. 


SAKIS. 
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and  feathery  or  rather  silk-like  inflorescence.  The  Rpecies  are  widely 
distributed  through  the  tropical  parts  of  tho  world.  The  genus  is 
distinguished  by  tho  spikclots  being  all  fortiloand  In  pairs,  one  sessile, 
tho  other  stalked,  articulated  at  tho  base,  2-floworcd,  tho  lower  floret 
neuter  with  one  palea,  tho  upper  hermaphrodite  with  two  paleio. 
Glumes  2,  membranous.  Palero  transparent,  awnless;  those  of  tho 
hermaphrodite  flowers  niinuto,  unequal.  Stamens  3.  Ovary  smooth; 
etyles  2,  long ;  stigmas  feathered  with  simple  hairs.  Scales  2,  distinct, 
obscurely  2-  or  3-lobed  at  tho  point.    Caryopsis  smooth. 

S.  officinarum,  tho  best  known  species,  or  that  yielding  sugar  in 
India,  is  cultivated  in  all  parts  of  that  country,  and  several  varieties 
are  known.  It  was  introduced  into  tho  south  of  Europe  and  tho 
Canaries,  and  thence  into  the  West  Indies.  Another  species  intro- 
duced from  China,  was  named  S.  Sinense  by  Dr.  Roxburgh.  It  was 
extensively  distributed  throughout  India,  and  still  is  so  to  some 
extent,  as  the  canes  are  large,  rich  in  juice,  and  hard  enough  to  resist 
the  attacks  of  the  white  ants.  Withiu  the  last  few  years,  the  Otoheite 
sugar-cane  has  been  introduced  from  the  Mauritius  into  India,  and 
rapidly  spread  through  the  country.  It  is  no  doubt  the  same  species 
that  was  many  years  since  introduced  into  tho  West  Indies.  It  ia 
probably  the  Canue  de  Haite  of  Tussac,  or  S.  violaceum. 

Some  of  the  species  of  Saccharum,  owing  to  the  Bilex  in  their 
cuticle,  are  so  durable  that  they  are  employed  in  India  for  thatching, 
such  as  S.  canaliculalum  and  S.  cylindricum.  This  is  the  case  with 
S.  tpontaneum,  which  also  makes  good  mats.  The  natives  of  Bengal 
make  their  pens  of  the  hollow  stems  of  S.  semidtcumbens  and  of  S. 
fuscum.  The  latter,  as  well  as  the  culms  of  <S'.  porceriua,  are  also 
used  for  screens  and  light  fences,  and  other  economical  purposes. 

SACCOLA'BIUM,  a  genus  of  Plants  belonging  to  the  tribe  Vand((e 
and  the  natural  order  Orchidacew,  now  extensively  cultivated  in  hot- 
houses especially  dedicated  to  their  cultivation.  This  is  an  Asiatic 
genus,  found  iu  the  Indian  Archipelago,  the  Malay  Peninsula,  and 
thence  extending  north  along  tho  Himalayau  Mountains  to  30"  4' 
N.  lat.,  where  S.  (juttatum  is  found  on  trees,  as  well  as  in  more 
southern  latitudes.  The  genus  consists  of  caulescent  epiphytes,  with 
2-rowed  coriaceous  leaves,  which  are  often  oblique  at  the  apex.  The 
flowers  are  axillary,  and  either  racemose  or  solitary. 

SA'CCOMYS.  [Murid.h.] 

SACKED-BEANS,  or  Lotos,  [Nklumbium.J 

SAFFLORITE,  a  variety  of  tin  white  cobalt. 

SAFFLOWER.  [Carthamus.] 

SAFFRON.  [Cnocus.] 

SAGAPENUM.  [Ferula.] 

SAGE.  [Salvia.] 

SAGENA'RIA.  [Coal-Plants.] 

SAGENO'CRINUS.  [Echinodermata.] 

SAGERE'TIA,  a  genus  of  Plants  belonging  to  the  natural  order 
of  Rhamrtacea;,  formed,  by  M.  A.  Brongniart,  of  old  species  of  Zizyphus 
and  of  Rhamnus,  and  named  after  M.  Sageret,  a  French  vegetable 
physiologist.  The  species  are  found  in  both  South  and  North  America, 
Java,  China,  and  in  India  along  the  foot  of  the  Himalayas.  The  only 
species  which  requires  particular  notice  is  S.  thee' sans,  which  is  remark- 
able as  being  employed  as  a  substitute  for  tea,  even  in  China,  where 
the  poor  are  described  by  Osbeck  as  making  use  of  the  leaves  in  the 
same  manner  as  those  of  the  true  tea,  and  for  which  it  makes  a  good 
substitute  from  its  astringency  and  fragrance. 

SAGl'NA,  a  genus  of  Plants,  from  'sagino,'  to  cram  or  fatten,  a 
name  not  very  appropriate.  This  genus  belongs  to  the  natural  order 
A  hinacece,  and  is  characterised  by  possessing  an  inferior  calyx,  with 
4  spreading  permanent  sepals ;  4  ovate  obtuse  petals,  shorter  than 
the  calyx ;  4  stamens ;  superior  ovary,  with  4  short  styles  ;  capsule 
splitting  into  4  valves,  and  numerous  minute  seeds  attached  to  a 
central  placenta.  They  form  small  herbs,  which  are  very  generally 
diffused  over  the  temperate  regions  of  the  globe. 

The  following  species  are  British  : — 

S.  procumbens,  with  the  central  stem  very  short ;  the  leaves  linear, 
curved ;  the  apex  of  the  peduncles  reflexed,  but,  after  flowering, 
ultimately  erect. 

S.  apetala,  with  the  leaves  linear-mucronate. 

S.  ciliala  has  the  outer  sepal  pointed,  exceeding  and  adpressed  to 
tho  mature  capsule ;  their  lips  patent. 

S.  maritime/,  has  the  central  stem  elongated,  forked ;  leaves  fleshy, 
blunt;  peduncles  always  erect. 

S.  saxatilis  has  the  central  stem  short  and  barren ;  peduncles  and 
calyx  glabrous. 

S.  suhulata  has  the  leaves  awned ;  peduncles  and  calyx  glandular, 
hairy. 

S.  nodosa  has  the  upper  leaves  fasciculated  ;  petals  much  longer 
than  the  calyx.    This  species  is  called  Knotted  Spurrey. 
(Babington,  Manual  of  British  Botany.) 

SAGITTA'RIA  (from  'sagitta,'  an  arrow,  a  term  indicating  the 
Bhape  of  the  leaves),  a  genus  of  Plants  belonging  to  the  natural  order 
Alumacea:  The  genus  is  characterised  by  possessing  barren  and 
fertile  flowers,  with  a  3-leaved  calyx  and  3  petals.  The  fertile  flowers 
have  numerous  pistils  collected  into  a  head,  and  1-seeded  compressed 
and  margined  pericarps.  The  species  of  this  genus  are  water-plants, 
and  are  found  in  tho  better  and  temperate  parts  of  the  globe, 
and  are  frequently  rem.,  ^..lole  for  the  beauty  of  their  flowers.  The 


only  species  indigenous  in  this  country  is  the  <V.  laijitlifolia,  Common 
Arrowhead,  which  is  known  by  iu  arrow-shaped  leaves  with  lun- 
coolato  straight  lobes.  Tho  rhizomata  of  many  of  the  species  contain 
amylaceous  matter,  and  form  ■  nutritious  food,  for  which  purpose 
they  are  said  to  bo  used  by  tho  Kalinuk  Tartars. 

SAGO.  [Food.] 

SAGOU1N.    |  Sapajous.] 

SAGRA.  [Eui'oda.] 

SAGUERUS.  [Saous.] 

SAGUINUS.    |  Sapajous.] 

SAGUS,  or  SAGUERUS,  a  genus  of  Plants  belonging  to  tho  family 
of  Palms.  Tho  leaves  are  pinnated  ;  tho  flowers  monoecious ;  the 
spadix  branched,  without  any  common  spathe,  but  with  nuinerou.4 
partial  ones;  the  fruit  hard,  shining,  its  surface  divided  into  nume- 
rous rhomboidal  spaces.  The  species  are  natives  of  tho  islands  of 
tho  Indian  Archipelago,  and  yield  sago. 

jS.  Icevis,  the  True  Sago-Palm,  has  the  petioles  anil  Kpathes  unarmed. 
This  palm  furnishes  most  of  the  sago  sent  to  Europe. 

S.  Rumpliii  has  the  petioles  and  spathes  guarded  by  strong  prickle!, 
According  to  Martin,  the  sago  yielded  by  this  plant  i->  used  principally 
in  India,  and  seldom  exported.  [Food.] 

SAHLITE.  [Augite.] 

SAlGA.  [Antilope^e.] 

SAIMIRI.  [Sapajous.] 

SAINFOIN.  [Onobrychis.] 

SAINT  BONIFACE'S  PENNIES,  the  separated  portions  of  the 
stalk  of  the  Lily  Encrinite.  [Enckinites.J 

SAINT  CASSIAN  BHDS.    [Sec  Supplement.] 
SAINT  CUTHBERT'S  BEADS.  [Encrinitis.1 
SAINT  IGNATIUS'S  BEAN.  [Loqaniace^.J 
SAIS1N.  [Antilopeje.] 
SAJOU.  [Sapajous.] 

SAKIS.  The  genus  Pithccia  of  Desmarest  and  Illiger  comprehends 
those  American  Monkeys  which  are  generally  known  by  the  name  of 
Sakis,  or  rather  those  Sakis  which  have  for  the  most  part  long  and 
bushy  tails,  and  thus  have  obtained  the  name  of  Fox-Tailed  Monkeys; 
for  the  term  Saki,  in  its  general  application,  designates  any  American 
monkey  whose  tail  is  not  prehensile. 

Pithccia  has  the  facial  angle  60  degrees;  head  round;  muzzle  short; 
ears  moderate,  rounded  ;  canine  teeth  very  strong.  Tail  shorter  than 
the  body,  not  prehensile,  and  covered  with  very  long  hairs.  Feet 
pentadactyle  ;  nails  claw-like,  short  and  bent.    Habits  nocturnal. 

Dental  Formula: — Incisors,  -;  Canines,  Molars,  ?ZZ?  =  36. 

4  1—1  6—6 

P.  Satanas  is  the  Cuxio  of  Humboldt ;  Cebus  Satanas,  Hoffm. ; 
Brachyurus  Isradita,  Spix. 

Colour  entirely  dusky  black,  paler  beneath,  where  the  hair  becomes 
very  thin,  and  has  a  purplish  tinge  which  is  visible  on  the  face  and 
hands.  Hair  of  the  very  bushy  tail,  which  is  nearly  of  the  length  of 
the  body,  long  and  soft.  Total  length,  including  the  tail,  about 
2  feet  9  inches. 

The  hair  of  the  head  is  thick,  and  falls  over  the  forehead,  and  the 
beard  is  very  much  developed. 
The  female  is  rusty  brown. 

It  inhabits  the  forests  of  Brazil  —  Para,  on  the  banks  of  the 
Orinoco. 

It  is  partial  to  the  fruit  of  a  kind  of  palm  ;  and  it  is  represented  in 
the  act  of  eating  it.  by  Humboldt,  from  whose  figure  ours  is  taken. 


Pithecia  Sataniu. 
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SAL-AMMONIAC. 


SALICORNIA. 


P.  melanocephala.  This  is  the  Sirnia  melanocephala  and  Cacajao 
of  Humboldt  and  Bonpland ;  also  called  in  America  Caruiri,  Monofeo, 
Chacuto,  Chucuzo,  and  Mono-Robon. 

Head  very  round,  naked,  and  of  a  dull  black  colour,  its  physiognomy 
reminding  the  spectator  of  an  old  negro ;  the  hair  of  the  head  directed 
forwards ;  eyes  large  and  sunk,  and  the  eyebrows  composed  of  strong 
bristles ;  nose  fiat,  separation  of  the  nostrils  wide ;  no  beard ;  ears 
bare  and  very  large. 

It  inhabits  the  forests  which  border  the  Rio  Negro  and  Rio 
Cassiquiare. 

All  kinds  of  fruit  are  acceptable  to  the  voracious  Cacajao,  which  is 
a  weak,  very  inactive,  mild-tempered,  and  timid  animal.  It  even 
shrank  from  some  of  the  small  Sapajous.  It  trembled  violently  at 
the  sight  of  a  crocodile  or  serpent.  When  about  to  seize  anything,  it 
stretches  forth  its  arms  in  the  manner  indicated  in  the  cut,  and  holds 
the  object  with  difficulty,  on  account  of  the  length  and  slenderness  of 
the  fingers.    It  lives  in  troops. 


Pithecia  melanocephala. 

P.  Chiropotes,  the  Capuchin  of  the  Orinoco,  is  very  like  P.  Satanas, 
except  in  colour,  indeed  so  like,  that  an  uncoloured  figure  of  the  one 
might  well  serve  for  that  of  the  other.  P.  Chiropotes  is  brownish-red  ; 
the  beard  is  blackish-brown,  arises  below  the  ears,  and  covers  a  part 
of  the  breast.  The  eyes  are  sunk  and  large.  The  tail,  like  that  of 
P.  Satanas,  is  bushy.    The  claws  are  bent,  except  on  the  thumbs. 

SAL-AMMONIAC,  a  Hydrochlorate  of  Ammonia,  occurring  in 
volcanic  regions,  as  Etna,  Vesuvius,  and  the  Sandwich  Islands.  The 
sal-ammoniac  of  commerce  is  manufactured  from  animal  matter  and 
coal-soot.  [Ammonia,  in  Arts  and  Sc.  Div.]  Sal-Ammoniac  occurs 
in  white  crusts  or  effioresences.  It  crystallises  in  regular  octahedrons, 
and  is  soluble  in  three  parts  of  water.  When  quick-lime  is  mixed  with 
it,  it  gives  off  a  strong  smell  of  ammonia. 

SALA'CIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Hippocrateacew,  which  has  been  so  differently  defined  by  different 
botanists,  that  it  sometimes  includes  species  found  in  Asia,  Africa,  and 
America.  At  other  times,  the  American  species  are  referred  to  the 
genus  Tonsella,  and  the  African  species  to  the  genus  Calypso,  and 
those  of  India  to  the  genus  Johnia,  the  last  named  in  compliment  to 
Dr.  John,  a  Danish  missionary,  who  was  one  of  the  founders  of  the 
Botanic  Garden  at  Tranquebar,  and  sent  many  new  plants  to 
Dr.  Roxburgh.  The  whole  are  formed  of  species  which  have  little 
beauty,  but  the  fruit  of  both  the  species  of  Johnia  is  eatable. 

SALAMANDER.  [Amphibia.] 

SALAMANDRIDjE.  [Amphibia.] 

SALANX,  a  genus  of  Fishes  belonging  to  the  family  Esocidas. 
SALARIAS,  a  genus  of  Indian  Fishes  belonging  to  the  family 
Qobioida. 
SALEA.  [Draconina.] 
SALE'NIA.  [Echinodermata.] 

SALICA'CEiE,  Willow-  Worts,  a  natural  order  of  Apetalous  Exoge- 
nous Plants,  possessing  the  following  characters  : — Flowers  with  pistils 
or  stamens  alone,  growing  on  the  same  or  different  plants,  and  arranged 
in  the  form  of  an  amentum ;  stamens  separate,  or  united  together  with 
2-celled  anthers  ;  a  superior  ovary,  with  1  or  2  cells ;  numerous  erect 
ovules  ;  style  single,  with  2  stigmas,  or  absent ;  many-seeded,  comose, 
10-12-celled,  coriaceous  fruit;  seeds  comose,  and  either  attached  to 
the  lower  part  of  the  axis  of  each  valve,  or  to  the  base  of  the  cell ; 
albumen  absent ;  embryo  erect ;  radicle  inferior.  They  are  tree3  or 
shrubs,  with  simple  alternate  leaves,  and  deciduous  or  persistent 
stipules.    Combined  with  Corylacece  and  Betulacece,  they  formed  part 


of  the  natural  order  Amentacem  of  Jussieu,  but  they  have  been  sepa- 
rated by  Richard.  They  are  distinguished  from  Corylaceai  by  the 
absence  of  a  calyx,  and  frequently  by  the  venation  of  their  leaves : 
from  Betulacece  they  are  known  by  their  hairy  seeds  and  polyspermous 
2-valved  fruit.  They  are  generally  found  inhabiting  woods  in  the 
northern  districts  of  Europe,  Asia,  and  America.  The  most  northern 
woody  plant  that  is  known,  the  Salix  arctica,  belongs  to  this  order. 
There  are  only  two  genera  in  this  order,  Salix  and  Populus  ;  but  they 
are  of  great  importance  on  account  of  their  timber  and  various 
economical  uses.    [Salix  ;  Pofulus.] 
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a,  branch  with  staminiferous  flowers  ;  b,  ditto,  with  pistilliferous  flowero ; 
c,  staminiferous  bract,  with  abortive  pistil ;  d,  pistilliferous  bract,  with  closed 
ripened  pistil ;  e,  ditto,  with  valves  open  ;  f,  seed,  with  hair ;  g,  section  of  fruit, 
showing  seeds;  h,  section  of  seeds,  showing  cotyledons. 

SALICARIA,  a  genus  of  Birds  belonging  to  the  family  Sylviadce,  and 
separated  by  Mr.  Selby  from  the  genera  Locustella  and  Sylvia.  "  The 
rounded  form  of  the  tail,"  Eays  Mr.  Yarrell,  "  the  outer  feathers  being 
much  shorter  than  those  in  the  middle,  and  the  partiality  of  these 
birds  to  moist  situations,  particularly  conspicuous  in  the  Sedge  and 
the  Reed  Warblers,  appear  to  separate  them  from  the  Sylvan  Warblers." 
There  are  four  British  species  of  this  genus. 

S.  locustella,  the  Grasshopper  Warbler,  is  so  called  from  its  very 
peculiar  and  almost  incessant  cricket-like  note.  It  comes  to  this 
country  from  the  south,  and  appears  about  the  middle  of  April,  and 
departs  in  September.  It  is  a  shy  bird,  keeping  at  the  bottom  of  a 
hedge,  and  creeping  along  more  like  a  mouse  than  a  bird.  It  feeds  on 
small  snails,  slugs,  and  insects. 

S.  phragmites,  the  Sedge- Warbler,  Sedge-Bird,  is  found  during  the 
summer  in  thick  patches  of  reeds  or  willows,  in  marshes,  or.  on  the 
low  sides  of  rivers,  or  on  islands.  Like  the  last,  it  is  a  summer  visitor, 
arriving  in  April  and  leaving  in  September.  White  of  Selbourne  first 
observed  its  power  of  imitating  the  notes  of  other  birds,  as  well  as  of 
its  occasionally  singing  at  night.  It  measures  4|  inches,  and  is  some- 
what a  less  bird  than  the  last. 

S.  luscinoides,  Savi's  Warbler,  Willow  Locustella.  It  is  a  rare  bird 
in  this  country,  but,  like  the  group  to  which  it  belongs,  it  frequents 
moist  and  shaded  situations,  among  reeds  aud  bushes,  near  water. 

S.  arundinacea,  the  Reed-Warbler,  the  Night- Warbler,  the  Reed- 
Wren.  It  is  always  found  in  company  with  the  Sedge- Warbler,  but 
is  not  so  numerous  in  this  country  as  that  bird.  It  arrives  here  in 
April  and  departs  in  September.  It  sings  usually  in  the  day,  but 
sometimes  at  night.  "  The  character  of  the  beak,  the  entire  absence 
of  the  buffy  white  stripe  over  the  ear-coverts,  and  the  uniform  colour 
of  the  whole  of  the  upper  surface  of  the  body  of  this  bird,  distinguish 
it  from  either  the  Grasshopper- Warbler  or  the  Sedge-Warbler,  with 
both  of  which  however  it  has  many  habits  in  common."  [Sylviad^:.] 

(Yarrell,  History  of  British  Birds.) 

SALICI'NI^E.  [SALiCACEiE.] 

SALICORNARIA.    [Polyzoa;  Cellarlea.] 

SALICO'RNIA  (from  '  sal,'  salt,  and  '  cornu,'  a  horn,  in  reference 
to  the  taste  and  form  of  the  plant),  a  genus  of  Plants  belonging  to  the 
natural  order  Chenopodiacece.  It  is  characterised  by  a  single  turbinate 
fleshy  obscurely-lbbed  perianth  ;  10-12-stamens ;  short  style;  bi-trifid 
stigmas ;  fruit  a  utricle  with  a  single  seed.  The  species  are  mostly 
weeds  inhabiting  moist  salt  districts  on  the  coasts  of  the  north  of 
Europe,  Africa,  and  America. 

S.  herbacea,  Jointed  Glasswort,  is  a  common  plant  in  the  salt  marshes 
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and  on  the  banks  of  Rait  rivers  in  Great  Britain.  It  in  known  by  iU 
kerbaeeous  stem,  compressed  and  notchod  articulatioiiH,  somewhat 
thickened  upwards,  and  cylindrical  spiken  slightly  tapering  at  tho 
extremities.  This  and  many  other  species  belonging  to  tho  gonus,  and 
to  the  other  genera  of  the  samo  natural  family,  yield  a  great  quantity 
of  soda,  for  tho  purpose  of  obtaining  which  they  are  collected  on  tin; 
coasts  of  the  South  of  Europe  and  the  North  of  Africa.  This  species 
is  often  eaten  as  a  salad  or  pickle  under  the  name  of  Samphire,  but  is 
n  different  plant  from  the  true  Samphire.  [OuiTiiMUM.] 

S.  radicans  has  a  creeping  stem,  and  1b  considered  by  gome  botanists 
a  variety  of  the  last. 

S.  fruticosa,  Shrubby-Jointed  Qlasswort,  is  a  doubtful  native  of 
Great  Britain,  but  grows  largely  in  tho  south  of  Europe  and  in  North 
America,  and  is  used  for  the  same  purposes  as  the  above. 

SAL1KEKOUS  SYSTEM.    [Red-Sandstone  Formation.] 

SALISBU'RIA,  a  genus  of  "Plants  belonging  to  the  natural  order 
Taxacete,  named  in  honour  of  It.  A.  Salisbury,  a  modern  botanist  of 
distinction.  The  tree,  which  is  tho  only  one  of  the  genus,  has  long 
been  known  by  the  Japanese  name  Gingko.  The  genus  is  characte- 
rised by  having  monoecious  flowers.  The  male  flowers  disposed  in  a 
filiform  naked  catkin,  without  calyx  or  corolla;  stamens  numerous ;  the 
anthers  composed  of  2  cells,  which  aro  pendulous,  and  united  only 
at  the  apex.  Female  flowers  solitary  and  terminal ;  calyx  4-fid,  or 
rather  a  cup-shaped  disc,  from  tho  thickened  apex  of  tho  peduncle, 
surrounds  the  base  of  the  solitary  ovule;  fruit  forming  a  drupe,  which 
has  its  base  supported  by  a  fleshy  cup,  with  a  juicy  white  pulp ;  seed 
nut-like,  with  an  osseous  shell;  kornel  white;  embryo  axillary, 
dicotyledonous,  radicle  above. 

S.  adianti folia,  the  Gingko,  grows  naturally  in  Japan,  is  much  culti- 
vated in  China,  and  is  found  in  many  gardens  in  Europe  Fine  old 
specimens  may  bo  seen  at  Kew  and  in  the  Apothecaries'  Garden  at 
Chelsea.  In  congenial  climates  it  attains  the  size  of  the  walnut.  It  is 
remarkable  for  the  form  of  its  leaves,  which  are  wedge-  or  fan-shaped, 
deeply  cut  in  the  centre  or  bilobed,  and  finely  striated  with  veins, 
having  some  resemblance  to  the  leaves  of  some  species  of  Adiantum, 
whence  it  is  commonly  called  Maiden-Hair  Tree  in  this  country.  The 
pulp  of  the  fruit  is  austere-tasted,  but  the  kernel  is  sweet,  with  some 
degree  of  bitterness  when  raw,  but  agreeable  as  a  dessert  when  roasted 
like  chestnuts.  They  are  much  eaten  in  China.  Dr.  Abel  says  he 
saw  the  fruit  exposed  in  the  markets  in  China,  but  could  not  find  out 
to  what  purpose  it  was  applied.  [Conifers.] 

SALI  VA,  SALIVARY  GLANDS.  The  principal  glands  by  which 
the  saliva  is  secreted  are  six  in  number,  three  being  situated  on  each 
side  of  the  face,  namely,  the  parotid,  the  submaxillary,  and  the  sub- 
lingual glands.  Of  these  the  parotid  is  considerably  the  largest,  and 
has  been  already  described.  [Parotid  Gland.]  The  submaxillary 
gland,  which  is  next  in  size,  has  its  principal  mass  situated  immedi- 
ately behind  and  beneath  the  middle  of  the  base  of  the  lower  jaw, 
below  the  mylohyoideus  muscle,  round  the  posterior  edge  of  which  a 
portion  of  it  is  continued,  and  leads  to  the  submaxillary  or  Whartonian 
duct.  The  latter  passes  forwards  and  inwards,  and  opens  on  the  sur- 
face of  the  mucorfs  membrane  of  the  mouth,  just  by  the  side  of  the 
fraeuum  of  the  tongue.  The  sublingual  gland  is  the  smallest  of  the 
chief  salivary  glands;  it  is  situated  close  by  the  duct  of  the  submaxil- 
lary, into  which  several  of  its  ducts  open  ;  others  have  their  orifices 
on  the  surface  of  the  mucous  membrane  of  the  mouth,  by  the  side  of 
the  frcenuui  liuguse,  and  further  outwards.  Besides  these  larger  glands 
there  are  a  vast  number  more  which  secrete  saliva,  and  which  are 
situated  in  the  substance  of  the  lips  and  cheeks  immediately  beneath 
their  mucous  membrane,  on  whose  surface  their  ducts  open.  Indeed 
the  whole  interior  of  the  lips  and  cheeks  is  lined  by  a  congeries  of 
small  glands,  which  in  structure  closely  resemble  the  salivary,  and 
probably  do  not  differ  from  them  in  function. 

The  saliva  as  it  exists  in  the  mouth  is  not  only  the  produce  of  these 
glands,  but  also  of  the  buccal  surface  of  the  mouth.  When  not  mixed 
with  air  it  is  a  transparent,  rather  viscid  fluid,  which  is  usually  weakly 
alkaline,  but  during  the  mastication  of  food  it  is  often  slightly  acid. 
It  is  composed  of  a  great  proportion  of  water,  mixed  with  portions  of 
the  epithelium  of  the  mucous  membrane  lining  the  mouth,  and  holding 
in  solution  about  seven  parts  in  one  thousand  of  albumen,  salivine  (a 
principle  almost  peculiar  to  itself),  and  other  animal  matters,  together 
idth  the  saline  substances  found  in  the  blood,  and  a  very  minute 
quantity  of  sulpho  cyanide  of  potassium. 

One  of  the  purposes  served  by  the  saliva  seems  to  be  the  softening 
of  the  food,  with  which  it  is  intimately  mixed  in  mastication.  Glands 
for  its  formation  exist  in  all  classes  of  animals  from  the  insects 
upwards  (with  the  exception  of  fish),  and  even  in  many  that  are  lower 
in  the  animal  kingdom  than  the  insects.  The  saliva  appears  also  to  \ 
exert  a  chemical  influence  on  the  starchy  parts  of  food,  converting  ! 
them  into  sugar.  This  power  is  not  possessed  by  the  secretion  from 
the  glands  alone,  but  resides  in  the  common  saliva  of  the  mouth. 

The  quantity  of  saliva  secreted  when  the  mouth  is  at  rest  is  only 
sufficient  to  keep  its  internal  membrane  moist  and  slippery.  When 
however  the  jaws  are  actively  moved,  and  especially  during  feeding, 
or  even  at  the  thought  of  a  meal  or  of  certain  kinds  of  palatable  food, 
the  quantity  is  greatly  increased.  During  the  twenty-four  hours  it  is 
probable  that  from  sixty  to  ninety  grains  of  saliva  are  secreted  by  one 
parotid  gland  (Jlitscherlich),  and  the  quantity  produced  by  all  the 
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salivary  glands  of  an  adidt  man  together  may  therefore  he  estimated 
at  from  four  to  five  hundred  grains. 

(Lehmann,  Phytiologieal  Chemistry,  translated  by  Dr.  Day  for 
Cavendish  Society.) 

SALIX  (Latin,  'salix,'  a  willow),  the  name  of  a  genus  of  Plants, 
which,  in  conjunction  with  Popului,  constitutes  tho  natural  order 
Salicacece.  In  many  respects  this  is  one  of  the  most  important  genera 
of  plants  :  tho  rapidity  of  their  growth,  the  toughness  and  lightness 
of  their  wood,  and  their  uses  in  medicine  and  the  arts,  have  caused 
thorn  to  bo  extensively  cultivated.  But  although  largely  cultivated 
and  well  known  in  most  parts  of  tho  world,  the  botanical  arrangement 
of  theso  plants  presents  considerable  difficulties,  and  few  genera  have 
had  more  time  and  labour  spent  upon  them  than  .Salt  r  ;  and  up  to  the 
present  time  the  most  able  botanists  differ  as  to  the  real  nature  of 
many  species  or  varieties. 

The  genus  Salix  is  known  by  possessing  dioecious  flowers ;  catkins 
many-flowered,  imbricated,  composed  of  a  Hingle-flowered  flexible 
bract.  The  barren  flowers  have  a  small  later.il  abrupt  gland,  some- 
times double;  filaments  1,  2,  3,  5,  or  more,  longer  than  the  bract,  and 
in  some  partly  combined;  2-lobed  anthers,  opening  longitudinally. 
Tho  fertile  flowers  with  a  nectariferous  giand  ;  ovate,  1 -celled,  many- 
seeded  ovary ;  permanent  terminal  style,  with  two  stigmas,  which  are 
notched  and  obtuse  or  cloven  acute,  and  spreading;  ovate  capsule 
composed  of  two  rcvolute  concave  valves  and  one  cell ;  numerous 
minute  oval  seeds,  tufted  with  soft,  simple,  upright  hairs.  The  willows 
are  chiefly  natives  of  the  colder  parts  of  the  temperate  regions  of  the 
northern  hemisphere.  <S'.  ha-bacea  and  8.  urctica  are  found  nearer  the 
pole  than  any  other  woody  plants.  8.  Bahylonica,  is  a  native  of  China, 
Japan,  Armenia,  and  the  north  of  Africa.  Of  all  the  species  enumer- 
ated, only  17  are  extra-European. 

The  Willow  was  known  to  the  Greeks  and  Romans  ;  in  fact  little 
has  been  added  to  our  knowledge  of  the  properties  and  uses  of  these 
plants  since  their  time.  On  account  of  the  flexible  nature  of  their 
shoots  and  the  toughness  of  their  woody  fibre,  they  have  always  been 
used  as  materials  for  making  baskets,  hoops  crates,  &c,  and  for  these 
purposes  great  quantities  are  cultivated  in  this  and  other  countries. 
The  bark  is  made  use  of  in  the  north  of  Europe  for  the  purpose  of 
forming  mats  in  the  same  manner  as  the  bark  of  the  common  linden- 
tree.  In  Tartary  the  woody  fibre  is  macerated  aud  separated,  and 
then  spun  into  threads,  from  which  cloth  is  woven.  Willows  are  much 
used  in  the  manufacture  of  charcoal;  and  it  has  been  proved  that 
Willow  Charcoal  is  superior  to  that  procured  from  the  wood  of  most 
other  trees  for  the  preparation  of  gunpowder.  The  bark  of  all  the 
willows  contains  the  tanning  principle,  and,  according  to  Sir  H. 
Davy,  some  of  the  species,  especially  S.  Eusselliana,  S.  alba,  and  S.  pur- 
purea, contain  as  much  as  the  oak  itself.  From  the  bark  of  some  is 
obtained  a  vegetable  principle  called  Saliciu,  which  acts  upon  the 
system  in  the  same  manner  as  quinine,  and  is  used  for  the  same 
purposes. 

In  order  that  the  species  of  this  genus  may  be  studied  successfully, 
a  number  of  points  require  consideration,  aud  it  is  only  lately  that  an 
approach  has  been  made  to  accuracy  in  their  investigation.  The  flowers 
of  the  Salix  are  subject  to  many  anomalies  which  have  been  productive 
of  not  a  little  difficulty,  and  have  sometimes  led  to  the  supposition 
that  this  genus  was  an  exception  to  the  ordinary  laws  of  vegetable 
development.  The  principal  anomalies  that  are  found  are — 1,  male 
and  female  flowers  occurring  in  the  same  catkin  ;  2,  stamens  apparently 
changed  into  pistils  ;  3,  stamens  accompanied  by  an  imperfect  pistil ; 
4,  entire  union  of  the  filaments  of  the  stamen.  In  the  study  and 
description  of  the  species,  it  is  of  importance  that  the  tendency  to 
these  anomalies  should  not  be  overlooked.  Another  difficulty  in  the 
way  of  the  study  of  this  genus  is  the  occurrence  of  hybrids. 

There  are  at  present  described  nearly  300  species  of  Salix  ;  of  all 
which  we  shall  not  here  give  a  description,  but  arrange  the  more  com- 
mon species  under  the  heads  Sallows,  Osiers,  and  Willows.  These 
terms  are  often  applied  to  any  of  the  species,  but  some  have  more 
frequently  one  of  the  designations  than  the  other. 

Sallows. 

These  are  tree3  or  low  shrubs  belonging  mostly  to  Borrcr's  group 
Ciiierece,  aud  are  characterised  by  downy  branches,  and  mostly  obovate, 
gray,  hoary,  toothed,  more  or  less  wrinkled,  and  stipuled  leaves,  very 
veiny  beneath.    Ovaries  sericeo-tomentose. 

&  eincrea,  Gray  Sallow.  Stem  erect ;  lower  leaves  entire,  upper 
serrated, obovate-lanceolate,  glaucous,  downy,  and  reticulated  with  veins 
beneath ;  stipules  half-heart  shaped,  serrated ;  ovary  silky,  style  short, 
stigmas  mostly  entire.  It  attains  a  height  of  20  or  30  feet,  and  is 
abundant  in  England  on  banks  of  rivers  and  in  moist  woods. 

<?.  aquatica,  Water-Sallow.  Stem  and  branches  erect ;  leaves  slightly 
serrated  obovate-elliptical,  minutely  downy,  and  rather  glaucous  be- 
neath; stipules  rounded,  toothed;  ovary  silky,  stalked,  stigmas  nearly 
sessile.  This  is  also  a  British  species,  and  one  which  Koch  has  made  a 
variety  of  5.  cinerea.  The  Oiive-Leaved  Sallow  (S.  oleifolia)  is  also 
referred  by  Koch  to  S.  cinerea. 

S.  aurita,  Round-Eared  Sallow.  Branches  trailing  ;  leaves  obovate, 
somewhat  serrate,  convex,  obtuse  with  a  small  hooked  point,  hairy,  aud 
reticulated  with  veins  on  both  side3 :  stipules  roundish,  convex, 
toothed ;  ovary  silky,  stalked,  stigmas  nearly  sessile. 
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5.  caprea,  Goat-Willow.  Stem  erect;  leaves  roundish-ovate,  pointed, 
serrated,  waved,  pale,  and  downy  beneath  ;  stipules  somewhat  crescent- 
shaped  ;  catkins  oval ;  ovary  stalked,  ovate,  silky  ;  stigmas  nearly  ses- 
sile, undivided  ;  capsules  swelling.  It  is  a  native  of  Britain,  and  is 
distinguished  early  in  the  spring  by  putting  forth  its  handsome  yellow 
blossoms  before  other  trees  have  assumed  their  foliage.  The  bark  is 
much  used  for  tanning,  and  the  wood  is  used  for  making  implements 
of  husbandry.  It  is  also  grown  for  hoop-making,  and  in  medicine  the 
baik  is  sometimes  used  as  a  substitute  for  cinchona. 

Osiers. 

The  species  of  Salix  called  mostly  by  this  name  beloug  to  Borrer's 
group  Viminales,  which  are  described  as  trees  of  a  more  or  less  con- 
si. leiable  size  with  long  pliant  branches  and  lanceolate  leaves;  ovaries 
nearly  sessile,  hairy  or  silky;  their  styles  elongated;  their  stigmas 
linear,  mostly  entire.  Any  willow  however  that  has  long  pliant  twiggy 
branches,  and  is  grown  on  this  account,  is  called  an  Osier. 

S.  virninalis,  Common  Osier.  Leaves  linear-lanceolate,  obscurely 
crenate,  white,  and  silky  beneath ;  stipules  very  small,  sublauceolate ; 
branches  straight  and  twiggy  ;  ovary  upon  very  short  stalks,  lanceo- 
late ;  style  elongate  ;  stigmas  long,  linear,  mostly  entire.  This  is  the 
species  that  is  used  for  the  various  kinds  of  basket-work,  bauds,  &c, 
and  for  this  purpose  is  largely  cultivated  in  this  country. 

There  are  two  other  species,  S.  stipularis,  AuricledOsier,  aud<S.  incana, 
Hoary  Osier,  growing  on  the  continent  of  Europe,  which  are  used  for 
the  same  purposes  as  the  above. 

Willows. 

Amongst  these  we  shall  include  a  few  species  useful  in  the  arts  and 
medicine,  belonging  to  the  various  groups  into  which  Koch  andBorrer 
have  distributed  the  species  of  Salix. 

S.  Rasselliana,'Riisse\l  or  Bedford  Willow.  Leaves  lanceolate,  taper- 
ing at  each  end,  serrated  throughout,  very  glabrous ;  foot  stalks  glan- 
dular or  leafy;  ovary  tapering,  stalked,  longer  than  the  bracteae; 
style  as  long  as  the  stigmas.  A  native  of  Britain,  growing  in  marshy 
woods,  osier-grounds,  &c.  This  tree  was  first  brought  into  notice  by 
the  Duke  of  Bedford,  and  has  on  that  account  received  its  present 
name.  The  best  history  or  it  is  to  be  found  in  the  introduction  to 
the  Duke  of  Bedford's  splendid  work  on  Willows,  the  'Salictuin 
Woburuense.'  It  was  a  tree  of  this  species  that  was  a  favourite  with 
Dr.  Johnson  at  Lichfield,  and  hence  called  Johnson's  Willow.  It  was 
destroyed  by  a  hurricane,  having  attained  a  height  of  CO  feet  and  a 
girth  of  13  feet.  The  growth  of  this  species  is  very  rapid,  and  as  it 
may  be  extensively  used  for  poles,  &c,  it  is  a  profitable  tree  for 
growing  in  plantations.  Its  bark  is  said  to  contain  as  much  tannin  as 
the  oak.  The  medicinal  properties  attributed  to  the  bark  of  &  fray  His 
belong  properly  to  this  species.   It  acts  as  an  astringent  and  touio. 

<S.  alba,  Common  White  Willow.  Leaves  elliptical-lanceolate,  pointed, 
serrated,  silky  on  both  sides;  lower  scrratures  glandular;  stamens 
hairy;  ovary  smooth,  almost  sessile;  stigmas  deeply  cloven ;  scales 
notched.  It  is  a  native  of  most  countries  of  Europe,  and  is  more 
extensively  planted  as  a  timber-tree  than  any  other  species.  It  grows 
rapidly,  attaining  a  height  of  30  feet  in  10  or  12  years.  Hundreds 
of  miles  of  road  between  Moscow  and  the  Austrian  frontier  are 
planted  with  this  tree.  The  bark  is  used  in  the  north  of  Europe 
loth  for  tanning  and  dyeing.  The  wood  is  very  useful,  and  is  em- 
ployed for  making  the  handles  of  all  sorts  of  instruments,  in  turnery, 
millwork,  coopery,  weather-boarding,  &c.  Willow  hats  and  bonnets 
are  made  from  the  shavings  of  this  willow.  The  bark  may  be  used  in 
medicine  instead  of  S.  Russelliaiia,but  it  is  not  so  valuable.  It  is  fre- 
quently called  the  Huntingdon  Willow,  and  under  that  name  is 
recou  mended  by  Gilpin  and  others  as  an  ornamental  tree. 

S.  Babylonica,  the  Weeping  Willow.  Leaves  lanceolate  acuminate, 
finely  serrated,  glabrous,  glaucous  beneath ;  catkins  protruded  at  the 
same  time  with  the  leaves  ;  ovary  ovate,  sessile,  glabrous.  This,  the 
most  favourite  species  of  the  genus,  is  a  native  of  Asia,  on  the  banks 
of  the  Euphrates  near  Babylon,  whence  its  name;  also  of  China,  of 
Egypt,  and  other  parts  of  North  Africa.  It  is  said  that  this  willow 
was  introduced  into  England  by  the  poet  Pope,  who,  being  with  Lady 
Suffolk  when  she  received  a  parcel  from  Spain  bound  with  withes, 
which  appeared  alive,  took  one,  and  planted  it  in  his  garden,  which 
grew  up,  and  afterwards  became  so  well  known  as  Pope's  Willow  at 
Twickenham.  It  is  however  more  probable  that  it  was  introduced 
by  the  botanist  Tournefort  into  Europe.  This  tree  is  increasingly 
cultivated  in  this  country  and  on  the  Continent.  It  is  one  of  the 
greatest  favourites  in  China,  as  might  be  inferred  from  its  constant 
introduction  into  Chinese  pictures.  Growing  on  the  banks  of  its 
native  Euphrates,  it  was  the  willow  on  which  the  weeping  daughters 
of  Zion  "  hanged  their  harps."    (Psalms,  exxxvii.) 

5.  pentandra,  Sweet  Bay-Leaved  Willow,  is  one  of  the  latest  flower- 
ing willows,  not  expanding  its  flowers  till  the  beginning  of  June,  which 
are  very  fragrant. 

S.  purpurea,  Purple  Willow,  is  a  small  decumbent  shrub ;  a  native 
of  Britain.  Of  all  the  willows  it  possesses  the  largest  amount  of 
bitter  principle  in  its  bark,  and  on  this  account  has  been  recommended 
for  medicinal  use. 

S.  vitellina,  the  Yellow  Willow.  It  is  a  native  of  Great  Britain  in 
hedges,  osier-grounds,  and  other  places. 


Babington,  in  his  '  Manual  of  British  Botany,'  describes  33  species 
of  Salix.  Hooke  and  Arnott,  in  the  'British  Flora,'  describe  37 
species.  In  addition  to  these  two  works  the  student  should  consult 
Koch,  '  De  Salieibus  Europaoia  Commentatio,  and  Loudon's  'Arbore- 
tum et  Fruticetum  Britaunicum.' 

SALLOWS.  [Salix.] 

SALMON.  [Salmonuxe.] 

SALMO'NID^E,  Salmon  Tribe,  a  family  of  Fishes  belonging  to  the 
Malacopterygii  Abdominales.  These  fishes  have  the  body  covered 
with  scales,  the  first  dorsal  fin  has  soft  rays  only,  and  the  second 
dorsal  is  small  and  destitute  of  rays,  and  of  a  soft  fleshy  nature  ;  they 
are  furnished  with  an  air-bladder,  and  have  numerous  caeca.  The 
more  typical  species  appear  to  be  confined  to  the  northern  hemisphere. 

The  genus  Salmo,  as  at  present  restricted,  contains  those  species, 
such  as  the  Salmon  and  Trout,  in  which  the  upper  boundary  of  the 
mouth  is  formed  chiefly  by  the  superior  maxillary  bones,  the  inter- 
maxillaries  being  small,  confined  to  the  fore-part,  and  situated  between 
the  maxillaries ;  usually  these  latter  bones  descend  in  front  of  the 
superior  maxillaries,  and  form  the  upper  boundary  of  the  mouth. 
The  maxillary  bones,  intermaxillnries,  palatines,  vomer,  and  even  the 
tongue,  are  furnished  with  teeth ;  the  branchiostegous  rays  are  about 
ten  in  number ;  the  natatory  bladder,  or  air-bladder,  extends  the 
whole  length  of  the  abdomen. 

Numerous  species  of  this  genus  are  found  in  the  seas  of  the 
northern  hemisphere,  one  of  the  largest  of  which  is  the  Common 
Salmon  (S.  salar,  Linn.),  a  fish  too  well  known  both  in  flavour  and 
appearance  to  require  any  particular  description.  This  fish,  Cuvier 
states,  is  found  in  all  the  arctic  seas,  whence  it  enters  the  rivers  in 
the  spring.  Mr.  Yarrell  observes  that  fishes  ascend  the  rivers  in  some 
situations  much  earlier  than  others,  depending  on  the  time  of  their 
being  in  a  breeding  condition.  "  ltivers  issuing  from  large  lakes  afford 
early  salmon,  the  waters  having  been  purified  by  deposition  in  the 
lakes;  on  the  other  hand,  rivers  swollen  by  melting  snows  in  the  spring 
months  are  later  in  their  season  of  producing  fish,  and  yield  their 
supply  when  the  lake  rivers  are  beginuing  to  fail.  '  The  causes 
influencing  this,'  says  Sir  William  Jardine,  'seem  yet  undecided;  and 
where  the  time  varies  much  in  the  neighbouring  rivers  of  the  same 
district,  they  are  of  less  easy  solution.  The  northern  rivers,  with  little 
exception,  are  however  the  earliest,  a  fact  well  known  in  the  London 
markets  ;  and  going  still  farther  north,  the  range  of  the  season  and  of 
spawning  may  be  influenced  by  the  latitude.' "  Artedi  says,  in  Sweden 
the  salmon  spawn  in  the  middle  of  summer.  From  some  further 
observations  in  Mr.  Yarrell's  excellent  work,  it  appears  that  the 
temperature  of  the  water  has  considerable  influence. 

The  number  of  fishes  procured  for  food  increases  as  the  summer 
advances.  "  During  the  early  part  of  the  season  the  salmon  appear  to 
ascend  only  as  far  as  the  river  is  influenced  by  the  tide,  advancing 
with  the  flood,  and  generally  retiring  with  the  ebb,  if  their  progress 
be  not  stopped  by  the  various  means  employed  to  catch  them.  It  is 
observed  that  the  female  fishes  ascend  before  the  males ;  and  the 
young  fish  of  the  year,  called  grilse  till  they  have  spawned  once, 
ascend  earlier  than  those  of  more  adult  age.  As  the  season  advances, 
the  salmon  ascend  higher  up  the  river,  beyond  the  influence  of  the 
tide ;  they  are  observed  to  be  getting  full  of  roe,  and  more  or  less  out 
of  condition,  according  to  their  forward  state  as  breeding  fish.  Their 
progress  forwards  is  not  easily  stopped ;  they  shoot  up  rapids  with 
the  velocity  of  arrows,  and  make  wonderful  efforts  to  surmount 
cascades  and  other  impediments  by  leaping,  frequently  clearing  an 
elevation  of  eight  or  ten  feet,  and,  gaining  the  water  above,  pursue 
their  course.  If  they  fail  in  their  attempt  and  fall  back  into  the 
stream,  it  is  only  to  remain  a  short  time  quiescent,  and  thus  recruit 
their  strength  to  enable  them  to  make  new  efforts. 

"  The  fish  having  at  length  gained  the  upper  and  shallow  pools  of 
the  river,  preparatory  to  the  important  operation  of  depositing  the 
spawn  in  the  gravelly  beds,  its  colour  will  be  found  to  have  undergone 
considerable  alteration  during  the  residence  in  fresh  water.  The  male 
becomes  marked  in  the  cheeks  with  orange-coloured  Btripes,  which 
give  it  the  appearance  of  the  cheek  oi&Labrus;  the  lower  jaw  elongates, 
and  a  cartilaginous  projection  turns  upwards  from  the  point,  which, 
when  the  jaws  are  closed,  occupies  a  deep  cavity  between  the  inter- 
maxillary bones  of  the  upper  jaw ;  the  body  partakes  of  the  golden 
orange  tinge,  and  the  salmon  in  this  state  is  called  a  red-fish.  The 
females  are  dark  in  colour,  and  are  as  commonly  called  black-fish ;  and 
by  these  terms  both  are  designated  in  those  local  and  precautionary 
regulations  intended  for  the  protection  and  preservation  of  the  breeding 
fish." 

The  process  of  spawning  is  thus  described  in  Ellis's  '  Memoir  on  the 
Natural  History  of  the  Salmon  :' — "  A  pair  of  fish  are  seen  to  make  a 
furrow,  by  working  up  the  gravel  with  their  noses,  rather  against  the 
stream,  as  a  salmon  cannot  work  with  his  head  down  stream,  for  the 
water,  then  going  into  his  gills  the  wrong  way,  drowns  him.  When 
the  furrow  is  made,  the  male  and  female  retire  to  a  little  distance,  one 
to  the  one  side  and  the  other  to  the  other  side  of  the  furrow ;  they 
then  throw  themselves  on  their  sides,  again  come  together,  and,  rubbing 
against  each  other,  both  shed  their  spawn  into  the  furrow  at  the  same 
time.  This  process  is  not  completed  at  once  ;  it  requires  from  eight 
to  twelve  days  for  them  to  lay  all  their  spawn,  and  when  they  have 
done  they  bet;ke  themselves  to  the  pools  to  recruit  themselves. 
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TLroe  pairs  bavo  been  seen  on  the  spawning-bod  at  the  snmo  time,  and 
even  closely  watched  while  making  the  furrow  and  laying  the  spawn. 

"The  adult  fish  having  spawned,  being  out  of  condition  and  unfit 
for  food,  are  considered  as  unclean  fish.  They  aro  usually  callod 
kelts;  the  male  fish  is  also  called  a  kipper,  the  female  a  baggit.  Willi 
the  floods  of  the  end  of  winter  and  the  commencement  of  spring  they 
descend  the  river  from  pool  to  pool,  and  ultimately  gain  the  sea, 
where  they  quickly  recover  their  condition,  to  ascend  again  in  autumn 
for  the  same  purpose  as  before,  but  always  remaining  for  a  time  in  the 
brackish  water  of  the  tideway  before  making  either  decided  change, 
obtaining,  it  has  been  said,  a  release  from  certain  parasitic  animals, 
either  external  or  internal,  by  each  seasonal  change,  those  of  the  salt 
water  being  destroyed  by  contact  with  the  fresh,  and  vice  versa."  It 
is  moreover  probablo  that  tho  constitution  of  the  fish  is  such  as  to 
require  a  gradual  change  ;  that  the  salmon  is  considerably  affected 
in  passing  from  the  salt  water  into  the  fresh,  is  evident  from  the 
change  of  colour  which  accompanies  tho  difference  of  the  state  of  the 
element. 

To  Mr.  John  Shaw  of  Drumlanrig,  Dumfriesshire,  naturalists  ore 
indebted  for  numerous  important  and  interesting  experiments  insti- 
tuted by  him  to  determine  certain  doubtful  points  connected  with 
the  natural  history  of  the  salmon,  and  more  especially  to  determine 
the  developments  and  growth  of  the  salmon-fry.  Mr.  Shaw's  first 
paper,  entitled  '  An  Account  of  some  Experiments  and  Observations 
on  the  Parr,  and  on  the  Ova  of  the  Salmon,  proving  the  Parr  to  be 
the  Young  of  the  Salmon,'  will  be  found  in  the  '  Edinburgh  New 
Philosophical  Journal '  for  July,  1830,  vol.  xxi.  His  second  paper,  in 
which  he  gives  an  account  of  '  Experiments  on  the  Development  and 
Growth  of  the  Fry  of  the  Salmon,  from  the  Exclusion  of  the  Ovum  to 
the  Age  of  Six  Months,'  is  published  in  the  same  work,  vol.  xxiv.,  p. 
165;  and  lastly  in  the  '  Transactions  of  the  Royal  Society  of  Edin- 
burgh,' vol.  xiv.,  p.  5-17,  the  author  gives  a  summary  of  the  preceding 
papers,  and  adds  the  result  of  further  investigations. 

The  author,  who  has  lived  the  whole  of  his  life,  with  the  exception 
of  a  few  seasons,  on  the  banks  of  streams  where  salmon  are  in  the 
habit  of  depositing  their  spawn,  had  long  been  of  opinion  that  the  fish 
commonly  called  the  Parr,  and  supposed  to  be  a  distinct  species  from 
the  salmon,  was  the  natural  produce  of  the  salmon  ;  and  by  a  series  of 
very  conclusive  experiments  he  has  evidently  demonstrated  the  fact, 
that  Parr  are  young  Salmon. 

The  salmon  has  been  known  to  attain  upwards  of  80  lbs.  weight, 
but  a  salmon  of  half  that  size  is  considered  a  fine  fish  :  "  the  largest 
known,  as  far  as  I  am  aware,"  observes  Mr.  Yarrell,  "  camo  into  the 
possession  of  Mr.  Groves,  the  fishmonger  of  Bond-street,  about  the 
season  1821.  This  salmon,  a  female,  weighed  S3  lbs. ;  was  a  short  fish 
for  the  weight,  but  of  very  unusual  thickness  and  depth.  When  cut 
up,  the  flesh  was  fine  in  colour,  and  proved  of  excellent  quality." 

Salmon  have  been  kept  in  fresh-water  lakes  and  other  pieces  of 
water  having  no  outlet  to  the  sea ;  these  fish  however,  though  of 
tolerably  good  colour  and  flavour,  did  not  obtain  the  size  of  those  which 
visited  the  sea  annually.    They  are  caught  by  nets  of  various  kinds. 

The  other  British  species  of  Salmo  are  : — 
.  S.  trutta,  the  Salmon-Trout,  Sea-Trout,  or  Phiuock. 

S.fario,  the  Common  Trout,  Trout,  or  River-Trout. 

5.  fcrox,  the  Great  Lake-Trout. 

S.  Levencnsis,  the  Lochleven-Trout. 

S.  salvelinus,  the  Charr,  Case-Charr,  Alpine  Salmon,  Salvelian  Charr. 

The  plan  of  hatching  the  ova  of  the  species  of  trout  in  boxes  before 
permitting  them  to  live  free  in  their  native  hauuts,  has  been  found 
very  successful. 

The  following  are  the  other  principal  genera  of  the  Salmonidm: — 
Osmerus. — Of  this  genus  the  Common  Smelt  (0-  eperlanus)  affords  a 
familiar  example.  The  smelts  differ  from  the  species  of  Salmo  in 
having  two  ranges  of  teeth  in  each  palatine  bone,  but  there  are  only  a 
few  in  front  of  the  vomer  ;  they  have  eight  branchiostegous  rays  ;  the 
ventral  fin  is  on  a  line  with  the  anterior  dorsal.  They  are  taken  in 
the  sea,  and  at  the  mouths  of  great  rivers.  Mr.  Yarrell,  in  the 
supplement  to  his  volumes  on  '  British  Fishes,'  describes  a  new 
species  of  the  present  geuus,  which  he  names  the  Hebridal  Smelt  (0. 
Hebridicus),  a  name  suggested  by  the  locality  iu  which  the  specimen 
was  found. 

Mallottts,  Cuvier. — This  genus  is  founded  on  a  single  species,  the 
Salmo  Granlandicus  of  Bloch,  a  small  fish  employed  as  a  bait  in  the 
cod  fisheries:  its  teeth  are  dense,  like  the  pile  on  velvet,  in  both  jaws, 
as  well  as  the  palate  and  tongue;  the  branchiostegous  rays  are  eight 
in  number;  the  body  is  elongated  and  covered  with  small  scales;  the 
anterior  dorsal  and  ventrals  are  situated  rather  behind  the  middle  of  the 
body  ;  the  pectorals  are  large  and  rounded,  and  almost  meet  beneath. 

Thymallus,  Cuvier.— Of  this  genus  the  Grayling  (T.  vulgaris)  is  the 
type.  This  fish  is  common  in  some  of  our  streams,  but  is  a  local 
species;  it  differs  chiefly  from  the  trouts  or  salmons  iu  having  the 
mouth  le-s  deeply  cleft,  the  orifice  square,  the  anterior  dorsal  very 
high,  and  the  scales  larger. 

C'iregvnu*,  Cuvier. — Here  the  teeth  arc  very  small,  and  the  species 
are  often  edentate  ;  the  scales  are  very  large,  and  the  first  dorsal  is  not 
so  long  as  it  is  high  in  front.  Numerous  species  of  this  genus  are 
found  in  Europe.    The  Gwyniad  (C.  /era,  Cuvier)  and  the  Veudace 
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(C.  WilhigKbii,  Jardina)  afford  British  examples  of  the  genu*.  "Tho 
Owyniad  of  Wales,"  nays  .Mr.  yarrell,  "  was  formerly  very  ■uuiuroiut 
in  Llyn  Togid  (Fair  Bake)  at  Bala,  until  tho  year  1803,  when  pike 
were  put  into  the  lake  which  have  very  much  reduced  their  numbers  " 
It  is  very  numerous  in  I  'll  -w  ite,    »nd  other  large  lakes  in  Cumberland. 

The  Veudaco  was  originally  described  by  Sir  William  Jardine,  in 
the  third  volumo  of  the  '  Edinburgh  Journal  of  Natural  and  Geogra- 
phical Science.'  This  author  considered  the  fish  in  question  an  very 
closely  allied  to  tho  Salmo  albula  of  Linn.'CUH,  but  the  difficulty  of 
determining  this  point  has  induced  him  to  apply  to  it  the  name  of 
our  distinguished  naturalist.  It  is  only  known  to  inhabit  the  lochs 
in  the  neighbourhood  of  Lochrnaben  in  Dumfriesshire'.  V.  Lacepcdie, 
the  Powan  ;  G.  Vollan,  the  Pol  Ian,  aro  also  i'ritish  species. 

Argentina,  Linnccus.  —  Hut  one  species  (A.  sphyrwna,  Linn.)  of  this 
genus  is  known,  an  inhabitant  of  the  Mediterranean.  This  fi»h  has 
the  mouth  horizontally  depressed ;  the  tongue  is  armed,  as  in  the 
trouts  and  smelts,  with  strong  curved  teeth ;  in  front  of  the  vomer  is 
B  transverse  range  of  little  teeth;  the  branchiostegous  rays  aro  six  in 
number ;  the  air-bladder  is  very  thick,  and  loaded  with  that  silvery 
substance  which  is  used  in  colouring  artificial  pearls. 

Crwmala,  Cuvier. — These  are  Salmonidre  with  the  same  general  form 
and  small  mouth,  as  observed  in  the  Graylings,  but  differ  in  the  number 
of  the  branchiostegous  rays. 

Anastomm  of  Cuvier  differs  chiefly  from  the  last  in  having  the 
lower  jaw  turned  up  in  front  of  the  upper  one,  and  gibbous,  so  that 
the  little  mouth  appears  like  a  vertical  slit  at  the  end  of  the  muzzle. 
The  species  inhabit  the  rivers  of  South  America. 

The  genus  Gasteroplectus  of  Bloch  also  has  the  opening  of  the  mouth 
directed  upwards,  but  the  abdomen  is  compressed  and  prominent; 
the  ventrals  are  very  small  and  far  back;  the  first  dorsal  fin  is  situated 
over  the  anal,  which  is  long ;  in  the  upper  jaw  are  conical  teeth,  and 
in  the  lower  the  teeth  are  sharp  and  denticulated. 

The  species  of  the  next  genus,  Serasalmo,  are  remarkable  for  the 
short,  high,  and  compressed  form  of  the  body,  which  is  furnished  with 
small  scales ;  their  teeth  are  sharp,  of  a  triangular  form,  and  denti- 
culated; there  is  often  au  adpressed  spine  in  front  of  the  dorsal  fin. 
They  inhabit  the  rivers  of  South  America.  To  these  may  be  added 
the  genera  Tetragonopleras  of  Artedi,  Ckalceus,  Myletcs,  Hydrocyon, 
Citharinus,  Saurus,  Scopelus,  and  Aulopw  of  Cuvier,  and  Sternopteryx 
of  Merman. 

SALPA^  JSalpid.e.] 

SALPID/E,  or  SALPA'CEA,  a  family  of  animals  belonging  to 
the  Tunicated  division  of  the  Mollusca.  Lamarck  places  the  genus 
Salpa  in  his  third  section  of  Tunicata  ('  Tuniciers  Libres  ou  Ascidiens ' ), 
with  the  following  definition  :  "Animals  disunited,  either  isolated  or 
assembled  in  groups,  without  internal  communication,  and  not  form- 
ing essentially  a  common  mass."  These  form  his  second  order  of 
Tunicata,  with  the  title  above  given,  and  consist  of  the  genera  Salpa, 
Ascidia,  Bipapillaria,  and  Mammaria.  Pyrosoma  is  arranged  under 
his  second  section  :  "Animals  floating  with  their  common  mass  iu  the 
bosom  of  the  waters,"  iu  his  first  order  ('  Tuuiciera  Reuuis  ou 
Botryllaires'). 

These  animals  float  in  the  open  sea,  and  are  characterised  by  a 
transparent  elastic  external  membrane  which  is  elongated  and  open  at 
both  extremities.  The  muscular  fibres  of  the  mantle,  or  membrane, 
lining  the  cartilaginous  tissue,  are  arranged  in  flattened  bands.  The 
mouth  and  stomach,  liver,  and  heart,  are  aggregated  together  into  a 
small  mass  near  the  anterior  aperture  of  the  tunic;  the  iute-tine 
extends  towards  the  opposite  aperture,  and  terminates  freely  in  the 
common  cavity  of  the  mantle.  A  narrow  plicated  riband-shaped  band 
extends  across  the  internal  cavity,  which  is  the  branchise.  The  heart 
communicates  with  a  large  vessel  at  each  extremity,  one  of  which  is 
ramified  upon  the  visceral  mass,  the  other  upon  the  branchiae  and 
muscular  tissues. 

Whilst  in  the  water  the  tunic  expands  and  contracts.  At  each 
expausion  the  sea-water  enters  by  the  posterior  aperture,  aud  is 
expelled  during  contraction  by  the  anterior  one,  its  exit  from  the 
former  orifice  being  prevented  by  a  valve.  It  is  the  reaction  of  this 
jet  of  water  that  causes  the  animal  to  move  along.  The  currents  which 
thus  pass  through  the  animal  yield  nutrient  matter,  oxygenate  the 
chylaqueous  fluid,  and  carry  away  from  the  animal  the  excretory 
matters  aud  the  ova. 

The  Salpa?  are  divided  into  '  aggregate  '  aud  '  solitary,'  but  these 
are  states  of  the  same  species.  Each  solitary  Salpa  has  the  power  of 
producing  from  an  '  internal  stolon'  a  number  of  other  Salpa',  or  new 
individuals  (Zooids).  They  are  in  fact  buds,  or  germs,  and  afford  an 
instance  of  the  gemmiparous  method  of  reproduction.  Each  of  these 
zooids  has  an  organisation  resembling  its  parent,  and  some  of  them 
possess  au  ovarium  and  ova,  aud  others  possess  testes  and  spermatic 
filaments,  but  the  ova  are  not  fertilised  by  the  spermatic  filaments  of  its 
own  set,  but  always  by  another.  The  result  of  the  fertilisation  of  an 
ovum  is  the  production  of  a  solitary  Salpa,  which  now  produces 
agaiu  aggregated  Salpa:.  This  is  one  of  the  instances  brought  forward 
by  Steeustrup  in  illustration  of  his  views  of  the  alternation  of  genera- 
tions. Here  the  first  salp  produces  aggregated  salps  which  are  unlike 
itself,  but  the  aggregated  salps  produce  solitary  salps  unlike  their 
parents,  but  resembling  their  grand-parents.  It  is  the  second  genera- 
tion to  which  Steeustrup  has  given  the  name  '  Nurses.' 
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SALPIDW. 


SALSOLA. 


The  following  is  Raug's  arrangement  of  the  Salpidw  : — 
Simple  Salpidw. 

Genera,  Salpa,  Cuv.;  Timoriensis,  Quoy  et  Gaim.;  Monophorus, 
Quoy  et  Gaim. ;  Phyllirde,  Peron  ct  Lesu. 

Aggregated  Salpidw. 
Genus,  Pyrosoma,  Peron. 

Salpa. — M.  De  Blainville  divides  the  genus  into  the  following  sections 
and  subdivisions  : — 

*  Species  as  it  were  truncated,  without  any  prolongation  going 
beyond  the  apertures. 

A.  Recurved  species  ;  the  two  terminal  orifices  very  much  approxi- 
mated ;  aggregation  (?). 

S.  polymorpha,  Quoy  et  Gaim. 


Salpa  polymorpha. 

B.  Straight  species ;  the  orifices  distant  and  terminal ;  the  cartila- 
ginous envelope  consisting  of  three  pieces  ;  aggregation  linear,  oblique, 
two  and  two. 

iS  vayinata.  Length  two  inches.  It  is  a  native  of  the  Straits  of 
Suuda. 

C.  Straight  species :  the  orifices  distant;  the  envelope  of  a  single 
piece ;  aggregation  circular. 

S.  pinnata.  The  body  is  marked  with  two  dorsal  line?,  one  yellow, 
the  other  white,  and  ou  each  side  of  the  belly  is  a  violet  line.  There 
ia  also  a  variety  with  interrupted  lateral  lines.  It  is  found  in  the 
Mediterranean  Sea. 

**  Body  pointed  at  one  or  both  extremities,  arising  from  a  prolon- 
gation reaching  more  or  less  beyond  the  apertures. 

D.  A  prolongation  at  the  anal  extremity  only ;  the  aperture  of  the 
side  very  small ;  aggregation  (?).  (Genus,  Monophorus,  Quoy  et  Gaim.). 

S.  conica,  Quoy  et  Gaim.    ('  Voyage  de  l'Urauie.) 

E.  A  prolongation  nearly  of  the  same  size  at  each  extremity;  mode 
of  aggregation  linear,  oblique,  two  and  two,  or  three  and  three. 

1.  Prolongation  to  the  left. 
£  fusiformis. 


Salpa  fusiformis. 

2.  Prolongation  to  the  right. 

S.  Zonaria,  Sheath  flesh-colour;  zones  yellow.  A  native  of  the 
ocenu  near  Antigua. 


Salpa  Zonaria. 

F.  A  prolongation  at  each  extremity;  the  anterior  much  the 
longest  and  caudiform  ;  aggregation  (?).  (Genus,  Timoriensis,  Quoy  et 
Gaim.). 

S.  flroloidea. 

0.  Two  prolongations,  in  the  form  of  horns,  at  the  posterior 
extremity  only  ;  aggregation  (?). 

S.  bicornis.    Found  in  the  Straits  of  Sunda. 

H.  Three  prolongations  at  the  posterior  extremity ;  aggregation  (?). 
S.  tricuspidata. 

Pyrosoma. — Animals  elongated,  fusiform,  terminating  in  a  point  on 
one  side  and  obtuse  on  the  other,  furnished  with  two  apertures,  one 
external,  not  terminal,  the  other  internal  and  terminal,  united  among 
themselves  towards  their  base  by  means  of  their  external  envelope,  so 
as  to  compose  numerous  and  regular  rings,  which  concur  to  form  a 
long  free  cylinder,  rough  with  points  externally,  hollow  and  mammil- 
lated  internally,  and  open  at  one  extremity  only.  (Rang.) 

Cuvier  states  that  this  great  cylinder  swims  in  the  sea,  by  means  of 


Salpa  firoloidea.  Pyrosoma  giganteum  ;  a,  a  portion  magnified. 

the  combined  contractions  and  dilatations  of  all  the  individual 
animals  which  compose  it.  The  branchial  orifices  are  pierced  near 
the  points,  and  the  anus  opens  into  the  interior  cavity  of  the  tube. 
Thus,  says  Cuvier,  one  may  compare  a  Pyrosoma  to  a  great  number  of 
stars  of  Bolvylli  [Botryllus]  strung  one  after  the  other,  but  the 
whole  of  which  would  be  moveable. 

Mr.  George  Bennett,  in  his  interesting  'Wanderings  in  New  South 
Wales,'  after  some  remarks  on  the  luminosity  of  the  ocean  says,  "  On 
the  8th  of  June,  being  then  in  latitude  30'  south,  and  longitude 
27°  5'  west,  having  fine  weather  and  a  fresh  south-easterly  trade-wind, 
and  the  range  of  the  thermometer  being  from  78°  to  84°,  late  at 
night  the  mate  of  the  watch  came  and  called  me  to  witness  a  very 
unusual  appearance  in  the  water,  which  he,  on  first  seeing,  considered 
to  be  breakers.  On  arriving  upon  the  deck,  this  was  found  to  be  a 
very  broad  and  extensive  sheet  of  phosphorescence,  extending  in  a 
direction  from  east  to  west  as  far  as  the  eye  could  reach  ;  the  lumino- 
sity was  confined  to  the  range  of  animals  in  this  shoal,  for  there  was 
no  similar  light  in  any  other  direction.  I  immediately  cast  the 
towing-net  over  the  stern  of  the  ship  as  we  approached  nearer  the 
luminous  streak,  to  ascertain  the  cause  of  this  extraordinary  and  so 
limited  a  phenomenon.  The  ship  soon  cleaved  through  the  brilliant 
mass,  from  which,  by  the  disturbance,  strong  flashes  of  light  were 
emitted ;  and  the  shoal  (judging  from  the  time  the  vessel  took  in  passing 
through  the  mass)  may  have  been  a  mile  in  breadth ;  the  passage  of 
the  vessel  through  them  increased  the  light  around  to  a  far  stronger 
degree,  illuminating  the  ship.  On  taking  in  the  towing-net  it  was 
found  half-filled  with  Pyrosoma  (Atlanticum  1),  which  shone  with  a 
beautiful  pale-greenish  light,  and  there  were  also  a  few  small  fish  in 
the  net  at  the  same  time ;  after  the  mass  had  been  passed  through, 
the  light  was  still  seen  astern  until  it  became  invisible  in  the  distance, 
and  the  whole  of  the  ocean  then  became  hidden  in  darkness  as  before 
this  took  place.  The  scene  was  as  novel  as  it  was  beautiful  and  interest- 
ing, more  so  from  having  ascertained,  by  capturing  the  luminous 
animals,  the  cause  of  the  phenomenon."  On  a  second  occasion  Mr. 
Bennett  took  in  the  towing-net  a  number  of  Pyrosoma  Atlanticum, 
whilst  the  sea  was  phosphorescent. 

Preparations  of  these  curious  animals  will  be  found  in  the  Museum 
of  the  Royal  College  of  Surgeons  of  England.  [Mollosca.] 

SALSIFY.  [Tbagopogon.J 

SA'LSOLA,  a  genus  of  Plants  belonging  to  the  natural  order 
Chenopodiacew,  so  named  from  '  salsus,'  salt,  in  consequence  of  many 
of  the  species  yielding  kelp  and  barilla.  The  species  are  chiefly  found 
on  the  sea-shore  in  temperate  parts  of  the  world,  and  also  in  hot  parts 
of  the  world  where  the  soil  is  saline,  or  there  is  salt  water  in  the 
vicinity.  The  genus  is  characterised  by  having  perfect  flowers ;  the 
perianth  5-cleft,  persistent,  enveloping  the  fruit  with  its  base,  and 

I  crowning  it  with  its  enlarged  scariose  limb ;  stamens  5 ;  styles  2 ; 

I  embryo  spiral ;  herbs  or  small  shrubs,  smooth  or  pubescent ;  leaves 
alternate  or  opposite,  roundish,  seldom  flat ;  flowers  axillary  and 
sessile. 

S.  Kali,  Saltwort,  so  named  from  yielding  barilla  or  kali,  that  is, 
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alkali,  is  found  on  tho  counts  of  Europe,  and  of  many  parts  of  the 
world,  and  is  ono  of  tlio  species  which  is  burnt  for  tho  purpose  of 
yielding  kelp  and  barilla. 

8.  saliva  is  a  species  found  on  tho  southern  coast  of  Spain,  vvhero 
some  pains  oro  taken  to  extend  both  it  and  tho  following  species  by 
cultivation,  for  the  purpose  of  yielding  barilla  when  burnt.  Tho  crop 
is  cut  in  September,  and  laid  in  small  heaps  to  dry.  Those  heaps  aro 
collected  and  burned,  forty  or  fifty  of  thorn,  in  a  holo  in  tho  ground. 

8.  soda  is  found  on  the  southern  coast  of  Europ  and  in  tho  north 
of  Africa. 

Merat  and  Delens  conceive  that  tho  species  which  yields  tho  soda  of 
Alicant  is  a  new  species,  and  not  yet  described,  which  thoy  proposo 
calling  8.  Berth  Other  species  aro  described  by  Forskal  as  yielding 
soda  on  the  coasts  of  tho  Red  Sea. 

S.  nudiflora  Dr.  Roxburgh  describes  as  a  native  of  salt  barren  lands 
near  tho  sea  iu  India,  where  it  is  gathered  for  fuel  only;  but  as  tho 
taste  is  strongly  saline,  it  would  no  doubt  yield  good  fossil  alkali  ;  and 
he  gave  it  as  his  opinion  that  this  plant,  with  two  Indian  specie3  of 
Salicomia,  might  be  made  to  yield  barilla  sufficient  to  make  soap  and 
glass  for  the  whole  world. 

S.  Indica  is  another  Indian  species,  growing  iu  similar  localities. 
Tho  green  leaves  aro  eaten  by  the  natives. 

SALT.  [Sodium.] 

SALTPETRE.  [Potassium.] 

SALTWORT.    [Glaux;  Salsola.] 

SALVADORA.  [Salvadorace.k] 

SALVADOR A'CEiE,  a  natural  order  of  Monopetalous  Exogenous 
Plants,  comprising  only  one  genus,  Salvadora.  It  is  characterised  by 
possessing  a  superior  ovary,  regular  flowers,  single  carpel,  single  style 
with  a  simple  stigma,  and  a  1-celled  fruit  with  a  single  seed.  The  posi- 
tion of  the  genus  Salvadora  has  always  been  doubtful :  by  one  author 
it  has  been  referred  to  Ckcnopodiaceir,  although  it  has  a  monopetalous 
corolla ;  by  others  it  is  referred  to  Myrsinacece,  from  which  it  differs 
in  the  position  of  its  stamens  and  the  structure  of  the  ovary  and  seeds. 
It  is  most  nearly  allied  to  Plumbaginacea:  and  Plantaginacea; ;  with 
the  former  it  agrees  in  habit,  and  with  the  latter  in  the  number  of 
the  parts  of  the  flower,  its  membranous  corolla,  and  simple  style. 
They  are  Indian  and  North  African  plants,  with  eatable  fruit. 

<S.  Persica,  the  Mustard-Tree  of  Scripture,  has  a  succulent  fruit  with 
an  aromatic  smell,  and  tastes  like  garden  cress.  The  bark  of  tho  root 
is  extremely  acrid  ;  bruised  and  applied  to  the  skin,  it  soon  raises 
blisters,  for  which  the  natives  of  India  often  use  it.  The  leaves  of 
S.  Indica  are  purgative,  and  the  fruit  is  said  to  be  eatable. 

SA'LVIA  (perhaps  from  '  salvus,'  healthy),  a  genus  of  Plants 
belonging  to  the  natural  order  Lamiaceas,  or  Labiatce.  It  belongs  to 
the  Monopetalous  division  of  Exogenous  Plants,  and  is  known  by  its 
2-lippe  1  tubular  or  campauulate  calyx  ;  bilabiate  corolla,  with  the 
upper  lip  usually  arched ;  2  stamens  with  halved  anthers,  having  a 
flat  dilated  connective,  which  is  placed  vertically  with  the  anther  on 
the  upper  end.  The  species  of  this  genus  are  well  known  both  as 
ornamental  shrubs  and  on  account  of  their  uses  in  domestic  economy. 
The  best  known,  and  that  which  is  used  most  frequently  iu  this 
country,  is  the  Salvia  officinalis,  the  Garden  Sage.  It  is  a  native  of 
various  parts  of  the  South  of  Europe.  It  is  a  low  straggling  shrub, 
with  erect  branches,  hoary  with  down,  leafy  at  the  base ;  entire, 
stalked,  oblong,  narrowed  at  the  base  or  rounded  leaves ;  nearly 
simple  racemes;  many-flowered  distinct  whorls;  campanulate  coloured 
inenbranous  calyx  ;  corolla  two  or  three  times  as  long  as  the  calyx, 
with  a  large  projecting  tube  ringed  inside ;  the  lips  erect,  the  upper 
lip  straight,  the  lateral  lobes  of  the  lower  one  reflexed.  This  plant  is 
much  used  in  cookery,  and  is  supposed  to  assist  the  stomach  in  digest- 
ing fat  and  luscious  foods.  Sage-tea  is  also  commended  as  a  stomachic 
aud  slight  stimulant. 

S.  pomifera,  Apple-Bearing  Sage.  Leaves  creuate,  hoary,  articulated 
with  veins,  lanceolate ;  heart-shaped  at  the  base ;  calyx  3-lobed,  bluntish. 
It  is  a  native  of  rough  open  hills  in  Crete  aud  various  parts  of  the 
Levant.  It  is  remarkable  for  being  liable  to  the  attacks  of  an  insect 
of  the  Cynips  genus,  which  produces  upon  their  branches  little  pro- 
tuberances similar  to  galls  upon  the  oak,  but  much  larger.  These 
morbid  growths  contain  an  acid  aromatic  juice,  aud  on  this  account 
are  valued  by  the  inhabitants  of  Crete  as  an  article  of  diet. 

S.  sclarea,  Common  Clary.  Leaves  oblong,  heart-shaped,  rugged, 
villous,  doubly  crenate ;  bracteoe  coloured,  concave,  longer  than  the 
calyx.  This  plant  is  a  native  of  Italy,  Syria,  and  Bithyuia,  and  is  one 
of  the  longest  known  of  the  exotic  herbs  found  in  British  gardens. 
It  i3  sometimes  used  for  making  wine,  which  has  a  taste  resembling 
that  of  Frontignac,  and  is  remarkable  for  its  narcotic  qualities. 

S.  tplendens,  S.  Indica,  S.  formosa,  aud  S.  fulgens,  are  all  handsome 
ornamental  flowers,  and  as  such  are  much  cultivated. 

S.  pratentis,  Meadow  Clary,  and  5.  vcrbenacca,  Wild  English  Clary, 
are  natives  of  Great  Britain. 

SALVINIA.  [Marsileace.8:.] 

SAMADE'RA,  a  genus  of  Plants  belonging  to  the  natural  order 
Simarubacem,  which  was  named  by  Grcrtner,  though  the  origin  of  the 
name  is  unknown.  The  genus,  though  containing  but  few  species, 
includes  Vittmannia  of  Vahl  and  Niota  of  Lamarck.  The  genus  is 
characterised  by  having  bisexual  flowers;  calyx  4-5-pnrtite ;  petals 
4-5,  much  longer  than  the  calyx  ;  stamens  8-10  ;  ovaries  5-seeded,  on 
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a  short  stalk-like  gynophoro  j  styles  a»  many.  Fruit  of  one  or  more 
Oarpels,  anally  drupacoous.  Tho  genus  is  composed  of  tree*  or 
shrubs,  with  simple  alternate  and  rotioulatoly-vcined  leave*.  Pud  mi- 
clos  aro  axillary  or  terminal,  pendulous  when  in  fruit,  and  divided  at 
tho  apex  into  a  5-12-llow<rod  umbel.  8.  tetrapetala  in  a  shrub,  10  feet 
in  height,  a  native  of  Madagascar.  8.  lucida  (iViota  lurida)  in  another 
shrub,  figured  by  Dr.  Wallich  ('PI.  As.  Rar.,'  t.  16S),  from  Amherst) 
on  the  coast  of  Martaban.  S.  Indica  (8.  peniapetala  of  authors)  in  a 
largo  tree,  a  nativo  of  Southern  India,  especially  on  the  Malabar 
coast ;  tho  fruit  and  bark  are  intensely  bitter,  like  that  of  tho  other 
plants  of  tho  Quassia  family.  Niepa  Bark,  an  Indian  febrifuge,  is 
obtained  from  this  species. 
SAMARSKITE.  [Cranium.] 

SAMBU'OUS  (from  o-afilivKn,  a  musical  instrument),  a  genus  of 
Plants  belonging  to  tho  natural  order  OaprifoliaeecB.  It  is  known  by 
possessing  a  5-cleft  calyx;  rotate  urceolate  5-cleft  corolla;  5  stamen3  ; 
3  sessilo  stigmas;  a  roundish  pulpy  1-celled  berry  hardly  crowned  by 
the  remains  of  the  calyx,  with  3  or  4  seeds.  Tho  species  are  low 
deciduous  trees  inhabiting  Europe  and  North  America.  The  best 
known  of  the  species  is  the  Common  or  Black  Elder  {8.  nigra).  It 
is  a  small  tree  or  large  bush ;  the  stem  is  irregularly,  but  alwaya 
oppositely,  branched;  tho  young'branches  are  clothed  with  a  smooth 
gray  bark,  and  filled  with  a  light  spongy  pith ;  the  leaflets  aro  deep 
green  and  smooth,  usually  with  an  odd  one;  the  inflorescence  is  a 
cyme  composed  of  numerous  cream-coloured  flowers,  with  a  sweetish 
but  faint  and  heavy  smell;  fruit  a  globular  purplish-black  berry,  with 
reddish  stalks.  This  plant  is  a  native  of  Europe,  the  north  of  Africa, 
and  the  colder  parts  of  Asia.  It  is  very  common  in  most  parts  of 
Great  Britain,  and  is  generally  found  near  human  habitations.  Con- 
siderable medicinal  value  has  at  all  times  been  popularly  attribute  to 
this  plant,  and  it  is  only  recently  that  it  has  fallen  into  comparative 
disuse  amongst  medical  practitioners.  In  the  rural  districts  of  England 
a  wine  is  made  from  the  berries,  which  is  in  great  repute,  and  when 
drunk  hot  is  an  agreeable  stimulant.  The  flowers  are  employed  for 
making  a  distilled  water,  which  is  frequently  used  as  a  refrigerant,  and 
on  account  of  its  agreeable  odour  is  introduced  into  many  articles  of 
confectionery.  The  pith,  on  account  of  its  solidity  and  great  lightness, 
is  used  for  making  small  figures  and  balls  for  electrical  experiments. 
The  undeveloped  buds,  when  pickled,  form  a  good  substitute  for  capers. 

S.  Ebulus,  the  Dwarf  Elder  or  Danewort,  is  distinguished  by  its 
cymes  with  three  principal  branches,  lanceolate  leaves,  foliaceous 
stipules,  and  herbaceous  stem.  It  is  not  an  uncommon  plant  in 
England  and  Scotland  in  waysides  and  waste  places.  It  has  a  very 
fetid  smell,  and  the  roots  are  violently  purgative. 

S.  Canadensis,  the  Canadian  Elder.  Cymes  with  5  principal 
branches ;  leaflets  4  pairs  and  an  odd  one,  oblong,  oval,  acuminated 
more  or  less,  pubescent  beneath.  The  flowers  are  nearly  scentless. 
It  is  a  native  of  North  America  throughout  Canada  to  the  Carolinas. 

S.  racemosa,  the  Red-Berried  Elder.  Leaflets  5,  membranous,  oblong, 
acuminated,  serrated,  unequal  at  the  base ;  petioles  glabrous  ;  flowers 
of  a  whitish-green  colour.  It  is  a  native  of  the  south  of  Europe  and 
Siberia.  It  is  a  showy  plant,  and  has  a  splendid  appearance  when 
covered  with  its  fine  large  scarlet  fruit.  Many  other  species  of  this 
genus  are  worth  cultivation,  on  account  of  their  flowers,  fruit,  aud 
foliage.  Amongst  these,  S.  laciniata,  the  Parsley-Leaved  Elder,  and 
S.  pubens,  the  Downy  Elder,  may  be  mentioned. 

SA'MOLUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Primulacea.  It  has  a  5-parted  calyx,  its  tube  adhering  to  the  lower 
half  of  the  germen ;  the  corolla  is  salver-shaped,  with  a  short  tube 
and  a  5-parted  limb  with  interposed  converging  scales ;  the  stamens, 
5  in  number,  are  inserted  near  to  the  base  of  the  tube  of  the  corolla  ; 
the  capsules  half  covered  by  the  persistent  calyx,  many-seeded,  and 
opening  with  reflexed  teeth. 

S.  nalerandi,  the  Brook- Weed,  or  Water-Pimpernel,  has  obovate  or 
roundish-blunt  leaves;  the  upper  leaves  bluut  with  a  point;  the 
racemes  many-flowered,  ultimately  elongated  ;  the  capsules  sub-glo- 
bose.   It  is  found  in  damp  watery  places  iu  Great  Britain. 

(Lindley,  Vegetable  Kingdom  ;  Burnett,  Outlines  of  Botany ; 
Babiugtou,  Manual  of  British  Botany.) 

SAMPHIRE.  [Crithmum.] 

SAMY'DA,  a  genus  of  Plants  belonging  to  the  natural  order 
Samydacea;.  The  genus  having  all  the  characters  of  the  family  to 
which  it  belongs,  is  distinguished  by  possessing  10-12  stamens,  all  of 
which  bear  anthers,  while  the  stigma  is  globose.  The  species  consist 
of  small  trees  or  shrubs,  found  in  the  hot  parts  of  America,  such  as 
the  West  Indies,  Mexico,  and  Brazil,  with  a  few  doubtful  species  in 
the  East  Indies.  The  branches  are  sometimes  thorny;  the  leaves 
alternate,  entire,  or  serrate,  with  pellucid  dots  and  twin  stipules ; 
flower-stalks  axillary,  single-flowered,  solitary  or  fascicled  with  white 
but  sometimes  purple  flowers. 

SAMYDA'CEiE,  Sa7nyds,  a  natural  order  of  Apetalous  Plants,  of 
uncertain  station,  and  placed  by  De  Candolle  amongst  Polypetalous 
Exogens.  They  have  3,  5,  or  7  sepals  more  or  less  cohering  at  the 
base ;  stamens  perigynous,  two,  three,  or  four  times  as  numerous  as 
the  sepals,  with  ruonadelphous  filaments;  superior  1-celled  ovary; 
indefinite  ovules  attached  to  parietal  placental  ;  capsules  with  3-5 
valves;  numerous  seeds  fixed  to  the  valves;  fleshy  albumen  and  a 
radicle  pointing  away  from  the  hiluui.    The  leaves  are  alternate  with 
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the  stipules,  marked  with  round  and  linear  pellucid  dots.  The  apeta- 
lous  flowers  and  fruit  of  this  order  approximate  it  to  Bixacecs,  and  its 
perigynous  stamens  and  alternate  stipulate  leaves  ally  it  to  Rosacea:. 
It  is  an  entirely  tropical  order,  composed  of  small  trees  or  shrubs. 
The  bark  and  leave?  are  slightly  astringent.  One  of  the  species 
(Casearia  ulmifulia)  is  used  in  Brazil  as  a  remedy  against  the  bite  of 
snakes,  for  which  purpose  the  leaves  are  applied  to  the  wound,  and  an 
infusion  of  them  is  taken  internally.  Several  other  species  of  Casearia 
are  used  in  native  medicine. 


Samyda  serrulata. 

a,  branch  with  stipulate  leaves  and  flowers ;  b,  flower  opened,  showing  the 
monadclphous  stamens  and  the  pistil ;  c,  anther  with  its  double  cell ;  d,  trans- 
verse section  of  ovary,  showing  seeds  attached  to  five  parietal  placenta?. 

SAND.  A  mass  of  any  comminuted  minerals  is  in  popular 
language  called  Sand  ;  but  the  most  abundant  ingredient  in  the 
extensive  sands  of  the  deserts,  sea-shores,  river-banks,  and  soil,  is 
granular  quartz  or  flint. 

Little  attention  has  been  paid  by  geologists  to  this  abundant 
covering  of  the  earth's  surface.  Most  of  the  sands  which  we  observe 
are  the  ruins  of  disintegrated  rocks — red,  white,  gray,  black,  according 
to  the  rocks  from  which  they  were  derived.  On  examining  these 
rocks  themselves,  we  find  them  composed  of  grains  of  such  sand,  not 
crystallised  grains,  but  worn  and  rounded  on  their  surfaces  like  small 
pebbles.  The  parts  of  these  solid  rocks  then  have  once  existed  as 
mere  loose  sand,  and  we  seem  to  return  in  a  circle  to  the  point  of 
departure.  The  origin  of  sand  is  however  seen  in  volcanic  dust  and 
ashes — in  the  disintegration  of  granitic,  porphyritic,  and  other  pyro- 
genous  rocks ;  the  aggregation  of  them  is  easily  understood  by 
examining  Millstone-Grit,  New  Red-Sandstone,  or  the  Gres  de  Fontain- 
bleau ;  and  the  disintegration  of  sandstones  is  too  common  a  pheno- 
menon in  English  gothic  buildings. 

SoH  often  contains  sand,  though  the  subjacent  strata  be  wholly 
calcareous  or  finely  argillaceous.  This  is  a  phenomenon  of  the  same 
order  as  the  accumulation  of  detritus  (boulders,  gravel,  clay,  &c.)  in 
situations  far  from  the  native  place  of  such  materials.  It  proves  that 
the  surface  has  been  traversed  by  currents  of  water  ;  and  there  can  be 
little  doubt  in  the  mind  of  an  observing  agriculturist,  that  these 
washings  of  the  earth's  surface,  by  mixing  materials  of  different 
qualities,  have  been  in  many  cases  the  cause  of  the  fertility  of  soils. 

Some  sands  impregnated  with  oxide  of  iron  (and  thus  often 
blackened  or  rendered  ochraceous),  and  others  which  are  nearly 
white,  are  very  sterile  ;  others  of  a  gray  or  green  brown,  or  redder 
hue,  are  often  fertile.  The  latter  almost  always  contain  argillaceous 
ingredients  (often  a  proportion  of  felspar),  and  probably  it  is  in  a 
great  degree  to  the  presence  of  potash  in  the  felspar  or  the  clay  that 
their  superiority  is  owing.    [Manure,  in  Arts  and  Sc.  Div.] 

SAND-BOX-TREE.  [Hura.] 

SAND-EEL.  [Ammodttes.] 

SAND-GROUSE.  [Tetrao^iile.] 

SAND-LANCE.  [Ammodttes.] 

SAND-MARTIN.  [Hirundinidje.] 

SAND-PIPER.  [Charadriad.e.] 

SAND-PRIDE.  [PETROMYZIDiE.] 

SAND-SMELT.  [Mugilidjs.J 
SAND-STAR.  [Ophiura.] 
SAND-TUBES.  [Fulgurites.] 
SANDAL-WOOD.  [Santalum.] 
SANDAL- WOOD,  RED.  [Pterocarpus.] 


SANDARAC.  [Callitris.] 
SANDF.RLING.  [Calidris.] 

SANDO'RICUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Meliacece,  which  is  named  from  a  change  in  one  of  its  eastern  names, 
Suntoor  or  Sundoor.  The  genus  contains  only  a  single  species,  found 
in  the  hot  parts  of  Asia,  and  is  characterised  by  having  the  calyx 
5-toothed ;  petals  5;  stamens  10,  joined  into  a  tube,  which  is  10- toothed, 
and  bears  the  anthers  inside;  stigmas  5-bifid.  The  drupe  contains  5 
ovate  compressed  nuts,  which  are  2-valved  at  the  base,  and  1-seeded. 

S.  Indicum,  the  only  species,  is  an  elegant  tree  of  considerable  size 
which  is  found  in  the  Molucca  and  Philippine  Islands,  as  well  as  in 
the  southern  parts  of  India.  The  leaves  are  alternate  and  trifoliate ; 
leaflets  entire;  panicles  axillary,  with  the  flowers  crowded  on  the  short 
partial  peduncles.  The  fruit  is  acid,  and  sufficiently  agreeable  to  be 
mixed  with  syrups  to  make  cooling  drinks.  Its  root  is  bitter,  and 
used  in  medicine  in  bowel  complaints.  It  is  sometimes  called  False 
Mangosteen,  from  some  resemblance  to  its  fruit,  and  also  Indian 
Sandal- Wood. 

SANDSTONE,  OLD  RED.   [Old  Red-Sandstone.] 

SANDSTONE,  RED.  [Red-Sandstone.] 

SANGUINOLARIA.  [Pyloridia.] 

SANGUISORBA,  the  name  of  a  genus  of  Plants,  the  type  of  the 
sub-order  Sanguisorbea,  in  the  natural  order  Rosacea.  Of  this  genus 
(called  Burnet)  there  are  9  known  species.  Most  of  them  possess 
astringent  properties.  The  Common  Burnet  (S.  officinalis)  is  a  native 
of  Great  Britain,  and  was  at  one  time  cultivated  in  chalky  districts  to 
a  very  considerable  extent,  but  it  has  lately  been  superseded  by 
sainfoin  and  other  artificial  grasses.  It  has  a  stem  one  or  two  feet 
high,  branching  upward ;  leaves  pinnate ;  leaflets  ovate,  somewhat 
cordate  at  the  base.  Heads  of  flowers  much  crowded,  dark  purple ; 
limb  of  the  perianth  in  4  ovate  segments,  its  tube  enveloping  the 
germen,  and  having  at  its  base  4  ciliated  scales  or  bracteas ;  achene  1, 
rarely  2. 

SANGUISORBACE^E,  Sanguisorbs,  a  natural  order  of  Plants  in 
Lindley's  '  Vegetable  Kingdom.'  It  constitutes  an  apetalous  sub- 
order in  the  order  Rosaceoz  of  most  other  botanists.  [Rosacea] 

SANGUISUGA.  [Annelida.] 

SANICULA,  a  genus  of  Plants  belonging  to  the  natural  order 
Umbclliferce  and  the  tribe  Saniculem.  The  calyx  has  5  leaf-like  teeth; 
the  petals  erect,  obovate,  with  a  long  indexed  connivent  point.  Fruit 
sub-globose,  covered  with  hooked  spines;  no  ridges;  vitta?  numerous. 

S.  Europcea,  the  Wood-Sanich,  is  a  native  of  Great  Britain,  in  woods 
and  thickets.  The  lower  leaves  are  palmate,  3-5-lobed ;  lobes  bifid, 
wnequally  serrate.  The  fertile  flowers  are  sessile;  barren  flowers 
slightly  stalked. 

(Babington,  Manual  of  British  Botany.) 

SANSEVIE'RA,  a  genus  of  Plants  belonging  to  the  natural  order 
Liliacea;,  found  on  the  coasts  of  Western  Africa,  of  Ceylon  and  other 
eastern  islauds,  as  well  as  of  India,  remarkable  for  the  strength  and 
fineness  of  the  fibres  of  their  leaves.  The  genus  is  characterised  by 
having  a  corol-like  funnel-shaped  perianth,  which  has  a  long  rather 
straight  tube,  a  sexifid  limb,  of  which  the  divisions  are  either  spreading 
or  revolute.  Stamens  6,  inserted  into  the  throat ;  filaments  filiform  ; 
ovary  3-celled ;  ovules  solitary ;  style  filiform ;  stigmas  obtuse, 
obscurely  3-Iobed.  Berry  3-celled,  3-seeded,  or,  from  becoming 
abortive,  1-celled  and  single-seeded.  The  plants  have  a  thick  creeping 
root-stock,  with  radical  equitant  leaves,  which  are  fleshy  and  often 
spotted ;  the  stem-leaves  are  scale-like,  and  the  flowers  in  racemes  or 
thyrsi.  They  are  easily  cultivated  and  propagated  in  sandy  loam  in 
bark  stoves. 

S.  Zeylanica,  a  species  found  in  Ceylon,  has  smooth  oblong-acute, 
flat,  and  linear-lanceolate,  channelled,  glaucous  leaves,  which  are 
shorter  than  the  scape ;  the  style  as  long  as  the  stamens,  the  bracts 
equalling  the  peduncle  in  length.  This,  like  some  of  the  other 
species,  is  remarkable  for  the  tenacity  and  fineness  of  the  fibres  of 
its  leaves. 

S.  Roxburghiana  is  a  species,  according  to  Mr.  Haworth,  which  was 
confounded  with  the  former  by  Dr.  Roxburgh,  and  which  the  latter 
has  figured  in  his  '  Coromandel  Plants.'  It  has  linear  ensiform  leaves, 
which  are  channelled,  keeled,  subulate  at  the  apex,  green,  and  loDger 
than  the  scape ;  style  as  long  as  the  stamens ;  the  bracts  minute.  Dr. 
Roxburgh  describes  this  plant,  and  says  it  is  called  Moorva  in  Sanscrit, 
and  in  Bengalee  Moorba,  that  in  English  it  may  be  called  Bow-String 
Hemp,  and  that  it  grows  very  commonly  under  bushes  in  the  jungles 
in  almost  every  soil  in  the  southern  parts  of  India.  It  flowers  from 
January  to  May.  In  a  good  soil,  and  where  the  plants  are  regularly 
watered,  the  leaves  become  three  or  four  feet  long,  and  contain  a 
number  of  fine  remarkably  strong  white  fibres,  which  run  their  whole 
length.  The  natives  make  their  best  bow-strings  of  these  fibres, 
which  are  separated  by  the  leaves  being  placed  upon  a  flat  strong 
table,  when  one  end  is  pressed  down  with  the  foot,  and  the  rest 
scraped  with  a  piece  of  hard  wood  held  in  both  hands.  Forty  pounds 
of  leaves  thus  scraped  yield  about  one  pound  of  clean  dry  fibres. 

The  fibres  may  be  applied  to  a  great  variety  of  uses.  Dr.  Roxburgh 
was  inclined  to  think  that  the  fine  line  called  China  grass  is  made  of 
these  fibres.  As  the  plant  grows  readily  from  the  slips  which  issue  in 
great  abundance  from  the  roots,  and  as  they  require  little  or  no  care, 
Dr.  Roxburgh  recommended  their  cultivation  in  sandy  soils.    It  haa 
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lately  been  proposed  iu  Calcutta  to  try  tin)  fibre  on  n  large  scalo  for 
rope-making. 

S.  lanuginosa  is  a  third  species,  found  on  the  Hands  of  Malabar, 
while  <S.  Ouineensis  is  a  species  found  along  a  groat  extent  of  the  west 
coast  of  Africa,  and  which,  from  affording  fibres  which,  like  those  of 
the  Indian  species,  arc  fine  and  strong,  has  boon  called  African  Bow- 
String  Hemp.  This  has  been  proposed  as  a  substitute  for  and  con- 
sidered even  superior  to  Now  Zealand  flax.  &  Ouineensis  is  distin- 
guished by  having  uniform  lanceolate  leaves,  tho  style  twice  as  long 
as  the  stamens ;  the  bracts  only  a  third  of  tho  length  of  tho  tubo  of 
the  corolla ;  the  flowers  sessile. 

SANTALA'CEyE,  a  natural  ordor  of  Plants  belonging  to  tho  class 
of  Exogeus  and  sub-class  Incomplete.  They  are  trees,  shrubs,  or 
herbaceous  plants,  with  round  or  irregularly-angled  branches ;  alter- 
nate or  nearly-opposito  undivided  leaves,  sometimes  minute,  and 
resembling  stipules.  The  flowers  are  small,  iu  spikes,  racemes,  umbels, 
or  solitary.  The  calyx  superior,  4-  or  5-cleft.  Stamens  4  or  5,  oppo- 
site the  segments  of  the  calyx.  Ovary  1-celled,  with  from  1  to  4 
ovules.  Fruit  1-seeded,  hard,  dry,  and  drupaceous.  Albumen  fleshy. 
This  order  is  closely  allied  to  Loranthacecc  and  Aristolovhiaccce.  One 
of  its  most  remarkable  characters  is  that  its  unilocular  ovary  contains 
always  more  ovules  than  one,  which  are  pendulous  and  attached  to 
tho  apex  of  a  central  receptacle.  In  the  form  of  weeds  the  genera  of 
Santalacecc  are  found  in  Europe  and  North  America;  in  Australia,  the 
East  Indies,  and  the  South  Sea  Islands,  they  exist  as  large  shrubs  or 
small  trees. 

Osyris  belongs  to  this  order,  although  it  differs  in  having  dioecious 
flowers  and  a  trifid  calyx.  This  is  however  a  different  plant  from  the 
Osyris  of  Pliny,  which  possessed  in  former  times  a  reputation  for 
curing  every  disease.  The  modern  genus  possesses  no  sensible  pro- 
perties as  a  medicine,  and  is  principally  employed  for  the  manufacture 
of  besoms,  for  which  its  long  slender  branches  well  fit  it.  The 
Ogeehce  Lime,  which  is  used  on  the  Mississippi  instead  of  olives,  is 
the  fruit  of  Nyssa  candicans.  The  Nyssce  form  trees  of  great  beauty, 
and  their  wood  is  white,  soft,  compact,  and  light.  The  most  valuable 
genus  in  this  order  is  its  type,  the  Santalum,  of  which  the  species  S. 
album  forms  the  true  sandal-wood  of  commerce. 


c  a  b 

White  Sandal-Wood  [Santalum  album), 
a,  branch  'with  leaves,  flowers,  and  fruit ;  6,  flower  with  the  calyx  open, 
showing  the  perigynous  stamens  and  their  appendages,  the  inferior  ovary, 
simple  style,  and  lobed  stigma ;  e,  transverse  section  of  fruit,  with  one  seed ; 
d,  longitudinal  section  of  fruit,  with  solitary  pendulous  seed. 

SA'NTALUM,  a  genus  of  Plant3  which  gives  its  name  to  the 
natural  order  Santalaceat,  to  which  it  belongs.  It  has  hermaphrodite 
flowers,  the  perianth  united  at  the  base  with  the  ovary,  the  limb 
superior,  tubular,  and  ventricose,  quadrifid,  deciduous ;  glands  four, 
compressed,  inserted  into  the  throat,  alternating  with  the  lobes  of  the 
limb.  Stamens  4,  inserted  into  the  throat  opposite  to  the  lobes  of 
the  limb ;  filaments  awl-shaped,  loaded  with  a  pencil  of  hairs  behind  ; 
anthers  2-celled ;  ovary  half  inferior,  1-celled ;  ovules  2-anatropous 
pendulous  from  the  apex  of  a  free  central  placenta  ;  style  filiform, 
simple;  stigma  obscurely  2-3-lobed  ;  drupe  berried,  1-seeded;  margined 
at  the  apex.  Seed  inverse.  Embryo  straight  at  the  apes  of  a  fleshy 
albumen.   Radicle  above. 


S.  album,  or  tho  White  Sandal- Wood,  in  a  native  of  the  mountainou* 
partM  of  tho  coaHt  of  Malabar,  and  also  of  Timor  and  tin;  inlainln  r,f 
tho  Indian  Archipelago,  as  it  is  probable  that  the  DOM  species  extend* 
to  great  distances.  It  forms  a  tree  of  moderate  or  rather  of  null 
sizo,  but  much  branched,  and  in  general  appearance  has  been  often 
compared  to  tho  myrtle,  and  in  inflorescence  to  the  privet.  Tin. 
leaves  aro  opposite,  with  short  petioles,  oblong,  entire,  smooth, 
glaucous  underneath  ;  length  from  one  and  a  half  to  three  inches. 
The  inflorescence  is  in  axillary  and  terminal  thyrsi.  Flowers  numer- 
ous, small,  straw-coloured  when  they  first  expand,  but  change  to  a 
deep  ferruginous  purple ;  they  are  inodorous,  as  are  all  the  exterior 
parts  of  the  growing  plant  even  when  bruised.  Tho  tree  when  felled 
is  about  nine  inches  or  a  foot  in  diameter;  it  is  then  barked,  cut  into 
billets,  and  said  to  bo  buried  in  a  dry  place  for  about  a  couple  of 
months.  The  deeper  the  colour  and  the  nearer  tho  root,  the  more 
fragrant  it  is.  As  seen  in  commerce  it  is  iu  compact  pieces  of  a  whito 
colour  and  agreeable  odour,  but  with  little  taste.  It  is  usually  des- 
cribed as  being  tho  young  and  outer  wood,  and  that  tho  inner  part.j, 
as  they  become  older,  become  coloured  towards  the  centre,  and  that 
this  is  the  source  of  the  yellow,  while  the  whito  sandal-wood  consists 
of  the  outer  and  younger  wood  of  tho  same  tree. 

This  is  tho  general  opinion  respecting  the  origin  of  yellow  sandal- 
wood, but  Garcias  thought  it  in  his  time  to  be  the  produce  of  a 
different  tree.  M.  Gaudichaud  is  of  the  same  opinion  ;  and  has  more- 
over figured  tho  plant  in  plate  45  of  the  botanical  part  of  the  '  Voyage 
de  l'Uranie.'  This  he  saw  in  the  Sandwich  Islands,  and  has  named 
it  S.  freycinetianum ;  stating  it  to  produce  the  sandal-wood  which  is 
so  much  valued  by  the  Chinese,  which  they  aloO  obtain  from  the 
Feejee  and  Marquesa  Islands,  Moluccas,  &c.  They  manufacture  various 
articles  with  tho  yellow  sandal-wood,  which  is  the  most  fragrant 
They  also  burn  it  both  in  their  temples  and  private  houses  as  an 
incense,  and  especially  in  the  form  of  long  slender  candles,  which  aro 
formed  by  covering  the  ends  of  sticks  with  tho  sawdust  of  sandal- 
wood mixed  with  rice  paste. 

S.  myrtifolium  is  another  species,  or  a  strongly  marked  variety  of 
S.  album,  found  by  Dr.  Roxburgh  in  the  mountains  of  the  Rajamuudry 
Circar,  and  which  was  figured  by  him  in  plate  2  of  his  '  Coromaudcl 
Plants  : '  it  is  distinguished  by  its  opposite  lanceolate  leaves.  The 
wood  is  of  little  value,  according  to  Dr.  Roxburgh,  but  Dr.  Wallich 
says  it  is  '  certe  odoratissimum.' 

About  200  tons  are  annually  imported  into  Calcutta  from  the 
Malabar  coast,  and  about  twice  as  much  into  Canton  from  the  islands 
of  the  Indian  Archipelago. 

SAP,  in  vegetable  physiology,  is  the  fluid  which  plants  imbibe  from 
the  soil  in  which  they  are  placed,  and  is  the  great  source  from  which 
they  are  nourished,  and  their  various  peculiar  secretions  produced. 
One  of  the  most  important  conditions  of  the  growth  of  plants  is,  that 
they  may  be  placed  iu  circumstances  to  absorb  from  the  soil  those 
constituents  of  which  their  sap  is  composed.  The  constituents  of  sap 
may  be  divided  into  those  which  are  essential,  or  necessary  for  the 
growth  of  all  plants,  and  those  which  are  special,  or  necessary  only 
for  the  growth  of  particular  plants  or  families  of  plants.  The  ele- 
mentary bodies  which  form  the  essential  constituents  of  sap  are 
carbon,  oxygen,  hydrogen,  and  nitrogen.  These  bodies  are  capable  of 
uniting  with  each  other  and  forming  a  great  number  of  secondary 
combinations,  and  are  seldom,  if  ever,  absorbed  iu  a  pure  state  by 
plants.  The  forms  in  which  they  enter  the  plant  and  constitute  its 
essential  ingredients  are  those  of  water,  carbonic  acid,  and  ammonia. 
Water  is  one  of  the  most  universally  necessary  constituents  of  organic 
beings,  and  exercises  a  double  function  in  relation  to  their  nutrition. 
In  the  first  place  it  enters  largely  into  their  composition,  and  in  the 
second  place  it  is  the  medium  by  which  the  various  compounds  are 
carried  into  the  system  of  both  plants  and  animals. 

Many  water-plants  are  almost  entirely  composed  of  water,  and  there 
are  none  that  do  not  contain  this  substance,  in  large  quantities,  as 
is  seen  in  the  diminution  of  their  weight  by  drying.  Plants  however 
throw  off  larger  quantities  of  water  than  they  retain,  and  this  is 
necessary  to  the  supply  of  the  organic  and  inorganic  elements  of 
which  they  are  composed,  and  which  are  found  present  in  the  sap. 
In  a  series  of  experiments  performed  by  Mr.  Lawes,  in  which  he 
carefully  weighed  the  quantity  of  water  supplied  to  certain  plants,  and 
afterwards  tlie  quantity  of  organic  and  inorganic  matters  they  pos- 
sessed, he  found  that  for  every  200  grains  of  water  absorbed  and 
exhaled,  one  grain  of  organic  matter  was  appropriated  by  the  plant, 
and  for  every  2000  grains  of  water  consumed,  one  grain  of  inorganic 
matter  was  appropriated.  Water  is  supplied  to  plants  both  in  the 
form  of  rain  and  vapour,  but  Schleiden  has  pointed  out  in  opposition 
to  the  commonly  received  views  on  this  subject,  that  by  far  the  largest 
quantity  of  water  supplied  to  plants  is  due  to  the  latter  source. 

"  The  complete  independence  of  vegetation  of  the  atmospheric 
precipitation  of  rain  in  a  liquid  form  is  seen  iu  the  vegetation  of  the 
Oases,  and  of  the  cloudless  coasts  of  Chili  and  Peru  (see  Darwin  and 
Loudon),  and  in  a  small  way  in  the  experiments  of  Ward.  The 
sand  of  the  Sahara  produces  no  vegetation,  not  because  no  rain  falls 
upon  it,  but  because  it  has  not  the  power  of  condensing  aqueous 
vapour.  Of  the  water  which  falls  as  rain,  very  little  is  used  directly 
by  the  plant;  the  greatest  part  runs  off  or  is  evaporated  into  the 
atmosphere  whilst  another  part  sinks  into  the  earth  and  feeds  the 
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springs.  There  are  but  few  observations  upon  the  quantity  of  water 
needed  by  plants,  but  the  facts  supplied  by  Hales  and  Schiibler  show 
that  rain,  after  making  allowances  for  that  which  flows  away  and  is 
evaporated,  does  not  supply  more  than  a  tenth  part  of  what  is  neces- 
aary.  It  is  unaccountable  and  inexcusable  that  not  a  single  botanist, 
since  the  time  of  Hales,  should  have  taken  up  and  carried  on  his 
experiments.  If  we  take  the  previous  calculations  of  the  quantity 
of  water  required  by  plants  in  England,  which  is  deduced  from  Hales's 
experiments,  and  which  agree  with  those  of  Schiibler  on  Poa  annua, 
we  shall  obtain  the  following  approximative  results : — According  to 
Schiibler,  there  falls  in  England  upon  the  acre  of  40,000  square  feet, 
at  the  utmost  1,000,000  lbs.  of  water  during  120  days  of  summer. 
According  to  the  researches  of  Dalton,  Miiller,  Berghaus,  aud  Dausse, 
at  least  a  third  part  of  this  water  flows  away  into  the  rivers,  but  it 
is  probably  more  than  this,  as  the  great  rapidity  of  the  flow  of  the 
water  in  steep,  hilly,  aud  mountainous  regions  is  not  sufficiently  taken 
into  consideration.  A  considerable  but  not  accurately  to  be  esti- 
mated quantity  of  water  evaporates  immediately  after  the  fall  of  rain, 
as  the  vaporous  state  of  the  atmosphere  indicates.  From  tins  it 
would  appear  that  at  the  most  there  is  left  disposable  for  plants  and 
future  evaporation  800,000  lbs.  of  water  on  the  acre.  Now  this 
quantity  of  water,  according  to  the  preceding  experiments,  would  not 
cover  more  than  two-thirds  of  the  demand  of  an  acra  of  cabbages, 
half  of  the  demand  of  an  acre  of  sunflowers,  or  of  the  Jerusalem 
Artichoke  (Helianthus  luberoaus),  the  fourth  of  a  fruit  garden,  the 
fifth  of  a  hop  garden,  and  about  the  seventh  or  eighth  of  a  meadow. 
It  must  be  recollected  that  hero  only  the  water  is  taken  into  calcu- 
lation which  is  given  out  from  the  plants  and  weeds  growing  in  a 
meadow,  but  that  which  is  afforded  by  the  evaporation  of  the  soil 
itself  cannot  amount  to  less  than  2  000,000  lbs.  for  an  acre.  Thus 
much  is  very  evident  from  these  calculations,  that  the  quantity  of 
raiu  that  falls  upon  the  earth  is  no  more  a  measure  of  the  quantity 
needed  or  consumed  by  the  plant,  than  is  the  quantity  of  humus,  an 
index  to  the  fertility  of  the  soil.  We  may  learn  from  this  that  the 
quantity  of  rain  which  falls  in  a  given  region  is  not  a  measure  of  its 
fruitfuluess,  but  the  quantity  of  moisture,  the  absolute  and  relative 
quantity  of  vapour,  which  yearly,  and  especially  during  those  months 
•which  are  most  important  for  vegetation,  is  contained  in  the  atmos- 
phere." (Schleiden,  'Principles  of  Scientific  Botany.') 

Carbonic  acid  gas  supplies  plants  with  the  carbon  of  their  tissues. 
At  one  time  it  was  supposed  that  the  carbon  of  plants  was  supplied 
directly  from  the  soil,  by  the  agency  of  a  substance  called  Humus. 
There  are  many  facts  in  nature  which  show  that  this  is  impossible, 
for  there  are  districts  of  the  earth's  surface  which  are  constantly 
yielding  carbon  in  the  vegetable  and  animal  products  which  they 
supply,  and  to  which  no  humus  is  added  to  keep  up  the  loss  of  carbon. 
This  is  the  case  with  the  produce  of  Switzerland,  which  for  centuries 
has  been  sent  into  Europe,  and  yet  no  system  of  manuring  is  carried 
on  in  the  agriculture  of  the  Alps.  Many  districts  of  England  and 
France  are  now  covered  with  a  fertile  vegetation  which  a  few  centuries 
ago  were  barren  sands.  Such  facts  prove  that  the  supply  of  carbonic 
acid  is  from  the  air  and  not  from  the  soil.  The  sources  of  carbonic 
acid  gas  on  the  surface  of  the  earth  are  very  numerous  and  constantly 
operative,  and  yet  this  gas  docs  not  accumulate  in  the  atmosphere. 
The  only  conclusion  that  can  be  come  to  with  regard  to  its  disappear- 
ance is,  that  it  has  been  taken  up  by  plants.  It  has  also  been  proved 
by  direct  experiment  that  plants  will  not  live  without  a  supply  of 
carbonic  acid  gas,  and  that  they  flourish  where  this  gas  is  present. 

The  following  are  the  sources  of  this  gas  : — 

1.  The  respiration  of  man  and  animals.  In  one  year  it  is  calculated 
that  a  single  human  being  throws  225  lbs.  of  carbon  into  the  atmos- 
phere. If  this  is  multiplied  by  1,000,000,000,  it  will  give  the  enor- 
mous amount  of  carbon  thrown  into  the  atmosphere  every  year  by 
man  alone,  which  must  at  least  be  doubled  for  the  rest  of  the  animal 
creation.  [Respiration.] 

2.  Combustion  is  a  vast  source  of  carbonic  acid  gas.  Man  needs 
heat  to  maintain  his  own  temperature,  to  cook  his  food,  and  to  manu- 
facture and  move  about  with.  The  quantities  of  carbonic  acid  thus 
thrown  into  the  atmosphere  must  be  even  greater  than  that  produced 
by  respiration,  and  at  the  present  day  must  constitute  a  very  prominent 
Bource  of  supply  of  food  to  the  vegetable  kingdom. 

3.  All  sugar  in  decomposing  ferments,  and  a  large  natural  supply  of 
carbonic  acid  is  probably  thus  afforded,  but  in  the  manufacture  of 
alcohol  by  man,  the  quantity  of  carbonic  acid  thus  formed  must  be 
very  considerable.  In  all  vegetable  and  animal  decay  carbonic  acid 
is  formed,  and  thus  animals  and  plants  are  converted  into  an  inorganic 
substance  before  their  elements  are  again  used  in  the  nutrition  of 
organic  beiDgs. 

4.  Another  source  of  carbonic  acid  is  the  interior  of  the  earth.  In 
all  volcanic  districts  the  springs  come  up  charged  with  carbonic  acid 
gas,  and  this  gas  is  found  constantly  present  in  lake,  river,  and  spring 
water.  It  is  also  found  that  the  gases  which  are  discharged  from 
active  volcanoes  consist  principally  of  carbonic  acid  gas.  This  accounts 
for  the  destructive  effects  of  the  vapours  of  a  volcano,  where  persons 
are  exposed  to  their  direct  action.  This  purely  mineral  source  of 
carbonic  acid  is  interesting,  as  proving  that  a  constant  supply  of 
carbon  is  kept  up,  not  only  for  sustaining,  but  for  allowing  an  increase 
in  the  vegetable  and  animal  kingdoms  from  the  mineral  kingdom  alone. 


Unless  this  source  was  known,  it  would  be  difficult  to  explain  from 
whence  the  original  supplies  of  carbon  came,  as  we  have  every  reason 
to  believe  that  plants  and  animals  have  been  created  as  individuals  or 
pairs.  To  take  the  human  race  alone  there  must  be  500,000,000  times 
as  much  carbon  existing  in  it  at  the  present  moment  as  existed  in  the 
bodies  of  our  first  parents.  Whence  the  source  of  this  supply,  if  not 
from  the  mineral  kingdom  ? 

The  sources  of  the  supply  of  ammonia  are  the  same  as  those  of 
carbonic  acid.  The  excretions  of  animals,  the  combustion  of  wood 
and  coal,  the  decomposition  of  nitrogenous  matters,  the  gases  of  vol- 
canoes, are  all  sources  of  this  gas. 

The  constituents  of  the  sap  which  are  not  necessary  for  the  growth 
of  all  plants  are  principally  the  metallic  oxides,  which  it  is  well  known 
euter  very  largely  into  the  composition  of  some  plants.  The  most 
common  of  these  are  the  oxides  of  potassium,  sodium,  calcium,  and 
magnesium.  These  occur  in  combination  with  various  acids,  but  the 
acid  is  not  found  to  exercise  so  much  influence  on  the  plant  as  the 
base.  Although  any  of  these  oxides  when  presented  in  solution  would 
bo  absorbed  by  plants,  it  would  be  only  those  adapted  to  the  peculiar 
habit  of  the  plant  that  would  be  appropriated.  Thus  plants  which 
grow  naturally  on  the  sca-shore,  and  require  soda  for  their  growth, 
will  take  up  potassa  when  presented  to  them  in  combination  with  soda, 
but  they  would  reject  the  potassa  by  excretion  and  retain  the  soda. 
[Root.]  The  sap  therefore  which  is  found  in  plants  varies  in  com- 
position both  from  the  nature  of  the  soil  and  the  nature  of  the  plant. 

From  the  soil  the  sap  i3  conveyed  by  the  roots  into  the  plant,  aud 
is  not  long  before  it  undergoes  certain  changes  in  its  composition, 
but  the  nature  of  these  change?,  and  the  period  at  which  they  take 
place,  are  not  well  known.  It  is  however  a  fact  that  the  nearer  a 
tree  is  tapped  to  its  root,  the  more  fluid  is  the  sap  which  exudes. 
The  channels  through  which  the  sap  passes  in  its  upward  course  are 
also  a  subject  of  difficulty.  Various  observers  have  contended  for 
each  of  the  different  tissues  being  the  sole  conveyor  of  this  fluid,  but 
it  is  most  probable  that,  with  the  exception  of  the  spiral  vessels, 
which  seem  appropriated  to  the  conveyance  of  air,  all  the  tissues  of 
a  plant  are  engaged  in  conveying  sap.  There  are  some  parts  which 
seem  to  convey  more  than  others,  and  the  younger  tissues  are  always 
more  filled  with  fluid  than  the  older.  Thus,  when  the  trunk  of  a  trea 
is  cut  through  in  spring,  sap  will  be  seen  to  exude  from  all  parts  of 
the  cut  surface,  but  in  greatest  quantities  from  the  alburnum  or  sap- 
wood,  the  most  recently  formed  portion  of  the  timber. 

By  whatever  channels  the  sap  pursues  its  upward  course,  we  find 
that  it  undergoes  great  changes  between  the  period  of  its  absorption 
from  the  soil  and  its  ultimate  disposition  in  the  secretions  of  the 
plant.  The  most  important  of  these  changes  i3  the  loss  of  a  large 
portion  of  that  water  which  it  possessed  when  first  absorbed.  This 
water  is  got  rid  of  by  tho  process  of  exhalation,  which  takes  place 
under  the  influence  of  external  heat  and  light.  In  this  way  it  has 
been  ascertained  that  a  common  sunflower,  three  feet  in  height,  will 
lose  one  pound  four  ounces  of  water  every  day ;  and  a  common  cabbage 
one  pound  three  ounces.  Hales  contrived  to  measure  the  force  with 
which  plants  exhaled  during  the  summer,  and  computed  that  in  some 
plants  it  was  five  times  as  great  as  that  which  impels  the  blood  in  the 
crural  artery  of  a  horse.  The  part  of  the  plant  in  which  this  process 
goes  on  most  rapidly  is  the  leaf,  which,  from  its  extensive  surface  and 
delicate  structure,  is  well  adapted  for  the  performance  of  the  function. 
For  this  purpose  however  the  leaf  is  endowed  with  especial  organs 
called  stomates.  The  stomates  are  small  openings  in  the  cuticle  of 
the  leaf,  the  number  of  which  varies  exceedingly  in  different  leaves, 
and  the  process  of  exhalation  bears  a  direct  proportion  to  their 
number.  Exhalation  goes  on  principally  during  the  day,  under  the 
influence  of  the  light  of  the  sun,  and  almost  completely  ceases  when 
the  sun's  rays  are  withdrawn.  It  is  on  this  account  that  plants  loose 
so  rapidly  their  freshness  on  exposure  to  the  light  of  the  sun,  when 
they  have  been  plucked,  or  otherwise  deprived  of  the  means  of  obtaining 
a  fresh  supply  of  water.  When  the  sap  has  arrived  at  the  leaf  and 
lost  a  certain  quantity  of  water,  it  has  been  supposed  that  the  peculiar 
secretions  of  the  plant  are  there  formed  and  sent  down  into  the  plant. 
This  has  been  called  the  'descent  of  the  sap.'  It  is  somewhat 
difficult  to  imagine  how  these  secretions  can  pass  back  through  so 
delicate  an  organ  as  the  petiole,  and  pass  down  through  bark  or  stem, 
even  into  the  roots  of  the  plant.  The  arguments  which  have  been 
used  for  adopting  this  view  are  the  facts  that  the  peculiar  secretions 
of  the  plant  are  not  produced  till  the  leaves  are  developed  ;  that  in 
ringing  a  tree  the  largest  quantities  of  secretion  is  found  in  the  upper 
and  not  the  lower  part  of  the  wound,  and  that  when  the  leaves  are 
injured  no  secretions  are  found.  It  is  answered  that  all  the  secretions 
of  plants  are  formed  in  the  interior  of  the  cells  where  they  are  found, 
and  that  their  formation  depends  on  the  leaves,  not  because  formed 
in  the  leaves,  but  because  the  leaves  by  their  function  of  exhalation 
produce  a  supply  of  nutritive  materials,  which  is  carried  to  every  part 
of  the  plant,  and  thus  there  could  be  no  secretions  without  the  leaves. 
Again,  when  a  plant  is  ringed  or  cut,  the  amount  of  effusion  of  sap  or 
juice3  will  depend  on  physical  circumstances,  and  a  greater  supply  of 
secreted  matter  is  found  in  the  upper  part  of  a  ring,  because  there  is 
most  liquid  matter  to  be  effused  from  the  trunk  and  branches  of  the 
tree  above,  and  because  of  its  dependent  position. 
The  cause  of  tho  progression  of  the  sap  in  plants  has  been  a  fruitful 
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source  of  speculation.  Maipi^hi  supposed  that  it  depended  on  the 
contraction  and  dilatation  of  the  air  inclosed  in  tho  air  vessels.  Borelli 
attributed  it  to  the  condensation  and  rarefaol  ion  of  tho  air  and  fluids 
of  the  plant.  Du  Hatnel,  who  was  also  supported  by  Linnams, 
accounted  for  it  by  tho  agency  of  heat.  Hales  demonstrated  the 
insufficiency  of  this  principle,  but  did  not  adopt  one  less  objectiouablo. 
Capillary  attraction  has  long  been  a  favourite  theory  in  explaining 
these  motions,  but  it  is  liable  to  the  same  objections  that  all  purely 
physical  theories  are,  with  regard  to  tho  movements  of  the  fluids  in 
plants  and  animals.  Those  botanists  who  have  referred  these  move- 
ments to  a  vital  agency  have  not  been  more  happy,  Brugmanns, 
Coulou,  Saussuro,  and  others  adopted  tho  theory  of  vegetablo  irrita- 
bility. The  vessels  in  which  tho  sap  was  contained  were  supposed  to 
be  susceptiblo  of  tho  action  of  stimuli,  and  when  the  sap,  which  acted 
as  a  stimulus,  wt>s  applied  to  them,  tho  vessels  contracted  and  the  sap 
was  propelled.  Knight  referred  the  propulsion  of  sap  to  contraction 
and  dilatation  not  of  the  vessels,  but  of  tho  medullary  plates  or  rays. 
It  appears  really  to  depend  on  the  physical  relations  existiug  betwoen 
the  substance  of  the  cell-wall  and  tho  fluids  which  it  has  to  absorb. 
[Absorption  ;  Endosmosis.] 

The  movements  observed  in  the  sap  are  of  two  kinds,  general  and 
special.  The  general  consist  in  the  strong  upward  movomeuts  that 
take  place  in  tho  spring,  and  which  are  called  the  '  ascent  of  the  sap,' 
and  in  the  diffusion  of  tho  secreted  matters  iu  a  fluid  state  throughout 
the  whole  plant,  the  appearance  of  which,  in  dependent  parts  of  tho 
plant,  have  led  to  the  notion  of  a  'descent  of  the  sap.'  The  special 
movements  are  those  which  occur  in  the  cells  of  plants,  and  wliich 
have  been  called  cyclosis  and  rotation.  [Cvclosis;  Tissues  op  Plants; 
Secretions  of  Plants.] 

SA'PAJOUS,  tho  name  generally  given  to  a  group  of  South  American 
Moukevs,  including  in  its  larger  sense  tho  Ordinary  Sapajous  [Ateles; 
Lagothrix],  and  the  other  Sapajous  (Ccbus,  Geoff).  These  last,  I 
which  are  termed  Sajous,  have  the  head  round,  the  thumbs  distinct, 
but  scarcely  opposeable  on  the  fore  bauds,  and  the  tail  entirely  covered 
with  hail-,  although  still  prehensile. 

The  whole  of  the  Sapajous  are  very  active,  climb  admirably,  and  are 
altogether  well  formed  for  an  arboreal  life.  The  fore-hands  suffer  by  | 
comparison  with  those  of  the  Old  World  monkeys,  and  exhibit  a  less 
perfect  organisation.  The  thumb  is  longer,  but  is  more  on  a  line 
with  the  other  fingers.  The  palms  both  of  the  fore  and  hinder  extre- 
mities are  endowed  with  great  sensibility.  Small  in  size  and  playful 
in  disposition,  the  Sapajous  lead  a  gregarious  merry  life,  feeding  chiefly 
on  fruits  and  insects.    The  facial  angle  is  about  60°. 

The  species  are  very  numerous,  and  Cuvier  truly  says,  that  they 
are  nearly  as  difficult  to  characterise  as  those  of  the  American  Howlers. 
[Mtcetes.] 

One  of  the  most  common  species  is  the  Weeper  (Cebus  Apella) ;  but 
why  it  should  have  obtained  this  dolorous  title  is  not  very  clear,  for 
when  confined  it  is  good  tempered,  playful,  and  hardy.  The  fur  is 
rather  rich,  inclining  to  olive,  with  a  golden  tinge  on  the  lighter  parts; 
and  the  face  is  bordered  with  a  paler  circle,  varying  considerably  in 
shading  and  breadth,  being  nearly  wanting  in  some  individuals.  This 
species  has  been  known  to  breed  in  confinement. 

Humboldt  describes  another  species,  C.  albifrons,  the  Ouavapavi 
des  Catarractes,  about  the  same  size  as  the  last,  with  a  grayish-blue  face, 
excepting  the  pure  white  orbits  and  forehead.  The  colour  of  the  rest 
of  the  body  is  grayish-olive ;  but  the  hue  is  lightest  on  the  back 
and  belly. 

It  was  found  living  in  troops  in  the  forests  near  the  cataracts  of  tho 
Orinoco.  Mild  and  active,  they  are  often  kept  by  the  Indians  as  play- 
things, and  are  very  entertaining.  Thus  Humboldt  saw  one  domesti- 
cated worthy  at  Maypures  that  caught  a  pig  every  morning,  and  rodo 
him  about  while  he  was  feeding  iu  the  savanna  the  whole  day.  Another 
in  the  house  of  a  missionary  bestrode  a  cat,  which  had  been  brought 
up  with  it,  and  patiently  submitted  to  the  rider. 

C.  fatuellus,  the  Sajou  Cornu  of  the  French,  Horned  Sapajou  of 
the  English,  Simia  fatuellus  of  Liuuaous,  is  a  variety  of  the  form 
marked  by  the  extraordinary  direction  of  the  hair  on  the  forehead. 
Colour,  in  some  deep  brownish  or  purplish  black ;  in  others,  reddish- 
brown.  The  skin  on  the  naked  parts  dark  purple.  The  hair  of  tho 
forehead  stands  up  like  a  crescent,  or  a  waterman's  cap  with  the  front 
elevated.  When  viewed  in  front  it  exhibits  the  appearance  of  two 
horns.  Tho  tips  of  these  erect  hairs  and  of  those  on  the  checks  are 
paler.    It  is  a  native  of  French  Guyana. 

Cebus  monachus,  the  Sa'i  a  Qrosse  Tete  of  the  French,  Large- 
Headed  Sapajou  of  the  English,  has  no  frontal  tuft  like  the  last.  On 
the  contrary  the  head  is  covered  with  short  whitish  hairs  of  a  shorn 
appearance.  The  breast  and  belly,  sides  of  the  cheeks,  and  all  the 
front  yellowish-white.  Fore-arm-,  hinder  extremities,  and  tail  black. 
Irregular  patches  of  black  and  brown  cover  tho  rest  of  the  body. 

Fifteen  or  sixteen  species  are  recorded  of  this  the  most  numerous 
group  of  the  American  monkeys.  They  may  be  considered  as  repre- 
senting in  that  continent  the  Gucnons  of  the  Old  World,  which  are 
also  very  numerous.  [Gtjenons.] 

The  genus  Saguinus  is  allied  to  Ccbus,  and  is  thus  defined  by  M. 
Lesson  : — Same  character  as  in  the  Sapajous,  excepting  that  the  ears 
are  very  large  and  deformed,  and  that  the  tail  is  covered  with  short 
hairs.    Body  slender.    Facial  angle,  CO  degrees. 


Large-Headed  Sapajou  [Ccbus  monachus). 

Dental  Formula  :— Incisors,  -;  Canines,  ^— ^  ;  Molars,  _ — r  =  36. 

4  1—1  6 — 6 

M.  Lesson  arranges  the  following  species  under  the  genus  : — S. 
sciureus,  S.  personatus,  S.  lugens,  S.  amictus,  S.  torquatus,  &  Moloch, 
S.  melanocheir,  and  &  infulatus. 

S.  sciureus  is  the  Simia  sciurea,  Linn.;  Catttikrix  sciureus,  Geoff.; 
Sagoiu  Saimiri,  and  Sa'imire',  of  the  French ;  Saimirii  of  the  natives 
of  the  Orinoco ;  and  Titi  of  Humboldt. 

Size  about  that  of  a  squirrel,  hardly  more  than  10  inches  in  length 
without  the  tail,  which  measures  13  or  14  inches.  Body  greenish- 
yellow  above,  becoming  grayish  on  the  thigh  and  arms ;  body  beneath, 
nearly  white.  Feet,  legs,  and  fore-arms  reddish-chestnut.  Muzzle 
dark  ;  the  rest  of  the  face  and  ears  flesh-coloured.  Tail  black  at  the 
tip.  In  both  extremities  the  nails  of  the  thumbs  are  broad  ;  those  of 
the  fingers  are  more  claw-like.    It  inhabits  Brazil  and  Guyana. 

This  pretty  species  is  often  kept  by  the  natives  in  confinement. 
One  in  the  Paris  Menagerie  is  described  by  F.  Cuvier  as  very 
playful  and  good-humoured.  The  tail,  when  the  animal  was  at  rest, 
was  wound  round  the  body  or  Umbs,  a  position  in  which  it  was  kept 
when  the  little  creature  slept,  which  it  did  iu  a  sitting  posture,  with 
the  head  bent  down  between  the  fore  legs;  but  the  tail  was  never 
used  as  a  support.    This  is  not  an  uncommon  species. 
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SaTrniri  [Sagui7ius  sciitreus). 


Cuvier  will  not  allow  the  Sagouins  and  Sa'imiris  to  bo  classed 
together,  and  indeed  he  separates  the  Saimiri  above  described  and 
figured  from  the  Sagouins,  making  the  Sakia  intervene  between  the 
forms.  He  says  that  in  the  Salmiri  the  tail  is  depressed,  and  ceases 
to  be  prehensile,  and  that  the  head  is  very  fiat.  He  also  observes 
that  there  is  a  membranous  space  in  the  interorbital  partition  in  the 
skeleton. 

Of  the  Sagouins  (Callithrix,  Geoff.),  he  says  that  they  have  the  tail 
slender,  and  that  their  teeth  do  not  project,  remarking  that  they  had 
for  a  long  time  been  associated  with  the  Sa'imins,  but  that  the  head 
of  the  Sagouins  is  higher,  and  that  their  canines  are  shorter.  Such, 
he  observes,  are  the  Sagouiu  a  Masque  (Callithrix  personata,  Geoff.), 
and  the  Sagouiu  en  Deuil  or  La  Veuve  (La  Viduita,  Simia  lugens, 
Humb.). 

The  first  of  these,  Callithrix  personata  (Saguinus  personatus)  is 
grayish-yellow,  with  the  head  and  the  four  hands  black,  and  a  reddish 
tail.  It  is  a  native  of  Brazil,  where  it  is  found  between  18°  and  21° 
S.  lat.,  on  the  banks  of  rivers. 

The  second,  Callithrix  lugens  (Saguinus  lugens),  has  the  body  of  a 
shining  black,  with  a  purplish  lustre  on  some  parts  :  the  hair  soft 
and  shining.  The  face  has  the  appearance  of  a  bluish-white  square 
mask,  which  is  surrounded  by  a  narrow  margin  of  a  purer  tinge, 
while  two  stripes  of  the  same  colour  run  from  the  eyes  to  the  temples. 
The  throat  is  marked  with  a  band  of  white,  of  which  colour  are  the 
anterior  hands  on  the  outsides,  so  that  they  there  resemble  a  pair  of 
white  gloves,  to  which  the  natives  compare  them. 

This  species,  which  is  the  Macava  Cahou  of  the  natives,  appears  to 
be  extremely  rare.  Humboldt  saw  only  one  specimen,  and  that  in 
the  forests  bordering  the  rivers  Cassiquiare  and  Guaviare.  It  was 
said  to  live  in  pairs ;  and  this  opinion  was  confirmed  by  the  fear  and 
dislike  shown  by  the  captive  when  placed  near  even  some  of  the  most 
diminutive  species  of  the  genus.  It  was  very  shy,  and  was  active 
only  when  alone.  "When  in  the  vicinity  of  persons,  though  they  were 
occupied  in  general  business,  it  would  remain  immoveably  attentive 
to  all  that  passed,  refusing  food  even,  notwithstanding  a  long  fast. 
When  alone  its  behaviour  was  very  different.  If  a  bird  was  intro- 
duced, the  monkey  was  instantly  roused  at  the  sight  of  it,  darted 
upon  it  like  a  cat,  and  swallowed  it  instantly,  its  whole  habit  at  such 
moments  being  that  of  a  carnivorous  animal. 

SAPAN-WOOD.  [CiESALPiNiA.;] 

SAPHIRINE,  a  Mineral  occurring  granular  disseminated  in  Antho- 
phyllite.  The  colour  is  pale-blue  or  greenish ;  streak  white.  Fracture 
uneven,  conchoidal.  Hardness  7'0  to  8'0.  Lustre  vitreous.  Translucent. 
Specific  gravity  3*42.  It  is  found  at  Akudlek  in  Greenland.  Its  analysis 


by  Stromeyer,  gives — 

Silica   14-50 

Alumina   73-ll 

Magnesia   16-85 

Lime  ........  0-38 

Oxide  of  Iron   3  92 

Oxide  of  Manganese   0'53 

"Water   0"49 


SAPINDA'CEjE,  Soap-Worts,  a  natural  order  of  Plants  belonging 
to  the  calycose  group  of  Polypetalous  Exogens.  It  consists  of  trees 
or  shrubs,  rarely  herbaceous  plants,  with  erect  or  climbing  stems, 
with  alternate  often  compound  leaves,  rarely  simple,  with  or  without 
stipules,  and  often  marked  with  lines  or  pellucid  dots.  Their  inflo- 
rescence is  racemose  or  paniculate,  with  small  white  or  rose-coloured 
rarely  yellow  flowers,  which  are  seldom  barren  or  hermaphrodite. 
The  calyx  consists  of  4-5  sepals,  slightly  cohering  at  the  base.  The 
petals  are  the  same  in  number  as  the  sepals,  one  being  occasionally 


abortive.  They  are  in  general  furnished  with  a  petal-like  scale,  but 
are  sometimes  naked.  They  have  a  fleshy  glandular  disc  occasionally 
occupying  the  base  of  tho  calyx.  The  stamens  are  definite,  about 
twice  the  number  of  the  sepals.  The  filaments  are  free  or  slightly 
connate,  the  anthers  2-celled.  The  ovary  3-cellcd,  rarely  2-4  celled, 
the  cells  containing  1-2-3  ovules.  Style  undivided,  or  more  or  less 
deeply  2-  or  3-cleft.  The  seeds  have  usually  an  aril,  are  without 
albumen,  and  have  a  curved  or  spirally  twisted  embryo.  They  are 
inhabitants  of  most  parts  of  the  tropics,  more  especially  of  South 
America  and  India.  They  are  not  found  in  Europe  or  the  United 
States  of  America.    One  genus  is  found  in  Australia,  Dodonea. 

This  order  is  closely  allied  to  Aceracem,  from  which  they  only  differ 
in  their  alternate  leaves  and  petals.  The  number  of  their  stamens  8, 
with  5  unequal  sepals,  point  out  a  relation  with  Polygalacea.  Their 
climbing  habit  and  tendency  to  produce  tendrils  give  them  a  remote 
relation  to  Vitacem.  In  this  order,  although  tho  leaves,  branches, 
and  other  organs  act  in  a  deleterious  manner,  yet  their  fruit  and  seeds 
are  eatable  and  wholesome.  The  Litchi  and  Longan,  favourite  fruits 
in  China,  are  produced  by  the  genus  Euphoria.  These  fruits  are 
sweet,  with  a  sub-acid  flavour,  and  when  dried  are  sometimes  brought 
to  this  country.  They  are  considered  a  great  luxury  in  China,  and 
are  sent  at  a  great  expense  from  the  provinces  of  Fokien  and  Quan- 
Tong,  where  they  grow,  to  Peking,  for  the  consumption  of  the  emperor. 
Several  other  genera  bear  fruits  which  are  very  delicious,  and  are 
eaten  in  Japan  and  Brazil.  Sapindus  is  remarkable  for  bearing  a 
pulpy  fruit,  the  outer  part  of  which  has  been  used,  on  account  of  its 
detergent  properties,  as  a  soap.  [Sapindus.]  Some  of  the  species  of 
this  genus  also  produce  eatable  fruits.  Paulinia  is  another  genus  which 
has  poisonous  properties  residing  in  the  leaves  and  other  parts  of  the 
plant,  whilst  the  fruits  are  eatable.  The  whole  of  the  order  partakes 
more  or  less  of  these  properties. 
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Euphoria  longana. 

a,  branch  with  racemose  flowers  and  alternate  leaves  ;  b,  flower,  showing-  foe 
disc,  stamens,  petals,  &c. ;  c,  transverse  section  of  ovary ;  d,  longitudinal 
section  of  flower  and  fruit,  showing;  divided  stigma,  erect  ovules,  disc,  petal;, 
and  calyx. 

SAPINDUS  (contracted  from  Sapo  Indicus,  or  Indian  Soap),  a  genus 
of  Plants  belonging  to  the  natural  order  Sapindacece,  which  has  been 
so  called  in  consequence  of  the  berrie3  of  many  of  the  species  being 
employed  for  the  same  purposes  as  soap.  The  genus  is  tropical,  con- 
taining between  20  and  30  species,  which  are  found  in  the  tropical 
parts  both  of  the  Old  and  New  World.  It  is  characterised  by  having 
the  calyx  4-5-partite  ;  petals  as  many  as  the  sepals,  a  little  longer, 
naked  or  hairy,  or  with  a  scale  above  the  claw ;  torus  or  disc  occupying 
the  bottom  of  the  calyx ;  stamens  8  to  10,  inserted  between  the  margin 
of  the  disc  and  ovary ;  ovary  3-,  rarely  2-celled ;  ovule  1,  erect  at  the 
base  of  each  cell ;  style  with  a  3-,  rarely  2-lobed  stigma ;  fruit  fleshy, 
1-2-,  rarely  3-lobed,  each  lobe  1-2-,  rarely  3-seeded,  with  the  seeds 
furnished  with  an  aril. 

The  species  consist  of  trees  having  leaves  without  stipules,  with 
the  inflorescence  in  racemes  or  terminal  panicles.  Flowers  small, 
white,  or  greenish-white.  Berries  all  red  and  saponaceous,  on  which 
account  they  have  been  employed  for  washing  woollens  and  cloths  of 
various  kinds  in  different  countries.  For  instance,  in  the  West  Indies 
and  the  continent  of  America,  S.  saponaria  yields  the  so-called  soap- 
berries, and  in  Java,  S.  Rarak;  so  in  India  several  species,  as  S.  acu- 
minatus,  S.  laurifolius,  S.  emarginatus,  and  S.  delergens,  yield  berries 
which  are  called  Reetha,  and  in  their  dried  state  may  be  bought 
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SAPIUM. 


in  every  bazaar,  as  they  aro  everywhere  employed  as  a  substitute  for 
soap.  Tlie  fleshy  part  of  these  hemes  in  viscid,  and  in  drying  anHimirH 
a  shining  semi-transparent  appearance;  whon  rubbed  with  water  Ihey 
form  a  latlier  liko  soap.  The,  bark  and  root  liavo  similar  proportion, 
and  havo  boon  employed  for  tho  paine  purposo,  as  •.veil  as  medicinally, 
in  the  countries  where  they  aro  indigenous.  Tho  berries,  which  are 
about  the  sizo  of  cherries,  inclose  black  shining  nuts,  which  used  for- 
merly to  be  much  imported  and  employed  as  buttons  fur  wai  teo:ils, 
after  having  been  tipped  with  gold,  silver,  or  other  metal.  The  kernel 
of  these  nuts  contains  an  edible  oil,  which  is  sometimes  employed  for 
burning.  The  fruits  of  S.  Senegalcnsis  and  of  S.  csculenlus  are  oaten, 
and  the  wood  of  some  species,  as  of  8.  rubiginosus,  is  closo-graiued  and 
hard,  and  forms  valuable  timber. 

SA'PIUM,  a  genus  of  Plants  belonging  to  the  natural  order  Buphor- 
biacece.  Tho  flowers  are  monoecious,  the  calyx  bifid  and  3-toothed, 
the  style  trifid,  and  the  capsule  3-coccous. 

S.  aucuparium,  is  a  tree  30  feet  high,  with  oblong  lanccolato  acute 
serrate  leaves,  with  an  intermixture  of  larger  and  rounder  teeth,  coria- 
ceous, shining,  and  about  6  inches  long ;  the  spikes  are  terminal,  lax, 
thiok,  green,  and  about  6  inches  long;  tho  male  above,  tho  female 
below ;  the  calyx  of  both  of  a  dark  purple.  It  is  a  native  of  the  woods 
of  Carthagena. 

S.  Jndicum  has  alternate  stalked  leaves  somewhat  pendulous,  broad, 
lanceolate,  serrate,  smooth,  and  of  a  deep  shining  green,  from  2  to  4 
inches  long,  and  broad  in  proportion ;  the  stipules  small  and  deciduous ; 
the  calyx  is  3-parted,  the  divisions  somewhat  cordate  and  expanding ; 
the  filaments  longer  than  the  calyx,  the  anthers  ovate  ;  tho  female 
flowers  at  the  base  of  the  catkins  often  solitary ;  the  capsule  or  nut 
is  globular,  of  the  size  of  a  nutmeg,  3-celled,  6-valved,  thick,  and 
exceedingly  hard  ;  the  seed  is  solitary,  affixed  by  the  apex,  oval, 
and  smooth.  The  juice  of  this  species,  like  the  former,  is  highly 
poisonous. 

(Lindley,  Flora  Mcdica  ;  Burnett,  Outlines  of  Botany.) 

SAPOD1LLA.  [SAroTACEJE.] 

SAPODILLA  PLUM.    [Sapotaceje  ;  Acinus.] 

SAPONA'RIA  (from  the  Latin  '  sapo,'  soap,  so  called  because  the 
bruised  leaves  are  said  to  produce  a  lather  like  soap  when  agitated  in 
water),  a  genus  of  Plants  belonging  to  the  natural  order  Caryophyttacece. 
It  has  a5-toothed  calyx  naked  at  the  base,  5  clawed  petals,  10  stamens, 
and  2  styles ;  the  capsules  are  1-celled,  opening  at  the  top  with  4 
valves ;  the  seeds  aro  globular  or  reuiform. 

<&  officinalis,  Soap-Wort,  has  fasciculate  corymbose  flowers,  a  cylin- 
drical slightly-downy  calyx,  retuse  crowned  petals,  elliptic  lanceolate- 
ribbed  leaves,  and  an  erect  stem.  It  is  a  native  of  many  parts  of 
Europe  by  the  road-side,  and  ita  Britain  in  meadows  by  river  sides  and 
under  hedges.  The  flowers  are  either  single  or  double,  of  a  rose  or 
pink  colour,  seldom  white.  The  double  variety  of  this  plant  is  esteemed 
as  an  ornament  to  the  flower-border,  but  is  found  inconvenient,  unless 
planted  in  pots,  from  the  spreadiug  nature  of  the  roots,  which  extend 
under-ground  like  those  of  couch. 

S.  vaccaria  has  panicled  flowers,  pyramidal  smooth  fine-angled 
calyxes ;  membranaceous  acute  bracteas ;  ovate  lanceolate  sessile 
leaves.  It  is  a  native  among  corn  in  many  parts  of  Europe,  particu- 
larly Germany,  Switzerland,  and  the  Levant.  It  derives  its  specific 
name  from  the  idea  that  it  increases  the  lacteal  secretion  in  cows. 

All  the  species  of  this  genus  are  very  ornamental.  S.  ocymoides  is 
one  of  the  most  elegant  plants  we  have  in  our  gardens,  and  is  well 
adapted  for  rock-work. 

(Don,  Bichlamydeous  Plants  ;  Babington,  Manual  of  British  Botany; 
Burnett,  Outlines  of  Botany.) 

SAPONITE,  a  Mineral  consisting  of  silica,  magnesia,  alumina,  iron, 
and  potash.  It  is  found  at  Lizard's  Point,  Cornwall.  When  first 
extracted  it  may  be  kneaded  like  dough.  It  becomes  brittle  on 
drying,  and  is  of  a  white,  yellow,  blue,  or  red  colour. 

SAPOTA'CE^E,  or  SAPO'TE^E,  Sapotads,  a  natural  order  of  Plants 
belonging  to  the  polycarpous  group  of  Monopetalous  Exogens.  It 
consists  of  trees  and  shrubs,  which  abound  with  a  milky  juice  ;  the 
branches  are  round  ;  the  leaves  alternate,  simple,  entire,  coriaceous, 
destitute  of  stipules,  their  under  sides  being  covered  by  a  silky  or 
downy  pubescence.  The  flowers  are  axillary,  regular,  and  united  ;  the 
calyx  is  4-8-cleft,  imbricate  in  aestivation  ;  the  corolla  is  hypogynous, 
regular,  and  cleft ;  the  lobes  are  equal  in  number  to  the  sepals  and 
alternate  with  them;  the  stamens  are  definite  and  distinct,  some  are 
barren  and  some  fertile,  the  former  being  alternate  with  the  sepals, 
the  latter  opposite ;  the  ovary  is  superior,  with  several  cells,  in  each 
of  which  is  one  erect  ovule ;  style  simple ;  stigma  undivided ;  seeds 
nut-like,  sometimes  cohering  into  a  several-celled  putamen ;  embryo 
large,  erect,  and  inclosed  in  fleshy  albumen. 

This  family  of  plants  is  most  nearly  allied  to  that  of  Ebenaceo?,  with 
which  it  agrees  in  habit,  its  monopetalous  regular  hypogynous  corolla, 
the  absence  of  a  hypogynous  disc,  its  several-celled  ovary,  and  definite 
ovules  and  stamens.  It  differs  however  in  the  possession  of  milky 
juice,  soft  wood,  hermaphrodite  flowers,  undivided  stigma,  and  1-seeded 
ovary  with  erect  ovules.  The  plants  of  this  family  are  chiefly  natives 
of  India,  Africa,  and  America.  Some  of  the  species  produce  fruits 
which  are  much  prized  as  articles  of  diet.  Amongst  these  is  the 
Sapodilla  Plum,  or  Naseberry,  which  is  the  produce  of  Achras  sapota. 
The  Star-Apple  {Chrysophyllum),  Marmalade  (Achras  mammosa),  the 


Medlar  of  Surinam,  and  other  ratable  fruits,  are  derived  from  plant* 
belonging  to  this  order.  Most  of  tho  species  yield  large  quantities  of 
a  milky  juice,  which,  unlike  the  Kocreti'iiiH  of  most  lactescent  families 
of  plants,  may  be  uHed  for  alimentary  purposes.  Tho  fruit  and  seeds 
abound  in  oil,  which  is  solid  like  butter,  and  has  a  mild  pleasant 
flavour.  [Uassia.]  Tho  bark  of  soino  species  of  Achras  in  astrin- 
gent and  tonic,  and  has  been  recommended  as  a  substitute  foi 
quinine.  [Aciikas.] 


d  a      c  b 

Sapodilla  Plant  (Achras  sapota). 
a,  branch  with  axillary  flowers  ;  b,  flower,  showing  the  imbricate  calyx  ; 
c,  pistil,  with  style  and  simple  stigma;  d,  fruit  (sapodilla  plum);  e,  seed; 
/,  embryo. 

SAPPARE,  a  corruption  of  Sapphire.  [Kyanite.] 
SAPPHIRE.    [Adamantine  Spar;  Cokcndum.] 
SAPWOOD.  [Alburnum.] 

SAPY'GID/E,  a  family  of  Hymenopterous  Insects  of  the  section 
Fossorcs,  the  species  of  which  are  chiefly  distinguished  by  the  fe  t  in 
both  sexes  being  slender,  and  little  or  not  at  all  spinose  ;  the  antennae 
are  at  least  as  long  as  the  head  and  thorax  together,  and  generally 
increase  in  thickness  towards  the  extremity. 

In  the  genus  Sapyga  the  eyes  are  deeply  emarginate ;  the  antennae 
are  subclavate,  slightly  curved  outwards  at  the  apex  in  the  males, 
straight  in  the  females,  and  inserted  in  a  cavity  at  the  base  of  the 
clypeus,  with  an  elevated  ridge  between  them  ;  the  superior  wings 
have  one  marginal  cell,  which  passes  beyond  the  third  submargiual, 
and  is  acuminate  ;  and  four  submarginal  cells,  the  second  the  smallest 
and  receiving  the  first  recurrent  nervure,  the  third  receiving  the  second, 
and  the  fourth  apical. 

The  species  of  this  genus  are  usually  of  moderate  size.  The  females 
are  said  to  form  holes  in  the  mortar  of  walls,  or  in  putrescent  wood, 
in  which  they  deposit  their  eggs  with  food  to  supply  the  larvae. 
Latreille  supposes  them  to  be  parasitic  upon  some  of  the  wild  bees  > 
and  Mr.  Shuckard  observes  that  he  has  caught  the  S.  punctata  (t 
species  found  in  this  country)  entering  the  cells  of  Osmia  bicornis 
The  species  just  mentioned  is  from  ij  to  5\  lines  in  length,  and  of  t 
black  colour,  excepting  the  abdomen,  which  is  red,  and  has  a  trans 
verse  white  spot  on  each  side  of  the  fourth,  fifth,  and  sixth  segments 
— such  is  the  colouring  of  the  female  ;  the  male  has  the  body  black, 
with  a  white  spot  on  each  side  of  the  second,  third,  fourth,  and  fifth 
segments. 

A  second  species  of  this  genus,  the  S.  clavicornis,  is  also  found  in 
England.  Both  sexes  are  black,  and  have  interrupted  yellow  bands 
on  the  abdomeu. 

The  genus  Thynnus,  according  to  Latreille,  also  belongs  to  the  pre- 
sent family,  and  the  species  are  readily  distinguished  by  the  antennae 
being  filiform  and  the  eyes  entire,  that  is,  not  emarginate,  as  in 
Sapyga. 

Polochrum. — This  genus,  like  Tliynnus,  has  the  antennce  filiform,  but 
the  eyes  are  emarginate,  as  in  Sapyga  ;  the  maudibles  are  tridentate. 

SARCINA,  a  genus  of  Plants  belonging  to  the  family  of  A  Igce.  This 
microscopic  Alga  was  first  detected  by  Professor  Goodsir  of  Edinburgh 
in  1842,  in  the  matter  vomited  by  a  patient  under  his  care.  It  was 
subsequently  observed  by  Mr.  Busk  and  Mr.  Edwin  Quekett,  and 
many  other  observers.  It  consists  of  masses  of  cells  which  are 
arranged  in  a  square  form.  Each  of  the  cells  is  nucleated,  and  vary 
in  number  from  4  to  64  on  each  frond. 

The  species  most  commonly  found  is  that  discovered  by  Goodsir, 
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and  which  he  called  S.  ventriculi.  This  species  has  been  referred  by 
Robin,  iu  his  '  Histoire  Naturelle  des  Vdgdtaux  Parasites,'  to  a  genus 
which  lie  calls  Merismopadia. 

Although  this  plant  is  found  most  frequently  in  matters  vomited 
from  the  stomach  of  human  beings,  it  is  not  at  all  confined  to  this 
spot.  It  has  been  found  in  the  urine  several  times,  although  it  may 
be  doubted  as  to  whether  it  could  have  been  originated  in  this  fluid 
before  it  was  excreted.  A  case  is  recorded  by  Virchow,  in  which  it 
was  found  in  human  lungs  which  were  in  a  state  of  carcinomatous 
disease.  It  has  also  been  observed  in  the  stomachs  of  the  lower 
animals. 

In  the  cases  where  this  plant  has  been  detected  in  vomited  matter?, 
they  have  always  been  in  a  state  of  fermentation,  and  the  fluid  in  most 
instances  presents  an  acid  reaction.  The  Sarcina  becomes  paler  by 
the  action  of  acids  and  alkalies,  but  they  are  not  destroyed  by  these 
re-agents.    They  become  slightly  brown  on  the  addition  of  iodine. 

It  does  not  appear  that  the  presence  of  Sarcince  is  the  cause  of 
disordered  states  of  the  systi-m,  but  they  may  rather  be  regarded  as 
the  results  of  disease.  Sarcince  have  been  detected  under  circum- 
stances which  render  it  probable  that  they  are  not  uncommon  tenants 
of  the  human  stomach,  and  that  they  may  exist  in  considerable 
numbers  without  inconvenience.  The  treatment  of  diseases  with  which 
they  are  found  associated  should  therefore  be  rather  directed  to  the 
removal  of  the  diseased  condition  than  to  the  destruction  of  the 
Sarcina.  [Entophyta.] 

(Robin,  Histoire  Naturelle  des  Yigitanx  Parasites  qui  croissent  sur 
T Homme  ct  sur  les  Animaux  Vivants ;  Bealc,  The  Microscope,  and  its 
Application  to  Clinical  Medicine.) 

SARCINULA.  [MADRErm-LLiCEA.] 

SARCOIDEA,  a  group  of  Polypiaria,  of  which  the  type  is  the  old 
Linnjcan  genus  Alcyonium.  [Alcyonim;.] 
SARCOLITE.  [Analcime.] 

SARCO'PHILUS  (F.  Cuvier),  a  genus  of  Marsupiata,  founded  on 
Dasyurus  ursinus,  Auct.,  Bidelphys  itrsina,  Harris. 

P.  Cuvier  states  that  Sarcophilus  approaches  nearer  to  the  Tliylacini 
than  to  the  Dasyuri,  but  that  it  is  very  different  from  either.  These 
differences  are  well  pointed  out  in  the  last  part  of  his  'Histoire 
Naturelle  des  Mammifcres,'  where  a  very  good  figure  of  the  animal  is 
given,  and  of  which  the  subjoined  cuts  are  copies.  [Marsutiata.] 


Head  of  SareophUvi  ursinus.    (F.  Cuvier.} 


Sarcophilus  ursinus.    (F.  Cuvier.) 


SARCORAMPHUS.    [Condor;  Vulturim.] 

SARCOSTE'MMA  (from  cap|,  flesh,  and  o-ri^na,  a  crown,  in  refer- 
ence to  the  leaflets  of  the  inner  corolla  being  fleshy),  a  genus  of  Plants 
belonging  to  the  natural  order  Asclepiadacece.  It  has  a  rotate  corolla, 
a  coronet  of  double  stamens  ;  the  outer  one  cup-shaped  or  annular 
crenated,  the  inner  one  5-leaved,  higher  than  the  outer  one,  with  fleshy 
segments ;  the  stigma  is  nearly  blunt ;  the  follicles  slender  and  smooth, 
and  the  seeds  comose.  The  species  of  the  genus  are  natives  of 
Australia  and  the  East  Indies,  as  well  as  of  South  America. 

S.  glaucum,  Glacous-Leaved  Sarcostemma,  is  a  lactescent  smooth 
twining  herbaceous  plant.  The  leaves  are  lanceolate,  short-stalked, 
slightly  revolute,  membranous,  being  with  the  midrib  prominent  on 
the  under  side,  which  is  glaucous;  the  umbels  are  many-flowered 
between  the  petioles,  on  very  long  peduncles ;  the  segments  of  the 
calyx  lanceolate,  ciliated,  and  acuminate;  the  corolla  white,  with  a 
large  fleshy  annular  wavy  coronet ;  the  segments  of  the  corolla  fringed 
and  spreading. 


S.  Brownii  is  a  twining  glabrous  plant,  with  lanceolate  acuminated 
glabrous  leaven,  and  interpetiolar  umbels ;  the  pedicels,  calyxes  and 
corolla  downy ;  the  segments  of  the  corolla  ovate,  bluntish,  concave 
and  glabrous  inside  ;  the  outer  corona  an  entire  narrow  ring  ;  the 
leaflets  of  the  inner  corona  ovate,  bluntish,  and  glabrous  a  little  hiidiei 
than  the  gynostegium ;  the  lower  leaves  are  large  aDd  ovate  oblong, 
the  upper  ones  becoming  gradually  narrower  with  revolute  edges, 
painted  with  white  on  the  nerves,  and  greenish-blue  on  the  veins  ;  the 
calyx  is  small ;  the  pollen-masses  oblong,  a  little  curved,  hairy,  hanging 
by  short  pedicels  rising  from  blackish  glands.  These  plants  thrive 
best  in  a  mixture  of  peat,  sand,  and  vegetable  mould ;  cuttings  of  them 
root  readily  in  sand,  if  placed  in  heat  without  any  hand-gass  over 
them.  They  should  have  little  or  no  water  when  in  a  dormant  state, 
particularly  the  tuberous-rooted  kind. 

(Don,  Dichlamydeous  Plants  ;  Lindley,  Flora  Medica.) 

SARDONYX.  [Aoate.] 

SARQASSUM.  [Fucace/E.] 

SARGUS.  [Sparid;e.] 

SARIGUE.  [Marsupiata.] 

SAROTHAMNUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Leguminosa:.  It  ha?  a  2-lipped  calyx,  the  upper  lip  with  2,  the  lower 
with  3  teeth  ;  the  style  is  long,  curved,  thickened  upwards,  and 
channelled  within;  the  stigma  terminal,  capitate,  and  small;  the 
pod  is  flat. 

S.  scoparius,  the  Common  Broom.  The  only  British  species  is  a 
well-known  plant,  with  a  stem  2  or  3  feet  high,  angular,  and  glabrous. 
The  leaves  are  ternato  or  simple;  the  leaflets  obovate.  The  flowers 
are  axillary,  solitary,  or  in  pairs,  shortly  stalked,  large,  and  of  a  bright 
yellow.  The  pods  are  dark  brown,  hairy  at  the  edges,  and  have 
numerous  seeds.    It  is  found  on  dry  hills  and  heaths. 

(Babington,  Manual  of  British  Botany.) 

SARliACENIA'CEJE,  Sarraceniads,  the  Water-Pitcher  order,  a 
natural  order  of  Plants,  placed  by  Lindley  in  the  Albuminous  group 
of  Polype  talous  Exogens.  It  consists  of  herbaceous  perennial  plants 
inhabiting  bogs,  with  fibrous  roots  and  radical  leaves,  with  a  hollow 
urn-shaped  or  pitcher-shaped  petiole,  at  the  point  of  which  is  articu- 
lated the  lamina,  or  blade  of  the  leaf,  which  covers  the  petiole  like  a 
lid.  The  flowers  are  solitary  or  on  scapes,  and  the  petals  and  sepals 
are  herbaceous;  the  calyx  is  composed  of  5  persistent  sepals,  often 
having  a  3-leaved  involucre  without,  imbricate  in  activation  ;  corolla 
of  5  petals,  unguiculate  and  concave ;  the  stamens  are  hypogynous 
and  indefinite,  filaments  short ;  anthers  2-celled,  bursting  longitudi- 
nally ;  ovary  superior,  5-celled,  with  a  central  many-seeded  placenta  ; 
style  single  ;  stigma  much  dilated,  peltate,  with  5  angles.  Fruit  a 
globose  capsule,  with  5  lobes,  5  cells,  and  5  valves.  Seeds  very 
numerous;  albumen  abundant.  The  affinities  of  this  order  are  not 
very  obvious.  It  is  usually  placed  near  Papaveracem,  on  account  of  its 
dilated  stigma,  indefinite  stamens,  and  embryo  in  the  midst  of  a 
copious  albumen.  Lindley  considers  it  to  bo  related  to  Dioncea 
[Dionjea],  wherever  that  genus  may  be  ultimately  placed.  In  the 
remarkable  structure  of  the  leaves  this  order  agrees  with  Ncpenthaceoz 
and  Cephalotacece. 


Sarracenia  purpurea, 
a,  entire  plant  with  leaves  and  flowers  ;  1,  the  dilated  stigma  ;  6,  ovary  with 
columnar  style  ;  c,  transverse  section  cf  fruit,  showing  seeds  attached  to  parie- 
tal placentae ;  d,  seed ;  e,  section  of  seed,  showing  the  minute  embryo  and 
abundant  albumen. 

There  are  but  2  genera  belonging  to  this  order,  of  which  there  are 
about  6  species,  all  of  them  inhabitants  of  the  bogs  and  swamps  of 
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North  America.  Of  their  properties  wo  know  but  liUIo;  they  are  J 
chiefly  interesting  on  account  of  their  pitcher-like  leaves,  which  nro 
capable  of  holding  water,  and  are  thus  said  to  furnUh  drink  to  wild 
inimals  in  their  nativo  forests  during  periods  of  drought.  The 
pitchers  frequently  contain  the  dead  bodies  of  Hies  and  other  insects, 
which  become  putrid  and  produce  an  unpleasant  smell  around  tho 
plant,  but  are  said  to  afford  to  the  plant  a  source  of  nutrition. 
SARSAPARILLA.  [Smilax.] 

SASSAFRAS,  a  genus  of  Plants  belonging  to  tho  natural  order 
Lauruccw.  This  is  one  of  tho  genera  into  which  tho  old  genus  Laurus 
of  Linnaeus  has  been  divided  by  Nees  von  Esenbeck  and  other 
botanists.  It  is  known  by  its  dioecious  flowers,  C-parted  membranous 
calyx,  with  equal  segments  permanent  at  the  base.  The  barren  flowers 
have  9  stamens  in  3  rows,  tho  3  inner  with  double-stalked  glands  at 
the  base;  the  anthers  liuear,  4-celled,  with  their  faces  turned  inwards. 
The  fertile  flowers  have  sterilo  stamens,  which  are  fewer  than  or  as 
many  as  in  the  barren  flowers.  Tho  fruit  is  succulent,  placed  on  the 
thick  fleshy  apex  of  tho  peduncle,  and  seated  in  tho  torn  unchanged 
calyx.  The  leaves  are  deciduous.  Flowers  yellow.  The  species  of 
this  genus  most  known  is  the  S.  officinale,  the  Sassafras  Laurel,  on 
account  of  its  medicinal  virtues.  It  is  an  inhabitant  of  the  woods  of 
North  America,  from  Canada  to  Florida.  It  is  mostly  a  small  tree  or 
bush,  but  sometimes  attains  tho  height  of  40  or  50  feet.  Its  flowers 
are  arranged  in  naked  downy  racemes,  which  open  before  the  leaves 
appear,  and  are  furnished  with  subulate  deciduous  bracts.  The  leaves 
are  membranous,  bright  green,  smooth  above,  finely  downy  beneath, 
very  variable  in  form,  and  tapering  in  a  wedge-like  manner  into  the 
petiole.  The  fruit  is  of  a  bright  blue  colour,  as  large  as  a  small 
clv  rry,  and  seated  upon  red  clavate  peduncles.  In  America  the 
Sassafras  is  divided  into  two  varieties,  the  red  and  white.  Its  great 
use  is  for  medicinal  purposes.  It  is  however  employed  in  America 
for  making  bedsteads  aud  other  articles  of  furniture,  which  are 
Dot  liable  to  the  attacks  of  insects,  and  give  out  a  very  agreeable 
odour. 

&  Part henoxy ion  is  a  lofty  timber-tree  growing  in  the  forests  of 
Sumatra.  The  bark  is  rough  and  brown.  Leaves  alternate,  rather 
long,  petioled,  ovate,  acute,  often  acuminate  and  varying  in  breadth, 
about  3  inches  long,  entire,  with  somewhat  revolute  edges,  smooth, 
glaucous  beneath  ;  nerves  lateral  and  irregularly  alternate.  The  fruit 
has  a  strong  balsamic  smell,  and  yields  an  oil,  considered  useful  in 
rheumatic  affections.    An  infusion  of  the  root  is  used  in  medicine. 

SASSOLIN.  [Boron.] 

SATIN-BIRD.  [CORVIDyE.] 

SATURNIA,  a  genus  of  Iusects  belonging  to  the  order  Lcpidoptera 
and  the  family  Bombycidcc.  The  antennas  are  fringed  in  the  male ; 
the  head  ia  small ;  the  wings  are  very  broad  and  entire;  the  palpi  and 
trunk  are  wanting. 

S.  Pavonia  minor,  the  Emperor  Moth,  is  one  of  the  handsomest  of 
the  British  species  of  Moths.  It  is  about  3  inches  wide.  The  colour 
is  grayish-brown,  faintly  tinged  with  purple  ;  the  hinder  margin  of  all 
the  wings  has  a  band  of  pale  brown  and  purple,  the  hinder  band  being 
much  waved.  The  centre  of  each  wing  has  a  large  spot  or  ocellus, 
which  is  placed  on  a  light  ground;  it  consists  of  a  black  pupil,  with  a 
yellow  or  gray  iris,  and  partly  surrounded  by  a  light  blue  crescent. 
The  larva  is  of  a  green  colour,  having  a  black  band  on  each  segment 
adorned  with  pink  tubercles,  bearing  a  whorl  of  six  hairs  diverging 
like  a  star.  It  constructs  a  curious  cocoon,  the  extremity  not  being 
close,  but  terminated  by  a  converging  circle  of  very  stiff  hairs,  which 
enables  the  insect  to  make  its  escape  from  within,  but  completely 
prevents  all  ingress. 

To  the  genus  Saturnia  some  of  the  largest  of  the  Lepidoptera 
belong.  Atlas,  the  Giant  Atlas  Moth,  has  wings  measuring  7  or  8 
inches  across.  This  species  also,  with  S.  Cecropia  and  S.  Luna,  have 
their  wiugs  produced  into  a  tail.  The  cocoons  of  &  Cynthia  and 
S.  Mylitta  are  used  in  India  for  the  production  of  silk.  Latreille 
states  that  these  are  the  wild  species  of  silk-wox'm  of  China.  S.  Cynthia 
is  the  Arrindi  Silk- Worm  of  Iudia.  (Roxburgh,  'Linn.  Trans.,'  vol.  vii.) 
S.  Promethea,  a  North  American  species,  forms  its  cocoon  within  the 
leaf  of  a  sassafras-tree,  having  previously  fastened  the  stalk  of  the 
leaf  to  the  stem  by  a  strong  silken  web,  whereby  it  is  prevented  from 
falling  with  the  other  leaves.  (Westwood.) 

SAUCE-ALONE.  [Erysimum.] 

SAURIA  (aavpos,  or  aavpa,  a  lizard),  the  term  by  which  the  great 
family  of  Lizards  is  generally  designated.  The  animal  forms  more 
strictly  included  under  it  are  those  comprised  under  the  genera  Lacerta 
(after  deducting  the  Crocodilians  and  the  Salamanders)  and  Draco  of 
Linnaeus.  ■ 

To  these,  Cuvier  observes,  the  family  Anguis  might  even  be  joined, 
because  their  osteology,  especially  that  of  the  head,  resembles  the 
osseous  structure  of  many  of  the  Lizards. 

In  the  large  acceptation  of  the  term  Saurians,  the  Pterodactyles, 
Enaliosaurians,  and  Crocodiles  are  included. 

The  general  relations  of  this  order  will  be  found  under  the  article 
Reptiles.  We  shall  here  refer  to  their  general  structure  and  organi- 
sation, aud  to  their  classification. 

If  we  take  the  living  forms  collected  under  the  above-mentioned 
genera  of  Linnaeus,  after  eliminating  from  the  genus  Lacerta  the  groups 
above  excepted,  we  shall  find  that  all  the  animals  have  a  similar 
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[  structure  of  tho  skull,  of  the  shoulder-blade,  and  of  the  oh  hyoides, 
or  that  they  exhibit  but  slight  variations  in  tho  composition  and  pro- 
portion of  tho  parts,  whilst  they  differ  considerably  from  the  Crocodiles 
and  Tortoises,  and  still  more  from  tho  Salamanders,  as  Cuvier,  with  his 
usual  acuteness,  has  observed. 

With  regard  to  the  structure  of  the  os  hyoides,  Cuvier  remarks, 
that  it  becomes  important  in  proportion  as  wo  approach  the  Fishes; 
and  ho  observes  that  in  man  it  is  composed  of  five  parts  :  namely,  a 
body  in  tho  form  of  a  flattened  transversal  arch  ;  two  anterior  and 
very  long  horns,  which  proceed  to  attach  themselves  to  tho  temporal 
bono  below  tho  meatus  auditorius,  and  of  which  the  upper  part  is 
there  soldered  at  a  very  early  period,  and  takes  tho  name  of  the 
styloid  process  of  tho  temporal  bone ;  whilst  the  lower  part,  for  a 
long  time  simply  ligamentous,  has  below,  at  tho  point  of  junction 
with  tho  body,  an  osseous  grain  (cornu  minus) ;  and,  finally,  two  pos- 
terior bony  cornua  (cornua  majora)  supporting  tho  larynx  by  means  of 
a  ligament  which  attaches  to  them  the  thyroid  cartilage. 

The  numerous  variations  which  this  bone  of  the  tongue  presents  in 
the  class  Mammalia,  depend  on  the  form  of  its  body,  on  the  more  or 
less  prompt  soldering  which  takes  place  with  the  posterior  cornua,  and 
on  the  form  and  the  proportion  of  the  pieces  of  the  anterior  cornua. 
Very  often  in  the  Ruminants,  the  Solipedes,  and  the  Cetaceans,  the 
body  takes,  in  becoming  soldered  to  tho  posterior  cornua,  the  shape 
of  a  crescent ;  and  it  often  happens  also,  especially  in  the  two  first 
families,  that  it  produces  anteriorly  a  more  or  less  long  apophysis ; 
but  the  anterior  horns  are  always  suspended  to  the  cranium,  and  nearly 
without  exception  to  a  small  apophysis  of  the  os  petrosum  and  to  the 
neighbouring  part  of  the  tympanic  cavity. 

This  suspension  does  not  take  place  in  those  birds  in  which  the 
anterior  horns  run  round  the  back  of  tho  cranium  [Picid^e  ;  Tro- 
chilida;],  aud  are  only  there  attached  by  muscles  and  cellular 
substance. 

The  body  of  the  tongue-bone  is  most  frequently  of  a  rhomboidal 
form.  To  its  posterior  part  is  articulated  or  soldered  a  slender 
unequal  bone  on  which  the  larynx  reposes,  and  which  singly  repre- 
sents the  two  posterior  cornua;  and  to  it3  anterior  part  another  bone, 
sometimes  double,  which  penetrates  into  the  tongue,  and  which  Cuvier 
names  the  lingual  bone.  The  anterior  horns  consist  generally  of  only 
two  pieces. 

With  regard  to  the  diversities  of  this  bone  in  the  different  families, 
he  remarks  that  in  the  Saurians  it  continues  with  little  change  to  the 
Ophisauri,  the  Orvets  (Anguis),  and  the  Amphisbwno:.  In  the  two 
former  the  anterior  horn  is  nearly  reduced  to  a  membranous  state ; 
but  the  posterior  one  is  well  ossified.  In  the  Amphisbwnas  the  second 
articulation  of  the  anterior  horn  is  reduced  to  a  simple  vestige. 
There  is  none  in  the  third  born.  The  os  hyoides  in  the  true  serpents 
is  reduced  to  two  long  cartilaginous  filaments,  which  only  sustain  for- 
wards, as  the  sole  vestige  of  the  body,  a  species  of  membrane,  hardly 
discernible  in  those  which  are  not  very  large. 

The  teeth  in  the  true  Saurians  are  not  placed  in  sockets,  nor  are 
those  which  are  to  replace  the  teeth  which  are  lost  or  shed  produced 
in  the  cavities  of  the  old  teeth;  but  the  gelatinous  germs  of  the  teeth 
adhere  to  the  internal  surface  of  the  dental  bone  without  having  any 
bony  partitions  between  them,  and  sometimes  without  being  guarded 
on  the  internal  side  by  a  lamina  of  that  bone  :  in  the  latter  case  their 
bases  are  only  separated  from  the  cavity  of  the  mouth  by  the  gum. 
The  base  is  not  divided  into  roots;  but  when  the  tooth  grows  the 
same  phenomenon  is  manifested  as  is  seen  in  fishes.  The  gelatinous 
nucleus  becomes  ossified;  it  unites  itself  intimately  on  one  side  to  the 
bone  of  the  jaw,  whilst  it  contracts  on  the  other  an  intimate  adherence 
with  the  tooth  which  it  has  exuded ;  the  tooth  then  appears  like  a 
prominence,  an  apophysis  of  the  jaw,  only  it  is  covered  with  enamel, 
whilst  its  base  is  naked  and  purely  osseous,  and  around  this  base  are 
to  be  seen  striae  aud  little  pores  by  which  the  vessels  have  penetrated 
or  still  penetrate  into  its  internal  cavity,  and  which  also  mark  the  spot 
where  the  rupture  will  take  place  when  this  tooth  must  yield  up  its 
place.  The  new  teeth  spring  not  in  the  cavity  of  the  old  ones,  as  in 
the  crocodile,  but  near  the  internal  surface  of  their  base,  or  in  certain 
species  in  the  thickness  of  the  bone  above  or  below  the  base  according 
to  the  jaw. 

Professor  Oweu,  in  his  valuable  chapter  on  the  '  Teeth  of  Saurians ' 
('  Odontography,'  pt.  ii.,  p.  234,  et  seq.),  commences  his  inquiry  with 
the  Ophisaurians,  observing  that  there  are  several  genera  of  reptiles, 
which,  like  the  true  snakes,  are  externally  devoid  of  locomotive 
extremities,  or  have  them  indicated  only  by  minute  rudiments,  but 
are  covered  by  small  uniform  scales,  and  resemble  the  Saurians  much 
more  than  the  Ophidians  in  their  anatomical  structure,  especially  in 
the  fixed  condition  of  the  jaws,  which  cannot  be  divaricated  laterally, 
or  rotated  backwards  and  forwards  upon  a  moveable  tympanic  pedicle. 
These  Snake-Lizards,  he  observes,  have  always  intermaxillary  as  well 
as  maxillary  teeth. 

In  the  AmphisbaDnians,  Professor  Owen  remarks  that  there  are  both 
pleurodont  and  acrodont  species,  as  in  the  true  Saurians ;  but  the 
pleurodonts  are  the  most  numerous,  and  have  their  teeth  applied 
agaiust  the  internal  surface  of  an  external  alveolar  walL  In  Trogon- 
ophis  however  the  teeth  are  blended  by  their  whole  base  with  the 
alveolar  ridge,  are  so  closely  approximated  that  they  cohere,  and  are 
unequal,  conical,  subcompressed,  and  obtuse.    The  intermaxillary 
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teeth  are  in  unequal  number,  the  middle  azygos  tooth  being  longer 
than  the  rest. 

In  Ohwota  Professor  Owen  found  the  teeth  slightly  curved,  simple, 
and  nearly  equal,  with  the  exception  of  the  azygo8  intermaxillary  tooth, 
which  is  longer  than  the  rest.  They  are  small  at  first,  but  increase  as 
they  are  placed  backwards.  [Ciiirotes.] 

The  typical  Blind- Worms,  or  Anguians,  have,  according  to  the  Pro- 
fessor, only  maxillary  teeth ;  the  palatine  teeth  being  absent.  In 
Angu'is  f:-"gilis  [Blind-Worm]  the  first  five  of  the  upper  teeth  on 
each  side  are  small,  with  cutting  edges,  and  are  placed  on  the  inter- 
in  axillaries ;  the  next  eight  are  much  larger,  pointed,  and  recurved, 
and  are  separated  by  intervals.  In  general  form  therefore,  Mr.  Owen 
observes,  the  teeth  of  the  true  Anguis  adhere  to  the  Ophidian  type; 
but  in  the  Ophiomcrus,  or  Miliary  Blind- Worm,  and  in  the  Acontias, 
they  aro  conical,  obtuse,  and  straight.  In  the  sub-genera  Lerista, 
Ablepharus,  Hystcmpus,  Dibamus,  Typhlinus,  and  the  rest  of  the  family 
of  Blind-Worms,  the  teeth  are  likewise  simple  and  conical. 

The  Scincoidians,  or  Smooth-Scaled  Lizards,  have  small  mouths  and 
slender  sharp  teeth,  fitted  apparently,  observes  Professor  Owen,  for 
insect  food.  [SciNCiDiB.] 

The  teeth  in  Tropidopkorus  are  described  as  straight,  cylindrical, 
simple,  slightly  compressed  at  the  summit,  and  confined  to  the  jaws. 
In  the  true  Skinks  (Scincus,  Dum.  et  Bibr.),  of  which  the  Acinous 
officinalis  is  the  type,  the  palate  also  is  furnished,  four  or  five  small 
obtuse  teeth  being  situated  on  each  pterygoid  bone.  The  maxillary 
teeth  of  Scincus  are  conical,  obtuse,  and  sometimes  slightly  incurved. 

In  the  Chameleons,  the  same  author  states  that  the  teeth  are  conical, 
compressed,  trenchant,  with  the  summit  simple,  or  terminating  in 
three  points,  arranged  in  the  same  longitudinal  line  ;  and  that,  in 
most  species,  the  teeth  gradually  increase  in  size,  and  become  wider 
apart  as  they  are  situated  farther  back  upon  the  jaws.  Professor 
Owen  further  observes  that  the  teeth  are  so  completely  confluent  with 
the  alveolar  plate,  as  to  appear,  externally,  when  in  place,  to  be  mere 
processes  of  that  border  of  the  jaw ;  but,  he  remarks,  their  true 
nature  is  evident  when  viewed  from  the  inner  side  of  the  jaw.  The 
number  of  teeth  vary  in  the  species.  [Chameleons.] 

In  the  Agamaniaus,  or  Agamoid  Lizards,  forming  the  genus  Uro- 
maslyx,  the  dentition,  which  at  first  sight  seems  to  consist  of  a  merely 
notched  or  dentated  margin  of  the  jaw,  resembles  that  of  the  Chame- 
leons. These  notches,  or  processes,  are  however  true  teeth,  originally 
developed  as  independent  parts,  and  afterwards  becoming  confluent, 
by  their  base  and  a  great  part  of  the  outer  side,  with  the  alveolar 
parapet  of  bone. 

The  canines  of  the  Dragons  [Draconina]  are  proportionally  longer 
than  those  of  Slellio,  but  otherwise  the  dentition  is  the  same. 

There  is  a  resemblance  between  the  mutable  Agama  (Trapelus)  and 
the  Stelliones,  inasmuch  as  the  former  have  two  conical  teeth  longer 
than  the  rest,  beginning  the  series  in  the  lower  jaw  and  superior 
maxillary  bones  ;  but  the  Agamcc  have  four  small  conical  intermaxil- 
lary teeth,  without  corresponding  teeth  below.  Seventeen  triangular 
teeth  were  found  to  succeed  the  canines  in  the  lower  jaw,  and  fifteen 
in  the  upper  jaw,  in  Trapclus  atcr.  Agama  orbicularis  resembles  the 
Trapcli  in  its  dentition,  with  the  exception  that  the  molar  teeth 
behind  the  canines  are  more  conical. 

In  the  Geckotians  [Geckotllve]  the  teeth  are  more  pointed,  more 
slender,  more  equable,  and  more  numerous  than  in  the  preceding 
group.  The  Professor  remarks  that  the  summit  of  the  tooth  is  always 
simple,  and  that  the  base  is  obliquely  soldered  to  the  internal  surface 
of  an  outer  alveolar  parapet.  The  number  of  the  teeth  varies  very 
much  in  the  different  sub-genera;  but  none  of  the  Gcchotida  have 
teeth  on  the  roof  of  the  mouth. 

The  Iguanians  [iGUAXiDiE]  are  characterised,  like  the  preceding 
groups,  by  a  short  contractile  tongue,  slightly  notched  at  its  extremity, 
but,  as  he  remarks,  they  are  distinguished  for  the  most  part  by  having 
teeth  on  the  pterygoid  bone,  and  also  by  the  complicated  form  of  the 
crown  of  the  maxillary  teeth  in  the  typical  genera,  the  species  of 
which  subsist  chiefly  on  vegetable  substances.  In  most  of  the  family 
the  teeth  are  set  in  a  common  shallow  oblique  alveolar  groove,  and 
are  soldered  to  excavations  on  the  inner  surface  of  the  outer  wall  of 
the  groove. 

The  following  genera  are  enumerated  by  MM.  Dumdril  and  Bibron 
as  showing  the  pleurodont  type  of  dentition,  and  as  being  also  furnished 
with  pterygoid  teeth,  namely : — Polychrus,  Urostrophus,  Anolis,  Cory- 
thophanes,  Basiliscus,  Ajiloponotus,  Amblyrhynchus,  Iguana,  Metopo- 
ceros,  Cyclurus,  Brachylophus,  Leiosaurus,  Hypsibates,  Proctotretes, 
Ecphymotes,  Stcnoccrcus,  and  Opiums.  But  the  following  pleurodonts, 
Hypcranodon,  Tropidohpis,  Phrynosoma,  and  Callisaurus,  have  no 
pterygoid  teeth. 

In  the  genera  Istiwus,  Calotes,  Lophyrus,  Otocryptis,  and  Cklamy- 
dosawus  among  the  Acrodonts,  the  maxillary  teeth  may,  Professor 
Owen  observes,  be  divided  into  anterior,  laniary,  and  posterior  teeth  ; 
and  he  states  that  no  Iguanian  lizard  has  teeth  on  the  palatine  bones. 

"  The  most  strictly  vegetable-feeding  reptiles,"  says  the  Professor, 
"are  the  true  Iguana;  and  the  Amblyrhynchi ;  yet  the  size  of  the 
teeth,  their  mode  of  implantation,  and  the  limited  motions  of  the 
jaws  permit  only  an  imperfect  comminution  of  the  food  by  these 
instruments ;  and  their  summits  are  rather  chipped  off  than  ground 
down  by  us?.    The  appearance  of  abrasion  is  gr^afest  in  the  posterior 


teeth;  especially  in  the  Iguana  comula,  in  which  the  crowns  of  the 
teeth  are  thicker  than  in  the  Iguana  tuhcrcdata,  and  make  a  nearer 
approach  to  the  very  remarkable  form  of  tooth  that  characterises  the 
gigantic  Iguanodon."  [Igdanodon.] 

Professor  Owen  describes  the  fang  of  the  tooth  of  Hylteosaurus  as 
sub-cylindrical,  sub-elongate,  and  smooth;  the  crown  as  expanded, 
compressed,  slightly  incurved,  and  with  the  narrow  sides  straight  and 
converging  at  a  slightly  acute  angle  to  the  apex.  In  all  the  teeth 
which  the  Professor  had  seen,  these  sloping  sides  showed  the  effects 
of  attrition,  the  enamel  being  worn  away  and  the  dentine  exposed. 
The  tooth  is  described  as  consisting  of  a  body  of  dentine  covered  by 
a  thick  coating  of  clear  structureless  enamel,  and  surrounding  a  small 
central  column  of  true  bone,  consisting  of  the  ossified  remains  of  the 
pulp,  which  presents  the  usual  characters  of  the  texture  of  the  bone 
in  the  higher  reptiles.  The  dentine  differs,  like  that  of  existing 
Lacertians,  from  the  dentine  of  the  Iguanodon  in  the  entire  absence 
of  the  numerous  medullary  canals  which  form  so  striking  a  charac- 
teristic of  the  latter  reptile.  The  main  calcigerous  tubes  are  described 
as  characterised  by  the  slight  degree  of  their  primary  inflections,  and 
as  continued  in  an  unusually  direct  course  from  the  pulp-cavity  to  the 
outer  surface  of  the  dentine  at  nearly  right  angles  with  that  surface, 
but  slightly  inclined  towards  the  expanded  summit  of  the  tooth. 
They  are  stated  to  be  chiefly  remarkable  for  the  large  relative  size  of 
their  secondary  branches,  which  diverge  from  the  trunks  in  irregular 
and  broken  curves,  the  concavity  being  always  turned  to  the  pulp- 
cavity.  In  most  parts  of  the  tooth  the  Professor  found  the  numbers 
of  these  branches  obscuring  even  the  thinnest  sections.  The  ossified 
pulp  exhibited  the  parallel  concentric  layers  of  the  ossified  matter 
surrounding  slender  medullary  canals,  interspersed  with  irregular, 
elliptical,  radiated  cells.  [HyL/E0Saurus.] 

Professor  Owen  observes  that  one  gigantic  extinct  species  of  Saurian 
Reptile  [Mosasaurus]  has  been  found  to  agree  with  many  of  the 
existing  species  in  the  Lacertian,  Iguanian,  Anolian,  and  Scincoid 
families,  in  having  the  pterygoid  bones  armed  with  teeth ;  but,  he 
remarks,  the  maxillary  teeth  combine  the  pleurodont  witli  the  aorodoiii. 
characters  ;  and  the  skeleton  indicates  a  special  adaptation  for  swim- 
ming and  marine  life. 

The  teeth  of  Gcosaurus,  which  appears  not  to  be  happily  named, 
inasmuch  as  the  large  eyes  defended  by  broad  sclerotic  plates  indicate, 
as  Professor  Owen  observes,  that  the  sea  was  its  dwelling-place, 
resemble  those  of  the  large  Varanians  in  their  compressed  subrecurved 
crown,  with  a  trenchant  anterior  and  posterior  edge,  which  likewise 
presents  a  fine  and  close  dentition.  A  very  fine  fragment,  we  believe, 
the  best  known,  is  in  the  British  Museum.  Sommering's  conjecture 
that  Geosaurus  might  be  a  young  Mosasaur  is  no  longer  held  good, 
and  Cuvier's  observations  on  the  difference  of  their  teeth  are  acknow- 
ledged to  be  just.  Professor  Owen  remarks  that  the  form  of  the 
vertebra:  of  Gcosaurus  indicates  its  near  affinity  to  the  crocodilian 
group,  and  that  the  Argenton  fossil  crocodile  presents  the  same 
subcompressed  teeth  with  dentated  margins  as  Gcosaurus. 

The  Varanians  form  a  family  of  scaled  Saurians,  including  the 
Monitors  of  the  Old  World  :  some  of  the  species  come  nearest  in  size 
to  the  crocodiles.  This  family,  Professor  Owen  remarks,  manifests 
its  affinity  to  that  group  in  the  absence  of  pterygoid  teeth,  and  in  the 
number  of  successive  tooth-germs  which  may  be  observed  at  the 
same  time  behind  the  fixed  and  functional  teeth.  Independently  of 
these  characters,  the  Varanians  must  excite  our  interest  from  exhibit- 
ing in  some  species  a  form  of  tooth  which  most  nearly  resembles  that 
which  characterises  Mcgalosaurus  and  other  very  remarkable  extinct 
terrestrial  species  of  gigantic  squamate  Saurians. 

In  a  small  extinct  species  of  Lizard  from  the  gault  and  chalk 
formations,  and  for  which  Professor  Owen  proposes  the  name  of  Rapldo- 
saurus,  the  teeth  are  awl-shaped,  about  three  lines  in  length  above 
the  alveolar  border,  close-set,  and  equal-sized.  Their  rounded  base 
was  anchylosed  to  the  alveolar  groove,  and  their  outer  side  attached 
to  a  well-developed  external  alveolar  wall. 

For  the  varieties  in  the  form  of  the  teeth  presented  by  the  existing 
Varanians  we  must  refer  to  the  work  itself,  observing  only  that 
Professor  Owen  points  out  the  Heloderm,  Varanus  Niloticus,  V. 
arenarius,  V.  Timor iensis,  V.  Bengalensis,  V.  bivittatus,  V.  variegatus,  and 
V.  crocodilinus  as  the  principal  species  which  exhibit  such  varieties. 

Professor  Owen  commences  the  family  of  the  Thecodonts,  extinct 
Saurians  which  exhibit  a  mode  of  fixation  of  the  teeth  different  from 
the  Acrodonts  and  Pleurodonts,  with  the  genus  Thecodontosauru), 
observing  that  these  Thecodonts,  which  in  other  parts  of  their  organi- 
sation adhere  to  the  squamate  or  Lacertine  division  of  the  order,  have 
their  teeth  implanted  in  sockets,  either  loosely,  or  confluent  with  the 
bony  walls  of  the  cavity ;  and  to  this  group  the  most  ancient  Saurians 
belong. 

The  Tliecodontosaurut  discovered  by  Dr.  Riley  and  Mr.  Stutchbury 
in  the  Dolomitic  Conglomerate  at  Redland  near  Bristol,  is,  as  well  as 
their  Pal&osaurus,  also  there  found  by  them,  allied  in  the  form  of  the 
teeth  to  the  typical  Varanian  Monitors,  but  they  differ  in  having  the 
teeth  imbedded  in  distinct  sockets  :  to  this  condition  however  the 
Varani  make  an  approach  in  the  shallow  cavities  containing  the  base 
of  the  teeth  along  the  bottom  of  the  alveolar  groove. 

One  of  the  two  teeth  of  Palaosaurus  found  by  Dr.  Riley  and  Mr. 
Stutchbury  is  compressed  and  pointed,  with  opposite  trenchant  and 
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serrated  margins ;  but  its  breadth  is  much  greater  than  Its  length  ; 
this  they  ascribo  to  a  species  which  they  name  platyodon  ;  the  other 
they  refer  to  a  species  designated  by  them  cylindrodon. 

The  geniiB  Cladeiodon  (Owen)  derives  great  interest  from  having 
been  found  in  the  same  quarries  of  New  Red-Sandstone  (Kouper?)  at 
Warwick  and  Leamington  as  contained  the  remains  of  Lahyrxnthodon, 
"In  their  compressed  form,"  says  Professor  Owen,  "anterior  and 
posterior  serrated  edges,  sharp  point*,  and  microscopic  structure, 
these  teeth  agree  with  those  of  tho  Saurian  reptiles  of  tho  Bristol 
conglomerate.  In  their  breadth,  as  compared  with  their  length  and 
thickness,  they  aro  intermediate  between  tho  Thecodontosaurus  and  tho 
Palaosaurus  platyodon;  they  aro  also  larger  and  more  recurved,  and 
thus  more  nearly  approach  the  form  characteristic  of  the  toeth  of  the 
Megalosaurus.  From  these  teeth  however  they  differ  in  their  greater 
degree  of  compression,  and  in  a  slight  contraction  of  tho  baso  of  tho 
crown.  I  propose  therefore  to  indicate  the  genus,  of  which,  as  yet, 
only  tho  teeth  are  known,  by  the  name  of  Cladeiodon,  and  for  the 
species  from  tho  Warwickshire  sandstone  the  name  of  C.  Lloydii,  in 
testimony  of  the  friendly  aid  of  Dr.  Lloyd  of  Leamington,  to  whose 
exertions  I  owe  tho  materials  for  the  description  of  the  teeth  of  the 
prosent  genus,  and  the  still  more  remarkable  ones  of  the  British 
species  of  Labyrinthodon,  with  which  the  teeth  of  the  Cladeiodon  are 
associated." 

Professor  Owen  retains  the  name  of  Protorosaurus  for  the  small 
species  of  Saurian  fouud  in  the  pyritic  schists  of  Thuringia,  which,  he 
observes,  like  the  dolomitic  breccia  near  Bristol,  rank  a3  tho  oldest 
member  of  the  new  red  sandstone.  He  adds  in  a  note,  that  besides 
the  Thecodont  type  of  dentition  the  Protorosaurus  differs  from  all 
recent  Saurians,  and  resembles  the  Pterodactyle  in  the  great  relative 
size  of  the  cervical  vertebrae  and  the  ossified  tendons  of  the  muscles 
of  that  region  of  the  spine ;  it  differs  from  all  reptiles,  except  the 
extinct  Rachaiosaurus,  in  the  bifurcate  superior  spines  of  the  caudal 
vertebra?. 

In  the  extinct  Saurian  from  tho  Oolitic  Formation  at  Neuffen  in 
Wiirtemberg  {Thaumatosaurus  oolithicus,  Meyer),  Professor  Owen  found 
the  teeth  conical,  slightly  curved,  straighter  on  the  inner  side  of  the 
crown,  and  implanted  by  a  long  and  strong  root,  rather  obliquely,  in 
a  deep  socket.  The  base  and  basal  portion  of  the  crown  presented  a 
nearly  circular  transverse  section,  and  the  wide  pulp-cavity  in  this 
part  of  the  tooth  exhibited  an  elliptical  transverse  contour;  the  tooth 
becomes  slightly  compressed  towards  the  apex.  Its  implanted  base 
is  stated  to  be  the  broadest  part  of  the  tooth ;  tho  breadth  of  the 
crown  to  its  height  is  as  one  to  three ;  the  crown  is  described  as 
invested  with  a  thin  layer  of  enamel,  the  basal  half  of  which  is  marked 
by  longitudinal  striae ;  these  striae  seemed  to  consist  of  folds  of  the 
enamel,  which  do  not  extend  into  the  dentine.  The  successional 
teeth  are  noticed  as  penetrating  into  the  interior  of  the  fixed  teeth  in 
the  progress  of  their  development. 

The  teeth  of  Ischyrodon,  a  gigantic  reptile  from  the  Jura  Lime- 
stone of  the  Canton  of  Aargau,  are  described  as  somewhat  resembling 
those  of  the  Thaumatosaurus,  but  the  external  longitudinal  striae  of 
the  crown  of  the  tooth  as  being  sharper  and  more  elevated,  and  the 
enamel  between  the  striae  as  roughened  by  irregular  linear  risings ; 
whilst  the  teeth  of  the  Paciloplcuron,  an  extinct  reptile,  also  of 
gigantic  dimensions,  from  the  Oolitic  Beds  at  Caen,  has,  according  to 
the  single  tooth  referred  to  that  species,  a  more  compressed  crown 
than  the  teeth  of  Thaumatosaurus ;  the  striae  are  also  described  as 
wider  apart,  and  the  two  diametral  ones  as  developed  into  ridges 
which  extend  to  the  apex  of  the  tooth. 

In  noticing  the  teeth  of  the  Enaliosaurians,  Professor  Owen  observes 
that  those  of  the  Ichthyosauri  [Ichthyosaurus]  have  a  simple,  more 
or  less  acutely  conical  form,  with  a  long  and  usually  expanded  or 
ventricose  base  or  implanted  fang,  and  that  they  are  confined  to  the 
intermaxillary,  maxiliary,  and  premandibular  bones,  in  which  they  are 
arranged  in  a  pretty  close  and  uninterrupted  series,  and  are  nearly  of 
equal  size.  They  consist,  he  informs  us,  of  a  body  of  unvascular 
dentine,  invested  at  the  base  by  a  thick  layer  of  cement,  and  at  the 
crown  by  a  layer  of  enamel,  which  is  itself  covered  by  a  very  thin 
coat  of  cement;  the  pulp-cavity  is  more  or  less  occupied,  in  fully- 
formed  teeth,  by  a  coarse  bone.  He  observes  that  the  external  surface 
of  the  tooth  is  marked  by  longitudinal  impressions  and  ridges,  but 
the  teeth  vary  both  as  to  outward  sculpture  and  general  form  in  the 
different  species. 

"  The  chief  peculiarity,"  he  says,  "  of  the  dental  system  of  the 
Ichthyosauri  is  the  mode  of  implantation  of  the  teeth.  Instead  of 
being  auchylosed  to  the  bottom  and  side  of  a  continuous  shallow 
groove,  as  in  most  Lacertians,  or  implanted  in  distinct  sockets,  as  in 
the  Thecodon,  Megalosaur,  or  Pterodactyle,  they  are  lodged  loosely  in 
a  long  and  deep  continuous  furrow,  and  retained  by  slight  ridges, 
extending  between  the  teeth,  along  the  sides  and  bottom  of  the 
furrow,  and  by  the  gum  and  the  organised  membranes  continued 
into  the  groove  and  upon  the  base  of  the  teeth.  The  germs  of  the  new 
teeth  are  developed  at  the  inner  side  of  the  base  of  the  old  ones." 

The  chief  distinction  offered  by  the  dental  system  between  the 
Ichthyosauri  and  Plcsiosauri  is  pointed  out  by  Professor  Owen  as 
existing  in  the  loose  implantation  of  the  teeth  of  the  latter  in  separate 
alveoli.  In  this  deviation  from  tbose  of  the  Ichthyosaur,  the  Plesio- 
saur,  observes  the  Professor,  .Vi.roxiuiate3  to  the  crocodilian  type, 
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and  Ail  affinity,  ho  add),  is  likewiso  manifested  in  the  unequal  niz<j 
of  tho  teeth,  and  the  development  of  some  of  tho  anterior  ones  into 
largo  tusks.  They  aro  dweribed  as  being  composed,  like  thoso  of  tho 
Ichthyosaur,  of  a  body  of  hard  and  simple,  dentist,  covered  at  the 
crown  by  a  coat  of  enamel,  and  at  tho  ba-.o  by  a  coat  of  cement;  but 
the  latter  is  relatively  thinner  than  in  Ichthyosaurus,  and  is  not 
iullccted  into  tho  substance  of  the  dentine. 

Professor  Owen  proposes  tho  subgcueric  name  of  Pleiotaurut  f  >r 
a  gigantic  extinct  reptile  whose  remains  have  been  fouud  in  tho  Kin* 
meridgo  Clay.  The  teeth  are  described  as  differing  from  thoso  of 
Pksiosaurus  in  their  greater  relative  thickness  as  compared  with  their 
length,  and  in  tho  subtrihedral  shape  of  their  crown.  Tho  outer  side 
is  slightly  convex,  sometimes  nearly  flat ;  it  is  separated  from  tho 
two  other  facets  by  two  sharp  ridges;  those  aro  more  convex,  and 
the  angle  dividing  them  is  often  so  rounded  off,  that  they  form  a 
domi-cone,  and  the  shape  of  tho  tooth  thus  approximates  very  closely 
to  that  of  Mosasaurus,  with  which  it  is  equal  in  size,  but  from  which 
it  is  readily  distinguished  even  when  the  crown  only  is  preserved,  by 
tho  ridges  which  traverse  the  inner  or  convex  sides ;  the  outer  flat- 
tened surface  alone  being  smooth.  The  long  fang  of  the  perfect 
tooth  at  onco  removes  it  from  tho  Acrodouts,  and  allies  it  with  the 
Thecodonts,  among  which  it  approaches  nearest,  in  the  superficial 
markings  of  tho  crown,  to  Pksiosaurus.  The  vertebrae  of  tho  neck 
are  so  modified  that  the  peculiarly  elongated  proportion  of  this  part 
of  the  spine,  which  characterises  the  typical  Plcsiosauri,  is  exchanged 
for  one  that  much  more  nearly  approaches  tho  opposite  condition  of 
the  cervical  region  in  the  Ichthyosauri;  thus  presenting  an  abro>»atioq 
of  the  main  characteristic  of  tho  Plcsiosauri  combined  with  the  more 
crocodilian  proportions  of  the  teeth  of  this  Pleiiosaurus,  of  which  a 
lino  specimen  (Pksiosaurus  brachydcirus,  Owen)  from  Market-Raisin 
is  preserved  in  Dr.  Buckland's  collection  at  Oxford,  consisting  of 
considerable  portions  of  the  upper  and  lower  jaws. 

We  now  have  to  examine  the  other  parts  of  the  skeleton  of  the 
Saurians.  That  of  the  Enaliosaurians  is  noticed  in  the  articles 
Ichthyosaurus  and  Plesiosaurus  ;  that  of  the  Crocodilians,  under 
the  article  Crocodilid.e.  Among  these  animals  there  is  a  wonderful 
adaptation  of  the  structure  to  their  modes  of  progression  and  habits 
of  life.  In  the  extinct  Pterodactyle,  we  have,  more  especially  in  the 
anterior  extremities,  a  modification  in  the  development  of  the  bones, 
to  enable  the  animal  to  move  through  the  air  with  a  true  flight. 
[Pterodactyle.]  In  the  great  mass  of  the  terrestrial  Saurians,  the 
bones  of  the  extremities  are  elongated,  to  facilitate  progres>iou  on  tho 
earth,  on  trees,  or  even,  as  in  the  case  of  the  Geckos,  on  smooth  walls 
and  ceilings.  When  we  come  to  the  aquatic  groups,  we  have  in  the 
Crocodilians  a  more  compact  form  of  the  bones  of  the  hand  aud  foot, 
but  still  adapted  to  occasional  progression  on  laud,  till  at  last,  in  the 
Eualiosaurians,  the  short,  compact,  and  compressed  bones  of  the 
extremities  become  mere  paddles  to  row  the  body  through  the  water, 
like  those  of  the  tortoises  among  the  reptiles,  aud  of  the  seals  and 
whales  (in  the  latter  as  far  as  the  anterior  extremities  are  concerned) 
among  the  mammiferous  animals 

Cuvter  remarks  that  the  study  of  the  vertebra;  of  the  living  Saurians 
is  highly  necessary,  in  order  to  a  recognition  of  the  numerous  fossil 
bones  belonging  to  this  family,  and  he  thus  proceeds  to  describe  those 
of  the  former:  —  The  atlas  of  the  Monitor  is  a  ring  composed  of 
three  pieces — two  upper  ones,  united  to  each  other  at  the  dorsal  part, 
notched  in  front  and  behind  for  the  nerves,  and  one  lower  piece.  The 
anterior  surface  of  the  axis  (dentata),  or  rather  of  that  portion  of  it 
which  is  analogous  to  the  odontoid,  penetrates  in  the  ring  of  the  atla3 
and  fills  nearly  half  its  width,  leaving  always  in  front  a  concavity  for 
the  condyle  of  the  head.  Below,  on  the  junction  of  the  atlas,  of  the 
odontoid,  and  of  the  body  of  the  axis,  is  a  triangular  piece  which 
gives  off  a  pointed  hook  directed  backwards.  The  axis  is  compressed  ; 
its  annular  part  takes,  above,  the  form  of  a  longitudinal  pointed  crest ; 
its  anterior  articular  facets  have  their  plane  turned  outwards ;  the 
posterior  ones  have  them  downwards ;  the  body  terminates  in  a  trans 
verse  convexity  of  a  kidney  shape ;  on  each  of  its  lateral  surfaces  is  a 
small  and  but  slightly  projecting  crest,  which  has,  towards  its  anterior 
third,  a  small  point ;  below,  there  is  a  crest,  under  the  posterior  part, 
which  is  enlarged  backwards.  The  sutures  which  distinguish  the 
annular  part  of  the  body  are  soon  effaced ;  but  for  a  long  period  a 
small  epiphysis  may  be  seen  at  the  posterior  point  of  each  of  the  two 
crests.  The  five  succeeding  vertebrae  resemble  the  axis,  excepting 
that  they  are  without  an  odontoid  ;  but  their  anterior  surface  has  a 
concavity  proportion  e  to  the  convexity  of  the  preceding  vertebra;, 
their  dorsal  or  spinous  crest  or  process  is  elevated  aud  shorter,  and 
their  transverse  processes  enlarge  slightly,  and  present  a  convex  facet 
for  the  support  of  the  cervical  rib.  The  lower  crest  exists  ;  and  this 
is  what  distinguishes  the  cervical  from  the  dorsal  vertebra,  the  body 
of  which  last  is  even  below,  with  the  exception  of  the  three  first, 
which  have  each  a  tubercle  becoming  gradually  less  aud  less.  At  the 
point  of  these  crests  is  an  epiphysis,  which  in  the  other  sub-genera 
forms  the  crest  by  itself.  The  dorsal  vertebra  after  the  twelfth  have 
always  a  squared  spinous  process,  an  anterior  concave  and  a  posterior 
surface,  both  of  a  kidney -shape,  horizontal  articular  apophyses,  the 
posterior  looking  downwards,  the  anterior  upwards  ;  and  on  each  side 
under  the  anterior  apophysis,  by  way  of  a  transverse  apophysis,  a 
vertical  oval-shaped  tubercle  for  supporting  the  rib.    The  number  of 
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these  vertebrae  is  22,  there  being  no  lumbar  vertebrae ;  for  there  are 
ribs  from  the  neck  to  the  pelvis  amounting  to  27  pairs,  including  the 
6  cervical,  but  the  first  and  the  last  of  these  ribs  are  very  small.  The 
first  pair  of  ribs  is  attached  to  the  third  cervical  vertebra.  The  first 
five  pairs  are  not  united  by  means  of  cartilages  to  the  sternum,  and  on 
this  circumstance  Cuvier  relies  to  distinguish  the  cervical  vertebra, 
which,  adding  the  atlas  and  dentata  (these  last  having  no  ribs),  makes 
their  number  7,  as  in  the  Crocodiles  and  Mammals  generally.  The 
first  three  dorsal  ribs  only  are  attached  to  the  sternum  ;  the  17  suc- 
ceeding ones  are  false  ribs.  Cuvier  remarks  that  the  total  absence  of 
lumbar  vertebrae  appears  to  him  a  general  rule  in  the  family  of 
Saurians. 

There  are  two  sacral  vertebrae  in  the  Monitor.  The  first  has,  in 
lieu  of  a  small  tubercle,  a  large  apophysis,  convex  externally,  and  pre- 
senting to  the  ossa  ilii  an  articular  surface  notched  behind,  and  of  a 
horse-shoe  shape.  The  second  has  also  a  large  apophysis,  but  simply 
widened  and  flattened  horizontally.  The  caudal  vertebrae  after  the 
eighth  are  very  numerous  (70,  80,  and  more  ) ;  they  may  be  easily 
recognised  by  their  spinous  and  transverse  apophyses  or  processes, 
which  are  long  and  narrow,  and  their  articular  apophyses  or  pro- 
cesses, which  are  nearly  vertical,  the  anterior  looking  inwards,  the 
posterior  outwards  ;  and  also  by  having  on  their  lower  surface, 
towards  the  hinder  part,  two  small  tubercles  for  supporting  the 
chevron  bone,  which  occupies  the  place  of  a  lower  spinous  process. 
These  two  small  tubercles  are  placed  more  forward  in  the  Monitors 
than  in  the  other  sub-genera ;  for  in  the  latter  they  touch  the  pos- 
terior articulation,  bo  that  the  chevron  bone  appears  to  be  attached  to 
the  vertebrae.  All  tho  caudal  vertebrae  of  the  Monitor  have,  like  the 
preceding,  the  anterior  surface  concave  and  the  posterior  convex,  and 
they  go  on  diminishing  in  proportion  as  they  approach  the  extremity 
of  the  tail,  their  prominences  finishing  by  being  reduced  almost  to 
nothing. 

The  cervical  vertebrae,  determined  by  the  anterior  false  ribs,  are 
eight  in  number,  that  is  to  say,  there  are  six  pairs  of  these  false  ribs, 
and  this  number  is  found  in  many  other  sub-genera,  particularly  in 
the  Iguana,  the  Basilisks,  the  Lizards,  the  Geckos,  the  Anolides,  the 
Agamce,  and  the  Stelliones.  The  last  two,  and  sometimes  the  last 
three  ribs,  though  they  do  not  reach  to  the  sternum,  yet  are  placed 
under  the  shoulder,  and  concur  in  the  formation  of  the  thorax,  so 
that  the  vertebrae  which  support  them  may  be  placed  among  the 
dorsal,  which  would  reduce  to  five  the  number  of  vertebrae  really 
belonging  to  the  neck.  In  the  ordinary  Lizards,  the  Skinks,  and 
slightly  in  the  Anolides  and  the  Geckos,  the  cervical  ribs  attached  to 
the  fourth,  fifth,  and  sixth  vertebrae  are  singularly  compressed  and 
widened  at  their  free  extremity.  The  differences  which  characterise 
the  vertebrae  of  the  different  sub-genera,  independently  of  what  Cuvier 
had  already  remarked  as  to  the  position  of  the  tubercles  of  the 
caudal  vertebra;  for  the  chevron  bones,  especially  consist,  he  informs 
us,  in  the  respective  length  and  stoutness  of  their  bodies,  and  the 
respective  length  and  width  of  their  apophyses.  The  Iguana  has  the 
spinous  processes  of  its  dorsal  vertebrae  less  lofty,  and,  cut,  as  it  were, 
more  obliquely.  The  bodies  of  its  caudal  vertebrro  are  more  elon- 
gated, so  that  with  a  less  number  they  form  a  greater  length.  Their 
spinous  processes  decrease  more  rapidly.  The  Basilisks  have  very 
nearly  the  characters  of  the  lguance,  but  their  dorsal  spinous  pro- 
cesses are  high  and  narrow,  as  well  as  those  of  a  part  of  their  tail. 
The  Agarnce  have  also  the  dorsal  spinous  processes  high,  straight,  and 
narrow ;  but  the  Stellios  have  them  low.  In  the  Lizards  they  are 
tolerably  high,  but  directed  somewhat  obliquely  backwards. 

The  ribs  of  the  Saurians  are  slender,  round,  and  the  anterior  ones 
only  have  the  costal  head  slightly  enlarged  and  compressed.  Cuvier 
had  never  seen  any  of  them  with  a  division  at  their  upper  extremity 
into  a  head  and  tubercle.  The  anterior  ribs  of  the  Monitors  are  a 
little  more  widened  in  the  upper  parts  than  those  of  other  Saurians. 
Instead  of  those  simply  ventral  ribs  which  are  seen  in  the  Crocodile, 
many  sub-genera,  especially  in  the  Polychri,  Anolises,  and  Chameleons, 
after  the  ribs  which  are  united  to  the  sternum,  have  others  which 
unite  mutually  with  their  corresponding  rib,  and  thus  surround  the 
abdomen  with  entire  circles. 

The  sternum  of  the  Saurians,  taken  together  with  their  shoulder, 
forms,  says  Cuvier,  a  kind  of  cuirass  for  the  heart  and  large  blood- 
vessels. It  is  more  complicated  than  in  the  Crocodiles,  and  formed 
upon  a  plan  very  different  from  that  of  the  Tortoises.  It  consists 
essentially  of  a  long  narrow  depressed  bone,  which  gives  off  anteriorly 
two  branches  directed  to  each  side,  more  or  less  recurrent,  according 
to  the  species,  and  between  which  its  point  passes  sometimes  to 
advance  more  forward  under  the  neck.  This  bone  penetrates  with  its 
posterior  part  into  a  cartilaginous  plate  of  a  rhomboidal  shape,  which 
has  two  sides  forward  and  two  backward,  and  which  often  shows  traces 
of  a  longitudinal  division  into  two  portions.  Its  interior  sides  are 
continued  with  the  edges  of  the  anterior  part  of  the  bone,  but  in 
divaricating  to  the  right  and  left.  They  are  sometimes  ossified,  par- 
ticularly their  edge,  which  has  a  groove,  in  order  to  give  support,  like 
a  mortise,  to  the  sternal  edge  of  the  clavicular  bone.  The  posterior 
sides  of  the  rhomboidal  cartilage  serve  for  the  insertion  of  the  false 
ribs.  So  far  there  is  no  great  difference  in  this  part  of  the  organi- 
sation from  that  of  the  Crocodile,  except  in  the  anterior  branches  of 
the  elongated  bone,  which  give  it  the  form  of  a  T,  of  an  arrow,  or  of  a 


cross,  according  to  the  species;  but  a  more  considerable  difference  ia 
apparent  in  the  development  of  the  coracoid  bone,  and  in  the  constant 
presence  of  a  clavicle  more  or  less  large.  The  coracoid  bone,  as  in  the 
Crocodiles,  the  Tortoises,  and  all  the  animals  which  have  a  true  arm, 
concurs  in  the  formation  of  the  glenoid  cavity,  and  in  the  true 
Saurians  affords  nearly  half  of  it.  Widening  more  than  the  bony 
plate  of  the  shoulder-blade,  it  proceeds  to  articulate  itself  to  the 
sternal  rhomboid  by  a  wide  edge,  which  takes  the  form  of  the  blade  of 
an  axe ;  but  its  peculiarity  consists  in  the  giving  off  one  or  two  apo- 
physes, by  means  of  which  it  supports  a  great  cartilaginous  arch  which 
passes  on  the  slender  and  advanced  bone  of  the  sternum,  and  lies 
across  that  of  the  coracoid  bone  of  the  other  side. 

The  scapula,  or  shoulder-blade,  produces  the  other  part  of  the 
glenoid  facet ;  it  goes  on,  as  ordinarily,  enlarging  on  the  side  of  the 
thorax  and  towards  the  back  ;  and  at  about  a  third  or  the  middle  of 
its  length  stops  short,  but  is  continued  in  a  single  portion,  which  is 
generally  cartilaginous,  or  which,  when  it  is  ossified,  which  frequently 
happens,  becomes  so  in  a  different  manner,  and  with  another  texture, 
like  the  cartilage  adhering  to  the  coracoid  bone.  In  the  case  of  ossi- 
fication, the  scapula  is  always  divided  into  two  bones. 

The  clavicle  rests  on  one  side  against  the  slender  bon6  of  the 
sternum,  or  against  its  lateral  branch,  and  often  also  it  reaches  to  the 
opposite  clavicle ;  on  tue  other  side  it  proceeds  to  rest  against  the 
anterior  edge  of  the  scapula,  either  against  the  osseous  portion  or  that 
which  remains  longer  cartilaginous,  and  which  often  presents  a 
tubercle  or  small  crest  for  its  reception.  Sometimes  the  bony  scapula 
gives  off  an  apophysis  which  goes  to  sustain  the  body  of  the  clavicle, 
but  this  is  all  that  it  presents  as  a  slight  resemblance  to  an  acromion  : 
the  tubercle  of  tho  cartilaginous  part  resembles  that  process  much  more. 

The  pelvis  of  the  Saurians  (Cuvier  takes  the  Monitor  as  the 
example)  is  composed  of  three  bones,  which  concur,  as  in  the  vivi- 
parous quadrupeds,  to  compose  the  cotyloid  fossa.  Its  upper  part  is 
formed  by  the  ossa  ilii;  its  neck  b  wide  and  short;  its  spinal  part, 
instead  of  being  directed  forwards,  as  in  the  viviparous  quadrupeds, 
or  of  being  rounded  as  in  the  Crocodile,  runs  obliquely  backwards  in 
the  form  of  a  narrow  band,  and  has  only  a  small  point  in  front.  The 
pubis  and  the  ischium  are  each  united  to  its  opposite  in  the  median 
inferior  line  ;  but  the  pubis  is  not  joined  to  the  ischium,  and  the  two 
oval  holes  are  only  separated  by  a  ligament.  Their  neck  is  wide, 
short,  and  flat.  That  of  the  pubis  is  pierced  with  a  rather  large  hole, 
and  its  anterior  border  produces  a  point  which  is  recurved  downwards 
and  outwards.  Cuvier  adds  that  the  pelvis  in  the  different  sub-genera 
is  especially  distinguished  by  the  symphysis  of  the  pubis,  which  is 
formed  by  a  rather  wide  truncature  in  the  Monitors,  and  even  slightly 
in  the  Sauvegardes;  but  only  by  a  narrow  point  in  the  majority  of 
others.  The  Chameleon  differs  from  all  the  others  in  its  narrow  ossa 
ilii,  which  proceed  perpendicularly  in  widening  slightly  to  attach 
themselves  to  the  spine.  These  ossa  ilii  are  still  further  distinguished 
by  a  triangular  cartilage,  analogous  to  that  of  the  shoulder-blade. 
The  symphysis  of  its  pubis  is  formed  by  a  truncature,  and  there  is  no 
lateral  point. 

The  cylindrical  bones  of  the  Saurians  exhibit  the  following  cha- 
racters : — The  humerus  agrees  very  much  in  form  wjth  that  of  Birds. 
Its  upper  head  is  compressed,  to  answer  to  the  hollow  fosset  which 
the  shoulder-blade  and  coracoid  bone  together  present  to  it.  Its 
lower  pulley  is  formed  of  two  projecting  rotatory  portions,  entirely 
rounded,  the  external  of  which  is  the  least  developed.  The  internal 
condyle  also  projects  more  than  the  external,  the  deltoid  crest  pro- 
duces an  angle  more  projecting  forwards,  and  its  posterior  tuberosity 
is  less  hooked.  In  these  two  last  respects  it  more  resembles  that  of 
the  Crocodile ;  but  it  has  in  general  all  its  articular  surfaces  much 
better  defined.  But  the  humerus  of  a  lizard  may  always  be  distin- 
guished from  that  of  a  bird,  because  the  former  is  not  hollow,  nor 
pierced  with  holes  for  the  admission  of  air  into  its  interior.  The  ulna 
of  the  Saurians  is  compressed  and  trenchant  on  its  radial  edge.  Its 
sigmoid  facet  is  oval,  and  its  olecranon  projects  but  little  ;  its  carpian 
head  is  also  oval  and  uniformly  convex.  The  radius  is  delicate ;  its 
upper  head  is  oval  and  concave;  its  lower,  which  is  slightly  convex, 
presents  to  the  first  bone  of  the  carpus  a  rounded  tubercle  and  a  fosset 
of  a  crescent-shape.  The  femur  in  its  upper  part  resembles  that  of 
the  Crocodile  much  more  than  that  of  birds,  and  this  has  reference  to 
the  direction  of  the  foot  in  reptiles.  Its  upper  head  is  compressed 
and  curved  in  front,  and  has  its  trochanter  on  the  tibial  side  placed 
nearer  to  the  head  of  the  boue  than  in  the  Crocodile,  much  more 
projecting,  and' of  a  compressed  form.  The  lower  head  of  the  femur, 
on  the  contrary,  much  resembles  that  of  birds,  especially  in  the  small 
hollow  on  the  peroneal  side  for  the  head  of  the  fibula.  The  patella  is 
very  small,  often  hardly  visible.  The  leg  is  always  composed  of  two 
bones,  of  which  the  tibia  is  the  largest.  Its  upper  head  is  triangular, 
as  ordinarily ;  its  lower  is  transversely  oblong  and  flat.  The  fibula  of 
the  Monitors  is  flattened  and  widened  below,  where  it  unites  to  the 
tarsus  by  a  narrow  line.  In  the  Iguanas  and  the  greater  part  of  the 
other  genera  it  is  nearly  of  a  size  throughout,  slender,  with  its  upper 
head  compressed,  and  its  lower  demi-oval  and  slightly  oblique. 

The  bones  of  the  fore  and  hind  feet  in  the  Saurians  consist  of  a 
carpus  composed  of  nine  bones,  like  that  of  the  Tortoises,  and  Cuvier 
remarks  that  its  composition  may  equally  be  compared  to  the  Simiadm, 
In  the  first  row  are  a  radial  bone,  a  cubital  bone  (rather  large),  and  a 
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pisiform  bone  fitted  against  the  lower  part  of  the  ulna.  In  the  lower 
row  are  five  small  bones,  disposed  in  a  curve  and  answering  to  the 
five  metatarsal  bones,  and  a  ninth,  placed  between  tho  two  large  bones 
of  the  first  row,  and  the  first,  second,  third,  and  fourth  of  the  socond 
row.  The  metacarpals  of  the  thumb  and  little  finger  are  rather  shorter 
than  thoso  of  the  other  three  fingers.  Tho  number  of  phalanges 
amounts  to  two  for  the  thumb,  throo  for  tho  fore  finger,  four  for  the 
middle  finger,  five  for  the  ring  finger,  and  three  for  the  little  finger. 
The  tarsus,  like  that  of  the  crocodile,  has  only  four  bones.  In  tho 
first  row  are  two  :  1,  a  tibial  bone,  which  extends  also  partially  under 
the  fibula,  and  presents  a  facet  to  it;  it  is  irregularly  rectangular, 
wider  than  it  is  long,  thick  on  its  internal  border,  and  presenting  in 
its  profile  some  relationship  to  the  astragalus  of  a  Ruminant ;  2,  a 
fibular  bone,  smaller  and  soon  uniting  itself  into  a  single  piece  with 
the  preceding,  on  the  same  plane  with  which  it  is.  In  the  second  row 
are  also  two  ;  one  larger,  triangular  on  its  anterior  surface,  and  stouter 
backwards,  where  it  articulates  with  the  two  of  the  first  row,  and 
supports  the  metatarsals  of  the  fourth  and  fifth  toes ;  the  socond, 
smaller,  placed  between  the  preceding  and  the  metatarsals  of  the 
third  and  second  toes.  This  last  also  slightly  touches  upon  the 
astragalus,  which  only  supports  the  metatarsal  of  the  great  toe.  The 
first  four  metatarsals  are  slender  and  nearly  straight ;  they  go  on 
elongating  to  the  fourth ;  the  fifth  i  is  short,  widened,  aud  recurved 
on  its  upper  head  towards  the  great  bone  of  the  second  row,  to  which 
it  is  articulated  by  the  side.  The  great  toe  has  two  phalanges ;  the 
second  toe,  three  ;  the  third,  four ;  the  fourth,  five.  It  is  this,  which 
is  the  longest,  that  gives  to  the  foot  that  elongated  aud  unequal  form 
which  characterises  it  in  the  lizards.  The  fifth,  which  is  nearly  as 
short  as  the  great  toe,  has,  like  the  third,  four  phalanges.  Cuvier 
remarks  that  in  the  ordiuary  position  of  the  hind  feet  of  the  Saurians, 
that  is,  with  the  toes  directed  backwards,  the  tibia  and  great  toe  are 
at  the  external  border  of  the  foot,  and  the  little  toe  is  at  the  internal 
border.  The  ungueal  phalanges  of  all  the  feet  are  trenchant,  arched, 
and  pointed.  This  description,  observes  Cuvier,  allowing  for  some 
differences  in  proportion,  answers  for  all  the  sub  genera  which  have 
well-developed  feet,  with  the  exception  of  the  Chameleons  alone  and 
some  peculiarities  relative  to  the  toes  in  certain  Geckos  ;  and  even  in 
the  Chameleon  it  is  in  the  proportion  of  the  bones  of  the  carpus  and 
tarsus,  rather  than  in  their  number  and  arrangement,  that  the  differ- 
ence appears.  The  mode  in  which  the  bones  of  the  feet  are  grouped 
in  the  chameleon  is  in  au  inverse  manner,  that  is,  the  great  and  little 
toes  of  all  the  feet  together  and  directed  inwards,  and  tho  three  others 
also  together  and  directed  outwards.  [Chameleons.] 

The  other  parts  of  the  organisation  of  the  Saurians  will  be  found 
in  detail,  where  necessary,  under  Reptiles  and  the  different  articles 
relating  to  families  and  genera.  We  shall  here  only  observe  that 
their  heart,  like  that  of  the  Tortoises,  is  composed  of  two  auricles  and 
one  ventricle,  which  is  sometimes  divided  by  imperfect  partitions. 
Their  ribs  are  moveable,  and  can  be  raised  or  depressed  for  the 
purposes  of  respiration.  Their  lung  extends  more  or  less  towards 
the  hind  part  of  the  body,  and  often  penetrates  into  the  abdomen, 
whose  transverse  muscles  glide  under  the  ribs  and  even  towards  the 
neck  to  embrace  it.  Their  generation,  with  few  exceptions  (Zootoca, 
for  instance),  is  oviparous,  and  the  eggs  have  a  more  or  less  hard  shell. 
In  some  (Chameleon,  for  instance)  it  is  a  mere  tough  calcareous  skin, 
and  this  is  its  general  condition.  The  coitus  is  complete,  and  effected 
sometimes  by  means  of  two  intromittent  organs  and  sometimes  by 
means  of  one  only.  The  young  come  into  existence  in  the  same  form 
which  they  retain  through  life.  The  toes  are  armed  with  nails,  with 
very  few  exceptions,  and  the  skin  is  either  covered  with  scales  more 
or  less  serrated,  or  at  least  with  small  scaly  grains.  All  have  a  tail 
more  or  less  long,  nearly  always  thick  at  the  base.  The  greatest 
number  have  four  feet,  some  two  only,  and  a  few  mere  rudiments  not 
apparent  externally. 

The  following  is  a  synopsis  of  the  families  of  the  Satiria,  adopted 
by  Dr.  J.  E.  Gray  in  his  '  Catalogue  of  the  Specimens  of  Lizards  in 
the  British  Museum.'  The  genera  and  species  of  the  Laccrtinidce  are 
given,  the  other  largo  families  are  described  under  their  proper 
names : — 

Order  I.  Lizares.  Saura. 
Mouth  not  dilatable,  jaws  toothed,  the  lower  jaw-bones  being  united 
by  a  bony  suture  in  front.  Eye  generally  with  distinct  eyelids  ;  drum 
of  the  ear  generally  distinct.  Limbs  four,  distinct,  rarely  in  such  a 
rudimentary  state  as  to  be  hidden  under  the  skin.  Toes  clawed.  Body 
elongate,  rounded,  covered  with  imbricated  or  granular  scales ;  ribs 
distinct,  mobile,  and  with  a  distinct  sternum.  Tail  elongate,  tapering, 
rarely  prehensile,  generally  covered  with  whorls  of  scales.  Egg  with 
hard  skin.    The  young  not  undergoing  any  metamorphosis. 

Sub-Order  I.  Leptoglosscs. 
Tongue  flat,  elongate,  and  bifid. 

Tribe  I.  Cyclosaura. 
Scales  of  the  belly  square,  in  cross  bauds,  of  the  back  and  tail 
rhombic  and  imbricate,  or  circular  and  stibgrauular.  Tongue  elongate, 
flattened,  free,  nicked,  or  with  two  elongate  cylindrical  horny  tips. 
Eyes  diurnal,  with  two  valvular  lids.  Feet  for  walking ;  toes  unequal, 
compressed. 


a.  Head  with  small  many-Hided  shields.    Tongue  sheathed  at 

tho  base. 

1  Moniloridw. — Head-shields  flattish,  scales  small.     Inhabit  tho 
Old  World  and  Australia.  [MonitoiiID.*:.] 

2.  Hclodcrmidte. — Head-shields  and  scales  of  body  convex,  tuber- 
cular.   Teeth  with  a  groove  behind.    Inhabit  tho  New  World. 

b.  Head  with  large  regular  shields.     Tonguo  mogtly  free  at 

the  base. 

*  Sides  flattish,  covered  with  small  often  granular  scales. 

3.  Teidie. — Supra-orbital  plate  horny.  Teeth  solid,  rooted.  Scales 
small,  granular,  often  with  large  plates.  Inhabit  the  New  World. 
[Tkid^.] 

4.  Lacerlinidce. — Head  pyramidal,  covered  with  regular  many-sided 
shields ;  supra-orbital  plate  rigid.  Throat  scaly,  often  with  a  cross 
fold  in  front,  and  a  collar  of  larger  scales  behind.  Tongue  elongate, 
flat,  free  at  the  base,  exsertile,  long-forked.  Teeth  hollow,  rooted. 
Scales  granular  or  rhombic,  keeled.  Sides  flat,  covered  with  small 
granular  scales.  The  species  inhabit  tho  Old  or  Eastern  World  and 
Australasia. 

Synopsis  of  the  Genera. 
I.  Nostril  erect,  in  the  lower  hinder  angle  of  tho  nasal  shield,  just 
above  tho  labial  shield,  with  one  or  two  shields  behind  it.  Eyelid 
distinct. 

A.  Toes  simple,  compressed,  not  keeled  nor  fringed.  Collar  distinct. 

a.  Scales  granular  or  6-sided,  elongate.    Posterior  nasal  shield 
single.    Collar  distinct. 
Zootoca. — Lower  eyelid  scaly,  opaque. 

Z.  vivipara,  the  Scaly  Lizard,  Common  Lizard,  and  Nimble  Lizard. 
It  is  the  Laccrta  vivipara  of  Jacquin ;  Lacerta  agilis,  Pennant ;  Zootoca 
muralis,  Gray.  It  has  the  ventral  shields  8-rowed,  the  temple  covered 
with  many-sided  shields,  with  a  large  central  shield;  it3  colour  olive; 
back  with  a  white-edged  blackish  streak  on  each  side,  and  a  central 
black  streak ;  belly  orange  (in  summer),  black-spotted. 

This  little  lizard  is  a  common  inhabitant  of  heaths  and  banks  in 
most  of  the  districts  of  England,  extending  even  to  Scotlaud.  It  is 
also  one  of  the  few  reptiles  found  in  Ireland.  Its  range  is  very  limited 
on  the  Continent,  and  is  not  found  in  Italy  or  France.  Its  movements 
are  graceful  and  rapid,  it  comes  out  of  its  hiding  place  during  the 
warm  parts  of  the  day,  from  the  early  spring  till  autumn.  It  live3 
upon  insects,  which  it  seizes  with  its  mouth.  In  this  species  the  eggs 
are  retained  in  the  oviduct  until  the  young  are  ready  to  be  hatched, 
and  they  are  thus  produced  alive.  The  young  when  brought  forth 
are  fully-formed,  and  capable  of  running  about  and  taking  their  own 
food.  The  usual  length  of  this  lizard  when  full  grown  is  from  5.J  to 
6h  inches. 

Z.  muralis,  the  Tiliquesta,  is  a  native  of  the  south  of  Europe. 
Z.  oxyccphala,  the  Long-Headed  Lizard,  is  a  species  brought  by 
Mr.  Webb  from  either  Spain  or  Madeira. 

Z.  Taurica,  a  native  of  the  Crimea,  Morea,  Corfu,  and  Sicily. 
Z.  tamiotata,  the  Striped  Lizard,  a  native  of  South  Africa. 
Z.  Derbiana,  a  native  of  Australia. 
Z.  Galloti,  Madeira. 

b.  Scales  granular  or  6-sided,  elongate.    Posterior  nasal  shields  2, 
small,  one  above  the  other.    Collar  distinct. 

Lacerta. — Lower  eyelid  opaque.  Chin-fold  distinct.  Abdominal 
shields  narrowed  behind. 

L.  agilis,  the  Sand-Lizard.  It  is  thei.  stirpium  of  Milne-Edwards 
aud  others.  The  upper  hinder  nasal  small,  rather  in  front  of  the 
larger  lower  one;  scales  of  the  temple  small,  unequal,  irregularly 
many-sided,  often  with  a  larger  central  one ;  throat  fold  indistinct, 
brown,  spotted  or  eyed  with  black ;  sides  green,  brown-eyed,  beneath 
white.  This  species  is  a  native  of  Great  Britain,  and  is  especially 
abundant  in  the  neighbourhood  of  Poole  in  Dorsetshire.  Its  general 
abode  is  on  sandy  heaths,  where,  from  the  rapidity  of  its  movements, 
it  is  often  mistaken  for  some  form  of  snake.  On  account  of  the 
rapid  locomotion  it  is  not  often  caught.  It  does  not  bear  confine- 
ment, but  pine3  away  aud  dies.  When  caught  it  often  bites,  but 
no  ill-consequences  are  the  result.  The  female  lays  her  eggs  to  the 
number  of  12  or  14  in  hollows  in  the  sand,  which  she  excavates 
for  the  purpose.  They  are  subsequently  hatched  by  the  heat  of  the 
sun.  The  eggs  appear  to  be  laid  a  considerable  time  before  they  are 
hatched.  In  this  respect  this  species  differs  very  much  from  the 
common  lizard,  which  always  brings  forth  her  young  alive.  This 
lizard  is  larger  than  the  Zootoca  vivipara,  as  those  of  average  size 
measure  about  7  inches  in  length. 

L.  viridis,  the  Green  Lizard,  has  the  scales  of  the  temple  inequi- 
lateral, many-sided,  with  a  central  larger  one ;  back  granular,  oblong, 
with  shelving  sides ;  throat-fold  distinct.  This  species  is  a  native  of 
Guernsey  and  Jersey,  and  also  of  the  south  of  Europe.  It  is  much 
more  readily  caught  than  the  last  species,  and  never  attempts  to  bite. 
It  may  be  readily  tamed  and  taught  to  come  to  the  hand  for  food. 
It  will  lie  coiled  in  the  two  bauds,  and  never  attempt  to  escape. 

L.  ocellata  and  L.  lawis,  both  natives  of  the  south  of  Europe,  are 
the  only  other  species  of  the  typical  genus  Lacerta. 
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Thetia.— Lower  eyelid  transparent.  The  only  species  is  T.  perspi- 
cillata,  a  native  of  Algiers. 

Teira.  Lower  eyelid  opaque.   Chin-fold  distinct.  Abdominal  folds 

and  shields  square.  T.  punctata,  a  native  of  Madeira,  is  the  only 
species. 

Nucras.  Lower  eyelid  opaque.    Chin-fold  indistinct.  Abdominal 

shield  narrow  behind.    Preanal  shields  one  before  the  other. 
jV.  Lalandii,  is  a  native  of  the  Capo  of  Good  Hope. 
N.  tcsselata,  is  a  native  of  South  Africa. 

N-  c.iigua  aud  N.  cludybdca,  the  Small  Lizard  and  Steel-Black 
Lizard,  are  natives  of  the  Caucasus. 

c.  Scales  rhombic,  keeled.    Posterior  nasal  shields  2,  small, 
one  above  the  other. 
Notopholis. — Collar  and  throat-fold  distinct. 
N.  Fitz'mgeri  is  a  native  of  Sardinia. 
N.  Capcnsis  is  a  native  of  South  Africa. 
N.  Moresticus  inhabits  the  Morea. 
N.  nigropunctata,  a  native  of  the  Island  of  Corfu. 
Tropidosaurus. — Collar  and  throat-fold  indistinct.    T.  montana,  a 
native  of  Java,  is  the  only  species. 

d.  Scales  rhombic,  keeled.    Posterior  nasal  shields  single.  Collar 

indistinct. 

Algira. — Ventral  shields  roundish,  thin. 

A.  barbarica,  the  Zermoumeah,  is  a  native  of  Algiers. 

A.  Capensis  and  A.  Dumerilii  are  natives  of  the  South  of  Afl&etw 

B.  Toes  keeled  beneath,  aud  sometimes  fringed  ou  the  sides.  Scales 
keeled.    Posterior  nasal  single. 
Acanthodactylus. — Toes  fringed  on  the  sideij. 
A.  vclo.e.   A  native  of  North  Africa. 
A.  Bcllii  Found  in  Algiers. 
A.  Capensis.  South  Africa. 
A.  Satignii.  Algiers. 
A.  lincuto  macidalus.  Marocco. 
A.  Boskianus.  North  Africa. 
A .  inornatus.  Tripoli. 

Psammodromus. — Toes  not  fringed  on  the  sides.  Collar  indistinct. 
P.  Jlispanicas,  the  Garriques,  is  a  native  of  Spain. 
P.  ci7iereus  inhabits  the  South  of  France. 

II.  Nostril  horizontal  on  the  ridge,  between  three  swollen  scales,  one 
between  the  nostril  and  labial.  Toes  keeled  beneath  or  fringed 
on  the  side. 

a.  Eyelid  distinct. 

Scrapteira. — Toes  depressed,  fringed  ou  the  edge,  not  keeled  beneath. 
Collar  indistinct.    <S.  graminea,  a  native  of  Nubia,  is  the  only  species. 

Eremias. — Toes  compressed,  keeled  beneath,  not  toothed  on  the  edge. 
Collar  distinct.  Preanal  shields  small,  in  several  series,  in  central  series 
one  behind  the  other. 

E.  arguta.    The  Arguta  is  a  native  of  Tartary. 

E.  velox.    The  Crimea. 

E.  Knoxii.    South  Africa. 

E.  Ca2)e>ms ;  E.  Burclullii;  E.  dorsalis;  E.  Namaquemis ;  E. 
litgubris,  axe  also  described  by  Dr.  Smith  as  natives  of  South  Africa. 
E.  guttulata.    North  Africa. 
E.  lineo-ocellata.    South  Africa. 
E.  pidchella.    South  Africa. 

Mesaiina. — Toes  compressed,  keeled  beneath,  not  toothed  on  the 
edge.  Collar  distinct.  Preanal  shield  single,  semicircular,  with  1  or 
2  arched  series  of  smaller  ones  round  it. 

M.  Pardalis.    North  Africa. 

M.  rubro-punctata.    North  Africa. 

Cabrita. — Toes  rather  compressed,  keeled  beneath,  not  fringed  on 
the  sides.    Collar  none. 

C.  Leschcnaultii,  a  native  of  India,  is  the  only  species. 

6.  Eyelid  rudimentary.    Eye  circular,  exposed. 

Ophiops. 

0.  elcgans  is  found  on  the  shores  of  the  Mediterranean. 
0.  macrodactylus  is  a  native  of  Asia  Minor. 

**  Sides  with  a  distinct  longitudinal  fold,  covered  with  small 
granular  scales. 

5.  Zonurida. — Ears  distinct.  Limbs  distinct,  or  rarely  quite  hidden. 
[ZonuniDJE.] 

6.  Chalcidce. — Ears  hidden  under  the  skin.  Limbs  very  short; 
femoral  pores  none.    Lateral  Lid  indistinct.  [Chalcides.] 

***  Sides  rounded,  covered  with  scales  like  those  on  the  back. 

7.  Anadiadce. — Scales  of  the  back  and  sides  thin,  imbedded,  smooth, 
in  alternating  cross  series  ;  of  the  tail  elongate,  smooth,  in  longitudinal 
series.    Ears  distinct.    Femoral  pores  distinct. 

8.  Chirocolido?. — Scales  of  the  back  imbricate,  6-sided,  lancso.ate, 
keeled,  narrow,  in  cross  series  ;  of  the  tail  in  rings,  alternating  with 
each  other.    Ears  hidden.    Femoral  pores  distinct. 

9..  Cercosawidce. — Scales  of  the  back,  sides,  and  upper  part  of  the 
tail  keeled,  in  longitudinal  series.    Limbs  4  :  feet  for  walking. 

10.  Ckam&eauridce. — Scales  imbricate,  all  elongate,  rhombic,  keeled 


in  longitudinal  series,  the  keels  forming  longitudinal  ridges.  Liuiba 
simple,  undivided.    Temple  scaly. 

Tribe  II.  Geissosaura. 
Scales  of  the  belly  and  (almost  always)  of  the  back  and  sides  quin- 
cuncial,  rounded,  imbricate.    Sides  rounded.    Tongue  narrow,  short, 
flat,  end  slightly  nicked.    Head  with  regular  shields. 

a.  Eyes  distinct,  exposed,  eyelid  rudimentary.    Head  conical. 

11.  Gymnophthalmidie. — Head-shields  normal.  Nostrils  lateral,  in  a 
nasal  shield.    Limbs  4  or  2.    Body  fusiform. 

12.  Pygopidce. — Head-shields  normal.  Nostrils  over  the  upper  edge 
of  the  first  labial.  Pupil  round  or  oblong.  Abdominal  shields  6-sided, 
in  2  or  3  series.  Tail  with  a  central  series  of  larger  shields.  Limbs  2, 
posterior.  Australasia. 

13.  Aprasiadcc. — Head-shields  normal.  Nostrils  in  a  suture  between 
the  nasal  aud  first  labial  (sometimes  united  ?).  Limbs  none.  Ventral 
and  dorsal  scales  nearly  similar.  Australasia. 

14.  Lialisidce. — Head-shields  subimbricate,  scale-like.  Cheeks  scaly. 
Nostrils  in  a  small  single  nasal  on  ridge  of  the  face. 

b.  Eyes  distinct,  eyelids  distinct,  connivent.    Head  conical. 

15.  Scincida:. — Rostral  shield  moderate,  triangular.  Nostrils  in  a 
plate  between  the  frontal  and  labial  shields.  [Scincida:.] 

16.  Ophiomoridw. — Rostral  moderate,  triangular.  Nostrils  in  a  notch 
on  edge  of  nasal  and  the  supranasal  shields. 

17.  Sepsidw. — Rostral  rather  large,  square.  Nostrils  in  a  notch  iu 
the  hinder  edge  or  the  rostraL  [SErsiIhE.] 

18.  Acontiadx. — Rostral  large,  cup-like.  Nostrils  in  the  rostral,  with 
a  narrow  slit  to  its  hinder  edge. 

c.  Eyes  hidden  under  the  skin. 

19.  Typhlinida;. — Hea  1  conical.  Rostral  shield  cup-like.  Nostrils 
iu  the  rostral  shield,  with  a  slit  to  its  hinder  edge. 

20.  Typhlopsidce. — Head  short,  depressed.  Rostral  shield  elongated, 
extended  up  the  forehead.  Nostrils  in  an  elongated  nasal  shield. 
[TTFHLOP8.] 

Sub-Order  II.  Pachyylossa. 
Tongue  thick,  convex,  attached  to  the  gullet  at  the  base. 
Tribe  III.  Nyctisaura. 
Scales  of  the  belly  small,  rhombic,  imbricated ;  of  the  back  and 
sides  granular.     Tongue  thick,  short,  convex,  end  slightly  nicked. 
Eyes  nocturnal ;  eyelid3  circular,  not  connivent,  pupil  linear,  erect. 
Feet  for  walking;  toes  subequal,  scaly  beneath,  and  generally 
dilated. 

21.  Geckotidcv.—  The  Old  and  New  World.  [Geckotidj;.] 

Tribe  IV.  Strobilosaura. 
Scales  of  the  belly  small,  rhombic,  imbricate ;  of  the  back  and  sides 
imbricate.    Tongue  thick,  short,  convex,  end  slightly  nicked.  Eyes 
diurnal,  with  valvular  eyelids;  pupil  round.    Feet  for  walking;  toes 
unequal,  compressed. 

22.  Iguanidte. — Teeth  on  the  inner  side  of  the  jaw-bone.  New 
World.  [IonANiDJi.] 

23.  Agamida: — Teeth  on  the  edge  of  the  jaw-bones.  Old  World  and 
Australasia.  [Draconina.] 

Tribe  V.  Dendrosaura. 
Scales  of  the  belly,  sides,  and  back,  granular.    Tongue  elongate, 
subcylindrical,  worm-like,  very  exsertile.    Eyes  globular,  very  mobile, 
with  a  small,  central,  round  opening.    Toe3  equal,  united  into  two 

opposing  groups. 

24.  Cliameleonidw. — Teeth  on  the  edge  of  tLe  jaw-bone.  Old  World. 

[Chameleons.] 

SAURFCHTHYS,  a  genus  of  Fossil  Fishes.  [Fish.] 

SAUROCE'PHALUS,  a  genus  of  Fossil  Fishes.  [Fish.] 

SAU'RODON,  a  genus  of  Fossil  Fishes.  [Fish.] 

SAURO'PHAGUS.  [Laniad;e.] 

SAUROPHIS.  [Zoncridj3.] 

SAURO'PSIS,  a  genus  of  Fossil  Fishes.  [Fisn.] 

SAUROTHERA.  [Coculid.e.] 

SAURURA'CE^3,  Laards -Tails,  a  natural  order  of  Plants  be- 
longing to  the  Achlamydose  group  of  Incomplete  Exogens.  It 
consists  of  only  a  few  genera,  which  are  aquatic  or  marshy  herbs 
or  herbaceous  plants,  with  perennial  root-stocks,  knotted  stems,  and 
simple  entire  alternate  leaves,  with  vaginal  stipules.  The  flowers  are 
naked,  and  seated  upon  a  scale.  The  stamens  are  6  in  number,  hypo- 
gynous;  filament  slender;  anthers  continuous  with  the  filament, 
having  2  lobes  bursting  longitudinally;  the  ovaries  are  4,  containing 
one  or  more  ovules;  style  short;  stigma  simple;  the  seeds  are  few, 
with  an  abundant  albumen,  in  the  midst  of  which  lies  a  small  embryo, 
which  is  incloaed  in  a  persistent  vitellus. 

These  plants  are  very  near  Piperacew,  from  which  they  mostly 
differ  iu  the  compound  nature  of  their  ovary.  This  order  connects 
Dicotyledons  with  Monocotyledons.  Its  foliage,  stipule3,  aud  seeds 
connect  it  with  the  former ;  but  the  floating  habit  of  some  of  the 
species,  and  their  general  character,  ally  them  with  some  of  the  families 
of  the  latter  class.  They  are  natives  of  North  America,  China,  the 
north  of  India,  and  the  Cape  of  Good  Hope,  where  they  are  found 
growing  in  marshes  and  pools  of  water.    Their  properties  are  not 
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well  known,  but  they  seem  to  be  the  representatives  of  the  peppers 
in  colder  climates ;  and  on  account  of  their  less  exposure  to  light,  their 
secretions  are  not  so  strong,  and  their  properties  not  so  activo,  as  their 
allies  in  the  tropics. 


Saurnrua  eernuus. 


a,  branch,  'with  leaves  and  spikes  of  flowers  ;  6,  a  naked  flower  seated  on  its 
tract ;  r,  transverse  section  of  fruit ;  d,  section  of  fruit,  showing  the  seed,  with 
large  albumen  and  the  embryo  in  its  permanent  sac ;  e,  the  seed. 

SAURY.  [Esox.] 

SAUSSUREA,  a  genus  of  Composite  Plants  belonging  to  the  sub- 
order Cynaroccphalca.  The  florets  are  all  hermaphrodite  and  tubular  ; 
the  anthers  with  ciliated  setae  at  the  base  ;  the  involucre  is  imbricated 
and  unarmed,  the  receptacle  scaly ;  the  pappus  in  2  rows,  the  outer 
one  consisting  of  short  rough  bristles,  the  inner  one  feathery. 

S.  alpina  ha3  a  stem  from  3  to  12  inches  high,  erect,  downy,  and 
simple,  terminating  in  a  small  corymb  of  heads  with  pinkish  florets 
and  purple  anthers ;  the  leaves  are  nearly  glabrous  above,  cottony 
beneath,  the  lower  ones  ovate-lanceolate,  the  upper  ones  sessile-lanceo- 
late, all  distantly-toothed,  the  heads  in  a  dense  corymb,  the  involucre 
subcylindrical,  with  depressed  hairy  scales.  This  is  the  only  British 
species.    It  is  found  in  alpine  situations. 

(Babington,  Manual  of  British  Botany.) 

SAUSSURITE,  a  Mineral,  also  called  Axe-Stone,  Jade.  It  occurs 
massive.  Cleavage  parallel  to  the  faces  of  a  rhombic  prism.  Fracture 
splintery.  Hardness  5 '5.  Extremely  tough.  Colour  greenish  and 
grayish-white.  Streak  white.  Lustre  pearly,  inclining  to  vitreous  on 
the  faces  of  cleavage.  Nearly  opaque,  but  translucent  on  the  edges. 
Specific  gravity  3-2  to  3"4.  Before  the  blow-pipe  it  fuses  with  difficulty 
into  a  white  glass.  It  was  discovered  on  the  edge  of  the  Lake  of 
Geneva  by  Saussure  in  rounded  masses.  It  has  also  been  found  in 
Styria,  Corsica,  and  at  Madras.    Its  analysis  by  Saussure  gives  : — 

Silica  .......  4i 

Alumina   30 

Soda  6 

Lime   4 

Oxide  of  Iron  12  5 

 96'5 

SAUVAGE'SIACEiE,  Sauvagcads,  a  natural  order  of  Plants  formed 
by  BartliDg,  and  consisting  only  of  the  genus  Sauvagesia,  of  which 
there  are  six  or  seven  species.  Another  genus,  Luxcmburgia,  was 
referred  to  this  order  by  Bartltng,  but  this  has  been  placed  by  De 
Candolle  in  FranJceniacem.  Lindley,  in  his  '  Natural  System,'  makes 
Sauvagesia  a  sub-order  of  Violaceaz,  from  which,  he  observes,  it  is 
principally  distinguished  "  by  the  stamens  being  opposite  the  petals, 
by  the  anthers  not  having  a  membranous  termination,  by  the  presence 
of  five  hypogynous  scales,  and  by  their  fruit  having  a  septicidal 
dehiscence,  so  that  the  seeds  adhere  to  the  edges  and  not  the  centre 
of  the  valves,  and  by  the  strongly-ribbed  and  imbricated  calyx."  This 
last  character  gives  them  a  relation  to  Hypericaceoz,  but  from  this 
order  they  differ  in  their  parietal  placenta?  and  the  presence  of  stipules. 
They  are  natives  of  the  tropical  parts  of  South  America,  growing  in 
moist  meadows  and  the  vicinity  of  streams.  The  genus  Sauvagesia, 
named  after  the  celebrated  physician  Sauvages,  is  characterised  by 
possessing  3  rows  of  petals;  the  outer  petals  5,  ovate  er  oblong, 
spreading,  deciduous ;  the  intermediate  ones  filiform,  variable  in 
number ;  the  interior  5  opposite  the  outer,  erect,  converging  into  a 
tube  much  smaller ;  calyx  deeply  5-parted,  and  a  capsule  inclosed  in 


the  permanent  floral  organs,  moro  or  less  deeply  3-valved  and  many- 
seeded.  One  of  tho  species,  S.  erecta,  Upright  Sauvagesia,  is  held  in 
great  repute  as  a  medicine  in  South  America.  It  is  very  mucilaginoim, 
and  has  a  bitter  taste.  It  is  used  in  Brazil  in  diseases  of  the  eye,  and 
in  Peru  and  the  West  Indies  it  is  employed  in  slight  inflammatory 
affections  of  tho  mucous  membranes  of  tho  bladder  and  intestines. 

SAUVEGAKDB,  or  8AFEGUABD.  [fUDA] 

SAVACOU.  [Boat-BiixJ 

SAVI'GNYA.a  genus  of  Vruciferoe. 

SAVIN.  [JUNII'KRUS.] 

SAW-FISH.  [Squalid^,] 
SAWWORT.  [Skmiatula.] 
SAXI'CAVA.  [LiTiioniAOiDA!.] 

SAXICOLA,  a  genus  of  Inscssorial  Dentirostral  Birds  belonging  to 
tho  family  Sylviadm.  Three  British  species  belong  to  this  genus  as 
now  constituted,  the  Stonechat,  the  Whcatear,  and  the  Whinchat. 
This  genus  has  the  following  characters : — Beak  straight,  sh-nd-r, 
the  base  rather  broader  than  high,  surrounded  with  a  few  BtifF  hairs ; 
the  superior  ridge  of  the  upper  mandible  prominent,  tho  rides  towards 
the  point  compressed  ;  the  point  itself  curved  and  indented.  Nostrils 
basal,  lateral,  oval,  half  closed  by  a  membrane.  Wings  :  the  first  quill- 
feather  about  half  as  long  as  the  second  ;  the  second  shorter  than  tho 
third  or  fourth,  which  are  the  longest  in  the  wing.  Feet :  the  tardus 
rather  loug,  three  toes  in  front,  one  behind  ;  the  outer  toe  connected 
by  a  membraue  to  tho  middle  toe  ;  claw  of  the  hind  toe  short,  strong, 
and  curved.  (Yarrell.) 

S.  rubicola,  the  Stonechat.  This  is  the  Traquet  Rubicole  and  Moteux 
Traquet  of  the  French  ;  Saltabastone,  Zompa-cardi,  and  Saltinpalo  of 
the  Italians;  Schwarzkehliger  Steinschmatzer  of  the  Germans;  Cloch- 
der  y  Cerrig  of  the  Welsh  ;  and  Stonechatter,  Stonesmith,  Stonesmich, 
Stoueclink,  and  Moor-Titling  of  the  English. 

The  old  male  in  summer  plumage  lias  the  head,  throat,  back,  and 
small  coverts  of  the  wings  perfect  black;  but  each  feather  very  finely 
bordered  with  ruddy  brown ;  a  great  white  spot  on  the  sides  of  tho 
neck,  on  the  upper  part  of  the  wings,  and  ou  the  rump.  Breast  deep 
ruddy,  lower  parts  very  bright  ruddy  ;  wings  brown  bordered  with 
brighter  brown  ;  base  of  all  the  tail-feathers  white,  the  rest  of  a  blackish 
brown.    Length  4  inches  4  or  5  lines. 

Male  after  the  Autumnal  Moult. — Wider  ruddy  borders  at  the  end 
of  the  feathers  on  the  throat;  those  of  the  nape  and  the  back  fringed 
with  large  borders  of  that  colour;  breast  bright  ruddy,  the  rest  of 
the  lower  part  of  the  body  clear  Isabella  colour ;  wider  borders  on  the 
quill-,  and  the  end  of  the  tail  ruddyish. 


Stonechat  (Saxicota  rubeola). 
Lower  figure,  male ;  upper  figure,  female,  in  perfect  plumage. 
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Female. — Upper  parts  blackish  brown  with  borders  of  yellowish 
ruddy;  wings  and  tail-feathers  brown  bordered  with  yellowish  ruddy  ; 
throat  black,  with  small  whitish  and  ruddyish  spots ;  the  white  space 
on  the  sides  of  the  neck  and  of  the  upper  part  of  the  wing  less  ex- 
tended; ruddy  colour  of  the  breast  less  vivid. 

Young  males  before  their  second  moult  like  the  old  female. 

Young  at  their  Departure  from  tho  Nest. — Feathers  of  the  upper 
parts  grayish  brown  ;  all  terminated  by  a  small  whitish  spot. 

After  the  autumnal  moult  all  the  individuals  have  brown  ash-colour 
on  the  head  and  the  back  ;  this  colour  occupying  solely  the  fine  points 
of  the  barbs,  they  by  cxposiire  and  friction  cause  in  the  spring  the 
black  colour  of  the  middle  of  the  feathers  to  appear.  (Temm.) 

It  is  found  in  Russia,  Germany,  France,  Provence,  Italy,  Smyrna, 
Japan,  the  Deccan,  the  banks  of  the  Gauges,  the  mountain-chain  of 
Upper  Hindustan,  Senegal,  and  South  Africa  (Cape).  England,  Ireland, 
and  Scotland. 

Though  several  of  this  species  remain  through  the  winter  months, 
the  general  body  quit  the  British  Islands  in  autumn,  nor  do  they 
return  till  the  spring  is  forward,  seldom  appearing  on  our  heaths  and 
commons,  dappled  with  furze  and  bushes,  before  the  end  of  March  : 
but  March  is  often  bleak ;  and  when  the  winds  blow  roughly,  they 
quit  these  open  spots  for  the  shelter  of  the  snug  lanes  and  groves. 
Still  however  the  open  tracts  are  their  favourite  haunts,  and,  wind 
and  weather  permitting,  there  they  are  to  be  seen  almost  ever  in 
motion,  now  on  a  stone,  now  on  a  bush,  from  which  they  dart  to 
seize  the  passing  insect  and  then  return.  Although  their  song,  which 
is  given  on  the  wing,  is  short,  it  is  pleasing;  and  they  are  in  a  degree 
mocking-birds,  being  no  bad  imitators  of  the  song  of  others.  Besides 
insects,  worms  are  acceptable  food  to  them  ;  and  for  these  they  may 
be  frequently  seen  foraging  on  the  ground. 

The  nest,  which  is  of  considerable  size  in  proportion  to  the  bird,  is 
framed  in  the  beginning  of  April  on  the  ground  or  some  dwarf  bush. 
Externally  it  is  fabricated  of  moss  and  grass ;  and  a  few  fine  bents, 
hairs,  and  feathers  form  the  lining.  The  eggs,  which  are  laid  from 
the  middle  of  April  to  the  third  week  in  that  month,  are  pale-blue 
with  somewhat  of  a  grayish  tint,  finely  dotted  with  obscure  reddish- 
brown  at  the  large  end. 

When  the  young  are  hatched — that  is.  about  the  middle  of  May — 
the  old  Stonechats  become  very  bold.  They  make  a  constant  clamour, 
and  put  in  practice  many  a  ruse  to  deceive  the  schoolboy  and  draw 
him  from  their  nest. 

S.  cenantke,  the  Wheatear  {Motacitta  mnanlhc,  Linn.;  Vitiflora  of 
Belon  and  Brisson).  It  is  the  Moteux,  Vitrec,  and  Cul-blauc,  of  the 
French ;  Codo-Bianco,  Culo-Bianco,  Fornarola,  Petragnola,  Culbiano, 
and  Codetta  d'Estate,  of  the  Italians ;  Steinschwatzer,  Steinschnapperl, 
Graurtickiger,  Steiuschmatzer,  and  AVeisschwanz,  of  the  Germans; 
Tapuit  of  the  Netherlander*;  Stensquetta  of  the  Swedes  ;  Steendolp, 
Steensuuette,  and  Steengylpe,  of  the  Norwegians ;  Fallowfinch,  Fallow- 
Cha€!  Kallow-Smith,  Whitetail,  Fallow-Smiter,  Horsematch,  Snorter, 
Stone  Chacker,  Chickcll,  and  Chack-Bird,  of  the  English;  and  Tinwyn 
y  Cerrig  of  the  Welsh. 

The  old  male  has  the  upper  parts  of  the  body  ashy-gray ;  forehead, 
band  above  the  eyes,  and  throat,  white;  black  passing  from  the  root 
of  the  bill  below  the  eye  and  covering  the  orifice  of  the  ears;  wings 
black  ;  rump  and  tail  white  for  two-thirds  of  the  length  of  the  latter  ; 
the  rest,  towards  the  end,  black,  excepting  the  two  middle  feathers, 
which  are  entirely  black;  front  of  the  neck  and  breast  buff-colour; 
the  rest  of  the  lower  parts  pale  buffy-white.  Total  length  6J 
inches. 

Female. — Upper  parts  ashy-brown;  forehead  rusty-gray;  deep 
brown  above  the  eye  and  covering  the  orifice  of  the  ears ;  wings 
blackish-brown,  bordered  with  bright  brown ;  white  at  the  origin  of 
the  tail,  less  extended  ;  neck  and  breast  rusty  ;  the  rest  rusty-white. 

young  of  the  Year. — At  their  departure  from  the  nest,  with  the 
upper  parts  variegated  with  rusty  and  ash-colour,  and  spotted  with 
brown;  feathers  of  the  rump  white;  throat  and  lower  part  of  the 
body  ruddy,  dotted  and  finely  striped  with  blackish-brown ;  wing- 
coverts  bordered  with  rusty ;  quills  and  tail-feather  bordered  with 
ruddy. 

The  geographical  distribution  of  this  bird  is  very  wide.  Lapland, 
Denmark,  Sweden  and  Norway,  Iceland,  and  Faroe  Islands. 

In  Europe  it  is  abundant,  particularly  on  the  northern  shores  of 
the  Mediterranean.  It  is  found  in  Dalmatia  and  the  Morea.  Belon 
saw  it  flying  above  the  bushes  in  Crete ;  Mr.  Stricklaud  noticed  it  at 
Smyrna  in  April ;  and  Mr.  Keith  Abbott  procured  it  at  Trebizond 
(40°  45'  N.  lat.,  40°  25'  E.  long.) 

In  these  islands,  where  it  is  generally  diffused,  the  Wheatear  arrives 
about  the  middle  of  March,  and  the  great  body  have  left  us  about 
the  end  of  September,  though  some  stragglers  stay  later,  and  have 
been  seen  as  late  as  past  the  middle  of  November.  The  Hebrides, 
Orkneys,  and  Shetland  are  visited  by  them. 

Insects  generally,  which  are  captured  on  the  wing,  Colcoptera  and 
their  larvse,  and  worms,  form  the  food  of  the  Wheatear,  which 
generally  sits  on  the  watch  upon  an  elevated  clod  or  stone. 

The  nest  is  framed  of  dried  roots  and  feathers,  rabbit' s-down,  &c. ; 
and  the  eggs,  generally  six  in  number,  are  pale-blue.  The  bird 
manifests  sometimes  great  precaution  in  selecting  a  place  for  it  not 
easily  detected.  Various  curious  positions  are  recorded  by  naturalists. 


Mr.  Salmon  states  that  in  Suffolk  and  Norfolk  a  deserted  rabbit- 
burrow  is  usually  selected  for  the  nest,  which  is  placed  near  the 
entrance.  In  such  situations,  he  adds,  the  nest  is  sure  to  be  dis- 
covered by  the  accumulation  of  a  number  of  small  pieces  of  the 
withered  stalks  of  Pteris  aquilina  which  the  old  birds  amass  outside 
the  entrance.  Mr.  Yarrell  found  the  nest  in  a  fallow  field  under  a 
large  clod,  to  which  his  attention  was  drawn  by  a  portion  of  its 
materials  appearing  outside  the  hole  through  which  the  bird  passed 
to  the  hollow  space  within. 

When  the  Wheatcars  begin  to  draw  towards  our  southern  counties 
previous  to  their  departure,  they  soon  fall  victims  to  the  eagerness 
with  which  they  are  sought  as  delicacies  for  the  table..  They  are 
caught  by  the  shepherds  in  traps.  The  numbers  thus  taken  in  the 
season,  which  commences  on  St.  James's  Day  (25th  July),  when  the 
traps  are  first  opened,  appear  to  be  almost  incredible.  A  shepherd 
has  been  known  to  capture  84  dozen  in  a  day.  Pennant  declares 
that  about  Eastbourne  about  1840  dozen  were  annually  caught  in  his 
time.  They  are  roasted  wrapped  up  in  vine-leaves,  on  account  of 
the  great  tenderness  of  the  flesh.  Tho  flavour  is  delicious,  and  it 
has  been  termed,  not  inaptly,  the  English  Ortolan. 

The  flight  of  the  Wheatear  is  smooth  and  rapid,  but  low.  Its  song, 
though  heard  with  difficulty  in  the  open  air,  is  soft  and  sweet,  often 
uttered  while  on  the  wing  in  the  season  of  love,  as  the  male  hovers 
over  the  female,  expanding  the  feathers  of  his  tail. 

The  following  quatrain  appears  under  the  figure  of  this  species  in 
the  'Portraits  d'Oyseaux,  Animaux,  Serpens,  etc.,  observez  par  P. 
Bdlon  du  Mans  :' — 

"  J.'oyseau  petit,  que  l'on  nomme  Culblanc, 
Cherche  a  sc  paistre  ct  vivre  de  vermine 
Qu'il  trouvc  en  hcrbe,  ou  que  dans  terre  il  mine  : 
Et  a  tel  nomme,  pour  avoir  le  cul  blanc." 

Besides  the  Wheatear  here  noticed,  Mr.  Gould  describes  and  figures 
the  following  as  European : — The  Black  Wheatear  (S.  cachinnans, 
Temm.) ;  the  Pied  Wheatear  (S.  leucomela,  Temm.) ;  the  Russet  Wheat- 
ear  (S.  stapazina,  Temm.);  and  the  Black-Eared  Wheatear  (S.  aurita 
Temm.). 


"Wheatear  (Saxicola  eenanthe).   Lower  figure,  male. 

S.  rubetra,  the  Whinchat,  Auct.,  Motacilla  rubclra,  Linn.  This  Is 
the  Grand  Traquet,  Traquet,  Groulard,  Tarier,  Thyon,  Seme]  (in 
Lorraine),  of  the  French ;  Grosser  Fliegenfanger,  Gestettenschlager, 
and  Braunkehli«;er  Steinschmatzer,  of  the  Germans ;  Saltabastone  con 
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laGolaBianca  nnd  Stiaccino  <jf  tho  Italians  ;  Furzechat  and  Blackborry 
Eater  of  tbo  English  ;  and  Clochderyr  Eithin  of  tho  Welsh. 

The  ol<l  male  has  the  top  of  tho  head,  sides  of  the  nock,  and  uppe  r 
parts  of  the  body,  blackish-brown  ;  each  feather  with  a  wide  border 
of  rusty-yellow  ;  above  tho  eyes  an  elongated  Htreak  of  white,  reaching 
to  the  occiput ;  throat  and  longitudinal  streak  on  each  sido  of  tho 
neck  pure  white ;  front  of  tbo  neck  and  breast  fiuo  bright  rusty ;  a 
groat  spot  on  the  wings  and  tail  of  pure  white  ;  extremity  of  tail,  as 
well  as  the  two  middle  quills,  and  all  tho  shafts,  blackish-brown. 
Length  nearly  five  inches. 

Female. — With  yellowish-white  wherever  the  male  has  puro  white  ; 
the  white  space  on  tho  wing  less,  and  all  tho  feathers  with  a  small 
brown  spot ;  the  rust  of  the  breast  is  loss  pure,  and  tho  lower  parts,  as 
well  as  the  upper  part  of  the  tail,  are  rusty  white. 

Tho  young  have  white  and  grayish  spots  all  over  their  plumage. 

It  is  found  in  Norway,  Sweden,  temperate  Russia,  but  not  Siberia : 
all  southern  Europe  to  the  Mediterranean  shore  :  common  in  Smyrna 
in  winter.  (Strickland.)  In  the  British  Islands  they  are  generally,  but 
not  numerously,  diffused  in  the  summer;  have  been  seen  in  the 
Hebrides,  but  are  not  recorded  as  having  visited  Orkney  or  Shetland. 
They  arrive  hero  about  the  middle  of  April,  but,  as  a  general  rule, 
depart  in  autumn. 

The  flight  of  the  Whinchat  is  undulating,  and  it  flits  from  bush  to 
bi  sh,  perching  on  one  of  the  topmost  twigs.  Furze  commons  are  its 
favourite  haunts.  Worms,  insects,  small  shell-molluscs,  and  slugs,  form 
its  principal  food,  but  it  also  eats  berries.  The  nest  resembles  that 
of  the  Stonechat,  and  is  formed  of  dry  grass  stalks  and  a  little  moss, 
tlie  lining  being  finer  bents  or  stalks.  It  is  usually  placed  on  the 
[round. 

The  song  is  very  pleasing,  and  resembles,  according  to  Bechstein, 
i  li  it,  of  the  Goldfinch ;  and  the  bird  will  sing  not  only  during  the  day, 
but  in  the  evening,  and  sometimes  at  night. 

Whinchats  become,  like  tho  Whcatear,  very  fat  in  August,  and, 
though  smaller,  are  equally  delicate  for  the  table. 

In  the  'Portraits  d'Oyseaux'  the  following  quatrain  is  printed 
under  the  figure  of  this  species  : — 

"  Es  summilez  des  buissons  hoche  1'sollo 
Incessamment  le  Traquct  ou  Tavier  ; 
Et  lc  voyant  sans  cesse  varier, 
Comme  un  traquet  dc  moid  in  on  l'appclle." 


Whinchat  {Saxicola  ruhetra). 
Upper  figure,  female  ;  lower  figure,  male. 

SAX'IFRAGA  (from  'saxum'  and  'frango,'  in  allusion  to  their  sup- 
posed medical  virtues),  a  <:enus  of  Plants,  the  type  of  tho  natural  order 
Sa.rifragacece.  It  is  characterised  by  possessing  a  calyx,  either  free 
or  partly  united  to  the  ovary,  and  divided  into  5  segments ;  a  corolla 
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consisting  of  6  petals;  10  stamens,  with  awl-shaped  filaments  and 
roundish  anthers;  pistils  having  two  styles  with  obtuse  stigmas ;  a 
capsulo  with  2  beaks,  2-celled,  many-seeded,  opening  between  tho 
beaks;  tho  seeds  \ipon  a  receptacle  attached  to  the  dissepiment. 

Of  tho  species  24  are  British.  They  are  mostly  inhabitants  of  alpine 
nnd  subalpine  regions  of  the  colder  and  temperate  parts  of  the  northern 
zone.  They  are  most  of  them  true  rock  plants,  and  send  forth  their 
roots  between  the  crevices  of  the  rooks  on  which  they  grow. 

iS'.  umbrosa,  London-Pride,  or  Nono-so-I'retty.  Calyx  reflexed  ;  leaves 
undivided,  obovate,  with  sharp  cartilaginous  teeth,  tape  ring  gradually 
into  a  broad  foot-stalk  which  varies  in  length;  scape  from  9  to  18 
inches  high,  erect,  pauicled,  red  and  hairy,  with  a  few  small  acattcred 
entire  bracts ;  flowers  numerous,  with  obtuse  petals,  white  or  flesh- 
coloured,  beautifully  spotted  with  yellow  near  the  base,  and  dark  red 
towards  tho  extremity;  capsule  superior,  purplish.  This  plant  was 
found  by  Tournefort  on  the  hills  of  Spain,  and  is  a  native  of  Great 
Britain  and  Ireland.  It  is  one  of  the  most  popular  of  garden  flowers, 
blossoming  in  April  and  June,  and  attaining  perfection  even  amidlt 
the  smoke  of  London.  In  Ireland  it  is  known  by  the  name  of  St. 
Patrick's  Cabbage. 

S.  Geum,  Kidney-Leaved  Saxifrage.  Calyx  reflexed  ;  leaves  undivided, 
roundish,  kidney-shaped,  sharply  toothed,  more  or  less  hairy;  foot- 
stalks linear,  channelled ;  scape  panicled,  capsules  superior.  This 
species  is  found  on  mountains  in  the  south  of  Ireland,  and  is  considered 
by  some  botanists  as  only  a  variety  of  the  former. 

S.  granulata,  White  or  Granulated  Meadow  Saxifrage.  Calyx 
spreading ;  radical  leaves,  kidney-shaped,  on  long  footstalks,  obtusely 
lobed  ;  those  of  the  upper  part  of  tho  stem  nearly  sessile,  acutely 
lobed;  stem  panicled,  root  consisting  of  numerous  small  clustered 
tubers.  This  plant  is  found  in  Great  Britain,  and,  though  not  common, 
is  abundant  on  gravelly  soils.  The  roots  of  th;s  species,  forming  as 
they  do  little  granular  masses,  were  at  one  time  sold  in  the  shops 
under  the  name  of  Saxifrage  Seed. 

SAXIFRAGA'CE.E,  Saxifrages,  a  natural  order  of  Plants  belonging 
to  the  apocarpous  group  of  Polypetalous  Exogens.  It  consists  of 
shrubs  and  herbaceous  plants  with  single  alternate  leaves  without 
stipules.  The  calyx  consists  of  five  sepals  more  or  less  united  at  the 
base ;  the  petals  are  equal  in  number  to  the  lobes  of  the  calyx,  and 
alternate  with  them.  The  stamens  are  perigynous,  5-10  in  number; 
anthers  5-celled  ;  they  have  an  hypogynous  or  perigynous  disc  ;  the 
ovary  is  inferior,  or  nearly  superior,  consisting  of  two  carpels,  which 
cohere  more  or  less  by  their  face  at  the  base,  but  diverge  at  the  apex ; 
1-  or  2-celled,  with  a  parietal  or  central  placenta.  They  have  no 
styles,  and  the  stigma  is  sessile  on  the  tops  of  the  lobts  of  the  ovary. 
The  seeds  are  numerous,  very  minute ;  the  embryo  is  taper,  lying  in 
the  axis  of  fleshy  albumen.  The  genus  Paracusia  belonging  to  this 
order  differs  in  having  four  parietal  placenta;,  which  are  opposite  the 
lobes  of  the  stigma.  [Parnassia.]  The  genus  Heucha  a  has  irregular 
flowers  and  stipules. 


Saxifraga  granulata. 
a,  entire  plant ;  b,  calyx  cohering  to  the  carpels,  with  perigynous  stamens ; 
c,  longitudinal  section  of  flower,  showing  the  half  superior  ovary  and  ovules 
attached  to  central  placenta;,  with  the  relation  of  the  stamens  to  the  petals. 

This  order  is  most  nearly  allied  to  Rosacea,  but  it  differs  in  its 
many-seeded  partially-united  carpels,  its  albuminous  seeds,  and  in  its 
not  possessing  stipules.  The  habit  of  Sajrifragacew  allies  them  to 
Caryophyllacea,  but  they  differ  in  the  character  of  their  placenta,  the 
situation  of  the  embryo,  and  other  points.  This  order  also  approaches 
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Crassulaccce,  but  Saxifragacece  are  distinguished  by  possessing  a  less 
number  of  carpels,  and  by  the  absence  of  glands  at  the  base  of  the 
carpels.  They  are  for  the  most  part  mountain  plants,  chiefly  remark- 
able for  the  delicacy  and  beauty  of  their  flowers,  which  are  usually 
white.  They  inhabit  the  mountainous  districts  of  Europe  and  the 
northern  parts  of  the  world,  and  constitute  the  chief  beauty  of  the 
vegetation  in  high  alpine  stations. 

The  whole  order  is  represented  by  De  Candolle  as  possessing  astrin- 
gent properties.  The  Heuchera  Americana  is  remarkable  for  its 
powerful  astringency,  and  is  used  in  medicine  under  the  name  of  the 
North  American  Alum-Root.  [Hkuchera.]  Chrysoplenium  is  reputed 
to  possess  both  aperient  and  diuretic  properties  ;  but  these  cannot  be 
very  powerful,  as  it  is  used  in  the  Vosges  as  a  salad,  under  the 
name  of  Cressou  de  Roche1.  [Chrysoplenium.] 

SAXIFRAGE.  [Saxifraga.1 

SAXIFRAGE,  GOLDEN.  [Ciirtsoplenium.] 

SCABBARD-F^ISH.  [TVenioides.] 

SCABIO'SA  (from  '  scabies,'  the  Latin  word  for  scab  or  itch,  which 
disorder  the  common  sort  is  said  to  cure),  a  genus  of  Plants  belonging 
to  the  natural  order  Dipsacea?.  The  iuncr  calyx  consists  of  5  bristles, 
the  outer  one  is  membranous  and  plaited  ;  the  receptacles  scaly.  The 
fruit  nearly  cylindrical,  with  8  excavations;  the  corollas  4-5-cleft, 
with  4  stamens.  The  species  are  perennial  or  suffruticose  herbs  with 
variable  leaves. 

S.  succisa,  the  Devil's-Bit,  has  an  abrupt  root  appearing  as  if  it  were 
bitteu  off  at  the  end,  the  heads  of  the  flower  and  fruit  nearly  globose; 
the  outer  calyx  hairy,  4-cleft ;  the  lobes  ovate  acute  ;  the  inner  calyx 
consisting  of  5  bristles.  The  corolla  is  4-cleft;  the  lower  leaves 
toothed,  the  upper  ones  entire ;  the  stem  and  both  sides  of  the  leaves 
hairy  or  glabrous.  The  flowers  are  dark  violet  or  purple,  varying  to 
flesh-colour  and  white.  It  is  a  native  of  Europe  to  the  Caucasus,  and 
is  very  plentiful  in  Great  Britain.  In  cultivation  the  plant  becomes 
much  more  branched  than  in  a  wild  state.  In  days  of  superstition  it 
was  fabled  that  the  devil,  envying  the  good  this  plant  might  do  man- 
kind, bit  away  part  of  the  root,  and  hence  its  common  specific  name. 
According  to  Bergen,  the  root  is  astringent,  and  an  infusion  of  it  is 
bitter,  but  not  unpleasant.  A  strong  decoction  of  it  was  formerly  an 
empirical  secret  for  gonorrhoea.  Linnaeus  says  the  dried  leaves  are 
used  to  dye  wool  yellow  or  green.  It  is  usually  regarded  as  the 
TlvKv6Kofiov  of  Dioscorides  (4,  173),  but  Fraa3  thinks  the  plant  of 
Dioscoridcs  is  the  Ambrosioides. 

S.  Columbaria  has  the  outer  calyx  membranous,  plaited,  and 
notched,  the  inner  one  of  5  nerveless  bristles ;  the  corolla  5-cleft,  the 
radical  leaves  oblong,  stalked,  crenate,  entire,  or  lyrate  ;  the  upper 
leaves  pinnatifid,  with  linear  segments.  The  flowers  are  purplish,  the 
involucres  narrow.  It  is  a  native  of  Europe,  the  Caucasus,  and 
Siberia,  and  is  very  common  on  chalky  soil  in  Great  Britain.  It  is  a 
very  polymorphous  plant. 

S.  grandiflora  has  a  branched  downy  stem,  with  rather  villous  leaves, 
the  radical  ones  oblong  crenated,  the  cauline  ones  pinnatifid,  with  lan- 
ceolate linear  spreading  segments ;  the  corollas  amply  radiant,  of  a 
cream-colour  or  white,  with  reddish  tubes ;  the  calyx  consists  of  5 
reddish-brown  bristles.  It  is  a  native  of  Barbary,  Italy,  and  Sicily,  in 
fields,  and  is  worth  cultivation. 

(Don,  Dichlamydeous  Plants;  Lindley,  Vegetable  Kingdom ;  Babing- 
ton,  Manual  of  British  Botany.) 

SCABIOUS.  [Scabiosa.] 

SCAD.     [SCOMBERID.E ;  Caranx.] 

SCALARIA,  a  genus  of  Mollusca,  the  species  of  which  are  called 
Wentletraps. 

Lamarck  arranges  Scalaria  between  Vcrmetus  and  Delphinvla. 

Cuvier  observes  that  the  Scalaria:,  which  he  places  between  Turri- 
tclla  and  Cyclostoma,  have,  like  the  Turritellw,  the  spire  elongated 
into  a  point ;  and,  like  the  Dclphinulm,  the  mouth  completely  formed 
by  the  last  whorl ;  this  mouth  is  moreover  surrounded  by  a  bourrelet, 
which  the  animal  repeats  at  intervals,  so  as  to  form  a  succession  of 
step-like  elevations. 

M.  De  Blainville  gives  Scalaria  its  position  between  Proto  and 
Vermetus. 

M.  Rang  makes  it  come  between  Plcurotomaria  and  Melanopsis. 

Mr.  Swainson  has  arranged  it  as  the  first  genus  of  his  sub-family 
Twbinw,  the  fourth  of  his  family  Turbida-.  [Turbinid^;.] 

The  animal  is  very  spiral,  furnished  with  a  proboscis,  two  tentacles 
provided  with  a  filament,  and  carrying  the  eyes  upon  an  external  con- 
vexity.   Foot  short  and  oval.    Male  organ  very  slender. 

Shell  subturriculate,  with  the  spiral  whorls  more  or  less  close, 
furnished  with  elevated  longitudinal  ribs,  which  are  interrupted  and 
nearly  trenchant;  aperture  round,  rather  small,  the  borders  united  and 
forniin;  a  delicate  and  recurved  bourrelet. 

Operculum  horny,  delicate,  rather  large,  and  pauci-spiral.  (Rang.) 

M.  De  Blainville  divides  the  genus  into  the  following  sections  : — 

A.  Species,  the  whorls  of  whose  spire  are  contiguous.  Ex. 

S.  communis. 

B.  Species,  the  whorls  of  whose  spire  do  not  touch  each  other 

in  any  direction,  or  which  are  disjointed.  Genus  Aciona, 
Leach, 


The  first  of  these  sections  comprises  the  False  Wentletraps  of 
collectors,  and  the  second  those  designated  by  them  as  True 

Wentletraps. 

There  are  about  100  recent  species  of  Scalaria  known. 

Species  of  this  genus,  which  is  marine,  have  been  found  at  depths 
ranging  from  7  to  80  fathoms  in  sandy  mud.  The  True  Wentletraps 
are  found  in  the  seas  of  warm  climates :  some  of  the  false  (Scalaria 
communis,  for  example)  occur  in  the  European  seas  and  upon  our 
own  coasts.  The  animal  exudes  a  purple  fluid  when  molested. 
The  species  are  found  in  Greenland,  Norway,  Great  Britain,  the 
Mediterranean,  the  West  Indies,  China,  Australia,  the  Pacific,  and 
the  seas  of  Western  America. 

S.  pretiosa  (Turbo  scalaris,  Linn.;  Aciona  scalaris,  Leach). — The 
shell  conic,  umbilicated,  contorted  into  a  loose  spire,  pale-yellow,  with 
white  ribs,  the  whorls  disjointed  and  smooth,  the  last  ventricose.  It 
is  found  in  the  East  Indian  seas ;  China. 


Precious  Wentletrap  (Scalaria  pretiosa). 

a,  front,  showing  the  mouth  ;  b,  back  ;  c,  view  showing  that  the  whorls  are 

disconnected. 

This  elegant  shell,  so  much  sought  after  by  collectors,  was  known 
among  the  French  as  the  Scalata,  La  Vraie  Scalata,  and  Le  Veritable 
Escalier ;  among  the  Germans  as  the  Reehte  Wendeltreppe,  among 
the  Dutch  as  the  Oprechte  Wendeltrap ;  among  the  Belgians  as  the 
Wendeltrap,  and  to  the  English  as  the  Wentletrap,  Wendeltrap,  and 
Royal  Staircase.  The  specific  name  given  to  it  by  Lamarck  was  at 
one  time  well  deserved  on  account  of  its  rarity  and  the  great  price 
which  a  fine  specimen  wo'ild  bring  in  the  market,  especially  when  it 
exceeded  two  inches  in  height :  such  a  specimen  has  been  sold  in 
former  days  for  2400  livres,  or  100  louis  !  But  those  times  are  gone 
by  ;  the  shell  is  no  longer  rare,  and  good  specimens  only  fetch  shillings 
where  they  once  brought  pounds.  A  very  fine  example  however  still 
commands  a  considerable  sum.  That  in  Mr.  Bullock's  museum,  sup- 
posed to  be  the  largest  known,  brought  271.  at  his  sale,  and  was,  in 
1815,  estimated  at  double  that  value. 

S.  communis  (Turbo  clathrus,  Linn.,  the  Common  Wentletrap)  has 
the  shell  turreted,  imperforate,  white  or  pale  fulvous ;  the  ribs  rather 
thick,  smooth,  and  suboblique.  There  is  a  variety  of  this  species 
with  the  shell  rather  longer,  rosy-violaceous,  and  with  purple-spotted 
ribs.  Length  of  the  common  variety  about  16  lines,  of  the  rosy- 
violaceous  variety  174  lines.  (Lam.) 
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Common  Wentletrap  {Scalaria  communis), 
a,  front ;  J,  baok ;  o,  operculum  ;  rf,  shell  and  animal. 

The  number  of  fossil  species  of  Scalaria  is  also  about  100.  They 
are  found  from  the  Coral  Rag  upwards. 
SCALD-FISH.  [Pleuronectidje.] 
SCALE  MOSSES.  [Jungermanniace.e.] 
SCALOPS.  [Sorecid-e.] 
SCALPELLUM.  [Cirbipedia.] 
SCAMMONY.  [Convolvulus.] 

SCANDIX,  a  genus  of  Plants  belonging  to  the  natural  order 
Umbellifera;.  It  is  known  by  the  margin  of  its  calyx  being  obsolete 
or  obscurely  5-toothed ;  petals  obovate,  emarginate,  and  mostly 
furnished  with  an  indexed  point ;  fruit  with  a  very  long  beak,  sepa- 
rable into  two  parts,  each  with  5  blunt  equal  ribs,  the  furrows  without 
vittse;  seed  squarely  convex,  with  a  deep  furrow  in  front.  This  genus 
i3  composed  of  annual  herb?,  with  square  rather  striated  stems, 
bi-pinnate  leaves,  the  leaflets  divided  into  linear  lobes.  The  umbels 
have  few  rays.    The  involucra  are  wanting  or  composed  of  one  leaf. 

S.  Peclen  Veneris,  the  Common  Shepherd's  Needle,  or  Needle  Chervil, 
is  a  native  of  Europe  and  the  North  of  Africa,  and  is  very  plentiful  in 
the  cultivated  fields  of  Britain.  It  is  known  by  its  involucels  pos- 
sessing jagged  leaves,  and  its  nearly  smooth  fruit  with  a  bristly- 
edged  beak.  It  possesses  slightly  acrid  and  aromatic  qualities,  and 
is  supposed  to  be  the  S/cacSif  of  Dioscorides,  which  was  used  as  a 
potherb  by  the  Greeks. 

One  of  the  species  of  this  genus,  S.  cerefolium,  the  Garden  Chervil, 
is  now  referred  to  the  genus  Anthriscus.  [Anthriscus.]  It  was 
formerly  much  cultivated  in  gardens.  It  is  known  by  its  twice-pinnate 
leaves,  with  channelled  footstalks,  stem  slightly  hairy  at  the  joints, 
umbels  sessile,  either  axillary  or  opposite  the  leaves  ;  fruit  somewhat 
furrowed,  not  ribbed,  smooth.  It  is  a  native  of  the  South  of 
Europe. 

SCANSO'RES,  Mr.  Vigors' s  name  for  an  order  of  Birds  comprising 
the  families  Ramphaslidce,  Psittacidcs,  Picida,  Certhiadce,  and  Cuculidce. 
[Rampiiastid^;  ;  Psittacid^:  ;  PiciDiE ;  Cebthiad.e  ;  Cuculice.] 

SCAPHIDURI'N^E.  [Sturnidje.] 

SCAPHI'TES.  [Cephalopoda.] 

SCA'PHODUS,  a  genus  of  Fossil  Fishes. 

SCAPOLITE,  a  Mineral,  also  called  Chelmsfordite,  Paranthine,  and 
Wernerite.  It  occurs  crystallised  and  massive.  Its  primary  form  is 
a  square  prism.  Cleavage  parallel  to  the  lateral  faces  and  the 
diagonal  planes  of  the  primary  form.  Fracture  uneven,  conchoidal. 
Hardness,  easily  scratches  fluor-spar  and  sometimes  apatite.  Colour 
white,  gray,  green,  reddish,  violet.  Lustre  vitreous;  translucent, 
opaque.  Specific  gravity  from  2-612  to  2724.  When  strongly  heated 
by  the  blow-pipe  it  swells  up  and  fuses  into  a  brilliant  white  enamel. 
Scapolite  occurs  in  Sweden,  Norway,  Finland,  and  North  America. 
The  analysis  of  the  mineral  from  Pargas  by  Nordenskiold,  gives — 
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Alumina  35'43 
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NuttuliU;  Meionilc,  Dipyre,  Guldenitc,  SomervUlile,  and  MeltUile  are 
varieties. 

SCAPTKIRA,  Fitziiiger'n  namo  for  a  genus  of  Pristidactylc  Caclodont 
Saurian h  (Lacertian  or  Autosaur  Lizards)  of  Duru<:ril  and  BiblOD. 

SCARAB/HUM'),  a  very  extensive  group  of  Coleopterous  Injects, 
forming  the  chief  part  of  the  section  Lamellicornes.  The  ScarabicideH 
of  Latreillo  wero  regarded  by  Linna)us  as  a  genus,  but  this  great 
naturalist  being  acquainted  with  87  species  only,  whilst  the  various 
collections  at  tho  present  time  contain  together  about  3000,  it  is 
natural  that  entomologists  should  have,  sought  for  characters  among 
tho  species  of  this  immense  group  by  which  they  might  be  divided 
into  sections  ;  hence  wo  find  in  the  works  of  Fabricius  (Linmeus's 
pupil)  tho  present  group  raised  to  the  rank  of  a  family,  and  subdivided 
into  several  genera.  These  gonera  are  however  but  few  in  number 
compared  with  those  instituted  by  modern  entomologists,  which 
amount  to  nearly  200. 

The  Scarabocides  (or  Scarabceidai)  are  distinguished  from  the  other 
section  of  Lamellicorn  Beetles  (the  Lucanidie)  chiefly  by  the  structure 
of  their  autennaj,  which  are  proportionately  shorter ;  the  basal  joint 
being  of  moderate  size,  that  is,  but  little  longer  than  those  which 
follow  it  [Coleoptera,  vol.  ii.,  col.  64,  fig.  9] ;  whereas,  in  the  Jsuca- 
nidce,  the  basal  joint  is  usually  very  long,  and  often  nearly  as  long 
as  all  the  other  joints  taken  together  [Coleoptera,  fi'j.  13],  tho 
latter  forming  in  their  natural  position  an  angle  with  the  first 
joint.  Tho  club  with  which  the  antenna)  terminates  also  generally 
differs  considerably  in  form.  In  the  Scarabceida  it  is  most  usually 
composed  of  three  leaf-like  joints,  but  sometimes  the  number  is 
increased  to  seven,  as  in  the  Common  Cockchafer  (Melolontha  vulgaris) ; 
and  these  joints,  when  the  insect  is  at  rest,  are  closely  applied  together, 
and  form  either  an  elongated  or  rounded  knob,  which  is  bent  at  an 
angle  with  the  basal  joints.  In  those  species  which  have  the  club 
rounded  the  two  outer  joints  are  stouter  than  the  others,  and  have 
the  external  surface  convex  and  the  internal  concave.  In  the  Luc  mida 
the  terminal  joints  are  produced  in  front  at  an  angle  with  the  axis,  but 
are  less  expanded,  and  generally  more  distinctly  separated  and  shorter 
than  in  the  Scarabceidce.  The  more  typical  species  of  the  Lucanidce 
moreover  are  remarkable  for  the  great  development  of  the  mandiblea 
in  the  male  sex.  The  Common  Stag-Beetle  (Lucanus  Cervus)  affords 
a  familiar  example  of  this  family. 

Latreille  divides  the  Scarabozidw  into  six  sections,  to  which  he 
applies  the  following  names :  —  Coprophagi,  Arenicoli,  Xilophili, 
Phyllophagi,  Antliobii,  and  Melitophili. 

The  Coprophagi  have  the  antennae  generally  composed  of  eight  or 
nine  joints,  the  three  last  of  which  form  tho  club ;  the  labrum  and 
the  mandibles  are  membranous  and  hidden,  and  the  lobe  with  which 
the  maxillae  are  terminated  is  also  of  the  same  texture  ;  it  is  broad 
and  curved  inwards.  The  terminal  joint  of  the  maxillary  palpi  is 
always  the  largest,  and  either  approaches  to  an  oval  form,  or  is  nearly 
cylindrical ;  but  the  terminal  joint  of  the  labial  palpi  is  almost  always 
more  slender  than  the  preceding  joints,  and  often  very  small.  Behind 
the  last-mentioned  palpi  is  a  small  membranous  protuberance.  The 
mentum  is  emarginated,  and  the  claws  of  the  tarsi  are  always  simple. 

To  this  group  belong  the  Dung-Feeding  Scarabmi,  and  these  are 
for  the  most  part  of  a  black  colour,  or  black  and  brown.  Some  few 
species  however  are  adorned  with  brilliant  metallic  colours.  They 
are  usually  of  a  short  and  broad  form ;  iu  some  the  body  is  somewhat 
depressed,  and  approaches  to  a  square  form ;  the  head  is  large,  broad, 
and  flattish,  and  has  numerous  notches  in  front;  the  fore  legs  are 
very  broad  and  deeply  notched  on  the  outer  side,  and  are  moreover 
remarkable  for  the  want  of  tarsi  to  the  anterior  pair  of  legs,  and  the 
absence  of  a  scutellum.  To  this  section  belongs  the  Sacred  Beetle  of 
the  Egyptians,  the  Scarabctus  sacer  of  Linnaeus.  It  is  about  one  inch 
long,  or  rather  more,  aud  of  a  black  colour.  This  species  is  not  ouly 
found  in  Egypt,  but  is  met  with  in  the  south  of  France,  Spain,  aud 
Italy,  and,  as  well  as  other  species  of  the  group  to  which  it  be'.ougs, 
incloses  its  eggs  in  a  ball  of  excrement,  which  it  forms  by  rolling  the 
substance  by  means  of  its  hind  legs.  The  size  of  the  ball,  when  com- 
pleted, is  much  larger  than  that  of  the  insect,  being  sometimes  as 
much  as  one  iuch  and  a  half  in  diameter. 

In  other  species  of  the  Coprophagi  the  body  is  convex,  and  although 
short,  slightly  inclining  to  a  cylindrical  form.  A  great  portion  of 
these  have  the  head  armed  with  an  erect  horn  in  the  male  sex,  and 
the  fore  part  of  the  thorax  truncated  or  slightly  concave,  elevated  in 
the  middle,  and  not  unfrequently  produced  at  the  sides  into  short 
stout  pointed  horns,  as  in  the  genus  Copris.  In  a  closely-allied  genus 
(Phanaus),  the  species  are  usually  adorned  with  brilliant  colours. 
These  insects  have  often  a  very  long  horn  on  the  head,  or  this  is  some- 
times replaced  by  two  short  horns ;  the  thorax  has  a  concavity  in 
front,  and  usually  has  an  angular  protuberance  on  each  side  of  the 
disc.  These  insects  are  usually  of  moderate  size,  and  sometimes  large, 
but  there  are  two  extensive  groups  of  Coprophagi  the  species  of  which 
are  small;  they  constitute  the  genera  Onthophagus  aud  Aphodius. 
In  the  former  the  body  is  short  and  subdepressed ;  the  thorax  is  nearly 
as  large  as  the  elytra,  and  has  a  concavity  iu  front,  and  a  protuberance 
in  the  middle  of  the  posterior  boundary  of  this  cavity :  the  head  is 
usually  armed  with  a  small  horn,  which  is  directed  backwards  and 
upwards.  In  the  Aphodii  the  body  approaches  to  a  cylindrical  form, 
and  the  head  and  thorax  are  destitute  of  horns. 
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SCARBROITE. 


SCHEUCHZERIA. 


Of  the  genera  mentioned,  we  possess  no  British  examplcB  of  the 
first,  or  Scarabceus  proper  (or  At euchus,  according  to  some  authors). 
The  species  of  this  group  are  confined  to  the  warmer  parts  of  the  Old 
World.  The  species  of  the  genus  Oopris,  Onthopliagus,  and  Amphodius, 
are  of  universal  distribution,  if  we  except  Australia,  where  we  are  not 
aware  that  the  first  of  these  genera  occurs.  The  species  of  Phanceus 
are  almost  entirely  confined  to  the  warm  parts  of  South  America,  the 
only  exceptions  occurring  in  North  America. 

The  species  of  the  second  great  section  of  the  Scarabceidcc  (the 
Arenicoli)  are  distinguished  by  their  having  the  mandibles  horny  and 
usually  projecting;  the  lobe  of  the  maxillae  is  straight;  the  terminal 
joint  of  the  labial  palpi  is  always  distinct,  and  nearly  as  long  as  the 
preceding  ;  the  antennae  have  ten  or  eleven  joints  ;  they  are  moreover 
distinguishable  from  other  Scarabcei  (the  species  of  Aphodius  excepted) 
by  their  elytra  being  extended  over  the  apex  of  the  abdomen.  The 
three  principal  genera  in  this  section  are  Oeotrupes,  Bolbocn-as,  and 
Trox.  The  species  of  Geotrupes  are  usually  of  moderate  size,  of  a 
black  colour,  often  tinted  with  blue  or  green,  and  usually  brilliant 
beneath.  The  body  is  convex,  and  the  head  and  thorax  are  rarely 
furnished  with  protuberances.  They  are  almost  entirely  confined  to 
Europe,  North  Asia,  and  North  America.  They  feed  upon  the  excre- 
ment of  cattle,  under  which  they  construct  their  burrows.  Several 
species  are  found  in  England,  and  some  are  seen  in  great  abundance 
flying  about  the  roads  towards  the  evening. 

In  Bolboceras  the  body  is  nearly  hemispherical ;  the  males  are  often 
provided  with  an  erect  horn  on  the  head,  and  protuberances  on  the 
fore  part  of  the  thorax.  The  species  are  usually  of  moderate  size, 
and  appear  to  be  found  in  all  the  temperate  and  warm  parts  of  the 
globe.    Only  one  species  is  found  in  this  country. 

The  species  of  the  genus  Trox.  are  also  usually  of  moderate  size, 
and  are  found  in  all  parts  of  the  globe.  In  these  insects  the  body  is 
convex,  and  remarkable  for  the  roughness  of  the  upper  parts;  they 
are  always  of  a  dull  brown  or  grayish  colour,  and  appear  as  if  covered 
with  a  coating  of  dried  earth.  Their  food  (according  to  Latreille) 
consists  of  the  roots  of  vegetables,  but  they  will  also  eat  decayed 
animal  substances,  and  in  this  respect  differ  from  other  Scarabcei  the 
habits  of  which  we  are  acquainted  with. 

The  Xylophili  have  the  antennae  10-jointed,  the  mandibles  laterally 
exposed;  the  maxilla)  are  various.  It  embraces  the  larger  forms  of 
the  genus  Scarabceus,  aa  the  S.  Hercules,  which  is  the  largest  insect 
known.    The  genus  Dynastes  also  belongs  here.  [Dynastes.] 

The  Phyllophagi  have  the  antennae  8-10-jointed  ;  mandibles  hidden 
by  the  clypeus  and  maxillae;  club  of  antennae  sometimes  7-5-joiuted. 
This  division    embraces    the  Anoplagnathidce  and  Melolunthidce. 

[MELOLONTHID2E.] 

The  Anthobii  have  their  labium  produced,  the  mandibles  corneous, 
the  maxillary  lobe  membranous.  The  species  live  upon  flowers 
or  leaves.  They  embrace  the  genera  Glaphyrus,  Amphicoma,  Anthipna, 
Chasmatopterus,  Chasme,  and  JDicheles.  None  of  them  are  found  in 
Great  Britain.  They  inhabit  the  southern  parts  of  Europe,  and  the 
warm  parts  of  both  hemispheres. 

The  Melitophili  are  distinguished  by  their  mandibles  being  mem- 
branous. They  embrace  three  families,  the  Trichiidce,  the  Goliathidw, 
and  the  Cetoniadce.  The  species  of  the  first  family  are  rare  in  England. 
The  Goliathidce  embrace  the  gigantic  beetles  belonging  to  the  genus 
Goliathus,  and  commonly  called  Goliath  Beetles.  The  Cetoniadce  are 
perhaps  the  most  important  insects  of  the  group.  [CETONlADiE.] 

SCARBROITE,  a  Mineral— a  Hydrated  Silicate  of  Alumina.  It 
occurs  massive.  Its  fracture  is  conchoidal.  Hardness  about  2-0.  It 
is  easily  scratched  by  the  knife,  and  polished  by  the  nail.  Adheres 
to  the  tongue,  and  has  a  strong  earthy  smell  when  breathed  upon. 
Colour  white.  Opaque.  Dull.  Streak  shining.  When  put  into 
water  it  does  not  become  transparent,  nor  fall  to  pieces,  but  inei'eases 
in  weight.  Specific  gravity  P48.  It  occurs  in  veins  in  the  beds  of 
sandstone  covering  the  calcareous  rock  near  Scarborough,  between 
septae  of  oxide  of  iron.    Its  analysis  by  Vernon  gives — 

Silica   7-90 

Alumina         ,  42'75 

Water  48'55 

.Oxide  of  Iron   0-80 
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SCARI'TIDiE,  a  family  of  Coleopterous  Insects  belonging  to  the 
section  Geodephaga,  which  section  corresponds  to  the  genera  Carabus 
and  Cicindela  of  Linnceus.  The  Scariliclce  have  the  prothorax  sepa- 
rated from  the  elytra  by  a  narrow  cylindrical  neck ;  the  mandibles 
are  usually  large,  and  armed  with  strong  teeth  on  the  inner  side;  the 
labrum  is  small ;  the  mentum  is  furnished  with  a  tooth ;  the  antennae 
are  usually  short,  and  have  the  basal  joint  lorjg ;  the  legs  are  short  ; 
the  anterior  tibiae  are  broad,  and  strongly  notched  on  the  outer  side, 
and  fitted  for  burrowing;  and  the  anterior  tarsi  in  the  males  are  not 
dilated.  The  body  is  usually  elongated,  and  straight  at  the  sides;  the 
head,  thorax,  and  elytra,  are  nearly  equal  in  width.  The  principal 
genera  contained  in  this  family  are  Scaritcs,  Pasimachus,  Camptodontm, 
Acanthoceles,  Clivina,  and  Dischirius. 

In  Scaritcs  (Fabricius)  the  mandibles  are  strongly  toothed  on  the 
inner  side,  the  second  and  third  joints  of  the  antennas  are  obconic, 
and  the  following  joints  are  shorter,  compressed,  and  subquadrate. 


The  species  of  this  genus  are  very  numerous,  and  are  found  in  nearly 
all  the  temperate  and  warmer  portions  of  the  globe. 

The  species  of  the  genus  Pasimachus  differ  chiefly  from  Scarites  in 
being  proportionately  broader,  and  of  a  somewhat  depressed  form ; 
in  having  the  thorax  produced  on  each  side  behind,  and  forming  dis- 
tinct angles ;  the  mandibles  are  shorter  and  more  arched,  and  the 
maxillae  have  no  terminal  acute  hook.  The  species  of  this  genus  are 
peculiar  to  North  America,  and  are  of  a  tolerably  large  size,  averaging 
about  one  inch  in  length. 

Dejean  separates  from  Scarites,  under  the  generic  name  Oxygnathus, 
the  S.  elongatus  of  Wiedemann,  which  differs  in  having  the  mandibles 
more  slender  and  elongated,  and  destitute  of  teeth  on  the  inner  side. 
The  only  known  species  is  found  in  the  East  Indies ;  it  is  of  a  very 
narrow  form. 

Camptodontus  is  another  genus  founded  by  Dejean  upon  a  single 
species.  In  this  insect  the  labial  palpi  are  decidedly  shorter  than  the 
external  maxillary  palpi ;  and,  like  them,  are  terminated  by  a  spindle- 
formed  joint;  the  basal  joint  of  the  antennae  is  scarcely  longer  than 
either  of  the  following  joints.    It  inhabits  Guyana. 

The  genus  Acanthoceles  is  established  by  Latreille  upon  a  singular 
insect  found  at  the  Cape  of  Good  Hope;  it  is  of  a  short  and  broad 
form,  and  has  the  anterior  tibiae  still  more  strongly  notched  than  in 
the  species  of  Scarites ;  the  tibiae  of  the  middle  and  hinder  pair  of 
legs  are  stout,  curved,  and  concave  on  the  inner  side,  and  very  rough 
and  covered  with  short  spines  on  the  outer  side.  The  thorax  is  broader 
than  long,  and  the  elytra  are  almost  equal  in  length  and  width,  distinctly 
striated,  and  rounded  at  the  apex.  This  insect  is  of  a  black  colour 
(as  are  almost  all  the  Scaritklai),  and  about  three-quarters  of  an  inch 
in  length. 

The  species  of  Clivina  are  of  small  size,  averaging  about  a  quarter 
of  an  inch  in  length,  and  nearly  cylindrical  form.  The  basal  joint  of 
the  antennae  in  these  insects  is  scarcely  longer  than  the  others,  the 
mandibles  are  comparatively  short,  and  the  terminal  joint  of  the  palpi 
is  pointed.  They  are  found  nearly  all  over  the  world ;  they  live  uuder 
stones,  and  frequent  damp  situations. 

In  the  genus  Dischirius  the  species  also  have  a  wide  geographical 
range,  and  are  of  small  f-ize ;  indeed  the  smallest  of  the  present  family  : 
they  are  very  nearly  allied  to  Clivina,  but  are  almost  invariably  adorned 
with  metallic  colours,  usually  brassy-green.  The  terminal  joint  of  the 
labial  palpi  is  proportionately  stouter  than  in  Clivina ;  the  thorax 
usually  approaches  to  a  spherical  form,  and  the  tibiae  are  less  strongly 
notched.  Numerous  species  of  this  genus  are  found  in  England,  the 
largest  of  which  is  less  than  a  quarter  of  an  inch  in  length.  They 
are  always  found  on  the  wet  mud  on  the  margins  of  ponds  and  such 
places. 

SCARUS.  £Labmd.e.] 

SCAUP-DUCK.  [Docks.] 

SCELIDOSAURUS.    [See  Supplement.] 

SCELIDOTHE'RlUM.  [Megatheriidje.] 

SCELO'TES.  [Scincedje.] 

SCEPA'CEiE,  a  small  natural  order  of  Plants  belonging  to  the 
rectembryose  group  of  Incomplete  Exogens.  The  plants  of  this  order 
are  trees  having  alternate  coriaceous  leaves,  with  membranous  stipule?, 
which  form  the  scales  of  the  bud.  The  flowers  are  dioecious;  the 
males  are  arranged  in  catkins,  the  females  in  short  axillary  racemes. 
The  calyx  is  inferior,  4-,  5-,  6-leaved,  in  one  or  two  whorls  ;  stamens  2-5, 
with  2-celled  anthers;  ovary  with  2  cells,  in  each  of  which  there  are 
2  ovules;  no  style;  stigma  with  2  short  emargiuate  lobes  or  4-fringe.d 
ones ;  seeds  single  or  two,  enveloped  in  a  succulent  aril ;  embryo 
green,  in  the  axis  of  albumen.  These  plants  are  allied  to  Cupulifera 
and  Betulacem  in  their  amentaceous  flowers,  but  their  arillate  albu- 
minous seeds  and  dehiscent  2-celled  pericarp  distinguish  them  from 
these  as  well  as  any  other  orders  to  which  they  may  seem  to  have 
relation.  They  are  natives  of  the  tropical  parts  of  India.  The  wood 
of  one  of  the  species,  Lepidostachys  Roxbwghi,  or  Kokra,  is  used  in 
India  for  various  economical  purposes  on  account  of  its  hardness. 

SCHEELITE.  [Tungsten.] 

SCHELLY,  a  local  name  for  Gwyniad,  the  Coregonus  fera. 
SCHELTOPUSIK.  [Zonurida] 

SCHERERITE,  or  SCHEERERITE,  a  Mineral  occurring  in 
acicular  crystals  and  small  translucent  layers.  Colour  white  or 
yellowish-white.  Lustre  pearly.  Devoid  of  taste  or  smell ;  is  very 
friable.  It  melts  at  112°  Fahrenheit,  and  distils  at  194°.  It  is 
insoluble  in  water  and  alkaline  solutions,  and  in  alcohol  unless  it  be 
heated,  but  it  dissolves  in  ether  and  oil  of  turpentine.  When  exposed 
to  fire  it  inflames,  and  is  entirely  dissipated,  with  a  somewhat  aro- 
matic smell. 

It  occurs  in  beds  of  lignite  at  Uznach,  near  St.  Gall  ia  Switzerland 

and  also  at  Bagh  in  the  same  country. 

According  to  Macaire  Prinsep  it  contains— 

Hydrogen  24-0 

Carbon   73'0 
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SCHEUCHZER'S  MAN.  [Amphibia.] 
.  SCHEUCHZE'RIA,  a  genus  of  Plants  belonging  to  the.  natural  order 
A  lismacece  and  the  sub-order  Jun caginece.    The  perianth  is  composed 
of  6  leaves ;  it  has  6  stamens  with  slender  filaments.    The  ovaries 
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with  2  ovules.  The  stigma  adnato  to  tho  ovary  awl  downy.  The 
capsules  compressed  and  inflated,  1-2  seeded. 

S.  palustris  is  tho  only  kuown  species  of  this  genus.  It  has  a  stem 
from  6  to  8  inches  high,  tho  leaves  are  distichous,  fow,  alternate,  semi- 
cylindrical,  obtuse,  and  with  a  minute  pore  on  tho  upper  side  at  tho 
apex.  The  raceme  is  terminal,  and  consists  of  about  fivo  groeuish 
flowers.  The  capsules  about  throe,  and  much  inflated.  It  is  found 
in  England  and  Scotland  in  bogs. 

(Babiugton,  Manual  of  British  Botany.) 

SCHIEFER  SPAR,  Slato  Spar,  Foliated  Carbonato  of  Limo,  a 
Mineral  occurring  massive.  Its  structure  is  laminar,  the  lamina)  being 
thin  and  generally  curved,  wavy  or  undulating.  It  yields  easily  to  the 
knife.  Its  colour  is  white,  reddish,  yellowish,  or  greenish.  Streak 
white.  Lustre  pearly  on  the  surface  of  the  laminrc,  and  vitreous  on 
the  edges.  Translucent.  Specific  gravity  2'740.  It  is  almost  entirely 
soluble  in  acids  with  effervescence.  It  occurs  in  Cornwall,  Scotland, 
and  Ireland.    It  lias  the  following  composition  :  — 


Suersee.  R.  Phillips. 

Carbonate  of  Lime        .       .    95-33  93  118 

Silica   1-66  00.050 

Oxide  of  Iron        .      .      .     1-00  00  800 

Water        .  .   .     2-00  Water  and  loss  1-032 


9999  100-00 
SCHILLER  SPAR,  a  Mineral  occurring  crystallised.  Its  primary 
form  an  oblique  rhombic  prism.  Cleavage  parallel  to  the  lateral  planes 
and  both  the  diagonals.  Fracture  uneven.  Hardness,  scratches  cal- 
careous spar,  is  scratched  by  quartz.  Colour  olive,  blackish,  grayish, 
yellowish-green.  Lustre  metallic.  Nearly  opaque ;  translucent  on 
the  edges.    Specific  gravity  2-092. 

When  exposed  to  a  strong  heat  it  becomes  hard,  and  forms  a  mass 
resembling  porcelain. 

Found  at  Baste  in  the  Harz,  at  Zobletz  in  Saxony,  in  Piedmont, 
Cornwall,  &c.    It  occurs  generally  in  Serpentine. 
An  analysis  of  the  mineral  from  Baste  by  Vauquelin  gives — 

Silica  62-00 

Alumina  13-00 

Magnesia  1000 

Lime  0-00 

Oxide  of  Iron  13  00 
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SCHIST,  an  Argillaceous  Rock  of  a  coarse  laminated  structure. 
[Slate.] 

SCHIZANDRA  (from  <rx''Cu  and  avijp),  a  genus  of  Plants  belonging 
to  the  natural  order  Schizandracece.  The  flowers  are  monoecious; 
sepals  9 ;  no  petals ;  the  male  flowers  having  5  anthers,  which  are 
joined  at  the  apex  ;  female  ones  with  an  indefinite  number  of  ovaries; 
berries  arranged  in  spikes  along  an  elongated  receptacle. 

S.  coccinea,  the  Scarlet  Schizandra,  is  one  of  our  most  beautiful 
greenhouse  climbers.  It  has  alternate  oval-lanceolate  leaves,  pointed 
at  both  ends,  rarely  toothed,  of  a  beautiful  green,  smooth  above,  and 
pale  beneath ;  scarlet  flowers  disposed  in  spikes  in  the  axils  of  the 
leaves.  It  is  a  North  American  plant,  and  is  found  in  woods  in 
Georgia,  Florida,  and  Carolina. 

SCHiZANDRACEiE,  a  natural  order  of  Exogenous  Plants,  con- 
sisting of  trailing  shrubs,  with  alternate  exstipulate  leaves,  allied  to 
AnonaeecB,  but  differing  in  their  habit,  their  unisexual  flowers,  their 
imbricate  aestivation,  and  their  homogeneous  albumen.  The  stamens 
are  often  rnonadelnhous,  and  the  fruit  consists  of  numerous,  baccate 
carp  Is.  There  are  twelve  known  species,  winch  occur  in  India,  Japan, 
and  the  hotter  parts  of  North  America.  They  abound  in  an  insipid 
mucus,  and  the  fruit  of  some  is  edible.  (Balfour,  Class-Book  of 
Botany.) 

SCHIZOCARP.  [Fruit.] 

SCHIZODESMA  (Gray),  a  genus  of  Mollusca  belonging  to  the  family 
Maclridee. 
SCHIZODON.  [HTBTRiciDm] 

SCHI'ZODUS  (Sowerby),  a  genus  of  Fossil  Conchiferc 

SCHIZO'PODA.  [Stomapoda.] 

SCHIZO'PTERIS.  [Coal-Plants.] 

SCHIZO'STOMA  (Brown),  a  genus  of  Fossil  Gasteropoda, 

SCHLEICHE'RA,  a  genus  of  Plants  belonging  to  the  natural 
order  Sapindacea;.  It  has  a  5-toothed  calyx.  Petals  absent ;  the 
disc  occupy iug  the  bottom  of  the  calyx.  The  stamens  6-10,  inserted 
between  the  margin  of  the  disc  and  the  ovary.  The  ovary  is  3-celled, 
with  one  erect  ovule  in  each  cell.  The  stigma  3-cleft.  The  fruit  is 
an  iudehiscent  drupe,  with  1,  2,  or  rarely  3  cells.  The  seeds  are 
solitary  in  each  cell,  and  covered  with  a  pulpy  arillus ;  the  embryo  much 
curved.  The  species  are  trees  ;  the  leaves  abruptly  pinnate,  the  leaflets 
nearly  opposite.  The  flowers  are  small,  disposed  in  spike-like  racemes. 

5.  Irijaga  has  abruptly  Dinnate  leaves  from  8  to  16  inches  long,  the 
leaflets  2-4,  opposite,  sessile,  broad,  lanceolate,  or  oblong-entire,  rather 
smooth  on  both  sides  the  lower  pairs,  the  smallest  from  3  to  8  inches 
long.  The  petioles  are  a  little  downy,  the  stipules  wanting.  The 
racemes  are  axillary,  or  below  the  leaves  round  the  base  of  the  young 
shoots,  solitary,  in  the  male  simple,  in  the  hermaphrodite  often  com- 
pound, from  2  to  4  inches  long.    In  tUe  male  flowers  the  calyx  is  cup- 
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like,  and  5-toothod.  The  corolla  wanting,  the  filaments  6-10,  erect, 
and  many  times  longer  than  the  calyx.  The  anthers  oval  and  erect  ; 
tho  pistil  a  meM  rudiment.  The  hermaphrodite  flowers  on  a  separata 
tree.  The  calyx,  corolla,  and  stamens  as  in  the  male  flower.  The 
disc  a  fleshy  yellow  ring,  surrounding  tho  insertions  of  the  filament*. 
Tho  ovary  superior,  ovate,  3-celled,  with  one  ascending  ovule  in  each 
cell.  The  stylo  short,  stigma  3-cleft,  recurved,  sh-nder,  and  downy. 
The  drupe  about  the  size  of  a  nutmeg,  a  littlo  pointed,  covered  with 
a  tender  gray  dry  pericarp.  The  seeds  aro  oblong,  and  surrounded 
with  a  whitish  pulpy  aril,  which  is  of  a  pleasant  acid  taste,  and  most 
grateful  during  dry  weather.  It  is  a  native  of  insular  and  continental 
India,  where  tho  astringent  bark,  mixed  with  oil,  is  used  as  a  remedy 
for  tho  itch. 

(Lindley,  Flora  Medica  ;  Lindlcy,  Vegetable  Kingdom.) 

SCHM1EDELIA  (in  honour  of  Casimer  Cliristopher  Schmiedel, 
once  a  professor  at  Erlaugen),  a  genus  of  Plants  belonging  to  the 
natural  order  Sapindacea;.  It  has  a  4-parted  unequal  calyx,  4  petals, 
the  5th  or  superior  one  wanting.  The  disc  incomplete,  with  4  glands 
opposite  the  petals,  8  stamons  inserted  in  the  receptacle,  and  connate 
around  the  ovary  at  the  baso.  The  fruit  is  indehisceut,  1-,  2-,  or 
rarely  3-lobed.  The  lobes  roundish,  fleshy,  or  dry,  and  l  seeded.  Tho 
seeds  with  or  without  an  arillus.  Tho  species  are  trees  or  shrubs, 
usually  with  trifoliate,  rarely  with  simple  exstipulate  leaves,  and 
racemose  white  flowers.    The  racemes  are  axillary. 

S.  serrala  has  teruate  leaves,  the  leaflets  ovate,  pointed,  serrate, 
generally  blistered,  smooth  on  th«  back,  and  from  2  to  3  inches  long. 
The  racemes  axillary,  single,  and  erect.  The  flowers  small,  white, 
and  polygamous.  In  the  hermaphrodite  flower  the  calyx  is  4-leaved, 
and  the  petals  4,  unilateral.  The  filaments  very  woolly  near  the 
base.  The  fruit  is  small,  red,  and  succulent,  and  is  eaten  by  the  natives 
of  Coromandel.  The  root  is  astringent,  and  is  employed  by  the  native 
practitioners  in  diarrhoea. 

S.  Cochinchinensis  has  its  leaves  on  long  petioles,  with  serrated 
leaflets,  terminal  racemes,  pilose  small  petals.  The  flower  is  small 
and  white.  It  is  a  native  of  Cochin  China,  on  the  bauks  of  rivers. 
The  leaves  are  used  as  cataplasms  in  contusions. 

(Don,  Dichlamydeous  Plants  ;  Lindley,  Flora  Medica.) 

SCHOBE'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Chenopodiacece.  It  has  a  5-parted  perianth,  without  appendages,  5 
stamens  springing  from  the  receptacle,  and  from  2  to  3  stigmas. 
The  pericarp  is  membranous,  the  seed  horizontal,  the  testa 
crustaceous. 

S.fruticosa  has  an  erect  shrubby  stem,  with  obtuse  semi-cylindrical 
leaves,  3  styles,  and  smooth  shining  seeds.  It  is  found  on  the  south 
and  east  coasts  of  Great  Britain. 

S.  niaritima  is  found  on  the  sea-shore  in  England.  It  ha3  a  pro- 
cumbent stem,  with  numerous  spreading  branches,  acute-semicylin- 
drical  leaves,  2  styles,  with  reticulate,  striate  shining  seeds. 

(Babington,  Manual  of  British  Botany.) 

SCHCENANTHUS.  [Spikenard.] 

SCHOENUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Cyperacew.  The  spikelets  are  2-ranked,  2-4-flowered.  The  glume  6-9, 
the  lower  one  small  and  empty.    Bristles  few  or  wanting. 

SCHtEPFIA,  a  small  genus  of  Plants  belonging  to  the  natural  order 
Lorantltacece,  named  after  Schopf,  a  German  botanist,  who  described 
the  plants  in  the  neighbourhood  of  Ulm.  The  genus  is  characterised 
by  having  the  flowers  hermaphrodite,  margin  of  the  calyx  entire,  tube 
adnate  to  the  ovary,  very  narrow,  caliculate  at  the  base.  Corolla 
tubular,  united  into  one  piece ;  limb  5  rarely  4-6  cleft.  Stamens 
equal  in  number  to  the  lobes  of  the  corolla,  and  inserted  before  them 
into  the  tube  of  the  corolla.  Anthers  ovate  or  roundish,  dehiscing 
laterally  by  a  double  chink  ;  style  erect;  stigma  capitate  or  3-lobed; 
ovary  3-celled,  with  an  ovule  in  each.  Leaves  alternate,  petiolate, 
entire,  feather-nerved.  Peduncle  axillary,  usually  many-flowered. 
The  genus  Schcepfia  is  found  in  the  West  Indies  and  in  the  Andes  of 
Peru,  also  in  the  Puudua  Mountains  near  Lower  Assam,  and  in  NepauL 
thus  being  common  to  both  the  Old  and  New  World. 

SCHORL.  [Tourmaline.] 

SCHORLOMITE.    [See  Supplement  ] 

SCHREIBERSITE.    [Aerolites  ;  Supplement.] 

SCHROTTERITE,  a  Mineral  resembling  Allophanc 

SCLENID  JE,  a  family  of  Acanthopterygious  Osseous  Fishes,  of  which, 
the  genus  Sciana  is  the  type.  They  are  closely  allied  to  the  Perches, 
and  resemble  them  in  their  general  characters,  but  d i Her  in  having  no 
teeth  on  the  vomer  and  palatines.  The  preopercle  is  denticulated  ; 
the  opercle  is  armed  with  spines  ;  the  bones  of  the  face  and  head  are 
often  cavernous,  forming  a  protruding  snout. 

The  SekmMkt  are  divided  into  those  having  two  dorsal  fins  and  such 
as  have  only  one.  A  single  species  of  Sciama,  the  Maigre  {8.  aquila), 
occasionally  wanders  from  the  seas  of  southern  Europe  into  our  own. 
Umbina  vulgaris  is  common  on  the  coasts  of  Italy,  France,  and  Spain, 
but  not  on  our  own.  Hcemulon,  Pristoma,  Biagramma,  and  Amphi- 
prion  are  some  of  the  many  genera  belonging  to  this  family. 

SCLENU'RUS.  [Fish.] 

SCILLA,  or  SQUILLA,  a  genus  of  Plants  belonging  to  the  natural 
order  Biliacea;.  It  has  3  sepals  coloured  and  spreading ;  petals  very 
like  them,  and  scarcely  broader ;  stamens  6,  shorter  than  the  perianth, 
filaments  smooth,  somewhat  dilated  at  the  base,  acuminate,  entire ; 
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ovary  3-parted,  glandular,  and  melliferous  at  the  apex  ;  style  smooth, 
simple ;  stigma  obscurely  3-lobed,  papillose ;  capsule  rounded,  3- 
cornered,  3-celled;  seeds  numerous,  in  two  rows,  flattened  with  a 
membranous  testa. 

S.  maritima,  Squill,  is  found  near  the  coast  of  the  Mediterranean, 
in  Portugal,  and  the  Levant.  It  has  a  roundish  ovate  very  large 
bulb,  between  globose  and  ovate,  half  above  the  ground,  with  the 
integuments  either  palo-green  or  red  ;  leaves  appearing  long  after  the 
flowers,  broad,  lanceolate,  channelled,  spreading,  recurved ;  scape 
about  two  feet  high,  terminated  by  a  rather  denee,  long,  ovate  raceme ; 
flowers  about  three-quarters  of  an  inch  across,  spreading,  pale  yellowish- 
green,  with  a  green  stain  along  the  middle  of  each  segment ;  filaments 
shorter  than  the  segments  of  the  perianth.  The  bulbs  contain  ScilUtin, 
a  very  activo  medicinal  agent.  They  are  very  acrid,  and  capable  of 
vesicating.    Squills  are  used  as  an  emetic  and  expectorant. 

S.  Pancrateon  is  found  near  Cadiz,  at  Malta,  and  probably  other 
parts  of  the  Mediterranean.  The  bulb  is  about  half  the  size  of  the  last 
species,  pale-green  or  whitish-green,  occasionally  red.  The  leaves 
much  shorter,  more  acute,  erect,  and  narrower  ;  stem  more  glaucous. 
Flowers  smaller,  more  compactly  arranged,  with  shorter  bracts ; 
flower-stalks  shorter;  flower-bud  more  blunt.  In  its  effects  this 
species  is  like  the  former,  but  milder. 

S.  Indica  is  found  on  the  sandy  shores  of  various  parts  of  India. 
It  has  a  round  white  perennial  bulb,  tunicated,  about  the  size  of  a 
large  apple;  leaves  numerous,  radical,  sub-bifarious,  ensiform,  nearly 
flat,  smooth  on  both  sides,  from  6  to  18  inches  long.  When  in  blossom 
the  plant  is  perfectly  destitute  of  leaves ;  scape  erect,  round,  smooth, 
naked,  including  the  raceme  from  2  to  3  feet  long;  raceme  very  long, 
erect ;  flowers  remote,  long,  pedicelled,  drooping.  This  species  is 
supposed  by  Dr.  Roxburgh  to  possess  the  same  qualities  as  S.  maritima. 

(Lindley,  Flora  Mcdica.) 

SCINCIDjE,  SCINCOIDIANS,  or  LEPIDOSAURS,  the  names 
given  by  Gray,  Oppel,  Fitzinger,  and  Messrs.  Dumdril  and  Bibron  to 
a  family  of  Sauriaus. 

This  family,  observe  Messrs.  Duindril  and  Bibron,  seems  to  establish 
a  sort  of  connection  with  or  transition  to  the  great  division  of  Serpents, 
by  the  intervention  of  certain  species,  such  as  those  of  Anguis  and 
Acontias.  It  is,  they  remark,  a  group  of  Lizards,  whose  numerous 
races  are  found  spread  over  the  most  arid  regions  of  temperate 
climates,  as  well  as  those  where  the  temperature  is  always  very  high. 

They  join  to  the  general  character  of  the  Saurians  many  pecu- 
liarities which  distinguish  them  from  the  other  families  of  that  order. 
Thus,  their  cranium  is  covered  with  great  plates,  joined  together  at 
their  edges,  most  frequently  angular,  whose  sutures  or  lines  of  juuetion 
always  remain  distinct.  Their  trunk  is  completely  covered  with 
scales,  more  or  less  large  and  solid,  of  variable  form,  but  always 
disposed  like  a  coat  of  mail,  placed  quincuncially,  and  overlapping 
each  other  like  tiles  or  slates,  nearly  like  those  of  the  greater  part  of 
the  osseous  fishes.  The  Scincidce  have  besides  the  tongue  free,  fleshy, 
not  of  much  thickness,  slightly  notched  at  the  point,  and  covered 
totally  or  partially  with  scaly  papilla;.  Their  belly  is  cylindrical, 
without  lateral  folds,  and  covered  with  scales,  having  the  same 
disposition,  and,  in  general,  the  same  form  as  those  of  the  back. 

All  these  characters  suffice  to  distinguish  the  Scincidce  from  the 
whole  of  the  other  families.  The  great  angular  plates  which  are 
applied  on  the  bones  of  the  head  and  face  are  never  seen  in  the 
C/iameleonidce,  the  Geckotidce,  the  Crocoddidce,  the  Varanidce,  nor  in 
the  fguanidce.  They  are,  it  is  true,  found  in  the  Lacertidce  and  in 
the  Chalcididm,  but  the  first  have  always  the  scales  of  the  belly 
different  from  those  of  the  upper  part  of  the  trunk,  and  in  the 
others,  besides  the  disposition  of  the  horny  lamellae  so  as  to  form 
verticillations  or  transverse  rings,  there  is  most  frequently  a  fold  on 
their  sides  throughout  their  length,  from  the  cranium  to  the  origin 
of  the  tail. 

The  form  and  the  mode  of  insertion  of  the  tongue,  which  in  one 
part  is  free,  or  not  attached  by  its  circumference  to  the  concavity  of 
the  lower  jaw,  serve  to  distinguish  the  Scincidce  from  the  Crocodiles ; 
on  the  other  hand,  as  the  tongue  of  the  Scincidce  cannot  be  with- 
drawn into  a  sort  of  sheath,  this  conformation  removes  them"  from 
the  Chameleons,  which  have  the  tongue  very  long,  cylindrical,  and 
terminated  by  a  concave  and  viscous  tubercle.  The  same  conforma- 
tion serves  to  separate  the  Scincidce  from  the  Varanidce,  which  have 
this  organ  endowed  with  capability  of  re-entering  into  a  sheath,  at 
the  same  time  that  its  free  extremity  is  deeply  divided  into  two 
points.  Finally,  the  tongue  of  the  Scincidce  is  not  free,  or  disengaged 
from  adhesion  at  its  point  only,  as  in  the  Geckotidce  and  the  Iguanidce. 
The  lateral  walls  of  the  trunk  are  not  hollowed  with  a  longitudinal 
furrow,  as  in  the  Ghalcididce,  and  the  skin  of  the  belly  below  is  not 
furnished  with  plate3  with  four  principal  faces,  or  with  quadrilateral 
scah-s  more  or  less  elongated,  and  larger  than  those  of  the  back,  as 
may  be  observed  in  the  True  Lizards. 

M-ssi-s.  Dumdril  ami  Bibron  thus  sum  up  the  essential  characters 
of  the  Reptiles  which  compose  this  family: — 

1.  Head  covered  above  by  horny  plates,  which  are  delicate,  angular, 
and  opposed  to  each  other  (affrontdes)  by  their  faces  (pans)  in  a 
Singular  manner. 

2.  Meek  of  the  same  form  and  size  as  the  breast. 

3.  Trunk  and  limbs  entirely  clothed  with  imbricated  scales,  with 


many  faces  (pans),  most  frequently  widened,  and  with  the  border 
slightly  rounded,  disposed  quincuncially,  back  rounded,  without  crests 
or  elevated  spines,  belly  cylindrical,  without  any  groove  or  lateral 
furrow. 

4.  Tongue  free,  flat,  without  a  sheath,  slightly  notched  in  front, 
the  surface  covered  entirely  or  partially  with  papillae,  ordinarily  all 
in  the  form  of  scales,  but  occasionally  some  are  squamiform  and 
others  filiform. 

Cocteau  presented  in  1837  to  the  French  Academy  his  great  table 
of  the  classification  of  this  extensive  group.  These  '  Tabulae  Synop- 
tical Scincoideorum '  formed  the  prodromus  only  of  an  extensive  work 
undertaken  for  the  classification  of  the  species  which  belong  to  three 
of  the  tribes  of  the  family  which  Cocteau  named  Cyprilepids,  or  those 
covered  with  scales  after  the  manner  of  a  carp. 

Messrs.  Dumdril  and  Bibron  give  the  following  synoptical  analysis 
of  this  great  work : — 

Tetradactylus,  Seps,  Siaphos,  Heteromeles,  C/telomda. 
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1  Yni  L0PIITH  AI.M  ES. 

Messrs.  Dumdril  and  Bibron,  like  Cocteau,  divide  their  Scincoidians 
or  Lepidosaurs  into  three  great  divisions :  — 1,  Sauropthalms ;  2, 
Ophiophthalms  ;  and  3,  Typhlophthalms  ;  with  the  following  genera, 
which  are  subdivided  according  to  the  conformation  of  the  feet,  toes 
tail,  rostral  plate,  muzzle,  teeth,  nostrils,  and  tongue : — 

1.  Saurophthalms. — Tropidophorus,  Trachysaurus,  Cyclodus,  Scincus, 
Sphenops,  Gongylus,  Diploglossus,  Amphiglossus,  lleteropus,  Champso 
dactylics,  Tetradactylus,  Hemiergis,  Sejjs,  Nessia,  Heteromeles,  C/tclomeles, 
Brachymcles,  Brachystopus,  Evesia,  Scelotes,  PrcepedUus,  Ophiodes, 
Anguis,  Ophiomorus,  Acontias. 

2.  Ophiophthalms. — Ablcpharus,  Gymnoplithalmus,  Lerista,  Hystero- 
pus,  Lialis. 

3.  Typhlophthalms.  —Dibamus,  Typhline. 

The  following  is  Dr.  J.  E.  Gray's  arrangement  of  the  genera  of  his 
family  Scincidce : — 

I.  Scales  thin,  smooth,  not  striated  nor  keeled.  Nostrils  in  a  single 
smooth  plate,  without  any  lunate  groove  behind.  Tail  round, 
tapering,  unarmed. 

A.  Toes  depressed,  fringed  on  the  sides.     Head  wedge-shaped. 

Rostral  depressed,  keeled  in  front.  Nostril  in  the  middle  of 
the  upper  edge  of  the  nasal,  with  a  triangular  suprauasal  above 
the  rostral.  Scincina. 

1.  Scincus. — Body  fusiform,  flat  below.    Toes  5-5. 

B.  Toe3  compressed,  simple.    Head  subquadrangular.  Rostral 

erect,  triangular.    Nostril  in  the  middle  of  a  shield. 
a.  Suprauasal  plate  none. 

*  Body  fusiform.    Lower  eyelid  covered  with  scales ;  fronto- 
parietals, two. 

2.  Hinulia.  —  Head  subquadrangular.  Heel  surrounded  with 
granules. 

3.  Keneuxia. — Head  depressed  in  front.  Rostral  and  labials  low. 
Heel  with  a  flat  oval  plate  behind. 

4.  Elania. — Head  conical.  Rostral  rather  produced.  Heel  sur- 
rounded with  granules. 

**  Body  fusiform.    Lower  eyelid  with  a  transparent  disc. 

5.  Mocoa.—  Rostral  erect,  triangular.    Palate  toothless. 

6.  Leilopisma. — Rostral  erect,  triangular.  Palate  toothed.  Parietal 
plate.s  2,  large,  square. 

7.  Lipinia.  —  Rostral  depressed,  large.  Head  flattened.  Nasa 
lateral,  square. 

***  Body  and  tail  cylindrical,  elongate.    Limbs  4, "weak,  far  apart. 
Rostral  erect,  rounded.    Fronto-nasals  distinct. 
+  Toes  elongate,  unequal. 

8.  Lygosoma. — Toes  5-5.    Lower  eyelid  scaly. 

9.  Sistella  (1).—  Toes  4-5.  Lower  eyelid— —  (?)  Suprauasal  (f). 

10.  Tetradactylus. — Toes  4-4,  the  third  longest,  the  fourth  short. 
Lower  eyelid  transparent. 

11.  Hciniergus. — Toes  3-3,  unequal,  middle  cne  rather  longest. 
Lower  eyelid  transparent. 
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12.  Chclomdts. — Toes  2-2,  unequal.    Lower  eyelid  transparent. 

ft  Toes  short,  thick,  subequal. 

13.  Omolcpida. — Toes  5-5,  rather  short,  subequal.  Lower  eyelid 
scaly.    Ear  deep,  simple  in  front. 

14.  Podophis, — Toes  5-5,  short,  subequal.  Lower  eyelid  scaly. 
Frontoparietal  siugle. 

****  Body  and  tail  cylindrical,  elongate.  Limbs  rudimentary  or 
wanting.  ltostral  rather  produced;  frontonasal  very  small, 
lateral.    Head  half  conical. 

15.  Siaphos. — Legs  4.    Toes  3-3,  very  short,  the  middle  lonjr  I 

lii.  lihodona. —  Legs  4  ;  fore  legs  rudimentary,  undivided,  clawless; 
hinder  with  2  short,  unequal,  clawed  toes. 

17.  Soridia. — Legs  uoue. 

6.  Supranasal  plates  2,  rarely  4  or  6. 
*  Body  fusiform.    Tail  tapering.    Limbs  strong.    Supranae&Vs  2. 

18.  Plestiodon. — Lower  eyelid  scaly.  Scales  large.  Body  fusiform. 
Palate  toothed.    Frontoparietal  double. 

19.  Eumeces. — Lower  eyelid  scaly.  Scales  large.  Body  and  tail 
elongate.    Palate  toothless.    Frontoparietal  double. 

20.  Otosaurus. — Lower  eyelid  scaly.  Scales  small.  Body  fusiform. 
Palate  toothless.    Frontoparietal  double. 

21.  Mabouya. — Lower  eyelid  transparent. 

**  Body  and  tail  elongate,  subcylindrical.    Legs  4,  short.  Toes 
compressed,  unequal.    Supranasal  1  pair. 

22.  Rtopa. — Toes  5-5,  unequal. 

23.  JJagria. — Toes  5-4,  unequal. 

24.  Chiamda. — Toes  4-4,  unequal. 

***  Body  and  tail  elongate,  subcylindrical.    Legs  4,  very  short. 
Toes  very  short,  subequal  or  rudimentary.    Supranasals  1  pair. 

25.  Senira. — Toes  5-5,  rounded,  thick,  very  short. 

26.  Brachymelcs. — Fore  feet  very  short,  with  two  very  short  toes  ; 
hinder  tapering,  undivided. 

***»  B0(jy  an(j  ta;i  elongate,  subcylindrical.    Legs  2,  posterior,  or 
none.    Supranasals  2  or  3  pair. 

27.  Ophiodcs. — Legs  2,  on  side  of  vent,  undivided. 

28.  Anguis. — Legs  none  external. 

II.  Scales  thick,  bony,  rugose,  striated,  or  1  or  more  keeled.  Rostral 
rounded  in  front.    Body  fusiform.    Limbs  4,  strong.    Toes  5-5,  I 
compressed. 

C.  Tail  compressed,  keeled  above.  Scales  of  the  tail  keeled,  spinose, 

of  the  body  smooth.  Head-shields  rugose,  closely  applied  to 
the  skull.  Temples  shielded.  Lower  eyelid  scaly.  Preanal 
plates  few,  large. 

29.  Tribolonotus.— -Tail  with  4  spinose  keels  above,  and  spinose  on 
the  .sides.    Preanal  plates  2,  large. 

30.  Tropidophorus. — Tail  with  4  spinose  keels  above,  smooth  on  the 
sides.    Preanal  plates  3,  large,  central  triangular. 

31.  Norbca. — Tail  with  2  close  rows  of  keeled  scales  above,  smooth 
on  the  sides.    Preanal  plates  single,  square,  very  large. 

D.  Tail  rounded,  tapering,  rarely  spinose,  not  keeled  above,  thick, 

bony,  rugose,  or  3  or  5  keeled,  rarely  smoothish. 

*  Supranasal  shields  none. 
+  Lower  eyelid  scaly.    Toes  5-5.    Nostril  with  a  curved  groove 
behind  it.  - 

§  Toes  short,  thick,  subequal.  Scales  rugose,  unarmed.   Orbit  with 
a  series  of  plates  beneath. 

32.  Trachydosaurus. — Tail  short,  thick,  depressed,  truncated.  Body 
fusiform.    Scales  very  thick,  rugose.    Ears  lobed  iu  front. 

33.  Cyclodus. — Tail  moderate,  round,  tapering.     Body  fusiform. 
Scales  moderate,  subequal.    Ears  lobed  iu  front. 

§§  Toes  elongate,  compressed,  unequal.    Scales  1-5-keeled. 
Orbits  simple. 

34.  Silubosawus. — Tail  short,  depressed,  spinose.    Scales  1-keeled. 

35.  Egernia.  —  Tail  elongate,  round,  taperkig,  spinose.  Scales 
1-keeled,  dagger-pointed. 

36.  Tropidolcpisma. — Tail  elongate,  round,  tapering,  armed.  Scales 
3-  or  5-keeled,  slightly  toothed  behind.    Frontal  short. 

37.  Lardella. — Tail  elongate,  tapering,  unarmed.    Scales  2-keeled. 
Frontal  very  long. 

+t  Lower  eyelid  scaly.    Toes  5-5.    Nasal  plate  flat,  without  any 
groove  behind  it. 

38.  Ateuchosaurut. 

ttt  Lower  eyelid  transparent.  Toes  4-5.    Nasals  (?). 

39.  LTeteroptis. — Tail  and  body  elongate,  subcylindrical.  Scales 
3-keeled.    Legs  weak.    Ears  — —  (?). 

**  Supranasals  1  pair.     Scales  moderate,  3-5-keeled. 
Palate  toothed. 

40.  Dasia. — Lower  eyelid  scaly.    Toes  dilated  at  the  base. 

41.  TUiqua. — Lower  eyelid  scaly.  Toes  compressed  the  whole  length. 

42.  Euprepis. — Lower  eyelid  transparent.    Ears  oblong,  lobulated 


in  front,  or  covered  with  the  scales  of  tho  temple.  Toes  comprew-d 
tho  whole  length. 

E.  Tail  round,  tapering,  unarmed,  not  keeled  above.  Booll  minutely 
striated,  and  sometimes  1-keeled.   SiiprniiRsals  2  pair. 

43.  Microlcpis. — Body  fusiform.  Head  depressed.  Tail  elongate, 
compressed. 

44.  Cdistus. —  Body  fusiform.  Tail  tapering.  Head  depressed. 
Intornasal  and  frontonasal  united  into  1  shield.    ClawH  short. 

45.  Camalia. — Body  fusiform.  Tail  tapering.  Head  square.  Inter- 
nasal  and  frontonasal  separate.    Claws  broad,  I. hint. 

46.  Diploglossus. —  Body  and  tail  cylindrical,  elongate. 

The  species  of  this  family  aro  Hpread  over  nearly  the  whole  world, 
but  they  are  found  iu  greatest  abundance  in  Australia.  The  locality 
of  certain  ficincidce  is  far  from  being  limited  t'i  any  particular  country 
of  the  globe  :  Gougylus  ocellatu.i,  Sej/s  chalcides,  Anguis  fragilii,  and 
Ophiomorus  miliaria  live  iu  the  south  of  Europe  and  in  the  north  of 
Africa.  The  Plestiodon  t/uinrjuelineatum,  which  was  believed  to  be 
peculiar  to  North  America,  is  fouutl  also  in  Japan  ;  the  Lygosoma 
Quoyi,  L.  Labillardieri,  and  many  species  of  Eumeces  are  races 
common  to  Oceania  and  Australia;  and,  what  is  still  more'wortjny  of 
the  attention  of  naturalists,  Ablepharus  Kitaibelii  exists  in  Hungary, 
Greece,  and  Australia,  whilst  A.  Pcronii  is  found  in  both  the  two  last 
countries  equally,  and  also  iu  the  Mauritius  and  South  America. 

Europe  possesses  Gongylm  ocellulus,  Seps  chalcides,  Ablephitrus  Mene- 
stricsii,  A.  Kitaibelii,  and  A.  Pcrouii,  Anguis  fragilis,  and  Ophiomorus 
miliaria. 

Africa,  with  all  these  species  except  Ablcpharus  Menestriesii  and 
A.  Kitaibelii,  produces  18  others,  among  which  Amphiyloss'i*  Goudoiii 
is  a  native  of  Madagascar,  and  Ablcpharus  Pcronii  and  Leiolopisma 
Telfairi  are  natives  of  the  Mauritius. 

Seventeen  species  are  peculiar  to  Asia,  and  three  others,  one  of 
which  is  also  found  in  America  and  the  other  two  in  Polynesia. 

Fourteen  Scincoidians  are  natives  of  America,  and  of  America  only; 
and  there  are  two  others,  one  of  which,  Plestiodon  linealum,  also 
inhabits  Asia,  and  the  other,  Ablcpharus  Pcronii,  Europe,  Africa,  and 
Australia. 

Polynesia  possesses  36  species,  peculiar  to  itself,  and  to  these  must 
be  added  Ablepharus  Kitaibelii,  which  is  found  also  iu  Europe  and  in 
Asia  ;  A.  Pcronii,  which  occurs  also  in  Asia,  Africa,  and  America;  and 
Lygosomata  Quoyi  and  L.  Labillardieri,  which  belong  also  to  Asia. 

There  is  not  a  siDgle  Scincoidian  whose  geographical  range  is  con- 
fined to  Europe. 

The  genera  Scincus,  Sphenops,  Amphiglossus,  Leiolopisma,  Brachys- 
topus,  Sccloles,  Acontias,  and  Typhlinc,  are  peculiar  to  Africa;  and 
Tropidophorus,  Champsodactylus,  and  Brachymelcs,  to  Asia.  The 
genera  Diploglossus,  Ophiodes,  and  Gymnophlhalmus,  are  composed  of 
American  species  exclusively  ;  and  Tropidolopisma,  Cyclodus,  Trachy- 
saurus,  Heleropus,  Tetradaclylus,  Ilemicvgis,  Chelomdes,  Ncssia,  Eresia, 
Prapeditus,  Hyslcropus,  Lialis,  Lcrista,  and  Dibamus,  belong  to 
Polynesia. 

The  sub  genus  Gongylus,  as  well  as  the  genera  Scps,  Anguis,  and 
Ophiomorus,  are  common  to  Europe  and  Africa.    Eumeces  and  Lygo- 
soma  are  spread  over  Asia,  America,  and  Polynesia.  Euprepcs  is  found 
in  Africa,  Asia,  and  Polynesia;  Plestiodon  in  Africa,  Asia,  and  America 
and  Ablepharus  in  Europe,  Asia,  Africa,  America,  and  Polynesia, 

We  now  proceed  to  illustrate  some  of  the  forms  of  this  numerous 
group,  from  the  division  of  Saurophthalms. 

Tropidophorus,  Dum.  and  Bibr.  (Lcposoma,  Cuv.,  not  Spix). 

T.  Cocincinensis.  Upper  part  of  the  body  brown-yellow,  or  inclining 
to  olive,  banded  on  the  neck  and  back  with  much  deeper  brown, 
disposed  so  as  to  represent  great  ^  placed  one  after  the  other.  On 
the  tail  are  spots,  more  or  less  large,  of  deep  brown  ;  and  there  is  a 
row  of  whitish  points  along  the  lower  region  of  the  sides. 

It  is  a  native  of  Cochin  China.    (Dum.  and  Bibr.) 


Tropidophorus  Cocincinensis. 
a,  Head,  seen  from  above ;  b,  profile ;  mouth  open  to  snow  the  tongue. 
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Scincus.  Fitzing. 

5.  officinalis,  the  Common  Skink.  Messrs.  Dumeril  and  Bibron 
remark  that  this  species  includes  three  varieties,  •which  are  very 
distinct  in  the  colouring  of  their  upper  parts  ;  for  in  all  cases  the 
lower  and  lateral  regions,  that  is  to  say,  the  cheeks,  the  sides  of  the 
neck,  those  of  the  tail,  as  well  as  the  sides,  and  very  often  the  limbs, 
are  of  a  silvery-white,  more  or  less  pure. 

a.  General  colour  of  the  neck,  back,  and  tail,  yellow,  or  clear 
silvery-gray,  mixed  with  brown  or  blackish,  which  forms  great  spots 
dilated  transversely,  most  frequently  putting  on  the  shape  of  trans- 
verse bands,  the  number  of  which  is  commonly  seven  or  eight. 

6.  A  yellow  tint  spread  over  the  surface  of  the  cranium.  Neck, 
back,  and  a  great  part  of  the  tail,  chestnut-brown,  sprinkled  with  very 
small  obscure  whitish  spots,  two  or  three  on  each  scale.  Across  the 
back  five  or  six  large  white  bands,  with  an  irregularly  dilated  black 
spot  at  each  of  their  extremities.  These  spots  are  not  situated  on  the 
back,  but  on  the  most  elevated  part  of  the  lateral  regions  of  the  trunk. 

c.  All  the  scales  of  the  neck,  back,  and  first  half  of  the  upper 
surface  of  the  tail,  silvery-gray,  widely  radiated  with  white,  with  one 
or  two  brown  spots  on  the  posterior  border  of  the  radiations. 

This  species  appears  to  be  peculiar  to  Africa,  inhabiting  the  western 
and  northern  parts,  but  particularly  the  latter.  Bruce  met  with  it  in 
Syria  and  in  Abyssinia.  M.  Riippell  observed  it  in  the  last  country, 
and  many  travellers  have  seen  it  in  Egypt,  whence  the  greater  portion 
of  specimens  with  which  collections  are  furnished  are  sent.  It  is  at 
present  rather  common  in  Upper  and  Middle  Egypt,  and  it  appears 
from  Belon  and  Kondeletius  that  it  was  there  found  abundantly  in 
the  16th  century,  when  it  still  was  an  object  of  commerce.  In  truth 
it  was  one  of  the  most  approved  remedies  in  the  ancient  Pharmaco- 
poeias, and  was  considered  a  sort  of  universal  medicine,  a  specific 
against  all  kinds  of  maladies.  Pliny  ('  Nat.  Hist.,'  xxviii.  8)  proclaims 
the  medicinal  and  renovating  powers  of  the  Scincus,  and  quotes 
Apelles  for  its  efficacy  against  wounds  inflicted  by  poisoned  arrows. 

The  better  opinion  seems  to  be  that  this  is  the  ZxiyKos  of  Diosco- 
rides  and  the  Scincus  of  Pliny ;  and  though  the  descriptions  given  by 
the  ancients  are  not  sufficiently  accurate  to  enable  us  to  pronounce 
positively  on  its  identity,  enough  remains  in  tracing  its  history  down- 
wards to  render  it  highly  probable  that  such  is  the  fact. 


Scincus  officinalis.    Five-ninths  of  natural  size. 
a,  fore  foot,  seen  from  above. 

Sphenops,  Wagler. 
&  capistratus.  Colour  ferruginous-gray,  more  or  le3S  yellow,  or 
brownish  on  the  upper  parts.  From  9  to  13  longitudinal  stripes  com- 
posed of  so  many  successions  of  black  points  placed  on  the  lateral 
borders  of  the  scales.  These  stripes,  which  spring  on  the  occiput  and 
the  posterior  region  of  the  temples,  run  along  the  neck,  the  back,  and 
the  tail  throughout  its  whole  length,  or  nearly  so.  The  upper  surface 
of  the  limbs  presents  also  generally  rows  of  black  points.  The  scales 
are  also  fringed  with  brown.  On  the  sides  of  the  head  is  a  small 
black  band  commencing  at  the  nostril,  passing  upon  the  eye,  traversing 
ihe  temple,  and  losing  itself  upon  the  neck.  The  lower  parts  of  the 
animal  are  white. 


Head  of  Sphenops  capislratus. 


This  species  is  widely  spread  in  Egypt,  the  only  country  known  to 
Messrs.  Durneril  and  Bibron  where  it  has  yet  been  found.  M.  Riippell 
and  M.  A.  Lefebvre  sent  specimens— the  last-named  traveller  the  most 


SCINCID.E.  704 


abundantly — to  France,  and  M.  Lefebvre  informed  Messrs.  Dumeril 
and  Bibron  that  it  was  very  common  in  the  oasis  of  Bahrieh,  at 
Zabou,  Qasr,  and  Bahoueit.  He  brought  home  more  than  a  hundred 
individuals  which  he  captured  himself.  Both  M.  Lefebvre  and 
Cocteau  state  that  the  animal  only  burrows  to  a  small  depth,  for  the 
slightest  disturbance  made  by  the  feet  of  the  passer-by  discovers  its 
retreat. 

Diploglossus,  Wiegm.  (Celestus,  part.,  Tiliqua,  part.,  Gray). 

D.  Sagrm.  Form  resembling  that  of  Seps  in  the  slenderness  of  the 
body,  the  length  of  the  tail,  and  the  shortness  of  the  limbs  ;  colour 
brown-ash,  with  metallic  reflections  on  the  upper  parts  of  the  head, 
trunk,  tail,  and  limbs,  more  or  less  deep  in  different  individuals ;  of" 
each  side  of  the  body  a  black  band  which  springs  on  the  frenal  region, 
passes  on  the  eye  and  temple,  extends  the  whole  length  of  the  side, 
and  loses  itself  on  the  side  of  the  tail,  at  some  distance  from  its  origin ; 
the  labial  plates  are  yellowish,  bordered  with  black,  and  the  lower 
regions  have  also  a  yellowish  tint,  but  with  silvery  reflections. 

It  is  a  native  of  Cuba,  where  it  lives  on  land  in  cool  places  and 
light  and  humid  lands.    It  is  very  quick  in  its  motions. 


Head  of  Diploglossus  Sagrce.    Mouth  open  to  show  the  tongue. 

Gongylus,  Dum.  and  Bibron. 
0.  ocellalus.    The  form  of  this  species  is  heavy  and  Btout,  and  it 
varies  greatly  in  colour.    Messrs.  Durneril  and  Bibron  record  five 
varieties. 

It  is  the  Scincus  ocellatus  of  authors;  Tiliqua  ocellata,  and  Lacepede's 
Galleywasp  of  Gray. 

This  species  is  spread  over  the  whole  of  the  shores  of  the  Mediter- 
ranean ;  but  it  is  in  Sicily,  Sardinia,  Malta,  Cyprus,  and  Egypt  that 
it  is  especially  found.  Messrs.  Quoy  and  Gaimard  captured  a  specimen 
in  the  Isle  of  Teneriffe,  and  it  is  said  to  have  been  found  in  the 
south  of  France ;  but  Messrs.  Dumeril  and  Bibron  are  not  sure 
of  this. 

Dry  and  slightly  elevated  spots  are  chosen  by  this  SkiDk,  and  there 
it  hides  itself  in  the  sand  or  under  stones.  Its  food  consists  of  small 
insects,  which  it  seizes  after  the  manner  of  the  true  Lizards.  It  suffers 
itself  to  be  caught  without  defending  itself;  and  though  its  move- 
ments are  not  so  rapid  as  those  of  the  Lizards,  it  possesses  more 
agility  than  its  form  would  lead  one  to  expect. 


Gongylus  ocellatus.    Five-ninths  of  natural  size. 
/Seps,  Daudin  (Zynis,  Oken,  Fitzing.,  Wiegm. 
S.   chalcides,   Bonap.     Form   slender  and  serpentine.  Messrs. 
Dumeril  and  Bibron  enumerate  six  varieties.    In  all  of  them  the 
lower  parts  are  more  or  less  grayish  or  whitish. 


Seps  chalcides. 
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Tho  south  of  France,  Italy,  all  tho  inlands  of  tlio  Mediterranean, 
Spain,  and  all  the  Mediterranean  shore  of  Africa,  claim  this  species  ns 
a  resident.  It  is  viviparous,  and  lives  upon  worms,  small  terrestrial 
molluscs,  spiders,  and  all  kinds  of  insects. 

Acontias,  Cuvier. 

A.  meleagris.  It  is  a  native  of  South  Africa ;  very  common  near 
the  Cape  of  Good  Hopo.    [Mblbaquis;  Blindwohm  ;  SKKiiDJi.] 


Head  of  Acontias. 

a,  seen  from  above ;  b,  profile ;  c,  tho  same  view,  with  the  month  open  to 
eliow  the  tonguo. 

SCINCOIDVE,  SCINCOIDEA,  SCINCOIDEA,  SCINCOIDIANS. 
[Soincid.t:.] 

SCINK,  or  SKINK.  [Scinctm.] 

SCIRPUS,  a  genus  of  Plants  belonging  to  the  natural  order  Cypera- 
ccw  and  the  tribe  Scirpece.  It  has  fertile  nearly  equal  glumes  :  the 
lower  ones  are  perhaps  the  largest,  and  one  or  two  of  them  empty. 
The  bristles  are  either  absont,  or  about  G  in  number.  The  nut  is 
plano-convex,  or  trigonous,  tipped  with  the  filiform  not  dilated  baso 
of  the  style. 

S.  maritimtis  has  stalked  or  sessile  spikes  in  a  dense  terminal 
cluster,  several  foliaceous  bracts,  bifid  glumes,  with  an  intermediate 
point ;  acute  segments  and  a  trigonous  smooth  nut.  The  stem  is  from 
1  to  3  feet  high,  and  leafy.  It  is  found  in  salt-marshes  in  Great 
Britain,  and  is  much  relished  by  cattle.  Withering  says  that  the 
roots  of  this  species  are  esculent,  and  have  been  ground  down  and 
used  instead  of  flour  in  times  of  scarcity. 

S.  lacustris,  Bullrusb,  has  a  round  stem  from  4  to  6  feet  high,  naked, 
with  one  or  two  long  sheaths  at  the  base,  the  spikes  in  a  terminal 
twice  compound  panicle ;  the  glumes  are  emarginate,  mucronate, 
glabrous,  and  fringed.  The  nut  obtusely  trigonous  and  obovate ; 
stigmas  3.  The  panicle  is  not  lateral,  although  the  bract  closely 
resembles  a  continuation  of  the  stem.  It  is  found  in  rivers  and  ponds 
in  England.  The  root  is  astringent  and  diuretic,  and  was  once  used 
in  medicine.  The  leaves  are  employed  for  making  matting,  chair 
bottoms,  and  many  other  domestic  purposes. 

S.  triqueter  has  a  stem  acutely  triquetrous  throughout,  flat  or  con- 
cave between  the  angles,  with  one  or  two  long  sheaths  at  the  base, 
the  upper  one  terminating  in  a  very  broad  triquetrous  leaf.  The 
spikes  are  in  a  small  cymose  panicle,  the  glumes  emarginate,  mucro- 
nate, glabrous,  and  fringed  ;  tho  lobes  rounded-obtuse,  and  the  nut 
roundish-obovate,  plano-convex,  and  smooth.  This  species  is  found 
on  the  muddy  banks  of  the  Thames,  near  London,  and  the  Arun,  near 
Amberly,  Sussex. 

S.  Holoschoenus  is  the  'OK6irxoivos  of  Theophrastus. 

S.  tuberosus  is  the  Pi-Tsi,  or  Water-Chestnut,  of  the  Chinese,  and  is 
Cultivated  by  them  for  food  in  largo  tanks,  which  aro  regularly 
manured  and  the  water  at  intervals  drawn  off.  The  tubers  are  eaten 
ooth  raw  and  cooked,  and  are  esteemed  both  as  food  and  medicine. 
There  are  14  British  species  of  Scirpus,  none  of  which  however  are 
worth  description  on  account  of  any  qualities  they  possess. 

(Babington,  Manual  of  British  Botany ;  Lindley,  Vegetable  King- 
dom ;  Burnett,  Outlines  of  Botany.) 

SCISSURELLA.  [Tubbikidjs.J 

SCITAMINACE^E,  a  natural  order  of  Plants  embracing  the  Maran- 
tacete,  with  1  anther-valve,  and  the  Zingibcracca:  with  2  anther-valves. 
The  separation  of  these  orders  is  now  generally  recognised.  [Maban- 
tace.e  ;  Zingiber acejE.J 

SCIURIDyE,  a  family  of  Animals  belonging  to  the  order  Rodentia 
[Rodentia],  and  embracing  the  various  forms  of  Squirrels.  It  has  the 
following  characters  : — Molar  teeth  simple,  with  tuberculous  crowns, 
five  above,  four  below,  on  each  side ;  the  lower  incisors  very  much 
compressed.  Toes  long  armed  with  sharp  claws,  four  on  the  anterior 
and  five  on  tbe  posterior  feet ;  anterior  thumb  very  short.  Tail  long 
and  tufted.  Cheek-pouche3  in  some.  In  others  the  skin  of  the  sides 
extended  between  the  anterior  and  posterior  limbs. 

The  geographic  range  of  the  Squirrels  is  very  wide  both  in  the  Old 
and  New  World.    None  appear  to  have  been  discovered  in  Australia. 

The  Sciuridai  have  been  divided  into  two  principal  groups  : — 
A.  Squirrels  with  free  limbs. 

Genera. — Tamias,  Sciurus,  Macroxus,  and  Anisonyx. 
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B.  Squirrels  with  their  limbs  invested  in  tho  skin  of  the  bidet, 
Genera. — I'tci  omjfl  and  Sciuroptcrut. 

Tho  following  dentition  is  given  by  M.  P.  Cuvier  for  Tamiai, 
Sckvrus,  Macroxus,  and  ,Sciuro]iterui : — 

o  r.  r. 

Incisors,  -  ;    Molars,   =  22. 

2  4—4 


Teetli  of  Tamias,  Sciurus,  Macroxus,  and  Scimoplerus, 

The  same  author  has  published  the  following  modification  as 
characteristic  of  Pteromys,  tho  numbers  of  the  teeth  being  the  same 
with  those  of  the  genera  above-mentioned. 


Teeth  of  Pteromys. 

Tamias  (Ground  Squirrels). — Skull  presenting  a  uniform  curved 
line  on  its  upper  part  when  viewed  iu  profile,  and  offering,  when  seen 
below,  a  very  slender  condition  of  all  the  anterior  parts.  Cerebral 
cavity  but  little  extended,  and  advancing  only  to  one  half  of  the 
skull.    The  species  are  found  in  Europe,  Asia,  and  North  America. 

T.  8lriatus.  Upper  part  of  the  body  yellow-brown,  with  five  brown 
longitudinal  stripes  and  two  white  ones  on  the  upper  parts;  white 
beneath ;  lumbar  region  rusty,  as  well  as  the  tail,  which  is  blackish 
above,  and  bordered  with  black  below.  Length  rather  more  than  9 
inches,  including  the  tail,  which  measures  about  3  inches. 

Pallas  states  that  this  Ground-Squirrel  burrows  in  woody  districts, 
in  small  hillocks,  or  near  the  roots  of  trees  ;  but  never  makes  its 
nest  hi  the  trunks  or  branches  of  trees,  like  the  Common  Squirrels, 
although,  when  frightened  from  its  hole,  it  climbs  with  ease,  speedily 
making  its  way  from  branch  to  branch.  The  nest  is  reached  by  a 
winding  tunnel,  and  there  are  generally  two  or  three  lateral  chambers, 
for  the  stowage  of  winter  food.  It  is  allied  in  its  habits  to  the 
Hamster  and  Citillus  (Spermophilits),  is  connected  with  the  latter  by 
the  convexity  of  its  nose,  and  has  cheek-pouches;  but  differs  altogether 
in  its  manners  from  the  Tree-Squirrels. 

2b 
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Kir  John  Richardson  remarks  that  the  Sciurus  (Tamais)  Lysteri  of 
Ray,  the  Hackee  of  the  United  States,  Ohihoin  of  the  Hurons,  Striped 
Dormouse  of  Pennant,  is  considered  by  the  author  of  the  above 
description,  and  subsequent  writers,  to  be  the  same  with  the  Asiatic 
S.striatus;  but  he  adds  that  the  descriptions  given  of  the  latter  do 
not  exactly  correspond  with  American  specimens,  and  that  he  is  not 
aware  that  the  identity  of  the  species  on  the  two  continents  has  been 
established  by  actual  comparison.  He  allows  however  that  the  obser- 
vations of  Pallas  regarding  the  manners  and  form  of  the  Asiatic 
animal  apply  exactly  to  the  American  one. 

The  Hackee,  Sir  John  Richardson  states,  is  common  on  the  north  shores 
of  lakes  Huron  and  Superior;  but  he  does  not  believe  that  it  exists  in 
a  higher  latitude  than  the  50th  parallel.  Although  very  wild,  it  is,  ho 
says,  fond  of  establishing  its  abode  in  the  immediate  vicinity  of 
man,  and  multiplies  greatly  in  cultivated  places.  ('Fauna  Boreali- 
Amcricana.') 

T.  Palniarum  is  the  Mustela  Africana  of  Clusius  ;  Sciurus  Palmarum 
ofLinnteus;  and  Le  Palmiste  of  Buffon.  Pennant  thus  describes  the 
species : — "  Squirrel  with  plain  ears  ;  an  obscure  pale  yellow  stripe 
on  the  middle  of  the  back,  another  on  each  side,  a  third  on  each  side 
of  tho  belly  ;  the  two  last  at  times  very  faint ;  rest  of  the  hair  on  the 
sides,  back,  and  head,  black  and  red,  very  closely  mixed ;  that  on  the 
thighs  and  legs  more  red  ;  belly  pale  yellow ;  hair  on  tho  tail  does  not 
lie  flat,  but  encircles  it,  is  coarse,  and  of  a  dirty  yellow  barred  with 
black.  Authors  describe  this  kind  with  only  three  stripes  :  this  had 
five,  so  possibly  they  vary."  Length  about  13  inches,  of  which  the 
tail  measures  G  inches. 

Vary  they  certainly  do,  for  Mr.  Bennett  has  figured  two  marked 
varieties  in  his  '  Zoological  Gardens.'  One  was  perfectly  black,  and 
exhibited  no  traces  of  the  usual  stripes.  The  other  variety  had  red 
eyes,  and  appeared  to  be  an  albino :  it  was  of  a  dull  reddish-white, 
marked  with  three  very  faint  stripes  of  a  still  lighter  hue.  They  were 
presented  to  the  Zoological  Society  in  1828. 

The  Palm  Squirrels,  which  derive  their  name  from  being  often  seen 
on  those  trees,  are  common  about  Indian  towns  and  villages,  dwelling 
about  the  roofs  of  houses  and  old  walls.  The  female  lays  her  young 
in  holes  of  old  walls.  They  are  great  destroyers  of  fruit,  but  are 
very  familiar,  entering  houses  to  pick  up  the  crumbs.  Pennant  states 
that  Governor  Loten  informed  him  that  they  lived  much  in  the  cocoa- 
trees,  and  were  very  fond  of  the  Sury,  or  palm-wine,  which  is  procured 
from  the  tree  ;  from  which  it  obtained,  among  the  Indians,  the  name 
of  Suricatsje,  or  the  little  cat  of  the  Sury. 

T.  quadrivitlatus,  Four-Banded  Pouched  Squirrel,  is  the  Four-Lined 
Squirrel  of  Godman,  and  Sassacka-Wappiscoos  of  the  Cree  Indians. 
Head  long,  tapering  considerably  from  the  eyes  to  the  end  of  the 
nose,  which  is  not  however  remarkably  sharp.  Mouth  situated  far 
back ;  whiskers  black  and  rather  shorter  than  the  head ;  eyes  small 
when  compared  with  a  true  squirrel ;  ears  erect,  semi-ovate,  obtuse, 
and  flat,  except  a  slight  duplicature  at  the  base  of  the  anterior  margin; 
it  is  covered  on  both  sides  with  a  coat  of  short  hair ;  cheek-pouches 
extending  to  the  angle  of  the  jaw.  Body  more  slender  than  that  of 
the  squirrels  in  general.  Five  blackish  lines  and  four  alternating 
white  ones  occupy  the  whole  back ;  sides  reddish-brown,  under  parts 
gray  :  tail  long  and  slender,  exhibiting  dusky  and  light-brown  colours. 
Length  9  inches  9  lines;  of  which  the  tail  measures  4  inches  3  lines. 

Sir  John  Richardson,  from  whose  long  and  accurate  description  the 
above  characters  are  drawn,  states  that  this  diminutive  Ground- 
Squirrel  is  common  throughout  the  woody  districts,  as  far  north  as 
Great  Slave  Lake,  if  not  farthex1.  It  is  found,  he  tells  us,  at  the  south 
end  of  Lake  Winipeg,  in  50°  N.  lat.,  and,  within  that  range,  seems  to 
replace  Sciurus  Lysteri.    ('  Fauna  Boreali- Americana.') 

Sciurus  (True  Squirrels).  A  slight  depression  of  the  frontal  bones, 
and  a  very  slight  posterior  projection  of  the  same;  profile  of  the 
face  very  nearly  straight ;  cranial  cavity  as  long  as  two-thirds  of  the 
face.    No  cheek-pouches.    Tail  distichous. 

The  species  are  found  in  Europe,  Asia,  India  and  Indian  Islands, 
Africa,  North  America,  South  America,  and  West  Indian  Islands. 

S.  vulgaris  (the  Common  Squirrel).  It  is  the  Ecureuilof  the  French ; 
Scojattolo,  Schiarro,  and  Schiaratto  of  the  Italians ;  Arda,  Ardilla, 
and  Esquilo  of  the  Spaniards ;  Ciuro  of  the  Portuguese  ;  Eichhorn 
and  Eichhornchen  of  the  Germans ;  Inkhoorn  of  the  Dutch ;  Ikorn 
and  Graskin  of  the  Swedes;  Ekom  of  the  Danes;  and  Gwiwair  of 
the  Welsh. 

The  length  of  the  Common  Squirrel,  including  the  tail  (which  last 
measures  about  6  inches  3  lines),  is  about  14  inches  9  lines.  Mr.  Bell, 
after  stating  that  it  is  liable  to  considerable  variety  of  colour,  becoming 
gray  in  the  northern  regions,  and  quoting  the  passage  in  '  Lachesis 
Lapponica,'  which  relates  how  the  inhabitants  of  the  Lapland  Alps 
procure  a  number  of  this  species  in  their  gray  or  winter  clothing  for 
the  sake  of  their  skins,  proceeds  to  remark  that  even  in  this  country 
a  certain  degree  of  change  takes  place  in  the  colour  of  the  fur  in 
spring  and  autumn.  Mr.  Blyth  informed  him  of  this  fact.  In  summer 
the  fur  is  coarser  and  more  uniformly  red,  and  the  pencils  of  hairs 
on  the  ears  are  lost;  in  winter  a  grayish  tint  appears  on  the  sides, 
the  pencils  on  the  ears  are  long  and  well  developed,  and  the  fur  is 
softer  and  fuller.  In  July,  and  not  till  then,  the  summer  change  is 
perfect.    It  is  found  generally  in  Europe  and  the  north  of  Asia. 

"  This  animal,"  says  Pennant,  "is  remarkably  neat,  lively,  active, 


and  provident ;  never  leaves  its  food  to  chance,  but  secures  in  some 
hollow  tree  a  vast  magazine  of  nuts  for  winter  provision.  In  the 
summer  it  feeds  on  the  buds  and  young  shoots,  and  is  particularly 
fond  of  those  of  the  fir  and  pine,  and  also  of  the  young  cones.  It 
makes  its  nest  of  the  moss  or  dry  leaves,  between  the  fork  of  two 
branches,  and  briugs  four  or  five  young  at  a  time.  Squirrels  are  in 
heat  early  in  the  spring,  when  it  is  very  diverting  to  see  the  female 
feigning  an  escape  from  the  pursuit  of  two  or  three  males,  and  to 
observe  the  various  proofs  they  give  of  their  agility,  which  is  then 
exerted  in  full  force." 

S.  cincreus,  the  Gray  Squirrel.  Ashy-gray  on  the  upper  surface  and 
sides,  each  hair  being  marked  by  alternate  rings  of  black  and  gray. 
Inner  sides  of  the  limbs  and  under  surface  of  the  body  pure  white. 
Tail  nearly  equal  in  length  to  the  body,  and  when  thoroughly 
developed,  completely  overshadowing  it.  Both  surfaces  of  the  tail 
similar  in  colour  to  the  back  and  sides,  the  under  surface  being  some- 
what lighter ;  the  long  diverging  hairs  ringed  in  such  a  manner  as  to 
give  the  appearance  of  an  external  border  of  white,  inclosing  a  broad 
band  of  grayish-black.  No  decided  tinge  of  brown  on  the  muzzle, 
nor  on  the  sides  of  the  body,  but  a  slight  intermixture  of  that  colour 
is  visible  on  the  muzzle  on  close  examination.  Ears  covered  with 
very  short  close-set  hairs,  without  any  appearance  of  the  bushy  pencils 
which  surmount  those  of  the  Common  Squirrel.  Size  one-third  larger 
than  the  last-named  species.  This  species  is  found  in  nearly  the 
whole  of  the  United  States  of  America.  It  is  most  abundant  in 
Pennsylvania  and  the  Carolinas. 

The  nest  of  the  Gray  Squirrel,  which  swarms  in  some  of  the 
localities  where  it  is  found,  is  made  upon  the  extremities  of  branches 
of  trees,  and  its  food  consists  of  buds,  tender  shoots,  nuts,  acorns, 
and  grain.  In  winter  the  provident  animal  retires  to  hollow  trunks 
where  its  stores  have  been  laid  up.  The  fur  is  sought  after  in  the 
market,  but  the  gray  skins  of  the  Common  Squirrel  are  considered  of 
more  value.  They  are  exceedingly  destructive  to  the  crops,  especially 
of  maize,  and  were  proscribed  accordingly.  Pennant  says  that  three 
pence  per  head  was  the  reward  for  every  ono  killed,  and  that  such  a 
number  was  destroyed  in  one  year  that  Pennsylvania  alone  paid  in 
rewards  80007.  of  its  currency. 

S.  niger,  the  Black  Squirrel.  "So  much  confusion,"  says  Sir  John 
Richardson,  "has  crept  into  the  accounts  of  the  American  squirrels, 
that  great  uncertainty  respecting  the  species  alluded  to  by  authors 
must  exist  until  some  resident  naturalist  favour  the  world  with  a 
good  monograph  of  the  squirrels  of  that  country.  The  black  squirrels 
have  been  considered  by  some  to  be  a  variety  of  the  S.  cincreus,  or  of 
the  S.  vulpinus,  and  by  others  have  been  referred  to  S.  capistratus. 
M.  Desmarest  describes  a  small  black  squirrel,  which  is  distinguished 
from  the  large  black  variety  of  the  masked  squirrel  by  the  softness  of 
its  fur.  Pennant's  black  squirrel  is  evidently  the  S.  capistratus  of 
later  writers." 

The  Black  Squirrel,  is  larger  than  the  Ecureuil  Gri3  de  la  Caroline 
of  M.  F.  Cuvier  (Lesser  Gray  Squirrel;  Pennant,  'Hist.  Quad.'),  and 
rather  smaller  than  the  Large  Gray  Squirrel  of  Catesby.  It  is  not 
an  uncommon  inhabitant  of  the  northern  shores  of  lakes  Huron  and 
Superior,  where  the  greater  and  smaller  Gray  Squirrels  are  never  seen, 
■  and  is  by  far  the  largest  squirrel  existing  on  the  eastern  sides  of  the 
Rocky  Mountains  to  the  northward  of  the  Great  Lakes. 

It  is  stated  that  the  Gray  Squirrel  and  Black  Squirrel  make  excellent 
pies;  the  flesh  tastes  like  that  of  the  rabbit,  but  much  more  juicy. 
The  Gray  Squirrel  is  a  common  dish  in  Virginia.  It  is  usually  broiled, 
and  is  very  palatable. 

S.  maxirnus,  the  Malabar  Squirrel.  Upper  parts  and  external 
surface  of  the  limbs  bright  chocolate-brown,  which  colour  terminates 
abruptly,  and  is  joined  by  the  pale  yellowish-brown  on  the  under 
parts,  fore-arms,  and  internal  surface  of  the  limbs.  Front  of  the 
fore-legs,  neck,  throat,  face,  and  head  between  the  ears,  lighter  in 
colour :  a  broad  darker  patch  on  the  rest  of  the  upper  part  of  the 
head  extends  from  the  forehead  to  the  middle  of  the  nose.  Back 
and  shoulders  sometimes  deepening  into  black.  Ears  short,  covered 
with  long  tufted  hairs,  and  brush-like  ;  from  the  longer  part  of  each 
ear  a  narrow  line  of  deep-brown  passes  downwards  and  backwards  in 
an  oblique  direction.  Whiskers  scanty,  long,  and  black.  Claws 
incurved  and  strong,  those  of  the  anterior  thumbs  broad,  short,  and 
flattened  Tail  distichous,  the  hairs  expanding  widely  towards  the 
extremity,  bright  chocolate-brown  at  the  base,  black  in  the  middle, 
and  chestnut  in  the  extreme  third  part.  Length  about  33  inches,  of 
which  the  tail  measures  rather  more  than  one-half.  It  is  a  native  of 
the  Malabar  Coast. 

Sonnerat  appears  to  have  been  the  first  zoologist  who  observed  this 
richly  coloured  species,  the  largest  of  the  true  Squirrels.  It  haunts 
among  palm-trees,  and  is  stated  to  be  very  fond  of  the  milky  juice  of 
the  cocoa-nut,  as  well  as  of  the  solid  part  of  the  nut.  In  captivity 
it  is  tame  and  familiar ;  but  it  tries  its  teeth  upon  most  sub- 
stances that  come  within  its  power,  and  should  be  guarded  against 
accordingly. 

S.  Getulus,  the  Barbnry,  or  White-Striped  Squirrel ;  Barbarian 
Squirrel  of  Edwards;  Le  Barbaresque  of  Buffon.  Eyes  full  and 
black,  with  white  orbits.  Head,  body,  feet,  and  tail,  ciuereous  inclin- 
ing to  red  :  lightest  on  the  legs  ;  sides  marked  lengthwise  with  two 
white  stripes  :  belly  white  ;  tail  bushy,  marked  regularly  with  shades 
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of  black,  one  beneath  the  other:  sizo  of  the  Common  Squirrel. 
(Pennant.)  It  is  a  native  of  the  north  of  Afrioa,  especially  liarbary, 
where  it  lives  in  trees,  preferring  those  of  the  Palm  tribe. 

S.  Cepapi.  Ochrey-yellow  above,  slightly  marbled  with  blackish- 
brown;  sides  of  the  body  and  feet  ochroy-yellow ;  upper  lip,  super- 
ciliary stripe,  and  lower  parts  of  the  body  white,  holly  tinged  with 
yellow  ;  tail  distichous,  ochrey-yellow  varied  with  blackish-brown ; 
ears  short,  with  obtuse  apicos,  the  external  margin  notched  near  the 
point ;  eyes  brown.  Figure  slender.  Head  small.  Legs  long.  Tail 
depressed,  narrow,  slightly  distichous,  and  pointed  at  its  extromity. 
The  tints  vary  in  different  specimens.  Length  14  inches  9  lines,  the 
tail  being  7  inches  long.  Female  resembling  the  male  in  colour  and 
size.    (Smith.)    It  is  a  native  of  South  Africa. 

Dr.  Smith,  who  named  this  species,  and  has  described  and  figured 
it  in  his  '  Illustrations  of  the  Zoology  of  South  Africa;'  observed  it 
for  the  first  time  upon  the  immediate  banks  of  the  Limpopo  River, 
in  about  24°  20'  S.  lat.  It  was  occasionally  discovered  upon  tho 
ground,  but  more  frequently  upon  trees ;  and  when  it  happened  to  be 
surprised  in  the  former  situation,  it  invariably  endeavoured  to  reach 
tho  latter,  and,  if  successful,  either  attempted  to  conceal  itself  in  the 
forks  of  the  branches,  or  in  holes,  if  any  existed,  in  the  trunks  or 
other  parts.  Its  flight,  when  on  the  ground,  was  effected  with  amazing 
rapidity,  and  the  perpendicular  ascent  of  the  tree  was  accomplished 
with  equal  facility.  Dr.  Smith  concludes  by  stating  that  it  feeds  by 
day,  and,  according  to  tho  natives,  also  by  night,  and  that  in  all 
the  specimens  he  obtained  the  stomachs  wero  fully  distended  with 
berries,  &c. 

Macroxus. — Frontal  bones  very  much  depressed  :  nasal  bones  but 
little  elongated ;  a  deep  depression  between  the  cranium  and  the  face. 
Tail  round.  No  cheek-pouches.  The  species  are  natives  of  Sumatra, 
India,  Africa,  and  South  America. 

Anisonyx. — Teeth  like  those  of  the  squirrels.  No  cheek-pouches. 
All  the  feet  with  five  toes  ;  the  two  internal  toes  of  the  anterior  feet 
very  short.  Claws  very  long.  Tail  distichous.  A  genus,  considered 
as  not  certain,  established  by  M.  Rafinesque  for  the  reception  of 
animals  approximating  to  the  Squirrels  and  the  Marmots,  from  which 
they  differ  in  the  number  and  form  of  the  toes.  The  species  are 
natives  of  Columbia. 

Ptcromys. — Posterior  part  of  the  nasal  bones  a  little  convex ;  the 
frontal  bones  strongly  depressed  in  their  middle  and  rising  slightly 
afterwards ;  the  posterior  parts  of  the  head  do  not  begin  sensibly  to 
curve  downwards  before  the  middle  of  the  parietal  bones ;  cerebral 
cavity  small,  only  half  the  length  of  the  head.  The  species  are 
natives  of  Asia,  the  Moluccas,  the  Philippine  Islands,  and  Java. 

P.  Sabrinus,  var.  /3.  alpinus,  Rocky  Mountain  Flying-Squirrel. 
Yellowish  brown  above  ;  tail  flat,  longer  than  the  body,  blackish-gray ; 
flying  membrane  with  a  straight  border.    Length  14  inches  3  lines; 


Rooky  Mountain  Flying  Squirrel  (Pteromys  alpinus),  or  Pteromys  Sabrinus, 
var.  ft     (Richardson,  '  Fauna-Borcali-Amcricana.') 


of  which  the  tail,  including  fur,  measures  C  inches  lines.  Thil  hi 
tho  P.  alpittus  of  Richardson. 

Sir  John  Richardson  observes  that  this  animal  was  discovered  by 
Mr.  Drummond,  on  tho  Rocky  Mountains,  living  in  denrfe  pine- forest*!, 
and  seldom  venturing  from  its  retreats,  except  in  tho  night.  Jle  had 
received  spoeimens  of  it  from  tho  head  of  the  Elk  River,  and  aUo 
from  tho  south  branch  of  tho  Mackenzie  It  approaches,  ho  says, 
nearer  to  tho  P.  volans  of  Siberia  in  the  colour  of  its  fur  than  to  P. 
Sabrinus,  but  it  has  much  resemblance  to  tho  latter  in  its  form.  It  is, 
he  adds,  entirely  destitute  of  any  rounded  process  of  the  (lying  mem- 
brane behind  tho  fore  leg,  and  when  its  skull  is  compared  with  that 
of  P.  Sabrinus,  the  frontal  bono  between  the  orbits  appears  narrower. 
Tho  size  of  its  limbs  and  tail  is  also  greater. 

Tho  habits  of  these  animals  are  well  described  by  Mr.  Bennett  in 
his  account  of  another  species.  "  Tho  group  to  which  this  attractive 
little  animal  belongs,"  says  Mr.  Bennett,  in  Imh  description  of  the 
American  Pleromys  Volucclla,  "are  principally  distinguish  d  from  tho 
Common  Squirrels  by  what  is  usually  termed  their  flying  membrane. 
This  apparatus  consists  of  a  folding  of  tho  skin  along  either  side  bo 
as  to  form  broad  lateral  expansions,  supported  anteriorly  and  pos- 
teriorly by  the  limbs  between  which  they  are  extended,  ami  by 
peculiar  bony  processes  arising  from  the  feet.  These  expansions  are 
not  naked  and  membranous,  like  those  of  the  Bats,  but  are  actual 
continuations  of  the  skin,  clothed  externally  by  a  dense  fur  similar 
to  that  which  invests  every  other  part  of  the  body.  Neither  do  they 
serve,  like  the  flying  membranes  of  many  of  the  Pats,  the  purposes  oi 
wings  ;  their  functions  being  limited  to  that  of  a  parachute,  giving  to 
the  animal  a  considerable  degreo  of  buoyancy,  and  thus  cuabhng  it  to 
take  leaps  of  almost  incredible  extent,  through  which  it  passes  with 
the  velocity  of  an  arrow.  The  name  of  Flying-Squirrels  is  conse- 
quently founded  on  an  erroneous  assumption  ;  but  it  may  never- 
theless be  admitted  as  a  metaphorical  expression  of  their  most 
distinguishing  peculiarity."    ('Zoological  Gardens.') 

Sciuropterus. — Differing  from  Ptcromys  in  having  the  anterior  part 
of  the  profile  line  of  the  head  straight  to  the  middle  of  the  frontal 
bones,  where  it  takes  a  curved  direction,  very  much  arched,  without 
any  intermediate  depression.  Occiput  projecting ;  frontal  bones 
elongated;  and  the  capacity  of  the  cranium  comprising  three-fifths  of 
the  length  of  the  head.  The  species  are  found  in  Northern  Asia  and 
North  America. 

S.  Sibiricus.  It  is  the  Mus  Ponticus  vel  Scythicus  of  Gesner;  S'ciurus 
Petaurista  volans  of  Klein ;  Sciurus  volans  of  Linnaeus ;  Sciurus 
Sibiricus  volans  of  Brisson ;  Quadrupes  volatilis  Russia:  of  the  'Acta 
Petropolitana  ;'  Polatucha  and  Letaga  of  the  Russians ;  Polatouche  of 
the  French ;  Konig  der  Grauwerke  (King  of  the  Squirrels)  of  the 
Germans;  Wieiviorka  Lataica  af  the  Poles;  and  European  Flying- 
Squirrel  and  Minene  of  English  authors.  Eyes  full,  the  lids  edged  with 
black.  Membranes  extending  to  the  base  of  the  fore  feet,  and  forming  a 
large  wing-like  expansion  on  each  side.  Tail  full  and  rounded  at  the 
extremity.  Body,  above,  of  a  fine  gray  colour,  resembling  the  hue  on 
the  back  of  a  sea-gull ;  beneath,  pure-white.  Total  length  about 
9  j  inches,  of  which  the  tail,  measured  to  the  end  of  the  hair,  is  5 
inches.  It  is  a  native  of  Finland,  Lapland,  the  Russian  dominions 
from  Livonia  to  the  river  Kolyma,  or  Kowyoua,  in  the  north-east  of 
Siberia. 

This  species  haunts  the  woody  mountainous  country,  feeding  on  the 
buds  and  fruit  of  the  birch-trees  and  on  the  cones  of  the  fir  tribe. 
It  is  a  solitary  animal,  and  does  not  affect  the  company  of  others  of 
its  own  kind,  nor  does  it  retire  in  the  winter,  at  which  season  it 
wanders  about.  Its  dwelling  is  in  the  hollows  of  trees,  and  its  nest 
is  generally  made  of  moss  from  the  birch.  It  raises  the  tail  when  at 
rest,  but  when  it  takes  its  flying  leaps,  extends  that  member. 

<S.  Sagitta  (Sciurus  Sagitta,  Linn. ;  Pteromys  Sagitta,  Geoff.).  This 
seems  to  be  the  Sciurus  maximus  volans,  seu  Fdis  volans,  of  Brisson  ; 
Le  Taguan  ou  Grand  Ecureuil  Volant  of  Buffon. 

This  squirrel  has  a  small  rounded  head ;  cloven  upper  lip  ;  small 
blunt  ears ;  two  small  warts  at  the  outmost  corner  of  each  eye,  with 
hairs  growing  out  of  them ;  neck  short.  Four  toes  on  the  fore  feet ; 
and  instead  of  a  thumb,  a  slender  bone,  2i  inches  long,  lodged  under 
the  lateral  membrane,  serving  to  stretch  it  out ;  thence  to  the  hind 
legs  extends  the  membrane,  which  is  broad,  and  a  continuation  of  the 
skin  of  the  sides  and  belly ;  the  membrane  extends  along  the  fore 
legs,  and  stretches  out  near  the  joint  in  a  winged  form  :  five  toes  on 
the  hind  feet,  and  on  all  the  toes  sharp  compressed  bent  claws.  Tail 
covered  with  long  hairs  disposed  horizontally.  Colour  of  the  head, 
body,  and  tail  a  bright  bay,  in  some  parts  inclining  to  orange ;  breast 
and  belly  of  a  yellowish- white.  Length,  from  nose  to  tail,  IS  inches; 
tail,  15  inches.  (Pennant.) 

This  species  inhabits  Java  and  others  of  the  Indian  Islands.  It 
leaps  from  tree  to  tree  as  if  it  flew ;  and  will  catch  hold  of  the  boughs 
with  its  tail.  It  differs  in  size ;  that  described  by  Linnaeus  was  the 
size  of  our  squirrel,  whilst  that  killed  by  Sir  Edward  Michelbourne 
in  one  of  the  Indian  islands  was  greater  than  a  hare.  Nieuhoff 
describes  this  species  under  the  name  of  the  Flying  Cat,  and  say3  the 
back  is  black.  He  has  given  two  very  good  figures  of  it — one  in  his 
frontispiece,  the  other  in  the  page  he  describes  it  in.  (Pennant.) 

In  the  description  of  Pennant,  above  given,  there  are  two  points 
which  deserve  consideration :  that  which  describes  the  animal  as 
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catching  hold  of  boughs  with  its  tail,  and  that  which  states  its  differ- 
ence in  size.  The  first  is  given  on  the  authority  of  Sir  Edward 
Micbelbourne's  voyage,  in  Purchas's  'Pilgrims,'  and  should  be  received 
with  caution.  The  second  would  lead  to  the  conclusion  that  more 
than  one  species  had  been  included  under  the  name  of  the  animal 
now  under  discussion. 

We  accordingly  find  that  Dr.  Horsfield,  in  his  valuable  'Zoological 
Researches  in  Java,'  describes  two  Flying  Squirrels  (Pteromys  genibarbis 
and  P.  lepklus),  both  nocturnal  in  their  habits,  nearly  approaching  to 
S.  Sagitta.  He  describes  the  first  as  living  on  fruits  ;  the  second  as 
found  in  the  closest  Javanese  forests,  where  the  height  of  the  trees 
and  the  luxuriance  of  the  foliage  effectually  conceal  it.  Some  have 
thought  these  two  were  only  one  species.  In  the  work  last  above 
referred  to,  Dr.  Horsfield  has  given  a  '  General  Enumeration  of  Indian 
Sciuri,'  well  worthy  of  the  attention  of  the  zoologist.  He  enumerates 
10  species  of  Sciuri,  4  of  which  were  first  described  by  himself.  These 
do  not  include  the  Flying  Squirrels. 

SCLERANTHACE^E,  SclerantJis,  a  natural  order  of  Ficoidal 
Exogenous  Plants,  consisting  of  small  inconspicuous  herbs.  Leaves 
opposite,  without  stipules.  Flowers  minute,  axillary,  and  sessile; 
calyx  4-5-toothed,  with  a  stiff  tube  ;  stamens  1-10,  inserted  into  the 
orifice  of  the  tube;  ovary  simple,  superior,  1-seeded;  styles  1-2, 
emargiuate  at  the  apex;  ovules  1-2,  amphitropal,  hanging  down  from 
the  point  of  a  slender  cord,  which  rises  from  the  base  of  the  ovary. 
This  order  seems  to  be  allied  to  Chenopodiacece.  The  species  occur  in 
barren  places  in  various  parts  of  the  world.  They  are  all  uninteresting 
weeds  of  no  known  use. 

SCLERANTHUS  (from  (tKhypbs,  hard,  and  &vdos,  a  flower,  in 
reference  to  the  dry  juicoless  calyx),  a  genus  of  Plants  belonging  to 
the  natural  order  Sclcranthacca:.  It  has  a  permanent  5-cleft  calyx, 
with  an  urceolatc  tube  contracted  at  the  mouth  with  a  glandular  ring; 
the  petals  are  absent ;  the  stamens  inserted  in  the  throat  of  the  calyx. 
The  fruit  membranous,  1-sceded,  indehiscent,  included  in  the  hardened 
calyx.  The  species  are  small  herbs,  with  opposite  linear  leaves,  which 
are  rather  connate  at  the  base.  The  flowers  are  small,  greenish- white, 
and  sessile  in  the  axils  of  the  forks  of  the  branches. 

S.  annum,  the  Annual  Kuawel,  has  subdecandrous  flowers;  seg- 
ments of  the  calyx  of  the  fruit  patent  acute,  with  a  very  membranous 
margin  as  long  as  their  tube  ;  the  styles  are  longer  than  the  6tamens  ; 
the  stem  green  and  repeatedly  dichotomous.  The  flower  green,  often 
solitary.  It  is  found  in  sandy  fields  in  Great  Britain.  The  Swedes 
and  Germans  inhale  the  vapour  arising  from  a  decoction  of  this  plant 
as  a  cure  for  the  toothache. 

S.  perennis  has  decandrous  flowers;  the  lobes  of  the  calyx  of  the 
fruit  closed,  obtuse,  with  white  and  membranous  edges ;  the  styles 
are  usually  shorter  than  the  stamens;  the  stem  nearly  simple,  or 
irregularly  branched,  procumbent,  and  glaucous.  The  flowers  green 
and  white  variegated.  It  is  found  in  sandy  places  in  Europe,  the 
Levant,  and  in  England.  The  Polish  Cochineal  (Coccus  Polonicus)  is 
frequently  found  on  the  roots  and  leaves  of  this  plant  in  the  summer 
months. 

(Babington,  Manual  of  British  Botany.) 

SCLERO'CHLOA  (from  o-KXypbs,  hard,  and  x^V,  grass),  a  genus  of 
Grasses  belonging  to  the  tribe  Fcstucinece.  It  has  unequal  acute  mem- 
branous glumes  ;  the  outer  palea  with  5  faint  but  distinct  and  parallel 
nerves,  membranous,  cylindrical  below,  unarmed,  often  keeled  at  the 
tip  or  with  a  very  minute  mucro  ;  the  styles  are  terminal. 

S.  maritima  has  a  branched  panicle ;  the  lowermost  branches  in 
pairs  or  simple ;  the  branches  alternately  erect ;  the  spikelets  linear, 
adpressed,  4-8-flowered ;  the  rachis  terete ;  the  outer  palea  obtuse, 
apiculate ;  the  midrib  not  reaching  the  apex  ;  the  root  stoloniferous, 
fibrous,  with  rooting  or  ascending  scions.  It  is  found  on  sea-coasts 
and  damp  places  in  Great  Britain. 

S.  distans  is  the  Olyceria  of  Smith.  It  has  a  branched  panicle ;  the 
branches  elongated,  ultimately  spreading  or  deflexed,  the  lowermost  in 
fours  or  fives ;  the  spikelets  linear,  3-6-flowered ;  the  outer  palea 
obtuse ;  the  midrib  not  reaching  to  the  apex ;  the  root  fibrous  without 
rooting  scions.    It  is  found  on  sandy  sea-shores  in  England. 

S.  procumbens  is  known  by  its  ovate  lanceolate  compact  panicle ; 
linear-lanceolate  spikelets  of  about  4  flowers ;  the  rachis  terete, 
angular;  the  outer  palea  obtuse,  with  an  apiculus  formed  by  the 
extremity  of  the  dorsal  nerve ;  the  root  is  fibrous ;  the  flower  large. 
It  is  found  in  salt-marshes  in  Great  Britain. 

There  are  6  British  species  of  this  genus. 

SCLERODERMI,  the  second  family  of  Plectognathous  Fishes  (such 
as  have  incomplete  and  soldered  jaws).  The  Sderodermi  are  distin- 
guished by  their  conical  or  pyramidal  snouts,  ending  in  a  small  mouth, 
with  distinct  teeth  in  each  jaw.  The  skin  is  rough,  or  covered  with 
large  hard  scales. 

The  first  division  of  Plectognathi  is  named  Qymnodontes.  The 
fishes  included  in  it  have  no  true  teeth,  but  a  substitute  in  a  lamel- 
lated  substance  resembling  ivory,  which  covers  the  jaws.  It  includes 
the  Tetrodon,  the  Diodon,  the  Orthagoriscus,  or  Sun-Fish,  and  other 
genera.  [Orthagoriscus.] 

The  Sderodermi  are  mostly  tropical  fishes,  and  are  remarkable  for 
their  brilliaut  colours.  One  genus  only  occurs  in  the  British  seas,  and 
that  but  very  rarely;  the  Balistcs,  or  File-Fish,  is  the  one  alluded  to. 
The  Ostracion  is  remarkable  for  having  its  body  clothed  in  an  inflexible 


armour  of  hard  plates,  the  tail-fius,  mouth,  and  gill-openings,  passing 

through  holes  in  its  coat  of  mail. 
SCLE'RODUS,  a  genus  of  Fossil  Fishes.  [Fish.] 
SCLEROTICA.  [Eye.] 
SCOLECITE.  [Natrolite.] 

SCO'LIADiE,  a  family  of  Fossorial  Hymenopterous  Insects,  distin- 
guished by  the  following  characters  combined  : — Antennas  thick  in 
the  females,  shorter  than  the  head  and  thorax ;  femora  bent  near  the 
apex,  and  compressed  ;  legs  short  and  stout,  and  densely  clothed  with 
spiuy  hairs ;  the  thorax  is  often  short,  and  produced  on  each  side. 

The  family  Scoliadce  is  thus  subdivided  by  Latreille  : — 

I.  Palpi  always  very  short.  Ligula  with  three  linear  divisions. 
Abdomen  of  the  male  terminated  by  three  spines.  Stigma  replaced 
by  a  small  cell.  Scoiia. 

II.  Maxillary  palpi  generally  elongated.  Ligula  broad  and  expanded 
at  the  apex ;  a  recurved  spine  at  the  apex  of  the  abdomen  in  the 
males.    Stigma  distinct. 

A.  Second  joint  of  the  antennas  exposed;  two  complete  cubital 

cells,  or  sometimes  three,  in  which  case  the  central  cell  is  small 
and  petiolated. 

a.  Without  incomplete  cubital  cell  closed  by  the  posterior  border 

of  the  wing.  Radial  cell  either  wanting  or  open  in  the 
females.    Tiphia,  Fab.,  and  Meria,  Illiger. 

b.  With  an  incomplete  cubital  cell  closed  by  the  posterior  margin 

of  the  wing.    Tengyra,  Latr. 

B.  Second  joint  of  the  antennas  inclosed  in  the  basal  joint.  Cubital 

cells  four  in  number,  of  which  the  last  is  completed  by  the 
posterior  margin  of  the  wing  in  the  males;  none  of  them 
petiolated.    Myzine,  Latr. 

SCOLOPA'CID^E,  a  family  of  Birds  belonging  to  the  order 

Qrallatores. 

The  genus  Scolopax  of  Linnasus  consisted  of  the  following  species  : 
— Gwirauna,  Madagascaricnsis,  arquata,  Phmopus,  fusca,  rusti- 
cola,  Gallinago,  Gallintda,  Fedoa,  Glottis,  Calidris,  Totanus,  limosa, 
capensis,  Lapponica,  jEgoccphala,  alba,  and  Candida.  ('Sys.  Nat.,' 
ed.  xii.) 

According  to  Cuvier,  this  genus  comprehends  tho  following  sub- 
genera : — Scolopax,  Ibis,  Numenius,  PJiynchwa,  Limosa,  Calidris  (Cuv., 
Tringa,  Temm.),  Arenaria  (Bechst.,  Calidris,  Viz.),  Pdidna,  Falci- 
nellus,  Machetes,  Eurynorhynchus,  Phalaropus,  Strepsilas,  Totanus, 
Lobipes,  and  Himantopus.    ('  R6gne  Animal,'  ed.  1829.) 

Mr.  G.  R.  Gray  divides  the  Scolopacidce  into  the  following  sub- 
families and  genera : — 

I.  Numenince. — Numenius,  Ray;  Limosa,  Briss. ;  Terekia,  Bonap. ; 
Erolia,  Vieill. ;  Ibidorhyncha,  Vig. 

II.  Totanince. — Totanus,  Ray ;  Glottis,  Nils.;  Guinelta,  Briss. ;  Acli- 
twus,  Bonap. ;  Catoptrophorus,  Bonap. 

III.  Recurvirostrince. — Recurvirostra,  Linn.;  Cladorhynchus,  Gray; 
Himantopus,  Briss. 

IV.  Tringinw. — Hemipalama,  Bonap. ;  Hcleropoda,  Bonap. ;  Tringa, 
Linn.;  Machetes,  Cuv.;  Pelidna,  Cuv.;  (?)  (Cocorli,  Cuv.; 
Eurynorhynchus,  Nils.;  Ereunetcs,  111.;  Calidris,  111. 

V.  Scolopacince. — Macroramphus, Leach;  lihyncha:a,C\iv.;  Scolopax, 
Linn. ;  Rusticola,  Vieill. ;  Homoptilura,  Gray ;  Tdmalias,  Bole- ;  Gal- 
linago, Ray. 

VI.  Strepsilince. — Strepsilas,  111. 

VII.  Phalaropodince.  —  Stcganopus,  Vieill. ;  Phalaropus,  Briss. ; 
Lobipes,  Cuv. 

We  now  proceed  to  illustrate  the  principal  genera  of  this  family  : — 
Scolopax. — Bill  long,  straight,  compressed,  ooft,  the  point  enlarged  ; 
the  two  mandibles  furrowed  for  half  their  length ;  point  of  the  upper 
mandible  longer  than  the  lower,  the  enlarged  end  forming  a  blunt 
hook ;  arete  elevated  at  the  base,  projecting.  Nostrils  lateral,  basal, 
slit  longitudinally  near  the  borders  of  the  mandible,  and  covered  by 
a  membrane.  Feet  moderate,  slender,  naked  space  above  the  knee 
very  small ;  three  toes  before  entirely  divided,  the  external  and  middle 
toe  united ;  a  hind  toe.  Wings  moderate,  first  quill  rather  shorter 
than  or  of  the  same  length  as  the  second,  which  is  the  longest. 
(Temminck.) 

S.  rusticola,  the  Woodcock,  is  the  Be'casse  of  the  French ;  Beccaccia 
of  the  Italians ;  Waldschnepfe  of  the  Germans ;  Holt  Sneppe  of  the 
Danes;  Morkulla  of  the  Swedes;  Blom-Rokke,  Rutte,  and  Krogquist, 
of  the  Norwegians;  and  Cyfiylog  of  the  Welsh.  It  is  most  probable 
the  2/£oAc(7ra£  of  Aristotle. 

The  male  has  the  upper  parts  varied  with  ruddy,  yellowish,  and 
ash,  and  marked  by  great  black  spots ;  lower  parts  yellowish-red,  with 
brown  zigzags ;  quills  striped  with  red  and  black  on  their  external 
barbs ;  tail-feathers  terminated  above  with  gray  and  below  with  white ; 
feet  livid.    Length  about  13  inches. 

The  female  is  rather  stouter  and  larger,  but  her  colours  are  less 
vivid,  and  the  wing-coverts  have  many  white  spots. 

The  distribution  of  this  bird  is  very  wide.  The  species  is  found  in 
Western  Lapland  beyond  the  arctic  circle,  in  Finland,  Russia,  Siberia, 
rarely  in  Germany,  and  more  rarely  in  France.  A  few  have  been 
known  to  breed  in  Switzerland.   It  is  very  common  in  Italy  and  at 
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Madeira.  Barbary,  Athens,  Smyrna,  Aleppo,  Egypt,  Cashmere,  and 
Japan,  are  other  localities. 

It  feeds  on  worms,  small  snails  or  slugs,  and  (according  to  Tem- 
minck)  Binall  beetles ;  but  earthworms  appear  to  bo  its  favourite 
nourishment.  For  these  it  bores  with  its  long  and  sensitive  bill  with 
unerring  certainty.  The  Woodcock  breeds  occasionally,  not  to  say 
frequently,  in  this  country,  in  Scotland  especially.  The  nest  is  placed 
on  the  ground  in  a  dry  warm  spot  anion;;  li.-rl.;ig.%  and  is  loosely 
fabricated  of  dead  leaves,  of  the  common  fern  principally,  and  unlined. 


Woodcock  (Sc-ilo/iax  rusticola), 

The  eggs,  three  or  four  in  number,  are  pale  yellowish-white,  blotched, 
and  spotted  at  the  larger  end  with  ash-gray,  and  two  shades  of  reddish- 
yellow  brown,  according  to  Yarrell ;  of  a  dirty  yellow  sprinkled  with 
small  spots  of  pale  brown,  according  to  Temminek.  When  surprised, 
the  old  birds  have  been  known  to  carry  off  their  young  in  their  bills 
and  claws. 

We  need  hardly  add  that  the  bird,  served  with  its  trail  in,  is  a 
delicious  dish. 

The  Snipes  belong  to  this  section.  Those  most  familiar  to  the 
English  sportsman  and  ornithologist  are  the  Common  Snipe,  the  Jack 
Snipe,  and  the  Solitary  Snipe :  Sabine's  Snipe  (S.  Sabini)  is  of  very 
rare  occurrence,  and  indeed  the  Solitary  Snipe  is  far  from  common. 

S.  Qallinago,  Linn.,  Gallinago  scolopacinus,  Bonap.,  the  Common 
Snipe.  It  is  the  Beccacino  and  Pizzarda  of  the  Italians;  Becassine, 
or  Be"casseau,  and  Chdvre  Volant,  of  the  French  ;  Heer  Schnepfe  and 
Himels  Ziege  of  the  Dutch ;  Watersnep  of  the  Netherlander ;  Myr 
Snippe  of  the  Icelanders  ;  Horsgjok  of  the  Swedes  ;  Hossegioeg  of  the 
Danes ;  and  Ysuittau  y  Fyniar  of  the  Welsh. 

The  normal  number  of  tail-feathers  is  14,  varying  to  16  (Brehm's 
Snipe)  and  12  (Delamotte's  Snipe).  Upper  parts  variegated  very 
nearly  as  in  the  Solitary  Snipe;  neck  and  breast  striped  longitudinally; 
sides  striped  transversely  with  white  and  blackish ;  middle  of  the  belly 
and  abdomen  spotless,  pure  white ;  base  of  the  bill  ash-colour,  the  rest 
brown  ;  feet  pale-greenish  ;  length  about  10.^  inches,  of  which  the  bill 
measures  about  2%  inches. 


Head  and  Foot  of  the  Common  Snipe. 
The  colours  of  the  plumage,  after  the  spring  moult,  are  brighter  and 


more  brilliant  with  bronze  reflections  than  after  the  autumnal  rnoult : 
in  winter  the  hue  becomes  more  ashy. 

Varieties. — Pure  white;  reddish-white;  tho  feathers  sprinkled  or 
blotched  with  white,  or  some  part  of  the  plumage  white. 

Mr.  Oould  (' Birds  of  Europe')  states  that,  although  tho  contrary 
has  been  long  stated  by  naturalists,  ho  conceives  that  the  natural 
range  of  tho  Common  Snipo  is  comparatively  limited  ;  and  that  tho 
Snipes  from  India,  Africa,  and  North  America,  which  have  been 
regarded  as  identical  with  our  bird,  will  bo  found,  on  examination,  to 
bo  specifically  distinct. 

The  following  localities  have  been  given  as  the  range  of  tho  Common 
Snipo  in  Europe  and  Asia  : — Russia  and  Siberia,  from  Scona  to  Lap- 
land, Norway,  Sweden,  Denmark,  Faroe  Islands,  Iceland  and  Greenland, 
Germany,  Holland,  British  Islands,  France,  Spain,  Provence,  Switzer- 
land, Italy,  Hungary,  and  Illyria. 

Marshes,  moist  meadows,  and,  in  frosty  weather,  the  edges  of  rushy 
rills,  aro  the  haunts  of  the  Snipe.  In  Buch  situations  they  have  been 
seen  pushing  their  bills,  by  means  of  repeated  thrusts,  quite  up  to  tho 
base  in  the  mud,  drawing  them  back  with  great  quickness,  and  shifting 
their  ground  every  now  and  then.  Their  food  consists  of  such  worms, 
insects,  and  small  molluscs  as  haunt  such  miry  places,  and  they  have 
been  shot  in  the  act  of  feeding  on  leeches. 

Few  birds  are  better  eating  than  a  fresh  Snipe.  The  old  quatrain 
says : — 

"  Lc  becasscau  est  dc  fort  bon  manprcr, 
Duqucl  la  chair  rtsucille  l'appetit. 
II  est  oyseau  passngcr  ct  petit ; 

lit  par  son  (joust  (ait  des  vins  bicn  jugcr." 

1  Snypes '  were  among  the  birds  admitted  to  the  Earl  of  Northumber- 
land's table  ('Household,'  1512),  and  were  then  charged  at  threepeuco 
a  dozen. 

S.  major  {Qallinago  major,  Bonap.),  the  Solitary,  Double,  or  Great 
Snipe,  is  the  Grand  or  Double  Bdcassine  of  the  French  ;  Beccacino 
Maggiore,  Pizzardone,  and  Croccolone,  of  the  Italians ;  Mittelschnepfo 
and  Doppelschnepfe  of  the  Germans;  Poelsuep  of  the  Netherlander ; 
Great  Suipe,  Double  Snipe,  and  Solitary  Snipe,  of  the  English  ;  and 
Ysnid  of  the  Welsh. 

The  tail  is  composed  of  16  feathers  ;  midrib  of  the  first  quill  whitish ; 
the  black  of  the  top  of  the  head  divided  by  a  band  of  yellowish-white; 
eyebrows  of  that  colour;  upper  parts  variegated  with  black  and  bright 
rusty,  the  last-named  colour  disposed  longitudinally ;  lower  parts 
whitish-rusty ;  belly  aud  sides  striped  with  black  bauds ;  bill  inclining 
to  reddish,  brown  at  the  point ;  feet  greenish-ash.  (Temm.) 

The  head-quarters  of  this  bird  is  the  north  of  Europe. 

In  the  British  Islands  the  bird  has  been  killed  in  Lancashire  (the 
specimen  from  which  Pennant  first  described  it,  and  which  was 
preserved  in  the  Leverian  Museum),  and  has  been  noticed  as  not 
uncommon  iu  Norfolk.    It  has  been  very  rarely  seen  in  Ireland. 


Solitary  or  Double  Snipe  (Scolopax  major). 

Sir  Humphry  Davy,  who  notices  the  fact  of  this  Snipe's  breeding  in 
the  great  royal  decoy  or  marsh-preserve  near  Hanover,  says  that  they 
require  solitude  and  perfect  quiet,  and  that,  their  food  being  peculiar, 
they  require  a  great  extent  of  marshy  meadow.  They  feed  on  the 
larvce  of  Tipulce  (commonly  called  Father  Long-Legs),  or  congenerous 
flies ;  and  their  stomach,  the  same  author  tells  us,  is  the  thinnest 
among  the  Scolopax  tribe. 

The  rude  nest  of  the  Double  Snipe,  which  is  very  like  that  of  the 
Common  Snipe,  is  generally  placed  on  a  hummock  or  tuft  of  grass,  or 
a  bunch  of  rushes  on  the  borders  of  a  swamp,  often  near  willow  bushes. 
Eggs  three  or  four  in  number,  yellowish  olive-brown,  with  great  spots 
of  reddish-brown ;  length,  1  inch  9  lines ;  breadth,  1  inch  2  lines. 
They  breed  in  considerable  numbers  in  the  mountainous  parts  of 
Norway  and  Sweden  as  high  as  the  range  of  birch-woods  extend 
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Mr.  Gould  observes  that  there  are  two  other  snipes  which  exceed  this 
in  size,  found  in  the  hilly  districts  of  India ;  and  a  third  from  Mexico, 
whose  size  is  superior  to  that  of  a  woodcock.    ('  Birds  of  Europe.') 

Macroramphus,  Leach ;  M.  griseus,  Scolopax  grisca,  Auct. ;  Brown 
Snipe  of  Pennant.  Teinniinck  places  the  genus  Strepsilas  in  this 
family,  but  the  species  are  more  closely  allied  to  the  Oyster-Catchoi3. 
[Charadriace.] 

Totanus. — It  has  the  bill  moderate,  straight,  sometimes  slightly 
recurved,  firm,  rounded,  the  upper  mandible  grooved  and  with  its  tip 
curving  over  the  lower  mandible ;  nostrils  lateral,  basal,  linear,  longi- 
tudinally cleft  iu  the  furrow  of  the  mandible;  legs  long,  slender, 
naked  above  the  knee  ;  toes  three  before,  united  at  the  base  by  a  small 
membrane,  and  one  behind,  which  is  short;  wings  moderate. 

Such  is  the  character  of  those  Scolopacidce  which  are  termed  by  the 
English  Redshanks,  Greenshanks,  &c,  and  by  the  French  Chevaliers. 

T.  stagnalilis.  This  bird  is  subject  to  considerable  variations.  In 
the  first  year  they  are  the  Scolopax  Tutanus  of  Linnscus.  In  their 
summer  plumage  they  are  the  Tolanus  stagnalilis  of  Leisler.  It  is 
found  in  the  north  of  Europe,  on  the  borders  of  rivers,  migrates  along 
the  eastern  provinces  of  Europe  to  the  Mediterranean,  but  never  along 
the  maritime  coasts  of  the  ocean.  (Temin.) 


Totanus  stagnalilis. 

Machetes. — Bill  straight,  rather  slender,  with  a  smooth  and  dilated 
lip ;  nostrils  basal,  lateral,  linear,  situated  in  the  commencement  of 
the  groove ;  wings  long  and  sharp-pointed ;  first  and  second  quills 
equal  and  longest.  Legs  long,  slender,  and  naked  high  above  the  tarsal 
joint;  three  anterior  toes,  one  posterior,  which  is  short;  outer  toe 
connected  to  the  middle  toe  by  a  membrane  as  far  as  the  first  joint. 

M.  pugnax,  the  Ruff.  It  is  the  Combattaut  and  Paon  de  Mer  of 
the  French ;  Salsarola  and  Uccello  Muto  of  the  Italians ;  Bruushane  of 
the  Danes ;  Brushane  of  the  Swedes ;  Streitschnepfe  and  Rampfhahn- 
lein  of  the  Germans ;  Ruff  (male),  Reeve  (female),  of  the  English  ;  and 
Yr  Ymladdgar  of  the  Welsh. 


Male  Ruff  {Machetes  pugnax),  in  Winter  Prumage. 

The  tail  rounded,  the  two  middle  feathers  striped ;  the  three  lateral 
feathers  always  uniform  in  colour.    The  hues  of  the  plumage  so 


variable,  that  it  is  almost  impossible  to  find  two  individuals  which 
perfectly  resemble  each  other. 


Male  Ruff  {Machetes  pugnax),  in  his  Summer  dress. 

The  plumage  of  the  male  differs  much  in  summer  and  winter.  In 
his  autumn  or  winter  plumage  he  is  the  Tringa  variegata  of  Brunwich. 
In  his  summer  or  nuptial  plumage  the  male  is  the  Tringa  pugnax  of 
Linuoeus. 

The  young  of  the  year  much  resembles  the  female  in  winter  plumago. 
In  this  state  the  bird  is  the  Tringa  littorca  of  Linnajus  ;  Le  Chevalier 
Val  id  of  Buffon;  Shore  Sandpiper  and  Greenwich  Sandpiper  of  Latham. 

The  adult  female  and  the  young  after  the  autumnal  moult  are  the 
Tringa  equeslris,  Equestrian  Sandpiper  of  Latham ;  Le  Chevalier 
Commun  of  Buffon  ;  and  Le  Chevalier  Ordinaire  of  Gdrard.  (Temin.) 
This  bird  is  found  in  Iceland,  Lapland,  Scandinavia,  Denmark,  Siberia, 
Russia,  France,  Provence,  Switzerland,  Italy,  Malta,  Tunis,  Trebizond, 
and  the  neighbourhood  of  the  Caucasus.  In  Ireland  the  Ruff  appears 
occasionally  in  spring  and  autumn.  (Thompson.)  In  England  it  arrives 
in  spring  about  April,  and  departs  in  autumn. 

The  food  of  the  Ruff  consists  of  worms  and  such  insects  as  it  can 
pick  up  in  moist  and  marshy  places ;  in  the  spring  it  is  rarely  found 
on  the  shores  of  the  sea. 

At  one  time  a  considerable  trade  was  carried  on  in  Ruffs  in  the  fens 
of  Lincolnshire,  as  they  are  regarded  by  some  as  delicate  food.  The 
Ruffs  were  caught  by  persons  who  made  a  living  by  catching  them. 
Montagu  gives  a  full  account  of  these  people,  and  their  mode  of 
catching  the  Ruffs,  which  is  done  by  nets,  the  birds  being  decoyed  by 
stuffed  individuals. 

The  males  arrive  in  England  several  days  before  the  females. 
According  to  Colonel  Montagu,  the  Reeves  begin  laying  their  eggs  the 
first  or  second  week  in  May,  and  he  found  their  nests  with  young  as 
early  as  the  3rd  of  June.  By  that  time  the  males  ceased  to  '  hill.' 
The  nest  was  usually  placed  upon  a  stump  in  the  most  swampy  places, 
surrounded  by  coarse  grass,  of  which  it  was  also  formed.  The  same 
author  describes  the  eggs  as  four  in  number,  nearly  similar  in 
colour  to  those  of  the  Snipe  and  Redshank,  both  of  which  breed  in  the 
same  wet  places,  and  make  similar  nests.  The  eggs  of  the  Ruff  are 
however,  he  observes,  superior  in  size  to  those  of  the  Snipe ;  and  are 
known  from  those  of  the  Redshank  by  the  ground  being  of  a  greenish 
hue  instead  of  rufous-white;  but  individuals  assimilate  so  nearly  to 
each  other  as  not  to  be  distinguished,  especially  as  the  dusky  and 
brown  spots  and  blotches  are  similar. 

The  food  offered  to  the  Ruffs  in  captivit}', — and  they  will  go  greedily 
to  it  and  fight  for  it  immediately  after  their  capture, — is  bread  and 
milk,  or  boiled  wheat. 

Phalaropus. — Bill  long,  slender,  weak,  straight,  depressed  at  its 
base,  the  two  mandibles  furrowed  up  to  the  point ;  extremity  of  the 
upper  mandible  curved  over  the  lower  one,  obtuse ;  point  of  the  lower 


Bill  and  Foot  of  Red-Necked  Phalarope  (Phalaropus  hyperbmeus). 
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mandible  awl-shaped.  Nostrils  basal,  lateral,  oval,  prominent,  sur- 
rounded with  a  membrane  ;  feet  moderate),  slender,  tarsi  compressed; 
threo  toes  before  and  one  behind  ;  the  anterior  toes  united  up  to  the 
first  joint,  the  rest  of  them,  furnished  with  festooned  or  lobated 
membranes  deutilated  on  the  edges;  hind  too  without  a  membrane, 
articulated  on  the  inner  sido.  Wings  modcrato,  first  and  second  quills 
longest.  (Temm.) 

P.  platyrhynchus,  tho  Gray  Phalaropo.  Bill  wide,  depressed,  flat- 
tened at  the  base;  tail  long,  very  much  rounded. 

The  male  and  female  in  winter  plumage  are  tho  Phalaropus  lobatus 
of  Latham;  Tringa  lobata,  Linn. ;  Phalaropo  a  Fostons  Denteles,  Buff.; 
Lo  Phalaropo  Oris,  Cuv. ;  and  Gray  Coot-Footed  Tringa,  Edwards. 


Gray  Phalaropo  {Phalaropus  platyrhynehu))t  in  Winter  riumagc. 

Tho  young  before  the  moult  are  the  Gray  Phalarope  of  Latham. 
The  summer  or  nuptial  plumage  is  the  Tringa  Fulicaria  of  Brunnich; 
Phalaropus  rufus  of  Bechstein  ;  Tringa  hyberborca  of  Linnaeus ;  Le 
Phalarope  Rouge  of  Buffon  and  Cuvier;  Phalarope  Roussatre  of 
Brisson ;  Red  Coot-Footed  Tringa  of  Edwards.  This  bird  is  found 
within  the  arctic  circle  ;  the  eastern  parts  of  the  north  of  Europe ; 
on  the  Caspian  Sea;  and  in  America.  It  is  rare  in  Switzerland,  on 
the  Lake  of  Geneva;  with  us  it  is  a  winter  visitor.  It  appears  to  be 
spread  generally  from  tho  northern  towards  the  intertropical  regions. 


Gray  Phalarope  {Phalaropus  platyrhynchus),  in  Summer  Plarcnge. 

Insects  or  crustaceans  principally,  which  live  on  the  surface  of  tho 
water,  form  the  principal  food  of  the  Gray  Phalarope,  and  it  rarely 
seeks  for  its  nourishment  on  the  banks  or  on  land. 

The  eggs  are  greenish-ash,  spotted  and  dotted  with  black. 

Numenius. — Bill  long,  slender,  curved,  compressed,  hard  at  the  point, 
and  subobtuse ;  upper  mandible  exceeding  the  lower,  rounded  towards 
the  end,  canaliculated  for  three-fourths  of  its  length  ;  nostrils  lateral, 
linear,  pierced  in  the  canaliculation ;  face  feathered,  space  between 
the  eye  and  tho  bill  covered  with  feathers.  Feet  slender,  naked  above 
the  knee ;  three  toes  before  and  one  behind,  which  last  is  articulated 
on  the  tarsus  and  touches  the  ground,  the  anterior  toes  united  up  to 
the  first  joint  by  a  membrane.   Wings  moderate  ;  first  quill  longest. 

N.  arquatus,  the  Curlew.  It  is  the  Courlis  of  the  French ;  Ciarlotto, 
Ciarlotto  Spadone,  and  Chiurle  Maggiore  of  the  Italians ;  Heel-Spovo 
of  the  Danes ;  Der  Grosse  Krumschniiblichte  Schnepfe  and  Keilhacke 
of  the  Germans ;  and  Gylfinhr  of  the  Welsh. 

The  male  has  the  whole  plumage  bright  ash-colour,  with  longi- 
tudinal brown  spots  on  the  head  and  breast,  some  of  the  feathers  of 
those  parts  clouded  with  red  ;  belly  white,  with  longitudinal  spots  ; 
feathers  of  the  back  and  scapulars  black  in  the  middle  and  bordered 
with  red ;  tail  whitish  ash,  striped  with  brown  bands  disposed  trans- 
versely ;  upper  mandible  blackish-brown ;  the  lower  inaudible  flesh- 
colour;  iris  brown  ;  feet  deep  ash ;  length  two  feet  and  upwards.  The 
female  with  the  tints  more  ash-coloured  ;  the  red  which  borders  tho 
feathers  of  the  back  and  scapulars  less  pure. 

It  is  equally  diffused  from  the  sultry  portion  of  the  torrid  zone  to 


tho  frozen  countries  of  tho  north  :  tho  islands  of  the  Pacific  Ocean, 
particularly  Australia,  are  not  devoid  of  its  presence,  and  we  also 
possess  example's  from  China,  Nepaul,  <tc.  (Gould,  '  Birds  of  Europe.') 
Dr.  Andrew  Smith  brought  individuals  from  South  Africa. 


Curlew  [flumenhtt  arquatus). 

The  food  of  this  well-known  and  wary  bird,  which  in  Scotland  is 
called  the  Whaup,  consists  of  earth-worms,  slugs,  small  testaceans, 
and  insects. 

The  nest,  which  consists  of  a  few  dried  leaves,  tec,  carelessly  put 
together,  is  placed  among  rushes  or  long  grass  and  heath  ;  Teminiuck 
says,  often  in  tho  downs  which  border  tho  sea.  The  egg,  which  is 
large  (2  inches  7  lines  long,  1  inch  11  lines  broad),  is  olive-green, 
blotched,  and  spotted  with  darker  green  and  deep-brown.  It  breeds 
in  these  islands. 

N.  plueopus,  Auct.,  ficolopax  pkaopus,  Linn. ;  genus  Phaopus,  Cuv. 
This  is  Le  Petit  Courlis,  or  Courlieu,  of  the  French  ;  Chiurlo  Piccolo, 
Chiurlo  Minore,  and  Mengotto,  of  the  Italians ;  Regen  Brachvogel, 
Kleine  Art  Brachvogel,  Itegenvogel,  and  Kleiner  Gossier,  of  the  Ger- 
mans; De  Kleine  of  Regenwulp  of  the  Netherlander  ;  Mellum-Spovo 
of  the  Danes ;  Smaae  Spue  of  the  Norwegians ;  AVhimbrel,  Curlew- 
Knot,  Curlew-Jack,  Jack-Curlew,  Half-Curlew,  Titterel,  Chikerel,  and 
Tang-Whaup  of  the  English ;  and  Coeg  Ylfiuhir  of  the  Welsh. 

All  the  plumage  bright  ash-colour  ;  longitudinal  brown  spots  on  the 
neck  and  breast ;  on  the  middle  of  the  head  a  longitudinal  band  of 
yellowish-white,  with  another  twice  as  wide  and  brown  on  each  side ; 
belly  and  abdomen  white ;  feathers  of  the  back  and  scapulars  very 
deep-brown  in  the  middle,  and  bordered  with  brighter  brown ;  tail 
ashy-brown,  streaked  with  brown  bands  disposed  obliquely ;  bill 
blackish,  but  reddish  at  its  base  ;  iris  brown  ;  feet  lead-colour.  Length 
of  male  16  inches,  bill  3  inches ;  of  female  18  inches,  bill  3}  inches. 


Wkinibrel  {Xumenius  phaopus). 


The  young  of  the  year  have  the  bill  short,  hardly  an  inch  and  a 
half  long :  this  organ  curves  in  proportion  as  the  bird  grows  older. 

There  can  be  little  doubt  that  Whimbrels  were  the  '  Curlew  Knaves ' 
of  the  old  Household  Books. 

It  is  very  widely  distributed.  Denmark,  Sweden,  Norway,  Lap- 
land, Faroe  Islands,  Iceland,  Germany,  Holland,  France  (but  more 
common  in  Holland  than  iu  France  or  Germany),  Italy,  Spain,  Pro- 
vence, Madeira,  and  the  central  part  of  North  Africa.  Asia — 
Caucasus,  Himalaya  Mountains,  Bengal,  and  Japan. 
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In  the  British  Islands  (it  is  found  in  Orkney  and  Shetland,  and  has 
been  known  to  breed  in  the  latter  locality)  the  Whimbrel  occui's  most 
plentifully  in  May  and  autumn,  the  periods  of  its  northward  and  south- 
ward migration ;  but  they  have  been  seen  occasionally  on  our  shores 
in  winter. 

Their  food  consists  of  insects,  small  crustaceans,  and  worms  :  they 
breed  in  the  north  :  the  nest  is  exposed  on  wild  heaths  and  moors, 
and  the  number  of  eggs,  which  are  dark  olive-brown,  blotched  with 
darker  brown,  pear-shaped,  and  strongly  resembling  those  of  the 
Curlew,  but  smaller,  is  generally  four :  they  are  sought  as  delicacies. 

In  the  'Portraits  d'Oyseaux'  the  following  quatrain  appears  under 
the  figure  of  the  Curlew,  which  was  highly  esteemed  for  the  tablo  :  - 

"  Dc  son  crier  lc  Corlis  a  le  nom, 

Duqucl  lc  bee  est  tournc!,  ct  voultd. 
Do  demi  pied  long.    II  cet  appreste 

Es  grands  banquets,  commc  oyseau  dc  rcnom." 

Limosa. — Bill  very  long,  more  or  less  curved  upwards,  soft  and 
flexible  throughout  its  length,  depressed,  and  flattened  towards  the 
point;  the  two  mandibles  furrowed  throughout  their  length,  the 
point  flat,  dilated,  and  obtuse.  Nostrils  lateral,  longitudinally  slit 
in  the  furrow,  pierced  through  and  through.  Feet  long,  slender ;  a 
great  naked  space  above  the  kneo ;  three  toes  before  and  one  behind ; 
middle  toe  united  to  the  external  one  by  a  membrane  which  extends 
up  to  the  first  joint;  the  posterior  toe  articulated  upon  the  tarsus. 
Wings  moderate ;  first  quill  longest.  (Temm.) 

All  known  species  of  the  Godwits  undergo  a  double  moult,  which 
changes  nearly  entirely  the  colour  of  the  plumage.  The  females  are 
always  larger  than  the  males,  and  lay  very  large  eggs  in  proportion  to 
their  size;  and  their  periodical  moult  takes  place  later  than  that  of 
the  males,  indeed  after  they  have  assumed  their  new  dress.  (Temm.) 

L.  mclanura,  the  Godwit.  Bill  straight ;  tail  uniform  black,  with  a 
base  of  pure  white ;  claw  of  the  middle  toe  long  and  dentilated ;  a 
white  beauty-spot  (miroir)  on  the  wings. 


Head  and  Foot  of  Godwit  {Limosa  mdanura). 

In  their  winter  plumage  they  are  Limosa  mdanura  of  Leisler; 
Scolopax  Liniosa  of  Linnaeus;  Totanus  Limosa  of  Bechstein;  La  Barge 
ou  Barge  Commune  of  Buffon;  Jadreka  Snipe  of  Latham. 

The  young  before  their  first  moult  is  Totanus  rufus  of  Bechstein. 

In  its  nuptial  plumage  the  bird  is  Scolopax  Belgica,  and  Scolopax 
JEgocephala  of  Gmelin  ;  Totanus  JEgocephalus  of  Bechstein  ;  La  Grande 
Barge  Rousse  of  Buffon  ;  Bed  Godwit  of  Latham  ;  and  Dunkelfussiger 
Wasserlaufer  of  Meyer. 

Mr.  Gould  says  that  this  bird  inhabits  the  whole  of  the  European 
continent,  and  that  examples  are  found  in  most  collections  from  Africa 
and  India.  With  us  they  are  most  frequently  seen  in  spring  and 
autumn.  They  breed  mostly  in  high  northern  latitudes,  but  occasion- 
ally in  England.    In  Ireland  the  species  is  but  seldom  seen. 

The  food  consists  of  insects  and  their  larvae,  worms,  &c.  The  nest 
is  formed  of  dry  grass  and  herbage,  and  the  four  eggs  are  light  olive- 
brown,  blotched  and  spotted  with  darker  brown. 

Godwits  were  formerly  considered  most  delicious  eating  ('  The  Devil 
is  an  Ass,'  iii.  3 ;  Sir  Thomas  Browne,  and  others) ;  but  though  they 
are  now  sometimes  fattened  with  bread  and  milk,  like  Ruffs,  they  are 
not  held  in  half  the  estimation  that  Ruffs  are. 

Cladorhynchus,  G.  R.  Gray. — This  genus,  which  closely  approximates 
Himantopu8,  was  first  characterised  by  the  Chevalier  B.  Dubus,  under 
the  name  of  Leptorhynckus.  Mr.  Gould  published  a  description  and 
part  figure  of  the  species  here  noticed,  in  his  1  Synopsis  of  the  Birds 
of  Australia,'  as  Himantopus  palmatus.  Leptorhynckus  had  been  pre- 
occupied in  ornithology ;  and  therefore,  as  Mr.  Gould  observes,  Mr.  G. 
R.  Gray's  name  must  stand. 

C.  pectoralis  ;  Leptorhynckus  pectoralis,  Dubus.  Body  white  ;  breast 
crossed  by  a  broad  band  of  chestnut,  bordered  anteriorly  with  black ; 
wings  and  centre  of  the  abdomen  black ;  bill  black ;  legs  reddish- 
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yellow.  In  a  specimen  presumed  to  be  the  female,  the  band  on  the 
chest  was  grayish-brown  instead  of  chestnut,  and  there  was  no  appear- 
ance of  the  black  mark  on  the  centre  of  the  abdomen  ;  and  in  another 
the  pectoral  baud  was  apparently  disappearing,  from  which  Mr.  Gould 
Infers  that  this  mark  only  exists  in  the  breeding  season.  It  is  a  native 
of  southern  and  western  Australia  and  Rottucst  Island. 


Cladorhynchus  pectoralis. 

Himantopus,  Briss. — Bill  long,  slender,  cylindrical,  flattened  at  its 
base  and  compressed  at  the  point ;  both  mandibles  channelled  to  the 
extent  of  half  their  length  from  the  base.  Nostrils  lateral,  linear. 
Tarsi  very  long  and  slender.  Toes  three  before,  the  external  and 
middle  toe  united  by  a  membrane  ;  nails  small  and  flat.  Wings  very 
long,  the  first  quill-feather  the  longest.  (Gould.) 

H.  melanopterus,  the  H.  rufipes,  Bechst. ;  Hyperbatcs  Himantopus  of 
Naumann,  and  Himantopus  lonmpes  of  Brehm. ;  Charadrius  Himanto- 
pus, Linn.  It  is L'Echasse  andEchasse  h.  Manteau  Noir  of  the  French; 
Cavaliere  Grande  Italiano  and  Cavaliere  d'ltalia  of  the  Italians ; 
Schwarzfliigelige  Strandreuter  of  the  Germans  ;  Long-Legged  Plover, 
Stilt,  and  Longshanks  of  the  English ;  Cwttyn  Hirgoes  of  the  Welsh. 

Face,  neck,  and  all  the  lower  parts  pure  white,  assuming  a  rosy  tint 
on  the  breast  and  belly ;  occiput  and  nape  black  or  blackish,  with 
white  spots ;  back  and  wings  black,  glossed  with  green ;  tail  ash- 
colour  ;  bill  black ;  iris  crimson  ;  feet  vermilion.  Length  from  the 
point  of  the  bill  to  the  extremity  of  the  tail  about  14  inches,  and  to 
the  claws  about  19  inches. 

The  very  old  male  has  the  nape,  and  even  sometimes  the  occiput, 
quite  white. 

The  female  is  less  than  the  male ;  the  black  of  the  mantle  and 
wings  has  no  greenish  reflexions ;  and  her  general  tint  is  browner. 

The  feet  of  the  young  are  orange ;  their  mantle  and  wings  brown, 
with  whitish  edges ;  feathers  of  the  upper  part  of  the  head,  occiput, 
and  nape  blackish-ash  with  whitish  borders.  {Himantopus  Mexicanus, 
Briss.)  (Temm.) 

Belon,  in  the  'Portraits  d'Oyseaux,'  superscribes  a  by  no  means  bad 
fignre  with  the  following  synonyms : — "  Grec.  'l/iavTSnovs ;  Italien, 
Merlo  aquaiolo  grande ;  Francois,  Lon  pourroit  dire  le  Grand  Cheva- 
lier d'ltalie."  Beneath  the  cut  he  informs  us  that  the  Himantopus, 
like  the  Hcematopus,  has  only  three  toes,  but  that  one  is  a  river  and 
the  other  a  sea-bird,  and  that  the  former  is  often  seen  in  all  the  coun- 
tries along  the  river  which  passes  by  Castel  Durante  in  the  duchy  of 
Urbino.  It  is  there  called,  he  says,  Merlo  Aquaiolo  Grande,  in  con- 
tradistinction to  another  bird  which  is  simply  called  Merlo  Aquaiolo 
(our  Water-Ouzel,  Cinclus  ?).  There  is  no  bird,  says  Belon,  in  con- 
tinuation, which  has  such  long  legs  with  reference  to  the  size  of  its 
body ;  for,  having  the  body  of  a  pigeon,  its  red  legs  are  a  cubit  long. 
The  name  Himantopus  is  taken  from  Pliny ;  and,  by  an  awkward 
metaphor,  implies  that  the  legs  are  as  slender  and  pliant  as  if  cut  out 
of  a  thong  of  leather. 

Pennant  says,  "  These  birds  are  extremely  rare  in  these  islands. 
Sir  Robert  Sibbald  records  a  brace  that  were  shot  in  Scotland  ;  another 
was  shot  a  few  years  ago  at  Stanton- Harcourt  Common  near  Oxford ; 
and  we  have  seen  them  often  in  the  cabinets  of  the  curious  at  Paris, 
taken  on  the  French  coasts." 

Mr.  Gould  ('Birds  of  Europe')  states  that  the  genus  Himantopus, 
although  widely  distributed,  contaius,  he  believes,  only  two  well 
authenticated  species,  namely,  H.  melanogaster  and  the  North  American 
Bpecies.  "  This  bird,"  says  Mr.  Gould,  in  continuation,  "  so  singular 
in  its  appearance  from  the  extraordinary  length  and  slendernesa  «f 
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ita  lege,  1ms  been  often  killed  in  England  ;  but  it  muBt  bo  claRRcd 
among  those  birds  whoso  visits  aro  accidental  and  uncertain.  It  iH 
equally  scarce  in  Holland  and  tho  northern  portion  of  Europe ;  in 
fact,  though  apparently  abundant  nowhere,  it  exhibits  bo  wide  a  range, 
that  its  deficiency  in  point,  of  number  in  any  given  locality  is  counter- 
balanced by  its  almost  universal  distribution." 


Black-Bellied  Plover  (Hbnantopus  melanogastcr). 

Tringa. — Reak  of  moderate  length,  about  as  long  as  the  head, 
sometimes  slightly  curved,  rather  flexible,  compressed  at  the  base, 
depressed,  dilated  and  blunt  towards  the  point ;  both  mandibles 
grooved  along  the  sides;  nostrils  lateral,  pierced  in  the  membrane 
lining  the  groove.  Legs  slender;  lower  part  of  tibia  naked;  three 
toes  before,  one  behind,  those  in  front  entirely  divided  to  their  origin  ; 
the  hind  toe  articulated  upon  the  tarsus.  Wings  of  moderate  size, 
pointed,  the  first  feather  always  the  longest. 

T.  cinerea,  the  Knot.  It  is  the  T.  grisea  and  T.  Canutus  of  Linnaeus 
and  Gmelin ;  Calidris  Canutus  of  Cuvier  :  the  Maubcche  Grise, 
Maubeche  Tacbetce,  and  Le  Canut  of  the  French ;  Chiurlo,  Piova- 
nello  Maggiore,  and  Paginella  Maggiore,  of  the  Italians ;  Rothbraune 
Strandlaufer,  Aschgrau  Strandlaufer,  and  Hochkopfige  Strandlaufer 
of  the  Germans  ;  Sidlingar-Kall  of  the  Icelanders  ;  Fisere-Pist,  Fisere- 
Kuro,  and  Fioer-Muus,  of  theNorwegiaus ;  Y  Cnut  of  the  Welsh. 

Several  other  scientific  names  have  been  given  to  this  bird  according 
to  the  different  stages  of  its  plumage,  such  stages  having  been 
mistaken  by  the  describers  for  specific  differences.  (Temminck, 
'  Manual.') 


The  Knot  (Tringa  cinerea). 
Upper  figure,  summer  plumage;  lower  figure,  winter  plumage.  (Gould.) 

Male  and  Female  in  Winter. — Rill  straight,  a  little  longer  than  the 
head,  very  much  dilated  and  convex  towards  the  tip  ;  all  the  tail- 
feathers  of  equal  length.  Throat,  middle  of  the  belly,  and  abdomen, 
pure  white ;  forehead,  eyebrows,  sides  and  front  of  the  neck,  breast, 
and  flanks,  white  also,  but  varied  with  small  brown  longitudinal  lines, 
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anil  transversal  and  zigzag  hands  of  aMiy-brown ;  head,  neck,  ba<:k, 
and  scapulars,  bright  ash  with  brown  BternH;  rump  and  upper  tail- 
coverts  white,  with  black  crescents  and  zigzags;  wingcoverts  ash, 
bordered  with  white  and  with  brown  sterns;  tail-feathers  ash  varie- 
gated with  white  ;  bill  and  feet  greenish-black  ;  iris  brown.  Length 
about  10  inches. 

Summer  or  Nuptial  Plumage. — Largo  eyebrows,  throat,  sides  and 
front  of  tho  neck,  breast,  belly,  ami  flankfl,  of  a  rusty  or  coppery 
ruddy;  napo  ruddy,  with  small  longitudinal  lines;  top  of  the  head, 
back,  and  scapulars,  deep  black;  all  these  feathers  bordered  with  vivid 
ruddy  ;  on  the  scapulars  great  oval  spots  of  tho  Baine  ruddy  colour ; 
abdomen  white,  speckled  with  ruddy  and  blotched  with  black  ;  upper 
coverts  of  the  tail  white,  with  black  crescents  and  ruddy  blotches; 
tail-feathers  blackish  ash,  variegated  with  whitish.  Such  are  the  old 
birds  when  in  perfect  plumage.  (Temm.) 

This  bird  is  found  in  Iceland,  Greenland,  North  Georgian  Islands, 
Duke  of  York's  Ray,  Melville  Peninsula,  Hudson's  Ray,  Sweden  and 
Norway,  Holland  in  spring  and  autumn,  the  Rritish  Islands  (but  not 
known  to  breed  there),  rare  in  Germany,  France,  and  the  south  of 
Europe. 

According  to  Captain  Lyon,  who  saw  it  breeding  in  Melvillo 
Peninsula,  the  Knot  lays  four  eggs  on  a  tuft  of  withered  grass,  with- 
out forming  any  nest.  Tho  eggs  are  of  a  light  yellowish-brown, 
spotted  with  gray  and  reddish  at  the  larger  end,  so  as  to  form  a  sort 
of  zone,  more  or  less.    There  are  but  few  spots  towards  the  point. 

The  food  of  the  Knot  consists  principally  of  worms,  and  also 
occasionally  of  small  river  and  marsh  insects,  little  marine  crustaceans, 
and  very  small  bivalve  molluscs. 

It  is  one  of  the  most  delicious  of  birds,  and  when  fattened  is 
preferred  by  epicures  to  the  most  luscious  ruff.  Camden  tays  they 
derive  their  name  from  King  Canute,  Knute,  or  Knout,  as  he  is  some- 
times called,  probably  because  they  were  a  favourite  dish  of  that 
monarch. 

Drayton  says  of  this  bird — 

"The  Knot,  that  called  was  Canutus  bird  of  old, 
Of  that  great  king  of  Danes  his  name  that  still  doth  hold, 
His  appetite  to  please,  that  farre  and  neere  was  sought, 
For  him,  as  some  have  said,  from  Dcnmarke  hither  brought." 

('  Polyolbion  ' — 2 3th  Song.) 

T.  minuta,  the  Little  Sandpiper  (Fleming).  It  is  the  T.  pusilla  of 
Linnseus,  Latham,  and  Pennant ;  the  Stint  of  Rewick  ;  the  Minute 
Tringa  of  Selby  ;  the  Little  Stint  of  Jenyns  ;  the  Pigmy  Sandpiper  of 
Richardson ;  the  Rdcasseau  Echasses  of  Temminck ;  Gambecchio  and 
Culetto  of  the  Italians  ;  Der  Hochbeinige  Strandlaufer  and  Der 
Kleine  Schlammlaufer  and  Zwerg  Schlammlau/er  of  the  Germans  ; 
Stint  of  Zeeleeurik  of  the  Netherlander ;  and  Y  Pibbydd  Lleiaf  of  the 
Welsh. 

• 


Little  Sandpiper  [Tringa  minuta). 
Lower  figure  to  the  left,  winter  plumage  ;  upper  figure,  summer  plumage; 
lower  figure  to  the  right,  young  of  the  year.  (Gould.) 

It  has  the  bill  straight,  shorter  than  the  head  ;  tail  doubly  forked, 
lateral  feathers  brown-ash,  all  variegated  with  white;  tarsus  10  lines 
long. 

This  bird  is  found  at  Hudson's  Ray,  in  India,"  South  Africa,  North 
America,  and  Europe.  In  the  Rritish  Islands  they  have  been  noticed 
in  the  vicinity  of  the  Solway,  in  the  west  of  Lancashire ;  and  on  the 
coasts  of  Suffolk,  Norfolk,  Yorkshire,  and  Durham  in  the  autumn. 
A  small  number  are  seen  every  year  in  Relfast  Ray,  according  to 
Mr.  W.  Thompson. 

This  species  haunts  sandy  shores,  the  banks  of  large  rivers,  and 
salt-marshes.  In  this  country  it  is  mostly  found  in  company  with  the 
Dunlin  and  Sanderling  on  the  sandy  sea-shore. 

The  flesh  of  the  Little  Stint  much  resembles  that  of  its  congeners, 
but  it  must  not  be  confounded  with  the  Stint  of  the  old  feasts,  which 
appears  to  have  been  the  Dunlin  or  Purre. 
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Drayton  thus  celebrates  it  in  the  ' Five-and-Twentieth  Song'  of  his 
'  Polyolbion '  : — 

"The  Puet,  Godwit,  Stint,  the  pallat  that  allure 
The  miser  and  doe  make  a  wasteful  epicure." 

Tantalus,  Linnajus.— This  genus  stands  between  the  genera  Ardea 
and  Scolopax,  in  the  twelfth  edition  of  the  '  Systema  Naturae.' 

Cuvier  places  the  genus  Tantalus  between  the  Open-Beaks  (Hians, 
Lace"p. ;  Anastomus,  111.)  and  the  Spoonbills  (Platalca,  Linn.).  He 
characterises  the  genus  as  having  the  feet,  the  nostrils,  and  the  bill  of 
a  stork  ;  but  the  back  of  the  bill  is,  he  observes,  rounded,  and  its 
point  curved  downwards  and  slightly  notched  on  each  side ;  a  portion 
of  the  head,  and  sometimes  of  the  neck,  is,  he  adds,  denuded  of 
feathers.  He  notices  the  following  species  : — The  American  Tantalus, 
T.  loculator,  Linn.  ;  the  African  Tantalus,  T.  Ibis,  Linn. ;  and  the 
Ceylonese  Ibis,  T.  leucocephalus,  the  largest  of  all. 

T.  Ibis  is  white  slightly  clouded  with  purple  on  the  wings,  with  a 
yellow  beak,  and  the  skin  of  the  face  naked  and  red.  Cuvier  says 
that  it  was  for  a  long  time  regarded  by  naturalists  as  the  bird  _  J  iUuch 
revered  by  the  ancient  Egyptians  under  the  name  of  Ibis,  but  that 
recent  researches  had  proved  that  the  Ibis  is  a  much  smaller  species, 
of  whicli  he  intends  to  treat  thereafter.  This  species,  he  states,  is  not 
commonly  found  in  Egypt,  but  that  it  had  been  brought  from  Senegal. 
Tantalus  he  arranges  in  the  family  Cultirostres. 

Ibis  (Cuv.)  finds  a  place  in  the  'Regne  Animal'  as  the  second  genus 
of  Cuvier's  Zongirostres,  between  Scolopax  and  Numenius  (Cuv.). 

The  bill  is  slender,  cylindrical,  and  arched  from  the  base  ;  nostrils 
basal,  lateral.  Wings  broad,  ample ;  the  second  and  third  quills 
longest. 

Cuvier  states  that  he  has  separated  the  Ibises  from  the  Tanlali  of 
Gmelin,  because  their  bill,  arched  like  that  of  the  Tantali,  is  never- 
theless much  more  feeble,  and  without  any  notch  at  the  point,  whilst 
the  nostrils,  pierced  towards  the  back  of  its  base,  are  each  prolonged 
into  a  furrow  which  continues  to  the  tip.  The  bill,  he  adds,  is  rather 
thick,  and  nearly  square  at  its  base.  There  is  always,  ho  further 
remarks,  some  part  of  the  head,  or  even  of  the  neck,  denuded  of 
feathers.  The  external  toes  are  notably  palmated  at  their  base,  and 
the  hind  toe  is  sufficiently  long  to  touch  the  earth.  Some  of  the 
species,  he  observes,  have  the  legs  short  and  reticulated  :  these  are 
the  most  robust  and  have  the  largest  bill. 

I.  religiosa,  the  Sacred  Ibis.  Abou-Hanues,  Bruce ;  Tantalus  Ailhio- 
picus  of  Latham  ;  L'Ibis  Sacre",  Cuv. 


Sacred  Ibis  (Ibis  religiosa),  Cuv. — Adult. 


"  This,"  says  Cuvier,  "is  the  most  celebrated  species  :  it  was  reared 
in  the  temples  of  ancient  Egypt,  with  veneration  which  approached  to 
worship;  and  it  was  embalmed  after  its  death,  as  some  said,  because 
it  devoured  the  serpents  which  would  otherwise  have  become  danger- 
ous to  the  country  :  according  to  others,  because  there  was  a  resem- 
blance between  its  plumage  and  some  of  the  phases  of  the  moon  : 
finally,  according  to  other  some,  because  its  advent  announced  the 
rising  of  the  Nile.  For  a  long  time  it  was  thought  that  this  Ibis  of 
the  Egyptians  was  the  Tantalus  of  Africa  :  we  now  know  that  it  belongs 
to  the  genus  of  which  we  are  treating.  It  is  as  large  as  a  hen,  with 
white  plumage,  except  the  end  of  the  wing-feathers,  which  is  black ; 
the  last  coverts  have  their  barb3  elongated,  loose,  black,  with  violet 


reflections,  and  thus  covering  the  end  of  the  wings  and  tail.  The  bill 
and  the  feet  are  black,  as  well  as  all  the  naked  part  of  the  head  and 
neck  :  this  part  is  covered  in  youth,  at  least  on  its  upper  surface,  with 
small  blackish  feathers.  The  species  is  found  throughout  the  extent 
of  Africa."  [Abod-Hannks.] 

The  other  species  noticed  by  Cuvier  are — L'Ibis  Rouge  (Scolopax 
ruber,  Linn  ;  Tantalus  ruber,  Gm.)  and  L'Ibis  Vert,  vulg.  Courlis  Vert 
(Scolopax  falcinellus,  Linn.).    (' Regne  Animal.') 

/.  falcinellus,  L'Ibis  Vert,  is  purpled  chestnut,  with  a  deep-green 
mantle.  The  young  with  the  head  and  neck  sprinkled  with  whitish. 
It  is  a  native  of  the  south  of  Europe  and  north  of  Africa. 

This,  Cuvier  observes,  is  to  all  appearance  the  species  which  the 
ancients  called  the  Black  Ibis.  [Abou-Hannes.] 

/.  ruber,  the  Scarlet  Ibis,  Tantalus  ruber  of  Linnoeug,  Red  Curlew  of 
Catesby.  This  species  is  23  inches  in  length  and  37  in  alar  extent.  Bill 
5  inches  long,  thick,  and  of  a  somewhat  square  form  at  the  base,  gradually 
bent  downwards  and  sharply  ridged ;  black,  except  near  the  base, 
where  it  inclines  to  red.  Iris  dark-hazel.  The  face  naked,  slightly 
wrinkled,  pale-red.  Chin  bare,  wrinkled  also.  Plumage  rich,  glowing 
scarlet,  except  about  three  inches  of  the  extremities  of  the  four  outer 
quill-feathers,  which  are  deep  steel-blue.  Legs  pale  red;  the  three 
anterior  toes  united  by  a  membrane  as  far  as  the  first  joint. 
(Nuttall.) 

"  This  brilliant  and  exclusively  American  species  inhabits  chiefly," 
says  Nuttall,  "  within  the  tropics,  abounding  in  the  West  India  and 
Bahama  Islands,  and  south  of  the  equator,  at  least  as  far  as  Brazil. 
They  migrate  in  the  course  of  the  summer  (about  July  and  August) 
into  Florida,  Alabama,  Georgia,  and  South  Carolina;  but  retire  into 
Mexico,  or  the  Caribbean  Islands,  at  the  approach  of  cool  weather. 
They  generally  associate  in  numbers,  frequenting  the  borders  of  the 
sea,  and  the  banks  and  ajstuaries  of  neighbouring  rivers,  feeding  on 
small  fry,  shell-fish,  Crustacea,  worms,  and  insects,  which  they  collect 
at  the  ebbing  of  the  tide.  They  are  said  to  be  in  the  habit  of  perching 
on  trees  in  compauies ;  but  they  lay  their  eggs,  which  are  greenish,  on 
the  ground,  amidst  the  tall  grass  of  the  marshes,  on  a  slight  nest  of 
leaves.  When  just  hatched  the  young  are  black,  soon  changing  to 
gray,  but  are  nearly  white  before  they  are  able  to  fly;  by  degrees 
they  attain  their  red  plumage,  which  is  not  complete  until  the  third 
year.  The  young  and  old  associate  in  distinct  bands.  In  the  countries 
where  they  abound  they  are  sometimes  domesticated,  and  accompany 
the  poultry.  The  Ibis  shows  great  courage  in  attacking  the  fowls, 
and  will  even  defend  itself  from  the  insidious  attacks  of  the  cat.  It 
is  generally  esteemed  as  good  food ;  and  its  rich  and  gaudy  plumage 
is  used  by  the  Brazilians  for  various  ornaments."  (Nuttall,  '  Manual 
of  the  Ornithology  of  the  United  States  and  of  Canada.') 

The  following  is  Mr.  G.  R.  Gray's  arrangement  of  the  British  species 
of  this  family  in  the  collection  of  the  British  Museum.  He  refers 
the  genus  Ibis  to  the  family  Ardeidce,  and  to  the  tribe  Tantalince,  the 
only  British  species  of  which  is  /.  falcinellus,  the  Glossy  Ibis  : — 

SCOLOPACIDJE. 

I.  Limosinm. 
Numenius  arquata,  the  Common  Curlew. 
N.  phceopus,  the  Whimbrel. 
Limosa  Lapponica,  the  Bar-Tailed  Godwit. 
L.  cegocephala,  the  Black-Tailed  Godwit. 

II.  Totanince. 
Totanus  fuscus,  the  Spotted  Redshank. 
T.  Calidris,  the  Common  Redshank. 
T.  ochropus,  the  Green-Sandpiper. 
T.  Glareola,  the  Wood-Sandpiper. 
T.  glottis,  the  Greenshank. 
Tringoides  macularia,  the  Spotted-Sandpiper. 
T.  hypoleuca,  the  Common  Sandpiper. 
T.  rufescens,  the  Buff-Breasted  Sandpiper. 

III.  Recwvirostrince. 
Recurvirostra  avocetta,  the  Avocet.  [Avocet.] 
Himantopus  candidus,  the  Black- Winged  Stilt. 

IV.  Tringinm. 
Philomachus  pugnax,  the  Ruff. 
Tringa  Canutus,  the  Knot. 
T.  maritima,  the  Purple  Sandpiper. 
T.  pectoralis,  the  Pectoral  Sandpiper. 
T.  Schinzii,  Schinz's  Sandpiper 
T,  alpina,  the  Dunlin. 
T.  minuta,  the  Little  Stint. 
T.  Temminckii,  Temminck's  Stint. 
T.  subarquata,  the  Curlew  Sandpiper. 
T.  pygmoza,  the  Broad-Billed  Sandpiper. 
Calidris  arenaria,  the  Sanderling. 

V.  Scolopacinx. 
Macroramphus  griseus,  the  Brown  Snipe. 
Gallinago  major,  the  Great  Snipe. 
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Q.  Sabinii,  Sabine's  Snipe. 
Q.  media,  the  Common  Snipe. 
0.  Brehmii,  Brohm's  >Sni]>''. 
O.  gallinula,  tho  Jack-Snipe. 
Scolopax  rusticola,  the  Woodcook. 

VI.  Phalaropodinee. 
Phalaropus  fulicarius,  the  Gray  Phalaropo. 
P.  hyperborcus,  the  Red-Necked  1'halarope. 

SCOLOPENDRA,  Latreille,  a  genua  of  Animals  belonging  to  the 
order  Myriapoda,  and  belonging  to  a  section  of  that  order  termed 
Cltilopoda.  The  species  of  the  genus  Scolojtendra,  as  now  restricted, 
are  distinguished  from  others  of  the  section  of  which  they  form  a 
part,  by  their  possessing  at  least  twenty-one  pairs  of  legs,  and  there 
are  more  segments  apparent  on  tho  upper  surface  of  tho  body  than  on 
the  under;  the  antenna?  are  composed  of  seventeen  joints;  the  eyes 
are  distinct,  and  are  four  in  number  on  each  side.  The  species 
inhabit  the  southern  parts  of  Europe,  and  all  the  tropical  portions  of 
the  globe;  their  mandibles  (which,  strictly  speaking,  it  would  appear 
are  formed  by  the  second  pair  of  legs)  are  terminated  by  a  sharp 
hook,  which  is  pierced  for  the  transmission  of  a  venomous  fluid.  The 
Scolopendra  have  the  body  long,  slender,  and  depressed,  and  protected 
by  coriaceous  plates  :  they  run  very  fast,  and  shun  the  light,  living  for 
the  most  part  under  logs  of  wood  and  the  loose  bark  of  decayed 
trees.  [Myriapoda.] 

SCOLOPE'NDRIUM,  a  genus  of  Ferns  belonging  to  tho  natural 
order  Filicacece  and  tribe  Aspleniece.  The  sori  elongate,  straight,  and 
two  together ;  the  indusia  of  each  pair  opening  towards  each  other. 

S.  vulgarc,  Hart's  Tongue,  is  a  particularly  handsome  and  ornamental 
fern,  and  very  different  from  every  other  British  species.  It  is  uni- 
versally and  abundantly  distributed  throughout  the  British  Isles.  It 
is  very  commonly  found  on  old  walls  and  ruins.  It  is  also  found  in 
Europe,  sparingly  towards  tho  north,  and  in  the  United  States.  It  is 
not  however  described  as  growing  in  Africa,  Asia,  or  South  America. 
The  roots  are  black,  stout,  and  very  long  and  strong;  the  rhizoma  is 
tufted,  blackish,  scaly,  almost  spherical ;  the  young  fronds  make  their 
appearance  in  April,  growing  in  an  erect  position ;  by  degrees  they 
become  horizontal,  and  at  length  pendulous.  They  arrive  at  maturity 
at  the  end  of  September,  and  continue  in  full  vigour  throughout  the 
whole  winter.  The  form  of  the  frond  is  linear,  elongated,  and  quite 
undivided,  acute  at  the  apex,  and  cordate  at  the  base.  This  fern  is 
the  PhyUitis  of  Ray  and  all  older  botanists.  It  was  once  much  in 
vogue  as  a  medicine ;  Ray  mentions  it  as  an  astringent,  and  speaks  of 
its  healing  powers,  applied  as  an  ointment  to  wounds  and  ulcers. 
Lightfoot  says  it  is  used  by  the  country  people  of  Scotland  as  a 
vulnerary  for  burns  and  scalds,  and  we  learn  from  the  '  Flore  Francais' 
that  it  is  used  in  France  as  an  astringent  in  cases  of  diarrhoea  and 
haemorrhage. 

(Newman,  British  Ferns  ;  Babington,  Manual  of  British  Botany.) 
SCOLYMUS.    [See  Supplement.] 
SCOMBER.  [Scombrida] 

SCOMBERESOX,  a  genus  of  Fishes  belonging  to  the  family  Esocidce. 
The  only  British  species  of  this  genus  is  the  Gar  Pike  or  Skipper, 
called  also  Gowdnook  in  Scotland.  It  was  first  described  as  a  British 
species  by  Ray.  It  is  not  an  abundant  fish,  but  has  been  taken  off 
Berwick  and  Yarmouth,  and  Portland  Island,  and  on  some  occasions, 
has  been  even  plentiful  on  the  coasts  of  Scotland.  [Esox.] 

SCO'MBRIDiE,  a  family  of  Fishes  of  the  section  Acanlhopterygii, 
of  which  the  Common  Mackerel  maybe  regarded  as  a  type:  the  Tunny, 
Bword-Fish,  Dory,  and  Boar-Fish,  also  belong  to  this  group,  which 
contains  a  multitude  of  species  and  many  genera.  The  body  is  gene- 
rally covered  with  small  scales;  the  tail  is  usually  very  powerful  and 
deeply  cleft :  in  most  of  the  species  the  pectoral  fins  are  long,  narrow, 
and  pointed  ;  the  dorsal  fins  are  two  in  number,  the  foremost  of  them 
being  composed  of  bony  rays  ;  the  hinder  dorsal  is  chiefly  supported 
by  soft  rays,  and  is  often  divided  into  numerous  small  false  fins. 
They  are  provided  with  numerous  caeca,  and  these  are  often  united 
in  clusters. 

In  the  genus  Scomber,  as  now  restricted,  the  body  is  covered  with 
small  smooth  scales ;  the  dorsal  fins  are  widely  separated ;  the  hinder 
part  of  the  second  dorsal,  as  well  as  of  the  anal  fin,  is  divided  into 
numerous  small  spurious  fins  or  finlets,  which  extend  along  the  hinder 
part  of  the  body,  above  and  beneath,  almost  to  the  tail ;  the  sides  of 
the  tail  are  carinated,  and  the  body  is  elongated  and  tapering  at  both 
extremities. 

5.  Scomber,  Linnaeus  (S.  vulgaris,  of  some  authors),  the  Common 
Mackerel,  is  a  fish  too  well  known  to  require  to  be  described  here. 
"  This  fish,"  Mr.  Yarrell  observes,  "  it  is  probable  inhabits  almost  the 
whole  of  the  European  seas ;  and  the  law  of  nature  which  obliges  it 
and  many  others  to  visit  the  shallower  waters  of  the  shores  at  a 
particular  season,  appears  to  be  one  of  those  wise  and  bountiful  provi- 
sions of  the  Creator  by  which  not  only  is  the  species  perpetuated  with 
the  greatest  certainty,  but  a  large  portion  of  the  parent  animals  are 
thus  brought  within  the  reach  of  man,  who,  but  for  the  action  of  this 
law,  would  be  deprived  of  many  of  those  species  most  valuable  to  him 
as  food."  It  may  be  further  observed,  says  the  same  author,  that 
there  is  scarcely  a  month  throughout  the  vear  in  which  the  fishes  of 


Homo  ono  or  more  species  are  not  brought  within  the  reach  of  man  by 
the  operation  of  thin  law.  "On  the  count  of  Ireland  the  mnck<-rel  it 
taken  from  tho  county  of  Kerry  on  tho  went,  along  tho  southern  shore, 
eastward  to  Cork  and  Waterford ;  thonce  northward  to  Antrim,  and 
north-west  to  Londonderry  and  Donegal.  Dr.  M'Culloch  MM  it 
visits  soino  of  tho  lochs  of  tho  Western  Islands,  but  is  not  considered 
very  abundant.  On  the  Cornioh  coast,  this  fuh  in  some  seasons  occurs 
as  early  as  tho  month  of  March,  and  appears  to  be  pursuing  a  course 
from  west  to  east.  They  aro  plentiful  on  tho  Devonshire  coast,  and 
swarm  in  West  Bay  about  June.  On  the  Hampshire  and  Sussex 
coast,  particularly  the  latter,  they  arrive  as  early  as  March,  and  some- 
times even  in  Febrqary ;  and  the  earlier  in  the  year  tho  fishermen  go 
to  look  for  them,  the  farther  from  the  shore  do  they  seek  for  and  find 
them.  Duhamel  says  the  mackerel  are  caught  earlier  at  Dunkirk  than 
at  Dieppe  or  Havre  :  up  our  own  eastern  coast  however  tho  fishing  ifl 
later.  Tho  fishermen  of  Lowestoffu  and  Yarmouth  gain  their  great 
harvest  from  the  mackerel  in  May  and  June.  Mr.  Neill  says  they 
occur  in  the  Forth  at  the  end  of  summer ;  and  Mr.  Lowe,  in  hit  '  Fauna 
Orcadensis,'  states  that  they  do  not  make  their  appearance  there  till 
the  last  week  in  July  or  the  first  week  in  August. 

"  The  most  common  way  of  fishing  for  mackerel,  and  the  way  in 
which  tho  greatest  numbers  are  taken,  is  by  drift-nets.  The  drift-net 
is  twenty  feet  deep,  by  one  hundred  and  twenty  feet  long;  well  corked 
at  the  top,  but  without  lead  at  the  bottom.  They  are  made  of  small 
fine  twine,  which  is  tanned  of  a  reddish-brown  colour,  to  preserve  it 
from  the  action  of  the  sea-water;  and  it  is  thereby  rendered  much 
more  durable." 

S.  colias,  the  Spanish  Mackerel,  is  a  rare  fish  on  the  British  coasts. 
It  is  the  Culias  Rondelelii  of  Ray. 

Thynnus  has  the  form  of  tho  body  like  the  Mackerel,  but  less 
compressed,  with  numerous  scales  surrounding  the  thorax,  and  tho 
first  dorsal  fin  extending  nearly  to  the  second. 

T.  vulgaris,  Cuvier  (Scomber  Thynnus,  Linnxus),  the  Tunny.  It  is 
taken  in  large  numbers  iu  the  Mediterranean,  but  is  seldom  fished  for 
on  the  British  coasts,  although  in  some  parts  it  is  said  to  exist  in 
abundance.  Like  the  Mackerel,  they  come  in  shoals  to  the  shallow 
parts  of  the  water  to  deposit  their  spawn.  They  sometimes  attain  a 
great  size,  weighing  above  four  hundred  pounds  and  measuring  nearly 
eight  feet  in  length. 

T.  pelamys,  the  Bonito,  Scomber  pelamys  of  Linnaeus,  is  an  occasional 
visitor  to  the  coasts  of  England,  but  its  true  realm  is  in  the  tropics. 
It  is  a  very  beautiful  fish  of  a  fine  blue  colour,  with  four  dark  lines 
extending  from  the  pectorals  along  the  side  of  the  belly  to  the  tail. 
It  rarely  exceeds  30  inches  in  length.  The  Bonito  of  the  Mediter- 
ranean, a  fish  of  equal  beauty,  is  a  distinct  species,  and  is  the  Pelamys 
Sarda  of  Cuvier.  Its  back  and  sides  are  marked  by  dark  oblique 
transverse  bands.  It  has  much  stronger  teeth  than  the  Bonito  of  the 
tropics. 

Auxis  has  a  nearly  cylindrical  body;  the  two  dorsal  fins  widely 
separated ;  one  row  of  minute  teeth  in  each  jaw. 

A.  vulgaris,  Cuvier,  Thynnus  Rocheanus  of  Risso,  the  Plain  Bonito, 
is  also  a  native  of  the  Mediterranean.  It  is  only  a  straggler  on  th6 
British  coasts. 

Xiphias  has  the  upper  jaw  elongated,  forming  a  sword. 

X.  gladius,  Linnaeus,  the  Sword-Fish,  is  an  inhabitant  of  the 
Mediterranean  and  Atlantic,  occasionally  visiting  our  coast.  It  mea- 
sures from  10  to  15  feet  in  length.  Its  body  is  lengthy  and  covered 
with  minute  scales,  the  sword  forming  three-tenths  of  its  length.  On 
its  back  it  bears  a  single  long  elevated  dorsal  fin  ;  there  are  no  central 
fins.  The  tail  is  keeled.  Uhe  lower  jaw  is  sharp  ;  the  mouth  without 
teeth.  The  upper  part  of  the  fish  is  bluish-black  merging  into  silver 
below. 

The  Sword-Fish  is  said  to  attack  the  whale,  wounding  it  with  its 
beak.  There  are  many  well-authenticated  instances  of  the  planks  of 
ships  being  perforated  by  the  upper  jaw  of  this  powerful  creature, 
which  it  has  been  supposed  occasionally  attacks  the  hulls  of  ships  in 
mistake  for  the  whale.  Specimens  of  ships'  timbers  penetrated  by 
its  sword  are  preserved  in  many  museums.  The  Xijihias  is  mentioned 
by  Aristotle  ('  Hist.  Anim.,'  viii.  19),  who  notices  the  fact  of  its 
striking  vessels.  The  young  fish  is  said  to  be  good  eating.  When 
very  young  the  body  is  covered  with  small  tubercles,  which  disappear 
before  it  attains  the  length  of  three  feet. 

The  other  British  fishes  belonging  to  this  family  are — Zampris 
guttatus,  the  Opah  or  King-Fish  [Lailpris]  ;  Capros  Apcr,  the  Boar- 
Fish  [Capros]  ;  Zeus  faber,  the  Dory ;  Centrolophus  mono,  the  Black 
Fish  [Centrolophus]  ;  Caranx  trachurus,  the  Scad  or  H^rse- 
Mackerel  [Caranx]  ;  and  Naucrates  ductor,  the  Pilot-Fish  [NaTX- 
crates.]   [See  Supplement.] 

SCOPELIDiE,  a  family  of  Malacopterygious  Abdominal  Fishes. 
This  family  is  closely  allied  to  the  Salmonidce.  They  have  the  snout 
short,  the  mouth  deeply  cleft,  the  teeth  rather  small  and  sharp ;  the 
branchial  rays  8  to  15;  the  first  dorsal  behind  the  ventral;  the  body 
iu  some  is  semitrauspareut. 

The  genus  Scopelus  is  foimd  in  the  Mediterranean. 

(Manual  of  Natural  History.) 

SCOPOPHORUS.  [Ahttlopka] 

SCOPS.  [STRIGIDiE.] 

SCORODITE.  [Iron.] 
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SCORP^ENA. 


SCROPHULARIACEiE. 
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SCORP^ENA,  a  genus  of  Acaiithopterygious  Osseous  Fishes  of  the 
family  Loricati.  Their  heads  are  large,  compressed,  and  more  or  less 
armed  with  spines  or  tubercles ;  the  body  is  oblong  and  scaly.  On 
the  back  is  a  single  dorsal  fin  ;  the  branchiostegous  membrane  has 
seven  rays ;  and  the  jaws  and  palatines  are  armed  with  velvety  teeth. 
They  reside  mostly  on  rocky  grounds,  feeding  on  Crustacea  and 
small  fish. 

S.  Norvegica  ;  Sebastes  Norveyica,  the  Bergylt,  or  Norway  Haddock, 
is  a  fish  resembling  the  perch,  and  attaining  a  length  of  two  feet  and 
more.  It  ia  sometimes  taken  in  the  British  seas.  Some  beautifully- 
coloured  species  of  this  genus  are  found  in  the  Mediterranean. 

SCORPIO.  [SCORI'IONIDiE.] 
SCORPION.  [SCORPIONIDJ3.] 

SCORPION-GRASS.  [Myosotis.] 
SCORPION,  WATER.  [Nepa.] 

SCORPIONIDiE,  a  family  of  the  class  Arachnida,  order  Pulmo- 
naria,  and  section  Pedipalpi.  The  animals  of  this  family,  commonly 
called  Scorpions,  are  distinguished  from  other  groups  of  spiders  by 
their  having  the  abdomen  articulated  and  terminated  by  a  curved  spur 
at  the  extremity  ;  the  palpi  are  very  largo,  and  the  terminal  segment 
assumes  the  form  of  the  lobster's  claw,  being  in  like  manner  provided 
with  pincers ;  the  stigmata  are  eight  in  number,  and  situated  along 
the  inferior  and  lateral  part  of  the  abdomen  ;  on  the  under  side  of 
the  thorax  are  two  comb-like  appendages.  The  number  of  the  eyes 
varies  from  eight  to  twelve  in  different  species,  and  some  sub-genera 
have  been  established  upon  this  character.  Those  to  which  the  term 
Scorpio  is  used  in  its  most  restricted  sense  have  only  six  eyes  ;  those 
Scorpions  which  have  eight  eyes  constitute  the  sub-genus  Bathus ; 
and  those  which  have  twelve  eyes,  A ndroctonus. 

"  These  Arachnides,"  says  Latreille,  "  inhabit  the  hot  countries  of 
both  hemispheres,  live  on  the  ground,  conceal  themselves  under 
stones  and  other  bodies,  most  commonly  in  ruins,  dark  and  cool  places, 
and  even  in  houses.  They  run  with  considerable  swiftness,  curving 
the  tail  over  the  back — this  they  can  turn  in  every  direction,  and  use 
for  the  purposes  of  attack  and  defence.  With  their  forceps  they 
seize  various  insects,  on  which  they  feed  after  having  pierced  them 
with  their  sting.  They  are  particularly  fond  of  the  eggs  of  spiders 
and  insects. 

The  wound  occasioned  by  the  species  found  in  the  southern  parts 
of  Europe  (Scorpio  Europanis),  is  not  usually  dangerous ;  but  accord- 
ing to  the  experiments  of  Dr.  Maccary,  made  upon  himself,  the  sting 
of  some  other  and  larger  species  produces  serious  and  alarming 
symptoms,  and  the  older  the  animal  the  more  active  seems  to  be  the 
poison.  The  remedy  employed  is  the  volatile  alkali,  used  externally 
and  internally. 

The  young  Scorpions  are  produced  at  various  intervals,  and  are 
carried  by  the  parent  for  several  days  upon  her  back,  during  which 
time  she  never  leaves  her  retreat. 

SCORZONERA,  a  genus  of  Plants  belonging  to  the  natural  order 
Asteracea.  The  pappus  is  feathery,  in  several  rows.  Bracts  imbri- 
cated. Receptacle  naked.  Achaenia  neither  stalked  nor  beaked,  with 
a  lateral  scar. 

<S.  Hispanica,  Viper' s-Grass,  has  a  cylindrical  succulent  root,  branches 
monocephalous ;  leaves  amplexicaul,  lanceolate,  wavy ;  involucres 
smooth ;  flowers  yellow.  It  is  found  in  Spain  and  the  south  of 
Europe.  The  root  is  said  to  be  sudorific.  It  is  delicate  and  eatable, 
and  is  supposed  to  be  a  specific  against  viper  bites. 

S.  glastifolia  has  roots  similar  iu  quality. 

8.  deliciosa  is  cultivated  as  an  esculent  at  Palermo,  and  the  gummy 
root  of  S.  tuberosa  is  eaten  by  the  Kalmucks. 
SCOTER.  [Docks.] 
SCOTO'PHILUS.  [Cheiroptera.] 
SCOTORNIS.    [Goat  Suckers.] 
SCREAMER.  [Palamedea.] 

SCREW-PINES.  [PANDANACEiE.] 

SCROPHULA-'RIA  (so  named  from  its  supposed  use  in  cases  of 
scrofula),  a  genus  of  Plants  belonging  to  the  natural  order  Scrophula- 
riacece.  It  has  a  5-parted  nearly  equal  calyx,  a  globose  corolla,  with  a 
short  5  lobed  limb,  the  segments  of  which  are  rounded,  and  the 
uppermost  united  into  an  upper  lip.  The  style  is  simple,  thickened 
at  the  apex,  the  stigma  emarginate.  There  are  4  fertile  didynamous 
decimate  stamens,  with  the  rudiment  of  a  fifth  appearing.  The  species 
are  herbs  or  under-shrubs  with  an  unpleasant  smell. 

S.  peregrina,  Figwort,  has  cordate  shining  glabrous  leaves,  alternate 
peduncles,  2-5  flowered,  the  lobes  of  the  calyx  not  membranous, 
glabrous  and  acute.  The  stem  is  acute-angled  at  the  base,  but  obtuse- 
angled  at  the  apex,  and  of  a  dark  purple.  The  leaves  are  full  of 
pellucid  dots.  The  corollas  small,  purple,  and  veiny,  the  lobes  all 
denticulated.    This  species  is  the  FaXiSipis  of  Dioscorides,  iv.  95. 

S.  nodosa  has  a  nearly  smooth  herbage,  which  when  bruised  smells 
like  elder.  The  root  is  whitish,  tubular,  aud  beset  with  fleshy  knots. 
The  leaves  are  stalked  ovate-oblong,  acute,  sharply  and  unequally 
serrated,  heart-shaped  at  the  base,  where  they  are  cut  away  as  it  were 
to  the  two  small  lateral  ribs.  The  flowers  are  a  little  drooping,  the 
corollas  of  a  dull-green,  with  a  livid  purple  lip,  the  calyx  is  smooth, 
the  capsule  ovate-obloug.  The  leaves  and  roots  are  said  to  be  purga- 
tive and  emetic.  They  have  a  bitter  taste  and  a  disagreeable  smell. 
A  decoction  is  used  by  farmers  to  cure  the  scab  in  swine.  Wasps 


greatly  resort  to  the  flowers.  Goats  eat  the  plant,  but  all  other 
animals  refuse  it.    It  is  native  mostly  throughout  Europe. 

S.  aquaiica  has  an  entirely  fibrous  root.  It  is  a  smooth  plant  of  a 
deep  shining  green-colour,  the  stem  is  quadrangular  downy,  the  leaves 
copiously  and  finely  serrated,  heart-shaped  at  the  base.  The  flowers 
are  in  clusters,  their  tube  is  green,  the  corolla  of  a  deep  red.  The 
capsule  globular.  This  plant  is  called  Water- Betouy,  Bishop's-Leaves, 
and  Broadwort.  Its  medicinal  properties  are  the  same  as  those  of 
S.  nodosa.  It  is  called  by  the  French  Herbe  du  Siege,  because  during 
the  siege  of  Rochelle  by  Cardinal  Richelieu  in  1628  the  garrison 
supported  themselves  in  extremity  by  eating  the  roots. 

There  are  73  species  of  Figwort ;  of  these  six  are  recognised  British 
plants. 

(Don,  Dichlamydeous  Plants  ;  Babington,  Manual  of  British  Botany  ; 
Burnett,  Outlines  of  Botany.) 

SCROPHULARIA'CE,E,  Figworts,  a  natural  order  of  Plants  be- 
longing to  the  dicarpous  group  of  Monopetalous  Exogens,  The 
plants  of  this  order  are  herbaceous  or  shrubby,  with  round  and 
knotless  or  square  and  nodose  stems.  Leaves  alternate,  undivided 
or  lobed,  sometimes  collateral ;  the  floral  ones  sometimes  double,  and 
placed  near  each  other.  The  inflorescence  is  variable,  usually  spicate, 
racemose  or  paniculate,  seldom  solitary.  The  calyx  is  5-parted,  seldom 
4-parted ;  the  sepals  often  unequal,  the  upper  one  being  largest,  the 
two  lowest  smaller,  the  lateral  ones  smallest ;  corolla  4-5-parted,  tube 
short  or  long,  limb  flat  or  erect,  nearly  equally  divided  or  labiate,  im- 
bricate in  aestivation  ;  stamens  2-4,  didynamous,  rarely  equal,  alternate 
with  the  lobes  of  the  corolla,  the  fifth  stamen  and  sometimes  the  three 
upper  ones  abortive;  anthers  2-celled,  or  sometimes  growing  together 
1-celled,  opening  longitudinally ;  ovary  superior,  2-celled,  many-seeded  ; 
style  simple;  stigma  mostly  simple,  entire,  emarginate  or  bifid,  often 
flattened,  occasionally  double  at  the  points  of  the  divisions  of  the 
style;  fruit  capsular,  seldom  berried,  bicarpellary,  2-celled,  some- 
times with  2  entire  or  bifid  valves,  sometimes  with  4  entire  ones, 
sometimes  opening  by  pores  or  lids,  dissepiment  parallel  or  opposite 
to  the  valves,  finally  loose  in  the  centre,  or  altogether;  placenta) 
adhering  to  the  dissepiment ;  seeds  indefinite,  albuminous. 

Scrophulariacea  are  nearly  allied  to  Solanaceo3,  and  in  some  instances 
it  is  difficult  to  say  to  which  of  these  two  orders  plants  may  belong. 
Bentham  separates  these  orders  by  a  purely  artificial  distinction,  con- 
sidering as  Solanacex  such  genera  as  have  a  plaited  corolla  and 
5  stamina,  and  as  Scrophulariacece  all  those  in  which  either  the  fifth 
stamen  is  wanting  or  the  aestivation  of  the  corolla  is  imbricated.  Of 
the  orders  with  irregular  flowers,  those  which  may  be  mistaken  for 
Scrophulariacex  are  Oesneracem  and  Orobanchacex,  which  are  distin- 
guished by  their  unilocular  ovarium  with  parietal  placentae ;  and  the 
Bignoniacece,  Cyrtandracea?,  and  Pedaliacece,  which  have  seeds  without 
albumen,  and  the  two  latter  have  a  unilocular  or  spuriously  2-4-locular 
fruit.  Lentibulacem  are  closely  allied  to  this  order,  but  are  distin- 
guished by  their  unilocular  fruit,  free  central  placentae,  and  minute 
embryo. 


c  a  e 

Khinanthus  hirsuta. 


a,  cutting,  showing  leaves  and  inflorescence ;  b,  corolla  opened,  showing 
didynamous  stamens ;  c,  personate  corolla,  and  calyx ;  d,  pistil ;  e,  fruit ;  /, 
seed  with  embryo  lying  in  the  albumen. 

The  Scrophulariaceoz  are  very  widely  diffused  over  the  surface  of 
the  earth,  being  found  in  the  whole  ran2e  of  climate  between  the 
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SCRUPARIA. 


SCYLLARID^E. 


coldost  point  at  which  vegotation  occurs  at  the  poles,  and  the  hottest 
parts  of  the  tropics.  In  the  torrid  zono  of  both  worlds  they  are  very 
abundant,  and  form  a  2Cth  part  of  the  flowering  plants  of  Europe  and 
a  30th  of  those  of  North  America.  In  Australia  and  New  Zealand 
they  are  common,  and  tho  barren  shores  of  Tierra  dol  Fuigo  produce 
several  species.  Scrophulariacem  are  in  general  suspicious  plants. 
Several  of  them  are  active  poisons,  and  though  all  do  not  possess 
deleterious  properties,  they  are  all  inoro  or  less  acrid.  Some  are 
esculent,  but  they  requiro  great  caution  in  their  preparation  as  food  : 
neat  or  vinegar  appears  to  lessen  or  destroy  their  injurious  principles, 
and  these  agents  should  bo  employod  in  preparing  them  for  use. 
Amongst  those  which  aro  odibloaro  the  Mimidus  luteus  and  M.guttalus, 
the  former  being  eaten  as  a  pot-herb  in  Peru,  and  the  latter  as  a  salad. 
[MlMULUS.]  A  chimenes  Cochinchinensis,  when  pickled,  is  much  esteemed 
in  the  country  where  it  grows  as  an  article  of  diet.  Many  of  the 
species  of  this  order  are  used  in  medicine  :  the  Digitalis  purpurea, 
or  Purple  Foxglove,  has  a  powerful  influence  on  the  system;  and  is 
a  valuable  remedy  in  many  diseases.  [Digitalis.]  Gratiola  officinalis, 
the  Hedge  Hyssop,  is  also  an  active  medicine,  and  so  efficacious  was 
it  once  esteemed  that  it  received  the  name  of  Qraiia  Dei.  Scro- 
phularia,  tho  genus  which  is  the  type  of  the  order,  derives  its  name 
from  the  resemblance  of  the  tumid  roots  of  some  of  the  species  to 
scrophulous  swellings  of  the  neck,  to  which  they  were  applied  upon 
the  absurd  supposition  that  nature  thus  pointed  out  the  remedies  for 
diseases.  S.  nodosa  has  a  bitter  taste,  and  a  decoction  of  its  leaves 
is  used  for  curing  the  scab  in  swine.  S.  aquatica  is  called  by  the 
French  Herbe  du  Siege.  [Scropholaria,]  There  are  170  genera  and 
1814  species — 14  are  British  genera. 

SCRUPARIA.  [Polyzoa.] 

SCRUPOCELLA.RIA.  [Polyzoa.] 

SCURVY-GRASS.  [Cochlearia.] 

SCUTELLA.  [Echinidje.] 

SCUTELLA'RIA  (from  the  Latin  '  Scutella,'  a  little  saucer,  in 
reference  to  the  form  of  the  calyx),  a  genus  of  Plants  belonging  to 
the  natural  order  Labiatce.  It  has  a  campanulate  bilabiate  calyx, 
the  lips  entire,  the  upper  one  with  a  concave  scale  on  its  back.  The 
tube  of  the  corolla  much  exserted,  2-lipped,  the  upper  lip  concave. 
The  filaments  simple ;  the  anthers  of  the  two  longer  and  inferior 
stamens  1-celled,  of  the  shorter  and  superior  stamen  2-celled.  The 
species  are  annual  or  perennial  herbs,  rarely  shrubs. 

S.  galericulata,  Skullcap,  has  branched  divaricate  stem9,  leaves  on 
short  petioles,  oblong,  lanceolate,  cordate  below,  crenate,  serrate ; 
flowers  axillary,  opposite,  and  on  short  pedicels.  The  corolla  is  largo 
and  blue.  The  whole  genus  is  remarkable  for  being  provided  with  a 
curved  elongated  support  to  its  nut.  This  species  was  once  con- 
sidered efficacious  in  •  certain  fevers.  It  is  plentiful  in  Europe,  Asia, 
and  North  America,  in  humid  places,  and  in  Britain. 

S.  minor,  Smaller  Skullcap,  is  a  humble  glabrous  plant,  with  its 
leaves  on  short  petioles,  the  lower  ones  broadly  ovate,  the  middle 
ones  ovate-lanceolate  with  the  base  cordate,  the  upper  ones  lanceo- 
late, rounded  at  the  base;  the  flowers  axillary,  opposite,  secured; 
the  corolla  almost  glabrous,  with  the  throat  hardly  dilated.  It 
is  a  native  of  Europe  and  Siberia,  in  damp  places,  and  of  Great 
Britain. 

S.  lateriflora  has  erect  fleshy  stems,  petiolate,  ovate-lanceolate  acu- 
minated leaves  rounded  at  the  base ;  the  upper  floral  leaves  hardly 
exceeding  the  calyces,  the  racemes  axillary  and  terminal,  the  flowers 
opposite  and  secund.  It  is  a  native  of  North  America,  on  the  margins 
of  ponds,  and  was  once  extolled  as  a  remedy  for  hydrophobia,  but 
on  no  good  grounds. 

Most  of  the  species  of  Scutellaria  are  very  pretty  ornamental  plants, 
and  will  grow  in  any  common  soil. 

(Babington,  Manual  of  British  Botany  ;  Lindley,  Flora  Medica.) 

SCUTIBRANCHIATA.  [Malacology.] 

SCYLLA'RID^E,  or  SCYLLA'RIANS,  a  tribe  of  Macrurous  Deca- 
pods, established  by  M.  Milne-Edwards  on  the  genus  Scyllarus  of 
Fabricius,  and  forming  one  of  the  most  remarkable  groups,  distin- 
guished at  the  first  glance  by  the  singular  conformation  of  the  external 
antennae. 


Jaw-Foot  of  Scyllarus. 

The  antennae  are  inserted  on  the  same  line  below  the  eyes  ;  the  first 
pair  are  slender,  and  present  nothing  remarkable ;  their  first  joint  is 
nearly  cylindrical  and  much  stouter  than  the  two  following  ones; 
finally,  they  terminate  by  two  very  short  multi-articulate  filaments. 
The  external  antennae  are  foliaceous  and  extremely  wide  ;  the  piece 
which  carries  the  auditory  tubercle  is  confounded  with  the  epistoine, 
and  followed  by  four  joints,  the  second  and  fourth  of  which  are 


lamellar  and  extremely  large.    Th<)  buccal  frame  in  small,  and  tb« 

jaw-fcot  are  moderato  and  nearly  pedifonn. 

M.  Milne-Edwards  divides  tho  tribe  into  three  genera,  Scyllarus, 
Thenus,  and  Ibacus. 

Scyllarus,  Kabr. — Tho  Scyllari,  properly  bo  called,  differ,  observes 
Milne-EdwardH,  from  the  other  crustacean*  of  the  Name  tribe  in  the 
general  form  of  their  body,  which  is  much  more  elongated  than  that 
of  the  others,  and  diminishes  but  very  little  in  width  towards  the 
tail.  The  carapace  is  much  longer  than  it  is  wide ;  tho  lateral  borders 
are  parallel.  Tho  orbits  aro  situated  very  far  away  from  the  median 
line,  very  near  the  external  angle  of  the  carapace,  but  not  reaching  it ; 
they  are  circular,  and  directed  upwards. 

S.  equinuxialit  is  of  a  yellowish  colour  mingled  with  red.  Length 
about  a  foot.    It  is  a  native  of  tho  Antilles. 


Scyllarus  equinoxialis. 


Thenus  (Scyllarus,  Fabr. ;  Thenus  (?),  Leach).  Body  very  much 
depressed,  and  much  narrowed  from  before  backwards.  Ocular 
peduncles  very  long.  Eyes  going  beyond  the  carapace  laterally ;  the 
orbitB,  directed  outwards,  occupy  the  external  angle.  Sternum  much 
wider  than  in  Scyllarus.  Abdomen  with  nearly  the  same  proportional 
length  as  in  those  crustaceans. 

T.  orientalis.    Length  about  eight  inches. 


Thenus 


Ibacus,  Leach. — Carapace  much  wider  than  it  is  long,  and  with  a 
lamellar  prolongation  on  each  side,  which  covers  the  greater  portion 
of  the  feet.    The  orbits,  instead  of  being  placed  near  the  external 
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angle  of  the  carapace,  are  very  far  distant  from  it.  The  abdomen  is 
very  short,  and  is  suddenly  narrowed  from  before  backwards. 


Carapace  of  Ibacus,  seen  from  above. 

/.  Peronii.  Length  about  five  inches.  It  inhabits  the  seas  of 
Australasia. 


SCYLLARUS.  [Scyllaridjs.] 

SCYLLI'ODUS,  a  genus  of  Fossil  Fishes.  [Fish.] 

SCYLLIUM.  [Squalidte.] 

SCYMNUS.  [Squalid.e.] 

SCYPHIA,  a  Fossil  genus  of  Spongiadce. 

SCY'TALE.  [Boims.] 

SCYTHIAN  LAMB.  [Barometz.] 

SCYTHROPS  (Latham),  an  Australian  genus  of  Birds  allied  to  the 
Toucans. 

SEA-ADDER,  a  name  given  to  the  Fifteen-Spined  Stickleback. 
[Gasterosteus.] 

SEA-APE.  [SQUALID2E.] 

SEA-BEAR.  [Bear] 
SEA-BREAM.  Tagellus.] 
SEA-BUCKTHORN.  [Hifpophae.] 
SEA-CALF.  [Phocidje.] 
SEA-COW.  [Phocidje.] 
SEA-CRAWFISH.  [Palinurus.] 
SEA-DACE.  [Labrax.] 

SEA-DEVIL,  a  name  for  the  Fishins;  Frog.  rLornivDiE.l 

SEA-DUCKS.  [Ducks.] 

SEA  EAR.  [Haliotid*.] 

SEA-EGQS.  [Echinidjs.] 

SEA-ELEPHANT.  [Phocida] 

SEA-FAN.  [Poltpifera.] 

SEA-FOX.  [Squalidje.] 

SEA-FROTH.  [Meerschaum.] 

SEA-HOLLY.  LEryngiuh.] 

SEA-HORSE.  [Hippopotamus.] 

SEA-KALE.  [Crambe.] 

SEA-LAVENDER.  [Statice.] 

SEA-LEOPARD.  [Phocidjb.] 

SEA-LION.  [Phocid^.] 

SEA-MOUSE.  [Annelida.] 

SEA-NEEDLE,  a  name  for  the  Gar-Fish.  [E.SOX.] 

SEA-NETTLE.  [Actinia.] 

SEA-NETTLES.  [Acaleph^.1 

SEA-OTTER'S  CABBAGE,  (Nercocyslis  Lutkeana). 

REA-PEA,  (Lathyrus  maritimus).  [Lathyrus.] 

SEA-PEN.  [Polypifera.J 

SEA-PIE.  [Charadriadjj.] 

SEA-PIKE.  [Belone.] 

SEA-POACHER.  [Aspidophorus,] 

SEA-RADISH.  [Rafhanus.] 

SEA-REED.  [Psamma.] 

SEA-ROCKET.  [Cakilk.] 


SEA-SCORPION.  [Cottus.] 

SEA-SNAIL.  [Discoboli.] 

SEA-SNIPE.  [Centriscus.] 

SEA-STARS.    [AsTERiAD*;  Eciiinodermata.] 

SEA-SWALLOWS.  [Sternid*i.] 

SEA-URCHINS.  [Echinidje.] 

SEA- WEEDS.  [Aloje.] 

SEA-WIFE.  [Labridje.] 

SEA-WOLF.  [Anarrhioas.] 

SEAFO'RTHIA,  a  genus  of  Plant?  belonging  to  the  natural  order 
Palmacece,  indigenous  to  the  eastern  coest  of  tropical  Australia,  and 
found  also  in  the  nearest  Asiatic  islands,  named  by  Mr.  Brown  in 
honour  of  Francis,  lord  Seaforth,  a  patron  of  botany.  The  species  are 
elegant  in  appearance,  with  pinnate  fronds,  the  flowers  polygamo- 
monoecious,  sessile  on  a  branched  spadix,  with  several  incomplete 
spathes,  the  male  flowers  above,  and  with  two  supporting  each  female 
flower.  The  calyx  and  corolla  are  trifid.  The  male  flowers  with 
numerous  stamens,  and  the  rudiment  of  a  pistil ;  the  female  flowers 
without  any  rudiments  of  stamens;  ovary  1-celled.  Style  very  short; 
stigmas  3,  spreading;  berry  fibrous,  small,  oval,  1 -seeded  ;  albumen 
ruminated ;  embryo  basilary.  The  genus  is  described  by  Labillardiere 
under  the  name  of  Ptychosperma. 

SEALS.  [Phocid.53.] 

SEBASTES.  [Scorpjsna.] 

SEBESTEN.  [Cordia.] 

SEBESTENS,  Lindley's  name  for  the  order  C'ordiacew.  [Cordiacea:.] 

SECALE,  a  genus  of  Grasses,  to  which  the  cultivated  Rye  belongs. 
The  flowers  are  arranged  on  a  spike  ;  the  spikelets  are  2 -flowered,  with 
a  long  stalked  rudiment  of  a  third  floret ;  the  glumes  are  subulate. 
In  other  respects  this  "genus  strongly  resembles  Triticum,  to  which  the 
Common  Wheat  and  Couch-Grass  belong.  [Triticum.] 

S.  ccreale,  Rye,  has  the  glumes  1-nerved  and  shorter  than  the 
spikelet ;  the  rachis  is  very  tough.  This  plant  is  extensively  cultivated 
in  Europe,  and  nowhere  has  been  observed  in  a  truly  wild  state,  away 
from  the  possibility  of  escape  from  cultivation,  being  sown  by  the 
agency  of  man.    [Rye,  in  Arts  and  Sc.  Div.] 

S.  montanum  has  the  rachis  hairy,  brittle;  glumes  with  a  short 
point;  the  root  fibrous.  It  i3  foimd  on  the  gravelly  mountains  of 
Sicily. 

S.  villosum  is  also  a  European  species,  in  which  the  spicules  are 
4-flowcred,  and  the  glumes  have  2  or  3  strong  ribs.  It  is  found  in 
France. 

(Wood,  Tourists'  Flora.) 

SECAMO'NE,  a  genus  of  Plants  belonging  to  the  natural  order 
Asclepiadacece,  found  in  the  warm  parts  of  India,  Africa,  Australia,  and 
in  the  West  Indies.  The  name  is  probably  derived  from  the  Arabic 
Sukmoonya,  as  this  is  the  proper  name  in  Prosper  Alpinus  of  the 
Secamone  Alpinii,  or  Periploca  Secamone  of  Linnams.  The  genus 
Secamone  is  characterised  by  having  a  qu'inquifid  calyx  and  corolla,  the 
latter  being  rotate  ;  stamineous  crown  5-leaved,  with  the  leaflets  com- 
pressed laterally ;  pollen  masses  20,  erect ;  stigma  coarctate  at  top ; 
follicles  smooth;  seeds  numerous,  hairy  at  the  umbilicus.  The  species 
form  erect  or  climbing  smooth  shrubs  with  opposite  leaves ;  the 
flowers  are  small,  and  the  inflorescence  in  cymes,  which  are  dichoto- 
mous,  arising  from  between  the  petioles. 

Some  of  the  species  of  Secamone  secrete  a  considerable  quantity  of 
an  acrid  principle,  which  makes  them  useful  as  medicines.  Thus  the 
roots  of  S.  emetica,  being  emetic  in  action,  are  employed  as  a  substi- 
tute for  Ipecacuanha  ;  whilst  the  substance  called  Smyrna  Scammony 
is  said  to  be  obtained  from  the  Egyptian  species,  S.  Alpini  of  Roemer 
and  Schultes,  the  S.  jEgyptiaca  of  Brown. 

SECRETARY-BIRD.  [Gypogeranus.] 

SECRETING  GLANDS.   [Gland;  Secretion.] 

SECRETION,  in  the  Animal  Kingdom,  is  that  process  by  which 
substances  are  separated  from  the  blood,  either  for  some  ulterior 
purpose  in  the  body,  or  to  be  thrown  off  as  useless  and  effete  matter. 
The  term  '  secretions '  is  often  applied  to  those  substances  alone  which 
are  separated  from  the  body  for  the  purpose  of  being  thrown  off,  but 
everything  that  is  formed  or  separated  from  the  blood  by  the  action 
of  the  cells  should  be  regarded  as  a  secretion.  The  term  '  excretion' 
is  applied  to  those  secretions  which  are  thrown  off  from  the  body,  as 
the  urine,  perspiration,  &c. 

The  process  of  secretion  in  animals  is  less  complicated  generally 
than  the  same  process  in  plants  ;  for  whilst  in  the  plant  all  the 
materials  for  its  nutrition  must  undergo  a  process  of  change,  this  is 
only  the  case  with  a  certain  number  of  the  secretions  of  animals.  In 
the  great  proportion  of  cases  of  nutrition  effected  by  Becretions  in  the 
animal,  it  consists  in  merely  separating  the  materials  of  growth  from 
the  blood,  where  they  already  exist.  It  is  more  especially  in  the  case 
of  materials  that  are  to  be  got  rid  of  from  the  animal  system  that  the 
greatest  amount  of  chemical  change  is  observed,  as  in  bile,  milk, 
saliva,  &c.  But  even  in  some  of  these  cases,  as  in  the  uric  acid,  and 
urea  of  the  urine,  and  carbonic  acid  from  the  lungs,  the  substances 
got  rid  off  seem  previously  formed  in  the  blood. 

In  all  cases  the  secretions  of  the  animal  body  are  found  to  take 
place  in  organs  presenting  three  elementary  conditions: — 1,  Cells; 
2,  a  Basement  Membrane ;  3,  Bloodvessels.  Of  these  the  only  element 
universally  necessary  is  the  cell.    As  we  find  that,  amongst  the  lowest 
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animals,  wbero  neither  bloodvessels  nor  basement  membranes  are 
present,  the  cell  Las  the  power  of  forming  special  products,  and  sepa- 
rating them  from  the  lluid  by  which  it  may  bo  Hurrounded.  [Cells; 
Glands;  Membrane;  Intestines.] 

On  the  surface  of  Berous  membranes  a  serous  liquid  is  formed,  which 
is  supposed  to  bo  simply  an  exudation  or  oozing  from  the  vessels 
supplying  the  membrane.  Whether  such  exudations  are  entitled  to 
the  name  of  secretions  is  doubtful.  Various  circumstances  Influence 
the  function  of  secretion  iu  the  higher  animals.  Among  those  may  be 
mentioned : — 

1.  The  quantity  of  blood. 

2.  The  composition  of  the  blood. 

3.  The  state  of  the  nervous  system. 

An  increased  supply  of  blood  generally  increases  secretion.  At  the 
same  time  an  iucreased  socretion  from  a  part  will  draw  a  larger 
quantity  of  blood  to  a  part,  so  that  these  conditions  react  on  each 
other.  There  are  however  diseased  conditions  in  which  an  increased 
supply  of  blood  to  an  organ  suspends  altogether  secretion  from  a  part. 
This  is  the  case  in  some  stages  of  inflammation  of  the  mucous 
membranes. 

That  secretion  is  dependent  on  the  supply  of  materials  in  the  blood 
is  frequently  observed.  Thus  when  one  kidney  is  diseased  the  blood 
gets  a  larger  supply  of  urea,  and  the  other  kidney  throws  off  a  much 
larger  quantity  than  it  otherwise  would  do.  The  kidney  also  grows 
larger,  and  this  indicates  the  relation  between  nutrition  and  secretion. 
At  the  same  time  in  diseased  conditions  we  have  exceptions.  In  gout 
the  kidneys  seem  unable  to  carry  off  the  lithic  acid  from  the  blood, 
whilst  in  rheumatism  the  lithic  acid  is  so  freely  carried  off  that  none 
is  found  in  the  blood. 

The  nervous  system  in  the  higher  animals  exerts  a  powerful  influence 
on  the  secretions.  Excitement  of  the  mind  will  produce  tears.  Fear 
and  anxiety  increase  the  intestinal  and  urinary  secretions.  Injuries 
to  the  spinal  cord  increase  the  phosphate  in  the  urine.  The  thought 
of  food  increases  the  flow  of  saliva.  The  mother's  breast  fills  with 
milk  at  the  thought  of  or  sight  of  her  infant.  Under  the  influence 
of  passion  or  fear  the  milk  becomes  changed  in  composition,  and 
injurious. 

The  purposes  which  the  secretions  serve  are  various.  Some,  as 
already  stated,  have  no  other  purpose  than  to  moisten  the  several 
parts  of  the  body ;  others  are  appropriated  to  the  service  of  important 
functions,  as  the  saliva,  the  gastric  juice,  the  bile,  and  the  pancreatic 
aud  intestinal  fluids,  which  all  assist  iu  digestion.  Such  also  are  the 
tears,  which  serve  for  the  cleansing  of  the  front  of  the  eye ;  the  milk 
for  the  food  of  the  offspring ;  and  various  materials  for  the  defence 
and  comfort  of  the  animal,  and  for  the  propagation  of  the  species. 
Other  secretions  again,  which  are  commonly  called  excretions,  are  the 
refuse  of  the  blood,  and  if  retained  in  it  would  exercise  an  injurious 
influence  on  the  whole  economy  ;  such  are  the  cutaneous  perspiration, 
the  urine,  and  those  parts  of  the  bile  and  intestinal  fluids  which  are 
not  used  in  digestion.  [Bile;  Gland;  Intestines;  Liver;  Mammary, 
Gland;  Milk;  Mucus;  Pancreas;  Saliva;  Skin;  Stomach.] 

SECRETIONS  OF  PLANTS  are  those  substances  which  are  found 
in  Plants,  and  which  have  been  formed  by  the  action  of  the  cells  upon 
the  compounds  which  have  been  taken  up  into  the  plant  as  food. 
[Sap.]  From  this  point  of 'view  all  substances,  whether  composing  a 
part  of  the  tissue  of  plants  or  thrown  out  upon  their  surface,  are 
regarded  as  secretions. 

Although  the  term  secretion  is  generally  connected  with  the  idea 
of  separating  for  the  purpose  of  throwing  off,  or  getting  rid  of  a 
product,  it  is  very  manifest  that  such  a  use  of  the  term  would 
restrict  its  application  to  the  substances  which,  amongst  animals, 
are  called  excretions.  It  does  not  appear  that  any  one  class  of  sub- 
stances can  be  called  excretions  more  than  another  in  the  vegetable 
kingdom.  It  is  true  that  a  theory  of  the  practice  of  'rotation  of 
crops '  supposes  it  to  depend  on  poisonous  excretions  given  off  by 
the  roots  of  one  plant  which  are  not  poisonous  to  another.  But  the 
facts  brought  forward  to  support  this  theory  are  doubtful,  and  other 
explanations  of  the  necessity  of  rotation  have  been  given.  [Root.] 

Iu  plants  the  organs  of  secretion  are  simpler  than  those  of  animals,  as 
they  have  no  fixed  reservoir  from  which  to  draw  the  materials  of  secre- 
tion, as  the  blood.  This  function  however  seems  to  be  performed  in 
both  plants  and  animals  on  the  same  general  plan.  It  is  in  both  cases 
in  the  interior  of  the  cell  that  the  most  remarkable  instance  of  the 
process  takes  place.  In  the  plant  the  compounds  changed  are  simpler, 
whilst  the  chemical  forces  in  action  during  secretion  are  stronger  than 
in  animals.  All  the  important  secretions  of  plants  are  compounds  of 
the  four  organic  elements  :  carbon,  hydrogen,  oxygen,  and  nitrogen. 
These  enter  the  plant  in  the  form  of  carbonic  acid  and  ammonia. 
Out  of  these  compounds  the  various  substances  that  give  the  hard- 
ness to  the  wood  of  plants,  the  nutritive  value  to  their  seeds,  roots, 
and  other  parts,  the  colour  and  scents  of  their  leaves  and  flowers,  with 
the  medicinal  virtues  of  many  special  plants,  are  formed.  The  sub- 
stances thus  produced  are  easily  distinguishable,  and  may  be  divided 
into  two  great  classes. 

First,  Nutritive  or  Assimilable  Secretions,  that  is,  substances  which 
having  been  formed  in  the  plant,  are  used  for  forming  its  tissues,  and 
constructing  the  mass  of  which  it  is  composed.  The  principal  sub- 
stances which  are  thus  employed  are  cellulose,  starch,  sugar,  oil,  and 


protein.  The  first  four  aro  distinguished  by  containing  the  element* 
carbon,  hydrogen,  and  oxygen,  whilst  the  latter  Mutant  in  addition 
nitrogen.  [Cellulose;  Dextrine;  Starch;  Sugar  ;  Oil;  Protein.] 

These  substances  are  found  universally  in  the  vegetable  kingdom. 
No  cell  can  bo  formed  without  one  of  the  ternary  compounds,  and  n 
portion  of  the  quaternary  substance  in  some  form.  Hence  they  are 
called  iu  relation  to  tho  plant  Nutritive  Secretions.  These  substances 
aro  also  oasily  convertible  tho  one  into  tho  other;  the  sugar  may  bo 
converted  into  starch  or  cellulose,  and  vice  versa,  and  thus  their 
powers  and  properties  are  essentially  connected  with  tho  assimilative 
processes  of  the  plant. 

Tho  second  class  of  substances  aro  called  Non-Assimilable  or  Special 
Secretions  of  Plants.  They  are  substances  which  are  not  found  in 
every  part  of  every  plant.  When  once  formed  also  they  are  no? 
liable  to  change,  and  are  certainly  never  converted  into  the  nutri',iv<j 
secretions  ;  hence  they  are  called  non-assimilable.  Some  of  these  sub- 
stances are  very  generally  diffused  amongst  plants,  as  chlorophyle, 
which  is  the  substance  winch  gives  the  peculiar  green  to  the  leaves 
aud  other  parts  of  plants.  [Chlorophtle.] 

These  secretions  are  very  numerous,  aud  may  bo  classed  under 
certain  general  heads. 

1.  Colouring  matters.  To  this  head  may  be  referred  chlorophyle; 
the  colouring  principle  of  tho  petals  of  plants  seems  also  to  bo  a 
modification  of  this  substance.  There  are  however  other  colouring 
matters  in  plants,  such  as  those  used  by  the  dyer,  aud  which  do  not 
give  any  colour  to  the  plants  in  which  they  exist,  which  have  never- 
theless a  very  definite  chemical  composition,  and  by  combining  with 
various  other  substances  produce  the  colours  used  by  the  manufac- 
turers of  coloured  cotton,  linen,  silk,  and  woollen  cloths  of  various 
kinds.  These  colouring  matters  would  appear  to  arise  from  tho 
decomposition  of  the  assimilable  secretions,  as  many  of  them  bear  a 
close  relation  to  both  the  ternary  and  quaternary  forms  of  these 
secretions. 

2.  Acids.  Substances  having  an  acid  reaction,  and  capable  of 
combining  with  the  oxides  of  the  metals,  are  very  common  in  the 
vegetable  kingdom.  The  most  familiar  forms  are  those  which  occur 
in  fruits,  as  the  oxalic,  citric,  malic,  and  tartaric  acids.  Oxalic  acid  is 
found  in  the  Oxalis  Acetosella,  hence  its  name,  and  other  forms  of 
Oxalidacece.  It  is  also  found  in  the  Cactacece  and  Pohjgonacece.  In 
the  latter  order  it  exists  in  the  species  of  Rheum  (Rhubarb),  used  for 
making  pies,  and  also  in  the  Sorrels  (Rume.r).  In  all  these  cases  it  is 
combined  with  the  oxide  of  some  metal,  either  potassium  or  calcium. 
Iu  Sorrel  {Rumex  ace(osa)  it  exists  as  a  quiuoxalate  or  superoxalate  of 
potass,  which,  when  separated,  is  called  Salts  of  Sorrel.  In  the 
Cactacece  it  exists  as  an  insoluble  oxalate  of  lime,  in  the  form  of 
raphides.  These  bodies,  which  are  merely  needle-like  crystals  of 
this  salt,  are  very  common  in  the  vegetable  kingdom.  Citric  Acid  is 
found  in  the  fruits  of  the  order  Auranliacece,  as  the  lemon,  orange, 
lime,  shaddock,  &c.  It  is  easily  separated  from  these  fruits  in  a 
crystalline  form.  It  is  soluble  in  all  its  combinations  with  the  oxides 
of  the  metals,  hence  it  does  not  occur  as  oxalic  acid  in  the  form  of 
raphides.  Tartaric  Acid  is  found  in  the  juice  of  the  grape.  Though 
closely  resembling  citric  acid,  it  differs  iu  forming  au  insoluble  com- 
pound with  potass.  This  compound  is  the  supertartrate  of  potass,  or 
cream  of  tartar  of  the  shops.  This  salt  is  deposited  whenever  grape- 
juice  is  allowed  to  stand.  It  forms  the  basis  of  the  tartar  of  wine 
procured  from  the  lees.  This  property  of  tartaric  acid  makes  the 
juice  of  the  grape  the  most  efficient  compound  from  which  to  make 
wine.  The  juice  of  fruits  containing  citric  acid,  whose  salts  are 
soluble,  are  much  less  fitted  for  wine-making.  Malic  Acid  i3  the  acid 
found  in  the  apple,  and  which  gives  the  sour  taste  to  verjuice,  as  also 
to  the  fermented  juices  of  the  apple  and  pear — cider  and  perry. 

The  chemist  has  described  a  very  large  uumber  of  organic  acids  as 
present  in  plants,  and  every  day  is  increasing  their  number.  Many  of 
the  colouring  matters  appear  to  be  acids,  which  assume  their  par- 
ticular colours  by  combination  with  metallic  oxides,  such  as  the 
lecanoric,  orsellic,  erythric,  and  parellic  acids,  obtained  from  lichens, 
used  in  making  cudbear  and  archil.  The  vegetable  alkalies,  or  alka- 
loids, are  also  found  in  combination  with  acids ;  thus,  aconitine  is 
found  in  combination  with  aconitic  acid,  morphia  with  meconic  acid, 
and  a  variety  of  others. 

The  acids  generally  occur  in  combination,  and  sometimes  supplant 
each  other.  Even  mineral  acids  will  sometimes  take  the  place  of 
organic  acids ;  thus  sulphuric  acid  is  sometimes  found  combined  with 
morphia  in  the  place  of  meconic  acid.  On  the  other  hand,  the 
metallic  oxides  will  sometimes  take  the  place  of  the  alkaloid,  and  be 
found  iu  combination  with  the  organic  acid.  In  the  instance  however 
of  gallic  and  tannic  acids,  there  appears  to  be  no  combination  with 
alkalies  or  alkaloids.  Tannic  acid,  formerly  called  tannine,  is  found 
very  generally  present  in  the  woody  parts  of  plants.  It  is  supposed 
to  result  from  the  decomposition  of  cellulose.  Theoretically,  it  may 
easily  be  formed  out  of  carbonic  acid  and  water.  Whether  it  passes 
through  the  stage  of  cellulose  is  doubtful.  It  is  of  great  use  in  the 
arts,  especially  in  tanning  and  dyeing,  and  for  these  purposes  it  is 
obtained  from  the  bark  of  oak,  elm,  willow,  sumach,  and  other  trees. 
It  exists  in  the  fruits  of  the  Chrysobalanacew,  and  the  legumes  which 
are  called  '  divi  divL'  The  vegetable  extracts  called  catechu,  or  cutch, 
aud  the  exudations  which  are  sold  by  the  uame  of  kino  consul 
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principally  of  tannic  acid.  This  acid  is  converted  into  gallic  acid  by 
oxidation.  Such  a  process  takes  place  during  the  formation  of  the 
galls  produced  by  the  puncture  of  insects  in  the  buds  of  many  of  the 
species  of  Quercus,  especially  Q.  infectoria.  These  excrescences  are 
called  gall-nuts,  and  from  the  presence  of  this  acid  in  them  it  has 
been  called  gallic  acid.  [Galls;  Qdeucus;  Acacia;  Pterocarpus.] 

The  alkaloids  are  substances  found  in  the  leaves,  fruits,  bark,  and 
other  parts  of  plants.  They  are  some  of  them  peculiar  to  particular 
species  of  plants,  whilst  others  arc  more  generally  diffused.  Many  of 
them  possess  extraordinary  properties  in  relation  to  the  animal  king- 
dom, producing  poisonous  effects  :  such  are  strychnia,  from  the 
Strychnos  Nux  Vomica ;  morphia,  from  the  Papavcr  somniferum  ; 
conia,  from  the  Conium  maculatum.  These  substances  are  always 
found  in  combination  with  organic  or  mineral  acids.  There  is  how- 
ever another  class  of  substances  closely  resembling  these  in  their 
composition  and  action,  which  do  not  combine  with  acids.  These  are 
called  neutral  principles  :  such  is  theine,  the  principle  found  in  tea, 
coffee,  and  Paraguay  tea ;  and  theobromine,  the  principle  of  cocoa. 

The  volatile  oils  are  another  group  of  secretions  of  great  interest. 
They  differ  in  composition  and  character  from  the  mixed  oils,  and  do 
not  appear  to  belong  to  the  assimilable  secretions.  They  are  many  of 
them  used  as  perfumes — others  as  stimulant  medicines,  and  are 
remarkable  for  the  interesting  compounds  they  can  be  broken  up  into 
by  the  agency  of  chemistry.  Their  investigation  is  throwing  much 
light  on  vegetable  chemistry.  [Oils.] 

The  resin3  are  a  group  of  substances  standing  in  a  similar  relation 
to  the  fixed  oils,  as  the  volatile  oil*.  They  do  not  appear  to  be  assimi- 
lable, they  are  only  occasionally  formed,  and  present  special  properties 
in  particular  plants.  They  are  often  combined  with  gum,  forming 
the  substances  called  gum-resins,  and  from  this  combination  it  may  be 
supposed  they  are  directly  formed  from  the  ternary  assimilable  secre- 
tions. When  occurring  with  gum,  as  in  tLc  case  of  the  gum-resins  of 
the  Umbelliferce,  or  without  gum,  as  in  the  resins  of  the  Coniferce  and 
in  Myrrh,  they  are  combined  with  volatile  oils,  which  appears  to  give 
them  their  peculiar  odours,  flavours,  and  action.  In  the  Coniferce  the 
volatile  oil  they  arc  combined  with  is  the  same  in  most  species,  aud 
is  used  in  the  arts  under  the  name  of  oil  or  spirits  of  turpentine. 
[Conifer*.]  Wax  is  also  very  commonly  found  in  plants,  and  h  is  a 
relation  with  the  fixed  oils.  [Wax,  Arts  and  Sci.  Div.]  Caoutchouc 
and  Gutta-Percha  are  also  compounds  belonging  to  the  non-assimi- 
lable group  of  vegetable  secretions,  and  are  remarkable  for  the  absence 
of  either  oxygen  or  nitrogen.    [India  Rubber  ;  Isonandra.] 

Although  the  processes  by  which  these  products  may  be  gradually 
elaborated  in  the  vegetable  kingdom  may  be  very  numerous  and  much 
more  complicated  than  any  processes  with  which  we  are  at  present 
acquainted,  we  can  readily  explain  their  formation  from  the  carbonic 
acid,  water,  and  ammonia,  taken  up  by  plants,  and  the  loss  of  oxygen. 

The  following  tables  illustrate  this  process,  with  regard  to  several 
of  the  substances  mentioned  : — 

TABLE  01'  SUBSTANCES  formed  from  carbonic  acid  and  water, 
BY  THE  loss  of  oxygen. 


TABLE  OF  SUBSTANCES  FORMED  FROM  CARBONIC  ACID,  AMMONIA, 
AND  WATER,  BY  THE  LOSS  OF  OXYGEN. 


Substance  formed. 

Carbonic 
Acid  used 
in  eqs. 

Water 
used 
in  eqs. 

Ammonial 

used  in 
eqs. 

Oxygen 
lost  in 
eqs. 

Name. 

Formula. 

Asparagine . 

N„  H10, 

°8 

8 

4 

2 

12 

Indigo    .  . 

N,  H„ 

o, 

16 

3 

1 

33 

Nicotine.  . 

c10, 

N,  H8 

10 

8 

1 

28 

Coniine  .  . 

c,6, 

N,  H„ 

10 

16 

1 

48 

Morphine  . 

N,  H20, 

o8 

35 

17 

1 

81 

Quinine. 

C20 

N,  H12, 

0. 

20 

9 

1 

43 

Strychnine  . 

C44> 

N2,  HS!, 

O4 

44 

16 

2 

106 

Theine   .  . 

N4,  H10, 

°4 

16 

0 

6 

28 

Albumen 

°,i  • 

N27,Hl69 

o08 

216 

88 

27 

452 

Cascine  .  . 

^288 

N36,H22g, 

09„ 

288 

120 

36 

612 

SEDTJM.  73g 


It  should  not  however  be  lost  sight  of  that  other  elements  besides 
the  four  organic  are  constantly  found  present  in  the  secretions  of 
plants.  Sulphur  and  phosphorus  are  found  in  fibrine,  caseine,  and 
albumen.  The  alkalies  and  alkaline  earths  are  found  very  commonly 
associated  with  all  these  secretions,  and  it  is  very  certain  that  plants 
will  not  form  their  secretions  unless  the  inorganic  elements  are] 
present.    [Sap  ;  Root.] 

SECRETIONS,  VEGETABLE.    [Secretions  of  Plants.] 

SEC  UNDINE.  [Seed.] 

SECURI'FERA,  a  family  of  Hymenopterous  Insects  of  the  Section 
Tercbrantia,  the  species  of  which  are  chiefly  distinguished  by  their 
having  the  abdomen  sessile,  or  joined  to  the  thorax  so  as  to  appear  a 
continuation  of  that  part,  aud  not  separated  by  a  slender  peduncle. 
In  the  females,  the  abdomen  is  provided  with  a  saw-like  apparatus 
which  not  only  serves  for  depositing  the  eggs,  but  for  preparing  a 
place  for  their  reception.  The  larva!  greatly  resemble  those  of  lepid- 
opterous  insects,  and,  like  them,  feed  upon  plants ;  they  are  cylin- 
drical, soft,  and  fleshy;  have  the  head  vertical,  and  the  three  thoracio 
segments  each  provided  with  a  pair  of  legs;  besides  these,  the  abdomen 
is  often  provided  with  pro-legs. 

The  Securiftva  are  divided  by  Latreille  into  two  sections,  the 
Tcnthrcdinetce  and  the  Uroccrata,  The  first  corresponds  with  the 
genus  Tenthrcdo  of  Linnaeus,  the  species  of  which  have  the  mandibles 
elongated  and  compressed  ;  the  maxillary  palpi  are  six-jointed,  and  the 
labial  have  four  joints;  the  four  wings  are  always  divided  by  the 
nervures  into  numerous  cells.  The  abdomen  is  composed  of  nine 
segments,  the  last  of  which  is  provided  with  an  oviduct  composed  to 
two  serrated  lamellae;  these  are  pointed  and  lodged  between  two 
others  forming  a  kind  of  sheath.  By  means  of  this  saw-like  ovipositor 
the  female  Tenthrcdo  bores  holes  in  the  stems  and  other  parts  of  plants, 
in  which  she  deposits  her  eggs.  In  each  hole,  after  the  egg  or  eggs  are 
deposited,  a  liquid  is  injected,  the  use  of  which,  it  is  supposed,  is  to 
prevent  the  closing  of  the  opening.  The  wounds  thus  made  increase 
in  volume,  and  form  excrescences,  which  are  either  hard,  or  soft  and 
pulpy,  according  to  the  nature  of  the  plant  or  of  the  part  wounded. 
These  tumours  then  form  the  domicile  of  the  larvae,  which  inhabit  them 
either  solitarily  or  in  society,  and  in  them  undergo  their  metamor- 
phosis. Generally  however  the  larvae  of  the  Tenthredinidce  live  exposed 
on  the  leaves  of  the  plants  upon  which  they  feed,  and  these  larvae  are 
usually  observed  with  the  body  more  or  less  rolled  in  a  spiral  manner. 
When  about  to  assume  the  pupa  state,  they  inclose  themselves  in  a 
cocoon  which  is  sometimes  fixed  to  the  plant,  but  frequently  they  bury 
themselves  in  the  ground  previously  to  assuming  the  pupa  state. 

The  second  section  (Urocerata)  is  distinguished  from  the  preceding 
by  the  mandibles  being  short  aud  stout,  the  ligula  entire;  the  ovi- 
positor of  the  females  is  sometimes  exserted  and  composed  of  three 
slender  appendages,  and  sometimes  spirally  rolled  within  the  abdomen. 
It  is  composed  chiefly  of  the  Linnaaan  genus  Sirex. 

SEDGE.  [Cladium.] 

SEDGE-WAUBLERS.  [Sylviad*.] 

SEDGES.  [CyPERACE/E.] 

SEDUM,  a  genus  of  Plants  belonging  to  the  natural  order  Crassu- 
lacece.  It  is  known  by  possessing  a  5-parted  calyx  with  ovate  usually 
turgid  leaf-shaped  sepals ;  five  petals,  which  are  usually  spreading ; 
ten  stamens,  an  hypogynous  scale  at  the  base  of  each  carpel;  five 
carpels.  They  are  mostly  herbs  or  shrubby  plants,  with  stems 
usually  branched  from  the  base.  The  fiowerless  stems  are  crowded 
with  leaves,  which  are  alternate,  seldom  opposite,  fleshy,  terete  or  flat, 
and  en  the.  The  flowers  are  commonly  yellow,  sometimes  white  or 
blue,  and  are  arrayed  in  cymes.  The  species  of  Sedwn  are  inhabit- 
ants of  the  temperate  and  warmer  parts  of  the  earth,  and  are  mostly 
found  in  dry,  barren,  rocky,  or  arid  situations  where  nothing  else  will 
grow.  Their  roots  appear  to  serve  only  the  purpose  of  {holding  them 
in  the  ground,  whilst  their  leaves  are  so  constructed  that  they  absorb 
moisture  from  the  air,  and  prevent  its  being  again  evaporated. 

S.  Rhodiola,  Rose-Root  Stonecrop,  or  Rhodiola.  Leaves  flat,  oblong, 
serrated  at  the  apex,  glabrous,  glaucous ;  root  tuberous  ;  stems  single  ; 
flowers  with  4  petals,  8  anthers,  and  dioecious  from  abortion.  It  is  a 
native  of  mountainous  districts  of  the  middle  of  Europe,  of  Siberia, 
and  north  America.  In  Great  Britain  it  is  found  on  mountains  in  the 
north  of  England,  Scotland,  and  Wales.  It  is  a  glaucous  plant  with 
yellow  flowers.  The  root,  when  dried,  has  a  sweet  taste  and  smell, 
and  hence  its  common  name.  The  leaves  have  been  used  as  a  cata- 
plasm in  headache,  aud  the  root  has  been  supposed  to  possess  anti- 
scorbutic qualities.  In  Greenland  it  is  eaten  as  a  salad.  This  and  some 
allied  species  constituted  the  genus  Rliodiola,  but  the  difference  between 
them  and  Sedum  does  not  justify  the  separation. 

S.  Telephium,  Orpine,  or  Tuberous  Stonecrop.  Leaves  oblong  or 
oval,  attenuated  at  the  base,  flat,  toothed,  glabrous ;  stems  erect ; 
cymes  corymbose,  terminal ;  stamens  equal  in  number  with  the  petals. 
It  is  found  on  rocks,  walls,  and  dry  stony  places  in  most  parts  of 
Europe :  in  Great  Britain  it  is  met  with  on  the  borders  of  fields,  in 
hedges  and  bushy  places,  on  a  gravelly  or  chalky  soil.  Several 
varieties  have  been  described,  and  sometimes  as  species.  The  most 
frequent  is  one  with  purple  flowers,  6'.  T.  purpureurn.  The  leaves  of 
this  plant  are  sometimes  eateu  as  a  salad;  and  in  former  times  the  roots 
were  in  request  as  a  remedy  in  haemorrhoids  and  other  diseases. 

&  Anacampseros,  Anacampseros,  or  Evergreen  Orpine.  Leaves 


Substance  formed. 

Carbonic 
Acid  used 
in  eqs. 

Water 
used  in 
eqs. 

Oxygen 
lost  in 
eqs. 

Name. 

Formula. 

Oxalic  Acid  (dry)  . 

c2, 

H, 

0 

2 

1 

1 

Gallic  Acid  .    .  . 

c„ 

n3, 

0, 

7 

3 

12 

Tartaric  Acid  .  . 

c8, 

Hw 

012 

8 

6 

10 

Malic  Acid  .    .  . 

H0> 

Oi„ 

8 

6 

12 

Citric  Acid  .     .  . 

^121 

H8> 

°U 

12 

8 

18 

Meconic  Acid    .  . 

c14, 

«4. 

O14 

11 

4 

18 

Cellulose     .    .  . 

H8, 

Os 

12 

8 

24 

Starch  .... 

C12. 

Hjo 

o,„ 

12 

10 

24 

Cane  Sugar  .    .  . 

f-l  21 

En, 

On 

12 

11 

24 

Glucose  (dry)   .  . 

C,2, 

■ii. 

12 

12 

24 

Quassiine     .    .  , 

t-20> 

"12. 

°o 

20 

12 

46 

Salicine  .... 

C"2  6, 

His 

°14 

26 

18 

56 

Oil  of  Turpentine  . 

C,0. 

H8 

10 

8 

28 

Oil  of  Lemons  .  . 

C5, 

H, 

5 

4 

14 

Oil  of  Juniper  .  . 

cI5, 

H« 

15 

12 

42 
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wedge-shaped,  obtuse,  entire,  nearly  sessile,  altornato,  flat,  smooth ; 
stems  decumbent;  flowers  corymbose.  It  is  a  native  of  rocks  on  tho 
higher  mountains  of  Piedmont,  Savoy,  Switzerland,  &c.  It  is  often 
cultivated  in  gardens.  It  is  a  trailing  plant,  with  beautiful  purple 
flowers.    It  was  also  formerly  used  in  medicine. 

S.  acre,  Acrid  Stonecrop.  Status  rather  creeping;  branches  erect; 
leaves  ovate,  fleshy,  sessile,  subereet,  alternate,  glabrous ;  flowers 
sessile,  ou  a  trifid  cyme ;  petals  lanceolate,  acuminated.  It  is  one  of  the 
most  common  of  the  genus,  and  is  found  ou  walls,  roof-i  of  houses,  rocks, 
and  dry  places,  all  over  Europe.  When  chewed  in  fho  tnoutb,  it  has 
a  hot  biting  taste  ;  hence  it  is  frequently  called  Wall  Pepper.  When 
applied  to  the  skin,  it  produces  vesication;  and,  taken  internally,  it 
causes  vomiting. 

S.  album,  Whito  Stonecrop.  Branches  perennial,  rooting ;  leaves 
club-shaped,  green,  flattish,  glabrous;  cymes  branched,  terminal,  sub- 
corymbose  ;  petals  bluntish.  The  flowers  are  cymose  and  white.  It 
is  a  native  of  Hurope,  in  dry  meadows,  ou  walls  and  rocks.  It  is  raro 
in  England.  With  many  of  the  more  common  Stonecrops,  this  species 
has  been  used  in  medicine,  and  also  eaten  cooked,  or  as  a  salad. 

SEED,  in  Botany,  is  that  part  of  a  plant  which  contains,  within 
several  coverings,  the  embryo  or  young  plant,  and  is  itself  covered 
over  with  the  various  parts  of  the  pericarp  or  fruit.  The  seed  in  its 
young  state  is  called  the  Ovule,  or  Seed-Bud,  which  is  found  in  the 
interior  of  the  Ovary,  or  Germen,  at  a  very  early  period  of  its  growth. 
When  the  ovules  are  first  seen  they  are  like  little  warty  excrescences 
on  tho  inside  of  the  Ovarium,  composed  of  delicate  cellular  tissue. 
As  they  increase  in  size  they  elongate,  and  may  then  be  divided  into 
two  parts,  a  central  portion,  consisting  of  cellular  tissue,  called  the 
Nucleus,  and  an  external  covering  consisting  of  two  membranes,  the 
outer  one  of  which  is  called  Primine  and  the  inner  one  Sccundine. 
At  one  end  the  two  membranes  are  open,  forming  a  hole  called  the 
Foramen,  from  which  the  nucleus  projects  more  or  less  in  the  early 
stages  of  its  growth.  As  tho  ovule  increases  in  size  the  foramen  is 
almost  closed,  and  in  the  matured  seed  it  is  called  the  Micropyle. 
The  base  of  the  ovule  is  attached  to  a  membrane  of  the  ovarium 
called  tho  Placenta,  and  as  the  ovule  increases  in  size  the  portion  of 
its  tissues  that  connects  it  with  the  ovary  becomes,  relatively  to  the 
ovule,  small  and  cord-like,  and  hence  has  been  called  the  Funiculus, 
or  Umbilical  Cord.  The  point  where  this  cord  unites  with  the  ovule 
becomes  in  the  seed  the  Hilum,  and  it  is  at  this  point  also  that  a 
number  of  spiral  vessels  and  ducts  are  observed  to  pass  to  the  base 
of  the  seed,  which  has  been  called  the  Chalaza.  In  the  progress  of 
the  growth  of  the  ovule  the  nucleus  increases  in  size,  and  becomes 
hollow  inside,  forming  a  little  shut  sac,  which  forms  a  kind  of  third 
membrane,  called  Tercine.  In  the  interior  of  this  sac  another  is 
formed,  which,  as  it  contains  or  forms  a  part  of  the  embryo  or  young 
plant,  is  called  the  Sac  of  the  Embryo.  Whilst  growing  the  parts  do 
not  always  maintain  the  same  relations  to  each  other  that  we  have 
described,  and  from  this  circumstance  Mirbel  has  proposed  a  classifica- 
tion of  ovules.  When  the  ovule  has  grown  regularly  with  the  hilum' 
and  chalaza  at  the  base  and  the  foramen  at  the  apex,  it  is  called  a 
Straight  or  Orthotropous  Ovule.  Although  this  appears  to  be  the  normal 
mode  of  growth,  it  is  not  the  most  frequent.  It  is  seen  in  the  walnut. 
If  in  the  course  of  growth  the  ovule  is  bent  round,  so  that  the  fora- 
men is  brought  near  to  its  base,  where  the  hilum  and  chalaza  exist, 
it  is  called  a  Curved  or  Campylotropous  Ovule.  This  is  seen  in  the 
Bi-iissicacecF,  Papilionacea,  and  Caryophyllacew.  When  one  part  of  the 
ovule  grows  faster  than  the  other,  the  nucleus  loses  its  relative  posi- 
tion,— its  point  is  in  this  instance  directed  towards  the  base,  and  the 
foramen  is  found  near  the  hilum,  and  the  base  of  the  nucleus  becomes 
situated  where  its  apex  originally  was,  and  it  carries  to  this  point  the 
chalaza,  which  is  continued  from  the  cord  by  means  of  a  set  of  vessels 
called  the  Raph5.  This  forms  a  third  class  of  ovules,  called  Contorted 
or  Anatropous  Ovules.  It  is  seen  in  Liliacece,  Rosacea,  Ranunculacea, 
&c.  Mirbel  maintains  that  all  ovules  are  originally  straight,  but  Link 
doubts  this.  (Link,  '  Grundlehren  der  Kriiuterkunde,'  Theil  ii.,  p,  281.) 

The  position  of  the  ovule  in  relation  to  the  ovary  is  a  point  of  some 
importance  in  systematic  botany.  When  it  arises  up  from  the  base 
of  the  ovarium,  it  is  called  Erect ;  when  it  originates  a  little  above 
the  base,  Ascending ;  when  it  hangs  from  the  apex  of  the  cavity, 
Pendulous ;  when  it  hangs  from  any  point  below  the  very  apex, 
Suspended. 

Their  number  is  also  a  point  of  value,  and  when  there  are  only  few 
and  easily  counted,  they  are  said  to  be  Definite.  When  their  number 
is  too  great  to  be  counted,  they  are  called  Indefinite. 

Such  is  the  state  of  the  young  seed  up  to  the  time  of  the  influence 
of  the  pollen  upon  the  stigma.  Soon  after  this  action  takes  place  a 
minute  vesicle  makes  its  appearance  on  the  summit  of  the  inner  sac 
of  the  nucleus.  This  vesicle  increases  in  size,  and  is  developed  into 
three  parts,  a  descending  portion,  called  the  Kadicle,  and  which  always 
points  to  the  foramen  ;  an  ascending  portion,  the  Plumule;  and  lateral 
or  enveloping  portions,  the  Cotyledons ;  the  whole  constituting  the 
Embryo,  or  young  plant. 

Whilst  the  embryo  is  growing,  the  membranes  which  immediately 
surround  it  increase  in  size,  and  frequently  become  the  seat  of  the 
deposition  of  a  large  quantity  of  amylaceous  and  other  matters,  called 
Albumen,  or  Endosperm,  which  is  deposited  for  the  purpose  of  sup- 
plying the  young  plant  with  nutriment  during  its  growth.    This  nutri- 
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tivo  matter  however  is  not  always  deposited  around  the  embryo,  but 
in  many  cases  in  tho  cotyledons  of  tho  embryo  itself,  whoro  it  per- 
forms tho  same  functions  as  when  deposited  in  tho  turcinc,  or  sac  of 
tho  embryo.  The  former  takes  place  in  Ranunculaccm,  Pajiaveraceix, 
and  all  that  group  of  plants  named  by  Lindlcy  Albuminot<c,  whilst  tho 
latter  is  seen  in  Leguminosw  and  other  orders. 

When  the  embryo  is  fully  grown  tho  ovule  has  no  further  need  of 
connection  with  tho  placenta,  the  funiculus  or  cord  therefore  dries  up, 
and  the  scar  which  is  left  on  tho  seed  at  its  point  of  union  with  it  is 
tho  Hilum  or  Eyo  ;  and  when  this  is  fully  formed,  and  the  embryo  ia 
capable  of  independent  growth,  the  ovule  becomes  a  Seed.  Sometimes 
the  umbilical  cord,  instead  of  disappearing,  increases  in  size,  forming 
a  membrane  which  entirely  envelopes  the  seed,  and  is  called  an  Aril. 
One  of  the  most  remarkable  instances  of  its  existence  is  in  the  nut- 
meg, around  which  a  thick  aril  is  formed,  which  forms  the  mace  of 
the  shops.  It  is  also  well  seen  in  the  Euomymue,  or  Common  Spindle- 
Tree,  where  it  forms  a  beautiful  orange-coloured  mantle  around  thu 
seed.    It  also  exists  in  the  Passion-Flower.    Its  uses  are  unknown. 

The  external  coverings  of  the  seed,  which  are  called  primine  and 
secundiue  in  the  ovule,  are  called  tho  Testa,  Perisperm,  or  Spermoderm, 
and  are  nothing  more  than  a  hardened  state  of  the  ovular  membranes. 
Whatever  may  be  the  number  of  these  coverings  in  the  ovule,  they 
are  seldom  discernible  in  the  seed.  In  the  Walnut  however  two  inte- 
guments cau  be  plainly  seen,  one  brown  and  tough,  the  other  light  and 
filmy ;  also  in  tho  Almond  and  some  other  seeds.  In  most  instances 
the  testa  of  the  seed  is  perfectly  smooth,  but  in  others  it  is  covered 
over  with  hair  and  other  appendages.  The  cotton  that  is  so  exten- 
sively used  for  the  manufacture  of  clothing  is  the  production  of  the 
outer  covering  of  the  seeds  of  the  cotton-plant.  The  Oleander  is 
supplied  with  hairs  at  a  particular  part  of  the  plant,  that  facilitate 
the  moving  of  the  seed  from  place  to  place  through  the  air.  In  some 
instances  the  seeds  have  broad  membranous  expansions  of  the  testa, 
called  Wings,  by  which  means  they  fly  from  one  spot  to  another,  as  in 
the  Bignonia.  Many  seeds  are  beautifully  marked  with  veins  running 
in  all  directions ;  others  have  minute  elevations  and  depressions,  pre- 
senting a  remarkable  regularity  and  beauty  of  structure. 

When  the  seed  is  stripped  of  its  testa  it  presents  either  the  albu- 
men surrounding  the  embryo,  or  the  embryo  itself.  When  the  albumen 
is  present,  it  varies  much  in  character,  being  of  a  horny,  oily,  fleshy, 
or  mealy  consistence.  These  differences  depend  on  the  nature  of  the 
peculiar  secretions  which  are  mixed  with  fecula,  or  starch,  in  the 
albumen.  There  is  a  peculiar  form  of  the  albumen,  which  is  called 
Ruminated,  and  which  takes  place  in  consequence  of  the  abstraction 
of  certain  parts  by  absorption  and  their  not  being  again  filled  up. 
This  is  the  case  with  the  Nutmeg. 

There  is  sometimes  found  in  seeds  an  organ  between  the  albumen 
and  embryo,  which  is  the  innermost  membrane,  in  a  state  of  indura- 
tion and  increased  in  size ;  it  occurs  in  all  the  species  of  the  Ginger 
tribe,  and  also  in  Nymphaa  lutca,  the  Yellow  Water-Lily.  It  is  called 
the  Vitellus. 

The  embryo  is  the  most  internal  of  all  the  parts  of  a  seed.  It  con- 
sists, as  before  stated,  of  the  radicle,  plumule,  and  cotyledons,  to  which 
some  add  the  Cauliculus,  or  Neck,  which  is  only  the  point  at  which 
the  radicle  and  plumule  meet.  The  direction  which  the  embryo  takes 
varies  much  in  different  orders  and  genera  of  plants.  Its  directions 
are  divided  by  botanists  into  Absolute  and  Relative.  The  absolute 
directions  are  explained  by  the  terms  straight,  curved,  falcate,  uncinate, 
coiled  up,  folded  up,  spiral,  bent  at  right  angles,  and  serpentine.  Terms 
have  been  devised  also  to  express  the  relative  positions  of  the  embryo ; 
but  it  is  much  more  general  for  botanists  to  use  the  terms  which  we 
have  referred  to  in  speaking  of  the  form  of  the  ovule,  and  therefore 
we  shall  not  explain  these. 

The  seed-like  fruits  of  Zamiacca>,  Boraginacect,  Graminacece,  and 
Cyperaccw  were  supposed  by  Linnceus  and  his  followers  to  be  Naked 
Seeds.  But  as  these  have  been  discovered  to  possess  a  pericarpial 
covering,  it  was  thought  that  naked  seeds  could  not  exist.  This  opinion 
however  has  been  shown  by  Brown  to  be  incorrect,  as  he  has  demon- 
strated that  the  seeds  of  Conifera;  and  Cycadacca  are  from  their 
youngest  state  destitute  of  pericarp,  and  receive  impregnation  through 
their  integuments,  without  the  intervention  of  style,  stigma,  or  stigmatic 
surface.    [Reproduction  in  Plants  and  Animals;  Germination.] 

SEISU'RA  (Vigors  and  Horsfield),  a  genus  of  Birds. 

S.  volitans  is  the  Twdus  volitans  of  Latham ;  Dishwasher  of  the 
colonists  of  New  South  Wales.  It  ia  constantly  in  motion,  displaying 
its  tail  and  uttering  a  sound  analogous  to  that  made  by  sharpening  an 
instrument  on  a  whetstone. 

SEIU'RUS.  [Stlviadj:.] 

SELAGINA'CE^E.  [Globulariaceje.] 

SELENITE.  [Gypsum.] 

SELENIUM,  a  non-metallic  solid  elementary  body,  discovered  by 
Berzelius  in  the  Iron  Pyrites  of  Fahlun  in  1  SIS.  It  is  not  found 
pure  in  nature,  but  in  the  form  of  selenides  of  the  metals  copper,  lead, 
mercurv,  and  silver.    [Copper;  Lead;  Mercury;  Silver.] 

SELF-HEAL.  [Prunella.] 

SEMECARPUS,  a  very  small  and  entirely  Indian  genus  of  Planta 
belonging  to  the  natural  order  Tcrebinthacecc,  of  which  the  name  is 
derived  from  ar)ndov,  a  mark,  and  Kapiros,  fruit,  from  the  remarkable 
property  possessed  by  the  juice  of  the  fruit,  whence  it  is  commonlv 
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called  Marking-Nut.  The  genus  is  characterised  by  having  poly- 
gamous flowers ;  calyx  5-cleft ;  petals  5,  oblong,  sessile ;  stamens  5  ; 
disc  urceolar ;  ovary  free,  sessile,  girded  by  a  tumid  ring  ;  styles  3 ; 
stigmas  obtuse,  emarginate.  Nut  compressed,  heart-shaped,  seated  on 
a  depressed  thickened  torus.  Pericarp  hard  and  thick,  containing 
between  the  inner  and  outer  layers  cells  full  of  a  corrosive  resinous 
juice. 

S.  Anacardium  has  long  been  known  for  the  corrosive  resinous 
juice  contained  in  the  nut.  This  juice  is  at  first  of  a  pale  milk-colour, 
but  when  the  fruit  is  perfectly  ripe  it  is  of  a  pure  black  colour  and 
very  acrid,  and  iu  both  respects  resembles  that  of  several  other  plants 
of  the  same  family,  as  in  the  Cashew-Nut  species  of  Rhus  and  some  of 
the  varnish-trees.  The  juice  is  employed  in  medicine  by  the  natives 
of  India,  and  to  mark  all  kinds  of  cotton-cloth.  The  colour  is 
improved  and  fixed  by  a  mixture  of  quicklime  and  water. 

SEMIONOTUS.  [Fish.] 

SEMIOPAL.  [Opal.] 

SEMIPHYLLIDIANS,  the  third  division  of  Lanfarck's  Gastropods, 
consisting  of  those  whose  branchiae  are  placed  under  the  border  of  the 
mantle  and  disposed  iu  a  longitudinal  series  on  the  right  side  of  the 
body  alone.  The  Semiphyllidians  respire  water  only.  The  two  genera 
placed  by  Lamarck  under  this  division  are  Pleurobrunchus  and  Umbrella. 

The  Inferobranchiata  of  Cuvier  consisted  of  the  genera  Phyllidia 
and  Diphyllidia  only  ;  but  M.  Rang  arranges  under  that  order  the 
Semiphyllidians  as  well  as  the  Phyllidians,  and  the  following  is  his 
definition  of  the  Inferobranchiata : — 

Animal  furnished  with  a  foot  for  creeping,  always  very  large ; 
branchiae  iu  the  form  of  a  long  succession  of  foliations,  at  the  lower 
part  of  the  body  between  the  projecting  border  of  the  mantle  and 
that  of  the  foot,  either  all  round  the  body  or  on  the  right  of  it  only  ; 
the  organs  of  generation  always  on  the  same  individual ;  one  or  two 
pairs  of  tentacles. 

Sometimes  a  shell  either  internal  or  external. 

M.  Rang  thus  defines  his  second  family  of  the  Inferobranchiata: — 

Animal  with  the  branchia;  on  the  right  side  only  (with  the  exception 
of  the  genus  Ancylus,  which  is  sinister). 

Sometimes  a  shell,  either  internal  or  external,  and  in  the  last  case 
set  on  the  back  (recouvrante). 

Under  the  Semiphyllidians  M.  Rang  arranges  the  following  genera : — 
Ancylus,  Pleurobranchma,  Plcurobranchus,  Spiricella,  Umbrella,  and 
Siphonaria. 

Ancylus,  Geoffroy. — Animal  oval,  conical,  slightly  recurved  back- 
wards ;  mantle  not  ample,  not  covering  the  head,  and  delicate  upon 
the  borders ;  head  very  large,  furnished  with  two  tentacles,  which  are 
stout,  cylindrical,  contractile,  with  eyes  at  their  internal  base,  and 
approximated  at  their  external  side  by  a  foliaceous  appendage ;  mouth 
below,  with  some  appearances  of  labial  appendages  on  each  side  ,  foot 
elliptical,  large  ;  branchiae  in  a  sort  of  cavity  in  the  middle  of  the 
right  side,  between  the  foot  and  the  mantle ;  vent  at  the  left  side. 

Shell  delicate,  covering  the  animal,  nearly  symmetrical,  obliquely 
conical  backwards ;  the  base  oval,  more  or  less  elongated ;  the  apex 
pointed,  but  not  marginal,  and  rather  inclined  to  the  right.  (Rang.) 

The  species  are  found  in  fresh-water  springs  and  streams ;  they 
creep  on  stones  and  aquatic  plants. 

A.  irroratus.  Animal  pale  yellowish,  obscurely  sprinkled  with 
black ;  front  and  abdomen  reddish ;  eyes  black ;  sole  of  the  foot 
spotless  and  palid 

Shell  concentrically  plaited,  subdiaphanous ;  epidermis  black-green 
sprinkled  with  black  ;  apex  sub-obtuse,  posterior ;  aperture  roundish, 
elliptical.    Length  three  lines. 

It  is  found  plentifully  in  the  ditches  of  the  island  of  St.  Vincent, 
closely  adhering  to  dried  leaves  by  excluding  the  air. 


a 

Ancylus  irroratus. 

1,  animal  creeping,  magnified  ;  2,  animal  reversed;  3,  4,  shell;  5,  figure  of 
the  foot ;  a,  branchial  in  situ  ;  6,  animal  -with  the  shell  taken  off. 

A.  radiatus.  Animal  yellowish,  sprinkled  with  black,  with  three  or 
four  great  pale  spots  on  the  back  ;  face  reddish ;  abdomen  obscure. 

Shell  oval-elliptical,  glassy,  diaphanous,  concentrically  sub-plaited, 
radially  striated  ;  epidermis  evanescent. 

It  is  found  with  the  preceding. 


Ancylus  radiatus. 

a,  animal  creeping,  magnified;  b,  natural  length  of  the  shell;  c,  shell  mag- 
nificd.  (Guilding.) 

There  are  14  recent  species  of  Ancylus,  and  8  fossil. 

Pleurobranchma,  Meckel.— Animal  oval,  elongated,  flat  below,  convex 
above,  pointed  behind;  no  trace  of  a  mantle,  only  a  slight  long  and 
narrow  expansion  of  the  skin  at  the  middle  of  the  right  side.  Head 
very  large,  with  the  mouth  at  the  extremity  of  a  proboscis.  Two 
pairs  of  auriform  tentacles ;  the  anterior  ones  at  the  extremity  of  a 
muscular  transverse  frontal  band ;  the  posterior  ones  rather  farther 
backwards,  and  very  much  separated  from  each  other.  Foot  very 
large,  more  extended  behind  than  before ;  a  single  branchia  fixed  at 
the  right  side  and  entirely  exposed.  Termination  of  the  organs  of 
generation  in  a  common  tubercle  in  front  of  the  branchiae  ;  the  anus 
above  these,  and  in  the  middle  of  their  length.  (Rang,  after 
De  Blainville.) 

P.  Meckcli,  Plcurobranchidium  Meckeli  De  Blainv.,  is  an  example. 


Pleurobranchcea  Meckeli. 

Pleurobranchus,  Cuv. — Animal  oblong,  fleshy,  convex  above,  with  a 
very  large  and  overspreading  mantle.  Foot  large,  equally  out- 
spreading, and  thus  leaving  a  wide  canal  all  round  the  body.  Head 
distinct,  furnished  with  a  veil  uniting  on  each  side  with  the  borders  of 
the  foot,  and  with  two  tubular  tentacles,  which  are  split  anteriorly ; 
mouth  at  the  extremity  of  a  proboscis ;  branchiae  composed  of  a 
double  row  of  lamellae,  forming  a  plume  on  the  posterior  right  side, 
between  the  mantle  and  the  foot ;  anus  carried  by  a  small  tube  behind 
the  branchiae.    Organs  of  generation  in  front. 

Shell  sometimes  rudimentary  membranous,  with  a  tolerably  distinct 
apex,  hidden  in  the  thickness  of  the  mantle. 


c 


I  h 
Pleurobranchus,  side  view. 
6,  veil ;  c ,  mouth  at  the  extremity  of  a  proboscis  ;  e,  tentacles  ;  g,  branchia ; 
h,  orifice  of  the  organs  of  .generation ;  t,  position  of  the  anus ;  A,  mantle ; 
I,  foot.  (Rang.) 

Such  is  the  definition  of  M.  Rang,  who  includes  Berthella  under 
the  genus. 

The  Plcurobranchi  have  been  found  at  depths  varying  from  the 
surface  to  30  fathoms  on  rocky  coasts,  stones,  and  sea-weeds. 


Shell  of  Pleurobranchus  membranaceiis. 
a,  external  view ;  6,  internal  view. 
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P.  relicidatus.  This  species  is  not  noticod  in  tho  last  edition  of 
Lamarck. 

There  are  about  20  speoios  of  Plcurobranchus. 


Pleurobranchus  reticulata,  seen  from  above.  (Gnerin.) 

Spiricella  (Hang)  is  a  fossil  genus.  The  shell  is  very  much  flattened, 
elongated,  bent  (arqude),  with  sharp  edges ;  apex  spiral,  sinistrorsal, 
horizontal,  situated  backwards  and  to  the  left,  open  on  the  lower 
surface ;  an  indistinct  impression,  but  appearing  to  occupy  the  pos- 
terior part  of  the  Bhell,  where  it  shows  itself  nearly  parallel  to  the 
border. 

The  only  species  is  S.  Unguiculus. 

Umbrella,  Lam.  (Gastroplax,  De  Blainv.). — Animal  oblong,  very 
much  depressed,  convex  above,  very  flat  and  fleshy  below.  Mantle 
not  much  extended.  Head  not  distinct;  mouth  situated  at  the  bottom 
of  a  narrow  and  deep  notch  in  front  of  the  foot,  which  has  thick  edges, 
and  is  raised  all  round.  Four  tentacles  :  two  superior,  truncated,  slit, 
and  lamellose,  as  it  were,  internally ;  two  smaller,  in  form  of  pedicu- 
lated  crests,  on  each  side  of  the  mouth.  Foot  very  large,  spreading 
out  on  all  sides,  smooth  and  flat.  Branchia?  foliaceous,  disposed  in  a 
eordon  all  along  the  right  side,  and  reaching  even  a  little  to  the  left  in 
passing  by  the  front ;  anus  in  the  form  of  a  small  tube  behind  the 
branchiae.  Organs  of  generation  very  much  approximated,  situated  to 
the  right  and  forwards. 

Shell  external,  calcareous,  very  much  depressed,  nearly  entirely 
flat,  irregularly  circular,  slightly  convex  above  and  concave  below ; 
apex  excentric,  conical,  and  slightly  inflected ;  Concentrically  striated 
and  radiated ;  edge  trenchant,  fixed  to  the  dorsal  part,  which  it  covers. 
(Rang.) 

The  species  are  littoral.  Depth,  &c,  much  the  same  as  in  Pleuro- 
branckut. 

Two  species  only  appear  to  be  known — U.  Jndica  and  U.  Mediter- 
ranea. 

U.  Medilerranea  has  the  umbrella  with  a  flattened  shell  j  the  disc  of 
the  lower  surface  not  radiated. 


Shell  of  Umbrella  Indica. 
a,  inside ;  b,  outside. 

Siphonaria,  Sowerby. — Animal  oval,  sub-depressed ;  the  head  sub- 
divided into  two  equal  lobes,  without  tentacles  or  apparent  eyes. 
Borders  of  the  mantle  crenulated.  A  branchia  in  form  of  a  square 
membrane,  in  the  sinus  formed  at  the  right,  between  the  foot  and  the 
mantle. 

Shell  patelloid,  elliptical,  with  the  apex  well  marked,  slightly  to  the 
left  and  posterior ;  a  sort  of  canal  or  gutter  on  the  right  side ;  mus- 
cular impression  of  a  horse-shoe  shape,  the  right  lobe  divided  into  two 
by  the  canal.    (De  Blainv.) 


Shell  of  Siphonaria  Sipho. 
a,  outside ;  b,  inside. 


Umbrella  Mediterranea,  with  the  shell  in  the  proper  position; 
a,  shell ;  b,  gills ;  e,  head,  viewed  from  above.  (Philippi.) 


6  


Small  species  of  Siphonaria,  with  the  animal  in  the  shell. 
1,  lateral  view ;  2,  ventral  view ;  a,  breathing  aperture ;  b,  head ;  c,  mantle. 

The  species  are  littoral.  Depth,  &c,  much  the  same  as  in  Pleuro- 
branchus and  Umbrella.  They  are  found  in  Brazil,  the  West  Indies, 
Senegal,  and  Tristan  d'Acunha.  (Sowerby.) 

M.  Deahayes,  in  his  Tables,  makes  the  number  of  living  species  of 
Siphonar-ia  21,  and  that  of  the  fossil  species  (tertiary)  3.  In  the  last 
edition  of  Lamarck  the  number  of  living  species  recorded  is  19. 

SEMNOPITHE'CUS,  F.  Cuvier's  name  for  a  genus  of  Monkeys. 

The  canines  are  much  longer  than  the  incisors ;  head  round  ;  facial 
angle  more  open  than  that  of  the  Orang's  ;  face  flat.  Limbs  very  long 
in  proportion  to  the  body ;  anterior  thumbs  very  short.  Cheek- 
pouches  small  or  null.    Callosities.    Tail  very  long  and  slender. 


Dental  Formula: — Incisors,!;  Canines,  - — -;  Molars,  ? — - 
'4  1—1  5—5 


32. 


F.  Cuvier  observes  that  the  canines  are  often  much  larger  than 
the  rest  of  the  teeth,  and  consequently  than  they  are  here  represented. 
This  is  exemplified  in  the  case  of  S.  Maurus. 
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Teeth  of  Semnopithecus.   (F.  Cut.) 

This  genus  is  remarkable  for  the  large  size  and  complication  of  its 
stomach.    This  was  first  pointed  out  by  Professor  Otto. 

In  1833  the  dissection  of  two  species  from  the  collection  of  the 
Zoological  Society  of  London  (S.  L'ntelhis  and  S.  fascicularis)  enabled 
Professor  Owen  to  lay  before  that  society  an  account  of  the  structure 
of  this  genus  of  animals,  which  was  published  in  the  first  volume  of 
the  '  Zoological  Transactions.' 

Professor  Owen  remarks  that  the  genua  Semnopithecus,  which  in  the 
system  of  Cuvier  ranks  only  fifth  in  the  descending  scale  from  man, 
is  of  late  formation,  and  not  entirely  the  result  of  newly-discovered 
materials.  On  the  contrary,  several  species  were  for  a  long  time 
ranked  with  the  Guenons,  in  which  the  stomach  is  of  the  usual  simple 
construction. 

The  larger  of  the  two  stomachs  which  formed  the  subjects  of 
Professor  Owen's  examination  was  taken  from  a  full-grown  female 
Entellus  Monkey  (S.  Entellus,  F.  Cuvier),  which  measured  from  the 
end  of  the  nose  to  the  root  of  the  tail  1  foot  8  inches.  The  admeasure- 
ments of  the  stomach,  distended  and  dried,  were — 

Ft.  In.  Lin. 

Length  along  the  greater  curvature     .       .       .  .270 

Length  along  the  lesser  curvature  10  0 

Greatest  circumference,  a  little  to  the  right  of  the 

cardia       .       .       .       ■       •       .       .       .  .106 

Smallest  circumference  (at  about  two  inches  from  the 

pylorus)  038 

Professor  Owen  states  that  this  stomach  may  be  regarded  as  consisting 
of  three  divisions  : — 1st,  a  cardiac  pouch,  with  smooth  and  simple 
parietes,  slightly  bifid  at  the  extremity  ;  2nd,  a  middle  very  wide  and 
sacculated  portion;  and  3rd,  a  narrow  elongated  canal,  sacculated  at 
its  commencement,  and  of  simple  structure  towards  its  termination. 
The  latter  division,  from  its  greater  vascularity,  and  the  more  abundant 
distribution  of  the  nerves  of  the  eighth  pair  upon  it,  is  regarded  by 
the  Professor  as  the  true  digestive  stomach.  The  preceding  divisions 
appeared  to  him  to  be  preparatory  receptacles  or  reservoirs. 

Professor  Owen  guards  against  the  inference  that,  in  considering 
this  stomach  as  being  made  up  of  three  principal  divisions,  he  is  to 
be  understood  as  supposing  them  to  be  equally  distinct  with  the 
different  cavities  of  a  ruminant  or  cetaceous  stomach.  They  were  not 
characterised  by  any  essential  difference  of  structure,  for  none  of  them 
possessed  a  cuticular  lining.  The  three  divisions  were  however  suffi- 
ciently obvious  to  justify  their  separate  consideration  for  the  facility 
of  the  description  of  so  complicated  an  organ. 

In  the  other  species  (S.  fascicularis,  the  Croo  of  Sumatra,  and 
S.  comatus,  Desna.)  examined  by  Professor  Owen,  the  stomach  pre- 
sented precisely  the  same  structure  as  the  preceding.  Its  dimensions 
however  were  not  quite  so  large  in  proportion  to  the  size  of  the  animal. 
The  individual  examined  was  younger  than  the  Entellus. 

Professor  Owen  remarks  that  in  consequence  of  the  disproportionate 
size  of  the  stomach  in  these  animals,  some  differences  are  met  with  in 
the  disposition  of  the  other  viscera  of  the  abdominal  cavity.  The 


liver,  instead  of  crossing  the  epigastric  to  the  left  hypochondriac) 
region,  extends  downwards  from  the  right  hypochondriac  to  the  right 
lumbar  region,  the  whole  of  the  opposite  side  of  the  abdomen,  with 
the  epigastric  region  being  occupied  by  the  enormous  stomach.  The 
liver  is  proportionately  smaller  in  Semnopithecus  than  in  Cercopithecus 
or  Macacus.  The  spleen  is  of  a  more  triangular  shape,  and  is  attached 
to  the  omentum  continued  from  the  left  side  of  the  stomach.  The 
pancreas,  on  the  contrary,  is  proportionately  larger  than  in  those 
genera.  Both  the  biliary  and  pancreatic  secretions  enter  the  duodenum 
together,  about  three  inches  from  the  pylorus.  Were  it  not  for  the 
insertion  of  these  ducts,  Professor  Owen  observes  that  one  might 
almost  suppose  that  what  has  been  regarded  as  the  true  stomach  was 
a  portion  of  the  intestinal  canal. 

"What  then/'  asks  Professor  Owen,  "are  the  natural  habits  and 
food  of  this  genus  ?  Will  future  observers  of  these  Slow  Monkeys,  as 
F.  Cuvier  denominates  them,  be  able  to  ascertain  that  their  natural 
food  is  more  strictly  vegetable  than  that  of  the  Cercopitheci,  &c.  ?  And 
that,  like  the  Sloths  of  the  New  Continent,  bo  remarkable  for  their 
complex  stomachs,  they  also  crop  the  tender  shoots  and  leaves  of  the 
trees  in  which  they  habitually  reside  1  Cercopitheci  and  Macaci  are 
provided  by  nature  with  receptacles  (the  cheek-pouches)  for  storing 
away  ill-gotten  food,  hastily  plucked  from  the  cultivated  grounds 
which  they  invade,  and  which  they  are  thus  enabled  to  carry  off  in 
sufficient  quantity,  and  masticate  and  prepare  for  digestion  in  a  place 
of  safety.  The  complicated  stomachs  of  the  timid  Ruminants  are 
adapted  to  a  similar  end,  allowing  them  to  accumulate  their  requisite 
quantity  of  herbage  from  exposed  pastures,  which  they  then  carry  off 
to  more  secure  situations,  and  remasticate  at  leisure.  Now,  in  tho 
Semnopitheci  it  is  remarkable  that  the  cheek-pouches  are  very  small, 
or  are  wanting  altogether.  I  have  often  fed  the  Entellus  Monkey  with 
nuts,  and  have  observed  that,  while  his  more  fortunate  neighbours  the 
Green  Monkey  (Cercopithecus  Sabceus,  Geoff.)  and  Chinese  Bonneted 
Monkey  (Macacus  Sinicus,  Lacdp.)  were  stowing  them  quickly  away 
by  the  dozen  into  their  cheek-pouches,  he  could  not  cram  more  than 
two  in  the  same  situation,  and  was  equally  averse  to  swallowing  any- 
thing but  the  kernel.  In  this  case  the  complicated  stomach  did  not 
serve  him  as  a  substitute ;  but  I  think  it  very  probable  that  it  may 
compensate  for  the  want  of  cheek-pouches  when  he  is  in  a  situation 
to  collect  together  a  quantity  of  soft  fruits  or  herbs.  In  the  gardens 
of  the  Society  the  Semnopitheci  which  have  been  there  exhibited  are 
fed  exactly  in  tho  same  manner  as  the  other  monkeys ;  and  the 
keepers  have  not  observed  anything  like  rumination  in  them.  In  both 
the  species  which  I  have  dissected,  where  illness  and  gradual  decay 
preceded  death,  the  stomachs  were  almost  empty."  (1833.) 

Mr.  Ogilby,  in  his  '  Natural  History  of  Monkeys,'  alludes  to  the 
bezoars  reported  by  many  travellers  to  exist  in  the  stomachs  and 
intestines  of  the  Asiatic  monkeys,  as  confirmatory  of  Professor  Owen's 
views ;  and  adds  that  the  bezoars  produced  by  the  monkeys  of  the 
Malay  peninsula,  and  which  can  scarcely  belong  to  a  genus  different 
from  the  Semnopitheci,  are  described  as  being  smaller,  rounder,  and 
more  powerful  in  their  qualities  than  those  obtained  from  ruminating 
animals. 

The  other  zoological  characters  of  this  genus  are  thus  graphically 
given  by  Mr.  Ogilby  in  the  same  work  : — "  The  extremities  of  the 
Semnopithecs  are  of  great  length,  compared  with  the  dimensions 
of  the  body.  This  is  another  instance  in  which  the  Semnopithecs 
resemble  the  Gibbons,  as  well  as  in  the  slender  and  elongated  form  of 
the  body  itself ;  but  there  is  this  remarkable  distinction,  that,  whilst 
the  anterior  pair  of  extremities  in  the  Gibbons  is  beyond  all  pro- 
portion longer  than  the  posterior,  the  proportions  are  reversed  in  the 
Semnopithecs,  and  it  is  the  posterior  extremities  which  exceed  the 
anterior  in  length.  Still  the  disproportion  is  by  no  means  so  great 
as  that  which  exists  in  the  Gibbons,  nor  does  it  in  the  slightest  degree 
impede  the  quadruped  motion  of  the  animals,  when  they  are  forced  to 
resort  to  that  mode  of  progression ;  but  it  becomes  an  additional 
evidence,  particularly  when  taken  in  conjunction  with  other  traits,  of 
the  superior  development  of  the  abdominal  over  the  pectoral  members, 
and  the  consequent  degradation  of  the  animals  in  the  scale  of  exist- 
ence. This  evidence  is  still  further  strengthened  by  the  very  limited 
development  of  the  thumb  on  the  anterior  extremities,  which,  as  has 
been  already  observed,  scarcely  exceeds  the  tuberculous  form,  and 
enters  but  slightly  into  the  functions  of  prehension  and  manipulation  : 
thus,  as  it  were,  preparing  the  way  for  its  entire  disappearance  in  the 
Colobs.  The  organ  consists  nevertheless  of  the  ordinary  number  of 
phalanges  of  which  it  is  composed  in  other  cases ;  but  they  are  greatly 
abridged  in  their  dimensions,  both  as  regards  thickness  and  length, 
and  form  a  remarkable  contrast  to  the  rather  immoderate  develop- 
ment which  marks  the  rest  of  the  members.  The  tails  likewise  are 
much  longer  in  the  Semnopithecs  than  in  any  of  the  ordinary  monkeys. 
Though  slender  however,  they  possess  a  very  considerable  degree  of 
muscular  power,  and  enter  as  a  very  important  constituent  into  the 
motions  and  progression  of  the  animals.  When  at  rest  and  unemployed 
they  are  allowed  to  hang  down  perpendicularly,  and,  from  their  great 
length,  which  considerably  exceeds  that  of  the  animal's  body,  have  a 
very  droll  effect,  which  is  heightened  by  the  natural  apathy  and  imper- 
turbable gravity  of  the  creatures  themselves.  This,  when  unemployed, 
is  their  natural  position.  They  exhibit  the  very  picture  of  sadness 
and  melancholy,  and  appear  as  if  perfectly  regardless  cf  everything 
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that  paesesaround  them  ;  but  when  roused  or  excited  they  are  never- 
theless capable  of  the  most  surprising  exertions,  and  astonish  tho 
spectator  by  a  rapidity,  variety,  and  precision  of  movement*,  which 
could  scarcely  be  anticipated  from  creatures  apparently  so  apathetic 
in  mind  and  delicate  in  body.  They  are  in  reality  far  from  meriting 
the  name  of  Slow  Monkeys,  which  some  zoologists  have  given  them  ; 
their  slowness  is  exhibited  in  disposition  rather  than  in  action,  and  is 
an  attributo  of  character  rather  than  of  structure.  When  young  they 
are  readily  domesticated  ;  but  being  less  petulant,  curious,  and  restless 
than  the  Cercopithecs  and  Baboons,  are  supposed  to  exhibit  less 
intelligence,  though  their  mental  qualities,  as  well  as  their  physical 
structure,  closely  assimilate  them  to  the  real  Apes :  tho  old  males 
Become  morose,  sullen,  and  mischievous." 

S.  Maurus,  tho  Budeng  of  tho  Javaneso,  Lutuno;  itam  Maure  of  the 
Malays  and  Europeans,  Lotong  of  the  natives  of  Sumatra. 


Skull  and  canine  tooth  of  Semnopithccus  Maurus,  (Horsf.) 


Dr.  Horsfield  describes  this  species  as  being  on  the  whole  of  a  stouter 
make  than  S.  melalophos,  and  as  having  more  robust  extremities.  One 
of  the  specimens  in  the  museum  at  the  India  House  measures  2  feet 
3  inches  from  the  tip  of  the  nose  to  the  root  of  the  tail.  The  face  is 
regularly  circumscribed  by  hairs,  which  are  long,  and  closely  applied 
to  the  head  ;  the  forehead,  which  is  gradually  sloping,  is  entirely  con- 
cealed by  them.  The  general  facial  character  is  a  flatness  above,  and 
a  protrusion  of  the  maxillae ;  but  the  appearance  of  the  face  differs 
greatly  in  old  and  young  subjects.  The  maxillae  become  extended  as 
the  animal  advances  in  age,  and  in  young  subjects  the  facial  angle 
is  proportionally  greater.  The  orbits  of  the  eyes  are  rather  prominent, 
and  the  bones  of  the  nose  short.  The  nose  consists  of  an  angular 
ridge,  which  is  considerably  elevated  between  the  eyes,  and  terminates, 
without  any  fleshy  protuberance,  by  a  membrane  which  is  gradually 
attenuated  below,  and  on  each  side  of  which  the  nostrils  are  placed. 
From  the  termination  of  the  nose  to  the  mouth  a  considerable  space 
intervenes  :  the  lips  are  small  and  thin.  The  chin  is  short  and  small ; 
h  circle  of  gray  hairs  incloses  the  mouth  in  the  adult  animal ;  and  on 
the  chin  the  hairs  have  a  disposition  downward,  so  as  to  exhibit  the 
appearance  of  a  beard.  The  upper  part  of  the  face  is  nearly  naked  ; 
a  few  straggling  stiff  hairs  are  scattered  on  the  cheeks  and  the  upper 
Up,  and  on  the  more  prominent  part  of  the  nose  an  interrupted  series 
is  observed.  Irides  of  the  eye  dark  brown.  Ears  concealed  from  view 
by  the  long  hairs  which  cover  the  lateral  parts  of  the  head ;  they  are 
margined,  and  both  in  form  and  disposition  of  external  parts  closely 
resemble  those  of  man.  The  neck  is  short  and  considerably  contracted. 
The  trunk  is  of  great  length,  broad  and  robust  about  the  shoulders 
and  the  breast,  and  gradually  of  smaller  dimensions  towards  the  loins. 
Buttocks  with  very  large  rough  callosities.  Mamma;  of  the  adult 
female  lengthened  and  cylindrical.  Tail  as  long  as  the  body  and  head 
taken  together  :  in  some  individuals,  and  particularly  in  young  sub- 
jects, it  exceeds  those  parts  in  length  :  it  is  cylindrical  for  the  greatest 
portion  of  its  length ;  the  base  tapers  gradually,  and  the  tip  is 
thickened  and  terminated  by  a  close  tuft  of  long  hairs  of  an  ovate 
form. 

Colour  of  Adult — Intensely  black,  except  the  breast,  the  abdomen, 
the  inner  side  of  the  extremities,  and  the  root  of  the  tail,  which  are 
gray.  On  the  crown  of  the  head  the  black  hairs  are  slightly  tipped 
with  gray ;  and  as  age  advances  the  gray  portion  becomes  more  exten- 
sive, and  also  shows  itself  on  the  upper  parts  of  the  body ;  but  the 
extremities  externally,  and  the  tail,  even  in  the  oldest  subjects,  retain 
their  blackness.  The  hairs  are  remarkably  long,  delicate,  soft,  and  silky. 

Colour  of  Young. — Immediately  after  birth,  of  a  fulvous  or  reddish 
colour ;  with  advancing  age,  a  gray  discolouration  first  appears  on  the 
bands,  the  forehead,  and  the  tip  of  the  tail;  from  these  parts  it 


gradually  extends  to  tho  neck,  tho  shoulders,  and  tho  flanks,  assuming 
from  time  to  time  a  darker  hue,  until  tho  coat  of  tho  animal  is  jut 
black  above  and  gray  beneath.  (Horsf.) 


Budeng  (Semnopithecus  Maurus)  ;  adult  and  young.  (Horsf.) 

Dr.  Horsfield  states  that  the  Budeng,  or  black  species,  is  much  more 
abundant  than  the  red  species,  or  Lutnng  of  the  Javanese  ($.  Pyrrhus); 
but  the  latter,  both  on  account  of  its  variety  and  comparative  beauty, 
is  a  favourite  among  the  natives.  "  Whenever  an  individual  is 
obtained,"  says  Dr.  Horsfield,  "  care  is  taken  to  domesticate  it,  and  it 
is  treated  with  kindness  and  attention.  The  Budeng,  on  the  contrary, 
is  neglected  and  despised.  It  requires  much  patience  in  any  degree 
to  improve  the  natural  sullenness  of  its  temper.  In  confinement  it 
remains  during  many  months  grave  and  morose ;  and  as  it  contributes 
nothing  to  the  amusement  of  the  natives,  it  is  rarely  found  in  the 
villages  or  about  the  dwellings.  This  does  not  arise  from  any  aversion 
on  the  part  of  the  Javanese  to  the  monkey  race.  The  most  common 
species  of  the  island,  Cercocebus  Aygula  of  Geoffroy,  the  Egret  Monkey 
of  Pennant,  is  very  generally  domesticated ;  and  a  favourite  custom 
of  the  natives  is  to  associate  it  with  the  horse.  In  every  stable,  from 
that  of  a  prince  to  that  of  a  mautry,  or  chief  of  a  village,  one  ot 
these  monkeys  is  found;  but  I  never  observed  the  Budeng  thus 
distinguished. 

"  The  Zemnopithtcus  Maurus,"  he  continues,  "  is  found  in  abundance 
in  the  extensive  forests  of  Java  ;  it  forms  its  dwellings  on  trees,  and 
associates  in  numerous  societies.  Troops,  consisting  of  more  than 
fifty  individuals,  are  often  found  together.  In  meeting  them  in  the 
forests  it  is  prudent  to  observe  them  at  a  distance.  They  emit  loud 
screams  on  the  approach  of  man,  and  by  the  violent  bustle  and  com- 
motion excited  by  their  movements,  branches  of  decaying  trees  are 
not  unfrequently  detached,  and  precipitated  on  the  spectators.  They 
are  often  chased  by  the  natives  for  the  purpose  of  obtaining  their  fur : 
in  these  pursuits,  which  are  generally  ordered  and  attended  by  the 
chiefs,  the  animals  are  attacked  with  cudgels  and  stones,  and  cruelly 
destroyed  in  great  numbers.  The  skius  are  prepared  by  a  simple 
process  which  the  natives  have  acquired  from  the  Europeans,  and  they 
conduct  it  at  present  with  great  skill.  It  affords  a  fur  of  a  jet-black 
colour,  covered  with  long  silky  hairs,  which  is  usefully  employed  both 
by  the  natives  and  Europeans  in  preparing  riding  equipages  and 
military  decorations.  The  Budeng,  during  its  young  state,  feeds  on 
tender  leaves  of  plants  and  trees ;  and  when  adult,  ou  wild  fruits  of 
every  description,  which  are  found  in  great  abundance  in  the  forests 
which  it  inhabits."    ('  Zoological  Researches  in  Java.') 

&  melalophos.  Brilliant  yellow-red  above,  whitish  below  ;  a  tuft  of 
black  hairs  on  the  forehead  in  form  of  a  bandeau  ;  face  blue. 

This  is  the  Simpai  of  the  Malays ;  and  in  this  species  the  great 
length  of  body  and  slenderness  of  the  extremities,  so  characteristic  of 
the  SemnopitJieci,  are  manifested  in  the  highest  degree.  It  is  found  in 
the  forests  of  Sumatra. 

S.Eniellus,  the  Hoonumau  (Houlmau  of  M.Duvaucel)  of  the  Hindoos, 
Lungar  of  the  Hill  Tribes. 
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Semnopithccus  melalophos. 

The  young  are  remarkable  for  the  disproportionate  length  of  the 
extremities,  the  deliberate  air  of  their  movements,  and  the  tranquillity 
of  their  eyes  and  physiognomy  generally.  Face  and  hands  black  ;  body 
and  limbs  light  gray  or  straw-colour ;  hair  surrounding  the  face,  and 
forming  a  projecting  bandeau  over  the  eyebrows;  a  peaked  beard 
directed  outwards  beneath  the  chin.  The  colour  always  darker  on  the 
loins  and  along  the  spine,  and  becoming  deeper  as  the  animal  advances 
in  age,  till  finally  the  fur,  becoming  mixed  with  numerous  black  hairs, 
is  of  a  rusty  brown.  The  body  at  the  same  time  becomes  more  deve- 
loped and  muscular,  and  the  animal,  when  at  its  full  size,  is  4£  feet 
from  the  extremity  of  the  muzzle  to  the  origin  of  the  tail,  which  is 
considerably  longer  than  the  body,  of  the  same  colour,  and  ends 
in  a  tuft  of  hair  rather  longer  and  darker  than  the  general  hue. 
It  is  a  native  of  Bengal,  the  Himalayan  Mountains,  Nepaul,  and 
Bootan. 

This  monkey  is  remarkably  interwoven  with  the  religion  of  the 
country  where  it  is  found.  M.  Duvaucel  has  given  an  interesting 
account  of  the  careful  watch  which  the  Bengalees  kept  over  him  to 
prevent  his  killing  this  sacred  animal,  holding  a  high  place  among  the 
thirty  millions  of  Indian  gods,  and  to  save  himself  from  dying 
within  the  year,  which,  according  to  popular  belief,  is  sure  to  be  the 
fate  of  one  who  puts  an  Entellus  Monkey  to  death.  He  was  haran- 
gued by  the  Hindoos  upon  the  danger  of  injuring  animals  which  were 
no  other  than  princes  and  heroes  under  the  operation  of  the  metem- 
psychosis. Unmoved  by  their  eloquence,  and  eager  to  possess  a 
specimen,  he  levelled  and  brought  down  a  '  princess.'  But  the  acqui- 
sitiou'was  dearly  bought.  The  ill-fated  creature  had  a  young  one  on 
her  back,  and,  though  shot  through  the  heart,  the  mother  exhausted 
her  remains  of  life  in  throwing  it  into  the  branches  of  a  neighbouring 
tree  ;  then  fell  and  expired  at  the  feet  of  M.  Duvaucel.  It  is  but 
just  to  add  that  he  mourned  over  the  deed  he  had  done. 

The  remains  of  a  species  of  quadrumanous  animal  allied  to  Semnopi- 
thccus were  found  by  Captain  Cautley  and  Dr.  Falconer  amongst  the 
fossils  discovered  by  them  in  the  tertiary  strata  of  the  Sewalik  Hills 
in  the  north  of  Hindoostan.    ('  Qeol.  Proc.,'  1838.) 

SEMPERVIVUM,  ('always  living,'  from  'semper' and  'vivo,' on 
account  of  their  tenacity  of  life),  a  genus  of  Plants  belonging  to  the 
natural  order  Crassulacece.  This  genus  is  known  by  possessing  a 
calyx  6-1 2-parted,  and  occasionally  even  20-parted ;  petals  6-12  in 
number,  seldom  20,  more  or  less  united  at  the  base ;  12-24  stamens  or 
more,  grown  together  at  the  base ;  scales  at  the  base  of  the  carpels, 
which  are  follicular,  and  equal  in  number  to  the  petals.  The  genus  is 
composed  mostly  of  herbs,  some  of  which  are  stemless,  and  have 
young  plants  growing  from  the  axils.  Others  are  caulescent,  without 
young  plants,  or  they  may  be  shrubby  and  fleshy.  The  leaves  are 
usually  revolute,  and  their  branches  of  cymose  flowers  are  disposed 
in  corymbs,  or  panicles.  Their  flowers  are  white,  yellow,  or  purple. 
The  species  of  Sempervivum,  like  the  family  to  which  they  belong, 
have  most  of  them  thick  fleshy  leaves  and  small  roots,  and  are  adapted 
for  growing  in  rocky,  dry,  barren  places.  The  arrangement  of  their 
leaves  is  frequently  very  elegant,  and  many  of  the  species  are  culti- 
vated in  our  greenhouses  and  gardens.  Some  are  used  in  the  arts  and 
medicine. 

S.  glutinosum,  Clammy  House-Leek.  Stem  frutescent ;  leaves  wedge- 
shaped,  viscid,  rather  scattered,  fringed  with  cartilaginous  cilise ; 
petals  8-10.  It  is  a  native  of  Madeira.  It  has  loose  panicles  of  golden- 
yellow  flowers,  with  a  stem  about  two  feet  high.  The  fishermen  of 
Madeira  are  in  the  habit  of  using  this  species  to  rub  their  nets, 
which  are  however  previously  steeped  in  an  alkaline  solution  of  some 
kind.    They  are  said  to  endure  as  long  as  if  they  were  tanned. 

S.  tectorum,  Common  House-Leek.  Leaves  ciliated ;  offsets  spreading  ; 
petals  5-9,  spreading ;  scales  of  flowers  wedge-shaped,  carunculate.  It 
was  originally  a  native  of  alpine  and  sub-alpine  regions  of  central 
Europe,  but  it  has  now  found  its  way  to  the  tops  of  old  walls  and  the 
thatched  and  tiled  roofs  of  the  houses  of  nearly  all  the  countries  of 


Europe.  It  is  known  by  many  other  names  than  that  of  House-Leek, 
as  Jupiter's-Eye,  Bullock's-Eye,  and  J upiter's-Beard. 

About  36  species  of  this  genus  are  described.  Those  known  in 
greenhouses  are  chiefly  brought  from  the  Canary  Islands. 

SENA'CIA,  a  small  genus  of  Plants  belonging  to  the  natural  order 
Pittosporacece,  named  in  honour  of  Jean  Senac,  a  French  physician.  The 
species  are  natives  of  the  West  Indies,  Mauritius,  and  of  the  Hima- 
layas. The  genus  is  characterised  by  its  small  5-toothed  calyx. 
Petals  5.  Stamens  5,  hypogynous.  Younger  capsules  berry-formed, 
afterwards  2-valved,  half  2-celled.  Seeds  4-8.  The  species  form 
smooth-branched  shrubs,  with  feathery-veined  entire  leaves,  and 
terminal  corymbs  of  white  flowers.  This  genus  closely  resembles 
Celastrus,  but  the  hypogynous  insertion  of  the  stamens  is  a  distinguish- 
ing character.  The  wood  of  S.  undulata  (the  Celestrus  undulatus  of 
Lamarck),  a  native  of  the  Mauritius,  is  well  known,  and  esteemed  for 
its  hardness.    It  is  thence  called  Bois  de  Joli  Cccur  by  the  French. 

SENEBIERA  (in  honour  of  John  De  Senebier,  of  Geneva,  a 
vegetable  pyhsiologist),  a  genus  of  Plants  belonging  to  the  natural 
order  Cruciferw.  The  pouch  is  somewhat  kidney-shaped,  entire  at 
the  end,  or  notched  above  and  below,  and  almost  2-lobed,  not  bursting. 
The  cells  1-seeded. 

S.  cwonopus,  Common  Wart-Cress,  has  an  undivided  uniform  crested 
pouch  with  little  sharp  points,  the  pouches  large  in  dense  clusters. 
Tho  leaves  pinnate  lobed.  The  stem  much  branched  and  prostrate. 
The  sepals  roundish,  with  white  membranous  margins.  It  is  a  native 
of  Europe,  North  America,  and  England. 

S.  didyma,  has  a  pouch  notched  by  two  wrinkled  lobes,  an  extremely 
short  style,  and  pinnatifid  leaves.  The  stem  is  spreading,  about  a 
foot  in  length.  The  flowers  small  and  white,  in  long  lax  clusters.  It 
is  found  on  waste  ground  near  the  sea  in  Great  Britain. 

S.  Nilotica  is  eaten  as  a  salad  in  Egypt.  As  these  plants  possess  no 
beauty,  they  are  not  worth  cultivating  except  in  botanical  gardens. 

SENECA  OIL.  [Naphtha.] 

SENE'CIO  (from  '  senex,'  on  account  of  its  silvery  capitate  seed- 
down  resembling  the  gray  hairs  of  an  old  man),  a  genus  of  Plants 
belonging  to  the  natural  order  Composites.  The  species  of  this  genus 
are  very  numerous,  but  are  not  remarkable  for  either  beauty  or  utility. 
The  Common  Groundsel  (Senecio  vulgaris)  is  one  of  the  most  common 
of  weeds.  [Groundsel.]  The  flower-buds  and  young  tops  are 
gathered  as  food  for  young  birds,  and  especially  for  domestic  Canary 
birds.  S.  Saracenicus,  Broad-Leaved  Groundsel,  was  used  by  the  Sara 
cens  as  an  application  to  wounds.  A  few  of  the  species  are  cultivated, 
the  most  pleasing  of  which  are  S.  hieracifolius,  the  Hieracium-Leaved 
Groundsel ;  S.  pseudo-China,  the  Chinese  Groundsel ;  S.  hastalus,  the 
Spleenwort-Leaved  Groundsel ;  S.  elegans,  the  Elegant  Groundsel. 

SENEGA.  [Poltgala.] 

SENNA.  [Cassia.] 

SENSATION.    [Nervous  System.] 

SENSES.  The  senses  are  the  faculties  by  which  we  become 
acquainted  with  some  of  the  conditions  of  our  own  bodies,  and  with 
certain  properties  and  states  of  external  things,  such  as  their  colour, 
taste,  odour,  size,  form,  density,  motion,  &c.  The  senses  are  five  in 
number,  namely,  sight,  hearing,  taste,  smell,  and  touch  ;  and  each  of 
them  is  exercised  in  the  recognition  of  an  impression  conveyed  along 
some  nerve  to  the  brain.  [Eye ;  Ear;  Nose;  Tongue;  Skin; 
Nervous  System  ;  Muscle.] 

SENSIBILITY,  an  aptitude  for  receiving  impressions  of  the  senses. 
This  is  its  physiological  meaning,  as  designating  that  faculty  of  the 
senses  whereby  things  external  are  made  to  act  upon  us.  That  peculiar 
fineness  of  organisation  which  renders  a  man  alive  to  the  impressions 
of  physical  objects,  has,  by  a  natural  metaphor,  become  the  expression 
of  that  peculiarity  of  mental  organisation  which  renders  the  mind 
alive  to  impressions  of  moral  objects,  such  as  pity  for  the  distress  of 
others,  admiration  of  heroic  courage  or  patient  endurance,  &c. ,  and 
thus  a  person  with  a  keen  sense  of  grandeur,  sublimity,  nobility, 
beauty,  or  pathos,  in  nature  or  art,  is  said  to  possess  great  sensibility. 
It  is  this  moral  aspect  of  sensibility  which  in  all  people  creates  the 
love  of  poetry  and  fiction,  and  when  possessed  in  a  high  degree,  creates 
the  poet  himself. 

SENSITIVE  PLANTS  is  a  term  commonly  applied  to  those  species 
of  plants  that  possess  the  property  of  visibly  moving  their  leaves  when 
they  are  touched  or  otherwise  stimulated.  This  term  is  not  applied 
generally  to  plants  in  which  any  movements  can  be  observed  ;  for  the 
power  of  moving  under  the  influence  of  certain  external  stimulants  is 
a  very  general  property  of  the  tissues  of  plants,  and  especially  of  the 
flowers.    [Sleep  op  Plants.] 

There  are  a  great  number  of  species  of  plants  of  various  families, 
that  possess  the  power  of  moving  their  leaves  under  the  influence  of 
a  slight  touch  ;  that  which  is  best  known  is  a  plant  belonging  to  tho 
order  Leguminosa;,  called  Mimosa  pudica.  [Mimosa.]  It  is  a  native  of 
tropical  climates  in  moist  districts,  where  it  is  exposed  to  a  tempera- 
ture of  between  70°  and  80°  Fahr.  It  is  in  its  native  districts  where 
its  excitability  is  seen  to  the  greatest  perfection.  A  knock  upon  the 
ground  at  a  short  distance  from  the  plant  is  sufficient  to  produce  an 
influence  on  the  leaves ;  and  Von  Martius  says,  that  at  Rio  Janeiro  the 
falling  of  horses'  feet  by  the  way  is  sufficient  to  set  whole  masses  of 
Mimosas  in  motion.  When  in  this  country,  the  motions  of  the  plant 
are  always  best  displayed  in  high  temperatures. 
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The  movements  are  not  alono  produced  by  mechanical  irritants,  for 
if  various  corrosive  substances,  as  bichloride  of  mercury,  sulphuric 
acid,  caustic  potash,  &C,  aro  applied  to  the  knots  of  tho  joints,  the 
same  phenomena  are  observed.  Tho  removal  of  tho  plant  to  a  higher 
temperature  will  produce  the  same  result,  as  well  as  exposing  it  to  a 
lower  temperature  or  a  draught  of  cold  air.  They  are  destroyed  by 
the  application  of  chloroform  and  other  anaesthetic  agents. 

Besides  the  Mimosa  pudica  there  arc  several  other  spi'cios  belonging 
to  this  gouus  that  possess  the  same  property,  though  not  in  so  remark- 
able a  degree.  Amongst  them  may  be  named  M.  sensitiva,  M.  viva, 
M.  casta,  M.  asperata,  M.  quadrivalvis,  M.  pernambucana,  M.  pigra, 
M.  humilis,  M.  peltata,  M.  dormiens.  Species  of  other  genora  of  tho 
same  natural  order  Leguminosce  exhibiting  theso  movements  are 
Smithia  sensitiva,  jEschynomene  Indica,  jE.  pumila,  and  Desmanlhus 
stolonifcr.  The  locust-tree  when  its  branches  are  roughly  shaken 
closes  up  its  leaves,  and  tho  same  has  been  observed  of  Qledilschia 
triacantlia ,and  it  is  probable  that  close  observation  during  hot  weather 
would  prove  that  other  leguminous  plants  possess  this  property. 

Another  family  of  plants  that  exhibit  sensation  when  touched  or 
stimulated  is  Oxalidacece.  The  Oxalis  sensitiva,  called  by  De  Caudolle 
on  account  of  its  sensitive  properties  Biopliytum,  has  long  been  known 
to  possess  this  property.  Averrhoa  bilimbi  and  A.  carambola  are  both 
plants  belonging  to  Oxalidacecs,  and  have  been  described  by  travellers 
as  possessing  the  property  of  folding  their  leaves  on  the  application 
of  a  stimulus.  But  it  is  not  only  in  these  species  that  this  property 
resides,  for  Professor  Morren  of  Liege  has  observed  it  to  occur  more 
or  less  in  all  the  species  of  the  genus  Oxalis.  His  observations  were 
first  made  on  the  Oxalis  stricta,  which,  if  hit  smartly  on  a  warm  day, 
will  contract  its  leaves  and  assume  a  position  as  in  the  ordinary  sleep 
of  the  leaves  of  these  plants.  He  has  also  observed  the  same  move- 
ments in  0.  Acetosclla  and  0.  corniculata,  and  mauy  extra-European 
species.  The  movements  in  these  plants  consist  in  the  folding  up  of 
their  leaves,  so  that  the  two  halves  of  the  leaf  approach  each  other  by 
their  superior  surface.  The  midrib  is  also  slightly  bent,  so  that  its 
inferior  surface  presents  a  convexity  ;  and  the  petioles  of  the  leaflets 
bend  downwards,  so  that  the  leaf,  when  irritated,  becomes  dependent. 
(Morren,  '  Notes  sur  l'Excitabilite-  et  le  Mouvement  des  Feuilles  chez 
les  Oxalis,'  in  the  6th  volume  of  the  '  Bulletins  de  1' Academic  Royalo 
de  Bruxelles.') 

In  the  family  Droscracece,  or  Sun-Dews,  are  some  plants  which 
exhibit  a  considerable  amount  of  irritability.  The  leaves  of  Dioncea 
muscipula,  or  Venus's  Fly-Trap  [Dioncea],  have  the  remarkable 
property  of  contracting  upon  insects  that  may  happen  to  alight  upon 
their  surface.  None  of  the  Sun-Dews  inclose  insects  in  their  leaves  in 
this  manner,  but  the  surface  of  their  leaves  is  covered  with  long  hairs, 
which  secrete  a  viscous  matter.  When  any  insect  settles  upon  the 
leaf,  it  is  entangled  with  the  viscous  secretion  ;  and  before  it  has  time 
to  escape,  the  hairs  exhibit  a  considerable  degree  of  irritability,  and 
curving  round,  pin  the  animal  down  on  the  surface  of  the  leaf. 

Other  instances  of  vegetable  irritability  occur  in  the  Berberis 
vulgaris,  Mimulus,  and  Stylidium.  [Berberis;  Mimulus;  Sttlidium; 
Motions  op  Plants  ;  Cyclosis  ;  Sap.] 

SENSORIUM.   [Nervous  System.] 

SEPAL.  [Calyx.] 

SE'PIA.  [Sepiad^:.] 

SE  PIADJE  (2t)jtio),  a  family  of  Cephalopodous  Mollusca,  including 
the  forms  which  are  ordinarily  known  under  the  name  of  Cuttle-Fishes. 

The  genera  comprehended  under  that  term  have  been  thus  defined : — 
Animal  in  the  form  of  a  sac  or  purse,  with  or  without  fins ;  head 
large,  very  distinct,  crowned  with  brachial  appendages  to  the  number 
of  eight  or  ten ;  arms  very  unequal,  always  furnished  with  suckers  on 
their  internal  surface,  with  or  without  hooks ;  branchiae  pyramidal ; 
orifice  of  the  organs  of  generation  opening  into  the  branchial  pouch, 
which  last  communicates  with  the  external  surrounding  medium  by  a 
sort  of  funnel,  the  tube  of  which  opens  under  the  neck.  Shell  mono- 
thalamous  or  rudimentary,  sometimes  horny  or  cellular,  but  never 
polythalamous.  (Rang.) 

Dr.  Leach  divided  the  group  of  Cuttles  into  two  families,  the 
Octopods  and  the  Decapods.  The  forms  belonging  to  the  first  division 
we  described  under  the  article  Octopoda. 

The  Decapoda  are  thus  defined  : — Animal  generally  elongated, 
cylindriform,  having  a  thick  sac,  furnished  with  natatory  expansions; 
head  very  distinct,  crowned  with  ten  arms,  eight  of  which  are  sessile, 
shorter  than  in  the  Octopods,  and  furnished  with  acetabula  or  suckers 
along  the  whole  length  of  their  internal  surface,  and  two  much  longer 
(tentacula),  which  are  retractile,  not  situated  on  the  same  line  with 
the  arms,  pediculated,  and  furnished  with  suckers,  which  are  situated 
ordinarily  on  the  enlarged  and  terminal  portion  only.  No  shell, 
but  only  a  testaceous  rudiment  or  support,  which  is  either  carti- 
laginous or  calcareous  in  the  interior  of  the  back,  in  the  greatest  part 
of  the  genera. 

Under  this  division  are  placed  the  Tcuthidce,  or  Calamaries,  and  the 
true  Sepiadct,  or  Cuttle-Fishes,  properly  so  called. 

Sepiola  (Rondeletius,  Leach).— Head  of  equal  breadth  with  the  body, 
owing  to  the  magnitude  of  the  eyes.  Body  scarcely  ventricose,  sup- 
ported by  a  thin  flexible  transparent  dorsal  lamina,  and  with  natatory 
organs  extended  from  the  side3  of  the  body. 

S.  vulgaris,  Grant ;  S.  Atlanlica,  D'Orbigny.    Dr.  Grant,  in  a  paper 


on  this  species,  describes  tho  body  or  mantle  of  the  specimen? 
obtained  on  our  coast  as  measuring  generally  about  six  lines  in  length, 
and  as  much  in  breadth,  whilst  the  head  measures  only  four  lines  iu 
length,  and,  from  the  magnitude  of  the  eyes,  is  equal  in  breadth  with 
tho  body.  Tho  arms  aro  of  unequal  lengths,  tho  longe-t  being  about 
an  inch  long,  and  tho  shortest  about  a  line  lens.  Tho  first  or  dorsal 
pair  aro  the  shortest,  tho  second  and  fourth  equal  in  length,  and  a 
little  longer  than  the  first  pair ;  and  the  third  pair  the  longest.  This, 
Dr.  Grant  obsorves,  is  the  order  of  the  comparative  lengths  of  the 
arms  most  common  in  the  naked  Cephalopoda.  Tho  third  and  fourth 
arms  on  each  side  aro  connected  to  each  other  by  a  rnusculo-mem- 
branous  fold,  which  extends  to  about  a  third  of  their  length,  and  is 
covered  by  the  skin  and  subjacent  coloured  parts.  The  late  Professor 
E.  Forbes  lias  observed  that  this  species  changes  its  colour  according 
as  it  is  exposed  to  light. 

S.  Rondcletii  is  a  second  British  species,  a  single  specimen  of  which 
was  taken  in  Ireland  by  tho  late  Mr.  W.  Thompson,  and  another  in 
England  by  Mr.  Joshua  Alder. 

5.  stenodaclyla  is  a  species  from  tho  Mauritius,  described  by  Dr.  Grant 
in  tho  '  Zoological  Transactions.' 

Three  other  species  of  Sepiola  have  been  described.  They  are  very 
generally  distributed. 


1,  2,  Sepiola  stcnodactyla,  back  and  front  views  (reduced) ;  3,  Sepiola  rulgarisi 
back  view  (natural  size).    (Grant,  '  Zool.  Trans.') 

Rossia  (Owen)  has  the  body  ventricose ;  two  wide  rounded  sub- 
dorsal fins  ;  anterior  margin  of  the  mantle  free.  Arms  rather  short, 
trihedral ;  the  acetabula  pedunculated ;  the  peduncles  very  short,  in 
two  alternating  rows  at  the  base  of  the  arms,  aggregated  in  many  rows 
at  their  point :  order  of  the  length  of  the  equal  arms,  1,  2,  4,  3. 
Tentacula  equalling  the  body  in  length,  furnished  at  the  apex  with 
mauy  very  small  pedunculated  acetabula.  Gladius  horny,  9  lines  in 
length,  a  little  dilated  below. 

R.  palpcbrosa. — Professor  Owen,  who  established  this  genus  upon  a 
Cephalopod  brought  from  the  Arctic  regions  by  Captain  James  Ross, 
R.N.,  and  taken  near  the  beach  at  Elwin  Bay,  Prince  Regent's  Inlet, 
on  the  29th  of  August  1S32,  states  that  it  differs  from  Sepiola  and 
Scpiotcuthis  iu  the  form,  proportions,  and  position  of  its  lateral  fins, 
and  in  the  extent  of  its  horny  dorsal  style  or  gladius.  In  these 
respects,  he  observes,  it  bears  a  closer  affinity  to  Sepiola,  but  differs 
from  it  generally  in  having  the  anterior  margin  of  the  mantle  free  in 
the  whole  of  its  circumference ;  its  natural  position  is  therefore,  in 
his  opinion,  intermediate  to  Sepiola  and  Sepioteuthis,  which  it  connects 
together,  as  well  by  its  intermediate  size  as  by  the  peculiarities  of  its 
structure. 

The  details  of  the  anatomy  of  this  animal  will  be  found  in  the 
Appendix  to  Captain  Sir  John  Ross's  '  Second  Voyage.'  The  ink-bag 
was  situated  between  the  liver  and  the  muscles  which  surround  the 
arms,  close  to  which  its  duct  entered  the  intestine.  The  ink  was  black, 
of  the  same  tint  as  the  China  ink. 

With  reference  to  the  remarkable  development  of  the  skin  surround- 
ing the  eyeball  (whence  the  trivial  j-a),  by  means  of 
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which  this  animal  evidently  possesses  the  power  of  defending  the  eye, 
as  the  pulmonated  Vertebrata  do  by  means  of  their  more  regularly- 
formed  eyelids,  Professor  Owen  observes  that  the  utility  of  the  pro- 
vision, in  seas  abounding  with  fragments  of  ice,  is  obvious.  Six 
species  of  this  genus  have  been  described.  [ItossiA.] 


Sossia  palpcbrosa,  dorsal  aspect,  showing  the  appearance  of  the  eyes  while 
the  animal  was  alive. 


Head  and  arms  of  Iiossia  palpebrosa,  on  the  dorsal  aspect,  taken  from  the 
figure  where  it  is  laid  open  to  show  the  internal  structure.  Here  the  eyelids 
(1,  1)  are  represented  closed  after  death;  a,  the  eight  arms;  a',  one  of  the 
brachial  suckers,  magnified  ;  b,  the  two  tentacles  ;  V,  a  tentacular  sucker,  mag- 
nified ;  e,  ovisacs  in  the  ovary,  appended  to  filamentary  pedicles ;  d,  eggs. 
(Owen,  '  Ross's  Appendix.') 

Sepioteuthis  (De  Blainville).  Animal  elongated,  bordered  nearly 
throughout  its  length  by  a  natatory  membrane,  which  is  narrow  and 
lateral ;  arms  sessile  and  pedunculated,  as  in  the  Calamaries,  and  less 
enlarged  than  in  the  Cuttles ;  acetabula  as  in  the  Calamaries. 


SEPIAD.E. 


Internal  support  or  gladius  comparatively  wide,  but  horny  and 

delicate. 

S.  sepiacea.  This  species  is  figured  in  the  article  Cephalopoda 
under  the  name  of  Sepia  officinalis,  to  which  however  it  bears  a  very 
close  external  resemblance,  so  close  indeed  that  authors  generally  place 
it  immediately  before  that  species.  Thirteen  species  of  the  genua 
Sepioteulhis  have  been  described.  They  are  inhabitants  of  the  West 
Indies,  the  Cape,  the  Red  Sea,  Java,  and  Australia. 

Cranchia  (Leach). — Animal  furnished  with  a  bursiform  sac,  which 
is  elongated  and  rounded  posteriorly  ;  aperture  narrow  ;  dorsal  border 
not  distinct ;  head  less  distinct  from  the  body  ;  arms  sessile,  unequal ; 
tentacles  pedunculated,  longer,  retractile,  terminated  in  a  club  shape ; 
peduncles  without  acetabula  ( ? ) :  caudal  fins  circular,  touching  each 
other  at  their  origin. 

O.  scabra.  Sac  rough,  with  hard  rough  tubercles.  (Appendix  to 
Tuckey's  '  Congo.') 


Oraiichia  scabra. 

One  other  species  has  been  described.  They  are  both  natives  of  the 
west  coast  of  Africa. 

Loligopsis  (Lam.). — Body  long  and  cylindrical,  terminated  by  a  pair 
of  conjoined  large  round  fins,  forming  generally  a  circular  disc  ;  an- 
terior border  of  the  mantle  adherent  to  the  back  part  of  the  head  for 
a  small  extent.  Tentacula  very  long  and  slender  (frequently  muti- 
lated). Gladius  long,  narrowest  in  the  middle,  dilated  posteriorly. 
There  are  eight  species  of  this  genus  found  in  the  North  Sea,  Atlantic, 
Mediterranean,  India,  Japan,  and  the  South  Seas. 

Onycholeuthis  (Lichtenstein). — Body  and  fins  as  in  the  genus  Loligo  ; 
ventrolateral  cartilages  of  the  mantle  long  and  narrow ;  horny  hoops 
of  the  tentacular,  and  sometimes  of  the  brachial,  acetabula  produced 
into  the  forms  of  books  or  claws.  Gladius  or  internal  support  long, 
broadest  in  the  middle. 


Uncinated  suckers  of  Onycholeuthis,  from  specimen  in  spirits  in  Mas.  Coll. 
Chir.  (by  permission). 

0.  Banlsii.  Professor  Owen,  after  dwelling  on  Dr.  Roget's  acourate 
description  of  the  mechanism  by  which  the  suckers  of  Octopus  are 
worked,  observes  that  still  there  are  circumstances  in  which  even  this 
remarkable  apparatus  would  be  insufficient  to  enable  the  cephalopod 
to  fulfil  all  the  offices  in  the  economy  of  nature  for  which  it  was 
created ;  and  that  in  those  species  which  have  to  contend  with  the 
agile,  slippery,  and  mucus-clad  fishes,  more  powerful  organs  of  pre- 
hension are  superadded  to  the  suckers.  Thus  in  the  Calamary  the 
base  of  the  piston  is,  he  remarks,  inclosed  by  a  horny  hoop,  the  outer 
and  anterior  margin  of  which  is  developed  into  a  series  of  sharp- 
pointed  curved  teeth.  These,  as  he  states,  can  be  firmly  pressed  into 
the  flesh  of  a  struggling  prey  by  the  contraction  of  the  surrounding 
transverse  fibres,  and  can  be  withdrawn  by  the  action  of  the  retractor 
fibres  of  the  piston.  "  Let  the  reader,"  adds  the  Professor,  "  picture 
to  himself  the  projecting  margin  of  the  horny  hoop  developed  into 
a  long,  curved,  sharp-pointed  claw,  and  these  weapons  clustered  at  the 
expanded  terminations  of  the  tentacles,  and  arranged  in  a  double 
alternate  series  along  the  whole  internal  surface  of  the  eight  muscular 
feet,  and  he  will  have  some  idea  of  the  formidable  nature  of  the  car- 
nivorous Onycholeuthis. 

"  Banks  and  Solander,"  says  Professor  Owen  in  continuation,  "  in 
Cook's  first  voyage,  found  the  dead  carcass  of  a  gigantic  species  of 
this  kind  floating  in  the  sea,  between  Cape  Horn  and  the  Polynesian 
Islands,  in  30°  44'  S.  lat,  110°  33' W.  long.  It  was  surrounded  by 
aquatic  birds,  which  were  feeding  on  its  remains.  From  the  parts  of 
this  specimen  which  are  still  preserved  in  the  Hunterian  Collection, 
and  which  have  always  strongly  excited  the  attention  of  naturalists, 
it  must  have  measured  at  least  six  feet  from  the  end  of  the  tail  to  the 
end  of  the  tentacles.  The  natives  of  the  Polynesian  Islands,  who  dive 
for  Bhell-fish,  have  a  well-founded  dread  and  abhorrence  of  thesa 
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formidable  Cephalopoda,  mid  one  cannot  foci  surprised  that  thoir  fears 
ahould  havo  perhapa  exaggerated  their  dimensions'  and  doatructivo 
attributes." 

Professor  Owen  then  noticoa  another  structure,  which  adds  groatly 
to  the  prehensile  powers  of  the  uncinated  CalainarioB  : — "  At  tho 
extremities  of  the  long  tentacles,  besides  bhe  unoinated  acotabula,  a 
duster  of  small,  simple,  unarmed  suckers  may  bo  observed  at  tho 
base  of  the  expanded  part.  When  these  latter  suckers  aro  applied  to 
one  another,  the  tentacles  aro  firmly  locked  together  at  that  part,  and 
the  united  strength  of  both  the  elongated  peduncles  can  be  applied  to 
drag  towarda  the  mouth  any  resisting  object  which  haa  beon  grappled 
by  the  terminal  hooks.  There  is  no  mechanical  contrivance  which 
surpasses  this  structure  :  art  has  remotely  imitated  it  in  the  fabrica- 
tion of  the  obstetrical  forceps,  in  which  either  blade  can  be  used 
separately,  or,  by  the  interlocking  of  a  temporary  joint,  be  made  to 
act  in  combination."  ('  Cyclopedia  of  Anatomy  and  Physiology,' 
vol.  i.) 


Onychotcuthis  Banksii.    a,  gladius,  or  dorsal  support. 

There  are  five  other  species  of  Onychotcuthis  found  in  the  Atlantic, 
Indian,  and  Pacific  oceans. 

Loligo  (Lam.). — The  species  of  this  genus  are  described  under  the 
article  Loligo.  We  here  subjoin  an  illustration  of  the  Loligo  vulgaris, 
the  Common  Calamary. 


Common  Calamary  [Loligo  vulgaris),  a,  its  pen  or  Internal  support. 
M.  De  Blainville  gives  Loligo  vulgaris  as  the  example  of  his  genus 
Pteroleuthis.    There  are  21  species  of  this  genus,  of  which  three  are 
British. 

NAT.  HIST.  DIV.  VOL.  IV. 


Sepia  (Lam.). — Animal  with  an  oblong  depressed  body,  with  two 
narrow  lateral  fins  extending  its  whole  length;  mantle  free  at  Its 
anterior  margin ;  tho  acetabula  anpported  by  horny  hoops  with  the 
margin  entire  or  very  minutely  denticulated. 

Shell  internal,  lodged  in  a  aac  on  tho  back  part  of  the  mantle,  corn- 
poaed  of  an  external  calcareous  apex  or  mucro,  of  a  succession  of 
calcareous  lamina)  with  intervening  spaces  filled  with  air,  and  supported 
by  columns  (but  uot  perforated  by  a  siphon),  and  an  internal  horny 
layer,  corresponding  to  the  anterior  horny  sheath  in  tho  Uelemuites. 
(Owen.) 

S.  officinalis. —  This  is  the  Common  Cuttle-Fish,  so  well  known  on 
our  coasts,  and  whoso  shell  is  so  often  thrown  up  by  the  waves  on  the 
beach. 


Internal  shell  of  Common  Cuttle-Fish  (Sepia  officinalis),  a,  view  of  back; 
6,  side  view ;  c,  under  side. 

The  ink  (nigra)  succus  loliginis)  is  common  to  this  and  other  species 
of  cephalopods.  This  fluid  is  not  only  ejected  as  a  defence  to 
colour  the  water  in  order  to  favour  the  escape  of  the  animal,  as  was 
well  known  to  the  ancients  (Oppian,  '  Halieut.,'  iii.;  Pliny,  'Nat. 
Hiat^'  ix.  29),  but  as  a  direct  means  of  annoyance.  A  gallant  officer 
who  was  inconsiderately  collecting  shells  in  a  pair  of  immaculate 
white  trowsers,  came  suddenly  upon  one  of  the  naked  cephalopods 
snugly  harboured  in  a  recess  in  the  rock.  They  looked  at  each  other, 
and  the  cuttle,  who  had  his  eyes  about  him,  and  knew  well  how  to 
use  them,  upon  seeing  the  enemy  advance,  took  good  aim,  and  shot  so 
true  that  he  covered  the  snowy  inexpressibles  with  the  contents  of 
his  ink-bag,  and  rendered  them  unpresentable  either  in  drawing- 
room  or  dining-room. 

That  the  juice  was  used  by  the  ancients  as  ink  is  evident  from 
many  passages :  we  content  ourselves  with  a  reference  to  that  above 
given,  and  to  the  lines  in  the  graphic  description  of  the  idler  by 
Persius.    ('  Sat.'  iii.,  lin.  10,  et  seq.) 

The  flesh  of  the  naked  cephalopods  was  rather  esteemed  of  old,  as 
it  is  indeed  now  iu  Italy  and  other  countries.  Aristotle  declares  that 
these  animals  are  in  the  highest  season  when  pregnant,  and  those  who 
wish  to  taste  a  cuttle-fish  sausage,  will  find  a  receipt  for  making  that 
savoury  viand  in  Athenaeus.  [Cephalopoda.] 

Mr.  F.  D.  Bennett  states  that  the  Fe,  or  Cuttle-Fish,  is  considered 
a  luxury  by  all  classes  of  the  Sandwich  Islanders,  and  that  when 
fresh  and  well  cooked  it  is  an  excellent  food,  and  in  consistence  and 
flavour  not  unlike  the  flesh  of  a  lobster's  claw.  ('  Narrative  of  a 
Whaling  Voyage  round  the  Globe,'  London,  1840.) 

Independently  of  the  swimming  powers  of  the  naked  cephalopods, 
and  their  faculty  of  darting  backwards  in  the  water,  they  can,  some 
of  them  at  least,  throw  themselves  out  of  the  water,  and  take  leaps 
analogous  to  flights.  Thus  Pliny  says,  and  not  without  ground  for 
the  assertion,  "Loligo  etiam  volitat,  extra  aquam  se  efferens,  quod  et 
pectunculi  faciunt  sagittee  modo."  ('  Nat.  Hist.,'  ix.  29.)  It  is  not 
improbable  that  one  of  the  species,  Loligo  Sagitta,  may  have  received 
its  name  from  the  rapidity  with  which  this  leap  or  flight  out  of  the 
water  is  executed. 

Mr.  F.  D.  Bennett,  who  describes  the  sea  as  peculiarly  animated 
between  2S°  and  31°  N.  lat.;  154°  and  160°  W.  long.,  observes 
that  the  ship  was  constantly  attended  by  such  vast  numbers  of  the 
Albacore,  that,  when  swimming,  as  is  their  custom,  on  the  surface  of 
the  water,  they  could  be  seen  as  a  dense  shoal  extending  several 
hundred  yards  on  every  side  of  the  ship,  about  which  sword-fishes 
(Xiphias)  frequently  came,  "making  destructive  onslaughts"  on  the 
Albacores.  More  rarely  he  noticed  the  Barracuda,  and  transient 
shoals  of  Bonita.  "  Flying-Fish  and  (nearly  allied  to  these  in  their 
movements)  Flying-Squid  (Loligo)  were  also  numerous.  During  a 
calm,  in  30°  N.  lat.,  the  Flying-Squid  appeared  in  larger  flights  than 
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we  had  ever  before  witnessed.  Persecuted  probably  by  the  Albacore 
(which  select  this  tranquil  time  to  descend  deep  in  the  water,  and  to 
rove  far  from  the  ship  in  quest  of  food),  they  rose  from  the  sea  in 
large  flocks,  leaping  over  its  smooth  surface,  much  in  the  same 
manner,  and  to  the  same  height  and  distance,  as  the  Flying-Fish. 
Many  of  them  were  captured  by  birds  during  their  leaps ;  and  one 
individual,  in  making  a  desperate  effort  to  escape  some  aquatic  pursuer, 
sprang  to  a  considerable  height  above  the  bulwarks  of  the  ship,  and 
fell  with  violence  upon  the  deck."  In  the  appendix,  the  Flying-Squid 
is  again  noticed.  "  The  head  of  this  cephalopod,"  says  the  author, 
"is  a  plane  circular  disc,  surrounded  by  long  arms,  furnished  on 
their  upper  surface  with  many  circular  suckers,  which  hold  with  a 
tenacious  grasp.  The  eyes  are  large,  very  perfectly  formed,  and 
lodged  in  spacious  cartilaginous  orbits.  The  mouth,  like  that  of  most 
of  the  cuttle-fish  tribe,  is  horny,  and  shaped  like  the  beak  of  a  parrot. 
A  slender  neck  connects  the  head  to  the  body,  and  is  received  into 
the  latter  as  into  a  capacious  sheath.  The  trunk  is  conical,  tapering 
to  a  point  at  the  tail,  smooth,  and  composed  of  a  dense  white  cartila- 
ginous structure  covered  with  a  delicate  membrane  or  skin,  beneath 
which  are  deposited  the  brilliant  colours  this  mollusc  often  displays. 
Near  the  tail  is  a  broad  fin-like  appendage,  which  can  either  be  ex- 
panded horizontally  on  either  side,  or  folded  neatly  upon  the 
abdomen.  The  interior  of  the  back  contains  an  elastic  horny  rod,  or 
substitute  for  the  sepia  bone,  that  occupies  the  same  part  in  some 
other  tribes  of  the  Cuttle-Fish.  It  extends  the  entire  length  of  the 
body,  and  is  flattened  at  its  anterior  extremity,  whilst  its  caudal  end 
is  shaped  like  a  cup ;  the  whole  bearing  some  resemblance  to  the 
instrument  used  for  tasting  wine  from  casks.  This  elastic  structure 
and  the  membranous  expansion  on  each  side  the  tail  are  apparently 
the  two  principal  agents  employed  by  the  animal  in  its  protracted 
leaps  through  the  air.  Whether  the  fin-like  appendage  is  also  employed 
in  swimming  is  very  questionable."  One  kind  of  Luligo,  captured 
iu  the  Pacific  Ocean,  in  34°  N.  lat.,  which  measured  six  inches  in  its 
entire  length,  must,  from  the  description  of  its  hooks,  have  been  an 
Onychoteuthis.  This  individual  leaped  from  the  sea  over  the  high 
bulwarks  of  the  ship,  and  alighted  on  the  deck  at  a  time  when  vast 
flocks  of  the  same  species  were  seen  leaping  around,  and  often  striking 
with  violence  against  the  bows  of  the  vessel,  the  sea  beiug  compara- 
tively smooth.  It  was  much  injured  by  the  violence  with  which  it 
struck  the  deck.  Another  species  with  its  two  long  tentacles  furnished 
at  the  extremities  with  rows  of  suckers  (acetabula)  instead  of  horny- 
hooked  appendages,  resembling  the  above  in  size  and  form,  was 
obtained  in  the  Pacific.  The  prevailing  colours  were  silver-white  and 
steel-blue,  spread  with  red  spots  and  tints  of  violet  and  purple,  a 
brilliant  and  very  beautiful  spot  of  emerald-green  being  placed  imme- 
diately above  each  eye.  Mr.  Bennett  concludes  by  stating  that  they 
noticed  examples  of  this  family  of  Cephalopoda  from  the  equator  to 
34°  N.  lat.,  and  16°  S.  lat.  iu  the  Pacific  Ocean. 

The  size  of  the  naked  cephalopoda  varies  greatly.  Some  are  of  very 
large  dimensions,  and  others — the  Sepiolce  for  instance — very  small. 
Mr.  Swainson  ('  Malacology ')  remarks  that  he  saw  many  caught  on 
the  shores  of  Sicily,  and  that  two  would  be  a  good  load,  their  arms 
being  as  thick  as  those  of  a  man. 

We  must  take  with  some  grains  of  allowance  the  stories  collected 
by  Denys  de  Montfort :  such  as  that  of  Dens,  a  northern  navigator, 
who,  according  to  Dr.  Shaw,  avowed  that  he  lost  in  the  African  seas 
three-  of  his  men,  while  they  were  employed  during  a  calm  in  scraping 
the  sides  of  his  vessel,  by  the  attack  of  a  monster  of  this  kind, 
which  suddenly  appeared,  seized  them  in  its  arms,  and  drew  them 
under  water  in  spite  of  every  effort  to  save  them,  and  that  the  thick- 
ness of  one  of  the  creature's  arms,  which  was  cut  off  in  the  contest, 
was  that  <  f  a  mizen-mast,  whilst  the  suckers  were  of  the  size  of  pot- 
lids.  Then  again,  another  crew,  it  was  alleged,  were  similarly 
attacked  off  the  coast  of  Angola.  A  gigantic  cuttle-fish  suddenly 
threw  its  arms  across  the  vessel,  and  was  on  the  point  of  dragging  it 
to  the  bottom,  when  the  crew  succeeded  in  cutting  off  its  arms  with 
swords  and  hatchets.  When  their  danger  was  most  imminent,  they 
prayed  to  St.  Thomas  for  aid,  and,  in  gratitude  for  their  deliverance, 
dedicated,  on  their  return  home,  a  picture  representing  their  perilous 
encounter,  to  the  saint  in  his  chapel  at  St.  Malo.  Dr.  Hamilton  gives 
an  eDgraving  of  this  adventure  in  the  volume  on  '  Amphibious  Carni- 
vora,'  in  the  '  Naturalist's  Library,'  and  beneath  it  is  printed,  "  The 
Kraken,  supposed  a  Sepia,  or  Cuttle-Fish  (from  Denys  Montfort)."  Dr. 
Shaw  observes  that  the  existence  of  some  enormously  large  species  of 
the  cuttle-fish  tribe  can  hardly  be  doubted ;  and  that  though  some 
accounts  may  have  been  much  exaggerated,  there  is  sufficient  cause 
for  believing  that  such  species  may  very  far  surpass  all  that  are 
generally  observed  about  the  coasts  of  European  seas.  The  last 
observation  may  be  safely  admitted;  but  the  account  given  by  Dr. 
Shaw  of  the  narrative  of  Dens  affords  one  of  the  many  proofs  that  a 
story  rarely  loses  anything  in  its  progress.  That  narrative  is  suffi- 
ciently marvellous ;  but  on  turning  to  it  as  recorded  by  Denys  de 
Montfort,  we  find  that  only  two  of  Dens's  men  are  stated  to  have 
been  carried  off;  the  third  having  been  rescued,  though  he  died 
delirious  on  the  night  following  the  encounter.  The  suckers  are 
described  as  having  been  as  large  as  ladles  (cueiller  b,  pot),  and  the 
arm,  at  its  base,  as  big  as  a  fore-yard  (vergue  d'un  mat  de  misaine). 
In  Shaw's  lectures  the  yard  is  magnified  to  a  mast,  and  the  ladles  are 


promoted  to  pot-lids.    The  notion  that  the  celebrated  Kraken  is  not 

to  be  considered  as  a  wild  and  groundless  chimera,  but  as  either 
identical  with  or  nearly  allied  to  a  colossal  cuttle-fish,  is  supported  in, 
Blackwood's  '  Magazine,'  vol.  ii.  A  writer  in  the  same  work,  vol.  iii., 
attacks  the  opinion  attempted  to  be  sustained  in  vol.  ii. 

The  other  genera  of  Sepiadm  are  Qonatus,  Gray,  with  only  one 
species ;  Beloteuthis,  Miinster,  with  six  species ;  Leptoteuthis,  Meyer, 
with  one  species ;  Cheii-oteuthis,  D'Orb.,  with  two  species;  Hislioteu- 
this,  D'Orb.,  with  two  species;  Onychoteuthis,  Lichtenstein,  with  nix 
species;  Enoploteuthis,  D'Orb.,  with  ten  species;  Ommastrephes,  D'Orb. 
with  fourteen  species.    [Cephalopoda  ;  Ommastrephes.  1 

SE'PIOLA.  [Sepiadm.] 

SEPIOTE'UTHIS.  [Sepiadm.] 

SEPS.    [Sepsidje;  Scincid^e.] 

SEPSID^E,  a  family  of  Lizards.  The  type  of  this  family  is  the 
genus  Seps,  of  which  the  Seps  Chalcides  of  Bonaparte  and  other 
naturalists  may  be  taken  as  the  type.  [Scincidje.]  The  following  is 
Dr.  J.  E.  Gray's  definition  of  this  family  : — Rostral  plate  rather  large, 
square.  Nostrils  in  the  front  edge  of  a  small  shield,  in  a  notch  at  the 
hinder  side  of  the  rostral  plate.  Supranasal  distinct,  contiguous  or 
united,  frontonasal  none  (or  small  on  the  side  of  the  face),  fronto- 
parietal often  wanting,  sometimes  united,  interparietal  triangular. 
Tougue  flat,  scaly,  nicked  at  the  tip.  Teeth  conical,  simple.  Palate 
not  toothed,  with  a  deep  central  longitudinal  groove  behind.  Eyes 
distinct,  with  connivent  eyelids.  Lower  eyelid  scaly,  or  with  a  trans- 
parent disc.  Body  fusiform  or  subcyliudrical,  elongate.  Scales 
smooth.    Toes  simple,  unequal,  clawed.    Tail  conical,  pointed. 

Iu  the  '  Catalogue '  of  the  specimens  in  the  British  Museum,  Dr. 
Gray  describes  seven  genera  and  seven  species.  They  are  as  follows  : — 
a.  Rostral  rather  produced,  sharp-edged,  with  a  large  nasal  notch. 
Head  wedge-shaped. 

1.  Sphcenops. — Legs  4.  Mental  shield  small  Lower  eyelid  trans- 
parent. 

S.  sepsoides,  the  Sphenops ;  a  native  of  Egypt. 

2.  Scelotes. — Legs  2,  posterior.    Mental  shield  large.    Lower  eyelid 

scaly. 

S.  bipes,  the  Bipes ;  from  the  Cape  of  Good  Hope. 

6.  Rostral  rounded,  erect.    Head  pyramidical. 

3.  Gongylus. — Legs  4.  Toes  5-5.  Body  subfusiform.  Lower  eyelid 
transparent.    Frontoparietal  shield  none.    Ears  simple. 

G.  ocellatus,  the  Tiliguga ;  a  native  of  Egypt. 

4.  Thyrus. — Legs  4.  Toes  5-5.  Body  fusiform.  Lower  eyelid 
transparent.    Frontoparietal  shield  distinct.    Ears  toothed  in  front. 

T.  Bogerii,  the  Thyrus ;  from  Mauritius. 

5.  Amphiglossus. — Legs  4.  Toes  5-5.  Body  elongate,  cylindrical. 
Ears  distinct.    Lower  eyelid  scaly. 

A.  Astrolabi,  the  Keneux;  a  native  of  Madagascar. 

6.  Seps. — Legs  4.  Toes  3-3.  Body  cylindrical,  elongate.  Ears 
distinct.    Lower  eyelid  transparent. 

S.  tridactylus,  the  Cicigna ;  a  native  of  Europe.  [Scincid.e.] 

7.  Heteromeles. — Legs  4.  Toes  2-3.  Body  cylindrical,  elongate. 
Ears  indistinct.    Lower  eyelid  transparent. 

H.  Mawitanicus,  the  Heteromele ;  from  Algiers. 
SEPTA'RIA,  a  genus  of  Acephalous  Mollusca,  belonging  to  the 

family  Tubicoldes.  It  has  the  tube  testaceous,  very  long,  gently 
attenuated  posteriorly,  and  divided  internally  by  arched  incomplete 
partitions.  Anterior  extremity  terminated  by  two  slender  tubes, 
which  are  not  chambered  in  the  interior. 

S.  armaria  is  described  and  figured  by  Sir  Everard  Home  in  the 
'Philosophical  Transactions'  for  1806,  under  the  name  of  Teredo 
gigantea.    It  lives  in  sand  in  the  Indian  seas. 

SERGESTES.  [Palemonidje.] 

SERIALARIA.  [Polyzoa.] 

SERIA'NA,  an  entirely  tropical  South  American  and  We3t  Indian 
genus  of  Plants  belonging  to  the  natural  order  Sapindacex,  named  by 
Schumacher  after  Serjeant,  a  French  friar  and  botanist,  but  the 
genus  is  also  and  more  commonly  written  Serjania.  The  species 
consist  of  climbing  or  twining  shrubs.  S.  triternata  is  acrid  and 
narcotic,  and  employed  for  the  purpose  of  stupifying  fish. 

SERIATOPORA.  [Madrepor;ea.] 

SERICA.  [Melolonthidje.] 

SERICOSTOMA.  [Neuroptera.] 

SERICULUS.  [MERULTDiE.] 

SERISOMUS.  [CqculiDjE.J 
SE'ROLIS.  [Isopoda.] 
SEROUS  MEMBRANES.  [Membrane.] 
SERPENTA'RIA.  [Aristolochiaceje.] 

SERPENTINE,  a  rock  regarding  whose  origin  geologists  have  dif- 
fered. It  is  described  as  an  irregularly  overlying  mass  in  the  Lizard 
district  of  Cornwall,  as  a  dyke  at  Portsoy,  and  as  nodular  aggregations 
in  the  granite  of  Aberdeenshire.  The  relation  in  which  it  stands  to 
Diallage  Rock  (a  compound  of  diallage  and  felspar)  is  very  intimate, 
both  in  the  Alps,  in  the  Shetland  Isles,  and  in  Cornwall.  In  fact  the 
composition  of  these  rocks  is  scarcely  more  different  than  may  be 
seen  between  largely  crystallised  and  fine-grained  greenstone.  Veins 
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tunl  masses  of  trap  on  passing  through  or  being  in  contact  with  iimo- 
stone  not  unfrequently  change  the  naturo  of  that  rock  near  tho  junc- 
tion, and  either  till  it  with  serpentinous  lines  or  masses,  or  produce 
therein  asbostic  or  steatitic  admixtures.  It  is  a  very  common  circum- 
stance among  tho  primary  limestones  to  find  light-green  veins  and 
strings  of  serpentine,  and  in  tho  Pyrenees  calcareous  rocks  compara- 
tively of  very  recent  date  are  similarly  altered. 

As  a  mineral  Serpentine  occurs,  although  rarely,  in  right  rectangular 
prisms.  It  is  usually  massive  and  compact  in  texturo,  and  of  a  dark- 
green  or  blackish-green  colour.  It  also  occurs  in  fibrous  and  lamellar 
varieties.  Its  hardness  is  2'5  to  4,  and  it  may  bo  cut  with  a  knife. 
Its  specific  gravity  is  2-5  to  2  6.  It  becomes  yellowish-gray  on  ex- 
posure, and  feels  sometimes  a  little  unctuous.  The  following  varieties 
are  recognised : — 

Precious  Serpentine. — Purer  specimens  of  a  rich  oil-green  colour, 
and  translucent,  breaking  with  a  splintery  fracture.  It  is  a  beautiful 
stone  when  polished.    It  has  the  following  composition  : — 


Silica  42-3 

Magnesia  44-2 

Protoxide  of  Iron  0*2 

Carbonic  Acid  0  9 

Water  12"4 

 100-0 


It  gives  off  water  when  heated ;  becomes  brownish-red  before  the 
blow-pipe,  but  fuses  only  on  the  edges. 

Common  Serpentine. — Opaque,  of  dark-green  shades  of  colour. 

Picrolite,  Schiller  Asbestus. — A  Fibrous  Serpentiue,  of  an  olive-green 
colour,  constituting  seams  in  Serpentine.  The  fibres  are  course  or  fine, 
and  brittle.  It  resembles  some  forms  of  asbestus,  but  differs  in  its 
difficult  fusibility.    Thomson's  Baltimorite  belongs  here. 

Marmolite. — A  Foliated  Serpentine,  »t  greenish-white  and  light-green 
shades  of  colour,  and  pearly  lustre,  consisting  of  thin  folia  rather 
easily  separable.  The  folia  are  brittle,  and  the  variety  is  thus  dis- 
tinguished from  talc  and  brucite.  It  has  the  following  composition  : — 


Silica     ........  40T 

Magnesia  41 '4 

Protoxide  of  Iron  2  7 

Water  157 

 99-9 


Xerolite. — Near  Marmolite,  but  folia  not  separable. 

Serpentine  is  a  very  handsome  stone  when  polished.  Beautiful 
specimens  from  Cornwall,  and  other  parts  of  England  and  Ireland, 
may  be  seen  in  the  Museum  of  Practical  Geology,  London.  When 
mixed  with  limestone  it  constitutes  the  Verd-Antique  Marble.  It 
does  not  wear  well,  although  at  first  it  receives  a  fine  polish.  Chromic 
iron  is  usually  found  disseminated  through  it.  Dr.  Jackson  of 
America  has  shown  that  Epsom  salts  or  sulphate  of  magnesia  may 
be  profitably  manufactured  from  Serpentine. 

(Dana,  Mineralogy.) 

SERPENTS.  [Ophidia.] 

SERPI'CULA  (from  '  serpo,'  to  creep,  on  account  of  the  creeping 
habits  of  the  species),  a  small  African  and  Indian  genus  of  Plants 
belonging  to  the  natural  order  Ualoragacew.  The  genus  is  characterised 
by  being  monoecious.  The  male  flowers  have  the  calyx  small,  quadri- 
partite. Petals  4.  Stamens  4  to  8.  Styles  4,  sterile.  The  female 
flowers  have  the  calyx-tube  aduate  to  the  ovary,  limb  small,  quadri- 
partite. Petals  and  stamens  wanting.  Ovary  4-celled.  Ovules  and 
styles  4.  Nuts  brittle,  1-celled,  1-seeded.  The  species  form  herba- 
ceous creeping  branched  plants,  with  axillary  flowers,  the  males  being 
pedicellate,  and  the  female  aggregated  and  almost  sessile,  though  they 
are  but  little  known.  The  plants  of  this  genus  are  not  possessed  of 
any  remarkable  properties,  but  they  must  not  be  confounded  with 
the  Serpicula  now  Hydrilla  verticillata  of  Roxburgh,  which  belongs 
to  the  natural  family  of  Hydrocharidacece,  and  which  is  used  in  India  in 
refining  sugar,  in  the  same  way  that  clay  is  employed  in  other  coun- 
tries. A  layer  of  the  plant  being  spread  upon  the  surface  of  the 
sugar,  water  is  allowed  slowly  to  percolate  through  the  mass. 

SERPULA.  [Annelida.] 

SERPULI'TKS,  a  genus  of  Fossil  Annelida.    [Silurian  System.] 

SERRAFALCUS,  a  genus  of  Plants  belonging  to  the  natural  order 
of  Grasses  and  the  tribe  Festucinea.  It  has  unequal  herbaceous  many- 
flowered  glumes,  the  lower  are  from  3-  to  5-nerved,  the  upper  7  to  9. 
Tho  flower  is  oblong  and  trifid.  The  outer  palea  with  a  short  seta 
founded  on  three  nerves  from  below  the  tip.  The  styles  lateral,  below 
the  summit  of  the  fruit.    The  spikelets  narrow  at  the  top. 

S.  secalinus  has  a  loose  panicle  slightly  compound,  the  simple 
peduncles  about  equalling  the  oblong  glabrous  spikelets,  the  flowers 
at  first  loosely  imbricated,  afterwards  distinct,  about  as  long  as  the 
straight  awn,  the  outer  palea  not  overlapping  the  next  flower.  The 
flower  is  large  and  downy,  the  leaves  hairy  with  nearly  smooth  sheaths. 
It  is  a  native  of  Great  Britain. 

S.  racemosus  has  a  close  or  elongated  erect  panicle  usually  simple, 
the  spikelets  glabrous  ovate  and  somewhat  compressed.  The  midrib 
of  the  glumes  and  palea  scabrous  towards  the  top,  the  leaves  and 
sheathes  slightly  hairy.  It  ia  a  common  species  in  sandy  places  in 
the  south  of  Great  Britain. 

(Babington,  Manual  of  British  Botany.) 

SERRANUS,  a  genus  of  Fishes  belonging  to  the  family  Percidw. 
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It  has  a  single  olongated  dorsal  fin,  the  rays  of  the  anterior  portion 
spinous,  tho  others  flexible  ;  branchiostegous  rays  7  ;  small  teeth  in 
both  jaws  on  tho  palatine  bones  and  tho  vomer,  some  elongated  teeth 
among  tho  smaller  ones;  cheeks  and  operculum  covered  with  small 
scales;  preopcrculum  serrated;  operculum  ending  in  two  or  three 
flattened  points  projecting  backwards. 

Two  spocies  of  this  gonus  have  been  found  on  the  Britinh  coasts, 
which  may  bo  given  at)  examples  of  tho  genus. 

S.  cabrilla,  tho  Smooth  Serranus,  is  tho  Perca  cahrilla  of  Linnaeii", 
the  Perca  channus  of  Mr.  Couch.  It  is  abundant  in  the  Mediterranean, 
and  not  uncommon  on  the  Cornish  coaBt. 

S.  gigas,  the  Dusky  Serranus,  is  the  Perca  robusta  of  Couch.  It  is 
abundant  in  the  Mediterranean,  where  it  sometimes  attains  the  weight 
of  00  lbs.    It  has  been  taken  off  the  coast  of  Cornwall. 

( Yarrell,  History  of  British  Fishes.) 

SERRATULA,  a  genus  of  Compositous  Plants  of  the  order  C'yna- 
racem,  and  the  section  Seiratuleoz.  The  heads  of  flowers  are  dioMnooi 
by  abortion  ;  the  involucre  is  imbricated,  sharp,  and  unawned ;  the 
scales  of  the  receptacle  split  longitudinally  into  linear  bristles;  fruit 
compressed,  not  beaked,  basal  areola  oblique;  the  pappus  persistent. 
There  is  but  one  British  species  of  this  genus,  S.  tincloria,  the  Saw- 
Wort.    (Babington,  Manual  of  British  Botany.) 

SERRICORNES,  the  third  family  of  Pentamerous  Colcoptera.  They 
have  four  palpi ;  elytra  which  cover  the  abdomen  ;  and  antennro  which 
are  for  the  most  part  equal  throughout,  or  smaller  at  the  extremity. 
The  L  innacan  genera  Buprestis,  Elater,  Lampyris,  and  Plinus  belong 
to  this  family,  as  also  do  Mclyris,  Clerus,  and  C'cbrio.  The  Plinus  fur 
is  the  little  beetle  whose  larvae  do  so  much  damage  among  collections 
of  natural  history. 

SERTULA'RIA,  a  Linnaean  genus  of  Polypifera. 

SERTULA'RIADiE,  the  name  of  a  family  of  Polypifera,  including 
the  genus  Sertularia  of  Linnaeus.  [Htdroida.] 

SERTULARIiEA,  De  Blainville's  name  for  the  family  of  Polypiaria, 
founded  on  the  Linnaean  genus  Sertularia. 

SERUM,  the  name  given  to  the  fluid  part  of  the  blood,  also  to  the 
fluid  poured  upon  the  surface  of  serous  membranes.  [Blood  ; 
Membrane.] 

SERVAL.  [FELID2E.] 

SERVICE-TREE.  [Pyrus.] 

SE'SAMUM  (27)<7<*j"°«/),  a  genus  of  Plants  belonging  to  the  natural 
order Sesamacea,  sometimes  called Pedalinca:, containing  only  fewgenera 
and  species.  It  is  distinguished  by  having  a  5-parted  calyx ;  corolla 
with  a  short  tube ;  bell-shaped  throat ;  and  the  limb  quinquifid, 
somewhat  bilabiate.  Stamens  4,  didynamous,  with  the  rudiments  of 
a  fifth  stamen ;  stigma  bilamellate  ;  capsule  oblong,  4-celled,  2-valved  ; 
seeds  numerous. 

The  species,  though  now  cultivated  in  many  countries,  are  supposed 
to  have  been  originally  natives  of  India.  They  form  annual  plants, 
with  opposite  and  alternate  leaves,  and  axillary  solitary  flowers.  The 
species  are  by  some  considered  to  be  five  in  number,  that  is,  S. 
orientate,  S.  Indicum,  S.  lutcum,  S.  laciniatum,  with  S.  radiatum,  said 
to  be  a  native  of  Guinea.  Others  consider  them  all  to  be  varieties  of 
one  species.  These  are  cultivated  in  various  countries,  but  especially 
in  India,  Egypt,  and  Syria.  They  have  also  been  taken  to  the  West 
Indies,  where  the  plant  is  called  Banglo  and  Oil-Plant.  Sesamum 
seeds  are  sometimes  added  to  broths,  frequently  to  cakes  by  the  Jews, 
and  likewise  in  the  East. 

SESARMA.  [GRAPsiDiE.] 

SESBA'NIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Leguminosw,  which  is  so  named  from  the  Arabic  name  of  the  species, 
which  is  indigenous  in  Egypt.  The  rest  are  found  in  the  equinoctial 
parts  of  the  world,  but  the  most  remarkable  in  India.  The  genus  is 
characterised  by  having  a  5-cleft  or  5-toothed  calyx ;  the  standard  of 
the  corolla  roundish,  larger  than  the  keel,  which  is  obtuse,  2-edged  at 
the  base  ;  stamens  diadelphous  (9  and  1),  with  the  sheath  auricled  at 
the  base ;  legume  elongated,  slender,  torulose,  many-seeded.  The 
species  form  shrubs  or  herbs  with  abruptly  pinnate  leaves,  many  pairs 
of  leaflets,  cauline  stipules  lanceolate,  and  the  petiole  ending  in  a 
bristle  point.    Flowers  axillary,  racemose,  usually  yellow. 

S.  ^Egyptiaca,  the  Egyptian  species,  found  also  in  India,  forms  a 
small  aud  very  elegant  tree ;  its  wood  is  employed  in  making  the  best 
charcoal  for  gunpowder. 

S.  cannabina,  the  Dhanchi  of  Bengal,  is  not  found  wild.  It  is  cul- 
tivated on  account  of  the  fibres  of  its  bark,  which  are  coarse,  but 
more  durable  than  some  other  substitutes  for  hemp,  especially  when 
exposed  to  wet,  and  are  therefore  generally  employed  for  the  drag- 
ropes  and  other  cordage  about  fishing-nets. 

SESLE'RIA,  a  genus  of  Plants  belonging  to  the  natural  order  of 
Grasses  and  the  tribe  Seslericw.  It  has  a  spiked  panicle,  sessile  spike- 
lets tiled  all  round ;  the  glumes  are  from  2-  to  6-flowered,  nearly  as 
long  as  the  spikelet ;  the  outer  paleae  keeled  and  membranous,  with  a 
scarious  margin  ending  in  3  or  5  points ;  the  dorsal  rib  evanescent. 

<S.  cerulea  has  an  ovate  slightly  one-sided  spike,  the  outer  palea 
terminating  in  4  teeth,  the  dorsal  rib  rough,  with  a  short  excurrent 
poiut,  the  leaves  abrupt,  with  a  minute  rough  point ;  the  roots  are 
tufted,  the  stem  from  6  to  12  inches  high ;  the  spike  about  half  an 
inch  long,  aud  of  a  bluish-purple  colour.  This  is  the  only  British 
species.    It  is  found  chiefly  on  mountains. 
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S.  Quitensis  is  the  Fesluca  quadridentata  of  Humboldt  and  others. 
Humboldt  tells  us  that  it  is  very  poisonous. 

(Lindley,  Flora  Mcdica;  Babington,  Manual  of  British  Botany.) 

SETA'RIA,  a  genus  of  Grasses  containing  a  few  species  cultivated 
as  corn-grains  in  some  countries.  The  genus  is  named  from  '  seta,'  a 
bristle,  on  account  of  the  bristly  nature  of  the  involucrum.  The 
species  are  found  in  both  the  hot  and  temperate  parts  of  the  world. 
The  genus  nearly  corresponds  in  character  with  Panicum,  under  which 
it  ia  sometimes  included,  but  it  is  also  combined  with  Pennisetum.  It 
is  characterised  by  having  the  spikelets  2-flowercd,  supported  by  two 
or  more  bristles  ;  the  lower  valve  is  the  smallest ;  the  lower  flower  is 
neuter  or  male,  with  the  valves  of  the  corolla  coriaceous  and  indurated, 
awnless,  the  lower  one  embracing  the  other;  petaloid  scales  very 
obtuse  and  subfalcate  ;  germen  emarginate;  seed  included  within  the 
persistent  glumes.  The  species  are  found  both  in  the  hot  and 
temperate  parts  of  the  world. 

S.  vcrticellata,  Bristle-Grass,  has  a  panicle  spiked,  lobed  below ; 
branches  whorled ;  bristles  of  the  involucre  rough,  with  reversed  teeth, 
outer  glumella  of  the  fruit  nearly  even  ;  lower  floret  united  with  one 
glumella.    It  is  found  in  cultivated  fields  in  England. 

S.  viridis,  Green  Bristle-Grass,  has  a  panicle  spiked,  continuous ; 
bristles  of  the  involucre  rough,  with  erect  teeth ;  outer  glumella  of  the 
fruit  nearly  even ;  lower  floret  neuter,  with  one  glumella.  This  species 
is  also  British. 

S.  glauca,  Glaucous  Bristle-Grass,  has  a  panicle  spiked,  continuous ; 
bristles  of  the  involucre  rough,  with  erect  teeth ;  outer  glumella  of 
the  fruit  conspicuously  wavy,  wrinkled  transversely ;  lower  floret 
triandrous  with  two  glumellas.  It  is  found  in  Hertfordshire  and  other 
parts  of  England.  The  first  two  species  are  found  in  America  and  India. 
S.  Oermanica  and  <S'.  Italica  are  cultivated  as  articles  of  diet  in  Europe. 

SETTER,  the  name  for  that  variety  of  the  Dog  which  partakes  of 
the  characters  of  the  Pointer  and  Spaniel,  Canis  familiaris  Index  of 
Caius. 

The  Setter  is  less  liable  to  be  foot-sore  than  the  Pointer ;  but  is 
generally  considered  more  difficult  to  break.  When  however  a  well- 
broken  well-bred  Setter  is  hunted  frequently,  no  dog  trained  to  the  gun 
does  his  work  better,  or  is  more  staunch.  The  breed  originated,  in  all 
probability,  between  the  large  English  spaniel  and  the  Spanish  pointer. 

This  variety  possesses  a  high  degree  of  intelligence,  and  is  capable 
of  the  strongest  attachment.  Mr.  Bell's  account  of  a  favourite  of  this 
breed  is  so  interesting  that  we  give  it  in  his  own  words  : — 

"  By  far  the  most  interesting,  and,  if  I  may  so  employ  the  term, 
amiable  animal  I  have  ever  known,  was  a  bitch  of  this  kind,  formerly 
belonging  to  my  father,  which  he  had  from  a  puppy,  and  which, 
although  never  regularly  broke,  was  the  best  dog  in  the  field  that  he 
ever  possessed.  The  very  expression  of  poor  Juno's  countenance  was 
full  of  sensibility  and  affection.  She  appeared  to  be  always  on  the 
watri  to  evince  her  love  and  gratitude  to  those  who  were  kind  to  her; 
and  the  instinct  of  attachment  was  in  her  so  powerful  that  it  showed 
itself  in  her  conduct  to  other  animals  as  well  as  to  her  human  friends. 
A  kitten  which  had  been  lately  taken  from  its  mother  was  sent  to  us, 
and  on  Juno's  approach  showed  the  usual  horror  of  the  cat  towards 
dogs  ;  but  Juno  seemed  determined  to  conquer  the  antipathy,  and,  by 
the  most  winning  and  persevering  kindness  and  forbearance,  advancing 
or  receding  as  she  found  the  waywardness  of  her  new  friend's  temper 
required,  she  completely  attached  the  kitten  to  her ;  and  as  she  had 
lately  lost  her  puppies,  and  still  had  some  milk  left,  I  have  often  seen 
them  lying  together  before  the  fire,  the  kitten  sucking  her  kind  foster- 
mother,  who  was  licking  and  caressing  her  as  her  own  offspring.  She 
would  also  play  with  great  gentleness  with  some  tame  rabbits  of  mine, 
and  would  entice  them  to  familiarity  by  the  kindness  of  her  manner  ; 
and  so  fond  was  she  of  caressing  the  young  of  her  own  species,  that  when 
a  spaniel  bitch  of  my  father's  had  puppies,  of  which  all  excepting  one 
were  destroyed,  Juno  would  take  every  opportunity  to  steal  the 
remaining  one  from  its  mother's  nest  and  carry  it  to  her  own,  where 
she  would  lick  and  fondle  it  with  the  greatest  tenderness.  Poor  Busy, 
the  mother,  also  a  good-tempered  creature,  as  soon  as  she  had  dis- 
covered the  theft,  hastened  of  course  to  bring  back  her  little  one, 
which  was  again  to  be  stolen  on  the  first  favourable  opportunity, 
until  at  length  the  two  bitches  killed  the  poor  puppy  between  them, 
as  they  were  endeavouring  each  to  pull  it  from  the  other ;  and  all  this 
with  the  most  perfect  mutual  good  understanding.  Juno  lived  to  a 
good  old  age,  an  unspoiled  pet,  after  her  master  had  shot  to  her  for 
fourteen  seasons."    ('British  Quadrupeds.') 

SEVERITE,  a  Mineral  occurring  massive,  in  pieces  from  two  to 
five  inches  in  diameter.  Its  fracture  is  uneven ;  the  fractured  surfaces 
dull.  Hardness  1-  to  T5;  it  yields  easily  to  the  knife.  Brittle. 
It  polishes  by  friction.  It  adheres  strongly  to  the  tongue,  but  emits 
no  argillaceous  odour  when  breathed  on.  Colour  white.  Streak 
shining.  _  Dull.  Slightly  translucent.  It  is  found  near  St.-Sever,  in 
Frauce,  in  a  gravelly  soil.  Severite,  as  shown  by  the  annexed  analysis 
by  Pelietier,  is  a  hydrated  silicate  of  alumina  : — 

Silica  50 

Alumina  22 

Water  26 

Lobs  2 
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SEXUAL  SYSTEM.   [Reproduction  in  Plants  and  Animals.] 
SEYBERTITE.  [Clintonite.] 

SEYCHELLE  COCOA-NUT  is  the  fruit  of  one  of  the  Palms 
(Lodoicea  Sechellarum),  respecting  which  many  fabulous  accounts  were 
formerly  related,  such  as,  that  it  was  produced  at  the  bottom  of  the 
sea,  the  nuts  being  only  found  thrown  up  on  the  coasts  of  the  Maldivo 
Islands.  They  were  called  Coco  de  Maldivia,  or  Coco  de  Salomon,  by 
the  early  Portuguese  navigators.  Many  marvellous  medical  virtues 
were  ascribed  to  these  nuts  by  the  physicians  of  the  age,  both  Asiatic 
and  European,  and  they  were  consequently  sold  at  a  high  price.  At 
present  they  form  only  objects  of  curiosity,  and  are  well  known  under 
the  name  of  Double  Cocoa-Nuts.  The  tree  yielding  them  was  first 
discovered  by  Barro,  a  French  officer  of  engineers,  in  1769,  then 
described  by  Sonnerat,  but  for  the  first  time  accurately  described  by 
Labillardiere,  'Ann.  Mus.,'  Paris,  ix.  p.  140,  t.  13.  A  very  full 
description  and  illustrative  plates  have  been  given  by  Dr.  Hooker,  in 
the  '  Botanical  Magazine,'  N.  S.,  Nos.  iv.,  v.,  and  vi.,  1827  ;  and  a 
paper  on  the  subject  was  read  at  the  Royal  Asiatic  Society  by  a 
resident  of  the  Seychelle  Islands.  To  the  inhabitants  the  tree  is 
useful  for  its  timber,  which  is  hard  externally,  and  employed  in 
building  their  huts  and  for  posts ;  the  leaves  and  their  footstalks  are 
used  for  the  roof,  walls,  and  partitions,  and  for  many  other  domestic 
purposes.  The  nuts  weigh  from  20  to  25  pounds  each,  and  when 
fresh  contain  a  white,  transparent,  and  jelly-like  substance,  which  is 
edible.  The  shells  are  employed  in  making  vessels  and  dishes  of 
various  kinds,  and  the  entire  nuts  form  articles  of  commerce,  as  they 
are  esteemed  in  other  countries  both  for  their  fabled  virtues  and  as 
curiosities. 

SHAD.  [CLUFEID2E.] 

SHADDOCK.  [Citrus.] 
SHAG.  [Pelecanicze.] 

SHALE.  Any  argillaceous  deposit,  naturally  divided  into  laminaB 
parallel  to  the  plane  of  deposition,  is  rightly  so  called  by  geologists. 
These  are  sandy,  calcareous,  purely  argillaceous,  and  carbonaceous 
shales.  Geologists  sometimes,  very  inconveniently,  call  fine-grained 
very  laminated  shales  by  the  title  of  Slates.  A  synonym  in  the 
north  of  England  mining-districts  is  Plate.    [Coal  Formation.] 

SHALLOT.  [Allium.] 

SHALLOW,  a  name  for  the  Rudd.  [Leuciscus.] 
SHANNY.  [Blennius.] 
SHARK.  [Squalid^.] 

SHARE- WORT,  a  name  for  Aster  tripolium.  [AsTEB.l 
SHAVING-BOX-FRUIT.  [Feuillea.] 
SHEA-TREE.  [Bassia.] 

SHEARWATER.    [Procellaridj3  ;  Puffinus.] 

SHEAT-FISH,  a  name  for  Silurus  qlanis.  fSiLURiDiE.l 

SHEEP.  [Ove<] 

SHEEP'S  SCABIOUS.  [Jasione.] 

SHEERWATER.  [RTNCHors.] 

SHELDRAKE.  [Ducks.] 

SHELL.  The  hard  calcareous  substance  which  protects  either 
partially  or  entirely  the  Testaceous  Molluscs  externally,  or  supports 
certain  of  them  internally,  is  termed  Shell. 

This  substance,  when  external,  may  be  considered  as  the  exo- 
skeleton  of  the  animal ;  when  internal,  as  its  endo-skeleton. 

The  Common  or  Waved  Whelk  of  our  Shores  (Buccinum  uadatum) 
and  the  Common  Oyster  (Ostrsa  edulis),  may  be  taken  as  examples  of 
external  shells;  and  the  internal  support,  or  cuttle-bone,  as  it  is 
generally  called,  of  the  Common  Cuttle-Fish  (Sepia  vulgaris)  [Sepiad.e], 
affords  an  example  of  an  internal  shelL 

At  one  time  it  was  supposed  that  the  shells  of  the  various  forms  of 
Mollusca,  as  well  as  those  of  Crabs,  Lobsters,  and  other  Crustacea, 
were  merely  exudations  of  inorganic  matter  from  the  internal  struc- 
ture of  the  animal.  It  has  however  been  recently  shown  by  the 
microscopic  and  physiological  researches  of  Dr.  Carpenter,  and  the 
observations  of  Mr.  Bowerbank  and  others,  that  this  view  is  entirely 
erroneous,  and  that  shell,  like  other  organic  products,  is  the  result  of 
the  regular  growth  of  cells. 

Although  the  forms  and  mode  of  development  of  these  cells  are 
very  numerous,  and  differ  in  almost  each  particular  species,  a  suffi- 
cient number  of  observations  have  been  made  to  lead  to  the  conclu- 
sion, that  the  growth  of  shells  depends  on  the  same  general  laws  as 
are  observed  in  bone,  teeth,  scales,  horns,  and  other  hard  parts  of 
animals.  Wherever  hardness  and  solidity  is  required  in  the  animal 
body,  there  phosphate  of  lime  and  carbonate  of  lime  are  deposited, 
and  the  mode  of  their  deposit  is  strikingly  similar  in  all  cases. 

In  a  report  made  to  the  British  Association,  1844,  Dr.  Carpenter 
has  given  the  result  of  his  researches  on  the  structure  of  a  large 
number  of  shells,  and  all  observations  have  since  tended  to  confirm 
his  accuracy.  He  finds  that  certain  forms  of  shell-structure  are  so 
constant  that  he  proposes  them,  if  not  as  a  means  of  distinguishing 
species,  at  least  of  recognising  groups.  "  My  inquiries,"  he  says,  "  so 
far  as  they  have  yet  proceeded,  tend  to  establish  this  position,  that 
where  a  recognisable  and  constant  diversity  presents  itself  in  the 
elementary  structure  of  the  shell  among  different  groups,  that 
diversity  affords  characters,  which  are  to  a  very  high  degree  indicative 
of  the  natural  affinities  of  those  groups.  It  is  not  always  that 
peculiarities  sufficiently  distinct  present  themselves,  even  between 
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what  are  regarded  zoologically  an  distinct  familiofl ;  but  where  a 
marked  diversity  does  exist,  1  boliovo  that  it  will  always  be  Indicative 
of  the  affluitiea  of  the  animal.  Thus  tlio  conformity  in  structure 
between  all  the  shells  of  one  natural  family  is  usually  so  close,  that 
any  strongly  marked  difforenco  iu  a  particular  gouus  would  make  mo 
hesitate  in  admitting  it  into  the  group."  Dr.  Carpenter  further  add.) 
that  although  the  characters  derived  from  the  strueturo  of  the  shell 
are  not  likely  to  serve  for  the  distinction  of  species  from  each  other 
or  oven  genera,  for  the  distinction  of  some  families  they  furnish  tho 
best  natural  characters  at  present  possessed  by  tho  naturalist. 

In  examining  the  strueturo  of  shells,  very  thin  sections  of  the 
shell  must  be  obtainod,  and  on  these  being  placed  under  the  micro- 
BCope,  it  will  be  found  that  they  are  translucent,  and  permit  of  tho 
passage  of  the  rays  of  light.  This  is  the  case  with  all  shells,  aud  is 
indicative  of  their  crystalline  character.  This  shows  that  the  dis- 
tinction of  shells  into  crystalline  and  granular  or  concretionary,  as 
proposed  by  Dr.  J.  E.  Oray,  is  not  founded  on  a  knowledge  of  the 
microscopic  structure  of  the  shell,  although  for  practical  purposes  it 
serves  to  distinguish  between  certain  forms  of  shell.  When  it  is 
wished  to  examine  the  animal  matter  of  shells  independent  of  their 
inorganic  constituents,  the  shell  should  be  immersed  in  dilute  hydro- 
chloric acid,  which  leaves  the  animal  matter  and  takes  away  the 
calcareous.    This  process  Dr.  Carpenter  calls  '  decalcifying.' 

The  animal  matter  of  the  shell  exhibits  itself  more  particularly  in 
two  forms,  the  Cellular  aud  the  Membranous.  In  most  cases  amongst 
the  Mollusca  the  cellular  structure  assumes  a  prismatic  form.  "If," 
says  Dr.  Carpenter,  "  a  small  portion  be  broken  away  from  the  thin 
margin  of  the  shell  of  any  species  of  Pinna  aud  it  be  placed  without 
any  preparation  under  a  low  magnifying  power,  it  presents  on  each 
of  its  surfaces,  when  viewed  by  transmitted  light,  very  much  tho 
aspect  of  a  honeycomb ;  whilst  at  the  broken  edge  it  exhibits  an 
appearance  which  is  evidently  fibrous  to  the  eye,  but  when  examined 
under  the  microscope  with  reflected  light,  resembles  that  of  an 
assemblage  of  basaltic  columns.  The  shell  is  thus  seen  to  be  com- 
posed of  a  vast  multitude  of  prisms,  having  for  the  most  part  a 
tolerably  regular  hexagonal  shape  and  nearly  uniform  size.  These 
are  arranged  perpendicularly  to  tho  surface  of  each  lamina,  so  that 
its  thickness  is  formed  by  their  length,  and  its  two  surfaces  by  their 
extremities."  The  substance  forming  these  prisms  is  generally  trans- 
parent, but  here  and  there  is  found  a  dark  spot.  This  arises  from 
the  fact  that  the  prisms  are  found  to  be  composed  of  a  series  of  cells 
laid  one  on  the  top  of  the  other.  In  the  majority  of  the  cells  the 
calcareous  matter  is  deposited  iu  a  crystalline  form,  so  as  to  give  it  a 
translucent  character,  but  occasionally  this  object  is  not  effected,  and 
the  cell  is  filled  with  air,  and  presents  the  dark  appearance  known 
to  be  produced  under  the  microscope  by  transparent  vessels  contain- 
ing air.  This  prismatic  cellular  substance  is  formed  upon  the  external 
surface  of  the  mantle  or  skin  of  the  animal,  and  may  be  regarded  as 
homologous  with  the  epithelial  cells,  which  constitute  the  epidermis 
of  the  higher  animals,  and  is  called  by  Dr.  Carpenter  a  '  calcified 
epithelium.'  That  these  cells  are  deposited  by  successive  layers  appears 
from  the  fact  that,  when  the  decalcified  layers  are  examined  they 
exhibit  a  series  of  transverse  lines  not  unlike  the  transverse  stria?  of 
muscular  fibre. 

In  the  shells  which  do  not  present  the  prismatic  cellular  tissue 
there  is  seen  a  layer  of  membranous  shell-substance.  In  this  layer 
no  cells  can  for  the  most  part  be  discovered.  In  no  shell  is  there  an 
entire  absence  of  this  organic  basis,  and  Dr.  Carpenter  suggests  that 
at  one  time  this  membrane  was  a  constituent  part  of  the  mantle  of 
the  Mollusc.  It  appears  to  be  homologous  with  the  'basement  mem- 
brane' found  in  the  mucous  membranes  and  the  skin.  This  membranous 
substance  presents  a  variety  of  appearances  ;  sometimes  it  is  single,  as 
if  the  shelly  matter  had  been  uniformly  diffused  over  a  plane  surface. 
It  is  more  frequently  uneven,  sometimes  amounting  simply  to  a 
corrugation  or  wrinkling,  at  other  times  the  wrinkles  are  so  strongly 
marked  that  they  give  the  appearance  of  a  series  of  fusiform  cells,  as 
is  well  seen  in  the  shell  of  the  common  Patella. 

What  is  called  the  Nacre  in  shells,  and  which  is  more  especially 
observed  in  their  interior,  aud  which  is  distinguished  by  the  iridescence 
produced  by  the  action  of  light,  is  found  to  consist  of  layers  or  folds 
of  this  membranous  shell-substance.  When  examined  under  the 
microscope,  this  substance  exhibits  a  series  of  layers,  aud  it  has  been 
supposed  that  these  are  alternately  layers  of  membranous  and  calca- 
reous matter;  but  Dr.  Carpenter  has  shown  that  when  these  layers 
are  decalcified  they  exhibit  the  iridescence,  but  that  when  the  corru- 
gations are  removed  by  stretching,  the  membrane  no  longer  exhibits 
its  beautiful  hues. 

The  membranous  shell-structure  is  often  traversed  by  tubes  which 
vary  from  the  ^'.(jo^h  to  the  ^ootb  °f  an  mch  in  diameter.  Their 
direction  and  distribution  is  exceedingly  various,  but  in  general  they 
form  a  kind  of  network,  which  spreads  itself  out  in  each  layer.  At 
other  times  these  tubes  are  quite  straight.  They  have  been  regarded 
as  perforations ;  but  Mr.  Bowerbank  aud  Dr.  Carpenter  have  both 
seen  in  them  indications  of  a  cellular  structure,  and  regard  them  as 
originating  in  the  coalescence  of  a  series  of  cells.  This  structure  is 
not  often  observed  in  the  nacreous  substance. 

A  structure  of  the  shell-substance  occurs  in  Rudistes  which  Dr. 
Carpenter  calls  '  cancellated  structure.'    It  resembles  the  prismatic 
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cellular  substance,  nut  tno  cells  are  hollow  instead  of  being  filled  up. 
Dr.  Carpenter  says  ho  DM  not  met  with  this  structure  iu  a  decided 
form  amongst  recent  shells. 

The  Pearls  found  in  tho  interior  of  the  shell*  of  many  species  of 
Mollusca  seem  to  result  from  tho  deposit  of  the  nacreous  substance 
around  some  nucleus  mostly  of  foreign  origin.  They  are  probably 
always  formed  between  the  mantle  and  the  shell,  although  sometimes 
found  in  the  muscles  or  viscera  of  the  animal.  Tho  Avicula  marguri- 
tifera  is  called  the  Pearl  Oyster,  on  account  of  tho  frequency  with 
which  pearls  are  found  in  its  interior.  [Avicula.]  Pearls  are  not 
uufrequeutly  found  in  the  common  oyster,  and  most  fishmongers 
possess  specimens  which  they  have  obtained  from  oynters  they  have 
opened.  Many  of  the  fresh-water  Conchifcra  of  our  own  rivers  contain 
them.  Tho  Unio  margaritifcrus  yields  them.  It  is  said  that  the 
reputation  of  British  pearls  excited  the  cupidity  of  Julius  Caesar,  and 
that  he  presented  a  buckler  covered  with  them  to  Venus  Oenetrix, 
which  was  suspended  in  her  temple.  Pliny  speaks  of  British  pearls 
disparagingly.  Those  obtained  from  the  Unio  are  generally  very  good; 
but  many  are  procured  from  the  Mytilus  edulis,  and  theso  are  not  so 
valuable.    (Forbes  and  Hanley,  'British  Mollusca.') 

With  regard  to  the  growth  of  shells,  although  it  is  true,  generally 
speaking,  that  shells  cover  the  embryo  of  the  testaceous  mollusc  in 
the  egg,  as  observed  by  Swammcrdam,  Pfeifler,  and  others,  such  is  not 
its  condition  iu  all  cases.  In  Argonauta,  for  instauce,  the  shell  ia  not 
coeval  with  the  first  formation  of  the  animal.  [Octoi'ODA.] 

Dr.  J.  E.  Gray,  who  states  that  the  shells  of  Mollusca  appear  to  be 
coeval  with  the  first  formation  of  the  animal,  observes  that  the 
Cephalopodous  Mollusca  form  no  exception  ;  their  bone,  composed  of 
two  or  three  calcareous  plates,  being  found  fully  developed  in  the 
cuttle-fish  some  time  before  the  young  animal  i3  hatched.  These 
observations,  he  adds,  are  directly  at  variance  with  the  theory  main- 
tained by  Sir  Everard  Home  ('  Phil.  Trans.,'  1817),  namely,  that 
the  shell  is  formed  after  the  animal  has  quitted  the  egg ;  and,  as 
regards  the  cuttle-fish,  they  are  opposed  to  the  remark  made  by  Baron 
Cuvier,  that  the  young  cuttle-fish,  when  first  hatched,  has  only  a 
cartilaginous  plate  like  the  Loligo. 

The  shell,  when  first  observed  on  the  embryo  (even  of  the  animals 
of  spiral  shells),  forms,  Dr.  Gray  observes,  a  short  blunt  more  or  less 
curved  sub-cylindrical  cone,  covering  the  hinder  part  of  its  body.  As 
the  organisation  of  the  embryo  becomes  developed,  and  the  hinder  part 
of  the  body  extended,  the  shell,  he  remarks,  increases  in  size,  till  the 
body  and  shell  together  occupy  nearly  the  whole  of  the  egg.  "  While 
in  the  egg,"  says  Dr.  Gray  in  continuation,  "  the  embryo  shells  are 
generally  of  a  pale  horn  colour,  and  destitute  of  markings  ;  when 
therefore  they  remain  attached  to  the  apex  of  the  spire  of  adult 
shells,  they  may  be  easily  distinguished  by  their  appearance  from  the 
part  formed  after  their  exclusion;  and  as  in  such  cases  they  offer  some 
characters  of  importance,  it  has  been  proposed  to  designate  them  by 
the  name  of  the  nucleus  of  the  shell.  The  effect  of  the  atmosphere 
on  the  shell  is  almost  instantaneous.  In  some  young  Helices,  and  in  a 
species  of  Voluta,  iu  my  collection,  the  very  first  line  of  calcareous 
matter  deposited  after  their  exclusion  from  the  egg  is  marked  nearly 
as  the  adult  shells  of  the  species." 

The  same  author  remarks  that  the  nucleus  which  forms  the  original 
apex  in  all  shells,  and  frequently  remains  attached  to  them  during  all 
the  periods  of  their  growth,  is  largest  iu  those  shells  the  animals  of 
which  are  viviparous,  aud  is  consequently  very  distinct  in  Yolutcc, 
Paludincc,  aud  Cycladcs.  In  the  oviparous  species,  he  observes,  it 
agrees  in  size  with  the  egg  of  the  animal ;  thus  Achatina  octona, 
which  has  an  egg  nearly  equal  in  dimensions  to  the  mouth  of  the 
shell,  and  Bulimus  ovatus  and  B.  bicarinatus,  which  lay  large  eggs,  have 
large  nuclei,  the  magnitude  of  the  nucleus  in  general  rendering  the 
top  of  the  spire  blunt.  Some,  on  the  contrary,  as  Stylina  generally, 
aud  Pupa  purpurea,  have,  he  adds,  a  very  long  slender  acute  turreted 
nucleus.  The  form  aud  size  of  the  eggs  of  these  molluscs  do  not 
appear  to  be  known. 

The  nucleus  consists  of  two  coats  or  parts :  the  external  coat  or 
layer,  Epidermis  and  Periostracum  of  authors,  is  of  a  somewhat  horny 
or  membranous  character ;  the  inner  layer  constitutes  the  true  shell. 
This  epidermis  is  thinnest  in  such  shells  as  are  enveloped  in  the 
mantles  of  their  animals.  The  gradual  growth  of  the  shell  so  consti- 
tuted is  effected  by  the  secretion  from  the  mantle.  The  preparation 
No.  93  A,  in  the  Museum  of  the  College  of  Surgeons  in  London, 
exhibits  a  Cyprcca  Tigris  with  the  soft  parts.  One  of  the  lobes  of  the 
mantle,  the  secreting  organ  of  the  shell,  is  protruded.  There  are 
glands  at  intervals  in  the  mantle  of  those  shells  that  are  ornamented 
with  coloured  patterns  in  the  form  of  necklaces  or  stripes,  which  pro- 
duce those  patterns  in  many  cases  with  all  the  correctness  of  a  design. 
But  though  the  mantle  is  the  ordinary  secreting  organ,  the  vitreous 
external  coat  giving  the  highly  glazed  appearance  to  which  the  olives  owe 
so  much  of  their  beauty  is  secreted  by  the  foot,  and  not  by  the  mantle. 

The  plates  which  form  the  rhombic  crystalline  shells  are,  Dr.  Gray 
observes,  deposited  in  succession,  each  gradually  increasing  in  thick- 
ness as  the  shell  enlarges.  As  the  animal  waxes  iu  size,  the  lip 
gradually  shelves,  becoming  thinner  from  the  inner  to  the  outer  edge, 
the  innermost  part  being  formed  of  three  layers,  the  next  of  two,  and 
the  outer  and  thinnest  part  (that  which  is  first  formed)  of  only  & 
single  layer.    At  the  approach  of  the  periodical  stoppage  of  the 
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growth  of  the  animal,  the  second  layer  of  shell,  and  afterwards  the 
iuuermost  layer,  is  deposited  up  to  the  edge  of  the  mouth,  which  is 
thus  completed.  By  this  process  a  spiral  shell,  a  cone  for  instance, 
becomes  as  it  were  rolled  on  itself. 

But  besides  this  gradual  onward  increase,  another  process  is  called 
into  action  in  certain  cases,  in  order  to  the  symmetrical  growth  of  the 
spiral  shell.  Take  a  Triton  or  a  Murex  for  instance  :  the  intervals  of 
growth  are  marked  by  the  elevated  varices.  In  the  direction  in  which 
the  shell  is,  so  to  speak,  to  be  rolled  on  itself,  there  will  be  found  a 
thickened  spreading  inner  lip,  into  which  a  varix  descends.  Now 
both  these  must  be  removed,  in  order  to  insure  tho  uninterrupted 
progress  of  the  shell ;  for  if  these  shells  bo  examined  internally,  they 
will  be  found  to  be  smooth  and  uninterrupted,  and  what  is  now  inside 
was  once  outside.  The  power  of  absorption  then  must  be  great  to 
remove  the  masses  of  shell  which  are  contained  in  the  highly-elevated 
and  wrought  varices,  for  such  in  many  shells  they  are,  to  say  nothing 
of  the  thickened  and  patulous  lip. 

In  the  smooth  shells,  cones  for  instance,  where  the  animal  has  no 
obstacle  to  remove  in  the  enlargement  of  the  shell,  the  internal 
volutions  are  often  so  much  absorbed  as  to  be  as  thin  as  paper,  and 
not  unfrcqueutly  have  vanished  altogether.  In  both  these  cases,  may 
not  the  animal  derive  from  its  own  shell  the  means  of  increasing  it  ? 

The  Operculum  would  in  itself  almost  justify  a  treatise,  which  our 
limits  forbid.  It  is  a  horny  or  shelly  plate,  which  closes  more  or  less 
completely  the  aperture  of  the  spiral  shell ;  so  that  those  spiral  shells 
which  are  so  furnished  are  in  fact  bivalves.  They  are  developed  with 
the  embryo  in  the  egg.  We  must  refer  our  readers  for  details  to  the 
interesting  papers  of  Dr;  Gray,  who  has  for  some  years  past  paid 
great  attention  to  this  subject.  In  the  '  Medical  Repository'  for  1821 
he  first  urged  the  importance  of  this  adjunct  as  a  generic  and  family 
distinction,  and  he  pursues  the  subject  in  the  memoir  from  which  we 
have  quoted  in  this  article ;  nor  has  the  study  of  this  interesting  part 
of  the  conformation  of  many  testaceous  molluscs  been  neglected  by 
M.  De  Blainville  and  other  French  zoologists,  who  havo  followed  it 
out  with  great  assiduity. 

The  nucleus,  spire,  and  indeed  the  upper  whorls  of  mauy  shells,  of 
the  Volutes  for  instance,  and  most  especially  of  Marjilus,  become,  as 
they  advance  in  growth,  filled  more  or  less  by  a  transparent  calcareous 
secretion ;  and  Dr.  Gray  remarks  tnat  the  distinction  between  such 
shells  and  those  which  are  decollated,  such  as  Bulimus  decollatut, 
Ccrithium  dccollatum,  &c,  is,  that  in  the  latter  the  animal,  instead  of 
lining  the  upper  whorls  with  an  internal  coat,  suddenly  withdraws  its 
body  from  them,  and  forms  behind  its  extremity  a  concave  septum  : 
the  vital  communication  between  the  body  and  the  apex  of  the  shell 
being  thus  cut  off,  the  latter  part,  he  observes,  decays  in  the  manner  : 
of  a  dead  shell,  and  falls  off  in  particles ;  but  M.  De  Blainville  refers 
the  decollation  of  the  spire  to  the  filling  up  of  the  inner  surface  of  the 
cavity  of  the  shell  with  a  very  brittle  vitreous  deposit. 

Dr.  Gray  remarks  that  in  many  fresh-water  bivalves  there  is  depo- 
sited between  the  layers  of  the  shell  a  lamina  of  animal  matter, 
similar  to  the  periostracum ;  and  that  in  the  genera  Ethcria  and 
Mulleria  such  a  coat  is  deposited  between  nearly  all  the  layers,  giving 
them  a  very  peculiar  olive-green  colour,  and  having  minute  dots  on  its 
surface.  The  erosion  of  these  shells  must  be  familiar  to  all  who  are 
conversant  with  the  subject ;  and  Dr.  Gray  states  that  these  successive 
depositions  of  animal  matter  enable  them  to  ofi°er  a  new  layer  of 
periostracum  for  the  protection  of  each  succeeding  plate,  as  the  plate 
above  it  yields  to  the  destructive  influence  of  the  medium  in  which 
the  auimal  resides.  A  similar  deposit  of  animal  matter  is  also  found, 
he  adds,  forming  green  stains  in  the  pearly  inner  coat  of  the  various 
species  of  Uniones,  and  protects  from  the  action  of  the  water  the  inner 
part  of  the  umbones  of  shells  which  have  been  eroded.  Dr.  Gray  has 
observed  the  thick  inner  layer  in  the  upper  valve  of  Ostrea  Cornucopice 
to  be  prismatic,  and  the  outer  part  of  the  laminse  to  be  separated  by 
layers  of  periostracum. 

The  disintegrated  thin,  lamellar,  pearly  gray,  silvery  scales  of 
iridescent  shells,  when  reduced  to  powder,  may  be  used  as  a  pigment 
to  imitate  the  silvery  appearance  of  fishes,  &c,  and  indeed  the  disin- 
tegrated and  powdered  scales  of  the  Placunce  (Moon-Shells,  Chinese- 
Window  Oysters,  as  they  are  called  by  collectors),  are  so  used  by  the 
Chinese  in  their  water-colour  drawings. 

The  term  Shell  is  also  commonly  applied  to  the  covering  of  crusta- 
ceous  animals  and  the  crusts  of  Echini :  thus  people  familiarly  talk  of 
the  shell  of  a  lobster  or  crab  and  of  the  shell  of  a  sea-egg.  Mr. 
Hatchett  remarks  that  there  is  reason  to  conclude  that  phosphate  of 
lime  mingled  with  the  carbonate  is  a  chemical  characteristic  which 
distinguishes  the  crustaceous  from  the  testaceous  substance ;  and  that 
the  principal  difference  of  the  qualities  of  each,  when  complete,  is 
caused  by  the  proportion  of  the  hardening  substances,  relative  to  the 
gluten  by  which  they  are  cemented  ;  or  by  the  abundance  and  con- 
sistency of  gelatinous,  membranaceous,  or  cartilaginous  substance,  in 
and  on  which  the  carbonate  of  lime,  or  the  mixture  of  carbonate  and 
phosphate  of  lime,  has  been  secreted  and  deposited.  Thus  the  presence 
of  phosphate  of  lime  mingled  with  carbonate  appears  to  be  a  chemical 
character  of  Crustaceans  and  Echini. 

SHELL-INSECTS.  [Entomostraca.] 

SHE-OAK.  [CasuarinaceiE.] 

SHEPHARDITE.  [Magnesia.] 


SHEPHERD'S  NEEDLE.  [Scandix.] 
SHEPHERD'S  PURSE.  [Capsella.] 

SHERARDIA  (so  named  by  Dillenius  after  his  patron  William 
Sherard,  LL.D.,  consul  at  Smyrna),  a  genus  of  Plants  belonging  to  the 
natural  order  Rubiacece.  It  has  a  funnel-shaped  corolla,  a  dry  fruit, 
crowned  with  the  limb  of  the  calyx,  which  is  6-toothed. 

S.  arvensis,  Corn-Field  Madder,  is  the  only  Bpecies.  The  stem  is 
mostly  decumbent,  branched,  square,  and  leafy ;  the  whole  plant  is 
rough  and  hairy ;  the  leaves  are  six  in  a  whorl,  acute,  and  obovato 
lanceolate ;  the  flower  is  blue,  in  a  small  sessile  terminal  umbeL  It  is 
found  on  sandy  soils,  in  Great  Britain,  Europe,  and  the  Crimea. 

(Babington,  Manual  of  British  Botany.) 

SHO'REA,  a  small  Indian  genus  of  Plants,  belonging  to  the  natural 
order  Dipterocarpacece,  named  in  compliment  to  Sir  J.  Shore,  afterwards 
Lord  Teignmouth,  then  governor-general  of  Bengal.  The  genus  is 
found  as  far  south  as  the  line ;  and  S.  robusta,  the  best  known  and 
most  useful  species,  as  far  north  as  30°  N.  lat.,  in  many  parts  forming  the 
forests  which  skirt  the  south-western  base  of  the  Himalaya  Mountains. 

The  genus  is  characterised  by  having  a  calyx  of  5  sepals  enlarging 
into  5  long  wings ;  petals  5  ;  stamens  25  to  30 ;  fruit  1-celled,  3-valved, 
and  1-seeded. 

The  family  to  which  the  Shorea  belongs  is  remarkable  for  the 
number  of  useful  products  yielded  by  its  different  species,  as  the 
camphor  of  Sumatra,  resin,  wood-oil,  and  valuable  timber.  S.  robusta 
is  remarkable  on  all  these  accounts,  as  it  is  a  lofty  and  ornamental 
tree  with  showy  inflorescence.  It  is  well  known  as  a  timber-tree  by 
the  name  of  '  Saul,'  or  '  Sal,'  and  chiefly  employed  in  the  north- 
western provinces  of  India  in  all  government  works,  house-timbers, 
gun-carriages,  &c.  The  wood  is  of  a  uniform  light-brown  colour, 
close-grained  and  strong.  The  tree  exudes  a  resin  which  by  the  natives 
is  called  '  rah'  and  by  the  Europeans  one  of  the  kinds  of  Dammer, 
being  used  for  the  same  purposes  as  many  other  resins,  and  in  Bengal 
very  frequently  as  a  substitute  for  pitch  in  the  dockyards.  It  is  also 
sometimes  used  by  the  Hindoos  as  an  incense. 

SHRIKES.  [Laniadve.] 

SHRIMPS.  [Cbangonid.*:.] 

SHRIMPS,  FRESH-WATER.  [Gammartjs.] 

SHRUB  ('  Frutex').  All  plants  are  divided  into  herbs,  shrubs,  and 
trees.  A  shrub  is  a  plant  with  a  woody  stem,  which  approaches  the 
tree  in  its  duration  and  consistence,  but  never  attains  the  height  of  a 
tree,  and  is  generally  taller  than  the  herb.  It  varies  in  height  from 
about  four  to  twelve  feet.  Linnseus  attempted  to  distinguish  trees 
from  shrub3  by  the  former  having  buds  and  the  latter  having  none. 
But  this  distinction  is  of  no  avail,  as  plants  like  the  willow,  generally 
called  shrubs,  possess  buds,  whilst  most  trees  in  hot  countries  are 
without  them. 

In  horticulture  shrubs  are  too  well  known  to  need  a  definition.  For 
practical  purposes  they  are  divided  into  the  deciduous  and  evergreen 
kinds,  and  each  of  these  kinds  may  be  further  divided,  according  to 
their  hardy  or  tender  habits,  their  form,  size,  mode  of  growth,  colour, 
&c.  The  most  ornamental  flowering  shrubs  are  those  belonging  to  the 
genera  Itusa,  Rhododendron,  Azalea,  Kalmia,  Andromeda,  Vaccinium, 
&c.  Among  the  evergreen  shrubs  are  the  Holly,  the  Ivy,  the  Jasmine, 
the  Box,  various  Heaths,  &c. 

Shrubs  are  often  planted  together,  forming  what  are  called  shrub- 
beries, and  when  the  kinds  are  judiciously  selected  and  arranged, 
these  collections  add  greatly  to  the  beauty  of  the  gardens  and  pleasure- 
grounds  where  they  are  introduced. 

SIBBALDIA  (in  honour  of  Robert  Sibbald,  formerly  Professor  of 
Physic  at  Edinburgh),  a  genus  of  Alpine  Plants,  belonging  to  the 
natural  order  Rosacea.  It  has  a  concave  10-parted  calyx,  the  5  outer 
segments  accessory ;  it  has  5  yellow  or  white  petals,  5  sepals,  and  a 
lateral  style;  the  fruit  consists  of  from  b  to  10  small  nuts  seated  on  a 
dry  receptacle. 

S.  procumbens  has  trifoliate  leaves,  wedge-shaped  leaflets,  with 
three  teeth  at  the  apex,  rather  pilose,  the  flowers  corymbose ;  petals 
yellow,  small,  shorter  than  the  calyx.  It  is  found  on  dry  mountains 
in  Scotland,  in  Europe,  Siberia,  and  North  America. 

S.  parviflora  is  a  native  of  Cappadocia.  It  has  trifoliate  leaves,  the 
leaflets  beset  with  strigose  pill  on  both  surfaces,  the  flowers  in  glomerate 
heads,  the  petals  obovate,  one-half  shorter  than  the  calyx. 

(Babington,  Manual  of  British  Botany.) 

SIBTHO'RPIA,  a  genus  of  Plants  named  after  Dr.  Sibthorp,  pro- 
fessor of  botany  at  Oxford,  the  successor  of  Dillenius,  and  the  father 
of  Dr.  John  Sibthorp,  the  traveller.  This  genus  consists  of  small 
creeping,  rooting,  tufted  herbs  with  small  alternate  uniform  leaves,  a 
5-parted  calyx,  5-lobed  subrotate  corolla,  4-5  nearly  equal  stamens,  a 
capitate  stigma,  and  a  suborbicular  capsule  dehiscing  at  the  top.  The 
flowers  are  axillary,  solitary,  and  inconspicuous.  One  of  the  species, 
S.  Europcea,  is  a  native  of  Europe,  and  is  found  in  Portugal,  Spain, 
and  France,  and  in  Devonshire  and  Cornwall  in  England.  This  genus 
is  referred  by  most  botanists  to  the  order  Scrophulariaccoe ;  but  it 
differs  from  this  oixler  in  its  globose  placenta  and  regular  flowers.  It 
differs  from  Primulacece  in  its  stamens,  being  alternate  with  the  lobes 
of  the  corolla,  and  in  its  capsule  being  2-celled ;  hence  Don  has  pro- 
posed to  place  this  and  some  other  doubtful  genera  in  a  new  order, 
Sibthorpiacece,  which  possesses  characters  intermediate  between  those 
of  Scrophulariacex  and  Primulacece. 
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SICYONIA.  [Palbmonid.u.] 

SIDA,  a  genus  of  Plants  belonging  to  tho  natural  order  Malvacc(c, 
containing  nearly  200  species,  which  are  very  extonsivoly  distributed 
throughout  tho  warm  parts  of  the  world,  and  abound  in  the  peninsula 
and  plains  of  India.  Tho  namo  was  originally  applied  by  Theophraitus 
to  n  plant  growing  in  moist  situations,  which  is  believed  to  have  been 
an  Althoza,  also  belonging  to  the  family  of  Malvacew,  and  was  adopted 
by  Linnasus  for  this  genus. 

Sida  is  characterised  by  having  a  naked  quinquifid  calyx  with 
vulv.it o  segments.  Corolla  with  5  petals,  which  are  obovate,  with 
the  claws  often  united  into  a  tube,  and  joined  to  tho  bottom  of 
the  stamen  tube.  Tho  stamens  numerous,  with  their  filaments  con- 
nected into  a  columnar  tube  at  their  base,  and  free  at  the  apex,  bear- 
ing the  reuiform  anthers.  The  styles  are  numerous,  but  more  or  less 
united  at  the  base.  Capsule  5-  or  many-celled.  Cocci  single-seeded  ; 
seeds  suspended,  roundish,  and  flattened. 

The  species  of  this  genus  vary  much  in  habit,  as  well  as  in  tho 
structure  of  thoir  fruit  and  seeds,  but  they  resemble  each  other,  as 
indeed  do  all  Malvaceous  plants,  in  abounding  in  mucilage,  aud  in 
some  of  thom  having  tough  ligneous  fibres,  which  are  employed  for 
tho  purposes  of  cordage  in  different  countries.  From  their  mucilag- 
inous nature  several  are  employed  as  demulcents  in  India,  such  as 
Sida  Indica,  S.  Asiatica,  and  S.  populifolia,  in  the  same  way  that  tho 
Mallow  and  the  Marsh-Mallow  are  in  Europe.  Tho  leaves  of  S.  carpi- 
nifolia  (a  native  of  Brazil  and  the  Canary  Islands)  are  chewed  by  the 
Brazilians,  aud  applied  with  success  to  the  stings  of  wasps  aud  bees. 
S.  rhomboidea  and  S.  rhombifolia  abound  in  very  delicate  flax-like 
fibres,  which  may  be  used  for  many  of  tho  same  purposes  as  hemp 
and  flax  ;  but  when  the  plants  are  grown  for  the  sake  of  their  fibres, 
they  ought  to  be  sown  thick,  under  which  circumstances,  like  other 
plants  similarly  sown,  they  grow  tall  aud  slender  without  branches. 
So  S.  periplocifulia,  a  native  of  tho  Malay  Islands,  which  succeeds 
well  in  India,  may  bo  cultivated  for  the  same  object,  especially  as 
when  cut  near  tho  earth  it  quickly  shoots  into  long  simple  twigs 
which  abound  in  flax-like  fibres.  A  species,  S.  tilia'folia,  is  actually 
cultivated  for  this  purpose  in  China.  Seeds  of  this  species  were 
received  at  the  Calcutta  Botanic  Garden  under  the  name  of  King-ma 
from  Pekin,  in  the  neighbourhood  of  which  the  plant  was  said  to  be 
cultivated  as  a  substitute  for  hemp  and  flax.  At  Kio  Janeiro  the 
straight  shoots  of  S.  macrantha  are  employed  as  rocket-sticka. 

SIDERASTRiEA.  [MadreJHYLLHEA.] 

SIDERITE.  [Quartz.] 

SIDERI'TIS  (from  <n'5n/>or,  iron),  the  name  of  a  genus  of  Plants 
belonging  to  the  natural  order  Lamiaccm.  The  species  of  this  genus 
are  numerous,  and  are  inhabitants  of  Europe  and  the  northern  parts 
of  Asia.  Dioscorides  mentions  three  species  of  Sideritis,  which  were 
celebrated  for  stanching  blood  and  healing  wounds. 

The  genus  consists  of  herbs  and  shrubs,  with  small  yellowish 
flowers  arranged  in  whorls  ;  a  tubular  o-cleft  calyx ;  a  ringent  corolla, 
with  upper  lip  2-parted,  the  lower  lip  spreading,  and  deeply  3-cleft ; 
four  didynamous  stamens,  the  upper  short,  bearing  2-celled  anthers, 
the  lower  ones  longer,  and  bearing  irregular  empty  anthers;  an  in- 
closed style,  bifid  at  the  top,  with  one  of  the  stigmas  shorter  and 
embracing  the  other. 

S.  Romana,  Roman  Iron- Wort,  is  an  annual,  clothed  with  soft  rather 
woolly  bail's,  with  oblong-ovate  leaves;  a  nearly  glabrous  calyx,  with 
long  mucronate  teeth,  the  upper  tooth  large  and  ovate,  the  lower  teeth 
lanceolate.  This  plant  is  a  native  of  the  Mediterranean.  It  was  found 
by  Dr.  Sibthorp  in  Greece  and  the  isles  of  the  Archipelago  ;  and  Sir  J.  E. 
Smith  believes  it  to  be  identical  with  the  Sideritis  of  Dioscorides.  It 
flowers  from  June  to  August,  and  attains  a  height  of  about  six  inches. 

SIDEROPORA.  [Madrepob^ea.] 

SIDEROSCHISOLITE.  [Iron.] 

SIDERO'XYLON  (from  aiSrjpos  and  £i\ov),  a  genus  of  Plants  be- 
longing to  the  natural  order  Sapolacece.  The  species  of  this  genus 
are  natives  of  Africa,  America,  the  East  Indies,  and  Australia.  They 
are  evergreen  trees,  with  axillary  and  lateral  fascicles  of  flowers. 
They  are  remarkable  for  the  hardness  and  weight  of  their  wood, 
which  sinks  in  water,  and  the  genus  has  hence  derived  the  namo  of 
Iron-Wood.  The  S.  incime  (Smooth  Iron- Wood)  is  a  native  of  the 
Cape  of  Good  Hope,  and  has  long  been  cultivated  in  the  greenhouses  of 
Europe.  None  of  the  species  however  are  at  all  remarkable  for  beauty. 

SIEBOLDIA.  [Amphibia.] 

SIENITE.  A  compound  of  quartz,  felspar,  and  mica,  being  called 
Granite,  we  find  in  many  instnuces  hornblende  instead  of  mica,  and 
the  rock  is  then  called  Sienite,  or  Syenite  (from  Syene  in  Egypt, 
where  such  a  rock  is  well  known).  If  we  imagine  (what  is  of  com- 
mon occurrence)  the  diminution  of  the  quartz,  and  the  partial  obscu- 
ration of  the  crystalline  structure,  the  rock  becomes  greenstone.  If 
in  place  of  hornblende  we  find  hypersthene  or  epidote,  the  rock  may 
be  called  Hypersthenic,  or  Epidotic  Sienite,  as  in  the  Val  di  Fassa  and 
Shetland.  Definition  fails  in  respect  of  Sienite,  as  it  does  in  regard  to 
other  rocks  of  igneous  origin. 

Dr.  M'Culloch  ('  Treatise  on  Rocks')  ranks  two  rocks  usually  called 
Sienito  (one  composed  of  quartz,  felspar,  and  hornblende,  and  the 
other  of  quartz,  felspar,  hornblende,  and  mica)  as  Granite.  Mount 
Sorrel  in  Leicestershire,  the  Malvern  Hills,  and  Criffel  in  Galloway, 
afford  abundant  and  characteristic  sienites. 
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SIGARH'TUS.  [CnisMonRANciiiATA.l 
SIGHT.  [Kvic] 

SIGILLARIA,  tho  name  of  an  extinct  genus  of  Plants.  It  isknown 
by  ponewiDg  a  conical  stem  deeply  furrowed  but  not  jointed;  with 
oblong  discoid  or  nearly  rounded  cicatrices  or  ecars,  not  arranged  iu 
a  distinctly  ■pin]  manner,  with  frequently  three  smaller  vascular 
cicatrices  in  tho  centre  of  the  larger  scars.  This  genus  includes  the 
Rkytidokpis,  Alveolaria,  Syrinyodendron,  Catenaria,  and  the  Lepidfr 
dendron  punclalum  and  L.  appeudkulatwii  of  various  authors.  Tha 
largest  specimens  of  these  plants  occur  in  the  coal-formation  and  in 
bods  of  tho  mountain-limestono  seri'  H. 

A  variety  of  opinions  have  been  entertained  by  geological  botanist* 
as  to  the  affinities  of  these  plants.  Artis  thinks  them  related  it 
Ruphorhincrtr  :  Sehlntheim  refers  them  to  Palms,  and  Von  Kaittui  to 
(Jactactw.  Brongniart  at  one  time  thought  them  a  family  sui  generis, 
but  has  since  referred  them,  with  Count  Sternberg,  to  tho  family  of 
Arborescent  Ferns.  Lindley  and  Hutton  think  that  "  the  weight  of 
ovidence  seems  to  incline  in  favour  of  both  Siyillaria  aud  Stiymaria 
having  been  Dicotyledonous  Plants,  aud  of  the  highest  degree  of 
organisation,  such  as  Cactacece  or  Euphorbiacece,  or  even  Asclepiadacew." 
To  these  families  they  seem  to  approach,  particularly  in  their  soft 
texture,  iu  their  deeply  channelled  stems,  and  especially  in  their  scars 
being  placed  in  perpendicular  rows  between  the  furrows.  These 
writers  however  add  that  "  in  tho  total  absence  of  all  knowledge  of 
tho  leaves  and  flowers  of  these  ancient  trees,  we  think  it  better  to 
place  the  genus  among  other  species  the  affinity  of  which  is  alto- 
gether doubtful." 

Brongniart,  in  his  'Histoire  des  Vdgo'taux  Fossiles,*  enumerates 
59  species  of  Siyillaria,  aud  Lindley  and  Hutton,  in  the  '  Fossil  Flora/ 
have  figured  eight  species  found  in  Great  Britain.  [Coal-Plants.] 

The  circumstances  under  which  Siyillarke  occur  in  the  strata  asso- 
ciated with  coal  are  remarkable,  and  probably  may  be  interpreted  so 
as  to  reveal  some  of  the  conditions  which  were  necessary  for  the 
production  of  the  vegetable  mass  of  coal.  The  first  thing  which  strikes 
us  is  the  hitherto  almost  universal  absence  of  leaves,  top,  roots,  and 
interior  structure ;  we  generally  find  large  fragments,  or  perhaps 
almost  the  whole  of  the  stems,  furrowed,  and  marked  by  the  bases  of 
leaves,  but  in  other  respects  deficient,  truncate  at  top,  and  abruptly 
ending  toward  the  bottom.  If  the  plant  lies  in  laminated  shale  above 
a  bed  of  coal,  it  is  generally  compressed  flat,  having  the  exterior  con- 
verted to  coal,  and  the  opposite  sides  nearly  or  quite  in  contact,  to 
the  exclusion  of  the  central  (perhaps  cellular)  portions.  If  in  grit- 
stone above  a  bed  of  coal,  we  find  it  more  or  less  transverae  to  the 
strata,  as  if  in  attitude  of  growth,  its  top  broken  off,  its  lower  part 
enlarged  aud  tumid,  and  nearly  touching  the  coal-bed,  but  apparently 
rootless ;  the  interior  full  of  saudy  latninse  or  irregular  accumulations 
of  sand,  fragments  of  other  plants,  lumps  of  ironstone,  &c.  The  tree 
was  certainly  hollow  when  the  sandstone  was  formed ;  but  whether 
through  decay  of  tho  internal  cellular  substance,  or  a  general  wasting 
and  consumption  of  vascular  and  cellular  structure,  as  suggested  by 
Mr.  Hawkshaw  from  observations  of  hollowed  dicotyledonous  trees  in 
South  America,  is  still  doubtful.  Whether  the  leafless  and  apparently 
rootless  trees,  which  in  other  respects  are  in  the  attitude  and  have 
the  aspect  of  growth,  did  really  grow  where  they  appear,  and  have 
lost  their  roots  by  absorption  and  conversion  into  the  coaly  mass 
below,  or  were  deposited  by  drifting  with  their  roots  more  or  less 
deficient,  is  a  question  of  great  importance,  on  which  some  of  the 
excavations  on  the  line  of  the  Bolton  railway,  a  few  miles  north  of 
Manchester,  have  thrown  much  light.  Here,  above  a  thin  (6-inch) 
coal-bed,  in  shaly  strata  much  inclined,  are  seen  several  furrowed 
stems  of  trees,  also  inclined  so  as  to  stand  at  right  angles  to  the  strati- 
fication, most  of  them  evidently  rooted,  by  dichotomising  root- 
branches,  in  the  clay  over  the  coal.  The  extremities  of  the  roots  are 
not  seen  ;  perhaps  they  entered  the  vegetable  mass  which  is  now  coal, 
and  were  carbonised  with  the  other  plants.  The  stems  are  furrowed, 
but  less  regularly  than  is  usual  in  Siyillaria,  and  marked  less  plainly 
than  is  usual  with  the  cicatrices  of  leaves.  The  '  bark,'  as  it  is  called, 
is  coal,  showing  vegetable  structure  ;  the  interior  is  sedimentary  rock. 
These  plants  are  commonly  imagined  to  be  Siyillarke ;  at  all  events 
some  of  them  are  likely  to  prove  so  (those  in  which  the  roots  are 
least  obvious,  and  the  base  is  tumid) ;  others  appear  to  us  to  be  as 
much  allied  to  Lepidodendron.  We  have  seen  specimens,  in  different 
coal-districts,  certainly  congeneric,  and  presenting  the  same  inter- 
mediate characters  between  Siyillaria  and  Lepidodendron.  Around 
the  bases  Mr.  Bowman  collected  abundance  of  Lepidostrobi,  which  are 
usually  referred  to  Lepidodendron. 

Upon  the  whole,  it  is  clear  that  here  trees  analogous  to  Siyillaria 
and  Lepidodendron  remain  in  the  place,  attitude,  and  circumstances  of 
growth ;  their  roots  entered  a  sort  of  vegetable  magma,  partly  the 
fallen  accumulation  of  leaves  and  fruits  of  the  forests;  over  this  mass 
and  around  these  stems  water  left  its  sediments  horizontally ;  these 
horizontal  strata  have  been  upheaved,  and  the  once  vertical  stems 
made  to  slope  iu  accordance  with  the  movement.  These  interesting 
trees  have  been  carefully  preserved  in  situ,  by  the  care  of  Mr.  Hawk- 
shaw, and  models  have  also  been  made  of  them.  For  additional  re- 
marks, see  Supplement. 

SI'LAUS,  a  genus  of  Plants  "belonging  to  the  natural  order  Umbelli- 
fcrce,  and  the  tribe  Sesclinea;.     The  calyx  is  obsolete;  the  petals 
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ovate-oblong,  entire,  or  slightly  emarginate,  with,  an  inflexed  lobe, 
sessile,  truncate,  or  appendaged  at  the  base. 

S.  pratensis,  Meadow  Pepper-Saxifrage,  has  an  angular  stem,  supra- 
decompound  leaves,  pinnate  leaflets  with  the  segments  rather  remote. 
It  is  a  smooth  dark-green  herb.  The  umbels  consist  of  several  unequal 
rays.  The  flowers  are  yellowish  or  greenish  white.  The  fruit  is 
roundish  and  ovate.  It  is  found  in  damp  and  moist  places  in  England, 
Europe,  and  Siberia.  The  whole  plant  has  an  unpleasant  smell  when 
bruised,  and  is  said  in  some  parts  of  Norfolk  to  give  a  bad  flavour  to 
the  milk  of  cows  feeding  on  it,  and  it  is  generally  found  that  cattle 
avoid  it  in  pastures.    The  species  of  this  genus  are  not  numerous. 

(Babington,  Manual  of  British  Botany.) 

SILENA'CEiE,  a  natural  order  of  Plants,  belonging  to  the  syncarp- 
ous  group  of  the  Polypetalous  sub-class  of  Exogens.  This  order  is  a 
part  of  the  larger  order  Caryophyllece  [Caryothyllace./e]  of  Jussieu, 
and  was  originally  separated  by  De  Candolle.  It  has  since  been 
adoped  by  Bartling  and  Lindley  in  their  systematic  works.  It  differs 
from  the  remaining  portion  of  the  order  Caryophyllacccc,  which  are  now 
called  Alsinaccce,  in  the  possession  of  a  tubular  calyx,  and  petals  with 
claws. 

SILE'NE,  a  genus  of  Plants  belonging  to  the  natural  order 
Caryophyllacece.  It  is  known  by  its  having  a  tubular  naked  5-toothed 
calyx ;  5  bifid  unguiculate  petals,  which  are  usually  crowned  in  the 
throat  with  5  bifid  scales ;  10  stamens  ;  3  styles;  capsules  3-celled  at 
the  base,  ending  in  G  teeth  at  the  apex.  The  species  are  iu  general 
herbaceous,  many  of  them  annual,  very  few  shrubby.  Their  stems 
are  leafy,  jointed,  branched,  and  frequently  glutinous  below  each 
joint.  The  calyx  and  leafstalks  are  also  frequently  viscous.  The 
leaves  are  opposite,  simple,  and  entire ;  the  petals  are  mostly  red  and 
white,  sometimes  greenish  or  yellowish.  Some  of  them  give  off  a 
delicious  perfume,  especially  at  night.  The  extent  of  this  genus  is 
very  great,  and  constant  additions  are  being  made  to  it  by  the  col- 
lections of  travellers.  The  greatest  proportion  are  inhabitants  of  the 
south  of  Europe  and  north  of  Africa.  Don,  in  Miller's  Dictionary, 
enumerates  256  species  of  this  genus;  of  these  we  shall  give  a  few 
examples  of  the  more  common  and  interesting  forms  : — 

S.  acaulis,  Stemless  Catchfly,  or  Moss  Campion.  Whole  plant 
glabrous,  cespitose ;  leaves  linear,  ciliated  at  the  base ;  peduncles 
solitary,  1-flowered;  petals  crowned,  slightly  notched.  It  is  a  native 
of  Europe,  and  is  found  abundantly  on  the  Alps.  It  is  found  on 
nearly  all  the  Scotch  mountains,  and  also  on  Snowdon,  and  the  highest 
hills  of  Devonshire.  Chamisso  also  gathered  it  on  the  islands  of  the 
western  coast  of  North  America.  The  flowers  are  of  a  beautiful 
purple  colour,  and  it  forms  one  of  the  greatest  ornaments  of  our 
alpine  flora.  Several  varieties  of  this  plant  have  been  recorded, 
varying  chiefly  in  the  form  and  existence  of  parts  of  the  flower. 

S.  injlala,  Bladder-Campion  or  Catchfly.  Stems  branched  ; 
flowers  numerous,  panicled ;  calyx  iuLiated,  netted ;  petals  deeply 
cloven,  scarcely  any  crown ;  leaves  ovate-lanceolate.  This  is  a  very 
common  plant  throughout  Europe,  and  is  met  with  in  almost  every 
field  and  wayside  in  Great  Britain.  Like  most  plants  that  are  widely 
and  largely  diffused,  many  varieties  of  it  have  been  recorded.  This 
plant  has  been  recommended  to  be  cultivated  in  the  garden  on  account 
of  its  edible  properties. 

S.  noctiflora,  Night-Flowering  Catchfly.  Panicles  forked ;  petals 
bifid  ;  calyx  with  long  teeth,  oblong  in  fruit,  with  10  connected  ribs ; 
leaves  lanceolate,  lower  ones  spathulate  ;  whole  plant  clammy,  pubes- 
cent. It  is  a  native  of  Sweden,  Germany,  and  Great  Britain.  It 
resembles  very  much  the  common  red  and  white  campion  (Lychnis 
dioica).  It  is  not  a  common  plant,  and  is  remarkable  for  opening  its 
flowers  at  night  only,  and  in  warm  weather,  when  they  exhale  a 
powerful  and  delicious  scent. 

S.  quinqucvulnerata,  Five-Wounded  Catchfly. 

S.  muscipula,  Spanish  or  Fly-Trap  Catchfly. 

S.  fruticosa,  Shrubby  Catchfly. 

S.  compacta,  Close-Flowered  Catchfly. 

S.  maritima,  S.  Otites,  S.  Anglica,  S.  nutans,  S.  Italica,  S.  conica, 
and  S.  Armeria,  are  all  British  plants. 
SI  LEX.  [Silica.] 

SILICA,  a  compound  of  oxygen,  and  the  base  known  to  chemists 
by  the  names  of  Silicium  and  Silicon.  By  some  chemists  Silicon  is 
regarded  as  a  metal,  and  hence  the  termination  of  its  name  in  '  um,' 
while  others  consider  it  as  non-metallic,  but  more  allied  to  boron,  and 
these  adopt  the  term  Silicon. 

Sir  H.  Davy,  by  acting  upon  Silica  with  potassium,  arrived  at  the 
conclusion  that  it  was  an  oxide,  containing  a  peculiar  imflammable 
base,  to  which  he  gave  the  name  of  Silicium ;  the  accuracy  of  this 
determination  has  since  been  demonstrated  by  Berzelius. 

In  Davy's  experiments  the  Silica  yielded  its  oxygen  directly  to  the 
potassium. 

The  properties  of  Silicon  are,  that  it  has  a  dark-brown  colour,  no 
lustre,  and  is  a  non-conductor  of  electricity  :  it  is  this  latter  circum- 
stance which  has  induced  many  chemists  to  question  or  deny  the 
property  of  classing  it  with  the  metals.  It  is  insoluble  in  water,  and 
incombustible  in  air  or  in  oxygen  gas ;  it  neither  fuses  nor  undergoes 
any  other  change  when  heated  in  the  flame  of  the  blow-pipe.  Neither 
the  nitric,  hydrochloric,  sulphuric,  nor  hydrofluoric  acid  oxidises  or 
dissolves  it;  but  a  mixture  of  nitric  and  hydrofluoric  acid  dissolves  it 


readily,  even  cold.  When  ignited  with  chlorate  of  potash,  silicon  ia 
not  acted  upon ;  but  if  deflagrated  with  nitrate  of  potash,  the  silicon 
combines  with  the  oxygen  of  the  decomposed  acid,  and  is  converted 
into  silica,  or  silicic  acid ;  and  this  uniting  with  the  potash  of  the 
decomposed  nitrate,  silicate  of  potash  is  formed. 

Oxygen  and  Silicon  form  only  one  compound,  namely,  silica,  or 
silicic  acid.  It  may  be  obtained  artificially,  but  very  inconveniently, 
by  deflagrating  silicon  with  nitrate  of  potash.  Silica  exists  very 
largely  in  nature;  it  is  iodeed  probably  the  most  abundant  of  all 
substances  whatever.  [Quartz  ;  Opal  ;  Aqate  ;  Flint.]  Rock 
crystal  is  silica,  nearly  or  quite  pure,  and  flints  or  white  Band 
are  but  slightly  intermixed  with  other  bodies.  It  is  artificially 
obtained  iu  a  pure  form  by  fusing  crystal,  sand,  or  flints,  with  about 
four  times  their  weight  of  carbonate  of  soda  or  carbonate  of  potash ; 
the  resulting  fused  mass  is  either  silicate  of  soda  or  silicate  of  potash ; 
the  latter  is  a  deliquescent  substance,  and  when  it  has  become  fluid 
by  exposure  to  the  air,  has  been  long  known  by  the  name  of  Liquor  of 
Flints  :  when  either  of  these  silicates  is  treated  with  hydrochloric  acid 
diluted  with  water,  it  combines  with  the  alkali,  and  with  any  impurity 
which  the  sand  or  flint  might  contain,  such  as  lime,  alumina,  or  oxide 
of  iron,  and  precipitates  the  silica  as  a  hydrate  in  the  state  of  a 
colourless  gelatinous  mass.    It  possesses  the  following  properties  : — 

When  recently  precipitated,  and  while  it  retains  the  state  of  moist 
hydrate,  it  is  to  a  certain  extent  soluble  iu  water,  and  still  more  so 
iu  acids,  and  also  in  solution  of  potash  or  soda.  When  it  has  been 
dried,  it  is  an  opaque  white  powder,  inodorous,  insipid,  and  gritty, 
and  then  with  more  difficulty  soluble  in  the  alkaline  solutions,  and 
scarcely  at  all  so  in  any  other  acid  than  the  hydrofluoric.  It  is 
infusible  by  the  heat  of  ordinary  furnaces,  but  by  the  oxy-hydrogen 
blow-pipe  it  is  more  readily  fused  than  lime  or  magnesia.  Its  specific 
gravity  is  about  27.  It  consists  of  3  parts  of  oxygen,  21 ;  and  1  of 
silicon,  20 ;  so  that  the  larger  proportion,  by  weight,  of  this  substance 
is  oxygen. 

Although  it  is  tasteless,  and  does  not  change  vegetable  blue  colours 
red,  and  is  insoluble  in  water,  except  under  the  peculiar  circumstances 
mentioned,  it  is  nevertheless  by  many  chemists  considered  as  and 
classed  with  acids,  under  the  name  of  Silicic  Acid ;  and  the  various 
compounds  which  it  makes  with  alkalies  and  earths,  to  form  glass,  are 
considered  as  salts.  Thus  with  potash  it  forms  silicate  of  potash; 
with  soda,  silicate  of  soda ;  and  with  oxide  of  lead,  silicate  of  lead ; 
and  these  are  all  constituents  of  glass.  China  and  porcelain,  on  the 
other  hand,  may  be  regarded  as  silicates  of  alumina  and  magnesia, 
and  mortar  is  probably  a  silicate  of  lime. 

It  is  from  a  knowledge  of  the  chemical  properties  of  silicic  acid 
that  the  mineralogist  and  geologist  are  enabled  to  account  for  its 
presence  in  so  many  forms  in  nature.  It  is  in  fact  one  of  the  most 
generally  diffused  substances  in  nature.  The  circumstances  of  its 
deposit  in  the  form  of  Agates,  Chert,  Flint,  and  other  minerals  have 
produced  much  discussion.  In  all  these  cases  it  is  maintained  by  Mr. 
Bowerbank,  that  the  silica  has  been  deposited  upon  some  kind  of 
siliceous  matter  at  the  bottom  of  the  sea.  In  the  case  of  flints  the 
spiculse  of  Sponges  and  the  skeletons  of  Biatomacece  have  been  found 
in  the  midst  of  the  silica  of  which  they  are  composed.  It  is  argued 
that  it  would  be  quite  impossible  that  these  bodies  should  be  found 
diffused  through  the  substances  of  the  flint  if  the  silica  had  been 
deposited  in  a  mould  already  formed,  and  that  the  only  explanation 
of  this  circumstance  i3  to  be  found  in  the  supposition  that  the  spiculse 
exist  in  the  meshes  of  the  sponge,  and  that  the  other  creatures  found 
in  the  midst  of  the  sponge  have  been  caught  in  its  meshes.  This 
explanation  also  applies  to  the  occurrence  of  the  casts  of  molluscous 
shells,  fish-teeth,  and  other  organic  remains  found  in  the  interior  of 
flints.  Echini  and  Mollusca  are  often  found  converted  into  flint  with 
no  siliceous  matter  surrounding  them.  These  Mr.  Bowerbank  main- 
tains were  first  taken  possession  of  by  sponges,  and  that  the  silica  has 
been  deposited  in  them  in  virtue  of  this  condition.  It  is  only  right 
to  say  here,  that  Mr.  Bowerbank  has  in  his  collection  specimens  which 
support  his  theory  in  every  respect.  He  has  several  recent  shelta 
.which  are  entirely  filled  with  sponges.  If  this  is  really  the  case  with 
flints  it  seems  equally  applicable  to  the  explanation  of  the  formation 
of  agates  and  other  forms  of  siliceous  stones.  We  ought  to  add  here 
that  with  increased  attention  to  the  examination  of  agates  and  other 
stones,  there  is  no  reason  to  believe  that  any  of  them  possess  in  their 
interior  the  remains  of  Mosses,  Conferva,  or  other  plants,  as  was  at 
one  time  supposed.  [Agate.] 

Silicic  acid  combines  with  the  earths  and  metals  and  forms  a  large 
series  of  the  most  common  as  well  as  the  rarest  minerals  known. 
With  lime  it  forms  Tabular  Spar.  With  boracic  acid  and  lime, 
Datholile.  With  magnesia  and  water  it  forms  Talc,  Serpentine,  Ne- 
phrite, Schiller  Spar,  and  a  large'number  of  less-known  minerala  With- 
out water,  silica  and  magnesia  form  Pyroxene,  Hornblende,  Chrysolite, 
Chondrodite,  and  many  others.  Silica,  alumina,  and  water  form 
Halloylite,  Finite,  Chlorophyllite,  and  the  Zeolite  family.  The  Zeolites 
are  Heulandiie,  Apophyllite,  Laumonite,  Natrolite,  Thomsonite,  Ear- 
niotome,  Analcime,  and  Chabazite.  Silica,  lime,  and  alumina  form 
Prchnite.  The  anhydrous  silicates  of  alumina  are  Sillimanite,  Kyanite, 
Andalusite,  Staurolite,  Leucite,  and  the  Felspar  family,  which  includes 
Albite,  Labradorite,  Ncpheline,  and  many  minor  forms  of  these. 

Scapolite  is  a  silicate  of  alumina  and  lime.    Spodumene  and  Petalite 
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are  silicates  of  alumina  and  liUiia.  Epidote  and  Idocrase  aro  silicates 
of  alumina,  lime,  and  iron.  Garnet  is  a  silicate  of  alumina,  iron,  and 
manganese. 

Tourmaline  is  a  compound  of  silica,  alumina,  lime,  iron,  soda,  and 
boracic  acid.  Aainite  is  the  same,  with  magnesia,  instead  of  lime. 
Jolile  is  a  silicate  of  alumina,  magnesia,  iron,  and  manganese. 

Mica  consists  of  silica,  alumina,  potash,  iron,  fluoric-acid,  and 
water.  The  Topaz  is  a  silicate  and  fluoride  of  alumina.  Lapis 
Lazuli  is  a  silicate  and  sulphate  of  alumina,  soda,  lime,  and  iron. 
Sodalite  is  a  silicate  of  alumina,  with  chloride  of  sodium. 

The  Beryl,  Euclase,  and  Chrysuberyl,  consist  of  silica,  alumina,  and 
glucina.  The  most  important  of  these  minerals  are  described  under 
their  proper  names  in  this  work. 

SILI'CULA,  a  kind  of  Fruit.  [Fruit.] 

SI'LIQIJA,  a  genus  of  Mollusca.  [Pyloridia.] 

SI'LIQUA,  a  kind  of  Fruit.  It  is  characterised  by  having  one  or 
two  cells,  with  many  seeds,  dehiscing  by  two  valves,  which  separate 
from  a  central  portion  called  the  lleplum.  It  is  linear  in  form,  and  is 
always  superior  to  the  calyx  and  corolla.  The  seeds  are  attached  to 
two  placenta;,  which  adhere  to  the  replum,  and  are  opposite  to  the 
lobes  of  the  stigma.  This  position  of  the  seeds,  being  abnormal,  can 
only  be  explained  in  two  ways:  either  this  fruit  is  in  reality  composed 
of  four  carpels,  two  of  which  have,  during  the  growth  of  the  pistil, 
become  abortive  ;  or  the  stigmas  must  be  looked  upon  as  the  fusion 
of  two  halves,  one  from  each  side.  The  dissepiment  of  the  fruit  in 
this  case  is  most  probably  a  spurious  one  formed  by  the  projecting 
placentae.  It  is  sometimes  found  incomplete,  from  the  edges  of  the 
placenta;  not  meeting ;  it  is  then  said  to  be  '  fenestrate.'  This  kind  of 
seed-vessel  is  possessed  by  a  large  number  of  plants  belonging  to  the 
order  Crueiferce,  and  examples  may  be  seen  in  the  Stock  or  Wall-Flower 
(Cheiranthus),  in  the  Ladies'  Smock  (Cardaminc),  and  in  the  Cabbage, 
Turnip,  and  Mustard.  The  Linnaian  class  Tctradynamia  is  divided 
into  two  orders,  according  to  the  form  of  its  fruit :  those  plants  of  the 
class  having  a  silique  are  comprised  under  the  order  Siliquosa  ;  those 
having  a  silicle,  under  the  order  Siliculosa. 

SILK-COTTON.  [Bombax.] 

SILK- WORM.  [Bombycidjj.] 

SILL1MANITE,  a  Mineral— a  crystallised  Silicate  of  Alumina.  It 
occurs  in  rhombic  prisms  imbedded  in  quartz.  Cleavage  parallel  to 
the  long  diagonal.  Its  colour  is  dark  brownish-gray  or  clove-brown. 
Fracture  uneven,  splintery.  Specific  gravity  3*41.  Its  lustre  is 
vitreous,  nearly  adamantine  on  the  face  of  cleavage.  Nearly  opaque. 
Hardness  8  0  to  8-5.    It  is  brittle,  and  easily  reduced  to  powder. 

It  is  met  with  at  Saybrook,  Connecticut,  North  America.  It  was 
at  one  time  considered  to  be  a  variety  of  Anthophyllite,  but  it  is  much 
harder  than  this  mineral,  aud  contains  more  alumina  and  less  silica 
and  oxide  of  iron.  It  more  nearly  resembles  Kyanite,  both  in  form 
and  composition. 

It  yielded  by  the  analysis  of  Bowen — 

Silica  42-67 

Alumina   .  54*11 

Oxide  of  Iron  2  00 

Water  0  51 

 99-29 

SILLOCK.  [Meblangus.] 

SI'LPHIUM  (2,[\(pt.ov).  Ancient  authors  mention  this  plant  and  its 
juice.  Two  kinds  of  this  substance  are  described  :  one,  from  Cyrene, 
was  probably  yielded  by  Thapsia  Silphium  [Laser]  ;  and  the  othev 
was  most  likely  assafcetida,  which  has  been  employed  medicinally  by 
Asiatics  from  very  early  times,  though  it  has  been  known  by  this 
name  in  comparatively  modern  times. 

Silphium  was  however  remarkable  for  other  properties,  and  hence 
has  attracted  the  attention  of  modern  travellers  who  have  recently 
visited  the  countries  where  the  Silphium  is  described  as  growing  by 
the  ancients.  The  army  of  Alexander,  in  crossing  the  mountain 
range  which  Arrian  calls  Caucasus  (iii.  28,  10),  and  which  is  the  same 
range  that  he  afterwards  mentions  under  the  name  of  Paropamisus 
(v.  5,  3),  met  with  the  Siljjhium.  Arrian  says,  on  the  authority  of 
Aristobulus,  "  In  this  part  of  the  Caucasus  nothing  grows  except 
pines  and  Silphium,  but  the  country  was  populous  and  fed 
many  sheep  and  cattle,  for  the  sheep  are  very  fond  of  the 
Silphium.  If  a  sheep  should  perceive  the  Silphium  from  a  dis- 
tance, it  runs  to  it,  and  feeds  on  the  flower,  and  digs  up  the  root 
and  eats  that  also.  For  this  reason,  in  Cyrene,  they  drive  the  sheep 
as  far  as  possible  from  the  spots  where  the  Silphium  grows,  and  some 
even  fence  in  such  places  to  prevent  the  sheep  from  entering  them  if 
they  should  approach ;  for  the  Silphium  is  worth  a  good  deal  to  the 
Cyrenaeans."  Burnes,  in  crossing  the  Hindu  Koosh,  and  seeing  both 
the  men  and  cattle  eating  the  young  parts  of  the  assafcetida  plant, 
supposed  that  it  must  be  the  Silphium  of  Arrian.  But  as  this  author 
describes  the  country  where  the  Silphium  grows  as  abounding  in  cattle, 
Dr.  Royle  had  concluded  that  the  Prangos  of  Mr.  Moorcroft  was  the 
Silphium  alluded  to,  and  which  is  much  fed  on  by  sheep  and  cattle  in 
the  present  day  in  Tibet.  Mr.  Vigne,  when  travelling  in  these  regions, 
came  to  the  same  conclusion.  It  is  probable  therefore  that  both 
plants,  being  umbelliferous,  and  employed  for  the  same  purposes  in 
nearly  the  same  regions,  may  have  contributed  to  form  the  accounts 
which  are  so  brief  in  ancient  authors.    [Laser  ;  Praxgos.] 
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SILURIAN  SYSTEM.  A  considerable  group  of  the  FosHilifcrouji 
Primary  Strata,  occurring  in  remarkable  perfection  in  Wales,  CHpe- 
dally  in  the  eastern  and  some  of  the  southern  districts,  and  in  Homo 
of  the  adjoining  English  counties,  is  thus  named  by  Sir  Roderick 
Impey  Murchison. 

When  Sir  Roderick  commenced  his  researches  in  Shropshire  and 
Wales  (1831),  the  principal  knowledge  we  possessed  of  the  succession 
of  the  older  stratified  rocks  of  Great  Britain,  then  commonly  called 
Orauwacke  and  Transition  Formations,  was  bused  on  the  Mtill  incom- 
pletely published  labours  of  Sedgwick  in  Wales  and  the  district  of  the 
English  lakes;  aud  so  little  was  known  of  their  fossil  contents,  that 
it  is  believed  that  the  first  definite  notice  of  this  kind  was  contained 
in  Professor  Phillips's  description  of  a  group  of  slate  rocks  in  tho 
vicinity  of  Kirby  Lonsdale.  (' Oeol.  Trans.,'  1827.)  Now,  inconse- 
quence principally  of  the  development  given  to  this  subject  by  the 
appearance  of  the  Silurian  researches  of  Sir  Roderick  Murchison,  and 
other  works  to  which  it  has  led,  we  are  able  to  trace  in  one  consecutivo 
history  nearly  the  whole  series  of  mineral  depositions  and  organic  com- 
binations of  which  the  ocean  was  anciently  the  theatre,  from  the  period 
of  the  Mica  Sehihts  to  the  termination  of  the  Carboniferous  era. 

In  this  survey,  the  Silurian  Strata  form  a  very  conspicuous  and 
interesting  portion,  aud  in  the  district  from  which  the  type  was 
originally  drawn  they  appoar  within  distinct  and  definite  limits,  which 
seem  to  insulate  them  from  the  older  and  new  rocks,  and  to  justify 
their  claim  to  the  rank  of  a  peculiar  system  ;  but  in  other  districts 
phenomena  appear  which  show  that  the  order  of  physical  changes  and 
organic  combinations  which  characterise  the  Silurian  System,  was  in 
operation  both  before  aud  after  the  period  iucluded  in  the  ages  of  the 
four  Silurian  groups  of  Llandeilo,  Caradoc,  Wenlock,  and  Ludlow ; 
while  in  other  districts  these  characteristic  assemblages  do  not  all 
clearly  appear ;  and  thus  we  are  naturally  conducted  to  a  more  com- 
prehensive view  of  the  whole  of  the  ancient  (l'alaaozoic)  formations. 

Whatever  be  the  true  theory  of  the  origin  of  the  Granitoid  Strata  of 
gneiss  and  mica  schist  (with  their  many  and  various  quartzose,  chloritic, 
and  calcareous  accompaniments),  it  is  at  least  certain,  as  a  general  rule, 
that  rocks  of  this  general  type  are  prevalent  among  the  very  deepest  aud 
oldest  deposits  from  water  which  retain  proof  of  their  watery  aggrega- 
tion, and  that  they  are  in  this  position  devoid  of  the  traces  of  ancient  life. 

Equally  certain  is  the  character  of  the  great  series  of  Neptunian 
rocks  which  lies  upon  the  mica  schist ;  it  is  a  vast  and  various  mass 
of  strata  (principally  argillaceous,  locally  arenaceous  or  conglomeritic, 
rarely  yielding  limestone),  in  which,  though  unequally,  and  in  degrees 
varying  with  locality,  slaty  cleavage  tends  to  be  developed.  Organic 
life  has  left  traces  in  this  series  of  muddy  sediments  both  of  vegetable 
and  animal  origin  ;  in  the  lower  and  older  parts  very  sparingly,  in  the 
upper  parts  abundantly.  If,  with  Professor  Sedgwick  and  Sir  Roderick 
Murchison,  we  take  the  series  of  these  rocks  as  they  appear  in  Wales 
and  Cumberland,  namely — 

Silurian,  or  Upper  group  ; 
Cambrian,  or  Middle  group  ; 
Cumbrian,  or  Lower  group; 
we  shall  find  in  the  mineral  characters  of  these  groups,  in  the 
countries  named,  some  diagnostic  marks  of  importance,  but  they 
vanish  or  become  equivocal  in  other  regions.  In  like  manner,  the 
organic  contents  seem,  in  the  countries  named,  to  be  definitely 
arranged  in  zones,  so  as  to  mark  successive  periods  there.  No  organic 
remains  are  known  in  the  Cumbrian  rocks;  they  are  rare,  and  confined 
to  a  few  layers,  in  the  Cambrian  deposits;  and  are  very  plentiful  and 
general  in  the  Silurian  group.  The  districts  in  which  these  pecu- 
liarities occur  are  probably  more  wide  and  scattered  farther  asunder 
than  those  in  which  the  original  types  of  mineral  structure  prevail; 
but  yet  it  is  evident  that  they  are  limited  in  respect  of  geographical 
area,  and  variable  in  regard  to  the  distinctness  and  completeness  of 
the  terms,  even  in  districts  not  far  removed  from  the  centre  of  investi- 
gation. Let  any  one  who  may  desire  proof  of  this  compare  the 
argillaceous  series  of  Ayrshire,  Westmoreland,  Pembrokeshire,  Tyrone, 
or  Waterford,  in  which  Silurian  fossils  occur,  with  the  full  and  varied 
series  of  Shropshire,  the  Berwyn,  and  Snowdon. 

Under  these  circumstances  of  difficulty  in  regard  to  the  right  general 
view  of  the  ancient  fossiliferous  strata,  we  must  consider  the  series 
of  Silurian  rocks  and  fossils  not  as  the  type  of  this  enormous  sequence 
of  mineral  and  organic  phenomena,  but  as  one,  and  perhaps  the  richest, 
of  all  the  local  physical  combinations  of  that  ancient  period,  and 
employ  it  as  a  general  term  of  comparison  for  reducing  to  order  and 
place  many  detached  and  difficult  districts  in  which  the  strata  have 
local,  peculiar,  and  perhaps  exceptional  aspects. 

Sir  Roderick  Murchison  arranges  the  Silurian  Strata  in  groups,  as 

follows,  in  a  descending  order  : — 

„       ..  _.  .  .  Thickne.-s 

Formations.  Divisions.  .   ,  , 

in  feeU 

|  Upper  Ludlow  rocks  .  .  J 

Umifr      '  Ludlow  rocks  .    .      s  Aymestry  limestone  .  .  |  1500 

"2        <  (  Lower  Ludlow  rocks  .  .  ) 

Silurians     |  v  ' 

...    ,   ,      .  (  Wenlock  limestone    .    .1  ,„.„ 

I.  Wenlock  rocks      .    •  {  Wcnlock  shale  .    .    .    .)  1000 

Lower     (  Caradoc  rocks  )  very 

Silurians    (  Llandeilo  rocks  j  variable. 

Pyrogenous  rocks  are  associated  with  the  Silurian  Strata  in  many 
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situations,  as  the  Caradoc  Hills,  where  compact  felspar  predominates; 
theWrekin  and Lilleshall  Hill,  characterised  by  sienitic  rocks;  Corndon, 
full  of  greenstone.  Alterations  of  stratified  rocks  by  the  contact  of 
igneous  rocks  are  common  in  the  Caradoc,  Stiperstones,  &c.  The  trap 
rocks  near  Welshpool  are  in  places  columnar  ;  the  Breiddyn  Hills  are 
mostly  greenstone,  and  yield  elongated  dykes  in  a  north-east  direction, 
•which  traverse  the  new  red-sandstone.  Mineral  veins  (yielding  lead- 
ore)  are  plentiful  in  Lower  Silurian  rocks,  in  the  Shelve  district, 
adjacent  to  the  trap  rocks  of  Corndon,  and  the  altered  sandstones  of 
the  Stiperstones.  "  In  a  plan  of  Mr.  Moro's  of  Linley  Hall,  the  chief 
proprietor  of  this  district,  upwards  of  24  are  laid  down  in  the  district 
of  Shelve  alone,  excluding  the  tracts  around  the  Bog  and  Penally  ;  so 
that,  comprehending  the  principal  portion  of  the  mining-ground,  we 
may  say  that  it  contains  upwards  of  30  metalliferous  veins  which  have 
been  profitably  worked."    (Murchison,  'Silurian  System,'  p.  282.) 

Volcanic  grits,  composed  of  materials  derived  from  igneous  action, 
aud  subsequently  arranged  in  water,  are  mentioned  by  Sir  Roderick 
Murchison  rather  frequently.  In  the  Shelve  district  they  are  traversed 
by  lead  veins ;  in  the  Caradoc  Hills  they  abound,  and  were  noticed 
as  '  allied  to  greenstone*  in  the  Wrekin  by  Mr.  A.  Aikin.  They  contain 
organic  remains  in  several  places,  as  near  the  Corndon  Hills. 

On  reviewing  the  series  of  strata  comprised  in  the  Silurian  System 
in  the  vicinity  of  Ludlow,  Usk,  Llandeilo,  or  Denbighshire,  we  see 
them  to  form  in  reality  one  closely-associated  sequence  of  oceanic 
deposits — apparently  accumulated  with  little  local  disturbance  and 
very  slight  admixture  of  organic  exuviae  from  the  land.  Volcanic 
eruptions  appear  to  have  rather  varied  than  greatly  disturbed  this 
system  of  operations,  though  it  is  evident  they  contributed  no  small 
part  of  the  granular  materials  of  the  principally  sedimentary  strata. 
The  formation  of  limestone  is  local:  where  coral  prevailed,  we  find 
the  Aymestry  and  Wenlock  limestones,  and  even  the  calcareous  parts 
of  the  Landeilo  rocks,  to  be  in  a  great  degree  filled  with  coral.  The 
Brachiopod  shell  Pentamerus  fills  some  whole  beds  of  limestone 
(near  Aymestry),  aud  where  it  is  deficient  the  limestone  also  fails,  as 
in  the  district  of  Usk.  In  their  course  from  Shropshire  northward  to 
Denbighshire,  Mr.  Bowman  ('  Reports  of  the  British  Association  for 
1840-41')  has  found  the  general  type  of  the  Silurian  rocks  to  vary, 


and  the  line  of  distinction  between  it  and  the  slaty  strata  below  to  be 
extremely  obscure ;  and  similar  observations  are  recorded  by  Sir 
Roderick  Murchison  in  the  account  which  he  gives  of  these  rocks  in. 
Caermarthenshire  and  Pembrokeshire. 

Mineral  character  alone  will  scarcely  suffice,  anywhere,  for  any  but 
an  arbitrary  (and  therefore  unsatisfactory)  boundary-line  between  the 
Silurian  and  Cambrian  deposits.  It  is  extremely  probable,  perhaps 
we  may  say  it  is  already  proved,  that  no  distinction  of  higher  value 
can  be  found  on  comparing  the  organic  remains  of  these  groups.  Ih 
Snowdon  (supposed  to  be  very  low  in  the  Cambrian  series  of  rocks) 
are  shells  and  corals,  which  are  perhaps  the  same,  but  certainly  are 
congeneric  with  and  very  similar  to  Silurian  fossils;  and  tnere  is 
really  as  great  (if  not  greater)  difference  between  the  Landeilo  and 
Wenlock  rocks,  in  regard  to  fossils,  than  between  the  Silurian  and 
Cambrian  strata. 

If  we  turn  to  other  districts  where  Silurian  fossils  occur  plentifully 
(North  America,  Ireland,  Norway),  the  result  appears  the  same.  There 
is  apparently  only  one  great  series  of  organic  combinations  distinguish, 
able  among  the  fossiliferous  strata  anterior  to  the  old  red-sandstone 
era,  and  it  was  with  a  perception  of  this  important  truth  that  Sir 
Roderick  Murchison  once  proposed  for  the  Silurian  strata  the  title  of 
Protozoic.  If  instead  of  this  we  employ  Palaeozoic  (as  suggested  by 
Sedgwick),  we  shall  rank  all  the  fossiliferous  strata  of  the  Cumbrian. 
Cambrian,  and  Silurian  groups  as  Lower  Palaeozoic  Strata. 

The  lower  arbitrary  boundary  of  the  Silurian  Strata  being  thus 
softened  or  erased,  we  may  regard  its  upper  surface  as  only  locally 
more  definite.  Certainly  in  all  the  region  around  Wales  the  separation 
of  the  Silurian  and  old  red-sandstone  deposits  is  somewhat  sudden :  the 
colour  changes  from  gray  to  red ;  the  dull  mudstones  become  micaceous 
sandstones;  the  richly  fossiliferous  Upper  Ludlow  loses  its  character 
in  unprolific  red  marls  and  grits.  What  few  fossils  do  occur  in  these 
overlaid  strata  (except  near  the  very  bottom)  are  of  quite  other  types 
of  organisation.  But  these  are  local  truths,  depending  mainly  on  the 
introduction  of  new  sediments  poisonous  to  marine  invertebral  life ; 
and  as  these  sediments  are  very  local,  we  may  find  in  other  countries 
groups  of  strata  newer  than  the  Silurian,  older  than  the  Carboniferous, 
with  fossils  intermediate  in  character  and  combination  to  both. 


The  following  analysis  from  Professor  Phillips's 
Collective  Titles. 


Formations. 


Ludlow 


Wenlock 


Manual  of  Geology,'  gives  a  more  extended  view  of  these  rocks  : — 

Prevalent 
Mineral  Type. 

Tilestone  Arenaceous. 

Upper  Ludlow  Argillo-Arenaceous. 


Name. 


Aymestry  Limestone 
Lower  Ludlow 


»  c  [ 


Wenlock  Limestone 
I  Wenlock  Shale 
I  Woolhope  Limestone 


Transition  Group 


Bala  or  Llandeilo 


Fcstiniog  or  Lingula 


Bangor  or  Longmynd 


On  considering  the  distribution  of  organic  remains  in  the  successive 
stages  of  the  Silurian  rocks,  it  is  evident  that  the  greatest  variety  of 
species  occurs  in  the  lower  part  of  the  Upper  and  towards  the  upper 
part  of  the  Lower  Silurian  rocks.  In  other  words,  the  conditions 
favourable  to  organic  life  in  the  sea  were  in  the  earliest  period  con- 
siderable ;  they  arrived  at  a  maximum  in  the  middle  part  of  the  period 
in  the  Caradoc  sandstone,  the  Wenlock  shale,  and  the  Wenlock  lime- 
stone, and  still  continued  considerable  till  the  Silurian  depositions 
ceased,  and  were  replaced  by  old  red-sandstone  nearly  devoid  of 
organic  remains.  Polypiuria,  Cririoidea,  and  Crustacea  are  most  nume- 
rous in  the  principal  calcareous  rock,  Wenlock  limestone;  Brachiopoda 
are  most  plentiful  in  Caradoc  sandstone  ;  Cephalopoda  in  the  Wenlock 
shale  ;  fishes  in  the  upper  Ludlow  rock. 

The  following  list  of  fossils  is  given  by  Professor  Phillips  : — 


Calcareous. 
Argillaceous. 

Calcareous. 
Argillaceous. 
Calcareous. 

Arenaceous. 

Variable. 
Variable. 

-=  (  Bala  Slate  Flags  Variable. 


May  Hill  or  Upper  Caradoc  Sandstone 

Caradoc  Sandstone  . 

Bala  Limestone  .... 


SArenig  Slate  and  Porphyry 
Tremadoc  Slate  . 
Lingula  Flags  . 


2  g  (  Harlech  Grits 

|>  |  <  Llanberis  Slates  and  Grits 

o  |j  I  Longmynd  Slates  , 


Argillaceous. 
Argillaceous. 
Argillaceous. 

Arenaceous. 

Argillo-Arenaceoug. 

Argillo.Arenaceoua, 


Amorphozoa. 


Acanthospongia  (?) 
Choria  . 


pecies. 
1 
2 


Cnemidium . 


Species. 
.  1 


FORAMINIFERA. 


Enlothyra 


Zoophtta.    (Zoantharia  of  Edwards.) 


A ceroplaria 

Alveolites 

A  rachnophyllum 

Aulacophyllum 

Aulopora 

Ctiattites  . 

Cladocora  . 

Clisiophyllum  . 

Ccenites 

Cyathaxonia  . 
Cyathophyllum 
Cystipkyllum  . 
Diphyphyllum 
Favosites 
Fistulipora  . 


Didymograjisus 
Diplograpsus  . 
Qorgonia 


Species. 

.  1 

.  4 

.  1 

.  1 

.  3 

.  4 

.  1 

.  1 

.  5 

.  1 

.  5 

.  4 

.  1 

.  7 

.  1 

Alcyonaria. 
Species. 

.    3  Qraptolithns 
.  10  Rastrites 
.    4  Retiolites 


Goniophyttum  . 
EalysU.es    .  , 
Heliolites  , 
Petraia      .  . 
Pyrilonema 
Protovirgularia  . 
Sarcintda 
Stenopora    .  . 
Strephodes  . 
Stromatopora  , 
Strombodes  . 
Syringopora  . 
Thecia    .  . 
Zaphrentes  .  . 


Species. 
.  2 

.  •  1 

.  10 
.  7 
.  1 
.  1 
.  1 
.  1 
.  5 
.  2 
.  2 
.  5 
.  2 
.  2 


Species. 
.  12 
.  1 
.  1 


77.1 


774 


Oldhamia  . 


Actinoa-inus 

Orotalocrinus  . 
Cyathucrinus 
Eucalyptocrinus 
Glyptocrinus 
leklhyocrinus  . 


Agelacrinites 
Apiocystiies 
Caryocys'ites 
Echmencrmus 


Lepidaster 
Protaster 


Palcechinus 


Hydroidia. 


EoiIlNODERMATA. 

Crinoidea. 
Species. 

4  Marsupiocrinus 
1  Periechocr  inns 
3  Sagenocrinus 
3  Sasocrinus 
1  Tctramerocrinus 
1  Tctragonis 

Cystidoidea. 

Species, 

.  1  Echinospkceriles 
.    1       Hemicosmilcs  . 

5  Prunocystihs 

.    2  Psewlocriniks 

ASTEliOIDEA. 

Specie*. 


Urasler 


Echinoidea. 


Beyrichia  . 
Cc-ratiocaris 
Cythere 
Dithyrocaris 


Cellepora 

Cercopora 

Dicutopora 

Discopora 

Escharina  . 

Peuestella 

Glauconome . 


Athyris  , 

Atrypa, 

Chonetes 

Crania 

Cyrtia  . 

Ditcina 

Leptoma 

Lingula 

Obolus 


Articulata. 
A  nnelida. 


Species. 

Aphrodita  . 

.  1 

Nereilcs 

Conudilea 

.    .  1 

Serpulites  . 

Crossopodia 

.      .       .  2 

Spirurbis 

Lwnbricaria  . 

.    .  2 

Tentaculites 

Myrianites  . 

.  1 

Trachydcrma 

Nemertites  , 

.    .  1 

Crustacea. 

Entomostraca.- 

— TRILOBITID.E. 

Spccies. 

Acidaspis  . 

'  V     .      .  10 

Ilarpcs 

jEglina  .  , 

.    .  2 

Homalonotu;  . 

Agnostus  . 

<      .  4 

Jllcenus 

Amphion 

.   .  1 

Lichas  . 

Ampyx  . 

.  5 

Ogygia 

Asaph  us 

.   .  7 

Oleiius 

Bronteus 

.  2 

Paradoxides 

Calymene 

.    .  C 

Phacops  . 

Cheirurus 

.  4 

Proetus 

Conocephal ut  . 

.    .  1 

Remoplcuridcs 

Cybele  . 

.  2 

Sphcerexochuj 

Cyphaspis 

.    .  1 

Slaurocephal  us 

Cyphoniscus 

.  1 

Stygina 

Deiphon  . 

.    .  1 

I'iresias 

Eccooptochcile 

.  1 

Trinucleus  . 

Encrinurits  • 

.    .  4 

Other  Entotnostraca, 

Species, 

.  3 
.    .  3 

.  1 


Eurypterus 
Hymenocuii 
LeptochcLs 
Pterygoid 


Bryozoa. 


Species. 

.  1 

.  5 

.  2 

.  3 

.  1 

.  C 

.  1 


ffeleropora 

Jntricaria 

Oldhamia 

Polypora 

Ptilodiclya 

Retepora 


Brachiopoda. 

Species. 


.  6 

Ortkis 

.  9 

Orthisina 

.  1 

Pentamerus 

• 

.  3 

Rttzia  . 

.  1 

Rhynchonella. 

.  12 

Siphonotreta 

.  42 

Spirifera  . 

i 

.  16 

Trematis 

.  2 

Species. 

.  2 


Species. 

.  1 

.  2 

.  2 

.  1 

.  1 

.  1 


Species. 
.  4 
.  2 
.  1 
.  4 


Species. 
.  4 


species. 
.  1 


Species. 
.  3 
.  4 
.  1 
.  3 
.  3 


Specie? 
2 
5 


SpCCKS 

9 


Species. 
.  1 
.  1 


Species. 
45 

2 

8 

3 
26 

2 

5 

1 


LAMia.UnKANCiriATA. 


Monomyariie. 

Species, 

Spccict. 

Ambonychia  • 

•       .7  Poi'idonoTnya 

Aviculu   ■         f  1 

1  ft          f1 1  fvineti 

.  10 

Inoceramus  . 

.       .  2 

Dim  yaria. 

Anodonctopsi.1  .  . 

Species. 

Spccicf. 

.    .    7       Modiola  . 

.  6 

Area  . 

•       .12       Modinlopth  . 

.    .  8 

Vardiola        .  . 

.    .    3       Mytilua  . 

.      .      .  7 

Olcidophorus  • 
Conocardiuvi ,  , 

•       •    7       JViicula  * 

o  13 

.    .    3       Orlhotwla  . 

.      .  .3 

Cyprieardia  . 

ij       .3       Psaiiniiobia  , 

.  1 

Itolabra  .       .  . 

.   .    2  Sanguinolctes 

10 

Grammysia .  . 

.      .    4       Tellina  ,  , 

.   .  1 

Leptodomus    »  , 

a 

Pteropoda. 

Species. 

R   f  t  '  f>  ■ 

Oornularia  .  • 

3  Plcrfithficn 

Ecculiomphultfti  • 

•   •    3      2'hcca     •  . 
Gasteropoda. 

•      .   .  3 

Species. 

Species. 

Cupulus     .  . 

.      .    2      Natica  . 

.  1 

Euomphalus    .  . 

.    .16       Ncrita  . 

.    .  1 

Uelminthochittsii  . 

.    1  Patella 

.  1 

Jlolopea  .       .  , 

.    .    2       Phasianella  . 

.    .  1 

JlolopcLla    »  • 

•       .9  Pleurotoniarid 

1  A 

Loxonema      .  . 

.    .    2  Raphisloma 

.   .  2 

Maclurea    .  . 

.    2  Troehus 

.  8 

Macrocheilus  .  . 

.   ,    1  Turbo 

.   .  10 

Murchisonia  • 

.      .  14       Turrilclla  . 
Heteropoda. 

•      t  .4 

Species. 

Cephalopoda. 

Species. 

Species. 

Actinoceras  .  . 

•       .    3  Orthoceras 

.      .    .  54 

Cyrtoceras      .  . 

.    .    3  Phragmoceras 

.  10 

Lituites      .  . 

.  11 

Fishes. 

Species. 

Species. 

Onchus  . 

.       .    2       Sphagodus  . 

.  1 

Plectrodus 

.    .    3       Thelodus  . 

.    .  1 

Of  the  above  list,  496  were  found  iu  the  Upper  Silurian ;  4S5  in  the 
Lower  Silurian  ;  and  19  in  the  Cambrian. 

SILU'BIDiE,  a  family  of  Fishes  belonging  to  the  order  Malaco- 
pterygii,  placed  by  Cuvier,  in  hi3  '  Regne  Animal,'  between  the  Esocidrc, 
or  Pike  tribe,  and  the  Salmonidce,  or  family  of  the  Salmons ;  but  in 
the  '  Histoire  Naturelle  des  Poissons,'  the  present  group  commences 
the  Malacopterygii.  The  family  Siluridce  constitutes  a  very  extensive 
section  of  fishes,  the  species  of  which  are  for  the  most  part  confined  to 
the  fresh  waters  of  warm  climates.  No  group  perhaps  presents  greater 
diversity  of  form  than  the  Silwidce,  and  their  habits  are  equally 
interesting.  Their  most  obvious  external  characters  are,  the  want  of 
true  scales.  The  skin  is  generally  naked,  but  in  parts  protected  by 
large  bony  plates ;  the  foremost  ray  of  the  dorsal  and  pectoral  fins 
almost  always  consists  of  a  strong  bony  ray,  often  serrated  either  in 
front  or  behind,  or  on  both  sides.  These  fishes  moreover  frequently 
are  furnished  with  a  small  adipose  fin  on  the  hinder  part  of  the  back, 
as  in  the  Salmonidce.  The  mouth  is  almost  always  provided  with 
barbules. 

The  genus  Silurus,  as  now  restricted,  is  distinguished  by  the  dorsal 
fin  being  very  small,  without  any  distinct  spine,  and  situated  on  the 
fore  part  of  the  back  ;  the  anal  fin  is  of  great  length,  extending  along 
the  whole  belly  of  the  fish,  and  sometimes  joining  the  tail-fin;  the 
maxillaries  and  intermaxillaries  are  furnished  with  small  thick-set 
curved  teeth,  and  there  is  a  band  of  similar  teeth  on  the  vomer. 

The  species  of  this  genus  are  confined  to  the  Old  World ;  the  only 
known  European  species  is  the  S.  glanis  (Linn.),  a  fish  of  very  large 
size,  which  is  found  in  the  lakes  of  Switzerland,  in  the  Danube,  the 
Elbe,  and  all  the  rivers  of  Hungary.  In  Prussia  and  Sweden  it  is  also 
found. 

The  S.  glanis  is  introduced  in  several  works  on  the  fhhes  of  this 
country.  It  has,  however,  says  Mr.  Yarrell,  been  suspected  that  the 
so-called  Silurus,  supposed  to  have  been  foimd  formerly  in  some  of  the 
Scottish  rivers,  might  have  been  the  Burbot. 

Cuvier  states  that  this  fish  is  sometimes  upwards  of  six  feet  in 
length,  and  is  said  to  weigh  300  lbs.  (French).  The  body  is  elongated, 
and  has  the  hinder  part  compressed,  but  towards  the  head  its  width 
gradually  increases,  and  the  head  itself  is  depressed  and  large ;  its 
colour  is  dark  green  above,  of  a  pale  green  below  the  lateral  line. 


silurid^;. 


SILURID-E. 


and  yellowish  on  the  belly,  and  the  whole  body  is  covered  with  dark 
spots ;  six  barbules  surround  the  mouth,  and  two  of  these,  which 
have  their  origin  (one  on  each  side)  just  above  the  angle  of  the  mouth, 
me  very  long. 

Mr.  Yarrell  observes,  "  The  Silurus  is  represented  as  sluggish  in  its 
habits,  and  a  slow  swimmer,  taking  its  prey  by  lying  in  wait  for  it,  in 
a  manner  somewhat  similar  to  the  Angler,  Lophius ;  hiding  itself 
in  holes  or  soft  mud,  and  apparently  depending  upon  the  accidental 
approach  of  fishes  or  other  animals,  of  which  its  long  and  numerous 
barbules  may  be  at  the  same  time  the  source  of  attraction  to  the 
victims,  and  the  means  of  warning  to  the  devourer.  From  its  formid- 
able size,  it  can  have  but  few  enemies  in  the  fresh  water ;  and  from 
them,  its  dark  colour,  in  addition  to  its  habit  of  secreting  itself  either 
in  holes  or  soft  mud,  would  be  a  sufficient  security.  In  spring,  the 
male  and  female  may  be  seen  together,  about  the  middle  of  the  day, 
near  the  banks  or  edges  of  the  water,  but  soon  return  to  their  usual 
retreats.  The  ova,  when  deposited,  are  green  ;  and  the  young  are 
excluded  between  the  sixteenth  and  nineteenth  days. 

"The  flesh  of  the  Silurus  is  white,  fat,  and  agreeable  to  many 
persons  as  food,  particularly  the  part  of  the  fish  near  the  tail ;  but  on 
account  of  its  being  luscious,  soft,  and  difficult  to  digest,  it  is  not 
recommended  to  those  who  have  weak  stomachs.  In  the  northern 
countries  of  Europe  the  flesh  is  preserved  by  drying,  and  the  fat  is 
used  as  lard." 

In  the  '  Histoire  Naturelle  des  Poissons,'  it  is  stated  that  the  present 
fish  is  so  voracious,  that  it  has  been  known,  in  several  instances,  to 
devour  children  ;  and  in  one  instance  the  body  of  a  woman  was  found 
in  one  of  these  fishes. 

Several  examples  of  the  restricted  genus  Silurus  are  found  in  Asia. 

Cuvier  separates  from  the  typical  Siluri,  as  a  genus,  the  Silurus 
mystus  of  Linnaeus,  and  some  others,  on  account  of  the  compressed 
form  of  the  body,  and  the  dorsal  fin  having  a  strong  bony  spine  in 
front,  which  is  denticulated  on  the  hinder  margin.  The  body  is 
deepest  near  the  middle,  but  tapers  somewhat  suddenly  towards  the 
extremities.  The  head  is  small  and  depressed,  and  the  eyes  are  placed 
low  down. 

The  species  upon  which  Cuvier  founds  this  genus — to  which  he 
applies  the  name  of  Schilbe — are  found  in  the  Nile,  but  there  are 
others  described  in  this  author's  great  work  on  fishes,  one  of  which  is 
found  in  the  Senegal  and  another  in  India. 

Cetopsis. — This  genus  is  founded  by  Agassiz  on  certain  species  found 
in  Brazil,  which  in  their  affinities  approach  the  genus  Silurus,  but  are 
distinguished  by  the  extremely  small  size  of  their  eyes. 

Bugms,  Cuvier. — The  species  of  this  genus  are  distinguished  from 
those  of  the  genus  Silurus,  as  restricted,  by  their  possessing  an  adipose 
fin  on  the  hinder  part  of  the  back.  The  body  is  naked — that  is, 
unprovided  with  bony  plates — and  the  mouth  i3  provided  with  bar- 
bules, the  number  of  which,  varying  in  different  species,  has  been 
selected  for  the  minor  divisions  of  the  group.  Numerous  species  are 
found  in  the  Indian  and  African  rivers. 

Pimelodus,  Lace"p. — Differs  from  Bagrus  in  having  no  teeth  on  the 
vomer ;  the  palatines  however  are  often  provided  with  teeth.  The 
species  are  very  numerous,  and  are  found  both  in  the  Old  and  New 
World. 

Phractocephalus,  Agassiz.- — This  genus  contains  but  one  species,  an 
inhabitant  of  the  Brazils ;  its  generic  distinction  consists  in  its  pos- 
sessing some  incomplete  osseous  rays  enchased  in  the  upper  margin  of 
the  adipose  fin. 

Plalystoma,  Agassiz. — It  is  composed  of  several  South  American 
species  which  have  the  muzzle  depressed,  and  are  remarkable  for  the 
great  number  of  their  braucbiostegous  rays,  which  amount  in  some  to 
fifteen  in  number. 

Galeickthys,  Cuv.  and  Val. — This  genus  is  nearly  allied  to  Bagrus, 
but  distinguished  by  the  head  being  round  and  unprotected  by  any 
distinct  bony  plate  ;  the  branchiostegous  rays  are  6  in  number.  One 
species  is  found  at  the  Cape  of  Good  Hope,  a  second  is  said  to  be 
found  both  in  North  America  and  at  Rio  Janeiro  ;  several  species  occur 
in  Brazil,  and  the  Ganges  also  furnishes  a  species  of  the  present  genus. 

Silundia,  Cuv.  and  Val. — This  genus  is  founded  upon  a  fish  from 
the  Ganges,  which  has  the  head  small  and  smooth,  a  very  small 
adipose  fin,  and  a  long  anal  fin. 

Arius,  Cuv.  and  Val. — Contains  many  species  allied  to  the  Bagri, 
but  distinguished  by  their  palatine  teeth  forming  two  distinct  and 
widely-separated  masses.  They  are  found  in  the  tropical  portions  of 
both  continents,  and  also  in  North  America. 

Auchenipterus,  Cuv.  and  Val. — Distinguished  by  the  small  size  of 
the  head,  the  very  minute  size  of  the  teeth,  and  there  being  5 
branchiostegous  rays.  All  the  known  species  are  from  the  tropical 
portions  of  South  America. 

Trachelyopterus. — Founded  by  Messrs.  Cuvier  and  Valenciennes, 
upon  a  small  Silurian  from  Cayenne,  in  which  there  is  no  adipose  fin. 
The  teeth  are  fine,  like  the  pile  of  velvet,  and  the  palate  is  destitute  of 
teeth ;  the  barbules  are  6  in  number. 

Hypophlhalmus  (Spix),  Cuv.  and  Val.,  is  composed  of  but  few 
species,  and  these  are  from  the  tropical  portions  of  South  America. 

Ageneiosus  (Lacepede),  Cuv.  and  Val. — Characters  the  same  as  in 
Pimelodus,  excepting  that  there  are  no  barbules,  properly  so  called. 
All  the  species  are  from  South  America. 


Synodontis,  Cuv.,  is  composed  of  species  found  in  the  Nile  and 
Senegal,  which  have  an  adipose  fin;  the  muzzle  narrow,  and  terminated 
by  an  ethmoid,  which  supports  two  small  intermaxillary  bones  armed 
with  bristle-like  teeth ;  the  lower  jaw  composed  of  two  short  and 
slender  rami,  bearing  in  front  a  mass  of  teeth,  which  are  in  the  form  of 
very  slender  laminaj  and  closely  packed.  Each  of  these  teeth  is 
attached  to  the  jaw  by  a  flexible  and  very  slender  stalk. 

Doras,  Lace'pede. — The  species  of  this  genus  are  distinguished  by 
the  lateral  line  being  armed  with  bony  plates,  which  are  carinated  and 
terminate  in  a  spine.  They  are  the  most  powerfully  armed  of  all  the 
Siluridie ;  thus  the  Spanish  colonists  in  South  America  have  given  to 
them  the  name  of  Mata-Caiman  (or  Crocodile-Killer),  because  it  often 
happens  that  when  they  are  swallowed  by  these  large  reptiles,  the 
oesophagus  and  pharynx  of  those  animals  are  so  lacerated  by  the  spines 
of  the  Silurus  as  to  cause  death.  Strabo  also  (p.  824,  Casaub.)  attri- 
butes similar  powers  to  certain  fishes  of  the  Nile,  which  he  called 
Xoipos,  and  which  are  supposed  by  some  naturalists  to  belong  to  tho 
modern  genus  Synodontis. 

Boras  ia  divided  into  two  sections  on  account  of  the  structure  of 
the  mouth.  In  some  it  is  situated  at  the  end  of  a  depressed  muzzle, 
and  is  provided  with  two  broad  bands  of  delicate  teeth,  both  in  the 
upper  and  lower  jaws.  In  others  the  opening  of  the  mouth  is 
situated  on  the  under  side  of  a  conical  muzzle,  and  the  opening  is  of 
a  circular  form — here  the  teeth  are  either  wanting  or  are  hardly 
visible ;  the  maxillary  barbules  are  sometimes  furnished  with  small 
lateral  branches.  To  the  first  of  these  sections  belongs  the  Silurus 
costalus  of  Linnaeus,  a  species  found  in  the  rivers  of  Guiana. 

A  species  of  Doras,  described  by  Dr.  Hancock,  in  the  fourth  volume 
of  the  '  Zoological  Journal,'  p.  241,  under  the  name  of  D.  costatus,  is 
a  native  of  Demerara,  where  it  is  called  the  Flat-Head  Hassar.  It 
possesses  the  singular  property  of  deserting  the  water  and  travelling 
over  land.  Dr.  Hancock  describes  a  second  species,  called  the  Round- 
Headed  Hassar. 

Both  the  species  make  nests,  in  which  they  lay  their  eggs  in  a 
flattened  cluster,  and  cover  them  over  most  carefully.  Their  care  doea 
not  end  here.  They  remain  by  the  side  of  the  nest  till  the  spawn  is 
hatched,  with  as  much  solicitude  as  a  hen  guards  her  eggs  ;  both  the 
male  and  female  hassar,  for  they  are  monogamous,  steadily  watching 
the  spawn,  and  courageously  attacking  any  assailant.  Hence  the 
negroes  frequently  take  them  by  putting  their  hands  into  the  water 
close  to  the  nest,  on  agitating  which  the  male  hassar  springs  furiously 
at  them,  and  is  thus  captured. 

"  The  Round-Head  forms  its  nest  of  grass  ;  the  Flat-Head  of  leaves. 
Both  at  certain  seasons  burrow  in  the  bank ;  they  lay  their  eggs  only 
in  wet  weather.  I  have  been  surprised  to  observe  the  sudden  appear- 
ance of  numerous  nest3  in  a  morning  after  rain  occurs,  the  spot  being 
indicated  by  a  bunch  of  froth,  which  appears  on  the  surface  of  the 
water  over  the  nest ;  below  this  are  the  eggs,  placed  on  a  bunch  of 
fallen  leaves  or  grass,  if  it  be  the  littoral  species,  which  they  cut  and 
collect  together.  By  what  means  this  is  effected  seems  rather  mys- 
terious, as  the  species  are  destitute  of  cutting  teeth.  It  may  possibly 
be  by  the  use  of  their  serrated  arms,  which  form  the  first  ray  of  the 
pectoral  fins." 

Callichthys,  Linn.,  belongs  to  this  family.  [Callichthys.] 

Arges,  Cuv.  and  Val. — The  principal  characters  of  this  genus  are — 
teeth  bifid  at  the  extremity,  and  with  the  points  curved  inwards; 
palate  destitute  of  teeth ;  opening  of  the  mouth  large ;  maxillary 
barbules  two  in  number ;  anterior  dorsal  fin  small,  and  with  the  front 
ray  feeble ;  adipose  fin  long ;  the  other  fins  with  the  outer  rays 
prolonged  into  a  filament. 

The  species  which  forms  the  type  of  this  genus  (A.  sabalo,  Cuv.  and 
Val.)  is  a  small  fish  about  8  inches  in  length,  which  was  brought  by 
Mr.  Pentland  from  Upper  Peru,  being  found  in  the  neighbourhood  of  the 
mission  of  Santa  Anna,  at  a  height  of  from  4500  to  4800  French  metres 
above  the  level  of  the  sea.  The  specimen  was  given  to  M.  Valencienues, 
who  prized  it  much,  since  it  threw  a  light  on  the  affinities  of  a  fish 
described  by  Humboldt  under  the  name  Pimelodus  Cyclopum,  relating 
to  which  that  author  has  given  such  an  interesting  account.  The 
Pimelodus  Cyclopum,  which  M.  Valenciennes  thinks  most  probably 
belongs  to  the  present  genus,  is  about  4  inches  in  length,  and  is  found 
in  iakes  at  the  height  of  3500  metres  above  the  level  of  the  sea.  But 
the  most  remarkable  circumstance  relating  to  these  fishes  is  that  they 
are  frequently  ejected  in  the  eruptions  from  the  volcanoes  of  the 
kingdom  of  Quito,  and  in  such  quantities  that  the  fetid  odour  arising 
from  their  putrefaction  was  perceived  at  a  great  distance,  and  the 
putrid  fevers  which  prevailed  in  those  districts  were  attributed  to  the 
miasmata  they  produce.  These  fishes  sometimes  issued  from  the 
crater  of  the  volcano,  and  sometimes  from  lateral  clefts,  but  constantly 
at  an  elevation  of  from  5000  to  5200  metres  above  the  level  of  the 
sea.  In  a  few  hours  millions  are  seen  to  descend  from  Cotopaxi,  with 
great  masses  of  cold  and  fresh  water. 

Brontes,  Cuv.  and  Val.,  is  founded  upon  a  fish  possessing  all  the 
characters  of  the  preceding  genus  (and  which,  it  appears,  like  the 
Pimelodus,  is  thrown  out  from  the  volcanoes  of  Cotopaxi),  but  which 
differs  in  having  no  adipose  fin. 

Astroblepus,  Cuv.  and  Val.,  consists  of  but  one  species,  A.  Grixalvii, 
Humboldt.  This  fish  possesses  all  the  characters  of  the  genus  Brontes, 
having,  like  it,  the  head  depressed,  the  eyes  directed  upwards,  a  single 
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dorsal  fiu,  the  external  rays  of  the  fins  prolonged  into  a  filament,  and 
four  brauchiostegous  rays,  but  it  possesses  no  ventral  fins.  This  fish 
is  found  at  Rio  de  Palace,  near  Papayana,  where  it  is  known  by  the 
name  of  Pescado  Negro  :  it  attains  about  15  inches  in  length. 

Ileterobranchus,  Geoff. — The  head  is  furnished  with  a  rough  bony 
shield,  which  is  flat  and  broader  than  in  the  other  Silurians,  on  account 
of  the  lateral  laminre  furnished  by  tho  frontals  and  parietals,  which 
cover  the  orbital  and  temporal  bones.  Tho  barbules  are  eight  in 
number.  The  species  inhabit  the  rivers  of  Africa,  and  some  of  those 
of  Asia. 

In  some  species  the  long  dorsal  fin  is  supported  throughout  by  rays  ; 
these  constitute  the  sub-genus  Clariaa,  Val.  ;  and  in  others  there  ia  a 
dorsal  fin  supported  by  rays,  and  a  second  behind  this,  which  is  adi- 
pose. To  these  the  term  Ileterobranchus  is  restricted  in  tho  '  Jlistoiro 
Naturelle  des  Poissons.' 

Saccobranchus,  Cuv.  and  Val.,  is  founded  upon  the  Silurus  Sinyio 
of  Hamilton's  '  Fishes  of  the  Gauges,'  which  possesses  some  interesting 
peculiarities  in  its  internal  organisation,  pointed  out  by  Mr.  Wyllio 
in  the  'Proceedings  of  the  Zoological  Society'  for  May,  1840. 

Plotosus,  Lacdpede,  is  distinguished  by  the  elongated  form  of  tho 
body  and  the  possession  of  two  dorsal  fins,  the  (undermost  being 
supported  by  rays  as  well  as  the  other.    The  species  inhabit  India. 

Aspredo,  Linn.,  presents  very  singular  characters,  particularly  in  the 
flattening  of  the  head  and  in  tho  dilatation  of  the  anterior  portion  of 
the  trunk,  which  chiefly  arises  from  that  of  the  bones  of  the  shoulder; 
in  the  proportionate  length  of  the  tail ;  in  the  small  sizo  of  tho  eyes, 
which  are  placed  in  the  upper  surface  of  the  head.  The  species  are 
found  in  the  tropical  parts  of  South  America. 

Chaca,  Cuv.  and  Val.,  which  is  the  next  in  succession  in  the 
1  Histoire  des  Poissons,'  is  founded  upon  the  Platystacus  Chaca  of 
Buchanan  Hamilton.    It  inhabits  the  rivers  of  India. 

Sisor  is  also  founded  upon  a  single  species  described  under  the  name 
S.  rhabdophorut  by  the  author  just  mentioned,  in  his  '  Fishes  of  the 
Ganges.' 

Loricaria,  Linn.,  is  distinguished  by  the  head  and  body  being 
covered  throughout  by  large  angular  bony  plates. 

This  genus  is  subdivided  into  two  sub-genera.  In  the  one  (llypo- 
stomus,  Lac6p.)  there  are  two  dorsal  fins;  the  hinder  one  is  small,  and 
provided  with  but  one  ray.  In  the  second,  to  which  Lace'pede  restricts 
the  term  Loricaria,  there  is  but  one  dorsal  fiu.  The  species  of  both 
sub-genera  are  found  in  South  America. 

SILVER,  a  metal  which  has  been  well  known  and  highly  valued 
from  the  remotest  period — circumstances  which  are  readily  explained 
by  the  facts  of  its  occurring  frequently  native,  and  possessing  great 
lustre  and  fitness  for  immediate  use  without  being  subjected  to  any 
metallurgic  process. 

Native  Silver  occurs  crystallised,  arborescent,  or  dendritic,  capillary, 
reticulated,  granular,  and  massive.  The  primary  form  of  the  crystal 
is  a  cube.  It  has  no  cleavage.  Fracture  hackly.  Colour  white,  but 
externally  often  blackish,  owing  probably  to  the  presence  of  a  little 
sulphur.  Hardness  2"5  to  3.  Lustre  metallic.  Colour  pure  white, 
except  when  tarnished.  Streak  shining.  Opaque.  Specific  gravity 
10'47.  Malleable,  but  commonly  less  so  than  pure  silver,  probably 
owing  to  an  admixture  of  other  metals.  Soluble  in  nitric  acid,  and 
the  solution  colourless  when  pure,  but  blue  if  copper  be  present ;  and 
if  antimony,  a  white  substanco  ;  and  if  gold,  a  black  one  remains 
undissolved.    Fuses  into  malleable  globules  before  the  blow-pipe. 

Native  Silver  is  met  with  in  most  parts  of  the  world ;  in  the  British 
Isles,  Germany,  Hungary,  in  the  north  of  Europe,  but  especially,  and 
in  largest  quantity,  in  Mexico  and  South  America.  Silver  occurs  in 
mixture  or  combination  with  other  metals. 

Anlimonial  Silver.  Stibiuret  of  Silver. — This  occurs  in  crystals,  in 
grains,  and  massive.  The  primary  form  of  the  ciystal  is  a  right 
rhombic  prism.  Cleavage  parallel  to  the  terminal  plane  and  short 
diagonal  of  the  prism.  Fracture  uneven.  Colour  silver  white,  or, 
when  tarnished,  yellowish-white.  Streak  silver  white.  Lustre  metallic. 
Opaque.  Slightly  malleable.  Easily  frangible.  Hardness  3'5.  Specific 
gravity  9'44  to  9"8.  Before  the  blow-pipe  on  charcoal  it  readily  melts, 
with  the  formation  of  white  autimonial  vapour,  into  a  grayish  globule, 
which  is  not  malleable,  but  eventually  pure  silver  is  obtained.  It  is 
not  totally  soluble  in  nitric  acid,  oxide  of  antimony  remaining 
undissolved. 

The  Massive  Varieties  are  amorphous,  and  have  a  granular  or 
foliated  structure. 

Antimouial  Silver  is  found  in  clay-slate  at  Andreasberg  in  the  Hartz, 
in  Baden,  near  Guadalcanal  in  Spain,  at  Salzburg,  and  at  Allemont  iu 
France. 

Tho  Andreasberg  mineral  (1),  analysed  by  Vauquelin,  and  the 
Baden  (2),  by  Klaproth,  gave  the  annexed  results  : — 

(1)  (2) 

Silver   78  84-76 

Antimony      .       .       .       .22  16-24 

—100   100 

Telluric  Silver  occurs  in  coarse-grained  masses.  Colour  gray.  Lustre 
metallic.  Soft.  Somewhat  malleable.  Specific  gravity  about  8-5. 
It  is  dissolved  by  nitric  acid,  and  "when  heated,  and  before  the  blow- 
pipe on  charcoal,  gives  a  fused  blackish  mass,  containing  specks  of 
metallic  silver. 


It  is  found  at  the  silver-mines  of  Savodinski,  in  the  Altai  Moun- 
tains, Siberia. 
Its  analysis  by  Rose  gives  — 

Silver  0242 

Tellurium  36'90 

Iron  00-24 
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Native  Amalgam  is  a  compound  of  silver  and  mercury.  [Me  net;  nr.] 
Auriferous  Native  Silver  occurs  crystallised  in  cubes,  capillary,  and 

disseminated.    Colour  yellowish-white.    Specific  gravity  14  0  to  17  0. 

Different  varieties  give  the  annexed  results  — 

Fordjce.      Klaproth,  Bou»»ingault. 


Silver 
Gold 


72 
23 


34 
04 


15-5 
84-5 


17-0 
82-4 


20 
74 


35  07 
01-93 


100  98         100         100         100  100 

Arsenical  Anlimonial  Silver,  or  rather  Arsenio-Perriujinou.il  Anli- 
monial Silver. — This  substance  occurs  mammillate  1  or  in  small  globular 
and  rouiform  masses,  and  sometimes  investing  other  substance.  When 
untarnished  it  is  nearly  silver-white,  but  is  commonly  tarni-hc  1 
yellowish  or  blackish  ;  its  lustre  is  metallic.  It  is  harder  than  anli- 
monial silver,  but  is  sectile  and  brittle.    Specific  gravity  9*4. 

Before  the  blow-pipe  antimony  and  arsenic  are  volatilised  with  the 
alliaceous  smell,  and  a  globule  of  impure  silver  remains.  Its  localities 
are  nearly  the  same  as  those  of  anlimonial  silver.  Klaproth  obtaiued 
from  a  specimen  from  Andreasbsrg — 

Silver  12-75 

Antimony  4 

Iron  44-25 

Arsenic       .......  35 

 96 

The  native  compounds  of  silver  next  to  be  described  are  those  in 
which  it  occurs  in  combination  with  the  non-metallic  elements.  It 
is  not  found  simply  combined  with  oxygen,  nor  at  all  with  azote, 
hydrogen,  or  fluorine. 

Chloride  of  Silver;  Horn  Silver;  Muriate  of  Silver;  Laxmannite. 
— This  ore  occurs  crystallised  and  massive.  Primary  form  of  the 
crystal  a  cube.  No  cleavage.  Fracture  uneven.  Hardness  P0  to 
l"a.  Yields  to  the  pressure  of  the  nail.  Streak  shining.  Specific 
gravity  4-75  to  5*55.  Translucent.  Opaque.  Lustre  resinous.  Colour 
gray,  yellowish,  greenish,  and  blue  of  various  shades.  Malleable  and 
sectile.  Fusible  in  the  flame  of  a  candle.  Heated  with  potash  by 
the  blow-pipe,  yields  a  globule  of  metallic  silver.  Insoluble  in  nitric 
acid,  but  dissolved  by  ammonia.  When  rubbed  with  a  piece  of 
moistened  zinc,  the  surface  becomes  covered  with  metallic  silver. 

This  ore  occurs  iu  various  parts  of  Europe  and  America,  along  with 
others  of  the  same  metal.  The  largest  masses,  which  are  of  a  greenish 
colour,  are  brought  from  Mexico  and  Peru.  It  is  found  in  veins, 
chiefly  iu  primitive  rocks. 

Two  specimens  from  Peru  (1)  and  from  Saxony  (2),  analysed  by 
Klaproth,  gave — 

(1)  (2) 

Chlorine   24  2P50 

Silver  .....  76  6775 
Oxide  of  Iron     .       .       .    .    —  6  00 

Alumina .  .  .  .  .  —  1'75 
Sulphuric  Acid  .       .       .    .    —  0'25 

—100   97-25 

Buttermilk  Silver ;  Earthy  Corneous  Silver. — This  is  regarded  as  a 
variety  of  the  foregoing.  It  is  described  as  being  of  a  brownish  colour, 
with  occasionally  a  tinge  of  green  or  blue.  It  is  opaque,  dull,  with 
an  earthy  fracture,  and  is  sof  t,  sectile,  and  heavy.  It  occurs  massive, 
and  also  investing  other  substances.  It  occurs  only  at  Andreasberg, 
in  the  Harz. 

According  to  Klaproth,  it  is  composed  of — 

Chlorine  8-23 

Silver  24  (54 

Alumina   67  08 

 100 

Iodide  of  Silver  ;  Hcrreralilc. — Occurs  massive  in  thin  plates,  which 
are  silver-  or  grayish-white,  and  which  become  bluish  by  exposure  to 
the  air.  Transparent.  Translucent.  Lustre  resinous  to  adamantine ; 
in  thin  laminae  flexible  and  malleable.  Melts  on  charcoal  before  the 
blow-pipe,  vapour  of  iodine  being  evolved,  and  globules  of  silver 
remaining.  It  is  found  at  Abarradon  near  Mazapil,  in  the  state  of 
Zacatecas,  Mexico,  in  serpentine. 

Sulphuret  of  Silver  ;  Vitreous  Silver;  Silver  Glance;  Ilenkeli'e. — 
Occurs  crystallised  and  massive.  Primary  form  a  cube.  Fracture 
fine-grained  and  uneven ;  sometimes  small  and  flat  conchoidal.  Colour 
lead-gray;  blackish  when  tarnished.  Lustre  metallic.  Opaque.  Hard- 
ness 2  0  to  2'5.    Malleable.    Sectile.    Specific  gravity  about  7-2. 

When  heated  by  the  blow-pipe,  sulphur  is  expelled  and  silver 
remains.  It  occurs  in  Saxony,  Bohemia,  and  in  great  abundance  in 
Mexico.  It  has  been  occasionally  found  iu  Cornwall,  and  in  most 
silver-mines. 

Analysis  (1)  by  Klaproth,  of  a  specimen  from  Freiberg ;  (2)  by 
Berzelius  : — 
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(1)  (2) 

Sulphur  15  12"95 

Silver   85  87'05 

—100   100 

Black  Sulphuret  of  Silver;  Earthy  Stiver  Glance. — Derived  from 
the  decomposition  of  the  last-mentioned.  Occurs  massive  and  pul- 
verulent. Fracture  uneven.  Colour  dark-lead  gray,  inclining  to  black. 
Devoid  of  lustre,  or  only  feebly  glimmering.  Somewhat  scctile. 
Streak  shining,  metallic.  It  is  found  in  Norway,  Siberia,  Hungary, 
&c,  usually  investing  other  silver-ores  or  filling  up  cavities  in  them. 

Sulphuret  of  Silver  and  Arsenic;  Light  Red  Silver;  Proust  ite. — 
Primary  form  a  rhomboid.  Colour  cochineal  to  aurora  red ;  streak 
lighter.  Lustre  adamantine.  Translucent  to  transparent.  Specific 
gravity  5'5  to  5'C. 

It  is  found  at  Joachimsthal,  Johanngeorgenstadt,  Annaberg,  &c. 
Rose's  analysis  (1)  and  Proust's  (2)  give  the  following  as  the 
composition  of  a  specimen  from  Joachimsthal : — 

(1)  (2) 
Sulphur  .       .    .    19-51  Sulphuret  of  Silver  74-35 

Silver  .       .      .    64-67  Sulphuret  of  Arsenic  25 

Arsenic   .       .   .  15'09   

Antimony    .       .    00-69  9935 
 99-96 

Sulphuret  of  Silver  and  Antimony  ;  Ruby  Silver  ;  Dark  Red  Silver; 
Braardite. — Occurs  crystallised  and  massive.  Primary  form  a  rhomboid. 
Cleavage  parallel  to  the  primary  planes,  usually  indistinct.  Fracture 
conchoidal.  Colour,  by  reflected  light,  from  lead-gray  to  iron-black ; 
by  transmitted  light,  from  brilliant  to  dark-red.  Lustre  adamantine. 
Translucent.  Opaque.  Hardness  2'0  to  25.  Extremely  brittle. 
Streak  red.    Specific  gravity  5  8  to  5-9. 

Massive  Varieties. — Structure  granular,  compact,  lamellar,  dendritic, 
amorphous.  It  is  found  in  many  parts  of  Europe  and  America,  as 
Germany,  Norway,  Mexico,  and  Peru,  and  also  in  Cornwall. 

According  to  Bousdorff,  a  specimen  from  Andreasberg  yielded  by 
analysis — 

Sulphur  10609 

Silver  58-949 

Antimony   22-846 

 98-404 

Sulphuret  of  Silver  and  Antimony;  Miargyritc. — Occurs  crystallised. 
Primary  form  an  oblique  rhombic  prism.  Cleavage  imperfect.  Fracture 
uneven.  Colour  iron-black  in  mass ;  but  in  thin  fragments  deep-red 
by  transmitted  light.  Nearly  opaque.  Lustre  bright  metallic.  Hard- 
ness 2'0  to  2-5.  Very  Bectile.  Streak  dark-red.  Surfaces  of  the 
crystals  usually  striated.    Specific  gravity  5  2  to  5  "4. 

It  is  found  with  argentiferous  arsenical  pyrites  at  Braunsdorft,  near 
Freiberg,  Saxonv.   According  to  Rose,  it  yielded — 

Sulphur  21-95 

Silver  36-40 

Antimony       .......  39'14 

Copper       .......  1-06 

Iron  062 

 99-17 

Sulphuret  of  Silver  and  a  little  Iron;  Bicgsamcr  Silberglanz. — 
Occurs  crystalline  and  massive.  Crystals  small  and  tabular.  Cleavage 
parallel  to  the  terminal  planes.  Colour  nearly  black.  Lustre  metallic. 
Very  soft.  Readily  separable  into  thin  flexible  laminae.  It  is  found 
only  in  Hungary  and  at  Freiberg. 

According  to  Wollaston,  this  mineral  (which  is  extremely  rare) 
consists  of  sulphuret  of  silver  with  a  little  iron. 

Sulphuret  of  Silver  arid  Iron;  Sternberg  ite ;  Flexible  Sulphuret  of 
Silver. — Occurs  crystallised.  Primary  form  a  right  rhombic  prism. 
Cleavage  parallel  to  the  terminal  plane,  distinct,  Laminse  very 
flexible.  Colour  dark-brown,  often  with  a  blue  tarnish.  Streak  black. 
Lustre  metallic.    Hardness  10  to  1"5.    Specific  gravity  4-2  to  4-25. 

It  is  found  at  Johanngeorgenstadt,  Schneeberg,  and  Joachimsthal 
in  Bohemia,  with  other  silver  ores. 

A  specimen  from  the  last-mentioned  locality  yielded,  according  to 
the  analysis  of  Zippe — 

Sulphur  30 

Silver  33-2 

Iron  36 

—99-2 

Brittle  Sulphuret  of  Silver,  Antimony,  and  Iron;  Brittle  Silver 
Glance. — Occurs  crystallised.  Primary  form  a  right  rhombic  prism. 
Crystals  commonly  macled.  Fracture  usually  conchoidal,  with  a 
shining  metallic  lustre.  Colour  dark-gray  or  iron-gray.  Hardness 
2  0  to  3.    Specific  gravity  5'9  to  6-4. 

It  is  found,  in  Saxony,  Bohemia,  Hungary,  Siberia,  and  Mexico. 

Analysis  of  a  specimen  from  Freiberg  by — 


Sulphur 

Silver 

Antimony 

Iron 

Copper 


Klaproth. 
.  12 
.  66-5 
.  10 
.  5 
.  0-5 


Rose. 
16-42 
6S-54 
1468 
0-00 
0-64 


-100-28 


Sulphuret  of  Silver  and  Copper  ;  Silberkupferglanz. — Occurs  massive. 
Compact.    Fracture  brilliant,  granular,  flat  conchoidal.    Colour  dark 
lead-gray.  Streak  shining.   Lustre  metallic.   Opaque.  Soft.  Specific 
gravity  6-25.    It  is  found  at  Schlangenberg,  near  Colivan  in  Siberia. 
Its  analysis  by  Stromeyer  gives — 

Sulphur  15-96 

Silver  52-87 

Copper  30-83 

Iron    ........  00-34 

 100 

Sulphuret  of  Silver,  Antimony,  and  Copper  ;  Romelite ;  Mine  d' Argent 
grise  Antimoniale. — It  occurs  crystallised.  Primary  form  a  right 
rhombic  prism.  Cleavage  parallel  to  the  lateral  planes.  Colour 
nearly  silver-white.  Lustre  shining,  metallic.  Opaque.  Hardness 
2-0  to  2'5.    Extremely  brittle.    Specific  gravity  5'5  to  5'6. 

It  consists  principally  of  sulphur  and  the  metals  above  named,  but 
in  proportions  not  yet  determined. 

Sulphuret  of  Silver,  Arsenic,  Antimony,  and  Copper;  Polybasite; 
Brittle  Silver. — It  occurs  crystallised.  Primary  form  a  right  rhombio 
prism.  Cleavage  imperfect.  Fracture  uneven.  Colour  iron-black. 
Lustre  metallic.  Translucent.  Opaque.  Hardness  2  0  to  2"5.  Specific 
gravity  6'269. 

It  is  found  in  Bohemia,  Saxony,  and  other  parts  of  Europe ;  and  in 
Mexico  and  Peru. 

Analysis  of  a  specimen  from  Mexico  (1)  by  Rose,  and  from  Freiberg 
(2)  by  Brandes  : —  . 

(1)  (2) 

Sulphur   1704  19  40 

Silver   64-29  65"50 

Arsenic   374  3  30 

Antimony     ....     5  09  000 

Copper   993  3-75 

Iron   0-06  5"46 

 10015   9741 

Sulphuret  of  Silver,  Iron,  Copper,  Bismuth,  and  Lead ;  Bismuthic 
Silver. — It  occurs  in  acicular  crystals  and  massive.  Fracture  uneven. 
Colour,  when  first  broken,  lead-gray,  but  liable  to  tarnish. 

Massive  Varieties  disseminated,  amorphous.  Fracture  fine  grained, 
uneven.    Lustre  metallic.    Opaque.    Soft.    Sectile  and  brittle. 

It  is  found  accompanying  pyrites  and  galena  at  Schnappach  in  the 
valley  of  Kinzig,  Baden. 
Analysis  by  Klaproth  : — 

Sulphur    ........  16*3 

Silver  15.0 

Iron  4-3 

Copper  0-9 

Bismuth  27"0 

Lead  330 

 96-5 

Seleniuret  of  Silver  ;  Selensilver. — Occurs  crystallised.  Primary  form 
a  cube.  Occurs  in  thin  plates.  Hardness  between  gypsum  and 
calcspar.  Flexible.  Specific  gravity  8 «0.  Colour  iron-black;  streak 
the  same,  but  brighter.  It  is  found  at  Tilkerode  in  the  Hartz,  associated 
with  seleniuret  of  lead. 
Analysis  by  G.  Rose  :— 

Selenium  24-05 

Silver  65-56 

Seleniuret  of  Lead,  with  a  little  Iron      .    .  6"79 

 96-40 

Seleniuret  of  Silver  and  Copper;  Eukairite. —  It  occurs  massive. 
Structure  granular.  Colour  gray.  Lustre  shining.  Disposed  in  films 
on  calcareous  spar.  It  is  found  in  a  copper-mine  at  Skrickerum  in 
Smaland,  Sweden. 

Its  analysis  by  Berzelius  gives — 

Selenium  26 

Silver  3893 

Copper  23.05 

Earthy  matter  8"90 

Carbonic  Acid  and  los3  3'12 

 100 

Carbonate  of  Silver  and  Antimony  ;  Selbite. — It  occurs  massive  and 
disseminated.    Fracture  uneven.    Colour  grayish-black.  Structure 
fine  granular.    Lustre  metallic.   Opaque.   Soft.  Brittle.  Heavy.  It 
is  found  at  Altwolfach  in  the  Black  Forest. 
Its  analysis  by  Selb  gives — 

Carbonic  Acid  12 

Silver  72"6 

Oxide  of  Antimony  and  a  trace  of  Copper    .  15*5 

 100-1 

This  analysis  cannot  however  be  correot,  if  the  ore  contain  carbonate 

of  silver. 

Arseniate  of  Silver  and  Iron;  Gansekothig-erz ;  Goosedung  Silver-Ore, 
— It  occurs  massive.  Mammillated.  Fracture  conchoidal ;  sometimes 
earthy,  and  mixed  with  cobalt-ore.  Colour  yellow  or  pale-green. 
Streak  white.  Lustre  resinous.  It  is  found  chiefly  in  the  mines  of 
Clausthal  in  the  Hartz ;  and  also  in  Cornwall,  and  at  Allemont  in 
France.    It  does  not  appear  to  have  been  accurately  analysed. 
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Tho  ores  from  which  tho  silver  of  commerce  is  mostly  obtained  aro 
the  VitreouB  Silver,  Brittle,  or  Black  Silver-Ore,  Rod  Silver-Ore,  and 
Horn  Silver,  in  addition  to  Nutivo  Silver.  Besides  these,  silver  is 
obtained  in  large  quantities  from  galona  (lead-ore),  and  from  different 
ores  of  copper;  and  some  galenas  are  so  rich  in  silver  that  the  load 
is  neglected  for  the  more  precious  metal.  This  metal  occurs  in  rocks 
of  various  ages,  in  gneiss,  and  allied  rocks,  in  porphyry,  trap,  sand- 
stone, limestone,  and  shales ;  and  tho  sandstone  and  shales  may  be  as 
recent  as  the  middle  secondary,  as  is  the  case  in  Prussia.  Tho  silver- 
ores  are  associated  often  with  ores  of  load,  zinc,  copper,  cobalt,  and 
antimony,  and  the  usual  gangue  is  calc  spar  or  quartz,  with  frequently 
fluor  spar,  pearl  spar,  or  heavy  spar. 

The  Silver  of  South  America  is  derived  principally  from  tho  Horn 
Silver  and  Brittle  Silver-Ores,  including  Arseniuretted  Silver-Ore, 
Vitreous  Silver-Ore,  and  Native  Silver.  Those  of  Mexico  are  of  nearly 
the  same  character.  Besides,  there  are  earthy  ores  called  Uolorados, 
and  in  Peru  Pacos,  which  are  mostly  earthy  oxide  of  iron,  with  a 
little  disseminated  silver ;  they  aro  found  near  the  surface,  whore  the 
rock  has  undergone  partial  decomposition.  The  sulphurets  of  lead, 
iron,  and  copper,  of  the  mining  regions,  generally  contain  silver,  and 
are  also  worked.  (Dana.) 

The  principal  mines  of  silver  in  Europe  are  those  of  Spain,  of 
Kongsberg  in  Norway,  of  Saxony,  the  Hartz,  Austria,  and  Russia. 

In  England,  argentiferous  galena  is  worked  for  its  silver.  Forty 
thousand  tons  of  this  ore  were  reduced  in  1837,  which  contained 
upon  an  average  about  six  ounces  of  silver  in  a  ton  of  lead. 

Tho  annual  product  of  the  several  countries  of  Europe  is  thus 
estimated  by  Dana  in  his  '  Manual  of  Mineralogy  : ' — 


founds  Troy. 

British  Isles   7500 

France  .  4150 

Austria   03,000 

Sweden  and  Norway       ......  13,000 

Spain   130,000 

Saxony,  tho  Hartz,  and  other  parts  of  Germany      .  78,500 

Belgium  440 

Piedmont,  Switzerland,  and  Saxony        .      .       .  1,560 


making  in  all  298,150  troy  pounds,  or  about  4,500,000  dollars  annually. 
With  the  sum  from  Russia,  about  730,000  dollars,  it  becomes  5,230,000 
dollars  a  year.  This  is  small  compared  with  the  amount  from 
America,  which  at  the  beginning  of  the  present  century  equalled 
2,100,000  pounds,  or  31 £  millions  of  dollars,  nearly  six  times  the 
above  sum ;  and  it  is  probable  that  these  mines  will  again  yield  this 
amount  when  properly  worked.  The  whole  sum  from  Russia,  Europe, 
and  America,  makes  nearly  2,000,000  pounds  avoirdupois. 
SILVER-TREE,  Leucadcndron  argenteum. 

SILVER- WEED,  a  name  for  Potentilla,  anserina.  [Potentilla.] 

SI'LYBUM,  a  genus  of  Plants  belonging  to  the  natural  order  Com- 
posites, the  tribe  Oynarea,  and  the  section  Sdybece.  It  has  an  imbri- 
cated involucre  with  leafy  scales  at  the  base,  narrowed  into  a  long 
spreading  spinous  point.  The  receptacle  is  scaly.  The  fruit  compressed, 
its  terminal  areola  surrounded  by  a  papillose  ring. 
_  S.  marianum  is  the  ouly  species.  It  has  a  stem  from  3  to  4  feet  high, 
ribbed  and  furrowed.  The  leaves  are  very  large,  oblong-lanceolate, 
wavy,  and  clasping  the  radical  leaves,  pinnatifid.  and  usually  varie- 
gated green  and  white.  The  involucral  scales  closely  adpressed  below. 
The  florets  are  purple,  with  a  very  long  tube.  This  plant  is  found  in 
waste  places  in  Great  Britain. 

(Babington,  Manual  of  British  Botany.) 

SIMARUBA.  [Quassia.] 

SIMARUBA'CEiE,  Quassiads,  a  natural  order  of  Plants  belonging 
to  the  Gynobasic  group  of  Polypetalous  Exogens.  The  plants  of 
this  order  are  trees  or  shrubs,  with  alternate  exstipulate  usually  com- 
pound leaves,  and  mostly  without  dots.  The  flowers  are  whitish-green 
or  purple,  on  axillary  or  terminal  peduncles,  hermaphrodite,  or  occa- 
sionally unisexual;  the  calyx  is  4-5-parted ;  petals  4-5,  twisted  in 
estivation ;  stamens  twice  as  many  as  the  petals,  arising  from  the  back 
of  an  hypogyuous  scale ;  ovary  4-5-lobed ;  style  simple ;  stigma  4-5- 
lobed.  Fruit  a  drupe.  Seeds  pendulous,  exalbuminous,  with  a  supe- 
rior short  radicle  drawn  back  within  thick  cotyledons.  With  one 
exception,  they  are  all  natives  of  Africa,  India,  and  tropical  America. 
This  order  was  formerly  included  under  Rutacece,  but  their  differences 
from  that  order  appear  to  many  of  sufficient  importance  to  constitute 
a  separate  family.  A.  De  Jussieu  says,  "  They  are  known  from  all 
Rutaceous  Plants  by  the  coexistence  of  these  characters,  namely, 
ovaries  with  but  one  ovule,  indehiscent  drupes,  exalbuminous  seeds, 
a  membranous  integument  of  the  embryo,  and  by  the  radicle  being 
retracted  within  thick  cotyledons." 

The  plants  of  this  order  are  all  intensely  bitter.  The  Quassia  on 
this  account  is  used  in  medicine.  [Quassia,  in  Arts  and  Sc.  Div.] 
Simaruba  versicolor  is  so  bitter  that  no  insects  will  attack  it;  and  when 
all  other  specimens  of  plants  in  dried  collections  have  been  attacked 
by  Ptini,  &c,  specimens  of  this  plant  have  been  left  untouched.  The 
Brazilians  use  an  infusion  of  this  plant  in  brandy  as  a  remedy  against 
the  bites  of  serpents. 

There  are  10  genera  and  35  species  of  this  order. 


SIMIAD^E.  M 


d  e  Quassia  amara. 

a,  branch,  showing  flowers  and  compound  leaves ;  b,  flower ;  c,  stamens 
separated,  attached  to  hypogynous  scale ;  d,  stamens  surrounding  ovary  ;  e, 
ovary  seated  on  a  stalk,  to  which  the  stamens  arc  attached. 

SIMETHIS,  a  genus  of  Plants  belonging  to  the  natural  order 
Liliacece,  and  the  tribe  Anthericew.  The  parts  of  the  perianth  are 
six,  spreading,  deciduous;  the  stamens  are  attached  to  the  base  of 
the  perianth  ;  the  filaments  bearded ;  the  anthers  incumbent ;  .the 
capsules  are  3-celled,  and  each  cell  contains  two  seeds. 

S.  bicolor  is  a  recent  addition  to  the  British  Flora.  It  is  a  native  of 
the  South  of  Europe,  and  is  found  on  sandy  heaths  near  the  sea-shore. 
In  England  it  was  first  found  at  Bournemouth,  in  Dorsetshire.  It  has 
also  been  found  at  DeiTynane,  Kerry,  in  Ireland.  This  plant  has 
linear  leaves,  flat,  or  a  little  keeled  upwards.  The  flowers  are  panicled, 
the  petals  are  purple  without,  and  white  within.  In  Hooker  and 
Arnott's  '  British  Flora '  it  is  suggested  that  this  plant  may  have 
been  introduced  with  trees  from  France. 

SI'MIADiE,  the  name  of  a  Quadrumanous  family  of  Mammalian 
Animals.  It  embraces  the  most  highly-developed  forms  of  the 
Monkeys,  and  the  relations  of  this  family  are  more  or  less  given  under 
the  following  articles  :  —  Ape  ;  Ateles  ;  Baboon  ;  Cheiropoda  ; 
Chimpanzee;  Htlobates  ;  Lagothrix  ;  Macacus  ;  Mtceies; 
Nasalis  ;  Orang-Outan  ;  Quadbumana  ;  Sakis  ;  Sapajous  ;  and 
Semnopithecus. 

These  animals  were  known  at  a  very  early  period.  The  Kophim  of 
the  Scriptures  (1  Kings,  x.  22;  2  Chron.,  ix.  21),  the  Ceph  of  the 
Ethiopians,  the  Keibi  and  Kubbi  of  the  Persians,  the  Kij£oi  of  the 
Greeks,  and  Cephi  of  the  Romans,  were  clearly  Apes.  They  are 
to  be  traced  in  some  of  the  earliest  paintings  of  the  Egyptians. 
(Rosellini,  &c.) 

The  Cephi  exhibited  by  Pompey  (Pliny,  'Hist.  Nat.,' viii.  19),  as 
well  as  those  shown  by  Caesar,  appear  to  have  been  Ethiopian  apes ; 
and  in  the  Greek  name  inscribed  near  the  Quadr  umanous  animals,  in 
the  Prcenestine  pavement,  the  oriental  origin  of  the  word  is  apparent. 
It  is  remarkable  that  the  name  Cebus  [Sapajous]  is  applied  by  modem 
zoologists  to  a  genus  of  monkeys  which  could  not  have  been  known  to 
the  ancients ;  for  the  Cebi  of  our  present  catalogues  are  exclusively 
American. 

The  following  is  a  definition  of  the  family  Simiadce,  which  embraces 
the  animals  to  which  the  term  Ape  is  most  properly  applied.  They 
are  all  of  them  inhabitants  of  the  Old  World  : — The  nostrils  are 
divided  by  a  narrow  septum  ;  they  possess  opposable  thumbs  on  their 
fore  and  hind  feet ;  the  callosities  on  the  rump  are  generally  naked. 
Some  of  the  species  only  are  furnished  with  cheek-pouches.  They 
usually  possess  a  tail.    Their  dental  formula  is  as  follows : — 

4  I  j  o  2  3  3 

Incisors,  - ;  Canines,   ;  Premolars,   ;  Molars,          =  32. 

4'  1-1 '  '  2-2  3-3 

The  following  definition  of  the  second  family  of  the  Quadrumana, 
the  Cebidcv,  will  afford  the  means  of  contrasting  the  two  families : — 
The  Ccbida;  are  natives  of  America.  The  nostrils  are  separated  by  a 
broad  septum ;  the  thumbs  are  sometimes  absent  on  the  fore  feet ; 
callosities  and  cheek-pouches  absent ;  the  tail  is  always  present,  and 
sometimes  prehensile. 

In  the  list  of  the  specimens  of  Mammalia  published  by  Dr.  J.  E.  Gray, 
we  find  almost  a  complete  representation  of  this  family.  They  are  as 
follows : — 
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Tlie  Chimpanzee  (Troglodytes  niger,  Geoff.  ;  Homo  Troglodytes, 
Lion).    West  Africa.  [Chimpanzke.] 

The  Orang-Outau,  or  Pongo  (Simia  Salyrus,  Linn.  ;  S.  Wurmbii, 
Kuhl ;  <S.  Agrias,  Schreb.).    Borneo.  [Orang-Outan.] 

The  Siamang  (Siamanga  Syndactyla ;  Simia  Syndactyla,  Raffles, 
Horsf.).  Java. 


The  Siamang  (Siamanga  Syndactyla). 


The  Hoolock  (Hylobatcs  Hoolock,  Martin  ;  Simia  Hoolock,  Harlan). 
^Htlobates.] 

The  Oungka  (II.  ogilis,  F.  Cuv. ;  Simia  Lar.,  Vigors  and  Horsfield  ; 
Pithecus  agilis,  Desrn.).    Himalaya  and  Malacca. 

The  Gibbon  (H.  Lar ;  Homo  Lar,  Linn. ;  S.  longimana,  Schreb.). 
Malacca. 

The  Silvery  Gibbon,  or  Wou-Wou  (H.  leuciscus,  Kuhl ;  Simia 
hucisca,  Schreb.).  Malacca. 

The  Kalasie  (Prcsbytcs  rubicunda).  Borneo. 

The  Simpal  (P.  melalophos  ;  Simia  melalophos,  Raffles).  Sumatra. 
The  Tianac  (P.  flavimo.na ;  Semnopithecus  flavimanus,  I.  Geoff.). 
Sumatra. 

The  Rufous  Presbytis  (P.  nobilis,  Gray;  Semnopithecus  melalophos, 
Desm.).  Himalaya. 
The  Lutung  (P.  Pyrrhus).  Java. 

The  Chingkau  (P.  cristata ;  Simia  cristata,  Raffles).  Java  and 
Sumatra. 

The  Dusky  Presbytis  (P.  obscura).  Singapore. 
The  Negro  Presbytis  (P.  maura  ;  Simia  maura,  Schreb.).  China. 
The  Hooiied  Presbytis  (P.Johnii;  Simia  Johnii,  Fischer).  India, 
Madras. 

The  Hoouuman  (P.  cntdlus).    Bombay  and  Nepaul. 
The  Nestor  (P.  cepkulopterus  ;  Cercopithecus  cephalopterus,  Zimm.). 
Ceylon. 

Pennant's  Colobus  (Colobus  Pennantii,  Waterh.).    Fernando  Po. 
The  Red  and  Black   Colobus  (0.  rufoniger,   Ogilby,  Martin). 
Fernando  Po. 

Temminek's  Colobus  (C.  Temminchii,  Desm.).  West  Africa,  Gambia. 

The  Black  Colobus  (C.  Satanas,  Waterh.).    Fernando  Po. 

The  King  Monkey  (C.  polycomos,  Geoff. ;  Simia  polycomos,  Schreb.). 
Fernando  Po. 

The  Guereza  (C.  guereza,  Ruppell).  Abyssinia. 

The  Vervet  (Cercopithecus  pygerythrus,  F.  Cuv.).  Cape  of  Good  Hope. 

The  Grivet,  or  Tota  (0.  engythithia;  Simia  engythithia,  Herm.). 
Abyssinia. 

The  Callithrix  (C.  sabwus,  Erxl. ;  Simia  sabcea,  Linn.).  West  Africa. 
The  Talapoin  (C.  Talapoin,  Erxl. ;  Simia  Talapoin,  Schreb.).  West 
Africa. 

The  Mona  (C.  mona,  Erxl.;  Simia  mona,  Schreb.).  West  Africa, 
Q  uinea. 

Burnett's  Mona  (C.  Burnettii,  Gray).    Fernando  Po. 

The  Red-Eared  Monkey  (C.  ervthrotis,  Waterh.).    Fernando  Po. 
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The  Hocheur  (ft  niclitans,  Erxl. ;  Simia  nictitans,  Linnaeus).  Fer- 
nando Po. 

The  Diana  (ft  Diana,  Erxl.  ;  Simia  Diana,  Linn.).    West  Africa. 

The  Bearded  Monkey  (ft  Pogonias,  Bennett).    Fernando  Po. 

The  Patas  (ft  ruber,  Kuhl. ;  Simia  rubra,  Gmel.).    Africa,  Senegal. 

The  White-Collared  Mangabey  (Cercocebus  collaris ;  Cercopithecus 
jEthiops,  Kuhl.).  Africa. 

The  White-Crowned  MaDgabey  (G.  jEthiops  ;  Simia  jEthiops,  Linn.). 
Africa. 

The  Sooty  Mangabey  (ft  fuliginosus,  Geoff. ;  Cercopithecus  fuli- 
ginosus,  Kuhl.).  Africa. 

The  Zati,  or  Capped  Macaque  (Macacus  radiatus,  Desm.).  India. 

The  Muuga,  or  Bonnet-Macaque  (M.  Sinicus,  Desm. ;  Simia  Sinica, 
Linn.).  India. 

The  Bruh  (M.  nemestrinus,  Desm. ;  Simia  nemestrina,  Linnaeus). 
Sumatra. 

The  Macaque  (M.  cynomolgus,  Desm. ;  Simia  cynomolgos,  Linn.). 
India,  Sumatra. 

The  Rhesus  (M.  Rhesus,  Desm. ;  Simia  Rhesus,  Audeb.).  India, 
Bengal. 

The  Oinops  (M.  Oinops).  Nepaul. 

The  Brilliant  Macaque  (M.  speciosus,  F.  Cuv.).  Japan. 

The  Magot  (M.  Inuus,  F.  Cuv. ;  Simia  Inuus,  S.  vulgaris,  and 
S.  Sylvanus,  Linn.).    Gibraltar  Rock,  Stora,  North  Africa. 

The  Black  Macaque  (M.  niger,  Bennett ;  Cynocephalus  niger,  Desm.). 
Philippines. 

The  Wanderoo  (S.  vetcr ;  Simia  Silenus,  and  S.  Yeter,  Linnaeus). 

Ceylon,  China,  India. 

The  Gelada  (Gclada  Ruppellii).  Abyssinia. 

The  Tartarin  (Cynocephalus  Hamadryas,  Latr. ;  Simia  Hamadryas. 
Linn).  Abyssinia. 

The  Chacina  (C.  poixarius,  Desm.;  Simia  porcaria,  Bodd).  South 
Africa. 

The  Baboon  (C.  babouin,  Desm. ;  Simia  cynocephalus,  Fischer). 
West  Africa. 

The  Papion  (C.  Sphinx,  Latr. ;  Simia  Sphinx,  Linn.).  Guinea. 
The  Mandrill  (Papio  Maimon,  Latr.;  Simia  Maimon,  and  S.Mor- 
mon, Linn.).  Africa. 

The  Drill  (P.  leucophcea).  Africa. 

CEBID2E. 

The  Chameck  (Ateles  ChamecJc ;  Simia  Chameck,  Humb.).  Guiana, 

The  Black  Spider  Monkey  (A.  uter,  F.  Cuv.).  Brazils. 

The  Coaita  (A.  Paniscus,  Geoff. ;  Simia  Paniscus,  Linn.).  Brazils. 

The  Marimonda  (A.  Belzebuth,  Geoff).  Brazils. 

The  Chuva  (A.  marginatus,  Kuhl.).  Brazils. 

The  Five-Fingered  Miriki  (Brachyteles  arachnoides ;  Simia  arach- 
noides,  Humb.).    Tropical  America. 

The  Black-Foreheaded  Miriki  (B.  frontatus).    Tropical  America. 

The  Miriki  (B.  hypoxanthus).    Tropical  America. 

The  Caparro,  or  Negro  Monkey  (Lagothrix  Humboldtii,  Geoff.). 
Brazils. 

The  Araguato,  or  Brown  Howler  (Mycetes  ursinus).  Guiana,  Brazils. 

The  Golden  Howler  (M.  Seniculus,  Kuhl.  ;  Simia  Seniculus,  Linn.) 
Royal  Monkey,  Penn.  (Alouate,  Ruff).  Brazils. 

The  Caraya,  or  Black-Howler  (M.  Caraya  ;  Simia  Caraya,  Humb.). 
Brazils. 

The  Guariba,  or  Yellow-Handed  Howler  (M.  Beelzebul  ;  Simia  Bed- 
zebul,  Linn.).  Brazils. 

The  Tufted  Capuchin  (Cebus  cirrifer,  Geoff.).  Brazils. 

The  Kaite,  or  Horned  Capuchin  (C.  fatuellus.  Erxl.).  Brazils. 

The  Capuchin  (C.  Apclla,  Erxl.;  Simia  Apdla,  Linn.).  Brazils. 

The  Hierang,  or  Yellow-Chested  Capuchin  (C  xanthosttrnon).  Brazils. 

The  Sai,  or  Weeper  (C.  Ca pucinus,  Erxl. ;  Simia  Capucina,  Linn.). 
Brazils. 

The  White-Headed  Sapajou  (C.  hypoleucus,  Geoff.).  America 
The  Yellow  Sapajou  (C.  gracilis,  Spixj.  Brazils. 
The  Golden-Handed  Sapajou  (C.  chrysopus,  F.  Cuv.).  Brazils. 
The  Tee-Tee  (Callithrix  sciurcus,  Kuhl. ;  Simia  sciurea,  Linnaeus). 
Brazils. 

The  Sahuassu,  or  Masked  Tee-Tee  (C.  personatus,  Kuhl).  Brazils. 

The  Oiabassu,  or  White-Handed  Tee-Tee  (C.  Moloch,  Geoff).  Brazils. 

The  Collared  Tee-Tee  (C.  torquatus,  Hoffm.).    Guiana,  Brazils. 

The  Cuxio,  or  Bearded  Saki  (Brachyurus  Satanas ;  Cebus  Satanai, 
Hoffm.).  Guiana. 

The  Yarke  (Pithecia  irrorata,  Gray). '  Brazils. 

The  Black  Yarke  (P.  leucocephala,  Geoff.).  Brazils. 

The  Whiskered  Yarke  (P.  pogonias,  Gray).  Brazils. 

The  Douroucouli  (Nyctipithecus  trivirgatus,  Gray).  Brazils. 

The  Vitoe  (A'',  felinus,  Spix).  Brazils. 

The  Marmoset  (Jacchus  vulgaris,  Geoff.).  Brazils. 

The  Gnick-Gnick,  or  Black-Eared  Marmoset  (/.  penicillatus,  Geoff.). 
Brazils. 

The  White-Eared  Marmoset  (/.  auritus,  Geoff.).  Brazils. 

The  Tamarin  (/.  Midas ;  Simia  Midas,  Liun.).  Brazils. 

The  Black  Tamarin  (/.  Tamarin ;  Cebus  Tamarin,  Link.).  BraeiU 

The  White-Whiskered  Tamarin  (/.  labiatus,  Desm.).  Brazils. 

The  Marikina  (/.  Rosalia ;  Simia  Rosalia,  Linn.).  Brazils. 
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The  Piucho  (/.  (Edipus,  Desra. ;  Simia  (EdipuB,  Linn.).  Brazils. 

The  following  forms  of  Simiadas  and  Gebidce  wore  existing  in  the 
Gardens  of  the  Zoological  Society,  Regent's  l'ark,  between  the  years 
1847  and  1852  :—  ; 

Suniadte. 

Simla  Sati/rus,  Hylobates  Hoolocb,  Semnopithecus  Entcllus,  Cercopi- 
thecus  nictitans,  G.  petamista,  C.  metanogenyt,  0.  cephus,  C.  albopilaris, 
C.  Campbellii,  C.  Pluto,  C.  Mono,  C.  Pygaythrus,  V.  Sabanu,  C.  cyno- 
turns,  C.  callithricus,  0.  Talaponi,  C.  niycr,  Ccrcocebus  fuliginosus,  0. 
Jithiops,  Macacus  sinicus,  M.  pilcalus,  M.  cynomolgus,  M.  erythraus, 
M.  ^nemestrinus,  M.  Silenus,  M.  niger,  Inuus  sylvanus,  Cynocephalus 
Jt.tutadryas,  G.  Sphinx,  G.  Babouin,  G.  Porcarius,  G.  leucophceus,  C. 
Mormon. 

Cebidie. 

Ateles  Chamek,  A.  paniscus,  A.  atcr,  A.  Beehe.bu.th,  A.  marginatus; 
Pithecia  chiropoles ;  Lagothrix  Humboldt ii ;  Brachyurus  Ouakari ; 
Saimiri  iciureus ;  Callithrix  torquatus;  Nyctipithecus  trivirgat  us  ; 
Gebus  apella,  C.  capucinus,  G.  chrifer,  C.  xanthosternum,  G.  hypo- 
leucus  ;  Hapale  Jacchus,  II.  aurita,  H.  penicillata,  II.  (Midas)  (Edipus, 
II.  (Midas)  ruflmanus,  H.  (Midas)  Tamarin. 

Fossil  Simiada:. — Remains  of  Simiada;  have  been  discovered  and 
described  from  the  tertiary  formations  of  India,  Franco,  England,  and 
Brazil.  These  fossils  are  illustrative  of  four  of  the  existing  types  of 
quadrumanous  or  rather  Simious  forms.  Thus  we  have  Semnopithecus 
from  India;  Hylobates  from  the  south  of  France;  Macacus  from 
Suffolk;  and  Callithrix,  peculiar  to  America,  found  in  Brazil.  Nor 
is  it  unworthy  of  remark,  that  we  here  have  evidence  that  so  high  a 
quadrumanous  form  as  the  Gibbon,  a  genus  in  which  the  skull  is  even 
more  approximated  to  that  of  man  than  it  is  in  the  Chimpanzee,  was 
living  upon  our  globe  with  the  Paloeothere,  Elephants,  and  other 
Pachyderms.  We  say  that  the  skull  of  the  Gibbon  comes  nearest  to 
that  of  man,  because,  though  the  cranium  of  the  young  Chimpanzee 
approaches  that  of  the  human  subject,  it  is  far  removed  from  it  when 
the  permanent  teeth  are  developed. 

From  these  evidences  we  have  also  proof  that  Simiada  lived  in  our 
island  during  the  Eocene  period;  whilst  the  presence  of  fossil  vege- 
tables, abundant  in  the  London  clay  at  Sheppy,  and  the  remains  of 
serpents  in  the  same  locality,  show  the  degree  of  heat  that  must  have 
pvevailed  here  during  that  period,  when  Simiada;  were  co-existent  with 
tropical  fruits  and  Boa  Constrictors. 

But  Dr.  Lund's  observations  relating  to  the  extinct  quadrumanous 
form  detailed  in  his  '  View  of  the  Fauna  of  Brazil,'  previous  to  the 
last  geological  revolution,  require  special  notice.  He  states  that  it  is 
certain  that  the  family  of  Simiada;  was  in  existence  in  those  ancient 
times  to  which  the  fossils  described  by  him  belong ;  and  he  found  an 
animal  of  that  family  of  gigantic  size,  a  character  belonging  to  the 
organisation  of  the  period  which  he  illustrates.  He  describes  it  as 
considerably  exceeding  the  largest  Orang-Utan  or  Chimpanzee  that 
has  yet  been  seen.  From  these,  as  well  as  from  the  Long-Armed 
Apes  (Hylobates),  he  hoids  it  to  have  been  generically  distinct.  As 
it  equally  differs  from  the  Simiada;  now  living  in  the  locality  where 
it  was  discovered,  he  proposes  a  generic  distinction  for  it  under  the 
name  of  Prolopithecus,  and  the  specific  appellation  of  Protopithecus 
Brasiliensis. 

The  following  is  Professor  Owen's  account  of  the  discovery  and 
identification  of  the  British  fossil : — 

"  I  have  been  so  fortunate  in  my  researches  on  the  fossil  Mammalia 
of  Great  Britain  as  to  determine  not  only  the  remains  of  extinct 
Pachydermal.  animals  (Lophiodon  and  Hyracotherium)  in  the  Eocene 
beds  called  the  London  Clay,  but  likewise  of  a  quadrumane,  or 
monkey,  in  a  sandy  stratum  of  the  same  formation,  the  epoch  of 
which  had  been  shown  by  Mr.  Lyell,  from  the  evidence  of  other 
organic  remains,  to  have  had  a  temperature  sufficiently  high  for 
arboreal  Mammalia  of  the  four-handed  order.  The  fossils  manifesting 
the  quadrumanous  character  were  discovered  in  1839  by  Mr.  William 
Colchester  in  a  bed  of  whitish  sand,  beneath  a  stratum  of  tenacious 
blue  clay,  situated  by  the  side  of  the  river  Deben,  about  a  mile  from 
Woodbridge,  in  the  parish  of  Kingston,  commonly  called  Kyson,  in 
Suffolk. 

"  The  first  of  these  fossils  submitted  to  my  inspection  was  the 
fragment  of  the  right  side  of  the  lower  jaw,  including  the  anterior 
part  of  the  base  of  the  coronoid  process,  and  the  last  molar  tooth 
entire  in  its  socket.  This  tooth  is  fortunately  a  very  characteristic 
one ;  and  after  a  comparison  of  it  with  the  corresponding  tubercular 
tooth  in  the  lower  jaw  of  the  Coati  (Nasua),  Racoon  (Procyon),  Ratel, 
Opossum,  Phalanger,  and  other  small  unguiculate  quadrupeds  of  a 
mixed  or  partially  carnivorous  diet,  I  proceeded  to  an  examination  of 
the  Quadrumana,  and  found  in  that  order  the  desired  correspondence. 
The  extreme  rarity  of  the  fossil  remains  of  such  highly-organised 
animals  in  any  part  of  the  world,  and  the  previous  total  absence  of 
any  in  a  land  so  far  from  the  equator  as  England,  prevented  my 
examination,  iu  the  first  instance,  of  the  skeletons  of  the  recent 
Quadrumana  ;  and  it  was  not  until  I  had  tried  all  the  more  probable 
analogues  of  the  fossil  fragment  in  the  lower  forms  of  the  Mammalia, 
that  I  began  to  test  it  by  the  side  of  the  jaws  of  the  apes  and  monkeys. 
The  grinding  surface  of  the  fossil  tooth  supports  five  tubercles,  the 
four  anterior  ones  being  arranged  in  two  transverse  pairs,  the  fifth 
forming  a  posterior  heel  or  talon.    This  conformation  of  the  crown  of 
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tho  hiHt  rnolnr  in  the  lower  jaw  characterise')  two  familial  of  Catnrrhlno 
or  Old-World  Monkeys,  namely,  tho  Si.mnopithecidir.,  including  the 
genera  Coluhus  and  Sannopithecus ;  and  the  Macacidm,  including  tho 
genera  Macacus,  Cynocephalus,  and  Papio.  The  next  st<:p  was  to 
ascertain  whether  any  special  marks  of  resemblance  would  yield  a 
further  insight  into  the  affinities  of  the  fossil,  and  justify  its  reference 
to  any  of  tho  genera  of  either  family.  A  difference  in  the  shape  of 
the  hinder  tuberclo  of  the  tooth  was  first  noticed  iu  the  recent 
Quadrumana.  Iu  tho  Semuopithecidce  it  was  large  hut  simple;  iu 
most  of  the  Macacidw  it  was  partially  subdivided  into  two  cusps,  the 
outer  one  being  the  largest.  As  this  character  was  well  marked  in 
the  fossil,  it  seemed  decisive  of  its  closer  affinity  to  the  Macacidce ; 
and  as  the  smallest  species  in  this  family  belongs  to  the  typical  genus, 
I  referred  the  fossil  to  the  Macacus,  and  now  propose  to  designate 
the  extinct  species  represented  by  it  Macacus  Eocmnus,  the  Eocene 
Monkey,  or  Macaque.  The  portion  of  tho  fossil  jaw  is  narrower 
from  side  to  side,  or  more  compressed,  than  in  any  of  the  existing 
Macaques ;  and  the  internal  wall  of  tho  socket  of  the  tooth  in  the 
fossil  is  fluted  and  thinner.  The  ridge  on  tho  outer  side  of  the 
alveolus,  which  forms  the  commencement  of  the  anterior  margin  of 
tho  coronoid  process,  begins  closer  to  the  tooth.  These  characters 
establish  the  specific  distinction  of  the  extinct  Macacque  to  which  the 
fossil  fragment  of  the  jaw  belonged,  and  afford  additional  proof,  if 
such  were  wanting,  that  it  could  not  have  been  accidentally  intro- 
duced in  recent  times  into  the  stratum  out  of  which  it  was  disinterred." 
(Owen.) 

Anothertooth  of  the  same  species  of  Macacus  was  found  in  the  samo 
spot  in  1838,  but  these  teeth  are  the  only  remains  of  the  Quadrumana 
which  have  been  found  in  this  country.  In  other  countries  larger 
remains  have  been  found.  Thus,  in  1836,  Lieutenants  Baker  and 
Durand  discovered,  in  the  Sub-Himalayan  Hills,  near  the  Sutlej,  an 
almost  entire  right  superior  maxillary  bone,  containing  the  five  molar 
teeth  and  part  of  the  canine.  The  strata  in  which  this  fossil  was 
found  was  tertiary,  and  consisted  of  a  mixed  calcareous  sandstone  and 
clay.  In  the  year  following,  Colonel  Cautley  and  Dr.  Falconer  dis- 
covered in  the  same  formation  a  considerable  portion  of  the  lower 
jaw,  with  all  the  molars  of  the  right  side,  and  a  part  of  the  teeth  of 
the  left  side,  together  with  two  middle  incisors  and  the  right  canine. 
These  remains  belonged  to  a  species  of  Semnopithecus,  which  must 
have  existed  with  the  Sivatherium  and  Hippopotamus,  whose  remains 
were  found  in  the  same  formation. 

SINA'PIS,  the  name  of  a  genus  of  Plants  belonging  to  the  natural 
order  Oruciferce,  or  Brassicacex.  All  the  species  are  known  by  the 
uame  of  Mustard,  a  word  derived  from  Muslum  ardens,  in  allusion  to 
their  hot  and  biting  character.  The  genus  is  known  by  its  siliquose 
fruit,  which  is  rather  terete,  with  nerved  valves ;  small  short  acute 
style;  subglobose  seeds  disposed  in  one  row  in  each  cell,  and  spreading 
calyx.  The  leaves  are  of  various  forms,  lyrate  or  deeply  toothed  ;  the 
flowers  yellow,  arranged  on  terminal  bractless  racemes ;  they  are 
chiefly  natives  of  the  temperate  parts  of  both  hemispheres  of  the  Old 
World.  Between  40  and  50  species  of  this  genus  are  enumerated. 
Of  these,  two  species  are  well  known  and  much  cultivated  in  this 
country,  S.  nigra  and  S.  alba,  the  Black  and  White  Mustard. 

S.  nigra,  Black  Mustard,  is  known  by  its  smooth,  even  somewhat 
tetragonal  siliques  closely  pressed  to  the  peduncle ;  lyrate  lower 
leaves,  and  lanceolate  upper  leaves.  It  is  found  in  cultivated  fields, 
waste  grounds,  and  roadsides  throughout  Europe. 

S.  alba,  White  Mustard.  Siliques  hispid,  spreading,  rather  narrower 
than  the  ensiform  beak ;  leaves  lyrate,  smoothish  ;  stem  smooth.  It 
is  a  native  of  Great  Britain  and  most  countries  iu  the  south  of 
Europe.    It  is  frequently  cultivated,  and  when  young  ia  eaten  as 

SINEW.  [Tendon.] 

SINTER.    The  silica  deposited  by  hot-springs,  as  those  of  Iceland 
and  the  Azores,  is  called  Sinter.  [Opal.] 
SIPHONACE.E.  [AlGjE.] 
SIPHONA'RIA.  [Semiphyllidians.] 
SIPHONIA.  [Spongiadje.] 

SIPHO'NIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Euphorbiacex,  consisting  of  two  species,  but  one  may  be  only  a  variety 
of  the  other.  This  is  celebrated  as  being  the  tree  which  yields  the 
large  quantities  of  caoutchouc,  called  '  cahuchu '  by  the  native 
Americans,  annually  imported  from  Para  in  South  America. 

S.  elastica  is  a  tree  50  to  60  feet  in  height,  common  in  the  forests 
of  Guiana  and  Brazil,  and  which  has  been  introduced  into  the  West 
Indies.  Condamine  frequently  mentions  it  in  his  voyage  down  the 
Amazon.  Caoutchouc  is  the  milky  juice  of  the  plant,  which  exudes 
on  incisions  being  made,  and  solidifies  on  exposure  to  the  air.  [Ixdu 
Rubber.] 

SIPHONI'FERA,  D'Orbigny,  an  order  of  Cephalopodous  Mollusca. 

SIPHONOBRANCHIA'TA,  an  order  of  Mollusca.  [Siphonosto 
mata;  Entomostomata  ;  Malacology.] 

SIPHO'NOPS,  Wagler,  a  genus  of  Pseudophidian  Apodal  Eatra- 
chiaus. 

The  first  sub-order  of  Batrachians,  the  Peromeles  of  Messrs.  Du- 
meril  and  Bibron,  consists  of  but  one  family,  the  Ophiosomes  (Snake- 
Bodied  Batrachians),  or  Ccecilioidians.  Their  round  elongated  form, 
without  either  tail  or  feet,  approximates  so  closely  to  that  of  the 
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Serpents,  that  the  greater  number  of  authors  have  arranged  them  in 

the  order  Ophidians. 

The  characters  which  lead  to  the  classification  of  these  reptiles  into 
one  family,  and  to  their  reparation  from  all  others,  are,  1st,  a  body 
extremely  extended  in  length,  and  of  a  cylindrical  shape ;  2nd,  the 
absence  of  limbs  or  lateral  appendages  proper  for  locomotion  ;  3rd, 
a  skin  naked  in  appearance  and  viscous,  but  concealing  between  the 
circular  folds  which  it  forms  many  rows  or  rings  of  flat  delicate 
imbricated  scales,  with  free  and  rounded  borders,  resembling  those  of 


Scales  of  Otecilia  albivcntris. 

the  greater  part  of  the  fishes ;  4th,  the  rounded  orifice  of  their  cloaca 
situated  below,  very  near  the  posterior  extremity  of  the  body,  which 
is  sometimes  truncated  as  it  were,  and  rounded — sometimes  obtusely 
pointed,  as  in  the  genus  Typhlops ;  5th,  their  head,  as  in  all  the 
Batrachians,  is  articulated  to  the  spine  by  means  of  two  distinct  and 
separate  condyles;  Cth,  their  lower  jaw  moves  upon  tho  craninm 
without  any  separate  articular  bone,  and  the  two  branches  which  form 
it  are  short  and  very  solidly  soldered  together  towards  the  symphysis 
of  the  chin. 

The  bodies  of  the  vertebras  of  the  Caecilioidians  are  doubly  excavated 
into  couea,  instead  of  being  concave  before  and  convex  behind.  Their 
tOBgue  is  large,  papillose,  fixed  by  its  borders  upon  thu  gums  in  the 
concavity  of  the  jaw,  and  not  protractile,  nor  forked,  nor  susceptible 
of  entering  into  a  sheath. 

Professor  Owen  observes,  that  in  the  extinct  family  of  the 
Labyrinthodonts,  the  Batrachian  type  of  organisation  was  modified 
so  as  to  lead  directly  from  that  order  to  the  highest  form  of  reptiles, 
namely,  the  Loricate  or  Crocodilian  Saurians;  that  some  of  the  existing 
edentulous  genera  of  the  Bufonidce  connect  the  Batrachian  with  the 
Chelonian  order,  and  that  the  family  founded  upon  the  Linnoeau  genus 
Ccecilia  forms  the  transition  to  the  Ophidian  reptiles.  "  The  cha- 
racters," says  the  Professor,  "  which  retain  the  Ccccilice  in  the 
Batrachian  order  are  generally  known,  and  may  be  briefly  enumerated 
as  the  double  occipital  condyle,  the  biconcave  vertebra,  the  smooth 
mucous  integument  with  minute  and  concealed  scales,  and  the 
branchial  apertures  retained  by  the  young  some  time  after  their 
birth.  In  the  fixed  tympanic  pedicle,  and  the  anchylosed  symphysis 
of  the  lower  jaw,  the  Ctecilice  are  also  far  removed  from  the  typical 
Ophidian  structures  ;  but  tho  teeth,  in  their  length,  slenderness, 
sharp  points,  wide  intervals,  and  diminished  number,  begin  to 
exhibit  the  characters  of  the  dental  system  of  the  Serpent  tribe." 
('  Odontography.') 

The  departure  in  a  degree  of  the  Ceecilioidians  from  the  Batrachians 
is  marked  by  the  presence  of  small  scales ;  by  ribs  which  are  forked 
at  their  vertebral  extremity,  and  much  more  distinct  than  in  the  genus 
Pleurodeles ;  by  the  absence  of  a  sternum  ;  and  especially  by  the  form 
and  structure  of  the  mouth,  the  aperture  of  which  is  small,  the  lower 
jaw  being  shorter  than  the  upper,  and  the  teeth  long,  sharp,  and 
generally  curved  backwards. 

The  Cascilioidians  resemble  many  species  of  the  osseous  fishes  of 
the  division  of  the  Murcenidce  in  the  form  and  structure  of  the 
skeleton,  the  articulation  of  the  jaws,  the  mode  of  implantation  of 
the  teeth,  &c.  ;  but  the  mode  of  junction  of  the  head  with  the  spine 
by  means  of  two  condyles,  the  presence  of  lungs  and  nostrils,  which 
open  distinctly  within  the  cavity  of  the  mouth,  and  the  entire  absence 
of  branchias,  remove  these  animals  from  that  class.  [CEClLUDiE.] 

With  regard  to  the  teeth  of  the  Csecilians,  Professor  Owen  states 
that  they  are  implanted  in  a  single  row  upon  the  maxillary,  inter- 
maxillary, and  palatine  bones,  the  upper  jaw  being  thus  provided 
with  two  semi-elliptical  and  sub-concentric  series ;  that  there  are  also 
two  rows  of  equal-sized  teeth  on  the  premandibular  bones  of  the 
lower  jaw  in  certain  species.  The  Ccecilia,  he  remarks,  is  the  last 
example  in  the  ascending  survey  which  he  has  taken  of  the  dental 
system  of  this  disposition  of  teeth,  which  was  so  common  in  the  class 
of  Fishes. 

"  There  are,"  writes  the  Professor,  "  20  teeth  in  the  anterior  or 
outer  premandibular  row  in  the  lumbricoid  and  white-bellied  Ccscilice, 
and  10  or  12  of  much  smaller  size  in  the  second  row.  There  are  20 
teeth  in  the  outer  row  of  the  upper  jaw,  of  which  6  are  supported  by 
the  intermaxillaries,  and  16  in  the  inner  or  palatine  row.  All  these 
teeth  are  long,  slender,  acute,  and  slightly  recurved.  In  the  Rostrated 
Ccecilia  the  first  two  teeth  of  the  maxillary  and  premandibular  series 
are  longer  and  stronger  than  the  rest ;  they  are  succeeded  by  small 
and  recurved  teeth ;  the  median  margins  of  the  palatal  bones  are 
bristled  with  small  teeth ;  the  second  row  in  the  lower  jaw  is  repre- 
sented by  two  small  recurved  teeth  on  the  internal  border  of  the 
premandibular  bones.  In  the  modification  of  the  dental  system 
presented  by  this  species  may  be  perceived  a  retention  of  the  Batra- 
chian type.  The  Annulated  Ccecilia  (Siphonops  annulatus)  has  the 
maxillary  and  palatine  teeth  strong,  pointed,  and  slightly  recurved. 
In  the  Glutinous  and  Two-Banded  Ccecilice  (Epicrium)  the  teeth  are 
slender,  acute,  and  more  inclined  backwards,  thus  approaching  nearer 
to  the  Ophidian  type ;  in  the  latter  species  {Epicriurn  (Rhinatrema) 


hivittatunt)  the  palatal  series,  instead  of  ranging  concentrically  with 
the  outer  row,  is  chevron-shaped  with  the  angle  turned  forwards  and 
rounded  off.  The  teeth  of  the  decilia  are  sub-transparent ;  their 
intimate  structure  corresponds  with  that  of  the  frog's  tooth;  but 
their  mode  of  implantation  resembles  that  of  the  teeth  of  the  Laby- 
rinthodonts, the  base  being  anchylosed  to  the  parietes  of  a  shallow 
alveolus."    ('  Odontography.') 


Ilcad  of  Cacilia  lunihi  icoidea. 

The  genus  Siphonops  (Wagler)  has  the  following  generic  character : — 
Head  and  body  cylindrical;  muzzle  short;  maxillary  and  palatine 
teeth  strong,  pointed,  and  a  little  recurved;  tongue  large,  entire, 
adhering  on  all  sides,  with  a  surface  hollowed  into  small  vermiculiform 
sinkings ;  eyes  distinct  through  the  skin ;  a  fosset  or  false  nostril  in 
front  of  and  a  little  below  each  eye. 

Only  two  species  are  known,  and  they  are  both  American. 

S.  annulatus  (Ccecilia  annulata,  Auct.)  has  the  muzzle  very  short, 
very  thick,  very  much  rounded,  hardly  less  than  the  back  of  the 
head ;  nostrils  opening  on  the  sides  of  the  muzzle,  entirely  at  the  end 
and  a  little  upward ;  false  nostrils  placed  below  each  eye,  and  very 
slightly  forward.  Diameter  of  the  body  a  sixteenth  or  seventeenth, 
of  its  total  length ;  it  is  rather  strong,  and  perfectly  cylindrical,  of  the 
same  size  throughout  its  extent.  There  are  from  86  to  90  annular 
folds,  slightly  and  equally  separated  from  each  other ;  these  cease  a 
little  in  front  of  the  vent,  so  that  the  skin  of  the  terminal  extremity 
of  the  body,  which  is  rounded,  offers  no  wrinkles. 

It  is  a  native  of  Guiana  and  Surinam. 


1,  Siphonops  annulatus  very  much  reduced,  a,  head  and  neck  seen  in  profile; 
b,  mouth  open,  to  show  the  tongue,  the  teeth,  and  the  internal  orifices  of  the 
nostrils  ;  c,  terminal  extremity  of  its  body  seen  below.  (Dumeril  and  Bibron.) 

The  genus  Ichthyophis  (Fitzing)  has  the  head  depressed,  elongated  ; 
muzzle  obtuse ;  maxillary  and  palatine  teeth  of  loose  texture  (emlees), 
sharp,  and  couched  backwards ;  tongue  entire,  with  a  velvety  suface ; 
eyes  distinct  through  the  skin,  a  fosset  with  a  tentaculated  border  (? 
below  the  eye,  near  the  border  of  the  upper  lip.  Body  subfusiform 
with  numerous  circular  folds  close-Bet  one  against  the  other.  (Dum. 
and  Bibr.) 

J.  glutinosum  (Ccecilia  glutinosa,  Linn.),  the  only  species  known. 
The  diameter  of  the  body  taken  near  the  middle  is  the  twenty-second 
or  twenty-third  part  of  the  total  length.  There  are  about  325  folds, 
rather  uniformly  approximated.  The  scales  which  these  folds  hide 
are  small,  humerous,  delicate,  transparent,  sub-circular,  and  offering  on 
their  superior  surface  a  small  figure  in  relief,  representing  a  net  with 
quadrilateral  meshes.  A  yellowish  band  extends  to  the  right  and 
left  all  along  the  body,  from  the  muzzle  to  the  anal  extremity ;  above 
and  below  the  tint  is  slate-colour, 

It  is  a  native  of  Java  and  Ceylon. 

The  genus  Rhinatrema  (Dum.  and  Bibr.)  has  the  head  depressed, 
elongated ;  muzzle  obtuse ;  maxillary  and  palatine  teeth  of  loose 
structure  (effile'es),  sharp,  and  couched  backwards ;  tongue  entire,  of  a 
velvety  surface ;  eyes  distinct  through  the  skin ;  no  fossets,  neither 
under  the  muzzle  nor  below  the  eyes.  Body  subfusiform,  with 
numerous  circular  folds. 

R.  bivittatum  (Ccecilia  bivittata,  Auct.),  the  only  species,  has  the 
head  a  little  elongated  and  slightly  depressed,  bearing  some  resom- 
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bianco  in  form  to  that  of  certain  Ophidians,  particularly  of  tho 
CoronelUc.  Tho  tooth  very  loosely  constructed  (eflilcos),  and  very 
much  couched  backwards ;  tho  second  row  above,  instead  of  forming 
a  curved  lino  like  the  first,  makes  an  anglo  rounded  at  its  summit. 
The  diameter  of  the  middle  of  the  trunk  is  one  twenty-sixth  of  tho 
total  length  of  the  body,  round  which  thoro  are  340  perfectly 
onnuliform  folds. 
It  is  a  native  of  Guiana. 


Rhinatrcma  bivittatum.  a,  its  scales. 

SIPHONOSTOMA,  an  order  of  Suctorial  Crustacea.^  It  was  estab- 
lished by  Latreille,  and  comprehends  all  the  Suctorial  Crustaceans 
whose  thorax,  composed  of  many  distinct  joints,  is  furnished  with 
natatory  feet. 

M.  Milne-Edwards  describes  these  animals  as  having  the  body 
divided  into  three  parts ;  the  head,  the  thorax,  and  the  abdomen. 
The  first  is  large,  and  carries  a  pair  of  antennae,  a  sucker  furnished 
with  styliform  mandibles,  and  anchor-like  or  prehensile  jaw-feet, 
generally  three  pairs  in  number.  This  cephalic  portion  of  the  body  is, 
in  general,  more  or  less  clypeiform,  and  is  confounded  with  one  or  two 
of  the  first  thoracic  rings.  The  normal  number  of  the  constituent 
Begments  of  the  thorax  is  five,  but  in  consequence  of  the  soldering  of 
the  parts,  this  middle  portion  of  the  body  offers  mostly  only  two, 
three,  or  four  distinct  joints.  The  last  thoracic  ring  is  apod,  and,  in 
the  female,  carries  two  or  three  oviferous  tubes.  Finally,  the  abdo- 
men is  in  general  rudimentary,  and  is  only  furnished  with  a  single 
pair  of  appendages,  disposed  so  as  to  constitute  ordinarily  a  small 
caudal  fin.  The  general  form  of  the  body  varies  much,  and  some- 
times departs  considerably  from  that  which  may  be  considered  as 
normal  in  this  class  of  annulose  animals. 

The  Siphonostoma  undergo  considerable  metamorphoses  in  their 
youth,  and  do  not  become  parasites  till  they  have  changed  their  skin 
once  or  many  times ;  they  swim  at  first  with  ease,  but  after  having 
fixed  themselves,  they  become  more  or  less  deformed,  and  do  not  quit 
their  place  except  slowly  and  with  difficulty. 

M.  Milne-Edwards  divides  the  Siphonostoma  into  two  families — the 
Peltocephala  and  the  Pachycephala. 

Peltocephala. — This  family  has  less  affinity  with  Cyclops  than  some 
of  the  Pachycephala,  but  they  offer  a  more  complicated  structure, 
and  consequently  appear  to  M.  Milne-Edwards  to  deserve  precedence. 

The  head  is  very  large,  shield-like,  and  iu  general  much  larger  than 
the  thorax  or  abdomen ;  it  resembles  a  disc  slightly  convex  above, 
delicate  on  its  edges,  and  truncated  behind,  where  it  is  confounded 
with  the  first  rings  of  the  thorax.  On  its  upper  surface  two  small 
smooth  eyes  may  be  almost  always  distinguished;  they  are  closely 
approximated  to  the  median  line.  Forward  it  is  continued  with  two 
frontal  blades  more  or  less  distinct,  and  directed  trans versely.  The 
thorax  is  composed  of  a  variable  number  of  joints ;  sometimes  two 
only  are  distinguishable,  sometimes  three  or  even  four  may  be  counted, 
according  as  the  three  first  segments  are  confounded  with  the  head, 
or  this  soldering  extends  to  but  two  of  these  rings,  or  even  to  one 
only.  For  the  rest,  the  aspect  of  this  portion  of  the  body  varies 
much,  for  sometimes  the  dorsal  segment  of  these  rings  presents  nothing 
remarkable,  and  sometimes  it  gives  rise  to  great  laminae,  which  resemble 
the  elytra  of  insects. 

The  abdomen  is  but  little  developed,  and  presents  no  appendage 
below,  but  terminates  by  two  small  natatory  blades  ciliated  on  the 
edges,  or  by  a  species  of  trifoliated  fin. 

The  appendicular  system  presents,  in  all  the  animals  of  this  division, 
the  same  essential  characters,  and  is  composed  of  a  pair  of  antennae, 
a  buccal  apparatus,  and  four  pairs  of  feet. 

The  antenna;,  two  in  number  only,  are  inserted  very  far  from  each 
other,  and  are  short,  flattened,  and  directed  outwards ;  they  are  always 
composed  of  two  or  three  small  lamellar  joints,  and  are  never  setaceous 
nor  annulated. 

The  buccal  apparatus  is  composed  of  a  sucker,  of  divers  rudi- 
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mentary  appendages,  situated  on  each  side  of  its  base,  and  of  threo 
pairs  of  nnchor-liko  jaw-foot.  Tho  sucker  is  largo,  conical,  and  diroctcd 
backwards;  two  unequal  pieces  are  thoro  to  be  distinguished,  which 
are  soldered  by  tho  edges  throughout  tho  greatest  part  of  their  length, 
but  remain  freo  towards  tho  cud,  and  leave  between  them,  at  tho 
summit  of  this  species  of  beak,  a  circular  or  triangular  aporturo ;  one 
of  these  lam  into  is  inserted  between  the  mouth  and  the  front,  and 
represents  tho  labrum,  or  upper  lip  ;  tho  other,  situated  backwards, 
is  analogous  to  tho  lower  lip  of  tho  masticating  crustaceans.  Between 
tho  baso  of  thoso  two  lips  springs,  on  each  sido,  an  appendage,  which 
evidently  replaces  tho  mandibles  of  theso  last  animals;  but  which, 
instead  of  being  short,  stout,  and  dentiform,  is  slender,  very  much 
elongated,  and  similar  to  a  stylet  with  a  dcntilated  point ;  those  styli- 
form jaws  penetrate  into  the  beak  by  means  of  a  slit  situated  near 
its  baso,  and  advanco  into  its  interior,  so  as  to  como  out  by  tho  termi- 
nating aperture,  and  serve  as  a  pair  of  lancets  when  tho  animal  wishes 
to  suck  its  prey.  A  little  outwards  is  found  a  second  pair  of  append- 
ages, which  is  reduced  to  a  nearly  rudimentary  state,  and  seems  to 
bo  the  representative  of  the  first  pair  of  jaws  of  the  ordinary  Crusta- 
cea. In  general  there  is  to  be  distinguished  near  the  same  point  a 
styliform,  or  forked  horny  piece,  which  seems  to  be  tho  vestige  of  a 
third  pair  of  buccal  appendages,  appendages  which,  in  the  masticating 
crustaceans,  constitute  tho  second  pair  of  jaws.  Tho  jaw-feet,  three 
pairs  in  number,  offer  considerable  dimensions,  and  are  ranged  on  each 
side  of  the  siphon :  the  first  pair  seems  to  be  reflected  (refoulees) 
forward,  for  they  Bpring  in  front  of  the  edge  of  tho  upper  lip,  between 
the  sucker  and  the  antennae,  and  by  some  naturalists  they  are  con- 
sidered as  antenna? ;  they  are  stout,  short,  more  or  less  misshapen, 
and  each  terminated  by  a  hooked  claw,  by  the  aid  of  which  tho 
animal  attaches  itself  to  its  prey.  Tho  second  pair  of  jaw-feet  are 
slender,  and  always  composed  of  two  principal  joints  of  nearly  equal 
length,  the  second  of  which  carries,  near  its  middle,  a  small  appendage, 
and  terminates  by  one  or  two  hooks  but  little  bent.  The  third  pair 
of  jaw-feet,  situated  more  backward,  are  stout,  in  general  short,  and 
more  or  less  completely  sub-cheliform  ;  the  crooked  claw  which  termi- 
nates them  can  be  bent  back  on  the  penultimate  joint,  iu  manner  of 
a  claw. 

The  feet  are  four  pairs  in  number,  and  are  always  more  or  less  com- 
pletely natatory ;  two  pairs,  and  sometimes  all,  terminate  by  two  oars, 
each  composed  of  three  joints,  offering  generally  a  very  remarkable 
disposition  of  a  nature  to  favour  their  action  as  natatory  instruments, 
and  which  consist  in  a  very  considerable  development  of  their  basdary 
joint,  and  the  soldering  of  that  joint  with  an  unequal  sternal  piece, 
so  as  to  form,  with  the  whole,  a  single  transversal  blade,  as  for  tho 
two  feet.  It  is  even  to  be  remarked,  that  in  general  this  basilary 
piece,  which  occupies  the  whole  width  of  the  corresponding  ring,  is 
much  more  developed  than  the  terminal  oars  of  those  limbs,  and  con- 
stitutes by  itself  nearly  the  whole  of  the  fin  formed  by  the  pair  of 
feet  thus  modified.  These  four  pairs  of  limbs  belong  to  the  first  four 
thoracic  rings,  and  spring,  some  from  the  cephalic  buckler,  others 
from  the  postcephalic  portion  of  the  thorax,  varying  in  number  accord- 
ing to  that  of  the  thoracic  rings,  which  are  confounded  with  the 
head.  The  last  ring  of  the  thorax  carries  none ;  but  in  general  a 
pair  of  tubercles,  or  lobules,  may  be  distinguished  there,  which 
appear  to  be  the  vestiges  of  a  fifth  pair  of  limbs  reduced  to  a  rudi- 
mentary state. 

These  Crustaceans  live  as  parasites  upon  fishes,  but  they  are  not 
permanently  fixed  to  them,  and  when  they  let  go  their  hold,  they  can 
change  their  place  either  by  crawling  slowly  or  swimming.  The  male 
is  in  general  distinguished  from  the  female  by  some  peculiarities  of 
structure,  and  by  a  very  inferior  size.  The  female  nearly  always 
carries  her  eggs  in  cylindrical  tubes,  which  spring  near  the  posterior 
border  of  the  last  thoracic  segment  on  each  side  of  the  abdomen,  and 
which  often  attain  a  very  considerable  length.  The  young,  at  their 
birth,  resemble  the  young  of  Cyclops,  and  must  undergo  many  moults 
before  they  finish  their  metamorphosis  ;  little  however  is  known  at 
present  of  these  changes.  It  is  also  to  be  noted  that  one  often  finds 
in  the  neighbourhood  of  the  vulva)  small  ampullae,  which  are  fixed 
there  by  a  very  narrow  neck,  and  which  may  be  spermatic  reservoirs 
analogous  to  those  which  M.  Siebold  made  known  in  Cyclops. 

M.  Milne-Edwards  divides  this  natural  family  into  three  divisions 
or  tribes — the  Argulians,  the  Caligians,  and  the  Paudarians. 

The  Argulians  consist  of  a  single  genus,  Aryulm,  which  infests 
fresh-water  fish  and  the  tadpoles  of  Batrachians,  to  which  they  adhere, 
but  they  are  also  found  free,  swimming  about  with  vivacity. 

A.foliaceus  is  known  to  most  anglers  :  it  is  figured  in  Desmarest 
('Crust.,'  pi.  50,  fig.  1),  and  there  is  a  woodcut  of  it  iu  Yarrell's 
'  British  Fishes,'  vol.  ii.  p.  399.  [Argdlus.] 

Caligians. — There  is  nothing  abnormal  in  the  conformation  of  the 
thorax  of  this  tribe,  the  thoracic  rings  being  simple,  and  without 
dorsal  appendages.  The  cephalic  buckler  is  large,  more  or  less  oval, 
delicate  on  its  edges,  and  furnished  anteriorly  with  very  well-Jeveloped 
j  frontal  laminae,  the  lateral  extremity  of  which  covers  the  base  of  the 
:  antennae.  The  posterior  angles  of  this  carapace  are  prolonged  more  or 
less  far  on  each  side  of  the  thorax,  and  the  portion  of  its  posterior 
I  border  comprised  between  these  two  prolongations  is  confounded 
with  the  first,  or  even  the  second  or  third  first  thoracic  segments. 
I  The  result  is,  that  the  thorax  is  only  composed  of  two,  three,  or 
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four  distinct  joints.  The  feet  are  furnished  with  long  plumose 
bristles;  and  the  abdomen  is  terminated  by  two  small  plates  directed 
backwards,  and  carrying  no  lateral  appendages.  [Caligus.] 

Pandarians. — The  small  Crustaceans  collected  by  M.  Milne-Edwards 
under  this  name,  are  remarkable  for  the  lamellar  prolongations  with 
which  the  upper  part  of  their  thorax  is  furnished.  These  appendages, 
he  observes,  often  resemble  the  elytra  of  insects,  and  their  number 
is  sometimes  considerable ;  there  may  be  as  many  as  three  pairs 
counted.  In  general  the  head  is  less  enlarged  and  less  clypeiform 
than  in  the  Caligians,  and  the  feet  are  only  rarely  furnished  with 
Dlumose  seta; ;  their  terminal  oars  are  often  only  represented  by  folia- 
ceous  sub-membranous  lobes  ;  and  the  abdomen  frequently  presents 
on  each  side  of  its  terminal  piece  a  more  or  less  projecting  lamellar 
appendage. 

M.  Milne-Edwards  subdivides  this  tribe  into  two  small  groups, 
principally  characterised  by  the  general  form  of  the  body,  and  by  the 
disposition  of  the  oviferous  tubes,  which  in  the  one  are  exposed  and 
extended  in  a  straight  line  behind  the  body,  whilst  in  the  other  these 
tubes  are  coiled  upon  themselves,  and  hidden  between  the  superior 
surface  of  the  abdomen  and  a  clypeiform  lamina  which  springs  from 
the  last  thoracic  ring. 

The  genera  Euryphorus, Binemoura,  Pandarus,  and  Phyllophora,  form 
the  first  of  these  groups.    Cecrops  and  Lw/marius  belong  to  the  second. 

Phyllophora  is  very  remarkable  from  the  lamellar  appendages  with 
which  its  back  is  covered.  In  its  aspect  it  approaches  the  Anthosomes, 
but  in  the  structure  of  its  feet  and  in  its  general  organisation  it  is  not 
separable  from  the  Pandarians.  The  only  species  known  is  P.  cornuta. 
Length  about  ten  lines.    It  is  taken  near  Tongataboo. 


Phyllophora  cornuta  (Milne-Edwards.) 
a,  seen  from  below. 

Pachycephala. — In  this  division  of  the  order  SipJionostoma  M.  Milne- 
Edwards  describes  the  head  as  not  enlarged,  but  lamellar  and  clypei- 
form, as  in  the  preceding  family,  and  the  antennae,  instead  of  being 
short,  flattened,  and  biarticulate,  are  slender,  cylindrical,  elongated, 
and  composed  of  five  or  six  joints,  the  size  of  which  diminishes 
gradually  from  the  base  towards  the  point  of  the  organ.  It  is  also 
to  be  noted  that  the  apparatus  of  suction  is  in  general  less  developed 
in  these  Crustaceans  than  in  the  Peliocephala,  and  the  mode  of  con- 
formation of  these  appendages,  which  would  appear  to  represent  the 
jaw-feet,  is  less  constant ;  the  feet  are  not  soldered  on  the  median  line, 
and  consequently  do  not  constitute  unequal  fins,  as  is  often  the  case 
in  the  preceding  family. 

M.  Milne-Edwards  divides  the  Pachycephala  into  two  natural  groups, 
the  Ergasilians  and  the  Dichelestians  :  the  first,  he  observes,  estab- 
lishes the  passage  between  Cyclops  and  the  Lernaeidce ;  the  second, 
between  these  last  and  the  Pandarians. 

Ergasilians. — This  small  group  closely  approximates  to  Cyclops,  and 
is  remarkable  for  the  pyriform  conformation  of  the  body,  the  size  of 
the  head,  and  the  development  of  the  abdomen.  The  genera  are — 
Ergasilius,  Bomolocus,  and  Nicothoa.  Species  of  Ergasilius  are  found 
uttached  to  the  gills  of  the  pike  and  carp  (E.  Sicboldii) ;  to  those  of 
the  eel  (E.  gibbus) ;  and  to  those  of  a  Silurus  (E.  trisetaceus).  The 
only  species  of  Bomolocus  known  (B.  Belones)  is  found  attached  to  the 
branchiae  of  the  gar-fish  (Esox  Belone).  Nicothoa  includes  but  one 
species  (N.  Astaci)  which  is  of  a  rosy  colour,  about  a  line  in  length, 
and  is  found  upon  the  branchiae  of  the  lobster.  The  young  Nicothoa, 
on  leaving  the  egg,  resemble  the  young  of  Cyclops,  and  want  the 
thoracic  lobes,  which,  when  they  are  adult,  give  so  strange  an  aspect 
to  these  animals. 

IHcheleelians. — This  tribe  is  easily  distinguished  from  the  Ergasi- 


lians by  the  elongated  form  of  the  body,  the  smallness  of  the  head, 
and  the  frequently  rudimentary  state  of  the  abdomen.  It  is  also 
worthy  of  note  that  their  feet  are  much  less  developed  than  in  the 
Ergasilians,  and  that  the  orgaus  by  the  aid  of  which  they  fix  them- 
selves on  their  prey  are,  on  the  contrary,  more  developed,  announcing 
a  more  essentially  parasitic  life.  The  genera  are — Anthosoma,  Dicheles- 
Hum,  Nemesis,  Lamproglena. 

But  ono  species  of  Anthosoma  is  known  (A.  Smilhii),  about  ten 
lines  long,  and  found  upon  a  Squalus.  M.  Milne-Edwards  remarks 
that  the  Caligus  crassus  of  Abildgaard  much  resembles  this  species, 
but  seems  to  be  more  stout  about  the  head,  and  to  have  the  cephalic 
buckler  wider  forwards. 

Dichelcstium  comprises  but  one  species  (D.  Stwionis).  It  is  about 
one  inch  in  length,  and  fixes  itself  on  the  branchial  apparatus  of  the 
Sturgeons.  The  thorax  is  divided  into  four  portions  in  the  male,  and 
into  five  in  the  female,  by  interannular  divisions.  The  abdomen  is 
very  small  in  the  female,  about  half  as  large  as  the  last  thoracic  ring 
in  the  male.  Neither  does  Lamproglena  include  more  than  one  species 
(L.  pulchella),  which  is  found  on  the  gills  of  the  chub. 

M.  Milne-Edwards  states  that  it  is  not  without  doubt  that  ho 
has  arranged  the  Pycnogonidm  in  this  place,  with  the  Siplionosloma. 
Amongst  the  Suctorial  Crustaceans,  according  to  M.  Milne-Edwards, 
are  the  Pycnogonidce,  or  Araneiform  Crustaceans,  as  they  have  been 
considered  by  the  greater  part  of  zoologists  as  belonging  to  the  class 
of  Arachnida,  but  which  seem  to  him  to  have  more  analogy  with  the 
Crustacea,  for  they  have  no  trachea)  nor  pulmonary  sacs  for  aerial 
respiration,  and  appear  to  respire  oxygen  beneath  the  water  only  by 
means  of  the  general  surface  of  the  common  teguments,  as  he  had 
already  pointed  out  in  many  inferior  Crustaceans. 

In  the  general  form  of  the  body  these  animals  approach  the  Lcemo- 
dipoda,  and  especially  Cyamus.  Their  head  is  elongated,  sometimes 
cylindrical,  sometimes  conical,  and  presents  at  its  extremity  a  trilo- 
bated  buccal  orifice.  The  thorax  is  constantly  divided  into  four 
segments,  and  the  abdomen  is  only  represented  by  a  small  tubular 
joint  fixed  to  the  posterior  edge  of  the  last  thoracic  ring.  The  head 
carries  no  appendages,  and  the  eyes,  four  in  number,  are  grouped  on 
a  small  median  tubercle,  situated  on  the  dorsal  surface  of  the  first 
joint  of  the  thorax.  This  segment  often  carries  at  its  extremity  a 
pair  of  jaw-feet  terminated  by  a  well-formed  pincer,  and  sometimes 
furnished  with  a  palp,  which  is  elongated,  and  composed  of  many 
joints.  In  the  male  the  number  of  pairs  of  feet  is  equal  to  that  of 
the  joints  of  the  thorax;  but  in  the  female  there  is  a  pair  of  pedi- 
form  supplementary  appendages  fixed  to  the  first  joint  of  the  thorax, 
bent  back  under  the  feet  properly  so  called,  much  smaller  than  them, 
and  serving  to  carry  the  eggs.  The  feet  are  very  long,  directed  out- 
wards, and  composed  of  nine  joints,  the  last  of  which  constitutes  a 
more  or  less  sharp  claw. 

The  digestive  tube  traverses  the  body  in  a  straight  line,  and  presents 
in  one  of  the  genera  of  this  family  (Nymphum)  a  very  remarkable 
disposition ;  it  gives  origin,  to  the  right  and  left,  to  a  series  of  pro- 
longations, which  are  tubular  and  closed  above,  which  advance  very 
far  in  the  interior  of  the  corresponding  feet,  and  which  are  the  ses.t 
of  a  peristaltic  motion.  There  exists  besides  a  vague  circulation.  No 
trace  of  respiratory  organs  is  perceptible,  and  the  disposition  of  the 
organs  of  generation  is  not  known ;  it  is  only  to  be  remarked,  that  in 
the  Pycnogonidce  may  be  perceived,  on  the  second  joint  of  the  posterior 
feet,  a  pore,  which  seems  to  be  the  orifice  of  this  last  apparatus. 

the  Pycnogonidm  are  all  of  small  proportions,  and  live  in  the  sea;  some 
are  found  under  stones,  others  live,  it  is  said,  hooked  on  to  fish  or  other 
marine  animals ;  but  otherwise  nothing  is  known  relative  to  their  habits. 

The  genera  are — Nymphum,  Pallene,  Phoxichilidiwm  (Orythia,  John- 
ston), and  Pycnogonum. 

Our  limits  will  only  allow  us  to  illustrate  this  group,  which  still 
requires  the  close  attention  of  the  physiologist  and  comparative 
anatomist,  by  one  genus.  Pycnogonum  is  distinguished  from  its  con- 
geners by  the  stoutness  of  its  form,  and  the  size  and  shortness  of  its 


Pycnogonum  littorale,  magnified, 
n,  foot  of  the  same,  more  highly  magnified. 

feet,  which  are  strongly  contrasted  with  those  of  Nymphum  gracile. 
Only  one  species  appears  to  be  known,  Pycnogonum,  littorale.  The 
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accessory  feet  of  the  female  are  very  short.  Length  about  4  lines. 
This  Araneiform  Crustacean  inhabits  our  seas  anil  those  of  France, 
and  is  found  on  Ascidians  and  various  fishes. 

SIPHONOSTO'MATA,  M.  De  Blainville's  name  for  his  first  family 
of  Siphonobranchiate  Mollutca. 

The  forms  comprised  under  this  family  are  principally  to  bo  found 
under  the  extonsive  genus  Murex  of  Linnaeus.  It  is  sometimos  applied 
to  several  families  forming  a  section  of  Prosobrauchiato  Mollusca.  In 
Woodward's  'Manual'  the  following  families  are  included  : — 

1.  Strombidce.  [Strombid^b.] 

2.  Buccinidce.  [Bccoinom.] 

3.  Conidce.  [Conidji.] 

4.  Volutidce.  [Volctid^e.] 

5.  Cyprceidce.  [Cyprjeidje.] 

All  the  known  animals  belonging  to  it  are  carnivorous  and  marine, 
and  all  are  furnished  with  a  horny  operculum.  The  Sipkonostomata 
are  thus  subdivided  by  M.  De  Blainville  : — 

*  No  persistent  bourrelet  on  the  right  lip. 

Pleuroioma  (Lam.). — Shell  fusiform,  slightly  rugose,  with  a  turri- 
culated  spire;  aperture  oval,  small,  terminated  by  a  straight  canal 
more  or  less  long.  The  right  lip  trenchant  and  more  or  less  incised. 
Operculum  horny. 

A.  Species  in  which  the  incision  is  a  little  behind  the  middle  of  the 
lip,  and  the  tube  of  considerable  length. 
P.  Babylonia.  The  shell  fusiform-turreted,  transversely  carinated 
and  belted,  white,  with  black-spotted  belts,  the  spots  quadrate ;  whorls 
convex;  tube  or  canal  rather  long.  It  is  found  in  the  East  Indian 
Seas  and  the  Moluccas. 


rieuroioma  Babylonia. 

B.  Species  in  which  the  incision  is  entirely  against  the  spire,  and 
whose  tube  is  short.    (Genus  Clavatula,  Lam.) 
P.  auriculifera.    This  genus  has  been  taken  on  different  bottoms  at 
depths  varying  from  8  to  16  fathomi. 


Pleuroioma  auriculifera. 

The  distribution  of  this  genus  is  world-wide,  and  430  recent  species 
have  been  described.  Those  of  which  the  localities  are  known  are 
thus  distributed : — 

British  Islands  and  Greenland   17 

Mediterranean   19 

Africa   16 

Red  Sea  and  India   6 

China                                              ...  90 

Australia   16 

Western  America   62 

West  Indies  and  Brazil   20 

The  fossil  species  aro  found  principally  in  the  chalk,  and  number 


about  300.  Many  sub-genera  have  been  formed,  as  Cluvatula,  I>am. ; 
Tuvnella,  Swainsou ;  Manycliu,  Leach  ;  Ihla,  Leach  ;  DnphntUa,  Hind. 

Futua  (Lam.). — Animal  not  differing  much  from  that  of  Murex. 
Shell  fusiform,  often  ventricose  in  the  middle,  rugose,  thick,  and  with 
a  vory  elevated  spiro  ;  canal  very  straight  and  elongated ;  aperture 
oval ;  right  lip  trenchant,  the  loft  smooth.    Operculum  horny. 


Animal  of  Fmtu.   a,  operculum. 

A.  Turriculate  or  subturriculate,  but  not  urnbilicated  species. 
F.  Colas  (Murex  Colus,  Linn).  Shell  fusiform,  narrow,  transversely 
furrowed,  white,  the  apex  and  base  rufous  ;  whorls  convex,  nodulously 
carinated  in  the  middle;  canal  long  and  slender;  the  lip  sulcated 
within,  and  denticulate  on  the  margin.  It  is  a  native  of  the  East 
Indian  Ocean. 


Fusus  Oolus. 


B. 


Species  subturriculated  and  urnbilicated.     (Genus  Latirus,  De 
Montfort.) 

P.  filosus.  Shell  fusiform-turreted,  thick,  knotty,  but  smooth  to  the 
touch,  whitish-yellow  girt  with  numerous  orange-red  lines ;  whorls 
knotty  above,  the  knots  hemispherical;  the  aperture  white ;  the  lip 
striated  within.    Found  in  the  seas  of  Australia. 

O.  Subturriculate  species,  with  the  canal  notched  at  the  extremity. 

F.  articulatus.  Shell  fusiform-turreted,  very  delicately  striated 
transversely,  shining,  saffron-coloured  or  violaceou?-ccerulescent,  girt 
with  articulated  bay  lines ;  lip  sulcated  within ;  columella  with  one 
plait  above  ;  canal  short  and  emargiuate. 

D.  Species  with  the  whorls  of  the  spire  rounded  and  convex. 

F.lslandicus.  Shell  fusiform-turreted,  ventricose  below,  not  knobbed, 
transversely  striated,  white,  the  whorls  convex  ;  the  hp  thin,  smooth 
within ;  the  canal  rather  short  and  subrecurved.  It  is  found  in  the 
seas  of  Iceland. 

E.  Murico'id  species. 

Ex.  F.  muriceus. 

F.  Buccino'id  species. 

Ex.  F.  buccineus. 

Fusi  have  been  found  on  bottoms  of  mud,  sandy  mud,  and  sand,  at 
depths  ranging  from  the  surface  to  eleven  fathoms.  They  are  found 
distributed  all  over  the  world.  About  100  recent  species  and  320  fossil 
have  been  described.  The  latter  have  been  found  from  the  Gault  to 
the  Eocene  Tertiary. 

The  sub-genera  are— Trophon,  Montfort  ;  Clavella,  Sw. ;  Chrysodomus, 
Sw. ;  Fusionclla,  Gray.  F.  colopeits  and  F.  jyroboscidialis  are  two  of 
the  largest  living  Gasteropoda.  F.  antiquus,  called  the  Bed  Whelk, 
on  the  coasts  of  the  Channel,  and  Buckie  in  Scotland,  is  used  for 
eating.  It  is  the  Roaring  Buckie,  in  which  the  sound  of  the  sea  is 
said  to  be  heard.  In  the  Zetland  cottages  it  is  used  as  a  lamp.  P. 
contrarius  has  its  lips  reversed.  It  is  found  fossil  in  the  crag  of  the 
counties  of  Suffolk  and  Essex  in  great  abundance,  and  also  recent  in 
the  Mediterranean  Sea  and  on  the  coasts  of  Spain.  F.  deformit  is  also 
reversed. 
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Pyrula  (Lam.). — Shell  pyriform,  in  consequence  of  the  lowness  of 
the  spire ;  the  canal  conical  and  very  long  or  moderate,  sometimes 
slightly  notched ;  aperture  oval,  rather  large ;  columella  smooth  and 
bent ;  right  lip  trenchant.    Operculum  horny. 

A.  Subfusiform  species ;  the  Bpire  being  slightly  elevated. 
P.  carnaria  (P.  Vesperlilio,  Lam. ;  Fusus  carnarius,  Mart. ;  Murex 
Vespertilio,  Qm.).  Shell  subpyriform,  thick,  ponderous,  muricatcd 
anteriorly,  of  a  rufous-bay  colour;  the  last  whorl  crowned  above  with 
compressed  tubercles ;  spire  rather  prominent ;  the  sutures  simple ; 
canal  sulcated  and  subumbilicated.  It  is  a  native  of  the  Indian 
Ocean. 


Pyrula  carnaria. 

B.  Species  with  a  long  and  rather  narrow  tube ;  spine  very  short 
P.  tpirillus.  Shell  ventricose  anteriorly,  the  canal  very  long,  deli- 
cately Btriated  transversely,  white,  spotted  with  saffron-colour; 
body-whorl  abbreviated ;  carinated  in  the  middle,  flattened  above, 
tuberculated  below  the  middle  ;  spire  very  much  depressed,  its  apex 
raamilliferous.  It  is  a  native  of  the  East  Indian  Ocean  and  the  coasts 
of  Tranquebar. 

C.  Species  with  a  long  and  rather  narrow  tube,  but  sinistrorsal  or 
left-handed,  and  with  the  indication  of  a  plait  on  the  columella 
or  pillar.    (Genus  Fulgur,  De  Montf.) 
P.  perversa.    Shell  sinistrorsal,  pyriform,  very  ventricose,  smooth, 

yellowish-white,  ornamented  with  broad  rufofuscous  longitudinal  lines; 

the  last  whorl  crowned  above  with  tubercles ;  the  upper  whorls  tuber- 

culiferous  at  the  base ;  the  canal  or  tube  rather  long  and  striated.  It 

is  a  native  of  the  Antilles  and  Bay  of  Campeachy. 

D.  Species  more  ventricose  and  delicate. 
P.  ficu,8.  Shell  fig-shaped,  delicately  decussated,  ccarulescent-gray ; 
sprinkled  with  variegated  bay  or  violet  spots ;  transverse  stria;  the 
largest  and  most  crowded ;  the  spire  short,  convex,  mucronated  at 
the  centre ;  mouth  ccarulesceut-violaceous  generally.  It  is  a  native 
of  the  Indian  Ocean  and  the  Moluccas. 


the  sutures ;  the  last  sometimes  unarmed,  but  more  frequently  muri- 
cated,  with  various  sharp  tubercles ;  spire  short,  acute ;  aperture 
smooth  and  white.  It  is  found  in  the  West  Indian  Seas  and  the 
Antilles. 

F.  Species  still  shorter ;  aperture  very  wide ;  the  right  lip  subulated. 

P.  abbreviate.  Shell  subpyriform,  very  ventricose,  rather  rough- 
transversely  sulcated,  cinerescent-white;  the  spire  rather  prominent; 
the  canal  short,  widely  umbilicated ;  muriculated  on  the  back  with 
subechiuate  elevated  furrows ;  outer  lip  striated  within,  and  its  margin 
denticulated. 

Pyrula;  have  been  found  on  mud,  sandy  mud,  and  sand,  at  depths 
ranging  from  the  surface  to  nine  fathoms. 

There  are  39  recent  species  and  30  fossil.  The  recent  are  found  in 
the  West  Indies,  Ceylon,  Australia,  China,  and  West  America.  The 
fossil  are  found  in  the  Neocomian  beds  of  Europe,  India,  and  Chile. 

Fasciolaria  (Lam.). — Shell  fusiform,  not  very  thick,  rather  convex 
in  the  middle,  with  a  moderate  spire ;  aperture  oval ;  canal  rather 
long ;  sometimes  slightly  bent ;  right  lip  trenchant,  often  wrinkled 
internally;  columellar  lip  with  some  very  oblique  plaits.  Operculum 
horny. 


Pyrula  Pirns. 

E.  Ventricose  species,  with  a  short  tube ;  aperture  very  large  and 
wide,  sensibly  notched. 
P.  Mtlongena.    Shell  pyriform,  turgidly  ventricose,  coerulescent, 
glaucous,  or  rufous,  banded  with  white;  the  whorls  channelled  at 


Animal  of  Fasciolaria.  a,  operculum. 

A.  Fusiform,  but  not  tuberculous  species. 
F.  Tvlipa.  Shell  fusiform,  ventricose  in  the  middle,  unarmed, 
smooth,  sometimes  orange-rufous,  sometimes  marbled  with  white  and 
bay,  girt  with  transverse  brown  lines  unequally  congregated ;  whorls 
very  convex  ;  sutures  fimbriated  at  the  margin ;  tube  sulcated ;  outer 
lip  white  and  striated  within.  It  is  a  native  of  the  West  Indian  seas 
and  the  Antilles. 


Fasciolaria  Tulipa,  mttt  the  operculum  in  situ. 


B.  Fusiform  and  tuberculous  species. 
F.  Trapezium.  Shell  fusiform,  ventricose,  tuberculiferou3,  rather 
smooth,  white  or  rufescent,  girt  with  rufous  lines;  the  tubercles 
conical,  subcompressed,  and  in  a  single  series  in  the  middle  of  the 
whorls ;  columella  reddish-yellow  ;  outer  lip  elegantly  striated  within, 
the  striae  red.    It  is  found  in  the  East  Indian  Ocean. 

C.  Tuberculated  and  turriculated  species. 

F.  filamentosa.  Shell  elongated,  fusiform,  turreted,  transversely 
sulcated,  white,  painted  with  longitudinal  orange-red  stripes ;  middle 
of  the  whorls  subangulated,  and  the  whorls  themselves  crowned  with 
short  and  compressed  tubercles  ;  the  canal  rather  long ;  the  outer  lip 
striated  within.    It  is  found  in  the  East  Indian  seas. 

Fasciolaria  have  been  found  on  muddy  bottoms,  at  depths  ranging 
from  the  surface  to  seven  fathoms. 

There  are  11  recent  and  28  fossil  species.  The  former  are  found  in 
the  West  Indies,  Mediterranean,  West  Africa,  India,  Australia,  the 
South  Pacific,  and  Western  America.  The  latter  are  found  in  the 
Upper  Chalk. 
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Twlinclla  (Lam.). — Shell  ordinarily  turbinated,  but  also  sometimes 
turriculatcd,  rugous,  thick;  spire  rather  variable  in  form;  aporturo 
elongated,  terminated  by  a  straight  canal,  oft.ru  Ktiffioiontly  short;  tho 
left  lip  nearly  straight,  and  formed  by  a  callosity  hilling  tho  columella, 
which  has  two  or  three  unequal,  nearly  transverse  plaits  ;  right  lip 
entire  and  trenchant. 

A.  Fusiform  and  nearly  smooth  species. 

T.  Itapa.  Shell  subfusiform,  veutricoso  in  tho  middlo,  thick,  very 
ponderous,  unarmed,  white;  tho  whorls  abovo  covering  the  base  of 
tho  preceding  ono ;  canal  rather  short;  columella  subquadriplicated. 
It  is  found  in  tho  East  Indian  Ocean. 
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Tttrbinella  Rapa. 

B.  Turbinaceous  and  spiny  species. 
T.  Scolymus.  Shell  subfusiform,  ventricose  iu  the  middle,  tuber- 
culated,  pale  yellow  ;  spire  conical,  tuberculato-nodose ;  the  last  whorl 
crowned  above  with  great  tubercles  ;  canal  transversely  sulcated ;  the 
columella  orange-coloured  and  thrce-plaitod.  It  is  a  native  of  the 
East  Indian  Ocean. 

C.  Turriculated,  subfusiform  species. 
T.  Infundibulum.    Shell  fusiform-turreted,  narrow,  many-ribbed, 
transversely  sulcated,  the  ribs  longitudinal  and  thick,  the  furrows 
smooth  and  red,  and  the  interstices  yellow ;  canal  perforated,  the 
aperture  white. 

Turbinellce  have  been  found  on  bottoms  of  sandy  mud,  at  depths 
varying  from  the  surface  to  18  fathoms. 

There  are  70  recent  species,  chiefly  tropical,  and  20  fossil,  from  the 
Miocene  Tertiary  beds. 

**  A  persistent  bourrelet  on  the  right  lip. 
Columbdla  (Lam.). — Shell  thick,  turbinated,  with  a  short  obtuse 
spire ;  aperture  narrow,  elongated,  terminated  by  a  very  short  canal 
slightly  notched,  narrowed  by  a  convexity  at  tho  internal  side  of  the 
right  lip  and  the  plaits  of  the  columella.  Operculum  horny,  very 
small. 

C.  mercatoria.  Shell  ovate-turbinated,  transversely  sulcated,  white, 
painted  with  small,  rufo-fuscous,  transverse,  subfasciculated  lines, 
sometimes  banded;  outer  lip  denticulated  within.  Found  in  the 
Atlantic  Ocean. 


Col umbella  mercatoria. 

Columbellce  have  been  found  on  bottoms  of  sandy  mud  and  mud 
at  depths  ranging  from  the  surface  to  16  fathoms. 

The  recent  species  are  very  numerous ;  they  are  chiefly  subtropical : 
200  species  have  been  described.  They  are  small  prettily-marked 
shells,  living  in  shallow  water  on  sandy  flats,  or  congregating  about 
stones. 

Triton  (Lam.). — Animal  a  good  deal  resembling  that  of  Murex. 
Shell  oval,  with  the  spire  and  canal  straight  and  moderate ;  ordi- 
narily rugose,  furnished  with  few  varices,  which  are  scattered  and 
arranged  longitudinally;  aperture  suboval,  elongated,  terminated  by 
a  short  open  canal ;  the  columellar  lip  less  excavated  than  the  right,  and 
covered  by  a  callosity.    Operculum  horny  and  inclined  to  oval. 

A.  Comparatively  smooth  species,  with  cordons  slightly  or  not  at  all 
marked,  with  the  exception  of  that  of  the  right  lip. 
T.  variegatus,  the  Marine  Trumpet,  or  Triton's  Shell.  Shell  elon- 
gated-conical, trumpet-shaped,  ventricose  below,  girt  with  very  obtuse 
smooth  ribs,  white,  elegantly  variegated  with  red  and  bay ;  the  sutures 
crisped  at  the  margin ;  the  aperture  red ;  the  columella  wrinkled  with 
white  and  with  a  single  plait  above ;  the  edge  of  the  outer  lip  spotted 
with  black,  the  spots  bidentated  with  white.  It  is  a  native  of  the 
seas  of  the  West  lndie3  and  the  Asiatic  seas,  especially  those  of  the 
torrid  zone. 


Marine  Trumpet  or  Triton's  Shell  (TWfon  variegatus). 

B.  Species  more  tuberculous,  or  spiny,  whose  aperture  is  more  open, 

and  terminated  by  a  more  or  less  ascending  canal.  (Genus 

Lotorium  of  De  Montfort.) 
T.  Lotorium.  Shell  fusiform-turreted,  distorted  below,  very  much 
tuberculated,  transversely  rugous,  and  striated,  rufous ;  the  whorls 
above  angulate-tuberculated ;  canal  tortuous,  the  extremity  recurved, 
the  aperture  trigono-elongated  and  white  ;  the  outer  lip  toothed  within. 
It  is  a  native  of  the  East  Indian  Ocean. 

C.  Species  with  a  shorter  spire,  always  very  tuberculous,  most  fre- 

frequently  umbilicated,  a  sinus  at  the  posterior  junction  of  the 
two  hps.  (Genus  Aquillus,  De  Montfort.) 
T.  cutaceus.  Shell  ovate,  veutricose-depressed,  cingulated,  tuber- 
culato-nodose, yellow-rufescent ;  the  belts  rather  prominent,  separated 
by  a  furrow  ;  the  whorls  above  augulato-tuberculate,  rather  flattened 
above  ;  canal  short,  umbilicated ;  the  outer  lip  notched  within.  It  is 
found  in  the  Atlantic  Ocean. 

D.  Species  like  those  of  section  C,  but  whose  aperture  is  closely 

narrowed  by  a  callosity  and  irregular  teeth  (Genus  Persona 
De  Montfort) 

T.  Anus,  the  Grimace.  Shell  ovate,  ventricose-gibbous,  distorted., 
flattened  beneath  ;  nodulous  above,  subcancellated,  white,  spotted  with 
rufous;  the  aperture  narrowed,  sinuous,  irregular,  ringeut;  the  lip 
very  much  toothed ;  the  canal  short  and  recurved.  It  is  found  in  the 
East  Indian  seas. 

Tritons  have  been  found  on  various  bottoms  at  depths  ranging  from 
the  surface  to  30  fathoms. 
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There  are  100  recent  species,  and  45  fossil:  the  latter  are  Eocene. 
T.  tritonis  is  the  great  conch  blown  by  the  natives  of  Australia  and 
the  Polynesian  Islanders. 

Struthiolaria  (Lam.).— Shell  oval,  the  spire  elevated,  the  aperture 
oval  and  wide ;  canal  very  short,  very  much  notched ;  right  lip  sinuous, 
not  toothed,  furnished  with  a  bourrelet ;  columellar  border  callous, 
extended ;  a  sinus  at  the  posterior  union  of  the  two  lips ;  operculum 
horny. 

S.  nodulosa.  Shell  ovate-conical,  thick,  transversely  striated,  white, 
painted  with  undulated,  longitudinal,  saffron-coloured,  flame-like  lines; 
whorls  angulatcd  above,  flattened  on  the  upper  side,  nodulous  at  the 
angle ;  the  sutures  simple,  the  outer  lip  luteo-rufescent  within.  It  is 
found  in  the  seas  of  New  Zealand. 

Lamarck  regards  two  living  species ;  so  does  M.  Deshayes,  who  also 
records  one  fossil,  with  a  query,  from  Paris. 

Randla  (Lam.).— Shell  oval  or  oblong,  depressed,  having  only  two 
varices  situated  laterally ;  aperture  oval ;  canal  short,  and  a  sinus  at 
the  union  of  the  two  lips,  backwards. 

A.  Non-umbilicated  species.    (Genus  Bufo,  De  Montfort). 

Ex.  R.  gramdata,  a  native  of  the  East  Indiau  Ocean. 

B.  Umbilicated  species. 

Ex.  R.  foliata,  found  in  the  vicinity  of  Mauritius. 


lianella  fuliata. 

Ravtllce  have  been  taken  on  different  bottoms  at  depths  varying 
from  the  surface  to  20  fathoms. 

Fifty  recent  and  23  fossil  species  have  been  described. 

Murex  (Linn.). — Animal  furnished  with  two  long  and  approximated 
tentacles ;  mouth  without  jaws,  but  armed  with  hooked  denticles  in 
lieu  of  a  tongue ;  foot  rounded,  generally  rather  short;  mantle  large, 
often  ornamented  with  fringes  on  the  right  side  only  ;  branchia?  formed 
of  two  unequal  pectinations  ;  anus  on  the  right  side,  in  the  branchial 
cavity ;  orifice  of  the  oviduct  on  the  right  side,  at  the  entrance  of  the 
same  cavity;  orifice  of  the  deferent  canal  at  the  end  of  the  exciting 
organ,  on  the  right  side  of  the  neck ;  shell  oval,  oblong,  more  or  leas 
elevated  on  the  spiral  side,  or  prolonged  forwards ;  external  surface 
always  interrupted  by  rows  of  varices  in  the  form  of  spires  or  ramifi- 
cations, or  simply  tubercles,  generally  arranged  in  regular  and  constant 
order ;  aperture  oval,  terminated  anteriorly  by  a  straight  canal,  which 
is  more  or  less  elongated  and  closed;  right  lip  often  plaited  or  wrinkled ; 
columellar  lip  often  callous ;  operculum  horny. 


Animal  of  Murex.    a,  operculum. 

A.  Species  with  a  very  long  and  spiny  tube.    (Thorny  "Woodcocks  of 
collectors.) 

M.  Tribulus,  Linn.  (Murex  tenuispina,  Lam.). — Shell  ventricose  ante- 
riorly, the  tube  very  long,  elegantly  spired  throughout  its  length,  the 
spires  set  in  triple  order,  each  row  at  regular  intervals,  grayish  or 
purplish  gray;  the  spires  very  long,  thiu,  rather  closely  set  and 
somewhat  hooked ;  body  of  the  shell  transversely  sulcated  and  striated ; 
the  spire  prominent.  It  is  a  native  of  the  Indian  Ocean  and  the 
Moluccas. 

This  is  the  Venus's  Comb  of  collectors,  and  when  perfect  is  a  most 
delicate  and  striking  shell. 


Common  Thorny  Woodcock  (Murex  Tribulus,  Linn. ;  Murex  raritpina,  Lam.) 

B.  Species  with  a  very  long  tube  and  without  spines.  (Genus  Brontes, 
De  Montfort.) 

M.  haustellum  (Snipe's  or  Woodcock's  Head  of  collectors).  Shell 
anteriorly  ventricose,  naked,  scarcely  armed,  fulvous  inclining  to  red, 
lineated  with  bay ;  body  of  the  shell  rounded  and  furnished  with 
three  or  more  ribs  between  the  varices ;  the  tube  very  long  and 
slender ;  the  spire  short ;  mouth  rounded,  red.  It  is  a  native  of  the 
East  Indian  Ocean  and  the  Moluccas. 


Snipe's  Head,  or  Woodcock's  Head  (Murex  haustellum). 

C.  Species  with  three  elevated,  flattened,  and  comparatively  thin  varices- 
M.  acanthopterus.    Shell  oblong,  fusiform,  trialated,  transversely 

sulcated  and  striated,  white ;  the  alae  membranaceous ;  whorls  angu- 

lated ;  aperture  ovate-rounded.  It  is  a  native  of  the  East  Indian  Seas. 

I).  Species  with  three  ramified  varices.  (Genus  Chicoreus,  De  Montf.) 
Ex.  M.  adustus.    It  is  a  native  of  the  East  Indian  Ocean. 

E.  Species  which  have  a  greater  number  of  varices ;  tube  nearly  closed. 
Ex.  M.  regius. 

No  description  can  convey  an  adequate  idea  of  the  splendid  colouring 
of  this  species.  It  i3  a  native  of  the  western  coast  of  Central  and 
South  America. 

F.  Subturriculated  species. 

Ex.  M.  lyralus. 

Q.  Subturriculated  species ;  the  tube  closed ;  a  tube  pierced  towards 
the  posterior  extremity  of  the  right  side,  and  persistent  upon 
the  whorls  of  the  spire.    (Genus  Typhis,  De  Montfort.) 
Ex.  M.  pungens,  fossil. 

H.  Species  more  globular ;  the  spire  and  canal  shorter,  very  open ; 

the  aperture  rather  wide. 

Ex.  M.  vUulinus. 

I.  Species  which  have  an  oblique  fold  very  much  anterior  to  the 

collumella,  and  an  umbilicus.    (Genus  Phos,  De  Montfort.) 
Murices  have  been  found  on  different  bottoms  at  depths  ranging 
from  5  to  25  fathoms;  and  species  of  Typhis  on  sandy  mud  at  depths 
varying  from  6  to  11  fathoms. 
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There  are  180  recent  species  of  Murex  described.  Their  distribution 
is  world-wide.  All  tho  species  of  Murex  yiold  a  dyo,  and  many  of 
them  were  used  as  well  as  Pwpwct  Lapillus,  for  obtaining  tho  Tyrian 
purple  of  the  ancients.  Heaps  of  tho  broken  shells  of  Murex  (runculus 
are  still  to  be  found  on  the  Tyrian  shore.  On  tho  coast  of  the  Morea 
there  is  evidence  of  tho  employment  of  M.  hrandaris  for  the  same 

purpose.    M.  erinaccis,  a  very  abundant  species  on   parts  of  our 

coast,  is  called  by  fishermen  Sting- Winkle.  It  makes  holes  in  other 
shell  fish  with  its  beak. 


Murex  rcgius. 

The  Siphonostomata  and  Entomostomata,  may  be  considered  as  the 
two  great  tribes  of  carnivorous  gastropods  or  trachelipods  appointed 
to  keep  down  the  undue  increase  of  the  Conchifera  and  Herbivorous 
Gastropod?,  whose  shells  the  majority  of  those  carnivorous  testaceans 
penetrate  by  means  of  an  organ  which  makes  a  hole  as  truly  round 
as  if  it  had  been  cut  by  an  auger,  and  then  feed  on  the  juices  of  the 
included  animal. 

Dr.  Buckland  notices  this  habit  with  a  view  to  the  condition  of  the 
testaceous  inhabitants  of  the  earlier  seas  of  our  planet  with  his  wonted 
felicity.  "Most  collectors,"  he  says,  "have  seen  upon  the  sea-shore 
numbers  of  dead  shells,  in  which  small  circular  holes  have  been  bored 
by  the  predaceous  tribes,  for  the  purpose  of  feeding  upon  the  bodies 
of  the  animals  contained  within  them  :  similar  holes  occur  in  many 
fossil  shells  of  the  tertiary  strata,  wherein  the  shells  of  carnivorous 
trachelipods  also  abound;  but  perforations  of  this  kind  are  extremely 
rare  in  the  fossil  shells  of  any  older  formation.  In  the  green-sand 
and  oolite  they  have  been  noticed  only  in  those  few  cases  where  they 
are  accompanied  by  the  shells  of  equally  rare  carnivorous  molluscs ; 
and  in  the  lias  and  strata  below  it,  there  are  neither  perforations,  nor 
any  shells  having  the  notched  mouth  peculiar  to  perforating  carnivorous 
species.  It  should  seem  from  these  facts  that,  in  the  economy  of 
submarine  life,  the  great  family  of  carnivorous  trachelipods  performed 
the  same  necessary  office  during  the  tertiary  period  which  is  allotted 
to  thtm  in  the  present  ocean.  We  have  further  evidence  to  show  that 
in  times  anterior  to  and  during  the  deposition  of  the  chalk,  the  same 
important  functions  were  consigned  to  other  carnivorous  molluscs, 
namely,  the  testaceous  cephalopods  :  these  are  of  comparatively  rare 
occurrence  in  the  tertiary  strata  and  in  our  modern  seas ;  but  through- 
out the  secondary  and  transition  formations,  where  carnivorous  tra- 
chelipods are  either  wholly  wanting  or  extremely  scarce,  wo  find 
abundant  remains  of  carnivorous  cephalopods,  consisting  of  the  cham- 
bered shells  of  Nautili  and  Ammonites,  and  many  kindred  extinct  genera 
of  polythalamous  shells  of  extraordinary  beauty.  The  molluscous 
inhabitants  of  all  these  chambered  shells  probably  possessed  the  vora- 
cious habits  of  the  modern  cuttle-fish  ;  and  by  feeding  like  them  upon 
young  Testacea  and  Crustacea,  restricted  the  excessive  increase  of 
animal  life  at  the  bottom  of  the  more  ancient  seas.  Their  sudden  and 
nearly  total  disappearance  at  the  commencement  of  the  tertiary  era 
would  have  caused  a  blank  in  the  '  police  of  nature,'  allowing  the 
herbivorous  tribes  to  increase  to  au  excess  that  would  ultimately  have 
been  destructive  of  marine  vegetation,  as  well  as  of  themselves,  had 
they  not  been  replaced  by  a  different  order  of  carnivorous  creatures, 
destined  to  perform  in  another  manner  the  office  which  the  inhabitants 
of  the  ammonites  and  various  extinct  genera  of  chambered  shells  then 
ceased  to  discharge.  From  that  time  onwards  we  have  evidence  of 
the  abundance  of  carnivorous  trachelipods,  and  we  see  good  reason  to 
adopt  the  conclusion  of  Mr.  Dillwyn,  that  in  the  formation  above  the 
chalk  the  vast  and  sudden  decreaso  of  one  predaceous  tribe  has  beeu 
provided  for  by  the  creation  of  many  new  genera  and  species  possessed 
of  Bimilar  appetencies,  and  yet  formed  for  obtaining  their  prey  by 
habits  entirely  different  from  those  of  the  cephalopods.    The  design 
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of  tho  Creator  seemH  at  all  times  to  have  been  to  fill  the  waters  of  tho 
Heas  and  cover  tho  surface  of  tho  earth  with  tho  greatest  DOMtbla 
amount  of  organised  beings  enjoying  life;  and  tho  same  expedient  of 
adapting  tho  vegetable  kingdom  to  become  tho  ba  is  of  the  life  of 
animals,  and  of  multiplying  largely  the  amount  of  animal  existence  by 
tho  addition  of  Carnivora  to  tho  llerbinm-tt,  appears  to  have  prevailed 
from  tho  first  commencement  of  organic  life  to  tho  present  hour." 
('  liridgewater  Treatise.') 

SlfU jffOULOIDE A,  an  order  of  Echinoderrnatous  Animal*,  em- 
bracing the  families  Sipunculidw,  Priapulidce,  and  Thalasscmadrje. 
This  order  is  thus  defined  :  The  cutaneous  envelope  is  coriaceoiiH,  and 
free  from  calcareous  corpuscles;  there  is  no  calcareous  ring  about 
the  oesophagus  ;  tho  body  is  cylindrical;  tho  digestive  canal  usually 
asymmetrical. 

1.  The  Sipunculidw  (Syphon- Worms)  have  a  retractile  proboscis,  at 
tho  base  of  which  Ls  placed  tho  vent,  and  round  tho  extremity  of  which 
there  is  a  circlo  of  tentacles.  This  family  embraces  the  genera  Syrinx, 
Sipunculus,  and  Phascolosoma. 

Syrinx  (Bohadsch)  has  a  cylindrical  proboscis  shorter  than  tho  body, 
having  a  circle  of  short-fingered  tentacles  around  its  tip.  In  his 
'History  of  British  Star-Fishes,'  Forbes  refers  three  British  species  of 
Sipttnculus  of  other  authors  to  this  genus — <S'.  rtudus,  S.  papillosus,  and 
S.  Harvcii. 

Sipunculus  (Liunscus)  has  a  cylindrical  proboscis  about  as  long  as 
tho  body,  and  a  circle  of  simple  linear  tentacles  around  its  tip.  The 
following  aro  British  species  of  this  genus : — S.  Bernhardus,  S.  John- 
stoni,  S.  saccatus,  S.  tenuicinclus,  S.  Forbesii,  S.  granulosus,  S.  puncta- 
tissimus,  and  S.  Pallasii. 

2.  The  Priapulidce  (Tailed-Worms)  have  a  retractile  proboscis  with 
no  tentacles,  and  the  vent  at  the  end  of  a  long  thread-like  tail. 

Priapulus  (Lamarck)  has  tho  body  truncated  behind,  and  the  tail 
much  branched  and  pointed. 

The  only  British  species  is  P.  caudatus,  which  is  only  rarely  taken. 

3.  The  T/ialassemadce  (Spoon- Worms)  have  a  body  oval  or  oblong, 
a  proboscis  with  a  long  fleshy  appendage ;  vent  at  posterior  extremity, 
tentacles  none. 

Thalasscma  (Cuvier)  has  a  cylindrical  body  rounded  and  smooth 
behind  ;  the  proboscis  retractile,  short,  furnished  at  one  side  with  a 
long  fleshy  furrowed  simple  sheath,  which  is  not  retractile.  T.  Neptuni 
is  a  British  species. 

Echiurus  (Cuvier)  has  a  cylindrical  body,  set  at  its  hinder  extre- 
mity with  circles  of  bony  points,  and  a  proboscis  as  in  Thalassema. 
[Echinodeumata.]    E.  oxyurus  is  a  British  species. 

(Manual  of  Natural  History ;  Gosse,  Marine  Zoology ;  Forbes, 
British.  Star-Fishes.) 

SIRE'DON,  Wagler's  name  for  the  Axolotl.  We  subjoin  an  illus- 
tration of  the  Axolo'.l  from  Messrs.  Dutne'ril  and  Bibron's  great  work 
on  Reptiles.    [Axolotl  ;  Amphibia.] 


Sircdon  or  Axolotl  seen  in  profile ;  a,  mouth  seen  in  front,  open  to  show 
the  teeth. 

SIREN,  a  genus  of  Reptiles  belonging  to  the  Perennibranchiate 
Batrachians.  [Amphibia.]  It  has  the  following  characters  : — Form 
elongated,  nearly  like  that  of  the  eels ;  branchial  tufts  three  on  each 
side  ;  no  posterior  feet,  nor  any  vestige  of  a  pelvis  ;  head  depressed ; 
gape  of  the  mouth  uot  wide;  muzzle  obtuse;  eye  very  small ;  the  ear 
concealed  ;  lower  jaw  armed  with  a  horny  sheath  and  several  rows  of 
small  teeth ;  the  upper  jaw  toothless ;  but  numerous  small  pointed 
retroverted  teeth  occur  on  the  palatal  region. 

Dr.  Garden  appears  to  be  the  first  who  called  attention  to  this  form, 
which  is  declared  by  Cuvier  to  be  one  of  the  most  remarkable  of  the 
class  of  Reptiles,  and  indeed  of  the  whole  animal  kingdom,  from  the 
anomalies  of  its  organisation,  and  its  apparent  relationship  with 
different  families,  and  even  classes.  Dr.  Garden  (1765-1766)  sent  a 
description  of  this  reptile  to  Linnaeus  and  Ellis,  and  the  former, 
relying  upon  Dr.  Garden's  assurance  that  the  Siren  did  not  change  its 
form,  established  an  additional  order  for  it  in  his  class  Amphibia,  with 
the  name  of  Meantes. 

Pallas,  Hermann,  Schneider,  and  Lacep&de  however  saw,  as  Cuvier 
remarks,  nothing  more  in  the  Siren  than  the  larva  of  some  large 
unknown  Salamander ;  whilst  Camper,  followed  by  Gnielin,  went  so 
far  as  to  give  it  a  place  among  the  fishes.    The  latter  arranges  it  at 
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the  end  of  the  Eels,  under  the  name  of  Murcena  Siren.  These 
differences  of  opinion  sufficiently  show  the  doubts  which  arose  on  the 
examination  of  this  extraordinary  form. 

Cuvier  in  1807  satisfactorily  established,  in  a  memoir  read  to  the 
Institute  of  France,  and  inserted  in  the  first  volume  of  the  '  Zoolo- 
gical Observations  of  Humboldt,'  that  whatever  changes  it  might 
undergo,  the  Siren  was  a  reptile  sui  generis,  whicli  never  could  have 
hind  feet,  and  whose  whole  bony  framework  differed  essentially  from 
that  of  the  Salamanders ;  that  there  was  no  probability  that  it  ever 
changed  its  form  or  lost  its  branchiae  ;  and  that  the  Siren  is  conse- 
quently a  true  Amphibian,  which  respires  at  will  throughout  its  life, 
either  in  the  water  by  means  of  branchiae,  or  in  the  air  by  means  of 
lungs.  This  conclusion  rested  upon  that  solid  basis  which  has  given 
such  value  —a  value  daily  becoming  more  appreciated — to  the  views 
of  this  great  zoologist — his  personal  observations  made  on  the  osteology 
and  splanchnology  of  the  animal. 

That  the  Siren  is  a  perfect  animal  belonging  to  the  Perennibranchiate 
Batrachians  is  now  admitted  by  all  zoologists.  Cuvier  indeed  remarks 
('  Regne  Animal '),  that  the  branchiae  of  Siren  intermedia  and  S.  striata 
have  been  regarded  as  not  participating  in  their  respiration,  and 
that  in  consequence  Dr.  J.  E.  Gray  has  formed  them  into  the  genus 
Pseudohranchus.  Cuvier  however  adds  that  it  is  nevertheless  not 
difficult  to  see  on  their  lower  surface  folds  and  a  vascular  apparatus, 
the  use  of  which  does  not  appear  doubtful  to  him ;  and  that  M.  Leconte 
has  satisfactorily  demonstrated  that  both  these  species,  as  well  as  Siren 
lacertina,  are  perfect  animals. 

Cuvier  remarks  that  the  Siren  should  be  judged  of  not  after 
Amphiuma,  but  from  itself.  He  accordingly  procured  some  Sirens, 
and  paw  an  osteology  so  finished  and  so  firm,  that  it  was  impossible 
to  believe  that  they  were  not  adult.  The  branehias  of  these  individuals 
were  perfectly  entire,  and  their  lungs  completely  developed,  and  rich 
in  well-filled  vessels.  No  doubt  therefore  existed  in  his  mind  that  the 
animals  used  both. 

The  simultaneous  existence,  he  observes,  of  a  larynx  and  a  trachea 
with  a  branchial  apparatus  not  only  permanent,  but  perfectly  ossified 
in  many  of  its  parts,  is  also  worthy  of  especial  attention,  and  proves, 
as  is  evident  in  the  frogs  and  salamanders,  that  the  branchial  apparatus 
is  no  other  than  a  more  complicated  os  hyoides,  and  not  a  combination 
of  pieces  proceeding  from  the  sternum  and  larynx.  He  adds,  that  it 
is  to  the  Salamanders  that  the  Sirens  approach  most  nearly  by  the 
structure  of  the  head,  although  neither  the  general  form  nor  the 
proportions  of  the  parts  have  so  near  similarity. 

The  skull  of  the  Siren  is  narrowed  in  front  by  reason  of  the  exces- 
sive reduction  of  the  rnaxillary  bones,  which  consist  only  of  a  very 
small  osseous  point.  Behind  there  is  a  strong  occipital  crest  on  the 
parietal  and  petrous  bones.  The  pieces  which  form  the  lower  jaw, 
instead  of  being  transverse  like  the  branches  of  a  cross,  are  directed 
obliquely  forwards.  The  parietal  bones  occupy  the  greatest  portion 
of  the  upper  part  of  the  cranium.  They  have  each  in  front  a  point, 
expanding  so  as  to  lodge  between  them  the  posterior  part  of  the 
principal  frontal  bones,  which  have  each  a  groove  for  the  lodgment  of 
the  posterior  point  of  two  slender  bones,  which  proceed  beside  each 
other  to  the  end  of  the  muzzle.  At  their  sides  are  attached  two  other 
bones,  which  are  slender  and  pointed  backwards,  and  which  descend 
and  widen  far  in  order  to  raise  the  anterior  edge  of  the  jaw.  Cuvier 
takes  the  first  for  the  nasal  bones,  and  the  others  for  intermaxillary 
bones.  These  last  are  toothless,  but  their  edge  is  trenchant,  and  fur- 
nished, when  the  animal  is  alive  or  well  preserved,  as  well  as  the  edges 
of  the  lower  jaw,  with  a  sheath  which  is  nearly  horny,  is  easily 
detached  from  the  gum,  and  has  its  analogue  in  the  tadpoles  of  the 
frogs.  All  the  lower  part  of  the  cranium  and  the  face  is  composed  of 
a  large  and  wide  sphenoid,  which  extends  from  the  occipital  hole  to 
che  intermaxillaries.  The  sides  of  the  cranium,  in  the  orbital  region 
and  the  front  of  the  temporal  bone,  are  closed  by  a  single  bone,  in 
which  are  pierced,  forward,  the  olfactory  aperture  ;  farther  bapk,  the 
optic  hole,  and  another  for  the  first  branch  of  the  fifth  pair,  and 
probably  for  the  small  nerves  of  the  eye.  To  the  palate,  under  the 
anterior  and  lateral  part  of  the  sphenoid  and  orbital  bones,  are  fitted 
two  delicate  plates  beset  with  hooked  teeth. 

The  lower  jaw  of  the  Siren  is  composed  of  four  bones  on  each  side  ; 
one  of  which  forms  the  symphysis  and  the  trenchant  border  of  the 
jaw,  which  it  invests  externally  up  to  near  its  posterior  extremity. 
The  whole  of  this  bone  is  beset  with  small  pointed  teeth  disposed 
quincuncially  like  those  of  the  palatal  plates. 

The  os  hyoides  of  the  Siren  is  an  os  hyoides  of  the  larva  of  a 
Salamander  or  of  the  Axolotl,  but  very  much  ossified  in  many  of  its 
parts. 

The  shoulder-blade  of  the  Siren  is  slender,  nearly  cylindrical,  nar- 
rowed in  its  middle,  and  augmented  on  the  spinal  side  by  a  cartilaginous 
lamina.  The  clavicle  and  the  coracoid  are  represented  by  two  cartila- 
ginous lobes,  one  directed  forwards,  the  other  much  wider,  proceeding 
upon  the  breast  and  ci-ossing  upon  that  of  the  opposite  side.  In  the 
external  border  of  this  coracoid  cartilage,  near  and  a  little  behind  the 
articular  fossa,  is  a  bony  semilunar  lamina,  which  is  the  sole  repre- 
sentative of  the  bony  coracoid ;  but  there  is  nothing  similar  for  the 
clavicle.  The  humerus,  compressed  laterally  above,  from  before  back- 
wards below,  and  narrowed  in  its  middle,  has  its  extremities  cartila- 
ginous.  It  is  the  same  with  the  two  bones  of  the  fore  arm,  both  rather 


slender,  and  the  internal  bone  or  radius  widened  below.  The  bones 
of  the  carpus  remain  cartilaginous. 

Each  of  the  four  fingers  has  a  metacarpian,  and  two  phalanges  only. 


Anterior  portion  of  the  skeleton  of  Siren  lacertina.  a,  dorsal  vertebra  seen 
behind  j  b,  the  same  seen  before. 

There  is  no  vestige  of  a  pelvis,  nor  of  any  posterior  extremity, 
either  osseous  or  cartilaginous. 

Cuvier  did  not  find  iu  a  large  individual  more  than  43  vertebrae  in 
the  trunk  and  44  in  the  tail :  but  the  individual  which  he  described 
in  1807  had  three  more. 

In  the  vertebra)  which  carry  the  ribs,  the  upper  lamina  of  the 
transverse  apophysis  is  but  little  marked,  and  the  point  is  stout  and 
divided  into  two  lobes  for  the  two  tubercles  of  the  rib,  as  in  the 
salamanders.  Cuvier  only  found  eight  of  these  vestiges  of  ribs  on  each 
side,  commencing  from  the  second  vertebra.  The  two  last  have  the 
head  simple.  At  the  tail,  the  transverse  apophyses,  which  have  already 


Entire  skeleton  nf  Siren  lacertina. 


become  rather  small,  promptly  disappear;  the  articular  apophysea 
diminish  also  by  degrees.  The  body  of  the  vertebra  takes  a  very 
compressed  form,  and  giveB  below  two  small  laminae,  which  intercept 
a  canal  for  the  vessels,  like  the  chevron  bones  in  the  lizards. 
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John  Hunter,  in  1760,  gave  the  following  aocurato  and  interorting 
description  of  the  twofold  respiratory  apparatus  of  tho  Siren  : — "  On 
the  posterior  and  lateral  parts  of  tho  mouth  are  three  openings  on 
each  side ;  theso  are  similar  to  the  slits  of  the  gills  in  fish,  but  the 
partitions  do  not  resemble  gills  on  thoir  outer  edges,  for  they  havo 
not  the  comb-like  structure.  Above  and  close  to  the  extremity  of  oach 
of  these  openings,  externally,  so  many  processes  arise,  the  anterior  the 
smallest,  the  posterior  the  longest ;  tieir  intorior  and  inferior  edges 
and  extremity  are  serrated,  or  formed  into  fimbria) :  these  processes 
fold  down  and  cover  the  slits  externally,  and  would  seem  to  answor 
the  purposes  of  the  comb-liko  part  of  tho  gill  in  fish.  At  tho  root  of 
th3  tongue,  nearly  as  far  back  as  theso  openings  reach,  the  trachea 
begins,  muoh  in  the  same  manner  ns  in  birds.  It  passes  backwards 
above  the  heart,  and  thero  divides  into  two  branches,  one  going  to 
each  lobe  of  the  lungs.  Tho  lungs  are  two  long  bags,  one  on  each 
side,  which  begin  just  behind  tho  heart,  and  pass  back  through  the 
whole  length  of  the  abdomen,  nearly  as  far  as  the  anus.  They  are 
largest  in  the  middlo,  and  honeycombed  on  their  internal  surface 
through  their  whole  length."    ('  Phil.  Traus.,'  lvi.,  1766.) 

In  the  Museum  of  the  Royal  College  of  Surgeons  in  London  this 
part  of  the  organisation  of  tho  Siren  is  well  illustrated. 

John  Hunter  doscribes  the  heart  of  the  Siren  as  consisting  of  one 
auricle  and  ventricle.  "  What  answers,"  says  Hunter,  "  to  the  inferior 
vena  cava,  passes  forwards  above,  but  in  a  sulcus  of  the  liver,  and 
opeus  into  a  bag  similar  to  the  pericardium  :  this  bag  surrounds  the 
heart  and  aorta  as  the  pericardium  does  iu  other  animals ;  from  this 
there  is  an  opening  iuto  a  vein  which  lies  above  and  upon  tho  left  of 
the  auricle,  which  vein  seems  to  receive  tho  blood  from  the  lungs, 
gills,  and  head,  is  analogous  to  the  superior  vena  cava,  and  opens  into 
tho  auricle  which  is  upon  the  left  ventricle.  The  aorta  goes  out, 
passing  for  a  little  way  in  a  loose  spiral  turn,  then  becomes  straight, 
where  it  seems  to  be  muscular  :  at  this  part  the  branches  go  off, 
between  which  there  is  a  rising  within  the  area  of  the  aorta  like  a 
bird's  tongue,  with  its  tip  turned  towards  the  heart.  This  account  of 
the  venae  cavse  opening  into  the  cavity  of  the  pericardium  may  appear 
incredible ;  and  it  might  be  supposed  that,  in  the  natural  state  of  the 
parts,  there  is  a  canal  of  communication  going  from  one  cava  to 
the  other,  which,  being  broken  or  nipped  through  in  the  act  of  catching 
or  killing  the  animal,  would  give  the  appearance  above  described.  I 
can  only  say  that  the  appearances  were  what  have  been  described  in 
three  different  subjects  which  I  have  dissected,  and  in  all  of  them  the 
pericardium  was  full  of  coagulated  blood.  But  besides  the  smallness 
of  the  subjects,  it  may  be  observed  that  they  had  been  long  preserved 
in  spirits,  which  made  them  more  unfit  for  anatomical  inquiries. 
They  had  been  in  my  possession  above  seven  years."  ('  Phil.  Trans.,' 
lvi.,  1766.) 

The  structure  of  the  heart  and  other  organs  of  this  interesting 
animal,  are  illustrated  in  the  preparations  in  the  Museum  of  the 
Royal  College  of  Surgeons  of  England. 

The  following  remarks  on  the  blood  of  the  Siren,  by  Professor 
Owen,  were  published  originally  iu  the  '  Penny  Cyclopaedia :' — 

"  Among  the  important  generalisations  which  the  numerous  obser- 
vations of  recent  microscopical  anatomists  have  enabled  the  physiolo- 
gist to  establish  respecting  the  form  and  size  of  the  blood-discs  in 
different  classes  of  animals,  the  most  interesting  seems  to  be  that 
which  Professor  Wagner  has  enunciated  respecting  the  relation  of  the 
magnitude  of  the  blood-disc  to  the  persistence  of  the  branchial  appa- 
ratus in  the  Batrachian  order  of  reptiles,  on  the  occasion  of  his  descrip- 
tion of  the  blood-discs  of  the  Proteus  anguinus. 

"The  absolute  size  of  these  particles  in  that  Perennibranchiate 
Reptile,  in  which  they  may  be  distinguished  by  the  naked  eye,  renders 
them  peculiarly  adapted  for  minute  investigations  into  the  structure 
of  the  nucleus  and  capsule  of  the  blood-disc  :  but  the  value  of  the 
relation  between  their  size  and  the  persistency  of  the  external  gills 
must  depend  upon  the  correspondence  of  other  perennibranchiate 
X'eptiles  with  the  Proteus  in  this  respect.  The  superior  size  of  the 
blood-discs  of  the  Newts  to  those  of  the  Land-Salamanders  and  Tailless 
Batrachians  has  been  confirmed  by  Professor  Van  der  Hoeven's  obser- 
vations on  the  blood-discs  of  the  gigantic  Newt  of  Japan  [Sieboldia], 
of  which  a  fine  specimen  has  been  for  several  years  kept  alive  at  Leyden 
[Amphibia]  ;  and  I  have  been  able  to  add  another  instance  of  the  still 
greater  relative  size  of  the  blood-discs  in  the  Perennibranchiate  Reptiles 
by  the  examination  of  those  of  the  largest  existing  species  of  that 
family,  the  Siren  lacertina,  of  which  a  specimen,  twenty  inches  in 
length,  is  now  (October  15th,  1841)  living  at  the  Zoological  Gardens. 
The  blood  was  obtained  from  one  of  the  external  gills,  and  immediately 
subjected  to  examination.  The  blood-discs  presented  the  elliptical 
form  which  hitherto,  without  exception,  has  been  found  to  prevail 
among  the  air-breathing  oviparous  vertebrated  animals  :  the  ellipse 
was  not  quite  regular  in  all  the  blood-discs ;  several  were  sub-ovate, 
a  few  slightly  reniform  and  thicker  at  the  more  convex  side  :  all  were 
as  compressed,  or  disc-shapec,  as  iu  other  Batrachians,  with  the  nucleus 
slightly  projecting  from  each  of  the  flattened  surfaces. 

"  The  nucleus  did  not  partake  in  the  same  degree  with  these 
varieties  of  form,  but  maintained  a  more  regular  elliptical  form;  the 
varieties  in  question  appearing  to  depend  on  pressure  acting  upon  the 
capsule  and  the  coloured  fluid  surrounding  the  nucleus.  Yet  when 
the  ellipse  of  tho  blood-disc  was,  as  it  happened  in  a  few  cases  to  be, 


longer  and  narrower  than  tho  average,  the  form  of  the  nucleus  pre- 
sented a  similar  modification  of  size. 

"Tho  following  is  a  table  of  the  averages  of  many  admeasurement* 
of  those  blood-discs,  made  with  tho  screw-micrometer : — 

EnglUh  inch. 

"  Long  diameter   1-4 50th 

Short  diameter   1 -850th  to  1 -870th 

Long  diameter  of  nucleus  ....  1-lOOOth 

Short  diameter  of  ditto  l-2000th 

Thicknoss  of  ditto   1  -3800th 

(As  viewed  edgeways  covered  by  tho  capsule.) 
"Tho  nucleus  was  circumscribed  by  a  double  line,  tho  outer  one 
more  regular  than  the  inner  one,  which  appeared  crenated.  This 
appearance  was  due  to  the  structure  of  the  nucleus,  or  tho  contents 
of  tho  nucleolar  capsule,  which  was  indicated  by  the  outer  lino.  Theso 
contents  consisted,  in  every  blood-disc  examined,  of  a  number  of 
moderately  bright  spherical  nucleoli,  sufficiently  distinct  to  be  counted, 
when  viewed  by  a  Powell's  1-1 0th  inch  objective,  with  the  eye-pieoe, 
magnifying  700  linear  diameters  :  tho  ordinary  number  of  nucleoli 
seen  in  one  plane  or  focus  being  from  twenty  to  thirty,  the  total 
number  was  of  course  much  greater.  The  facility  as  well  as  certainty 
of  the  demonstration  of  such  a  structure  in  a  good  microscope  of  the 
present  day  will  be  readily  admitted,  when  it  is  remembered  that  the 
nucleus  of  the  blood-disc  of  the  Siren  i-i  three  times  the  size  of  the 
entire  human  blood-disc.  These  tuberculate  nuclei,  when  removed 
from  the  capsule,  were  colourless;  the  component  granules  or  cells 
have  a  high  refracting  power  :  viewed  in  situ  they  present  a  tinge 
of  colour  lighter  than  that  of  the  surrounding  fluid,  and  dependent 
upon  the  thin  layer  of  that  fluid  interposed  between  the  nucleus  and 
the  capsule. 

"  The  external  capsule  of  the  blood-disc  is  smooth,  moderately 
resisting,  elastic,  as  was  easily  seen  by  the  flattening  of  the  parti  of 
two  blood-discs  that  might  come  in  contact,  and  the  recovery  of  form 
when  they  were  floated  apart. 

"  As  the  fluid  contents  of  the  blood-disc  iu  part  evaporated  during 
the  process  of  desiccation,  the  capsule  fell  into  folds  in  the  interspace 
between  the  nucleus  and  the  outer  contour,  these  folds  generally  taking 
the  direction  of  straight  lines,  three  to  seven  in  number,  radiating 
from  the  nucleus."    (R.  Owen,  Sept.  25,  1841.) 


Blood-discs  of  Man  and  Siren,  drawn  by  the  camera  lucida  under  a  magnifying 
power  of  700  linear  dimensions. 

a,  Human  blood-discs ;  a',  ditto  viewed  edgewise  ;  b,  Siren's  blood-disc ;  6', 
ditto  viewed  edgewise ;  c,  folds  of  external  capsule,  produced  by  desiccation ; 
d,  capsule  of  nucleus  ;  e,  nucleoli. 

Siren  lacertina  grows  to  the  length  of  three  feet;  its  colour  is 
blackish.  The  feet  have  four  toes,  and  the  tail  is  compressed  into  an 
obtuse  fin. 

This  Siren  inhabits  the  marshy  grounds  of  Carolina,  especially  those 
where  rice  is  cultivated.  It  lives  in  the  mud,  from  whence  it  makes 
excursions,  sometimes  on  land  and  sometimes  in  the  water.  From  the 
swampy  places  by  the  sides  of  pools  and  under  the  overhanging  trunks 
of  old  trees,  where  it  is  found,  it  was  called  by  the  inhabitants  '  the 
Mud  Iguana.'  Garden  was  of  opinion  that  it  feeds  on  serpents,  and 
that  it  uttered  a  cry  similar  to  that  of  a  young  duck ;  but  Barton 
contests  these  statements.  Its  food  is  generally  believed  to  consist  of 
earth-worms,  insects,  &c.  Specimens  have  been  occasionally  kept  in 
the  Zoological  Gardens,  Regent's  Park.  One  in  1841  was  kept  in  a 
vessel  of  pond-water  with  a  deep  bottom  of  mud,  in  which  it  used  to 
hide  itself.  It  was  twenty  inches  long,  as  large  as  the  wrist  of  a  stout 
child  of  six  mouths  old,  and  very  eel-like  in  its  movements  and  appear- 
ance. About  a  dozen  and  a  half  of  earth-worms  were  supplied  to  it  as 
food  every  other  day. 

S.  striata  is  blackish,  with  two  longitudinal  yellow  stripes  on  each 
side ;  has  only  three  toes  on  each  foot,  and  is  about  nine  inches  i:i 
length. 


SISKIN. 


Siren  striata. 

a,  head  and  anterior  part  seen  in  profile,  showing  the  branchiu)  and  foot. 


SISKIN.    [Carduelis;  Aberdevine.] 

SISMONDINE,  a  Mineral  of  a  deep-green  brilliant  colour.  It 
cleaves  readily,  affording  highly  lustrous  lamina;.  Brittle,  easily 
powdered ;  colour  of  the  powder  bright  grayish-green.  Scratches 
glass.  Specific  gravity  about  3-565.  It  is  found  at  St.  Marcel  in 
Piedmont.    Its  analysis  by  Delesse  gives — 

Silica  241 

Alumina  43-2 

Protoxide  of  Iron  23  8 

Water ;  trace  of  Titanium    .       .       .       .  7-6 

 98-7 

SISON,  a  genus  of  Plants  belonging  to  the  natural  order  Unibettiferce. 
It  possesses  the  following  characters  : — calyx  obsolete  ;  petals  broadiy 
obcordate,  deeply  notched,  and  curved  with  an  indexed  point ;  styles 
very  short ;  fruit  ovate,  laterally  compressed ;  carpels  with  five  filiform 
equal  ridges,  of  which  the  lateral  ones  are  marginal ;  interstices  with 
single  short  club-shaped  vitta; ;  seed  gibbous,  convex,  plane  in  front; 
universal  and  partial  involucre  of  few  leaves. 

Several  species  were  formerly  referred  to  this  genus  which  are  now 
placed  under  various  genera.  The  only  species  that  is  now  decidedly 
referred  to  Sison  is  the  <S'.  Amomum,  Hedge  Bastard  Stone  Parsley.  It 
is  a  native  of  France,  Sicily,  Italy,  Greece,  and  Great  Britain.  It  is 
not  unfrequent  in  this  country,  especially  in  chalk  soils  in  rather 
moist  ground,  under  hedges,  &c.  It  is  known  by  its  erect,  terete, 
paniculately  branched  stem  ;  pinnate  leaves,  the  lower  leaflets  rather 
toothed  and  lobed,  upper  ones  cut  into  narrow  segments.  The  flowers 
are  cream-coloured.  The  green  plant  when  bruised  has  a  peculiarly 
nauseous  smell,  something  like  that  of  bugs.  The  seeds  are  pungent 
and  aromatic,  and  were  formerly  celebrated  as  a  diuretic,  but  are  now 
little  used. 

SISSOO.  [Dalbergia.] 

SISY'MBRIUM  (from  2io-uJuj8pio!'),  the  name  of  a  genus  of  Plants 
belonging  to  the  natural  order  Cruciferce.  It  possesses  a  roundish 
silique  seated  upon  a  torus;  two  stigmas,  somewhat  distinct,  or 
connate  iuto  a  head  ;  calyx  equal  at  the  base  ;  ovate  or  oblong  seeds  ; 
fiat,  incumbent,  sometimes  oblique  cotyledons  ;  stamens  not  toothed. 
The  species  are  mostly  perennial  or  annual  herbs,  with  yellow  or 
white  flowers,  and  leaves  very  variable  on  the  same  plant.  About 
58  species  are  enumerated,  but  comparatively  few  of  these  are  culti- 
vated. The  genus,  however,  belongs  to  an  order  which  possesses  no 
injurious  plants,  and  a  few  of  the  species  are  well  known  on  account 
of  their  uses. 

S.  officinarum,  Common  Hedge-Mustard,  has  muricate  pilose  leaves, 
a  pilose  stem,  and  subulate  pods  pressed  to  the  rachis.  It  is  a  native 
of  Europe,  and  grows  in  waste  places  and  way-sides,  among  rubbish, 
and  along  the  sides  of  walls.  It  is  plentiful  in  Britain,  and  also  the 
north  of  Africa.  The  whole  plant  is  warm  and  acrid,  and  is  often 
cultivated  for  use  as  a  pot-herb. 

S.  Irio,  London  Rocket  or  Broad-Leaved  Hedge-Mustard.  Stem  and 
leaves  smooth  ;  leaves  runcinate  ;  lobes  toothed  ;  pod  erect.  It  is  a 
native  of  waste  places  throughout  Europe,  but  especially  about 
London.  It  is  said  to  have  entirely  covered  the  ground  in  the 
following  spring  of  the  great  fire  of  London  in  1666.  The  former 
species  is  also  remarkable  for  appearing  on  the  ground  where  fires 
have  existed. 

S.  Sophia,  Five-Leaved  Hedge-Mustard,  or  Flixweed.  Leaves  doubly 


pinnatifid,  slightly  hairy ;  lobes  linear  or  oval ;  pedicels  four  times 
longer  than  the  calyx  ;  petals  shorter.  It  grows  on  dry  banks,  waste 
ground,  dung-hills,  and  among  rubbish  in  most  parts  of  Europe.  It 
is  frequent  in  Great  Britain. 

S.  millefolium,  Millfoil-Leaved  Flixweed.  Leaves  somewhat  tripin- 
nate,  hoary ;  lobules  blunt,  small ;  stems  shrubby ;  petals  larger  than 
the  calyx.  A  nativo  of  Teneriffe,  on  the  rooks  in  the  lower  parts  of 
the  island.    It  is  a  small  branched  shrub,  with  corymbose  flowers. 

S.  strictissimum,  Spear-Leaved  Hedge-Mustard.  Leaves  lanceolate, 
stalked,  toothed,  pubescent.  It  has  intensely  yellow  flowers,  with 
pods  two  inches  long  ;  the  stem  is  ereot,  and  branching  at  the  top. 

SISYRINCHITJM.  [Iihdace*:.] 

SITTA,  a  genus  of  Birds  belonging  to  the  family  Certhiadoe.  Mr. 
Swainson  places  the  genus  in  the  sub-family  Sittince,  being  the  second 
of  his  family  Certhiadce.  Prince  Bonaparte  makes  it  the  first  sub- 
family of  that  family. 

It  has  the  following  generic  characters  :— Bill  straight,  cylindrical, 
slightly  compressed,  subulated,  acuminated.  Tongue  short,  horny, 
and  armed  at  the  point.  Nostrils  basal  and  rounded,  partly  hidden 
by  reflected  bristles.  Feet  with  three  toes  before  and  one  behind,  the 
outer  toe  being  joined  at  its  base  to  the  middle  one ;  hind  toe  of  the 
same  length  as  or  longer  than  the  middle  one,  with  a  long  and  hooked 
claw.  Tail  of  12  feathers.  Wings  rather  short;  the  first  quill  very 
short,  the  third  and  fourth  the  longest.  (Gould.) 

S.  Europwa,  the  Common  Nuthatch,  or  Nutjobber.  The  plumage 
above  is  fine  blue-gray;  quills  and  base  of  tail-feathers,  except  the 
two  middle  ones,  black,  the  outer  tail-feather  on  each  side  with  a 
black  spot  near  the  tip.  A  black  band  passes  from  the  bill  through 
the  eye  down  the  sides  of  the  neck,  ending  abruptly  near  the 
shoulders;  throat  whitish;  rest  of  plumage  below  rufous-brown 
blending  into  chestnut  on  the  flanks;  bill  and  feet  black;  iris  hazel. 
Sexes  alike. 


Common  Nuthatch  (Sitta  Europcta), 


This  bird  is  in  all  probability  the  SiVrrj  of  the  Greeks,  and 
Sitta  of  the  Latins.  It  is  the  Ziolo,  Picchio  Grigio,  Raparino,  and 
Picchio  Formicajo,  of  the  Italians;  Muratore  of  Savi;  Torchepot  and 
Pic-Magon  of  the  French ;  Kleiber  and  Blauspecht  of  the  Germans  ; 
Notwacka  and  Notpacka  of  the  Swedes ;  Spcett-Meise  of  the  Danes ; 
Nat-Bake  of  Brunnich  :  Klener  Nusszhacker  of  Kramer ;  and  Delor 
y  Cnau  of  the  Welsh. 

Like  the  Woodpeckers  and  Creepers,  the  Nuthatch  runs  with 
facility  upon  and  about  the  trunks  aud  branches  of  trees ;  but  the 
tail,  which  is  short  and  rounded,  is  of  no  assistance  to  the  bird  in  its 
progress.  Unlike  the  Woodpeckers,  however,  the  Nuthatch  runs  with 
the  head  downwards  as  well  as  upwards,  and  indeed  the  former 
position  of  the  head  appears  to  be  the  favourite  one ;  it  generally 
alights  on  a  branch  with  the  head  in  the  downward  position,  and 
sleeps  in  that  posture.  It  is  almost  constantly  in  motion.  Its  food 
consists  of  insects  aud  their  larvae,  berries,  and  nuts.  The  latter  it 
fixes  in  some  chink,  and  cracks  them  by  repeated  strokes  of  the  bill. 
"It  is  a  pretty  spectacle,"  says  Willughby,  "to  see  her  fetch  a  nut 
out  of  her  hoard,  place  it  fast  in  a  chink,  aud  then,  standing  above 
it,  with  its  head  downwards,  striking  it  with  all  its  force,  break  the 
shell  and  catch  up  the  kernel."  The  same  author  found  beetles  in 
the  muscular  stomach  or  gizzard  of  one  opened  by  him.  The  filbert 
gives  the  Nuthatch  but  comparatively  little  trouble ;  but  the  more 


son 


SKELETON. 


denBe  haael-nut  calls  forth  groator  energies,  aud  when  employed  upon 
one  of  those  nuts,  the  bird  makes  the  neighbourhood  resound  with 
the  strokes  of  its  bill.  Its  call-note  in  the  spring  is  a  clear  shrill 
whistle.  The  nest  is  generally  made  with  only  a  fen  dry  leaves  in  the 
hole  of  a  tree,  and  the  eggs,  which  aro  from  five  to  seven  in  number, 
are  of  grayish-white  spotted  with  reddish-brown.  If  the  hole  selected 
be  too  large,  the  bird  plasters  up  a  part  of  it  with  mud,  and  will 
renew  the  plaster  if  destroyed,  whence  ono  of  its  French  names. 

The  femalo,  when  surprised  on  the  eggs  or  her  young,  makes  a 
most  determined  defence  with  bill  aDd  wings,  hissing  at  the  intruder 
violently  at  the  same  time.  It  seems  indeed  to  be  a  very  attached 
bird.    The  old  French  quatrain  says — 

"  Lc  Torchcput  <  l  «i  femollo  ensemble 
Vivrnt  cn  paix  tout  lc  long  de  r I isto. 
Parquoy  Ton  dit,  que  qui  est  nrrcste 
A  son  mosnage  au  Torchepot  rcssemble." 

Of  its  bravery  and  courago  when  made  captivo,  a  painful  story  is 
told  in  the  '  Magazine  of  Natural  History.'  A  Nuthatch  had  been 
winged  by  a  sportsman,  and  was  put  into  a  small  cago  made  of  oak 
and  wire.  During  a  night  and  day,  the  period  of  his  confinement, 
his  tapping  labour  was  incessant,  and  at  the  end  of  that  time  the 
wood-work  of  his  prison  was  pierced  and  worn  like  worm-eaten 
timber.  His  impatience  of  his  situation  was  excessive ;  his  efforts  to 
escape  were  unremitted,  aud  displayed  much  cunning  and  intelligence. 
He  was  fierce  and  fearlessly  familiar,  and  voraciously  devoured  the 
food  placed  before  him.  His  hammering  is  described  as  having  been 
peculiarly  laborious,  for  he  did  not  peck  as  other  birds  do,  but  taking 
a  firm  grasp  with  his  great  feet,  he  turned  upon  them  as  upon  a 
pivot,  striking  with  his  whole  weight,  and  thus  assuming  with  his 
body  the  appearance  of  the  head  of  a  hammer  in  motion.  This 
unfortunate  bird  sank  at  the  close  of  the  second  day  under  the  com- 
bined effects  of  his  vexation,  assiduity,  and  voracity.  The  Rev.  T.  L. 
Bree  mentions  one  which  he  caught  in  a  common  brick-trap  :  when 
the  bird  was  found,  the  bill  appeared  to  be  truncated,  and  he  inferred 
that  it  had  been  fairly  ground  down  to  about  two-thirds  of  its  original 
length  by  the  pecking  of  the  bird  at  the  bricks  in  its  efforts  to  escape. 

This  bird  is  an  inhabitant  of  Europe  generally. 

Mr.  Gould  describes  aud  figures  two  other  speoies,  S.  rupestris  and 
S.  Asiatica,  in  his  'Birds  of  Europe.' 

The  genus  is  found  in  India  and  America ;  and  there  are  closely 
allied  forms  in  the  Indian  Archipelago  and  in  Australia. 

SIUM,  a  genus  of  Plants  belonging  to  the  natural  order  Umbelliferoi. 
The  calyx  possesses  5  teeth  or  is  obsolete  ;  petals  obcordate,  with  au 
inflexed  point,  or  entire  and  07ate ;  fruit  laterally  compressed  or  con- 
tracted, and  subdidymous,  crowned  with  the  reflexed  styles  with  their 
depressed  bases ;  carpels  with  5  equal  filiform  rather  obtuse  ridges,  of 
which  the  lateral  ones  are  marginal ;  interstices  with  one  or  mnny 
vittaj ;  seed  subterete.  The  universal  involucre  varies ;  the  partial 
one  is  composed  of  many  leaves. 

S.  Sisarum,  Skirret,  is  the  best-known  plant  of  this  genus.  The  root 
is  composed  of  fascicles  of  fusiform  tubers ;  stem  terete ;  leaves  pin- 
nate, upper  ones  ternate ;  leaflets  ovato-lanceolate,  acute,  serrated  ; 
involucre  of  5  reflexed  leaves ;  commissure,  according  to  Koch,  with  4 
vittaJ.  It  has  white  flowers.  The  tubers  of  the  root  are  about  the 
size  of  the  finger,  and  were  formerly  greatly  esteemed  iu  cookery,  but 
are  now  gone  much  into  disuse.  The  French  call  this  plaut  Ohervis, 
the  Germans  Zucker-Wurzel,  and  iu  the  north  of  Scotland,  where 
it  is  much  eaten  when  cooked,  it  is  called  Crummock.  It  is  a  native 
of  China. 

S.  nodifiorum,  Fool's  Water-Cress,  or  Procumbent  Water-Parsnip, 
possesses  a  rooting,  procumbent,  striated  stem  ;  pinnate  leaves,  oblong 
equally  serrated  leaflets ;  umbels  sessile,  opposite  the  leaves.  It  is  a 
native  of  Europe,  in  ditches  and  rivulets,  and  is  common  iu  Great 
Britain.  A  small  and  large  variety  are  recorded,  the  one  not  attaining 
more  than  three  or  four  inches  in  height,  the  other  as  many  feet. 

S.  latifolium,  Broad-Leaved  Water-Parsnip,  has  oblong-lanceolate 
leaflets,  equally  serrate,  pointed ;  umbels  terminal.  It  is  found  in 
ditches  and  watery  places  in  Great  Britain. 

S.  august  if  olium,  Narrow-Leaved  Water-Parsnip,  has  an  erect  stem  ; 
leaflets  unequally  lobed  and  serrated,  umbels  peduuculate,  opposite  to 
the  leaves.    It  is  common  in  Great  Britain. 

SIVATHERIUM  (from  Siva,  an  Indian  deity),  a  genus  of  extinct 
animals  belonging  to  the  family  Elephantidce.  The  remains  of  species 
of  this  remarkable  genus  were  found  by  Dr.  Falconer  aud  Colonel 
Cautley  in  the  valley  of  Mackauda,  in  the  Scwalik  Hills  of  the 
Himalaya. 

Two  species  of  this  genus,  S.  giganteuni  and  Perimense,  have  beeu 
described.  A  cranium,  lower  jaw  and  teeth,  and  bones  of  the 
extetnities  of  S.  giganteum  are  now  in  the  British  Museum.  The  skull 
of  this  animal  is  nearly  as  long  as  that  of  the  Elephant,  the  ueck  was 
shorter  and  stronger  than  in  the  Giraffe.  The  posterior  portion  of 
the  skull  is  greatly  developed,  and  formed  of  cellular  cavities,  as  in  j 
the  Elephant.  "  The  face  is  short,  and  the  nasal  bones  are  remarkable 
for  the  manner  in  which  they  are  prolonged  into  a  pointed  arch  above 
the  external  nostrils,  indicating  a  trunk,  or  proboscis.  The  very 
inclined  direction  of  the  front  of  the  face  iu  relation  to  the  triturat- 
ing surface  of  the  teeth,  imparts  a  physiognomy  altogether  peculiar,  j 
Two  horns  arise  from  the  brow  between  the  orbits,  and  diverge  from 


each  other,  and  it  is  probable  that  the  posterior  protuberances  of  the 
forehead  also  supported  a  pair  of  short  massive  horns."  (MuntelL) 

When  living  the  Sivathcrium  must  have  resembled  an  immense  (Jnu, 
or  Antelope,  with  a  short  thick  head  surmounted  with  two  pairs  of 
horns.  Tho  front  pair  of  these  horns  were  small,  whilst  those  behind 
were  probably  palmated.  Tho  eyes  were  small,  and  it  had  a  nasal 
proboscis,  an  organ  unknown  amongst  tho  Ituminantia. 

( Man  tol  1 ,  Petrifactions  and  their  Teachings ;  Journal  of  the  Asiatic 
Society.) 

SKAPOLITH.  [Soafoute.] 

SKATE.  [Raiid^;.] 

SKELETON  (from  o-KfAtw, '  I  dry,')  is  tho  name  applied  to  those 
harder  parts  of  organised  bodies  which  form  the  framework  upon 
which  the  softer  tissues  are  fixed.  It  is  more  particularly  applied  to 
the  collection  of  bones  which  in  an  animal  either  serve  as  fixed  points 
for  the  attachment  of  tho  soft  parts,  or  form  cavities  for  inclosing  and 
protecting  important  organs,  or  constitute  the  apparatus  of  support 
and  the  passive  instruments  of  voluntary  motion. 

In  this  articlo  we  shall  confine  ourselves  to  the  description  of  the 
bones  as  they  are  found  in  tho  human  body.  Iu  the  article  Vertebra 
will  be  found  an  account  of  the  common  plan  of  the  Vertebrate 
Skeleton  of  Man,  in  relation  to  the  lower  animals,  as  well  as  of  the 
plan  on  which  tho  skeleton  is  constructed  in  the  higher  and  lower 
animals. 

The  human  skeleton  is  divided  into  three  principal  parts  :  the 
Trunk  (2),  the  Head  (1),  and  tho  Extremities  (3  and  4).  Neither  the 
whole  number  of  bones  composing  it  nor  that  iu  each  main  division 
can  be  exactly  stated,  for  many  which  are  in  early  life  separated,  are 
subsequently  united  ;  but  as  an  approximation,  the  following  enume- 
ration may  be  adopted  :— Cranium,  8;  face,  14;  internal  ears,  8; 
vertebral  column,  24  ;  chest,  26;  pelvis,  11;  upper  extremities,  68 ; 
lower  extremities,  64  :  in  the  whole,  223. 

Fig.  1. 


The  Trunk  is  composed  of  the  spine,  or  vertebral  column  (extend- 
ing from  a  to  d  in  the  annexed  Jig.  2),  the  chest,  including  the  ribs 
and  sternum  or  breast-bone  (c),  and  the  pelvis,  the  circle  of  bones  on 
which  the  spine  rests.  The  spine  is  the  column  of  bones  which,  iu 
the  erect  posture,  supports  the  head  on  its  summit  {a),  and  rests  with 
its  base  (d)  upon  the  sacrum.  It  consists  of  24  bones,  called  verte- 
brae (from  'verto,'  I  turn),  because  it  is  their  motion  upou  each 
other  which  enables  the  trunk  to  be  turned  round.  Of  the  24,  the  7 
upper  (a — b)  are  called  cervical,  the  12  middle  (6 — c)  dorsal,  and 
the  5  lowest  (c — d)  lumbar  vertebra?.    With  the  exception  of  the 
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first  two,  they  are  all  connected  by  interposed  discs  of  a  very  elastic 
(substance,  the  intervertebral  cartilages. 

Fig.  2. 


I 


The  general  characters  of  the  Vertebra  may  be  best  studied  on  one 
from  the  lumbar  region ;  in  which  the  following  parts,  common  to 
nearly  all  of  the  24,  are  well  marked  : — a  body,  a  ring,  a  spinous  pro- 
cess, two  transverse  processes,  four  articulating  processes,  and  four 
notches.  In  the  annexed  plate  two  lumbar  vertebrae  are  represented  : 
that  in  the  figure  A,  as  seen  obliquely  from  behind,  from  above,  and 
from  the  right  side;  and  that  in  the  figure  B,  as  seen  from  above  ard 
behind. 


Fig.  3. 
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The  Body  (1)  is  a  disc  of  bone  with  a  nearly  oval  outline,  larger 
above  and  below  than  at  its  middle,  and  having  its  greatest  dimension 
from  side  to  side.  Its  texture  is  spongy,  invested  with  a  thin  layer 
of  compact  tissue.  Its  upper  and  lower  surfaces,  by  which  it  is 
affixed  to  the  two  adjacent  intervertebral  cartilages,  are  nearly  flat, 
and  slightly  marked  by  radiating  lines.  At  its  posterior  border  the 
oval  outline  is  interrupted  by  a  slight  concavity  (2),  which  forms  a 
portion  of  the  ring  surrounding  the  spinal  marrow,  and  in  which 
there  are  several  apertures  larger  than  those  on  the  rest  of  the  body, 
£or  the  exit  of  the  veins  from  the  interior. 

To  either  side  of  the  posterior  part  of  the  body,  and  near  its  upper 
border,  is  affixed  one  of  the  extremities  of  the  arch  (3)  by  which  the 


ring  is  completed  behind.  It  is  composed  of  two  fiat  laminae,  which 
spring  from  the  sides  of  the  body,  and  meet  at  an  obtuse  rounded 
angle  in  the  middle  line  behind,  where  they  bear  the  spinous  process 
(5).  The  space  (4)  included  between  the  body  and  these  laminae  is 
called  the  vertebral  foramen  ;  it  is  occupied  by  the  spinal  cord  ;  it  is 
of  a  somewhat  triangular  form,  and  in  the  lumbar  vertebras)  is  of  large 
size. 

Close  to  the  attachments  of  the  laminae  to  the  body  there  is  in  each 
of  their  borders  a  rounded  notch  (6) ;  and  when  the  vertebrae  are 
applied  one  on  another,  these  notches  form  oval  holes  (the  interverte- 
bral foramina,  see  next  figure  (8),  through  which  the  spinal  nerves 
pass,  one  pair  going  out  between  each  two  vertebrae.  [Nervous 
System.]  To  the  rest  of  the  laminae  are  attached  the  interlaminar 
ligaments,  or  ligamenta  subflava,  bands  of  very  elastic  tissue  by  which 
the  spaces  between  the  adjacent  arches  are  filled  up,  and  the  spinal 
canal  completed  behind,  as  it  is  by  the  intervertebral  cartilages  before. 

The  Spinous  Process  (5)  is  a  broad  fiat  quadrilateral  portion  of  bone 
directed  horizontally  backwards  from  the  meeting  of  the  laminae.  Its 
posterior  border  is  thickened,  and  to  it,  as  well  as  to  the  upper  and 
lower  borders,  are  attached  strong  ligaments  binding  the  spinous  pro- 
cess of  each  vertebra  to  those  next  above  and  below  it.  The  trans- 
verse processes  (7)  project  horizontally  outwards  on  either  side  ;  they 
are  thin  and  long,  and  are  enlarged  and  rough  at  their  ends,  to  which 
several  strong  muscles  and  ligaments  are  attached.  The  articulating 
processes  are  flat  and  oval ;  each  has  a  smooth  surface,  by  which  it  is 
connected  with  the  corresponding  part  of  the  next  vertebra  above  or 
below.  The  upper  pair  (8)  are  set  most  widely  apart,  and  their  articu- 
lating surfaces  are  concave  and  turned  inwards ;  the  lower  pair  (9) 
are  nearer  together,  and  have  their  articulating  surfaces  turned  out' 
wards.  When  the  lumbar  vertebrae  are  put  together,  the  lower  pro- 
cesses of  each  are  locked  within  the  upper  processes  of  the  one  next 
below,  so  that  scarcely  any  lateral  or  rotatory  motion  is  in  this  part 
of  the  spine  possible. 

The  Dorsal  Vertebrae,  which  in  the  adjacent  plate  are  drawn,  as 
seen  in  A  and  B,  from  behind  and  from  the  left  side,  and  in  C  from 
Fig.  4. 


before  and  from  the  same  side,  have  the  same  general  characters  as 
the  lumbar,  but  are  distinguished  from  them  by  the  following : — 

The  body  (1)  is  small  but  deep,  and  longer  from  before  backwards 
than  in  any  other  direction ;  its  general  outline  is  heart-shaped  ;  it  has 
at  each  border,  just  in  front  of  the  attachment  of  the  laminae,  a 
shallow  depression  (2) ;  and  when  the  vertebrae  are  set  together,  the 
depressions  on  either  side  of  each  adjacent  pair  form  one  cavity,  into 
which  the  head  of  one  of  the  ribs  (0  3)  is  received  for  articulation. 
The  laminae  are  broad  and  thick  ;  the  vertebral  foramen  is  oval  and 
small.  The  spinous  process  (5)  is  long  and  narrow,  and  projects 
obliquely  downwards ;  those  of  adjacent  vertebrae  are  imbricated  at 
their  bases  (fig.  B).  The  transverse  processes  (6)  are  long  and  directed 
backwards  as  well  as  outwards ;  each  of  them  (except  those  of  the 
two  last  vertebrae)  has  a  smooth  surface  in  front  of  its  outer  extremity, 
by  which  it  articulates  with  the  tubercle  of  the  corresponding  rib. 
The  articulating  processes  (7),  both  superior  and  inferior,  are  equally 
wide  apart ;  the  former  have  their  smooth  surfaces  turned  backwards; 
the  latter  theirs  forwards.  The  notches  and  foramina  are  smaller 
than  in  the  lumbar  vertebrae. 

The  Cervical  Vertebrae,  of  which  one  is  represented  in  the  following 
cut,  as  seen  from  behind  and  above,  are  distinguished  by  the  body  (2) 
being  small,  broad,  and  shallow,  and  wider  above  than  below.    In  its 
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upper  Biirfnco  also  it  Las  two  elevations  (1),  between  which  tile  lower 
part  of  tho  vertebra  uoxt  above  iH  received.  Tlio  lamina  (3)  of  tho 
»rch  nre  long  and  narrow,  and  inclose  a  largo  somewhat  triangular 
vertebral  foramen  (4).  The  spinous  process  is  short  and  bifurcated. 
Tho  transverse  processes  (0)  are  short,  horizontal,  and  bifurcated; 
aud  each  has  a  foramen  at  its  base,  through  which  tho  vortebral  artery 
passes.  Tho  superior  articular  processes  havo  their  smooth  oval 
surfaces  directed  backwards  and  inwards,  and  they  receive  between 
them  the  inferior  prooess.es  of  tho  vertebra  next  above,  whose  articular 
surfacos  are  turned  in  tho  opposite  direction. 

Fig.  5. 


But  these  distinctive  characters  of  the  several  sets  ot  vertebra)  are 
only  general :  they  are  merged  at  the  extremes  of  each  set,  the  lowest 
dorsal  being  very  like  the  upper  lumbar,  and  the  upper  dorsal  like 
the  lowest  cervical.  Some  single  vertebra;,  moreover,  have  particular 
character?.  The  first  of  tho  cervical  set,  or  Atlas,  is  scarcely  more 
than  a  flat  ring  of  bone  with  two  long  transverse  processes,  two 
superior  articulating  processes,  with  largo  oval  concave  surfaces 
opposed  to  those  of  the  occipital  bone,  and  two  inferior,  with  large 
flat  horizontal  surfaces,  which  articulate  with  those  of  the  second 
vertebra.  By  the  former  joint  the  chief  movements  of  depression 
and  elevation  of  the  head  upon  the  neck  are  permitted;  by  the  latter, 
those  of  rotation.  The  second  cervical  vertebra  (named  Axis,  or 
Vertebra  Deutata)  has  a  large  pointed  process,  which  rises  from  tho 
upper  part  of  its  body,  and  is  inclosed  in  a  ring  formed  by  the  anterior 
half  of  the  Atlas,  and  a  transverse  ligament  passing  from  one  side  to 
the  other  of  its  body.  In  this  ring  the  process  of  the  Axis  rotates 
freely ;  or  rather,  the  Atlas,  with  the  head  supported  on  it,  moves 
round  that  process,  and  upon  the  flat  superior  articulating  surfaces  of 
the  Axis.  The  seventh  cervical  vertebra  has  a  remarkably  long 
spinous  process,  to  which  is  attached  tho  Ligamentum  Nucha;,  a 
strong  elastic  band  for  the  support  of  the  head  when  inclined  forwards, 
but  which,  as  well  as  the  spinous  processes  of  all  the  adjacent  verte- 
bra;, is  much  more  developed  in  animals  that  move  horizontally  and 
graze,  than  in  man.  This  vertebra  is  also  marked  by  having  a  small 
rib-like  process  in  front  of  its  transverse  process ;  it  is  a  rudimental 
rib,  and  is  analogous  to  the  cervical  ribs  of  serpents  aud  many  other 
animals  in  whom  the  chest  is  more  elongated  than  in  man.  The  first 
and  the  last  three  dorsal  vertebra)  have  each,  at  the  upper  borders  of 
the  body,  surfaces  for  articulation  with  the  whole  head  of  the  corre- 
sponding rib.  The  fifth  lumbar  has  its  lower  surface  cut  obliquely 
upwards  to  articulate  with  the  top  of  the  sacrum  and  form  the  pro- 
montory of  the  pelvis. 

Viewed  as  a  whole,  the  human  vertebral  column  forms  a  kind  of 
pyramid  with  its  base  at  the  sacrum,  and  its  truncated  summit  at  the 
head.  It  is  not  however  regularly  pyramidal;  for,  as  seen  from  the 
front,  it  becomes  gradually  smaller  from  the  base  to  the  fourth  dorsal 
vertebra;  then  it  widens  to  the  seventh  cervical,  and  then  again 
becomes  narrower  to  the  second.  In  the  adult  it  has  well-marked 
curvatures.  (Fig.  2.)  From  the  head  it  is  first  curved  slightly  for- 
wards to  the  last  cervical  vertebra  ;  then  its  dorsal  portion  forms  an 
arch  with  its  convexity  backwards  and  ending  at  the  last  dorsal ;  and 
then  again  in  the  lumbar  region  it  arches  forwards  to  the  base  of  the 
last  lumbar  vertebra.  These  directions  of  the  column  have  relations 
to  the  naturally  erect  posture  of  the  human  body  [Man]  :  in  corre- 
spondence with  them  the  bodies  of  the  cervical  and  lumbar  vertebra;, 
and  their  intervertebral  cartilages,  are  thicker  before  than  behind,  and 
those  of  the  dorsal  thicker  behind  than  before. 

The  Spine  serves  several  offices  in  the  economy.  One  is  that  of 
guarding  the  spinal  marrow,  which,  with  the  roots  of  its  nerves,  is 
inclosed  in  the  long  canal  formed  by  the  superposed  rings  of  the 
several  vertebrae.  The  spini-cerebrate  form  of  nervous  system,  which 
consists  of  a  brain  and  longitudinal  axis,  both  placed  on  the  same  side 
of  the  digestive  canal,  is  intimately  connected  with  all  the  rest  of  the 
organisation  of  the  animals  in  which  it  exists ;  and  being  always  in- 
closed in  a  skull  and  spinal  canal,  the  vertebral  column  is  taken  as  the 
most  obvious  character  of  the  four  classes  of  animals  which  have  this 
plan  of  nervous  system.  These  therefore,  namely,  Mammals,  Birds, 
Fish,  and  Beptiles,  are  called  Yertebrata ;  and  the  other  portion  of 
the  animal  kingdom,  whatever  be  the  plan  of  their  nervous  centres, 
Invertebrata. 

The  spine  is  also  the  main  support  of  all  the  rest  of  the  skeleton. 
The  head,  the  ribs,  and  the  pelvis  directly  articulate  with  it ;  and 
through  the  medium  of  the  pelvis  aud  sternum,  it  suspends  both  the 
lower  and  upper  extremities.  It  is  the  passive  instrument  of  all  the 
motions  of  the  trunk,  and  the  centre  about  which  each  of  the  limbs 
as  a  whole  is  moved.    For  these  purposes  it  is  adapted  by  combining 


firmneHH  with  flexibility  and  lightness.  Flexibility  is  obtained  by  its 
being  composed  of  so  many  pieces  separated  from  each  other  by  layers 
of  elastic  tissue  ;  and  its  strength  is  secured  by  these  layers,  winch  aro 
at  tho  same  timo  firm  bonds  of  union,  and  by  numerous  other  strong 
ligaments  pas-sing  from  bono  to  bone.  In  its  own  movement*,  extent 
iH  combined  with  security  by  each  vertebra  (except  tho  fir*t)  having 
but  little  motion  on  those  next  to  it;  the  larger  movement-*  being  the 
result  of  tho  combination  of  n  number  of  such  small  oneH.  The 
directions  of  the  processes  aud  the  diverse  modes  in  which  they  are 
locked  one  within  another,  determine  the  degrees  in  which,  in  each  part 
of  tho  column,  the  several  motions  of  flexion  and  extension  in  all  direc- 
tions, and  of  rotation,  can  be  performed.  The  pyramidal  form  of  the 
whole  is  adapted  to  the  accumulated  weight  which  the  lower  vertebrae 
have  to  bear.  The  curvature  in  the  back  increases  the  capacity  of  the 
chest.  The  spinous  and  transverse  processes  especially  serve  for  the 
attachments  of  muscles  of  the  head,  chest,  back,  shoulders,  and  pelvic. 
The  elastic  cartilages  interposed  between  the  bodies  break  the  chock 
of  any  violence  upon  one  end  of  tho  body,  and  both  they  and  the 
interlaminar  ligaments  tend  to  keep  the  spine  straight,  and  so  diminish 
the  muscular  action  necessary  to  hold  the  body  erect. 

The  base  of  the  spinal  column  rests  on  the  top  of  the  Sacrum 
(fig.  2,  5),  which,  though  commonly  described  as  part  of  the  pelvis,  is 
indeed  a  continuation  of  the  column,  and  is  composed  of  five  or  six 
rudimental  vertebrae,  which  after  about  the  tenth  year  become  con- 
solidated. The  Sacrum  {fig.  0,  A)  has  a  triangular  outline,  the  base 
being  above ;  and  it  articulates  with  tho  last  lumbar  vertebra,  so  as  to 
form  an  obtuse  angle,  the  promontory,  by  means  of  an  intervertebral 
substance  and  the  other  parts  common  to  the  rest  of  the  vertebral 
joints.  Its  anterior  surface,  which  in  the  erect  posture  looks  obliquely 
downwards,  is  concave,  and  on  it  are  four  or  five  transverse  lines,  the 
traces  of  the  divisions  between  the  bodies  of  the  original  vertebra;. 
At  each  end  of  these  lines  are  as  many  holes  (the  anterior  sacral  fora- 
mina), which  give  passage  to  the  anterior  branches  of  the  sacral  nerves. 
Outside  these  holes  the  Sacrum  has  a  smooth  surface  composed  of  the 
coalesced  transverse  processes  of  its  several  vertebrae.  Along  the 
posterior  convex  surface  the  Sacrum  presents  corresponding  traces  of 
its  composition.  Its  upper  border  is  surmounted  by  two  regularly- 
formed  articular  processes,  which  are  connected  with  those  of  the  la9t 
lumbar  vertebra,  and  leading  downwards  from  these,  in  converging 
lines  on  either  side  of  the  middle,  is  a  series  of  slight  elevations,  the 
traces  of  other  rudimental  articular  processes.  Along  the  middle  line 
are  three  or  four  higher  ridges,  the  traces  of  spinous  processes,  and 
between  these  and  the  former  are  on  either  side  four  or  five  foramina, 
which  give  passage  to  the  posterior  branches  of  the  sacral  nerves. 
These  and  the  anterior  sacral  foramina  already  mentioned  are  analogous 
to  the  intervertebral  foramina;  and  they  both  lead  into  the  sacral 
canal,  which  runs  through  the  whole  length  of  the  Sacrum,  and  con- 
tains the  cauda  equina,  or  tuft  of  the  last  roots  of  the  spinal  nerves. 
The  outline  of  the  sacral  canal  is  triangular  ;  it  grows  smaller  from 
above  downwards,  and  is  closed  in  behind  by  a  layer  analogous  to 
the  arches  of  the  regular  vertebra).  It  is  continuous  above  with  the 
spinal  canal,  and  below  is,  in  the  dry  bones,  open  in  the  middle  line, 
the  arch  of  the  last  sacral  vertebra  being  deficient ;  but  in  the  recent 
subject  is  closed  by  dura  mater  and  dense  ligament.  The  sides  of  the 
Sacrum  are  thick  above,  and  become  gradually  thinner  below.  In  the 
former  situation  they  are  marked  by  large  rough  oval  surfaces,  directed 
backwards  and  somewhat  outwards,  by  which  the  Sacrum  is  on  either 
side  articulated  immoveably  with  the  iliac  bones  to  form  the  sacro- 
iliac symphyses.  The  lower  end  of  the  Sacrum  has  a  plain  oval 
surface,  which  is  fitted  to  the  upper  surface  of  the  first  bone  of  the 
coccyx. 

The  Coccyx  is  the  lowest  part  of  the  whole  vertebral  column.  Its 
bones  form  the  interior  frame  of  the  tail  in  brutes,  but  in  man  are 
small,  short,  and  not  more  than  four  or  five  in  number.  The  upper- 
most is  by  far  the  largest,  and  is  surmounted  by  two  processes  called 
Cornua,  the  extremities  of  which  are  adapted  to  those  of  two  similar 
processes  by  which  the  sides  of  the  lower  end  of  the  sacral  canal  are 
bounded.  The  three  or  four  lower  pieces  of  the  Coccyx  have  a  some- 
what oval  outline,  and  are  rather  deeper  than  they  are  broad.  Up  to 
a  late  period  of  life  they  are  articulated  moveably  with  thin  layers  of 
interposed  cartilage. 

The  Sacrum  and  Coccyx  form  the  middle  posterior  part  of  the 
Pelvis  ;  its  sides  and  front  are  formed  by  the  bones  called  Ossa  Inno- 
minata  (fig.  6,  B).  Each  of  these  is  in  the  young  subject  composed  of 
three  parts,  which  are  usually  described  separately,  as  the  Ilium,  or 
Haunch-Bone  (a),  the  Ischium  (6),  and  the  Pubes  (c).  These  three 
meet  at  the  acetabulum  (1),  the  hemispherical  cavity  in  which  the 
head  of  the  thigh  bone  is  lodged,  and  of  which  the  Ischium  forms 
nearly  three-fifths,  the  Ilium  somewhat  more  than  one-fiftb,  and  the 
Pubes  rather  less  than  one-fifth. 

The  Ilium  forms  the  upper  broad  and  expanded  part  of  the  Pelvis. 
Its  outline  is  somewhat  fan-shaped,  and  in  the  greater  part  of  its 
extent  it  is  flat  and  thin.  That  surface  which  is  directed  forwards 
and  inwards  towards  the  cavity  of  the  pelvis  is  slightly  concave,  and 
gives  attachment  to  the  strong  iliac  muscle  by  which  the  thigh  is 
raised  towards  the  pelvis.  Its  upper  border  has  a  thick  strong  rim 
(2),  the  crista  ilii,  to  which  parts  of  the  three  broad  muscles  of  the 
abdomen  are  attached,  and  which  serves  for  a  fixed  point  towards 
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which  the  ribs  are  drawn  down  by  those  muscles  in  strong  expirations. 
The  extremities  of  this  rim,  and  the  anterior  and  posterior  edges  of 
the  ilium,  into  which  it  is  continued,  have  at  either  end  two  strong 
projections  for  the  attachment  of  muscles  of  the  thigh,  which  arc 
named  Spinous  Processes.  In  fig.  6,  3  is  tho  anterior  superior,  and  4 
the  anterior  inferior  spinous  process;  5  is  the  posterior  superior 
spinous  process,  and  C  the  posterior  inferior.  At  the  posterior  part 
of  tho  inner  aspect  of  the  Ilium  is  a  rough  oval  surface,  which  is 
fixed  behind  that  at  the  back  of  the  sacrum,  with  which  its  fore  part 
forms  the  sacro-iliac  symphysis.  (Fig.  2.)  From  the  upper  part  of 
this  symphysis  a  line,  continuous  with  that  of  the  top  of  the  sacrum 
and  the  promontory  of  the  pelvis,  passes  in  a  curve  across  the  lower 
part  of  the  ilium  to  the  upper  and  inner  edge  of  the  pubes,  along 
which  it  is  continued  to  the  middle  line  at  the  symphysis  pubis. 
This  line,  by  which  the  pelvis  is  divided  into  an  upper  and  a  lower 
cavity,  is  called  the  Brim,  and  the  space  it  incloses  is  named  the  Upper 
Strait  of  the  Pelvis.  (Fig.  2.)  At  and  just  below  the  brim  is  the 
thickest  part  of  the  ilium ;  its  inner  surface,  which  is  opposite  the 
acetabulum,  is  smooth,  and  gives  attachment  to  muscles  of  the  pelvis 
and  thigh.  The  outer  and  back  surface  of  the  Ilium  (which  is  repre- 
sented in  fig.  6,  B)  forms  the  Haunch,  that  is,  that  expansion  of  bono 
which  is  felt  above  the  hip-joint.  It  is  marked  by  curved  lines  for 
the  attachment  of  the  strong  glutei  muscles  of  the  buttock,  and  of 
the  ligaments  connecting  it  with  the  sacrum  and  last  lumbar  vertebra. 
At  its  lowest  and  narrowest  part  it  swells  outwards,  and  is  then  sud- 
denly and  deeply  hollowed,  to  form  the  upper  part  of  the  wall  of  the 
acetabulum.  In  this  cavity  it  is  united  -with  the  pubes  before,  and 
the  ischium  behind,  by  flat  surfaces,  which  in  the  adult  bones  are 
indicated  only  by  slightly  elevated  lines  tending  to  the  deepest  part 
of  "the  cavity. 

The  Ischium  is  the  bone  on  whose  lowest  part,  or  tuberosity,  the 
body  rests  in  sitting.  It  is  described  as  composed  of  two  principal 
portions  :  a  body  (7),  consisting  of  the  tuberosity  and  the  thick  strong 
part  above  it ;  and  a  ramus  (8),  which  passes  from  the  tuberosity 
obliquely  upwards,  forwards,  and  inwards.  The  upper  part  of  the 
body  is  united  to  the  lower  part  of  the  ilium,  and  its  outer  and 
anterior  surface  is  deeply  hollowed  to  form  the  lower  and  back  part 
of  the  acetabulum.  At  its  posterior  and  inner  border  there  is  a  strong 
pointed  process,  the  spine  of  the  Ischium  (9),  to  which  one  of  the  main 
ligaments  of  the  pelvis,  the  lesser  sacro-sciatic,  is  attached.  Above  the 
spine,  the  body  of  this  bone  and  the  adjacent  posterior  border  of  the 
ilium,  as  far  as  its  posterior  inferior  spinous  process,  are  cut  out  in  a 
crescentic  form ;  they  thus  form  the  ischiatic  notch,  and,  with  the 
ligament  just  mentioned  and  the  outer  border  of  the  sacrum,  inclose 
an  oval  aperture,  the  great  ischiatic  foramen,  through  which  there  pass 
from  the  pelvis  to  the  thigh  the  pyriform  muscie,  and  the  gluteal, 
ischiatic,  and  pubic  blood-vessels  and  nerves.  Below  the  spine,  another 
foramen,  the  lesser  ischiatic,  is  inclosed  between  the  same  and  another 
stronger  ligament,  the  great  sacro-sciatic,  and  the  lower  part  of  the 
body  of  the  ischium ;  through  this,  together  with  some  vessels  and 
nerves,  passes  the  internal  obturator  muscle,  which,  on  its  way  to  the 
femur,  winds  round  a  smooth  oval  surface  on  the  back  of  the  ischium 
directly  below  its  spine.  The  posterior  thick  surface  of  the  body  is 
rough,  for  the  attachment  of  muscles,  especially  those  of  the  ham- 
strings, which  form  the  greater  part  of  the  back  of  the  thigh.  From 
the  lowest  part  of  the  tuberosity,  and  forming  an  acute  angle  with  it, 
ascends  the  ramus,  which  at  its  anterior  extremity  (10)  unites  with 
the  descending  ramus  of  the  pubes. 

The  Pubes  forms  the  anterior  part  of  each  os  innominatum,  and  is 
composed  of  a  body  (11),  and  a  descending  ramus  (12).  The  body  is 
the  upper,  anterior,  and  larger  part.  At  its  outer  extremity  it  arti- 
culates with  the  ilium  just  below  the  anterior  and  inferior  spine,  from 
which  it  descends  in  an  even  gentle  curve,  over  which  the  iliac  and 
psoas  muscles,  the  chief  vessels,  and  one  of  the  principal  nerves  of  the 
thigh,  pnss  beneath  the  crural  arch.  Its  outer  end  is  hollowed  to  form 
part  of  the  acetabulum.  The  horizontal  part  of  the  body  has  a  some- 
what pyramidal  form  with  three  sides.    Along  its  posterior  and  upper 


border  is  the  line  which  forms  part  of  the  brim  of  the  pelvis.  Near 
the  termination  of  this  line  is  an  elevation,  the  spine  of  the  pubes,  for 
the  attachment  of  one  end  of  the  crural  arch,  the  strong  ligament 
already  mentioned,  whose  other  end  is  fixed  to  the  anterior  Blip  eric* 
spine  of  the  ilium.  The  inner  ends  of  the  bodies  of  the  two  pubic 
bones  are  opposed  by  flat  oval  surfaces,  which,  with  ligaments  and  a 
strong  intermediate  cartilage,  form  the  symphysis  pubis.  From  below 
and  on  the  side  of  this,  the  ramus  descends  outwards  and  backwards  to 
meet  the  ascending  ramus  of  the  ischium,  with  which  it  forms  one  flat 
and  thin  beam.  Between  these  rami  below,  tho  body  of  the  pubes 
above  and  on  the  inner  side,  and  the  meeting  of  the  pubes  and  ischium 
at  the  acetabulum  on  the  outer  side,  is  an  oval  aperture,  the  foramen 
ovale  or  obturatorium  (13),  which  in  the  recent  body  is  nearly  closed 
by  the  obturator  ligament,  and  of  which  the  borders,  as  well  as  the 
surfaces  of  the  ligament,  give  attachment  to  the  two  obturator  muscles, 
which  thence  proceed  to  the  back  of  the  thigh-bone,  which  it  is  their 
office  to  rotate  outwards.  The  space  included  between  the  rami  of 
the  pubes  and  ischia  on  either  side  and  in  front,  and  the  great  sacro- 
sciatic  ligaments,  passing  from  both  borders  of  the  sacrum  and  coccyx 
to  the  tuberosities  of  the  ischia,  behind,  is  named  the  Lesser  Aperture, 
or  Strait  of  the  Telvis.  The  meeting  of  the  two  rami  in  the  middle 
line  makes  the  angle  of  the  pubes. 

The  general  purposes  Borved  by  the  pelvis  are — to  support  the 
abdominal  viscera,  to  inclose  and  guard  those  in  its  own  cavity,  to  give 
insertion  to  muscles  of  the  abdomen,  back,  and  thighs,  and  to  be  such 
an  intermedium  between  the  rest  of  the  trunk  and  the  lower  limbs 
that  the  latter  may  move  freely  and  yet  firmly  support  the  body.  In 
all  its  dimensions  it  is  larger  in  women  than  in  men. 

The  last  main  division  of  the  trunk  is  the  Chest,  or  Thorax,  com- 
posed of  the  dorsal  vertebra;  behind,  the  sternum  in  front,  and  the 
twelve  ribs  and  their  cartilages  on  either  side.  (Fig.  7.)  All  the 
Ribs  articulate  with  the  Spine,  but  only  the  seven  uppermost  on  each 
side  have  distinct  connections  with  the  sternum  ;  these  are  therefore 
called  True  Ribs,  and  the  five  lower  on  each  side  False  Ribs.  Of  these 
last  the  three  upper  have  their  cartilages  united  before  they  reach  the 
sternum;  and  the  two  lower,  which  are  sometimes  called  Floating 
Ribs,  have  short  cartilages,  which  are  not  attached  to  the  sternum 


In  each  of  the  greater  number  of  the  Ribs  there  are  a  head,  a  neck, 
a  tuberosity,  an  angle,  a  body  or  shaft,  and  a  cartilage.  The  head  is 
that  part  which  articulates  with  the  vertebral  column.  It  is  larger 
than  the  neck,  and  its  articulating  surface  has  a  somewhat  oval  out- 
line, and  is  divided  into  two  parts  by  a  transverse  elevation.  This 
elevated  line  corresponds  to  the  intervertebral  cartilage,  to  which  it  is 
affixed  by  a  ligament.  The  motion  permitted  at  the  joint  between  the 
head  of  the  rib  and  the  border  of  each  of  the  vertebra;  next  above  and 
below  it  is  not  extensive ;  but  it  is  sufficient  to  give  the  body  of  each 
rib,  which  has  the  relation  of  a  long  lever  to  the  joint  as  a  fulcrum,  a 
wide  sweep  outwards  and  upwards  in  the  act  of  deep  inspiration.  Pro- 
ceeding onwards  from  the  head,  and  passing  over  the  neck,  which  is 
the  smallest  and  roundest  part  of  the  rib,  the  next  object  is  the 
tubercle,  an  elevation  on  the  posterior  surface,  by  which  the  rib  is 
articulated  with  the  end  of  the  transverse  process  of  the  vertebra 
next  below  it.  Farther  outward  is  the  angle,  an  oblique  projecting 
line  at  which  each  rib  turns  somewhat  more  upwards  and  becomes 
flatter.  The  remainder  of  the  rib  is  its  shaft.  This  is  thin  and  flat; 
its  surfaces  are  both  nearly  smooth,  the  outer  being  slightly  convex, 
the  inner  as  slightly  concave  ;  the  upper  edge  is  rounded ;  the  lower 
(which  is  also  directed  somewhat  outwards)  is  sharp,  and,  from  the 
angle  inwards,  is  grooved  on  its  inner  aspect,  where  the  intercostal 
vessels  and  nerves  lie.  The  end  of  the  osseous  part  of  each  rib  has 
a  rough  surface,  to  which  is  adapted  one  end  of  the  costal  cartilage, 
of  which  the  other  end  (except  in  the  instances  already  mentioned) 
is  attached  to  the  sternum.  The  costal  cartilages  have  each  the  6ame 
general  form  and  direction  as  the  part  of  the  rib  to  which  they  are 
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appended ;  they  may  bo  regarded  as  moro  prolongation!  of  the  ribs, 
the  purpose  of  their  being  cartilaginous  instead  of  bony  being  that 
of  giving  moro  elasticity  to  tho  walls  of  the  chest.  Kaoh  of  them, 
except  tho  first,  is  articulatod  with  a  slight  capacity  of  motion  to  a 
depression  on  tho  border  of  tho  stornum. 

The  Sternum,  or  Breast-lione,  is  single  only  in  tho  adult ;  in  youth 
it  is  composed  of  at  least  two  piecos  (of  which  tho  upper,  fig.  8,  A,  is 
named  Manubrium),  and  in  the  foetus  of  many  more.  Considered  as 
one  bone,  its  form  is  elongated,  broader  and  thicker  above  than  below, 
where  it  terminates  in  a  long  narrow  process,  which  is  generally  carti- 

Fig.  8. 
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laginous,  and  is  named  the  Ensiform  or  Xiphoid  Cartilage  (B).  The 
anterior  surface  of  the  sternum  is  marked  by  four  transverse  lines 
(3,  4,  5,  6),  which  indicate  the  divisions  between  the  five  principal 
parts  of  which  it  is  composed.  These  marks  are  repeated  on  the 
posterior  surface.  Along  its  borders,  there  are  (proceeding  from  above 
downwards),  first,  at  each  of  the  angles  between  its  upper  and  lateral 
edges,  a  shallow  depression  (1),  into  which  the  extremity  of  the 
clavicle  is  received ;  then  immediately  below  this  an  oval  depressed 
surface  (2),  to  which  the  cartilage  of  the  first  rib  is  fixed ;  and  lastly, 
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along  each  side  six  other  similar  surfaces  separated  by  notches,  with 
which  the  cartilages  of  the  six  following  ribs  articulate.   Of  these  six, 
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the  upper  four  aro  placed  at  tho  ends  of  the  trangvorne  linfro  ;  so  that 
each  of  these  ribs  articulates  at  its  stomal  end  with  two  pieces  of  the 
sternum,  just  aa,  at  its  other  extremity,  it  articulates  with  two 
vcrtebrto.    [Rkkhration  ;  Lijnoh.] 

The  Hones  of  tho  Skull  are  divided  into  two  chief  Hots — those  of 
the  Cranium,  or  case  for  the  brain,  and  thoHe  of  the  Face.  Tbey  are 
represented  in  the  annexed  sketches  separated,  yot  in  their  natural 
relative  positions,  in  throo  different  aspects  :  in  fig.  0,  us  neon  from 
the  front;  in  fig.  10,  as  seen  in  profile;  in  fly.  11,  as  seen  when,  after 
removing  the  top  of  the  skull,  one  looks  from  above  upon  the  bottom 
of  its  interior. 

The  Bones  of  tho  Cranium  are — the  Frontal  (a),  the  two  Parietal 
(6),  the  two  Temporal  (c),  tho  Occipital  (d),  the  Sphenoid  (e),  and  the 
Ethmoid  (/) ;  those  of  the  face  are — the  two  Nasal  (g),  the  two 
Superior  Maxillary,  or  Upper  Jaw-bones  (h),  the  two  Palate,  the  two 
Malar  (i),  the  two  Lachrymal  (j),  tho  two  Inferior  Turbinated,  the 
Vomer  (k),  and  the  Inferior  Maxillary  (I). 


Or.  io. 


The  Frontal  Bone  (fig.  12,  a,  I)  forms  the  Forehead  and  the  roof  of 
the  Orbit.  The  front  or  frontal  portion  is  the  larger.  Its  anterior 
surface,  which  is  represented  in  fig.  a,  is  convex  and  smooth ;  it  is 
bounded  below  by  two  arched,  thick,  and  rounded  borders,  separated 
by  a  rough  notch  in  the  middle  line.    The  borders  (1,  1)  are  called 
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the  orbital  arches  or  ridges,  and  they  form  the  front  and  prominent 
part  of  the  orbits.  The  notch  (2)  is  named  the  nasal  notch  ;  on 
either  side  of  it  are  fixed  parts  of  the  upper  jaw,  and  in  the  middle 
the  nasal  bones,  which  rest  behind  on  a  process  called  the  nasal 
Bpine  (3).  At  the  outer  extremity  of  each  orbital  arch  is  the 
external  angular  process  (4,4),  and  at  the  inner  extremity  the  internal 
angular  process  (5,  5) ;  the  former  is  articulated  with  the  malar,  the 
latter  with  the  upper  jaw  and  lachrymal  bones.  Near  the  internal 
process  is  the  Supra-Orbital  Foramen,  or  notch  (6,  C),  through  which 
the  frontal  vessels  and  nerve  pass  from  the  orbit  to  the  forehead. 
Just  above  it,  and  by  its  side,  is  a  rounded  elevation,  the  frontal  pro- 
tuberance (7),  which  marks  the  situation  of  the  subjacent  frontal 
sinuses,  air-cavities,  between  the  two  layers  of  which  the  bone  is 
composed.  They  vary  much  in  size  in  different  persons,  and  com- 
municate with  the  interior  of  the  nose.  On  either  side  of  the  middle 
line,  and  extending  above  the  orbital  ridge,  the  surface  of  the  bone  is 
again  elevated  in  the  superciliary  ridge  (8,  8),  an  arched  prominence 
behind  the  eyebrow.  The  rest  of  this  anterior  surface  is  smooth  and 
even,  but  in  different  persons  its  form  is  as  varied  as  that  of  any 
other  feature.  On  either  side  it  terminates  rather  abruptly  with  a 
curved  border  (9),  which  forms  the  front  boundary  of  the  temporal 
fossa  (10),  and  behind  which  there  is  a  smooth  surface,  to  which  the 
fore  part  of  the  temporal  muscle  is  attached. 

The  posterior  or  cerebral  surface  of  the  Frontal  bone  {fig.  12,  b)  is 
concave.  Along  the  middle  line  there  is  a  broad  groove  (1),  in  which 
a  part  of  the  longitudinal  sinus  [Brain]  lies ;  and  at  the  fore  and 


Fig.  12. 


lower  end  of  this  a  ridge,  to  which  a  process  of  dura  mater  called  the 
Falx  is  attached.  The  ridge  ends  at  a  hole  named  the  Foramen 
Caecum.  The  rest  of  this  surface  is  marked  by  depressions  and 
ridges  fitting  to  the  convolutions  of  the  surface  of  the  brain. 

The  orbital  portions  (b,  3,  3)  of  the  frontal  bone  are  thin  plates 
extending  almost  horizontally  backwards  from  the  orbital  arches. 
Between  their  inner  borders  is  a  space,  the  ethmoid  notch,  into  which 
the  ethmoid  bone  fits,  and  just  anterior  to  which  are  the  apertures 
(4,  4)  leading  into  the  frontal  sinuses.  The  under  surface  of  each 
plate  is  concave,  smooth,  and  even ;  and  has  at  its  outer  and  fore  part 
a  shallow  depression,  in  which  the  lachrymal  gland  is  lodged,  and  at 
its  inner  and  fore  part  a  mark  to  which  the  pulley  of  the  trochlearis 
muscle  of  the  eye  is  attached.  The  upper  surface  is  marked  in  corre- 
spondence with  the  irregularities  of  the  under  part  of  the  anterior 
lobe  of  the  brain,  which  rests  upon  it. 

The  posterior  and  upper  mai-giu  of  the  frontal  bone  (b,  5,  5)  is 
joined  by  the  coronal  suture  to  the  two  parietal  bones ;  and  it  is  cut 
obliquely  in  such  a  manner  that  its  edges  rest  upon  theirs  above,  and 
theirs  overlap  its  below.  The  lower  part  of  this  margin  is  covered  by 
the  aloe  of  the  sphenoid,  where  they  rise  into  the  temporal  fossae. 
The  frontal  is  usually  in  the  adult  only  a  single  bone,  composed  (as  all 
the  bones  in  the  middle  plane  of  the  skeleton  are)  of  two  equal  and 
6imilar  halves  :  these  are  developed  separately,  and  they  sometimes 
remain  undivided  by  a  continuation  of  the  sagittal  suture  which 
passes  from  between  the  two  parietal  straight  down  the  middle  of  the 
frontal. 

The  construction  of  the  Parietal  Bones,  which  form  all  the  upper 
and  middle  part  of  the  skull,  is  very  simple.    In  fig,  13,  at  a  the 


exterior,  and  at  b  the  interior,  of  the  right  parietal  is  represented. 
They  are  quadrilateral,  and  of  nearly  equal  thickness  throughout. 
The  outer  convex  surface  is  everywhere  smooth,  except  at  its  lower 
border  (1),  where  it  is  overlapped  by  the  temporal  bone  in  the 
squamous  suture,  and  just  above  this  part,  where  there  is  a  slight 
arched  ridge  (2)  for  the  attachment  of  a  portion  of  the  temporal 
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muscle.  The  inner  concave  surface  has  impressions  of  the  cerebral 
convolutions,  and  a  deep  branching  groove,  which,  beginning  at  the 
fore  and  lower  angle  (3),  thence  ramifies  diffusely.  It  lodges  tho 
middle  meningeal  artery  of  the  dura  mater.  [Bbain.]  Along  the 
upper  border  is  a  broad  shallow  groove  (4),  which  lodges  part  of  the 
longitudinal  sinus,  and  is  continuous  with  that  on  the  interior  of  the 
frontal  bone.  The  borders  of  the  parietal  bones  are  all,  except  the 
lower,  deeply  and  irregularly  indented ;  and  by  the  dove-tailing  of 
such  irregular  teeth  they  form,  with  the  frontal  bone  in  front,  the 
coronal  suture,  with  the  occipital  behind,  the  lambdoidal,  and,  in  the 
middle  line  at  their  own  meeting,  the  sagittal. 

The  Temporal  Bones  (fig.  14,  as  seen  from  without)  are  placed  in 
the  middle,  lateral,  and  inferior  parts  of  the  skull.  They  present 
each  three  distinguishable  parts,  which  in  the  foetus  are  separated — 
namely,  a  Squamous  portion  (1),  which  forms  the  middle  of  the  side 
of  the  skull ;  a  Mastoid  portion  (2),  which  forms  the  thick  pro- 
tuberance that  may  be  felt  behind  the  ear ;  and  a  Petrous  portion 
(not  visible  in  fig.  14,  but  in  fig.  11  marked  c),  which  passes  from  the 
lower  part  of  the  squamous  forwards  and  inwards  in  the  base  of  the 

Fig.  14. 


skull.  The  squamous  bone  or  portion  has  a  roundish  form.  Its  upper 
edge  covers  in  the  lower  border  of  the  parietal.  Its  exterior  surface  is 
smooth,  and  gives  attachment  to  some  of  the  temporal  muscle.  At 
the  hinder  part  of  its  lower  border  is  an  oval  aperture  (3)  leading  to 
the  Meatus  Auditorius  Extemus  [Ear],  a  passage  which  goes  forwards 
and  inwards  to  the  tympanum  in  the  interior  of  the  petrous  portion. 
Immediately  anterior  to  this,  and  under  the  fore  part  of  the  bone,  is 
the  Glenoid  Cavity  (4),  a  deep  transversely  oval  hollow,  with  which 
the  condyle  of  the  lower  jaw  is  articulated,  and  behind  which  is  a 
narrow  chink,  the  Fissura  Glaseri,  separating  it  from  a  strong  ridge 
which  runs  along  the  upper  surface  of  the  petrous  bone.  In  front  of 
the  glenoid  cavity  is  a  prominence,  which  forms  its  border,  the  Tuber 
Articulare  (5) ;  and  from  its  outer  part  there  proceeds  horizontally 
forwards,  as  if  springing  from  the  tuber  and  two  other  slightly 
elevated  lines  running  backwards,  a  long  narrow  portion  of  bone,  tho 
Zygomatic  Process  (6),  the  enlarged  end  of  which  joins  a  short 
process  of  the  malar  bone  to  form  the  Zygoma,  an  arch  beneath 
which  the  temporal  muscle  plays,  and  whose  size  and  strength  are 
generally  in  direct  proportion  to  those  of  that  muscle,  and  to  the 
force  with  which  the  lower  jaw  is  worked  in  gnashing  with  the  teeth. 
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Behind  the  meatus  auditorius  is  the  Mastoid  portion.  It  is  pro- 
longed downwards  in  a  strong  conical  projection,  the  mastoid  process 
(7)  giving  insertion  to  muscles  upon  and  just  abovo  it,  and  of  which 
the  interior  is  occupied  by  numerous  cells  communicating  with  tho 
cavity  of  the  tympanum.  Behind  and  within  the  mastoid  process  is 
the  digastric  groove,  to  which  the  muscle  of  the  same  name  is  attached ; 
and  farther  back  another  more  shallow  groove  for  tho  trachelo-mastoid 
musole. 

The  cerebral  surface  of  tho  Squamous  Portion  has  a  very  obliquely 
cut  and  grooved  upper  border,  which  articulates  with  tho  lower  border 
of  the  parietal  bone.  On  tho  same  surface  of  tho  mastoid  portion  is 
a  deep  fossa,  which  lodges  part  of  tho  lateral  sinus.  Both  are  marked 
by  the  impressions  of  the  brain. 

The  Petrous  Process  or  portion  of  the  temporal  bono  (fig.  11,  c)  has 
received  its  name  from  the  peculiar  hardness  of  its  tissue.  It  has  tho 
form  of  an  irregular  threo-sided  pyramid,  directed  from  either  side 
forwards  and  inwards,  and  fitting,  at  the  base  of  tho  skull,  into  the 
angle  left  between  the  sphenoid  and  the  occipital  bones  (e  and  d).  Its 
base  is  affixed  to  the  interior  and  lower  part  of  the  squamous  bone; 
its  summit  fits  in  the  apex  of  the  angle  just  mentioned.  On  its 
posterior  surface  the  most  prominent  object  is  the  oval  aperture  of 
the  meatus  auditorius  internus,  tho  passage  leading  to  the  internal 
ear,  and  traversed  by  the  auditory  and  the  facial  nerves.  On  the 
anterior  surface  there  are  a  shallow  groove  leading  to  a  small  hole, 
through  which  the  Vidian  nerve  and  bloodvessels  pass,  a  slight  hollow 
on  which  the  Qasserian  ganglion  of  the  fifth  pair  of  nerves  lies,  and  a 
prominence  which  indicates  the  position  of  the  superior  semicircular 
canal  of  the  ear.  On  the  inferior  surface,  which  is  placed  outside  the 
Bkull,  there  are  seen,  at  the  posterior  and  outer  border,  a  deep  fossa 
(the  Jugular),  in  which  the  upper  part  of  the  internal  jugular  vein  is 
lodged  ;  before  and  on  the  inner  side  of  this,  and  separated  from  it 
by  a  prominent  ridge,  a  large  oval  aperture,  through  which  the 
internal  carotid  artery  passes  into  a  tortuous  canal,  whose  other 
extremity  is  at  the  very  apex  of  tho  bone ;  between  the  jugular  fossa 
and  the  mastoid  process  a  hole,  tho  Stylo-Mastoid  Foramen,  through 
which  the  facial  nerve  passes  on  its  way  to  the  face,  after  penetrating 
the  bottom  of  the  meatus  auditorius  internus ;  and  just  anterior  to 
this,  a  long  pointed  process,  the  Styloid  (8),  to  which  several  muscles 
and  ligaments  are  attached,  and  whose  base  is  surrounded  by  an 
irregular  sharp-edged  elevation,  the  Vaginal  Process  (9). 

The  anterior  border  of  the  Petrous  Bone  is  articulated  with  the 
posterior  part  of  the  ala  of  the  sphenoid,  leaving  an  intermediate 
space,  named  Foramen  Lacerum  Medium ;  the  posterior  border  is 
similarly  united  with  the  side  of  the  basilar  process  of  the  occipital 
bone,  leaving  another  space,  the  Foramen  Lacerum  Posterius,  through 
which  the  internal  jugular  vein  and  the  nerves  of  the  eighth  pair 
pass.  Near  the  angle  where  the  anterior  border  joins  the  squamous 
bone  is  an  irregularly-shaped  aperture,  to  which  the  cartilaginous  part 
of  the  Eustachian  tube  is  affixed. 

The  small  bones  of  the  internal  ears,  and  all  the  other  parts  of  the 
organ  of  hearing,  which  lie  within  and  near  the  petrous  bone,  are 
described  in  the  article  Ear. 

The  Occipital  Bone  (fig.  15  is  a  view  of  the  internal  surface)  forms 
the  posterior  and  lower  part  of  the  middle  of  the  skull,  a  portion 
being  at  the  outer  wall  and  a  portion  at  the  base.    Its  lower  and 
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nterior  part  is  narrow,  and  has  a  rough  surface  (1)  in  front,  which  is 
united  with  the  body  of  the  sphenoid  bone.  Viewing  it  at  its  internal 
surface,  it  presents,  as  one  proceeds  from  this  surface  backwards  and 
upwards,  a  smooth  hollow  surface,  which  gradually  widens,  and  is 
limited  behind  by  a  large  oval  opening.  The  surface  2  is  that  of  the 
Basilar  Process,  in  which  the  medulla  oblongata  and  pons  varolii 
[Brain]  rest;  the  aperture  3  is  the  Foramen  Magnum,  through  which 
the  medulla  passes  into  the  spinal  canal,  where  it  is  continued  into 
the  spinal  cord.  By  the  sides  of  this  foramen,  near  where  the  basilar 
process  joins  the  back  and  expanded  part  of  the  bone,  there  are  four 
foramina,  two  on  either  side— the  anterior  and  posterior  Condyloid 


Foramina,  of  which  tho  anterior  transmit  tho  hypoglossal  nerves,  on 
which  tho  motions  of  tho  tonguo  depend,  and  tlie  latter  give  passage 
to  veins  communicating  with  Hie  vertebral  veins.  Opposite  the  fore 
part  of  the  foramen  magnum  tho  basilar  process  suddenly  widens  into 
tho  greater  portion  of  tho  occipital  bone,  which  forms  the  back  of  tho 
head.  In  this  part  aro  four  large  hollows  (4,  4,  5,  fl),  of  which  the 
two  upper  lodge  the  surfaces  of  tho  posterior  lobes  of  tho  cerebrum, 
the  two  lower  those  of  tho  lobes  of  tho  cerebellum.  They  are 
soparated  by  two  ridges,  which  bisect  each  other  at  nearly  right 
angles.  Tho  upper  part  of  that  which  runs  vertically  has  attached 
to  it  a  portion  of  tho  falx  major,  and  to  its  lower  part  is  affixed  the 
falx  cerebolli ;  that  which  runs  transversely  gives  insertion  to  the 
back  part  of  tho  tentorium  cerebolli,  whose  anterior  borders  aro  fixed 
to  the  upper  angles  of  tho  petrous  bone.  By  thes"  ridges  are  broad 
shallow  grooves,  which  lodge  parts  of  tho  sinuses  of  the  brain.  By 
the  upper  half  of  the  vertical  ridge  is  the  extremity  of  the  longitudinal 
sinus,  the  grooves  for  which,  in  the  frontal  and  parietal  bones,  have  been 
already  mentioned,  and  which,  at  the  internal  occipital  spine,  where 
the  ridges  bisect  each  other,  meets  the  inferior  longitudinal  and  other 
sinuses,  to  form  what  is  named  the  Torcular  Eferophili,  their  common 
point  of  meeting.  From  this  there  proceed  the  two  lateral  sinusos, 
which  run  above  tho  transverse  ridge  on  either  side,  then  cross  over 
the  posterior  inferior  angle  of  each  of  the  parietal  bones,  then  lie  for 
a  short  distance  on  the  inside  of  the  mastoid  portion  of  the  temporal, 
from  which  they  pass  through  the  foramen  lacerum  posterius  by  a 
special  aperture,  marked  by  a  deep  notch  in  the  border  of  the  occi- 
pital bone,  near  the  angle  (G),  which  separates  the  basilar  from  the 
other  portion. 

The  inferior  and  outer  surface  presents  on  the  Basilar  Process 
numerous  irregularities,  from  whicli  the  back  part  of  the  pharynx  is 
suspended,  and  into  which  certain  muscles  and  ligaments  of  the  front 
of  the  spine  are  inserted.  The  Foramen  Magnum  has  here  an  even 
and  grounded  border;  and  by  its  sides  two  elevations,  each  with  a 
smooth  convex  oval  surface,  whose  larger  axis  is  directed  forwards, 
inwards,  and  downwards ;  these  are  the  Condyles,  by  which  the 
occipital  bone  articulates  moveably  with  the  first  vertebra  of  the 
spine.  Near  these  also  are  the  outer  orifice3  of  the  anterior  and 
posterior  condyloid  foramina,  and  around  them  very  rough  surfaces 
for  the  insertion  of  ligaments  and  muscles.  On  the  outer  surface  of 
the  expanded  posterior  portion  of  the  bone  are  three  ridges,  one  of 
which  passes  from  the  border  of  the  foramen  magnum  backwards  and 
upwards  in  correspondence  with  the  internal  vertical  ridge,  and  is 
crossed  on  its  way  by  two  transverse  arched  ridges.  At  the  crossing 
of  the  upper  of  these  two  is  a  sharp  prominence,  the  occipital  spine  or 
protuberance.  The  two  transverse  ridges  and  the  spaces  below  them 
give  attachment  to  muscles;  the  spine,  to  the  ligamentum  nucha;. 
Above  the  upper  ridge  the  surface  is  smooth. 

The  upper  and  lateral  borders  (7)  of  the  Occipital  Bone  are  deeply 
toothed,  and  form  the  Lambdoidal  Suture,  with  the  parietal  bones 
above  and  the  mastoid  below.  In  the  course  of  this  suture  there 
occur,  more  often  than  in  that  of  any  other,  insulated  portions  of  bone, 
of  various  size  and  form,  called  Ossa  Wormiana,  surrounded  by  margins 
toothed  as  in  the  regular  line  of  suture. 

The  Sphenoid  Bone  (fig.  11,  e)  is  placed  in  the  middle  of  the  base  of 
the  skull,  and  has  a  very  complicate  form.    Fig.  16,  a,  gives  a  front, 


and  b,  a  back  and  upper  view  of  it.  Its  principal  parts  are  described 
as  a  body  (1,  1),  two  Greater  Alas  (2,  2),  two  Lesser  Alse  (b,  3,  3),  and, 
on  each  side,  two  Pterygoid  Processes  (a,  4,  4).  The  body  is  the 
central  part,  and  has  somewhat  the  form  of  a  hollow  cube.  The 
chief  part  of  its  upper  or  cerebral  surface  is  hollowed,  forming  what 
is  called  the  Sella  Turcica  (6,  4),  and  lodging  the  pituitary  gland. 
[Brain.]  It  is  bounded  at  its  four  corners  by  bluntly  pointed  pro- 
minences called  Clinoid  Processes  (see  fig.  11),  to  which  prolongations 
of  dura  mater  are  attached.  Between,  and  a  little  in  front  of  the  two 
anterior  of  these,  is  a  level  surface  (b,  5)  on  which  the  commissure  of 
the  optic  nerves  rests,  and  which  has  behind  a  slight  elevation,  the 
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Olivary  Process,  and  in  front  a  pointed  one,  the  Ethmoid  Spine  (6,  6) 
which  fits  into  the  Ethmoid  Bone.  The  sides  of  the  body  slope 
obliquely  downwards  towards  the  great  aloe,  and  the  cavernous  sinus 
and  internal  carotid  artery  of  each  side  rest  against  them.  The  poste- 
rior surface  (6,  7)  of  the  body  is  rough,  and  unites  with  the  end  of  the 
basilar  process  of  the  occipital.  The  anterior  presents  the  openings 
of  large  cells  which  occupy  the  whole  interior.  These  are  divided  by 
a  middle  septum  (a,  5),  and  are  partly  closed  in  by  two  small  portions 
of  bone  called  Sphenoidal  Cornua ;  where  not  thus  closed,  they  open 
into  the  posterior  ethmoidal  cells.  The  under  surface  of  the  body  is 
chiefly  flat,  but  has  a  ridge  called  the  azygous  process  along  the  middle 
line,  which  nts  to  the  Vomer. 

The  Greater  Aloe  (2)  are  affixed  by  the  sides  of  the  body,  and  project 
from  it  outwards,  upwards,  and  forwards.  On  each  there  are  three 
principal  surfaces,  turned  towards  the  brain,  the  temple,  and  the 
orbit,  respectively.  The  inner  or  cerebral  (b,  8)  is  concave,  supports 
part  of  the  middle  lobe  of  the  brain,  and  presents  three  particular 
orifices,  namely,  the  foramen  rotundum,  near  its  anterior  and  inner 
margin,  through  which  the  superior  maxillary  nerve  passes  from  the 
Gasserian  ganglion  of  the  fifth  pair ;  the  foramen  ovale,  much  larger 
and  near  the  posterior  and  inner  border,  through  which  the  inferior 
maxillary  nerve  goes  from  the  same  ganglion ;  and  the  foramen 
spinosum,  near  the  outer  and  posterior  angle,  which  transmits  the 
middle  meningeal  artery.  This  outer  angle  (b,  9),  which  fits  in  between 
the  petrous  and  squamous  parts  of  the  temporal  bone  (see  Jiff.  11),  is 
named  the  spinous  process.  The  outer  or  temporal  surface  (a,  6)  is 
slightly  hollowed,  and  forms  part  of  the  temporal  fossa,  rising  up  at 
the  lower  part  of  the  side  of  the  skull  as  far  as  the  anterior  inferior 
angle  of  the  parietal  bone.  At  its  lower  border  it  turns  abruptly 
inwards  at  a  slight  ridge,  below  which  it  is  continued  to  the  pterygoid 
processes,  and  forms  part  of  the  zygomatic  fossa  ;  its  posterior  border 
articulates  with  the  squamous,  its  anterior  with  the  frontal  bone.  The 
anterior  or  orbital  surface  (a,  7)  is  flat  and  smooth,  and  forms  part  of 
the  outer  wall  of  the  orbit,  where  it  articulates  with  the  malar,  frontal, 
and  upper  jaw  bones. 

The  Lesser  Aloe  (6,  3,  3)  are  long,  narrow,  sharp-pointed  processes 
projecting  horizontally  outwards  from  the  front  and  upper  part  of 
the  body.  Internally  and  behind  they  bear  the  anterior  clinoid  pro- 
cesses, beneath  which  are  the  optic  foramina  for  transmitting  the 
ophthalmic  arteries  and  the  optic  nerves  from  the  commissure  to  the 
orbit.  The  upper  surface  of  these  ate  is  flat,  and  supports  part  of  the 
brain.  The  anterior  border  is  articulated  with  the  orbital  plates  of 
the  frontal  bone  on  either  side,  and  in  the  middle,  where  the  ethmoidal 
spine  projects,  with  the  ethmoid  bone.  The  posterior  border  lies  in 
the  Fissura  Sylvii,  between  the  anterior  and  middle  lobes  of  the 
brain.  The  under  surface  is  smooth  :  between  it  and  the  anterior  edge 
of  the  great  alee  is  a  gap,  the  foramen  lacerum  anterius,  transmitting 
nerves  and  a  vein  to  the  orbit. 

The  Pterygoid  Processes  (a,  4,  4)  are  directed  downwards  from  the 
*nder  and  outer  part  of  the  body.  On  each  side  there  are  two  lamellae, 
an  external  and  an  internal ;  they  are  long  and  narrow  quadrilateral 
plates  nearly  meeting  in  front,  where  they  articulate  with  the  palate 
bone,  and  diverging  behind  so  as  to  leave  a  space,  in  which  the  internal 
pterygoid  and  circumflexus  palati  muscles  are  attached.  The  internal 
and  longer  of  the  lamellae  has  at  its  lowest  extremity  a  hook,  the 
Hamular  process,  round  which,  as  on  a  pulley,  the  tendon  of  the  last- 
mentioned  muscle  plays.  At  the  upper  part,  where  the  pterygoid 
processes  join  the  body,  is  a  canal,  the  Vidian,  running  from  before 
backwards  and  transmitting  the  Vidian  nerve. 

The  Ethmoid  Bone  (fig.  11,  /)  is  situated  in  the  front  and  middle 
part  of  the  base  of  the  skull,  between  the  orbits.  Fig.  17  gives  a 
profile  view  of  it  from  the  left  side.    It  presents  six  different  aspects, 

Fig.  17. 
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and  for  the  most  part  is  of  a  very  light  spongy  texture.  Its  upper 
surface,  which  is  presented  to  the  brain,  has  in  front  and  in  its  middle 
line  a  strong  triangular  process,  the  Crista  Galli  (1),  to  which  the  front 
of  the  falx  cerebri  is  attached  The  apex  of  this  process  is  directed 
straight  upwards ;  the  base  is  continuous  below  with  the  perpendi- 
cular or  nasal  plate  (2),  which  divides  the  ethmoid  bone  into  two 
equal  lateral  halves,  and  which,  with  the  Vomer,  which  it  joins  below, 
forms  the  greater  part  of  the  Septum  of  the  nose.  The  Crista  Galli, 
sloping  downwards  and  backwards,  is  gradually  lost  behind,  where  the 
Ethmoid  bone  receives  the  spine  of  the  sphenoid.  On  either  side  of  it 
is  a  narrow  quadrangular  plate  (the  Cribriform  Plate),  on  which  the 
bulb  of  one  of  the  olfactory  nerves  rests.  Each  is  perforated  by  a 
number  of  holes  through  which  the  branches  of  the  olfactory  and 
another  smaller  nerve  pass  to  the  interior  of  the  nose.  In  front,  and 
along  part  of  the  border  of  each  plate,  are  the  orifices  of  numerous 
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cells,  which,  in  the  entire  skull,  are  closed  in  by  the  frontal  bone  and 
its  orbital  plates,  and  communicate  with  the  frontal  sinuses. 

The  surface  of  the  upper  part  of  each  side  of  the  ethmoid  bone  ia 
formed  by  a  thin  smooth  quadrilateral  plate,  the  orbital  plate  (3), 
which  forms  great  part  of  the  inner  wall  of  the  orbit,  and  unites  above 
with  the  corresponding  plate  of  the  frontal  (leaving  two  small  aper- 
tures, the  anterior  and  posterior  internal  orbital  foramina,  for  the 
passage  of  small  nerves  and  vessels),  in  front  with  the  lachrymal,  below 
with  the  orbital  portions  of  the  upper  jaw  and  palate  bones,  and  behind 
with  the  sphenoid.  Between  the  orbital  and  nasal  plates,  each  half 
of  the  bone  is  formed  of  cells  and  folds  of  very  thin  lamellae,  which 
form  part  of  the  chambers  of  the  nose,  and  have  the  olfactory  mem- 
brane and  nerves  spread  out  upon  them.  [Smell.]  The  principal 
parts  are  the  middle  turbinated  or  spongy  bone  (4),  a  roll  of  thin  bone, 
which  forms  the  lower  border  of  the  cells ;  and  a  smaller  but  similar 
roll  higher  up,  and  confined  to  the  back  part,  called  the  superior 
turbinated  or  spongy  bone  (5).  Under  each  roll  at  its  posterior  part 
is  a  passage  to  the  cells,  called  respectively  the  Superior  and  the  Middle 
Meatus  of  the  nose.  The  ethmoidal  cells  communicate  in  front  with 
the  frontal,  and  behind  with  the  sphenoidal  cells  or  sinuses. 

The  six  bones  just  described  inclose  the  Brain,  forming  a  cavity 
whose  size,  compared  with  that  of  the  crania  of  brutes,  is  one  of  the 
most  distinguishing  marks  of  the  human  species.  [Brain.] 

The  formation  of  the  sutures  seems  to  have  the  same  end.  The 
outer  tables  of  the  exposed  bones  have  their  edges  finely  dovetailed, 
and  are  thus  so  immoveably  held  together  that  none  but  a  violently 
expansive  force  exercised  at  once  on  the  whole  interior  of  the  cavity 
can  separate  them.  The  inner  tables  are  simply  apposed  with  a  very 
thin  intermediate  layer  of  cartilage ;  an  arrangement  which,  as  Sir 
Charles  Bell  (who  has  written  most  ingeniously  on  this  subject  in  his 
'  Animal  Mechanics'),  says,  is  often  imitated  in  works  of  art,  in  which 
tough  materials,  such  as  wood,  are  joined  by  mutually  fitting  denta- 
tions ;  and  brittle  ones,  such  as  glass  or  marble,  by  smooth  edges  and 
a  layer  of  cement.  A  similar  mode  of  opposition  is  seen  between  all 
the  bones  of  the  skull  that  are  not  exposed  to  direct  violence. 

The  top  of  the  skull  presents  transversely  an  arched  formed  by  the 
two  parietal  bones  (fig.  9),  whose  most  prominent  parts,  like  those  of 
the  frontal,  occipital,  and  others,  are  stronger  and  thicker  than  any 
others ;  a  circumstance  adapted  for  greater  resistance  to  force,  whether 
applied  directly  against  those  parts,  or  to  the  summit  of  the  arch, 
from  whence  it  would  fall  chiefly  on  them.  The  strength  of  this  arch 
is  further  secured  by  the  lower  parts  of  the  parietal  bones  being  held 
in  by  the  overlapping  upper  borders  of  the  temporal  and  sphenoidal 
bones,  other  parts  of  which,  passing  across  the  base  of  the  skull, 
hold  the  parietal  bones,  which  by  pressure  from  above  might  be  made 
to  start  outwards  or  pushed  inwards,  as  beams  hold  the  walls  of  a 
house  from  being  driven  either  in  or  out  by  the  weight  of  the  roof. 
Taking  the  whole  upper  part  of  the  skull  as  a  dome,  the  same  strength 
of  resistance  to  superincumbent  pressure  is  obtained  at  every  part  by 
nearly  similar  means,  especially  at  the  coronal  suture,  where,  as  has 
been  already  said,  the  parietal  bones  overlap  the  frontal  at  the  supports 
of  its  arch,  and  are  themselves  overlapped  by  it  at  the  summit  of 
their  own.  In  this  regard  also  may  be  noticed  the  strength  and 
thickness  of  the  angular  processes,  and  of  the  orbital  arches  extended 
between  them  (fig.  11),  which  serve  as  supports  for  the  front  of  the 
dome ;  and  the  thickening  of  the  bones  along  the  course  of  the  longi- 
tudinal and  lateral  sinuses,  resembling  groins  in  masonry. 

The  second  chief  division  of  the  Skull  includes  the  bones  of  the 
Face,  the  principal  of  which  are  represented  in  figs.  9  and  18. 

The  Nasal  Bones  (figs.  9,  10  18,  ^r)  form  the  upper  part  of  the  bridge 
of  the  nose.    They  are  narrow  and  quadrilateral ;  thick  above,  where 


Fig.  18. 


they  fit  into  the  nasal  notch  of  the  frontal  bone;  broad  and  thin 
below.  The  outer  border  of  each  articulates  with  that  ot  the  ascending 
process  of  the  upper  jaw-bone ;  the  inner  is  in  contact  witn  that  of  the 
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other ;  tho  lower  nre  in  contact  with  the  cartilages  that  form  the  refit 
of  the  groundwork  of  the  nose.  Tho  anterior  surface  is  conenvo  from 
above  downwards,  and  convox  from  Hide  to  aide ;  tho  posterior  lias 
opposite  directions,  and  in  tho  middle  line,  whero  tho  two  bones  are 
in  contact,  is  applied  on  tho  nasal  spino  of  tho  frontal,  and  tho  edgy 
of  the  perpendicular  plate  of  the  ethmoid  lione. 

The  Superior  Maxillary  or  Upper  Jaw  Bohob  (figs.  9,  10,  18,  h)  form 
the  greater  part  of  the  front  of  tho  fnce.  Fig.  19  gives  a  view  of  the 
outer  part  of  that  of  the  left  side.  This  surface  is  bounded  below  by 
a  narrow  border,  the  Alveolar  Border  or  Process  (1),  in  which  the 
upper  teeth  are  set  in  their  sockets.  Its  outline  is  an  elliptical  arc, 
and  from  it  the  outer  surface  ascends  to  tho  orbit,  of  which  it  forms 
tho  inner  and  great  part  of  tho  lower  margin  (2).  It  is  unevenly 
depressed  in  two  or  three  places  for  the  attachment  of  muscles  of  the 
face.  At  tho  outer  part,  near  tho  orbit,  it  presents  a  rough  surface, 
the  Malar  eminence  (8),  by  which  it  is  united  with  the  cheek-bone. 
Below  and  in  front  of  this  is  a  depression  called  Fossa  Canina,  and 
on  its  inner  side,  just  below  the  orbital  margin,  is  the  infra-orbital 
foramen,  through  which  the  superior  maxillary  nerve  passes  to  tho 
face.  The  auterior  border  of  this  external  surface  first  ascends  verti- 
cally where  the  two  bones  are  in  contact  in  the  middle  line  (fig.  9) ; 
then  is  suddenly  cut  out  in  a  crescentic  arch  (4),  so  as  to  leave  between 
the  two  the  large  aperture  into  the  nasal  cavities,  and  then  again 
ascends  where  the  upper  maxillary  bone  unites  with  the  nasal  of  the 
same  Bide.  This  ascending  part  is  called  the  Nasal  Process  (5) ;  its 
summit  is  fixed  in  the  nasal  notch  of  the  frontal  bone ;  its  outer  sur- 
face looks  towards  the  orbit,  is  deeply  grooved,  and  with  the  lachrymal 
bone,  to  which  its  posterior  border  is  attached,  forms  a  channel  for  the 
lachrymal  duct ;  its  inner  surface  is  directed  towards  the  cavity  of  the 
nose,  has  an  oval  roughness  which  is  united  with  the  inferior  turbi- 
nated bone,  and  above  closes  some  of  the  anterior  ethmoidal  cells. 
Below  and  behind  the  malar  eminence  the  surface  is  excavated  to  form 
part  of  the  zygomatic  fossa ;  and  above  this  it  swells  out,  and  is  per- 
forated by  numerous  foramina,  through  which  the  nerves  of  the  upper 
teeth  pass. 

Fig.  19. 


The  upper,  or  orbital,  surface  (6),  consists  of  a  thin  plate,  forming 
the  floor  of  the  orbit,  and  presenting  a  groove  which  leads  to  the 
infra-orbital  canal,  and  a  depression  for  the  insertion  of  the  inferior 
oblique  muscle  of  the  eye.  The  under  or  palatine  surface  is  rough 
and  concave,  and  forms  part  of  the  roof  of  the  mouth.  Its  outer 
border  is  arched,  and  bounded  by  the  alveolar  process ;  the  inner  is 
straight,  and  is  set  against  that  of  the  opposite  side  in  the  middle 
line ;  the  posterior  is  united  with  the  corresponding  process  of  the 
palate  bone.  The  inner  or  nasal  aspect  presents  below  a  rough  sur- 
face, by  which  the  bone  is  united  to  its  fellow  on  the  opposite  side, 
and  which  is  deeper  in  front  than  behind.  It  is  surmounted  by  a 
ridge  which  extends  from  before  backwards,  and  between  which  and 
that  of  the  other  bone  is  a  narrow  groove  to  receive  the  vomer.  The 
anterior  part  of  the  ridge  (7)  is  called  the  Anterior  Nasal  Spine,  and 
close  by  it  is  the  Foramen  Incisivum,  which  leads  down  to  the  roof 
of  the  mouth,  and  transmits  the  anterior  palatine  nerve.  On  the 
outer  side  of  the  ridge  is  a  concave  smooth  surface,  the  upper  surface 
of  the  palatine  process,  of  which  the  lower  surface  forms,  as  already 
said,  the  roof  of  the  mouth.  From  the  outer  part  of  this  surface, 
which  forms  part  of  the  floor  of  the  nostrils,  the  bone  rises  almost 
vertically  towards  the  nasal  spine  and  the  inner  edge  of  the  orbital 
plate,  and,  at  about  its  middle,  presents  a  large  aperture  leading  into 
the  Antrum  Highmori,  a  cavity  occupying  the  whole  interior  of  the 
body  of  the  bone. 

The  Palate  Bones  (fig.  20)  are  placed  backward  between  the  superior 
maxillary  and  the  pterygoid  processes  of  the  sphenoid.  The  lower  hori- 
zontal or  palatine  portion  (1)  of  each  is  attached  behind  the  palatine 
process  of  the  upper  jaw,  to  which  it  is  similar  in  form,  and  it  completes 
the  back  part  of  the  roof  of  the  mouth,  or  hard  palate,  and  of  the 
floor  of  the  nostrils.  Its  posterior  border  has  the  Velum  Palati 
[Palate]  attached  to  it :  its  under  surface  presents  two  foramina, 
through  which  the  posterior  palatine  nerves  pnss.  From  its  outer 
border  a  thin  plate  (2)  ascends  vertically ;  where  it  commences  there 
is,  behind,  a  rough  process  (3),  articulating  with  and  filling  up  the  gap 
between  the  pterygoid  processes  of  the  sphenoid.  (Fig.  16,  a,  4,  4.) 
The  nasal  or  inner  surface  of  this  ascending  portion  articulates  with 
the  inferior  turbinated  bone,  and  forms  part  of  the  outer  wall  of  the 
nostrils ;  the  outer  surface  articulates  with  the  back  and  inner  part 
of  the  superior  maxillary  bone,  and  forms  with  it  the  posterior  palatine 
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canal.  Tho  tipper  border  has  a  notch,  which,  in  the  entire  skull,  in 
completed  by  tho  sphenoid  bone  into  a  hole,  called  the  Spheno- Palatine, 
for  the  transmission  of  nerves  of  the  ttame  name  :  behind  it  in  a 
triangular  process  (.r>),  of  which  one  surface  articulates  with  the  body 
of  the  sphenoid ;  and  before  it  is  another  (\),  of  wnoso  surfaces  one 
closes  some  of  the  ethmoid  cells,  and  another  forms  a  small  part  of 
tho  back  and  floor  of  the  orbit. 


Fig.  20. 


The  Malar,  or  Cheek  Bones  (figs.  9, 1 0, 1 8,  i)  form  the  most  prominent 
part  of  the  cheeks.  The  form  of  each  is  quadrangular.  The  front 
surface  is  slightly  convex,  and  has  small  apertures  for  vessels  and 
nerves  :  tho  back  covers  the  front  of  the  zygomatic  fossa;  the  upper 
surface  is  the  narrowest,  and  forms  part  of  the  floor  of  the  orbit,  of 
which  also  part  of  the  front  border  is  formed  by  the  upper  margin  of 
this  bone.  By  its  posterior  surface  and  inner  border  the  malar  is 
united  to  the  upper  jaw-bone,  as  already  described;  and  by  its  posterior 
and  outer  angle  to  the  zygomatic  process  of  the  temporal  bone  (fig. 
14,  6),  with  which  it  forms  the  zygoma. 

The  Lachrymal  Bones  (fig.  10,  j)  are  two  small  thin  lamellae  of  bone 
at  the  fore  part  of  the  iuuer  wall  of  the  orbit.  Each  of  them  in  some 
measure  resembles  a  thumb-nail,  whence  they  are  also  called  Ungual 
Bones.  Each  is  composed  of  two  parts  :  the  anterior  is  deeply  grooved 
on  the  surface  turned  towards  the  orbit,  and  contributes  to  the  forma- 
tion of  tho  lachrymal  canal  with  the  nasal  process  of  the  upper  jaw- 
bone, with  which  its  anterior  margin  articulates.  The  posterior  part 
is  flat,  and  closes  those  of  the  ethmoidal  cells  which  lie  anterior  to 
its  orbital  plate.  The  posterior  margin  of  this  part  articulates  with 
the  ethmoid  bone,  the  upper  with  the  orbital  plate  of  the  frontal,  and 
the  lower  with  that  of  the  upper  jaw-bone. 

The  Inferior  Turbinated  or  Spongy  Bones  are  thin  rough  lamellae, 
whose  lower  border  is  rolled  up  somewhat  like  a  scroll.  They  lie 
withiu  the  nasal  cavities,  and,  except  in  being  larger,  they  closely 
resemble  the  bones  of  the  same  name  which  are  appended  to  the 
ethmoid.  They  are  attached  at  either  end  to  the  inner  surfaces  of 
the  nasal  processes  of  the  upper  jaw  and  palate  bones,  and,  in  the 
middle,  to  the  lachrymal  and  the  lower  portion  of  the  orbital  plate  of 
the  ethmoid  bone  :  upon  these  they  are  suspended  before  the  aperture 
of  the  Antrum,  which,  in  the  entire  skull,  they  nearly  conceal.  Like 
all  the  bones  which  form  part  of  the  cavities  of  the  nose,  they  are 
covered  by  mucous  membrane.  Beneath  their  outer  concave  surface 
runs  the  inferior  meatus  of  the  nose. 

The  Vomer  (fig.  9,  k)  is  a  thin  quadrilateral  plate  which  forms  a 
considerable  part  of  the  middle  partition  of  the  nose.  Its  upper  border 
is  the  thickest,  and  is  articulated  with  the  azygos  process  and  under 
surface  of  the  sphenoid  bone ;  the  lower  border  fits  into  the  groove 
between  the  ridges  in  the  apposed  surfaces  of  the  palatine  processes 
of  the  upper  jaw  and  palate  bones  ;  the  anterior  joins  the  vertical  part 
of  the  ethmoid  above,  and  the  cartilaginous  part  of  the  septum  of  the 
nose  below  :  the  posterior  is  free,  and  divides  the  passage  from  the 
nostrils  into  the  pharynx  behind. 

The  Inferior  Maxillary,  or  Lower  Jaw-Bone  (figs.  9,  10, 1,  and  fig.  21), 
has  a  form  something  like  that  of  a  horse  shoe.    It  is  made  up  of  a 
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body  or  horizontal  portion  (1),  and  a  ramus  or  ascending  portion  (2). 
The  former  is  convex  anteriorly,  and  on  its  very  front  presents  the 
prominence  which  contributes  to  form  the  chin  (3).  This  is  marked 
in  tho  middle  line  by  the  Symphysis,  at  which  the  two  portions  of 
which  the  jaw  was  first  composed  are  united.  On  either  side  of  this 
is  a  slight  depression,  the  Fossa  Incisiva  ;  and  farther  out  a  hole,  the 
mental  (4),  through  which  branches  of  the  inferior  dental  nerve  and 
vessels  pass  to  the  chin.  A  raised  line,  giving  insertion  to  muscles, 
pass98  hence  obliquely  outwards  to  the  upper  border ;  and  on  the 
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inner  surface  there  is  another  line  corresponding  to  this,  and  giving 
origin  to  the  mylo-hyoideus  muscle,  whence  it  is  called  the  Mylo- 
Hyoidean  ridge.  On  the  inner  surface  there  are  also  prominences 
near  the  symphysis  for  the  insertion  of  muscles.  The  lower  border  is 
smooth  and  rounded ;  the  upper,  or  alveolar  process,  is  marked  by 
notches  corresponding  with  the  sockets  of  the  lower  teeth,  which  are 
Bet  in  it. 

The  rami  ascend  almost  vertically  from  the  ends  of  the  two  parts 
of  the  body.  They  are  broad,  flat,  and  quadrilateral.  At  the  angle 
(5),  where  each  joins  the  body,  there  are  on  both  surfaces  rough  pro 
minences ;  the  external  gives  attachment  to  the  masseter,  the  internal 
to  the  internal  pterygoid  muscle.  The  internal  surface  has  also,  neat 
the  end  of  the  mylo-hyoidean  ridge,  a  hole,  the  inferior  dental  (6), 
through  which  the  nerve  of  the  same  name  passes  into  the  interior  of 
the  jaw,  from  which  it  again  emerges  at  the  mental  hole  (4).  Leading 
from  the  dental  foramen  is  a  small  groove  for  a  branch  of  the  dental 
nerve.  The  anterior  border  of  the  ramus  terminates  in  a  sharp  pro- 
jection, the  Coronoid  Process  (7,  7),  to  which  the  temporal  muscle  is 
attached ;  the  posterior,  in  a  transversely  oval  process,  with  a  smooth 
summit,  the  Condyle  (8,  8),  which  articulates  with  full  freedom  of 
motion  in  the  glenoid  cavity  of  the  temporal  bone.  Below  this  is  the 
Neck  (9),  to  which  the  external  pterygoid  muscle  is  in  part  attached ; 
and  the  space  between  the  condyle  and  tho  coronoid  process  is  the 
Sigmoid  Notch  (10,  10). 

The  bones  of  the  face  serve  as  a  groundwork  to  many  parts  whose 
structures  and  functions  are  already  described  in  separate  articles ; 
and  since,  in  each  case,  the  parts  which  the  bones  take  are  at  the 
same  time  considered,  an  account  of  their  adaptation  to  the  several 
offices  performed  by  the  different  portions  of  the  face  is  not  hero 
necessary.  Their  relations  to  the  features  are  described  in  the  article 
Man. 

The  last  main  division  of  the  Skeleton  consists  of  the  Upper  and 
Lower  Extremities  {fig.  1 ;  3,  4).  The  upper  are  composed  of  tho 
Scapula,  Clavicle,  Humerus,  Radius,  Ulna,  Carpus,  Metacarpus,  and 
Fingers.  The  scapula  and  clavicle  are  analogous  to  the  Ossa  Inno- 
minata  in  the  lower  extremities. 

Fig.  22. 


The  Scapula,  or  Shoulder-Blade,  of  which  in  fig.  22  the  back  is  repre- 
sented, with  parts  of  the  clavicle  and  humerus,  i3  triangular  in  its 
outline,  and  flat,  being  formed  of  two  compact  layers,  and  an  inter- 
mediate diploe,  varied  in  thickness.  It  has  three  borders,  or  Costae  ; 
a  superior  (1),  posterior  (2),  which  lies  nearly  parallel  with  the  spine, 
and  an  inferior  (3),  which  is  also  the  longest.  They  are  all  thicker 
than  the  body  of  the  bone,  and  give  insertion  to  various  muscles 
moving  the  shoulder.  From  the  posterior  border,  about  one-third 
from  the  upper  and  two-thirds  from  the  lower  angle,  there  commences 
a  ridge  called  the  Spine  (4),  which,  as  it  passes  along  the  back  of  the 
scapula  towards  the  outer  angle,  gradually  increases  in  depth,  and  at 
its  end,  projecting  beyond  and  above  the  angle,  bears  a  strong  arched 
process,  called  the  Acromion  (5),  which  articulates  with  the  clavicle, 
overhangs  the  shoulder-joint,  and  gives  attachment  to  some  of  its 
muscles  and  ligaments.  The  spine  divides  the  back  of  the  scapula 
into  two  parts,  of  which  the  lower  is  much  the  larger,  and  which  are 
named,  according  to  their  position,  Supra-  (6)  and  Infra-  (7)  Spinous 
Fossae.  They  give  origin  to  muscles  of  the  same  names.  The  anterior 
surface,  or  belly  of  the  scapula,  is  slightly  concave,  and  gives  insertion 
to  the  subscapularis  muscle,  for  the  attachment  of  whose  several  parts 
it  is  marked  by  alternate  longitudinal  elevations  and  depressions.  At 
the  outer  angle  the  bone  is  terminated  by  the  Glenoid  Cavity  (8),  an 
ovate  surface  slightly  hollowed,  narrower  above  than  below,  and  with 
which  the  head  of  the  humerus  (9)  articulates  with  very  extensive 
freedom  of  motion.  Its  border  is  thick,  and  is  rendered  deeper  in  the 
recent  subject  by  a  rim  of  fibro-cartilage,  the  glenoid  ligament,  similar 
to  that  which  borders  the  acetabulum.  Between  this  border  and  the 
base  of  the  spine  the  scapular  is  narrower  than  elsewhere  ;  and  this 
part  is  called  the  Neck.   From  the  superior  costa,  near  this  neck,  a 


long  and  strong  curved  process,  the  Coracoid,  projects  forwards,  and 
gives  attachment  to  several  muscles  and  ligaments ;  and  at  its  root 
there  is  in  the  superior  costa  a  hole,  or  a  notch,  through  which  the 
supra-scapular  nerve  (and  sometimes  its  accompanying  vessels)  pass. 

The  scapula  is  attached  to  the  trunk  only  through  the  medium  of 
the  clavicle,  and  by  the  muscles  which  connect  it  to  tho  spine  and 
ribs.  It  can  therefore  slide  freely  on  the  back  of  the  chest ;  and,  to 
a  certain  extent,  it  follows  all  the  larger  movements  of  the  humerus, 
so  that  its  glenoid  cavity,  and  the  head  of  that  bone,  which  have  but 
a  small  surface  of  mutual  contact,  almost  always  preserve  the  same 
relation  to  each  other,  and  are  less  likely  to  be  dislocated  than  they 
would  be  if  the  scapula  were  more  closely  fixed. 

The  Clavicle,  or  Collar-Bone,  extends  transversely  from  the  notch 
in  the  upper  angle  of  the  sternum  to  the  anterior  and  outer  margin 
of  the  acromion  (fig.  22).  With  both  of  these  its  ends  are  articulated 
with  a  moderate  extent  of  mobility ;  with  the  sternum,  by  the  apex 
of  a  broad  triangular  surface ;  with  the  acromion,  by  a  small  flat  oval 
surface  on  its  posterior  edge.  The  clavicle  has  nearly  the  directions  of 
the  double-curved  line  of  beauty,  being  slightly  arched  forwards  at 
the  sternal,  and  backwards  at  the  scapular,  half.  At  the  former  it  is 
thick,  strong,  and  triangular ;  in  the  latter,  broad  and  flattened.  On 
the  upper  surface,  which  lies  just  under  the  skin,  it  is  smooth;  on 
the  lower  it  has,  near  its  sternal  end,  a  mark  where  a  ligament  fixing 
it  to  the  first  rib  is  attached  ;  farther  out  a  larger  elevation,  to  which 
the  subclavian  muscle  is  fixed ;  and  near  the  acromial  end,  other  pro- 
minences, to  which  the  ligaments  connecting  it  with  the  coracoid 
process  of  the  scapula  (which  projects  just  below  it)  are  affixed. 

The  chief  purpose  of  the  clavicle  is  to  keep  the  arm  at  a  distance 
from  the  trunk  for  all  its  outward  motions  ;  and  in  adaptation  to  this, 
its  length  and  strength  form  one  of  the  most  characteristic  features  of 
the  human  skeleton. 

The  Humerus,  the  bone  of  the  upper  arm  (fig.  23,  A),  is  articulated 
above  with  the  scapula  by  a  hemispherical  smooth  portion  called  the 

Fig.  23. 


Head  (1),  which  is  bounded  at  its  outer  and  lower  part  by  a  narrow 
groove  called  the  Neck.  The  axis  of  the  head  forms,  with  that  of  the 
shaft  or  body  of  the  bone,  an  angle  of  about  130°.  Close  by  the  neck, 
the  upper  and  outer  part  of  the  shaft  is  surmounted  by  two  Tubero- 
sities :  the  larger  and  posterior  (2)  has  three  flat  surfaces,  to  each  of 
which  a  muscle  from  the  scapula  is  attached ;  the  lesser  (3)  gives 
attachment  to  the  subscapularis  muscle.  The  rest  of  the  upper  part 
of  the  shaft  is  round  and  nearly  smooth  ;  but  just  above  the  middle 
of  its  outer  surface  is  a  rough  elevation  (4),  to  which  the  deltoid,  the 
chief  muscle  of  the  shoulder,  is  attached.  About  half-way  down  the 
shaft  begins  to  be  flatter  and  wider,  and  at  either  border  of  it  com- 
mence sharp  ridges,  which,  as  they  descend,  become  prominent,  and 
which  terminate  below  at  the  External  (5)  and  Internal  (6)  Condyles. 
Each  of  the  condyles  gives  insertion  to  a  ligament  and  several  muscles 
of  the  fore  arm  ;  the  inner  is  the  more  prominent,  but  the  outer  is 
the  larger.  Between  the  condyles  is  the  inferior  articular  surface, 
which  is  composed  of  two  parts  for  articulating  separately  with  each 
of  the  bones  of  the  fore  arm.  On  the  outer  side,  just  within  the 
external  condyle,  the  surface  has  a  smooth  rounded  prominence  or 
tuberosity  (7),  against  which  the  summit  of  the  head  of  the  radius  is 
apposed ;  more  inwards  there  is  a  deep  groove  (8),  separated  from  the 
tuberosity  by  a  slight  ridge,  and  from  the  inner  condyle  by  one  much 
more  prominent,  in  which  the  raised  portion  of  the  sigmoid  cavity  of 
the  ulna  moves  as  in  a  hinge-joint.  This  part  of  the  joint  is  named 
the  Trochlea.  Both  before  and  behind  it  is  bounded  above  by  a 
depression  :  into  that  on  the  posterior  surface,  which  is  the  deeper, 
the  olecranon  of  the  ulna  is  received  when  the  fore  arm  is  extended ; 
and  into  the  anterior,  the  coronoid  process  of  the  same  bone,  when  the 
fore  arm  is  much  bent. 
The  Fore  Arm  contains  two  bones,  the  Radius  and  the  Ulna  (Jig.  23, 
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B  C):  the  former  being  that  with  whioh  the  movements  of  rotation 
are  offeotcd,  the  latter  that  which  takes  the  chief  part  in  flexion  and 
extension.  The  radius  (II),  when  tho  palm  of  the  hand  is  turned 
forwards,  is  on  tho  outer  side  of  tho  arm  ;  and  it  is  tho  shorter  of  the, 
two  bones.  At  its  upper  end  it  has  a  circular  disc,  tho  Head  (1), 
hollowed  on  its  upper  surface,  where  it  articulates  wit  h  tho  tuberosity 
on  the  lower  end  of  tho  Humerus  (A,  7),  and  smooth  on  its  circum- 
ference, where  it  is  encircled  by  a  rintf,  within  which  it  rotates,  and 
which  is  formed  in  part  by  tho  ulna,  and  in  part  by  a  Ligament.  Just 
below  this  is  the  Neck  (2),  of  which  the  upper  part  is  similarly  encir- 
clod ;  and  below  it,  on  tho  anterior  and  inuor  surfaco,  is  a  knob,  the 
Tubercle  (3),  to  which  the  tendon  of  tho  biceps,  the  chief  floxor  muscle 
of  the  fore  arm,  is  attached.  Yot  lower,  the  shaft  (6,  6)  of  the  radius 
beoomes  three-sided,  and  as  it  descends  grows  wider.  At  its  lowost 
part  it  is  much  expanded,  is  flattened  before  and  behind,  and  termi- 
nates with  a  prominent  border,  to  which  ligaments  of  the  wrist-joint 
are  attached.  Tho  posterior  aud  outer  surfaces  of  this  lower  end  are 
deeply  grooved  for  the  passage  of  tendons ;  and  tho  latter  is  prolonged 
into  a  blunt-pointed  procoss,  the  Styloid  (4),  to  which  the  external 
lateral  ligament  is  attached.  The  inner  surfaco  has  a  small  smooth 
cavity,  the  Semilunar,  which  articulates  with  the  outer  part  of  the 
lower  head  of  the  Ulna.  Tho  terminal  surfaco  (at  5)  is  smooth,  some- 
what triangular,  and  slightly  hollowed ;  it  articulates  with  the  carpus, 
and  is  continuous  over  the  inner  border  with  that  which  articulates 
with  the  ulna. 

The  Ulna  (C)  is  situated  on  the  inner  side  of  tho  fore  arm.  At  its 
upper  and  larger  extremity  it  has  a  broad  and  deop  crescentic  notch, 
the  Greater  Sigmoid  Cavity  (1),  whose  smooth  surface  is  divided  into 
two  parts  by  a  middle  ridge,  and  which  is  received  in  tho  trochlea  of 
the  humerus.  It  is  bounded  at  either  end  by  a  sharp  process.  The 
upper  and  posterior  is  tho  larger,  aud  is  named  the  Olecranon  (2) ;  it 
forms  the  rough  prominence  behind  the  elbow ;  and  when  the  arm  is 
extended,  its  point,  which  ia  curved  forwards,  rests  in  the  fossa  at 
tho  back  of  the  humerus.  The  lower  aud  anterior  (3)  is  the  Coronoid 
Process,  whoso  point,  when  the  arm  is  fully  bent,  rests  in  tho  anterior 
fossa  of  the  humerus.  On  the  outer  side  the  smooth  surface  of  the 
great  sigmoid  cavity  is  continued  over  a  small  oval  concave  portion 
of  the  side  of  the  bone  just  behind  the  coronoid  process.  This  is  the 
Lesser  Sigmoid  Cavity ;  upon  which  the  side  of  the  head  of  the  radius 
rotates,  and  to  whose  borders  the  coronary  ligament  by  which  that 
head  is  encircled  is  attached.  The  body  or  shaft  (4,  4)  of  the  ulna 
grows  smaller  from  above  downwards,  and  is  for  the  most  part  three- 
sided  ;  its  external  and  sharp  margin  giving  origin  to  the  interosseous 
ligament,  which,  being  attached  also  to  the  opposed  margin  of  the 
radius,  fills  up  the  space  between  these  bones.  At  its  lower  end  tho 
ulna  becomes  nearly  cylindrical,  and  then  is  a  little  enlarged :  at  its 
termination  it  presents  a  double  articular  surface;  one,  on  the  end, 
which  is  nearly  circular,  and  (through  the  medium  of  a  fibro-cartilage) 
articulates  with  part  of  the  carpus  ;  the  other,  on  the  outer  border, 
which  is  narrow  and  convex,  and  is  received  in  the  semilunar  cavity 
of  the  radius.  The  inner  border  of  this  lower  extremity  bears  a  short 
and  blunt  process,  the  Styloid  (5),  to  which  the  internal  lateral  ligament 
of  the  wrist-joint  is  fixed. 

The  motions  of  which  the  Fore-Arm  is  capable  are  Flexion  and 
Extension,  and  Rotation  on  its  axis.  The  two  former  are  effected  at 
the  hinge-like  joint  between  the  greater  sigmoid  cavity  of  the  ulna 
and  the  trochlea  of  the  humerus ;  the  head  of  the  radius  moving  at 
the  same  time  forwards  and  backwards  on  the  lower  tuberosity.  The 
elbow  affords  the  best  specimen  of  a  hinge-joint  in  the  body,  for  no 
lateral  motion  is  permitted  in  it,  the  ulna  being  locked  in  the  groove 
between  the  two  side-ridges  of  the  trochlea.  Rotation,  by  which  also 
the  rotation  of  the  hand  is  effected,  is  performed  by  the  upper  head 
of  the  radius  moving  round  in  the  ring  formed  by  the  coronary  liga- 
ment and  the  lesser  sigmoid  cavity  of  the  ulna;  and  by  its  lower 
head  at  the  same  time  being  carried  round  on  the  outer  border  of  the 
lower  head  of  the  ulna.  Iu  this  movement  the  ulna  is  almost  fixed, 
its  lower  end  only  being  carried  outwards  as  that  of  the  radius  is 
moved  far  inwards,  when  in  extreme  pronation  of  the  hand  the  two 
bones  are  made  to  cross  each  other. 

The  Hand  (23,  D)  consists  of  the  Carpus,  Metacarpus,  and  Fingers. 
The  Carpus  (1)  is  composed  of  eight  small  bones  arranged  in  two 
rows,  and  so  nearly  immoveably  united  by  ligaments,  that,  except  iu 
Deing  more  elastic,  they  serve  the  purpose  of  a  single  bony  arch. 
Those  of  the  first  row,  which  lie  nearest  to  the  fore  arm,  are  (from 
the  outer  to  the  inner  side)  the  Scaphoid,  Lunar,  Cuneiform,  and 
Pisiform  bones  :  those  of  the  second  row,  following  the  same  order, 
are  named  Trapezium,  Trapezoid,  Magnum,  aud  Unciform.  The  three 
first-named  articulate  with  the  radius  directly,  aud  with  the  ulna 
indirectly ;  the  trapezium  has  a  surface  of  peculiar  form,  concave 
from  side  to  side,  and  convex  from  before  backwards,  by  which  the 
thumb,  articulating  with  it,  is  permitted  to  have  a  very  wide  extent 
of  motion. 

The  Metacarpus  (between  2  and  2)  is  composed  of  five  bones,  which 
are  called  by  number  according  to  the  order  in  which  they  stand, 
that  of  the  thumb  being  taken  as  the  first.  Each  is  described  as 
consisting  of  a  body  and  an  upper  and  lower  heads.  The  form  of  the 
upper  head  is  adapted  to  one  or  more  of  the  bones  of  the  carpus ; 
that  of  the  lower  is  in  all  very  convw,  and  rather  narrow.    The  body 


is  compressed  from  sido  to  Hide,  and  is  broader  behind  than  before, 
and  on  its  dorsal  than  on  its  palmar  aspoot.  The  fi r«t  metacarpal 
bone  only  has  free  mobility. 

The  bones  of  the  fingers  are  called  Phalange*  The  thumb  has 
two,  each  of  tho  OlMWl  three.  Their  form  arid  proportionate  sizes 
are  plainly  exhibited  in  fir/.  23,  I).  They  are  articulated  with  each 
other,  and  with  the  metacarpal  bones,  so  as  to  permit  free  extension 
and  flexion ;  aud  at  tho  joints  between  the  phalanges  and  metacarpus 
there  is  also  permittod  a  certain  extent  of  lateral  motion.  At  that 
between  tho  carpus  and  fore  arm  there  is  a  very  extensive  hinge-like 
motion  of  flexion  and  extension,  us  well  as  a  wide  lateral  motion. 

The  general  arrangement  of  the  bones  of  the  human  upper  extremity 
is  adapted  to  a  far  more  extensive  and  varied  set  of  movements  than 
exists  in  tho  corresponding  member  of  any  other  animal ;  they  have 
all  relation  to  the  office  of  tho  hand,  as  an  instrument  not  of  support, 
but  of  prehension,  and  that  iu  its  most  perfect  form.  In  this  view 
they  aro  fully  considered  iu  the  article  Man. 

Each  of  tho  Lower  Extremities  is  formed  by  a  Femur,  Tiljia,  Fibula, 
Patella,  Tarsus,  Metatarsus,  and  Toes. 

Fig.  21. 


The  Femur,  or  Thigh-Bone  (fir/.  24,  A)  is  the  largest  of  the  body.  It 
articulates  with  the  acetabulum  of  the  Os  Innominatum  by  its  head  (1), 
which  forms  rather  more  than  half  a  sphere,  and  is  smooth,  except 
at  its  summit,  where  there  is  a  depression  for  an  interarticular  liga- 
ment. It  rests  upon  a  narrower  part,  the  Neck  (2),  which  descends 
obliquely  to  the  summit  of  the  shaft,  and  is  at  its  base  somewhat 
expanded.  It  is  here  set  between  two  strong  processes  called  Tro- 
chanters, by  which  the  shaft  is  surmounted ;  and  its  base  ia  bordered 
by  two  oblique  lines,  named  Intertrochanteric,  which  pass  on  either 
surface  of  the  bone,  from  one  to  the  other  Trochanter.  The  Greater 
Trochanter  (3)  is  the  uppermost,  and  lies  at  the  outer  part  of  the 
bone;  it  is  thick,  rough,  and  strong,  and  gives  attachment  to  the  great 
muscles  of  the  buttock.  Behind  it  is  a  deep  depression,  the  Digital 
Fossa,  iu  which  the  obturator  aud  other  muscles  to  rotate  the  thigh 
outwards  are  attached.  The  Lesser  Trochanter  (4)  is  on  the  inner 
aspect  of  the  femur,  aud  also  gives  a  point  of  insertion  for  muscles. 
At  the  level  of  the  Trochanters  the  shaft  is  flattened  both  behind  and 
before,  but  below  them  it  is  rouud  and  nearly  cylindrical,  till,  -within 
one-fourth  of  its  length  from  the  lower  end,  it  expands,  and  again 
becomes  flattened.  The  shaft  (5,  5)  of  each  femur  is  directed  rather 
inwards,  and  is  slightly  arched  forwards  ;  its  axis  makes,  with  that  of 
the  neck  and  head,  an  angle  of  about  120°;  its  surface  is  everywhere 
smooth,  except  behind,  where  there  is  a  prominent  line,  the  Linea 
Aspera,  running  along  the  middle,  aud  at  either  end  dividing  into 
two,  which  above  go  each  to  one  of  the  trochanters,  and  below  each 
to  one  of  the  condyles.  These  condyles  are  the  processes  in  which 
the  lower  expanded  part  of  the  femur  terminates.  The  inner  condyle 
(6)  is  the  narrower,  and  descends  lower  than  the  outer  (7),  which  is 
the  broader  and  stronger.  Their  articular  surfaces  are  united  in  front 
at  a  concave  pulley-like  surface  (8),  over  which  the  patella  lies :  below 
it  they  diverge,  and  at  the  back  of  the  femur  are  separated  widely  on 
two  very  convex  prominences,  between  which  there  is  a  deep  and 
rough  fossa,  in  which  the  crucial  ligaments  of  the  knee-joint  are  fixed. 
On  the  sides  of  the  femur,  just  above  the  lower  border  of  the  condyle, 
are  eminences,  the  Tuberosities  (9,  9),  to  which  the  external  and 
internal  lateral  ligaments  respectively  are  attached. 

The  Tibia,  or  Shin-Bone  (fig.  24,  B),  is  placed  on  the  front  and  inner 
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part  of  the  Leg.  Its  upper  part,  or  Head  (1),  is  far  larger  than  any 
other.  Its  upper  surface  is  nearly  oval,  its  greatest  diameter  being 
transverse ;  and  it  presents  two  slightly  concave  oval  smooth  surfaces 
(2,  2),  on  which  tho  condyles  of  the  femur  rest.  Between  them  is  au 
eminence,  named  the  Spine,  which  fits  in  between  the  condyles,  and 
to  which,  as  well  as  to  rough  surfaces  before  and  behind  it,  the  crucial 
ligaments  and  semilunar  cartilages  are  fixed.  Below  and  on  the  sides 
of  the  head  are  tuberosities,  on  which  the  lateral  ligaments  are 
inserted,  and  behind  the  external  tuberosity  is  a  smooth  surface  which 
articulates  with  the  head  of  the  fibula.  In  front,  and  a  little  below 
them,  is  the  tubercle  (4)  to  which  the  ligamentum  patella;  is  attached. 
Below  this  the  body  (5,  5)  is  triangular,  and  as  it  descends,  becomes 
smaller ;  its  outer  surface  is  hollowed ;  its  inner,  which  forms  the 
skin,  slightly  convex  ;  its  posterior  rounded.  The  outer  border  gives 
attachment  to  an  interosseous  ligament,  which  fills  up  the  space 
between  it  and  the  opposed  part  of  the  fibula  :  the  anterior  is  sharp 
and  prominent,  and  is  named  the  Crest.  The  lower  or  tarsal  extremity 
is  a  little  expanded,  and  has  a  somewhat  quadrilateral  form.  Its 
outer  aspect  has  a  slightly  concave  surface,  which  is  articulated  im- 
moveably  with  the  fibula ;  the  inner  is  prolonged  into  a  bluntly 
pointed  process,  the  internal  malleolus  (6),  which  has  the  internal 
lateral  ligament  of  the  ancle  fixed  to  its  extremity,  and  a  smooth 
surface  ou  its  outer  side,  which  articulates  with  the  astragalus.  The 
anterior  surface  of  this  extremity  is  smooth  where  tendons  pass  over 
it;  the  posterior  is  flat;  the  lower  or  terminal  surface  (7)  is  quadri- 
lateral and  slightly  hollowed  ;  it  rests  on  and  is  articulated  with  the 
astragalus. 

The  Fibula  (fig.  24,  B)  is  situated  at  the  outer  part  of  the  leg,  and 
is  fixed  immoveably  by  the  side  of  the  tibia.  It  is  long,  very  slender, 
for  the  most  part  three-sided,  and  enlarged  at  either  extremity.  The 
upper  extremity  or  head  (1)  is  the  smaller;  it  is  rounded,  and  on  its 
upper  and  inner  part  has  an  oval  smooth  surface,  with  which  it  arti- 
culates with  the  outer  tubercle  of  the  tibia;  the  rest  of  its  surface 
is  uneven,  for  the  attachment  of  ligaments  and  a  tendon.  The  lower 
extremity  (2)  is  longer  and  more  pointed  than  the  upper;  it  forms 
the  external  malleolus,  or  outer  ancle,  to  whose  extremity  the  exter- 
nal lateral  ligament  of  the  joint  is  attached,  and  whose  inner  surface 
is  articulated  with  the  astragalus ;  behind  it  is  a  deep  groove,  over 
which  the  tendons  of  some  muscles  of  the  leg  pass  to  the  sole  of  the 
foot.  Above  the  malleolus,  and  on  the  inner  aspect  of  tho  fibula,  is  a 
smooth  surface,  where  it  is  united  with  the  tibia. 

The  Patella,  or  Knee-Pan,  has  a  somewhat  triangular  outline.  Its 
narrowest  part  is  below,  and  is  fixed  by  the  ligamentum  patella)  to 
the  tubercle  of  the  tibia.  Its  anterior  surface  is  slightly  convex,  and 
looks  fibrous,  being  marked  by  the  insertions  of  the  tendons  of  the 
extensor  muscles  of  the  leg ;  the  posterior  is  smooth,  and  divided  by 
a  ridge  into  two  parts,  of  which  the  outer  is  the  larger,  and  which 
are  adapted  to  the  pulley-like  surface  between  the  condyles  of  the 
femur. 

The  Tarsus  is  composed  of  seven  bones,  namely,  tho  Astragalus 
(1),  Os  Calcis  (2),  Navicular  (3),  Cuboid  (4),  Internal  (5),  Middle  (6), 
and  External  (7)  Cuneiform  Bones.  These  are  set  together  so  that 
they  cannot  be  moved  by  any  slight  force,  and  yet  are  poasessed  of 
considerable  elasticity.  The  Astragalus  is  that  on  which,  through 
the  Tibia,  which  rests  upon  its  upper  quadrilateral  surface,  the  weight 
of  the  body  first  falls.  With  the  Tibia  above,  and  the  two  malleoli 
on  either  side  of  it,  it  forms  the  ancle-joint,  a  hinge  with  a  limited 
lateral  motion.  Its  lower  part  rests,  with  two  surfaces  of  contact,  on 
the  os  calcis,  whose  hinder  prominent  part  (8)  forms  the  heel ;  and 
its  anterior  portion,  or  head,  is  received  in  a  cavity,  formed  by  the 
navicular  bone  in  front,  part  of  the  os  calcis  behind,  and  a  very  strong 
ligament  below  and  between  them.  This  cavity  is  at  the  summit  of 
an  arch  which  the  tarsus  and  metatarsus  together  contribute  to  form, 
and  of  which  the  supports  are  the  os  calcis  behind  and  the  ends  of 
the  metatarsal  bones  before.  It  is  indeed  a  double  arch,  for  it  has  at 
the  sole  a  concavity,  both  from  before  backwards  and  from  side  to 
side;  and  the  strength  with  which  its  several  parts  are  joined  is  so 
great,  that  few  accidents  are  rarer  than  a  fracture  or  dislocation  of 
any  of  the  bones  of  the  tarsus. 

The  rest  of  the  bones  of  the  Foot,  including  those  of  the  Meta- 
tarsus (9,  9)  and  the  Toes,  are  in  number,  arrangement,  and  form  very 
similar  to  the  Metacarpus  and  the  Phalanges  of  the  Fingers.  The 
metatarsal  bones  however  are  longer,  more  slender,  and  set  more 
closely  side  by  side  than  the  metacarpal ;  and  the  Phalanges  are  all 
much  shorter,  and  (except  the  two  of  the  great  Toe)  smaller.  Their 
movements  are  in  general  the  same  as  those  of  the  fingers,  but  less 
extensive ;  neither  is  there  any  adaptation  for  so  free  a  movement  of 
the  first  toe  as  of  the  thumb. 

There  are  some  supplemental  bones  of  the  skeleton,  which  need 
but  just  be  mentioned.  These  are  the  Sesamoid  and  the  Hyoid  Bones. 
The  former  occur  within  the  substance  or  in  the  course  of  tendons 
which  are  much  exerted  ;  the  patella  is  the  largest  of  them  ;  the 
number  and  existence  of  the  others  are  not  certain,  but  there  are 
almost  always  two  at  the  first  joints  of  each  of  the  thumbs  and  great 
toes  ;  they  are  small,  oval,  or  round,  and  rough  on  all  their  surfaces, 
except  that  by  which  they  articulate  with  the  bone  on  which  they  lie. 
The  Hyoid  Bone  is  that  ou  which  the  larynx  is  suspended,  and  the 
base  of  the  tongue  fixed;  it  is  not  articulated,  except  by  long  liga- 


ments, with  any  other  of  the  bones.  [Larynx  ;  Tongue.]  In  rela- 
tion to  many  points  iu  this  article,  the  following  articles  may  be 
consulted:  Articulation,  Bone,  Vertebra,  Locomotion  in  Ani- 
mals, Man. 

SKENEA,  a  genus  of  Gasteropodous  Mollusca,  named  after  Dr. 
Skene.  The  shell  is  very  small,  flat,  and  with  few  whorls.  It  is 
deeply  umbilicated ;  the  mouth  is  entire,  circular,  not  quite  connected 
with  the  body  whorl;  operculum  rather  spiral.  The  animal  is  nearly 
like  that  of  Rissoa,  and  has  large  eyes.  The  species  are  few,  and  are 
found  generally  on  the  roots  of  Corallina  officinalis. 

SKIMMER.  [Rynchops.] 

SKIN.  The  Skin,  or  Derma,  is  the  outer  covering  of  the  body ; 
and  having  to  serve  at  once  as  a  defence  for  the  more  deeply  seated 
structures,  as  an  organ  of  touch,  and  as  an  apparatus  for  secretion,  it 
is  one  of  the  most  compound  of  all  the  tissues. 

It  is  composed  of  two  chief  parts : — a  vascular  basis  named  Cutis, 
and  a  superficial  layer  named  Epidermis,  or  Cuticle,  which  is  not 
vascular.  The  cutis  is  made  up  for  the  most  part  of  fibres  and 
lamina),  like  those  of  common  cellular  tissue.  They  are  much  more 
densely  woven  near  the  surface  than  in  the  deeper  part  of  the  skin  ; 
in  the  former  they  constitute  a  very  tough  and  elastic  compact  mem. 
brane  ;  in  the  latter  they  are  arranged  in  irregular  large  cells,  which 
iu  moderately  stout  persons  are  filled  with  fat,  but  in  the  emaciated 
are  collapsed,  and  form  a  loose  flocculent  white  tissue.  This  general 
form  of  structure  prevails  through  the  whole  skin  ;  but  iu  different 
parts  of  the  body,  and  still  more  in  different  persons,  the  density  and 
thickness  of  its  layers,  the  size  of  the  cells,  the  quantity  of  fat  which 
they  contain  in  the  deeper  parts,  and  the  fineness  or  coarseness  of  the 
tissue  composing  them,  vary  considerably. 

The  external  surface  of  the  skin  presents  a  variety  of  wrinkles. 
The  larger  of  these  are  produced  by  the  action  of  muscles,  which  in 
many  parts  throw  the  skin  into  folds;  others  result  from  its  loss  of 
elasticity  in  old  age,  and  the  removal  of  the  fat  beneath  it ;  and  again 
others,  which  are  seen  most  plaiuly  on  the  palms  and  the  balls  of  the 
fingers,  and  on  the  corresponding  parts  of  the  foot,  run  in  very  close 
parallel  arches,  and  indicate  the  arrangement  of  subjacent  rows  of 
sensitive  papilla;,  with  which  the  whole  surface  of  the  skin  is  beset, 
and  which  in  the  parts  just  named,  and  in  some  others,  are  arranged 
in  regular  double  lines.  In  their  most  developed  state,  on  the  balls 
of  the  fingers  for  example,  the  papilla)  are  very  fine  conical  processes, 
standing  somewhat  obliquely,  and  so  densely  set,  that  their  summits 
form  a  seemiugly  smooth  surface.  On  these  parts  each  elevated  line 
which  one  sees  on  the  surface  has  beneath  it  two  rows  of  papilla) ; 
for  when  looked  at  closely,  each  such  ridge  shows  on  its  summit  a 
little  furrow  dotted  with  minute  apertures,  and  which  fits  into  the 
space  between  the  rows  of  papilla;.  Over  the  rest  of  the  body  the 
papilla)  are  much  smaller,  and  are  irregularly  arranged.  Everywhere, 
however,  they  are  the  most  vascular  part  of  the  skin,  each  papilla 
receiving  a  distinct  loop  from  the  subjacent  network  of  bloodvessels. 
It  is  in  them  also  that  the  greater  part  of  the  very  numerous  nerves 
of  the  skin  terminate  ;  for  though  every  part  of  the  skin  be  sensitive, 
yet  the  papilla)  are  so  in  the  highest  degree,  and  are  the  chief  instru- 
ments by  which  the  sense  of  touch  is  exercised.  [Senses;  Nervous 
System.]  It  is  through  their  being  so  much  developed,  that  the  tips 
of  the  fingers  are  adapted  for  the  perception  of  the  finest  impressions 
of  the  sense ;  though  even  they  have  less  delicate  perception  than  the 
tip  of  the  tongue,  on  which  similar  but  larger  and  more  pointed 
papilla;  are  set. 

The  chief  secretory  apparatus  of  the  skin  consists  of  the  perspira- 
tory glands,  which  are  disposed  over  its  whole  extent,  but,  like  the 
papilla?,  are  largest  and  most  numerous  in  the  palms  and  soles.  By 
looking  on  the  surface  of  the  cuticle  covering  these  parts,  one  may 
see,  especially  on  a  warm  day,  or  when  perspiring  freely,  a  number  of 
minute  orifices  between  and  upon  the  tops  of  the  arched  ridges  already 
described.  These  are  the  orifices  of  the  glands  by  which  the  per- 
spiration is  secreted,  and  sometimes  one  may  squeeze  through  them  a 
drop  of  the  clear  crystal  fluid  which  the  glands  produce.  Each  orifice 
leads  to  a  fine  tube  of  somewhat  less  diameter  than  itself,  which 
passes  down  through  the  epidermis,  and  into  the  deeper  parts  of  the 
skin,  making  on  its  way  several  spiral  turns,  and  ending  in  a  slightly 
enlarged  closed  sac.  In  the  sole,  each  such  tube  makes  from  15  to  20 
spiral  turns  ;  in  the  palm,  from  6  to  10  ;  in  other  parts,  fewer  :  in  tho 
right  hand  the  spiral  turns  are  made  from  left  to  right;  in  the  left, 
from  right  to  left.  There  are  about  25  of  these  orifices  in  a  square 
line  of  the  surface  of  the  tip  of  the  fore-finger;  and  about  75  in  the 
same  space  between  the  bases  of  the  fingers :  taking  therefore  the 
whole  superficies  of  the  body  at  14  square  feet,  it  is  probable  that, 
as  Eichhorn  calculated,  there  are  not  less  than  ten  millions  of  these 
glands  scattered  through  the  skin. 

It  is  in  them  that  the  perspiration  is  being  constantly  formed, 
though  it  most  generally  passes  away  as  fast  as  it  is  produced  in  an 
invisible  vapour,  and  during  health  collects  in  the  forni  of  sweat  only 
when  it  is  very  rapidly  formed,  as  during  active  exercise,  or  when  the 
surrounding  atmosphere  is  already  saturated  with  moisture.  The 
fluid  of  the  perspiration  is  composed  of  water,  with  very  small  quanti- 
ties of  animal  and  saline  matter,  some  free  lactic  acid,  nitrogen,  and 
carbonic  acid.  By  thus  removing  carbonic  acid  from  the  blood,  the 
skin  is,  next  to  the  lungs,  the  most  important  and  essential  excretory 


SKIN. 


organ  of  tho  body.  Experiments  have  in  fact  proved  that  animalw 
prevented  from  perspiring  die  of  suffocation  as  certainly,  though  not 
bo  rapu  Uy,  as  when  their  respiration  is  obstructed.  Tho  quantity  of 
perspiration  secreted  amounts  to  about  two  pounds  in  21  hours  ;  but 
it  is  liable  to  considerable  variations,  according  to  the  habits  of  the 
individual,  the  state  of  tho  atmosphere,  Mm-  activity  of  other  glands, 
Buch  as  the  lungs  and  kidneys,  and  other  circumstances. 

Another  secretion  from  tho  Hkin  is  that  of  tho  oily  sebaceous 
matter  by  which  its  surface  is  always  kept  in  a  slight  degree  greasy, 
bo  tbat  water  adheres  to  it  only  in  drops,  and  does  not  easily  soak  into 
the  substance  of  the  epidermis.  Tho  sebaceous  glands  by  which  this 
secretion  is  produced,  as  well  as  the  hair-follicles  on  which  they  are 
almost  always  attendant,  are  described  in  the  articlo  Hair. 

The  loss  of  fluid  by  these  secretions  from  the  skin  is  in  some 
measure  compensated  by  tho  absorption  which  it  also  exercises.  It  is 
unoertain  how  much,  if  any,  of  tho  vapour  of  the  atmosphere  around 
us  is  thus  imbibed ;  but  it  is  certain  that  the  skin  absorbs  fluids 
placed  for  a  short  time  in  contact  with  it,  and  this  so  rapidly,  that 
(especially  after  long  fasting)  a  perceptible  increase  of  weight  is 
observed  after  a  person  has  been  immersed  in  a  bath.  Tho  obstacle 
to  a  more  constant  and  considerable  absorption  of  fluid  is  the  nearly 
impenetrable  layer  of  epidermis ;  and  hence  the  substances  most 
rapidly  absorbed  are  those  which  most  easily  pass  through  it,  such  as 
water,  after  having  been  imbibed  into  its  deepest  layers,  vapours  of 
sulphureted  hydrogen,  hydrocyauic  acid,  &c,  oils  rubbed  upon  it,  or 
corrosives  which  destroy  its  texture. 

Besides  its  secretions,  there  are  produced  from  the  vessels  of  tho 
skin  materials  of  which  are  formed  certain  appendages  for  its  protec- 
tion and  other  purposes,  such  as  the  cuticle,  the  hair,  and  the  nails. 

The  cuticle,  or  epidermis,  is  an  insensible  and  non-vascular  mem- 
brane, which  is  laid  over  the  whole  of  the  external  surface  of  the  body 
in  a  layer,  the  thickness  of  which  is  varied  according  to  the  protection 
required  for  the  wellbeing  of  the  subjacent  cutis.  The  under  surface, 
which  lies  next  to  the  cutis,  is  accurately  fitted  into  all  its  irregu- 
larities, and  sends  prolongations  down  into  the  interior  of  all  its 
glands  and  follicles ;  the  outer  surface,  which  is  exposed  to  friction,  is 
comparatively  smooth.  The  epidermis  is  composed  of  several  layers 
of  cells :  of  the  two  layers  iuto  which  it  may  commonly  in  an  ordinary 
dissection  be  split,  the  lower  is  called  Rete  Mucosum,  or  Rete  Malpighii ; 
the  upper  and  outer,  more  particularly,  Epidermis.  In  the  deeper 
layers  the  epidermis  is  composed  entirely  of  minute  polygonal  cells, 
adhering  by  their  edges,  and  containing  nuclei  and  a  thin  fluid ;  in 
the  layers  nearer  the  surface  are  cells  of  the  same  kind,  but  larger  and 
flatter;  and  those  on  the  very  outer  surface  are  dry  and  scale-iike; 
they  have  lost  almost  all  trace  of  form,  and  becoming  loose,  are 
removed  by  friction  at  exactly  the  same  rate  as,  under  ordinary 
circumstances,  new  cells  are  produced  at  the  surface  next  the  cutis. 
Thus  the  epidermis  is  subject  to  constant  and  rapid  change  :  its  cells, 
as  fast  as  they  dry  and  are  removed  in  the  form  of  scurf  from  its 
exterior,  being  replaced  by  new  ones  at  its  interior ;  and  thus,  what- 
ever waste  (within  certain  limits)  it  is  subject  to,  its  thickness  is  not 
diminished,  but  rather,  as  the  waste  is  increased,  so  is  its  thickness, 
till  it  attains  that  degree,  which  is  competent  to  the  protection  of  the 
subjacent  cutis ;  as  any  one  may  see  in  tho  palms  of  his  hands,  soon 
after  he  has  begun  to  occupy  himself  in  a  more  than  usually  laborious 
handicraft. 

The  epidermis  is  the  seat  of  the  characteristic  national  colours  of 
the  skin,  as  well  as  of  the  colours  of  freckles  and  other  superficial 
marks.  In  dark-complexioned  races,  especially  in  negroes,  it  is  very 
thick,  and  its  cells  are  filled  with  minute  black  or  otherwise  coloured 
pigment-granules,  many  of  which  also  lie  loose  among  them.  [Albino  ; 
Pigment.]  The  thickness  of  the  epidermis  in  these  tribes  renders  it 
less  penetrable  by  the  rays  of  heat;  and  it  is  hence  (and  not  on  account 
of  its  colour,  which  would  have  an  opposite  effect)  that  a  negro  can 
bear  the  exposure  of  his  skin  to  a  degree  of  solar  heat  which  blisters 
that  of  a  European. 

The  nails  are  thin  laminae  of  horny  tissue,  produced  by  the  cutis  on 
tho  back  of  the  ends  of  the  fingers  and  toes.  Under  each  of  the  more 
perfect  of  the  nails,  such  as  those  of  the  fingers  and  the  great  toe,  the 
cutis  has  a  peculiar  structure,  called  the  matrix  of  the  nail,  composed 
of  large  sharply-pointed  and  very  vascular  papilloe,  which  at  the  root 
are  arranged  irregularly,  but  at  the  body  of  the  nail  are  placed  in 
close-set  rows  or  longitudinal  ridges.  By  all  this  vascular  surface  the 
substance  of  the  nail  is  produced  in  minute  cells,  which  subsequently 
coalesce  and  form  the  dense,  obscurely  fibrous,  and  transparent  mass 
of  tho  body  of  the  nail.  The  crescentic  opaque  part  at  the  root  of  the 
nail  owes  its  whiteness  in  part  to  its  own  substance,  which  in  the 
deeper  layers  is  softer  and  more  opaque  than  in  those  of  the  body,  and 
in  part  to  the  surface  beneath  it  being  less  vascular  than  the  rest. 

The  under  surface  of  the  nail  is  grooved  or  otherwise  marked  in 
correspondence  with  the  matrix,  to  which  it  closely  fits;  the  outer 
surface,  exposed  to  friction,  is  comparatively  smooth,  though  still  it 
presents  traces  of  the  ridges  in  which,  when  it  was  at  the  under 
surface,  it  was  formed  ;  for  the  nails  are  produced  in  the  same  method 
as  the  cuticle ;  as  fast  as  their  exposed  surfaces  or  their  ends  are 
worn  away,  they  are  replaced  by  layers  growing  from  the  matrix ;  and 
the  whole  mass  of  the  nail,  growing  at  once  from  below  its  body  and 
from  its  root,  is  constantly  pushed  forwards  and  thickened,  at  the 
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very  samo  rato  as  iU  froo  oxtrornity  in  cut  or  worn  down,  and  its  body 
thinned  by  friction. 

SKIN-MOTHS.    fDl  Ul  mtl  D  .v.. ) 

KICINK.  [Scinuiijjk.] 

SKIPPKU.  [ilKHi-Kiuin*:.] 

.SKIPPER,  a  Fish.  [Slomukhesox.] 

SKIRRKT.  [Sium.] 

SKORODITE,  a  Mineral.  [Ikon.] 

SKULL.  [Skeleton.] 

SKULL-CAP.    [Scutellaki  A.] 

SKULPIN.  [Calmonymus.] 

SKUNK.  [Mu.stelid.e.1 

SKYLARK.  [Alauda.J 

SLATE.  By  some  geological  writers  the  laminar  structures  which 
prevail  in  many  stratified  and  in  some  mctamorphic  rocks  are  called 
slaty  or  schistose  ;  but,  in  consequence  of  tho  progress  of  investigation, 
ono  of  these  structures,  locally  superinduced  in  deposited  strata, 
which  is  characterised  by  planes  of  cleavage  generally  meeting  those 
of  deposition  at  considerable  angles,  is  specially  called  the  slaty  struc- 
ture.   If,  in  the  diagram  below,  c,  s,  I,  represent  in  section  a  series  of 


deposited  beds  of  clay  (c),  sandstone  (s),  and  nodules  of  limestone  (I), 
all  dipping,  as  the  arrow  S  (south)  indicates,  at  20°  :  the  lines  which 
cross  these  beds  at  oblique  angles,  and  are  more  highly  inclined,  as 
in  the  arrow  K  =  60°,  are  the  edges  of  innumerable  parallel  planes 
of  cleavage,  which  are  continuous  through  tho  finely  argillaceous 
beds  c  ;  more  or  less  twisted  in  and  about  the  limestone  nodules  I ; 
more  or  less  interrupted  by  the  arenaceous  beds  s,  or  represented 
therein  by  lines  more  nearly  rectangled  to  the  plane  of  deposition. 
The  law  here  indicated  of  the  want  of  coincidence  in  the  planes  of 
cleavage  and  deposition  U  almost  universally  observed  in  nature. 
Nearly  horizontal  strata  are  crossed  by  inclined  cleavage ;  highly 
inclined  strata  are  traversed  by  nearly  vertical  cleavage.  In  strata 
which  dip  different  ways  from  an  axis  or  to  an  axis,  the  cleavage 
planes  are  sometimes  found  to  be  parallel  throughout  the  mass  on  both 
sides  of  the  axis;  and  even  where  strata  are  variously  contorted,  they 
are  frequently  dissected  through  a  great  part  or  the  whole  of  their 
mass  by  cleavage  plane3  passing  in  one  direction.  Hence  the  conclu- 
sion is  obvious  that  this  slaty  structure,  this  monohedral  symmetry 
(if  we  may  not  call  it  crystallisation),  is  the  fruit  of  a  general  cause 
acting  subsequently  to  the  deposition  and  disturbance  of  the  strata, 
capable  of  pervading  and  re-arranging  the  particles  so  a3  to  polarise 
and  systematise  their  mutual  attractions,  but  not  to  fuse  them  together, 
destroy  their  original  distinctness,  or  obliterate  the  evidence  of  their 
original  condition.  This  force  was  so  general,  that  along  many  miles 
of  country,  as,  for  example,  in  the  whole  Snowdonian  chain,  one 
particular  direction  (north-north-east),  in  North  Devon  and  Pembroke- 
shire another  (nearly  east  and  west),  is  found  to  prevail  more  or  less 
distinctly  in  all  the  rocks ;  though,  as  before  observed,  arenaceous  and 
pebbly  beds  are  least  influenced  by  it,  and  limestones  are  unequally 
and  variously  affected. 

This  dependence  of  the  slaty  structure  on  the  nature  of  the  rock  is 
sometimes  very  positively  pronounced,  as  in  some  classes  of  rock  the 
cleavage  does  change  and  even  reverse  its  inclination  where  contortions 
prevail.  (This  is  very  observable  in  some  cases  of  cleavage  in  the  old 
red-sandstone  of  Pembrokeshire.)  On  a  first  view  it  appears  to  be 
equally  dependent  on  geological  time,  since  it  is  principally  among 
the  older  strata  that  it  is  well  exhibited  on  a  large  scale  ;  but  on  this 
head  doubt  arises,  when  we  find  the  Silurian  rocks,  which  are  not 
slaty  at  Ludlow,  become  so  near  Llandovery ;  the  old  red-sandstone 
slaty  in  Pembrokeshire  and  not  so  in  Monmouthshire  ;  the  mountain 
limestone  shales  slaty  near  Tenby  and  not  so  in  Yorkshire ;  the  lias 
shales  slaty  on  the  northern  slopes  of  the  Alps,  but  not  so  in  England. 

There  are  then  local  conditions  which  influence  the  development  of 
slaty  cleavage,  and  it  is  essential  to  a  general  solution  of  the  problem 
which  this  structure  involves,  that  these  conditions  should  be  deter- 
mined. Proximity  to  rocks  of  igneous  origin  has  been  freely  appealed  to 
for  this  purpose ;  but  this  appears  an  insufficient  and  not  often  applicable 
cause.  The  most  general  condition  which  has  occurred  to  our  obser- 
vation is  the  fact  of  remarkable  displacement  of  the  strata  on  one  or 
more  anticlinal  or  synclinal  axes;  and  it  is  of  consequence  to  this 
inference  to  remark  that  very  often,  approximately  or  even  exactly, 
the  horizontal  edge  ('strike')  of  the  inclined  cleavage  planes  coincides 
with  the  axis  of  movement  (and  therefore  with  the  strike)  of  the 
stratification.   Pressure  in  some  peculiar  application  appears  to  us  to 
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be  indicated  by  all  the  phenomena  as  the  grand  agent  in  the  produc- 
tion of  slaty  cleavage.  Only  one  tolerably  successful  effort  has  been 
made  experimentally  to  reproduce  this  structure  by  art.  Mr.  11.  W.  Fox 
has  caused  electrical  currents  to  traverse  a  mass  of  moist  clay,  and  has 
observed  in  consequence  the  formation  of  numerous  fissures,  more  or 
less  similar  to  slaty  cleavage,  in  planes  parallel  to  the  vertical  bounding 
surfaces  of  the  mass,  and  at  right  angles  to  the  electrical  currents. 
The  exact  application  of  this  experiment  is  not  understood.  Perhaps 
however,  conjoined  with  the  admission  that  the  great  movements  of 
strata,  by  which  apparently  slaty  cleavage  was  determined,  depended 
on  disturbed  equilibrium  of  internal  heat,  which  might,  or  rather 
must,  have  developed  electrical  currents,  this  solitary  experiment  may 
be  the  commencement  of  a  right  mode  of  more  extensive  iuquiry 
embracing  the  many  circumstances  of  chemical  nature,  stratified 
arrangement,  disturbed  position,  and  proximity  of  igneous  rocks,  which 
must  all  be  included  in  a  good  theory  of  slaty  cleavage. 

For  economical  purposes  there  appears  little  chance  of  obtaining  in 
the  British  Islands  good  Slate  (properly  so  called)  from  any  but  the 
ancient  argillaceous  strata  superposed  on  mica-schist  and  gneiss,  and 
covered  by  old  red-sandstone  or  mountain  limestone.  From  these 
strata  in  Scotland,  Cumberland,  Westmoreland,  Yorkshire,  Charuwood 
Forest,  North  Wales  abundantly,  South  Wales,  Devonshire,  Cornwall, 
the  north  and  south  of  Ireland,  slates  of  various  value  are  dug.  The 
thin  flagstone  of  the  coal  formation  in  many  parts  of  England  and 
Wales  the  laminated  sandy  limestone  of  Stouesfield,  Collyweston,  &c, 
which  are  often  called  slates,  and  are  extensively  used  in  roofing,  are 
all  obtained  by  natural  partings  parallel  to  the  stratification.  True 
slate  is  split  by  wedges  from  the  apparently  solid  rock  along  planes 
often  no  more  discoverable  than  those  of  a  real  crystal.  In  colour  it 
is  purple,  blue,  green,  yellowish,  or  almost  white,  or  striped  across 
the  planes.  In  some  slates  (west  of  Scotland,  Ingleton,  &c.)  crystals 
of  cubical  iron  pyrites  are  scattered.  Much  of  the  Cumberland  slate 
appears  full  of  fragments  (Borrowdale),  and  some  contains  chiastolite 
(Skiddaw). 

In  the  United  States,  a  good  material  is  obtained  in  Maine  at 
Barnard,  riscataquies,  Kennebec,  Bingham,  and  elsewhere;  also  in 
Massachusetts,  iu  Worcester  county,  in  Boylston,  Lancaster,  Harvard, 
Shirley,  aud  Peperell;  iu  Vermont,  at  Guilford,  Brattleborough' 
Fairhaven,  and  Dummerston  ;  in  Hoosic,  New  York ;  on  Bush  Creek 
and  near  Uuionville,  Maryland  ;  at  the  Cove  of  Wachitta,  Arkansas. 
At  Hutland,  Vermont,  is  a  manufactory  of  slate  pencils,  from  a 
greenish  slate. 

These  slate  rocks  are  also  used  for  gravestones  in  New  England 
cemeteries.    It  is  however  liable  to  fall  to  pieces. 

Drawing  Slate  is  a  finer  and  more  compact  variety,  of  bluish  and 
purplish  shades  of  colour.  The  best  slates  come  from  Spain,  Italy, 
aud  France.  A  good  quality  is  quarried  in  Maine  aud  Vermont,  United 
States. 

Novaculite,  Hone-Slate,  or  Whet-Stone,  is  a  fine  grained  slate,  con- 
taining considerable  quartz,  though  the  grains  of  tbis  mineral  are  not 
perceptible.  It  occurs  of  light  and  dark  shades  of  colour,  and  compact 
texture. 

ArgUlite  is  a  general  term  given  to  argillaceous  or  clay-slate  rocks. 
Many  shales  or  argillites  crumble  easily,  and  are  unfit  for  any  purpose 
in  the  arts,  except  to  furnish  a  clayey  soil. 

Alum  Shale  is  any  slaty  rock  which  contains  decomposing  pyrites, 
aud  thus  will  afford  alum  or  sulphate  of  alumina  on  lixiviation. 

Bituminous  Shale  is  a  dark  coloured  slaty  rock  containing  some 
bitumen,  and  giving  off  a  bituminous  odour. 

Plumbaginous  Schist  is  a  clay  slate  containing  plumbago  or  graphite 
and  leaving  traces  like  black  lead.  ' 

The  Pipestone  of  the  North  American  Indians  was  in  part  a  red 
claystone  or  compacted  clay  f .  am  the  Coteau  de  Prairies.  It  has  been 
named  Callinite.  A  similar  material,  now  accumulating,  occurs  on  the 
north  shore  of  Lake  Superior,  at  Nepigon  Bay.  Another  variety  of 
pipestone  is  a  dark  grayish  compact  argillite ;  it  is  used  by  the  Indians 
of  the  north-west  coast  of  America.  (Dana.)  f  Agalmatolite  :  Mica- 
Schist.] 

*  SLEEP,  the  periodical  repose  of  the  organs  of  the  senses,  and  of 
the  greater  number  of  the  intellectual  faculties  and  voluntary  move- 
ments. _  The  above  indeed  is  by  no  means  a  satisfactory  definition ; 
but  it  is,  as  with  life,  far  easier  to  describe  its  phenomena  than  to 
define  its  nature. 

True  sleep  is  peculiar  to  the  Mammalia  and  to  Birds.  The  lower 
animals  indeed  rest  from  time  to  time,  and  withdraw  themselves  from 
the  external  world,  but  having  no  external  eyelids,  they  cannot  exclude 
all  influence  from  without.  Fish  conceal  themselves  behind  a  stone 
or  near  the  bank  of  a  river;  crocodiles  hide  themselves  in  the  mud  • 
and  tortoises  creep  into  holes.  The  higher  animals  likewise  usually 
seek  out  some  place  of  retirement  to  sleep  in,  and  dispose  themselves 
m  a  posture  which  either  is  maintained  with  little  muscular  effort,  or 
is  favourable  to  the  preservation  of  warmth. 

The  approach  of  sleep  is  announced  by  diminished  activity  of 
rmnd  and  loss  of  the  power  of  attention.  The  senses  become  blunted 
to  external  impressions,  and  we  feel  an  unconquerable  desire  for 
stillness  and  repose.  Our  ideas  grow  more  confused— our  sensations 
more  obscure— our  sight  fails  us— and  if  our  ears  still  perceive  sounds 
thoy  are  indistinct,  and  seem  as  though  distant.    The  eyelids  close 


the  jomts  relax,  we  instinctively  assume  an  easy  position,  and  fall  into 
a  sleep,  which  at  first  is  deep,  then  soft  and  gentle,  and  becomes 
gradually  less  sound  as  the  time  for  waking  approaches. 

Physiologists  are  accustomed  to  distinguish  what  are  termed  the 
organic  or  vegetative  from  the  animal  properties  of  living  being?  By 
the  former  are  understood  development,  growth,  excitability,  &c 
those  powers  in  short  which  are  common  to  plants  and  animals  ;  by 
the  latter,  those  properties  which  are  peculiar  to  animals,  such  as 
sensation  aud  voluntary  motion.  During  sleep  the  organs  of  vegetative 
life  continue  to  discharge  their  functions  with  scarcely  less  activity 
than  in  the  waking  state.  Their  repose  is  independent  of  sleep,  and 
occurs  at  very  different  times.  The  heart  rests  between  each  pul- 
sation, the  muscles  of  expiration  and  inspiration  are  in  a  state  of 
alternate  action  and  repose,  and  the  peristaltic  motions  of  the  intestines 
have  their  distinct  periods  of  remission.  The  pulse  and  respiration 
however  become  slower  during  sleep,  and  digestion  seems  to  go  on  then 
less  perfectly  than  in  the  waking  state.  The  temperature  of  the  body 
sinks  during  sleep,  owing  to  the  diminished  nervous  energy,  and  to 
the  same  cause  may  be  ascribed  the  increased  susceptibility  of  persons 
to  rheumatism  and  other  effects  of  cold  when  asleep. 

Not  only  are  the  functions  of  organic  life  little  affected  by  sleep, 
but  even  those  of  animal  life  are  not  in  a  state  of  complete  repose. 
It  would  not  be  possible  to  make  a  dead  body  remain  in  those  postures 
which  we  assume  when  asleep,  and  our  eyelids  are  not  closed  except  by 
muscular  action.  Some  animals  sleep  standiug,  as  the  horse ;  birds 
do  so  also,  sometimes  standing  on  one  leg.  When  very  weary,  we 
sleep  even  in  the  most  constrained  positions;  soldiers  have  been 
known  to  sleep  while  marching,  postilions  on  horseback,  and  fiddlers 
at  a  fair  have  continued  to  play  even  when  through  weariness  they 
have  fallen  asleep.  The  numerous  instances  of  sonnambulism  on 
record  show  how  high  a  degree  of  activity  of  the  animal  functions  is 
compatible  with  sleep. 

Animals  in  general  require  less  sleep  than  man  :  thus,  for  instance 
four  hours  are  sufficient  for  the  horse.  Those  animals  whose  blood 
circulates  very  rapidly,  whose  motions  are  peculiarly  energetic,  and 
their  senses  very  acute,  usually  sleep  more  lightly,  and  for  a  shorter 
time  than  others.  The  timid  herbivorous  animals  sleep  less,  and  less 
profoundly  thau  the  bolder  Cai-nivora.  In  man  the  want  of  sleep 
varies  at  different  ages;  the  new-born  infant  sleeps  almost  continually 
while  persons  in  middle  life  can  do  with  less  sleep  than  children  or 
very  old  persons,  and  women  require  less  sleep  than  men.  From  six 
to  eight  hours  a-day  are  usually  passed  in  sleep,  but  habit  exercises  a 
great  influence  iu  determining  the  amount  of  repose  required.  John 
Hunter  and  Frederick  the  Great  did  not  sleep  more  thau  four  hours 
daily,  while  some  sluggish  persons  spend  nearly  half  their  time  in 
sleep.  _  In  extreme  old  age  much  sleep  sometimes  becomes  necessary. 
De  Moivre,  when  eighty-three  years  old,  was  awake  only  during  four 
hours  out  of  the  twenty-four ;  and  Thomas  Parr,  towards  the  close  of 
hi3  life,  was  almost  constantly  asleep.  Children  sleep  very  soundly, 
old  persons  are  easily  disturbed,  men  sleep  more  profoundly  than 
women,  and  sleep  is  always  sounder  after  considerable  weariness. 

There  are  some  conditions  which  favour  the  occurrence  of  sleep. 
Stout  and  full-blooded  persons,  and  those  of  an  excitable  but  easily 
exhausted  frame,  require  more  sleep  than  such  as  are  thin,  or  who, 
though  equally  excitable,  are  more  energetic,  and  less  easily  tired! 
Abundant  food  induces  sleepiness,  and  also  wine  and  other  stimulants. 
A  class  of  medicines  are  known  by  the  name  of  narcotics,  whose 
peculiar  action  is  to  induce  sleep.  Ease  and  quiet  of  mind  conduce 
to  it,  but  the  weariness  of  hopeless  grief  is  likewise  followed  by  sleep. 
Certain  external  causes  favour  sleep,  such  as  the  warm  bath  or  friction 
of  the  surface  of  the  body.  Extreme  cold  is  a  powerful  and  most 
dangerous  narcotic ;  it  induces  a  sleep  from  which  there  is  no  waking. 
Such  a  sleep  it  was  which  nearly  proved  fatal  to  Dr.  Solander,  wheu 
with  Sir  J.  Banks  in  Tierra  del  Fuego. 

We  have  not  yet  noticed  one  very  important  character  of  sleep— its 
periodical  return  once  in  every  twenty-four  hours.  The  idle  person 
sleeps  as  well  as  the  diligent  who  has  passed  his  time  in  exerting  his 
powers  of  mind  or  body.  Sleep  usually  occurs  at  night-time,  and  we 
are  awake  during  the  day ;  but  the  day  may  become  the  time  for 
sleep,  and  night  for  watching,  if  a  person's  occupation  so  require. 
Many  animals  sleep  during  the  day,  and  watch  or  pursue  their  prey  at 
night.  We  cannot  then  regard  the  periodical  return  of  sleep  as 
dependent  on  the  simple  alternation  of  day  and  night,  or  merely  as 
the  result  of  bodily  fatigue,  since  it  is  known  that  extreme  weariness 
will  prevent  sleep.  The  alternation  of  sleep  and  waking  is  essentially 
connected  with  something  in  the  nature  of  animals,  to  which  there 
are  many  analogies.  The  succession  of  the  seasons  and  of  day  and 
night,  the  ebb  and  flow  of  the  sea,  the  daily  variations  in  the  electricity 
of  the  air,  in  the  rise  and  fall  of  the  barometer,  and  the  regular  declina- 
tion of  the  magnetic  needle  eastward  and  westward,  at  different  hours, 
illustrate  the  same  law  of  periodical  action  which  is  displayed  in  the 
unvarying  alternation  of  sleep  and  waking.  "  We  may,"  says  Miiller, 
"regard  sleep  and  the  waking  state  as  the  result  of  a  species  of 
antagonism  between  the  organic  and  the  animal  life,  in  which  the 
animal  functions,  governed  by  the  mind,  become  free  to  act,  while  at 
other  times  they  are  repressed  by  the  organic  force  acting  in  obedience 
to  a  law  of  creative  nature.  In  sleep,  when  the  animal  functions 
entirely  or  for  the  most  part  cease,  the  organic  processes  are  almost 
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the  only  ones  whioh  continue,  and  during  that  state  ovon  tho  organs 
of  animal  lifo  are  rendered  capablo  of  renewed  action  by  tho  organising 
forco  which  proceeds  without  the  consciousness  of  tho  animal,  though 
accordant  with  a  well-constituted  plan  and  with  reason." 

Little  need  be  said  of  tho  uses  of  sleep.  '  Nature's  soft  nurse,'  it 
invigorates  body  and  mind  when  worn  out  by  toil,  and  tho  occurrence 
of  sleep  in  the  courso  of  a  disease  is  one  of  tho  most  favourable  signs 
of  returning  health.  After  a  night's  sloop  we  are  nearly  an  inch  taller 
than  before;  the  intervertebral  cartilages,  which  had  been  compressed 
by  bearing  the  weight  of  the  body  during  the  day,  having  regained 
their  natural  form  and  proportions.  The  powers  exhausted  by  our 
intercourse  with  the  external  world,  recover  themselves  during  sleep, 
and  our  senses  in  the  morning  aro  alive  to  all  impressions.  It  is  how- 
ever pre-eminently  the  rest  of  the  brain,  which,  when  fatigued  by  the 
constant  action  of  the  mind,  becomes  incapable  of  continuing  that 
action,  just  as  tho  eye,  if  long  fixed  upon  one  spot,  ceases  to  perceive 
any  object  distinctly.    [Nervous  System.] 

Since  then  sleep  is  not  a  mere  torpor  of  the  system  induced  by 
fatigue,  long  watching,  or  any  external  cause,  but  a  natural  stato 
whose  periodical  recurrence  is  essential  to  the  harmonious  performance 
of  our  functions,  it  need  excite  in  us  no  surprise  to  find  that  Id  certain 
animals  this  condition  lasts  for  a  long  time,  even  for  months ;  and  that 
in  it  the  activity  of  the  organs  of  animal  life  is  suspended  more  com- 
pletely than  in  diurnal  sleep.  To  this  state  the  name  of  Winter  Sleep, 
or  Hybernation,  is  applied.  Hybernation  occurs  in  some  Mammalia, 
in  all  the  Amphibia,  and  in  some  of  the  Molluscous  and  Insect  tribes. 
Birds  do  not  hybernate,  and  the  vulgar  notion  with  reference  to  the 
Bleep  of  the  swallow  in  winter  is  erroneous.  Hybernation  is  either 
perfect  or  imperfect.  In  the  former,  of  which  the  marmot  affords  an 
instance,  the  lethargy  is  profound  and  undisturbed  by  any  sense  of 
thirst  or  hunger,  and  the  animals  do  not  awake  until  the  period  of 
sleep  is  completely  past.  In  the  latter,  intervals  of  wakefulness  occur, 
during  which  the  creatures  rouse  themselves  and  seek  for  food,  as  in 
the  case  of  many  insects  and  spiders,  also  the  hedgehog,  bat,  and 
dormouse.  The  time  during  which  hybernation  continues  varies 
much  :  in  some  animals  it  lasts  only  four  months,  in  others  for  five  or 
six  ;  but  almost  all  awake  either  in  March  or  April.  The  situations 
which  animals  select  for  hybernation,  and  the  position  in  which  they 
await  it,  differ,  as  might  be  expected,  in  accordance  with  their  various 
habits,  but  all  seem  to  subserve  one  great  purpose— the  preservation 
of  a  moderate  and  equable  temperature.  Most  creatures  hybernate  in 
solitude,  but  some,  as  the  marmot,  pass  the  winter  in  company. 

The  approach  of  winter-sleep  is  not  sudden,  but  it  comes  on 
gradually ;  the  activity  of  the  animals  diminishing  as  their  sense  of 
hunger  grows  less  keen.  In  some  animals,  as  in  the  hedgehog,  a 
diminution  or  total  loss  of  appetite  precedes  hybernation  for  some 
weeks.  When  hybernation  is  perfect,  the  senses  become  so  com- 
pletely blunted,  that  severe  wounds  and  electric  shocks  are  insufficient 
to  rouse  the  animal. 

The  phenomena  of  organic  life  go  on  far  more  sluggishly  during 
hybernation  than  in  diurnal  sleep.  The  pulsations  of  the  heart  sink 
to  a  fourth  or  even  a  tenth  of  their  natural  frequency.  The  respira- 
tion becomes  slow,  intermits  frequently  and  for  a  long  time,  or  even 
becomes  altogether  imperceptible.  An  animal  in  this  condition,  if 
placed  in  a  pneumatometer,  will  produce  no  change  in  the  air  which 
it  contains,  or  may  be  kept  for  a  considerable  time  in  irrespirable 
gases  without  sustaining  any  inconvenience.  The  temperature  of  the 
body  depends  on  the  activity  with  which  respiration  and  circulation 
are  carried  on ;  hence,  during  hybernation  it  sinks  greatly,  and  in 
some  animals  is  not  higher  than  that  of  the  surrounding  atmosphere. 

Hybernation  is  not  mere  stupor  from  cold ;  all  animals  may  be 
benumbed  by  cold,  but  those  which  hybernate  are  comparatively  few 
in  number.  A  moderately  low  temperature  indeed  is  favourable  to 
hybernation,  but  instinct  teaches  tho  animals  to  defend  themselves 
from  the  cold,  and  their  death  results  from  exposure  to  its  severity. 
Suspended  animation  from  cold  is  a  morbid  state;  hybernation  and 
sleep  are  preceded  by  similar  phenomena,  and  both  termiuato  alike, 
after  a  certain  time,  in  renewed  activity. 

If,  lastly,  we  inquire  what  uses  are  answered  by  winter-sleep,  we 
shall  see  that  it  is  a  provision  for  the  maintenance  of  life  at  a  season 
when  those  animals  in  which  it  occurs  would  be  unable  to  obtain 
their  natural  food.  It  serves  likewise  for  their  protection  against  a 
degree  of  cold  to  which  they  could  not  bear  to  be  exposed.  Nor  is  it 
merely  against  extreme  cold  that  annual  sleep  and  the  instinctive 
preparations  of  animals  for  that  condition  supply  a  defence,  but 
extreme  heat  is  followed  in  some  animals  by  a  lethargy  similar  to 
hybernation.  Thus  the  Tanrec,  or  Rat  of  Madagascar,  sleeps  during 
the  height  of  summer.  Changes  in  the  system  generally,  and  renewed 
activity  of  the  various  functions,  follow  hybernation,  as  they  do 
diurnal  sleep.  It  would  lead  us  into  discussions  beyond  our  limits, 
if  we  were  to  examine  the  various  peculiarities  of  hybernating  animals, 
or  to  inquire  into  what  may  be  termed  the  proximate  cause  of  annual 
sleep.    [Heat,  Animal.] 

The  revolutions  of  the  seasons  produce  changes  in  Plants  not  unlike 
those  which  we  have  just  noticed  in  hybernating  animals.  There  is 
however  a  still  closer  analogy  between  diurnal  sleep  and  the  so-called 
Sleep  of  Plants,  a  condition  first  discovered  by  Linuajus  to  be  general, 
though  some  of  the  phenomena  had  long  been  noted  in  the  tamarind- 


troo,  and  in  somo  leguminous  plants  with  pinnated  leaven,  natives  of 
Egypt. 

Tho  attention  of  Linnteus  was  called  to  thiH  phenomenon  by  tho 
following  circumstance: — Having  sown  Homo  lotus  scods,  ho  watched 
the  progress  of  tho  plants,  and  at  length  discovered  upon  one  of  thorn 
two  flowers.  When  evening  came,  he  could  not  find  the  flowers  again, 
and  supposed  that  somo  one  had  plucked  them.  On  the  following 
morning  he  again  observed  them,  and  they  once  more  disappeared  at 
evening.  Ho  thou  examined  tho  plant!  with  care,  and  saw  that  at 
evening  tho  leaflets  had  approached  each  other,  and  thus  concealed 
the  flowers  from  view.  Struck  by  this  fact,  he  took  a  lantern  in 
his  hand  and  visited  tho  flower-beds,  when  to  his  surprise  he  found 
the  appearance  of  all  things  changed,  and  thus  discovered  the  sleep 
of  plants. 

As  night  approaches,  flowers  close,  the  leaves  of  plants  become 
more  erect  and  fold  themselves  together,  while  vitality  seems  to  retire 
from  tho  periphery.  Thus,  during  sleep  the  leaves  of  the  sensitive- 
plant  lose  their  peculiar  sensibility,  which  retires  to  the  petiole.  With 
the  approach  of  night  too  an  important  change  takes  place  in  the 
functions  of  plants,  for  instead  of  exhaling  oxygen  and  absorbing 
carbon  from  the  atmosphere,  as  in  the  daytime,  their  action  at  night 
is  directly  the  reverse. 

Tho  sleep  of  plants  usually  occurs  at  night  time,  owing  to  the 
withdrawal  of  the  stimulus  of  light,  to  which  they  are  subjected 
during  the  day.  The  experiments  of  De  Candolle  indeed  have  proved 
that  by  producing  artificial  day  and  night  it  is  possible  to  chango  tho 
time  for  the  sleep  and  waking  of  plants.  There  must  however  be 
some  cause  of  sleep  more  intimately  connected  with  their  organism 
than  the  mere  withdrawal  of  light;  for  not  only  are  there  plants 
which,  like  certain  animals,  sleep  through  the  day  and  are  awake  at 
night,  but  it  has  been  ascertained  that  the  leaves  of  plants  kept  con- 
stantly in  the  dark  open  and  close  at  regular  intervals,  as  during  sleep. 
[Motions  of  Plants.] 

SLEEP  OF  PLANTS.  [Sleep.] 

SLEEPER.  [Eleotris.] 

SLO'ANEA,'  a  genus  of  Plauts  belonging  to  the  natural  order 
Tiliacccc,  named  by  Plumier  in  honour  of  Sir  Hans  Sloane.  The 
leaves  are  large  and  alternate,  the  flowers  are  large,  and  the  fruit  as 
big  as  chestnuts.  The  trees  are  not  known  to  be  applied  to  much  use, 
with  the  exception  of  S.  dentata,  of  which  the  wood  is  sometimes 
employed  for  making  canoes  of  a  single  piece.  The  inner  bark  is 
astringent,  and  prescribed  in  dysentery.    The  fruit  is  eaten. 

SLOE.  [Prunus.] 

SLOTH.  [Bradypus.] 

SLOW-WORM.    [Blind  Worm;  Orvet;  Saurians;  Scincid.e.] 
SLUG.    [Limax;  Gasteropoda.] 
SLUGS,  SEA.  [Nudibranchiata.] 
SMARAGDITE,  an  impure  variety  ot  Augite. 

SMEATHMA'NNIA,  a  small  but  beautiful  genus  of  Plants  belonging 
to  the  natural  order  Passifloraccce.  The  genus  possesses  a  1 -leaved  nec- 
tarium,  which  is  urceolate  and  surrounding  the  base  of  the  stamens; 
the  stamens  are  numerous,  distinct,  and  seated  on  a  short  column 
with  incumbent  anthers  ;  the  stigmas  are  peltate  and  5  in  number ; 
the  capsule  is  inflated,  and  4-5-valved.  The  seeds  are  clotted.  All  the 
species  are  upright  shrubs,  with  white  showy  axillary  flowers,  and  are 
natives  of  Sierra  Leone.  Three  species  are  recorded,  S.  pubescent, 
S.  Iwvigata,  and  S.  media. 

SMELL.  The  essential  part  of  the  organ  of  smell  consists  of  the 
expansion  of  the  olfactory  nerves,  the  first  or  most  anterior  of  the 
nerves  from  the  bram,  whose  minutest  branches  are  distributed  just 
beneath  the  mucous  membrane  of  part  of  the  nose.  [Nose.] 

The  olfactory  nerves  descend  from  the  under  surfaces  of  the 
olfactory  bulbs  [Brain]  through  the  foramina  of  the  cribriform  plate 
of  the  ethmoid  bone.  They  are  very  numerous,  and  are  densely 
distributed  in  bundles  and  tufts  in  the  mucou3  merubraue  covering 
the  upper  part  of  the  septum,  the  under  surface  of  the  cribriform 
plate,  and  the  inner  surfaces  of  the  superior  and  middle  turbiuated 
bones,  and  of  the  cells  immediately  adjacent  to  them. 

All  that  is  necessary  for  the  perception  of  an  odour  is  that  the 
scented  particles  (without  undergoing  any  such  changes  as  light  does 
in  arriving  at  the  retina,  or  sound  on  its  way  to  the  auditory  nerve) 
should  come  in  contact  with  the  surface  under  which  the  olfactory 
nerves  lie,  with  the  force  of  rather  more  than  an  ordinary  inspiration. 
If  the  medium  containing  the  odour  be  at  rest,  or  be  only  gently 
forced  against  the  membrane,  no  impression  is  produced. 

In  different  animals  the  sense  of  smell  is  adapted  chiefly  to  that 
class  of  substances  on  which  they  feed.  The  Carniroi  a,  for  example, 
have  an  acute  sense  of  the  odour  of  animal  substances,  but,  so  far  as 
we  can  discern,  none  for  that  of  vegetables  ;  and,  on  the  other  hand, 
Herbivora  are  as  clear  in  their  perception  of  the  latter,  and  as  nearly 
insensible  to  the  former.  Man,  as  his  food  is  mixed,  so  also  is  his 
sense  of  smell  adapted  to  both  classes  of  substances,  though  for  each 
less  acute  than  that  of  the  auimals  that  feed  exclusively  on  the  one 
or  the  other.  In  the  choice  of  food,  which  is  the  main  object  of  the 
sense  of  smell,  man  generally,  though  almost  unconsciously,  and 
animals  always,  exercise  the  precaution  of  smelling,  and  they 
instinctively  form  a  judgment  according  to  the  impression  received. 
In  eating  also,  much  of  that  which  is  commonly  attributed  to  the 
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sense  of  taste  depends  on  the  odour  of  the  food  carried  from  the 
mouth  to  the  nose.  In  eating  cinnamon,  for  example,  or  any  similar 
aromatic  substance,  if  we  close  the  nostrils,  we  perceive  no  flavour, 
and,  except  for  the  stinging  of  the  tongue,  might  imagiue  ourselves 
eating  a  tasteless  wood.  And,  in  like  manner,  we  often  mistake  for 
those  of  odour  the  impressions  made  by  substances  on  the  nerves  of 
common  sensation  with  which  the  lining  membrane  of  the  nose  is 
abundantly  supplied  ;  for  example,  in  smelling  ammonia,  vinegar,  and 
other  acrid  substances,  the  impression  which  we  regard  as  their  odour 
is  compounded  of  that  and  of  the  irritation  of  the  nerves  of  common 
sensation;  and  the  nose  of  an  animal  whose  olfactory  nerves  are 
destroyed  is  hardly  less  sensible  to  this  latter  irritation  than  that  of 
one  in  which  the  nerves  are  entire.  Facts  of  this  kind  have  led  to 
the  error  of  supposing  that  the  olfactory  are  not  the  only  nerves  of 
smell ;  they  only  prove  that  the  sense  of  smell  has  a  more  limited 
range  than  is  commonly  supposed.  The  same  substances,  ammonia 
and  the  like,  which  irritate  the  common  sensitive  nerves  of  the  nose, 
net  in  the  same  manner  on  the  eye  or  any  equally  delicate  part;  but 
in  the  nose  alone  is  this  irritation  accompanied  by  any  peculiar  sensa- 
tion of  odour  by  which  one  such  substance  can  be  distinguished  from 
another.  This  perception  of  odour,  independently  of  irritation,  is 
the  proper  function  of  the  olfactory  nerves,  which  are  thus  strictly 
nerves  of  peculiar  sensation,  of  the  same  class  with  the  optic,  auditory, 
and  gustatory.    [Nervous  System.! 

SMELT.  [Salmonid>k] 

SMERDIS.  [Erichthus.] 

SMEW.  [Ducks.] 

SMILACE^E,  Sarsaparillas,  a  small  natural  order  of  Plants  be- 
longing to  Lindley  s  class  of  Dictyogens.  There  has  been  much 
difference  of  opinion  amongst  botanists  with  regard  to  the  posi- 
tion of  Smdax  in  the  natural  system,  as  well  as  the  number  of 
genera  that  ought  to  be  admitted  into  the  order  Smilacece.  Lindley 
has  placed  two  genera,  Smilax  and  liipor/rmum,  in  this  order,  which 
possesses  the  following  characters :- Flowers  hermaphrodite  or 
dioecious;  calyx  and  corolla  confounded,  inferior  6-parted ;  stamens 
6,  inserted  into  the  perianth  near  the  base,  seldom  hypogynous;  ovary 
3-celled,  the  cells  1-  or  many-seeded;  style  usually  trifid ;  stigmas  3  ; 
fruit  a  roundish  berry;  albumen  between  fleshy  and  cartilaginous : 
embryo  usually  distant  from  the  hilum.  They  are  mostly  herbaceous 
plants  with  a  woody  stem,  and  a  tendency  to  climb.  Their  leaves 
are  reticulated.  This  last  character  separates  the  order  from  Liliacece 
and  its  allied  orders,  with  which  it  otherwise  closely  agrees. 

Smilax  is  found  in  most  parts  of  the  world,  especially  in  Asia  and 
America.    [Smilax].  j 

SMILAX,  a  genus  of  Plants  which  gives  its  name  to  the  natural 
order  Smilacem.  The  name  occurs  in  Greek  authors,  as  Theophrastus 
and  Dioscondes,  and  is  applied  to  several  different  kinds  of  plants, 
as  the  yew-tree ;  a  species  of  Thaseolus  or  Convolvulus  (2^\at  rpaXua) 
is  Smilax  aspera,  which  belongs  to  the  present  genus.  Smilax  is 
characterised  by  having  a  C-leaved  corol-like  perianth,  with  six 
stamens  inserted  into  their  base  ;  the  anthers  are  linear  and  fixed  by 
the  base;  ovary  3-celled;  ovules  solitary,  in  each  cell  affixed  to 
1  styVe7 J^t;  stigmas  3,  spreading;  berry  1-3-celled, 

1-3-seeded;  seeds  globular;  testa  membranaceous,  whitish;  hilum 
large  and  coloured;  albumen  cartilaginous;  embryo  very  small 
remote  from  the  hilum.  The  species  form  evergreen  climbing  shrubs! 
of  which  a  few  are  found  in  temperate,  but  the  majority  in  warm 
and  tropical  regions  of  both  hemispheres,  extending  south  to  Australia, 
and  north  to  Japan,  North  America,  and  the  south  of  Europe.  The 
species  have  fibrous  or  tuberous  roots ;  stems  often  prickly;  leaves 
alternate  petiolate;  cordate  or  hastate,  nerved,  reticulate  venose, 
conchiferous  stipules  between  the  petioles;  flowers  sessile  on  a 
globular  receptacle ;  subcapital  pediculate  and  umbellate. 

ihough  the  original  species  (S.  aspera)  of  this  genus  is  an  inhabitant 
01  the  south  of  Europe,  those  now  most  celebrated  for  yielding  the 
different  kinds  of  Sarza  or  Sarsaparilla  are  natives  of  South  America. 
t  J:VPZaatfl]iCOntmu^  t0  be  employed  for  medicinal  purposes 
iw  i  ♦  of  ^rope,  wh«e  ^  is  called  Sarsaparilla  Italica,  but 
iSn  !  C0  n  m,*h,°  statement  of  its  being  the  plant  yielding 
Indian  Sarsaparil  a,  which  is  Heraidesmus  Indians    Another  celebrated 

fePcu la  L^"111?*  CkinCt!  7,hich  haS  a  tuberous  root  abounding  in 
fecula,  and  therefore  probably  useful  as  a  demulcent,  though  the 

^Aawl  tW^^T*^' E?d  ascribetoitother  virtues.  It  is 
ranttbbletbttwo  Indian  species,  which,  like  the  Chinese  species, 
and  <£5  °w  rl0tnVh0Ullbe  Called  in  Silhet  Hurina-ShoobChina 

and  ££ r^°°k'ChlT  Jh6Se  are  Smilax  °labra  and  &  loweaM*, 
rhLt  ?f  •  ca,nn°t  be  d.stmguished  from  the  China  root,  or  Chob. 
chcenea,  as  it  is  called  in  India.    A  similar  species  is  common  in  the 

Ew?h  P  V?  %  NOrtL  America'  aDd  has  been  called  Smilax  PseuT 
China  though  there  1S  reason  to  believe  that  more  than  one  species 

ZXcfc?  whiS^  UUdei',thiS  name;  *  Olycivhylla  is  an  AuSan 
species,  whlch  has  recen-ed  its  specific  name  from  the  sweetish  taste 

^  -Culled  Sweet  Tea  from  its  employment  in 
£m  ?+  V    h   r°U'  ft?d.i3  p,'0bilbly  iterative  and  diaphoretic,  as 

Tn  the  O  ?W.y  \T%  J*  r  >,r°bable  SOme  °f  the  s^  ^und 
m  the  Old  World  will  be  discovered  to  be  possessed  of  virtues  equal 

srpeHcle3'  Some  of  *,he  Iudian  sPecies  were  seafc  *»™ 

J  ears  ago  by  Dr.  Gibson,  superintendent  of  the  East  India  Company's 
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botanic  garden  near  Poonah,  to  the  Medical  Board  of  Bombay,  for  trial 
ra  the  hospitals  of  that  presidency.    [Sarsaparilla,  in  Arts  and  So. 

SMI'LIUM,  a  genus  of  Barnacles.  [Cirripedia.] 
SMI'THIA,  a  genus  of  Plants  belonging  to  the  natural  order  Lean- 
mmosce  named  in  memory  of  Sir  James  E.  Smith.    It  consists  of 
small  plants  with  inconspicuous  flowers,  but  the  leaves  aro  remarkable 
lor  their  apparent  sensibility  on  being  touched,  in  which  they  resemble 
the  Sensitive  Plant.    The  genus  is  nearly  allied  to  jEschynomene  and 
to  Lowea.     The  calyx  is  bipartite,  the  corolla  papilionaceous,  the 
stamens  in  two  equal  bundles,  the  legume  transversely  articulated 
plicate,  and  inclosed  within  the  calyx.    The  species  are  found  in  warm 
parts  of  the  world,  as  in  Australia  and  the  plains  of  India,  in  the 
rainy  season. 
SMITHSONITE.  [Zinc] 
SMOOTH-HOUND.  [Squalidje.1 
SMUT.    [Fungi;  Uredo.] 

SMY'RNIUM  {ZnOpvwv),  a  genus  of  Plants  belonging  to  the  natural 
ord«  GmbeUtfera.  It  is  known  by  it*  obsolete  calyx;  lanceolate  or 
elliptical,  entire,  acuminate  petals,  in Uexed  at  the  point;  didymous 
fruit  contracted  at  the  side.  The  half-fruits  are  almost  globose  and 
renilorm  with  three  fine  prominent  ridges  on  the  back,  and  two  on 
the  side,  but  almost  obliterated;  the  channels  with  many  vitta> ;  the 
seed  is  involute  ;  the  species  are  upright  smooth  biennials  with  fleshy 
roots,  various  leaves,  terminal  umbels,  and  variable  involucres.  The 
gamous  W  °r  yellowi8h-6>-een,  and  they  are  frequently  poly- 

&  Olusatrum,  Common  Alexanders,  has  a  taper  stem  ;  the  leaves  of 
the  stem  are  ternate,  with  ovate  serrated-segments,  and  very  short 
involucels.  It  is  a  native  of  the  middle  and  south  of  Europe  in 
humid  p  aces.  It  is  found  in  Great  Britain,  and  is  observed  most 
Irequently  near  the  coast,  although  not  confined  to  such  a  locality. 
Ihis  plant  was  formerly  much  eaten  in  Europe  both  as  a  salad  and 
potherb,  on  which  account,  and  the  black  colour  of  its  stalks  and 
leaves,  it  derives  its  specific  name  Olusatrum,  from  'olus'  and  '  ater ' 
Ray  says  that  this  is  the  Uerba  Alexandria  of  Italy  and  Germany 
whence  our  name  Alexanders.  It  is  supposed  to  have  been  originally 
brought  from  Alexandria.  It  flowers  in  May,  and  the  whole  plant  dries 
up  by  the  middle  of  July,  but  remains  laden  with  large  black  seeds. 

b.  perfoltatum,  Perfoliate  Alexanders,  has  the  stem  angularly  winged 
above,  with  ovato-cordate  toothed  leaves,  which  embrace  the  stem. 
1  his  plant  was  obtained  in  Greece  by  Dr.  Sibthorp,  and  is  also  an 
inhabitant  of  Spain,  Italy,  and  Dalmatia.    It  is  the  Smyrnium  Dios- 
coridis  of  Sprengel;  and  Sir  J.  E.  Smith  was  of  opinion  that  this 
species  is  the  true  S.fxvpva  of  Dioscorides,  with  whose  description  it 
remarkably  agrees.    {Flora  Grceca,  p.  289.) 
SNAILS.    [Gasteropoda;  Helicid^e.1 
SNAKE.  [Natrix.] 
SNAKE-FISH.  [Cepola.] 
SNAKE-ROOT.  [Polygala.] 
SNAKE'S-TONGUE.  [Ophioglossum.] 
SNAKE- WEED.  [Polygonum.] 
SNAKE-WOOD.  LOphioxylon.] 
SNAKE-WOOD.  [Stuychnos.1 
SNAKES.  [Ophidia.] 
SNAPDRAGON.  [Antirrhinum.] 
SNEEZE-WORT.  [Achillea.] 

SNIG.  [MUR^NIDiE.] 
SNIPE.  [SC0L0PACID.E.] 

SNIPE-FISH.  [Centriscus.] 

SNOW,  water  precipitated  from  the  atmosphere  in  a  frozen  con- 
dition.   It  assumes  very  beautiful  crvstalliue  forms.    When  large 
solid  pieces  of  water  are  thus  precipitated,  they  are  called  hail 
[Water,  m  Arts  and  Sc.  Div.]    Lmw  often  exhibits  under  the 
microscope  organic  beings.    This  is  more  especially  the  case  with 
Red  Snow.    [Snow,  Red.] 
SNOW-BALL-TREE.    [Gelder-Rose  ;  Viburnum.] 
SNOW-BERRY.    [Chiococca.]  J 
SNOW-BUNTING  [Emberizid;e.] 
SNOW-FLAKE.  [Leucojum.] 

SNOW,  RED.  The  occasional  occurrence  of  snow  coloured  red  has 
tor  a  long  time  created  great  interest,  and  it  is  only  since  the  increased 
use  of  the  microscope  that  it  has  been  discovered  that  this  curious 
phenomenon  is  entirely  due  to  organic  bodies  for  its  existence. 

It  appears  that  this  phenomenon  did  not  escape  the  observant  eye 
ot  Aristotle,  and  he  mentions  that  living  beings  found  in  old  snow  had 
Irequently  a  reddish  colour,  which  he  supposed  they  derived  from  the 
snow.  ('  Hist.  Anim.,'  v.  cap.  19.)  This  observation  of  Aristotle's 
however  does  not  appear  to  have  excited  any  attention,  and  no  other 
writer  mentioned  the  occurrence  of  red  snow  till  1760,  when  Saussure 
discovered  it  on  the  Brevent  and  other  mountains,  but  more  especially 
on  the  Saint-Bernard,  where  it  existed  in  great  abundance.  He  made 
some  chemical  analyses  of  this  snow,  and  came  to  the  conclusion  that 
it  was  of  vegetable  origin,  and  probably  consisted  of  grains  of  pollen 
mixed  with  the  snow,  such  a  cause  having  been  known  to  discolour 
rain,  producing  what  was  called  a  '  sulphur  shower.'  (De  Sauss., 
'  Voyage,'  ii.  p.  646.) 
It  was  not  however  till  the  year  1819,  when  our  countryman  Captain 
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Ross  roturnod  from  Lis  arotio  expedition,  that  tins  substance  was 
accurately  examined  with  a  view  to  tho  discovery  of  the  origin  of  il  i 
peculiar  colour.  Whilst  iu  Baffin's  Bay,  75°  54'  N.  Int.,  C>T'  15' W. 
long.,  Captain  Ross  discovered  a  range  of  cliff*  covered  with  snow  of 
a  crimson  colour.  The  cliffs  were  about  COO  foet  high,  and  were 
coloured  for  tho  extont  of  eight  miles.  According  to  Captain  Ross, 
the  party  ho  sent  on  shoro  "found  that  the  snow  was  ponotrated  even 
down  to  the  rock,  in  many  places  to  a  depth  of  12  feet,  by  tho  colour- 
ing matter,  and  that  it  had  the  appearance  of  having  been  a  long  time 
in  that  state." 

In  tho  Appendix  to  the  account  of  Captain  Ross's  polar  expedition, 
Mr.  Robert  Brown  described  tho  colouring-mattor  of  this  snow  as 
dependent  on  a  species  of  unicellular  plants  belonging  to  tho  family 
of  A  Iga,  and  pointed  out  its  resemblauco  to  the  Trcmella  crucnta  of 
'  English  Botany.'  At  the  same  time  some  of  the  rod  snow  water 
brought  from  Baffin's  Bay  was  sent  to  Francis  Bauer,  who  published 
the  results  of  a  very  careful  examination  of  it  under  the  microscope, 
In  the  seventh  volume  of  Brande's  'Journal  of  Science  and  Arts,' 
accompanied  with  several  drawings.  He  found  that  the  water  con- 
tained a  number  of  opaque  or  red  spherical  globules,  which  wcro 
heavier  than  the  water,  forming  a  sediment  at  the  bottom  of  the  bottle, 
and  also  of  some  transparent  vesicular  bodies  which  floated  about  in 
Jhe  fluid.  On  examining  the  red  globules,  ho  found  them  possessed 
of  a  pedicel  resembling  that  of  some  species  of  livedo,  and  regarded 
them  as  a  species  appertaining  to  this  genus.  He  subsequently 
observed  that  many  of  the  globules  were  attached  to  a  gelatinous  matrix 
presenting  a  cellular  and  articulated  character.  On  exposing  the 
water  with  the  globules  for  some  days  to  the  air,  he  found  that  they 
lost  their  colour,  and  that  on  the  sides  of  the  vessel  were  developed 
new  portions  of  the  gelatinous  matrix,  which  were  covered  with  small 
globules,  which  he  looked  upon  as  young  Uredos.  He  also  found  that 
on  comparing  the  chemical  analysis  of  the  livedo  foetida  with  that  of 
the  red  snow,  they  in  a  great  measure  agreed,  and  hence  he  came  to 
the  conclusion  that  the  colouring-matter  of  the  red  snow  was  a  fungus 
belonging  to  the  genus  livedo,  and  to  which  he  gave  the  name  U.  nivalis. 
[Protococcds  ;  Hjematococcus.] 

But  the  question  was  not  thus  set  at  rest.  In  1823  Baron  Wrangel 
gave  an  account  of  a  plant  of  a  red  colour,  which  he  called  Lepvavia 
Kermesina,  and  supposed  to  be  identical  with  the  long-disputed 
Byssus  Iolithus  of  Linnams.  This  plant  was  obtained  from  the  surface 
of  white  limestone  rocks,  forming  over  them  a  thin  red  crust,  and 
was  also  found  contained  in  the  rain-water  remaining  on  the  lime- 
stone. During  the  same  year  Professor  Agardh  of  Lund,  who  had 
previously  suggested  the  identity  of  this  plant  and  that  of  red  snow, 
received  specimens  of  the  Lcpraria  from  Baron  Wrangel,  and  also 
of  the  livedo  nivalis  of  Bauer  from  England,  and  he  came  to  the 
conclusion,  after  a  very  minute  examination,  "that  the  two  plants 
were  actually  one  and  the  same  species."  "  We  must  conclude,"  says 
Agardh  (Greville's  'Scottish  Cryptog.  Flora— Protococcus,'  p.  15), 
"  that  the  Uredo  nivalis  and  the  Lepraria  Kermesina  are  alike  called 
into  existence  by  the  gradual  melting  of  the  snow,  and  the  intensity 
of  light  in  their  relative  situations;  and  that  they  are  neither  washed 
down  from  the  rocks,  as  some  persons  believe,  nor  are  precipitated 
from  the  atmosphere,  as  might  be  inferred  from  the  accounts  trans- 
mitted by  the  Italians." 

The  plants  which  Agardh  had  thus  identified,  he  could  not  con- 
sider, with  Bauer,  a  fungus,  or,  with  Wrangel,  a  lichen,  but,  from  its 
analogy  to  some  of  the  Alga,  he  placed  it  in  his  'Systema  Algarum,' 
in  that  family  under  the  name  of  Pvotococcus  nivalis. 
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Protococcus  nivalis,  Greville  (Gleicococcus  nivalis,  Shuttleworth). 
a,  mature  frlobules  mixed  with  younger  ones  (1)  lying  on  a  mass  of  gelatine  ; 
b,  mature  globules,  some  burst,  with  granules  lying  on  the  gelatine  ;  c,  granules  ; 
rf,  globules  after  discharging  their  granules  ;  e,  full-sized  globules. 

In  1825  the  subject  was  taken  up  by  Dr.  Greville  of  Edinburgh. 
He  had  received  specimens  of  the  plant  of  red  snow  from  the  polar 
regions,  and  also  from  the  island  of  Lismore  in  Scotland.  From  this 
latter  situation  it  was  sent  to  Dr.  Greville  by  Captain  Carmichael, 
who  says  :— "  It  occurs  in  abundance  on  the  borders  of  the  lakes  of 


Lisrnoro,  spreading  over  the  decayed  reed*,  leaves,  Sec.  at  tho  water"  a 
edge,  but  la  greater  perfection  on  tho  calcareous  rocks  within  tho 
roach  of  occasional  inundation  ;  and  what  is  rather  remarkable,  it 
scoins  to  thrive  equally  well  whether  immersed  iu  water  or  exposed 
to  tho  dry  atmosphere.  It  is  to  bo  found  DOOM  or  less  nt  all  seasons 
of  tho  year."  Tho  specimens  were  immersed  in  water,  and  then 
examined  by  tho  microscope.  In  every  instance  Dp.  Greville  observed 
a  gelatinous  substratum  varying  in  thickness,  colourlcs,  diffuse, 
without  any  border.  Upon  this  gelatine  rested  a  vast  number  of 
minute  globules,  the  colour  of  fine  garnets,  exactly  spherical,  nearly 
opaque,  yet  very  brilliant,  and  nearly  equal  in  size.  In  the  full-nixed 
globulus  granules  were  detected  in  the  interior,  which  gave  to  the 
Burface  a  reticulated  appearance.  When  mature,  they  burst,  and  tho 
granules  escaped,  to  tho  number  of  six,  eight,  or  more,  and  tho 
membrane  only  of  the  globule  was  left  behind,  buoyant  and  colour- 
less. The  globules  or  granules  were  never  observed  to  move.  Dr. 
Grevillo  at  first  doubted  the  propriety  of  referring  his  plant  to 
Agardh  a  genus  Pvotococcus,  as  iu  his  definition  Agar#li  had  not 
mentioned  any  gelatinous  substratum,  which  was  so  evident  in  his 
own  specimens.  Ho  however  determined  on  keeping  up  the  genua 
with  an  amended  character.  Agardh's  definition  of  Pro'ococcus  is 
merely,  "plants  with  aggregated,  not  mucous  globules."  To  this 
Grevillo  added,  "globules  containing  granules  seated  on  a  transparent 
gelatinous  mass." 

In  the  same  year  Sir  William  Hooker,  in  the  'Appendix  to  Parry's 
Second  Voyage  to  the  Arctic  Regions,'  described,  under  the  name  of 
Palmclla  nivalis,  the  plant  of  the  red  snow  collected  iu  that  expe- 
dition. Sir  William  Hooker  referred  the  plant  to  this  genu»,  as  it 
only  differed  in  its  globules  being  seated  on  a  gelatinous  mass,  instead 
of  being  immersed  in  it. 

From  this  time  to  1838  a  variety  of  memoirs  an  1  observations 
upon  the  red  snow  were  published,  chiefly  on  the  Continent,  by 
Kunze,  Unger,  Martius,  and  other  observers,  but  no  new  matter  of 
any  importance  was  elicited. 

Wo  now  come  to  another  and  very  important  point  in  the  history 
of  red  snow.  Hitherto  all  the  examinations  had  been  made  on  old 
specimens  of  the  red  snow,  most  of  them  removi  d  at  a  great  distance 
from  the  spots  on  which  they  were  originally  found.  Iu  August, 
1S39,  Mr.  Shuttleworth,  an  English  gentleman  resident  in  Switzer- 
land, being  at  Grimsel,  understood  that  there  was  red  snow  in  the 
neighbourhood,  and  having  a  microscope  with  him,  made  observa- 
tions on  the  recently  procured  snow.  Having  melted  the  snow  and 
placed  some  of  the  red  matter  on  the  field  of  the  microscope,  he  was 
surprised  at  finding,  instead  of  the  immoveable  globules  of  an  Alga, 
an  immense  number  of  exceedingly  active  animalcules,  not  of  one 
form  only,  but  of  various  sizes  and  forms.  The  results  of  this 
examination  he  has  given  iu  an  interesting  paper  accompanied  with 
drawings,  in  the  '  Bibliotheque  Universelle  de  Gunfeve,'  for  February, 
1840.  The  following  are  the  forms  of  Infusoria,  which  he  was 
enabled  to  detect : — 1.  An  animalcule  belonging  to  Ehreuberg's  genus 
Astasia,  which  he  called  A.  nivalis.  2.  An  animalcule,  red  inside, 
with  a  transparent  carapace,  belonging  to  the  genus  Qygcs  (G.  sanguineus, 
Sh.).  3.  One  much  smaller  than  the  other  two,  moving,  but  resembling 
the  globules  of  Protococcus.  4.  One  belonging  to  the  genus  Volvox. 
Several  other  uucoloured  species  were  found,  but  they  were  con- 
sidered accidental.  In  addition  to  the  animalcules,  Mr.  Shuttleworth 
found  bodies  which  he  took  to  be  true  plants,  and  referred  to  the 
Protococcus  nivalis  of  Agardh  and  the  P.  nebulosity  of  Kiitzing. 

In  1840  Professor  Agassiz  of  Neufchatel  made  a  visit  to  the  glacier 
of  Aar,  having  taken  with  him  a  microscope.  He  confirmed  the 
researches  of  Shuttleworth,  having  found  all  the  animalcules  mentioned 
by  him,  and  added  four  others  to  the  list.  Three  of  these  are  com- 
paratively unimportant,  but  to  the  fourth  great  interest  attaches,  as 
he  supposes  that  the  ova  of  this  animal  are  the  globules  which  have 
been  taken  for  a  plant,  and  called  Pvotococcus,  &c.  This  animalcule 
is  the  Philodina  roseola  of  Ehrenberg.  It  was  found  abundantly  in 
the  lower  glacier  of  the  Aar.  It  has  a  much  higher  organisation  than 
the  other  animalcules,  and  contains  in  its  inside  a  number  of  red 
globules,  which  may  be  distinctly  seen  through  its  transparent  body. 
These  globules  are  its  ova,  which,  on  being  deposited,  precisely 
resemble  the  globules  of  Protococcus  as  figured  by  Shuttleworth  and 
others. 

In  tho  various  papers  referred  to  above,  no  mention  is  made  of 
snow  of  any  other  colour  than  red.  Martius  however,  a  naturalist 
who  accompanied  the  French  expedition  to  Spitzbergen,  mentions 
having  found  in  one  instance  a  field  of  green  snow.  It  was  accom- 
panied however  with  the  Protococcus  giving  a  red  colour.  From  many 
observations  Martius  arrived  at  the  conclusion  that  the  red  globules 
of  the  green  snow  are  identical  with  those  of  the  red  snow,  and  that 
the  green  snow  {P.  viridis)  and  the  red  snow  (P.  nivalis)  are  one 
and  the  same  plant,  only  in  different  stages  of  development,  but  that 
it  is  difficult  to  state  which  is  the  original.  The  late  Professor  Meyen 
(Taylor's  'Ann.  Nat.  Hist.',  August,  1S41)  remarks  on  this  statement, 
that  these  Protococci  are  not  plants,  but  animals,  the  Euglcna  sanguinea 
and  R  viridis  of  Ehrenberg.  The  reason  of  their  being  so  often  taken 
for  plants  is,  that  they  naturally  pass  a  great  portion  of  their  exist- 
ence iu  a  passive  state,  only  occasionally  under  favourable  circum- 
stances starting  into  activity.     When  they  do  this,  their  spherical 


643 


SNOWDROP. 


SOLA. 


844 


form  is  changed,  and  they  become  the  elongated  beings  described 
and  figured  by  Ehrenberg. 

From  these  researches  it  is  very  evident  that  red  snow  is  not 
dependent  on  one  form  of  organic  existence,  but  that  soveral  specie3 
of  plants  and  animals  contribute  to  its  production.  It  may  however 
be  remarked  that  it  is  probable  that  a  species  of  plant  is  first 
developed,  and  it  is  not  impossible  that  all  the  forms  of  animalcules 
described,  except  Philodina,  may  turn  out  to  be  forms  of  the  same 
species  of  plant. 

SNOWDROP.  [Galanthus.] 

SOAP-BERRY.  [Sapindus.] 

SOAPSTONE.  [Steatite.] 

SOAPWORT.  [Saponaria.] 

SOAPWORTS.  [Sapindace.e.] 

SOCOTRINE  ALOES.  [Aloe.] 

SODA.  [Sodium.] 

SODA  Al^JM  is  a  Mineral  occurring  in  white  fibrous  masses.  The 
outer  fibres  opaque  by  decomposition,  internally  transparent,  and 
exhibiting  a  glossy  or  silky  aspect.  It  is  not  scratched  by  the  nail. 
Specific  gravity  1'88.  It  is  found  at  San  Juan  in  South  America.  Its 
analysis  by  Thomson  gives — 

Sulphuric  Acid  38-5 

Alumina    ........  120 

Soda  7-5 

Water  42-0 

 100; 

with  a  little  silica,  lime,  iron,  and  manganese. 

SODA'DA,  a  genus  of  Plants  named  from  '  Sodad,'  the  Arabic  name 
of  a  shrub  found  in  Egypt,  as  well  as  everywhere  in  the  province  of 
Yemen  in  Arabia.  It  was  considered  by  Forskal,  the  discoverer,  to 
be  a  distinct  genus  belonging  to  the  natural  family  of  Capparidace/v. 
It  is  now  arranged  only  as  a  sub  genus  under  Cupparis  [Capparidace.e], 
distinguished  by  having  concave  leaflets  of  the  calyx,  stamens  indefi- 
nitely numerous,  berry  ovate.  It  requires  mention  only  as  the  unripe 
fruit  is  cooked,  and  forms  an  article  of  diet  among  the  Arabs.  The 
same  plant  is  known  in  Egypt  by  the  name  Hombac.  It  forms  a  shrub 
with  thorny  nearly  leafless  brauches. 

SODALITE,  a  Mineral  occurring  crystallised  and  massive.  Its 
primary  form  is  the  cube,  but  it  is  usually  met  with  in  rhombic 
dodecahedrons,  parallel  to  the  planes  of  which  it  is  cleavable.  Fracture 
conchoidal,  uneven,  with  a  vitreous  lustre.  Hardness  sufficient  to 
scratch  glass  easily.  Colour  white,  gray,  grayish-green,  and  green. 
Streak  white.  Lustre  vitreous.  Transparent,  translucent.  Opaque. 
Specific  gravity  2-295  to  2  37. 

Massive  varieties  amorphous.    Structure  granular,  compact. 

When  heated  by  the  blow-pipe,  the  edges  are  rounded  with  difficulty, 
and  without  any  other  alteration.  With  borax  dissolves  into  a 
colourless  transparent  glass  with  great  difficulty.  It  is  found  in  Green- 
land, in  Mouut  Vesuvius,  and  in  Siberia.  An  analysis  of  the  Vesuvian 
mineral  by  Arfwedson  gave — 

Silica   3599 

Soda  26-55 

Alumina  3259 

Muriatic  Acid  5  30 

 100-43 

SODIUM,  a  Metal,  the  base  of  the  alkali  Soda.  It  was  discovered 
at  the  same  time  with  potassium  by  Sir  Humphrey  Davy.  It  oxidises 
so  readily  when  exposed  to  the  air,  or  any  substance  containing  oxygen, 
that  it  is  never  found  free  in  nature.  Soda,  the  oxide  of  sodium, 
occurs  naturally  in  combination  with  sulphuric  acid,  nitric  acid,  car- 
bonic acid,  and  boracic  acid.  [Glauber  Salt;  Glauberite;  Boron; 
Sodalite.] 

Sodium,  in  combination  with  chlorine,  forms  Chloride  of  Sodium,  or 
Common  Salt,  the  principal  ingredient  in  sea-water. 

Sea-water  contains  32  to  37  parts  of  solid  substances  in  solution  in 
1000  parts  of  water.  The  largest  amount  in  the  Atlantic,  36  6  parts, 
is  found  under  the  equator,  away  from  the  land  or  the  vicinity  of  fresh- 
water streams ;  and  the  smallest  in  narrow  straits,  as  Dover  Straits 
where  there  are  only  32  5  parts.  In  the  Baltic  and  the  Black  Sea  the 
proportion  is  only  one-third  that  in  the  open  ocean.  Of  the  whole, 
one-half  to  two-thirds  is  common  salt  (chloride  of  sodium).  The 
other  ingredients  arc  magnesian  salts,  chloride  and  sulphate,  amount- 
ing to  four-fifths  of  the  remainder,  with  sulphate  and  carbonate  of 
lime,  and  traces  of  bromides,  iodides,  phosphates,  and  fluorides.  The 
water  of  the  British  Channel  affords — water  964*7  parts  in  1000, 
chloride  of  sodium  27'1,  chloride  of  potassium  0'8,  chloride  of  mag- 
nesium 3'7,  sulphate  of  magnesia  2"30,  sulphate  of  lime  1*4,  carbonate 
of  lime  0'03,  with  some  bromide  of  magnesium,  and  probably  traces 
of  iodides,  fluorides,  and  phosphates.  The  bitter  taste  of  sea-water 
is  owing  to  the  salts  of  magnesia  present. 

The  waters  of  the  Dead  Sea  contain  200  to  250  parts  of  solid  matter 
in  1000  parts  (or  20  to  25  per  cent.),  including  7  to  10  per  cent,  of 
common  salt,  the  same  proportion  of  magnesian  salts,  principally  the 
chloride,  2^  to  Z\  per  cent,  of  carbonate  and  sulphate  of  lime,  besides 
some  bromides  and  alumina.  The  density  of  these  waters  is  owing  to 
this  large  proportion  of  saline  ingredients.  The  brine-springs  of 
England  and  America  are  well  known  sources  of  salt.    Many  of  the 


springs  afford  bromine  and  iodine,  and  large  quantities  of  it  are 
manufactured  for  making  Daguerreotype  plates  and  other  purposes. 

Chloride  of  Sodium  crystallises  in  cubes,  and  its  presence  in  water 
or  the  secretions  of  animal  bodies  may  easily  be  detected  by  evaporation, 
and  submitting  the  crystals  to  the  microscope.  Salt  is  originally 
associated  with  gypsum  and  clay,  and  sandstone  (New  Red-Sandstone). 
It  is  necessarily  a  constituent  to  a  greater  or  less  extent  of  all  deposits 
formed  from  the  bed  of  the  ocean.  It  occurs  in  extensive  beds  in 
Spain,  forming  hills  300  or  400  feet  high  ;  also  in  Poland,  the  Tyrol, 
Bavaria,  Saltzburg,  Upper  Austria,  Styria,  Hungary,  Transylvania, 
Wallachia,  Gallicia,  Upper  Silesia ;  at  Vic  and  Dieuze  in  France  ;  at 
Bex  in  Switzerland ;  in  Cheshire,  England ;  in  Africa,  Persia,  India, 
China  and  Asiatic  Russia,  in  South  America,  in  Peru  and  the  Cordil- 
leras of  New  Granada. 

The  most  remarkable  deposits  are  those  of  Poland  and  Hungary. 
The  former,  near  Cracow,  has  been  worked  since  the  year  1251,  and 
it  is  calculated  that  there  is  still  enough  salt  remaining  to  supply  the 
whole  world  for  many  centuries.  The  deep  subterranean  regions  are 
excavated  into  houses,  chapels,  and  other  ornamental  forms,  the  roof 
being  supported  by  pillars  of  salt ;  and  when  illuminated  by  lamps  and 
torches  they  form  objects  of  great  splendour. 

The  salt  is  often  impure  with  clay,  and  is  purified  by  dissolving  it 
in  large  chambers,  drawing  it  off  after  it  has  settled,  and  evaporating 
it  again.  The  salt  of  Northwich  (in  Cheshire)  is  in  masses  5  to  8  feet 
in  diameter,  which  arc  nearly  pure,  and  it  is  prepared  for  use  by 
crushing  it  between  rollers. 

Beds  of  salt  have  lately  been  opened  in  Virginia  in  Washington 
county,  where  as  usual  it  is  associated  with  gypsum.  The  Salmon 
Mountains  of  Oregon  also  afford  rock-salt. 

Salt-beds  occur  in  rocks  of  various  age.s :  the  brines  of  the  United 
States  come  from  a  Red-Sandstone  below  the  coal ;  the  beds  of  North- 
wich, England,  occur  in  Magnesian  Limestone;  those  of  the  Vosges 
in  marly  Sandstone  beds  of  the  Lower  Secondary  ;  that  of  Bex  in 
the  Lias  or  Middle  Secondary;  that  of  the  Carpathian  Alps  in  the 
Upper  Oolite  ;  that  of  Wieliczka,  Poland,  and  the  Pyreuees,  in  the 
Cretaceous  Formation  or  Upper  Secondary ;  that  of  Catalonia  iu 
Tertiary :  and  moreover  there  are  vast  deposits  that  are  still  more 
recent,  besides  lakes  that  are  now  evaporating  and  producing  salt 
depositions. 

Vast  lakes  of  salt-water  exist  in  many  parts  of  the  world.  Lake 
Timpanogos,  or  Youta,  called  also  the  Great  Salt  Lake,  has  an  area  of 
2000  square  miles,  and  is  remarkable  for  its  extent,  considering  that 
it  is  situated  towards  the  summit  of  the  Rocky  Mountains  at  an 
elevation  of  above  4000  feet  above  the  sea.  The  state  of  California 
abounds  in  salt  hills  and  lakes.  In  the  north  of  Africa  large  lakes 
and  hills  of  salt  abound,  and  the  deserts  of  Africa  are  frequently 
found  covered  with  au  efflorescence  of  salt. 

Carbonate  of  Soda,  or  Natron,  occurs  in  white  efflorescent  crusts, 
sometimes  yellowish  or  grayish.  It  is  abundant  iu  the  soda  lakes  of 
Egypt,  situated  in  a  barren  valley  called  Bahr-bcla-ma,  about  30  miles 
west  of  the  Delta.  Also  in  lakes  at  Debreczin  in  Hungary ;  in  Mexico, 
north  of  Zacatecas,  and  elsewhere.  It  is  sparingly  dissolved  in  the 
Seltzer  and  Carlsbad  waters. 

Trona  is  a  Sesquicarbonate  of  Soda.  In  the  province  of  Suckena 
in  Africa,  between  Tripoli  and  Fezzan,  it  forms  a  fibrous  layer  an 
inch  thick  beneath  the  soil,  and  several  hundred  tons  are  collected 
annually.  At  a  lake  in  Maracaibo,  48  miles  from  Merida,  in  South 
America,  it  is  very  abundant. 

It  is  mostly  obtained  for  commercial  purposes  from  chloride  of 
sodium  by  the  addition  of  charcoal. 

Nitrate  of  Soda  is  found  native,  in  the  district  of  Tarapaca,  in 
South  America ;  the  dry  pampa,  for  an  extent  of  40  leagues,  is 
covered  with  beds  of  this  salt,  mixed  with  gypsum,  common  salt, 
sulphate  of  soda,  and  remains  of  recent  shells.  It  is  found  in  other 
parts  of  the  world,  and  is  used  for  many  of  the  purposes  to  which 
nitrate  of  potash  is  put,  especially  in  making  nitric  acid. 

(Dana,  Manual  of  Mineralogy.) 

SOJA,  a  genus  of  Plants  belonging  to  the  natural  order  Leguminosce. 
Soja  hispida  (Mcench),  S.  Japonica  (Savi),  the  Dolichos  Soja  (Linn.), 
is  a  native  of  Japan  and  the  Moluccas,  and  abundant  in  the  penin- 
sula of  India,  though  probably  introduced  there.  The  seeds  resemble 
those  of  the  haricot,  French  or  kidney  bean,  and  are  used  by  the 
Chinese  to  "form  a  favourite  dish,  called  'ten-hu,'  or  'tau-hu,'  which 
looks  like  curd,  and  which,  though  insipid  in  itself,  yet  with  proper 
seasoning  is  agreeable  and  wholesome."  The  Japanese  call  the  seeds 
'  Miso,'  and  put  them  into  soup,  of  which  they  sometimes  partake 
three  times  a  day.  They  likewise  prepare  with  them  the  sauce  termed 
'  Sooja,'  which  has  been  corrupted  into  '  Soy.'  Soy  is  only  sparingly 
used  as  a  sauce  in  this  country.  It  has  the  character  of  being  a 
useful  stomachic,  but  not  more  so  than  any  of  the  other  condiments 
when  used  with  moderation. 

SOLA,  frequently  Shola,  is  the  name  of  a  Plant  common  in  moist 
places,  and  iu  the  rainy  season  in  many  parts  of  the  plains  of  India. 
It  belongs  to  the  genus  ^Eschynomene,  and  has  been  called  jB.  aspera 
by  Linnaeus,  from  the  lower  part  of  the  stem  being  rough  and  scabrous, 
as  well  as  the  legumes.  It  has  been  called  JE.  lagenaria,  both  by 
Loureiro  and  Roxburgh.  The  plants  are  remarkable  for  their  light 
and  spongy  texture,  and  seem  indeed  to  be  composed  almost  entirely 
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of  )iith.  On  this  account  the  thickor  stemmed  plants  aro  collected  in 
the  dry  months  and  the  light  substance  applied  to  a  variety  of  ubcb, 
as  for  making  Homo  kindH  of  toys,  and  the  Boats  of  fishermen's  nets; 
cut  into  thin  slices  and  pasted  together,  they  aro  much  employed  for 
making  hats,  which,  being  light  and  having  broad  brims,  are  well 
suited  for  protecting  the  head  from  tho  influence  of  the  powerful 
Indian  sun,  especially  if  a  handkerchief  bo  put  loosely  into  the  crown 
of  the  hat.  This  substance  has  also  been  employed  for  lining  drawers 
of  natural  history,  and  in  its  texturo  very  much  resembles  tho  sub- 
stance called  rice-paper,  which  is  the  pith  or  stem  of  a  Malvaceous 
plant  cut  into  thin  slices. 
SOLAN  GOOSE.  [Ducks.] 

SOLANA'CE^U,  a  natural  order  of  Plants  belonging  to  tho  diearpotl 
group  of  Monopetalous  Exogeus.  This  order  is  composed  of  herbs  or 
shrubs,  rarely  of  arborescent  plants,  with  colourless  juices,  round  or 
irregularly  anglod  stems  or  branches,  sometimes  armed  with  thorns  or 
prickles  ;  their  leaves  alternate,  simple,  entire,  or  lobed.  The  inflores- 
cence is  variable,  mostly  axillary,  sometimes  terminal ;  pedicels  without 
bracts,  and  tho  flowers  regular  and  united.  The  calyx  is  5-parted, 
persistent,  inferior;  corolla  monopetalous,  hypogynous,  5-cleft  or 
4-cleft,  regular,  deciduous,  plaited  or  imbricated  in  activation  ;  stamens 
inserted  upon  the  corolla,  as  many  as  the  segments  of  tho  limb,  and 
alternate  with  them;  authors  bursting,  mostly  longitudinally,  some- 
times by  pores  at  the  apex ;  ovarium  2-  or  4-celled,  style  continuous, 
stigma  simple;  fruit  either  a  capsule,  with  a  double  dissepiment 
parallel  with  the  valves,  or  a  berry  with  a  placenta  adhering  to  tho 
dissepiment;  seeds  numerous,  sessile;  embryo  straight  or  curved, 
lying  in  fleshy  albumen  ;  radicle  next  the  hilum. 

This  order  is  most  closely  allied  to  Scroiihulariacece,  but  is  distin- 
guished by  Brown  from  that  order  by  the  possession  of  a  curved  or 
spiral  embryo,  a  plaited  aestivation  of  the  corolla,  and  the  flowers  being 
regular,  with  the  same  number  of  stamens  as  lobes.  From  the  occur- 
rence of  many  species  in  this  order  with  a  straight  embryo,  but  with 
the  other  characters  of  Solanaccce,  Lindley,  with  Bartliug  and  others, 
is  iuclined  to  look  upon  this  as  a  secondary  point,  and  a  plaited  corolla 
and  symmetrical  flowers  to  constitute  the  real  character  of  this  order. 
Solanaccce  and  Scroiihulariacece  are  however  so  nearly  allied  that 
scarcely  any  limits  exist  between  them.  They  may  be  considered  as 
the  connecting  groups  of  two  larger  masses  of  plants,  of  which  one  has 
a  tendency  towards  regular  flowers  and  symmetrical  stamens,  and  the 
other  a  tendency  towards  irregular  flowers  and  didynamous  stamens. 

Tho  plants  of  this  order  are  natives  of  most  parts  of  the  world, 
without  the  arctic  and  the  antarctic  circles,  aud  especially  within  the 
tropics. 


Nicotiana  erispa. 

a,  cutting,  showing  alternate  leaves  and  monopetalous  flowers ;  b,  transverse 
section  of  capsule  with  many-seeded  placenta;  c,  pistil;  d,  fruit;  c,  seed,  with 
straight  embryo  surrounded  with  albumen. 

This  order  is  one  of  the  most  important  and  interesting  in  its  class, 
from  its  bringing  together  plants  of  the  greatest  utility,  yet  possessing 
apparently  opposite  properties.  It  is  a  great  advantage  of  a  natural 
system  that  it  brings  together  not  only  plants  that  arc  allied  in  struc- 
ture, but  in  properties  also ;  but  this  order  seems  to  form  an  exception. 
The  Deadly  Nightshade,  the  esculent  Potato,  the  pungent  Capsicum, 
the  mild  Tomato,  the  wholesome  Egg-Plant,  and  the  poisonous  Tobacco, 
are  all  found  here.  They  will  all  however,  on  close  examination,  be 
found  to  possess  the  same  properties  in  a  greater  or  less  degree.  The 
potato,  the  tomato,  and  egg-plant  possess,  when  uncooked,  in  a  mild 


degree,  tho  properties  of  tho  Nightshade,  the  Stramonium,  anil  the 
Henbane,  confirming  the  remark  of  DeCandolle,  "that  all  our  aliments 
Contain  a  small  proportion  of  an  exciting  principle,  which,  should  it 
occur  in  a  much  greater  quantity,  might  become  injurious,  but  which 
is  necessary  as  a  natural  condiment."  In  fact,  when  food  does  not 
contain  some  stimulating  principle,  we  add  it  in  the  form  of  spices. 
Many  of  tho  plants  of  thin  order  aro  used  in  medicine,  amongst  the 
most  valuable  of  which  are  Henbane  I H  yoscyamub],  Deadly  Night- 
shade [Atkoi-a],  Hitter-Sweet  [Soi.anum],  Stramonium  [Datuiia],  and 
Tobacco  [Nicotiana].  Tho  species  of  Phyialia  were  formerly  lined  in 
mediciuo,  but  aro  not  now  in  repute  in  tail  country.  /'.  Alkr.kmtji, 
the  Common  Winter  Cherry,  is  grown  as  an  ornamental  plant)  and  in 
Arabia,  and  even  Germany  and  Spain,  the  berries  aro  eaten  as  a 
dessert.  Lycium  barbarum  is  known  in  thia  country  as  Tea-Plant, 
and  has  been  recommended  as  a  substitute  for  the  Chinese  plant. 
The  Calabash-Trees  of  the  West  Indies  and  the  American  continent  are 
different  species  of  C'rescentia,  which  is  often  referred  to  this  order. 
The  fleshy  pulp  of  the  fruit  of  Borne  is  eaten,  but  in  most  species  is 
deleterious.  The  most  valuable  part  of  the  calabashes  iB  their  rind, 
which  iB  tough,  and  it  is  applied  by  the  negroes  to  a  variety  of  purposes. 
Cups,  mugs,  bowls,  basins,  and  saucepans,  are  made  from  them,  and 
many  other  articles  of  household  use.  Cayenne-pepper  [Capsicum] 
is  the  produce  of  this  order,  as  well  as  the  potato,  tomata,  aud  egg- 
plant [Soi.anum],  which  are  used  extensively  as  articles  of  diet. 

SOLANDKA,  a  genus  of  Plants  belonging  to  tho  natural  order 
Solanacece,  which  has  been  thus  named  in  compliment  to  Daniel  C. 
Solander,  LL.D.  The  name  has  been  applied  to  other  genera,  but  is 
now  restricted  to  a  small  Solauaceous  genus,  which  is  remarkable  for 
the  beauty  and  great  size  of  the  flowers  of  its  species,  which  are 
natives  of  Mexico,  Jamaica,  and  Brazil,  with  a  doubtful  species  in 
Ceylon,  forming  large  scaudent  shrubs,  with  broad  alternate  leaves 
crowded  at  the  extremities  of  the  branches  with  the  solitary  extra- 
axillary  or  terminal  flowers.  The  genus  iB  characterised  by  having  a 
sheath  like  calyx  splitting  on  one  side,  and  3-5  cleft  at  the  apex. 
Corolla  funnel-shaped  and  ventricose,  with  a  plicate  quinquefld  limb  and 
undulated  lobes.  Stamens  5  ;  anthers  versatile,  opening  longitudinally. 
Berry  pulpy,  covered  by  the  split  calyx,  4-celled,  many-seeded.  These, 
being  highly  ornamental  plants,  are  cultivated  in  our  hothouses,  but, 
requiring  moisture  aud  much  room,  are  difficult  to  flower.  Sweet 
says  the  best  way  is  to  plant  them  iu  a  loamy  soil,  and  allow  them  to 
grow  fast  at  first,  till  they  have  made  a  great  many  shoots  ;  then  keep 
them  very  dry  till  their  leaves  drop  off,  and  they  will  produce  plenty 
of  flowers.  The  best  way  to  have  plants  flower  young  is  to  take  the 
cuttings  from  the  flowering  shoots. 

SOLAN  OCRINITES.  [Encrinites.] 

SOLA'NUM,  the  name  of  one  of  the  most  extensive  genera  of 
Plants,  the  type  of  the  natural  order  Solanacece.  This  genus  is  distin- 
guished by  the  following  characters  : — Calyx  permanent,  5-10-parted  ; 
corolla  rotate  ;  anthers  oblong,  connivent,  opening  by  two  pores  at  the 
extremity.  Fruit  a  berry,  subglobose,  2-celled,  sometimes  3-4-celled. 
The  species  are  herbs  or  shrubs,  unarmed  or  prickly,  rarely  spiny 
The  leaves  are  entire,  sinuated  or  lobed,  mostly  alternate. 

Upwards  of  400  species  of  plants  belonging  to  this  genus  have  been 
enumerated,  including  many  with  apparently  very  opposite  properties. 
The  esculent  Tomato,  the  Egg-Plant,  and  the  invaluable  Potato,  with 
the  various  species  of  poisonous  Night-Shades,  are  found  united  so 
closely  by  botanical  characters  that  it  is  impossible  generically  to 
separate  them.  The  properties  of  these  plants  however  do  not  differ 
in  kind  but  in  degree;  and  the  berries  and  leaves,  and  even  the  tubers 
when  uncooked,  of  the  Potato,  possess  in  a  mild  degree  the  narcotic 
properties  of  the  poisonous  Nightshades.  Many  of  them  have  also 
very  handsome  flowers,  and  are  much  cultivated  in  our  gardens  and 
greenhouses.  From  the  immense  list  of  species  belonging  to  this 
genus,  we  shall  select  for  description  a  few  of  those  that  are  used  an 
medicines  or  food,  or  are  much  cultivated. 

S.  tuberosum,  Common  Potato,  is  known  in  the  genus  by  its 
tuberous  subterranean  stem,  herbaceous  stems  without  thorns,  un- 
equally pinnate  leaves  with  entire  leaflets,  and  articulated  pedicles. 
It  is  one  of  the  plants  for  which  we  are  entirely  indebted  to  America. 
It  is  found  native  in  the  greatest  abundance  on  the  western  coast  ol 
South  America.  Like  most  plants  which  are  much  cultivated,  an 
abundance  of  varieties  have  been  produced  from  the  original  plant, 
and  in  the  leaves,  colour  of  the  flowers,  shape,  size,  and  colour  of  the 
tubers,  it  has  a  great  tendency  to  depart  from  its  normal  character. 
[Potato,  in  Arts  and  Sc.  Diy.]  Two  other  species  of  Solanum, 
namely,  &  Valcnzucla  and  S.  montanum,  produce  edible  tubers,  but 
they  are  little  used. 

5.  nigrum,  Common  or  Garden  Nightshade.  Stem  herbaceous, 
without  thorns ;  leaves  ovate,  bluntly  toothed,  and  waved  ;  umbels 
lateral,  drooping.  Throughout  Europe  it  is  a  weed  in  cultivated 
ground,  and  is  also  found  in  Africa  and  Asia.  It  is  common  in 
gardens,  fields,  and  waste  places  iu  Great  Britain.  It  has  white 
flowers,  producing  small  berries  of  a  black  colour. 

S.  dulcamara,  Woody  Nightshade,  or  Bitter-Sweet.  Steiu  shrubby, 
thornless,  climbing,  flexuous ;  leaves  cordate,  upper  ones  jagged ; 
corymbs  almost  opposite  the  leaves.  It  is  a  native  of  Europe,  Asia, 
and  North  America,  in  hedges  and  among  bushes.  It  is  plentiful  iu 
Great  Britain.    It  has  purple  flowers  and  crimson  berries,  which 
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latter  may  be  mistaken  by  children  for  red  currants,  a  mistake  that 

has  sometimes  been  attended  with  fatal  consequences. 

S.  Melongena,  Egg-Plaut,  Mad  Apple,  or  Jew  s-Apple.  Stem  herba- 
ceous, woody  at  the  base,  clothed  with  star-shaped  hairs;  ovate 
serrated  leaves  ;  flowering  peduncles  reflexed  ;  fertile  peduncle  soli- 
tary, sterile  one  racemose  ;  calyx  campanulate  ;  corolla  angular.  It 
is  a  native  of  the  East  Indies,  and  also  said  to  be  of  Arabia.  This 
plant  has  purple  flowers,  and  bears  large  smooth  shining  berries, 
which  are  the  shape  and  size  of  a  small  hen's  egg.  Two  varieties  of 
this  plant  are  recorded — the  S.  M.  ovigerum,  in  which  the  stem,  calyx, 
and  leaves  are  without  thorns ;  and  the  S.  M.  enculcntum,  in  which 
these  parts  are  more  or  less  covered  with  thorns.  Several  sub-varieties 
of  both  these  are  recorded,  varying  in  the  shape  and  colour  of  the 
fruit.  The  berries  are  mostly  of  a  white  colour,  but  in  some  of  the 
sub-varieties  they  are  yellow,  red,  purple,  and  black.  The  fruit  of 
this  plant  is  used  by  the  French  and  Italians  in  stews  and  soups. 
For  this  purpose  the  varieties  used  are  the  oval-shaped  white,  the 
globular-shaped  white,  and  the  purple  or  violet-coloured  of  both 
forms.  In  cultivating  them  they  may  be  reared  in  hot-beds  in  a  rich 
light  soil,  or  in  fine  summers  they  will  even  produce  their  fruit  in  this 
country  against  a  wall,  if  planted  out  in  June  after  having  been  struck 
in  a  hotbed. 

S.  Sodomeum,  Sodom  Egg-Plant,  or  Apple  of  Sodom.  Stem  shrubby, 
diffuse ;  prickles  straight,  dilated  at  the  base ;  leaves  obloug-sinuate, 
shining  above,  and  rather  scabrous  and  prickly  on  both  surfaces; 
lobes  obtuse-angular ;  peduncles  bifid.  It  is  a  native  of  the  North  of 
Africa  and  the  south  of  Europe.  The  fruit  of  this  plant  is  white, 
and  about  the  size  of  a  walnut.  It  is  very  subject  to  the  attacks  of 
an  insect  which  deposits  its  eggs  within  the  gerinen,  and  as  the  fruit 
enlarges,  the  larva)  of  the  insect,  as  in  the  case  of  many  other  fruits, 
destroy  and  pulverise  the  whole  of  the  interior,  whilst  the  rind  is  left 
unchanged  and  entire.  When  the  fruit  is  gathered  under  these  cir- 
cumstances, it  is  crushed  to  pieces  by  the  hand ;  or  if  conveyed  to 
the  lips,  the  mouth  becomes  filled  with  an  ash-like  powder,  exceedingly 
bitter  to  the  taste.  To  these  berries  remarkable  properties  have  been 
assigned  by  Josephus,  Tacitus,  and  others.  Mandeville,  an  old  English 
writer,  says,  speaking  of  the  Dead  Sea,  "  And  there  besyden  growen 
trees  that  baren  fulle  faire  apples  and  faire  of  colour  to  beholden, 
butte  whosoe  breakethe  them  or  cuttethe  them  in  two,  he  shall  find 
within  them  coles  and  cyndres."  Milton  finely  alludes  to  this  fruit 
n  the  lines  : — 

"  Greedily  they  pluck'd 
The  fruitage  fair  to  sight,  like  that  which  grew 
Near  that  bituminous  hike  «  here  Sodom  flamed. 
This  more  delusive,  not  the  touch  but  taste 
Deceived  ;  they  fondly  thinking  to  allay 
Their  appetite  with  gust,  instead  of  fruit 
Chewed  bitter  ashes." 

S.  sanctum,  Palestine  Egg-Plaut.  Stem  shrubby,  tomentose ;  leaves 
ovate-repand,  oblique  at  the  base,  clothed  with  hoary  tomentum  on 
both  surfaces.  Berries  nearly  globose.  This  plant  is  a  native  of  Pales- 
tine ;  it  is  often  found  in  collections  of  plants.  There  are  several  other 
species  of  Solarium,  which,  on  account  of  the  size,  form,  and  colour 
of  their  fruits,  are  called  Egg-Plants,  as  S.  Indicum,  the  Indian  Egg- 
Plant,  &c. 

S.  ^Ethiopicum,  iEthiopian  Nightshade.  Stem  herbaceous ;  leaves 
ovate-repand,  angular;  peduncles  usually  1-flowered,  drooping. 
Berries  torulose.  It  is  a  native  of  Ethiopia,  China,  and  Japan.  There 
are  two  varieties  recorded  :  one,  the  S.  jE.  violaceam,  13  a  native 
of  China,  and  the  fruit  is  frequently  eaten  in  that  country  as  a  dessert. 
It  has  a  large  spheroid  oval  berry  of  a  red  colour.  The  other  variety 
is  the  S.  JB.  aculeatum,  having  a  prickly  stem,  and  small  yellow 
berries  of  the  size  of  peas. 

S.  pseudo-quina,  False  Quina  Nightshade.  Stem  shrubby,  unarmed. 
Leaves  oblongo-lanceolate,  narrow,  acute-entire,  glabrous  above,  but 
with  fascicles  of  villi  in  the  axils  of  the  nerves  beneath.  Racemes 
extra-axillary,  short ;  calyx  glabrous.  This  plant  is  a  native  of  Brazil 
in  the  district  of  Curitiba,  in  St.  Paul  without  the  tropics.  The 
Brazilians  use  this  for  the  same  purposes  as  the  Quina,  or  Jesuits 
Bark.  It  is  intensely  bitter,  and  may  with  advantage  be  used  as  a 
substitute  for  that  bark. 

S.  verbascifolium,  Mullein-Leaved  Nightshade.  Stem  shrubby ; 
leaves  ovato-oblong,  acuminated,  entire,  tomentose,  white  beneath, 
without  any  leaves  in  the  axils;  corymbs  nearly  terminal,  dichoto- 
mous ;  calyx  semi-quinquefid.  It  is  a  native  of  Asia,  America,  and 
the  tropical  parts  of  Australia.  This  plant  is  frequently  cultivated. 
Every  part  is  covered  with  a  powdery  white  tomentum.  The  flowers 
are  white,  and  the  berries  are  of  the  size  of  small  cherries. 

S.  Lycopcrsicum  of  Linnaeus,  Common  Love-Apple  or  Tomato.  This, 
with  some  other  of  the  older  species  of  Solarium,  now  form  the  genus 
Lycopersicum,  which  is  distinguished  by  possessing  a  calyx  5-6  parted  ; 
corolla  rotate,  0-6-cleft ;  stamens  5 ;  anthers  conical,  connate  at  their 
extremities  by  an  elongated  membrane,  and  dehiscing  lengthwise 
inside ;  berry  2-3-celled  ;  seeds  villous.  The  present  species  is  called 
L.  esculentum ;  it  has  herbaceous  pilose  stems ;  unequally  pinnate 
leaves  ;  leaflets  cut,  attenuated  at  the  apex,  glaucous  beneath;  flowers 
many,  united  ;  berries  torulose.  This  plant  is  a  native  of  South 
America,  but  it  is  much  cultivated  and  well  known  in  the  United 


States  of  North  America,  and  in  France,  Germany,  and  Italy.  When 
ripe  the  fruit  has  an  acid  flavour,  and  is  added  to  soups,  sauces,  &c. 
It  is  also  used  in  confectionary  as  a  preserve,  and  sometimes  as  a 
pickle.  It  is  not  often  used  in  this  country,  but  in  Italy,  near  Rome 
and  Naples,  whole  fields  are  covered  with  it,  and  scarcely  a  dish  is 
served  up  into  which  it  does  not  enter  as  an  ingredient.  In  th<* 
cultivation  of  these  plants  the  seed  should  be  sown  in  March  in  a 
hot-bed,  and  when  2  inches  high  they  may  be  pricked  out  into  another 
hot-bed.  In  May  they  should  be  transplanted  into  a  warm  south 
border,  where  they  may  have  the  full  sun,  and  the  fruit  may  ripen 
quickly.  The  stem  runs  up  6  or  8  feet  high,  and  should  be  trained 
to  stakes  or  nailed  up  a  wall  or  pales.  The  fruit  begins  to  ripen  in 
August,  and  may  be  gathered  in  October,  and,  when  kept  dry,  will 
keep  good  till  November.  There  are  several  varieties  cultivated ;  the 
best  are  called  the  Large  and  Small  Cherry  and  Pear-Shaped  Red,  and 
the  Large  and  Small  or  Cherry-Shaped  Yellow.  The  size  of  the  fruit 
is  seldom  larger  than  a  golden-pippin  apple.  (Don's  Miller,  vol.  iv., 
p.  444.) 

Several  other  species  of  Solarium  are  recorded  as  having  medical 
properties.  S.  Jacquini  is  considered  by  the  native  practitioners  of 
India  as  an  expectorant ;  S.  Bahamense  is  used  as  a  gargle  for  sore 
throat  in  tho  West  Indies;  <S.  mammosum,  S.  paniculatum,  and  S. 
cemuum,  have  the  reputation  of  being  diuretic  and  astringent. 

(Lindley,  Flora  Medica,  p.  512.) 

SOLA'RIUM.  [Trochid*:.] 

SOLASTERIiE,  or  SOLASTERIN^E,  a  sub-family  of  Asteriadoe, 
including  those  forms  of  Star-Fishes  which  have  two  ranges  of 
suckers  in  each  avenue.  There  are  two  British  genera,  Cribella  and 
Solaster. 

Cribella  has  only  a  few  rays  covered  with  spine-bearing  warts; 
the  intermediate  spaces  porous  ;  the  avenues  bordered  by  two  sets  of 

spines. 

There  are  two  species  which  are  not  uncommon  on  the  shores  of 
the  British  Islands,  C.  oculata  and  C.  rosea. 

Solaster  (Forbes)  has  many  rays  studded  over  with  bundles  of 
spines  ;  the  avenues  bordered  by  three  sets  of  spines. 

S.  papposa,  the  Rosy  Sun-Star,  is  common  on  the  eastern  coasts  of 
Great  Britain,  where,  on  account  of  the  number  of  its  rays,  it  is  called 
Ten- Fingers.  It  is  of  a  deep  red  or  orange  colour.  Another  British 
species  is  S.  endeca.  [Echinodebmata.] 

SOLDANELLA,  a  genus  of  Plants  belonging  to  the  natural  order 
Primulacece.    Some  of  the  species  are  slightly  purgative. 

SOLE.  [Pleuronectidje.] 

SOLEA.  [Pleuronectidje.] 

SOLECURTUS.  [Pyloridia.] 

SOLEMYA.  [Pyloridia.] 

SOLEN.  [Pyloridia.] 

SOLENA'CEA.  [Pyloridia.] 

SOLENE'LLA  (Sowerby),  a  genus  of  Mollusca. 

SOLENID^E.  [Pyloridia.] 

SOLEN  PTES,  a  Fossil  Plant  from  the  Yorkshire  coast.  (Lindley.) 

SOLE'NODON,  a  genus  of  Insectivorous  Mammalia  established  by 
Brandt  on  a  specimen  sent  from  the  island  of  Hispaniola  by  Jager. 
The  habit  is  generally  between  that  of  Sorex  and  Didelphys.  Muzzle 
elongated,  the  snout  smooth,  produced,  and  with  nostrils  at  the  sides 
of  its  apex.  Eyes  minute.  Ears  large,  rounded,  nearly  naked.  Body 
hairy.  Stern  and  upper  part  of  the  rump  beset  with  a  few  very 
short  silky  hairs.  Feet  ambulatory,  plantigrade,  pentadactylous ; 
claws  falcular,  those  of  the  fore  feet  the  longest.  Teats  inguinal  (?) 
Tail  long,  smooth,  and  for  the  most  part  scaly.    Dental  Formula : — 

Incisors,  -;  Molars  (spurious)  — ;  true  Molars  -=  40. 
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The  skull  of  Solenodon  is  considerably  elongated :  the  occipital, 
parietal,  and  temporal  bones  are  moderately  convex ;  and  the  condyles 
of  the  occipital  are  prominent.  There  is  an  obtuse  crest  on  the 
sagittal  suture,  but  none  on  the  coalesced  frontal  bones.  The  internal 
pterygoid  processes  alone  are  conspicuous,  thin,  and  joined  by  a 
suture  with  the  perpendicular  parts  of  the  palatal  bone.  There  is 
no  bony  bulla,  and  consequently  the  interior  wall  of  the  tympanic 
cavity  is  only  closed  by  skin.  There  is  no  zygomatic  arch.  The 
coronoid  process  of  the  mandible  is  dilated  and  directed  outwards. 
The  angle  of  the  mandible  is  dilated,  subtetragonally  rounded,  and 
prominent  above  the  condyloid  part. 

The  two  anterior  upper  incisor  teeth  are  the  largest,  disjoined  from 
the  others,  perpendicular,  and  unicuspid ;  the  two  anterior  lower 
incisors  are  very  short  and  very  narrow;  the  two  middle  are  the 
longest,  and  conical,  and  excavated  on  the  internal  surface  with  a 
rather  deep  triangular  canaL  Brandt  remarks  that  the  structure  of 
the  teeth  manifests  a  greater  similitude  to  that  of  Mygale  than  any 
other  genus. 

S.  paradoxus  has  the  sides  of  the  head  and  neck  dilute  yellow-brown, 
mixed  with  ferruginous,  and  occasionally  with  gray.  Abdomen  and 
feet  dilute  yellow-brown,  with  hardly  a  mixture  of  gray.  Space  upon 
the  breast  between  the  anterior  limbs  dilute  ferruginous,  extended 
to  the  internal  side  of  the  feet,  and  anteriorly  to  the  cubit.  A  simi- 
larly coloured  space  occupies  the  inguinal  region,  and  also  extends 
upon  the  anterior  part  of  the  legs.    Upper  part  (dorsum)  of  the 
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muzzle,  forehead,  vortex,  middle  of  tlio  nnpo,  and  anterior  part  of 
the  back,  tinged  with  black-brown  :  tlio  rest  of  tho  back  black-brown, 
the  colour  (more  diluted)  extending  towards  tho  posterior  part  of  tlio 
sides  and  towards  the  external  surfaco  of  tho  thiglis.  The  basal  and 
middle  part  of  the  scaly  tail  gray  ;  tho  apical  part  white. 


a,  Skull  of  Svlenodon  (proSle) ;  b,  seen  from  above ;  c,  seen  from  below  ; 
d,  mandible  or  lower  jaw  ;  e,  anterior  part  of  the  intermaxillary  bone,  with  the 
two  anterior  incisor  teeth  ;  /,  anterior  surface  of  an  anterior  upper  incisor  tooth  ; 
g,  anterior  parts  of  the  mandible,  with  the  four  anterior  incisor  teeth ;  h,  the 
crown  of  a  second  or  middle  incisor  tooth  of  the  mandible,  seen  on  its  internal 
surface,  and  exhibiting  its  triangular  canal.  (The  foregoing  figures  are  nearly 
of  the  natural  6izc.)  i,  Teeth  of  the  upper  jaw  seen  laterally  ;  1  1,  natural  size  ; 
2  2,  magnified.  (Brandt.) 


Feet  of  Solenodoit.  (Brandt.) 
a,  anterior  part  of  the  anterior  foot,  seen  on  the  dorsal  or  upper  side ;  b,  a 
simhar  view  of  the  anterior  part  of  the  posterior  foot. 
KAT.  HIST.  DIV.  VOL.  IV. 
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Habits,  &c. — lirundt  remarks  tint  nothing  is  known  of  tho  mod*  of 
life  of  this  animal  ;  but  from  tho  structure  of  tho  proboscis  and 
claws,  ho  concludes  that  it  must  burrow.  The  form  of  tho  noso  and 
of  tho  cribriform  plate  seems,  ho  observes,  to  indicate  a  well-developed 
organ  of  smell. 

The  true  place  of  this  animal  i»,  most  probably,  among  the  Sorccithe 


Solcnodon  paradoxus.  (Hramlt,  '  Memoirs  of  the  Imperial  Academy  of 
Sciences  of  St.  Petersburg,  1832-33.') 

SOLETELLI'NA.  [Pylouidia.] 

SOLIDA'GO,  a  genus  of  Plants  belonging  to  the  natural  order 
Composit(e,  the  sub-order  Coiynibiferw,  and  the  tribe  Asteroidcce.  It 
has  radiant  heads  of  flowers,  the  florets  of  the  ray  pistilliferous,  ligulate 
in  one  row;  those  of  the  disc  tubular,  with  Btamens  and  pistils,  the 
receptacle  rather  alveolate,  the  involucre  imbricated,  with  a  few  scales 
on  the  peduncle ;  the  pappus  pilose  in  one  row ;  the  fruit  terete. 
This  genus  closely  resembles  Aster,  from  which  it  is  distinguished  by 
its  pappus  in  a  single  row,  and  its  terete  fruit. 

S.  Virgaurea,  Golden  Rod,  has  an  erect  slightly  angular  stem,  the 
leaves  lanceolate,  narrowed  at  both  ends  ;  the  lower  leaves  elliptical, 
stalked,  serrated ;  the  raceme  erect,  simple,  or  compound ;  involucral 
scales  lanceolate,  acute  ;  the  fruit  downy.  This  plant  is  a  native  of 
the  woods  and  thickets  of  Great  Britain,  and  was  formerly  much  used 
in  medicine.  It3  leaves  and  flowers  are  said  to  be  aperient,  and  it  has 
been  employed  for  internal  hajtnorrhages.    It  is  astringent  and  tonic. 

SOLIPE'DES,  Cuvier's  name  for  his  third  family  of  Pachydermata. 
[Pachydermata.] 

SOLITAIRE.  [Dodo.] 

SOLITARY  SNIPE.  [Scolopacidje.] 

SO'LLYA,  a  genus  of  Plants  belonging  to  the  natural  order  Pitlo- 
sporaccos.  The  genus  is  closely  allied  to  Pronaya  and  Billardiera,  and 
the  species  are  highly  ornamental  plants,  which  are  indigenous  in 
Australia  and  Van  Diemen's  Land,  with  voluble  stems,  oblong  alter- 
nate, shining,  dark-green  leaves,  with  the  flower-stalks  terminal,  or 
opposite  to  the  leaves,  and  bearing  bunches  of  bright  blue  nodding 
flowers.  S.  heterophylla  and  S.  angustifolia  are  two  common  species 
cultivated  in  our  greenhouses,  and  were  very  common  everywhere 
until  the  severe  winter  of  1837-38. 

SOLOMON'S  SEAL,  the  common  name  of  the  species  of  Polygo- 
natum,  a  genus  of  Plants  belonging  to  the  natural  order  Liliacece,  and 
the  sub-order  Asparagece. 

Polygonatum  has  the  perianth  tubular,  6-toothed,  tardily  deciduous; 
the  ovary  3-celled  ;  cells  2-ovuled ;  the  stigma  blunt,  trigonous  ;  berry 
with  1-seeded  cells;  the  flowers  not  jointed  to  pedicel.  There  are 
three  British  species. 

P.  vcrticillatum  has  linear-lanceolate  whorled  leaves,  with  an  erect 
angular  stem.    It  is  a  rare  plant  in  Great  Britain. 

P.  officinale,  Solomon's  Seal,  has  leaves  ovate-oblong,  half-clasping, 
glabrous,  stem  angular ;  peduncles  1-2-flowered ;  filaments  glabrousi 
It  is  the  Convallaria  Polygonatum  of  Linnaeus,  and  has  been  confounded 
with  the  following.    It  is  only  found  in  Scotland. 

P.  mult iflor urn  has  leaves  ovate-oblong,  half-clasping,  glabrous 
alternate ;  stem  round ;  peduncles  one-  or  many-flowered ;  filament, 
downy.  This  plant  is  the  common  species  known  by  the  name  of 
Solomon's  Seal. 

SOMATE'RIA.  [Ducks.] 

SOMER VILLITE,  HumboldtilUe,  is  a  Mineral  occurring  crystallised. 
Primary  form  a  square  prism.  Cleavage  perpendicular  to  the  axis, 
very  distinct.  Colour  pale  dull  brownish-yellow.  Fracture  uneven. 
Transparent,  translucent.  It  is  found  in  the  cavities  ejected  from 
Vesuvius.    Its  analysis  by  Monticelli  and  Covelli  gives — 


Silica  43  96 

Lime  31-67 

Magnesia  883 

Alumina  0°50 

Protoxide  of  Iron  2-00 

 S6-96 


Kobell  found  i'25  per  cent  of  Soda. 
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SOMMITE.  [Nepheline.] 

SONCHUS  (2o'7X°s)»  a  genus  of  Plants  belonging  to  the  natural 
order  Composite;  sub-order  Cichoracea.  It  is  characterised  by  a  many- 
flowered  head,  involucre  imbricated  with  scales,  swelling  at  the  base; 
receptacle  naked;  fruit  transversely  striated;  pappus  simple,  sessile. 
The  species  are  inhabitants  of  Europe,  Ada,  Africa,  and  America. 
De  Candolle  enumerates  forty-five  species,  of  which  four  are  natives  of 
Great  Britain.  They  are  not  used  in  medicine,  but  some  of  them  are 
cultivated  in  gardens. 

The  most  common  species  is  the  &  oleraceus,  the  Common  Sow- 
Thistle.  It  has  a  downy  subumbellate  flower-stalk ;  a  glabrous 
involucre ;  lyrato-runcinate  leaves,  upper  ones  lanceolate  sagittato- 
amplexicaul  at  the  base,  all  dentato-ciliate.  This  plant  is  found  com- 
monly in  waste  places  and  cultivated  ground  all  over  the  world.  It 
has  small  yellow  flowers  and  a  conical  involucre  when  in  seed,  and  is 
greedily  fed  upon  by  many  animals. 

S.  arvensis,  Corn  Sow-Thistle.  Flower-stalks  corymbose  ;  involucre 
glandilosehispid;  leaves  denticulate,  cordate  at  the  base,  oblongo- 
lanceolato,  lower  ones  sinuato-runcinate.  It  is  frequent  in  corn-fields 
in  this  country  and  the  southern  parts  of  Europe,  and  in  Pennsylvania. 
Dr.  Sibthorp  found  it  in  Greece,  and  was  of  opinion  that  it  was  the 
same  plant  as  the  2,6yxos  'irtpos  of  Dioscorides. 

SONNERA'TIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Myrtacea,  so  named  by  the  younger  Linnaeus  iu  compliment  to  M. 
Sonnerat,  well  known  by  his  '  Voyage  a  la  Nouvelle  Quiiiee,'  and  his 
'  Voyages  aux  Iudes  Orientales  et  a  la  Chine,'  and  who  made  known 
many  new  plants.  The  genus  is  characterised  by  having  a  4-C-cleft 
campanulate  calyx,  adhering  to  the  ovary  at  the  very  base;  petals 
4  to  6,  alternating  with  the  valvate  lobes  of  the  calyx ;  stamens 
numerous;  styles  filiform,  with  a  peltate  stigma;  fruit  baccate,  appear- 
ing half-superior,  many-celled ;  seeds  numerous,  nestling  in  a  fleshy 
pulp,  curved;  the  species  form  moderate-sized  trees,  with  opposite 
leaves,  which  are  entire,  thick,  and  almost  veiuless;  flowers  usually 
solitary,  large. 

S.  acida  is  the  best  known  species,  being  the  Pagapate  of  Sonnerat, 
and  the  Blatti  of  Rheede,  which  has  an  acid  eatable  fruit.  The  branch- 
lets  tetragonal ;  leaves  oval,  oblong  ;  calyx  6-cleft ;  petals  6  ;  berry 
globose.  The  tree  is  forty  feet  high,  and  is  a  native  of  New  Guinea 
and  the  Moluccas,  as  well  as  of  the  Malabar  coast  and  of  the  delta  of 
the  Ganges. 

S.  alba  is  another  species  of  the  Moluccas,  and  S.  apetala,  a  nativo 
of  Ava,  near  Rangoon,  as  well  as  in  moist  situations  along  the  Burmese 
coast. 

SOPHORA,  a  genus  of  Plants  belonging  to  the  natural  ordi  r  Lcgu- 
minosce,  said  to  be  so  named  from  au  Arabic  name  (Sophera)  of  one  of 
the  species.  These  are  ornamental  shrubs  and  trees,  found  in  central 
and  tropical  Asia,  also  in  the  warm  parts  of  North  America  and  the 
equinoctial  and  sub-tropical  parts  of  South  America.  The  genus  is 
characterised  by  having  a  5-toothed  campanulate  calyx ;  corolla 
papilionaceous;  petals  of  the  keel  usually  united  together  at  their 
apex;  stamens  10,  distinct;  legumes  moniliform,  without  joints  or 
wings,  and  containing  several  seeds ;  the  leaves  are  impari-pinnate, 
usually  exstipulate  and  terminal ;  the  inflorescence  is  in  racemes  or 
panicles  of  yellow,  white,  or  blue  flowers.  The  species  best  known  in 
England  are  S.  Japonica  and  S.  Chinensis,  which,  being  from  the 
northern  latitudes  of  the  countries  from  which  they  are  named,  are 
hardy  enough  to  withstand  the  climate  of  England ;  and  it  has  been 
proposed  to  engraft  the  Nepaul  S.  velutina  on  the  <S'.  Japonica.  Being 
handsome  trees,  with  both  leaves  and  trees  differing  much  from 
European  trees,  they  are  well  adapted  for  standing  singly  in  lawns. 
They  are  raised  from  layers,  but  also  from  seeds,  and  require  a  little 
protection  when  young. 

SORBUS,  a  genus  of  Plants,  comprising  the  Mountain- Ash,  Rowan- 
Tree,  and  Service-Tree.  [Pyrus.] 

SOKDAWALITE,  a  Mineral  occuring  massive.  Its  fracture  is  con- 
choidal.  Colour  grayish-  greenish-  or  bluish-black.  Structure  com- 
pact. Hardness  25  to  3  0.  Brittle.  Lustre  vitreous.  Opaque. 
Specific  gravity  2'50  to  3-0.  It  is  found  near  Sordawala  in  Finland, 
and  at  Bodenmais  in  Bavaria. 

Its  analysis  by  Nordenskiold  gives — 

Silica  49-40 

Alumina  13-80 

Peroxide  of  Iron  18-17 

Magnesia  10-67 

Phosphoric  Acid  2-68 

Water  4-38 
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SORE'CID^E,  the  family  of  Shrews,  or  Shrew-Mice,  comprising  the 
genus  Sorex  of  Linnaeus. 

"  The  Sorecida,"  says  Mr.  Swainson,  "  like  the  bats,  have  the 
grinders  furnished  with  conical  points;  but  they  are  destitute  of 
wings  or  lateral  membranes,  and  they  possess  clavicles  ;  they  have  no 
caecum,  and  they  all  press  the  entire  sole  of  the  foot  on  the  ground  in 
walking.  In  their  economy  they  are  nocturnal,  leading  for  the  most 
part  a  subterraneous  life,  and  deriving  their  principal  Bupport  from 
insects  :  those  that  are  natives  of  cold  countries  pass  the  winter  in  a 
lethargic  state.:  their  feet  are  short,  and  their  motions,  when  on  the 
surface  of  the  earth,  slow  aud  feeble." 


This  family,  according  to  Mr.  Swainson,  embraces  tno  Shrews, 

Moles,  and  Hedgehogs,  with  the  following  characters  : — 

Muzzle  lengthened,  pointed.  Legs  short,  feeble;  feet  pentadactylous. 
Lower  incisors  generally  very  long,  pointing  forwards.  No  lateral 
membranes.  Mammae  ventral.  The  family  thus  characterised  includes 
the  genera  Erinaceut,  Linnaeus;  Sorex,  Linnaeus;  Mygale,  Geoff.; 
Scalops,  Cuv. ;  Chrysochloris,  Cuv. ;  Talpa,  Linnaeus;  Centenes,  Cuv.  ; 
and  Condylura,  Desm. 

The  Insectivora  of  Cuvier  consist  of  the  Hedgehogs  (Erinaceus) ; 
the  Tenrecs  (Centenes) ;  the  Shrews  (Sorex  and  Scalops) ;  the  Desmans 
(Mygale) ;  Chrysochloris  ;  Talpa  ;  and  Condylura. 

The  genus  Sorex  of  Linnaeus  is  placed  between  Talpa  and  Erina- 
ceus ;  and  this  article  will  be  confined  to  the  true  Shrews  (Sorex)  and 
the  forms  which  most  closely  approximate  to  that  genus. 

The  geographical  distribution  of  the  forms  of  these  Sorecidce  is 
wide:  examples  of  them  occur  in  Europe,  Asia,  Africa,  and  America. 

Sorex. — Upper  incisors  curved  and  toothed  or  notched  at  the  base  ; 
lower  incisors  nearly  horizontal,  all  much  produced.  Body  covered 
with  soft  and  velvety  fur.  Muzzle  very  much  attenuated ;  ears  short 
and  rounded.  Five  toes  with  moderately  strong  claws  on  each  foot. 
Tail  generally  long. 

2  q  g  g 

Dental  Formula  : — Incisors,  -;  Canines,  —  ;  Molars,  =  30. 


Teeth  of  Sorex,  from  a  large  species  taken  in  the  island  of  Mauritius.  (Sii 
times  larger  than  nature.) 

5.  ai-aneus,  is  the  Musaraigne  of  the  French;  Toporango  of  the 
Italians ;  Murganho  of  the  Spanish  ;  Spitzmaus  and  Zismaus  of  the 
Germans ;  Nabbmus  of  the  Swedes ;  Naebmuus  and  Muaseskier  of  the 
Danes ;  and  Llygoden  Goch,  Chwistlen,  and  Llyg  of  the  Welsh. 
It  is  reddish  mouse-colour  above,  paler  beneath ;  tail  somewhat 
quadrangular,  rather  shorter  than  the  body,  not  ciliated  beneath. 

Mr.  Bell,  whose  description  we  have  above  given,  states  that  he  has 
ventured,  after  some  consideration,  to  retain  the  name  of  Araneus  for 
the  Common  Shrew  of  England,  notwithstanding  the  doubts  which 
have  existed  in  the  minds  of  many  zoologists,  and  in  which  he  had 
till  lately  participated.  These  doubts,  he  observes,  have  arisen  from 
what  he  believes  to  be  an  erroneous  statement  of  Geoffroy,  who,  in 
his  paper  on  the  Shrews,  in  the  '  Annales  du  Museum,'  has  given  as  a 
character  of  S.  araneus,  that  the  teeth  are  all  white ;  and. as  Daubenton, 
in  his  memoir  on  the  same  subject,  in  the  '  Me'moires  de  1' Academic 
des  Sciences,'  does  not  mention  the  colour  of  the  teeth  at  all,  the 
authority,  he  adds,  of  Geoffroy  has  been  sufficient  to  produce  con- 
siderable hesitation  as  to  whether  the  S.  araneus  of  the  continental 
authors  be  identical  with  our  Common  Shrew,  which  has  invariably 
brown  teeth.  "It  seems  however,"  says  Mr.  Bell  in.  continuation,  "  to 
have  been  overlooked,  that  Daubenton,  in  his  description  of  the 
Shrews  in  Buffon's  '  Histoire  Naturelle,'  has  set  the  question  at  rest, 
as  far  as  regards  the  colour  of  the  teeth;  for,  in  describing  the 
Musaraigne  (S.  araneus),  he  refers,  for  the  account  of  the  teeth,  to 
his  description  of  the  Musaraigne  d'Eau  (S.  fodiens) ;  and  we  there 
find  that  the  teeth  of  the  Musaraigne  are  brown  at  the  tips.  Now,  as 
he  invariably  speaks  of  this  species  without  any  adjunct  to  the  name 
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in  contradistinction  to  tlio  Wator-Shrow,  thoro  cnn  be  no  doubt,  as  far 
as  tins  character  is  concerned,  that  the  continental  and  British  animals 
jnay  be  identical ;  and  thero  appears  to  bo  no  roason,  from  any  other 
characters,  to  doubt  that  such  is  tho  case.  That  more  than  ono 
species  have  been  confounded  amongst  tho  Common  Shrews  of  this 
country,  I  have  long  entertained  a  decided  prepossession  ;  but  I 
have  not  at  present  sufficient  ground  to  warrant  mo  in  describing 
thom  as  distinct.    ('  History  of  British  Quadrupeds.') 

Insects  and  worms  aro  the  food  of  tho  Common  Shrew.  Pennant 
states  that  it  inhabits  old  walls,  heaps  of  stones,  and  holes  in  tho 
earth,  and  is  frequently  found  near  hay-ricks,  dunghills,  and  similar 
places.  Tho  annual  autumnal  mortality  among  these  animals,  at 
which  season  (about  August)  they  are  so  often  found  dead,  has  been 
obsorved  by  most,  and  satisfactorily  accounted  for  by  none,  as  far  as 
we  know.  Pennant  says,  and  Agricola,  as  we  shall  presently  see, 
noticed  the  fact  before  him,  that  cats  will  kill  but  not  eat  them,  being 
probably  disgusted  by  their  peculiar  and  somewhat  musky  smell ;  and 
the  bodies  of  the  dead  Shrews  have  been  observed  to  be  marked  by  a 
nip  near  the  loins,  as  if  by  the  bill  of  some  rapacious  bird.  Kestrels 
and  Owls  however  .arc  known  to  prey  upon  them,  and  the  bones  of  the 
head  have  been  found  in  the  stomach  of  the  Bam-Owl.  Mr.  Turner, 
of  Bury  St.  Edmunds,  detected  among  twenty  casts  from  that  owl, 
taken  from  a  considerable  mass,  the  skeletons  of  seven  Shrews. 

Shrews  are  very  pugnacious ;  and  Mr.  Bell  remarks  that,  if  two  be 
confined  in  a  box  together,  a  very  short  time  elapses  before  the  weaker 
of  the  two  is  killed  and  partly  devoured  ;  he  also  gives  his  reasons 
for  supposing  that  Shrews  fall  victims  to  the  rapacity  of  moles.  The 
nest,  which  is  framed  of  soft  grasses  and  other  plants,  is  generally 
found  in  a  hole  more  or  less  shallow  in  the  ground,  or  a  dry  bank,  and 
is  entered  at  the  side,  being,  so  to  speak,  roofed  over.  Here  the 
female  produces  in  the  spring  from  five  to  seven  little  Shrews. 

Among  the  ancients,  the  Shrew-Mouse  had  a  very  bad  reputation. 
Thus  Aristotle  declares  that  its  bite  is  dangerous  to  horses  and  other 
beasts  of  burden ;  and  that  it  is  more  dangerous  if  the  Shrew-Mouse 
be  with  young.  The  bite,  he  says,  causes  boils  (<t>\vKTaivai),  and  these 
burst,  if  the  Shrew-Mouse  be  pregnant  when  she  inflicts  the  wound  ; 
but  if  she  be  not,  they  do  not  burst.  ('Hist.  Anim.,' viii.,  24.)  Pliny 
states  that  the  bite  of  the  Italian  Shrew-Mice  is  venomous  : — "  In 
Italia  muribus  araneis  venenatus  est  morsus."  ('  Nat.  Hist.'  viii.,  58.) 
With  reference  to  this  supposition,  it  is  worthy  of  remark  that  the 
French  apply  the  term  Musaraigne,  or  Musette,  to  a  disease  of  the 
horse,  which  manifests  itself  in  a  small  tumour  (anthrax)  on  the 
upper  and  internal  part  of  the  thigh,  and  is  often  accompanied  by 
very  severe  symptoms. 

Agricola,  in  his  book  '  De  Animantibus  Subterraneis,'  does  not  forget 
the  ancient  traditions  of  the  Shrew's  venom,  and  thus  hands  them  on  : 
•—"The  Mus  araneus,"  says  he,  "took  its  name  among  tho  Latins, 
because  it  injects  venom  from  its  bite,  like  a  spider."  The  Greek  name, 
Wlvyd\i),  he  derives  from  the  facts  that  it  is  of  the  size  of  a  mouse, 
whilst  it  is  of  the  colour  of  a  weasel.  In  his  description  of  the  animal, 
he  notices  the  termination  of  the  teeth  in  both  jaws  in  bifid  points, 
whence,  he  remarks,  animals  bitten  by  it  receive  quadrifid  wounds. 
He  tells  us  that  its  bite  in  warm  regions  is  generally  pestiferous,  but 
that  in  cold  climates  it  is  not ;  consoling  those  who  may  suffer  by  the 
not  unusual  assertion  in  such  cases,  that  the  animal  itself,  torn  asunder 
or  dissected  and  placed  upon  the  wound,  is  a  remedy  for  its  own 
venom.  Agricola  states  also  that  cats  kill  it,  but  abhorring  this  same 
venom,  do  not  eat  it. 

This  harmless  little  animal  was  also  an  object  of  fear  and  super- 
stition to  our  ancestors.  Thi3  is  referred  to  by  Mr.  Bell  in  hi3  '  History 
of  British  Quadrupeds/  and  also  by  White  in  his  '  Natural  History  of 
Selbourne.' 


published  as  British  in  Soworby's  '  British  Miscellany,'  from  a  specimen 
taken  by  Dr.  Hooker  in  Norfolk,  under  the  name  of  <V.  cilialiu. 


Under  surface  of  hinder  fect  of  Slircwu.  (Bcll.V 
a.  Common  Shrew.       Water-Shrew,    c,  Oarcd-Shrcw. 

S.  Indicus,  S.  myosurus,  Pallas,  the  Musk-Hat  of  India,  has  much  the 
same  appearanco  in  point  of  colour  and  the  size  of  its  naked  ears  as 
our  Common  Shrew,  but  is  nearly  as  large  as  our  common  Brown 
Rat,  and  the  tail  is  round  and  thinly  furnished  with  hairs.  This 
species  diffuses  a  most  powerful  odour  of  musk,  which  impregnates 
everything  that  is  touched  by  it.  It  has  been  alleged  that  even  the 
wine  in  a  well-corked  bottle,  over  which  the  animal  has  run,  has  been 
rendered  unfit  for  use  in  consequence  of  the  flavour  imparted  to  it. 
Cuvier  states  that  this  species  is  found  throughout  the  East  Indies 
and  in  a  part  of  Africa,  and  that  it  is  among  the  animals  embalmed 
by  the  ancient  Egyptians  ;  but,  according  to  others,  it  is  .S'.  Otivieri, 
Desm.,  which  Olivier  found  in  a  mummy  state  in  the  catacombs  of 
Sakkara. 

Mygale. — Great  lower  incisors  having  between  them  two  very  small 
teeth.  Muzzle  in  a  very  small  and  very  moveable  proboscis.  Ears 
short.  Five  unguiculated  toes  on  each  foot  united  by  a  membrane. 
Tail  long,  scaly,  compressed  laterally. 

Dental  Formula: — Incisors,  -;  Canines,  -;  Molars,  =41. 

8  0  7—7 


Teeth  of  the  upper  jaw  of  Mygale  moschala.    (F.  Cuvier.) 

M.  moschala,  Castor  moschatus.  Linn.,  appears  to  be  the  Dsesmau  of 
the  'Fauna  Suecica;'  Le  Desman  of  the  French;  the  Biesamratze  of 
the  Germans;  the  Wychozhol  of  the  Russians;  and  the  Muscovy  or 
Musk-Rat  of  the  English. 


Common  Shrew  (Sorcx  araneiu). 

The  other  British  Shrews  are  the  Water-Shrew  (S.fodicns,  Fallaf) ; 
and  the  Oared-Shrew  (S.  remifcr,  Geoffroy). 

The  Water-Shrew,  whose  habits  are  graphically  described  by  Mr. 
Dovaston  in  '  Loudon's  Magazine '  (ii.),  appears  to  Le  the  Musaraigne 
d'Eau  of  the  French.    The  Oared-Shrew  seems  to  have  been  tirst 


Musk-Bat  [Ifygale  moschata). 

The  tail  is  shorter  than  the  body,  scaly,  nearly  naked,  contracted  at 
its  base,  cylindrical,  and  convex  in  its  middle,  very  much  compressed 
vertically  at  its  extremity ;  fur  brown  or  dusky  above,  whitish-ash 
below.  Total  length,  including  the  tail,  about  15  inches,  of  which  the 
tail  measures  S  inches.  It  is  found  in  the  river  Volga,  and  the  adjacent 
lakes  from  Novgorod  to  Saratov. 

This  species  does  not  appear  to  have  been  seen  on  dry  land ;  and 
indeed  it  is  broadly  asserted  that  it  never  goes  there,  but  wanders  from 
lake  to  lake  in  fortuitous  floods  only.  It  is  often  seen  swimming  or 
walking  under  the  water,  and  coming  for  air  to  the  surface,  where,  in 
clear  weather,  it  is  apt  to  sport.  Stagnant  waters  shut  in  by  high 
banks  are  its  favourite  localities,  and  in  such  places  it  makes  burrows 
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some  twenty  feet  in  length.  Its  principal  food  is  alleged  to  consist 
of  fish,  leeches,  and  the  larvoo  of  water-insects ;  but  fragments  of  roots 
have  been  found  in  its  stomach.  Its  pace  is  slow ;  but  it  does  not 
seem  to  be  torpid  in  winter,  at  which  season  it  is  often  taken  in  nets. 
The  holes  which  it  makes  in  cliffs  and  banks  have  the  entrance  far 
beneath  the  lowest  level  of  the  water,  and  the  animal  works  upwards, 
never  however  reaching  the  surface,  but  only  sufficiently  high  to 
secure  itself  from  the  highest  rise  of  the  river.  Fish,  as  we  have  seen, 
forms  part  of  its  food  ;  but  the  quadruped  in  its  turn  falls  a  victim  to 
the  Pikes  and  Siluri,  whose  flesh  becomes  so  impregnated  with  tho 
flavour  of  musk  in  consequence,  as  to  be  not  eatable. 

From  the  region  about  the  tail  a  sort  of  musk,  resembling  the 
genuine  sort,  is  expressed  ;  and  the  skins  are  put  into  chests  and 
wardrobes  among  clothes,  for  the  purpose  of  preserving  them  from 
moths.  These  skins  were  also  supposed  to  guard  the  wearers  of  them 
from  fevers  and  pestilence.  The  price  at  Orenberg  for  the  skins  and 
tails  was  formerly  twenty  copecs  per  hundred.  They  were  so  com- 
mon near  Nischnei-Novgorod,  that  the  peasants  were  wont  to  bring 
five  hundred  each  to  market,  where  they  sold  a  hundred  of  them  for 
a  rouble. 

There  is  a  species  more  than  eight  inches  in  length  (M.  Pyrcnaica) 
inhabiting  Tarbes,  at  the  foot  of  the  Pyrenees. 

Scalops. — Muzzle  pointed  and  cartilaginous ;  no  external  cars. 
Three  toes  on  the  anterior  feet,  which  are  short,  wide,  and  armed 
ivith  strong  claws  fit  for  burrowing;  posterior  feet  feeble,  with  five 
toes.    Tail  short. 

Dental  Formula  : — Iucisors,  —  ;  Grinders,  ^— — —  =  44. 

2  10—10 

The  above  is  the  formula  given  by  Sir  John  Richardson  ;  but  F. 
Cuvier  (and  he  is  followed  by  Lesson)  makes  the  number  3(i,  namely : 

Incisors,-;  Canines,  — ;  Molars,  ^ZL?  =  36. 
'4  '  0  G-6 

We  subjoin  the  teeth  as  given  by  F.  Cuvier,  but  Richardson's 
description  appears  to  be  very  carefully  given,  and  his  accuracy  is 
well  known. 


Teeth  of  Scalops, 

S.  Canadensis,  Cuv.  (Sorex  aquaticus,  Linn.)  is  the  Brown  Mole  of 
Pennant ;  the  Shrew-Mole  of  Godman;  the  Mole  of  Lewis  and  Clarke; 
and  the  Musaraigne-Taupe  of  Cuvier. 

The  body  is  thick  and  cylindrical,  like  that  of  the  Common  Mole, 
without  any  distinct  neek  ;  limbs  very  short,  being  concealed  by  the 
akin  of  the  body  nearly  down  to  the  wrist  and  ankle-joints;  fore 
extremities  situated  nearly  under  the  auditory  opening;  the  moveable 
snout  almost  linear,  and  projecting  about  4|  lines  beyond  the  incisors, 
naked  at  its  extremity,  particularly  above,  thinly  clothed  with  hairs 
below  for  about  two-thirds  of  its  length  next  the  incisors  ;  a  con- 
spicuous furrow  extends  nearly  its  whole  length  on  the  upper  surface, 
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and  beneath  there  is  also  a  furrow,  reaching  half  its  length  from  the 
incisors,  beyond  which  last  the  snout  is  transversely  wrinkled  beneath, 
and  its  small,  flat,  or  truncated  extremity  is  smooth  and  callous ;  the 
small  oblong  nostrils  open  in  an  inclined  space  immediately  above 
this  circular  callous  end.  The  eyes  are  concealed  by  the  fur,  and 
scarcely  to  be  found  in  dried  specimens.  In  most  lights  it  is  brownish- 
black  ;  when  blown  aside  it  shows  a  grayish-black  colour  from  the 
roots  to  near  the  tips.  Such  is  the  general  colour  over  tho  whole 
body,  but  there  is  a  slight  chestnut-brown  tinge  on  the  forehead  and 
about  the  base  of  the  snout.  On  the  throat  the  fur  is  shorter  and 
paler.  Length  of  head  and  body  7  inches  3  lines,  and  of  tail  1  inch 
6  lines.  Such  is,  in  substance,  the  accurate  description  by  Sir  John 
Richardson  of  this  species. 

It  inhabits  the  banks  of  the  Columbia  River  and  the  adjoining 
coasts  of  the  Pacific,  where  it  occurs  in  considerable  numbers. 

Sir  John  Richardson  states  that  the  Shrew-Mole  resembles  the 
common  European  Mole  in  its  habits,  in  leading  a  subterranean  life, 
forming  galleries,  throwing  up  little  mounds,  and  in  feeding  principally 
on  earth-worms  and  grubs.  The  individual  domesticated  by  Mr.  Titian 
Peale  is  described  by  Dr.  Godman,  who  paid  much  attentiou  to  the 
manners  of  these  animals,  and  who  relates  that  they  are  most  active 
in  the  early  part  of  the  morning,  at  mid-day,  and  in  the  evening, 
coming  daily  to  the  Burface,  when  in  their  natural  state,  at  noon. 
Then  they  may  be  taken  by  driving  a  spade  beneath  them  and 
throwing  them  on  the  ground,  but  they  are  hard  to  be  caught  at  any 
other  time  of  the  day.  They  burrow  in  a  variety  of  soils,  but  in  wet 
seasons  they  retire  to  the  high  grounds.  Mr.  Peale's  shrew-mole  fed 
largely  on  fresh  meat,  cooked  or  raw,  drank  freely,  was  lively  and 
playful,  followed  the  hand  of  its  feeder  by  scent,  burrowed  for  a  short 
distance  in  loose  earth,  and  after  making  a  small  circle  returned  for 
more  food.  It  employed  its  flexible  snout  in  a  singular  manner  whilst 
it  was  eating,  in  order  to  thrust  the  food  into  its  mouth,  doubling  it 
so  as  to  force  it  directly  backwards. 


Shrew-Mule.  {Stalopi  aquaticus). 


M.  Lesson  makes  the  Scalops  Pennsylvanica  the  type  of  his  genus 
Talpasorex,  acknowledging  however  that  it  only  diffors  from  Scalops  in 
its  dental  formula,  which  he  gives  thus  : — 

Incisors,  — ;  Canines,  -  ;  Molars,  — — —  ==  40. 
4  0  6—6 

It  will  be  well  for  the  student  to  bear  in  mind,  with  reference 
to  the  genus  proposed  by  Lesson,  Sir  John  Richardson's  observations 
on  the  dentition  of  Scalops  above  noticed. 

With  regard  to  the  question  of  the  existence  of  True  Moles  in 
North  America,  the  following  remarks  of  the  last-mentioned  accurate 
and  diligent  author  are  also  worthy  of  attention  : — "  From  the  great 
resemblance  of  the  Shrew-Mole  to  the  common  one,  they  might  be 
readily  mistaken  for  each  other  by  a  common  observer ;  and  Bartram 
and  others,  who  have  asserted  the  existence  of  a  species  of  the  genus 
Talpa  in  America  are  on  this  account  supposed,  by  later  writers,  to 
have  been  mistaken.  There  are  however  several  true  moles  in  the 
Museum  of  the  Zoological  Society  which  were  brought  from  America, 
and  which  differ  from  the  ordinary  European  species  in  being  of  a 
smaller  size,  and  in  having  a  shorter  and  thicker  snout.  Their  fur  is 
brownish-black.  I  could  not  learn  what  district  of  America  they 
came  from."  ('  Fauna  Boreali-Americana.') 

Macroscelides. — Muzzle  narrow,  ending  anteriorly  in  a  long  and 
subcylindrical  proboscis,  having  nostrils  at  its  apex  ;  eyes  moderate; 
ears  large  and  round.  Body  furry.  Tail  elongated,  scaly,  annulated, 
and  furnished  scantily  with  hairs.  Feet  distinct,  plantigrade,  and 
5-toed;  the  claws  falcular;  hind  legs  much  shorter  than  the  fore  feet. 

2        .       4  4  5  5 

Incisors,  -;  Canines,   ;  Molars,    =  40.  (Smith) 

2  4 — 4  5  —  5 

M.  typicus. — Above  brown,  brightened  by  an  intermixture  of 
tawny;  beneath  whitish;   extremities  envered  with  a  very  short 
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whitish  hair;  ears  within,  scantily  furnished  with  Homo  of  a  similar 
colour,  without,  nearly  bare;  tail  thinly  clothed  with  a  still'  abort 
black  hair;  whiskers  near  the  base  of  the  proboscis,  each  hail 
variegated  black  and  white;  claws  short,  black,  compressed,  and 
pointed.  Length  from  nostrils  to  root  of  tail  4ij  inches;  length  of  tail 
3|  inohes.    The  colour  of  both  sexes  is  nearly  alike. 


Skull  and  Teeth  of  Hacroscitidcs  typicus. 
a,  upper  surface  of  the  skull,  natural  size  ;  b,  lateral  parts  of  the  same,  natn. 
ral  size  ;  c,  lower  jaw  of  the  fame,  natural  size  ;  d,  under  surface  of  the  skull 
of  the  same,  double  the  natural  size  ;  e,  lower  jaw  of  the  same,  double  the  natu- 
ral size.  (Smith.) 

It  inhabits  the  open  country  in  the  interior  of  South  Africa,  and  is 
occasionally  seen  during  the  day  about  the  roots  of  bushes  or  amongst 
brushwood,  whence,  upon  being  discovered,  it  instantly  retreats  to  its 
natural  and  subterraneous  habitation.  ('  Zoological  Journal.') 

This,  or  one  of  the  species  (but  most  probably  this)  seems  to  be 
the  Elephant-Shrew  of  Pennant,  and  is  thus  described  : — "  Shrew  with 
a  very  long,  slender,  and  little  nose  ;  the  whole  animal  of  a  deep  brown- 
colour.  Inhabits  the  neighbourhood  of  the  Cape  of  Good  Hope : 
called  the  Elephant,  from  its  proboscis-like  snout :  engraven  from  a 
drawing  by  Mr.  Paterson."  Pennant  further  remarks  that  this  animal 
has  been  very  ill  represented  by  Petiver,  in  Table  23  of  his  '  Gazo- 
phylacii  Natuiie  et  Artis  Decas  tertia,'  and  truly  so  it  is  :  but  Pen- 
nant's figure  is  not  much  better.  Petiver's  description  is  :  '*  9.  Mus 
araneu*  Capcnsis  maximus.  Taken  from  a  painting  cf  Dr.  Sherard's, 
now  consul  of  Smyrna." 


ifncroscelides  ti/i>icus.    (Reduced  fro:r.  Dr.  Smith's  figure.) 


SOREX.  [Sopecidje.] 

SORGHUM,  a  genus  of  Grasses,  said  to  be  named  from  the  Oriental 
name  of  one  of  the  species,  of  which  'sorgo'  is  the  Italian  name. 
The  species  have  sometimes  been  referred  to  ZIolcus,  sometimes  to 
A ndropogon,  but  from  their  habit  and  uses  they  seem  well  entitled 
to  be  considered  as  a  distinct  genus,  which  may  bo  characterised  as 
having  the  flowers  monoecious,  panicled ;  glume  coriaceous,  cartilag- 
inous, 2-9owered  ;  the  upper  flower  hermaphrodite,  the  lower  palea 
mora  or  less  deeply  bifid  and  awned  between  the  lobes,  the  upper 
often  wanting.  The  species  form  tall  grasses  with  succulent  stems, 
and  are  found  in  the  tropical  parts  of  Asia,  whence  they  have  spread 
to  the  warm  parts  of  Europe. 

S.  vulgare  is  the  largest  of  the  small  cereal  grains,  and  may  be  con- 
sidered the  representative  of  the  Indian  Corn  (Zea  Mays)  in  America, 
where  it  is  usually  called  Guinea  Corn,  and  in  some  works  the  Great 
or  Indian  Millet.  The  different  kinds  are  usually  called  Joar  in 
India,  where  they  form  principal  objects  of  culture,  and  one  of  much 
more  importance  than  would  appear  in  Europe,  as  many  of  the 
inhabitants  live  as  much  upon  these  small  or  dry  grains  as  upon  rice. 
The  Joar  is  the  Durra  of  some  Arab  tribes,  and  the  Zurrut  of  others ; 
its  Indian  origin  is  indicated  by  the  Persian  name,  Jawurs  Hindee. 
It  is  extensively  cultivated  throughout  Asia,  and  appears  to  be  the 
Tall  Corn  of  the  Chinese.  It  has  been  introduced  into  the  south  of 
Europe,  where  it  is  chiefly  employed  for  feeding  cattle  and  poultry, 
but  it  is  also  made  into  cakes.  The  flour  is  white,  and  a  good  deal 
resembles  that  of  the  Indian  corn  in  nature.  The  species  commonly 
sown  in  India  are  S.  vulgare  and  S.  bicchr  (Kala-Joar).  S.  cernuum  is 
a  distinct  species,  which  forms  the  principal  food  of  the  mountaineers 
of  the  Munnipoor  district.  S.  saccharatum  is  also  cultivated  in  many 
parts  during  the  rainy  and  cold  seasons,  on  land  which  is  too  high 
for  rice.  The  stalks  and  straw  of  all  are  much  valued  as  fodder  for 
cattle,  being  cut  into  small  pieces,  commonly  called  Kurbee. 

SORREL.  [Rumex.] 

SORREL,  WOOD.    [Oxai.is  1 

SORUS,  in  Botany  (from  aa>p6s,  'a  heap'),  a  term  applied  to  the 
collections  of  the  sporangia  or  capsules  which  are  found  on  the  edges 
or  the  under  surface  of  the  fronds  of  ferns.  In  most  instances,  as  in 
the  Aspidiacecc,  Asplcniaccaz,  Davilliacece,  &c.,  the  sori  are  covered 
with  a  peculiar  projecting  portion  of  the  epidermis,  which  is  called 
the  Indusium,  and  forms  an  important  part  in  the  systematic  arrange- 
ment of  these  plants.  In  some  instances,  as  in  Adiantum  and  Ceruto- 
pteris,  the  substance  of  the  leaf  has  a  share  in  the  formation  of  the 
indusium.  It  has  been  generally  admitted  that  the  indusium  is  the 
analogue  of  the  bract  in  the  higher  plants,  but  Treviranus  maintains 
that  it  is  an  entirely  peculiar  organ,  nor,  according  to  this  view,  can 
it  be  looked  upon  as  a  mere  extension  of  the  epidermis.  In  looking 
for  analogies  between  flowering  and  flowerless  plants,  Kolreuter 
supposed  that  the  indusium  represented  the  stamens. 

The  term  Sorus  is  sometimes  applied  to  mere  collections  of  spores 
or  granules,  as  seen  in  many  Alga:,  of  which  Dclcsseria  alata  and  1). 
sinuosa  are  examples. 

SOUI-MANGA.  [CmNTRrDj:.] 

SOULAMIA  (Soulamion  is  the  name  of  the  tree  in  the  Moluccas),  a 
genus  of  Plants  belonging  to  the  natural  order  Polygalacea?.  It  has  5 
sepals,  the  3  outer  ones  very  small,  the  2  inner  large  and  concave ; 
the  petal  is  concave ;  the  capsule  samaroid,  iudehiscent,  compressed, 
corky,  emargiuate,  and  2-celled. 

S.  amara,  Bitter  Soulamia,  is  a  shrub  with  crowded  ovate  leaves 
tapering  to  the  base,  quite  entire,  and  veiny.  It  is  a  native  of  the 
Moluccas,  and  has  white  racemose  flowers,  the  size  of  those  of  the 
vine.    The  fruit  is  compressed,  thin  at  the  edges,  dry,  with  2  seeds  in 
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each  cell  resembling  cucumber  seeds,  but  smaller,  each  lying  in  a  small 
cavity  of  the  cell. 

(Lindley,  Flora  Mcdica.) 

SOUR-SOP.  [Anonacej!.] 

SOUSLIK,  the  name  of  certain  Marmots  with  cheek-pouches 
(Spermophilus,  F.  Cuv.).  [MuniM.] 
SOUTHERN- WOOD.  [Artemisia.] 
SOW-THISTLE.  [Sonchus.] 
SOY.  [Soja.] 

SOYA,  or  SOWA,  an  Umbelliferous  Flaut  cultivated  in  India.  It 
io  the  Anethum  Sowa  of  Roxburgh,  of  which  the  aromatic  seed  is  much 
used  by  the  natives  in  cookery,  as  well  as  for  medicinal  purposes ;  the 
green  parts  also  are  cut  down,  and  sold  in  the  bazaars,  as  the  plant  is 
used  as  a  vegetable  both  by  Mussulmans  and  Hindoos.  The  seeds  are 
the  '  shubit' of  Avicenna,  which  is  usually  translated  Anethum  ;  by 
the  Arabs  it  seems  to  have  been  considered  the  "Aerjfloe  of  Dioscorides. 

SOYMI'DA,  a  genus  of  Plants  belonging  to  the  natural  order 
Meliacca,  named  by  A.  Jussieu  from  the  Telinga  name  of  the  tree, 
which  was  referred  to  Swiclenia,  and  called  S.  febrifuga  by  Dr.  Rox- 
burgh. This  is  a  large  forest-tree,  a  native  of  the  mountainous  parts 
of  the  Rajahmundry  Circars,  and  likewise  of  the  jungly  parts  in  general 
of  the  central  parts  of  Hindustan.   The  genus  is  characterised  by  calyx 

5-  leaved,  imbricate ;  petals  5,  shortly  clawed  ;  stamen-tube  cup-shaped, 
10-lobed,  each  lobe  bidentate  at  the  apex ;  anthers  10,  included  within 
the  tube  and  lodged  between  the  teeth  of  the  lobes  ;  ovary  5-celled, 
seated  on  a  broad  disc ;  ovules  numerous,  pendulous  from  the  centre 
of  the  cells ;  style  short,  Btigma  peltate,  5  cornered ;  capsule  woody, 

6-  celled,  5-valved ;  seeds  winged.  The  only  species  known  attains  a 
height  of  80  feet,  with  abruptly  pinnate  leaves.  The  inflorescence  is  a 
large  diffuse  and  terminal  panicle. 

This  tree,  which  is  called  Rohnna  in  Hindustan,  is  particularly 
noted  on  account  of  its  bark.  This  is  of  a  dull  red  colour,  of  a  fibrous 
nature,  and  astringent,  and  has  been  much  employed  in  India  for  the 
cure  of  intermittent  fevers. 

SPADIX.  [Inflorescence.] 

SPALAX.  [MuriDjB.] 

SPANIEL,  a  variety  of  Dog.  It  is  not  at  all  improbable  that  dogs 
of  this  race  were  known  to  the  Romans.  Lieut.-Col.  Hamilton  Smith 
remarks  that  the  Spaniel,  Canis  cxtrarius  (?),  is  clearly  figured  on 
some  of  the  later  monuments,  and  seems  to  be  identical  with  the  C. 
Tuscus  praised  by  Nemesianus ;  and  indeed  the  lines  in  the  '  Cynege- 
ticon/  beginning — 

"  Quin  et  Thuscorum  non  est  extretra  voluptas 
So:pe  canum,  forma  est  illis  licet  obsita  villo," 
with  the  allusion  to  their  hunting  qualities — 

"  Moresque  simul  naresque  sagaces  " — 
strongly  favour  that  opinion.  It  may  also  be  noted  that  Neniesianus, 
in  another  part  of  the  poem,  speaks  of  dogs — 

"  Quorum  proles  dc  sanguine  manat  Ibero." 
The  Spaniel  appears  to  have  been  the  companion  of  the  Falconer  at 
a  very  early  period.  In  '  The  Booke  of  Falconrie  or  Hawking'  (1G11). 
'heretofore  published  by  George  Turbervile,  Gentleman,'  we  find 
among  '  The  Contents  of  this  Booke,'  '  A  little  treatise  trrwslated  out 
of  the  Italian  tongue,  touching  the  diseases  happening  to  Spanyels, 
with  their  Cures  ;'  and  on  turning  to  the  page  we  come  to  'A  Treatise 
and  discourse  of  the  cure  of  Spaniels  when  they  be  any  way  over-heat; 
devised  and  written  by  M.  Francesco  Sforzino  Vicentino,  the  Italian 
Gentleman-Falconer,'  and  beneath  the  title  a  cut,  where  stands  the 
falconer,  hawk  on  fist,  hat  on  head,  staff  in  hand,  and  pouch  on  side, 
in  trunk-hose,  and  with  bare-headed  attendants,  accompanied  by  two 
couple  of  Spaniels. 

In  the  sporting  prints  engraved  by  Hollar  after  Barlow,  a  whole 
team  of  spaniels  are  introduced  giving  tongue  in  '  Partridge  HawkiDg,' 
with  the  following  lines  at  the  bottom  of  the  plate  : — 
"  The  fearful  Partridge  being  sprung  by  quest 
Of  Spaniclls  from  their  pleasing  foode  and  rest, 
The  kcene  and  bloody  Hawke  pursues ;  the  Knight 
Hath  then  his  sport,  and  feasts  on  them  at  night." 
And  again  in  '  Feasant  Hawking,'  with  the  following  quatrain  : — 
"  The  Feasant  Cocke  the  -woods  doth  most  frequent, 
Where  Spaniells  spring  and  pearche  him  by  the  sent ; 
And  when  in  flight,  the  Ilawke  with  quickened  speed 
■With 's  beake  and  savage  talens  makes  him  bleed." 
Spaniels,  apparently  of  a  stouter  breed,  are  also  introduced  in  '  Hern 
Hawking'  by  the  same  hands,  a  circumstance  worthy  of  remark, 
inasmuch  as  in  the  cut  in  '  The  Booke  of  Falconrie,'  with  the  super- 
scription 'How  to  flee  a  Hearon,'  the  mounted  gentleman-falconer, 
who  is  covered,  is  attended  by  bare-headed  domestics,  and  accompanied 
by  a  couple  of  grayhounds. 

The  author  of  the  'Sportsman's  Cabinet'  states  that  the  race  of 
dogs  passing  under  the  denomination  of  spaniels  are  of  two  kinds,  one 
of  which  is  considerably  larger  than  the  other,  and  known  by  the 
appellation  of  the  Springing  Spaniel,  as  applicable  to  every  kind  of 
game  in  any  country,  whilst  the  smaller  is  called  the  Cocker,  or 
Cocking-Spaniel,  as  being  more  adapted  to  covert  and  woodcock 
shooting. 


Dr.  Caius,  in  his  systematic  table  of  British  Dogs,  makes  the  Fowlers 
consist  of  the  Spaniel  (Hispaniolus),  Setter  (Index),  and  Water-Spaniel 
or  Fynder  (Aquaticus) ;  whilst  under  the  title  Lap-Dogs,  the  Spaniel 
Gentle  or  Comforter  (Melitceus  or  Fotor — the  Maltese  Lap-Dag),  stands 
alone. 

Pennant,  in  following  out  the  tract  of  Caius,  says,  "  The  third  divi- 
sion of  the  more  generous  dogs  comprehends  those  which  were  used 
in  fowling ;  first,  the  Hispaniolus,  or  Spaniel :  from  the  name  it  may 
be  supposed  that  we  were  indebted  to  Spain  for  this  breed.  There 
were  two  varieties  of  this  kind,  the  first  used  in  hawking,  to  spring 
the  game,  which  are  the  same  with  our  Starters.  The  other  variety 
was  used  only  for  the  net,  and  was  called  Index,  or  the  Setter,  a  kind 
well  known  at  present."  [Setter.] 

The  probability  appears  to  be  that  all  the  varieties  of  the  Spaniel, 
the  Bmall  Water-Spaniel,  the  Cocking  Spaniel,  King  Charles's  Spaniel, 
and  the  Blenheim  Spaniel,  if  that  breed  be  not  the  true  spaniel  of 
King  Charles  I.,  are  all  the  result  of  careful  breeding  from  the  large 
Water-Spaniel  (not  the  Rough  Water-Dog  which  some  call  a  Water- 
Spaniel),  which  seems  to  have  been  the  old  Springing  Spaniel. 

It  is  no  small  proof  of  the  merit  of  the  Spaniel  that  it  has  kept  its 
ground  amid  all  the  revolutions  of  sporting.  '  A  good  spaniel  is  still 
a  great  jewel.'  The  companion  of  the  hawk  and  net  now  attends  the 
grayhounds,  and  it  is  indispensable  in  woodcock-shooting  :  apart  from 
its  excellent  services  in  cover,  there  is  no  more  lively  field-shooting 
than  that  with  a  team  of  thoroughly  well-bred  spaniels  broken  never 
to  give  tongue,  to  range  well,  but  not  at  a  greater  distance  than  fifteen 
or  twenty  yards  from  the  gun,  and  never  to  chace  either  feather  or 
fur.  The  sportsman's  attention  is  always  kept  on  the  alert,  and  he 
who  has  accustomed  himself  to  this  style  of  shooting  will  generally  be 
found  to  be  a  quick  and  sure  shot. 

Spaniels  have  a  great  share  of  intelligence  and  affection ;  these, 
qualities,  being  combined  with  much  beauty,  make  them  highly 
prized  as  companions ;  and  we  have,  in  our  day,  the 

"  Spaniel,  bred  with  all  the  care 
That  waits  upon  a  fav'rite  heir," 

Seventy  pounds  have  been  refused  for  one  of  these  dogs. 

The  docility  of  the  Spaniel  is  equal  to  its  intelligence  and  feeling  of 
attachment.  A  spaniel  has  been  taught  to  wait  at  table,  take  away 
plates  and  fetch  others,  carry  wine  in  a  glass  without  spilling,  aud  to 
hold  the  stirrup  in  his  mouth  for  his  master  while  he  was  mounting 
his  horse.  The  spaniel  given  by  Mr.  Daniel,  author  of  '  Rural  Sports,' 
to  the  Hon.  Mr.  Greville,  would,  we  are  told,  in  addition  to  the  com- 
mon tricks  which  dogs  trained  to  fetch  and  carry  exhibit,  bring  bottles 
of  wine  from  the  corner  of  the  room  to  the  table  by  the  neck,  with 
such  care  as  never  to  break  one,  and  was  the  'boots'  of  the  mesi- 
room. 

SPANISH  FLY.  [Cantiiarid.e.] 

SPAR,  a  word  from  the  German  '  Spath,'  employed,  combined  with 
specific  terms,  in  Mineralogy,  to  include  a  great  number  of  crystallised 
earthy  and  some  metallic  substances,  but  chiefly  the  former.  Thus 
calcareous  spar  is  crystallised  carbonate  of  lime ;  fluor-spar,  fluoride 
of  calcium  ;  heavy  spar,  sulphate  of  barytes,  &c.  By  miners  the  term 
is  frequently  used  alone  to  express  any  bright  crystalline  substance ; 
but  in  mineralogy,  strictly  speaking,  it  is  never  so  employed. 

SPAR,  HEAVY.  [Barytes.] 

SPARGA'NIUM  (from  o-napyauov,  a  bandage),  a  genus  of  Plants 
which  with  the  genus  Typha  constitute  the  natural  order  Typhacew. 
The  species  are  monoecious.  The  flowers  are  arranged  in  dense 
spherical  heads.  Both  the  barren  and  fertile  flowers  are  composed 
of  a  single  perianth  with  three  leaves ;  the  stamens  are  longer  than 
the  calyx,  and  the  fruit  consists  of  a  dry  drupe  with  one  seed.  The 
species  are  found  commonly  in  ditches  and  marshes  of  the  northern 
hemisphere.    Three  of  these  are  common  in  Great  Britain. 

S.  ramosum,  Branched  Bur-Reed,  is  known  by  its  branched  ower- 
stalk,  triangular  leaves,  and  linear  stigma.  This  species  was  the  only 
one  of  the  genus  found  by  Dr.  Sibthorp  in  Greece,  and  appears  to 
be  the  'Xirapyaviov  of  Dioscorides.  It  is  an  inhabitant  of  ditches, 
lakes,  and  stagnant  waters,  forming  a  handsome  addition  to  their 
vegetation. 

S.  simplex,  Unbranched  Bur-Reed,  is  kuown  by  its  simple  stem ; 
and  the  S.  natans,  Floating  Bur-Reed,  by  its  long  linear  floating  leaves. 
They  are  both  found  in  the  same  situations  as  the  first. 

SPA'RID^E,  or  SPAROI'DES,  a  family  of  Fishes  belonging  to  the 
section  Acanlhopterygii,  which  are  distinguished  by  the  following 
characters  combined,  namely  :  the  possession  of  a  single  dorsal  fin, 
the  anterior  half  of  which  is  supported  by  spinous  rays,  and  which  is 
not  divided,  nor  is  it  protected  by  scales ;  the  operculum  is  spinous, 
the  palate  destitute  of  teeth,  the  branchiostegous  membrane  has  five 
or  six  rays,  and  the  pyloric  appendages  are  few  in  number.  The 
body  is  usually  of  an  ovate  form,  and  covered  with  large  scales;  the 
mouth  is  not  protractile. 

The  species  of  this  family  feed  chiefly  upon  the  animals  of  small 
shells,  Crustacea,  &c,  for  crushing  which  their  strong  teeth  are 
admirably  adapted 

Guided  by  the  structure  of  the  teeth,  Cuvier  divides  the  family 
into  four  tribes.  In  the  first  the  jaws  are  provided  with  teeth,  which 
are  rounded  like  paving-stones ;  in  the  second  the  teeth  are  conical 
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and  pointed  ;  in  the  third  the  teeth  nro  minute  and  thickly  crowded ; 
and  the  fourth  tribe  have  a  aeries  of  trenchant  tooth. 

To  the  first  of  the.se  tribes  belongs  tho  genua  Sargus,  whero  the 
incisors,  or  foremost  teeth,  aro  comprcssod,  and  have  sharp-cutting 
edges ;  tho  molars  are  rounded,  and  form  several  rows. 

Of  this  genus  numerous  species  are  described  in  the  '  Histoire  des 
Poissous'  of  Messrs.  Cuvicr  and  Valenciennes.  Several  aro  from  the 
Mediterranean,  and  the  others  are  chiefly  from  tho  coast  of  America, 
north  and  south. 

The  next  genus,  Gharanx,  is  founded  upon  a  single  species,  an 
inhabitant  of  the  Mediterranean,  which  has  sharp-cutting  incisors,  like 
the  species  of  Sargus,  but  tho  molars  aro  extremely  minute,  and  form 
only  a  single  row. 

The  third  genus  of  the  first  tribe  is  Chrysophrys,  which  is  distin- 
guished from  the  Sargus  by  the  incisors  being  conical,  and  usually 
four  or  six  in  number  in  front  of  each  jaw ;  the  molars  for  tho  most 
part  aro  rounded,  and  form  at  least  three  rows  on  each  side  of  each 
jaw,  a  character  which  serves  to  distinguish  the  present  genus  from 
J'ugrus. 

This  genus  is  numerous  in  species,  and  these  aro  almost  entirely 
confined  to  the  seas  of  tho  warmer  and  tropical  parts  of  the  Old 
World.  The  Chrysophrys  aurata,  a  species  which  is  very  common  in 
the  Mediterranean,  is  also  occasionally  met  with  ou  our  coast,  as  well 
as  that  of  France. 

The  same  remark  applies  to  the  Pagrus  vulgaris,  which  is  an 
example  of  the  next  genus,  Pagrus,  which  differs  from  Chrysophrys 
in  having  only  two  rows  of  molar  teeth  on  each  side  of  the  jaw. 
Several  species  of  this  genus  are  found  in  the  Mediterranean,  others 
inhabit  tho  Indian  seas,  some  again  are  found  on  the  coasts  of  Australia 
and  New  Zealand ;  and  the  Pagrus  argyrops  is  found  ou  the  North 
American  coast. 

The  last  genus  of  the  first  division  is  Pagellus,  the  species  of  which 
are  easily  distinguished  by  the  foremost  teeth  in  each  jaw  being  all  of 
them  small,  curved,  pointed,  and  dense. 

Numerous  examples  of  this  genus  occur  in  the  Mediterranean  ;  and 
two  species,  the  P.  erythremia  and  P.  centrodontus,  have  been  found  on 
our  own  coast.  The  former  appears  to  be  of  very  rare  occurrence  ou 
the  British  coast ;  the  latter,  known  by  the  name  of  the  Sea-Bream 
and  Gilt-Head,  is  by  no  means  an  uncommon  fish  on  the  southern 
shore  of  England,  and  is  not  uufrequently  found  on  the  coast  of 
Ireland. 

To  the  second  section  belong  the  genera  Zethirinus,  Dentex,  and 
Pentapus.  The  first  of  these  genera  is  at  once  distinguished  from  all 
other  genera  of  the  first  section  by  there  being  no  scales  on  the  cheeks ; 
the  mouth  is  but  little  cleft ;  and  the  teeth  are,  some  of  them  strong, 
pointed,  and  curved ;  others  very  small  and  dense,  and  the  molars 
form  only  a  single  row. 

In  the  genus  Dentex  the  teeth  are  conical,  and  generally  confined 
to  a  single  row ;  some  of  the  foremost  of  them  are  elongated,  curved, 
and  sharply  pointed. 

The  species  of  this  genus,  which  are  very  numerous,  appear  to  be 
almost  entirely  confined  to  the  temperate  and  tropical  portions  of 
the  Old  World.  But  one  species  is  found  on  the  British  coast, 
the  Four-Toothed  Sparus  of  Mr.  Yarrell's  work,  D.  vulgaris,  Cuv. 
and  Val. 

The  genus  Pentapus  is  founded  upon  certain  Sparoid  Fishes  found  in 
the  Indian  Seas,  and  off  the  coast  of  Australia,  which  approach  the 
genus  Dentex,  but  have  two  strong  canine  teeth  in  front  of  each  jaw, 
between  which  sometimes  are  two  or  four  much  smaller  teeth ;  the 
other  teeth  are  minute,  prickly,  close  together,  and  arranged  in  a 
single  row  in  each  jaw. 

Close  to  the  ventral  fins  on  each  side  is  a  spine,  and  a  third  spine 
is  situated  between  these  fins.  Similar  spines  are  found  in  other 
species,  but  they  are  usually  less  developed  than  in  the  present  genus. 
The  name  of  Pentapus  is  applied  to  these  fishes  from  these  spines 
giving  to  them  the  appearance  of  having  five  ventrals. 

The  third  section,  in  which  all  the  teeth  are  lniaute  and  dense  as 
the  pile  on  velvet,  contains  but  one  genus,  Cantharus.  Of  this  genus 
an  example  is  found  on  the  British  coast,  and  is  known  by  the  name 
of  the  Black  Bream  (C.  griscus,  Cuv.  and  Val.).  This  fish,  though 
more  rare  than  the  Sea-Bream,  is  not  uncommon  on  various  parts  of 
our  coast. 

In  the  fourth  section  Cuvier  arranges  the  genera  Box,  Ohlata, 
Seatharus,  and  Crenideris.  All  these  genera  have  the  foremost  range 
of  teeth  compressed,  placed  close  together,  and  with  a  cutting  edge 
which  is  more  or  less  notched.  In  the  genus  Box  there  is  but  one 
series  of  teeth  in  each  jaw.  The  B.  vulgaris  (Sparus  boops,  Linn.)  is 
a  common  species  in  the  Mediterranean,  and  lives  upon  vegetable 
substances. 

The  genus  Oblata  is  founded  upon  a  fish  from  the  Mediterranean, 
the  Sparus  melanurus,  Linn.,  in  which,  in  addition  to  the  compressed 
front  teeth,  which  are  emargiuated  at  the  apex,  there  is  an  inner  series 
of  minute  teeth. 

The  genus  Scatharus  is  also  founded  upon  a  Mediterranean  fish ; 
here  there  is  but  one  series  of  compressed  teeth,  and  these  are  pointed, 
or  lancet-shaped. 

Lastly,  the  genus  Crenidens  is  distinguishable  by  tho  foremost  row 
of  compressed  teeth  being  dilated  at  the  apex  and  notched;  behind 


these  are  numerous  small  globular  teeth.  Thoro  in  but  one  species, 
tho  O.  Forskalii,  Cuv.  and  Val.,  an  inhabitant  of  tho  lied  Sea. 

SPARRM  ANNIA,  a  genus  of  Plant!  belonging  to  the  natural  order 
Tiliaccce.  Tho  genus  is  known  by  its  calyx  of  4  sepal*,  4  roundish 
petals,  numerous  BtamouH,  intermixed  with  tornentoso  thread* ; 
echitiated,  5-angled,  6-celled,  C-valve  1  capsule*,  with  2-seedcd  cells. 
There  is  only  one  species,  the  S.  Africana,  which  is  a  native  of  the 
Capo  of  Qood  Hope.  It  is  a  beautiful  shrub,  much  cultivated,  flower- 
ing in  the  beginning  of  the  spring. 

SPARROW.  [Passer.] 

SPARROW-HAWK.  [Falconid^e.1 

SPARTA  LITE.  [Zwal 

SPARTI'NA,  a  genus  of  Orassea  belonging  to  tho  tribe  Chloride*. 
It  haa  upright  1-flowered  spikes  in  racemes,  the  glumes  unequal,  the 
upper  long  and  acuminate  ;  tho  palew  unequal,  the  outer  boat-shaped, 
compressed,  retuse;  tho  styles  elongated,  united  half-way  up;  tho 
stigmas  filiform,  protruding  at  the  summit  of  tho  floret.  There  are 
two  British  species,  the  S.  stricta  and  S.  alterniflora.  The  former 
grows  in  muddy  salt-marshea,  the  latter  has  been  found  only  on  tho 
mud-flats  of  the  river  Itchin  at  Southampton.  (Babington,  Manual 
of  British  Botany.) 

SPARTIUM,  a  name  applied  by  the  Romana  to  the  plant  much 
used  by  them  for  cordage.  It  is  fully  described  by  Pliny  ('  Nat. 
Hist.,'  xix.  2).  Authors  have  differed  much  respecting  the  plant 
intended ;  some  conceiving  that  some  of  the  brooms  are  intended,  aa 
Spartium  junceum,  or  Spanish  Broom,  which  produces  a  fibrous  thread 
of  which  cloth  is  made ;  and  S.  monospermum,  which  is  found  on  the 
coasts  of  Spain  as  far  as  the  moving  sands  reach  ;  its  twin's  are  used 
for  tying  bundles,  and  herbs  are  brought  to  market  tied  together 
with  them.  The  leaves  of  both  afford  food  for  sheep  and  goats. 
Others  are  of  opinion  that  some  of  the  grasses  are  intended,  which 
grow  in  the  same  places  and  are  used  for  the  same  purposes,  aa,  for 
instance,  Lygeum  Sjyartum  and  Slipa  tenacissima,  both  of  which  are 
called  Esparto  by  the  Spaniards,  and  both  are  used  for  making  ropes, 
baskets,  nets,  and  for  filling  palliasses. 

SPARUS.  [Dentex] 

SPATANGUS.  [Echinid.k] 

SPATHE  (the  Greek  aitaSn).  This  term  is  applied  to  the  sheathing 
involucrum  of  many  plauts.  It  is  seen  in  the  greatest  perfection  in 
the  flowers  of  Palmacece  and  Aracece,  where,  during  the  flowering  of 
the  plants,  it  embraces  the  entire  inflorescence.  This  organ  ia  con- 
sidered by  most  botanists  to  be  a  modification  of  the  bract. 

SPATHO'DEA,  a  genus  of  Plauts  belonging  to  the  natural  order 
Bignoniacece.  The  calyx  is  spathaceous,  cleft  and  toothed  or  entire 
on  the  other  side  ;  the  corolla  is  funnel-shaped,  with  a  5-lobed  rather 
unequal  limb;  the  four  stamens  are  divided  into  two  long  and  two 
short,  with  the  addition  of  a  fifth  sterile  filament ;  the  capsule 
silique-formed,  falcate,  falsely  4-celled,  and  corky ;  the  seeds  are 
furnished  with  membranous  wings;  the  species  are  erect  shrubs  or 
trees,  rarely  climbing  shrubs ;  the  flowers  somewhat  panicled, 
orange-coloured,  yellow,  or  purple. 

S.  Bheedii  has  downy  impari-pinnate  leaves,  roundish  downy  leaflets, 
terminal  erect  racemes,  and  a  much-curved  slender  corolla ;  the 
shoots  are  covered  with  a  whitish  down ;  the  racemes  the  length  of 
the  leaves ;  the  flowers  white  and  pretty  large  ;  the  limb  spreading  ; 
the  fruit  about  a  foot  long,  pendulous,  twisted  in  various  forms. 

S.  Roxburghii  has  its  leaves  three  in  a  whorl  or  scattered  impari- 
pinnate  ;  the  leaflets  from  4  to  5,  in  pairs,  serrated  and  smooth ;  the 
panicles  erect,  terminal,  dense,  downy,  and  many-flowered  ;  the  fruit 
narrow  and  4-celled ;  the  calyx  generally  2-parted,  with  the  upper  lip 
2-cleft  and  downy.  It  is  a  native  of  the  Circars.  The  branches  are 
very  spreading ;  the  back  gray,  with  a  few  scabrous  spots ;  the  flowers 
large,  rose-coloured,  and  delightfully  fragrant ;  the  limb  of  the  corolla 
nearly  equal,  and  elegantly  waved  at  the  edges.  This  species  is 
remarkable  on  account  of  its  sex-rated  leaves.  The  wood  is  employed 
for  many  purposes  by  the  natives. 

S.  longifiora  is  an  arboreous  plant,  and  has  large  spreading  terminal 
panicles,  a  bilabiate  corolla,  long  pendulous  slender  sub-cylindrical 
follicles,  with  sharp  edges  and  variously  curved;  the  flowers  are 
large,  yellow,  and  very  fragrant ;  the  follicles  very  long ;  the  wood 
of  this  tree  is  high-coloured,  hard,  durable,  and  of  much  use  amongst 
the  inhabitants  of  the  hills  about  the  coasts  of  Coromaudel  and 
Malabar,  where  it  i3  plentiful. 

SPATULA.  [Ducks.] 

SPATULARIA,  a  gewus  of  Fishes  of  the  Sturgeon  tribe,  remark- 
able for  the  form  of  their  snouts,  which  are  enormously  prolonged 
and  leaf-like  in  form.  The  Paddle-Fish  of  the  Mississippi  is  the  type. 

SPAWN,  the  white  fibrous  matter  which,  shooting  through  earth, 
dung,  decaying  vegetable  matter,  &c,  is  the  matrix  from  which  mush- 
rooms and  other  Fungi  are  produced.  It  is  generally  composed  of 
small  white  thready  fibres,  which  produce,  at  various  distances,  little 
white  knobs,  from  which  the  stem  and  cap  of  the  mushroom  proceed. 
This  matrix  or  spawn,  called  Mycelium,  ia  in  fact  the  real  stem  of 
the  mushroom,  and  the  stipes  and  pileus,  with  their  appendages,  are 
the  inflorescence.  Thia  spawn  ia  made  use  of  for  the  purpose  of 
procuring  from  it  the  growth  of  the  Edible  Mushroom  (Agaricw 
catnpestris).  [Fungi.] 

SPEARMINT.  [Mentha.] 
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SPECIES  OF  PLANTS.  All  the  individual  forms  of  plants,  as 
well  as  animals,  that  occur  on  the  globe,  may  be  collected  into  groups 
resembling  each  other,  and  these  groups  are  called  species.  A  species 
has  been  defined  to  be  "a  combination  of  individuals  alike  in  all 
their  parts ; "  "a  systematic  combination  of  homogeneous  individuals ; " 
"  a  collection  of  individuals  which  will  breed  together  and  produce 
fertile  offspring."  De  Candolle  says,  a  species  is  "  a  collection  of  all 
the  individuals  which  resemble  each  other  more  than  they  resemble 
anything  else,  which  can  by  mutual  fecundation  produce  fertile  indi- 
viduals ;  and  which  reproduce  themselves,  by  generation,  in  such  a 
manner  that  we  may  from  analogy  suppose  them  all  sprung  from 
one  single  individual."  However  clear  such  a  definition  may  be,  it 
would  assist  a  botanist  only  in  a  very  limited  degree  in  determining 
whether  a  new  plant  should  be  looked  upon  aa  a  new  species.  If 
there  were  perfect  structural  identity  between  two  individuals  of  the 
same  species,  or  if  we  could  ascertain,  on  the  physiological  ground, 
that  the  individuals  after  fecundation  reproduced  similar  individuals, 
it  would  then  be  a  more  easy  task.  But  perfect  structural  identity 
does  not  exist,  and  the  physiological  test  cannot  be  always  applied, 
and  hence  the  difficulty  of  determining  what  is  really  a  species. 
From  this  some  have  gone  so  far  as  to  deny  the  existence  of  species 
altogether,  and  assert  that  the  supposed  distinctions  between  plants 
are  altogether  arbitrary  and  imaginary.  This  notion  is  however 
altogether  upset  by  the  well-known  fact  of  plants  maintaining  for 
centuries  the  same  structural  characters. 

However  much  it  may  bo  regretted,  on  account  of  the  vexatious 
multiplication  of  species,  that  some  fixed  rules  cannot  be  laid  down 
for  their  formation,  it  does  tot  appear  at  present  that  anything  more 
than  general  rules  can  be  given,  and  that  much  must  depend  on  the 
judgment  and  experience  of  the  observer. 

As  a  general  rule  species  are  not  distinguished  by  differences  in  the 
internal  organisation,  such  differences  being  left  for  the  higher  divisions 
into  genera,  orders,  and  classes ;  but  upon  those  superficial  and 
external  differences  which  are  independent  of  internal  structure.  Of 
these  may  be  named  duration,  dimension,  surface,  form,  division, 
numerical  proportion,  and  colour.  The  value  of  each  of  these  points 
varies  according  to  circumstances,  and  in  proportion  to  the  know- 
ledge of  the  observer  will  be  the  skill  with  which  he  selects  them  for 
distinguishing  species.  The  duration  of  a  plant  is  a  point  of  great 
importance,  as  in  no  instance  do  we  find,  unless  from  change  of 
climate,  plants  of  the  same  species  differing  in  being  annual,  biennial, 
&c.  Dimension  is  rarely  of  any  importance,  and  should  only  be  taken 
into  consideration  in  extreme  cases.  Differences  of  surfaces,  depending 
on  structural  peculiarities,  are  of  importance ;  smoothness,  roughness 
from  tubercles,  and  the  existence  of  stinging  hairs  and  prickles,  are 
points  of  value.  The  presence  or  absence  of  lymphatic  hairs  on  the 
surface  of  leaves  is  a  point  that  may  mostly  be  disregarded;  they 
are  of  more  importance  on  other  parts.  The  form  of  parts  is  only  of 
importance  when  it  is  the  consequence  of  anatomical  differences,  that 
is  to  say,  the  arrangement  of  the  veins,  &c.  The  division  of  organs 
is  not  of  much  importance  where  it  depends  on  the  degree  of  the 
laceration  of  the  parenchyma.  The  union  or  non-union  of  contiguous 
organs,  as  the  parts  of  the  calyx,  corolla,  &c,  is  of  the  greatest  value, 
being  mostly  uniform  in  all  the  individuals  of  the  same  species. 
The  numerical  proportion  of  the  parts  of  a  plant  is  of  value  in  pro- 
portion to  the  small  number  of  parts  or  organs;  the  greater  the 
number,  the  more  subject  it  is  to  variation.  Differences  in  colour 
are  little  to  be  relied  on;  the  same  may  be  said  of  odour  and  taste; 
as  all  these  properties  are  liable  to  undergo  change  by  a  slight 
alteration  of  the  circumstances  of  the  plant. 

Those  departures  from  identity  of  structure,  which  are  considered 
insufficient  to  constitute  a  species,  are  called  Varieties,  and  the  points 
of  structure  that  should  constitute  a  species  or  variety  is  frequently  a 
matter  of  difference,  and  it  is  no  unfrequent  thing  for  one  author  to 
reduce  the  species  of  another  to  mere  varieties.  Thus,  Borrer  has 
made  71  species  of  SalU;  but  Koch  has  reduced  them  to  29,  and 
numerous  examples  could  be  cited.  A  careful  attention  to  the 
influence  of  climate,  soil,  elevation,  &c,  on  species,  would  save  much 
trouble  and  vexation  on  this  point.  De  Candolle  has  elegantly 
summed  up  the  influence  of  these  agents  on  plants : — "  Let  us  sup- 
pose," he  says,  "  what  really  happens,  that  the  seeds  of  plants  are 
scattered  at  hazard  over  the  surface  of  the  earth ;  or,  to  speak  more 
correctly,  by  causes  that  have  no  necessary  connection  with  the  exist- 
ence of  those  plants;  such  seeds  will  find  themselves  in  an  infinite 
variety  of  situations  :  some  which  have  fallen  in  soil  that  is  too 
tenacious  or  too  loose,  too  dry  or  too  wet,  too  hot  or  too  cold,  do  not 
grow,  and  are  soon  destroyed.  But  between  these  extremes  some 
will  succeed,  although  it  may  be  under  very  different  circumstances. 
Thus,  for  instance,  if  the  place  has  not  light  enough,  the  plant  will  be 
half  blanched,  which  will  be  indicated  by  its  paleness  and  feebleness, 
or  by  being  spotted,  or  by  the  diminution  or  even  loss  of  its  hairs  ;  if 
the  light  is  too  blight,  the  plant  will  be  stronger,  smaller,  more  deeply 
coloured,  harder,  and  more  velvety  than  usual.  Temperature  also 
exercises  some  influence,  though  in  a  less  degree;  in  a  cold  climate 
the  same  plants  are  smaller  and  weaker  than  ordinary,  the  colour  of 
the  flowers  and  fruit  is  paler,  the  wood  worse  ripened,  their  leaves 
more  deciduous,  their  fruit  often  abortive,  and  the  sap  destined  to 
nourish  it  throwing  itself  into  the  neighbouring  parts,  sometimes 


changes  their  appearance.  In  a  hot  climate  plants  become  larger, 
produce  more  wood,  and  their  leaves  have»  brighter  colours  and  a 
higher  flavour.  In  the  samo  climate  humidity  causes  the  appearance 
of  differences  without  end ;  plants  that  grow  in  water  lose  all  their 
hairs,  their  leaves  become  divided  into  capillary  segments  so  as  to  look 
like  hairy  roots,  their  stems  and  flower-stalks  lengthen  to  reach  the 
surface  of  the  water,  and  these  different  effects  are  further  variable  as 
the  water  is  still  or  agitated,  clear  or  turbid,  pure  or  mixed  with 
heterogeneous  substances ;  the  varieties  of  Ranunculus  aquattlis  offer 
a  remarkable  example  of  this.  If,  on  the  other  hand,  a  plant  accus- 
tomed to  water  is  found  to  live  in  a  drier  soil,  it  becomes  covered  with 
hairs,  remains  smaller  than  usual,  and  acquires  greater  hardness.  In 
air  rarified  like  that  of  mountains,  plants  are  generally  found  smaller 
and  more  stunted  than  usual,  while  their  flowers  are  larger  than  upon 
the  plains.  The  influence  of  soil  is  not  less  manifest :  if  it  is  tena- 
cious, the  roots,  which  penetrate  it  with  difficulty  are  small,  hard, 
and  clustered ;  if  it  is  very  sandy,  the  roots  become  large,  fleshy,  and 
fully  formed;  if  it  contains  a  great  quantity  of  carbon,  the  colours  of 
the  flower  are  often  altered,  as  those  of  the  Hydrangea  into  blue,  and 
of  tho  Pink  into  violet ;  if  it  is  charged  with  salt,  or  if  the  plant  is 
within  the  reach  of  salt,  even  brought  through  the  atmosphere,  we 
usually  find  the  leaves  more  fleshy  and  more  glaucous,  as  in  Lotus 
coi-niculatus.  All  these  different  circumstances,  combined  with  each 
other  in  nature,  are  fertile  causes  of  varieties,  which  arc  still  further 
multiplied  by  cultivation." 
SPECTACLE-SNAKE.  [Naia.] 

SPECULA'RIA  (so  called  from  Speculum  Veneris,  Venus's  Looking- 
Glass,  the  old  name  of  one  of  the  species),  a  genus  of  Plants  belonging 
to  the  natural  order  Campanulacece.  It  ha3  a  rotate  corolla,  a  linear- 
oblong  prismatical  capsule  opening  by  lateral  pores  between  the  caly- 
cine  segments.  In  other  respects  this  genus  resembles  that  of 
Campanula,  from  which  it  has  been  separated  by  recent  systematists. 
The  species  are  small  annual  plants  inhabiting  the  regions  of  tho 
Mediterranean  and  the  temperate  parts  of  Europe.  One  species,  the 
S.  pcrfoliata,  is  a  native  of  North  and  South  America. 

S.  hyhrida  has  a  simple  or  branched  stem  ;  the  leaves  slightly 
crenate,  wavy,  oblong,  sessile,  the  lower  leaves  spathulate ;  the  calyx 
scabrous;  the  segments  lanceolate,  longer  than  the  corolla;  shorter 
than  the  ovary.  This  plant  is  a  native  of  the  corn-fields  of  Great 
Britain,  and  is  fouud  commonly  throughout  the  region  of  the  Mediter- 
ranean. There  are  several  other  Bpecies  of  this  genus,  all  of  which 
are  worth  cultivating  on  account  of  their  showy  flowers.  The  seeds 
should  be  sown  in  the  open  ground,  where  it  is  intended  the  plants 
should  remain.  By  sowing  the  seeds  in  the  autumn  an  early  blossom- 
ing may  be  ensured  in  the  following  summer,  and  by  successive 
sowings  in  the  spring  and  summer  they  may  be  made  to  blossom  for 
several  months  during  the  summer. 

(Don,  Dichlamydeous  Plants ;  Babiugton,  Manual  of  British 
Botany.) 

SPEEDWELL.  [Veronica.] 

SPELTER.  [Zinc] 

SPE'RGULA,  a  genus  of  Plants  belonging  to  the  natural  order 
Caryophyllea.  It  is  possessed  of  a  5-parted  calyx,  5  undivided  petals, 
5  or  10  stamens,  5  styles,  8-celled  5-valved  many-seeded  capsule.  This 
genus  is  fouud  in  fields  and  cultivated  ground,  especially  on  sandy 
soils,  all  over  the  world.  It  is  divided  into  two  sections,  one  of  which 
possesses  stipules ;  the  other  is  without  these  organs.  On  this  ground 
many  writers  have  constituted  new  genera. 

S.  arvensis,  Corn-Spurrey,  or  Yarr,  has  its  leaves  in  whorls,  with 
minute  membranaceous  stipules  at  their  base ;  the  stalk  of  the  fruit 
reflexed  ;  and  the  seeds  hispid,  with  a  narrow  border.  It  is  a  native 
of  Europe,  in  gardens  and  fields,  and  in  North  America  on  the  banks 
of  the  Columbia,  and  is  common  in  Great  Britain.  Though  not  culti- 
vated in  England,  this  plant  is  of  some  importance  on  the  continent, 
and  in  the  Netherlands  and  Germany  is  sown  for  fodder. 

Three  other  species — the  S.  nodosa,  Knotted  Spurrey ;  S.  saginoidts, 
Pearl-Wort  Spurrey ;  and  S.  subulata,  Awl-Shaped  Spurrey — are  also 
natives  of  Great  Britain,  but  are  neither  ornamental  nor  usefuL 

SPERMACETI,  or  Vetaceum,  a  fatty  material  obtained  from  the 
Physeter  macrocephalus.  This  animal,  called  the  Cachalot,  or  White 
Whale,  is  of  immense  size,  frequently  60  or  more  feet  in  length,  of 
which  the  head  constitutes  one-third.  This  part  is  the  chief  reservoir 
of  the  spermaceti,  which  however  is  found  in  several  other  parts  of 
the  body,  mixed  with  the  sperm  oiL  It  is  mostly  lodged  in  two  large 
cavities  of  the  upper  jaw,  one  above  and  the  other  below,  divided 
from  each  other  by  the  nostrils.  These  cavities  are  subdivided  into 
numerous  cells  of  unequal  size,  by  ligamentous  or  tendinous  partitions; 
these  partitions  are  of  the  same  nature  as  those  which  separate  the  fat 
in  other  animals,  but,  owing  to  the  great  size  of  the  creature,  of  a 
larger  and  stronger  kind.  The  purest  spermaceti  is  contained  in  the 
largest  and  least  ligamentous  cells.  The  part  in  which  it  is  lodged  is 
quite  distinct  from  the  cranium  containing  the  brain,  which  sperma- 
ceti was  at  one  time  supposed  to  be.  During  the  life  of  the  animal 
the  spermaceti  is  in  a  fluid  state,  and  on  the  head  being  opened  has 
the  appearance  of  an  oily  clear  white  liquid.  On  exposure  to  the  air 
the  spermaceti  concretes  and  deposits  from  the  oiL  They  are  then 
separated,  and  put  into  different  barrels. 

SPERMACETI-WHALE.  [Cetacea.] 


SPERM  A  COCK. 


SPHJSROCOCGU& 


SPERMACOCE,  a  genus  of  plants  belonging  to  tlio  natural  order 
Fubiacece,  bo  named  from  the  aeeds  being  terminated  by  two  remark- 
able points.  The  genus  is  characterised  by  having  the  calyx  2-4  den- 
tate; corolla  4-lobed;  stigma  bifid  or  entire;  capsule  2-cclled,  crowned 
with  the  limb  of  the  calyx,  which  is  sometimes  obliterated.  Need  i 
oval,  oblong,  marked  in  the  inner  Rido  with  a  longitudinal  furrow. 
The  species  are  very  common  and  abundant  in  tropical  parts  of  the 
world ;  and  havo  usually  quadrangular  sterns  and  branches,  with 
small  white  or  blue  flowers.  Some  of  the  species,  as  S.  Poaya  and 
ft  fcrruginea,  are  useful,  like  other  plants  of  the  same  family,  in  having 
roots  which  form  substitutes  for  ipecacuanha. 

SPERM ADICTYON,  a  genus  of  Plants  belonging  to  the-  natural 
order  Rubiaccce,  named  from  oiripfia,  seed,  and  SIktvov,  a  net,  from  the 
manner  in  which  the  seeds  cover  the  placenta.  The  genus  is  charac- 
terised by  having  the  calyx-tube  ovate,  5-partite,  persistent;  corolla 
densely  pubescent ;  tube  long,  straight,  5-lobed  ;  stamens  5,  included 
within  the  corolla-tube ;  stigma  5-cleft ;  capsule  crowned  by  the  calyx, 
contains  5  nuts.  The  Bpecies  form  shrubs,  with  white  and  light  blue 
very  fragrant  flowers,  with  leaves  lance-shaped,  shortly  petioled ; 
stipules  short.  They  are  natives  of  Hindustan.  ft.  suaveolens,  the 
ft  Ifamiltcmia  of  Roxburgh,  ascends  the  Himalayas  to  elevations  of 
3000  feet,  and  has  been  cultivated  in  this  country  as  a  stove-plant. 

SPERMESTES,  Swainson,  a  sub-genus  of  Fringillidce. 

SPERMOE'DIA,  the  uamo  given  by  Fries  to  a  certain  altered  form 
of  the  seeds  of  rye  and  other  grasses,  and  to  which  the  name  Ergot 
and  Spurred  Grain  has  been  commonly  applied.  The  bodies  to  which 
this  name  is  given  are  solid  elongated  masses,  growing  from  the  inside 
of  the  ovary  of  Grasses,  rootless,  of  a  firm  mealy  substance,  with  a 
concrete  scaly  or  powdery  crust.  Fries  says  they  have  no  proper 
fructification;  but  other  authors  state  that  the  interior  is  composed  of 
flocci  and  sporules  firmly  compacted  into  a  solid  homogeneous  mass. 
The  precise  nature  of  these  grains,  both  on  account  of  their  peculiar 
medicinal  effects  and  their  poisonous  quality  when  taken  as  food,  have 
excited  much  attention  amongst  botanical  observers.  Wildenow  sup- 
posed the  Ergot  to  be  merely  a  diseased  state  of  the  grain,  and  stated 
that  he  could  produce  it  at  pleasure  by  excessive  watering.  General 
Field  made  some  observations  which  led  him  to  suppose  that  it  origi- 
nated from  the  puncture  of  insects.  De  Caudolle  and  others  more 
recently  determined  that  the  Ergot  was  a  distinct  parasitic  plant, 
developing  itself  from  the  ovary  of  Grasses,  and  referred  it  to  the 
genus  Sclerotiwm.  Fries,  in  his  'Systema  Mucologicum,'  considered 
tho  Ergot  to  be  a  diseased  state  of  the  grain,  and  placed  it  in  the 
doubtful  genus  Spermoedia.  More  recently  this  production  has  been 
carefully  investigated  by  Mr.  Edward  Quekett,  who  communicated 
the  results  of  his  observations  to  the  Liunteau  Society  in  November 
1838.  From  his  examinations,  it  appears  that  the  great  mass  of  the 
Ergot  consists  of  the  albuminous  matter  of  the  grain  in  a  diseased 
state.  The  interior  of  these  grains  had  been  described  as  being  filled 
by  flocci  and  sporules  compacted  together;  but  on  examination  with 
the  microscope,  after  the  outside  was  scraped  off,  the  interior  was 
found  to  be  composed  of  irregular  cells  filled  with  globules  of  a  fatty 
oil.  The  cause  of  this  changed  state  of  the  internal  parts  of  the 
grain  was  found  on  the  outside  of  the  ergotised  grain,  where  a  number 
of  very  small  oval  or  elliptical  bodies  were  found,  about  l-b*000th  of 
an  inch  in  diameter,  and  containing  within  them  a  number  of  smaller 
granules.  These  were  found  to  be  the  sporidia  and  sporules  of  a 
fungoid  plant,  which,  attached  to  filaments,  developed  themselves 
early  in  the  growth  of  the  grain,  and  produced  its  diseased  state. 
Mr.  Quekett  has  since  succeeded  in  obtaining  ergotised  rye  by  applying 
to  healthy  plants  of  rye  water  containing  the  sporules  of  this  fungus 
diffused  through  it ;  thus  affording  additional  proof  that  plants 
become  diseased  by  imbibing  the  seeds  or  sporules  of  other  plants 
from  the  soil  in  which  they  grow.  For  the  plant  as  above  described, 
Mr.  Quekett  proposes  the  name  Ergota'lia  abortans.  It  belongs  to  the 
tribe  Muccdines  and  sub-order  ConiomyccteS  of  the  order  Fungaccce  of 
Fries,  thus  occupying  a  different  position  to  the  Sc/erotium  Claius  of 
De  Candolle,  or  the  Spermoedia  Clavus  of  Fries.  [Ergot.] 

SPERMO'PHAGA  (Swainson),  a  sub-genus  of  Fringillidce. 

SPERMO'PHILA  (Swainson),  a  sub-genus  of  Fringillidce. 

SPERMOPHILUS.  [MuiinwE.] 

SPERMOPHORE.  [Fruit.] 

SPERMOSPl'ZA  (G.  R.  Gray),  a  sub-genus  of  Fringillidce. 

SPHvERALCE'A,  a  genus  of  Plants  belonging  to  the  natural  order 
Malvaceae.  It  is  characterised  by  a  3-leaved  deciduous  involucre;  5- 
cleft  calyx  ;  5  obliquely  emarginate  petals  ;  numerous  stamens  united 
together,  the  stamen-tube  being  longer  than  the  petals  ;  many-celled 
ovary,  with  three  seeds  in  each  cell ;  styles  consolidated  and  stigmas 
capitate ;  a  globose  umbilicated  downy  capsule,  with  cells  dehiscent 
at  the  back.  The  species  are  trees  or  shrubs  with  toothed  or  3-5-lobed 
leaves.  Flowers  on  peduncles,  1-  or  many-flowered,  of  a  reddish  or 
flesh  colour.  This  genus  was  separated  from  Malva,  which  it  greatly 
resembles,  by  Auguste  St.-Hilaire.  With  the  exception  of  one,  a  native 
of  the  Cape  of  Good  Hope,  the  species  are  all  found  in  South  America. 

ft.  Cisplatina,  the  Cisplatine  Globe-Mallow,  has  a  slender  shrubby 
stem,  ovate  3-lobed  toothed  or  crenate  leaves,  tomentose  beneath  ; 
axillary  racemose  flowers.  It  is  a  native  of  Brazil,  in  the  western 
part  of  the  Cisplatine  province.  It  is  used  medicinally  in  Brazil,  in 
the  same  manner  as  marsh-mallows  are  in  Europe. 
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SI'ir.KRANTHUS,  a  genus  of  Plants  belonging  to  tho  natural 
order  Composite,  bo  named  from  nipaupa,  a  globe,  and  &v0oi,  a  flower, 
on  account  of  tho  globular  form  of  tho  heads  of  tho  flowers.  Tne 
Hpocies  are  small  herbs  common  in  tropical  parts  of  the  Old  World, 
with  alternate  deourrent  leaves.  Flowers  tubular,  external  ones 
female,  many-rowed,  tho  central  ones  male  with  imperfect  ntylo; 
receptacle  naked.  Pappus  wanting.  ft.  mollis  is  common  in  rno<t 
parts  of  tho  plains  of  India,  and  has  a  strong  aromatic  odour,  and  is 
used  by  the  natives  in  medicine.  ft.  microcephalia  (ft.  Indicus,  I, inn.) 
has  also  an  aromatic  odour,  and  is  employed  as  a  diuretic  in  Java, 
according  to  Dr.  Horsfield,  and  as  an  anthelmintic  in  India,  according 
to  Rheede,  and  in  fevers,  according  to  others. 

SPJL'E'REDA,  a  fossil  Plant  from  tho  Yorkshire  coast. 

SPH/K'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Fimgacex.  This  genus  is  known  by  possessing  a  rounded  external 
receptacle,  which  opens  at  the  top  with  a  minute  orifico.  Within  the 
receptacle,  the  sporidia,  or  seed-vessels,  are  found  inclosed  in  tubes 
which  arc  arranged  in  one  or  more  rows.  These  tubes  arc  called 
Asci.  The  size  of  the  rounded  receptacles  of  these  Fungi  varies  from 
that  of  a  millet-seed  to  that  of  a  small  marble.  They  are  generally 
found  upon  decaying  vegetable  matter,  and  seem  as  if  they  were 
immersed  in  the  substance  on  which  they  grow.  Their  most  frequent 
position  is  on  the  bark  of  the  stem  and  branches  of  decayed  trees. 
They  aro  however  by  no  means  confined  to  this  situation,  being 
frequently  found  on  decaying  leaves,  on  the  stems  of  grasses,  and  on 
the  surface  of  decaying  wood.  Some  of  them  are  found  occupying 
the  bark,  leaves,  &c.  of  plants  that  are  still  living,  but  in  most 
instances  this  must  bo  looked  upon  a.s  indicative  of  a  loss  of  vitality 
in  the  part  of  the  plant  thus  attacked.  One  of  the  species,  ft  mili- 
taris,  is  remarkable  for  growing  from  the  dead  bodies  of  caterpillars 
and  other  decaying  animal  matters.  Another  species,  the  ft.  crUomo- 
rhiza,  is  also  found  in  the  same  positions. 

Although  the  plants  of  this  genus  aro  so  simple  in  their  structure, 
yet  their  receptacle,  with  its  contents,  presents  bo  great  variety  in 
form,  size,  colour,  &c,  that  upwards  of  600  different  species  have  been 
described.  Of  these,  201  species  have  been  recorded  as  British,  by 
the  Rev.  M.  J.  Berkeley,  in  the  2nd  vol.  of  Hooker's  '  British  Flora.' 
These  plants  are  very  generally  diffused  throughout  the  world  in  the 
temperate  zones.  So  abundant  are  they,  that  scarcely  a  decaying 
stick  can  be  taken  up  in  autumn  without  presenting  some  form  of 
them. 

Like  the  great  mass  of  the  vast  order  of  Fungi,  the  species  of 
Sphceria  have  not  been  used  as  food  or  medicine,  or  cultivated  as 
ornament.  Their  great  use  in  the  economy  of  nature  appears  to  be 
the  appropriating  those  elements  as  materials  of  their  growth,  which, 
if  left  unconsumed,  would  become  a  source  of  deterioration  to  the 
atmosphere.  As  examples  of  this  genus  we  shall  select  a  few  of  the 
more  common  of  the  British  species. 

ft.  hypoxylon,  Flat-Horned  Sphneria.  Receptacles  of  a  black  colour, 
of  a  corky  consistence,  single  or  branched,  compressed,  at  first  covered 
over  with  a  mealy  powder,  then  becoming  naked,  the  stem  villous. 
This  is  a  very  common  species,  and  is  fouud  on  sticks  and  stumps  of 
trees.  Unlike  most  of  the  species,  it  has  a  great  tendency  to  sport, 
being  sometimes  exceedingly  branched,  sometimes  palmate,  and  some- 
times quite  simple. 

ft.  stigma,  Black-Dotted  Sphseria.  Effused,  often  nearly  surround- 
ing the  branch,  flat,  even,  at  length  becoming  black,  the  orifices  nearly 
plain.  In  the  course  of  its  growth,  it  pushes  off  the  cuticle  of  the 
Liark  of  the  stick  on  which  it  grows ;  it  is  at  first  brown,  and  then 
becomes  black.    It  is  perhaps  the  most  common  of  all  the  species. 

ft.  vcrrucceformit,  Wart-Like  Sphajria.  Receptacles  ovate  with  a 
short  neck;  plant  of  a  black  colour.  Found  on  branches  of  the  hazel 
and  beech. 

5.  quatemata,  Quaternate  Spbjeria.  Receptacles  generally  grouped 
four  together,  naked  ;  orifices  collected  together.  It  is  found  on  beech- 
trees  alone.    Many  other  forms  are  found  on  only  one  kind  of  plant. 

5.  sanguinea,  Blood-Coloured  Sphreiia.  The  receptacles  scattered, 
very  small,  ovate ;  papillary  of  a  blood-red  colour.  It  is  very  com- 
mon on  all  kinds  of  decaying  wood  and  sticks,  and  is  easily  recognised 
by  its  red  colour ;  there  are  however  many  other  forms  with  a  red 
colour,  but  not  so  common  as  this. 

(Fries,  Systema  Mycolugicum ;  Hooker,  British  Flora ;  Grcville, 
Scottish  Cryptogamic  Flora.) 

SPH.EROCA'RYA,  a  genus  of  Plants  belonging  to  the  natural 
order  Rliamnacece,  so  named  from  <npa7pa,  a  sphere,  and  Kapvov,  a  nut. 
The  species  forms  moderate-sized  trees  in  Nepaul.  The  calyx  is  5- 
parted.  Petals  5,  and  alternate  with  the  5  stamens,  which,  like  the 
petals,  are  inserted  into  the  calyx,  and  with  5  fringed  scales  placed 
between  the  stamens,  and  opposite  the  calycine  segments.  Drupe 
pear-shaped,  containing  a  smouth  round  nut.  5.  edulis  is  so  called 
from  its  fruit  being  eaten  and  relished  by  the  Nepaulese,  though  not 
very  palatable  to  a  European  taste.  This  tree  is  a  native  of  the  forests 
of  Nepaul,  and  has  alternate,  ovate-entire,  exstipulate  leaves,  with 
axillary  and  terminal  villous  racemes  of  small  greenish-coloured 
flowers,  which  are  without  odour. 

SPH^EROCOCCITES,  a  genus  of  Fucoidal  Fossil  Plant*,  from  the 
Oolitic  series  of  the  Yorkshire  coast.  (Presl.) 

SPH.EROCOCCUS,  a  genus  of  plants  belonging  to  the  natural 
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order  Alga..  It  was  formed  by  Stackbouse,  and  applied  to  tbe  plants 
belonging  to  it  on  account  of  their  globose  fructification.  A  great 
number  of  species  of  this  genus  have  been  described,  including 
amongst  them  some  of  the  most  useful  of  the  sea-weed  tribe.  These 
species  have  been  distributed  by  later  botanists  into  the  genera  Rho- 
domenia,  Gigartina,  Chondrus,  Gelidium,  and  Phyllophora,  and  the 
genus  Sphcerococcus  has  only  one  species,  the  S.  coronopifolius.  The 
genus  Chondrus  affords  the  Carrageen-Moss,  which  is  so  much  used  as 
an  article  of  diet.  It  is  a  species  of  Gelidium,  with  which  the  swallows 
build  their  nests  in  the  Eastern  Archipelago,  and  which  are  so  highly 
valued  as  articles  of  food  by  the  Chinese. 

SPH^E'RODUS,  a  Fossil  genus  of  Fishes.  [Fish.] 

SPH^EROMA.  [Isofoda.] 

SPHyERONlTES.  [Echinodermata.] 

SPHiEROPS.  [Iguanimj.] 

SPH^EROSIDERITE.  [Iron.] 

SPmSRULITE,  a  Mineral  occurring  in  small  botryoidal  and  sphe- 
roidal masses.  Surface  sometimes  rough,  at  other  times  smooth.  No 
regular  cleavage.  Structure  compact,  fibrous.  Fracture  conchoidal. 
Hardness  7  to  7'5.  Brittle.  Colour  gray,  brown,  red,  yellow,  of 
various  shades.  Opaque ;  translucent  on  the  edges.  Specific  gravity 
2'4  to  2-54.  Before  the  blow-pipe  almost  infusible,  the  edges  becom- 
ing covered  with  a  sort  of  enamel.  It  is  found  embedded  in  pitch- 
stone  at  Speithausen  in  Saxony ;  in  pearlstone  at  Glashutte,  near 
Schemnitz,  Hungary,  and  also  in  Iceland  and  Scotland.  It  yields  by 
analysis  : — 

Silica  79-12 

Alumina  12  00 

Potash  and  Soda  3  58 

Magnesia  L10 

Oxide  of  Iron  2-45 

Water  1-75 

 100 

SPHAGNUM,  a  genus  of  Plants  belonging  to  the  uatural  order  of 
Mosses.  It  is  known  by  the  following  characters  : — Receptacle  pedun- 
culated, its  peduncle  resembling  a  fruit-stalk ;  capsule  sessile,  entire, 
its  lid  deciduous,  its  mouth  naked ;  calyptra  irregularly  torn.  The 
plants  of  this  genus  are  very  widely  diffused  over  the  surface  of  the 
earth,  perhaps  more  so  than  any  other,  hardly  any  limits  being  ascer- 
tained for  their  geographical  distribution.  They  are  aquatic  plants, 
and  constitute  the  great  mass  of  our  bogs  in  swampy  and  moory 
districts.  All  the  species  of  this  genus  used  to  be  included  under  the 
name  of  S.  palustre  ;  but  later  writers  have  multipled  the  species  to 
fourteen.  Of  these,  Sir  William  Hooker,  in  his  '  Muscologia  Britan- 
nica,'  admits  only  four,  and  one  or  two  even  of  these  he  thinks  may 
be  varieties. 

S.  obtusifolium,  Obtuse-Leaved  Bog-Moss,  has  tumid  branches,  with 
obtuse  ovate  leaves.  It  is  found  on  the  surface  of  watery  turfy  bogs 
throughout  Europe. 

S.  acutifolium,  Narrow-Leaved  Bog-Moss',  has  attenuated  branches 
and  ovato-lanceolate  leaves ;  and  is  very  abundant,  especially  in  bogs 
in  mountainous  situations. 

S.  cuspidatum,  the  Long-Leaved  Floating  Bog-Moss,  seems  to  be  a 
variety  of  the  last,  having  peculiar  characters  from  growing  constantly 
under  water.  Its  leaves  are  looser  and  narrower  than  those  of  the 
narrow-leaved  bog-moss.  It  seldom  bears  fruit ;  its  stems  are  some- 
times 4  feet  long,  and  its  leaves  three-quarters  of  an  inch  broad. 

SPHARGIS.  [Chelonia.] 

SPHE'CID^E,  Leach  (Sphegides,  Latreille),  a  family  of  Hymenopte- 
rous  Insects  of  the  section  Fossores,  distinguished  by  the  following 
characters : — Hinder  tarsi  at  least  equal  in  length  to  the  head  and 
thorax  ;  antennas  generally  slender,  and  formed  of  elongated  joints, 
which  are  often  arched  and  contorted,  at  least  in  the  females;  prothorax 
forming  a  kind  of  neck,  very  distinctly  separated  from  the  mesothorax, 
and  contracted  in  front.  The  base  of  the  abdomen  constricted  into  a 
long  petiole ;  mandibles  internally  toothed.  The  following  are  the 
principal  genera  contained  in  this  family  : — 

Pepsis  (Fab.),  has  the  labrum  distinct ;  the  antenna,  at  least  those 
of  the  males,  are  nearly  straight,  composed  of  joints  closely  applied  to 
each  other;  maxillary  palpi  scarcely  longer  than  the  labial,  prominent, 
and  with  the  joints  unequal;  all  the  cubital  cells  perfect ;  the  first 
recurrent  nervure  inserted  near  the  anterior  extremity  of  the  second 
of  these  cells.  The  males  have  the  tibia?  and  the  first  joint  of  the 
posterior  tarsi  compressed. 

All  the  known  species  of  Pepsis  are  exotic,  and  they  abound  most  in 
South  America  and  in  the  West  Indian  islands ;  they  are  usually  of 
large  size,  and  have  dark-coloured  wings. 

Ceropales. — The  labrum  and  antennas  resemble  those  of  Pepsis,  but 
the  maxillary  palpi  are  much  longer  than  the  labial,  pendent  and 
unequal-jointed. 

Pompilus  (Fab.). — This  genus  is  placed  by  Latreille  in  the  Sphcgidce, 
but,  according  to  Leach,  it  forms  the  type  of  a  distinct  family  (Pompi- 
lidoe),  characterised  by  having  a  transverse  prothorax,  at  least  as  broad 
again  as  long,  with  its  posterior  margin  acute ;  the  abdomen  obovoid, 
without  any  contraction,  in  the  shape  of  a  long  petiole,  at  its  base. 
The  antenna)  are  setaceous  and  long ;  the  superior  wings  have  one 
marginal  cell,  nearly  semicircular,  and  three  sub-marginal  cells,  the 


first  as  long  or  longer  than  the  two  following;  the  second  receiving 
about  its  centre  the  first  recurrent  nervure  ;  the  third,  which  is  either 
triangular  or  subquadrate,  receives  the  second  ;  a  fourth  submarginal 
cell  is  sometimes  traceable. 

Several  species  of  this  genus  are  found  in  England;  they  usually 
make  burrows  in  the  sand  for  nidification,  but  some  are  said  to  make 
their  nests  in  wood.  The  perfect  insect  provides  its  cell  with  spiders, 
these  constituting  the  food  of  the  larvae. 

Ammophila  (Kirby). — Abdomen  with  the  petiole  long ;  superior 
wings  with  one  oval  marginal  cell,  and  three  Bubmarginal  cells ;  the 
first  as  long  or  longer  than  the  two  following,  the  second  receiving 
both  the  recurrent  nervures,  the  third  very  small  and  narrow  towards 
the  marginal  cell ;  legs  long,  the  anterior  tarsi  slightly  ciliated. 

These  insects,  observes  Mr.  Shuckard,  on  the  authority  of  St.- 
Fargeau,  construct  their  burrows  in  sand  alone,  and  supply  their 
larva)  with  Arachnidw  and  the  larva)  of  Lepidoptcra,  and  select  by 
preference  those  of  the  Noctuw,  sometimes  as  large  as  themselves. 
They  sting  them  towards  the  middle  of  the  body,  which  renders  them 
torpid,  but  does  not  kill  them,  and  prevents  their  motion.  The  Am- 
mophila then  extending  itself  in  its  whole  length  upon  the  larva, 
seizes  it  with  its  mandibles  near  the  head,  and  supports  the  remainder 
of  the  body  with  its  legs.  But  thus  encumbered  it  can  no  longer  fly ; 
it  therefore  proceeds  slowly,  dragging  it  along.  Should  it  perceive  any 
obstacle  in  the  path,  such  as  a  stone  or  tuft  of  plants,  it  quits  its  load 
an  instant,  and  springs  lightly  forward  to  reconnoitre  and  explore  its 
way,  but  returns  immediately  to  resume  its  burden. 

A  female  has  been  observed  by  St.-Fargeau,  thus  loaded,  to  clear  a 
wall  eight  or  ten  feet  high,  but  not  without  much  ingenious  contrivance. 
The  caterpillar  fell  several  times  to  the  ground,  when  the  Ammophila 
placed  it  upon  a  projecting  stone  to  rest  itself  and  recruit  its  strength  ; 
but  it  renewed  its  task  with  extraordinary  perseverance,  and  succeeded 
in  accomplishing  it. 

In  the  genera  Sphex,  Pronceus,  and  Chlorion,  the  mandibles  and 
labrum  are  comparatively  short,  and  more  or  less  curved  at  the  point. 

Pronceus. — The  second  cubital  or  submarginal  cell  receives  the  two 
recurrent  nervures. 

Sphex. — The  superior  wings  have  one  long  and  narrow  marginal  cell, 
which  is  rounded  at  the  apex,  and  three  submarginal  cells,  the  first  as 
long  as  the  two  following ;  the  second  quadrate,  receiving  the  first 
recurrent  nervure  towards  its  extremity;  the  third  forming  a  truncated 
triangle  with  its  posterior  margins  slightly  rounded,  and  receiving  the 
second  recurrent  nervure  in  its  middle  :  a  rudimentary  fourth  cell  is 
sometimes  observable.  One  species  has  been  found  in  England,  but 
appears  to  be  extremely  rare. 

Chlorion  has  the  first  recurrent  nervure  inserted  under  the  first 
cubital  cell,  and  the  second  beneath  the  third  cubital. 

Dolichurus,  Latr.,  has  the  maxillary  palpi  much  longer  than  the 
labial,  and  nearly  setaceous ;  the  mandibles  are  dentated. 

The  remaining  genera  of  this  family  have  no  teeth  to  the  mandibles  : 
they  are,  Ampulex,  Podium,  and  Pelopceus.  The  first  of  these  genera 
resembles  Chlorion  as  regards  the  insertion  of  the  recurrent  nervures 
in  the  superior  wings,  and  in  the  genera  Podium  and  Pelopceus  the 
second  cubital  cell  receives  two  recurrent  nervures. 

SPHECOTHERES.  [Merulidj3.] 

SPHE'GIDJS.  [Sphecidje.] 

SPHENACANTHUS,  a  genus  of  Fossil  Fishes.  [Fisn.] 
SPHE'NE.  [Titanium.] 
SPHENISCUS.  [Penguins.] 

SPHENOCLE'A,  a  genus  of  Plants  belonging  to  the  natural  order 
Campanulacece,  consisting  of  only  a  single  species.  The  genus  is  charac- 
terised by  having  a  superior  5-parted  calyx  with  inflexed  segments 
Corolla  5-parted,  with  the  segments  inflexed  and  somewhat  auricled 
at  the  base,  and  which  conceal  the  5  sessile  stamens ;  ovary  inferior  ; 
style  very  short  and  2-lobed ;  capsule  membranous,  many-seeded,  with 
a  central  fungous  placenta,  circumscissile ;  seeds  minute,  embryo 
without  albumen,  straight,  with  the  radicle  next  the  hilum.  The 
only  known  species,  called  S.  Zeylanica,  is  an  annual,  with  alternate 
entire  leaves,  without  stipules ;  found  in  marshy  situations  in  all  parts 
of  India.    It  is  sometimes  made  the  type  of  an  order. 

SPHENOCLEA'CE^E,  a  natural  order  of  Plants,  consisting  of  only 
one  species,  belonging  to  the  monopetalous  sub-class  of  Exogens.  It 
was  formed  by  Martius,  and  consists  of  a  single  genus,  which  at  that 
time  was  called  Sphenoclea,  but  now  known  as  Pongatium.  This  plant 
is  very  like  a  Campanula  in  its  structure,  but  it  is  distinguished  from 
all  Campanulacece  by  the  absence  of  albumen  in  its  seeds,  and  also  the 
want  of  collecting  hairs  on  its  styles.  It  has  also  round  subsessile 
anthers,  and  a  habit  different  from  that  of  plants  allied  to  it  in  struc- 
ture. [Sphenoclea.] 

SPHENOID  BONE.  [Skeleton.] 
SPHENONCHUS,  a  genus  of  Fossil  Fishes.  [Fisn.] 
SPHENOPH'YLLUM,  a  genus  of  Fossil  Plants.  [Coal-Plants.] 
SPHENOPS.  [Scincim:.] 

SPHENO'PTERIS,  a  genus  of  Fossil  Ferns.  [Coal-Plants.] 
SPHENU'RUS,  Swainson,  a  sub-genus  of  Columbidce- 
SPHERCHEUS.  [Htdrophilidj;.] 

SPHEROSTILBITE,  a  Mineral,  occurring  in  globular  masses. 
Structure  radiated.  Fracture  brilliaut.  Lustre  pearly..  Fibres  flexible 
Hardness  above  3*0.   Specific  gravity  2'31.   It  is  found  in  Iceland  and 
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the  Faroe  Islands.   An  analysis,  by  Golden,  of  a  specimen  from  Iceland 


garo— 

Silica   55-Cl 

Ahuniua   16-08 

Lime      .       .       .       .      .       .       .   ,  8-17 

Soda   1-53 

Wator   10-30 
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KPIIIGU'RUS.  [Hystiucid.e.] 

SPHINCTER  (from  cr(piyyw,  'I  restrain')  is  a  name  applied  gene* 
ndly  to  tho  muscles  which  close  the  external  apertures  of  organs,  its 
the  sphincter  of  the  month,  of  the  eyes,  &c,  and  more  particularly 
to  those  among  them,  which,  like  tho  sphincter  ani,  have  the  pecu- 
liarity of  being,  during  health,  in  a  state  of  permanent  contraction, 
independently  of  tho  will,  and  of  relaxing  only  when  it  ia  required 
that  the  contents  of  the  organs  which  they  close  should  be  evacuated. 
[Nervous  System.] 

SPHI'NGIDilS,  a  family  of  Lopidopterous  Insects  belonging  to  tho 
section  Crepuscularia ;  in  fact,  regarding  tho  family  in  its  most 
extended  sense,  it  composes  the  section  named. 

The  section  Crepuscularia  by  most  authors  ia  placed  between  tho 
Diurnal  and  Nocturnal  Lepidoplera  (sections  Diurna  and  Noclurna), 
aud  corresponds  with  the  genus  Sphinx  of  Linnxus. 

The  insects  belonging  to  this  division  generally  fly  in  tho  evening, 
or  early  in  the  morning,  but  there  are  many  which  fly  in  the  day- 
time. The  body  is  usually  stout,  and  in  the  typical  species  remark- 
able for  its  pointed  apical  portion ;  in  some  the  body  is  cylindrical. 
The  antenna;  are  moderately  long,  angular,  aud  generally  increase  in 
thickness  from  the  base,  and  terminate  in  an  elongated  club,  having 
the  apex  pointed  and  recurved.  The  wings  when  at  rest  arc  usually 
a  little  inclined,  but  sometimes  horizontal,  and  in  some  species  tho 
inferior  winga  project  beyond  the  upper  margin  of  the  superior. 
These  inferior  wings  are  provided  at  the  base  of  their  upper  margin 
with  a  bristle-like  spine,  which,  passing  through  a  hook  of  the  upper 
wing,  serves  to  unite  the  two  wings.  The  spines  in  question  are 
visible  upon  viewing  the  under  side  of  the  insect ;  they  are  also  found 
in  the  Nocturnal  Lepidoptera,  but  here  the  antennae  are  stoutest  at 
the  base,  gradually  decreasing  in  thickness.  The  larva;  are  always 
provided  with  sixteen  legs,  six  thoracic,  eight  abdominal,  and  two 
anal.  In  the  more  typical  Sphingidce  the  larva;  are  moreover  provided 
with  a  spurlike  process  on  the  upper  surface  of  the  last  segment  of 
the  abdomen,  the  point  of  this  somewhat  curved  aud  horny  process 
being  directed  backwards. 

According  to  the  views  of  some  authors,  the  Crepuscularia  con- 
stitute a  family,  but  most  modern  writers  regard  this  division  aa  one 
of  higher  value,  and  divide  it  into  several  families. 

The  following  are  the  characters  of  four  families  adopted  in 
Stephens's  '  Illustrations  of  British  Entomology  : '  — 

Sphingidcc. — Antenna;  prismatic,  sometimes  serrated  towards  the 
middle,  ciliated  slightly  in  the  males,  terminated  by  a  scaly  seta,  or 
naked  filiform  appendage :  palpi  short,  3-jointed,  densely  clothed  with 
hair  or  scales,  the  terminal  joint  minute ;  abdomen  conical,  not  tufted 
at  the  apex  ;  larva  exposed,  cylindrical,  or  attenuated  anteriorly,  with 
a  horn  on  the  last  segment,  naked,  sometimes  granulated,  the  sides 
frequently  with  oblique  or  longitudinal  stripes ;  pupa  subterranean, 
or  subfolliculated. 

The  family  embraces  some  of  the  largest  European  Lepidoptera  : 
among  others  may  be  mentioned  the  Death's-Head  Hawk- Moth 
(Acherontia  Atropos  of  modern  authors  ;  Sphinx  A tropos  of  Liunieus), 
an  insect  not  uncommon  in  some  parts  of  England,  and  which  measures 
from  tip  to  tip  of  the  expanded  wings  usually  a  trifle  less  than 
five  iuches.  Its  general  colour  is  dark,  the  superior  wings  being 
mottled  with  brown,  black,  and  yellow ;  the  body  is  yellow,  has  a 
longitudinal  black  dorsal  mark,  and  narrow  black  bands ;  the  under 
Vviugs  are  also  yellow,  and  have  two  black  bands ;  on  the  thorax  are 
pale  markings,  which  bear  some  resemblance  to  a  skull.  The  larva  is 
of  a  greenish-yellow  colour,  with  the  back  speckled  with  black,  and 
transverse  lateral  lines  partly  blue  and  partly  white.  It  feeds  upon 
the  potato  plant,  jasmine,  &c.  When  full-grown  the  larva  measures 
about  five  inches  in  length ;  and  when  about  to  assume  the  pupa 
state,  it  buries  itself  iu  the  ground.  "  Towards  the  end  of  September, 
or  the  beginning  of  October,"  says  Mr.  Stephens,  "the  imago  is  pro- 
duced, and,  like  the  rest  of  the  group,  flies  morning  and  evening  only. 
The  conspicuous  patch  on  the  back  of  its  thorax,  which  has  consider- 
able resemblance  to  a  cranium,  or  death's-head,  combined  with  the  I 
feeble  cry  of  the  insect,  which  closely  resembles  the  noise  caused  by 
the  creaking  of  a  cork,  more  than  the  plaintive  squeaking  of  a  mouse, 
has  caused  the  insect  to  be  looked  upon  by  superstitious  persons  as 
the  'harbinger  of  death,  disease,  aud  famine,'  aud  their  sudden 
appearance  in  Bretagne,  as  we  are  informed  by  Latreillo,  during  a 
season  while  the  inhabitants  were  suffering  from  an  epidemic  disease, 
tended  to  confirm  the  notions  of  the  superstitious  in  that  district,  and 
the  disease  was  attributed  by  them  entirely  to  the  visitations  of  these 
hapless  insects." 

The  Death's-Head  Moth  is  at  times  very  troublesome  to  the  keepers 
of  bee-hives,  which  it  robs  of  the  honey.  [Bee.] 

Zyganidce. — Antenna;  fusiform,  sometimes  bipectinated,  without  a 
fascicle  of  scales  at  the  apex  ;  head  smooth  ;  palpi  short  or  elongated, 


clothed  with  long  scales  or  hair,  tho  terminal  joint  elongated;  abdo- 
men cylindric,  with  a  Blight  tuft  at  tho  apex  ;  larva  exposed,  fusiform, 
Hlightly  villoHO,  not  tailed;  legs  minute;  pupa  folliculated. 

Tho  insects  of  this  family,  observes  Mr.  Stephens,  are  of  a  gregarious 
nature,  and,  unliko  tho  Sphingidir,  they  fly  chiefly  by  day.  Their 
flight  is  very  heavy  and  slow.  Their  caterpillars  subsist  upon  the 
leaves  of  diveri  plants,  and  they  form  a  silken  web  in  which  they 
change  to  pupic. 

The  species  of  this  group  are  generally  very  brilliant  in  their 
colouring,  and  many  exotic  species  have  the  wings  transparent  in 
parts.  Examples  of  two  genera  are  found  in  this  country,  Inn  and 
Anlhrocera  (or  Zygima).  Of  the  former  of  those  genera  but  one 
English  species  is  known,  /no  Statical,  an  insect  measuring  from  the 
points  of  the  expanded  wings  rather  more  than  an  inch.  Its  superior 
wings  arc  of  a  brilliant  greeu-colour,  and  tho  inferior  are  brownish. 

Tho  genus  Anlhrocera  contains  several  indigenous  species:  the 
superior  wings  are  usually  of  a  deep  metallic  green  colour,  spotted 
with  red,  and  the  under  wings  are  red  margined  with  black.  The 
species  arc  known  by  the  name  Burnet-Moth.  The  Six-Spotted  Burnet- 
Moth  (Anlhrocera  Filipendula)  measures  nearly  an  inch  and  a  half  in 
width,  the  wings  being  expanded,  and  has  six  red  spots  on  the  superior 
wings.  It  is  very  common  in  various  parts  of  England,  making  its 
appearance  in  meadows,  &c.  about  tho  end  of  June.  The  caterpillar 
is  yellow,  spotted  with  black.  It  feeds  upon  the  plaintain,  trefoil, 
dandelion,  &c. 

Sesiidce. — Antenna;  prismatic,  ciliated  in  tho  males,  slightly  hooked, 
the  apex  terminating  in  an  oblique  scaly  process ;  palpi  short,  clothed 
with  scales,  the  terminal  joint  extremely  minute;  abdomen  conical, 
with  the  apex  tufted;  larva  naked,  with  a  horny  appendage  on  the 
hinder  segment ;  pupa  smooth,  without  spines,  inclosed  in  a  cocoou 
upon  the  ground. 

To  this  family  belongs  the  Humming-Bird  Hawk-Moth  (Macro- 
glossa  slcllatarum),  an  insect  not  uncommon  in  various  parts  of 
England.  Of  this  speciea  Mr.  Stephens  says  there  are  usually  three 
broods  in  the  year,  appearing  respectively  at  the  end  of  April,  June, 
aud  August ;  some  of  the  last  brood  have  been  known  to  hybernate. 
The  moth  measures  in  width  about  an  inch  and  three-quarters,  or 
rather  more,  and  is  of  an  ashy -brown  colour;  the  upper  wings  have 
two  transverse  waved  black  marks ;  the  under  wings  are  of  an  orange- 
colour,  edged  with  black,  aud  on  the  sides  of  the  body  are  some 
white  patches.  This  insect  flies  about  iu  sunny  weather,  and  is 
remarkable  for  the  swiftness  of  its  motions ;  in  which  respect  it 
greatly  resembles  the  humming-bird,  as  well  as  in  its  habits  of 
feeding  upon  honey,  which  it  extracts  from  the  flowers  by  means 
of  its  enormously  long  proboscis,  but  without  settling  upon  the 
plant. 

Other  species  of  tho  present  family  are  found  in  England.  They 
constitute  the  genus  Scsia,  aud  are  distinguished  from  Macroglossa  by 
the  disc  of  their  wings  being  transparent. 

sEgeriidce. — Antenna;  fusiform,  a  little  curved,  ciliated  in  the  males, 
the  apex  terminating  iu  a  plume  of  scales  ;  ocelli  two,  minute,  placed 
behind  the  autenna; ;  palpi  elongate,  thickly  clothed  with  scales  and 
long  hairs,  the  last  joint  elongate ;  abdomen  cylindric,  tufted  at  the 
apex  ;  wings  horizontal  and  generally  transparent,  with  the  excep- 
tion of  the  apical  portion,  which  is  more  or  less  covered  with  scales  ; 
larva  tailless,  assumes  the  pupa  state  in  the  stems  of  plants  or  dead 
wood  of  trees ;  pupa  furnished  with  spines  on  the  segments  of  the 
body. 

The  species  of  this  family  are  usually  of  small  size,  and  remarkable 
for  their  transparent  wings  and  the  possession  of  ocelli,  or  simple 
eyes,  in  addition  to  the  ordinary  compound  eyes.  They  fly  by  day, 
and  many  of  them  bear  superficial  resemblances  to  insects  of  other 
orders,  aud  hence  have  received  such  names  as  Crabroni/ormis, 
Ichneumoniformis,  &c.  Numerous  species  are  found  in  England,  and 
these  constitute  the  two  genera  Trochalium.  and  Algeria.  Iu  the 
former  of  these  genera  the  maxilla;  are  very  short,  and  the  antenna; 
are  short,  whilst  in  Algeria  the  maxillce  are  elongated,  and  the  antennas 
also  long. 

SPHINX.    [Crepuscularia  ;  Sphixgid^l] 
SPIDER-ORCHIS.  [Opiirys.] 

SPIDER-WORT.  [COMMELYNACE.E.] 

SPIDEKS.    [Arachnida;  Araxeid.e.] 

SPIGE'LIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Spigeliaccw.  It  ia  commemorative  of  Adrian  Spigelius.  The  cha- 
racters of  this  genus  are :— Calyx  5-parted;  corolla  funnel-shaped, 
with  a  5-cleft  equal  limb;  anthers  converging;  capsule  didvnamous, 
2-celled,  4-valved,  many-seeded.  This  genus  consists  of  annual  and 
perennial  herbs,  and  under-shrubs  with  opposite  leaves  aud  rose- 
coloured  or  purple  flowers.  They  are  natives  of  North  and  South 
America,  and  are  found  in  various  soils. 

S.  Marylandica,  Maryland  Worm-Grass,  is  an  herbaceous  perennial, 
with  simple  tetragonal  scabrous  stems;  opposite,  sessile,  glabrous, 
ovato-lanceolate  leaves;  solitary  spikes;  funnel-shaped  corolla,  and 
inclosed  stamens.  It  is  a  native  of  Virginia,  Maryland,  the  Carolinas, 
and  Georgia,  in  rich  moist  soils,  by  the  edges  of  woods ;  also  in  the 
forests  ou  the  banks  of  the  Arkansas.  Although  all  the  species 
possess  active  properties,  the  Maryland  Worm-Seed  is  that  which  ia 
principally  used  iu  medicine. 
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&  Anthdmia,  Annual  Worm-Grass,  ia  an  herbaceous  annual,  with 
branched  nearly  square  stems;  ovate  or  oblong-acute  leaves,  with 
short  petioles  ;  floral  leaves  four  in  a  whorl ;  funnel-shaped  corolla, 
and  inclosed  stamens.  It  is  a  native  of  Guyana,  Trinidad,  and  Brazil. 
It  possesses  powerful  narcotic  properties,  and  is  used  in  the  same 
manner  as  the  last.  This  species  is  often  cultivated  :  it  has  small 
pale  ri  d  flowers. 

SPIGELIA'CEiE,  a  small  natural  order  of  Plants  belonging  to  the 
mouopetalous  sub-class  of  Exogens.  The  order  consists  of  herbaceous 
plants  or  under-shrubs,  with  opposite,  entire,  stipulate  leaves,  and 
flowers  arranged  in  1-sided  spikes.  The  calyx  is  inferior,  regularly 
5-pai  tt  d  ;  corolla  regular,  with  five  lobi  s,  having  a  valvate  aestivation  ; 
stamens  5,  inserted  in  the  corolla,  all  in  the  same  line;  pollen-grains 
3-cornered,  with  globular  angles;  ovary  superior,  2-celled  ;  fruit  a 
capsule,  2-valved,  many-seeded,  valves  turned  inwards  at  the  margin, 
and  separating  from  the  central  placenta;  embryo  very  small,  lying 
in  the  midst  of  fleshy  albumen,  with  the  radicle  next  the  hilum. 

The  order  consists  of  two  genera,  Canala  and  Spigelia,  the  species 
of  which  are  natives  of  America.  [Spigelia.] 

SPIKE.  [Inflorescence.] 

SPIKENARD  is  a  substance  which  has  enjoyed  celebrity  from  the 
earliest  period  of  the  world's  history,  and  has  engaged  the  attention 
of  numerous  commentators  on  the  works  of  the  ancients,  as  well  as 
of  some  modern  authors.  It  is  interesting  therefore  not  only  as 
making  us  acquainted  with  one  of  the  substances  known  to  and 
esteemed  by  the  Greeks  and  Romans,  but  it  is  important  likewise  as 
being  mentioned  in  the  Bible,  since  the  Nard  of  Scripture  is  supposed 
to  be  the  same  substance  as  the  Nardos  of  the  ancients,  called  also 
Nardostacliys  (vapSutTraxvs),  and  hence  Spikenard,  the  word  Stachys 
being  rendered  by  the  word  Spike. 

Dioscorides,  in  the  first  chapter  of  his  first  book,  treats  of  the 
various  aromatic  and  stimulant  substances  which  were  known  to  the 
ancients,  and  among  these  of  the  various  kinds  of  Nard.  Of  the 
first  kind,  called  simply  Nardus  (vdpSos),  there  are  two  varieties,  the 
one  Syrian,  the  other  Indian ;  the  former  so  called  not  because  it 
comes  from  Syria,  but  because  the  mountains  in  which  it  is  produced 
have  one  part  turned  towards  Syria  and  the  other  towards  India. 
This  may  refer  either  to  the  Hiudu-Kush,  or  to  so  many  Indian 
products  finding  their  way  to  Syria,  by  the  way  of  the  Red  Sea  and 
the  Euphrates,  from  the  earliest  times.  The  other  variety  is  called 
Gangitis,  from  the  river  Ganges,  near  which,  while  flowing  round  a 
mountain,  it  is  produced,  bearing  many  hairy  spikes  from  one  root. 
These  are  strong-smelling,  but  those  growing  in  moist  situations  less 
so  thau  those  found  on  the  mountains.  One  variety,  he  further  says, 
is  called  Sanphariticoii,  from  the  name  of  a  place.  This  first  kind 
being  called  Nardus,  and  distinguished  into  the  Syrian  and  Indian 
varieties,  the  second  kind  he  calls  Celtic  Nard  (vapSos  KeA-n/aj),  aud 
the  third  kind  a  Mountain  Nard  (vdp8os  dptivq).  On  consulting 
Aviceuna,  we  are  referred  from  Narden  to  Sunbul,  pronounced  Sum- 
bul,  and  in  the  Latin  translation  from  Nardum  to  Spica.  under  which 
the  Roman,  the  mountain,  the  Indian,  and  Syrian  kinds  are  mentioned. 
This  proves,  as  has  been  already  stated  by  Sir  William  Jones,  that 
Sumbul,  &c,  was  always  considered  by  Arabian  authors  as  synony- 
mous with  the  Nardos  of  the  Greeks.  In  Persian  works  on  Materia 
Medica,  all  translated  from  the  Arabic,  as,  for  instance,  the  'Mukhzun- 
al-Adwieh,'  or  '  Magazine  of  Medicines,'  we  have  four  different  kinds 
of  Sunbul  : — 1,  Sunbul  Hindee  ;  2,  Sunbul  Roomee,  called  also 
Sunbul  Ukletee,  and  Narden  Ukletee,  evidently  the  above  Celtic  Nard, 
said  also  to  be  called  Sunbul  Italion,  that  is,  the  nard  which  grows  in 
Italy  ;  3,  Sunbul  Jibullee,  or  Mountain  Nard  :  hence  it  is  evident  that 
the  kinds  described  by  Dioscorides  are  alluded  to,  and  in  fact  the 
accounts  given  are  merely  translations  of  his  descriptions.  The 
fourth  kind  of  Sunbul  appears  to  be  a  hyacinth  or  polyanthus.  But 
the  first  is  that  with  which  alone  we  are  at  present  concerned.  The 
synonyms  given  to  it  are — Arabic,  Sunbulal-Teeb,  or  Fragrant 
Nard  ;  Greek,  Narden ;  Latin,  Nardoom  ;  and  Hindee,  Balchur,  and 
Jatamasee. 

Having  the  Hindee  and  Sanscrit  names  of  an  Indian  plant,  the  next 
step  was  to  obtain  it.  This  was  first  attempted  by  Sir  William  Jones, 
at  a  time  when  we  had  no  access  to  the  Himalayan  Mountains,  aud  a 
wrong  plant  was  sent  him.  Dr.  Royle  informs  us  that  on  making 
incpuiries  on  the  subject,  when  at  Saharunpore,  in  30°  N.  Lit,  about  30 
miles  from  the  foot  of  the  Himalayas,  he  learnt  that  Jatamansi,  better 
known  in  India  by  the  name  Bal-Chur,  was  yearly  brought  down  in 
considerable  quantities  from  the  mountains,  such  as  Shalma  Kedar- 
kanta,  near  the  Ganges  and  Jumna  rivers,  to  the  plains.  Having 
obtained  some  of  the  fresh  brought  down  roots,  he  planted  them  both 
in  the  East  India  Company's  Botanic  Garden,  and  in  the  mountains, 
in  a  nursery  attached  to  it.  '  The  plant  produced  was  found  to  belong 
to  the  natural  order  Valerianacece,  and  has  been  named  Nardostacliys 
Jatamansi  by  De  Candoile,  and  formerly  Patrinia  Jatamansi  by 
Mr.  Don,  from  plants  sent  home  by  Dr.  Wallich  from  Gossaiuthan,  a 
mountain  of  Nepaul.  Mr.  Don  obtained  the  additional  corroboration 
that  spikenard  bought  in  a  chemist's  shop  by  this  name  exactly 
torresponded  with  the  roots  of  the  Jatamansi.  (Royle,  '  lllust. 
Himalayan  Bot.,'  p.  242.) 

Hence  there  can  be  no  doubt  that  the  Nardos  described  by  Diosco- 
rides is  the  Jatamansi  of  the  Hindoos,  aud  probably  the  same  substauce 


which  has  been  mentioned  by  such  writers  as  Hippocrates;  and  there 
is  nothing  improbable  in  its  being  the  Nard  of  Scripture,  and  it  has 
been  shown  to  be  a  plant  belonging  to  the  natural  order  Valerianacex. 
It  is  curious  that  the  Celtic  and  mountain  nards  are  also  Valerians, 
the  former  being  yielded  by  Valeriana  Cdtica  and  V.  Saliunca,  still 
exported  from  the  mountains  of  Austria  to  Egypt,  whence  it  has 
spread  into  both  Africa  and  Asia,  being  valued  for  its  fragrance,  and 
hence  employed  in  perfuming  baths  ;  and  the  other  by  V.  tuberusa. 
Dr.  Royle  mentions  it  as  a  curious  coincidence,  if  not  allowed  to  be  a 
sign  of  accurate  knowledge,  that  the  Persians  should  translate  the 
<pv  of  Dioscorides,  which  he  also  calls  Wild  Nard,  Foo  of  the  Arabians, 
by  the  term  Bekh-iSunbul,  Root  of  Soonbul.  The  plant  correctly 
ascertained  by  Sibthorp  has  been  named  by  him  Valeriana 
Dioscoridis. 

SPILANTHES,  a  genus  of  Plants  belonging  to  the  natural  order 
Composite  and  the  sub  order  Cory mbif era.  It  has  a  many-flowered 
head,  either  heterogamous  with  the  florets  of  the  ray  ligulate,  or 
homogamous  with  all  the  florets  tubular  and  5-toothed  ;  the  involucre 
is  in  two  rows,  adpressed,  shorter  than  the  disc,  the  outer  scales 
somewhat  leafy,  the  inner  rather  membranous  and  folded  up. 

S.  oleracea,  has  a  branched  diffused  stem  ;  opposite  stalked  broadly 
ovate  leaves,  obtuse  at  the  base,  truncate  or  somewhat  cordate  ;  the 
pedicles  are  1-headed,  longer  thau  the  leaf ;  the  heads  thick,  ovate, 
and  discoidal;  the  achajnia  ciliated  at  the  angles,  bi  aristate  or  awuless. 
The  whole  plant,  but  especially  the  involucre  and  receptacle,  acts  as  a 
powerful  stimulant  of  the  salivary  organs. 

(Lindlev,  Flora  Medica.) 

SPINACH.  [Si'inacia] 

SPINA'CIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Clicnopodiaccce.  This  genus  is  dioecious,  the  male  and  female  flowers 
being  on  differeut  plants;  the  male  flowers  are  composed  of  a  calvx, 
with  5  deeply  cloven  concave  oblong  obtuse  segments ;  5  stamens, 
with  filaments  longer  than  the  calyx,  with  oblong  double  anthers. 
The  female  flowers  have  a  monosepalous  calyx,  with  four  divisions, 
two  of  which  are  smaller  and  opposite ;  a  superior  ovary  with  4  styles 
and  simple  stigmas.  As  the  fruit  ripens  the  calyx  hardens  and  adheres 
to  it.  The  ovary  contains  a  single  seed.  There  are  only  two  species, 
which  are  herbaceous  plants  with  alternate  leaves,  and  axillary  flowers 
of  a  green  colour. 

S.  oleracea,  the  Common  Spinach,  is  well  known  on  account  of  its 
use  in  the  kitchen.  It  has  an  herbaceous  stem  one  or  two  feet  high, 
branched,  and  hollow ;  arrow-shaped  leaves ;  male  flowers  in  long 
spikes,  abounding  with  pollen  ;  female  flowers  on  another  plant, 
axillary,  herbaceous,  aud  small.  The  fruit  is  a  email  round  nut, 
which  is  sometimes  very  prickly. 

SPINDLE-TREE.    [Celastracejj  ;  Eoonymus.] 

SPINE.  [Skeleton.] 

SPINE,  in  Botany,  is  applied  to  the  sharp  hard  conical  extremities 
of  the  branches  of  plants.  The  spine  is  seen  in  great  perfection  in 
the  Gleditscbia,  Sloe,  White-Thorn,  and  other  plants.  Spines  differ 
from  prickles  in  being  in  connection  with  the  wood  of  the  stem,  and 
in  being  composed  of  bark  and  wood,  as  the  stem  itself.  The  prickle 
consists  of  merely  hardened  cellular  tissue,  and  can  be  removed  from 
the  wood  with  the  bark. 

SPINE-BACKS,  a  name  given  to  the  No'ocanthida;,  a  family  of 
Acanthopterygious  Fishes. 

SPINE LL,  Spinell  Ruby,  Balas  Ruby,  Ceylanite,  Candite,  &c,  a 
Mineral  occurring  in  loose  and  imbedded  octahedral  crystals.  Primary 
form  the  cube.  Cleavage  easy,  parallel  to  the  faces  of  the  octahedron 
of  the  black  opaque  variety  ;  difficult  in  the  other  varieties.  Fracture 
conchoidal.  Hardness  greater  thau  that  of  quartz,  but  less  than  that 
of  corundum.  Colour  red,  blue,  violet,  green,  yellow,  brown,  and 
black.  The  first  is  the  most  common.  Streak  white.  Lustre  vitreous. 
Transparent,  translucent,  opaque.  Specific  gravity  3'5  to  3  7.  Infu- 
sible by  the  blow-pipe  ;  the  red  varieties  are  rendered  black  and  become 
opaque  by  exposure  to  it,  but  on  cooling,  at  first  of  a  fine  green  by 
transmitted  light,  then  nearly  colourless,  and  at  last  become  again  red. 

Spinell  is  found  in  Ceylon  and  Siam  in  isolated  and  rolled  crystals 
in  the  beds  of  rivers.  It  is  found  embedded  in  carbonate  of  lime  in 
North  America  aud  Sweden. 

Several  varieties  have  been  analysed  :  red  trannparent  spinell  by 
Vauquelin  ;  blue,  by  Berzelius  ;  green  and  black,  by  Dr.  Thomson  : — 


Red. 

Blue. 

Green. 

Black. 

Silica  . 

5-48 

5-62 

559 

Alumina       .  . 

82-47 

72-25 

73-30 

6178 

Magnesia  . 

8-78 

14  63 

13  63 

17-86 

Protoxide  of  Iron 

4-26 

7-42 

10-56 

Lime 

trace 

2  81 

Chromic  Acid  . 

618 

97-43 

9662 

9997 

98-60 

SPINELLANE,  a  Mineral  occurring  crystallised.  Its  primary  form 
is  the  cube ;  its  usual  form  the  rhombic  dodecahedron.  Cleavage 
parallel  to  the  faces  of  the  dodecahedron.  Fracture  conchoidal, 
uneven.  Hardness  5'5  to  6.  Colour  brown,  gray,  grayish  black. 
Lustre  vitreous.  Translucent ;  opaque.  Specific  gravity  228.  Ik 
gelatinises  in  acids. 
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It  is  found  on  tho  borders  of  Lake  Loach,  near  Audemach  ca  the 
Rhino.    Its  analysis  by  Klaprotb  gives  — 

Silica  430 

Alumina  29  5 

Soda  19  0 

Lime .       .       .       .      .      .       .      •   •  l'C 

Peroxide  of  Iron    ......  1"0 

Sulphuric  Acid  2  0 

Water   25 

 98-5 

SPINIOltADA.  [ECIIINODEIIMATA.] 

Sl'INOPORA.  [Millhi'ouiijjb.] 

SPIRAEA,  a  genus  of  Plants  belonging  to  tlic  natural  order  Rosacea;, 
tribe  Spiracets.  The  name  occurs  in  ancient  authors,  and  is  supposed 
to  be  derived  from  anupa,  a  cord,  in  allusion  to  the  fitness  of  the 
plants  for  twisting  into  garlands.  The  genus  is  diffused  through  the 
temperate  parts  of  tho  northern  hemisphere,  and  is  characterised  by 
having  a  5-cleft  permanent  calyx  ;  stamens  1 0  to  50,  inserted  in  a  torus 
with  tho  5  petals,  which  are  inserted  into  tho  calys ;  carpels  sessile, 
solitary  or  several,  rarely  connected  into  a  capsule;  seeds  2-15,  pendu- 
lous, very  rarely  aseeuding.  The  species,  upwards  of  50  iu  number, 
form  small  unarmed  shrubs  or  perennial  herbs;  leaves  usually  aim  pie, 
sometimes  pinnately  cut ;  flowers  white  or  reddish.  They  are  found 
in  Europe,  North  America,  Siberia,  China,  aud  the  Altai  and  Himalayan 
Mountains. 

S.  Ulmaria,  Meadow-Sweet,  is  found  in  our  meadows ;  aud  S.  fili- 
pendula  on  our  downs,  &c.  Pigs  are  said  to  be  fond  of  the  tubers 
of  the  roots.  Several  of  the  species  are  astringent,  aud  might  be 
used  in  tanning.  S.  trifoliala  is  sometimes  called  Ipecacuanha  de 
Virginia,  being  employed  as  au  emetic. 

SPIRAL  STRUCTURES.  Iu  tho  development  of  the  tissues  of 
plants  and  animals  two  tendencies  are  observed ;  the  one  simply  that 
of  extension  in  a  vertical  direction,  the  other  is  that  of  curvation, 
mostly  resulting  in  the  production  of  a  spire.  The  tendency  to  develop 
parts  in  a  spiral  direction,  though  much  more  prominent  iu  the  vege- 
table than  in  the  animal  kingdom,  is  by  no  means  confined  to  it.  In 
the  ninth  volume  of  the  '  Aunales  des  Sciences  Naturelles,'  Maudl  has 
shown  that  all  the  tegumentary  appendages  of  animals,  as  the  scales, 
feathers,  hair,  &c,  have  a  spiral  arrangement,  and  that  many  of  the 
internal  organs  are  subject  to  the  same  law.  The  tendency  to  develop 
structures  in  a  spiral  form  appears  to  be  dependent  on  some  of  the 
higher  laws  regulating  organic  life ;  and  in  this  view  the  subject  has 
been  investigated  by  recent  botanists.  Gothe,  the  German  poet,  in 
his  '  Essay  on  the  Spiral  Tendency  of  Vegetation,'  published  iu  1831, 
gives  the  following  view.  He  supposes  that  there  is  a  depeudence  of 
those  properties  which  plants  possess  of  resisting  external  agents,  and 
of  enduring  for  a  length  of  time,  upon  those  parts  that  are  developed 
vertically,  while  the  nutritive  and  reproductive  functions  are  connected 
with  spirally-developed  structures.  In  support  of  this  generalisation 
he  adduces  a  number  of  facts.  If  a  branch  of  au  ash-tree  is  injured, 
so  that  the  lower  parti  become  over-nourished,  it  possesses  a  tendency 
to  become  spiral.  When  the  leaves  of  the  Italian  poplar  are  injured 
by  insects,  the  petioles  become  twisted.  Spiral  vessels  exist  in  greatest 
numbers  in  the  growing  parts  of  plants,  as  the  alburnum.  They  also 
exist  in  greater  numbers  iu  the  higher  plants,  the  lowest  possessing 
none.  A  spiral  arrangement  of  parts  is  also  much  less  observable  iu 
the  lower  than  in  the  higher  groups  of  plants.  The  organs  of  nutrition 
aud  reproduction,  the  leaves  aud  parts  of  the  flower,  have  normally  a 
spiral  arrangement.  Von  Martius,  Mold,  aud  others,  have  also  written 
on  the  general  theory  of  spiral  structure. 

Cellular  tissue  was  at  one  time  supposed  to  consist  of  plain  simple 
cells,  but  the  researches  of  later  botanists  have  proved  that  the  cells 
of  this  tissue  are  often  furnished  with  fibres,  which  are  twisted  in  a 
spiral  manner.  This  spiral  fibrous  tissue  is  abandaut  in  the  roots  of 
orchidaceous  plants,  in  the  seed-coats  of  many  plants,  and  in  the 
liniugs  of  the  valves  of  almost  all  anthers.  Spiral  fibres,  independent 
of  any  cells,  and  apparently  surrounded  by  vegetable  mucus,  have 
been  found  in  the  testa  of  the  seeds  of  Oullomia  linearis.  In  the  seed- 
coats  of  the  seeds  of  species  of  Blepharis  and  Acanthodium  spiral  fibres 
inclosed  in  membranous  tubes  are  found  iu  very  great  abundance. 
The  organs  called  elaters,  which  are  contained  with  the  sporules  iu  the 
conceptacles  of  Jungermannia,  cousist  of  spiral  fibres  surrounded  by 
a  tube.  In  the  reproductive  cells  of  both  animals  and  plants  a  spiral 
arrangement  of  the  protoplasm  is  often  obs  rved,  and  as  a  rule  tho 
spermatozoa  and  spermatozoids  of  plants  and  animals  arc  developed  in 
this  form. 

In  the  vascular  tissue  of  plants  is  found  a  tissue,  which  on  account 
of  its  spiral  structure  has  been  called  Spiral  Vessels.  These  vessels 
appear  to  be  little  more  than  fibrous  cellular  tissue  elongated,  the 
parietes  of  the  cell  forming  an  elongatt  d  tube,  which  is  tapering  at 
each  extremity,  and  contains  within  it  one,  two,  three,  or  more  spiral 
fibres.  This  tissue  is  exceedingly  abundant  in  exogenous  and  endo- 
genous plants,  but  is  not  found  in  the  lower  families  of  Cryptogamia. 
It  exists  however  in  Ferns,  Lycopodiacete,  and  Equisetacea.  It  is  only 
sparingly  found  in  Coniferce.  These  spiral  fibres  possess  the  power 
of  moving  when  touched. 

The  spiral  tendency  is  developed  in  the  structure  of  the  stem  aud 
loaves  of  plants.    The  part  of  the  latter  which  exhibits  this  structure 
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is  the  petiole,  and  in  this  organ  all  forms  of  tho  spire  may  be  seen, 
from  a  single  twist  to  the  complicated  spires  observed  in  tho  organ* 
called  cirrhi.  In  most  plants  these  cirrhi  assist  them  in  climbing, 
their  structure  adapting  them  to  this  purpose.  The  spires  of  the 
cirrhi  twiHt  in  Homo  from  right  to  left,  iu  others  from  left  to  right  ; 
aud  in  tho  cirrhi  of  tho  genera  Pattijlora  and  Bryonia  tho  direction 
changes  several  times  iu  tho  course  of  the  spire  from  right  to  h  it  and 
from  left  to  right. 

In  the  structure  of  many  of  the  Cunfervrc  a  spiral  arrangement  of 
the  tissues  is  observed,  especially  of  those  which  approach  the  animal 
kingdom  in  their  movements,  as  the  OteQlatoria.  The  seta)  which 
support  the  couceptacle  of  Jungermannia,  and  which  contain  tho 
spiral  clatera  beforo  mentioned,  possess  in  many  instances  a  spiral 
structure.  This  is  also  occasionally  developed  in  the  same  organ  in 
mosses,  a  remarkable  instance  of  which  occurs  in  Punaria  Uygrometrica. 
In  this  moss  the  seta)  aro  quite  straight  when  young,  but  assume  the 
spiral  structure  as  they  increase  in  age.  In  this  seta)  the  spire  turns 
in  two  directions  :  from  the  base  about  two-thirds  up  the  stern  it  goes 
from  right  to  left;  it  then  becomes  quite  straight,  and  turns  iu  tho 
opposite  direction  from  left  to  right.  A  curious  property  is  possessed 
by  these  seta)  when  the  capsules  are  ripe.  If  the  upper  part  of  the 
spire  is  moisteuod,  the  capsule  commences  turning  from  right  to  left ; 
but  if  the  lower  part  only  i3  moistened,  it  turns  from  left  to  right. 

The  entire  stems  of  plants  aro  frequently  spiral,  as  is  seen  in  tho 
plants  which  are  called  Climbers.  These  plants,  by  reason  of  the 
spiral  arrangomeut  of  their  tissues,  twine  around  the  nearest  objects, 
whether  organic  or  inorganic.  Iu  most  of  them  tho  winding  of  the 
spire  is  to  the  left  side,  but  in  a  few  the  turning  is  to  the  right. 
Amongst  the  former  are  the  genera  Cuscuta,  PUaxeolut,  Dulichos, 
Passifiora,  Banisteria,  &c. ;  amongst  the  latter  are  the  genera  Hamulus, 
Dioscorea,  Lonicera,  Polygonum,  &c.  This  winding  in  a  particular 
direction  is  not  only  confined  to  the  species  of  a  genus,  but  to  the 
genera  of  au  order ;  aud  Mohl,  who  has  paid  great  attention  to  this 
subject,  states  that  he  knows  of  but  one  exception  to  this  rule,  which 
is  the  genus  Abrus,  in  the  order  of  Leguminosce,  which  twines  to  the 
left,  whilst  all  the  others  twine  to  the  right.  The  direction  of  the 
spires  of  the  cirrhi  is  not  so  constant.  Between  the  twining  of  the 
cirrhi  aud  the  stems  of  plants  Mohl  has  pointed  out  an  essential 
difference.  The  cirrhi  are  first  developed  longitudinally,  and  the  spiral 
tendency  proceeds  from  the  point  to  the  base  ;  but  in  stems  the  first 
three  or  four  internodes  grow  straight,  and  the  next  internodo  is 
developed  very  rapidly ;  and  from  this  lower  iuternode  the  spiral 
tendency  is  developed  upwards.  Sometimes  a  spiral  direction  is  seen 
in  the  direction  of  trees  that  ordinarily  grow  straight ;  and  Gothe 
records  several  instances  of  twisted  trunks  in  the  chestnut,  the  white- 
thorn, beech,  and  others.  A  remarkable  instance  of  spiral  structure 
connected  with  function  is  seen  iu  the  peduncle  of  the  female  flowers, 
of  Valisneria,  which  is  a  water-plant.  The  female  flowers  spring  to 
the  surface  of  the  water  in  the  summer,  at  the  time  the  male  flowers 
have  perfected  their  pollen,  aud  scattered  it  upon  the  surface  of  the 
water.  As  soon  as  the  pollen  is  conveyed  to  the  female  flower  its 
spiral  stem  becomes  contracted,  and  its  fruit  is  perfected  at  the  bottom 
of  the  water. 

The  most  remarkable  and  important  exhibition,  in  a  practical  point 
of  view,  of  the  spiral  tendency  in  plants,  is  the  arrangement  of  the 
leaves  upon  the  axis  of  the  plaut.  If  we  take  a  branch  of  the  willow, 
oak,  pear,  apple,  or  many  others,  and  examine  the  leaves,  we  shall 
find  they  are  arranged  iu  such  a  mauner,  that  if  we  were  to  draw  a 
line  from  leaf  to  leaf  up  the  stem,  we  should  produce  upon  it  a  spiral 
which  would  in  the  case  of  any  of  these  trees  be  of  a  different  character 
from  any  of  the  others.  Iu  theoretical  botany  the  spiral  arrangement 
of  the  leaves  which  makes  them  alternate  upon  the  stem  is  looked 
upon  as  their  normal  form,  and  those  leaves  which  are  opposite  or 
verticillate  are  supposed  to  be  produced  by  tho  suppression  of  an 
iuteruodium.  The  spiral  arrangement  of  the  leaves  on  the  stem  has 
been  made  a  matter  of  mathematical  investigation  by  Braun  aud 
Schimper,  and  it  is  found  that  this  arrangement  is  possessed  of  certain 
fixed  mathematical  properties.  Of  course  the  same  observations  are 
applicable  to  all  those  parts  of  the  plant,  as  the  bracts,  sepals,  petals, 
scales  of  the  fruit,  &c,  which  are  considered  modifications  of  the  leaf. 
The  fruit  of  the  common  piue  may  be  taken  as  an  illustration  of  these 
properties.  If  the  cone  of  a  pine  or  a  spruce-fir  be  broken  through 
the  middle,  three  scales  will  be  observed,  which,  at  first  sight,  appear 
to  be  upon  the  same  plaue ;  but  a  more  attentive  examination  shows 
that  they  really  originate  at  different  heights,  aud  moreover  that  they 
are  not  placed  at  equal  distances  from  each  other  ;  so  that  we  cannot 
consider  them  as  a  whorl,  but  only  a  portion  of  a  very  close  spiral. 
But  considering  the  external  surface  of  the  cone  viewed  as  a  whole, 
we  find  that  the  scales  are  disposed  iu  oblique  lines,  which  may  bo 
studied — 1,  as  to  their  composition,  or  the  number  of  scales  requisite 
to  form  one  complete  turn  of  the  spire ;  2,  as  to  their  inclination,  or 
the  angle,  more  or  less  opeu,  which  they  form  with  their  axis ;  3,  aa 
to  their  total  number,  and  their  arrangement  round  the  common  axis, 
which  constitutes  their  co-ordination.  Finally,  we  may  endeavour  to 
ascertain  whether  the  spires  turn  from  right  to  left,  or  vice  versa." 
(Liudley.) 

In  the  arrangement  of  the  leaves  several  series  of  spires  are  dis- 
coverable, aud  between  these  there  constantly  exists  a  certain  arith- 
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metical  relation  which  may  be  expressed  by  figures,  and  which  results 
from  the  combination  of  the  elements  of  which  they  are  composed. 
All  the  spires  depend  upon  the  position  of  a  fundamental  series,  from 
•which  the  others  are  deviations.  The  nature  of  this  series  is  expressed 
by  a  fraction,  of  which  the  numerator  expresses  the  number  of  turns 
which  make  up  one  spire,  whilst  the  denominator  expresses  the 
number  of  leaves,  scales,  &c,  upon  the  spire.  So  that  suppose  we 
mark  the  seat  of  one  leaf  at  the  bottom  0,  and  go  on  following  the 
leaves,  we  shall  come  at  one  directly  over  the  first,  and  this  completes 
the  spire;  if  this  leaf  occurs  after  ten  turns  of  the  spiral,  and  there 
should  be  eighteen  leaves  upon  the  spire,  the  expression  for  this  series 
would  be  Jg.  By  applying  this  rule  very  different  figures  may  be 
obtained  for  various  plants.  Tho  following  are  results  obtained  by 
Braun : — 

^T  is  the  expression  for  the  leaves  of  Woad,  Plantago  lanceolata, 
and  the  bracts  of  Digitalis  lanata.  £  in  Sempervivum  arboreum,  and 
the  bracts  of  Plantarjo  media.  J  is  a  common  form  ;  it  exists  in  the 
bay-tree,  the  holly,  and  Aconite.  §  is  the  most  common,  representing 
the  Quincunx.  It  is  seen  in  Mczercum,  Lapsana  communis,  the  potato, 
&c.  i  is  seen  in  the  spikes  of  all  grasses,  in  Asarum,  the  lime  tree, 
the  vetch,  and  pea. 

No  application  of  this  doctrine  has  at  present  been  made,  and  these 
researches  are  only  in  their  infancy.  It  seems  in  some  genera  to  be  a 
mode  of  distinguishing  species.  Thus  the  expressions  for  the  following 
species  of  Pinus  are — P.  pinaster,  \\;  P.  sylvestris,  gj  P.  Ccmbra,  A; 
P.  larix,  A  ;  P.  microcarpa,  J. 

(Gothe,  Ueber  die  Spiral-Tcndenz  der  Vegetation  ;  Meyen,  Pjlanzen- 
Physiologic,  band  iii. ;  Liudley,  Introducti»n  to  Botany ;  Henslow, 
Botany,  in  Cabinet  Ci/c. ;  Virey,  Philosophic  de  1'IIistoirc  Natuvclle.) 

SPIRAL  VESSELS.    [Tissues,  Vegetable.] 

SPIRALIS.  [Hyae.eid.t:.] 

SPIRATELLA.    [11  yau.kid.e.] 

SPIRICELLA.  [Semipiiyllidians.] 

SPI'RIFER  (Sowerby),  a  group  of  Fossil  Brachiopoda. 

SPIRIT-DUCK.  [Ducks.) 

SPIRO'RBIS.  [Annelid^.] 

SPI'RULA.  [SrmuLiD^.J 

SPIRU'LID^E,  Professor  Owen's  name  for  a  family  of  Polytha- 
latuous  Decapodous  Dibranchiate  Cephalopoda. 

The  family  is  thus  characterised: — Shell  partly  internal;  cylin- 
drical, multilocular,  discoid;  the  whorls  separated  ;  septa  transvtr.se, 
concave  next  the  outlet,  and  with  regular  intervals.  Siphon  marginal 
and^internal,  uninterrupted.  Animal  having  an  oblong  body  with 
minute  termiual  fins,  the  mantle  supported  by  a  cervical  and  two 
ventral  ridges  antl  grooves.  Anus  with  six  rows  of  very  minute  cups ; 
tentacles  elongated.    Funnel  valved. 

The  character  of  the  family  is  that  of  the  genus  Spirula,  of  which 
it  is  at  present  composed. 

Professor  Owen  makes  three  species  of  the  Nautilius  Spirula  of 
Linnaeus.  These  are  Spirula  Pcronii,  S.  Australia,  and  S.  reticulata. 
The  shell  of  one  or  other  of  these  speciss  is  not  uufrequently  found 
on  the  British  coast,  and  instances  are  recorded  of  its  having  been 
found  on  the  coasts  of  Ireland,  Cornwall,  and  Devon.  The  animal 
has  been  very  seldom  taken  whole,  and  the  portions  that  have  been 
found  led  to  much  discussion,  till  one  was  obtained  perfect  by  Mr. 
Percy  Earle  on  the  coast  of  New  Zealand.  The  shells  are  found  in 
great  abundance  on  the  coasts  of  New  Zealand.  They  abound  also  on 
the  Atlantic  coasts. 

SPI'SULA  (J.  E.  Gray),  a  genus  of  Conchifera  founded  on  Mactra 
fragilis  and  similar  species. 

SPIZAfiTUS  (Vieillot),  a  genus  of  Birds.  [FalconievE.] 

SPIZELLA  (Bonaparte),  a  genus  of  Fringiliince. 

SPLACHNUM,  the  name  of  a  genus  of  Cryptogamic  Plants  belong- 
ing to  the  natural  order  of  Mosses.  The  word  is  adopted  from 
Dioscorides,  who  used  both  ~S.ir\ixvov  and  Bpvov  to  designate  the 
families  of  Lichens  and  Mosses.  It  is  known  by  its  terminal  fruit- 
stalk  ;  single  peristome  with  eight  double  teeth ;  capsule  with  an 
evident  apophysis,  and  mitriform  glabrous  furrowless  calyptra.  They 
are  generally  annual  plants,  and  remarkable  amongst  their  tribe  for 
their  size  and  beauty  as  well  as  singularity.  Seven  of  the  species 
are  British.  The  most  common  in  England  is  the  S.  ampullaceum, 
Purple  Gland-Moss,  which  is  found  growing  chiefly  on  rotton  cow- 
dung.  The  receptacles  are  obtuse,  inversely  conical,  of  a  greenish- 
purple  colour,  and  three  times  as  thick  as  the  capsule. 

S.  spharicum,  Green  Globular  Gland-Moss,  has  a  green  globular 
receptacle,  with  ovato-Ianceolate,  pointed,  entire  leaves,  and  a  capillary 
fruit-stalk.  It  is  a  native  of  alpine  situations  in  the  north  of  Europe 
and  Scotland,  and  is  generally  found  on  cow-dung.  It  occurs  in  green 
tufts,  and  has  elegant  slender  wavy  tawny  fruit-stalks  from  one  and  a 
half  to  three  or  four  inches  high. 

S.  rub  rutn,  Red  Umbrella  Gland-Moss,  has  an  orbicular  convex  red 
receptacle,  with  partially  toothed  leaves.  The  fruit-stalks  are  six 
inches  in  length ;  the  receptacle  is  very  conspicuous,  being  half  an 
inch  wide,  and  having  the  form  of  an  inverted  cup,  which  is  of  a 
rich  crimson  colour  and  finely  reticulated,  making  this  moss  one  of 
the  most  remarkable  and  beautiful  in  the  family.  It  is  a  native  of 
Norway,  Finland,  Russia,  and  Siberia. 

SPLEEN  (SwAfjj',  Lien,  Splen).    There  are  few  parts  of  the  human 


body  on  which  more  has  been  written  than  on  the  Spleen,  and  none 
where  the  rasult  has  been  more  unsatisfactory.  The  purpose  which 
it  serves  in  the  animal  economy  is  still  only  imperfectly  known,  and 
the  record  of  the  theories  which  have  been  entertained  of  its  uses  is  a 
most  uninstructive  page  in  human  physiology. 

The  Spleeu  is  an  organ  which  is  not  found  in  any  tribe  of  animals 
below  the  class  of  fishes.  Some  animals  have  two,  and  this  number 
has  not  uufrequently  been  found  in  man ;  for,  as  Haller  says  ('  Elem. 
Physiol.,'  t.  vi.  p.  388),  everything  connected  with  this  organ  is  un- 
certain and  variable.  Its  form  is  generally  somewhat  oval,  being 
smooth  and  convex  on  the  exterior,  where  it  is  in  apposition  with  the 
diaphragm,  and  irregularly  concave  on  the  opposite  side,  which  is 
unequally  divided  into  two  parts  by  a  transverse  slit  for  the  trans- 
mission of  its  vessels.  (Quain,  '  Elem.  of  Anat.')  It  is  for  the  most 
part  placed  in  the  left  hypochondriac  region,  between  the  diaphragm 
and  the  stomach,  and  beneath  the  cartilages  of  the  ribs.  (Quaiu.)  It 
varies  so  much  in  size,  that  it  is  almost  impossible  to  say  what  are  its 
normal  proportions.  (Bichat,  '  Anat.  Descr.')  It  is  much  enlarged 
by  disease,  as  will  be  hereafter  noticed  ;  but  in  health,  taking  a  general 
average,  its  greatest  diameter  may  be  said  to  measure  about  four 
inches,  its  breadth  three  inches,  and  its  thickness  from  two  to  two 
and  a  half  inches ;  its  usual  average  weight  is  from  eight  to  ten  ounces. 
It  is  of  a  slight  spongy  consistence  (apaibs  ko!  (TwoyyoeiSijs,  Hippocr. 
'De  Morb.  Mulier.'  lib.  i.  torn.  ii.  p.  683,  ed.  Kiihn),  and  is  at  all 
times  easily  torn ;  and  in  many  cases  it  is  found,  soon  after  death,  so 
soft  a3  to  be  readily  broken  by  a  slight  pressure,  when  it  appears  a 
grumous,  dark,  confused  mass.  Its  colour  is  deeply  red,  with  a  tingo 
of  blue,  particularly  round  its  margin.  It  has  a  peritoneal  invest- 
ment prolonged  to  it  from  the  stomach,  by  which,  as  well  as  by  vessels, 
it  is  connected  with  that  organ ;  but  it  has  also  a  smooth  and  fibrous 
tunic  proper  to  itself,  which  is  so  firmly  adherent  to  the  serous  invest- 
ment above-mentioned,  that  they  cannot  be  separated  except  at  its 
concave  surface.  (Quain.)  No  organ  receives  a  greater  number  of 
bloodvessels  in  proportion  to  its  size  than  the  spleen ;  a  fact  noticed 
by  all  anatomists,  and  the  more  so  because  it  secretes  no  fluid  of  any 
sort,  at  least  none  that  has  hitherto  been  discovered.  (Bichat.) 
Almost  all  the  blood  that  it  receives  is  derived  from  the  Splenic 
Artery  (Haller,  p.  400,  401) ;  this  is  the  largest  branch  of  the  cceliac 
axis,  and  near  the  Spleen  divides  into  several  branches,  some  of  which 
enter  the  fissure  in  that  organ,  and  are  distributed  to  its  substance. 
These  are  called  the  Rami  Splenici ;  they  are  five  or  six  in  number, 
and  vary  in  length  and  size.  (Quain.)  They  are  the  proper  terminal 
branches  of  the  artery,  and  by  infinite  ramifications  form  within  the 
substance  of  the  Spleen  a  capillary  system,  which  probably  anasto- 
moses in  a  direct  manner  with  the  capillaries  of  the  veins  (Bichat), 
as  is  proved  by  the  facility  with  which  injections  pass  from  one  to  the 
other.  The  Splenic  Vein  is  a  vessel  of  very  considerable  size  com- 
pared with  the  bulk  of  the  organ;  and  it  returns  the  blood  not  only 
from  the  Spleen,  but  also  from  the  pancreas,  duodenum,  the  greater 
part  of  the  stomach  and  omentum,  the  left  colon,  and  part  of  the 
rectum.  It  commences  by  five  or  six  branches,  which  issue  separately 
from  the  fissure  of  the  Spleen,  but  soon  join  to  form  a  single  vessel. 
Its  direction  is  then  traversed  from  left  to  right,  embedded  in  the 
substance  of  the  pancreas,  in  company  with  the  Splenic  Artery,  beneath 
which  it  is  placed.  On  reaching  the  front  of  the  spine  it  joins  the 
Superior  Mesenteric  Vein  nearly  at  a  right  angle,  from  the  conflux  of 
which  proceeds  the  vena  porta:.  (Quain.)  The  nerves  of  the  Spleen 
accompany  the  Splenic  Artery,  and  are  derived  from  the  solar  plexus, 
forming  an  interlacement  called  the  Splenic  Plexus,  previous  to  their 
entrance  into  it.  (Ibid.)  They  are  small  compared  with  the  size  of 
the  organ  ;  and  accordingly  the  Spleen  has  very  little  sensation,  a  fact 
which  was  noticed  as  early  as  the  time  of  Aretaus.  ('DeCaus.  et 
Sign.  Diuturn.  Morb.,'  lib.  i.  cap.  14,  p.  Ill,  ed.  Kuhn ;  Haller.)  Its 
lymphatic  vessels  are  very  numerous;  but  as  no  appreciable  product  is 
elaborated  by  this  apparatus,  it  has  no  excretory  duct.  (Quain.)  The 
fibrous  or  proper  coat  of  the  Spleen  sends  into  its  interior  a  multitude 
of  cellular  bands  and  fibres,  which  form  by  their  intersections  cells 
of  various  forms  and  sizes,  and  support  the  soft,  pulpy,  red  tissue  of 
the  organ.  In  the  red  substance  there  are  in  many  animals  contained 
whitish  round  corpuscles,  visible  to  the  naked  eye,  which  were  first 
discovered  by  Malpighi,  and  of  which  the  existence  in  the  human 
Spleen  has  been  at  one  time  admitted  and  at  another  denied.  The 
corpuscles  of  the  human  Spleen  are  described  by  Dupuytren  and 
Assolant  as  grayish  bodies,  devoid  of  internal  cavity,  and  measuring 
one-fifth  of  a  line  to  one  French  line  in  diameter,  and  so  soft  as  to 
take  a  liquid  form  when  raised  on  the  knife.  Meckel  describes  them 
as  roundish  whitish  bodies,  one-sixth  of  a  line  to  one  line  in  diameter, 
most  probaly  hollow,  and  at  all  events  very  soft  and  very  vascular. 
In  the  human  Spleen  the  Malpighian  corpuscules  are  distinguished 
with  great  difficulty.  They  vary  from  one-third  to  one-sixth  of  a 
line,  and  much  smaller  corpuscles  are  seen,  which  are  probably  com- 
mencing stages  of  the  larger  ones.  Each  of  the  corpuscles  is  formed 
of  a  fibrous  envelope,  which  it  appears  to  derive  from  the  coat  of  the 
artery  to  which  it  is  attached,  and  is  often  surrounded  by  minute 
capillaries.  When  crushed  the  corpuscles  are  found  to  consist  of  very 
minute  indented  cells  and  free  nuclei.  Dr.  Sanders  describes  also  a 
layer  of  nucleated  spherical  cells,  which  are  placed  beneath  the 
corpuscle.    Each  corpuscle,  according  to  Dr.  Sanders,  is  traversed  by 
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nrtcrial  twigs  of  considerable  size,  which  may  bo  scon  by  boiling  the 
Spleon  in  acidulated  water,  and  cutting  it  into  thin  sections. 

The  function  and  structuro  of  the  Spleen  havo  been  rocently 
studied  with  great  caro  by  Mr.  Gray,  and  li in  Essay  on  this  subject 
obtained  for  him  the  Astley  Cooper  prize.  IIo  sums  up  his 
researches  under  the  following  heads  : — 

1.  The  Spleon  exists  without  exception  in  all  Vertebrato  Animals. 

2.  It  presents  however  by  far  its  greatest  development  of  structure, 
Bnd  consequently  its  function  is  most  perfectly  dcvelopod,  in  tho 
Mammalia,  this  being  partly  dependent  upon  tho  greater  general 
completeness  and  requirements  of  their  organisation. 

3.  Part  of  tho  offices  of  this  orgau  aro  plainly  thoso  of  a  diverti- 
culum for  blood.  This  is  especially  seen  in  the  Diving  Animals, 
where  its  hirge  sizo  is  undoubtedly  associated  with  considerable 
obstruction  to  tho  circulation  which  takes  placo  under  these  circum- 
stances. Its  large  size  also  in  those  animals  in  which  assimilation  of 
food  rapidly  occurs,  and  in  which,  consequently,  new  materia'  is  sud- 
denly added  to  the  circulation  as  compared  with  its  extremely  dimi- 
nutive size  under  the  opposito  conditions,  also  affords  evidence  of  its 
diverticular  function. 

i.  The  total  absence  in  Reptiles  and  Fishes  of  one  of  the  main 
elements  of  this  gland  in  Mammalia  and  Birds,  is  in  perfect  accord- 
ance with  their  low  grade  of  organisation,  and  tho  remarkable  faculty 
they  possess  of  sustaining  hunger  for  almost  an  unlimited  period ; 
whilst  in  the  former  they  form  a  ready,  although  a  scanty,  sinking 
fund  for  albuminous  materials  that  can  be  rapidly  given  up  to  tho 
blood  during  their  temporary  and  occasional  abstinence,  and  which 
cannot  be  borne  by  them  with  impunity  for  any  long  period. 

5.  Its  function  then  is  not  for  specific  but  for  general  purposes, 
serving  to  regulate  under  many  varied  and  opposite  conditions  tho 
quantity  and  also  the  quality  of  tho  blood. 

SPLEENWORT.  [Asplenium] 

SPODU'MENE,  Tri2>hane,  a  Mineral  occurring  in  imbedded  crystal- 
line masses.  Primary  form  a  rhombic  prism.  Cleavage  parallel  to 
the  primary  faces  and  to  the  diagonal  planes  ;  that  parallel  to  the 
Bmaller  diagonal  is  most  brilliant,  and  that  parallel  to  the  greater 
most  difficult.  Fracture  uneven,  granular.  Hardness,  scratches 
glass  and  gives  fire  with  steel.  Colour  whitish-  and  greenish-gray. 
Streak  white.  Lustre  pearly  on  the  cleavage  planes.  Specific  gravity 
3'17  to  3"18S.  Before  the  blow-pipe  it  swells  and  fuses  into  a  glass 
almost  colourless  and  transparent ;  with  borax  it  swells,  but  does  not 
easily  dissolve. 

It  is  found  at  Uto  in  Sweden,  in  the  Tyrol,  Ireland,  and  North 
America.  The  analyses  of  this  mineral  by  Arfwedson  from  Sweden, 
by  Stromeyer,  and  Le  Hunt  from  Ireland,  gives  the  annexed 
results : — 


Arfwedson. 

Stromever. 

I.e  Hunt. 

Silica 

.  66-40 

63-288 

63-812 

Alumina 

.  25-30 

28776 

2S-508 

Lithia 

.  8-85 

5626 

5-604 

Lime  .... 

0-728 

Protoxide  of  Iron 

.  1-45 

0-794 

0-828 

Protoxide  of  Manganese 

0-204 

Moisture  . 

.  045 

0-775 

0-360 

102-45 

99-463 

99-840 

SPONDIA'CEyE,  a  natural  order  of  Plants  belonging  to  the 
Syncarpous  group  of  Polypetalous  Exogeus.  It  has  unisexual 
flowers;  a  5-clcft  regular  calyx;  5  petals,  inserted  under  the  disc; 
10  perigynous  stamens  arising  from  the  same  part  as  the  petals; 
superior  sessile  ovary,  2-5-celled,  with  5  very  short  styles  and  obtuse 
stigmas;  one  ovule  in  each  cell.  Fruit  drupaceous.  Seeds  without 
albumen.  The  plants  of  this  order  are  trees  without  spines,  having 
alternate  unequally  pinnate  leaves  without  pellucid  dots.  The  flowers 
are  arranged  in  panicles  or  racemes.  This  order  was  formerly  included 
in  Terebintliacccr,  but  has  been  separated  by  Kunth  and  Lindley,  on 
account  of  their  syncarpous  fruit  and  the  absence  of  a  resinous  juice. 
The  real  affinity  of  Spondiacea;  appears  to  be  with  Aurantiacew,  from 
which  they  differ  in  little  beyond  their  perigynous  stamens  and  the 
absence  of  dots  on  their  leaves.  They  are  natives  of  the  "West  Indies, 
the  Society  Islands,  and  the  Isle  of  Bourbon.  The  fruit  of  some  of 
the  species  of  Spondiacea:  is  eatable,  and  is  known  in  the  West  Indies 
by  the  name  of  Hog-Plums. 

SPONDYLIDyE.  [Pectinid*:.] 

SPONDY'LUS.  [Pectinid^.] 

SPONGA'RIUM,  a  genus  of  Silurian  Fossils. 

SPO'NGIA,  the  generic  name  under  which  Linureus  and  many 
subsequent  systematists  have  ranked  the  very  numerous  forms  of 
organisation  analogous  to  the  sponges  of  commerce.  Generally,  and 
we  think  justly,  zoologists  have  claimed  these  organisations  for  the 
animal  kingdom,  and  ranked  them  among  the  Zoophyta;  but  there 
are  eminent  writers  who  dissent  from  this  view  on  different  grounds, 
and  prefer  to  rank  the  marine  and  freshwater  sponges  with  plants. 
For  in  regard  to  their  constituent  structure,  they  are  composed,  as 
so  many  of  the  Polypi/era  arc,  of  a  firm  horny  or  stony  skeleton, 
immersed  in  a  soft  gelatinous  living  mass ;  in  respect  of  the  aspect  of 
these  two  substances,  the  resemblance  which  they  offer  to  Alcyonia 
appears  very  strong,  while  their  external  forms,  uncommonly  varied, 


Spondias  Ifombiti.  [Spokdiaceje.^ 

a,  branch  with  leaves  and  fruit;  b,  flower,  showing  the  hypogrnons  dine, 
with  the  stamens  and  petals  under  it ;  c,  portion  of  branch,  showing  inflores- 
ence  ;  d,  section  of  fruit,  shoeing  its  five  cells. 

sometimes  resemble  Alcyonia,  often  approach  to  Palmipora,  frequently 
to  Pavonia,  Agaricia,  and  other  forms  of  Lauielliferous  Zoophyta. 
The  currents  of  water  which  pass  through  the  canals  of  their  sub- 
stance are  analogous  to  many  operations  among  Polypifcra  and  Mol- 
lusca,  and  depend  on  similar  ciliary  organs,  which  have  been  detected 
in  situ  in  Grantia  ciliata.  As  however  they  contain  no  Polypi,  it  is 
difficult  to  rank  them  under  the  Polypifera.  Dr.  Johnson  omits,  in 
his  excellent  work  on  British  Zoophyta,  the  sponges,  and  the  following 
summary  of  his  reasons  deserves  attention: — "If  they  are  not  the 
productions  of  Polypes,  the  zoologist  who  retains  them  in  his  province 
must  contend  that  they  are  individually  animals,  an  opinion  to  which 
I  cannot  assent,  seeing  that'  they  have  no  animal  structure  or  indi- 
vidual organs,  and  exhibit  no  one  function  usually  supposed  to  be 
characteristic  of  the  animal  kingdom.  Like  vegetables,  they  are 
permanently  fixed;  like  vegetables,  they  are  non-irritable;  their 
movements,  like  those  of  vegetables,  are  extrinsical  and  involuntary; 
their  nutriment  is  elaborated  in  no  appropriated  digestive  sac ;  and, 
like  cryptogamous  vegetables  or  alga;,  they  usually  grow  and  ramify 
in  forms  determined  by  local  circumstances,  and  if  they  present  some 
peculiarities  in  the  mode  of  die  imbibition  of  their  food,  and  in  their 
secretions,  yet  even  in  these  they  evince  a  nearer  affinity  to  planta 
than  to  any  animal  whatever."  On  this  we  may  remark,  that  very 
many  animals  are  as  permanently  fixed  as  sponges  ;  that  irritability 
is  not  to  be  looked  for  in  every  part  of  a  sponge,  any  more  than  in  a 
Rhizostoma,  whose  divided  digestive  cavities  are  very  unlike  ordinary 
stomachs ;  and  that  the  forms  of  sponges  include  remarkable  analogies 
with  the  supports  of  Polypi. 

It  is  to  our  countrymen  Ellis  and  Grant  that  the  history  of  sponges 
is  most  indebted.  The  former  established  the  existence  and  nature 
of  the  currents  of  water  which  pass  through  the  substance  ;  and  the 
latter,  besides  confirming  the  results  of  Ellis,  added  a  vast  quantity 
of  new  and  valuable  observations.  Mr.  Bowerbank  has  contributed 
precise  information  regarding  both  the  fossil  and  recent  sponges. 
(Ellis,  '  On  Corallines;'  Grant,  'On  Sponges,'  in  '  Edinburgh  Philo- 
sophical Journal;'  Bowerbank,  'Geological  Proceedings,'  1S40;  and 
'  Microscopical  Journal,'  1841.) 

Sponges  may  be  thus  characterised  :  —  They  consist  of  an  albu- 
minous skeleton  and  gelatinous  matter,  forming  a  ma=s  not  irritable, 
with  numerous  holes,  connected  internally  with  anastomosing  canals. 
The  skeleton  is  either  simple,  consisting,  of  horny  fibres,  as  the 
species  so  commonly  used  for  domestic  purposes  ;  or  compound, 
being  strengthened  by  calcareous  or  siliceous  spicula.  Some  of  the 
skeletons  of  sponges  are  entirely  horny ;  others  are  entirely  siliceous  ; 
some  are  entirely  calcareous;  but  the  greater  number  are  compound, 
and  consist  of  horny  matter  with  additions  of  spicula  in  various  pro- 
portions. The  gelatinous  matter,  abounding  in  horny  matter  and 
transparent  globules,  connects  the  different  par  ts  of  the  skeleton  and 
membranes,  lines  the  various  canals,  and  forms  the  margins  of  the 
openings.  The  pores  are  minute  openings  (on  the  surface)  with  a 
gelatinous  margin,  strengthened  or  defended  by  the  skeleton  or  spicula, 
into  which  the  water  enters  in  currents,  generated  probably  by  a 
ciliary  apparatus,  which  however  has  not  yet  been  detected  by  the 
microscope,  except  in  Grantia  ciiiata.  The  water,  after  traversing  tht 
interior  canals,  is  ejected  by  means  of  orifices  which  are  larger  than 
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the  pores,  and  in  many  species  are  elevated  above  the  surface  in  the 
form  of  tubular  prolongations  of  the  canals.  The  ova  are  numerous, 
at  first  appearing  like  groups  of  minute  irregularly  shaped  opaque 
granules,  derived  from  the  gelatinous  matter,  which  unite  into  ovate 
bodies,  falling  at  maturity  into  the  canals,  and  are  expelled  by  the 
orifices.  These  ova  float  in  the  water,  and  exhibit  spontaneous  motion 
by  the  rapid  action  of  the  cilia,  which  cover  the  anterior  portion  of 
the  body,  and  at  length  attach  themselves,  and  then  expand  into  the 
forms  of  maturity.  The  currents  from  the  orifices  are  best  examined 
by  placing  the  recent  animal  in  a  shallow  dish  of  water,  and  throwing 
a  little  powdered  chalk  on  the  surface,  the  motion  of  which  will 
indicate  the  direction  of  the  streams.  For  the  purpose  of  examining 
the  skeleton,  it  is  requisite  to  macerate  the  sponge  in  hot  water, 
which  removes  the  gelatinous  matter,  and  leaves  the  skeleton  in  a 
state  fit  to  be  examined  under  a  microscope.  When  the  spicula  are 
siliceous,  the  animal  matter  may  be  removed  by  nitric  acid,  or  by 
combustion,  as  was  practised  by  Miiller  ('  Zool.  Dan.,'  t.  85),  when  the 
vitreous  needles  will  appear  unaltered. 

The  gelatinous  substance  of  sponges  is  scarcely  capable  of  conserva- 
tion. It  is  usually  of  a  ropy  consistence,  sliding  off  from  the  skeleton, 
or  else  pressed  off  by  the  divers  for  sponge.  It  is  of  various  colours, 
but  commonly  fawn-coloured  or  orange-coloured ;  in  this  respect 
resembling  the  gelatinous  parts  of  Polypiaria. 

Horny  Sponges  with  anastomosing  fibres,  fit  for  domestic  use,  belong 
mostly  to  warm  zones  of  the  sea;  sponges  with  calcareous  spicula 
are  rather  numerous  on  the  British  coasts ;  and  siliceous  spicuia  are 
common  in  the  sponges  of  most  latitudes.  [Sponoiad.f,.]  Remains 
of  both  horny  and  spicular  sponges  occur  in  a  fossil  state. 

SPO'NGIADiE.  Regarding  sponges  as  Apolypiferous  Zoophytes, 
composed  of  flexible  or  riuid  skeletons  enveloped  in  a  gelatinous  mass, 
productive  of  inward  currents  through  small  surface  pores,  and  outward 
currents  through  continuous  canals,  we  may  proceed  to  analyse  the 
large  group  of  organic  forms  possessing  these  characters,  by  the 
nature  and  arrangement  of  the  skeleton,  for  the  gelatinous  part 
(though  perhaps  conservable,  if  due  care  bo  used)  is  not  probably 
capable  of  being  examined  so  as  to  furnish  distinctive  and  recognisable 
characters. 

Dr.  Grant  pointed  out  the  principles  of  this  analysis,  by  his  observa- 
tions on  the  nature  and  arrangement  of  the  horny  fibres,  the  calcareous 
and  siliceous  spicula,  and  the  formation  and  distribution  of  the  pores 
and  orifices  of  sponges.  Dr.  Fleming  ('British  Animals')  gives  the 
following  genera,  under  the  family  of  Spongiadw : — Tethya,  Ilalichon- 
dria  (including  Spongilla  of  Lamarck),  Spongia,  Grantia.  {Siphonia, 
Choanites,  and  Ventriculites  of  Parkinson  and  Man  tell  are  included  in 
ffaliehondria.) 

Blaiuville  (' Actinologie')  arranges  under  the  head  of  Amorphozoa — 
Alcyonellum,  Spongia,  Valcispongia  (Grantia,  Fleming),  Halisponyia, 
Spongilla  (Ephidatia,  Lamouroux),  Geodia,  Cceloptychium  (fossil), 
Siphonia,  Myrmccium,  (fossil),  Sryphia,  Eudea,  (fossil),  Jlalirrhoa 
(fossil),  Hippalimus  (fossil),  Cnemidiicm  (fossil),  Lymnorea  (fossil), 
Chenendopora  (fossil),  Tragos  (fossil),  Marion  (fossil),  Jerea  (fossil), 
Tcthtum. 

Very  few  of  these  genera,  adopted  from  Schweigger,  Goldfuss,  and 
others,  can  be  considered  as  at  all  sufficiently  determined,  because  the 
constituent  structures  of  the  fossil  masses,  on  which  alone  they  can 
be  justly  founded,  have,  in  most  cases,  been  altogether  left  unexamined. 
AY  lien  the  modern  achromatic  microscope  shall  have  been  directed 
upon  them,  with  such  perseverance  as  Mr.  Bo werbank  (' Proceedings 
of  Geol.  Soc.,'  1840)  has  employed  on  the  spicular  structures  of  the 
sponges  imbedded  in  or  constituting  the  nodules  of  flint  in  chalk,  so 
that  the  forms  of  the  anastomosing  fibres  or  stiffening  spicula,  the 
sections  and  distribution  of  the  canals,  &c,  can  be  certainly  defined, 
a  great  benefit  will  arise  to  this  branch  of  zoology,  and  an  equal 
advantage  for  geology. 

I.  Groups  of  which  the  Constituent  Structure  is  known. 

Spongia. — Mass  soft,  elastic,  more  or  less  irregular  in  shape,  very 
porous,  traversed  by  many  tortuous  canals  which  terminate  at  the 
surface  in  distinct  orifices.  Substance  of  the  skeleton  cartilaginous, 
fibn  s  anastomosed  in  all  directions,  without  any  earth}'  spicula. 

Ex.  (S.  communis.    (Blainville,  '  Actinologie,'  pi.  93,  fig.  3.) 

Calcispongia,  Blainville  (Grantia,  Fleming;  Luchelia,  Grant). — Mass 
rigid,  or  slightly  elastic;  of  irregular  form,  porous,  traversed  by 
irregular  canal',  which  terminate  on  the  surface  in  distinct  orifices. 
Substance  of  the  skeleton  cartilaginous,  fibres  strengthened  by  calca- 
reous spicula.  The  spicula  are  seldom  simple,  often  triradiate  in 
figure. 

Ex.  C.  compressa.    (Montague,  '  Wern.  Trans.,'  vol.  ii.) 

Altogether,  Fleming  and  Blainville  admit  five  species  of  this  genus  as 
determined.    They  occur  on  the  British  and  other  northern  shores. 

Hatispongia,  Blainville  (Ual'uhondria,  Fleming). — Mass  more  or 
lefs  rigid  or  friable,  irregular,  porous,  traversed  by  tortuous  irregular 
canals,  which  terminate  at  the  surface  in  distinct  orifices.  Substance 
cartilaginous,  fibres  strengthened  by  siliceous  (generally  fusiform  or 
cylindrical)  spicula. 

Ex.  II.  papillaris,  Grant.    ('  New  Edinb.  Journal,'  vol.  ii.) 

Blaiuville  admits  fourteen  species.  Fleming,  who  includes  in  it 
the  fresh-water  Spongilla  (Ephydatia,  Lamouroux),  counts  eighteen 


species.  In  what  manner  the  immense  number  of  species  of  sponges 
mentioned  by  Montague  and  Lamarck  are  to  be  distributed  among 
these  three  groups,  which  ought  to  be  considered  families  rather  thau 
genera,  does  not  appear. 

The  remarkable  siliceous  sponge  [Spongia]  examined  by  Mr.  Stutoh- 
bury  of  Bristol,  would  appear  justly  entitled  to  constitute  a  new  genus. 

Spongilla,  Lamarck  and  Blainville  (Ephydatia,  Lamouroux). — Mass 
more  or  less  rigid  or  friable,  irregular,  porous,  but  not  furnished  with 
regular  orifices  to  internal  canals. 

Ex.  S.  flvtviatilis,  Linn.;  S.  lacustru,  Linn.  For  the  animal  nature 
of  these  fresh-water  sponges  the  argument  is  less  complete  than  for 
the  marine  tribes.  By  experiments  as  to  the  effect  of  light  on  them, 
Mr.  John  Hogg  ('Linn.  Trans.')  has  endeavoured  to  show  that  they 
are  influenced  by  this  agent  in  the  same  manner  as  plants  are,  and 
that  their  green  colour  depends  upon  exposure  to  it. 

II.  Groups  depending  on  Characters  of  Surface  or  general  Figure. 

Geodia,  Lamarck. — Mass  fleshy,  tuberous,  irregular,  hollow  within, 
externally  incrusted  by  a  porous  envelope,  which  bears  a  series  of 
orifices  in  a  small  tubercular  space. 

Ex.  G.  gibberosa,  Schweigger.    (Blainville,  'Actinologie.') 

Caeloptychium,  Goldfuss.  —  Mass  fixed,  pedicled,  the  upper  part 
expanded,  agariciform,  concave,  and  radiato-porose  above,  flat  and 
radiato-sulcate  below.    Substance  fibrous. 

Ex.  C.  agaricioideum,  Goldfuss.  ('  Petrefactenkunde,'  pi.  9.)  From 
the  chalk  of  Westphalia. 

Siphonia,  Parkinson.— Mass  polymorphous,  free  or  fixed,  ramose  or 
simple,  concave  or  fistulous  above,  porous  at  the  surface,  and  pene- 
trated by  anastomosing  canals,  which  terminate  in  subradiating  orifices 
within  the  cup. 

Ex.,  living,  S.  typum.    (Blainville,  '  Actinologie.,'  pi.  95.)  Sicily. 
Ex.,  fossil.  S.  pyriformis,  Goldfuss.     ('  Petrefactenkunde,'  tab.  G, 
fig.  7,  a,  b,  c,  d,  e.) 

Siphonia;  abound  in  the  Greensand  Formation. 

Myrmecium,  Goldfuss. — Mass  subglobular,  sessile,  of  a  close  fibrous 
texture,  forming  ramified  canals  which  radiate  from  the  base  to  the 
circumference  ;  summit  with  a  central  pit. 

Ex.  M.  hemisphericum,  Goldfuss.    ('  Petref.,'  tab.  6.) 

Scyphia,  Oken. — Mass  cylindrical,  simple,  or  brauched,  fistulous, 
ending  in  a  large  rounded  pit,  and  composed  entirely  of  a  reticulated 
(firm)  tissue. 

Ex.,  living,  S.  fislularis,  Esper.    (Tab.  20,  fig.  2.) 

Ex.,  fossil,  <S'.  mammillaris,  Goldf.    ('  Petref.,'  tab.  2,  fig.  1.) 

Eudea,  Lamouroux. — Mass  filiform,  attenuated,  subpcdicellated  at 
one  end,  the  other  enlarged,  rounded,  with  a  lar^e  termiual  pit; 
surface  reticulated  by  irregular  lacumc,  minutely  porous. 

Ex.  E.  clavata,  Lamouroux.    ('Gen.  des  Polyp.,'  tab.  74,  fig.  1-4.) 

Jlalirrhoa,  Lamouroux. — Mass  turbinated,  nearly  regular,  circular, 
or  lobate  ;  surface  porous;  a  large  central  pit  on  the  upper  face. 

Ex.  II.  costata,  Lamouroux.  ('  Gen.  des  Polyp.,'  pi.  78.)  From  the 
Oolite  of  Caen. 

Ilappalimns,  Lamouroux. — Mass  fungiform,  pediccllatcd  below, 
conically  expanded  with  a  central  pit  above ;  surface  porose,  and 
irregularly  excavated. 

Ex.  H.  fungoides,  Lamouroux.  ('  Gen.  des  Polyp.,'  pi.  79.)  From 
the  Oolite  of  Caen. 

Cnemidium,  Goldfuss. — Mass  turbiuated,  sessile,  composed  of  close 
fibres  and  horizontal  canals,  diverging  from  the  centre  to  the  circum- 
ference ;  a  central  pit  on  the  upper  surface,  cariose  in  the  exterior, 
and  radiated  at  the  margins. 

Ex.  C.  lamellosum,  Goldf.    ('  Petref.,'  tab.  6.) 

Lymnorea,  Lamouroux. — Masses  mammillated,  finely  porous  aud 
reticulated,  agglomerated  within  a  common  calyciform  wrinkled 
adherent  base. 

Ex.  L.  mammillosa,  Lamouroux.  ('  Gen.  des  Polyp.,'  tab.  79,  fig.  2.) 
From  the  Oolite  of  Caen. 

Chenendopora,  Lamouroux. — Mass  conical,  infundibuliform,  external 
surface  sulcated  across;  internal  face  porose. 

Ex.  C.fungiformis,  Lamouroux.  ('Gen.  des  Polyp.,'  pi.  75.)  From 
the  Oolite  of  Caen. 

Tragos,  Schweigger. — Mass  composed  of  dense  close  coalescing 
fibres ;  surface  covered  by  distinct  scattered  orifices. 

Ex.  T.  difforme,  Goldfuss.    ('  Petref.,'  tab.  5,  fig.  3.) 

Manon,  Schweigger. — -Mass  composed  of  reticulated  fibres,  pierce' 
on  the  upper  face  by  distinct  encrusted  circumscribed  orifices. 

Ex.  M.  tubuliferum,  Goldf.  ('  Actinologie,'  pi.  95.)  From  the  Chalk 
of  Maastricht. 

jerea,  Lamouroux. — Mass  ovoid,  subpediculated,  finely  and  irregu- 
larly porous,  pierced  on  the  upper  part  by  many  orifices,  the  termi- 
nations of  internal  tubes. 

Ex.  I.  pyriformis,  Lamouroux.  ('  Gen.  des  Polyp.,'  tab.  78.)  From 
the  Oolite  of  Caen. 

Tethium,  Lamarck. — Mass  subglobose,  tuberose,  composed  of  a 
cariose  firm  substance,  strengthened  by  abundance  of  simple 
(siliceous  ?)  spicula  fasciculated  and  diverging  from  the  centre  to  the 
circumference. 

Ex.  T.  lyncurium,  Marsigli.    ('Actinologie,' pi.  91,  fig.  3.)  [Sup.] 
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(From  Dr.  Giant.) 

1,  Spongia  oculata  (British),  showing  the  orifices  and  currents  outwards; 
2,  anastomosing  horny  substance  of  Spongia  communis ;  3,  siliceous  spiculum  of 
Spotigia  papiltarii  ;  4,  of  Spongia  cinerea  ;  5,  of  Spongia  panicea  ;  C,  calcareous 
spiculum  of  Spongia  compressa  ;  7,  transverse  section  of  a  canal  of  Spongia 
papillaris,  to  show  the  structure  and  the  ova  passing  along  the  canal ;  8,  ovum 
of  Spongia  panicea  seen  latently — the  cilia?  arc  anterior ;  i),  the  same  seen  on 
the  end,  with  a  circle  produced  by  the  ciliary  action  ;  10,  young  Spongia  pupil, 
laris,  grown  from  an  ovum  which  had  ceased  to  move  about. 

SPONGIOLE,  or  SPONGELET,  is  a  term  applied  by  De  Candolle 
to  the  extremities  of  the  ultimate  fibrils  into  which  the  roots  of  all 
plants  are  divided.  [Root.] 

SPOONBILL.  [Platalea.] 

SPORANGIUM  (from  o-iropd,  a  sowing,  and  iiyyos,  a  vessel),  a  term 
first  employed  by  Hedwig  to  designate  the  capsule  of  Mosses,  and 
since  applied  very  generally  in  cryptogatnic  botany  to  that  part  of  the 
reproductive  apparatus  which  contains  the  spores.  It  is  used  in  almost 
all  the  cryptogamic  tribes  synonymously  with  the  terms  Theca,  Capsule, 
Conceptacle,  Folliculum,  Involucrum,  Sporocarpium.  The  multiplica- 
tion of  names  applied  to  parts  performing  the  same  functions  in  the 
various  tribes  of  Cryptogamia  has  often  led  to  much  inconvenience  ; 
aud  it  is  much  to  be  desired  that  writers  on  this  department  of  botany 
would  agree  to  the  adoption  of  a  few  well-defined  terms,  that  would 
apply  to  the  whole  of  this  class  of  plants. 

In  the  Ferns  the  sporangia  are  seated  in  the  back  of  the  frond, 
forming  little  heaps  called  Sori.  [Sorus.]  They  are  small  brittle 
compressed  bags,  consisting  of  cellular  membrane,  and  are  partially 
surrounded  by  a  thickened  ring  called  the  gyrus.  By  means  of  this 
ring  the  sporangia  burst,  and  emit  the  spores  which  they  contain. 

Iu  Ophioglossacece,  a  small  tribe  of  ferns,  there  are  no  sporangia,  the 
spores  being  contained  in  two  lines  parallel  with  the  midrib  of  the 
fertile  frond,  and  are  emitted  when  the  frond  unfolds  itself. 

In  Lycopodiacece  the  sporangia  are  seated  in  the  axils  of  a  bract 
upon  the  fruit-stalk,  and  either  burst  by  distinct  valves  or  are  iude- 
hiscent.  In  this  order  there  are  two  kinds,  the  one  containing  miuute 
powdery  granules,  the  other  containing  only  three  or  four  roundish 
tleshy  bodies.    The  contents  in  both  cases  are  considered  sporules. 

In  Marsiliacece  the  sporangia  form  a  Sporocarpium.  [Sporocarpium.] 

Iu  Salviniacece  they  are  of  two  kinds  :  iu  the  one  kind  the  sporangia 
are  composed  of  a  thin  reticulated  membrane,  and  contain  one  or  six 
and  nine  granules  in  their  interior  ;  in  the  other  kind  the  granules  are 
attached  by  pedicles  to  a  central  column,  and  are  much  smaller  than 
the  first.  These  latter  have  been  supposed  to  be  male  organs,  and  the 
former  female  organs. 

In  the  Mosses  the  sporangia  are  open  and  unshaped,  and  are  mostly 
elevated  on  a  slender  stalk  called  the  Seta.  The  brim  of  this  organ  is 
furnished  with  an  elastic  ring  called  the  Annulus,  and  it  haa  an  interior 
organisation  called  Peristomium.  This  internal  part  of  the  sporangium 
has  been  called  by  Endlicher  the  Sporangidium.  In  the  small  section 
Andrceacea  the  sporangia  are  closed,  and  split  into  four  valves.  Lin- 
njeus  supposed  the  sporangia  were  the  male  organs  of  the  Mosses. 

In  the  Jungermanniacece  the  sporangium  has  no  central  column,  as 
in  the  Mosses,  nor  does  it  open  by  an  operculum.  It  is  a  valvular 
brown  case  elevated  upon  a  cellular  frequently  twisted  seta.  It  is 
filled  with  spiral  fibres,  called  Elaters,  among  which  the  sporules  lie 
intermixed.  The  spiral  fibres  by  their  hygrometric  properties  open 
the  sporangium,  which  is  composed  of  four  valves,  and  in  this  way 
the  spores  escape. 

In  Marchantiacece  the  sporangium  is  placed,  in  some,  beneath  a 
fungus-like  receptacle,  which  is  covered  by  a  calyptra ;  aud  in  others 
it  is  buried  in  the  substance  of  the  frond  or  seated  upon  it. 
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Sporangium  is  not  applied  to  the  reproductive  organs  of  Lichens, 
but  the  analogues  of  thin  organ  in  these  plants  are  what  are  call'-d  tho 
Shields,  or  Apotliccia,  which  are  filled  with  little  tubes  called  Ahc'i,  in 
which  tlio  Hporules  arc  contained.  There  is  also  another  form  of  the 
reproductive  organs  in  Lichens,  called  Soredia,  which  are  little  heap* 
of  powdi  ry  grains  scattered  over  the  surface  of  the  plant,  which  uro 
alio  the  analogues  of  the  sporangia. 

In  tho  Algo:,  the  sporules  are  scattered  in  most  instances  throughout 
the  Kubstanco  of  tho  plant,  so  that  they  have  no  proper  eeed-coso  or 
sporangium  ;  but  whenever  tho  sporules  aro  collected  together  into 
one  spot,  and  covered  over  by  a  distinct  case,  this  is  called  a  spo- 
rangium. 

Among  the  Fungi  the  spores  are  frequently  disseminated  throughout 
the  cellular  tissue  of  the  plant,  so  that  they  have  no  particular  organ 
to  contain  them.  Some  of  tho  Fungi  however  consist  of  a  hollow  caso 
containing  spores,  as  the  Lycoperdons  and  Sphserias,  and  the  case  con- 
sisting of  tho  whole  plant  is  called  by  many  writers  the  sporangium. 

SPORENDO'NEM  A,  a  genus  of  Plants  belonging  to  the  natural  order 
Fungi,  and  the  tribe  Muccdines.  It  is  exceedingly  simple  in  its 
organisation,  consisting  merely  of  sporidia  disposed  in  rows  within  tho 
tubular  pellucid  flocci.  There  are  two  species  of  this  form  of  mould  ; 
the  one,  «S'.  Casei  (Red  Cheese-Mould),  is  found  on  cheese,  presenting 
little  red  tufts,  which,  under  the  microscope,  exhibit  the  flocci  some- 
what branched  and  woven  together.  The  other  species,  .S'.  mutcce,  is 
called  Fly-Mould,  and  is  found  on  the  bodies  of  flies  in  the  autumn  of 
the  year.  It  consists  of  flocci  glued  together,  forming  little  white- 
lobed  tufts,  which  make  their  appearance  between  the  plates  of  the 
abdomen  of  the  insect.  This  is  one  of  the  few  instances  of  plants 
being  parasitic  on  animals.  This  however  has  been  denied,  and  some 
writers  assert  that  the  fly-mould  is  nothing  more  than  a  diseased  secre- 
tion from  the  body  of  the  fly.  But  Fries,  Berkeley,  and  other  crypto- 
gamists,  have  recognised  this  mould  as  a  plant. 

SPORES.  [Sporules.] 

SPOROCARPIUM  (from  a-iropd,  a  seed,  and  Kapnos,  fruit),  a  term 
proposed  by  Link,  and  very  generally  adopted  by  German  cryptogamic 
botanists,  to  express  a  combination  of  sporangia  when  placed  near 
together,  and  more  especially  when  any  number  of  sporangia  are 
inclosed  in  a  common  membrane. 

Sporocarpium  in  this  sense  has  been  applied  by  Endlicher  to  tho 
organ  containing  the  reproductive  organs  in  the  order  Marsileacece. 
To  this  part  the  name  Involucre  has  been  given  by  many  writers. 
The  sporocarpium  of  Marsilca  when  cut  into  exhibits  several  c?lls, 
which  contain  little  granular  bodies.  In  the  course  of  time  these 
granular  bodies  are  projected  from  the  sporocarpium,  which  splits  into 
two  valves,  being  arranged  around  a  mucilaginous  cord,  which  when 
it  first  appears  is  curved  round,  as  seen  at  c  in  the  accompanying 
drawing  of  Marsilea  Fabri.  This  mucilaginous  cord  eventually  becomes 


Marsiiea  Fabi-i. 

a  a,  Sporocarpia  or  Involucre  seated  in  the  axils  of  the  leaves  ;  b,  sporocar- 
pium bursting ;  c,  a  mucilaginous  curved  cord,  to  which  the  sporangia  are 
attached ;  d,  the  sporangia  ;  e,  the  same  removed  from  the  cord,  exhibiting  the 
ovules ;  /,  reverse  side,  showing  the  anthers  ;  g,  the  mucilaginous  cord  straight- 
ened, and  the  sporangia  seated  on  it. 
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straight  (g),  bearing  upon  it  the  granular  bodies  arranged  in  a  spiral 
whose  expression  is  g.  The  granular  bodies,  or  sporangia,  consist  of 
two  parts  :  first,  the  upper  surface,  which  presents  a  number  of  small 
globular  bodies,  c,  called  ovules,  and  are  surrounded  by  a  little  pro- 
jecting hood  surmounted  by  a  papilla;  and,  second,  the  under  surface, 
which  presents  a  number  of  little  membranous  sacs,  which  arc  filled 
with  grains  resembling  pollen,  and  hence  have  been  called  anthers. 
SPOROCHNUS.  [Alo/E.1 

SPORTJLES,  or  SPORES,  the  minute  organs  in  Cryptogamic  or 
Flowcrless  Plants  from  which  new  plants  are  produced,  answering  to 
the  seeds  in  the  Phanerogamic  or  Flowering  Plants.  Although  these 
organs  perform  the  same  office  in  the  economy  of  the  plant  as  seeds, 
yet  they  differ  essentially  in  the  relation  they  bear  to  the  new  plant. 
Although  in  some  instances  they  stand  in  the  same  relation  to  the 
young  plant  as  seeds,  yet  they  not  uncommonly  are  found  to  be  the 
homologues  of  buds.  They  generally  differ  from  seeds  in  their  origin, 
structure,  and  germination. 

The  situation  of  the  sporules  is  exceedingly  various.  In  the  Fungi 
and  Alga:  they  are  frequently  diffused  throughout  the  substance  of 
the  plant  without  any  proper  covering  or  receptacle.  In  the  higher 
forms,  as  the  Mosses,  Ferns,  Jungermannias,  &c ,  they  are  contained 
in  a  special  organ  called  the  Sporangium.  [Uei'koduciion  in  Plants 
and  Animals  ;  Sporangium.] 

SPRAT.  [Clupeidje.] 

SPRENGELIA.  [Ei>acridaceje.] 

SPRING-BUCK.  [Antilope.e.] 

SPRINGS.    [Wati.r,  Cyc;  Springs,  Sup.] 

SPRINGS,  MINERAL.  [Water.] 

SPRUCE-FIR  [Abies.] 

SPUR-WING,  a  name  for  Paira  Africana.  [Raludx.] 
SPURGE-LAUREL.  [Daphne] 

SQUA'LID-E,  a  family  of  Fishes  of  the  section  Chonclvoptcrygii 
In  this  family,  which  includes  the  various  species  of  Sharks,  the 
branchial  are  attached  by  their  outer  margin  to  the  skin,  and  the 
water  taken  in  for  respiration  makes  its  escape  through  narrow  outlets 
corresponding  in  number  to  that  of  the  interspaces  between  the 
branchia: :  the  number  of  these  openings  is  usually  five.  So  far  the 
present  fishes  agree  with  the  Ray  or  Skate  family  [Raiid2e]  ;  but  the 
peculiar  rhomboidal  form  of  the  body  renders  it  easy  to  distinguish 
the  Rays,  which  moreover  have  a  peculiar  cartilage  arising  from  the 
nasal  part  of  the  skull,  and  extending  towards  and  even  meeting  the 
anterior  part  of  the  crest  of  the  pectoral.  This  character  is  pointed 
out  by  Miill.  r  and  Hcnle,  who  stafe  that  it  is  found  in  all  the  Ray 
tribe,  and  also  in  Rhinobatis  and  Pristis,  whereas  there  is  no  trace  of  it 
in  any  Shark. 

In  the  Sharks  the  body  is  elongated,  and  tapering  gradually  from 
the  head  to  the  tail,  or  but  little  dilated  in  the  middle.  The  muzzle 
is  rounded  or  pointed,  depressed,  and  projects  over  the  mouth  ;  the 
nostrils  are  situated  on  the  under  side  of  the  muzzle,  in  the  form  of 
oblique  openings,  which  vary  somewhat  in  figure,  according  to  the 
species.  The  fins  generally  consist  of  two  dorsals,  two  large  pectorals, 
two  ventrals,  an  anal  fin,  and  a  caudal,  the  form  of  which  is  peculiar. 

The  portion  of  the  tail  of  the  Shark  which  supports  the  tail-fin  is 
almost  always  bent  upwards  at  an  obtuse  angle  with  the  body ;  the 
fin  itself  may  be  divided  into  three  parts — a  superior,  an  apical,  and 
an  inferior  portion;  that  which  runs  along  the  upper  surface  is  usually 
narrow  ;  that  on  the  under  surface  is  broader,  but  decreases  in  width 
to  its  point  of  junction  with  the  apical  portion,  which  is  more  or  less 
dilated  at  the  extremity  and  obliquely  truncated.  Such  is  the  most 
common  character  of  the  tail  and  tail-fin  in  the  present  fishes,  and 
one  which  is  not  found  in  any  recent  fishes  not  belonging  to  the 
Chondropterygiau  group. 

The  Male  Sharks  are  smaller,  and  differ  externally  from  the  Females 
in  possessing  two  elongated  appendages,  one  of  which  is  attached  to 
the  hinder  edge  of  each  of  the  ventral  fins,  the  uses  of  which  are  not 
known.  Some  species  of  sharks  bring  forth  their  young  alive,  whilst 
others  are  inclosed  in  oblong  semitransparent  horny  cases,  at  each  extre- 
mity of  which  are  two  long  tendrils.  These  cases  are  frequently 
found  on  the  sea-shore,  and  are  called  Sea-Purses,  Mermaids'  Purses, 
&c.  They  are  deposited,  observes  Mr.  Yarrell,  by  the  parent  shark 
near  the  shore  in  the  winter  months.  The  convoluted  tendrils, 
hanging  to  sea-weed  or  other  fixed  bodies,  prevent  the  cases  being 
washed  away  into  deep  water.  Two  elongated  fissures,  one  at  each 
end,  allow  the  admission  of  sea-water ;  and  the  young  fish  ultimately 
escapes  by  an  opening  at  the  end,  near  which  the  head  is  situated. 
For  a  short  time  the  young  shark  continues  to  be  nourished  by  the 
vitelline  fluid  contained  in  the  capsule  attached  to  its  body  by  the 
connecting  pedicle,  till  having  acquired  the  power  of  taking  food  by 
the  mouth,  the  remains  of  the  ovum  are  taken  up  within  the  abdomen, 
as  in  birds  and  some  other  animals. 

"  A  curious  peculiarity  has  been  observed  in  the  young  both  of  the 
Sharks  and  Skates  during  a  very  early  stage  of  their  existence.  From 
each  of  the  branchial  apertures  branchial  filaments  project  externally; 
each  filament  contains  a  single  minute  reflected  vessel,  in  which  the 
blood  is  thus  submitted  to  the  action  of  the  surrounding  medium. 
The  appendages  are  only  temporary,  and  the  blood  of  the  fish  is  after- 
wards aerated  by  the  true  gills.  This  very  interesting  discovery, 
which,  I  believe,  is  of  recent  date,  forcibly  reminding  us  of  the  tem- 


poral external  branchia  in  the  young  Batrachian  Reptiles  in  the 
tadpole  state,  has  been  observed  by  Mr.  Richard  Owen  in  the  Blue 
Shark  (Carchurias  glaucus);  by  Mr.  John  Davy,  in  the  Torpedo;  and 
by  Dr.  Allen  Thompson,  of  Edinburgh,  iu  the  Thornback.  Cuvier 
had  previously  noticed  it,  and,  iu  the  '  R&gne  Animal,'  has  referred  to 
a  figure,  published  by  Schneider,  of  a  very  young  shark  in  this 
condition,  for  which,  regarding  it  as  the  normal  state  of  the  fish, 
that  industrious  pupil  of  Bloch  had  proposed  the  name  of  Squalua 
ciliaris."  (Yarrell.) 

The  teeth  of  the  Sharks  are  arranged  in  several  series,  one  within 
the  other,  of  which  the  outermost  row  is  that  in  use ;  the  other  rows 
are  decumbent,  and  serve  to  replace  the  foremost  when  injured.  Their 
form  varies  much  in  the  different  species,  and  even  those  of  the  upper 
and  lower  jaw  are  often  very  dissimilar.  Though  very  variable  how- 
ever, they  most  commonly  exhibit  modifications  of  a  triangular  form, 
are  sharply  pointed,  and  have  the  lateral  edges  sharp  and  frequently 
serrated.  It  is  upon  the  modifications  observable  in  the  form  of  the 
teeth,  the  form  of  the  snout,  mouth,  and  lips,  and  of  the  caudal  fin  ; 
the  existence  or  absence  of  the  eyelid  (membraua  nictitans),  spiracles, 
and  of  the  small  depression  on  the  root  of  the  tail ;  the  situation  of 
the  branchial  oponings,  and  of  the  dorsal  fins,  &c,  that  the  various 
divisions  of  the  present  family  are  formed. 

The  Squalida  and  Raiidce  have  long  occupied  the  attention  of  Pro- 
fessor Miiller  and  Dr.  Henle,  who  have  conjointly  published  an  excellent 
work  on  these  groups,  '  Systematische  Beschreibung  der  Plagiostomen.' 
The  characters  of  the  various  genera  into  which  they  divide  the  Sharks 
are  here  given.  At  the  head  of  the  Sharks  these  authors  place  the 
Scyllia,  a  group  in  which  the  Bpecies  have  the  teeth  small  and  pointed, 
and  with  one,  two,  or  more  lateral  denticles ;  an  anal  and  two  dorsal 
fins ;  the  first  dorsal  placed  behind  or  opposite,  but  never  before  the 
abdominal  fins ;  the  spiracles  are  distinot  in  all,  and  tolerably  large  in 
most  of  them ;  the  eyelid  (membrana  nictitans)  is  wanting.  To  this 
section  belong,  as  it  would  appear,  all  the  oviparous  sharks. 

ScyUium,  Cuv. — This  genus  is  restricted  to  such  species  as  have  the 
anal  fin  placed  nearer  to  the  head  than  the  second  dorsal  fin.  Eleven 
species  are  known,  of  which  three  are  found  on  the  British  coast : 
the  Small  Spotted  Dog-Fish  (S.  canicula),  the  Large  Spotted  Dog-Fish 
(S.  catulus),  and  the  Black-Mouthed  Dog-Fish  (S.  mdaaostomwa). 
(Yarrell.) 

Pristiurus,  Bonap.,  differs  from  Scyllium  in  having  a  long  snout, 
and  also  in  possessing  a  series  of  larger  scales,  arranged  like  the  teeth 
of  a  saw  on  the  upper  edge  of  the  tail.    It  contains  but  one  species. 

Ckiloscyliium. — In  this  genus  the  anal  fin  is  placed  farther  back 
than  the  second  dorsal,  and  the  last  branchial  opening  approximating 
to  the  fourth.  The  under  lip  is  broad  and  membranaceous,  and 
separated  from  the  skin  of  the  throat  by  a  kind  of  furrow ;  the  upper 
nasal  valve  bears  a  cirrhus.    Four  species  are  known. 

JJemiscyllium,  Miiller  and  Henle. — Here  the  situation  of  the  fins  is 
the  same  as  in  Ckiloscyliium ;  the  nose  and  mouth  as  in  Scyllium. 
One  species. 

Crossorhinus,  Miiller  and  Henle. — Remarkable  for  a  great  number 
of  small  membranaceous  lobules  situated  between  the  nostrils  and 
the  first  branchial  opening.  The  mouth  is  nearly  at  the  extremity  of 
the  muzzle ;  the  two  dorsal  fins  are  placed  towards  the  posterior  end 
of  the  animal,  the  first  of  them  being  situated  above,  and  a  little 
behind  the  abdominal  fins.  This  genus  is  founded  on  the  Squalus 
lobatus  of  Bloch,  the  only  known  species. 

Ginglyrnostoma,  Miiller  and  Henle. — It  has  small  spiracles ;  the  two 
last  branchial  openings  approximating  to  each  other;  the  first  dorsal 
fin  above  the  abdominal  fins,  and  the  second  dorsal  opposite  the  anal. 
In  adult  specimens  the  inferior  part  of  the  fold  bordering  the  corners 
of  the  mouth  is  distinctly  separated  from  the  skin  of  the  lower  jaw 
by  a  vertical  furrow.  The  number  of  lateral  denticles  to  the  teeth  is 
four  on  each  side.    One  species. 

Stegostoma,  Miiller  and  Henle. — In  this  genus  the  first  dorsal  fin 
begins  a  little  before  the  abdominal  ones.  The  branchial  openings 
are  as  in  Chiloscyllium.  A  large  and  thick  wreath  or  rim  conceals 
the  upper  jaw,  and  the  opening  of  the  mouth,  which  is  placed  trans- 
versely :  the  nasal  valves  are  reduced  to  lateral  edges  of  this  wreath. 
The  teeth  are  in  the  form  of  trifid  leaves.  Type  and  only  species  of 
the  genus,  Squalus  fascialus,  Bloch,  Schn. 

The  second  division  of  Sharks  contains  species  having,  like  the 
Scyllia,  an  anal  and  two  dorsal  fins,  and  five  branchial  openings ;  but 
the  first  dorsal  fin  is  always  placed  between  the  pectoral  and  abdominal 
fins. 

A  large  group  is  distinguished  by  the  possession  of  a  membrana 
nictitans,  by  the  situation  of  the  second  dorsal  fin,  which  is  opposite 
the  anal  one,  and  by  the  situation  of  the  branchial  openings,  the  last 
or  last  two  of  which  are  always  placed  above  the  base  of  the  pectoral 
fins.    They  are  divided  as  follows  : — 

A.  Without  Spiracles. 
a.  Teeth  flat,  sharp,  the  edges  serrated  or  smooth. 
1.  Carcharias,  Cuv. — Teeth  flat,  sharp,  and  serrated  on  each  side, 
either  in  the  upper  jaw  only,  or  in  both  jaws.  Spiracles  are  never 
met  with  in  the  adult  specimens,  though  the  rudiments  of  these  organs 
may  be  observed  in  the  foetus  of  a  few  species.  Twenty  species 
of  this  genus  are  known,  three  of  which  are  British  :  C.  glaacus, 
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tho  liluo  Shark,  C.  vulgaris,  the  White  Shark,  and  C.  vulpes,  tho  Fox- 
Shark,  Thresher,  Sea-Fox,  or  Sen-Ape. 

2.  Scoliodon,  Mullor  and  llenle,  didcrs  only  in  having  tho  tooth  of 
both  jaws  aliko :  the  points  of  these  teeth  are  directed  towards  the 
corners  nf  the  mouth  ;  their  edge,  in  smooth,  and  they  liavo  a  truncated 
protuberance,  which  is  either  smooth  or  indented  on  tho  exterior  side 
of  tho  base.    Five  species. 

3.  Zygcena,  Cuv. — The  species  of  this  genus  aro  remarkable  for 
having  the  sides  of  tho  head  greatly  produced  in  a  horizontal  direction, 
from  which  circumstance  they  havo  receivod  the  names  of  Hammer- 
1 1  ended  Sharks.  The  teeth  are  as  in  Scoliodon,  but  in  adult  specimens 
they  are  distinctly  serrated.  Three  species  aro  known.  Z.  malleus, 
the  Hammer- Headed  Shark,  is  taken  on  tho  coasts  of  Britain. 

These  three  genera  have  the  valve  of  the  intestine  longitudinal  and 
rolled,  an  incision  near  the  extremity  of  the  elongated  upper  lobe  of 
the  caudal  tin,  and  a  small  dimple  at  the  root  of  the  fin. 

b.  Teeth  pointed,  and  with  lateral  Denticles,  as  iu  Scyllium. 

1.  Trianodon,  Mullor  and  Henle. — Teeth  with  a  denticle  on  each 
side,  which  on  the  exterior  side  of  most  of  those  of  the  lower  jaw 
is  double.  Caudal  fin,  as  in  Carcharias,  with  a  dimple  at  the  root. 
One  species. 

2.  Leptocharias,  Andrew  Smith. — Teeth  numerous,  one  or  two 
lateral  deuticulations  on  each  side.  The  dimple  near  the  caudal  fin 
wanting,  and  the  inferior  lobe  of  the  fin  scarcely  indicated.  The 
nasal  valve  elongated  into  a  cirrhus.    One  species. 

B.  Possessing  Spiracles. 
a.  Teeth  flat,  sharp,  serrated  or  not  serrated. 

1.  Qaleocerdo,  Muller  and  Henle. — Teeth  strongly  serrated  on  the 
exterior  edge,  finely  on  the  interior.  Spiracles  small.  A  dimple  on 
the  root  of  the  tail :  the  upper  lobe  of  the  caudal  fin  elongated,  with 
two  incisions.  Valve  of  the  intestines  short,  as  in  Carcharias.  Two 
species. 

2.  Loxodon,  Muller  and  Henle.— Teeth  without  serrature,  as  in 
Scoliodon.  Spiracles  very  small.  Valve  of  intestine,  dimple  of  the 
tail,  and  caudal  fiu,  as  in  the  preceding  genus ;  but  the  upper  lobe 
of  that  fin  with  only  one  incision.    One  species. 

3.  Galcus,  Cuv. — Teeth  in  both  jaws  serrated  on  the  exterior  edge, 
inclined  outwardly.  Tail  as  in  Carcharias,  but  wanting  the  dimple. 
Valve  of  intestine  spiral.  One  species  is  known,  Q.  vulgaris,  the 
Common  Tope,  and  this  frequents  the  British  seas. 

b.  Teeth  pointed  as  in  Scyllium. 
Triakis,  Muller  and  Henle. — Teeth  as  in  Tricenodon.    Dimple  of  the 
tail  wanting :  the  inferior  lobe  of  the  caudal  fin  not  distinct.  One 
species. 

c.  Teeth  pavement-like,  or  presenting  a  general  continuity  of 

surface,  as  in  the  Skates. 

Mustelus,  Cuv. — Spiracles  large.  Inferior  lobe  of  the  caudal  fin 
very  short.  Membrana  nictitans  rudimental.  Valve  of  intestine 
spiral.  One  species  is  known,  M.  Iwvis,  the  Smooth-Hound,  and  is 
recorded  as  British. 

The  remaining  genera  have  no  trace  of  the  membrana  nictitans, 
and  belong  to  the  second  section  Lamnoidea,  which  have  the  branchial 
openings  large,  all  situated  before  the  pectoral  fins.  Spiracles  small. 
Caudal  fin  in  the  form  of  a  crescent,  with  a  lateral  keel  and  a  distinct 
dimple,  and  the  small  anal  and  second  dorsal  fins  opposite  each  other. 

1.  Lamna,  Cuv. — Head  pointed,  conic;  spiracles  extremely  small ; 
teeth  long,  pointed,  with  two  lateral  denticles,  indistinct  or  wanting 
in  young  individuals.  The  third  tooth  of  the  upper  jaw,  sometimes 
also  the  fourth  or  fifth,  smaller  than  the  rest.  There  are  two  species, 
one,  L.  cornubica,  the  Porbeagle,  or  Beauman's  Shark,  occurs  on  the 
British  coasts. 

2.  Oxyrrhina,  Agassiz. — Teeth  long  and  thick,  like  nails,  without 
lateral  denticles,  the  anterior  ones  introverted ;  the  third  tooth  of  the 
upper  jaw  small  and  short.    Two  species. 

3.  Carcharodon,  Andr.  Smith. — Teeth  as  in  Carcharias,  serrated  on 
both  edges ;  the  third  tooth  of  the  upper  jaw  smaller.    One  species. 

4.  Selachus,  Cuv. — Teeth  very  small,  narrow,  conic,  and  numerous  ; 
snout  short.  One  species,  the  S.  maximus  of  Le  Pelerin,  the  Basking 
Shark  of  Yarrell's  '  British  Fishes.'    It  is  found  in  British  seas. 

5.  Rineodon,  Andr.  Smith. — Teeth  exceedingly  small,  pointed ; 
mouth  at  the  apex  of  the  snout. 

The  following  three  genera  differ  as  much  from  each  other  as  from 
the  preceding  group,  and,  in  the  opinion  of  Messrs.  Muller  and  Henle, 
should  in  a  system  be  regarded  as  the  types  of  families. 

Triglochis,  Muller  and  Henle. — Branchial  openings  large,  spiracles 
small,  as  iu  Lamna.  The  first  dorsal  fin  stands  before  the  abdominal 
fins  :  the  second  dorsal  between  the  abdominal  and  anal  fins,  and  they 
ii  e  all  tolerably  large ;  teeth  long,  pointed,  with  one  lateral  denticle, 
or  two  on  each  side.  This  is  probably  the  genus  Odontaspis  of 
Agassiz. 

Alopecias. — Head,  dorsal  and  anal  fins,  and  spiracles,  as  in  Lamna; 
but  the  branchial  openings  small,  and  the  last  above  the  pectoral  fins  ; 
the  upper  lobe  of  the  caudal  fin  extremely  elongated ;  a  dimple  on  the 
tail,  but  no  lateral  keel ;  teeth  sharp,  triangular,  without  serrature  or 
protuberance ;  intestinal  canal  spiral.    One  species. 

Cestracion. — Branchial  openings  as  in  Alopecias;  second  dorsal  fin 
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between  tho  anal  and  abdominal  ones,  like  Triglochis;  spiracles  small  ; 
teeth  arranged  in  pavement ;  tho  anterior  rows  small  and  pointed  ;  a 
bony  spino  before  each  dorsal  fin.    One  species. 

The  third  division  of  Sharks  comprises  thoso  species  which,  like  the 
preceding  divisions,  have  an  anal  fin,  but  they  havo  only  one  dorsal. 
It  contains  two  genera,  which  are  distinguishable  by  the  number  of 
branchial  openings.  They  are  the  Ucxanchm  and  Jleptanvhus  of 
Uafinesque.  In  tho  former  genus  thero  are  six  branchial  openings, 
and  in  tho  latter  seven. 

In  the  fourth  division  thero  is  no  anal  fin;  the  membrana  nictitans 
is  wanting,  but  the  spiracles  are  present.  It  is  divided  into  two 
groups,  according  to  the  presence  or  absence  of  certain  bony  spines. 
The  first  is  called  Acanthorhinus  by  De  Blainville,  and  contains  species 
which  are  provided  with  a  bony  spino  in  front  of  each  dorsal  fin.  It 
is  divided  into  four  genera. 

1.  Acanlhias,  Bonap. — Teeth  alike  in  both  jaws,  with  a  transverse 
edge,  the  point  directed  outwardly.  Four  species,  one  occurs  on  the 
British  coasts,  A.  vulgaris,  the  Picked  Dog- Fish,  Bone-Doj,  or  Hoe. 

2.  Spinax,  Bonap. — Teeth  in  the  lower  jaw  as  in  the  preceding 
genus  ;  teeth  of  the  upper  jaw  with  an  elongated  point  in  the  middle 
and  two  shorter  points  on  each  side. 

3.  Centrina,  Cuv. — Teeth  of  the  lower  jaw  nearly  straight,  leaf-like, 
with  a  serrated  edge,  and  a  flat  triangular  point ;  those  of  the  upper 
jaw  also  straight,  but  more  narrow,  conic,  pointed,  and  forming  a 
cluster  in  the  central  portion  of  the  maxilla.    One  species. 

4.  Centrophorus,  Muller  and  Henle. — The  lower  teeth  with  a  trans- 
verse edge  indistinctly  serrated,  tho  point  of  each  being  directed 
towards  the  corner  of  the  mouth  :  the  point  of  the  upper  teeth  is 
directed  downwards  ;  they  are  equilateral,  and  without  any  serrature. 
One  species. 

The  group  without  spines  to  the  dorsal  fins  (Scymnus,  Cuv.)  com- 
prises three  genera  :  — 

if  Scymnus,  Muller  and  Henle. — Teeth  in  the  upper  jaw  straight 
and  narrow  ;  in  the  lower  jaw  crooked,  pyramidal,  and  equilateral. 
The  first  dorsal  fin  before,  and  the  second  behind,  the  abdominal  fins. 
Two  species,  one  of  which,  the  Greenland  Shark  (Scymnus  borealis), 
is  occasionally  found  on  the  British  coasts. 

2.  Lcemargus,  Muller  and  Henle. — Fins  situated  as  in  the  preceding 
genus.  Lower  teeth  with  a  transverse  edge,  as  in  Acanthias ;  upper 
teeth  narrow,  conic,  straight,  or  curved  outwardly.    Three  species. 

3.  Echinorhinus,  Blainv.  (Goniodus,  Agassiz).  —  First  dorsal  fin 
opposite  the  abdominal  fins.  Teeth  in  both  jaws  broad  and  low,  the 
edge  nearly  horizontal.  The  lateral  edges  with  one  or  two  transverse 
denticles.    One  species  is  British — E.  spinosus,  the  Spinous  Shark. 

The  fifth  and  last  division  contains  but  one  genus  (Squatina),  of 
which  there  are  two  species.  They  have  no  anal  fin ;  the  mouth  is 
protractile,  and  at  the  apex  of  the  muzzle.  The  eyes  are  placed  on 
the  dorsal  surface  of  the  head,  and  not  at  the  sides  as  in  other  sharks. 
The  muzzle  is  obtuse,  the  body  is  broad  and  depressed,  and  the  pec- 
toral fins  are  veiy  large.  Both  the  dorsal  fins  are  situated  behind  the 
ventrals.  To  this  genus  belongs  the  Angel-Fish  of  British  authors, 
the  Squatina  angelus  of  Dumeril,  Cuvier,  &c.  It  is  very  frequent  on 
the  southern  coasts  of  Britain. 

(Yarrell,  British  Fishes.) 

SQUALORA'IA,  a  genus  of  Fossil  Fishes.  [Fish.] 
SQUAMA,  in  Botany,  a  Scale,  is  a  term  applied  to  parts  which, 
strictly  speaking,  are  not  bracts  or  leaves,  and  are  arranged  upon  a 
plant  in  the  same  manner  as  the  scales  of  fishes  and  other  animals. 
Almost  all  the  organs  that  are  thus  designated  are  parts  of  the  plant 
which  stand  in  the  position  of  leaves,  but  are  not  develoj  e  1  sufficiently 
when  seated  on  the  stem  to  become  bracts  or  true  leaves,  or,  when 
forming  parts  of  the  flower  or  fruit,  to  become  sepals,  petals, 

SQUATAROLA.  [Charadhiadje.] 
SQUATINA.  [Squalid*;.] 
SQUID.  [Cephalopoda.] 
SQUILL,  SQUILLA.  [Scilla.] 
SQUILLA.  [Stomapoda.] 
SQUILLERICHTHUS.  [Erichihos.] 
SQUIRRELS.  [SciiiRiDiE.] 

STA'AVIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Bruniacea,  which  was  so  named  by  Thunberg  after  Staaf,  one  of  the 
botanical  correspondents  of  Liunoeus.  The  genus  consists  of  several 
small  shrubs,  which  are  indigenous  at  the  Cape  of  Good  Hope,  and  are 
remarkable  for  their  flowers  being  arranged  in  heads  resembling  those 
of  some  of  the  Composite.  Calyx  with  the  lower  part  of  its  tube 
attached  to  the  ovary  ;  petals  5,  stamens  5,  inserted  into  the  calyx ; 
capsule  crowned  by  the  calyx,  dioecious,  cocci  bivalved  at  the  apex, 
and  1-seeded.  A  few  specimens  are  cultivated  in  our  greenhouses,  and 
may  be  propagated  from  cuttings  iu  sand  covered  with  a  bell-glass. 

STACHYS  (from  araxvs,  a  spike),  the  name  of  a  genus  of  Plants 
belonging  to  the  natural  order  Lamiaceo?,  or  Labiate.  It  has  a  5- 
toothed,  10-ribbed,  nearly  equal,  aeumiuate,  subcampanulate  calyx ; 
a  corolla  with  the  tube  as  long  as  the  calyx,  or  longer ;  upper  lip  erect, 
or  spreading,  a  little  arched  ;  lower  lip  usually  longer,  spreading,  and 
3-lobed  ;  the  middle  segment  large,  eutire,  or  emarginate ;  4  stamens ; 
bifid  style  with  stigmas  at  each  apex ;  fruit  an  achenium.  The  speciea 
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are  very  numerous,  above  100  being  enumerated.  They  are  herbs  or 
under-shrubs,  with  their  flowers  arranged  in  whorls.  The  majority  of 
them  are  European  plants. 

S.  betonica,  Common  Betony.  Stems  erect,  rather  pilose;  lower 
leaves  on  long  petioles,  and  crcnatcd ;  upper  leaves  sessile,  toothed  ; 
uppermost  ones  linear,  quite  entire  ;  whorls  many-flowered  ;  bracts 
ovate;  corolla  twice  as  long  as  the  calyx.  This  species  is  the  Betonica 
officinalis  of  Linnaeus.  It  is  now  a  species  of  the  genus  Stachys,  but 
it  was  formerly  a  species  of  the  genus  Betonica  ;  but  the  characters 
which  constituted  the  difference  between  the  latter  and  the  former 
having  been  considered  too  trifling  to  constitute  separate  genera,  the 
genus  Betonica  has  been  abolished  by  later  botanists.  The  Common 
Betony  is  a  native  of  Europe  and  some  parts  of  Asia,  inhabiting  woods, 
heaths,  and  pastures.  It  is  very  plentiful  in  Great  Britain.  It  was 
formerly  much  used  in  medicine,  and  is  now  a  popular  remedy  for 
some  complaints.  When  taken  fresh  it  is  said  to  possess  intoxicating 
properties.  The  leaves  have  a  rough  bitter  taste,  and  are  slightly 
aromatic.  The  roots  are  nauseous  and  very  bitter,  and  when  taken 
act  as  purgatives  and  emetics. 

S.  lanata,  Woolly  Woundwort.  Whole  plant  clothed  with  dense 
silky  wool ;  leaves  oblong,  narrowed  at  both  ends  ;  floral  leaves  small, 
the  upper  ones  of  which  are  shorter  than  the  whorls ;  whorls  many- 
flowcred  ;  bracts  linear-lanceolate,  the  same  length  as  the  calyx ;  calyx 
incurved,  toothed ;  corolla  woolly.  This  plant  is  a  native  of  Europe, 
in  the  neighbourhood  of  the  Mediterranean.  Dr.  Sibthorp  found  it  in 
Laconia,  where  it  is  called  2rax<is  by  the  modern  Greeks.  This  plant 
is  remarkable  for  its  woolly  covering,  as  well  as  the  S.  Qermanica 
(German  Woundwort),  on  which  account  they  have  been  introduced 
into  our  gardens.  Many  other  species  are  covered  with  hairs  so  as 
to  give  them  a  powdery-looking  woolly  character,  as  the  S.  alpina, 
S.  Italica,  &c. 

S.  coccinea,  Scarlet  Hedge-Nettle.  Stem  erect,  clothed  with  soft 
■villi;  herbaceous  ovato-lanceolate  pctiolate  leaves;  flowers  G  in  a 
whorl ;  corolla  pubescent,  three  times  as  long  as  the  tube.  This  is 
the  most  beautiful  species  of  the  genus,  having  large  dark  scarlet 
flowers  an  inch  in  length.  It  is  a  native  of  Chili  and  Peru.  It  must 
be  cultivated  as  a  greenhouse  plant,  and  is  readily  increased  by 
cuttings  or  parting  its  roots. 

S.  palustris,  Marsh  Woundwort,  or  Clown's  Ail-Heal.  Stems  erect, 
pubescent,  herbaceous  ;  leaves  subsessile,  oblong,  crenated,  wrinkled, 
hispid;  whorls  with  Cor  more  flowers;  calyx  with  lanceolate  acute 
teeth  ;  corolla  twice  as  long  as  the  calyx.  It  has  pale  purple  flowers, 
with  a  variegated  lower  lip  of  the  corolla.  This  plant  is  a  native  of 
Europe,  Asia,  and  North  America.  It  is  abundant  in  watery  places, 
by  road-sides,  in  meadows,  and  corn-fields  in  Great  Britain.  It  is 
called  Clown's  All-Heal  by  Gerard.  The  young  shoots  and  the  roots 
also,  when  cooked,  form  an  excellent  esculent.  On  the  farm  it  is  a 
weed  that  should  be  well  looked  after,  as  it  exhausts  the  soil  and 
increases  very  rapidly. 

S.  sylvatica,  the  Hedge  Woundwort,  is  another  common  British 
species,  differing  from  the  last  in  having  stalked  leaves  which  are 
cordato-ovate  shaped.  It  inhabits  woods,  hedges,  and  shady  places. 
This  herb  is  very  pungent,  and  has  an  unpleasant  fetid  smell. 

S.  Corsica,  Corsican  Woundwort.  Procumbent,  pilose;  leaves  with 
petioles;  flowers  in  2-4-flowered  whorls  ;  corolla  twice  as  long  as  the 
calyx,  lower  lip  large.  This  is  a  pretty  little  plant  worthy  of  culti- 
vation. It  has  downy,  rosy-white,  or  pink  flowers,  which  are  large 
for  tho  size  of  the  plant.  It  is  a  native  of  corn-fields  in  Corsica  and 
Sardinia. 

S.  lavandulcefolia,  Lavender-Leaved  Woundwort.  Leaves  of  the 
stem  oblong,  lanceolate  with  petioles,  floral  leaves  sessile ;  whorls  2-6- 
flowered;  teeth  of  calyx  longer  than  corolla.  It  is  a  native  of  the 
Caucasus,  in  dry  stony  places.  It  is  shrubby  in  its  habit,  and  is  well 
adapted  for  rock-work. 

STACHYTARPHA  (from  crTaxur,  a  spike,  and  rap^s,  dense),  the 
name  of  a  genus  of  Plants  belonging  to  the  natural  order  Verbenacece. 
It  is  known  by  its  tubular  4-toothed  calyx  ;  hypocrateriform  unequal 
5-cleft  corolla  with  a  curved  tube  ;  4  stamens,  2  of  which  are  fertile. 
The  species  are  natives  of  South  America  and  the  West  India  Islands. 
Many  of  them  have  been  described  as  Vervains,  but  they  are  distinct 
from  that  genus.  They  are  herbaceous  or  shrubby,  and  many  of  them 
are  handsome  plants. 

<S.  Jamaicensis,  Jamaica  Bastard- Vervain,  is  an  under  shrub,  with 
scattered  hairy  branches ;  leaves  nearly  two  inches  long,  oblong-ovate, 
coarsely  and  sharply  serrated,  quite  entire  at  the  base,  with  the 
midrib  beset  with  hairs ;  the  spike  is  dense,  bearing  flowers  of  a 
lilac  colour,  and  having  ovate  bracts  which  are  shorter  than  the  calyx. 
This  plant  is  a  native  of  the  West  India  Islands,  and  has  there  a 
reputation  something  like  that  which  distinguished  our  common 
Vervain. 

STACKHOUSIA.  [Stackhousiace2e.] 

STACKHOU'SIACE^E,  Slackhousiads,  a  small  order  of  Plants 
belonging  to  the  Syncarpous  group  of  Polypetalous  Exogens.  They 
are  herbaceous  plants,  with  simple,  entire,  alternate,  sometimes  minute 
leaves,  with  lateral  very  minute  stipules.  The  flowers  are  arranged 
in  spikes,  each  flower  having  3  bracts.  The  calyx  is  1-leaved,  5-cleft, 
equal,  tube  inflated  ;  petals  5,  arising  from  the  top  of  the  tube  of  the 
calyx,  the  claws  forming  a  tube  which  is  longer  than  the  calyx  ; 


stamens  5,  arising  from  the  throat  of  the  calyx  ;  ovary  superior  3-5- 
lobed;  fruit  dry,  with  albuminous  seeds  and  erect  embryo.  This 
order  was  constituted  by  Brown,  and  its  nearest  relations  are  with 
Cclastracece  and  Euphorbiacea:.  From  the  first  it  differs  in  the  posses- 
sion of  stipules,  the  cohesion  of  the  petals,  and  the  deep-lobed  ovary  ; 
from  the  last,  iu  tho  structure  of  the  fruit,  and  in  the  position  of 
the  seeds.  All  the  species  are  natives  of  Australia.  The  only  genus 
of  the  order  at  present  is  Stackhousia,  which  was  named  in  honour  of 
John  Stackhouso. 


Stackhousia  monogyna. 
1,  Spike  with  flowers  ;  2,  cutting,  with  leaves;  3,  calyx,  corolla,  and  bracts  ; 
4,  petals,  showing  their  union  to  for:n  a  tube ;  5,  stamens  arising  from  calyx  ; 
C,  ovary  and  styles. 

STAG.  [CERVIDiE.] 

STAG-BEETLES.  [Lucanid.e.] 

STA'GMAlilA,  a  genus  of  Plants  belonging  to  the  natural  order 
Terebinthacecs.  It  was  named  by  Mr.  W.  Jack,  assistant-surgeon  iu  the 
East  India  Company's  service,  and  author  of  '  Malayan  Miscellanies' 
from  the  Greek  word  arayixa.,  '  a  dropping  fluid.'  The  tree  S.  verni- 
cifi.ua,  which,  is  the  Arbor  vernicis  of  Rumphius,  and  the  Kayo  Rangas 
of  the  Malays,  is  full  of  acrid  resinous  juice,  and  is  a  native  of  the 
Eastern  Islands,  but  not  very  abundant  in  Sumatra,  though  occa- 
sionally found  in  the  neighbourhood  of  rivers. 

The  calyx  is  tubular,  with  the  limb  irregularly  ruptured,  deciduous. 
Petals  5,  longer  than  the  calyx,  obtuse,  spreading,  subrefiexed.  Sta- 
mens 5,  alternating  with,  but  inserted  above,  the  petals  into  the  stipe- 
like torus.  Filaments  filiform,  equal  to  the  petals  in  length.  Anthers 
oblong.  Ovary  stipitate,  3-lobed,  lobes  1-seeded,  1-2  of  which  are 
usually  abortive.  Styles  1-3,  terminating  the  lobes  of  the  ovary. 
Stigmas  obtuse.  Berry  kidney-shaped,  furrowed,  1-seeded,  with  a 
warty  rind.  Embryo  exalbuminous,  erect ;  cotyledons  united ;  radicle 
incurved.  The  genus  is  nearly  allied  to  Rhus,  but  besides  the  differ- 
ence indicated  in  the  above  character,  it  has  simple  leaves,  which,  are 
without  stipules. 

The  wood  of  the  tree  is  of  a  fine  dark  colour  towards  the  centre. 
The  bark  exudes  a  resin  which  is  extremely  acrid,  causing  excoria- 
tion and  blisters  when  applied  to  the  skin ;  in  this,  as  well  as  in 
becoming  black  when  exposed  to  the  air,  it  resembles  the  Melanorrhcca, 
Cashew-Nut  Tree,  Poison-Oak,  and  many  others  of  the  Terebinthaccoz. 
According  to  Rumphius,  this  tree  yields  the  celebrated  Japan  lacquer, 
or  varnish,  and  he  considers  it  the  same  with  that  of  Siam  and 
Tonquin.  Loureiro  however  represents  the  latter  to  be  the  produce 
of  an  Augeia.  Mr.  Jack  says  the  varnish  of  Siam  and  Cochin-China 
is  probably  the  be3t,  but  that  of  Celebes  and  of  Java,  which  is  the 
produce  of  this  tree,  is  also  employed  for  the  same  purposes,  and  can- 
not be  much  inferior,  as  it  bears  an  equally  high  price.  Rumphius 
says  the  exhalations  of  this  tree  are  considered  noxious,  and  the  people 
of  Macassar,  and  of  other  parts  of  Celebes  in  particular,  entertain 
such  dread  of  it,  that  they  dare  not  remain  long  under  it,  much  less 
repose  under  its  shade.  As  however  it  furnishes  the  celebrated 
varnish,  the  Chinese  and  Toukinese  boldly  repair  to  the  tree,  but 
employ  caution  in  collecting  the  resin.  This  they  do  by  inserting 
into  the  trunks  two  pieces  of  bamboo,  sharpened  at  their  points,  in 
such  a  manner  as  to  penetrate  the  bark  in  a  somewhat  oblique  direc- 
tion. These  remain  all  night,  and  are  extracted  before  sunrise  the 
next  morning,  the  trees  yielding  no  juice  during  the  day.  This  fluid 
resin  bears  a  high  price,  being  sold  in  Tonkin  and  Camboja  for  30,  50, 
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or  CO  dollars,  tho  pocul  of  about  133  lbs.,  but  in  many  of  tho  provinces 
of  China  for  200  or  300  dollars. 

Tbo  varnish  is  propnred  for  use  by  boiling  it  with  an  equal  weight 
of  tli9  oil  of  Tang-yhu,  which  in  a  Chinese  tree  allied  to  tho  A/imu- 
t<>l>s  Elt  vi/i,  from  whose  fruit  an  oil  is  prepared.  Tho  proportions 
are  varied  according  to  the  purposes  for  which  tlio  varnish  i-.  required. 
Boniotimcs  dry  pigments  are  added  for  tho  sake  of  rod  or  other 
colours.  The  Japanese  aro  tho  most  skilful  in  preparing  and  orna- 
menting nil  kinds  of  work  with  this  varnish,  and  their  black  lacquered 
works  aro  convoyed  to  all  parts  of  tho  world. 

(Jack,  Malm/an  t)l isretlinn/,  No.  :!,  reprinted  by  Sir  W.  Hooker.) 

STALACTITE  and  STALAGMITE.  Stalaotitic  Carbonate  of 
Liuio  occurs  chiefly  in  long  masses  suspended  from  the  roofs  of 
caverns  in  limestone  rocks.  Stalactites  appear  to  be  continually  form- 
ing ;  water  containing  carbonato  of  lime  hold  in  solution  by  carbonic 
acid,  trickling  through  crevices  in  the  roofs  of  the  caverns,  gradually 
during  its  exposure  to  the  air  loses  its  carbonic  acid,  and  consequently 
deposits  its  carbonato  of  lime;  the  water  passing  over  the  portion 
first  deposited  gradually  adds  to  it,  and  eventually  gives  tho  carbonate 
of  lime  its  great  length  and  stalactitic  character.  Tho  flatter  deposits, 
cidled  stalagmites,  are  formed  on  tho  floor  of  the  cavern  by  the  water 
there  depositing  that  portion  of  its  carbonato  of  lime  which  is  not 
separated  during  the  formation  of  the  stalactite.  Stalactitic  Carbon- 
ale  of  Lime  is  met  with  in  the  veins  of  lead-ore  in  Durham  and 
Northumberland.  Caverns  are  sometimes  nearly  filled  with  these 
deposits,  which  in  some  cases  are  of  very  large  dimensions.  The  most 
remarkable  instances  of  their  occurrence  in  Britain  are  in  the  cavern  at 
Castleton  in  Derbyshire,  and  Macallaster  Cave  in  the  Isle  of  Skye. 
The  grotto  of  Antiparos  in  the  Archipelago,  the  Woodman's  Cave  in 
tho  llarz  in  Germany,  and  that  of  Auxelle  in  France,  aro  striking 
instances  of  their  formation  in  other  countries. 

Besides  the  occurrence  of  this  variety  of  carbonate  of  lime  in  the 
stalactitic  form,  it  is  sometimes  met  with  reniform  and  tabular,  and 
in  other  imitativo  shapes.  The  fracture  is  sometimes  perfectly  lamel- 
lar, occasionally  fibrous,  the  fibres  diverging  from  a  centre,  with  a 
pearly  or  silky  lustre,  and  sometimes  resinous  or  waxy.  The  colour 
varies  from  white  to  grayish,  brown,  red,  and  yellowish-white.  Opaque, 
but  frequently  trausluceut. 

Tho  Oriental  Alabaster,  much  employed  by  the  ancients  in  statuary 
and  the  formation  of  vases,  appears  to  be  of  stalactitic  origin. 

STALAGMITES  (from  maKa.yiJ.6s,  a  dropping),  the  name  of  a  genus 
of  Plants  belonging  to  the  natural  order  Clusiacca,  or  GiUlifcrce.  It 
has  polygamous  or  bisexual  flowers ;  4-5  sepals,  which  are  persistent 
and  bractless ;  5  petals  alternating  with  the  sepals ;  4-5  united  sta- 
mens, the  bundles  flat,  elongated,  and  divided  at  the  apex  into  several 
short  antheriferous  portions  opposite  to  the  petals,  and  alternating 
with  5  large  truncated  glands;  the  authers  are  2-celled,  bursting 
longitudinally ;  the  ovary  is  3-5-celled,  with  1  ovulo  in  each  cell ; 
stigma  3-5-lobed  ;  the  fruit  a  berry.  The  species  are  trees  natives  of 
the  East  Indies  and  Ceylon,  and  belong  to  the  family  which  produces 
the  gamboge  of  commerce.  Dr.  Wight  states  that  one  of  the  species, 
the  S.  ovifvlia,  which  is  a  native  of  Ceylon,  yields  a  true  gamboge, 
which  is  employed  in  commerce.  It  is  known  by  its  oval  shiniug 
leaves,  its  lateral  fascicled  flowers,  male  and  hermaphrodite  mixed. 
Its  anthers  are  arranged  in  0  or  8  bundles,  and  it  possesses  a  3-celled 
1-3-seeded  ovary. 

STAMENS,  in  Botany,  the  organs  which  constitute  the  last  whorl 
but  one  of  the  series  which  form  the  flower  in  plants,  the  pistil  with 
its  parts  forming  the  last  or  innermost  whorl.  These  organs  were 
called  by  the  older  botanists  Apices,  and  by  English  writers  Chives. 
They  constitute  the  male  organs  of  the  flower,  and  are  formed  prin- 
cipally of  cellular  tissue.  They  are  composed  in  most  cases  of  three 
parts  :  1,  the  Filament,  a  long  slender  orgaD,  on  the  summit  of  which 
is  placed — 2,  the  Anther,  which  is  a  little  case,  mostly  double,  con- 
taining— 3,  the  Pollen,  which  is  composed  of  little  grains  constituting 
the  fructifying  influence  of  the  plant. 

The  Stamen,  iu  theoretical  Botany,  is  considered,  as  well  as  the 
other  parts  of  the  flower,  a  modification  of  the  leaf.  Although  its 
form,  structure,  and  functions  differ  so  much  from  the  leaf,  it  is  not 
difficult  to  point  out  the  series  of  modifications  by  which  the  one  is  con- 
verted into  the  other.  In  many  plants  the  leaves  cannot  be  distin- 
guished near  the  flowers  from  the  bracts,  and  these  again  cannot  be 
distinguished  from  the  sepals  forming  the  calyx ;  whilst  the  calyx 
often  insensibly  passes  into  the  corolla,  and  parts  of  flowers  are  often 
seen  possessing  both  the  characters  of  sepals  and  petals.  In  the  case 
of  the  White  Water-Lily,  a  good  example  is  offered  of  the  passage  of 
petals  into  stamens,  thus  completing  the  series  of  changes  from  leaves 
to  stamens.  In  this  plant  a  gradual  contraction  of  the  inner  petals 
is  seen  to  take  place  at  their  upper  parts,  the  cellular  tissue  becomes 
coloured,  and  partakes  of  the  character  of  polleu-graius,  and  these 
changes  become  more  and  more  decided  till  the  whorl  of  stamens  is 
fuily  established  in  the  centre  of  the  plant.  Many  other  plants  might 
bs  cited  as  affording  examples  of  the  same  changes,  as  Calycanthus, 
Illiciu.m,  &c.  These  changes  occur  naturally  in  the  above  plants,  but 
a  more  decided  exemplification  of  the  conversion  of  these  orgaus  will 
be  found  in  what  are  called  monstrous  or  double  flowers,  which  are 
the  result  of  cultivation.  If,  for  instance,  a  garden  rose  is  taken,  it 
will  be  found  that  the  natural  position  of  the  stamens  in  this  flower 


is  occupied  by  petals,  nud  in  many  tho  character  of  half-htamcn  and 
half  petal  may  bo  clearly  seen.  In  other  double  flowers  the  namo 
backward  change  may  be  observed  of  petals  into  sepals,  and  mo  on. 

In  tho  change  that  has  thus  taken  place  of  the  leaf  into  the  stamen, 
the  filament  of  the  latter  represents  tho  midrib  of  the  former,  whilst 
tho  anther  anil  its  pollen  aro  modifications  of  the  lamina  and  cellular 
tissue  of  the  leaf.  It  Is  well  known  that  tho  cellular  tissue  of  tho 
upper  and  under  surface  of  tho  leaf  differs  very  considerably,  ami  it  is 
to  these  pacta  that  the  anterior  and  posterior  cells  of  the  anther  aro 
analogous.  On  this  point  Schleideu  has  proposed  the  questions  as  to 
whether  there  is  any  Corresponding  difference  in  the  character  of  tho 
pollen  in  tho  anterior  and  posterior  cells;  whether  they  posse  s  tho 
power  of  fructifying  ;  and  whether  in  dioecious  plants  it  might  not 
be  ascertained  that  tho  one  produced  pollen  grains  that  would 
engender  male  einbryoes,  and  the  other  grains  that  would  produce 
female  embryoes. 

In  their  normal  position  in  the  flowor  the  first  row  of  stamens  are 
always  alternate  with  the  petals;  and  as  these  organs  are  alternate 
with  tho  sepals,  tho  stamens  are  opposite  the  hitter.  If  there  is  a 
second  row  of  stamens,  they  will  be  alternate  with  tho  first,  and  thus 
of  course  opposite  the  petals.  It  however  frequently  happens,  as  in 
the  primrose,  that  there  is  ouly  one  row  of  stamens,  and  yet  opposite 
the  petals.  In  such  cases  the  anomaly  is  accounted  for  by  supposing 
that  the  first  row  has  not  been  developed,  and  consequently  the  second 
stand  in  their  original  position,  that  is,  alternate  with  the  aborted 
row.  When  there  are  only  five  petals  and  ten  stamens,  as  in  Silene, 
the  latter  are  supposed  to  form  a  doublo  row. 

The  stamens  are  said  to  arise  from  various  parts  of  the  flower,  and 
according  to  the  part  of  the  flower  from  which  they  arise  terms  have 
been  applied  to  express  this  origin,  which  are  of  great  importance  in 
systematic  botany.  When  tho  stamens  arise  from  (or,  as  it  is  often 
expressed,  are  inserted  into)  the  calyx  or  corolla,  they  are  said  to  be 
Perigynous ;  when  they  arise  from  under  the  pistil  or  ovary,  Hypo- 
gynous  ;  when  from  the  pistil  itself,  Epigynous.  The  classes  and  sub- 
classes of  the  natural  system  of  Jussieu  are  subdivided  according  to 
the  existence  of  these  distinctions  iu  the  families  of  plauts.  The 
above  terms  however  must  not  be  supposed  to  express  the  fact  that 
the  stamens  do  really  originate  in  the  parts  from  which  they  are  said 
to  arise  or  are  inserted  into.  The  fact  is,  the  stamens  always  arise 
from  a  point  in  the  axis  of  the  flower  between  the  petals  and  ovary  ; 
and  when  attached  to  these  or  other  parts,  it  must  only  be  looked 
upon  as  an  adhesion  of  one  organ  to  another.  Thus  when  it  is  taid 
that  the  stamens  are  inserted  into  the  calyx  of  the  flower  of  the 
apple,  it  is  meant  that  they  adhere  to  the  calyx  up  to  a  certain  point, 
from  whence  they  appear  to  rise.  The  same  must  be  said  of  their 
connection  with  other  parts. 

The  Filament  of  the  Stamen  i3  the  representative  of  the  petiole  or 
midrib  of  the  leaf,  and  in  structure  and  function  resembles  that 
organ,  and  is  not  any  more  essential  to  the  existence  of  the  stamen 
than  the  petiole  is  to  the  leaf.  It  is  composed  of  very  delicate 
cellular  and  woody  tissue,  with  which  arc  intermixed  a  few  bundles 
of  spiral  vessels.  It  is  mostly  filiform  and  cylindrical  in  shape,  and 
in  most  instances  without  colour.  In  some  plants,  as  the  C'anna,  and 
iu  the  whole  of  Zingiberacca,  the  filaments  are  hardly  distinguishable 
from  petals  except  in  the  possession  of  anthers  at  their  apex. 

The  filaments  are  often  combined  into  a  single  mass,  the  anthers 
being  separate ;  when  this  is  the  case,  they  are  said  to  form  a  brother- 
hood, and  the  term  Adelphia  is  applied  to  them.  When  there  is 
only  one  such  combination,  the  stamens  are  said  to  be  Monadelphous, 
as  in  Geranium  ;  when  there  are  two  such  unions,  or  even  if  only 
one  stamen  is  separated  from  tho  rest,  they  are  called  Diadelphous, 
as  in  Fumaria,  Vicia,  Lalhyrus,  &c.  ;  when  there  are  more  thau  two, 
as  in  Hypericum  and  Melaleuca,  they  are  Polyadelphous.  The  fila- 
ments are  sometimes  of  different  lengths;  when  two  are  tall  and  two 
are  short,  as  is  seen  in  the  whole  of  the  natural  family  Lamiacew, 
they  are  called  Didynamous  ;  if  four  are  loug  and  two  are  short,  as 
is  seen  in  the  family  of  Cruciferce,  they  are  Tetradyuamous. 

The  number  of  stamens  iu  flowers  is  expressed  by  a  Greek  numeral 
being  prefixed  to  the  word  audrous  :  thus  flowers  with  one  stamen 
are  Monaudrous  ;  with  two  stamens,  Diaudrous  ;  with  three  stamens, 
Triandrous,  and  so  on. 

It  was  on  the  number  of  stamens,  and  their  arrangement  and 
relations,  that  Linuaeus  founded  the  classes  of  his  celebrated  sexual 
or  artificial  system  of  the  arraugement  of  plants.    [System,  Sexual.] 

For  the  function  of  the  stamens,  see  IIeproduction  in  Plants  and 
Animals. 

STAPE'LIA,  the  name  of  an  extensive  and  curious  genus  of 
African  Piants,  given  to  it  by  Linnfens  in  honour  of  John  Bodseus  a 
Stapel.  This  genus  belongs  to  the  natural  order  Asclepiadacece,  and 
possesses  the  following  characters  :  —  Corolla  rotate,  5-cleft,  fleshy, 
in  the  inside  of  which  is  a  double  nectary,  consisting  of  two  rows  of 
leaves ;  the  inner  leaves,  of  which  there  are  five,  are  subulate ;  the 
outer  leaves  are  broader  and  undivided  ;  the  anthers  are  simple  at 
top ;  the  pollen  masses  are  fixed  by  their  base,  haviug  one  of  their 
edges  cartilaginous  and  pellucid;  follicles  two,  smooth;  seeds  numerous, 
comose.  Most  of  the  species  of  this  genus  are  natives  of  the  Cape 
of  Good  Hope.  They  are  succulent  plants  without  leaves,  frequently 
covered  over  with  dark  tubercles,  giving  them  a  very  grotesque 
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appearance.  From  uncertain  points  of  their  succulent  stems  large 
flowers  expand  themselves,  exhibiting  a  variety  of  colours,  and 
marked  in  the  most  grotesque  manner.  In  most  instances  the  flowers 
(rive  off  very  unpleasant  odours,  which  have  been  compared  to 
carrion,  rotten  cheese,  putrid  water,  and  other  unpleasant-smelling 
substances.  These  odours  however  have  not  prevented  their  beint; 
very  generally  cultivated  on  account  of  their  singular  and  beautiful 
flowers.  The  genus  is  at  present  imperfectly  understood,  and  many 
species  that  were  originally  referred  to  Stapelia  are  now  placed  under 
a  variety  of  other  genera,  as  Podanlhcs,  Tridentea,  Orbea,  Piaranthus,  \ 
Huernia,  &c.  The  great  diversity  in  the  form,  colour,  size,  and 
structuro  of  the  flowers  of  these  plants,  have  afforded  the  means  of 
distinguishing  a  large  number  of  species,  but  the  whole  have  a  family 
likeness  which  is  possessed  by  few  genera.  We  shall  therefore  only 
give  two  or  three  examples. 

S.  hirsuta,  Hairy  Stapelia,  or  Carrion-Flower.  Corolla  with  the 
segments  villously  ciliated  with  white  hairs,  and  the  base  villous 
from  red  hairs,  the  segments  ovate,  acute,  and  transversely  corru- 
gated ;  segments  of  outer  whorl  of  nectary  acute,  lanceolate,  of  the 
inner  spreading.  The  stem  is  angular  and  erect,  the  flowers  appear- 
ing at  its  base.  The  corolla  is  very  large,  of  a  dark  chocolate-crimsou 
colour,  streaked  with  yellow ;  the  marginal  fringe  resembles  a  gray 
fur;  the  nectaries  are  red.  The  whole  flower  is  the  size  of  a  French 
rose.  The  smell  of  this  plant  is  so  like  that  of  carrion,  that  flesh- 
flies  deposit  their  ova  in  the  flower,  and  when  the  maggots  are  pro- 
duced they  are  starved  for  the  want  of  food.  Sir  John  Hill  wrote 
an  essay  to  prove  that  the  fly  which  attacked  these  plants  was  a 
peculiar  species,  whose  larvse  lived  on  the  flower,  which  seems  to 
have  been  an  error  of  observation,  but  for  which  Fabricius,  the  ento- 
mologist, spoke  of  him  as  "  datnnandas  memoriae  JohanneB  Hill." 
This  plant  is  a  native  of  the  Cape,  and  is  one  of  the  earliest  species 
brought  to  Europe  by  the  Dutch. 

S.  pulvinata,  Cushion-Flowered  Stapelia,  has  a  procumbent  stem, 
with  quadrangular  erect  branches,  at  the  base  of  which  the  flowers 
appear ;  the  segments  of  the  corolla  are  roundish,  wrinkled  trans- 
versely, ciliated ;  bottom  of  corolla  elevated,  covered  with  hairs.  This 
is  the  most  elegant  of  the  species,  and,  notwithstanding  its  unpleasant 
odour,  the  Dutch  natives  of  the  Cape  call  it  the  Arabian  Rose.  The 
corolla  is  very  large,  and  its  segments  are  of  a  deep  violet-colour, 
variegated  with  whitish  transverse  wrinkles,  and  red  at  the  bottom. 

<S".  Gordoni,  Gordon's  Stapelia.  Stem  with  square  brauches  and 
tubercles  ending  in  a  spine;  corolla  orbicular,  slightly  5-cleft,  seg- 
ments broad,  roundish,  acuminated.  It  has  erect  long  follicles  which 
are  solitary,  and  thus  form  an  exception  to  the  rest  of  the  genus. 
The  flowers  are  very  large,  almost  three  inches  in  diameter,  of  a 
brownish  yellow-colour  with  a  whitish  centre  ;  the  segments  of  the 
nectary  are  black  in  the  middle,  and  white  on  the  edges. 

STAPES.  [Ear.] 

STAPHYLEA  (from  ara<pv>J],  a  bunch  of  grapes),  the  name  of  a 
genus  of  Plants,  the  type  of  the  natural  order  Staphyleacece.  It  has  a 
coloured  5-parted  calyx,  with  an  urceolate  disc  at  the  base ;  five 
upright  petals ;  five  stamens  standing  round  the  disc ;  an  ovary  with 
from  two  to  three  styles,  with  a  small  stigma ;  a  membranaceous 
swelled  capsule  with  two  or  three  cells,  and  one  or  two  seeds  in  each. 
This  genus  has  six  species,  of  which  one  is  a  native  of  Europe,  one  of 
North  America,  one  of  Japan,  two  of  Jamaica,  one  of  Peru,  and  one  of 
the  Himalayas. 

S.  pinnata,  Common  Bladder- Nut,  is  known  by  its  pinnated  leaves, 
petioles  without  glands,  two  styles,  and  bladdered  capsules.  It  is  a 
native  of  woods  and  thickets  in  the  middle  and  south  of  Europe.  It 
is  admitted  into  the  '  British  Flora,'  on  the  ground  of  its  occurring 
occasionally  in  hedges  and  thickets  in  Yorkshire.  '  It  is  frequently 
planted  in  shrubberies  as  an  ornamental  shrub,  for  which  it  is  well 
adapted.  It  has  a  firm  white  wood,  which  adapts  it  well  for  various 
kinds  of  turning.  The  seeds  are  eatable,  and  act  as  a  mild  aperient : 
this  arises  probably  from  the  oil  they  contain.  The  flower-buds,  when 
gathered  young,  are  pickled,  and  eaten  as  capers. 

S.  trifolia,  Three-Leaved  Bladder-Nut,  is  characterised  by  its  ternate 
leaves,  and  its  petals  longer  than  the  calyx.  It  is  the  species  of  North 
America,  where  it  is  found  on  dry  hills  in  rocky  situations  from  New 
York  to  North  Carolina.  It  is  also  frequently  cultivated  as  an  orna- 
mental shrub,  and  its  wood  and  seeds  may  be  used  for  the  same 
purpose  as  the  last. 

S.  Emodi  is  an  Indian  species :  it  was  found  by  Dr.  Royle  in  the  Hima- 
layas, at  an  elevation  of  7000  feet.    (Royle,  '  111.  Him.  Bot.,'  p.  166.) 

STAPHYLEA'CEiE,  Bladder-Nuts,  a  small  natural  order  of  Plants 
belonging  to  the  Syncarpous  group  of  Polypetalous  Exogens.  They 
are  shrubs  with  opposite  pinnate  leaves,  having  both  common  and 
partial  petioles,  and  the  flowers  arranged  in  terminal  stalked  racemes. 
The  calyx  has  five  sepals,  which  are  imbricated  in  aestivation ;  petals 
five ;  stamens  five,  alternate  with  the  petals,  perigynous ;  ovary  2-  or 
3-celled,  seated  on  a  disc;  fruit  membranous  or  fleshy,  frequently 
deformed  by  the  abortion  of  some  of  its  parts;  exalbuminous  roundish 
ascending  seeds,  with  a  bony  testa,  large  hilum,  and  thick  cotyledons. 
There  are  only  three  genera  and  ten  species  belonging  to  this  order, 
which  are  inhabitants  of  the  warmer  and  temperate  parts  of  the  earth. 
Only  one  species,  the  Staphylea  pinnata,  is  found  in  Europe.  This 
order  was  separated  by  Liudley  from  the  order  Celastiacece,  with 


which  it  is  most  nearly  allied,  but  from  which  it  is  distinguished 
by  its  opposite  pinnated  stipulate  leaves.  One  of  the  genera,  Tur- 
pinia,  has  unisexual  flowers.  The  species  do  not  possess  active  pro- 
perties.  The  seeds  of  all  contain  a  mild  oil,  which  may  be  expressed. 

[Stafhylea.] 


a  c  d 


Turpiuia  jmuicttlata, 

a,  branch  showing  the  opposite  leaves  (also  the  unisexual  monoecious  flowers 
of  this  genus) ;  b,  tricoccous  fruit ;  c,  fcm;ilc  flower  ;  d,  transverse  Bcction  of 
fruit ;  c,  section  of  seed. 

STAR  OF  BETHLEHEM.  [Ornithooalum.] 
STAR-APPLE.  [Chrysophtllum.] 

STAR-FISHES.    [Asteriad.<e  ;  Asterias  ;  Echinodermata.] 
STAR-NOSE.  [Condylura.] 

STARCH  is  a  substance  which  is  found  very  generally  present  in 
the  vegetable  kingdom.  It  occurs  in  the  forms  of  irregularly-shaped 
granules  inclosed  in  the  cells  of  plants.  It  is  easily  detected  in  the 
cells  of  plants  under  the  microscope,  by  the  addition  of  a  small 
quantity  of  solution  of  iodine,  which  immediately  gives  to  the  starch- 
granules  a  blue  colour.    [Secretions  of  Plants.] 

Starch  can  be  readily  separated  from  the  tissues  of  plants,  on  a 
large  scale,  by  bruising  them,  and  stirring  them  in  water ;  when  left 
at  rest  the  cellulose  of  the  tissue  falls  to  the  bottom  of  the  vessel, 
and  the  starch  floats  in  the  water.  If  the  water  containing  the  starch 
is  now  poured  off,  and  allowed  to  stand  a  few  hours,  the  starch  will 
fall  to  the  bottom  of  the  vessel,  and  is  easily  collected.  In  this  way 
it  is  obtained  for  commercial  and  dietetical  purposes.  Starch  is  thus 
found  to  be  diffusible  through  water,  but  not  soluble  in  it.  It  differs 
then  from  cellulose,  on  the  one  hand,  by  its  diffusibility  through 
water ;  and  on  the  other,  from  dextrine,  sugar,  and  gum,  by  its  insolu- 
bility. In  composition  it  resembles  these  substances,  and  during  the 
growth  of  the  plant  it  is  evidently  converted  into  one  or  the  other 
[Dextrine]  according  to  the  necessities  of  the  plant.  It  contains 
carbon,  hydrogen,  and  oxygen  (Cl2,  H„,  03)),  and  belongs  to  that 
series  of  substances  to  which  the  term  Dextrine  has  been  applied.  In 
certain  groups  of  plants,  intermediate  substances  between  those  men- 
tioned have  been  obtained.  Thus,  in  the  Lichens,  a  substance  exists 
which  resembles  starch  in  many  of  its  properties,  but  does  not  assume 
its  definite  granular  form.  This  is  called  Lichenin.  [Lichenin.] 
Another  substance  also  closely  approaching  starch  in  its  general 
characters  is  Inulin.  This  substance  is  not  coloured  blue  by  iodine, 
and  has  other  distinctive  properties.  [Inula.]  It  is  found  in  the 
various  species  of  Inula,  and  has  also  been  detected  in  other  plants. 

From  these  facts  we  may  gather  that  Starch  is  the  result  of  the 
chemical  activity  of  the  plant-cell  at  particular  stages  of  its  growth. 
It  is  one  of  those  secretions  to  which  the  name  assimilable  is  applied, 
and  is  evidently  capable  of  undergoing  great  changes  during  the  life 
of  the  plant.  It  is  almost  constantly  present  during  the  earlier  stages 
of  cell-growth,  so  much  so  as  to  lead  to  the  supposition  that  its 
presence  is  universal  during  certain  stages  of  the  life  of  the  plant-cell. 
In  some  plants  and  parts  of  plants  however  it  rapidly  disappears, 
being  either  converted  into  sugar  or  cellulose,  or  some  of  the  numerous 
unassimilable  secretions  of  plants.  That  the  latter  takes  place  very 
frequently  is  rendered  probable  by  the  discovery  that  caoutchouc  and 
gutta  percha  can  be  artificially  manufactured  from  starch,  whilst  it 
has  long  been  well  known  that  starch  may  be  converted  into  sugar 
and  gum, 


STARLING. 


STELLARIA. 


Starch  differs  from  sugar  in  itH  not  being  fermoutable.  It  is  how- 
ever  readily  convertible  into  sugar  by  agents  which  induco  fermentation. 
It  has  even  been  supposed  that  the  protein  of  the  plant  cell  acts  chemi- 
cally in  converting  starch  into  sugar  during  germination,  and  the  term 
Diastase  has  boen  applied  to  the  proleinaceoiiH  matters  found  in 
connection  with  the  starch  of  germinating  seeds. 

Starch  occurs  usually  in  the  cells  of  plants  in  the  form  of  granules. 
In  the  earlier  stages  of  their  growth  these  are  attached  to  tho  sides 
of  tho  cell,  or  to  portions  of  the  endoplastic  protein  wherever  they 
may  be  placed.  In  most  cases  those  granules  are  simple  or  single  ; 
but  when  they  are  developed  near  each  other  a  union  is  formed  of 
one  or  more,  and  tho  result  is  a  compound  granule.  Schleideu  also 
describes  Amorphous  Starch,  and  states  that  in  some  plants  the  sides 
of  the  cells  are  lined  with  a  layer  of  starch  having  no  definitely-formed 
granules.  In  the  majority  of  starch-granules  a  little  spot  may  bo  seen 
which  is  called  the  hilum,  and  has  been  by  some  regarded  as  a  nucleus 
or  central  point  of  the  formation  of  the  granule.  It  does  not  however 
seem  to  bear  this  relation  in  all  cases. 

Much  difference  of  opinion  exists  as  to  the  true  nature  of  the  starch- 
granule.  Some  observers  havo  supposed  that  it  consists  of  a  series 
of  flattened  plates  or  dishes  laid  one  upon  the  other,  the  result  of 
successive  depositions  of  starch  matter.  This  view  will  be  seen  to  be 
erroneous  if  the  starch-granule  is  submitted  to  heat,  or  sulphuric  acid, 
when  it  will  be  found  to  unfold  and  exhibit  itself  in  the  form  of  a 
vesicle  or  bag.  From  this  it  appears  that  this  bag  is  compressed  in 
the  ordinary  state  of  the  starch,  and  its  sides  being  folded  in,  gives  it 
the  appearance  of  dishes. 

At  one  time  it  was  supposed  that  starch  was  characteristic  of  the 
vegetable  kingdom.  Virchow  has  however  demonstrated  its  existence 
in  connection  with  cellulose  in  a  large  number  of  animals.  Bush  first 
pointed  it  out  iu  the  human  brain.  It  has  been  found  also  in  the 
human  blood;  and  with  cellulose  and  sugar  it  can  no  longer  be 
regarded  as  truly  characteristic  of  the  vegetable  kingdom. 

(Schleiden,  Principles  of  Scientific  Botany ;  Quarterly  Journal  of 
Microscojrical  Science,  vols,  i.,  ii.,  and  iii.) 

STARLING.  [Sthknid^e.] 

STA'TICE  (from  the  Greek  oTai-i/o"),  intended  to  be  used  in  the 
active  sense,  'to  stop,'  so  named  from  its  supposed  property  of  re- 
straining hajtnorrhages),  a  genus  of  Plants  belonging  to  the  natural 
order  Plumbaginaccie.  It  has  spiked  flowers  with  a  5-parted  corolla, 
the  calyx  scarious  above,  the  capsules  not  bursting. 

S.  Caroliniana  has  narrow  obovate  leaves  on  long  petioles,  smooth, 
veinless,  obtuse,  mucronated,  level,  and  fiat  on  the  margin ;  the  scape 
is  round,  smooth,  slightly  scaly,  and  terminated  by  a  panicle  of  nume- 
rous branches,  which  bear  the  flowers  on  the  upper  side  only ;  the 
flowers  are  alternate,  erect,  mostly  in  pairs,  but  appear  singly  iu  conse- 
quence of  one  expanding  before  the  other ;  the  calyx  is  funnel-shaped, 
scarious,  and  pink  at  the  edge,  5-augled,  the  angles  ciliate,  and  ending 
in  long  sharp  teeth  ;  the  petals  are  obtuse,  longer  than  the  calyx,  and 
of  a  bluish  purple  colour.  This  species  is  a  native  of  North  America, 
where  it  is  called  Marsh  Rosemary.  The  root  is  a  very  powerful 
astringent,  and  is  used  as  an  application  in  aphthte  and  similar  affec- 
tions of  the  mouth  and  fauces ;  it  has  been  employed  with  success  in 
Cynanche  Maligna. 

S.  Limonium,  Sea-Lavender,  is  a  British  species,  and  has  much 
divided  corymbose  branches  curved  outwards;  the  ultimate  subdivi- 
sions short,  unilateral,  ascending,  and  densely  flowered ;  the  calyx- 
segments  entire,  acute,  with  intermediate  teeth;  the  outer  bracts 
pointed  and  small.    The  roots  possess  astringent  qualities. 

S.  rarifiora  is  found  near  the  sea  in  England  and  the  coast  of  Gallo- 
way ;  it  has  oblong-lanceolate  stalked  leaves,  the  branches  divided, 
the  panicle  ascending  or  incurved,  the  ultimate  subdivisions  elongated 
with  unilateral  rather  distant  flowers;  the  calyx-segments  acute, 
denticulate,  with  intermediate  teeth ;  the  bracts  obtuse,  the  outer  ones 
large,  the  margins  tinged  with  pink. 

S.  spatkulala  has  spathulate  leaves  narrowed  into  a  broadly  winged 
stalk ;  the  calyx-segments  blunt,  entire,  and  without  intermediate  teeth. 

S.  reticulata  has  spathulate  leaves  narrowed  into  a  flat  stalk,  mucro- 
Date  behind  the  point;  3-ribbed  below;  the  scape  panicled  almost 
from  the  base  with  numerous  slender  zig-zag  much-divided  branches, 
of  which  the  lower  are  barren  ;  the  calyx-segments  acute,  denticulate. 
It  is  found  in  muddy  salt  marshes  in  Norfolk. 

(Babington,  Manual  of  British  Botany ;  Lindley,  Vegetable  Kingdom.) 

STATYRA.  [Laoriidje.] 

STAUNTO'NIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Menispermacece  and  tribe  Lardizabalece,  named  after  Sir  George 
Staunton.  This  genus  is  remarkable  as  being  one  of  those  which  is 
common  to  China  and  the  Himalayan  Mountains,  and  has  hence 
afforded  useful  inferences  respecting  the  districts  where  the  tea-plant 
might  be  successfully  cultivated.  The  genus  is  characterised  by 
having  monoecious  flowers ;  the  male  having  a  6-leaved  calyx,  with 
the  leaflets  in  two  rows ;  petals  6  or  wanting  ;  stamens  6,  opposite  to 
the  petals,  distinct  or  monadelphous ;  anthers  adnate,  opening  out- 
wards ;  rudiment  of  ovary.  The  female  flower  has  the  calyx  of  the 
male ;  no  petals ;  6  sterile  dwarfish  stamens ;  ovaries  3,  distinct, 
oblong,  with  many  ovules;  stigmas  sessile,  simple-flowered.  Berries 
often  fewer  than  3,  divaricate,  fleshy,  opening  longitudinally  on  their 
inner  Bide.     Seeds  numerous,  oblong-ovate,  or  reniform ;  embryo 


minute  in  baso  of  a  fleshy  albumen  ;  radiclo  inferior.  The  species 
are  divided  into  two  sub-genera  —Stuuntonia.  being  without  petals  and 
having  monadelphous  stamens:  Ilolbodiia,  having  6  gland-like  petaln 
and  the  stamens  free.  The  species  form  largo  climbing  shrubs,  with 
alternate  pctiolato  jieltately  digitate  leaves.  Leaflets  leathery  in 
texture,  3-nervod,  very  entire,  with  all  tho  petioles  swelled  and 
jointed  at  both  extremities;  racemes  fascicled,  axillary,  a  few  flowered 
at  the  base  of  tho  branches.  Flowers  white,  externally  purple,  frag- 
rant. Berries  large  and  purple.  The  Himalayan  species  are  found  in 
Nepaul  and  in  30"  N.  lat.,  at  elevations  of  5000  and  U000  feet.  Their 
fruit,  having  a  sweetish  pulp,  is  eaten  by  tho  natives  of  these  moun- 
tains, and  they  might  no  doubt  bo  acclimated  in  the  gardens  of  tliii 
country,  as  they  experience  a  considerable  degree  of  cold  at  the 
elevations  where  they  aro  found. 

STAUROL1TE,  Staurolide,  Qrenalite,  a  Miueral  consisting  of  a 
Bilicate  of  alumina  and  iron.  It  occurs  crystallised,  the  primary  form 
being  a  right  rhombic  prism.  Cleavage  parallel  to  the  lateral  plaues, 
and  both  diagonals.  Fracture  conchoidal,  uneven.  It  scratches  quartz 
with  difficulty.  Colour  reddish-brown  ;  streak  white.  Transparent ; 
translucent.  Lustre  vitreous  and  somewhat  resinous.  Specific  gravity 
3  724.  The  crystals  often  intersect  each  other.  It  does  not  fuse  by 
the  blow-pipe  ;  with  borax  it  is  slowly  converted  into  a  dark  green 
transparent  glass.  It  is  found  in  France,  Spain  and  Portugal,  Switzer- 
land, and  North  America.  The  analysis  of  a  specimen  from  St. 
Gothard,  by  Klaproth,  gives — 

Silica  37-50 

Alumina  ........    4 POO 

Oxide  of  Iron  18"25 

Oxide  of  Manganese       .       ....  0'50 

Lime  3-00 

 100-25 

STAUROTIDE.  [Stauhoi.tte.] 
STAVESACRK  [Delphinium.] 
STEAMER-DUCK.  [Ducks.] 
STEARIN.    [Adipose  Tissue;  Fat.] 

STEATITE,  Soapstone,  Specklteitt,  Talc-Slcatiti',  a  Mineral  consisting 
principally  of  hydrated  silicate  of  magnesia.  It  is  met  with  massive 
in  amorphous  masses,  which  sometimes  contain  crystals  of  this  sub- 
stance of  the  form  of  quartz  and  calcareous  spar,  and  which  are 
probably  pseudomorphous.  Structure  compact.  Fracture  uneven, 
splintery.  Soft,  and  has  a  greasy  feel.  Colour  yellowish,  greenish, 
and  grayish-white.  Streak  shining.  Dull.  Translucent  on  the  edges. 
Specific  gravity  2-604  to  2'632.  Before  the  blow  pipe  it  is  infusible 
either  alone  or  with  additions.  It  occurs  plentifully  in  Baireuth, 
Saxony ;  in  Cornwall,  in  Scotland,  and  many  other  parts  of  the  world. 
According  to  Klaproth  it  consists  of : — 

Baireuth.  Cornwall. 

Silica   59-50  45-00 

Magnesia  30-50  24  75 

Alumina      .       .       .       .       .    .      —  9  25 

Oxide  of  Iron  250  100 

Water  550  IS  00 

 93-00  -9S00 

STEATOItNIS.  [Guacharo-Bird.] 

STEENHA'MMERA,  a  genus  of  Plants  belonging  to  the  natural 
order  Boraginaceie.  The  calyx  is  divided  into  5  deep  segments.  The 
corolla  bell-shaped,  with  a  short  cylindrical  tube  with  5  minute  pro- 
tuberances in  its  throat.  The  stamens  protrude  beyond  the  throat, 
the  filaments  elongated. 

S,  maritima,  the  only  British  species,  differs  but  little  from  Litho- 
spermum  except  in  habit.  It  has  a  procumbent  branched  stem,  ovate- 
acute  leaves,  with  rough  hard  dots,  glabrous,  fleshy,  and  glaucous, 
having  a  taste  resembling  oysters.  The  nuts  are  smooth.  The  flowers 
in  racemes,  and  of  a  purplish-blue  colour. 

STEIN-BOC.  [Antilope-e.] 

STEINMANNITE.  [Antimony.] 

STELLA'RIA  (from  'stella,'  a  star),  a  genus  of  Plants  belonging 
to  the  natural  order  Caryophyllacco?,  and  the  section  Alsinex.  The 
calyx  has  5  sepals;  the  corolla  is  composed  of  5  petals,  which 
are  either  bifid  or  bipartite;  the  stamens  are  10  in  number;  the 
ovary  simple,  with  indefinite  ovules  ;  styles  3,  and  the  fruit  a  capsule 
with  6  valves.  There  are  67  species  of  this  genus  enumerated.  Most 
of  them  are  weeds,  which  are  distributed  over  all  parts  of  the  world. 
Eight  of  them  are  found  in  Great  Britain.  In  common  with  the 
whole  order  to  which  they  belong,  they  possess  no  active  properties. 
Few  of  them  are  thought  worthy  of  cultivation,  and  when  planted  in 
gardens  they  require  but  little  care. 

S.  Holostea,  the  Greater  Stitchwort,  is  a  British  species,  and  is  the 
handsomest  plant  of  the  genus.  It  has  a  nearly  erect  stem  ;  lanceo- 
late acuminated  finely  serrated  leaves ;  inversely  heart-shaped  bifid 
petals,  twice  as  long  as  the  calyx.  It  is  often  planted  in  gardens  as  a 
border  flower,  for  which,  ou  account  of  its  early  delicate  white  flowers, 
it  is  well  adapted. 

S.  media  is  the  Common  Chickweed,  which  is  so  common  and 
abundant  on  road-sides  and  waste  places  all  over  Europe.  It  is 
characterised  by  its  procumbent  stems  possessing  an  alternate  line  of 
hairs  between  each  pair  of  leaves.    It  has  small  white  flowers,  which 
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are  open  almost  all  the  year.  It  is  frequently  oaten  as  a  pot-herb, 
and  small  birds  are  very  fond  of  its  seeds. 

S.  ccrastoides,  and  S.  scapigcra,  the  Alpine  and  Many- Stalked  Stitch- 
worts,  are  both  of  them  British  plants,  and  are  sometimes  cultivated 
in  pots. 

STELLA'T-.E,  the  name  of  a  natural  order  of  Plants  formed  by 
Ray.  The  vorticillate  arrangement  of  the  leaves  of  the  plants  of  this 
order  gives  them  a  starlike  appearance,  whence  the  name.  The  order 
is  called  by  Lindley  Galiacav.  [Galiacejk.] 

STELLE1UDIANS.    [Asteiuad*  ;  Asthmas;  Ecuinodkumata.] 

STELLE'RUS.  [Cetacea.] 

STE'LLIO.  [Duaconina.1 

STELLITE.  [Pebhnite.] 

STEM.  [Exogens.] 

STEMMATOPUS.  [Phocidje.| 

STENELYTKA,  the  third  family  of  ITeteromerous  Culcnptcra  in  the 
arrangement  of  Latreille.  Ilelops,  Cistcla,  Derccea,  and  (Kdemera  are 
examples.  They  are  usually  oblong  convex  insects,  with  long  legs 
and  antenna;,  which  are  thickened  at  their  extremities.  They  live  under 
the  bark  of  old  trees,  or  on  haves  and  flowers.  [Heteromeha.] 

STENEOSAUKUS,  a  genus  of  Fossil  Saurian*." 

STENO.  [Cetacea.] 

STENOCERUS.  [Iquanid*:.] 

STENOCINOPS.  [Maiid^.] 

STENODACTYLUS.  [Qeckotid.i?.] 

STENODEliMA.  [Cheieoftboa,] 

STENOPS.  [Lemurida;.] 

STENOPUS.  [Palmjohim.] 

STENORHYNCHUS.    [MAcnorODiD.-E ;  PnociD^;.] 

STENOSOMA.  [Isopoda.] 

STEl'HANOMIA.  [Acalepuje.] 

STERCORAR1US.  [Laeidjc.] 

STERCU'LIA,  a  genus  of  Plants  which  gives  its  name  to  the 
natural  order  Stcrculiacece,  which  sometimes  forms  a  section  of  the 
order  Byttneriacecp.  The  name  is  derived  from  'sterculus,'  as  that  from 
'  stercus,'  some  of  the  species  being  remarkable  for  the  strong  and 
disagreeable  odour  of  their  leaves  or  flowers.  The  genu9  is  charac- 
terised by  having  polygamous  or  monoecious  flowers  ;  calyx  f)-lobed, 
somewhat  coriaceous;  petals  wanting;  stamens  monadelphous,  disposed 
in  a  short  sessile  or  stipitate  urceolus;  anthers  aduate,  ten,  fifteeu, 
twenty,  in  one  or  two  rows  ;  solitary  or  ternately  aggregate  ;  ovary 
stipitate  or  sessile ;  carpels  follicular,  five,  or  fewer  from  abortion, 
distinct,  1-celled,  one-  or  many-seeded,  opening  on  the  inner  side  ;  seeds 
disposed  in  two  rows  along  the  suture  of  the  carpels;  sometimes,  when 
the  carpels  have  opened  and  become  spread  out,  the  seeds  appear  to 
be  arranged  along  the  sides  of  a  leaf-like  membrane  ;  seeds  with  fleshy 
albumen,  and  flat,  leafy,  equal  cotyledons.  The  species  consist  of 
various-sized  trees,  with  soft  timber,  which  are  found  in  the  tropical 
parts  of  the  world,  with  simple  or  compound  leaves  and  axillary 
panicles  or  racemes  of  flowers.  Many  of  them  are  of  considerable  use 
in  the  countries  where  they  are  indigenous. 

Like  the  order  to  which  they  belong,  several  species  are  mucila- 
ginous; and  others  yield  fibre,  which,  from  its  tenacity,  is  made  into 
ropes.  Some  yield  a  gummy  exudation  resembling  tragacanth,  and 
which  is  sometimes  substituted  for  it:  thus  the  gum  called  Tragacanth, 
which  is  sometimes  imported  from  Sierra  Leone,  is  said  by  Dr.  Lindley 
to  be  yielded  by  a  species  which  he  called  S.  Tragacantha,  the  S. 
puhescens  of  others.  So  Dr.  Roxburgh  states  Kuteera  Gum,  which  is 
often  substituted  for  traga.cauth,  to  be  produced  by  S.  urens,  a  tree  of 
the  mountains  of  the  Coromandel  coast.  Dr.  Royle  however  states 
that  the  kuteera  gum  of  many  parts  of  India  is  yielded  by  Cochlosper- 
mum  Gossypium. 

S.  guttata  yields  a  bark,  from  which  the  natives  of  Malabar  prepare 
flax-like  fibres,  of  which  the  natives  of  Wy  naad  make  a  sort  of  clothing. 

<S.  acuminata  is  a  native  of  the  tropical  parts  of  the  western  coast  of 
Africa,  where  its  seeds  are  everywhere  known  by  the  name  of  Cola  or 
Kola,  and  are  mentioned  by  most  travellers.  They  are  much  esteemed 
by  the  natives,  who  take  a  portion  of  one  of  them  before  each  of  their 
meals,  as  they  believe  that  these  seeds  increase  the  flavour  of  anything 
they  may  subsequently  eat  or  drink.  They  are  about  the  size  of  a 
pigeon's  egg,  are  bitter  in  taste,  and  may  be  supposed  to  have  some 
stomachic  properties. 

The  seeds  of  S.  macrocarpa  and  of  «S.  heterophylla  are  also  called 
Cola  on  the  African  coast.  In  Asia,  in  the  same  way,  the  seeds  of  5. 
Balanghas,  are  described  by  Rumphius  as  being  roasted  and  eaten  by 
the  natives  of  Amboyna,  while  the  capsules  are  burned  for  the  prepara- 
tion of  the  colouring  matter  called  Cassoutnba.  'Ihe  seeds  of  &  urens 
and  of  S.fatida  are  likewise  eaten  in  India  after  having  been  roasted, 
as  are  those  of  S.  chicha  in  Brazil.  Those  of  &  alata  are  also  said  to 
be  used  as  a  cheap  substitute  for  opium  in  the  district  of  Silhet ;  but 
this  statement,  implying  the  presence  of  narcotic  principles,  requires 
careful  examination  before  it  can  be  received  as  a  fact,  as  we  generally 
find  an  accordance  ratLer  than  so  great  a  difference  in  the  properties 
of  species  of  the  same  genus. 

STERCULIACE^E,  Sterculiads,  a  natural  order  of  Plants  belonging 
to  the  syncarpous  group  of  Polypetalous  Exogens.  The  plants  be- 
longing to  this  order  are  trees  or  shrubs,  with  alternate,  stipulate, 
bimule,  often  toothed  leaves,  with  a  variable  inflorescence,  and  a  stel- 


late pubescence.  The  calyx  is  either  naked  or  surrounded  with  an 
involucre,  consisting  of  five  sepals,  with  a  valvular  or  nearly  valvular 
testivation  ;  five  petals,  hypogynous,  often  saccate  at  the  base  ;  stamens 
definite  or  indefinite,  and  monadelphous;  anthers  2-celled  ;  the  pistil 
consists  of  five  carpels,  often  surrounding  a  columnar  gynophore ;  fruit 
a  capsule  with  three  or  five  cells ;  seeds  often  winged,  sometimes  woolly  ; 
albumen  oily  or  fleshy,  and  embryo  straight ;  cotyledons  either  flat 
and  plaited,  or  rolled  round  the  plumule. 

The  order  thus  defined  includes  several  groups  of  plants,  which 
have  by  many  writers  been  made  to  form  distinct  order*.  Stcrcidiacem 
are  most  nearly  allied  to  Malvacea,  from  which  they  differ  in  the  pos- 
session of  2-celled  anthers.  From  Dipteracew  and  Til.iaceir,  to  which 
they  are  allied  by  tho  valvate  aestivation  of  the  calyx,  they  differ  in 
the  possession  of  monadelphous  stamens.  The  subdivisions  of  this 
order  are  marked  by  very  evident  peculiarities  of  structure  : — 

Jlclictereas  have  an  irregular  calyx  and  corolla. 

Slercidicce,  no  petals,  and  definite  stamens  placed  at  the  end  of  a 
long  column. 

Bombacece,  a  calyx  with  a  ruptilo  dehiscence,  usually  woolly  seeds, 
and  the  cells  of  the  anthers  anfractuose. 

Dombeyce,  a  part  of  the  stamens  sterile,  and  flat  well-formed  petals. 

Byttncricie,  a  part  of  the  stamens  sterile,  and  small  petals  bagged  at 
tho  base. 

Lasiopclalece,  a  petaloid  calyx  and  rudimentary  petal. 

Hcrmanniew,  spirally  twisted  petals  with  only  five  stamens,  and  those 
opposite  the  petals. 

Sterculiacea  are  natives  of  India,  Australia,  the  Cape  of  Good  Hope, 
and  South  America,  with  the  West  Indies.  Most  of  its  subdivisions 
have  however  a  very  definite  geographical  range. 

Stcvculiea:  are  found  in  India  and  equinoctial  Africa.  The  genus 
Stcradia  contains  many  species  that  are  used  as  food  or  medicine. 
[Sterculia.] 


d  a  c  b 

Slerculia  chicha. 

a,  branch  -with  leaves  and  npetalous  flowers ;  b,  monadelphous  stamens  sur- 
rounding pistil ;  c,  ovary,  style,  and  stigma  ;  d,  section  of  fruit,  showing  its 
five  cells. 

Byttneriem  are  principally  natives  of  South  America  and  the  West 
Indies ;  about  one-seventh  of  the  species  are  found  in  the  East  Indies, 
and  the  same  proportion  in  Australia.  To  this  group  belongs  the 
plant  that  produces  the  cocoa  [Theobeoma]  of  commerce.  These 
plants,  like  the  whole  of  the  order  and  its  allies,  abound  with  mucilage, 
and  are  often  used  in  medicine  as  demulcents.  The  fruit  of  Guazuma 
ulmifolia  possesses  a  mucilaginous  pulp,  and  is  eaten  in  Mexico  by 
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man,  but  principally  employed  for  feeding  cattle.  The  bark  of  thiH 
plant  is  bitter,  and  is  Raid  to  bo  serviceable  in  the  horriblo  disease 
called  Elephantiasis. 

Hermanniea;. — Two-thirds  aro  found  at  the  Capo  of  Good  Nope  ; 
the  remainder  aro  natives  of  the  East  and  Wost  Indies,  South 
Amorica,  and  the  islands  of  tho  Pacific.  The  species  of  Wallhcria 
abound  in  mucilage,  and  are  used  in  medicine  as  demulcents. 

Dombeyce  aro  all  African,  East  Indian,  or  South  American.  Their 
properties  are  similar  to  the  preceding.  Ono  of  the  species,  Wallichia 
spectabilis,  forms  a  handsome  tree,  approaching  the  Linden,  and  points 
out  a  relation  between  this  order  and  Tiliacece. 

Lasiopetalce  are  found  entirely  in  Australia,  and  possess  no 
remarkable  properties.  For  further  information  on  the  properties 
of  plants  of  this  order  see  Bomdace.i  ,  Adansonia,  Sterculia,  and 

TnFOBROMA. 

STERNA.  [Stkunid^.] 
STERNBE'ROIA.  [Coal-Plants.] 

STERNBERGITE,  a  Mineral,  oecuring  crystallised.  Its  primary  form 
is  a  right  rhombic  prism.  Colour  pinchbeck-brown,  with  occasionally 
a  violet  tarnish  in  some  of  the  faces.  Streak  black.  Flexible  in  thin 
laminae.  Lustre  metallic.  Opaque.  Hardness  1*0  to  1'5.  Specific 
gravity  4'2  to  4'25.  It  is  found  at  Joachimsthal  in  Bohemia.  Its 
analysis  by  Zippe  gives — 

Sulphur        .  ....  30-0 

Silver       ...  ....  332 

Iron  36-0 

—99-2 

STERNIDJE,  the  name  of  a  family  of  Web-Footed  Long- Winged 
Birds  which  are  commonly  known  as  Sea-Swf.llows  aud  Terns. 

Linnaeus,  in  his  last  edition  of  the  '  Systcma  Naturae,'  places  tho 
genus  Sterna  between  Larus  and  Rhynchops. 

Cuvier  arranges  the  Ilirondelles  de  Mcr  between  the  Goelands 
(Larus)  and  Rhynchops.  Ho  observes  that  these  Hirondelles  de  Mer 
derive  their  names  from  their  excessively  long  and  pointed  wings, 
their  forked  tail,  and  their  short  legs,  which  give  them  a  port  and 
flight  analogous  to  those  of  tho  swallows.  Their  bill,  he  adds,  is 
pointed,  compressed,  straight,  without  curvature  or  projection  ;  their 
nostrils,  situated  towards  the  base,  are  oblong  and  pierced  through  ; 
the  membranes  which  unite  their  toes  are  very  much  notched,  they 
therefore  swim  but  little.  They  fly  in  all  directions,  and  with  rapidity 
over  the  sea,  uttering  loud  cries,  and  cleverly  pickiug  up  from  its 
surface  the  molluscs  and  small  fishes  which  form  their  food.  They 
also  advance  inland  to  lakes  and  rivers. 


Head  and  Foot  of  Tern. 


The  same  author  states  that  the  Noddies  may  be  distinguished 
from  the  other  Sea-Swallows.    Their  tail  is  not  forked. 

Mr.  Swainson  makes  the  genus  Sterna  consist  of  the  following  sub- 
genera :— Sterna,  Linn.;  Thalassites,  Sw. ;  Phaeton,  Linn. ;  Rhynchops, 
Linn. ;  Gavia,  Briss. 

Prince  Bonaparte  places  Sternince,  the  second  sub-family  of  his 
Laridce,  between  the  sub-families  Rhynchopsince  and  Larince.  The 
Sternince  consist  of  the  following  genera  : — 

Sterna,  Linn.;  Hydrochelidon,  Boie;  Megalopterus,  Boie  (Sterna 
stolida  of  authors) ;  Thalasseus,  Boie ;  Gelochelidon,  Brehm ;  and 
Stylochelidon,  Brehm.    ('  Birds  of  Europe  and  North  America.') 

Mr.  G.  R.  Gray  ('  Genera  of  Birds ')  arranges  the  Sternince  as  the 
third  and  last  sub  family  of  Laridce,  immediately  after  Rhynchopinoe, 
with  the  following  genera : — 

Phcetusa,  Wagl. ;  Gelochelidon,  Brehm. ;  Thalasseus,  Boie ;  Styloche- 
lidon, Brehm;  Gygis,  Wagl.;  Sterna,  Linn.;  Stemida,  Boie;  Hydro- 
chelidon, Boie  ;  Anoiis,  Leach  (Sterna  stolida  of  authors) ;  Onychoprion, 
Wagl. ;  and  Pelecanopus,  Wagl.  The  Pelecanidce  immediately  follow. 
[Larhxs:.] 

The  following  species  of  Stcrnidce  have  occurred,  some  occasionally 
only,  in  Europe  : — 

The  Caspian  Tern,  Sterna  Caspia  (genus Stylochelidon,  Brehm);  the 
Sandwich  Tern,  S.  Cantiaca  (genus  Thalasseus,  Boie) ;  the  Gull-Billed 
Tern,  S.  Anglica  (genus  Gelochelidon,  Brehm) ;  the  Common  Tern, 
S.  Hirundo  (genus  Sterna  of  authors);  the  Roseate  Tern,  S.  Dougallii 
(genus  Sterna);  the  Arctic  Tern,  &  Arctica  (genus  Sterna) ;  the  Little 
Tern,  S.  minuta  (genus  Sternula,  Boie);  the  Noddy,  S.  stolida  (genus 
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A  noils,  Lench  ;  Megalopterus,  Boie);  tho  Black  Tern,  .V.  nigra  ( gen  uij 
Jfydrochclidon,  Boio;  Viralva,  Leach);  tho  White-Winged  Tern  (.V. 
leucoptcra  (genus  Hydrochelidon  (?),  Boie) ;  and  the  Moustache  Tern, 
S.  leucopareia  (genus  Jfydrochclidon  (?),  Boie;  Viralva  (1),  Leaeh).  Of 
these,  the  largest  is  tho  Caspian  Tern. 

(V.  Hirundo,  the  Common  Tern,  is  tho  Pierre  Garin  of  tho  French  ; 
Fionco  and  Rondino  di  Maro  of  tho  Italians ;  MeerHchwalbo  and 
Rothfussiger  Meorschwalbo  of  the  Germans;  Zec-Zwaluw  of  tho 
Netherlanders ;  Kria  of  tho  Icelanders;  Teude,  Tendelobe,  Sand- 
Tolle,  and  Sand-Tssrnie,  of  the  Norwegians ;  Tame  of  tho  Danes ; 
Sea-Swallow  of  tho  English  ;  and  Y  F6r-weunol  Fwyaf  aud  Yscracan  of 
the  Welsh. 

The  forehead,  top  of  tho  head,  and  long  feathers  of  the  occiput,  are 
deep  black  ;  posterior  part  of  the  neck,  back,  and  wings,  bluish-ash  ; 
lower  parts  pure  white,  with  the  exception  of  tho -breast  only,  which 
is  slightly  clouded  with  ash-colour;  quills  whitish-aBU,  terminated  by 
ashy-brown ;  tail  white,  but  the  two  lateral  feathers  blackish-brown 
on  their  external  barbs ;  bill  crimson-red,  often  blackish  towards  the 
point;  iris  reddish-brown;  feet  red.  Length  13  to  14  inches.  Such 
ia  M.  Temminck's  description  of  the  adult  male  and  female. 


Common  Tern  (Sterna  Hirundo). 
Two  adults  :  one  iu  winter,  the  other  in  summer  plumage.  (Gould.) 


"  The  Common  Tern,"  says  Mr.  Gould,  in  his  great  work  on  '  The 
Bfrds  of  Europe,'  "  although  not  universally  dispersed  over  our  coasts, 
is  nevertheless  a  very  abundant  species,  being  found  in  great  numbers 
over  the  southern  shores,  but  more  sparingly  over  the  northern, 
which  are  almost  exclusively  inhabited  by  its  near  ally,  the  Arctic 
Tern.  It  is  now  satisfactorily  ascertained  that  the  Common  Tern 
does  not  extend  its  range  to  the  American  continent,  and  that  its 
place  is  there  supplied  by  another  species,  to  which  Prince  Bouaparte 
has  given  the  specific  appellation  of  Wilsoni,  in  honour  of  the  cele- 
brated ornithologist  by  whom  it  was  first  described."  The  Prince 
however  gives  both  S.  Wilsoni  and  S.  Hirundo  as  American  species  in 
his  '  Birds  of  Europe  and  North  America  ;'  and  M.  Temminck  states 
that  individuals  killed  in  North  America  differ  in  nothing  from  those 
of  Europe.  In  the  fourth  part  of  his  '  Manuel '  (1840),  though  he 
adds  to  the  synonyms  and  references,  quoting  among  the  rest  Mr. 
Gould's  work,  he  leaves  his  own  observation  above  noticed  uncontra- 
dicted. "  How  far,"  says  Mr.  Gould,  in  continuation,  "  the  Common 
Tern  is  distributed  over  the  Old  Continent  we  have  not  satisfactorily 
ascertained;  but  we  believe  its  range  is  extended  from  the  Arctic 
Circle  to  the  Mediterranean,  and  even  to  the  coasts  of  Africa  and 
India,  to  which  southern  and  eastern  countries  it  is  supposed  to  retire 
during  our  winters.  The  Common  Tern  does  not  confine  itself  entirely 
to  the  sea,  but  frequently  resorts  to  inland  streams,  &c. ;  and  when 
thus  ascending  our  creeks  and  rivers  these  little  fairies  of  the  ocean 
fearlessly  fish  around  our  boats,  nothing  can  be  more  pleasing  than  to 
observe  their  poise  and  dip.  When  with  their  scrutinising  eyes  they 
have  observed  a  fish  sufficiently  near  the  surface,  they  precipitate 
themselves  upon  it  with  unerring  certainty,  and  a  rapidity  that  is 
truly  astonishing  :  this  mode  of  capture  strongly  reminds  us  of  the 
fissirostral  tribe  among  the  land  birds,  and  they  may  indeed  be  truly 
termed  the  Swallows  of  the  Ocean,  their  long  and  pointed  wings  and 
small  but  muscular  bodies  being  admirably  adapted  for  rapid  and 
sustained  flight,  and  afibrding  the  means  by  which  they  are  enabled 
to  traverse  the  surface  of  the  deep  with  never-tiring  wings." 

We  have  seen  them  performing  their  graceful  evolutions  so  far 
inland  as  near  Oxford,  where  they  were  continually  dipping  in  the 
Isis  for  bleak,  as  it  appeared  to  us,  which  were  abundant  there. 

Mr.  Selby  states  that  this  Teru  breeds  upon  the  sand  or  shingle 
beyond  high-water  mark,  making  no  artificial  nest,  but  scraping  a 
slight  concavity  for  the  reception  of  two  or  three  eggs,  which  vary 
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much  in  colour,  the  grouud  in  some  beiDg  of  a  deep  oil-green,  in 
others  of  a  cream-white,  or  pale  wood-brown,  but  all  blotched  with 
blackish-brown  and  ash-gray.  "  In  warm  and  clear  weather,"  says 
Mr.  Selby,  in  continuation,  "  this  bird  incubates  but  little  during  the 
day,  in  such  situations  the  influence  of  the  sun  upon  the  eggs  being 
sufficient ;  but  it  sits  upon  them  in  the  night,  and  also  through  the 
day  under  a  less  favourable  state  of  weather.  The  young,  when 
excluded,  are  covered  with  a  mottled  gray  and  white  down,  and  are 
assiduously  attended  by  the  parents,  and  well  supplied  with  food  until 
able  to  fly  and  accompany  them  to  sea.  During  the  time  of  incu- 
bation the  old  birds  display  great  anxiety,  and  are  very  clamorous 
when  any  one  approaches  their  station,  in  flying  round  and  frequently 
descending  so  near  as  to  strike  the  hat  of  the  intruder." 

Tho  Tern  was  formerly  considered  choice  food.  Thus,  in  the 
'  Household-Book  of  the  Karl  of  Northumberland/ we. find  'Ternes' 
among  the  delicacies  for  principal  feasts  or  his  lordship's  own  'mees;' 
and  they  are  charged  at  id.  a  dozen. 

S.  stolida,  the  Noddy.  In  this  form  of  Tern  the  wings  reach 
beyond  the  rounded  tail.  Forehead  white,  passing  into  gray-ash 
towards  the  top  of  the  head,  and  into  a  deeper  gray  at  the  occiput, 
in  front  of  the  eyes  a  deep  black  patch  ;  throat  and  cheeks  gray- 
brown  ;  all  the  upper  and  lower  plumage  chocolate  or  sooty-brown. 
Bill  and  feet  black.  (Summer  or  nuptial  dress.)  Length  about  a  foot. 

It  is  principally  found  in  America,  where  its  head-quarters  appear 
to  be  the  Gulf  of  Mexico,  the  coasts  of  Florida,  and  the  Bahama 
Islands.  Dr.  Latham  was  told  that  they  breed  in  great  numbers  on 
certain  small  rocky  islands  near  St.  Helena.  Mr.  Audubon  observed 
numbers  collected  from  the  American  coasts  above  mentioned  in 
1832,  on  one  of  the  Tortugas,  called,  from  the  flocks  that  visit  it, 
Noddy  Key. 

Mr.  Gould  remarks  that  the  Noddy,  unlike  the  generality  of  terns, 
builds  in  bushes  on  low  trees,  making  a  large  nest  of  twigs  and  dry 
grass,  while  hovering  over  or  near  which  the  old  birds  utter  a  low 
querulous  murmur  :  the  eggs,  three  in  number,  are  reddish-yellow, 
with  dull  red  and  purple  patches  and  spots,  and  the  young  are  said 
to  be  very  good  eating.  It  does  not  take  its  prey  like  the  other 
Terus,  but  as  it  skims  along  the  water ;  and,  when  full  grown,  seeks 
its  food  at  much  greater  distances  from  the  land  than  the  rest  of  the 
group. 

Two  were  shot  off  Wexford  in  Ireland  in  1830.  Temminck  states 
that  it  has  been  seen  in  France,  but  he  had  never  seen  it  on  the 
coasts  of  Holland. 


The  Xorldy  [Sterna  itolida), 

Mr.  Nuttall  gives  a  lively  description  of  its  habits  : — "  Familiar  to 
mariners  who  navigate  in  the  equatorial  regions,  the  noddy,  like  the 
voyager,  frequents  the  open  ssas  to  the  distance  of  some  hundreds  of 
leagues  from  the  land,  and  with  many  other  birds  of  similar  appetites 
and  propensities,  they  are  seen  in  great  flights,  assiduously  following 
the  shoals  of  their  finny  prey.  They  pursue  them  by  flying  near 
the  surface  of  the  water,  and  may  now  be  seen  continually  dropping 
on  the  small  fish,  which  approach  the  surface  to  shun  the  persecution 
of  the  greater  kinds,  by  which  they  are  also  harassed.  A  rippling 
and  silvery  whiteness  in  the  water  marks  the  course  of  the  timid  and 
tumultuous  shoals  ;  and  the  whole  air  resounds  with  the  clangor  of 
these  gluttonous  and  greedy  birds,  who,  exulting  or  contending  for 
success,  fill  the  air  with  their  varied  but  discordant  cries.  Where 
the  strongest  rippling  appears,  there  the  thickest  swarm  of  noddies 
aud  sea-fowl  are  uniformly  assembled.  They  frequently  fly  on  board 
of  ships  at  sea,  and  are  so  stupid  or  indolent  on  such  occasions,  as  to 
suffer  themselves  to  be  taken  by  the  hand  from  the  yards  on  which 
they  settle  :  they  sometimes  however,  when  seized,  bite  and  scratch 
with  great  resolution,  leading  one  to  imagine  that  they  are  disabled 
often  from  flight  by  excessive  fatigue  or  hunger.  Some  have  imagined 
that  the  appearance  of  the  noddy  at  sea  indicates  the  proximity  of 
land  ;  but  in  the  manner  of  the  common  tern,  they  adventure  out  to 
Eea,  and,  like  the  mariner  himself,  the  shelter  of  whose  friendly 
vessel  they  seek,  they  often  voyage  at  random  for  several  days  at  a 
time,  committing  themselves  to  the  mercy  of  the  boundless  ocean ; 
aud  having  at  certain  seasons  no  predilection  for  places,  where  the 


climate  suits,  the  roving  flocks  or  stragglers  find  equally  a  home  on 
every  coast,  shoal,  or  island."    ('  Manual  of  Ornithology.') 

The  vessel  however  is  not  always  friendly.  Bligh  found  the  biid 
a  seasonable  supply  to  himself  and  his  famished  crew  in  his  celebrated 
boat-voyage  after  the  mutiny  of  the  Bounty  ;  and  Byron  has  used  the 
incident  in  the  scene  after  the  shipwreck  in  '  Don  Juan.'  [Booby.] 

STERNOTHE'RUS.  [Chelonia.] 

STERNUM.  [Skeleton.] 

STICHOSTEGA.  [Foraminifera.] 

STICKLEBACK.  [Gasterosteus.] 

STICTA.  [Lichens.] 

STIGMA.  [Pistil.] 

STIGMARIA.  [Coal-Plants.] 

STILAGINA'CE^E,  a  small  natural  order  of  Plants  belonging  to 
the  rectembryose  group  of  Apetalous  Exogens.  They  are  trees  or 
shrubs,  with  alternate  simple  stipulate  leaves,  the  stipules  being 
deciduous.  The  flowers  are  unisexual,  mostly  seated  on  amentiform 
spikes  or  racemes.  Calyx  3-5-parted ;  stamens  two  or  more,  arising 
from  an  enlarged  receptacle  with  capillary  filaments  and  2-lobed 
anthers  dehiscing  transversely ;  ovary  superior,  stigma  sessile ;  fruit 
a  drupe  with  one  seed,  which  is  pendulous;  the  embryo  is  green, 
lying  in  the  midst  of  fleshy  albumen. 

The  species  of  this  order  are  all  of  them  natives  of  the  East.  In 
its  relations  this  order  is  obscure.  It  has  some  resemblance  to 
Urticacece,  from  which  it  is  distinguished  by  its  enlarged  disc,  its 
peculiar  anthers,  and  unelastic  filaments.  In  these  characters  it 
resembles  Hemloviacece,  but  they  differ  from  this  order  in  having  but 
one  carpel  and  a  single  seed.  Many  of  the  fruits  of  this  order  have 
a  pleasant  subacid  flavour,  and  are  eaten  by  the  natives  of  the  East 
Indies. 

STILA'GO,  a  genus  of  Plants  sometimes  united  with,  at  other  times 
separated  from,  the  genus  Antidesma,  belonging  to  the  natural  family 
Antideimar,  which  by  some  botanists  is  called  Stilaginacece.  The 
species  are  few  in  number,  forming  shrubs  and  moderate-sized  trees, 
which  are  found  in  Madagascar  and  Mauritius,  as  well  as  in  some  of 
the  Indian  islands,  and  in  India,  where  the  species  extend  even  to 
northern  parts.  The  genus  is  characterised  by  having  dioecious 
flowers,  the  male  having  a  3-  or  5-parted  perianth.  Stamens  2,  3,  or 
5,  inserted  in  an  annular  disc  with  the  rudiment  of  an  ovary.  The 
female  flower  has  the  perianth  of  the  male,  and  the  disc  surrounding 
the  base  of  the  ovate  single-celled  ovary.  Ovules  2,  pendulous  from 
the  apex  of  the  cell.  Stigma  sessile,  3-  to  5-rayed.  Drupe  1-seeded, 
crowned  by  the  stigma,  with  the  nut  rugose  both  inside  and  out. 
Albumen  fleshy,  scrobiculate.  Cotyledons  foliaceous.  Embryo  inverse. 
The  flowers  are  arranged  in  axillary  catkin-like  spikes.  The  leaves  of 
Antidesma  alexiteria  are  employed  in  the  Mauritius  as  an  antidote 
against  snake-bites.  Cordage  is  made  with  its  bark,  as  well  as  with 
that  of  A.  Zeylanica  in  Ceylon.  The  small  fruits  of  both  species  are 
eaten  and  preserved  :  the  fruits  of  A.  pubescens  (Stilago),  Bunias,  and 
Diandra,  are  eaten  by  the  natives  of  India. 

STILBA'CE.33,  a  small  natural  order  of  Plants  belonging  to  the 
nucamentose  group  of  Monopetalous  Exogens.  They  are  small 
shrubs,  with  the  habit  of  a  Phylica,  or  a  Fir,  having  whorled  close 
narrow  entire  leathery  rigid  leaves,  articulated  at  the  base  and 
without  stipules.  The  flowers  are  arranged  in  dense  spikes  at  the 
points  of  the  branches ;  they  are  sessile,  each  having  three  bracts  at 
its  base.    They  differ  but  little  from  Selaginacece,  except  in  their 

2-  celled  anthers,  their  erect  ovules,  and  in  the  want  of  an  hypogynous 
disc.  Kunth,  who  formed  this  order,  points  out  also  its  relation  to 
Globulariacece,  and  places  it  intermediate  between  that  order  and 
Selaginacece.  The  order  consists  of  only  two  genera,  Stilbe  and 
Campylostachys,  both  of  which  are  natives  of  the  Cape  of  Good  Hope. 

STILBITE.  [Zeolites.] 

STILLI'NGIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Euphorbiacece,  so  named  in  compliment  to  Dr.  Stillingfleet,  known  as  an 
English  botanist.  The  genus  now  includes  the  species  of  Sapium,  and 
is  distinguished  by  one  of  its  species  being  the  famous  Tallow-Tree  of 
China.  The  generic  character  of  Stillingia  is  : — Flowers  monoecious  ; 
males  aggregate ;  calyx  cup-shaped,  crenulate,  or  bifid ;  stamens  two, 
inserted;  filaments  united  at  the  base;  anthers  opening  outwards; 
female  flowers  solitary ;  calyx  tridentate  or  trifid ;  ovary  sessile, 

3-  celled,  each  cell  with  a  single  ovule ;  style  short,  thick ;  stigmas  three, 
simple,  spreading;  capsule  globose,  tricoccous;  cocci  single-seeded. 
The  species  consist  of  milky  trees  or  shrubs,  found  in  the  tropical 
parts  of  Asia  and  America,  and  likewise  in  the  islands  of  Bourbon  and 
Mauritius.  The  leaves  are  alternate,  petiolate  ;  petioles  bi-glandular  at 
the  apex.  Male  flowers  usually  crowded  in  terminal  spikes,  supported 
at  the  base  by  a  bi-glandular  bract.  The  female  flower  is  commonly 
below  the^spike,  sometimes  subsolitary  on  another  branch. 

S.  sebifera,  the  Tallow-Tree  of  China,  at  one  time  attracted  consi- 
derable attention,  and  was  introduced  into  various  European  colonies 
in  the  East  and  W est  Indies.  It  may  be  met  with  in  our  hothouses. 
Dr.  Roxburgh  describes  the  plant  as  common  in  his  time  about  Calcutta, 
but  that  it  did  not  yield  any  useful  product,  and  was  therefore  only  an 
ornamental  tree,  being  in  flower  and  fruit  most  parts  of  the  year.  It 
is  found  in  China  on  the  borders  of  rivulets,  and  is  also  cultivated.  It 
grows  to  the  height  of  a  pear-tree,  having  a  trunk  and  branches  like 
the  cherry,  and  foliage  like  the  black  poplar,  but  which  turns  red  in 
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autumn.  It  was  met  with  in  Chilean  by  tho  Into  expedition,  and  seods 
lent  bome  by  Dr.  Cantor,  which  have  been  sown  in  the  Horticultural 
Bociety'B  Garden  at  Chiswick.  The  fruit  of  this  tree  furnishes  tho 
Chinose  with  candles,  and  oil  for  their  lamps.  The  leecUveneli  and 
geeds  are  bruised,  and  then  boiled  in  water.  Tho  fatty  particles  rising 
to  the  surfaco  are  skimmed  off,  and  on  cooling  condense  into  tallow. 
To  givo  it  greater  consistence  some  wax  is  added,  together  with 
linseed-oil,  in  tho  proportion  of  three  parts  to  ten  of  tho  tallow.  The 
candles  made  with  it  are  beautifully  white.  Sometimes  they  are 
coloured  red  by  the  ndditiou  of  vermilion.  Thcso  candles  are  some- 
times Baid  to  be  coated  with  wax  procured  from  another  Chinese  tree 
(probably  Liyustrum  lucidum),  which  forms  an  external  crust  and 
prevents  them  running.  This  tallow  is  also  employod  in  medicine 
instead  of  lard. 

ST1LPNOMELANE,  a  Mineral,  occuring  in  crystalline,  lamellar,  and 
fibrous  masses.  Cleavage  in  one  direction.  Colour  greenish  or  black. 
St n  ak  greenish  to  liver  brown.  Lustre  vitreous.  Hardness  3  0  to 
4-0.  Specific  gravity  3-27  to  3-4.  It  is  found  at  Obergrund  and 
Ziukmantel,  in  Silesia.  Its  analysis  by  Rammelsborg  gives- 
Silica   46-500 

Protoxide  of  Iron  33-892 

Alumina  7100 

Lime  0-197 

Magnesia  1*888 

Water  7-000 
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STILT-PLOVER.  [ClIARADRIADiE.] 

STINGS,  in  Botany.  [Hairs.] 
STINT.  [Soolofacidje] 

STiPA,  a  genus  of  Grasses  belonging  to  the  tribe  Stipaccce.  It  has 
stalked  florets,  the  palese  coriaceous,  the  inner  entire.  S.  pennala,  the 
only  British  sp<  cics,  has  a  very  long  twisted  feathery  awn,  with  a 
glabrous  base.  It  is  a  very  beautiful  plant,  and  is  common  in  our 
gardens.  Found  on  rocks  in  Long  Seadale  near  Kendal.  [Gramin- 
ace.i:.] 

STIPES,  in  Botany,  a  term  applied  to  almost  all  parts  of  a  plant 
performing  the  functions  of  a  stalk,  with  the  exception  of  the  petiole 
ami  flower-stalk. 

STIPULES,  in  Botany,  are  those  organs  which  are  found  at  the 
ba;e  on  each  side  of  the  axils  of  the  leaves  of  plants.  They  are  not  of 
constant  occurrence,  not  being  found  in  all  plants,  but  where  they 
occur  they  frequently  characterise  a  whole  family,  as  in  Zeguminosce, 
Rosacea,  Mahactcc,  &c.  These  organs  are  frequently  very  like  leaves, 
and  present  themselves  in  the  various  forms  in  which  leaves  are 
found.  But  they  are  always  to  be  distinguished  from  leaves  by  their 
po.-ition  at  the  base  of  the  leaf-stalk.  In  many  cases  they  are  green, 
like  the  leaf;  they  sometimes  have  petioles,  and  are  sometimes  sessile 
and  cut  into  teeth,  lobes,  &c.  In  the  Mimosas  the  stipules  frequently 
degenerate  into  hardened  spines.  In  the  family  of  Polygonacece  they 
are  membranous,  and  being  united  together  they  form  a  sheath  around 
the  stem,  which  is  called  an  'ochrea.'  The  stipules  in  Cucurbitacece 
assume  the  character  of  tendrils,  and  in  Trapa  vatans  they  appear 
under  the  form  of  elongated  filamentous  bodies. 

The  stipules  appear  to  be  modifications  of  the  leaves,  but  may 
always  be  distinguished  from  these  organs  by  their  being  placed  at 
the  base  of  the  leaf-stalk.  Another  distinction  would  also  be  found 
in  their  not  possessing  buds  in  their  axils. 

ST1TCHWORT.  [Stellaria.] 

STIZOLO'BIUM,  a  genus  of  Plants  which  was  so  named  by  Persoon, 
from  aTtfa,  to  prick,  and  \ofl6s,  a  lobe  or  pod,  from  the  pods  of  the 
several  species  being  covered  with  hispid  hairs.  The  species  have  now 
been  removed  chiefly  to  Pachyrhizus  [Dolichos]  and  to  Mucuna;  of 
the  latter  of  these  Stizolobium  now  forms  a  sub-genus.  The  principal 
species  are  mentioned  under  Cowitch  and  Mucuna.  Cowitch  is  no 
doubt  a  corruption  of  the  Hindustanee  name  Kiwach,  which  is  the 
Mucuna  prurita  of  Hooker,  indigenous  in  various  parts  of  India,  but 
usually  confounded  with  M.  pruriens,  a  native  of  the  West  India 
Islands.  The  Indian  M.  prurita  is  distinguished  by  its  smaller  leaves, 
its  moi-e  obtuse  leaflets,  the  middle  one  being  more  truly  rhomboidal, 
its  flowers  more  constantly  in  threes,  and  by  its  legumes  being  much 
broader,  compressed,  and  free  from  any  raised  line  on  the  back  of  the 
valve,  whilst  in  the  American  M.  pruriens  the  pods  are  narrower, 
terete,  and  keeled  on  the  valves.  Another  valuable  but  little  known 
species  is  M.  ulilis,  the  Pois  Noire  of  the  islands  of  Mauritius  and 
Bourbon,  and  thought  to  be  a  native  of  Arabia,  It  is  universally  em- 
]  loyed  in  the  above  islands  for  enriching  the  soil  for  the  cultivation 
of  sugar.  The  thick  covering  of  herbage  with  which  the  soil  becomes 
covered,  must  be.  useful  in  preventing  the  soil  from  becoming  parched, 
while  the  whole  crop,  being  afterwards  ploughed  in,  is  found  to  be 
emimently  useful  in  enriching  the  soil.  The  seed  has  been  introduced 
into  India  and  is  spreading  over  the  country. 

STOAT.  [MuSTELIDiE.] 

STOCK.  [Matthiola.] 
STOCK-DOVE.  [Columbia.] 

STOMACH.  One  of  the  most  constant  oharacters  by  which  animals 
are  distinguished  is  the  possession  of  an  internal  digestive  cavity,  in 
whicli  their  food  is  received  and  subjected  to  a  peculiar  chemical 


change  boforo  it  is  appropriated  to  tho  nutrition  of  tho  different  part* 
of  tho  body.  In  Homo  animals  tho  chemical  change  is  effected  in 
overy  part  of  tho  cavity  ;  in  other*  it  goon  on  in  one  portion  of  it 
exclusively,  and  this  portion  is  named  tho  Stomach. 

Tho  Human  Stomach  in  a  membranous  sac  of  an  irregularly  conical 
form,  which  lion  almost  transversely  across  tho  upper  and  left  portion 
of  tlio  abdominal  cavity.  [Auuomf.n.]  Its  larger  extremity  is  directed 
to  tho  left,  its  smaller  to  tho  right.  To  the  left  it  is  in  contact  with 
the  spleen;  to  the  right  with  the  liver:  above  it  in  covered  by  the 
diaphragm,  and,  at  about  one -third  of  the  distance  from  its  left  to  iu 
right  extremity,  it  communicates,  by  an  orifice  called  the  Cardia,  with 
tho  oasophagus  :  at  its  right  end  it  opens  by  another  orifice,  named 
Pylorus,  into  the  intestinal  canal.  Of  these  orifices  tho  pyloric  lies 
rather  lower  than  the  cardiac  :  they  aro  separated  from  each  other  by 
tho  upper  and  shorter  border,  or  small  arch,  of  tho  stomach,  tho 
greater  part  of  the  cavity  being  formed  as  if  by  tho  dilatation  of  tho 
left  side  of  the  oosophagus  into  a  great  cul-de-sac  and  great  arch,  which 
form  the  left  and  inferior  boundary  of  the  stomach. 

The  coats  or  walls  of  the  stomach  aro  composed  of  three  distinct 
membranes,  connected  by  a  firm  but  very  extensible  cellular  tissue. 
The  external  or  peritoneal  coat  is  a  layer  of  fine  compact  cellular 
tissue,  woven  into  a  thin  membrane,  and  covered  by  a  fine  cuticle  or 
epithelium,  from  which,  like  all  the  other  organs  within  the  abdominal 
cavity,  it  obtains  a  perfectly  smooth  and  polished  nurface.  Tiie  peri- 
toneum invests  every  part  of  the  stomach  except  the  upper  and  lower 
borders,  where  there  are  spaces  in  which  the  trunks  of  the  blood- 
vessels run,  and  from  each  of  which  the  peritoneum  is  continued  in  a 
double  layer  to  form  the  greater  and  less  omenta.  [Omentum.]  Its 
only  purpose  seems  to  be  to  permit  the  stomach  to  move  easily  upon 
the  adjacent  organs. 

Between  the  peritoneal  and  the  internal  or  mucous  membrane,  there 
is  a  stratum  of  loose  cellular  tissue,  in  which  are  inlaid  the  fibres  of 
the  middle  or  muscular  coat.  This  is  composed  of  three  different  sets 
of  fibres,  resembling  in  their  structure  those  of  most  involuntary 
muscles.  [Muscle.]  The  fibres  in  the  first  and  most  superficial  layer 
run  longitudinally  :  they  are  continued  from  those  of  the  outer  coat 
of  the  oesophagus,  which,  at  the  cardia,  expand  or  radiate,  and  pa3s  in 
fasciculi  at  some  distance  apart,  from  left  to  right,  along  both  the 
anterior  and  posterior  surfaces  of  the  stomach.  The  second  layer  i3 
composed  of  circular  fibres  which  form  numerous  fasciculi,  each  of 
which  encompasses  a  considerable  portion  of  the  circumference  of  the 
stomach.  The  third  and  internal  layer  consists  of  two  principal 
fasciculi  of  muscular  fibres,  which  proceed  from  the  cardia  and  expand 
over  the  great  cul-de-sac  and  middle  portion  of  the  organ. 

The  interior  or  mucous  coat  of  the  stomach  is  that  in  which  the 
essential  apparatus  for  the  production  of  the  digestive  material  is 
placed.  To  the  naked  eye  it  appears  a  soft  spongy  membrane,  about 
one-tenth  of  an  inch  thick,  with  a  polished  slippery  surface.  After 
death  it  varies  considerably  in  its  colour,  but  during  life  has  a  light 
pinkish  tinge,  and,  accordingly  as  the  stomach  is  distended  or  con- 
tracted, is  either  perfectly  smooth  or  is  thrown  into  various  deep  and 
irregular  but  chiefly  longitudinal  wrinkles.  At  the  pylorus  it  forms  a 
deep  fold,  between  the  two  layers  of  which  are  strong  fasciculi  of 
circular  muscular  fibres  :  these  constitute  the  Pyloric  Valve,  by  which 
the  aperture  between  the  stomach  and  the  intestines  is  guarded.  At 
the  cardiac  orifice  the  boundary  between  the  mucous  membrane  of  the 
stomach  and  that  of  the  oesophagus  is  marked  by  a  jagged  line,  at 
which  the  thick  and  opaque  epithelium  of  the  latter  terminates,  and 
the  much  finer  epithelium  lining  the  stomach  commences. 

The  more  intimate  structure  of  the  mucous  membrane  can  be  seen 
only  with  the  aid  of  the  microscope.  If  its  surface  be  examined  with 
a  lens  whose  magnifying  power  multiplies  about  forty  diameters,  it 
appears  to  be  covered,  by  minute  polygonal  fossae,  from  1-1 00th  to 
l-350th  of  an  inch  in  width,  surrounded  by  narrow  sharp-edged 
borders,  to  which  little  leaf-like  processes  are  sometimes  attached. 
At  the  bases  of  each  of  these  fossae  there  are,  at  least  during  digestion, 
from  six  to  ten  minute  apertures  leading  into  tubes  which  pass  ver- 
tically into  the  substance  of  the  mucous  membrane.  A  thin  section 
of  the  membrane,  made  perpendicularly  to  ita  surface,  shows  that 
nearly  its  whole  substance  is  composed  of  these  tubes,  which  are 
minute  cylindrical  glands,  opening  on  the  surface  in  the  fossae  just 
described,  but  closed  below,  and  set  compactly  side  by  side  in  groups. 
They  vary  in  length  from  one-fourth  of  a  line  to  nearly  a  line,  the 
longest  being  situated  near  the  pylorus.  Near  their  bases  they 
measure  about  l-300th  of  an  inch  in  diameter,  and  near  their  orifices 
about  l-500th  of  an  inch.  Their  lower  closed  extremities  sometimes 
seem  (but  only  seem)  a  little  convoluted  or  baccated.  They  he  in  every 
part  of  the  mucous  membrane,  but  are  largest  and  most  densely  set, 
so  that  they  are  actually  in  contact,  near  the  pylorus  ;  a  few  of  them 
are  branched,  two  or  more  tubules  opening  by  a  single  orifice.  The 
small  blood-vessels  pass  vertically  in  the  cellular  tissue  between  the 
groups  of  tubules  from  the  submucous  tissue  to  the  surface  of  the 
stomach,  on  which  they  form  an  angular  network,  marking  out  the 
borders  of  the  shallow  fossae. 

The  walls  of  these  little  tubular  glands  are  composed,  near  the 
surface  of  the  stomach,  of  a  fine  structureless  membrane,  and  at  the 
deeper  part  of  minute  nucleated  cells  adhering  by  their  edges.  Their 
office  seems  to  be  the  production  of  cells  containing  the  fluid  for 
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digestion.  In  different  parts  of  the  stomach,  and  at  different  times,  they 
vary  in  the  nature  of  the  substance  which  they  contain ;  and  it  seems 
probable  that  these  variations  depend  on  whether  the  tubes  are,  or  are 
not,  engaged  in  producing  digestive  fluid.  Those  which  are  so  occupied 
ore  completely  filled  with  cells  in  different  stages  of  development; 
those  which  are  inactive  are  empty,  and  have  their  walls  lined  inter- 
nally by  epithelium,  similar  to  that  which  invests  the  interior  of  the 
stomach.  In  the  production  of  the  cells  containing  the  digestive 
fluid,  small  granules  are  first  generated  in  the  deeper  part  of  each 
tubular  gland  :  these,  coalescing  by  twos  or  threes  form  nuclei,  on 
which  the  cells  are  developed  according  to  the  ordinary  mode  of  for- 
mation of  primary  cells.  The  cells  are  of  an  oval  form,  about  l-2000th 
of  an  inch  in  length  ;  and,  as  fast  as  they  are  produced,  they  are  pushed 
towards  the  orifices  of  the  tubes,  from  which,  while  digestion  is  going 
on,  they  are  discharged  in  such  numbers  as  to  form,  with  a  small 
quantity  of  fluid  separated  at  the  same  time,  the  thick  layer  of  mucus 
by  which  the  whole  interior  of  the  stomach  is  lined,  and  by  which  the 
portions  of  food  are  invested.  In  the  intervals  between  successive 
acts  of  digestion,  it  seems  probable  that  the  orifices  of  the  tubules 
are  closed  by  small  portions  of  epithelium  similar  to  that  by  which 
they  are  lined,  and  which  aro  elevated  and  broken  through  for  the 
discharge  of  the  cells  as  soon  as  the  active  process  commences. 

During  digestion  there  are  also  often  found,  just  beneath  the  surface 
of  the  mucous  membrane,  around  either  the  cardiac  or  pyloric  orifice, 
and  along  the  lesser  arch  of  the  stomach,  a  number  of  small  closed 
sacculi,  filled  with  an  opaque  white  fluid  containingcells,  which,  when 
their  contents  are  matured,  burst  and  discharge  them  into  the  interior 
of  the  stomach.  But  the  exact  office  of  these  bodies  (which  have 
been  generally  described  as  the  gastric  follicles,  or  lenticular  glands  of 
the  stomach)  is  not  known  ;  they  are  certainly  not  always  present, 
but  probably  are  produced  rapidly  while  digestion  is  going  on,  and, 
having  discharged  their  contents,  are  again  rapidly  absorbed.  [Intes- 
tines; Digestion;  Food.] 

STOMAPODA.  M.  Milne-Edwards  comprises  in  the  order  Stoma- 
poda all  the  Podophthalmous  Crustacea  which  are  deprived  of  thoracic 
branchiae  lodged  in  internal  cavities. 

This  division  is  entirely  composed  of  Swimming  Crustaceans,  whose 
body  is  elongated,  and  whose  general  form  often  approaches  closely  to 
that  of  the  Macrourouo  Decapods ;  but  in  those  animals  the  concen- 
tration of  the  rings  of  the  head  and  thorax  is  carried  less  far.  In  the 
greater  part  of  the  Stomapoda  the  ophthalmic  and  antennular  rings 
are  not  confounded  with  the  rest  of  the  head,  and  they  even  some- 
times acquire  a  remarkable  development.  As  in  the  other  Podoph- 
thalrna,  there  always  exists  a  Carapace,  which  is  formed  by  the 
enlargement  of  the  dorsal  arch  of  theantennary  or  mandibular  rings; 
but  the  dimensions  of  this  buckler  vary  greatly.  Sometimes  it  covers 
nearly  the  whole  of  the  thorax,  and  only  leaves  exposed  a  portion  of 
tho  last  ring  of  that  part  of  the  body ;  sometimes,  whilst  it  prolongs 
itself  above  the  thoracic  rings,  it  only  adheres  to  those  which  are 
near  the  mouth,  and  leaves  the  others  free  and  complete  under  its 
lower  surface.  In  other  cases  it  does  not  reach  the  four  or  five  last 
rings  of  the  thorax,  which  then  resemble  those  of  the  abdomen.  In 
form  it  varies  too  much  for  general  description.  The  Thorax  is 
generally  elongated,  and  entirely  composed  of  segments  moveable 
upon  each  other.  Sometimes  all  the  rings  of  this  part  of  the  body 
are  united  into  a  single  piece.  The  conformation  of  the  Abdomen 
varies  still  more;  this  portion  of  the  body  presents  in  general  nearly 
the  same  disposition  as  in  the  Macrourous  Decapods,  and  terminates 
by  a  great  caudal  fin  composed  of  appendages  of  the  sixth  ring  and 
the  following  segment ;  but  in  some  Stomapods  the  abdomen  is 
rudimentary.  The  disposition  of  the  limbs  is  equally  variable.  The 
Eyes  are  always  carried  on  a  first  pair  of  moveable  appendages,  the 
length  of  which  is  often  very  considerable,  and  whose  disposition  is 
essentially  the  same  as  in  the  Macrourous  Decapods.  The  first  pair 
of  Antennas  are  rather  long,  and  terminate  in  two  or  three  multi- 
articulate  filaments ;  their  peduncle  is  always  cylindrical,  and  they 
can  never  be  bent  back  under  the  front  as  in  the  Brachyurous  Deca- 
pods. They  are  inserted  below  the  eyes,  near  the  median  line,  or 
externally  to  the  base  of  those  organs.  The  second  pair  of  antennae 
vary  still  more ;  their  conformation  however  generally  approaches 
that  in  the  Crangonidm.  The  basilary  joint  of  their  peduncle  nearly 
always  carries  above  a  great  ciliated  blade,  and  they  terminate  by  a 
long  multiarticulate  filament.  In  the  greater  part  of  the  Stomapods 
they  are  inserted  outside  the  first  pair,  nearly  on  the  same  trans- 
versal line.  The  distance  which  separates  the  mouth  from  these 
appendages  is  generally  very  considerable  ;  and  the  carapace  never 
recurves  below,  so  as  to  form  round  that  aperture  a  well  determined 
frame  serving  to  lodge  the  jaw-feet,  as  in  the  greater  part  of  the 
Decapods.  In  the  majority  the  buccal  apparatus  is  more  simple  than 
in  the  preceding  order,  and  is  only  composed  of  an  upper  lip,  a  pair 
of  mandibles,  a  lower  lip,  two  pairs  of  jaws,  and  a  single  pair  of  jaw- 
feet;  these  last  organs  are  either  altogether  wanting,  or  are  trans- 
formed into  natatory  feet,  and  nearly  always  the  seven  following  pairs 
jf  limbs  are  all  so  formed  as  to  constitute  natatory  or  prehensile 
feet.  It  is  also  worthy  of  note,  that  in  the  Stomapods  the  second 
pair  of  jaws  never  carry  at  their  base  a  lamellar  appendage  analogous 
to  the  valvule,  which,  in  the  Decapods,  fulfils  functions  so  important 
in  the  mechanism  of  respiration ;  and  this  modification  of  structure 


13  a  natural  consequence  of  tho  absence  of  a  respiratory  oavity  which 
includes  the  thoracic  branchiae,  as  in  the  preceding  order. 

There  are  generally  seven  or  eight  pairs  of  Feet,  often  presenting 
the  same  mode  of  conformation.  They  are  nearly  always  provided 
with  an  appendage,  which  may  be  considered  as  the  analogue  of  a 
palp.  There  is  often  found  also  at  the  base  of  many  of  the  anterior 
feet  another  soft  and  vesicular  appendage,  which  has  sometimes  the 
form  of  a  biscuit,  and  which  represents  the  flagrum,  an  organ  which, 
in  the  greater  portion  of  the  Decapods,  is  lamellar  and  of  a  horny 
consistence ;  but  which,  in  certain  Shrimps,  presents  a  structure 
similar  to  that  in  the  Stomapods.  Three  of  the  last  pairs,  or  a  greater 
number,  are  always  natatory  ;  tho  first  pair,  or  even  the  first  four,  are 
often  prehensile  ;  but  they  never  terminate  in  a  didactylous  pincer, 
as  in  the  Decapods  :  they  are  subcheliform,  that  is  to  say,  nothing 
more  than  a  moveable  claw  which  falls  on  the  preceding  joint.  The 
greater  part  of  these  organs  are  approximated  to  the  mouth,  or  even 
applied  against  it ;  a  disposition  which  has  been  the  cause  of  the 
appellation  Stomapoda.  The  abdominal  members  present  nothing 
peculiar  ;  their  number  is  nearly  always  six  pairs. 

The  Branchiae  of  the  Stomapods  arc  always  external,  and  present 
in  general  a  more  complicated  structure  than  those  of  the  Decapods. 
Instead  of  being  composed  of  lamellae,  or  simple  filaments,  they  are 
formed  of  cylinders  ranged  in  parallel  order,  giving  origin  to  other 
smaller  cylinders,  which,  in  their  turn,  are  equally  fringed.  Some- 
times these  ramose  branchiae  aro  fixed  at  the  base  of  the  thoracic 
feet,  and  suspended  under  the  thorax  ;  but  in  general  they  spring 
from  the  basilary  joint  of  the  abdominal  false  feet :  in  some  of  the 
order  they  are  reduced  to  a  rudimentary  state  ;  in  others  nothing  is 
to  be  seen  which  can  be  considered  as  a  special  organ  of  respiration  ; 
and,  in  such  cases,  there  is  every  reason  to  believe  that  this  function 
is  exercised  by  the  general  surface  of  the  teguments. 


Branchiae  of  Stomapoda. 

1,  one  of  the  branchias  of  Thysanopoda :  a,  base  of  the  posterior  foot;  ft, 
branchia; ;  c,  palp. 

2,  a  branchia  of  Squilla  :  a,  base  of  the  false  foot;  b,  branchia  ;  c,  d,  the  two 
terminal  branches  of  the  false  foot. 

3,  a,  one  of  tho  branches  of  this  ramose  branchia ;  6,  the  brnnehlcts 
(Yamuscles). 

4,  one  of  the  abdominal  false  feet  of  Cynthia :  a,  basilary  joint ;  b,  branchia  ; 
c,  lamellar  appendages. 

The  apparatus  of  Circulation  differs  much  from  that  of  the  Deca- 
pods. In  the  Squilla?,  the  only  Stomapods  which  have  been  anatomi- 
cally examined,  the  heart,  instead  of  being  nearly  quadrilateral,  and 
situated  towards  the  middle  of  the  thorax,  has  the  form  of  a  long 
cylindrical  vessel,  which  extends  throughout  the  length  of  the  abdo- 
men ;  the  arteries  which  spring  from  this  tubular  heart  are  distributed 
in  a  peculiar  manner ;  and  the  principal  venous  sinuses,  instead  of 
being  situated  on  the  thorax,  occupy  the  abdomen. 

The  Stomach  of  some  Stomapods  presents  vestiges  of  the  solid 
framework,  which,  in  the  Decapods,  is  armed  with  teeth  serving  to 
bruise  the  aliments  in  the  interior  of  the  digestive  cavity  ;  but  in 
general  nothing  similar  is  to  be  found.  The  structure  of  the  Liver 
also  varies ;  and  in  those  species  in  which  the  organs  of  generation 
have  been  examined,  remarkable  peculiarities  have  been  observed  in 
their  disposition.  The  Nervous  System  in  this  order  presents  also 
modifications  which  have  not  been  found  in  the  Decapods ;  but  its 
disposition  varies  too  much  to  enable  M.  Milne-Edwards  to  say  any- 
thing general  of  it. 

M.  Milne-Edwards  divides  the  Stomapoda,  after  the  example  of 
Latreille,  into  three  families  : — the  Caridoides,  the  Bicuirasses  and 
the  Unicuirasses. 

L  Caridoid  Stomapoda. 

The  Crustaceans  arranged  by  M.  Milne-Edwards  under  this  family 
bear  a  close  resemblance  in  their  general  form,  he  observes,  to  the 
family  of  Salicoques;  and  indeed  till  lately  their  position  had  been 
in  the  order  Decapoda,  where  they  constituted  a  small  and  peculiar 
family  under  the  name  of  Schizopoda. 

The  body  is  thick,  and  slightly  compressed  laterally.  Head  con- 
founded with  the  thorax,  and  all  the  rings  of  the  last-named  part 
(with  the  exception,  sometimes,  of  the  last,  or  of  the  last  two)  com- 
pletely united  together  and  soldered  above  with  the  carapace.  Abdo- 
men considerably  developed,  and  terminating  by  a  great  fin  composed 
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of  five  lamina),  or  blades,  disposed  in  a  fan-shape,  an  in  tho  Macrourous 
Decapods.  Tho  carapace  descends  on  each  side  against  the  tmso  of 
tho  feet;  covers  tho  whole,  or  nearly  the  whole,  of  tho  thorax,  as  well 
as  the  head  ;  and  presents  only  a  rudimentary  rostrum  in  front ; 
there  is  no  moveable  plato  in  place  of  this  frontal  prolongation,  M  in 
Squilla,  and  the  ophthalmic  ring  is  in  general  very  short  and  naked. 
The  disposition  of  tho  eyos,  of  tho  antennae,  and  of  tho  pieces  of  tho 
mouth,  varies.  The  thoracic  plates  aio  all  slender,  natatory,  and 
resemble  each  other  ;  but  thoir  number  varies  much.  The  abdomen 
is  composed,  as  ordinarily,  of  seven  rings,  the  first  fivo  of  which 
carry  natatory  falso  feet;  whilst  the  seventh  forms,  with  the  append- 
agos  of  the  sixth  segment,  the  caudal  fin  :  these  last  appendages 
consist  each  of  a  small  very  short  basilary  joint,  and  of  two  great 
terminal  plates  disposed  as  in  the  Macrourous  Decapods.  Finally,  tho 
conformation  of  the  respiratory  apparatus  varies ;  sometimes  the 
branchiae  do  not  exist ;  sometimes  vestiges  of  them  are  found  at  the 
abdominal  false  feet;  and  sometimes  they  are,  on  the  contrary,  very 
much  developed,  and  suspended  under  the  thorax.  (Milne-Edwards.) 

If,  Milne-Edwards  divides  the  Caridoids  into  two  small  tribes,  the 
Myeians  and  the  Luciferians. 

1st  Tribe.  Mysians. 

This  tribe  resembles  the  Salicoques  so  closely,  that  till  lately  the 
Bpecies  forming  it  had  been  arranged  under  the  Macrourous  Decapods, 
where  they  constituted  the  family  designated  Schizopods. 

The  carapace  extends  to  the  base  of  the  ocular  peduncles,  and 
presenting  in  general  in  the  middle  of  the  front  a  rudimentary 
rostrum.  Antennae  inserted  on  two  lines,  and  formed  as  in  the 
Shrimps,  excepting  only  that  the  lamellar  appendage  of  the  second 
pair  is  less.  Mouth  situated  very  near  the  base  of  these  last,  and 
composed  essentially  of  a  labrum,  a  pair  of  mandibles  furnished  with 
a  palpiform  stem,  a  lower  lip,  and  two  pairs  of  lamellar  jaws.  To 
this  family  belong  the  genera  Mysis,  Cynthia,  and  Thysanopoda. 

Mysis. — Body  narrow,  elongated.  Carapace  covering  the  anterior 
extremity  of  the  trunk  as  well  as  the  greater  part  of  the  thorax,  and 
bent  down  on  each  side  so  as  to  apply  itself  against  the  base  of  the 
feet.  It  is  free  laterally,  and  does  not  adhere  to  the  last  rings  of  the 
thorax ;  anteriorly  it  is  narrowed  considerably,  and  terminates  by  a 
small  flattened  and  very  short  rostrum  ;  its  posterior  border  is  deeply 
notched.  Eyes  large,  short,  and  with  their  base  hidden  under  the 
anterior  part  of  the  carapace.  Internal  antennae  inserted  below  the 
eyes,  near  the  median  line ;  peduncle  of  the  same  form  as  in  the 
Shrimps,  and  carrying  at  its  extremity  two  multiarticulate  and  rather 
long  filaments.  The  second  pair  of  antennae  inserted  below  the  pre- 
ceding, and  equally  directed  forwards ;  the  first  joint  of  their  peduncle 
gives  origin  to  a  very  elongated  lamellar  appendage,  which  is  ciliated 
on  the  internal  border  that  covers  the  base  of  those  organs,  as  in  the 
Shrimps.  The  two  succeeding  joints  of  the  peduncle  are  slender  and 
cylindrical,  and  the  terminal  filament  is  filiform,  multiarticulate,  and 
longer  than  the  upper  antennae.  ■> 

There  is  no  vestige  of  branchiae,  either  at  the  vault  of  the  sides  or 
at  the  base  of  the  feet,  or  at  the  lower  surface  of  the  abdomen,  and 
the  only  appendage  which  would  seem  to  be  modified  in  its  structure 
so  as  to  become  more  proper  than  the  rest  of  the  body  to  fulfil  the 
functions  of  an  organ  of  respiration,  is  the  flagrum  of  the  first  pair  of 
jaw-feet,  whose  disposition,  for  the  rest,  is  nearly  the  same  as  in  a 
great  number  of  crustaceans  provided  with  branchiae. 

On  account  of  their  peculiar  appearance,  the  species  of  this  genus 
have  been  called  Opossum  Shrimps.  The  pouch  which  contains  their 
eggs,  and  which  have  secured  for  them  this  name,  is  thus  described 
by  Mr.  J.  V.  Thompson  : — "  Attached  to  the  base  of  each  of  the  inner 
divisions  of  the  two  posterior  pairs  of  feet  in  the  female,  is  a  large 
concave  scale,  strongly  pectinate  in  front,  of  which  the  posterior  is 
the  outermost,  largest,  and  most  concave,  lapping  considerably  over 
the  anterior  scale,  so  as  to  admit  of  a  considerable  extension  of  the 
size  of  the  pouch  which  they  form  by  meeting  each  other  in  front,  in 
order  to  accommodate  its  capacity  to  the  growth  of  the  ova  and  young 
brood.  In  the  male,  in  place  of  the  valvular  pouch  of  the  female,  we 
perceive  attached  to  the  inner  part  of  the  last  pair  of  feet  only,  a 
single  small  hollow  scale  on  each  side,  ciliate  in  front,  and  provided 
with  a  marginal  row  of  slender  hooks  at  the  apex  ;  these  are  probably 
an  appendage  of  the  male  organs,  which  have  a  similar  situation  in 
the  Shrimps." 

Within  this  pouch  in  the  female,  the  eggs,  or  rather  embryoes, 
Mr.  Thompson  informs  us,  are  received  when  excluded  from  the 
ovarium,  and  enveloped  in  a  mucous  or  subgelatinous  secretiou,  and 
gradually  developed  without  any  visible  attachment  to  the  parent. 
"  The  ova  when  first  received  into  the  pouoh  are  considerably  more 
advanced  than  those  of  the  Shrimps,  Crabs,  &c,  on  their  first  expul- 
sion, and  by  no  means  so  numerous,  a  circumstance  more  than  com- 
pensated by  the  rapidity  with  which  one  brood  succeeds  another 
during  the  whole  of  the  spring  and  summer  months.  The  number  of 
broods  produced  by  one  individual,  as  well  as  the  time  occupied  in 
their  evolution,  have  not  been  determined  ;  but  the  changes  which 
the  embryo  undergoes  in  configuration  are  sufficiently  obvious.  In 
the  present  instance  these  cannot  be  considered  as  metamorphoses, 
but  simply  a  gradual  development  of  parts;  hence  the  Schizopoda  may 
be  regarded  as  one  exception  to  the  Crustaceans  undergoing  trans- 
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formations,  mother  character  by  which  thoy  arc  separable  from  tho 
true  Shrimps,  &c.  The  first  change  which  is  perceptible  in  the  ova 
after  their  reception  into  the  maternal  pouch  is  a  slight  elongation  at 
ono  end,  and  tho  appearance  of  two  short  member*  on  each  side- 
this  elongation,  which  proves  to  bo  the  tail,  increasing  in  length, 
shortly  after  becomes  forked  at  the  end,  accompanied  by  a  proportional 
growth  in  tho  four  lateral  members  and  which  are  the  rudiments  of 
two  pairs  of  antenna)  in  tho  perfect  animal;  the  embryo  going  on  Thus 
with  a  progressionul  development  from  day  to  day,  begins  to  assume 
a  moro  complete  form,  and  an  approximation  to  that  of  the  parent,  in 
which  stages  tho  divisions  of  the  abdomen,  the  tail,  the  pedunculate 
eyes,  and  the  various  members  are  sufficiently  distinct ;  a  still  more 
close  resemblance  to  tho  perfect  animal  Is  attained  before  the  youn-^ 
are  finally  excluded,  which  is  etTected  by  tho  parent  spreading  open 
the  valves  of  its  pouch,  when  the  whole  brood  emerge  at  once  into  tho 
ambient  element,  and,  in  most  of  the  species,  continue  associated  with 
the  community  from  which  they  sprang.  The  slight  differences  which 
they  now  present  (and  which  are  necessary  to  be  known  in  order  to 
preclude  the  possibility  of  their  being  mistaken  for  individuals  of  a 
different  species)  affect  only  the  inner  rows  of  feet,  the  subabdominal 
fins,  the  outer  antennae,  and  the  tail ;  the  first  of  those,  in  place  of 
the  multiarticulate  termination,  have  but  one  or  two  short  joints  and 
a  curved  claw  superadded  to  the  end  of  the  tibiae,  and  hence  this 
division  of  the  limb  is  shorter  in  proportion  ;  the  subabdominal  fins 
consist  only  of  a  linear  joint  surmounted  by  a  few  bristly  hairs;  the 
outer  autennao  differ  in  no  other  respect  than  in  the  ciliated  scale 
which  is  attached  to  their  base  being  shorter  and  less  developed,  as  is 
also  the  brush  of  hair  in  the  males ;  the  three  intermediate  scales  of 
the  tail  are  proportionally  shorter,  but  yet  present  the  character 
peculiar  to  tho  species  in  their  form,  indentations,  and  appendages,  so 
as  to  testify  the  acuteness  of  Dr.  Leach  in  having  fixed  upon  this  part 
to  distinguish  the  species  from  each  other.  What  is  further  remark- 
able in  the  embryoes  is  the  way  in  which  they  are  arranged  within 
the  pouch  from  the  moment  they  assume  an  elongated  form ;  their 
heads  being  towards  the  breast  of  the  mother,  with  the  curvature  of 
the  tail  part  suited  to  that  of  the  outline  of  the  pouch,  and  the  large 
size  and  blackness  of  their  eyes." 

The  species  of  Mysis  swim  freely  in  tho  sea  in  numerous  troops,  and 
are  particularly  abundant  in  the  north,  where,  according  to  Otho 
Fabricius,  they  constitute  a  principal  portion  of  the  food  of  the 
Whale-Bone  Whales  (Balance).  Captain  James  Ross,  R.N.,  states 
that  Mysis  flexuosus  (Cancer  flexuosus,  MiilL),  though  but  sparingly 
found  in  the  seas  of  Europe,  inhabits  some  parts  of  the  Arctic  Ocean 
in  amazing  numbers,  and  constitutes  the  principal  food  of  the  pro- 
digious shoals  of  salmon  that  resort  thither  in  the  months  of  July 
and  August,  and  upon  which  the  inhabitants  of  Boothia  depend,  in 
great  measure,  for  their  winter  store  of  provisions.  He  further 
observes,  that  it  is  also  the  chief  food  of  the  whale,  by  which  such  a 
prodigious  quantity  of  fat  is  produced  in  the  body  of  that  immense 
animal. 

M.  Milne-Edwards  divides  the  genus  Mysis  into  the  following 
sections  : — ■ 

1.  Species  which  have  the  middle  blade  of  the  caudal  fin 
bifurcated. 

M.  spinulosus,  Leach.  It  is  the  Praunus  flexuosus,  Leach  ;  Mysis 
Leachii,  Thomps:on  ('Zool.  Res.').  It  is  found  in  the  British  Channel 
and  the  coasts  of  La  Vendee.  (Milne-Edwards.) 


Hysis  Fcibricii,  magnified. 
a,  the  last  ring  of  its  body,  or  its  terminal  fin  ;  6,  base  of  a  lateral  antenna  ; 
c,  base  of  an  intermediate  antenna;  d,  one  of  the  second  pair  of  jaw-feet; 
e,  one  of  the  first  pair.    These  parts  highly  magnified.  (Desmarest.) 

2.  Specie3  which  have  the  median  blade  of  the  caudal  fin 
entire  at  the  end. 
M.  vulgaris  is  common  on  the  Irish  coast.    It  abounds  in  the  Lee, 
even  up  to  Cork,  from  the  early  part  of  spring  to  the  approach  of 
winter,  according  to  Mr.  Thompson,  who  states  that  during  the  still 
period  of  the  tide  at  low  water,  they  repose  upon  the  mud  and  stones 
I  at  the  bottom  of  the  river,  and,  as  the  tide  rises,  may  be  observed 


forming  a  wide  belt  within  its  margin,  the  youngest  swimming  nearest 
to  the  shore,  the  oldest  farther  out  and  in  deeper  water.  They  appear, 
he  adds,  to  be  mostly  females,  the  males  being  few  in  proportion,  and 
they  swim  in  a  horizontal  position,  contributing  towards  the  food  of  1 
various  young  fish,  from  which  they  frequently  escape  by  springing 
up  out  of  the  water. 


Mi,  sis  vulgaris,  magnified.  (Thompson.) 

Cynthia,  Thompson. — Body  slender,  and  of  the  same  form  as  in 
Mysis ;  but  the  carapace  of  Cynthia  is  smaller,  and  terminates  ante- 
riorly by  a  small  rostral  prolongation  ;  behind  it  a  certain  number  of 
thoracic  rings  art-  exposed.  Eyes  stout  and  short,  of  moderate  length. 
First  pair  of  antennae  excavated  at  their  base  to  make  room  for  the 
eyes ;  their  peduncle  is  stout,  and  they  have  two  terminal  filaments. 
The  second  pair  of  antennae  are  inserted  below  the  preceding,  as  in 
Mysis,  but  they  are  much  smaller ;  the  lamellar  appendage  which 
covers  their  base  is  shorter  than  the  peduncle  of  the  upper  antennae. 
Conformation  of  the  buccal  apparatus  nearly  the  same  as  in  Mysis  ; 
palpiform  stem  of  the  mandibles  very  large ;  second  pair  of  jaws 
lamellar,  and  divided  on  the  internal  side  iuto  many  lobes. 

C.  Thompsonii,  a  native  of  the  Atlantic  Ocean,  between  Madeira  and 
the  Antilles.  (Milne-Edwards.) 

Thysanopoda  (Milne-Edwards). — External  form  resembling  that  of 
Mysis.  Body  presenting  the  same  divisions  as  in  the  Macrourous 
Decapods.  Carapace,  which  covers  the  head,  hiding  also  the  whole  of 
the  thorax.  Abdomtn,  whose  length  much  exceeds  that  of  the 
ct-phalo-thorax,  extended  backwards,  and  composed  of  seven  segments, 
the  three  median  of  which  present  on  their  posterior  and  superior 
borders  a  small  spine,  directed  backwards.  Carapace  terminated 
anteriorly  by  a  small  pointed  rostrum,  which  does  not  reach  to  the 
extremity  of  the  eyes,  whose  peduncles  are  stout  and  short.  Antennae 
four  in  number,  inserted  on  two  lines,  and  nearly  equal  in  length  ; 
the  upper  with  a  peduncle  recurved  at  its  base,  to  receive  the  eyes, 
and  composed  of  three  cylindroid  joints ;  they  are  terminated  by  two 
rathi-r  long  filiform  stems.  Base  of  the  lower  antennae  covered  by  a 
long  lamellar  scale,  the  extremity  and  internal  border  of  which  are 
ciliated,  the  terminal  stem  presenting  nothing  remarkable.  Mouth 
situated  at  a  small  distance  from  the  point  of  the  insertion  of  the 
lower  antennae,  and  surrounded,  as  ordinarily,  with  a  rather  stout 
labrum,  a  bifid  tonguelet,  and  a  pair  of  mandibles,  which  are  armed 
on  their  internal  border  with  some  pointed  teeth,  and  carry  a  short 
and  flattened  palp,  divided  into  three  joints.  Two  pairs  of  jaws  are 
applied  on  the  mandibles  and  tonguelet. 

T.  tricuspida  is  the  only  species  known.  Length  about  15  lines. 
It  was  found  far  at  sea,  in  the  Atlantic  Ocean,  by  M.  Beynaud. 

M.  Milne-Edwards  thinks  that  the  genus  Podopsis,  or  Hammer- 
Headed  Shrimp  of  Thompson,  may  belong  to  this  family ;  but  he 
observes,  that  it  is  too  imperfectly  known  to  warrant  the  assignment 
of  precise  characters  to  it.  This  crustacean,  which  was  found  in  the 
Atlantic  Ocean,  and  is  phosphorescent,  is  figured  and  described  in  the 
interesting  '  Zoological  Researches '  above  quoted. 


2nd  Tribe.  Luciferians. 

M.  Milne-Edwards  observes  that  the  genus  Lucifer,  established  by 
Mr.  Thompson,  is  one  of  the  most  singular  known.  One  of  the  most 
remarkable  traits  of  this  crustacean  is  the  excessive  length  of  the 
anterior  portion  of  the  head ;  the  extreme  brevity  of  the  part  of  the 
body  occupied  by  the  mouth,  and  constituting  the  thorax ;  and  the 
great  development  of  the  abdomen. 

The  general  form  of  the  body  is  nearly  linear.  Eyes  and  antennae 
carried  at  the  extremity  of  a  long,  Blender,  and  cylindrical  prolonga- 
tion, which  is  much  longer  than  all  the  rest  of  the  cephalo-thoracio 
portion  of  the  body,  and  seems  to  be  formed  principally  by  the  anten- 
nary  ring.  A  small  carapace  covers  the  whole  of  the  posterior  portion 
of  the  cephalo-thorax,  and  presents  nearly  the  same  form  as  in  Mysis. 
The  first  pair  of  antennas  are  slender,  short,  and  terminated  by  a  multi- 
articulate  rudimentary  stemlet ;  the  second  pair  are  inserted  below, 
close  to  the  preceding,  and  are  equally  slender :  near  their  base  is 
seen  a  small  lamellar  appendage,  but  their  mode  of  termination  is 
unknown.  Mouth  projecting,  and  situated  behind  the  base  of  the 
prolongation  which  carries  the  eyes,  &c. 

L.  Typus.  This  species  differs  from  the  only  other  Reynaudii  (which 
was  found  in  the  Indian  Ocean  by  M.  Reynaud)  in  the  form  of  the 
median  piece  of  the  caudal  fin,  which  is  lamellar,  and  without  any 
notch  below,  in  the  more  considerable  length  of  the  middle  blades, 
and  in  the  apparent  absence  of  a  separation  between  the  carapace  and 
oculiferous  prolongation. 


Long-Headed  Shrimp  {Lucifer  Typus),  magnified,  and  of  its  natural  size. 

(Thompson.) 

II.  Bicuirassed  Stomapoda.  [Phyllosojia.] 
III.  Unicuirassed  Stomapoda. 
The  abdomen  is  well  developed,  and  is  composed  of  seven  moveable 
segments,  the  last  of  which  constitutes  a  very  large  caudal  bla'le.  The 
eyes  are  stout  and  convex  (renfles)  towards  the  end  ;  the  first  pair  of 
antennae  are  inserted  below  and  behind  their  peduncle,  and  are  com- 
posed of  a  cylindrical  peduncle  formed  of  three  joints  and  terminated 
by  three  filaments,  which  are  ordinarily  multiarticulate.  The  second 
pair  of  antennae  are  inserted  behind  and  outside  the  preceding,  and 
are  provided  with  a  great  lamellar  appendage  fixed  on  a  stout  and 
cylindrical  joint,  at  the  extremity  of  the  first  joint  of  their  peduncle, 
which  also  carries  in  front  a  filament,  which  is  ordinarily  multiarticu- 
late. The  mouth  is  rather  distant  from  the  antennae,  and  carried  on 
a  nearly  triangular  eminence,  the  base  of  which  corresponds  with  the 
insertion  of  the  prehensile  feet.  The  upper  lip  is  large,  projecting, 
and  semicircular.  The  mandibles  are  directed  downwards,  and  ter- 
minate by  two  toothed  branches,  one  of  which  ascends  in  the  back 
part  of  the  mouth,  towards  the  stomach  ;  the  palpiform  stem  which 
carries  these  organs  is  small  and  sometimes  null.  The  lower  lip  ia 
large,  and  partially  covers  the  extremity  of  the  mandibles.  The  jaws 
are  very  small,  and  applied  exactly  against  the  mouth  ;  the  first  pair 
terminate  by  a  kind  of  hook  directed  inwards,  and  armed  with  spines 
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along  the  internal  border  of  thoir  second  joint;  there  is  also  a  small 
rudimentary  palpiform  appendage.  The  second  pair  of  jaws  are 
lamellar,  noarly  triangular,  and  composed  of  four  or  five  jointH  placed 
end  to  end;  nothing  resembling  a  flabclliform  appendage  is  to  bo  seen. 
The  members  which  belong  to  the  seventh  cephalic  ring,  and  which 
ordinarily  constitute  the  anterior  jaw-feet,  do  not  seem  to  belong  to 
the  buccal  apparatus.  They  are  very  much  elongated,  and  form  a 
pair  of  slender  feet,  generally  enlarged  towards  the  end,  tho  uses  of 
which  are  not  known. 

M.  Milne-Edwards  divides  this  family  into  two  small  tribes, 
Erichthians  and  Squillians. 

Tribo  1.  Erichthians.  [Eriohthus.] 
Tribe  2.  Squillians. 

Corresponding  with  the  genus  Squilla  of  Fabricius,  and  tho  majority 
of  authors,  this  tribe  comprehends,  according  to  M.  Milne-Edwards, 
the  genera  Squilla  (containing  the  aqmUtB,  properly  so  called),  Oono- 
dadylus,  and  Coronis  of  Latreille.  All  these  crustaceans  have, 
observes  M.  Edwards,  the  greatest  resemblance  to  each  other,  and 
tho  differences  upon  which  these  genera  are  established  have  not 
perhaps  as  much  importance  as  was  once  thought. 

The  Squillians  are,  of  all  the  podophthalmous  crustaceans,  those 
in  which  the  various  constituent  rings  of  the  body  are  the  most 
equally  developed  and  the  most  independent  of  each  other.  With 
the  exception  of  those  which  immediately  surround  the  mouth,  all 
theBe  rings  are  more  or  less  moveable  on  each  other,  and  the  greater 
part  are  complete.  The  carapace  neither  covers  the  first  two  rings 
of  the  head  nor  the  last  four  rings  of  the  thorax,  and  constitutes  a 
horizontal  buckler  nearly  quadrilateral,  which  is  divided  longitudinally 
into  three  lobes,  more  or  less  distinct,  by  two  longitudinal  furrows. 
In  front  of  this  buckler  is  a  small  triangular  and  moveable  plate, 
which  seems  to  be  a  dependence  of  it,  and  which  covers  the  anten- 
nular  ring ;  its  form  varies,  and  as  it  may  be  an  element  in  specific 
differences,  M.  Milne-Edwards  terms  it  the  frontal  plate.  The  ring 
which  carries  the  eyes  is  small,  nearly  quadrilateral,  and  moveable  on 
the  succeeding  segment ;  the  eyes  are  large,  short,  and  convex.  The 
antennular  ring  is  also  nearly  quadrilateral  and  moveable,  but  larger, 
and  gives  insertion  to  the  internal  antennae  by  its  anterior  border  on 
each  side  of  the  ophthalmic  ring.  These  appendages  are  directed 
forwards ;  their  peduncle  is  long,  slender,  and  composed  of  three 
cylindrical  joints,  and  they  terminate  in  three  multiartioulate  fila- 
ments of  moderate  length.  The  second  pair  of  antennae  are  inserted 
under  the  anterior  border  of  the  carapace,  on  each  side  of  the  anten- 
nular ring,  and  are  formed  nearly  the  same  as  in  the  Erichthians ;  the 
first  joint  of  their  peduncle  is  large  and  short,  and  continues  itself 
with  an  articulation  equally  stout,  which  carries  at  its  extremity  a 
great  oval  blade,  analogous  to  the  palp  or  middle  branch  of  the 
thoracic  limbs,  and  the  basilary  scale  of  the  external  autennte  of  the 
shrimps  ;  the  internal  branch,  which  ordinarily  is  greatly  developed, 
remains  here  slender,  and  so  small  that  it  only  seems  to  be  an 
appendage  of  the  middle  branch ;  it  springs  from  the  anterior  angle 
of  the  common  basilary  joint,  and  presents  a  peduncular  portion, 
composed  of  two  cylindrical  joints  and  of  a  terminal  multiarticulate 
filament. 

The  internal  structure  of  the  Squillians  differs  considerably  from 
that  of  the  Decapods.  The  heart,  instead  of  being  quadrilateral,  and 
inclosed  in  the  middle  part  of  the  thorax,  has  the  form  of  a  long  vessel, 
rather  enlarged  anteriorly,  which  extends  nearly  throughout  the  length 
of  the  abdomen  as  well  as  of  the  thorax,  and  which  furnishes  laterally 
in  each  of  the  rings  which  it  traverses  a  pair  of  arterial  branches ;  by 
its  anterior  extremity,  this  dorsal  vessel  gives  origin  to  three  branches, 
which  seem  to  be  the  analogues  of  the  ophthalmic  and  antennary 
arteries  of  the  Decapods;  and  posteriorly  it  terminates  by  a  small 
artery  which  penetrates  into  the  last  abdominal  segment. 

The  stomach  is  very  large,  and  advances  into  the  head  very  far 
before  the  oesophagus,  which  is  vertical  and  extremely  short. 

The  organs  of  generation  are  situated  above  the  digestive  apparatus. 

The  nervous  system  presents  nearly  the  same  disposition  as  in  the 
greater  portion  of  the  Macrourous  Decapods ;  in  the  abdomen  the 
ganglions  are  well  developed,  and  the  cords  double ;  it  is  the  same 
with  the  thoracic  ganglions  of  the  three  last  pairs,  but  all  those  of  the 
anterior  portion  of  the  thorax  are  united  in  a  single  oval  mass. 

Squilla  (Rondeletius). — M.  Milne-Edwards  points  out  that  the  true 
Squillice  are  probably  more  carnivorous  than  the  other  crustaceans  of 
this  tribe,  for  they  are  furnished  with  much  more  powerful  offensive 
arms.  The  claw  which  terminates  their  raptorial  feet  has  a  falcular 
form,  the  sharp  edge  of  which  is  provided  with  long  pointed  teeth, 
and  can  be  received  into  a  groove  of  the  corresponding  border  of  the 
band,  which  is  equally  compressed,  and  in  general  armed  with  spines 
on  its  prehensile  border.  The  three  last  pairs  of  thoracic  feet  carry  a 
slender,  cylindrical,  and  elongated  appendage,  which  represents  the 
palp.  The  body  is  in  general  more  slender  and  narrowed  behind  the 
carapace  than  in  the  other  Squillians. 

Squilla!  are  found  in  the  British  Channel,  but  the  species  which  are 
numerous  are  abundant  only  in  the  seas  of  warm  regions  ;  they  keep 
in  general  at  a  distance  from  the  coast,  and  at  considerable  depths. 
Their  abdominal  false  feet  are  continually  in  motion,  and  they  swim 
with  great  swiftness,  striking  the  water  with  their  powerful  tail. 
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Squilla,  seen  from  above. 


M.  Milne-Edwards  divides  the  true  Squillce  into  two  sub-genera  : — ■ 
1,  Squilles  Fines-Tailles ;  and,  2,  Squillea  Trapues. 

1.  Slender  Squillce. 
The  species  arranged  under  this  sub-genus  are  remarkable  for  the 
narrowing  of  the  posterior  portion  of  their  thorax  and  the  gradual 
enlargement  of  the  abdomen.    The  sub-genus  is  divided  by  M.  Milne- 
Edwards  into  the  following  sections  : — 

a.  Species  whose  abdomen  presents  above  neither  crests  nor 
large  tubercles,  and  has  its  last  segment  twice  and  a  half 
as  wide  as  it  is  long ;  rounded  and  hardly  dentilated. 
S.  maculata.    Length  from  10  to  12  inches.    It  inhabits  the  Asiatic 
seas. 

£.  Species  whose  abdomen  presents  above  many  longitudinal 
crests,  or  large  elongated  tubercles,  and  has  its  last  segment 
in  general  nearly  as  long  as  it  is  wide. 

*  Rostral  plate  not  covering  the  ophthalmic  ring. 
S.  Mantis.    Length  6  or  7  inches  and  upwards.    It  is  found  iu  the 
Mediterranean. 

**  Rostral  plate  entirely  hiding  the  ophthalmic  ring. 
S.  Ferussaci.    Length  about  4  inches.    It  is  found  on  the  coasts  of 
Sicily. 

2.  Stout  Squillce. 

This  sub-genus  has  the  body  very  convex,  all  of  a  size,  without  any 
notable  narrowing  at  the  back  part  of  the  carapace. 

5.  stilifera.  Length  about  3  inches.  It  is  a  native  of  the  island 
of  Mauritius. 

Qonodactylus  (Latreille). — The  principal  distinction  of  this  genus 
from  the  last  group  lies  in  the  mode  of  conformation  of  the  raptorial 
feet.  The  last  joint  of  these  organs,  in  lieu  of  having  the  form  of  the 
claw  lamellar  and  strongly  dentated,  is  straight,  styliform,  more  or 
less  convex  at  its  base,  and  presents  at  most  only  vestiges  of  teeth 
on  its  prehensile  border,  which  is  enlarged.  In  general  the  convexity 
of  the  basilary  portion  is  very  considerable,  and  suffices  to  distinguish 
these  crustaceans  at  the  first  glance. 

*  Rostral  plate  armed  on  the  median  line  with  a  long  spiniform 
tooth. 

6.  Chiragra.  Length  about  3^  inches.  The  species  are  found  in  all 
the  seas  of  warm  climates  :  the  Mediterranean,  American  coasts,  Sey- 
chelles Islands,  near  Trincomalee,  and  Tcngataboo. 


on 
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**  Rostral  plate  rounded  and  nearly  pointed  in  front. 

0.  Scyllarus.  Length  about  4h  inches.  It  is  found  in  the  Indian 
Seas  aud  on  the  coasts  of  Mauritius. 

Coronis  (Latreille). — This  form  does  not  appear  to  M.  Milne- 
Edwards  to  differ  sufficiently  from  the  Squillcc,  properly  so  called,  fo 
authorise  its  generic  separation  ;  but  as  he  had  not  observed  it  himself, 
he  continues  to  retain  it  as  a  genus.  The  following  is  Latreillc's 
character  : — Lateral  and  posterior  appendage  of  the  third  joint  of  the 
last  six  feet  (the  adactylous  and  thoracic)  in  form  of  a  membranous 
blade  or  battledore  (pallette),  which  is  nearly  orbicular  and  a  little 
bordered  (reborde"e). 

C.  Scolopendra.    (See  Guerin,  '  Iconographie,'  pi.  24,  fig.  2.) 

STOMATE'LLA.  [Haliotid.13.] 

STOMATES  (from  the  Greek  <n6ixa,  an  'opening,'  or  '  mouth'),  in 
Botany,  are  small  longitudinal  openings  occurring  in  the  epidermis  of 
plants,  and  usually  bounded  by  two  or  more  lunate  or  kidney-shaped 

vesicles. 

The  first  botanist  who  observed  the  existence  of  Stomates  was  Grew, 
•who,  in  his  '  Anatomy  of  Plants,'  published  in  London  in  1682,  gave 
an  imperfect  representation  of  these  organs,  and  stated  that  they 
existed  on  several  parts  of  plants,  but  he  gave  them  no  special  name. 
Malpighi  afterwards  described  their  existence  in  the  epidermis  of 
Marchcmtiacete,  where  they  are  very  large,  but  entirely  overlooked 
them  in  the  higher  plants.  Guettard  was  the  next  writer  who  noticed 
them,  and  believing  them  to  perform  the  office  of  glands,  called  them 
'glandes  iniliaires'  (glandulss  miliares).  Saussure  also  thought  them 
glandular  bodies,  and  called  them  cortical  glands.  Hedwig  and  Glei- 
cheu  were  the  first  to  give  accurate  drawings  of  them;  and  from  that 
time  their  existence  excited  general  attention,  but  they  received  a 
variety  of  designations.  Hedwig  called  them  Spiracula  and  Pori 
Exhalantes  ;  De  Candolle,  Pores  Corticaux ;  Ki  ocker,  Rimtc  Annulatoe; 
Mirbel,  Pores  Elongdes.  Sprengel  and  other  German  writers  designate 
them  as  Spaltbfihungen ;  Rudolphi  called  them  Pores  of  the  Epidermis; 
Link  proposed  the  name  Stomata,  which  has  since  been  adopted  by 
De  Candolle,  Bronguiart,  and  Mirbel  in  France,  and  Lindley  aud 
Henslow  in  England.  Link  has  however  since  proposed  the  name  of 
Hautdriisen  (skin-glands),  aud  this  term  is  adopted  by  Meyen  and 
later  German  botanists. 

The  structure  of  the  Stomates  is  best  seen  in  the  mouocotyledonous 
plants,  in  which  they  generally  occur  of  a  larger  size.  They  are  quite 
imperceptible  to  the  naked  eye,  but  may  be  discovered  by  a  lens  of  low 
power.  In  general  they  will  be  found  to  consist  of  two  kidney-shaped 
bodies,  which  are  merely  cells  of  cellular  tissue  filled  with  a  green 
matter,  and  from  this  circumstance  contrast  with  the  transparent 
cuticle  in  which  they  are  placed.  The  kidney-shaped  bodies  lie  with 
their  incurved  edges  presented  to  each  other,  and  their  extremities 
unite  with  each  other  so  that  they  leave  between  them  a  little  oval 
chink  or  opening.  This  opening  communicates  with  the  parenchyma 
of  the  leaf  or  other  organ  underneath  the  cuticle,  and  at  this  point 
the  cellular  tissue  is  loose,  and  frequently  a  large  cavity  is  observed, 
into  which  the  Stomate  opens.  Nees  von  Esenbeck,  Brown,  aud  others 
denied  at  first  that  the  space  between  the  lunate  bodies  was  an  opening, 
but  the  observation  of  later  writers  seems  to  have  proved  this  point. 
(Lindley,  '  Introd.  Bot.,'  p.  52.)  This  difference  among  observers  may 
perhaps  be  explained  by  the  fact  that  the  kidney-shaped  bodies  have 
a  power  of  contracting  and  dilating,  and  thus  closing  or  opening  the 
space  between  them.  This  was  first  observed  by  Comparetti,  and  has 
since  been  confirmed  by  other  writers. 

The  Stomates  are  not  all  composed  of  two  cells;  those  of  Marchantia, 
according  to  Mirbel,  are  composed  of  four  or  five  cells,  which  are 
arranged  circularly,  forming  an  upper  outer  rim  of  the  Stomate.  Some- 
times additional  cells  are  found  above  these,  but  they  differ  little, 
except  in  their  arrangement,  from  the  cells  of  the  tissue  by  which 
they  are  surrounded.  This  is  one  of  the  simplest  forms  of  Stomate. 
Iu  Nerium  oleander  the  Stomates  consist  of  cavities  in  the  cuticle, 
which  are  filled  up  with  little  hairs.  Dr.  Lindley  has  described  in 
Nepenthes  two  sorts  of  Stomates,  "  the  one  oblong,  semitransparent, 
and  almost  colourless,  with  numerous  pellucid  globules  in  the  cavity 
of  the  cells;  the  other  roundish,  much  more  opaque,  and  coloured 
red."  Although  the  form  of  the  Stomates  is  most  frequently  elliptical, 
they  are  sometimes  quite  spherical,  as  in  Oncidium  allUsimum,  and 
Link  has  noticed  them  of  a  quadrangular  form  in  Yucca  gloriosa. 

The  Stomates  are  mostly  arranged  irregularly  upon  the  surface  of 
the  epidermis,  occupying  generally  about  equal  distances  from  each 
other.  There  are  however  some  remarkable  exceptions.  In  the  grasses, 
for  instance,  and  some  other  mouocotyledonous  plants,  the  Stomates 
are  arranged  in  regular  rows,  which  run  parallel  with  the  bundles  of 
woody  tissue  which  enter  into  the  composition  of  the  leaf.  In  Phor- 
mium  tenax  and  in  Pinus  the  Stomates  are  also  arranged  in  a  longitu- 
dinal series.  In  Begonia  spathulata  the  Stomates  on  the  under  surface 
of  the  leaves  are  collected  together  in  the  form  of  little  rosettes.  The 
same  is  seen  in  Crassula  cordata  and  C.  arborescens. 

Stomates  are  found  on  plants  whenever  there  is  a  distinct  epidermis, 
and  they  exist  on  nearly  all  the  parts  of  a  plant  exposed  to  the  light. 
In  the  lower  cryptogamic  plants,  as  mosses,  Fungi,  Lichens,  and  Algol, 
they  have  never  been  found.  Plants  growing  in  the  dark  do  not  possess 
them,  nor  are  they  present  on  roots  or  the  ribs  of  leaves.    They  are 


found  on  the  bark  of  herbs  and  trees,  but  in  the  latter  only  whilst 
the  bark  is  herbaceous.  In  thoso  plants  which  live  under  water,  ag 
the  Zostera,  Ceralophyllum,  and  Potamogeton,  they  are  not  found. 
Those  parts  of  the  leaves  of  some  plants  which  are  concealed  under 
the  ground,  as  in  the  onion,  &c,  have  no  Stomates.  All  the  parasitical 
plants  which  have  not  a  green  colour,  as  the  Orobanchacea,  Lathrea, 
and  Monotropa,  are  destitute  of  Stomates,  whilst  those  which  are 
green,  as  the  Loranthus,  have  abundance.  They  are  only  rarely  found 
upon  the  filaments  of  the  stamens,  the  anthers,  or  the  styles.  With 
the  exception  of  Canna,  they  have  not  been  found  on  the  seeds  of  plants, 
nor  are  they  present  on  fruits,  except  such  as  are  membranous. 

Stomates  are  not  always  present  on  both  surfaces  of  the  leaves. 
They  are  however  much  more  frequently  absent  on  the  upper  than 
on  the  under  surface  of  the  leaf. 

The  number  of  stomates  contained  in  a  given  surface  varies  very 
much  in  different  species  and  families  of  plants.  Many  observers 
have  occupied  themselves  iu  counting  them,  and  the  following  table 
gives  the  result  of  some  of  the  observations  of  Sprengel,  Krocker, 
Thomson,  and  Lindley  on  this  point : — 


Number  of  Stomates  in  a 

Name  of  Plants. 

Observer. 

square  inch. 

Under  side. 

Upper  side. 

Lilium  album      ,       .  . 

Sprengel 

17,280 

3,556 

L.  bulbiferum .       .       .  . 

lied  wig 

83,000 

not  counted 

Tradescantia  discolor  .  . 

Sprengel 

9,000 

Alisma  Plantago     .       .  . 

Thomson 

16,000 

12,000 

Andromeda  speciosa     •  . 

32,000 

none 

Hydrangea  qucrcifolia     .  . 

160,01)0 

none 

Sempervivttm  Tectorum  . 

6,000 

10,710 

Pttmex  aceiosa        •       •  . 

20,000 

11,088 

Viscum  album     .       .  . 

200 

200 

Piunus  Laurocernsus      .  . 

Lindley 

00,000 

none 

Orinum  amabile  .  • 

20,000 

20,000 

Staj>elia  (stem)       .        .  . 

15,000 

Cactus  (stem)      .        .  . 

15,000 

Aloe  (leaf)     .       .       .  . 

20,000 

25,000 

Yucca  .... 

40,000 

40,000 

Pinus  halepentis     .       .  . 

Kroclier 

2,700 

P.  Abies  .... 

3,000 

Aloe  ?iigricant       .       .  . 

7,200 

Citrus  aurantium        .  . 

409,821 

Solatium  sanctum    .       .  . 

448,704 

Brown  is  of  opinion  that  the  figure,  number,  and  size  of  the  Sto- 
mates might  often  be  made  use  of  to  indicate  the  affinities  of  genera 
and  natural  families  of  plants,  and  has  proved  that  thi3  is  the  case  in 
Proteacem.  Schleiden  has  pointed  out  the  relations  and  differences  of 
these  organs  in  Caclaceoz,  Coniferm,  Piperacea,  and  other  orders. 

Many  different  views  have  been  taken  of  the  function  of  Stomates. 
That  they  are  organs  by  which  the  process  of  exhalation  is  carried 
on  as  a  vital  process,  there  is  much  reason  to  suppose.  They  exist  in 
the  greatest  abundance  in  those  parts  of  plants  in  which  this  opera* 
tioo  is  going  on,  they  are  also  most  abundant  in  membranous  leaves, 
which  are  known  to  exhale  most,  and  are  deficient  in  succulent  leaves, 
in  which  there  is  little  exhalation.  It  was  long  ago  observed  by 
Comparetti,  that  the  mouths  of  the  Stomates  were  open  by  day  and 
closed  at  night,  and  this  is  quite  in  accordance  with  what  we  know  of 
the  action  of  light  on  the  function  of  exhalation.  It  is  more  active 
in  the  day,  and  the  mouths  of  the  Stomates  are  opened  to  allow  of 
the  exit  of  the  vapour.  Another  argument  in  favour  of  this  view  is 
derived  from  the  non-existence  of  Stomates  in  those  families  of  planta 
in  which  no  proper  transpiration  takes  place.  There  is  no  doubt  that 
the  surface  of  plants  absorb  moisture  when  atmospheric  conditions 
are  favourable,  and  it  is  probable  that  under  those  circumstances  the 
Stomates  become  organs  of  absorption. 

(Meyen,  Pflanzen  Physiologie  ;  Lindley,  Int.  But.  ;  De  Candolle, 
Organography  Vegetale  ;  Brougniart,  Ann.  des  Sc.  Nut,  1831.) 

STOMATIA.  [Haliotid.e.] 

STO'MIAS,  a  genus  of  Fishe3  belonging  to  the  family  Esocid'C 
They  are  distinguished  by  the  muzzle  being  very  short,  the  mouth 
very  deeply  cleft,  the  opercula  reduced  to  small  membranous  lamina) ; 
the  maxillaries  fixed  to  the  cheek ;  the  intermaxillary,  palatine,  and 
maxillary  bones  are  rather  sparingly  furnished  with  teeth,  and  these 
are  long  and  hooked,  and  similar  teeth  are  observable  on  the  tongue. 
The  body  is  elongated,  the  ventral  fins  are  placed  very  far  back,  aud 
the  dorsal  fin  is  placed  opposite  the  anal  fin,  on  the  hinder  extremity 
of  the  body. 

Only  two  species  of  this  genus  are  known,  both  of  which  are 
inhabitants  of  the  Mediterranean.  One,  S.  barbatus,  has  been  so 
called  on  account  of  its  having  a  long  barbule  on  the  chin.  Both 
species  are  of  a  black  colour,  but  have  numerous  rows  of  small  silver 
spots  on  the  abdomen. 

STONECHAT.  [Saxicola.] 

STONECROP.  [Sedum.] 

STONESFIELD  SLATE,  a  small  band  of  rock  separating  the 
Great  Oolite  from  the  Inferior  Oolite.  The  accumulation  of  organic 
remains  in  this  formation  is  one  of  the  most  remarkable  phenomena 


known  regarding  the  distribution  of  the  fossils  in  tho  Oolitic  Rocks. 
Coniferous,  Cycadeous,  and  Filicoid  Plants;  Lamellifcrous  Corals, 
Conchifers,  Gasteropoda,  Cephalopoda,  Crustaceans,  Insects,  Ganoid 
KisheH,  Terrestrial  and  Aerial  Sauiians,  Marsupial  Mammalia ;  all 
these  occur  together,  and  suggest  to  the  naturalist  a  variety  of  infer- 
ence! and  speculations.  Viewed  in  their  moat  general  relations,  the 
slaty  beds  of  Stonesfield  appear  to  bo  deposits  produced  in  tho  sea 
near  the  shore  in  shallow  water,  at  points  to  which  fresh-water  cur- 
rents might  send,  at  intervals,  some  of  tho  spoils  of  the  laud.  The 
Marine  Conchifers  are  often  found  with  valves  united,  and  otherwise 
in  conditions  which  indicate  residence  on  or  near  the  spot  whero  they 
are  buried ;  but  the  brokon  atato  of  the  Land  Plants,  tho  scattored 
elytra  of  Insects,  the  detached  state  of  the  teeth  and  bones  of  Fishes, 
Saurians,  and  Mammalia,  seem  the  effect  of  transport  from  some 
distance.  A  great  distance  cannot  well  be  supposed,  for  in  that  case 
we  must  imagine  the  course  of  a  great  river,  and  look  for  its  effects 
over  much  wider  areas  than  that  of  the  Stonesfield  F ossils.  There 
are  several  rather  similar  deposits,  and  perhaps  of  the  same  or  nearly 
the  same  geological  date,  in  the  Oolitic  series  of  Northamptonshire 
and  Yorkshire,  but  they  seem  to  be  due  to  separate  areas  of  littoral 
agitation.  The  Fauna  and  Flora  represented  by  these  fossils  is  similar 
to  that  which  now  exists  iu  Australia,  aud  has  suggested  the  conclu- 
sion that  in  Australia  we  have  now  a  condition  of  tho  earth's  surface 
such  as  existed  in  Europe  during  the  deposition  of  the  Oolitic  beds. 
[Ooute.] 

STOIUX.  [Styrax.] 

STORKS.  [Ciconia.] 

STRAMONIUM.  [Datura.] 

STRAND-WOLF.  [Himsnina.] 

STRAPWORT.  [Corhioiola.] 

STRATA.  In  Geology,  both  the  separately  deposited  layers  of 
rock,  and  the  rocks  formed  of  these  similar  layers,  accumulated 
together,  have  received  the  name  of  Strata.  Dr.  William  Smith  uses 
the  term  in  the  latter  sense,  and  in  general  this  is  the  meaning  attached 
to  it  in  those  useful  tabular  expositions  of  the  '  Series  of  Strata,'  in 
various  districts  of  the  globe,  which  are  now  familiar  to  geologists. 
In  special  and  local  descriptions  of  rocks,  the  several  beds  are  com- 
monly enough  called  Strata  (Couches,  French).  As  a  general  scheme 
showing  the  rank  frequently  assigned  to  these  and  other  terms,  the 
following  view  may  be  useful,  the  most  comprehensive  term  being  to 
the  left  :— 

Systems,  Formations,  Strata,  Beds,  LaminEe. 

Tho  terms  Series  and  Group  are  very  conveniently  employed  to 
collect  under  one  head  for  purposes  of  reasoning,  any  of  tho  laminae, 
beds,  strata,  formations,  or  systems  (or  parts  of  one  formation  and 
parts  of  another),  without  any  other  limit  than  that  imposed  by  the 
principle  of  grouping.  For  instance,  the  Belemnitic  Series  of  strata 
includes  the  Lias  Formation,  Lower,  Middle,  and  Upper  Oolite  For- 
mations, aud  the  Greensand  and  Chalk  Formations ;  it  includes  two 
systems  of  Strata  :  by  the  Trilobitic  Series  of  strata  we  may  under- 
stand the  whole  of  the  Palaeozoic  Deposits,  excepting  perhaps  the 
Magnesian  Limestone  and  the  oldest  of  the  Slaty  Rocks.  [^rati- 
fication ;  Geology.] 

STRATA,  ALTERED.    [Altered  Strata.] 

STRATIFICATION.  Mineral  masses,  separately  deposited,  and 
arranged  into  parallel  layers  under  the  influence  of  gravitation,  com- 
pose a  large  portion  of  the  known  rocky  crust  of  the  earth,  and  are 
called  Stratified  Rocks;  other  masses,  in  which  no  such  successive 
deposition  and  tendency  to  be  bounded  by  originally  horizontal  surfaces 
is  traceable,  are  locally  prevalent,  and  receive  the  name  of  Unstratified 
Rocks.  They  are  generally  supposed  to  be  of  igneous  origin ;  the 
former  are  mostly  known  to  be  the  fruit  of  sedimentary  aggregation 
under  water.  To  each  class  there  are  exceptions.  Parts  of  certain 
limestone  rocks,  formed  in  water,  as  modern  coral  reefs,  are  really  not 
at  all  or  very  slightly  stratified ;  and  certain  melted  rocks  which  have 
spread  in  successive  sheets  like  lava  over  ancient  surfaces,  or  have 
been  forced  by  great  lateral  pressure  between  really  stratified  rocks, 
often  assume  the  stratiform  aspect.  Without  now  dwelling  on  these 
aud  several  other  exceptional  cases,  it  is  our  purpose  to  present  a 
general  view  of  the  present  state  of  knowledge  of  the  phenomena  of 
stratification,  as  exhibited  in  rocks  which  show  clearly  the  fact  of 
their  mineral  particles  having  been  separately  subject,  during  the 
aggregation  of  the  mass,  to  the  influence  of  gravitation,  while  partially 
supported  in  media  lighter  than  themselves,  as  water  and  air,  and 
generally  influenced  by  lateral  movements,  such  as  occur  in  a  state  of 
nature  in  those  almost  universal  fluids. 

1.  Let  us  suppose  a  case  of  a  shower  of  comminuted  mineral  matter 
falling  through  a  limited  section  of  air  on  the  ground.  It  will  be 
collected  in  a  conical  form,  the  slopes  of  the  cone  having  reference  to 
the  velocity  of  descent  of  the  sandy  particles,  the  mutual  support  they 
yield  one  to  another,  and  the  form  of  the  surface  on  which  they  fall. 
Omitting  these  sources  of  variation,  the  slopes  of  the  conical  heap 
will  be  generally  within  moderate  limits  of  uniformity,  and  the 
inclination  of  these  slopes  constitutes  what  is  called  the  '  angle  of 
rest.'  A  second  shower  of  such  sandy  matters  falling  uniformly  will 
cover  the  cone  with  a  parallel  sheath,  and  thus  conical  strata  may 
result  from  such  operations  repeated.  (Fig.  1.)  The  nearest  analogy 
to  this  type  of  stratification  occurs  in  a  volcanic  cone  ;  where  however 
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Vertical  section  of  Btrata  formed  by  conical  superposition  (theoretical). 

the  showers  of  ashes  falling  not  uniformly,  but  in  different  quantities 
iu  different  directions,  tho  result  is  a  streamy  or  imperfectly  con- 
centric stratification,  characteristic  of  tho  cause,  and  presenting  on  a 
cross-section  an  appearance  as  iu  fcy.  2. 

Fig.  2. 


Horizontal  section  of  strata  formed  by  falling  of  ashes  round  a  vertical  axis 
irregularly. 

2.  If  further  we  suppose  a  shower  of  ashes  or  sands  to  be  much 
affected  while  falling  by  horizontal  currents  of  air,  in  this  case  the 
supposed  conical  heaps  of  fig.  1  will  be  drifted  so  as  to  show  stratifi- 
cation inclined  or  dipping  from  the  windy  quarter.  (Fig.  3.)  Similar 
effects  might  follow  the  drifting  of  sand  which  had  fallen  into  heaps. 


Fig.  3. 
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Laminated  deposits  of  sand  by  the  effect  of  wind. 

If  the  currents  of  air  changed  their  direction  at  intervals,  there 
would  arise  complication  of  the  strata— oblique  stratifications — such 
as  are  often  seen  in  sandy  rocks  and  sand-hills ;  and  these  would  be 
more  or  less  distinct  as  the  interval  between  the  winds  had  been 
marked  by  vegetation,  sediment,  or  any  other  cause  of  consolidation 
of  the  surfaces.    (Fig.  4.) 

■         Fig.  4. 


Oblique  lamination  in  sand  and  gravel. 

3.  On  surfaces  of  loose  sand  once  deposited,  under  whatever  of  the 
influences  stated,  winds  have  the  power  of  producing  other  effects  : 
winds  eddying  among  the  inequalities  of  partially  grass-grown  sand- 
hills excavate  in  them  circular,  oval,  or  irregular  pits,  and  make  ridges 
and  crests  of  fantastic  forms.    (Fig.  5.)    Winds  also  wear  away  by 

Fig.  5. 


Excavation  of  cavities  in  sandhills  by  wind. 

horizontal  action  the  edges  of  these  basins  and  crests,  and  make 
appearances  of  level  stratification,  as  water  which  changes  level  wears 
its  banks  in  parallel  lines.  Winds  also  by  their  peculiar  action  on 
fluid  or  loose  masses,  which  move  with  a  different  velocity  from  the 
current  of  air,  produce  undulations  on  the  surface  of  the  sand  lying 
across  the  current,  and  much  resembling  the  '  ripple  or  current  mark ' 
(which  is  a  secondary  phenomenon  from  the  same  cause)  on  the  beds 
of  sand  below  agitated  water. 

The  falling  velocity  in  air  of  the  different  sorts  of  mineral  particles 
which  enter  into  the  composition  of  rocks  is  not  materially  different, 
even  if  the  masses  be  considerably  unequal  in  size  ;  but  both  in  regard 
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to  falling  in  water  and  drifting  by  wind  or  water,  the  specific  gravity 
and  the  magnitude  of  the  masses  require  to  be  taken  into  account. 

For  our  present  purpose  it  is  sufficient  to  observe  that  in  a  mixturo 
of  pebbles  and  sand,  subject  to  drifting,  there  is  an  angle  of  ascent 
which  limits  the  movement  of  the  pebbles,  and  yet  allows  the  sands 
to  pass  on.  Hence,  on  the  sea-coast,  the  almost  stationary  pebbly 
beach  is  margined  on  the  landward  side  by  parallel  ridges  of  moving 
sand-hills,  and  thus  a  separation  is  effected  of  the  bases  of  conglome- 
rates and  the  bases  of  sandstones. 

If  now,  instead  of  comminuted  materials  falling  through  air  on  the 
land  or  drifted  by  wind  over  its  surface,  we  imagine  such  materials 
falling  on  and  sinking  in  lakes  perfectly  calm,  or  the  sea  always  in 
motion,  other  effects  will  follow,  and  other  forms  of  stratification  will 
result.  In  a  calm  lake  the  sediment  maybe  supposed  to  fall  vertically 
downwards,  and,  except  the  bed  of  the  lake  be  v^ry  irregular,  to  settle 
in  layers  or  strata  of  considerable  uniformity.  The  least  lateral 
movement,  by  mixing  the  suspended  matter  through  the  water,  would 
tend  to  widen  the  deposit,  and  to  fill  up  the  inequalities  of  the  lake- 
bed,  so  that  by  many  repetitions  a  very  irregular  subaqueous  surface 
would  be  equalised  and  levelled.  This  effect  is  perhaps  actually  wit- 
nessed in  the  sediment  called  trass  which  lies  in  the  valley  of  Brohl, 
near  Andernach  ;  this  is  apparently  derived  from  volcanic  dust  strati- 
fied in  the  water  which  received  the  shower  of  ashes.  {Fig.  6.)  Besides 

Fig.  6. 


Arrangement  of  ashes  falling  in  a  lake. 

showers  of  ashes,  lakes  and  the  sea  receive  comminuted  mineral  sub- 
stances from  shores  wasted  by  tides  and  storms,  and  from  rivers  which 
transport  detritus  from  the  interior  of  the  country.  In  a  very  calm 
lake  the  sediment  from  the  influx  of  rivers  subsides  under  the  influence 
of  gravitation  downwards  and  communicated  motion  forwards,  so  that 
a  kind  of  conical  stratification  in  a  delta  continually  advancing  with 
a  level  top  into  the  lake  is  the  result.  In  this  delta  the  arrangement 
of  the  strata  is  probably  such  as  to  exhibit  successive  layers  dipping 
forward  into  the  lake,  but  there  may  also  be  some  more  horizontal 
lines  depending  on  the  separation  of  the  coarser  and  finer  sediment, 
owing  to  their  unequal  falling  velocity  in  water.  Moreover  the  coarser 
sediment  will  fall  near  the  point  where  the  stroam  enters,  and  the 
finer  will  be  longer  suspended  in  water,  be  transported  farther,  and 
rest  on  more  horizontal  surfaces,  and  thus  a  new  complication  of  the 
strata  will  arise,  as  represented  in  fig.  1. 

Fig.  7.  *» 


Deposition  of  coarse  gravel  and  sand  (?)  and  fine  clay  (c)  in  a  lake  by  a 
river  (>■). 

The  earthy  materials  poured  into  the  sea  by  rivers  follow  the  same 
general  laws  of  distribution,  but  are  subject  to  the  additional  effects 
of  tides  and  storms.  The  effects  of  these  agencies  are  exhibited  in 
great  distinctness  on  coasts  which  confront  violent  winds  and  the  full 
oceanic  flow,  and  which  are  margined  by  pebbles  and  sands.  The 
sands  with  ripple-marked  surfaces  gently  inclined  extend  to  some 
distance  below  low-water,  the  pebbles  spread  upwards  in  more  steeply 
inclined  banks  thrown  up  and  left  by  the  breakers  in  heaps,  long 
parallel  ridges,  and  terraces.  A  contemporaneous  surface  of  deposition 
in  such  cases  may  be  as  represented  in  fig.  8,  where  clay  or  sand  below 

Fig.  8. 


Gravel  beaches  {g),  sand  beds  (s),  and  fine  clay  (e)  in  the  sea,  under  the 
influence  of  the  tides. 

low-water,  and  pebbles  between  low-  and  high-water,  appear  in  a  con- 
tinuous layer.  Such  a  surface  differs  from  that  found  under  a  calm 
lake  by  the  concave  slope  of  its  pebbly  laminae  toward  the  shore,  while 
the  lake  deposit  has  convex  slopes  in  the  same  part. 

Such  appearances,  at  least  partially,  may  perhaps  be  recognised 
among  the  strata  accompanying  coal,  and  in  other  groups  of  rocks 
where  the  unequal  size  of  the  granular  materials  and  ancient  exposure 
of  these  to  littoral  agitation  supply  the  necessary  conditions. 

Near  the  shore  various  causes  locally  in  operation  are  known  to 
produce  on  the  sea-bed  that  oblique  and  variously-directed  lamination 


which  has  been  already  noticed  as  an  effect  of  wind  {fig.  4),  and  may 
be  seen  as  an  ordinary  occurrence  in  the  sections  of  diluvium,  and  in 
the  banks  of  rapid  rivers  which  change  irregularly  their  channel. 
(Lyell,  '  Principles  of  Geology.')  Among  the  stratified  rocks  this 
appearance  is  common.  It  occurs  in  Sussex  among  wealden  strata 
supposed  to  be  of  fluviatile  origin ;  at  Nottingham  in  new  red-sand- 
stone, which  contains  no  internal  evidence  of  the  nature  of  the  water 
in  which  it  was  arranged  ;  in  millstone  grit  of  Yorkshire,  and  in  the 
oolite  of  Weston  near  Malton,  and  Old  Down  near  Bath,  which  are  all 
deposits  from  the  sea.  It  is  perhaps  impracticable  to  determine  by 
mere  inspection  of  the  oblique  lamination  alluded  to,  the  exact  order 
of  phenomena  which  occasioned  it.  Tidal  agitation,  fluviatile  violence, 
the  force  of  temporary  inundations,  sea-currents,  each  and  all  of  these 
may  have  been  concerned  in  the  phenomena  of  this  nature,  which  are 
so  frequent  in  pebbly  sandstones,  and  in  general  we  may  be  justified 
in  believing  that  such  appearances  may  be  safely  ascribed  in  most 
cases  to  irregular  violence  of  shallow  water ;  while  in  regard  to  the 
more  regular  and  extended  parallel  lamination  of  ordinary  micaceous 
sandstones,  and  still  more  the  fine  uniform  deposits  of  clay  and  argil- 
laceous limestone,  must  be  referred  to  the  wider  and  gentler  influence, 
and  longer  suspension  due  to  calmer,  that  is  to  say,  generally  deeper 
water,  farther  from  shore. 

The  changes  to  which  the  sedimentary  deposits,  which  were  the 
origin  of  stratified  rocks,  have  been  subject  since  their  aggregation, 
are  so  considerable,  as  to  gain  for  them,  in  extreme  cases,  the 
distinctive  title  of  Metamorphic  Rocks. 

Consolidation  of  mass  is  the  first  of  these  changes  to  which  wo 
may  here  allude.  It  appears  to  be  a  phenomenon  principally  due  to 
pressure  :  as  in  the  buried  peat  of  Dartmoor,  and  the  buried  clays  of 
Holderness,  the  originally  light  and  uncoudensed  matters  have  been 
compressed  to  some  considerable  firmness,  solidity,  and  weight;  so 
in  respect  of  ancient  clays,  mere  pressure  appears  to  be  a  sufficient 
cause  for  their  condensed,  often  shaly  consistence.  But  more  than 
this  must  be  appealed  to  for  the  induration  of  slate,  coal,  limestone, 
and  sandstone.  The  particles  of  these  rocks  cohere  with  force,  by  a 
process  of  internal  molecular  arrangement ;  and  it  appears  to  be  a 
fair  inference  from  numerous  facts,  that  among  the  most  influential 
of  the  exciting  causes  of  this  molecular  action  is  the  internal  heat  of 
the  globe — locally  manifested  in  the  induration  of  stratified  masses 
in  the  vicinity  of  trap  dykes  and  other  igneous  rock-masses,  and 
generally  exhibited  in  the  hardness,  symmetrical  structure,  and 
crystalloid  aspect  of  the  lower  and  more  ancient  strata,  which  may 
be  supposed  to  have  been  more  subject,  and  for  a  longer  time  than 
the  others,  to  the  influence  of  subterranean  heat. 

Very  unequivocal  signs  of  this  action  of  heat  appear  in  the  vicinity 
of  the  granite  rocks  of  Cumberland,  Devon,  Cornwall,  Wicklow,  &c, 
and  perhaps  they  are  seldom  absent  from  such  situations.  One  of 
the  most  ordinary  of  such  effects  is  the  development,  in  the  mass  of 
the  stratified  rocks,  of  peculiar  crystals,  as  felspar  near  the  granite  of 
Wastdale  Head,  in  virtue  of  which  slates  become  porphyry ;  of  horn- 
blende and  chiastolite  in  those  of  Skiddaw,  just  as  garnets  are 
developed  in  argillaceous  beds  near  the  trap  rocks  of  Teesdale  and 
Anglesey.  [Rocks.] 

Some  case3  of  re-arrangement  of  particles  depend  on  molecular 
action,  not  excited  by  heat,  but  determined  to  particular  centres  by 
the  previous  existence  there  of  solidified  bodies.  Oolite  is  an  example 
of  common  occurrence  among  limestones  of  the  secondary  class,  and 
few  things  are  more  interesting  to  examine  than  a  polished  slab  of 
the  oolite  of  the  mountain  limestone  of  Bristol  and  Lancashire,  or 
the  pisolite  of  Wilts.  In  the  centre  of  the  spherical  grains  of  the 
former,  and  in  or  near  the  axis  of  the  less  regular  nodules  of  the 
latter,  are  grains  of  sand,  bits  of  shells,  or  small  foraminifera,  and 
round  these  parallel  coats  of  carbonate  of  lime  are  neatly  and  con- 
centrically arranged.  An  extremely  large  and  irregular  pisolitic 
nodule  gives  us  the  link  between  these  concretionary  arrangements 
and  the  '  nodules  '  or  '  balls '  of  limestone  and  ironstone  which  inclose 
pieces  of  plants,  leaflets  of  ferns,  shells,  bones,  or  fish-scales,  and  he 
in  parallel  layers  in  the  coal-shales,  lias-clays,  &c  These  balls  are 
evidently  formed  by  accretion  round  the  organic  objects  which  they 
inclose,  and  the  process  is  the  more  curious,  because  the  matter  of 
the  ball  is  usually  more  calcareous  or  more  ferruginous  than  the 
surrounding  matrix,  and  Beems  to  have  been  collected  from  out  of  it 
by  some  peculiar  elective  attraction  depending  on  the  nature  of  the 
organic  body.    {Fig.  9). 

tig.  9. 


Re-arrangement  of  deposited  matter  in  nodules,  round  organic  or  inorganic 
masses  :  »,  one  of  these  cracked  as  in  Sejitaria. 

In  addition  to  this  process,  it  has  frequently  happened  that  the 
'  ball '  has  been  cracked  internally  across  by  subsequent  contraction 
during  consolidation,  and  the  cracks  are  filled  by  carbonate  of  lime 
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iron  pyrites,  silica,  &o.,  introduced  through  tho  apparently  solid 
texture  of  the  external  parts  according  to  the  peculiar  circumstances 
of  the  operation.  Thus  by  a  peculiar  species  of  electrical  transfer, 
analogous  to  what  is  supposed  in  tho  caso  of  mineral  veins,  the 
internal  cavities  become  filled,  and  tho  result  is  the  septariuni,  for 
whose  formation  internal  heat  was  once  doomed  necessary  by  the 
advocates  of  the  Huttonian  hypothesis.  (Playfair,  'Illustrations,' 
p.  30.)  Derived  from  sources  so  various,  and  aggregated  under 
aqueous  agencies  so  diversified  in  respect  of  power  and  direction,  it 
is  not  surprising  that  tho  stratified  rocks  present  themselves  in  a 
variety  of  appearances.  It  is  clear  that  in  the  samo  bed  of  tho  ancient 
Baa,  or  on  the  samebasiu  of  the  actual  sea,  contemporaneous  surfaces 
oi  deposition  might  extend  over  calcareous,  argillaceous,  arenaceous, 
and  pebbly  deposits:  that  in  different  basins  contemporaneous  deposits 
might  be  extremely  unlike  ;  aud  that  metamorphism,  more  or  less 
important,  must  be  allowed  to  have  often  further  increased  such 
original  diversity.  Yet,  notwithstanding  these  limitations,  it  appears 
to  be  a  fact  sufficiently  established  that  there  are  general  characters 
of  mineral  composition  and  structural  aggregation  which  are  asso- 
ciated with  the  strata  of  each  great  period  of  the  earth's  history,  so 
as  more  or  less  completely  to  distinguish  one  period  from  another. 
[Geology.] 

STRATIOTES,  a  geuus  of  Endogenous  Plants  belonging  to  the 
natural  order  Hydrocltaridacece.  It  has  a  3-parted  calyx  and  3  petals. 
The  male  flower  has  12  or  more  stamens  surrounded  by  numerous 
abortive  ones.  The  female  has  6  deeply  bifid  styles.  The  berry  is 
inferior,  G-eelled,  and  many-seeded. 

S.  aloides,  Water-Soldier,  has  sword-shaped  triangular  ciliate  spinous 
leaves.  The  root  creeps  extensively  in  the  mud,  and  sends  out  rigid 
leaves  like  those  of  an  aloe.  The  stalk  is  compressed,  5  or  6  iuehes  high, 
with  two  leaves  near  its  summit.  The  flower  is  white  and  delicate.  It 
is  a  very  ornamental  aquatic  plant,  and  is  found  in  ditches  in  the  east 
of  England.  It  remains  under  water  during  the  greater  part  of  the 
year,  but  raises  itself  to  the  surface  on  special  stalks  during  the 
season  for  fertilising  the  seeds. 

STRAWBERRY,  the  English  name  of  the  fruit  aud  plant  of  the 
Fragaria,  a  genus  of  Plants  belonging  to  the  natural  order  Rosacea:. 
The  fruit  of  the  Fragaria  is  one  of  the  most  delicious  of  our  summer 
fruits.  The  name  Fragaria  is  derived  from  the  Latin  Fragum  :  and 
the  English  name  from  the  practice  in  this  country  of  cultivating  the 
plant  with  straw  surrouuding  it. 

The  genus  Fragaria  is  known  in  its  family  by  possessing  a  calyx 
with  a  concave  tube,  the  limb  of  which  is  10-parted,  and  the  outer 
5  segments  accessory ;  5  petals ;  stamens  and  carpels  indefinite,  the 
latter  placed  upon  a  fleshy  and  succulent  receptacle,  forming  the  juicy 
and  succulent  part  of  the  fruit. 

The  species  are  perennial  plants,  throwing  out  runners ;  the  leaves 
are  trifoliate,  each  leaflet  being  coarsely  toothed ;  the  receptacle  on 
which  is  seated  the  carpels,  and  which  is  called  the  fruit,  is  round, 
and  assumes  a  variety  of  colours  from  a  scarcely  perceptible  pink  to 
a  dark  red. 

Several  species  of  this  genus  have  been  described.  Linnasus  gave 
only  two ;  but  Wildenow  admitted  eight ;  and  Don,  in  '  Miller's 
Dictionary,'  enumerates  fourteen.  Duchesne,  who  is  followed  by 
many  French  botanists,  makes  only  two  species,  and  makes  the 
6pecies  of  other  writers  varieties  of  these.  All  of  them  are  natives 
of  temperate  or  cold  climates ;  and  are  found  in  Europe,  America, 
and  the  mountains  of  Asia. 

F.  vesca,  Wood  or  Alpine  Strawberry,  has  plicate  leaves,  pilose 
beneath ;  the  sepals  reflexed,  and  the  hairs  on  the  peduncle  pressed 
down.  It  is  found  wild  in  woods  and  on  hill-sides  throughout 
Europe,  and  is  abundant  in  Great  Britain.  Duchesne  describes  eight 
varieties  of  this  species,  mostly  characterised  by  the  different  form  of 
the  fruit  or  fleshy  receptacle.  Many  of  these  produce  the  cultivated 
varieties  which  are  known  in  gardens.  The  F.  v.  semperjlorens  produces 
the  Red,  the  White,  the  American,  and  Danish  Alpine  strawberries,  all 
of  which  are  of  a  fine  flavour,  and  greatly  valued.  F.  v.  minor  pro- 
duces the  Red  Wood-Strawberry,  or  Frasier  d'Angleterre,  and  the 
White  Wood-Strawberry,  both  very  fine  kinds.  To  the  F.  v.  eflagcllis 
belougs  the  Red  and  White  Alpine  Bush-Strawberry,  but  these  do 
not  produce  so  good  fruit  as  the  last. 

F.  collina,  the  Hill  Strawberry,  has  the  sepals  erect  after  flowering, 
and  the  hairs  on  the  peduncles  and  calyx  erect.  This  species  is  a 
native  of  Switzerland  aud  Germany,  and  is  characterised  by  its  pro- 
ducing green  fruit.  The  varieties  of  strawberries  which  are  called 
Green  are  the  produce  of  this  species.  In  flavour  and  size  they  are 
only  a  second-rate  strawberry. 

F.  Majaufea,  the  Majaufe  of  the  French. 

F.  elatior,  the  Hautbois  Strawberry,  has  the  sepals  reflexed  on  the 
peduuele,  the  hairs  of  the  peduncles  and  petioles  extending  horizon- 
tally. It  is  a  native  of  North  America,  and  is  occasionally  found  in 
grove3  in  the  south  of  England.  The  shape,  size,  and  colour  of  the 
fruit  of  the  Hautbois  are  subject  to  great  varieties,  according  to  its 
mode  of  cultivation.  It  is  the  parent  of  a  great  number  of  sorts 
known  in  gardens,  most  of  which,  when  properly  managed,  produce 
fruits  of  a  first-rate  kind. 

F.  Virginiana,  the  Virginian  Strawberry. 

F.  grandifiora,  Large  Flowered  Strawberry,  is  a  native  of  Surinam, 
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ami  has  furnished  our  gardens  with  tho  sort*  called  Pino  Straw- 
berries. 

F.  Ckilensis,  Chili  Strawberry,  is  a  native  of  South  America,  both 
in  Chili  and  Peru. 
STRAWBERRY-TREE.  [AnnuTCS.] 
STREPSI'CERUS.    [AvfOOfBA  ] 
STRHPSILAS.  [CnAUADiiiADA] 

STREPSI'PTERA,  an  order  of  Insects,  remarkable  for  having  the 
anterior  wings  transformed  into  a  pair  of  short,  slender,  contorted 
appendages,  whilst  the  posterior  are  very  large,  and  fold  in  the  manner 
of  a  fan.  Tho  mouth  is  armed  with  two  slender  acute  jaws  and  two 
2-pointed  palpi.  The  tarsi  are  2-  3-  or  4-jointed.  The  larva  is  vermi- 
form, and  has  no  feet.  The  pupa3  are  inactive.  They  are  all  very 
small  creatures,  tho  largest  not  so  long  as  a  quartor  of  an  inch.  Tho 
larvae  are  parasitic  on  the  bodies  of  wasps  and  bees.  Tho  perfect  insects 
are  very  short-lived,  but  very  active. 

These  insects  are  tho  Rhipiptera  of  Latreillc  (Di?jtera  Rhipidoptera 
of  Lamarck).    Their  systematic  position  has  been  much  debated. 

They  were  first  observed  by  Mr.  Kirby,  who  gives  the  following 
account  of  his  discovery  : — Observing  acarus-like  animals  infesting 
the  abdomens  of  various  Andrews,  he  attempted  to  remove  one,  and 
to  his  surprise  drew  from  the  body  of  the  bee  a  white  fleshy  larva  a 
quarter  of  an  inch  long,  the  head  of  which  he  had  mistaken  for  an 
acarus.  "  How  the  animal  receives  its  nourishment  seems  a  mystery. 
Upon  examining  tho  head  under  a  strong  magnifier,  I  could  not  dis- 
cover any  mouth  or  proboscis  with  which  it  might  perforate  the 
corneous  covering  of  the  abdomen,  and  so  support  itself  by  suction  ; 
on  the  under  side  of  the  head,  at  its  junction  with  the  body,  there 
was  a  concavity;  but  I  could  observe  nothing  in  this  but  a  uniform 
unbroken  surface.  As  tho  body  of  the  animal  is  inserted  in  the 
body  of  the  bee,  does  that  part  receive  its  nutriment  from  it  by 
absorption  ?  After  I  had  examined  one  specimen,  I  attempted  to 
extract  a  second ;  and  the  reader  may  imagine  how  greatly  my  astonish- 
ment was  increased,  when,  after  I  had  drawn  it  out  a  little  way,  I  saw 
its  skin  burst,  and  a  head  as  black  a3  ink,  with  large  staring  eye3, 
and  antennae  consisting  of  two  branches,  break  forth  and  move  itself 
briskly  from  side  to  side.  It  looked  like  a  little  imp  of  darkness  just 
emerging  from  the  infernal  regions.  I  was  impatient  to  become  better 
acquainted  with  so  singular  a  creature.  When  it  was  completely  dis- 
engaged, and  I  had  secured  it  from  making  its  escape,  I  set  myself  to 
examine  it  as  accurately  as  possible,  and  I  found,  after  a  careful 
inquiry,  that  I  had  not  only  got  a  nondescript,  but  also  an  insect  of 
a  new  genus,  whose  very  class  seemed  dubious."  ('  Monographia 
Apium  Anglise,'  vol.  ii.  p.  111.) 

Stylops  and  Xenos  are  the  only  two  genera  belonging  to  this  order. 

(Westwood,  Families  of  Insects.) 

STREPTAXIS  (J.  E.  Gray),  a  genua  of  MolUsca,  separated  from 
Helix  on  account  of  the  eccentricity  of  the  penultimate  whorl. 

[HELICIDJ!.] 

STREPTOSPO'NDYLUS,  H.  Von  Meyer's  name  for  an  extinct 
genus  of  Reptiles  belonging  to  the  Coelospoudylian  tribe  of  the  Croco- 
dilian order  in  the  arrangement  of  Professor  Owen,  who  thus  defines 
the  vertebral  characters  of  this  highly-interesting  form,  the  Steneo- 
saurus  rostro-major  of  Geoffroy,  and  the  Crocodile  d'Honfleur  of 
Cuvier : — 

"  The  distinguishing  vertebral  characters  are  a  ball-and-socket 
articulation  of  the  bodies  of  the  vertebrae  ;  but  the  positions  of  the 
ball  and  cavity  are  the  reverse  of  those  in  the  existing  crocodiles,  the 
convexity  being  on  the  anterior  part  of  the  vertebrae,  and  the  con- 
cavity directed  backwards.  In  the  anterior  vertebrae,  which  have  the 
ribs  articulated  with  the  body,  there  is  a  deep  pit  behind  the  costal 
articular  surface ;  the  transverse  process  rises  by  four  salient  ridges, 
one  from  each  oblique  process,  and  the  two  inferior  and  principal  ones 
from  the  base  of  the  neurapophysis ;  these  ridges  converge  at  an  acute 
angle  as  they  ascend,  and  meet  at  the  under  part  of  the  tranversa 
process,  so  as  to  include  a  triangular  space,  which  is  deeply  concave. 
A  third  salient  ridge  ascends  from  the  fore  part  of  the  base  of  the 
neurapophysis  to  the  anterior  oblique  process,  nearly  parallel  with  the 
posterior  of  the  two  last-mentioned  ridges,  so  that  the  side  of  each 
neurapophysis  appears  as  if  marked  with  the  letter  N  in  high  relief. 
In  the  cervical  aud  anterior  dorsal  vertebrae  there  are,  instead  of  a 
single  inferior  spinous  process,  two  ridges,  which  terminate  each  in 
front  by  a  tubercle."  ('Report  on  British  Fossil  Reptiles:'  British 
Association.) 

Portions  of  the  remains  of  this  animal  have  been  found  in  the 
Oolite  in  the  vicinity  of  Chipping  Norton,  among  which  the  anterior 
half  of  an  anterior  dorsal  vertebra  belonging  to  this  animal,  and  in  the 
collection  of  Mr.  Kingdon  of  that  town,  is  minutely  described  in 
Professor  Owen's  report.    Other  vertebrae  were  also  found. 

A  portion  of  a  compressed  conical  hollow  tooth,  with  a  brown 
dense  glistening  dentine,  resembling  that  of  the  Megalosaurus,  was 
associated  with  the  vertebra.  The  length  of  this  fragment  is  2  inches 
i  lines,  but  both  ends  are  wanting.  The  breadth  is  8  lines ;  the 
thickness  5  lines. 

"If  it  really  belongs  to  the  Strepiospondyhis,"  says  Professor  Owen, 
"  it  confirms  the  view  of  the  affinity  of  that  genua  to  Megalosaurus, 
which  has  been  suggested  by  the  characters  of  the  vertebra." 

Professor  Owen  notices  a  posterior  dorsal  vertebrj  {\<>ru  the  jefcf  oei 


STREPTOSPONDYLUS. 


STRIGIDyE. 


(lias  shale)  near  Whitby  (much  more  complete  than  the  preceding 
specimen,  and  nearly  corresponding  in  size  with  the  dorsal  vertebrae 
of  the  Honfleur  Streptospondylus  described  by  Cuvier),  in  the  collection 
of  Mr.  Ripley  of  Whitby ;  and  informs  us  that  the  third  British  forma- 
tion in  which  he  has  determined  the  remains  of  the  genus  is  the 
Wealden,  specimens  having  been  obtained  from  three  localities, 
namely,  Tilgate  Forest,  in  Sussex,  and  Brook  Point  and  Culver  Cliff, 
in  the  Isle  of  Wight.  The  specimens,  he  observes,  differ  in  size,  being 
larger  than  the  Streptospondylus  Cuvieri  from  the  Oolite,  and  he 
strongly  suspects  that  they  indicate  a  different  species;  indeed  he 
names  it  Streptospondylus  major,  but  remarks  that  the  means  of  com- 
parison for  the  satisfactory  establishment  of  the  distinction  are  as  yet 
wanting.  Professor  Owen  also  makes  mention  of  a  cervical  vertebra 
associated,  as  in  the  Mantelliau  Collection,  with  vertebras  of  the 
Iguanodon  and  Celiosaurus,  which  had  been  washed  out  of  the  Bub- 
marine  Wealden  beds  at  the  south  wide  of  the  Isle  of  Wight,  and 
thrown  on  shore  near  Culver  Cliffs  and  Brook  Point.  Some  idea  of 
the  size  of  this  reptile  may  be  derived  from  Professor  Owen's  admea- 
surements, which  give  5  inches  as  the  transverse  diameter  of  the 
posterior  concave  articular  surface  in  the  Wealden,  and  6  inches  in 
the  Culver  Cliff  specimen,  whilst  the  transverse  diameter  of  the  body 
across  the  inferior  transverse  processes  is  6  inches  in  the  Tilgate,  and 
6  inches  6  lines  in  the  Culver  Cliff  specimen,  the  height  of  the  latter 
from  the  lower  surface  of  the  centrum  to  the  hind  part  of  the  base 
of  the  spine  being  7  inches  9  lines. 

The  foreign  localities  in  which  remains  of  Streptospondylus  have 
been  found  are  the  Oxford  clay  formation  at  Honfleur,  and  the 
Kimmeridge  clay  at  Havre  (Cuvier) ;  and  the  Lias  of  Altdorf  (H.  Von 
Meyer). 

The  form  of  this  extinct  Saurian  is  highly  interesting,  for  it  pre- 
sents those  transitional  characters  which,  while  they  beautifully  mani- 
fest the  passage,  so  to  speak,  from  one  specific  form  to  another,  are  too 
apt  to  lead  a  superficial  observer  to  wild  speculations.  Professor 
Owen,  in  his  luminous  argument  at  the  close  of  the  valuable  Report 
above  quoted,  against  the  transmutation  theory — fallacy,  we  would 
venture  to  call  it — of  Maillet,  Lamarck,  the  less  learned  author 
of  the  '  Vestiges  of  the  Natural  History  of  Creation,'  and  their  fol- 
lowers, observes  that  if  the  three  forms  of  extinct  Saurians,  Ichthyo- 
saurus, Plesiosaurus,  and  Teleosaurus,  whose  changes  of  specific  and 
generic  characters  have  thus  been  speculated  upon,  had  actually 
succeeded  each  other  in  strata  successively  superimposed  iu  the  order 
here  set  forth,  some  colour  of  probability  might  attach  itself  to  this 
hypothesis,  and  there  would  be  ground  for  searching  more  closely  into 
the  anatomical  and  physiological  possibilities  of  such  transmutations. 
Those  genera  however,  he  observes,  appeared  contemporaneously  on 
the  stage  of  vital  existence  ;  one  neither  preceded  nor  came  after  the 
other.  How  the  transmutation  theory  is  to  be  reconciled  to  these 
facts  is  not,  he  justly  observes,  obvious,  nor  to  these  other,  namely, 
that  the  Teleosaur  ceases  with  the  oolite,  while  the  Ichthyosaur  and 
Plesiosaur  continue  to  co-exist  to  the  deposition  of  the  chalk,  and 
disappear  together  alike  unchanged ;  the  Ichthyosaur  manifesting  as 
little  tendency  to  develop  itself  into  a  Plesiosaur  as  this  to  degrade 
itself  into  the  more  fish-like  form  of  the  Enaliosaurian  type. 

"If,*'  says  Professor  Owen,  "it  were  urged  that  the  Streptospondylus, 
or  crocodile  with  ball-and-socket  vertebras,  of  which  the  remains 
occur  in  later  secondary  strata,  when  the  Teleosaur  had  ceased  to 
exist,  might  be  a  modification  of  the  apparently  extinct  Amphicoslian 
Crocodile,  in  which  the  vertebrae  had  undergone  a  progressive  develop- 
ment analogous  to  that  by  which  the- biconcave  joints  of  the  vertebrae 
of  the  tadpole  are  actually  converted  into  the  ball-and-socket  joints 
of  those  of  the  mature  Frog,  the  facts  of  both  geology  and  anatomy 
again  oppose  themselves  to  such  an  hypothesis ;  for  the  remains  of  the 
Streptospondylus  occur  likewise  in  the  Whitby  Lias,  which  is  the 
earliest  formation  characterised  by  remains  of  the  Teleosaurus;  and 
the  modification  of  the  vertebral  structure  by  which  the  Streptospon- 
dylus differs  from  its  ancient  contemporary,  and  which  it  retains 
unaltered  throughout  the  whole  series  of  oolitic  strata,  is  no  approxi- 
mation to  the  ball-and-socket  structure  of  modern  crocodiles,  which 
first  appears  in  the  Mosasaurus  and  the  Eocene  Crocodiles,  but  is  the 
very  reverse.  As  reasonably  might  we  infer  that  the  Teleosaur  was 
an  intermediate  form  between  the  Streptospondylus  and  modern 
crocodiles,  and  that  the  anterior  ball  had  first  subsided,  and  a  sub- 
biconcave  type  of  vertebrae  had  been  produced  before  the  posterior 
ball  which  characterises  the  vertebrae  of  recent  crocodiles  was  finally 
developed.  If  the  present  species  of  animals  had  resulted  from  pro- 
gressive development  and  transmutation  of  former  species,  each  class 
ought  now  to  present  its  typical  characters  under  their  highest 
recognised  conditions  of  organisation ;  but  the  review  of  the  charac- 
ters of  fossil  reptiles  taken  in  the  present  Report  proves  that  this  is 
not  the  case.  No  reptile  now  exists  which  combines  a  complicated 
and  thecodont  dentition  with  limbs  so  proportionally  large  and  strong, 
having  such  well-developed  marrow-bones,  and  sustaining  the  weight 
of  the  trunk  by  synchondrosis  or  anchylosis  to  so  long  and  compli- 
cated a  sacrum,  as  in  the  order  Dinosauria.  The  Megalosaurs  and 
Iguanodons,  rejoicing  in  these  undeniably  most  perfect  modifications 
of  the  Reptilian  type,  attained  the  greatest  bulk,  and  must  have 
played  the  most  conspicuous  parts  in  their  respective  characters  as 
devourers  of  animals  and  feeders  upon  vegetables  that  this  earth  has 


ever  witnessed  as  oviparous  and  cold-blooded  creatures.  They  were  aa 
superior  in  organisation  and  in  bulk  to  tho  crocodiles  that  preceded 
them  as  to  those  which  came  after  them." 

There  is  not  the  slightest  ground  for  affirming  that  the  proccelian 
gavial  of  the  present  day  is  in  any  respect  more  highly  organised  thau 
the  opisthoccelian  gavial  of  the  oldest  lias.  If  the  differences  of  vcrto- 
bral  structure  in  these  crocodilians  were  contrasted  in  reference  to 
their  relative  approximation  to  the  vertebral  structure  of  the  higher 
animals,  the  resemblance  of  the  ball-and-socket  joints  of  the  spine  of 
the  Streptospondylus  to  those  of  certain  mammals  would  give  precedence 
in  organic  perfection  to  the  primaeval  gavial.  If  therefore  the  extinct 
species,  in  which  the  Reptilian  organisation  culminated,  were  on  the 
march  of  development  to  a  higher  type,  the  Megalosaurus  ought  to 
have  given  origin  to  the  carnivorous  Mammalia,  and  the  herbivorous 
should  have  been  derived  from  the  Iguanodon.  "  But  where  is  the 
trace  of  such  Mammalia  in  the  strata  immediately  succeeding  those 
in  which  we  lose  sight  of  the  relics  of  the  great  Diuosaurian  Reptiles ; 
or  where  indeed  can  any  mammiferous  animal  be  pointed  out  whose 
organisation  can  by  any  ingenuity  or  licence  of  conjecture  be  derived, 
without  violation  of  all  known  anatomical  and  physiological  principles, 
from  transmutation  or  progressive  development  of  the  highest  rep- 
tiles ?  If  something  more  than  a  slight  inspection  be  bestowed  upon 
the  organic  relics  deposited  in  the  crust  of  the  globe,  we  learn  that 
the  introduction  of  Mammalia  on  that  crust  is  independent  of  the 
appearance  of  the  highest  forms  of  reptiles.  The  small  insectivorous 
mammals  of  the  lower  oolite  are  contemporary  with  the  most  ancient 
Dinosaurus,  and  are  anterior  to  the  Iguanodon.  The  period  when  the 
class  of  reptiles  flourished  under  the  widest  modifications,  in  the 
greatest  number,  and  of  the  highest  grade  of  organisation,  is  passed ; 
and  since  the  extinction  of  the  Diuosaurian  order  it  has  been  declining. 
The  Itepliiia  are  now  in  great  part  superseded  by  higher  classes. 
Pterodactyles  have  given  way  to  Birds;  Megalosaurs  and  Iguanodons 
to  carnivorous  and  herbivorous  Mammalia;  but  the  sudden  extinction 
of  the  one  and  the  abrupt  appearance  of  the  other,  are  alike  inexpli- 
cable on  any  known  natural  causes  or  analogies."  (Owen.) 

STRIATOPORA.  [Supplement.] 

STKIOATELLA.  [Volutidje.] 

STRI'GIDiE,  a  family  of  Birds,  including  the  Nocturnal  Birds  of 
Prey  commonly  known  as  Owls. 

This  natural  family  have  large  heads  and  great  projecting  eyes 
directed  forwards,  and  surrounded  with  a  circle  or  disc  (more  or  less 
developed  according  to  the  nocturnal  or  comparatively  diurnal  habits 
of  the  species)  formed  of  loose  and  delicate  feathers ;  a  raptorial  beak ; 
crooked  claws ;  and  a  downy  plumage,  generally  spotted,  powdered,  or 
barred  with  different  shades  of  brown  and  yellow. 

Mr.  Yarrell,  in  his  paper  on  the  '  Anatomy  of  Birds  of  Prey'  ('Zool. 
Journal,'  vol.  iii.),  points  out  the  diminished  extent  of  surface  and 
power  in  the  sternum  of  the  Owls  as  compared  with  that  of  the  Pere- 


Sternum  of  Wood-Owl  {Strix  Stridula).  (Yarrel!.) 


grine  Falcon.  [Faxconuxe.]  And  he  observes,  that  from  the  loose 
and  soft  nature  of  the  plumage  in  these  birds,  as  well  as  their  deficiency 
in  muscle  and  bone,  rapid  flight  is  denied  them  as  useless,  if  not 
dangerous,  from  the  state  of  the  atmosphere  at  the  time  they  are 
destined  to  seek  their  food ;  but,  he  adds,  they  are  recompensed  for 
this  loss,  partly  by  their  acute  sense  of  hearing,  from  an  extension  of 
the  posterior  edge  of  the  cranium  forming  a  conch,  coupled  with  a 
very  large  external  orifice  ;  and  partly  by  the  beautifully  serrated 
exterior  edge  of  the  wing  primaries,  which,  allowing  them  to  range 
without  noise  through  the  air,  enables  them  to  approach  unheard 
their  unsuspecting  victim,  which  falls  a  prey  to  the  silent  flight  and 
piercing  eye  of  an  inveterate  enemy.  He  further  remarks,  that  some 
increase  and  variation  will  be  found  in  the  strength  and  form  of  such 
of  the  Owls  as  depart  from  the  type  of  the  true  nocturnal  bird.  In 
the  Snowy  Owl  and  Short-Eared  Owls,  which  are  described  as  occa- 
sionally taking  their  food  by  day,  the  furcula,  Mr.  Yarrell  observes,  is 
stronger  and  less  angular  in  proportion  than  in  the  Wood-  and  Barn- 
Owls.  The  trachea,  he  tells  us,  of  the  different  species  of  Owls  so 
nearly  resembles  the  same  part  in  the  Falcons,  that  a  separate  descrip- 
tion is  unnecessary,  and  the  same  may  be  said  generally  of  the  raso- 
phagus,  stomach,  and  intestines,  as  the  similarity  of  food  would  appear 
to  require.  Mr.  Yarrell  found  the  two  coecal  appendages  considerably 
developed  in  the  species  of  Strix;  in  the  Barn-Owl  (S.  flammea),  a* 
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woll  as  in  the  Short-Eared  Owl,  they  aro,  ho  states,  Hinall  at  tlioir 
origin,  afterwards  dilated,  and  each  one  inch  and  throo-quurtera  in 
length.  The  crop  is  largo,  and  the  stomach  or  gizzard  is  considerably 
muscular  notwithstanding  the  nature  of  their  living  prey.  The  brain 
is  well  developed  in  this  family,  and  the  sonsos  of  sight,  hearing,  taste, 
and  smell,  especially  the  two  former,  are  enjoyed  in  a  considerable 
degree  of  perfection.  Mr.  Yarrell  observes  (loc.  cit.)  that  the  external 
form  of  the  bony  ring  in  the  Golden  Eaglo  [FAr.coNiD/H]  will  bo  found 
to  extend  through  all  the  spocios  of  every  gonus  of  British  birds,  except 
the  Owls,  in  all  of  which  it  is  concave.  The  bony  ring  of  tho  Snowy 
Owl  has  fifteen  plates  forming  the  circle,  and  they  are  considerably 
lengthened.  The  transparent  cornea  being  placed  as  it  were  at  tho 
end  of  a  tube  is  thus,  he  remarks,  carried  forward  beyond  the  inter- 
vention of  the  looso  and  downy  feathers  of  the  head.    It  is  this 


1,  bony  ring  of  a  Snows  Owl ;  2,  crystalline  lens  of  the  same  bird:  a,  the 
anterior  surface,  less  convex  than  the  posterior  one.  (Yarrell.) 

position  of  the  eyes,  observes  the  same  author,  giving  a  particular 
fulness  and  breadth  to  the  head,  which  has  gained  for  the  Owl  the 
intellectual  character  universally  awarded  to  it.  The  concave  facial 
disc  of  feathers  with  which  they  are  surrounded  materially  aids  vision 
by  concentrating  the  rays  of  light. 


Head  of  Barn-Owl  [Strix  Jlammea). 

The  sense  of  hearing  appears  to  be  very  acute  in  the  Strigidce ;  they 
not  only  look,  but  listen  for  prey. 


Head  of  a  young  White  or  Barn-Owl  [Slrix  Jlammea). 
The  down  pressed  backwards  and  forwards,  to  expose  the  auditory  passage 
and  operculum,  a,  cranium  ;  6,  bill  perforated  by  the  nostril ;  c,  neck  ;  d, 
«ye  ;  e,  termination  of  external  skin  surrounding  the  orifice  of  the  ear  ;  /,  ante- 
rior flap  or  opercular  fold  of  the  ear  ;  g,  part  of  the  tympanic  or  quadrate  bone  ; 
'•,  membrana  tympani.    ('  Cat.  Mus.  Coll.  Chir.,'  vol.  iii.) 

Smell,  taste,  and  touch  appear  to  be  developed  nearly  as  they  are 
in  the  Falconidce.  Preparations  of  the  structure  of  the  Strigidce  are 
to  be  seen  in  the  Museum  of  the  Royal  College  of  Surgeons  of 
■England  in  London. 


Foot  of  White  or  Barn-Owl  [/Strix  Jlammea). 

Zoologists  are  generally  agreed  in  the  position  assigned  to  the  Owls. 
In  Belon  and  Gesner  we  find  them  next  to  the  diurnal  birds  of  prey. 
In  the  work  of  the  former  the  Cuckoo  indeed  intervenes ;  but  the 
external  similitude  between  that  species  and  the  birds  of  prey  accounts 
for  the  intervention.  In  Gesner  the  Shrikes  come  between  the  diurnal 
and  nocturnal  predacious  birds. 

Willughby  divides  the  birds  of  prey  into  the  diurnal  and  the  noc- 
turnal, placing  in  the  last  subdivision  of  the  former  the  Butcher-Birds 
and  Birds  of  Paradise.    The  latter  he  separates  into  two  sections — 

1,  the  horned,  or  eared ;  2,  those  without  horns. 

Brisson  places  the  Owls  in  the  second  section  of  his  third  order, 
which  consists  of  birds  with  a  short  and  hooked  bill.  This  second 
section  is  defined  as  comprising  species  the  base  of  whose  bill  i3 
covered  with  feathers  directed  forwards. 

The  genus  Strix  stauds  among  the  Accipitres  in  the  'Systems 
Naturae,'  between  the  genera  Falco  and  Lanius,  which  last  concludes 
that  order  of  Linnaeus. 

Latham  places  the  Owls  at  the  end  of  the  birds  of  prey,  and  so  do 
Lacepede,  Dumeril,  and  Meyer.  Illiger,  on  the  contrary,  makes  the 
Nocturni  the  first  of  his  order  Raptatores.  Cuvier  makes  them  follow 
the  Diurnes ;  and  they  immediately  precede  the  Passereaux,  among 
which  last  the  Butcher-Birds  hold  the  first  place  in  the  first  family, 
Dentirostres.  Vieillot  arranges  the  Owls  with  the  family  name  of 
J3gohans,  under  his  second  tribe  {Nocturni)  of  his  first  order 
Accipitres. 

M.  Temminck  places  them  at  the  end  of  his  first  order  (Rapacei) ; 
and,  in  his  '  Manuel '  of  European  birds,  divides  the  family  of  Owls 
into  two  divisions — 1st,  the  Chouettes,  properly  so  called ;  2nd,  the 
Chouettes  Hibous. 

The  first  division,  or  Chats-Huants,  he  subdivides  into  two  sections, 
placing  in  the  first  section  the  Accipitrine  Owls,  or  those  which  see 
well  and  pursue  their  prey  by  day ;  and  in  the  second  section  the 
Nocturnal  Owls,  which  hunt  in  no  light  stronger  than  twilight  or 
moonlight,  and  conceal  themselves  during  the  day. 

In  the  first  section  of  the  first  division  M.  Temminck  places  the 
following  species: — Sti-ix  Lapponica,  S.  nyctea,  S.  Uralensit,  and  S. 
funerea. 

In  the  second  we  find  S.  nebulosa,  S.  Aluco,  S.  jlammea,  S.  pasaeiina, 
S.  Tengmalmi,  and  S.  Acadica. 

Under  the  second  division,  Chouettes  Hibous,  distinguished  by  two 
tufts  of  feathers  situated  more  or  less  forward  upon  the  front,  and 
capable  of  erection  (whence  their  English  appellation  of  Horned  Owls), 
he  arranges  Strix  brachyotus,  S.  Bubo,  S.  Otus,  and  S.  Scops. 

Mr.  Vigors,  who  makes  his  first  order  (Raptores)  consist  of  the 
families  Vulturidce,  Falconidce,  Strigidce,  and  Gypogeranidce,  says,  that 
if  we  search  for  the  connection  between  the  Falconidce  and  the 
Strigidaj,  we  shall  not  fail  to  find  their  affinity  apparent,  as  is  usual, 
in  the  less  typical  part  of  the  two  groups. 

Mr.  Swainson  states  that  the  divisions  of  the  Strigidce  made  by 
modern  ornithologists  can  all  be  referred  to  one  or  other  of  the  fol- 
lowing groups  : — 1,  Typical  Owls,  having  the  facial  disc  very  large  an  1 
complete,  with  large  ears  and  (in  general)  an  ample  operculum ; 

2,  Horned  Owls,  furnished  with  egrets  and  a  large  facial  disc,  but 
having  only  small  or  moderate-sized  ears ;  and  3,  Diurnal  or  Hawk- 
Owls,  where  the  conch  of  the  ear  is  comparatively  small,  and  is 
destitute  of  an  operculum  :  the  head  has  no  egrets,  and  the  facial 
disc  is  imperfect  or  obsolete.  The  first  he  considers  the  typical  group 
the  second  the  subtypical  ;  and  the  third  the  aberrant  group. 

The  following  table  gives  Mr.  Swainson's  arrangement  of  the  entire 
family  : — 
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Strigidw.— The  Owls. 

Genera. 

1.  Typical  Group. — Ears  large,  operculafced,  no  egrets  Strix. 

2.  Subtypical. — Ears  smaller,  no  operculum,  egrets    .  Asio. 

Ears  small,  no  egrets  or  operculum, 
disc  imperfect. 

3.  Aberrant. — Head  small,  claws  feathered,  tail  short  Nyctea. 

Head  large,  claws  naked,  tail  moderate  Nyctipetes. 
Head    small,    claws    feathered,    tail  "I  „ 
wedged  ..... 

Mr.  G.  R.  Gray  makes  the  Accipitres  Nocturni  the  second  sub-order 
of  his  first  order  Accipitres.  His  third  family,  the  first  of  that  sub- 
order, is  formed  of  the  Strigida,  which  are  thus  subdivided  by  him  : — 

Sub-Family  1. — Surnina. 
Genera. — Surnia,  Dum.  (Syrnia,  Steph.,  Strix,  Gm.) ;  A ccaba,  Wagl. 
(Surnia,  Cuv.,  Strix,  Shaw);  Nyctea,  Steph.  (Noclua,  Cuv.,  Nyctia, 
Sw.) ;  Athene,  Boie  (Nyctipetes,  Sw.,  Strix,  Daud.) ;  Huhua,  Hodgs. 

Sub-Family  2. — Bubonincc. 
Genera. — Scops,  Sav.,  (Scops,  Sav.,  Asio,  Briss.,  Otus,  Less.,  Strix, 
Linn.) ;  Lophostrix,  Less.,  Ketupu,  Less.  (Cultrunguis,  Hodgs.,  Strix, 
Gm.) ;  Bubo,  Sibb.  (Feliceps,  Barr.,.4aio,  Antiq.,  Ulula,  Bonap.,  Heliap- 
tex,  Sw.,  Ascalaphus,  J.  Geoff.,  Strix,  Linn.). 

Sub-Family  3. —  Ululince. 
Genera. — Syrnium,  Sav.  (Scotiaptex,  Sw.,  Uhda,  Briss.,  Strix,  Linn.) ; 
Otus,  Ray  (Asio,  Briss.,  Brachyotus,  Gould,  Strix,  Linn.) ;  Urrua,  Hodgs. ; 
Nyctalops,  Wagl. ;  Ulula,  Cuv.  (Strix,  Gm.) ;  Qlaucidium,  Boie  (Strix, 
Liuu.,  Nuctua,  Cuv.,  Athene,  Boie)  ;  Nyclale,  Brehm  (Scotophilia,  Sw., 
Nudipedes  and  Ptilipedes,  Less.,  Strix,  Bechst.,  Athene,  Boie) ;  Ninox, 
Hodgson. 

Sub-Family  4. — Striginm. 
Genera. — Strix,  Linn. ;  Pholidus,  J.  Geoff.  (Strix,  Horsf.) ;  Bulaca, 
Hodgson. 

The  geographical  distribution  of  this  family  is  very  wide  ;  extending 
as  high  as  the  Polar  Sea,  where  Strix  Nyctea  is  recorded  by  Sabine  as 
having  been  seen  on  the  islands  in  the  summer  months,  and  by  James 
Ross  as  having  been  observed  about  Victoria  Harbour  throughout 
the  winter,  where  several  pairs  had  bred  in  the  preceding  autumn ; 
and  as  low  at  least  as  Port  Famine  in  the  Straits  of  Magellan  (Strix 
rufipes  and  S.  nana,  &c,  King).  Species  are  found  in  Europe,  Asia, 
Africa,  America,  and  in  Australia. 

They  feed  on  birds  and  quadrupeds,  and  even  fish  (in  the  case  of 
Strix  nyctea  and  S.  flammea),  according  to  the  size  of  the  species. 
Hares,  partridges,  grouse,  and  even  the  turkey,  are  attacked  by  the 
larger  horned  owls  of  Europe  and  America  ;  while  mice,  shrews,  small 
birds,  snakes,  and  crabs  suffice  for  the  inferior  strength  of  the  smaller 
Strigida:.  Mr.  Yarrell  states  that  the  Short-Eared  Owl  (Strix  brachy- 
otus) is  the  only  bird  of  prey  in  which  he  ever  found  the  remains  of 
a  bat. 

The  species  are  numerous,  and  the  British  Museum  contains  a  very 
fine  collection  of  them.  Our  limits  will  not  permit  us  to  do  more  than 
notice  a  very  few.    The  larger  horned  owls  are  described  in  the  article  ! 
Bubo. 

Strix  flammea,  the  common  White  or  Barn-Owl,  is  the  Effraie,  | 
Fresaie,  and  Petit  Chathuant  Plombe"  of  the  French;  Barbagianni,  j 
Alloco  Commune  e  Bianco  of  the  Italians  ;  Schleierkauz,  Perlschlier- 
kautz,  and  Perl-Eule  of  the  Germans  ;  De  Kerkuil  of  the  Netherlands ;  ! 
Barn-Owl, White  Owl,  Church-Owl,  Gillihowlet,  Howlet,  Madge-Howlet, 
Madge-Owl,  Hissing-Owl,  and  Screech-Owl  of  the  English;  andDylluan  \ 
Wen  of  the  Welsh.    The  upper  parts  are  bright  yellowish,  varied  with  ' 
gray  and  brown  zig-zag  lines,  and  sprinkled  with  a  multitude  of  small 
whitish  dots  ;  face  and  throat  white  ;  lower  parts  in  some  individuals 
rusty-white,  sprinkled  with  small  brown  dots ;  in  others  bright  white,  ■ 
marked  with  small  brownish  points;  in  others  again  without  the 
slightest  appearance  of  spots ;  feet  and  toes  covered  with  a  very  short 
down,  more  scanty  on  the  toes  :  iris  yellow.    Length  about  13  inches. 
In  the  female  all  the  tints  are  brighter,  and  more  developed.  The 
young  are  covered  with  a  thick  white  down,  and  remain  long  in  the 
nest.    Mr.  Blyth  states  that  the  first  set  of  feathers  grows  very  slowly, 
and  is  not  moulted  till  the  second  autumn. 

Varieties. — Whitish,  or  entirely  white. 

This  bird  is  common  in  England  and  Ireland,  less  common  in  Scot- 
land. Not  common  in  the  Orkneys,  but  present  in  some  of  the  islands. 
Found  in  Denmark,  but  said  not  to  inhabit  Sweden  or  Norway ;  gene- 
rally spread  over  temperate  Europe ;  found  in  Madeira ;  common  in 
Lorraine ;  extending  in  Africa  from  the  north  to  the  Cape  of  Good 
Hope ;  met  with  in  India,  Japan,  and  Australia. 

Montagu  says  that  this  species  is  never  known  to  hoot.  Mr. 
Yarrell  states  that  it  screeches,  but  does  not  generally  hoot.  Sir  W. 
Jardine  declares  that  he  shot  one  in  the  act  of  hooting ;  and  that  at 
night,  when  not  alarmed,  hooting  is  their  general  cry.  It  snores  and 
hisses,  and,  like  other  owls  when  annoyed  or  frightened,  snaps  its  bill 
loudly.  Rats,  mice,  shrews,  young  birds,  and  beetles,  form  their  food, 
and  the  mice  especially  suffer  when  the  White  Owl  has  a  young  brood 
to  sustain.    It  has  been  seen  to  catch  fish.    This  owl  frequents 


churches,  old  buildings,  and  barns,  often  breeding  in  the  latter,  as 
well  as  in  hollow  trees  near  farmyards  and  villages.  The  nest  is  but 
a  rough  one,  and  the  female  lays  three  or  four  white  eggs  more  oval 
than  those  of  the  Brown  or  Ivy-Owl,  and  not  so  large.  Young  have 
been  found  so  late  as  July,  September,  and  even  December.  Mr. 
Blyth,  in  the  '  Field  Naturalist's  Magazine '  (vol.  i.),  throws  some  light 
upon  this.  "  A  nest  of  the  Barn-Owl  last  summer,"  says  he,  "  in  this 
neighbourhood  (Tooting),  contained  two  eggs,  and  when  these  were 
hatched  two  more  were  laid,  which  latter  were  probably  hatched  by 
the  warmth  of  the  young  birds  ;  a  third  laying  took  place,  after  the 
latter  were  hatched,  and  the  nest  at  last  contained  six  young  owls  of 
three  different  ages,  which-were  all  reared."  Mr.  Yarrell  states  that 
he  has  been  frequentlytold  by  boys  in  the  country,  that  they  had 
found  eggs  and  young  birds  at  the  same  time  in  this  bird's  nest.  The 
food  is  generally  swallowed  whole,  and  the  bones  and  fur  or  feathers 
rejected  in  pellets  called  castings,  as  indeed  is  generally  the  case  with 
this  family. 

In  captivity  the  Barn-Owl  is  sociable  with  other  birds,  but  will 
sometimes,  like  the  dogs,  hide  what  remains  of  its  meat. 


Barn-Owl  (Strix  flammea). 

Surnia  Uralensis,  the  Ural  Owl,  is  the  Strix  Uralensis  of  Pallas; 
S.  liturata,  Retz ;  S.  macroura,  Natterer ;  S.  macrocephala,  Meisner ; 
La  Chouette  des  Monts-Urals,  Sonnini ;  Die  Ural  Habichtseule, 
Bechstein ;  Habichtseule,  Naumann ;  Uralischer  und  Grosskopfiger 
Baumkautz,  Brehra. 

The  face  is  whitish ;  tail  much  graduated,  much  longer  than  the 
wings ;  all  the  plumage  striped  with  large  longitudinal  spots  and 
streaks. 

Old  of  both  Sexes. — The  head  is  of  considerable  size ;  face  very 
large,  well  feathered,  grayish-white,  marked  with  some  blackish  hairs; 
a  large  circle  of  white  feathers  spotted  with  brownish-black,  takes-its 
origin  on  the  forehead,  and  frames  in  the  whole  face ;  top  of  the  head, 
nape,  back,  and  wing-coverts,  marked  with  great  longitudinal  spots, 
which  are  disposed  on  a  whitish  ground  ;  throat,  front  of  the  neck, 
and  all  the  lower  parts  whitish,  marked  on  the  middle  of  each  feather 
with  a  large  longitudinal  brown  stripe ;  quills  and  tail-feathers  banded 
with  brown  and  dirty  white  alternately ;  seven  of  these  bands  may 
be  counted  on  the  tail ;  beak  yellow,  nearly  hidden  in  the  long  hairs 
of  the  face ;  iris  brown ;  tarsi  and  toes  covered  with  white  hairs 
marked  with  small  brown  points ;  claws  very  long,  yellowish.  Length 
of  tail  10  inches  and  some  lines;  total  length  about  2  feet. 

Young  of  the  Year. — All  the  ground-colour  of  the  plumage  bright 
brownish-gray  ;  the  spots  and  stripes  on  all  the  lower  parts  ashy- 
brown  ;  upper  parts  irregularly  spotted  with  ashy-brown  and  light 
red,  and  variegated  with  oval  white  spots ;  wings  and  tail  transversely 
banded  with  grey,  the  seven  bands  of  the  tail  whitish-ash. 

It  is  found  in  the  arctic  regions  of  the  Old  World,  Lapland,  North 
of  Sweden,  Norway  and  Russia,  Livonia  and  Hungary,  and  Japan. 
Very  rare  in  the  eastern  parts  of  Germany ;  very  accidentally  found 
elsewhere.  Mr.  Gould  regards  it  as  one  of  the  rarest  European 
Owls. 

It  eats  leverets,  cats,  mice,  ptarmigan,  and  small  birds.  The  nest 
is  formed  in  the  holes  of  trees,  often  near  the  habitations  of  man. 
Mr.  Gould  states  that  the  number  of  eggs  is  two  ;  M.  Temminck  says 
three  or  four :  they  are  pure  white. 
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Ural  Owl  (Surma  Vrahnsis). 

Surnia  funerea,  the  Canada  Owl.  It  is  the  Strix  Vlula,  Linn. ;  £. 
xunerea,  Gm. ;  S.  Hudsonia,  Gm. ;  S.  Canadensis  et  Freti  Hudsonis, 
Briss. ;  /S.  Hudsonia,  Wils. ;  S.  nisoria,  Meyer ;  Chouette  de  Canada  et 
Chouette  Eperviere,  ou  Caparacoch,  and  Chouette  a  Longue  Queue  de 
Siberie,  BufFon  ('  Eul.'  463,  a  very  good  figure  of  this  species,  under 
the  erroneous  name  of  the  Ural  Mountains  Owl) ;  Chouette  Eperviere, 
Sonn. ;  Sperbereule,  Meyer ;  Nauru. ;  Habichtseule,  Bechst. ;  Platt- 
kopfigeand  Hochkopfige  Habichtseule,  Brehm. ;  Hawk-Owl  of  Pennant 
and  Wilson  ;  Little  Hawk-Owl  of  Edwards  ;  Paypaw  Theecawsew,  or 
Cobadecootch  of  the  Cree  Indians ;  Theechazza  of  the  Copper  Indians 
and  Chepewyans ;  and  Ood  no  Haeoot  of  the  Esquimaux. 

The  forehead  is  dotted  with  white  and  brown ;  a  black  band 
takes  its  origin  behind  the  eyes,  includes  the  orifice  of  the  ears  as  in  a 
frame,  and  terminates  on  the  sides  of  the  neck  ;  upper  parts  marked 
with  brown  and  white  spots  of  various  forms;  on  the  borders  of  the 
wings  are  similar  white  spots  disposed  on  a  brown  ground ;  throat 
whitish ;  the  other  lower  parts  white,  transversely  striped  with  ashy- 
brown  ;  at  the  insertion  of  the  wings  a  great  spot  of  blackish-brown ; 
tail-feathers  ashy-brown,  striped  at  considerable  distances  with  trans- 
versal narrow  zigzags ;  bill  yellow,  varied  with  black  spots  according 
to  age ;  iris  bright  yellow ;  feet  feathered  to  the  claws.  Length  of 
tail  6  inches  and  some  lines.  Total  length  upwards  of  14  inches 
(Temminck);  Richardson  says  18  inches. 


It  in  found  in  the  Arctic  Circle  and  Arctic  regions  of  both  con- 
tinents ;  sometimes  seen  as  a  bird  of  pa-wage  in  Germany,  more  rarely 
in  France,  but  never  la  the  southern  provinces. 

The  visual  organs  of  this  species  aro  more  able  to  bear  the  light  of 
day,  at  least  in  dull  woatlier,  and,  like  the  Snowy  Owl,  it  hunts 
frequently  in  tho  day-time.  Tlio  smaller  head  and  less  perfect  facial 
disc,  combined  with  these  habit*,  havo  obtained  for  it  the  name  of 
Hawk-Owl. 


Profile  of  Hawk-Owl  (Surnia  funerea). 

The  colours  of  the  female  are  less  pure  than  those  of  the  male,  and 
she  is  rather  larger. 


Hawk-Owl  (Surnia  funerea). 

Surnia  nyctea,  Snowy  or  Ermine  Owl.  It  is  the  Strix  nycita, 
Forster,  Latham,  and  Gmelin  ;  S.  Candida,  Latham  ;  S.  nivea,  Daudin  ; 
Chouette  Harfang,  BufFon ;  Chouette  Blanche,  Le  Vaillant ;  Alucco 
Diurno,  'Stor.  degl.  Ucc. ;'  Scbneekauz,  Bechst.;  Sneuwuil,  Sepp. ; 
Nordicher  Schneekautz  and  Schnee  Eule,  Brehm  ;  Great  White  Owl, 
Edwards ;  Snow-Owl,  Wilson ;  Wapow-Keetho  or  Wapohoo  of  the 
Cree  Indians ;  and  Ookpeeguak  of  the  Esquimaux. 

Head  small  in  proportion  ;  bill  black,  entirely  hidden  by  the  hairy 
feathers  at  its  base ;  plumage  snow-white,  but  more  or  less  variegated 
with  transverse  brown  spots  or  stripes ;  the  younger  the  bird  is,  the 
larger  and  more  numerous  are  these  spots  and  stripes ;  very  old 
individuals  are  pure  white,  without  any  brown  spot ;  iris  fine  orange- 
yellow;  feet  very  well  covered,  so  as  to  look  almost  woolly  to  the 
claws  ;  tail  rounded,  not  much  exceeding  in  length  the  extremity  of 
the  wings.  Length  24  or  25  inches.  Female  considerably  larger  than 
the  male. 

Young  at  the  time  of  departure  from  the  nest  covered  with  brown 
down  ;  the  first  feathers  bright  down. 

It  is  found  in  the  Arctic  regions  of  the  Old  and  New  World,  Iceland 
Sweden,  Norway,  Lapland,  and  the  north  of  Europe  generally. 

Specimens  in  different  stages  of  plumage  are  generally  to  be  seen  in 
the  garden  of  the  Zoological  Society  in  the  Regent's  Park. 

The  following  are  also  European  species  : — Bubo  maximus*,  B. 
Acalaphus,  Otus  vulgaris*,  0.  brachyotos*,  Scops  Aldrovandi*,  Surnia 
cinerea,  Ulula  ntbulosa,  Syrnium.  Aluco*,  Noctua  nudipes*  (Gould — 
Strix  nudipes,  Auct.),  Noctua  Tengmalmi* ,  and  N.  Passerina*  (Gould 
— Strix  passerina,  Auct.). 

(Those  marked  *  are  in  the  'Catalogue  of  British  Birds.'  Mr.  Tarrell 
gives  Strix  passerina  and  Noctua  nudijies,  Gould,  as  synonyms.) 

Strix  badia,  Horsf,  Wowo-wiwi,  or  Kalong-wiwi  of  the  Javanese,  is 
an  Asiatic  species.  Dr.  Horsfield  states  that  this  species,  whose  head 
is  proportionally  large,  has  a  general  resemblance  to  S.fiammea  in  the 
distribution  of  its  colours  and  external  marks.  The  upper  parts  are, 
he  observes,  generally  dark,  and  the  lower  of  a  paler  hue.  The  neck 
is  surrounded  by  a  loose  ornamental  collar ;  the  plumes  encircling  the 
eyes  are  rigid,  and  disposed  with  perfect  regularity,  and  the  legs  are 
entirely  covered.  A  resemblance  also  exists,  he  adds,  in  the  lustre  of 
their  covering.  It  is  a  native  of  Java,  in  the  closest  forests  of  the 
district  of  Pugar,  and  the  ranges  of  low  hills  south  of  the  capital  of 
Surakarta.  (Horsfield.) 

The  habits  of  this  species  are  nocturnal.  Dr.  Horsfield  speaking  of 
S.  Javanica  (which,  he  says,  his  specimens  show  to  be  merely  a  variety 
of  £.  flammca),  remarks,  that  it  is  the  only  species  of  this  division 
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which  is  occasionally  found  near  villages  and  dwellings.  "  It  is  not 
however  a  favourite  with  the  natives ;  various  superstitious  notions 
are  also  in  Java  associated  with  its  visits ;  and  it  is  considered  in  many 
parts  of  the  island  as  protending  evil.  The  other  species  of  this  divi- 
sion are  by  no  means  common,  and  the  S:  badia  is  one  of  those  that 
are  most  rarely  met  with.  It  never  visits  the  villages,  but  resides  in 
the  closest  forests,  which  are  the  usual  resort  of  the  tiger.  The 
natives  even  as?ert  that  the  Wowo-wiwi  approaches  this  animal  with 
the  same  familiarity  with  which  the  Jallak  (the  Pastor  Jalla  of  our 
catalogue)  approaches  the  Buffalo,  and  that  it  has  no  dread  to  alight 
on  the  tiger's  back."  Dr.  Horsfield  adds,  that  it  is  never  seen  in 
confinement. 

The  same  author  states  that  eight  species  of  owls  from  Java  have 
been  arranged  in  the  museum  at  the  India  House ;  three  eared-owls, 
and  five  smooth-headed. 

<S.  Capensis,  Smith,  the  Cape  Owl.  It  is  red  brown  above,  scantily 
sprinkled  with  small  white  spots,  palo  ochreous  red  below,  marked 
with  small  heart-shaped  spots;  face  yellow-brown;  cervical  collar  pale 
buff-orange,  with  many  of  the  feathers,  particularly  on  its  inferior 
portion,  tipped  with  brown;  quills  subochreous,  banded  with  brown; 
eyes  brownish-black;  bill  and  feet  livid  or  straw-yellow;  legs  long, 
upper  half  of  the  tarsi  covered  with  feathers,  lower  half  and  toes 
covered  with  small  flat  circular  scales,  upon  which  are  a  few  strong 
rigid  bristles,  claws  long,  dark  horn-colour,  slightly  covered  and 
pointed.  Length  16  inches.  The  whole  of  the  plumage  has  a  silky 
gloss.  Female  considerably  larger  than  the  male,  and  with  the  colours 
less  clear.  The  down  of  the  nestling  ia  dull  cream-yellow,  plumage 
of  the  upper  parts  during  the  first  year  darker  than  in  adult  birds. 
(Smith.) 

Dr.  Smith  states  that  the  few  specimens  which  he  saw  were  obtained 
near  Cape  Town,  close  to  Table  Mountain,  in  the  rocky  precipices 
of  which  they  were  said  to  have  concealed  themselves  during  the  day. 
He  adds,  that  the  colonists  recognise  this  bird  as  distinct  from  the 
Doodvogel  (Strix  flammea),  which  occurs  abundantly  throughout  the 
whole  of  South  Africa,  and  that  it  is  at  once  to  be  distinguished  by 
its  size  from  the  Strix  badia  of  Horsfield,  the  species  to  which  it  is 
by  colours  most  nearly  allied. 

Dr.  Smith  also  figures  and  describes  another  Typical  Owl  (Athene 
Capensis),  and  an  Eared  Owl  (Otus  Capensis). 

Noctua  —  It  is  brown  above,  with  a  few  yellowish-white  spots ;  white 
beneath,  varied  with  ferruginous  spots ;  toes  hairy. 

N.  Boobooh  (Strix  Boobook,  Boobook  Owl  of  Latham)  is  an  Australian 
species.  According  to  Mr.  Caley,  "the  native  name  of  this  bird  is  Buck- 
Buck.  It  may  be  heard  nearly  every  night  during  winter  uttering  a  cry 
corrssponding  with  that  word.  Although  this  cry  is  known  to  every 
one,  yet  the  bird  itself  is  known  but  to  few ;  and  it  cost  me  considerable 
time  and  trouble  before  I  could  satisfy  myself  respecting  its  identity. 
The  note  of  the  bird  is  somewhat  similar  to  that  of  the  European 
cuckoo,  and  the  colonists  have  hence  given  it  that  name.  The  lower 
order  of  the  settlers  in  New  South  Wales  are  led  away  by  the  idea 
that  everything  is  the  reverse  in  that  country  to  what  it  is  in  England  ; 
and  the  cuckoo,  as  they  call  this  bird,  singing  by  night,  is  one  of  the 
instances  which  they  point  out." 

N.  maculata,  described  by  the  same  authors,  much  resembles  the 
species  just  noticed,  but  they  are  inclined  to  consider  it  distinct. 

STRIGOCE'PHALUS,  a  genus  of  Fossil  Brachiopoda. 

STRINGY-BARK  TREE.  [Eucalyptus.] 

STROBILI'TES,  a  genus  of  Fossil  Fruits. 

STROBILURUS.  [Iguanidje.] 

STROMATOPORA.  [Milleporim:.] 

STRO'MBIDiE,  a  family  of  Marine  Gasteropodous  Mollusca,  belong- 
ing to  the  Alata  of  Lamarck  and  the  Angyostomata  of  De  Blainville. 

The  genus  Strombus  of  Linnaeus  is  placed  in  the  '  Systema  Naturae ' 
between  Buccinum  and  Murex. 

Cuvier  arranges  Strombus  next  to  Turbinella  and  at  the  end  of  his 
!  Pectinibranchiate  Gastropods.'  He  defines  the  genus  Strombus,  Linn., 
as  comprising  shells  with  a  canal  which  is  either  straight  or  inflected 
towards  the  right,  the  external  border  of  whose  aperture  dilates  with 
age,  but  always  preserves  a  sinus  towards  the  canal,  under  which  the 
head  of  the  animal  passes  when  it  extends  itself.  The  greater  part 
have,  he  adds,  this  sinus  at  some  distance  from  the  canal. 

Mr.  Swainson  defines  the  Strombidm,  Wing-Shells,  which,  in  his 
arrangement,  stand  between  the  Turbinellidm  and  the  Volulidce, 
thus ; — 

"  Outer  lip  dilated,  or  thickened  internally,  or  detached  from  the 
preceding  whorl  by  a  sinus ;  operculum  small." 

He  makes  the  family  consist  of  the  following  sub-families  : — 

1.  Strombinm. 

Genera  : — Aphorrais,  Da  Costa  (Aporrhais,  we  suppose  is  meant) ; 
Pteroceras,  Lam. ;  Strombus,  Linn. ;  Strombidea,  Sw. ;  Bostellaria, 
Lam. 

2.  Coninm. 

Genera  : — Terebellum,  Lam. ;  Coronaxis,  Sw.  (with  the  sub-genera, 
Coronaris,  Sw. ;  Pimcticulis  (?),  Sw. ;  Tidiparia,  Sw. ;  Cylindrella, 
Sw. ;  and  Conilithes,  Sw.) ;  Conus,  Linn,  (with  the  sub-genera  Conus, 
Linn. ;  Dendroconus,  Sw. ;  Textilia,  Sw. ;  Theliconus,  Sw. ;  and  Lepto- 
conw,  Sw.) ;  Vonclla.  Sw. ;  and  Conorbis,  Sw. 


3.  Columhellinm. 

Genera  -.—Conidea,  Sw. ;  Columbclla,  Lam. ;  Pusiostoma,  Sw. ;  Crap 
sispira,  Sw. ;  Nilidella,  Sw. 

4.  Pleurotomina;. 

Genera  : — Brachytoma,  Sw. ;  Plewotoma,  Lam. ;  Clavatula,  Sw. ; 
Clavicantha,  Sw. ;  Tomella,  Sw. 

5.  Cerithinm. 

Genera : — Potomis,  Brong. ;  Pirena,  Lam. ;  Terebralia,  Sw. ;  Rhino- 
clavis,  Sw. ;  Cerithium,  Lam. 

Dr.  J.  E.  Gray  makes  the  Strombidm  (the  first  family  of  his  section 
Ctenobranchiata,  Order  1,  Zoophaga)  include  the  following  genera  : — 
Strombus,  Terebellum,  Pteroceras,  Bostellaria  and  Seraphys. 

In  this  article  the  Strombidm  will  be  confined  to  the  genera  and  sub- 
genera Strombus,  Pteroceras,  and  Rostellaria. 

Strombus. — Animal  spiral,  slightly  compressed,  furnished  with  a 
proboscis,  at  the  extremity  of  which  is  the  mouth  opening  longitu- 
dinally, and  containing  a  lingual  riband  furnished  with  sharp  points 
curved  backwards.  Tentacles  cylindrical,  obtuse,  and  short.  Eyes 
carried  upon  two  peduncles,  which  are  cylindrical  and  stout,  longer 
than  the  tentacles,  and  placed  at  their  external  side.  Foot  rather 
small,  but  enlarged  forwards.  Mantle  forming  in  front  a  canal,  which 
is  generally  rather  short.  Orifices  of  the  anus  and  oviduct  behind. 
Shell  thick,  oval-oblong,  sub-involved,  conical  in  front  and  behind ; 
spire  moderately  elevated;  aperture  long  and  narrow,  terminated 
anteriorly  by  a  canal  more  or  less  long  or  removed ;  right  lip  dilated, 
and  with  a  sinus  a  little  behind  the  canal ;  columellar  or  inner  lip 
simple,  but  sometimes  callous.  Operculum  horny,  long  and  narrow, 
witli  a  terminal  summit  and  composed  of  elements  imbricated,  as  it 
were.  (Rang.) 


Animal  of  Strombus  lambis  {Pteroceras  lambis  of  modern  authors).  Female. 

a,  the  foot  seen  in  its  anterior  part,  with  its  groove  ;  b,  the  operculum  fixed  at 
its  posterior  division ;  c  c,  ocular  tuhes  with  their  tentacles  ;  d,  the  proboscis 
open  to  show  the  tongue ;  e,  the  cerebral  ganglion,  behind  -which  are  two  long 
salivary  glands ;  /,  digestive  tube  entering  a  large  stomach ;  g,  the  stomach 
partially  opened,  and  showing  the  orifice  of  the  oesophagus ;  h,  the  intestine 
become  filiform  before  it  forms  the  very  voluminous  rectum  ;  t,  the  first  part  of 
the  uterus  ;  k,  second  part  of  the  uterus,  forming  meanders  before  opening  into 
the  groove  which  leads  on  the  right  side  of  the  foot ;  I,  the  groove  which  does 
not  exiBt  in  the  males  ;  m,  follicles  of  viscosity  ;  n,  respiratory  siphon  ;  o,  large 
branchia  and  its  vein  which  goes  to  the  heart ;  p,  small  and  rudimentary 
branchia ;  q,  the  heart ;  r,  the  liver  and  the  ovary  united  to  the  extremity  of 
the  tortillon,  or  turbinated  part  of  the  body.    ('  Voyage  of  the  Astrolabe.') 

M.  Rang  considers  that  the  variations  in  the  shell  lead  to  the 
establishment  of  two  sub-genera,  Strombus  and  Pteroceras. 

M.  De  Blainville  divides  the  genus  Strombus  into  the  following 
sections : — 

a.  Species  whose  external  lip  becomes  much  dilated  with  age,  and 
offers  a  number  of  digitations  variable  in  number.  Genus, 
Pteroceras,  Lam.   Ex.  S.  Scorpivs. 


MO  STROMBIDiE. 


0.  Species  whoso  right  lip  ia  much  dilated,  but  without  digitation. 
Ex.  S.  tricomis. 

y.  Spocies  whoso  external  lip  ia  thick,  and  but  little  or  not  at  all 
dilated.    Ex.  S.  Auris  Diana. 

5.  Species  whoso  right  lip  is  not  dilated,  and  very  delicate,  which 
makes  thorn  resemble  the  Cones.    (Non-adult  Strombi.) 

The  species  are  extremely  numerous,  and  many  of  them  are  gigantic 
in  size,  the  well-known  8.  gigas  of  the  West  Indies  for  example.  Like 
some  others  of  tho  Turbinated  Testacoans,  the  animals  of  the  genus 
Strombus  occasionally  produce  pearls.  Mr.  Wood,  iu  his  'Zoography,' 
relates  that  he  saw  a  pink  pearl  which  was  taken  from  the  body  of 
tho  animal  of  S.  gigas,  which  is  fished  for  the  table  off  the  island  of 
liarbadoos.  The  pearl  was  discovered  by  chance,  while  tho  men  were 
employed  in  cleaning  tho  fish.  Its  weight  was  24  grains,  but  it 
would  have  been  more  valuable  if  it  had  been  round.  The  same 
author  states  that  only  four  of  these  pearls  had  been  discovered  in 
tho  vast  number  of  shell  fish  that  aro  annually  brought  to  market  in 
that  part  of  tho  world,  though  ho  has  reason  to  believe  that  this  is  in 
some  measure  owing  to  the  carelessness  of  tho  negroes,  who  clean 
their  fish  without  consideration,  and  have  probably  in  their  hurry 
returned  many  a  pearl  to  its  nativo  element  with  the  refuso  of  tho 
animal.  This  pearl  was  exactly  of  the  same  colour  as  the  interior 
coat  of  the  shell,  and  like  it  in  every  respect  except  in  figure. 
Immense  quantities  of  this  shell  are  imported  into  this  country  from 
the  Bahamas  :  300,000  were  imported  into  Liverpool  alone  in  tho  year 
1850.  They  are  used  in  making  cameos,  and  iu  the  manufacture 
of  porcelain. 

The  species  are  found  iu  the  seas  of  warm  climates ;  many  from 
those  of  India,  and  some  from  those  under  and  near  the  equator. 
They  are  carnivorous.  Species  have  been  found  at  depths  varying 
from  the  surface  to  13  fathoms. 

S.  lalissimus  has  the  shell  turbinated,  ventricose,  smooth  on  the 
back,  somewhat  wrinkled  on  tho  wing,  brown-orauge  spotted  with 
White;  the  spire  short  and  nodulous;  the  external  lip  very  broad, 
rounded  above,  projecting  beyond  tho  spire ;  the  anterior  margin 
sharp,  but  the  side  of  it  very  thick ;  the  aperture  smooth  and  white, 
tinged  with  rose  colour. 

It  is  found  in  the  East  Indian  seas. 


Strombus  lalissimus. 
a,  seen  from  above  ;  b,  seen  from  below. 


This  fine  and  somewhat  rare  species  grows  to  a  large  size,  from  5  to 
10  or  more  inches  in  length. 
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Thero  aro  about  00  recont  species  of  SlvomliiH  described,  V\v» 
foHnil  forma  have  been  described  from  tho  Chalk  and  ihroe  from  tin 
Miocene  beds  of  tho  Tertiary. 

Pleroceras.—  Shell  with  tho  wing  digitated,  and  furni-hed  forward* 
with  an  elongated  canal.  Thero  are  10  recent  Hpccies,  inhabitant*  <<f 
tho  Indian  seas,  and  100  fonsil  species,  found  from  the  Li.n  bed*  up 
to  tho  Chalk. 

P.  Scorpius.  Shell  ovate  oblong,  gibbous,  tuborcuhite,  transversely 
rugose  and  knotty,  7-fingered,  white  IDOtted  witli  rufous;  the  finger* 
rather  slender,  and  knotted  at  intervals  throughout  their  length  ;  the 
anterior  ones  and  the  tail  tho  longest,  and  curved;  aperture  violaceous- 
red  wrinkled  with  white. 

It  is  a  native  of  tho  East  Indian  seas. 


Pt  roccras  Scorpius. 


Rostellaria. — Animal  imperfectly  known,  but  bearing  a  considerable 
resemblance  to  that  of  Murex,  according  to  Cuvier. 

Shell  fusiform  or  subturriculate,  with  an  elevated  pointed  spire ; 
aperture  oval,  canal  projecting,  and  terminating  iu  a  pointed  beak ; 
external  lip  simple,  dentated,  digitated,  or  very  much  dilated,  furnished 
with  a  sinus  near  the  canal,  and  having  generally  a  second  canal 
ascending  upon  part  of  the  spire. 

The  Bpecies  are  found  in  the  Asiatic  seas,  if  we  except  BotttUaria 
Pes  Pelecani  and  R.  Pes  Carbonis  (genus  Aporrhais),  which  are  found 
iu  the  Mediterranean  and  other  European  seas.  A  very  fiue  specimen 
of  Rostellaria  rectirosiris  was  brought  up  in  the  mud  lying  on  tho 
fluke  of  an  Indiamau's  anchor,  in  the  Straits  of  Macassar.  They  are 
carnivorous. 

There  are  7  recent  species,  and  70  fossil  speeies.  The  latter  range 
from  the  Neocomian  beds  to  the  Chalk. 

R.  mrvirostris  (Strombus  fusus,  Linn.),  the  Spindle  of  collectors,  is 
by  far  the  most  common  of  the  Asiatic  specie.".    Wo  illustrate  tho 


Rostellaria  rectirosiris. 


genus  by  Rostellaria  rectirostris,  Lam.,  a  name  which  suits  this  rare 
species  well  wheu  the  beak  is  curtailed,  as  it  most  frequently  is.  Ip 
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STROMBODES. 


STRUTHIONID.E. 


a  very  fine  specimen,  as  far  as  the  beak  is  concerned,  now  in  tho  British 
Museum,  that  usually  mutilated  part  is  much  longer  aud  better  pre- 
served than  it  is  generally  seen,  and  from  its  recurvature  the  name  of 
recurvirostris  would  be  more  apt.  Indeed  it  is  by  no  means  clear 
that  there  are  not  two  species  of  this  long-beaked  kind  of  Rostellaria, 
one  much  darker  than  the  other,  and  not  so  slender. 
STROMBO'DES.  [Polypifera.] 

STROMEYERITE,  a  Mineral  consisting  of  Sulphuret  of  Silver  and 
Copper. 
STRONGYLUS.  [Entozoa.] 

STRONTIA,  the  name  of  an  Earth,  composed  of  Oxygen  and  the 
metal  Strontium.  Neither  strontium  nor  its  oxide  is  found  pure  in 
nature.  The  Salts  of  Strontia  have  a  high  specific  gravity,  varying 
from  3'G  to  4-0.  In  this  respect  they  resemble  Baryta.  Two  are 
found  in  the  form  of  minerals. 

Celestine — Sulphate  of  Strontia — occurs  in  modified  rhombic  prisms. 
Crystals  sometimes  flattened,  often  long  and  slender.  Massive 
varieties  : — Columnar  or  fibrous,  forming  layers  half  an  inch  or  moro 
thick,  with  a  pearly  lustre;  rarely  granular.  Colour  generally  a 
tinge  of  blue,  but  sometimes  clear  white.  Lustre  vitreous,  or  a  little 
pearly ;  transparent  to  translucent.  Hardness  3  0  to  3'5.  Specific 
gravity  3-9  to  4'0.  Very  brittle.  It  contains — Sulphuric  Acid, 
43-6 ;  Strontia,  56*4.  Decrepitates  before  the  blow-pipe,  and  on 
charcoal  fuses  rather  easily  to  a  milk-white  alkaline  globule,  tinging 
the  flame  rod.    Phosphoresces  when  heated. 

It  resembled  heavy  spar,  but  is  distinguished  by  its  specific 
characters  aud  behaviour  under  the  blow-pipe.  It  is  distinguished 
from  the  carbonate  by  not  effervescing  with  acids.  It  is  found  in 
the  United  States  of  America.  Sicily  affords  very  splendid  crystallisa- 
tions associated  with  sulphur. 

The  pale  sky-blue  tint  so  common  with  the  mineral,  gave  origin  to 
the  name  Celertiue. 

Celestine  is  used  in  the  arts  for  making  the  nitrate  of  strontia, 
which  is  employed  for  producing  a  red  colour  in  fire-works.  Celestine 
is  changed  to  sulphuret  of  strontium  by  heating  with  charcoal,  and 
then  by  means  of  nitric  acid  the  nitrate  is  obtained. 

Strontianite  —  Carbonate  of  Strontia — occurs  in  modified  i-hoinbic 
prisms.  It  occurs  also  fibrous  and  granular,  and  sometimes  in 
globular  shapes  with  a  radiated  structure  within. 

The  colour  is  usually  a  light  tinge  of  green ;  also  white,  gray,  and 
yellowish-brown.  Lustre  vitreous,  or  somewhat  resinous.  Trans- 
parent to  translucent.  Hardness  3  5  to  4.  Specific  gravity  3'6  to 
3-72.  The  analysis  gives— Strontia,  701;  Carbonic  Acid,  29-9.  It  fuses 
before  the  blow-pipe  on  thin  edges,  tinging  the  flame  red  ;  becomes 
alkaline  in  a  strong  heat;  effervesces  with  the  acids. 

Its  effervescence  with  acids  distinguishes  it  from  minerals  that  are 
not  carbonates ;  the  colour  of  the  flamo  before  the  blow-pipe,  from 
witherite  ;  and  this  character  aud  the  fusibility,  although  difficult, 
from  calcspar.  Calcspar  sometimes  reddens  the  flame,  but  not  so 
deeply. 

Strontianite  occurs  in  limestone  at  Scoharie,  New  York,  in  crystals, 
and  also  fibrous  and  massive.  Stroutiau  in  Argyle3hire  was  the  first 
locality  known,  and  gave  the  name  to  the  mineral  and  the  earth 
strontia.  It  occurs  there  with  galena  in  stellated  and  fibrous  groups 
and  in  crystals.    It  is  also  used  for  making  nitrate  of  strontia. 

(Dana,  Manual  of  Mineralogy.) 

STRO'PHODUS,  a  genus  of  Fossil  Fishes.  [Fish.] 

STROPHO'MENA.  [Brachiopoda.] 

STROPHO'STOMA.  [Helicid2e.] 

STRUTHIOLA'RIA.  [Siphonostomata.] 

STRUTHIO'NIDiE,  a  natural  family  of  Terrestrial  Birds,  in  which 
the  locomotive  energy  is  thrown  into  the  lower  extremities,  the 
wings  being  in  no  case  adequate  to  raising  the  body  into  the  ah-,  and 
in  the  majority  of  instances  merely  rudimentary.  In  this  respect 
the  genera  which  compose  it  are  the  very  reverse  of  the  Humming- 
Birds,  Swallows,  Albatrosses,  Tropic-Birds,  and  Man-of-War  Bird  ;  for 
in  the  latter  the  moving-power  resides  in  the  highly-developed  wings, 
whilst  the  feet,  especially  in  the  Man-of-War  Bird,  are  feeble. 

The  Strut hionida  consist  of  the  Ostrich,  American  Ostrich  (Rhea), 
Cassowary,  Australian  Cassowary,  or  Emu,  and  that  extraordinary  bird 
the  Kivi-Kivi,  or  Apteryx,  of  New  Zealand. 

The  anatomy  of  these  animals  is  referred  to  in  great  detail  by 


Skull  of  Asiatic  Cassowary  (young). 


Professor  Owen  in  his  paper  on  the  '  Anatomy  of  the  Apteryx,'  in 
the  Transactions  of  tho  Zoological  Society,  London.    The  most 


remarkable  modifications  of  the  skull  in  this  family  occur  in  the 
Asiatic  Cassowary  and  the  Apteryx.    In  the  former  the  bony  crest, 


Skull  of  Asiatic  Cassowary  (adult). 


which  is  so  highly  developed  in  the  adult,  is  hardly  perceptible  in 
tho  young  bird,  but  increases  with  age,  as  in  the  Horubill  and  the 
Guinea-Hen.  [Pa.vonid.*j.] 

In  Apteryx,  according  to  Professor  Owen,  the  skull  is  chiefly  remark- 
able lor  its  smooth  expanded  elevated  pyriform  cranial  portion,  the 
total  absence  of  supra-orbital  ridges,  the  completeness  and  the  thick- 
ness of  tho  inter-orbital  septum,  the  great  development  of  the  ethmoid, 
the  small  sizo  of  the  lachrymal  bones,  and  the  expansion  of  the  nasal 
cavity  behind  these  bones.  The  tolerably  semicircular  occipital  region 
differs  from  that  of  other  Struthionidie  in  the  greater  relative  extent 
of  its  base,  and  in  the  comparatively  slight  lateral  sinuosities  due  to 
the  temporal  depressions.  There  is  no  vertical  notch  at  the  upper 
part  of  the  single  hemispherical  tubercle  in  the  basi-occipital  for 
articulation  with  the  atlas,  as  in  the  Ostrich  and  Emu,  but  it  is  entire, 
as  in  Rhea  ;  the  plane  of  the  occipital  foramen  also  has  the  same  aspect 
as  in  that  bird,  in  which  it  is  more  nearly  horizontal  than  in  the 
Ostrich.  The  supra-occipital  plato  forms  a  somewhat  angular  pro- 
jection, corresponding  with  the  small  cerebellum,  and  is  bounded  on 
each  side  by  a  vertical  vascular  groove  terminated  by  a  foramen  above 
and  below ;  the  ex-occipitals  extend  outwards  and  downwards  external 
to  these  grooves  in  the  form  of  obtuse  processes  compressed  in  the 
antero-posterior  direction,  and  are  slightly  convex  behind  and  concave 
in  front,  where  they  form  the  back  part  of  the  wide  meatus  auditorius 
externus.  The  occipital  bones,  and  also  the  surrounding  bones,  are 
anchylosed  together.  The  angle  between  the  posterior  and  superior 
regions  of  the  cranium  can  hardly  be  said  to  be  produced  into  a  ridge. 
The  superior  region  is  smooth,  convex,  and  separated  from  the  tem- 
poral depressions  by  a  narrow  ridge,  rather  more  marked  than  the 
occipital  ridge.  The  sagittal  suture  crosses  a  little  behind  the  middle 
of  the  upper  part  of  the  cranium.  In  one  cranium  Professor  Owen 
found  the  left  half  of  this  suture  persistent ;  but  in  another,  that  of 
a  male,  all  the  sutures  were  obliterated.  The  persistent  sutures  were 
more  denticulated  than  those  in  the  skull  of  a  young  ostrich.  The 
superior  region  is  continued  into  the  lateral  regions  by  a  continuous 
curvature,  so  that  the  upper  part  of  the  small  orbital  cavity  is  convex, 
and  its  limits  undefinable,  there  being  no  trace  of  supra-orbital  ridge, 
nor  of  antorbital,  or  postorbital  processes.  This  structure,  Professor 
Owen  observes,  is  quite  peculiar  to  the  Apteryx  among  birds,  but 
affords  a  very  interesting  resemblauce  between  it  and  the  monotreme 
Echidna. 

The  base  of  the  skull  of  Apteryx  exhibits  all  the  peculiarities 
characteristic  of  the  Struthious  Birds.  The  body  of  the  sphenoid 
sends  out  two  processes  on  each  side  externally ;  the  posterior  of 
these  abuts  against  the  tympanic  bone,  and  the  anterior  one  by  a 
flattened  oval  articular  surface  against  the  pterygoid  bone.  Professor 
Owen  points  out  that  the  latter  processes  exist,  but  are  much  more 
feebly  developed  in  the  Ibis,  and  that  in  most  other  birds,  including 
the  Gralloz,  they  are  wanting,  whilst  they  are  well  developed  in  the 
Lacertine  Sauria. 

The  usual  ornithic  characters,  with  the  Struthious  modifications 
traceable  in  the  individual  peculiarities,  are  presented  in  the  lower 
jaw  of  Apteryx.  "  The  transversely  expanded  angular  and  articular 
extremities  offer  the  inwardly  extended  process  for  the  attachment  of 
the  pterygoidei  muscles ;  the  superior  transverse  plate,  behind  the 
articular  surfaces,  is  thin  and  concave  towards  the  meatus  auditorius 
externus,  and  is  lined  by  the  mucous  membrane  of  that  passage,  of 
which  it  forms  part  of  the  bony  parietes.  There  are  two  distinct 
narrow  oblique  articular  surfaces,  concave  in  the  longitudinal,  and 
convex  in  the  transverse  directions ;  the  internal  one  is  the  largest, 
and  behind  this  there  is  a  small  excavation,  into  which  a  small 
process  of  the  air-sac  lining  the  tympanum  is  continued;  and  this 
is  the  only  part  of  the  skeleton  not  immediately  concerned  in  the 
formation  of  the  organs  of  hearing  or  smelling  into  which  air  ii 
admitted.    The  entry  to  the  air-cells,  in  the  lower  jaw  of  tho  Ostrich, 
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is  situated  in  the-  part  corresponding  to  tho  abovo  depression  or  sinus 
in  the  jaw  of  Apteryx.  Tracos  of  tho  compound  structure  of  tho 
lower  jaw  are  very  ovidont  in  that  of  the  Apteryx,  and  tho  limits  of 
tho  angular,  articular,  and  coronoid  pieces  may  bo  in  part  defined. 
There  is  a  linear  vacancy,  bounded  by  tho  surangular  and  angular 
pieces  behind,  and  by  tho  bifurcate  commencement  of  tho  mandibular 
or  dentary  piece  in  front ;  tho  Huraugular  in  compressed,  and  sonds 
upwards  a  very  slightly  elevated  coronoid  ridgo.  A  second  narrower 
fissure  occurs  between  tho  thick  opercular  or  splenial  element  and  the 
upper  fork  of  the  mandibular  piece.  Tho  opercular  pieco  reaches  to 
the  posterior  part  of  tho  symphysis,  as  in  tho  Ostrjch,  and  tho  rest  of 
the  lower  jaw  in  front  of  this  part  is  formed  by  tho  two  auchylosed 
mandibulars.  In  the  extent  of  this  anchylosed  symphysis  the  Rhea, 
makes  the  nearest  approach  to  tho  Apteryx  among  the  Struthionidce, 
and  the  two  impressions  which  diverge  from  tho  back  put  to  tho  front 
of  the  symphysis  are  present  in  both  the  Rhea  and  Emeu,  as  in  the 
Apteryx.  Tho  lower  jaw  of  the  Apteryx  differs  from  that  of  the  Ibis 
in  its  greater  posterior  expanse,  its  more  depressed  form,  tho  lower 
coronoid  plate,  the  narrower  fissure  between  tho  angular  and  suran- 
gular pieces,  and  the  absence  of  the  mesial  furrow,  extending  in  tho 
Ibis  to  the  end  of  the  symphysis." 

The  number  of  the  cervical  vertebras  in  tho  Ostrich  is  18,  in  tho 
Cassowary  16  (true),  in  Rhea  10  (not  14,  as  Cuvicr  states),  in  tho  Emeu 
19,  in  the  Apteryx  15  only;  and  in  the  latter  there  are  9  dorsal  and 
22  remaining  vertebra;  in  the  lumbar,  sacral,  and  caudal  regions  :  tho 
spinal  column  of  Apteryx  is  relatively  stronger,  especially  in  the 
cervical  region,  thau  it  is  in  the  larger  Struthionidce. 

In  the  Struthionid<e  wo  look  in  vain  for  the  deep  crista  or  keel 
which  so  strongly  marks  the  well-developed  ornithic  character,  espe- 
cially in  the  diurnal  birds  of  prey,  the  larger  sea-birds  above  alluded 
to,  and  the  Humming-Birda.  Such  a  foundation  would  be  worse  than 
useless  where  there  is  none  of  the  machinery  of  flying  to  be  worked, 
aud  the  utmost  demand  on  the  anterior  extremities  goes  no  farther 
than  their  aid  in  balancing  the  body  when  the  bird  runs.  We  accord- 
ingly find  that  in  tho  larger  Struthionidce  (Ostrich,  Cassowary,  &c.) 
the  breast-bone  presents  a  plane  and  uniformly  arched  shield-like 
surface,  not  uuliko,  iu  some  of  the  family,  the  Cassowary  aud  Emeu 
for  instance,  to  a  Highlander's  target  on  a  reduced  scale.  But  in  the 
Apteryx  this  low  development  is  reduced  to  its  lowest  grade.  In  its 
small  size,  and  in  the  total  absence  of  a  keel,  it  resembles,  Professor 
Owen  observes,  that  of  the  Struthious  Birds  generally,  but  differs  in 
the  presence  of  two  subcircular  perforations  on  each  side  of  the  middle 
line,  in  the  wide  anterior  emarginations,  and  in  the  much  greater 
extent  of  the  two  posterior  fissures.  The  anterior  margin,  he  tells 
us,  presents  no  trace  of  a  manubrial  process,  as  in  tho  Ostrich ;  on 
the  contrary,  the  wide  interspace  between  the  articular  cavities  of  the 
coracoid  is  deeply  concave ;  in  the  extent  of  this  interspace,  he 
remarks,  the  Rhea  most  resembles  the  Apteryx,  but  its  contour  is 
almost  straight ;  whilst  in  the  Cassowary  the  space  is  narrower,  but 
deeply  notched.  The  articular  surface  for  the  coracoid  is  an  open 
groove,  which  in  the  fresh  state  is  covered  with  articular  cartilage ; 
and,  external  to  the  groove,  the  anterior  angles  of  the  sternum  are 
produced  into  two  strong  triangular  processes  with  the  apex  obtuse. 
The  thickened  costal  margin,  when  viewed  anteriorly,  presents  an 
undulating  contour,  from  the  presence  of  the  four  articular  convexi- 
ties, for  the  sternal  ribs  and  the  intermediate  excavations.  The 
sternum  of  the  Emeu,  Professor  Owen  remarks,  presents  a  similar 
appearance.  The  breadth  of  each  sternal  perforation  is,  he  adds, 
nearly  equal  to  that  of  the  intervening  oss<?ous  space,  and  in  tho 
specimen  described  they  were  not  quite  symmetrical  in  position.  The 
posterior  notches  equal  in  extent  one  half  the  entire  length  of  the 
sternum,  and  the  external  boundaries  of  these  notches  curve  towards 
each  other.  These  notches  exhibit  a  slight  want  of  symmetry  in 
form,  position,  and  extent. 

There  is  no  true  furcula  in  the  Struthionidce,  but  the  Ostrich  and 
Cassowary  have  on  each  side  of  the  front  of  the  chest  an  elongated 
Cat  bone  consisting  of  a  rudiment  of  the  furcula,  with  the  clavicle 
and  scapula  consolidated  into  one  piece.  The  two  branches  of  this 
rudimentary  furcula  are  very  short,  and  never  united  in  the  African 
Ostrich,  but  anchylosed  with  the  bones  above  mentioned.  In  the 
Cassowary  there  are  merely  two  little  processes  from  the  side  of  tho 
clavicle;  these  are  the  rudiments  of  the  branches  of  the  fork.  In 
the  Emeu  two  very  small  thin  bones  are  attached  to  the  anterior 
edge  of  the  dorsal  end  of  the  clavicles  by  a  ligament,  and  are  directed 
upwards  towards  the  neck ;  there  they  are  fastened  to  each  other  by 
a  ligament,  but  have  no  connection  with  the  sternum.  In  the  Aptei-yx 
the  scapula  and  coracoid  are  anchylosed ;  and  a  small  perforation  ante- 
rior to  the  articular  surface  of  the  humerus  indicates  the  separation 
between  the  coracoid  and  rudimental  clavicle,  of  which,  Professor 
Oweu  states,  there  is  not  otherwise  the  least  trace.  The  coracoid,  he 
adds,  is  the  strongest  bone  ;  aud  its  inferior  expanded  extremity  pre- 
sents an  articular  convexity,  adapted  to  the  sternal  groove  before 
described.  The  third  rib  is  reached  by  the  scapula,  which  is  a  simple 
narrow  plate  of  bone,  an  inch  iu  length,  slightly  curved,  and  expanded 
at  both  ends,  chiefly  at  the  humeral  articulation. 

The  true  wing  bones  are  best  developed  among  tho  Struthious 
Birds  ia  Rhea:  the  next  best  development  is  iu  the  Ostrich;  in  the 
Cassowary.  Emeu,  and  Apteryx,  the  lowest  development  of  these  bouee 


is  exhibited.  In  tho  latter  the  humerus  is  a  slender  cylindrical  styli- 
form  bono,  1  iuch  G  lines  iu  length,  and  slightly  bent.  At  the  two 
extremities  it  is  slightly  expanded,  but  inont  at  the  proximal  end, 
which  supports  a  transverso  oval  articular  convexity,  covered  with 
smooth  cartilage,  and  joined  by  a  synovial  and  capsular  membrane  to 
tho  scapulo-coracoid  articulation,  Beyond  each  end  of  the  humeral 
articular  surface  is  a  small  projecting  tuberosity.  The  diatal  end  of 
tho  humerus  is  articulated  by  a  truo  but  shallow  ginglymoid  joint 
with  tho  rudimental  bones  of  the  autibrachium,  and  both  tho  external 
and  internal  condyles  are  slightly  developed.  The  slender  radius  and 
ulna,  each  9  liues  in  length,  are  almost  straight  and  cylindrical. 
Above  tho  articular  surfaco  of  tho  ulna  a  feebly-developed  olecranon 
is  projected.  A  minuto  carpal  bone,  two  metacarpals,  and  a  single 
phalanx,  which  supports  tho  long  curved  obtuse  alar  claw,  complete 
this  rudimental  hand,  which  is  7  linet  in  length,  including  the  claw, 
aud  that  measures  34  lines.  To  tho  ulna  and  metacarpus  a  few  short 
aud  strong  quill-feathers  are  attached  by  ligament. 


Skeleton  of  ifHtryz,  (Owen.) 


835 


STRUTHIONIDCE. 


03d 


Strongly  contrasted  with  the  flattened  sternum  and  the  dwindled 
anterior  extremities  are  the  strongly  developed  pelvis  and  posterior 
limbs  of  the  Struthionidce.  The  pelvis  of  the  ostrich  bears  some 
resemblance  to  that  of  the  extinct  quadrupedal  Mylodon,  of  which 
there  is  a  noble  skeleton  in  the  Museum  of  the  Royal  College  of 
Burgeons.  In  this  part  of  the  osseous  system  we  have  ample  fulcra 
for  those  powerful  muscles  which  render  the  larger  Struthious  Birds 
swifter  than  the  swiftest.  The  iliac  bones  of  Apteryx  resemble  those 
of  the  rest  of  the  tribe  iu  size  and  shape,  and  are  four  inches  and  three 
lines  in  length.  There  is  a  slight  anterior  concavity  on  the  outer 
surface,  and  this  concavity  passes  into  a  convexity  posteriorly,  the  two 
surfaces,  not  being  separated  by  the  transverse  elevation  which  exists 
above  the  acetabulum  in  the  four  large  Struthionidce.  Between  the 
posterior  extremity  of  the  ilia  and  the  first  three  caudal  vertebra;,  a 
distinct  epiphyseal  piece  of  bone  is  wedged  in.  The  ischium  extends 
backwards  parallel  with  the  sacrum,  in  the  form  of  a  thin  plate  of 
bone,  which  slightly  expands  to  its  free  and  truncated  extremity. 
The  pubic  element  is  a  sleneler  bony  style,  connected  by  ligament 
to  the  end  of  the  ischium,  but  attacheel  by  bone  at  its  acetabular 
extremity  only.  A  short  pointed  process  extends  from  the  anterior 
margin  of  the  origin  of  the  pubis.  In  comparing  the  pelvis  of  Apteryx 
with  that  of  the  large  Struthious  Birds,  Professor  Owen  observes  that 
the  ischia  do  not  meet  below  the  sacrum,  as  in  the  Rhea,  but  are  more 
distant  from  that  and  the  iliac  bones  than  iu  any  of  the  Struthionidce ; 
the  pubic  bones,  he  remarks,  are  not  joined  together  at  their  distal 
extremities,  as  in  the  Ostrich ;  nor  are  the  extremities  of  the  ischia 
auchylosed  to  the  superiucumbent  ilia,  as  in  the  Cassowary.  It  is  the 
Emeu,  he  adds,  that  comes  nearest  to  the  Apteryx  in  the  structure  of 
the  pelvis,  but  it  also  differs  in  the  complete  bony  boundary  of  the 
foramen,  which  transmits  the  tendon  of  the  obturator  interuus,  and 
which  is  completed  posteriorly  by  ligament  iu  Apteryx.  The  aceta- 
bulum, he  observes,  communicates,  as  usual,  by  a  wide  opening  with 
the  pelvis,  and  a  surface  covered  with  a  cushion  of  thick  cartilage  is 
contiuueel  from  its  posterior  and  upper  part. 

The  great  length  of  leg  in  the  Struthionidce  is  produced,  as  in  the 
true  wadiug-birds,  by  the  tibia  and  common  bone  of  the  tarsus  and 
metatarsus  ;  for  the  femur  is  comparatively  of  short  dimensions. 

The  fibrous  capsule  of  the  hip-joint  of  Apteryx  is  very  strong  ;  the 
synovial  membrane  is  reflected  from  it  upon  the  upper  margin  of  the 
trochauter  and  upper  part  of  the  short  neck  of  the  femur,  as  well  as 
upon  the  ligamentous  bridge,  continued  from  the  upper  and  extended 
margin  of  the  acetabulum  to  its  anterior  part.  The  very  large  liga- 
mentum  teres  is  short,  and  consists  of  an  infundibular  process  of 
synovial  membrane,  reflected  from  the  circumference  of  the  acetabular 
perforation  to  that  of  the  depression  on  the  head  of  the  femur:  this 
synovial  sheath  incloses  two  distinct  ligaments,  which  are  twisted  about 
each  other  like  the  crucial  ligaments  of  the  knee  joint.  One  of  the 
ligamentous  bauds  passes  from  the  upper  margin  of  the  acetabular 
perforation  to  the  lower  edge  of  the  femoral  depression. 

The  femur,  tibia,  patella,  fibula,  and  other  parts  of  the  osseous 
system  of  the  legs  of  these  birds  are  not  less  characteristic  of  their 
habits. 

The  number  of  the  toes  varies  in  these  birds.  In  the  Ostrich  the 
number  of  toes  is  two  only ;  the  Cassowary  and  Emeu  have  each 
three.  The  Apteryx  has  a  fourth.  In  the  Apteryx  the  number  of 
phalanges  of  the  three  greater  toes  follows  the  ordinary  law; 
the  iuner  toe  having  three,  the  middle  four,  and  the  outermost  five 
phalanges. 

The  crop  in  the  Struthionidce  is  of  great  size.  The  bulbus  glandu- 
losus  orproventriculus  is  situated  before  the  entrance  of  the  oesophagus 
into  the  proper  stomach,  and  is  so  large  and  so  modified  in  form  in 
some  of  the  species,  the  Ostrich  for  example,  as  to  give  it  the  appear- 
auce  of  a  second  stomach  ;  indeed  Valisuieri,  in  his  '  Auatomy  of  the 
Ostrich,'  calls  it  the  first  stomach.  Mr.  Lawrence  found  the  oesopha- 
gus of  an  ostrich  which  he  dissected  dilated  into  an  immense  bag 
capable  of  holding  several  pints  of  water,  and  five  or  six  times  larger 
thau  the  gizzard  itself,  which  was  placed  on  the  right  and  anterior 
part  of  this  dilatation.  The  glands  did  not  surround  the  tube,  so  that, 
Mr.  Lawrence  observes,  the  term  'zone'  would  be  here  inapplicable. 
They  formed,  he  tells  us,  a  long  but  narrow  band,  commencing  at  the 
termination  of  the  oesophagus,  and  running  along  the  front  of  the 
bag  towards  the  gizzard.  This  baud  measured  about  twelve  inches 
iu  length  and  not  more  thau  three  inches  at  its  greatest  breadth. 
The  size  of  the  individual  glands  varied  :  they  were  largest  in  the 
middle,  and  decreased  towai>Js  either  margin  of  the  baud.  Some  of 
them  equalled  a  large  pea,  and  their  openings  were  in  proportion. 
They  were  arranged  in  close  apposition  to  each  other,  and  the  inner 
surface  of  the  pouch  was  covered  by  a  continuation  of  the  insensible 
lining  of  the  gizzard,  which  separated  very  easily  from  the  surface. 
The  caeca  iu  the  ostrich  are  characterised  by  a  remarkable  spiral  valve, 
and  the  villi  in  its  small  iutestine  are  rather  flat  thin  laminae  than 
villi ;  but  they  are  at  the  same  time  long  and  numerous,  presenting  a 
very  el  gant  structure.  The  large  intestine  of  the  ostrich  presents  a 
remarkable  deviation  from  the  structure  usually  seen  in  birds;  for 
the  surface  of  that  intestine  is  iu  them  generally  uniform  on  its  surface, 
whereas  in  the  Ostrich  the  large  intestines,  which  are  very  long,  havo 
numerous  transverse  folds,  like  the  valvules  couuiventes  of  man. 

Iu  the  Museum  of  the  College  of  Surgeons  iu  Loudon  is  a  series  of 


preparations  admirably  illustrative  of  the  internal  anatomy  of  tho 

Struthionidce. 

The  tongue  of  the  Apteryx  is  short ;  but  short  as  it  is,  it  is  more 
developed  than  in  other  Struthious  Birds.    The  lining  membrane  of 
the  pharynx,  behind  the  glottis,  forms  two  elongate,  square-shaped, 
smooth,  thick,  and  apparently  glandular  folds  or  processes,  the  obtuse 
free  margins  of  which  project  backwards  like  lappels  into  the  pharynx;  ) 
beyond  which  the  liniug  membrane  is  producerl  into  close-set,  narrow, 
somewhat  wavy,  longitudinal  folds ;  the  oesophagus  is  continued 
through  tho  thorax  and  diaphragm  to  the  proventriculus  without  i 
forming  any  partial  dilatation  or  crop.    Tho  proventriculus  is  a 
narrow  elongated  cylindrical  cavity  in  the  axis  of  the  oesophagus,  of  I 
which  it  is  an  immediate  continuation.    The  gastric  glands,  narrow 
elongated  follicles,  are  developed  around  its  whole  circumference,  and 
are  closely  packed  together  ;  they  are  mostly  bilobed,  but  sometimes  ( 
more  subdivided  at  their  caecal  or  outer  extremities.  The  longitudinal  I 
rugae  of  the  lining  membrane  gradually  subside  at  the  entry  of  the  \ 
proventriculus,  where  they  run  into  each  other,  and  so  form  a  general  i 
reticulate  surface,  in  the  meshes  of  which  tho  orifices  of  these  glands  j 
aro  situated.  The  epithelium  lining  the  glandular  part  of  the  stomach  ,| 
is  gradually  condensed  towards  its  lower  part  into  a  cuticle,  which, 
as  it  passes  into  the  muscular  compartment,  assumes  a  brown  colour  1 
and  a  callous  hardness,  and  forms  a  stratum  about  one-third  of  a  line 
thick,    In  the  Cassowary  and  Emeu,  observes  Professor  Owen  in  con-  i 
tinuation,  the  proventriculus  is  marked  off  from  the  stomach  by  a  \ 
circular  strip  of  epithelium,  whiter  and  thinuer  than  the  rest,  from  | 
one  to  two  lines  in  width,  as  is  well  shown  in  Sir  Everard  Home's 
'  Comparative  Anatomy  '  (pi.  li.,  lii.)    In  this  structure  tho  Apteryx, 
though  it  resembles  these  species  iu  the  arrangement  of  the  gastric  ' 
glands,  does  not  participate.    Its  muscular  stomach  does  not  present 
the  characteristic  sub  compressed  shape  of  a  gizzard ;  but  in  its  regular 
oval  rounded  form  resembles  the  membranous  stomach  of  carnivorous 
birds.    It  is  small  for  tho  size  of  the  bird  in  its  contracted  state,  but 
when  distended  with  food  Professor  Owen  found  that  it  measured  two 
inches  and  a  half  in  length,  and  two  inches  across  at  the  widest  parts. 
The  muscular  fibres  are  not  digastric  and  lateral,  as  in  the  true  gizzard ; 
but,  instead  of  being  arranged  in  well-defined  masses,  radiate  from  two 
tendinous  oval  centres,  measuring  about  two-thirds  of  an  inch  in  the 
longest  diameter.    The  pyloric  passage  is  narrow,  leading  from  the 
left  side  of  the  muscular  stomach  into  the  duodenum.    A  transverse 
crescentic  ridge  of  the  lining  membrane  defends  the  pylorus,  but 
there  is  no  distinct  sphincter.    The  cuticle  is  contiuued  into  the 
duodenum  about  three  lines  beyond  the  pylorus,  but  the  Professor 
found  no  dilatation  of  this  part  constituting  a  pyloric  pouch,  as  in  the 
Emeu  aud  O.-trich.    In  one  Apteryx  there  was  a  very  short  caecum, 
the  remnant  of  the  ductus  vitello-intestiualis,  attached  to  about  the 
middle  of  the  small  intestine ;  aud  from  the  same  relative  position  of 
the  intestinal  tube  in  a  small  female  specimen  there  extended  an 
obliterated  duct  three  lines  long,  which  expanded  into  a  still  persistent 
sub-globular  vitelline  sac,  about  an  inch  in  diameter,  but  collapsed, 
and  with  wrinkled  parietes.    In  a  large  male  the  intestinal  canal 
measured  four  feet,  independently  of  the  caeca,  each  six  inches  in 
length  :  the  rectum  was  four  inches  long.    The  lining  membrane  of 
the  rectum,  which  is  beset  with  minute  short  villi  or  points,  together 
with  glandulse  solitarioa,  that  become  numerous  and  large  at  the 
terminal  half  of  the  rectum,  is  thrown,  when  it  is  contracted,  into 
longitudinal  folds;  but  there  is  no  trace  of  the  transverse  or  spiral 
valvulae  conniventes,  characterising  the  creca  and  rectum  of  the  Ostrich 
and  Rhea, ;  and  in  this  respect  the  Apteryx  resembles  the  Cassowary 
and  Emeu.    The  liver  presented  nothing  extraordinary.    In  two  of 
the  specimens  there  was  a  gall-bladder,  as  in  the  Emeu  and  Cassowary; 
in  the  third  it  was  wanting,  as  is  usually  the  case  in  the  Rliea  and 
Ostrich.    Iu  the  Apteryx  without  a  gall-bladder  there  were  two  long 
ducts  terminating  in  the  same  part  of  the  duodenum.    The  pancreas 
consisted,  as  usual,  of  two  elongated  subtrihedral  lobes;  and  the 
spleen  was  about  the  size  and  form  of  a  hazel-nut. 

In  the  preparations  in  the  College  of  Surgeons  the  peculiarities  of 
the  circulating  and  respiratory  systems  of  these  birds  are  well  dis- 
played. The  Apteryx  possesses  a  complete  and  well-developed 
diaphragm. 

Professor  Owen,  after  adverting  to  the  long  recognised  existence  of 
a  diaphragm  in  a  rudimental  condition  in  birds,  and  Hunter's  beauti- 
ful figure  of  the  costal  portion  of  that  of  the  Ostrich  ('  Cat.  Mus. 
Coll.  Chir.,'  vol.  ii.,  pL  xxvi.,  '  Physiol.  Series '),  observes  that  in  this, 
as  well  as  in  the  other  large  Struthious  Birds,  there  is  also  a  pars 
vertebralis,  or  analogue  of  the  lesser  muscle  of  the  diaphragm,  which 
rises  by  two  tandinous  crura  from  the  last  dorsal  vertebra,  and  iu  the 
Emeu,  by  a  double  origin  on  each  side.  Nevertheless,  he  remarks, 
their  diaphragm  is  incomplete ;  first,  by  reason  of  an  arrest  of  its 
centripetal  development,  which  leaves  a  permanent  defect  of  union  in 
the  mesial  plane ;  and,  secondly,  by  the  large  perforations  for  the 
abdominal  air-cells. 

Professor  Owen  found  the  mechanism  of  respiration  in  the  Apteryx 
essentially  the  same  as  in  other  birds,  aud  he  states  that  a  more 
muscular  diaphragm  than  it  possesses  would  be  unnecessary  as  a  part 
of  the  mechanism.  As  in  the  Mammalia,  the  abdominal  surface  of 
the  diaphragm  is  principally  iu  contact  with  the  liver,  spleen,  aud 
stomach ;  but  its  thoracic  surface  docs  not  support  the  heart,  and  it 
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i«  separated  from  tho  lungs  by  tlm  interposition  of  a  series  of  Btnall 
but  well-marked  air-cells.  No  thoracic  serous  sac  or  pleura  could 
be  traced.  "  Thus,"  says  Professor  Owen,  "  although  the  respiratory 
organs  are  confined  to  tho  chest,  and  tho  Aptcryx  offers  the  only 
known  instance  in  the  feathered  race  of  a  species  in  which  tho  rccep- 
tacular  part  of  the  lungs  is  not  continued  into  the  abdomen,  yet  tho 
Struthious  type  is  strictly  preserved,  and  tho  march  of  development 
has  only  been  restricted,  not  changed." 

The  brain  and  nervous  system  appear  to  bo,  generally  speaking, 
well  developed  in  the  Struthious  Birds. 

The  senses  of  Touch,  Taste,  Smell,  and  Hearing  are  well  deve  loped. 

The  Eye  is  well  formed,  and  the  Sight  piercing  in  tho  Struthionidce 
generally;  but,  in  the  Apttryx,  tho  eye  has  less  development  than 
appears  in  the  rest  of  tho  family,  tho  reasons  for  which  are  abovo 
assigned.  It  presents  a  remarkablo  deviation  from  tho  construction 
characteristic  of  birds  generally,  in  the  total  absence  of  the  pecten 
or  marsupium,  a  privation  compatible  with  the  nocturnal  habits  and 
restricted  locomotion  of  this  species.  "  The  eyeball,"  says  Professor 
Owen,  "is  relatively  much  smaller  than  in  other  birds;  its  antero- 
posterior diameter  is  three  lines  ;  its  transverso  diameter  four  lines. 
The  cornea  trauspareus  is  very  convex,  and  two  lines  in  diameter. 
The  sclerotic  is  thin,  but  the  margin  supporting  tho  cornea  is 
strengthened  by  a  circlo  of  small  osseous  plates.  The  choroid  is  a 
delicate  membrane ;  its  pigment  is  of  a  light  brown  colour.  The 
ciliary  processes  commence  at  tho  ciliary  ring,  each  process  having  at 
its  origin  a  slight  linear  rising,  which  becomes  gradually  wavy  and 
tortuous  as  it  approaches  tho  lens,  anterior  to  the  circumference  of 
which  it  projects  freely  to  a  small  extent.  Tho  iris  in  the  specimen 
examined  was  one-third  of  a  line  in  breadth.  The  optic  nerve  ter- 
minates by  a  small  round  aperture.  The  lens  is  two  lines  in  breadth, 
and  nearly  one  line  at  tho  thickest  part,  being  thus  more  convex 
than  in  other  birds.  The  external  appendages  of  the  eyo  presented 
no  peculiarities,  except  the  very  great  strength  of  the  orbicularis 
palpebrarum ;  tho  membrana  nietitans  had  the  usual  trochlear 
muscles  :  its  free  margin  was  black." 

The  place  sssigned  to  the  Struthious  Birds  by  zoologists  generally 
will  be  found  in  the  articles  Birds  and  GnALLTE.  The  position  of  the 
Dodo  in  this  family  is  doubtful.  [Dodo.] 

Mr.  G.  R.  Gray  makes  the  S/ruthionidce  the  first  family  of  the  order 
Cursores,  Temm.,  the  sixth  order  in  Mr.  Gray's  arrangement,  and 
includes  under  it  the  following  sub-familie3  and  genera  ; — 

Sub-Family  1.  Struthionidce. 
Genera: — Struthio,  Linn.;   Casuarius,  Briss.;  Bromaius,  Vieill. ; 
and  Rhea,  Briss. 

Sub-Family  2.  Aptcrygince. 

Genus! — Aptcryx,  Shaw. 

Sub-Family  3.  Didince  (?). 

Genus  : — Diclus,  Linn. 

Sub-Family  4.  Olincv. 

Genera  : — Otis,  Linn. ;  Tctrax,  Leach  ;  Sypheotipes,  Less. ;  Chlamy- 
dot  is,  Less. ;  and  Eupodotis,  Less. 

The  Struthionidm  are  placed  in  Mr.  Gray's  arrangement  between  the 
Tinamidce,  the  last  family  of  his  Rasores,  and  the  Charadriadce  the 
first  family  of  his  Grallatores. 

Amongst  the  Mammalia  the  Marsupiata  make  the  nearest  approxi- 
mation to  the  Ovipara ;  and  amongst  the  birds  the  Struthionidce 
approach  the  most  closely  to  the  Mammals  and  the  Reptiles. 

This  approximation  of  the  Struthious  Birds  to  the  Mammalia 
especially  cannot  fail  to  strike  the  physiologist.  In  the  first  and 
typical  genus,  Struthio,  it  is  strongly  manifested. 

Struthio  (Linn.). — Bill  moderate,  obtuse,  straight,  depressed  at  the 
point,  which  is  rounded  and  unguiculate  ;  mandibles  equal  and 
flexible  ;  nasal  fossse  longitudinal,  prolonged  half  way  down  the  bill, 
open.  Feet  very  robust ;  toes  two  only,  stout  and  strong,  directed 
forwards,  and  connected  at  their  base  by  a  strong  membrane,  the 
internal  toe  considerably  larger  than  the  external,  and  furnished  with 
a  thick  and  hoof-like  claw,  external  toe  clawless.  Wings  useless  for 
flight,  furnished  with  long  soft  undulating  plumes,  and  armed  with 
two  spurs,  or  rather  two  plumeless  shafts,  not  unlike  a  porcupine's 
quill.  Head  and  upper  half  of  the  neck  scantily  covered  with  a  thin 
down,  through  which  the  colour  of  the  skin  is  visible.  There  is  but 
one  species,  the  &  Camclus. 

It  would  be  a  needless  occupation  of  space  to  give  a  minute  des- 
cription of  a  bird  which  is  so  well  known  in  these  days  of  zoological 
societies  and  menageries.  The  Ostrich  is  generally  understood  to  be  the 
bird  designated  by  the  terms  Jonch,  or  Jaanah,  and  Rinonim,  in  the 
Scriptures  (Levit.,  xi.  19;  Deut.,  xiv.  15;  Job,  xxx.  29;  Isai.,xiii.  21 ; 
xxxiv.  13;  xliii.  20;  Jer.,  1.39;  Lament.,  iv.  3;  Mia,  i.  8;  Job, 
xxxix.  13).  In  many  of  these  passages,  Jer.,  1.  39,  and  Isai.,  for 
instance,  our  version  reads  '  Owls,'  and  in  Levit.  does  not  mention 
the  Ostrich,  but  the  general  opinion  seems  to  be  iu  favour  of  the 
Ostrich  being  intended.  It  is  the  Neamah  of  the  Arabs,  Thar 
Edsjanmel  (Camel-Bird)  of  the  Orientals,  2Tpou0oKa,u?;Aoy  of  the 
Greeks,  Struthiocamclut  of  Pliny  and  the  Romans,  Struzzo  and 
Struzzolo  of  the  Italians,  Strauss  of  the  Germans,  Autruche  of  the 
French. 


Ilcacl  and  Foot  of  Ostrich. 


The  approximation  iu  the  digestive  organs  of  tho  Ostrich  to  the 
structure  of  some  of  these  parts  iu  the  Ruminantia,  especially  iu  the 
additional  ventricle  of  the  bird,  is  still  further  strengthened  by  the 
bisulcous  foot,  which  may  not  be  inaptly  compared  to  that  of  the 
camel,  and  probably  led  in  no  small  degree  to  its  appellation  of 
Camel-Bird,  to  which,  moreover,  its  height,  lengthened  neck,  habit 
of  frequenting  the  desert,  and  patience  under  thirst  may  have 
contributed. 

The  food  of  the  ostrich  consists  of  vegetable  substances  only,  but 
seeds  and  grain  appear  to  be  preferred,  and  it  is  consequently  a  most 
unwelcome  neighbour  to  the  cultivator  of  the  soil,  on  whose  crops 
the  bird  commits  great  devastation.  Its  iron-eating  propensities  have 
long  been  celebrated,  and  indeed  it  picks  up  and  swallows  any  mineral 
substance,  metallic  or  not,  with  indiscriminating  voracity.  Nor  is 
this  propensity  confined  to  the  devouring  of  minerals ;  for  leather, 
hair,  cordage,  and  wood  do  not  seem  to  come  amiss.  In  the  stomach 
of  one  of  these  birds  Valisnieri  found  a  farrago  of  grass,  nuts,  cords, 
stones,  glass,  brass,  iron,  tin,  copper,  lead,  wood,  and  among  the 
stones  one  weighing  more  than  a  pound. 

Perrault  took  from  an  ostrich's  stomach  70  doubles,  the  greater 
part  of  which  were  worn  down  three-fourths  of  their  substance  by 
collision  against  each  other  or  the  pebbles  found  with  them  :  those 
which  were  bent  were  worn  and  polished  on  the  convex  side,  while 
they  remained  entire  on  the  concave  surface.  These  copper  pieces 
had  tinged  everything  in  the  stomach  with  green.  This  eagerness  for 
picking  up  everything,  whether  or  not  it  can  be  assimilated  or  can 
assist  in  the  grinding  down  of  the  food  by  the  action  of  the  stomach, 
to  which  no  doubt  the  polishing  and  wasting  of  the  pieces  of  money 
mentioned  by  Perrault  were  due,  is  often  fatal  to  the  Ostrich.  Too 
great  a  quantity  of  copper  or  iron  thus  taken  into  the  stomach  has 
caused  the  death  of  the  bird.  Valisnieri  saw  one  killed  by  swallowing 
a  quantity  of  quick-lime;  and  one  kept  in  the  gardens  of  the  Zoological 
Society  of  London  was  first  deformed  and  afterwards  died  from 
swallowing  part  of  a  parasol.  Some  of  the  heterogeneous  contents 
found  in  the  stomachs  of  these  birds  are  preserved  in  the  Museum 
of  the  Royal  College  of  Surgeons. 

Their  speed  is  great.  The  swiftest  grayhound  cannot  overtake 
them  ;  and  even  the  Arabian  and  his  horse  are  obliged  to  have  recourse 
to  cunning  as  well  as  speed  to  close  the  chase,  by  throwing  a  stick 
dexterously  between  its  legs,  or  otherwise  to  disable  it.  In  its  flight 
it  spurns  the  pebbles  behind  it  like  shot  against  the  pursuer.  Nor  is 
this  its  only  mode  of  annoyance.  Dr.  Shaw,  who  gives  a  pretty 
account  of  the  airs  which  the  Ostrich  plays  oSF  in  a  domesticated 
state,  fanning  itself  with  its  expanded  wings,  and  seeming  to  admire 
its  own  shadow,  states,  that  though  tame  and  tractable  to  those 
familiar  with  them,  these  birds  were  often  very  fierce  to  strangers, 
especially  those  of  the  poorer  sort,  whom  they  would  try  to  run 
down  and  attack  with  their  feet.  They  are  capable  of  striking  with 
great  force,  and  the  same  author  gives  a  melancholy  account  of  a 
person  whose  belly  was  ripped  up  by  a  stroke  from  the  pointed  and 
angular  claw.  The  European  sportsman,  after  riding  so  that  the  bird 
shall  pass  within  shot,  dismounts  and  brings  it  down  with  the  rifle. 

The  strength  of  the  Ostrich  is  great.  Adanson  mentions  the 
rapidity  with  which  a  large  tame  one  ran,  first  uuder  the  weight  of 
two  little  blacks,  and  afterwards  under  two  full-grown  negroes,  while 
a  smaller  bird  carried  with  equal  facility  one  full-grown  negro. 
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The  general  opinion  is  that  the  Ostrich  is  not  polygamous.  The 
number  of  eggs  does  not  seem  to  be  correctly  ascertained.  From  20 
to  30,  and  38  with  13  others  scattered  around  the  inartificial  nest — a 
mere  pit  in  the  sand,  which  is  thrown  up  so  as  to  form  an  elevated 
o  lge  round  it,  about  three  feet  in  diameter — have  been  found  together. 
Some  have  made  the  number  80  ;  others  reduce  it  to  10.  This  is  the 
number  that  Le  Vaillaut  would  assign  to  a  single  female,  although  lie 
disturbed  one  from  the  nest  containing  the  38  eggs  surrounded  by 
the  13  others.  This  nest  he  watched,  and  saw  during  the  day  the 
four  females  successively  sit  upon  them  ;  and  towards  the  close  of  the 
evening  a  male  took  his  turn  of  incubation.  This  then  was  probably 
a  common  neat  in  which  several  females  had  laid  their  eggs. 

The  passage  in  Job  (xxxix.  14)  will  occur  to  every  one,  and  there 
is  no  doubt  that  within  tho  torrid  zone  the  heat  of  the  sun's  rays 
renders  the  iucubatiou  of  tho  female  unnecessary,  excepting  perhaps 
at  night ;  but  in  cooler  latitudes  she  performs  the  maternal  office 
with  assiduity,  and  even  in  the  warmer  climates,  where  an  officious 
determination  to  sit  would  in  all  probability  endanger  the  vitality  of 
the  eggs,  she  watches  over  them ;  and  indeed  the  hunters  have 
learned  from  her  actions,  and  doubling  back  in  her  flight  to  one 
particular  spot,  where  to  seek  for  the  nest.  If,  as  has  been  asserted, 
the  outlying  cg«s  are  intended  to  serve  for  the  nourishment  of  the 
young,  it  is  a  proof  of  provident  care  for  her  offspring  on  tho  part  of 
the  mother. 

The  flesh  of  the  Ostrich  when  young  is  good  and  palatable,  and  the 
eggs  are  considered  a  great  delicacy.  Both  Europeans  and  natives 
agree  in  this  last  opinion.  Tho  Hottentot,  who  abstracts  tho  egg 
from  tho  nest  with  a  long  Btick,  that  the  hen  may  not  take  alarm  at 
the  human  touch,  and  not  abandon  the  nest,  but  go  on  laying,  as  the 
common  hen  will  do  to  a  great  extent  when  her  nest  is  robbed, 
buries  them  in  hot  ashes.  They  are  said  to  be  excellent  when  eaten 
with  a  sufficient  quantity  of  butter.  The  brains  of  hundreds  of  these 
birds  not  unfiequently  made  a  dish  at  the  insane  lloman  suppers  ; 
and  Firmus  is  said  to  have  eaten  a  whole  ostrich  at  a  meal.  The 
flesh  of  the  bird  was  prohibited  by  tho  Mosaical  law  as  unclean,  and 
the  Arabs  regard  it  in  tho  same  light ;  but  many  of  the  barbarous 
tribes  of  the  interior  of  Africa  feed  on  it  without  scruple.  The  well- 
known  plumes  form  a  material  article  of  commerce  for  the  head-dress 
of  European  ladies,  &c. 

There  is  in  the  noble  and  admirably  arranged  zoological  gallery 
of  the  British  Museum  a  fine  and  well-preserved  series  of  young 
ostriches.  Not  the  slightest  trace  of  a  nail  is  observable  on  the  exter- 
nal toe  of  any  of  them,  any  more  than  on  that  of  the  adult  bird. 
The  usual  height  of  the  ostrich  is  from  7  to  8  feet,  but  it  has  reached 
11  feet. 

The  ostrich  is  a  native  of  Africa,  and  is  scarcely  known  beyond  the 
limits  of  the  Arabian  deserts. 

Casual  ius  (Briss.) — Bill  straight,  carinated  above,  rounded  and  bent 
at  the  point;  upper  mandible  slightly  vaulted;  the  edges  depressed, 
and  notched  or  jagged  towards  the  extremity;  the  lower  mandible 
rather  angular  below  towards  the  point;  nasal  fossa;  nearly  as  long 
as  the  bill.  Head  helmeted.  Front  of  the  neck  naked,  and  furnished 
with  two  wattles.  Toes  three.  Wings  entirely  unfit  for  flight, 
furnished  with  five  rounded  naked  pointed  quills. 

C.  Emeu  has  the  bill  compressed  laterally,  the  head  surmounted 
with  a  bony  prominence  covered  with  a  horny  substance  ;  skin  of  the 
head  and  the  upper  part  of  the  neck  caked,  tinged  with  cccrulean 
blue  and  flame  colour,  with  pendent  wattles  like  those  of  a  turkey- 
cock;  wings  furnished  with  some  stiff  featherless  quills;  nail  of  the 
internal  toe  much  the  strongest.  "  It  is,"  says  Cuvier  in  continua- 
tion, "the  largest  of  the  birds  after  the  ostrich,  from  which  it  differs 
sufficiently  in  its  anatomy,  for  it  has  short  intestines  and  small  caeca, 
wants  the  intermediate  stomach  between  the  crop  and  the  gizzard, 
and  its  cloaca  does  not  exceed  that  of  other  birds  in  proportion. 

This  well-known  bird  was  named  Emeu  by  the  early  Portuguese 
navigators.  It  is  the  Emeu  vulgo  Casoaris  (the  latter  appearing  to 
be  the  Malayan  appellation)  of  Bontius,  the  Struthia  Catuarius  of 
Linnaaus,  Casuarius  galeatus  of  Vieillot,  and  Cassowary  of  the  British 
naturalists,  who  now  apply  the  term  Emeu  to  the  Australian  Casso- 
wary (Dromaius,  Vieill.).    Its  height  when  erect  is  about  5  feet. 

It  is  a  native  of  the  peninsula  of  Malacca  and  the  great  chain  of 
islands  to  the  south  and  east.  Bontius  note3  it  from  Ceram  and  the 
other  neighbouring  Molucca  Islauds.  M.  Lesson  observes  that  it  is 
very  common  in  the  islands  of  the  Asiatic  Archipelago,  and  especially 
at  New  Guinea.  It  is  frequently  seen  alive  in  our  menageries,  and  is 
common  in  museums. 

This  species,  which  is  characterised  by  M.  Lesson  as  "  stupid  and 
massive,"  feeds  on  seeds  and  herbage  according  to  him  ;  but  Cuvier 
says  that  it  eats  fruits  and  eggs,  but  no  grain.  Bontius  states  that 
he  does  not  think  it  should  be  placed  among  the  birds  :  "Alasenim 
ad  currendum  pro  velo,  non  ad  volandum  hiserviunt."  He  adds,  that 
when  irritated,  it  does  not  rush  forward  to  the  attack,  but  turns  itself 
obliquely,  kicking  backwards  at  tho  enemy.  Cuvier  observes  that  the 
featherless  quills  serve  the  bird  for  offensive  weapons.  Bontius  re- 
marks that  the  eggs  are  very  different  from  those  of  the  Ostrich,  by 
reason  of  their  thinness  and  colour,  for  their  shell  is  greenish,  orna- 
mented with  numerous  tubercles  of  a  deeper  green  (sature  viridibus) : 
ho  adds  that  they  arc  eaten  by  the  natives.    Cuvier  relates  that  the 


bird  lays  a  small  number  of  green  eggs,  which  it  abandons,  like  the 
Ostrich,  to  the  heat  of  the  climate. 


Head  and  Foot  of  Cassowary. 


Rhea  (Briss.). — Bill  straight,  Bhort,  rather  soft,  furnished  at  its  base 
with  an  obliterated  membrane,  slightly  depressed,  moderate,  the  point 
rounded,  bent,  and  uuguiculated :  upper  mandible  with  its  back 
elevated,  notched  towards  the  end ;  lower  mandible  flat  below  ;  nos- 
trils large,  longitudinal.  Wings  improper  for  flight,  the  phalauges 
furnished  with  plumes  and  terminated  by  a  spur.  Head  completely 
feathered.    Feet  three-toed,  all  the  toes  furnished  with  claws. 
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Foot  of  Rhea. 


In  this  genus  the  wing  is  better  developed  than  in  any  of  the  Stru- 
thious  Birds,  but  it  is  still  useless  as  an  organ  of  flight. 

Till  lately  the  only  species  known  was  Rhea  Americana,  the  Nhandu- 
Guagu  of  the  Brazilians.  (Marcgrave ;  Piso.)  It  is  described  as 
haunting  the  banks  of  river3  and  having  the  sime  propensity  for 
swallowing  iron  and  stones  as  the  African  Ostrich,  running  so  swiftly 
and  cunningly,  aided  by  its  wings,  as  not  only  to  evade  the  pursuit  of 
dogs,  but  the  weapons  of  the  barbarians.  The  females  are  said  to  lay 
eggs  like  other  ostriches,  but  smaller,  in  the  sand  ;  and  it  is  added 
that  the  males  sedulously  perform  the  function  of  incubation.  "  Salaces 
sunt  admodum,  mentulamque  aliquantum  aduncam  vibrant  saepe, 
donee  reperta  femella  earn  rigidissime  ineant,  suppressamque  diu  im- 
mobilem  teneant."  (Piso.)  The  same  author  states  that  these  American 
Ostriches  are  fond  of  flesh,  the  best  fruit?,  and  the  little  fishes  washed 
to  the  bank ;  nor  do  they  spare  the  gray  amber,  if  they  can  gain  pos- 
session of  it  on  the  shore.  .  He  adds  that  their  flesh  is  approved  of 
and  solid,  equalling  that  of  our  swans  and  geese. 

This  American  Ostrich  is  the  Strulhio  Rhea  of  Linnaeus,  the  Tuiju 
of  Lace"pcde ;  but  we  owe  tho  perfect  knowledge  of  a  second  species 
to  Mr.  Darwin,  who  has  given  a  figure  aud  ample  descriptions  of  the 
bird  and  its  habits  in  the  '  Zoology  of  the  Beagle,'  and  in  his '  Researches 
in  Zoology  and  Natural  History;'  but  before  we  proceed  to  notice 
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Iihea  Darwinii,  wo  must  givo  his  valuablo  account  of  tho  habits  of 
JUiea  Americana. 

"This  bird,"  snys  Mr.  Darwin,  "  is  well  known  to  abound  on  tho 
plains  of  La  Plata.  To  tho  north  it  ia  found,  according  to  Azara,  in 
Paraguay,  where  however  it  is  not  common;  to  tho  south  its  limit 
appears  to  be  from  42°  to  43°.  It  has  not  crossed  tho  Cordillera; 
but  I  havo  seen  it  within  tho  first  rango  of  mountains  on  the 
Uspallata  plain,  elevated  between  six  and  soven  thousand  feet.  Tho 
ordinary  habits  of  the  Ostrich  aro  well  known.  They  feod  on  vegetable 
matter,  such  as  roots  and  grass;  but  at  Bahia  Blanca  I  havo  repeatedly 
seen  three  or  fovir  come  down  at  low-water  to  tho  extensive  mud-banks, 
which  are  then  dry,  for  the  sake,  as  the  Oauchossay,  of  catching  small 
fish.  Although  tho  Ostrich  in  its  habits  is  so  shy,  wary,  and  solitary, 
nnd  although  so  fleet  in  its  paco,  it  falls  a  prey,  without  much  dif- 
ficulty, to  tho  Indian  or  Gaucho  armed  with  the  bolas.  When  several 
horsemen  appear  in  a  semicircle,  it  becomes  confounded,  and  docs  not 
know  which  way  to  escape.  They  generally  prefer  running  against  the 
wiud ;  yet  at  the  first  start  they  expand  their  wings,  and  like  a  vessel 
make  all  sail.  On  ono  fine  hot  day  I  saw  several  ostriches  enter  a  bed 
of  tall  rushes,  where  they  squatted  concealed  till  quito  closely  ap- 
proached. It  is  not  generally  known  that  ostriches  readily  take  to 
the  water.  Mr.  King  informs  me  that  in  Patagonia,  at  the  bay  of  San 
Bias  aud  at  Port  Valdes,  he  saw  these  birds  swimming  several  times 
from  island  to  island.  They  ran  into  the  water,  both  when  driven  to 
a  point,  aud  likewise  of  their  own  accord,  when  not  frightened  :  the 
distance  crossed  was  about  two  hundred  yards.  When  swimming  very 
little  of  their  bodies  appear  above  water,  and  their  necks  are  extended 
n  little  forward  :  their  progress  is  slow.  On  two  occasions  I  saw  somo 
ostriches  swimming  across  the  Santa  Cruz  River,  where  it  was  about 
four  hundred  yards  wide,  aud  the  stream  rapid. 

"  The  inhabitants  who  live  in  the  country  readily  distinguish,  even 
at  a  distance,  the  male  bird  from  the  female.  The  former  is  larger 
and  darker  coloured,  and  has  a  longer  head.  The  Ostrich,  I  believe 
the  cock,  emits  a  singular  deep-toned  hissing  note.  When  first  I 
heard  it,  standing  iu  the  midst  of  some  sand-hillocks,  I  thought  it 
was  made  by  some  wild  beast,  for  it  is  a  sound  that  one  cannot  tell 
whence  it  comes  or  from  how  far  distant.  When  we  were  at  Bahia 
Blanca  in  the  mouths  of  September  and  October  tho  eggs  were  found, 
iu  extraordinary  numbers,  all  over  tho  country.  They  either  lie 
scattered  single,  in  which  case  they  are  never  hatched,  and  are  called 
by  the  Spaniards  '  huachos,'  or  they  are  collected  together  into  a 
shallow  excavation  which  forms  the  nest.  Out  of  the  four  nests 
which  I  saw,  three  contained  twenty-two  eggs  each,  and  tho  fourth 
twenty-seven.  In  one  day's  hunting  on  horseback  sixty-four  eggs  were 
found  ;  forty-four  of  these  were  in  two  nests,  and  the  remaining  twenty 
scattered  huachos.  The  Gauchos  unanimously  affirm,  aud  there  ia 
no  reason  to  doubt  their  statement,  that  the  male  bird  alone  hatches 
the  eggs,  and  for  some  time  afterwards  accompanies  the  young.  The 
cock  when  on  the  nest  lies  very  close ;  I  have  myself  almost  ridden 
over  one.  It  is  asserted  that  at  such  times  they  are  occasionally  fierce, 
and  even  dangerous,  and  that  they  have  been  known  to  attack  a 
man  on  horseback,  trying  to  kick  and  leap  on  him.  My  informer 
pointed  out  to  me  an  old  man,  whom  he  had  seen  much  terrified  by 
one  chasing  him." 

Rhea  Darwinii,  Gould,  is  smaller,  and  the  general  tinge  of  the 
plumage  is  light  brown  in  place  of  gray ;  each  feather  being  conspicu- 
ously tipped  with  white.  The  bill  i3  considerably  smaller,  and  espe- 
cially less  broad  at  its  base ;  the  culmen  is  less  than  half  as  wide,  and 
becomes  slightly  broader  towards  the  apex,  whereas  in  the  R.  Americana 
it  becomes  slightly  narrower  :  the  extremity  of  both  the  upper  and 
the  lower  mandible  is  more  tumid  in  tho  latter  than  in  R.  Darwinii, 
and  there  are  other  differences. 

R.  Americana  has  been  exhibited  alive  in  the  Gardens  of  the  Zoolo- 
gical Society  of  London,  and  specimens  of  both  species  are  to  be  seen 
in  the  museum  of  that  Society  and  in  the  British  Museum. 

Dromaiiis  (Vieill.). — Bill  straight,  with  the  edges  very  much  de- 
pressed, rounded  at  the  extremity,  slightly  carinated  above ;  nostrils 
large,  protected  by  a  membrane,  and  opening  above  about  the  middle 
of  the  bill ;  head  feathered;  throat  nearly  naked;  feet  three-toed. 

This  is  also  the  genus  Dromiceius  of  Vieillot,  Tac/tsa,  Flem.,  and 
the  form  is  placed  by  Latham  under  the  genus  Casuarius,  and  by 
Temminck  uuder  Rhea. 

The  Emeu,  Emu,  or  Australian  Cassowary,  Dromaius  Nova:  Hollandix 
of  authors,  D.  ater  of  Vieillot,  and  Dromiwius  Australis  of  Swainson, 
Parembang  of  the  natives,  has  become  quite  familiar  to  us  from  the 
frequency  of  its  exhibition  in  menageries,  and  its  breeding  so  readily 
in  a  state  of  domestication. 

The  food  of  the  Emeu  consists  of  vegetables  and  seeds,  but  chiefly 
of  fruits,  root?,  and  herbage.  In  a  state  of  nature  it  is  very  fleet,  and 
affords  excellent  sport  iu  coursing  with  dogs,  which  are  however 
rather  shy  of  their  game,  in  consequence  of  the  powerful  kicks  that 
the  bird  can  inflict,  so  powerful  that  the  settlers  say  it  can  break  the 
bone  of  a  man's  leg  by  striking  out  with  its  feet.  Well-trained  dogs 
therefore,  to  avoid  this  infliction,  run  up  a  breast  and  make  a  sudtlen 
spring  at  the  neck  of  the  bird.  Though  the  Emeu  has  bred  so  fre- 
quently in  captivity,  the  mode  of  making  the  nest  in  tho  wild  state 
does  not  appear  to  be  well  known,  though  it  is  generally  supposed  to 
be  a  mere  hollow  excavated  in  the  earth.    The  dark  green  eggs  are 
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six  or  soven  in  number.  The  birds  appear  to  bo  tolerably  constant  iu 
pairing,  and  tho  male  bird  sits  and  hatches  tho  young,  whilst  tho  femalB 
walehes  and  guards  the  nest.  Tho  Kmeu  can  produou  a  hollow  drum- 
ming sort  of  note,  well  known  to  those  who  havo  attended  to  itn 
manners  in  captivity.  These  birds  will,  like  the  Rhea,  take  water. 
Captain  Sturt,  whin  descending  tho  Murrumbidgoe,  in  Australia,  saw 
two  of  them  in  the  act  of  swimming.  They  appear  to  bo  gregarious, 
and  not  very  shy  in  somo  localities,  for  Major  Mitchell  in  his  excursion 
towards  Port  Phillip  found  them  very  numerous  on  tho  open  downs, 
and  their  curiosity  brought  them  to  staro  at  the  horses  of  tho  party, 
apparently  unconscious  of  tho  presence  of  tho  riders.  In  ono  flock 
he  counted  thirty-nine,  and  they  camo  so  near  him  that  tho  gallant 
traveller,  having  no  riflo  with  him,  was  tempted  to  discharge  a  pwtol 
at  them,  but  without  effect. 


Foot  of  Emeu. 


This  bird  is  widely  diffused  over  the  southern  part  of  Australia  and 
the  neighbouring  islands ;  but  gradually  disappearing  before  the 
encroachment  of  civilised  man.  They  have  also  been  observed  on  the 
west  coast  (Swan  River).  Captain  Flinders  found  them  in  abundance 
at  Port  Phillip  and  King  George's  Sound,  and  D'Entrecasteaux  at  tho 
latter  place.  Flinders  and  Pdron  saw  them  in  numbers  at  Kangaroo 
Island. 

The  flesh  of  the  Emeu,  particularly  the  hind  quarters,  is  generally 
described  to  be  good  and  sweet  eating. 

Apteryx  (Shaw). — Iu  1812  Captain  Barclay,  of  the  ship  Providence, 
brought  a  specimen  from  New  Zealand,  aud  presented  it  to  Dr.  Shaw. 
When  Dr.  Shaw  died,  this  specimen  came  into  the  possession  of  the 
late  Earl  of  Derby.  M.  Temminck  placed  it  with  the  Dodo  among 
the  Inertcs,  but  still  hardly  anything  was  generally  known  of  the  bird 
till  Mr.  Yarrell,  in  1833,  described  and  figured  the  Earl  of  Derby's 
original  specimen,  collecting  in  his  paper,  iu  the  first  volume  of  tha 
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'  Transactions  of  the  Zoological  Society,'  all  that  had  been  previously 
made  known  on  the  subject. 

Mr.  Gould,  who  has  given  beautiful  and  accurate  figures  of  the  bird 
in  his  grand  work  '  The  Birds  of  Australia,'  states  that  since  Mr.  Yarrell 
wrote  he  had  become  acquainted  with  five  additional  specimens,  and 
had  obtained  further  information  respecting  the  history  of  the  species. 
Two  of  these,  from  which  his  figures  are  taken,  were  presented  to  the 
Zoological  Society  by  the  New  Zealand  Company ;  and  that  society 
possesses  a  third  but  imperfect  specimen,  presented  by  Alexander 
M'Leay,  Esq.,  of  Sydney.  Two  others  were  afterwards  added  to  the 
collection  of  the  Earl  of  Derby,  one  of  which  his  lordship  liberally 
presented  to  Mr.  Gould.  A  specimen  is  now  (1855)  alive  in  the  gardens 
of  the  Zoological  Society,  Regent's  Park. 

The  following  is  Mr.  Gould's  description  : — Face  and  throat  greenish- 
brown  ;  all  the  remainder  of  the  plumage  consisting  of  long  lanceolate 
hair-like  feathers  of  a  chestnut-brown,  margined  on  each  side  with 
blackish-brown ;  on  the  lower  part  of  the  breast  and  belly  the  feathers 
are  lighter  than  those  of  the  upper  surface,  and  become  of  a  gray  tint ; 
bill  yellowish  horn-colour,  its  base  beset  with  numerous  long  hairs ; 
feet  yellowish-brown. 

This  is  the  Apteryx  Australia  of  Shaw;  Apteryx  of  Temmiuck; 
Apterous  Penguin  of  Latham ;  and  Kivi-Kivi,  or  Kiwi-Kiwi,  of  the 
aborigines  of  New  Zealand. 

The  length  from  the  point  of  the  bill  to  the  end  of  the  tailless  body 
is  about  thirty-two  inches;  but  the  bill  is  much  longer  in  some  indi- 
viduals than  in  others,  and  it  is  not  satisfactorily  made  out  whether 
this  difference  of  length  is  to  be  attributed  to  difference  of  age  or  sex  ; 
but  it  has  been  supposed  that  the  female  has  the  longest  bill. 


Bill  of  Apteryx.  (Owen.) 

The  toes  are  four  in  number ;  the  three  anterior  ones  are  uncon- 
nected. _  The  hind  toe  is  placed  on  the  inner  flattened  surface  of  tho 
tarsus,  is  directed  backwards,  and  almost  perpendicularly  downwards ; 


Foot  of  Apteryx. 


it  measures  only  one  inch  and  one-eighth,  and  of  this  the  claw  or  spur 
'neasures  three-quarters  of  an  inch.  In  the  size  and  position  of  this 
toe  the  Apteryx  corresponds  with  the  Dodo, 


Worms,  insects,  especially  the  larvoo  of  Lepidoptera,  and  probably 
snails,  appear  to  be  the  food  of  this  species.  Mr.  Gould  states  that 
the  favourite  localities  of  the  bird  are  those  covered  with  extensive 
and  dense  beds  of  fern,  among  which  it  conceals  itself,  and  when  hard 
pressed  by  dogs,  the  usual  mode  of  chasing  it,  it  takes  refuge  in 
crevices  of  the  rocks,  hollow  trees,  and  in  the  deep  holes  which  it 
excavates  in  the  ground  in  the  form  of  a  chamber.  In  these  latter 
situations,  Mr.  Gould  tells  us,  it  is  said  to  construct  its  nest  of  dried 
fern  and  grasses,  and  there  deposits  its  eggs,  the  number  and  colour 
of  which  have  not  been  clearly  ascertained. 

Its  habits  are  exclusively  nocturnal,  and  the  natives  usually  hunt  it 
by  torchlight,  seeking  for  it  with  the  utmost  avidity,  the  skins  being 
so  highly  prized  for  the  dresses  of  the  chiefs,  and  indeed  the  natives 
can  be  rarely  induced  to  part  with  them.  The  feathers  are  also  used 
for  artificial  flies  in  angling,  after  the  European  manner.  When 
attacked  it  vigorously  defends  itself,  striking  rapidly  and  dangerously 
with  its  powerful  feet  and  sharp  spur,  with  which  it  is  also  said  to 
beat  tho  ground,  in  order  to  disturb  the  worms,  on  which  it  feeds, 
seizing  them  with  its  bill'tlie  instant  they  make  their  appearance. 

The  Apteryx  inhabits  all  the  islands  of  New  Zealand,  particularly 
the  southern  end  of  the  middle  island.  ('  Birds  of  Australia.')  A 
second  species,  A.  Oweni,  has  been  described. 


Apteryx  Australia.  (Gould.) 


STRUVITE,  a  Mineral  consisting  of  a  Phosphate  of  Ammonia  and 
Magnesia,  with  water. 

STRYCHNOS  (from  ffrpixvos),  a  name  applied  by  Theophrastus 
and  Dioscorides  to  a  kind  of  Nightshade,  and  adopted  by  Linnajus 
for  a  genus  of  Plants  belonging  to  the  natural  order  Apocynacece.  This 
genus  has  been  made  the  type  of  a  distinct  order  by  Blume,  who  has 
been  followed  by  Link,  D.  Don,  and  others.  The  principal  difference 
that  it  presents  from  the  order  Apocynacece,  to  which  it  is  referred  by 
Von  Martius,  Brown,  and  Lindley,  is  in  its  peltate  seeds  and  simple 
succulent  fruit.  This  genus  i3  composed  of  trees  or  shrubs,  which  do 
not  yield  a  milky  juice,  and  have  opposite  usually  nerved  leaves  and 
corymbose  flowers.  Some  of  the  species  are  possessed  of  tendrils, 
and  are  climbing  plants.  The  calyx  is  5-parted ;  corolla  tubular, 
funnel-shaped,  with  a  5-parted  spreading  limb,  which  is  valvate  in 
aestivation ;  the  stamens  are  5,  inserted  into  the  throat  of  the  corolla ; 
ovary  2-celled,  with  a  single  style  and  capitate  stigma ;  fruit  a  berry, 
pulpy  inside,  with  a  hard  rind ;  seeds  peltate,  numerous,  attached  to 
a  central  placenta,  with  copious  albumen,  and  foliaceous  embryo.  The 
species  are  not  numerous,  and  are  found  principally  in  the  tropical  parts 
of  Asia  and  America.  One  has  been  described  by  Mr.  Brown  a  native 
of  Australia. 

S.  Nux-vomica,  Poison-Nut  or  Ratsbane,  is  characterised  by  its 
oval  shining  leaves  3-5-nerved,  and  its  round  smooth  berries  contaioing 
many  seeds.  The  flowers  are  small,  of  a  greenish-white  colour,  and 
are  arranged  in  terminal  corymbs.  The  fruit,  when  ripe,  is  of  the 
size  and  colour  of  an  orange.  Although  the  seeds  of  this  plant  yield 
an  alkaloid,  which  is  a  deadly  poison,  the  pulp  of  the  fruit  is  greedily 
eaten  by  many  kinds  of  birds.  The  wood  of  this  plant  is  very  hard 
and  durable,  and  on  that  account  is  applied  to  many  purposes  by  the 
natives  on  the  coast  of  Coromandel  and  other  places  where  it  grows. 

S.  potatorum,  Clearing-Nut,  has  ovate  or  oval  glabrous  pointed 
leaves  ;  a  deeply-fissured  bark  ;  and  berries  containing  only  one  seed. 
It  is  an  abundant  plant  in  the  woods  and  mountains  of  the  East 
Indies.  It  has  shining  fruit,  which  is  black  when  ripe.  When  full 
grown  it  attains  a  height  of  from  15  to  20  feet,  and,  like  the  last 
species,  has  a  very  hard  wood,  which  is  used  for  various  economical 
purposes.  The  English  name  is  derived  from  the  use  which  is  made 
of  the  seeds,  which,  when  dried,  are  sold  by  the  natives  for  the  pur- 
poses of  clearing  muddy  water. 
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S.  St.  Ignatii,  St.  Ignatius's  Beau,  Las  ovato  acuto  glabrous  leaves ; 
pyriform  fruit  with  many  seeds,  and  4-flowerod  axillary  peduncles. 
It  is  a  climbing  shrub,  without  tendrils,  bearing  long  drooping  whito 
(lowers,  which  have  the  soont  of  jasmine.  This  species  is  the  Ignalia 
amara  of  Linnaeus,  but  has  been  referred  to  tho  present  genus  by  later 
botanists.  It  is  a  nativo  of  Cochin-China,  the  Philippine  Islands,  and 
other  parts  of  Asia.  This  plant  is  called  Papeeta  in  India,  and  is 
used  by  the  nativo  doctors  as  a  remedy  in  cholera,  but  is  administered 
in  conjunction  with  Jehiree  (Cucos  Maldivica).  When  given  in  over- 
doses the  symptoms  are  those  of  poisoning  by  strychnia,  as  vertigo, 
convulsions,  &c,  and  tho  remedy  used  for  those  effects  is  lemonade  in 
large  quantities,  which  is  said  to  afford  relief  speedily. 

S.  oolubrina,  Snake-Wood,  or  Suake-Poison-Nut,  is  a  climbing  plant 
with  simple  tendrils;  leaves  oblong  or  oval,  obtuse,  3-nerved,  shining; 
ovaries  many-seeded.  It  is  a  native  of  the  coast  of  Coromandel  and 
of  Silhet.  It  has  small  greenish-yellow  flowers,  and  fruit  as  largo  as 
an  orange,  of  a  yellowish  colour.  It  is  called  by  the  Telingas  Naga 
Musadi,  and  is  considered  by  the  Indian  doctors  as  an  effectual 
remedy  for  the  bite  of  the  Nagra,  or  Cobra  di  Capella,  a  well-known 
poisonous  snake ;  for  this  purpose  it  is  used  both  externally  and  inter- 
nally. It  should  however  be  stated  as  the  result  of  the  observation 
of  the  most  intelligent  travellers,  that  these  vegetable  remedies  are 
not  to  be  depended  on  in  cases  of  bites  of  serpents,  and  that  where, 
danger  is  apprehended  the  only  effectual  remedy  is  excising  tho 
wound.  The  wood  of  this  and  other  species  of  the  genus  is  brought 
to  this  country,  and  is  known  under  the  name  Lignum  colubrinum. 

S.  Tieutc,  Tjettek,  or  Upas  Tieute,  has  elliptical,  acuminate,  3-nerved, 
glabrous  leaves,  and  simple  tendrils,  which  are  thickened  opposite  the 
solitary  leaves.  This  plant  is  a  climbing  shrub,  and  is  a  native  of 
Java,  and  is  said  to  be  the  true  Upas-Tree  of  that  country.  It  is 
undoubtedly  the  mo3t  poisonous  species  of  the  genus,  and  yields  the 
greatest  quantity  of  strychnia.  There  are  several  other  plants  which 
are  called  by  the  name  of  Upas  in  various  parts  of  Asia.  The  natives 
of  Java  prepare  from  this  species  one  of  the  most  deadly  of  the 
various  poisons  that  are  used  by  barbarous  nations  for  producing 
death  by  the  wounds  occasioned  by  their  arrows. 

S.  toxifera,  Wooraly,  Urari,  or  Poison-Plant  of  Guyana,  has  a 
climbing  stem,  thickly  covered  with  long  spreading  reddish  hairs ; 
coarse,  rough,  5-nerved,  ovate,  or  oblong,  shortly  acuminate  leaves ; 
large  round  fruit.  This  plant  is  a  native  of  Guyana,  and  was  brought 
to  this  country  by  Sir  Robert  Schomburgk.  It  had  long  been 
suspected  that  the  poison  used  by  the  American  Indians  for  their 
arrows  was  a  species  of  Strychnos,  but  such  is  the  secrecy  with 
which  they  gather  the  plant  and  prepare  the  poison,  that  all  inquiries 
had  been  frustrated.  Sir  Robert's  long  stay  in  Guyana  has  ena- 
bled him  to  decide  this  point :  by  bribing  some  of  the  natives,  he 
induced  them  to  guide  him  to  a  spot  where  their  famous  Urari 
flourished,  and  on  arriving  at  the  place,  found  it  to  be  the  species  of 
Strychnos  above  described.  In  the  preparation  of  the  poison,  the 
Urari  is  not  the  only  ingredient,  but  forms  about  half  of  the  bulk  of 
the  ingredients  used.  For  a  full  account  of  the  discovery  of  this  plant, 
and  the  mode  of  making  the  poison,  with  its  effects  on  the  animal 
economy,  the  reader  is  referred  lo  Sir  Robert  Schomburgk's  account 
of  the  Indian  arrow-poison.  ('  Annals  of  Natural  History,'  vol.  vii. 
p.  407.)  It  is  remarkable  that  the  poison  prepared  from  this  plant, 
though  destroying  life  so  rapidly  when  applied  to  a  wound,  may  be 
taken  into  the  stomach  in  doses  of  several  grains  without  producing 
any  ill  effects,  and  it  has  even  been  proposed  as  a  remedy  in  many 
diseases.  It  must  be  admitted  however  that  it  is  a  dangerous  remedy 
to  administer,  as  by  coming  in  contact  with  the  slightest  abrasion  of 
surface  or  ulceration,  it  might  immediately  destroy  life. 

S.  pseudo-quina,  Quina  do  Campo,  has  short-stalked,  ovate,  quin- 
tupled-nerved  leaves,  which  are  callous  at  the  edge,  and  smooth  or 
nearly  so  above.  It  is  a  native  of  Brazil,  and  forms  a  scrubby  plant 
about  12  feet  high,  with  a  corky  bark.  Its  fruit  is  a  smooth  shining 
berry  of  a  yellow  colour,  containing  only  four  seeds.  This  plant  is 
not  poisonous,  and  is  remarkable  for  its  bitterness,  which  gives  it  a 
resemblance  to  the  Gentians  and  Cinchonas.  The  fruit  of  this  species 
is  eaten  by  the  native  children.  The  fruit  also  of  another  species,  5. 
brachiata,  is  eaten  by  deer  in  Peru,  and  that  of  S.  spinosa,  a  Malagash 
plaut,  is  greedily  devoured  by  swine. 

STRYGOCE'PHALUS.  [Brachiopoda.1 

STURGEON.  [Sturionid,e.] 

STURIO'NIDiE,  a  family  of  Fishes  belonging  to  the  section 
Chondropterygii,  the  species  of  which  are  distinguished  from  others 
of  the  section  by  the  gills  being  free,  as  in  ordinary  fishes,  thus 
differing  from  the  second  great  division  of  the  fishes  having  a  cartila- 
ginous skeleton,  such  as  the  Sharks  and  Rays,  in  which  the  gills  are 
fixed,  and  have  their  outer  margin  attached  to  the  skin.  The 
Sturionida,  or  Sturgeon  Tribe,  have  moreover  but  one  opening  to  the 
gills,  and  this  is  protected  by  an  operculum. 

Four  genera  are  contained  in  this  family,  Accipenser,  Spatularia, 
Chimmra,  and  Callorhynchus.  To  the  first  of  these  genera  belongs 
the  Common  Sturgeon  (Accipenser  Slwio,  Linn.),  which  is  not  un- 
frequently  met  with  in  mouths  of  English  rivers.  It  is  of  an  elongated 
form,  and  has  the  body  protected  by  numerous  indurated  plates, 
Which  are  arranged  in  longitudinal  series;  the  head  is  entirely 
•overed  by  bony  plates;  the  muzzle  is  elongated,  and  more  or  less 
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pointed  ;  und  tho  mouth,  which  is  placed  on  tho  under  (tide  of  the 
head,  is  tubular,  and  destitute  of  teeth  :  on  tho  back  it  a  tfiiigln 
dorsal  fin,  which  is  placed  on  tho  hinder  third  of  the  fish  ;  the  tail 
is  forked,  and  tho  upper  lobo  is  the  largest,  as  in  the  Sharks. 

"In  the  northern  part  of  Europe,"  observes  Mr.  Yarrell,  "this 
fish  is  much  more  numerous  than  with  us,  and  extensive  fisheries 
aro  established  for  its  destruction.  Caviar  is  made  of  the  roe  of  the 
female;  isinglass  is  obtained  from  tho  dense  membrane  forming  tho 
air-bladder  ;  and  tho  flesh,  besides  being  preserved  by  waiting  and 
pickling,  is  in  request  for  tho  table  while  fresh,  being  generally  stewed 
with  rich  gravy,  and  tho  flavour  considered  to  bo  like  that  of  veaL 
The  flesh,  like  that  of  most  of  tho  cartilaginous  fishes,  ia  more  firm 
and  compact  than  is  usual  among  those  of  the  osseous  families." 

Two  species  of  Sturgeon  have  long  been  distinguished  by  tho 
fishermen  of  the  Solway  Frith,  the  one  with  a  blunt  nose,  and  the 
other  with  a  sharp  nose  :  tho  latter  is  the  more  common  of  tho  two; 
the  former  has  been  described  by  Dr.  Parnell,  in  the  'Transactions 
of  the  Royal  Society  of  Edinburgh*  (vol.  xiv.  pi.  4),  and  ia  intro- 
duced by  Mr.  Yarrell,  in  the  Supplement  to  his  'History  of  British 
Fishes.' 

Several  very  distinct  species  frequent  the  rivers  of  Russia,  and 
will  bo  found  described  and  figured  by  M.  A.  Loretzky,  in  tho  third 
volume  of  the  '  Transactions  of  the  Imperial  Society  of  Naturalists 
at  Moscow.'  Three  species  aro  found  in  the  rivers  which  flow  into  tho 
Black  Sea,  and  moreover  North  America  possesses  species  which  are 
peculiar. 

The  genus  Spatularia  is  distinguished  by  the  enormous  prolongation 
of  the  muzzle,  the  sides  of  which  are  dilated.  The  general  form  of 
the  body  nearly  resembles  that  of  the  Sturgeons ;  but  the  gills  aro 
more  open,  and  the  operculum  is  prolonged  into  a  membranous  point 
behind ;  the  mouth  is  deeply  cleft,  and  well  provided  with  small  teeth ; 
the  lobes  of  the  tail  are  very  nearly  equal.  But  one  species  of  this 
curious  genus  is  known  (Squalus  Spatula,  Mauduit),  and  that  is  an 
inhabitant  of  the  Mississippi. 

Chimcera,  Linn. — Although  placed  in  tho  present  section,  the 
Chimcera}  differ  considerably  from  the  Sturgeons,  and  are  in  fact  very 
nearly  allied  to  the  Sharks.  "  Though  in  these  fishes  there  is  but  one 
apparent  gill-opening,"  observes  Sir  John  Richardson,  in  his  '  Fauna 
Boreali-Americaua,'  "  the  gills  in  reality  adhere  by  a  large  part  of  their 
borders,  and  there  are  consequently  five  holes  communicating  with 
the  external  gill-opening."  They  have  a  rudimentary  operculum  con- 
cealed by  the  skin ;  and  their  jaws,  still  more  reduced  than  those  of 
the  sharks,  are  furnished  with  hard  plates,  four  above  and  two  below, 
in  place  of  teeth.  The  males  are  distinguished  by  trifid  bony  appen- 
dages to  the  ventral  fins.  The  eggs  are  large  and  of  a  coriaceous 
texture,  and  have  flattened  and  hairy  margins.  The  snout,  supported 
like  that  of  the  sharks,  projects  forwards,  and  is  pierced  with  pores 
arranged  in  tolerably  regular  lines ;  the  anterior  dorsal  fin  is  armed 
with  a  strong  bony  spine,  and  is  placed  over  the  pectorals. 

In  the  genus  Chimmra,  as  at  present  restricted,  the  snout  is  conical ; 
the  second  dorsal  fin  commences  immediately  behind  the  first,  and 
extends  to  the  tip  of  the  tail,  which  is  elongated  and  pointed,  and 
terminates  in  a  long  filament :  on  the  under  side  the  tail  is  also  fur- 
nished with  a  long  but  narrow  fin.  Only  one  species  is  known,  the 
Northern  Chimoera  (C.  monstrosa,  Linn.).  This  fish  inhabits  the 
European  seas,  and  is  said  to  be  frequently  caught  following  the 
shoals  of  herrings,  on  which  it  preys.  It  is  usually  two  or  three  feet 
in  length,  and  the  general  colouring  of  the  body  is  silvery-white,  but 
the  upper  parts  are  mottled  with  brown. 

The  next  genus  differs  from  Chimcera  chiefly  in  having  the  snout 
terminated  by  a  largish  fleshy  appendage.  The  second  dorsal  fin  is 
placed  over  the  ventrals,  and  terminates  opposite  the  commencement 
of  the  lower  tail-fin.  The  only  species  known  until  very  recently  was 
the  Antarctic  Chimaera  (C.  Callorhynchus,  Linn.),  an  inhabitant  of  the 
South  Sea.3.  A  second  species  of  Callorhynchus  is  described  by  Mr. 
Bennett  under  the  name  of  C-  Smythi,  in  the  zoological  appendix  to 
Beechy's  '  Voyage ;'  and  more  recently  Sir  John  Richardson  describes 
a  species  of  the  present  genus  (C.  Tasmanius),  which  he  regards  as 
distinct.    It  is  from  Port  Arthur,  Van  Diemen's  Land. 

STURMIA,  a  genus  of  Plants  belonging  to  the  natural  order  Orchi- 
dacece  and  the  tribe  Malaxidew.  It  has  a  patent  perianth ;  lip  anterior, 
erect  or  oblique,  entire,  dilated,  much  larger  than  the  sepals;  stigma 
roundish ;  rostellum  obsolete,  but  with  an  appendage  consisting  of 
two  tubercles ;  anthers  terminal,  deciduous,  moveable  like  a  lid,  with 
two  distinct  cells ;  column  elongated ;  germen  on  a  twisted  stalk. 

S.  Loeselii  has  the  leaves  oblong-lanceolate ;  stem  triangular ;  lip 
obovate,  longer  than  the  petals ;  flowers  from  6  to  12,  in  a  lax  spike, 
yellowish  in  colour ;  the  sepals  lanceolate ;  petals  linear ;  the  hyber- 
naculum  is  large,  ovate,  inclosed  in  the  whitish  sheaths  of  the  decayed 
leaves.  It  is  the  Liparis  of  some  authors.  It  is  found  in  spongy  bogs 
in  Norfolk,  Suffolk,  and  Cambridgeshire,  but  is  very  rare. 

(Babington,  Manual  of  British  Botany.) 

STU'RNIDiE,  Mr.  Vigors'  name  for  the  Starling  Family,  belonging 
to  his  order  Insessores. 

Linnaeus  placed  his  genus  Stumus,  consisting  of  only  five  species, 
among  which  the  Water-Ouzel  appears  as  Stumus  Cinclus,  between 
Alauda,  and  Turdits,  in  his  order  Passcrcs.  Cuvier  arranges  the 
Starlings  between  the  Cassiques  (Cassicus)  and  the  Crows  (Comus). 
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Mr.  Vigors,  who  assigns  to  the  Sturnidos  a  place  between  the 
Fringillidcc  and  the  Corvidce,  in  his  Conirostrcs,  observes  that  this 
family  embraces  a  considerable  number  of  groups,  approaching  each 
other  in  their  gregarious  and  migratory  habits.  They  are,  he  remarks, 
found  in  every  part  of  the  globe  united  in  large  flocks,  carrying  destruc- 
tion among  the  cultivated  fields,  and  followimg  herds  of  cattle  for  the 
sake  of  the  insects  or  grains  which  they  may  pick  up  from  their  bodies 
or  in  their  neighbourhood.  "  In  addition  to  the  American  genus 
Icterus,"  continues  Mr.  Vigors,  "  and  the  contiguous  genera  Cassicus 
and  Xanlhornus  of  M.  Brisson,  together  with  Pendulinus,  Vieillot,  and 
several  corresponding  groups,  we  may  observe  the  genus  Amblyram- 
phus,  Leach,  united  to  the  family,  as  also  the  Buphaga,  Linnaeus,  and 
Pastor  and  Lamprotornis,  which  M.  Temminck  has  separated  from  the 
Thrushes.  The  whole  of  the  family,  united  by  their  manners  and  the 
straight  and  conical  form  of  the  beak,  the  ridge  of  which  passes  back 
to  some  extent  over  the  forehead,  may  be  observed,  by  those  who 
cast  even  a  casual  glance  over  the  three  adjoining  groups,  to  hold  an 
intermediate  rank  between  the  weaker  conformation  of  the  Fringillidce 
and  the  more  powerful  structure  of  the  Corvidce."  And  he  passes  into 
the  family  of  Corvidce  by  tho  genus  Nucifraga.  [Nucifraoa.] 

Mr.  Swainson  divides  the  family  into  five  groups  or  sub-families. 

Slumidce.  Starlings. 
Size  smaller  than  that  of  the  Corvidce.    Stature  less  robust.  Bill 
angulated  at  the  base ;  the  upper  mandiblo  entire.     Lateral  toes 
equal.  (Sw.) 

Sub-Family  Sturnince. 

Bill  in  the  form  of  a  lengthened  cone,  longer  than  the  head ;  the 
commissure  with  an  acute  angle  at  the  base. 

Sturnus,  Linn. — Bill  depressed  from  the  base  as  far  as  the  tip,  which 
is  slightly  inflexed,  and  obsoletely  notched ;  culmen  convex  and 
rounded.  Wings  lengthened,  pointed ;  the  first  quill  minute  and 
spurious ;  the  second  and  third  longest.  Tail  short,  divaricated. 
Feet  moderate,  terrestrial ;  the  lateral  toes  equal ;  the  middle  toe  as 
long  as  the  tarsus  ;  hinder  toe  shorter.   The  Conirostral  type.  (Sw.) 

5.  vulgaris,  the  Common  Starling,  the  Stare.  This  bird  is  too  well 
known  in  Great  Britain  to  need  description.  It  is  one  of  the  hand- 
somest of  our  birds,  and  is  a  general  favourite.  It  is  intelligent, 
sprightly,  has  a  retentive  memory,  and  when  kept  in  confinement  the 
males  learn  to  whistle  tunes  and  imitate  some  of  the  sounds  of  the 
human  voice.  They  are  social,  living  in  flocks  throughout  the  greater 
portion  of  the  year.  The  Starling  builds  in  church,  steeples,  under 
eaves,  and  in  holes  of  houses,  towers,  or  ruins.  The  nest  is  made  of 
slender  twigs.  The  eggs  are  four  or  five  in  number,  of  a  delicate  pale 
blue,  1  inch  2  lines  in  length  by  10  lines  in  breadth.  Their  food  con- 
sists of  worms,  insects,  and  snails.  They  are  frequently  seen  in 
meadows  searching  for  food  amongst  cattle  and  sheep.  They  some- 
times eat  berries  and  grain.  They  occasionally  congregate  together  in 
prodigious  numbers  in  shrubberies  and  plantations. 

The  Starling  is  common  in  almost  every  part  of  the  United 
Kingdom.  It  is  found  in  the  north  of  Europe,  and  as  far  east  as 
Nepaul,  the  Himalaya  Mountains,  Calcutta,  China,  and  Japan.  It 
has  been  seen  in  Africa  as  far  south  as  the  Cape  of  Good  Hope. 


Head  and  Foot  of  Starling  (Sturnus  vulgaris). 


Pastor,  Temm. — Bill  depressed  only  at  the  base,  compressed  beyond ; 
culmen  slightly  bent ;  tip  of  the  upper  mandible  deeply  notched ; 
commissure  distinctly  angulated  at  the  base ;  nostrils  large,  feathered- 
Wings  moderate  in  length,  ample  in  breadth  ;  first  quill  very  minute, 
the  second  nearly  equal  to  the  third.  Tail  short,  broad,  rounded. 
Feet  very  large  and  strong  :  middle  toe  as  long  as  the  tarsus  ;  hinder 
shorter ;  lateral  toes  equal ;  claws  somewhat  slender,  acute,  but  not 
much  curved. 

P.  roseus,  the  Rose-Coloured  Ouzel.  This  bird  is  an  accidental 
visitor  in  the  British  Islands.  Like  the  Common  Starling,  it  has  a 
wide  geographical  range.    It  is  very  numerous  in  various  parts  of 


Hindustan.  It  inhabits  Syria,  Egypt,  and  Africa.  It  flies  in  flocks, 
and  has  many  of  the  habits  of  the  Common  Starling. 

The  adult  male  has  a  beak  of  a  yellowish  rose-colour ;  the  head, 
neck,  wings,  and  tail  black,  glossed  with  violet-blue ;  the  feathers  on 
the  head  elongated  so  as  to  form  a  flowing  crest;  the  back,  scapulars, 
and  rump  of  a  delicate  rose-colour ;  the  chin,  throat,  and  front  of  the 
neck,  black  ;  breast,  sides,  and  abdomen,  like  the  back,  of  rose-colour ; 
thighs  and  under  tail-coVerts  black  ;  legs  and  toes  yellowish-brown ; 
claws  darker  brown.  (Yarrell.) 

Gracula,  Auct.  [Coracias.] 

Acridothcres,  Vieill. — General  structure  of  Pastor;  but  the  whole 
of  the  head  entirely  naked,  and  furnished  with  fleshy  crests  and 
wattles ;  nostrils  large,  naked.  Feet  moderate.  Tail  even.  Bill  very 
wide  at  tho  base.  The  Tenuirostral  type.  (Swainson.)  Ex.  A.  carun- 
culatus. 

Oxystomus,  Sw. — Bill  much  lengthened,  longer  than  the  head  ;  the 
sides  are  compressed  ;  culmen  flattened,  nearly  straight,  and  angulated 
on  each  side,  the  base  advancing  very  far  upon  the  head  and  dividing 
the  frontal  feathers ;  nostrils  placed  in  a  large  depression  towards  the 
base  of  the  bill  Wings  very  short  and  considerably  rounded.  Tail 
moderate,  rounded  ;  all  the  feathers,  and  the  secondary  quills,  ending 
in  setaceous  points.  Legs  long  and  robust ;  tarsus  much  longer  than 
the  middle  toe ;  lateral  toes  unequal,  the  inner  shortest.  It  is  a 
native  of  the  Pacific  Islands.  The  Scansorial  type.  (Sw.)  Ex.  0.  carun- 
culatus. 

Sub-Family  Lamprotomince.  Grakles. 

Bill  thrush-like,  compressed ;  the  culmen  curved  from  the  base. 
Lateral  toes  uneqaul. 

Ptilonorhynckus. — -Size  large.  Bill  short,  very  thick,  convex  above ; 
both  mandibles  distinctly  notched ;  nostrils  placed  half-way  between 
the  gape  and  the  tip,  partly  concealed  by  the  short  thick-set  feathers 
of  the  front,  which  he  on  the  basal  half  of  the  bill.  Wings  rather 
short,  rounded ;  the  first  and  second  quills  graduated ;  the  third 
shorter  than  the  fourth  and  fifth,  which  are  the  longest.  Tail 
moderate;  the  feathers  broad,  their  tips  truncated.  Feet  ambulating, 
large,  and  very  strong ;  middle  toe  and  tarsus  of  equal  length  ;  hinder 
toe  very  strong,  but  much  shorter ;  lateral  toes  unequal,  the  outer 
longest,  and  united  to  the  middle  as  far  as  the  first  joint.  It  is  a 
native  of  Australia.    (Sw.)    Ex.  P.  holosericeus. 

Lamprotornis,  Temm.  (Grakle). — Bill  thrush-like,  compressed  its 
whole  length ;  culmen  curved  from  the  base  to  the  tip ;  upper  man- 
dible notched ;  commissure  slightly  curved ;  nostrils  midway  between 
the  tip  and  the  gape,  naked,  but  with  the  frontal  feathers  reaching  to 
their  base.  Wings  long,  ample ;  the  first  quill  spurious ;  the  third, 
fourth,  and  fifth  of  equal  length,  and  longest.  Tail  short,  even, 
rounded,  or  (as  in  the  Rasorial  type)  considerably  lengthened  and 
cuneated.  Feet  very  large  and  strong ;  middle  toe  and  tarsus  equal ; 
hinder  strong,  but  much  shorter  ;  lateral  toes  unequal.  (Sw.)  Ex. 
L.  ptilonorhynckus.    ('  Birds  of  West  Africa,'  i.  140.) 

Sub-Family  Scaphidurince.  Boat-Tails. 

Bill  of  a  very  lengthened  conic  shape,  entire,  and  compressed ;  the 
culmen  slightly  curved.  Tail  graduated,  the  sides  reflected  upwards, 
or  boat-shaped.    Feet  strong.  (Sw.) 

Astrapia.  [Corvice.] 

Scaphidura,  Sw. — Bill  longer  than  the  head,  conic  ;  both  mandibles 
equally  thick ;  the  base  of  the  culmen  broad,  flattened,  and  advancing 
very  far  on  the  front  of  the  head  ;  commissure  angulated  at  the  base, 
and  sinuated  on  the  sides  ;  nostrils  basal,  placed  in  a  small  triangular 
hollow  on  the  Bides,  the  membrane  obsolete.  Wings  lengthened, 
pointed ;  the  first  quill  longest.  Tail  moderate,  graduated,  boat- 
shaped.  Feet  strong ;  middle  toe  and  tarsus  of  equal  length ;  hinder 
toe  much  shorter ;  inner  toe  hardly  shorter  than  the  outer.  It  is  a 
native  of  South  America.    (Sw.)    Ex.  S.  Barita. 

Quiscalus,  Vieill. — Bill  longer  than  the  head,  compressed.  Both 
mandibles  equally  thick.  Culmen  slightly  curved,  and  compressed 
from  the  base,  where  it  simply  divides  the  frontal  feathers,  without 
being  dilated.  Commissure  considerably  sinuated.  Nostrils  broad, 
naked ;  the  aperture  round.  Wings  moderate,  somewhat  pointed ; 
the  first  two  quills  slightly  shorter  than  the  third  and  fourth,  which 
are  the  longest.  Tail  rather  lengthened,  much  graduated,  boat- 
shaped  ;  tips  of  the  lateral  feathers  truncated.  Feet  large,  strong. 
Middle  toe  and  tarsus  equal ;  hinder  toe  shorter  ;  inner  toe  scarcely 
shorter  than  the  outer.    America.    (Sw.)    Ex.  Q,  versicolor. 

Scolecophagus,  Sw. — Bill  shorter  than  the  head,  straight,  Blender ; 
the  margin  inflexed,  but  not  sinuated.  Wings  moderate,  pointed; 
the  first  quill  rather  shorter  than  the  second.  Tail  divaricated,  flat, 
and  slightly  rounded.  Legs  lengthened,  slender,  formed  for  walking. 
Middle  toe  and  tarsus  of  equal  length ;  hinder  toe  shorter ;  lateral 
toes  of  equal  length.  Claws  slender,  acute,  slightly  curved.  (Sw.) 
Ex.  S.  feirugineus. 

Sub-Family  Icterina.  Hang-Nests. 

Bill  completely  conic,  entire,  rather  shorter  than  the  head,  either 
straight  or  with  both  mandibles  slightly  bent.  Feet  formed  for 
grasping.    The  claws  thick,  broad,  and  much  curved.  (Sw.) 

Cassicus,  Daudin  (Cassicans). — Bill  rather  longer  than  the  head  ; 
the  base  thick,  very  convex,  and  enlarged  into  a  broad  oval  plate, 
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whioh  advances  very  far  on  the  front,  and  divides  tho  frontal  feathers. 
Nostrils  oval,  naked,  basal,  pierced  in  tho  solid  substance  of  tho  bill, 
and  close  to  tho  margin  of  tho  upper  mandible.  Commissure  straight, 
but  ongulated  at  the  base.  Wings  rather  long  ;  tho  first  and  second 
quills  graduated.  Tail  graduated.  Feet  short,  very  strong.  Hind 
toe  and  claw  nearly  as  long  as  tho  tarsus.  It  is  a  native  of  Tropical 
America.  (Sw.) 

Zanthomis  (Xanthornus),  Cuv.— Bill  not  longer  than  tho  head,  gone- 
rally  shorter,  perfectly  straight ;  tho  culmen  not  dilated  at  tho  base, 
but  simply  dividing  the  frontal  feathers.  Wings  moderate,  pointed ; 
the  first  three  or  four  quills  generally  or  nearly  equal.  Tail  moderate, 
founded.  Feet  moderate,  but  with  tho  hinder  too  manifestly  longer 
than  the  tarsus ;  lateral  toes  unequal.  It  inhabits  America.  (Sw.) 
Ex.  X.  Daltimorii. 

Icterus,  Cuv. — Bill  somewhat  lengthened,  as  long  as  tho  head,  or 
longer ;  both  mandibles  slightly  curved,  and  considerably  attenuated. 
Nostrils  basal,  rather  large,  covered  above  by  a  membrane ;  the 
aperture  lateral  and  oval.  Wings  moderate ;  the  first  and  second 
quills  rather  shorter  than  the  third.  Tail  somewhat  lengthened, 
graduated.  Feet  moderate ;  inner  too  shorter  than  the  outer ; 
hinder  toe  shorter  than  the  tarsus.    Ex.  /.  castaneus. 

Chrytomus,  Sw. — Bill  resembling  Zanthornis  (Xanthomas  must  be 
meant) ;  but  the  margin  of  both  mandibles  indexed.  Wings  mode- 
rate ;  the  first  quill  rather  shorter  than  tho  second,  Tail  rounded. 
Feet  formed  for  walking.  Toes  large,  very  long  and  slender ;  middle 
toe  longer  than  the  tarsus;  lateral  toes  equal;  hinder  too  shorter 
than  the  tarsus.  Claws  long,  very  slender,  and  but  slightly  curved. 
(Sw.)   Ex.  0.  icterocephalus. 

Sub-Family  Aglainw  (Agclainw  ?)•  Maizers. 

Bill  short,  thick,  entire,  completely  conic,  sometimes  depressed, 
and  rounded  at  the  tip.  Culmen  rather  broad,  and  flattened  at  the 
base.    Legs  long,  slender,  formed  for  walking. 

Dolichonyx,  Sw. — Bill  very  short,  finch-like,  conic,  entire,  shorter 
than  the  head  ;  the  commissure  sinuated.  Wings  pointed ;  the  first 
and  second  quills  longest  and  nearly  equal.  Tail  slightly  graduated, 
subscansorial ;  the  tips  acuminated,  and  somewhat  rigid.  Legs  long, 
slender ;  middle  toe  longer  than  the  tarsus  ;  lateral  toes  unequal,  the 
inner  longest ;  hind  toe  of  equal  length  with  the  tarsus.  Claws  long, 
very  slender,  and  slightly  curved.  (Sw.)  Ex.  D.  oryzivorus.  [Bob- 
o-Link.] 

Agelaius,  Vieill. — Bill  short,  very  conic,  entire  ;  the  tips  compressed ; 
the  culmen  flattened  towards  the  base ;  sides  of  the  mandibles  in- 
flexed.  Wings  lengthened ;  the  first  two  quills  longest.  Tail  slightly 
rounded.  Legs  long,  slender;  middle  toe  nearly  as  long  as  the 
tarsus.  Claws  long,  very  slender,  and  but  slightly  curved.  It  is  a 
native  of  America.  (Sw.) 

A.  phceniceus,  the  Red- Winged  Starling.  It  is  the  Sturnus  prceda- 
torius,  Icterus  phceniceus,  Red-Winged  Maize-Bird  and  Red-Winged 
Blackbird  of  authors.  This  bird  is  a  native  of  America,  but  a  few 
specimens  have  been  taken  in  Great  Britain.  In  America  it  is  called 
Marsh  Blackbird,  where  they  are  very  destructive  to  the  corn  crops. 
They  are  social  like  the  starling,  and  not  unfrequently  vast  numbers 
of  them'  assemble  together. 

Leistes,  Vigors. — Bill  lengthened,  conic,  very  straight ;  the  culmen 
depressed  from  the  base  to  the  tip,  which  is  flattened.  Wings  mode- 
rate ;  the  first  quill  rather  shorter  than  the  three  next,  which  are  the 
longest.  Tail  rounded.  Legs  large,  strong ;  middle  toe  longer  than 
the  tarsus ;  hinder  toe  shorter ;  lateral  toes  unequal,  the  outer  one 
smaller  than  the  inner ;  the  hinder  claw  much  stronger  and  more 
curved  than  the  middle  one.    (Sw.)    Ex.  L.  erythrocephalus. 

Molothrus,  Sw.,  Co wpen.    Ex.  M.  pecoris.  [Molothrus.] 

Sturnclla,  Vieillot. — Bill  long,  equal  to  the  length  of  the  head, 
conic,  much  depressed  towards  the  tip,  where  it  is  broader  than  high ; 
culmen  dividing  the  frontal  feathers,  where  it  is  depressed  and  flat- 
tened. Wings  moderate ;  first  quill  rather  shorter  than  the  second. 
Tail  short,  rounded ;  the  feathers  rather  narrow.  Feet  large,  but 
slender  ;  tarsus  longer  than  the  middle  toe ;  lateral  toes  unequal,  the 
inner  shortest ;  hind  toe  not  much  shorter  than  the  middle.  Anterior 
claw  small,  and  of  equal  size ;  hinder  claw  (typically)  twice  as  long 
as  the  others.    (Sw.)    Ex.  S.  collaris.    ('  Classification  of  Birds.') 

The  family  is  immediately  succeeded  in  Mr.  Swainson's  arrange- 
ment by  the  Fringillidoc,  to  which  some  of  the  species  placed  by  him 
among  the  Sturnida,  but  by  others  among  the  Finches  (Dolichonyx, 
for  example),  would  seem  rather  to  belong. 

Prince  Bonaparte,  in  his  'Birds  of  Europe  and  North  America,' 
places  the  Slumince  in  his  family  Coi-vidce,  next  to  Corvince,  and 
arranges  under  the  Sturnince  the  genera  Acridotheres,  Quiscalus, 
Scolecophagus,  Sturnclla,  Icterus,  Agelaius,  Molothrus.  and  Dolichonyx. 

Mr.  O.  R.  Gray  ('  Genera  of  Birds ')  makes  the  Sturnidce,  which  are 
immediately  succeeded  by  the  Fringillidce,  as  they  are  in  Bonaparte's 
method,  follow  the  Corvidce. 

Mr.  Gray  divides  the  Stwrnidce  into  the  following  sub-families : — 
1.  Lavmprotomince. 

Genera  -.—Ptilonorhynchus,  Kuhl  ( Pyrrhocorax,  Vieill. ;  Kilta, 
Kuhl);  Chlamydera,  Gould  (Ptilonorhynchus,  Jard.;  Calodera,  Gould); 
Lamprolornis,  Temm.  (Turdus,  Lath. ;  Lamprotomis,  lP«mm.);  Jaida, 
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Less.  (Lamprocolius,  Sutidev. ;  Lamprolornis,  Temm.) ;  Megabtji'erut, 
.Smith;  Sprco,  Less.  (Turdus,  Gm. ;  Lamprotomis,  Sw.);  Ajdonis,  Could 
(Turdus,  Lath.);  C'ochoa,  Hodgfc 

2.  Buphagina:. 

Genus,  Duphaga,  L. 

3.  Sturnina. 

Genera: — Potior,  Temm.  (I'saroidcs,  Vieill.;  Iloscis,  Brehm;  Turdus, 
L.);  Acridotheres,  Vieill.  (Cossyphus,  Dum.;  Gracula,  Grn.) ;  Ptaro- 
lophus,  Jard.  and  Selby  (Pastor,  Gould;  Oriolus,  Hodgx.) ;  Culm, 
Hodgs. ;  Dilophus,  Vieill.  (Sturnus,  Lath.;  Pastor,  Temm. ;  Acrid//- 
thercs  (Vieill.),  Swains. ;  Gracula,  Grn.,  Cuv.);  Creadion,  Vieill.  (Sturnus, 
Lath. ;  Oxystomus,  Swains.  ;  Philesturnus,  J.  Geoff. ;  Philcdon,  Cuv. ; 
Icterus,  Less.);  Sturnus,  L.  ;  Sturnclla,  Vieill.  (Cassicus,  Daud. ;  Alauda 
and  Slumus,  L.);  Amblyrhynchus,  Leach  (Oriolus,  Gm. ;  Sturwllu, 
Vieill. ;  Leistes,  Sw.). 

4.  Quiscalino?. 

Genera: — Astrapia,  Vieill.  (Paradisea,  L. ;  Lamprotwnis,  Temm.); 
Scolecophagus,  Sw.  (Gracula,  Wila. ;  Quiscalus,  Bonap. ;  Chalcophanes, 
Wagl.) ;  Quiscalus,  Vieill.  (Icterus,  Temm.;  Quiscala,  Licht. ;  Oh 
phanes,  Wagl. ;  Scaphidura,  Sw.) ;  Cassidix,  Less.  (Oriolus,  Gm.) ; 
Scaphidura,  Sw.  (Gracula,  Gm. ;  Quiscala,  Licht. ;  Icterus,  Temm. ; 
Chalcophancs,  Wagl.). 

5.  Iclerincc. 

Genera: — Cassicus,  Briss.  (Icterus,  Temm.;  Xanlliornus,  Pallas; 
Psarocolius,  Wagl. ;  Oriolus,  L.) ;  Cassiculus,  Swains.  (Icterus,  Bonap. ; 
Xanthornus,  Jard.  and  Selby) ;  Xanthornus,  Briss.  (Psaracolius,  Wagl . ; 
Yphantes  and  Pendulinus,  Vieill. ;  Oriolus,  L.) ;  Icterus,  Briss.  (Oriolus, 
L. ;  Pendulinus,  Vieill. ;  Psarocolius,  Wagl.);  Chrysom\',s,  Sw.  (Pendu- 
linus, Vieill. ;  Oriolus,  L.). 

6.  Aglaince. 

Genera: — Molothrus,  Swains.  (Emberiza,  Gm.;  Pqsscrina,  Vieill.; 
Psarocolius,  Wagl.;  Agelaius,  Swains.);  Leistes,  Vigors  (Agelaius, 
Vieill.;  Psarocolius,  Wagl.;  Xanthornus,  Quoy  and  Gaim. ;  Icterus, 
Licht.) ;  Agelaius,  Vieill.  (Oriolus,  L. ;  Slumus,  Wils. ;  Icterus,  Brias. ; 
Psarocolius,  Wagl.);  Dolichonyx,  Swains.  (Emberiza,  L. ;  Passeriua, 
Vieill. ;  Icterus  and  Emberizoides,  Bonap. ;  Psarocolius,  Wagl.). 

STYLA'RIA,  a  genus  of  Annelida. 

STYLE.  [Pistil.] 

STYLIDIA'CE/E,  Styleworts,  a  natural  order  of  Plants  belonging 
to  the  epigynous  group  of  Monopetalous  Exogens.  They  are  herbaceous 
plants,  or  under-shrubs,  with  aqueous  juices,  sometimes  having  hairs, 
which  are  simple,  acute,  or  capitate ;  the  stem  and  branches  are  round, 
or  sometimes  they  have  a  scape ;  the  leaves  are  entire,  without  stipules, 
mostly  scattered,  sometimes  whorled,  the  radical  ones  clustered  in  the 
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a,  cutting  showing  corymbose  flowers  and  leaves  ;  h,  flower  showing  irregnlai 
corolla,  tubular  calyx,  and  capitate  hairs  ;  c,  filaments  and  style,  forming  a 
single  column,  with  anthers  covering  stigma  ;  rf,  2-celled  ovary  ;  e,  section  ot 
seed  with  minute  embryo. 

species  which  possess  a  scape ;  the  flowers  are  solitary,  or  arranged  in 
spikes,  racemes,  or  corymbs,  mostly  terminal ;  the  pedicels  have  three 
bracts;  the  tube  of  the  calyx  is  attached  to  the  ovary;  the  limb  is 
2-6-parted,  bilabiate,  or  regular  and  persistent;  the  corolla  is  nionc- 
petalous,  irregular,  5-  or  6-cleft,  imbricated  in  aestivation,  and  late  in 
falling  off ;  there  are  two  stamens,  the  filaments  of  which  are  united 


mi 


STYLIDIUM. 


STYRACEiE. 


with  the  style,  the  whole  formiug  a  single  elongated  column;  the 
anthers  are  1-  or  2-celled;  when  the  latter,  they  lie  over  the  stigma ; 
the  pollen  is  globose,  simple,  sometimes  angular ;  the  ovary  is  2-celled, 
or  sometimes  1-celled  from  a  contraction  of  the  dissepiment,  many- 
seeded,  with  a  single  gland  in  front,  or  two  opposite  ones ;  the  style 
is  one  with  the  filaments,  and  the  stigma,  which  is  simple  or  bifid,  is 
inclosed  and  hidden  by  the  anthers.  The  fruit  is  a  capsule,  with  two 
valves  and  two  cells ;  the  seeds  are  indefinite,  small,  erect,  sometimes 
stalked ;  the  embryo  is  minute,  and  inclosed  within  a  fleshy  somewhat 
oily  albumen.  This  curious  order  of  plants  is  allied  to  Campanulacece 
and  Qoodeniacece,  but  the  peculiar  union  of  its  filaments  and  style 
into  a  single  column  distinguishes  it  at  once.  This  column  possesses 
a  considerable  degree  of  irritability.  [Stylidium.]  There  are  only 
two  genera  of  this  order  known  besides  Stylidium.  They  are  chiefly 
found  in  Australia,  but  species  have  been  discovered  on  the  Himalayas, 
Ceylon,  and  the  South  Sea  Islands.    Their  properties  are  unknown. 

STYLI'DIUM  (a  diminution  of  'stylus,'  a  column),  the  name  of  a 
genus  of  Plants,  the  type  of  the  natural  order  Stylidiacece.  The  essen- 
tial characters  of  this  genus  are :  Calyx  2-lipped ;  corolla  irregular, 
5-parted,  form  of  the  segments  equal,  the  fifth  smaller,  forming  a 
labellum,  which  is  deflected ;  column  consisting  of  filaments  and  style, 
reflexed,  with  a  double  curve  ;  anthers  with  two  lobes  widely  sepa- 
rated ;  stigma  obtuse,  undivided ;  capsule  bilocular,  with  the  dissepi- 
ment sometimes  superiorly  incomplete.  This  is  chiefly  an  Australian 
genus  of  plants,  and  is  remarkable  for  its  gynandrous  structure,  and 
for  the  irritability  of  the  column  formed  by  the  union  of  filaments 
and  style.  Irritability  is  seen  in  many  genera  allied  to  this,  as  in  the 
indusium  of  Qoodcnia.  The  part  which  exhibits  movement  on  being 
excited  is  the  curved  column,  and  the  irritability  is  confined  to  a  small 
portion  only  of  the  column  near  its  base.  In  the  natural  state  the 
column  projects  from  beyond  the  flower,  and  hangs  down  over  the 
smaller  petal  or  labellum,  and  the  irritable  part  of  it  is  in  contact  with 
the  labellum.  The  movement  of  the  column  consists  in  raising  itself 
from  this  deflected  position  to  that  of  perfect  uprightness.  In  the  bud, 
the  column  does  not  possess  this  power,  but  as  the  anthers  develop, 
this  property  of  the  column  increases,  and  is  at  its  greatest  intensity 
at  the  time  of  the  dehiscence  of  the  anthers,  and  entirely  ceases  when 
the  impregnation  of  the  ovules  has  taken  place.  During  this  process 
the  anthers  also  undergo  a  change;  previous  to  dehiscence,  they  entirely 
cover  the  stigma,  but  after  this  process  has  taken  place,  the  stigma  is 
fully  exposed,  and  remains  so.  The  irritability  is  then  developed 
with  the  anther :  it  is  at  its  greatest  height  whilst  the  anther  is  per- 
forming its  function,  and  ceases  with  the  function  of  that  organ.  The 
movement  of  the  column  is  produced  by  external  stimulants  or  the 
application  of  a  solid  body.  Exposure  to  heat  will  erect  the  column, 
and  its  withdrawal  will  cause  it  to  return  to  its  natural  position. 
After  returning  to  this  state,  it  requires  ten  or  fifteen  minutes'  rest 
before  it  will  again  exhibit  irritability.  When  elevated,  the  column 
cannot  be  made  to  return  by  force  to  its  bent  position.  When  the 
movement  takes  place  naturally,  it  is  slow  and  regular,  and  when 
under  the  influence  of  artificial  excitants,  it  occurs  suddenly  and  by 
jerks.  The  final  cause  of  these  movements  is  evidently  connected  with 
impregnation,  and  it  seems  that  the  pollen  is  conveyed  to  the  stigma 
whilst  the  column  is  upright,  which  could  not  be  the  case  whilst  it 
was  dependent. 

The  species  of  this  genus  described  by  Mr.  Brown,  in  his  'Prodromus 
Florae  Novae  Hollandiae,'  are  forty-five  in  number ;  besides  these  there 
are  two  or  three  natives  of  the  East  Indies. 

ST  Y'LIFER,  or  STILIFER  (Broderip),  a  family  of  Pectinibranchiate 
Mollusca.  The  shell  is  hyaline,  turbinated,  the  apex  of  the  spire 
mucronate.  The  aperture  subovate,  acuminated  above.  The  external 
lip  acute  and  sinuated.  Animal  with  the  mantle  thick,  fleshy,  and 
cup-shaped,  covering  the  last  whorls  of  the  shell.  The  proboscis  very 
long  and  retractile.  The  tentacles  round,  thick,  subacuminate,  and 
situate  at  the  base  of  the  proboscis.  Eyes  very  small,  sessile  at  the 
base  of  the  tentacles.  Stem  of  the  branchia  solitary.  Animal  marine, 
penetrating  into  the  integument  of  the  star-fish. 

S.  Astericola  (Brod.). — Mr.  Broderip  states  that  the  arrival  of  this 
species  with  the  soft  parts  had  afforded  data  for  a  generic  character, 
indicating  a  distinct  family  among  the  Pectinibranchiata,  the  form  of 
whose  mantle  differs  from  any  other  genus  of  that  order.  This  mantle, 
which  is  of  a  green  hue,  is  thick,  fleshy,  and  cup-shaped,  with  a  small 
aperture  at  its  base,  and  a  free  posterior  margin,  enveloping  the  soft 
parts  and  the  last  volutions  of  the  shell,  which  has  thus  somewhat 
the  appearance  of  a  small  acorn  set  in  its  cup.  On  the  ventral  aspect 
of  the  mantle  is  the  rudiment  of  a  foot,  and  from  the  small  basal 
aperture  a  retractile  proboscis  (which,  when  exserted,  is  as  long  as 
the  whole  animal)  is  protruded.  At  the  base  of  the  proboscis  are 
two  thick,  round,  somewhat  pointed  tentacula;  and  at  the  base  of 
them  are  the  eyes,  or  rather,  ocular  specks  without  pedicles.  The 
branchia  is  placed  on  a  single  stem.  At  the  base  of  the  proboscis  is 
a  spherical  muscular  stomach,  and  the  intestine  ascends  into  the  spire 
of  the  shell,  where  it  becomes  attached  to  the  liver,  which  in  S.  Asteri- 
cola is  of  an  orange  colour. 

Mr.  Cuming  found  this  elegant  parasite  burrowed  in  different  parts 
of  the  rays  of  the  oral  disc  of  Asterias  Solaris.  It  was  almost  hidden 
from  sight,  so  deeply  does  the  animal  penetrate  into  the  substance  of 
the  star-fish,  in  which  it  makea  a  comfortable  cyst  for  itself,  and 


wherein  it  most  probably  turns  by  the  aid  of  its  rudimentary  foot. 
All  the  specimens  infested  with  these  testaceous  molluscs  appeared  to 
be  in  the  best  health,  though  there  is  reason  to  believe  that  they  feed 
upon  the  juices  of  the  star-fish.  Mr.  Broderip  observes  that  Stylifer 
(with  that  instinct  of  self-preservation  which  is  imparted  to  all  para- 
sites whose  existence  depends  upon  that  of  their  nidus)  appears,  liko 
the  larvae  of  the  ichneumon  tribes  among  insects,  to  avoid  the  vital 
parts ;  for  in  no  instance  did  Mr.  Cuming  find  it  imbedded  anywhere 
save  in  the  rays,  though  some  of  the  individuals  had  penetrated  at 
their  base,  and  very  near  the  disc.  When  extracted,  the  older  shells 
have  the  appearance  of  a  milky-clouded  glass-bubble  :  the  younger 
shells  Mr.  Broderip  found  of  an  unclouded  transparency. 


Stylifer  Astericola.    (Sowerby's  '  Genera.') 
a,  a  portion  of  Asterias  Solaris,  showing  S.  astericola  in  its  cyst ;  6,  a  fine 
specimen  of  Hie  shell ;  c,  d,  views  of  the  upper  and  under  side  of  the  same, 
magnified. 

Mr.  Broderip  remarks  that  Dr.  Turton,  in  the  second  volume  of  the 
'  Zoological  Journal,'  p.  367,  pi.  13,  describes  and  figures  a  shell  under 
the  name  of  Phasianella  stylifcra,  adding  that  he  found  a  dozen  attached 
to  the  species  of  Echinus  esculentus  dredged  up  in  Torbay.  Mr.  Broderip 
observes  that  it  is  clear  that  Dr.  Turton's  shell  is  not  a  Phasianella, 
for  it  is  described  as  having  no  operculum,  and  the  similarity  of  the 
shell  leaves  no  doubt,  when  joined  to  the  parasitic  habits  of  the 
animals,  that  it  is  one  of  the  congeners  of  Stylifer  Astericola.  Mr. 
Broderip  therefore  names  Dr.  Turton's  specimen  <S.  Twtoni. 


Stylifer  Turtoni,  natural  size  and  magnified.    ('  Zool.  Journ.') 

Mr.  G.  B.  Sowerby  furnished  Mr.  Broderip  with  a  third  species, 
which,  though  its  habits  were  unknown  to  the  latter,  he  considers  to 
be  referrible  to  this  genus,  and  he  names  it  S.  subulatus  ;  it  is  so  beau 


Stylifer  subulatus,  natural  size  and  magnified.    (Sowerby's  '  Genera.') 

tifully  transparent,  that  in  fine  specimens  the  columella  can  be  as  dis- 
tinctly seen  as  if  there  were  no  intervening  medium ;  and  its  long 
apex,  which  consists  of  many  close-set  whorls,  is  generally  out  of  the 
perpendicular. 

(Broderip,  in  Sowerby's  Genera  of  Recent  and  Fossil  Shells,  Number 
xxxviii.) 

STYLINA.  [MADREPHYLLIffiA.] 

STYLOCEROS.  [Cervimd.J 
STYLOPORA.  [Madreporjea.] 
STYLOPS.  [Strepsiptera.] 

STYRA'CEiE,  Storaxworts,  a  small  natural  order  of  Plants,  placed 
by  Lindley  in  his  Polycarpous  group  of  Monopetalous  Exogens.  The 
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speoies  are  trees  or  shrubs,  with  alternate  leaves  without  stipules, 
usually  turning  yellow  in  drying.  Tho  flowers  are  axillary,  and  are 
either  solitary  or  clustered  with  membranaceous  bracts.  The  calyx  is 
persistent,  and  has  five  divisions  ;  corolla  with  divisions,  frequently 
differing  from  the  calyx,  and  with  imbricated  icstivation ;  stamens 
varying  in  number,  arising  from  tho  tubo  of  tho  corolla,  with  2-cclled 
anthers ;  ovary  3-5-celled,  with  few  ovules,  a  simplo  stylo,  and  capitate 
Btigma ;  fruit  a  drupe ;  seeds  solitary,  with  tho  ombryo  lying  in  the 
midst  of  albumen.  This  order  is  nearly  allied  to  Ericaccce,  from  which 
it  differs  in  habit,  its  definite  seeds,  and  its  frequently  inferior  ovary. 
It  differs  from  Ebenacece  in  its  stamens  being  perigynous,  in  the 
insertion  of  tho  ovules,  and  its  simplo  style.  It  is  however  an  order 
on  which  there  are  many  different  opinions,  some  referring  all  its 
genera  to  Ebenacecc,  whilst  others  separate  from  it  the  genera  Symplocos 
and  Haksia  as  types  of  distinct  orders. 

Tho  species  are  found  in  the  temperate  and  tropical  parts  of  North 
and  South  America,  and  also  in  Nepaul  and  China.  This  order  is 
chiefly  remarkable,  in  an  economical  point  of  view,  for  furnishing  the 
Storax  and  Benzoin  of  commerce,  which  contain  a  peculiar  acid  called 
the  Benzoic  Acid.  Some  of  the  species  are  used  for  dyeing  yellow,  and 
a  species  of  Ahtonia  is  employed  as  a  substitute  for  tea.  The  various 
species  of  Halcsia  are  the  Snow-Drop  Trees  of  the  Carolinas.  [H  alesia.] 


b  ad  e 

Styrax  officinalis. 


a,  branch  showing  leaves  and  clustered  flowers ;  b,  corolla  opened  with 
perigynous  stamens  and  pistil ;  c,  fruit  covered  with  tomentum  ;  d,  transverse 
section  of  ovary,  showing  three  cells  ;  e,  section  of  seed,  showing  embryo  in  the 
midst  of  albumen. 

STYRAX  (from  o-ripat),  a  genus  of  Plants  forming  the  type  of  the 
natural  order  Styracece.  It  has  a  persistent  campanulate  5-toothed 
calyx ;  monopetalous  deeply 3-7-cleft  corolla;  10  stamens  monadelphous 
at  the  base,  with  linear  2-celled  anthers ;  superior  ovary  with  inde- 
finite ovules,  with  simple  style  and  3-lobed  stigma ;  fruit  a  dry  drupe ; 
seed  with  a  double  testa,  inverted  embryo,  and  fleshy  albumen.  The 
species  are  elegant  trees  and  shrubs,  mostly  covered  with  hairs  having 
a  stellate  form,  with  entire  leaves,  and  white  or  cream-coloured  race- 
mose flowers.  They  are  principally  natives  of  America  and  Asia ; 
one  is  found  in  Europe  and  one  in  Africa. 

S.  officinalis,  Officinal  Storax.  Leaves  ovate,  downy  beneath,  shining 
above ;  racemes  5-6-flowered,  simple,  shorter  than  the  leaves.  It  is 
a  native  of  Syria,  Italy,  and  most  parts  of  the  Levant.  It  is  common 
all  over  Greece  and  the  Peloponnesus,  where  Dr.  Sibthorp  found  it 
retaining  almost  the  same  designation  as  that  given  it  by  Theophrastus 
and  Dioscorides,  the  modern  name  being  TZrovpaKi.  It  was  first  culti- 
vated in  England  by  Gerarde,  but  is  still  a  rare  plant  in  this  country. 
One  of  the  finest  specimens  is  in  the  Botanic  Garden  at  Chelsea,  and 
is  annually  covered  in  May  and  June  with  a  profusion  of  rich  blossoms. 
This  species  yields  the  Storax  admitted  into  the  Materia  Medica  of 
the  London  Pharmacopoeia.  [Styrax,  Arts  &  Sci.  Div.l  There  is 
however  another  Storax  known  in  commerce,  with  which  this  must 
not  be  confounded,  and  which  is  the  produce  of  the  Liquidambar 
tlyracitf.ua,  a  plant  belonging  to  the  natural  order  Balsamacece. 

S.  Benzoin,  Benjamin  Storax,  or  Gum-Benjamin  Tree.  Leaves  ovate- 
oblong,  pointed,  glabrous  above,  downy  beneath ;  racemes  compound, 
almost  the  length  of  the  leaves.  It  is  a  native  of  Sumatra  and  Java. 
It  is  the  plant  which  produces  the  Benzoin,  or  Gum  Benjamin,  of 
commerce '  and  which,  as  well  as  Storax,  is  used  in  medicine. 
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[Hhnzhin,  Arts  &  Sci.  Div.]  Tho  great  consumption  however  of 
tlieso  resins  is  principally  as  inoenso  ia  the  worship  of  the  Roman 
Catholics  and  Mohammedans.  Though  older  botanists,  as  Garcia*, 
Grim,  and  others,  were  acquainted  with  the  tree  that  yielded  I'etizoin, 
Ray  confounded  it  with  the  genus  Lanrus,  and  Linnaeus  with  tho 
genera  Vroton  and  Tcrminalia.  Dryauder  gave  a  correct  account  of 
tho  plant  in  1787,  and  referred  it  to  it*  present  position. 

<S'.  grandifoliux,  Large-Leaved  Styrax.  Leaves  broad,  obovate, 
pointed,  slightly  serrated,  green  above,  downy  beneath  ;  lower  pedun- 
cles 1-flowered,  solitary,  axillary.  It  is  a  native  of  North  America,  in 
woods  and  on  tho  banks  of  rivers  from  Virginia  to  Georgia.  It  is  a 
handsome  shrub,  bearing  white  flowers,  opening  them  in  Juno  and 
August. 

S.  Iwvigatus  and  S.  jnUveridcntus  are  North  Anvrican  species,  and 
are  natives  of  the  woods  of  tho  Carolinas  and  Virginia. 

Several  other  species  are  described  from  South  America,  mostly  from 
Brazil. 

SUBAPLYSIA'CEA,  M.  Do  Blainville's  name  for  the  first  family  of 
his  Monopleurobranchiata. 
SUBER.  [Qcercus.] 

SUBMARINE  FORESTS.  Under  this  term  geologists  class  very 
numerous  accumulations  of  vegetable  matter,  involving  roots,  stems, 
branches,  leaves,  and  fruits  of  trees,  rarely  in  the  attitude  of  growth, 
sometimes  in  the  condition  of  having  fallen,  and  locally  with  the 
appearance  of  having  been  drifted  from  some  distance,  but  all 
occurring  on  the  margin  of  the  sea,  below  the  level  of  high-water, 
and  extending  not  unfrequently  much  beyond  the  low-water  line. 

Subterranean  Forests  is  another  term  for  similar  phenomena,  not 
limited  however  to  any  particular  level,  nor  to  a  close  proximity  with 
the  sea.  The  circumstances  as  to  level,  and  physical  condition  of  the 
neighbouring  regions,  when  these  buried  forests  either  grew  on  or 
were  drifted  to  their  present  repositories,  and  the  changes  in  these 
respects  which  may  have  since  occurred,  are  extremely  worthy  of 
consideration. 

If  we  take,  as  a  mode  of  classifying  these  phenomena,  the  relative 
levels  of  the  buried  forests  and  the  surface  of  the  sea,  we  find  a 
series  of  instances,  beginning  on  high  ground,  and  ending  below  the 
sea.  On  parts  of  the  very  high  ground  at  the  head  of  Glencoe,  we 
see  yet  rooted  in  peaty  soil  the  bases  of  enormous  trunks  of  trees, 
while  far  around,  and  even  in  much  lower  levels,  and  warmer  and 
more  sheltered  situations,  large  trees  are  altogether  wanting.  On  the 
moderate  elevations  between  Kirby  Lonsdale  and  Kendal  are  small 
dried  basins  of  ancient  lakes,  in  which  portions  of  fir-trees  abound ; 
on  the  course  of  many  rivers,  in  fiat  parts  of  valleys,  and  especially 
when  they  approach  the  sea,  as  at  Ferrybridge  on  the  Aire,  and  at 
Stockton  on  the  Tees,  vegetable  accumulations,  peaty  plants,  and 
lacustrine  shells,  hazel-wood,  nuts,  and  large  trees  abound.  In  situa- 
tions where  the  tides  cease  to  have  power,  along  the  sides  of  rivers, 
the  accumulations  of  this  nature  are  locally  enormous,  as  over  the 
large  area  of  Hatfield  Chase  and  Thorn  Waste  in  Yorkshire,  Sedge- 
moor  in  Somersetshire,  and  the  fens  of  Huntingdon  and  Cambridge. 
Finally,  on  reaching  the  actual  sea-shore,  whether  along  the  course  of 
a  great  river,  as  the  Humber  or  the  Mersey,  or  on  the  bare  coast,  as 
in  Lincolnshire,  Yorkshire,  Norfolk,  and  many  parts  of  the  coast  of 
Great  Britain,  we  find  narrow  or  extensive  deposits  of  like  nature, 
both  above  high-water  and  below  low-water  mark.  Generally  in  all 
these  situations,  the  trees,  even  though  not  now  growing  in  the  neigh- 
bourhood, are  of  sorts  that  belong  to  the  same  latitude  and  the  same 
region.  What  might  be  the  circumstances  which  encouraged  -their 
growth  in  ancient  times  is  not  easy  to  be  determined.  Instead  of 
supposing  any  elevation  of  land  since  the  growth  of  trees  in  the  high 
valleys  about  Glencoe,  which,  by  raising  the  surface  to  a  temperature 
too  low,  prevented  their  continued  existence,  it  appears  better  to 
suppose  that  the  duration  of  forests  under  some  constant  conditions 
is  limited.  It  is  only  by  mutual  protection  in  some  cases  that  trees 
rise  to  perfection.  Arriving  from  this  cause  nearly  at  once  to  maturity, 
and  passing  by  equal  stages  to  decay,  it  may  easily  happen,  in  a 
limited  area,  that  a  whole  forest  of  trees  should  perish  and  be  followed 
by  no  successors.  Such  an  occurrence  might  be  accidently  caused  by 
the  alteration  of  the  supply  of  water,  the  growth  of  peat,  addition  of 
sediments,  and  other  causes  of  injury.  Violent  tempests  might 
prostrate  a  forest,  and  affect  the  drainage  of  the  country,  and  thus 
convert  the  area  where  the  forest  grew  into  a  marsh,  a  peat-bog,  a 
buried  forest. 

Suppositions  of  this  nature  have  commonly  been  suggested  by  the 
phenomena  observed  in  various  parts  of  Europe.  De  Luc  adopts 
such  views  regarding  the  buried  pine-forest  of  Bornholm,  which  is 
covered  by  peat  and  surrounded  by  sand-hills.  The  trees  lie  prostrated 
from  the  circumference  toward  the  centre,  not  by  the  force  of  inun- 
dations, but  by  the  violence  of  winds.  ('  Hist,  de  la  Terre,'  v.  222.) 
A  similar  opinion  has  been  entertained  concerning  some  part  of  the 
extensive  levels  of  Hatfield  Chase  in  Yorkshire,  where  in  places  the 
trees  appear  as  if  prostrated  in  a  particular  direction.  Moreover,  in 
examining  the  deposits  of  this  nature  ou  the  shores  of  the  Frith  of 
Tay,  Dr.  Fleming  found  the  clay  below  the  peat  penetrated  by  numer- 
ous roots,  which  are  either  carbonised  or  pyritised. 

But  there  are  other  cases  in  which  the  accumulations  of  buried 
timber  and  peat  may  better  be  supposed  to  have  been  drifted.  This 
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appears  to  be  the  fact  in  the  eastward  prolongation  of  the  great  levels 
of  Hatfield  Chase  along  the  sestuary  of  the  Humber,  and  much  below 
its  level.  De  Luc  supposes  tho  same  thing  in  regard  to  the  peaty 
deposit  of  Rotterdam,  which  rests  on  silt,  as  that  reposes  on  sand. 
He  regards  the  whole  as  drifted  by  the  river  currents,  and  as  accu- 
mulated below  the  river  waters. 

There  are  many  examples  of  the  occurrence  in  one  deposit  of  sand, 
clay,  peat,  timber,  lacustrine  shells,  and  bones  of  quadrupeds.  It  is 
rather  characteristic  of  such  combinations  that  there  is  only  one  layer 
of  peat  with  trees,  that  it  lies  upon  the  clay,  and  that  in  this  clay  are 
the  lacustrine  shells  and  the  bones  of  quadrupeds.  This  general  rule 
applies  to  numerous  small  deposits  on  the  coasts  of  Yorkshire  and 
Lincolnshire,  including  bones  of  deer,  and  to  the  larger  area  of  the 
Irish  peat,  which  yields  the  bones  of  the  gigantic  elk ;  and  is  exem- 
plified in  the  American  deposits  which  contain  the  mastodon.  Beneath 
the  whole  of  these  deposits  frequently  lie  the  gravelly  clays  and  sands, 
with  boulders  of  distant  rocks,  commonly  called  Diluvium.  The 
shells  are  usually  of  existing  species,  the  trees  of  existing  kinds,  but 
the  quadrupeds  (Beaver  and  Irish  Elk  for  instance)  often  of  races 
locally  or  universally  extinct. 

It  has  been  thought  necessary  in  some  cases  to  appeal  to  a  local 
change  of  the  relative  level  of  land  and  sea  for  an  explanation  of  the 
submerged  forests  of  the  English  and  European  coasts  :  sometimes 
this  may  be  avoided  by  assuming  in  ancient  times  a  different  condition 
of  the  tides ;  and  sometimes  it  is  unnecessary,  because  the  trees  may 
be  supposed  to  have  been  transported.  It  should  seldom  be  granted, 
because,  in  the  very  same  district,  the  diluvium  with  its  marine 
shells  may  be  thought  to  be  a  '  raised  beach,'  and  the  submarine 
forests  to  mark  a  real  subsidence  of  the  land.  This  is  the  case  in 
Holderness. 

The  antiquity  of  these  buried  forests  is  often  beyond  the  reach  of 
inference,  but  in  many  inland  districts  the  condition  of  the  trees  is 
such  as  to  have  led  observers  to  believe  they  were  cut  down  or  burned 
down.  In  Hatfield  Chace  ('Phil.  Trans.,'  1701)  many  of  the  trees 
were  thus  destroyed  ;  some  were  evidently  worked  by  the  woodman's 
tools  of  stone  or  wood.  Roman  coins  were  gathered  irom  among  the 
roots  ;  and  in  one  situation  the  ground  below  seemed  to  have  been 
ploughed  in  ridge  and  furrow. 

Examples  of  accumulations  such  as  have  here  been  generalised,  are 
abundant  round  all  the  shores  of  Britain,  and  are  common  in  the 
interior  of  the  island. 

(De  la  Beche,  Geological  Manual ;  Lyell,  Principles  of  Geology ; 
Phillips,  Treatise  on  Geology,  vol.  ii. ;  De  Luc,  Histoire  de  la  Terre ; 
De  la  Pryme,  in  the  Philosophical  Transactions,  abridged  by  Hutton ; 
Transactions  of  the  Cornish  Geological  Society,  dec,  may  be  consulted 
for  details  of  phenomena  and  reasoning  on  the  causes  and  dates  of 
their  occurence.) 

SUBMYTILA'CEA,  M.  De  Blainville's  name  for  his  sixth>mily  of 
Lamellibranchiata. 

The  following  is  a  definition  of  the  Submytilacea : — Mantle  nearly 
as  in  the  Mytilacea,  that  is  to  say,  adherent,  and  slit  throughout  its 
lower  part,  with  a  distinct  orifice  for  the  anu3  and  a  commencement 
of  a  tube  for  respiration  by  means  of  a  particular  disposition  of  its 
posterior  extremity,  which  is  furnished  with  tentacular  papillje ;  a 
large  fleshy  abdominal  mass  for  locomotion,  without  byssus  at  its 
base ;  two  distinct  muscular  impressions. 

Shell  free,  subnacreous,  regular,  equivalve ;  dorsal  hinge  lamellar, 
ligament  external ;  two  muscular  impressions  with  the  paflial  impres- 
sion which  unites  them  not  excavated  backwards. 

M.  De  Blainville  remarks  that  this  family  are  more  or  less  inhabitants 
of  mud,  and  are  locomotive  by  means  of  their  foot. 

He  divides  them  into  two  sections  : — 

1.  The  Limnoconchs  (Limnoderma,  Poli). 
All  these  have  an  epidermis,  are  nacreous,  and  are  inhabitants  of 
fresh  waters.  [Naiads.] 

2.  Species  without  any  evident  epidermis,  not  nacreous, 
and  more  or  less  pectinated. 

These  are  marine. 

Under  this  section  M.  De  Blainville  arranges  but  one  genus,  Cardita. 
Animal  resembling  that  of  the  Fresh- Water  Muscles.  [Naiads.] 

Shell  very  thick,  solid,  equivalve,  often  very  inequilateral ;  umbones 
recurved  forwards ;  hinge  with  two  unequal  oblique  teeth,  one  short 
and  cardinal,  the  other  long,  lamellar,  bent,  and  placed  much  more 
backwards;  ligament  elongated,  subexternal,  and  sunk  into  the  shell; 
muscular  impressions  rather  large  and  very  distinct;  pallial  impression 
narrow. 

M.  De  Blainville  divides  the  genus  into  the  following  sections : — 

A.  Elongated  species,  a  little  notched  or  gaping  at  the  inferior 
border;  umbo  nearly  cephalic;  ligament  hidden.  (The  Mytili- 
cardia.) 

Examples,  Cardita  crassicosta,  Adans.,  '  Seneg.,'  pi.  15,  f.  8; 
Cardita  calyculata,  'Malacol.,'  pi.  69,  fig.  1. 

B.  Oval  species,  with  the  inferior  border  nearly  straight  or  a  little 
convex,  crenulated  and  completely  closed.    (The  Cardiocarditce.) 

Ex.  Cardita  Ajar,  Adans.,  '  Seneg.,'  pi.  16,  f.  2. 
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(7.  Species  nearly  round  or  suborbicular,  with  the  inferior  border 
rounded,  denticulated,  and  more  and  more  equilateral;  the  two 
teeth  shorter  and  more  oblique.    (Genus  Vcnericardia,  Lam.) 
Ex.  Venericardia  imbricata,  '  Malacol.,'  pi.  68,  f.  3. 

D.  Elongated  and  very  inequilateral  species ;  the  umbo  nearly 
cephalic  and  recurved  forwards ;  two  short  cardinal  diverging  teeth 
besides  the  lamellar  tooth ;  ligament  very  long,  little  or  not  at  all 
projecting;  abdominal  impression  sometimes  a  little  directed  back- 
wards.   (Genus  Cypricardia,  Lam.) 

Cardita  calyculata  has  the  shell  oblong,  white,  painted  with  lunate 
brown  spots;  the  ribs  imbricato-squamous ;  the  scales  arched  and 
incumbent. 


Cardita  calyculata. 
a,  -with  the  umbones  turned  towards  the  spectator,  showing  the  lunule. 

Species  of  Cypricardia,  Venericardia,  and  Cardita  occur  fossil  from 
the  Lower  Silurian  upwards.  [Veneridje.] 


Venericardia  {Cardita)  imbricata. 
Fossil  from  Grignon.    A  variety  found  at  Courtagnon. 


SUBOSTRA'CEA,  M.  De  Blainville's  name  for  his  second  family  of 
Lamellibranchiata.  [PectintD2E.] 
SUBULA.  [Entohostomata.J 

SUBULA'RIA  (from  '  subula,'  an  awl,  from  the  form  of  the  leaves), 
a  genus  of  Plants  belonging  to  the  natural  order  Cruciferw,  and  the 
tribe  Subulariea.  It  has  an  oval-oblong  laterally  compressed  pouch, 
with  boat-shaped  valves. 

S.  aquatica,  Awl-Wort,  is  a  little  aquatic  stemless  herb,  with 
fascicular  simple  white  fibrous  roots.  The  radical  leaves  are  linear 
and  awl-shaped,  the  scapes  naked  and  few-flowered,  the  pedicels 
filiform  and  bractless.  It  is  a  native  of  the  colder  parts  of  Europe,  in 
ditches,  lakes,  and  rivulets  with  a  sandy  or  gravelly  bottom.  It  is 
also  found  plentifully  in  the  north  of  England,  Scotland,  and  Ireland. 
Sir  W.  Hooker  and  Sir  J.  E.  Smith  agree  in  stating  that  the  flowers 
always  remain  several  feet  under  water,  even  during  the  time  they  are 
expanded,  so  that,  contrary  to  the  general  rule,  fertilisation  must 
take  place  in  that  element. 

(Babington,  Manual  of  British  Botany ;  Burnett,  Outlines  of  Botany.) 

SUBULICORNES.  [Neuropteba.] 

SUCCI'NEA,  a  genus  of  Pulmoniferous  Gasteropodous  Mollusca, 
belonging  to  the  Colimacea  of  Lamarck  and  the  Limacinea  of  De 
Blainville.    It  is  the  sub-genus  Cochlohydra  of  F^russac. 

The  shell  is  ovate,  rather  elongated,  with  a  large  entire  longitudinal 
aperture,  and  a  short  spire ;  the  outer  lip  is  thin,  and  continuous  with 
the  delicate  sharp-edged  columella ;  the  inner  lip  is  spread  over  a 
part  of  the  body-whorl. 

Cuvier,  who  places  the  genus  between  Chondrus  and  Clausilia, 
remarks  that  the  animal  cannot  withdraw  itself  into  the  shell  entirely, 
and  that  it  may  be  regarded  almost  as  a  Testacella,  with  a  large  shell. 
It  has,  he  remarks,  the  lower  tentacula  very  small,  and  lives  on  the 
herbage  and  plants  on  the  brinks  of  streams,  whence  it  has  been 
considered  as  amphibious.  [Helich>.e.] 

The  most  familiar  species  is  Succinea  putris,  Helix putris  of  Linnrcus, 
which  is  common  in  moist  places,  on  the  banks  of  fresh  waters. 

SUCCINITE.  [Garnet.] 

SUCCORY.  [Cichorium.] 

SUCCULA'T^E,  the  name  of  a  natural  order  of  Plants  in  the 
<  Fragments  of  a  Natural  System  '  of  Liunseus,  adopted  by  Bartling 
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It  includes  those  families  which  aro  romarkablo  for  tlio  succulent 
character  of  their  leaves,  as  Saxifrayacew,  Crasmlaceat,  Ficoidaceat,  &c. 

SUCHOSA'URUS,  a  genus  of  Fossil  Sauriaua  of  tho  Wealdon 
Formation  of  Tilgato. 

SUCKING-FISH.    [Drsoocom ;  Eouineis.] 

SUCTORIA.  [Pulex.] 

SUCTORIA.  [Annkxida.'J 

SUCTORIAL  CRUSTAOKANS.  [Sii'itonostomata.1 
SUGAR  is  a  sweot  soluble  crystallisablo  substance  found  very 
generally  in  plants.  It  differs  from  the  other  assimilablo  secretions  of 
plants  in  its  solubility,  its  sweet  tasto,  and  the  readiucss  with  which 
it  enters  into  fermentation.  Chemists  have  detected  different  kinds 
of  this  substance.  Thus  thero  is  Cane-Sugar,  Grape-Sugar,  Eucalyptus- 
Sugar,  Milk-Sugar,  &c.  There  aro  other  sweot  secretions  of  plants  as 
Mauuite  and  Glycyrrhiiiin,  which  seem  to  be  modifications  of  somo 
common  form. 

The  physiological  action  of  Sugar  seems  to  bo  indicated  by  its 
ready  solubility,  a  property  which  renders  it  easily  conveyablo  from 
one  part  of  the  plant  to  another. 

Sugar  is  found  under  all  circumstances  in  some  plants,  but  in  the 
great  mass  of  the  vegetablo  kingdom  it  presents  itself  at  particular 
seasons.  It  is  found  very  generally  in  tho  seed  during  germination. 
It  appears  that  the  starch  of  the  albumen  of  the  seod  is  converted 
first  into  dextrine  and  then  into  sugar,  whilst  the  embryo  is  growing. 
Here  it  seems  a  provision  for  assisting  the  growth  of  the  tender  tissue 
of  the  germ.  In  this  stage  it  is  obtained  for  the  purposes  of  fermen- 
tation, as  in  the  brewing  of  beer,  where  germinating  barley  is  con- 
verted into  malt  for  the  sake  of  the  sugar. 

Sugar  is  frequently  found  in  considerable  quantities  in  the  sap  of 
trees  previous  to  their  budding.  It  is  found  in  sufficient  quantities 
in  the  sap  of  Acer  saccharinum,  to  be  separated  for  dietetical  purposes 
in  North  America.  The  Common  Birch  (Betula  alba)  contains  so 
large  a  quantity  of  sugar  in  its  sap  that  it  is  employed  in  the  north 
of  England  and  Scotland  for  making  an  effervescing  wine  in  consider- 
able repute.    Many  other  trees  yield  sugar  in  their  sap. 

The  roots  of  many  plants  contain  sugar.  The  Beet-Root  is  exten- 
sively cultivated  in  Germany  and  France  for  the  purpose  of  yielding 
sugar.  The  Turnip,  the  Carrot,  and  the  Parsnip,  are  familiar  instances 
of  roots  which  contain  sugar,  and  which  owe  their  principal  dietetical 
value  to  this  circumstance.  The  roots  of  many  plants  eaten  by 
animals  contain  sugar,  and  are  probably  sought  after  on  this 
account.  Most  of  the  plants  belonging  to  the  natural  family  of  Grasses 
contain  sugar.  The  Saccharum  officinarum  is  the  principal  source  of  the 
sugar  that  is  used  dietetically  in  Great  Britain.  It  is  contained  in  its 
tissues  at  almost  all  seasons  of  its  growth,  but  it  is  present  in  espe- 
cially large  quantities  previous  to  flowering ;  it  is  at  this  stage  that 
the  sap  is  employed  for  the  manufacture  of  sugar.  The  Indian  Corn 
(Zca  Mays)  yields  a  sufficient  quantity  of  sugar  to  render  it  a  profitable 
source  of  manufacture  in  the  United  States  of  America.  Barley,  oats, 
wheat,  rye,  and  rice,  all  contain  sugar  in  their  stems,  and  might  be  cul- 
tivated for  this  purpose  were  they  not  moie  valuable  as  producers  of 
grain.  The  dietetical  value  of  grasses  on  which  cattle  and  horses  are 
fed  depends  in  a  great  measure  on  the  quantity  of  sugar  they  contain. 

Many  of  the  Palm  Tribe  yield  sugar  in  their  sap.  The  Caryola  urens, 
Cocos  nucifera,  and  species  of  Sagus,  are  used  in  tropical  countries  for 
obtaining  sugar. 

Another  source  of  sugar  in  the  vegetable  kingdom  is  the  Fruit. 
Nearly  all  the  fruits  of  plants  eaten  by  man  contain  sugar.  Such  are 
the  grape,  the  orange,  the  pine-apple,  pear,  and  numerous  others. 

The  different  species  of  sugar  have  the  following  composition  : — 

1.  Milk-Sugar    ....    CM  H19  019  +  5  H  O 

2.  Cane-Sugar       .       .       .    .    C„H,  0,  +2H0 

3.  Grape-Sugar  ....    Cla  H10  0,,  +  2  H  0 

4.  Eucalyptus-Sugar     .      .    .    CM  H19  019  +  9  H  0 
Milk-Sugar  is  an  integral  constituent  of  the  milk  of  the  Mammalia, 

and  has  very  rarely  been  met  with  anywhere  else.  It  has  been  said  to 
have  been  detected  in  eggs  during  the  process  of  incubation ;  but  this 
observation  requires  to  be  confirmed.  Cane-Sugar  is  the  most  closely 
related  to  starch  and  dextrine,  differing  from  them  merely  by  one 
equivalent  of  water.  It  is  not  by  any  means  so  widely  distributed  as 
Grape-Sugar,  being  found  in  very  few  plants  besides  the  sugar-cane, 
beet,  and  maple.  Grape-Sugar  is  identical  with  the  sugar  in  honey 
and  in  diabetic  urine,  and  with  the  Glucose  or  fruit  sugar  of  the  French 
chemists.  _  The  uncrystallisable  sugar  which  is  obtained  during  the 
decomposition  of  many  plants,  and  which  is  yielded  by  starch  acted 
on  by  diastase  or  sulphuric  acid,  has  the  same  composition  as  Grape- 
Sugar.  Cane-Sugar  is  not  fermentable.  The  only  fermentable  form 
of  sugar  is  Grape-Sugar ;  and  in  all  cases  where  alcohol  is  formed,  the 
substances  employed  must  pass  into  the  form  of  Grape-Sugar. 

Eucalyptus-Sugar  is  a  species  of  manna  produced  in  Van  Diemen's 
Land  by  various  species  of  Eucalyptus.  Whether  it  is  the  natural  sap 
spontaneously  escaping,  or  whether  it  is  the  sap  extracted  by  the 
locust  and  afterwards  excreted,  is  uncertain.  Its  properties  have  been 
carefully  examined  by  Professor  Johnstone. 

_  There  is  obviously  an  intimate  connection  between  these  different 
kinds  of  sugar,  as  well  as  between  cellulose,  starch,  dextrine,  and  gum. 
They  all  contain  carbon,  in  combination  with  the  elements  of  water. 


As  thoy  all  contain  0„  or  a  multiple  of  it,  they  aro  produced  from 
each  other  by  a  simple  change  depending  on  catalytic  force. 

If  sulphuric  acid  is  allowed  to  act  on  gelatin,  a  species  of  sugar 
containing  nitrogen,  and  termed  Glycocol  or  gelatin  sugar,  in  formed. 
Its  formula  is  C„  H„  N2  O, ;  and  it  is  worthy  of  remark,  that  if 
from  two  of  its  equivalents  wo  deduct  one  equivalent  of  cane  sugar 
we  obtain  tho  elements  of  two  equivalents  of  urea,  or — 

2  (C,  H„  Na  0,)  -  0U  HM  0M  -  3  (C2  II.  N2  OJ. 
This  relation  leads  to  tho  belief  that  sugar  is  a  component  part  of 
the  gelatinous  tissues,  and  when  separated  from  them  it  may  \a 
presumed  to  discharge  the  same  functions  M  when  either  cune-  or 
grape-sugar  is  supplied  with  the  food.  In  other  words,  there  exists 
in  the  substances  yielding  gelatin  a  primary  matter  which  exists 
also  in  cane-sugar.  If  then  substances  or  tissues  containing  gelatin 
are  employed  in  effecting  tho  motamorphosis  continually  occurring 
in  the  animal  body,  this  primary  matter  may  serve  the  same  purpose 
as  cane-sugar  when  supplied  to  feed  the  body.  On  these  grounds 
Mulder  considers  that  gelatin-sugar  should  bo  classed  amongst  tho 
nourishing  substances.  If  gelatin  bo  formed  In  the  animal  body, 
thou  sugar,  either  derived  directly  from  tho  food  or  produced  from 
starch  in  the  alimentary  canal,  may  be  used  for  this  purpose. 

It  is  not  known  in  what  part  of  the  plant  sugar  Is  formed.  Mr. 
Knight  states  that  birch  sap  contains  more  sugar  the  farther  from  the 
root  it  is  collected ;  this  seems  to  prove  that  the  sap,  which  probably 
contains  much  dextrine,  is  changed  into  sugar  as  it  passes  through  the 
cell-walls.  When  sugar  accumulates  in  certain  parts  of  a  plant,  it 
almost  always  remains  in  solution  ;  it  is  however  found  crystallised  in 
some  few  instances,  as  in  tho  nectary  of  Fritillaria  imperialia. 

Closely  allied  in  its  chemical  composition  to  sugar  is  a  peculiar 
substance  to  which  the  term  Mucilage  is  given.  Although  insoluble 
in  water,  it  assumes  the  appearace  of  a  mucilaginous  mass  when  im- 
mersed in  that  fluid.  It  sometimes  accumulates  largely  in  certain 
parts  of  plants,  as  in  the  peiisperm  of  quince-seed,  lint-seed,  &c. ;  it  is 
the  chief  constituent  of  the  gums  tragacanth  and  Bassora,  and  is 
abundant  in  various  roots,  as  for  instance  the  mallows.  According  to 
Mulder's  analysis  it  must  be  represented  by  the  formula  C.,t  Hls)  019. 
It  has  been  shown  by  Schmidt  that  mucilage  when  digested  with 
dilute  sulphuric  acid  is  converted  into  sugar.  Hence  it  supplies  a  link 
to  the  following  series  of  analogous  substances  : — 

Grape-Sugar  and  Fruit-Sugar  C21  H2l  024 

Cellulose  and  Soluble  Imilin    .....    C,4  H2l  Oal 
Starch,  Dextrin,  Gum,  Insoluble  Inulin,  and  Lichen- 
Starch   C2,  HI00M 

Mucilage,  Milk-Sugar,  and  Eucalyptus-Sugar   .       .    C„t  Hia  019 

Cane-Sugar  ■      .      .    .    C21  Hls  01S 

In  its  physical  characters,  the  product  of  the  mucous  membrane  of 
the  animal  body  resembles  vegetable  mucilage.  Owing  to  their  insolu- 
bility in  water,  both  these  substances  serve  to  cover  denuded  parts  of 
animals,  and  thus  they  are  both  suited  to  lessen  or  prevent  the 
influence  of  acrid  matters  on  the  tender  parts  of  the  animal  frame. 
It  is  for  this  reason  that  the  mucilage  of  salep,  tragacanth,  &c,  may 
be  made,  in,  certain  diseased  conditions,  to  supply  temporarily  the 
want  of  animal  mucus.  In  chemical  composition  they,  are  perfectly 
distinct,  as  animal  mucus  contains  nitrogen.  The  mucus  of  ths 
animal  body  seems  however  to  differ  according  to  the  organs  by  which 
it  is  produced.  (Day's  edition  of  Simon's  '  Animal  Chemistry,'  voL  iL 
p.  78,  note.) 
SUGAR-CANE.  [Saccharum.] 
SUGAR-SQUIRREL.  [Marsupiata.] 

SU'IDiE,  a  family  of  Pachydermatous  Animals,  including  the  various 
forms  of  Swine. 

The  Swine  have  on  each  foot  two  large  principal  toes  shod  with 
stout  hoofs,  and  two  lateral  toes  which  are  much  shorter  and  hardly 
touch  the  earth.  The  incisor  teeth  are  variable  in  number,  but  the 
lower  incisors  are  all  levelled  forwards.  The  canines  are  projected 
from  the  mouth  and  recurved  upwards.  The  muzzle  is  terminated  by 
a  truncated  snout  fitted  for  turning  up  the  ground,  and  the  stomach  is 
but  little  divided. 

Cuvier  remarks  that  the  skull  of  a  hog  is  nearly  a  quadrangular 
pyramid,  the  palatine  surface  of  which  is  almost  perpendicular  to  the 
base,  represented  by  the  occiput.  The  nasal  bones  occupy  the  upper 
part  of  the  muzzle ;  their  base  is  slightly  widened ;  the  other  extremity 
advances  a  little  pointedly  above  the  nasal  aperture.  The  intermaxil- 
laries  ascend  rather  obliquely  to  one-third  of  the  length  of  the  nasal 
bones,  and  carry  at  their  extremity  the  peculiar  bone  which  supports 
the  snout  The  orbit  is  round,  and  well  defined  (cerae")  by  an  advance 
of  the  frontal  and  the  two  post-orbital  apoph\  ses ;  the  portion  formed 
by  the  frontal  especially  is  well  marked.  Between  the  two  it  is  nearly 
the  sixth  of  a  circle,  not  closed.  The  frontals  descend  in  front  of  the 
orbit  more  than  a  fourth  of  the  length  of  the  muzzle  before  they 
encounter  the  nasal  bones.  The  lachrymal  bone  occupies  a  rather 
large  rhomboidal  space  upon  the  cheek.  The  two  lachrymal  holes  are 
pierced,  the  upper  one  on  the  border  itself,  the  other  a  little  in  front 
of  the  border  of  the  orbit  In  tho  orbit,  the  lachrymal  descends  to 
the  upper  border  of  the  vault  of  the  sub-orbital  canaL  The  jugal  bone 
is  articulated  to  the  whole  width  of  the  lachrymal  bone.  It  is  elevated, 
and  the  suture  with  the  temporal  bone  behind  the  post-orbital 
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apophysis  descends  at  first,  and  afterwards  becomes  horizontal.  The 
zygomatic  apophysis  of  the  temporal  bone  ascends  a  little,  and  rises  to 
a  point  backwards  above  the  auditory  meatus.    The  temple  is  well 
marked  by  a  parietal  crest,  which  goes  to  the  occipital  without  touching 
its  congener;  so  that  the  occiput  is  truncated  squarely  above  where 
it  widens  a  little.    The  palate  is  prolonged  a  little  behind  the'  origiu 
of  the  zygomatic  arches.    The  palatine  bone  advances  no  farther  than 
just  before  the  last  molar  tooth.    It  is  prolonged  a  little  on  each  side 
where  it  terminates  in  form  of  a  tubercle  between  the  two  pterygoid 
wings.   It  ascends  into  the  orbit,  showing  nothing  there  but  a  process 
(languette)  by  no  means  large,  which  pushes  forward  into  the  internal 
walls  of  the  suborbicular  canal.    The  internal  pterygoid  apophyses 
are  distinct  from  the  body  of  the  bone,  high  and  narrow,  and  termi- 
nated in  a  hook.    The  external  apophyses  at  least  equal  them,  make 
one  with  the  body  of  the  bone,  and  also  terminate  in  a  hook.    In  the 
temple  the  posterior  sphenoid  is  nearly  reduced  to  the  anterior  surface 
ot  the  external  pterygoid  apophyses.    It  articulates  itself  with  the 
temporal  bone,  does  not  touch  the  frontal  except  with  its  point 
and  does  not  reach  the  parietal.    The  anterior  part  occupies  most 
space  there,  and  it  permits  nevertheless  the  frontal  bone  to  descend 
in  front  of  it  till  it  reaches  the  palatine,  and  even  to  bend  itself  back 
to  enter  into  the  vault  of  the  suborbital  canal  between  the  maxillary 
and  the  palatine  bones.    The  temporal  bone  raises  itself  rather  high 
in  the  temple,  where  its  parietal  suture  curves  downwards.  It  occupies 
a  part  of  the  occiput  on  each  side,  and  its  suture  comes  iu  front  of  the 
base  of  the  mastoid  apophysis,  which  is  very  long,  very  pointed,  and 
entirely  belonging  to  the  occipital  bone.   The  tympanic  cavity  (caisse)  is 
a  very  projecting  tubercle,  not  to  say  pointed,  in  front  of  this  apophysis 


of  the  anterior  sphenoid  to  the  posterior  is  a  double  canal,  which  goeg 
into  the  thickness  of  the  vomer.  The  posterior  foramen  lacerum,  the 
stylo-mastoidian,  and  the  condyloidiau,  are  very  much  approximated 
near  the  mastoid  apophysis.  At  the  interior  one  may  see  that  the 
frontal  and  sphenoidal  sinuses  are  very  much  extended,  and  narrow 
the  cerebral  cavity  a  good  deal.  The  first-named  sinuses  extend  to 
the  occiput.  The  sella  ascends  nearly  vertically  to  sustain  the  optic 
nerves  The  bony  tentorium  only  exists  on  the  sides ;  it  does  no 
more  than  pass  upon  the  petrous  bone.  The  ethmoidal  fosset  is  very 
/UU.  i  °f  moderate  Bi*e.  divided  by  a  very  salient  crest,  and 
riddled  with  numerous  holes.  The  area  of  the  cerebral  cavity  is  only 
bait  that  of  the  cranium,  as  it  appears  externally,  so  much  is  it 
aUfv2!n  y  *  great  sinusea  whicil  exist  oven  to  the  occiput. 
Different  Suidce  offer  more  or  less  variations  in  the  length  of  the 

The  Wild  Boar  (Sus  Scrofa,  Linn.)  has  the  face  longer  and  the  skull 
less  elevated;  the  domestic  pig  of  Europe  has  the  cranium  slightly 
more  elevated,  and  the  face  still  sufficiently  long ;  the  Siamese  Pig  has 
the  face  shorter,  the  cranium  more  convex  in  the  frontal  region  and 
larger  in  proportion.  ' 

The  Masked  Boar  of  Africa  differs  from  the  European  boar  in  having 
its  zygomata  extending  more  outwards  and  taking  a  more  horizontal 
direction,  and  especially  by  a  great  elevated  apophysis,  above  the 
alveolus  of  the  canine  tooth,  and  ascending  obliquely  so  as  to  leave  a 
canal  between  it  and  the  maxillary  bone.  It  terminates  by  a  great 
rugged  tubercle,  and  the  nasal  bone  opposite  to  a  similar  tubercle  It 
is  to  these  two  prominences  that  the  great  warts  or  mamillee,  which 
give  this  animal  so  hideous  an  aspect,  adhere. 

The  Babyrussa,  or.Babiroussa,  when  compared  with  a  Siamese  Hog 
of  the  same  size,  has  the  cranium  longer  in  proportion  to  the  muzzle 
the  orbit  more  advanced,  the  temporal  fossae  more  approximated  on 
the  cranium,  the  zygomatic  arch  longer  and  ascending  less  suddenly 
backwards,  and  the  tympanic  cavities  much  longer. 


Skull  of  nog,  seen  in  profile.  (Cuvier.) 

It  receives  a  very  long  and  very  narrow  auditory  meatus,  which  com- 
mences very  high  behind  the  posterior  base  of  the  arcade.  Its  cavity 
is  very  small,  and  the  whole  of  its  apparent  volume  consists  only  of 
cellular  osseous  substance.  The  glenoid  facet  is  projecting,  and  much 
WLd-6£  than.it;  i3  long-  between  the  arcade  and  the  tympanic  cavity, 
which  last  is  early  ossifi.'d  in  its  convex  portion,  and  seemed  to  Cuvier 
to  belong  to  the  temporal  bone,  from  which  it  is  not  separated  even  in 
the  foetus,  but  the  petrous  bone  (rocher)  is  long  distinguishable  :  this 
last  does  not  appear  externally.  The  two  frontal  bones  unite  together 
early,  and  the  two  parietals  still  earlier :  there  is  no  interparietal  in 
those  subjects  which  have  seen  the  light.  The  suborbital  hole  is  rather 
large,  above  the  fourth  molar,  nearly  in  the  middle  of  the  maxillary 
bone.  Its  canal  opens  widely  in  the  orbit,  at  the  ordinary  place.  The 
lachrymal  holes  have  been  already  noticed.  There  is  below  the  orbital 
surface  of  the  orbital  bone  a  deep  hollow  without  issue,  the  use  of 
which  was  unknown  to  Cuvier.  At  the  upper  vault  of  the  orbit  is  a 
suborbital  hole,  which  conducts  to  an  aperture  pierced  on  the  front. 
The  orbital  hole  is  near  the  suture  with  the  anterior  sphenoid.  The 
analogous  holes  to  the  spheno-  and  pterygo-palatine  bones  are' in  the 
suborbital  canal.  The  last  enters  the  palate  opposite  the  penultimate 
molar.  The  optic  and  spheno-orbital  holes  are  approximated  as  ordi- 
narily, and  rather  large.  The  oval  aperture  is  separated  by  the  whole 
external  pterygoid  apophysis,  the  direction  of  which  is  transversal. 
It  is  common  to  the  sphenoid  and  temporal  bones,  and  is  only  separated 
by  a  small  bony  ridge  from  a  large  carotidian  hole,  which  answers  in 
part  to  the  internal  side  of  the  tympanic  cavity.    Under  the  junction  j 


Skull  of  Babyrussa. 

The  peculiar  character  of  the  Ethiopian  Boar  (Phacochcerus)  con- 
sists in  the  retreat  of  the  eyes  and  the  relative  smallness  of  the 
temporal  fossae,  the  necessary  consequence  of  that  retreat ;  in  the 
enormous  development  of  the  base  of  the  zygomatic  arches ;  and  in 
the  width  of  that  part,  as  well  as  in  the  interval  between  the  orbits. 
The  alveoli  of  its  enormous  canines  form  a  projection  on  each  side  of 
the  muzzle,  which  is  terminated  by  two  small  peculiar  bones  that 
unite  the  extremities  of  the  nasal  to  those  of  the  intermaxillary 
bones,  and  which  correspond  to  the  single  bone  carried  on  the  extremity 
of  the  intermaxillaries  in  the  Common  Hog.  The  tympanic  cavities 
are  small,  terminated  in  a  point.  The  basilary  part  has  between  them 
a  hook  projecting  on  each  side,  and  in  front  are  two  very  deep  and 
very  remarkable  fossa  prolonging  the  vault  of  the  back  nostrils,  and 
hollowed  principally  in  the  sphenoid  bone. 

The  Peccary  approximates  more  to  the  Babyrussa  than  to  the 
Siamese  Hog,  but  its  muzzle  is  still  shorter;  the  tympanic  cavities 
are  rounded  and  cellular ;  its  mastoid  apophyses  are  very  short  and 
directed  backwards ;  its  palate  is  prolonged,  narrowing  as  it  retires, 
more  backward  than  its  molars.  Its  glenoid  facet  is  very  different 
from  that  of  the  hog,  and  fenced  (cerne"e)  in  front  and  behind  as  in 
some  of  the  Carnivora. 

Cuvier  remarks  that  the  relationship  of  the  Suidce  with  the  Carni- 
vora is  very  close,  indeed  that  there  is  no  difference  in  the  anterior 
part  of  the  cranium.  Take,  says  he,  the  head  of  an  Opossum  (Sarigue) 
for  example;  shorten  the  cranium;  widen  the  orbits  and  parietal 
crests ;  raise  the  occiput,  shortening  at  the  same  time  the  basilary 
part  and  the  back  nostrils,  and  you  will  only  require  the  differences 
of  projection  of  some  parts,  the  presence  of  an  external  pterygoid 
apophysis,  the  direction  downwards  of  the  curvature  of  the  zygomatic 
arch,  &c,  to  arrive  at  the  head  of  a  Hog.  In  the  pterygoidian 
and  neighbouring  parts,  the  Kangaroo  approaches  it  still  nearer. 

The  dentition  of  the  Hog  has  its  characters  and  laws,  like  that  of 
all  other  animals.    The  normal  number  of  its  teeth  is  six  incisors 


Ml 


SUIDvE. 


on 


('  OsHcmcns 


those  of  any  Ruminant  of  its  proportions,  by  reason  of  the  brevity  of 
tlioir  bodic-H,  and  the  width  of  their  transverse  apophyses,  especially  of 
those  of  tho  penultimate  one.  The  body  of  the  vertebra  in  not  no 
convex  in  front  as  in  the  KiiininantH.    ('  O.-Hcmcns  Fondle*.') 

Tho  number  of  the  vertebrae  appears  to  be  liable  to  considerable 
variation.    (Kyton,  '  Proc.  of  ZmL  Society,'  1837.) 

The  other  parts  of  the  internal  organisation  of  the  Suid'R  need  DO 
detailed  description.  In  tho  Museum  of  the  College  of  Surgeons  in 
London  is  a  preparation  of  tho  stomach  of  DioOtyltt  torqwitm,  which 
is  remarkable  for  having  three  compartments. 

Linnaous  placed  the  genus  Sus  between  Hippopotamus  and  Rhino- 
ceros, in  his  order  Bcllucn,  which  order  stands  between  those  of  Pecora 
and  C'ete,  in  his  last  edition  of  the  'Systema  Naturao.' 

Cuvier  arranges  the  Cochons  (Sus,  Linn.)  under  his  ordinary  Pachy- 
dermia. This  genus  comprises  tho  sub-genera  tins,  Phacoch'f.rus,  and 
Dicotyles,  and  stands  between  Mppopolamus  and  Anoplolherium,  which 
last  is  followed  by  Rhinoceros. 

Illiger  arranges  Sus  as  the  only  genus  of  his  Seligera,  his  last 
family  of  his  fifth  order  Multungula,  which  order  is  immediately  pre- 
ceded by  the  Nasuta,  consisting  of  the  genus  TopWui.  The  Solidun- 
gula  immediately  follow  the  Multungula. 

Dr.  J.  E.  Gray  makes  the  Suina  a  sub  family  of  the  Elcphardidu:. 
He  includes  in  it  the  following  species,  of  which  specimens  exist  in 
the  British  Museum  : — 


two  canines,  and  fourteen  molar  teeth  in  each  jaw. 
Poiiilee.') 


Teeth  of  Hog.    (F.  Cuvier.) 

The  extremities  of  the  hog  have  much  relationship  to  those  of  the 
Ruminants  [Ruminantia],  especially  of  the  Sheep  and  the  Stag. 

The  Spine  of  the  Shoulder-Blade,  as  in  the  Horse,  is  nearly  at  an 
equal  distance  from  the  anterior  and  posterior  border  ;  whilst  in  the 
Ox  and  Stag  it  is  much  nearer  to  the  anterior  edge.  This  spine,  as  in 
the  Horse  again,  is  lowered  before,  and  more  projecting  at  its  upper 
third,  where  it  forms  a  hook  bent  backwards.  In  other  respects,  it  is 
wider  in  the  upper  part  than  that  of  the  Horse,  its  coracoid  tubercle 
is  less  projecting,  and  its  articular  surface  higher  than  it  is  wide. 
The  great  tuberosity  of  the  Humerus  is  very  high,  as  in  the  Ruminants-;" 
but  it  is  notched  by  a  large  re-entering  arch ;  the  bicipital  groove  is, 
on  the  internal  side,  narrower  and  deeper ;  the  whole  upper  part  of 
the  head  of  the  bone  is  narrower  in  proportion.  The  Ulna  is  wide 
and  depressed,  with  a  ridge  on  its  anterior  surface,  forming  with  the 
internal  edge  a  long  hollow  surface,  by  which  in  advancing  age  it  is 
ec  ldered  to  the  radius.  In  the  Ruminants  it  is  more  compressed  and 
much  more  slender.  In  the  Peccary  it  is  soldered  sooner  and  more 
completely  than  in  the  Hog.  Tho  Carpus  much  resembles  that  of 
Ruminants,  with  this  difference,  that  the  trapezoidal  remains  a  longer 
time  distinct  from  the  great  bone.  Nevertheless,  no  bone  has  a  per- 
fect resemblance,  and  on  comparison  the  difference  will  de  detected, 
although  it  cannot  be  expressed  in  words. 

The  differences  of  the  Femora  are  also  very  difficult  to  be  expressed 
verbally.  The  head  is  more  elevated  and  more  convex  towards  the 
upper  part  than  that  of  any  Ruminant.  The  great  trochanter  is  wider 
and  a  little  notched  ;  the  projecting  ridge  which  goes  from  one  to  the 
other  trochanter  is  more  rounded ;  the  internal  edge  of  the  rotular 
pulley  ascends  less  than  the  other,  which  is  the  contrary  of  the  struc- 
ture in  the  Ruminants  ;  the  notch  between  the  condyles  is  narrower 
and  pointed  forwards,  &c.  The  Tibia  is  easily  recognised,  because  it  is 
shorter,  has  its  lower  head  squared  and  not  narrowed  from  behind 
forwards,  and  has  no  articulation  with  the  fibula.  The  principal 
difference  of  the  Tarsus  rests  on  the  small  wedge-shaped  bone,  on  the 
vestige  of  the  fifth  toe,  and  in  the  scaphoid  remaining  distinct  from 
the  cuboid  bone.  The  astragalus  tends  to  that  of  the  Ruminants  by 
the  form  of  the  pulley  of  the  lower  head.  The  metacarpal  bones, 
metatarsals,  and  toes,  cannot  be  confounded  with  those  of  any  other 
animal,  and  their  characters,  partly  visible  externally,  are  known  to 
all  naturalists,  or  will  be  easily  defined  by  them.  It  need  only  be 
remarked,  that  in  the  Peccary  the  two  middle  bones  of  the  meta- 
carpus and  metatarsus  are  soldered  into  a  Cannon,  as  in  the  Rumi- 
nants, and  that  the  only  vestige  in  this  animal  of  the  external  toe  on 
the  hind  foot  is  a  small  flattened  stylet,  applied  against  the  base  of  the 
cannon  bone. 

The  Cervical  Vertebra;  of  the  Hog  are  not  easily  confounded  with 
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Sus  fasciatus,  the  Striped  Boar. 

S.  Scrofa,  the  Boar. 

S.  Papuci>sis,  the  B6ne. 

<S'.  Indicus.  the  Indian  Wild  Boar. 

Bdbirussa  Alf.n-us,  the  Babirussa. 

Choiropotamus  Africanus,  the  Bosch- Vark. 

Phacochcerus  jEthiopicus,  the  Valke- Vark,  or  Emgallo. 

P.  JEliani,  the  Haruji,  or  Hallup. 

Dicotyles  Tajacu,  the  Peccary,  or  Tajacu. 

D.  labiatus,  the  Tagnicate. 

We  now  proceed  to  give  some  account  of  the  more  remarkable  forms 
in  this  list. 

Sus  Scrofa,  Linn.,  S.  Aper,  Briss.,  the  Wild  Boar,  Le  Sanglier  of  the 
French,  is  still  an  inhabitant  of  many  of  the  temperate  parts  of  Europe 
Mid  Asia,  but  no  longer  exists  in  a  natural  state  in  the  British  Islands. 
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The  Wild  Boar,  which  is  too  well  known  to  need  description,  and  of 
which  living  individuals  are  to  be  seen  in  the  gardens  of  the  Zoological 
Society,  Regent's  Park,  harbours  in  the  most  solitary  places  in  retired 
forests.  His  lair  is  generally  in  some  wild  and  remote  spot,  not  far 
from  water,  and  commanding  by  some  devious  path  access  to  the  open 
country.  The  young,  or  Marcassins,  as  they  are  termed  by  the  French, 
are  striped  with  longitudinal  bands. 

Throughout  Europe  the  boar  wa3  held  in  high  estimation  as  a  beast 
of  chace.  Nobles,  princes,  and  even  kings,  delighted  to  take  the  field 
with  the  boar-spear,  and  peril  their  persons  in  hunting  this  fierce 
animal.  In  our  own  country,  where  it  formerly  rioted  in  the  dense 
forests  which  have  now  vanished  before  the  inroads  of  an  increasing 
population,  the  loss  of  his  eyes  was  the  punishment  inflicted  by 
William  the  Conqueror  on  him  who  was  convicted  of  killing  a  wild 
boar.  In  the  vast  forest  which  so  late  as  Henry  II.'s  time  stood  on 
the  north  side  of  London,  were  stags,  fallow-deer,  wild  boars,  and 
bulls.  In  the  '  Leges  Wallicaj '  it  appears  that  Howel-dda  gave  per- 
mission to  his  grand  huntsman  to  chace  the  boar  from  the  middle  of 
November  to  the  beginning  of  December.  In  Europe  the  boar-spear 
has  given  way  to  the  rifle  ;  but  in  India,  where  the  field  is  taken  on 
horseback,  the  spear  is  still  used,  and  hog-hunting  appears  to  be  one 
of  the  most  exciting  of  the  wild  sports  of  that  land  of  the  sun. 

An  attempt  was  made  by  Charles  I.  to  restore  this  noble  game  to 
England,  and  he  turned  out  several  wild  boars  in  the  New  Forest ; 
but  the  civil  wars  were  no  friendly  times  for  the  experiment,  and  they 
were  all  destroyed.  More  recently  General  Howe  procured  some  wild 
boars  and  sows  from  Germany,  and  turned  them  into  the  forests  of 
Walmer  and  Alice  Holt,  or  Ayles  Holt,  "  to  the  great  terror  of  the 
neighbourhood,"  as  White  says,  in  his  '  History  of  Selborne "  and,  at 
one  time,  a  wild  bull  or  buffalo  :  but  the  country  rose  upon  them,  and 
destroyed  them." 

The  senses  of  the  Hog  are  acute,  especially  that  of  smelling.  The 
broad  snout  ploughs  up  the  herbage ;  and  not  a  root,  an  insect,  or  a 
worm,  escapes  the  olfactory  sense.  If  fairly  treated,  it  is  by  no  means 
a  dirty  animal ;  but  it  is  too  often  styed  up  in  its  own  filth.  There 
are  few  more  pleasing  scenes  in  the  farm-yard  than  a  well  laid-out 
piggery  properly  kept  The  animal  itself  is  anything  but  stupid,  and 
is  capable  of  strong  attachment  where  kindness  is  shown  to  it.  That 
it  is  docile  the  number  of  learned  pigs  proves ;  and  still  more  tho 
famous  sporting  sow,  that  went  regularly  out  with  the  gun,  and 
stood  her  game  as  staunch  as  any  pointer.  It  is  said  that  the  Hog 
is  trained  on  the  Continent  to  hunt  for  truffles.  [Hoo,  in  Arts  axd 
Sc.  Div.] 

Babirussa,  F.  Cuv.  — F.  Cuvier  has  separated  this  form  from  Sust 
relying  upon  characters,  one  of  the  principal  of  which  is  the  upward 
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direction  of  the  alveolus  of  the  upper  canine  tooth,  which  is  enor- 
mously developed,  ascending  upwards,  and  curving  back  upon  itself ; 
the  first  upper  grinding-tooth  is  a  false  molar,  and  the  first  two  below 
have  the  same  character.  The  canines  of  the  lower  jaw  form  long, 
and,  as  compared  with  the  other  tusked  Suidm,  slender  tusks,  as  the 
animal  advances  in  age. 
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Teeth  of  Balirttssa. 

B.  Alfurus,  the  Babirussa ;  Sus  Babirussa  of  Linnaeus;  Le  Baby- 
roussa  of  Buffon ;  Le  Sanglier  des  Indes  Orientales  of  Brisson ;  and 
Le  Cochon  Cerf  of  Lesson  and  other  French  authors. 

The  Babirussa  stands  high  upon  its  rather  slender  legs.  The  skin, 
which  is  of  a  grayish  tint,  inclining  to  fawn-colour  on  the  belly,  is 
very  thinly  furnished  with  hair.  The  upper  tusks  come  through  the 
skin  of  the  muzzle,  and  form  nearly  a  circle  directed  backwards,  often 
touching  the  skin  again  on  their  downward  curvature.  The  females 
are  smaller  than  the  males,  and  are  without  these  tusks. 


Babirussa,  male.  (From  an  individual  in  the  Gardens  of  the  Zoological 
Society  of  London.) 

Piso,  in  his  edition  of  the  '  Natural  and  Medical  History  of  East 
India,'  by  Bontius,  remarks,  that  sedulous  as  Bontius  was,  he  had  made 
no  mention  of  this  animal.  Piso  however  supplies  the  deficiency,  and 
gives  in  the  page  no  very  bad  figures  of  the  animal  and  of  its  skull. 
In  the  frontispiece  however,  where  the  Babirussa  occupies  a  con- 
spicuous place  in  the  foreground,  the  painter  has  evidently  had  the 
Hog-Deer  in  his  mind,  and  has  taken  a  few  liberties  with  the  animal's 
muzzle,  aspect,  and  bearing,  though  the  tusks  are  tolerably  correct, 
lengthening  its  neck  not  a  little.  The  Indians,  Piso  tells  us,  ascribe 
these  animals  to  a  union  of  the  Hog  and  the  Deer.  He  says  that  they 
are  only  found  in  the  island  of  Bourou,  30  miles  distant  from  Amboyna. 
He  add?,  that  the  Babirussa  is  swift  and  fierce,  and  that  its  flesh  is 
highly  prized  (interdelicias  expetita)  by  both  natives  and  foreigners. 


It  still  inhabits  the  marshy  forests  of  the  islaud  of  Bourou,  and  is 
said  to  be  abundant  in  the  Moluccas,  and  a  few  other  islands  of  the 
Indian  Archipelago. 

F.  Cuvier  has  given  very  good  figures,  and  a  lively  description 
of  two  males  and  females  brought  to  France  in  the  Astrolabe,  and  kept 
in  the  Paris  Menagerie.  The  female  was  much  younger  and  more 
active  than  the  male,  which  was  aged  and  very  fat,  and  spent  his  short 
life  in  eatiug,  drinking,  and  sleeping.  The  female  bred  once  after  her 
arrival  in  Europe.  When  the  male  retired  to  rest  she  would  cover 
him  completely  over  with  litter,  and  then  creep  in  under  the  straw  to 
him,  so  that  both  were  concealed  from  sight.  They  died  of  diseased 
lungB  about  three  years  after  their  arrival. 

The  lower  tusks  must  be  formidable  weapons,  though  not  so  des- 
tructive as  those  of  some  of  the  other  Suidae.  In  old  individuals  the 
upper  tusks  can  hardly  inflict  a  wound :  they  may  perhaps  ward  off 
the  bushes  from  the  eyes  of  the  animal  as  it  rushes  through  the  thick 
cover  of  its  retreats. 


Head  of  Babiruiia,  seen  in  profile,    a,  male  ;  b,  female. 

Sus  Papuensis,  the  BSne  of  the  natives  of  New  Guinea,  is  described 
as  being  remarkable  for  its  small  stature  and  its  agreeable  and  slender 
form.  The  canines  of  the  upper  jaw  are  very  small,  and  nearly  of  the 
same  form  as  the  incisors  ;  the  bristles  are  rather  thick,  short,  yellow, 
and  brownish  below,  white  above  and  annulated  with  black ;  the  tail 
is  very  short.  The  young  (Marcassins)  are  of  a  brown  colour,  more 
or  loss  deep,  with  five  rather  bright  fulvous  stripes  upon  the  back. 

The  length  of  the  Papuan  Hog  is  three  feet.  It  is  common  in  the 
forests  of  New  Guinea,  and  the  Papuans  highly  esteem  its  flesh,  which 
the  French  found  excellent.  The  natives  catch  the  young  in  the  woods 
in  order  to  rear  them  in  a  kind  of  domestication. 

M.  Lesson  remarks  that  the  S.  Papuensis  has  many  points  of  analogy 
with  the  Peccaries,  and  seems  to  be  intermediate  between  them  and 
the  True  Hogs. 

Phacochcerus  (Phascochosrus,  F.  Cuvier). — Feet  formed  like  those  of 
the  True  Hogs ;  two  triquetrous  incisors  above,  six  small  ones  below  ; 
tusks  lateral  and  directed  upwards,  very  large ;  molars  composed  of 
enamelled  cylinders  inclosing  the  osseous  substance  and  joined 
together  bj  a  cortical  substance  ;  very  large  fleshy  warts  or  wens  on 
the  cheeks  ;  tail  short. 
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F.  Cuvier  remarks  that  we  have  here  arrived  at  a  system  of 
dentition  entirely  different  from  that  of  the  True  Hogs  (Sangliers), 
and  which  announces  animals  endowed  with  a  particular  nature,  and 
much  more  herbivorous  than  omnivorous.  Nevertheless,  in  the  loco- 
motive organs  the  True  Hogs  and  the  Phacochceres  bear  the  greatest 
resemblance  to  each  other,  and  have  accordingly  been  united  in  the 
same  genus,  as  far  as  these  organs  served  for  the  principal  basis  of  the 
formation  of  generic  groups.  At  present,  he  observes,  but  two 
Phacochceres  are  known,  and  one  has  incisors,  whilst  the  other  appears 
to  be  deprived  of  them.  We  have  seen,  he  remarks,  that  in  the 
Pachyderms  there  is  but  little  regularity  in  the  number  of  the  teeth ; 
and  he  inquires  whether  this  may  belong  to  the  nature  of  these 
animals,  or  to  lacunae  which  it  has  not  been  given  to  us  to  fill  up ; 
a  question  which  he  will  not  decide.  Therefore  he  does  not  separate 
these  animals. 

F.  Cuvier's  plate  is  taken,  as  far  as  regards  the  upper  jaw,  from  a 
Phacochcere  without  incisors,  and,  as  relates  to  the  lower  jaw,  from 
a  Phacochcere  furnished  with  those  teeth ;  and  he  remarks  that  the 
discs  of  the  last  molars  of  the  first  are  smaller  and  less  numerous 
than  those  of  the  last  molar  of  the  second  ;  he  concludes  by  inquiring 
whether  this  may  be  a  specific  character. 

P.  jEliani,  ^Elian's  Wart-Hog,  is  a  native  of  the  North  of  Africa. 
It  is  at  all  ages  provided  with  incisors  in  the  upper  and  lower  jaw, 
and  therefore  is  in  the  most  marked  manner  distinguished  from  the 
Wart-Hog  of  the  Cape.  Another  distinction  is,  that  the  Cape  Wart- 
Hog  has,  according  to  F.  Cuvier,  only  three  molars  in  the  upper  and 
lower  jaws;  whereas,  P.  jEliani  always  presents  four  in  the  upper 
jaw.  But  there  ought  to  be  hesitation  in  admitting  this  last  mark 
of  distinction  to  be  of  much  weight,  because  the  anterior  molars  are 
disposed  to  decay. 

Further,  if  a  line  be  drawn  from  the  hind  part  of  the  head,  as  far 
as  the  most  prominent  part  of  the  nasal-bone,  there  will  be  found  in 
P.  Mliani  a  sinus,  the  depression  of  which  falls  in  the  middle  of  the 
line.  This  very  place,  in  the  case  of  the  Wart-Hog  of  the  Cape,  rises 
to  an  arched  prominence  ;  aud  there  are  other  differences. 

The  skin  is  of  an  earthy  colour,  scantily  bristled.  A  mane  which 
extends  along  the  neck  and  the  back  arises  between  the  ears ;  the 
single  hairs  of  it  are  frequently  10  inches  long.  All  the  bristles, 
those  of  the  mane  included,  are  light-brown.    They  have  not  each  a 
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Teeth  of  Phacochcerut. 
a,  last  molar  tooth,  side  view.    (F.  Cuvier.) 

separate  root,  but  three  or  six  bristles  form  one  tuft,  and  have  one 
common  root.  The  whole  body,  with  the  exception  of  the  back, 
appears  rather  bare.  The  head  is  broad  along  the  brow,  which  is 
rather  depressed  ;  the  eyes  are  small,  and  situated  vary  high  up ; 
there  is  a  depression  below  the  eyes,  and  near  the  cheek  is  a  wart, 
which,  as  compared  with  a  smaller  one  alongside  the  cheek,  may  be 
called  the  larger  wart.  These  warts  are  formed  of  thickened  skinny 
tissue,  and  they  are  smaller  than  in  the  species  from  the  Cape.  A 
whisker  of  white  hair  curling  upwards  runs  along  tho  lower  edge  of 
the  lower  j;iw.  The  eyes  are  small,  eye-lashes  blackish,  eye-brow 
bristles  long  and  black,  and  under  the  eyes  is  a  tuft  of  bristles.  Ears 
cut  obliquely  at  the  lower  part  of  the  external  edge,  and  the  whole 
margin  bordered  with  white  bristly  hair.  Tail  nearly  bare,  thin,  and 
with  a  tuft  of  hair.  On  the  fore  feet  a  piece  of  thick  hard  pro- 
tuberant skin. 


low  bushes  and  forcBts.  It  crcopa  ou  itn  bent  fore  feet  in  quart  cf 
food,  and  in  this  posture  digs  up  tho  roots  of  plants  (of  which  iu 
food  is  supposed  to  consist)  with  its  enormous  cauino  teeth.  The 
hind  legs  push  the  body  forward  as  it  moves  in  this  posture. 

P.  Aithwjiicui,  tho  Muck  Park,  or  African  Wart-Hog,  differs  from 
the  last  in  the  larger  size  of  its  warts,  and  the  more  singular  form  of 
its  head.  Some  fine  specimens  are  now  living  (1855)  iu  tho  Gardens 
of  tho  Zoological  Society,  Regent's  Park. 

Dicotyles,  Cuv. — Intermediate  toes  larger  than  in  Sun,  and  touching 
the  ground.  CanineH  of  tho  ordinary  form,  not  protruding  from  the- 
mouth.  Incisors  and  molars  resembling  those  of  Sun.  A  glandular 
opening  on  the  loins,  Kecreting  a  fetid  humour.  No  tail.  Tho  two 
great  bones  of  the  metacarpus  and  those  of  tlio  metatarsus  united 
together. 

Dental  Formula  :— Incisors,  -  j  Canines,        ;  Molars,         =  38. 
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Wart-Hog  (Phacochanu  JEliani).  (Riippcll.) 

This  species  was  found  by  M.  Ruppell,  first  in  Kordofan,  and  more 
frequently  afterwards  on  the  eastern  slope  of  Abyssinia.    It  haunts 


Teeth  of  Dicotyles.    (F.  Cuvier.) 

Of  this  form,  now  so  well  known  by  means  of  our  zoological 
societies  and  publications,  there  are  two  species,  D.  torquatus  and 
D.  labiatus. 

D.  torquatus,  The  Collared  Peccary.  In  Hernandez  we  find  a  figure 
and  two  descriptions  of  this  species  under  the  names  of  Quauhtla 
Coymatl,  Quapizotl,  Aper  ilexicanus,  by  which  'Jo.  Fabri  Lyncei 
Descriptio 1  is  headed  ;  and  of  Coyametl,  or  Quauhcoyametl,  '  quoniam 
est  montanus,'  by  Fernandez.  Both  notice  the  gland  on  the  loins  ; 
and  tho  latter,  who  repeats  the  Mexican  names  fi^t  above  stated, 
remarks  that  it  is  fierce  and  truculent  when  first  taken,  but  mild 
when  tamed,  "  et  amicus  domesticis,  habeturque  in  deliciis."  The 
flesh  he  describes  as  similar  to  ordinary  pork,  but  harder  and  not  so 
sweet,  and  the  food  of  the  animal  as  consisting  of  acorns,  roots,  "  and 
other  mountain  fruits,"  as  well  as  of  worms,  earthworms,  and  other 
creatures  of  the  same  sort  that  are  bred  in  lacustrine,  moist,  and 
marshy  places.  These  Mexican  Hogs,  he  adds,  lay  waste  the  culti- 
vated fields,  if  they  are  not  driven  from  them,  go  iu  droves,  and  when 
domesticated  are  fed  on  the  same  esculents  as  the  Common  Hogs. 

The  Collared  Peccary  has  been  bred  in  a  state  of  domestication  in 
South  America  and  in  some  of  the  West  Indian  Islands ;  but,  not- 
withstanding the  favourable  accounts  given  of  its  flesh  by  the  author 
whom  we  have  last  quoted,  it  is  out  of  all  comparison  inferior  to  that 
of  the  Common  Ho?,  both  in  flavour  and  fatness.  The  comparative 
infertility,  too,  of  the  Peccary,  which  only  produces  two  young  at  a 
birth,  is  at  once  a  bar  to  its  superseding  the  domestic  pig,  whkh  is 
equally  fertile  in  all  climates  where  it  has  been  introduced^  The  gland, 
too,  is  highly  objectionable,  making  the  animal,  neat  and  tiirn  as  it 
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generally  is,  a  nuisance  in  life,  and  flavouring  tLo  flesh,  unless  removed 
immediately  after  death.  D'Azara  however  seems  to  have  revelled  in 
its  scent  as  a  perfume ;  and  Tyson  and  others  appear  to  have  considered 
it  agreeable  enough.  Those  which  we  have  seen  in  captivity  have 
been  positively  offensive ;  and  the  Peccaries  seem  to  have  affected  the 
olfactory  organs  of  Buffon,  Sonnini,  and  indeed  all  other  modern 
authors,  in  the  same  disagreeable  way.  This  species  is  the  Patira 
of  Sonnini,  and  the  Taytdtou  of  D'Azara,  according  to  Mr.  Bennett. 

It  is  found  in  Mexico  and  nearly  the  whole  of  South  America,  where 
they  haunt  the  thickest  and  greatest  forests,  dwelling  in  hollows  of 
trees  or  earths  made  by  other  animals.  Not  common  in  the  vicinity 
of  villages,  to  which  they  are  bad  neighbours,  devastating  the  crops 
of  maize,  potatoes,  sugar-canes,  and  manihot. 

D.  lahiatiis,  the  White-Lipped  Peccary.  D'Azara  appears  to  be  the 
first  who  distinguished  the  two  species  of  Peccaries,  which  are  both 
confounded  by  Linnams  under  the  common  name  of  Sua  Tajacu. 
Indeed  the  old  writers  above  quoted  seem  to  have  fallen  into  the 
same  error ;  for  it  is  very  improbable  that  the  Collared  Peccary  only 
was  known  when  they  wrote.  Cuvier,  who  first  gave  the  scientific 
specific  names  now  used,  states  that  Bicotyles  labiatus  is  the  Taytdtou, 
Tajassou,  &c,  as  well  as  the  Tagnicati  of  Azara.  It  is  larger  than  the 
Collared  Peccary,  which  is  seldom  more  than  three  feet  long,  and 
rarely  weighs  more  than  60  lbs. ;  whereas  the  White-Lipped  Peccary 
often  measures  three  feet  and  a  half  in  length,  and  sometimes  weighs 
100  lbs.  The  last-named  species  is  thicker  and  stouter,  the  legs 
ore  shorter,  and  the  snout,  which  is  longer,  has  its  termination  more 
expanded.    Its  prevailing  hue  is  brown,  and  the  lips  are  white. 

The  secretion  from  the  gland  in  this  species  has  been  said  to  be 
inodorous.^  This  could  not  be  said  of  the.  White-Lipped  Peccaries 
exhibited  in  the  Gardens  of  the  Zoological  Society  of  London,  though 
they  were  perhaps  somewhat  less  offensive  than  tbe  Collared  Peccaries. 

Mr.  Bennett  says,  "unlike  the  former  species,  tbe  White-Lipped 
Peccaries  congregate  in  numerous  bauds,  sometimes  amounting,  it  is 
said,  to  more  than  a  thousand  individuals  of  all  ages.  Thus  united 
they  frequently  traverse  extensive  districts,  the  whole  troop  occupying 
an  extent  of  a  league  in  length,  and  directed  in  their  march,  if  the 
accounts  of  the  natives  are  to  be  credited,  by  a  leader,  who  takes  his 
station  at  the  head  of  the  foremost  rank.  Should  they  be  impeded  in 
their  progress  by  a  river,  the  chief  stops  for  a  moment,  and  then 
plunges  boldly  into  the  stream,  and  is  followed  by  all  the  rest  of  the 
troop.  The  breadth  of  the  river  or  the  rapidity  of  the  current  appears 
to  be  but  trifling  obstacles  in  their  way,  and  to  be  overcome  with  the 
greatest  facility.  On  reaching  the  opposite  bank,  they  proceed  directly 
on  their  course,  and  continue  their  march  even  through  the  planta- 
tions which,  unfortunately  for  the  owners,  may  happen  to  lie  in  their 
•way ;  and  which  they  sometimes  completely  devastate  by  rooting  in 
the  ground  for  their  favourite  food,  or  devouring  such  fruit  as  they 
find  there.  If  they  meet  with  anything  unusual  on  their  way,  they 
make  a  terrific  clattering  with  their  teeth,  and  stop  and  examine  the 
object  of  their  alarm.  When  they  have  ascertained  that  there  is  no 
danger,  they  continue  their  route  without  further  delay ;  but  if  a 
huntsman  should  venture  to  attack  them  when  they  are  thus  assembled 
in  large  numbers,  he  is  sure  to  be  surrounded  by  multitudes,  and  torn 
to  pieces  by  their  tusks,  if  he  is  so  unwise  as  to  neglect  his  -only  chance 
of  escape,  which  consists  in  climbing  a  tree,  and  thus  getting  fairly  out 
of  their  reach.  The  smaller  bands  are  by  no  means  equally  courageous 
and  always  take  to  flight  at  the  first  attack." 

M.  Lesson  remarks  that  this  species  have  been  nowhere  more  parti- 
cularly observed  than  in  Paraguay. 

In  Guyana,  Sonnini  was  surrounded  by  a  herd  of  Peccaries,  exas- 
perated at  the  havoc  made  among  them  by  the  fusils  of  himself  and 
his  companions.  Betaking  himself  to  a  tree,  he  beheld  at  his  ease 
how  they  encouraged,  by  their  grunts  and  rubbing  snouts  together 
those  which  were  wounded  from  the  shots  above,  still  maintaining 
their  ground  with  bristles  erect  and  eyes  fiery  with  rage.  They  some- 
times stood  an  incessant  fusillade  of  two  or  three  hours  before  they 
quitted  the  battle-field  and  left  their  dead  to  the  conquerors.  After 
such  encounters  comes  the  festival  of  the  travellers.  A  great  gridiron 
so  to  speak,  of  sticks  fixed  in  the  ground,  and  some  three  feet  in 
height,  with  numerous  small  branches  laid  on  it  in  a  transverse  direc- 
tion, is  got  ready.  On  this  sylvan  cooking-apparatus  the  pieces  of 
Peccary  pork  are  broiled  over  a  slow  fire  kept  up  during  the  night, 
bonnim  dwells  enthusiastically  on  these  forest  feasts,  to  which  he 
looks  back  with  regret. 

Specimens  of  the  Choiropotamus  Africanus  are  now  living  (1855)  in 
the  Gardens  of  the  Zoological  Society,  Regent's  Park 

Fossil  remains  of  this  family  have  been  found  in  the  second  division 
(Miocene  of  Lyell)  and  the  third  and  fourth  divisions  (Pliocene  of 
byeli)  of  the  tertiary  deposits.  In  the  first  of  these  divisions  are  to 
be  noticed  the  three  species  of  Sus  found  in  the  Epplesheim  sand. 
qttta  SW1Ue  occur  frequently  in  the  bone-caverns  and  bone-breccia 
bUbA,  a  genus  of  Natatorial  Birds  belonging  to  the  family  Pele- 
canidcE.  [Pelecanid*:.]  It  has  the  following  characters  :— Bill  strong 
long,  lorniing  an  elongated  cone  very  large  at  its  base,  compressed 
towards  the  point,  which  is  slightly  curved ;  edges  of  the  mandibles 
serrated;  the  angle  of  the  gape  behind  the  line  of  the  eyes  Face 
and  throat  naked ;  nostrils  basal,  linear,  hidden.  Legs  short,  strong 
placed  rather  backward ;  three  toes  in  front,  one  behind  articulated 


to  the  inner  surface  of  the  tarsus,  all  four  toes  united  by  membrane  ; 
claw  of  the  middle  toe  pectinated.  Wings  long,  first  quill  feather  tin) 
longest.    Tail  cuneiform. 

S.  alba,  the  Gaunet,  or  Solan  Goose,  Fou  de  Bassan  of  the  French. 
It  is  the  S,  Bassan  of  many  authors.  This  bird  is  a  constant  resident 
on  the  British  coast.  It  breeds  in  large  numbers  at  Lundy  Island,  off 
the  coast  of  Devon,  the  west  of  Ireland,  the  Isle  of  Ailsa,  and  'the 
Bass  Rock  in  the  Frith  of  Forth. 

They  form  their  nests  in  a  mass  of  weeds  and  grass.  They  lay  one 
egg.    Gaunets  feed  exclusively  on  fish. 

The  Gannet  is  found  in  the  Baltic,  on  the  west  coast  of  Norway,  at 
the  Faroe  Islands,  and  Iceland.  On  the  coasts  of  America  they  are 
found  from  Labrador  to  Carolina.  It  is  also  included  iu  the  birds  of 
Madeira  and  South  Africa. 

In  the  adult  bird  the  bill  is  of  a  horny  grayish-white  ;  the  edges 
serrated,  the  naked  skin  of  the  face  blue;  iris  of  a  pale  straw-colour; 
the  head  and  neck  buff-colour;  all  the  rest  of  the  plumage  white', 
except  the  wing  primaries,  which  are  black  ;  the  line  of  the  bones  of 
the  legs  and  toes  in  front  green,  the  other  portions  of  the  bones  and 
the  connecting  membranes  almost  black.  The  whole  length  of  the 
bird  is  about  34  inches,  from  the  breast  to  the  end  of  the  first  quill- 
feather,  which  is  the  longest,  19  inches.  The  young  have  the  appear- 
ance of  the  young  of  the  Red-Throated  Diver,  but  the  structure  of 
the  foot  will  prevent  them  from  being  taken  for  each  other. 

(Yarrell,  History  of  British  Birds.) 

SULCULEOLARIA.  [Acaleiui.e] 

SULPHUR,  an  elementary  substance,  occurring  abundantly  in  an 
uncombined  form  on  the  surface  of  the  earth.  It  occurs  also  in  com- 
bination with  various  metals,  forming  sulphurets  and  sulphates  (iron, 
copper,  lead,  mercury). 

Native  Sulphur  is  found  in  acute  octahedrons,  and,  secondary  to 
this  form,  with  imperfect  octahedral  cleavage.  It  also  occurs  massive. 
The  colour  and  streak  of  sulphur  is  yellow,  sometimes  orange-yellow- 
lustre  vitreous.  Transparent  to  translucent.  Hardness  P5  to  2*5. 
Specific  gravity  2  07.  It  is  easily  distinguished  by  burning  blue,  and 
emitting  a  sulphur  odour. 

The  great  repositories  of  sulphur  are  either  beds  of  gypsum  and 
the  associated  rockB,  or  the  regions  of  active  or  extinct  volcanoes.  In 
the  valley  of  Noto  and  Mazzaro  in  Sicily,  at  Conil  near  Cadiz  in  Spain, 
Bex  in  Switzerland,  and  Cracow  in  Poland,  it  occurs  in  the  former 
situation.  Sicily  and  the  neighbouring  volcanic  islands,  Vesuvius  and 
the  Solfatara  in  its  vicinity,  Iceland,  Teneriffe,  Java,  Hawaii,  New 
Zealand,  Deception  Island,  and  most  active  volcanic  regions,  afford 
more  or  less  sulphur.  The  native  sulphur  of  commerce  is  brought 
mostly  from  Sicily,  where  it  occurs  in  beds  along  the  central  part  of 
the  south  coast  and  to  some  distance  inland.  It  is  often  associated 
with  fine  crystals  of  sulphate  of  strontian.  It  undergoes  rough  purifi- 
cation by  fusion  before  exportation,  which  separates  the  earth  and  clay 
with  which  it  occurs.  Sixteen  or  seventeen  thousand  tons  are  annually 
imported  from  Sicily  into  England  alone.  Sulphur  is  also  exported 
from  the  crater  of  Vulcano,  one  of  the  Lipari  Islands,  and  from  the 
Solfatara  near  Naples. 

It  is  also  found  in  the  United  States  of  America,  on  the  Potomac, 
and  in  districts  where  sulphuretted  hydrogen  is  evolved  from  mineral- 
springs. 

Sulphuric  Acid  is  said  to  occur  in  the  waters  of  the  Rio  Vinagro  in 
South  America,  also  in  Java,  and  at  Lake  de  Taal  or  Luzon  m  the 
East  Indies.  Sulphuric  acid  has  been  detected  in  the  fumes  of 
volcanoes. 

(Dana  Manual  of  Mineralogy.) 

SULPHUR-WORT.  [Peucedanum.1 

SUMACH.  [Rhus.] 

SUN-BIRDS.  [Cinnyrid^:.] 

SUN-DEW.  [Droseea.] 

SUN-FISH.  [Orthagoriscus.] 

SUN-FLOWER,  the  English  name  of  a  genus  of  Plants  called  ffelian- 
thus,  from  r)\ios,  the  sun,  and  &i>6os,  a  flower.  Two  reasons  have  been 
assigned  for  giving  the  plants  of  this  genus  this  name  :  fir»t,  the  resem- 
blance of  the  large  disc  and  ray  of  their  flowers  to  the  sun;  and  second, 
the  tendency  of  these  flowers,  in  a  stronger  degree  than  in  other  plants, 
to  present  their  face  to  the  sun.  From  this  circumstance,  the  French 
Tournesol,  Italian  Girasole,  and  English  Turnsol  have  been  given. 
This  is  a  genus  consisting  of  very  stately  herbaceous  plants,  and  con- 
taining upwards  of  40  species,  all  of  which  are  indigenous  to  America. 
It  belongs  to  the  natural  order  Composite,  and  has  the  following 
characters  : — Head  composed  of  many  flowers,  the  flowers  of  the  ray 
being  ligulate  and  neuter,  the  flowers  of  the  disc  tubular  and  herma- 
phrodite ;  involucre  irregularly  imbricated,  the  outer  scales  foliaceous, 
the  inner  ones  scaly ;  receptacle  plane  or  convex,  covered  with  oblong 
acute  scales;  tube  of  the  corolla  of  discoid  flowers  short,  5-toothed; 
style  appendiculated.  Fruit  an  achenium  compressed  laterally  ;  pap- 
pus in  the  form  of  two  lanceolate  acute  deciduous  scales.  The  leaves 
are  opposite,  sometimes  superiorly  alternate,  and  either  entire  or 
toothed.  The  whole  plant  is  scabrous  or  villous.  The  flowers  are 
solitary,  and  of  a  yellow  or  orange  colour. 

H.  annuus,  Annual  Sun-Flower,  is  an  herbaceous  annual  plant  with 
thick  rough  stems  from  6  to  20  feet  in  height ;  leaves  "alternate, 
petiolate,  nearly  heart-shaped,  crenulatcd  or  dentated,  rough.  The 
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hands  aro  large,  from  one  to  two  feet  in  diameter,  and  composed  of  a 
multitude  of  flowers  of  a  beautiful  yellow  colour,  terminal,  solitary, 
inclined,  the  disc  vertical  unci  oftcnest  facing  the  south.  This  species 
is  the  largest  of  the  genus.  It  is  indigenous  in  Mexico  and  Porn  ;  it 
was  early  introduced  into  Europe  after  the  discovery  of  America,  and 
has  since  been  very  generally  cultivated  in  gardens,. on  account  of  its 
very  large  and  handsome  yellow  flowers.  The  plant  however  in 
Europe  never  attains  the  height  nor  the  flowers  the  sine  they  do  in 
their  native  soil  and  climate.  The  albumen  of  the  seeds  of  this  plant 
contains  a  large  quantity  of  oil ;  and  it  has  been  proposed  to  cultivate 
it  for  the  sake  of  obtaining  this  oil,  which  is  very  palateable,  and 
might  be  used  for  the  tablo.  Cows  and  oxen,  horses,  sheep,  pigs, 
rabbits,  and  poultry  are  all  fond  of  it.  When  torrified  in  the  same 
manner  as  the  seeds  of  coffee  they  make  an  agreeable  drink,  which 
may  be  used  as  a  substitute  for  that  article. 

H.  multiflorus,  Many-Flowered  Sun-Flower,  is  not  so  high  a  plant 
as  the  last,  nor  are  its  flowers  so  large.  It  has  vivacious  roots,  which 
produce  numerous  herbaceous  stems,  which  aro  branched  and  rough  ; 
its  leaves  are  alternate,  petiolato,  dentated,  the  inferior  ones  are  heart- 
shaped,  the  superior  oval  and  acuminate;  the  heads  of  flowers  are 
numerous  and  not  inclined.    It  is  a  native  of  Virginia. 

H.  tuberosus,  Tuberous  Sun-Flower,  or  Jerusalem  Artichoke.  This 
latter  name  is  a  barbarous  corruption  of  the  Italian  Girasole,  this 
Bpecies  having  been  introduced  into  Europe  at  the  Faruese  Garden  at 
Rome,  whence  it  was  originally  distributed.  The  roots  are  com- 
posed of  a  number  of  oblong  tubercles,  very  large  and  fleshy,  reddish 
outside  and  white  within,  resembling  a  potato ;  the  stems  are  herba- 
ceous and  upright ;  the  leaves  are  alternate  and  opposite,  petiolate, 
oval,  rough  ;  the  bends  of  flowers  aro  yellow,  and  small  compared 
with  the  two  preceding  species.  It  is  a  native  of  Brazil.  In  France 
it  is  also  known  by  the  name  of  Topinambour  and  Poire  do  Terre. 
According  to  Braconnot  and  Payen,  the  tubers  do  not  coutain  fecula, 
but  a  vegetablo  principle  called  Inuliu  or  Dahlin.  These  tubers, 
when  cooked,  form  a  good  substitute  for  potatoes,  and  by  some  are 
even  preferred. 

Some  of  the  species  secrete  a  resinous  juice,  which  is  found  to 
exude  from  the  various  organs  of  the  plant.  This  is  most  observable 
in  the  H.  thurifcr,  in  which  the  resinous  matter  runs  down  the  stem. 
This  is  sometimes  observed  to  occur  in  the  flowers  of  H.  annuus. 
The  II.  Indicia  of  Linnaeus  and  our  gardens  is  probably  only  a 
variety  of  //.  annuus,  and  is  not  a  native  of  India,  as  its  name  would 
imply.  This  last  species,  according  to  Dr.  Royle,  is  cultivated  by  the 
natives  of  India  for  the  purpose  of  obtaining  oil  from  its  seeds. 

SUN-ROSE.  [Helianthemum.] 

SUN-STONE.  [Felspar.] 

SURF-DUCK.  [Ducks.] 

SURIANACEiE,  the  name  given  to  a  supposed  order  of  Plants  repre- 
sented by  a  solitary  species,  Suriana  maritima,  found  on  the  coast  of  all 
tropical  countries.  It  is  a  woody  plant,  with  alternate  leaves  without 
6tipules  ;  hairs  capitate,  pointed.  Flowers  racemose  ;  calyx  5-parted, 
slightly  imbricated ;  petals  the  like  number,  equal,  shortly  clawed ; 
stamens  indefinite,  hypogynous,  placed  in  a  single  row  ;  filaments 
subulate,  anthers  roundish,  incumbent,  bursting  internally  by  two 
longitudinal  fissures;  carpels  5,  distinct,  attached  to  a  very  short 
gyuobase,  1-celled,  with  two  ascending  collateral  ovules ;  styles  rising 
from  near  the  base  of  the  carpelsj  stigmas  simple;  pericarp  woody. 
Seed  solitary,  erect,  compressed.  Iu  some  respects  it  may  be  compared 
with  Coriariactas  and  Crauesbills,  but  its  annular  embryo  is  so  pecu- 
liar as  to  indicate  a  somewhat  different  relationship ;  and  this  indeed 
has  led  Dr.  Wight  to  suggest  au  affinity  to  Phytolaccads. 

(Liudley,  Vegetable  Kingdom.) 

SURIRELLA.  [Diatomace.e.] 

SU'RNIA.  [Sbugxiub.] 

SUZANNITE,  Sulphato-Tricarbonate  of  Lead,  a  Mineral  occurring 
crystallised  in  two  forms,  namely,  au  acute  rhomboid  and  a  right 
rhombic  prism.  Cleavage  of  both  forms  perpendicular  to  the  axis, 
and  very  distinct.  Colour  white,  gray,  pale  yellow,  or  green.  Streak 
white.  Hardness  25.  Transparent,  translucent.  Specilic  gravity  62 
to  64.  It  is  found  at  Lead-Hills,  in  Scotland.  Its  analysis  by  Brooke 
gives — 

Carbonate  of  Lead  72  5 

Sulphate  of  Lead      ......  27'5 
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SWALLOW-HAWK.  [Falconidj:.] 

SWALLOW  TRIBE,  Hirundinidie,  a  family  of  Insectivorous  Birds, 
in  which  the  powers  of  flight  are  very  highly  developed,  but  which 
have  the  feet  comparatively  weak. 

Belon  placed  the  Swallows  at  the  end  of  his  birds,  immediately 
following  his  Petit  Mouchet,  or  Moineau  de  Haye,  which  is  engraven 
with  a  tl  v  in  its  mouth.  Brissou  arranges  the  Swallow,  together  with 
the  Goat  sucker  [Goat-Suckers]  in  his  eighth  order,  consisting  of 
birds  which  have  the  bill  very  small,  compressed  horizontally  at  its 
base,  and  hooked  at  its  end,  its  aperture  being  larger  than  the  head. 
This  order  stands  between  that  containing  [/pupa  and  Promcrups  and 
that  containing  Tanagra  and  the  Finches. 

The  genus  Hirundo  is  placed,  in  the  twelfth  edition  of  the  'Systema 
Naturae,'  between  Cajn-imulgus  and  Pipra,  in  the  second  division  of  the 
Passeres,  namely,  Curvirostrcs,  '  maudibul.  superior,  apice  incurvata.' 
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In  Latham's  method  it  also  appears  in  the  second  section  of  the  Panax*, 
which  if  characterised  much  iu  the  same  way.  In  Laeopo  le'a  arrange- 
ment, Hirundo  uud  Caprimulgus  form  hii  third  ord'-r  of  birds  (first 
Hub-elast  and  first  sub  division)  with  '  Bee  tres  court,'  standing  between 
the  antecedent  order,  consisting  of  those  with  the  'Bee  droit  ct  menu  ' 
(tho  last  genus  of  which  is  MotacUta)  anil  the  succeeding  one,  com- 
prising birds  with  '  Bee  arqucV  the  fintt  genus  of  which  is  Olaucopit, 
M.  Dumdril  arranges  the  Swallows  in  his  sixth  family  (Planiroslres  or 
Qmalorampkc<)  of  tho  Passeres.  Meyer's  Ckeluloncs  (his  sixth  order) 
consist  of  Hirundo,  Cypselus,  and  Caprimulgus.  The  name  genera 
appear  in  Illiger's  method  as  his  family  Iltantcs,  the  last  of  his  order 
Ambulatores.  In  Ouvier's  system  the  Swallows  and  Goatsuckers, 
including  Podargut,  form  his  family  Pissirostrcs,  which  stands  between 
the  Bentirostres  and  Coniroslres.  M.  Vieillot's  Chelidons  are  placed 
between  his  Baccivores  and  his  Myotheres,  in  his  second  tribe  (Anito- 
dactyli).  M.  Temmiuck's  eighth  order,  embracing  the  Swallows  and 
Goatsuckers,  stands  between  the  orders  consisting  of  the  Kingfishers 
and  tho  Pigeons.  In  M.  Latreillc's  method  the  first  genus  of  the  first 
family  (Latiroslres)  of  his  second  order  (Passereaux)  contains  the  Goat- 
suckers and  Swallows. 

Mr.  Vigors  states  that  the  families  which  compose  the  first  tribe 
(Pissirostrcs)  of  his  second  order  (Insessores)  are  distinguished  from 
those  of  all  the  other,  except  the  Tcnuirostres,  by  their  habit  of  feed- 
ing on  the  wing.  From  the  l  itter,  or  the  Suctorial  Birds,  which  meet 
them  at  one  of  the  extremes  of  the  tribe,  and  of  which  the  typical 
families  feed  also  on  the  wing,  they  are  distinguished,  he  observes,  by 
their  animal  food,  which  they  take  by  their  bills  or  in  the  gape  of  their 
mouths;  while  the  Tenuiroitres  live  chiefly  upon  vegetable  juices, 
which  they  extract  with  their  tongue.  "  The  Pissirostrcs,"  says  Mr. 
Vigors  in  continuation,  "  depending  so  much  on  the  powers  of  their 
wings,  exhibit  a  proportional  deficiency  in  the  strength  of  their  legs. 
These  members  are  not  only  shorter  and  weaker  than  in  the  other 
Perchers  (the  typical  families  of  the  Tenuirostres  here  again  being 
excepted,  which  correspond  with  them  iu  this  particular  also),  but 
they  have  their  external  toes  iu  general  to  such  a  degree  united  with 
the  internal,  for  the  most  part  as  far  as  to  the  second  phalanx,  that 
they  are  deprived  of  the  free  play  of  the  joint;  and  the  bird  is  thus 
rendered  nearly  incapable  of  using  its  legs  in  walking,  or  for  any  pur- 
pose besides  that  of  mere  perching.  But  even  in  this  particular  a  group 
of  the  typical  family  appears  deficient;  for  the  toes  of  the  genus 
Cypselus,  being  all  placed  iu  front,  seem  to  assist  the  bird  only  in 
suspending  itself,  where  other  birds  would  perch.  All  the  families  of 
the  tribe  aro  again  united  by  a  striking  conformity  in  their  mode  of 
nidification.  They  deviate  from  the  manners  of  the  Perchers  in 
general  in  forming  their  nests  on  the  ground ;  or  if,  like  some  of  the 
Hirundinidw,  they  choose  elevated  situatious  for  that  purpose,  they 
build  up  the  exterior  of  their  nests  with  earth  cemented  into  a  solid 
substance,  and  thus  preserve  a  similarity  in  their  construction  to  those 
nests  which  are  actually  formed  on  the  ground.  The  two  typical 
groups  of  this  tribe  may  be  observed  to  be  separated  from  the  other 
three  by  the  shortness  of  their  bills  and  the  wider  gape  of  the  mouth. 
Their  mode  of  seizing  their  prey  is  conformable  to  these  characters  : 
they  receive  it  in  full  flight  into  the  cavity  of  their  mouths,  which 
remain  open  for  that  purpose,  and  where  a  viscous  exudation  within, 
and  a  strong  reticulated  fence  of  vibrissas  on  the  exterior,  assist  in 
securing  the  victim  :  while,  on  the  other  hand,  the  longer-billed 
families  catch  their  food  by  their  bills.  The  series  of  succession  in 
the  tribe  may  be  stated  as  follows,  the  typical  families  being  placed 
iu  the  centre  : — 

"  Meropidce. 
Hirundinidw. 
Caprimulgidw. 
Todidw. 
Halcyonidw." 

After  alluding  to  the  approximation  between  the  Mcropidw  and 
Hirundinidie,  Mr.  Vigors  notices  the  union  between  the  latter  and 
the  Caprinudgidw.  [Goat-Scckers] 

Prince  Bonaparte  arranges  the  Hirundinidw  as  the  second  family  of 
the  Passeres ;  and  in  the  first  section  of  that  family  (Ambulatores). 
The  following  are  the  Prince's  sub  families  and  genera ; — 

a.  Cypselinw. 
Genera  -.—  Cypselus,  111.;  Chatura,  Sw. 

b.  Hirundinince. 

Genera : — Pronge,  Boie ;  Chelidon,  Boie ;  Cotyle,  Boie  ;  and  Hirundo, 
Linn.  (Cecropis,  Boie).  The  family  stands  between  the  Caprimulgidai 
and  the  Atnpelidw. 

Mr.  G.  R.  Gray  divides  the  Pissirostrcs,  into  two  sub-tribes : — 1. 
Fissirostres  Nocturna;  consisting  of  the  family  Caprimulgidw,  with  its 
sub-families  ;  and,  2.  Pissirostrcs  Diumw,  the  first  family  of  which  last 
sub-tribe  is  Hirundinidw,  with  the  following  sub-families  : — 

1.  Cypselinw. 

Genera: — Cypselus,  111.  (Apus,  Scop.;  Micropus,  W.  and  Mey. ; 
Himndo,  L.);  Macropteryx,  Sw.  (Macropterus,  Sw.),  Hemiprocncs 
Nitach.,  Acanthylis,  Boie  (C/iwtura,  Steph. ;  Hirundo,  L.),  Collocalia, 
G.  R.  Gray  (Hirundo,  L.). 
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2.  Hirundininm. 

Genera  : — Hbrvmdo,  L.  (Cecropu,  Boie),  Progne,  Boie  (Hirundo,  Qm.) 
Cotyle,  Boie  (Hirundo,  L.),  Chelidon,  Boie  (Hirundo,  Vieill.) 

The  European  species  of  tins  family  are  the  Swift  (Cypselus  Apus, 
C.  murarius,  Temin.) ;  the  White-Bellied  or  Great  Gibraltar  Swift 
(Cypselus  Mdba.  C.  Alpinus,  Temm.) ;  the  Rock-Martin  (Hirundo  rupes- 
tris);  the  Hufous  Swallow  (Hirundo  rvfula,  Temm.);  the  Chimney 
Swallow  (Hirundo  rustica,  Linn.)  ;  the  Martin  (Hirundo  urbica,  Linn.); 
and  the  Sand- Martin  (Hirundo  riparia.  Linn.).  Of  these  the  first  and 
the  three  last  arc  British  (summer  visitors);  and  of  the  second,  three 
specimens  have  been  killed,  and  one  found  dead  in  Britain.  (Yarrell.) 

[HlUUNDINIDJE.] 

Cypselus. — Tarsus  thickly  feathered ;  all  the  four  toes  directed 
forwards;  the  two  middle  equal;  the  hallux,  or  inner  toe,  shorter  than 
the  exterior ;  tail  forked  or  even.  (Sw.) 


Head  and  Foot  of  Common  Swift.  (Swainson.) 

C.  Apus,  the  Common  Swift,  which  usually  conies  to  this  country 
from  Africa  early  in  May,  and  leaves  us  generally  by  tho  middle  of 
August,  is  the  Moutardier.Martelet,  Martinet  noir  ou  Grand  Martinet  of 
the  French  ;  Rondoue,  Dini,  and  Dardano  of  the  Italians;  Ring-Swala 
of  the  Swedes;  Thurm  Schwalbe  of  tho  Germans ;  Gier  Zwaluw  of  the 
Netherlander ;  Screech,  Screech  Martin,  Deviling,  Screamer,  and 
Black  Martin  of  the  country-people  in  various  parts  of  Britain;  and 
Martin  DA  of  the  Welsh. 

Belon  considers  this  to  be  the  "Airovs  and  KinJ/e'AAos,  or  KwfeAor  of 
Aristotle  ('  Hist.  Anim.,'  ix.  30) ;  and  indeed  Aristotle  states  that  it 
would  be  difficult  to  distinguish  these  fiiroSfs  or  KvifeAAoi  from  Swal- 
lows (XeAiSoees),  if  it  were  not  that  the  former  had  the  leg  covered 
with  feathers  (Zaaeiav).  M.  Camus  however  thinks  that  those  zoologists 
who  are  of  opinion  that  Aristotle  had  here  the  Swifts  in  view  are 
wrong  ;  for  the  latter  says  (loc.  cit.)  that  the  birds  thus  designated  by 
him  made  long  nests  of  mud,  with  only  just  room  enough  to  enter, 
which,  M.  Camus  remarks,  Swifts  do  not,  but  House-Martins  do;  and 
therefore  he  thinks  the  birds  last  named  are  meant. 

In  White's  '  History  of  Selbourne '  will  be  found  many  highly 
interesting  particulars  relating  to  the  habits  of  the  Swift,  especially 
with  regard  to  the  structure  of  the  nest,  its  constant  use  (by  the 
same  birds,  as  has  been  proved  in  some  instances)  for  years  in  succes- 
sion, and  the  treatment  of  the  young  by  the  parents  under  certain 
circumstances.  Mr.  Salmon  has  verified  the  fact  of  their  producing 
three,  and  sometimes  even  four  eggs,  though  two  appear  to  be  the 
ordinary  number. 

The  old  quatrain,  in  the  'Portraits  d'Oyseaux,'  sums  up  the  qualities 
of  the  Swift  thus  :— 

"  Le  Moutardier,  ou  Men  grand  Martinet, 
Est  a  voler  tres-leger  et  fort  vistc  : 
Mais  sur  la  terre  il  ne  pose,  ny  giste; 
Car  y  estant,  sur  pieds  mobile  n'est." 

The  bird  appears  to  spread  over  Europe  in  the  summer  and  breed- 
ing season.  They  visit  Lapland,  Norway,  Denmark,  and  Sweden;  in 
which  last  country  Professor  Nillson  states  that  it  makes  its  nest  in 
hollows  of  trees  in  the  woods.  Its  eastward  range  appears  to  be  as 
far  as  the  mountain-lake  Baikal.  At  Erzerum  it  has  been  observed  in 
numbers  from  May  till  September.  Mr.  Yarrell  states  that  he  has 
never  seen  this  species  in  any  collection  brought  from  India.  It  has 
been  noted  at  Madeira.  Montagu  extends  its  southward  range  in 
Africa  as  far  as  the  Cape  :  Temminck  limits  it  to  the  tropics.  In  our 
own  country  it  has  been  remarked  that  Swifts  are  less  plentiful  with 
us  than  they  formerly  were. 

The  genus  Hirundo  is  represented  in  Britain  by  three  species. 
[HiRUNDiNnxas.]  The  following  is  a  summary  of  the  characters  of 
the  Martin,  or  House-Martin  (H.  urbica)  : — 

"  Ce  Martinet  fait  en  forme  spherique 
Son  nid  si  fort,  qu'  impossible  est  de  mieux, 
En  l'attacbant  aux  bastiments  fort  vieux  ; 
Duquel  l'entree  est  estroicte  et  oblique." 

H.  csculenta,  is  the  Swallow  which  makes  the  edible  nests  that  form 
a  considerable  article  of  Chinese  commerce.  The  species,  which  is 
the  Lawet  of  the  Javanese,  is  small.  It  is  brown  above,  and  whitish 
beneath  and  at  the  end  of  the  tail,  which  last  is  forked.  The  nests 
are  made  of  a  particular  species  of  Fucus  [Alq.e]  which  the  bird 
macerates  and  bruises  before  it  employs  the  material  in  layers  so  as 
to  form  the  whitish  gelatinous  cup-shaped  nests  so  highly  prized  as 
delicacies  and  restoratives  by  the  Chinese  when  dissolved  in  their 
soups.  Bontius,  who  seems  to  have  thought  that  the  nest  was  formed 
of  no  vegetable  material,  says  of  these  birds,  "  ex  spuma  maris  basin 
scopulorum  alluentis,  tenacem  quandam  materiam  colligunt,  sive  ea 


Balaenarum  seu  aliorum  piscium  sit  semen,  ex  qua  nidos  suos  aedificant, 
in  iisque  ova  ponunt,  et  pullos  excludunt."  The  nests  are  affixed  to 
the  rocks,  and  the  finest  are  semi-transparent.  Coarse  or  dirty  nests 
are  used  for  glue,  but  the  good  ones  are  eagerly  sought  after.  "Chinenses 
hos  nidos  e  scopulis  avulsos,  ingenti  quantitate  per  Indiana  venales 
ferunt,  gulosis  in  summas  delicias,  qui  eos  galliuse,  seu  vervecis  decocto 
dissolutos,  avide  devorant,  et  ostreis,  fungis,  et  caoteris  guise  irrita- 
mentis,  longe  anteponunt."  This  recipe  for  making  the  famous  birds'- 
nest  soup  ends  a  chapter  which  begins  poetieally  and  pathetically 
with  the  following  lines  : — 

"Quid  scopulos,  Progne,  quid  inhospita  littora  nidis 
Optae,  per  medias  hos  gula  qua;ret  aquas?" 

There  is  another  species,  II.  fuciphaga,  the  Linchi  of  the  Javanese, 
about  five  inches  long,  nearly  an  inch  shorter  than  H.  esculenta,  which 
has  a  white  abdomen  and  longer  wings  in  proportion  to  its  size.  This 
species  constructs  its  nests  of  mosses  and  lichens  connected  by  tho 
same  glutinous  substance  which  composes  the  edible  nest  of  II.  escu- 
lenta. Dr.  Horsfield,  who  states  this  in  his  '  Systematic  Arrange- 
ment and  Description  of  Birds  from  the  Island  of  Java '  ('  Linn. 
Traus.,'  vol.  xiii.),  there  remarks  that  tho  specimens  of  U.  esculenta 
examined  by  him  in  Java  and  those  which  he  brought  home  differ 
from  Latham's  description  in  being  uniformly  of  a  blackish-colour 
without  a  white  extremity  to  the  rectrices.  Bontius,  who  givee  a 
rude  cut  of  the  nests  adhering  to  the  rock,  with  the  birds  sitting  and 
approaching,  describes  his  birds,  in  the  chapter  '  De  nidis  hirundinum 
edulibus,'  above  referred  to,  as  '  Aviculas  parvse  discolores,  hirundinum 
specie.'  Specimens  of  II.  esculenta  and  //.  fuciphaga  are  preserved 
in  the  Museum  of  the  East  India  Company. 

H.  Senegalensis.  It  is  the  Senegal  Swallow  of  authors ;  Le  Grande 
Hirondelle  a  Ventre  Roux  de  Senegal.  Large.  Tail  forked.  Plumage 
above  glossy-black  ;  sides  of  the  nape  and  neck,  and  lower  part  of 
the  back,  rufous;  beneath  ferruginous,  verging  to  white  on  the  throat 
and  breast ;  under  wing-coverts  and  thighs  pure  white.  (Sw.) 

Mr.  Swainson,  who  has  given  a  most  characteristic  figure  of  this 
species  in  his  '  Birds  of  Western  Africa,'  observes  that  this  is  the 
largest  of  the  true  swallows  that  he  has  yet  seen,  for  it  measures  full 
eight  inches  in  its  total  length.  "  Its  structure,"  says  that  observing 
author,  "  is  precisely  similar  to  our  common  H.  rustica,  excepting 
that  the  hind  toe  and  claw,  which  in  that  bird  is  of  equal  length  with 
the  shank,  is  in  thi3  a  slight  degree  longer.  In  the  general  cast  of 
its  colouring  it  has  such  a  close  resemblance  to  the  H.  Capensis  figured 
by  Le  Vaillant  as  an  inhabitant  of  the  Cape  of  Good  Hope  ('  Ois. 
d'Afr.,'  5,  pi.,  245,  fig.  1),  that  we  were  at  first  tempted  to  believe  it 
was  the  same,  particularly  as  Le  Vaillant  forgets  to  give  us  the  size 
cf  his  bird,  an  omission  which  all  the  compilers  since  his  days  have 
perpetuated.  It  appears  however  that  the  Cape  species  has  a  small 
white  spot  on  the  inner  web  of  all  the  lateral  tail-feathers,  excepting 
that  which  is  elongated,  and  that  the  feathers  of  the  vent  have  a 
black  stripe  down  the  middle  of  each."  In  the  same  volume  will  be 
found  a  description  of  the  small  but  very  beautiful  White-Bodied 
Swallow,  H.  leucosoma,  Sw. 

The  species  of  Hirundincs  enumerated  by  Nuttall,  in  his  interesting 
'  Manual  of  the  Ornithology  of  the  United  States  and  Canada,'  are,  the 
Purple  Martin  (Progne  purpurea,  Boie;  H.  purpurea,  Linn.),  the  Barn- 
Swallow  (H.  rufa,  Gm. ;  H.  Americana,  Wils.),  the  Fulvous  or  Cliff- 
Swallow  (H.  fulva,  Vieil).  ;  H.  lunifrons,  Say),  the  White-Bellied 
Swallow  (Chelidon  bicolor,  Bonap. ;  H.  bicolor,  Vieill. ;  II.  viridis, 
Wils.),  the  Bank-Swallow  or  Sand-Martin  (Cotyle  riparia  (?),  Boie; 
H.  riparia,  Wils.),  and  the  Chimney  Swift  or  Swallow  (Ckcetura 
Pelasgia,  Steph. ;  Cypselus  Pelasgius,  Temm. ;  H.  Pelasgia,  Linn., 
Wils.). 

H.  purpurea,  the  Purple  Martin.  The  male  is  dark  bluish  glossy 
purple ;  the  wings  and  forked  tail  are  brownish-black.  The  female 
and  young  are  bluish-brown,  and  have  the  belly  whitish.  Tail  con- 
siderably forked.    Length  about  8  inches.    Alar  extent  1C  inches. 

"  This  beautiful  species,"  says  Nuttall,  "  like  many  others  of  the 
family,  seeks  out  the  dwellings  of  man,  associating  himself  equally 
with  the  master  and  the  slave,  the  colonist  and  the  aboriginal.  To 
him  it  is  indifferent  whether  his  mansion  be  carved  and  paiuted,  or 
humbled  into  the  hospitable  shed  of  the  calabash  or  gourd.  Secure 
of  an  asylum  for  his  mate  and  young,  while  under  the  protection  of 
man,  he  twitters  forth  his  gratitude,  and  is  everywhere  welcomed  to  a 
home.  So  eager  is  he  to  claim  this  kind  of  protection,  that  sometimes 
he  ventures  hostilities  with  the  blue  birds  and  domestic  pigeons, 
whom  he  often  forces  to  abandon  their  hereditary  claims.  Satisfied 
with  their  reception  and  success,  like  so  many  contented  and  faithful 
domestics,  they  return  year  after  year  to  the  same  station." 

The  Chimney-Swift,  or  Swallow,  is  sooty-brown,  and  has  the  chin 
and  line  over  the  eye  of  a  dull  whitish.  It  is  about  44  inches  in 
length,  but  12  in  alar  extent.  The  wings  extend  far  beyond  the  tail, 
which  is  even,  and,  like  that  of  the  rest  of  the  genus,  mucronate. 

H.  fasciata,  Latham,  is  L'Hirondelle  a  Ceinture  Blanche  of  Buffon, 
the  White-Bellied  Swallow  of  Latham.  It  is  of  a  glossy  blue-black; 
thighs  and  band  on  the  abdomen  snowy. 

Mr.  Swainson  speaks  of  this  as  a  very  rare  bird ;  and,  according  to 
Buffon,  it  is  sometimes  seen  perched  on  floating  trees  in  the  rivers  of 
Guyana.  Length  to  the  end  of  the  deeply-forked  tail  about  6  inches. 
The  first  quill  is  longest. 
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Whitc-Bellicd  Swallow  (Hirundo  fusciatn).  (Swainson,  '  Zool.  111.,'  2nd  series.) 

Macropteryx. — Tarsus  remarkably  short,  naked.  Anterior  toes 
long  ;  the  outer  scarcely  shorter  than  the  middle ;  tho  inner  shortest ; 
hinder  toe  very  short.  Tail  long,  forked.  It  is  a  native  of  India. 
(Swainson). 

M.  longipennis. — Above  obscure  glossy-green ;  throat,  breast,  and 
lower  part  of  the  back,  light-gray ;  belly,  spot  on  the  scapulars,  and 
line  over  the  eye,  white;  ears  rufous;  front  with  an  incumbent  crest. 

Mr.  Swainson  considers  Macropteryx  intermediate  between  the 
typical  Swifts  and  the  Swallows.  To  the  first,  he  remarks,  it  is  allied 
by  its  stroDg  scansorial  feet ;  to  the  latter  by  the  length  and  fixed 
position  of  the  hind  toe,  and  the  depression  of  the  bill. 


Head  and  Foot  of  Macropteryx  longipcnnis. 

Chcelura,  Steph. — Feet  as  in  Macropteryx,  but  the  tarsus  longer 
than  the  middle  toe.  Tail  short,  even;  the  shafts  prolonged  into 
acute  points.  (Sw.) 


Long-Winged  Swift  (Chatura  macioptera).  (Swainson,  '  Zool.  111.,'  2nd  series.) 


C.  macrojitcra  is  brown,  with  the  wings  and  tail  glowed  with 
greenish-blue,  tho  back  being  of  a  gray-white,  the  chin  and  under  tail- 
covert*  snowy,  and  tho  tail  even.  Mr.  Swainson  says  that  HtnttuU 
albicollis  and  it  are  two  of  tho  largeot  species  yet  di-covered  of  a 
very  singular  group  of  swifts;  wherein  the  tail  -  leathern  are  npiutd, 


Tail  of  Olicetura.  (Swainson.) 

and  even  more  rigid  than  those  of  the  woodpeckers  :  by  this  structure, 
ho  remarks,  the  hirds  can  remain  for  a  considerable  time  in  the  uiO.it 
perpendicular  situations.  The  expanded  tail,  he  adds,  thus  acts  us  a 
powerful  support,  which  is  further  increased  by  the  size  and  strength 
of  tho  claws,  these  last  being  much  larger  than  those  of  ordinary 
swallows.  Most  of  the  species  are  natives  of  America,  but  Mr. 
Swaiiiflon  does  not  say  whether  this  is  a  native  of  that  country. 

The  Wood-Swallows  of  Australia  and  India  are  closely  related  to 
the  Hirundinidic,  but  differ  in  the  structure  of  their  bills  and  feet. 
Mr.  G.  It.  Gray  arranges  them  under  his  sub  family  Vicrurince  among-t 
the  Ampelidie.  They  belong  to  the  genus  Artamus,  which  is  oft  n 
placed  in  the  Laniadcc,  and  is  thus  defined  : — Bill  gradually  arched 
from  the  base,  where  it  is  very  broad.  Culmen  thick  and  convex, 
without  any  ridge ;  the  base  dividing  the  frontal  feathers,  and  some- 
what dilated.  Rictus  bristled.  Nostrils  wide  apart,  naked,  small, 
without  a  membrane,  and  pierced  in  the  bill.  Feet  short,  strong. 
Wings  very  long  aud  pointed  ;  the  first  quill  longest.  Tail  short. 
(Swainson.) 

A.  leucorhynchos  is  the  Lanius  leucorhynchos  of  Omelin,  Pigreische 
Dominiquaine  des  Philippines  of  Sonnerat,  and  White-Bellied  Shrike 
of  Latham.  Size  rather  larger  than  a  sparrow,  and  in  shape  much 
more  elongated.  Head,  neck,  breast,  back,  wings,  and  tail  black.  Belly 
and  upper  part  of  the  rump  white.  Under  part  of  the  wings  (which 
are  very  long,  and  reach  at  least  an  inch  beyond  the  tail)  gray.  Bill 
grayish,  conical,  and  very  strong,  slightly  curved  at  its  extremity,  aud 
its  base  surrounded  with  stiff  bristles  directed  forwards.  Legs  black. 

Sonnerat  states  that  this  bird  flies  with  rapidity,  poising  itself  in 
the  air  like  the  swallows.  It  is,  he  adds,  an  enemy  to  the  crow ; 
aud  although  much  smaller,  the  wood-swallow  not  ouly  dares  to 
oppose  but  to  provoke  him.  The  combat  is  long  and  stubborn,  some- 
times continuing  for  half  and  hour,  and  concludes  with  the  retreat 
of  the  crow.  Perhaps,  says  Sonnerat,  the  crow  despies  this  too  feeble 
enemy,  which  only  harasses  him,  and  avoids  his  strokes  by  his  activity, 
darting  away  and  returning  as  he  sees  his  opportunity. 

A.  sordidus,  Sordid  Thrush,  is  the  Turdus  sordidus  of  Latham  ; 
Ocypterus  albovittatus  of  Cuvier,  Valenciennes,  and  Gould's  '  Synopsis ;' 
Artamus  lineatus  of  Vieillot;  A.  albovittatus  of  Vigors  and  Horsfield  ; 
Leptopteryx  albovittata  of  Wagler ;  Be-wo-wen  of  the  aborigines  of  the 
lowland  and  mountain  districts  of  Western  Australia ;  and  Worle  of 
the  aborigines  of  King  George's  Sound. 

The  head,  neck,  and  the  whole  of  the  body,  is  fuliginous  gray ;  wings 
dark  bluish-black,  the  external  edges  of  the  second,  third,  and  fourth 
primaries  white ;  tail  bluish-black,  all  the  feathers,  except  the  two 
middle  ones,  largely  tipped  with  white ;  irides  dark  brown ;  bill  blue, 
with  a  black  tip ;  feet  nearly  lead  colour.  Sexes  alike  in  colour,  but 
the  female  rather  the  smallest. 

The  young  have  a  dirty-white  irregular  stripe  down  the  centre  of 
each  feather  on  the  upper  parts,  and  are  mottled  with  the  same  on  the 
under  parts. 

This  species  is  a  native  of  Australia,  aud  breeds  from  September 
to  December,  and  the  situation  of  the  nest  is  very  much  varied. 
Mr.  Gould  saw  one  placed  in  a  thickly-leaved  bough  near  the  ground, 
while  others  were  in  a  naked  fork,  ou  the  side  of  the  bole  of  a  tree, 
in  a  niche  formed  by  a  portion  of  the  bark  having  been  separated 
from  the  trunk.  He  describes  the  nest  as  rather  shallow,  of  a  rounded 
form,  about  five  inches  in  diameter,  and  composed  of  fine  twigs  neatly 
lined  with  fibrous  roots.  He  observed  that  the  nests  found  in  Van 
Diemen's  Land  were  larger,  more  compact,  and  more  neatly  formed 
than  those  on  the  continent  of  Australia  The  eggs,  which  are 
generally  four  in  number,  differ  in  the  disposition  of  their  markings. 
The  dull  white  of  the  ground-colour  is  spotted  and  dashed  with  dark 
umber-brown  ;  in  some  Mr.  Gould  found  a  second  series  of  grayish 
spots  appearing  as  if  from  beneath  the  surface  of  the  shelL  Medium 
length  11  lines,  and  breadth  8  lines. 

Mr.  Gould  states  that  an  extraordinary  habit  of  this  bird  is  that  of 
clustering  bike  bees  on  the  dead  branch  of  a  tree.  "  This  feature  was 
not  seen  by  me,  but  by  my  assistant,  Mr.  Gilbert,  during  his  residence 
at  Swan  River;  and  I  have  here  given  his  account  in  his  own  words  : — 
'  The  greatest  peculiarity  in  the  habits  of  this  bird  is  its  manner  of 
suspending  itself  in  perfect  clusters,  like  a  swarm  of  bees  ;  a  few  bij  ds 
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suspending  themselves  on  the  under  side  of  a  dead  branch,  while  others 
of  the  flock  attach  themselves  one  to  the  other,  in  such  numbers  that 
they  have  been  observed  nearly  of  the  size  of  a  bushel  measure.'  It 
was  very  numerous  in  the  town  of  Perth  until  about  the  middle  of 
April,  when  I  missed  it  suddenly;  nor  did  I  observe  it  again  until 
near  the  end  of  May,  when  I  saw  it  in  countless  numbers  flying  in 
company  with  the  common  swallows  and  martens  over  a  lake  about 
ten  miles  north  of  the  town  ;  so  numerous  in  fact  were  they  that  they 
darkened  the  water  as  they  flew  over  it." 


Sordid  Thrush  [Artamus  sordulus).  (Gould.) 


Mr.  Gould  gives  a  representation  on  the  plate  which  accompanies 
his  description  of  this  extraordinary  clustering  habit.  The  birds  in 
the  representation  at  once  remind  one  of  a  swarm  of  bees. 


Bwarm  of  Artamus  sordidus.  (Gould.) 


A.  cincreus,  the  largest  of  the  Australian  Wood-Swallows,  is  the 
Ocyptcrus  cinereus  of  Valenciennes ;  and  also  the  Be-wo-wen  of  the 
aborigines  of  the  lowland  and  mountain  districts  of  Western  Australia, 
and  the  Wood-Swallows  of  the  colonists  of  the  same. 

The  crown  of  the  head,  neck,  throat,  and  chest  is  gray,  passing  into 
sooty  gray  on  the  abdomen ;  space  between  the  bill  and  the  eye, 
fore  part  of  the  cheek,  chin,  upper  and  under  tail-coverts,  jet  black, 
two  middle  tail-feathers  black  ;  the  remainder  black  largely  tipped 
with  white,  with  the  exception  of  the  outer  feather  on  each  side,  in 
which  the  black  extends  on  the  outer  web  nearly  to  the  tip ;  wings 
deep  gray,  primaries  bluish-gray;  under  surface  of  the  shoulder  white, 
passing  into  gray  on  the  under  side  of  the  primaries;  irides  dark 
blackish-brown;  bill  light  grayish-blue  at  the  base,  black  at  the  tip  ; 
legs  and  feet  greenish-gray.  Sexe3  alike  in  colour,  and  only  to  be 
distinguished  by  dissection.  (Gould.) 

It  is  found  in  Timor  and  Australia.  The  range  in  the  last-named 
country  extensive.  Found  by  Mr.  Robert  Brown  at  Broad  Sound  in 
the  east,  and  by  Mr.  Gilbert  on  the  west  coast. 


Wood-Swallow  [Artamus  cinereus).  (Gould.) 

Mr.  Gould  states  that  in  Western  Australia,  although  a  very  local, 
it  is  by  no  means  an  uncommon  species,  particularly  at  Swan  River, 
where  it  inhabits  the  limestone  hills  near  the  coast,  and  the  Clear 
Hills  of  the  interior,  assembling  in  small  families,  and  feeding  upon 
the  seeds  of  the  Xanthorhcea,  so  that  insects  do  not  form  the  sole  diet 
of  this  species.  Mr.  Gould  indeed  observes  that  with  such  avidity 
does  it  devour  the  ripe  seeds  of  this  grass-tree,  that  several  may  be 
seen  crowded  together  on  the  perpendicular  seed-stalks  of  the  plant 
busily  engaged  in  extracting  them  ;  but  he  adds  that  at  other  times, 
particularly  among  the  limestone  hills,  where  the  trees  are  few,  it 
descends  to  the  broken  rocky  ground  in  search  of  insects  and  theit 
larvae. 

The  round  nest  is  compactly  formed  in  October  and  November, 
sometimes  of  fibrous  roots  lined  with  fine  hair-like  grasses,  sometimes 
with  grass-stems  and  small  plants,  and  placed  either  in  a  scrubby  bush 
or  among  the  leaves  of  Xanthorhcea.  Mr.  Gould  remarks  that  it  is 
deeper  and  more  cup-shaped  than  those  of  the  other  members  of  this 
group    The  eggs  vary  much  in  colour  and  the  character  of  their 
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markings.  Bluish-whito  is  tho  usual  colour,  spotted  and  blotched  with 
lively  reddish-brown,  intermixed  with  obscure  spots  and  purplish-gray 
dashes,  the  markings  most  numerous  towards  the  larger  cud.  ('  Birds 
of  Australia.') 


Nest  of  Wood-Swallow  (  iitaUnu  <•.'.. r;Yi«).  (Gould.) 


SWALLOW- WORTS.  [Asclepias.] 

SWANS.  [CTQHINiB.] 

SWA'RTZIA,  the  name  of  a  genus  of  Plants,  given  by  Willdenow 
in  honour  of  Olof  Swartz,  a  Swedish  botanist,  belongs  to  the  natural 
order  Leguminosm.  This  order  was  divided  by  De  Candolle  into  two 
groups,  Curvcmbria:  and  Rcctembric? :  the  former  with  the  radicle  of 
the  embryo  bent  back  upon  the  cotyledons ;  the  latter  with  the  radicle 
straight.  The  curvembryose  group  contains  two  sub-orders,  of  one  of 
which,  Swartzia,  the  present  genus,  is  the  type.  The  sub-order  Swartzia 
is  known  by  possessing  a  bladdery  calyx  with  indistinct  lobes,  and 
hypogynous  stamens,  and  by  being  either  destitute  of  corolla  or  having 
only  one  or  two  petals.  The  other  genera  in  this  order  are  Baphia  and 
Zollernia.  [Camwood.]  The  species  are  natives  of  South  America  and 
the  West  India  Islands. 

The  genus  Swartzia  is  known  by  its  calyx  being  divided  into  3  or 
4  pieces  or  teeth,  which  are  at  first  united,  but  afterwards  break  up 
and  separate.  It  has  sometimes  one  petal,  which  is  flat  and  lateral ; 
sometimes  this  is  entirely  wanting.  The  stamens  are  10,  15,  or  25  in 
number,  with  frequently  2  or  4  of  them  much  larger  than  the  others, 
and  the  rest  are  often  connected  a  little  way  at  the  base.  The  seeds 
have  an  arillus,  and  do  not  possess  albumen.  The  species  are  trees, 
with  simple  or  unequally  pinnated  leaves,  having  racemose  flowers, 
which  grow  from  the  axils  of  the  leaves. 

<S.  tomentosa,  Tomentose  Swartzia.  Leaves  with  5-7  leaflets ;  petioles 
terete,  which,  as  well  as  the  branchlets,  are  velvety;  leaflets  oval- 
oblong,  pointed,  velvety  beneath ;  stipules  nearly  orbicular.  This 
species  forms  a  high  thick  tree,  with  strong  angular  branches,  and 
grows  on  the  borders  of  rivers  in  Guyana,  where  it  is  called  Anacoco 
nnd  Bois  Pagaie  Blanc.  It  has  a  fine  reddish-coloured  wood,  which 
becomes  black  by  age,  and  is  considered  very  indestructible,  and  is 
used  for  the  making  of  rudders  for  ships.  The  bark  is  very  bitter, 
nnd  is  used  as  a  medicine  in  its  native  country.  There  are  about 
1G  other  species  of  Swartzia. 

SWEAT.  [Skin.] 

SWEET  BRIAR.  [Rosa.] 

SWEET  CALAMUS.  This  aromatic,  which  was  of  equal  celebrity 
with  Spikenard,  mentioned  by  the  same  authors,  and  procured  from 
the  same  country,  is  described  by  Dioscorides  under  the  name  of 
KoAo/nos  apwfj.ariK6s.  It  is  supposed  by  Spiengel  and  some  authors 
that  the  Acorns  Calamus  of  botanists  is  intended,  which  is  possessed 
of  slight  aromatic  properties,  is  common  in  European  ditches,  and  is 
likewise  found  in  India  in  mountainous  situations.  This  is  known  to 
the  Arabs  by  the  name  Wuj,  which  appears  to  be  a  corruption  of  the 
Hindoo  Buch,  Sanscrit  Vacha,  and  has  in  the  Arabian  works  the  name 
Akoron  assigned  as  its  Greek  synonyme,  no  doubt  intended  for  the 
AKopov  of  Dioscorides.  Therefore  there  is  no  foundation  for  the 
opinion  of  Sprengel  that  this  Acorou  ia  the  Iris  pseudacorus  of 
botanists. 

Calamus  aromaticus  is  described  by  Dioscorides  immediately  after 
2.Xoivos,  or  Zxivos,  which  is  usually  translated  Juncus  odoralus,  and  is 
acknowledged  to  be  the  Andropogon  Sclicenantkits  of  botanists,  com- 
monly known  by  the  name  of  I.emon-Grass.  This  has  also  had  the 
names  of  Camel's  Hay,  Palea  do  Media,  &c,  applied  to  it.  Schananthus 
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is  evidently  compounded  of  '  Hehoinus'  and  'anthos'  (avOoi,  '  a  flower'). 
ThcophrasttiH  treats  of  Calamos  and  Schconos  together,  and  states 
that  they  woro  found  among  the  mountains  of  Libanuii,  on  th<:  shore* 
of  an  extensive  lake ;  but  Burckhardt  in  such  situations  could  only 
find  rushes  and  reeds.  It  is  possible  therefore  that  a  Syrian  locality 
may  have  been  assigned  to  drugs  obtained  from  more  distant  countrieH 
by  the  route  of  the  Euphrates,  for  Dioscorides  says  they  are  produced 
in  India.  By  Hippocrates  thoy  are  called  Ktl\u/x<ii  eiiuSjjv  and  2x«'»">i 
tijotr/xos,  also  KoAo^oj  n-x<«V»s  (Hipp.,  f.  5  p.  188,  1.  17),  evidently  show- 
ing that  if  they  agreed  in  properties,  they  had  also  some  resemblance 
in  nature.  If  wo  desiro  to  and  something  similar  to  Sch'manthtis, 
and  possessed  of  still  move  aromatic  properties,  wo  havo  only  to  search 
in  the  genus  to  which  this  belongs,  and  wo  shall  find  several  plants 
famous  for  their  agreeable  odour.  The  roots  of  Androjiogon  muri- 
catum,  commonly  known  in  the  shops  of  this  country  by  the  Tainiil 
name  Vitivayr,  and  made  into  small  bundles  for  brushing  velvet,  are 
remarkable  for  their  fragrance  :  hence  several  essences  nro  now  pre- 
pared from  them  in  Paris.  The  roots  are  also  well  known  to  Indians 
by  the  name  of  Khu-<khu8,  being  used  throughout  the  Bengal 
Presidency  for  making  tattees  ;  these  thatched  screens  being  fitted  to 
doors  and  windows,  have  water  constantly  sprinkled  overthern;  the 
hot  air  in  passing  through  becomes  much  cooled  by  the  great  evapora- 
tion, and  enters  the  room  both  cool  and  refreshing,  diffusing  a 
delightful  fragrance.  The  aroma  hero  depends  on  the  presence  of  a 
principle  analogous  to  myrrh.  But  other  species  are  still  more  fra- 
grant, and  secrete  odorous  volatile  oil  in  sufficiently  large  quantities 
to  be  profitably  distilled.  Of  these,  Lemon-Grass,  or  Andropogon 
Schananthus,  is  the  best  known.  The  infusion  of  its  leaves  is  often 
employed  in  India  as  a  pleasant  stomachic,  and  Lemon-Grass  Oil  is 
probably  distilled  from  them.  A.  Nardus  (?)  is  another  species,  called 
Ginger-  or  Spice-Grass,  by  Ainslie,  which  is  Said  by  him  to  be  common 
in  the  Courtallum  Hills  and  the  Indian  Peninsula,  where  the  natives 
occasionally  prepare  with  it  an  essential  oil  useful  in  rheumatism,  and 
use  the  infusion  of  its  leaves  as  a  stomachic.  A.  hoarancusha  is  a 
species  which  comes  near .4.  Schamanthus  in  habit  and  taste.  It  skirts 
the  bases  of  the  mountains  of  north-west  India,  and  was  found  by 
Dr.  Blane  and  by  Dr.  Boyd  about  Hurdwar  :  it  was  considered  by  the 
former  to  be  the  Spikenard  of  the  ancients.  Dr.  Royle  also  found  it 
near  Hurdwar,  and  in  the  upper  parts  of  the  Doab  of  the  Ganges  and 
Jumna  rivers,  and  he  states  ('  Illustr.  Ilimal.  Bot.,'  p.  425)  that  it  is 
there  called  Mirchiaguud,  with  Izkhir  given  as  its  Arabic,  and  Iskhinos 
as  its  Greek  synonym ;  aud  infers  that  it  may  have  been  the  SxiVoj 
of  the  Greeks  as  well  as  A.  Schamanthus,  But  another  species  is  still 
more  extensively  diffused,  and  still  more  remarkable  for  its  very 
powerful  and  delightful  fragrance.  This  is  the  species  which  yields 
the  Grass-Oil  of  central  India,  commonly  called  Oil  of  Spikenard.  It 
extends  southward  to  between  the  Godavery  and  Nagpore,  and  north- 
ward to  the  Delhi  territory,  but  probably  still  farther  north,  as  it 
delights  in  a  dry  and  barren  soil.  In  central  India,  especially  at  Kamur, 
Ellichpore,  &c,  a  very  delightful  fragrant  oil  is  distilled  from  this 
plant,  which  is  highly  valued  in  the  East  as  a  scent,  being  added  to 
the  finer  expressed  oils  employed  for  anointing  the  hair  or  the  bodies 
of  the  natives.  It  is  also  much  esteemed  as  an  external  application 
in  rheumatism,  and  has  been  introduced  into  practice  in  this  country, 
aud  is  highly  valued  by  some,  though  unknown  to  the  generality  of 
practitioners.  It  has  the  advantage  of  diffusing  an  agreeable  odour 
at  the  same  timo  that  it  is  efficacious  as  a  stimulant  remedy.  This  or 
the  preceding  species  extends  into  Afghanistan. 

Sweet  Cane,  or  Calamus,  being  described  by  Dioscorides  imme- 
diately after  Sx'^os-,  which  is  generally  acknowledged  to  be  A.  Schaen- 
anthtis,  appears  to  Dr.  Royle  to  belong  to  the  same  genus,  and  indeed 
to  be  the  above  far-famed  species,  as  Calamus  aromaticus  is  thought 
also  to  be  the  Sweet-Cans  and  the  rich  aromatic  reed  from  '  a  far 
country  '  of  Scripture.  He  states  that  there  is  no  plant  which  more 
closely  coincides  in  description  with  everything  that  is  required  than 
the  tall  grass  which  yields  the  fragrant  Grass-Oil  of  central  India,  aud 
which  he  has  named  A.  C.  aromaticus.  ('  lllust.  Himal  Botany,'  p.  425.) 

SWEET  GUM-TREE.  [Liquidambar.] 

SWEET-SOP.  [Anonace*.] 

SWEET-WILLIAM.  [Dianthus.] 

SWIETE'NIA,  a  small  genus  of  Plants  of  the  natural  family  Ccdrc- 
laccw,  named  by  Jacquin  in  honour  of  G.  van  Swieten.  The  genus; 
Swictenia  is  characterised  by  having  a  small  4-5-cleft  calyx;  petals 
4  to  5,  deciduous;  stamens  8  to  10,  the  filaments  united  together 
into  a  toothed  tube,  bearing  the  anthers  on  the  inside  ;  stigma  peltate ; 
ovary  5-celled,  seated  on  a  stipes ;  seeds  winged.  The  species,  though 
few  in  number,  are  found  in  hot  parts  of  the  world,  form  large  trees, 
and  yield  valuable  timber. 

S.fcbrifuga  of  Roxburgh  has  been  formed  into  a  new  genus,  Soymida. 
[Soymida.] 

5.  Scncgalcnsis  has  also  been  formed  into  a  new  genus,  Khaya,  and 
is  the  tree  yielding  African  mahogany,  which  is  brought  to  us  from 
Sierra-Leone.  The  timber,  though  hard,  is  liable  to  warp,  but  it  is 
employed  where  a  hard  and  cheap  wood  of  large  size  is  required,  as 
for  mangles.  The  negroes  employ  an  infusion  of  the  bark,  which  is 
very  bitter,  as  a  febrifuge. 

S.  chlorovylon  is  a  third  species,  which  has  been  formed  into  a  new 
genus,  and  is  now  Cldoroxylon  Sw'denia,  a  native  of  the  mouutamcus 
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parts  of  the  Circars  iu  the  East  Indies.  It  is  the  tree  yielding  the 
beautiful  East  Indian  satin-wood,  which  is  of  a  deep  yellow-colour, 
olose-grained,  heavy,  and  durable. 

5.  Chikras&ee,  now  Chikrassia  tabularis,  is  a  fourth  species,  formed 
into  a  new  genus.  This  is  another  Indian  tree  which  is  greatly  admired 
for  it3  beauty.  The  wood  i3  very  light-coloured,  close-grained,  and 
most  elegantly  veined,  and  much  employed  for  furniture  and  cabinet- 
work. 

The  most  important  species,  however,  and  that  which  now  nearly 
alone  constitutes  the  genus,  is  S.  mahogany,  a  native  of  Campeachy 
end  of  the  West  Indies.  It  is  a  lofty  branching  tree  with  a  large 
spreading  head,  and  pinnate  shining  leaves.  The  timber,  which  is  so 
well  known  from  its  extensive  employment  for  furniture  and  cabinet 
making,  is  of  a  reddish  or  yellowish-brown  colour,  of  different  degrees 
of  brightness,  much  mottled  and  streaked,  very  little  liable  to  Bhrink 
or  warp,  free  from  taste  or  smell,  except  when  kept  for  some  time, 
when  it  acquires  an  agreeable  odour,  from  the  exudation  of  a  semi- 
resinous  juice,  which  serves  to  preserve  the  wood  from  the  attacks  of 
insects.  It  does  not  appear  to  have  been  imported  into  this  country 
before  1724.  The  quality  of  the  wood  varies  much,  according  to  the 
situations  in  which  it  grows:  that  which  is  produced  on  rocky  soil 
and  exposed  situations  is  the  best.  Spanish  mahogany  is  imported  in 
logs  of  about  10  feet  long,  and  from  20  to  2G  inches  square.  From 
the  elevated  parts  of  the  West  Indies  and  from  the  Spanish  Main 
the  wood  is  close-grained,  and  of  a  darker  colour  than  the  Honduras 
mahogany.  This  is  imported  in  logs  of  from  2  to  4  feet  square, 
though  both  kinds  are  no  doubt  produced  by  the  same  tree.  Some 
years  ago  tho  Messrs.  Broadwood  gave  the  large  sum  of  3000£.  for 
three  logs  of  niaho^rfny,  which  were  each  about  15  feet  long  and 
38  inches  square.  The  wood  was  extremely  beautiful,  and  capable  of 
taking  the  highest  polish. 

SWIFT.  [Swallow-Tribe.] 

SWIMMING.  A  large  number  of  animals  transmit  themselves 
from  place  to  place  by  swimining  in  liquids  ;  and  when  we  take  a 
view  of  the  variety  of  forms  presented  by  the  locomotive  organs  of 
these  animals,  it  must  be  apparent  that  they  perforin  their  move- 
ments very  differently.  All  thoso  land  animals  which  constantly 
breathe  the  air,  especially  man  and  the  higher  orders,  must  float  on 
the  surface  of  the  water  in  swimming  ;  they  die  of  suffocation  when 
water  chokes  up  the  air-tubes  of  the  lungs,  which  constitutes  drown- 
ing. Of  all  animals,  there  is  perhaps  none  so  helpless  in  water, 
without  training,  as  man;  and  notwithstanding  his  vast  superiority 
in  other  respects  to  other  air-breathing  animals,  he  is  inferior  to 
them  iu  the  employment  of  the  locomotive  organs  for  the  purposes 
of  swimmiug.  Indeed  it  is  well  known  that  by  far  the  greater 
number  of  persons  who  are  precipitated  into  deep  water,  if  they 
cannot  swim,  are  drowned.  This  arises  from  the  improper  use  they 
make  of  their  limbs. 

The  cause  of  this  misapplication  of  the  limbs  by  man,  when 
immersed  in  water,  is  owing  to  the  totally  different  mode  in  which 
they  are  used  iu  walking  aud  running  on  land  to  that  in  which  they 
should  be  exercised  iu  water,  as  we  shall  see. 

In  preparing  to  swim,  in  man,  the  limbs  should  be  arranged  in 
such  a  manner  that  they  can  be  made  to  act  favourably  as  soon  as 
the  body  is  resting,  unsupported  by  other  media,  in  the  water. 

In  order  to  propel  the  body  there  must  bo  some  movement  of  the 
limbs ;  and  it  is  by  the  flexion  and  abduction  of  the  arms,  and  by  the 
extension  and  adduction  of  the  legs,  that  the  process  of  swimming  is 
performed,  which  movements  must  be  produced  rhythmically.  Sup- 
pose a  person  standing  up  to  his  breast  in  water  and  about  to  strike 
off  iu  swimming  ;  the  hands  are  placed  close  to  each  other  with  the 
palms  undermost  near  the  breast,  the  body  is  thrown  forward  in  the 
water,  the  hands  are  thrust  out,  and  when  the  arms  are  fully  extended 
as  in  fig.  1,  they  diverge  horizontally  (the  backs  of  the  hands  being 

Fig.  1. 


turned  towards  each  other),  describing  curves  until  they  are  brought 
round  under  the  armpits,  and  again  extended.    It  should  be  observed 


that  the  arms  must  always  be  kept  in  advauce  of  a  line  passing  through 
the  axes  of  the  shoulder-joints. 

Let  us  now  advert  to  the  action  of  the  legs.  Whilst  the  arms  are 
describing  their  curves  the  legs  are  drawn  forwards  under  the  body, 
the  knees  being  separated  as  much  as  possible,  and  the  toes  turned 
outwards  as  in  ■fig.  3,  and  whilst  the  arms  are  regaining  their  extended 


Fig.  3. 


position  the  legs  are  extended  backwards  and  outwards  with  n 
moderate  degree  of  velocity,  the  soles  of  the  feet  being  turned  out 
wards,  and  are  then  brought  together  again,  simultaneously  with  tlw 
arms,  into  the  attitude  shown  in  Jiff.  1* 

It  will  be  observed  that  the  arms  and  legs  have  each  four  distinct 
kinds  of  motion,  namely,  extension,  abductioD,  adduction,  and  flexion, 
but  the  effects  of  these  motions  are  different.  The  extension  of  the 
arms  retards  the  motion  of  the  body,  whilst  that  of  the  legs  accelerates 
it  :  the  abduction  of  the  arm3  accelerates,  and  of  the  legs  slightly 
retards ;  the  adduction  of  the  arms  elightly  retards,  and  of  the  legs 
accelerates ;  and  the  flexion  of  both  arms  and  legs  retards.  Tho 
simultaneous  performance  of  these  motions  is  exhibited  in  the  following 
tabular  form  : — 

Arms.  Legs. 
Abduction  ....  Flexion 
Adduction  \  J  Extension 

Flexion     J  '  \  Abduction 

Extension    ....  Adduction 

It  is  upon  the  rhythm  with  which  these  periodic  movements  are 
performed  that  the  success  of  swimming  depends,  the  whole  being 
seen  in  outline  in  figs.  1  and  3. 

We  may  also  observe,  that  when  the  arms  are  abducted,  or  drawn 
outwards  and  backwards,  the  legs  are  drawn  forwards ;  and  when  the 
arms  are  flexed  and  brought  together,  the  legs  are  extended  out- 
wards ;  and  lastly,  when  the  arms  are  thrust  forwards,  the  legs  are 
brought  close  together;  so  that  whilst  the  force  of  the  arms  is 
positive,  that  of  the  legs  is  negative,  and  vice  versa :  but  it  is  evident 
that  the  effective  forces  in  swimming  preponderate,  or  the  body  would 
either  remain  stationary  or  move  backwards,  and  this  results  from 
the  shape  of  the  limbs  and  the  manner  iu  which  they  can  be  made 
to  act. 

From  what  has  been  said,  we  may  easily  perceive  how  differently 
the  limbs  act  in  swimming  from  what  they  do  in  walkiug,  and  that 
the  arms  and  legs  interchange  their  effective  strokes  alternately. 
These  movements  are  not  difficult  to  perform,  but  it  requires  6orne 
attention  and  practice  in  order  to  accomplish  them  with  precision. 
Indeed  they  may  be  practised  out  of  water,  and  sufficient  habit  be 
obtained  to  know  how  to  act  if  by  chance  a  person  were  suddenly 
immersed  and  in  danger  of  being  drowned,  But  it  should  also  never 
be  forgotten  that  almost  all  persons  will  float,  if  the  chest  be  kept 
well  filled  whilst  immersed  in  the  water.  It  however  requires  great 
fortitude  and  self-possession  to  keep  the  limbs  quiet  and  under  water, 
and  at  the  same  time  to  stop  the  inspiratory  movement  until  the 
mouth  rises  above  the  surface  of  the  water. 

Swimming  on  the  back  is  usually  effected  by  means  of  the  leg3 
alone.    The  attitude  preparatory  to  this  movement  is  seen  iu  fig.  4. 


Fig.  i. 


The  head  is  bent  backwards  so  far  that  the  water  may  cover  the 
forehead,  and  reach  to  the  level  of  the  eyes ;  the  chest  is  elevated, 
and  the  hands  placed  on  the  hips  ;  the  motions  of  the  legs  are  indi- 
cated by  the  dotted  lines  in  fig.  2,  and  are  the  same  as  those  of  the 
legs  in  swimming  on  the  breast.  We  may  here  state  that  any  one 
who  can  swim  ou  his  breast  will  experience  no  more  difficulty  in 

•  These  figure  s  ate  reduced  fivrn  the  '  F.lcmeutary  Course  ol  Gymnneux 
j  LicrcUee '  by  Captain  C'lias. 
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turning  himself  round  on  his  back  in  tho  wator  than  in  turning 
himself  in  his  bed. 

Some  persons  can  accomplish  Bwimming  on  tho  side,  and  othi  I  OH 
the  back,  without  using  tho  logs ;  and  many  other  feats,  such  aa 
with  tho  arms  aoting  in  different  directions  as  seen  in  Hg.  5,  and  again 

Fig.  5. 


with  one  hand  alono.  In  diving,  two  methods  are  recommended  : 
one  by  leaping  into  the  water  with  the  feet  downwards,  the  other 
head  for>  most ;  the  former  is  most  desirable  in  shallow  water,  tho 
latter  when  the  head  is  subject  to  giddiness  and  fulness  of  blood. 

Figs,  o'  and  7  show  the  attitude  preparatory  to  plunging  into  the 
water,  and  fig.  8  the  position  of  the  limbs  in  diving  to  tho  bottom  of 
the  river. 

Figs.  6,  7,  ami  8. 


The  position  of  greatest  ease  iu  the  water  is  floating.  The  body 
lies  on  the  back,  with  the  face  only  above  the  water;  the  limbs  are 
perfectly  quiescent,  and  extended  as  in  fig.  9.  This  state  can  only 
be  maintained  when  the  specific  gravity  of  the  body  is  less  than  that 
of  the  water. 

Fig.  9. 


Sea-water,  being  heavier  than  that  of  rivers,  is  best  calculated  to 
support  a  person  in  swimming,  and  those  who  are  specifically  heavier' 
than  river-water  may  be  sustained  in  a  floating  position  in  sea-water. 
It  may  be  observed  that  man  being  so  nearly  of  the  same  specific 
gravity  as  water,  and  air  being  nearly  1000  times  lighter,  that  a  few 
cubic  inches  of  air  in  a  bag  are  sufficient  to  keep  one  who  caunot 
swim  permanently  at  its  surface  ;  or  a  few  pounds  of  cork  fastened 
to  the  body  will  accomplish  the  same  object :  and  it  is  astonishing 
that,  notwithstanding  the  great  number  of  persons  who  are  annually 
drowned  in  the  Thames  alone,  no  means  are  adopted  to  provide  some 
such  simple  method  for  sustaining  the  body  iu  water  by  boatmen ; 
and  still  more  that  we  hear  of  watermen  being  frequently  drowned  in 
consequence  of  not  having  learned  to  swim.  Swimming  ought  to 
form  a  part  of  our  physical  education ;  all  our  youth  of  both  sexes 
may  do  so  with  advantage,  for  the  purpose  of  cleanliness  and  to 
increase  their  health  and  strength,  as  well  as  to  provide  a  safeguard 
against  subsequent  accidents. 

Th?  specific  gravity  of  nearly  all  Mammiferous  Quadrupeds  is  less 
than  that  of  water,  and  hence  they  are  capable  of  floating  on  its 
eurface  without  requiring  the  interposition  of  the  limbs.  We  have 
fumijiar  examples  of  the  specific  gravity  of  quadrupeds  in  the  horse, 


dog,  cat,  doer,  &c.  If,  for  inntanco,  wo  cause  cither  of  the  sbovn- 
named  animals  to  be  thrown  into  deep  water,  wo  observe  that  they 
speedily  rise  to  tin:  mii  l'ice,  and  remain  there  as  long  an  the  Umfal  are 
Quiescent,  and  uh  n  the  limbs  move  they  strike  out  in  tho  proper 
direction  with  praofaiOD,  although  they  may  never  previously  have 
been  out  of  their  depth  iu  water.  But  if  wo  inquire  how  it  happens 
that  these  animals  are  enabled,  without  the  aid  of  experience,  to  swim 
at  once  the  first  time  they  aro  plunged  into  water,  we  find  on  investi- 
gation that  tho  limbs  of  Mammil'erous  Quadrupeds  move  iu  water 
precisely  as  they  do  on  land,  and  no  ne.v  action,  e  ther  :n  regards 
direction  or  order,  is  required,  as  is  the  eas:  with  man,  to  enable  them 
to  swim ;  and  as  they  aro  specifically  lighter  than  water,  they  need  no 
force  to  bo  employed  to  keep  them  above  the  surface.  In  hunting 
the  stag  or  tho  fox,  it  is  not  an  uncommon  occurrence  for  the  animal, 
when  hard  pressed  iu  the  chase,  to  plunge  into  a  stream  and  swim 
across  the  water,  tho  hounds  following.  Tho  huntsman,  relying  on 
tho  tact  of  his  horse,  plunges  fearlessly  with  it  into  tho  water,  and 
arrives  safely  on  the  opposite  bank.  In  these  cases  the  horse  carries 
its  rider  above  tho  surface,  thus  showing  that  the  specific  gravities  of 
the  man  and  horse  combined  aro  much  less  than  that  of  the  water. 

Most  of  the  Mammiferous  Aiymals  are  amphibious,  and  possess 
the  faculty  of  sustaining  themselves  during  lengthened  periods  under 
water.  Of  these,  several  species  have  the  feet  furnished  with  a  mem- 
brane between  the  fingers  and  toes ;  such,  for  example,  as  the  Otter 
tribe.  These  animals  are  excellent  swimmers,  and  their  agility  iu  tho 
water  is  surprisingly  great.  It  appears  that  nearly  all  mammiferous 
animals  can  swim  if  necessitated  to  do  so;  and  it  should  be  borne  in 
mind  that  this  has  been  accounted  for  by  their  being  gifted  with  two 
qualities  essential  iu  swimming — the  one  arising  from  specific  gravity, 
and  the  other  from  the  circumstance  of  the  natural  movements  of  the 
limbs  being  the  same  both  on  land  and  in  water. 

Amongst  the  Birds,  those  of  the  order  Natatorcs  are,  as  their  generic 
name  implies,  best  adapted  for  swimming.  The  figure  of  the  breast 
resembles  that  of  the  keel  of  a  boat;  the  body  being  clothed  with  a 
thick  plumage,  tends  to  increase  the  bulk  without  very  materially 
augmenting  the  weight.  The  plumage  is  very  compact,  and  being 
lubricated  with  an  oleaginous  secretion,  the  water  cannot  penetrate  to 
the  skin.  The  bones  of  the  skeleton  are  extremely  light,  and  many 
of  them  are  hollow,  so  that  the  specific  gravity  of  birds  is  much  less 
than  that  of  water ;  indeed,  were  it  not  so,  they  would  be  utterly 
unable  to  swim,  and  much  less  to  fly  in  the  rarer  medium  of  air.  The 
specific  gravity  of  birds  is  so  much  less  than  that  of  water,  that  we 
observe,  as  in  the  Grebe,  Petrel,  &c.  (fig.  10),  that  by  far  the  greator 


Fig.  10. 


Grebe  Peirel. 


portion  of  the  body  is  above  the  water  as  they  lie  flat  on  its  surface. 
They  require  therefore  no  action  of  the  limbs  to  sustain  them  on  the 
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Foot  of  Grebe, 
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wat<  r,  and,  for  the  purpose  of  progression,  the  feet,  which  act  as  oars> 
are  variously  and  most  exquisitely  contrived.  For  example,  in  the 
Grebe  each  toe  i3  furnished  with  a  distinct  membrane  (fig.  11),  the 
margins  of  which  overlap  each  other;  but  in  the  Merganser, 'and 
many  other  aquatic  birds,  such  as  the  Duck  aud  Goose,  the  same 
membrane  extends  to  the  three  toes.  {Fig.  12.)  In  swimming,  the 
Fig.  12. 


Eider  Duck. 


effectivo  stroke  is  produced  by  the  feet  alternately;  that  is,  whilst 
ouo  foot  is  pushed  backwards  the  other  is  drawn  forwards.    (Fig.  13.) 

Fig.  13. 


Parakeet  Auk. 

In  the  effective  stroke  the  foot  is  extended  and  the  toes  expanded  so 
as  to  present  the  greatest  surface  possible  to  the  water ;  it  is  then 
driven  baekwards  with  force,  the  effect  of  which  is  to  drive  the  body 
forwards.  In  the  back  stroke  the  foot  is  flexed,  and  the  toes  are 
brought  together  so  as  to  present  the  least  surface  to  the  water,  and 
produce  as  little  action  as  possible.  The  back  stroke  of  the  leg  tends 
to  retard  the  body,  and  it  is  only  the  difference  in  the  amount  of  the 
force  of  these  strokes  that  is  effective.  Sometimes  both  feet  are 
driven  backwards  and  drawn  forwards  simultaneously,  and  the  body 
moves  by  a  series  of  jerks. 

Some  of  the  water-birds  make  use  of  their  wings  as  sails ;  the  swan, 
for  instance,  may  be  often  observed  partially  to  elevate  the  wings  and 
spread  them  out  to  the  wind,  and  thus  move  by  the  force  of  the  wind 
alone,  like  a  failing  vessel. 

It  is  well  known  that  Fishes  reside  constantly  in  water;  they  are 
indeed  so  organised  that  they  can  neither  live  nor  move  out  of  it  but 
for  a  very  short  time.  Their  specific  gravity  is  very  nearly  equal  to 
that  of  water ;  but  they  are  also  endowed  with  the  power  of  varying 
their  specific  gravity,  so  as  to  raise  or  lower  themselves  in  the  fluid  at 
pleasure.  We  have  seen  that  the  human  race  can  vary  the  specific 
gravity  of  the  body,  by  drawing  in  and  expelling  the  air  from  the 
lungs ;  but  fishes,  not  having  the  same  kind  of  respiratory  organs, 
cannot  do  so  in  the  mere  act  of  respiration.  As  a  large  number  of 
fishes  however  are  obliged  to  sustain  themselves  surrounded  on  all 
sides  by  the  water,  it  would  require  an  endless  play  of  muscular  force 
to  retain  them  in  such  a  position,  if  their  specific  gravity  were  either 
greater  or  less  than  that  of  the  water.  To  prevent  this  continual 
waste  of  vital  power,  they  have  been  provided  with  an  air-bladder, 


which  they  have  the  power  of  distending  aud  contracting  at  pleasure  : 
this  bladder  is  placed  in  the  body  immediately  under  the  spine,  aud 
above  the  centre  of  gravity,  being  the  best  position  to  keep  the  body 
steady,  and  prevent  its  turning  over  when  the  air-bladder  is  distended. 
When  the  air-vessel  is  filled  the  animal  is  lighter  than  water,  and  it 
rises ;  and  when  the  air  is  expelled  it  becomes  heavier,  and  sinks. 
This  hydrostatic  apparatus  cannot  but  strike  with  admiration  every 
one  who  contemplates  the  beautiful  adaptation  of  fishes  to  the  end 
they  are  destined  to  serve  in  animal  creation. 

Some  fishes,  such  as  the  rays  and  soles,  are  destitute  of  a  swimming- 
bladder  ;  but  as  they  generally  reside  at  the  bottom  of  the  sea,  they 
do  not  require  one :  when  they  swim,  in  order  to  prevent  their  sinking, 
they  must  use  as  much  extra  force  as  is  conferred  on  other  fishes  by 
tho  air-bladder.  The  locomotive  organs  of  fishes  consist  of  fins  and 
tail,  the  former  of  which  are  variable  in  size,  number,  and  direction. 
The  figures  of  fishes  are  also  various,  but  in  some  of  them,  such  as 
the  cod,  salmon,  and  mackerel,  the  figure  is  supposed  to  approximate, 
more  nearly  than  others,  to  that  which  is  considered  by  mathe- 
maticians to  offer  the  least  resistance  to  their  progress  in  tho  dense 
medium  they  inhabit.  In  the  perch  tribe  we  find  the  greatest  number 
of  fins,  being  as  many  as  eight ;  these  are  termed  the  two  pectoral, 
two  dorsal,  two  ventral,  one  anal,  and  one  caudal.  These  several 
names  are  given  in  consequence  of  their  relativo  situations  on  the 
body.  The  pectoral  fins  are  supposed  to  represent  the  arms,  and  the 
anal  fins  the  legs,  of  the  higher  orders  of  animals.  In  the  gurnard  it 
may  be  remarked  that  the  pectoral  fins  (fig.  14,  a,  a')  are  very  large,  as 

Fig.  14. 


Fig.  15. 


Gurnard. 

are  also  the  dorsal  (b  c) ;  the  caudal  (e)  increases  in  surface  as  it 
recedes  from  the  body.  The  whole  of  the  fins  are  more  or  less  em- 
ployed in  certain  kinds  of  movements. 
In  order  to  ascertain  the  true  use  of 
the  fins  in  swimming,  Borrelli  having 
cut  off  the  ventral  fins  of  a  living  fish, 
put  it  back  again  into  the  pond.  It 
then  rolled  from  side  to  side  like  a 
drunken  man,  and  could  not  keep  au 
upright  position.  When  the  fish  move 
with  great  velocity  the  pectoral  fins 
are  laid  close  to  the  body,  in  order 
that  they  may  not  retard  its  motion  ; 
and  in  rapid  motion  the  tail  becomes 
the  great  propelling  organ  of  motion. 
We  shall  therefore  now  investigate  its 
mode  of  action.  The  first  movement 
of  a  fish  from  a  state  of  rest  is  pro- 
duced by  the  flexion  of  the  tail  (as 
seen  in  fig.  15,  at  o) ;  during  this  move- 
ment the  centre  of  gravity  (c)  is  drawn 
slightly  backwards.  When  the  tail  has 
arrived  at  a,  it  is  forcibly  extended  by 
its  muscles  in  the  direction  a  i,  per- 
pendicular to  its  plane  :  the  force  of  its 
action  upon  the  water,  in  a  i,  is  trans- 
lated to  the  fish  in  the  direction  oi 
i  a,  causing  the  centre  of  gravity  (c) 
to  move  obliquely  forwards,  in  the 
direction  c  h,  parallel  to  i  a.  The  tail 
having  reached  the  central  line  c  d, 
its  power  of  urging  the  body  forwards 
not  only  ceases,  but  during  its  flexion 
on  the  opposite  side  in  the  line  a  o,  it 
tends  to  draw  the  body  backwards, 
in  the  direction  o  e.  Having  reached 
the  point  o,  it  is  again  rapidly  ex- 
tended in  the  line  o  e,  causing  an 
impulse  on  the  centre  of  gravity  in 
c  b,  parallel  to  o  e.  If  the  two  forces  c  h  and  c  6  acted  simultane- 
ously, we  should  obtain  the  resultant  cf;  but  as  they  do  not,  the 
point  (c)  will  not  move  exactly  in  the  right  line  e  f,  but  in  a  curred 
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line  which  lies  evenly  betwoen  dcf  and  a  line  drawn  parallel  to  it 
through  h.  The  fish  being  in  motion  whilst  the  tail  moves  from  side 
to  side,  according  to  Borrelli,  it  describes  an  ellipse  instead  of  a  circular 
arc,  which  would  be  the  case  if  the  body  were  stationary  and  tho  tail 
only  moving.  The  velocity  with  which  fishes  move,  and  the  continu- 
ance of  their  movements,  are  enough  to  givo  us  an  idea  of  the  great 
strength  of  their  muscles,  especially  when  wo  reflect  on  the  density  of 
the  fluid  which  is  opposed  to  their  speed.  Thoso  fishos  which  have 
occasion  for  great  speed  (such  as  the  shark,  as  well  as  other  predaceous 
fishes),  have  their  tails  forked  (fig.  16).  In  these  tho  area  of  tho  surface 
Fig.  16. 


Tail  of  Shark. 

of  the  tail  is  in  the  inverse  ratio  of  the  distance  from  its  axis  of  motion. 
This  figure  is  that  which  may  be  considered  best  adapted  for  great 
velocity  of  progression.  When  the  surface  of  the' tail  increases  as  its 
distance  from  the  centre  of  gravity  of  the  animal,  the  muscles  act  at  a 
mechanical  disadvantage,  and  the  animal  can  proceed  but  slowly.  In 
whales  the  surface  of  the  tail  is  proportional  to  the  enormous  bulk  of 
the  body  ;  but  the  plane  of  the  tail  is  transverse,  or  in  the  mesial 
plane  of  the  body,  instead  of  being  perpendicular  as  in  fishes  ;  and  its 
action  is  at  right  angles  to  that  of  fishes  also.  The  force  of  the  tail 
must  be  very  great,  inasmuch  as  they  have  been  observed  to  throw 
themselves  quite  out  of  the  water,  many  feet  in  height,  into  the  air. 

As  we  descend  lower  in  the  scale  of  organised  beings,  we  find  an 
illimitable  number  of  aquatic  animals.  The  lobster,  prawn,  and 
shrimp,  swim  backwards  by  the  action  of  the  tail ;  but  in  these  the 
effective  stroke  is  during  the  flexion  of  the  tail,  and  not  the  extension, 
as  in  fishes.  Many  insects  are  also  aquatic,  such  as  the  Dytiscus  and 
others.    [Flying  ;  Locomotion  in  Animals.*] 

SWIMMING-BIRDS.  [Natatores.] 

SWINE.  [Suidje.] 

SWORD-FISH.  [ScoiiBRiDiE] 

SYCAMORE.  [Acer.] 

SYCAMORE-FIG.  [Ficos.] 

SYCO'CRINUS.  [EcHINODERMATA.] 

SYLLIS.  [Annelida.] 

SYLVIA.    [Erythaca;  SylviaD-E.] 

SY'LVIADJE  (Vigors),  a  family  of  Birds  belonging  to  the  tribe 
Dentirostres  and  the  order  Insessores. 

Mr.  Vigors  remarks  that  the  Sylviadce,  the  Warblers  of  our  British 
ornithologists,  assimilated  as  they  are  to  the  Merulidie'  in  the  sweetness 
and  compass  of  their  vocal  power,  are  separated  from  that  family  chiefly 
by  their  more  delicate  structure  and  more  subulate  bill.  That  portion 
of  the  Linnaoau  Motacilla,  or  rather  of  the  Sylvia  of  Latham,  he  ob- 
serves, which  Bechstein  has  separated  from  the  genus  under  the  title 
of  Accentor,  in  conjunction  with  that  which  embraces  the  Nightingale 
(Sylvia  luscinia),  appears  to  be  the  group  most  nearly  approaching  the 
Thrushes  by  the  comparative  strength  of  its  formation.  Here  also, 
perhaps,  he  thinks  we  may  find  the  Hylophilus  (Temm.)  of  the  New 
World,  and  the  lora  (Horf.)  of  the  East,  to  be  united  by  their  stronger 
bills.  Hence,  he  continues,  a  number  of  intervening  groups  (among 
which  Brachypteryx,  and  that  which  includes  Sylvia  rubecola,  the  Red- 
breast, are  specially  noticed  by  him)  conduct  the  inquirer  by  their 
gradually  lessening  bill  and  more  slender  form  to  those  birds  in  which 
the  delicate  body,  the  tapering  legs,  and  the  gracile  and  subulate  bill 
point  out  their  typical  supremacy  in  the  family.  To  these  latter  groups 
he  considers  Melizophilus  (Leach),  the  Dartford  Warbler,  and  Malurns 
(Vieill.),  the  representative  of  Sylvia  in  Australasia  (in  both  of  which 
the  bill  deviates  from  that  of  the  conterminous  genera  in  the  culmen 
being  somewhat  arched),  nearly  allied,  and  also  the  Wrens  (Troglo- 
dytes and  Regulus,  Cuv.).  To  these  he  makes  succeed  a  number  of 
groups  whose  lengthened  tarsi  indicate  that  their  natural  station  is  on 
the  ground,  such  as  Budytes  (Cuv.),  the  true  Motacilla  of  authors; 
and  Enicurus  (Temm.) ;  and  here  he  would  add  Megalurus  (Horsf.)  and 
A  i. thus  (Bechst.),  which  unite,  in  his  opinion,  the  Dentirostres  with  the 
Conirostres,  by  means  of  the  Larks  (Alauda  of  authors).  Mr.  Vigors 
then  states  that  Saxicola  (Bechst.)  is  nearly  allied  to  the  Larks  in  its 
terrestrial  habits  and  general  conformation ;  but  which,  by  its  increas- 
ing bill,  brings  us  round  to  the  earlier  groups  of  the  present  family, 
and  thence  to  the  Merulidce,  with  the  section  of  which  it  is,  he  thinks, 
nearly  connected.  The  circular  disposition  by  which  the  extremes  of 
different  families  may  be  brought  into  contact  with  each  other,  explains, 
in  his  view  of  the  case,  the  manner  in  which  the  genus  Saxicola,  the 

*  This  article  forms  the  concluding  part  of  Locomotion  in  Animals,  for 
■which  we  arc  indebted  to  Mr.  J.  Bishop, 


section  of  Morles  Saxicolcs,  the  genus  MyMlcera,  and  the  more  deli- 
cate form*  of  ThamnOpMlm,  all  birds  decidedly  approaching  e.v.h  other, 
yet  bi-longing  to  tho  different  fatnilio-i  of  Sylviad<e,  Merulidie,  nnd 
Laniadie,  Htill  preserve  their  union,  and  are  brought  together  into  a 
conterminous  assemblage. 

The  Truo  Wrens  display,  in  his  opinion,  so  close  a  similarity  in 
their  general  appearance  and  habits  to  Parus  (Linn.),  the  Titmouse, 
that  wo  may  at  onco  acknowledge  tho  affinity  between  the  latter 
family  and  the  Pipridcc,  upon  which  family  ho  enters  by  the  Titiuic.-. 
('  Linn.  Trans.,'  vol.  xiv.) 

Mr.  Swaiuson  thus  arranges  this  family,  "  marked  by  peculiarities  of 
habit  no  less  than  by  a  variation  of  structure  applied  to  such  habits  :" — 


Circles. 

1.  Typical  . 

2.  Subtypicul 

8,  Aberrant 


Sylviadie,  or  Warblers. 


Sub-Families. 


•       slender,  compressed  ;  lateral  toes  J  ^jB(-an<e 


... 


Phitomelitict. 
'tixicolina. 


equal 

Bill  and  general  structure  more  robust 
Bill  depressed  at  its  base  ;  legs  lengthened 

strong  

Claws  lengthened,  and  but  slightly  curved  ;  1  MotacMina 

live  upon  tho  ground  .       .       .       .    .  ) 
Bill  strong,  almost  entire ;  hinder  toe  and  \  r-jjw. 
claw  large  J 

Of  this  group  the  Motacillincc,  in  Mr.  Swainson's  opinion,  form  the 
most  aberrant  division.  Purely  insectivorous,  they  are,  ho  remarks, 
well  exemplified  by  the  four  common  and  well-known  species  distri- 
buted through  this  country  and  Europe  generally.  "  They  live,"  says 
Mr.  Swainson,  "  almost  entirely  upon  the  ground,  where  alone  they 
seek  their  food,  which  consists  entirely  of  insects  :  damp  meadow?, 
and  the  sides  of  standing  or  running  waters,  are  the  favourite  haunts 
of  these  birds ;  and  they  run  with  such  celerity,  that,  in  this  respect, 
as  well  as  in  their  general  black  and  white  plumage,  they  can  only 
be  compared  to  the  plovers."  He  considers  them,  in  fact,  as  col- 
lectively representing  the  tenuirostral  type  of  the  perchers ;  or,  what 
is  the  same,  the  grallatorial  type  among  birds. 

Mr.  Swaiuson  enters  among  the  Parianx,  or  Tits,  by  the  American 
genus  Seiwus ;  and  among  the  True  Warblers  (Sylviance)  by  the 
genus  Culicivora,  comprising  the  Gnat-Snappers. 

The  union  of  all  these  sub-families  is,  in  Mr.  Swainson's  view  of 
the  case,  effected  by  the  Gryllivorce,  a  genus  of  Saxicoliixe  uniting  to 
Enicurus,  which  stands  at  the  confines  of  the  Wagtails  (Molacillirue). 

The  following  genera  are  comprised  under  this  family,  according  to 
Mr.  Swainson's  arrangement : — 

Sylviadce. — Size  universally  small.  Bill  very  slender,  distinctly 
notched.  Feet  formed  for  walking,  perching,  or  climbing.  Tarsus 
slender,  lengthened.  (Sw.) 

Saxicolinte,  Stouechats. — Bill  depressed  at  the  base  :  gape  with 
diverging  bristles.   Feet  lengthened.   Tail  rather  short.    Head  large. 

Genera: — Gryllivora,  Sw. ;  Thamnobia,  Sw. ;  Saxicola,  Bechst.; 
Erythaca,  Bechst.  (Robins)  (with  the  sub-genera  Erythaca,  Sw.,  and 
Sialia,  Sw.) ;  Petroica,  Sw. 

Philomel ince,  Nightingales. — General  structure  larger  and  more 
robust  than  the  typical  warblers.    Feet  formed  for  perching. 

Geneva: — Phoenicura,  Sw.  (Redstarts);  Philomela,  Antiq.  (Night- 
ingales) ;  Curruca,  Bechst. ;  Bradypetus,  Sw. ;  Agrobates,  Sw. 

Sylvianos,  True  Warblers. — Size  very  small.  Structure  weak.  Bill 
very  slender,  straight,  and  with  the  under  mandible  much  thinner 
than  the  upper.  (Sw.) 

Genera : — Orthotomus,  Horsf. ;  Malurus,  Vieill.  (with  the  sub- 
genera Hemipteryx,  Sw. ;  Drymoica,  Sw. ;  Melizophilus,  Leach  ;  Malu- 
rus, Vieill.);  Sylvia,  Lath  (with  the  sub-genera  Sy/via,  Acanthiza, 
Horsf.  and  Vigors;  Regulus,  Ray;  and  Cyanotis,  S.v.);  Culicivora, 
Sw. ;  Praticola,  Sw. 

PariancB,  Titmice. — Bill  either  entire  or  very  slightly  notched, 
more  or  less  conic.  Tarsus  never  shorter  than  the  hind  toe,  which  is 
large  and  strong.    Lateral  toes  unequal.  (Sw.) 

Genera : — Setophaga,  Sw. ;  Sylcicola,  Sw.  (with  the  sub-genera 
Dumecola,  Sw. ;  Sylvicola,  Sw. ;  Vennivora,  Sw.  ;  Mniotilta,  Vieill. ; 
Zosterops,  Horsf.  and  Vigors) ;  Parus,  Linn,  (with  the  sub-genera 
JSgithina,  Vieill. ;  ^Egithalus,  Vig. ;  Parus,  Linn. ;  Parisoma,  Sw. ; 
and  Hylophilus,  Temm.);  Accentor,  Bechst.  (with  the  sub-genus  Seiurus, 
Sw.) ;  Trichas,  Sw. 

Motacillina,  Wagtails. — Bill  lengthened ;  very  straight  and  slender. 
Legs  long,  formed  for  walking.  The  hind  toe  much  longer  than  the 
rest.    Wings  pointed.    Tail  narrow,  and  much  lengthened.  (Sw.) 

Genera: — Lessonia,  Sw.;  Budytes,  Cuv.;  Motacilla,  Linn. ;  Enicurus, 
Temm. ;  Anthus,  Bechst. 

The  family  stands  between  the  Merulidce  and  the  Ampelidce. 
('  Classification  of  Birds.') 

The  Calamoherpina,  Sylvina,  Saxicolincr,  Motacillina:,  Parina,  and 
SylmcolincR,  are  arranged  by  Prince  Bonaparte  under  his  family  of 
Turdidce.  [Merulule.] 

Mr.  G.  R.  Gray  makes  the  Sylviada  the  first  family  of  his  third 
tribe  (Dentirostres)  of  Insessores,  with  the  following  sub  families  ; — 

1.  Malurina. 

Genera:  —  Orthotomus,  Horsf.  (Edela,  Less.);  Prinia,  Horsf.; 
Drymoiea,  Sw,  (Sylvia,  Lath.);  Cyanotis,  Sw.  (Syh'ia,  Vieill,,  Tachurw- 
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D'Orb.);  Regulus,  Gray;  Bradyplcrus,  Sw.  (Sylvia,  Vieill.,  Cysticola, 
Less.) ;  Apalis,  Sw. ;  Praticola,  Sw.  (Calamanthus,  Gould,  Anthus,  Vig. 
and  Horsf.) ;  Cysticola,  Less.  (Salicaria  (?)  Gould,  Sylvia,  Termn.) ; 
Melizophilus,  Leach  (Motacilla,  Gm.) ;  Hemipteryx,  Sw.  (Sylvia,  Vieill., 
Cysticola,  Less.);  Stipiturus,  Lesa.  (Drymoica,  Sw.,  Sylvia.  Lath., 
Malurus,  Tenia).);  Malurus,  Vieill.  (Motacilla,  Gm.);  Cincloramphus 
Gould  (Megalurus,  Vig.  and  Horsf.) ;  Sphcnura,  LicLit.  (Turdus,  Lath., 
Malurus,  Temni.) ;  Megalurus,  Horsf.  (Malwrus,  Reiuw.) ;  Yuhina, 
Hodgs.  With  reference  to  Yutaa,  Mr.  Gray  remarks  that  it  is  the 
same  perhaps  as  the  preceding  genus. 

2.  Sylviince. 

Genera:  —  Ccttia,  Bonap.  (Sylvia,  Marm.,  Salicaria  (?),  Gould); 
Pscudo-Luscinia,  Bonap.  (Sylvia,  Savi.) ;  Locustella,  Ray  (Sylvia,  Lath., 
Salicaria,  Selby,  Calamoherpc,  Brehm,  Curruca,  Sw.,  Arundinaceus, 
Less.);  Calamodyta,  Bonap.  (Sylvia,  Temm.,  Arundinaceus,  Less.); 
Acroccphalus,  Naum.  (Calamoherpe,  Boie,  Motacilla,  Linn.,  Salicaria, 
Selby,  Curruca,  Sw.,  Arundinaceus,  Less.)  ;  Uippolais,  Brehm  (Asilus, 
Bechst ,  Arundinaceus,  Less.,  Motacilla,  Linn.);  Regulus,  Ray  (Mota- 
cilla, Linn. ;  Phyllopncuste,  Meyer  (Sylvia,  Lath.,  Phylloscopus,  Boie, 
Asilus,  Briss.,  Trochilus,  Lafr.) ;  Sylvia,  Lath.  (Philomela,  Sw.) ; 
Curruca,  Briss.  (Motacilla,  Gm.,  Sylvia,  Lath.) ;  Nisoria,  Bonap. 
(Curruca,  Brehm,  Philomela,  Sw.) ;  Luscinia,  Briss.  (Philomela,  Sw., 
Daulias,  Boie,  Motacilla,  Gm.,  Sylvia,  Lath.). 

3.  Saxicolince. 

Genera: — Copsychus,  Wagl.  (Gracula,  Gm.,  Oryllivora,  Sw. ,  Ccrco- 
trichas,  Boie,  Lalage  (Boie),  Sundev.,  Kittacincla,  Gould,  Notodela, 
Less.) ;  Ruticilla,  Ray  (Ficedula,  Bechst.,  Phcenicura,  Sw.,  Motacilla, 
Linn.);  Cyanecula,  Briss.  (Pandicilla,  Bl.,  Motacilla,  Linn.,  Sylvia, 
Lath.);  Calliope,  Gould  (ylcccrato)-,  Temm.,  Motacilla,  Linn.  Turdus, 
Gm.)  ;  Orocetes,  G.  R.  Gray  (Phcenicura,  Vig.,  Pctrophila,  Sw.) ; 
Rubecula,  Briss.  (Dandalus,  Boie,  Erythuca,  Sw.,  Motacilla,  Linn.) ; 
Sialia,  Sw.,  (Sylvia,  Lath.) ;  Pctroica,Sw.  (Muscicapa,  Gm.) ;  Origma, 
Gould  (Muscicapa,  Lewin.,  Saxicola,  Vig.  and  Horsf.);  jEdon,  Boie 
(Erytliropygia,  Smith,  .4)'ttM.(Zi)!aceus,  Less.,  Salicaria,  Gould,  Agrobates, 
Sw.) ;  Thamnobia,  Sw.  (Sylvia),  Bessonornis,  Smith ;  Campicola,  Sw. 
(Sylvia,  Lath.,  Saxicola,  Temm.) ;  Vitijlora,  Briss.  ((Enanthe,  Vieill., 
Saxicola,  Bechst.,  Motacilla,  Linn.) ;  Rubetra,  Briss.  (Motacilla,  Linn., 
Sa.iicola,  Bechst.). 

4.  Accentorince. 

Genera: — ^Icccre'o)-,  Bechst.,  (Motacilla,  Gm.) ;  Enicocichla,  G.  R. 
Gr.iy  (Sciurus,  Sw.  (Turdus,  Will.)  ;  Trichas,  Sw.,  (TWc/ats,  Linn.);  &rt- 
cornis,  Gould  (Acanthiza,  Vig.  and  Horsf.) ;  Acanthiza,  Vig.  and  Horsf. ; 
Psiloims,  Gould  ;  Symmorphus,  Gould;  ibm,  Horsf.  (Motacilla,  Linn.). 

5.  Paring. 

Genera  : — jEgithalus,  Vig.  (Remiz,  Cuv.,  Pendulinus,  Brehm,  Parus, 
Linn.);  Melanochlora,  Less.  (Parus,  Lafr.);  Parus,  Linn.;  Sulliora, 
Hodgs. ;  Minla,  Hodgs. ;  Mesia,  Hodgs.  ;  Bahila,  Hodgs. ;  Siva, 
Hodgs. ;  Mcgidina,  Vieill.  (Parus,  Gm.);  Tyrannulus,  Vieill.  (Pipra, 
Spix.,  Sylvia,  Lath.)  ;  Sphenostoma,  Gould ;  Calamophilus,  Leach 
(Mystacinus,  Boie,  Parus,  Linn.) ;  Megistura,  Leach  (Orites,  Mcehr, 
Paroides,  Brehm,  Parus,  Linn.);  Parisoma,  Sw.  (Sylvia,  Vieill.); 
Psaltria,  Temm. ;  Jigithina,  Vieill. ;  Hylophilus,  Temm. 

6.  Sylvicolince. 

Genera : — Sylviparus,  Burt ;  Dumecola,  Sw. ;  Sylvicola,  Sw.  (Parus, 

Linn.,  Sylvia,  Lath.,  Chloris,  Boie,  Parula,  Bonap.) ;   1  (Wilsonia, 

Bonap.,  Muscicapa,  Wils.,  Setophaga,  Sw.) ;  Veimivora,  Sw.  (Ficedula, 
Briss.,  Sylvia,  Lath.) ;  Muiotilta,  Vieill.  (Oxyglossus,  Sw.,  Sylvia,  Lath., 
Sylvicola,  Jardine) ;  Zosterops,  Vig.  and  Horsf.  (Sylvia,  Sw.). 

7.  Motacillince.    Motacilla,  Linn. 

Genera  : — Muscisaxicola,  D'Orb.  (Lessonia,  Sw.,  Plionura,  Gould) ; 
Motacilla,  Linn. ;  Budytes,  Cuv.  (Motacilla,  Linn.);  Enicurus,  Temm. 
(Motacilla,  Linn.;  Turdus,  Vieill.) ;  Grallina,  Vieill.  (Tanypus,  Oppel.); 
Ephthianwa,  Gould  (.4 canthzitha,  J.  and  S.);  Anlhus,  Bechst.;  Cory- 
dalla,  Vig.  (Anthus,  Vieill.).  [MoTACiLLiNiE.] 

Of  these  names,  PclrophUa  and  Wilsonia  are  terms  employed  in 
botany. 

The  Sylviadce,  in  Mr.  G.  R.  Gray's  arrangement,  are  followed  by  the 
Twdidce.    ('  List  of  the  Genera  of  Birds.') 

We  shall  illustrate  this  family  by  describing  some  forms  which  are 
not  found  in  other  parts  of  this  work. 

The  genus  Phcenicura,  to  which  the  Common  Redstart  belongs,  may 
be  regarded  as  typical  of  this  family.  The  beak  is  slender  and  nearly 
straight,  compressed  towards  the  poiut,  slightly  deflected,  and  emar- 
ginated ;  nostrils  basal,  lateral,  oval,  pierced  in  a  membrane,  and 
partly  concealed  by  the  feathers  of  the  forehead  ;  wings  of  moderate 
size,  the  first  quill  very  short,  the  second  equal  in  length  to  the  sixth, 
the  third,  fourth,  and  fifth  nearly  equal,  but  the  fourth  the  longest ; 
tail  more  or  less  red  in  all  the  species ;  legs  with  the  tarsus  lengthened 
and  slender,  longer  than  the  middle  toe ;  outer  toes  nearly  equal  in 
length. 

P.  ruticilla,  the  Common  Redstart.  It  is  the  Motacilla  Phcenicura 
of  Linnaeus.  Belon  is  of  opinion  that  this  is  the  Qoiv'iKovpos  of  Aris- 
totle ('  Hist.  Anim.,'  ix.  49).  It  is  the  Corossolo,  Codirosso,  Culo 
Ranzo,  and  Culo  Rosso  of  the  Italians;  Rossignol  de  Mur  ou  de 
Murailles  of  the  French;  Schwarzkehliger  Sanger,  Schwarziehlein, 
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and  Garten-Rothschwiinzchen  of  the  Germans ;  Gekraagde  Roodstart 
of  tho  Netherlanders ;  Rodstjert  of  the  Swedes;  Roedsticrt  of  the 
Danes;  Blodfugl  of  the  Norwegians;  Rhonell  Goch  of  the  Welsh; 
Redtail,  Bran  tail,  and  Kiretail  of  the  English. 

The  old  male  has  the  forehead  and  eyebrows  pure  white ;  a  small 
baud  on  the  root  of  tho  bill,  space  between  that  and  the  eye,  throat, 
and  upper  part  of  the  neck,  deep  black  ;  head  and  upper  part  of  the 
back  bluish  ash ;  breast,  sides,  rump,  and  lateral  tail-feathers,  brilliant 
ruddy  ;  abdomen  whitish,  lower  coverts  of  the  tail  deep  ruddy,  two 
middle  feathers  brown. 

The  female  (which  may  easily  be  confounded  with  that  of  P. 
Saecica,  tho  Blue-Throated  Warbler)  with  the  upper  parts  gray  strongly 
shaded  with  rusty;  great  wing-co  verts  bordered  with  ruddyish  yellow; 
throat  white,  breast  and  sides  rusty,  belly  whitish,  under  tail-coverts 
pale  rusty.  Tho  very  old  have  the  throat  blackish,  spotted  with  rusty. 

Tho  young  males  of  the  year  have  no  white  on  the  forehead ;  black 
of  the  throat  broken  with  whitish  lines ;  ruddy  colour  of  the  breast 
varied  with  white  ;  upper  parts  rusty  ash,  tail-coverts  and  feathers 
bordered  with  rusty. 

The  young  females  may  bo  distinguished  from  the  nightingale  by 
the  black  bill  and  feet,  and  the  two  middle  tail-feathers,  which  are 
always  blackish-brown. 

This  bird  is  found  in  Denmark,  Norway,  Sweden,  Russia,  Europe 
generally,  particularly  Holland,  France,  Provence,  Spain,  and  Italy. 
Trebizond,  and  to  the  south-east  of  that  locality,  Erzerum,  and  Japan. 

In  Britain  it  arrives  about  the  middle  of  April,  penetrating  as  high 
as  Sutherlandshire  in  Scotland.  Pennant  says  that  it  extends  no 
farther  west  than  Exeter,  but  it  has  been  seen  in  the  eastern  portion 
of  Cornwall,  and  is  far  from  uncommon  in  the  western  part.  Tho 
Welsh  name  above  given,  from  Pennant,  indicates  that  the  bird  must 
have  been  formerly  known  in  Wales :  it  certainly  is  now,  aad  has 
even  been  found  near  Belfast  in  Ireland ;  but  this  appears  to  be  a 
singular  instance.  They  quit  England  generally  at  the  commence- 
ment of  September. 


Redstart  (Phcenicura  ruticilla). 
Lower  figure,  male  ;  upper  figure,  female. 

The  Redstart  is  a  sweet  and  indefatigable  singer,  and  has  been 
heard  in  a  wild  state  as  late  as  ten  o'clock  at  night,  and  as  early  as 
three  o'clock  in  the  morning.  The  skirts  of  woods,  lane  and  meadow 
hedge-rows,  orchards,  gardens,  the  old  ivied-wall  of  a  ruin,  are  all 
favourite  haunts.  The  male  shows  himself,  as  if  proud  of  his  pretty 
plumage,  whilst  he  is  uttering  his  soft,  sweet  song,  vibrating  his  tail 
the  while,  on  some  low  branch  cf  a  not  high  tree,  or  weather-beaten 
stone,  nor  does  his  music  cease  as  he  flies  to  another  station  to  continue 
his  strain. 

4  crevice  in  a  wall,  a  hollow  tree,  a  nook  ia  a  building  sheltered 
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behind  a  limb  of  ancient  ivy,  or  even  of  an  old  fruit-treo  trained 
against  it,  sometimes  a  holu  in  the  ground,  receives  tho  nest,  the 
outside  of  which  is  rough  and  rich  with  iiiohh,  and  lined  with  hair  and 
feathers.  Four,  six,  and  even  oight  greenish-blue  eggs  aro  deposited, 
and  the  first  brood,  for  thoro  arc  generally  two  in  a  season,  aro  fre- 
quently fledged  by  the  second  week  in  Juno.  Tho  food  consists  of 
worms  and  insects,  fruit,  and  berries. 

Bechstein  speaks  highly  of  its  attractive  qualities  in  plumage, 
gesture,  and  song;  and  says  it  will  add  to  its  natural  notes  parts  of 
the  songs  of  other  birds.  Ho  tellB  us  that  those  which  built  under  his 
roof  imitated  tolerably  the  chaffinch  that  hung  in  a  cago  at  his 
window  ;  and  his  neighbour  had  one  in  his  garden  that  repeated  the 
strains  of  a  black-cap  which  had  its  nest  noar. 

In  captivity  Redstarts  become  so  tamo  that  they  will  take  a  meal- 
worm from  tho  hand.  Sweet  says  that,  when  kept  in  confinement,  he 
considers  this  bird  tho  most  sensible,  and,  if  brought  up  from  the 
nest,  the  most  attached  of  nil  small  birds;  but  ho  adds  that  it  may 
bo  deemed  the  most  tender  of  all  tho  tribe.  It  is,  he  observes,  a 
real  mocker,  and,  if  bred  up  from  the  young  stati-,  will  learn  the  note 
or  call  of  almost  any  other  bird  :  it  will  also  learn  a  tune,  and  will 
sing  by  night  as  well  as  by  day,  as  long  as  a  light  is  kept  burning.  He 
had  one  that  whistled  the  Copenhagen  Waltz. 

The  '  Portraits  dea  Oyseaux '  has  the  following  quatrain  under  the 
cut  of  this  Wall  Nightingale  : — 

"  Ce  Rossignol  est  nomir.e  ilc  muraillc, 
Pource  qu'es  mura  il  baslit  sa  maison, 
Fait  ses  pctits  :  mais  en  eomparaison 
Au  Uossignol,  il  no  (lit  rien  qui  vaillc." 
Notwithstanding  the  censure  involved  in  tho  last  line  and  a  half 
however  tho  Kedstart  is  a  very  charming  songster.    In  comparison 
with  the  uightiugale,  every  other  bird's  song  must  fade. 

Mclizophilus  has  a  slender  beak,  upper  inaudible  slightly  bent  from 
the  base  and  finely  emargiuated  near  the  tip  ;  under  mandible  straight, 
shorter  than  the  upper,  and  shutting  within  it;  nostrils  basal,  lateral, 
cleft  longitudinally  ;  base  of  the  beak  surrounded  with  hairs.  Wings 
short,  the  first  quill-feather  very  small,  the  second  shorter  than  cither 
of  the  next  four  feathers ;  the  fourth  and  fifth  the  longest  in  the 
wing.  Tail  elongated,  cuneiform.  Tarsi  strong,  and  longer  than  the 
middle  toe  ;  claws  of  moderate  length,  sharp. 


Hartford  Warbler  {lfilizoj>hilus  DartfarditHtit), 
Upper  figurr,  male  ;  lower  figure,  female. 


M.  Dartfordicruit,  tho  Hartford  Warbler.  It  is  the  Pitte-Chou  do 
Proveneo  of  tho  French;  the  Magnanina  of  .Savi.  ;  and  Proveii-er 
Sanger  of  Meyer. 

Tho  old  male  has  all  the  upper  parti,  with  the  exception  of  tho 
tail,  fine  deep-gray ;  throat,  breast,  and  side  ',  purple-reddish,  or  tho 
colour  of  wine  lees;  middle  of  tho  belly  white;  tail  very  long, 
blackish-brown,  tho  external  feather  only  terminated  with  white  : 
quills  ash  coloured  externally,  but  black  on  the  internal  barbs;  wings 
very  short;  feet  yellowish  ;  bill  black,  but ycllowiih-wbitc  at  IU  baic  ; 
iris  brown.    Length  5  inches. 

Tho  female  has  tho  tints  generally  leas  vivid  than  tboMOI  the  male  ; 
on  the  throat  a  greater  number  of  fine  whitish  stria}  than  in  tho  male, 
which,  when  old,  presents  hardly  any  traces  of  t'icra. 

The  young  of  tho  year  have  a  great  number  of  small  stripes  on  the 
throat,  the  lower  parts  varied  with  whitish  feathers.  (Temm.) 

This  bird  is  found  in  southern  Europe,  the  countries  that  border 
tho  Mediterranean,  Spain,  and  the  south  of  Italy,  but  Prince  C.  L. 
Bonaparte  notes  it  as  rare,  and  as  found  in  summer  in  mountainous 
situations.  It  is  comparatively  scarce  in  Germany  and  Holland. 
Permanent  in  England,  but  not  generally  diffused.  Frequent  in  the 
neighbourhood  of  London,  and  also  at  Bagshot,  Chobham,  and  their 
vicinities.    Devonshire,  Cornwall,  and  Berkshire,  possess  it  also. 

The  furze-brake  and  tangled  heath  are  its  favourite  haunts.  Mr. 
Gould  observes,  that  its  form  closely  allies  it  to  the  Superb  Warblers 
(Malurus)  of  Australia,  while  its  relationship  to  the  Common  White- 
throat  is  strikingly  apparent.  With  n  ference  to  its  seclude  1  habits, 
the  same  author  well  remarks  that  in  the  spring  it  becomes  more 
lively  and  more  frequently  visible,  "rising  on  quivering  wing  above 
the  tops  of  the  furze,  and  uttering  a  hurried  babbling  song,  much 
after  the  manner  of  the  Whitethroat ;  at  these  times  it  erects  the 
feathers  of  the  head  into  a  crest,  ami  distends  the  throat,  exhibiting 
many  attitudes  and  gesticulations." 

Dry  stalks  and  gra"S  intertwined  with  fibres  of  plants  and  roots 
form  the  nest,  which  is  generally  snugly  hid  in  the  very  heart  of  a 
thick  furze-bush  not  far  from  the  ground.  Eggs  greenish-white,  with 
brown  speckles  and  ashy  spots,  and  thus  resembling  those  of  the 
Whitethroat. 

The  Dartford  Warbler  is,  generally  speaking,  insectivorous,  but 
fruits  do  not  come  ambs  to  it,  that  is,  such  berrie3  as  it  may  find 
near  its  retreats. 

Syhicola. — This  genus  is  well-represented  by  the  Myrtle  Bird  of 
America. 

S.  coronata,  the  Yellow-Crowned  Warbler,  or  Myrtle-Bird.  In 
summer  plumage  it  is  blackish  slate  colour,  streaked  with  black; 
beneath  white  ;  breast  spotted  with  black  ;  crown,  sides  of  the  breast, 
and  rump,  yellow;  wings  bifasciated  with  white;  tail  black;  three 
lateral  tail-feathers  spotted  with  white.  Winter  plumage  edged  with 
brownish-olive,  the  yellow  of  the  crown  partly  concealed  by  a  margin 
of  the  same  olivaceous  hue  ;  no  black  on  the  head  or  face. 

Young  browner,  the  yellow  much  paler  and  nearly  without  black. 
Length  from  5  to  6  inches ;  alar  extent  from  S  to  9  inches. 

It  arrives  in  the  Middle  and  Northern  states  of  the  Union  from  the 
south  towards  the  end  of  April  or  beginning  of  May,  and  then  probably 
passes  north  to  breed.  In  August  they  re-appear  in  those  st  ites,  and 
remaiu  about  the  gardens  and  woods  till  about  the  end  of  November, 
feeding  almost  exclusively  at  this  period  on  the  Mynle-Wax  Barries 
(Myrica  ccrifcra),  or  those  of  the  Virginian  Junipei.  "  These,"  says 
Mr.  Nuttall  in  continuation, "  with  other  late  and  persisting  berries,  and 
occasional  insects,  constitute  their  winter  food  in  the  Southern  States, 
where,  in  considerable  numbers,  in  the  swamps  and  sheltered  groves 
of  the  sea-coast,  they  pass  the  cold  season.  In  fine  weather,  in  the 
early  part  of  October,  they  may  be  seen  at  times  collecting  grass- 
hoppers and  moths  from  the  meadows  and  pastures,  and,  like  the 
Blue-Bird,  they  often  watch  for  the  appearance  of  their  prey  from  a 
neighbouring  stake,  bough,  or  fence-rail;  and  at  this  time  are  fo 
familiar  and  unsuspicious,  particularly  the  young,  as  fearlessly  to 
approach  almost  within  reach  of  the  silent  spectator.  At  the  period 
of  migration  they  appear  in  an  altered  and  less  brilliant  dress  ;  the 
bright  yellow  spot  on  the  crown  is  now  edged  with  brownish-olive, 
so  that  the  prevailing  colour  of  this  beautiful  mark  is  only  seen  on 
shedding  the  feathers  with  the  hand  ;  a  brownish  tint  is  also  added  to 
the  whole  plumage;  but  Wilson's  figure  of  this  supposed  autumnal 
change  only  represents  the  young  bird.  The  old  is,  in  fact,  but  little 
less  brilliant  than  in  summer,  and  I  have  a  well-founded  suspicion 
that  the  wearing  the  edges  of  the  fcathrrs,  or  some  other  secondary 
cause,  alone  produces  this  change  in  the  livery  of  spring,  particularly 
as  it  is  not  any  sexual  distinction.  AYhile  feeding,  they  are  very 
active,  in  the  manner  of  Flycatchers,  hovering  among  the  cedars  and 
myrtles  with  hanging  wings,  and  only  rest  when  satisfied  with  glean- 
ing food.  In  spring  they  are  still  more  timid,  busy,  and  restless. 
Of  their  nest  we  are  wholly  ignorant.  \Yhen  approached,  or  wb'.le 
feeding,  they  only  utter  a  feeble  plaintive  'tship'  of  alarm.  This 
beautiful  species  arrives  here  about  the  7th  or  Sth  of  May,  and  now 
chiefly  frequents  the  orchards,  uttering,  at  short  intervals,  in  the 
morning,  a  sweet  and  varied,  rather  plaintive  warble,  resembliug  iu 
part  the  song  of  the  Summer  Yellow  Bird,  but  much  more  the  faiv- 
well,  solitary,  autumnal  notes  of  the  Robin  Redbreast  of  Europe. 
The  tones  at  times  are  also  so  veutriloqual  and  variable  iu  elevat;oa, 
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that  it  is  not  always  easy  to  ascertain  the  spot  from  whence  they 
proceed.  While  thus  engaged  in  quest  of  small  caterpillars,  it  seems 
almost  insensible  to  obtrusion,  and  familiarly  searches  for  its  prey, 
however  near  we  may  approach."    ('  Manual.') 


Yellow-Crowned  Warbler  (Sylvicola  eoronata). 


S.  ci'stiva,  the  Summer  Yellow-Bird,  is  remarkable  for  its  skilful 
prevention  of  the  designs  of  the  Cow  Troopial.  [Moloturus.]  "It 
is  amusing,"  says  Nuttall,  "to  observe  the  sagacity  of  this  little  bird 
in  disposing  of  the  eggs  of  the  vagrant  and  parasitic  Cow  Troopial. 
The  egg,  deposited  before  the  laying  of  the  rightful  tenant,  too  large 
for  ejectment,  is  ingeniously  incarcerated  in  the  bottom  of  the  nest, 
and  a  new  lining  placed  above  it,  so  that  it  is  never  hatched  to  prove 
the  dragon  of  the  brood.  Two  instances  of  this  kind  occurred  to  the 
observation  of  my  fri(  nd  Mr.  Charles  Pickering,  and  last  summer  I 
obtained  a  nest  with  the  adventitious  egg  about  two-thirds  buried, 
the  upper  edge  only  being  visible,  so  that  in  many  instances  it  is 
probable  that  this  species  escapes  from  the  unpleasant  imposition  of 
becoming  a  nurse  to  the  sable  orphan  of  the  Cow-Bird.  She  however 
acts  faithfully  the  part  of  a  foster-parent  when  the  egg  is  laid  after 
her  own." 

J'Jphthiunura  is  an  Australian  genus. 

E.  albifrons,  White-Fronted  Kphthianura.  The  male  lias  the  fore- 
head, face,  throat,  and  all  the  under  surface  pure  white ;  occiput  black ; 
chest  crossed  by  a  broad  crescent  of  deep  black,  the  points  of  which 


White-Fronted  Ephthianura  (Ephthianura  albifrons),  male.  (Gould.) 

run  up  the  sides  of  the  neck  and  join  the  black  of  the  occiput;  upper 
surface  dark-gray  with  a  patch  of  dark-brown  iu  the  centre  of  each 


feather;  wings  dark-brown ;  upper  tail-coverts  black  ;  two  centre  tail- 
feathers  dark-brown,  the  remainder  dark-brown,  with  a  large  oblong 
patch  of  white  on  the  inner  web  at  the  tip;  irides  in  some  beautiful 
reddish-buff,  in  others  yellow  with  a  slight  tinge  of  red  on  the  outer 
edge  of  the  pupil ;  bill  and  feet  black. 

The  female  has  the  crown  of  the  head,  all  the  upper  surface,  wings 
and  tail  grayish-brown,  with  a  slight  indication  of  the  oblong  white 
spot  on  the  inner  webs  of  the  latter ;  throat  and  under  surface  butFy- 
white  ;  a  slight  crescent  of  black  on  the  chest.  (Gould.) 

Mr.  Gould  first  met  with  this  species  in  a  state  of  nature  on  the 
small  islands  in  Bass's  Strait,  where,  he  says,  it  bad  evidently  been 
breeding,  as  he  observed  several  old  nests  in  the  Barilla  and  o'her 
stunted  bushes  which  clothe  other  isolated  spots,  particularly  chalky 
and  green  islands  immediately  contiguous  to  it  in  Flinders.  He  did 
not  observe  it  in  Van  Diemeu's  Laud  or  to  the  southward  of  tho 
localities  above  mentioned.  He  thinks  however  that  it  extends  over 
the  whole  of  the  southern  portion  of  the  Australian  continent,  for  he 
has  specimens  which  were  killed  at  Swan  River,  in  South  Australia, 
and  in  New  South  Wales.  The  extent  of  its  range  northward  is  not, 
he  remarks,  known.  He  had  never  seen  examples  from  the  north  coast. 

Curruca  has  a  short  rather  stout  bill,  upper  mandible  slightly  curved 
at  the  point,  which  is  emarginated ;  gape  with  a  few  hairs.  No.-trilj 
basal,  lateral,  oval,  exposed.  Wings  of  moderate  size;  the  first  quill- 
feather  very  short,  the  second  longer  than  the  fifth,  the  third  tho 
longest  in  the  wing.  Legs  with  the  tarsus  short,  but  longer  thau  the 
middle  toe;  the  toes  and  claws  short,  and  formed  for  perching. 

C.  cinerea,  the  Whitethroat ;  Motacilla  sylvia  and  Sylvia  cinerea  of 
authors.  It  is  the  Fauvette  Grise,  or  Grisette,  of  the  French ;  Mac- 
chetta  and  Sterpazzola  of  the  Italians ;  Klapper  Grasmucke,  Fahle, 
Grauliche,  ltostgraue,  and  Graukopfige  Heckengrasmucke  of  thi 
Germans;  Kogsnetter  and  Mesar  of  the  Swedes;  Common  White- 
throat,  Muggy,  Muggy-Cut-Throat,  Whey-Beard,  Wheeti>-Why-Bird, 
Muff,  Charlie  Muftie,  Peggy,  Peggy-White-Throat,  Churr,  and  Whautir, 
of  the  English  ;  and  Y  Gwddfgwyn  of  the  Welsh. 

The  male  has  the  top  of  the  head  and  space  between  the  eye  and  the 
bill  ash-colour ;  other  parts  gray,  strongly  tinged  with  rust-colour, 
which  last  predominates  principally  on  the  top  of  the  back ;  wings 
blackish,  all  their  coverts  bordered  with  very  bright  rusty;  quilU 
edged  with  this  colour,  except  the  external  one,  which  is  edged  with 
white ;  throat  and  middle  of  the  belly  pure  white  ;  breast  slightly 
tinged  with  rose-colour ;  sides  and  abdomen  rusty-gray ;  tail  deep- 
brown ;  quills  of  equal  length,  except  the  most  external,  which  is 
much  the  shortest;  this  last  has  the  outside  barb  and  the  extremity 
pure  white  ;  the  succeeding  feather  is  only  terminated  with  whitish. 
LeDgth  5  inches. 

The  female  has  the  tints  les3  pure  and  the  upper  parts  more  clouded 
with  rusty  ;  white  of  the  throat  and  of  the  external  tail-feather  clouded 
with  rusty  ;  no  rosy  tinge  on  the  breast. 

The  young  have  more  ruBt-colour  on  the  upper  parts  ;  space  between 
the  eye  and  the  bill  white,  and  the  rusty  borders  of  the  wing-coverts 
wider;  external  quill  edged  witli  rusty  instead  of  white. 

This  bird  is  found  in  Denmark,  Norway,  Sweden,  Russia,  Siberia, 
Germany,  Holland,  France,  Provence,  Spain,  Sardinia,  Italy,  Smyrna, 
Trebizond.  It  is  a  regular  summer  visitor  to  the  British  Islands, 
arriving  about  the  third  week  in  April,  and  departing  in  autumn, 


Common  'Whitethroat  (Ourruca  cinerea). 

The  principal  food  of  the  Whitethroat  consists  of  insects  :  it  is  very 
fond  of  caterpillars,  and  is  a  considerable  consumer  of  berries  and 
smaller  garden-fruits,  such  as  raspberries,  currants,  &c,  auioug  which 
they  and  their  young  make  much  havoc  in  July  aud  August.    A  dwarf 
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bush  or  a  low  tangled  tbickot  of  brambles,  nettles,  weeds,  and  rank 
grans,  is  generally  Bcloctod  for  the  nest,  which  in  seldom  found  at  a 
greater  distance  from  the  ground  than  2  or  3  feot,  and  has  tho  outside 
framed  almost  entirely  of  the  stems  of  dried  grass.  Tho  upper  part  or 
cup  of  tho  nest  is  very  thin  and  flimsy  at  tho  sides,  and  tho  iu.sido  is 
lined  with  finer  grass  stalks  and  panicles.  Tho  eggs,  which  amount  to 
four  or  five,  aro  white  with  a  greenish  tinge,  speckled  and  spotted  with 
ashy-brown  and  ashy-green  of  two  shades. 

C.  yarrula,  the  Lesser  Whitethroat.  It  is  tho  Sylvia  Ourruca  of 
Latham  and  authors;  Fauvette  Babillarde  of  tho  French;  Fiehten, 
Doon,  and  Kloinschnabligo  KlappergrasmUcke  of  tho  Germans  ; 
Bigiarella  of  the  Italians.  Tho  wholo  of  tho  top  of  the  head  is  of 
a  pure  ash-colour;  space  between  the  eye  and  the  bill  and  feathers 
that  cover  the  orifico  of  tho  oars  deeper  ash  ;  nape,  mantle,  and 
rump,  ashy-brown  ;  tail  blackish,  cxtornal  feathers  ash-colour,  bor- 
dered and  terminated  with  white,  but  white  on  the  whole  of  the 
external  barb ;  the  two  next  feathers  only  terminated  by  a  small 
white  spot ;  tho  breast,  sides,  and  abdomen,  white  slightly  tinged 
with  rusty  ;  the  rest  of  tho  lower  parts  pure  white.  Length  5J 
inches. 

The  female  not  quito  so  large  aa  the  male,  which  has  been  seen  in 
two  instauces  with  a  beautiful  tinge  of  carmine  on  the  breast.  It 
is  found  in  Denmark,  Sweden,  Russia,  and  tho  temperate  and  warmer 
parts  of  Europe,  Asia,  and  the  Deccan  of  Hindustan.  In  these  islands 
it  is  rare  as  far  north  as  Northumberland,  and  rarer  in  Scotland.  In 
Ireland  it  does  not  appear  to  have  been  seen.  It  arrives  and  departs 
about  the  same  time  as  the  Common  Whitethroat. 

In  Germany  it  is  termed  Das  Mullerchen,  or  the  Little  Miller,  from 
some  of  its  clacking  tones  being  supposed  to  resemble  tho  noise  of  a 
mill,  according  to  Bechstein,  who  remarks  that,  as  these  notes  are 
heard  more  distinctly  than  the  others,  they  are  erroneously  thought 
to  be  its  whole  song ;  but  the  rest,  he  adds,  though  certainly  very 
weak,  is  so  soft,  so  varied,  and  so  melodious,  that  it  surpasses  other 
warblers.  Whilst  singing  in  this  under-tone,  says  Bechstein  in  con- 
tinuation, it  is  continually  hopping  about  the  bushes  ;  but  when  going 
to  utter  '  clap,  clap,'  it  stops  and  employs  the  whole  strength  of  the 
larynx  to  pronounce  this  syllable.  To  enjoy  the  beauty  of  its  song, 
Bechstein  remarks  that  it  should  bo  alone  in  a  room,  and  then  no 
other  singing-bird  is  more  agreeable,  as  it  rarely  utters  its  call.  Both 
Sweet  and  Blyth  speak  favourably  of  its  song,  though  the  former,  who 
gives  a  very  pleasing  account  of  one  which  he  bred  up  from  the  nest, 
says  it  is  not  so  agreeable  as  that  of  most  of  the  other  species  of 
warblers. 

C.  hortensis,  Greater  Pettyehaps,  is  the  Sylvia  hortensis  and  Motacilla 
hortensis  of  authors  ;  the  Beccafico  of  the  Italians.  [Beccafico.] 

The  whole  of  the  upper  parts  is  oil-green,  with  a  shade  of  ash-gray; 
on  each  side  of  the  lower  part  of  the  neck  is  a  patch  of  ash-gray ; 
throat  grayish-white ;  breast  and  flanks  yellowish-gray,  inclining  to 
wood-brown ;  belly  and  vent  grayish  white  ;  orbits  of  the  eyes  white ; 
sides  brown  ;  bill  wood-brown  ;  legs  and  claws  bluish-gray. 

The  female  is  similar  in  plumage  to  the  male  bird. 

The  young  of  the  year  have  the  region  of  the  eyes  grayish-white ; 
head,  upper  part  of  the  neck,  back,  rump,  and  wing-coverts,  yellowish- 
brown,  passing  iuto  oil-green ;  quills  greenish-gray,  edged  with  oil- 
green  ;  cheeks  and  sides  of  neck  yellowish-gray  ;  throat,  breast,  sides, 
and  under  tail-coverts,  wine-yellow ;  middle  of  the  belly  white ;  legs, 
toes,  and  claws,  pearl-gray.  (Selby.) 


Greater  Pettyehaps  (Curruca  horlensis). 

The  Greater  Pettyehaps  seems  to  have  been  first  described  as  a 
British  species  by  Latham,  who  received  it  from  Sir  Ashton  Lever. 
The  bird  was  obtained  in  Lancashire.  It  has  since  become  better 
known,  and  its  arrival  with  the  other  warblers  in  April  and  May  has 
been  regularly  noticed.  Montagu,  who  observes  that  he  traced  it 
through  the  greater  part  of  England,  fixes  the  Tyne  as  its  northern 
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boundary  ;  but  hu  is  corrected  by  Selby,  who  sayH,  "  I  have  often  hceu 
it  on  the  north  of  the  river  Tweed." 

All  who  have  heard  tho  bird  agree  in  their  praise  of  its  song,  which 
is  littlo  inferior  to  that  of  tho  nightingale.  Montagu  states  that  it 
frequently  sitigs  after  sunset.  "Some  of  the  notes/' nays  that  orni- 
thologist, "  aro  sweetly  and  softly  drawn  ;  others  quick,  livi  jy,  loud, 
and  piercing,  reaching  tho  distant  ear  witli  pleasing  harmony,  some- 
thing like  the  whistle  of  the  blackbird,  but  in  a  mop:  hurried  cadence." 
Selby  corroborates  this,  observing  that  its  song,  although  inferior  in 
extent  of  scale,  almost  equals  that  of  the  nightingale  in  sweetness. 
It  is  seldom  seen ;  for,  like  the  rest  of  tho  tribe,  it  haunts  the  shadiest 
coverts,  and  usually  sings  from  tho  midst  of  some  close  thicket.  Lewin 
says  that  it  makes  its  nest  for  the  most  part  witli  fibres  and  wool, 
sometimes  with  the  addition  of  green  moss,  often  in  tho  neighbourhood 
of  gardens,  which  it  frequents,  with  tho  White-Throat  and  Black-Cap, 
for  the  sake  of  currants  and  other  fruits.  Montagu,  who  has  recorded 
this  habit,  states  also  that  it  inhabits  thick  hedges,  where  it  inak'-s  & 
nest  near  the  ground,  composed  of  Goose-Grass  (O'alium  Aparine,  Linn., 
and  other  fibrous  plants,  flimsily  put  together,  like  that  of  the  com- 
mon Whitethroat,  with  the  addition  sometimes  of  a  little  green  moss 
externally.  Solby  gives  much  the  same  description.  It  lays  four, 
sometimes  five  eggs,  about  the  size  of  a  hedge  sparrow's,  or  hedge- 
warbler's,  of  a  dirty-white,  blotched  with  light  brown  (Selby  says 
wood-brown),  tho  blotches  being  most  numerous  at  the  larger  end. 
Its  alarm-call,  according  to  Selby,  is  very  similar  to  that  of  the  White- 
throat.  Early  in  September  it  leaves  us,  and  Prince  Bonaparte  notes 
it  as  common  near  Rome  in  the  autumn. 

Sylviah&s  a  straight  beak,  slender,  conical,  pointed,  slightly  notched 
at  the  tip,  sides  compressed,  base  furnished  with  fine  hairs;  nostrils 
basal,  lateral,  oval.  Wings  with  the  first  quill  very  short,  the  second 
shorter  than  the  third,  the  third  the  longest  in  the  wing.  Legs  with 
the  tarsi  longer  than  the  middle  toe;  toes  three  before,  one  behind  ; 
the  outer  toe  jointed  at  the  base  to  the  middle  toe. 

S.  sylvicola,  the  Wood- Warbler,  or  Wood-Wren.  It  is  the  Motacilla 
trochilus  of  Bewick;  Sylvia  sibilatrix  of  Bechstein;  Curruca  sibilatrix 
of  Wood ;  Bee-fin  Siflieur  of  Temminck ;  La  Fauvette  Sylvicole  of 
Vieillot ;  Lui  Verde  of  Savi ;  Griiner  Sanger  of  Meyer ;  and  Schwir- 
render,  Grosschniibliger,  und  Nordischer  Laubvogel  of  Brehm. 

Mr.  Yarrell,  after  tracing  tho  steps  of  its  history  as  a  British  bird 
through  the  works  of  White  of  Selborne,  Pennant,  and  Montagu, 
observes  that  the  bird  is  now  very  well  known,  and  is  at  once  dis- 
tinguished from  the  True  Trochilus,  or  Willow-Warbler,  with  which 
it  is  most  likely  to  be  confounded,  by  the  broad  streak  over  the  eye 
and  ear-coverts  of  bright  sulphur-yellow,  by  the  pure-green  colour  of 
the  upper  parts  of  the  body,  and  by  the  delicate  and  unsullied  white 
of  the  belly  and  under  tail-coverts. 


Wood-Wren  [Sy'via  .  icola). 

In  addition  to  these  distinctions,  which,  Mr.  Yarrell  observes,  on 
comparing  the  two  birds,  will  be  found  very  obvious,  he  points  out 
the  fact  that  the  wing  of  the  Wood-Warbler  is  nearly  half  an  inch 
longer  from  the  carpal  joint  to  the  end  of  the  quill-feathers  than  that 
of  the  Willow- Warbler,  although  the  birds  themselves  differ  but  little 
in  their  respective  whole  lengths ;  the  wings  of  the  Wood- Warbler, 
when  closed,  reaching  over  three-fourths  of  the  length  of  the  tail, 
while  those  of  the  Willow- Warbler  reach  only  to  the  end  of  the  upper 
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tail-coverts,  or  less  than  half  way  along  the  tail-feathers.  The  two 
birds  here  named,  and  a  third  species,  the  Chiff-Chaff,  bo  called  from 
its  peculiar  note,  are,  Mr.  Yarrell  remarks,  the  only  British  species 
included  in  the  genus  Sylvia  as  at  present  restricted.  These,  he  states, 
differ  from  the  Warblers  generally  in  the  colour  of  their  plumage,  and 
in  not  being  fruit-eaters.  Their  nests  are  covered  or  domed  at 
the  top. 

It  is  a  Swedish  summer  visitor,  but  rare  there,  as  it  is  in  northern 
Europe  generally.  Of  frequent  occurrence  in  Germany,  Holland, 
France,  Provence,  and  Italy,  in  the  summer.  It  is  found  in  England 
and  Wales,  but  not  recorded  in  Scotland  nor  identified  in  Ireland. 
Supposed  winter-quarters,  Egypt  and  Asia. 

The  song,  if  song  it  may  be  called,  of  this  species  is  to  be  heard 
in  the  woodlands  of  England  and  Wales  in  the  spring,  and  during 
the  greater  part  of  the  summer,  accompanied  by  a  shivering  of  the 
wings.  Mr.  Yarrell  well  describes  the  note  as  resembling  the  word 
'twee,'  sounded  very  long,  and  repeated  several  times  in  succession,  at 
first  but  slowly,  afterwards  much  quicker,  and  as  accompanied,  when 
about  to  conclude,  by  a  peculiar  tremulous  motion  of  the  wings,  which 
are  lowered  by  the  side.  A  lofty  elm  in  a  hedgerow  is  often,  he 
observes  with  equal  truth,  selected  as  the  singing  station,  and  the  note 
is  occasionally  uttered  while  the  bird  wings  its  way  from  place  to 
place. 

Insects  and  their  larvae  form  its  food,  which  is  captured  both  on 
the  wing  and  among  the  leaves  of  trees.  The  oval  and  domed  nest 
is  framed,  amid  the  herbage  on  the  ground,  of  dry  grass,  leaves,  and 
a  little  moss,  with  a  finer  lining  of  grass  and  hairs,  but  no  feathers, 
which  last  are  present  in  the  nests  of  other  warblers  that  build  on  the 
ground,  with  the  exception  of  the  other  two  Sylvue  noticed  above. 
The  white  eggs,  most  thickly  speckled  with  purple-red  and  ash,  are 
generally  six  in  number. 

The  following  is  a  list  of  the  British  species  of  this  family,  as  given 
in  Yarrell' s  'British  Birds': — 

Accentor  alpinus,  Alpine  Accentor. 

A .  modularis,  the  Hedge  Accentor,  or  Hedge- Warbler. 

Erylhaca  rubecula,  the  Redbreast,  or  Robin.  [Erythaca.] 

Phcenicura  Suecica,  the  Blue-Throated  Warbler.  [Blue-Breast.] 

P.  ruticilla,  the  Redstart.  [Motacillin*.] 

P.  tithys,  the  Black  Redstart. 

Saxicola  rubicola,  the  Stonechat.  [Saxicola.] 

S.  rubetra,  the  Whinchat.  [Saxicola.] 

S.  cenanthe,  the  Wheatear.  [Saxicola.] 

Salicaria  locustella,  the  Grasshopper  Warbler.  [Salicaria] 

S.  phragmites,  the  Sedge  Warbler.  [Salicaria.] 

S.  Imcinoides,  Savis  Warbler.  [Salicaria] 

S.  arundinacea,  the  Reed  Warbler.  [Salicaria.] 

Philomela  luscinia,  the  Nightingale.  [Philomela.] 

Curruca  atricapilla,  the  Black-Cap  Warbler.  [Curruca  ;  Black- 
Cap.] 

C.  hortensis,  the  Garden  Warbler. 
C.  cinerca,  the  Common  Whitethroat. 
C.  sylviella,  the  Lesser  Whitethroat. 
Sylvia  sylvicola,  the  Wood  Warbler. 
S.  Trochihus,  the  Willow- Warbler. 
S.  hippolais,  the  ChifF-ChafF. 

Melizophilus  Dartfordiensis,  the  Dartford  Warbler. 
Regulus  cristatus,  the  Golden-Crested  Regulus.  [Regulub.] 
E.  ignicapillus,  the  Fire-Crested  Regulus.  [Regulus.] 
JR.  modestus,  the  Dalmatian  Regulus.  [Regulus.] 
(Yarrell,  History  of  British  Birds.) 
SYLVICAPRA.  [Antilope;e.] 
SYLVI'COLA.  [Stlviadje.] 
SYLVIPARUS.  [Sylvian.] 
SYMA.  [Halcyonid.b.] 

SYMMORPHUS  (Gould),  a  genus  of  Birds.  The  bill  is  rather 
short,  tumid ;  the  upper  mandible  slightly  notched  at  the  tip ;  the 
culmen  and  commissure  subarcuate ;  the  nostrils  basal,  oval,  and 
nearly  hidden  by  the  frontal  feathers.  Wings  moderate ;  first  quill 
shorter  than  the  second  by  one-half ;  third,  fourth,  and  fifth  longest 
and  nearly  equal.  Tail  moderate,  the  external  tail-feather  on  each 
side  shorter  than  the  rest  by  one-fourth.  Tarsi  and  feet  moderate, 
the  former  scutellated  anteriorly ;  the  posterior  toe  with  its  claw 
shorter  than  the  middle  one,  the  two  lateral  toes  unequal,  the  inner 
shortest.    S.  leucopygus  is  a  native  of  Australia. 

SYMPATHETIC  NERVES.    [Nervous  System.] 

SYMPHORICARPOS,  or  SYMPHORIA,  a  genus  of  Plants  belong- 
ing to  the  natural  order  Caprifoliacece.  The  tube  of  the  calyx  is 
globose,  with  a  small  limb,  and  4-5-toothed ;  corolla  funnel-shaped, 
4-5-lobed ;  stamens  5  ;  ovary  4-celled,  with  simple  style  and  semi- 
globose  stigma,  the  fertile  cells  containing  one  ovule,  sterile  ones 
several ;  fruit  a  berry,  having  4  cells,  2  of  which  contain  single  seeds 
and  2  are  empty.  The  species  are  natives  of  North  and  South  America. 
They  are  elegant,  bushy,  oppositely-branched  shrubs,  with  oval  entire 
leaves,  small  white  or  rose-coloured  flowers  with  short  pedicels,  seated 
on  one  or  many-flowered  peduncles,  and  furnished  with  two  bracts. 

S.  vulgaris,  Common  St.  Peter's-Wort.  Flowers  disposed  in  axillary 
capitate  clusters,  and  seated  on  very  short  pedicels.  It  is  a  native  of 
Pennsylvania,  the  Carolines,  and  Virginia,  in  sandy  dry  districts.  It 
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bears  red  cup-shaped  berries,  which  are  about  the  size  of  a  hempseed, 
and  ripen  in  winter.  It  grows  to  the  height  of  from  3  to  6  feet,  and 
flowers  in  August  and  September. 

S.  racemosus,  Snow-Berry.  Flowers  disposed  in  loose,  often  leafy, 
interrupted  racemes ;  corolla  bearded  internally ;  stamens  and  style 
included.  It  is  a  native  of  North  America,  and  grows  on  the  banks 
of  the  Missouri,  in  Upper  Canada,  and  on  the  north-west  coast  at 
Paget's  and  Nootka  Sounds.  This  is  a  very  handsome  shrub,  and  was 
introduced  into  our  gardens  in  1817,  since  which  time  it  has  become 
very  common.  It  has  rose-coloured  flowers,  with  entire  leaves  glaucous 
beneath.  The  fruit  is  about  the  size  of  a  small  cherry,  and  quite 
white,  remaining  on  the  tree  after  the  leaves  have  dropped  off,  and 
giving  it  a  very  beautiful  appearance. 

S.  occidentalis,  Wolf-Berry,  Western  St.  Peter's-Wort.  Flowers  in 
spikes,  dense,  terminal,  axillary,  and  drooping;  style  and  stamens 
protruded.  It  is  a  native  of  British  North  America,  and  is  abundant 
about  the  Saskatchewan  and  Red  River.  It  is  a  shrub  from  4  to  6  feet 
high,  and  has  the  same  general  characters  as  the  last,  but  has  not  yet 
been  cultivated  in  Great  Britain. 

S.  microphyllus  and  S.  glaucescens  are  natives  of  Mexico. 

SYMPHYNOTA  [Naiad*.] 

SY'MPHYTUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Boraginacece.  It  has  a  5-parted  calyx ;  a  cylindrical-campanulato 
corolla,  the  throat  of  which  is  furnished  with  6  subulate  vaulted  pro- 
cesses which  connive  to  form  a  cone ;  4  1-celled  ovate  nuts  fixed  at 
the  base  of  the  calyx,  imperforate.  The  species  are  rough  herbaceous 
plants,  with  broad  leaves  and  terminal  twin  racemes  of  flowers.  They 
are  natives  chiefly  of  Europe  and  Asia. 

S.  officinalis,  Common  Comfrey.  Fusiform-branched  roots ;  branched 
stem ;  leaves  decurrent,  the  upper  ones  lanceolate,  the  lower  ovato- 
lanceolate,  scabrous  above  and  hairy  beneath ;  limb  of  the  corolla  3- 
toothed,  with  the  teeth  recurved  ;  the  anthers  twice  the  length  of  the 
filament.  It  is  an  inhabitant  of  the  banks  of  rivers  and  streams  and 
watery  places  throughout  Europe.  "  Comfrey- root,"  Woodville 
observes,  "  abounds  in  a  tasteless  mucilage  like  that  of  the  marsh- 
mallow  ;  and  being  more  easily  obtained,  it  ought  not  to  be  omitted 
in  lists  of  medicinal  plants."  The  flowers  are  of  a  yellowish-white 
colour.  A  variety  not  uncommon  in  Scotland  and  the  continent  has 
bluish-purple  flowers,  red  before  expansion  :  it  was  called  by  Sibthorp 
S.  patens.  S.  Bohemium  is  also  a  variety  of  this  species.  It  has  red 
or  reddish-purple  flowers. 

S.  tuberosum,  Tuberous-Rooted  Comfrey.  Rhizonia  oblique,  thick- 
ened by  scales,  furnished  with  short  branches ;  leaves  partly  decurrent, 
upper  ones  elliptical,  lower  ones  ovate ;  corolla  tubulose,  funnel-shaped, 
5-toothed  ;  teeth  recurved.  This  plant  is  not  so  stiff  and  hairy  as  the 
last.  It  is  a  native  of  Germany,  Austria,  France,  Spain,  and  Italy.  It 
has  also  been  found  in  Scotland  near  Edinburgh,  and  in  Durham  in 
England.  Its  flowers  are  of  a  yellowish-white  colour,  and  appear  in 
April  and  May. 

S.  asperrimum,  Rough  Comfrey.  Stems  branched,  covered  with 
tubercles ;  leaves  ovate,  heart-shaped,  pointed,  running  into  petioles, 
hairy  above,  strigose  beneath,  upper  ones  opposite,  subsessile ;  calyx 
tuberculated,  acute ;  limb  of  corolla  campanulate.  It  is  a  native  of 
the  Caucasus,  and  grows  on  the  banks  of  streams  and  rivulets.  It  is 
a  tall  plant,  very  rough,  with  handsome  flowers,  which  are  red  before 
expansion,  and  afterwards  blue.    There  are  several  other  species. 

SYMPLECTES.  [Plocein*.] 

SYMPLESITE.  [Iron.] 

SYMPLOCARPUS,  a  genus  of  Plants  belonging  to  the  natural 
order  Aracece.  It  has  a  cucullate  spathe,  a  short  spadix  covered  with 
tetrandrous  floscules.  The  ovaries  are  1-celled,  with  an  ovule  in  each 
and  a  minute  stigma  ;  berries  consolidated ;  seeds  without  albumen. 

S.  fostidus,  Skunk- Weed,  or  Skunk-Cabbage,  has  a  large  abrupt  tuber 
with  numerous  crowded  fleshy  fibres ;  the  spathe  is  praecocious,  ovate, 
turgid,  various  in  width,  spotted,  and  sometimes  covered  with  dull 
brownish  purple ;  the  spadix  is  oval,  on  a  short  peduncle  covered  with 
perfect  tetrandrous  flowers,  and  of  the  same  colour  as  the  spathe.  It 
has  4  fleshy  wedge-shaped  sepals,  truncate  at  the  top,  and  edges 
inflated ;  the  4  stamens  are  opposite  the  sepals,  with  subulate  fila- 
ments equal  in  length  to  the  calyx.  When  the  spathe  decays,  the 
spadix  continues  to  grow,  and  every  part  of  the  plant,  excepting  the 
anthers.  Within  the  spadix  at  the  base  of  each  style  is  a  round  fleshy 
seed  as  large  as  a  pea,  white,  tinged  with  green  and  purple,  and 
invested  with  a  separate  membranous  coat,  and  with  a  prominent 
embryo  situated  in  a  depression  at  the  top.  The  leaves  spring  up 
some  time  after  the  flowers ;  they  are  numerous,  large,  crowded, 
oblong,  heart-shaped,  and  on  long  channelled  petioles.  The  plant 
emits  an  offensive  odour ;  its  tubers  are  acrid,  but  when  dried  and 
powdered  are  antispasmodic. 

(Lindley,  Flora  Medica.) 

SY'MPLOCOS  (from  evfnr\oir(\,  a  knitting  together),  a  genus  of 
Plants  belonging  to  the  natural  order  Styraceos.  This  genus  was  made 
the  type  of  a  natural  order,  Symplocinew,  by  D.  Don,  which  contained 
only  this  example.  It  has  a  3-parted  half-inferior  calyx  ;  rotate 
monopetalous  3-10-parted  corolla,  imbricate  in  aestivation ;  indefinite 
stamens  inserted  in  the  lobe  of  the  corolla,  with  the  filaments 
cuspidate  at  the  apex,  and  polyadelphous  at  the  base ;  erect  anthers 
bursting  longitudinally ;  3-5-celled  ovary  with  4  ovules  in  each  celL 
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The  fruit  is  a  fleshy  drupe,  containing  a  3-5-celled  nut ;  the  colln 
eoiitaining  but  one  seed,  which  has  an  inverted  embryo  lying  in 
hlbumen,  and  a  superior  radicle.  Tho  species  are  trees,  having 
alternate  either  entire  or  serrated  leavos  without  stipulos,  and  turning 
y  allow  in  drying.  The  flowers  are  axillary,  sessile,  or  pedunculate, 
few,  of  a  white  or  scarlet  colour,  and  »upplied  with  bracteas  at  their 
base.  Upwards  of  30  species  have  been  described.  They  all  possess 
an  astringent  principle  in  their  leavos,  and  some  are  used  in  dyeing. 

S.  Alstonia,  Alston's  Symplocos,  is  the  Alstonia  tkeipflrmis  of 
Linnsaus,  and  was  named  after  CharleR  Alston,  professor  of  botany 
in  the  University  of  Edinburgh.  The  plant  is  glabrous  in  every  part, 
and  has  flbining  coriaceous  roundish-elliptic  or  oblong  leaves,  obtuse, 
rounded  at  the  base,  and  obscurely  crenated  at  the  apex.  Sessile 
flowers  arranged  in  threes  and  fours.  It  is  a  native  of  New  Granada, 
near  Santa  F6  de  Bogota,  and  Popayan. 

S.  tinctoria,  Dyer's  Symplocos,  Sweet-Leaf,  Yellow-Leaf.  Leaves 
oblong  or  lanceolate  ovate,  serrated,  glaucous,  shining  ;  flowers  axil- 
lary, 8  or  16,  together.  This  plant  is  the  Hopea  tinctoria  of  Linnaeus, 
and  is  a  native  of  the  Carolinas,  in  the  United  States  of  America. 

S.  racemosa,  Racemose-Flowered  Symplocos.  Leaves  oblong,  gla- 
brous, serrated ;  flowers  arranged  in  racemes,  mostly  axillary  ;  nut  of 
fruit  3-celled.  This  plant  is  a  native  of  Burdwar  and  Midnapore,  in 
Bengal.    It  is  used  extensively  by  the  natives  as  a  red  dye. 

The  nuts  of  S.  tpicata  are  very  'hard,  and  resemble  a  little  fluted 
pitcher.    This  plant  is  a  native  of  Silhet. 

SYNjETHERES.  [HYSTRICIDiE.] 

SYNALLAXIS,  M.  Vieillot's  name  for  a  genus  of  Birds  placed  by 
Mr.  Swainson  in  the  family  Certhiadce.    The  bill  is  short,  rather 
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Htrong,  straight;  both  mandibles  of  equal  thickness,  entire,  and  much 
compressed;  the  margins  of  tho  upper  mandible  inflexed  beyond  the 
nostrils.  Frontal  feathers  rather  rigid.  Wings  very  short,  and  much 
rounded  ;  tho  primaries  scarcely  exceeding  the  tertialn.  Tail  broad, 
more  or  less  lengthened,  and  either  graduated  or  cuneated  ;  the  webs 
soft  and  looso,  but  tho  shafts  rather  rigid ;  the  tips  lanceolate.  Feet 
very  large ;  tarsus  lengthened ;  middle  toe  longf-r  than  the  hinder; 
lateral  toes  equal ;  claws  slender,  acute,  and  but  slightly  curved  ;  the 
three  anterior  rather  small.  (Sw.) 

<S.  garrulus  is  brown,  whitish  beneath  ;  feathers  on  the  front  of  tho 
head  rigid,  pointed,  and  rufous  ;  linee  before  and  behind  the  eye 
whitish.    Tail  moderate,  rounded. 

It  is  remarkable  for  its  very  singular  nest,  which  is  so  large  as  to 
form  a  feature  in  the  woodland  scenery  of  Bahia.  The  nest  is  built  in 
low  trees,  formed  externally  of  dried  sticks,  without  any  neatness, 
usually  three  or  four  feet  long,  and  resembling  at  a  distance  a  thick 
twist  of  bean-stalks  thrown  in  the  branches  by  accident.  Sometimes 
two  of  these  nests  appear  as  if  joined  together,  and  there  is  an  opening 
on  the  side,  besides  one  at  the  top. 

SYNAPT^E,  a  family  of  Echinodermata,  belonging  to  the  order 
JJolothuriadcB.  It  is  characterised  in  this  order  by  the  absence  of 
suckers.  It  is  represented  in  the  British  seas  by  the  genus  Chirodota, 
which  has  a  cylindrical  and  vermiform  body,  elongated  tentacula,  digi- 
tate at  their  extremities. 

C.  digitata  has  a  vermiform  body,  white  with  orange  spots,  the 
tentacula  long,  pedunculated,  digitate.  This  animal  was  first  found 
by  Montagu  on  the  shores  of  South  Devon.  It  is  very  rare.  Professor 
E.  Forbes,  in  his  1  History  of  British  Star-Fishes,'  says  that  he  had 
never  seen  a  living  specimen. 

SYNBATHO'CRINUS.  [Echinodermata.] 

SYNDA'CTYLES,  a  group  comprehending  those  Birds  which  have 
the  external  toe  nearly  as  long  as  the  middle  one,  and  united  to  it  as 
far  as  the  penultimate  articulation,  This  group  contains  the  Bee- 
Eaters  {Merops,  Linn.),  the  Motmots  (Prionites,  111.),  the  King-Fishers 
(Alcedo,  Linn,),  the  Todies  (Todus,  Linn.),  and  the  Hornbills  (Buceroi, 
Linn.). 

SYNEDRA.  [Diatomace.e.] 

SYNETHE'RES,  or  SYNiETHERES.  [Htstricid,e.] 
SYNGNATHA,  according  to  Dr.  Leach,  the  second  order  of  the 
class  Myriapoda,  comprising  the  species  of  that  class  which  were  by 
Linnaeus  included  under  the  head  Scolopendra. 

This  order  is  divided  by  Latreille  into  two  sections.  The  species  of 
the  first  have  only  15  pairs  of  legs,  and  the  body  when  viewed  from 
above  presents  less  segments  than  when  viewed  from  beneath ;  in  the 
second  section  there  are  at  least  21  pairs  of  legs,  and  the  segments 
are  of  the  same  size  and  number  both  above  and  beneath.  Dr.  Leach, 
also  divides  the  present  order  into  two  sections  or  families,  to  which 
he  applies  the  names  Scolopcndridce  and  Qeophilidce,  which  he  charac- 
terises as  follows : — The  first  (Scolopendridce)  have  each  segment 
of  the  body  provided  with  two  legs,  and  the  hinder  legs  distinctly 
longer  than  the  others.  To  this  family  belongs  the  Scolopendra  forfi- 
cata  of  Linnaeus,  a  species  found  commonly  under  stones,  &c,  in  this 
country  and  other  parts  of  Europe.  According  to  the  author  last 
mentioned,  this  species  constitutes  the  type  of  his  genus  Lifhobius, 
distinguished  by  the  antennae  being  composed  of  40  or  more  joints, 
the  two  first  of  which  are  the  largest;  the  under  lip  is  broadly 
notched  in  front,  and  has  the  margin  much  denticulated ;  the  eyes 
are  granulated;  the  legs  are  15  on  each  side.  The  genus  Cryplops  of 
Leach,  of  which  a  species  (0.  hortensis)  is  found  in  gardens  in  Devon- 
shire, has  about  17  joints  to  the  antennae ;  the  under  hp  is  not  den- 
ticulated, and  is  scarcely  emarginated  in  front;  the  legs  are  21  on  each 
side,  and  the  first  joint  of  the  hinder  legs  is  spineless ;  the  eyes  are 
indistinct. 

In  the  family  Geophilidce  the  legs  are  very  numerous,  and  the  hinder 
legs  are  not  distinctly  longer  than  the  others.  The  species  of  the  genus 
Ocophilus  (Leach)  have  upwards  of  40  legs,  the  antennae  having  14 
joints.  Several  species  are  found  in  England.  They  live  in  the  ground 
and  under  stones.  The  Scolopendra  elcctrica  of  Linnajus  belongs  to 
this  genus. 

SYNGNATHID-iE,  a  family  of  Fishes,  embracing,  according  to 
Borne  authors,  the  Pipe-Fishes,  the  Sea-Horses,  and  the  Winged  Sea- 
Horses.  These  forms  are  sometimes  assigned  to  distinct  families,  us 
in  the  following  definitions  : — 

Syngnathidce,  Pipe-Fishes. — Body  prolonged,  slender,  linear,  or 
angulated;  snout  greatly  prolonged,  cylindrical;  mouth  terminal, 
vertical.    Ventral  fins  absent ;  caudal  fin  wanting  in  some. 

Sippocampidw,  Sea-Horses. — Head  and  body  compressed ;  snout 
narrow,  tubular ;  mouth  terminal.  Pectorals  small ;  dorsal  single ; 
caudal  fin  wanting. 

Pegasidce,  Winged  Sea-Horses. — Body  broad,  depressed  ;  snout 
suddenly  contracted,  narrow,  somewhat  protractile ;  mouth  terminal, 
beneath.    Pectorals  generally  large ;  caudal  fin  small. 

They  all  agree  in  having  the  endo-skeletou  partially  ossified;  exo- 
■keleton  ganoid ;  gills  tufted  (hence  the  group  is  named  Lophobranchia), 
in  the  opercular  aperture  being  small,  and  the  swimming-bladder  with- 
out an  air-duct.  We  shall  illustrate  this  family  by  a  short  description 
of  the  British  species : — 
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Syngnathus  has  the  body  elongated,  slender,  covered  with  a  series  of 
indurated  plates  arranged  in  parallel  lines.  Head  long;  both  jaws 
produced,  united,  tubular.    No  ventral  fins. 

In  certain  of  the  species  the  males  are  furnished  with  an  elongated 
pouch  under  the  tail ;  these  are  called  marsupial,  and  include  the 
British  species  S.  Acus  and  S.  Typhle. 

S.  Acus,  the  Great  Pipe-Fish,  is  one  of  the  most  common  forms  of 
the  genus.  It  is  found  on  many  parts  of  the  coast,  sometimes  at  low- 
water  amongst  sea-weeds ;  at  other  times  in  deep  water.  The  most 
curious  feature  in  the  economy  of  this  fish  is  the  fact  that  the  roe 
is  transferred  from  the  belly  of  the  female  to  the  pouch  of  the 
male. 

S.  Typhle  (Linnaeus),  the  Deep-Nosed  Fipo-Fish,  Lesser  Pipo-Fish, 
or  Shorter  Pipe-Fish;  Acus  Aristotelis  and  Typhle  antiquorum  of 
Willughby.  This  fish  is  distinguished  from  the  last  by  the  more  com- 
pressed form  of  the  jaws.  From  tho  British  species  it  is  distin- 
guished by  the  possession  -on  the  part  of  the  male  of  a  pouch  for 
the  reception  of  the  ova.  The  habits  of  this  fish  resemble  those  of 
the  last. 

S.  cequoreus,  the  ^Equoreal  Pipe-Fish.  This  fish  has  no  subcaudal 
pouch.    It  is  comparatively  rare  on  the  British  coast. 

S.  anguineus,  the  Snake  Pipe-Fish.  Although  this  and  the  preced- 
ing species  possess  no  subcaudal  pouch,  the  ova  after  exclusion  from 
the  female  are  carried  by  the  male  in  separate  hemispheric  depressions 
on  the  external  surface  of  the  abdomen. 

S.  ophidion,  the  Straight-Nosed  Pipe-Fish,  is  known  by  its  straight 
nose.    It  is  about  nine  inches  in  length. 

S.  lumbriciformis,  the  Worm  Pipe-Fish,  is  the  smallest  of  the  British 
species.  It  has  been  taken  on  various  parts  of  the  coast.  It  does 
not  exceed  five  inches  in  length.  The  youn?  of  this  species  Halve 
been  observed  to  undergo  a  curious  metamorphosis.  On  their  escape 
from  the  egg  the  tail  is  covered  with  a  fin-like  membrane,  and  it  also 
possesses  pectoral  fins.  During  their  growth  the  caudal  membrane 
and  pectoral  fins  are  absorbed. 

Hippocampus. — The  jaws  are  united  and  tubular,  the  mouth  placed 
at  the  end.  The  body  compressed,  short,  and  deep.  The  whole 
length  of  the  body  and  tail  divided  by  longitudinal  and  transverse 
ridges,  with  tubercular  points  at  the  angles  of  intersection ;  both 
sexes  have  pectoral  and  dorsal  fins ;  the  females  only  have  an  anal  fin  ; 
neither  has  ventral  or  caudal  fins. 

H.  breviroslris,  the  Sea-Horse,  or  Short-Nosed  Hippocampus,  is 
occasionally  met  with  on  the  British  coasts.  The  habits  of  these 
creatures  are  very  singular.  When  swimming  about  they  maintain  a 
vertical  position,  but  the  tail  is  ready  to  grasp  whatever  meets  it  in 
the  water.  It  quickly  entwines  in  any  direction  round  weeds  or 
other  objects,  and  when  fixed  the  animal  intently  watches  surround- 
ing objects,  and  dart3  at  its  prey  with  great  dexterity.  When  two 
are  together  they  often  twist  their  tails  together.  Their  eyes  move 
independently  of  each  other,  as  in  the  chameleon. 

Pegasus  has  a  snout  as  in  the  previous  genera,  but  the  mouth  is 
under  it,  and  moveable.  Two  distinct  ventral  fins  behind  the  pectoral, 
which  are  often  large,  hence  the  name  of  Pegasus,  or  Flying  Horse. 
The  species  are  found  in  Indian  Seas. 

(Yarrell,  History  of  British  Fishes;  Adams,  Manual  of  Natural 
History.) 

SYNGNATHUS.  [Syngnathid^e.] 
SYNODONTIS.  [Siluiud.e.] 
SYNODUS.  [Isopoda.] 

SYNOI'CUM,  a  genus  of  Ascidians,  thus  defined  by  M.  De  Blain- 
ville  : — Body  more  or  less  cylindrical,  vertical,  or  horizontal,  adhering 
by  the  cephalic  extremity,  and  united  together  by  the  sides  of  their 
external  envelope,  so  as  to  constitute  a  common  mass,  which  is  a 
little  diversiform  and  fixed;  the  two  apertures  of  each  composing 
animal  hidden  at  the  bottom  of  a  more  or  less  deep  cavity,  and  having 
only  a  single  external  orifice,  furnished  ordinarily  with  six  tentaculi- 
form  papillae. 

M.  De  Blainville  thus  divides  the  genus  : — 

A.  Species  united  into  a  convex  rounded  mass.  (Pulmonella,  Lam. ; 
Aplidiwm,  Sav.)    Ex.  S.  Ficus. 


Bynoicum  ficus.    a,  a  portion  highly  magnified. 
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B.  Species  in  which  the  horizontal  bodies  unite  together  in  a  mam- 
millated  crust.    Ex.  S.  subgclatinosum. 

C.  Species  in  which  the  vertical  bodies  also  unite  together  in  a 
crust.    (Didcrmum,  Sav.)    Ex.  5.  fuvgosum. 

D.  Species  in  which  the  very  long  vertical  bodies  unite  together  in 
a  species  of  cylinder,  having  only  a  single  external  orifice  common  to 
all  the  individuals. 


Synoicum  ttirgens. 


M.  De  Blainville  remarks  that  this  genus,  although  very  closely 
approximated  to  Botryllus,  is  really  very  distinct  from  it,  in  conse- 
quence of  the  manner  in  which  the  apertures  of  each  composing  animal 
terminate  in  a  common  cavity,  with  a  single  external  orifice.  He  adds 
that  it  contains  no  more  species  than  the  genera  above  proposed,  and 
that  they  appear  all  to  belong  to  our  seas.    ('  Malacologie.') 

SYNO'VIA,  or  Joint-Oil,  is  the  name  applied  to  the  fluid  by  which 
the  joints  of  the  bodies  of  animals  are  lubricated.  It  is  separated 
from  the  blood  which  circulates  in  the  vessels  immediately  surrounding 
the  joint.  These  form  a  very  close  capillary  network  in  the  tissue 
which  bounds  the  cavity  of  the  joint,  and  which,  when  it  can  be 
separated  in  a  distinct  layer,  is  termed  the  Synovial  Membrane. 
[Articulation.]  Synovia  is  a  pale  yellow  viscous  fluid,  which,  when 
rubbed  between  the  fingers,  is  peculiarly  slippery,  without  being  in 
any  degree  oily.  In  the  horse,  it  was  found  by  John  (whose  analysis 
is  confirmed  by  those  of  several  other  chemists)  to  consist  of — 


Water   9280 

Albumen   6*40 

Uncoagulable  Animal  Matter,  with  Carbonate 

and  Hydro-Chlorate  of  Soda    .      .      .    .  0  60 

Phosphate  of  Lime   0-15 

Traces  of  Ammoniacal  Salts  and  of  Phosphate 

of  Soda   0-05 
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Its  quantity  is  in  direct  proportion  to  the  size  of  the  joint,  and  is 
always  sufficient  to  keep  the  articular  surfaces  smooth  and  slippery, 
and  to  fill  up  those  recesses  in  the  joint  into  which  the  adjacent  soft 
tissues  do  not  exactly  fit. 

SYRINGA  (from  o-vptyll,  a  pipe),  the  name  of  a  genus  of  Plants 
belonging  to  the  natural  order  Oleacece.  The  English  name  of  this 
genus,  Lilac,  is  derived  from  *  lilag,'  the  Persian  for  a  flower.  It  is 
known  by  a  small  4-toothed  calyx ;  funnel-shaped  corolla,  with  a 
4-parted  limb;  2  stamens;  a  trifid  stigma;  a  2-celled,  2-valved, 
2-seeded  capsule ;  the  valves  boat-shaped,  with  a  dissepiment  in  the 
middle.  The  species  are  natives  of  Europe  and  the  colder  parts  of 
Asia.  They  are  deciduous  shrubs,  with  simple  leaves,  having  purple 
or  white  flowers,  which  are  arranged  in  beautiful  thyrsoid  terminal 
panicles,  and  are  very  fragrant. 

S.  vulgaris,  the  Common  Lilac,  known  by  its  ovate  heart-shaped 
pointed  leaves.  It  is  a  native  of  Persia,  Hungary,  and  the  borders  of 
the  Danube.  Dr.  Sibthorp  found  it  wild  on  Mount  Hsmus,  but  not 
in  Greece.  This  shrub  has  been  long  cultivated  by  the  Turks,  and 
was  brought  from  Constantinople  to  Vienna  by  the  ambassador  Bus- 
bequius,  in  the  middle  of  the  16th  century,  from  whence  it  spread  over 
the  rest  of  Europe.  It  is  now  one  of  the  commonest  ornaments  of  our 
shrubberies,  blossoming,  together  with  the  laburnum,  in  May.  It  is 
one  of  the  few  shrubs  that  resists  the  injurious  influence  of  the  smoke 
of  cities,  and  flourishes  in  great  perfection  in  most  of  the  squares  of 
London.  It  grows  to  the  height  of  20  feet  and  upwards,  and  sends 
up  from  the  parent  stem  an  abundance  of  suckers,  which,  if  allowed 
to  grow,  form  a  dense  mass  of  stems ;  these  are  commonly  left,  but  if 
cut  down  as  they  are  produced,  the  parent  stem  may  be  trained  so  as 
to  grow  as  a  small  tree.  It  grows  very  fast,  as  much  as  from  eighteen 
inches  to  three  feet  in  the  year,  and  endures,  according  to  the  soil,  for 
twenty  to  fifty  years.    Several  varieties  are  well  known. 

5.  Josikea,  Josikas  Lilac,  has  elliptic-lanceolate,  acute,  ciliated, 
wrinkled,  glabrous  leaves,  seated  on  short  petioles,  and  white  on  the 
under  surface,  and  purple  flowers.  It  is  a  native  of  Transylvania,  and 
was  discovered  by  the  Barones3  von  Josika,  after  whom  it  was  named 
by  Jacquin.  It  attains  the  height  of  six  or  eight  feet,  and  has  broad 
leaves,  shining  and  dark  green  above  and  hoary  beneath.    It  grows  in 
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damp  shady  places  near  water.  Though  very  dissimilar  in  appearance 
to  the  common  lilac,  it  has  been  suspected  to  bo  only  a  variety  of  that 
Bpecies.    It  is  not  yet  very  common  in  our  nurseries, 

S.  Persica,  the  Persian  Lilac.  Leaves  small,  lanceolate.  Flowers 
purple.  It  is  a  native  of  Persia,  and  is  a  small  shrub,  from  four  to 
six  feet  high.  It  is  one  of  the  most  ornamental  of  low  deciduous 
shrubs,  and  on  that  account  is  very  commonly  cultivated.  When 
planted  in  pots  and  forced,  it  may  be  mado  to  Uowor  at  Christmas ; 
but  by  this  process  the  fragrance  of  the  llowors  is  lost.  Of  this 
species  also  three  varieties  are  found  in  the  nurseries,  the  White,  the 
Cut-Leaved,  and  the  Sage-Leaved  Persian  Lilacs. 

S.  Chinensis,  Chinese  Lilac.  Leaves  ovate-lanceolato.  Flowers 
purple.  It  is  a  native  of  China.  In  character  it  is  intermediate 
between  S.  vulgaris  and  S.  Persica,  and  agrees  with  a  hybrid  plant 
produced  at  Rouen  by  M.  Vain,  and  called  S.  Jlotomagensis,  the 
Rouen  Lilac.  It  is  a  plant  that  grows  vigorously,  and  attains  a  height 
of  ten  or  twelve  feet.  The  sorts  known  in  nurseries  as  the  Belgic 
Lilas  de  Marly  and  tho  Lilas  Saug(5  are  varieties  of  this  species. 

S.  Emodi  has  elliptical-oblong  leaves,  glaucous  beneath,  attenuated 
at  the  base,  and  acuminated  at  the  apex,  with  purple  flowers.  It 
is  a  native  of  Kumaon  near  the  Himalayas.  S.  villosa  has  villous 
leaves,  and  is  found  in  China  on  mountains  about  Pekin,  but  neither 
of  these  species  is  cultivated  in  this  country,  although  both  would 
probably  bear  tins  climate. 

Sy7-inga  is  also  tho  name  that  is  commonly  but  improperly  given 
to  the  species  of  Philadelphus,  or  Mock-Orange.  Tho  name  Syringa 
was  given  to  the  Lilac  on  account  of  its  stems  being  used  for  the 
manufacture  of  Turkish  pipes.  The  stems  of  the  P.  coronarius  are 
also  used  for  the  same  purpose,  and  equally  with  the  Lilac  it  had  the 
name  of  Pipe-Privet,  or  Pipe-Tree,  given  it  when  first  introduced 
into  this  country,  and  afterwards  the  name  Syring-t.  [Philadelphus.] 

SYRINGO'DliA,  a  genus  of  Plants  belonging  to  the  natural  order 
Ericacecc.  This  genus  was  formed  by  David  Don  out  of  the  old 
genus  Erica.  It  possesses  the  following  characters  : — Calyx  4-leaved, 
glumaceous  ;  corolla  long,  tubular,  usually  rather  dilated  at  top,  rarely 
a  little  contracted;  limb  short,  4-lobed ;  stamens  for  the  most  part 
inclosed,  filameuts  capillary,  anthers  2-parted,  cells  of  anthers  short, 
obtuse,  mutic  or  aristate  at  the  base,  dehiscing  by  an  oblong  foramen  ; 
stigma  simple  or  capitate,  and  in  some  species  auuulated  with  an 
elevated  disc;  capsule  4-celled,  many  seeded;  seeds  oval,  compressed, 
smooth.  ^Don,  Miller,  iii.)  The  species,  of  which  112  are  described, 
are  all  natives  of  the  Cape  of  Good  Hope.  They  are  erect  shrubs, 
with  loose  leaves  and  large  showy  flowers,  which  are  crowded  at  the 
tops  of  the  branches  on  every  side,  and  form  a  spike-like  inflor- 
escence. 

SYRINGO'PORA  [Madrepiitlltcea.] 

SYRINX.  [SlPUNCULID.E.] 

SYRNIUM,  Savigny*s  name  for  a  sub-genus  of  Owls.  Ex.  Syrnium 
Aluco,  the  well-known  Brown  Owl,  Tawny  Owl,  or  Ivy-Owl,  or  Wood- 
Owl,  of  these  islands. 

SY'RPHIDvE,  a  family  of  Dipterous  Insects  of  the  section  Brachy- 
Stoma  of  Macquart,  the  species  of  which  are  distinguished  by  their 
having  the  palpi  inflated  at  the  extremity,  the  fore  part  of  the  head 
often  with  a  prominence,  the  labrum  large,  arched,  and  emarginated ; 
the  stylet  of  the  antennae  is  usually  dorsal ;  the  abdomen  is  most 
frequently  depressed  aud  elongated  ;  the  wings  have  one  discoidal 
cell,  three  posterior  cells,  the  first  of  which  is  closed,  and  the  second 
extends  along  the  posterior  margin  of  the  wing;  sometimes  there  are 
some  small  termiual  nervures ;  the  anal  cell  is  large,  and  a  longitudinal 
nervure  divides  the  discoidal  cell,  as  well  as  the  posterior. 

The  present  family  contains  upwards  of  40  genera,  a  great  portion 
of  which  have  representatives  in  this  country.  The  species  frequent 
flowers  and  woods ;  the  larvae  of  the  species  of  Syrphus  are  in  the 
form  of  an  elongated  cone ;  they  fix  themselves,  &c,  with  a  kind  of 
glue,  and  feed  exclusively  on  aphides.  Some  of  the  Syrphidaz  iuhabit 
the  nests  of  the  Humble-Bees  (Bombus),  and  these  so  much  resemble 
the  species  of  Bombi,  that  they  might  at  a  first  glance  be  mistaken 
for  them.  Other  Syrphida:  live  in  the  larva  state  in  water  and  mud ; 
and  these  larva;  are  provided  with  a  long  slender  tail,  through  the 
extremity  of  which  they  respire,  it  being  raised  to  the  surface  of  the 
water  or  mud  for  the  purpose. 

SYRRHAPTES.  [Tetraonida] 

SYSTEM,  SEXUAL,  in  Botany,  is  the  name  given  to  the  method 
by  which  Linnaeus  arranged  the  Vegetable  Kingdom.  In  this  system 
plants  are  divided  into  twenty-four  classes,  each  of  which  is  distin- 
guished by  the  number  and  relative  position  of  the  stamens.  The 
following  are  the  classes : — 

I.  Flowers  with  Stamens  and  Pistils. 
Class  1.  Monandria ;  flowers  with  1  stamen. 
2.  Diandria  .  . 


Class  10.  Dccandria  . 

11.  Dodtcandrip 

12.  Icosandria, 


3.  2'riandria 

4.  Tetrandria, 

5.  Pentandria 

6.  Hexandria 

7.  Heptandria 

8.  Octandria  . 
Enneandria 


2  stamens. 

3  „ 

4  „ 

5  „ 
0  „ 

7  » 

8  „ 
9 


.    .  10  stamens. 
.    1219  „ 

.    .  20  or  more  stamens  inserted 
into  the  calyx. 

13.  Polyandria    .      ,       .  20  or  more  stamens  inserted  on 

the  receptacle. 

11.  Didynamia       .       ,    .    4  stamens ;  2  long  and  2  short. 

15.  Tdradynamia       .       .    6  stamens;  4  long  and  2  short. 

[Gnvctntu$A 

16.  Monaddphia  ;  flowers  with  the  filameuts  of  the  stamens 

united  in  one  set. 

17.  Diaddphia;  flowers  with  the  filaments  of  the  stamens 

united  in  2  sets.  (In  this  class  the  flowers  arc  papilio- 
naceous.) 

18.  Polyaddphia  ;  flowers  with  the  filameuts  of  the  stamens 

united  in  3  or  more  sets. 

19.  Syngenesia ;  flowers  with  the  anthers  of  the  stamen* 

united.  [ComposiTjE.] 

20.  Oynandria;  flowers  with  the  stamens  and  pistils  combined. 

[Orcuidace^.] 

II.  The  Stamens  and  Pistils  on  different  Flowers. 

21.  Moncecia;  flowers  with  the  stamens  and  pistils  on  the 

same  individual. 

22.  Diacia;  flowers  with  the  stamens  and  pistils  on  different 

individuals. 

23.  Polygamia;  flowers  perfect  and  unisexual,  on  tho  same 

or  on  different  individuals. 

III.  Fructification  concealed. 
21.  Cryptogamia.  [Acrogens.] 

It  will  at  once  be  seen  that  this  system  is  exceedingly  artiGcial,  and 
that  the  great  object  of  arrangement  and  classification  in  natural  his- 
tory is  not  attained  by  it.  The  effort  of  the  naturalist  in  all  systems 
should  bo  to  bring  together  those  objects  which  most  resemble  each 
other,  and  to  separate  those  which  differ.  A  classification  like  the 
above,  which  takes  only  one  organ  or  part  of  an  organised  being  as  a 
means  of  arrangement,  is  therefore  certain  to  frustrate  the  great  aim 
of  the  systematise  The  only  ground  on  which  artificial  classification 
such  as  the  above  can  be  tolerated  is  that  of  convenience  in  finding 
out  the  name  of  any  particular  object.  It  was  undoubtedly  this  that 
led  to  the  general  adoption  of  the  sexual  system  of  Linnaeus  by  bota- 
nists. It  is  now  however  fast  falling  into  disuse;  and  our  catalogues 
of  plants  and  manuals  of  indigenous  Floras  are  written  on  the  plan  of 
the  Natural  System. 

Linnaeus  divided  the  above  classes  into  orders  in  the  same  artificial 
way.  The  orders  in  the  first  thirteen  classes  were  founded  on  the 
number  of  styles  or  stigmas  in  each  flower.  Thus,  flowers  having  one 
style  were  placed  in  the  order  Monogynia,  those  with  two  in  the  order 
Digynia,  with  three  in  Trigynia,  and  so  on.  Thus  the  name  of  the 
orders  are  repeated  in  each  of  the  thirteen  classes.  In  the  remaining 
classes  however  other  points  of  structure  are  adopted.  In  Didynamia 
the  orders  are  two,  according  as  the  fruit  is  4-lobed  or  capsular.  The 
first  order  is  called  Gymnospermia,  and  the  second  Angiospermia.  These 
names  were  given  by  Linnaeus  under  the  erroneous  supposition  that 
the  4-lobed  ovary  was  a  series  of  naked  seeds. 

The  class  Tdradynamia  was  divided  into  two  orders,  according  to 
the  form  of  the  fruit.  Siliculosa  embracing  the  species  with  the  fruit 
a  silicle,  and  Siliquosa  those  with  a  silique. 

In  the  classes  Monaddphia,  Diaddphia,  and  Polyaddphia,  the 
number  of  the  stamens  was  made  the  text  of  the  orders,  and  the;e 
were  named  as  the  classes.  Thus  we  have  the  order  Dccandria,  class 
Monaddphia,  and  the  order  Dccandria,  class  Diaddphia. 

With  regard  to  Syngenesia  the  following  plan  will  afford  the  best 
idea  of  the  nature  of  the  orders  : — 

Order  1.  Polygamia  Equalis. — Florets  all  hermaphrodites. 

Order  2.  Polygamia  Superjliia. — Florets  of  the  disc  hermaphrodite, 
those  of  the  ray  pistilliferous  and  fertile. 

Order  3.  Polygamia  Frustanca. — Florets  of  the  disc  hermaphrodite, 
those  of  the  ray  neuter. 

Order  4.  Polygamia  Necessaria. — Florets  of  the  disc  staminiferous, 
those  of  the  ray  pistilliferous. 

Order  5.  Polygamia  Scgrcgata. — Each  floret  having  a  separate 
involucre. 

Order  6.  Monogamia. — Anthers  united,  flowers  not  compound. 

This  large  class  thus  divided  by  Linnaeus  forms  the  natural  order 
Compositce,  and  has  been  recently  subdivided  in  a  much  less  artificial 
manner  than  in  the  orders  above  given.  [CosirosiTS.] 

The  class  Gynandria  was  divided  into  orders  by  the  number  of  the 
stamens.  It  includes  the  natural  orders  Orchidacca:  and  Aristo- 
lochiacece. 

The  classes  Moncecia  and  Dicecia  are  also  formed  into  orders  accord- 
ing to  the  number  of  stamens,  and  the  orders  are  again  named  as 
preceding  classes.    Thus  we  have  order  Diandria,  class  Dicecia,  &c 

The  class  Polycecia  has  the  following  orders  : — 

Order  1.  Moncecia. — Hermaphrodite,  staminiferous,  and  pistilliferouo 
flowers  on  the  same  plant. 
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Order  2.  Dicecia. — Flowers  on  two  plants. 
Order  3.    Tricecia. — Flowers  on  three  plants. 
The  Cryptogamia  were  divided  into  the  orders  : — 

Filicea   Ferns. 

Musci        ....  Mosses. 

Hepaticx       .       .       .    .  Liverworts. 

Lichenes     ....  Lichens. 

Algw   Sea- Weeds. 

Fungi        ....  Mushrooms. 

For  the  arrangement  of  the  vegetable  kingdom,  according  to  the 
Natural  System,  see  the  articles  Exogens:  Endogens;  Acrooens. 

SYZY'GIUM,  a  largo  tropical  genus  of  Plants  belonging  to  tho 
natural  order  Myrtacece,  so  named  from  aifyyos,  coupled,  in  conse- 
quence of  the  manner  in  which  the  branches  and  leaves  aro  united 
together  in  pairs.  The  calyx-tubo  is  obovate,  with  the  limb  nearly 
entire.  Petals  4-5,  forming  a  calyptra ;  stamens  numerous,  free  ;  style 


single ;  stigma  simple ;  ovary  2-celled,  ovules  several  in  each  cell. 
Berry  1-celled,  1-  or  few-seeded.  Tree3,  or  shrubs,  of  a  highly  orna- 
mental appearance  from  their  smooth  shining  leaves,  which  are 
opposite  and  entire. 

Of  the  species,  /S.  Gumeense,  a  native  of  the  coast  of  Guinea  and 
Senegal,  has  been  employed  as  a  remedy  in  rheumatism.  S.  ponicula- 
turn,  a  native  of  the  Isle  of  Bourbon,  is  there  called  Bois  a  Ecorce 
Blanche.  S.  Jambolanum  is  a  native  of  the  EaBt  Indies,  and  there 
most  extensively  diffused,  being  planted  near  villages  in  clumps  of 
trees,  chiefly  on  account  of  its  fruit,  which  is  sometimes  called  Java 
Plum  by  Europeans,  but  Jamoon  by  the  natives.  It  Is  of  a  rich 
purplish  colour,  but  of  a  subastringent  sweetish  taste,  which  is  more 
agreeable  to  the  native  than  to  tho  European  palate.  The  fruit  is 
sometimes  soaked  for  an  hour  in  salt  and  water,  when  it  makes  an 
approach  to  the  flavour  of  olives.  The  bark  is  astringent,  and  dyes 
of  a  brown  colour ;  the  wood  is  hard,  close-grained,  and  durable,  and 
therefore  much  employed. 


T 

rTABERN^EMONTA'NA,  a  genus  of  Plants  belonging  to  tho  natural 
J-  order  Apocynacerv,  found  in  the  West  Indies  and  South  America, 
also  in  Australia,  India,  and  other  tropical  parts  of  Asia.  The  genus 
is  characterised  by  having  monopetalous  inferior  flowers ;  corolla 
salver-shaped ;  stamens  5,  included  ;  anthers  sagittate ;  ovaries  2  ; 
style  filiform ;  stigma  dilated  at  base,  trifid.  Seeds  in  a  follicle, 
immersed  in  pulp.  The  flowers  of  many  species  are  very  sweet- 
Bcented,  and  the  double-flowered  variety  of  T.  coronaria  is  a  very 
ornamental  shrub,  and  one  of  the  most  common  in  Indian  gardens. 
The  deep  red  pulp  surrounding  the  seeds  of  this  species  appears 
capable  of  yielding  a  beautiful  colour.  The  cream-like  sap  of  T.  utilis, 
the  Milk-Tree,  or  Hya  Hya  of  Demerara,  is  not  only  of  an  innoxious 
character,  but  said  to  be  very  nourishing.  It  affords  a  remarkable 
example  of  a  tree  of  this  suspected  family  yielding  an  article  of  food. 
Some  of  the  other  species  are  employed  as  medicines  in  the  countries 
where  they  are  indigenous.  The  sap  of  T.  pcrsicaricsfolia  is  considered 
a  poison  in  Mauritius.  The  wood  is  employed  in  turnery. 
TABULAR  SPAR.  [Wollastonite.] 

TACCA,  a  genus  of  Plants  belonging  to  the  natural  order  Taccaccw, 
placed  near  Aroidactce  and  Aristolochiacce,  and  resembling Dioscoreacece, 
in  having  radical  tubers  which  abound  in  foecula.  The  genus  is  named 
from  the  Malay  name  of  one  of  the  species,  which  are  found  in  the 
hotter  parts  of  India  and  in  the  South  Sea  Islands.  The  genus  is 
characterised  by  having  a  6-partite  calyx,  with  a  6-partite  corolla,  and 
6  stamens  which  are  inserted  in  the  calyx  ;  styles  3  ;  stigmas  stellate. 
Berry  dry,  hexangular,  many-seeded.  The  plants  have  perennial 
tubers,  with  a  short  compressed  rhizoma,  from  which  proceed  the 
stalked  and  the  so-called  radical  leaves  and  herbaceous  scapes.  The 
plants  of  this  family  are  possessed  of  some  acridity  both  in  their 
tubers  and  in  their  herbaceous  parts,  but  the  roots  lose  some  of  this 
quality  by  culture,  at  the  same  time  that  they  become  larger.  Those 
of  T.  pinnatifida,  the  best-known  species,  and  a  native  of  the  Malayan 
Peninsula,  the  Moluccas,  Madagascar,  and  Australia,  are  roundish,  red, 
the  size  of  a  man's  fist,  extremely  bitter,  and  acrid.  The  tubers  of 
this  plant,  and  also  those  of  T.  dubia  and  T.  montana,  are  rasped  and 
macerated  for  four  or  five  days  in  water;  a  white  highly  nutritious 
faecula  like  arrow-root  is  then  separated,  and,  like  sago,  is  employed  as 
au  article  of  diet  by  the  inhabitants  of  the  Malayan  Peninsula  and 
the  Moluccas.  In  Tahiti  and  some  of  the  Society  Islands  they  make 
cakes  ot  the  tubers  of  T.  pinnatifida,  which  are  the  Tacca  Youy  of 
some  navigators.  They  form  an  article  of  diet  in  China  and  Cochin- 
China,  and  also  in  Travancore,  in  India,  where,  according  to  Dr.  Ainslie, 
they  attain  a  large  size,  and  the  natives  eat  them  with  some  acid  to 
Bubdue  their  acrimony.  (Royle's  '  Illustr.,'  p.  378.)  The  petioles  and 
stalks  boiled  for  some  time  are  also  used  as  articles  of  diet  in  China 
and  Cochin-China.  In  Tahiti  the  plant  is  called  Tya :  its  fsecula  is 
largely  prepared,  and  is  sometimes  preferred  to  that  of  arrow-root  by 
the  English,  to  whom  it  is  sold  under  that  name  by  the  native  con- 
verts at  the  missionary  station,  and  exported  to  London.  It  is  also 
sometimes  called  Tahiti  Salep.  This  plant  must  not  be  confounded 
with  the  Arum  macrorhizum,  the  tuberous  root-stalk  of  which  is  also 
edible,  and  when  prepared  is  called  Taka,  which  similarity  in  name 
and  in  uses  has  frequently  caused  confusion,  and  the  mistaking  of 
one  plant  for  the  other.  In  Singapore  T.  cristata  is  called  Water- 
Lily. 

TACCA'CE^E,  a  small  natural  order  of  Endogenous  Plants  belonging 
to  the  Epigynose  group.  There  are  but  two  genera  belonging  to  this 
order,  Tacca  and  Ataccia.  The  species  are  large  perennial  herbaceous 
plants,  with  a  tuberous  root,  a  short  stem  bearing  scapes,  and  having 
exstipulate  radical  pedatifid  pinnatifid  rarely  entire  leaves,  with  curved 
parallel  veins.  The  flowers,  which  are  placed  on  the  top  of  a  single 
scape,  are  in  umbels,  and  are  united  ;  the  tube  of  the  perianth  is 
superior,  and  united  to  the  germen ;  limb  petaloid,  equal  or  unequal, 
persistent;  stamens  6;  filaments  dilated ;  ovary  composed  of  3  con- 
nected carpels,  with  5  parietal  polyspermous  placentae ;  styles  3,  con- 


nate. The  fruit  baccate,  with  seeds  lunate,  striated,  and  the  embryo 
situated  on  the  outside  of  fleshy  albumen. 

The  species  are  found  in  the  hotter  parts  of  India,  in  the  South  Sea 
Islands,  also  in  tropical  Africa.  [Taooa.] 

TACHYDROMUS.  [Zonurid^?.] 

TACHYGLOSSUS,  Illiger's  name  for  the  Echidna.  [Echidna.] 

TACHYLITE,  a  Mineral  which  resembles  Obsidian,  and  has  also 
been  supposed  to  be  similar  to  Isopyre.  It  occurs  in  plates  and 
massive.  No  cleavage.  Fracture  small,  conchoidal.  Hardness  6'5. 
Translucent,  opaque.  Lustre  vitreous,  vitreo-resinous.  Colour 
brownish  and  greenish-black.  It  is  found  in  small  masses  at  Siisabuhl, 
near  Giittingen,  in  basalt  and  wacke. 

TACHY'PETES.  [Pelecanidjb.] 

TACHYPHO'NUS.  [Fringillim;.] 

TACON1C  SYSTEM.    [See  Supplement.] 

TADORNA  (Leach),  a  genus  of  birds  belonging  to  the  family 
Anatida,  having  the  bill  very  much  flattened  towards  the  extremity, 
and  elevated  into  a  protuberance  or  projecting  boss  at  its  base. 
[Ducks.] 


Head  and  Foot  of  Tadorna. 


TADPOLE.  [Amphibia.] 
TADPOLE-FISH.  [Raniceps.] 
TJ5NIA.  [Entozoa.] 

T^ENIOI'DES,  a  family  of  Acanthopterygious  Fishes  nearly  allied 
to  tho  Mackerels.  The  species  comprising  it  are  all  long  flattened 
fishes,  with  very  small  scales.  The  following  are  among  the  principal 
genera. 

Lepidopus,  tenioid  fishes  with  elongated  snouts,  a  wide  gape,  pro- 
jecting under  jaw,  and  strong  sharp  cutting  teeth.  The  ventral  fins 
are  reduced  to  small  scaly  plates.  The  tail  is  well  formed.  The  L. 
argyreus  or  Scabbard-Fish  is  an  example.  It  is  of  a  bright  silver- 
colour,  and  attains  a  length  of  six  feet.  It  is  one  of  the  rarest  of 
British  fishes. 

Trichiurus  resembles  the  last  genus  in  the  character  of  the  head, 
but  has  neither  ventral  nor  caudal  fins,  the  tail  being  represented  by 
a  long  slender  compressed  filament.  The  T.  lepturus  of  Linneeus,  an 
inhabitant  of  the  Atlantic,  attains  a  length  of  more  than  12  feet,  and 
resembles  a  beautiful  silver  riband. 

The  genus  Lophotes  of  Giorna  has  a  short  head  with  a  bony  crest 
bearing  a  long  and  stout  spine.  The  caudal  fin  is  distinct,  but  very 
small.  The  Stylephorus  of  Shaw  is  allied  to  Gymnetrus,  but  has  the 
tail  prolonged  into  a  slender  filament,  exceeding  the  length  of  the 
body.    [Gtmnetrus;  Cepola.] 

T^NIOPTERI'N^E,  Mr.  G.  R.  Gray's  name  for  his  second  family 
of  Muscicapidce. 

T^ENIO'PTERIS,  a  Fossil  Fern  from  the  Oolite. 

TAL,  a  name  for  the  Palmyra  palm.  [Borassus.] 

TALATJMA  [Magnoliace^:.] 

TALC,  a  Mineral  which  occurs  crystallised  and  massive,  and  it  is 
probable  that  some  distinct  species  of  minerals  have  been  so  called. 
Primary  form  of  the  crystal  a  rhomboid,  but  it  usually  occurs  in  the 
secondary  form  of  hexagonal  laminae,  and  sometimes  in  long  prisms. 
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Cleavage  distinct,  perpendicular  to  the  axis.  It  is  oasily  separablo 
into  thin  plates,  which  are  flexible,  but  not  elastic.  It  is  easily 
scratched  with  a  knife,  and  the  powder  is  unctuous  to  tho  touch. 
Colour  white,  green,  grayish,  and  blaokish-green  and  rod.  Becomes 
negatively  electrical  by  friction.  Lustre  pearly.  Transparent,  trans- 
lucent,  opaque.    Specific  gravity  2  713. 

Crystallised  Talc  is  mostly  white,  or  of  a  light-green  colour  ;  is 
met  with  in  serpentine  rocks  in  small  quantity,  with  carbonate  of 
lime,  actinolite,  steatite,  and  massivo  talc,  &c.  It  is  found  in  the 
mountains  of  Salzburg  and  the  Tyrol :  it  occurs  in  many  other  parts 
of  tho  world,  as  in  Cornwall,  in  Kynance  Cove,  where  a  bed  of  it 
underlies  serpentine.  It  also  occurs  in  Scotland,  in  Qlen  Tilt,  Perth- 
shire ;  and  in  Saxony,  Silesia,  and  Piedmont,  &c. 

Tho  massive  varieties  of  Talc  are  less  flexible  than  tho  crystallised  : 
they  are  principally  of  an  apple-green  colour,  and  sometimes  of  a 
radiated  structure.  It  is  met  with  in  considerable  quantity  in  beds 
in  micaceous  schists,  gneiss,  and  serpentine. 

Some  of  the  varieties  of  Talc  are  infusible ;  others  become  white, 
and  yield  a  small  button  of  enamel  with  borax. 

Indurated  Talc  is  massive,  of  a  greenish-gray  colour;  tho  structure 
is  schistose  and  curved  :  it  is  of  a  shining  and  sometimes  of  a  pearly 
lustre,  and  somewhat  translucent.  It  is  soft  and  rather  unctuous  to 
the  touch.    Its  specific  gravity  is  2"9. 

It  occurs  in  primitive  mountains  in  clay-slate  and  serpentine,  in 
several  countries  on  the  continent  of  Europe ;  in  Britain,  in  Perthshire 
and  Banffshire  in  Scotland,  and  in  the  Shetland  Islands.  According 
to  Vauquelin,  Lamellar  Talc  consists  of — 

Silica  62-0 

Magnesia  27  0 

Alumina  1"8 

Oxide  of  Iron  3-2 

Water  60 

 100 

Steatite,  Chlorite,  Potstone,  and  other  magnesian  minerals  are  nearly 
allied  to  Mica,  and  they  are  by  some  mineralogists  considered  as 
varieties  of  the  same  substance.    [Steatite  ,  Chlorite.] 

TALEQALLA,  a  genus  of  Birds  belonging  to  the  Mcgapodiince, 
which  Mr.  G.  R.  Gray  makes  the  third  and  last  sub-family  of  his 
Palamedeidm. 

The  Megapodiina  comprise  the  following  genera  : — Talegalla,  Less. 
(Alectura,  Lath.;  Talegallus,  Less. ;  Numida,  James  ;  Catheturus,  Sw.) ; 
Megapodius,  Quoy  et  Gaim. ;  Mesiles  (?),  J.  Geoffr. ;  Menura,  Shaw 
(Parkinsonius,  Bcchst. ;  Megapodius,  Wagl.);  Alecthelia,  Less,  (nec 
Swains.).  [Cbacid^;.] 

Talegalla  has  the  bill  very  robust,  very  thick,  one-third  of  the  length 
of  the  head  compressed  above,  with  the  upper  mandible  convex; 
nostrils  basal,  lateral,  oval-oblong,  pierced  in  a  large  membrane ;  lower 
mandible  less  high  but  wider  thau  the  upper,  nearly  straight  bslow, 
with  smooth  edges,  the  branches  widened  at  the  base,  and  that  width 
filled  up  by  a  feathered  membrane ;  cheeks  entirely  naked ;  head  and 
neck  furnished  with  feathers  with  simple  barbules.  Wings  rounded, 
moderate,  the  first  quill  very  short,  the  second  rather  longer,  the  third 
longest  of  all,  the  fourth  and  fifth  diminishing  in  length  after  the  third. 
Tail  rather  long,  rounded  ;  tarsi  rather  robust,  moderately  long,  fur- 
nished with  large  scutella  in  front ;  toes  rather  long,  the  middle 
longest,  the  external  shortest ;  the  three  front  toes  furnished  at  their 
origin  with  a  membranous  border,  which  is  widest  between  the  external 
and  middle  toes ;  claws  convex,  flattened  below,  slightly  curved,  and 
moderately  robust;  the  hind-toe  long,  resting  entirely  on  the  ground, 
and  furnished  with  an  equally  robust  claw.  (Lesson.) 


account  of  the  habits  of  this  extraordinary  bird,  sayB  :— "  After  all  tlio 
facts  that  havo  been  atated,  I  trust  it  will  be  evident  that  its  naturul 
situation  is  among  the  Hasoret,  and  that  it  forms  one  of  a  great  family 
of  birds  peculiar  to  Australia  and  the  Indian  Islands,  of  which  Mega- 
podius forms  a  part;  and  in  confirmation  of  thin  view  I  may  add, 
that  tho  sternum  has  tho  two  deep  emarginatious  so  truly  character- 
istic of  the  Oallinacew ;  at  all  events  it  ii  in  no  way  allied  to  the 
Vultwridw,  and  is  nearly  as  far  removed  from  Menura."  It  seems  to 
us  that  Talegalla  Latkami  may  bo  considered,  in  a  degree,  as  the 
representative  of  tho  Turkey  in  Australia. 

The  adult  male  of  this  bird  has  tho  whole  of  the  upper  surface, 
wings,  and  tail,  blackish-brown  ;  the  feathers  of  the  under  surface 
blackish-brown  at  the  base,  becoming  silvery-gray  at  the  tip;  skin  of 
the  head  and  neck  deep  pink-red,  thinly  sprinkled  with  short  hair-like 
blackish-brown  feathers;  wattle  bright  yellow,  tinged  with  red  where 
it  unites  with  tho  red  of  the  neck ;  bill  black  ;  irides  and  feet  brown. 

Female  about  a  fourth  less  than  the  male  in  size,  but  so  closely 
the  same  in  colour  as  to  render  a  separate  description  unnecessary. 
She  also  possesses  the  wattle,  but  not  to  so  great  an  extent.  (Gould.) 

It  is  about  the  size  of  a  turkey. 


Head  and  Foot  of  Talegalla.  (Gould.) 

T.  Lathami.  Latham,  in  his  'General  History  of  Birds'  (vol.  i.), 
described  and  figured  this  bird  under  the  name  of  the  New  Holland 
Vulture ;  but,  correcting  his  error,  he  in  the  tenth  volume,  placed  it 
among  the  Gallinaceous  Birds,  with  the  generic  name  of  Alectura, 
which  had  been  previously  employed  to  designate  a  group  of  Fly- 
catchers. 

M.  Lesson  places  the  genus  at  the  end  of  the  Phasianidce. 
Mr.  Swainson  places  it  amongst  the  Vulturidce :  yet  it  is  no  bird  of 
prey  at  all. 

Mr.  Gould,  to  whom  we  are  indebted  for  a  full  and  satisfactory 


Wattled  Talegalla  (Talegalla  Lathami).  (Gould.) 

Mr.  Gould  gives  the  following  synonyms  : — New  Holland  Vulture, 
Latham;  genus  Alectura,  Latham;  Alectura  Lathami,  J.  E.  Gray; 
Australian  Vulture,  Catheturus  A ustralis,  Swainson;  Meleagris  Linde- 
sargii,  Jameson ;  Brush  Turkey  of  the  colonists ;  Weelah  of  the 
aborigines  of  the  Namoi. 

Mr.  Gould  describes  Talegalla  Lathami,  or  the  Wattled  Talegalla,  as 
a  gregarious  bird,  generally  moving  about  in  small  companies,  much 
after  the  manner  of  the  Gallinacece,  and,  like  some  species  of  that 
tribe,  as  very  shy  and  distrustful.  When  it  i3  disturbed,  he  states 
that  it  readily  eludes  pursuit  by  the  facility  with  which  it  runs 
through  the  tangled  brush.  If  hard  pressed,  or  where  rushed  upon 
by  their  great  enemy,  the  native  dog,  the  whole  company  spring  upon 
the  lowermost  bough  of  some  neighbouring  tree,  and,  by  a  succession 
of  leaps  from  branch  to  branch,  ascend  to  the  top,  and  either  perch 
there  or  fly  off  to  another  part  of  the  brush.  They  resort  also  to  the 
branches  of  trees  as  a  shelter  from  the  sun  in  the  middle  of  the  day, 
a  habit  which  Mr.  Gould  notices  as  greatly  tending  to  their  destruction  ; 
for  the  sportsman  is  enabled  to  take  a  sure  aim,  and  the  birds,  like 
the  ruffed  grouse  of  America,  will  allow  a  succession  of  shots  to  be 
fired  till  they  are  all  brought  down. 

But  the  most  remarkable  circumstance  connected  with  the  economy 
of  this  bird  is  its  nidification,  for  it  does  not  hatch  its  eggs  by  incu- 
bation. It  collects  together  a  great  heap  of  decaying  vegetables,  as 
the  place  of  deposit  of  its  eggs,  thus  making  a  hot-bed  arising  from 
the  decomposition  of  the  collected  matter,  by  the  heat  of  which  the 
young  are  hatched.  Mr.  Gould  describes  this  heap  as  the  result  of 
several  weeks'  collection  by  the  birds  previous  to  the  period  of  laying, 
as  varying  in  quantity  from  two  to  four  cart-loads,  and  as  of  a  per- 
fectly pyramidical  form.  This  mound,  he  states,  is  not  the  work  of  a 
single  pair  of  birds,  but  is  the  result  of  the  united  labour  of  many : 
the  same  site  appeared  to  Mr.  Gould  to  be  resorted  to  for  several 
years  in  succession,  from  the  great  size  and  entire  decomposition  of 
the  lower  part,  the  birds  adding  a  fresh  supply  of  materials  on  each 
occasion  previous  to  laying. 

"The  mode,"  says  Mr.  Gould  in  continuation,  "in  which  the  mate- 
rials composing  these  mounds  are  accumulated  is  equally  singular, 
the  bird  never  using  its  bill,  but  always  grasping  a  quantity  in  its 
foot,  throwing  it  backwards  to  one  common  centre,  and  thus  clearing 
the  surface  of  the  ground  for  a  considerable  distance  so  completely, 
that  scarcely  a  leaf  or  a  blade  of  grass  is  left  The  heap  being  accumu- 
lated, and  time  allowed  for  a  sufficient  heat  to  be  engendered,  the 
eggs  are  deposited,  not  side  by  side,  as  is  ordinarily  the  case,  but 
planted  at  the  distance  of  nine  or  twelve  inches  from  each  other,  and 
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buried  at  nearly  an  arm's  depth,  perfectly  upright,  with  the  large  end 
upwards :  they  are  covered  up  as  they  are  laid,  and  allowed  to  remain 
until  hatched.  I  have  been  credibly  informed,  both  by  natives  and 
settlers  living  near  their  haunts,  that  it  is  not  an  unusual  event  to 
obtain  nearly  a  bushel  of  eggs  at  one  time  from  a  single  heap ;  and  as 
they  are  delicious  eating,  they  are  eagerly  sought  after.  Some  of  the 
natives  state  that  the  females  are  constantly  in  the  neighbourhood  of 
the  heap  about  the  time  the  young  are  likely  to  be  hatched,  and  fre- 
quently uncover  and  cover  them  up  again,  apparently  for  the  purpose 
of  assisting  those  that  may  have  appeared  ;  while  others  have  informed 
me  that  the  eggs  are  merely  deposited,  and  the  young  allowed  to 
force  their  way  unassisted.  In  all  probability,  as  nature  has  adopted 
this  mode  of  reproduction,  she  has  also  furnished  the  tender  birds 
with  the  power  of  sustaining  themselves  from  the  earliest  period ;  and 
the  great  size  of  the  egg  would  equally  lead  to  this  conclusion,  since 
in  so  large  a  space  it  is  reasonable  to  suppose  that  the  bird  would  be 
much  more  developed  than  is  usually  found  in  eggs  of  smaller  dimen- 
sions. In  further  conformation  of  this  point,  I  may  add,  that  in 
searching  for  eggs  in  one  of  the  mounds,  I  discovered  the  remains  of 
a  young  bird,  apparently  just  excluded  from  the  shell,  and  which  was 
clothed  with  feathers,  not  with  down,  as  is  usually  the  case :  it  is  to 
be  hoped  that  those  who  are  resident  in  Australia,  in  situations  favour- 
able for  investigating  the  subject,  will  direct  their  attention  to  tho 
further  elucidation  of  these  interesting  points.  The  upright  position 
of  the  eggs  tends  to  strengthen  the  opinion  that  they  are  never 
disturbed  after  being  deposited,  as  it  is  well  known  that  the  eggs  of 
birds  which  are  placed  horizontally  are  frequently  turned  during 
incubation.  Although  unfortunately  I  was  almost  too  late  for  the 
breeding-season,  I  nevertheless  saw  several  of  the  heaps,  both  in  the 
interior  and  at  Illawarra :  in  every  instance  they  were  placed  in  the 
most  retired  and  shady  glens,  and  on  the  slope  of  a  hill,  the  part  above 
the  nest  being  scratched  clean,  while  all  below  remained  untouched, 
as  if  the  birds  had  found  it  more  easy  to  convey  the  materials  down 
than  to  throw  them  up.  In  one  instance  only  was  I  fortunate  enough 
to  find  a  perfect  egg,  although  tho  shells  of  many  from  which  tlie 
young  had  been  excluded  were  placed  in  the  manner  I  have  described. 
At  Illawarra  they  were  rather  deposited  in  the  light  vegetable  mould 
than  among  the  leaves,  which  formed  a  considerable  heap  above  them. 
The  eggs  are  perfectly  white,  of  a  long  oval  form,  three  inches  and 
three  quarters  long  by  two  inches  and  a  half  in  diameter."  ('  Birds 
of  Australia.') 

The  same  author  relates  that  these  birds,  while  stalking  about  tho 
wood,  frequently  utter  a  loud  clucking  noise ;  and,  in  various  parts  of 
the  bush,  he  observed  depressions  in  the  earth,  which  the  natives 
informed  him  were  made  by  the  b.irds  in  dusting  themselves.  The 
stomach  is  stated  by  Mr.  Gould  to  be  extremely  muscular ;  and  he 
found  the  crop  of  one  which  he  dissected  filled  with  seeds,  berries, 
and  a  few  insects. 

The  composure  with  which  these  birds  sit  to  be  shot  at,  as  above 
noticed,  must,  as  Mr.  Gould  observes,  lead  to  an  early  extinction  of 
the  race  ;  an  event,  he  remarks,  much  to  be  regretted,  since,  inde- 
pendently of  its  being  an  interesting  bird  for  the  aviary,  its  flesh  is 
extremely  delicate,  tender,  and  juicy.  There  is  no  doubt  that  this 
species  may  be  domesticated,  and  it  would  make  a  noble  addition  to 
those  foreign  denizens  of  the  poultry-yard  which  enrich  our  home- 
steads and  tables.  Living  specimens  are  now  (1855)  existing  in  the 
Gardens  of  the  Zoological  Society,  Regent's  Park. 

M.  Lesson  describes  the  species  from  New  Guinea,  which  serves  as 
the  type  of  his  genus  Talegalla  Cuvieri,  figured  in  the  '  Zoologie  de  la 
Coquille,'  as  entirely  black,  of  the  size  of  a  common  small  hen,  and 
recalling  to  the  observer  some  of  the  forms  of  the  Porphyriones. 
[Rallidje.] 

We  subjoin  descriptions  of  the  genus  Leipoa,  and  a  species  of  Mega- 
podius,  which  deposit  their  eggs  in  mounds  as  done  by  Talegalla. 

Leipoa  (Gould). — Bill  nearly  as  long  as  the  head,  slender,  tumescent 
at  the  base,  the  edges  undulated  and  incurved  at  the  base ;  the  nostrils 
ample,  oblong,  covered  with  an  operculum,  and  placed  in  a  central 
hollow ;  head  subcrested.  Wings  ample,  rounded,  concave ;  fifth 
primary  quill  the  longest ;  the  tertiaries  nearly  as  long  as  the  primaries. 
Tail  rounded,  tail-feathers  14.  Tarsi  moderate,  robust,  covered  with 
»cuta  anteriorly,  and  posteriorly  with  scales,  which  are  rounded  and 
unequal.    Toes  rather  short ;  lateral  toes  nearly  equal.  (Gould.) 


Head  and  Foot  of  Leipoa. 


L.  ocellata,  Ocellated  Leipoa  (Gould).  In  size  this  beautiful  bird  is 
inferior  to  T.  Lathami,  and  it  is  more  slender  and  more  elegantly 
formed.    According  to  Mr.  Gould,  it  is  the  Ngow  of  the  aborigines  of 


the  lowland  ;  Ngow-oo  of  the  mountain  districts  of  Western  Australia; 
and  Native  Pheasant  of  tho  colonists  of  Western  Australia. 

Mr.  Gould,  in  his  '  Birds  of  Australia/  gives  an  account  of  this  bird. 
It  is  described  as  a  ground-bird,  never  taking  to  a  tree  except  when 
closely  hunted  :  when  hard  pursued,  it  will  frequently  run  its  head 
into  a  bush,  and  is  then  easily  taken.  Its  food  generally  consists  of 
seeds  and  berries.  The  note  is  mournful,  very  much  like  that  of  a 
pigeon,  but  with  a  more  inward  tone.  The  eggs  are  deposited  in  a 
mound  of  sand,  tho  formation  of  which  is  the  work  of  both  sexes. 
According  to  the  natives,  the  birds  scratch  up  the  sand  for  many  yards 
around,  forming  a  mound  about  three  feet  in  height,  the  inside  of 
which  is  constructed  of  alternate  layers  of  dried  leaves,  grasses,  &c, 
among  which  twelve  eggs  and  upwards  are  deposited,  and  are  covered 
up  by  the  birds  as  they  are  laid ;  or,  as  the  natives  express  it,  "  the 
countenances  of  the  eggs  are  never  visible."  Upon  these  eggs  the 
bird  never  sits,  but  when  she  has  laid  out  her  lay,  as  the  henwives 
say,  the  whole  are  covered  up,  when  the  mound  of  sand  resembles  an 
ants'  nest.  The  eggs,  which  are  white,  very  slightly  tinged  with  red, 
and  about  the  size  of  a  common  fowl's  egg,  are  hatched  by  the  heat  of 
the  sun's  rays,  the  vegetable  lining  retaining  sufficient  warmth  during 
the  night :  they  are  deposited  in  layers,  no  two  eggs  beiui;  suffered  to 
lie  without  a  division.    This  bird  is  a  native  of  Western  Australia. 


Ocellated  Leipoa  (Leipoa  ocellata).  (Gould.) 

The  species  of  Mcgapodius  [Cracid.e]  which  has  the  habit  of  these 
birds,  is  M.  tumulus.  It  is  thus  described  by  Mr.  Gould  : — Head  and 
crest  very  deep  cinnamon-brown  ;  back  of  the  neck  and  all  the  under 
surface  very  dark  gray  ;  back  and  wings  cinnamon-brown  ;  upper  and 
under  tail-coverts  dark  chestnut-brown ;  tail  blackish-brown ;  irides 
generally  dark-brown,  but  in  some  specimens  light  reddish-brown; 
bill  reddish-brown,  with  yellow  edges ;  tarsi  and  feet  bright  orange, 
the  scales  on  the  front  of  the  tarsi  from  the  fourth  downwards,  and 
the  scales  of  the  toes,  dark  reddish-brown.  Size  about  that  of  a  com- 
mon fowl. 

This  is  the  Ooregoorga  of  the  aborigines  of  the  Cobourg  Peninsula 
the  Jungle-Fowl  of  the  colonists  of  Port  Essington. 


Head  and  Foot  of  Megapoiius.  (Gould.) 


Mr.  Gould  gives  a  highly  interesting  account  of  the  habits  of  this 
bird.  He  states  that  on  Mr.  Gilbert's  arrival  at  Port  Essington,  his 
attention  was  attracted  to  numerous  great  mounds  of  earth  wBich  were 
pointed  out  to  him  by  some  of  the  residents  as  being  the  tumuli  of  the 
aborigines.  The  natives,  on  the  other  hand,  assured  him  that  they 
were  formed  by  the  Jungle-Fowl  for  the  purpose  of  hatching  its  eggs. 
But  this  last  statement  appeared  so  extraordinary,  and  so  much  at 
variance  with  the  general  habits  of  birds,  that  no  one  in  the  settle- 
ment believed  them,  and  the  great  size  of  the  eggs  brought  in  by  them 
as  the  produce  of  this  bird  strengthened  the  doubt  of  the  veracity  of 
their  information.  Mr.  Gilbert  however,  knowing  the  habits  of  Leipoa, 
took  with  him  an  intelligent  native,  and  proceeded  about  the  middle 
of  November  to  Knocker's  Bay,  a  part  of  Port  Essington  harbour 
comparatively  but  little  known,  and  where  he  had  been  informed  a 
number  of  these  birds  were  to  be  seen.    He  landed  beside  a  thicket. 
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and  had  not  advanced  far  from  tho  shore  when  he  came  to  a  mound 
of  sand  and  shells,  with  a  slight  mixture  of  black  soil,  tho  base  resting 
on  a  sandy  beach,  only  a  few  feet  abovo  high-water  mark ;  it  was 
enveloped  in  the  large  yellow-blossomed  Hibiscus,  was  of  a  conical 
form,  twenty  feet  in  circumference  at  the  base,  and  about  five  feet 
high.  On  asking  tho  native  what  it  was,  ho  replied  '  Oregoorga 
Kambal '  (Jungle-  Fowl's  house  or  nest).  Mr.  Gilbert  scrambled  up 
the  side  of  it,  and  found  a  young  bird  iu  a  holo  about  two  feet  deep  ; 
the  nestling,  apparently  only  a  few  days  old,  was  lying  on  a  few  dry 
withered  leaves. 

Mr.  Gilbert  afterwards  secured  several  eggs  from  tho  nests.  On  one 
occasion,  after  an  hour's  excessive  labour,  Mr.  Gilbert  obtained  an  egg 
from  the  depth  of  about  five  feot.  It  was  in  a  perpendicular  position. 
The  holes  in  this  mound  (which  was  15  feet  high  and  CO  feot  in  cir- 
cumference at  the  base,  and,  like  the  majority  of  those  that  he  had 
seen,  so  enveloped  in  thickly-foliaged  trees  as  to  preclude  the  possi- 
bility of  the  sun's  rays  reaching  any  part  of  it)  commenced  at  the  outer 
edge  of  the  summit,  and  ran  down  obliquely  towards  the  centre  : 
their  direction,  therefore,  Mr.  Gilbert  observes,  is  not  uniform.  The 
mound  was  quite  warm  to  the  hands. 

How  the  young  effect  their  escape  does  not  appear :  some  natives 
told  Mr.  Gilbert  that  the  nestlings  effected  their  escape  unaided ;  but 
others  said  that  the  old  birds,  at  the  proper  time,  scratched  down  and 
released  them.  The  natives  say  that  only  a  single  pair  of  birds  are 
ever  found  at  a  mound  at  a  time. 


Mound-Raising  Megapodc  {Megapodhu  tumulus),  with  nest  in  the  distance. 
(Gould.) 

TALIPAT-,  or  TALIPOT-PALM.  [Corypha.] 
TALLIERA.  [Corypha.] 

TALLOW,  a  name  applied  to  various  forms  of  solid  oils  and  fat. 
[Fat  ;  Adipose  Tissue  ;  Oil.] 
TALLOW,  MINERAL  or  MOUNTAIN.  [Hatchetine.] 
TALLOW-TREE.  [Stillingia.] 
TALPA.  [Talpidj3.] 
TALPASO'REX.  [Sorecidjs.] 

TA'LPID^E,  a  family  of  Animals  belonging  to  the  order  Insectivora, 
and  including  the  Moles. 

The  genus  Talpa  of  Linnseus,  as  it  stands  in  the  12th  edition  of 
the  '  Systema  Naturae,'  between  the  genera  Didelpkis  and  Sorex, 
comprises  two  species  only,  Talpa  Ewopcea,  the  Common  Mole,  and 
T.  Asiatica.  [Chrysochloris.] 

Cuvier  places  the  Moles,  confining  them  to  the  genus  Talpa,  between 
Sorex  [SoreciDjE]  and  Condylura. 

Mr.  Swainson  places  the  genus  Talpa  between  Clvry&ochlovis  and 
Centenes. 


and  working  of  tho  muzzle.  Tho  part  which  extends  from  the 
internal  side  of  the  jaws  terminates  in  three  poiutn,  the  one  in  the 


Skull  of  Mole. 

middle  larger  and  more  distant  from  the  external  edge  than  the  other 
two.  The  very  short  arm  attached  by  means  of  a  long  bladebone, 
and  sustained  by  a  vigorous  clavicle,  carries  an  extremely  wide  hand, 
tho  palm  of  which  is  always  turned  outwards  or  backwards.  No  known 
living  form  has  tho  compressed  phalangeal  bones  seen  in  Glyptodon 
except  the  Mole.  [Glyptodon.]  The  second  phalanx  of  the  anterior 
digits  or  fingers  of  the  Mole  is  the  only  known  living  analogue  of  the 
similar  bone  iu  tho  hind  foot  of  Glyptodon.  The  sternum,  like  that 
of  the  Birds  and  Bats,  has  tCa  elevation  or  crest  affording  room  for 
the  large  pectoral  muscles.  The  pelvis  and  hinder  extremities  are 
comparatively  feeble.    The  bones  of  the  pubis  are  not  joined. 

This  bony  framework  is  set  in  motion  by  very  powerful  muscles. 
Those  of  the  anterior  extremities,  the  chest,  and  the  neck  are  most 
vigorous,  and  in  the  cervical  ligament  a  peculiar  bone  is  even  formed. 
The  wide  hand,  which  is  the  great  instrument  of  action,  and  performs 
the  offices  of  a  pickaxe  and  shovel,  is  sharp-edged  on  its  lower  margin, 
and,  when  clothed  with  the  integuments,  the  fingers  are  hardly 
distinguishable,  but  the  terminating  claws  project  long,  strong,  fiat,  and 
trenchant. 

The  muzzle  of  the  Mole  is  evidently  a  delicate  organ  of  touch,  and 
that  sense  is  considerably  developed  in  the  large  and  broad  hands 
and  feet.  Neither  is  the  tail  without  a  considerable  share  of  sensa- 
tion, to  give  notice  to  the  animal  of  the  approach  of  any  attack  from 
behind.  The  gustatory  and  olfactory  nerves,  especially  the  latter, 
appear  to  be  very  sensitive. 

The  eye  is  so  hidden  in  the  fur,  that  its  very  existence  was  for  a 
long  time  denied.  It  appears  to  be  designed  for  operating  only  as  a 
warning  to  the  auimal  on  its  emerging  into  the  light';  and  indeed 
more  acute  vision  would  only  have  been  an  incumbrance. 

The  sense  of  hearing  is  very  highly  developed,  and  the  tympanum 
very  large,  though  there  is  no  external  ear,  or  rather,  no  projecting 
concha. 

There  is  nothing  that  calls  for  any  particular  notice  in  the  digestive 
system  of  the  Mole.  The  alimentary  canal  is  short,  simple,  without 
a  caecum.  The  voracity  of  the  Mole  corresponds  with  the  activity 
and  rapidity  of  its  digestive  powers.  An  interesting  series  of  prepara- 
tions illustrative  of  the  anatomy  ef  the  Mole,  will  be  found  in  the 
Museum  of  the  Royal  College  of  Surgeons,  London. 

The  family  Talpidai  is  thus  characterised  : — Head  long,  narrow, 
somewhat  depressed ;  nose  much  prolonged,  pointed  flexible ;  eyes 
very  minute ;  ears  hidden ;  feet  plantigrade ;  anterior  limbs  largely 
developed. 

Talpa. — Body  stout  and  thick,  furry ;  head  elongated,  pointed ; 
muzzle  cartilaginous,  strengthened  by  the  snout-bone;  eyes  very 
small ;  no  external  ears ;  anterior  feet  short  and  wide,  with  five 
united  toes  armed  with  trenchant  nails  proper  for  digging  ;  posterior 
feet  with  five  toes  also,  but  weak.    Tail  short. 


Dental  Formula : 
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Skeleton  of  Mole.    (De  Blainville.)    The  nuchal  bone  and  accessory  carpel  sabre-shaped  bone  are  here  shown. 


The  organisation  of  these  animals  is  very  peculiar.  The  cranium  I  T.  Europoia,  the  Common  Mole.  This  well-known  animal,  go 
Is  elongated  and  pointed,  and  there  is  a  peculiar  bone  for  the  support  |  familiar  to  all  that  it  would  be  a  needless  waste  of  space  to  describe 
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Teeth  of  Mole,  considerably  enlarged.    (F.  Cuvier.) 


it,  is  La  Taupe  of  the  French,  Talpa  of  the  Romans  and  Italians, 
Topo  of  the  Spanish,  Toupeira  of  the  Portuguese,  Maulwerf  of  the 
Germans,  Mol  of  the  Dutch,  Mulvad  and  Surk  of  the  Swedes,  Muld- 
varp  of  the  Danes ;  Mole,  Mole-Warp,  Moldwarp,  and  Want  of  the 
English  ;  and  Gwadd  aud  Twrch-Daear  of  the  Welsh. 

"  A  subterraneous  life,"  says  Pennant,  speaking  of  the  Mole,  "  being 
allotted  to  it,  the  seeming  defects  of  several  of  its  parts  vanish ; 
which,  instead  of  appearing  maimed  or  unfinished,  exhibit  a  most 
striking  proof  of  the  fitness  of  their  contrivance.  The  breadth, 
strength,  and  shortness  of  the  fore  feet,  which  are  inclined  sideways, 
answer  the  use  as  well  as  the  form  of  hands,  to  scoop  out  the  earth, 
to  form  its  habitation,  or  to  pursue  its  prey.  Had  they  been  longer, 
the  falling  in  of  the  earth  would  have  prevented  the  quick  repetition 
of  its  strokes  in  working,  or  have  impeded  its  course  :  the  oblique 
position  of  the  fore  feet  has  also  this  advantage,  that  it  flings  all  the 
loose  soil  behind  the  animal. 

"  The  form  of  the  body  is  not  less  admirably  contrived  for  its  way 
of  life  :  the  fore  part  is  thick  and  very  muscular,  giving  great  strength 
to  the  action  of  the  fore  part,  enabling  it  to  dig  its  way  with  great 
force  and  rapidity,  either  to  pursue  its  prey  or  elude  the  search  of 
the  most  active  enemy.  The  form  of  its  hind  parts,  which  are  small 
and  taper,  enables  it  to  pass  with  great  facility  through  the  earth  that 
the  fore  feet  had  flung  behind  ;  for  had  each  part  of  the  body  been 
of  equal  thickness,  its  flight  would  have  been  impeded  and  its  security 
precarious. 

"  The  skin  is  most  excessively  compact,  and  so  tough  as  not  to  be 
cut  but  by  a  very  sharp  knife ;  the  hair  is  very  short  and  close-set, 
and  softer  than  the  finest  silk  ;  the  usual  colour  is  black,  not  but  that 
there  are  instances  of  these  animals  being  spotted,  and  a  cream- 
coloured  breed  is  sometimes  found  in  my  lands  near  Downing. 

"  The  smallness  of  the  eyes  (which  gave  occasion  to  the  ancients  to 
deny  it  the  sense  of  sight)  is  to  this  animal  a  peculiar  happiness;  a 
small  degree  of  vision  is  sufficient  for  an  animal  ever  destined  to  live 
underground;  had  these  organs  been  larger,  they  would  have  been 
perpetually  liable  to  injuries  by  the  earth  falling  into  them ;  but  nature, 
to  prevent  that  inconvenience,  hath  not  only  made  them  very  small, 
but  also  covered  them  very  closely  with  fur.  Anatomists  mention 
(besides  these)  a  third  very  wonderful  contrivance  for  their  security, 
and  inform  us  that  each  eye  is  furnished  with  a  certain  muscle,  by 
which  the  animal  has  the  power  of  withdrawing  or  exerting  them, 
according  to  its  exigencies. 

"  To  make  amends  for  the  dimness  of  its  sight,  the  Mole  is  amply 
recompensed  by  the  great  perfection  of  two  other  senses,  those  of 
hearing  and  of  smelling :  the  first  gives  it  notice  of  the  most  distant 
approach  of  danger ;  the  other,  which  is  equally  exquisite,  directs  it 
in  the  midst  of  darkness  to  its  food :  the  nose  also,  being  very  long 
and  slender,  is  well  formed  for  thrusting  into  small  holes  in  search  of 
the  worms  and  insects  that  inhabit  them.  These  gifts  may  with  reason 
be  said  to  compensate  the  defect  of  sight,  as  they  supply  in  this  animal 
all  its  wants  and  all  the  purposes  of  that  sense. 

"  It  is  supposed  that  the  verdant  circles  so  often  seen  in  grass- 
grounds,  called  by  country-people  fairy-rings,  are  owing  to  the  opera- 
tions of  these  animals,  who,  at  certain  seasons  perform  their  burrow- 
ings  by  circumgyrations,  which,  loosening  the  soil,  give  the  surface  a 
greater  fertility  and  rankness  of  grass  than  the  other  parts  within  or 
without  the  ring. 

"  The  Mole  breeds  in  the  spring,  and  brings  four  or  five  young  at  a 
time  :  it  makes  its  nest  of  moss,  aud  that  always  under  the  largest 
nillock,  a  little  below  the  surface  of  the  ground.  It  is  observed  to  be 
most  active  Mid  to  cast  up  most  earth,  immediately  before  rain,  and 


in  the  winter  before  a  thaw,  because  at  those  times  the  worms  and 
insects  begin  to  be  in  motion  and  approach  the  surface :  on  the  con- 
trary, in  very  dry  weather  this  animal  seldom  or  never  forms  any 
hillocks,  as  it  penetrates  deep  after  its  prey,  which  at  such  seasons 
retires  far  into  the  ground.  During  summer  it  runs  in  search  of 
snails  and  worms  in  the  night  time  among  the  grass,  which  makes  it 
the  prey  of  owls.  The  Mole  shows  great  art  in  skinning  a  worm,  which 
it  always  does  before  it  eats  it ;  stripping  the  skin  from  end  to  end 
and  squeezing  out  the  contents  of  the  body." 

Le  Court,  a  French  writer,  has  given  the  most  complete  account  of 
the  habitation  of  the  Mole  : — The  principal  point  is  the  habitation,  or, 
as  it  has  been  termed,  the  fortress ;  and  is  constructed  under  a  con- 
siderable hillock  raised  in  some  secure  place,  often  at  the  root  of  a 
tree,  under  a  bank,  or  any  shelter  that  offers  protection.  The  fortress 
is  domed  by  a  cement,  so  to  speak,  of  earth  which  has  been  beaten 
and  compressed  by  the  architect  into  a  compact  and  solid  state. 
Within,  a  circular  gallery  is  formed  at  the  base,  and  communicates 
with  a  smaller  upper  gallery  by  means  of  five  passages,  which  are 
nearly  at  equal  distances.  Within  the  lower  and  under  the  upper  of 
these  galleries  is  the  chamber,  or  dormitory,  which  has  access  to  the 
upper  gallery  by  three  similar  passages.  From  this  habitation,  we 
should  here  observe,  the  high  road  by  which  the  proprietor  reaches 
the  opposite  end  of  the  encampment  extends,  and  the  various  galleries 
or  excavations  open  into  this  road,  which  the  mole  is  continually 
carrying  out  and  extending  in  its  search  for  food,  and  which  has  been 
termed  its  hunting-ground.  But  to  return  to  the  chamber.  1  From  it 
another  road  extends,  the  direction  of  which  is  downwards  at  first, 
and  that  for  several  inches,  when  it  again  rises  to  open  into  the  high 
road  of  the  territory.  Some  eight  or  nine  other  passages  open  out 
from  the  external  circular  gallery,  but  the  orifices  of  these  never  come 
opposite  to  the  passages  which  connect  the  external  gallery  with  the 
internal  and  upper  gallery.  The  extent  of  these  passages  is  greater  or 
less  according  to  circumstances,  and  they  each  return  by  an  irregular 
and  semicircular  route,  opening  at  various  distances  from  the  habitation 
into  the  high  road,  which  differs  considerably  from  all  the  other  pas- 
sages and  excavations,  both  in  construction  and  with  regard  to  the 
use  to  which  it  is  applied.  From  the  habitation  this  road  is  carried 
out  nearly  in  a  straight  line,  and  forms  the  main  passage  of  communi- 
cation between  the  habitation,  the  different  portions  of  the  encamp- 
ment, and  the  alleys  leading  to  the  hunting-ground  which  open  into 
it  on  each  side.  In  diameter  it  exceeds  the  body  of  a  mole,  but  its 
size  will  not  admit  of  two  moleB  passing  each  other.  The  walls,  from 
the  reiterated  pressure  of  the  mole's  sides  against  them,  become 
smooth  and  compact,  and  its  course  is  remarkable  for  the  comparative 
absence  of  mole-hills,  which  are  frequent  in  connection  with  the  alleys 
and  quarries,  as  they  have  been  termed,  in  constructing  which  the 
earth  is  removed  out  of  the  way  to  the  surface.  Sometimes  a  mole 
will  lay  out  a  second  or  even  a  third  road  in  order  to  the  extension  of 
its  operations.  Sometimes  several  individuals  use  one  road  in  common, 
though  they  never  trespass  on  each  other's  hunting-grounds.  In  the 
event  of  common  usage,  if  two  moles  should  happen  to  meet,  one 
must  retreat  into  the  nearest  alley,  unless  both  should  be  puguacious  ; 
in  which  case  the  weakest  is  often  slain.  In  forming  this  tunnel  the 
mole's  instinct  supplies  the  place  of  science,  for  he  drives  it  at  a 
greater  or  less  depth,  according  to  the  quality  of  the  soil,  or  concurrent 
circumstances.  When  there  is  nothing  superincumbeut  threatening  a 
disturbance  of  its  security,  it  is  often  excavated  at  a  depth  of  some 
four  or  five  inches ;  but  if  it  is  carried  under  a  road  or  a  stream,  a 
foot  aud  a  half  of  earth,  sometimes  more,  is  left  above  it.  Thus  does 
the  little  animal  carry  on  the  subterraneous  works  necessary  for  his 
support,  travelling,  and  comfort ;  and  his  tunnels  never  fall  in. 


Habitation  or  Fortress  of  Mole. 


The  alleys  opening  out  from  the  sides  of  the  high  road  have  gene- 
rally a  somewhat  downward  inclination  from  their  commencement 
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towards  their  end.  It  lias  been  observed  that  when,  on  opening  one 
of  theRe  alleys,  a  plentiful  supply  of  food  is  found,  tho  mole  proceeds 
to  work  out  brauch-nlleys  from  its  termination,  upheaving  new  mole- 
hills as  it  advances  in  quest  of  prey.  Should  however  the  soil  he  ban-en 
of  tho  means  of  existence,  tho  animal  commences  another  alley  at  a 
different  part  of  the  high  road.  The  quality  and  humidity  of  the  soil, 
which  regulate  the  abundance  of  earth-worms,  determine  tho  greater 
or  less  depth  of  the  alleys. 

The  main  road  being  the  highway  of  communication  to  its  different 
hunting-grounds,  it  is  necessarily  passed  through  rogularly  in  the 
course  of  the  day,  and  it  is  in  this  road  that  the  mole-catcher  sets  his 
traps  or  practices  his  devices  to  intercept  the  animal  between  its 
habitation  and  the  alley  whoro  it  is  carrying  on  its  labours.  Some 
mole-catchers  will  tell  you  that  the  hours  when  the  moles  move  are 
nine  and  four,  and  others,  that  near  the  coast  their  movements  are 
influenced  by  the  tides  ;  to  which  statements  the  reader  is  at  liberty 
to  give  as  much  credence  as  he  chooses.  Besides  the  various  traps 
which  aro  set  for  them,  there  is,  or  very  lately  was,  a  man  who 
travelled  the  country  with  a  dog  and  destroyed  them  without  any 
trap  at  all,  by  the  following  process : — Taking  his  station  at  the  proper 
time  and  place,  attended  by  his  dog,  and  armod  with  a  spear  or  spud, 
he  waits  till  the  dog  indicates  the  presence  of  the  mole,  and  then 
spears  or  spuds  tho  animal  out  as  it  moves  in  its  ran.  Pointers  will 
Btop  at  moles  as  steadily  as  at.  game  when  tho  latter  are  straying  on 
the  surface. 

Besides  the  excavations  already  noticed,  the  moles  pursue  another 
mode  of  hunting  in  light  loose  soils,  newly  sown,  when  gentle  rains 
have  led  the  earth-worms  towards  the  surface,  along  which  they  follow 
the  worms  up,  rapidly  digging  a  shallow  trench  in  the  superficial  layer 
of  the  soil.  The  female,  when  with  young,  is  said  to  be  principally 
addicted  to  this  easier  method  of  subsistence. 

We  must  not  omit  to  notice  the  provision  of  this  animal  to  secure  a 
supply  of  water,  for  its  voracity  makes  it  a  great  drinker.  If  a  pond 
or  ditch  be  at  hand  in  those  cases  where  many  moles  use  the  same 
common  highway,  a  run  is  always  made  to  the  reservoir :  when  it  is 
too  distant,  the  animal  sinks  little  holes  in  the  shape  of  deep  perpen- 
dicular Bhafts,  which  hold  water.  These  wells  have  sometimes  been 
seen  brim-full. 

During  the  season  of  love,  at  which  time  bloody  battles  are  fought 
between  the  males,  the  male  pursues  the  female  with  ardour  through 
numerous  divaricating  superficial  runs  wrought  out  with  great  rapidity, 
termed  'coupling  runs  '  and 'running  angles'  by  our  mole-catchers, 
and  '  traces  d'amour '  by  the  French.  The  young  are  generally  pro- 
duced in  April,  but  have  been  found  from  that  month  to  August. 
From  four  to  five  is  the  general  number,  though  from  three  to  six 
have  been  recorded,  and  in  one  case  seven  in  one  nest.  The  nest  is 
distinct,  usually  distant  from  the  habitation,  and  not  always  crowned 
with  a  hillock ;  but  when  a  hillock  exists  it  is  much  larger  than  an 
ordinary  mole-hill.  It  is  constructed  by  enlarging  and  excavating  the 
point  where  three  or  four  passages  intersect  each  other  ;  and  the  bed 
of  the  nest  is  formed  of  a  mass  of  young  grass,  root-fibres,  and 
herbage.  In  one  case,  Geoffroy  St.  Hillaire  and  Le  Court  counted 
204  youDg  wheat-blades. 

Heavy  charges  have  been  brought  against  the  Mole  by  agriculturists 
and  horticulturists,  and  the  more  grave  accusation  of  being  ancillary 
to  the  destruction  of  dykes  has  been  in  some  instances  proved  upon 
it.  Mr.  Bell,  in  his  interesting  '  History  of  British  Quadrupeds,'  sums 
up  the  evidence  against  it  and  in  its  favour.  On  the  whole  there 
appears  to  be  no  ground  for  the  war  of  extermination  which  is  carried 
on  against  it. 

Moles  aro  good  swimmers,  and  their  bite  is  very  sharp.  When  their 
blood  is  up,  their  ferocity  is  great,  and  they  keep  their  hold  like  a 
bull-dog. 

The  Common  Mole  is  found  throughout  the  greater  part  of  the 
continent  of  Europe  and  its  larger  islands.  In  Greece  it  is  said  to  be 
comparatively  rare.  We  are  overrun  with  it  in  most  parts  of  England 
and  Wales,  but  it  does  not  appear  to  have  been  found  in  the  northern 
extremity  of  Scotland,  though  it  is  frequent  enough  in  the  south. 
There  is  no  record  of  its  having  been  seen  in  the  Orkney  Isles,  Zetland, 
or  Ireland. 

Fossil  remains  of  the  Mole  have  been  found  in  the  bone-caverns ; 
as,  for  example,  in  the  cave  at  Kostritz  and  at  Paviland.  (Bucklaud, 
'  Reliquiae  Diluvianae.')  They  have  also  been  found  in  the  bone-caverns 
in  Belgium  (Schmerling). 

Bones  of  Moles  have  been  obtained  from  the  brown  clay  of  Norfolk. 

TAMA'NDUA.  [Ant-Eater.] 

TAMARICA'CEiE,  Tamarisks,  a  small  natural  order  of  Plants, 
belonging  to  the  syncarpous  group  of  Polypetalous  Exogens.  The 
species  are  either  shrubs  or  herbs,  having  rod-like  branches,  with 
alternate  entire  leaves,  resembling  scales;  the  flowers  are  in  dense 
spikes  or  racemes.  The  calyx  is  4-5-parted,  persistent ;  the  petals 
inserted  into  the  calyx,  both  with  imbricate  aestivation ;  stamens  hypo- 
gynous,  distinct  or  united,  equal  in  number  with  the  petals  or  twice 
as  many  ;  ovary  superior,  with  a  short  style  and  3  stigmas ;  fruit  a 
capsule,  3-valved,  1-celled,  with  numerous  seeds,  which  are  comose ; 
embryo  straight  with  an  inferior  radicle. 

The  species  are  found  only  in  the  Old  World ;  the  greatest  number 
being  met  with  in  the  basin  of  the  Mediterranean. 


Tho  plants  of  this  order  are  innocuoiiH,  and  all  are  mor<;  or  leu* 
astringent ;  and  thair  ashes  after  burning  aro  remarkabh;  for  portioning 
a  largo  quantity  of  sulphate  of  soda.  Myricurin  dtrmanica  ifl  recom- 
mended as  a  diuretic.  [Tamahix.] 
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Tumariz  Germanica. 
a,  cutting,  showing  the  straight  branches  and  scale-like  leaves  ;  i,  fingle 
flower;  c,  (lower  with  calyx  and  corolla  removed,   showing  monadelphous 
stamens  ;  cl,  capsule  with  comose  seeds  escaping. 

TAMARIN.  [Midas.] 
TAMARIND.  [Tamarindus.] 

TAMARINDU'S,  a  genus  of  Plants  belonging  to  the  Rectembryous 
division  of  the  natural  order  LeguminoscB.  It  possesses  the  following 
characters  : — Calyx  cleft,  tubular  at  the  base,  the  three  upper  lobes 
reflexed,  the  two  lower  ones  joined  together,  but  usually  indentate 
at  the  apex ;  petals  3,  alternate  with  the  three  upper  lobes  of  the 
calyx,  the  middle  one  cucullate  and  the  lateral  ones  ovate ;  the  stamens 
are  9  or  10  in  number,  two  or  three  of  which  are  longer  than  the 
others,  united  at  the  base,  and  bearing  anthers,  whilst  the  remainder 
are  sterile;  the  fruit  is  a  legume  seated  on  a  pedicel,  1-celled,  com- 
pressed, with  from  3  to  6  seeds,  and  the  valves  filled  with  pulp 
between  the  endocarp  and  epicarp,  their  inner  and  outer  lining ;  the 
seeds  are  ovato-quadrate  in  form,  possessing  cotyledons  unequal  at 
the  base. 

There  are  only  two  species  belonging  to  this  genus,  both  of  which 
are  trees  with  abruptly  pinnate  leaves,  bearing  many  pairs  of  small 
leaflets  and  racemes  of  flowers. 

T.  Indica,  the  East  Indian  Tamarind,  was  the  earliest  known 
species,  for  a  knowledge  of  which,  in  Europe,  we  are  indebted  to 
the  Arabians.  It  is  distinguished  by  its  elongated  legumes,  which 
are  six  times  or  more  longer  than  they  are  broad.  It  is  a  native  of 
various  districts  in  the  East  Indies  and  also  of  the  tropical  parts  of 
Africa.  It  forms  a  handsome  tree  with  spreading  branches,  bearing 
leaves  of  a  light  colour  and  flowers  with  a  straw-coloured  calyx  and 
yellow  petals,  streaked  with  red  :  the  filaments  of  the  stamens  are 
purple  and  the  anthers  brown.  The  timber  of  this  tree  i3  very  firm, 
hard,  and  heavy,  and  is  applied  to  many  useful  purposes  in  building. 

A  second  species  is  the  T.  occidentalis,  the  West  Indian  Tamarind, 
which  is  distinguished  from  the  other  by  possessing  short  legumes 
not  more  than  three  times  longer  than  they  are  broad.  It  is  a  native 
of  South  America  and  the  West  Indian  Islands,  forming  also  a  large 
spreading  tree,  with  yellowish  flowers  streaked  with  red,  and  purplish 
stamens. 

TAMARIX,  the  name  of  a  genus  of  Plants,  the  type  of  the  natural 
order  Tamaricacea.  It  has  a  4-  or  5-parted  calyx ;  4  or  5  petals ;  4 
or  5  stamens  alternating  with  the  petals,  united  at  the  base  ;  a  tapering 
ovary  with  3  stigmas  ;  erect  tufted  seeds,  the  tuft  being  composed  of 
a  number  of  hairs  proceeding  from  the  apex  of  the  seed.  The  species 
have  generally  paniculated  spikes  of  small  flowers  of  a  red  colour. 

T.  Oallica,  the  French  Tamarisk,  is  a  glabrous  glaucous  shrub,  with 
minute  acute  leaves  clasping  the  stem,  with  slender  lateral  spikes  of 
flowers  five  times  longer  than  broad.  This  species  is  a  native  of 
France,  and  also  along  the  Mediterranean  ;  it  is  also  a  native  of  the 
coasts  of  Cornwall,  Hampshire,  and  Sussex,  in  England.  Ehrenberg 
has  described  a  great  number  of  varieties  of  this  species,  one  of  which, 
the  T.  G.  mannifcra,  known  by  its  glaucous  powdery  appearance,  he 
says,  produces  the  manna  of  Mount  Sinai.    This  is  one  of  the  species 
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of  this  genus  remarkable  for  the  large  quantity  of  sulphate  of  soda 
which  its  ashes  contain. 

T.  Indica,  the  Indian  Tamarisk,  is  a  glabrous  greenish  plant,  with 
stiff  twiggy  bi-anches ;  short  ovate-acute  leaves  with  white  edges ; 
elongated  spikes  of  flowers,  with  bracts  shorter  than  the  flowers  and 
longer  than  the  pedicels,  and  stamens  longer  than  the  corolla.  This 
plant  is  a  native  of  the  East  Indies.  It  is  subject  to  the  attacks  of 
a  cynips,  which  produces  galls  that  possess  astringent  properties,  and, 
according  to  Dr.  Royle,  they  are  on  this  account  used  in  medicine  by 
the  native  doctors  of  India.  The  same  property  also  renders  them 
valuable  in  dyeing.  Other  Indian  species  of  the  Tamarisk  produce 
galls,  which  are  used  for  the  same  purposes  as  those  of  T.  Indica. 

T.  Africana,  the  African  Tamarisk,  is  a  glabrous  glaucous  shrub, 
with  lanceolate  imbricated  leaves;  with  dense,  scaly,  simple,  sessile 
racemes ;  with  ovate  chaffy  bracts  ;  and  a  3-valved  capsule.  This  is  a 
native  of  the  sands  along  the  shores  of  the  Mediterranean.  It  is  found 
in  Mauritania,  around  the  Bay  of  Naples,  in  Egypt,  and  in  the  Levant. 
It  has  very  much  the  appearance  of  T.  Qallica,  but  its  flowers  are 
larger,  and  the  bark  darker.  Like  T.  Qallica,  its  ashes  yield  a  large 
quantity  of  sulphate  of  soda. 

T.  orientalis,  the  Eastern  Tamarisk,  is  a  treo  attaining  a  height  of 
from  10  to  20  feet;  it  is  glabrous  all  over,  with  minute,  distant, 
sheathing,  mucronate  leaves,  with  slender  lateral  spikes  of  flowers,  and 
a  4-valved  capsule.  This  tree  is  a  native  of  Arabia,  Persia,  and  the  East 
Indies,  and  is  one  of  the  largest  and  most  elegant  of  the  species  of  the 
Tamarisk.  One  of  the  finest  specimens  of  this  tree  existing  is  at 
Babylon. 

TAMA'TIA.  [Barbets.] 

TA'MIAS.  [Soiuridjb.] 

TAMUS,  a  genus  of  Plants  belonging  to  the  natural  order  Dioscorca- 
cece.  This  genus  is  dioecious,  the  stamens  growing  on  one  plant,  and 
the  pistils  on  another.  The  flowers  are  alike  in  having  a  perianth, 
which  is  6  parted,  the  calyx  and  corolla  being  indistinguishable.  In 
the  male  flowers  there  are  6  stamens.  In  the  female  flowers  the 
remains  are  seen  of  6  abortive  stamens ;  the  ovary  is  trilocular ;  the 
etyle  trifid,  with  3  stigmas ;  the  fruit  a  berry.  This  genus  is  sup- 
posed to  be  the  Uva  Taminia  of  Pliny,  hence  its  present  name. 

T.  communis,  the  Common  Black  Briony,  has  undivided  cordate- 
acuminate  leaves,  and  is  a  very  common  plant  in  hedges  and  thickets 
throughout  Europe.  It  is  a  frequent  plant  in  England.  It  has  a  long 
twining  stem,  spreading  in  all  directions,  and  reaching  from  branch  to 
branch  of  hedges  and  thickets:  its  flowers  are  greenish-white;  the 
fruit  is  of  a  red  colour,  and  hangs  in  bunches  from  its  trailing  branches. 
The  berries  are  unwholsome,  but  not  poisonous. 

TANACE'TUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Composite  and  the  sub  order  Corymbiferce.  The  florets  of  the  disc 
hermaphrodite,  the  involucre  hemispherical  imbricated,  the  receptacle 
naked,  the  fruit  oblong  and  angular,  with  a  large  epigynous  disc 
crowned  with  a  slight  membranous  border. 

T.  vulgare,  Tansy,  has  pinnatifid  leaves  and  serrated  leaflets.  The 
heads  in  a  terminal  corymb.  The  florets  of  a  bright-yellow.  The 
fruit  with  an  entire  crown.  The  stem  is  from  l£to  3  feet  high,  erect, 
and  rather  angular.  The  root  moderately  creeping.  Every  part  of 
the  plant  is  bitter,  and  emits  a  strong  but  not  unpleasant  scent.  It  is 
found  by  roadsides  in  Europe  and  the  Crimea. 

TANAGER.  [Tanagrince.] 

TANAGRINCE,  or  TA'NAGERS,  a  tribe  of  Birds  belonging  to  the 
family  Fringillidce.  The  genus  Tanagra  of  Linnaeus  stands,  in  the 
12th  edition  of  the  '  Systema  Naturae,'  between  Emberiza  and  Fringilla, 
in  the  order  Passeres.  [Fringillid.e.] 

Cuvier  characterises  the  genus  as  having  a  conical  bill,  triangular  at 
its  base,  slightly  arched  at  its  arete,  and  notched  towards  the  end : 
wings  and  flight  short.  He  observes  that  they  resemble  our  sparrows 
in  their  habits,  and  seek  for  seeds  as  well  as  berries  and  insects.  The 
greater  part,  he  remarks,  force  themselves  upon  the  attention  of  the 
spectator  of  an  ornithological  collection  by  their  vivid  colours.  He 
places  the  genus  between  the  Drongos  (Edolius,  Cuv.)  and  the  Thrushes 
(Turdus,  Linn.),  thus  subdividing  it : — 

1.  The  Euphonous  or  Bullfinch  Tanagers  (Euphones  ou  Tangaras 
Bouvreuils). 

These  have  a  short  bill,  presenting,  when  it  is  seen  vertically,  an 
enlargement  on  each  side  of  its  base  :  tail  short  in  proportion.  Ex. 
Tanagra  violacea,  T.  Cayennensis,  &c. 

2.  The  Grosbeak  Tanagers. 
Bill  conic,  stout,  convex,  as  wide  as  it  is  high ;  the  back  of  the  upper 
mandible  rounded.    Ex.  T.  magna,  T.  atra,  &c. 

3.  Tanagers,  properly  so  called. 
Bill  conic,  shorter  than  the  head,  as  wide  as  it  is  high,  the  upper 
mandible  arched  and  rather  pointed.    Ex.  T.  Talao,  T.  tricolor,  &c. 

4.  Oriole  Tanagers  (Tangaras  Loriots). 
Bill  conic,  arched,  pointed,  notched  at  the  end.    Ex.  T.  gularis  T. 
pileala,  &c.  ' 
5.  Cardinal  Tanagers. 
_  Bill  conic,  a  little  convex,  with  an  obtuse  projecting  tooth  on  the 
side.   Ex.  T.  cmtata,  T.  brimnea,  &c. 
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6.  Ramphocele  Tanagers. 

Bill  conic,  with  the  branches  of  the  lower  mandible  convex,  back- 
wards.   Ex.  T.  Jacapa,  T.  Brasilia,  &c. 

Mr.  Swainson  makes  the  Tanagrince,  which  he  places  between  the 
Coccothraustince  and  the  F ring  Mime,  consist  of  the  following  genera 
and  sub-genera,  all  of  which  he  characterises  : — 

Tanagrince. — Bill  equally  conic ;  the  upper  mandible  more  or  le-s 
arched,  and  very  distinctly  notched  ;  feet  formed  for  perching ;  claws 
broad  and  fully  curved. 

Tardivola,  Tanagra  (with  the  sub-genera  Pitylut,  Tanagra,  and 
Ramphopis).  Pkccnisoma  (with  the  sub-genera  Phcenisoma,  Tachyp/ionus, 
and  Leucopygia).  Nemosia.  Aglaia  (with  the  sub-genera  Euphonia 
and  Tanagrella).  And  Pipillo  (with  the  sub-genus  Arremon).  ('  Classi- 
fication of  Birds.') 

Prince  Bonaparte  places  the  Tanagrince  between  the  Fringillince  and 
the  Emberizince. 

Mr.  G.  R.  Gray  makes  the  Tanagrince  the  third  sub-family  of  the 
Fringillidce,  arranging  it  between  the  Coccothraustince  and  Fringillince. 
The  following  genera  are  enumerated  by  Mr.  Gray  as  belonging 
to  it : — 

Emberizoldes,  Temm. ;  Pipilo,  Vieill. ;  Embernagra,  Less.;  Arremon, 
Vieill ;  Cissopis,  Vieill. ;  Pitylus,  Cuv. ;  Tanagra,  Linn. ;  Saltator, 
Vieill.;  Spindalis,  Jard.  and  Selby;  Ramphopsis,  Vieill.;  Lamprotes, 
Sw. ;  Pyranga,  Vieill. ;  Lanio,  Vieill. ;  Tachyphonus,  Vieill. ;  Nemosia, 
Vieill. ;  Tanagrella,  Sw. ;  Euphonia,  Desm. ;  Calaspiza,  G.  R.  Gray 
Stephanophorus,  Strickl. ;  Cypsnagra,  Less. 

Tanagra  rubra,  the  Scarlet  Tanager,  or  Black-Winged  Summer  Red- 
Bird.  The  male  is  scarlet-red,  with  the  wings  and  notched  tail  black :  the 
base  of  the  plumage  is  ash,  then  white.  The  female,  young,  and  male 
in  autumn,  are  dull-green,  inclining  to  yellow  in  the  latter :  yellow 
beneath  ;  wings  and  tail  dusky.  Length  about  6^  inches ;  alar  extent 
104  inches.    It  is  a  native  of  the  United  States  of  America. 

"  This  splendid  and  transient  resident,"  says  Nuttall,  "  accompany- 
ing fine  weather  in  all  his  wanderings,  arrives  from  his  winter  station 
in  tropical  America  from  the  beginning  to  the  middle  of  May,  and 
extends  his  migrations  probably  to  Nova  Scotia  as  well  as  Canada. 
With  the  shy,  unsocial,  and  suspicious  habits  of  his  gaudy  fraternity, 
he  takes  up  his  abode  in  the  deepest  recesses  of  the  forest,  where, 
timidly  flitting  from  observation,  he  darts  from  tree  to  tree  like  a 
flashing  meteor.  A  gaudy  sylph,  conscious  of  his  brilliance,  and  the 
exposure  to  which  it  subjects  him,  he  seems  to  avoid  remark,  and  is 
only  solicitous  to  be  known  to  his  humble  mate,  and  hid  from  all 
beside.  He  therefore  rarely  approaches  the  habitations  of  men,  unless 
perhaps  the  skirts  of  the  orchard,  where  he  sometimes  however  builds 
his  nest,  and  takes  a  taste  of  the  early  and  inviting  though  forbidden 
cherries. 

"Among  the  thick  foliage  of  the  tree  in  which  he  seeks  support  and 
shelter,  from  the  lofty  branches,  at  times,  we  hear  his  almost  mono- 
tonous '  tship-w'itee,  tship-'idee,'  or  '  tshiikadee,  tshukadee,'  repeated  at 
short  intervals,  and  in  a  pensive  under-tone,  heightened  by  the  solitude 
in  which  he  delights  to  dwell.  The  same  note  is  also  uttered  by  the 
female  when  the  retreat  of  herself  and  young  is  approached ;  and  the 
male  occasionally  utters,  in  recognition  to  his  mate,  as  they  peram- 
bulate the  branches,  a  low  whispering  '  'tait,'  in  a  tone  of  caution  and 
tenderness.  But  besides  these  calls  on  the  female,  he  has  also,  during 
the  period  of  his  incubation,  and  for  a  considerable  time  after,  a  more 
musical  strain,  resembling  somewhat,  in  the  mellowness  of  its  tones, 
the  song  of  the  Fifing  Baltimore.  The  syllables  to  which  I  have 
hearkened  appear  like  "tshoove  'wait  'wait,  'vehOwit  wait,' and  ''wait, 
'vehOwit  vea  wait,'  with  other  additions  of  harmony,  for  which  no 
words  are  adequate.  This  pleasing  and  highly  musical  meandering 
ditty  is  delivered  for  hours,  in  a  contemplative  mood,  in  the  same 
tree  with  his  busy  consort.  If  surprised,  they  flit  together,  but  soon 
return  to  their  favourite  station  in  the  spreading  boughs  of  the  shady 
oak  or  hickory.  This  song  has  some  resemblance  to  that  of  the  Red- 
Eyed  Vireo  in  its  compass  and  strain,  though  much  superior,  the 
'  'wait  'wait'  being  whistled  very  sweetly  in  several  tones,  and  with 
emphasis  ;  so  that,  upon  the  whole,  our  Pyranga  may  be  considered 
as  duly  entitled  to  various  excellencies,  being  harmless  to  the  farmer, 
brilliant  in  plumage,  and  harmonious  in  voice." 

The  same  author  describes  the  nest  (which  is  built  about  the  middle 
of  May,  on  the  horizontal  branch  of  some  shady  forest  tree,  commonly 
an  oak,  but  sometimes  in  an  orchard  tree)  as  but  slightly  put  together, 
and  usually  framed  of  broken  rigid  stalks  of  dry  weeds  or  slender  fir- 
twigs,  loosely  interlaced  together,  and  partly  tied  with  narrow  strips 
of  Indian  Hemp  (Apocynum),  some  slender  grass-leaves,  and  Pea- Vine 
runners  (Amphicarpa),  or  other  frail  materials ;  the  interior  being 
sometimes  lined  with  the  slender  wiry  brown  stalks  of  the  Canadian 
Cistus  (Helianthemum),  or  with  slender  pine-leaves ;  the  whole  so 
thinly  platted  as  to  admit  the  light  through  the  interstices.  The 
three  or  four  eggs  are  dull  blue,  spotted  with  two  or  three  shades  of 
brown  or  purple,  most  numerous  towards  the  larger  end.  As  soon  as 
their  single  brood,  which  is  fledged  early  in  July,  is  reared,  they  leave 
for  the  south,  generally  about  the  middle  or  end  of  August. 

"The  female,"  he  says,  "shows  great  solicitude  for  the  safety  of 
her  only  brood ;  and,  on  an  approach  to  the  nest,  appears  to  be  in 
great  distress  and  apprehension.  When  they  are  released  from  her 
more  immediate  protection,  the  male,  at  first  cautious  and  distant, 
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now  attends  and  feeds  them  with  activity,  being  altogothor  indifferent 
to  that  concealment  which  his  gaudy  dress  seems  to  requiro  from  his 
natural  enemies.  So  attached  to  his  now  interesting  brood  is  the 
Scarlet  Tanager,  that  he  has  been  known,  at  all  hazards,  to  follow  for 
half  a  mile  one  of  his  young,  submitting  to  feed  it  attentively  through 
tho  bars  of  a  cage,  and,  with  a  devotion  which  despair  could  not  damp, 
roost  by  it  in  the  branches  of  the  samo  tree  with  its  prison." 

The  food  of  this  species  consists  mostly  of  winged  insects,  such  as 
wasps,  hornets,  and  wild  bees,  the  smaller  kind  of  beetles,  and  other 
Ooleoptera.  Seeds  are  supposed  to  be  sometimes  resorted  to,  and  they 
are  very  fond  of  whortle  and  other  berries. 

It  is  in  August  that  tho  moult  of  the  male  "  when  ho  exchanges  his 
nuptial  scarlet  for  tho  greenish-yellow  livery  of  the  female,"  commences. 
('  Manual  of  the  Ornithology  of  the  United  States  and  of  Canada.') 

TANGHIN  POISON.  [Cerbera.] 

TANGHI'NIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Apocynacea.  It  has  an  infundibuliform  corolla,  with  a  clavate  tube, 
and  5-toothed  throat ;  the  anthers  are  subsessile.  The  fruit  is  a 
drupe,  with  a  fibrous  ligneous  putamen  or  stone,  which  contains  one 
or  two  seeds.  The  specific  name,  T.  venenifera,  was  given  to  the 
plant  which  yields  the  poison.  It  has  dense  leaves,  with  erect  branches, 
and  paniculated  terminal  flowers.  In  its  native  island  this  plant  attains 
the  Bize  of  a  tree,  and  has  a  hard  wood,  which  may  be  used  for  many 
kinds  of  carpentery ;  but  the  part  which  yields  the  poison  is  the 
kernel  of  the  fruit.  Although  this  kernel  is  small,  not  much  larger 
than  an  almond,  Mr.  Telfair  says  that  it  contains  enough  poison  to  kill 
twenty  persons.  Its  great  use  in  Madagascar  was  as  a  means  of  trial, 
the  innocent  being  supposed  able  to  resist  its  action,  whilst  the  guilty 
suffered  under  its  influence. 

TANGLES.  [Alqjs.] 

TANSY.  [Tanacetum.] 

TANTALID^B.  [Scolopaoid2E.] 

TANTALITE.  [Columbite.] 

TANTALUS.   [Abou-Hannes  ;  Scolopacidje.] 

TANYSIPTERA.  [Halotonid^.] 

TAP-ROOT.  [Root.] 

TAPE-WORM.  [Entozoa.] 

TAPHOZO'US.  [Cheiroptera.] 

TAPIO'CA.    [Food;  Janipha.] 

TAPIRUS,  Tapir,  the  name  of  a  genus  of  Animals  belonging  to 
the  family  Pachydermata. 

Linnaeus  does  not  notice  the  Tapir  in  the  12th  (his  last)  edition  of 
the  ' Sy sterna  Naturae  :'  but  Gmelin  quotes  it  as  the  'Hippopotamus 
(terrestris)  pedibus  posticis  trisulcis.'    ('  Syst.  Nat.') 

Gmelin  introduces  it  under  the  title  Tapir,  between  Hippopotamus 
and  Sits. 

Cuvior  arranges  the  genus  as  the  last  of  his  Pachydermes  Ordinaires, 
making  it  immediately  succeed  the  extinct  Palceotheria  and  Lophio- 
dons.  The  genus  was  well  known  to  the  older  zoologists  who  wrote 
on  the  natural  products  of  America. 


frontal  bones:  these  are  early  united  and  directed  a  little  backwards. 
At  tho  middle  of  the  base  of  this  triangle,  to  which  the  bonen  of 
tho  nose  are  articulated,  is  a  point  which  penetrates  between  them ; 
and  from  tho  two  sides  above  tho  orbits  descend*  a  deep  furrow  pro- 
duced by  the  structure  of  tho  upper  border  of  tho  orbit,  and  which 
approaches  towards  the  suborbital  hole  :  it  serves  for  tho  insertion  of 
the  musoles  of  tho  proboscis.  Tho  orbit  descends  lower  than  the 
mid-height  of  the  head,  is  very  wide,  and  has  the  postorbital  apophyses 
but  little  marked. 

The  lower  jaw  exhibits  a  striking  width  at  its  ascending  ramus, 
and  presents  a  rounded  contour  backwards  at  its  posterior  angle.  Its 
coronoid  apophysis  elevates  itself  in  the  form  of  a  pointed  falx  above 
the  condyle,  which  is  transverse  and  large.  The  two  jaws  are  a  little 
concave  laterally  at  the  vacant  interval  of  the  teeth,  and  are  very 
much  narrowed  thore  ;  their  edge  is  trenchant. 


Skull  of  American  Tapir. 


The  lateral  apophyses  of  the  atlas  are  wide,  but  little  extended 
outwards ;  the  spinous  process  of  the  axis  is  an  elevated  crest ;  the 
transverse  processes  are  small  and  irregular ;  the  odontoid  is  large 
and  obtuse;  the  transverse  processes  of  the  three  succeeding  verte- 
brae descend  obliquely,  are  a  little  widened  at  the  end,  and  cut  nearly 
square ;  their  spinous  processes  are  very  small.  The  fifth  cervical 
vertebra  has  a  small  apophysis  on  its  transverse  process,  which,  for 
tho  rest,  resembles  that  of  the  preceding  vertebrae,  but  is  rather 
longer;  its  spinous  process  is  also  rather  longer ;  still  more  is  that  of 
the  seventh  vertebra,  the  transverse  process  of  which  is  very  small — 
in  short,  a  simple  tubercle.  The  articular  facets  of  the  cervical  verte- 
brae rise  obliquely  from  within  outwards,  so  that  the  articular  facet 
of  one  vertebra  is  below  that  which  responds  to  the  preceding 
vertebra.  The  bodies  of  the  vertebrae  are  convex  forward  and  con- 
cave behind,  an  organisation  which  is  more  or  less  repeated  in  the 
rest  of  the  spine.  The  number  of  dorsal  vertebrae  amounts  to  twenty ; 
the  spinous  apophysis  of  the  second  is  the  longest.  They  decrease 
and  incline  backwards  to  the  eleventh,  from  which  they  become 


Skeleton  of  American  Tapir. 


When  viewed  in  profile,  the  pyramidal  elevation  of  the  skull  of  the 
Tapir,  calling  to  mind  what  is  to  be  seen  in  the  hog,  strikes  the 
observer  forcibly.  But  the  pyramid  of  the  Tapir  differs  from  that  of 
the  hog  in  having  only  three  faces  ;  and  also  in  this,  that  its  anterior 
line  is  formed  by  the  meeting  of  the  lateral  faces,  and  it  is  only 
towards  the  front  that  it  is  dilated  into  a  triangle,  which  is  due  to  the 


straight,  square,  and  nearly  equal.  Their  articular  apophyses  are  so 
fitted  that  those  of  one  vertebra  are  in  advance  and  above  those  which 
correspond  with  it  in  the  vertebra  below.  Cuvier  found  twenty  pairs 
of  ribs  in  one  individual,  nineteen  in  another,  eight  of  which  are  true, 
all  slender  and  rounded  for  the  greatest  part  of  their  length.  Th'i 
breast-bone  is  composed  of  five  bones;  its  anterior  portion  is  com- 
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pressed,  and  projects  in  the  form  of  a  plough-share.  There  are  four 
lumbar  vertebrae,  the  transverse  apophyses  of  which  are  rather  large. 
Those  of  the  last,  which  are  rather  shorter  and  oblique,  are  articu- 
lated with  the  first  sacral  vertebra.  These  transverse  apophyses  have 
on  their  base  the  same  elevated  crests  as  the  dorsals  have  for  articula- 
tion with  the  ribs.  The  os  sacrum  of  the  adult  consists  of  seven 
vertebrae,  the  spinous  apophyses  of  which  are  distinct  and  inclined 
backwards;  the  last  five  of  these  apophyses  are  short  and  terminate 
by  a  widened  disc.    The  tail  has  seven  vertebra;. 

The  bones  of  the  extremities  are  remarkably  strong,  and  in  many 
points  resemble  those  of  the  Rhinoceros,  especially  the  bone  of  the 
carpus. 

Cuvier,  in  his  osteological  comparison  of  the  Indian  Tapir  with  the 
American  form,  observes  that  a  glance  at  the  profile  of  their  respective 
crania  is  sufficient  to  impress  upon  the  observer  their  specific  differ- 
ences. The  forehead  of  the  Indian  Tapir  is,  he  observes,  so  convex, 
that  it  rises  higher  than  the  occiput :  it  elovates  in  its  rise  the  nasal 
bones,  which  much  prolongs  the  ascending  part  of  the  jaws  and  the 
descending  portion  of  the  frontal  bones  along  the  external  aperture  of 
the  bony  nostrils,  thus  giving  much  wider  room  for  the  comparatively 
large  proboscis,  and  adding  length  to  the  furrows  where  the  muscles 
are  inserted.  This  organisation,  he  observes,  explains  why  the  Indian 
Tapir  ha3  a  more  powerful  and  extensible  trunk  than  that  of  the 
American  Tapir.  There  is  even,  he  add3,  in  the  Indian  species,  on  the 
base  of  the  nasal  bones  at  their  junction  with  the  frontal  bones,  and 
on  each  side,  a  deep  fossa  which  does  not  exist  in  the  other  species. 
This  elevation  of  the  forehead  is  accompanied  by  a  depression  of  the 
occipital  crest,  which,  far  from  forming  a  pyramid,  as  in  the  American 
species,  rather  descends  backwards.  The  aperture  of  the  bony  nostrils, 
so  enlarged  by  the  prolongation  of  the  maxillary  bones,  terminates 
below  .and  forwards  by  more  elevated  intermaxillarics,  which  are  for 
the  rest  anchylosed  together  in  early  youth  as  in  the  American  Tapir. 

The  interval  between  the  canine  and  the  first  molar  is  less  iu  pro- 
portion in  the  Indian  Tapir,  whose  dentition  is  otherwise  tho  same  with 
that  of  the  American  species. 

The  zygomatic  apophysis  of  the  Indian  species  is  a  little  higher 
backward  and  less  forward  :  its  mastoid  apophysis  is  more  transversely 
turned. 

Cuvier  remarks  that  the  rest  of  the  skeleton  of  the  two  species  does 
not  offer  such  appreciable  differences. 

Mr.  Yarrell,  in  the  fourth  volume  of  the  '  Zoological  Journal,'  gives 
an  account  of  the  post-mortem  appearances  in  an  American  Tapir 
brought  to  this  country  by  Lieutenant  Maw,  R.N.,  which  survived  its 
arrival  in  the  gardens  of  the  Zoological  Society  in  the  Regent's  Park 
only  a  few  hours. 

When  dead,  the  animal,  which  was  said  to  be  about  12  months  old, 
measured  from  the  nose  to  the  root  of  the  tail  48  inches,  and  its  girth 
was  35  inches. 

Dental  Formula: — Incisors,  -:  Canines,  !ni  ;  Molars,  izil  =  30. 

6  1—1  3-3 

The  incisor  teeth  were  very  much  used,  the  edges  coming  into  close 
contact  when  the  molars  are  iu  action.  The  canines  were  small  in 
the  upper  jaw,  and  removed  a  short  distance  from  the  lateral  incisor, 
for  the  admission  of  the  larger  canines  of  the  lower  jaw. 

Mr.  Yarrell  refers  to  Sir  Everard  Home's  paper  in  the  '  Philosophical 
Transactions'  (1821),  in  which  Sir  Everard  points  out  the  differences 
existing  iu  the  skulls  of  the  Sumatran  and  American  Tapirs,  and  has 
described  a  part  of  the  viscera  of  the  former.  In  the  Sumatran  Tapir 
the  stomach  is  large,  the  intestinal  canal  very  long,  and  the  coecum 
small;  in  the  American  Tapir  the  stomach  is  small,  the  intestines  of 
moderate  length,  and  the  caecum  large. 

Mr.  Yarrell  adds  that,  of  the  species  described,  the  length  of  the 
Sumatran  Tapir  is  8  feet ;  and  the  whole  length  of  its  intestinal  canal 
is  b9  feet  6  inches.    Proportion  as  11  to  1. 

The  length  of  the  American  Tapir  is  4  feet;  and  the  whole  length 
of  its  iutestiual  canal  28  feet.    Proportion  as  7  to  1. 

Tapirux  has  the  following  generic  characters  : — Molars  presenting 
on  their  crown  before  they  are  worn  two  transverse  and  rectilineal 
tubercles  (collines) ;  nose  terminated  in  a  small  moveable  proboscis, 
but  not  terminated  with  an  organ  of  touch  like  that  of  the  Elephant; 
neck  rather  long  ;  skiu  rather  thick,  and  covered  with  hair,  looking  as 
if  it  had  been  close  shorn  ;  two  inguinal  mammae.  Anterior  feet  with 
four  toes ;  posterior  feet  with  three  toes. 

The  species  are  found  in  Asia  and  America.  The  dental  formula  of 
the  Asiatic  species  is  as  follows  : — 

Incisors,  5. ;  Canines,  ^— |  >  Molars,  ^    ^  =  42. 

T.  Malayanus  (T.  Indicus  of  the  French  zoologists;  Le  Maiba, 
F.  Cuv.,  '  Mamm.'),  the  Asiatic  Tapir.  "  The  Malay  Tapir  resembles 
ii  form  the  American,  and  has  a  similar  flexible  proboscis,  which  is 
six  or  eight  inches  in  length.  Its  general  appearance  i3  heavy  and 
massive,  somewhat  resembling  the  Hog.  The  eyes  are  small ;  the 
ears  roundish,  and  bordered  with  white.  The  skin  is  thick  and  firm, 
thinly  covered  with  short  h  dr.  There  is  no  mane  on  the  neck,  as  in 
the  American  species.  The  tail  is  very  short,  and  almost  destitute  of 
haii-.  The  legs  are  short  and  stout ;  the  fore  feet  furnished  with  four 
toes,  the  hind  feet  with  three.    In  the  upper  jaw  there  are  seven 


molars  on  each  side,  one  small  cauiue  inserted  exactly  on  tho  suture 
of  the  incisor  bone,  and  in  front  six  incisors,  the  two  outer  of  which 
are  elongated  into  tusks.  In  the  under  jaw  there  are  but  six  molars  ; 
the  canines  are  large;  and  the  number  of  the  incisors,  the  outer  of 


Teeth  o.'  Sumatran  Tapir. 

which  are  the  smallest,  is  the  same  as  in  the  upper  jaw.  The  general 
colour  is  glossy  black,  with  the  exception  of  the  back,  rump,  and  sides 
of  the  belly,  which  are  white,  and  separated  by  a  defined  line  from 
the  parts  that  are  black."  (Raffles.) 

The  habits  of  this  species  in  a  state  of  nature  are  probably  similar 
to  those  of  the  American  Tapirs.  In  captivity,  Major  Farquhar 
describes  it  a3  of  a  mild  and  gentle  disposition.  "  It  became  as  tame 
and  familiar  as  a  dog ;  fed  indiscriminately  on  all  kinds  of  vegetables, 
and  was  very  fond  of  attending  at  table  to  receive  bread,  cakes,  or 
the  like."  Sir  Stamford  Raffles  adds,  that  the  living  specimen  sent 
from  Bencoolen  to  Bengal  was  young,  and  became  very  tractable.  It 
was  allowed  to  roam  occasionally  in  tjje  park  at  Barrackporo,  and  the 
man  who  had  charge  of  it  informed  Sir  Stamford  that  it  frequently 
entered  the  ponds,  and  .appeared  to  walk  along  the  bottom  under 
water,  and  not  to  make  any  attempt  to  swim.  Sir  Stamford  also  states 
that  the  flesh  is  eaten  by  the  natives  of  Sumatra. 

The  individuals  which  have  been  exhibited  in  the  Regent's  Park 
Gardens  have  been  very  mild  and  gentle. 

T.  Americanus  (Gmel.),  the  American  Tapir.  General  colour  through- 
out deep  brown  approaching  to  black.  Sides  of  the  lower  lip,  baud  on 
the  under  and  middle  part  of  the  chin,  upper  edges  of  the  ears,  and 
naked  line  at  the  bottom  of  the  hoofs,  pure  white.  Scanty  hair  of 
the  body  very  short,  closely  ad  pressed  to  the  surface,  hardly  distin- 
guishable at  a  short  distance.  The  skin  beneath  it  is  of  great  density, 
being,  according  to  M.  Rouliu,  not  less  than  seven  Hues  thick  on  the 
back,  and  eight  or  nine  lines  on  the  cheek,  and  so  tough  that  Sounini 
frequently  shot  at  a  female  which  was  crossing  the  river  with  her 
young  without  disturbing  her  or  making  her  turn  out  of  her  course, 
though  he  saw  the  impression  of  a  ball  which  lie  had  fired  on  the 
animal's  cheek.  There  is  a  thick  rounded  crest  on  the  back  of  the 
neck,  extending  from  the  forehead  as  low  as  the  level  of  the  eyes  to 
the  shoulders,  and  bristled  wdth  a  not  thick  mane  of  stiff  blackish 
hair3.  Mr.  Beunett  remarks  that  it  i3  peculiar  to  the  present  species, 
but  is  not  found,  according  to  M.  Rouliu,  in  the  female  of  Guyana ; 
although  D'Azara  states  that  the  female  is  equally  furnished  with  it 
in  Paraguay.  In  the  female  brought  by  Lieut.  Maw  from  Para,  and 
formerly  in  the  menagerie  of  the  Zoological  Society  of  London,  it 
was  very  conspicuous.  Head  very  long ;  muzzle  prolonged  and 
covered  above  with  hair  of  the  same  colour  a3  that  of  the  body,  but 
naked  and  flesh-coloured  at  its  extremity  (which  is  flattened)  and 
underneath  ;  eyes  very  small,  of  a  dull  lead-colour. 
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Malay  Tu])ir  (Tapir  Mnlnyamis). 


The  colour  of  the  individual  dissected  by  Mr.  Yarrell  was  rusty 
reddish-brown,  with  indications  of  lighter  spots  and  horizontal  lines 
on  the  ribs,  flanks,  and  thighs.  "These  fawn-coloured  spots  and 
stripes,"  says  Mr.  Yarrell,  "are  common  to  both  species  of  Tapir 
[the  Sumatran  and  the  American  species  then  known  are  meant] 
while  young  ;  that  of  Sumatra  not  exhibiting  till  it  is  six  months 
old  any  appearance  of  the  well-defined  black  and  white  colouj  which 
afterwards  distinguishes  the  adult  animal."   ('Zool.  Journ.,'  vol  iv.) 

This  species  is  a  native  of  South  America.  "  Few.  animals  of  equal 
Bize,"  says  Mr.  Bennett,  "  have  so  extensive  a  range  as  the  American 
Tapir.  It  is  found  in  every  part  of  South  America  to  the  east  of  the 
Andes,  from  the  Straits  of  Magellan  to  the  Isthmus  of  Darien ;  but 
appears  to  be  most  common  within  the  tropics.  -  M.  Roulin  dwells 
upon  it  as  a  singular  fact  that  although  it  occurs  as  far  as  40°  south 
of  the  equator,  it  ceases  suddenly  at  about  8°  north,  in  a  situation 
where  it  is  extremely  abundant,  and  where  no  adequate  cause  has 
yet  been  assigned  to  bar  its  further  progress,  no  large  rivers  nor  lofty 
mountains  intervening,  nor  any  change  in  the  character  of  the  vegeta- 
tion of  the  country  being  manifest.  The  left  bank  of  the  Atrato  near 
its  mouth,  and  the  part  of  Darien  inhabited  by  the  independent 
Indians,  may  be  considered  as  its  northern  limit.  Its  highest  range,  in 
the  province  of  Maraquita  at  least,  appears  to  be  from  3000  to  3600 
feet  above  the  level  of  the  sea,  while  the  new  species  discovered  by 
M.  Roulin  is  only  met  with  at  a  much  greater  elevation." 

The  inmost  recesses  of  deep  forests  are  the  chosen  haunts  of  this 
species,  which  is  not  gregarious,  and  flies  from  the  proximity  of  man. 
It  is  for  the  most  part  nocturnal  in  its  habits,  sleeping  or  remaining 
quiet  during  the  day,  and  at  night  seeking  its  food,  which,  iu  its 
natural  state,  consists  of  shoots  of  trees,  buds,  wild  fruits,  &c.  If  we 
are  to  believe  D'Azara,  and  he  was  an  accurate  observer,  it  is  very 
fond  of  the  barrero,  or  nitrous  earth  of  Paraguay.  It  is  however  a 
most  indiscriminate  swallower  of  everything  filthy  or  clean,  nutritious 
or  otherwise,  as  the  farrago  found  in  the  stomach  of  the  individual 
dissected  by  Mr.  Yarrell  showed.  Pieces  of  wood,  clay,  pebbles,  aud 
bones  are  not  unfrequently  taken  out  of  the  stomachs  or  those  which 
are  killed  in  the  woods ;  and  one  kept  by  D'Azara  gnawed  a  silver 
snuff-box  to  pieces  and  swallowed  the  contents. 

It  is  a  powerful  animal,  and  everything  in  the  underwood  of  the 
forest  gives  way  to  its  rush.  It  is  in  the  habit  of  making  runs  or 
roads  through  the  brushwood,  and  these  beaten  tracks  are  usually 
selected  by  travellers  in  passing  through  the  forests. 

Quiet  and  peaceable  in  its  demeanour,  it  is  hunted  for  the  sake  of  its 
tough  hide  and  its  flesh,  which,  though  not  liked  by  the  European  (for 
it  is  coarse  and  dry),  is  relished  by  the  unsophisticated  palate  of  the 
Indian. 

The  lasso  is  not  often  employed  in  its  capture,  not  only  from  its 
haunts  being  generally  unfavourable  to  that  mode  of  hunting,  but 
because  its  determined  rush  and  strength  will  at  a  single  effort  snap 
the  line  which  is  strong  enough  to  arrest  the  career  of  a  bull.  The 
hunters  will  sometimes  lie  in  wait  with  their  dogs  near  a  Tapir's  road 


as  evening  approaches,  and  so  get  between  him  and  the  water  to  which 
he  usually  directs  his  course  for  the  purpose  of  bathing  and  wallowing 
at  the  commencement  of  his  nocturnal  career.  He  makes  a  good  fight, 
and  inflicts  severe  wounds  upon  the  dogs  with  his  teeth,  especially  if 
he  can  reach  the  water,  where  he  stands  at  bay,  breast  deep,  and  defies 
the  fiercest  of  them  ;  for  as  they  are  compelled  to  swim  to  the  attack, 
the  Tapir  bides  his  time,  and  seizing  them  by  the  backs  of  their 
necks  as  they  successively  come  within  his  reach,  shakes  them  off, 
not  without  biting  a  piece  out. 

But  it  would  seem  that  the  most  common  method  of  catching  them 
is  by  imitating  their  sharp  but  not  very  shrill  whistle,  aud  thus  bringing 
them  within  shot  of  the  Indian's  poisoned  arrow. 

Lieut.  Maw,  who  brought  a  young  animal  of  this  species  to  England, 
speaks  of  it  as  feeding  upon  herbs  and  the  branches  of  trees,  and  going 
much  into  the  water,  walking  along  or  rather  perhaps  across  the 
bottoms  of  rivers. 

This  species  is  mild  in  captivity,  and  easily  domesticated.  Sonnini 
states  that  tame  Tapirs  are  permitted  to  go  at  liberty  through  the  streets 
of  the  towns  of  Guyana,  and  to  wander  into  the  woods,  whence  they 
return  in  the  evening  to  the  house  where  they  are  kept  and  fed.  He 
adds  that  they  are  capable  of  attachment  to  their  owner,  and  expresses 
his  opinion  that  care  and  attention  might  convert  its  qualities  of 
strength,  docility,  and  patience,  to  account  as  a  beast  of  burden. 


American  Tapir  (Tapiriu  Americanut). 

But  this  is  not  the  only  American  Tapir ;  for  M.  Roulin  laid  beforo 
the  French  Academy  a  description  and  figures  of  a  new  species  in- 
habiting the  mountainous  parts  of  the  same  districts,  the  plains  of 
which  are  frequented  by  the  other;  and  his  account  is  given  in  the 
'  Annales  des  Sciences  Naturelles  :'  from  this  it  would  appear  that  the 
American  Tapir  of  the  mountains  is  more  nearly  allied  to  the  Asistio 
species  than  the  American  Tapir  of  the  plains. 

The  Tapirs  are  closely  allied  in  structure  to  the  fossil  genus  Palao- 
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therium.  Three  species,  T.  Mastodontoides,  T.  priscus,  and  T.  Aver- 
nensis  have  been  described  as  fossil,  occurring  in  the  tertiaries  of  France 
and  Germany.  The  fossil  genera,  Coryphodon  and  Lophiodon,  are 
referred  by  Professor  Owen  to  the  Tapiroida.  [Coryphodon; 
Lophiodon  ;  PaljEOTherium.] 

TAR,  a  resinous  product  obtained  from  the  burning  of  the  wood  of 
Conifercc.    [Tar,  in  Arts  and  Sc.  Div.] 

TARAGUIRA.  [Igdanidje.] 

TARANDUS.  [Certoxe.] 

TARA'NTULA,  the  Aranea  Tarantula  of  Linnaeus,  a  species  of 
spider  of  the  genus  Lycosa  of  Latreille.  It  is  one  of  the  largest  of 
European  spiders,  and  is  found  in  the  countries  bordering  the  Medi- 
terranean, where  its  bite  is  dreaded,  and  believed  to  be  curable  only 
through  the  effects  of  music.  In  reality  however  its  venomous  powers 
have  been  greatly  exaggerated.  According  to  Walcknaer  several 
distinct  species  have  been  confounded  under  the  name  of  Tarantula. 

TARDI'GRADA,  Cuvier's  name  for  the  first  family  of  the  Edentata, 
comprising,  of  living  genera,  the  Sloths  only.  [Al ;  Unau.]  The 
Tradigrada  form  the  eighth  order  in  Illiger's  method,  and  comprise 
the  Sloths  and  Prochilus ;  but  the  latter  cannot  be  said  to  have  any 
claim  to  such  a  collocation.    [Bradypus  ;  Bear.] 

TARDI'VOLA  (Swainson),  a  genus  of  Birds  belonging  to  the  sub- 
family Tanagrinm. 

TARRAGON.  [Artemisia.] 

TA'RSIUS  (Storr),  a  genus  of  Animals  belonging  to  the  family 
Quadrumana.  It  has  the  following  characters : — Head  rowided  ; 
muzzle  short ;  eyes  very  large  ;  posterior  limbs  very  much  elongated, 
with  the  tarsus  thrice  as  long  as  the  metatarsus.    Tail  long. 

Dental  Formula  : — Incisors,  —  ;  Canines.  ;  Molars,   =34. 

2  1—1  6-6 

T.  Bancanus.  Dr.  Horsfield  remarks,  that  although  the  Tardus 
from  Banca  agrees  in  the  essential  points  with  the  other  species  of 
this  singular  genus  which  have  hitherto  been  discovered,  it  has  no 
intermediate  front  teeth,  and  the  exterior  tooth  on  each  side  is,  com- 
pared with  the  other  species,  very  minute.  Counting  (with  Desmarest) 
one  canine  tooth  on  each  side,  above  and  beneath,  it  has,  says  Dr.  Hors- 
field, only  five  grinders  in  each  jaw. 


Teeth  of  Tarsius,  mnch  larger  than  the  natural  size.    (F.  Cuvier.) 


Front  view  of  the  Teeth  of  Tarsius  Bancanus.  (Horsfield.) 

The  hands  of  this  creature  are  small  and  delicate,  and  externally 
covered  with  a  very  soft  down.    Internally  they  are  naked.    The  nails 


of  all  the  fingers  of  tho  hand,  as  well  as  of  the  thumb  and  the  third 
and  fourth  finger  of  the  feet,  are  triangular,  and  represent  a  delicate 
compressed  scale :  on  the  index  and  middle  finger  of  the  feet  they 
are  erect,  sharp,  compressed,  slightly  curved,  and  not  inaptly  com- 
pared by  Mr.  Fischer  to  the  thorns  of  a  rose-bush,  constituting  ono  ot 
the  essential  characters  of  this  genus.  The  body  is  handsomely 
former!,  and,  as  in  the  other  species,  somewhat  contracted  towards 
the  pelvis ;  the  lower  extremities  also  have  in  general  a  similar 
character,  but  the  tarsus  has  less  of  the  extravagant  length  which  is 
common  to  the  other  Tarsii.  The  fur  is  remarkably  soft  to  the 
touch;  it  is  composed  of  a  thick  and  very  delicate  wool,  which 
envelops  the  body,  head,  and  extremities,  forming  a  coat  of  an  un- 
equal surface,  from  which  irregular  straggling  hairs  project ;  at  the 
root  of  tho  tail,  and  at  the  hands  of  both  extremities,  it  terminates 
abruptly  in  the  form  of  a  ring.  The  general  colour  is  brown,  inclin- 
ing to  gray  ;  on  the  breast,  abdomen,  and  interior  of  the  extremities 
it  is  gray,  inclining  to  whitish  ;  a  rufous  tint  is  sparingly  dispersed 
over  the  upper  parts,  which  shows  itself  most  on  the  head  and  extre- 
mities ;  the  naked  parts  of  the  tail  near  the  root  are  considerably 
darker  than  the  extremity.    ('  Zoological  Researches  in  Java.') 

Dr.  Horsfield  obtained  this  animal  in  Banca,  near  Jeboos,  one  of 
the  mining  districts,  where,  he  says,  it  inhabits  the  extensive  forests 
in  the  vicinity. 


Tarsius  Bancanus.  (Horsfield). 

TARSUS.  [Skeleton.] 
TARTAR.  [Potassium.] 
TATOUAY.  [Armadillo.] 

TAUTOLITE,  a  Mineral  which  occurs  crystallised.  Primary  form 
a  right  rhombic  prism.  Fracture  conchoidal,  uneven.  Hardness  6'5 
to  7.  Very  brittle.  Colour  velvet-black.  Streak  gray.  Lustre 
vitreous.  Opaque.  Specific  gravity  3-865.  Before  the  blow-pipe,  on 
charcoal,  melts  into  a  blackish  scoria,  which  is  attracted  by  the 
magnet :  with  borax  it  forms  a  clear  green  glass. 

It  is  probably  a  silicate  of  protoxide  of  iron,  and  silicate  of  mag- 
nesia. It  is  found  in  the  volcanic  rocks  of  the  Lake  of  Laach,  near 
Bonn,  on  the  Rhine. 

TAXA'CE^E,  Taxads,  a  natural  order  of  Plants  belonging  to  the 
class  Oymnospermas.  This  order  possesses  the  following  essential 
characters  : — The  flowers  are  monoecious  or  dioecious,  and  are  naked, 
or  solitary  surrounded  by  imbricated  bracts,  or  in  spikes  surrounded 
by  bracts.  The  male  flowers  have  no  calyx,  and  several  stamens, 
mostly  united  at  the  base,  with  the  anthers  either  combined  or  distinct. 
The  female  flowers  are  solitary  and  naked ;  the  ovules  are  naked,  with 
the  foramen  at  the  apex.  The  seeds  are  hard,  and  are  sometimes 
surrounded  by  a  succulent,  coloured,  cup-shaped  pericarp,;  they 
possess  fleshy  albumen,  and  a  straight  dicotyledonous  embryo.  The 
plants  of  this  order  are  trees  or  shrubs,  having  a  woody  tissue  marked 
with  circular  discs,  with  evergreen  and  mostly  narrow  rigid  entire 
and  veinless  leaves. 

This  order  is  very  characteristic  of  the  class  to  which  it  belongs,  in 
the  absence  of  any  regularly  formed  ovary,  and  the  consequent 
exposed  or  naked  state  of  the  ovule  and  seeds.   In  this  respect  it 
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offers  a  lower  stato  of  organisation  than  tho  Oonifera,  or  Pino  Tribo, 
the  ovules  of  wliioli  havo  a  kind  of  protection  in  tho  hardened  scale- 
like bracts  which  constitute  tho  conos  of  that  order.  The  foliage 
also  of  Taxaceas  differs  from  Coniferw  in  their  possessing  a  greater 
tendency  to  expand  and  form  ve  ins  within  their  tissuo.  In  tlio  few 
species  of  Taxaccce  that  possess  veins,  they  are  not  straight  and 
parallel,  as  in  Endogens,  but  are  forked  and  of  a  uniform  thickness, 
similar  to  those  possessed  by  the  higher  forms  of  Cryptogamia,  as  tho 
Ferns. 

This  order  consists  of  plants  that  are  but  thinly  distributed  on  tho 
surface  of  the  earth.  They  aro  mostly  natives  of  temperate  parts  of 
Europe,  Asia,  Africa,  and  America.  Tho  order  yields  trees  which 
arc  valued  for  their  timber,  and,  like  Conifers,  possess  resinous 
properties.  The  branches  of  tho  Dacrydivm  taxifolium  aro  used  in 
New  Zealand  for  making  spruce-beer.    [Taxus  ;  Salisbuhia.] 

TAXICORNES,  the  second  family  of  the  Heteromerous  Colcoptera, 
in  Latreille's  arrangement  of  Insects.  They  have  no  corneous  tooth 
on  the  inner  side  of  tho  maxilla; ;  they  aro  all  winged  insects,  with 
nearly  square  bodies,  and  a  thorax  which  conceals  or  receives  the 
head  ;  they  have  short  antennae,  and  legs  adapted  for  walking  only. 
They  live  in  Fungi,  beneath  the  bark  of  trees,  or  on  the  ground  under 
stones.  This  family  is  divided  into  two  tribes,  of  which  the  genera 
Diaperus  and  Cosm/phus  are  respectively  the  types. 

TAXIT1CS,  a  genus  of  Fossil  Plants  from  Stonesfield. 

TAXO'CRINUS.  [ECHINODERMATA.] 

TAXO'DIUM  (from  '  taxus'),  the  name  of  a  genus  of  Plants  belong- 
ing to  the  natural  order  Coniferw.  The  plants  of  this  genus  are 
monoecious.  The  male  llowers  are  arranged  in  catkins  of  a  roundish 
form,  disposed  in  racemose  panicles ;  the  pollen  of  each  flower  is  con- 
tained in  five  cases,  which  are  attached  to  the  scale  at  its  inner  face. 
The  female  flowers  are  also  arranged  in  small  round  catkins,  two  or 
three  of  which  are  attached  near  to  the  base  of  the  spike  of  the  cat- 
kins of  male  flowers.  The  ovules  are  two  in  each  receptacle.  The 
fruit  is  a  globose  strobilus,  with  peltate-angled  scales ;  the  seeds  are 
angled  with  very  thick  integuments;  the  embryo  with  from  5  to  9 
cotyledons.  The  leaves  are  linear,  disposed  in  two  ranks,  and  are 
deciduous.  This  genus  has  been  distinguished  from  Cupresnus,  prin- 
cipally on  account  of  the  arrangement  of  its  male  catkins  in  racemose 
panicles,  the  small  number  of  flowers  in  the  female  catkins,  and  the 
numbers  of  cotyledons  possessed  by  the  embryo. 

T.  distickum,  Deciduous  Cypress.  This  tree  was  introduced  into 
Europe  from  North  America  as  early  as  1640.  It  is  characterised  by 
two-rowed,  flat,  deciduous  leaves;  leafless  and  panicled  male  flowers, 
and  somewhat  globose  strobili.  It  is  an  elegant  tree,  and  attains  a 
height  of  120  feet  in  its  native  soil.  The  first  plant  that  is  mentioned 
as  existing  in  this  country  was  grown  in  South  Lambeth,  and  was 
raised  from  seeds  brought  from  Virginia.  Since  then  it  has  been  in- 
troduced in  various  parts  of  Great  Britain,  and  many  fine  specimens 
are  now  to  be  found.  In  its  native  districts  in  North  America  it  is 
exceedingly  abundant,  and  in  many  parts,  as  in  Louisiana,  it  entirely 
occupies  thousands  of  acres  of  the  low  grounds,  which  are  thence 
called  Cyprieres,  or  Cypress  Swamps.  It  is  found  in  Delaware,  on  the 
banks  of  the  Indian  River,  in  38°  50' N.  lat.,  which  is  its  northern 
boundary,  and  proceeding  southward  it  is  abundant  in  the  swamps  of 
Virginia,  the  Carolinas,  Georgia,  and  Florida. 

In  America,  where  the  tree  grows,  its  wood  is  used  for  all  the  pur- 
poses to  which  timber  is  applied.  A  number  of  varieties  have  been 
named.  The  most  common  is  the  T.  d.  patens,  which  has  horizontal 
branches.  Another,  with  pendulous  branches,  is  known  as  T.  d.  pen- 
dulum; a  third,  with  pendulous  first  year's  shoots,  as  T.  d.  nutans. 
Other  species  of  the  genus  have  been  described,  but  are  not  yet  used 
or  cultivated. 

(Loudon,  Aro.  et  Frut.  Brit.,  vol.  iv.) 

TAXUS  ('  taxus,'  Latin),  the  name  of  a  genus  of  Plants,  the  type 
of  the  natural  order  Taxacew.  This  genus  is  monoecious ;  the  perianth 
«f  the  barren  flowers  is  single  at  the  base;  the  stamens  are  numerous, 
with  peltate  anthers  6-8-celled,  the  opening  beneath.  The  fertile 
flowers  have  a  single  urceolate  scaly  perianth ;  no  style;  and  a  fleshy 
drupaceous  fruit,  perforated  at  the  extremity.  The  species  of  this 
genus  are  evergreen  trees,  with  numerous  mostly  linear  entire  leaves. 
They  are  natives  of  Europe  and  North  America. 

T.  baccata,  Common  Yew,  has  its  leaves  2-ranked,  crowded,  linear, 
flat,  with  the  flowers  axillary,  sessile ;  the  receptacle  of  the  barren 
flowers  globular.  The  common  yew  is  well  known.  It  is  indigenous 
to  most  parts  of  Europe,  and  is  found  in  every  part  of  Britain  and 
Ireland.  It  is  seldom  seen  growing  in  company  with  its  own  species, 
but  alone,  or  with  other  species  of  plants. 

The  yew  is  a  low  tree,  the  trunk  rising  3  or  4  feet  from  the  ground, 
and  then  sending  out  numerous  spreading  branches,  forming  a  head  of 
dense  foliage,  which,  when  full  grown,  may  be  sometimes  30  or  40  feet 
high.  It  is  of  slow  growth,  attaining  under  favourable  circumstances 
a  height  of  6  or  8  feet  in  ten  years,  and  15  feet  in  twenty  years.  The 
tallest  yew  in  England  is  in  the  churchyard  at  Harlington,  near 
Hounslow,  and  is  58  feet  high.  A  tree  continues  growing  for  about 
1 00  yeare ;  it  mostly  ceases  to  grow  at  that  age,  but  will  live  for  many 
centuries.  The  yew-trees  at  present  existing  at  Fountains  Abbey  in 
Yorkshire  are  supposed  to  have  attained  their  full  growth  when  the 
abbey  was  erected  in  1132. 

NAT.  HIST.  DIV.  VOL.  IV. 


The  remarkable  characters  and  properties  of  tho  Yew  have  drawn 
towards  it  at  all  times  much  attention.  Dioscorides,  Pliny,  and  'I'bco- 
phrastus,  mention  its  poisonous  properties.  Caisar  ('  Pell.  Gall.,'  vL 
31)  relates  that  Cativolous,  king  of  the  Kburoncs,  committed  suicide 
by  swallowing  tho  juico  of  tho  Yew.  Plutarch  says  that  its  fruit  is 
poisonous,  ami  that  its  shade  is  fatal  to  all  who  sleep  under  it.  This 
is  also  stated  by  Pliny;  but  there  must  have  been  some  mistake  on 
somo  of  these  points,  as  it  is  now  well  known  that  the  fruit  of  the 
Yew  may  bo  eaten  with  impunity,  and  that  its  shade  is  not  more  deadly 
than  that  of  other  trees. 

Tho  Yew  appears  to  havo  been  employed  from  the  earliest  times  in 
the  manufacture  of  bows,  and  was  used  for  this  purpose  by  the  nations 
of  antiquity.  The  bows  used  by  the  English  previous  to  the  introduc- 
tion of  gunpowder  were  made  of  Yew,  and  there  are  many  allusions 
amongst  English  poets  to  this  use  of  its  wood. 

There  are  several  remarkable  specimens  of  old  Yews  existing  in  this 
country.  Those  at  Fountains  Abbey  are  said  to  have  sheltered  the 
monks  whilst  that  magnificent  pile  was  erecting.  The  Tytherlcy, 
Fortingal,  Arlington,  and  Loch-Lomond  Yews  are  remarkable  for  their 
size  and  age.  Many  of  them,  if  we  estimate  their  age  in  the  mode 
proposed  by  De  Candolle,  must  exceed  considerably  a  thousand  years. 

TEA.  [Tiiea.] 

TEA,  PARAGUAY,  or  MATE',  is  the  produce  of  a  plant  belong- 
ing to  the  family  Aquifoliacece.  It  was  formerly  supposed  to  be  the 
produce  of  the  Hex  vomitoria,  which  is  found  in  North  America,  in 
the  Carolinas,  and  Florida;  but,  from  specimens  sent  from  Brazil  to 
Mr.  Lambert,  it  appears  to  be  a  distinct  species,  which  he  has  named 
Ilex  Parayuanensis-  It  is  a  shrub  attaining  the  size  of  the  orange- 
tree  ;  it  is  quite  smooth,  with  bluutish  wedge-shaped  remotely 
serrated  leaves,  with  umbelliferous  flowors  seated  in  the  axils  of  the 
leaves.  It  is  the  Ilex  Mate'  of  Saint  Hilaire,  and  grows  wild  in  Para- 
guay and  Brazil,  and  is  called  by  the  Spaniards  Yerva  Matd.  The 
leaves  of  this  shrub  are  in  great  repute  amongst  the  inhabitants  of 
South  America,  and  are  used  in  infusion  in  a  similar  manner  to  the 
Tea  of  China.  Upwards  of  5,000,000  lbs.  of  the  leaves  of  this  tree 
are  annually  collected  in  Paraguay,  and  are  sent  to  Chili  and  the  vice- 
royalty  of  Buenos  Ayres.  It  is  not  cultivated,  and  merchants  carry 
various  articles  of  use  into  the  interior,  which  they  give  the  natives 
for  their  labour  in  collecting  the  leaves  of  the  plant.  After  tho 
branches  are  cut  away,  the  ground  is  heated  by  means  of  a  fire,  and 
the  branches  being  laid  upon  the  heated  ground,  are  dried,  and  after- 
wards they  are  beaten  and  pressed  into  bags,  in  which  state  it  come3 
into  the  market.  There  are  three  kinds  known  in  the  market :  the 
Caa-Cuys,  which  is  the  bud  of  the  leaf ;  the  Caa-Mini,  the  leaf  torn 
from  its  midrib  and  veins  without  roasting;  and  the  Caa-Guazu,  or 
Yerva  de  Palos  of  the  Spaniards,  the  whole  leaf  with  the  petioles 
and  small  branches  roasted.  The  first  does  not  steep  well,  and  is 
seldom  seen.  The  plant  when  used  is  steeped  in  boiling  water,  to 
which  a  little  sugar  and  sometimes  lemon-juice  is  added.  It  is  drunk 
out  of  a  vessel  called  mate",  which  has  a  spout  perforated  with  holes 
for  the  purpose  of  preventing  the  powdered  herb  from  passing  out 
with  the  fluid.  The  Creoles  are  passionately  fond  of  this  infusion, 
and  never  partake  of  a  meal  without  it.  The  properties  of  this  plant 
are  sedative  and  stimulant. 

Another  species  of  Ilex,  the  /.  Gongkona,  found  in  Brazil,  is  applic- 
able to  the  same  purposes  as  the  last ;  aud  although  inferior  in  quality, 
was  used  extensively  as  a  substitute  for  the  true  Paraguay  Tea,  when 
the  export  of  the  latter  from  Paraguay  was  forbidden  by  the  Dictator 
Francia. 

The  /.  vomitoria  produces  the  Cassena  of  Florida  and  the  Carolinas, 
which  is  used  for  the  purpose  of  correcting  the  flavour  of  water. 
TEAK.  [Tectoka.] 

TEAL,  the  common  name  of  a  Natatorial  Bird  belonging  to  the 
family  Anatinw.  [Ducks.]  This  bird  is  the  Querquedula  crecca, 
Steph. ;  the  Anas  crecca,  Linn.  It  is  one  of  the  smallest  of  the 
Anatidw,  and  most  beautiful  of  ducks.  It  is  the  Sarcelle,  Petite 
Sarcelle,  Cercelle,  Cercerelle,  Alebraude,  Garsote,  and  Halebran,  of 
tho  French ;  Cercedula,  Cercevolo,  Scavolo,  Sartella,  Anitrella,  and 
Anitra  d'Inverno,  of  the  Italians  ;  Spiegel- Entlein  and  Kriekente  of  the 
Germans;  AVinter  Taling  of  the  Netherlanders ;  Arta  and  Knecka  of 
the  Swedes ;  Kestelort-And  of  the  Norwegians ;  Krik-And  of  the 
Danes ;  Cor  Hwyad  and  Brach  Hwyad  of  the  Welsh. 

This  species  is  one  of  the  most  delicate  of  the  ducks.  Willughby 
remarks  that,  for  the  taste  of  its  flesh  aud  the  wholesome  nourishment 
it  affords  the  body,  it  "  doth  deservedly  challenge  the  first  place  among 
those  of  its  kind." 

In  the  '  Portraits  d'Oyseaux '  (1557),  the  following  quatrain  cele- 
brates its  excellence,  and  alludes  to  its  habits  :— 

"  Bien  peu  souvent  se  plonge  la  sarcelle 
Entre  deux  eaux,  de  laquelle  la  chair 
Est  delicate :  au*si  couste  elle  cher 
Autant  qu'oyseau  qui  soit  petit  comme  elle," 

Accordingly  we  see  it  holding  a  high  place  in  ancient  feasts.  V!*e 
find  it  among  the  '  goodly  provision  '  at  the  banquet  given  at  the 
enthroning  of  George  Nevell,  archbishop  of  York,  in  the  reign  of 
Edward  IV.  :  '  Mallardes  aud  Teales,  4000.'  The  price  in  the  North- 
umberland Household  Book  is — '  Teylles,  Id.,'  mallards  being  2d. 

3  u 
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Common  Teal  (Qucrgucdula  crecca); 

TEAZLE.  rDiPSAcus.1 


TECO'MA  (from  Tecomaxochitl),  a  genus  of  Plants  belonging  to 
the  natural  order  liignoniaceic.  It  has  a  carupanulate  5-toothed  calyx, 
a  short-tubed  corolla  with  a  cainpauulato  throat,  and  a  5-lobed  bilabiate 
limb  ;  4  didynamous  stamens  with  a  sterile  filament  of  a  fifth  ;  a  bila- 
inellate  stigma ;  a  silique-formed  2  celled  capsule,  having  the  dissepi- 
ments contrary  to  the  valves ;  the  seeds  winged,  disposed  in  2  rows. 
The  species  are  erect  trees  or  shrubs  or  scandent  plants,  with  unequally 
pinnate  or  digitate  simple  leaves  with  terminal  panicles,  and  yellow  or 
flesh-coloured  flowers.  They  are  natives  of  the  Old  and  New  World 
in  tropical  and  sub-tropical  climates.  They  are  all  elegant  plants,  and 
well  worthy  of  cultivation. 

T.  radicans  is  a  climbing  glabrous  plant  with  rough  rooting  branches. 
It  grows  against  a  wall  by  throwing  out  roots  from  its  branches  in 
the  same  manner  as  ivy.  It  has  large  flowers,  which  are  called 
Trumpet-Flowers. 

T.  starts  is  a  small  tree.    Its  roots  are  reputed  diuretic. 

Several  other  species  of  Tecoma  have  reputed  medicinal  virtues. 
T.  speciosa  is  said  to  be  a  useful  diuretic,  also  a  cathartic.  T.  impeti- 
ginosa  and  T.  Ipe  contain  large  quantities  of  tannin. 

TECTIBRANCHIA'TA,  Cuvier's  name  for  the  fourth  order  of 
Gasteropodous  Mollusca,  and  described  by  him  as  having  the  branchiae 
attached  along  the  right  side,  or  on  the  back,  in  form  of  leaves 
(feuillets)  more  or  less  divided,  but  non-symmetrical.  The  mantle 
covers  them  more  or  less,  and  contains  nearly  always  in  its  thickness 
a  small  shell.  The  Tectibranchiata  approach  the  Pectinibranchiala  in 
the  form  of  the  organs  of  respiration,  and  live,  like  them,  in  the 
waters  of  the  sea ;  but  they  are  all  hermaphrodites,  like  the  Nodi- 
branchiata  and  the  Pulmoniferous  Mollusca.    [Pectinibranchiata  ; 

NUDIBRANCHIATA.] 

The  following  genera  are  comprehended  by  Cuvier  under  this  order  : 
— Plewobranchus,  Cuv. ;  Pleurobranchaa,  Meckel  (Pleurobranchidium, 
Blainv.) ;  Aplysia,  Linn. ;  Dolabella,  Lam. ;  Notarchus,  Cuv. ;  Bursatella, 
Blainv. ;  Akera,  Mull. ;  Gastroptcron,  Meckel;  and  Umbrella,  Lam. 

Of  these,  Plewobranchus,  Pleurobranchcca,  and  Umbrella  are  treated 
of  in  the  article  Sehiphyllidians  ;  and  Akera,  or  Accra,  and  Gastro- 
pteron,  or  Gastroptera,  under  the  article  Bullid.e.  Aplysia,  or  Laplysia 
(for  Linnaeus  writes  it  both  ways),  Dolabella,  and  Notarchus  therefore 
remain  to  be  noticed  here. 

Aplysia. — Edges  of  the  foot  raised  into  flexible  crests  and  sur- 
rounding the  back  on  all  sides,  being  capable  even  of  being  reflected 
upon  it ;  head  carried  on  a  neck  more  or  less  long ;  two  upper  tentacles 
hollowed  like  the  ears  of  a  quadruped ;  two  others  flattened  at  the 
edge  of  the  lower  lip ;  eyes  below  the  first.  On  the  back  are  the 
branchiae,  in  form  of  very  complicated  leaves  (feuillets),  attached  to  a 
large  membranous  pedicle,  and  covered  by  a  small  pedicle  equally 
membranous,  which  contains  in  its  thickness  a  horny  and  flat  shell. 
The  anus  is  pierced  behind  the  branchiae,  and  is  often  hidden  under 
the  lateral  crests.  The  vulva  is  in  front  on  the  right,  and  the  penis 
comes  out  under  the  right  tentacle.  A  furrow,  which  extends  from 
the  vulva  to  the  extremity  of  the  penis,  conducts  the  semen  at  the 
time  of  coition.  An  enormous  membranous  crop  leads  to  a  muscular 
gizzard,  armed  within  with  cartilaginous  aud  pyramidal  corpuscles, 
which  accompany  a  third  stomach  beset  with  pointed  hooks,  and  a 
fourth  in  form  of  a  caecum.  The  intestine  is  voluminous.  These 
animals  feed  on  sea-weed  (Fucus).  A  particular  gland  pours  out  by 
an  orifice  situated  near  to  the  vulva  a  limpid  humour,  which  is  said 
to  be  very  acrid  in  certain  species ;  and  from  the  border  of  the  mantle 
here  oozes  abundantly  a  deep  purple  liquor,  with  which  the  animal 
colours  the  sea  for  a  considerable  distance  around  when  it  perceives 
any  danger.  The  eggs  are  deposited  in  long  interlaced  glairy  filaments, 
delicate  as  packthread. 


Cuvier  instances  as  examples  from  the  European  seas,  A.  fasciata 
A.  punctata,  and  A.  dcpilans. 

A.  dcpilans.  Blackish,  with  large  cloudy  grayish  spots  or  blotches, 
or  of  different  shades  of  brown  tinged  with  blue  or  purple.  It  is 
found  in  European  seas,  where  it  adheres  to  ro;ks. 


Aplysia  depilans. 


Dolabella. — Cuvier  observes  that  this  form  only  differs  from  the 
Aplyiice  in  having  the  branchiae  and  that  which  surrounds  them  at 
the  posterior  extremity  of  the  body,  whicn  resembles  a  truncated  cone. 
Their  lateral  crest,  he  adds,  doe*  not  close  on  the  branchial  apparatus, 
leaving  a  narrow  furrow,  and  their  shell  is  calcareous. 

The  species  are  found  in  the  East  Indian  seas  and  Mediterranean, 
where  it  has  been  found  at  a  depth  of  six  fathoms  on  sanda. 

D.  Rumphii  may  be  given  as  an  example. 


Shell  of  Dolabella  Rumphii.    a,  inside  ;  b,  outside. 


Notarchus. — Animal  furnished  with  a  very  small  dorsal  slit,  which 
is  sometimes  oblique ;  foot  elongated,  and  rather  narrow ;  branchiae 
often  very  long,  and  capable  of  being  protruded  out  of  the  cavity 
operculum  rudimentary  or  null ;  shell  absent. 

N.  Cuvieri  is  an  example. 


Notarchus  Cuvieri. 


TE'CTONA,  a  genus  of  Plant3  belonging  to  the  natural  order 
Verbenacece.  It  is  characterised  by  having  a  5-6-toothed  calyx,  which 
becomes  inflated  over  the  growing  pericarp ;  corolla  1-petalled,  5-6 
cleft;  stamens  5,  but  often  6  ;  germ  superior,  4-celled  ;  cells  1-seeded, 
attachment  central;  drupe  obtusely  4-sided,  woolly,  spongy,  dry, 
hid  in  the  calyx.  Nut  hard,  4-celled.  Seed  solitary;  embryo  erect, 
without  perisperm. 

The  only  species  is  the  Teak-Tree,  which  grows  to  an  immense  size, 
and  is  remarkable  for  its  very  long  leaves,  which  are  from  12  to  24 
inches  long  and  from  8  to  16  inches  broad,  and  are  compared  by 
oriental  writers  to  the  ears  of  the  elephant.  The  best  teak-timber  for 
ship-building  was  supplied  to  Bombay  from  the  mountains  of  the 
Malabar  Ghauts,  where  the  tree  is  found  rather  in  detached  clumps, 
of  some  extent  however,  than  in  extended  forests.  It  is  also  found 
on  the  mountainous  parts  of  the  Coromandel  coast,  along  the  banks 
of  the  Godavery  up  to  Poloonsha.  It  proceeds  far  into  the  interior  of 
India,  and  may  be  seen  in  the  mountains  of  Bundulcund,  in  the  form 
I  however  of  only  a  moderate-sized  shrub.  Dr.  Roxburgh  introduced 
|  the  Teak  into  the  low  ground*  of  the  Ciroars  as  early  as  1790,  and 
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TECTUS. 


Lord  Cornwallis  and  Colonel  Kyd  planted  it  in  Bengal  about  the  same 
time.  The  Calcutta  liotiinh;  (Janleii  contains  a  number  of  those  trees. 
Prom  the  Saharunporo  Botanic  Garden,  in  HO"  U'  N.  lat.  (whore,  its 
bin  1  h  being  covered  with  scales,  it  is  enabled  to  resist  cold,  besides  its 
leaves  falling  and  giving  it  a  season  of  rest),  tlio  tree  has  been  spread 
along  the  Doab  Canal ;  the  whole  of  the  intermediate  country  is 
united  to  its  cultivation,  and  the  East  India  Company  have  ordered 
the  Malabar  forests  to  bo  preserved.  The  most  extensive  forests  are 
however  those  extending  along  the  banks  of  the  Irrawady,  especially 
in  Pegu.    i'Teak,  in  Aiits  and  So.  Div.1 

TECTURA,  synonymous  with  Patelloidea.    [ Patislloidea.] 

TEliSDA'LIA  (named  after  Robert  Teesdalo),  a  genus  of  Plants 
belonging  to  the  natural  order  Cruciferce.  It  has  a  roundish  notched 
pouch,  boat-shaped  valves,  their  backs  keeled  below,  narrowly  winged 
above ;  the  seeds  two  in  each  cell ;  the  petals  either  equal  or  the  two 
outer  ones  larger.  The  species  are  small  annual  herbs.  The  flowers 
usually  small  and  white. 

T.  nudicaulis  is  the  T.  Iberia  of  De  Candolle.  It  has  unequal  petals 
and  numerous  leaves  spreading  on  the  ground ;  the  stamens  with 
remarkable  scales  within,  the  pouch  emarginate.  It  is  found  in  sandy 
and  gravelly  places  in  England,  France,  Germany,  Denmark,  and 
Sweden.  It  is  the  only  British  species.  T.  lepidium  is  a  nativo  of 
Europe,  particularly  of  Spain.  It  differs  but  little  in  general  characters 
from  the  former  species  ;  there  are  two  varieties  of  it. 

TEETH,  in  the  Animal  Kingdom,  are  those  hard  organs  situated  in 
the  mouth,  by  which  food  is  seized  by  many  animals  and  masticated 
by  others.  In  the  Fishes  and  Reptiles  the  teeth  are  organs  of  pre- 
hension only,  but  in  most  of  the  Mammalia  they  serve  both  for  pre- 
hension and  mastication.  The  characters  of  the  teeth  of  the  various 
classes  and  families  of  animals  are 
given  with  the  descriptions  of  the 
unimals  in  this  work.  We  shall 
here  only  refer  to  the  general  struc- 
ture of  the  human  tooth,  which 
may  be  regarded  as  the  type  of  all 
dental  structures. 

The  best  method  of  preparing 
teeth  for  microscopic  examination 
is  to  immerse  them  in  dilute  hydro- 
chloric acid,  till  their  earthy  mat- 
ter is  so  far  dissolved  that  thin 
transparent  slices  may  be  cut  from 
them  with  a  knife  ;  or,  without 
softening  them  in  acid,  to  make 
thin  sections  in  the  vertical  and 
other  directions  with  a  fine  saw, 
and  to  reduce  these  to  the  neces- 
sary thinness  and  transparency  by 
filing  them,  and  polishing  them 
on  a  hard  and  smooth  whetstone. 
For  general  examination,  lenses 
magnifying  about  50  diameters  are 
sufficient. 

In  such  a  vertical  section  of  a 
tooth  three  distinct  substances  are 
seen,  namely,  the  dentine  or  ivory 
{Jiff.  I,  a  a),  which  forms  the  greater 
mass,  and,  as  it  were,  the  mould 
of  the  tooth,  and  which  contains 
the  pulp  cavity  (b) ;  the  enamel 
(c  c),  by  which  the  crown  or  ex- 
posed part  of  the  tooth  is  covered  ; 
and  the  bone,  cement,  or  crusta 
petrosa  (dd),  which  forms  a  thin 
layer  around  the  fang,  except  at  that  part  at  which  the  vessels  enter 
the  pulp,  and  is  continued  in  a  finer  and  scarcely  perceptible  layer 
over  the  enamel. 

The  bone,  or  cement,  has  in  each  animal  a  minute  structure  similar 
to  that  of  which  the  bones  of  its  skeleton  are  oomposed.  In  man  it 
consists  of  a  basis  of  homogeneous  substance,  a 
compound  of  cartilage  and  earthy  matter,  in 
which  there  are  minute  cavities  (fig,  2)  with 
delicate  branched  canals  leading  from  one  to 
the  other.  On  the  walls  of  these  canals  and 
cells  the  earthy  matter  is  deposited  more  thickly 
than  in  the  intermediate  spaces,  so  that  when 
examined  by  transmitted  light  they  appear  black 
or  dark  gray.  The  cavities,  or  bone-corpuscles, 
ID  man  are  round  and  oval,  and  flattened ;  most 
of  them  are  between  ^i0th  and  T6Vcth  of  an 
inch  in  length,  and  about  one-third  as  much 
in  breadth  and  one-sixth  as  much  in  thickness. 
They  have  somewhat  jagged  edges,  from  all 
parts  of  which  there  proceed  the  fine  branching 
canals,  to  which  the  name  of  calcigerous  has 
be  cn  given,  and  which  traverse  the  homogeneous  basis  of  the  bone,  and 
communicate  irregularly  with  one  another.  The  diameter  of  these 
canals  at  their  largest  parts  is  not  more  than  uJnoth  of  an  inch ; 


Magnified  section  of  a  bicuspid  tooth. 


Fig.  2. 


Microscopic  view  of 
bone-corpuscles  and 
calcigerous  canals. 


that  of  their  smaller  branches  is  between  -t„'^tlth  and  ,,th  of  ar, 
inch.  Their  general  direction  is  toward*  the  axis  of  the  tooth,  uround 
which  the  corpuscles  are  arranged  in  concentric  circles. 

Tho  enamel  is  composed  of  solid  prisms,  or  fibres  (JO/.  3,  a  a),  about 
jiL.th  of  an  inch  thick,  set  side  by  side  and  upright  upon  the  ivory  of 
the  crown  of  tho  tooth  (6).  One  end  of  each  prism  is  fixed  in  a  little 
depression  on  tho  rough  outer  surface  of  tho  ivory  ;  the  other,  which 
is  somewhat  larger,  is  turned  towards  tho  IDHlliltHlllllg  surface  of  the 
tooth  in  the  direction  in  which  the  chief  external  pressure  is  to  be 
resisted.  The  course  of  the  prisms  is  more  or  less  wavy,  their  curves 
being  for  the  most  part  parallel  {fig.  4),  but  sometimes  opposed.  Most 
of  them  extend  from  the  ivory  to  tho  surface  of  the  tooth  ;  and 
where  they  do  not,  small  complemental  prisms  fill  up  like  wedges  tho 
vacant  spaces. 


Fig.  3. 


Fiy.  •!. 


Small  collection  of 
enamel-fibres. 


View  of  tbe  arrangement  of  tbc  enamel-fibres 
on  tho  crown  of  an  incisor  tooth. 

In  the  perfect  state  the  enamel  contains  so  small  a  quantity  of 
animal  matter,  that  it  cannot  be  demonstrated  to  the  sight,  and  the 
prisms  are  inseparably  consolidated ;  but  in  young  teeth  it  is  soft,  and 
may  be  broken  up  into  its  elementary  parts.  In  the  early  state  also 
it  exhibits  portions  of  a  membranous  animal  substance,  consisting  of 
the  cells  in  which  each  of  its  prisms  was  formed ;  for,  as  will  be  pre- 
sently shown,  the  earthy  matter  is  deposited  in  what  might  be  called 
a  set  of  moulds  formed  by  the  primary  cells  of  the  enamel  membrane, 
and,  as  it  accumulates,  the  membrane  of  the  cell  is  so  nearly  removed, 
that  in  the  perfect  tooth  no  portion  of  it  can  be  discerned.  Its  former 
existence  however  seems  to  be  indicated  by  fine  clo3e-set  transverse 
striae  upon  each  prism  of  the  enamel. 

Fig.  5. 


1,  longitudinal  section  of  a  canine  tooth,  stowing  the  three  tissues  :  n,  tbe 
dentine  or  ivory  ;  b,  tbe  enamel ;  c,  the  cement  or  dental  bone. 

2,  dental  tubes  as  teen  by  a  low  power. 

8,  a  longitudinal  section  of  dentine,  showing  a  dentinal  tube  dilated,  and 
sending  off  anastomosing  branches. 

4,  longitudinal  section  of  dentine,  highly  magnified  :  «,  the  dentinal  tubes ; 
*,  granular  intertubular  structure. 

5,  transverse  section  of  dentine  :  a,  the  tubes,  showing  their  parietes  and 
area  ;  b,  the  intertubular  tissue. 

The  dentine  is  made  up  of  two  distinct  parts  :  first,  dentinal  tubes  ■ 
secondly,  intertubular  tissue.  The  tubes  have  distinct  parietes,  equa, 
in  thickness  to  their  calibre.  In  some  instances  they  appear  to  contain 
a  minute  granular  matter,  but  in  many,  perhaps  in  the  majority  of  cases, 
they  are  perfectly  free  from  solid  contents.  If  a  vertical  section,  pass- 
ing through  the  pulp-cavity,  be  taken  for  examination,  the  dental  tubes 
may  ba  traced  from  their  commencement  on  the  surface  of  the  pulp- 
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cavity,  to  their  termination  at  the  junction  of  the  cement,  and  the 
dentine  on  the  enamel  of  the  latter,  or  they  may  be  seen  passing  into 
these  external  structures.  The  tubuli  commence  at  a  right  angle  with 
the  surface  of  the  pulp-cavity,  and  proceed  outwards  towards  the  surface 
of  the  tooth,  giving  out  in  their  way  numerous  small  branches,  which, 
meeting  with  other  similar  branches  from  neighbouring  tubes,  anasto- 
mose with  them,  or  meeting  with  simple  cells  in  the  intertubular  tissue, 
there  terminate.  Towards  the  surface  of  the  dentine  it  is  not  uncom- 
mon to  see  a  tube  alter  its  course,  and  by  joining  another,  form  a  loop. 
The  tubes  all  commence  in  the  pulp-cavity,  and  pass  outwards  towards 
the  surface  of  the  dentine.  Their  course,  as  regards  each  other,  is 
divergent,  eo  that  the  proportion  of  the  intertubular  tissue  increases 
relatively  as  their  distance  from  the  pulp-cavity  is  greater  or  less.  This 
preponderance  of  the  intertubular  over  the  tubular  tissue  near  the 
periphery  of  the  tooth  is  however  in  a  considerable  degree  lessened  by 
the  more  frequent  branching  of  the  tubes,  and  by  the  occurrence  of 
cells  near  the  surface  of  the  dentine.  If  a  single  tuba  be  traced 
through  its  whole  extent,  it  will  be  found  to  make  two  undulations  ; 
and  in  addition  to  these,  which  are  called  the  primary  curves,  a  number 
of  smaller  undulations.  In  examining  this  structure  a  thin  section 
may  be  taken  from  the  fang,  and,  with  the  aid  of  the  microscope, 
viewed  by  transmitted  light.  A  tube  will  then  appear  as  a  very  definite 
dark  line  pursuing  its  tortuous  but  definite  course  towards  the  surface, 
giving  out  numerous  minute  branches  on  its  way,  and  at  last  dividing 
into  two  terminal  branches,  which  end  either  by  passing  into  a  cell  of 
the  intertubular  tissue,  or  by  anastomosis  with  a  collateral  tube,  or 
by  passing  into  the  cement.  If  a  section  of  the  dentine  and  enamel 
be  taken,  then  the  tubes  will  be  seen  to  give  out  comparatively  few 
branches  till  they  come  near  to  the  latter,  when  they  divide  and  anas- 
tomose freely,  and  some  few  terminal  branches  may  be  traced  entering 
the  enamel.  It  is  by  no  means  uncommon  for  a  tube  in  its  course  to 
suddenly  dilate  and  give  out  branches  from  the  dilatation,  then  again 
contract,  and  pursue  its  original  course.  In  such  a  case  the  dilatation 
forms  a  cell  in  every  way  similar  to  the  bone-cell.  The  point  of  the 
greatest  diameter  of  the  dental  tubes  is  at  their  commencement  on  the 
walls  of  the  pulp-cavity,  though  in  their  course  previous  to  the  division 
of  the  trunk  into  two  terminal  branches  they  suffer  but  little  loss  in 
calibre.  In  tracing  this  structure  in  the  teeth  of  various  animals,  we 
find  every  form  of  branching ;  sometimes  the  branches  are  few,  in 
others  extremely  numerous ;  in  some  instances  they  are  given  out  from 
one  side  of  the  tube  only,  in  others  from  each  side  ;  but  whatever  the 
modification  in  the  number  or  form  of  the  branching  given  out,  the 
primary  tube  always  commences  by  an  open  extremity  on  the  walls 
of  the  pulp-cavity,  or  upon  the  walls  of  a  canal  for  a  blood-vessel ; 
and  the  direction  taken  by  the  tubes  is  invariably  towards  the  periphery 
of  the  tooth,  always  anastomosing  in  their  way  by  the  numerous 
branches.  In  the  temporary,  and  not  unfrequently  in  the  permanent 
teeth,  the  tubes,  instead  of  presenting  an  uninterrupted  line,  present 
on  their  surface  numerous  indentations,  just  as  though  they  were 
composed  of  a  series  of  hollow  beads,  which  were  united  and  made 
to  communicate  with  each  other. 


Views  of  the  tubules  of  dentines. 


The  second  part  composing  the  dentine  is  the  intertubular  tissue, 
which  occupies  the  spaces  between  the  tubuli,  everywhere  surrounding 
and  investing  them,  and  thereby  contributing  greatly  in  rendering  the 
whole  dentine  a  solid  dense  mass,  the  area  of  the  tubes  and  cells  being 
the  only  hollow  portion.  In  a  favourable  specimen  of  this  tissue  Mr. 
Tomes  observed  that  it  was  composed  of  very  minute  granules,  united 
to  each  other  on  all  sides,  thus  forming  a  solid  mass,  of  which,  in 
character  of  formation,  oolite  would  give  a  coarse  illustration.  The 
granularity  is  best  seen  near  the  external  surfaces  of  perfect  dentine, 
or  in  the  tissue  when  developing,  in  the  intertubular  tissue,  hemi- 
spherical or  elliptical  cells  are  found,  especially  near  the  surface  of  the 
dentine  of  the  fang,  where  they  form  a  layer  joining  the  cement. 

A  separate  organ  is  provided  for  the  formation  of  each  of  these 
three  constituent  parts  of  the  tooth,  though,  when  they  are  perfected, 
they  contain  no  vascular  tissue  but  the  pulp  within  the  pulp-cavity  ; 
and  it  is  doubtful  whether,  in  the  human  subject,  fresh  material  is  ever 


formed  from  this  after  the  tooth  has  once  attained  its  complete  develop- 
ment. The  first  appearance  of  the  pulp  of  each  tooth  is  in  the  form 
of  a  minute  process  or  papilla  rising  from  the  bottom  of  a  groove  in 
the  mucous  membrane  of  tho  mouth  behind  the  edge  of  the  jaw.  Iu 
course  of  time,  as  the  borders  of  the  groove  grow  around  it,  the  papilla 
seems  to  sink  into  the  mucous  membrane ;  and  it  now  appears  as  if 
rising  from  the  base  of  a  folliclo,  or  of  a  flask -like  depression,  in  the 
edge  of  the  jaw.  And  lastly,  processes  of  membrane,  or  opercula, 
grow  from  the  sides  of  tho  mouth  of  the  follicle,  and  as  they  approach 
each  other  and  adhere  by  their  mutually  opposed  edges,  they  gradually 
close  it,  and  convert  it  into  a  capsule  or  sac,  to  the  base  of  which 
the  first-formed  papilla  is  affixed.  In  the  first-appearing  tooth  the 
papillary  state  may  be  seen  in  the  human  embryo  an  inch  in  length  : 
the  capsular  stage  is  completed  at  about  the  fifteenth  week  of  embryonic 
life. 

These  three  stages  of  tho  formative  organs  of  the  tooth,  namely,  the 
papillary,  the  follicular,  and  the  capsular,  being  completed,  the  sub- 
stances of  the  tooth  itself  begin  to  be  produced.  The  dentine  is 
developed  from  the  papilla,  which  gradually  assumes  the  form  and 
relations  of  the  proper  tooth-pulp ;  the  enamel,  from  a  special  organ 
developed  at  that  part  of  tho  capsule  which  is  opposite  to  the  papilla ; 
and  the  bone  probably  from  the  interior  of  the  capsule  itself.  The 
composition  of  the  enamel  and  osseous  portions  of  the  teeth  differs. 
The  following  analyses  arc  given  by  Von  Bibra  : — 

Molar  tooth  of  a  woman    Molar  tooth  of  an 
aged  25  years.  adult  male. 


Osseous 

Osseous 

Enamel. 

portion. 

Enamel. 

portion. 

Phosphate  of  Lime,  with  a  little 
Fuoride  of  Calcium  .       .  . 

j-  81  03 

67-54 

89-S2 

CG-72 

Carbonate  of  Lime  . 

8-88 

7-97 

4-37 

3-36 

Phosphate  of  Magnesia        .  . 

2-55 

2-49 

1-34 

1-08 

Soluble  Salts  .... 

0-97 

1-00 

0-88 

0-83 

Cartilage       .       .       .       .  . 

597 

20-42 

3-39 

27-61 

Fat  

a  trace 

0-58 

0-20 

0-40 

The  osseous  portion  includes  the  dentine  and  cement. 

TEETHING.  [Dentition.] 
TEFFLUS.  [Cababus.] 

TEID-iE,  a  family  of  Saurian  Reptiles.    [Saubia].    The  following 

is  a  synopsis  of  the  genera  : — 

I.  Throat  with  two  cross  folds,  with  larger  0-sided  scales  between. 
A.  Ventral  shields  small,  long,  smooth.    Tongue  contractile. 

1.  Teius. — Toes  5-5.    Femoral  pores  distinct.    Two  species. 

2.  Callopistes. — Femoral  pores  none.    Toes  5-5.    One  species. 

B.  Ventral  shields  broad,  smooth. 
*  Tongue  elongate,  sheathed  at  the  base.   Teeth  compressed. 

3.  Ameiva. — Toes  5-5.    Teeth  3-lobed.    Six  species. 

**  Tongue  not  sheathed,  free  at  the  base. 

4.  Cnemidophoms. — Teeth  compressed  longitudinally,  3  lobed.  Toes 

5-5.    Six  species. 

5.  Dicrodon. — Teeth  compressed  transversely,  bifid.  Toes  5-5.  One 

species. 

6.  Acrantus. — Teeth  compressed  transversely,  bifid.  Toes  5-4.  One 

species. 

II.  Throat  with  a  collar  of  large  shields. 
a.  Collar  and  ventral  shields  keeled.    Tail  round. 

7.  Acanthopyga. — Scales  of  back  large,  of  sides  granular.  One 

species. 

8.  Centropyx. — Scales  of  back  and  Bides  moderate,  ia  many  series. 

One  species. 

6.  Collar  and  ventral  shields  smooth,  elongate.    Tail  round. 

9.  Emminia. — Scales  of  back  rhombic,  keeled,  equal.   One  species. 
c.  Collar  and  ventral  shields  smooth,  elongate.  Tail  compressed. 

10.  Crocodilurus. — Scales  of  back  equal,  similar.    One  species. 

11.  Custa. — Scales  of  back  unequal.    Throat  with  a  collar  of  largo 

scales.    One  species. 

12.  Ada. — Scales  of  back  unequal.    Throat  with  two  plaits.  One 

species. 

This  family  is  well-illustrated  by  the  Teius  Teguixin  of  the  British 
Museum  Catalogue.  It  is  the  Lacerta  Teguixin,  Linn. ;  Seps  marmoratus, 
Laurenti;  Lacerta  Monitor,  Latr. ;  Tupinambis  Monitor,  Daud.;  Monitor 
Meriance,  De  Blainville,  Van  Hasselt  and  Kuhl,  &c. ;  Tejus  Monitor, 
Merr.,  &c. ;  Monitor  Teguixin,  Fitzing. ;  Podinema  Teguixin,  Wagl., 
Wiegm. ;  Teguixin  Monitor,  Gray ;  Monitor  Teguixin,  Eichw. ;  Tejus 
Teguixin,  Schinz. ;  Le  Grand  Sauvegardj  d'Amerique,  Cuv.;  Variegated 
Lizard,  Shaw;  Great  American  Safeguard,  Griffith's  Cuvi,  r. 

The  warm  countries  of  America  are  the  native  places  of  the  Teida, 
which  arrive  at  a  considerable  size,  often  measuring  as  much  as 
4  or  5  feet  in  length.  Messrs.  DunieYil  and  Bibron  state  that  they 
ordinarily  inhabit  the  fields  and  the  borders  of  woods,  although  they 
never  climb  trees ;  but  they  also  appear  to  frequent  sandy,  and  con- 
sequently arid  tracts,  where  they  are  said  to  excavate  burrows,  in 
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which  they  lay  themselves  up  for  the  winter.  When,  in  their  flight 
to  avoid  pursuit,  they  come  upon  a  lake,  pond,  or  river,  they  plunge 
iu,  according  to  D'Azara.  to  escape  from  the  danger  which  menaces 
them,  and  do  not  leave  the  water  till  all  fear  of  danger  is  past.  These 
Lizards,  observe  Messrs.  Dumc'ril  and  Bibron,  have  not,  indeed, 
webbed  feet;  but  their  long  and  slightly  compressed  tail  becomes, 
without  doubt,  under  such  circumstances,  a  sort  of  oar,  of  which  they 
Veil  avail  themselves.  D'Azara  states  that  they  feed  on  fruits  and 
/lsects,  and  that  they  also  eat  serpents,  toads,  young  chicks,  and 
eggs.  He  also  relates  that  they  are  fond  of  honey ;  and  that  in  order 
to  procure  it  without  fear  of  the  bees,  they  come  forward  at  intervals, 
and,  as  they  run  away  each  time,  give  the  hive  a  blow  with  their  tail, 
till  by  repeated  attacks  they  weary  out  the  industrious  insects,  and 
drive  them  from  their  homo. 


Vai iegatid  I.i  .aril  (Ttivi  Teguix'u 


Head  of  Variegated  Lizard. 

TEIUS.  [Teid;e.] 
TELEOSA'URUS.  [CROCODiLiDiE.] 
TELESCO'PIUM.  [Entomostomata.] 
TELLI'NA.  [Conchacea.] 
TELLI'NIDiE.  [Conchacea.] 
TELLUR-BISMUTH.  [Tellurium.] 

TELLTJ'RIUM,  a  Metal  which  was  discovered  in  1782  by  Miiller 
of  Reichenstein,  but  its  properties  were  more  minutely  examined 
by  Klaproth  sixteen  years  afterwards,  and  he  gave  it  the  name  it 
now  bears. 

Native  Tellurium  is  found  crystallised  and  massive.  Primary  form 
a  rhomboid,  occurring  in  minute  6-sided  prisms,  the  terminal  edges 
of  which  are  usually  replaced.  Cleavage  parallel  to  the  faces  of  the 
prism.  Fracture  indistinct.  Hardness  :  scratches  sulphate  of  lime, 
and  is  scratched  by  the  carbonate.  Easily  frangible.  Colour  tin- 
white  or  steel-gray.  Lustre  metallic.  Specific  gravity  5-7  to  61 15. 
Before  the  blow-pipe  it  is  very  fusible,  and  burns  with  a  greenish 
flame,  and  is  volatilised  in  a  white  vapour.  It  is  soluble  in  hydro- 
chloric acid. 

A  massive  variety  is  granular.  Colour  splendent,  tin-white.  Lustre 
metallic.  Opaque.  Specific  gravity  6-115.  It  occurs  in  Transylvania, 
and,  according  to  Klaproth's  analysis,  gives — 

Tellurium   9255 

Iron  7-20 

Gold  0-25 
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Graphic  Tellurium — A  uro- Argentiferous  Tellurium — occurs  crystal- 
lised. Primary  form  a  right  rhombic  prism  ;  occurs  iu  attached  flat- 
tened crystals,  which  are  generally  minute.  Fracture  uneven. 
Hardness  :  scratches  talc,  and  is  scratched  by  calcareous  spar.  It  is 
brittle.  Colour  steel-;rray.  Lustre  metallic.  Opaque.  Specific  gravity 
5'723.  Before  the  blow-pipe  it  readily  fuses  into  a  globule,  and  is 
reduced  to  a  metallic  button  of  a  bright  yellow-colour.  Soluble  iu 
nitric  acid,  except  a  yellow  metallic  residue.  It  is  found  accom- 
panying gold  in  narrow  veins  traversing  porphyry  at  Offenbanya,  and 


also  at  Nagyag,  in  Transylvania.  It  consists  of  tellurium,  gold,  silver, 
anil  lead. 

Berzelius  found  ahio  a  little  sulphur,  arsenic,  antimony,  iron,  and 
copper. 

Yellow  Tellurixim  occurs  iu  imbedded  crystallino  lamina;.  Primary 
form  a  right  rhombic  prism.  Traces  of  cleavage.  Fracture  uneven. 
Hardness:  scratches  gypsum,  and  is  scratched  by  calcareous  spar. 
Rather  brittle.  Colour  silvery-white,  incliuing  to  brass-yellow.  Lustre 
metallic.  Opaque.  Specific  gravity  10678.  By  thy  blow-pipe  it 
melts  into  a  metallic  globule.  It  is  partly  soluble'  iu  nitric  acid,  it  it 
found  at  Nagyag  in  Transylvania,  and  iu  the  Altai  Mountains  iu 
Siberia.  According  to  Klaproth,  it  contain*  tellurium,  gold,  lead, 
silver,  and  sulphur. 

Black  Tellurium  occurs  crystallised,  and  iu  imbedded  Collated 
masses.  Primary  form  a  squaro  prism.  Cleavage  parallel  to  the 
terminal  plane,  in  thin  flexible  lamina).  Fracture  indistinct.  Hard- 
ness :  scratches  talc,  and  is  scratched  by  gypsum.  Colour  dark  lead- 
gray.  Lustre  metallic.  Opaque.  Specific  gravity  7'085.  liefore  the 
blow-pipe  is  fusible  on  charcoal,  and  covers  it  with  oxide  of  lead  ; 
reducible  into  a  gray  metallic  globule,  which  eventually  leaves  a 
button  of  gold.  It  is  found  at  Nagyag  and  Offenbanya  in  Transyl- 
vania, and  contains,  according  to  Klaproth — tellurium,  lead,  gold, 
silver,  copper,  and  sulphur. 

Bismutliic  Tellurium — I'ellur-Bismuth  ;  Telluret  of  Bismuth — occurs 
crystallised  in  small  6-sided  prisms.  Cleavage  parallel  to  the  base  of 
the  prism.  Fracture  indistinct.  Hardness  :  scratches  calcareous  spar, 
and  is  scratched  by  fluor-spar.  Colour  steel-gray  or  zinc-white.  Lustre 
metallic.  Specific  gravity  7'82.  It  is  fusible  by  the  blow-pipe;  and 
disengages  the  odour  of  selenium.  Acted  on  by  nitric  acid,  and  the 
solution  is  precipitated  by  water.  It  is  found  in  Norway,  and 
contains — 
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TELOPHO'NUS  (Swainson),  a  genus  of  Birds.  [Lamad.e.] 
character  of  the  bill  is  seen  in  the  accompanying  figure. 


Tellurium        .       .       .  . 
Bismuth  .... 
Sulphur  and  traces  of  Selenium 


The 


Bill  of  lelephonus  leuctigrammicus. 

TE'MIA  (Le  Vaillant),  a  genus  of  Perching  Birds,  which,  Cuvier 
observes,  M.  Vieillot  has  changed  into  Crypsirina,  and  Dr.  Horsfield 
into  Phrenolrix,  whilst  M.  Temminck  arranges  them  under  Glaucopis. 


Bill  of  Crypsirina.  (Swainson.) 

Mr.  Swainson  thus  characterises  Crypsirina  .-—Bill  shorter  than  the 
head,  much  compressed  ;  the  culmen  considerably  arched,  and  curved 
from  the  base.  Nostrils  small,  basal,  concealed  by  incumbent  feathers, 
which  are  either  soft  or  setaceous.  Wings  short,  much  rouuded  ;  the 
primaries  hardly  longer  than  the  secondaries.  Tail  feathers  broad 
and  obtuse.    Feet  moderate,  arboreal.    The  middle  toe  and  claw 


PhrenotrU  Temia.  (Horsfield.) 
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short,  but  aa  long  as  the  tarsus  ;  lateral  toes  unequal ;  hind  toe  and 
claw  shorter  than  the  tarsus.    It  is  a  native  of  India. 

C.  vagabonda  (vagabunda)  and  C.  Temia  are  among  the  species 
given  as  examples. 

The  first  of  these  is  the  Pica  vagabunda  of  Gould  ('  Century  of 
Birds  from  the  Himalaya  Mountains '),  a  representation  of  which  we 
subjoin. 


Pica  vagabunda.  (Gould.) 


Dr.  Horsfield,  who  gives  Corvus  varians  as  the  synonym  of  his 
Phrenotrix  Temia  (the  Chekitut,  or  Benteot,  of  the  Javanese),  states 
that  although  not  a  rare  bird  in  Java,  his  Phrenotrix  is  by  no  means 
familiar,  and  never  approaches  the  villages  and  habitations  like  many 
others.  ('  Zoological  Researches  in  Java.')  A  figure  of  this  bird  is 
given  in  the  preceding  page. 

TEMNOPLE'URUS.  [Echinodermata.] 

TEMNU'RUS.  [Trogonidjs.] 

TEMPERATURE  OF  THE  EARTH.  [Geology.] 

TEMPERATURE  OF  PLANTS.    [Heat,  Vegetable.] 

TENCH.  [Tinca.] 

TENDON,  or  Sinew,  is  the  tough  white  and  shining  tissue  by 
which  muscles  are  attached  to  the  bones  or  other  part3  which  it  is 
their  office  to  move.  The  name  of  Tendons  however  is  generally 
applied  only  to  those  which  are  thick  and  rounded,  and  which  serve 
for  the  attachment  of  the  long  round  muscles,  such  as  those  of  the 
biceps  muscle  on  the  front  of  the  upper  arm  :  those  which  are  broad 
and  flat,  and  which  serve  for  the  attachment  of  the  membranous 
muscles,  are  commonly  called  Aponeuroses.  But  whatever  be  the 
external  form  of  a  tendon,  its  intimate  construction  is  the  same, 
being  chiefly  composed  of  the  same  fibrous  or  tendinous  tissue  of 
which  a  large  class  of  organs,  including  the  ligaments,  fasciae,  perios- 
teum, and  several  others,  consist.  [Areolar  Tissue  ;  Muscle.] 

At  that  end  of  a  tendon  which  is  affixed  to  a  muscle  each  primi- 
tive fibre  or  fasciculus  of  the  latter  terminates  in  an  abruptly- 
rounded  extremity,  which  is  embraced  by  a  fasciculus  of  the  filaments 
of  the  tendon,  expanding  and  inclosing  it  in  a  sheath,  or  in  a  manner 
which  may  be  coarsely  represented  by  placing  the  end  of  the  fore 
finger  of  one  hand  within  a  circle  formed  by  the  ends  of  all  the 
fingers  of  the  other  hand.  The  larger  bundles  of  cellular  and  fibrous 
tissue  in  the  tendon  are  also  continuous  with  the  cellular  tissue 
which  is  placed  between  the  secondary  fasciculi  of  the  muscle. 

At  their  opposite  extremities  the  tendons  are  usually  affixed  to 
bones.  Their  fibres  are  intermixed  and  firmly  united  with  those  of 
the  periosteum,  and  often  pass  into  the  very  substance  of  the  bone. 

Although  the  chief  and  proper  office  of  Tendons  is  to  serve  as 
media  for  the  action  of  muscles,  yet  many  of  them  fulfil  other  pur- 
poses in  the  economy.  Thus  the  Aponeuroses  of  the  abdominal 
muscles  form  a  great  part  of  the  walls  of  the  abdomen,  and,  by  their 
toughness,  support  and  protect  the  organs  within  its  cavity ;  the 


Tendons  of  the  muscles  of  the  fingers  add  strength  to  each  joint  over 
which  they  pass  ;  and  many,  in  other  parts,  are  arranged  so  as  to  act 
like  ligaments. 

TENDRAC.  [Tenrec.] 

TENDRILS,  or  Cirrhi,  are  those  elongated  and  filamentous  organs 
of  Plants  which  possess  a  power  of  twisting  in  one  direction  or 
another,  and  by  which  the  plants  on  which  they  grow  are  enabled  to 
embrace  other  plants,  and  thus  to  elevate  themselves.  Tendrils  are 
only  found  on  those  plants  which  are  too  weak  in  the  stem  to  enable 
them  to  grow  erect.  In  most  cases  the  tendrils  are  only  forms  of 
the  petiole ;  for  although  they  may  occur  on  the  parts  of  flowers,  yet 
the  flowers  must  be  regarded  as  metamorphoses  of  the  leaf.  Tendrils 
are  distinguished  according  to  the  parts  of  the  leaf  from  which  they 
grow.  When  the  tendril  consists  of  the  elongated  petiole  of  a  com- 
pound leaf,  it  is  called  a  Cirrhus  Petiolaris,  as  in  the  common  pea. 
When,  as  in  Smilax  horrida,  it  branches  off  on  each  side  at  the  base 
of  the  lamina  into  a  twisting  branch,  it  is  called  a  Cirrhus  Peduncu- 
laris.  When  it  is  extended  from  the  point  of  a  single  leaf,  as  in  the 
Oioriosa  supcrba,  it  is  a  Cirrhus  Foliaris ;  and  when  it  occurs  in  the 
petals  of  a  flower,  as  in  Slrophanthus,  it  is  called  Cirrhus  Corollaris. 
Those  tendrils  which  are  in  connection  with  the  stem  alone,  as  those 
of  the  Passion-Flowers  and  Vines,  are  called  Capreoli.  The  type  of 
these  organs  however  is  the  same  in  all  cases.  (Bischoff,  Wvrterbuch 
der  bachreibenden  Bolanik.) 

TENGYRA.  [Scoliadje.] 

TENNANTITE,  a  variety  of  Gray  Copper-Ore,  so  named  in  honour 
of  Smithson  Tennant,  a  distinguished  chemist.  It  occurs  in  attached 
crystals,  which  are  usually  small.  It  is  found  only  in  Cornwall,  and 
has  there  been  found  in  several  copper-mines. 

TENORITE.  [CorrER.] 

TENREC,  the  common  name  of  a  species  of  Centetes,  111. ;  Centenes, 
Desna. ;  Setigcr,  GeofF.  The  Tenrecs  may  be  considered — indeed  they 
have  been  considered  by  most  zoologists — as  Hedgehogs  without  the 
power  of  rolling  themselves  up  into  a  ball.  They  were  not  included 
in  the  genus  Erinaceus  of  Linnaeus,  as  ho  left  it,  in  his  last  edition  of 
the  '  Systema  Natures '  (the  12th),  but  in  the  13th  (Gmelin's)  all  the 
known  species  were  included  under  that  genua.  They  have  no  tail, 
are  nocturnal  for  the  moat  part  in  their  habita,  feed  on  insects,  lie 
dormant  during  a  considerable  portion  of  the  year,  and  that  during 
the  hot  season,  and  have  the  akin  beset  with  spines,  or  spine-like 
bristles. 

Dental  Formula  : — Incisors,  -:  Canines,  -^L-;  Molars,           =  40, 

6  1—1  6-6 


Teeth  of  Tenrec,  one-third  larger  than  the  natural  6ize.    (F.  Cuvier.} 


The  situation  assigned  by  Cuvier  to  the  Tenrecs  is  between  the 
Hedgehogs  {Erinaceus,  Linn.)  and  Cladobatcs. 
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TENTACULITES. 


TEPHRODORNIS. 


C.  ecaudalus  (111.)  is  the  largest  of  the  species,  exceeding  our  Hedge- 
hog in  size.  It  is  covered  above  with  long  flexible  spines,  except  on 
the  vertex  and  occiput,  and  haB  no  coloured  bands ;  the  under  part 
of  the  body  is  clothed  with  hairs  or  bristles  only,  which  are  yellowish, 
mixed  witn  some  longer  black  ones. 


Centetes  ecaudalus. 


C.  setosus,  111.  (the  Tendrac  of  Buffon  and  Zimmerman),  is  less  thau 
the  former,  and  the  spines  are  short  and  rigid. 


Tendrac  (Centetes  setosus). 


C.  semispinosus  is  still  less,  and  hardly  so  large  as  a  common  mole. 
Its  body  is  clothed  with  a  mixture  of  spines  and  bristles,  and  is  banded 
longitudinally  with  yellow  and  black. 


Striped  Tenrec  (Centetes  semispinosus). 

TENTACULITES  (Schlottheim),  a  genus  of  small  annulated  pointed 
shells,  fossil  in  the  Silurian  strata. 

TENTHRE'DO,  a  genus  of  Hymenopterous  Insects,  of  the  section 
Tvrebrantia.  The  genus  Tenlhrcdo  of  Linnaeus  is  in  modern  systems 
regarded  as  constituting  a  family,  to  which  the  name  Sccurifcra  has 
been  applied  by  Latreille,  and  Tenthredinidce  by  Leach. 

Latreille  restricts  the  generic  term  Tenthredo  to  those  species  which 
have  nine  joints  to  the  antennae,  and  in  which  these  organs  are  not 
distinctly  thickened  at  the  apex.  Their  larvae  have  from  eighteen  to 
twenty-two  feet.  The  genus  Tenthredo  is  however  still  further  restricted 
by  many  other  authors,  and  it  is  especially  to  Dr.  Leach  ('  Zoological 
Miscellany,'  voL  iii.)  that  we  are  indebted  for  pointing  out  distin- 
guishing characters  for  the  subdivisions  of  the  very  extensive  Linnaean 
genus.  By  this  author  the  Tenthredinidce  are  divided  chiefly  according 
to  the  structure  of  the  antennce,  and  the  cells  inclosed  by  the  nervures 
of  the  wings.  The  first  section,  according  to  Dr.  Leach,  contains  those 
species  which  have  the  antennae  short  and  clubbed  at  the  extremity 
and  the  third  joint  long;  the  superior  wings  with  two  marginal  and 
three  submarginal  cells.  It  includes  the  genera  Cimbex,  Trichiosoma, 
Clavellaria,  Zarea,  Abia,  &c 


The  species  of  the  second  section  have  the  antennao  of  moderate 
length,  filiform,  and  composed  of  three  joints  ;  the  last  joint  long, 
slightly  thickened  at  the  extremity,  and  in  the  males  ciliated,  and 
sometimes  forked.  It  contains  the  ge  nera  Ilyloloma  and  Hchivxxrut. 
The  characters  of  the  third  section  are  : — Antennao  short,  with  nine  or 
ten  joints,  increasing  in  thickness  in  tho  middle,  but  ending  in  a  point ; 
the  third  joint  longer  than  the  fourth  ;  body  short  and  increasing  in 
thickness  towards  tho  apex.    Ucnera  :  Mcssa,  Selandria,  and  I'enusa. 

Section  4. — Antennae  composed  of  nine  joints,  moderately  long ; 
body  moderately  long ;  upper  wings  with  two  marginal  cell*.  To  this 
section  belongs  the  genus  Tenthredo  as  at  present  restricted  ;  it  is 
distinguished  by  the  upper  wings  having  four  submarginal  cells,  and 
the  antennae  with  tho  third  and  fourth  joints  of  equal  length.  The 
genus  Allantus  differs  only  from  Tenthredo  in  having  the  third  joint 
of  the  antennae  longer  than  the  fourth.  The  Allantus  scrophularun  is 
a  very  common  species  in  this  country,  and  is  found  on  the  Scroptiu- 
larice,  on  the  leaves  of  which  its  larvao  feed.  The  perfect  insect  some- 
what resembles  a  wasp,  but  is  of  a  rather  more  slender  form ;  it  is 
black,  and  has  the  body  adorned  with  yellow  rings ;  the  legs  (with  the 
exception  of  the  thighs)  and  antennae  are  also  yellow.  The  larva, 
which  is  provided  with  twenty-two  feet,  is  white  and  has  black  dote, 
and  the  head  is  black.  When  touched  it  rolls  itself  up  in  a  spiral 
manner,  as  indeed  do  the  larvae  of  other  Tenthredinidce. 

Section  5. — Superior  wings  with  but  one  marginal  cell ;  body  short, 
narrower  at  the  extremity  in  the  males;  antennae  simple,  nine-jointed, 
slightly  ciliated,  increasing  in  thickness  in  the  middle,  and  decreasing 
at  the  extremity.  This  section  contains  the  genera  Crasus,  Nematus,  and 
Cladius,  examples  of  each  of  which  are  found  in  this  couutry. 

Section  6. — Antenna  with  numerous  joint3  ;  body  rather  depressed; 
wings  with  two  marginal  and  four  submargin.il  cells.  British  genera 
Tarpa,  Lyda,  and  Lophyrus.  The  larvae  of  the  species  of  Lophyrus 
live  in  society,  more  particularly  on  the  pines,  and  are  said  to  be  very 
injurious  to  the  young  plants.  The  species  of  this  genus  are  very 
rare  in  England.  The  antennae  are  serrated  in  females,  aud  in  the 
males  they  are  provided  with  a  double  series  of  denticulationa. 

TENUIPE'DES.  [Malacology.] 

TEN UIKOSTB.ES,  a  family  of  Birds  belonging  to  the  order  Inscs- 
sores.  Cuvier  makes  the  Tenuirostres  the  fourth  family  of  his  Passeraux, 
placing  it  between  the  Conirostres  and  the  Syndactyles,  and  com- 
prising under  it  the  genera  Sitta,  Linn,  (with  the  sub-genera  Xenops, 
111. ;  Anabates,  Temm. ;  and  Synalla.cis,  Vieill.) ;  Certhia,  Linn,  (with 
the  sub-genera  Certhia,  Cuv. ;  Dendrocolaptes,  Herm. ;  Tichodroma, 
111. ;  Nectarinia,  111. ;  Dicceum,  Cuv. ;  Melithreptus,  Vieill. ;  Cinnyris, 
Cuv. ;  and  Arachnathera,  Temm.) ;  Trochilus,  Linn,  (dividing  the  genus 
into  the  Humming-Birds  properly  so  called,  or  Colibris  Trochilus, 
Lace'p. ;  and  the  Oiseaux  Mouches,  or  Fly-Birds,  Orthorliynchus,  Lacdp.); 
Upupa,  Linn,  (with  the  sub-genera  Fregilus,  Cuv. ;  the  Hoopoes  properly 
so  called ;  Upwpa ;  Promerops  ;  and  Epimachus). 

Mr.  Swainson  includes  the  following  families  under  this  tribe  : — 
Meliphagidce  ;  Cinnyridcz;  Trochilidce  (Humming-Birds) ;  Promeropidie 
(Hoopoes) ;  and  Paradisiadce  [Birds  of  Paradise]. 

The  Tenuirostres  are  placed  by  this  author  between  the  Scansores 
and  the  Fissirostres. 

M.  Lesson  makes  the  tribe  Tenuirostres  (which  he  arranges  between 
the  Latirostres  and  the  Syndactyles)  consist  of  the  following  families 
aud  genera : — 

1.  Promcropidce. 
Genera  : — Upupa  ;  Promerops. 

2.  Certhiadcv. 

Genera:  —  Certhia;  Tichodroma;  Dendrocolaptes;  Climacteris  ; 
Famarius;  Ccereba;  Dicceum. 

3.  Pkilcdonidce. 

Genera  :—Drepanis  ;  Cinnyris;  Pomatorhinus  ;  Prinia;  Ortholomus; 
Myzomcla  ;  Myzantha;  Anlhochcera;  Tropidorhynchus ;  Mellisuga. 
4.  Trochilidce. 
Genera : — Polytmus,  Briss. ;  Ornismya,  Less. 

In  Mr.  G.  R.  Gray's  '  List  of  the  Genera  of  Birds'  (2nd  edit.,  1841), 
tho  Tenuirostres  stand  as  the  second  tribe  of  Inscssorcs,  between  the 
Fissirostres  and  the  Dentirostres,  and  comprise  the  following  families, 
sub-families,  and  genera  : — 

1.  Upupidx.  2.  Nectarinidce.  [CiNNYErD^]  3.  Trochilidce.  4.  Meli- 
phagidce. 

TEPHRODORNIS  (Swainson),  a  genus  of  Drongo  Shrikes,  Dicrurince. 
[Laniad.£.]    The  accompanying  cut  represents  the  bill  in  this  genus. 


Bill  of  Tephrodortiis.  (Swaiuson.) 
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TEPHROITE. 
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TEPHROITE.  L*^  Supplement.] 

TEPHRO'SIA  (from  re<ppds,  ash-coloured),  the  name  of  a  genus  of 
Plants  belonging  to  the  Papilionaceous  division  of  the  order  Leguminosce. 
The  genus  consists  of  shrubs  or  herbs,  with  usually  unequally  pinnated 
leaves,  and  lanceolate  or  subulate  Btipules  distinct  from  the  petiole. 
The  flowers  are  white  or  purplish,  arranged  in  racemes  which  are 
mostly  axillary ;  the  calyx  is  without  bracts,  5-toothed,  nearly  equal ; 
vexillum  of  corolla  large,  silky  outside,  and  reflexed  in  a  spreading 
manner ;  wings  adherent  to  the  keel ;  stamens  separate  or  united  in 
one  or  two  parcels ;  legume  mostly  sessile,  linear,  compressed,  many- 
seeded,  with  the  valves  flat ;  seeds  compressed.  This  genus  at  present 
includes  84  species,  but  it  is  probable  that  a  more  accurate  investigation 
will  result  in  making  several  genera  of  the  present  one.  The  American 
and  Asiatic  species  are  in  some  measure  distinguished  by  their  pro- 
perties. In  the  former  a  narcotic  poison  is  more  frequently  secreted ; 
in  the  latter  a  colouring  matter. 

T.  toxicaria,  the  Poison  Tephrosia,  is  a  half-shrubby  erect  plant, 
with  18  to  20  pairs  of  oblong-lanceolate  obtuse  leaflets,  pubescent  on 
the  upper  surface,  silky  beneath  ;  legumes  linear,  velvety,  mucronate. 
This  plant  is  a  native  of  the  West  Indies  and  of  Guyana,  and  is  said 
by  Tussac  to  have  been  first  brought  from  Africa.  The  whole  plaut 
affords  a  narcotic  poison,  and  if  the  leaves  are  taken  and  pounded,  and 
then  thrown  into  water  where  there  are  fish,  they  become  intoxicated, 
and  losing  all  power  over  their  muscles,  they  float  about  as  if  dead, 
and  may  be  easily  caught.  If  placed  in  fresh  water,  or  the  fresh  water 
be  allowed  to  come  in  contact  with  them  as  in  a  stream,  the  fish  soon 
recover  :  it  is  however  generally  fatal  to  the  smaller  fish. 

T.  Viryiniana  is  found  in  woods,  on  dry  and  sandy  soils,  in  North 
America  from  Canada  to  Florida.  It  is  considered  in  America  a 
powerful  vermifuge.  Several  other  species  of  Tephrosia  are  found  in 
North  America. 

T.  emarginata,  a  native  of  South  America,  possesses  the  same 
properties  as  the  T.  toxicaria,  and  is  also  used  for  the  purpose  of 
poisoning  fish. 

T.  tinctoria,  the  Ceylon  Indigo,  is  a  shrubby  glabrous  plant  with  5 
pairs  of  leaflets,  silky  and  villous  beneath ;  flowers  purple  or  flesh- 
coloured,  seated  on  axillary  peduncles ;  straight  pendulous  legumes. 
This  plant  is  a  native  of  Ceylon,  where  it  is  called  Anil.  Its  tissue 
yields  a  blue  colouring-matter,  which  has  the  same  properties  as  the 
indigo,  and  is  used  in  Ceylon  for  the  same  purposes.  There  are  other 
plants  used  in  Ceylon  for  dyeing  also  called  Anil. 

T.  piscatoria,  the  Fisher's  Tephrosia,  contains  the  narcotic  principle 
of  the  genus,  and  is  used  in  the  East  Indies  for  the  same  purposes  as 
T.  toxicaria  is  in  the  West  Indies. 

T.  Apollinea  is  shrubby,  and  covered  with  a  close  pubescence ;  the 
leaflets  are  silky  beneath,  and  in  2  or  3  pairs ;  the  legume  is  6-  or  7- 
seeded.  and  rather  pubescent.  It  is  a  native  of  Egypt,  and  yields  a 
blue  colouring-matter,  which  is  used  in  dyeing. 

T.  Senna,  Buga  Senna,  is  a  glabrous  shrub,  with  leaves  having  6 
pairs  of  leaflets,  and  the  legumes  and  calyxes  covered  with  pubescence. 
It  grows  on  the  banks  of  the  river  Cauca,  near  Buga,  in  Popayan.  Its 
leaves  have  a  purgative  quality  like  senna,  and  are  used  by  the  natives 
for  the  same  purposes  as  that  plant  is  used. 

TERATI'CHTHYS,  a  Fossil  Fish. 

TEREBELLA.  [Annelida.] 

TEREBELLA'RIA,  a  genus  of  Polypiaria,  included  by  De  Blainville 
in  the  family  of  MMeporcea. 

TEREBELLUM,  a  genus  of  Mollusca,  placed  by  Cuvier  among  his 
Pectinibranchiate  Gasteropods,  between  Ovula  and  Valuta ;  by  De 
Blainville  among  his  Angyoslomata,  between  Conus  and  Oliva ;  and 
by  Rang  between  Mitra  and  Ancillaria. 

The  fossil  Terebellum  convolutum  is  the  type  of  Montfort's  genus 
Seraphs. 

T.  subulatum,  a  native  of  the  East  Imlies,  may  be  taken  as  an 
example  of  the  recent  species,  and  T.  convolutum  of  the  fossil  forms. 


Terebd'nm  subulatum. 


Terebellum  convolutum.    (Genus  Serapht  of  Montfort.) 

The  fossil  species  appear  to  belong  to  the  tertiary  formation,  Eocene 
period  of  Lyell  (Grignon,  &c). 

TEREBINTA'CEiE,  a  natural  order  of  Dicotyledonous  Plants  con- 
stituted  by  Jussieu,  and  adopted  by  De  Candolle,  Arnott,  Don,  and 
other  writers  on  systematic  botany.  Brown  has  however  divided 
it  into  five  orders.    [AnacardiacE/E  ;  Borsebace2E ;  ConnabacKjE  ; 

SPONDIACE.E  ;  AMYRIDACEiE.] 

TE'REBRA.  [Entomostomata.] 

TEREBRA'LIA,  a  sub-genus  of  Cerithium.    [Entomostomata.  1 
TEREBRA'TULA.  [Brachiopoda.] 

TEREDI'NA,a  genus  of  Mollusca  belonging  to  the  family  Tubicolidce 
of  Lamarck,  and  to  the  Aclesmacea  of  De  Blainville. 

This  genus  is  fossil  only.  Lamarck  places  it  between  Seplaria  and 
Teredo  ;  Cuvier  between  FUtulana  and  Clavagclla. 

Mr.  Swainson  arranges  it  in  his  family  Pholadidas,  and  makes  it  a 
sub-genus  of  Teredo. 

Dr.  J.  E.  Gray  places  the  Teredina  among  the  Pholadidce,  between 
Jouannetia  and  Teredo.    [Fistulana;  Clavaqella.] 


Teredina  personala.    (Conrtagnon,  &o.) 
a,  tube  -with  valves  ;  b,  the  other  termination  of  the  tube  ;  e,  acccjsory  valve ; 
d,  valves  with  accessory  valve  in  its  place.    (G.  B.  Sowerby.) 

TEREDO.  [PHOLADID2E.] 

TE'RGIPES.  [Nudibranchiata.] 
TERMES.  [Termitina.] 

TERMINA'LIA  (from  'terminus'),  is  the  name  of  a  genus  of  Plants 
belonging  to  the  natural  order  Combrttacem.  The  species  of  this  genus 
consist  of  trees  and  shrubs,  with  alternate  leaves,  which  are  usually 
crowded  together  at  the  ends  of  the  branches.     The  flowers  are 
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(It  nt.it.ute  of  petals,  and  aro  disposed  in  HpikoH,  which  aro  racemose  find 
pnnicled  ;  i"  the  lower  part  of  the  spikos  thoy  contain  both  Btamons 
and  pistils,  but  in  tho  upper  part  they  contain  only  stamens ;  the 
limb  of  the  calyx  is  campanulate,  5-cleft,  with  acute  lobes ;  the 
stamens  aro  1 0  in  number,  arranged  in  two  series,  and  are  longer  than 
tho  calyx  ;  the  ovary  contains  two  ovules;  tho  stylo  is  acute,  and  tho 
fruit  is  drupaceous,  containing  only  one  seed.  All  tho  specios  are 
inhabitants  of  tho  tropical  parts  of  Asia  and  America.  Thoy  are 
numerous,  and  many  of  them  are  used  in  medicine  and  tho  arts. 

T.  anr/ustifolia.  Tho  loaves  are  linear-lanceolate,  very  thin  at  both 
ends,  pubescent  beneath  ;  the  petioles  are  also  pubescent,  and  have 
two  glands  at  their  apex.  This  tree  is  a  native  of  tho  East  Indies, 
and  was  formerly  called  Terminalia  Benzoin,  as  it  yields  on  tapping  a 
gum-resin  very  similar  to  benzoin,  and  possessing  the  same  properties. 

T.  vernix  is  a  native  of  the  Moluccas,  and  abounds  in  a  resinous 
juice,  which  is  collected  by  the  iuhabitants,  and  used  in  the  natural 
state  as  a  varnish.    It  is  also  used  for  the  same  purpose  in  China. 

T.  Catappa  has  obovate  leaves,  tapering  to  the  base,  pubescent 
beneath,  and  glands  on  the  under  sides  of  the  midrib.  It  is  originally 
a  native  of  the  East  Indies,  but  has  now  become  naturalised  in  the 
West  India  Islands.  Some  botanists  have  described  the  West  India 
species  as  distinct  from  the  Asiatic,  but  there  is  no  good  distinctive 
character.  The  drupaceous  fruit  of  this  tree  is  about  3  inches  long, 
and  contains  a  large  seed,  which  is  eaten,  and  also  yields  an  oil,  in 
tho  same  manner  as  the  almond.  This  tree,  on  account  of  its  thick 
foliage,  is  much  planted  in  the  tropics  for  the  purpose  of  forming 
avenues  near  houses.  Tho  bark  and  leaves  yield  a  black  pigment. 
Indian  ink  is  manufactured  from  the  juice  of  this  tree. 

T.  glabrata  very  much  resembles  the  last,  but  the  leaves  are  glabrous 
beneath  and  small.  It  is  a  native  of  the  Society  and  Friendly  Islands. 

T.  Bellerica  is  a  native  of  the  East  Indies,  and  tho  fruit  is  reputed 
to  possess  tonic,  astringent,  and  attenuant  properties. 

T.  Chebula  is  also  an  East  Indian  species.  It  is  distinguished  from 
the  last  by  possessing  opposite  leaves  which  are  pubescent  beneath. 
The  fruit  of  this  species  is  more  astringent  than  the  last,  and  is  used 
for  the  purposes  of  dyeing.  A  durable  ink  is  made  by  mixing  the 
salts  of  iron  with  an  infusion  of  the  outer  rind  of  the  fruit.  Both 
this  species  and  the  last  are  subject  to  the  attacks  of  insects  producing 
gall-nuts.  These  galls  possess  the  astringent  principle  in  abundance, 
and  are  also  used  for  dyeing.  They  are  called  Cadaoay  by  the 
Tamuls. 

TERMITI'NjE,  a  section  of  Neuropterous  Insects,  in  which  Latreille 
includes  the  genera  Mantispa,  Raphidia,  Termes,  and  Psocus.  These 
genera  however  are  usually  regarded  as  constituting  three  distinct 
families,  and  will  be  here  treated  as  such,  commencing  with  the 
Raphidiidce  of  Leach,  which  contains  the  two  first-mentioned  genera. 
The  insects  of  this  family  have  the  antennae  slender  and  composed  of 
more  than  10  joints;  the  tarsi  have  from  3  to  5  joints;  the  wings  are 
nearly  equal  in  size  and  have  numerous  nervures  inclosing  small  poly- 
gonal cells  ;  the  prothorax  is  long  and  slender. 

Mantispa  is  at  once  distinguished  by  the  peculiar  structure  of  the 
anterior  pair  of  legs,  which  are  large,  have  the  tibia  broad  and  com- 
pressed, and  provided  beneath  with  spines ;  the  joints  of  the  tarsi 
are  indistinct,  and  also  furnished  beneath  with  spines;  the  tarsi  of  the 
other  four  legs  are  distinctly  5-jointed.  The  antennas  are  short,  about 
equal  to  the  head  in  length,  and  slender.  The  prothorax  is  elongated, 
slender,  and  broadest  in  front.  The  wings,  when  at  rest,  meet  over 
the  abdomen. 

M,  pagana,  Fabricius,  is  rather  less  than  three-quarters  of  an  inch 
in  length,  and  of  a  brownish-yellow  colour ;  the  wings  are  transparent, 
the  superior  pair  have  the  upper  margin  yellow.  It  is  found  in  France 
and  Germany. 

In  Brazil  aro  species  closely  allied  to  Mantispa,  which  differ  in 
having  the  antenna?  as  long  as  the  body ;  the  wings  are  nearly  hori- 
zontal ;  the  body  is  depressed  and  terminated  by  two  little  appendices. 
They  form  the  genus  Hoplopkora  of  Perty. 

Raphidia. — The  body  is  rather  slender ;  the  prothorax  is  long  and 
almost  cylindrical ;  the  head  broad  and  somewhat  depressed  ;  the  eyes 
prominent ;  the  antennae  are  as  long  as  the  head  and  thorax,  and  com- 
posed of  about  37  joints.  The  abdomen  is  terminated  in  the  female 
by  a  long  ovipositor.  The  legs  are  slender,  of  moderate  length,  and 
the  tarsi  are  4-jointed. 

R.  ophiopsis  is  not  an  uncommon  insect  in  this  country.  It  is 
rather  more  than  one-third  of  an  inch  in  length,  and  the  expanded 
wings  measure  two-thirds  of  an  inch  ;  the  head  and  body  are  black, 
the  antennae  and  legs  are  yellow,  and  the  wings  are  transparent. 

The  larva  of  this  insect  lives  in  the  bark  of  trees,  and  is  said  to  prey 
upon  other  insects.  It  is  exceedingly  active  in  its  motions,  which  are 
somewhat  like  those  of  a  snake.  The  body  is  soft,  long,  and  slender, 
of  a  brown  colour,  striped,  and  variegated  with  yellow  ;  the  head  and 
prothorax  aro  corneous,  and  of  a  black  colour.  In  the  pupa  all  the 
parts  of  a  perfect  insect  are  distinct,  being  enveloped  in  a  thin 
membrane. 

Termitidcs. — This  family  is  distinguished  by  the  following  cha- 
racters :— Wings  with  few  transverse  nervures,  folding  horizontally  ; 
tarsi  4-jointed ;  antennae  short  and  moniliform  ;  body  depressed. 

Termes  has  the  head  large  and  rounded,  and,  besides  the  ordinary 
compound  eyes,  it  has  three  ocelli,  or  simple  eyes,  situated  on  the 
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upper  surface;  tho  antennas  are  us  long  as  the  head  and  thorax, 
inserted  in  front  of  the  eyes,  and  composed  of  about  1 H  joint).  Tho 
abdomen  is  terminated  by  two  small  jointed  appendage*. 

The  Termites,  or  Wliito  Ants,  as  they  are  often  called  (though  they 
havo  little  affinity  with  tho  true  Ants),  aro  chiefly  confined  to  thu 
tropics  ;  some  few  species  however  extend  into  the  tornperato  region*. 
Like  tho  Bees,  Wasps,  and  Ants,  which  live  in  society,  the  Termites 
aro  composed  of  three  kinds  of  individuals — males,  females,  and  what 
are  termed  neuters  or  workers.  Their  ravages  in  the  wanner  parti  of 
the  globe  are  well  known.  They  unite  in  societies  composod  each  of 
an  immense  number  of  individuals,  living  in  the  ground  and  in  treeH, 
and  often  attacking  the  wood-work  of  houses,  in  which  they  form 
innumerable  gallcrieB,  all  of  which  lead  to  a  central  point.  In  funning 
these  galleries  thoy  avoid  piercing  tho  surface  of  the  wood-work,  arid 
hence  it  appears  sound  when  the  slightest  touch  is  sometimes  sufficient 
to  cause  it  to  fall  to  pieces. 

The  Termites  sometimes  erect  their  domiciles  on  the  ground,  in  the 
form  of  pyramids  or  cones,  sometimes  with  a  roof,  and  these  nests  are 
often  very  numerous,  and  resemble  the  huts  of  savages. 

The  larvae  nearly  resemble  the  perfect  insect,  excepting  that  they 
possess  no  wings.  The  pupao  have  rudimentary  wings.  Tho  neuters 
differ  from  the  males  and  females  in  possessing  no  wings,  in  having 
the  body  stouter,  the  head  much  longer,  and  provided  with  long  jaw* 
crossing  at  the  extremity.  They  are  said  to  defend  the  nests,  and, 
stationing  themselves  near  the  outer  surface,  they  are  the  first  to 
make  their  appearance  when  their  habitation  is  disturbed.  They 
will  attack  the  party  molesting  them,  and  bite  with  considerable 
strength. 

The  negroes  and  Hottentots  consider  these  insects  a  great  delicacy. 
They  are  destroyed  with  quick-lime,  or  more  readily  with  arsenic, 
which  is  thrown  into  their  habitations. 

The  PsocidcB  are  very  small  insects,  haviug  soft  and  swollen  bodies  ; 
the  head  is  very  large,  nearly  trigonal,  and  provided  with  three  ocelli 
on  the  upper  surface;  the  wings  when  folded  meet  at  an  angle  above 
the  abdomen,  and  are  sparingly  provided  with  nervures ;  the  antennae 
are  setaceous,  and  composed  of  about  10  joints;  the  tarsi  are  short, 
and  usually  2-jointed.  They  are  very  active  in  their  motions,  and  live 
in  the  bark  of  old  trees  and  in  dwelling-houses.  Nearly  40  species  are 
said  to  be  found  in  this  country. 

TERNS.  [Sternid^.] 

TERNSTROMIA'CE^E,  Theads,  a  natural  order  of  Polypetalous  Exo- 
genous Plants.  It  consists  of  trees  or  shrubs  with  alternate  coriaceous 
leaves,  without  stipules,  mostly  undivided,  and  sometimes  with  pellucid 
dots.  The  flowers  are  generally  white  in  colour,  sometimes  pink  or  red, 
and  are  arranged  in  axillary  or  terminal  peduncles,  articulated  at  the 
base.  The  calyx  is  composed  of  5  or  7  sepals,  imbricated  in  aestivation, 
the  innermost  the  largest ;  petals  5,  6,  or  9,  often  combined  at  the  base ; 
stamens  indefinite,  with  monadelphous  or  polyadelphous  filaments, 
and  versatile  or  adnate  anthers;  ovary  superior;  capsule  2-7 -celled; 
seeds  few,  attached  to  a  central  axis,  with  little  or  no  albumen,  and 
a  straight  embryo,  the  cotyledons  of  which  are  very  large,  and  often 
filled  with  oil.  This  order  includes  the  Thcacece  of  Mirbel  and  the 
CamelliecB  of  De  Candolle.  Their  closest  affinity  is  with  the  order 
Guttiferce,  from  which  they  differ  in  their  alternate  leaves;  in  the 
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Then  Boltea. 

1,  branch  with  flowers  and  leaves;  2,  superior  c-Tary  with  trifld  stigma; 
3,  fruit  entire;  4,  capsule  dehisceut. 
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parts  of  their  flowers  being  5  and  its  multiples ;  in  the  calyx  being 

distinct  from  the  corolla ;  in  their  twisted  aestivation,  and  iu  their 
thin  iuadherent  cotyledons.  They  have  also  relations  with  HyptrieOr 
ccce  and  Marcgraaviacece.  The  plants  of  this  order  are  principally 
inhabitants  of  Asia  and  America;  one  species  only  is  a  native  of 
Africa.    [Thea ;  Camellia;  Cochlospermom.] 

TERRAPE'NE,  or  TERA.PIN.  [Chelonia.] 

TERRICOLA.  [Annelida.] 

TERRIER  (Oanis  familiaris  Terrarius),  a  variety  of  the  Dog 
remarkable  for  the  eagerness  and  courage  with  which  it  goes  to  earth, 
and  attacks  all  those  quadrupeds  which  come  under  the  gamekeeper's 
denomination  of  Vermin,  from  the  Fox  to  the  Rat. 

The  breed  of  Terriers  recommended  in  the  old  times  when  the 
huntsman  went  on  foot,  was  from  a  Beagle  and  Mongrel  Mastiff,  or 
from  any  small  thick -skinned  dog  that  had  courage.  Thu3  the  coat 
and  courage  were  supposed  to  come  from  the  Cur,  and  th<  giving 
tongue  from  the  Beagle.  The  time  for  entering  the  young  terriers  at 
a  fox  or  badger  was  when  their  age  was  ten  or  twelve  months,  with 
an  old  terrier  to  lead  them  on.  When  entered  at  a  fox,  and  the  old 
one  was  taken,  the  young  terriers  were  set  to  attack  the  cubs  unas- 
sisted, and  when  they  killed  them,  both  young  and  old  terriers  were 
rewarded  with  the  blood  and  livers  fried  with  cheese,  with  fox's  or 
badger's  grease :  at  the  same  time  the  dogs  were  shown  the  heads 
aud  skins  to  encourage  them.  There  were  other  ceremonies  recom- 
mended, too  cruel  to  be  repeated,  and  which  could  have  been  of  little 
or  no  service.  Honest  Daudie  Dinmont's  mode  of  entering  his  Pepper 
and  Mustard  generations  is  as  good  as  can  bo  practised. 

A  cross  of  tlio  Terrier  with  the  Bull-Dog  for  the  purposes  of  badger- 
baiting,  &c.,  was  at  one  time  much  iu  vogue.  Of  this  breed  was  the 
celebrated  dog  Billy,  famous  for  the  destruction  of  rats.  He  was 
often  turned  into  a  room  with  100  of  those  animals,  and  ho  frequently 
killed  every  one  of  them  iu  less  than  seven  minutes. 

TERTIARY  STRATA,  the  title  given  by  almost  universal  consent 
of  geologists  to  the  uppermost  great  group  of  strata.  Previous  to  the 
publication  of  the  '  Essay  on  the  Geology  of  the  Basin  of  Paris,'  by 
Messrs.  Cuvier  and  Brongniart,  in  1810,  but  little  attention  had  been 
awakened  to  this  great  mass  of  deposits,  though  the  familiar  use  of 
the  terms  primary  and  secondary,  and  the  acknowledged  dissimilitude 
between  the  latest  of  these  strata  and  modern  accumulations  from 
water,  in  respect  of  mineral  aggregation  and  organic  exuviae,  seemed 
to  be  prophetic  of  the  discovery  of  a  newer  type  more  in  harmony 
with  existing  nature. 

The  extent  to  which,  over  great  tracts  in  all  quarters  of  the  globe, 
this  type  has  been  found  to  prevail,  is  exceedingly  great :  most  of  the 
capital  cities  of  Europe  are  built  upon  tertiary  strata ;  many  of  the 
broadest  plains  and  widest  valleys  in  the  New  and  the  Old  World  are 
nothing  but  the  dried  beds  of  seas  and  lakes  of  the  tertiary  period : 
and  some  considerable  mountain  ranges  bear  on  their  high  summits, 
and  still  more  abundantly  on  their  flanks,  portions  of  the  shelly 
tertiary  strata  which  were  uplifted  from  their  original  horizontality 
and  subjected  to  the  convulsive  movements  of  which  the  mountain 
ranges  are  the  result.  In  almost  every  part  of  the  globe  strata  of  this 
tertiary  series  prevail,  aud  yield  astonishing  numbers  of  shells,  corals, 
Crustacea,  and  other  remains  of  marine,  fresh-water,  and  terrestrial 
Jnvertebrata,  and  more  locally  abundant  layers  of  fishes,  and  rich 
deposits  of  bones  of  Mammalia,  &c.  Possessing  so  many  attractions, 
and  affording  such  unusual  facilities  for  study,  the  tertiary  strata  of 
Italy,  France,  England,  Northern  Europe,  the  eastern  states  of  North 
America,  the  great  tracts  of  Brazil,  Patagonia,  &c,  have  been  the 
theatre  of  great  and  laborious  investigations,  which  have  brought 
forward  our  knowledge  of  these  deposits  to  at  least  an  equal  advance 
with  that  of  the  older  strata. 

More  than  this  can  hardly  be  said  with  justice ;  for  though,  in 
consequence  of  the  great  similitude  between  the  agencies  concerned 
in  producing  modern  accumulations  of  sediments  and  organic  exuviae, 
and  those  which  produced  the  tertiary  strata,  the  miuute  history  of 
particular  portions  of  these  is  almost  completely  known,  their  general 
history  is  imperfectly  comprehended,  because  the  original  formation 
of  those  strata  was  performed  under  as  great  a  variety  of  local  con- 
ditions as  the  accumulations  of  sands  and  shells  on  the  actual  sea-bed, 
and  because,  since  their  production  and  elevation  from  seas  or  lakes 
to  form  dry  land,  they  have,  from  their  surface  position  and  inferior 
induration,  been  more  subject  to  superficial  waste  and  destruction 
than  the  older,  more  sheltered,  and  more  consolidated  strata.  The 
incompleteness  of  our  knowledge  of  the  general  history  of  the  tertiary 
strata  is  evident  by  the  incompleteness  of  the  classification  which 
represents  that  history,  and  on  this  point,  the  only  one  which  it  appears 
necessary  here  to  discuss,  we  shall  offer  a  few  remarks.  Among  the 
primary  and  secondary  strata  [Geologt]  subdivisions  corresponding 
to  successive  times  of  production  have  been  found  practicable  and 
definable,  and  traceable  over  immense  areas  by  means  of  a  combina- 
tion of  mineral,  structural,  and  organic  characters.  Limestones  of 
certain  kinds,  as  chalk,  oolite,  magnesian-limestone,  accompanied  with 
green,  brown,  or  red  arenaceous  and  argillaceous  beds,  and  holding 
Spalangi,  Apiocrinites,  or  Palwonisci,  mark  and  distinguish  cretaceous, 
oolitic,  aud  magnesian  formations  and  systems  of  secondary  strata 
corresponding  to  the  carboniferous  and  other  older  systems  of  rocks. 
This  has  not  been  found  so  practicable  in  regard  to  the  tertiary  strata, 


TERTIARY  STRATA.  1044 


which,  though  presenting  many  different  sorts  of  strata,  offer  in  tho 
manner  of  combination  amongst  these  too  many  general  analogies, 
and  too  much  of  local  difference,  to  be  conveniently  ranged  into 
formations  or  systems  having  more  than  a  local  value,  by  means  of 
mineral  and  structural  characters. 

Some  assistance  towards  the  desired  classification  appeared  to  be 
furnished  by  the  alternation  of  marine  and  fresh-water  sediments,  as 
in  the  Isle  of  Wight,  and  iu  the  Basin  of  Paris,  and  hence  the  titles  of 
Upper  aud  Lower  Marine,  Upper  and  Lower  Freshwater  Deposits 
acquired  a  considerable  application.  But  the  most  successful  and 
probably  best-founded  classification  of  tertiary  strata  rests  upon  a 
study  of  their  organic  contents. 

It  has  been  long  remarked  that  in  those  strata,  wherever  they 
occur,  the  forms  of  animal  and  vegetable  life  make  a  near  approach, 
even  specifically,  to  living  types.  By  careful  examination,  a  certain 
number  of  species  have  been  found  in  tertiary  strata  actually  identical 
with  or  undistinguishable  from  living  objects.  The  proportion  in 
which  these  still  living  species  are  mixed  with  now  extinct  (or 
believed  to  be  extinct)  forms  varies,  so  that  in  Sicily  tertiary  beds 
occur  with  above  00  per  cent,  of  still  living  species  of  shells,  but  in 
the  basins  of  London  and  Paris  others  are  found  containing  only 
about  5  per  cent. 

There  are  reasons  independent  of  these  proportions,  which  leave  no 
doubt  that  the  strata  near  London  and  Paris,  which  contain  only 
5  per  cent,  of  living  forms,  are  among  the  oldest  of  tertiary  beds  ; 
while  the  Sicilian  beds,  which  contain  only  about  5  per  cent,  of  extinct 
species,  are  among  the  most  recent. 

Views  of  this  kind  generalised  lead  to  a  speculation  which  is 
strongly  confirmed  by  the  general  current  of  geological  discovery, 
that  the  relative  antiquity  of  tertiary  strata  may  be  judged  of  by  the 
relative  proportion  of  extinct  species  of  shells  which  are  found  in 
them.  On  this  postulate  M.  Deshayes  and  Sir  Charles  Lyell  have 
founded  the  most  prevalent  modern  classification  of  tertiary  strata, 
which  may  be  thus  briefly  sketched  : — 

Recent  Period. 

Newer  Pleiocene  Period,  the  strata  containing  not  above  10  extinct 
species  in  100. 

Older  Pleiocene  Period,  the  strata  containing  about  50  or  60  extinct 
species  in  100. 

Meiocene  Period,  the  strata  containing  about  80  extinct  species 
in  100. 

Eocene  Period,  the  strata  containing  about  95  extinct  species  in  100. 
Secondary  Period. 

(These  terms  are  taken  from  the  Greek  icaivds,  recent,  combined  with 
ir\da>v,  more,  /u«iW,  less,  and  ^wr,  the  dawn). 

The  principle  of  per  centage  employed  by  Sir  Charles  Lyell  in  this 
classification  should  not  be  strongly  objected  to  on  account  of  its 
rigorous  numerical  results  being  sometimes  found  locally  inapplicable. 
It  is  impossible  that  this  should  be  otherwise,  for  the  numerical 
proportions  of  organic  life  must  always  vary  in  proportion  to  local 
conditions  as  well  as  to  the  general  succession  of  physical  influences  ; 
but  that  the  great  cause  of  the  systematic  variations  of  the  forms  of 
plants  and  animals  in  successive  geological  periods,  whether  primary, 
secondary,  or  tertiary,  is  the  successive  and  systematic  change  of 
physical  circumstances  influential  on  organic  life,  appears  amply 
proved.  There  appears  no  good  reason  to  doubt  that  the  variations 
of  individual  organisations,  and  the  numerical  proportions  of  their 
combinations,  are  in  harmony  with  and  indicative  of  the  successive 
physical  conditions  when  they  lived,  and  consequently  of  the  successive 
periods  to  which  these  physical  conditions  belonged.  The  comparison 
of  individual  fossil  and  living  forms  is  merely  one  mode,  and  that  not 
the  most  general  or  important,  of  manifesting  the  numerical  con- 
stants of  organic  life  of  the  several  geological  periods.  By  some  other 
less  obvious  arithmetical  processes,  the  relative  analogies  of  ancient 
and  modern  nature  may  be  made  to  appear  numerically,  independent 
of  any  such  specific  comparisons,  and  without  limitation  of  geological 
age  or  geographical  region.  This  has  been  attempted  in  regard  to 
the  Palaeozoic  fossils  generally,  and  to  the  fossils  of  Devonshire  specially, 
aud  the  result  affords  remarkable  encouragement  to  the  application  of 
rigorous  calculations  based  on  exact  data  representing  the  numbers  of 
distinctly  recognisable  forms  of  different  groups  of  organic  remains, 
whether  these  be  of  living  or  extinct  tribes. 

We  have  only  further  to  remark,  that  the  tertiary  strata  are  far  more 
distinctly  defined  and  separated  from  the  uppermost  secondary  strata 
than  from  the  recent  deposits  of  water.  Iu  fact  the  most  natural 
classification  of  tertiary  volcanic  products,  tertiary  strata,  and  tertiary 
organic  remains,  is  with  the  living  creation.  In  tertiary  strata  the 
phenomena  of  mineral  accumulation  seem  to  be  such  as  are  witnessed 
in  daily  operation  :  they  contain  marine,  littoral,  and  pelagic  deposits ; 
testuary  and  fluviatile  sediments ;  lacustrine  beds  hardly  distinguish- 
able from  such  as  are  now  in  progress.  In  these  sediments  occur 
remains  of  a  system  of  terrestrial  and  aquatic  life  as  complete  (if 
we  except  reasoning  man)  as  that  now  in  activity ;  and  if  the  absence 
of  man,  and  the  animals  which  seem  to  be  associated  with  him  for  his 
comfort  and  advantage  in  the  actual  creation,  be  thought  a  sufficient 
reason  to  remove  from  historic  time  the  account  of  tertiary  deposits, 
and  to  justify  the  adoption  of  a  distinct  quaternary  or  modern  period 
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in  geological  classifications,  it  is  not  tho  less  true  that  tho  geological 
date  of  the  epoch  of  this  period,  the  lino  of  separation  between  it  and 
the  tertiary  eras,  is  entirely  unknown  by  direct  and  positive  facts,  and 
appears  incapable  of  determination  by  reasoning  on  any  collateral 
phenomena  at  present  ascertained. 

(Lyell,  Principles  of  Geology;  Do  la  Bcche,  Geological  Manual; 
Phillips,  Palccozoic  Fossils  of  Devon.) 

TESTACELLUS,  the  name  of  a  genus  of  Pulmoniferous  Mollnsca. 
T.  Maugei  may  bo  given  as  an  examplo.  This  form  appears  to  have 
been  first  noticed  by  M.  Dugud,  in  a  garden  at  Dieppe  in  1740  :  but  it 
does  not  seem  to  have  attracted  much  attention  till  M.  Maugd,  some 
years  since,  brought  home  specimens  from  the  island  of  Teneriffe.  It 
has  also  been  found  in  several  parte  of  France,  and  in  Spain,  and  more 
recently  in  a  garden  at  Bristol. 


Shell  of  Testacellus  Maugei.    a,  inside  ;  6,  outside. 


Testaeellus  Maugei.    a,  shell  in  situ.    (G.  B.  Sowerhy.) 

TESTUDINARIA,  a  genus  of  Dictyogenous  Plants  belonging  to 
the  natural  order  Dioscoreacece. 

T.  Elephantipes,  the  Elephant's-Foot  Plant,  is  well  known  in  our 
collections  of  plants  from  its  curious  truncate  rootstock,  looking  like 
an  elephant's  foot.  It  is  covered  with  a  soft  corky  bark,  which  is  split 
so  as  to  give  it  a  rough  character.  From  the  top  of  this  thick  mass  a 
climbing  stem  is  sent,  which  bears  the  leaves  and  flowers.  Like  the 
rest  of  Dictyogens  this  stem  has  not  the  regular  division  of  the  parts 
of  the  stem  seen  in  most  Exogenous  Plants. 

TESTUDINATA.  [Chelonia.] 

TESTU'DO.  [Chelonia.] 

TETE.'  [Senna.] 

TETHIUM.  [Sponqiam.] 

TETHYS.  [Nudibranchiata.] 

TETRABRANCHIATA.  [Belemntte;  Bellerofhon  ;  Cephala- 
poda;  Goniatites;  Nautilice;  Octopoda  ;  Sepialve;  Spiruluxe  ; 
Teuthid*.] 

TETRACAULODON.  [Mastodon.] 

TETRACERUS.  [Antilopea] 

TETRACLITA.  [Cirripedia.] 

TETRAD  YMITE.  [Bismuth.] 

TETRADY'NAMOUS  (from  Terraces,  four,  and  Mvafus,  power),  a 
botanical  term  employed  by  LinnseuB  to  indicate  the  character  of  those 
flowers  which,  possessing  six  stamens,  have  two  of  them  shorter  than 
the  other  four.   [Cruoifer.e ;  System.  Sexual.] 

TETRAGONA.  [Acalephje.] 

TETRAGONIA'CEiE,  Aizoons,  a  natural  order  of  Exogenous  Plants. 
It  includes  the  genera  Tetragonia,  Aizoon,  Sesuvium,  and  Miltus,  which 
are  generally  placed  in  the  order  Ficoidem,  or  Mesembryacece.  The 
reason  given  by  Dr.  Lindley  for  this  separation  is  the  want  of  petals 
in  these  genera,  as  he  considers  that  the  tendency  to  produce  petals  in 
the  Mesembryacece  is  of  too  powerful  a  nature  to  admit  exception. 
The  relation  of  these  apetalous  Ficoidece  to  Chenopodiacece  is  so  strong, 
that  Dr.  Lindley  says  "  there  is  no  character  to  distinguish  them  except 
their  ovary  being  formed  of  several  carpels." 

Tetragonia  expansa  is  a  native  of  New  Zealand  and  Japan,  and  is 
used  by  the  natives  of  those  countries  as  a  remedy  in  those  forms  of 
cutaneous  disease  called  scorbutic.  The  Aizoon  Canariense  and  A.  Hia- 
panicum  grow  on  the  sea-coasts  of  the  Canary  Isles  and  Spain,  and  are 
amongst  the  plants  which  yield  soda  after  burning. 

TETRAGONO'LEPIS,  a  genus  of  Fossil  Fishes.  [Fish.] 

TETRAGONO'LOBUS  (from  TeVrapes,  four,  ywvla,  angle,  and  \6@os, 
lobe),  a  genus  of  Plants  belonging  to  the  natural  order  Leguminosce. 
It  contains  herbs  with  broad  leafy  stipules,  trifoliate  leaves,  winged 
petioles,  alternate  leaflets,  and  flowers  seated  on  axillary  peduncles, 
furnished  with  a  bract.  The  calyx  is  tubular  5-cleft,  the  wings  shorter 
than  the  vexillum  ;  the  stigma  is  funnel-shaped  and  beaked  ;  the  legume 
is  cylindrical,  furnished  with  four  foliaceous  wings,  which  give  it  a 
4-cornered  appearance. 

T.  purpureas,  Purple- Winged  Pea,  is  a  pilose  plant  with  decumbent 
Btems,  entire  obovate  leaflets,  bracts  longer  than  the  calyx,  and  a 
glabrous  legume,  with  globose  seeds.  It  is  a  native  of  the  south  of 
Europe,  and  has  dark  purple  flowers ;  a  variety  is  however  found  with 
flowers  of  a  dark-yellow  colour. 
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There  is  also  a  variety  called  T.  p.  minw;  in  which  tho  stem,  feavert 
and  legumes,  are  much  smaller.  Tho  unripe  legumes  are  cooked  and 
eaten  in  tho  same  manner  as  we  eat  French  beans. 

There  are  four  other  species  of  Tctragonolob us,  all  of  thorn  inhabitants 
of  Europe. 

TETRA'NTIIERA,  a  genus  of  Plants  belonging  to  the  natural  order 
Lauraccw.  Tho  flower*  are  dioecious,  some  hermaphrodite,  involucrated. 
Tho  calyx  6-parted,  tho  segments  nearly  equal  or  wanting.  The  fertile 
stamens  generally  about  9,  in  tho  petaloid  flower  from  12  to  21.  The 
leaves  are  variable,  with  pinnato  veins. 

T.  Roxbwghii  is  a  variable  plant,  a  native  of  the  mountains  of  India 
and  China.  The  fruit  is  globose,  black,  and  about  the  size  of  a  pea, 
yielding  a  kind  of  greasy  exudation  from  which  the  Chinese  manu- 
facture candles  of  a  bad  quality,  and  which  serves  as  a  basis  for  salves. 
This  fixed  oil  is  supposed  to  constitute  tho  principal  part  of  the  fruit, 
of  Persca  gratissima,  so  much  esteemed  in  tho  West  Indies  undei 
name  of  Avocado  Pear. 

TE'TRAO.  [TETRAONID2E.] 

TETRAODON.  [Tetrodon.] 

TETRAOGA'LLUS,  a  genus  of  Birds,  placed  by  Mr.  0.  II  Gray  in 
tho  sub-family  Lophophorince,  of  the  family  Phasianidce. 

TETRAO'NID^E,  a  family  of  Rasorial  Birds,  to  which  the  Common 
Grouse  belongs. 

Linnoeus,  in  his  last  edition  of  the  'Systema  Naturae,'  places  the 
genus  Tetrao  at  tho  end  of  his  fifth  order,  Qallincc,  next  to  the  genus 
Numida.  The  Gallince  come  between  the  Grallce  and  tho  Passeres ; 
the  genus  Struthio  is  the  last  of  the  order  Grallce,  and  the  genus 
Columba  the  first  of  the  order  Passeres. 

The  Linnajan  genus  Tetrao  is  very  extensive,  comprising  not  only  tho 
true  Grouse,  but  also  the  Francolins,  Partridges,  and  Quails. 

Cuvier,  in  his  last  edition  of  the  '  Regno  Animal,'  arranges  the 
Tdtras  (Tetrao,  Linn.)  under  his  fourth  order,  Gallinaccs  (Gal lac; 
Linn.),  placing  them  between  tho  Pheasants  (Phasianus,  Linn.)  and 
the  Pigeons  (Columba,  Linn.). 

This  great  genus  in  the  arrangement  of  Cuvier  is  more  compre- 
hensive even  than  that  of  Linnaeus,  for  it  includes  the  following  sub- 
genera : — 1,  Les  Coqs  de  Bruyere  (Tetrao,  Lath.);  2,  the  Lagopedes, 
or  Snow  Partridges  (Perdrix  de  Neige) ;  3,  the  Ganga,  or  Attagen 
(Pterocles,  Temm.) ;  4,  the  Partridges  (Perdix,  Briss.),  comprising  the 
Francolins,  the  ordinary  Partridges,  the  Quails,  and  the  Colins,  or 
Partridges  and  Quails  of  America ;  5,  the  Tridaetyls  (Lacep.,  Heini- 
podius,  Temm.),  including  Turnix,  (Bonap.,  Ortygis,  111.),  and  Syrrhaptes, 
111. ;  6,  the  Tinamous  (Tinamus,  Lath.,  Crypturus,  111.,  Tnambus, 
D'Azara).  Of  this  last  sub-genus  Cuvier  remarks  that  some,  the  Pezus 
of  Spix,  have  still  a  small  tail  hidden  under  the  feathers  of  the 
rump  ;  others,  the  Tinamus  of  Spix,  have  no  tail  at  all,  and  their 
nostrils  are  placed  a  little  farther  backward  ;  and  he  adds  that  one 
should  distinguish  Rhynchotus  of  Spix,  which  has  the  bill  stronger, 
without  any  furrow,  slightly  arched  and  depressed,  with  the  nostrils 
pierced  towards  its  base. 

Mr.  Vigors  places  the  Tetraonidce  among  the  Rasores,  observing  that 
the  groups  which  form  the  family  are  chiefly  distinguished  in  modern 
systems  from  those  of  the  Phasianidce  by  their  more  simple  appear- 
ance ;  by  the  absence  in  fact  of  tho3e  ornaments  to  the  plumage,  and 
those  naked  or  carunculated  appendages  to  the  cheeks  and  head,  so 
conspicuous  in  the  latter  family,  but  which  are  reduced  in  the  present 
to  the  mere  space  that  encircles  the  eye. 

Mr.  Swainson  thus  defines  the  "  Tetraonidce,  Partridges  and  Grouse  : 
— Bill  and  tail  very  short ;  hallux  elevated  f  and  he  comprises  under 
the  family  the  following  genera  and  sub-genera : — 

Oryptonyx,  Temm. ;  Odontophorus,  Vieill. ;  Ortygis,  111. ;  Tetrao, 
with  the  sub-genera  Tetrao,  Linn.,  Lagopus,  Willughby,  Lyrurut,  Swv, 
Pterocles,  Temm.,  and  Centrocercus,  Sw. ;  Perdix,  Briss.,  with  the  sub- 
genera Perdix,  Chcetopus,  Sw.,  Coturnix,  Briss.,  Ptilopachus,  Sw.,  and 
Ortyx,  Steph. ;  Crypturus,  111.,  with  the  sub-genera  Crypturus  and 
Nothurus,  Wagl. 

Prince  Bonaparte  makes  the  Gallince  the  third  order  of  his  second 
sub-class  Grallatores  ;  and  this  order  comprises  the  families  Pteroclidw, 
Phasianidce,  Tetraonidce,  and  Crypt  uriclce.  The  order  next  in  succession 
to  the  Gallince  is  formed  by  the  Grallce. 

Mr.  G.  R.  Gray,  in  his  '  List  of  the  Genera  of  Birds,'  arranges  the 
Tetraonidce  between  the  Phasianidce  and  the  Chionididce,  with  the 
following  sub-families  and  genera  : — 

1.  Pcrdicince. 

Genera: — Rliizothcra,  G.  R.  Gray;  Ptilopaclius,  Sw. ;  Ithaginis> 
Wagl. ;  Lertoa,  Hodgs. ;  Pternisles,  Wagl. ;  Francolinus,  Briss. ;  Char 
cura,  Hodgs. ;  Perdix,  Antiq. ;  Arborophila,  Hodgs. ;  Coturni.c,  Antiq.  > 
Rollulus,  Bonn.;  Odontophorus,  Vieill.;  Ortyx,  Steph.;  Lophortyx, 
Bonap. ;  Callipepla,  Wagl. 

2.  Iclraonincc. 

Genera  : — Tetrao,  Linn. ;  Lyrurus,  Sw. ;  Bonasa,  Briss.  (Banana, 
Bonap.) ;  Centrocercus,  Sw. ;  Lagopus,  Briss. 

3.  Ptcroclince. 
Genera  : — Pterocles,  Temm.  •  Syrrhaptes,  III. 

The  following  species  are  European : — Tetrao  l'rogallus,the  Capercail 
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zie,  or  Cock  of  the  Wood  ;  T.  kybridus,  Sparrm.  mcdius,  Meyer),  the 
Hybrid  Grouse,  generally  considered  by  ornithologists  to  be  a  hybrid 
between  the  Capercailzie  and  the  Black  Cock ;  T.  Tetrix  (genus 
Lyrurus,  Sw.),  the  Black  Grouse,  or  Black  Cock ;  Bonasia  Europaa, 
the  Hazel-Grouse,  or  Gelinotte ;  Lagopus  Scoticus,  the  Red  Grouse ; 
L.  mutus,  the  Common  Ptarmigan  ;  L.  terrestrit,  the  Rock  Ptarmigan  ; 
L.  Saliceti,  the  Willow-Ptarmigan  ;  L.  brachydactylus,  the  Short-Toed 
Ptarmigan  ;  Pterocles  arenavirus,  the  Sand-Grouse ;  P.  setarius,  the 
Pin-Tailed  Sand-Grouse. 

Of  these  the  Black  Cock,  the  Red  Grouse,  and  the  Common 
Ptarmigan,  are  British ;  to  which  we  may  now  add  the  Capercailzie, 
restored  by  the  care  of  the  Marquis  of  Breadalbane  and  others. 
[Capercali.] 

Lagopus  mutus,  the  Common  Ptarmigan,  may  be  taken  as  an 
example. 


Common  Ptarmigan  (Lagopus  mutus)  in  winter  and  summer  plumag:.  (Gould.) 

This  bird  is  supposed  by  some,  and  with  good  reason,  to  be  the 
Lagopus  of  Pliny  ('  Nat.  Hist.,'  lib.  x.,  c.  48),  who  notices  its  excellent 
flavour,  and  states  that  its  feet,  with  their  '  hare-like  hair,"  gave  the 
bird  ita  name.  It  is  the  Tetrao  lagopus  of  Linnaeus  ;  Lagopus  vulgaris 
of  Fleming ;  Pernice  de  Montagua,  Pernice  Alpestre,  and  Lagopo 
Bianco,  of  the  Italians ;  Perdris  Blanche  and  Gelinote  Blanche  of  the 
French  ;  Perdiz  Blanca  of  the  Spanish ;  Schneehuhn  and  Haaseufussige 
Waldhuhn  of  the  Germans;  Rype  of  the  Norwegians;  Riupkarre 
(male),  Riupa  (female),  of  the  Icelanders ;  Tarmachan  of  the  Northern 
Gael ;  and  Coriar  yr  Alban  of  the  Welsh. 

The  winter  plumage  of  the  male  is  pure  white  ;  a  black  band  pro- 
ceeding from  the  angle  of  the  bill  and  traversing  the  eyes ;  lateral 
tail-feathers  black,  terminated  by  a  white  border ;  feet  and  toes  well 
covered  with  woolly  feathers ;  above  the  eyes  a  naked  space,  which  is 
terminated  by  a  small  dentilated  membrane ;  these  naked  parts  are 
red ;  claws  hooked,  subulate,  and  black ;  bill  black ;  iris  ash-coloured. 
Length  about  15J  inches. 

The  winter  plumage  of  the  female  diners  from  that  of  the  male  in 
having  the  naked  space  above  the  eye  less,  and  no  black  eye-band. 
Smaller  than  the  male ;  the  length  about  14  \  inches. 

It  is  found  in  the  north  of  Europe :  Lapland,  Norway,  Sweden, 
Russia.  The  alpine  districts  of  the  middle  and  south  of  Europe. 
North  America  :  the  islands  lying  in  the  south-west  of  Baffin's  Bay 
(Sabine) ;  high  hills  keeping  near  the  snow-line ;  Churchill  River 
(Franklin ;  Richardson.) 

In  the  British  Islands  it  was  formerly  found  in  the  north  of 
England,  and,  as  its  Welsh  name  indicates,  in  Wales  ;  but  it  no  longer 
occurs  in  those  localities,  nor  is  it  to  be  met  with  in  Ireland. 

On  all  the  elevated  summits  of  the  north  of  Scotland  it  is  not 
uncommon ;  and  on  most  of  the  Grampians,  but  especially  the  great 
granite  and  slaty  masses  from  which  issue  the  sources  of  the  Dee, 
the  Spey,  and  the  Tay,  it  may  be  said  to  be  even  abundant.  Great 
numbers  are  annually  killed,  but  as  the  haunts  of  this  Ptarmigan  are 
not  so  easily  accessible  as  those  of  the  brown  species  (Lagopus  Scoticus), 
it  is  not  at  all  likely  to  be  exterminated. 

The  summer  food  of  the  Ptarmigan  consists  principally  of  alpine 
berries,  and  in  winter  of  the  shoots  of  young  heath. 

This  species  has  been  reared  in  confinement  without  any  great 
difficulty,  and  has  bred  in  a  tame  state.  (Selby.) 

Large  numbers  of  Ptarmigan  are  sent  from  Norway  to  London  every 
winter.  In  Norway  the  peasants  take  them  in  snares.  The  captured 
birds  are  kept  in  a  frozen  state  till  the  dealers  come,  and  one  of  these 
dealers  will  sometimes  buy  and  sell  50,000  ptarmigans  in  a  season. 
According  to  the  calculation  of  Sir  Arthur  de  Capell  Brooke,  60,000 
of  these  birds  were  killed  during  one  winter  in  a  single  parish,  which 
was  however  large.  Mr.  Grant  informed  Mr.  Yarrell  that  he  was 
assured,  when  in  Norway,  that  the  number  of  ptarmigan  killed  in 
that  country  every  winter  was  beyond  belief  :  2000  dozen,  if  Mr.  Grant 
remembered  right,  was  the  quautity  exported  from  Drammen  in  one 
ship  for  England  in  1839;  and  great  numbers,  he  adds,  are  sent  to 
the  Copenhagen  market.  Mr.  Yarrell  goes  on  to  state  that,  besides 
those  brought  to  this  country  from  Drammen,  great  quantities  are 
also  received  in  London,  during  the  months  of  February,  March, 


April,  and  May,  from  Bergen,  Drontheim,  and  other  ports  on  the  west 
coast  of  Norway,  whence  conveyance  is  obtained  for  them  in  the  boats 
which  bring  constant  supplies  of  lobsters  to  the  London  market. 
\  "  On  one  occasion,"  says  Mr.  Yarrell,  "  late  in  the  spring  of  1839,  one 
]  party  shipped  6000  ptarmigan  for  London,  2000  for  Hull,  and  2000 
for  Liverpool ;  and  at  the  end  of  February,  or  very  early  in  March  of 
the  present  year  (1840),  one  salesman  in  Leadenhall  market  received 
15,000  ptarmigan  that  had  been  consigned  to  him  ;  and,  during  the 
same  week,  another  salesman  received  700  capercaillies  and  560  black 
grouse." 

Pterocles  arenarius,  Tetnm.,  Barbary  and  Senegal ;  P.  guttatus,  Licht., 
Egypt ;  P.  quadricinctus,  Temm.,  Senegal ;  P.  coronatus,  Licht.,  Nubia ; 
P.  Lichtensteinii,  Temm.,  Nubia  ;  P.  tricinctus,  Swain.,  Senegal ;  P. 
exustus,  Temm.,  Egypt  and  Senegal ;  P.  tachypetes,  Temm.,  South 
Africa;  P.  bicinctus,  Temm.,  South  Africa;  P.  simplex,  Roux.,  South 
Africa  ;  P.  maculosus,  Burchell— are,  according  to  Dr.  Andrew  Smith, 
all  African  species. 

As  an  example  of  the  African  forms,  we  give  a  representation  of 
P.  gutturalis. 


Pterocles  gutturalis,  male  and  female.  (Smith.) 


Dr.  Smith  states  that  this  species  was  first  discovered  in  25°  40' 
N.  lat.,  about  80  miles  to  the  eastward  of  Latakoo  ;  and  it  was  when 
he  remarked  its  cry  to  differ  from  that  uttered  by  Pterocles  tachypetes, 
Temm.,  that  he  was  led  to  suspect  that  it  was  distinct.  He  says  that, 
in  common  with  the  other  South  African  species  of  this  genus,  it 
repairs  in  large  flocks  at  regular  and  fixed  periods  to  localities  where 
water  is,  and  that  at  such  times  specimens  are  most  readily  procured ; 
but  he  warns  the  sportsman  to  be  quick  in  his  movements,  as  they 
scarcely  reach  the  water  before  they  are  again  on  the  wing.  As  they 
approach  and  recede  from  such  spots,  they  almost  incessantly  utter 
cries  resembling  '  twet  weet,  twet  weet.' 

P.  setarius,  the  Pin-Tailed  Sand-Grouse,  Ganga  Cata,  is  an  example 
of  the  Grouse  of  Asia. 

This  bird  is  very  numerous  on  the  arid  plains  of  Persia.  Not  very 
numerous  in  France,  on  the  sterile  Landes  near  the  Pyrenees,  and 
along  the  coasts  of  the  Mediterranean  ;  less  common  in  Provence  and 
Dauphin^,  where  they  occasionally  arrive  ;  more  common  in  Spain, 
Sicily,  Naples,  and  throughout  the  Levant.  Temminck,  who  gives 
these  localities,  states,  in  the  fourth  part  of  his  'Manuel,'  second 
edition,  that  it  is  common  in  Provence,  in  the  uncultivated  plains  of 
Crau,  and  says  that  it  avoids  cultured  tracts,  and  only  inhabits  the 
sterile  Landes  of  the  south ;  but  he  adds  that  it  is  abundant  in  the 
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Pyrenees,  and  that  it  is  to  be  found  all  the  year  round  in  the  markets 
of  Madrid.  Mr.  Gould  BtuteH  that  tho  species  is  found  in  the  north 
<>f; Africa.    It  feeds  on  seeds,  insects,  and  the  young  shoots  of  plants. 


Pin-Tailed  Sand-Grouse  (Ptcrocles  setarius),  male  and  female.  (Gould.) 


America  possesses  several  species  of  Grouse,  consisting  of  the  genera 
and  sub-genera  Bonasia,  or  Bonasa,  Tctnw,  Lagopus,  and  Centrocercus. 

Centrocercus  urophasianus,  is  the  Tctrao  urophasianus  of  Prince 
C.  L.  Bonaparte,  the  Cock  of  the  Plains  of  Lewis  and  Clark,  and  the 
Pyamis  of  xhe  Kyuse  Indians. 

This  grouse  appears  to  have  been  first  recorded  by  Lewis  and  Clark  ; 
and  it  has  since  become  familiar  to  the  fur-traders  on  the  banks  of 
the  Columbia.  Sir  John  Richardson  gives  an  interesting  account  of 
its  habits  in  the  '  Fauna  Boreali  Americana.' 

Nuttall  says  that  the  flesh  is  dark  and  less  palatable  than  that  of 
other  species. 


Cock  of  the  Plains  (Centrocercus  urophasianus),  male,  (Swainson.) 


Cryptonyx  is  a  genus  which  has  been  variously  placed,  and  by  some 
amongst  Tctraonidm.  It  has  the  following  characters  : — Bill  strong, 
stout,  compressed,  convex  above,  curved  towards  the  point ;  nostrils 


Ciyi'tor.yx  cristatut.    Male  in  the  front ;  female  behind. 


TITALAMUS.  icec 


longitudinal,  placed  in  tho  middlo  of  tho  bill,  and  covered  by  a  naked 
membrane ;  orbits  and  lore  naked  ;  hind  toe  without  any  nail,  not 
touching  the  ground.  Wings  xhort ;  third,  fourth,  and  fifth  quills 
longest. 

0.  cristatus  (C.  coronatus,  Temm.),  is  the  Kouloul  de  Malacca  of 
Sonnerat.  According  to  Mr.  T.  C.  Eyton,  the  Malay  native  name  in 
Bestuin.  ('  Catalogue  of  a  Collection  of  Birds  from  Malaya,'  4c,  in 
'ZooL  Proc.,'  1839.) 

These  beautiful  birds  haunt  the  great  forests  of  Malaya,  Sumatra, 
and  Java.  Wild  and  shy,  they  avoid  the  face  of  man,  and  are  kept 
in  captivity  with  great  difficulty.  [I3lack-Cock  ;  Capekcam  ; 
Bonasia.] 

TETIIAONYX.  [Chelonia.] 

TETRA'PTEIIUS,  a  genus  of  Fossil  Fishes.  [Fish.] 
TETRAX.  [Stuutiiionidj.;.] 

TE'TRODON,  a  genus  of  Fishes  of  the  order  Plcctognathi.  These 
fishes,  instead  of  having  distinct  teeth  as  usual  in  tho  class,  have  the 
jaws  provided  with  a  substance  resembling  ivory,  formed  somewhat 
like  the  beak  of  a  bird,  and  fitted  for  crushing  crustaceous  animals 
and  Fuci,  upon  which  they  live.  Both  the  Tetrodons  and  Diodons 
(Diodon,  Linn.),  a  very  closely  allied  genus,  have  the  power  of  inflating 
the  body  with  wind,  or  rather  a  membrane  which  extends  along  the 
under  side  of  the  abdomen,  which  causes  them  to  float  on  the  surface 
of  tho  water,  without  the  power,  it  is  said,  of  directing  their  course; 
the  membrane,  when  inflated,  gives  to  the  fish  an  almost  spherical 
form,  and  is  usually  defended  by  spines  and  prickles.  The  pectoral 
fins  are  rather  small ;  and  besides  these  and  the  tail  fin,  they  have  one 
dorsal  and  a  ventral  fin.  Tho  Diodons  have  but  one  large  tooth  above 
and  below,  and  are  usually  protected  by  large  strong  spines.  The 
Tetrodons  are  distinguished  by  the  possession  of  four  large  large 
teeth,  the  jaws  being  each  divided  by  a  central  suture.  These  fishes 
are  confined  to  the  seas  of  warm  climates  :  some  of  them  are  called 
Globe-Fishes. 

TEU'CRIUM  (from  Teucei),  a  genus  of  plants  belonging  to  the 
natural  order  Lamiacece,  or  Labiatte.  It  has  a  tubular  5-toothed, 
nearly  equal,  or  2-lipped  calyx.  The  tube  of  the  corolla  is  shorter 
than  the  calyx,  the  upper  lip  is  abbreviated  and  bipartite  ;  the  lower 
lip  is  longer,  spreading,  and  trifid.  The  stamens  are  much  exserted, 
and  the  cells  of  the  anthers  are  confluent  and  spreading.  The  species 
are  herbs  and  shrubs  inhabitinglmost  parts  of  the  earth,  and  having 
a  variable  habit  and  inflorescence.  Upwards  70  species  are  described. 
Of  these  comparatively  few  are  known  in  this  country.  Some  of  them 
are  cultivated  iu  our  gardens,  and  three  are  natives  of  the  British 
Isles. 

T.  Scorodonia,  Wood  Germander,  or  Sage,  has  cordate  downy 
petiolate-cteuate  leaves;  the  flowers  are  of  a  pale-yellow  colour,  with 
violaceous  stamens,  and  are  arranged  in  lateral  and  terminal  1-sided 
racemes;  the  stem  is  erect,  hispid,  pubescent,  or  nearly  glabrous.  It 
is  a  native  of  Europe  in  woody  hilly  situations,  where  the  soil  is  dry 
and  stony.  It  is  not  an  uncommon  plant  in  Great  Britain.  The 
smell  and  taste  of  this  plant  resemble  very  much  the  hop.  In  Jersey, 
where  it  is  called  Ambroise,  the  iuhabitants  use  it  as  a  substitute  for 
hops  in  their  beer  ;  and  by  some  persons  the  bitter  given  by  the 
Germander  is  preferred  to  that  of  the  hop. 

T.  Scordium,  Water-Germander,  has  oblong-sessile  downy  serrated 
leaves ;  flowers  purplish,  arranged  in  axillary  whorls,  2-6  flowers  in 
each ;  the  stem  is  procumbent  and  villous.  It  is  a  native  of  Europe 
and  the  temperate  parts  of  Asia  in  boggy  wet  places.  It  is  a  rare 
plant  in  Britain.  Its  fresh  leaves  are  very  bitter  and  rather  pungent, 
having  a  smell  similar  to  garlic.  It  had  once  a  great  reputation  in 
medicine,  but  is  now  seldom  used  ;  it  might  however  be  employed  in 
cases  where  an  aromatic  bitter  is  desirable. 

T.  Chamccdrys,  Wall,  or  Common  Germander,  has  ovate  inciso- 
serrate  leaves,  tapering  into  a  footstalk ;  the  flowers  are  reddish-purple, 
and  arranged  in  axillary  whorls  of  three  flowers ;  the  stem  is  ascend- 
ing, and  most  frequently  villous.  It  is  a  native  of  Europe  and  some 
parts  of  Asia,  on  walls  and  rocks  and  dry  places.  It  is  only  rarely 
found  in  Great  Britain. 

T.  Marum,  Cat-Thyme,  has  small  ovate  quite  entire  leaves,  with 
2-4-flowered  whorls ;  stem  erect,  branched.  It  is  a  native  of  the 
region  of  the  Mediterranean.  Cats  are  very  fond  of  it,  and  destroy  it 
when  they  get  near  it. 

T.  polium,  Mountain  Poly,  has  cuneated-oblong  or  linear  leaves 
with  revolute  edges ;  whorls  few,  condensed  into  globular  terminal 
heads  ;  stems  procumbent,  much  branched.  This  plant  is  a  native  of 
Eurof  e  and  Africa,  on  the  shores  of  the  Mediterranean. 

TEU'THIDJE.  [Sepiadje.1 

TEXTOR.  [PLOCEIN.E.] 

THALAMI'TA.  [Portunid^:.] 

THA'LAMUS  (from  ed\a/jios,  the  bridal  chamber),  a  botanical  term 
which  was  applied  by  Linnreus  to  the  calyx  or  outer  whorl  of  floral 
envelopes.  Tournefort  applied  the  term  to  a  receptacle  that  is  not 
fleshy,  but  surrounded  by  an  involucre.  In  this  sense  it  is  used  in 
common  with  the  terms  Clinanthiuin  and  Phoranthium.  By  some 
writers,  as  De  Candolle,  the  term  is  applied  to  the  receptacle  of  all 
plants  or  that  point  of  the  rachis  or  stem  around  which  the  floral 
envelopes  are  seated.  Thus  those  plants  in  which  the  petals  and 
stamens  are  inserted  into  the  receptacle  constitute  the  first  sub-class, 
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Thalamiflora:,  of  the  Exogens,  in  De  Candolle's  natural  arrangement 
of  plants. 

THALARCTOS.  [Bear.] 

THALA'SSEMA.  [Sipunculoidea.J 

THALASSEUS.  |8tehnid.e.] 

THALASSi  ANS.  [Ciielonia.] 

THALASSIANTHUS,  a  genus  of  Actinidce. 

THALASSI'DROMA.  [Procellarid;e.] 

THALASSI'NA.  [Thalassinidje.] 

THALASSINIDiE,  a  family  of  Macrurous  Decapodous  Crustacea. 
The  species  of  this  small  but  interesting  family  resemble  each 
other  in  appearance,  and  are  remarkable  for  the  extreme  elongation 
of  their  abdomen,  and  the  small  degree  of  consistence  of  their  integu- 
ments. 

M.  Milne-Edwards  divides  this  family  into  two  divisions  : — 
1.  Cryptobranchids. 

Under  this  group  M.  Milne-Edwards  arranges  all  the  Thalassinidw 
which  are  without  respiratory  appendages  suspended  under  the 
abdomen.  Their  branchiae  are  in  general  composed  of  cylinders, 
united  after  the  manner  of  a  brush.  All  the  species  whose  habits  are 
known  live  in  the  eand,  in  which  they  burrow  deeply. 

Glaucothoe,  Edwards. — Carapace  nearly  ovoid,  and  without  any 
rostriform  prolongation ;  eyes  projecting,  large,  and  nearly  pyriform  ; 
internal  antennae  short,  cylindrical,  aud  bent  ;  external  antennas 
inserted  lower  than  the  preceding,  their  peduuclo  bent,  and  present- 
ing above  a  small  scale,  the  vestige  of  a  palp. 

0.  Peronii  is  the  only  species  known.  It  appears  to  inhabit  the 
Beas  of  Asia. 

Callianassa,  Leach.  [Callianassa.] 

Axia,  Leach. — Carapace  very  much  compressed,  and  terminated 
anteriorly  by  a  small  triangular  rostrum ;  ocular  peduncles  very  small, 
cylindrical,  and  terminated  by  a  hemispherical  cornea.  Terminal 
filaments  of  the  internal  antennae  nearly  of  the  length  of  the 
carapace. 

A.  Stirhynchus  is  the  only  known  species.  Its  length  is  about  three 
inches,  and  it  inhabits  the  coasts  of  France  and  England. 


Axia  Stirhynchus. 
a,  intermediate  antenna  ;  b,  external  antenna. 


Qebia  (Gebios  and  Thalassina,  Risso  ;  Gebia  and  Upogebia,  Leach). — 
Carapace  terminating  anteriorly  by  a  triangular  rostrum,  and  suffi- 
ciently large  to  cover  the  eyes  almost  entirely ;  on  each  side  of  its 
base  is  a  tooth,  which  is  continued  with  a  crest,  and  forms  the  lateral 
border  of  the  upper  surface  of  the  stomachal  region.  Internal 
antennae  very  short,  but  nevertheless  their  terminal  filaments  are 
longer  than  their  peduncle;  external  antennae  very  slender,  and 
presenting  at  their  base  no  vestige  of  a  moveable  scale. 

G.  stellata.  Length  an  inch  and  a  half.  It  inhabits  the  coasts  of 
England 


Gebia  stellata, 

r,  intermediate  antenna ;  b,  base  of  an  external  antenna. 

Thalasnna,  Latreille. — Carapace  short,  narrow,  and  very  much 
elevated.  Stomachal  region  small,  and  limited  backwards  by  a  deep 
furrow.  Cardial  and  intestinal  regions  equally  separated  from  the 
branchial  regions,  and  representing  by  their  junction  a  triangle,  the 
apex  of  which  is  directed  backwards.  Front  armed  with  a  small 
triangular  rostrum.  Eyes  small  and  cylindrical.  Internal  antenna) 
inserted  above  those  organs ;  their  peduncle  of  moderate  size,  and 
their  terminal  filaments  slender  and  unequal,  the  longest  about  thrice 
the  length  of  the  peduncle.  External  antennae  very  small ;  their 
peduncle  cylindrical,  hardly  reaching  beyond  the  rostrum,  and  pre- 
senting above  no  vestige  of  appendages. 

T.  scorpionides.  Length  about  6  inches.  Colour  brownish.  It  is  a 
native  of  the  coasts  of  Chili. 


Thalassina  scorpionides. 


2.  Gastrobranchids. 

M.  Milne-Edwards  observes  that  this  small  division  of  the  Thalas- 
sinians  is  very  remarkable,  for  it  establishes  the  passage  between  the 
Callianassa;  and  the  Squillce.  In  the  general  form  of  the  body  the 
Crustaceans  forming  this  division  differ,  he  remarks,  but  very  little 
from  the  first,  and  the  conformation  of  their  thoracic  branchiae  does 
not  permit  their  separation  from  the  Macrurous  Decapods,  nor  their 
distant  removal  from  the  Thalassinians ;  but  they  have  respiratory 
appendages  fixed  to  their  abdominal  false  feet,  exhibiting  the  greatest 
analogy  with  the  ramose  branchiae  of  the  Stomapods. 

Callianidea  (Edwards).— Body  very  delicate,  slender,  and  elongated; 
carapace  hardly  a  third  of  the  length  of  the  abdomen,  and  not  covering 
the  last  thoracic  ring,  compressed  and  rather  elevated,  its  lower  border 
applied  exactly  against  the  base  of  the  four  first  pairs  of  feet.  No 
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rostrum,  and  tho  anterior  border  of  tho  carapace  notched  on  each  tide 
of  the  median  line  for  the  reception  of  tho  baso  of  tho  eyes,  whoso 
peduncles  are  very  short,  and  formed  an  in  tho  Callianamv,  Four 
antenna),  slender,  and  iusorted  nearly  on  the  name  transversal  line  ; 
the  first  pair  terminated  by  two  filaments  nearly  equal  in  length,  one 
of  which  however  ia  the  largest,  and  slightly  convex  towards  the  end. 

6'.  typa.  Length  about  10  lines.  It  is  a  native  of  tho  coasts  of  Now 
Ireland,  where  it  was  found  by  Messrs.  Quoy  and  Qaimard. 


Onllianidca  typa,  magnified. 
a,  antenna  of  the  first  pair  ;  6,  external  jaw-foot ;  c,  extremity  of  one  of  the 
posterior  feet ;  d,  abdominal  fulse  feet,  first  pair  ;  e,  false  feet  of  one  of  the  four 
succeeding  pairs  ;  /,  marginal  fringe  of  those  false  feet. 

THALASSIOPHYTES  (literally  'sea-plants,'  from  edkaaira.  and 
tpvTov)  is  the  name  given  by  Lamouroux  to  designate  the  vegetable 
productions  of  the  oceau  and  of  its  rocks  and  shores. 

T I  r ALASSOPH UYNE.   [See  Supplement.1 

THALICTRUM  (from  the  Greek  e&AiKrpor),  a  genus  of  Plants 
belonging  to  the  natural  order  Ranunculacea:.  Its  consists  of  herbs 
which  have  usually  a  fetid,  smell  like  rue,  and  hence  are  called  Meadow 
Rues.  The  species  have  perennial  roots  with  annual  stems.  The 
flowers  are  corymbose,  panicled,  and  somewhat  racemose,  of  a  green, 
white,  or  yellow  colour;  they  have  no  involucre  and  no  petals;  the 
calyx  is  composed  of  4  or  5  petal  like  sepals;  carpels  4-15  in  number. 
Upwards  of  50  species  are  enumerated,  which  are  mostly  natives  of 
the  temperate  and  colder  parts  of  the  world. 

T,  aquilegif'Aium,  Feather-Columbine,  has  ovate  stipules,  placed  at 
the  base  of  the  ramifications  of  the  petiole  ;  and  a  corymbose  panicle. 
It  is  a  native  of  Europe,  in  woody  districts  of  Germany,  France,  and 
Italy.  The  stems  and  stamens  of  this  plant  vary  in  colour,  sometimes 
being  greenish-white  and  sometimes  purple.  A.  variety  is  found  in 
Austria  with  dark  purple  stems  and  stamens,  and  is  called  T.  a.  atro- 
purpuveum.  Another  variety,  T.  a.  formosum,  has  the  stamens  dilated 
at  the  apex;  whilst  another  has  the  stems  green  and  stamens  quite 
white,  aud  is  named  T.  a.  album. 

T.  minus,  Lessor  Meadow-Rue,  has  the  stem  round,  mealy,  the 
flowers  panicled,  drooping,  leaflets  smooth,  roundish,  toothed  at  apex, 
glaucous,  pericarps  acute,  furrowed.  It  is  a  native  throughout  Europe. 
In  Britain  it  is  found  in  chalky  pastures,  and  on  the  sea-coast  where 
shell-saud  abounds.  The  T.  majus,  Greater  Meadow-Rue,  is  also  a 
native  of  Great  Britain,  though  rare. 

T.  flavum,  Yellow  Meadow-Rue,  has  an  erect  branched  furrowed 
stein,  fibrous  roots,  a  somewhat  corymbose  panicle  of  cream-coloured 
flowers,  with  wedge-shaped  trifid  acute  leaflets.  It  is  a  native  of  all 
districts  in  Europe.  In  Britain  it  occupies  wet  meadows,  the  banks 
of  rivers  and  ditches.  It  has  a  root  of  a  yellow  colour,  and  is  said  to 
resemble,  both  in  appearance  and  properties,  rhubarb.  It  yields  a 
yellow  dye,  which  may  be  employed  for  dyeing  wool,  and  was  formerly 
used  as  a  remedy  in  jaundice.  Like  many  of  the  family  to  which 
it  belongs,  it  is  very  acrid,  and  produces  blisters  upon  the  skin,  when 
applied  to  it. 

T.  fcetidum,  Fetid  Meadow-Rue,  has  a  simple  stem,  naked  at  the 
base,  leafy  in  the  middle,  and  panicled  at  top ;  the  leaflets  are  obtuse, 
toothed,  and  covered  with  a  clammy  pubescence.  It  is  a  native  of 
France,  Switzerland,  Russia,  &c,  and  is  found  in  valleys  aud  on  hill 
sides,  and  in  the  fissures  of  calcareous  rocks.  It  smells  more  power- 
fully than  auy  of  the  species — hence  its  specific  name. 

T.  Cornuti  has  dioecious  or  polygamous  flowers,  with  club-shaped 
filaments,  obovate  roundish  leaflets,  glaucous  beneath.  This  is  a  North 
American  species,  and  is  found  on  the  banks  of  rivers  and  in  woody 
districts  throughout  the  whole  continent. 

THAIjLOGENS,  a  clas3  of  Plants  proposed  by  Lindley  for  those 
Flowerless  Plants  which  are  distinguished  by  the  absence  of  an  axial 
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stem.  It  includes  all  tho  Cryptoyamirt,  with  tho  exception  of  Ferns 
and  Mosses.  [AdBOom] 

TIIAI/MJS  is  a  botanical  term  tued  exclusively  in  cryptogarnio 
botany,  and  is  generally  applied  to  tho  part  of  tho  plant  which  Ih*im 
the  reproductive  organs,  and  constitutes  tho  priucipal  part  of  its 
vegetation. 

THAMNOPHIU'NVE.  [Laniad.k] 

THAMNOTHILUS.  [Laniad^.] 

THA'PSIA,  a  genus  of  Plants  belonging  to  the  natural  order  Umbel- 
liferce.  Tho  species  are  perennial  herbs,  with  doubly  or  trebly  pinnate 
leaves,  large  compound  umbels  of  many  rays  without  involucre,  or 
involucella,  and  yellow  flowers.  The  margin  of  the  calyx  is  5-toothed ; 
petals  elliptic,  entire;  fruit  compressed  from  tho  back;  mericarps 
with  five  primary  filiform  ribs,  three  of  which  are  dorsal,  and  two 
lateral  ones  in  the  commissure,  and  with  four  secondary  ribs,  of  which 
the  two  dorsal  are  filiform  and  the  two  lateral  ones  membranous  and 
winged ;  vittso  in  each  furrow  underneath  the  secondary  ribs. 

T.  villosa,  Velvety  Deadly  Carrot,  has  a  square  glabrous  stern ;  tri- 
pinnate  leaves,  many-parted  leaflets,  villous  on  both  surfaces,  lower 
ones  defloxed.  This  plant  is  found  in  Portugal,  Spain,  the  south  of 
France,  in  Italy,  and  the  northern  coasts  of  Africa. 

T.  silphium,  Silphium  Deadly  Carrot,  has  a  square  glabrous  fur- 
rowed stem  ;  pinnate  leaves,  many-parted  leaflets,  all  liuear,  hairy  on 
both  surfaces,  with  revolute  margins.  It  is  a  native  of  the  north  of 
Africa,  on  the  mountains  of  Cyrenaica,  aud  is  supposed  to  ba  the  plaut 
that  produced  the  juice  called  Silphium,  and  which  was  held  in  such 
high  repute  by  the  ancients,  that  a  district  where  it  grew  in  abund- 
ance was  called  '  Silphifera.'  [Silpuium.] 

T.  Garyanica,  Gargauian  or  Greek  Deadly  Carrot,  has  a  square  gla- 
brous stem  ;  hi-  or  tri-pinnate  shining  leaves;  segments  linear,  acute, 
elongated,  quite  entire  along  the  margins ;  involucre  with  few  leaves  ; 
fruit  cordate  at  the  base.  This  plant  is  a  native  of  Calabria,  Mauri- 
tania, Greece,  Sicily,  Sardinia,  Spain,  &c.  Dr.  Sihthorp  found  it  com- 
mon in  Greece  and  the  neighbouring  islands,  aud  concludes  that  it  is 
the  ©aitcrta  of  Dioscorides,  with  whose  description  it  agrees  better  than 
any  of  the  rest. 

1'HASPIUM,  a  genus  of  umbelliferous  plants. 

THAUMA'NTIAS.  [Acaleph.e] 

THEA,  a  genus  of  Plants  belonging  to  the  tribe  Camelliece  and 
natural  order  Ternstrumiacew,  which  has  been  so  named  from  the 
slightly  altered  Chinese  name  of  the  dried  herb  which  now  forms  the 
almost  universal  beverage,  of  the  British  Isles.  Though  now  so  exten- 
sively employed,  the  introduction  of  tea  into  Europe  is  of  compara- 
tively recent  origin. 

Tea  however  must  have  been  used  in  China  from  very  early  times. 
It  is  differently  named  in  different  parts  of  China,  as  Tcha,  or  Cha,  also 
Tha,  whence  we  have  Tsia,  The,  and  Tea.  In  Persian  works  in  use  in 
India,  tea  is  called  Cha-Khutai,  or  Tea  of  Cathay. 

The  genus  Tliea  is  characterised  by  having  a  calyx  which  is  per- 
sistent, without  bracts,  5-leaved,  leaflets  imbricated,  the  outer  ones 
smaller  ;  petals  of  the  corolla  6  to  9,  hypogynous,  imbricated,  the  inner 
ones  the  largest,  all  adhering  together  at  the  base ;  stamens  numerous, 
in  several  rows,  adhering  to  the  bottom  of  the  petals  ;  filaments  fili- 
form, anthers  incumbent,  2-celled,  oblong,  with  a  thickish  connectivum, 
cells  opening  longitudinally;  ovary  free,  3-celled;  ovules  4  in  each  cell, 
inserted  alternately  into  the  central  angle,  the  upper  ones  ascending, 
the  lower  pendulous  ;  style  trifid,  stigmas  3,  acute  ;  capsule  spheroidal, 

2-  3-lobed,  3-  or  by  abortion  2-celled,  with  loculicidal  dehiscence,  or 
with  the  dissepiments  formed  from  the  turned-in  edges  of  the  valves; 
seeds  solitary  or  rarely  two,  in  cells,  shell-like  testa,  marked  with  the 
ventral  umbilicus  ;  cotyledons  thick,  fleshy,  oily ;  no  albumen  ;  radicle 
very  short,  very  near  the  umbilicus,  centripetal. 

The  genus  Camellia  is  usually  considered  to  be  very  distinct  from 
Tlica  ;  indeed  by  Cambessedes  the  two  are  separated  from  each  other 
by  several  intervening  genera  :  they  are  however  too  closely  allied  to 
allow  of  this  separation.  Distinctions  have  been  made  in  the  fruit  of 
the  two  genera.  That  of  Thea  is  3-lobed  with  obtuse  corners  and 
opening  along  the  middle  of  the  lobes,  that  is,  having  the  dissepiments 
opposite  to  the  valves,  or,  as  expressed  by  modern  botanists,  having  a 
loculicidal  dehiscence.  Camellia,  on  the  contrary,  is  described  as 
having  its  fruit  obscurely  triangular,  without  any  tendency  to  become 
deeply  3-lobed,  with  the  margins  of  the  valves  turned  inwards  and 
forming  the  dissepiments,  which  thus  alternate  with  the  valves,  and 
have  what  is  now  called  a  septicidal  dehiscence.  Mr.  Griffith,  on  the 
contrary,  who  is  well  qualified  to  form  a  correct  opinion,  states,  from 
examination  of  the  Assamese  tea-plant  and  of  two  species  of  Camellia 
from  the  Khosiya  Hills,  that  there  is  no  difference  between  Thca  and 
Camellia.  The  dehiscence  in  both,  he  says,  is  of  the  same  nature, 
that  is,  loculicidal,  and  the  only  difference  that  does  really  exist  is 
simply  of  specific  value,  consisting  in  the  fruits  of  the  tea-plant  being 

3-  lobed,  of  the  Camellia  triangular. 

The  species  of  the  genus  Thea  are  few  in  number;  some  botanists 
are  of  opinion  that  even  these  are  varieties  of  a  single  species. 

T.  viridis  is  a  large,  strong-growing,  almost  hardy  plant,  with 
spreading  branches,  its  leaves  three  to  five  inches  long,  thin,  almost 
membranous,  very  broadly  lanceolate,  light  green  and  wavy,  with 
huge  and  irregular  serratures,  the  flowers  large,  usually  solitary,  mostly 
confined  to  the  upper  axil,  with  5  sepals  and  from  5  to  7  perils;  *ruit 
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nodding.  This  species  is  figured  by  Dr.  Lettsom  in  his  account  of 
the  tea-plant,  t.  1,  and  by  Sir  W.  J.  Hooker,  '  Bot.  Mag.,'  t.  3148, 
and  in  Loddiges'  '  Bot.  Cab.,'  t.  227,  all  from  plants  which  have 
flowered  in  this  country.  Koempfer  supplies  a  very  good  figure, 
'  Amcen.  Exot.,'  p.  607,  from  a  Japanese  plant.  This  species  is  found 
both  in  China  and  Japan,  and  is  supposed  to  be  the  species  which 
yields  the  green  tea  of  commerce.  It  has  been  long  introduced  into 
this  country  ;  having  been  first  sent  from  Japan  in  1687  to  the  Cape 
of  Good  Hope,  and  thence  into  Europe. 

T.  Bohea  is  a  smaller  plant  than  T.  viridis :  its  branches  are  stiff 
and  straight,  its  stem  erect,  the  leaves  not  above  half  or  two  thirds  of 
the  size  of  the  former  species,  elliptical  oblong,  perfectly  flat,  more 
coriaceous,  of  a  dark  green  colour,  with  small  and  even  serratures; 
they  are  numerous,  and  have  in  their  axils  two  or  three  flowers,  of  5 
tepals  and  5  petals,  these  are  smaller  and  have  a  slight  fragrance,  and 
flower  later  in  the  season  than  T.  viridis.  The  plant  is  much  more 
tender  than  the  green  tea-plant,  and  unable  to  stand  the  cold  of  an 
English  climate.  It  is  supposed  by  6ome  to  yield  the  leaves  which 
are  converted  into  black  tea,  and,  notwithstanding  contrary  state- 
ments, leaves  similar  to  those  of  this  plant  may  be  recognised  on 
infusing  and  spreading  out  the  leaves  of  some  of  the  black  teas  of 
commerce.  [Teunstkomiace^e.]  A  variety  of  this  is  sometimes  called 
T.  stricta.  It  is  figured  by  Lettsom,  ed.  2,  p.  41,  who  considers  it  only 
a  variety  of  the  former.  It  is  also  figured  by  Loddiges,  '  Bot.  Cab.,' 
t.  226,  who,  as  well  as  Sir  \V.  J.  Hooker  and  Dr.  Royle,  considers  it  to 
be  a  distinct  species. 

T.  Assamensis,  the  Assam  Tea-Plant,  which  some  years  ago  attracted 
so  much  attention,  seems  to  partake  of  the  characters  of  both  the  fore- 
going. The  Calcutta  Tea  Committee  say,  in  1835,  "We  are  now 
enabled  to  state  with  certainty,  that  not  only  is  it  a  genuine  tea,  but 
that  no  doubt  can  be  entertained  of  its  being  the  identical  tea  of 
China,  which  is  the  exclusive  source  of  all  the  varieties  and  shades  of 
the  tea  of  commerce."  To  this  it  may  be  replied,  that  there  are  con- 
siderable doubts  whether  the  teas  of  commerce  are  all  derived  from 
one  species  of  plant.  Mr.  Griffith  says,  in  the  size  both  of  the  plant 
and  of  the  leaves,  as  well  as  in  the  texture  of  these  last,  and  in  its 
stations,  the  Assamese  plant  approaches  to  the  green  tea-plant  of 
China;  in  its  geographical  distribution,  so  far  as  latitude  is  concerned, 
it  approaches  to  the  black  tea.  The  inflorescence  of  the  Assamese 
plant  varies,  but  perhaps  its  usual  state  is  to  have  the  flowers  solitary 
in  the  axils  of  the  leaves,  but  the  number  of  flowers  varies  from  one 
to  five.  The  plants  introduced  into  this  country  have  their  leaves 
much  larger  and  thicker  than  those  of  the  green  tea-plant,  and 
Messrs.  Loddiges  find  that  it  requires  a  much  greater  degree  of  heat, 
in  fact  that  of  the  hot-house,  while  tho  others  are  in  the  open  air  for 
a  great  part  of  the  year. 

Two  other  species,  described  by  Loureiro,  are  little  known,  as  T. 
Cochinchinensis,  about  eight  feet  high,  having  lanceolate  leaves,  flowers 
of  three  to  five  sepals  and  five  petals,  solitary,  terminal ;  found  wild 
in  the  north  of  Cochin-China,  where  it  is  also  cultivated,  being  used 
medicinally  by  the  natives  as  a  diaphoretic.  T.  oleosa  is  also  a  shrub 
of  eight  feet  high,  found  in  the  fields  iu  the  neighbourhood  of  Canton, 
and  named  from  its  seeds  yielding  a  large  quantity  of  oil,  which  is 
used  for  burning  and  as  an  article  of  diet.  The  leaves  are  lanceolate, 
the  flowers  of  six  sepals  and  six  petals,  peduncles  3-flowered,  axillary  ; 
fruit  stated  to  be  indehiscent,  rather  a  berry  than  a  capsule.  [Tea, 
in  Arts  and  Sc.  Div.] 

THECA  (in  Anatomy)  is  a  term  commonly  applied  to  the  strong 
fibrous  sheaths  in  which  certain  soft  parts  of  the  body  are  inclosed. 
Thus  the  Theca  vertehralis  is  the  sheath  of  dura  mater  in  which  the 
spinal  cord  is  inclosed ;  and  the  canals  through  which  many  of  the 
long  tendons  of  the  muscles  of  the  hand  and  foot  run  are  called  theca?. 

The  same  term  is  employed  in  vegetable  anatomy.  It  was  applied 
by  Grew  to  that  part  of  the  stamen  which  contains  the  reproductive 
granules,  and  which  is  now  generally  called  the  anther.  [Anther.] 
It  is  also  extensively  employed  in  cryptogamic  botany.  Among  the 
ferns,  it  is  applied,  in  common  with  the  terms  capsule,  conceptacle, 
and  sporangium  [Sporangium],  to  those  little  granules  which  con- 
stitute the  masses  called  Sori.  In  the  Equiselacece  it  expresses  the 
assemblage  of  cases  which  are  attached  to  scales  arranged  in  a  conical 
manner. 

The  same  term  is  used  to  indicate  the  kidney-shaped  two-valved 
casts  that  contain  the  reproductive  matter  of  Lycopodiacece,  and  also 
tbe  urn-like  organs  that  inclose  the  sporules  of  mosses.    It  is  by  some 
writers  still  further  extended,  and  used  to  express  the  parts  that 
tontain  the  sporules  in  Lichens  and  Fungi. 
THECADACTYLS.  [Geckotid;e.] 
THECI'DEA,  or  THEGTD1UM.  [Brachiopoda.] 
THECODONTOSAU'RUS,  a  genus  of  extinct  Saurian  Reptiles 
referred  by  Professor  Owen  to  his  group  of  Thecodont  Lacertians. 

Professor  Owen,  in  his  '  Report  on  British  Fossil  Reptiles,'  observes 
that  among  the  inferior  or  squamate  sauriaus  there  are  two  leading 
modifications  in  the  mode  of  attachment  of  the  teeth,  the  base  of 
which  may  be  either  anchylosed  to  the  summit  of  the  alveolar  ridge, 
or  to  the  bottom  of  an  alveolar  groove,  and  supported  by  its  lateral 
wall.  These  modifications  are,  he  remarks,  indicated  respectively  by 
the  terins  'acrodont'  and  '  pleurodont.'  A  third  mode  of  fixation  is 
presented  by  some  extinct  saurians,  which,  in  other  parts  of  their 


organisation,  adhere  to  the  squamate  or  lacertine  division  of  the  order, 
the  teeth  being  implanted  iu  sockets,  either  loosely  or  confluent  with 
the  bony  walls  of  the  cavity :  these  Professor  Owen  has,  in  his 
'  Odontography,'  termed  the  Thecodont  Lacertians,  the  most  ancient  of 
all  saurians  belonging  to  this  group. 

The  Thecodontosaurus  of  Dr.  Riley  and  Mr.  Stutchbury,  described 
by  them  in  the  'Geological  Transactions'  of  1836,  from  remains 
found  in  the  dolomitic  conglomerate  of  Redland,  near  Bristol,  the 
oldest  or  lowest  division  of  the  new  red-sandstone  series,  is  allied  to 
the  typical  Varanian  Monitors,  but  differs  from  them  in  having  the 
teeth  imbedded  in  distinct  sockets.  Tho  Varani,  among  the  squamate 
saurians,  approach  to  this  condition  in  the  shallow  cavities  containing 
the  base  of  their  teeth  along  the  bottom  of  the  alveolar  groove. 

But,  in  the  extinct  genus  now  under  consideration,  the  sockets  are 
deeper,  and  the  inner  alveolar  wall  is  nearly  as  high  as  the  outer  one ; 
the  teeth  are  arranged  in  a  close-set  series,  slightly  decreasing  in  size 
towards  the  posterior  part  of  the  jaw  ;  each  branch  of  the  lower  jaw 
is  supposed  to  have  contained  21  teeth,  which  are  conical,  rather 
slender,  compressed  and  acutely  pointed,  with  an  anterior  and  posterior 
finely-serrated  edge,  the  serratures  being  directed  towards  the  apex  of 
the  tooth,  as  in  G.  Fischer's  genus  Rhopalodon  ;  the  outer  surface  is 
more  convex  than  the  inner  one  ;  the  apex  is  slightly  recurved ;  and 
the  base  of  the  crown  contracts  a  little  to  form  the  subcylindrical 
fang.  The  pulp-cavity  remains  open  in  the  base  of  the  crown  ;  and 
in  their  microscopic  structure  the  teeth  of  the  Thecodontosaurus  closely 
correspond  with  those  of  Varanus,  Monitor,  and  Megalosaurus. 

The  tooth  of  Palceosaurus  is  compressed,  pointed,  and  with  trenchant 
serrated  margius  ;  but  its  breadth,  compared  with  its  length,  is  much 
greater  than  in  Thecodontosaurus.    [Palceosaurus;  Teleosaurus.] 

Professor  Owen  draws  the  following  conclusions  from  the  know- 
ledge at  present  possessed  of  the  osteology  of  Thecodontosaurus  and 
Palaiosaurus,  whose  antiquity  the  discoverers  of  these  genera  regard 
ns  being  greater  than  that  of  any  other  vertebrated  animals,  excepting 
fishes : — 

In  their  thecodont  type  of  dentition,  biconcave  vertebra?,  double 
jointed  ribs,  and  proportionate  size  of  the  bones  or  the  extremities, 
they  are  nearly  allied  to  the  Teleosaurus  ;  but  they  combine  a  lacertian 
form  of  tooth  and  structure  of  the  pectoral  and  probably  pelvic  arch 
with  these  crocodilian  characters,  having  distinctive  modifications,  as 
the  moniliform  spinal  canal,  in  which  however  the  almost  contempo- 
rary Rhynchosaur  participates. 

THECODONTS.  [Thecodontosaurus.] 

THECOSO'MATA  (Gray),  an  order  of  Pteropodous  Molluica,  it 
includes  the  following  families  and  genera  :  — 

Family  1.  Cleodwidce. 
Genera: — Hyaloea ;  Diacria;  Clcodora ;  Balanlium;  Pleuropus ; 

Vaginella  ;  Crcseis  ;  Brochus  ;  Psyche;  Eurybia. 

Family  2.  Limacinidos. 

Genua,  Limacina. 

Family  3.  Cuvierida. 
Genera  : — Cuvieria;  Tripteres. 

Family  4.  Cymbidiadce. 

Genus,  Cymlulia. 

THELI'DOMUS,  (Swainson),  a  genus  of  Mollusca  placed  in  the 
family  Trochidce,  and  in  the  sub-family  Rotellince.  This  so-called  shell, 
which  is  twice  figured  and  described  as  that  of  a  mollusc  in  the 
'  Cabinet  Cyclopaedia,'  is  the  case  of  an  insect. 

We  notice  the  error,  that  a  mistake  in  a  useful  book  bearing  the 
authority  of  a  name  so  generally  known  and  deservedly  respected  aa 
Mr.  Swainson' s,  may  not  mislead. 

THE'LODUS,  a  genus  of  Fossil  Fish.  [Fish.] 

THELPHU'SA.  [Thelphusidje.] 

THELPHU'SID^E,  a  tribe  of  Brachyurous  Crustacea  belonging  to 
the  family  Catometopcs.  The  carapace  has  but  little  or  no  convexity, 
and  is  wider  than  it  is  long :  its  anterior  border  is  straight,  and 
occupies  about  two-thirds  of  its  transversal  diameter:  its  lateral 
borders  describe  a  regular  curve.  The  front  is  remarkably  wider  than 
the  buccal  frame,  and  more  or  less  curved  downwards.  The  eyes 
have  a  stout  and  short  peduncle,  the  length  of  which  is  never  more 
than  double  the  diameter,  and  its  lower  Burface  is  occupied  by  the 
cornea  for  about  half  its  length.  The  orbits  are  oval,  and  always 
present  at  their  internal  angle  a  narrow  gap  filled  by  the  external 
antenna.  The  internal  antennae  are  horizontal,  and,  in  general,  nearly 
entirely  hid  by  the  front.  The  basilary  joint  of  the  external  antenna? 
penetrates  into  the  gap  which  occupies  the  internal  angle  of  the  orbit 
and  separates  this  cavity  from  the  antennary  fossets ;  it  is  but  little 
developed,  and  the  moveable  stem  which  springs  from  it  in  the  same 
gap  is  very  small. 

The  habits  of  these  animals  are  very  remarkable.  All  the  known 
species  live  in  the  earth  near  the  banks  of  rivers  or  in  humid  forests ; 
bearing  a  strong  analogy  to  the  Land-Crabs.  (Milne-Edwards.) 

M.  Milne-Edwards  divides  the  tribe  into  three  sections  : — 

1.  Third  joint  of  the  external  jaw-feet  nearly  square,  and  giving 
insertion  to  the  succeeding  joint  by  a  notch  in  its  internal  angle. 

Ex.  Thelphusa  fluviatilis.  Length  24  inches.  Colour  yellowish.  It  if 
found  in  the  south  of  Italy,  Greece,  Egypt,  anl  Syria- 
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This  species  is  generally  considered  to  have  been  well-known  to 
the  ancient!,  and  to  bo  that  noticed  by  Hippocrates  and  Aristotle: 
these  Thelphusce  are  supposed  to  be  the  Horacleotic  Crabs  (oi  'Hpo«Ae- 
aiTiicol  Kapitivm)  of  the  latter  ('  J  [int.  Anitn.,'  iv.  2);  and  to  bo  those 
represented  on  ancient  medals.  It  burrows  in  the  earth  on  the  banks 
of  rivers. 


Thelphusa  fluviatilis,  reduced,    a,  external  jaw-foot  of  same. 


2.  Third  joint  of  external  jaw-feet  nearly  square,  and  giving  inser- 
tion to  the  succeeding  joint  towards  the  middle  of  its  anterior 
border. 

Ex.  Boscia  dentata.  Length  about  2  inches.  It  inhabits  the  Antilles 
and  South  America. 


Boscia  dentata,  reduced  one-third. 
a,  antennary  region  ;  b,  external  jaw-foot. 


3.  Third  joint  of  the  external  jaw-feet  having  nearly  the  form  of  a 
reversed  triangle,  and  giving  insertion  to  the  succeeding  joint 
by  its  external  angle. 

Ex.  Trichodactylus  quadratus.  Length  about  an  inch.  It  is  a  native 
of  Brazil. 

THEMISTO  (Guerin),  a  genus  of  Amphipodous  Crustacea. 

THENARDITE,  Anhydrous  Sulphate  of  Soda,  a  Mineral,  occurring 
crystallised.  Primary  form  a  right  rhombic  prism.  Cleavage  parallel 
to  the  primary  planes.  Colour  white  or  reddish.  Transparent ;  trans- 
lucent ;  opaque.  Soluble  in  water ;  effloresces  on  the  surface.  Specific 
gravity  2'73. 

It  occurs  in  crystalline  coatings  at  the  bottom  of  some  lakes,  at  a 
place  called  Las  Salinas  Espartinas,  about  five  leagues  from  Madrid. 
It  is  used  in  the  preparation  of  carbonate  of  soda.  According  to  the 
analysis  of  Casaseca  it  is  composed  of4— 

Sulphate  of  Soda  99-78 

Carbonate  of  Soda      ....  0  22 

 100 

THENTJS.  [Sctllaeidje.] 

THEOBRO'MA  (from  6e6s  and  PpZ/xa,  the  food  of  gods),  a  genus  of 
Plants  belonging  to  the  natural  order  Stcrculiacece,  the  species  of  which 
yield  the  Cocoa  of  commerce.  They  are  trees  with  large  simple  leaves 
and  with  the  flowers  in  clusters.  The  calyx  is  composed  of  5  sepals  ; 
the  petals  are  5,  lengthened  into  a  strap-like  form  at  the  apex ;  the 
stamens  are  5,  each  with  double  anthers  and  a  horn-like  appendage 
between  each  filament;  the  style  is  filiform,  with  a  5-parted  stigma; 
fruit  a  5-celled  capsule  without  valves ;  seeds  imbedded  in  a  soft 
pulp  ;  no  albumen,  and  thick  oily  wrinkled  cotyledons. 

T.  Cacao,  Common  Cacao,  or  Chocolate  Nut-Tree,  has  entire,  elliptic, 
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oblong,  acuminate,  quite  smooth  leaven,  and  oblong  smooth  fruit 
Thin  tree  is  indigenous  in  South  America,  and  is  generally  found  at 
a  height  of  000  feet  above  the  level  of  tho  sea.  It  is  however  exten- 
sively cultivated  in  the  West  Indies,  and  in  the  tropical  parts  of  Asia 
and  Afriea.  Tho  Mexicans  call  the  tree  Chocolalt,  hence  our  word 
Chocolate  for  tho  prepared  seeds.  Tho  capsuled  of  tho  fruit  are  large, 
and  contain  each  about  2!i  seeds  :  the  pulp  in  which  these  aro  enveloped 
has  a  sweet  and  not  unpleasant  taste,  and  is  frequently  eaten  whero 
the  tree  is  grown.  The  trees  are  evergreens,  and  bear  fruit  and  flowers 
all  the  year  through,  but  tho  usual  times  for  gathering  the  fruit  are  in 
June  and  December.  Tho  cotyledons  of  tho  seeds  contain  a  largo 
quantity  of  oily  albumen,  which  has  an  agreeable  flavour,  and  on  this 
account  they  are  not  only  used  as  a  principal  article  of  diet  by  the 
natives  of  the  countries  in  which  they  grow,  but  are  now  used  for  tho 
same  purpose  throughout  the  civilised  world.  The  composition  of 
these  seeds,  in  which  amylaceous  matter  is  combined  with  oil,  and  a 
principle,  called  Theobromine,  similar  in  its  constitution  to  Thein  and 
Caffein,  is  well  adapted,  when  combined  with  sugar,  to  form  a  valuable 
article  of  diet.  [Food.] 

The  oil  contained  in  the  seeds  is  sometimes  obtained  separately,  and 
called  cocoa-butter.  It  may  be  obtained  easily  by  expression,  especially 
if  hot-water  is  added.  It  is  said  to  be  very  nutritive,  and  to  act  as  an 
anodyne.  It  is  particularly  recommended  for  making  ointments.  (Erscb 
and  Gruber,  'Allgem.  Encycl.,'  art.  Cacao.) 

There  are  several  other  species  of  Theobroma,  yielding  seeds  possessing 
the  properties  of  the  above,  but  they  are  not  cultivated  or  employed 
to  the  same  extent.  They  are  all  of  them  natives  of  South  America, 
and  used  by  the  inhabitants  where  they  grow  as  food.  T.  Ouazuma  oi 
Linnjcus,  the  Bastard  Cedar,  or  Ormc  d'Amerique,  now  the  O.  ulmi- 
folia,  is  a  native  of  the  West  Indies,  and  is  a  handsome  tree  resembling 
the  elm. 

THIiONEA.  TMiLLEPoniD^.] 

THEONO'A,  a  genus  of  Fossil  Zoophyta. 

THEOPHRASTA,  a  genus  of  Plants  dedicated  to  Tbeophrastus. 
It  was  originally  called  Bresia  by  Plumier,  but  afterwards  altered  by 
Linnaeus.  T.  Jussieui  belongs  to  the  natural  order  Myrsinaceo?,  and  is  a 
small  tree  with  a  simple  unbranchedstem,  furnished  with  a  tuft  of  long 
evergreen  leaves  at  top,  giving  it  a  resemblance  to  a  palm-tree.  The 
flowers  are  of  a  white  colour,  and  are  arranged  on  terminal  racemes, 
which  are  very  short,  and  hidden  amongst  the  leaves  of  the  plant. 
The  calyx  is  campanulate  and  cartilaginous.  The  corolla  is  also 
campanulate,  with  a  short  tube,  and  has  a  dilated  throat,  girded  by 
an  elevated  angularly-lobed,  fleshy,  arched  ring  :  the  limb  is  spreading. 
The  stamens  are  five,  combined  with  the  tube  of  the  corolla ;  anthers 
horned.  The  fruit  is  a  crustaceous  spherical  berry,  about  the  size  of 
a  crab-apple,  with  the  seeds  half  immersed  in  the  placenta.  The  T. 
Jussieui  is  the  only  species.  It  is  a  native  of  the  mountains  of  St. 
Domingo,  and  is  much  cultivated  on  account  of  its  long  handsome 
holly-like  leaves.  It  may  be  propagated  by  cuttings,  and  grows,  well 
in  a  soil  of  peat,  loam,  and  sand. 

THERATES.  [Ctenostoma.] 

THERIS'TICUS,  a  genus  of  Birds. 

THESPE'SIA  (from  0ecnreVios),  a  genus  of  Plants  belonging  to  the 
natural  order  Malvacew.  The  species  are  trees  with  large  entire  leaves. 
The  calyx  is  truncate,  and  girded  by  a  3-leaved  deciduous  involucel  ; 
the  fruit  is  a  capsule  with  5  cells,  and  each  cell  is  semi-parted,  with  i 
seeds  at  the  base. 

T.  populnea,  Popular  Thespesia,  has  roundish  cordate  pointed 
5-7-veined  leaves,  with  dot-like  scales  beneath,  with  the  peduncles 
equal  in  length  to  the  petioles.  This  plant  is  a  native  of  the  East 
Indies,  Guinea,  and  the  Society  Islands  ;  and  is  known,  where  it  grows 
amongst  British  colonists,  as  the  Umbrella-Tree.  It  attains  a  height 
of  about  40  feet,  and  has  large  yellow  flowers  with  a  dark-red  centre. 
In  the  tropics  it  has  gained  for  itself  a  sacred  regard,  and  is  planted 
about  monasteries  and  convents ;  heme  the  name  Thespesia  (divine). 
There  are  two  species,  natives  of  South  America  :  they  are  all  trees, 
with  handsome  showy  flowers. 

THETIS,  a  genus  of  Fossil  Shells. 

THIA,  a  genus  of  Crustacea.  T.  polita  is  a  British  species.  It  lives 
buried  in  the  sand  at  a  small  distance  from  the  shore.  The  colour  is 
rosy.    Length  10  lines. 


Thia  polita. 

3Y 
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THINO'CORUS  (Escuscholtz),  a  genua  of  Birds  placed  by  Mr.  G.  R. 
Gray  in  his  sub-family  Thinocorinee. 

THIRST  i3  the  peculiar  sensation  which  excites  the  desire  to  drink. 
Water  is  the  proper  object  of  this  desire.  [Food.] 

THISANTHA.    \See  Supplement.] 

THIjSiLE,  the  common  name  of  Carduus,  a  genus  of  Plants  belong- 
ing to  the  large  natural  order  Composite.  From  the  time  of  Theo- 
phrastus  down  to  that  of  Caspar  Bauhin,  all  plants  that  possessed  a 
Bpiny  involucre  were  comprehended  in  the  genus  Carduus.  The 
Artichoke  (Cynara)  and  the  Teasel  (Dipsacus)  were  included  in  it  by 
Tragus  and  Lobelius.  Morison  confined  the  genua  to  those  plants  that 
had  spiny  scales  of  the  involucre  and  a  crown  of  feathery  down 
(pappus)  surmounting  the  seed.  Plants  resembling  them,  but  with- 
out a  spiny  involucre,  he  called  Cirsium,  and  those  without  the  feathery 
pappus  Carduus  improprid  dictus.  Tournefort  adopted  these  distinc- 
tions. Vaillant  defined  Carduus  more  accurately,  giving  it  to  plants 
with  a  globular  involucre  composed  of  spiny  scales,  with  compound 
flowers,  tubular  florets,  stamens  united  by  the  anthers,  a  hairy  recep- 
tacle, and  a  hairy  pappus  on  the  seeds.  If  the  pappus  was  feathery, 
he  called  the  genus  Acama;  and  when  the  receptacle  was  not  hairy, 
but  honeycombed,  he  used  the  term  Onopordon,  a  name  previously 
applied  to  Thistles  by  Pliny.  When  the  scales  and  receptacles  were 
fle-hy,  he  named  the  genus  Cynara.  Linnccus  adopted  these  genera, 
but  changed  Vaillant's  Acama  into  Cnicus,  a  name  which  had  been 
previously  employed  by  Tournefort  for  another  genus. 

The  genus  Carduus  consists  of  upwards  of  30  species,  most  of 
which  are  inhabitants  of  Europe.  None  of  them  are  found  in  the 
New  World. 

C.  nutans,  Musk-Thistle,  has  decurrent  spiny  leaves,  with  handsome 
drooping  flowers ;  the  scales  of  the  involucre  cottony,  the  outer  ones 
spreading.  It  is  a  common  plant  on  waste  ground,  in  dry,  stony,  or 
chalky  soils,  in  Great  Britain.  It  gives  out,  especially  in  the  evening 
in  warm  weather,  a  strong  smell  of  musk. 

C.  marianus,  Milk-Thistle,  has  spinous  leaves  embracing  the  stem  ; 
the  scales  of  the  involucre  leaf-like,  recurved  and  spinous  at  the 
margin.  It  is  a  native  of  England  ;  scarce  in  Scotland.  The  leaves 
are  distinguished  by  the  milky-whiteness  of  their  veins.  This  milki- 
ness  is  said,  according  to  an  absurd  story,  to  have  been  produced  by 
a  drop  of  the  Virgin  Mary's  milk,  just  as  the  Milky-Way  was  sup- 
posed to  arise  from  that  of  J uno.  This  plant  is  an  esculent,  and  may 
be  eaten  young  as  a  salad,  or  boiled  and  eaten  as  greens.  The  young 
stalks,  when  peeled  and  soaked  in  water,  are  also  excellent. 

The  root  may  be  prepared  like  salsify  and  skirret,  and  the  receptacle 
may  be  cooked  and  eaten  as  the  artichoke.  When  cultivated,  the 
seeds  should  be  sown  in  spring,  and  the  plants  kept  at  a  foot  and  a 
half  distance  from  each  other,  and  the  earth  thrown  up  round  them 
till  they  are  etiolated. 

The  genus  Cnicus,  Plume-Thistle,  is  known  by  the  feathered  down 
that  crowns  the  seeds.  It  is  a  large  genus ;  nine  of  the  species  are 
inhabitants  of  Great  Britain. 

The  Cotton-Thistle  is  the  Onopordon,  which  is  known  by  its  honey- 
combed receptacle.  The  0.  Acanthium  is  a  British  species.  The 
leaves  are  ovate-oblong,  sinuated,  spinous,  decurrent,  and  woolly  on 
both  sides.  It  attains  a  height  of  from  four  to  six  feet.  It  is  culti- 
vated in  Scotland  as  the  Scotch  Thistle;  but  it  is  doubtful  whether  this 
national  badge  has  any  existing  type,  as  the  representations  of  the 
Scotch  Thistle  on  ancient  wood-carvings,  coins,  and  armorial  bearings, 
differ  more  from  each  other  than  any  known  species  of  thistles.  The 
receptacle  and  stalks  of  the  Cotton-Thistle  are  sometimes  eaten  in  the 
same  manner  as  the  Artichoke  and  Cardoon.  [Cynara.] 

The  Carline  Thistle  forms  the  genus  Carlina,  which  obtained  that 
name  from  a  tradition  that  the  root  of  the  Common  Carline  (C.  vul- 
garis) was  shown  by  an  angel  to  Charlemagne  as  a  remedy  for  the 
plague  which  prevailed  in  his  army.  The  genus  is  known  from  the 
others  by  the  inner  scales  of  the  involucre  being  spreading  and  mem- 
branous, and  of  a  yellow  colour.  The  Common  Carline  is  a  frequent 
plant  in  Great  Britain  on  dry  hilly  pasture  and  in  fields.  It  is  about 
one  foot  high. 

The  Blessed  Thistle  is  the  Centaurea  bencdicta,  the  Carduus  bene- 
dictus  of  old  writers.  The  involucre  of  the  genus  Centaurea  is  not  spiny, 
and  the  seeds  have  a  very  simple  pappus,  or  none.  The  Blessed 
Thistle  is  a  native  of  the  Levant,  and  in  the  middle  ages  was  held  in 
extravagant  estimation  on  account  of  its  supposed  virtues.  It  is  still 
cultivated  in  some  places  on  account  of  its  medicinal  properties. 
Sow-Thistle  is  the  name  given  to  the  species  of  Sonckus.  [SoNCHUS.] 
THLASPI  (from  6\da,  to  compress;  seeds  compressed),  a  genus  of 
Plants  belonging  to  the  natural  order  Cruciferas,  and  the  sub-order 
Angustiscptce.  It  has  a  roundish  notched  pouch,  boat-shaped  valves 
winged  at  the  back ;  the  seeds  are  numerous,  the  petals  equal,  the 
flowers  white, 

T.  arven.se,  Penny-Cress,  has  oblong-toothed  leaves  and  erect  stems, 
an  elongated  fruit-bearing  raceme,  orbicular  pouches  with  a  longitu- 
dinal wing.  It  is  a  native  throughout  Europe  and  in  England.  The 
flowers  are  small  and  white,  and  the  whole  plant  when  bruised  has  a 
Bomewhat  alliaceous  odour. 

T.  perfvliatum  has  obcordate  pouches,  the  stem-leaves  cordate- 
oblong,  the  petals  equal  in  length  to  the  calyx.  It  ia  a  native  of 
Europe  and  is  found  in  England  on  a  chalky  soil. 
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T.  alpestre  is  found  on  limestone  mountain  pastures  throughout 
Europe  and  England ;  the  leaves  are  entire,  the  radical  ones  ovate, 
stalked,  the  cauliue  ones  sagittate  and  stem-clasping ;  the  petals  nearly 
as  long  as  the  calyx,  the  pods  obcordate,  8-12-seeded. 

THOA  (Linnaeus),  a  genus  of  Pulypiaria. 

THOMSONITE.  [Comptonite.] 

THORA'CIC  DUCT  is  the  principal  trunk  of  the  lymphatic  or 
absorbent  system,  and  the  canal  through  which  the  greater  part  of  the 
chyle  and  lymph  is  conveyed  into  the  blood.  It  commences,  below, 
at  what  is  called  the  receptaculum  chyli,  which  receives  all  the  prin- 
cipal absorbent  vessels  from  the  intestines  and  from  the  lower  extre- 
mities, and  lies  at  the  posterior  and  middle  part  of  the  abdomen,  on 
the  upper  lumbar  vertebra  and  on  the  right  side  of  the  aorta.  In 
man  the  diameter  of  the  receptaculum  is  but  little  greater  than  that 
of  the  thoracic  duct,  which  is  continued  from  it;  in  most  other 
animals  it  is  considerably  greater,  and  the  duct  seems  in  them  to  com- 
mence in  a  large  pouch.  From  the  receptaculum  chyli  the  thoracic 
duct  passes  upwards,  on  the  right  side  of  the  aorta,  and  behind  it, 
from  the  abdomen  into  the  chest,  being  joined  in  its  course  by  the 
lymphatic  vessels  of  the  adjacent  organs.  Opposite  the  sixth  dorsal 
vertebra  it  begins  to  bend  to  the  left,  and,  after  passing  behind  the 
arch  of  the  aorta,  it  ascends  to  the  level  of  the  seventh  cervical 
vertebra,  curves  forwards  and  downwards,  and  opens  into  the  left  sub- 
clavian vein,  usually  near  its  junction  with  the  left  jugular  vein.  At 
this  orifice  of  the  thoracic  duct  there  are  two  valves,  like  those  of 
the  veins,  which  open  to  permit  fluid  to  pass  from  the  duct,  but  close 
when  any  is  forced  against  them  from  the  vein.  Other  valves  in  un- 
certain number  are  found  in  different  parts  of  the  duct,  and  have 
all  the  same  direction  as  those  of  veins.  [Absorbents;  Chile; 
Digestion.] 

THORAX  [Lungs.] 

THORITE,  a  Mineral  in  which  thorina  was  discovered  to  exist  by 
Berzelius.  It  occurs  massive  and  compact.  Fracture  uneven,  very 
brittle,  and  full  of  cracks.  Hardness  about  5  0.  Lustre  resinous ; 
vitreous;  opaque.  Colour  black.  Specific  gravity  4-63  to  4-80.  Before 
the  blow-pipe,  gives  off  water,  and  becomes  yellow,  but  does  not  fuse 
It  is  found  in  Sienite,  in  Norway.  It  contains  nearly  58  per  cent,  of 
thorina,  mixed  with  13  metallic  and  other  bodies. 

THO'RIUM,  or  THORI'NUM,  a  metallic  body  discovered  by 
Berzelius  in  an  earth  to  which  he  had  given  the  name  of  Thorina, 

[TriORITE.] 

THORN.  [Crataegus.] 
THORN-APPLE.  [Datura] 
THOROUGHWORT.    [Eupatorkm.  J 
THOROUGH-WAX.  [Eupatoiuum.] 
THRA'CIA  (Leach),  a  genus  of  Mollusca. 
THRASA'ETOS.  [Falconptwe.] 

THRAULITE,  Hisingcrite,  Hydrated  Silicate  of  Iron,  a  Miueral 
occurring  in  roundish  nodules.  Fracture  uneven  or  imperfect,  con- 
choidal.  Structure  curved,  foliated.  Brittle.  Splendent.  Nearly 
opaque.  Lustre  vitreo-resinous.  Colour  brownish-black.  Gives  out 
water  when  heated  in  a  glass  tube ;  imperfectly  fused  by  the  blow- 
pipe, and  is,  after  heating  attracted  by  the  magnet.  It  occurs  at 
Riddarhyttan  in  Westmanland  (1),  and  at  Bodenmais  in  Bavaria  (2), 
accompanying  iron  pyrites.  Its  analyses  by  Hisinger  and  Kobell  are 
as  follows  : — 

(1)  Hisinger.     (2)  Kobell. 

Silica  3630  31-28 

Peroxide  of  Iron  44  39  50-86 

Water  2070  1912 

101-39  101.26 
THRIFT,  the  common  name  of  the  Statice  Armeria,  Smith,  now 
Armeria  maritima.    Armeria  belongs  to  the  natural  order  Plumbagi- 
nacem.    It  is  distinguished  by  the  flowers  being  in  a  head  contained 
in  an  inverted  cylindrical  sheath,  and  the  capsular  fruit  not  bursting. 

A.  maritima,  Thrift,  is  a  common  British  plant,  growing  on  muddy 
and  rocky  sea-shores  and  on  the  banks  of  salt-water  sestuaries.  It 
bears  transportation  to  gardens,  where  it  is  a  favourite  in  forming  the 
borders  of  flower-beds.  It  may  be  easily  distinguished  from  other 
species  by  its  linear  1-nerved  leaves.  It  has  rose-coloured  flowers. 
Several  varieties  are  described. 

(Babington,  Manual  of  British  Botany.) 

THRINCIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Composite  and  the  sub-order  Cichoracex.  It  has  an  oblong  involucre 
in  one  row,  with  a  few  additional  scales  at  the  base ;  the  receptacle  is 
punctured;  the  fruit  beaked;  the  pappus  in  two  rows,  the  outer  row 
setaceous,  deciduous,  the  inner  one  longer,  feathery,  and  dilated  at  the 
base  ;  the  marginal  row  of  fruits  enveloped  in  the  scales  of  the 
involucre. 

T.  hirta,  the  only  British  species,  has  lanceolate  leaves,  sinuate, 
dentate,  hispid  or  hairy;  the  leaves  are  all  radical,  sometimes  nearly 
or  quite  entire,  occasionally  runcinate.  It  is  found  chiefly  in 
gravelly  soil. 

(Babington,  Manual  of  British  Botany.) 

THRI'OTHORUS.  [Troglodytin*:.] 

THRIOTHU'RUS.  [TroglodytinjE.] 

THROMBOLITE.  [CorpER.] 


THROSCUS. 


THYMUS. 


THROSCUS.  [Elatkrid^.] 
THROSTLE.  [Mkiiulim:.] 
THRUSH.  [Mekulida;.] 
THRUSH-FUNGUS.  [Oidium.] 
THRUSHES.  [Mbuui.id^.] 

THUJA,  or  THUYA,  a  gcuuB  of  Plants  belonging  to  tho  natural 
order  Coniferw.  This  name  is  derived  from  dvu,  as,  on  account  of  the 
pleasant  odour  given  out  by  tho  wood  in  burning,  it  was  used  in 
ancient  sacrifices.  Tho  species  of  this  genus  are  more  commonly 
known  by  the  name  of  Arbor  Vital.  It  belongs  to  tho  section  of 
Conifcrm  called  Cuprcssinat  by  Richard,  in  which  Cupressus,  VallitrU, 
Taitodium,  and  Juniperus  aro  also  included.  Tho  pistils  and  stamens 
are  in  separato  flowers  on  the  same  tree.  The  male  catkins  are  termi- 
nal and  solitary ;  the  pollen  of  each  flower  is  included  in  four  cases 
that  are  attached  to  the  inner  face  of  the  scalo  towards  its  baBe.  The 
female  catkin  is  terminal ;  the  ovary  is  united  to  tho  bractea,  forming 
together  a  kind  of  receptacle ;  each  receptacle  has  two  ovules;  the 
receptacles  are  semipcltate,  imbricated,  and  smooth,  or,  in  some  cases, 
have  a  recurved  beak  near  tho  tip  ;  the  seeds  in  some  are  Blightly 
winged.  The  leaves  are  scale-like,  closely  imbricated  or  compressed. 
The  species  are  evergreen,  either  trees  or  shrubs,  and  are  inhabitants 
of  Asia,  Africa,  and  North  America. 

T.  occidenlalis,  Western  or  American  Arbor  Vitsc,  has  the  branchlets 
2-edged ;  the  leaves  imbricated  in  4  rows,  pvato-rhomboid,  adpressed, 
and  tuberculated ;  the  cones  are  obovate,  with  the  interior  scales  trun- 
cate and  gibbous  beneath  the  apex.  This  plant  is  a  large  shrub  or 
small  tree,  and  is  a  native  of  North  America,  from  Canada  to  the 
mountains  of  Virginia  and  the  Carolinas.  It  is  not  so  frequent  in  the 
southern  states,  and  is  found  thore  on  the  steep  banks  of  mountain- 
torrents.  In  the  northern  states  of  America  it  is  sometimes  called 
the  White  Cedar,  but  more  commonly  Arbor  Vita;.  It  grows  best  in 
cool  moist  places,  on  the  borders  of  rivers  and  lakes,  and  in  swamps, 
some  of  which  it  covers  to  the  extent  of  50  to  100  acres.  The  stem  of 
this  tree  seldom  rises  straight  from  the  ground,  but  makes  a  short 
bend  before  it  becomes  straight. 

T.  orientalis,  Oriental  or  Chinese  Arbor  Vitro,  has  2-edged  branch- 
lets  ;  imbricated  ovato-rhomboid  adpresscd  leaves,  furrowed  in  the 
middle  and  in  4  rows ;  the  cones  are  elliptic,  with  the  interior  scales 
blunt,  and  mucronate  beneath  the  apex.  It  is  a  native  of  rocky 
situations  in  Siberia  and  China,  and  on  the  mountains  of  Japan. 

T.  pendula,  Pendulous  or  Weeping  Arbor  Vitse,  has  opposite  decus- 
sating spreading  lanceolate  mucronate  keeled  somewhat  distant  leaves; 
globose  cones  ;  convex  smooth  scales;  filiform  pendulous  branches.  It 
is  a  native  of  Tartary,  and  is  an  elegant  shrub. 

T.  articulata  of  Desfontaines  is  now  called  Callitris  quadrivalvis, 
Four-Valved  Callitris.  The  genus  Callitris  differs  from  Thuja  in 
having  the  scales  of  the  female  catkins,  from  4  to  6  in  number, 
opening  like  the  valves  of  a  regular  pericarp,  and  the  seeds  at  the 
base  of  these  scales  winged  on  the  margin.  The  Four-Valved  Callitris 
has  flattened  articulated  leaves ;  the  female  catkin  with  4  oval  pointed 
valves,  2  of  which  have  seeds.  It  is  a  native  of  Barbary,  and  attains 
a  height  of  from  15  to  20  feet.  It  was  first  discovered  by  Desfontaines 
on  Mount  Atlas  in  1796.  [Callitris.] 

THULITE.  [Epidote.1 

THUMERSTONE,  or  THUMITE.  [Axinite.] 

THUNBERGIA  (in  honour  of  Thunberg  the  botanist),  a  genus  of 
Plants  belonging  to  the  natural  order  Acanthacea;.  It  has  a  double 
calyx,  the  outer  one  2-leaved,  the  inner  about  12-toothed.  The  corolla 
is  campanulate ;  the  capsule  beaked  and  2-celled.  The  species  are 
handsome  climbing  plants  with  a  fragrant  odour. 

T.  fragrans  has  a  climbing  stem,  with  cordate  acuminate  leaves 
somewhat  angular  at  the  base. 

T.  grandiflora  has  large  flowers  with  no  inner  calyx ;  the  leaves  are 
angular  cordate  ;  the  anthers  bearded  and  spurred.  This  and  the 
former  species  are  natives  of  the  East  Indies. 

THUREA.  [Boswkllia.] 

THURINGITE.  [Iron.] 

THUY'TES,  a  genus  of  Fossil  Plants. 

THYLA'CINUS.  [Marsdpiata.] 

THYLACOTHERIUM.  [Marsumata.] 

THYMALLUS.  [Salmoxick.] 

THYME.  [Thymus.] 

THYMELA'CE^E,  Daphnads,  a  natural  order  of  Plauts  belonging 
to  the  tubiferous  group  of  Incomplete  Exogens.  The  name  of  this 
order  is  derived  from  Thymelcea,  a  plant  spoken  of  by  the  ancients, 
and  which  some  have  supposed  to  be  the  Daphne  Gnidium,  a  plant 
belonging  to  the  present  order.  This  order  consists  of  shrubs  or  small 
trees,  very  rarely  herbaceous,  with  non-articulate  sometimes  spiny 
branches  having  a  very  tenacious  bark.  The  leaves  are  entire,  simple, 
without  stipules,  and  alternate  or  opposite.  The  flowers  are  capitate 
or  spiked,  terminal  or  axillary,  occasionally  solitary  ;  the  calyx  is 
tubular,  coloured,  4-cleft,  with  an  imbricate  aestivation ;  the  stamens 
are  2,  4,  or  8  in  number,  inserted  into  the  tube  with  2-celled  anthers, 
dehiscing  lengthwise  in  the  middle ;  the  ovary  is  solitary,  with  a  soli- 
tary pendulous  ovule.  The'fruit  is  hard  and  dry,  or  drupaceous.  The 
seed  has  little  or  no  albumen,  a  straight  embryo,  with  a  short  radicle 
and  entire  cotyledons.  This  order  is  related  to  Santalacea>,  from 
-which  it  differs  in  its  inferior  calyx.    It  is  also  allied  to  Elceagnaccw 


and  Prtitaccce,  from  both  of  which  it  in  distinguished  by  its  pendulous 
ovules.  Lindh-y  refers  to  this  order  BlriHlyi  duflflftfflim  on  account 
of  their  superior  fruit.  Tho  species  aro  found  in  Europe,  but  aro 
not  common;  thoy  occur  in  greatest  abundance  in  tho  cooler  part* 
of  India  and  South  America,  ut  the  Capo  of  Good  Hope,  and  in 
Australia. 

Tho  most  prominent  property  of  this  order  is  their  causticity,  which 
resides  in  their  bark.  Wh'-n  applied  to  tho  »kin  it  produce*  vesication, 
iind  pain  in  tho  mouth  when  chewed.  The  bark  of  several  of  the 
specios  is  very  tough,  and  may  be  manufactured  into  cordage.  Passe- 
rina  tinctoria  yields  a  yellow  dye,  which  is  used  in  the  south  of  Kuropv 
to  colour  wool.  The  various  species  of  Daphne  possess  active  proper- 
ties; some  are  used  for  dyeing,  some  are  poisonous,  and  tho  AtfUM 
Lagetta  is  the  Lace-Bark-Treo  of  Jamaica.  [Oai'iinb.] 
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Daphne  Meztreum. 

1,  cutting  with  flowers;  2,  ditto  with  fruit;  3,  single  flower;  4,  calyx 
opened,  showing  the  insertion  of  the  stamens  ;  5,  section  of  ovary,  showing  the 
single  pendulous  seed. 

THYMUS  (dvnos),  the  name  of  a  genu3  of  Plants  belonging  to  tho 
natural  order  Lamiacece  or  Labiata.  It  has  an  ovate  bilabiate  calyx 
with  13  ribs  ;  the  upper  lip  is  trifid,  the  lower  lip  is  bifid  with  ciliated 
subulate  segments,  and  throat  villous  inside ;  the  corolla  with  the 
upper  lip  erect,  nearly  plane,  notched,  lower  patent  and  trifid;  stamen? 
straight,  exserted ;  anthers  2-celled ;  styles  bifid  at  apex.  All  the 
species  are  small  under-shrubs  with  usually  purplish  flowers.  Between 
20  and  30  species  have  been  described  by  botanists,  most  of  them 
inhabitants  of  Europe,  especially  the  region  of  the  Mediterranean  : 
one  only  is  a  native  of  the  British  Isles. 

T.  vulgaris,  Common  or  Garden  Thyme,  is  an  erect  plant,  or  some- 
times procumbent  at  the  base,  or  clothed  with  a  hoary  pubescence ; 
the  leaves  are  sessile,  linear,  or  ovato-lanceolate,  acute,  with  revolute 
edges,  fascicled  in  the  axils ;  the  teeth  of  the  upper  lip  of  the  calyx 
are  lanceolate,  but  the  segments  of  the  lower  lip  are  subulate  and 
ciliated.  This  plant  is  a  native  of  the  south-west  parts  of  Europe,  in 
dry  plains  and  on  hills,  and  uncultivated  places  free  from  woods.  It 
is  very  much  branched,  and  has  purplish  flowers.  This  species  is  cul- 
tivated for  culinary  purposes,  and  many  varieties  of  it  are  met  with  in 
gardens.    It  has  a  pungent  aromatic  odour  and  taste. 

T.  Chamcedrys,  Wild  Thyme,  or  Mother-of-Thyme,  is  a  suffruticose 
plant,  with  whorled  or  capitate  flowers,  branched  decumbent  stems, 
with  plain  ovate  obtuse  entire  petiolate  leaves,  more  or  less  ciliated  at 
the  base ;  upper  lip  of  the  corolla  ovate,  4-angular ;  upper  lip  of  the 
calyx  with  short  ovato-lanceolate  leaves,  with  subulate  ciliated  teeth. 
It  is  a  native  of  Great  Britain,  on  hills  and  in  dry  pastures,  and 
throughout  Europe  and  the  north  of  Asia.  This  plant  has  the  same 
sensible  properties  as  the  last.  One  of  the  varieties  is  known  by  the 
name  of  Lemon-Thyme,  on  account  of  its  scent  resembling  the 
lemon. 

T.  Serpyllum,  Linnaeus,  appears  to  be  different  from  the  above, 
having  uniformly  hairy  prostrate  creeping  stems,  distinct  from  the 
ascending  capitate  flower-stems.    It  is  not  a  native  of  Great  Britain. 

T.  mastichina,  Mastich-Thyme,  or  Herb-Mastich,  has  ovate  or  oblong 
obtuse  petiolate  leaves,  narrowed  at  the  base  and  not  ciliated;  the 
calyx  is  villous,  with  feathery  subulate  teeth,  which  are  longer  than 
the  tube.  It  is  a  native  of  dry  sandy  uncultivated  places  in  Spain, 
Portugal,  and  Barbary.    It  exhales  a  scent  resembling  mastich.    It  is 
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the  Marum  vulgare  of  older  botanists,  and  at  ono  time  had  some 
reputation  as  au  errhine. 

THYMUS  GLAND  (which  in  the  calf  and  lamb  is  called  the  Sweet- 
bread), is  an  organ  situated  behind  the  sternum,  in  the  anterior 
mediastinum,  in  front  of  the  pericardium  and  the  large  vessels  arising 
from  the  base  of  the  heart.  In  the  embryo  and  the  infant  it  has,  in 
proportion  to  the  rest  of  the  body,  a  very  considerable  size ;  iu  after- 
life it  becomes  comparatively  smaller,  and  at  last  nearly  disappears. 
It  is  of  au  elongated  form,  its  greatest  dimension  being  from  above 
downwards,  and  is  composed  of  two  chief  portions,  which  by  careful 
dissection  may  be  separated  in  the  middle  line.  At  each  end  it  bears 
two  processes,  or  horns,  of  which  the  upper  are  longer  and  more 
slender  than  the  lower,  aud  the  right  are  usually  longer  than  the  left. 
It  is  supplied  by  several  branches  from  the  internal  mammary,  inferior 
thyroid,  and  mediastinal  arteries,  to  which  veins  of  considerable  size 
correspond.  Its  absorbent  vessels  are  numerous  and  large,  but  not 
more  so  than  in  other  glands  of  equal  vascularity. 

The  Thymus  Gland  is  composed  of  a  great  number  of  similar  small 
masses  or  lobules,  which  may  be  separated  by  dissection,  and  are 
held  together  by  fine  cellular  tissue  continued  from  that  which  invests 
the  whole  gland.  The  lobules  vary  in  size  from  half  a  line  to  three 
lines  in  diameter,  and  have  simple  or  complex  cavities  filled  with  a 
milky  fluid.  Sir  Astley  Cooper  ('  The  Anatomy  of  the  Thymus 
Gland ')  says  that  the  lobules  are  arranged  in  spiral  lines,  so  that  the 
gland  may  be  unravelled  into  a  sort  of  kuotted  rope  of  lobules,  which 
are  wound  around  a  central  cavity  or  reservoir,  with  which  the  cavities 
of  the  lobules  communicate.  But  the  existence  of  such  a  central  cavity 
is  not  generally  admitted. 

The  fluid  contained  in  the  cells  of  the  Thymus  Gland  is,  in  young 
and  healthy  animals,  opaque  and  creamy.  It  has  been  particularly 
examined  by  Mr.  Gulliver  (Appendix  to  Gerber's  '  General  Anatomy '), 
who  has  found  that  both  iu  its  chemical  composition,  and  iu  the 
abundance  aud  structure  of  the  globules  which  it  contains,  it  closely 
resembles  the  fluid  of  the  lymphatic  glands. 

Of  the  function  of  the  Thymus  Gland  scarcely  anything  probable  is 
known.  Whatever  it  be,  it  is  performed  most  actively  during  foetal 
life  and  the  first  year  of  extra-uterine  life  ;  for  during  this  time  the 
Thymus  Gland  grows  at  the  same  rate  as  the  rest  of  the  body,  its  cells 
are  full  of  fluid,  aud  the  fluid  is  thick  and  abundant  in  globules. 
From  the  end  of  the  first  to  the  end  of  the  third  year  its  size  does  not 
materially  vary,  but  after  this  time  it  gradually  diminishes,  and  after 
the  twelfth  or  fourteenth  year  it  is  rare  to  meet  with  more  than  a 
slight  trace  of  it. 

THYNNUS.  [Scombridje.] 

THYONES,  or  THYONID^E,  a  family  of  Echinodermata,  belonging 
to  the  order  JTololhuriadce.  They  are  characterised  by  the  pyriform 
shape  of  their  bodies  whilst  resting,  and  a  cylindrical  form  whilst 
moving;  they  are  contractile,  and  covered  all  over  with  numerous 
papillose  suckers;  they  have  10  branching  tentacles.  From  their 
elongated  character,  and  their  body  being  covered  with  suckers,  they 
resemble  some  forms  of  Cactus,  and  have  hence  been  called  Sea- 
Cactuses.  The  genus  Holothuria,  is  often  included  in  this  family.  It 
is  distinguished  from  Thyone  by  possessing  20  tentacles,  which  are  not 
branched  as  in  Thyone, 

Thyone  is  thus  characterised : — Body  nearly  regular,  covered  with 
scattered  wart-like  suckers;  tentacles  10  ;  teeth  long  and  thread-like. 
There  are  three  British  species  of  this  genus. 

T.  papUlosa,  the  Common  Thyone,  has  an  elongate-ovate  body  of  a 
brownish-white  colour,  with  the  tentacula  much  pinnated.  It  was 
first  found  by  Dr.  Johnston,  and  has  since  been  taken  several  times  on 
the  British  coasts. 

T.  PoHlochii  and  T.  Raphanus  are  the  remaining  British  species. 

THYROID  GLAND  is  an  organ  situated  in  the  middle  and  fore 
part  of  the  neck,  in  front  and  by  the  sides  of  the  thyroid  cartilage  of 
the  larynx  (from  which  it  has  its  name),  and  of  the  cricoid  cartilage 
and  the  upper  part  of  the  trachea  [Larynx],  to  which  it  is  closely 
fixed  by  cellular  tissue.  It  is  composed  of  two  chief  lateral  portions 
or  lobes,  and  a  smaller  portion  or  isthmus  connecting  them.  A  fourth 
portion,  which  is  long  and  slender,  and  is  named  the  middle  column 
or  horn,  usually  passes  upwards  from  the  isthmus  in  front  of  the 
larynx.  The  lateral  lobes  are  of  a  somewhat  pyramidal  form,  about 
two  inches  long,  and  an  inch  wide  at  their  bases.  The  whole  gland 
is  proportionally  larger  in  the  embryo  than  in  the  adult,  and  in 
women  than  in  men. 

Of  the  function  of  this  gland  but  little  is  known.  It  is  subject  to 
enlargement  in  scrofulous  states  of  the  system,  and  this  disease  is 
known  by  the  names  of  Bronchocele  and  Goitre. 

THYSANODACTYLUS.  [Iguanid2E.] 

THYSANOPODA.  [Stomapoda.] 

THYSANU'RA,  Apterous  Insects,  with  six  legs  and  peculiar  organs 
of  motion  on  their  sides,  or  at  the  extremity  of  the  abdomen.  They 
undergo  no  metamorphosis.  They  havo  been  grouped  by  Latreille 
under  two  families,  of  which  Lepisma  and  Podura,  two  Linnaean 
genera,  are  the  respective  types.  In  the  first  we  have  a  number  of 
brilliant  silvery  little  insocts,  covered  with  small  scales,  which  are  used 
as  tests  for  the  powers  of  microscope  glasses.  They  have  long  setaceous 
many-pointed  antennas,  distinct  palpi  to  the  mouth,  and  moveable  false 
feet  ou  the  sidea  of  the  abdomen;  the  body  is  terminated  by  articu- 
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lated  setro,  three  of  which  are  especially  conspicuous.  The  Podurellw 
have  4-pointed  antennae,  indistinct  palpi,  an  abdomen  terminated  by 
a  forked  tail,  which  is  folded  under  the  belly  when  the  animal  is  at 
rest,  and  serves  to  aid  it  in  leaping.  Tiiey  are  little,  long,  soft 
insects.  The  Lepismena:  and  Podurcllce  live  chiefly  among  wood  or 
under  stones. 

TIARA,  synonymous  with  Mitm.  [Voi.utidjf.'i 

TIARIS.  [Draconina.] 

TIARIS,  a  genus  of  Fringillidce. 

TIBIA.  [Skeleton.] 

TIBIANA,  a  genus  of  Polypiaria. 

TICHODROMA.  [Certhiadje.] 

TICKS.    [Acarid.b  ;  Trachearia.] 

TICO'REA,  a  genus  of  Plants  belonging  to  the  natural  order  Rutacem. 
It  has  a  small  5-toothed  calyx,  a  monopetalous  funnel-shaped  corolla 
with  a  long  tube,  and  a  5-cleft  limb,  either  equal  or  unequal.  The 
stamens  are  from  five  to  eight,  of  which  from  two  to  six  are  often  sterile. 
The  disc  is  cup-shaped,  surrounding  the  ovary ;  the  stigma  5-lobed. 

T.  jasminifiora  is  a  shrub  from  7  to  8  feet  high,  a  native  of  Rio 
Janeiro.  The  leaves  are  ternate  and  stalked ;  the  leaflets  lanceolato, 
from  1  to  6  inches  long,  tapering  to  the  base,  acuminate,  obtuse,  deep 
green  with  pellucid  dots.  The  calyx  is  rather  downy,  the  corolla 
white,  downy,  glandular,  with  pellucid  dots.  A  decoction  of  the  leaves 
is  drunk  by  the  Brazilians  as  a  cure  for  framboesia. 

T.  febrifuga  differs  but  little  in  its  character  from  the  last  species, 
but  in  its  stem  being  generally  arborescent,  its  panicles  contracted,  its 
flowers  not  more  than  half  the  size,  the  bracts  more  numerous  and 
foliaceous,  and  the  style  more  protruded.  The  bark  is  intensely 
bitter,  astringent,  and  is  regarded  as  a  febrifuge. 

(Lindley,  Flora  Mcdica.) 

TIGA.  [Picida] 

TIGER.  [Felim.] 

TIGER-BITTERN.  [Tigrisoma.] 

TIGER-CAT.  [Feuda] 

TIGLIUM.  [Croton.] 

TIGRIS.  [FELIDJ3.] 

TIGRISOMA,  Mr.  Swainson's  name  for  the  Tiger-Bitterns.  The 
species  have  the  bill  as  in  Ardea ;  face,  and  sometimes  the  chin,  naked  ; 
legs  almost  feathered  to  the  knees ;  inner  toe  rather  shorter  than  the 
outer ;  claws  short,  stout,  regularly  curved ;  anterior  scales  reticulate 
or  hexagonal.  Mr.  Swaiuson  considers  this  to  be  the  rasorial  type, 
and  he  arranges  it  as  a  sub-genus  of  the  family  Ardeadx,  between  Buiar 
(Antiq.)  and  Nyctiardea. 

TILESIA.  [MilleporiDjE.] 

TILGATE  BEDS.  A  portion  of  the  great  series  of  strata  in  the 
Weald  of  Kent  aud  Sussex,  interposed  between  the  green-sands  and 
the  Portlaud  oolite,  is  thus  named  by  Dr.  Mantell,  who  has  described 
the  numerous  and  interesting  organic  remains  which  it  contains. 
(Mantell,  Fossils  of  the  British  Museum.) 

TI'LlA,  a  genus  of  Plants  belonging  to  the  natural  order  Tiliacece. 
The  trees  in  England  are  called  Lime-Trees,  in  Swedish  Linn,  and  in 
German  and  Dutch  Linden.  They  are  characterised  by  possessing  a 
5-parted  deciduous  calyx;  5  petals  ;  numerous  free  or  somewhat  poly- 
adelphous stamens;  a  globose,  villous,  l-styled,  5-celled  ovary.  All 
the  species  are  handsome  trees,  with  alternate,  heart-shaped,  acute, 
serrated,  deciduous  leaves,  and  fragrant  yellowish  panicled  flowers. 
The  wood  is  light,  smooth,  aud  white,  and  the  sap  possesses  a  consi- 
derable quantity  of  sugar.  They  are  principally  natives  of  Europe 
and  America. 

T.  Ewopcea,  the  European  or  Common  Lime-Tree,  has  petals  without 
scales,  and  cordate  acuminate  serrated  leaves,  which  are  smooth,  with 
the  exception  of  a  tuft  of  hair  at  the  origin  of  the  veins  beneath,  and 
are  twice  the  length  of  the  petioles;  the  cymes  are  many-flowered, 
and  the  fruit  is  coriaceous  and  downy.  This  tree  is  abundant  in  the 
middle  and  north  of  Europe.  It  is  very  common  in  Great  Britain, 
although  some  doubts  have  been  expressed  as  to  its  being  truly  indi- 
genous. It  is  however  admitted  into  all  British  Floras;  and  there 
can  be  no  doubt,  from  its  wide  diffusion,  that  it  is  truly  naturalised 
in  this  country.  It  was  well  known  to  the  ancients,  and  is  spoken  of 
by  both  Theophrastus  and  Pliny.  It  is  a  very  general  favourite  in 
Europe,  and  is  planted  in  public  places,  parks,  and  approaches  to 
residences,  in  France,  Germany,  Holland,  and  Great  Britain.  For  this 
purpose  its  large  size,  handsome  appearance,  and  profusion  of  sweet 
flower3  well  adapt  it.  The  wood  is  in  considerable  request.  The 
Russian  mats  used  by  gardeners  and  upholsterers  are  made  from  its 
bark.  The  flowers  secrete  a  large  quantity  of  nectar,  and  exhale  a 
delicious  scent.  The  seed  of  the  lime  possesses  a  large  quantity  of 
albumen,  which  is  nutritious  and  perfectly  innocuous. 

The  Lime-Tree  attains  a  great  age;  and  many  specimens,  celebrated 
for  their  age  and  size,  exist.  The  principal  street  of  Berlin  is  called 
Unter  den  Linden,  from  the  lime-trees  which  are  planted  on  each  side. 

Many  varieties  of  this  tree  are  described ;  and,  as  is  usual  in  these 
cases,  some  authors  have  elevated  them  to  the  rank  and  importance  of 
species. 

T.  microphylla,  the  Small-Leaved  Lime,  has  its  petals  without 
nectaries  or  scales;  cordate,  roundish,  acuminated,  serrated  leaves, 
smooth  above  and  glaucous  beneath,  with  scattered  as  well  as  axillary 
hairy  blotches,  and  compound  many-flowered  umbels.  This  is  identical 
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with  the  T.  parvifolia  of  Ehrhart  nnd  other  writers.  It  is  a  native 
of  subalpiuo  districts  in  tho  north  of  Europe.  In  Oreat  Britain  it  in 
common  in  tho  woodB  of  ICnsox  and  Lincolnshire  ;  and  Mr.  K.  Forstor 
thinks  it  probable  that  this  is  the  only  trno  British  species. 

T.  rubra,  tho  Red  Lime,  is  a  uativo  of  Taurida,  and  sonio  few  speci- 
mens are  growing  in  England. 

T.  platyphylla,  the  Broad-Leaved  Lime-Treo,  is  the  T.  grandifolia 
of  Ehrhart  and  other  botanists.  It  is  moro  common  than  the  other 
species  in  Switzerland  and  tho  south  of  Europe. 

All  the  foregoing  species  are  distinguished  by  not  having  nectaries 
or  scales  at  the  base  of  their  petals.  Thero  aro  Bix  other  species  charac- 
terised by  possessing  nectaries. 

T.  alba,  the  White  or  Silvery  Lime ;  T.  glabra,  the  Black  or  Black 
Amerioan  Lime-Troe;  T.  laxijlora,  Loose-Flowered  American  Lime; 
T.  pubcscens,  the  Pubescent  American  Lime  ;  T.  hcterophylla,  the  White 
American  Lime,  are  natives  of  North  America ;  and  numerous  speci- 
mens of  them  are  found  growing  in  our  forests  and  shrubberies. 

TILIACE.35,  Lindenblooms,  a  natural  order  of  Plants  belonging  to 
tho  syncarpous  group  of  Polypetalous  Dicotyledons.  This  order  consists 
of  trees  or  shrubs,  seldom  of  herbaceous  plants,  with  simple,  toothed, 
alternate  leaves,  furnished  with  stipules.  The  flowers  aro  axillary. 
The  calyx  consists  of  4  or  5  sepals,  which  are  valvular  in  aestivation  ; 
the  petals  4  or  5,  with  mostly  a  little  pit  at  their  base  ;  the  stamens 
are  hypogynous,  mostly  indefinite,  with  oval  or  roundish  2-celled 
anthers  bursting  lengthwise;  the  disc  is  formed  of  glandH,  which  are 
equal  in  number  to  the  petals  and  opposite  to  them ;  the  ovary  is 
single,  composed  of  from  4  to  10  carpels,  with  a  single  style  and  stigma 
divided  into  lobes  according  to  the  number  of  the  carpels  ;  seeds 
numerous,  with  erect  embryo,  and  abundant  albumen.  This  order  is 
nearly  allied  to  Sterculiacece  and  Malvacca1,  from  which  it  differs  in  its 
glandular  disc,  distinct  stamens,  and  2-celled  anthers.  The  species,  cf 
which  there  are  about  250,  are  arranged  in  32  genera,  and  are  generally 
diffused  throughout  the  tropical  and  temperate  parts  of  the  globe. 

Tiliacta  possess  no  active  properties;  they  abound  in  a  mucilaginous 
wholesome  juice.  The  fibres  of  the  inner  bark  are  very  tough,  aud 
are  used  for  a  variety  of  economical  purposes.  [Tilia.]  The  wood 
is  generally  white,  light,  and  tough  ;  that  of  Grewia  elastica  is  used  for 
making  bows  in  India.  The  Triueomalee-Wood  used  at  Madras  for 
making  the  Massoola  boats  is  the  produce  of  Berrya  Ammonilla.  The 
Corchorui  olitorius  is  cultivated  in  Egypt  for  use  as  a  pot-herb. 


Tilia  alba. 

a,  cutting,  with  flowers  and  leaf;  2,  section  of  ovary,  showing  the  cells  ; 
S,  single  flower  ;  4,  stamens. 

TI'LIQUA.  [Scincidj:.] 
TILL.  [Boulder-Formation.] 

TILLJSA,  a  genus  of  Plants  belonging  to  the  natural  order  Crassu- 
lacew.  It  has  a  3-  or  4-parted  calyx ;  petals  3  or  4,  oblong  acumi- 
nated ;  scales  none,  or  very  small ;  carpels  3  or  4,  somewhat  con- 
stricted in  the  middle ;  2-seeded.  The  species  are  small  glabrous 
annual  herbs,  inhabitants  of  exposed  subhumid  places.  The  leaves 
are  opposite.    Flowers  small,  white,  for  the  most  part  axillary. 

T.  muscosa  is  a  native  of  Europe  in  many  places,  in  dry,  barren, 
sandy,  and  gravelly  soil ;  plentiful  in  Britain  on  the  most  barren  sandy 
heaths,  and  frequent  in  Norfolk  and  Suffolk.  It  has  a  stem  branched 
and  decumbent  at  the  base;  flowers  axillary,  sessile,  and  trifid.  The 
plant  is  very  minute,  and  of  a  reddish  colour.     The  leaves  are 


opposite,  oblong,  obtuse,  concavo  above,  connate  ;  sepals  ovate  or 
lanceolate  acute,  bristle-pointed.  J'etals  nearly  subulate,  white,  tipped 
with  red.  Thero  are  Heverul  other  species,  natives  of  North  and  South 
America  and  Australia. 

TILLA'NIJSIA,  a  genus  of  Plants  belonging  to  the  natural  ord.-r 
BromeliaiME.  Liuniuus  says  of  tho  plants  belonging  to  this  genua, 
'' Tillaudnia;  cannot  bear  water,  and  therefore  I  have  given  this  name 
to  the  genus  from  a  profesHor  at  Abo,  who  in  his  youth  having  an 
unpropitious  passage  from  Stockholm  to  that  place,  no  soon<  r  -et  I  i 
foot  on  shore  than  he  vowed  never  again  to  venture  himself  upon  the 
sea.  lie  changed  his  original  name  to  Tillands,  which  meana  on  or 
by  land ;  and  when  he  had  subsequently  occasion  to  return  to  Sweden 
he  preferred  a  circuitous  journey  of  200  Swedish  miles  through 
Lapland  to  avoid  going  eight  miles  by  sea." 

The  genus  Tilland.sia  comprehends  the  plants  described  by  Sloane 
as  Viscum  caryophylloidet,  and  by  Plumier  as  Caragata;  and  is  charac- 
terised by  possessing  a  persistent  calyx  divided  into  three  oblong, 
lanceolate-pointed  segments;  a  corolla  tubular,  longer  than  the  calyx, 
with  the  limb  divided  into  three  segments  ;  six  stamens  not  so  long 
as  the  corolla,  and  inserted  into  it,  and  the  anthers  sagittate  ;  the  ovary 
superior,  surmounted  by  a  style  with  a  trifid  obtuse  stigma  ;  the  fruit, 
a  trilocular  capsule  containing  Beveral  seeds,  each  of  which  is  supported 
on  a  long  stalk  of  aggregate  fibres,  which  in  the  end  constitutes  a 
feathery  wiug.  The  species  are  most  of  them  parasitical,  and  are 
natives  of  South  America. 

T.  utriculata,  the  Wild  Pine  of  the  colonists  of  Jamaica,  has  linear, 
channelled,  recurved,  dilated  leaves,  inflated  at  the  base ;  stem  closely 
panicled.  It  is  found  growing  on  old  and  decaying  trees  in  the  forests 
of  Jamaica.  The  stem  is  3  or  4  feet  high,  and  tho  leaves  are  a  yard 
long,  aud  placed  within  one  another  in  such  a  way  that  the  water 
which  runs  down  them  is  retained  in  their  expanded  bases.  The  bases 
then  swell  out  and  form  a  reservoir  or  bottle,  which,  being  contracted 
at  the  neck,  prevents  the  heat  of  the  sun  from  evaporating  the  water. 
These  reservoirs  will  each  hold  about  a  quart  of  water,  and  during 
the  dry  season  they  are  the  resort  of  all  kinds  of  animals  for  the  sake 
of  the  water,  and  travellers  are  often  able  to  obtain  a  supply  of  water 
from  this  source  when  all  others  fail. 

T.  usneoides,  the  Long-Moss  Tillandsia,  or  Barbe  de  Vieillard  of  the 
French,  the  Viscum  caryophylloidis  of  Sloane,  has  a  twisted,  thread- 
shaped,  scaly  stem,  much  branched,  with  channelled  leaves.  This  plant 
is  a  native  of  the  forests  of  North  America,  from  Virginia  to  Florida, 
also  of  the  West  India  Islands  and  the  Brazils.  In  medicine  this  plaut 
has  been  recommended  as  a  remedy  in  haemorrhoids,  also  as  an  effectual 
diaphoretic. 

T.  inonostachya,  Single-Spiked  Tillaudsii,  has  the  radicle  leaves 
linear,  channelled,  recurved,  broad,  and  sheathing  at  the  base ;  the 
stem  simple,  clothed  with  imbricated  scales ;  the  spikes  simple ;  the 
bracteas  ovato-concave.  This  plant  is  a  native  of  the  West  Indies. 
The  leaves  of  this  as  well  as  most  of  the  other  species  serve  as  reser- 
voirs for  water.    About  30  species  have  been  enumerated. 

TIMA'LIA  (Horsfield),  a  genus  of  Birds  thus  characterised  : — Bill 
strong,  compressed,  deep  (altum).  Nostrils  subrounded.  Wings  short, 
rounded.  Tail  elongated  and  graduated.  Feet  strong ;  hind-claw  twice 
as  large  as  the  middle  anterior  claw. 

T.  pileata.  Body  ovate,  rather  stout.  General  colour  above,  brown 
with  an  olivaceous  tint ;  underneath,  testaceous  inclining  to  gray. 
Head  capped  with  saturated  chestnut.  Throat  and  che.ks  white. 
Breast  white  inclining  to  gray,  marked  with  intensely  black  stripes 
by  the  shafts  of  the  plumes.  Bill  black  and  shining.  Feet  brown. 
(Horsfield.) 


Timalia  pileata.  (Horsfield.) 

Dr.  Horsfield  observes  that  the  species  is  not  unfrequent  in  t'u« 
groves  and  small  woods  which  abound  throughout  Java,    It  ofttu, 
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lie  says,  approaches  villages  and  plantations,  constructing  its  nest  in 
the  hedges;  and  he  speaks  of  it  as  one  of  the  social  birds  that  delight 
to  dwell  in  the  vicinity  of  cultivation.  In  large  forests  he  did  not 
notice  it.  He  describes  its  flight  as  low  and  interrupted,  and  adds 
that  wherever  it  resides  it  is  a  welcome  neighbour,  in  consequence  of 
the  peculiarity  and  pleasantness  of  its  note,  which  consists  of  a  slow 
repetition  of  the  five  tones  of  the  diatonic  scale  (c,  D,  E,  F,  g),  which 
it  chants  with  perfect  regularity,  several  times  in  succession,  and  at 
small  intervals  of  time.  Dr.  Horsfield  further  remarked  that  the 
sixth  tone  was  sometimes  added ;  but  as  this  required  apparently  an 
extraordinary  effort,  it  was  by  no  means  so  agreeable  to  a  musical 
ear  as  the  simple  repetition  of  the  five  notes,  which  appeared  to 
be  the  natural  compass  of  the  bird's  organs.  ('  Zoological  Researches 
in  Java.') 

TIMALI'N-iE,  a  sub-family  of  Birds  belonging  to  the  Turdiihe. 
[Tiualia.] 

TIMOTHY  GRASS,  the  common  name  for  the  Phleum  pratenae. 
[Phleum.] 

TIN.  This  metal  is  one  of  those  which  were  earliest  known, 
though  it  occurs  in  comparatively  few  countries.  The  acquaintance 
of  the  ancients  with  this  metal,  though  it  does  not  occur  in  the  native 
etate,  is  accounted  for  by  the  circumstances  that  the  ore  is  found  fre- 
quently near  the  surface,  and  is  easily  reduced  by  charcoal  and  a 
moderate  degree  of  heat  to  the  state  of  metal. 

According  to  Berzelius  Tin  is  found  in  England,  Saxony,  Bohemia, 
Hungary,  the  Isle  of  Bauca,  the  Peninsula  of  Malacca,  in  Chili,  and 
Mexico.  Malacca  furnishes  the  purest  tin,  and  Cornwall  tho  largest 
quantity. 

Tin  occurs  in  two  states  of  combination,  the  peroxide  and  double 
sulphuret  of  tin  and  copper  :  this  last  is  rather  a  rare  substance,  and 
it  is  from  the  former  that  the  metal  is  almost  entirely  obtained. 

The  Peroxide  of  Tin  is  found  in  Cornwall  in  two  forms  : — 1.  In 
reins  in  primitive  countries,  where  it  is  intimately  mixed  with  several 
other  metals,  as  arsenic,  copper,  zinc,  and  tungsten  :  this  is  common 
Tinstone.  2.  In  loose  rounded  masses,  grains,  or  sand  in  alluvial  soil, 
in  which  state  it  is  called  Stream  Tin.  The  former,  when  reduced  to 
the  metallic  state,  yields  Block-Tin;  while  the  latter  yields  Grain-Fin, 
which  is  the  purer  of  the  two. 

Oxide  of  Tin — Tinstone — occurs  in  attached  and  imbedded  crystals, 
and  massive.  Primary  form  a  square  prism,  which  is  commonly 
terminated  by  four-sided  pyramids.  Cleavage  parallel  to  the  lateral 
planes  and  both  diagonals.  Fracture  uneven  or  imperfectly  conchoidal. 
Hardness  6  to  7  :  gives  sparks  with  steel,  and  is  brittle.  Colour  white, 
yellow  of  various  shades,  red,  brown,  and  black.  Streak  paler.  Lustre 
adamantine,  vitreous.  Transparent,  translucent,  opaque.  Specific 
gravity  6  96.  Insoluble  in  acids.  Before  the  blow-pipe,  in  powder 
on  charcoal,  it  is  reduced  to  the  metallic  state.  Fine  crystals  of  this 
substance  occur,  more  especially  in  Cornwall  and  Saxony. 

The  analysis  of  the  Oxide  of  Tin  of  Cornwall  by  Klaproth  gives — 

Tin  77-50 

Oxygen        .       .      .       .  „    .       .       .  2150 

Iron  0-25 

Silica  0'75 

i  100 

The  Massive  Varieties  of  Oxide  of  Tin  are  called  Stream-Tin.  What 
is  termed  Wood-Tin  is  found  in  reniform  and  botryoidal  masses,  or 
in  wedge-shaped  pieces,  which  have  arisen  from  their  partial  destruc- 
tion :  the  surfaces  are  generally  water-worn.  Wood-Tin  exhibits 
various  shades  of  brown,  which  sometimes  appear  in  concentric  bands, 
giving  it  a  ligneous  appearance,  whence  its  name. 

Stream-Tin  has  evidently  been  derived  from  the  destruction  of  tin 
veins  or  lodes,  the  lighter  portions  of  stony  matter  having  been 
carried  away  by  the  water,  which  has  rounded  the  fragments  of 
tbe  ore. 

At  Finbo  in  Sweden  Oxide  of  Tin  has  been  met  with  containing 
nearly  2*5  per  cent,  of  Oxide  of  Columbium. 

Tin  Pyrites — Sulphuret  of  Tin,  a  double  Sulphuret  of  Tin  and  Copper 
— is  a  rare  substance,  having  been  found  only  in  Cornwall  at  Huel 
Rock,  in  the  parish  of  St.  Agnes. 

It  occurs  crystallised  and  massive.  Primary  form  of  the  crystal  a 
cube.  Cleavage  parallel  to  the  faces  of  the  primary  form.  Fracture 
uneven,  with  a  metallic  lustre.  Hardness :  readily  scratched  and 
reduced  to  powder ;  brittle.  Colour  steel-gray,  mixed  with  yellow. 
Specific  gravity  4-35. 

Massive  Variety. — Fracture  granular  and  uneven,  with  a  metallic 
lustre.    Hardness  4.    Brittle.    Opaque.    Speaific  gravity  4'35  to  4-76. 

The  following  analysis  by  Klaproth  gives — 


Tin  34 

Copper  36 

Iron        .       .      .  :  12 

Sulphur  25 
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TIN  PYRI'TES.  [Tin.] 
TINACTOR.  [MERUUDJ3.] 

TI'NAMOU,  a  genus  of  Birds  belonging  to  the  family  Tetraonidce. 
T.  Talaiya,  is  a  native  of  South  America. 


Tinamus  Tataupa,  var.  (Swainson.) 


Mr.  Darwin,  in  his  graphic  description  of  tho  country  around 
Maldonado,  gives  the  following  account  of  this  bird  : — "  The  country 
wore  the  same  aspect,  till  at  last  the  fine  green  turf  became  more 
wearisome  than  a  dusty  turnpike-road.  We  everywhere  saw  great 
numbers  of  partridges  (Tinamus  rufescens).  These  birds  do  not  go  in 
coveys,  nor  do  they  conceal  themselves  like  the  English  kind.  It 
appears  a  very  silly  bird.  A  man  on  horseback,  by  riding  round  and 
round  in  a  circle,  or  rather  in  a  spire,  so  as  to  approach  closer  each 
time,  may  knock  on  the  head  as  many  as  he  pleases.  The  more 
common  method  is  to  catch  them  with  a  running  noose  or  little  lazo, 
made  of  the  stem  of  an  ostrich's  feather,  fastened  to  the  end  of  a 
long  stick.  A  boy  on  a  quiet  old  horse  will  frequently  thus  catch 
30  or  40  in  a  day.  The  flesh  of  this  bird,  when  cooked,  is  delicately 
white.''  ('  Journal  of  Researches  in  the  Countries  visited  by  H.  M.  S. 
Beagle.') 

TINCA,  a  genus  of  Fishe?  founded  by  Cuvier,  and  which  has  for 
type  the  Common  Tench  (Cyprinus  Tinea,  Linn.). 

T.  vulgaris,  Cuv.,  the  Tench,  belongs  to  the  Carp  family  (Cyprinidce), 
and  is  separated  generically  on  account  of  the  small  size  of  the  scales 
with  which  the  body  is  covered,  combined  with  the  small  antero- 
posterior extent  of  the  dorsal  and  anal  fins,  both  of  which  are  destitute 
of  the  anterior  bony  spine  or  any  such  as  are  observable  in  some 
allied  fishes—  as  in  the  dorsal  fin  of  the  Barbel  for  instance.  The 
barbules  to  the  mouth  are  very  small. 

The  Tench,  observes  Mr.  Yarrell,  inhabits  most  of  the  lakes  of  the 
European  continent.  In  this  country,  though  frequent  in  ornamental 
water  and  ponds,  it  is  but  sparingly  fouud  in  the  generality  of  our 
rivers.  There  is  some  doubt  whether,  like  the  carp,  its  origin  be  not 
foreign,  and  whether  those  river3  that  cau  now  boast  of  it  are  not 
indebted  for  it  to  the  accidental  escape  of  fish  from  the  preserved 
waters  of  neighbouring  gentlemen.  The  rivera  it  is  mostly  iu  are 
those  which  are  slow  and  deep,  and  in  such  situations  it  does  not 
appear  to  be  so  prolific  as  in  ponds.  Cuvier  observes  that  the  tench 
inhabits  by  preference  stagnant  waters.  This  is  in  accordance  with 
the  observations  of  Mr.  Yarrell,  and  rivers  being  an  unnatural  habitat 
for  the  fish,  will  account  for  their  being  les3  prolific  in  such  situations. 

It  is  very  tenacious  of  life.  "  A  piece  of  water  which  had  been 
ordered  to  be  filled  up,  and  into  which  wood  and  rubbish  had  been 
thrown  for  years,  was  directed  to  be  cleared  out.  Persons  were 
accordingly  employed;  and,  almost  choked  up  by  weeds  and  mud, 
so  little  water  remained,  that  no  person  expected  to  see  any  fish, 
excepting  a  few  eels,  yet  nearly  200  brace  of  tench  of  all  sizes,  and 
as  many  perch,  were  found.  After  the  pond  was  thought  to  be  quit} 
free,  under  some  roots  there  seemed  to  be  an  animal  which  was  con- 
jectured to  be  an  otter;  the  place  was  surrounded,  aud  on  opening 
an  entrance  among  the  roots,  a  tench  was  found  of  most  singular 
form,  having  literally  assumed  the  .shape  of  the  hole,  in  which  he  had 
of  course  for  many  years  been  confined.  His  length  from  eye  to  fork 
was  33  inches ;  his  circumference,  almost  to  the  tail,  was  27  inches ; 
his  weight  11  lbs.  9j  ounces;  the  colour  was  also  singular,  his  belly 
being  that  of  a  char,  or  vermilion.  This  extraordinary  fish,  after 
hai'ing  been  inspected  by  many  gentlemen,  was  carefully  put  into  a 
pond,  and  at  the  time  the  account  was  written,  twelve  months  after- 
wards, was  alive  and  well."  (Yarrell.) 

Experiments  have  shown  that  a  tench  is  able  to  breathe  when  the 
quantity  of  oxygen  is  reduced  to  a  five-thousandth  part  of  the  bulk 
of  the  water  :  ordinary  river  water  generally  containing  one  per  cent, 
of  oxygen. 

The  general  colour  of  the  tench  is  greenish-brown,  or  olive  having 
a  golden  hue,  which  latter  tint  is  most  conspicuous  on  the  under  parts 
of  the  fish.    From  the  carp  it  is  readily  distinguished  by  the  small 
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size  of  its  scales,  an<l  also  the  small  extent  of  the  dorsal  fin  !  its  form 
is  rather  less  deep  in  proportion  to  the  length,    It  spawns  usually 
about  tho  middle  of  June,  and  deposits  its  ova  on  woods. 
TINCAL,  a  name  for  borax.    |  BonON.] 

TINEID./E,  a  family  of  small  Moths,  which  aro  remarkable  for 
depositing  their  eggs  among  animal  substances,  on  which  their  larvx> 
afterwards  feed.  They  aro  thus  constantly  found  upon  clothing  made 
of  hair  or  fur,  and  are  called  Clothes-Moths.  The  family  is  thus 
defined  : — Antenna)  moderate,  slender,  Bimple,  pubescent  beneath  in 
the  males;  proboscis  short;  thorax  rarely  crested;  body  long  and 
slender;  wings  entire,  often  narrow,  mostly  convoluted  in  repose. 
Tho  caterpillars  live  in  portable  cases  formed  of  various  materials. 

These  moths  are  often  ornamented  with  very  brilliant  colours,  tho 
upper  wings  having  gold  or  silver  spots.  The  caterpillars  make  their 
cases  of  the  substances  on  which  they  feed.  The  Adcke  make  their 
nests  of  bits  of  leaves.  The  true  Tinea  clothe  themselves  with  the 
hair  of  the  skins  of  animals  and  bits  of  silk.  When  too  small,  they 
slit  their  cases  and  make  them  larger.  Many  of  them  burrow  into 
skine,  silk  garments,  &c,  making  cases  as  they  proceed.  The  genera 
and  species  are  very  numerous. 

(Westwood,  Entomologist' a  Textbook.) 

TINNU'NCULUS,  a  genus  of  Birds  belonging  to  tho  family 
Fidconidee. 

T.  alaudarius,  the  Kestrel,  may  be  taken  as  the  typo  of  this 
genus.  This  is,  there  can  be  little  or  no  doubt,  tho  Keyxp'^  o( 
Aristotle  ('Hist.  Anim.,' ii.  17;  vi.  1 ;  vi.  2 ;  viii.  3),  and  so  most 
zoologists  are  disposed  to  consider  it,  as  well  as  that  it  is  the  Tinnun- 
cuius  of  the  Romans.  (Pliny, '  Nat.  Hist.,'  x.  37.)  It  is  the  Foutivento, 
Canibello,  Tristunculo,  Acertello  Falchetto  di  Torre,  Gheppio,  and 
Qavinello,  of  the  Italians;  Cercrelle,  Quercerelle,  Cresserelle,  and 
Epervier  des  Alouettes,  of  the  French ;  Turmfalke,  Rothel-Geyer, 
Mausefalke,  Wiudwachl,  Rittlweyer,  and  Wannen-Weher,  of  the 
Germans;  Kyrko-Falk  of  the  Swedes;  Kestrel,  Stannel,  Stouegall,  and 
Windhover,  of  the  English ;  and  Cudyll  Coch  of  the  Welsh. 

This  bird  is  found  in  Europe  generally,  but  not  habitually  beyond 
the  regions  of  the  arctic  circle,  where  its  place  is  occupied  by  the 
Merlin.  England,  Scotland,  and  Irelaud.  Smyrna,  iu  winter  at  least 
(Strickl.).  Africa,  from  the  north  to  the  south,  according  to  Tem- 
minck.  Senegal,  according  to  the  same  authority.  The  Zoological 
Society  have  received  it  from  the  Cape  of  Good  Hope;  Asia,  India 
(Selby) ;  banks  of  the  Ganges  (Yarrell) ;  Java  (Horsf.) ;  Japan  (Siebold 
and  Burger).  Mr.  Yarrell  states  that  figures  of  it  occur  in  drawings 
from  China. 


Kestrel  {Tinnunculus  alaudarius),  male  and  female.  (Gould.) 

The  provincial  name  Windhover  well  expresses  the  most  striking 
characteristic  of  this  hawk.  With  its  head  to  windward,  whence  Mr. 
Mudia  suggests  that  one  of  its  designations  should  be  written  '  Stand- 


galo,'  not  '  Stonogall,'  it  remains  with  outspread  tail  and  winnowing 
wings  suspended  high  in  air,  so  that  its  piercing  eyo  may  include  a 
considerable  area,  in  which  no  field-mouse  is  safe  :  when  ti  a  l>ird  MM 
one,  it  drops  unerringly  on  the  surprised  prey.  When  thus  poim-d 
above  the  fieldn,  it  sometimes  is  within  the  range  of  a  ROD,  anil  we 
have  heard  farmers  exult  in  bringing  one  down,  little  thinking  that 
the  bird  was  than  on  tlio  watch  for  one  of  their  greatest  em-mien. 

If  a  Kestrel  can  find  tho  nest  of  a  crow  or  a  magpie  ai  a  receptaelu 
for  its  eggs,  it  will  not  take  tho  trouble  to  make  one ;  indeed,  it 
probably  never  does  build  :  sometimes  it  lays  upon  the  bare  ledges  of 
rocks  and  in  old  ruined  towers.  The  number  of  eggs  is  four  or  five, 
and  their  ground-colour  reddish-white,  which  is  mottled  closely  with 
dark  reddish-browil  and  nometiraes  blotched  with  n-ddinli-orowu. 
Tho  young  corno  forth  from  tho  egg  towards  the  end  of  April  or 
beginuing  of  May,  and  are  covered  with  a  yellowinh-white  down. 

In  the  '  Portraits  d'Oyseaux,'  the  following  quatrain  pums  up  Mia 
qualities  of  tho  Kestrel : — 

"  Mulots,  Lczars,  Rat",  ct  autre  vermin", 
Sont  la  viandc  a  nostra  Crensercllc. 
Kile  est  amyc  avec  la  Colombellc, 
Qu'elle  deffend  des  oyscaux  <le  rapine." 

The  allusion  here  made  to  the  friendship  of  the  Kestrel  for  tho  Dove, 
is  probably  taken  from  the  passage  in  Pliny  to  which  we  have  above 
referred. 

TINSTONE.  [Tin.] 

TIPHIA.  [Scoliad^.] 

TIPULA.  [TIPULIDyE.] 

TIPULID^E,  a  family  of  Dipterous  Insects  belonging  to  the  tribe 
Nemoccra.  They  have  the  antennae  longer  than  the  head,  simple,  not 
plumose,  rarely  pectinated  ;  eyes  entire,  ocelli  obsolete  ;  front  of  head 
beaked;  proboscis  short,  ending  in  two  large  fleshy  lips;  body 
elongated  ;  wings  long,  nervures  numerous  ;  legs  long. 

The  type3  of  this  family  aro  the  species  of  Ctmophura,  Pedicin,  and 
the  species  of  Tipulcc  which  are  usually  known  by  the  name  of  Daddy- 
Long-Legs. 

Latreille  divides  this  family  into  five  smaller  groups — Culiciforme*, 
Gallicoles,  Terricoles,  Fuugivores,  and  Florales. 

The  Culiciformes  (Chironomides,  Macquaart)  include  those  forms  the 
pupae  of  which  mostly  dwell  in  the  water,  respiring  by  means  of 
external  tubes  or  filaments  situated  in  front  of  the  body.  They  have 
also  the  power  of  swimming.  Many  of  them  are  transparent,  and  form 
exceedingly  beautiful  objects  for  the  microscope.  The  larva;  of 
Chironoinus  plumosus  are  vermiform,  and  of  a  blood-red  colour,  whence 
they  are  called  Blood- Worms.  [Chironomus.] 

Tho  Gallicoles  (C'ecidomyidcs)  include  those  species  which  form  galls 
by  depositing  their  eggs  upon  plants.  [Cectdomyia.] 

The  Fungivores  (Mycetophilides,  Macquaart)  embrace  an  extremely 
active  group  of  these  insects,  which  are  capable  of  leaping  by  meau3 
of  their  hind  legs.  They  are  found  in  damp  situations  amongst  various 
plants.  They  enter  houses,  and  are  found  upon  window-panes.  They 
are  also  very  partial  to  Fungi,  hence  their  name ;  and  they  are 
generally  found  in  the  interior  of  Boleti  and  Fungi. 

The  Terricoles  (Tipulides,  Macquaart)  are  the  true  Crane-Flies.  The 
species  of  the  genus  Tipula  are  found  in  damp  meadows  in  great 
numbers,  especially  in  the  autumn.  The  larvae  are  found  in  the  soil 
aud  feed  upon  the  roots  of  grass,  &c,  and  occasionally  they  do  much 
harm.  Mr.  Westwood  remarks  that  the  male  Daddy-Long-Legs  is 
very  quarrelsome,  and  often  fights  with  his  brethren  of  the  same 
species. 

The  Florales  (Bibionides,  Macquaart)  are  distinguished  by  having  the 
body  and  legs  shorter  aud  more  robust  than  the  other  forms.  Tho 
species  are  small,  and  their  flight  is  slow  and  heavy. 

(Westwood,  Families  of  Insects.) 

TISSUES,  ANIMAL.  The  ultimate  parts  of  the  organs  of  animals 
and  plants,  of  which  their  bulk  is  composed,  are  called  Textures,  or 
Tissues.  These  parts  are  found  to  originate  in  cells,  and  to  have 
their  characters  principally  given  to  them  by  the  growth  and  develop- 
ment of  these  ultimate  constituents  of  all  organised  beings.  An 
account  of  the  Tissues  thus  formed  will  be  found  under  the  articles 
Anatomy  ;  Areolar  Tissue  ;  Adipose  Tissue  ;  Bone  ;  Blood  ;  Cells; 
Cartilage;  Glands;  Muscle;  Nervous  System;  Intestines ;  Skin ; 
Teeth. 

TISSUES,  VEGETABLE.  The  tissues  or  textures  of  plants  are 
formed  out  of  cells  which  have  grown  together  in  various  ways. 
[Cells.]  Although  the  most  general  form  of  the  cell  is  that  of  a 
sphere,  by  pressure  and  growth  in  various  directions  it  assumes 
a  variety  of  shapes,  when  several  together  enter  into  the  composition 
of  a  tissue.  This  is  more  remarkably  the  case  in  the  animal  than  in 
the  plant. 

In  many  parts  of  plants  the  cells  are  perfectly  spherical,  arising  from 
the  absence  of  pressure.  It  more  frequently  happens  however  that 
cells  press  each  other  regularly  in  all  directions,  when  they  assume  a 
polyedral  or  many-sided  form.  {Fig.  1,  a,  6.)  When  the  pressure  is 
perfectly  regular  the  figure  assumed  is  that  of  a  dodecahedron,  and 
when  cut  through  each  section  presents  six  sides.  All  kinds  of 
departures  from  this  normal  form  are  constantly  seen.  In  these  cases 
the  nutrition  is  regular  in  every  part  of  the  cell.    In  the  cells  o» 
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exogenous  and  endogenous  plants  there  is  a  constant  tendency  to  the 
nutrition  of  the  cells  at  either  end,  so  that  an  elongated  cell  is  thus 
formed.  These  cells  are  sometimes  called  vessels,  and  constitute  the 
basis  of  what  is  called  Vascular  Tissue.  Several  cells  may  join  together, 
and  the  intermediate  parts  of  their  walls  being  absorbed,  they  form 
a  long  tube  or  vessel.  This  is  the  way  in  which  the  longer  and  larger 
forms  of  vascular  tissue  are  probably  formed.  {Fig.  4,  d,  e,f,  g,  h,  i.) 
Sometimes  this  nutrition  manifests  itself  in  moro  than  two  directions  ; 
we  then  have  what  are  called  Stellate  Cells.  These  cells  are  seen 
beautifully  in  the  common.rush,  and  all  sorts  of  modifications  of  them 
are  seen  in  water-plants,  wnere  the  interstices  between  the  projecting 
and  united  parts  of  the  stellate  or  irregular  cells  arc  filled  with  air. 

Cells  grow  or  develop  in  two  ways.  First,  by  taking  up  the 
nutritive  matters  into  the  cell-wall,  which  thus  becomes  enlarged  ; 
second,  by  the  deposit  of  new  materials  in  the  inside  of  the  cell-wall. 
In  the  cases  above  referred  to  the  forms  produced  aro  the  result  of 
growth  by  intus-susception,  but  in  a  large  number  of  cases  the  cells 
and  vessels  of  the  tissues  become  curiously  ornamented  by  deposits  in 
their  interior.  The  most  frequent  form  which  these  deposits  take  is 
that  of  a  spiral  fibre  (fig.  1,  d),  which  is  found  in  the  interior  of  the 
cells  or  vessels.  This  deposit  may  be  so  regular  as  to  form  a  fibre, 
which  may  be  separated  from  the  walls  of  the  cell ;  but  more  fre- 
quently it  happens  that  these  deposits  assume  the  form  of  rings,  dots, 
bars,  or  even  pores.  (Figs.  2  and  4.)  They  have  thus  given  names  to 
various  kinds  of  tissue. 

In  all  these  cases  the  interior  protoplasm,  endoplast,  or  primordial 
utricle,  seems  to  be  the  seat  of  nutritive  activity.  Our  knowledge  of 
the  movement  of  the  contents  of  the  cells  of  plants  is  no  longer  con- 
fined to  a  few  isolated  cases,  but  has  been  observed  in  so  large  a 
number  of  cases  as  to  lead  to  the  inference  that  it  is  universal.  It  is 
also  known  that  many  of  the  currents  observed  assume  a  spiral 
direction,  and  it  has  been  inferred  that  the  spiral  deposits  are  the 
result  of  such  currents  acting  in  the  cells.  The  recent  observations 
of  Branson  and  Wenham  have  also  shown  that  these  currents  are  due 
to  the  active  molecular  movements  that  occur  in  the  primordial  utricle 
of  the  cell  in  which  the  movements  have  been  observed. 

One  of  the  most  interesting  forms  of  nutrition  is  the  case  in  which 
the  active  endoplast  of  protein  projects  beyond  the  cell-wall,  and 
forms  upon  its  surface  a  moveable  hair-like  projection,  to  which  the 
name  Cilium  has  been  given.  These  cilia  are  the  causes  of  the  active 
locomotion  observed  in  many  of  the  spores  of  the  Alga,  and  of  such 
compound  unicellular  plants  as  Volvox  globator.  [Cilia;  Volvocine*.] 

The  tissues  of  plants  formed  in  the  manner  above  referred  to  assume 
a  variety  of  appearances,  and  vegetable  physiologists  have  accumulated 
a  large  number  of  terms  to  express  them.  The  following  sketch  will 
however  give  an  idea  of  the  general  forms  they  assume  : — 

I.  Cellular. 

Tissue  composed  of  membrane  in  the  form  of  cells  wlicse  length  does 
not  greatly  exceed  their  breadth. 

A.  Parenchyma. 

Tissue  composed  of  cells. 

1.  Incomplete. 

2.  Complete. 

B.  Intercellular  System. 

Tissue  in  which  cells  are  absent. 

1.  Original  cavities. 

2.  Cavities  subsequently  formed. 

C.  Epidermal  System. 

Tissue  on  the  surface  of  plants. 

1.  Epidermis. 

2.  Appendicular  Organs. 

a.  Papillse. 
6.  Hairs. 

c.  Setse. 

d.  Stings. 

e.  Prickles. 
/.  Warts. 

II.  Fibro-Cellular. 
Tissue  composed  of  cells,  in  the  inside  of  which  fibres  are  generated. 

a.  Genuine. 

1.  Fibrous  cells. 

b.  Spurious. 

2.  Porous  cells. 

3.  Dotted  cells. 

III.  Vascular. 

Tissue  composed  of  cylindrical  tubes  of  membrane,  continuous,  or 
overlying  each  other  at  their  ends. 

1.  Pleurenchyma,  with  the  sides  of  the  tubes  thickened  and  taper- 

ing to  each  end. 

2.  Cinenchyma,  the  sides  of  the  tubes  of  which  anastomose,  and 

convey  a  peculiar  fluid. 


IV.  Fibro-Vascular. 
Tissue  composed  of  tubes,  in  the  inside  of  which  one  or  more  spiral 
fibres  are  more  or  less  perfectly  developed. 
a.  Genuine. 

1.  Spiral  vessels. 

2.  Annular  vessels. 

3.  Moniliform  vessels. 
6.  Spurious. 

4.  Scalarifbrm  vessels. 

5.  Porous  vessels. 

(Bothrcnchyma.) 

6.  Dotted  vessels. 

We  shall  now  proceed  to  give  a  short  description  of  the  principal 
forms  these  tissues  assume. 

Cellular  Tissue;  also  called  Utricular  and  Vesicular  Tissue;  the 
Parenchyma  of  Lindley  and  Morren,  and  others,  Tela  Ccllulosa  of 
Link,  and  Contextus  and  Complexus  Cellulosus  of  older  writers ; 
Zellgewebe,  German ;  Tissu  Cellulaire,  French. — This  tissue  consists 
of  cells  or  cavities,  which  are  closed  on  all  sides,  and  are  formed  of  a 
delicate  mostly  transparent  membrane.  It  is  present  in  the  wholu 
vegetable  kingdom  ;  and  all  the  lower  forms  of  plants,  constituting 
the  class  Thallogens  (Lindley),  are  composed  entirely  of  it,  and  have 
hence  been  called  Cellulares.  In  the  higher  plants  it  is  most  abund- 
ant in  fruits  and  succulent  leaves.  It  exists  in  larger  quantity  in  herbs 
than  trees,  and  the  younger  the  plant  is  the  more  it  abounds,  and 
constitutes  the  entire  structure  of  the  embryo. 

The  normal  form  of  the  cells  is  spheroidal,  and  when  they  exist  in 
this  or  in  an  elliptical  form,  and  only  touch  each  other  at  a  few  points 
without  exerting  pressure,  they  constitute  the  tissue  called  by  Meyen 
Merenchyma.  The  cells  in  this  case  may  form  a  regular  or  irregular 
layer,  a  distinction  which  may  be  of  some  importance.  Such  tissue  is 
found  in  many  parts  of  plants,  especially  those  which  are  delicate  and 
easily  torn,  as  in  the  pulp  of  fruits  like  the  strawberry,  in  the  petals 
of  the  white  lily,  in  the  stem  of  Cactus  pendtdus,  where  they  are 
spheroidal,  and  in  the  leaf  of  the  Agave  Americana,  where  they  are 
elliptical.  The  cells  also  which  constitute  the  entire  of  many  of  the 
lower  plants  belong  to  this  division  of  cellular  tissue.  They  are  seen 
separate  or  loosely  adhering  to  each  other  in  the  Protococcus  nivalis, 
the  plant  of  the  Red-Snow  [Snow,  Red],  in  many  of  the  smuts  and 
brands,  as  Ustilago  and  Uredo.  Chroolepus,  and  many  of  the  lower 
forms  of  Algce  and  Fungi,  consist  of  filaments  which  are  entirely  com- 
posed of  spheroidal  cells  arranged  one  upon  another. 

In  the  higher  forms  of  plants  the  vegetative  force  is  greater,  and  a 
greater  number  of  cells  being  generated  in  a  given  space,  they  press 
on  each  other  on  all  sides,  assuming  a  variety  of  forms,  and  constituting 
the  tissue  called  by  Meyen  Parenchyma.  The  principal  varieties  of 
Parenchyma  distinguished  by  Meyen  are  : — 

1.  The  Cubical,  which  exists  in  the  cuticle  of  some  leaves,  and  is 
not  unfrvquently  met  with,  in  bark  and  pith,  as  in  the  pith  of  Viscum 
album.     (Fig.  1,  c.) 


Fig.  1. 

b 


d 


2.  The  Columnar,  of  which  there  are  two  varieties  :  the  Cylindrical 
(Cylindrenchyma  of  Morren),  examples  of  which  may  be  seen  in  Char  a 
and  in  Agaricus  muscarine;  the  Prismatical  (Prismenchyma),  fre- 
quently seen  in  the  pith  and  the  bark  of  plants,  and  when  compressed 
it  becomes  the  muriform  tissue  (fig.  1,  e),  which  is  constantly  found 
in  the  medullary  rays,  and  has  its  name  from  the  cells  being  arranged 
as  bricks  in  a  wall. 

3.  The  Dodecahedral :  the  natural  form  of  parenchyma  when  the 
cells  are  of  equal  size  and  exert  on  each  other  equal  pressure,  and  when 
cut  present  a  hexagonal  form.    (Fig.  4,  a,  c.) 

4.  The  Stellated  (Actinenchyma),  in  which  the  cells,  from  the  irregu- 
larity of  their  walls,  assume  a  star  like  form,  seen  in  Musa. 

5.  The  Tabulated,  seen  in  the  epiphlseum  of  many  plants :  other 
forms,    as    Conical  (Conenchyma),    Oval  (Ovenchyma),  Fusiform 
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(Atractenchyma),  Sinuous  (Colponchyma),  Branched  (Cladenchyma), 
Entangled  (Doodalenchyma),  havo  been  described  by  Morren. 

IVosoiii'liyma  differs  from  Parenchyma  iu  tho  colls  always  having 
an  elliptical  form  which  taper  to  their  extremities,  where  they  overlie 
each  other.  This  form  of  tissue  is  found  only  in  the  bark  and  wood, 
and  Is  a  transition  from  cellular  to  what  is  called 
woody  tissuo.  Meyen  applies  this  torm  especially 
to  the  tissue  forming  the  wood  of  Coni/ene  and 
Cycadaccte.  In  these  families  this  tissuo  is 
marked  with  dots,  which  are  surrounded  by  a 
circle  (fig.  2).  Theso  dots  wero  formerly  sup- 
posed to  be  glands,  and  to  secroto  the  resinous 
matter  which  abounds  in  them,  and  hence  it 
was  called  'glandular  woody  tissue.'  The  re- 
searches of  Mohl  and  others  have  however 
fehown  that  these  dots  are  tho  result  of  the  de- 
velopment of  fibre  within  tho  walls  of  tho  cells, 
and  in  this  view  the  Proseuchyma  not  only  constitutes  a  transition 
from  cellular  to  vascular  tissue,  but  also  a  transition  from  fibro- 
cellular  to  fibro-vascular  tissue. 

It  ia  mostly  in  tho  interior  of  tho  cells  of  cellular  tissue  that  those 
crystalline  bodies  called  Raphides  are  found.  They  occur  singly  or  in 
bundles,  and  have  an  acicular  form,  and  are  long  or  short  according 
to  circumstances.  In  length  they  measure  from  l-40th  to  l-1000th  part 
of  an  inch.  These  crystals  were  first  observed  in  the  proper  juices  of 
plants,  and  have  been  subsequently  found  in  all  parts  of  plants  where 
cellular  tissue  exists.  They  were  formerly  supposod  to  exist  between 
the  cells,  but  later  observers  have  seen  them  in  cells,  and  they  pro- 
bably exist  in  both  situations.  The  form  of  these  bodies  is  not 
satisfactorily  determined.  Mohl  describes  them  as  right-angled  four- 
sided  prisms  vanishing  into  points.  Quekett,  who  is  one  of  the  latest 
observers  on  this  point,  says  they  ai-e  decidedly  four-sided  prisms,  but 
not  always  right-angled.  Those  which  are  conglomerated  are  called 
crystal-glands  (krystal-driisen)  by  Meyen.  They  seldom  present  more 
Qiau  the  pyramid  of  each  little  crystal  composing  them.  The  propor- 
tion in  which  they  exist  in  plants  is  sometimes  very  great.  In  some 
species  of  Caclace<v,  accordiu.r  to  Quekett,  the  crystals  equal  the 
weight  of  the  dried  tissue.  One  hundred  grains  of  Turkey  rhubarb- 
root  yield  between  30  and  40  grains  of  Raphides  ;  the  same  quantity 
of  tissue  of  Scilla  maritima  yielded  10  grains.  Iu  most  plants  these 
crystals  arc  composed  of  either  oxalate  or  phosphate  of  lime.  Raspail 
says  the  crystals  of  the  oxalate  of  lime  are  four-sided  prisms  with 
pyramids  of  the  same  base  ;  those  of  the  phosphate,  six-sided  prisms. 
In  Char  a  crystals  of  carbonate  of  lime  occur  in  great  abundance  on 
the  outside  of  the  tissue,  and  we  have  observed  them  in  the  inter- 
cellular passages  immediately  under  the  epidermis,  but  they  do  not 
occur  in  the  interior  parts  of  the  plant.  Schiibler  found  that  the 
crystal-glands  of  Hydrurus  crystallophorus  consisted  of  carbonate  of 
lime,  and  Saigey  and  De  la  Fosse  found  silica  in  the  crystals  of  the 
Mirabilis  Jalapa.  Silica  is  a  very  prominent  constituent  of  the 
Oraminacea',  but  is  seldom  found  crystallised.  It  gives  the  hardness 
to  the  epidermis  of  the  Dutch  Rush,  and  is  secreted  in  large  quanti- 
ties in  the  joints  of  the  stem  of  the  Bamboo,  and  is  used  as  an  article 
of  commerce  under  the  name  of  Tabashcer.  From  the  variable  form 
of  the  crystals  in  plants  it  may  be  inferred  that  other  salts  form  them 
besides  the  above.  These  bodies  do  not  appear  to  be  necessary  parts 
of  the  tissues  in  which  they  occur,  and  they  have  been  compared  by 
Link  to  Calculi  and  other  concretions  iu  the  animal  kingdom.  This 
view  ia  rendered  very  probable  by  the  fact  that  they  are  always  com- 
posed of  those  elements  which  the  plants  take  up  from  the  soil  as 
necessary  nutriment.  Meyen  has  pointed  out  the  fact  that  plants 
growing  near  the  sea  will  throw  off  the  superabundance  of  chloride 
of  sodium  in  their  tissues  in  the  form  of  crystals ;  and  we  have  found 
crystals  of  carbonate  of  lime  most  abundant  iu  Chara  flexilis,  where 
the  water  in  which  it  grew  contained  most  of  that  substance.  Phos- 
phate of  lime  is  necessary  to  the  nutrition  of  many  plants,  and  the 
elements  of  oxalic  acid  exist  in  the  sap  of  all  plants ;  and  when  these 
are  in  greater  abundance  than  the  vital  energies  of  the  plant  can 
appropriate,  the  laws  of  chemical  affinity  come  into  play,  and  crystal- 
lisation is  the  result. 

The  Intercellular  System. — The  walls  of  the  loose  spheroidal  cells 
iu  Merenchyma  consist  of  a  single  membrane,  but  the  walls  of  the 
more  closely-pressed  cells  of  Parenchyma  consist  of  two  membranes, 
originally  distinct,  but  fused  into  one  by  growth.  It  frequently 
happens  that  the  walls  of  the  cells  are  not  accurately  applied  to  each 
other,  and  consequently  spaces  of  various  kinds  occur  between  the 
cells.  These  are  called  Intercellular  Passages.  They  occur  in  the 
greatest  abundance  in  the  loose  Merenchymatous  Tissue.  When  these 
passages  exist  between  the  walls  of  two  cells  whose  sides  are  united 
in  their  middle  and  recede  towards  their  margins,  they  are  called  by 
Link  Meatus  Iutercellulares.  These  are  most  frequently  met  with 
in  the  epidermis  of  plants.  Where  the  passages  are  formed  of  three 
or  more  cells  the  sides  of  whose  walls  do  not  touch,  they  are  called 
Ductus  Intercellulares.  These  are  very  well  seen  in  the  parenchyma 
of  the  stem  of  the  Iris  and  Hyacinth,  and  Heracleum.  These  pas- 
sages have  been  supposed  by  De  Candolle  and  others  to  convey  the 
sap ;  but  this  has  probably  arisen  from  an  error  in  observation,  as 
they  aro  easily  filled  with  sap  when  cut  through. 
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Another  kind  of  Intercellular  Formation  are  tho  Air  Cell*  (tho 
Lacuna)  Intercellular^  of  Link),  which  aro  largo  cavities  formed  in 
the  tissuo  of  plants,  and  whose  walls  are  entirely  formed  of  cellular 
tissuo.  Thoy  may  be  very  distinctly  divided  into  two  kinds,  tho 
regular  and  the  irregular.  Tho  regular  exist  under  the  epidertni* 
of  many  plants,  and  vary  in  size,  but  have  in  all  cases  a  regularity  of 
structuro,  their  sides  being  firmed  of  equal-sized  cells  of  cellular 
tissue.  Thoy  may  bo  seen  in  tho  leaf-stalk  of  Calla  A'Ahi'ypica,  the 
stem  of  (Knanthe  Phcllandrium,  and  the  petioles  of  Nymphwa.  They 
are  very  common  in  water-plants.  They  aro  always  filled  with  air  in 
these  plants,  and  servo  as  a  means  of  buoying  thern  up  in  tho  water. 
The  irregular  air-cells  (Lacuna)  of  Link),  aro  found  in  old  plants; 
they  arise  from  tho  growth  of  tho  plant  tearing  asunder  the  cellular 
tissuo,  or  from  a  deficiont  development  or  oven  tho  absorption  of  thia 
tissue  in  particular  directions.  They  may  be  seen  in  the  stem  of  thu 
fronds  of  the  Aspidium  Filix  Mas,  of  IlippurU,  and  Fquise/um,  and 
in  nearly  tho  whole  of  the  family  Umbelliferm. 

All  plants  aro  covered  with  a  layer  of  external  cells,  whieh  are 
separated  from  the  adjoining  tissue  and  may  be  often  peeled  off  in  a 
layer.  This  is  called  Epidermis,  and  consists  mostly  of  one  row,  but 
sometimes  of  two  rows  of  cells,  which  are  generally  smaller  and  denser 
than  those  of  the  surrounding  tissues.  It  is  in  these  cells  that  tho 
openings  occur  which  are  called  Stomates.  [Stomates.] 

Schleiden  divides  the  epidermis  into  three  forms,  which  he  calls 
Epithelium,  Epiblacma,  and  true  Epidermis.  The  epithelium  is  that 
form  of  epidermis  which  is  continued  into  the  interior  of  the  organs 
of  plants,  as  in  the  inside  of  the  fruit.  Epiblacma  is  applied  to  that 
modification  of  the  tissue  which  is  found  on  the  surface  of  tho  leaves 
and  other  parts  of  aquatic  plants.  The  true  epidermis  is  found  on 
the  outside  of  the  stem,  branches,  leaves,  and  other  organs  of  plants. 

The  epidermal  cells  are  often  elevated  above  the  surface.  When 
three  or  four,  or  more,  form  a  small  projection,  it  is  called  a  Papilla  ; 
when  it  is  longer  it  is  a  Hair  [Haiiis]  ;  when  it  becomes  harder  it  ia 
a  Setum,  and  when  hard  and  pointed  a  Prickle.  Warts  are  still  larger 
excrescences  of  the  epidermis. 

Fibro-Cellular  Tissue,  or  Inenchyma,  consists  of  cells  formed  of 
membrane,  in  the  inside  of  whieh  fibre  is  developed.  This  tissue  may 
be  divided  into  two  kinds,  genuine  and  spurious ;  the  genuine  being 
that  in  which  the  fibre  is  distinctly  marked  on  the  inside  of  the  cell, 
and  the  spuriuus  that  in  which  the  fibre,  either  by  absorption  or  the 
union  of  its  various  parts,  forms  rings,  bars,  dots,  and  other  appear- 
ances on  the  sides  of  the  cell.  The  genuine  fibro-cellular  tissue  ia 
mostly  found  in  parenchymatous  and  prosenchymatous  cells.  It  has 
been  known  for  a  long  time  amongst  botanists,  and  was  first  described 
by  Hedwig,  who  was  followed  by  Moldenhawer  and  others.  It  ia 
abundant  in  the  external  parchment-like  layers  of  the  aerial  roots  of 
Orchidacea;,  and  has  been  described  in  Oncidium  altissimum,  Aero- 
pera  Loddigesii,  Brassavula  cordaia,  &c.  It  occurs  in  the  hairs  of  the 
pericarp  of  many  of  the  Composite,  as  iu  Perdicium  taraxaci,  Senecio 
flaccidus,  and  Trichoclinc  humilis.  Horkel  has  described  it  in  the 
epidermis  of  many  Labiatce,  as  Ziziphora,  Ocymum,  and  many  Salvice. 
The  seed-coats  of  many  plants  possess  it,  as  Gilia  Ipomopsis,  Pole- 
monium  Cantua,  and  Caldaria;  and  Kippist  has  demonstrated  its 
presence  in  many  of  the  species  of  Acanthacece.  In  some  of  these 
cases,  and  many  others  might  be  mentioned,  the  fibre  appears  to  con- 
stitute the  whole  of  the  cell,  and  this  has  led  to  the  supposition  that 
it  is  found  independent  of  the  cell-wall  or  cell-contents. 

The  fibre  iu  these  cells  varies  in  its  position  and  form.  In  the  cells 
of  tho  leaf  of  Oncidium  altissimum,  they  are  very  distinct,  and  occa- 
sionally branched.  In  the  testa  of  the  seed  of  Ma  wand ya  Barcleyana, 
where  they  were  first  pointed  out  by  Lindley,  the  fibres  run  in  different 
directions  over  each  other,  forming  a  network.  In  the  endothecium 
of  Calla  jEthiopica  they  are  parallel,  and  in  this  form  are  very  com- 
mon in  the  same  organ  of  other  plants.  Iu  the  endothecium  of  Nym~ 
phxa  alba  the  fibres  form  regular  arches  arising  from  a  plane  base.  In 
the  elatera  of  Jungermannia  and  in  the  testa  of  Acanlhodium  the  cells 
are  greatly  elongated,  with  a  single  spiral  fibre  in  their  interior. 

The  spurious  fibro-cellular  tissue  includes  the  Porous  and  Dotted 
Cells  of  many  authors,  the  Cellute  Porosae  et  Punctatae  of  Link.  If 
a  portion  of  the  parenchyma  of  Yiscum  album  be  examined,  the  inside 
of  the  cella  will  be  found  to  possess  a  number  of  bright  spots.  They 
were  first  discovered  by  Treviranus  in  Cycas  revoluta,  and  supposed 
by  him  to  bo  granules.  They  were  thought  by  other  observers  to  be 
pores ;  hence  their  name  Porous  Cells.  These  spots  however  are  not 
pores,  but  depressions,  produced  by  the  breaking  up  of  the  spiral 
deposits  iu  the  interior  of  the  cell. 

A  transition  from  porous  cella  to  porous  tubes  is  seen  in  the  tissue 
which  has  been  called  Bothrenchyrna.  Iu  this  tissue,  which  can  be 
well  seen  in  Phytocrene,  as  well  as  Cycas,  a  number  of  truncated 
porous  cells  are  placed  one  on  the  other  so  as  to  form  a  cylinder, 
which  becomes  a  tube  by  the  absorption  or  removal  of  the  cellular 
partitions.  Porous  vascular  tissue  is  referred  to  this  form  by  Lindley 
under  the  name  of  Continuous  Bothrenchyma,  as  the  partitiona  or 
union  of  the  cells  are  not  visible.  Where  the  poiuta  of  union  of  the 
cells  are  evident,  he  calls  it  Articulated  Bothrenchyma. 

Dotted  Cells  have  their  walla  marked  with  dark  spota.  Theae  cella 
have  been  observed  in  the  pith  of  Calycanthus  jioridus  and  in  the  stem 
of  Draccena  terminalis.   They  appear  only  to  differ  from  the  poroua 
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cells  in  the  matter  from  which  they  are  formed  having  greater  opacity, 
and  not  transmitting  the  light  so  freely. 

Vascular,  or  Tubular  Tissue,  consists  of  continuous  tubes  of  simple 
membrane,  and  comprehends  the  woody  and  the  laticiferous  tissues. 
On  the  one  hand  they  are  distinguished  by  their  length  from  the  forms 
of  cellular  tissue,  and  on  the  other  hand  by  their  plane  membrane 
from  those  tissues  of  which  ftbro  forms  a  constituent  element. 

Pleurenchyma,  or  Woody  Tissue  (Vasa  Fibrosa  of  Link,  and  Faser- 
gefiisse,  German),  is  found  abundantly  in  the  wood,  and  especially  the 
liber,  of  all  plants.  It  is  composed  of  very  long,  thin,  tough,  trans- 
parent, membranous  tubes.  No  bars  or  dots  are  seen  in  their  walls, 
although  when  they  cross  each  other  the  points  at  which  they  touch 
may  be  taken  for  such  markings.  They  taper  acutely  to  each  end,  and 
do  not  appear  to  have  any  communication  one  with  the  other,  although 
they  are  occasionally  seen  with  open  extremities,  which  Slack  supposes 
to  arise  from  the  breaking  off  of  one  fibre  where  it  was  united  to 
another.  In  the  wood  and  bark  of  Dicotyledonous  Plants  they  are 
frequently  mixed  with  Prosenchyma,  and  in  Monocotyledonous  Plants 
with  Parenchyma.  They  grow  by  increasing  in  length  both  above  and 
below.  Their  diameter  varies  from  1 -150th  to  13000th  of  an  inch. 
The  walls  increase  in  thickness  by  the  deposition  of  cellulose.  Their 
form  is  mostly  cylindrical,  but  in  Cycas  revoluta  Link  has  observed 
them  assumiug  a  prismatic  form. 

The  tubes  of  woody  tissue  are  very  tough,  and  will  resist  consider- 
able force  without  breaking.  It  is  on  this  account  that  they  are  used 
extensively  in  the  manufacture  of  cloths  of  various  kinds.  The  plants 
used  most  commonly  for  this  purpose  are  the  hemp  and  flax.  The 
fibres  of  Tilia,  Daphne,  Lagetta,  and  of  many  of  the  plants  of  the 
order  of  Malvacece,  are  used  for  making  mats,  cordage,  whips,  &c. 
The  following  is  a  comparative  statement  of  the  relative  strength  of 
nilk  and  some  woody  fibre  : — 

Silk  supported  a  weight  equal  to    .      .  .34 

New  Zealand  Flax  23* 

Hemp  IGk 

Flax  .      .       .   Hi 

Vita.  Flax  (Agave  Americana)  .       ...  7 
Woody  tissue  gives  firmness  and  tenacity  to  the  plant,  and  assists  in 
conveying  the  sap  from  the  roots  to  the  leaves. 

Vascular  Tissue  occurs  in  bundles,  that  is,  several  tubes  lie  close 
together  in  a  bundle,  and  are  surrounded  by  cellular  tissue.  Schleiden 
describes  three  kinds  of  bundles : — 1.  Simultaneous,  in  which  all  the 
fibres  are  developed  at  the  same  time,  as  seen  in  the  Ferns.  The  next 
are  successive,  in  which  the  centre  fibres  are  first  developed,  and  those 
in  the  circumference  after.  These  are  divided  into — 2.  Definite,  in 
which  the  bundles,  after  having  grown,  are  closed  around  by  cellular 
tissue,  as  are  seen  in  Monocotyledons.  3.  Indefinite,  in  which  the 
bundles  do  not  cease  to  develop  in  the  direction  of  their  growth,  as 
occurs  in  the  bundles  of  woody  tissue  found  in  the  stems  of  Dicoty- 
ledonous or  Exogenous  Plants.  The  mode  of  growth  of  these  two 
last  forms  of  vascular  tissue  seems  to  determine  the  forms  of  Monoco- 
tyledonous and  Dicotyledonous  stems. 

Cinenchyma,  or  Laticiferous  Tissue,  consists  of  tubes  which  are 
mostly  branched  and  anastomosing ;  their  walls  are  exceedingly  deli- 
cate in  young  plants,  and  thicker  in  old  ones ;  and  they  are  characterised 
by  conveying  a  fluid  called  the  latex,  which  differs  from  the  sap  in 

other  parts  of  the  plant.  The  older 
botanists,  Spigelius,  Malpighi,  and 
Grew,  described  them,  but  they  were 
generally  confounded  with  woody 
tissue,  till  they  were  investigated  by 
Schultz.  In  older  writers  they  are 
called  Vasa  Propria  or  Peculiaria; 
by  Link,  Vasa  Opophora. 

They  are  regarded  by  many  ob- 
servers as  intercellular  passages,  in 
the  course  of  which  organic  matters 
have  been  deposited,  giving  them  the 
character  of  vessels  with  walls.  The 
phenomena  described  by  Schultz 
are  most  easily  seen  in  plants  con- 
taining a  milky  juice,  as  the  Euphor- 
biacea.  Their  most  remarkable  cha- 
racter is  the  possession  of  branches 
communicating  with  each  other,  thus 
giving  them  the  appearance  of  the 
capillaries  in  animals.  (Fig.  3).  The 
history  of  their  development  is  not  yet  sufficiently  made  out  to  give 
them  a  claim  to  be  considered  as  a  genuine  form  of  vegetable  tissue. 

Fibro-Vascular  Tissue,  or  Trachenchyma  (Vasa  Spiroidea  of  Link), 
consists  of  tubes,  in  the  inside  of  which  spiral  fibres  are  generated. 
The  fibres  of  this  tissue  are  subject  to  metamorphosis,  the  consequence 
of  which  is,  the  tubes  present  the  appearances  of  rings,  bars,  and 
bright  and  dark  spots. 

The  tubes  consist  of  a  very  delicate  membrane,  which  is  mostly 
cylindrical ;  it  may  however  assume  a  prismatical  form  when  the  tubes 
are  in  bundles  and  closely  pressed  together,  as  in  Ferns  and  many 
Monocotyledonous  Plants.  The  fibres  generated  in  this  tissue  are 
mostly  compressed,  and  wind  up  the  sides  of  the  tube  in  a  spiral  form, 


When  the  membrane  is  broken,  the  fibre  in  most  cases  may  be 
unrolled.  It  is  in  the  younger  tubes  that  this  U  most  easily  effected  ; 
as  in  the  older  tubes  those  changes  go  on  which  connect  the  membrane 
and  the  fibre  firmly  together,  and  convert  the  latter  into  bars,  dots, 
&c.  The  number  of  fibres  included  in  a  tube  varies ;  it  is  frequently 
single,  but  in  some  instances  as  many  as  22  have  been  counted.  They 
have  no  fixed  direction ;  some  pass  from  right  to  left,  others  from  left 
to  right.  Some  difference  of  opinion  has  existed  as  to  whether  the 
fibres  are  tubular  or  not.  Schleiden  says  in  most  instances  they  are 
solid,  but  where  they  are  formed  from  large  globules  of  jelly  they 
appear  to  be  tubular  in  both  vascular  and  cellular  tissue. 

Link  divides  fibro-vasoular  tissue  into  genuine  and  spurious;  the 
former  includes  all  those  vessels  which  possess  perfect  fibres.  The 

principal  forms  of  these  are 
the  spiral,  annular,  and  mo 
niliform  vessels.  The  spiral 
vessel  consists  of  a  tube,  in 
which  one  or  more  fibres  run 
continuously  along  its  sides 
from  one  end  to  the  other 
(fig.  4,  d,  c,  f.)  When  tho 
fibres  are  single,  they  aro 
called  simple  ;  when  there  is 
more  than  one,  compound. 
The  spiral  vessols  are  most 
abundant  in  young  plants, 
as  their  character  bocomes 
changed  by  age.  When  the 
fibres  adhere  to  the  sides  of 
the  membrane,  they  are  said  to  be  closed.  The  spiral  vessel  was  at 
one  time  considered  a  very  important  tissue,  performing  especial  vital 
functions.  From  tho  circumstance  of  air  being  frequently  found  in 
them,  and  this  air  containing  a  larger  quantity  of  oxygen  than  the  atmo- 
sphere, they  were  supposed  to  carry  on  the  function  of  respiration. 

Annular  Vessels  or  Ducts  consist  of  tubes  with  perfect  rings  of 
fibre  on  their  sides.  (Fig.  4,  jr.)  These  are  evidently  formed  from  the 
interruption  of  the  spires,  and  the  union  of  the  broken  ends,  as  they 
are  frequently  found  present  with  a  spiral  fibre  in  the  same  tube. 
They  are  mostly  larger  than  the  spiral  vessels,  and  the  fibre  is  also 
thicker  :  they  are  very  abundant  in  Monocotyledonous  Plants ;  amongst 
Dicotyledons  they  are  found  chiefly  in  quick-growing  plants,  as  Cucur- 
bitacea?. 

Moniliform  Vessels  have  successive  dilatations  and  contractions  of 
tho  tube,  and  a  perfect  spiral  fibre  in  their  inside.  It  has  been  proved 
by  Slack  that  these  vessels  derive  their  peculiar  form  from  accidental 
compression.  They  are  found  in  the  knots  of  trees  where  branches  are 
given  off;  in  roots  and  other  parts  where  they  meet  with  obstacles  to 
their  longitudinal  development. 

Spurious  Fibro-Vascular  Tissue  includes  Scalariform,  Porous,  and 
Dotted  Vessels.  The  spurious  vessels  are  not  found  in  the  tissues  of 
young  plants,  and  are  either  developed  after  the  appearance  of  the 
genuine  spiroids,  or  are  formed  from  them. 

Scalariform  Vessels  consist  of  tubes  mostly  prismatical,  with  spots 
on  their  walls  resembling  bar3  or  straps.  These  bars  are  placed  one 
above  another  in  a  ladder-like  form ;  hence  their  name.  They  are 
abundant  in  ferns,  where  the  prismatic  form  of  the  spiroid  is  most 
frequently  seen. 

Porous  Vessels  are  tubes  with  bright  spots  upon  their  walls  (fig.  4, 
h,  i);  they  constitute  the  Continuous  Bothrenchyma  of  Lindley.  They 
are  found  in  greatest  abundance  in  the  old  wood  of  Conifera,  in  the 
same  positions  where  spiral  vessels  are  found,  in  the  young  wood,  and 
also  in  the  roots  of  plants. 

Dotted  Vessels  constitute  the  tissue  which  has  been  called  Glandular 
Woody  Tissue,  and  to  which  Meyen  applies  peculiarly  the  term  Pros- 
enchyma. (Fig.  3 ;  fig.  4,  6.)  The  dotted  vessel,  like  the  dotted  cell, 
has  dark  spots  on  the  inside  of  its  membranous  walls ;  but  in  addition 
to  the  dot  there  is  also  a  circle.  This  dot  does  not  appear  to  be  formed 
by  the  remains  of  a  partly-absorbed  fibre,  or  the  crossing  of  the  fibres, 
as  in  some  of  the  forms  of  porous  cells  and  vessels,  but  from  the 
sinuous  flexures  of  one  or  more  fibres  uniting  together,  and  forming 
between  them  a  little  cavity  or  depression  :  this  is  attended  with 
depression  of  the  external  membrane,  which  gives  the  appearance  of 
the  larger  circle  surrounding  the  depression.  (Fig.  2  ;  fig.  4,  6.)  These 
phenomena  make  their  appearance  very  early  in  the  tissues  of  Coni- 
ferous plants ;  but  if  buds  and  very  young  plants  are  examined,  the 
sinuous  spiral  vessels,  called  by  Link  Vasa  Spiroida  Fibrosa,  may  be 
easily  seen. 

For  information  on  the  functions  of  these  tissues,  see  the  articles 
Cells  ;  Sap  ;  Reproduction  in  Plants  and  Animals. 

(Mohl,  On  the  Vegetable  Cell,  translated  by  Henfrey ;  Schleiden, 
Principles  of  Scientific  Botany,  translated  by  Lankester;  Link,  Elementa 
Philosophic  Botanical ;  Meyer,  Pfianzen  Physiologie  ;  Unger,  Botanical 
Letters,  translated  by  Paul ;  Braun,  Rejuvenescence  in  Nature,  translated 
for  the  Kay  Society.) 

TITA'NIUM.  This  metal  was  first  recognised  by  Mr.  Gregor,  in 
1791,  as  a  distinct  substance.  He  detected  it  in  a  black  sand  found  in 
the  bed  of  a  rivulet  near  Menaccan  in  Cornwall.  In  1795  Klaproth 
discover',  d  it  in  some  other  minerals,  and  he  gave  it  the  name  it  now 
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TITANIUM. 


TITLARKS. 


bears.  Tho  properties  of  titanium  wero  not  however  satisfactorily 
determined  until  1822,  when  Dr.  Wollaston  examined  and  described 
it  as  it  occurred  in  its  porfect  metallic  and  crystallised  state,  in  tho 
slog  of  an  iron  furnaco  at  Morthyr  Tydfil  in  South  Walos.  The  form 
of  the  crystals  is  the  cube ;  their  colour  resembles  that  of  bright 
copper;  they  are  sufficiently  hard  to  scratch  rock-crystal,  and  their 
specific  gravity  is  5  "3. 

Titanium  enters  into  a  great  many  minerals,  some  of  which  are 
described  under  their  names;  tho  remainder  will  bo  described  hero. 

Anataac,  Octacdritc,  or  Oisanitc. — This  is  protoxide  of  titanium 
nearly  pure.  It  occurs  in  attached  and  imbedded  acuto  octahedral 
crystals.  Primary  form  a  square  prism.  Cleavage  parallel  to  tho 
terminal  planes  and  to  those  of  tho  octahedron.  Fracture  conchoidal, 
indistinct.  Hardness  :  scratches  phosphate  of  lime,  and  ia  scratched 
by  quartz.  By  friction  it  becomes  negatively  eloctrical,  and  when 
heated  gives  out  a  reddish-yellow  phosphorescent  light.  Colour 
various  shades  of  brown,  moro  or  less  dark,  sometimes  indigo-blne. 
Streak  white.  Lustre  adamantine.  Translucent,  transparent.  Specific 
gravity  3  826.  It  is  found  in  Cornwall,  in  Dauphiny,  at  Bourg-d'Oisaus, 
in  Spain,  Switzerland,  and  some  other  places.  It  consists  almost 
entirely  of  oxide  of  titanium,  probably  the  protoxide. 

Rutile,  or  Titanite ;  Peroxide  of  Titanium,  or  Titanic  Acid. — It 
occurs  crystallised  and  in  crystalline  masses.  Primary  form  a  squaro 
prism.  Cleavage  parallel  to  the  lateral  planes.  Crystals  frequently 
geniculated.  Fracture  uneven.  Hardness :  scratches  glass,  and  some- 
times quartz.  Colour  red,  reddish-brown,  and  occasionally  yellowish. 
Streak  very  pale  brown.  Lustre  adamantine.  Translucent,  trans- 
parent, opaque.  Specific  gravity  4  249  to  4'4.  It  occurs  not  unfre- 
quently  inclosed  in  quartz,  in  fine  red  filamentous  crystals.  Rutile  is 
found  in  Perthshire,  Bohemia,  Switzerland,  especially  at  St.-Gothard, 
and  in  various  other  parts  of  Europe ;  and  also  in  Brazil  and  North 
America.  According  to  H.  Rose,  it  consists  of — oxygen,  33'95  ; 
titanium,  66'05.  It  is  frequently  more  or  less  mixed  with  oxide  of 
iron  and  of  manganese,  and  sometimes  with  oxide  of  chromium. 

The  minerals  which  are  next  described  .are  the  titanates  of  iron  : 
they  vary  greatly  both  in  form  and  composition,  some  being  crystal- 
lised aud  others  granular ;  the  latter  are  frequently  termed  titan- 
iferous  iron-sand. 

Kibdelophan — Axotomoits  Iron. — It  oocurs  in  imbedded  crystals. 
Primary  form  a  rhomboid.  Cleavage  perpendicular  to  the  axis,  dis- 
tinct. Fracture  conchoidal.  Hardness  5'0  to  5*5.  Brittle.  Colour 
dark  iron-black.  Streak  black.  Lustre  imperfect  metallic.  Opaque. 
Specific  gravity  4-661.  It  is  found  at  Oastein  in  Salzburg,  in  Sweden, 
and  Siberia.  The  following  is  an  analysis  of  a  specimen  from  Gastein, 
by  Kobell  :— 

Titanic  Aoid  59-00 

Protoxide  of  Iron   36  00 

Peroxide  of  Iron  4*25 

Protoxide  of  Manganese  1-65 

 100-9 

Ilmenite. — It  oocurs  in  imbedded  crystals.  Primary  form  a  right 
rhombic  prism.  No  oleavage  observed.  Fracture  uneven  to  con- 
choidal, with  a  vitreous  lustre.  Hardness  5'0 ;  scratches  glass  slightly. 
Colour  black.  Opaque.  Specific  gravity  5-43.  It  is  found  near  Lake 
Ilmen  in  Siberia.    The  analysis  by  Mosander  gives — 

Titanic  Acid  46*92 

Protoxide  of  Iron  37"86 

Peroxide  of  Iron  10-74 

Protoxide  of  Manganese      ....     2  73 

Magnesia  1"14 

 -99-39 

Qrichtonile. — It  occurs  in  attached  crystals.  Cleavage  parallel  to 
the  axis.  Fracture  conchoidal,  splendent.  Hardness  ;  scratches  fluor- 
spar, but  not  glass.  Brittle.  Does  not  obey  the  magnet.  Colour 
shining  black.  Streak  black.  Lustre  imperfect  metallic.  Opaque. 
Specific  gravity  4.  It  has  not  been  completely  analysed;  but,  accord- 
ing to  Berzelius,  it  consists  of  titanic  acid  and  oxide  of  iron. 

Granular  Titanate  of  Iron  and  Titaniferous  Iron-Sand  present  the 
following  varieties  : — 

Nigrin. — It  occurs  in  fiat  rounded  grains  of  about  the  size  of  a  pea, 
with  occasional  indications  of  a  crystalline  form.  Structure  foliated. 
Very  hard.  Brittle.  Colour  grayish-black.  Lustre  metallic.  Specific 
gravity  4-445.  It  is  found  in  Transylvania.  Its  analysis  by  Klaproth 
gives — 

Titanic  Acid  84 

Protoxide  of  Iron  14 

Protoxide  of  Manganese  2 

—100 

Menaccanite  occurs  in  small  angular  grains.  Structure  imperfectly 
lamellar.  Fracture  fine-grained,  uneven.  Hardness  ;  yields  to  the 
knife.  Colour  grayish-black.  Lustre  glistening.  Opaque.  Specific 
gravity  4-427.  It  occurs  in  rivulets  in  the  parish  of  St.  Keverne, 
Cornwall ;  and  has  also  been  found  in  New  South  Wales.  The  picked 
grains,  analysed  by  Dr.  Colquhoun,  gives — 

Titanic  Acid  57-187 

Protoxide  of  Iron   397S0 

Protoxide  of  Manganese    ....  2-175 

 99142 


Iierine  occurs  in  very  small  flattish  angular  grains,  which  have  a 
rough  glimmering  surface.  Structure  lamellar.  Cross  fracture  con- 
choidal. Very  hard.  Slightly  attracted  by  tho  magnet.  Opaque. 
Lustre  semi-metallic.  Specific  gravity  about  4-.0.  It  is  found  on  tho 
Rieseugebirgo,  near  the  origin  of  tho  river  Iscr  in  Silesia ;  in  I5oliemia; 
in  tho  rivor  Don  in  Scotland,  and  that  of  tho  Morsey  opposite  Liver- 
pool.   By  tho  analysis  of  II.  Rose  it  consist-)  of — 

Titanic  Acid  C012 

Protoxide  of  Iron  49'88 

 100 

It  is  probably  a  variety  of  Menaccanlto. 

Sphine — Spinthdre — Silico-Tilanalc  of  Lime — occurs  in  attached  and 
imbedded  crystals,  and  massive.  Primary  form  an  oblique  rhornblo 
prism.  Cleavage  indistinct.  Fracture  even,  slightly  conchoidal. 
Hardness :  scratches  phosphate  of  lime,  but  is  scratched  by  felspar. 
Colour  various  shades  of  gray,  green,  yellow,  and  brown.  Streak 
white  or  grayish-white.  Lustre  adamantine,  resinous.  Transparent, 
translucent,  opaque.  Specific  gravity  3-468  to  3-6.  Sphcno  is  found 
interspersed  in  primary  rocks,  as  in  granite  and  gneiss,  and  moro  par- 
ticularly in  syenite,  in  Norway,  Germany,  Switzerland,  and  also  in 
America.  The  results  of  the  analysis  of  sphdne  vary  considerably  J 
the  following  is  by  Klaproth  : — 


Titanic  Acid  33 

Silicic  Acid  35 

Lime  33 

—101 


^Esohynitc — Titanate  of  Zirconia  and  Cerium,  &c. — occurs  crystal- 
lised. Primary  form  a  right  rhombic  prism.  Cleavage  difficult,  and 
only  parallel  to  the  bases  of  tho  primary  form.  Fracture  conchoidal. 
Hardness  :  scratches  phosphate  of  lime,  and  is  scratched  by  felspar. 
Colour  black  ;  streak  grayish-black.  Lustre  resinous.  Opaque.  Spe- 
cific gravity  5'14.  It  is  found  at  Miask,  in  the  Uralian  Mountains 
Siberia.    The  analysis  by  Hartwall  gives — 


Titanic  Acid   56-0 

Zirconia   20 -0 

Oxide  of  Cerium   15'0 

Lime   3-« 

Oxide  of  Iron   2'6 

Oxide  of  Zinc   0-5 

 97-9 


[Brookite;  Mohsite;  Greenovite;  Perovskite;  PrusaiTB;  War- 
wickite;  Pyuochxore;  Enceladite;  PoLYMioNin:  ] 

TITLARKS,  the  common  name  for  the  species  of  Anthus,  a  genus 
of  Birds  belonging  to  the  family  Alaudince.  [Anthus.]  The  species 
are  also  called  Pipits.    The  following  are  British  species  : — 

Anthus  trivialis,  the  Tree-Pipit;  A.  i>ratensis,  the  Meadow-Pipit; 
A.  obscurus,  the  Rock-Pipit  (A.  petrosus,  Flem.,  Jen. ;  A.  aquaticus, 
Selby,  Gould ;  Alauda  obscura,  Auct.) ;  and  Anthus  Ricardi,  Richard'* 
Pipit. 


Foot  of  Tiee-ripit.  (Yarrell.) 


Trcc-Piplt  {Anthus  trirltilii).  (Goold.) 

The  Titlark  of  Pennant  is  the  Meadow-ripit  of  the  above  list ;  aud 
Mr.  Yarrell  well  observes  that  scarcely  any  two  British  birds  ha  'e  been 
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so  frequently  confounded  together  as  the  Tree-  and  the  Meadow-Pipits; 
but  when  the  two  species  are  examined  in  hand  obvious  and  constant 
distinctions  appear ;  and  there  are,  he  adds,  besides,  differences  in  the 
habits  of  these  birds,  as  well  as  in  the  localities  they  each  frequent. 
"  The  Tree-Pipit  is  rather  the  larger  bird  of  the  two  ;  the  beak  is 
stouter  and  stronger ;  the  spots  on  the  breast  longer  and  fewer  in 
number ;  the  claw  of  the  hind  toe  is  not  so  long  as  the  toe  itself;  the 
tertial  feathers  of  the  wings  are  rather  longer  in  proportion  to  the 
primaries;  the  white  on  the  outer  tail-feather  on  each  side  is  neither 
eo  pure  in  colour  nor  is  it  spread  over  so  large  a  portion  of  the  feather; 
and,  as  far  as  my  own  observation  goes,  it  does  not  appear  to  be  so 
numerous  as  a  species  as  the  Meadow-Pipit." 

We  give  illustrations  of  these  two  common  British  species. 

The  Tree-Pipit  is  a  migratory  bird  ;  but  the  Meadow-Pipit  remains 
with  us  throughout  the  year,  and  is  the  smallest  and  most  common 
epecies,  its  total  length  being  6  inches  only. 


Foot  of  Meadow-Pipit.  (Yarrell.) 


Meadow-Pipit  (Ant  hut  pratentii),  male  and  female.  (Gould.) 
TITMOUSE.  [Pahidje.] 

TIT- WARBLERS,  Mr.  Swainson's  name  for  a  sub-genus  of  his 
sub-family  Pariance,  and  considered  by  him  as  the  second  or  typical 
division  of  the  whole  group. 

Sylvicola  minuta  is  an  example  of  these  birds.  Its  colour  is  blue- 
gray,  beneath  golden-yellow ;  back  olive ;  wing-coverts  tipped  with 
white.    It  is  a  native  of  Brazil. 


Gray-Backed  Warbler  (Sylvicola  minuta).  (Swainson.) 
TOAD.    [Amphibia;  Bufo.] 
TOAD-FLAX.  [Linaria.J 
TOBACCO.  [Nicotiana.J 

TODD  A'LIA,  a  genus  of  Plants  belonging  to  the  natural  order  Rutaccce 
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tribe  Xanthoxylem,  which  is  itself  sometimes  made  into  a  distinct 
order.  The  name  Toddalia  is  derived  from  Toddali,  the  Malabar  name 
of  one  of  the  species.  The  genus  is  distinguished  by  having  unisexual 
flowers,  the  calyx  5-toothed  ;  petals  5  ;  stamens  5,  longer  than  the 
petals ;  stigma  almost  sessile,  peltate  ;  fruit  fleshy,  5-furrowed,  5-celled, 
cells  1-seeded ;  seed  kidney-shaped ;  embryo  arched. 

T.  aculeata  has  prickly  stems  and  branches,  and  extends  to  30° 
N.  lat.,  along  the  jungly  base  of  the  Himalayan  Mountains.  The  bark 
and  root  of  this  species  are  said  to  be  used  as  a  cure  for  the  remittent 
fever  of  such  situations ;  and  as  many  of  the  allied  plants  are  possessed 
of  bitter  with  aromatic  properties,  it  is  probable  that  this  plant  also 
may  be  useful  for  such  purposes. 

TODIRA'MPHUS.  [Halcyonid.e.] 

TODUS.  [Muscicapiive.] 

TOES.  [Skeleton.] 

TOFIELDIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Colchicacem.  It  has  a  6-parted  perianth,  the  anthers  bursting  longitu- 
dinally ;  the  3  capsules,  connected  to  above  the  middle,  are  1-celled 
and  many-seeded. 

T.  palustris  is  the  only  British  species. 

TOLU,  BALSAM  OF.  [Mtrospebmum.] 

TOMATO.  [Solandm.] 

TONGA  or  TONQUIN  BEAN.  [Coumarouna.] 

TONGUE.  The  human  tongue  has  a  very  complex  structure,  in 
correspondence  with  the  variety  of  its  offices  as  an  organ  botli  of  sen- 
sation and  of  voluntary  motion.  The  sensations  which  are  perceived 
by  means  of  the  tongue  are  of  two  kinds,  namely,  that  of  taste  and 
that  of  touch  or  tact ;  its  motions  are  chiefly  subservient  to  speech 
and  to  the  prehension  and  swallowing  of  food.  The  sensitive  apparatus 
of  the  tongue  is  contained  in  the  membrane  which  covers  it;  its  motor 
apparatus  forms  its  interior. 

The  form  and  other  external  characters  of  the  tor.gue  may  be  easily 
observed  by  the  aid  of  a  mirror.  Its  surface  is  covcre  I  by  a  membrane 
continuous  at  the  sides  and  lower  part  witli  that  which  lines  the  mouth 
and  cheeks,  and  covered  by  a  fine  cuticle  which  is  constantly  kept 
moist  by  the  saliva  and  by  the  secretion  from  the  tongue  itself.  The 
membrane  on  the  inferior  surface  of  the  tongue  is  thin,  smooth,  and 
transparent ;  at  the  middle  line  it  forms  a  vertical  fold  which  extends 
nearly  to  the  tip  of  the  tongue,  and  is  named  the  Frsenum  Lingua). 
The  membrane  on  the  sides  and  upper  part  of  the  tongue  is  thicker 
and  more  vascular,  and  bears  the  Papilla:,  the  most  sensitive  parts, 
which  are  thickly  set  over  its  whole  surface. 

The  papillae  of  the  tongue  are  of  three  different  kinds  : — 1.  The 
Papillae  Vallatac,  or  Magna:,  are  usually  seven  or  nine  in  number,  but 
sometimes  are  as  many  as  twenty  or  as  few  as  three.  They  are  situ- 
ated at  the  back  part  of  the  tongue,  in  two  rows  forming  an  angle,  like 
the  letter  V,  with  its  apex  directed  backwards.  Each  of  them  has  the 
form  of  a  truncated  cone,  and  consists  of  a  number  of  fine  cylindrical 
processes  closely  held  together.  They  are  set  in  r.ither  deep  depres- 
sions of  the  membrane,  so  that  they  seem  to  be  surrounded  by  fossae 
which  are  bounded  by  elevated  rings.  2.  The  Fungiform  or  Lenticular 
Papillae  are  smaller,  but  much  more  numerous  than  the  preceding, 
and  are  scattered  at  irregular  distances  from  each  other  over  the  whole 
of  the  upper  surface  and  sides  of  the  tongue.  They  vary  in  form, 
some  being  hemispherical,  some  nearly  cylindrical,  and  some  having 
narrow  stems  which  support  larger  summits,  so  as  to  have  somewhat 
the  shape  of  mushrooms.  These  also,  like  the  preceding  Mud,  are 
composed  of  numerous  delicate  filaments  closely  united.  3.  The 
Conical  and  Filiform  Papillae  cover  all  the  remaining  parts  of  the 
upper  surface  and  sides  of  the  tongue. 

All  these  papillae  are  very  vascular,  and  receive  filaments  of  the 
sensitive  nerves  of  the  tongue.  Their  structure  is  similar  to  that  of 
the  sensitive  papilla:  of  the  skin. 

The  interior  of  the  tongue  is  composed  entirely  of  muscles,  and  of 
the  fat  and  cellular  tissue  which  lie  between  their  fibres.  These 
muscles  are  named,  after  the  parts  to  which  they  are  attached,  the 
Hyo-Glossi.  Stylo-Glossi,  Genio-Hyo-Glossi,  and  Liuguales. 

But  besides  these  muscles,  and  variously  intermingled  with  their 
fibres,  the  tongue  contains  numerous  other  irregular  fasciculi,  of 
which  no  description  can  be  given.  It  is  also  variously  influenced  by 
the  muscles  which  move  the  soft  palate  and  its  arches  and  the  byoid 
bone. 

For  its  movements  and  its  double  sensibility  the  tongue  is  supplied 
with  three  different  pairs  of  nerves  : — 1,  The  Hypoglossal,  or  Lingual, 
or  ninth  pair  of  nerves  [Brain;  Nervous  System],  are  distributed 
almost  exclusively  in  the  muscles  of  the  tongue  :  they  are  its  motor 
nerves ;  and  when  they  are  paralysed,  compressed,  or  divided,  the 
tongue  is  rendered  immoveable,  but  its  sensations  are  unimpaired. 
2,  The  Lingual  (or,  as  they  are  sometimes  called,  the  gustatory)  branches 
of  the  fifth  pair  of  nerves  are  those  on  which  the  sensibility  of  the 
tongue  to  all  common  impressions  of  touch,  heat,  cold,  &c.  depends. 
They  are  distributed  most  abundantly  in  the  papillae  at  and  near  the 
tip  of  the  tongue,  and  they  endow  it  with  a  sensibility  more  acute 
than  that  possessed  by  any  part  of  the  skin.  3,  The  Gustatory,  Glosso- 
pharyngeal, or  eighth  pair  of  nerves,  of  which  a  considerable  part  ig 
distributed  in  the  tongue,  are  probably  those  on  which  the  peculiar 
sense  of  taste  depends. 

The  quality  by  which  substances  are  capable  of  exciting  the  sonsa. 
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TOTIPALMES. 


tiuii  of  taste  is  altogether  unknown,  nor  lias  even  a  probable  hypo- 
thesis been  formed.  The  best  examples  of  merely  sapid  substances 
hit  the  various  alkaline  and  metallic  Baits,  and  the  inodorous  bitter*. 
I!y  experiments  with  these  the  sense  of  taste  is  found  to  bo  sublet 
to  many  of  the  same  rules  as  the  other  senses,  and  to  bo  especially 
analogous  to  that  of  smell.  [Smell]  A  certain  foico  of  application 
of  the  stimulus  heightens  the  perception  of  it.  Men  instinctively 
press  the  tonguo  against  tho  roof  of  the  mouth  and  'smack'  it,  to 
obtain  a  clear  sense  of  taste,  an  they  inspire  quickly  in  the  act  of 
Binelliug.  Contrast  of  tastes  also  commonly  makes  that  which  is  last 
perceived  more  obvious,  as  the  eye  passing  from  oue  colour  to  another, 
or  the  nose  from  one  odour  to  another,  perceives  each  in  succession 
tho  more  acutely;  and  there  are  subjectivo  sensations  of  taste,  as 
there  are  of  sight  and  hearing.  Such  are  those  produced  by  tho  con- 
tact of  two  different  metals  with  each  other  and  with  the  tongue,  and 
those  which  are  perceived  in  various  diseases;  but  the  circumstances 
on  which  they  depend  are  as  yet  unknown. 

TONQUIN  or  TONGA  BKAN.  [Coumahouna.] 

TONSILS.  Tho  Tonsils  are  two  complex  ghinds,  one  of  which  lies 
on  each  side  of  tho  fauces,  between  the  arches  of  tho  soft  palate. 
They  are  of  an  elongated  oval  form,  and  each  is  composed  of  a 
number  cf  smaller  glands  aggregated  together  in  one  mass,  and  usually 
opening  by  several  orifices  on  the  surface  of  the  mucous  membrane. 
They  form  a  continuous  layer  with  a  great  number  of  similar  glands, 
which  aro  contained  iu  tho  substance  of  the  palate,  in  the  root  of  the 
tongue,  and  in  the  space  between  the  tongue  and  the  epiglottis  ;  and 
with  these  the  tonsils  form  a  complete  ring  of  glandular  tissue 
around  tl jo  aperture  leading  from  the  mouth  to  the  pharynx.  The 
nature  of  the  fluid  secreted  by  them  is  not  certainly  known.  It  bears 
a  general  resemblauco  to  saliva,  and  probably  serves  chiefly  to  lubricate 
the  food  for  its  passage  from  the  mouth  to  tho  stomach. 

TOON-WOOD.  [Cedhela.] 

TOPAZ,  a  Mineral.  It  occurs  massive,  iu  imbedded  and  rounded 
crystals.  Primary  form  a  right  rhombic  prism.  Cleavage  easy, 
parallel  to  the  base  of  the  primary  form,  more  difficult  iu  the 
direction  of  its  lateral  faces.  Structure  lamellar  at  right  angles  to  the 
a\is  of  the  prism.  Fracture  uneven,  slightly  conclioidal.  Hardness  : 
scratches  quartz.  Electricity  :  positive  by  friction  ;  those  crystals 
which  possess  different  faces  of  crystallisation  at  opposite  ends  acquire 
different  kinds  of  electricity  at  the  two  extremities  when  heated. 
Colour  white,  yellow,  bluish,  and  gieenish.  Lustre  vitreous,  trans- 
parent, translucent.  Specific  gravity  3"I99.  Fragments  exposed  to 
h.  at  emit  a  blue,  green,  or  yellowish  phosphoric  light.  By  the  blow- 
pipe ou  charcoal  it  does  not  fuse,  but  with  borax  it  melts  into  a 
transparent  glass.  Topazes  occur  generally  in  primitive  rocks,  and  in 
many  parts  of  the  world,  as  Cornwall,  Scotland,  Saxony,  Siberia, 
Brazil,  &c. 

The  following  analyses  have  beeu  given  of  this  mineral :  (1)  Saxon 
topaz  by  Klaproth  ;  (2)  Brazilian  topaz  by  Klaproth  ;  (3)  Saxon  topaz 
by  Berzelius  j  (4)  Brazilian  topaz  by  Berzelius  :— 
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The  ancient  Topazion  was  found  on  an  islaud  in  the  Red  Sea,  which 
was  often  surrounded  with  fog,  aud  therefore  difficult  to  find.  It 
was  hence  named  from  '  topazo,'  to  seek.  This  name,  like  most  of 
the  mineralogical  terms  of  the  ancients,  was  appled  to  several  distinct 
species.  Pliny  describes  a  statue  of  Arsinoe,  wife  of  Ptolemy  Phil- 
adelphus,  four  cubits  high,  which  was  made  of  topazion,  or  topaz,  but 
evidently  not  the  topaz  of  the  present  day,  nor  chrysolite,  which  has 
been  supposed  to  be  the  ancient  topaz.  It  has  beeu  conjectured 
that  it  was  a  jasper  or  agate ;  others  have  imagined  it  to  be  prase,  or 
ohrysoprase. 

Topaz  is  employed  in  jewellery,  and  for  this  purpose  its  colour  is 
often  altered  by  heat.  The  variety  from  Brazil  assumes  a  pink  or  red 
hue,  so  nearly  resembling  the  Balas  ruby,  that  it  can  only  be  distin- 
guished by  the  facility  with  which  it  becomes  electric  by  friction. 
The  finest  crystals  for  the  lapidary  arc  brought  from  Minas  Novas,  iu 
Brazil.  From  their  peculiar  limpidity,  topaz-pebbles  are  sometimes 
denominated  Gouttes  d'Eau.  When  cut  with  facets  and  sot  iu  rings, 
they  are  readily  mistaken,  if  viewed  by  daylight,  for  diamonds.  The 
coarse  varieties  of  topaz  may  be  employed  as  a  substitute  for  emery 
»n  grinding  and  polishing  bard  substauces. 

Topaz  is  cut  on  a  leaden  wheel,  and  is  polished  on  a  copper  wheel 
With  rotten  stone.  It  is  usually  cut  in  the  form  of  the  brilliant  or 
table,  aud  is  set  either  with  gold  foil  or  '  or  a  jour.'  The  white  and 
rose-red  are  most  esteemed. 

(Dana,  Manual  of  Mineraloriy.) 

TOPAZOL1TE.  [Gap.net.] 

TORDY'LIUM  (Top5v\,0y  of  Dioscoridcs),  a  genus  of  Plants 
belonging  to  the  natural  order  Umbelhfera:  The  calyx  consists  of 
6a«l-shaped  teeth;  the  petals  obcordate,  with  an  indexed  lobe,  the 
outer  ones  radiant.  The  fruit  has  a  thick  wrinkled  margin  ;  the  peri- 
carps with  very  slender  ribs ;  the  3  dorsal  ribs  at  equal  distances,  the 


2  lateral  ones  contiguous  to  the  thickened  margin  or  covered  by  it. 
Tho  species  aro  herbs,  with  pinnate  leave.i  and  ovate  It  allots  deeply 

toothed.    The  flowers  are  white. 

T.  ma.riinum,  Great  Hart- Wort,  has  a  scabrous  or  hispid  stem, 
pinnate  leaves,  and  lanceolate  leaflets  deeply  notched  and  clothed 
with  fine  bristly  haiis.    It  is  a  native  of  England. 

T.  officinale,  Officinal  Hart-Wort,  ha<  a  branched  furrowed  stem, 
clothed  with  soft  deflexcd  hairs;  tho  loaves  are  pinnate,  rough,  and 
hairy ;  tho  leaflets  ovate,  cut,  and  crenatc.  The  2  out-r  petals  aro 
radiant,  etch  with  2  very  unequal  lobes,  which  nrs  sometimes 
reddish.  It  is  tho  2(<re\t  of  Hippocrates  ('  Vict.  Aeut.,'  387)  aud  of 
Theophrastus  ('  Hist.  Plant.,'  9,  1  -  t  ;  the  Scscli  of  I'iiny  {tS,  H). 

TOHIiNIA,  a  small  genus  of  Plants  of  the  natural  f  amily  of  tkr& 
j>hulariace<e,  found  in  India,  the  tropical  parts  of  Australia,  and  in 
South  America.  T.  Asiatica,  a  species  found  in  almost  every  part  ol 
India,  is  described  by  Uheedo  as  having  the  juice  of  its  leaves  employed 
as  a  cure  for  gonorrhoea  on  the  coast  of  Malabar. 

TOUILIS,  a  genus  of  Plants  belonging  to  the  natural  order  Undid- 
liferce.  Tho  calyx  has  5  teeth;  the  petals  aro  obovate,  enmrginate, 
the  outer  ones  radiant  and  bifid  ;  the  fruit  slightly  aud  laterally  com- 
pressed ;  the  carpel  with  bristly  primary  ridges,  the  secondary  hidden 
by  tho  numerous  prickles  which  occupy  the  interstices;  the  flowers 
white,  those  in  the  disc  of  the  umbcllules  male  and  sterile 

T.  anthriscus  has  bipinuato  leaves,  the  leaflets  ovate,  lanceolate, 
inciso-serrate  ;  the  umbels  on  long  peduncles,  the  leaves  of  the  invo- 
lucre awlshaped,  tho  fruit  covered  with  bristles;  the  flowers  are  small, 
reddi-h  or  white.  It  is  a  native  of  Europe  and  the  Caucasus,  and  is 
plentiful  in  Britain. 

T.  infesta  has  an  erect  much-branched  stem,  the  leaves  bipinuate, 
the  leatlets  deeply  cut,  ovate,  lanceolate.  The  fruit  is  densely  prickly, 
the  flowei-3  small  aud  reddish.  It  is  found  on  fields  and  waste  places 
iu  Europe  and  Great  Britain. 

T.  nodosa  has  nearly  sessile  dense  umbels,  tho  outer  carpels  with 
hooked  bristles,  the  inuer  often  covered  with  dense  whiti>h  shining 
granulations  ;  the  lower  leaves  are  bipinnatc,  the  upper  ones  pinnate  ; 
tho  leaflets  deeply,  narrowly,  and  uniformly  pinnated.  It  is  a  native  of 
Europe  and  the  Levant,  and  is  plentiful  in  Britain. 

TOiRM  ENTILLA,  [Potentilla.] 

TOUPEDINIDJK,  the  Torpedoes,  a  family  of  Fishes  belonging  to 
the  order  l'lagiostoini,  and  the  sub  order  Raiince.  [Raiid.e.] 

Torpedo,  the  principal  genus,  was  founded  by  Dumeril  upon  the 
Eaia  Torpedo  of  Liuuanis,  and  some  other  species,  distinguished  by 
the  ir  having  the  tail  short  and  moderately  thick,  and  the  disc  of  the 
body  nearly  circular,  the  anterior  margin  being  formed  by  two  pro- 
duced portions  from  the  head,  which,  inclining  sideways,  join  the 
pectorals  :  the  space  between  the  head,  the  pectoral  fius,  and  the 
bianchire  is  occupied  by  small  vertical  hexagonal  tubes,  which  are 
filled  with  mucous  matter,  and  largely  provided  with  nerves  from  the 
eighth  pair.  The  situation  of  these  honey  comb-  like  cells,  which  con- 
stitute the  electrical  apparatus,  is  indicated  ou  the  upper  surface  by  a 
slight  convexity  on  each  side  of  the  head.  [Electricity  of  Organic 
Beings.] 

Cuvier  and  Risso  consider  that  several  species  have  been  confounded 
uuder  a  common  name,  aud  the  latter  of  these  authoi-s  has  charac- 
terised four  species  of  Torpedo  in  his  '  Histoire  Naturelle  del'Europe 
Mdridionale.'    They  are — 

1.  Torpedo  Narkc,  which  he  describes  as  being  yellowish-red  above, 
and  having  five  ocellated  spots. 

2.  Torpedo  unimaculata.  This  species  has  the  body  above  fulvous, 
spotted  with  whitish  spots,  aud  one  oblong  ocellated  spot  in  the  middle 
of  the  back.  The  tail  is  more  elongated  aud  slender.  It  is  said  to 
have  the  electrical  apparatus  scarcely  visible,  and  to  give  but  very 
slight  shocks. 

3.  Torpedo  marmorata.  Body  flesh-coloured,  and  having  brown 
spots  and  sinu  his  markings,  producing  a  marbled  appearance :  tail 
thick,  above  rounded. 

4.  Torpedo  Galvani.  Body  fulvous,  immaculate,  but  margined  with 
black. 

Fleming  refers  the  British  Torp  do  to  tho  third  of  these  species 
Torpedo  marmorata. 
TOUPEDO.  [TonrEDisiDiS.] 

TORS.  By  the  natural  weatnering  of  rocks  exposed  to  atmospheric 
vicissitudes,  the  perishable  parts  are  removed  ami  the  more  resisting 
portions  remain.  In  rocks  which  manifest  peculiar  arrangements  of 
joints  or  natural  divisions,  the  blocks  aud  masses  defined  by  their 
intersections  ofteu  appear  iu  cubical,  subcolumnar,  and  other  charac- 
teristic shapes.  To  masses  more  or  less  characteristic  in  figure,  left 
by  the  decay  of  surrounding  parts  in  prominent  situations,  the  name 
of  'Tor'  is  applied  in  the  granitic  tracts  of  Devon  and  Cornwall, 

TORSE.  [Brosmil-s.] 

TORTOISES.  [Cbkwhu.1 

TORTR1X,  a  geuus  of  Serpents.    [Boid^  ;  Ofhidia.] 
TORULA.  [Mouldiness.] 
TOT  AN  US.    [Scoi,opacid,e  ] 

TOITPALMES,  Cuvier's  name  for  a  group  of  Birds  whose  hind  toa 
is  united  together  with  the  others  in  a  continuous  membrane.  Tho 
Pelicaus,  the  Cormorants,  the  Fiigate  Birds,  the  Loobies,  U»p  Auningas, 
and  the  Tropic  Birds  belong  to  thi-  group. 


TOUCANS. 


TOXODON. 
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TOUCANS.  [Rami'Hastid^.] 

TOUCH.  The  sense  of  touch  beloDgs  to  the  outward  integument 
of  the  body— the  skin,  and  is  shared,  in  a  minor  and  modified  degree, 
by  parts  of  the  mucous  membranes,  which,  at  the  various  orifices  of 
the  body,  are  continuous  prolongations  of  the  same  structure.  By  it 
we  have  the  faculty  of  determining  our  immediate  relations  to  material 
objects,  in  regard  of  contact,  temperature,  and  electrical  excitement. 

The  nervous  influence,  or  endowment,  on  which  this  sense  depends, 
appears  in  no  essential  particular  to  be  distinguished  from  that  which 
gives  common  sensibility  to  the  various  deeper  organs  of  the  body. 
The  nerves  which  convey  the  specific  impressions  of  touch,  are  asso- 
ciated at  their  origin,  or  in  their  course,  with  others  not  reaching  to 
the  surface  of  the  body,  under  the  common  name  of  sensitive ;  so  that 
if  we  trace  such  a  one  from  the  centre  outwards,  we  find  it  (previously 
to  its  termination  in  the  skin,  where  it  ministers  to  the  special  sense 
of  touch)  supplying  parts  which  have  merely  that  common  feeling,  or 
sensibility  to  pain,  necessary  to  their  own  preservation. 

Iu  order  to  that  high  development  of  the  sense  of  touch,  which  we 
notice  iu  the  human  hand,  or  in  the  proboscis  of  the  elephant,  certain 
anatomical  peculiarities  are  required  : — 

1.  An  exposure  of  the  largest  possible  number  of  points,  each 
endowed  with  sensibility,  and  capable  of  being  recognised  iu  the  sen*o- 
rium,  as  distinct  and  individual.  Such  a  structure  is  emiueutly  illus- 
trated iu  the  papillary  surface  of  the  skin ;  whicli  presents  a  vast 
number  of  miuute  evolutions,  or  papilla;,  every  one  furnished  with  its 
own  fibrillary  nervous  loop,  and  a  minute  inosculation  of  blood-vessels. 
It  is  certain  that  each  terminal  loop  is  represented  by  a  definite  point 
in  the  brain,  that  no  two  nervous  fibrillao  become  blended  or  confused, 
and  hence  that  each  papilla  may  originate  a  f-iugle  and  particular 
sensation.  Perhaps  the  strongest  familiar  evidence  that  cm  be  adduced 
for  tlvs  faet,  is  furnished  in  the  tingling  sensation  (called  '  pins  and 
needles')  which  we  produce  in  numbing  the  nerve  of  a  part  by  pres- 
sure ;  the  impression  here  made  on  the  trunk  of  a  nerve  being  referred, 
according  to  a  well-known  physiological  law,  to  its  cutaneous  extre- 
niitits;  so  that  when,  for  example,  we  strike  the  funny-bone,  or  other- 
wise press  the  ulnar  nerve  which  lies  there,  the  peculiar  tingling  is 
felt  in  the  skin,  at  the  tips  of  the  last  two  fingers  :  if  this  sensat  on  be 
analysed,  wc  find  it  to  consist  in  a  pricking  of  innumerable  minute 
points,  as  though  there  were  falling  on  the  part  a  quick  dense  shower 
of  the  finest  needles  :  the  minute  poiuts,  so  made  sensible  to  us,  are 
single  papilla;  of  the  skin.  This  instance  of  subjective  sensation  is 
probably  the  only  mode  in  which  the  sensitive  faculty  of  the  skin  can 
be  made  known  to  us;  for  obvious  reasons  prove  it  impossible  to 
apply  to  the  organs  of  touch  the  same  precise  admeasurements  as  we 
may  use  iu  ascertaining  the  power  of  the  eye  or  of  the  ear.  It  appears 
however  that  the  tactile  power  of  the  skin  varies  for  different  parts  in 
n  very  much  greater  degree  than  can  be  accounted  for  by  differences 
in  nervous  supply.  Professor  Web^r  has  measured  the  power  of  dis- 
tinguishing distances  iu  different  parts  of  the  skin,  with  the  view  of 
affording  means  to  compare  their  relative  degrees  of  endowment.  He 
conducted  his  experiments  by  touching  the  surface  with  the  points  of 
a  pair  of  compasses  (blunted  with  pieces  of  cork),  and  observing  how 
close  their  arms  might  be  brought  together,  and  still  be  felt  each 
distinctly.  He  found  that  the  point  of  the  tongue  could  distinguish 
them,  as  two  impressions,  when  distant  only  half  a  line  from  each 
other;  and  that  in  the  middle  of  the  back  a  separation  of  thirty  lines 
was  necessary  to  the  distinction.  Thus,  while  the  tactile  endowment 
of  a  part  is  in  proportion  to  the  minuteness  and  density  of  its  papu- 
lation, it  is  evident  that  the  applicability  and  development  of  this 
property  will  depend  on  habit  and  attention  and  practice,  by  which  we 
acquire  the  power  of  appreciating  minute  differences  of  impression. 

2.  In  addition  to  the  anatomical  arrangement  just  described,  the 
sense  of  touch  requires  for  its  perception  that  a  muscular  apparatus 
should  be  connected  with  the  sentient  surface,  by  means  of  which 
this  may  adapt  itself  to  the  superficies  of  bodies,  in  order  to  explore 
thrir  outline,  span  their  dimensions,  or  probe  their  texture.  And  we 
find  accordingly  in  those  organs  which  are  most  tactile,—  the  hand, 
the  tongue,  the  lips  of  the  human  subject,  the  snout,  proboscis,  or 
tentacles  of  lower  animals,  —  that  complicated  muscular  motions 
belong  to  the  part,  and  rend,  r  it  a  more  available  instrument  of 
exploration.  The  importance  of  this  addition  becomes  manifest,  if 
we  apply  a  foreign  object  to  any  plane  surface  of  the  body  (to  the 
front  of  the  fore  arm,  for  instance),  and  hold  it  there  without  pressure 
or  motion.  The  only  sensation  so  conveyed  is  one  of  iudefiuite  con- 
tact :  without  pressure  we  know  not  its  consistence  ;  without  successive 
and  exploring  movement  we  cannot  ascertain  its  outline  or  level. 

(Kirkes,  Handbook  of  Physiology  ;  Valentin,  Textbook  of  Physiology. 
TOUCH-ME-NOT.  [Impatiens.] 
TOUCHSTONE.    [Flinty  Slate.] 
TOURACOS.  [MusoriiAGiMS.] 

TOURMALINE  (Schoil),  a  Mineral  occurring  crystallised.  Primary 
form  a  rhomboid;  secondary  forms,  prisms  with  from  3  to  12  sides, 
terminated  by  very  irregular  summits.  Cleavage  parallel  to  the  faces 
of  the  primary  form.  Fracture  uneven,  couchoidal.  Hardness : 
scratches  glass  easily.  Electricity  :  according  to  ilauy  the  transparent 
^arieties  when  heated  become  electric;  the  termination  of  the  prism 
which  presents  the  greater  number  of  faces  becoming  positive,  while 
the  other  end  becomes  negative.    Colour  white,  brown,  blue,  jellow, 


green,  red,  and  black.  The  blue  variety  is  called  Indicolite,  and  the 
red  Rubellite.  Schorl  is  a  name  formerly  given  to  black  tourmaline. 
Lustre  vitreous.  Transparent,  translucent,  opaque.  Specific  gravity 
3-069  to  3  076.  Before  the  blow-pipe  .all  the  varieties  fuse  readily 
with  borax,  producing  at  first  slight  effervescence. 

Tourmaline  occurs  most  commonly  in  primary  rocks,  especially  in 
granite,  gneiss,  and  mica  slate.  The  re  I  variety,  or  rubellite,  is  found 
in  Siberia;  the  blue,  or  indicolite,  at  Uto  ;  the  green  in  Brazil;  the 
black  in  Devonshire  and  mauy  other  places.  The  composition  of 
tourmalino  is  extremely  various.  That  of  the  red  appears,  from  the 
analysis  of  Vauquelin,  to  bo  the  simplest,  consisting  of — 

Silica  42 

Alumina  40 

Soda  10 

Oxide  of  Manganese  7 

r99 

Some  varieties  contain  also  potash,  lithia,  lime,  magnesia,  oxide  of 
iron,  and  boracic  acid.  The  proportions  of  these  constituents  are 
extremely  variable,  and  no  one  variety  contains  all  the  enumerated 
substances.  The  black  tourmaline  from  Devonshire  yields  nearly 
1 9  per  cent,  of  oxide  of  iron,  and  that  of  Eibenstock  nearly  24  per 
cent,  of  the  same  oxide. 

The  word  Tourmaline  is  a  corruption  of  the  name  in  Ceylon, 
whence  it  was  first  brought  to  Europe.  Lyncurium  is  supposed  to 
be  the  ancient  name  for  common  tourmaline;  and  the  red  variety 
was  prob  ibly  called  Hyacinth. 

The  red  tourmalines,  when  transparent  and  free  from  cracks,  are 
of  great  value,  and  afford  gems  of  remarkable  beauty.  They  have  all 
the  richness  of  colour  and  lustre  belonging  to  the  ruby,  though 
measuring  an  inch  across.  A  Siberian  specimen  of  this  varioty,  now 
in  the  British  Museum,  is  valued  at  500i.  The  yellow  tourmaline, 
from  Ceylon,  is  but  little  inferior  to  the  real  Topaz,  and  is  often  sold 
for  that  Rem.  The  green  specimens,  when  clear  and  fine,  are  also 
valuable  for  gems. 

Tourmaline,  on  account  of  its  property  of  polarising  light,  is  used 
largely  in  the  manufacture  of  polarising  instruments. 

(Dana,  Manual  of  Mincraloyy.) 

TOUKNICFO'RTIA,  a  genu3  of  Plants  belonging  to  tho  natural 
order  Boraginacen.  so  named  by  Linnaeus  in  honour  of  Joseph  Pitton 
do  Tournefort.  It  is  characterised  by  having  a  salver  shaped  or  rotate 
corolla,  of  which  the  throat  is  naked ;  the  stamens  included  within 
the  tube  of  the  corolla  ;  the  stigma  is  peltate,  and  the  fruit  consists 
of  a  berry  which  contains  4  1-seeded  nuts.  The  species  are  about  50 
in  number,  forming  small  shrubs  or  herbs,  diffused  through  the  hot 
parts  of  tho  world,  as  the  West  Iudies,  South  America,  Indian  islands, 
and  India. 

TOXICODENDRON.  [Rhus.] 

TO'XODON  (j6t,ov,  a  bow;  o5obs,  a  tooth — from  the  curvature  of 
the  teeth),  Professor  Owen's  name  for  an  extinct  genus  founded  on 
Toxodon  Platensis. 

Mr.  Darwin,  duriug  his  sojourn  in  Banda  Oriental,  having  heard  of 
some  giants'  bones  at  a  farm-house  on  the  Sarandis,  a  small  stream 
entering  the  Rio  Negro,  rode  there  and  purchased,  for  the  value  of 
eighteen-pence,  the  cranium  now  in  the  Museum  of  the  Royal  College 
of  Surgeons  in  London,  and  the  subject  of  Professor  Owen's  description. 
The  people  at  the  farm-house  told  Mr.  Darwin,  that  the  remains  were 
exposed  by  a  flood  having  washed  down  part  of  a  bank  of  earth.  When 
found  the  head  was  quite  perfect ;  but  the  boys  knocked  the  teeth  out 
with  stones,  and  then  set  up  the  head  as  a  mark  to  throw  at.  Mr.  Dar- 
win found  a  perfect  tooth,  which  exactly  fits  one  of  the  sockets  in  this 
skull,  embedded  by  itself  on  the  banks  of  the  Rio  Tercero,  at  the 
distance  of  about  180  miles  from  the  farm-house.  Near  the  Toxodon 
Mr.  Darwin  found  what  he  terms  the  fragments  of  the  head  of  an 
animal  rather  larger  than  the  Horse,  and  which  he  describes  as  having 
some  points  of  resemblance  with  the  Toxodon  and  others,  perhaps 
with  the  Edentata.  These  fragments,  now  also  in  the  museum  of  the 
College,  Professor  Owen  has  ascertained  to  belong  to  the  lower  jaw  of 
the  Toxodon.  Mr.  Darwin  observes  that  the  remains  appeared  so 
fresh  as  to  render  it  difficult  to  believe  that  they  had  lain  buried  for 
ages  underground.  The  bone  contained  so  much  animal  matter,  that 
when  heated  in  the  flame  of  a  spirit-lamp  it  not  only  exhaled  a  very 
strong  animal  odour,  but  likewise  burned  with  a  slight  flame. 
('Journal.')  The  place  where  the  remains  were  found  is  about  120 
mihs  N.W.  from  Monte  Video,  and  the  cranium  was  embedded  in  a 
whitish  argillaceous  earth  formiug  the  banks  of  the  Sirandis. 

The  first  notice  of  this  discovery  appears  in  the  '  Proceedings  of  the 
Geological  Society  of  London,'  in  a  paper  by  Professor  Owen,  from 
which  we  take  the  following  brief  account : — 

The  cranium  measures  2  feet  4  inches  in  length,  and  1  foot  4  inches 
iu  extreme  breadth.  The  form  of  the  skull  is  elongated,  depressed, 
and  chiefly  remarkable  for  the  strength  and  wide  expanse  of  the 
zygomatic  arches,  and  the  aspect  of  the  occipital  foramen  and  occipital 
region  of  the  skull,  which  slopes  from  below  upwards  and  forwards. 
The  maxillary  portion  of  the  skull  is  compressed  laterally,  narrow, 
and  with  large  intermaxillary  bones  slightly  dilated  at  their 
extremity. 

The  teeth  consist  of  molars  and  incisors.  The  latter  are  four  in 
number  in  the  upper  jaw,  the  two  middle  ones  very  small,  the  twg 
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external  ones  very  largo,  curved,  and  with  their  Rockets  extending 
backwards  in  an  arched  direction  through  tho  intermaxillary  bones  to 
the  maxillary,  and  terminating,  without  diminishing  in  size,  imme- 
diately anterior  to  the  grinding  tooth,  where  tlio  large  persistent  pulps 
of  these  incisors  were  lodged.  In  form  and  relative  size  those  tooth 
must  havo  resembled  the  dontes  scalprarii  of  tho  Rodents. 

The  molar  teeth  no  less  present  a  close  approximation  in  their 
form  and  structure  to  the  molar  teoth  of  tho  Herbivorous  Rodents. 
They  are  seven  in  number  on  eaoh  side  of  tho  upper  jaw,  and,  from 
the  form  of  the  sockets,  appear  to  have  corresponded  with  oach  other 
in  structure. 

"After  summing  up  tho  different  affinities,  or  indications  of  affinity, 
which  are  deducible  from  this  most  curious  and  interesting  fossil 
mammal,  we  are  led  to  the  conclusion,  assuming  it  to  have  had  extre- 
mities cased  in  hoofs,  that  it  is  referrible  to  the  order  Pachydermata  ; 
but  the  structure,  form,  and  kind  of  teeth  in  the  upper  jaw  prove 
indisputably  that  the  gigantic  Toxodon  was  intimately  related  to  tho 
Rodent  order.  From  the  characters  of  this  order,  as  afforded  by  tho 
existing  species,  the  Toxodon  however  differs  in  tho  relative  position 
of  the  supernumerary  incisors,  and  in  the  number  and  direotion  of 
the  curvature  of  the  molars.  If  moreover  the  lower  jaw,  next  to  be 
described,  belong,  as  I  believe,  to  the  Toxodon,  tho  dental  character  of 
the  genus  will  be — 

"Incisores,  -  :  Pro  Laniariis  Diastema;  Molares,  — -. 

6  7—7 

"  The  Toxodon  again  deviates  from  the  true  Eodentta,  and  resembles 
the  Wombat  [Marsdpiata]  and  the  Pachyderms  in  the  transverse 
direction  of  the  articular  cavity  of  the  lower  jaw.  It  deviates  from 
the  Rodentia,  and  resembles  the  Pachydermata  in  the  relative  position 
of  the  glenoid  cavities  and  zygomatic  arches,  and  in  many  minor 
details  already  alluded  to. 


Bkull  of  Toxodon  Platensu,  profile. 


Top  view  of  the  Skull  of  Toxodon  Platensu. 


8kull  of  Toxodon  Platensis,  seen  from  behind. 


"  The  affiuity  above  alluded  to  is  too  obvious  to  have  escaped 
popular  notice,  and  the  Capybara,  from  its  aquatic  habits,  has 
obtained  the  name  of  Water-Hog.  It  is  highly  interesting  to  find 
that  the  continent  to  which  this  existing  aberrant  form  of  Rodent  is 
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peculiar  should  bo  found  to  contain  the  remains  of  an  extinct  genua 
characterised  by  a  dentition  which  closely  resembles  tho  Rodent  type, 
but  manifesting  it  on  a  gigantic  scale,  and  tending  to  complete  tho 
chain  of  affinities  which  links  tho  Pachydermatous  with  tho  ltvleut 
and  Cetaceous  orders." 


Penultimate  molur  tooth  (upper  jaw)  of  Toxodon  Platemii. 


Incisor  tooth  of  lower  jaw  of  a  Toxodon. 


a,  grinding  surfaoe  of  penultimate  upper  molar  tooth  of  Toxodon  Platniu; 
b,  grinding  surface  of  a  corresponding  molar  tooth  of  the  lower  jaw. 


Fragment  of  anterior  part  of  lower  jaw  of  a  Toxodon,  with  teeth  in  alto. 
(All  from  Owen.) 

TOXO'STOMA.  [Merulidje.] 
TOXOTES.  [Abchsb-Fish.] 
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TRACHEARIA. 


TRAP. 


TR  ACHE  ARIA,  a  subdivision  of  the  great  class  Arachnida.  It 
includes  those  forms  of  this  class  which  carry  on  their  respiration  by 
means  of  ramifying  tracheal  tubes.  They  have  two  or  four  eyes. 
This  division  includes  the  various  forms  of  Mites,  Ticks,  Shepherd- 
Spiders,  and  Sea-Spiders.  The  following  is  a  synopsis  of  the  families 
of  this  sub-class  from  the  '  Manual  of  Natural  History,'  by  Messrs. 
Adams,  Baikie,  and  Barron  : — 

Order  I. — Monomerosomala. 
Body  without  division,  the  head,  trunk,  and  abdomen  being  united 
into  a  single  mass  ;  abdomen  not  annulated. 

Sub-Order  I. — Eirantia. 

Mouth  with  distinct  mandibles  ;  palpi  always  present ;  animals  free. 

Family  1.  Acaridce. — This  includes  the  True  Mites.  [AcAiUDiE.] 

Family  2.  Trombiidce,  Garden-Mites. — Palpi  jointed,  with  a  move- 
able appendage  below  the  tip ;  feet  formed  for  walking ;  eyes  latero- 
auterior ;  cheiicerse  ending  in  a  moveable  claw. 

Trombidium  holosericeum  is  of  a  blood-red  colour,  and  is  very 
common  in  gardens  during  the  spring. 

Family  3.  Gamasidw,  Spider-Mitos. — Palpi  filiform,  incurved,  short, 
free ;  mouth  with  two  didactyle  chelicerso ;  body  depressed ;  skin  soft 
or  scaly  ;  legs  formed  for  walking ;  tarsi  unguiculate.  The  Red  Spider 
of  our  hot-houses  belong  to  this  family. 

Family  4.  Orbilida,  Wood-Mites. — Palpi  fusiform,  hid  under  the 
head,  without  hooks  ;  mouth  with  didactyle  chelicene  ;  eyes  not  dis- 
tinct ;  body  hairy  or  scaly,  produced  and  rostrate  in  front ;  legs  formed 
for  walking. 

Sub-Order  II. — Suctoria. 
Mouth  in  form  of  a  sucker,  with  or  without  palpi ;  no  apparent 
mandibles ;  animal  attached. 
Family  5.  Jxodidce,  True  Ticks.  [Ixodes.] 

Family  6.  Bdellidce,  Plant-Ticks.— Palpi  antenuiform;  mandibles 
unguiculate  or  cheliform ;  eyes  distinct ;  suckers  in  form  of  an 
elongated  beak  ;  body  with  a  caselet ;  legs  formed  for  walking. 

Family  7.  Hydrachnidce,  Water-Ticks. — Palpi  with  the  last  joint 
armed  with  points,  the  third  and  fourth  joints  larger  than  the  others ; 
body  simple,  oval,  or  rounded ;  eyes  supero  anterior ;  legs  ciliated, 
formed  for  swimming ;  parasitic  in  the  young  state ;  aquatic. 

The  species  are  found  in  fresh-waters.  Hydrachna  has  the  mouth 
composed  of  plates  forming  a  projecting  sucker. 

Family  8.  Leptidce,  Harvest-Ticks. — Palpi  short;  suckers  porrected ; 
body  depressed,  coriaceous,  ovatcly  rotund;  legs  six,  two  being 
undeveloped. 

Leptus  autumnalis  is  very  common  in  autumn  upon  grass  and  other 
herbage.  They  crawl  upon  the  human  body  and  insinuate  themselves 
into  the  skin,  producing  great  irritation.  They  are  called  Harvest- 
Bugs. 

Order  II.  Adelarthrosomata. 

Body  divided  into  three  or  four  distinct  segments;  abdomen  distinct, 
annulated  ;  mouth  with  conspicuous  didactyle  pincers  or  chelicerae. 

Family  1.  Solpugidce,  False  Scorpions. — Mandibles  in  the  form  of 
large  compressed  claws,  with  a  moveable  finger;  palpi  large,  in  the 
form  of  feet,  or  of  cheliferous  arms;  body  oblong,  6oft;  abdomen 
hairy. 

Family  2.  Cheliferidce,  Book-Scorpions. — Mandibles  short ;  didactyle 
at  the  end  ;  palpi  very  large,  awn-like,  with  a  pincer  at  the  end  ;  body 
ovate,  depressed,  narrowed  in  front;  legs  of  equal  size,  short,  ending 
in  two  hooks.  Cltelifer  cancroides  is  found  in  herbariums,  old  books, 
&c,  where  it  feeds  upon  the  minute  insects  which  frequent  such 
situations. 

Family  3.  Phalangida,  Shepherd-Spiders.  —  Mandibles  very  con- 
spicuous, composed  of  two  or  three  pieces,  free,  ending  in  a  didactyle 
pincer ;  palpi  filiform,  ending  in  a  hook ;  body  short,  rounded ; 
abdomen  segmented ;  legs  elongated.  This  family  comprises  the  well- 
known  forms  called  Harvest-Men. 

Sub-Class  III.  Aprobranchiala. 

This  sub-class  includes  the  genera  Nymphon  and  Pycnogonum,  which 
are  the  types  of  two  families,  Nymphonidas,  the  Sea-Spiders,  and 
Pycnogonidce,  Parasitic  Sea-Spidei-3.  These  are  often  referred  to  the 
class  Crustacea.  [Siphonostohata.] 

TRACHELIASTES.  [Lerneami.] 

TRACHE'LIDES.  [Hkierouera.] 

TRACHELIOPTERUS.  [Siluridje.] 

TRACHELl'PODA.  [Malacology.] 

TRACHINID/E.  \See  Supplement.] 

TRACHIURUS.  [Tjenioides.] 

TRACHYCEPHALUS.  [Iguanidje.] 

TRACHYCYCLUS.  [Iguanidjs.] 

TRACHYPHONUS.  [Picid^e.] 

TRACH  YPTERUS,  a  genus  of  Fishes  belonging  to  the  riband-shaped 
forms  of  Acanthopterygii.  The  body  is  elongated  and  compressed; 
dorsal  fin  extending  the  whole  length  of  the  back,  a  few  of  the  anterior 
rays  sometimes  elongated ;  ventral  fins  fragile,  if  not  worn  or  broken, 
rather  long ;  no  anal  fin ;  caudal  fin-rays  rising  almost  vertically  from 
the  horizontal  line  of  the  vertebral  column ;  a  row  of  small  spines 
along  the  lateral  line. 


T.  Bogmarus,  the  Vaagmaer,  or  Deal  Fish,  is  described  by  Dr.  Fleming 
in  the  '  Magazine  of  Natural  History.'  He  was  the  first  British  naturalist 
who  has  made  known  its  occurrence  in  Scotland.  The  species  found 
in  the  north  of  Europe  differ  from  those  of  the  Mediterranean.  One 
specimen  only  has  been  recently  caught  alive  at  Sanda  in  Orkney.  It 
is  thus  described  : — Length  three  feet;  body  excessively  compressed, 
particularly  towards  the  back,  where  it  does  not  exceed  a  table-knife 
in  thickness;  breadth  nearly  five  inches,  tapering  to  the  tail;  colour 
silvery,  with  minute  scales,  tho  dorsal  fin  of  an  orange  colour,  occu- 
pying the  whole  ridge  from  the  head  to  the  tail,  with  the  rays  of 
unequal  size;  head  four  inches  and  a  half  long,  compressed  like  the  body, 
with  a  groove  on  the  top  ;  eyes  one  inch  and  a  quarter  in  diameter: 
both  jaws  armed  with  small  teeth.  Various  specimens,  probably  to 
the  number  of  twelve  or  more,  appear  to  have  been  obtained  on  the 
island  of  Sauda  between  1817  and  1829.  The  Vaagmaer  is  rare  in 
Iceland.  It  differs  from  the  two  species  found  in  the  Mediterranean, 
T.fal.c  and  T.  iris,  and  also  from  T.  leiopterui. 

TRACHYTE.  [Rocks.] 

TRACHYTELLA,  a  genus  of  Plants  belonging  to  the  natural  order 
Dilleniaccce,  so  named  from  rpaxurris,  '  roughness,'  because  the  leaves 
are  remarkable  for  their  asperity.  The  genus  belongs  to  tho  tribe 
Delimacea;,  of  the  above  family,  by  having  the  sepals  and  petals  from 
4  to  5,  numerous  stamens,  and  1  or  2  baccate  many-seeded  carpels. 
The  known  species  are  only  two  in  number,  natives  of  China  and 
Cochin-China,  climbing  in  habit,  with  racemes  of  white  flowers.  The 
leaves  of  T.  Aclceahasie  so  very  rough  a  surface  that  they  are  employed 
in  Canton  for  polisliiug  both  wood  and  metal. 

TRADESCA'NTIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Comncl ynacecc,  which  was  so  named  in  honour  of  the  English  botanist 
John  Tradcscant,  who  was  gardener  to  Cliarles  I.  The  species  are 
natives  of  America  and  of  India.  Mauy  of  them,  being  of  a  highly 
ornamental  nature,  are  cultivated  iu  flower-gardens ;  a  few  are  used 
medicinally  in  the  countries  where  they  are  indigenous.  Thus  T. 
axillaris,  according  to  Rheede,  is  used  in  India  as  an  application  to 
tho  abdomen  iu  cases  of  tympanites;  and  Martins  describes  the  stem 
and  leaves  of  T.  diuretica  as  being  employed  in  Brazil  as  emollient 
applications  in  rheumatic  rains,  intestinal  derangements,  and  in  reten- 
tion of  urine ;  while  in  North  America  T.  Virginica  is  employed  in 
cases  of  bites  of  venomous  spiders,  as  well  as  some  other  species, 
whence  it  has  obtained  the  name  of  Spider- Wort,  but  it  is  doubtful 
whether  they  possess  any  other  than  simple  emollient  properties.  Tho 
hairs  of  the  stamens  of  this  plant  exhibit  a  circulation,  in  the  cells  of 
which  tbey  are  composed. 

TRAGACANTH.  [Astragalus.] 

TRAGELAPHUS.  [Antilope;b.] 

TRA'GIA,  a  geuus  of  Plants  belonging  to  the  natural  order  Euphor- 
biacece,  named  alter  Tragus,  a  German  botanist,  whose  real  name  was 
Bock.  The  species  are  found  in  India  and  in  America,  are  climbing 
in  habit,  and  some  are  remarkable  for  stinging  as  violently  as  nettles. 
T.  cannabina  is  so  named  from  its  leaves  resembling  those  of  the 
Cannabis,  or  Hemp,  and  of  which  the  roots  given  in  infusion  are  con- 
sidered diaphoretic  and  alterative.  T.  involucrata  is  a  small  plant 
without  taste  or  smell,  but  the  native  physicians  of  India  consider  it 
calculated  to  strengthen  the  system  in  cachectic  states  of  the  consti- 
tution and  in  chronic  cases  of  syphilis.  T.  volubilis,  which  is  a  stiug- 
ing  climber,  and  has  a  very  acrid  juice,  i3  employed  in  conjunction 
with  common  salt  for  the  destruction  of  some  kinds  of  ulcers. 

TRA'GOPAN.  [Phasianidje.] 

TRAGOPO'GON  (from  rpayos,  a  '  goat,'  and  irdiyuiv,  '  beard '),  a  genus 
of  Plants  belonging  to  the  natural  order  Cichoracete,  which  is  usually 
considered  only  a  tribe  of  the  great  order  of  Composites.  The  genus 
Tragopogon,  or  Goat's  Beard,  is  so  named  from  the  long  silky  beard  or 
pappus  of  the  seeds.  The  genus  is  distinguished  by  having  a  simple 
involucre  of  many  leaves.  Receptacle  naked.  Pappus  stalked, 
plumose.  Achenia  longitudinally  striated.  The  species  are  found  iu 
the  temperate  parts  of  Europe  and  of  Asia.  One,  T.  gracilis,  is  found 
in  the  Himalaya  Mountains,  of  which  the  leaves  are  eaten  by  the 
natives  as  lettuce  is  in  Europe,  but  without  being  blanched.  The 
best-known  species  however  is  T.  porrifolius,  or  Salsify,  which  is 
occasionally  cultivated  in  this  country,  but  frequently  in  France  and 
Germany.  The  English  T.  pratensis  may  be  cultivated  for  the  same 
purpose.  The  roots  of  Salsify  are  the  parts  esteemed ;  they  are  long 
and  tapering,  their  flavour  mild  and  sweetish,  and  are  boiled  or  stewed 
like  carrots.  The  stalks  of  year-old  plants  are  sometimes  cut  in  the 
spring,  and,  when  similarly  dressed,  taste  like  asparagus. 

T  RAG  OPS.  [Antilopea] 

TRAGULUS.  [MoschidxB.] 

TRANSITION  ROCKS.  When  the  general  terms  Primitive  and 
Secondary  were  much  in  use  among  geologists,  certain  assemblages 
of  rocks,  which  were  of  intermediate  position,  and  seemed  to  unite 
the  mineral  aspect  of  the  Primitive  with  the  organic  enrichments 
of  the  Secondary,  were  for  these  reasons  called  Transition  Gebirge, 
Roches  de  Transition,  and  Transition  Rocks.  These  terms  are  not 
much  used  at  the  present  day.  [Geologt.] 

TRAP.  This  geological  term,  one  of  the  most  general  use  and 
comprehensive  signification,  seems  to  have  been  originally  employed 
by  Bergman  and  the  German  and  Swedish  miners,  in  the  sense  of  the 
word  '  trappa,'  Swedish,  or  '  treppe,'  German,  meaning  stairs,  and  the 
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asnoct  of  tho  rocks  now  called  Trap,  in  successive  terraces  on  hill  sides, 
is  such  us  often  to  justify  the  use  of  tho  word.  In  modern  works  on 
topographical  geology  n  very  groat  proportion  of  the  ancient  rocks  of 
fusion  are  familiarly  called  Trap,  not  bocauso  they  have  any  certain 
mineral  composition,  but  because,  whether  granitic,  sienitic,  porphy- 
i  il  io,  or  hornblondic,  they  appear  under  particular  relations  of  position 
or  geological  age.  In  this  sense  the  term  is  purely  geological,  and  we 
have  as  distinctive  designations  Eruptive  Trap,  Contemporaneous 
Trap,  Overlying  Trap,  Interposed  Trap,  &c.  By  other  writers  the 
term  is  restricted  so  as  to  leave  out  such  massive  and  generally  deep- 
seated  rocks  as  granite,  or  even  contracted  to  tho  hornblendic  and 
felspatho-hornblendic  rocks,  which  appear  as  dykes,  interposed  beds, 
and  overlying  masses.  It  thus  appoara  to  be  a  collective  term  more 
convenient  than  precise.  In  a  geological  sense  it  may  be  replaced  by 
descriptive  words,  such  as  Irruptive,  Interposed,  Overlying,  &c.,  and 
in  a  mineralogical  sense  it  is  advantageously  changed  for  Basalt, 
Greenstone,  Felsparitc,  Sienite,  Serpentine,  Diallago  Rock,  &c. 

TRAPA,  a  genus  of  Plants  belonging  to  the  natural  order  Onagracece. 
The  fruit  of  Trapa  is  furnished  with  spines,  and  the  species  are 
commonly  called  Water-Caltrops,  from  the  plants  floating  on  the 
surface  of  lakes,  and  on  that  of  slow-running  waters.  They  are  found 
in  the  temperate  parts  of  Europe  and  of  Siberia,  in  Cashmere,  India, 
Cochin-Cliina,  and  China.  The  genus  is  characterised  by  having  a  4- 
parted  adherent  calyx ;  petals  and  stamens  4 ;  ovary  2-celled,  with 
solitary  pendulous  ovules.  The  fruit  is  hard,  indehiscent,  1-celled 
and- 1-seeded.  The  seed  is  large  and  en \buminous;  the  two  cotyle- 
dons very  unequal.  The  floating  habit  nnd  clustered  leaves  easily 
distinguish  these  plants.  The  leaves  underwater  are  cut  into  capillary 
segments,  and  the  petioles  are  tumid  in  the  middle. 

T.  natans,  the  European  species,  is  remarkable  for  its  fruit  with  4 
spines,  being  of  a  blackish  colour  and  large  size,  and  its  seed,  which 
nearly  fills  it,  being  farinaceous,  and  good  to  eat,  whether  raw,  roasted, 
or  in  soups,  and  is  somewhat  like  a  chestnut  in  taste.  It  was  known 
to  the  Romans  by  the  name  Tribulus.  Pliny  says  (lib.  xxi.,  c.  58), 
"About  the  rivers  Nilus  and  Strymon  the  inhabitants  gather  it  for  their 
meat." 

T.  bispinosa,  Roxb.  ('  Corotn.  PI.,'  ii.  234),  has  the  nut  with  two 
opposite,  straight,  barbed,  spinous  horns,  noticed  by  Sir  W.  Jones 
under  the  Sanscrit  name  of  Sringata  :  it  is  commonly  known  all  over 
India  by  the  name  Singara,  both  names  having  reference  to  its  horned 
appearance.  It  is  also  found  in  the  Lake  of  Cashmere.  In  India  the 
nuts  are  sold  in  all  the  bazaars,  as  their  farinaceous  kernels  are  much 
esteemed  by  the  Hindoos.  A  species  called  by  the  same  name, 
Singhara,  forms  a  considerable  portion  of  the  food  of  the  inhabitants 
of  Cashmere. 

T.  bicornis  is  distinguished  from  the  last  by  its  two  horns  being 
recurved  and  very  obtuse.  It  is  carefully  cultivated  in  lakes,  ponds, 
and  other  receptacles  of  water. 

TRA'PELUS,  Cuvier's  name  for  a  genus  cf  Lizards  which  have  the 
form  and  teeth  of  the  Agamce,  but  their  scajes  are  small  and  without 
Bpines.    They  have  no  pores  on  the  thighs. 


Ti upelus  JEgyptiui  [Agama  mulabiUs,  Merrenr.). 
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T.  jRgyptiuB  is  a  small  reptilo,  which  sometimes  puffs  out  its  body, 
whence  tho  name  of  orbicularis,  Daudin.  It  is  also  r  markable  for  itn 
changes  of  colour,  hence  it  is  called  by  the  French  Le  Changeant 
d'Egypto. 

TKASS.  A  deposit  of  volcanic  ashes  and  scoria)  thrown  out  from  the 
Eifol  volcanoes,  ami  accumulated  in  valleys  and  old  lakes  under  the 
inlluence  of  water,  is  thus  designated.  It  is  equivalent,  or  nearly  so,  to 
tho  Pqggolana  of  the  Neapolitans.    (Lyell's  '  Principles  of  Geology.') 

TRAVELLER'S  JOY.  [Clematis.] 

TRAVERTIN,  tho  Italian  term  for  Concretionary  Limestone,  pro- 
duced from  springs  holding  carbonate  of  lime  in  solution. 
TREACLE-MUSTARU.  [Erysimum.] 
TREE,  COTTON.    [Oossyi'ium;  Bombax] 
TREE-FERN.  [Cyathea.] 
TREE-FROGS.  [Amphibia.] 
TREE-MALLOW.  [Lavatera.] 
TREES.    [Exooens  ;  Age  of  Trees.] 
TREFOIL.  [Trifouum.] 
TREFOIL,  BIRD'S-FOOT.  [Lotus.] 

TREMANDRA'CEjE,  Poreworls,  a  natural  order  of  Exogenous 
Plants,  consisting  of  Blender  shrubs  very  much  resembling  heaths,  usually 
covered  with  glandular  hairs.  The  leaves  are  without  stipules,  either 
alternate  or  whorled,  entire  or  toothed.  The  flowers  are  often  large 
and  handsome,  seated  on  solitary  axillary  pedicels.  The  calyx  has  4 
or  5  sepals  with  a  valvate  aestivation ;  the  petals  equal  in  number  to 
the  sepals  and  much  larger;  the  stamens  hypogynous,  double  the 
number  of  the  petals,  with  anthers  2-  or  4-celled,  opening  by  a  pore 
at  the  apex;  ovary  2-celled,  with  a  simple  style  and  stigma;  seeds 
pendulous,  and  furnished  with  a  caruncle  at  the  apex  ;  albumen  fleshy, 
in  tho  axis  of  which  lies  a  straight  cylindrical  embryo. 

This  is  an  order  of  Australian  plants,  containing  but  two  genera, 
Telrathcca  and  Tremandra, 
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Tetratheca  glandulosa, 
1,  cutting  with  flowers;  2,  ovary  with  simple  stigma;  3,  4-celled  anther; 
4,  anther  opening  by  a  simple  pore  ;  5,  section  of  capsule  showing  its  two  cells  ; 
6,  seed  with  the  caruncle  and  embryo  lying  in  albumen. 

TREMATODA.  [Entozoa.] 
TREHELLA.  [Tremellini.] 

TREMELLl'NI,  the  name  of  the  last  order  of  the  Cohort  Hymeno- 
mycetes  in  Fries's  arrangement  of  the  natural  order  Fungi.  The  type 
of  this  order  is  the  Tremclla,  a  genus  constituted  by  Dillenius,  and 
applied  to  a  variety  of  forms  of  Fungi  belonging  to  this  group,  but 
now  arranged  under  other  genera.  The  Trcmellce  of  Dillenius  included 
all  kinds  of  the  lower  forms  of  plants  which  possessed  a  gelatinous 
character;  and  as  these  exhibited  a  tremulous  motion  on  being  shaken, 
he  gave  them  this  name.  It  was  for  a  long  time  a  matter  of  dispute 
among  botanists  as  to  where  the  Tremellce  should  be  placed.  Lin- 
naeus arranged  them  with  the  Algce,  Persoon  with  the  Fungi,  and  Smith 
as  Alga  Ambiguw.  As  however  their  nature  became  better  understood, 
many  anomalous  forms  were  removed  from  among  them  ;  and  several 
genera  having  been  formed,  they  are  now  arranged  among  the  Fungi. 

The  plants  of  this  order  are  known  by  their  amorphous  character, 
having  a  soft  gelatinous  appearance,  and  looking  like  gummy  exuda- 
tions of  the  substances  on  which  they  grow.  Their  sporidia  are  free. 
They  have  been  at  various  times  objects  of  superstition,  and  have  also 
been  employed  in  medicine.    In  the  wooded  countries,  where  they  are 
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very  common,  the  people  call  them  Witch-Guts,  Witch-Meat,  and 
Witches' -Butter. 

The  genus  Tremclla  is  known  by  its  receptacle  being  gelatinous, 
homogeneous,  bearing  fruit  all  round,  and  destitute  of  papillae.  The 
sporidia  are  submergent.  It  has  a  large  number  of  species,  of  which 
nine  are  known  as  British.  They  are  all  of  them  found  on  the  decaying 
branches,  trunks,  and  stumps  of  trees. 

The  genus  Exidia  is  known  by  possessing  a  gelatinous  homogeneous 
receptacle,  covered  above  only  with  a  papillate  hymenium.  The  most 
remarkable  species  of  this  genus  is  the  Exidia  Auricula  Judm,  Jew's 
Ear.  It  has  obtained  its  common  name  from  its  resemblance  whilst 
growing  to  a  human  ear.  The  whole  plant  is  sessile,  concave,  and 
flexuous,  of  a  leathery  consistence,  and  a  reddish-brown  colour.  It 
is  found  mostly  on  living  trees,  especially  the  elder.  It  is  generally 
from  one  to  three  inches  wide.  This  plant  was  at  one  time  held  iu 
much  repute  for  its  medicinal  properties.  It  has  an  astringent  cha- 
racter, and  has  been  used  in  infusion  as  a  lotion  in  ophthalmia,  and  also 
as  a  gargle  in  sore  throat.  It  has  also  been  used  in  the  same  cases  as 
a  poultice. 

E.  ylandulosa,  Glandular  Exidia,  or  Witches'-Butter,  is  an  effused 
mass  more  or  less  plane,  thick,  and  undulated,  varying  from  a 
whitish-brown  to  a  black  colour ;  the  hymenium  is  covered  with 

spicules. 

The  genus  Dacrymyccs  has  a  gelatinous  homogeneous  receptacle 
filled  within  with  suberect  flocci,  and  interspersed  sporidia.  This 
genus,  Bometimes  called  Tear-Mould,  yields  species  which  attack 
wrought  wood,  and  produce  what  is  called  dry-rot.  The  D.  moriformis, 
Mulberry  Tear-Mouhl,  is  of  a  rich  deep  purple  colour,  and  is  found  on 
wrought  wood  in  a  clustered  rounded  form  resembling  a  mulberry. 

There  are  three  other  genera  belonging  to  the  order  Trernellini — 
Nmnatdia,  Agyrium,  and  lly menula  :  they  have  each  one  species,  and 
all  of  them  were  formerly  described  under  the  genus  Tremella. 

TREMOLITE.    [  Hornblende.] 

TREPANG.  [HoLOTHUMADJE.] 

TRETOSTERNON.  [Chelonia.] 

TREWIACE^E,  a  natural  order  of  Plants  belonging  to  the  Rectem- 
bryose  group  of  incomplete  Exogens.  This  order  has  for  its  type  a 
tingle  genus,  Trcwia,  which  was  named  after  Christopher  James  Trew, 
a  physician  of  Niirnberg.  The  species  are  but  few  :  they  are  trees 
with  opposite  and  stipulate  entire  leaves  and  dioecious  flowers :  the 
antheriferous  flowers  are  arranged  in  long  racemes,  and  the  pistil- 
liferous  flowers  are  axillary  and  solitary.  The  calyx  in  both  flowers 
is  3-4-cleft ;  the  stamens  are  numerous  ;  the  style  is  4-cleft ;  the  fruit 
is  a  drupe,  4-celled,  with  one  seed  in  each  cell. 

The  plants  of  this  order  are  natives  of  tropical  India,  and  their 
properties  are  at  present  unknown,  nor  is  their  structure  well  under- 
stood.   Trewia  is  mostly  referred  to  Euphorbiaccce. 

TRI^ENODON.  [SQUALiDiE.] 

TRIAKIS.  [SQUALiDiE.] 

TRIANTHEMA,  a  genus  of  Plants  of  the  natural  order  Portulacca, 
so  named  from  rpus,  three,  and  &v6os,  a  flower,  in  consequence  of  the 
flowers  growing  in  threes,  in  the  axils  of  the  leaves.  The  species  occur 
as  weeds  in  every  part  of  the  plains  of  India.  T.  obcordata,  like  the 
plants  of  the  family  to  which  it  belongs,  is  employed  by  the  natives  of 
India  as  a  pot-herb ;  but  the  nauseous  and  bitter  roots  of  T.  monogyna 
are  said  by  Dr.  Ainslie  to  be  employed  as  a  purgative  by  the  inhabit- 
ants of  Hindustan. 

TRI'BULUS  (rplfloAos,  three-spiked  or  pointed),  a  genus  of  Plants 
belonging  to  the  natural  order  Rutacew,  the  fruit  of  which  is  armed 
with  prickles.  It  has  a  5-parted  calyx  ;  petals  5,  spi'eading ;  stamens 
10;  ovary  superior;  capsules  5,  gibbous,  spiny,  many-seeded.  The 
species  are  found  in  the  south  of  Europe  and  the  subtropical  and  tro- 
pical parts  of  the  world,  with  diffuse,  often  procumbent  stems,  with 
solitary  white  or  yellow  flowers  in  the  axils  of  the  leaves.  T.  ter- 
restris  is  sometimes  cultivated  iu  the  gardens  of  the  West  Indies  on 
account  of  the  sweet  scent  of  its  flowers.  This,  as  well  as  T.  cUtoidee, 
has  some  aperient  properties  ascribed,  and  is  therefore  sometimes  used 
medicinally  in  the  countries  where  it  is  indigenous.  [Trapa.] 

TRICHAS.  [Sylviadjs.] 

TRI'CHECHUS.  [Phocid.e.1 

TRI'CHIA.  [Trichosperml] 

TRICHI'LIA,  a  genus  of  Plants  belonging  to  the  natural  order 
3Ieliacece.  The  species  are  found,  jn  the  tropical  parts  of  America, 
and  a  few  in  Africa  and  in  Australia.  An  Indian  species,  T.  tpinosa, 
is  not  well  known,  but  the  oil  of  its  seeds  is  said  to  be  a  useful 
remedy  in  chronic  rheumatism  and  paralytic  affections.  Several 
are  possessed  of  active  properties.  Forskal  found  the  fruit  of  one 
species  in  the  mountains  of  Yemen  used  as  an  emetic,  and  called 
Jouz-al-Cai,  or  the  Emetic  Nut,  whence  he  named  it  Elcagi,  now 
called  T.  emetica.  The  seeds  bruised  are  used  for  washing  the  hair, 
as  well  as  an  application  in  itch.  T,  trifoliata,  a  native  of  Curacoa, 
has  an  unpleasant  smell  in  all  parts,  and  is  said  to  possess  active 
properties.  T.  cathartica  is  described  by  Martius  as  having  great 
bitterness,  and  as  employed  in  Brazil  as  a  cure  for  fevers,  &c. 
T.  moschatu  is  remarkable  in  Jamaica  for  the  odour  of  musk  which 
it  diffuses  all  around,  on  which  account  it  is  called  Musk-AVood. 

TRICHINA.  [Entozoa.] 

TRICHIURUS.  fT^EKioiDBs.] 


TRICHOCEPHALTJS.  [Entozoa.] 

TRICHODERMA'CE^E,  a  tribe  of  Plants  belonging  to  the  sub- 
order  Gasteromycetes,  of  the  natural  order  Fungi. 

TRICHODESMA  (from  the  root  rpixo,  hair,  and  SeVjuoj,  a  bond), 
a  genus  of  Plants  belonging  to  the  natural  order  Boraginacert.  The 
species  have  little  beauty  and  are  of  little  use.  T.  Indica  and  T.  Zey- 
lanica  are  reputed  in  India  to  have  diuretic  properties,  but  are 
probably  only  demulcent.  They  are  likewise  reckoned  among  the 
numerous  plants  which  are  supposed  to  have  the  power  of  curing  the 
bites  of  snakes,  but  probably  possess  no  other  power  than  what  they 
derive  from  their  mucilaginous  nature. 

TRICHOGLOSSUS.  [Psittacid/e.] 

TRICHOMANES.  [Hymenophylleje.] 

TRICHONE'MA,  a  genus  of  Plants  belonging  to  the  natural  order 
Iridaccw.  It  has  a  regular  6-cleft  perianth,  with  spreading  segments ; 
the  three  stigmas  are  bifid ;  the  lobes  slender.  T.  Columbce  is  the  only 
British  species;  it  has  a  solitary  1-flowered  nodding  scape;  filiform 
compressed  leaves ;  the  spathe  longer  than  the  tube  of  the  corolla; 
the  style  shorter  than  the  stamens.  The  flower  is  pale  purple  or 
violet,  with  a  yellow  centre.  It  is  found  in  sandy  places  in  Jersey  and 
Guernsey.    (Babiugton,  Manual  of  British  Botany.) 

TRICHOPHORUS.  [Merulid^;.] 

TRICHOPHYTON.  [Entopiiyta.] 

TRICHOPTERA.  [Neuroptera.] 

TRICHOSANTHIS,  a  genus  of  Plants  belonging  to  the  natural 
order  Cucurbitacece.  Many  of  the  species  are  edible,  and  from  the 
long  often  siuous-formed  fruit  they  have  been  named  Snake-Gourds; 
the  Anguina  of  some  botanists.  The  fruit  of  many  of  the  species  is 
eaten  in  India,  whilst  that  of  others  contains  a  purgative  principle. 

TRICHOSPEHMI,  a  tribe  of  Plants  belonging  to  the  sub-order 
Oasteromycetes,  of  the  natural  order  Fungi.  It  is  known  by  its 
peridium  being  single  or  double,  bursting  when  full  grown,  and 
pouring  forth  abundant  naked  dust-like  sporidia.  The  sporidia  are 
subglobose  and  rather  large,  and  are  collected  more  or  less  in  the 
centre  of  the  peridium,  and  are  loose  or  interwoven  with  the  flocci. 
The  genera  belonging  to  this  order  are  rather  numerous,  and  are 
divided  into  Trichogastres,  those  having  a  fleshy  consistence,  and 
Myxogaslrcs,  those  having  a  soft  and  mucilaginous  consistence. 

To  the  first  division  belong  all  those  forms  of  Fungi  which  are 
popularly  known  as  PufF-Balls,  Blind-Man' s-Buff,  Devil's  Snuff-Boxes, 
&c.  They  have  obtained  these  names  on  account  of  the  property 
they  possess  of  giving  out  when  in  a  ripened  state  the  sporules  with 
which  their  interior  is  filled.  These  sporules  are  so  exceedingly  small 
and  light,  that  on  the  peridium,  or  external  covering  of  the  plant, 
being  broken,  they  rise  into  the  air  like  smoke.  Many  of  theso 
sporules  do  not  measure  more  than  from  lo^th  to  joJooth  of  an  inch 
in  diameter.  They  possess  a  curious  property  of  repelling  the 
particles  of  water,  so  that  if  the  surface  of  a  basiu  of  water  is  covered 
with  them,  the  hand  may  be  plunged  to  the  bottom  of  it  without 
being  wetted.    [Bovista  ;  Lycoperdon  ;  Fdngl] 

TRICHOSTOMA.  [Neuroptera.] 

TRICHO'TROPIS  (from  the  root  rpixo,  hair,  and  TpSiris,  a  keel), 
a  genus  of  Gasteropodous  Mollusca. 

The  shell  is  turbinated  and  carinated  externally ;  the  aperture 
wide,  but  still  longitudinal  and  rather  longer  than  the  spire,  its  base 
entire  without  any  notch,  although  immediately  below  the  obliquely 
truncated  base  of  the  columella  there  is  an  indistinct  canal.  The 
whole  shell  is  thin  and  delicate,  the  outer  lip  especially.  Epidermis 
horny,  forming  numerous  sharp-pointed  bristle-like  processes  on  the 
edges  of  the  carinae  outside  the  shell,  very  strong,  and  by  its  contraction 
in  drying  frequently  breaking  the  edge  of  the  lip. 

Operculum  horny,  much  smaller  than  the  aperture,  composed  of 
elliptical  laminae  ;  its  apex  or  nucleus  lateral.  Animal  resembling  in 
most  particulars  a  Buccinum. 

But  two  or  three  species  of  this  genus  are  known. 


Trichotropit  bicarinata.    a,  operculum. 


TRICKLASITE.  [Fahlunite.] 

TRICOCC^E,  the  name  of  a  natural  order  in  the  '  Fragments  of  a 
Natural  System'  of  Linnaeus.  Euphorbia  was  selected  by  Linnaeus 
as  the  type  of  this  order.  [Euphorbiace.e.] 

TRICONDYLA.  [Ctenostoma.] 

TRIDA'CNA.  [Tridacnid2e.] 

TRIDA'CNID^aS,  a  family  of  Conchiferous  Mollusca  comprising  the 
genera  Tridacna  and  Hippopus. 

Tridacna. — Animal  oval,  cordiform,  having  the  lobes  of  the  mantle 
united  nearly  throughout  the  circumference :  three  apertures ;  two 
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posterior  and  inferior  for  the  anus  and  for  respiration,  tho  third 
anterior,  corresponding  with  tho  gapo  of  tho  lunule,  and  giving  passage 
to  a  thick,  cylindrical,  and  byssiferous  foot,  in  nearly  all  tho  species. 
Mouth  oval,  furnished  with  great  lips,  at  tho  extremity  of  which  aro 
two  pairs  of  pointed  laliial  palps.  (Deshayes.) 

Shell  regular,  equivalve,  inequilateral,  transverse ;  with  a  gaping 
lunule.  Hinge  with  two  compressed,  unequal,  anterior,  and  intrant 
teeth.    Ligament  marginal,  external.  (Lamarck.) 

T.  gigai.  Shell  very  large,  transversely  oval,  with  great  imbricato- 
squamouB  ribs,  the  ecales  shot,  arched,  and  lying  near  togother ;  the 
interstices  of  the  ribs  not  striated. 


► 


Tridacna  gigo$. 


Tridacna  hippopui. 
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Tho  sizo  and  weight  of  this  immense  bivalve,  the  largest  and  he., 
known,*  combined  with  the  beautiful  marble-like  appearance,  ami 
whiteness  of  tho  insidu  of  tho  valves,  have  always  caused  it  to  be 
sought  for  as  an  ornament  for  grotto-work  or  for  garden-fountains; 
and,  indeed,  tho  valve  of  a  large  individual  forms  a  very  pietup-Kquo 
basin  for  catching  the  clear  falling  water  and  transmitting  it  through 
the  deep  interstices  of  its  indented  edge  to  tho  reservoir  below. 
Wolfart's  fossils  were  not  improbably  the  relics  of  some  ancient  and 
long-neglected  pleasure-ground.  The  specimen  whoso  valves  serve  for 
holy-water  vessels  (Bdnitiers)  in  the  church  of  Saint  Sulpice  wan 
presented  to  Francis  J.  by  tho  republic  of  Venice;  and  Lamarck 
observes  that,  largo  as  these  are,  still  larger  have  been  known. 

This  species  can  hardly  have  been  the  Tridacna  of  1'liny  ('Nat. 
Hist.,'  xxxii.  C),  which  was  probably  only  some  overgrown  European 
oyster  that  required  three  bites.  A  fine  well-fed  Indian  giant  Tridacna 
would  furnish  forth  a  dish  for  a  dozen.  But  it  is  not  improbable 
that  the  Pedaiia,  or  oysters  a  foot  long,  from  the  Indian  Sea,  noticed 
in  the  preceding  sentence  of  the  samo  book  and  chapter,  may  havo 
been  Tridacna)  of  modern  authors. 

The  figure  of  T.  gigat  given  in  the  'Zoology  of  the  Astrolabe'  was 
designed  at  Carteret  Harbour,  New  Ireland.  Tho  natives  brought 
many  very  large  individuals,  whose  flesh  was  abandoned  to  them,  and 
which  they  ate  raw.  The  naturalists  of  the  expedition  found  the 
species  again  at  Tongataboo,  at  tho  Moluccas,  at  Timor,  aud  at  Wagiou. 
It  appeared  always  to  inhabit  rather  shallow  water. 

Some  fine  specimens  are  to  be  seen  in  the  Garden  of  the  Zoological 
Society,  Regent's  Park. 

T.  hippopus  (Chama  hippopus,  Linn.;  Hippopus  maculalus,  Lam., 
Tridacna  maculata,  Qnoy,  '  Voyage  of  the  Astrolabe.') 

This  well-known  but  beautiful  species,  now  much  used  in  the  orna- 
mental arts  for  inkstands,  &c,  has  a  transversely  ovate  shell,  which  is 
of  moderate  size,  ventricose,  ribbed,  subsquamous,  and  white  spotted 
with  red  or  purple  ;  the  lunule  is  heart-shaped  and  oblique. 

The  naturalists  of  the  'Voyage  of  the  Astrolabe  '  found  this  species 
at  Carteret  Harbour,  New  Ireland,  aud  also  at  Yanikoro,  where  they 
collected  specimens  left  dry  on  the  reefs. 

TRIDACOPHYLLIA.  [Madrefhyllkea.] 

TRIDACTYLUS,  a  genus  of  Orthopterous  Insects,  belonging  to  the 
family  Gryllidos.  They  are  minute  exotic  insects,  fossorial  in  their 
habits,  using  the  anterior  tibisc.  The  posterior  tarsi  are  replaced  by 
narrow  bent  moveable  appendages.  The  antenuee  are  very  short,  and 
10-jointed. 

TRIENTA'LIS,  a  genus  of  Plants  belonging  to  the  natural  order 
Primulacea.  In  British  botany  this  genus  is  somewhat  conspicuous, 
as  it  is  the  only  one  which  belongs  to  the  Liuntean  class  Heptandria. 
The  parts  of  the  fructification  are  remarkable  for  being  arranged 
according  to  the  number  seven. 

T.  Europaa,  the  European  Chick- Weed,  Winter-Green,  is  a  British 
species.  It  is  distinguished  from  the  American  species  by  possessing 
elliptical  instead  of  lanceolate  leaves.  This  plant  is  rare  in  England, 
being  only  occasionally  met  with  in  woods  in  the  northern  counties ; 
it  is  however  abundant  in  many  parts  of  the  Highlands  of  Scotland, 

T.  Americana,  the  American  Chick- Weed,  Winter-Green,  has  lanceo- 
late leaves.  It  is  found  in  mountainous  districts  in  Canada  and 
Virginia. 

TRIFO'LIUM  (Tpl<t>v\\ov),  a  genus  of  Plants  belonging  to  the 
natural  order  Lcguminosce.  This  genus,  which  has  obtained  its  Latin 
as  well  as  its  French  and  English  designations,  Trefle  and  Trefoil,  from 
its  leaves  possessing  three  segments,  is  one  of  the  most  extensive  in 
the  vegetable  kingdom.  The  calyx  is  tubular,  5-cleft;  corolla  remaining 
after  decay ;  carina  obtuse ;  stamens  diadelphous,  more  or  less  connate 
with  the  petals,  the  filaments  dilated  above ;  the  style  smooth ;  legume 
ovate,  with  one  or  two  seeds,  sometimes  oblong,  with  three  or  four 
seeds,  and  included  within  the  decaying  calyx  and  corolla.  All  the 
species  are  herbs.  The  leaves  are  mostly  divided  into  three  segments  or 
foliolules  ;  sometimes  they  are  seen  with  four  or  five.  The  flowers 
are  disposed  in  dense  heads  or  spikes,  and  are  of  a  purple  white  or 
cream-colour.  De  Candolle  has  arranged  the  numerous  species  of  tliis 
genus  under  seven  sections,  the  characters  of  which  are  founded  princi- 
pally on  the  inflorescence  and  on  the  form  of  the  calyx,  or  of  the  corolla 
combined  with  it.  We  shall  here  select  some  of  the  most  useful  and 
remarkable  of  the  species  as  illustrations  of  the  genus. 

T.  incamatwn,  Flesh-Coloured  Trefoil,  or  Scarlet  Clover.  The  spikes 
of  flowers  are  at  first  ovate,  at  length  cylindrical,  solitary,  and  naked 
at  the  base;  the  calyx  10-nerved  and  hairy,  with  unequal  awl  shaped 
acute  teeth,  longer  than  the  tube  and  shorter  than  the  corolla;  stipules 
ovate  and  obtuse  ;  leaflets  obovate,  crenated,  villous ;  stem  erect.  The 
species  is  a  native  of  the  south  of  Europe,  in  damp  meadows.  [Clover, 
in  Arts  and  Sc.  Div.] 

T.  arvense,  Hare's-Foot  Trefoil.  The  stem  erect,  branched,  or  simple; 
heads  of  flowers  very  hairy,  soft,  nearly  cylindrical,  terminal,  stalked ; 
the  teeth  of  the  calyx  longer  than  the  corolla,  setaceous,  and  some- 
what spreading ;  stipules  ovato-acuminate ;  leaflets  lanceolate,  obtuse. 
This  plant  is  a  native  of  Europe,  and  is  abundant  in  corn-fields  and  dry 
pastures  in  Great  Britain.  Its  soft  hairy  subcylindrical  heads  or  spikes 
give  it  a  very  remarkable  character. 

T.  maritimum,  Sea-Side  or  Taasel-Headed  Trefoil.    The  heads  are 

*  Fiv»  hundred  pounds  have  been  recorded  as  its  -weight. 
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sessile  and  terminal ;  the  teeth  of  the  calyx  broad,  aouminate,  rigid, 
the  lower  one  much  longer  and  larger  than  the  rest,  shorter  than  the 
claws  of  the  petals,  all  of  them  at  length  enlarged  and  spreading; 
stipules  lanceolate-subulate ;  leaflets  oblon<;o-obovate ;  stem  ascending. 
It  is  a  native  of  Europe,  in  salt  marshes  and  meadows  near  the  sea-sido. 
It  is  found  on  the  east  and  south  coasts  of  Britain. 

T,  Alexandrinum,  Alexandrian  Tivfoil,  or  Clover,  is  a  native  of 
Egypt,  about  Alexandria.  It  is  the  only  Trefoil  that  is  cultivated  in 
Euypt,  where  it  is  extensively  used  as  fodder  for  cattle. 

T.  medium,  Meadow-Trefoil,  Marl-Clover,  or  Cow-Grass.  The  heads 
of  the  flower  are  lax,  subglobose,  solitary,  terminal ;  the  teeth  of  the 
calyx  are  setaceous,  the  lower  one  longer  than  the  rest,  about  equal  to 
the  tube  of  the  corolla ;  stipules  lanceolate,  acuminate ;  leaflets  ellip- 
tical ;  steins  branched,  zigzag.  It  is  a  frequent  plant  in  the  pastures 
of  Britain,  where  it  can  be  recognised  by  its  zigzag  stem,  from  which 
circumstance  it  is  sometimes  called  Zigzag-Trefoil. 

T.  pratense,  Common  Purple-Trefoil,  or  Red-Clover.  The  stem  is 
ascending;  the  leaflets  are  oval  or  obcordate;  the  heads  of  flowers  are 
dense  and  ovate ;  the  teeth  of  the  calyx  are  setaceous,  tho  lower  one 
longer  than  the  rest ;  stipules  ovate,  bristle-pointed.  This  plant  has 
reddish-purple  flowers,  and  is  frequent  in  meadows  and  pastures,  where 
it  blooms  all  through  the  summer.  The  leaves  are  usually  marked 
with  a  white  subsagittate  mark  in  the  centre. 

T.  repens,  White-Trefoil,  White-  or  Dutch-Clover.  It  has  umbellate 
globose  heads  ;  legumes  with  four  seeds  ;  teeth  of  the  calyx  unequal ; 
the  leaflets  obcordate,  serrulate  ;  the  stem  creeping.  This  plant  is 
said  to  be  the  Shamrock  of  Ireland,  and  is  worn  by  the  Irish  as  the 
badge  of  their  country.  The  original  Shamrock  does  not  appear  to 
have  been  a  clover,  but  the  Oralis  acetosella,  which  has  also  leaves 
with  three  divisions.  Leaves  of  this  character  have,  from  a  very 
remote  period,  been  regarded  with  superstitious  reverence. 

"  The  holy  trefoil's  charm  " 

was  supposed  to  be  very  "noisome  to  witches,"  and  to  keep  those  who 
wore  it  from  the  influence  of  evil  spirits  of  all  kinds. 

T.  suffocatum,  T.  glomeratum,  T.  subterraneum,  T.  fragiferum,  are  all 
British  species. 

TRIGLA,  a  genus  of  Acanthopterygious  Fishes,  popularly  known  as 
Gurnards,  and  belonging  to  the  family  Loricati  in  the  arrangement  of 
Cuvier. 

The  head  of  Trigla  is  mailed  and  angular  ;  the  opercle  and  shoulder- 
bones  armed  with  spines ;  the  body  is  scaly ;  there  are  two  distinct 
dorsal  fins ;  beneath  the  pectorals  are  three  detached  rays ;  the 
branchiostegous  membrane  has  seven  rays ;  both  jaws  and  the  front 
of  the  vomer  are  armed  with  fine  velvety  teeth.  The  Gurnards  are 
fishes  always  remarkable  for  singularity  of  form,  and  often  for  bril- 
liancy of  colouring.  They  derive  their  popular  appellation  from  a 
grunting  noise  which  they  make  when  taken  out  of  the  water.  Iu 
the  British  seas  the  commonest  species  are  the  Gray  Gurnard  ( Trigla 
Ournhardus),  a  silvery  gray  fish  more  or  less  clouded  with  brown  and 
speckled  with  black ;  the  Red  Gurnard  (Trigla  Pini),  of  a  bright  rose- 
red  colour;  and  the  Sapphirine  Gurnard  (Trigla  Hirundo),  a  large  and 
handsome  fish  remarkable  for  the  vivid  green  and  blue  hues  of  the 
inner  surface  of  its  large  pectoral  fins.  The  two  last  are  most  abundant 
in  the  western  coasts.  Several  other  rarer  species  are  also  inhabitants 
of  the  British  seas.  There  are  some  beautiful  small  species  in  the 
Mediterranean,  where  also  lives  the  Flying-Gurnard  (Dactylopterus 
volitans),  which  differs  generically  from  Trigla  in  having  the  fin-rays 
of  the  pectorals  connected  by  membranes,  by  means  of  which  the  fish 
is  enabled  to  support  itself  for  some  time  in  the  air  in  the  manner  of 
the  flying-fish.  It  is  a  handsome  species,  above  a  foot  long.  Another 
Flying-Gurnard  (Dactylopterus  Orientalis)  lives  in  the  Indian  Ocean. 

TRIGLO'CHIN  (rpiy\wx^>  three-pointed),  a  genus  of  Plants  belong- 
ing to  the  natural  order  Juncaginacece,  It  has  a  perianth  with  six 
concave  deciduous  leaves,  three  outside  and  three  inside ;  the  anthers 
are  sessile,  lodged  in  the  leaves  of  the  perianth,  and  have  their  backs 
turned  towards  the  ovary ;  the  capsules  are  from  three  to  six  in  num- 
ber, are  1-seeded,  and  united  by  a  longitudinal  receptacle,  from  which 
they  separate  at  the  base.  The  genus  has  several  species  :  they  are 
inhabitants  of  marshes,  sides  of  rivers,  ditches,  and  wet  meadows. 
Two  only  of  the  species  inhabit  Europe,  and  these  are  found  in  Great 
Britain. 

T.  palustre,  the  Marsh  Arrow-Grass,  has  a  3-celled  fruit,  of  a  linear 
form,  attenuated  towards  the  base.  It  grows  in  damp  marshy  places, 
and  is  very  abundant  in  many  parts  of  this  country. 

T.  maritimum,  Sea-side  Arrow-Grass,  has  a  6-celled  ovate  fruit. 

TRIGLOCHIS.  [Squalidje.] 

TRIGONELLA  (from  rpets,  three,  and  yavia,  an  angle),  a  genus  of 
Plants  belonging  to  the  natural  order  Leguminosce.  It  consists  of 
strong-scented  herbs  with  trifoliate  leaves ;  the  calyx  is  5-parted  and 
5-toothed ;  the  keel  of  the  corolla  is  obtuse ;  the  stamens  are  diadel- 
phous ;  the  style  is  smooth ;  the  fruit  a  legume,  unilocular,  com- 
pressed, linear,  and  containing  six  or  more  seeds.  The  known  species 
of  this  genus  are  upwards  of  thirty.  Only  five  of  them  are  European, 
and  only  one  is  found  in  Great  Britain. 
_  T.  Fcenum-Gracum,  the  Common  Fenugreek,  has  the  stem  erect, 
simple  :  the  leaflets  obovate,  slightly  toothed ;  the  stipules  lanceolate, 
falcate,  entire  ;  the  calyx  hairy ;  the  teeth  awl-shaped,  of  the  length 


of  the  tube ;  the  legume  is  falcate,  many-seeded  ;  the  seeds  large,  ovate, 
wrinkled  from  dots ;  radicle  of  cotyledons  prominent.  This  plant  is  a 
native  of  the  south  of  Europe.  Dr.  Sibthorp  found  it  in  abundance 
on  the  shores  of  Asia  Minor.  This  plant,  or  one  of  the  genus,  was 
known  to  the  Greeks  under  the  name  'HSvcrdpov,  and  to  the  Romans  as 
Fcenum  Graecum,  Greek  Hay,  and  the  seed  was  held  in  great  esteem 
as  a  medicine.  The  scent  of  the  seeds  is  very  strong,  and  it  was 
undoubtedly  this  circumstance  that  recommended  them  to  notice  as 
medicinal  agents. 

T.  ornithopodioides,  the  Bird's-Foot  Trefoil,  has  a  decumbent  stem  ; 
the  leaflets  toothed  at  the  extremity,  the  flowers  three  together ;  the 
legumes  naked,  twice  as  long  as  the  calyx,  with  about  eight  seeds  in 
each.    This  is  the  Trifolium  ornithopodioides  of  Linnaeus. 

T.  elatior,  Tall  Fenugreek,  has  an  erect  stem ;  stipules  lanceolate, 
toothed  ;  legumes  racemose,  pendulous,  linear,  slightly  curved,  obtuse, 
longer  than  the  leaves.  Dr.  Sibthorp  found  this  plant  in  Asia  Minor 
and  the  Isle  of  Cyprus,  and  Sir  J.  E.  Smith  is  of  opinion  that  it  is  the 
Aiiros  "Aypios  of  Dioscorides. 

T.  esculenta,  Esculent  Trigonella,  has  pedunculated  racemes,  with 
the  peduncle  longer  than  the  leaf ;  the  legumes  are  linear,  somewhat 
curved,  crowded  together,  and  pedicillate.  This  plant  is  a  native  of 
some  parts  of  the  East  Indies,  where  its  legumes  are  eaten  by  the 
natives  as  food. 

TRIGONELLI'TES,  an  obscure  genus  of  Fossil  Mollusca,  to  which 
many  names  have  been  applied,  as  Aptychus,  Ichthyossagonites,  &c.  It 
contains  several  forms  which  undoubtedly  appertain  to  Cephalopoda, 
and  offer  analogies  to  a  part  of  the  Sepiosteum,  and  a  part  of  tho 
Belemnite. 

TRIGO'NIA.  [TrigonidjE.] 

TRIGO'NID^E,  a  family  of  Conchiferous  Mollusca,  the  type  of 
which  is  the  genus  Trigonia,  Brug. 

Trigonia  has  the  following  characters  : — Animal  having  the  mantle 
open  along  its  length ;  no  posterior  tubes ;  foot  powerful  and 
trenchant. 

Shell  thick,  nacreous,  subtrigonal,  equivalve,  inequilateral,  the 
umbones  rather  small  and  but  little  recurved  ;  hinge  complex,  dis- 
similar, the  right  valve  having  two  great  oblong  teeth,  diverging  from 
the  umbo,  strongly  furrowed,  penetrating  into  two  excavations,  of  the 
same  form  and  equally  furrowed,  in  the  left ;  ligament  external  • 
muscular  impressions  not  united  by  a  pallial  impression.  (Rang.) 

T.  margaritacece.  Shell  suborbiculate,  nacreous  within,  ribbed 
externally  with  elevated  verrucose  somewhat  sharp  ribs,  disposed  in 
rays ;  margin  plicated. 

This  species,  which  has  only  been  found  in  the  seas  of  Australia 
appears  to  be  of  moderate  size.  Lamarck  compares  its  external 
appearance  to  that  of  a  pecten  without  ears.  It  has  been  found  at 
depths  ranging  from  6  to  14  fathoms,  on  sandy  mud. 

The  fossil  species  are  numerous,  especially  in  the  Chalk. 


Trigonia  margariiacea. 


TRIGONIDiE.  [Raiidjs.] 
TRIGONOCARPUM.  [Coal-Plants.] 
TRIGONOCEPHALUS.  [Crotalidje.] 

TRILLIACE.35,  Parids,  a  small  natural  order  of  Plants  belonging 
to  the  class  Dictyogens.  They  are  distinguished  by  their  bisexual 
tripetaloideous  flowers,  half-consolidated  carpels,  and  axile  placentae. 
Lindley  gives  the  relations  of  this  order  with  Smilacece,  Roxburghiacece, 
Commelynacece,  and  Melanthacece.  It  contains  4  genera — Paris,  Demi- 
dovia,  Trillium,  and  Medeola.  [Paris  ;  Trillium.]  The  species  are 
found  in  thickets  in  the  temperate  parts  of  Europe,  Asia,  and  North 
America.    (Lindley,  Vegetable  Kingdom.) 

TRILLIUM,  a  genus  of  Plants,  the  type  of  the  natural  order 
Trilliacece.  It  has  3  herbaceous  sepals,  3  coloured  petals,  and  3 
sessile  stigmas.  The  berry  is  superior  and  3-celled ;  the  cells  many- 
seeded. 

T.  erectum  has  a  large  praemorse  rhizoma  with  thick  horizontal  fibres. 
The  stem  is  about  a  foot  in  height,  and  sheathed  at  the  base ;  the 
leaves  large,  acuminate,  and  sessile;  the  peduncle  about  half  as  long 
as  the  leaves,  inclining  to  one  side.  The  flower  is  large,  and  of  a  dark 
purple. 

TRILOBITES,  a  race  of  extinct  Fossil  Animals.  The  forms  of  this 
animal  were  at  first  known  by  the  name  of  the  Dudley  Fossil  and  the 
Dudley  Fossil  Insect.  By  some  it  was  regarded  as  an  insect,  and 
called  Entomolithus  paradoxus  ;  by  others  the  form  was  considered  as 
that  of  an  extraordinary  Testacean  with  a  shell  of  three  lobes ;  whilst 
others  thought  that  the  Trilobitic  remains  belonged  to  animals  closely 
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approximated  to  the  Chitons,  or  at  least  not  differing  groatly  from 
them. 

It  is  now  agreed  on  all  hands  that  Trilobites  aro  Crustacoans. 

The  names  imposed  on  somo  of  the  genera  indicate  the  difficulties 
originally  felt  in  understanding  their  structure. 

Thus  we  have  Asaphus  (acrap^^,  'obscuro ') ;  Calymene  (k(k6.\vhix(vy), 
'  concealed  ')  ;  Paradoxus  (7rapa5o{<n,  '  wonderful ')  ;  Oryptonymus 
[Kpinrru,  '  to  conceal ' ;  6vo/j.a,  '  a  name ') ;  and  Agnoslus  (ayvuxnos, 
'  unknown '). 

Dr.  Buekland  ('  Bridgewater  Treatise')  expresses  an  opinion  that  the 
nearest  approach  among  living  animals  to  tho  external  form  of  Trilo- 
bites  is  that  afforded  by  the  genus  Serolis.  |Isui"ODA.]  He  thinks 
that  the  most  striking  difference  between  this  animal  and  tho 
Trilobites  consists  in  there  being  a  fully  developed  series  of  crus- 
taceous  legs  and  antennae  in  the  Serolis,  whilst  no  trace  of  either  of 
these  organs  has  yet  been  discovered  in  connection  with  any  Trilobite. 
Brongniart,  he  observes,  explains  the  absence  of  these  organs,  by  con- 
ceiving that  the  Trilobites  hold  precisely  that  place  in  the  Gymno- 
branchiate  Crustaceans,  in  which  the  antenna)  become  very  small,  or 
altogether  fail ;  and  that  the  legs,  being  transformed  to  soft  and 
perishable  feet  bearing  branchiae,  were  incapable  of  preservation. 

A  second  approximation  to  the  character  of  Trilobites  occurs, 
according  to  Dr.  Buekland,  in  the  Limulus,  or  King-Crab  (Xiphosurus), 
and  he  sees  a  third  example  of  this  disposition  in  Branchipus  stagnalis. 
[Branchiopoda  ;  Chirocepualus.] 

Mr.  W.  S.  MacLeay,  in  his  highly-interesting  paper  entitled 
'  Observations  on  Trilobites,  founded  on  a  comparison  of  their  struc- 
ture with  that  of  Crustacea,'  published  in  Sir  Roderick  Murchison's 
work  on  'Tho  Silurian  System'  (1839),  points  out  the  relations  of  these 
creatures  with  the  Crustacea. 

M.  Milne-Edwards,  in  his  'Histoire  Naturelle  des  Crustaces'  (1840), 
expresses  his  belief  that  the  Trilobites  ought  to  be  arranged  between 
the  Isopoda  and  the  Branchiopoda.  In  all  probability  they  belonged, 
he  thinks,  to  the  great  division  Branchiopoda. 

Burmeister,  one  of  the  latest  writers  on  the  subject  of  Trilobites, 
concludes  that  their  structural  relations  are  with  the  Phyllopoda, 
amongst  the  Entomostracous  Crustacea.  He  thus  concludes  his  work 
on  the  organisation  of  Trilobites  [Entomostraca]  : — 

"  The  Phyllopoda  live  in  stagnant  fresh-water,  especially  in  ditches, 
pools,  or  puddles,  which  are  very  rapidly  produced  after  rain  in  the 
early  part  of  the  year,  and  la9t  only  till  the  middle  of  the  summer, 
when  they  become  dried  up.  During  this  period  the  animals  of  the 
tribe  we  are  describing  are  usually  seen  in  numerous  companies, 
swimming  about  in  the  water  at  various  depths,  the  species  of  Branchi- 
pus being  most  frequently  close  beneath  the  surface  of  the  water. 
In  swimming  they  turn  their  back  downwards,  their  abdomen  being 
upwards,  so  that  the  feet  touch  the  surface  of  the  watei\  The  posi- 
tion of  the  eyes  in  Branchipus  enables  the  animal  to  look  both 
upwards  and  downwards.  Apus,  on  the  other  hand,  which  has  im- 
moveable eyes,  can  only  look  downwards  while  swimming  on  its  back, 
and  it  must  turn  itself  if  it  wishes  to  look  upwards.  But  this  is  quite 
natural,  since  in  each  case  the  animal,  when  in  its  usual  position,  and 
close  beneath  the  surface  of  the  water,  can  only  have  its  enemies 
below,  and  therefore  only  needs  to  be  secured  against  surprise  in  that 
direction.  These  creatures  are  however  not  much  exposed  to  attack. 
Their  prey,  which  consists  of  other  little  animals  living  in  the  water, 
they  obtain  during  their  constant  swimming  motion,  and  it  is  brought 
to  the  mouth  by  the  motion  of  the  water.  Owing  to  this,  the  region 
and  cavity  of  the  mouth  in  many  of  these  animals,  when  preserved  in 
spirits  of  wine,  are  frequently  entirely  covered  or  filled  up  with 
extraneous  substances. 

"  The  Phyllopoda  are  never  at  rest,  partially  because  they  are  entirely 
deficient  in  organs  by  which  they  could  keep  firm  hold  of  anything, 
partially  also  because  their  motion  of  swimming  produces  at  the  same 
time  the  motion  of  the  respiratory  organs,  which  being  independent 
of  the  will  of  the  animal  does  not  cease.  I  have  not  yet  had  an 
opportunity  of  observing  Limnadia  and  Estheria  in  a  living  state,  but 
both  genera  undoubtedly  exist  in  the  same  manner.  I  am  not  how- 
ever aware  whether  they  swim  on  their  back.  Considering  the 
affinities  of  the  Trilobites  with  the  Phyllopoda,  I  cannot  doubt  for  a 
moment  that  their  habits  during  life  and  their  mode  of  existence  were 
similar,  and  I  therefore  conclude  : 

"  1.  That  these  animals  moved  only  by  swimming,  that  they  remained 
close  beneath  the  surface  of  the  water,  and  that  they  certainly  did 
not  creep  about  at  the  bottom  as  M.  Kloden  supposed. 

"  2.  That  they  swam  in  an  inverted  position,  the  belly  upwards, 
the  back  downwards,  and  that  they  made  use  of  their  power  of  rolling 
themselves  into  a  ball  as  a  defence  against  attacks  from  above. 

"  3.  That  they  lived  on  smaller  water  animals,  and  in  the  absence  of 
such  on  the  spawn  of  allied  species. 

"  4.  That  they  most  probably  did  not  inhabit  the  open  sea,  but  the 
vicinities  tf  coasts,  in  shallow  water,  and  that  they  lived  gregariously 
in  vast  bambers,  chiefly  of  one  species. 

"  5  That  the  number  of  species  could  never  have  been  very  great. 
This  is  indeed  proved  by  the  mode  of  their  appearance  in  the  fossil 
state,  inasmuch  as  scarcely  more  than  six  or  eight  species  have  been 
found  together  anywhere  in  one  stratum. 

"  6.  Although  the  number  of  species  has  not  been  large,  the  number 


of  individuals  was  very  great  indeed,  a  fact  likewise  observed  in  the 
living  Phyllopoda,  of  which  we  as  yet  scarcely  know  a  dozen  spec  <.m, 
although  those  aro  grouped  into  about  Hix  different  genera. 

"7.  Tho  groat  differences  existing  in  tho  dimensions  of  the  pr.nent 
Phyllopoda  according  to  their  age,  justify  us  in  expecting  such  differ1 
ences  also  among  the  Trilobites,  and  very  largo  individuals  of  the 
latter  theroforo  do  not  iudicate  a  separato  species,  unless  other  differ- 
ences aro  presented." 

Dr.  Buekland  in  his  observations  on  tho  '  Eyes  of  Trilobites,'  a 
point,  as  he  says,  deserving  peculiar  consideration,  as  it  affords  the 
most  ancient  and  almost  tho  only  example  yet  found  in  the  fossil 
world  of  the  preservation  of  pans  so  delicate  as  the  visual  organs  of 
animals  that  ceaBed  to  live  many  thousands  and  perhaps  millions  of 
years  ago,  remarks,  that  we  must  regard  those  organs  with  feelings  of 
no  ordinary  kind,  when  we  recollect  that  we  have  before  us  the 
identical  instruments  of  vision  through  which  the  light  of  heaven  was 
admitted  to  the  sensorium  of  some  of  the  first-created  inhabitants  of 
our  planet.  After  referring  to  the  labours  of  Professor  Miiller  and 
Mr.  Strauss,  who  have  ably  and  amply  illustrated  the  arrangements 
by  which  the  eyes  of  insects  and  Crustaceans  are  adapted  to  produce 
distinct  vision  through  the  medium  of  a  number  of  minute  facets  or 
lenses  placed  at  the  extremity  of  an  equal  number  of  conical  tube3  or 
microscopes,  amounting  sometimes,  as  in  the  Butterfly,  to  35,000 
facotsin  the  two  eyes,  and  to  14,000  in  the  Dragon-Fly ;  Dr.  Buck- 
land  remarks  that  in  eyes  constructed  on  this  principle,  the  image 
will  be  more  distinct  in  proportion  as  the  cones  in  a  given  portion  of 
the  eye  aro  more  numerous  and  long  ;  and  that  as  compound  eyes 
see  only  those  objects  which  present  themselves  in  the  axes  of  the 
individual  cones,  the  limit  of  their  field  of  vision  is  greater  or  smaller 
as  the  exterior  of  the  eye  is  more  or  less  hemispherical.  The  same 
principles  of  construction  as  to  form,  the  disposition  of  facets,  and 
optical  adaptation,  are  obvious  in  the  eyes  of  Trilobites. 


Back  of  Asaphus  cauilatus  (Dudley,  Mus.  Stokes),  with  the  eyes,  a  a,  well 
preserved.  (Buekland.) 


a,  side  view  of  the  left  eye  of  the  same,  magnified.  (Buekland.) 
6,  magnified  view  of  a  portion  of  the  eye  of  Calymene  macrophtluUmus . 
(Hoeninghaus.) 

According  to  Dr.  Buekland  each  eye  of  Asaphus  caudatus  contains 
at  least  400  nearly  spherical  lenses  fixed  in  separate  compartments  on 
the  surface  of  the  cornea,  and  he  observes  that  the  form  of  the 
general  cornea  is  peculiarly  adapted  to  the  uses  of  an  animal  destined 
to  live  at  the  bottom  of  the  water :  "  to  look  downwards  was  as  much 
impossible  as  it  was  unnecessary  to  a  creature  living  at  the  bottom  j 
but  for  horizontal  vision  in  every  direction  the  contrivance  is  com- 
plete. The  form  of  each  eye  is  nearly  that  of  the  frustrum  of  a 
cone,  incomplete  on  that  side  only  which  is  directly  opposite  to  th« 
corresponding  side  of  the  other  eye,  and  in  which,  if  facets  were  pre. 
sent,  their  chief  range  would  be  towards  each  other  across  the  head, 
where  no  vision  was  required.  The  exterior  of  each  eye,  like  a 
circular  bastion,  ranges  nearly  round  three-fourths  of  a  circle,  each 
commanding  so  much  of  the  horizon,  that  where  the  distinct  vision  of 
one  eye  ceases  that  of  the  other  begins  ;  so  that  in  the  horizontal 
direction  the  combiued  range  of  both  eye3  was  panoramic." 

M.  Milne-Edwards,  addressing  himself  to  the  subject  of  antenna;, 
observes  that,  as  in  Apus,  one  perceives  no  trace  of  those  organs  when 
the  Trilobites  are  seen  from  above  or  viewed  on  their  dorsal  aspect, 
aud  that  if  any  vestiges  of  those  appendages  exist,  they  will  probably 
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be  found  on  the  lower  surface  of  the  head  on  each  aide  of  the  mouth, 
as  in  the  Phyllopoda  ;  but  he  ia  compelled  to  admit  that  no  specimen 
has  yet  bi  en  discovered  which  showed  the  slightest  trace  of  them, 
remarking  that  there  would  be  nothing  astonishing  if  the  antennae, 
become  already  rudimentary  and  reduced  to  two  in  Apus,  should  in 
the  Trilobite  be  entirely  wanting. 

The  same  author  calls  attention  to  the  sutural  lineation,  termed  by 
him  the  jugal  line,  which  exists  on  each  side  of  the  upper  surface  of 
the  head,  and  is  more  or  less  flexuous,  springing  from  the  posterior 
border,  passing  along  the  eyes,  and  reaching  the  frontal  edge. 

The  lower  surface  of  the  head  is  occupied  in  front  by  a  flat  surface, 
sufficiently  resembling,  in  the  opinion  of  M.  Milne-Ed  wards,  that  which 
exists  iu  Apus  and  Limulus,  but  which  is  divided  by  prolongations  of 
the  jugal  sutures,  into  two  or  three  pieces,  according  as  these  lines 
unite  on  the  median  line  of  the  front  before  they  are  recurved  down- 
wards and  backwards,  or  at  least  remain  separated  for  a  more  or  less 
considerable  space.  Behind  this  region  traces  of  the  buccal  apparatus 
have  been  detected,  though  but  little  appears  to  be  known  relative  to 
its  conformation.  Dekay,  C.  Stokes,  and  Sars,  have  found  a  plate  or 
lamina  bifurcated  posteriorly,  which,  in  the  opinion  of  M.  Milne- 
Edwards  would  seem  to  constitute  a  labrum,  or  epistomian  piece 
analogous  to  that  which  gives  insertion  to  the  labrum  in  certain 
lsopoda. 


Under  surface  of  the  anterior  portion  of  the  shield  of  Asaphm  platycephalus, 
from  Lake  Iluron.    (Stokes. — See  '  Geol.  Trans.,'  N.S.,  vol.  i.,  pi.  27.) 

Dr.  Buckland,  in  his  'Bridgewater  Treatise,  speaks  of  the  great 
extent  to  which  Trilobites  are  distributed  ovet  the  face  of  the  globe, 
and  their  numerical  abundance  in  the  places  where  they  have  been 
discovered,  as  remarkable  features  in  their  history.  He  notices  their 
occurrence  at  the  most  distant  points  both  of  the  northern  and  south- 
ern hemisphere.  "  They  have  been  found,"  says  Dr.  Buckland  in  con- 
tinuation, "  all  over  Northern  Europe,  and  in  numerous  localities  in 
North  America;  in  the  southern  hemisphere  they  occur  in  the  Andes 
and  at  the  Cape  of  Good  Hope.  No  Trilobites  have  yet  been  found 
in  any  strata  more  recent  than  the  carboniferous  series ;  and  no 
other  Crustaceans,  except  three  forms  which  are  also  Entomostracous 
[Crustacea],  have  been  noticed  in  strata  coeval  with  any  of  those 
that  contain  the  remains  of  Trilobites  :  so  that  during  the  long  periods 
that  intervened  between  the  deposition  of  the  earliest  fossiliferous 
strata  and  the  termination  of  the  coal-formation,  the  Trilobites  appear 
to  have  been  the  chief  representatives  of  a  class  which  was  largely 
multiplied  into  other  orders  and  families  after  these  earliest  forms  of 
Marine  Crustaceans  became  extinct." 

The  following  is  an  outline  of  the  arrangement  of  the  species  given 
in  Burmeister's  '  Organisation  of  Trilobites,'  translated  for  the  Ray 
Society,  and  edited  by  Professor  Bell  and  the  late  Professor  Edward 
Forbes : — 

The  Palceadce  are  Crustaceous  Articulata,  belonging  to  the  second 
order  of  the  class  Crustacea  (divided  into  Astracodermata,  Aspidos- 
traca,  and  Entomostraca),  characterised  by  the  possession  of  two 
large  compound  eyes,  by  the  absence  of  simple  secondary  eyes,  and 
by  having  short  undeveloped  feelers,  and  soft  leaf-formed  feet,  bearing 
gills.  By  these  characters  they  are  immediately  related  to  the  Phyllo- 
poda, and  might  perhaps  even  be  united  with  the  latter  in  one  tribe. 
Their  principal  difference  would  then  consist  in  the  absence  of  the 
constant  numerical  proportion  of  eleven  rings  of  the  thorax,  common 
to  all  the  Phyllopoda,  which  must  be  expressed  by  the  formula  of 
4x3  —  1.  Instead  of  this  the  Palceadce  exhibit  fluctuating  numerical 
proportions  in  the  parts  of  the  thorax,  respecting  the  reduction  of 
which  to  a  constant  formula  nothing  certain  can  be  said,  because  we 
neither  know  the  number  of  the  accessory  parts  of  the  mouth,  nor 
the  position  of  the  sexual  openings.  These  animals  underwent  a  pro- 
gressive metamorphosis;  they  moved  by  swimming  probably  with 
their  backs  downwards,  and  they  inhabited  the  ocean,  living  chiefly 
in  shallow  water.  The  whole  group  is  divided  into  three  families, 
which  are  characterised  according  to  the  nature  of  the  shelly  covering. 

Family  1.  Eurypteridm. 
In  these  there  is  no  shell.  The  head,  whose  position  is  very  distinct, 
bears  two  pairs  of  setaceous  feelers,  and  one  pair  of  accessory  parts  of 
the  mouth.    There  are  probably  nine  ( ? )  rings  in  the  thorax,  the  first 
of  which  bears  a  pair  of  very  large  rudder-shaped  feet,  furnished  with 
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five  joints;  and  the  succeeding  rings  seem  to  have  borne  similar  leaf- 
like feet  of  an  equal  size.  The  abdomen  consisted  of  three  or  six 
rings,  and  was  terminated  by  a  pair  of  rudder  fins.  There  is  only 
one  genus  belonging  to  this  family,  Ewryptcrus. 

Family  2.  Cythcrinidce. 
These  animals  were  contained  in  bivalve  bean-shaped  shells,  which 
are  the  only  parts  preserved.  They  are  more  or  less-pointed  towards 
the  external  wider  margin  ;  at  the  straight  or  dorsal'margin  they  are 
rather  thickened.  They  vary  in  size  from  4"  to  f ",  or  even,  though 
rarely,  1 ".    The  only  genus  is  Oytherina. 

Family  3.  Trilobitce. 
The  body  covered  by  an  affixed  shell,  which  consists  of  as  many 
rings  as  there  are  joints  of  the  thorax  ( ? ).  The  head  and  the  abdomen 
each  similarly  included  in  a  large  united  shield,  which,  like  the  rings 
of  the  shell  of  the  body,  possesses  a  broad  border  that  freely  projects 
at  the  sides.  The  large  eyes  are  situated  in  the  lateral  portions  of  the 
cephalic  shield,  remote  from  the  true  head.  A  peculiar  suture  passes 
through  the  cephalic  shield,  and  divides  it  into  two,  three,  or  four 
special  parts.  The  numerous  members  of  this  family  which  have  been 
already  described  admit  of  a  further  division  into  natural  genera,  the 
most  suitable  classification  of  which  may  perhaps  be  the  following: — 

I.  Trilobites  incapable  of  rolling  themselves  up. 
Group  1. — The  lateral  lobes  of  the  rings  of  the  body  are  situated  in 
the  same  plane,  and  do  not  curve  or  bend  downwards,  but  terminate 
towards  the  posterior  part  in  a  more  or  less  prominent  point,  some- 
times very  long,  which  forms  a  somewhat  obtuse  angle  in  its  principal 
direction  with  the  direction  of  the  lobe. 

A.  Trilobites  with  a  simple  large  caudal  shield  (not  much  smaller 
than  the  cephalic  shield),  the  axis  of  which  is  many-jointed,  and 
equals,  or  even  exceeds,  the  length  of  the  body.    Ogygiidce.    To  this 

group  belong  two  genera:  — 

1.  Trinucleus,  with  six  rings. 

2.  Ogygia,  with  eight  ring*. 


Z:-ixui.leu$  Lloydii. 


B.  Trilobites  having  a  simple  though  tolerably  large  caudal  shield, 
the  axis  of  which  consists  of  but  a  few  joints,  and  is  always  shorter 
than  the  body.  The  genera  belonging  to  this  division  may  be  divided, 
according  to  the  number  of  body-rings,  into  8-jointed  and  10-jointed. 

3.  Odontoplzura. 

4.  Avyes. 

5.  Bronteus. 

C.  Trilobites  having  a  simple  but  very  small  caudal  shield,  the 
axis  of  which  is  many-jointed,  but  which  is  always  shorter  than 
the  body. 

6.  Paradoxides. 

7.  Olenus. 


Paradoxides  Tessini, 

Group  2. — The  lateral  lobes  of  the  body-rings  not  horizontally 
extended  in  their  whole  length,  but  turned  downwards  from  the  centre, 
and  not  terminating  in  a  point,  but  with  an  arched  and  rounded 
extremity.    Furrowed  on  the  surface  along  their  whole  length. 

8.  Conocephalus. 

9.  Ellipsocephalus. 
10.  Sarpes. 
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II.  Trilobites  having  the  power  of  rolling  thomHelveH  into  a  bull. 
Section  1.  Trilobites  having  tho  power  of  rolling  thmn«olves  up  into 
a  ball  with  the  axis  of  the  body  constructed  posteriorly,  tho  phell 
granulated,  and  generally  more  than  ten  body-rings. 
A.  Trilobitea  capal.lo  of  rolling  themselves  up,  and  whose  facial 
suture  terminates  exactly  in  the  angles  of  the  cephalic  shield. 

11,  Calymene. 

12.  Homalonotus. 


Calymene  Tiowningii,  partially  rolled  up. 

B.  Trilobitea  having  the  power  of  rolling  themselves  up,  whose 
facial  suture  terminates  in  tho  external  lateral  margin  of  ihe  cephalic 
shield. 

13.  Phacops. 

C.  Trilobitea  capable  of  rolling  themselves  up,  having  the  axis  of 
the  body  diminishing  posteriorly,  and  their  facial  Kiture  extending  to 
the  posterior  margin  of  the  cephalic  shield. 

14.  Cyphaspis. 

15.  Proetus. 

16.  Archegonus. 

Section  2.  Trilobites  possessing  the  capacity  of  rolling  themselves 
up ;  the  body  axi3  not  shortened  posteriorly  ;  the  shell  finely 
lineated ;  the  caudal  shield  not  having  radiated  lateral  furrows. 

A.  The  body-axis  consisting  of  ten  equal  rings. 

17.  Illcsnus. 

B.  The  body-axis  consisting  of  nine  rings. 

18.  Dysplanus. 

C.  The  axis  of  tho  body  consisting  of  eight  equal  rings. 

19.  Asaphus. 


Asaphus  (Nilem)  Armadillo, 
a,  seen  from  above  ;  b,  profile,  the  animal  rolled  up. 


D.  Six-jointed  Trilobites  capable  of  rolling  themselves  up,  and 

having  the  axis  of  the  body  equally  broad  throughout. 
20.  Ampyx. 

In  an  appendix,  Burmeister  describes  Agnostus,  which  is  an  anomalous 
form.  The  species  are  small,  with  nearly  circular  bucklers  of  two  kinds, 
which  M.  Brongniart  considers  to  have  covered  the  whole  of  the  body 
to  which  each  of  these  discs  belonged,  and  which  Dalman  regards  as 
being  only  portions  of  the  body,  and.  as  having  belonged,  some  to  the 
head,  others  to  the  abdomen,  of  a  Trilobite  whose  thorax  must  have 
been  reduced  to  a  rudimentary  state,  or  at  least  must  have  remained 
membranous.  These  two  sorts  of  bucklers  or  shields  have  nearly  the 
same  form  and  size,  but  differ  in  the  disposition  of  the  eminences 
perceptible  on  their  surface,  and  are  divided  into  three  lobes.  The  only 
species  known  is  the  Agnostus  of  Brongniart,  Battus  of  Dalman. 


Agnoctus  pisiformis.    (After  Dalman.) 

The  following  is  a  list  of  the  British  genera  of  Trilobites,  with  their 
number  of  species: — Acidapsis,  1  species;  Amphion,  4;  Ampyx,  4; 
Agnostus,  2;  Arges,  1 ;  Asaphus,  20;  Bronteus,  2  ;  Bumastes,  1  ;  Caly- 
mene,  11;  Ceraurus,  1;  Eurypterus,  1;  Gnffithides,  4;  Harpes,  3; 
Homalonotus,  4  ;  lttanus,  4  ;  Isoteles,  10 ;  Nultainia,  2 ;  Ogygia,  2 ; 
(Menus,  1 ;  Paradoxides,  3 ;  Phacops,  5 ;  Phillipsia,  7  ;  Bemoplewides, 
C ;  TrinucUus,  10. 


In  Mr.  McCoy's  •  Synopsis  of  the  Carboniferous  FoMiU  of  Ireland,' 
tho  following  new  species  »re  described  and  figured:  liriffvhidenr.il.- 
caralus;  Phillipsia  coelala  ;  P.  Uutii  ;  P.  disors  ;  /'.  HMMMMMllfl  ;  /'. 
7  uudriserialis. 

In  Mr.  McCoy's  '  Synopsis  of  the  Silurian  FohmIh  of  Ireland,'  col- 
lected by  Mr.  Uriffith,  the  following  new  genera  are  dcucribed  and 
figured: — Forbcsia  ;  Porttockia  ;  Tinsius  ;  Trinodm. 

TRI'MICRA,  tho  fourth  section  of  the  order  (Meoptera  among 
Insects,  according  to  the  arrangement  of  Latreille.  The  in-e -t.<  popu- 
larly known  as  Lady-Birds  and  Puff-Iiall-Beetlcs  are  characterise,  of 
the  families  composing  it. 

The  insects  of  this  division  have  four  palpi,  two  of  which  are  labial 
and  two  maxillary.  These  palpi  are  short  and  slender,  or  with  an 
enlarged  terminal  joint.  The  antenna;  are  also  short  and  thickened  at 
their  extremities,  in  some  species  gradually,  in  others  suddenly.  The 
body  is  oval  or  hemispheric  ;  tho  head  is  not  produced  anteriorly,  and 
is  deeply  inserted  iu  the  thorax,  which  is  short  and  transverse,  or 
somewhat  square  and  flattened.  The  abdomen,  generally  flat  beneath 
and  ample,  is  covered  by  the  elytra,  which  are  arched,  very  convex, 
and  never  truncated  at  tho  tip.  The  legs  are  short,  with  tarsi  appa- 
rently composed  of  three  joints,  but  in  reality  of  four,  the  second 
being  bilobed,  and  concealing  between  its  lobes  a  minute  third  joint, 
the  seeming  absence  of  which  has  given  origin  to  the  name  of  the 
section.  Westwood,  with  more  propriety,  has  styled  the  division 
Pscudo-  Trimeva. 

Latreille  divided  the  Trimera  into  three  families,  which  he  styles 
Fungicolie,  Aphidiphagte,  and  Pselajihii.  The  last  has  however  been 
united  by  English  entomologists  with  the  Staphylinida,  to  which 
insects  their  truncated  elytra,  too  short  to  cover  the  abdomen,  and 
general  aspect,  give  them  a  great  resemblance.  Westwood  includes 
among  his  Pseudo-Trimera,  the  Clavipalpi,  the  seventh  and  last  family 
of  Tetramera  in  Latreille's  arrangement.  He  styles  the  family  Era- 
lylidce,  from  the  typical  genus  Erolylus.  They  are  chiefly  exotic 
insects,  supposed  to  feed  on  vegetable  matter;  and  were  regarded  by 
Latreille  as  connecting  the  Cyclica  (C'assida  Chrysomela)  with  his 
trimerous  family  Fungicohe. 

The  Fungicolce  of  Latreille  (Endomychidce  of  British  authors)  are  so 
styled  from  their  habitat  in  the  interior  of  cryptogamic  plants  of  the 
class  Fungi,  on  which  they  feed.  Some  species  are  found  under  the 
damp  bark  of  trees,  where  however  their  food  consists  of  the  Fungi 
which  are  peculiar  to  such  a  locality.  The  perfect  insect  is  very 
convex,  oval,  and  glabrous,  and  many  of  the  species  are  ornamented 
with  brilliant  colours.  The  antenna3  are  composed  of  eleven  joint3 
thickened  towards  the  extremity,  and  larger  than  the  head  and  thorax. 
Their  elytra  cover  the  abdomen,  and  the  penultimate  joint  of  the  tarsus 
is  deeply  bilobed.  The  only  known  larva  of  an  insect  of  this  family  is 
that  of  Endomychus  coccincus,  said  by  Samouelle  to  resemble  the 
common  glowworm.  Curtis  figures  it.  Westwood  remarks  that  it 
has  more  analogy  to  the  larva  of  the  Sdphidcc  than  to  that  of  the 
glowworm  or  of  Coccinella.  The  British  species  of  this  family  belong 
to  the  genera  Endomychus  and  Lycoperdina.  They  are  but  few  in 
number.  One  of  them,  the  Lycoperdina  Bovistce  is  found  in  great 
numbers  inhabiting  that  common  puff-ball  the  Lycoperdon  Bovista. 
Eamorphus  is  an  American  genus,  described  by  Weber,  distinguished 
by  the  dilated  flattened  three-jointed  clubs  of  the  antenna;.  It  includes 
several  eccentric  forms,  in  which  the  elytra  have  broad  dilated  margins 
with  the  anterior  tibiae  notched.  Mr.  Curtis  considers  them  as  related 
to  those  singular  insects  which  constitute  the  genus  Mormolyce,  but 
Westwood  regards  the  relation  as  one  of  the  most  remote  analogy. 

The  Aphidiphagce  (Coccinellid(c  of  English  authors)  are  animal- 
feeders  preying  upon  Plant-Lice  (Aphides),  and  correspond  to  the 
Liunsean  genus  Coccinella.  Iu  shape  they  are  very  convex  and  hemi- 
spheric, and  have  antennse  shorter  than  those  of  the  last  family,  termi- 
nated by  a  compressed  club  in  the  form  of  a  reversed  triangle.  The 
larva  is  depressed,  ovate,  and  fleshy.  The  three  anterior  segments  of 
its  body  are  largest,  and  the  abdominal  ones  tubercled  and  spotted. 
Its  head  is  small,  with  very  minute  antennas  and  thick  maxillary  palpi. 
The  pupa  is  found  attached  by  its  posterior  extremity  to  a  leaf,  and 
undergoes  its  metamorphosis  in  that  position.  The  larva  emits  from 
its  tubercles  a  yellowish  fluid  having  a  disagreeable  scent.  When  the 
perfect  insect  is  laid  hold  of,  it  gives  out  a  similar  secretion  from  its 
joints,  and  folds  its  legs  up  as  if  simulating  death. 

The  insects  of  this  family  are  remarkable  for  brilliant  colouring, 
being  generally  red  or  yellow,  with  black,  red,  white,  or  yellow  spots. 
Individuals  of  the  several  species  are  so  extremely  variable  and  dif- 
ferent from  each  other  in  their  markings,  as  to  render  the  construction 
of  specific  diagnoses  in  this  family  more  difficult  than  in  any  other 
tribe  of  CoUoptera.  Some  have  supposed  that  many  of  these  varieties 
are  hybrids  between  the  sexes  of  different  species,  but  M.  Audouin 
maintains  that  the  eggs  produced  from  the  union  of  allied  species  in 
the  genus  Coccinella  are  sterile.  They  creep  slowly,  but  fly  well,  and 
many  kinds  are  gregarious.  The  eggs  are  deposited  in  yellow  patches 
among  the  plant-lice,  so  that  the  larva  is  hatched  in  the  midst  of  its 
food.  They  abound  in  our  fields  and  gardens,  and  are  among  the  first 
beetles  which  come  out  in  spring.  They  appear  sometimes  in  immense 
swarms,  and  spreading  over  the  fields  cause  needless  alarm  to  the 
farmer,  to  whom,  far  from  being  a  pest,  they  are  a  blessing,  from  the 
fierce  war  they  wage  against  his  enemies  the  Aphidu. 
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The  peasants  in  France  style  them  '  Betes-a-Dieu,'  honouring  their 
useful  qualities ;  whilst  the  Euglish  name  of  Lady-Bird  does  homage 
to  their  beauty.  Some  of  the  species  are  widely  distributed,  such  as  the 
very  common  Cuccinella  seplum-punctata,  which  extends  its  range  over 
all  Europe  and  parts  of  Asia  and  Africa.  In  England  we  have  six 
genera  of  Coccinellidcc,  and  more  than  fifty  species. 

TRIMESURUS.  [Crotalidje.] 

TRINGA.    [Ciiaradriadje  ;  Scolofacidx] 

TRI'NIA,  a  genus  of  Plants  belonging  to  the  natural  order  Umbelli- 
fern,  named  after  Dv.  C.  B.  Trinius  of  St.  Petersburg.  The  species  of 
this  genus,  which  are  not  numerous,  have  been  referred  to  Pimpinella 
and  Seseli,  but  the  dioecious  flowers  and  the  difference  between  the 
structure  of  the  petals  iu  the  barren  and  fertile  flowers  render  it  very 
distinct.  One  of  this  species,  the  T.  glabenima,  Smooth  Honewort, 
is  an  inhabitant  of  Great  Britain,  but  must  be  looked  upon  as  a  rarity. 
It  has  bceu  found  on  limestone  in  Somersetshire,  Cornwall,  and  Devon- 
shire. The  whole  plant  is  of  a  pale  glaucous  green  colour,  has  remark- 
able segments  of  the  leaves,  which  are  tripinnate ;  no  involucre. 
It  appears  to  bo  the  same  plant  as  the  T.  vulgaris  of  De  Candolle, 
which  is  found  in  the  southern  parts  of  Germany,  in  Switzerland,  and 
Austria. 

TRINU'CLEUS.  [Thilobites.] 

TltlO'DIA,  a  genus  of  Grasses  belonging  to  the  tribe  Avcninecc. 
The  plumes  are  from  2-  to  8-flowered;  the  outer  palea  rather  coriaceous, 
smooth,  rounded  on  the  back,  bifid,  with  an  intermediate  broad  point 
sometimes  becoming  the  base  of  a  kneed  awn.  T.  decumbent  is  found 
in  mountain  pastures  in  Great  Britain. 

TRIONYX.  rCHBLONIA.1 

TRIOPTERYS.    [£ee  SUPPLEMENT. J 

TRIOPTOLEMEA.  [Triptolomea.'J 

TRIOSTEUM  (from  rpus,  three,  and  isriov,  a  bone,  in  reference  to 
the  three  bony  ends  in  each  berry),  a  genus  of  Plants  belonging  to  the 
natural  order  Caprifoliacece.  It  has  a  calyx,  with  an  ovate  tube  and 
a  5-parted  permanent  limb,  with  linear  lanceolate  permanent  lobes. 
The  corolla  is  tubular,  almost  equally  5-lobed,  gibbous  at  the  base, 
and  longer  than  the  calyx.  The  stamens  are  5,  and  inclosed ;  the 
stigma  oblong  and  thick ;  the  berry  coriaceous,  obovately  triquetrous, 
crowned  by  the  calyx,  3-celled,  and  3-seeded.  The  species  are  perma- 
nent herbs,  rarely  suffruticose. 

T.  perfolialum,  Fever- Wort,  has  an  erect  hairy  fistular  round  stem 
from  one  to  four  feet  hijzh.  The  leaves  opposite,  the  pairs  crossing 
each  other,  ovate,  lanceolate,  acuminate,  entire,  rather  flat,  abruptly 
narrowed  into  the  petiole  ;  the  flowers  sessile,  apparently  verticillate. 
It  is  a  native  of  North  America,  in  the  United  States,  on  rich  rocky 
ground*,  particularly  in  limestone  soil. 

The  species  of  TriosUuin  will  grow  in  almost  any  kind  of  soil, 
although  they  prefer  a  vegetable  or  peat  mould,  and  they  are  easily 
propagated  by  dividing  at  the  root  or  by  seeds,  which  generally  ripen 
in  abundance. 

TR1PHANE.  [Spoddmene.] 

TRIPHA'SIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Aurantiacecc,  of  which  the  species  are  found  in  the  East  Indies, 
Cochin-China,  and  China.  The  calyx  is  3-cleft;  petals  3;  stamens  6, 
rarely  5-8  ;  filaments  awl-shaped,  flat;  anthers  cordate,  oblong ;  fruit 
baccate,  1 -3-celled  ;  seeds  1  in  each  cell.  The  species  form  thorny 
shrubs  with  simple  or  trifoliate  leaves.  The  fruit  of  T.  trifoliata  is 
acid  in  taste,  something  like  the  orange,  and  is  both  preserved  and 
eaten  as  a  fruit. 

TKIPHYLINE.  [Iron.] 

TRIPOLI,  a  Mineral,  occurring  massive,  with  a  coarse  dull  earthy 
fracture.  It  is  meagre  and  rough  to  the  touch,  and  yields  readily  to 
the  nail.  Colour,  various  shades  of  gray,  yellow,  and  red.  It  imbibes 
water,  which  softens  it;  when  burned  it  becomes  white  and  is  hardened ; 
it  is  very  difficult  of  fusion.  It  was  first  brought  from  Tripoli  in  Africa, 
but  has  since  been  found  in  France,  Italy,  and  Germany.  It  is  em- 
ployed in  polishing  metals,  marble,  glass,  &c.  It  consists  of  silica, 
alumina,  and  oxide  of  iron. 

TRIPOXYLON.  [CRABRONIDiE.] 

TRIPSU'RUS.  [Picims.] 

TRIPTOLOMEA,  a  genus  of  Plants  belonging  to  the  natural  order 
Fabacece,  or  Leguminosce,  and  to  the  sub-order  Papilionacece.  The 
species  are  natives  of  warm  climates,  and  yield  the  Rose-Wood  of 
commerce. 

TRISE'TUM,  a  genus  of  Plants  belouging  to  the  natural  order 
Qraminacem.  The  inflorescence  is  panicled ;  the  spikelets  2-7-flowered ; 
glumes  with  a  keel,  membranous ;  lower  palea  with  2  bristles,  and  a 
tender  flexuose  beard  above  the  middle  of  its  back ;  scale  lanceolate. 

T.  flavescens,  Golden  Oat,  or  Yellow  Oat-Grass,  has  the  panicle  much 
branched,  spreading,  erect ;  spikelets  3-flowered,  all  the  florets  awned. 
It  is  common  in  Great  Britain,  especially  in  rich  pastures.  Sheep  are 
very  fond  of  it. 

TRISTI'CHIUS,  a  genus  of  Fossil  Fishes  from  the  Coal-Mcasures 
near  Glasgow  and  Fermanagh.  (Agassiz.) 

TRI'TICUM,  a  genus  of  Plants  yielding  the  various  kinds  of  Wheat, 
and  belonging  to  the  natural  order  Graminactie.  It  derives  its  name, 
according  to  Varro,  from  '  tritum,'  ground  or  rubbed,  because  the  fruit 
iu  its  preparation  as  a  food  for  man  undergoes  the  process  of  grinding 
or  trituration.    The  various  kinds  of  wheat  have  been  known  from  a 


very  early  period,  and  mention  is  made  of  wheat  as  a  food  in  the 
earliest  records  of  the  history  of  man.  Both  the  Egyptians  and  Jews 
made  use  of  wheat  as  an  article  of  diet,  and  this  food  is  early  mentioned 
in  the  Bible.  It  was  also  used  by  the  Greeks  and  Romans,  and  Theo- 
phrastus  and  Pliuy  make  frequent  mention  of  it.  On  account  of  the 
early  cultivation  of  many  of  the  kinds  of  wheat  as  articles  of  diet,  it  is 
impossible  to  tell  where  the  most  common  species  are  really  indigenous. 
All  the  species  of  Triticum  are  however  found  most  abundantly  in 
temperate  climates,  and  there  take  the  place  of  the  foods  used  in  the 
hotter  parts  of  the  world.  Wheat  is  in  northern  climates  what  rice 
and  maize  are  in  warmer  ones.  The  part  of  the  plant  of  Triticum 
which  yields  so  large  a  proportion  of  the  food  of  man  is  the  fruit, 
seeds,  or  grain.  This  fruit,  although  small  in  itself,  generally  forms 
a  large  proportion  of  the  plant.  When  the  fruit  is  ground,  the  testa, 
or  seed-coat,  is  separated  from  what  is  called  the  flour.  This  flour 
consists  of  the  powdered  albumen  and  embryo  of  the  seed.  The 
proximate  vegetable  principles  which  this  flour  contains  are  starch  and 
gluten.  The  starch  is  a  highly  carbonised  vegetable  principle,  whilst 
the  gluten  is  characterised  by  possessing  nitrogen.  Foods  that  contain 
carbonaceous  matters  are  fattening,  whilst  those  that  contain  nitrogen 
arc  strengthening.  It  is  thus  that  wheat-flour  has  become  to  be  the 
staple  article  of  diet  of  the  finest  races  of  men  in  the  world.  The 
other  cereal  grasses  contain  the  same  principles,  but  the  gluten  or 
azotised  principle  is  not  in  so  large  a  quantity  as  in  wheat,  as  the  fol- 
lowing analysis  of  100  parts  of  the  organic  matter  of  wheat,  rice,  and 
barley  will  show : — 

Starch.  Gluten. 

Wheat   7000  23  00 

Rice  ....  .  85-07  3-60 
Barley   79-00  1600 

The  starch  is  often  separated  from  the  gluten  and  used  for  various 
purposes  in  domestic  economy.  [Starch.]  Gluten  is  identical  with 
Fibrine,  and  is  a  form  of  Protein.  [Protein.] 

The  straw  of  wheat,  and  the  chaff,  or  the  culm,  and  the  flowers,  also 
contain  79  per  cent,  of  organic  matter.  This  consists  principally  of 
unazotised  vegetable  matter,  and  may  therefore  be  used  as  an  article 
of  diet  for  cattle.  The  culms  of  wheat  are  also  used  for  the  purpose 
of  making  plait  from  which  straw  hats  and  bonnets  are  made,  a  manu- 
facture of  considerable  importance  in  some  parts  of  this  country. 

The  genus  Triticum  is  known  by  possessing  solitary  spikelets,  with 
the  glumes  2-valved  and  many-flowered ;  the  valves  carinate,  acute, 
or  mucronate  ;  the  palese  2-valved;  the  valves  lanceolate,  the  external 
one  acuminate,  the  internal  one  bifid  at  the  extremity.  The  genus 
consists  of  about  40  species;  of  these  16  are  European,  and  only  5  are 
natives  of  Britain.  The  species  are  divided  into  two  groups — the 
Cerealia,  yielding  edible  fruits ;  and  the  Agropyra,  which  are  merely 
grasses.  The  latter  group  is  by  some  writers,  as  Beauvois  and  Lindley, 
made  into  a  distinct  genus.  It  includes  all  the  species  that  are  natives 
of  Great  Britain. 

The  Cerealia  are  known  by  their  spikelets  being  more  or  less  ventri- 
cose  and  turgid,  and  the  valves  are  ovate  or  oblong.  These  are  again 
divided  into  the  Frumenla,  or  True  Wheats,  in  which  the  seeds  fall 
out  from  the  chaff ;  and  the  Spcltce,  or  Spelts,  in  which  the  seeds 
remain  attached  to  the  chaff.  The  most  important  species  belonging 
to  the  former  division  are  the  following : — 

T.  vulgare,  Common  Wheat,  has  a  4-cornered  imbricated  spike  with 
1-flowered  spikelets,  the  valves  ventricose,  ovate,  truncate,  mucronate, 
compressed  under  the  apex,  the  nerve  somewhat  prominent.  This 
species  includes  the  T.  cestivum  and  T.  hybernum  of  many  botanists. 
They  appear  however  to  be  only  varieties  of  this  species,  differing  in 
their  periods  of  growth.  The  native  country  of  this  species  is  not  well 
ascertained  :  it  has  been  found  wild  in  some  districts  of  Persia,  also  of 
Siberia,  apparently  removed  from  the  influence  of  cultivation.  The 
T.  hybernum,  is  the  Lammas,  or  Winter-Wheat,  and  embraces  by  far 
the  greater  number  of  varieties  which  are  cultivated  as  the  food  of  man. 
The  wheats  known  in  Great  Britain  and  on  the  Continent  as  Fox, 
Kentish,  Talavera,  Bohemian  or  Velvet,  Red,  White,  and  Red-Eared 
Bearded  Wheats,  are  varieties  of  T.  hybernum. 

T.  turgidum,  Turgid,  Cone,  or  English  Wheat,  is  known  principally 
by  its  prominent  carinae.  About  10  varieties  of  this  species  are  known 
to  agriculturists,  half  of  which  are  summer  and  half  winter  wheats. 
Of  these  the  Clock,  Great  or  Revel  Wheat,  and  the  Russian,  or  Blue 
English  Wheat,  are  the  best. 

T.  durum,  True  Beard-Wheat,  has  the  prominent  carinae  of  the  last 
wheat,  with  the  valves  ventricose,  oblong,  and  three  times  longer  than 
broad.  It  is  a  native  of  Switzerland.  It  has  several  varieties,  all  of 
which  produce  summer  wheats,  and  are  better  known  in  Italy,  Sicily, 
and  Spain  than  in  this  country. 

T.  Polonievm,  Polish  Wheat,  has  the  spike  irregularly  4-cornered 
or  compressed ;  the  spikelets  3-flowered ;  the  valves  subventricose, 
oblougo-lanceolate,  herbaceous,  with  many  nerves.  It  is  found  native 
in  some  parts  of  Europe,  not  however  in  the  country  which  gives  it 
its  name.  In  cultivation  it  yields  summer  wheats,  which  are  adapted 
for  warmer  climates  than  Great  Britain. 

The  Spelts  include  the  following  species  : — T.  spella,  Spelt- Wheat; 
T.  dicoccum,  Two-Grained,  or  Rice-Wheat;  and  T.  monococewn,  One- 
Grained  Wheat. 

The  Agropyra  do  not  possess  ventricose-turgid  spikelets,  and  the 
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valves  nro  lanceolate  or  linear-oblong.  This  <livinion  includes  tho 
wheat-grnsses,  somo  of  which  aro  only  known  as  troublesomo  woods. 
Tho  most  remarkable  instanco  of  this  is  T.  repens,  Creoping  Wheat- 
Grats,  Couch-Grass,  or  Spoar-Orass.  'J '  1 1 ■  •  dilliuulty  of  getting  riil  of 
its  creeping  underground  stem,  tho  smallest  portion  of  which  if  left  in 
the  ground  sends  up  a  fresh  bud,  is  the  cause  of  this  plant  being  so 
great  a  pest  to  the  farmer.  Tho  T.  maritimum,  a  native  of  sea-coasts, 
seems  to  be  only  a  variety  of  this  plant. 

T.  junceum,  Sea  Rushy  Wheat-Grass,  T.  caninum,  Bearded  Wheat- 
Grass,  ami  T.  cristatuvi,  Crested  Wheat-Grass,  are  other  species  of  the 
Agropyra.    [Wheat,  in  Abth  and  So.  Div.] 

(Metzger,  Die  Qetreide-arlen  und  Wiesengriiser  in  Botanischer  und 
Okonomischer  Hinsicht,  1841  ;  Koch,  Flora  Uermanica  ;  Cyclopcedia  of 
Plants;  Sinclair,  Jlortus  Woburnensis ;  Pouchet,  Traiti  de  Botanique; 
Babington,  Manual.) 

TRITON.    [Amphibia;  SirnoNOSTOMATA.] 

TRITO'NIA.  [Nudibranoiiiata.] 

TRITONOI'DEA  (Swainson),  a  genus  of  Mollusca. 

TRIURIDACEiE,  Tailworts,  a  small  natural  order  of  Plants  belong- 
ing to  Lindley's  class  Dictyogens.  They  have  the  dictyogenous 
structure,  unisexual  flowers,  a  free  perianth,  and  numerous  l  seeded 
carpels.  There  are  only  two  genera,  Triuris  and  Pellophyllwm.  The 
species  of  these  plants  were  discovered  by  Mr.  Miers  and  Mr.  Gardner 
in  the  woods  of  Brazil,  where  they  delight  hiAnoist  shady  places. 
Their  relations  are  with  Smilacece,  Menispermacece,  and  Trilliacece. 
(Lindley,  Vegetable  Kingdom.) 

TRI'VIA.  [CYPBiEID^I.] 

TRIXA'GO,  a  genus  of  Plants  belonging  to  the  natural  order 
Scrophulariacece.  It  has  a  tubular  4-cleft  calyx,  a  tubular  2-lipped 
corolla,  pointed  capsules,  and  many-seeded  cells.  The  seeds  are  slightly 
angular  and  very  minutely  crenate  ribbed.  T.  viscosa,  the  only  British 
species,  has  a  round  high  simple  stem,  a  fibrous  root,  and  opposite 
leaves;  the  upper  leaves  are  alternate,  ovate,  lanceolate,  sessile,  and 
acutely  serrate.  The  flowers  axillary,  distant,  and  yellow  ;  the  anthers 
hairy.  It  is  found  in  damp  places  in  the  west  of  Scotland  and  south 
of  Ireland.    (Babington,  Manual.) 

TROCHATELLA  (Swainson),  a  sub-genus  of  Mollusca  belonging  to 
the  family  Helicina.  [Helicice.] 

TROCHELLA  (Swainson),  a  sub-genus  of  Calyptrcea,  Lam.,  placed 
by  him  under  the  family  Haliolidat.  The  shell  is  conical,  patelliform ; 
spire  central,  of  two  or  more  whorls ;  umbilicus  closed. 

T.  auriculata  Sow.  ('Man.,'  f.  236);  and  T.  pilcus  ('Man.,'  ff.  237-8), 
may  be  given  as  examples. 

Professor  Owen  has  contributed  a  most  interesting  addition  to  our 
knowledge  of  this  genus,  in  his  paper  read  before  the  Zoological 
Society  of  Loudon,  on  the  8th  November,  1842,  on  the  anatomy  of 
Lithedaphus  longirostris,  the  synonyms  of  which  he  gives  as  "  Calyptrcea 
Jtoissyi,  Dufo  (?)  upper  valve,  Calyptrcea  equestris,  auct.  (?)  Mitrularia 
equestris,  Schumacher." 

TRO'CHID^E,  a  family  of  Turbinated  Gasteropodous  Mollusca. 
The  genus  Trochus  of  Liunreus  was  placed  by  him  between  Murex 
and  Turbo,  in  his  last  edition  of  the  '  Systema  Naturte,'  and  comprised 
26  species. 

The  Trochoidea  of  Cuvier  form  the  first  family  of  his  Pectini- 
branchiate  Gastropods  [Pectinibranchiata],  and  are  defined  by  him 
as  distinguishable  by  their  shell,  whose  aperture  is  entire,  without 
notch  or  canal  for  a  mantle-siphon,  the  animals  being  destitute  of  one ; 
and  by  an  operculum  or  some  organ  in  lieu  of  it.  They  are,  Cuvier 
observes,  the  Paracephalophora  Dioica  Asiphonobranchiata  of  M.  De 
Blainville. 

M.  De  Blainville  makes  the  Qoniostomata  his  first  family  of  the 
order  Asiphonobranchiata,  and  includes  within  it  the  great  genus 
Trochus,  Linn.,  only.  He  describes  the  animal  as  spiral,  having  the 
sides  of  the  body  often  ornamented  with  digitated  or  lobated  appen- 
dages, and  provided  with  a  short  foot  rounded  at  its  two  extremities ; 
the  head  furnished  with  two  tentacles,  more  or  less  elongated,  carrying 
the  eyes  on  a  convexity  of  their  external  base,  which  is  often  suf- 
ficiently distinct  to  render  the  eye  subpedunculate ;  mouth  without 
any  upper  tooth,  with  a  lingual  spiral  riband ;  anus  on  the  right,  in 
the  branchial  cavity,  which  holds  one  or  two  unequal  comb-like 
branchiae  ;  organs  of  generation  terminating  in  a  female  individual  on 
the  right  in  the  branchial  cavity,  and  in  a  male  individual  in  a  sort  of 
triangular  tonguelet  sustained  by  a  small  ossicle.  Shell  subplanorbic 
or  trochiform ;  the  spire  elevated,  sometimes  depressed  (surbaissee), 
and  more  or  less  carinated  on  its  last  whorl,  which  forms  a  flat  circular 
base ;  a  moderate,  depressed,  and  often  nearly  quadrangular  aperture, 
with  its  external  or  right  lip*  trenchant,  angular,  or  folded  in  the 
middle.  Operculum  horny,  circular,  with  a  submedian  summit,  rolled 
regularly  into  a  spiral;  the  whorls  of  the  spire  narrow  and  numerous. 

M.  De  Blainville  observes  that  all  the  species  of  this  family  are 
phytiphagous,  marine,  and  live  upon  the  rocks  on  the  shore  of  the  sea. 
He  divides  the  group  into  Solarium  and  Trochus. 

Solarium. — Animal  unknown.  Shell  orbicular,  rolled  up  (enroulee) 
nearly  on  the  same  plane,  or  planorbic ;  spire  very  much  lowered 
(surbaissee) ;  a  large  conic  umbilicus,  with  its  edges  denticulated  or 
not  at  the  entrance  ;  aperture  not  modified  by  the  last  whorl  of  the 
spire,  which  is  entirely  flat;  no  columella.  Operculum  unknown 
(Blainville). 
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Tho  number  of  rocont  species  recorded  by  Woodward  id  26,  and  of 
fossil  56. 

Tho  species  of  this  genus  hitherto  found  have  occurred  in  the  seas 
of  tho  warmer  climates.  The  Mediterranean,  the  Indian  Ocean,  tho 
coasts  of  Tranqucbar,  tho  South  Seas,  and  those  of  Australia  are  tho 
localities  recorded  by  Lamarck.  The  specimens  have  been  found 
near  the  shore — it  seems  to  be  a  littoral  (ren us — on  rocks  and  weeds. 

8.  pers/.ectivum.  Shell  orbiculate-conoid,  longitudinally-striated, 
whitish-yellow,  with  articulated  bolts  of  white  and  brown  or  chestnut 
near  tho  sutures;  the  notches  of  the  umbilicus  small.  (Larnarek.) 
Animal  with  a  largo  foot  widened  in  front,  and  having  a  very  strongly 
developed  marginal  furrow,  yellowish  on  the  sides,  marked  with  a 
black  stria  above.  The  head  presenting  a  large  escutclioon.  The 
tentacles  short,  stout,  and  marked  with  two  longitudinal  black  bands 
on  the  sides.  At  their  base  are  placed  the  eyes  on  very  •  short 
pedicles.  The  branchial  oavity  appeared  to  be  partially  divided  in 
two,  lengthwise,  by  a  sort  of  fold.  The  intestine  describes  two  rather 
considerable  circumvolutions  before  it  passes  the  liver.  Operculum 
large,  oval,  membranous,  and  strongly  but  sparingly  spiral  at  one  of 
its  extremities.  The  colour  is  yellowish,  like  that  of  the  whole  animal. 

Messrs.  Quoy  and  Gaimard,  who  have  given  this  description  of  the 
animal  in  the  'Zoologie'  of  tho  Astrolabe,  state  that  they  know 
nothing  of  the  habits  of  this  species,  which  was  brought  to  them 
nearly  dead  by  a  Malay  of  Amboyna. 


Solarium  perspectivum. 

a,  front  view;  b,  seen  from  below;  c,  operculum;  d,  anterior  part  of  the 
animal.    (Operculum  and  animal  from  the  '  Atlas'  of  the  Astrolabe.) 

S.  variegatum. — Shell  orbiculate-convex,  transversely  sulcated,  longi 
tudinally  striated  articulately,  variegated  with  white  and  bay ;  umbili- 
cus patulous  and  crenelated.  (Lamarck.)  Animal  nearly  of  the  same 
colour  as  the  shell,  which  it  secretes;  for  it  is  brown,  dotted  with 
black,  on  all  parts.  The  tentacles  are  stout,  long,  obtuse,  carrying 
the  eyes  at  a  certain  distance  from  their  base  on  a  convexity.  The 
foot  is  oval,  rather  large,  widened,  notched,  and  auriculated  in  front. 

It  carries  at  its  posterior  part  one  of  the  most  singular  of  opercula, 
of  an  unique  form  among  mollu3cs,.and  already  known  in  collections 
by  the  account  of  M.  de  Roissy,  but  without  the  knowledge  of  the 
species  to  which  it  was  to  be  referred.  It  is  a  long,  solid,  calcareo- 
membranous  cone,  carrying  membranous  lamelloe  spirally  throughout 
its  length.  The  interspaces  are  as  it  were  ri banded.  (Quoy  and 
Gaimard.)    It  is  found  at  Carteret  Harbour  in  New  Ireland. 

4  B 


V 


1107  TROCHID-55. 


Shell  of  Solarium  variegalum. 


a,  the  animal  and  shell  of  Solarium  variegatum,  together  with  the  operculum, 
•cen  from  below  ;  b,  the  operculum.  (Astrolabe.) 

Trochus. — Animal  well  known,  and  as  characterised  above.  Shell 
thick,  ordinarily  nacreous,  trochoid,  with  the  spire  sometimes  lowered 
(surbaissde),  and  at  others  rather  lofty  (elancde)  and  pointed  at  the 
summit ;  trenchant  or  carinated  on  its  circumference,  umbilicated  or 
not  ;  aperture  depressed,  angular  or  subangular,  with  disunited 
borders,  the  right  lip  trenchant;  the  columella  bent,  twisted,  and 
often  projecting  in  front. 

Operculum  horny,  delicate,  consisting  of  numerous  narrow  spiral 
whorls,  increasing  slightly  from  the  centre  to  the  circumference. 
(Blainv.) 

The  number  of  recent  species  of  Trochus  given  by  Woodward  is 
150,  and  fossil  forms  360.  The  fossil  forms  are  found  in  the  Devonian 
rocks. 

These  plant-eating  marine  gastropods  are  very  widely  diffused,  there 
being  few  seas  without  some  of  the  species  :  they  have  been  captured 
at  depths  varying  from  the  surface  to  45  fathoms,  creeping  on  rocks 
and  sea-wceds,  sand,  sandy  mud,  and  gravel. 

T.  obeliscus.  Shell  conico-pyramidal,  nodulous  and  granulous, 
coloured  with  green  and  white ;  the  whorls  tuberculato-nodose,  and 
girt  with  many  granose  circles ;  the  last  whorl,  as  it  were,  removed  or 
taken  away  (dempto) ;  the  lower  surface  planulate ;  the  lip  sinuated 
at  the  base. 


Trochus  obelisctis. 

a,  anterior  part  of  the  animal,  a  portion  of  the  operculum  being  visible  at  the 
lower  part  of  the  figure ;  b,  operculum. 

Animal  with  stout  and  short  tentacles,  which  are  white  with  a 
browu  border;  the  ocular  peduncles  large,  pointed,  and  doubly  circled 
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with  black.  The  muzzle  is  very  wide,  with  a  black  riband  near  its  j 
border,  as  well  as  the  head,  which  is  moreover  dotted  with  greenish. 
The  foot  is  yellow  below,  and  so  dotted  with  brown  on  its  sides  that 
it  appears  black.  The  edge  of  the  mantle  is  variegated  with  brown 
and  greenish.  The  fringes  of  the  feet  are  white  and  without  filaments. 
(Quoy  and  Qaim.) 

Lamarck  gives  the  Indian  Ocean  as  the  habitat  of  his  species. 
Messrs.  Quoy  and  Gaimard,  who  captured  the  individual  above 
described  at  Tonga,  remark  that  in  colour  it  is  like  T.  obeliscus,  but 
that  it  tends  to  T.  acutus  in  its  suddenly-pointed  spire. 

The  same  zoologists  observe  that  the  opercula  of  Trochi  known  in 
collections  are  nearly  all  of  a  chestnut-colour.  This,  they  remark,  is 
ordinarily  due  to  the  action  of  the  air,  for  on  the  living  animal  they 
are  transparent  and  yellowish.  In  the  very  turriculated  species  the 
animal  draws  itself  back  into  the  shell  obliquely,  dragging  in  with  it 
in  this  manner  its  operculum,  which  otherwise  could  not  lie  flat  in  the 
aperture,  which  is  always  more  or  less  flattened.  These  animals,  they 
add,  show  themselves  but  little,  and  hide  themselves  far  in,  so  that 
none  of  their  parts  can  be  perceived.  It  is  even  necessary  to  break 
the  first  whorl  of  tho  shell  in  order  to  draw  them  satisfactorily. 
('  Astrolabe.') 

T.  impericilis.  (Genus  Imperator,  Montf.)  Shell  orbiculate-conoid ; 
the  apex  obtuse,  violet-brown  above,  white  below,  with  transverse 
imbricato-squamous^Urrows ;  the  whorls  turgidly  convex,  squamoso- 
radiate  at  the  margin  ;  the  scales  complicated  ;  umbilicus  infundibu- 
liform.  (Lam.) 

Animal. — Foot  oval,  rather  large ;  the  muzzle  elongated  in  form  of 
a  proboscis ;  the  tentacles  short,  white,  with  a  black  or  reddish  line 
running  lengthwise;  ocular  peduncles  very  stout,  obtuse,  the  palmettes 
hardly  visible.  All  these  parts  are  whitish ;  the  head  and  the  mouth 
are  striated  across  with  black  and  violet :  this  last  colour  belongs  only 
to  the  left  side.  The  foot  has  some  very  bright  marks  on  its  sides ; 
its  lateral  fringes  are  without  filaments. 

Operculum  oval,  smooth,  whitish,  and  a  little  convex  (renfle")  towards 
one  of  its  extremities.    ('  Astrolabe.') 

Messrs.  Quoy  and  Gaimard,  who  observe  that  the  operculum  of  this 
species  determined  them  to  place  it  in  the  genus  Turbo,  state  that  it 
has  only  been  hitherto  found  at  New  Zealand,  where  it  is  rare.  They 
never  obtained  more  than  one  living  specimen.  That  from  which  the 
description  and  figure  were  taken  was  small,  being  only  two  inches  in 
diameter,  comprising  the  spines.  It  was  covered  with  calcareous 
incrustations  and  marine  plants,  indicating  the  sloth  of  the  animal. 
They  found  it  in  the  Passe-des-Francais,  Tasman  Bay. 


Trochus  imperialis,  with  aniraaU 

a,  anterior  part  of  animal  seen  from  above  ;  b,  inside  of  operculum ;  e,  out- 
side of  the  same. 

Dr.  J.  E.  Gray  makes  the  Trochidw  the  second  family  of  his 
Podophthalma,  the  first  section  of  the  order  Phytophaga  in  his 
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arrangement.  Tlio  Trochid<e  are  immediately  preceded  by  'the 
Turbinida  and  followed  by  the  Stomatdlidce. 

Dr.  Gray's  Trochidce  consist  of  the  genera  Pyramis,  Cardinalin, 
Trochus,  Polydonta,  Clangulus,  Phorcus  (Phorus  ?),  Ziziphinus,  Canthi- 
ridtu  (Cantharidus  ?),  Thalotia,  Monodonta,  Qibbium,  Gibbula,  Rotella, 
Livona,  Talopia,  Camitia,  and  Helphinula.  ('Synopsis  Brit.  Mus.,' 
1810.) 

In  Woodward's  'Manual/  Solarium  is  referred  to  Chitonidce,  and 
Tnichus  to  Turbinidce. 
TROCHIDON.  [Troohid^s.] 

THOCHI'LID^E,  the  scientific  name  for  the  family  of  Humming- 
Birds. 

UnnsBuB,  in  his  last  edition  of  the  'Systema  Naturtc,'  placed  the 
genus  Trochilus  at  the  end  of  his  order  Piece,  and  next  to  tho  genus 
Certhia. 

Cuvier  includes  the  Colibris  (Trochilus,  Linn.)  in  his  order  Passe- 
reaux,  placing  the  group  between  the  Grimpereaux,  or  Creepers 
(Certhia,  Linn.),  which  in  Cuvier's  arrangement  comprises  the  Sun- 
Birds  and  the  Hoopoes  (Upupa,  Linn.).  [Cinnyrid/e.] 

M.  Lesson,  in  his  '  Manuel,'  places  the  Trochilidce  next  to  the  Phile- 
donidce,  and  at  the  end  of  the  Tenuirostree,  making  the  family  con- 
sist of  two  genera  only,  namely,  Colibri  (Polytmus,  Briss. ;  Trochilus, 
Linn,  and  Auct.),  and  Ornismya,  Less.  (Mellisuga,  Briss. ;  Trochilus, 
Linn.,  Temm.,  Vieill. ;  and  Orthorhynchus,  Lacdp.).  The  same  zoolo- 
gist, in  his  elegantly  illustrated  work  '  Les  Trochiliddes,  ou  les  Colibris 
et  les  Oiseaux  Mouches,'  gives  the  following  definition  of  this  brilliant 
group : — 

Trochilus  (auctorum). 
Synonyms : — Mellisuga  and  Polytmus,  Briss. ;  Trochilus,  Linn.,  Gm., 
Lath.,  Vieill.,  Temm. ;  Trochilus  and  Orthorhynchus,  Lacdp. ;  Trochilus, 
Cynanlhus,  Phccthomis,  Campylopterus,  and  Lampornis,  Sw.  ('Zool. 
Journ.') ;  Trochilus,  Ramphodou,  and  Ornismya,  Less. ;  Bellatrix, 
Calliphlox,  Polytmus,  Qlaucis,  Anthracothorax,  Heliactin,  Hylocharis, 
Basilinna,  Clirysolampis,  Smaragdites,  and  Eulampis,  Boie  ('  Isis,' 
1831). 

Zoological  Characters. — Bill  longer  than  the  head,  straight  or  arched, 
the  upper  mandible  a  little  widened  at  the  base,  rounded  above  and 
beyond  the  nostrils,  tapering  into  a  point ;  lower  mandible  straight  or 
slightly  bent  above  and  below,  entering  within  the  upper  mandible, 
dilating  a  little  towards  the  point,  and  of  the  same  length  as  the  pre- 
ceding. Nostrils  basal,  very  small,  covered  by  the  advanced  feathers 
of  the  forehead,  placed  in  a  lateral  fosset,  separated  from  each  other 
by  a  slight  ridge.  Wings  with  the  quill-feathers  graduated ;  the  first 
the  longest,  and  so  on  in  succession.  Tail  composed  of  ten  feathers, 
very  variable  in  length  and  form.  Tarsi  delicate,  slender,  naked  or 
feathered  to  the  heels,  scutellated,  having  in  front  three  equal  toes, 
the  two  internal  ones  a  little  connected  at  their  base,  the  hind  toe 
rather  stout,  all  furnished  with  compressed,  curved,  and  hooked  claws, 
which  are  rather  robust  for  the  toes.  Tongue  extensible,  long,  divided 
at  the  summit  into  two  widened  filaments,  which  are  slightly  spatu- 
late,  and  supported  by  two  very  long  branches  of  the  os  hyoides 
acting  like  a  spring,  tubular  in  the  centre,  or  formed  of  two  co- 
adapted  (adossds)  cartilaginous  canals. 

Geographical  Distribution. — America  (including  many  of  the  adjoin- 
ing islands),  principally  between  the  tropics ;  but,  at  the  same  time, 
there  are  species  which  range  very  far  to  the  south,  and  others  to  the 
north. 

Food. — Soft  insects,  such  as  spiders,  tipulas,  gnats,  ants,  and  also 
small  coleopterous  insects  ;  accessorily  the  honied  juice  of  flowers. 

Plumage. — That  of  the  male  brilliant,  sumptuous,  aud  with  metallic 
reflections.  The  livery  of  the  females  is  nearly  always  sombre,  tar- 
nished, or  with  but  little  brilliancy.  The  young  resemble  the  females, 
and  only  gradually  gain  the  dress  of  the  males.  The  feathers  have 
their  barbules  constantly  disposed  in  facets,  even  in  those  whose 
plumage  is  dull. 

In  the  '  Synopsis '  of  his  '  Classification  of  Birds '  Mr.  Swainson 
gives  the  following  arrangement  and  definitions,  observing  that  the 
typical  characters  alone  are  given  of  what  he  considers  to  be  the 
primary  groups ;  but  as  the  circular  succession  of  the  sub-genera  in 
each  is  a  subject  which  requires  more  investigation  than  he  had  been 
able  to  give  it,  he  will  not  attempt  to  impose  names  upon  the  minor 
groups,  which  could  not  as  yet  be  properly  demonstrated. 

Family  Trochilidce.  Humming-Birds. 
Wings  excessively  long,  falcated.    Feet  very  small. 
Genera : — Lampornis,  Sw. ;  Ex.  L.  mango.    Trochilus,  Auct. ;  Ex. 
T.  longirostris.    Cynanlhus,  Sw. ;  Ex.  C.  forficatus.    Phccthomis,  Sw. ; 
Ex.  P.  superciliosus.    Campylopterus,  Sw. ;  Ex.  C.  recurvirostris. 

He  places  the  Trochilidce  between  the  Cinnyridm  and  the  Prome- 
ropidce. 

Prince  C.  L.  Bonaparte,  in  his  'Specchio  Comparativo'  (1827), 
places  the  family  Anthomyzi,  with  the  genus  Trochilus,  between  the 
families  Tenuiroslres  and  jEgithali.  In  his  'Birds  of  Europe  and 
!  North  America'  (1838)  the  Trochilidce  are  arranged  between  the 
Upupidce  and  the  Certhidce,  and  comprise  the  genera  Trochilus,  Lam- 
pornis, and  Calliphlox. 

Mr.  G.  Pw  Gray,  in  hia  'List  of  the  Genera  of  Birds,'  gives  tho 


Trnnliilidce  a  placo  between  tho  Ncctarinido:  and  tho  MtUphagi&M, 
milking  the  first-named  family  consist  of  the  following  Hub-faujilie*  and 
genera : — 

Sub- Family  1.  Lampornince. 

Genera: — Campylopterus,  Sw.  ;  Eulampis,  Boie;  Ptlasojihora,  O.  R. 

Gray;  Lampornis,  Sw. ;  Qlaucis,  Iioie;  (?)  (Chrysurcs,  Less.) ; 

Topaza,  G.  It.  Gray;  Calothorax,  G.  EL  Gray  (Lucifcrs,  Lean.). 
Sub-Family  2.  Phcelhorninas. 

Genera  : —  Qrypus,  Spix  ;  Phccthomis,  Sw. 

Sub-Family  3.  Trochilince. 

Genera: — Patagona,  O.  R.  Gray  (Patagones,  Less.);  Cciligena,  I.csn; 

 1  (?)  (Glaucopes,  Less.);  Labia,  Leg*. ;  Heliactin,  Boie  ;  Trochilus, 

Linn.;  Jleliothryx,  Boie;  — —  (?)  (Plaiurus,  Less.) ;   (?)  (Avo- 

cettes,  Less.);  Polytmus,  Briss.;  Amizilis,  Less.;  ticphanoides,  Less.; 
Orthorhynchus,  Cuv. ;  Mellisuga,  Briss. ;  Clirysolamjris,  Boie;  Hylocharis, 
Boie;  Lophornis,  Less.  (Bellatrix,  Boie;  Coquets,  Less.). 

The  most  recent  work  on  this  subject  is  by  Mr.  Gould,  who  U 
now  (1855)  bringing  out  a  work  on  the  Trochilidce,  in  which  every 
species  will  be  figured.  Mr.  Gould  has  long  been  preparing  for  this 
great  work,  and  has  one  of  the  finest  collections  of  Hummiug-Birds 
ever  made.  Tho  collection  of  the  late  Mr.  George  Loddiges,  which 
iu  1842  was  the  most  extensive  in  Europe,  contained  lOG  species.  In 
Mr.  Gould's  collection  there  are  above  300  species.  This  collection 
was  publicly  exhibited  in  the  Gardens  of  the  Zoological  Society  in 
Regent's  Park,  in  1851  and  1852.  The  monograph  of  the  Trochilidce 
which  is  to  illustrate  this  great  collection  has  already  reached  ten 
parts,  and  will  be  completed  in  sixteen. 

The  following  is  a  list  of  the  genera,  as  given  by  Mr.  Gould  : — 

Oryphus,  Spix. — Ex.  Trochilus  nccvius,  Dumont.  It  is  the  only 
species  of  this  genus,  and  inhabits  the  mountainous  districts  of 
Brazil. 

Glaucis,  Boid. — Ex.  T.  aquila,  Bourcier.    It  inhabits  New  Granada, 

Phcetornis. — Ex.  T.  hispidus,  Gould.  It  is  an  inhabitant  of  Peru. 
There  are  several  species. 

Lafresnaya,  Bonaparte.— Ex.  T.  Lafrcsnayi,  Bois.  There  is  another 
species,  both  inhabitants  of  Quito. 

Boryfera,  Gould. — Ex.  T.  Ludovica.  Several  species  are  natives  of 
Peru. 

Petasophora,  G.  R.  Gray. — This  is  a  genus  remarkable  for  its  beauty. 
The  oldest  known  species  constitutes  the  type,  the  P.  Sen-irostris. 
There  are  eight  species,  natives  of  Brazil. 

Heliolhrix,  Boid. — The  species  of  this  genus  are  eminently  adapted 
for  flight.    The  type  of  the  genus  is  T.  auritus. 

No  other  species  are  in  Mr.  Gould's  collection.  They  are  natives  of 
Brazil  and  Guyana. 

Delattria,  Bonaparte. — This  genus  contains  four  species.  Ex.  T. 
fulgens  of  Swainson,  a  native  of  Mexico. 

Heliodoxa,  Gould. — Ex.  H.  Iacula,  Gould.  It  inhabits  Santa  F6 
de  Bogotd. 

Heliomaster. — Ex.  T.  longirostris,  Vieillot.  The  species  are  nativei 
of  the  Antilles  and  of  Brazil. 

Mr.  Gould  separates  from  the  foregoing  genus  a  species  to  which  ha 
gives  the  generic  title  of  Plerophorus.  It  is  a  native  of  the  mountain 
range  of  Columbia,  and  ranks  amongst  the  most  gorgeous  of  the 
Trochilidce. 

Campylopterus,  Swainson. — Ex.  C.  latipennis,  the  Blue-Throated 
Sabre-Wing.  Nine  species  are  known,  natives  of  the  borders  of  the 
Amazon. 

Lampornis. — Ex.  T.  Mango.  It  inhabits  Jamaica.  There  are  several 
species. 

Eulampis,  Boid. — Ex.  T.  holosericeus.  This  species,  according  to 
Lesson,  is  confined  to  the  Antilles. 

Polytmus,  Bonaparte. — This  genus  contains  but  one  species,  T, 
polytmus  of  Jamaica. 

Topaza,  Gray. — Ex.  T.  Pdla,  the  Topaz-Throated  Humming-Bird ;  a 
native  of  Rio  Negro,  Brazil. 

Cceligena. — Ex.  T.  cccligcna,  the  Purple  Humming-Bird.  A  second 
species  of  this  genus  has  been  received  by  Mr.  Gould  from  Bolivia. 

Leucippus,  Bonaparte. — No  species  are  recognised  by  Mr.  Gould 
natives  of  Venezuela, 

Bourcieria,  Bonaparte. — There  are  four  species,  of  which  T.  Wilsonii 
is  an  example. 

Aglceactis,  Gould. — Ex.  T.  cupreipennis  ;  a  native  of  Columbia. 

Florimga,  Bonaparte. — The  type  of  this  genus  is  T.  mellivorus  of 
Linnaeus  ;  a  native  of  Cayenne,  Surinam,  and  the  Antilles.  Two  other 
species  are  known. 

Hylocharis,  Boid. — Of  this  genus,  the  Sapphire-Throated  Humming. 
Bird,  T.  sapphirinus,  and  the  Golden-Green  Humming-Bird,  Ornismya 
prasima,  are  examples.  It  is  a  native  of  Guyana,  Cayenne,  Brazil,  and 
Berbice. 

Docimaster,  Gould. — This  genus  contains  but  one  species.  T.  ensiferut. 

Helianthea,  Gould. — The  types  of  this  geuus  are  T.  helianthea  and 
T.  Bonapartii,  natives  of  New  Granada  aud  Venezuela. 

Patagona,  Gray,  contains  only  one  species,  T.  gigas;  a  native  of 
Chili. 

Metallura,  Gould. — Five  species  belong  to  this  genus.  They  are 
natives  of  Bolivia 
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Avocettinus,  Bonaparte,  contains  two  species. — Ex.  T.  Avocetta. 

Chryswonia,  Bonaparte. — Four  species  are  arranged  under  this 
genus.    They  are  natives  of  Brazil  and  Peru.    Ex.  T.  Jlnone. 

Htliangelus,  Gould. — This  is  a  gorgeous  group.  All  the  species  are 
natives  of  the  Andes.    Six  species  are  recorded. 

Oreotrochilut. — Six  species  are  recorded  from  South  America.  Ex. 
T.  Chimborazo. 

Thalurania,  Gould. — The  type  of  this  genus  is  the  Fork-Tailed 
Humming-Bird,  Ornismya  f areata  of  Lesson. 

Saucerottia,  Bonaparte. — Ex.  T.  Sauccrotti.  The  species  are  natives 
of  New  Granada. 

Amazilius,  Bonaparte. — Ex.  Ornismya  Amazilii  of  Lesson.  It  is  a 
native  of  Peru. 

Thaumatius,  Bonaparte. — Ex.  Trochilus  Thaumatius.  Natives  of 
Brazil. 

Ramphomicron,  Bonaparte. — Eight  or  nine  species  of  this  group  are 
described.  The  type  of  the  genus  is  T.  microrhynchus,  a  native  of 
Santa  F6  de  Bogotd. 

Oxypogon,  Gould. — The  types  of  this  genus,  which  contain  but  very 
few  speoies,  are  the  Ornismya  Ouerini  and  0.  Lindeni. 

Loddigesia,  Gould. — One  species  of  this  genus  is  recorded,  T.  mira- 
bilis  ;  a  native  of  Peru. 

Spathura,  Gould. — Ex.  Ornismya  Underwoodii,  tho  Rough-Legged 
Racket-Tailed  Humming-Bird.    Natives  of  Peru. 

Sriopus,  Gould. — The  species  are  natives  of  tho  Cordilleras,  Peru, 
and  Columbia.    There  are  fourteen  or  sixteen  species  recorded. 

Cynanthus. — Ex.  T.  Nuna,  the  Nuna  Humming-Bird ;  a  native  of 
Peru. 

Cometes,  Gould. — This  genus  contains  only  two  species,  of  supreme 
magnificence.    Ex.  T.  sparganurus,  the  Sappho. 

Trochilus,  Linnaeus  and  Bonaparte. — Mr.  Gould  gives  to  this  genus 
the  title  of  Colibri.  Tho  typical  example  is  the  Ruby-Throat,  or 
Northern  Humming-Bird,  T.  Colubris. 

Ornismya,  Bonaparte. — There  are  several  species  natives  of  Jamaica. 

Selasphorus,  Swainson. — Ex.  T.  ruber,  the  Nootka  Sound  Hummiag- 
Bird. 

Sephanoides,  Lesson. — Ex.  T.  Galerita.  Valparaiso. 

Chrysolampis,  Boie\ — This  genus  is  represented  by  the  Ruby-Crested 
Humming-Bird,  T.  moschitus.  It  is  a  native  of  the  Antilles,  and 
probably  also  of  Guyana. 

Orthorhynchus,  Cuvier. — Ex.  T.  chlorolophus,  a  native  of  Martinique. 

Cephalipis,  Loddiges.— Ex.  T.  Loddigesii,  Gould  It  is  a  native  of 
Rio  Grande. 

Lophornit,  Lesson. — There  are  several  species.  Ex.  T.  auralus  ;  a 
native  of  Guyana,  Cayenne,  and  Brazil. 

Discosura,  Bonaparte. — Ex.  T.  longicaudattis  ;  a  native  of  Guyana. 

Tryphmna,  Gould. — The  type  of  this  genus  is  Tryphmna  Buponti,  a 
native  of  Mexico.    There  are  four  species  described. 

Augastes,  Gould—  Ex.  T.  superbus  (Vieill.) ;  a  native  of  Brazil.  There 
are  two  speoies  described. 

Calothorax,  Gray.— The  type  of  the  genus  is  Trochilus  lucifer, 
Swainson. 

Heliactin,  Boie\ — One  species  is  only  recorded,  T.  cornutus ;  a  native 
of  Brazil. 

Thaumastwra,  Bonaparte.— The  type  of  this  genus  is  Trochilus  Cora, 
Lesson  ;  a  native  of  Peru. 

Qouldia,  Bonaparte.— The  example  of  this  genus  is  T.  Zangsdorfi 
of  Vieillot,  a  native  of  Brazil.  There  are  two  or  three  species 
described. 

The  birds  belonging  to  this  family  are  no  less  remarkable  for  their 
structure  than  for  the  wonderful  splendour  of  their  plumage.  The 
very  deep  keel  of  the  sternum,  the  power  of  the  bones  of  the  wing, 
lengthened  scapula,  and  the  comparatively  impoverished  structure  of 
the  lower  extremities,  all  exhibit  an  organisation  of  the  locomotive 
system  especially  adapted  to  the  development  of  the  highest  powers 
of  flight. 


Skeleton  of  Humming-Bird.  (From  a  specimen  in  the  Museum  of  the  Royal 
College  of  Surgeons  in  London.) 

To  put  this  framework  in  motion  a  corresponding  development  of 
the  muscular  system  is  applied.  The  enormous— for  enormous,  by 
comparison,  they  are — pectoral  muscles,  and  the  other  muscles  employed 
for  working  the  wings,  form  nearly  the  whole  fleshy  substance  of  the 
bird :  those  allotted  to  the  feet  are  reduced  to  the  least  possible  quan- 


tity consistently  with  the  requisite  stability.  All  proclaims  that  the 
being  before  us  is  destined  to  pass  the  most  active  part  of  a  highly 
active  life  in  the  air;  and  when  we  proceed  to  inquire  into  the  habits 
of  this  ethereal  race,  we  shall  at  once  perceive  how  admirably  adapted 
to  those  habits  this  organisation  is. 

Another  part  of  the  mechanism  of  these  minute  creatures,  inti- 
mately connected  as  it  is  with  their  existence,  demands  some  notice. 
The  tongue  is  the  principal  organ  for  obtaining  the  food,  which  con- 
sists of  the  honied  juices  of  flowers  and  insects.  This  tongue  is  so 
framed  that,  like  the  same  organ  in  the  Woodpeckers,  it  can  bo  darted 
out  of  the  bill  by  a  sudden  action  of  the  os  hyoides,  comparable  to 
that  of  a  spring  suddenly  released  from  the  detent.  It  is  very  long, 
and  can  be  protruded  a  good  way  from  the  bill. 

In  order  that  this  tubular  tongue  may  be  thus  projected  upon  the 
aliments  which  its  terminations  are  appointed  to  seize  and  retain,  the 
os  hyoides  which  supports  it  is  formed  of  two  bony  plates  which 
separate,  pass  below  the  cranium,  re-ascend  over  the  bones  of  the 
occiput,  and  proceed  to  form  a  point  of  resistance,  or  fulcrum,  by 
their  re-union  on  the  forehead.  The  result  of  this  disposition,  when 
brought  into  play  by  the  muscles  of  the  tongue,  is  a  great  power 
over  the  muscular  tubes,  furnished  with  circular  fibres,  which  compose 
the  organ  of  taste.  The  two  small  blades,  or  elongated  spoon-like 
terminations,  seize  the  insects,  or  lick  up  the  honied  exudations,  which 
are  on  the  instant  carried  to  the  aperture  of  the  oesophagus  by  the 
elasticity  and  contractility  of  the  two  tubes,  and  forthwith  swallowed. 
The  long  and  slender  bill  comes  admirably  in  aid  to  insert  the  tonguo 
into  the  nectaria  of  flowers. 


Bill  and  Tongue  of  Humming-Bird. 
a,  the  head,  profile ;  the  tongue  protruded  from  the  bill,  and  showing  its 
bifurcation ;  the  two  branches  of  the  os  hyoides  are  seen  surrounding  the  cra- 
nium ;  b,  the  same  seen  from  above,  the  two  branches  of  the  os  hyoides  uniting 
at  a  pointed  angle  in  front ;  c,  the  same  seen  from  below ;  d,  the  tongue  much 
magnified,  with  some  of  its  soft  parts  dissected  away,  but  adhering  to  the  os 
hyoides  and  its  branches,  as  well  as  to  the  larynx,  seen  from  aboye  ;  e,  the  same 
seen  from  below,  with  the  os  hyoides  only,  and  the  two  lamella  of  its  point 
separated  ;  /,  portion  of  the  tongue  very  much  magnified,  seen  from  above,  so 
as  to  convey  the  idea  of  the  manner  in  which  the  cylinders  that  form  it  are 
united;  g,  the  lower  side  of  the  same.  (Lesson.) 

The  sight  of  the  Humming-Birds  is  well  developed,  and  very  acute 
within  the  range  required  ordinarily  for  its  exercise :  the  sense  of 
hearing  is  quick. 

The  plumage  in  which  these  dazzling  birds  are  clad  defies  description 
either  with  pen  or  pencil.  The  most  brilliant  metallic  tints,  the  hues 
of  the  richest  gems,  fade  before  the  display  made  by  many  of  the 
living  adult  males.  "  Splendet  ut  sol,"  says  Marcgrave,  speaking  of 
one  of  them.  Audebert  applied  himself  to  account  for  this  brilliancy 
of  colour,  and  to  demonstrate  on  mathematical  principles  that  it  is  due 
to  the  organisation  of  the  feathers,  and  to  the  manner  in  which  tho 
luminous  rays  are  reflected  on  falling  upon  them.  M.  Lesson  thinks 
that  this  colour  is,  first,  the  result  of  the  elements  contained  in  the 
blood  and  elaborated  by  the  circulation;  and  that,  secondly,  the 
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texture  of  the  plumes  plays  tho  principal  part  in  consequence  of  tins 
manner  in  which  the  rays  of  li^'lit  traverse  them,  or  are  reflected  I  y 
the  innumerable  facets  which  a  prodigious  quantity  of  barbies  or  fibres 
present.  As  an  example  of  tho  diversity  of  tints  which  spring  from 
such  scaly  feathers,  M.  Lesson  cites  the  emerald  '  cravat '  of  many 
species,  which  takes  all  tho  hues  of  green,  and  then  tho  brightest  and 
most  uniformly  golden  tints  down  to  intense  velvet  black  ;  or  that  of 
ruby,  which  darts  forth  pencils  of  light,  or  passes  from  reddish-orange 
to  a  crimsoned  red-black. 

The  females  generally  speaking  are  without  the  splendour  of  the 
males ;  and  are  clad  in  modest,  not  to  say  sombro,  plumage.  The 
same  may  be  said  of  the  young  males  till  tho  second  year,  when 
traces  of  the  future  brilliancy  begin  to  appear  hero  and  thero ;  but  on 
the  third  year  all  remains  of  the  sober  livery  of  youth  have  vanished, 
and  the  bird  shines  out  in  the  full  radiance  of  his  nuptial  dress. 

The  small  feet  are  generally  of  a  dark  colour :  several  species,  espe- 
cially those  which  live  high  up  in  the  mountainous  regions,  have  the 
tarsi  warmly  and  largely  protected  with  white  plumelets,  so  that  the 
birds  look  as  if  they  had  downy  muffs  on  their  legs. 

The  native  names  of  the  Humming-Birds  were,  as  might  be  expected, 
first  made  known  by  the  Spaniards  and  others  who  first  invaded  the 
New  World.  With  the  ancient  Mexicans  these  bright  creatures  appear 
to  have  been  great  favourites.  The  radiant  mantles  worn  by  the  natives 
in  Montezuma's  time  glittered  with  the  spoils  of  these  diminutive  birds, 
which  were  also  employed  in  the  art  of  design,  and  in  the  composition 
of  those  embroidered  pictures  which  Cortes  has  so  highly  praised. 
Humboldt  notices  the  religious  belief  of  the  Mexicans  that  Toyamiqui, 
the  spouse  of  the  God  of  War,  conducted  the  souls  of  those  warriors 
who  had  died  in  defence  of  the  gods  into  the  mansion  of  the  sun,  and 
transformed  them  into  humming-oirds ;  and  it  must  be  owned  that 
they  form  an  emblem  of  the  soul  hardly  less  spiritual  than  the  butter- 
fly of  the  Greeks.  Hernandez  treats  of  the  Mexican  species  under  the 
names  of  Hoitzitziltototl,  or  Avis  varia  ;  and  in  tho  '  Nova  Plantarum, 
Animalium,  et  Mineralium  Mexicanorum  Historia  a  Francisco  Her- 
nandez Medico  in  Indiis  prscstantissimo  primum  compilata,  dein  a 
Nardo  Antonio  Reecho  in  Volumen  digesta,'  &c.  (Romeo,  1651,  folio), 
we  find  seven  species  figured  under  the  general  title  of  Hoitzitzil,  and 
the  specific  designations  of  Xiu  Hoitzitzilin,  Etsal  Hoitzitzilin,  Ystac 
Hoitzitzilin,  Tenoc  Hoitzitzilin,  Quetsal  Hoitzitzilin,  Tozcacoz  Hoitzit- 
zilin, and  Xoe  Hoitzitzilin.  Ximenes  writes  the  word  Huitzitzil. 
Gomara  gives  Vicicilin  as  the  name.  John  de  Laet  writes  Quenti  as 
the  Peruvian  and  Tomineios  as  the  Spanish  appellation.  Ourissia  is 
the  name  recorded  by  Nieremberg ;  and  Guianumbi,  according  to 
Marcgrave  and  others,  is  the  Brazilian  designation.  These  and  other 
Indian  terms  are  said  to  signify  '  rays  of  the  sun,'  '  tresses  of  the  day- 
star/  'murmuring  birds,'  and  the  like.  The  Spanish  Tominos,  or 
Tomineios,  seems  to  refer  to  their  diminutive  size  and  small  weight  ;* 
and  Picaflores,  another  term  employed  by  the  Spanish  or  Portuguese 
Creoles,  to  their  mode  of  taking  their  food.  Captain  Lyon,  R.N.,  in 
his  'Journal  of  a  Residence  and  Tour  in  the  Republic  of  Mexico' 
(1828),  states  that  in  the  neighbourhood  of  Xalapa  the  Humming- 
Bird  is  distinguished  by  the  names  of  Chupa-Rosa  and  Chupa-Myrta, 
Rose-Sucker  and  Myrtle-Sucker. 

It  is  not  to  be  wondered  at  that  fable  should  have  its  share  in 
accounting  for  the  origin  and  describing  the  habits  of  these  diminu- 
tive aerial  beings.  Thus,  while  the  more  sober  believed  that  they 
were  hatched  from  eggs  like  other  birds,  others  fancied  that  they  were 
transformed  from  flies,  some  going  so  far  as  to  declare  that  they  had 
been  seen  in  the  half-fly  half-bird  Btate.  Then  again  they  were  sup- 
posed to  live  no  longer  than  the  flowers  which  afforded  them  food, 
and  when  those  flowers  faded  they  were  believed  to  fix  themselves  by 
the  bill  to  some  pine  or  other  tree,  and  there  remain  during  the  dreary 
months  till  the  descending  rains  brought  back  the  spring,  when  they 
revived  again,  to  undergo  the  same  alternation  of  life  and  death. 
Gomara  states  that  they  expired  in  the  month  of  October,  having 
previously  suspended  themselves  by  their  feet  from  a  branch  in  some 
warm  place,  and  were  renascent  in  April. 

Humming-Birds  were  in  the  museum  of  the  Tradescants  under  that 
name,  this  name  having  been  given  them  on  account  of  the  noise  they 
make  with  their  wings  whilst  flying.  In  the  '  Musseum  Tradescanti- 
anum,'  by  John  Tradescant  (12mo.,  London,  1656),  we  find  in  the 
catalogue  of  '  Whole  Birds,'  "  divers  Humming-Birds,  three  sort3 
whereof  are  from  Virginia." 

Mr.  Darwin  states  that  two  species  are  common  in  Chili,  and  that 
he  has  seen  a  third  within  the  Cordilleras  at  an  elevation  of  about 
10,000  feet.  He  adds  that  in  the  wooded  island  of  Chiloe,  which  has 
an  extremely  humid  climate,  Mdlisuga  Kingii,  skipping  from  side  to 
side  amidst  the  dripping  foliage,  is  perhaps  more  abundant  than  any 
other  kind.  It  there  very  commonly  frequents  open  marshy  ground, 
where  a  kind  of  bromelia  grows  :  hovering  near  the  edge  of  the  thick 
beds,  it  every  now  and  then  dashed  in  close  to  the  ground ;  but  Mr. 
Darwin  could  not  see  whether  it  ever  actually  alighted.  At  the  time 
of  year  referred  to  by  him  there  were  very  few  flowers,  and  none 
whatever  near  the  beds  of  bromelia.  Hence  he  was  quite  sure  they 
did  not  live  on  honey ;  and  on  opening  the  stomach  and  upper  intes- 
tine, by  the  aid  of  a  lens  he  could  plainly  distinguish,  in  a  yellow 

*  Tomin,  the  third  part  of  a  drachm,  Spanish  troy  weight. 


fluid,  morsels  of  the  wings  of  JJiptera,  probably  7'ipulida;.  It  it 
evident,  ho  observes,  that  theso  birds  search  for  minute  insect*  in 
their  winter-quarters  under  the  thic  k  foliage.  He  opened  the  stomachs 
of  several  specimens,  which  were  shot  in  different  parts  of  the  con- 
tinent ;  and  in  all  remains  of  insects  wero  so  numerous  as  often  to 
present  a  black  comminuted  mass,  as  in  the  stomach  of  a  creeper. 
Mr.  Darwin  goes  on  to  state  that  in  Central  Chili  these  birds  are 
migratory,  making  their  appearance  thero  in  autumn,  arid  that  in  the 
latter  end  of  the  month  corresponding  to  our  October  they  were  very 
common.  They  began  to  disappear  in  the  spring,  and  on  the  12th  of 
what  would  correspond  to  our  March  he  saw,  in  the  course  of  a  long 
walk,  only  ono  individual.  As  this  species  migrates  to  the  southward, 
it  is  replaced  by  the  arrival  of  the  larger  kind  presently  to  be  noticed. 
Mr.  Darwin  does  not  believe  that  the  small  kind  breeds  in  Chili,  for 
during  the  summer  their  nests  wero  common  to  the  south  of  that 
country. 

Numbers  of  the  large  species  (Trochilus  <ji'J<u)  arrived  in  the  neigh- 
bourhood of  Valparaiso,  during  tho  year  in  question,  a  little  before 
the  vernal  equinox.  Mr.  Darwin  describes  it  as  coming  from  the 
parched  deserts  of  the  north,  probably  for  the  purposo  of  breeding 
in  Chili,  and  says  that  when  on  the  wing  its  appearance  is  singular. 
He  observes  that,  like  others  of  tho  geuus,  it  moves  from  place  to 
place  with  a  rapidity  which  may  be  compared  to  that  of  Syrphus 
among  Diptera  and  Sphinx  among  moths  ;  but,  whilst  hovering  over 
a  flower,  it  flaps  its  wings  with  a  very  slow  and  powerful  movement, 
totally  different  from  that  vibratory  one  common  to  most  of  the 
species  which  produces  the  humming  noise.  He  declares  that  he 
never  saw  any  other  bird  where  the  force  of  its  wings  appeared  (as 
in  a  butterfly)  so  powerful  in  proportion  to  the  weight  of  its  body. 
He  tells  us  that  when  hovering  by  a  flower,  its  tail  is  constantly  ex- 
panded and  shut  like  a  fan,  the  body  being  kept  in  a  nearly  vertical 
position.  This  action,  he  says,  appears  to  steady  and  support  tho 
bird  between  the  slow  movements  of  its  wings.  He  further  states 
that,  although  flying  from  flower  to  flower  in  search  of  food,  its 
stomach  generally  contained  abundant  remains  of  insects,  which  he 
suspects  are  much  more  the  objects  of  its  search  than  honey  ;  and 
that  its  note,  like  that  of  nearly  the  whole  family,  is  extremely  shrilL 

The  nests  of  these  birds  are  as  wonderful  as  any  that  are  made. 
They  vary  greatly  in  form  and  structure  ;  but  in  all  the  soft  and 
delicate  materials  are  so  put  together  as  to  furnish  as  much  warmth 


Nest  of  Humming-Bird,  (Lesson.) 


Nest  of  Humming-Bird,  with  eggs.  (Lesson.) 
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as  possible,  an  object  of  first  rate  importance  where  the  body  of  the 
parent,  generally  speaking,  is  so  small,  and  the  quantity  of  animal  heat 
given  out  must  be  in  proportion. 

Prince  Maximilian  de  Wied,  on  examining  the  flower  of  a  palm-tree 
in  Brazil,  found  affixed  to  it  the  nest  of  the  Blue-Headed  Humming- 
Bird  (Trochilus  pileatus,  Ornismya  cristata,  Less.?),  which,  he  says, 
much  resembles  that  of  the  Trochilus  bicolor  of  authors.  He  found  it 
as  well  covered  with  moss  as  those  of  the  Goldfinch  and  many  other 
small  European  birds.  The  Prince  adds,  that  in  all  humming-birds' 
nests  two  white  eggs  of  an  elongated  form  are  found,  which  in  some 
species  are  extraordinarily  small.  This  rule  as  to  the  duality  of  the  eggs 
is  not  without  exception,  if  the  information  given  to  Sir  William  Jardine 
be  correct,  that  the  Doctor  Humming-Bird,  as  it  is  provincially  termed 
(Trochilus  hirsutus),  huilds  its  nest  suspended  like  that  of  the  Yellow- 
Tail  (Cassicus  cristatus)  with  the  entrance  somewhat  downwards,  and 
lays  only  one  egg.  This  nest  is  described  as  being  of  a  lengthened 
form,  composed  of  dried  grass  and  slender  roots,  moss,  &c,  as  not  of 
the  general  compact  structure,  and  as  suspended  from  the  leaf  of  some 
reed-like  plant,  to  which  it  is  cemented  chiefly  by  the  threads  of 
spiders  or  caterpillars. 


Nest  of  the  Brazilian  Amethy6t  Humming.Bird  (Ornismya  amethhtoides,  Less.). 
a,  the  egg. 

Cotton,  thistle-down,  delicate  fibres,  a  fungus-like  substance,  and 
other  soft  materials  woven  into  a  compact  and  fleecy  substance,  enter 
into  the  composition  of  the  nests  of  Humming-Birds.  The  outside  is 
in  most  instances  covered  with  lichens,  generally  supposed  to  he  stuck 
on  with  a  sort  of  glue  secreted  by  the  bird ;  but  we  have  reason  to 
believe  that  this  is  not  so.  The  nest  generally  appears  to  be  made 
by  warping  spiders'  webs  over  fragments  of  plants,  their  down,  lichens, 
&c ;  and  the  lichens,  which  are  never  turned  the  wrong  way,  are 
secured  by  the  webs  only. 

Captain  Lyon  gives  an  account  of  a  Humming-Bird  which  built  its 
nest  in  an  orange-tree.  The  young  were  hatched  at  first  in  a  shallow 
nest,  but  as  the  young  increased  in  size,  the  mother  built  her  nest 
higher,  so  that  from  having  at  first  the  form  of  figure  1,  it  became 
ultimately  like  figure  2, 


The  parents  are  most  valiant  in  defence  of  their  nests.  Oviedo 
relates  how  they  will  fly  even  at  the  face  of  a  man  who  climbs  a  tree 
where  their  nests  are,  mid  strike  him  in  the  eyes,  coming,  going,  and 
returning  so  swiftly,  that  no  man  would  well  believe  it  who  had  not 
seen  it.  Mr.  Bullock  says  that  the  female  of  the  Mexican  Star  lays 
two  eggs,  perfectly  white,  and  large  for  the  size  of  the  bird ;  and  the 


Indiana  informed  him  that  they  were  hatched  in  three  weeks  by  the 
male  and  female  sitting  alternately.  He  states  that  when  attending 
their  young,  they  attack  any  bird  indiscriminately  that  approaches  the 
nest.  This  pugnacious  audacity  probably  fostered  the  Mexican  belief 
that  these  diminutive  bodies  contained  the  souls  of  slain  warriors. 

Medical  virtues  have  been  attributed  to  these  bright  beings. 
Powdered  Humming-Bird  was  considered  a  specific  in  cases  of  epi- 
lepsy ;  and  the  alleged  efficacy  of  the  birds  in  curing  rheumatism 
secured  a  place  for  them  in  the  old  European  Pharmacopoeia. 

We  proceed  to  give  a  very  few  examples  of  the  multitudinous  forms 
presented  by  this  gorgeous  race. 

Sickle- Winged  Humming-Bird,  Trochilus  falcatus  Sw.  Green ; 
throat  and  breast  shining-blue  ;  body  and  vent  blue-green  ;  tail  even, 
rufous  cinnamon ;  exterior  quills  falcated,  the  shafts  dilated  and 
compressed.    It  ia  a  native  of  the  Spanish  Main. 


Sickle-Winged  Humming-Bird  (Trochilus  falcatus,  8w.),  a  little  reduced. 

Recurved-Bill  Humming-Bird,  Trochilus  recurvirostris,  Sw.  Golden- 
green  ;  throat  shining  emerald-green ;  middle  of  the  breast  and  body 
black ;  lateral  tail-feathers  beneath  topazine ;  bill  recurved.  (Sw.)  It 
is  a  native  of  Peru. 


Recurved-Bill  Humming-Bird  ( Trochilus  recurvirostris,  Sw.). 

Gould's  Humming-Bird,  Ornismya  Gouldii,  Lesson.  —  This  bird, 
Ornismya  ornata,  and  the  Hausse  Col  Blanc  (0.  strumaria,  Less.), form 
a  small  natural  tribe.  The  Huppe  Col  (0.  ornata),  which  is  figured 
by  M.  Lesson  (pi.  xli.,  male  and  female,  Oiseaux  Mouches,  very  young, 
pi.  xxiv.,  Trochilide'es),  is  found  in  Guyana,  Brazil,  and  Trinidad; 
the  Hausse  Col,  figured  by  M.  Lesson  (pi.  xlii.,  male ;  pi.  xliii.,  female 
and  young,  Oiseaux  Mouches),  is  found  in  Brazil. 
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Gould's  Humming-Bird  (Ornismya  Oouldii,  Less.) 

The  Bar-Tailed  Huraming-Bird,  Sappho  Humming-Bird  of  Lesson. 
This  is  the  Trochilus  sparganurus,  or  Bar-Tailed  Humming-Bird  of 
Shaw  ;  Ornimya  Sappho,  Less. ;  T.  radiosus,  Temrn.  (Galleries  of  the 
Museum) ;  T.  chrysurm,  Cuv. ;  T.  chi-ysochloris,  Vieill.) 

It  is  a  native  of  the  east  of  Peru. 


Bar-Tailed  Humming-Bird  (Trochilus  sparganurtis).  (Lesson). 

The  Double-Crested  Humming-Bird,  Trochilus  cornutus,  Wied. ; 
Trochilus  bilophus,  Temm. ;  Ornismya  chrysolopha,  Less. 

Male. — Bill  and  feet  very  weak  and  obscure  in  colour.  Two  flattened 
fan-shaped  crests,  each  composed  of  six  small  feathers,  part  from  the 
forehead  on  a  level  with  the  eyes.  The  brilliancy  of  these  crests 
surpasses  description,  glistening  as  they  do  with  the  hues  of  polished 
gold  and  red  copper,  changing  into  the  gemmy  tints  of  the  ruby  and 
emerald,  now  fire-coloured,  anon  the  purest  green,  and  presently  the 
brightest  yellow.  The  scaly  feathers  of  the  forehead  between  the 
two  crests  sparkle  with  metallic  uniform  green,  changing  to  steel  or 
sapphire  blue.  A  camail  of  dark  changeable  violet  ext-  nds  from  the 
throat  behind  the  eyes,  and  descends  along  the  sides  of  the  neck  to 
terminate  in  a  point  of  long  feathers  before  the  breast.  This  uncertain 
violet  graduating  into  a  non-metallic  blue,  with  its  velvety  very  dark 
tint,  is  sharply  defined  on  the  milk-white  of  the  breast,  which  extends 
to  the  lower  part  of  the  neck,  so  as  to  form  a  rather  large  white 
collar.  The  lower  part  of  the  belly  is  white ;  but  the  middle  of  the 
abdomen  and  the  flanks  are,  like  the  back,  golden-green,  with  which 
is  mingled  a  little  of  the  grayish  colour  of  the  l*>«e  of  the  feathers. 


TROCHILIDi'E.  1U« 


Back  and  sides  of  the  head  behind,  back,  and  feathers  of  the  rump, 
metallic  golden-green.  Quills  brown.  Tail  graduated,  composed  Of 
four  feathers  longer  than  the  six  other*  ;  the  two  middle  ones  are 
brown,  the  two  external  pure  white.  Th«  other  shorter  external  tail- 
feathers  are  white,  but  their  outer  border  is  variegated  with  brown. 
The  tail  below  is  whito,  slightly  smoked  as  it  were.  The  wings  reach 
only  to  the  half  of  tho  tail,  the  general  form  of  which  is  long,  acumi- 
nated, and  narrow.    Length  4  inches  5  or  6  lines.    Bill  6i  lines. 


Double-Crested  Humming-Bird  {Trochilus  cornutus,  Wied),  adult  male. 


The  Cora  Humming-Bird,  Ornismya  Cora.  Less.  Upper  part  of 
the  head,  back,  rump,  and  coverts  of  the  wings,  uniform  and  metallic 


Cora  Humming-Bird  (Ornismya  Cora,  Less.). 


green.  A  wide  iridescent  gorget  occupies  tho  throat  down  to  the 
half  of  the  neck  and  to  the  cheeks;  the  lower  part  of  the  neck  in 


1119 


TROCHILUS. 


TROGLODYTINiE. 
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front,  the  breast,  and  all  the  lower  parts  of  the  body,  are  tarnished 
■white,  with  a  little  brown  on  the  flanks.  Tail,  consisting  of  eight 
brownish  feathers,  bordered  with  white  within  ;  two  middle  feathers 
much  longer  than  the  others,  white  on  their  internal  side,  brownish 
on  their  external  border,  and  entirely  brown  at  the  extremity.  Bill 
slender,  black.  Feet  reddish.  Total  length  5  inches  5  lines  (French) ; 
of  this  the  tail  measures  3  inches  2  lines,  and  the  bill  6  lines.  It  is  a 
native  of  Peru,  and  especially  the  Plain  of  Lima. 

All  the  species  of  Humming-Birds  are  exclusively  natives  of  the 
New  World  where  they  are  found,  from  one  extremity  of  the  con- 
tinent to  another.  One  species  is  described  as  inhabiting  America 
as  far  north  as  Sitka,  whilst  another  has  been  found  at  Cape  Horn. 
One  group,  the  genus  Oreotrochilus,  is  found  at  the  height  of  15,000 
feet  above  the  level  of  the  sea,  where  they  feed  upon  the  Coleoptera 
and  Hymenoptera,  which  frequent  the  alpine  plants  of  these  snowy 
regions.  They  abound  however  in  the  tropical  regions  of  America, 
and  are  most  numerous  in  the  deltas  and  along  the  banks  of  the  great 
rivers  which  flow  through  this  vast  continent. 

Some  species  are  found  iu  the  West  Indian  Islands  which  are  not 
found  on  the  continent.  One  island  in  the  Pacific  teems  with  these 
birds,  and  three  species  are  found  peculiar  to  the  island  of  Juan 
Fernandez. 

Many  attempts  have  been  made  to  bring  these  beautiful  birds  to 
Europe,  but  with  one  exception  they  have  all  failed.  It  has  not  been 
found  difficult  to  keep  them  for  a  short  period  in  captivity  in  their 
native  countries,  but  no  permanent  success  has  attended  the  oft- 
repeated  experiment  of  bringing  them  to  the  Old  World. 

TROCHILUS.  [Trocuilid^b.] 

TROCHOI'DEA.  [Trochidjs.I 

TROCHOIDEUS.  [Padssidjs.J 

TROCHDS.  [Trochid2E.] 

TROGLODYTES.    [Chimpanzee;  Troglodytin*:.] 

TROGLODYTIN^E,  a  family  of  Insessorial  Birds,  to  which  the 
Wrens  belong. 

Linnaeus  placed  the  true  Wrens  among  his  Motacilla. 

Meyer  arranged  thorn  in  the  third  sub-order,  Subulatce,  of  his  fifth 
order,  Oscines. 

Cuvier  gave  them  a  place  under  his  Bee-Fins  (Motacilla,  Linn.),  with 
the  generic  names  of  Regulus,  Cuv.,  and  Troglodytes,  Cuv. 

M.  Latreille  makes  them  members  of  the  second  family,  Dentirostres, 
of  his  second  order  Passereaux. 

The  position  assigned  to  the  sub-family  Troglodytince,  or  Wrens,  by 
Mr.  Swainson,  is  between  the  Sittince  (Nuthatches)  and  the  Buphagince 
(Oxpecker),  in  the  family  Ccrthiadce. 

The  following  is  his  character  of  the  Troglodytina : — Feet  with  the 
tarsus  longer  than  the  hind  toe,  which  is  but  slightly  developed ; 
lateral  toes  nearly  equal,  and  cleft  to  their  base ;  the  tenuirostral 
division. 

The  genera  which  Mr.  Swainson  arranges  under  this  sub-family  are 
■ — Platyurus,  Sw. ;  Thriothwus,  Vieill. ;  Troglodytes,  Linn. ;  Lochmia, 
Sw. ;  Tichodroma,  111. 

Mr.  Swainson  arranges  the  Gold  en- Crested  Wrens,  or  Gold-Crests, 
as  he  terms  them,  among  the  Sylviadce. 

Prince  Bonaparte,  in  his  'Birds  of  Europe  and  North  America,' 
places  the  genus  Troglodytes,  of  which  he  records  one  European  and 
three  American  species,  next  to  the  genus  Certhia,  in  his  sub-family 
Certhince  ;  and  he  makes  Regulus,  of  which  he  notices  three  European 
and  three  American  species,  the  first  genus  of  his  sub-family  Parinae. 
Regulus,  in  the  Prince's  arrangement,  is  immediately  followed  by 
Parus. 

The  WroglodytincB  of  Mr.  G.  R.  Gray  form  the  seventh  and  last  sub- 
family of  his  family  Certhidce,  and  comprise  the  following  genera : — 
Rkinocrypta,  G.  R.  Gray ;  Menura,  Dav. ;  Pteroptochos,  Kittl. ;  Scyta- 
lopus,  Gould;  Microura,  Gould;  Merulaxis,  Less.;  Thriothwus,  Vieill.; 
Campylorhynchus,  Spix ;  Rhamphoccenus,  Vieill.,  and  Troglodytes,  Cuv. 

The  genera  Troglodytes  and  Regulus  are  examples  of  this  group. 

Troglodytes  Ewropwus,  Motacilla  troglodytes,  Linn.,  is  the  Troglodyte, 
Roytelet,  Beuf  de  Dieu,  Berichot,  and  Roy  Bertaud  of  the  French ; 
Reillo,  Regillo,  Rectino,  Reatin,  Fiorracino,  Sericciolo,  Re  d'Uccelli, 
and  Sbuccafratte,  of  the  Italians ;  Nelle  Konge  of  Brunnich;  Schneek- 
oning,  Konickerl,  and  Zaunschlupfrel,  of  Kramer  ;  Zaun  Sanger  of 
Meyer ;  Haus  und  Waldzaunkonig  of  Brehm ;  Wren,  Vraun  or  Ran, 
Cutty,  Katy  or  Kitty  Wren,  and  Kitty,  of  the  English ;  Dry  w  of  the 
Welsh. 

This  bird  is  found  in  northern  and  central  Europe.  Iceland,  Green- 
land. The  Faroe  Islands.  Resident  in  Sweden.  England,  Wales, 
Scotland,  and  Ireland,  Orkney  and  Shetland.  Spain,  France,  and  Italy. 
Smyrna.  Trebizond. 

This  familiar  little  bird,  which  has  become  sacred,  like  the  robin, 
from  the  confidence  which  it  shows  in  courting  the  neighbourhood  of 
man,  creeps  about  the  hedges,  making  small  flights,  and  in  its  search 
for  insects  generally  entering  the  lower  part  of  the  hedge  and  working 
upwards.  Like  the  Robin  it  will  sing  cheerily  even  in  mid-winter,  but 
the  frost  and  snow  are  sometimes  too  much  for  it,  and  the  little  crea- 
ture perishes  with  cold,  which  however  it  avoids  by  roosting  in  warm 
cattle-sheds,  for  the  sake  of  the  animal  heat  of  the  inmates,  and  in 
other  sheltered  places. 


The  nest  is  placed  variously,  according  to  circumstances.  Linnaeus 
says,  "  nidificat  sub  terra,"  and  it  has  been  sometimes  found  in  a  bank 
or  old  road.  The  materials  generally  vary  with  the  situation.  Thus 
if  the  nest  be  built  against  the  sftle  of  a  hayrick,  hay  is  used ;  if  against 
the  trunk  of  a  moss-grown  tree,  that  moss  is  employed.  It  is  large 
in  proportion  to  the  bird,  and  the  shape  i3  generally  oval,  the  top 
being  in  the  form  of  a  dome,  and  the  entrance  by  a  small  hole  at  the 
side  or  sometimes  at  one  end.  Feathers  generally  form  the  lining. 
Seven,  ten,  and  even  more  eggs,  white,  with  a  few  pale  red  spots,  but 
sometimes  spotless,  are  here  deposited,  and  about  ten  days  suffice  for 
hatching  the  brood,  16  of  which,  it  is  asserted,  have  been  seen  in  one 
nest,  a  large  family  for  the  diminutive  parents  to  rear.  But  they  are 
most  assiduous  iu  collecting  food  for  their  young,  and  though  the 
incubation  is  short,  the  female  sits  very  close,  depending  for  her 
subsistence  upon  the  male,  who  is  in  constant  attendance  on  her. 
Insects  and  worms  are  their  food. 

The  feathers  in  a  Wren's  tail  make  a  killing  trout-fly  in  the  early 
part  of  the  season. 

In  the  'Portraits  d'Oyseaux'  (1557)  the  following  quatrain  appears 
under  the  cut  of  this  species  : — 

"  Cet  oyselet,  qu'on  nomme  Roytelet, 
Eneontre  l'Aigle  a  debat  et  querellc. 
Tousiours  est  gay,  tant  masle,  que  femelle  : 
Et  tousiours  chante,  aymant  estre  seulet." 

The  first  iines  allude  to  tho  old  fable  of  the  enmity  which  was 
supposed  to  exist  between  the  Wren  and  the  Eagle. 


Wren  {Troglodytes  Europtzus). 

Regulus  cristatus,  Motacilla  Regulus,  Linn.,  is  the  Roitelet  and  Roitilet 
Huppe"  of  the  French,  and  Pennant  thinks,  with  reason  in  our  opinion, 
that  it  is  the  Soulcie,  or  Soucie,  of  Belon ;  it  is  the  Regolo,  Re  d'Uccelli 
Col  Ciufib,  Reattino,  and  Fior-Rancio,  of  the  Italians ;  Kongsfogel  of 
the  Swedes ;  Fugle-Konge  of  Brunnich ;  Feuglegongen  of  Walter ; 
Gekronter  Sanger,  Sommer  Zaunkoenig,  Nordisches  Saffrankopfiges 
und  Goldkopfiges  Goldhanchen,  of  the  Germans ;  Goldhannel  of  Kramer ; 
Gold-Crested  Wren,  Golden-Crested  Wren,  Golden-Crowned  Wren,  and 
Kinglet,  of  the  English;  Yswigw  and  Sywigw  of  the  Welsh. 

M.  Temminck  states  that  this  species  is  sufficiently  common  in  all 
the  countries  of  Europe  up  to  the  Arctic  circle.  It  is  an  inhabitant 
of  Russia,  Siberia,  Sweden,  Norway,  and  Denmark,  but  from  these 
more  northern  localities  there  appears  to  be  a  kind  of  autumnal  migra- 
tion to  the  more  temperate  parts  down  to  the  Mediterranean.  It  ia 
fairly  spread  over  England,  Wales,  Scotland,  and  Ireland,  and  is  found 
in  Orkney  and  Shetland.  It  has  been  received  from  Trebizond. 
Edwards  looked  on  it  as  inhabiting  many  parts  of  Asia,  and  it  has 
been  seen  in  Japan. 

This  beautiful  and  active  little  bird,  which  is  a  constant  resident  in 
these  islands,  may  be  frequently  seen  busy  among  the  branches,  espe- 
cially of  some  larch  or  fir,  running  actively  along  and  clearing  away 
the  insects.  It  is  far  from  uncommon  round  London;  and  if  the 
observer  approach  cautiously  and  stand  still,  he  may  watch  its  motions 
within  a  very  few  feet  without  disturbing  it. 
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TltOCION. 


TROQOlflDJB. 


Tho  cut  of  tho  'Soucio,'  in  the  'Portraits  d'Oyscaux,'  has  tlio 
following  quatrain  bonoath  it  : — 

"  Do  tous  oyncnux  1'oyKCiiu  plus  plebl  do  ioyo 
Est  la  Soucio  hnntant  mir  Ion  clicminx, 
Kt  eur  lea  clioux  et  heroes  del  iardins, 
II  est  petit  plus  qu'ftutre  quo  Ion  voyc." 


Golden-Crested  Wren  [Rcgulus  cristaltu). 


This  bird  must  not  be  confounded  with  the  rarer  Fire-Cresled 
Wren  (Rcgulus  ignicapillus),  Roitelet  triple  Bandeau  of  Temminck, 
which  is  also  to  be  seen  in  Britain.    [Requlus  >'  Sylviad.e.] 

TROGON.  [TROGONiDiE.] 

TROGO'NID^E,  a  family  of  Insessorial  or  Perching  Birds,  remark- 
able for  the  beauty  of  their  plumage. 

Linnams,  in  his  last  edition  of  the  '  Systema  Naturae,'  placed  the 
genus  Trogon  in  his  order  Piece,  between  Paradisea  and  Bucco,  in  the 
body  of  the  work  ;  but  in  his  'Characteres  Avium,'  at  the  commence- 
ment of  the  Birds,  where  he  divides  the  Piece  into  three  sections 
(1,  those  with  walking  feet ;  2,  those  with  scansorial  feet  ;  and 
8,  those  with  gressorial  feet),  he  places  Trogon  in  the  second  section, 
between  Rampltastoa  and  Psitlacus.  Latham  also  places  it  in  the  same 
second  section,  between  Crotophaga  and  the  Barbets. 

In  Swainson's  '  Synopsis '  the  Trogonidce  are  placed  between  the 
Halcyonidce  and  the  Caprimulgidce,  with  the  following  characters  : — 

Trogonidce,  the  Trogons. — Bill  short,  triangular,  strong  ;  the  tips, 
and  generally  the  margins,  toothed  ;  wings  very  short.  Rasorial. 

Trogon,  Linn. — Both  mandibles  with  their  cutting  margins  serrated  ; 
the  two  anterior  toes  united  as  far  as  the  first  joint;  nostrils  concealed 
by  bristles ;  tarsus  entirely  feathered.  It  inhabits  tropical  America. 
The  Dentirostral  type. 

Sub-Genera  Harpactes,  Sw. — Bill  stronger;  both  mandibles  deeply 
notched  at  their  tips,  but  the  margins  smooth ;  nostrils  perfectly 
naked  ;  tarsus  only  half  feathered  ;  the  anterior  toes  less  united.  It 
inhabits  tropical  Asia.    The  Conirostral  type. 

Apaloderma,  Sw. — Bill  as  in  Trogon,  but  the  dentitions  almost 
obsolete  ;  feet  stronger ;  the  two  anterior  toes  cleft  to  their  base.  It 
is  a  native  of  Africa.    The  Tenuirostral  type. 

Temnurus,  Sw. — Bill  as  in  Trogon ;  tail-feathers  forked  at  their  tips, 
the  points  diverging.    It  inhabits  South  America. 

Calurus,  Sw. — Bill  destitute  of  serratures  ;  head  (typically)  with  a 
compressed  and  elevated  crest;  upper  tail-coverts  enormously  deve- 
loped, and  hiding  the  tail.  It  is  a  native  of  South  America.  The 
Rasorial  type. 

Under  a  line,  and  between  the  Trogonidce  and  the  Caprimulgidce, 
are  placed  the  genera  Crypticus,  Sw.,  and  Prionites,  111.;  and  Mr. 
Swainson,  speaking  of  Giypticus,  remarks  that  it  is  by  this  form,  as  he 
suspects,  uniting  to  Lamprotila,  that  the  circles  of  the  Halcyonidce 
and  Trogonidce  are  connected. 

Mr.  Gould's  splendid  '  Monograph  of  the  Trogonidce '  was  finished 
in  1838;  and  in  the  'Introduction'  to  that  work  ho  observes,  that 
those  birds,  as  their  general  structure  and  tbeir  habits  sufficiently 

\#S.  hist,  civ.  vol*  IV, 


indicate,  belong  to  tho  fins! rostral  tribe  of  tho  In*rA*orct.  "  Greatly 
insectivorous,"  says  Mr.  Gould,  "  they  seize  the  flitting  insect  on  tliu 
wing,  which  their  wide  gapo  enableH  them  to  do  with  facility  ;  while 
tbeir  feeble  tarsi  and  feet  are  hucIi  as  to  qualify  them  merely  for 
re  sting  on  the  branches,  as  a  post  of  observation  whence  to  mark  their 
prey  as  it  passes,  and  to  wliieli,  having  given  chase,  to  return.  As  in 
all  other  groups,  however,  wo  shall  fiud  modifications  of  the  typo 
constituting  the  ground  of  generic  or  subgeneric  divisions  ...  If  not 
strictly  elegant  in  form,  tho  Trogons  in  the  brilliancy  of  their  plumage 
aro  surpassed  only  by  tho  Trochiiidw :  thoir  iplendour  amply  com- 
pensates for  every  other  defect.  Denizens  of  tho  intertropical  region* 
of  the  Old  and  New  World,  they  shroud  their  glories  in  the  deep 
and  gloomy  rocesses  of  tho  forest,  avoiding  tho  light  of  day  and  tho 
observation  of  man  :  dazzled  by  the  brightness  of  the  meridional  sun, 
morning  and  evening  twilight  ia  tho  season  of  their  activity." 

The  Trogons  are  described  as  solitary  birds,  extremely  jealous  of 
their  freedom,  never  frequenting  inhabited  or  open  tracts,  and  delight- 
ing in  the  silence  of  deserts.  "  The  interior  of  the  thickest  foi  eaU 
is  thoir  choson  abode  for  the  entire  year.  They  aro  sometimes  aeeu 
on  the  summit  of  trees;  but  in  general  they  prefer  the  centre,  where 
they  remain  a  portion  of  the  day  without  descending  to  the  ground, 
or  even  to  the  lower  branches.  Here  they  lie  in  ambush  for  the 
insects  which  pass  within  reach,  and  seize  them  with  address  and 
dexterity.  Their  flight  is  lively,  short,  vortical,  and  undulating. 
Though  they  thus  conceal  themselves  in  tho  thick  foliage,  it  is  not 
through  distrust ;  for  when  they  are  in  an  open  space,  they  may  bo 
approached  so  nearly  as  to  be  struck  with  a  stick.  They  are  rarely 
heard  to  utter  any  cries,  except  during  the  season  of  reproduction, 
and  then  their  voice  is  strong,  sonorous,  monotonous,  and  melancholy. 
They  have  many  tries,  from  tho  sound  of  one  of  which  their  name  is 
derived.  All  those  whoso  habits  aro  known  nestle  in  the  hollows  of 
wormeaten  trees,  which  thoy  enlarge  with  their  bills  so  as  to  form  a 
comfortable  and  roomy  residence.  The  number  of  eggs  is  from  two 
to  four,  and  the  young  aro  born  totally  naked,  but  their  feathers 
begin  to  start  two  or  three  days  after  their  birth.  The  occupation  of 
the  male  during  incubation  consists  in  watching  for  the  safety  of  his 
companion,  bringing  her  food,  and  amusing  her  with  a  song,  which, 
though  we  should  call  it  insipid,  is  to  her  without  doubt  the  expres- 
sion of  sensibility.  Some  of  the  Couroucous  express  the  syllable  '  pio,' 
repeated  many  times  in  succession  with  a  powerful  yet  plaintive  tone. 
Their  accent  almost  reminds  one  of  the  wailings  of  a  child  who  has 
lost  its  way,  and  it  is  thus  that  they  cry  to  each  other  amidst  the 
silence  of  the  forests.  As  soon  as  the  young  are  able  to  provide  for 
themselves,  they  separate  from  their  parents  to  enjoy  that  solitude 
and  isolation  which  appear  to  constitute  the  supreme  happiness  of 
the  species.  Their  aliments  are  composed  of  larvse,  small  worms, 
caterpillars,  coleoptera,  and  berries,  which  they  swallow  entire.  The 
male,  at  various  ages,  the  female,  and  the  young  differ  in  their  plumage, 
which  has  given  rise  to  the  institution  of  more  species  than  are  really 
in  existence."    (Griffiths,  '  Cuvier's  Animal  Kingdom.') 

With  regard  to  the  geographical  distribution  of  the  Trogons,  Mr. 
Gould  says  that  they  appear,  on  general  survey,  to  be  divided  between 
America,  including  its  islands,  and  the  islands  of  the  Indian  Archi- 
pelago ;  two  or  three  species  only  having  yet  been  discovered  on  the 
continent  of  India,  and  those  principally  inhabiting  the  countries 
bordering  the  Indian  Seas.  The  great  nurseries  for  these  birds  in  the 
Old  World  are,  he  observes,  the  islands  of  Ceylon,  Sumatra,  Java, 
Borneo,  &c. ;  while  over  the  whole  continent  of  Africa  only  a  single 
species  has  yet  been  discovered.  "  It  is  in  South  America  however," 
continues  Mr.  Gould,  "  that  we  find  the  greatest  number  of  species, 
and  those  of  the  most  exquisite  plumage  :  nor  is  this  all ;  for  it  will 
be  further  observed  that,  in  accordance  with  the  great  geographical 
distribution  thus  pointed  out,  there  exist  certain  characters  common 
to  the  species  inhabiting  each  region,  which,  although  not  very  apparent 
to  the  unpractised  eye,  constitute  the  basis  of  generic  subdivisions, 
and  doubtless  have  an  influence  upon  their  habits  and  manners." 

Previous  to  the  commencement  of  Mr.  Gould's  monograph,  the 
number  of  described  species  amounted  only  to  22  :  to  these  Mr.  Gould 
has  added  and  characterised  12  others  new  to  science,  among  which 
are  three  additional  species  of  the  sub-genus  Calurus,  of  which  two 
only  were  previously  known,  and  those  were  confounded  under  one 
name.  The  total  number  of  species  known  when  Mr.  Gould  finished 
his  monograph  was  34,  23  of  which  are  inhabitants  of  America  and 
its  islands,  10  of  the  Indian  Islands  and  India,  aud  one  of  Africa ;  but 
he  states  in  his  preface  that  he  has  reason  to  believe  that  many  will 
yet  be  discovered,  both  in  the  Old  and  New  World,  particularly  in 
those  remote  regions  which  civilised  man  has  seldom,  if  ever,  visited. 

The  remarkable  plumage  and  shy  habits  of  the  Trogons  did  not 
escape  the  observation  of  the  ancient  Mexicans,  in  whose  mythology 
one  of  the  species  at  least  (Trogon  pavoninus)  was  celebrated. 
Another  species,  the  Tzinitzcan  of  the  Mexicans,  Trogon  Curucui, 
Linn.,  was  employed  by  them,  according  to  Hernandez  (c.  xliii.),  in  the 
fabrication  of  the  figures  and  pictures  ('  imagines ')  used  on  festivals, 
iu  war,  and  in  their  temples.  They  were  probably  kept  in  one  of 
the  two  houses  which  formed  the  Royal  Menagerie  of  aucient  Mexico, 
one  of  these  houses  being  appropriated  to  birds  which  did  not  live  by 
prey ;  the  other  to  birds  of  prey,  quadrupeds,  and  reptiles.  Thre-» 
hundred  men,  according  to  Cortes,  were  employed  to  take  caie  c{ 
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these  birda,  besides  their  physicians,  who  watched  their  diseases  and 
applied  timely  remedies.  Of  the  300  attendants,  Borne  procured  their 
food,  others  distributed  it,  other.?  took  care  of  the  eggs  at  the  time  of 
incubation ;  whilst  others,  at  certain  seasons,  picked  their  plumage — 
for  the  king  not  only  delighted  in  the  sight  of  so  many  speoie's,  but 
was  very  careful  of  their  feathers  for  tho  sake  of  the  famous  mosaic 
Images  and  pictures,  as  well  as  of  the  other  works  which  were  made 
of  them. 

We  give  a  few  examples  of  this  extensive  family. 
Trogon  (Calwus)  resplendent  (Gould).    This  is  one  of  the  moat  beau- 
tiful of  the  family. 


Trogon  (Calurm)  rcsplendens. 
Upper  figure,  adult  male  ;  lower  figure,  female  or  young  male.  (Gould.) 

Mr.  Gould,  after  quoting  Trogon  pavoninus,  Temm.  ('  PI.  CoL,'  372) 
aB  a  synonym,  truly  observes,  that  it  is  scarcely  possible  for  the 
imagination  to  conceive  anything  more  rich  and  gorgeous  than  the 
golden-green  colour  which  adorns  the  principal  part  of  the  plumage  of 
this  splendid  bird ;  or  more  elegant  and  graceful  than  the  flowing 
plumes  which  sweep  pendent  from  the  lower  part  of  the  back,  forming 
a  long  train  of  metallic  brilliancy. 


So  rioh  a  dress  must  be  fatally  attractive;  and  accordingly  we  find 
that  this,  the  most  beautiful  of  a  beautiful  tribe,  La  only  found  in  deep 
and  gloomy  forests  remote  from  the  haunts  of  civilised  man. 

It  is  a  native  of  Guatomala  in  Mexico,  where  it  is  called  Quesal. 
(Gould.) 

T.  Mexicanus  (Sw.).  The  old  male  has  the  beak  bright  yellow ; 
throat  and  ear-coverts  black,  gradually  blending  with  the  green  which 


Trogon  Mexicanus,  male.  (Gould.) 


Trogon  Mexicanus.  (Gould.) 
Upper  figure,  youthful  male ;  lower  figure,  fcmaie. 
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covers  tbo  cheat  and  tho  wholo  of  tho  upper  surface  ;  two  middlo  tail- 
feathers  green,  with  black  tips ;  tho  two  next  on  each  side  wholly 
black;  tho  three  outer  on  each  side  black,  with  whito  tips ;  wings 
black,  the  whole  of  which,  with  tho  exception  of  tho  primaries,  is 
finely  dotted  with  gray  ;  a  crescent  of  white  encircles  the  chest ; 
brea«t,  belly,  and  under  tail-coverts,  fine  scarlet;  foot  brown.  Total 
length  11  to  12  inches  ;  wing,  C:{  inches;  tail,  7ij  inches. 

Tho  young  male  is  distinguished  from  tho  adult  by  tho  gray  frockleB 
on  the  wings  boing  rather  stronger  and  moro  inclined  to  brown  on 
the  secondaries ;  by  tho  extremo  outer  edge  of  tho  primaries  boing 
whito ;  and  by  the  tail  being  regularly  barred  with  black  and  white, 
which  character  is  most  conspicuous  on  the  outer  edges. 

Tho  female  has  the  top  of  tho  head,  throat,  chest,  and  back,  dark 
brown,  inclining  to  olivo  on  tho  upper  surface,  and  to  rufous  on  tho 
chest;  across  the  chest  an  obscure  band  of  light  gray,  tho  lower  part 
and  vent  scarlet ;  wings  black,  slightly  freckled  with  brown  on  the 
outer  edges  of  tho  secondaries  and  shoulders ;  the  outer  edges  of  the 
primaries  fringed  with  whito;  two  middle  tail-foathers  chestnut-brown, 
tipped  with  black;  the  two  next  on  each  side  wholly  black;  the 
remainder  strongly  barred  with  black  and  white  for  nearly  their  wholo 
length ;  bill  yollow,  clouded  with  brown.  (Gould.) 

It  is  a  native  of  the  north  of  Mexico. 

Mr.  Gould  states  that  this  species  is  identical  with  the  Trogon  gloci- 
tans  of  Lichtensteiu. 

T.  (Apaloderma)  Narina,  Le  Vaill.,  is  a  native  of  South  America. 

Narina,  whose  name  this  the  only  known  African  species  bears,  was 
a  Gonaqua  Hottentot  girl,  whoso  charms  and  manners  appear  to  h.avo 
produced  a  great  impression  on  Le  Vaillant,  and  he  devotes  some 
pages  to  her  in  his  '  Travels.' 

Mr.  Gould  quotes  him  for  information  respecting  the  habits  and 
economy  of  this  bird.  Its  favourite  haunts  are  the  thickest  parts  of 
the  forest ;  and  there  it  sits,  nearly  motionless,  on  a  low  dead  branch 
during  mid-day  :  in  the  morniug  and  evening  it  captures  its  food, 
consisting  chiefly  of  locusts,  beetles,  and  other  winged  insects,  with 
the  addition  of  caterpillars.  Tho  account  given  of  the  young  is  extra- 
ordinary ;  for  we  find  it  recorded,  that  "  the  moment  they  are  excluded 
they  take  flight,  and  follow  their  parents  for  a  considerable  period." 


Trogon  {Apaloderma)  Narina,  male  and  female.  (Gould.) 


This,  if  correct,  is  a  rare  instance  of  perfect  development  among  the 
Insessores.  We  know  that  the  young  of  the  Gallinaceous  birds  will 
run  as  soon  as  they  have  left  the  shell ;  but  their  plumage  is  most 
imperfect,  and  it  takes  a  long  time  to  develop  the  feathers  which  are  to 
sustain  them  in  flight;  whilst  in  the  bulk  of  Insessorial  cases  the  nest- 
ling is  hatched  with  scarcely  anything  more  than  a  rudimentary  down. 


T.  (Ajialodirnm)  BitnvnwdtU,  Teinrn.,  in  a  native  of  Java  and 
Sumatra,  whero  it  was  discovered  by  Professor  Hcinwardt,  who*o 
name  it  bears. 

This,  Mr.  Gould  observes,  h  a  soarce  bird  in  cabinets  of  natural 
history;  and  ho  attributes  itfl  rarity  to  its  bring  v<  ry  local  remarking 
that  tho  vast  collections  brought  to  this  country  by  Sir  T.  Stamford 
Haflles  and  Dr.  Ilornfiold  did  not  contain  an  rumple. 


Trogon  [Apaloderma)  Seinwardtii. 
Upper  figure,  adult  male  ;  lower  figure,  young  bird.  (Gould.) 


TROGO'NOPHIS  (Kaup),  a  genus  of  Reptiles. 

TROLLIUS,  a  genus  of  Plants  belonging  to  the  natural  older 
Ranunculaccce.  It  has  a  calyx  of  5  or  more  coloured  sepals,  5  or  moro 
small  petals,  which  are  linear,  with  an  obscure  depression  above  the 
contracted  base ;  the  capsules,  or  follicles,  are  numerous,  and  filled 
with  obovate-angular  polished  seeds.  The  species  are  perennial ;  they 
are  not  numerous,  and  are  found  generally  in  the  temperate  parts  of 
the  world. 

T.  Europceus,  European  or  Mountain  Globe-Flower,  has  10  to  15 
sepals  involuted  in  the  form  of  a  globe  ;  the  petals  the  same  length  as 
the  sepals,  or  a  little  shorter  ;  the  leaves  5-parted,  with  the  divisions 
cut  and  serrated.  This  plant  is  diffused  throughout  the  north  of 
Europe,  in  moist  pastures  in  sub-alpine  districts.  It  is  abundant  iu 
the  whole  chain  of  the  Alps,  and  is  also  found  in  mountainous  districts 
in  the  north  of  England,  Ireland,  Wales,  and  Scotland.  The  flowers 
are  large  and  handsome  :  in  Scotland  they  are  called  Luckengowans, 
or  Cabbage-Daisies.  In  some  parts  of  England,  as  well  as  on  the  con- 
tinent of  Europe,  they  are  gathered  on  festive  occasions  for  making 
garlands  and  decorating  the  cottages  of  the  peasantry.  There  are 
two  species,  T.  Asiatieus  and  T.  Americanus,  which  are  found  in  Asia 
and  America. 

TRONA,  the  African  name  for  Native  Sesquicarbonate  of  Soda. 
[Sodium.] 
TROOPIAL.  [MoLoraiiUS.] 

TROOSTITE,  Ferruginous  Silicate  of  Manganese,  a  Mineral  occur- 
ing  crystallised.  Primary  form  a  rhomboid.  Colour  greenish,  yellow, 
gray,  and  reddish-brown.  Fracture  couchoidal.  Hardness  5-5. 
Brittle.  Lustre  vitreous,  inclining  to  resinous.  Translucent  to  trans- 
parent. Specific  gravity  3'01-t  to  3'034.  Found  at  Franklin,  New 
Jersey,  U.  S.    Its  analysis,  by  Dr.  Thomson  gives  : — 

Silica   30650 

Protoxide  of  Manganese    ....    46  215 

Peroxide  of  Iron  15"-150 

Carbonic  Acid  and  Water  ....  7'300 

 99-615 

TROP.EO'LACE.E,  Indian  Cresses,  a  natural  order  of  Plants.  The 
plants  belonging  to  this  order  are  smooth,  tender,  and  herbaceous, 
with  diffuse  or  twining  stems,  and  alternate  petiolate  peltate  leaves  ; 
the  flowers  are  irregular,  axillary,  aud  solitary;  tho  calyx  has  5 
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sepals,  the  uppe  r  one  with  a  long  distinct  spur ;  the  petals  are  unequal 
and  irregular,  the  two  upper  are  sessile  and  remote,  arising  from  the 
throat  of  the  calyx,  the  three  lower  stalked,  and  smaller,  sometimes 
abortive  ;  the  stamens,  8  in  number,  perigynous,  the  filaments  distinct; 
the  anthers  minute,  erect,  2-celled,  dehiscing  longitudinally ;  ovary 
consisting  of  3  carpels;  style  1,  stigmas  3,  acute;  ovules  solitary, 
pendulous;  the  fruit  is indehiscent,  separating  into  three  pieces  which 
surround  a  common  axis  ;  the  seeds  are  large,  having  no  albumen, 
and  filled  with  the  embryo,  the  cotyledons  of  which  are  thick  and 
consolidated  together  into  a  single  body ;  the  radicle  lies  within  the 
projections  of  the  cotyledons. 

The  species  of  this  order  differ  from  Bahaminacece  in  their  more 
regular  flowers,  and  in  the  juicy  fruit  not  having  a  bony  lining  to  the 
cells.  They  resemble  Geraniacece  in  the  possession  of  a  spur.  The 
genera  belonging  to  this  order  are  Tropceolum,  Magallana,  and  Chymo- 
carpus,  all  of  them  natives  of  South  America. 


3  I  5  4 

Tropceolum  majue. 

1,  branch,  showing  peltate  leaves ;  2,  flower  with  calyx,  spur,  and  petals ; 
S,  anther ;  i,  trlcapsular  fruit  with  single  seeds  ;  5,  petal  removed. 

TROP-iE'OLUM  (from  7p6iraiov),  a  genus  of  Plants,  the  type  of  the 
order  Tropiatolacecc.  It  has  a  5-parted  calyx,  the  upper  lobe  being  fur- 
nished with  a  spur ;  5  petals,  unequal,  the  three  lower  ones  smallest 
or  altogether  absent ;  8  stamens,  free  from  the  base  ;  3  carpels,  some- 
what erose,  kidney-shaped,  indehiscent,  furrowed,  roundish ;  the  seed 
large,  filling  the  cell.  The  species  of  this  genus,  which  derives  its 
name  from  the  petiole  being  inserted  into  the  centre  of  the  leaf,  giving 
it  the  form  of  a  buckler,  are  all  of  them  inhabitants  of  South  America. 
They  are  all  climbing  plants. 

T.  minus,  Small  Indian  Cres3  or  Nasturtium,  has  peltate-nerved 
orbicular  leaves,  the  nerves  mucronate  at  the  apex ;  the  petals  each 
ending  in  a  bristle-like  point.  This  plant  is  a  native  of  Peru.  It  is 
one  of  the  species  of  the  genus  that  was  earliest  brought  to  Europe, 
and  was  cultivated  in  England  by  Qerarde.  It  has  deep-yellow  flowers 
streaked  with  orange  and  red.  The  whole  plant  possesses  an  acrid 
flavour  and  odour  which  are  peculiar  to  this  order  and  the  Cruciferce. 
It  is  on  this  account  that  all  the  species  of  Tropceolum  have  obtained 
the  common  name  of  Nasturtium,  which  is  the  name  of  a  genus  of 
plants  belonging  to  Cruciferce.  The  fruit  of  this  plant  is  pickled,  and 
eaten  in  the  same  way  as  capers ;  the  flowers  and  leaves  may  also  be 
eaten  as  a  salad.    There  is  a  variety  in  the  gardens  with  double  flowers. 

T.  rncijas,  Great  Indian  Cress  or  Nasturtium,  has  the  leaves  peltate- 
nerved,  orbicular,  somewhat  5-lobed ;  nerves  not  mucronate ;  petals 
obtuse.  This  plant  is  also  a  native  of  Peru.  It  was  introduced  into 
Enghmd,  according  to  Teter  Colliueon,  says  Smith,  iu  the  year  1686. 


It  has  much  larger  flowers  than  the  preceding,  but  having  the  fame 
colour  and  general  appearance.  The  fruit  of  this,  when  green,  like 
the  preceding  species,  is  made  into  a  pickle,  for  which  its  warm  biting 
character  renders  it  very  fit. 

T.  aduncum,  Hooked  Indian  Cress  or  Nasturtium,  is  a  native  of 
both  Mexico  and  Peru. 

T.  tricolorum,  the  Tricolor  Indian  Cress  or  Nasturtium,  is  a  native 
of  Chili  at  Coquimbo.  It  has  a  calyx  of  an  orange-scarlet  colour,  and 
tipped  with  black,  whilst  the  petals  are  yellow.  It  is  the  most  showy 
and  handsome  of  the  species. 

T.  pcntaphyllum,  Five-Leaved  Indian  Cress  or  Nasturtium,  has  5 
leaflets  which  are  ovate  or  ovato-lanceolate,  entire,  and  stalked ;  only 
2  petals,  which  are  sessile,  acute,  quite  entire,  shorter  than  the  calyx. 
It  is  a  native  of  Buenos  Ayres,  Monte  Video,  and  Brazil  in  the  province 
of  Cisplatine. 

T.  azurcum,  Purple  Indian  Cress  or  Nasturtium,  has  the  leaves 
5-parted,  with  linear  unequal  lacinioo ;  equal  entire  bilobed  petals, 
much  longer  than  the  calyx,  with  a  spur  shorter  than  the  petals.  This 
plant  was  discovered  by  Mr.  Miers,  and  first  described  in  his  '  Travels 
in  Chili,'  and  had  been  previously  seen  by  Mr.  Bridges  on  the  Carycam 
de  Quillota,  4000  feet  above  the  surface  of  the  sea.  It  is  remarkable 
for  its  blue  flowers. 

TROP^EUM,  Mr.  Sowerby's  name  for  a  genus  of  Ammonites, 
apparently  identical  with  Crioccratitcs,  and  consisting  of  those  species 
which  have  their  whorls  disconnected,  such  as  Ciioceratitcs  Duvallii. 


Oi  ioceraiitct  Duvuilii. 


TROPHIS  (from  TptQo)),  a  small  genus  of  Plants  belonging  to  the 
natural  order  Artocarpacece.  The  species  are  found  both  in  the  East  and 
West  IndieB.  The  flowers  are  dioecious ;  spike  lax,  axillary ;  male, 
perigone  3-leaved,  spreading,  stamens  4  ;  female,  perigone  3-leavcd ; 
ovary  ovate,  1-celled,  1-seeded ;  stigma  bifid.  The  species  form  milky 
trees  with  alternate  entire  leaves. 

T.  Americana,  the  Ramoon-Tree,  is  20  feet  high,  and  a  native  of  the 
West  India  Islands,  where  the  leaves  and  twigs  make  a  wholesome 
fodder  for  cattle  in  the  inland  woody  parts  of  Jamaica.  The  drupes 
are  about  the  size  of  grapes,  and  have  a  pleasant  flavour. 

T.  aspera  is  a  native  of  and  common  in  all  parts  of  India,  some- 
times shrubby,  but  it  also  grows  into  a  small  crooked  tree.  Its  leaves 
are  oblong,  unequally  serrate,  and  so  scabrous  as  to  be  employed  by  the 
natives  in  polishing  ivory.    The  berries  are  greedily  eaten  by  birds. 

T.  spinosa  another  Indian  species,  less  common,  is  thorny ;  leaves 
oblong  lanceolate,  grossly  serrate  towards  the  apex,  smooth ;  female 
calyx  twice  the  length  of  the  ovary,  and  eaten  by  the  natives  in  their 
curries. 

TROPIC  BIRD.  [Phaeton.] 
TROPIDOGASTER.  [Iguanim.] 
TROPIDO'LEPIS.  [Iguanidje.] 
TROPIDOLEPI'SMA.  [Scincid^e.] 
TROPIDO'PHORUS.  [Scincid.e.] 
TROPIDORHYNCHUS.  [Meliphagudje.] 
TROPIDOSAURUS.  [Sauiua.] 
TROPIDU'RUS.  [Iguanidje.] 

TROUT.  [SALMONIDiE.] 

TRUFFLE.  [Tuberaceje.] 
TRUMPET-FISH.  [Cektriscus.] 
TRUMPET-FLOWER.  [Tecoma,] 

TRUMPETER  (Ornithology),  the  vulgar  name  for  Psophia  crepi- 
tans. [Agami.] 
TRUNK  OF  TREES.    [Age  of  Trees;  Exooens.] 
TRYGON.  [RAiiDiE.] 

TRYPHYLINE,  a  Mineral  occurring  crystallised  and  massive. 
Primary  form  a  right  rhombic  prism.  Massive  variety  has  a  coarsely 
lamellar  or  crystalline  structure,  with  cleavages  parallel  to  the  planes 
of  a  right  rhombic  prism.  Colour  greenish-gray.  Streak  grayish- 
white.  Hardness  5  0.  Translucent  in  thin  pieces.  Specific  gravity 
3'6.    Found  at  Bodenmais  in  Bayern.    Its  analysis  gives  : — 

Phosphoric  Acid  41'47 

Protoxide  of  Iron  48'57 

Trotoxide  of  Manganese  4  "70 

Lithia  ...  .  .  3"4t 

Silica      .   0-53 

Water  .  ....  0*68 

 9935 
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TUBE,  EUSTACHIAN.  [Eak.] 

Tl  rBER,  in  Systematic  Botany.  [Tuberaom.] 

TUBER,  in  Structural  Botany.  [Exouens.] 

TUBEUA'CE^E,  a  section  of  tho  sub-order  Gastcromyccta,  of  tho 
natural  order  Fungi.  It  is  known  by  its  sporangia  being  membrana- 
ceous, and  scattered  on  a  serpentino  vcin-liko  hymenium,  and  included 
in  a  concrete  uterus.  Tho  sporidia  are  at  first  pulpy.  This  section 
includes  the  genus  Tuber,  tho  Common  Trufile,  and  Rhizopogon,  tho 
White  Truffle.  Tho  species  of  these  genera  aro  not  numerous,  and 
lire  found  very  generally  diffused  throughout  tho  temporato  parts  of 
the  world,  and  growing  buriod  beneath  tho  soil. 

The  genus  Tuber  has  a  closed  uterus  marbled  internally  with  veins ; 
the  sporangia  aro  pedicillate,  and  confined  to  the  veins. 

T.  cibarium,  tho  Common  Truffle,  is  known  by  its  surface  boing 
warty  and  of  a  black  colour.  It  is  found  buried  in  the  soil  of  woods, 
especially  beech-woods,  sometimes  at  the  depth  of  ten  or  twelvo  inches 
or  more.  It  is  a  native  of  Europe,  and  is  also  found  in  Japan  and 
the  East  Indies.  It  grows  abundantly  in  some  parts  of  England. 
This  is  one  of  the  few  species  of  tho  natural  order  Fungi  that  is  used 
as  an  article  of  diet.  For  this  purpose  they  appear  to  have  been  used 
by  the  Greeks  and  Romans  ;  the  latter  especially  considered  them  a 
delicacy.  It  may  bo  however  a  question  as  to  whether  the  Roman 
'  tuber  '  is  really  the  common  truffle.  There  can  however  be  no  doubt 
that  it  had  a  similar  form,  origin,  and  use.  The  truffle  when  gathered 
for  eating  is  about  the  size  of  a  largo  walnut,  and  has  a  very  peculiar 
smell.  The  flavour  is  not  remarkable,  and  resembles  in  some  measure 
that  of  the  mushroom  and  morel. 

T.  moschatum,  Musk-Scented  Trufile,  has  a  roundish  smooth  blackish 
appearance,  and  is  a  much  rarer  plant  than  the  last.  It  has  been  found 
in  Great  Britain,  and  is  characterised  by  the  musky  odour  which  it 
gives  out. 

The  genus  Rhizopogon  has  a  sessile  uterus,  bursting  irregularly,  and 
marbled  internally  with  anastomosing  veins  and  sessile  sporangia. 
The  R.  alius  of  Bulliard  is  tho  Tuber  albus  of  older  botanists,  and  is 
called  White  Truffle,  and  by  some  writers,  from  its  Greek  appellation, 
Root-Beard. 

TUBERCULARPNI,  a  tribe  of  Plants  belonging  to  the  sub-order 
Coniomyceles,  of  the  order  Fungi.  The  species  are  characterised  by 
their  sporidia  being  glued  together  and  forming  an  erumpent  disc.  It 
includes  the  genera  Tubcrcularia  and  Fusarium.  All  the  species  are 
found  on  dead  and  decaying  sticks  and  branches  and  trunks  of  trees, 
and  on  the  decaying  stems  of  various  herbs.  The  Tubcrcularia  vul- 
garis is  a  very  common  fungus,  and  is  found  on  dead  brauches,  espe- 
cially those  of  the  currant-tree  in  the  autumn  of  the  year.  It  forms 
upon  these  branches  little  scarlet  or  rose-coloured  patches  which  are 
frequently  very  conspicuous.  The  Fusarium  roscum  forms  smaller  red 
patches  than  the  last,  and  is  found  on  the  stems  of  decaying  herbaceous 
plants,  as  those  of  the  bean,  tulip,  Jerusalem  artichoke,  &c. 

TUBEROSE.  [Polianthes.] 

TUBICINELLA.    [CiRRinrEDiA ;  Cetacea.] 

TUBICOL/E.  [Annelida.] 

TUBICOLITLE  (Lamarck),  a  family  of  Conchiferous  M ollusca. 

Lamarck  observes  that  the  Tubicolidce  are  undoubtedly  conchifers, 
but  of  such  great  singularity,  that  some  among  them  have  been  referred 
to  other  classes  by  modern  naturalists ;  and  he  adds  that  it  is  singular 


Asvrigillwn  Xvta  Zeahmd'uP, 
o,  the  vulvee  Incruatcd  in  the  tube  \  b,  front  view  of  disc« 


to  find  a  bivalve  whell  inclosed  in  a  testaceous  tube,  and  still  more 
singular  to  see  it  incrusted  in  or  built  into  the  wall  of  that  tube,  and 
concurring  to  complete  such  wall. 


Aspergillum  Javanum. 
a,  the  valves  incrusted  in  the  tube  ;  b,  front  view  of  disc. 

The  singularity  of  the  Tubicolid<c,  as  well  as  that  of  tho  Pholadet, 
has,  he  further  remarks,  caused  a  misconception  of  the  real  essentials 
of  the  shells  which  belong  to  the  family,  namely,  two  similar,  equal, 
regular  valves,  articulated  by  a  hinge.    As  in  the  sheila  of  the  Tubi- 


Aspergillum  cng'mijci  um. 
a,  the  valves  incrusted  in  the  tube. 


colidw  there  are  some  which  have  accessory  pieces  apart  from  their 
valves ;  so,  as  one  sees  in  the  Pholudcs,  some  naturalists  have  taken 
them  for  multivalve  shells,  a  notion  which  has  given  rise  to  very  odd 
associations. 
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The  animals  of  this  family  are  borers,  burrowing  in  stone,  wood, 
and  even  in  thick  shells  ;  but  some,  nevertheless,  live  in  the  sand. 

The  following  six  genera  are  arranged  by  Lamarck  under  this 
family: — Aspergillum,  Clavagella,  Fistulana,  Scplaria,  Tcredina,  and 
1'credo. 

We  here  give  figures  of  the  more  remarkable  forms  of  the  genera 
Aspergillum,  Clavagella,  and  Fistulana,  referring  to  the  articles  devoted 
to  them  for  further  information. 

Aspergillum  Javanum  is  a  native  of  the  East  Indian  Ocean. 

The  animal  of  A.  vaginiferum  has  been  found  by  M.  Rtippel,  and 
it  appears  to  bear  much  analogy  to  that  of  Pholas.  It  is  a  native  of 
the  Red  Sea. 

A.  Novce  Zcalandice  is  a  native  of  Now  Zealand. 

Four  species  of  Clavagclla  are  recorded  by  M.  Cailliaud. 

1.  C.  aperta,  Sow.  (C.  lata.  Brod. ;  C.  sicula,  Delle  Chiaje). 

2.  C.  balanorum,  Scacchi. 

3.  0.  elongala,  Brod. 

4.  C.  melitcnsis,  Brod. 

They  are  found  in  tho  Mediterranean  and  the  Adriatic  seas,  at 
Nice,  Venice,  Naples,  Falermo,  and  Malta. 

We  subjoin  some  of  M.  Cailliaud's  figures,  which  give  more  informa- 
tion as  to  the  shell  than  any  yet  published. 


Clavagella  aperta. 

a,  right  valve  in  a  very  young  state ;  b,  the  same  more  advanced,  seen  in 
the  stone  which  has  been  cut  to  show  the  excavated  part,  and  the  right  valve 
in  situ :  its  young  tube  has  six  facets,  and  develops  its  first  fimbriation  or 
ruffle  ;  c,  the  same  still  further  advanced,  also  in  the  6tone  :  its  young  tube  has 
two  ruffles  ;  d,  the  same  greatly  increased  and  seen  in  the  stone  :  a  part  of  the 
mollusc  is  seen  under  its  right  valve  and  in  its  excavation,  also  the  great  muscle 
of  the  mantle  and  the  aperture  whence  its  small  rudimentary  foot  comes  forth  ; 
the  lower  extremity  of  the  tube  has  been  cut  away  to  show  the  siphons  termi- 
nated in  papilla; :  the  tube  presents  five  ruffles  and  the  commencement  of  two 
others  which  the  mollusc  had  not  finished ;  e,  another  specimen,  which  had 
entered  the  stone  horizontally,  and  afterwards  had  prolonged  its  tube  in  a  per- 
pendicular direction. 


Another  specimen  of  Cavagcllu  aperta. 


Clavagella  Balanorum  in  an  agglomeration  of  balani.  The  little  tubes  above 
noticed  are  here  seen  in  the  upper  figure. 

The  genus  Fistulana  has  the  sheath  tubular,  most  frequently  testa- 
ceous, more  convex  and  closed  posteriorly,  attenuated  towards  its 
anterior  extremity,  open  at  its  summit,  containing  a  free  and  bivalve 
shell ;  the  valves  equal,  and  gaping  when  they  are  closed.  Animal 
having  at  its  anterior  part  two  cyathiferous  calamules.  (Lam.) 

M.  Deshayes  remarks,  in  his  last  edition  of  the  'Aiiimaux  sans 
Vertebres,'  that  Lamarck  is  evidently  mistaken  in  supposing  that  the 
calamules,  which  he  believed  to  exist  in  the  Fistulance,  were  destined 
to  carry  the  organs  of  respiration  ;  this  error,  M.  Deshayes  observes, 
is  rendered  certain  by  two  methods:  1st,  the  true  Fistulance,  although 
closed  on  one  side,  have  never  any  calamules ;  2nd,  these  calamules 
belong  exclusively  to  the  Teredines,  and  they  have  their  branchias 
disposed  as  in  all  the  Conchifera,  and  not  dependent  on  these 
calamules. 

As  an  illustration  we  give  Fistulana  clava,  which  is  a  native  of  the 
East  Indian  seas. 

The  Fistulanm  inhabiting  a  free  tube  have  been  found  in  sands  or 
hard  mud  with  the  small  end  of  the  tube  uppermost. 
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Fistulana  clava.  (Sowerby.) 

1,  showing  tho  tube  with  a  septum,  a;  2,  outside  of  the  valves;  3,  inside 
of  the  same.  (G.  B.  Sowerby,  'Genera.')  N.B. — Mr.  Sowerby  figures  also  a 
tube  of  this  species  without  a  septum. 

TUBI'FERA,  an  order  of  Polypiaria. 
TUBIPORiEA,  or  TUBIPO'RIN^E.  [Polypifera.] 
TUBULARIAD.<H.  [Hydroida.] 

TUBULIBRANCHIA'TA,  an  order  of  Qasteropodous  Mollusca, 
consists  of  tho  genera  Vcrmetus,  Mayilus,  and  Siliquaria. 

Vermetus  (Adanson),  has  a  tubular  shell,  the  whorls  of  which,  in 
the  early  age  of  the  animal,  form  a  kind  of  spire,  but  afterwards  are 
prolonged  into  a  tube  more  or  less  twisted  or  bent,  like  those  of  the 
tubes  of  Serpulce.  The  shell  is  ordinarily  fixed  in  an  interlaced  group 
of  the  same  species,  or  partly  enveloped  in  Lithophytes.  As  the 
animal  does  not  creep,  there  is  no  foot  properly  so  called ;  but  that 
which  in  the  ordinary  gastropods  forms  the  tail  is  bent  downwards 
and  carried  forward  in  front  of  the  head,  where  its  extremity  expands 
into  a  mass  furnished  with  a  delicate  operculum  which  closes  the 
entrance  to  the  tube  :  it  has  sometimes  various  appendages,  and  its 
operculum  is  spiny  in  some  species.  The  head  of  the  mollusc  is 
obtuse,  and  carries  two  moderate  tentacles,  which  have  the  eyes  at 
the  sides  of  their  external  base.  The  mouth  is  a  vertical  orifice,  and 
beneath  it  is  seen  on  each  side  a  filament  which  has  all  the  appear- 
ance of  a  tentacle,  but  which  in  reality  belongs  to  the  foot.  Their 
branchise  only  form  one  row,  along  the  left  side  of  the  branchial 
vault. 

Cuvier  remarks  that  the  species  are  rather  numerous,  but  not  very 
distinct 

V,  dentiferus,  a  native  of  Australia,  may  be  taken  as  an  example. 


VermeUu  dentiferus. 
o,  »h«U ;  b,  animal.   ('  Astrolabe.') 


TUBULIBRANCniATA.  list 


A  single  specimen  of  Vcrmelut  hnnbricnlin,  showing  the  spire. 


Group  of  Termed,  &c. 


The  number  of  species  of  Vermetus  recorded  by  M.  Deshayes  in  his 
'  Tables '  amounts  to  eight  living  and  one  fossil  (tertiary,  from  Angers). 
Vermetus  occurs  below  the  chalk  :  thu3  Dr.  Fitton  records  six  species, 
from  the  upper  grcensand,  the  gault,  the  lower  greensand,  Black- 
down,  and  the  Hastings  sand. 

The  following  are  noticed  by  Messrs.  Quoy  and  Gaimard  ('  Zoology 
of  the  Astrolabe '),  in  addition  to  V.  dentiferus : —  F.  Zdandicus,  V. 
giganteus,  V.  carinatus,  and  F.  rosciw. 

Vermel*  have  been  found  at  depths  varying  from  near  the  surface 
to  twelve  fathoms,  in  sponges,  under  stones,  on  shells,  in  coral-sand, 
and  sand. 

Siliquaria  (Brug.),  resembling  Vermetus  in  the  head,  in  the  position 
of  the  operculum,  and  in  the  tubular  irregular  shell,  which  has,  how- 
over,  throughout  its  length  a  slit  which  follows  all  its  windings,  eni 
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which  corresponds  with  a  similar  slit  in  the  mantle  which  covers  the 
branchial  cavity.  Along  the  whole  length  of  this  slit  adheres  a 
branchial  comb,  composed  of  a  great  quantity  of  foliations,  distinct 
and,  as  it  were,  tubular.  Linnaeus  placed  them  with  the  Scrpulce,  and 
Cuvier  observes  that  in  these  later  times  some  have  believed  that  they 
belong  to  the  class  of  Annelids.  Thus  Lamarck  supposed  Siliquaria 
is  well  as  Vermilia  to  be  approximated  to  the  Serpulce. 

Seven  recent  and  ten  fossil  species  have  been  recorded. 

S.  muricata,  a  native  of  the  Indian  Seas,  may  bo  taken  as  an 
sxample. 


Siliquaria  muricata. 


Spcoies  of  this  genus  have  been  found  in  sponges. 
Magilus.  [Mauilus.] 
TUBULIPORA.  [Polyzoa.] 
TUBULIPO'RAD^E.  [Polyzoa.] 
TUCUTUCO.  [Muridje.] 

TUFF,  or  TUFA.  The  accumulations  of  scoria  and  ashes  about 
a  volcanic  crater,  which  are  re-aggregated  so  as  to  make  a  coherent  or 
solid  mass,  are  termed  Volcanic  Tuff.  Similar  but  more  ancient  aggre- 
gations of  the  products  of  heat,  re-aggregated  into  firm,  solid,  or  even 
highly  compact  rock,  are  called  Trap  Tuff 

TULIP.  [Tulipa.] 

TU'LIPA,  a  genus  of  Plants  belonging  to  the  natural  order  Liliaccce. 
This  name  is  a  corruption  of  the  Persian  word  Thoulyban,  or  Toleban, 
which  is  the  name  the  plants  of  this  genus  bear  in  Persia.  The  Persian 
word  also  signifies  a  turban.  The  genus  is  known  by  its  perianth 
being  composed  of  six  sepals.  The  stigma  is  3-lobed ;  the  seeds  are 
smooth,  and  it  has  neither  nectary  nor  style.  All  the  species  are  herba- 
ceous plants,  developed  from  a  bulb ;  the  flowers  are  mostly  solitary, 
seated  on  a  lengthened  scape,  at  the  base  of  which  the  leaves,  not 
numerous,  are  developed.    About  thirty  species  have  been  described. 

T.  tylvestris,  the  Wild  Tulip,  has  the  stem  1-flowered,  somewhat 
drooping ;  the  leaves  of  the  perianth  ovato-acuminato,  hairy  at  the 
extremity,  the  stamens  hairy  at  the  base.  This  is  the  only  species  of 
tulip  that  is  a  native  of  Great  Britain.  In  England  it  occurs  in  the 
counties  of  Norfolk,  Suffolk,  Hertfordshire,  and  Middlesex,  in  a  chalk 
soil.  It  has  also  been  found  in  Scotland.  It  is  found  in  the  southern 
parts  of  Germany,  in  Switzerland,  Italy,  and  France.  It  has  yellow 
flowers,  and  blooms  in  April  and  May.  It  increases  itself  by  throwing 
out  a  long  stout  fibre  from  its  root,  at  the  extremity  of  which  a  bulb 
is  developed,  and  thus  a  new  individual  is  produced  at  a  considerable 
distance  from  the  parent  plant. 

T.  Oculus  Solis,  the  Agen  Tulip,  has  a  1-flowered  glabrous  stem ; 
oblongo-lanceolate  leaves ;  the  stamens  smooth ;  the  exterior  leaves  of 
the  perianth  acuminate,  the  interior  ones  obtuse.  This  species  was 
not  known  to  Linnaeus,  and  was  first  distinguished  by  St.  Amans.  It 
was  found  at  Agen  in  France,  and  also  grows  wild  in  Italy,  Germany, 
and  other  parts  of  Europe.  The  flowers  are  large  and  bell-shaped,  of 
a  fine  scarlet-red  colour,  each  petal  marked  with  a  broad  black  yellow- 
edged  spot  at  its  base.    It  blossoms  in  April  and  May. 

T.  suaveolens,  the  Early  Dwarf,  or  Van  Thol  Tulip,  is  a  native  of 
the  south  of  Europe.    It  blooms  in  March  and  April. 

T.  Cekiana,  Small  Yellow  Tulip,  has  a  solitary,  mostly  erect,  flower; 
the  leaves  of  the  Btem  lanceolate ;  leaves  of  perianth  greenish,  lanceo- 


late; the  stamens  slightly  hairy  above  tho  base.  This  plant  blossoms 
in  March  or  April,  and  is  a  native  of  the  south  of  Europe,  and  of  tho 
banks  of  the  Volga.  It  was  known  to  Clusius,  Bauhiu,  Magnol,  and 
Tournefort,  but  Linnoeus  confounded  it  with  the  wild  tulip. 

T.  Clusiana,  Red  and  White  Italian  Tulip.  This  tulip  was  con- 
founded by  Linnaeus  with  the  T.  Qcsneriana. 

T.  biflora,  the  Two-Flowered  Yellow  Tulip,  is  a  native  of  the  salt 
deserts  about  the  Volga,  and  is  found  in  company  with  T.  Cdsiana. 
The  flowers  are  fragrant. 

T.  Gesneriana,  Common  Garden  Tulip,  has  the  stem  1-flowered  and 
smooth,  as  well  as  the  petals  and  filaments ;  the  flower  erect,  tbe 
leaves  ovato-lanceolate,  glaucous  and  smooth ;  the  lobes  of  the  stigma 
decurrcnt  and  deeply  divided.  Of  all  the  species  of  tulip  this  one  is 
the  best  known,  and  has  perhaps  had  more  attention  bestowed  upon 
it  than  any  other  plant  that  produces  only  flowers.  This  species  of 
tulip  grows  wild  in  the  Levant,  and  appears  to  have  been  cultivated 
by  the  Turks  in  their  gardens  from  an  early  period. 

The  Tulip  was  first  introduced  into  France  in  1611.  It  does  not 
appear  at  what  time  it  was  first  carried  to  Holland,  but  the  Dutch 
were  early  in  the  habit  of  sending  to  Constantinople  for  tulip-seeds. 
It  was  in  this  country  that  the  Tulip  was  destined  to  make  the  greatest 
impression.  In  the  early  part  of  the  1 7th  century  the  passion  for  the 
possession  of  these  plants  became  so  strong,  that  dealing  in  them  became 
one  of  tho  most  important  money  speculations,  and  the  bulbs  of  tulipa 
were  sold  and  resold  at  enormous  prices,  in  the  same  manner  as  stocks 
are  on  the  Stock  Exchange  of  England.  It  became  in  fact  a  gambling 
transaction,  in  which  persons  ventured  their  capital,  in  the  hope  that 
particular  kinds  of  tulips  would  realise  a  higher  price.  This  practice 
was  not  carried  on  throughout  Europe,  but  was  confined  to  the  Nether- 
lands, and  roso  to  its  greatest  height  in  the  years  1634,  1G35,  1G3G, 
1637.  Beckmann,  in  his  'History  of  Inventions,'  gives  an  account  of 
this  remarkable  tulipomauia,  as  it  was  called.  One  variety  of  tulip, 
called  the  Viceroy,  was  exchanged  for  articles  valued  at  2500  florins. 
[Tulip,  in  Arts  and  Sc.  Div.] 

TULIP-TREE.  [LiRIODENDRON.] 

TUNGSTEN,  a  Metal.  It  was  first  obtained  in  its  pure  state  in 
1781.  Its  name  is  derived  from  '  tung  sten,'  two  Swedish  words, 
signifying  '  heavy  stone,'  from  the  weight  of  one  of  its  ores,  which 
was  also  called  Scheelite,  in  honour  of  the  chemist  Scheele. 

Tungsten  is  found  in  combination  with  iron,  lead,  and  lime,  con- 
stituting Wolfram,  Tungstate  of  Lead,  and  Tungstate  of  Lime.  It 
also  occurs  sparingly  in  some  ores  of  columbium,  as  in  certain  varieties 
of  the  minerals  pyrochlore,  columbite,  and  yttro-columbite.  It  is 
met  with  in  very  small  quantities  as  an  ochre,  or  as  tungstic  acid, 
forming  a  yellow  powder  on  other  Tungsten  ores. 

No  use  in  the  arts  has  been  made  of  this  metal  or  its  compounds. 
Tungstic  acid  is  a  fine  yellow,  even  brighter  than  chrome  yellow,  but 
it  turns  green  on  exposure  to  the  sun's  rays. 

Tungstate  of  Lime  occurs  in  square  octahedrons.  Cleavage  octa- 
hedral, perfect.  Colour  yellowish-white  or  brownish.  Brittle.  Hardness 
4  to  4  '5.  Specific  gravity  6'075.  It  is  composed  of  Tungstic  Acid  7'8  ; 
Lime  19'06.    Infusible  alone,  or  only,  on  the  thinnest  edges. 

TUNICA'TA,  a  family  of  Acephalous  Mollusca.  The  following 
graphic  description  is  given  of  these  interesting  forms  of  animal  life 
in  Forbes  and  Hanley's  'British  Mollusca': — "Rarely  is  the  dredge 
drawn  up  from  any  sea-bed  at  all  prolific  in  submarine  creatures, 
without  containing  few  or  many  irregularly-shaped  leathery  bodies, 
fixed  to  sea-weed,  rock,  or  shell,  by  one  extremity  or  by  one  side, 
free  at  the  other,  and  presenting  two  more  or  less  prominent  orifices, 
from  which,  on  the  slightest  pressure,  the  sea-water  is  ejected  with 
great  force.  On  the  sea-shore  when  the  tide  is  out,  we  find  similar 
bodies  attached  to  the  under  surface  of  rough  stones.  They  are  vari- 
ously, often  splendidly  coloured,  but  otherwise  are  unattractive,  or  even 
repulsive  in  aspect.  These  creatures  are  Ascidice  properly  so  called. 
Numbers  of  them  are  often  found  clustering  among  tangles,  like 
branches  of  some  strange  semitransparent  fruit.  They  are  very  apa- 
thetic and  inactive,  living  upon  microscopic  creatures  drawn  in  with 
currents  of  water,  by  means  of  their  ciliated  respiratory  organs.  Tho 
leathery  case  is  often  encrusted  with  stones  and  shells,  decorated  with 
parasitical  though  ornamental  plumes  of  corallines,  and  not  seldom 
perforated  by  bivalves,  which  lodge  themselves  snugly  in  the  tough 
but  smooth  skin.  It  is  the  analogue  of  the  true  shell  of  conchiferous 
Mollusca.  It  is  a  sac,  closed  except  at  two  orifices,  one  of  which  is 
branchial,  the  other  anal.  This  elastic,  gelatinous,  or  coriaceous  enve- 
lope is  called  the  test,  and  incloses  a  second  tunic  or  mantle,  which  is 
muscular,  and  adheres  to  the  first  only  near  the  orifices.  The  branchial 
sac  lines  the  interior  of  the  mantle  in  part ;  it  is  both  respiratory  and 
pharyngeal.  The  remainder  of  the  cavity  is  occupied  with  the  prin- 
cipal organs  of  digestion,  circulation,  and  generation.  The  chief 
nervous  centre  is  situated  between  the  two  openings  of  the  muscular 
tunic.  The  sexes  of  Ascidice  are  distinct."  For  our  present  know- 
ledge of  the  structure  and  relations  of  these  animals  we  are  greatly 
indebted  to  Savigny.  They  were  not  however  unknown  to  Aristotle. 
In  the  '  Historia  Animalium,'  he  observes,  under  the  head  of 
Testaceous  Animals  (to  'OcrrpaKtiSepiua),  that  "  there  are  some,  such  as 
those  called  T^Oi/a,  which  are  so  entirely  surrounded  by  their  test  or 
envelope  a3  to  have  no  part  of  their  flesh  exposed."  So  far,  as 
Mr.  M'Leay  remarks,  this  accurately  drawn  character  may  apply  to 
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the  wbolo  of  the  Tunicata.  Hut  Aristotle  afterwards  procoodH  to  a 
more  definite  description  of  the  Tethya :—"  Hut  of  all  theso  animals 
(the  Ostracoderms),  thoso  which  aro  called  Tethya  havo  the  moat 
remarkable  nature;  for  with  them  alone  is  the  body  entirely  con- 
cealed in  the  test.  This  test  or  envelope  (to  tarpaKov)  is  between  the 
toxturo  of  leather  and  shell,  and  may  bo  consequently  cut  like  a  pieco 
of  tough  hide.  The  animal  adheres  to  the  rocks  by  its  test,  and  has 
two  passages  or  orifices  (iro'povs),  distant  from  each  other,  and  so  small 
as  not  to  be  easily  visible :  by  means  of  these  it  imbibes  and  discharges 
the  water.  On  opening  one  of  these  animals,  the  inside  presents,  in 
the  first  place,  a  membrane  composed,  as  it  were,  of  nervures  (vfiha 
vtvpuSn),  and  communicating  with  a  fleshy  intestino  (to  rrapKwSts) ;  so 
that  the  intestine  of  the  Tcthyon  appears  contained  in  the  reticulated 
membrane.  Although  indeed  the  flesh  is  alike  in  all  testaceous 
animals,  this  intestine  resembles  in  form  that  of  nono  of  them.  It  is 
suspended  at  two  places,  namely,  to  the  above-mentioned  membrane, 
and  to  the  muscle  which  proceeds  from  the  side  (literally,  'to  the 
skin  from  the  side') ;  and  wherever  it  adheres  to  either  of  these  it  is 
narrowest.  At  each  point  of  suspension  this  intestine  tends  towards 
those  orifices  which  lead  to  the  outsido  of  the  test,  and  by  which  it 
receives  and  discharges  the  food  and  water ;  so  that  if  one  of  theso 
apertures  be  the  animal's  mouth,  the  other  must  be  its  anus.  One  of 
these  orificial  processes  (the  branchial  orifice)  is  thicker  than  the 
other.  Within  the  cavity  also  of  one  or  other  of  them  there  is  a 
certain  small  cohering  substance  which  divides  it." 

Mr.  M'Leay,  who,  in  his  '  Horse  Entomologicso,'  thus  translates  a 
passage  presenting  almost  insuperable  difficulties  to  any  but  a  zoolo- 
gical scholar,  observes,  that  "  the  membrane,  composed  as  it  were  of 
nervures,"  is  a  good  description  of  the  beautifully  reticulated  mem- 
brane which  forms  the  branchiae  of  the  Tethya.  Aristotle,  he  adds, 
appears  however  by  some  mistake  to  have  considered  the  branchial 
pouch  as  surrounding  the  intestine  ;  and  he  remarks  that  he  suspects 
that  the  small  cohering  or  continuous  substance  which  Aristotle 
alludes  to  immediately  after  the  mention  of  that  part  which  Mr. 
M'Leay  considers  to  be  the  branchial  orifice,  is  the  valvule  of  the 
anal  orifice. 

Dr.  Fleming  has  given  a  very  good  view  of  this  natural  group  in 
the  article  '  Mollusca '  of  the  supplement  to  tho  '  Encyclopaedia 
Britanniea.' 

Synopsis  of  the  Sub-Genera. 


Normal  Group.  /  j 

.  Branchial  pouch  with  more  I 
than  eight  folds.    Tentacula  j  , 
compound.    Liver  distinct.  ' 


Aberrant  Group. 

2.  Branchial  pouch  -with  only 
eight  folds.  Tentacula  simple.  \ 
Liver  none. 


Cynthia  . 
Cocsira,  Sav, 
Siyela,  Sav. 


Dendrodoa, 
M'Leay  . 


Reticulation  of  the  branchial 
pouch  continuous. 

Reticulation  of  the  branchial 
pouch  interrupted. 

Ovaries  several,  one  at  least 
on  each  side  of  the  body. 

{Ovary  unique,  that  is,  only 
the  right  one,  which  is 
comprised  in  the  intesti- 
nal loop. 

("Ovary  unique,  that  is,  only 
the  left  one,  which  is 
ramose  or  branched,  and 
situated  between  the 
branchial  pouch  and  the 
mantle. 

"  The  Tunicata,"  says  Dr.  Fleming,  "  agree  with  their  contiguous 
group  the  Mollusca  in  the  remarkable  variation  that  exists  in  their 
system  of  generation.  Like  every  other  solitary  character  that  can 
possibly  be  adopted  for  the  groundwork  of  a  zoological  system,  the 
mode  of  generation  ought  to  rise  in  importance  only  in  inverse  pro- 
portion to  its  degree  of  variation.  In  a  group  of  animals  for  instance, 
where  it  varies  according  to  the  species,  it  is  evidently  of  less  import- 
ance, as  affording  natural  characters,  than  among  those  groups  where 
it  remains  less  subject  to  variation.  When  the  naturalist  happens  to 
consider  that  he  ought  always  to  obtain  his  group  before  he  attempts 
to  find  its  character,  he  is  sure  to  perceive  this  truth  ;  and  it  is  on  this 
very  principle  that  Savigny,  with  his  usual  discrimination,  has  pro- 
ceeded in  the  above  natural  arrangement  of  the  genus  Ascidia,  which 
I  have  done  little  more  than  borrow  from  him.  To  this  naturalist, 
whose  works  I  cannot  too  often  recommend  to  the  careful  attention 
of  zoologists  as  models  for  imitation  and  true  examples  of  the  method 
in  which  natural  history  ought  to  be  studied,  I  would  willingly  have 
dedicated  the  following  genus  "  [Dendeodoa],  "  but  his  name  happens 
to  have  been  employed  in  other  branches  of  the  science."  ('  Linnsean 
Transactions,'  vol.  xiv.) 

Mr.  Brodcrip  and  Mr.  Q.  B.  Sowerby  have  described  a  curious  form 
belonging  to  this  natural  group. 

Group,  Tunicata. — Family, .  .  .  ?— Genus,  Chelyosoma. 

Generic  Character. — Body  sessile,  fixed,  involved  in  a  coriaceous  test 
or  envelope  dividedly  laminate  above ;  orifices  conical,  each  closed  with 
six  trigonal  valvules. 

C.  MacLeayanum  is  elongate-ovate,  affixed  at  the  base,  flat  above, 
octopartite,  the  lamina;  striated ;  orifices  prominent  It  is  found  in 
the  Arctic  seas,  adhering  to  stones. 

This  animal  comes  nearest  to  the  Tcthya  above  noticed,  but  there 
are  no  traces  of  tentacula  surrounding  tho  branchial  orifice.  It  differs 
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from  the  Thalida  inasmuch  as  tho  mantlo  peems  to  adh<ro  to  the 
orifices  only,  ami,  instead  of  a  simple  valvule,  each  orifice  of  (Jhelyowma 
is  furnished  with  a  complicated  one.  From  the  Ascididte  it  diflTurs 
inasmuch  as  both  its  orifices  aro  (surrounded  by  six  valves,  instead  of 
being  quadrifid. 


Cltelyohoma  MavLc  tyanum. 
a,  side  view  ;  b,  Been  from  above  ;  c,  interior  of  ralvulo. 

Forbes  and  Hanley,  in  their  '  History  of  British  Mollusca,'  describe 
three  genera  of  Tunicata: — 

1.  Ascidia. — Body  sessile,  covered  with  a  coriaceous  or  gelatinous 
tunic;  branchial  orifice  8-lobed  and  6-lobed.  There  are  10  species  of 
this  genus  found  on  the  British  coasts. 

2.  Mohjula,  E.  Forbes. — Body  more  or  less  globular,  attached  or 
free,  with  a  membraneous  tunic,  usually  invested  with  extraneous 
matter;  orifices  on  very  contractile  and  naked  tubes;  the  branchial 
6-lobed,  the  anal  4-lobed.    Two  species  are  British. 

3.  Cynthia  [Cynthia],  of  which  there  are  13  specie.?.  [Clavelixid.e; 
Botryllid^e;  Mollusca;  Malacology;  Boltenia.] 

The  compound  (and  most  probably  all  the)  Ascidians,  in  their  first 
state  of  development,  after  leaving  the  egg,  assume  the  form  of  Tad- 
poles, and  are  locomotive  by  means  of  a  vibratile  tail,  which  they  cast 
off  when  they  quit  the  larva  state  and  assume  the  sessile  condition. 


Tadpole  of  Amaroucium  proliftrum,  newly  hatched  ^highly  magnified). 
a,  tegumentary  body  of  the  trunk  seen  within  the  pouch  ;  6,  pouch  inclosing 
the  vitellus,  and  forming  the  tunic  of  the  body  of  the  larva  ;  b  ,  appendages 
terminating  in  suckers  and  enabling  the  animal  to  fii  itself;  a*,  tail  formed  by 
a  prolongation  of  the  tegumentary  body,  and  inciosing  a  tabular  appendage  of 
the  vitelline  sac.  (Milne-Edwards.) 

4  D 
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This  metamorphosis  was  observed  by  Sir  John  Graham  Dalyell,  both 
in  a  solitary  and  compound  Asoidian,  namely,  in  Ascidia  papilla 
(solitary)  and  in  Aplidium  verrucosum  (compound).  (See  '  Edinburgh 
Now  Philosophical  Journal,' January,  1839,  vol.  xxvi.,  p.  152.)  But 
in  1828  Messrs.  Audouin  aud  Milue-Edwards  had  proved  that  the 
compound  Ascidians  are  at  their  birth  endovred  with  sufficiently 
extensive  locomotive  faculties,  and  that,  in  the  progress  of  age,  they 
underwent  a  true  metamorphosis  ('  Ann.  des  Sciences  Nat.,'  1828,  tome 
xv.,  p.  10) ;  and  M.  Sars,  as  well  as  Sir  John  Graham  Dalyell,  subse- 
quently verified  the  fact,  which  had  been  doubted  by  certain  naturalists. 
The  observations  of  M.  Sars  were  made  upon  the  Botrylli  of  the  Nor- 
wegian coasts.  The  metamorphosis  of  these  animals  is  admirably 
described  and  figured  in  the  beautifully-illustrated  paper  byM.  Milne- 
Edwards,  entitled,  '  Observations  sur  les  Ascidies  composdes  des  Cotes 
de  La  Manche,'  read  before  the  French  Academy  of  Sciences  on  the 
11th  of  November,  1839,  wherein  the  structure  and  general  physiology 
of  these  highly-interesting  animals  is  explained  in  a  masterly  manner. 


Feet  plantigrade  and  pentadactyle,  the  soles  naked,  the  toes  compressed, 
and  the  claws  falcular. 


Amaroucium  proJifmim,  natural  size. 


Mass  of  the  same  species,  magnified.  (Milne-Edwards.) 

A  fossil,  supposed  to  belong  to  the  Tunicata,  has  been  figured  and 
described  by  Sir  Roderick  Murchison  in  his  '  Silurian  System,'  to 
which  the  name  Ischadiles  Kiiniyii  has  been  given. 


Itchadites  Kontgii. 
TUNNY.  [ScOMBRIDiE.] 

TUPAIA,  Sir  T.  Stamford  Raffles's  name  for  a  genus  of  Mammalia 
which  Dr.  Horsfield  places  among  Cuvier's  Insectivorous  Carnassiers, 
the  Ferce  of  Linnaeus,  and  the  Falculata  of  Uliger.  It  has  the  follow- 
ing generic  characters  : — Head  oblong,  depressed.  Snout  long,  equally 
attenuated ;  nostrils  lateral,  semilunar.  Eyes  very  large,  and  rather 
prominent.  Ears  large  and  oblong.  Body  cylindrical,  covered  with 
close  fur  and  soft  hairs.    Tail  longer  than  the  body,  linear,  compressed. 


Head  of  Tupaia  tana,  natural  size. 
a,  profile  ;  b,  seen  from  above.  (Horsfield.) 

In  the  Malayan  language  the  name  of  Tupai  is  a  general  term  for 
various  small  animals  which  have  the  external  form  and  agility  of  the 
squirrel. 

T.  Javanica  ;  Bangsriug,  or  Sinsring,  of  the  Javanese.  Dr.  Hors- 
field says  that  this  species  has  the  appearance  of  a  sprightly  animal, 
a  character  with  which  its  manners,  as  far  as  they  are  known,  perfectly 
agree.  "  Its  body,"  says  Dr.  Horsfield,  "  is  graceful  and  handsomely 
formed,  and  its  limbs  are  slender  and  fitted  for  great  agility  :  its  size 
and  exterior  habits  so  nearly  resemble  the  individuals  of  that  family 
which  Illiger  has  denominated  Animalia  Agilia,  that,  on  a  superficial 
view,  it  has  been  considered  to  belong  to  it.  Our  animal  agrees  with 
one  of  the  most  numerous  sections  of  this  family,  the  Squirrels,  in  the 
form  of  the  body,  the  proportional  length  of  the  extremities,  the 
breadth  of  the  tail,  and  the  faculty  of  carrying  it  on  the  back  as  a 
plume;  but  the  succeeding  details  will  show  that  its  structure  and 
organisation  are  essentially  different." 

o  o  11 

Dental  Formula  :— Incisors,  -  :  Canines,  -:  Molars,  —  . 
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Teeth  of  Tupaia  Javanica. 

a,  upper  jaw  :  in  this  view  the  animal  is  supposed  to  be  laid  on  its  back,  and 
the  spectator  to  be  looking  down  on  the  upper  jaw ;  b,  lower  jaw  seen  from 
above.  (Horsfield.) 

Dr.  Horsfield  describes  the  claws  as  sharp,  compressed,  and  curved  ; 
and,  in  comparison  with  those  of  Sorex  and  several  other  genera  of  this 
order,  of  considerable  strength  :  they  are,  he  observes,  individually 
supported  by  a  small  protuberance  similar  to  that  which  is  found  in 
the  Tarsii ;  and  the  construction  of  the  claws  in  the  Bangsring  is 
adapted,  he  remarks,  to  the  same  food  and  habits  as  those  of  the  other 
species  of  Tupaia.  The  linear  tail,  of  the  same  length  as  the  body,  is 
compressed,  with  the  hairs  spreading  far  on  each  side  ;  but,  adds  Dr. 
Horsfield,  it  is  less  full  and  ornamental  than  in  the  Squirrel.  The 
fur  of  the  Bangsring  is  close,  silky,  and  delicate,  with  a  few  longer, 
more  rigid,  and  darker-coloured  hairs  dispersed  among  the  long  and 
straight  hairs  closely  applied  to  the  skin,  with  which  the  back,  neck, 
sides,  tail,  and  extremities  above  are  furnished.  The  upper  parts  are 
brown,  slightly  diversified  with  gray  of  different  shades ;  the  lower 
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parts  dirty  white,  with  a  slight  tint  of  grayish  :  tho  tail  agrees  with 
tho  upper  parts ;  and  the  scapular  line,  which  is  nearly  an  inch  long, 
agrees  with  the  neck. 


Head  Of  Tupaia  Javanica.  (UorsfleUI.) 


b  a 


a,  fore  foot  of  Tupaia  Javanica ;  b,  hind  foot  of  the  same.  (Horsfleld.) 

The  Bangsring  fell  under  Dr.  Horsfield's  observation  during  an 
early  period  of  his  researches  in  Java.  In  traversing  the  province  of 
Blambangan,  in  1806,  he  discovered  it  in  the  extensive  forests  which 
almost  entirely  cover  the  eastern  extremity  of  the  island ;  and  he 
thinks  that  its  range,  though  it  may  not  be  confined  exclusively  to 
that  province,  is  extremely  limited. 


Tupaia  Javanica.  (Horsfleld.) 


Sir  Stamford  Raffles  states  that  a  tame  Tupaia  fo-ruginea  was  suf- 
fered to  go  about  at  perfect  liberty,  ranged  in  freedom  over  the  whole 
house,  and  never  failed  to  present  himself  on  the  breakfast  and  dinner- 
table,  where  he  partook  of  fruit  and  milk. 

TUPINAMBIS.  [Monitoridj3.] 

TUPISTRA,  a  genus  of  Plants  nearly  allied  to  the  natural  order 
Smilacece,  and  referred  by  Lindley  to  the  order  Liliacece. 

TURBINA'CEA,  M.  De  Blainville's  name  for  his  sixth  family 
of  Polythalamacea,  including  the  genera  Cibicides  and  Rotalites, 
microscopic  Foraminifera.  Lamarck's  Turbinacea  might  include 
M.  D'Orbigny's  Scissurclla.  [TuRBiNiDiE.] 

TURBINELLA.  [Siphonostomata.] 

TURBI'NIDiE,  a  family  of  Gasteropodous  Mollusca. 

Linnaeus  places  his  genus  Turbo,  in  his  last  edition  of  the  'Systema 
Naturae,'  between  Trochus  and  Helix,  with  the  following  characters : — 
Animal  a  Limax,  or  Slug.  Shell  univalve,  spiral,  solid.  Aperture 
narrowed,  orbiculate,  entire. 

The  Turbinacea  of  Lamarck  belong  to  his  first  section  of  Tracheli- 
pods,  and  constitute  the  last  family  of  his  Phytiphagous  or  Plant-Eating 
Trachelipods,  those,  namely,  which  in  general  have  no  proboscis,  but 
a  muzzle  with  two  jaws,  and  which  appear  to  be  simply  herbivorous; 
those,  finally,  whose  shell  offers  at  the  base  of  its  aperture  neither 
notch  directed  backwards  nor  any  canal  whatever.  All  are  marine 
shells,  conoid  or  turriculate,  and  appear  to  be  provided  with  an  oper- 
culum.   When  one  of  these  shells  is  placed  on  its  base,  its  axis  is 
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always  inclined  more  or  less,  and  in  never  vertical.  ('Animaux  nans 
Vertfcbres.') 

Lamarck's  Turbinacea  consist  of  the  genera  Solarium,  Ilotellu,  Tro- 
chus, Monodonla,  Turbo,  Planaxis,  Phaxianella,  and  TurriltUa. 

The  Sabots  {Turbo,  Linn.)  of  ('uvier  cornprwo  the  Sabots  properly 
so  called  (Turbo,  Lam.) ;  Pleurotomaria,  of  which  he  consider*  tho 
Scissurella;  of  D'Orbigny  living  species;  TurritcUn,  Lam.;  Hcalaria, 
Lam.,  and  the  terrestrial  and  fresh-water  genera  0 'odontoma,  Lam.,  and 
Valvala,  Miillor.  [Thociiid*.] 

The  Oricostomata  of  M.  De  Blainville  consist  of  the  genera  Twbo, 
Pleurotomarium,  JJdphinula,  Turrittlla,  Prolo,  Hcalaria,  Vermetut,  tidi- 
quaria,  Maijilus,  Valvala,  Cyclosloma,  and  I'aludina. 

In  Woodward's  '  Manual  of  tho  Mollusca'  the  Tnrbinidw  are  thus 
defined  : — Shell  spiral,  turbinated  or  pyramidal, nacreous  inside;  oper- 
culum calcareous  and  paucispiral,  or  horny  and  multispiral.  Animal 
with  a  short  muzzle ;  eyes  pedunculated  at  the  outer  bases  of  the 
long  and  slender  tentacles;  head  and  sides  ornamented  with  fringed 
lobes  and  tentacular  filaments  (cirri) ;  branchial  plume  single;  lingual 
ribbon  long  and  linear,  chiefly  contained  in  the  visceral  cavity ;  median 
teeth  broad;  laterals  5,  denticulated;  uuciui  very  numerous  (sometimes 
nearly  100),  slender,  with  hooked  points. 

The  shells  of  nearly  all  the  Turbinidw  are  brilliantly  pearly,  when 
the  epidermis  and  outer  layer  of  shell  are  removed.  Many  of  them  are 
used  in  this  stato  for  ornamental  purposes. 

The  following  genera  are  embraced  in  the  family  thus  defined  : — 

Turbo. — Shell  turbinated,  solid ;  whorls  convex,  often  grooved  or 
tuberculated ;  aperture  large,  rounded,  slightly  produced  in  front; 
operculum  shelly  and  solid,  callous  outside  and  smooth,  or  variou-ly 


Turbo  marmoraitu. 

a,  view  of  back  ;  b,  view  of  mouth  with  the  operculum  in  ;  c,  inside  of  oper. 
eulum. 
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grooved  aud  mammillated,  internally  horny  and  paucispiral.  In  T. 
sarmaticus  the  exterior  of  the  operculum  is  botryoidal,  like  some  of  the 
tufaceous  deposits  of  petrifying  wells.  Animal  with  pectinated  head- 
lobes. 

There  are  60  recent  species  which  are  found  principally  in  tropical 
seas.  The  fossil  species  amount  to  360,  found  in  the  Lower  Silurian 
rocks. 

T.  marmoratus  has  the  shell  subovate,  very  ventricose,  imperforate, 
smooth,  green  marbled  with  white  and  brown  or  subfasciated ;  the 
last  whorl  transversely  nodulous  in  a  triple  series,  the  upper  nodules 
greatest ;  the  lip  at  the  base  flattened  into  a  short  subreflected  tail-like 
process ;  mouth  silvery. 

This  shell  when  deprived  of  its  external  layer  exhibits  a  silvery, 
iridescent,  and  very  brilliant  nacre. 

T.  torquatus  has  the  shell  oi-biculate-convex,  broadly  and  deeply 
umbilicated,  transversely  sulcated,  substrlated  with  close-set  longitu- 
dinal lamellce  of  a  gray-green  colour ;  whorls  above,  coronated  ;  the 
last  girt  with  a  median  carina ;  spire  blunt  at  the  apex.  (Lam.) 

The  shell,  when  deprived  of  its  first  layer,  is  beautifully  nacreous. 

This  species,  which  grows  to  a  large  size,  inhabits  King  George' 
Sound.    Only  a  few  individuals  were  found  alive. 


Turbo  torquattu. 

a,  Shell  with  the  animal,  seen  from  below ;  6,  the  animal  out  of  the  shell ; 
e,  outside  of  the  operculum  ;  d,  inside.    ('  Astrolabe.') 

T.  CooJcii  has  the  shell  orbiculate-convex,  with  a  ventricose  dilated 
base,  longitudinally  plicate,  rough,  rufo-fuscescent ;  the  plications  very 
frequent,  close-set,  oblique,  imbricato-squamous  ;  the  whorls  convex  ; 
lower  surface  rather  convex,  concentrically  rugous,  and  imperforate. 
(Lam.) 

The  animal  has  long  filiform  white  tentacles,  dotted  with  red- 
brown,  without  palmettes  at  their  internal  part ;  the  eyes  pediculated. 
The  mouth  is  elongated  in  form  of  a  proboscis,  or  is  widened  into  a 
hood.  It  is  white,  striated  transversely  with  black.  The  foot  is 
large,  yellowish,  dotted  with  brown  below,  with  a  median  line  of  the 
same  colour. 

The  operculum  is  oval,  rounded  at  one  of  its  extremities  with  an 
oblong  fosset,  sometimes  paucispiral.  It  is  white  and  greenish.  Its 
spiral  is  less  pronounced  than  in  the  greater  portion  of  the  other 
Turbines. 


Messrs.  Quoy  and  Gaimard  found  this  species  in  great  numbers  in 
Tasman's  Bay,  New  Zealand,  in  the  Bight  of  the  Astrolabe  (L'Anse-de- 

l'Astrolabe),  and  on  the  reefs  of  the  Passedes-Francais. 


Turoo  OooMi. 

a,  Shell ;  b,  shell  seen  from  below,  animal  nearly  in  profile ;  c,  anterior  part 
of  animal  seen  from  below  ;  <?,  inside  of  operculum;  e,  outside.  ('  Astrolabe.') 

Phasianella. — Shell  elongated,  polished,  richly  coloured ;  whorls 
convex ;  aperture  oval,  not  pearly ;  inner  lip  callous,  outer  thin ; 
operculum  shelly,  callous  outside,  subspiral  inside. 

Animal  with  long  ciliated  tentacles  ;  head-lobes  pectinated,  wanting 
in  the  minute  species ;  neck-lobes  fringed  ;  sides  ornamented  with  3 
cirrhi ;  branchial  plume  long,  partly  free ;  foot  rounded  in  front, 
pointed  behind,  its  sides  moved,  alternately  in  walking ;  lingual  teeth 
even-edged  ;  laterals  5,  hooked,  denticulated  ;  uncini  about  70, 
gradually  diminishing  outwards,  hooked,  and  denticulated. 

The  Phasianellce  are  always  smooth.  This  polish,  and  still  more 
their  continual  movements,  prevent  them  from  being  covered  with 
Serpulce,  Fluslrce,  and  other  parasites  which  encrust  sluggish  shells. 
This  agitation  makes  it  difficult  for  them  to  preserve  the  contour  of 
their  aperture  perfect,  for  it  is  very  frail. 

These  are  lively  active  animals,  and  voracious  withal,  for  they  were 
taken  in  nets  baited  with  flesh  let  down  into  the  sea.  Their  foot, 
endowed  with  great  mobility,  is  elongated  like  a  proboscis ;  its  great 
peculiarity  is  its  faculty  of  moving  in  two  portions  »3  it  were,  that  is 
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to  any,  each  of  its  sides  advances  separately  and  successively  ;  and  a 
longitudinal  gutter  may  bo  perceived  on  its  lower  surface. 

On  the  coasts  of  Australia,  the  Phasianellm  found  at  King  Georgo's 
Sound  aro  larger  and  less  numerous  than  at  Port  Western.  They  are 
few  in  number  on  the  coasts  of  Van  Dicmen's  Land.  The  operculum 
is  always  calcareous. 

P.  bulimoidcs.  Shell  oblong-conical,  smooth,  palo  yellow,  trans- 
versely banded ;  the  bands  frequent  and  diversely  variegated  and 
spotted ;  spire  acuto  at  tho  apex. 

The  animals  arc  generally  of  a  fine  green  nearly  throughout.  One 
will  have  more  white  dots  on  the  foot,  and  another  a  violet  or  reddish 
spot  on  the  lateral  fringes  on  tho  foot ;  a  third  will  have  this  organ 
yellowish  and  slightly  fringed  upon  the  borders.  In  all  the  tentacles 
are  slender  and  long,  the  ocular  peduncles  stout  and  button-shaped, 
the  palinettes  laoiniated.  The  muzzle,  which  is  elongated  a  little  in 
the  form  of  a  proboscis  not  retractile,  can  also  modify  itself  into  the 
shape  of  a  rounded  scutcheon  (dcusson).  The  fringes  of  the  sides  of 
the  feet  are  very  finely  laciniated,  and  sometimes  present  brown 
ramifications  of  vessels  ;  they  carry  three  greonish  filaments  on  each 
side. 

The  operculum  is  oval,  calcareous,  slightly  convex,  white,  and 
covered  for  a  portion  of  its  contour  by  a  fleshy  lamina  of  the  foot 
which  supports  it. 

They  are  very  common  at  Port  Western,  being  tho  species  above 
alluded  to,  and  larger  at  King  George's  Sound. 

AVoodward  records  25  recent  and  70  fossil  species. 


Phatianella  bulimoides. 
a,  animal  and  shell,  seen  from  below  ;  6,  the  same  seen  from  above  •  c  shell 
d,  operculum.    ('  Astrolabe.') 

Imperator  has  the  shell  trochiform,  thick,  with  a  flat  or  concave 
base;  whorls  keeled  or  stellated;  aperture  angulated  outside,  bril- 
liantly pearly  ;  operculum  shelly.  The  species,  about  20  in  number, 
are  found  in  South  Africa,  Australia,  and  New  Zealand. 

Trochus.  [Trociiidx.] 


Rolella.— Shell  lenticular,  polished;  spine  depressed;  bane  callous  ; 
lingual  teeth  18;  uncini  numerous*,  subequal.  There  are  10  species 
found  in  India,  the  Philippines,  China,  and  New  Zealand. 

Monodonta.—  Shell  turbinated,  few-whoiied;  whorls  spirally  grooved 
and  granulated ;  lips  thickened  internally  and  grooved;  columella 
toothed,  moro  or  less  prominently  and  irregularly;  operculum  horny 
and  many-wliorled.  There  are  10  species  found  in  West  Africa,  tho 
Bed  Sea,  India,  and  Australia. 

Delphinula. — Shell  orbicular,  depressed  ;  whorls  few,  angulated. 
rugose,  or  spiny ;  aperture  round,  pearly ;  peristome  continuous ; 
umbilicus  open;  operculum  horny,  many-whorled.  Animal  without 
head-lobes ;  sides  lobed  and  serrated.  Twenty  recent  species,  and 
about  thirty  fossil  species  have  been  recorded.  Liotia,  Cotlonia,  and 
C'l/closlrcma  are  sub-genera. 

Adcorbis.—  Shell  minute,  not  nacreous,  depressed,  few-whorlcd, 
deeply  umbilicated ;  peristome  entire,  nearly  continuous,  sinuated  in 
its  inner  side,  and  slightly  so  externally.  Operculum  shelly,  multi- 
spiral. 

Euomphalus. — Shell  depressed  or  discoidal;  whorls  angular  or  coro- 
nated; aperture  polygonal ;  umbilicus  very  large;  operculum  shelly, 
round,  multi-spiral.  (Salter.) 
There  are  80  fossil  species. 

Stomatella. — Shell  ear-shaped,  regular ;  spire  small ;  aperture  oblong, 
very  large  and  oblique,  nacreous;  lip  thin,  even-edged;  operculum 
circular,  horny,  multi-spiral.  They  are  found  on  reefs  and  under 
stones  at  low-water. 

Twenty  species  are  recorded  from  the  Cape,  India,  North  Australia, 
China,  Japan,  aud  the  Philippines. 

Broderipia,  Gray. — Shell  minute,  limpet-shaped,  with  a  posterior 
i-ubmarginal  apex;  aperture  oval,  as  large  as  the  shell,  brilliantly 
nacreous.    Three  species  are  found  in  the  Philippines,  Grimwood'a 
Island,  and  the  South  Seas.  (Cuming). 
TURBINO'LIA.  [Madrephyllicea.] 
TURBINOLIDiE.    [Polypifera.]  ' 
TURBINOLOPSIS.  [Madrepuyllicea.] 
TURBO.    [Scalaria;  Torbinidx.] 
TURBOT.  [Pleuronectidx.] 
TURDID.E.  [Merclims.] 
TURDUS.  [Merulidje.] 
TURDUS  SORDIDUS.  [Swallow-Tribe.] 
TURF.  [Bog.] 

TURGITE,  a  Mineral  from  the  Ural,  consisting  of  peroxide  of  iron. 
TURK'S  CAP  LILY.  [Lilium.] 

TURKEY.  [PAVONID2E.] 

TURKEY-BERRIES.  [Rhamnus.] 

TURKEY-BUZZARD  {Vultur  awa,  Linn.);  genus  Catkarla,  111. 

Under  the  name  of  V.  aura,  two  species  at  least  have  been  con- 
founded, one  the  true  V.  aura,  and  the  other  the  Urubu,  V.  atratus; 
the  former  is  figured  by  Wilson,  pi.  75,  f.  1,  and  the  latter  in  the  same 
plate,  f.  2. 

Mr.  Darwin  ('Journal,'  1839),  after  a  most  interesting  account  of 
the  habits  of  the  Caracaras  {Polyborus),  gives  the  following  account  of 
the  two  birds  : — "  We  have  now  only  to  mention  the  Turkey-Buzzard 
(V.  aura)  and  the  Gallinazo.  The  former  is  found  wherever  the 
country  is  moderately  damp,  from  Cape  Horn  to  North  America. 
Different  from  the  Polyborus  Brasiliensis  and  Chimango,  it  has  found 
its  way  to  the  Falkland  Islands.  The  Turkey-Buzzard  is  a  solitary 
bird,  or,  at  most,  goes  in  pairs.  It  may  at  once  be  recognised  from  a 
long  distance,  by  its  lofty,  soaring,  and  most  elegant  flight.  It  is  well 
known  to  be  a  true  carrion-feeder.  On  the  west  coast  of  Patagonia, 
among  the  thickly-wooded  islet3  and  broken  land,  it  lives  exclusively 
on  what  the  sea  throws  up,  and  on  the  carcasses  of  dead  seals.  Wherever 
these  animals  are  congregated  on  the  rocks,  there  the  vultures  may 
be  seen.  The  Gallinazo  (Catkartes  atratus)  has  a  different  range  from 
the  last  species,  as  it  never  occurs  to  the  southward  of  41°  S.  lat. 
Azara  states  that  there  existed  a  tradition  that  these  birds,  at  the 
time  of  the  conquest,  were  not  to  be  found  at  Monte  Video,  but  that 
they  subsequently  followed  the  inhabitants  from  the  more  northern 
districts.  At  the  present  day  they  are  numerous  in  the  valley  of  the 
Colorado,  which  is  300  miles  due  south  of  Monte  Video.  It  seems 
probable  that  this  additional  migration  has  happened  since  the  time  of 
Azara.  The  Gallinazo  generally  prefers  a  humid  climate,  or  rather 
the  neighbourhood  of  fresh  water  :  hence  it  is  extremely  abundant  in 
Brazil  and  La  Plata,  while  it  is  never  found  on  the  desert  and  arid 
plains  of  Northern  Patagonia,  excepting  near  some  stream.  These 
birds  frequent  the  whole  Pampas  to  the  foot  of  the  Cordillera,  but  I 
never  saw  or  heard  of  one  in  Chili ;  in  Peru  they  are  preserved  as 
scavengers.  These  vultures  certainly  may  be  called  gregarious,  for 
they  seem  to  have  pleasure  in  society,  and  are  not  solely  brought 
together  by  the  attraction  of  a  common  prey.  On  a  fine  day  a  flock 
may  often  be  observed  at  a  great  height,  each  bird  wheeling  round 
and  round  without  closing  its  wings,  in  the  most  graceful  evolutions. 
This  is  clearly  done  for  sport-sake,  or  perhaps  is  connected  with  their 
matrimonial  alliances." 

Nuttall  remarks  that  the  Turkey-Buzzard  has  not  been  known  to 
breed  north  of  New  Jersey  in  any  of  the  Atlantic  States;  and  he 
says  that  they  seek  out  the  swampy  solitudes,  and,  without  forming 
I  any  nest,  deposit  from  two  to  four  eggs  in  the  stump  of  a  hollow 
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tree  or  log,  on  the  mere  fragments  of  rotten  wood  with  which  it  is 
ordinarily  strewed.  Occasionally,,  in  the  Southern  States,  they  have, 
he  tell  us,  been  known  to  make  choice  of  the  ruined  chimney  of  a 
deserted  house  for  this  purpose.  The  eggs,  which  are  described  as 
being  larger  than  those  of  a  turkey,  are  yellowish-white,  blotched  irre- 
gularly with  dark-brown  or  blackish  spots,  at  the  larger  end  chiefly. 
The  male  often  attends  while  the  female  is  sitting ;  and,  if  not  mate- 
rially disturbed,  they  will  continue  to  occupy  the  same  place  for 
several  years  in  succession.  The  young,  which  are  covered  with  a 
whitish  down,  will,  like  their  parents,  eject  the  filthy  contents  of  their 
stomachs  over  those  who  molest  them.  ('  Manual  of  the  Ornithology 
of  the  United  States  and  of  Canada.') 


Turkey-Buzzard  [Vultur  aura). 


TURKEY-HONE,  a  common  name  of  Whettlale  or  Novaculite. 
[Slate.] 

TURMERIC.  [Curcuma.] 
TURNERA.  [ToiiNERACEiE.] 

TURNERA'CE^E,  a  natural  order  of  Exogenous  Plants.  It  possesses 
an  inferior  calyx,  often  coloured,  having  5  equal  lobes  imbricated  in 
aestivation ;  5  petals,  which  are  inserted  into  the  tube  of  the  calyx, 
equal  and  twisted  in  aestivation ;  5  stamens,  which  are  also  inserted 
into  the  calyx  below  the  point  of  insertion  of  the  petals,  with  which 
they  alternate  with  oblong  2-celled  anthers;  a  superior  ovary  1-celled, 
with  3  parietal  placentae,  indefinite  ovules,  3  or  6  styles,  which  cohere 
more  or  less  together ;  a  3-valved  capsule,  the  valves  bearing  the 
placentae  in  the  middle,  and  opening  from  about  as  far  as  the  middle 
of  the  capsule ;  seeds  with  a  reticulated  testa  and  a  membranous  aril, 
and  a  slightly-curved  embryo  lying  in  the  midst  of  fleshy  albumen, 
and  having  the  radicle  turned  towards  the  hilum.  This  order  has 
only  two  genera,  Turnera  and  Piriqueta.  All  the  species  are  herbaceous 
plants,  in  some  instances  having  a  tendency  to  become  shrubby. 


2  3  l' 


Xurnera  ulmifoUa. 

\,  cutting,  showing  axillary  solitary  flowers  ;  2,  section  of  flower,  with  ovary, 
Btyle,  and  multifid  stigma;  3,  section  of  capsule;  4,  valves  with  parietal  pla- 
centas ;  5,  seed  with  reticulated  testa  and  aril. 


The  affinities  of  this  order  are  with  Fourquieraceee,  Cistacece,  Mai- 
vacece,  Loasacece,  and  Passijloracew,  especially  with  the  two  last.  The 
species  of  this  order  are  exclusively  natives  of  the  West  Indies  and 

South  America. 

TURNERITE,  a  Mineral  occurring  in  attached  crystals.  Primary 
form  an  oblique  rhombic  prism.  Cleavage  parallel  to  both  diagonals 
of  the  prism.  Fracture  conchoidal.  Hardness  4-5  to  5'0;  readily 
scratches  phosphate  of  lime.  Colour  yellow  or  brownish-yellow. 
Lustre  vitreous.  Translucent ;  transparent.  Dissolves  almost  entirely 
in  hydrochloric  acid.  It  is  found  at  Mont-Sorel,  in  the  department 
of  Isere.  It  consists  principally  of  alumina,  lime,  and  magnesia,  with 
a  small  quantity  of  iron,  and  a  minute  portion  of  silica. 

TURNIP.  [Brassica.] 

TURNIP-FLY.  [Haltioa.] 

TURNIX.  [PERDICID2E.] 

TURNSOLE.    [Heliotropium  ;  Sun-Flower.] 
TURNSTONE.  [Cuaradriad^.] 

TURPENTINE  is  a  name  applied  to  the  resinous  secretion  which 
exudes  from  most  of  the  species  of  Coniferous  Plants.  [Conifers.  ] 
It  consists  of  a  mixture  of  oil  of  turpentine  and  resin.  The  oil  of 
turpentine  is  obtained  for  commercial  purposes  by  distilling  the  tur- 
pentine. The  resin  which  is  left  after  the  distillation  of  the  oil  of 
turpentine  is  the  rosin  of  the  shops.  [Oil  op  Tukpentine,  in  Arts 
and  So.  Div.] 

TURPENTINE-TREE,  a  name  given  to  some  of  the  species  of 
trees  belonging  to  the  genus  Pistacia.  [Pistacia.] 

TURPI'NIA,  a  small  genus  of  trees  of  the  natural  order  Cetas- 
tracecn,  named  in  honour  of  M.  Turpin,  a  French  botanical  artist. 
T.  pomifcra,  an  Indian  species,  is  called  Junki-Jam  in  Silhet,  where  it 
bears  a  yellow  roundish  fruit  of  the  size  of  a  medlar. 

TURQUOISE  (Calaite,  Odontolite),  a  Mineral  occurring  in  botryoidal 
or  mammillated  masses.  Colour  greenish-blue,  of  various  shades. 
Fracture  conchoidal,  rough,  and  uneven.    Commonly  opaque ;  some- 


times translucent  on  the  edges.  Streak  white.  Hardness  5-0  to  6  0. 
Specific  gravity  2-8  to  3  0.  It  occurs  in  alluvial  clay  in  Persia.  It  ha3 
been  found  to  consist  of — 

Phosphoric  Acid  30  90 

Alumina      .   4450 

Oxide  of  Copper  3*75 

Oxide  of  Iron  1*80 

Water  19-00 

 9995 


The  Occidental  Turquoise,  found  near  Simon,  in  Lower  Languedoc, 
is  stated  to  be  merely  bone  coloured  by  phosphate  of  iron.  According 
to  La  Grange,  it  consists  of — 

Phosphate  of  Lime  80*0 

Carbonate  of  Lime  8  0 

Phosphate  of  Iron        .....  2'0 

Phosphate  of  Magnesia  2.0 

Alumina  l'w 

Water  l'« 

 95-1 

TURR/EA,  a  genus  of  Plants  belonging  to  the  natural  order 
Meliacea:,  named  in  honour  of  an  Italian  botanist,  O.  Turra  of  Padua. 
Many  of  the  species  are  highly  ornamental,  forming  trees  or  shrubs  in 
the  interior  of  the  Cape  of  Good  Hope,  in  Madagascar,  Mauritius, 
and  in  the  eastern  parts  of  India. 

TURRILITES,  Oe  Montfort's  name  for  a  genus  of  Testaceous 
Polythalamacea,  occurring  in  a  fossil  state  in  the  Cretaceous  Forma- 
tions. Mr.  Sowerby  ('  Min.  Conch./  vol  i.  page  81)  gives  the  generic 
character  thus  : —  . 

Shell  spiral,  turreted,  chambered;  the  turns  contiguous,  all  visible; 
chambers  divided  by  sinuous  septa,  pierced  in  their  discs ;  aperture 
round. 


Turrilitet  cottatut. 
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As  far  as  we  know,  nearly  all  the  species  nro  tiniatrofaal ;  tlio  Mpta 
have  generally  the  sinuosities  of  Ammonite*,  and  the  liphllDOle  is 
described  by  Mr.  Sowerby  as  situated  near  the  upper  (external)  part 
of  the  whorls.  The  cavity  beyond  the  lust  chamber  was  very  largo, 
as  in  Nautilus,  and  probably  inclosed  the  greater  part  of  the  animal, 
so  that  the  shell  was  external.  The  British  species  (T.  costatus, 
T.  tuberculatus,  T.  Bergeri,  T.  undalatus,  T.  obliquus,  of  1  Min.  Cou- 
chology  ')  belong  to  the  Chalk  and  Gieeusand,  and  these  appear  to  be 
the  strata  which  inclose  the  same  and  other  species  in  Franco  and 
other  countries. 

T.  costatus  may  be  taken  as  an  example. 

TURRIS.  [AOALEPHJE.] 

TURRITELLA,  a  genus  of  Gasteropodous  Mollusca. 

Shell  turriculated,  pointed,  rather  delicate,  generally  striated  in  the 
longitudinal  direction  of  the  whorls  of  the  spire,  which  are  numerous; 
aperture  rounded,  entire,  with  the  edges  of  the  lip  disunited  above  ; 
the  outer  or  right  lip  fragile.  Operculum  horny,  its  elements 
concentric. 


Tttrritella  rosea, 
a,  Shell  and  anini.il ;  6,  operculum.    ('  Astrolabe.') 


Shell  of  Turritetla  terebra. 


T.  rosea,  Quoy  and  (Juim.,  has  the  shell  elongate-conical,  smooth, 
transversely  very  slightly  furrowed,  rosy  ;  tho  whorls  convex  ;  the 
spiro  acute;  the  aperture  subquadrate. 

Animal  with  tho  head  elongated  into  a  proboseidiform  muzzle, 
brown  dotted  with  black.  The  tentacles  are  moderately  long,  obtuse, 
white,  carrying  Hogsilo  eyes  very  near  their  base.  Tho  foot  in  elongating 
itself  has  a  quadrilateral  form,  a  little  widened  in  front;  it  is  greenish 
or  yellowish,  dotted  with  brown.  The  mantle  has  its  contour  fringed 
and  sprinkled  with  whitish  luuules,  disposed  in  a  rather  regular 
manner. 

Operculum  very  delicate,  round,  and  inultispiral,  like  that  of  the 
Cerithia.    ('  Astrolabe.') 

It  was  found  in  L'Anse-de-l'Astrolabe  at  New  Zealand,  at  some 
fathoms  depth.  Messrs.  Quoy  and  Guitnard  state  that  their  dredge 
brought  up  thousands  of  dead  individuals,  among  which  very  few 
living  ones  were  found.  They  describe  them  as  timid  animals,  seldom 
developing  themselves  like  the  Cerithia.  Length  2  inches  8  lines; 
breadth  2  lines. 

T.  terebra  is  found  in  the  African  and  Indian  seas.  (Lam.) 

Woodward  gives  50  as  the  number  of  recent  species,  and  150  fossil. 

TURTLE.  [Chelonia.] 

TURTLE-DOVE.  [Columbid.e.] 

TURTONIA,  a  genus  of  Conchiferous  Mollusca,  named  by  Mr. 
Hanley  after  Dr.  Turton.  There  is  but  one  species,  T.  minuta,  which 
has  been  separated  from  the  genus  Kellia.  The  shell  is  oblong,  inequi- 
lateral, anterior  side  very  short  ;  ligament  concealed  between  the 
valves ;  hinge-teeth  2 — 2.  Animal  with  the  mantle  open  in  front ; 
foot  large,  keeled  ;  siphon  single,  slender,  elongated,  protruded  from 
the  long  end  of  the  shell.  It  is  found  in  Great  Britain ;  also  in 
Norway  and  Greenland.    (Forbes  and  Hanley,  British  Mollusca.) 

TURTUR.  [COLUMBIDiE.] 

TUSSILA'GO  (from  '  tussis,'  a  cough),  a  genus  of  Plants  belonging 
to  the  natural  order  Composita:  It  has  a  simple  involucrum,  formed 
of  a  row  of  equal  linear  scales ;  the  flowers  of  the  head,  of  different 
sexes ;  the  flowers  of  the  margin,  female,  ligulate,  entire ;  the  flowers 
of  the  disc,  hermaphrodite,  tubular,  5-toothed ;  the  stigmas  linear ;  the 
receptacle  naked;  the  pappus  simple.  The  species  are  natives  of  Europe 
and  America.    Two  are  natives  of  Great  Britain. 

T.  Farfai  a,  Common  Coltsfoot,  has  a  single-flowered  scape  imbri- 
cated with  scales,  and  cordate  angular  leaves,  toothed,  and  downy 
beneath.  This  plant  is  a  native  of  moist  chalky  and  clayey  situations 
throughout  Europe.  Its  flowers  come  up  in  March  and  April,  and 
have  often  disappeared  before  the  leaves  ascend  from  the  ground. 
Dr.  Sibthorp  found  this  plant  in  Greece,  and  believes  it  to  be  identical 
with  the  Brix'o"  of  Dioscorides.  It  derives  its  specific  name,  Farfara, 
from  its  leaves  resembling  those  of  the  white  poplar,  which  was  called 
Farfarus  by  the  Greeks.    [Coltsfoot,  in  Arts  and  Sc.  Div.] 

TUTSAN.  [HYPERICACEiE.] 

TYLO'PHORA,  a  genus  of  Plants  belonging  to  the  natural  order 
Asclepiadacece.  T.  asthmatica  is  very  common  in  the  peninsula  of 
India,  and  called  in  Telinga  '  kaka-palla.'  Dr.  Roxburgh  describes  it 
as  being  frequently  employed  there  as  a  substitute  for  ipecacuanha. 

TYLOS.  [Isopoda.] 

TY'MPANUM.  [Ear.] 

TYNDARIDEA.  [Algjs.] 

TYPHA.  [Typhaceje.] 

TYPHA'CE^E,  Typhads,  or  Bullrushes,  a  natural  order  of  Plants 
belonging  to  Lindley's  spadicose  group  of  Monocotyledons.  The  order 
includes  two  genera — Typha  and  Sparganium.  They  are  herbaceous 
plants,  growing  in  marshes  and  ditches,  having  stems  without  nodi 
and  perennial  rhizomata ;  the  leaves  are  rigid,  ensiform,  and  with 
parallel  veins ;  the  inflorescence  is  spicate  or  capitate,  without  a  spathe; 
the  flowers  are  unisexual;  sepals  3  or  more,  sometimes  merely  a  bundle 
of  hairs ;  no  petals ;  the  male  flowers  have  3  or  6  stamens ;  the  female 
flowers  have  a  single  superior  1-celled  ovary ;  the  fruit  is  dry,  1-celled, 
and  1-seeded ;  the  embryo  is  in  the  centre  of  the  albumen.  The 
species  of  the  two  genera  are  abundant  in  the  northern  parts  of  the 
world,  and  are  mostly  absent  in  tropical  countries. 

The  genus  Typha  is  known  by  the  male  and  female  flowers  being 
both  seated  on  the  same  spike,  the  male  flowers  being  uppermost ; 
the  stamens  are  setose,  and  united  by  the  filaments ;  the  ovarium  is 
surrounded  by  setse  {fig.  i) ;  and  the  style  is  persistent.  There  are 
three  species  of  this  genus,  inhabitants  of  the  temperate  parts  of  the 
globe,  and  all  are  found  in  Great  Britain.  The  name  Typha  is 
derived  from  Ti<f>oj,  a  '  marsh,'  because  these  plants  grow  in  marshy 
places.  In  English  they  are  called  Cat's-Tail  and  Reed-Mace,  the 
former  from  the  resemblance  of  their  spikes  to  the  tail  of  a  cat.  They 
are  frequently  called  Bullrushes,  but  this  name  is  restricted  to 
another  genus,  the  Scirpus. 

T.  latifolia,  Great  Cat's-Tail  or  Reed-Mace,  has  linear  nearly  plane 
leaves,  with  the  sterile  and  fertile  flowers  continuous.  This  is  a 
very  handsome  aquatic,  and  grows  abundantly  in  damp  marshy  places. 
The  leaves  are  three  feet  in  length  and  an  inch  in  width.  When  the 
densely  crowded  spike  is  brushed  and  a  lighted  candle  applied  near  it, 
a  sudden  flash  is  produced.  This  arises  from  the  firing  of  the  pollen 
that  is  diffused  in  the  air.  On  the  Coutinent  the  down  of  the  flowers 
is  used  for  stuffing  pillows,  &c-  Cattle  are  fond  of  the  leaves,  and  the 
roots  are  sometimes  eaten  as  a  salad.    In  common  with  Sparganium 


UARANUS. 


and  Scirpiis,  the  leaves  are  used  by  coopers  for  filling  up  the  interstices 
between  the  wood  of  their  casks ;  also  for  making  mats,  chair-bottoms, 


4  1  2  3 

Typha  augtutifolia. 

1,  spadix  crowded  with  flowers;  2,  stamens  with  united  filament;  3,  ditto 
larger ;  4,  ovarium  surrounded  at  the  base  with  seta? ;  5,  section  of  ovarium 
exhibiting  solitary  pendulous  ovule. 


baskets,  &c.  It  is  this  plant  which  many  of  the  Italian  painters  have 
put  in  the  hand  of  Christ  when  he  was  mockod  by  the  Roman  soldiers 
as  a  king. 

T.  angustifolia,  Lesser  Cat's-Tail  or  Reed-Mace,  has  linear  leaves 
grooved  below,  with  the  sterile  and  fertile  flowers  removed  at  a  little 
distance  from  each  other.  It  is  less  frequent  than  the  last  species, 
but  is  not  uncommon  in  tho  neighbourhood  of  London. 

T.  minor,  Dwarf  Cat's-Tuil  or  Reed-Mace,  has  linear-setaceous 
leaves,  with  barren  and  fertile  flowers  at  a  great  distance.  This  plant, 
on  the  authority  of  Dillenius,  has  been  placed  in  the  list  of  British 
plants.  It  is  found  in  the  south  of  Germany  and  Switzerland.  Koch 
calls  it  T.  minima.  [Sparqanium.] 

TYPHIS,  a  genus  of  Mollusca. 

TYPHLOPHTHALMES.  [Scincidje.] 

TYPHLOPS,  Schneider's  name  for  a  genus  of  Reptiles  placed  by 
Cuvier  among  the  Ophidians,  or  Serpents,  and  thus  characterised  by 
him :—  Body  covered  with  small  imbricated  soales ;  the  muzzle  ad- 
vanced, furnished  with  plates ;  the  tongue  rather  long  and  forked ; 
the  eye  like  a  point,  hardly  visible  through  the  skin ;  the  vent  nearly 
entirely  at  the  extremity  of  the  body ;  one  lung  four  times  greater 
than  the  other. 

These,  adds  Cuvier,  are  small  serpents  similar  in  point  of  aspect  to 
earth-worms,  and  species  are  found  in  the  warm  climates  of  both 
continents. 

Some  have  the  head  of  the  same  size  as  the  body,  and  obtuse. 
They  resemble  ends  of  fine  packthread  (bouts  de  ficelle  mince). 
Typhlops  braminus,  Cuv.  (Russel,  '  Serp.  Corom.,'  xliii.). 

The  greater  part  have  the  muzzle  depressed  and  obtuse,  furnished 
with  many  plates  in  front : — Anguis  reliculalus,  Scheuchzer,  '  Phys. 
Sacr.,*  pi.  747. 

In  some  the  fore-part  of  the  muzzle  is  covered  in  front  with  a  single 
large  plate  whose  anterior  border  is  slightly  trenchant : — Anguis  lumbri- 
calis,  Lacep.,  ii.,  pi.  xx. ;  Browne,  '  Jam.,'  xliv.  1 ;  '  Seb.,'  i.,  lxxxvi.  2. 

Finally,  there  is  one  which  has  the  muzzle  terminated  by  a  small 
conic  point,  and  is  entirely  blind.  Its  posterior  extremity  is  enveloped 
in  an  oval  and  horny  buckler.  T.  philippinus,  Cuv.,  8  inches  (French) 
in  length,  and  entirely  blackish.    ('Regne  Animal.') 

TYPHLOPSID^E.  [Typhlops.] 

TYPHO'NIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Aroidecc.  The  spathe  is  convolute  at  its  base.  Spadix  interruptedly 
androgynous  below,  with  rudiments  of  the  sexual  organs  below  the 
stamens,  naked,  with  a  subulate  apex.  Ovaries  with  a  single  ovule, 
affixed  at  the  base,  erect.  The  species  are  all  stemless  herbs,  indi- 
genous to  India. 

T.  orixense  is  described  by  Dr.  Roxburgh  by  the  name  of  Arum 
orixense,  and  as  common  in  the  shady  mango-groves  near  Samulkota, 
where  the  soil  is  dry  and  fertile.  It  is  called  Ghekool  by  the  natives. 
Like  many  other  of  the  Aroidece,  this  plant  is  exceedingly  acrid. 

TYRANT-SHRIKES.  [Laniams.] 


u 

UARANUS.  [Monitors.] 
UCA.  [Gecarcinus.] 
UDORA,  a  genus  of  Plants  belonging  to  the  natural  order  Hydro- 
charidacece,  A  probable  species  of  this  genus  has  been  recently  intro- 
duced into  England,  and  described  by  Babington  under  the  name  of 
Anacharis  alsinastrum.  The  following  is  his  description  in  the  '  Manual 
of  British  Botany': — 

It  has  its  leaves  3  in  a  whorl,  oval-oblong,  obtuse,  serrulate  (the 
male  flower  is  unknown),  the  female  flower  with  a  tubular  bifid  spathe, 
many  times  longer  than  the  sessile  germen  :  sepals,  and  petals,  broad, 
nearly  equal;  stigmas  reflexed.  The  stem  is  long,  branching;  whorls 
of  leaves  many  and  close  together.  Flowers  subtended  by  a  leaf-like 
bract  placed  within  the  whorl  of  leaves.  Flowers  very  small.  The 
sepals  tinged  with  green  aud  pink  externally,  incurved,  hooded,  with 
a  narrow  diaphanous  margin.  The  petals  are  flat,  diaphanous,  re- 
curved, and  oblong.  Filaments  at  first  curved  outwards,  their  points 
placed  under  the  hood  of  the  sepals,  afterwards  erect,  linear,  blunt, 
diaphanous ;  stigmas  recurved,  linear,  or  deeply  bifid  ;  sepals,  petals,  i 
and  stigmas,  of  about  equal  length ;  the  style  adnate  on  three  sides  to 
the  tube. 

This  plant  was  first  observed  in  Great  Britain  by  the  late  Dr.  John- 
ston of  Berwick-upon-Tweed,  in  the  river  Whiteadder,  in  Berwickshire. 
It  was  afterwards  discovered  in  a  canal  near  Nottingham,  and  subse- 
quently in  many  other  places.    Although  at  first  not  known,  yet  late  i 
inquiries  have  led  to  the  conclusion  that  this  plant  is  the  Udora  i 
Canadensis  of  American  botanists,  and  that  it  has  been  introduced  i 
into  this  country  by  means  of  the  timber  that  is  brought  from  the 
New  World.    Its  power  of  retaining  its  vitality  adapts  it  to  bear  so  ! 
long  a  journey  without  destruction.    The  pistilliferous  plants  have  i 
alone  been  seen  in  Great  Britain.    Its  power  however  of  reproducing  ( 
itself  by  buds  is  so  great  that  it  has  already  become  a  serious  pest  in  ) 
the  rivers,  canals,  lakes,  and  ponds,  to  which  it  has  had  access.    It  is 
one  of  those  plants  in  which  a  circulation  can  be  seen,  and  has  ; 


afforded  to  several  observers  the  means  of  more  closely  watching  these 
vegetable  movements  than  any  other  plant  which  has  yet  been 
examined.  It  has  been  inferred  by  Dr.  Branson  and  others,  that  the 
movements  of  the  cell-contents  of  this  plant  are  produced  by  cilia. 
Mr.  Wenham  however  regards  this  movement  as  originating  in  the 
molecular  activity  of  the  pioteinaceous  endoplast. 

(Babington,  Manual  of  Botany  ;  Marshall,  On  the  new  Water-  Weed  ; 
Branson  and  Wenham,  On  the  Sap-Circulation  of  Anacharis  alsi- 
nastrum, in  vol.  iii.  of  the  Quarterly  Journal  of  Microscopical  Science.) 

ULEX,  a  genus  of  Plants  belonging  to  the  section  Lotece,  of  the 
natural  order  Leguminosce.  The  species  of  this  genus  are  branched 
evergreen  shrubs,  furnished  with  spines,  and  bearing  yellow  flowers. 
The  calyx  is  2-parted  and  5-toothed ;  the  legume  oval-oblong,  turgid, 
scarcely  longer  than  the  calyx,  containing  but  few  seeds ;  ovules 
numerous. 

U.  Europceus,  Furze,  Gorse,  or  Whin,  has  linear-lanceolate  leaves, 
villous  branchlets,  ovate  loose  bracteas,  and  a  pubescent  calyx.  It  is 
a  common  inhabitant  of  the  plains  and  hills  of  Great  Britain.  It  is 
an  erect  evergreen  shrub  with  beautiful  yellow  flowers,  which  appear 
in  greatest  abundance  from  February  to  May,  although  in  mild  seasons 
it  may  be  seen  in  blossom  all  the  year  round,  giving  rise  to  the  old 
proverb  that  "Love  is  out  of  season  when  the  furze  is  out  of  blossom." 
The  double-flowered  variety  of  U.  Europceus  was  first  found  in  Devon- 
shire, and  is  now  not  uncommon  in  gardens  and  shrubberies.  The 
double  flowers  add  very  much  to  the  beauty  of  the  plant.  It  can 
only  be  propagated  by  cuttings. 

U.  nanus,  Dwarf  Furze,  has  the  teeth  of  the  calyx  lanceolate, 
spreading  ;  the  bracteas  minute,  close,  pressed  ;  the  leaves  linear  and 
smooth ;  the  branches  smooth,  reclining.  This  plant  is  a  native  of 
Great  Britain,  also  of  the  west  of  France,  in  poor  gravelly  soils,  but 
not  common  on  the  continent. 

U.  slrictus,  Irish  Furze,  has  few  or  no  spines,  with  an  erect,  narrow, 
and  compact  habit.   This  plant  was  discovered  in  the  county  of  Down 
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in  tho  Marquis  of  Londonderry's  park.   It  is  an  upright  plant,  soldom 
flowering  ;  its  branches  aro  soft  and  succulent ;  and  in  sisso  and 
character  it  stands  between  the  two  foregoing  species. 
ULLMANITE.  [Manganese.] 

ULMA'CEjE,  Elmworts,  a  natural  order  of  Exogenous  Plants.  Tho 
flowers  are  hermaphrodite  or  polygamous,  uovor  in  catkins  ;  calyx 
divided,  campanulate,  inferior,  irregular;  stamens  definite,  inserted 
into  the  base  of  tho  calyx,  erect  in  aestivation ;  ovary  superior,  2-colled ; 
ovules  solitary,  pendulous ;  stigmas  2,  distinct.  Fruit  1-2-celled,  inde- 
hiscent,  membranous  or  drupaceous.  Seed  solitary,  pendulous ;  albu- 
men none,  or  in  very  small  quantity;  ombryo  straight  or  curved,  with 
foliaceous  cotyledons  and  superior  radiole.  (Lindley.) 


Ulmus  campestiis. 

1,  branch  with  leaves  and  fruit ;  2,  branch  with  flowers  before  leaves  are 
expanded  ;  3,  ovary  and  stigmas  ;  i,  embryo ;  5,  single  flower  separated. 

This  order  consists  of  trees  or  shrubs,  which  have  scabrous  alternate 
simple  deciduous  leaves  and  stipules.  The  genera  belonging  to  it  are 
Planera,  Abelicea,  Ulmus,  Celtis,  Sponia,  and  Mertensia.  The  species 
are  natives  of  the  north  of  Asia,  the  mountains  of  India,  of  North 
America,  China,  and  Europe.  This  order  is  by  most  botanists  made 
a  section  of  the  natural  order  Urticacece.  It  was  however  separated 
by  Mirbel,  and  he  has  been  followed  by  Lindley.  They  differ  from 
Urticacece  in  the  possession  of  a  2-celled  fruit  and  hermaphrodite 
flowers.  In  all  other  respects  they  resemble  Urticacece,  and  their 
affinities  are  the  same.  [Urticace^:.] 

Most  of  the  species  of  this  order  are  trees,  the  timber  of  which  is 
often  very  valuable.  The  bark  of  the  Elm  is  used  in  medicine. 
[Ulmus.]  The  genera  Planera  and  Celtis,  like  the  Elm,  have  species 
which  are  handsome  ornamental  trees,  and  yield  useful  timber. 

ULMUS,  a  genus  of  Plants,  the  type  of  the  natural  order  Ulmacea>. 
The  flowers  are  small  and  the  leaves  are  alternate.  In  most  of  the 
species  the  flowers  appear  earlier  than  the  leaves  :  they  are  disposed 
in  groups,  and  seated  on  short  peduncles.  The  calyx  is  of  a  reddish 
colour,  distinct  from  the  ovary,  imbricated  in  aestivation,  with  4-8  seg- 
ments, which  remain  until  the  fruit  falls.  The  stamens  are  as 
numerous  as  the  segments,  and  are  inserted  opposite  to  them.  The 
ovary  is  elliptical,  compressed,  cloven  at  the  summit,  2-celled,  and  1 
ovule  in  each  cell.  The  fruit  is  a  samara,  the  wing-like  appendage 
being  broad  and  present  all  round,  except  in  a  notch.  Only  one  of 
the  cells  of  the  ovary  develops  its  seed,  so  that  the  fruit  is  1-seeded. 
The  embryo  has  no  albumen,  and  its  radicle  is  straight  and  upper- 
most. The  leaves  are  stalked,  and  unequal  at  the  base,  serrated,  and 
generally  rough  to  the  touch  ;  the  axils  of  the  primary  nerves  beneath 
are  tufted  with  fine  hairy  filaments.  The  various  species  of  elm  are 
wild  in  Europe,  North  America,  India,  and  China.  Nearly  20  species 
have  been  enumerated  by  various  writers,  but  it  is  not  at  all  certain 
that  these  are  true  species.  This  uncertainty  arises  from  the  fact 
which  is  now  generally  recognised  by  the  cultivators  of  the  elm,  that 
the  seeds  of  the  elm  do  not  produce  plants  precisely  like  their  parents, 
and  that  the  amount  of  difference  in  the  elm  is  greater  than  amongst 
most  other  species  of  trees.  It  is  on  this  account  that  there  are  so 
many  recorded  varieties  of  the  species  which  are  cultivated  for  orna- 
ment or  timber. 

U.  campestris,  the  Common  English  or  Small-Leaved  Elm,  has 

NAT.  HIST.  DIY.  VOL.  IV. 


UMBELLIFERiE.  lit* 


leaves  doubly  serrated,  rough  ;  the  flowers  nearly  sessile,  4-cioft ;  the 
fruit  oblong,  deeply  cloven,  glabrous.  This  tree  is  a  native  of  the 
middle  and  south  of  Europe,  the  west  of  Asia,  and  Barbary.  It  ia 
also  found  abundantly  in  Franco,  Spain,  and  Italy.  Although  it  is 
called  tho  English  Elm,  a  question  has  been  raised  as  to  whether  it  is 
a  native  of  Britain  ;  and  some  have  supposed,  on  account  of  it*  not 
ripening  its  seeds  in  this  climate,  that  it  is  an  introduced  plant,  and 
that  it  was  probably  brought  ovor  by  tho  Romans;  whilst  others  havo 
supposed  it  was  brought  from  Palestine  during  the  Crusades. 

A  great  recommendation  of  tho  Elm  is  its  endurance  of  a  smoky 
atmosphere,  and  it  will  thrive  in  the  vicinity  of  largo  towns.  The 
noble  elms  of  the  parks  of  London  are  a  living  testimony  of  its  value 
in  this  respect.  Many  of  the  public  avenues  in  France,  Holland,  and 
Great  Britain  aro  composed  entirely  of  this  tree ;  and  its  growing  in 
almost  every  variety  of  soil,  and  requiring  but  little  pruning,  are,  in 
addition  to  its  ornamental  qualities,  strong  recommendations. 

The  recorded  varieties  of  U.  campestris  are  very  numerous,  and 
Loudon  enumerates  18.  Some  of  these  have  been  constituted  species 
by  various  botanists. 

U.  suberosa,  the  Corked-Bark  Elm.  This  species,  which  derives  its 
name  from  the  corky  nature  of  its  bark,  is  supposed  by  Selby  and 
othors  to  be  only  a  variety  of  U.  campestris. 

U.  major,  the  Greater  or  Dutch  Corked-Bark  Etm,  is  considered  a 
species  by  Smith,  and  recognised  by  Lindley  and  Hooker.  It  has 
rough  ovate-acuminate  leaves,  very  oblique  at  tho  base,  sharply  and 
doubly  serrated,  pubescent  below,  with  dense  tufts  of  white  hairs  in 
the  axils ;  branches  spreading,  bright  brown,  winged  with  corky 
excrescences,  when  young  nearly  smooth ;  fruit  obovate,  slightly 
cloven,  naked.  This  is  a  finer  and  more  graceful-looking  tree  than 
the  last.    It  has  larger  leaves,  and  the  bark  is  even  more  corky. 

U.  effusa,  the  Spreading-Elm.  This  is  not  a  British  species.  It  has 
doubly-serrated  leaves,  unequal  at  the  base  ;  pedunculated  pendulous 
flowers,  with  the  margin  of  the  fruit  (samara)  ciliated.  This  tree  is  a 
native  of  Russia,  whore  it  attains  a  great  size. 

U.  montana,  the  Mountain,  Scotch,  or  Wych  Elm.  It  has  obovate, 
cuspidate,  doubly  and  coarsely-serrated  leaves,  nearly  equal  at  the 
base,  exceedingly  scabrous  above  and  downy  beneath,  bark  smooth  ; 
fruit  scarcely  cloven,  naked.  Whatever  may  be  the  doubts  as  to  the 
introduction  of  the  U.  campestiis  into  Britain,  there  are  none  with 
regard  to  this  species,  which  is  always  allowed  to  be  British.  The 
leaves  of  the  Wych-Elm  are  larger  than  those  of  the  English  Elm. 

U.  glabra,  the  Smooth- Leaved  Elm,  is  sometimes  considered  a  variety 
of  the  last  species.  The  leaves  are  ovato-lanceolate,  acuminate,  doubly 
and  evenly  crenato-serrate,  cuneate  and  oblique  at  the  base,  quit6 
smooth  above,  smooth  or  glandular  beneath,  with  a  few  hairs  in  the 
axils ;  branches  bright-brown,  smooth,  wiry,  weeping ;  fruit  obovate, 
naked,  deeply  cloven.  This  tree  is  a  native  of  Britain,  occurring  in 
the  greatest  abundance  in  the  county  of  Essex. 

U.  Americana,  the  American  Elm.  The  petiole  of  the  leaf  ia 
1-1 J  inch  in  length,  covered  with  short  hairs ;  the  disc  unequal  at  tho 
base,  4  or  5  inches  long,  serrated,  and  mostly  doubly  so ;  axils  of  the 
veins  joined  by  a  membrane;  the  flowers  are  seated  on  peduncles, the 
peduncles  short,  glabrous ;  the  stamens  5  to  8  ;  the  fruit  ovate,  acute, 
ciliated.  Its  flowers  resemble  those  of  U.  effusa.  This  tree  is  found 
in  North  America,  growing  in  low  woods  from  New  England  to  the 
Carolinas,  where  it  attains  a  height  of  from  80  to  100  feet. 

U.  fulva,  the  Slippery  Elm,  has  rough  whitish  branches;  ovate- 
oblong  acuminate  leaves,  nearly  equal  at  the  base,  serrate  with  unequal 
teeth,  very  rough  and  hairy  on  both  surfaces ;  the  leaf-buds  tomentose, 
scales  of  flower-buds  downy;  fruit  not  ciliated.  This  tree  is  also  a 
native  of  North  America. 

U.  alata,  the  Wahoo,  or  Cork- Winged  Elm,  is  another  American 
species.  It  is  a  small  tree,  seldom  exceeding  30  feet  in  height,  and  is 
characterised  by  the  bark  dilating  on  each  side  of  the  branches  between 
the  leaves,  and  giving  them  a  winged  appearance.  [Elm,  in  Abts  and 
Sc.  Drv.] 

ULNA.  [Skeleton.] 

ULODENDRON.  [Coal-Plants.] 

ULSEE,  an  Indian  name  for  Flax. 

ULTRAMARINE.  [Lazoute.] 

U'LULA.  [Strigid,e.] 

ULULI'N^E.  [Strigim:.] 

ULVA.  [Algjs.] 

ULVACE-34.  [ALG2E.] 

UMBEL,  a  form  of  inflorescence  in  Plants,  characteristic  of  the 
natural  order  Umbellifera:.    [Inflorescbnoe  ;  Umbellifera.] 

UMBELLI'FERiE,  a  natural  order  of  Exogenous  Plants.  This  is 
one  of  the  best  marked  families  of  plants,  so  much  so,  that  Jussieu 
says  the  whole  order  may  be  looked  upon  as  a  genus,  and  the  various 
sub-divisions  and  genera  as  arrangements  of  the  species.  All  the 
species  are  well  marked,  and  have  good  distinguishing  characters,  and 
their  inflorescence  is  always  that  of  the  umbel.  The  possession  of 
an  umbel  was  early  made  the  combining  character  of  these  plants  by 
systematic  botanists,  and  they  were  called  UmbtUata  on  this  account. 
In  addition  to  this  distinguishing  character,  they  have  also  others,  as 
the  possession  of  5  stamens  and  2  stigmas,  by  which  they  were  all 
brought  under  the  class  Pentandria  and  order  Digynia  of  Linnaeus. 

Most  of  the  species  are  herbs,  seldom  shrubs,  with  fistular  furrowed 
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stems.  The  leaves  are,  in  most  cases,  divided ;  sometimes  they  are 
simple ;  they  are  alternate,  and  all  of  them  embrace  or  clasp  the 
stem  by  a  sheathing  petiole.  The  flowers  are  white,  pink,  yellow,  or 
blue,  and  are  seated  on  umbels,  which  are  either  simple  or  compound, 
and  these  are  with  or  without  bracts  at  their  base,  which  are  called 
involucre,  or  involucellum,  as  they  surround  the  umbels,  or  umbel- 
lules.  The  calyx  is  superior,  either  entire  or  5-toothed.  The  petals 
are  5,  and  arc  inserted  on  the  outside  of  a  fleshy  disc,  which  is  placed 
on  the  top  of  the  ovarium :  they  are  usually  indexed  at  the  point, 
and  have  an  imbricate,  rarely  valvate  aestivation.  The  stamens  are  5, 
and  are  seated  alternately  with  the  petals,  and  are  incurved  during 
aestivation.  The  ovary  is  inferior,  2-celled,  having  solitary  pendulous 
ovules,  and  is  crowned  by  the  disc,  on  which  the  petals  are  seated  ; 
the  styles  are  two,  distinct,  with  simple  stigmas.  The  fruit,  which  is 
ordinarily  called  the  seed,  consists  of  2  carpels,  which  are  united  by 
a  common  axis,  the  part  by  which  they  unite  being  called  the  com- 
missure ;  the  external  part  of  each  carpel  is  traversed  by  elevated 
ridges,  which  are  divided  into  primary  and  secondary ;  there  are 
5  of  the  latter,  and  4,  between  them,  of  the  former ;  the  ridges  are 
separated  by  channels,  below  which  are  often  placed,  in  the  covering 
of  the  fruit,  little  receptacles  of  coloured  oily  matter,  which  are  called 
vitta).  The  seed,  which  is  pendulous,  usually  adheres  to  the  sides  of 
the  cell  of  the  fruit,  and  this  has  led  to  the  confounding  the  seed  and 
fruit  together.  The  embryo  is  minute,  and  is  seated  in  the  midst  of 
a  homy  albumen,  with  the  radicle  pointing  to  the  hilum. 


16  4 

Hydrocotyle  Spananthe. 
1,  cuttir.p,  showing  umbels  with  flowers  and  fruit;  2,  flower  enlarged;  3, 
fruit;  4,  transverse  section  of  fruit;  5,  seed  removed  from  pericarp,  with  small 
embryo  and  large  albumen. 

The  order  ogrees  with  Ranunculaccce  in  its  sheathing  leaves,  as  well 
as  its  large  albumen  and  its  acrid  properties.  Other  relations  have 
been  pointed  out,  as  with  Saxifragacea,  Qeraniacea,  also  with  Aralia- 
cca,  from  which  it  differs  little,  except  in  the  number  of  the  parte  of 
the  flower. 

The  following  conspectus  will  show  the  sub-orders  and  tribes  into 

which  the  numerous  genera  of  this  order  have  been  distributed  by  Do 

Candollc. 


Hydroeotytta . 
ilulinta. 
Saniculea, 
Amminea, 
Srulinea. 
Angelicett, 
Peucedanrtr. 
Tordylinea. 
Silerinea. 
Ouminete. 
Thaprita. 
Daueinea. 

IJSItrotelinta, 
Oauealinta. 
Scandieinra. 
Sn.yti.nr. 

Sub-Order  III.  C*lotpermea.— Albumen  curved  lnwnrds  1  _.  . 
from  base  to  spci.  )  Oonandrta. 


Sob-Order  L  Orthotprrmea.— Albumen  of  seed  flat  on 
Inner  surface,  neither  Jnvoluto  nur  convolute. 


Tausoh  has  more  recently  proposed  another  arrangement,  and 
objected  to  the  albumen  being  made  the  basis  of  the  primary  divisions 

of  the  order. 

The  genera  include  above  1000  species.  These  are  principally 
inhabitants  of  the  northern  temperate  zone,  and  the  greater  number 
of  them  are  found  in  the  Old  World.  The  proportion  of  species  in 
the  southern  half  of  the  world,  compared  with  the  northern,  is  as  one 
to  four ;  that  of  the  New  to  the  Old  World,  as  one  to  three.  Very  few 
of  the  species  are  found  in  the  tropica,  and  about  50  are  enumerated 
as  inhabitants  of  Australia. 

The  properties  of  this  order  are  variable,  and  very  important.  One 
of  the  distinguishing  characters  of  the  order  is  the  possession  of  au 
acrid  principle  which  finds  its  full  development  in  such  plants  as  the 
Hemlock  [Comum],  the  Cow-Bane  [Ciccta],  CEnanthc,  Selosciadium, 
sEthusa,  &c  This  renders  the  whole  order  suspicious,  more  especially 
the  vegetation,  in  which  the  poisonous  principle  is  most  developed. 
The  acrid  properties  of  these  plants  seem  to  depend  upon  the  posses- 
sion of  a  peculiar  principle,  which  in  as  far  as  it  has  been  examined 
in  some  of  the  species  possesses  alkaline  properties.  This  is  the 
case  with  Conia,  a  principle  obtained  from  the  Hemlock  [Conium], 
which  ha3  been  examined  with  the  most  care,  although  other  plants 
of  the  order  have  been  found  to  yield  similar  principles,  but  not  pos- 
sessing bo  much  activity.  Conia  is  remarkable  amongst  the  vegetable 
alkaloids,  for  being  fluid,  volatile,  and  easily  decomposed ;  and  it  is 
probable  that  most  plants  whose  poisonous  properties  are  dissipated 
by  heat  possess  a  principle  of  a  similar  nature.  Iu  this  respect  there 
is  also  another  analogy  between  the  UmbtUiferce  and  Ranunculacea?, 
the  poisonous  qualities  of  the  species  of  the  last  order  being  in  a 
great  measure  annihilated  by  heat.  It  is  not  improbable  that  all  the 
L'mbelliferce  may  possess  a  principle  similar  in  nature,  though  not  in 
intensity,  to  the  Conia,  and  that  it  may  contribute  in  some  measure  to 
render  Buch  plants  as  the  parsley,  samphire,  and  celery,  desirable  as 
articles  of  diet. 

Another  important  secretion  of  the  Umbelliferw  is  a  volatile  oil, 
This  secretion  is  found  in  all  the  species,  with  the  exception  of  Conium, 
deposited  in  the  canals  of  the  pericarp,  which  are  called  vittas.  In 
some  of  the  species  it  is  more  abundant  than  in  others ;  and  on  this 
account  the  fruit,  which  is  commonly  called  the  seeds,  is  used  fre- 
quently in  diet  as  a  condiment,  and  in  medicine  as  an  aromatic  and 
carminative.  Of  these  the  carraway,  the  anise,  the  dill,  the  cumin, 
and  coriander  are  best  known. 

A  third  secretion  of  these  plants  is  a  gum-resin.  This  probably, 
like  the  last  two  secretions,  is  common  to  the  whole  order,  but  is 
fully  developed  in  only  a  few  species.  The  gum-resins  produced  by 
this  order  have  had  a  great  reputation  in  medicine,  and  many  of  them 
are  still  looked  on  as  valuable  remedies.  The  Laser,  or  Silphion,  of 
the  ancients,  is  secreted  by  plants  belonging  to  this  order,  and  assofoe- 
tida,  galbanum,  gum-ammouiacum,  opoponax,  and  sagapenum  aro 
much  used  as  stimulant  medicines  in  nervous  diseases  at  the  present 
day.  Many  of  the  species  when  wounded  exude  in  small  quantities 
a  gum-resinous  matter. 

A  fourth  secretion,  which  also  on  account  of  its  occasional  excess 
renders  this  order  important  to  man,  is  starch.  This  secretion, 
which  forms  so  large  a  portion  of  the  food  of  animals,  is  deposited  in 
largest  quantities  in  the  roots  of  the  carrot,  the  parsnep,  the  skirret, 
and  the  aracacha  of  the  South  Americans,  and  on  this  account  theso 
plants  are  extensively  cultivated.  Most  of  the  roots  however  contain 
this  principle,  and  might  be  used  as  articles  of  diet,  but  they  also 
contain  the  poisonous  principle  of  which  we  have  before  spoken. 
Heat  will  dissipate  this,  and  some  of  the  roots  which  are  deadly 
poisonous  when  raw,  it  is  said  may  be  eaten  with  impunity  when 
cooked.  The  roots  of  some  of  these  plants  resemble  that  of  the  horse- 
radish, and  in  winter,  when  the  leaves  ore  gone,  may  bo  dug  up  in 
mistake  for  it.  Fatal  consequences  have  in  some  cases  ensued  from 
suoh  a  mistako.  Many  of  the  UinbtUifera  are  much  affected  iu  their 
secretions  by  climate  and  cultivation.  Thus,  the  deadly  hemlock  in 
Russia  is  an  inert  and  eatable  plant,  while  the  celery  of  our  gardens, 
if  cast  on  the  roadside,  becomes  an  active  poison.  The  properties  of 
all  plants  are  more  or  less  affected  by  climate  and  cultivation  ;  but  it 
is  much  more  obvious  where  poisonous  secretions  are  increased  or 
diminished,  as  in  the  hemlock,  or  changed,  as  in  the  caso  of  the  celery. 

(Juaaieu,  Diet,  des  Sciences Naturelles;  Lindley,  Vegetable  Kingdom; 
Don  ;  Miller,  Dictionary  ;  Burnett,  Outlines;  Christison,  Dispensatory  ; 
BischofJ,  Lckrbuch  der  Botanik.) 

UMBELLUS.    [Bon  asia.] 

UMBER  (Ornithology),  a  name  of  the  Scopus  umbrella,  Ombretta  of 
the  French,  a  bird  belonging  to  the  family  ArdeitUe. 

Scopus  is  distinguished  from  tho  Storks  by  its  compressed  bill 
whoso  trenchant  oilmen  is  expanded  towards  the  base  :  the  nostrils 
aro  prolongod  into  a  furrow  which  runs  parallel  to  the  oilmen  to  the 
end,  which  is  slightly  hooked. 
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5.  umbretta  is  the  size  of  a  crow,  colour  that  of  umber  ;  the  male 
with  an  occipital  crest.    It  is  found  generally  in  Africa. 


Scopus  umbretta. 

UMBER,  an  Ore  of  Iron  and  Manganese,  employed  as  a  brown  pig- 
ment. It  occurs  massive,  amorphous.  Structure  earthy.  Fracture 
conchoidaL  Soft.  Opaque.  Dull.  Meagre  to  the  touch ;  adheres 
stroDgly  to  the  tongue,  and  falls  to  pieces  in  water.  Colour  blackish, 
reddish,  or  yellowish-brown.  Specific  gravity  2-206.  It  occurs  in 
beds  with  brown  jasper,  in  the  Isle  of  Cyprus.  It  consists  of  iron, 
manganese,  silica,  alumina,  and  water. 

UMBILI'CUS.  When  the  inner  sides  of  the  whorls  or  volutions  of 
a  spiral  shell  do  not  touch  each  other,  so  that  its  axis  is  hollow,  that 
hollow  is  termed  the  Umbilicus.    [Trochid   ;  Turbinid^e.] 

UMBILICUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Crassulacem.  It  has  a  5-parted  calyx  ;  corolla  gamopetalous,  campa- 
nulate,  5-cleft;  lobes  ovate,  acute,  erect,  about  the  length  of  the  tube ; 
stamens  10,  inserted  in  the  corolla;  scales  5,  obtuse;  carpels  5,  atten- 
uated at  the  apex ;  styles  subulate.  The  species  are  herbs,  indigenous 
to  the  south  of  Europe  and  the  Levant.  The  leaves  are  rosulate  or 
alternate,  quite  entire,  or  a  little  toothed.  The  flowers  white  or 
yellow,  in  branched  or  simple  terminal  racemes,  never  in  cymes. 
There  are  about  17  species.  They  grow  chiefly  on  rock-work  and  on 
old  walls.  U.  spinoius  and  U.  leucantha  are  natives  of  Siberia.  Some 
of  the  species  are  British,  and  still  remain  in  the  old  genus  Cotyledon, 
out  of  which  the  genus  Umbilicus  has  been  formed.  U.  erectus  is  the 
Cotyledon  Umbilicus  of  Linnrcus,  and  is  described  under  that  genus. 
[Cotyledon.] 

UMBO  (Conchology),  the  name  for  that  point  in  a  conchifer  or 
bivalve  shell  which  constitutes  the  nucleus  or  apex  of  each  valve,  and 
which  is  generally  situated  above  the  hiuge,  and  always  near  it. 

[CONCHIFERA,] 

UMBRELLA.  [Seshphtludia.] 

UNAU  (Ckolcepus),  a  genus  of  Edentate  Animals  inhabiting  America. 
The  position  of  this  animal  with  the  other  forms  of  the  Tardigrade 
Edentata  will  be  Been  in  the  following  conspectus  [Bradypus],  drawn 
up  by  Professor  Owen,  and  published  in  his  work  on  the  '  Osteology, 
Natural  Affinities,  and  probable  Habits  of  the  Megatheroid  Quadrupeds 
in  general' : — 

Conspectus  of  the  Families,  Genera,  and  Species  of  the 
Leaf-Eating  Bruta. 
Order  Bruta,  Linn.,  Fisch.  (Edentata,  Cuv.). 
Teeth  none,  or  wanting  a  neck  and  enamel.    Claws  falculate,  great, 
generally  sheathed,  bending  downwards. 

Tribe  Phyllophaga  (Leaf-Eaters). 
Teeth  few,  composed  of  vascular  dentine,  hard  dentine,  and  cement; 
the  vascular  dentine  forming  the  great  axis  of  the  teeth.  A  descending 
apophysis  in  the  jugal  bone.  The  acromion  concrete  with  the  coracoid 
process. 

Family  I.  Tardigrada  (Syn.  Scansoria,  Bradypodida). — Feet  long, 
slender,  the  anterior  more  or  less  longer  than  the  posterior  ;  fore  feet 
di-  or  tri-dactyle,  hind  feet  tridactyle;  toes  obvolute,  falculate. 
Zygomatic  ar*h  open.   Tail  very  short. 


Genus  1.    Bradypus,  Linn.,  111.  (Acheus,  F.  Cuv.). 
Genus  2.    Cholcepus,  111.  (Bradypus,  F.  Cuv.). 

Family  II.  Cravigrada  (Eradicatoria,  Megatheriidai). — Feet  short, 
very  strong,  equal  or  subequal ;  fore  feet  penta-  or  tetra-dactyle  ;  one 
or  two  of  the  external  toes  unarmed,  fit  for  support  and  progression  ; 
the  rest  falculate.  Zygomatic  arch  closed.  Clavicles  perfect.  Tail 
moderate,  stout,  and  acting  as  a  fulcrum  or  prop. 

Genus  1.  Megalonyx,  Jefferson,  Cuv.  (Megatherium,  Desm.,  Fisch.). — 


Teeth 


5—5? 
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subelliptical,  the  middle  of  the  crown  excavated,  tho 

margins  slightly  prominent.  Fore  legs  the  longest ;  the  tibia  and 
fibula  distinct ;  the  heel-bone  long,  compressed,  and  deep  ;  the  falcular 
claws  great  and  compressed. 

Species,  M.  Jcffersoni,  Cuv.  (Megatherium  Jeffersoni.  Desm.,  Fisch. ; 
Megalonyx  laqueatus,  Harlan). 

Genus  2.  Megatherium,  Cuv.  (Bradypus,  Pander  and  D' Alton). — 
5  5 

Teeth  j — j  , ,  contiguous,  tetragonal,  the  crown  transversely  sulcated. 

The  fore  feet  tetradactyle ;  the  hind  feet  tridactyle,  the  two  external 
toes  unarmed ;  the  falcular  claws  great  and  diversiform ;  those  of  the 
middle  toe  greatest,  and  compressed.  Femur  with  an  entire  (unim- 
pressed) head ;  tibia  concrete,  with  the  fibula  at  each  extremity. 
Astragalus  with  the  anterior  face  excavated  above.  Heel-bone  long 
and  thick. 

Species,  M.  Cuvieri,  Desm.  (Bradypus  giganteus,  Pander  and 
DAlton). 

Genus  3.    Mylodon,  Owen  (Megalonyx,  Harlan  ;  Orycterotherium, 

Harlan). — Teeth         distinct;  the  anterior  upper  tooth  subelliptical, 
4 — 4 

moderately  remote  from  the  rest ;  the  second  elliptical ;  the  rest  tri- 
gonal, with  the  internal  face  longitudinally  sulcated;  the  anterior 
lower  tooth  elliptical,  the  penultimate  tetragonal ;  the  last,  which  is 
the  greatest,  bilobate.  Feet  equal :  fore  feet  pentadactyle  ;  hind  feet 
tetradactyle ;  the  two  external  toes  in  both  unarmed,  the  rest  falcu- 
late ;  the  falcular  claws  great,  semiconical,  and  unequal.  Head  of  the 
femur  impressed  by  the  round  ligament ;  tibia  and  fibula  distinct ; 
astragalus  with  anterior  face  flattened  above ;  heel-bone  long  and  thick. 

Species  1,  M.  Barwinii,  Owen.  The  lower  jaw  with  the  symphysis 
longer  and  narrower ;  the  second  molar  subelliptical ;  the  last  bisul- 
cate,  the  internal  furrow  angular. 

Species  2,  M.  Harlani,  Owen  (Megalonyx  laqueatus,  Harlan  ;  Orycte- 
rotherium Missouriense,  Harlan).  Lower  jaw  with  a  shorter  and  wider 
symphysis;  second  molar  subquadrate;  the  last  trisulcate,  the  internal 
furrow  biangular. 

Species  3,  M.  robustus,  Owen.  Lower  jaw  with  the  symphysis 
shorter  and  wider ;  second  molar  subtrigonal ;  the  last  trisulcate,  the 
internal  furrow  rounded. 

5  5 

Genus  4.    Scelidotherium,  Owen  (Megalonyx,  Lund). — Teeth  - — 

either  contiguous  or  separated  by  equal  intervals  ;  upper  ones  trigo- 
nal ;  the  anterior  of  the  lower  ones  trigonal,  the  second  and  third 
subcompressed,  the  external  face  longitudinally  sulcated ;  the  last  the 
greatest  and  bilobate.  Head  of  the  femur  impressed  by  the  ligamen- 
tum  teres ;  tibia  and  fibula  distinct ;  astragalus  with  two  excavations 
anteriorly.  Heel-bone  long,  thick  ;  falcular  claw  great  and  semi- 
conical. 


Unau  (Oholapus).    (De  Blainville.) 

Species,  S.  leptocephalum,  Owen ;  S.  Cuvieri,  Owen 
Lund) ;  S.  Bucklandi,  Owen  (M.  Bucklandi,  Lund) ; 
Owen  (M.  minutus,  Lund). 

Genus  5.    Cmlodon,  Lund. — Teeth  - — -. 

3—? 

Genus  6.   Sphanodon,  Lund. 


(M.  Cuvieri, 
S.  minutujn, 
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1100 


In  the  Unau  the  number  of  cervical  vertebrae  is  7;  in  the  Three-  Cervus  [Ckuvidj!],  Capra  [CafrE2e],  Ovis  [OvEiE],  and  Bos  [Boviwe]. 
Toed  Sloth  (Bradypus  tridactyhta)  the  number  ia  9.  '  [Mammalogy.] 


Mylodon  robwtus. 


UNCA'RIA,  a  genua  of  Plants  belonging  to  the  natural  order 
Rubiacece.  Uncaria  is  sometimes  considered  only  as  a  sub  genus  of 
Nauclca.  The  flowers  are  aggregate,  on  a  globular  receptacle ;  calyx 
tubularly  urceolate,  5-cleft ;  corolla  funnel-shaped,  with  a  slender  tube 
and  naked  throat ;  stamens  5  ;  ovary  2-celled  ;  capsules  pedicellate, 
clavate,  attenuated  at  the  base ;  seeds  imbricated,  winged ;  embryo 
inverse  and  furnished  with  a  perisperm.  The  species  are  chiefly  natives 
of  India,  but  a  few  are  found  in  America.  They  are  permanent  cirrhi- 
ferous  ramblers,  hanging  to  different  trees  by  the  hooked  old  peduncles. 

U.  Oambier,  Roxburgh,  the  Gambier  Plant,  is  a  native  of  Penang, 
Sumatra,  Malacca,  &c.  The  substance  called  Gambier  by  the  Malays 
is  prepared  from  it,  and  it  is  known  in  commerce  by  the  names  of 
Terra  japonica  and  Catechu. 

This  plant  was  first  described  by  Rumphius,  'Herb.  Amb.,'  v.,  p. 
63,  t.  34,  f.  2  and  3,  by  the  name  of  Funis  uncatus  angustifolius,  but 
the  process  of  preparing  the  extract  was  first  fully  described  by  Dr. 
C.  Campbell,  one  of  the  early  medical  officers  of  the  station  of  Ben- 
coolen,  who  paid  considerable  attention  to  the  useful  plants  of  the 
neighbourhood.  He  states  that  it  is  chewed  by  the  Malays  mingled 
with  betel-leaf  and  areca-nut  in  the  same  way  that  catechu  is  used  on 
the  continent  of  India,  and  was  solicitous  that  a  trial  should  be  made 
of  its  power  in  tanning.  The  preparation  he  describes  as  simple  : — 
"  The  young  shoot  and  leaves  are  shred  and  bruised  in  water  for  some 
hours,  until  a  feculum  is  deposited  :  this,  inspissated  in  the  sun  to  the 
consistence  of  a  paste,  is  thrown  into  moulds  of  a  circular  form,  and 
in  this  state  the  gambier  is  brought  to  market."  [Catechu,  in  Arts 
and  Sc.  Div.] 

UNCITES,  a  fossil  genus  of  Brachiopoda. 

UNGKA-ETAM,  the  Asiatic  name  for  Hylobates  Rafflesii,  Geoffroy. 
[Hylobates.] 

UNGKA-PUTI,  an  Asiatic  name  for  Hylobates  agitis.  [Htlobates.] 

UNGUICULA'TA.  Linnaeus  divided  the  Mammalia  into  the  fol- 
lowing sections  : — Unguiculata,  Ungulata,  and  Mutica. 

The  Unguiculata,  or  Clawed  Mammals,  included  the  orders  Bruta, 
Glires,  Primates,  and  Ferce, 

UNGULA'TA,  Hoofed  Mammals.  Under  this  section  Linnaeus 
included  the  orders  Belluce  and  Pecora. 

The  Belluce  comprised  the  genera  Equus  [Equips],  Hippopotamus, 
Sus  [SuIdje],  and  Rhinoceros. 

The  Pecora  consisted  of  the  genera  Oamelus,  Moschus  [Moschid^I, 


UNGULINA.  [LlTHOPHAGIDJ!.] 

UNICORN.  [Rhinoceros.] 
U'NIO.    [Naiadje  ;  Unionid.e.] 

UNIO'NID^E.  Mr.  Swainson  makes  the  Unionidm  the  first  family 
of  his  third  tribe  (Atrachia)  of  his  order  '  Dilhyra,  Bivalve  Shells, 
and  thus  defines  and  arranges  it : — 

Unionidce,  River  Mussels,  or  Unios. — Animal  fluviatile ;  shell  solid, 
perlaceous;  generally  with  cardinal  and  lateral  teeth. 

Sub-Family  1.  Unionince. — One  valve,  with  two  cardinal  and  two 
lateral  teeth;  cardinal  teeth  short;  the  umbones,  or  bosses,  smooth  or 
longitudinally  undulated. 

Genera  : — Unio,  Lam.  (with  the  sub-genera  Unio,  Cunicula,  Sw., 
Ligumia,  Sw.,  Theliderma,  Sw.,  and  Megadomus,  Sw.). 

Jiglia,  Sw.  (with  the  sub-genera  ^Bglia,  Naidea,  Sw.,  and  Cathyria, 
Sw.). 

Mysca,  Turton  (with  the  sub-genera  Potamida,  Sw.,  and  Lymnadea, 
Sw.). 

Sub-Family  2.  Hyriance. — Bosses  longitudinally  sulcated ;  cardinal 
teeth  long,  compressed,  placed  on  one  side  of  the  bosses  ;  hinge-margiu 
winged. 

Genera : — Iridea,  Sw. ;  Castalia,  Lam.  (with  the  sub-genera  Naia, 
Sw.,  and  Castalia,  Lam.) ;  Hyria,  Lam.;  Hyridella,  Sw. 

Sub-Family  3.  Iridinince. — Narrow  and  greatly  elongated;  hinge 
margin  without  teeth,  but  sometimes  granulated. 

Genera  -.—Iridina,  Lam. ;  Calliscapha,  Sw. ;  Mycetopus,  D'Orb. 

Sub-Family  4.  Anodontince.— Cardinal  teeth  none  ;  lateral  tooth  ex- 
tending along  the  hinge  or  entirely  wanting;  hinge-margin  generally 
winged. 

Sub-Genera : — Lamproscapha,  Sw. ;  Symphynota,  Lea;  Anodon,  Lam. ; 
Hemiodon,  Sw.;  and  Patularia,  Sw. 

Sub-Family  5.  Alasmodontino?,— Lateral  teeth  entirely  wanting,- 
cardinal  teeth  one  or  two. 

Genera  -.—Calceola,  Sw. ;  Alasmodon,  Say  (with  the  sub-genera 
TJniopsis,  Sw.,  Margaritana,  Schum.,  and  Complanaria,  Sw.).  ('  Mala- 
cology.') 

Dr.  J.  E.  Gray  makes  the  Unionidce  the  eighth  family  of  his  order 
Cladopoda.  , 

Genera  -.—Anodon,  Margaritana,  Alasmodon,  Damai-is,  Unio,  Hetero- 
don,  Dipsas,  and  Monocondyla. 


lim 
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The  Iridinidce  form  tho  ninth  family  of  the  same  order  in  Dr.  Orny'H 
arrangement. 

Genera: — Jridina,  Leila,  Plciodon,  Ilyria,  Castalia.  (' Synopsis 
Brit.  Mua.')  [Naiadje,] 

UNO'NA,  a  genus  belonging  to  tho  natural  order  Anonace<r,no  called 
from  '  unus,'  one,  the  stamens  being  united  with  tho  gerinen:'.  The 
generic  charaoter  is,  sepals  3;  petals  6, tho  3  inner  tho  smallest;  stamens 
numerous  j  carpels  numerous,  one-  or  many-celled  ;  many-seeded,  seeds 
in  a  single  row.  The  species  consist  of  trees,  largo  shrubs,  or  climbing 
plants,  found  in  hot  parts  of  the  world,  as  India  and  its  islands,  Africa, 
and  South  America.  The  bark  and  fruit  of  many  of  tho  species  are 
aromatic,  with  some  degree  of  acridity,  and  are  employed  as  stimu- 
lating medicines  or  as  condiments. 

U.  JZthiopica,  a  native  of  Ethiopia  and  Sierra  Leone,  is  a  tree  with 
ovate-lanceolate  leaves,  which  aro  also  acute,  smooth,  and  have  tho 
under  surface  glaucous;  it  has  roundish,  torulose,  nearly  sessile  carpels. 
It  has  obtained  more  celebrity  than  other  species,  from  being  supposed 
to  be  that  which  yields  the  seeds  formerly  well  known  under  the  name 
of  Ethiopio  pepper,  the  '  Filfil-al-Soudan'  of  Arabian  authors.  They 
have  been  also  called  Guinea  Pepper  and  Negro  Pepper,  in  consequence 
of  their  having  been  employed  as  a  substitute  for  that  condiment  by 
tho  negroes,  from  their  aromatic  and  pungent  taste.  They  must  not 
be  confounded  with  the  Amomum  Qranum  Paradisi,  obtained  also 
from  the  west  coast  of  Africa. 

U.  aromalica,  another  species,  which  is  a  native  of  or  introduced  by 
the  negroes  into  Guyana,  is  however  considered  by  some  to  be  the 
species  yielding  the  Negro  Pepper.  It  has  oblong,  acuminate,  and 
smooth  leaves ;  peduncles  axillary,  1-2-flowered;  carpels  oblong,  terete, 
torulose,  nearly  sessile.  Every  part  of  the  plant  is  aromatic,  and  the 
fruit  is  used  as  a  condiment  by  the  negroes  of  Guyana. 

U.  undulata,  a  native  of  Waree  in  Guinea,  has  aromatic  fruit  simi- 
larly employed. 

U.  Narum  is  one  of  the  climbing  species,  a  native  of  Malabar,  which 
Rheede  describes  as  possessed  of  medicinal  properties,  the  roots  being 
so  used,  as  well  as  the  sweet-scented  greenish-coloured  oil  obtained 
from  them  by  distillation. 

U.  musaria  has  been  so  called  from  its  bark  being  used  for  making 
musical  instruments,  as  is  indeed  also  that  of  the  foregoing  species. 
This  is  a  rambling  shrub,  a  native  of  Amboyna,  &c,  the  roots  and 
bark  are  also  used  medicinally.  U.  tripetala,  U.  uncinata,  U.  odorata, 
&c,  natives  of  the  Indian  islands,  are  remarkable  for  the  sweet  scent 
of  their  flowers.  U.  esculenta,  a  native  of  the  Indian  peninsula,  has 
fruit  which  ia  edible.  Some  species,  as  U.  sylvatica,  are  valued  for 
their  timber.  TJ.  longifolia  is  an  elegant  tree,  with  smooth,  pointed, 
and  undulate  leaves,  which  is  much  cultivated  in  some  parts  of  India 
to  form  avenues  and  to  afford  shade.  It  is  sometimes  called  Deodara, 
which  is  properly  the  name  of  the  celebrated  Himalayan  Pine,  Pinus 
or  Cedrus  Deodara. 

UPAS  TREE.   [Antiaris;  Stbtchnos.] 

U'PUPA.  [UPUPID.JB.] 

UP'UPID.<E,  a  family  of  Insessorial  or  Perching  Birds. 

Linnaeus  placed  the  genus  Upupa  between  Merops  and  Certhia 
[Certhiad*],  among  his  Pica,  in  hi3  last  edition  of  the  '  Systema 
Natures  :'  the  species  of  Upupa  recorded  by  him  are  U.  cpops,  U.  pro- 
merops,  and  U.  paradisea. 

Mr.  G.  R.  Gray  makes  the  Upupidce  (Upupa,  Linn.),  the  first  family 
of  the  Tenuirostres,  consist  of  the  following  sub-families  and  genera  : — 
Sub-Family  1.  Upupinw. 

Genera: — Upupa,  Linn.;  Fregilupus,  Less.;  Falculia,  J.  Geoffr. ; 
Neomorpha,  Gould ;  Seleucides,  Less. ;  Craspedophora,  G.  R.  Gray ; 
Ptilorix,  Sw. 

Sub-Family  2.  Promeropinw. 
Genera  : — Promerops,  Brisson ;  Rhinopomastus,  Smith ;  Epimachus, 
Cuvier. 

The  Upwpidm,  in  Mr.  Gray's  arrangement,  are  immediately  succeeded 
by  the  Nectarinidce. 

Our  limits  will  not  permit  us  to  notice  particularly  in  this  article 
more  than  the  genera  Upupa,  Promerops,  and  Epimachus. 

Upupa,  Linn. — Bill  very  long,  slightly  arched,  slender,  triangular, 
compressed ;  nostrils  basal,  lateral,  ovoid,  open,  surmounted  by  the 
feathers  of  the  forehead ;  feet  with  three  anterior  toes,  the  external 
joined  to  the  middle  toe  up  to  its  first  joint ;  one  posterior  toe ;  claws 
short  and  slightly  curved,  that  of  the  hind  toe  nearly  straight ;  tail 
squared,  composed  of  ten  feathers ;  wings  moderate,  fourth  and  fifth 
quills  the  longest ;  tongue  very  short,  triquetral. 

U.  epops,  the  Hoopoe.  This  is  the  "E7roif'  of  the  Greeks  (Aristotle, 
'  Hiat.  Anim.,'  i.  1 ;  ix.  11 ;  ix.  15,  49 ;  Aristophanes,  '  Birds,'  228,  ct 
seq. ;  Pausanias,  x.  4) ;  Upupa  and  Epops  of  the  Romans  (Pliny,  '  Nat. 
Hist.,'  x.  29  ;  xxx.  6  ;  Ovid,  '  Metam.,'  vi.).  In  Ovid's  lines  descriptive 
of  the  transformation  of  Tereus,  the  bird  is  drawn  to  the  life  : — 

"  Tereus 

Vertitur  in  volucrem,  cui  stant  in  vertice  crista?. 
Prominet  immodicum  pro  longa  cuspide  rostrum, 
Nomen  Epops  volucri,  facies  armata  videtur." 
"  Teretts,  through  grief,  and  haste  to  be  revengM, 
Shares  the  like  fate,  and  to  a  bird  is  chang'd. 
Flx'd  on  his  head  the  crested  plumes  appear, 
Long  is  his  beak,  and  sharpen'd  as  a  spear." — Orozall. 


It  is  tho  Buba,  Upega,  Gallo  del  Paradiso,  Galleto  do  Magio,  Pubula, 
Bubbola,  Pupita,  and  Upupa,  of  the  Italians;  Hupe,  Huppe,  l'utpnt, 
Huput,  and  Lupoge,  of  tho  French  ;  El  Abubilla  of  the  Spanish  ; 
Wiodohopf  of  the  Hermans  ;  Do  lloppo  of  tho  Netherlander!) ;  llazfogel 
of  tho  Swedes;  Her-fugl  of  tho  Danes;  Sinerda  Kaura  of  Scopoli ; 
Dung-Bird  of  tho  English  ;  Y  QoPPOg  of  tho  Welsh. 

Two  parallel  rows  of  long  feathers  form  an  arched  crest  upon  tho 
head ;  theso  feather*  are  of  a  ruddy  buff  colour,  terminated  with  black; 


Bill  of  Hoopoe. 


head,  neck,  and  breast,  vinous  buff;  upper  part  of  the  back  vinous 
gray  ;  on  the  back  a  large  transversal  band ;  wings  and  tail  black  ;  on 
the  wings  are  five  transversal  bands  of  yellowish-white,  and  on  the  tail 
is  a  very  large  white  band,  about  the  middle  of  the  feathers  ;  at  about 
three-fourths  of  the  length  of  tho  quills  is  a  large  white  band ;  abdo- 
men white,  with  some  longitudinal  spots  on  the  thighs ;  bills  flesh- 
colour  at  its  base,  and  black  towards  the  point ;  feet  and  iris  brov/n. 
Length,  12£  inches. 

The  female  is  less  than  the  male,  her  crest  shorter,  and  the  tints  of 
her  plumage  less  vivid. 

The  young  when  they  leave  the  nest  have  the  bill  Bhort,  nearly 
straight,  and  slightly  cylindrical  towards  the  point ;  the  feathers  of  the 
crest  short  and  often  terminated  with  black,  without  the  white  spot 
which  is  immediately  below  it  in  the  adult ;  the  white  band  of  the  tail 
nearer  to  the  rump  ;  the  plumage  washed,  as  it  were,  with  ash-colour ; 
the  bands  on  the  wings  less  distinct  and  more  yellowish,  and  a  greater 
quantity  of  longitudinal  spots  upon  the  belly  and  thighs. 

This  bird  is  found  as  far  north  in  the  summer  as  Denmark,  Sweden, 
and  Russia ;  and  southward  in  continental  Europe,  in  Germany,  Hol- 
land, France,  Spain,  and  Italy.  It  has  been  seen  both  at  Gibraltar, 
Ceuta,  and  in  Egypt  (where  it  breeds)  :  it  is  probably  an  inhabitant  of 
the  whole  of  North  Africa.  It  has  been  also  observed  at  Madeira, 
and  at  Trebizond,  in  Asia  Minor,  from  which  last  locality  it  has  been 
sent  to  this  country. 

It  is  generally  found  in  the  British  Islands  in  autumn,  but  Hoopoes 
have  been  known  to  build  and  hatch  their  young  with  us.  The  flesh 
of  the  bird  in  autumn  is  said  to  be  well  flavoured. 


Hoopoe  (Vptipa  cpopi). 


H«3  UPUPIDiE. 


Mr.  Yarrell  has  recorded  the  mariners  of  a  Hoopoe  in  the  possession 
of  Mr.  Bartlett,  a  preserver  of  birds  in  Museum-street,  London.  "  This 
bird,"  says  Mr.  Yarrell,  "  is  quite  tame,  and  when  unexcited  the  high 
crest  falls  flat  over  the  top  of  the  head  and  covers  the  occiput ;  it  takes  a 
meal-worm  from  the  hand  very  readily,  nibbles  and  pinches  it  between 
the  ends  of  the  mandibles,  then  putting  it  on  the  ground,  strikes  it 
several  blows  with  the  point  of  the  beak ;  when  the  insect  is  apparently 
dead  or  disabled  it  is  again  taken  up,  and  by  a  particular  motion  of 
the  head,  which  is  thrown  backward,  and  the  beak  opened,  the  meal- 
worm drops  into  the  gape  of  the  mouth  and  is  swallowed.  The  call 
for  another  is  a  sharp  note;  but  it  also  utters  at  times  a  sound  closely 
resembling  the  word  '  hoop,  hoop,  hoop,'  but  breathed  out  so  softly, 
but  rapidly,  as  to  remind  the  hearer  of  the  note  of  the  Dove.  This 
bird  constantly  rubs  himself  in  the  sand  with  which  the  bottom  of 
his  large  cage  is  supplied,  dusting  himself  like  the  larks,  but  takes 
great  care  to  shake  off  any  sand  or  gravel  that  may  adhere  to  his  food, 
which  is  raw  meat  chopped  and  boiled  egg. 

_  "  At  the  moment  of  settling  on  the  floor  of  the  room,  Mr.  Bartlett's 
bird  bends  the  head  downwards  till  the  point  of  the  beak  touches  the 
floor,  after  which,  as  well  as  occasionally  at  other  times,  the  long 
feathers  forming  the  crest  are  alternately  elevated  and  depressed  iu  a 
slow  and  graceful  manner,  the  bird  assuming  an  appearance  of  great 
vivacity,  running  on  the  ground  with  a  very  quick  step.  M.  Necker, 
in  his  1  Memoir  on  the  Birds  of  Geneva,'  says  Hoopoes  fight  despe- 
rately, and  leave  the  ground  covered  with  their  feathers."  ('  British 
Birds.') 

Promerops,  Briss. — Bill  with  the  under  mandible,  at  its  base,  thicker 
than  the  upper;  the  margin  acute;  nostrils  corneous;  the  aperture 
lateral  and  oval ;  hind  claw  curved ;  tail  long,  cuneated.  (Sw.) 

P.  erythrorhynchus  (Upupa  erythrorhynchus,  Lath.).  The  whole 
plumage  varying  with  metallic  blue  and  green ;  the  bill  coral-red. 


Promerops  erythrorhynchus. 

This  brilliant  bird,  the  Promerops  Moqueur  of  the  French,  lives  in 
email  troops  in  South  Africa  (interior  of  the  Cape  of  Good  Hope).  It 
is  said  that  there  is  a  variety  from  Senegal,  which  has  two  large  white 
stripes  on  the  wings  and  on  the  external  tail-feathers. 
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Epimachus,  Cuv.  Bill  resembling  that  of  Promerops,  but  the  margins 
are  obtuse  and  somewhat  inflected ;  wings,  tongue,  and  feet  unknown  ; 
tail  very  long;  side-feathers  of  the  body  greatly  developed. 

E.  magnus  (Upupa  magna,  Gm.,  U.  superba,  Lath.).  Body  generally 
black  or  brownish-black ;  tail  graduated,  thrice  as  long  as  the  body 
(Lesson  says  three  feet  in  length,  French);  feathers  of  the  sides 
elongated,  raised,  curled,  glittering  on  their  edges  with  steel-blue, 
azure,  and  emerald-green,  like  precious  stones ;  the  head  and  the  belly 
lustrous  also  with  steel-blue,  &c.  In  truth,  language  fails  to  convey 
any  just  idea  of  the  magnificence  of  this  species.  It  inhabits  the 
coasts  of  New  Guinea. 


Grand  Tromerops  (Epimachus  magnus). 


URA'NIA,  a  genus  of  Plants  belonging  to  the  natural  order  Musacece. 
The  name  which  the  plant  bears  in  Madagascar  is  Ravenala.  This 
genus  has  but  one  species,  U.  speciosa,  which  is  a  native  of  Madagascar. 
It  has  a  superior  coloured  perianth,  consisting  of  3  petals;  a  2-leaved 
nectary,  and  one  of  the  leaves  bifid ;  a  3-celled  many-seeded  capsule, 
and  the  seeds  in  two  rows  covered  with  an  aril.  The  flowers  are 
arranged  upon  a  spadix,  which  are  nodding,  very  similar  to  the 
bananas,  which  belong  to  the  same  family.  The  leaves  are  arranged 
in  a  fan-Bhape.  The  seeds  of  this  plant  are  said  to  constitute  a  whole- 
some food. 

URANISCODON.  [Iquanid^.] 

URANITE.  [Uranium.] 

URA'NIUM,  a  Metal  discovered  by  Klaproth,  in  1789,  who  named 
it  after  the  planet  Uranus,  the  discovery  of  which  had  previously 
occurred  in  the  same  year :  the  mineral  from  which  it  was  first 
obtained  is  called  Pechblende,  in  German. 

Pitchblende,  or  Oxide  of  Uranium,. — This  Mineral  occurs  in  amor- 
phous and  renifonn  masses,  and  also  pulverulent.  Structure  granular, 
compact.  Fracture  uneven,  conchoidal.  Hardness  :  scratches  phos- 
phate of  lime,  is  scratched  by  felspar.  Colour  grayish,  brownish,  and 
iron-black.  Opaque.  Lustre  imperfect  metallic.  Specific  gravity 
6*468.  Before  the  blow-pipe  infusible  per  se,  but  colours  the  exterior 
flame  green ;  with  borax  it  fuses  into  a  dull-yellow  glass,  which 
becomes  green  in  the  reducing  flame.  In  powder,  it  dissolves  slowly 
in  nitric  acid.  Pitchblende  occurs  in  Saxony,  Bohemia,  &c,  and  iu 
Cornwall.    The  following  analyses  are  by  Klaproth  and  Pfaffi 
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Klnproth.  P/efT. 

Oxide  of  Uranium      .      .      .    80  5  84  52 

Oxide  of  Iron        .      .      .    .     2  5  8  24 

Silica                                        50  202 

Bulphuret  of  Load  .      .      ..     0  0  4'20 

Oxido  of  Cobalt  ....     —  P42 


100  100  4 


This  mineral  is  evidently  a  mere  mixture  of  Oxido  of  Uranium, 
with  other  substances,  and,  besides  those  above  enumerated,  Arfwed- 
son  found  the  oxidea  of  arsenic,  zinc,  and  copper,  in  tho  l'itchblendo  of 
Joachimsthal. 

Chalcolite,  Green  Uranite,  Cupreo-Phosphate  of  Uranium. — This 
Minoral  agrees  with  the  preceding  in  crystalliuo  form,  but  differs  in 
colour,  it  being  grass-  or  emerald-green,  owing  to  the  presence  of  phos- 
phate of  copper  instead  of  phosphate  of  lime.  It  occurs  in  Cornwall, 
was  first  shown  to  contain  uranium  by  the  Rev.  Mr.  Grogor,  and 
analysed  afterwards  by  R.  Phillips  and  subsequently  by  Berzclius ;  the 
results  of  the  experiments  gave  as  its  composition— 


Phillips.  Berzclius. 

Phosphoric  Acid  .       .      .       .    10  0  15-50 

Oxide  of  Uranium  ....    00  0  60-25 

Oxide  of  Copper .       ...     9-0  8-44 

Water  14-5  15  05 

Stony  Matter     .      ...     0-5  0  70 

100  100 


Uranite,  UranMica,  Calcarco-Phosphate  of  Uranium  occurs  crystal- 
lised. Primary  form  a  square  prism.  Cleavage  parallel  to  tho  terminal 
planes,  very  distinct.  Fracture  foliated.  Hardness:  scratches  sulphate 
of  lime,  and  is  scratched  by  the  carbonato.  Colour  lemon-  or  golden- 
yellow,  and  yellowish-brown.  Lustre  adamantine.  Transparent, 
translucent.  Specific  gravity  3-12  to  3  33.  It  is  found  iu  veins  in 
granite  at  St.  Symphorien  near  Autun,  and  at  St.  Yrieux  near  Limoges 
In  France,  and  also  in  several  places  in  Saxony.  An  analysis  of  a 
specimen  from  Autun  by  Berzelius  gave  :  — 


Phosphoric  Acid   14'63 

Oxide  of  Uranium  ......  59"37 

Lime  5'GG 

Silica  and  Oxide  of  Iron  2-S5 

Magnesia  and  Oxide  of  Maugauese      .       .  0'19 

Barytes  1'51 

Water   14-90 

Fluoric  Acid  and  Ammonia    .      .      •  .  Traces 

 99-11 


This  mineral  appears  essentially  to  consist  of  the  phosphates  of 
uranium  and  lime. 

Carbonate  of  Uranium,  Uran-Bloom,  Uraconite,  occurs  in  small  in- 
distinctly crystalline  flakes.  Lustre  but  slight.  Colour  bright-yellow. 
Occurs  in  silver-veins  at  Joachimsthal  in  Bohemia,  forming  a  coating 
on  pitchblende. 

Sulphate  of  Uranium. —  This  occurs  as  a  thin  botryoidal  yellow- 
coloured  coating  over  the  surface  of  the  minerals  on  which  it  is  found. 
It  is  friable,  and  soils  the  fingers.  Partially  soluble  in  water,  and  the 
remainder  in  nitric  acid;  both  solutions  contain  sulphate  of  uranium, 
and  are  of  a  yellow  colour.    It  is  found  at  Joachimsthal  in  Bohemia. 

Sulphate  of  Uranium  and  Copper,  Johannite,  occurs  crystallised. 
Primary  form  an  oblique  rhombic  prism.  Crystals  very  minute. 
Fracture  imperfect  conchoidal.  Hardness  2  to  2-5.  Taste  slightly 
bitter.  Partially  soluble  in  water.  Colour  deep  grass-green.  Streak 
paler.  Lustre  vitreous.  Translucent.  Specific  gravity  3-19.  It  occurs 
at  Joachimsthal  in  Bohemia,  and  has  not  been  quantitively  analysed. 

Samarskite,  Uranotantalite,  Yttroilmenite,  is  a  compound  of  oxide  of 
uranium  with  niobic  and  tungstic  acids.    From  Miask  and  the  Ural. 

URAN-BLOOM.  [Uranium.] 

URAN-MICA.  [Ukaniom.] 

URANOCENTRON.  [Iguanidje.] 

URANO'SCOPUS,  a  genus  of  Acauthopterygious  Osseous  Fishes  of 
the  Perch  Family,  and  very  nearly  related  to  the  Weavers  (Trachiurus) 
of  the  British  seas.  One  or  two  species  inhabit  the  Mediterranean. 
The  head  is  nearly  cubical,  and  the  eyes  placed  in  the  flat  summit,  so 
that  they  look  upwards  :  hence  the  name.  The  mouth  is  turned  up  in 
a  similar  manner.  This  arrangement  agrees  with  the  habits  of  the 
fish,  which  buries  itself  in  sand  all  but  the  summit  of  the  head,  and 
thus  lies  in  wait  for  its  prey.   Its  colour  resembles  the  sand  in  which 

.  URANOTANTALITE.  [Uranium.] 
URAO,  a  variety  of  Sesqui-Carbonate  of  Soda.  [Sodium.] 
URARI.  [Strtchnos.] 

U'RCEOLA,  a  genus  of  Plants  belonging  to  the  natural  order 
Apocynacece,  so  named  by  Dr.  Roxburgh  from  urceolus,  'a  pitcher,'  in 
consequence  of  the  form  of  its  corolla.  The  genus  Urceola  is  con- 
fined to  the  Malayan  peninsula,  and  the  islands  of  Sumatra  and 
Penang ;  but  as  it  is  by  some  botanists  considered  not  to  differ  from 
the  Vahea  of  Madagascar,  the  genus  may  have  a  wider  distribution. 
It  has  the  calyx  small,  5-partite.    Corolla  urceolate ;  tube  elongated, 
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ventricoso,  5  cleft.  Stamens  6,  anthers  sagittate.  Follicles  2  ;  seeds 
numerous,  glabrous. 

U.  elaitica,  or  Caoutchouc- Vino,  is  shrubby  and  twining,  climbing 
over  trees  to  a  groat  extent,  sometimes  as  much  as  200  paces;  with 
oval  opposite  leaves,  and  terminal  panicles.  From  wounds  made  in 
the  bark  of  this  plaut  there  oozes  out  a  milky  fluid,  which  on  expo- 
sure to  tho  open  air  separates  into  an  clastio  coagulum,  and  watery 
liquid  apparently  of  no  use.  Aftor  tho  separation  takes  place,  this 
coagulum  is  not  only  like  American  Caoutchouc,  or  Indian-Rubber, 
but  possesses  all  the  same  properties  ai  first  ascertained  by  Dr.  Rox- 
burgh ('Asiat.  Res.,'  v.  171.)  He  states  that  a  ball  of  it  externally 
has  the  appearance  of  American  Caoutchouc  ;  when  cut  into,  it  is  of 
a  light  brown  colour,  till  tho  action  of  tho  air  darkens  it.  This  ball, 
measuring  9£  inches  iu  circumference,  and  weighing  7  j  ounces,  in 
simply  falling  from  a  height  of  15  feet,  rebounded  about  10  or  12 
times,  which  is  of  itself  an  indication  of  the  goodness  of  the  Caout- 
chouc. Dr.  Roxburgh  also  found  that  slips  of  it  wore  capable  of 
bearing  a  greater  degreo  of  extension  and  contraction  than  tho  Ameri- 
can. When  they  broke,  tho  elasticity  was  so  great,  that  each  end 
returned  to  its  respective  mass.  The  least  pressure  with  the  finger 
and  thumb  united  different  portions  as  perfectly  as  if  they  had  never 
been  separated :  this  property  of  Caoutchouc  has  been  considered  a 
much  more  modern  discovery.  [India-Rubueu.] 

URCEOLA'RIA,  a  genus  of  Crustaceous  Lichens,  belonging  to  Fee's 
family  Lecanorew.  Tho  characters  of  this  genus  are  as  follows : — 
Thallus  crustaceous,  spreading,  adnate,  uniform ;  the  apothecia,  repro- 
ductive organs,  are  orbicular,  with  the  disc  concave,  coloured,  and 
immersed  in  tho  crust ;  the  border  of  the  apothecium  is  formed  of 
the  crust,  and  has  the  same  colour.  Hooker,  in  his  '  British  Flora,' 
enumerates  six  British  species  of  Urceolaria.  They  are  generally 
found  on  rocks,  stones,  and  walls.  Two  of  the  species  U.  »crupo»a, 
the  Common  Urceolaria,  and  U.  cinerea,  the  Gray  Urceolaria,  are  used 
for  dyeing. 

URCHIN'.  [Erinaceus.] 

URCHIN,  SEA.  [EcmNiD-rc.] 

UREDINACEiE,  a  family  of  Fungi,  belonging  to  tho  sub-order 
Sporiferi.  It  includes  the  various  forms  of  Fungi  which  occur  on 
diseased  vegetable  tissues,  and  which  are  hence  called  Blights.  The 
spores  are  single,  often  partitioned  on  more  or  less  distinct  sporophores, 
fiocci  of  the  fruit  obsolete  or  mere  peduncles.  [Fungi.] 

URE'DO.  [Fungi.] 

URE'NA,  a  genus  of  Plants  belonging  to  the  natural  order  Malva- 
ceae. Like  other  Malvaceous  plants,  the  species  of  Urena  abound  in 
strong  and  serviceable  flax-like  fibres,  which  are  well  fitted  for  conver- 
sion into  cordage.  U.  lobata  aud  U.  sinuata  are  specially  mentioned 
as  employed  for  this  purpose  in  India. 

URETER.  [Bladder.] 

URE'THRA.  [Bladder.] 

URIA.  [Guillemots.] 

URINARY  SYSTEM.  [Urine.] 

URINARY  ORGANS.  [Kidneys.] 

URINE  is  a  fluid  secreted  from  the  blood  by  the  kidneys.  This 
fluid  in  a  healthy  person  when  recently  voided  is  acid,  transparent, 
usually  of  a  pale  amber  or  straw-colour,  of  a  brackish  taste,  peculiar 
odour,  and  of  a  specific  gravity  varying  from  1-010  to  1-030.  The 
character  of  the  urine  however  is  apt  to  be  altered  by  a  variety  of 
circumstances :  it  differs,  for  instance,  according  to  the  time  of  the 
day  at  which  it  is  passed,  whether  before  or  after  a  meal,  and  according 
to  the  quantity  and  quality  of  the  food  and  drink  consumed.  Urine 
has  therefore  been  divided  into  two  kinds,  that  of  assimilation,  and 
that  of  the  blood.  The  urine  of  the  blood  is  that  voided  at  a  consi- 
derable  time  after  food  has  been  taken,  when  the  process  of  digestion 
is  complete,  and  the  chyle  has  entered  the  blood  :  it  has  the  properties 
of  urine  in  an  eminent  degree,  aud  from  it  we  are  enabled  to  learn  the 
state  of  the  kidneys  and  system  in  general.  The  urine  of  assimilation 
varies,  being  sometimes  limpid  and  colourless,  when  a  great  quantity 
of  fluids  has  been  taken ;  at  other  times,  after  a  full  and  solid  meal,  of 
a  deep  colour,  and  becoming  turbid  on  cooling. 

The  character  of  the  urine  is  affected  by  the  seasons ;  in  winter  the 
kidneys  are  excited  to  greater  activity  than  in  summer,  nor  is  the 
reason  of  this  difficult  of  explanation.  All  the  emunctories  of  the  body 
act,  as  occasion  may  require,  as  mutual  suppeditories.  Now,  in  cold 
weather  the  perspiration  is  more  or  less  suppressed ;  and  were  it  not 
that  the  action  of  the  kidneys  was  increased,  we  should  be  liable  to 
plethoras,  or  repletions  of  the  most  dangerous  nature.  Hence  it 
happens  that  when  the  perspiration  is  abundaut,  the  urine  is  scanty 
and  high  coloured,  and  contains  a  strong  impregnation  of  saline 
ingredients ;  when  the  perspiration  is  checked  by  any  cause,  the  urine 
is  copious,  limpid,  and  its  proper  salts  more  diluted.  The  state  of  the 
mind  has  also  a  great  influence  on  the  urine :  any  sudden  shock 
usually  increases  the  quantity  of  this  fluid,  and  it  is  then  almost 
without  odour  or  flavour,  like  water. 

The  colour  of  the  urine  of  persons  in  health  is  usually  of  a  pale 
amber  colour,  becoming  slightly  turbid  towards  the  centre,  seven  or 
eight  hours  after  having  been  passed,  and  shortly  depositing  a  sedi- 
ment,  that  rises  up  in  the  form  of  a  cone  from  the  centre  of  the  fluid. 
This  deposition,  which  at  first  is  in  small  quantity,  increases  until 
putrefaction  renders  the  whole  of  the  urine  turbid.   The  colour  of 
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urine  varies.  It  becomes  almost  colourless  if  much  drink  has  been 
swallowed ;  red  after  long  fasting,  the  use  of  water-cresses,  beet,  sorrel, 
and  madder ;  it  is  tinged  blackish  by  chalybeates ;  yellow  by  saffron, 
turmeric,  and  rhubarb  :  the  astringent  principle  of  galls  and  other 
substances  containing  tannin  is  detected  in  the  urine  by  this  fluid 
assuming  a  bluish  or  greenish  tint  on  any  of  the  salts  of  iron  being 
added  to  it.  • 

The  odour  of  healthy  urine  is  somewhat  aromatic,  without  acidity, 
ammoniacal  smell,  or  fetid  taint,  and  resembles  in  a  great  degree  the 
odour  of  the  perspiration  of  a  healthy  man.  The  urine  of  persons 
affected  with  stone  in  the  bladder  often  acquires  a  highly  offensive 
odour,  and  the  urine  of  diabetic  patients  has  usually  a  sweet  wheyey 
smell.  Certain  substances  when  eaten,  or  even  when  respired,  impart 
a  peculiar  odour  to  the  urine.  Garlic  and  other  strong-sinelling  sub- 
stances impart  their  peculiar  odour  to  the  urine,  and  the  odorous 
principles  of  asparagus,  cauliflowers,  fennel,  juniper  berries,  valerian, 
castor,  balsam  of  Peru,  copaiba,  cubebs,  and  many  other  substances, 
likewise  pass  through  the  blood  into  the  urine. 

Healthy  urine  almost  always  gives  an  acid  reaction;  it  becomes 
ammoniacal  only  by  a  prolonged  exposure  to  the  atmosphere,  for  it 
remains  perfectly  unchanged  if  kopt  in  a  vessel  well  stopped.  Its 
ammoniacal  transformation  is  owing  to  the  spontaneous  decomposition 
cf  the  urea.  It  appears  that  this  conversion  may  even  take  place  in 
the  kidneys  under  the  influence  of  disease,  especially  in  putrid  and 
other  adynamic  fevers  :  then  the  urine  is  alkaline  as  it  passes  from 
the  bladder,  and  proportionally  60  as  it  contains  less  urea. 

In  health  the  quantity  of  urine  passed  in  24  hours  is  subject  to 
variation  from  temperature,  the  diet,  and  exercise  of  tho  individual, 
as  well  as  other  circumstances,  and  it  is  therefore  impossible  to  fix  a 
standard  applicable  to  every  case.  Haller  estimated  the  quantity 
voided  in  24  hours  to  be  as  high  as  49  ounces ;  Rye  considered 
40  ounces  an  average  quantity  in  the  same  time ;  whilst  Dr.  Prout 
says  that,  if  we  consider  that  the  quantity  varies  in  this  country  from 
30  ouuees  in  the  summer  to  40  ounces  in  the  winter,  we  should 
probably  be  very  near  the  truth  as  regards  a  person  in  good  health, 
and  who  does  not  drink  more  than  nature  requires.  Lehmann  gives 
54  ounces  as  an  average  occuring  in  the  case  of  nine  healthy  young 
men  on  whom  he  experimented. 

The  specific  gravity  of  healthy  urine  varies  in  different  individuals 
from  1-010  to  1  030.  The  late  Dr.  James  Crawford  Gregory  found 
the  mean  specific  gravity  of  urine  in  50  apparently  healthy  subjects 
in  Edinburgh,  during  the  months  of  September,  October,  and 
November,  at  2  o'clock  in  the  day,  to  be  1-02246.  Dr.  Prout  con- 
siders the  average  specific  gravity  to  range  from  1*015  in  the  winter 
to  1  "025  in  the  summer.  The  -specific  gravity  is  liable  however  to  change 
according  to  circumstances.  According  to  Vogel  it  is  greatest  after 
the  principal  meal,  dinner.   It  is  least  when  liquids  are  being  drunk. 

The  following  table  was  constructed  by  Dr.  Henry  for  ascertaining, 
without  the  trouble  of  evaporation,  the  quantity  of  solid  extract 
contained  in  the  pint  (16  ounces)  of  urine  of  different  specific  gravities 
from  1020  to  1-050  :— 


Specific  Gravity 

Solid  Extract  in  a 

Solid  Extract  in  a 

at  60°  F. 

w int-  pint,  in  grains. 

wine  pint,  in  ounces. 

oz. 

drs. 

grs. 

1-020 

382-4 

0 

6 

1 

2 

1-021 

401-6 

0 

6 

2 

1 

1-022 

420-8 

0 

7 

0 

0 

1-023 

440-0 

0 

7 

1 

0 

1-024 

459-2 

0 

7 

1 

19 

1-025 

478-4 

0 

7 

2 

18 

1-02C 

497-6 

1 

0 

0 

17 

1-027 

516-8 

1 

0 

1 

16 

1-028 

536-0 

1 

0 

2 

16 

1-029 

555-2 

1 

1 

0 

15 

1-030 

574-4 

1 

1 

1 

14 

1-031 

593-6 

1 

1 

2 

13 

1  032 

612-8 

1 

2 

0 

12 

1  033 

632-0 

1 

2 

1 

12 

1-034 

651-2 

1 

2 

2 

11 

1-035 

670-4 

1 

3 

0 

10 

1-036 

689-6 

1 

3 

1 

9 

1-037 

708-8 

1 

3 

2 

8 

1-03S 

723  0 

1 

4 

0 

8 

1-039 

747-2 

1 

4 

1 

7 

1-040 

76G-4 

1 

4 

2 

6 

1-041 

785-6 

1 

5 

0 

5 

1-042 

804-8 

1 

S 

1 

4 

1-043 

824  0 

1 

5 

2 

3 

1-044 

843-2 

1 

6 

0 

HU< 

1-045 

8G2-4 

1 

6 

1 

2 

1-046 

881-6 

1 

6 

2 

1 

1-04" 

900-8 

1 

7 

0 

0 

1-048 

920-0 

1 

7 

1 

0 

1049 

939-2 

1 

7 

1 

19 

1-050 

B58-4 

1 

7 

2 

18 

In  order  to  ascertain  the  quantity  of  solid  matter  in  16  fluid  ounces 
of  urine  of  a  given  specific  gravity,  it  is  only  necessary  to  refer  to 


the  above  table.    The  following  table  gives  the  composition  of  the 

urine  as  given  by  various  chemists  : — 
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In  addition  to  these  matters,  which  constantly  exist  in  healthy 
urine,  this  fluid  occasionally  contains  the  following  substances : — 

10.  Albumen;  fibrin;  red  particles. 

11.  Various  acids,  colouring-matters,  &c,  formed  from  or  accom 
pauying  the  lithic  acid ;  nitric  acid. 

12.  Xauthic  oxide. 

13.  Cystic  oxide. 

14.  Sugar;  oxalic  acid  ;  oxalate  of  lime ;  carbonic  acid. 

15.  Hippuric  acid ;  benzine  acid. 

16.  Kiestine. 

17.  Biliary  matter. 

18.  Fat  and  chylous  matter. 

19.  Spermatozoa. 

20.  Foreign  matters. 

We  shall  proceed  to  notice  most  of  those  substances  separately 
which  are  found  in  healthy  urine. 

Water  is  the  basis  of  all  animal  fluids,  and  forms  a  very  large  pro- 
portion of  urine.  Sometimes  an  increase  of  the  watery  portion  takes 
place,  -whilst  the  other  principles  remain  the  same,  or  become 
diminished.  Iu  this  state  of  the  urine,  the  urea  and  the  salts  bear  to 
each  other  nearly  their  ordinary  proportion,  but  are  considerably 
deficient  in  their  absolute  quantity.  Sometimes  the  increased  flow 
of  urine  involves  an  increased  proportion  of  a  natural  ingredient,  as 
of  urea,  or  of  unnatural  ingredients,  as  of  albumen  or  sugar.  On  the 
other  hand,  the  proportion  of  water  is  not  unfrequently  diminished 
below  the  natural  standard,  as  in  various  forms  of  urinary  suppres- 
sions ;  and  sometimes,  when  tho  cause  of  this  suppression  is  me- 
chanical, the  urine  is  simply  diminished  in  quantity,  while  its  compo- 
sition remains  the  same.  At  other  times  the  suppression  is  connected 
with  deranged  action  of  the  kidneys,  and  while  the  proportion  of 
water  is  diminished,  the  other  ingredients  are  relatively  much 
increased,  as  in  various  forms  of  gravel  and  calculus.  Drinking  water 
and  liquids  containing  water  increases  the  quantity  in  the  urine. 
Becker  says  that  drinking  pure  water  increases  the  quantity  of  solid 
matters  carried  off  by  the  kidneys,  but  that  tea,  coffee,  beers,  and 
wines,  though  containing  an  equal  quantity  of  water,  diminish  the 
quantity  of  solid  matters  excreted  by  the  urine. 

Urea  is  the  principal  solid  element  of  the  urine  of  Mammalia.  It  I 
may  be  obtained  in  several  ways.  Liebig  recommends  the  urine  to 
be  evaporated  at  200°  to  a  thin  syrup,  then  adding  an  equal 
volume  of  colourless  nitric  acid  (specific  gravity  1*35) :  nitrate  of  urea 
is  thus  obtained,  while  the  colouring  matter  is  destroyed  with  brisk 
effervescence.  The  nitrate  of  urea  which  is  formed  is  dissolved  in 
water,  re-crystallised,  and  neutralised  by  potash  or  baryta.  The  whole 
is  then  to  be  gently  evaporated  to  dryness  after  separating  as  much 
nitrate  of  potash  or  baryta  as  possible,  and  the  dry  mass  digested  in 
alcohol,  which  dissolves  only  the  urea,  and  by  spontaneous  evapora- 
tion yields  it  in  large  transparent  prismatic  crystals.  Urea  has  been 
artificially  obtained  from  cyanate  of  ammonia  by  Wohler.  It  forms 
4 -sided  prisms,  resembling  nitre  in  appearance.  It  is  soluble  in  both 
alcohol  and  water.  When  heated  it  melts,  gives  off  ammonia,  and 
finally  solidifies,  being  in  a  great  measure  converted  into  cyanic  acid  and 
ammonia.  It  readily  unites  with  nitric,  oxalic,  and  acetic  acids.  By 
the  addition  of  nitric  acid  to  urine,  crystals  of  nitrate  of  urea  may  be 
detected  under  the  microscope.  Urea  is  composed  of  the  four  organic 
elements,  carbon,  hydrogen,  oxygen,  and  nitrogen,  according  to  the 
formula,  C2,  N„,  H4,  02.  These  elements  arranged  thus,  Cj  N  O, 
H  O,  N  H3,  form  cyanate  of  ammonia.  When  urine  is  left  in  contact 
with  the  mucus  usually  suspended  in  it,  the  mucus  begins  to  decom- 
pose, and  excites  in  the  urea  such  a  reaction  with  the  elements  of 
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water,  as  to  convert  the  urea  into  carbonate  of  ammonia.  This  is  the 
r  i  .in  why  urine  speedily  becomes  alkaline,  though  acid  when  voided. 
If  the  urine  iH  filtered  from  the  iuucub  as  Boon  as  passed,  it  remains 
for  a  long  time  unchanged. 

Tlie  ultimate  sourco  of  urea  in  tho  urine  is  undoubtedly  the 
metamorphosis  of  tho  muscular  and  nervous  tissues  of  the  body.  It 
litis  been  found,  that  in  proportion  to  the  muscular  oxercise  taken,  is 
the  urea  increased  in  the  urine.  Urea  is  also  found  in  greater  quan- 
tities iu  tho  urine  of  children,  in  whom  tho  vital  processes  are  more 
active  than  in  tho  urine  of  adults.  A  question  h:is  arisen,  as  to 
whether  urea  is  formed  by  tho  secreting  energies  of  tho  kidney,  or  is 
merely  separated  from  the  blood  by  this  organ.  Tho  fact  of  urea 
having  been  detected  in  the  blood  by  Strahl,  Lohmann,  and  others, 
would  lead  us  to  the  conclusion  that  the  latter  is  the  fact.  Another 
question  then  occurs,  as  to  whothor  the  urea  in  tho  blood  is  the 
result  of  the  immediato  metamorphosis  of  tho  tissues,  or  is  formed  by 
the  intervention  of  other  compounds.  It  appears  that  urine  is  easily 
formed  from  creatin,  a  substance  that  is  the  result  of  tho  decompo- 
sition of  flesh,  and  it  is  not  improbable  that  creatin  is  the  source  of 
urea  iu  the  blood.  Although  it  has  been  generally  supposed  from  the 
effect  of  arresting  the  function  of  the  kidney  that  urea  in  the  blood  is 
a  deadly  poison,  recent  experiments  have  shown  that  a  considerable 
quantity  of  urea  may  be  injected  into  the  blood  without  the  destruction 
of  life.  It  is  probable  that  urea  destroys  life  by  becoming  converted 
in  the  blood  into  carbonate  of  ammonia. 

The  quantity  of  urea  secreted  depends,  as  stated  above,  on  age  and 
muscular  exertion,  but  these  are  not  the  only  conditions  which  affect 
the  quantity  of  urea  in  the  urine.  The  quality  of  the  food  has  an 
especial  influence  on  this  substance.  Bischoff  found,  in  a  course  of 
experiments  on  dogs,  that  one  dog  when  taking  4000  grammes  of  beef 
discharged  190  grammes  of  urea  daily,  and  when  living  on  500 
grammes  of  potatoes  and  250  grammes  of  fat  excreted  not  more  than 
from  6  to  8  grammes.  Siegmund  also,  in  a  series  of  experiments 
performed  on  rabbits,  found  that  the  quantity  of  urea  gradually 
diminishes  with  the  quantity  of  the  food. 

Uric  Acid  invariably  exists  in  healthy  urine,  and  can  be  easily 
precipitated  by  the  addition  of  any  acid.  As  the  production  of  this 
acid  in  the  system  is  intimately  connected  with  the  nature  of  the 
food  and  the  powers  of  digestion,  deposits  of  this  acid,  as  might  be 
expected,  arc  of  frequent  occurrence.  This  acid  is  either  deposited  in 
the  form  of  powder  (or,  as  it  is  usually  called,  amorphous  sediment), 
or  in  the  form  of  crystals  and  large  concretions.  The  amorphous 
sediment  varies  extremely  in  its  colour,  from  snow-white  to  fawn 
colour  or  reddish-brown,  occasionally  assuming  a  series  of  beautiful 
tints,  varying  from  the  most  delicate  pink  to  the  brightest  carmine, 
or  very  nearly  to  the  deepest  crimson.  These  varieties  of  colour 
depend  on  the  greater  or  less  proportion  of  the  colouring-matter  of 
urine,  and  a  peculiar  principle  (phosphate  of  ammonia)  developed  in 
the  kidneys.  In  this  form  the  uric  acid  is  usually  in  combination 
with  ammonia.  Healthy  urine  contains  urate  of  ammonia  to  the 
amount  of  about  l-800th  part,  and  the  salt  requires  about  480  times 
its  weight  of  cold  water  to  dissolve  it.  We  see  therefore  that  if  by 
any  derangement  in  the  digestive  organs  the  quantity  of  urate  of 
ammonia  should  be  increased  in  the  urine,  a  portion  of  it  would  of 
necessity  be  thrown  down,  as  the  urine  would  not  be  sufficient  to  hold 
the  whole  of  it  in  solution.  Urine  containing  this  amorphous  deposit 
varies  in  colour  according  to  its  sediment.  It  is  always  acid,  and 
usually  of  high  specific  gravity,  and  is  rendered  transparent  by  the 
application  of  heat,  unless  the  urine  be  albuminous  or  contain  mucus. 

When  a  deposit  of  urate  of  ammonia  is  examined  under  the 
microscope,  it  is  found  to  be  made  up  of  a  series  of  amorphous 
granules,  presenting  no  approach  to  a  crystalline  arrangement,  unless, 
as  very  frequently  occurs,  free  uric  acid  be  present.  On  gently  warm- 
ing the  drop  of  urine  submitted  to  examination  the  deposit  vanishes, 
and  then  any  crystals  of  uric  acid. 

Uric  Acid  is  often  deposited  in  a  crystalline  form,  and  is  found  most 
generally  of  a  yellow,  orange-red,  or  brick-dust  colour  never  however 
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presenting  the  beautiful  carmine  tints  occasionally  possessed  by  urate 
of  ammonia.  It  is  sometimes  met  with  isolated  and  unmixed  with 
any  amorphous  deposits,  but  more  generally  is  found  in  company  with 
the  urate  of  ammonia.  On  being  allowed  to  subside  two  distinct 
la}«rs  are  formed,  the  lowest  consisting  of  uric  acid,  often  iu  crystals 
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sufficiently  largo  to  be  distinguished  by  the  unassisted  eye ;  and  above 
this  a  dense  stratum  of  amorphous  urate.  Under  tho  microscope  uric 
acid  presents  a  number  of  formH,  but  tho  rhomboid  of  a  tolerably 
distinct  lozenge-shape  is  the  most  frequent  form.  Several  secondary 
forms,  probably  depending  on  a  variable  portion  of  colouring-matter 
being  present,  frequently  occur  ;  among  these  are  tho  table,  tho 
flattened  cylinder,  sharply  serrated  lozenges,  and  stella  formed  by  tho 
cohering  of  elongated  rhombs. 

Uric  Acid  appears  to  be  formed  in  the  system  under  the  same  cir- 
cumstances as  urea;  but  its  formation  in  tho  blood  seems  to  be 
anterior  to  the  urea.  Uric  acid  appears  to  be  converted  into  urea  by 
the  process  of  oxidation,  hence  its  development  is  increased  by 
sedentary  pursuits,  and  arrested  by  active  exercise.  Tho  acidity  of 
urine  does  not  depend  so  much  on  uric  acid  as  on  acid  phosphate  of 
soda,  which  is  formed  by  some  acid  uniting  with  the  soda  of  the 
phosphate  and  converting  it  into  a  superphosphate.  The  formula  of 
Uric  Acid  is  C10,  N4>  H4,  00. 

Although  lactic  acid  is  said  to  bo  present  in  human  urine,  it  does 
not  appear  that  it  occurs  in  healthy  human  urine ;  it  is  very  soon 
developed  in  the  urine  when  the  oxidation  in  the  blood  is  to  any 
extent  impeded.  Hence  it  is  found  when  fever  is  present,  and  in  those 
disturbances  of  the  respiratory  and  digestive  organs  which  lead  to  a 
deficient  oxidation  of  the  blood. 

The  extractive  matters  of  the  urine  referred  to  in  the  analyses  con- 
sist of  substances  of  which  our  knowledge  is  daily  increasing.  Thus, 
creatin  and  creatinin  are  found  in  normal  urine,  although  their 
quantify  and  relations  have  not  been  well  made  out.  We  may  also 
refer  to  tin'-!  head  hippuric  acid.  It  is  well  known  that  when  animals 
take  food  containing  benzoic  acid,  that  their  urine  contains  hippuric 
acid.  Particular  kinds  of  diet  favour  the  development  of  hippuric 
acid  at  the  expense  of  uric  acid,  whilst  a  mixed  diet  is  unfavourable 
to  the  development  of  hippuric  acid.  Formic  acid  may  be  also  men- 
tioned here  as  a  substance  recently  detected  in  healthy  urine,  and 
probably  included  in  extractive  matters. 

The  colouring  matters  of  the  urine  are  not  specially  named  in 
chemical  analyses.  That  some  one  substance,  accordingly  as  it  abounds 
or  is  absent,  produces  the  various  shades  of  yellow,  red,  and  brown 
observed  in  urine,  is  not  improbable.  Vogel,  who  has  devoted  much 
attention  to  this  subject,  is  of  opinion  that  the  urine-pigment  is  formed 
from  the  hcomatin  of  the  blood,  and  is  produced  by  a  decomposition 
of  the  blood-corpuscles.  On  this  ground  he  regards  the  amount  of 
pigment  in  the  urine  as  an  index  to  the  amount  of  disintegration  of 
the  blood-cells  in  a  given  time. 

Mucus  always  exists  in  healthy  urine  in  minute  quantities,  and  the 
following  are  the  appearances  which  it  assumes  : — After  the  urine  has 
stood  for  some  time  in  a  tall  glass  vessel,  the  lower  strata  of  the  fluid 
will  be  found  to  have  lost  their  transparency,  and  an  exceedingly  light 
nebulous-looking  substance  will  be  found  floating  in  the  vessel.  If 
collected  in  a  filter,  mucus,  when  moist,  is  always  more  or  less  trans- 
parent ;  and  when  dried,  it  has  a  shining  appearance.  Mucus  is  not 
coagulated  by  boiling,  which  distinguishes  it  from  albumen  ;  it  is  in 
great  part  soluble  in  the  acetic  and  nitric  acids,  but  not  in  the  sul- 
phuric acid ;  it  is  also  soluble  in  caustic  potass.  Under  the  microscope 
it  presents  cells  larger  than  those  of  the  blood,  and  delicately  granu- 
lated on  their  surface.  With  these  will  be  found,  in  the  transparent 
liquid,  a  number  of  minute  granular  points. 

Sulphuric  Acid  and  Sulphates. — These  are  formed  by  the  oxidation 
of  the  sulphur  of  the  protein-compounds ;  and  it  has  been  shown 
by  Dr.  Bence  Jones,  that  they  are  abundant  in  proportion  to  the 
destruction  of  the  tissues  and  the  oxidation  of  the  sulphur. 

Phosphoric  Acid  and  Phosphates. — These  appear  to  be  derived  as 
the  sulphates  from  the  disintegration  of  the  tissues  containing  phos- 
phorus, which  is  more  especially  the  case  with  the  nervous.  The 
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phosphates  of  the  alkalies  are  found  to  be  increased  in  diseases  in 
which  the  activity  of  the  nervous  system  is  increased.  The  phosphates 
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of  lime  and  magnesia  are  naturally  found  in  the  urine,  arising  from 
tie  disintegration  of  the  osseous  tissue.  Their  deposit  so  as  to  form 
calculi  depends  on  the  absence  of  the  acid  phosphate  of  soda  in  which 
they  are  soluble,  and  not  to  their  redundance  in  the  system.  During 
the  deposit  of  the  amtnoniaco-magnesian  phosphate,  tho  urine  is  some- 
times neutral,  often  acid,  and  never  alkaline,  unless  the  deposited 
phosphate  is  really  a  secondary  result.  On  exposing  to  heat  urine  or 
this  kind,  the  triple  salt  is  deposited,  the  precipitation  often  being 
attended  with  an  evident  evolution  of  carbonic  acid.  Dr.  Bird  has 
figured  two  distinct  forms  of  triple  phosphate,  each  containing  a 
different  proportion  of  ammonia,  and  readily  distinguishable  by  the 
shape  of  their  crystals.  The  first  appears  under  the  microscope  of  a 
weak  magnifying  power  as  a  series  of  beautifully-defined  transparent 
crystals,  being  either  prisms  or  some  modifications  of  them.  The 
second  forms  elegant  stellar  crystals,  or  thin  crystalline  laminae, 
resembling  foliage. 

Where  this  salt  exists  in  combination  with  phosphate  of  lime, 
forming  the  well-known  fusible  compound,  the  characters  of  the 
urine  scarcely  differ  from  those  met  with  in  simply  phosphatic  secre- 
tion. 

Chloride  of  Sodium. — This  substance  seems  to  result  from  tho  kind 
of  food  rather  than  the  disintegration  of  the  tissues,  and  thus  it  is 
found  varying  iu  quantity  according  to  the  nature  of  the  food. 

Soda,  Potash,  Ammonia. — The  two  fixed  alkalies  exist  in  the  urine 
in  combination  with  tho  sulphuric,  phosphoric,  muriatic,  and  lactic 
acids  ;  whilst  ammonia  is  found  in  combination  only  with  the  hydro- 
chloric, phosphoric,  and  uric  acids. 

Lime. — If  to  urine,  deprived  by  filtration  of  its  vesical  mucus,  an 
excess  of  caustic  ammonia  be  added,  a  very  bulky  precipitate  is 
thrown  down.  This  precipitate  (besides  a  minute  quantity  of  ammonio- 
phosphate  of  magnesia)  contains  the  lime  in  union  with  phosphoric 
acid. 

Magnesia,  like  lime,  in  combination  with  phosphoric  acid,  is  one  of 
tho  constituents  of  bone  earth;  but  it  forms  a  very  small  part.  It  is 
also  a  principal  ingredient  of  certain  urinary  calculi,  into  two  species 
of  which  it  enters. 

Silica,  or  Silicic  Acid,  is  reckoned  by  Berzelius  amongst  the  constitu- 
ents of  healthy  urine,  and  it  has  been  occasionally  detected  in  urinary 
.•alculi. 

For  an  account  of  the  products  only  occasionally  found  in  the  urine, 
see  the  article  Urine,  Pathology  op,  in  Arts  and  Sc.  Div. 

On  examining  the  sediment  of  urine  under  the  microscope,  a 
number  of  substances  presenting  definite  forms  will  be  seen.  The 
mucus-corpuscles  have  been  referred  to  above,  but  there  are  other 
morphological  elements  which  probably  supply  the  chemist  with  tho 
quantity  of  matter  placed  under  the  head  of  extractive  matters  and 
mucus.    These  are  as  follows  : — 

1.  The  pavement-epithelium  of  the  urinary  passages  and  bladder, 
cells  of  which  are  never  wholly  absent. 

2.  Tube-like  or  cylindrical  bodies.  These  are  casts  of  the  tubes  in 
the  kidneys,  and  are  frequently  found  in  largo  quantities  in  diseased 
conditions  of  the  organs. 

3.  Spermatozoa,  which  are  often  found  in  normal  urine,  arising 
from  natural  causes. 

4.  Filamentous  Fungi  are  developed  in  urine  after  it  has  been  kept 
some  time,  and  arises  under  the  same  circumstances  as  the  various 
forms  of  ferment  Fungus. 

5.  Infusoria,  especially  those  called  Vibrio,  are  found  present  in 
decomposing  urine. 

The  foreign  substances  which  are  accidentally  found  in  the  urine  are 
referred  to  in  the  article  Microscope,  Uses  of  the. 

(Bowman,  Medical  Chemistry ;  Beale,  Tlie  Microscope  in  its  Applica- 
tions to  Chemical  Medicine;  Gregory,  Handbook  of  Inorganic  Chemistry; 
Bence  Jones,  On  Animal  Chemistry  in  its  Application  to  Stomach  and 
Renal  Diseases ;  G.  E.  Day,  Contributions  to  Urology ;  British  and 
Foreign  Medico  Chirurgical  Review,  July,  1855.) 

UROMASTIX.  [Draconina.] 

U'RSID^E.  Under  the  article  Bear  will  be  found  a  full  account 
of  the  ppecies  of  the  genus  Ursus.  This  is  a  genus  placed  in  the  last 
edition  of  the  'Systema  Naturae'  that  underwent  the  revision  of 
Linnaeus,  between  Mustela  and  Didelphis,  and  includes  the  following 
species — arctos,  melcs,  lotor,  and  luscus  :  in  other  words,  it  consists  of 
the  True  Bears,  the  Badger,  the  Eaccoon,  and  the  Wolverene  or 
Glutton. 

We  shall  here  give  an  account  of  the  other  genera  of  Ursidce,  and 
illustrations  of  the  organisation  of  the  genus  Ursus  (Linn.) : — 

The  cylindrical  bones  of  bears  come  nearer  to  those  of  man  than 
the  same  bones  in  any  other  quadruped :  the  femur  especially, 
although  there  is  but  a  slight  depression  for  the  ligamentum  teres,  is 
closely  approximated  to  the  same  bone  in  the  human  skeleton ;  and 
hence  the  faculty  possessed  by  the  bear  of  rearing  itself  on  its  hind- 
legs  and  dancing.  The  caudal  vertebra;  in  every  well-preserved 
skeleton — those  in  the  Museum  of  the  College  of  Surgeons  for  instance 
— extend  beyond  the  pelvis. 

Dental  Formula  : — Incisors,  -  ;  Canines,  *    .  ;  Molars,         =  42. 

6  1 — 1  7  —  7 


Skeleton  of  Folar  Bear  {Ursus  arctos,  Thalarclos  maritimus). 


Procyon  (Storr.),  the  Raccoons,  have  the  three  last  molars  with 
blunt  tubercles  on  their  crowns.  Muzzle  pointed.  Ears  small.  Tail 
very  long  and  hairy.  No  anal  follicles.  Six  ventral  mammae.  Feet 
pentadactyle  :  claws  sharp  ;  the  entire  sole  of  the  foot  applied  to  the 
ground,  when  the  animal  is  stationary  only ;  in  progression  the  heel  is 
raised. 


Raccoon  [Procyon  lotor ;  Ursui  lotr  r,  .Linn.).    (E.  T.  Bennett.) 
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P.  lolor  (Ursus  lotor,  Linn.),  is  the  Eaton  of  the  French;  Raccoon 
('Coon  in  clipped  language)  of  the  Anglo-Americans ;  Mapach,  Yllama- 
ton,  Maxile,  and  Cioatlamacazque  of  the  Mexicans;  and  Raccoon  Bear 
of  Pennant. 

The  head  is  round,  with  a  narrow  tapering  nose  projecting  beyond 
the  mouth,  black  at  the  end,  and  flexible  :  the  lips  black.  Eyes 
moderately  large  and  round,  with  a  circular  pupil.  Elliptical  ears 
low,  but  erect,  with  rounded  tips,  dirty  white.  Whiskers  strong. 
Short-haired  muzzle,  dirty  white,  the  colour  extending  round  the 
cheek  and  over  the  eyes.  A  dark  brown  mark  across  the  eyes  and 
cheek,  and  another  between  the  eyes,  extending  from  the  forehead. 
Back  grizzled.  Belly  paler  than  the  back.  Tail  bushy,  not  unlike  a 
fox's  brush,  dirty  white,  annulated  with  dark  rings.  Length  of  head 
end  body,  2  feet ;  of  tail  (vertebrae)  9h  inches. 

It  is  a  native  of  the  North  of  America.  Several  specimens  are  to 
be  seen  in  the  Gardens  of  the  Zoological  Society,  Regent's  Park. 

MeUivora  (Storr.). — General  characters  corresponding  with  those  of 
Guto.    [Gulo.]    Feet  pentadactyle. 

Dental  Formula :— Incisors,       Canines,  -IlL;  Molars,  tzif=32. 

6'  1—1  '  4-4 


Ratel  [MtlHvOra  Capensis), 


Teeth  of  Ratel.    (F.  Cuvier.) 


In  some  points  this  genus  approximates  to  the  Hy»nas :  in  others,  to 
the  Polecats,  Zorillas,  and  Martins. 

M.  Capensis. — This  appears  to  be  the  Yiverra  Capensis  of  Schreber, 
Gulo  Capensis  of  Destnarest,  MeUivora  Capensis  of  F.  Cuvier,  Viverra 
mellivora  and  Ursus  mellivorus  of  Blumeubach,  Taxus  mellivorus  of 
Tiedemann,  Meles  mellivora  of  Thuuberg,  Stinkbinksen  of  Kolbe  (?), 
Ratel  of  Sparrmann,  Fizzler  Weesel  and  Ratel  of  Pennant,  Honey 
Weesel  of  Shaw,  Honig  Fretcr  of  the  Dutch  Cape  Colonists,  and 
Blaireau  Puant  of  La  Caille. 

The  head  is  rather  smooth,  but  stiff  and  wiry.  Body  above  from 
the  top  of  the  head  to  the  root  of  the  tail  dull  ash-gray,  whitest 
towards  the  head.  Muzzle,  space  round  the  eyes  and  ears,  limbs,  all 
the  under  parts,  and  rest  of  the  tail,  black.  Claws  on  the  fore-feet 
long,  the  middle  three  longest,  the  internal  claw  placed  much  morj 
backward  than  the  rest.  Bulk  about  that  of  a  Badger.  Total  length 
three  feet,  the  tail  about  a  sixth  of  the  length.  Height  about  10  or 
12  inches. 

The  hide  of  this  quadruped  is  so  tough  and  loose,  that,  according 
to  Sparrmanu,  if  anybody  catches  hold  of  it  by  the  back  part  of  the 
neck,  it  is  able  to  turn  round,  so  to  speak,  in  its  skin,  and  bite  the 
offending  arm.  The  claws  of  the  fore  feet  are  longest,  and  well  formed 
for  grubbing.  The  bees,  according  to  the  description  of  the  author 
last  quoted,  who  drew  his  information  from  the  Hottentots,  furnish 
the  principal  means  of  subsistence  to  the  Ratel.  These  insects,  in  that 
part  of  South  Africa  where  the  Ratel  is  found,  usually  inhabit  the 
deserted  lairs  and  burrows  of  the  Ethiopian  Boar,  the  Porcupine,  &c, 
and,  according  to  the  accounts  given,  the  Ratel,  which  preys  in  the 
evening,  ascends  to  the  highest  parts  of  the  deserts  to  look  out,  and  will 
then  raise  its  paw  before  its  eyes  to  prevent  their  being  dazzled  by 
the  sun.  Here  he  watches  and  listens  for  the  Honey-Guide  Cuckoo 
[Indicatorin2e],  which  serves  both  the  Hottentot  aud  quadruped  as 
a  conductor  to  the  bees'  store,  or  for  the  flight  of  the  bees  themselvts. 
If  the  beast  have  luck  to  trace  the  guide  or  the  insect  it  follows,  and 
if  the  nest  be  on  the  ground  or  near  it,  he  undermines  it  with  his 
natural  digging  instruments,  and  secures  the  contents.  If  the  nest  be 
in  the  tree,  the  Ratel,  which  cannot  climb,  gnaws  the  trunk  in  its 
unavailing  rage,  leaving  marks  which  the  Hottentot  well  knows  as 
indicative  of  the  treasure  above. 

Mr.  Bennett  well  observes  that  the  dentition  of  the  Ratel  is  much 
at  variance  with  the  diet  above  attributed  to  him,  and  that  the  accu- 
racy of  these  accounts  may  be  doubted.  "  It  requires,"  says  he,  °  the 
most  positive  evidence  to  convince  us  that  an  animal,  the  number  and 
disposition  of  whose  teeth  correspond  more  closely  with  those  of  the 
cats  than  any  other  quadruped  with  which  we  are  acquainted,  aud 
exhibit  a  carnivorous  character  scarcely,  if  at  all,  inferior  to  that 
which  is  evidenced  by  the  same  organs  in  the  hyamas,  should  subsist 
entirely,  as  from  these  accounts  we  are  left  to  believe,  upon  the  petty 
rapine  of  a  hive  of  bees  and  the  honied  produce  of  then-  comb.  Still, 
there  exist  such  decisive  marks  of  a  diminished  capacity  for  preyinj 
on  animal  food,  in  the  thickset  and  clumsy  form  of  its  body,  the  short- 
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ness  of  its  limbs,  its  partially  plantigrade  walk,  the  structure  of  its 
muzzle,  and  even  in  the  form  of  the  teeth,  themselves,  as  to  induce  us 
to  pause  before  we  determine  to  reject  the  popular  testimony  as 
unworthy  of  credit,  although  we  must  regard  it  as  doubtful  on  some 
particular  points,  and  insufficient  and  imperfect  on  the  whole." 

It  inhabits  the  Cape  of  Good  Hope. 

Meles  (Brisson),  the  Badger,  has  the  following — 
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Teeth  of  Badger. 


[Bear;  Badger;  Panda;  Ictides;  Gulo;  VivEBEiDiE.] 
URSUS.    [Bear;  Ursidjs.] 

URTI'CA  (from  'uro'),  a  genus  of  Plants  known  under  the  common 
name  of  Nettle.  Nettle  is  the  same  word  as  the  Anglo-Saxon  '  netel,' 
or  '  nsedl,'  a  needle,  which  is  applied  to  these  plants  on  account  of 
their  possessing  small  bristles  or  prickles  which  have  a  stinging  pro- 
perty. This  genus  is  the  type  of  the  natural  order  Urticaceve.  The 
flowers  are  either  monoecious  or  dioecious.  The  staminiferous  flowers 
have  a  single  perianth  of  4  leaves,  containing  the  rudiment  of  a 
pistil.  The  pistilliferous  flowers  have  a  single  perianth  of  2  leaves ;  a 
6essile  stigma,  and  a  dry  fruit  containing  a  single  seed.  Most  of  the 
species  are  herbaceous  plants  or  under-shrubs,  and  are  found  in  Europe, 
Asia,  and  America.  Three  of  the  species,  of  which  there  are  about  40, 
are  British. 

U.  piluifera,  the  Roman  Nettle,  has  opposite  ovate  serrated 
leaves,  with  transverse  nerves,  and  the  pistilliferous  flowers  pedun- 
culated, and  arranged  in  globose  spikes.  This  plant  is  found  in 
England,  under  walls  and  amongst  rubbish,  principally  near  the  sea, 
in  the  counties  of  Norfolk  and  Suffolk.  It  has  also  been  found  in  the 
south  of  Ireland.    This  is  the  most  virulent  of  our  native  nettles. 

U.  dioica,  the  Great  Nettle,  has  ovate-acuminate  leaves,  cordate  at 
the  base :  the  flowers  are  dioecious  in  clusters,  much  branched,  and 
the  clusters  in  pairs.  This  is  a  very  common  plant  throughout 
Europe,  in  waste  places,  under  walls  and  hedge-banks.  The  tops  of 
this  plant,  when  young  in  spriDg,  are  sometimes  eaten  as  a  potherb, 
especially  among  the  humbler  classes  in  Scotland. 

U.  wens,  Small  or  Garden-Nettle,  has  opposite  elliptical  leaves  with 
about  5  nearly  parallel  ribs,  with  nearly  simple  clusters  of  flowers. 

V.  isnacissima,  like  some  of  the  other  nettles,  as  well  as  the  hop  and 
the  hemp,  belonging  to  the  same  natural  family,  abounds  in  ligneous 
fibre,  which  may  be  converted  into  very  strong  cordage.  This  is  the 
Caloee  of  Marsden,  Rami  of  the  Malays,  a  native  of  Sumatra,  also  of 
Rungpore,  where  it  is  called  Kunkamis,  and  which  Dr.  Roxburgh 
found  one  of  the  strongest  of  all  the  vegetable  fibres  which  he  sub- 
jected to  experiment. 

The  woody  fibres  of  other  species  of  Urtica  are  employed  in  making 
linen.  The  U.  (Boehmeria)  nivea  yields  a  remarkably  fine  fibre,  with 
which  delicate  fabrics  are  made  in  India. 

URTICA'CE^E,  Nettles,  or  Nettleworts,  a  natural  order  of  Plants. 
The  plants  belonging  to  this  order  are  trees,  shrubs,  and  herbs, 
yielding  in  some  instances  a  milky  juice.    The  leaves  are  alternate, 


and  usually  covered  with  asperities  or  with  hairs  furnished  with  a 
stinging  secretion ;  the  stipules  are  membranaceous,  and  are  deciduous 
or  convolute  in  vernation.  The  flowers  are  monoecious  or  dioecious, 
either  scattered  or  collected  together  in  catkins  or  in  close  heads.  The 
calyx  is  membranous,  lobed,  or  persistent.  The  stamens  are  definite 
in  number,  not  united,  and  inserted  into  the  calyx  opposite  its  lobes ; 
the  anthers  during  aestivation  are  curved  inwards,  but  are  turned  back- 
wards with  elasticity  after  bursting.  The  ovary  is  superior,  containing 
a  solitary  erect  or  suspended  ovule  with  a  simple  stigma.  The  fruit 
is  either  a  simple  indehiscent  nut,  surrounded  by  a  membranous  or 
fleshy  calyx,  as  in  Boehmeria  (Jg.l);  or  it  is  a  fleshy  receptacle,  either 


Fig.  1. 


d  c  at 

Boehmeria  cordata. 

a,  branch,  with  flowers ;  6,  single  flower  ;  c,  collection  of  fruits  j  d,  section 
of  fruit,  lying  in  which  is  seen  the  seed  and  embryo. 

covered  by  numerous  nuts  lying  among  the  persistent  fleshy  calyces, 
as  in  Dorsteina,  or  the  nuts  are  inclosed  in  the  cavity  of  the  receptacle, 
as  in  the  Common  Fig  {fig.  2) ;  or  it  may  consist  of  a  single  nut  covered 

Kg.  2. 


Common  Fig  (Ficus  Carica.) 
a,  branch,  with  leaves  and  figs ;  b,  section  of  a  fig,  showing  the  flowers 
inclosed  within  the  fleshy  receptacle  ;  c,  male  flowers  separated ;  d,  section  of 
ovary ;  e,  section  of  seed,  showing  curved  embryo. 
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by  a  succulent  involucre.  The  ombryo  is  straight,  curved,  or  spiral, 
sometimes  without  albumon ;  the  cotyledons  are  Hut,  and  the  radicle 
points  to  the  hilum. 

The  order,  as  thus  defined,  includes  several  groups  of  plants  which 
are  frequently  separated,  as  the  A rtocarpcce  of  Robert  Brown,  tho 
Batidece  of  Martius,  and  tho  Moreve  of  Endlieher. 

This  order  brings  together  plants  growing  all  over  tho  world,  posses- 
sing vory  different  properties,  and  yielding  very  various  and  useful 
products.  The  Stinging  Nettles  [Urtica]  form  the  type  of  the  order. 
To  it  belongs  also  the  deadly  Upas.  [Antiaris.  ]  The  wholesome 
Fig,  the  celebrated  Banyan,  and  species  yielding  deadly  poisons  belong 
to  the  genus  Ficus.  [Ficus.]  Tho  Bitter  Hop  [Humulus],  the  Acid 
Mulberry  [Mobus],  and  the  Narcotic  Hemp  [Cannabis],  and  famous 
Cow-Tree  [Cow-Tree],  all  belong  here.  The  sap  of  many  of  the 
species,  especially  thoso  belonging  to  the  division  Artocarpew  is  milky. 
[Artooarpaceje  ;  Morace^:  ;  Artooarpus  ;  Boshmeria  ;  Dorstenia.] 

URUS.    [Bison;  Bovidjb.] 

U'SNEA,  a  genus  of  Plants  belonging  to  tho  natural  order  of 
Lichens.  The  Usnea  plicata,  in  common  with  tho  Roccella  tinctoria 
and  other  Lichens,  is  used  as  a  dye. 

UTRICULA'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Lentibulariacece.    It  has  the  calyx  with  two  equal  leaves,  a  personato 
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spurred  corolla,  a  2-lipped  stigma,  a  globoso  capsule  of  one  cell,  and 
Bovoral  siieds  fixod  to  a  central  receptacle.  There  arc  only  thr<:<) 
species,  U.  intermedia,  U.  vulgaris,  and  U.  minor.  Tliey  aro  all 
inhabitants  of  Great  Britain.  Tho  metamorphosed  leaves  attached 
to  tho  roots  of  all  tho  species  are  furnished  with  little  bladders,  wliieh, 
when  the  plant  is  growing  at  tho  bottom  of  a  ditch  or  pond,  are  filled 
with  water. 

UTIU'CULUS,  in  Botany,  a  form  of  Fruit.  [Fruit.] 
UVAR1A.    [Sec  Supplement.] 
U'VULA.  [Palate.] 

UWAROWITE,  Chromium  Qarnet,  a  Mineral  occurring  crystallised 
in  Rhombic  Dodecahedrons.  Colour  emerald  green.  Hardness  7'5. 
Lustre  vitreous.  Nearly  transparent.  Specific  gravity  3'41.  Itisfouud 
at  Bessersk,  in  tho  Ural  Mountains.    Its  analysis  by  Komonen  gives — • 

Silica  37-11 

Alumina  5'88 

Oxide  of  Chromium  22  54 

Protoxide  of  Iron  2*44 

Limo  30-34 

Magnesia  1*10 

Water  101 

 100-42 


"yACCINA'CE^E,  Cranberries,  a  natural  order  of  Exogenous  Plants. 

The  species  of  this  order  are  shrubby  plants,  with  round  irregu- 
larly angled  stems  and  branches ;  simple  entire  alternate  coriaceous 
leaves,  with  a  solitary  or  racemose  inflorescence.  The  calyx  is  superior 
and  entire,  or  with  4,  5,  or  6  lobes,  sometimes  deciduous.  The  corolla  is 
monopetalous,  aud  its  lobes  correspond  to  those  of  the  calyx,  and  arc 
alternate  with  them.  The  stamens  are  free,  and  are  generally  double 
the  number  of  the  lobes  of  the  calyx,  and  are  inserted  into  an  epigy- 
nous  disc  ;  the  anthers  are  terminal,  2-celled,  bursting  by  pores,  and 
furnished  with  two  horns.  The  ovary  is  inferior,  surmounted  by  the 
epigyuous  disc,  4-5-celled,  with  one  or  many  seeds  in  each  cell ;  the 
style  and  stigma  are  both  simple.  The  seeds  are  very  small,  with  a 
straight  embryo  in  the  midst  of  a  fleshy  albumen ;  the  cotyledons  are 
very  short,  and  the  radicle  is  long.  This  order  is  made  by  many 
botanists  a  section  of  Ericacea.  It  differs  from  Ericacem  in  possessing 
an  inferior  ovary  and  a  succulent  fruit.  It  was  placed  by  Richard  in 
Escalloniacece,  but  it  differs  from  this  order  in  being  monopetalous, 
and  its  anthers  bursting  by  pores. 


4  1  3 

Common  Bilberry  [Vaccinium  Myrtillus). 
\,  branch,  with  fruit ;  2,  stamen,  showing  horned  and  porous  anthers;  3, 
Maniens  seated  on  disc  ;  4,  section  of  fruit ;  5,  seed  with  embryo. 

The  plants  of  this  order  are  not  common  in  Europe,  but  they  are 
abundant  in  North  America,  extending  to  very  high  northern  lati- 
tudes, and  are  not  uncommon  on  high  land  in  the  Sandwich  Islands. 
[Ericaceae;  Vaccinium.] 

VACCl'NIUM,  a  genus  of  Plants,  the  type  of  the  natural  order 


V 

Vaccinacea.  This  genus  consists  of  shrubby  plant?  with  alternate 
membraneous  leaves,  often  beset  with  resinous  dots,  and  are  either 
permanent  or  deciduous.  The  flowers  are  seated  on  pedicels,  and  are 
either  solitary  or  arranged  in  Bimple  racemes,  generally  drooping, 
without  any  odour,  and  tinted  with  various  shades  of  red  or  pink. 
The  calyx  is  4-5-toothed ;  the  corolla  urceolate  or  campanulate,  more 
or  less  deeply  4-5-cleft,  with  the  limb  reflexed  ;  the  stamens  are  8  or 
10,  not  attached  to  the  corolla,  with  2-horned  anthers  dehiscing  at  the 
summits,  and  sometimes  furnished  at  the  back  with  two  spreading 
spurs  or  bristles ;  the  style  is  longer  than  the  stamens,  and  the  stigma 
obtuse ;  the  fruit  is  a  berry,  globose,  depressed  at  the  top,  4-  or 
5-celled,  many-seeded,  of  a  black  purple,  bluish,  or  red  colour,  generally 
eatable,  though  not  always  pleasant  or  wholesome  in  an  uncooked 
state.  The  genus  consists  of  about  50  species,  which  are  known  by  the 
common  names  of  Bilberries,  AVhortleberries,  Bleaberries,  &c. 

V.  Myrtillus,  the  Common  Bilberry  or  Bleaberry,  has  solitary 
pedicels,  1-flowered,  the  leaves  are  serrated,  ovate,  smooth,  the  stem 
is  acutely  angular,  and  the  calyx  hardly  divided.  It  is  a  small  shrub 
about  a  foot  high,  and  is  a  native  of  heaths,  stony  moors,  and  moun- 
tain-woods throughout  Europe.  It  is  abundant  in  Great  Britain.  In 
the  north  of  England  and  Scotland  the  berries  are  gathered  aud  used 
for  making  tarts ;  in  Devonshire  and  in  Poland  they  are  eaten  with 
clotted  cream. 

V.  uliginosum,  Great  Bilberry,  or  Bo;:  Whortleberry,  has  1-flowered 
peduncles,  with  obovate,  entire,  veined,  and  deciduous  leaves,  with 
rounded  stems.  Like  the  last  it  is  a  small  shrub,  and  attains  a  height 
of  two  feet.  It  is  a  native  of  Great  Britain,  and  is  found  in  mountainous 
bogs  in  Cumberland  and  Westmorland,  but  is  more  frequent  in  the 
Highlands  of  Scotland,  being  found  neatly  on  the  summits  of  the 
highest  mountains.  Its  berries  are  very  similar  to  those  of  the  common 
whortleberry,  but  their  flavour  is  not  so  agreeable. 

V,  Yitis-idaa,  Red  Whortleberry,  or  Cowberry,  has  terminal  racemes 
of  drooping  campanulate  flowers,  with  evergreen  obovate  leaves,  dotted 
beneath,  and  their  margins  slightly  revolute,  and  nearly  entire.  It  is 
a  low  straggling  shrub,  with  leaves  resembling  those  of  the  Box,  aud 
pale  flesh-coloured  flowers.  It  is  a  native  of  dry  places  on  heaths, 
mountains,  and  in  woods,  throughout  Europe.  It  is  plentiful  in  the 
north  of  England,  Westmorland,  Derbyshire,  and  Wales.  This  plant 
is  the  badge  of  the  clan  Macleod.  The  berries  have  a  red  colour,  ami 
possess  aeid  and  astringent  properties.    They  are  hardly  eatable  raw. 

V.  stamineum,  the  Green-Wooded  American  Whortleberry;  Y.  corym- 
bosum,  the  Naked  Flowering  Whortleberry  ;  and  V.  frondosum,  the 
Blunt-Leaved  Whortleberry,  or  Blue  Tangles,  are  American  species. 

V.  Arctostaphylos,  Oriental  Bearberry,  or  Bear's-Grape  Whortle- 
berry, is  a  native  of  the  coast  of  the  Black  Sea,  where  it  was 
originally  gathered  by  Tournefort,  who  was  of  opinion  that  it  was  the 
'ApKTo<rT<i<pv\os,  or  Bear's-Grape  of  Galen. 

VACHELLIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Leguminosce. 

V.  Farnesiana,  a  native  of  the  East  and  West  Indies,  exudes  from 
its  bark  a  considerable  quantity  of  gum.    The  flowers  when  distilled 
yield  a  delicious  perfume. 
VAGI'NULUS.  [Limax] 
VALERIAN.  [Valeriana.] 
VALERIAN,  GREEK.  [Polexiomtm.] 

VALERIA'NA,  a  genus  of  Plants,  the  type  of  the  natural  order 
Yalenanacea.  The  species  of  this  genus  are  herbs  or  undershrubs. 
with  very  variable  leaves,  and  mostly  reddish-white  corymbose  flowers. 
The  limb  of  the  calyx  is  involute  during  flowering,  but  it  at  last 
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unfolds  itself  in  the  form  of  a  feathery  pappus,  which  is  seated  on  the 
inferior  ovary  ,  the  corolla  is  infundibuliform,  gibbous  at  the  base, 
and  5-cleft ;  the  stamens  are  3,  and  the  fruit  is  indehiseeut,  1-celled, 
and  1-seeded.  This  genus  presents  many  diversities  of  form,  although 
its  species  are  obviously  closely  related. 

V.  officinalis,  the  Officinal  or  Great  Wild  Valerian,  is  a  smooth  erect 
plant,  with  furrowed  stems,  with  all  the  leaves  pinnated,  the  leaflets 
being  serrated  and  lanceolate,  in  7  or  8  pairs,  with  an  odd  one;  the 
inflorescence  is  at  first  a  corymb,  but  by  growth  becomes  a  panicle ; 
the  fruit  is  glabrous.  This  plant  is  a  native  of  Europe,  and  by  the 
sides  of  rivers  and  in  ditches  and  moist  woods  is  abundant  in  Great 
Britain.  This  plant  was  introduced  into  medicine,  and  admitted  into 
the  Pharmacopoeia,  on  account  of  its  being  supposed  to  be  the  Phu  (<i>oD 
of  Dioscorides).  The  V.  Phu  of  Linnseus  was  afterwards  supposed  to 
be  the  genuine  Phu,  but  Dr.  Sibthorp  discovered  another  species  of 
Valerian  in  Greece,  which  Smith  has  named  V.  Dioscoridis,  and  which 
is  probably  the  plant  of  Dioscorides.  The  root  has  a  very  strong 
smell,  which  is  dependent  on  a  volatile  oil.  It  is  very  attractive  to 
cats,  and  also  to  rats,  and  is  employed  by  rat-catchers  to  decoy  rats. 
It  is  much  employed  also  in  medicine  at  the  present  day.  [Valerian, 
in  Arts  and  Sc.  Div.] 

V.  rubra,  the  Red  Valerian,  is  often  referred  to  the  genus  Ccntran- 
thus.  [Centranthus.] 

V.  dioica,  the  Small  Marsh  Valerian,  is  a  glabrous  erect  plant,  with 
a  striated  stem  ;  the  radical  leaves  ovate,  undivided  ;  those  of  the  stem 
pinnatifid,  with  linear  oblong  leaflets  ;  the  stamens  and  pistils  are  on 
separate  flowers  in  different  plants,  the  corymbs  of  staminiferous 
flowers  are  loose,  those  of  pistilliferous  flowers  are  contracted ;  the 
lobes  of  the  stigma  are  almost  united ;  the  fruit  is  smooth.  This 
plant  is  a  deciduous  herbaceous  perennial,  very  common  in  moist 
meadows,  by  the  sides  of  rivers,  and  in  ditches,  throughout  Europe. 
It  is  abundant  in  some  parts  of  Great  Britain. 


Valeriana  dioica. 

1,  cutting,  with  pistilliferous  flowers;  2,  ditto,  with  staminiferous  flowers; 
3,  section  of  pistilliferous  flower  with  fertile  cell ;  4,  section  of  staminiferous 
flower  ;  5,  section  of  sterile  cell ;  6,  fruit  with  permanent  feathery  calyx. 

V.  Dioscoridis,  the  ancient  Grecian  Valerian,  was  first  described  by 
Smith,  in  the  '  Flora  Graeca,'  Dr.  Sibthorp  having  discovered  it  near 
the  river  Limyrus  in  Lycia.  Professor  Edward  Forbes,  in  his  travels 
in  Lycia,  met  with  this  plant  in  great  abundance  over  a  large  district. 

V.  Phu,  the  Garden  Valerian,  is  an  erect  glabrous  plant  with  square 
smooth  stems ;  the  root-leaves  entire,  oblong  or  elliptic ;  those  of  the 
stem  pinnatifid,  with  oblong  lobes ;  the  corymbs  panicled ;  lobes  of  the 
stigma  3  ;  fruit  smooth,  except  in  two  hairy  lines.  This  plant  is  a  native 
of  Europe,  in  Belgium,  France,  Switzerland,  Silesia,  &c.  [Centranthus.] 

VALERIANA'CEiE,  Valerian  Worts,  a  natural  order  of  Exogenous 
Plants,  belonging  to  Lindley's  Aggregose  group  of  Monopetalous  Exo- 
gens.  The  order  is  composed  of  annual  or  perennial  herbs  or  under- 
ehrubs  with  opposite  exstipulate  leaves.  All  the  perennial  species 
have  roots  more  or  less  strongly  scented;  the  annual  are  mostly 
inodorous.  The  flowers  are  either  corymbose,  panicled,  or  in  heads, 
sometimes  changing  from  one  form  into  the  other ;  the  calyx  is  supe- 
rior, the  limb  either  membranous  or  forming  a  feathery  pappus ;  the 
corolla  is  tubular,  3-6-lobed,  regular  or  irregular,  and  sometimes 
spurred  at  the  base ;  the  stamens  vary  in  number  from  1  to  5,  and  are 
inserted  into  the  tube  of  the  corolla  alternately  with  its  lobes ;  the 


ovary  is  inferior  and  1-celled,  with  sometimes  2  imperfect  and  aborted 
cells ;  the  ovule  is  solitary  aud  pendulous,  the  style  simple,  and  from 
1  to  3  stigmas ;  the  embryo  is  straight  and  without  albumen,  with  a 
superior  radicle.  These  plants  are  most  nearly  allied  to  Dipsacece, 
from  which  they  are  distinguished  by  their  looser  inflorescence,  sensible 
properties,  want  of  albumen,  and  the  absence  of  an  involucellum. 
They  are  more  remotely  related  to  Rubiacecs.  They  are  natives  of 
temperate  climates  or  elevated  positions  in  both  the  Old  and  New 
World.  They  are  more  abundaut  in  the  north  of  Asia,  Europe,  and 
South  America,  than  in  Africa  or  North  America.  [Valeriana  ; 
Valerianella  ;  Smkenard  ;  Nardostachys.] 

VALERIANELLA,  a  genus  of  Plants  belonging  to  the  natural 
order  Valerianacece.  This  name  is  a  diminutive  of  Valeriana,  but  was 
rejected  by  Smith,  Hooker,  and  others,  as  not  being  in  accordance 
with  the  Linnsean  laws  of  nomenclature ;  and  accordingly  they  have 
described  its  species  under  the  Adansonian  genus  Fedia.  De  Candolle, 
Lindley,  aud  other  systematic  botanists  however  still  retain  Valerian- 
ella, and  confine  the  genus  Fedia  to  a  single  species,  tho  F.  cornucopia:. 

Valerianella  consists  of  annual  herbs,  with  oblong  or  linear 
undivided  toothed  or  pinnatifid  leaves,  and  small  white  solitary  or 
corymbose  flowers.  The  limb  of  the  calyx  is  toothed  and  permanent; 
corolla  regular,  5-lobed ;  stamens  3 ;  stigma  nearly  entire  or  trifid  ; 
fruit  3-celled,  membranous,  indehiscent.  It  includes  about  25  species. 
Their  distinctions  are  not  easily  made  out,  on  account  of  the  variable 
character  of  the  different  parts  of  the  plant.  De  Candolle  has  divided 
them  into  four  sub-genera,  depending  on  differences  existing  between 
the  structure  of  the  fruit,  which  is  sometimes  2-celled  and  sometimes 
3-celled  ;  but  only  one  of  the  cells  ever  contains  tho  seed.  Varieties  in 
the  structure  and  form  of  the  fertile  and  sterile  cells  are  the  foundation 
of  De  Candolle's  sub-genera.  Koch,  in  his  '  Flora  Germanica,'  divides 
the  German  and  Swiss  species,  which  are  only  eight  in  number,  into  four 
sections,  depending  principally  on  the  structure  of  the  calyx.  Four  of 
the  species  are  British,  belonging  to  three  of  De  Candolle's  sub-genera. 

V.  olitoria,  Common  Corn-Salad,  or  Lamb's  Lettuce,  has  globose, 
compressed,  inflated,  glabrous,  oblique,  2-lobed  fruit ;  the  limb  of  tho 
calyx  almost  wanting ;  the  two  sterile  cells  of  the  fruit  in  one  pro- 
duced by  an  incomplete  dissepiment;  the  flowers  capitate;  leaves 
linear,  and  angles  of  stem  scabrous.  This  plant  is  an  annual,  from 
four  inches  to  a  foot  high.  It  is  a  native  of  Europe,  in  corn-fields  and 
cultivated  ground,  and  is  found  abundantly  in  Buch  situations,  espe- 
cially in  a  light  soil  in  Great  Britain.  In  France  and  Germany  it  is 
much  eaten  as  a  salad,  and  is  frequently  cultivated  for  that  purpose 
in  this  country. 

The  other  British  species  of  the  genus  are — V,  denlata,  Smooth 
Narrow-Fruited  Corn-Salad ;  V.  mixta,  Sharp  Rough-Fruited  Coin- 
Salad  ;  V.  criocarpa,  Blunt  Rough-Fruited  Corn-Salad.  All  the  species 
are  innocuous,  and  may  be  eaten  as  salads. 

VALLA'RIS,  a  genus  of  Plants  belonging  to  the  natural  order 
Apocynacece.  The  species  consist  of  a  few  twining  shrubs,  which  are 
found  in  China,  the  Indian  Islands,  and  the  plains  of  India.  Of  these 
V.  Peryulana,  called  Echites  hircosa  by  Roxburgh,  and  common  in  the 
Indian  Peninsula  and  Archipelago,  is  remarkable  for  its  offensive  goat- 
like smell ;  while  V.  dichotoma,  indigenous  in  the  North- Western  Pro- 
vinces, is  remarkable  for  its  agreeable  odour.  Its  leaves  are  employed 
there  as  poultices. 

VALLEY,  LILY  OF  THE,  a  common  name  for  the  Convallaria 
majalis.  This  plant  is  too  well  known  to  need  description.  The 
genus  Convallaria  has  a  bell-shaped  6-partcd  deciduous  perianth ;  a  3- 
celled  2-ovalled  ovary  ;  a  blunt  trigonous  stigma  ;  berry  with  1-seeded 
cells ;  flowers  jointed  to  the  pedicel. 

C.  majalis,  the  Lily  of  the  Valley,  is  about  a  foot  high,  with  two 
ovate-lanceolate  radical  leaves.  The  flowers  are  racemose,  nodding, 
pure  white,  globose,  bell-shaped,  and  fragrant. 

VALLISNE'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Hydrocharacecs.  The  species  of  this  genus  are  all  water-plants.  They 
are  dicecious  :  the  male  flowers  are  seated  on  a  spadix  ;  the  corolla  is 
monopetalous  with  three  segments.  The  female  flowers  are  included 
singly  in  a  spathe,  and  are  seated  upon  a  spiral  peduncle  ;  the  calyx 
is  composed  of  a  single  leaf ;  the  corolla  is  polypetalous ;  the  capsules 
are  1-celled,  many-seeded ;  the  seeds  parietal.  Several  species  of 
Vallisneria  have  been  recorded  as  growing  in  Europe,  Australia,  and 
America.  The  economy  of  these  plants  is  exceedingly  interesting  iu 
a  physiological  point  of  view.  They  are  plants  growing  at  the  bottom 
of  the  water,  and  yet  the  male  and  female  flowers  are  separated,  and 
the  mode  by  which  they  are  brought  together  affords  a  singular 
instance  of  adaptation.  These  plants  generally  grow  iu  running  waters, 
and  thus  render  the  difficulty  of  the  contact  of  their  flowers  greater. 
This  is  effected  by  the  elongated  peduncles  of  the  pistilliferous  flowers 
reaching  the  surface  of  the  water  when  the  staminiferous  flowers  are 
floating  along.  The  V.  spiralis  is  found  in  Italy,  in  ditches  near 
Pisa,  and  in  the  Rhone.  There  are  two  Australian  species,  and  also 
an  American  and  East  Indian  species.  The  latter  is  the  Hydrillus  of 
Dr.  Hamilton,  and  is  used  in  Hindustan  under  the  name  of  Jangi,  for 
the  purpose  of  supplying  water  mechanically  to  sugar  during  the 
process  of  refining.    [Motions  of  Plants.] 

VALONIA.    [Quercus.]  . 

VALVATA.  [Paludinilve.] 

VALVE,  in  Botany,  is  a  term  applied  to  several  parts  of  plants. 
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Its  moRt  common  application  is  to  the  parts  of  dehiscent  fruitH,  these! 
parts  being  in  most  cases  the  representative  of  the  carpellary  leaf. 

VAMPIRE.  We  subjoin  a  cut  of  the  common  Vampire-Bat. 
[Cheiroptera.] 


Skeleton  of  Vampire.    (Dc  Blainvillc.) 
VAMPIRUS.  [CniiBorTERA.] 

VANA'DIUM,  a  metal  discovered  in  1830  by  Sefstrom,  and  named 
from  Vanadis,  a  Scandinavian  divinity;  it  has  since  been  found  by 
Professor  Johnston  :  the  former  obtained  it  from  the  iron  of  Taberg 
in  Sweden,  and  from  the  slag  of  the  ore  ;  the  latter  from  a  new  mine- 
ral occurring  at  Wanlock  Head,  which  he  found  to  be  Vanadiate  of 
Load.  The  metal  is  obtained  from  tho  native  Vanadiate  of  Lead. 
[Lead.] 

VANADURITE.  [Lead.] 

VANDA,  a  genus  of  Plants,  the  type  of  the  tribe  Vandtm,  of  the 
natural  order  Orchidaccce. 

VANDE'LLIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Scrophulariacew.  Tho  species  are  natives  of  warm  parts  of  the  world, 
such  ns  India,  Birma,  China,  and  Brazil,  forming  smooth  or  hairy 
herbs,  with  tetragonal  stems;  leaves  opposite,  usually  toothed. 

V.  diffusa,  a  native  of  Brazil,  thought  to  be  found  also  in  the 
peninsula  of  India.  It  is  the  Caaetaica  of  Pison,  and  described  by 
Dr.  Hancock  as  emetic,  and  its  decoction  as  useful  in  fevers  and  liver 
complaints.    It  is  called  Bitter-Blain  by  the  Dutch. 

VANELLUS.  [Charadriad-e] 

VANGA.  [LANIADiE.] 

VANGUE'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Rtibiacece.  The  species  are  few  in  number,  of  which  the  principal  are 
V.  cdtdis  of  Madagascar,  and  the  Indian  V.  spinosa.  Both  species 
form  small  trees  or  shrubs,  having  ovate  or  oblong  petiolate  leaves, 
with  lanceolate  stipules,  solitary  on  both  sides.  The  fruit  of  V.  edulis 
is  eaten  by  the  natives  of  Madagascar  and  of  Mauritius,  where  it 
has  been  introduced,  as  well  as  into  the  peniusula  of  India.  V.  spinosa, 
the  Mayna  of  the  natives  of  Bengal,  but  which  is  found  in  many  parts 
of  the  plains  of  India,  is  a  distinct  species,  though  united  to  the  above 
by  Sprengel  in  his  '  Syst.  Vegetabilium.'  It  is  said  to  be  also  found 
in  China.    The  fruit  is  eaten  by  the  natives  of  India. 

VANILLA,  a  genus  of  Plants,  the  type  of  Lindley's  natural  order 
Yanillacece.  The  name  is  derived  from  '  vaynilla,' a  diminutive  of 
'vayna.'which  in  Spanish  signifies  a  knife  or  scissor-case,  the  fruit  being 
long  and  cylindrical,  and  like  the  sheath  of  a  knife.  The  species  are 
generally  supposed  to  be  confined  to  Brazil,  Guyana,  and  the  West 
Indies,  but  several  have  been  described  by  Schiede  from  Mexico. 
Species  have  also  been  found  in  Pcnaug,  Singapore,  and  Java. 

The  species  of  this  genus  are  climbing  plants,  but  are  not  epi- 
phytic, as  many  of  the  Orchidaccce,  although  in  climbing  up  trees  they 
put  forth  roots  as  holdfasts,  which  are  capable  of  absorbing  nutri- 
ment for  the  plant  when  other  modes  of  supply  are  cut  off.  The 
le.ives  are  fleshy,  sub-cordate  at  the  base,  and  articulated  with  the 
stem;  the  stem  is  square,  and  frequently  climbs  to  a  height  of  20  or 
30  feet ;  the  flowers  are  fleshy  ;  the  perianthium  is  articulated  with 
the  ovarium,  and  frequently  caliculated  ;  the  sepals  and  petals  are 
nearly  equal,  conformed  and  free  at  the  base;  the  labellum  is  entire, 
connate  with  the  column,  concave  and  barbed  iu  the  middle ;  the 
column  is  elongated  and  apterous;  the  anthers  are  terminal  and 
opei  cular ;  the  pollen-masses  are  two,  bilobed  and  granulose  ;  the  fruit 
is  siliquiform,  fleshy,  and  dehiscing  at  the  side;  the  placenta),  from 
3-6,  covered  with  seeds ;  the  seeds  are  globose,  and  covered  with  a 
closely  adnate  testa. 

Lindley  enumerates  eight  species  as  belonging  to  this  genus,  two  of 
which  have  been  found  in  Asia  and  six  in  America.  The  fruits  of 
most  of  them  are  aromatic,  and  on  this  account  have  formed  a  consi- 
derable article  of  commerce  from  their  consumption  as  a  luxury. 

V.  aromatica,  Aromatic  Vanilla,  has  ovate-oblong  acuminate  sessile 
leaves ;  perianth  campanulate,  with  five  undulated  acuminated  lacinia? ; 
the  labellum  acuminate,  cucullate  at  the  base,  with  an  elevated  naked 
n.iddle  line.  This  species  is  the  Epidendruni  Vanilla  of  Linnrcus, 
and  is  a  native  of  Brazil,  and  was  supposed  at  one  time  to  yield  all  the 
vanilla  of  commerce.  Under  this  name  have  been  included  two  or 
three  species  of  Vanilla,  one  of  which  is  probably  the  only  species  that 
yields  vanilla.    The  vanilla  which  is  added  to  chocolate,  custards,  and 


varanid;e.  iisj 


many  kindo  of  confectionary,  to  give  them  a  pleasant  flavour,  in  tho 
produce  of  V.  aromatica.    [Vanim.a,  in  AitT3  and  Sc.  Div.] 


3  1 

Vanilla  aromatica. 

1,  branch  with  flowers;  2,  branch  with  fruit;  3,  section  of  fruit  stowing 
the  three  placental  and  indefinite  seeds. 

VANILLA'CE^E,  a  natural  order  of  Plants,  formerly  regarded  by 
Lindley  as  a  distinct  order,  but  now  embraced  in  the  sub-order 
Arcthuscce,  of  the  order  Orchidacem. 

VARA'NIDiE,  Varanians,  a  family  of  Lizards,  designated  by  Messrs. 
Duine'ril  and  Bibron  as  Platynote  or  Broad-Backed  Saurians,  and 
thus  characterised  by  them  : — Body  very  much  elongated,  rounded, 
and  without  a  dorsal  crest,  supported  on  strong  legs  and  feet,  with 
distinct  and  very  long  but  unequal  toe?.  Tail  slightly  compressed,  at 
least  twice  longer  than  the  trunk.  Skin  furnished  with  enchased 
scales,  which  are  tuberculous,  projecting,  rounded  upon  the  head  as 
well  as  upon  the  back  and  sides,  always  distributed  in  rings  or 
circular  bands,  parallel  under  the  belly  and  round  the  tail.  Tongue 
protractile,  fleshy,  similar  to  that  of  the  serpents,  that  is  to  say, 
capable  of  elongation  and  of  being  withdrawn  into  a  sheath,  narrow, 
and  flattened  at  the  base,  and  deeply  divided  and  separated  into  two 
points  which  can  be  divaricated  as  iu  the  Ophidians. 

Linnaeus  arranged  these  Saurians  under  the  great  geuu3  Lacerta. 
Daudiu  separated  the  larger  portion  of  the  species  under  the  generic 
appellation  of  Tupinambis. 

Dr.  J.  E.  Gray,  in  his  '  Synopsis'  (1S27),  arranged  under  his  family 
Varanidw  the  genera  Varanus  and  Dracwna  of  Merrem,  which  hs 
very  well  characterised.  No  such  family  as  the  Varanidce  appears  in 
Dr.  Gray's  Table,  published  in  the  British  Museum  Synopsis  (1842), 
and  the  British  Museum  Catalogue  (1815) ;  but  the  Monitoridce  (which 
are  the  first  family  of  the  Leptoglossce,  the  first  group  of  his  Sauria) 
consist  of  the  genera  Psammosaurus,  Monitor,  Polydadalus,  Empa- 
gmia,  and  Hydrosaurus.  [Monitored^;.] 

Next  to  the  Crocodilidce,  the  Varanidce  attain  the  greatest  size  of 
any  of  the  Saurians ;  indeed  Herodotus,  ^Eliau,  and  others  regarded 
them  as  terrestrial  crocodiles. 

The  VaranidcB  are  divisible  into  two  distinct  groups  :  the  eminently 
terrestrial  group,  whose  abode  is  far  from  the  waters,  in  desert  and 
sandy  places  ;  and  the  aquatic  group,  consisting  of  those  which  inhabit 
the  banks  of  rivers  and  lakes. 

The  first  have  the  tail  entirely  conical  and  nearly  rounded,  and  it 
would  appear  at  first  sight  to  be  useless,  if  not  in  the  animal's  way  : 
but  as  Nature  makes  nothing  in  vain,  Wagler's  notion  that  it  acts  as  a 
necessary  counterpoise  to  the  trunk  is  probably,  so  far  as  it  goes, 
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correct.  The  multitudinous  bones  which  form  the  tail  of  the  second 
are  very  well  developed,  particularly  in  their  transverse  processes,  and 
offer  strong  points  of  attachment  for  the  muscles  :  the  upper  and 
lower  apophyses  are  comparatively  greatly  increased.  Compressed 
throughout  its  entire  length,  this  tail  becomes  a  powerful  organ  of 
motion  when  the  animal  is  in  the  water,  particularly  as  it  is  often 
surmounted  with  a  crest  formed  by  one  or  two  rows  of  flattened  scales, 
a  fit  propelling  oar  for  the  body  rendered  buoyant  by  the  air  with 
which  the  lungs  are  filled. 

On  land  they  run  with  rapidity,  but  their  motion  is  always  serpen- 
tine, a  mode  of  progression  due  to  their  long  tail,  which  helps  to  push 
them  forward,  and  aids  them  in  their  leaps  upon  the  prey  which  they 
pursue. 

Their  food  consists  of  animal  matters,  and  especially  large  insects, 
such  as  Blattce,  locusts,  crickets,  and  beetles.  It  is  asserted  that  they 
hunt  after  the  eggs  of  birds  and  crocodiles,  and  that  chameleons,  small 
tortoises,  and  fish  have  been  found  in  their  stomachs.  M.  Lesche- 
nault  de  Latour  relates  that  they  unite  on  the  banks  of  rivers  and 
lakes  to  attack  quadrupeds  which  come  to  quench  their  thirst,  and 
that  he  has  seen  them  attack  a  young  stag  as  he  attempted  to  swim 
across  a  river,  in  order  to  drown  him.  He  even  declares  that  he  fouud 
the  thigh-bone  of  a  sheep  in  the  stomach  of  one  which  he  dissected. 

Such  are  the  animals  which  in  certain  parts  of  their  organisation 
come  nearest  to  the  great  extinct  Saurians  of  old.  If  the  habits 
ascribed  to  these  Varauians  bore  any  relation  to  those  of  the  great 
carnivorous  Saurians  now  swept  away  from  the  face  of  the  earth,  we 
should  have  in  those  annihilated  giants  no  bad  representatives  of  the 
dragons  of  our  wildest  legends. 

Geographical  Distribution. — The  family  of  Varanians,  as  modified 
by  Messrs.  Dumdril  and  Bibron,  exist  in  all  parts  of  the  world,  with 
the  exception  of  Europe. 

America  claims  one  only, — that  on  which  the  genus  Heloderma  is 
founded. 

In  Asia  there  are  four  Varani  properly  so  called  ;  three  in  Africa ; 
and  four  in  Oceania.  Of  these  four,  two  have  been  observed  in 
Australia,  one  in  the  isles  of  the  Papuan  Archipelago,  and  the  fourth 
in  the  Isle  of  Timor. 

Messrs.  Dumdril  and  Bibron  state  that  the  locality  of  one  species, 
Varanus  albogularis,  is  unknown,  but  Dr.  Smith  obtained  it  in  South 
Africa ;  it  thus  makes  a  fourth  African  species. 

The  species  of  the  genus  Varanus,  or  Ilaranus,  are  distinguished 
by  the  form  assumed  by  the  scales  upon  the  back. 


1,  Head  of  Varanus  nebulosus ;  2,  dorsal  scales  of  the  same  ;  3,  dorsal  scales 
ol*  Parayius  Ariloticus  ;  4,  dorsal  scales  of  Varanus  Picquotii. 

V.  albogularis  is  an  example  of  the  terrestrial  species.  It  is  the 
Twpinambis  gidaris  of  Daudin ;  Varamis  ornatus,  Merr. ;  Tupinambis 
albogularis,  Kuhl ;  Polydadalus  albogularis,  Wagl.,  and  Monitor  albo- 
gularis of  Gray.    It  is  a  native  of  Africa. 


Varanus  albogularis.  (Smith.) 


V.  Bellii  is  an  example  of  the  aquatic  species.  It  is  a  native  of 
Australia. 


Varanus  Bellii. 


Heloderma  horridum  is  another  aquatic  species.  It  is  a  native  of 
Mexico,  where  there  is  an  erroneous  but  general  belief  that  the  bite 
of  this  species  is  fatal. 


Head  of  Heloderma. 


Heloderma  horridum. 


VARA'NUS.  [Monitorid.e  ;  Varanid^e.] 
VARI,  Buffon's  name  for  the  Lemur  Macaco  of  Linnseus. 
VARIETIES,  in  Botany,  are  groups  of  individual  plants  subordinate 
to  species.  The  character  of  the  Species  is  found  in  its  capability  of 
reproducing  by  seed  a  plant  which  is  more  like  itself  than  it  is  like 
anything  else  ;  and  this  under  all  circumstances  in  which  the  offspring 
is  capablo  of  being  produced.    The  Variety  differs  from  the  Species  in 
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points  of  structure  winch  aro  doveloped  only  under  certain  circum- 
stances, and  which  are  not  essential  to  the  species.  This  may  bo  illus- 
trated  by  an  example — as,  for  instanco,  tho  common  apple  (Pyrua 
tnalua).  If  the  seeds  of  the  wild  apple,  or  any  of  the  cultivated  varieties 
of  apples,  are  sown  under  any  circumstances,  the  plants  that  spring 
from  these  seeds  will,  in  tho  great  mass  of  their  characters,  be  moro 
like  all  other  apple-trees  than  they  will  be  like  pear,  plum,  or  any 
other  trees.  This  then  illustrates  tho  idea  of  a  species.  If,  on  tho 
other  hand,  the  seeds  of  some  of  the  sorts  of  apples,  known  under  tho 
names  of  Golden  Pippin,  Nonpareil,  &c.,  be  sown  under  different  cir- 
cumstances from  that  in  which  the  plant  from  which  they  aro  taken 
was  grown,  the  plants  produced  will  differ  in  many  respects  from  their 
parent  in  the  characters  that  constitute  the  variety,  but  not  in  thoso 
of  the  species.  Tho  characters  on  which  tho  definition  of  a  species  is 
founded  ought  to  be  such  that  no  circumstances  can  alter  them,  whilst 
the  essence  of  a  variety  consists  in  its  having  characters  which  are 
alt  rod  and  produced  by  circumstances.  Buds  propagate  tho  character 
of  the  variety,  but  seeds  continue  tho  species. 

The  natural  varieties  of  plants  are  nothing  like  so  numerous  as  those 
v  hioh  arise  from  cultivation.  Almost  the  entire  object  in  view  in  the 
kitchen-  and  fruit-gardens  is  the  developing  of  some  property  in  plants 
which  they  do  not  exhibit  in  their  natural  state,  and  this  is  mostly 
attended  with  a  corresponding  chango  of  structure.  All  tho  varieties 
of  apples  are  produced  by  cultivation  from  the  common  crab  (Pyrua 
in  this) ;  all  the  pears  from  Pyrua  communis  ;  the  cherries  from  Primus 
Ceraaus;  peaches,  apricots,  nectarines,  from  Amygdalus  Pcraica  ;  and 
plums  from  the  Prunua  domcstica.  The  same  is  true  of  vegetables  : 
all  the  varieties  of  cabbages  are  produced  by  cultivation  from  the  same 
species  ;  so  also  with  turnips,  potatoes,  radishes,  &c.  This  is  also  the 
case  with  flowers  :  the  great  majority  of  tulips,  roses,  anemones, 
Ranunculi,  &.C.,  found  in  g.irdens,  aro  tho  result  of  changed  characters 
dependent  on  cultivation.  Although  many  of  the  varieties  of  fruits, 
.  vegetables,  and  flowers,  retain  the  same  names  for  a  great  length  of 
time,  there  is  nothing  permanent  in  their  characters  but  those  which 
belong  to  the  species. 

VARIOLA'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
of  Lichenea.  This  name  is  derived  from  '  variolas,'  because  the  apo- 
thecia  resemble  the  pustules  of  small-pox.  The  thallus  of  the  plants 
belonging  to  this  genus  is  crustaceous,  membranaceous,  adnate, 
'spreading,  uniform.  The  apothecium  is  a  suborbicular  scutelliform 
cup,  formed  of  the  thallus,  and  filled  with  a  powdery  or  flocculose 
substance  which  covers  an  immersed  waxy  disc  containing  imbedded 
thecaD.  Tho  species  aro  of  an  ash-gray  or  white  colour,  and  are  found 
on  the  back  of  the  trunks  of  various  trees,  on  rocks,  walls,  or  on  the 
ground.    About  13  species  are  found  in  Great  Britain. 

V.  faginea,  the  Bitter-zoned  Variolaria,  has  an  orbicular  crust,  sur- 
rounded by  a  zonate  border  of  various  colours ;  the  apothecia  are  very 
abundant,  convex,  with  an  obsolete  border,  and  filled  with  a  snowy 
white  powder.  This  is  one  of  the  species  included  in  the  Lichen 
fagineua  of  Linnaeus.  It  is  common  on  the  bark  of  trees,  especially 
of  old  beech-trees,  and  on  pales.  This  species  is  distinguished  from 
all  others  of  the  genus,  as  well  as  of  the  order,  by  its  intensely  bitter 
taste.  It  is  for  this  reason  that  Turner  and  Borrer  have  separated 
the  V,  discoida  from  this  species,  although  it  has  only  a  very  slight 
structural  dissimilarity ;  but  it  has  no  bitter  taste  at  all.  Braconnot 
found  that  the  V.  faginea,  as  well  as  several  other  crustaceous  lichens, 
contained  oxalic  acid.  The  quantity  yielded  by  100  parts  of  this 
plant  was  29-4  of  oxalic  acid,  combined  with  18  of  lime.  It  is  at  the 
present  time  employed  in  France,  on  a  very  extensive  scale,  for  the 
purpose  of  obtaining  oxalic  acid. 

V.  laclca,  Milky-White  Variolaria,  is  one  of  the  lichens  that  are 
oollected  for  the  purpose  of  being  used  in  dyeing. 

V.  globulifera,  Vesicle-Fruited  Variolaria,  is  found  only  rarely, 
growing  on  the  bark  of  old  oaks  and  beech-teees.  It  was  gathered 
by  Dr.  Sibthorp  in  Greece ;  and,  on  account  of  the  form  of  the 
reproductive  organs,  is  the  most  remarkable-looking  species  of  the 
genus. 

V.  vitiligo,  Leprous  Variolaria,  has  an  elliptical,  very  thin,  almost 
filmy,  whitish  crust,  with  very  numerous,  minute,  oblong,  confluent 
apothecia,  having  a  very  narrow  elevated  margin,  and  containing  a 
lead-coloured  powder.  This  is  one  of  the  most  common  species  of  the 
genus,  and  is  common  on  old  rails  and  gate-posts,  giving  them  the 
appearance  of  having  been  imperfectly  daubed  over  with  white  paint. 

VARNISH-TREE.  [Melanorrhea.] 

VARVICITE.  [Manganese.] 

VASCULAR  TISSUES.    [Tissues,  Vegetable.] 

VASCULARES,  in  Botany,  applied  to  the  two  principal  classes  of 
plants,  Exogens  and  Endogens,  on  account  of  their  highly-developed 
vascular  tissues,  in  opposition  to  the  class  of  Acrogens,  the  tissues  of 
v  hich  are  principally  cellular,  and  hence  they  are  called  Cellulares. 
[Kxogens;  Endogens;  Acrogens.] 

VATE'RIA,  a  genus  of  Plants  belonging  to  the  natural  order  Dipte- 
rocarpacece.  It  is  characterised  by  having  the  calyx  5-cleft ;  segments 
at  length  reflexed  ;  petals  5,  oval,  emargiuate,  twisted  in  the  bud  ; 
stamens  40  to  50,  short,  inserted  between  the  petals  and  the  base  of 
the  germ;  anthers  long,  linear;  capsule  3-valved,  1-celled,  and  1- 
sceded ;  cotyledons  stalked. 

The  species  are  two  in  number,  V.  Indica,  whieh  grows  all  along  the 
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Malabar  coast  and  in  Canara;  and  V.  lancewfolia,  whicli  is  common 
in  Silhet.  Both  species  form  largo  trees  witli  entire  smooth  coriaceous 
leaves,  and  terminal  panicles  of  white  flowers;  and  both  are  valuable 
not  only  as  timber-trees,  but  for  yielding  valuable,  almost  unique 
products.  V.  Indica  grows  to  tho  freight  of  about  GO  feet,  and  yields 
valuablo  timber,  whicli  is  much  employed  in  ship  building,  and  is  not 
liable  to  bo  attacked  by  tho  teredo.  When  tho  bark  in  wounded,  a 
pellucid,  fragrant,  acrid,  bitter,  resinous  fluid  exudes,  which  in  the 
rays  of  tho  sun  becomes  yellow  and  fragile  like  glass.  This  resin  is 
well  known  in  commerce,  and  is  usually  called  Copal  in  India,  but 
when  imported  into  England  receives  tho  name  of  Gum  Anime.  The 
fluid  resin  also  makes  a  good  varnish,  which  is  called  Pundum,  or 
Liquid  Copnl;  on  the  Malabar  coast  it  is  often  called  Piney  Varnish, 
and  the  tree  Piney  Varnish-Tree,  or  Piney  Mai  um.  Tho  dry  resin, 
boiled  with  moro  or  less  oil,  is  used  for  tho  purposes  of  tar  and  resin  ; 
it  is  also  employed  by  the  natives  instead  of  frankincense.  Besides 
these,  another  very  valuablo  product  is  yielded  by  this  tree,  and  that 
is  a  fatty  substance,  which  is  known  by  the  name  of  tho  Piney  Tallow, 
or  Vegetable  Tallow,  of  Canara.  This  is  obtained  by  boiling  tho 
seeds,  when  tho  fatty  substance  floats  to  the  surface,  and  on  cooling 
down  becomes  of  the  consistence  of  tallow.  In  colour  the  different 
specimens  vary  from  pale  yellow,  or  fawn,  to  perfect  white.  Its 
general  properties,  such  as  its  hardness,  colour,  combustibility,  and 
fusibility,  place  it  between  wax  and  tallow  ;  but  it  is  far  superior  to 
tho  latter,  having  no  disagreeable  smell,  either  when  burning  or  at 
common  temperatures. 

V.  lancccefolia  is  the  other  species,  which  was  described  by  Dr. 
Roxburgh  from  Silhet,  where  it  is  called  Moal.  Like  its  congener, 
this  also  exudes  a  clear  liquid  from  wounds,  &c,  in  the  bark,  which 
soon  hardens  into  an  amber-coloured  resin.  From  this  the  natives 
distil  a  dark-coloured  and  strong-smelling  resin  called  Chooa,  and 
Chova  and  Gond  by  the  Brahmins,  who  use  it  as  incense. 

VAUCHE'RIA,  a  genus  of  Plants  belonging  to  the  inarticulate 
Algw,  named  after  Professor  Vaucher  of  Geneva.  This  genus  belongs 
to  the  tribe  Siphonece,  and  was  formed  by  De  Candolle  from  Vaucher's 
genus  Ectospcrma.  The  fronds  or  filaments  are  aggregated,  tubular, 
continuous,  capillary,  and  coloured  by  an  internal  green  coloured 
mass.  The  fructification  consists  of  dark  green  homogeneous  vesicles, 
which  are  attached  to  the  filaments.  The  species  are  found  in  pools 
and  ditches  and  stagnant  waters,  on  damp  ground,  and  on  the  mud  of 
salt-water  rivers  and  in  the  sea. 

V.  dickotoma,  Large  Dichotomous  Vaucheria,  has  dichotomous 
filaments,  with  solitary  globose  sessile  vesicles.  This  is  one  of  the 
most  common  of  the  species,  and  is  found,  in  spring  and  autumn,  in 
pools  and  ditches  of  fresh  water,  and  Mr.  Berkeley  has  found  a  variety 
in  the  sea.  It  is  one  of  the  largest  of  this  genus,  its  filaments  being 
often  more  than  a  foot  long,  and  filling  up  the  ditches  on  account  of 
their  number. 

V.  Dillwynii,  Dillwyn's  Vaucheria,  has  branched  flexuose  filaments, 
with  globose  lateral  sessile  vesicles.  This  species  is  common  on  the 
ground  in  damp  situations,  forming  a  thin  intricate  fleece  of  a  green 
colour. 

V.  clavata,  Clubbed  Vaucheria,  has  Bhort  filaments  terminating  with 
a  vesicle,  which  contained  the  sporules.  This  species  does  not  appear 
to  be  an  inhabitant  of  Great  Britain.  It  inhabits  ditches  of  clear 
water,  and  is  interesting  on  account  of  the  observations  made  upon  it 
by  Unger.  Whilst  examining  this  plant,  he  found  that  the  vesicular 
summits  had  the  power  of  contraction,  and  that  by  this  process  they 
expelled  the  contained  sporules,  which  after  their  expulsion  ascended 
to  the  surface  of  the  water.  "  As  I  continued  my  observation,"  says 
Unger,  "  I  happened  to  look  at  the  surface  of  the  water,  and  was  no\ 
a  little  astonished  to  find  it  covered,  especially  towards  the  side  of  th« 
vase,  with  minute  globules,  unequal  both  iu  colour  and  size.  Many 
of  them  swam  freely  here  and  there,  moving  at  their  option  in  one 
way  or  another,  retiring  and  approaching  one  another,  gliding  round 
globules  that  were  motionless,  stopping  and  again  setting  themselves 
in  motion,  exactly  like  animated  beings.  Conjecturing  the  identity 
of  the  green  globules  that  possessed  motion  with  those  that  had  none, 
I  immediately  begau  to  examine  whence  these  infusory  animalcules 
derived  their  origin,  and  what  relation  they  bore  to  the  green  globule 
and  the  fructification  of  the  Conferva.  The  next  day  I  perceived  a 
great  number  of  globules  aggregated  around  the  bubbles  of  gas  disen- 
gaged from  the  Conferva,  and  floating  at  the  surface.  There  were 
some  of  them  of  a  dark  geeen  colour,  aud  either  round  or  elongated  ; 
others  more  transparent,  humid,  aud  with  one  or  two  appendages 
diverging  from  or  at  right  angles  with  each  other :  these  were  evi- 
dently plants  in  a  state  of  germination.  Other  globules  again  were 
oval,  very  dark  at  one  extremity,  and  almost  transparent  at  the  other; 
these  swam  about  freely.  Within  the  space  of  one  hour  I  succeeded 
in  tracing  not  only  the  diminution  of  vitality  and  death  of  the  Infu- 
soria, but  also  the  subsequent  development  of  the  dead  animals  into 
germinating  plants,  in  such  a  manner  as  to  establish  the  truth  of  the 
fact."  ('  Mag.  of  Nat.  Hist.,'  voL  i.)  There  are  9  species  of  the  genua 
Vaucheria  found  in  Great  Britain. 

VAUQUELINITE.    [Chromium;  Lead.] 

VEGETABLE  BUTTERS.    [Butters,  Vegetable.] 

VEGETABLE  IVORY.  [Phtielephas.] 

VEGETABLE  KINGDOM.    This  term  is  applied  collectively  to 
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the  various  forms  of  Plants,  as  the  terms  Animal  and  Mineral  King- 
doms are  applied  to  Animals  and  Minerals.  The  distinctions  which 
arc  supposed  to  limit  these  three  kingdoms  are  treated  of  in  the  article 
Animal  Kingdom.  We  shall  here  speak  of  the  uses,  general  features, 
and  distribution  of  Plants. 

The  Vegetable  Kingdom  performs  important  offices  in  the  economy 
of  creation.  It  stands  between  the  mineral  and  .animal  kingdoms, 
disposing  and  arranging  the  elements  of  the  first  in  order  to  fit  them 
for  the  purposes  of  the  last.  Each  of  the  three  kingdoms  of  nature 
is  composed  of  matter  as  its  basis ;  but  the  animal  kingdom  directly 
appropriates  no  portion  of  the  elements  of  the  inorganic  world  to  its 
uses,  but  derives  them  all  from  the  vegetable  kingdom.  The  researches 
of  chemists  show  that  the  proximate  principles  of  animal  bodies  arc 
identical  with  those  of  vegetables,  and  that  consequently,  as  these 
principles  do  not  exist  in  the  inorganic  kingdom,  they  must  have  been 
formed  in  plants.  Thus  we  must  regard  the  vegetable  kingdom  as  one 
vast  chemical  laboratory,  in  which  the  food  of  animals  is  being  pre- 
pared. Without  vegetables  animals  would  perish,  and  although  some 
animals  live  on  the  flesh  of  others,  yet  that  flesh  is  always  originally 
derived  from  the  vegetable  kingdom.  The  proximate  principles  of 
plants  are  not  numerous,  and  aro  composed  of  hydrogen,  oxygen, 
nitrogen,  and  carbon ;  those  containing  nitrogen  are  directly  appro- 
priated by  animals  to  the  formation  of  their  tissues,  whilst  those 
containing  no  nitrogen  are  either  consumed  in  generating  animal  heat 
or  deposited  in  the  form  of  fat.  When  animal  bodies  cease  to  exist, 
their  tissues  become  resolved  into  their  primitive  elements,  a  process 
which  is  constantly  going  on  in  animal  bodies  during  life.  These 
elements,  in  the  state  of  various  compounds,  are  carried  off  into  the 
atmosphere  when  gaseous;  or  assist  in  forming  the  soil  on  the  surface 
of  the  earth  when  solid.  The  principal  compounds  which  are  thus 
generated  are  carbonic  acid  and  ammonia;  and  if  accumulation  of 
these  gases  took  place  to  any  extent  in  the  atmosphere  the  conse- 
quences would  be  a  cessation  of  vitality  in  both  the  animal  and 
vegetable  kingdoms;  but  here  again  plants  perform  an  important 
office,  for  these  very  compounds  combined  with  water  are  the  prin- 
cipal sources  of  the  elements  which  plants  elaborate  into  so  many 
secretions  necessary  to  the  existence  of  animals.  There  is  thus  a 
relation  established  between  the  animal  and  vegetable  kingdoms,  of 
which  man  has  extensively  availed  himself  in  the  application  of 
manures  to  the  artificial  production  of  food.  In  this  relation  too  are 
involved  the  laws  of  the  production  of  plants  for  food  in  communities 
with  circumscribed  districts,  to  the  investigation  of  which  compara- 
tively little  attention  has  been  given. 

In  addition  to  supplying  food  and  purifying  the  atmosphere  for 
animals,  the  vegetable  kingdom  is  made  use  of  extensively  by  man. 
The  larger  forms  of  plants  are  used  for  the  building  of  houses  and 
ships,  the  construction  of  furniture,  and  a  thousand  implements 
ueci  ssary  in  the  arts  of  life.  The  various  secretions  of  plants,  their 
oils,  resins,  acids,  neutral  and  alkaline  principles,  all  exert  a  powerful 
agency  on  the  human  system,  and  are  employed  for  the  purpose  of 
controlling,  changing,  and  interrupting  the  diseased  actions  to  which 
man  is  subject.  Another  large  class  of  plants  furnishes  him  with 
luxuries,  as  tobacco,  tea,  coffee,  spices,  perfumes,  and  fruits  of  various 
kinds ;  and  to  these  must  be  added  fermented  liquors,  which  are  all 
produced  from  the  fermentation  of  the  saccharine  juices  of  plants. 
A  great  part  of  the  clothing  of  man  is  the  produce  of  the  vegetable 
kingdom  :  cotton,  flax,  and  hemp  are  of  vegetable  origin,  and  when 
the  fabrics  which  are  made  from  them  are  worn,  they  are  mostly 
coloured  with  the  secretions  of  the  turmeric,  indigo,  orchil,  catechu, 
and  others. 

Climate  is  also  modified  by  the  vegetable  kingdom.  The  presence 
of  thick  forests  intercepts  the  rays  of  the  sun,  and  the  earth  has  a 
lower  temperature  in  consequence.  On  the  other  hand,  the  heat  of 
the  surface  of  the  earth  is  changed  by  the  difference  of  radiating 
power  between  plants  and  the  soil  on  which  they  grow.  The  constant 
absorption  and  exhalation  also  of  a  large  body  of  plants  will  affect 
the  humidity  of  the  atmosphere  according  to  the  circumstances  in 
which  they  may  be  placed.  Another  consequence  of  the  existence  of 
plants  is  the  production  of  malaria  during  their  decay.  There  is 
perhaps  no  fact  better  proved  than  that  decaying  vegetable  matter  is 
the  source  of  the  most  dreadful  pestilences  that  affect  human  beings. 
The  direct  agency  by  which  this  is  effected  is  unknown ;  it  is  called 
malaria,  and  is  alike  produced  by  decaying  plants  in  the  swamps  of 
Africa,  the  jungles  of  India,  the  savannahs  of  America,  and  the  ditches 
of  Europe.  No  part  of  the  world  where  vegetables  are  produced  is 
free  from  its  influence;  and  even  in  large  cities,  perhaps  the  only 
places  susceptible  of  being  made  a  refuge  from  its  scourge,  needless 
accumulations  of  decomposing  vegetable  matter  are  allowed  to  become 
the  source  of  disease  and  death. 

Plants  also  give  peculiar  features  to  the  surface  of  the  earth,  and  by 
their  distribution  the  life  of  the  animal  kingdom  is  regulated.  Although 
each  plant  appears  to  have  a  special  constitution,  by  which  its  exist- 
ence in  particular  parts  of  the  earth  is  determined,  certain  external 
agents  exercise  a  controlling  influence,  and  to  these  wc  shall  now  refer. 

Of  the  agents  that  determine  the  distribution  and  character  of 
plants  none  have  more  influence  than  light.  Wherever  plants  have  a 
large  supply  of  light,  there  will  the  vegetation  be  prolific,  and  all  the 
secretions  of  plants  will  abound.  It  is  by  this  agent  that  the  functions 


of  absorption,  exhalation,  and  the  decomposition  of  carbonic  acid  and 
other  compounds  are  effected  by  plants.  It  is,  in  fact,  a  powerful 
stimulant  of  vegetation,  and  it  acts  as  all  stimulants  do  on  organio 
bodies.  If  a  plant  is  withdrawn  from  its  influence,  it  becomes  weak, 
its  tissues  soften  and  are  filled  with  water,  and  few  or  no  secretions 
are  deposited ;  on  the  contrary,  if  plants  are  supplied  with  continued 
light,  they  become  overstimulated,  they  decompose  carbonic  acid 
rapidly,  and  become  stunted  in  their  growth  on  account  of  the  rapid 
development  of  solid  secretions.  The  influence  of  this  agent  is  seen 
remarkably  in  the  vegetation  of  the  surface  of  the  earth.  Iu  the 
tropics  the  direct  rays  of  the  sun  are  felt  by  plants,  and  under  their 
influence  a  prolific  and  gigantic  vegetation  is  developed,  but  this  arises 
from  the  alternate  withdrawal  and  presence  of  this  agent  during  every 
24  hours,  and  as  this  is  constantly  the  case,  vegetation  remains  the 
same  throughout  the  year.  On  the  other  hand,  at  the  poles,  only  the 
oblique  rays  of  light  are  felt,  and  consequently  its  influence  is  com- 
paratively feeble.  The  gradations  of  vegetation  may  be  seen,  under 
the  influence  of  this  agent,  in  passing  from  the  tropics  to  the  poles. 
From  the  magnificent  baobabs,  banyans,  and  palms  of  the  tropics,  we 
pass  through  the  regions  of  oaks,  elms,  and  firs,  of  temperate  climates, 
till  in  polar  regions  the  only  representatives  of  trees  are  a  few  brambles, 
and  the  majority  of  plants  are  mosses  and  lichens. 

Another  agent  is  heat.  By  some  this  has  been  supposed  to  have 
more  influence  than  light  on  the  distribution  of  plants,  but  it  is 
difficult  in  nature  to  separate  its  influence  from  that  of  light,  since  it 
is  derived  from  the  same  source  at  the  same  time.  However  experi- 
ments on  a  large  scale  are  constantly  going  on  in  European  hothouses, 
in  which  it  is  proved,  that  although  tropical  plants  be  supplied  with 
thdr  natural  temperature,  nothing  will  make  up  for  the  want  of  light, 
and  many  of  them  seldom  produce  their  flowers  and  less  seldom  their 
fruit,  anil  after  a  languishing  existence  soon  die.  The  influence  of 
heat  on  vegetation  is  seen  in  those  climates  where  there  is  a  great  dif- 
ference of  temperature  between  summer  and  winter.  The  plants  of 
such  districts  that  live  throughout  the  winter  are  so  constructed  that 
they  are  enabled  to  bear  the  cold  of  winter.  They  have  frequently 
thick  barks,  in  which  are  deposited  resinous  secretions,  and  are  thus 
enabled  to  withstand  the  decrease  of  temperature.  It  is  also  found, 
for  this  reason,  that  those  plants  which  thrive  in  hot  summers  are 
best  adapted  to  withstand  the  cold  of  winter,  on  account  of  the  greater 
amount  of  solid  secretions  deposited  in  their  bark,  and  many  plants" 
which  flourish  in  districts  where  there  are  hot  summers  and  severe 
winters  will  perish  in  climates  where  the  extremes  of  heat  and  cold 
are  not  so  great.  Thus  many  plants  will  grow  around  Paris,  where 
the  extremes  of  heat  and  cold  are  great,  which  will  not  grow  around 
London,  where  these  extremes  are  less;  and  the  same  holds  good 
with  regard  to  London  and  Edinburgh,  and  the  floras  of  the  south  of 
England  and  the  north  of  Scotland  afford  abundant  evidence  of  the 
trutk  of  this  position. 

Water,  as  an  agent  affecting  vegetation,  must  be  regarded  in  two 
points  of  view  :  first,  as  existing  in  the  atmosphere  as  vapour,  modify- 
ing temperature,  and  controlling  the  function  of  exhalation  and 
absorption  in  plants ;  and,  secondly,  as  existing  on  the  surface  of  the 
earth  in  the  form  of  oceans,  rivers,  lakes,  swamps,  &c.  The  compo- 
sition of  the  waters  of  these  last  also,  or  rather  the  substances  which 
may  be  dissolved  or  suspended  in  the  water,  produce  considerable 
effect  upon  vegetation.  Many  Orchidacece  are  only  found  in  the  humid 
forests  of  the  tropics.  The  vegetation  of  seas  and  lakes  varies  with 
the  circumstances  of  the  ingredients  they  contain  in  solution,  and  with 
the  comparatively  restless  or  quiet  condition  of  their  waters.  Swamps 
produced  by  overflowings  of  the  sea  produce  different  plants  from  those 
produced  by  accumulations  of  fresh  waters  from  mountain  sides. 

The  characters  of  the  soil  influence  the  vegetation  of  particular 
districts.  The  previous  agents  exert  an  influence  on  vegetation  which 
is  most  evident  in  the  characters  of  the  great  mass  of  plants  of  a 
district ;  but  the  soil  produces  effects  on  almost  every  individual 
plant.  The  influence  of  soil  arises  from  its  mechanical  character  and 
chemical  composition.  The  mechanical  character  of  most  importance 
is  its  amount  of  disintegration.  Some  plants,  as  lichens,  grow  on  th 
surface  of  rocks  and  large  stones,  and  are  not  found  in  districts  where 
these  are  not  present.  Some  require  a  loose  soil  for  the  free  passage 
of  their  roots,  and  are  only  found  growing  in  sands.  Others  again 
will  only  exist  in  tenacious  soils,  and  are  found  growing  in  clays.  The 
mechanical  character  of  soils  also  greatly  influences  their  relation  to 
the  absorption  and  radiation  of  heat,  and  thus  affects  the  temperature 
of  the  soil. 

The  last  influence  to  which  we  shall  refer  is  the  atmosphere. 
Chemically  it  remains  in  its  great  constituents,  oxygen  and  nitrogen, 
constantly  the  sanae.  But  the  quantity  of  the  vapour  of  water  which 
it  contains,  and  whatever  salts  that  vapour  may  be  capable  of  con- 
taining, cause  it  to  vary  much.  The  influence  of  these  agents  in 
the  air  however  is  not  different  from  the  same  in  the  soil.  The 
agitation  of  the  air  by  constant  winds  has  often  an  important  influence 
on  vegetation,  and  the  barren  hills  and  coasts  of  many  countries  aro 
owing  to  the  impossibility  of  plants  withstanding  the  influence  of 
strong  winds.  The  density  of  the  atmosphere  is  a  point  of  impoi  t- 
ance,  and  seems  to  disturb  the  relation  between  elevation  and  latitude. 

Several  methods  have  been  proposed  by  Da  Candolle  and  other 
botanists  for  giving  an  idea  of  the  distribution  of  vegetation  ovar  tbt 
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surface  of  the  globe.  In  the  following  remarks  wo  havo  followed  that 
of  l'rofessor  Schouw,  in  his  '  Notes  for  a  Courso  of  Lectures  on  the 
Distribution  of  I'lants.' 

1.  Region  of  Saxifrages  and  Mossos,  or  the  Alpine  Arctic  Flora: 
temperature  l-75°  to  41°  Fahr.  This  corresponds  with  tho  hyper- 
borean region  of  De  Caudolle  and  other  writers,  and  comprehends  all 
oountries  within  tho  polar  circle,  namely,  Lapland,  the  north  of  Rul  is 
and  Siberia,  Kamtchatka,  Labrador,  Greenland,  and  Iceland,  and  also 
p  u  t  of  the  Soottish  and  Scandinavian  mountains,  as  well  as  the  moun- 
tains of  the  southern  and  central  parts  of  Europe,  which  have 
sufficient  elevation  to  possess  au  alpine  vogetation.  This  region  is 
characterised  by  the  abundance  of  mossos  and  lichens,  and  of  the 
families  Saxifrayacece,  Gentianaceie,  Alsinacece,  Salicauue,  and  Cypc- 
racete.  There  is  au  entire  absence  of  tropical  families,  and  only  a  few 
plants  of  tho  temperate  zone.  The  beech  and  fir  occur  in  forests,  or 
there  is  a  destitution  of  trees.  Annuals  are  also  scarce,  and  tho 
blossoms  of  the  flower  are  larger  in  proportion  to  the  root  of  tho 
plant,  and  of  a  pure  colour. 

2.  Region  of  the  Umbelli ferae  and  Cruciferce  :  temperature  27-5°  to 
56  75°.  This  comprehends  tho  whole  of  Europe,  except  those  districts 
which  belong  to  the  preceding  region,  from  the  Pyrenees,  tho  moun- 
tains of  the  south  of  France,  of  Switzerland,  and  the  north  of  Greece, 
to  tho  greater  part  of  Siberia,  and  the  country  about  Mount  Caucasus. 
This  region  is  particularly  distinguished  from  that  of  the  same  parallel 
in  North  America  by  tho  presence  of  cruciferous  and  umbelliferous 
plants.  It  is  not  easily  distinguished  from  the  next  region,  but  the 
Fungi  abound  more,  and  it  approaches  the  last  region  in  the  abund- 
ance of  Cyperacect.  Nearly  all  its  trees  are  deciduous,  and  its  meadows 
are  exceedingly  flourishing.  There  is  a  division  of  the  Composite  ;  the 
plants  belonging  to  the  Cichoraceous  division  of  that  order  being 
found  in  the  northern  districts,  whilst  those  belonging  to  the  Cynaro- 
cephalous  are  found  in  the  south  of  it.  The  predominating  trees  are 
the  Scotch  Fir,  the  Alder,  the  Beech,  the  Birch,  the  Poplar,  the  Elm, 
and  Lime.  The  shrubs  are  the  Heaths,  the  Sloe,  &c.  The  principal 
cultivated  plants  are  the  Wheat,  Barley,  Oats,  Maize,  Potatoes,  &c. ; 
Apple,  Pear,  Gooseberry,  Currant,  Vine,  Strawberry,  Cucumber,  Melon, 
the  Cabbage,  Turnip,  Peas,  Beans,  and  other  forms  of  Leguminosce  ; 
Carrots,  Hops,  Hemp,  Flax,  &c. 

3.  The  Region  of  Labiake  and  Cavyophyllaceas,  or  the  Mediterranean 
kingdom  :  temperature  54"5°  to  72-5°.  This  includes  the  region  of  the 
Mediterranean  Sea,  limited  on  the  north  by  the  Pyrenees,  the  Alps, 
the  Balkan,  the  Caucasus;  on  the  south  by  the  Atlas  and  the  deserts 
of  North  Africa ;  on  the  east  by  Taurus.  It  contains  more  or  less 
of  tho  orders  belonging  to  the  last  region ;  but  Labiatce,  Caryophyl- 
lacece,  Borayinaccce,  Cistacece,  and  Liliacece  abound.  A  few  tropical 
plants  now  and  then  appear  amongst  them,  belonging  to  the  orders 
P.Jmacece,  Terebintacece,  and  Lauracece.  Solanacece  and  Leguminosce 
are  more  abundant  than  in  the  last,  evergreens  increase,  and  the 
vegetation  never  entirely  ceases  ;  but  verdant  meadows  are  more  rare 
thau  in  the  last.  Madeira,  Azores,  and  the  Canary  Islands,  belong 
to  this  region,  and  their  Flora  approaches  to  that  of  tropical  Africa. 
The  cultivated  plants  are  similar  to  the  last,  to  which  are  added  the 
Olive,  Orange,  Lemon,  Mulberry,  Fig,  Rice,  &c. 

4.  The  Region  of  Asteracem  and  Solidaginacece,  or  North  North-Ame- 
rican kingdom :  temperature  9'5°  to  59°.  It  embraces  North  America 
from  the  southern  limits  of  the  first  kingdom  to  36°  N.  lat.  There 
are  a  greater  number  of  Conifcrce  than  in  the  second  kingdom,  and 
there  are  but  few  Umbdliferce,  Cruciferce,  Cichoracece,  and  Cynaroce- 
phulaccce.  There  is  but  little  cultivation  :  where  there  is  any  it 
r.  se rubles  that  of  the  second  kingdom.  Whortleberries,  Oaks,  Firs, 
Michaelmas  Daisies,  and  Golden  Rods  are  its  great  characteristics. 

5.  The  Region  of  Maynoiiacece,  or  Southern  North-American  king- 
dom, between  30°  and  30°  N.  lat. :  temperature  59°  to  ?2'5°.  There 
is  here  an  approximation  to  tropical  vegetation,  as  seen  in  the  frequent 
appearance  of  the  genera  Ganna,  Chanuvrops,  Yucca,  Zamia,  Laurus, 
Bignonia,  Passijlora,  Cassia,  Sapindus,  &c.  There  are  comparatively 
few  plants  that  are  characteristic  of  the  two  preceding  kingdoms.  The 
Magnolias  predomiu  ite,  and  are  accompanied  with  other  genera  bearing 
broad  shining  leaves  and  large  flowers.  The  cultivated  plants  are  those 
of  the  third  region,  with  the  exception  of  the  Olive  :  Rice  is  more 
abundant,  and  in  the  southern  districts  the  Sugar-Cane  is  grown. 

6.  The  Region  of  Camellias,  and  Celastracece,  or  Chino-Japanese 
kingdom.  It  embraces  Japan  and  Northern  China  from  30"  to  40° 
N.  lat.  :  temperature  54*5°  to  6S°.  Too  little  is  known  of  this  region 
to  enable  us  to  state  positively  what  are  its  characteristics.  Its  vegeta- 
tion is  more  tropical  than  European.  With  Zamas,  Ginger,  Bananas, 
and  Custard- Apples,  are  found  Buckthorns  and  Honeysuckles,  thus 
giving  this  region  a  mixed  character.  Its  cultivated  plants,  in  addition 
to  those  of  the  previous  regions,  are  the  Cycas  for  Sago,  the  Tea-Plant, 
the  Caladium,  &c. 

7.  The  Region  of  Zingiberacece,  or  Indian  kingdom  :  temperature 
65-75°  to  81'5°.  This  includes  the  Indian  peninsulas  east  and  west  of 
the  Ganges,  together  with  the  island's  between  India  and  Australia. 
Tropical  orders  are  numerous  in  this  region,  as  Palmacece,  Aracece, 
Euphorbiacecx,  Bignoniacece,  Buttneriacca,  &c.  Very  few  plants  belong- 
ing to  Cyperacece,  Coniferce,  Labiatce,  Rosacea,  Ranunculacece,  or  Crucir 
fera  are  seen.  The  trees  never  lose  their  leaves,  and  produce  large 
magnificent  flowers,  and  are  covered  frequently  with  climbing  and 
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parasitical  plants.  Ginger,  Zodoary,  Cardamom,  Arrowroot,  Catechu, 
Cassia,  Cinnamon,  Caoutchouc,  Tamarind*,  Sago,  Rico,  Cocoa- Nut, 
Coff'eo,  Cubcbs,  Cloves,  Pepper,  Oranges,  and  Gamboge,  are  tho  culti. 
vated  and  natural  productions  of  this  prolific  ro;jion. 

8.  Tho  Region  of  tho  Himalaya:  temperature  30'5°  to  OS^S*.  It 
includes  tho  highlands  of  India,  or  the  mountain  terraces  lying  on  tho 
south  of  tho  Himalayan  range,  Kumaon,  Nepaul,  I'ootan,  having  an 
elevation  of  from  4000  to  10,000  feet.  The  tropical  forms  of  the  last 
kingdom  decrease  manifestly  here,  such  as  Scitaiuawn,  I'almncece,  Cyca- 
dacccc,  &c.  European  form-)  aro  not  unfrequent,  as  Cyperacece,  Amen- 
lactic,  Coniferce,  Primulaccce,  Rosacea,  Crucifercn,  &c.  The  Ferns  and 
Urchidacece  are  abundant.  The  cultivated  plants  are  tho  corn  and 
fruit  of  Europe,  varying  with  more  tropical  productions  according  to 
elevation. 

9.  Tho  Region  of  Polynesia  includes  the  islands  between  Hindustan 
and  Australia,  and  has  a  temperature  from  6575°  to  83'75°.  This 
region  is  similar  to  the  Indian  kingdom,  and  Is  sometimes  included 
in  it.  The  cultivated  plants,  in  addition  to  those  of  the  Indian  king- 
dom, are  the  Broad-Fruit-Tree,  the  Nutmeg,  tho  Camphor-Tree,  auj 
the  Cotton-Tree. 

10.  The  Region  of  Java  is  little  known,  and  has  a  vegetation  probably 
similar  to  the  Himalayan  region. 

11.  The  Oceanic  Region,  or  South  Sea  Island  kingdom,  includes  all 
the  islands  of  tho  South  Sea  within  the  tropic-",  and  has  a  tempera- 
ture of  72'5°  to  8P5°.  The  flora  of  these  islands  is  poor,  and  approxi- 
mates more  closely  to  that  of  Asia  than  to  that  of  Africa,  and  has 
somo  relation  to  that  of  Australia.  Tho  bread  fruit  is  tho  most 
characteristic  production  of  these  islands,  but  is  not  confined  to  them. 

12.  The  Region  of  Balsomodendra,  or  the  Arabiau  kingdom,  includes 
the  south-westerly  mountainous  part  of  the  Arabian  peninsula  Tho 
temperature  cannot  be  stated,  but  the  character  of  its  vegetation  is 
generally  tropical,  assuming  the  forms  of  that  of  India.  The  culti- 
vated plants  are  also  principally  those  of  Iudia. 

13.  The  Desert  Region  includes  North  Africa  south  of  the  Atlas, 
and  the  Mediterranean  Sea  between  15°  and  30°  N-.  lat.,  and  the 
northern  part  of  Arabia.  The  meau  temperature  is  72-5°  to  86°.  It 
has  necessarily  a  very  poor  flora,  having  but  few  even  characteristic 
genera.  It  is  only  cultivated  in  the  oases,  where  the  Phwaix  dacty- 
lifera,  the  Sorghum,  vulgarc,  with  Wheat  and  Barley,  and  some  of  the 
fruits  of  Europe  and  India,  constitute  the  prominent  plants. 

14.  The  Region  of  tropical  Africa  includes  Africa  from  15°  N.  lat. 
to  the  tropic  of  Capricorn.  Temperature  72-5°  to  86°.  This  flora 
is  neither  rich  nor  rare ;  it  abounds  in  Leguminosce,  Rubiac.ce,  and 
Cyperacece.    The  Adansonia  is  a  characteristic  genus. 

15.  The  Region  of  Cacti  ?ud  Piperaccce  includes  Mexico  and  South 
America  to  the  Amazon  River,  and  to  a  height  of  5000  feet  above  the 
level  of  the  sea.  Temperature  63°  to  83  75°.  The  orders  which 
characterise  this  region  are  Brontel'iacece,  Piperaccce,  Passifloracew, 
and  Cactacece.  The  orders  which  are  mostly  tropical  are  here  less 
numerous,  whilst  extra-tropical  orders  are  more  abundant.  The  most 
abundant  genera  are  Phyteleplias,  Kunllda,  T/iouinia,  Theobroma, 
Guazuma,  &c.  The  cultivated  plants  of  this  district  are  the  Maize, 
Sorghum  vulgare,  Dioscorea  alata,  Convolvulus  Batatas;  also  the  Pian- 
taiu,  Cocoa-Nut,  Pine-Apple,  Tamarind,  Cacao,  Vanilla,  Coffee,  Sugar, 
Tobacco,  Cotton,  &c. 

16.  The  Region  of  the  Mexican  Highlands  includes  the  mountains 
of  Mexico  above  5000  feet  elevation.  Temperature  from  65  75°  to 
79  25°.  In  this  district  the  more  tropical  forms  of  vegetation,  as  the 
Tree-Fems,  the  Palms,  Passion-Flowers,  Euphorbiums,  and  Pepper, 
decrease,  or  altogether  disappear.  The  extra  tropical  forms  are  more 
numerous,  as  the  Willow,  Oak,  Fir,  Cypress,  Sage,  Horehouud, 
Whortleberry,  Heath,  and  various  forms  of  Umbelliferw,  Rosacea:, 
Caryophyllacece,  Cruciferce,  and  Ranunculacece.  The  cultivated  plants 
are  the  Maize,  the  European  Cercalia,  and  fruits.  In  the  highest 
mountain-ranges  the  vegetation  has  an  alpine  aspect. 

17.  The  Region  of  Cinchonacece.  This  embraces  the  Andes  from 
5000  to  9000  feet  in  elevation,  and  between  20°  S.  lat.,  and  5°  N.  lat., 
having  a  temperature  from  59°  to  68°.  The  extra-tropical  forms 
become  very  frequent  in  this  region,  and  only  a  few  tropical  forms 
remain.  Some  of  the  most  common  genera  are  the  Cinchona,  Gay- 
Lussacia,  Loasa,  Lilcea,  Cervantesia,  &c.  The  cultivated  plants  are 
very  seldom  tropical.  Maize  and  coffee  are  sometimes  grown,  with 
European  Cercalia,  and  fruits,  Potatoes,  and  Chenopodium  Quiiwa. 

18.  The  Regien  of  Escallonias  and  Calceolarias  includes  the  Andes 
at  more  than  9000  feet  above  the  level  of  the  sea,  between  20°  S.  lat. 
and  5°  N.  lat.  Temperature  34-25°  to  59°.  Tropical  plants  almost 
entirely  disappear  in  this  region,  only  now  aud  then  a  straggler 
appearing ;  whilst  the  forms  which  distinguish  the  colder  and  polar 
regions  become  frequent,  such  as  the  Lichens,  Mosses,  Sorrels,  Plau- 
tagos,  Gentians,  Currant,  Brambles,  &c.  The  most  prevalent  orders 
are  the  Grasses,  Heaths,  and  Synantheracece.  There  are  no  large  trees, 
and  a  great  many  shrubs. 

19.  The  West  Indian  Region,  including  the  West  India  Islands, 
with  a  temperature  of  59°  to  79,25°.  The  vegetation  of  these  islands 
bears  the  same  relation  to  the  continent  which  that  of  the  Polynesian 
islands  does  to  China.  It  is  chiefly  distinguished  by  the  greater 
quantity  of  Ferns  and  Orchidaccce.  The  cultivated  plants  are  the 
same  as  those  of  Mexico. 
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20.  The  Region  of  Palms  aud  Melaatomacece,  or  Brazilian  kingdom, 
including  Brazil,  or  South  America,  on  the  east  of  the  Andes,  between 
the  equator,  and  the  tropic  of  Capricorn;  temperature  59°  to  83  7°. 
This  region  is  remarkable  for  the  number  of  its  genera  and  species, 
the  size  of  individual  trees,  the  dense  forests,  and  the  numerous  climb- 
ing and  parasitical  plants.  Vegetation  seems  here  to  attain  its  greatest 
activity  and  energy.  The  orders  which  abound  most  are  Palmacea, 
Hamadoracece,  Qesneriacea,  Mclastomacea,  Sapindacece,  and,  altogether 
confined  to  this  region,  Vochyacecn.  The  cultivation  is  very  similar  to 
that  of  Mexico. 

21 .  The  Region  of  Woody  Composita.  In  South  America,  on  the 
eaBt  of  the  Andes  from  the  tropic  of  Capricorn  to  40°  S.  lat. :  tempera- 
ture 59°  to  74'75°.  There  are  but  few  tropical  plants  in  this  region, 
and  extra  tropical  plants,  especially  European  forms,  are  abundant, 
more  than  half  being  common  to  this  region  and  Europe.  The  Woody 
Compositce  abound.  This  region  consists  chiefly  of  plains  (pampas), 
which  for  hundreds  of  miles  present  almost  the  same  vegetation,  con- 
sisting chiefly  of  Thistles  and  Grasses.  Wheat,  the  Vine,  and  the 
Peach,  are  cultivated. 

22.  The  Antarctic  Region  includes  the  south-westerly  part  of  Pata- 
gonia, Tierra  del  Fuego,  between  50°  and  55°  S.  lat. :  temperature  41° 
to  47'5°.  In  this  region  there  are  no  tropical  plants,  and  its  vegeta- 
tion resembles  in  a  great  measure  the  North-European  flora  (region 
2).  In  some  of  the  genera  there  is  nu  approach  to  the  South  African 
and  Australian  flora. 

23.  The  Region  of  Stapelias  and  Mesembryanthemums.  This  em- 
braces South  Africa  from  the  tropic  to  35°  S.  lat. :  temperature  54'5° 
to  72  5°.  The  vegetation  of  this  region  is  not  luxuriant,  but  it  is  very 
rich  in  forms.  There  are  no  dense  forests  nor  climbers,  but  many 
succulent  plants.  The  orders  Restiacea,  Iridacecr,  Proteacea,  Ericaccce, 
Ficoidacece,  Bruniacecc,  Biosmacea,  Geraniacece,  Oxalidacece,  and  Poly- 
gctlaccte,  embrace  its  characteristic  vegetation.  On  the  sandy  coasts 
the  genera  Stapelia,  Mesembryanlhemum,  and  Biostna,  are  found,  ami 
on  the  mountains  Protect,  Erica,  and  Cra.asv.la.  The  cultivated  plants 
are  those  of  Europe,  with  the  Musa  Paradisiaca,  Convolvulus  Batatas, 
the  Tamarind,  and  Sorghum  Cuffrorum. 

24.  The  Region  of  Eucalypti  and  Epacridacecc.  It  includes  extra- 
tropical  Australia  and  Van  Diemeu's  Land  :  temperature  52'25°  to 
72'5°.  Vegetation  is  not  abundant  in  this  region;  but  this  deficiency 
is  compensated  by  the  variety  and  peculiarity  of  its  forms.  The  most 
abundant  of  the  trees  are  the  Eucalypti,  which  form  three-fourths  of 
all  the  woods.  Next  come  the  genera  of  Proteacea,  Banksia,  Uakea. 
Dryandra,  Grevillcea,  &c. :  and  next  to  these  follow  Epacridacece,  Bios- 
macecc,  and  Casuaracea.    Its  cultivated  plants  are  all  European. 

25.  The  Region  of  New  Zealand  includes  the  two  New  Zealand  L-les  : 
temperate.  One-half  of  the  species  are  European.  The  vegetation  is 
not  characterised  by  the  prevalence  of  large  groups.  Some  of  the 
genera  approximate  the  South  African  flora,  and  some  the  Australian. 

(The  following  works  should  be  consulted  on  the  geography  of 
plants: — Linnaeus,  Staliones  Plantarum ;  Humboldt  and  Bonplaud, 
Essai  sur  la  Gcographie  des  Planles ;  Humboldt,  Be  Bislribulione 
Gcographica  Plantarum;  Brown,  General  Remarks  on  the  Botany  of 
Terra  Australia;  Schouw,  Grundziige  einer  Allgemeinen  Pflanzen- 
Gcographie  ;  Meyen,  Grundriss  der  Pflanzen-Geographie ;  Bischoff, 
Lehrbuch  der  Botanik ;  Hooker,  in  Murray's  Bictionary  of  Geo- 
graphy ;  De  Candolle,  art.  Gcographie  des  Plantes — Bict.  des  Sciences 
Naturellcs  ;  Lindley,  Int.  Bot.,  2nd.  ed. ;  Meyen,  Geography  of  Plants, 
translated  for  Ray  Society  by  Miss  Johnston ;  Balfour,  Class-Book 
of  Botany  ;  Johnston,  Physical  Atlas.) 

VEGETABLE  MORPHOLOGY.  [Metamorphosis.] 

VEINS,  a  part  of  the  vascular  system  of  the  higher  animals.  The 
veins  return  the  blood  which  has  been  brought  by  the  arteries  into  the 
capillaries  to  the  right  side  of  the  heart.  [Artery  ;  Capillaries.] 
The  veins,  like  the  arteries,  are  elastic  tubes,  which  ramify  throughout 
the  body.  They  are  generally  placed  more  superficially  than  the 
arteries,  but  some  of  them  are  deep-seated.  They  anastomose  more 
frequently  than  the  arteries. 

The  veins  have  much  thinner  coats  than  the  arteries,  and  collapse 
when  cut  across  or  emptied.  In  most  veins  of  tolerable  size  three 
coats  may  be  seen,  which  have  been  named  External,  Middle,  and 
Internal.  The  External  Coat  is  strong  and  tough,  but  thin,  and  i3 
composed  of  fibres  of  the  same  nature  as  those  of  areolar  tissue.  The 
Internal  Coat  is  very  like  that  of  arteries.  It  consists  of  a  membrane 
of  fine  elastic  fibres,  which  are  covered  over  with  a  layer  of  epithelial 
cells.  Between  these  two  coats  is  a  layer  of  fibres,  which  in  some 
places  is  more  distinct  than  at  others,  and  is  then  called  a  Middle  Coat. 
The  coats  of  the  veins  are  supplied  with  nutrient  arteries,  the  so- 
called  Vasa  Vasorum. 

The  veins  are  provided  with  valves,  by  means  of  which  the  blood  is 
prevented  from  returning  in  the  direction  in  which  it  is  moving.  The 
valves  are  formed  of  semilunar  folds  of  the  lining  membrane,  which 
are  strengthened  by  the  deposit  of  fibres  of  white  and  yellow  areolar 
tissue.  These  flaps,  or  folds,  are  usually  placed  opposite  each  other, 
and  are  so  placed  as  to  offer  no  obstruction  to  the  onward  flow  of  the 
blood,  but  when  from  pressure  or  any  other  cause  it  is  driven  back- 
wards, the  reflex  current  will  press  the  valves  inwards  until  their  edges 
meet  iti  the  middle  and  block  the  channel  entirely  up.  In  many  veins 
these  valves  are  absent,  nor  are  they  observed  in  the  veins  of  reptiles 


and  fishes ;  aud  there  are  but  few  in  those  of  birds.  It  was  the  cir- 
cumstance however  of  the  occurrence  of  these  valves  that  arrested  the 
attention  of  Harvey,  and  led  him  to  pursue  the  course  of  the  bloo(* 
from  one  side  of  the  heart  to  the  other.  [Heart.] 

VEINS,  MINERAL.    [Mineral  Veins.] 

VELELLA.  [Acaxeph^!.] 

VELIA.  [Hydrometridje.] 

VELLA  (Latinised  from  Velcor,  the  Celtic  name  of  the  Cress),  a 
genus  of  plants  belonging  to  the  natural  order  Cruciferce.  It  has  an 
ovate  pouch,  with  a  dilated  winged  leafy  flat  style,  longer  than  the 
convex  valves.    The  flowers  are  yellow,  and  are,  as  well  as  the  pod, 

erect. 

V.  annua  was  found  in  the  time  of  Ray  on  Salisbury  Plain,  but  has 
not  since  been  noticed.  It  has  doubly  pinnatifid  leaves  and  deflexed 
pouches. 

V.  pseudocytisus,  False  Cytisus,  or  Cress-Rocket,  is  a  native  of  Spain  ; 
it  has  yellow  petals  with  long  dark-purple  claws;  the  larger'stamens" 
are  connate  by  pairs ;  the  seeds  two  in  each  cell. 

VELUTI'NA,  Lamarck's  name  for  a  genus  of  his  family  Macrosto- 
mala,  from  the  rest  of  which  however  Velutina  remarkably  differs. 
The  shell  is  subglobose ;  spire  short,  composed  of  two  rapidly  en- 
larged ventricose  whorls;  aperture  large,  subovate ;  peritreme  thin, 
entire,  separated  from  the  last  whorl ;  columella  twisted  and  thin  ; 
epidermis  velvety. 

Dr.  J.  E.  Gray  places  the  Velulinidw,  with  the  single  genus  Velutina, 
between  the  Truncatellida  and  the  Paludinidce. 

Ex.  Velutina  laevigata. 


Velutina  lavigata. 

VENERICA'RDIA.  [Submytilacea.] 

VENE'RID^E,  a  family  of  Conchiferous  Mollusca. 

The  genus  Venus  of  Linnaeus  was  arranged  by  him  in  the  second 
section  (Bivalvia:  Concha)  of  his  Testacea  Mollusca  Simplicia,  obtecta 
Testa  Calcarca,  between  Bonax  and  Spondylus. 

He  divided  the  genus  into  the  following  sections  : — 

*  Pubentes. 
Species  : — Bione,  Paphia,  marica,  dysera. 

**  Jmpuberes  Subcordalce. 
Species :  —  Venus  verrucosa,   casina,  cancellala,  gallina,  petulca, 
flexuosa,  erycina,  mercenaria,  Islandica,  chione,  maculata,  meretrix, 
lata,  castrensis,  Phryne,  Merbe,  deflorata,  fimbriata,  reticulata,  squamosa. 

***  Impuberes  Orbiculala. 
Species  : —  V.  tigerina,  prostraia,  Pennsylvania,  incrustata,  punctata, 
exoleta,  borealis,  peclinata,  scripta,  edentula. 

****  Impuberes  Ovales,  supra  rimam  subangulatae. 

Species: — V,  literata,  rotundala,  decussala,  and  virginea. 

Such  is  the  arrangement  of  Linnasus  in  his  last  edition  of  tho 
'  Systema  Naturae,'  and  he  characterises  the  hinge  of  the  genus  as 
consisting  of  three  teeth,  all  approximate,  the  lateral  teeth  diverging 
at  the  apex. 

The  Cardiacea  of  Cuvier  consist  of  the  genera  Carclium  (with  the 
sub-genus  Hemicardium),  Bonax,  Cyclas  (with  the  sub-genera  Cyrena, 
Cyprina,  and  Galathea),  Corbis,  Tellina,  Loripes,  Lucina,  Ungulina, 
Venus,  Corbula,  and  Mactra  (including  the  true  Mactra  and  the 
Lavignons). 

The  genus  Venus  he  divides  into  the  true  Veneres,  Astarte  or 
Crassina,  Cytherea,  Capsa,  and  Petricola ;  and  he  defines  this  great 
genus  Venus  as  comprising  a  multitude  of  shells  whose  common  cha- 
racter is  to  have  the  teeth  and  laminae  of  the  hinge  approximated  under 
the  umbo  in  a  single  group.  They  are,  he  remarks,  in  general  more 
flattened  and  more  elongated  parallelly  to  the  hinge  than  the  Cardia. 
Their  ribs,  when  they  have  any,  are  nearly  always  parallel  to  the 
borders,  which  is  the  opposite  of  the  Cardia.  The  ligament  often 
leaves  behind  the  umbones  an  elliptical  impression  named  by  modern 
zoologists  the  Corslet ;  and  there  is  nearly  always  in  front  of  the 
umbones  an  oval  impression  designated  as  the  Lunule. 

The  animal  has  always  two  tubes  susceptible  of  more  or  less  pro- 
jection, but  sometimes  united  to  each  other,  and  a  compressed  foot 
which  serves  for  creeping. 

Dr.  J.  E.  Gray  places  the  Venerida  as  the  first  family  of  his  order 
Phyllopoda,  with  the  following  genera : — Artemis,  Cytherea,  Meroe, 
Gratehipia,  Trigona,  Chione,  Circe,  Bosina,  Mercenaria,  Anomalocardia, 
Cyprina,  Venus,  Tapes,  Venerupis,  and  dementia. 

The  Venerida  are  immediately  followed  in  Dr.  Gray's  arrangement 
by  the  Cyrenida,  which  comprise  the  following  genera : — Cyrena, 
Geloina,  Velcrrita,  Cyclas,  and  Pisidium. 

The  Cardiada  immediately  follow.  Woodward,  in  his  '  Manual,' 
places  the  Veneridce  between  the  Cyprinidce  and  Mactrida,  and  include* 
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VENERIDvE. 


VENEUID^K. 


in  it  the  following  goneru: — Venus,  (Jytherea,  Meroe,  Trigona,  Artemis, 
lucinopsis,  Tapes,  Venerupis,  Pdricola,  and  Qlaucomya. 

Our  limits  will  only  permit  tho  illustration  of  this  family  by  the 
notice  of  a  few  genera. 

Cyrena. — M.  Desbayos,  in  his  last  edition  of  tho  '  Animaux  sans 
Vertebres,'  remarks  of  the  gouus  Cyrena  that  thero  exists  a  passage 
between  the  two  geuora,  but  a  point  is  arrived  at  where  the  species 
become  very  distinct  from  Cyclas  by  reason  of  their  thickness  and 
having  one  tooth  more  iu  the  hinge.  Tho  animal  of  the  Cyrcnie  which 
M.  Deshayes  had  seen  did  not  differ  essentially  from  that  of  Cyclas, 
and  approached  nearly  to  that  of  Venus.  It  has  the  two  lobes  of  tho 
inautlo  united  in  their  posterior  third,  and  prolonged  on  that  Bide  by 
two  siphons,  which  are  separatod  to  the  base.  They  are  furnished 
with  a  small  retractor  muscle,  which  leaves  a  particular  impression  in 
the  shell. 

The  number  of  species  of  Cyrena  is  about  25.  They  are  mostly 
found  in  tropical  seas.  There  are  about  75  fossil  species  found  from 
the  Wealden  upwards. 

C.  fuscata  is  brownish-green,  with  numerous  transverse  subimbricato 
furrows ;  violet  within  and  at  tho  umbones ;  the  lateral  teeth  very 
much  elongated  transversely  and  dentilftted.  It  is  a  native  of  the 
Chinese  rivers  and  those  of  the  Levant. 


Cyrena  fuscnta. 


Megadesma. — Shell  equivalve,  subtrigonal,  covered  with  a  greenish 
epidermis.  Hinge-teeth  furrowed ;  two  iu  the  right  valves  connivent 
at  their  base;  three  in  the  other  valve,  the  intermediate  one  advanced 
and  separated.  Lateral  teeth  distant.  Ligament  external,  short, 
projecting,  convex.  Nymphas  prominent.  (Lam.)  Animal  with  a 
thick  subtrigonal  body ;  the  mantle  large,  simple,  open  below  and  in 
front,  closed  posteriorly,  aud  prolonged  on  that  side  into  two  equal 
tubes  separated  at  the  base;  two  unequal  branchice,  the  upper  one 
folded  double;  four  triangular  buccal  appendages  ;  mouth  large  ;  foot 
large,  oblong,  compressed,  subaugular  anteriorly.  (Deshayes.) 

M.  radiatum  (Galalhca  radiata,  Lam. ;  Potainophila  radiala,  Sow.). 
Under  the  epidermis  milk-white,  marked  with  violet  towards  its  base, 
and  ornamented  with  violet  rays,  generally  from  two  to  four  iu  number. 
It  is  found  in  the  rivers  of  Ceylon  and  of  India. 

Cyprina. — Shell  equivalve, inequilateral,  obliquely  cordate;  umbones 
obiquely  curved  ;  hinge  with  three  unequal  teeth,  approximated  at  tho 
base,  subdivaricate  above  ;  lateral  tooth  distant  from  the  hinge,  on  the 
anterior  side,  sometimes  obsolete;  nymphal  callosities  Large,  arched, 
terminated  near  the  umbones  with  an  ovate  lunule.  Ligament  external, 
often  partly  immersed  under  the  umbones. 

The  species  are  generally  found  iu  sandy  mud. 

C.  Islandica  has  the  shell  cordate,  transversely  striated,  covered  witli 
an  epidermis ;  the  anterior  side  subaugulate.  It  is  a  native  of  the 
Northern  Ocean,  at  the  mouths  of  rivers. 


Cyprina  Islandica. 


Cyprina  occurs  below  the  Chalk.  Ninety  fossil  species  have  been 
described. 


Cytlierea. — Shell  equivalve,  inequilateral,  suborbicubir,  trigonal,  or 
transverse.  I''our  cardinal  toeth  in  the  right  valvo,  of  which  threw  are 
divergent,  approximated  at  their  base,  and  one  is  entirely  isolated, 
situated  under  tho  lunule.  Three  divergent  cardinal  teeth  in  the 
other  valvo,  and  a  fosset  at  a  little  distance  parallel  to  the  border.  No 
lateral  teeth.  (Lam.) 

Lamarck  states  that  in  Cytherea  there  are  constantly  four  teeth 
in  the  hinge.  Tho  fourth  tooth  is  very  oblique,  and  always  set  in 
that  part  of  tho  border  which  comprises  the  lunule.  This  tooth 
is  iu  fact  constant  in  a  considerable  number  of  kpecies  ;  but  in 
more  than  twelve,  living  as  well  as  fos.-il,  which  M.  Deshayei  had 
carofully  examined,  ho  saw  this  tooth  diminish  by  little  and  little, 
aud  become  so  rudimentary  that,  it  having  sometimes  escaped 
Lamarck's  notioe,  the  latter  comprised  many  of  this  species  in  his 
genus  Venus,  and  placed  the  others  among  the  Cytherea.  If,  says 
M.  Deshayes  in  continuation,  these  observations  are  just — and  it 
will  be  very  easy  to  verify  them  iu  a  large  collection  of  living 
and  fossil  species  of  the  two  genera — ouo  may  ask  where  the  line 
is  to  be  drawn,  and  what  rej uonable  ground  exists  for  their 
separation  ? 

The  number  of  species  noted  in  the  Tables  of  M.  Deshayes  is  85 
recent  and  59  fossil  (tertiary).  Of  these  C.  erycina,  C.  chione,  C.  niti- 
dula,  C.  citrina,  C.  exoleta,  C.  concenlrica,  C.  lincta,  C.  rufescens, 
C.  muUilamdbt,  aud  C.  venctiaiia  aro  stated  as  occurring  both  recent 
and  fossil  (tertiary). 

In  the  last  edition  of  Lamarck  the  number  of  recent  species 
recorded  is  78 ;  and  the  number  of  fossil  species  is  9.  Mr.  Lea,  in 
his  '  Contributions  to  Geology,'  adds  0  species  from  the  Claiborne  Beds 
(tertiary  of  Alabama). 

One  of  the  most  remarkable  species  is  C.  diune  (Venus  dione,  Linn.). 
This  remarkable  shell,  of  which  there  are  many  varieties,  is  obliquely 
cordate  in  shape,  of  a  rosy,  rosy-purpurescent,  purpuresceni,  or 
vinous  colour,  transversely  furrowed  with  elevated  lamella; ;  the  pos- 
terior borders  of  the  shell  are  beset  with  spines,  very  long  and  distant 
in  some  varieties,  and  short  aud  close-set  in  others. 

It  is  a  native  of  the  seas  of  America. 


Venus  (Cytherea)  dittu: 
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0.  meretrix  has  the  shell  trigonal,  smooth,  white ;  the  umbones 
spotted ;  posterior  surfaces  olivaceous  canulescent,  anterior  side 
angulate. 


Venus  (Oytherea)  meretrix. 

There  is  a  variety  zoned  with  chestnut,  with  the  sides  and  margins 
white. 

Oytherea  occurs  fossil  below  the  Chalk. 

Venus. — Shell  equivalve,  inequilateral,  transverse,  or  suborbicular. 
Three  cardinal  teetb,  approximated,  in  each  valve  ;  the  lateral  ones 
diverging  at  the  umbo.  External  ligament  covering  the  external 
anterior  fissure. 

The  number  of  species  recorded  by  M.  Deshayes  in  his  Tables  is 
101  recent  and  43  fossil  (tertiary).  Of  these  V.  verrucosa,  V. 
plicata,  V.  gallina,  V.  decussata,  V.  radiata,  V.  Brongniarti,  V. 
dysera,  V.  geographica,  and  V.  paphia  are  noted  as  recent  and  fossil 
(tertiary). 

In  the  last  edition  of  Lamarck  the  number  of  recent  species  recorded 
is  96,  and  the  number  of  fossil  13.  Woodward  gives  176  recent  and 
160  fossil  species. 

Although  species  of  Venus  are  to  be  found  in  most  seas,  they  are 
most  numerous  in  those  of  warm  countries,  and  generally  at  a 
moderate  distance  from  the  shore. 

V.  cancdlata  has  the  shell  cordate,  longitudinally  sulcate,  girt  with 
elevated  remote  transverse  belts  ;  white,  spotted  with  bay  or  brown  ; 
lunule  cordate. 

It  is  a  native  of  the  seas  of  America. 

M.  Deshayes  thinks  it  evident  that  Lamarck's  species  is  identical 
with  Venus  dysera,  Chemn.,  that  it  ought  to  be  suppressed,  and  that 
a  new  name  should  be  given  to  Chemnitz's  variety,  which  is  very  dis- 
tinct. The  reader  will  find  the  synonyms  collected,  and  the  confusion 
learnedly  unravelled,  in  the  last  edition  of  the  '  Animaux  sans 
Vertebrcs.' 


Venus  caticellata. 

V.  (Pullastra)  textile.    Shell  ovate  oblong,  very  smooth,  pale-yellow, 
ornamented  with  angulate-flexuous,  purplish,  or  cajrulescent  lines. 
It  is  a  native  of  the  Malabar  coast. 


Venus  {Pullastra)  textile. 


We  subjoin  a  representation  of 
vulgaris.  [Lithopiiaoid^e.]. 


Venus  (Pullastra  ?  Venerupis 


Venus  (Pullastra  Venerupis)  vulgaris. 

Venus  occurs  fossil  below  the  chalk. 

VENERU'PIS,  or  VENERIRUPIS.  [Lituophaqid^.] 

VENICE  WHITE.  [Barytes.] 

VENOM-FANGS.    [Ophidia  ;  Viperidje.] 

VENTILA'GO,  a  genus  of  Plants  consisting  of  only  a  single  species, 
belonging  to  the  natural  order  Bhamnacete.  The  calyx  is  5-parted ; 
the  corolla  5-petalled  ;  stamens  5  ;  germ  2-celled,  hid  in  the  creuulated 
flat  disc ;  style  2-cleft.  Samara  half  superior,  globose,  long-winged, 
1-seeded;  embryo  erect  with  perisperm.  The  species  V.  maderas 
patana  is  common  in  different  parts  of  India,  from  the  peninsula  to 
the  north-western  provinces  ;  it  is  also  found  in  the  Indian  islands,  as 
it  is  figured  and  described  (Rumph.,  'Herb.  Amb.,'  5.  t.  2)  by  the  name 
of  Funis  viminalis.  It  forms  a  large  climbing  shrub  with  stiff  branches; 
is  often  dioecious,  with  flowers  having  an  offensive  smell,  not  unlike 
that  of  Sterculia  fcetida. 

VENTRICLE.  [Heart.] 

VENTRICULITES,  a  genus  of  Spongoid  Zoophyla,  proposed  by 
Dr.  Mantell  for  species  found  in  the  Cretaceous  System,  whose  porous 
tissue  is  penetrated  by  distinct  often  large  foramina,  arranged  with 
more  or  less  of  regularity.  V.  radiatus  (Mantell,  '  Geol.  of  Sussex,' 
pi.  10)  and  V.  Bennettue  (pi.  15  of  the  same  work)  are  examples 
frequently  found  in  chalk  and  the  flint  nodules  imbedded  in  it. 

VENUS.    [  VeneriDjE.] 

VENUS'S  FLY-TRAP.  [Diontea.] 

VERA'TRUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Melanthacew.  The  name  Veratrum  occurs  both  in  Pliny  and  Lucretius, 
but  whether  these  were  the  same  plants  as  the  modern  genus  it  is  now 
impossible  to  say.  It  is  also  supposed  to  be  the  'E\\40opos  \cvk6s  - of 
Dioscorides;  and  the  name  White  Hellebore,  which  is  given  to  one  of 
the  species,  seems  to  confirm  this  view.  The  genus  is  characterised  as 
follows  : — Perianth  composed  of  six  permanent,  sessile,  equal  parts, 
to  which  are  attached  6  stamens;  styles  3,  permanent,  with  simple 
spreading  stigmas ;  capsules  3,  bursting  at  their  inner  margins,  by 
which  they  are  originally  united  ;  seeds  numerous,  compressed,  imbri- 
cated, winged  at  each  end  :  several  of  the  flowers  have  only  the  rudi- 
ment of  an  ovary. 

V.  album,  Common  White  Hellebore,  has  a  thrice  compound  panicle 
with  ascending  elliptical  pieces  of  the  perianth ;  the  bracts  of  the 
branches  oblong,  partial,  as  long  as  the  downy  peduncle.  It  is  a  native 
of  moist  alpine  meadows  in  the  southern,  central,  and  northern  parts 
of  Europe,  but  is  not  a  native  of  Britain.  In  company  with  the 
Gentiana  lutea  it  i3  one  of  the  most  prominent  features  in  the  rich 
pastures  of  the  Alps  of  Switzerland  and  Savoy.  The  stem,  which  is 
from  two  to  four  or  five  feet  in  height,  proceeds  from  a  black,  fleshy, 
wrinkled  fusiform  rhizoma,  or  rootstock,  which  is  beset  with  a 
number  of  small  radicles.    [Veratria,  in  Arts  and  Sc.  Div.] 

V.  viridc,  Green-Flowered  Veratrum,  has  pauicled  racemes,  with  the 
bracts  of  the  branches  oblong-lanceolate,  partial,  longer  than  the  downy 
petiole.  This  is  a  North  American  species,  and  is  found  in  swamps 
and  bogs  from  Canada  to  the  Carolinas.  It  is  found,  according  to 
Dr.  Bigelow,  in  the  swamps  around  Boston,  where  it  is  called  Poke- 
Root,  or  Swamp  Hellebore. 

V.  nigrum,  Dark-Flowered  Veratrum,  has  dense  cylindrical  panie'ed 
racemes  with  the  bracts  of  the  branches  liuear-lauceolate,  and  very 
long,  pieces  of  the  perianth  obovate,  widely  spreading,  and  at  length 
reflexed.  It  is  a  native  of  dry  mountainous  situations  in  Sibeiia, 
Hungary,  Austria,  and  Greece.  It  will  grow  freely  in  gardens  iu 
Britain,  especially  in  a  light  soil. 

V.  Sabadilla,  Caustic  Veratrum,  at  one  time  supposed  to  yield  the 
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Cebadilla  of  commerce,  and  from  which  tlio  poisonous  alkaloid  Vera- 
krinn  of  the  Pharmacopeia  is  diluted  to  bo  prepared,  has  broad 
ovato  plantapineous  leaves,  dark  purplish-black  flowers,  and  OApsuleS 
situated  on  only  one-half  of  tho  circumference  of  tho  stem.  This 
plant  appears  to  be  n  nativo  of  tho  Wost  Indies  and  Mexico,  whence 
also  the  truo  Cebadilla  plant  comes  to  this  country.  The  truo  Ceba- 
dilla plant  ban  boon  stated  by  I  )avid  I  Ion  to  he  the  llcloniaa  officinalix, 
and  moro  recently,  by  Lindley,  Asagrata  officinalis.  Previous  to  this 
however  Schiede,  who  travelled  in  Mexico,  sent  home  specimens  of 
plants  of  Cebadilla,  agreeing  moro  with  Veratrum  than  any  other 
genus,  and  which  Schlcchtendal  named  Veratrum  officinale.  Dr. 
Christison,  after  an  examination  of  tho  fragments  of  raeomes,  which 
occur  in  commerce  as  Cebadilla,  is  inclined  to  think  that  Schiede's 
plant  supplies  the  greatest  quantity  to  the  market,  although  it  is  not 
improbable  that  this  and  several  allied  species  aro  frequently  substi- 
tuted for  one  another,  as  the  quantity  of  Veratrine  they  contain  is 
much  tho  same.  [Cebadilla.] 

VKUBASCUM,  a  genus  of  Plants  belonging  to  tho  natural  order 
Scrophulariaceas.  It  derives  its  name  from  '  barbascum,'  which  was 
applied  to  some  of  the  species  on  account  of  the  bearded  filaments  : 
hence  also  the  Italian  name  '  barbasso.'  It  has  a  5-parted  calyx ; 
rotato  funnel-shaped  corolla ;  5  stamens,  all  bearing  anthers,  which  are 
only  occasionally  not  all  Innate  in  the  same  flower;  a  2-valved  capsule 
with  seeds  attached  to  the  central  placenta.  There  are  about  70 
species :  they  have  strong  erect  stems,  with  broad  decurrent  leaves, 
and  yellow,  white,  or  purple  flowers,  disposed  in  dense  or  loose  recemes 
or  spikes. 

V.  Thapsus,  Great  Mullein,  has  cronated  decurrent  oblongo-laucco- 
late  tomentose  leaves  ;  dense  racemose  spikes  ;  pedicels  of  the  flowers 
shorter  than  the  calyx  ;  tho  segments  of  the  calyx  lanceolate,  acute, 
and  tomentose  above,  and  equal  in  length  to  the  fruit ;  the  corolla 
with  the  anther  nearly  equal.  This  plant  is  a  native  of  waste  sterile 
places,  especially  of  chalky  and  gravelly  soils,  throughout  Europe.  It 
is  also  found  in  Siberia,  Taurus,  and  Caucasus,  and  in  Nepaul  and 
Kumaon.  The  leaves  are  remarkable  for  their  woolly  character,  from 
which  the  Euglish  name  Mullein  seems  to  have  been  applied  to  the 
whole  genus.  Mullein  (French,  Molcne)  is  said  to  be  a  corruption  of 
Woollen,  and  in  German  the  plants  are  called  AVollkriiuter.  In  different 
districts  in  England  this  plant  has  very  various  names.  In  the  northern 
counties  it  is  called  Hag-Taper,  from  some  supposed  efficacy  in  sorcery  : 
in  many  places  this  has  been  corrupted  into  Hig-Taper  and  High-Taper. 
Torches,  Bullock's  Lain?- Wort,  Hare's  Beard,  Ladies'  Fox-Glove,  Mur- 
rain-Grass, Shepherd' s-Club,  &c,  are  other  names.  The  specific  name 
Thapsus,  has  been  given  to  it  on  account  of  its  growing  in  great  abund- 
ance at  Thapsos  in  Africa.  It  is  also  abundant  in  Greece,  and  appears 
to  have  been  the  $a6/j.os  \evK6s  bpfav  of  Dioscorides.  This  plant  was 
formerly  much  used  in  medicine,  and  was  considered  to  possess  emol- 
lient and  narcotic  properties,  and  on. this  account  it  still  occupies  a 
place  in  the  Dublin  Pharmacopoeia.  The  French  call  this  plant 
Bouillon  Blanc,  and  use  an  infusion  of  the  flowers  as  a  remedy  in 
coughs.  When  dried  in  the  sun  the  flowers  are  said  to  give  out  a  fatty 
matter,  which  in  Alsace  is  used  as  an  application  to  haemorrhoids. 

V.  Blattaria,  Moth  Mullein,  has  glabrous  leaves,  the  lower  ones 
obovate-oblong,  attenuated  at  the  base,  and  somewhat  sinuated  ;  those 
of  the  stem  oblong,  acute,  crenated,  sessile;  the  racemes  terminal, 
elongated ;  the  pedicels  solitary,  twice  as  long  as  the  bracts.  It  is  a 
native  of  the  middle  and  south  of  Europe,  some  parts  of  Asia,  and 
North  America.  It  is  not  a  common  plant  in  Great  Britain,  although 
in  some  places  it  is  abundant.  It  is  called  Blattaria,  because  it  is  said 
to  drive  away  the  Blatta,  or  Cockroach. 

V.  ptdvcrulentum,  Yellow  Hoary  Mullein,  has  ovato-oblong  subser- 
rated  leaves,  pulverulento-tomentose  on  both  sides ;  racemes  panicled  ; 
pedicels  equal  in  length  to  the  calyces;  stem  rounded.  This  plant  is 
a  native  of  Dauphiny  and  of  Great  Britain,  especially  in  the  counties 
of  Norfolk  and  Suffolk. 

V.  nigrum,  Dark  Mullein,  has  oblongo-cordate  petiolate  crenate  1 
leaves,  nearly  smooth  above,  but  clothed  with  fine  tomentum  beneath; 
racemes  elongated ;  pedicels  twice  as  long  as  the  calyx.  It  is  a  native 
throughout  Europe  and  in  Siberia,  and  is  common  on  bauks  and  way- 
sides in  gravelly  and  chalky  soils  in  England. 

V.  Lychnitis,  White  Mullein,  has  oblong  wedge-shaped  leaves,  nearly 
glabrous  above,  but  clothed  with  tomentum  below  ;  racemes  panicled  ; 
pedicels  twice  as  long  as  the  calyx.  It  is  found  amongst  rubbish  and 
in  waste  places  throughout  Europe,  in  the  north  of  Asia,  and  in  North 
America,  and  is  not  uncommon  in  Great  Britain.  The  powdery 
tomentum  is  used  as  tinder,  and  for  making  wicks  for  lamps,  and 
hence  its  specific  name  from  Avxvos,  a  lamp.  The  other  British  species 
are  V.  thapsiformc,  V.  fioccosum,  and  V.  virgatum. 

VERBE'NA,  a  genus  of  Plants,  the  type  of  the  natural  order 
Verbenacece.  Most  of  the  species  of  this  genus  are  weeds,  and  are 
generally  inhabitants  of  Europe  and  North  America.  The  genus  is 
known  by  a  tubular  calyx  with  5  teeth,  one  of  them  generally  shorter 
than  the  rest ;  a  tubular  corolla  with  the  limb  rather  unequal,  5-cleft ; 
the  stamens  included,  and  sometimes  only  2 ;  the  seeds  2  or  4,  inclosed 
in  a  thin  evanescent  pericarp. 

V.  officinalis,  Common  Vervain,  has  4  stamens  with  an  erect  some- 
what hispid  stem  ;  the  leaves  lanceolate,  iuciso-serrate,  or  trifid,  with 
the  segments  cut  rough  ;  the  spikes  filiform,  somewhat  panicled,  and 


tho  flowers  rather  remote.  This  plant  is  common  in  England.  It  is 
DOC  found  in  IreUnd  It  is  an  inhabitant  also  of  Australia.  Thin  i* 
tho  Upd.  fimivq,  'holy  herb,'  of  Dioscorides,  who  Morfbfd  great  Dp  tut 
to  it,  especially  in  incantations.  In  most  countries  where  it  ((rows  it 
seems  to  have  been  invested  with  extraordinary  powers.  It  at  one 
HUM  entered  into  the  composition  of  various  charms  and  lovo-philter/t, 
and  has  even  now  a  popular  reputation  for  predisposing  persons  favour- 
ably towards  those  who  administer  a  dose  to  them.  The  ancient 
Druids  revered  it  next  to  tho  mistletoe,  and  gathered  it  with  religioui 
ceromonios. 

V.  Aublctia,  Rose-Coloured  Vervain,  is  a  nativo  of  North  America, 
in  Georgia  and  the  Carolinas,  and  was  first  brought  to  Europe  in  1771. 
It  is  known  by  its  fine  pink  or  crimson  flowers. 

V.  triphylla,  Lemon-Scented  Vervain,  has  panicled  spikes,  with 
minutely  distantly-toothed  leaves,  three  in  a  whorl ;  stem  shrubby. 
This  plant  is  a  nativo  of  Chili.  It  is  used  on  the  continent  for  making 
an  infusion,  which,  when  cold,  is  administered  as  a  cooling  drink  In 
fevers,  slight  catarrhs,  &c. 

VERIIENA'CE^IC,  Vcrbens,  a  natural  order  of  Exogenous  Plants. 
Tho  species  are  trees  or  shrubs,  sometimes  only  heroaceous  plants, 
with  generally  opposite,  simple,  or  compound  leaves  without  stipules. 
The  flowers  are  in  opposite  corymbs  or  spiked  alternately,  sometimes 
in  dense  heads,  and  very  seldom  axillary  or  solitary.  The  calyx«i» 
tubular,  persistent,  inferior;  the  corolla  is  hypogynous,  monopetalous, 
tubular,  deciduous,  generally  with  an  irregular  limb;  the  stamens  4, 
didynamous,  seldom  equal,  occasionally  2  ;  ovary  2-4-c>  lied  ;  ovules 
erect  or  pendulous,  solitary  or  twin;  style  1;  stigma  bifid  or  undi- 
vided ;  fruit  nucamentaceous,  sometimes  berried,  composed  of  two  or 
four  nucules  in  a  state  of  adhesion  ;  seeds  erect  or  pendulous,  albumen 
none,  or  in  very  small  quantity;  embryo  always  erect.  (Lindley.) 

The  great  difference  between  these  plants  and  those  of  Lamiacece  or 
Labiatce  consists  in  their  concreto  carpels,  terminal  style,  and  the 
absenco  of  oil-glands  from  their  leaves. 


Verbena  mutabilh. 

1,  cutting  with  flowers;  2,  corolla  opened  with  didynamous  stamens;  3, 
calyx  opened  with  nucamentose  fruit;  4,  section  of  single  fruit;  5,  single 
carpel. 

The  plants  of  this  order  are  rare  in  Europe,  in  the  north  of  Asia, 
and  in  the  north  of  America;  they  are  common  in  the  tropics  of  both 
hemispheres,  and  in  the  temperate  districts  of  South  America. 

The  plants  belonging  to  this  order  have  no  wry  active  properties  ; 
those  attributed  to  the  Vervain  [Verbena]  appear  to  have  been  imagi- 
nary. The  Lantana  pssadothea  is  sail,  by  Ge  >ffroy  St.  Hilaire,  to  be 
used  iu  Brazil  as  a  substitute  for  tea,  and  is  vulgarly  called  Capitao 
do  Matto,  or  Cha de  Pedreste.  [Laxiana.]  Tiie  Teak-Tree  [TectonaJ, 
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also  the  Brazilian  Tea-Tree  [Stacsytarpha],  and  the  Chaste-Tree 
( Vitcx  agnus  castus)  [Vitex],  belong  to  this  order. 

VERD-ANTIQUE.  [Makble.] 

VERDITER.    [Copper,  Arts  &  Sot.  Div.] 

VERMES.  Ancient  naturalists  designated  by  this  name  all  lower 
animals  resembling  in  form  the  Earth-Worm.  LinnEeus  adopted  it  as 
the  title  of  a  class,  including  all  animals  which  he  could  not  arrange 
under  the  Vcrtcbrata  and  Insecta. 

VERME'TUS.  [Tubulibranchiata.] 

VERMICULITE,  a  Mineral,  described  by  Dr.  Thomson  as  com- 
posed of  micaceous-looking  plates  cemented  together  by  a  whitish 
matter.  Lustre  soapy.  Feel  greasy.  Sectile.  Hardness  1.  Specific 
gravity  2-5252.  When  heated  nearly  to  redness  it  projects  out  with 
a  vermicular  motion,  as  if  it  were  a  mass  of  small  worms  :  hence  the 
name.  By  ignition  it  becomes  of  a  silvery  aspect,  with  a  shade  of  red 
or  yellow.  Infusible  per  se  before  the  blow-pipe.  With  carbonate  of 
soda  in  the  reducing  flame  gives  a  greenish,  in  the  oxidising  flame  an 
amethyst  coloured  glass.    Dr.  Thomson's  analysis  gave  : — 

Silica   49-080 

Magnesia  16-964 

Peroxide  of  Iron  16-120 

Alumina  7'280 

Water  10-276 

Manganese  a  trace 

 99-72. 

VERMI'LI  A,  a  genus  of  Scrpulidce  [TuBicoLiB],  composed  of  species 
of  Scrpula  which  are  attached  by  the  whole  length  of  the  shell,  such 
as  Scrpula  (Vcrmilia)  triquclra,  the  shell  of  which  is  repent  and 
flexuous,  with  a  simple  dorsal  carination :  there  is  a  variety  with  a 
red  line  on  each  side  of  the  carination.  It  is  a  native  of  European 
and  Mediterranean  seas,  on  stones,  shells,  and  other  submerged  marine 
bodies. 


Vermilia  triquetra. 


VERMILIO.  [Leptides.] 

VERMILION.  [Mercury.] 

VERNAL  GRASS,  SWEET.  [Antiioxakthum.] 

VERNATION.  [Leaf.] 

VERNI'CIA,  a  name  applied  by  Lourciro  to  a  Plant  of  Cochin- 
China,  which  is  well  known  as  yielding  an  oil,  and  which  belongs  to 
the  same  genus  as  another  plant,  also  yielding  an  oil,  in  China  and 
Japan.  By  Thunberg  the  latter  plant  was  called  Dryandra,  but  that 
name  being  appropriated  to  a  genus  of  Protcacece,  these  oil-trees  are 
now  referred  to  the  genus  Elceococca  of  Commerson.  This  genus 
belongs  to  the  natural  order  Euphorbiacece.  E.  verrucosa  the 
Dryandra  oleifera  of  Lamarck,  and  the  I).  cordata  of  Thunberg,  is  a 
native  of  Japan,  where,  he  states,  it  is  called  Abrassin:  the  oil 
expresed  from  its  seeds  is  used  both  as  an  article  of  diet  and  for 
affording  light.  The  Chinese  are  said  to  call  the  oil  Mouyeou,  and 
the  fruit  from  which  it  is  obtained  Mouyou.  The  tree  cultivated 
in  Bourbon  is  there  called  Arbre  d'Huile,  where  an  oil  is  like- 
wise obtained  by  submitting  the  almonds  of  the  seeds  to  pressure. 
E.  montana,  the  Vernicia  montana  of  Loureiro,  is  a  native  of  China 
and  Cochin-China  :  it  yields  a  clear  yellowish  fatty  oil,  which  is  em- 
ployed to  protect  wood  from  the  influence  of  air  and  water.  It  is 
sometimes  mixed  with  the  real  varnish  of  these  countries,  which  it 
makes  more  liquid,  but  less  valuable  as  a  resin. 

VERNO'NIA,  named  after  W.  Vernon,  a  genus  of  Plants  belong- 
ing to  the  natural  order  Compositce.  Vcrnonia  (Serratula,  Roxb.) 
anthclmintica  is  a  pretty,  large,  erect,  annual  species,  common  on  dry 
uncultivated  ground  and  rubbish  in  different  parts  of  India,  flower- 
ing during  the  cold  season.  The  dark-coloured  seeds  are  extremely 
bitter,  and  considered  powerfully  anthelmintic.  They  are  also 
employed  as  an  ingredient  in  compounds  prescribed  in  snake-bites. 

VERNONIA'CE.<E,  a  tribe  of  Plants  belonging  to  the  natural  order 
Compositce.  They  are  distinguished  from  Lactucet  by  their  corolla, 
which  is  not  ligulate,  and  from  every  other  tribe  by  their  style, 
which  is  the  same  as  that  possessed  by  Lactucece.    There  are 


several  genera  of  plants  belonging  to  this  tribe,  which  are  chiefly 
inhabitants  of  America :  there  are  a  few  in  Asia  and  Africa,  but  none 
in  Europe. 

VERO'NICA,  a  genus  of  Plants  belonging  to  the  natural  order 
Scrophulariacece.  The  species  consist  of  herbs,  undershrubs,  or 
shrubs,  with  opposite,  alternate,  or  verticillate  leaves.  The  flowers 
are  of  a  blue,  white,  or  red  colour,  and  are  arranged  in  spikes  or 
racemes ;  the  calyx  is  campanulate  or  compressed,  4-5-parted ;  the 
corolla  rotate,  with  a  very  short  tube,  a  4-parted  spreading  limb ;  all 
the  segments  entire,  the  upper  one  the  broadest ;  the  stamens  are  2, 
situated  at  the  sides  of  the  upper  segment  of  the  corolla,  diverging ; 
anthers  2-celled  ;  stigmas  hardly  thickened.  The  fruit  a  capsule,  with 
a  septum  in  the  middle  or  bipartible.  The  species  of  this  genus  are 
exceediugly  numerous ;  they  are  distributed  over  all  parts  of  the 
world,  and  are  especially  abundant  in  temperate  climates.  The  flora 
of  Great  Britain  contains  about  20  species. 

V.  spicata,  Spiked  Speedwell,  has  its  flowers  on  a  spiked  raceme : 
the  leaves  crenated,  the  radicle  ones  ovate  or  obovate,  and  running  intc 
the  petioles  ;  the  caulino  leaves  are  lanceolate  or  oblongo-lanceolate, 
sessile,  toothed,  and  entire  at  the  top;  the  whole  plant  downy, 
canescent,  and  rather  clammy.  It  is  a  native  of  Germany,  France, 
and  Switzerland,  and  is  found  in  England,  in  some  parts  of  the  county 
of  Suffolk. 

V.  officinalis,  Common  Speedwell,  has  spicate  flowers,  with  leaves 
broadly  ovate,  serrated,  and  rough  with  pubescence;  stem  very  downy, 
procumbent ;  the  capsule  obovate,  deeply  notched  ;  the  bracts  longer 
than  the  pedicles  of  the  flowers.  It  is  a  native  of  Europe  and  North 
America,  in  woods  and  on  dry  sandy  banks,  and  is  plentiful  in  Great 
Britain.  It  has  pale  blue-coloured  corollas,  with  veins  of  a  deeper 
blue.  Paullix,  an  old  Danish  botanint,  endeavoured  to  prove  that  this 
plant  was  identical  with  the  Tea-Plant  of  China,  and  it  was  once 
extensively  used  as  a  substitute  for  tea. 

V.  Bcccabunga,  Brooklirae,  is  a  glabrous  Bhiuing  plant,  with  pro- 
cumbent stems,  and  elliptic  oval  or  oblong  leaves,  seated  on  short 
petioles,  serrated  or  entire.  It  is  a  native  of  every  country  in  Europe, 
and  is  also  found  in  North  America  and  Nepaul,  and  is  abundant  in 
Great  Britain. 

V.  montana,  Mountain  Speedwell,  has  lax  few-flowered  racemes, 
with  ovato-cordate  serrated  petiolate  leaves ;  a  stem  hairy  all  round  ; 
and  an  orbicular  2-lobed  membranous  capsule  much  larger  than  the 
calyx.  It  is  a  native  of  Europe,  but  is  not  very  common  in  Great 
Britain. 

V.  Chamcedrys,  Germander  Speedwell,  has  the  whole  plant  hairy ; 
the  leaves  deeply  and  unequally  serrated  ;  the  racemes  elongated  and 
many-flowered  ;  the  capsule  obcordate  and  shorter  than  the  calyx.  It 
is  common  throughout  Europe. 

V.  Teucrium,  Germander-Leaved  Speedwell,  is  a  downy  plant,  with 
the  lower  leaves  ovate  oblong,  half-clasping  the  stem,  obtuse,  and 
coarsely  serrated,  the  upper  ones  sessile,  narrower,  and  serrated ;  the 
racemes  axillary,  opposite,  on  long  peduncles,  and  the  stems  ascending 
or  prostrate.  It  is  a  native  of  Italy,  Switzerland,  and  Germany,  in 
clayey  soils. 

The  other  British  species  are  V.  scutellata,  V.  Anagallis,  V.  saxo> 
tilis,  V.  alpina,  V.  serpyllifolia,  V.  arvensis,  V.  verna,  V.  triphyllos, 
V.  agrcslis,  V.  polita,  V.  Buxbaumii,  and  V.  hederifolia. 

VERRU'CA.  [Cirripedia.] 

VERRUCA'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
of  Lichens.  The  species  of  this  genus  are  found  on  rocks  and  flints 
and  the  bark  of  trees,  and  are  abundant  inhabitants  of  Great  Britain. 

VERTEBRA  is  the  name  given  to  each  of  the  separate  bones  of 
which  the  spinal  column  of  the  skeleton  of  the  Mammalia  is  com- 
posed. [Skeleton.]  Although  in  technical  anatomy  the  term  is  thus 
restricted,  it  has  recently  received  a  much  more  extended  signification. 
Professor  Owen  defines  a  vertebra  as  "one  of  those  segments  of  the 
endo-skeleton  which  constitute  the  axis  of  the  body  and  the  protecting 
canals  of  the  nervous  and  vascular  trunk;  such  a  segment  may  also 
support  diverging  appendages."  According  to  this  definition,  the 
vertebra  becomes  the  type  or  plan  on  which  all  the  bones  of  the 
skeleton  of  vertebrate  animals  are  constructed.  It  is  not  only  a  portion 
of  the  spinal  column,  but  the  elementary  form  to  which  all  the  parts 
of  the  skeleton  may  be  reduced.  The  bones  of  the  head,  of  the  thorax, 
the  pelvis,  and  the  limbs,  however  complicated,  are  reducible  to  the 
plan  of  the  typical  vertebra.  In  the  history  of  the  development  of 
this  interesting  branch  of  anatomical  inquiry  a  variety  of  opinions 
have  been  expressed,  as  to  what  may  be  regarded  as  the  true  elements 
of  a  typical  vertebra,  since  in  no  instance  do  we  find  all  the  parts  of  the 
vertebra  developed  in  exactly  the  same  manner. 

The  diagram  in  next  page  exhibits  a  typical  vertebra,  according  to 
the  plan  of  Professor  Owen. 

This  plan  does  not  include  the  parts  which  constitute  the  diverging 
appendages.  Of  this  plan  Professor  Owen  says,  "  The  names  printed 
in  Roman  type  signify  those  parts  which,  being  usually  developed 
from  distinct  and  independent  centres,  I  have  termed  '  autogenous 
elements.  The  italics  denote  the  parts  more  properly  called  processes, 
which  shoot  out  as  continuations  from  some  of  the  preceding  elements, 
and  are  termed  '  exogenous ;'  e.  g.,  the  diapophyses,  or  upper  transverse 
processes,  and  the  zygapophyses,  or  the  '  oblique '  or  '  articular  pro- 
cesses '  of  human  anatomy." 


Ideal  Typical  Vertebra. 


The  autogenous  processes  generally  circumscribe  holes  about  the 
centrum,  which  in  tho  chain  of  vertebra)  form  canals.  The  most 
constant  and  extensive  canal  is  that  formed  by  the  neurapophyses 
for  the  lodgment  of  tho  trunk  of  the  nervous  system,  and  marked  n  in 
the  diagram.  The  second  canal  is  formed  by  the  baemapophyses,  and 
is  below  the  centrum,  and  embraces  the  central  circulating  organ  (h), 
the  heart,  and  the  large  trunks  of  tho  vascular  system.  At  the  sides 
of  the  centrum,  most  commonly  seen  in  the  cervical  region,  rise  two 
other  canals,  formed  by  the  three  lateral  elements  of  tho  vertebra, 
and  these  often  embrace  an  artery  and  a  nerve.  Thus  a  typical  or 
perfect  vertebra,  with  all  its  elements,  presents  four  canals  or  perfora- 
tions about  a  common  centre  ;  such  a  vertebra  is  seen  in  the  thorax  of 
man,  and  most  of  the  higher  forms  of  vertebrate  animals,  as  in  the 
neck  of  many  birds.  In  the  tails  of  most  reptiles  and  Mammalia  tho 
haemapophyses  are  articulated  or  auchylosed  to  the  under  part  of  the 
centrum,  space  being  needed  there  only  for  the  caudal  artery  and 
vein.  But  where  the  heart  is  to  be  lodged  an  expansion  of  the  hoomal 
arch  takes  place,  analogous  to  that  which  occurs  in  the  neural  arches 
when  the  nervous  trunk  assumes  the  form  of  a  brain. 

In  the  same  manner  that  the  parts  of  the  thorax,  spinal  column,  and 
skull  may  be  traced  to  the  elements  above  referred  to,  the  parts  of  the 
two  pairs  of  locomotive  organs  with  which  all  vertebrate  animals  are 
endowed  may  be  traced  to  a  common  plan  in  the  diverging  append- 
ages. These  parts  of  all  others  are  most  subject  to  change, — now 
developed  to  an  enormous  extent,  and  again  almost  entirely  disappear- 
ing, according  to  the  necessity  of  adapting  the  animal  to  its  special 
habits.  With  the  exception  of  the  posterior  and  anterior  extremities, 
these  organs  are  developed  only  to  a  limited  degree.  It  is  through 
the  study  of  these  appendages  that  the  pectoral  fins  are  seen  to  be 
the  homologues  of  the  anterior  extremities  in  the  Reptiles,  of  the 
wings  in  the  Birds,  of  the  fore  legs  in  the  majority  of  the  Mammalia, 
the  flippers  of  Seals  and  Whales,  and  of  the  arms  in  Man.  In  like 
manner  the  abdominal  fins  of  Fishes  are  the  homologues  of  the  legs 
in  Birds,  and  of  the  posterior  extremities  of  the  Reptiles  and  Mam- 
malia, and  the  legs  in  Man.  These  homologues  include  not  only  the 
totality  of  these  organs,  but  the  individual  parts,  and  the  scapula, 
clavicle,  coiacoid  process,  humerus,  radius,  ulna,  carpal  and  meta- 
carpal bones,  and  phalanges,  in  the  higher  Mammalia  and  Man  have 
their  homologues  in  the  lower  form  of  vertebrate  animals.  So  with 
the  pelvic  arch,  with  its  ilium,  ischium,  pubis,  femur,  fibula,  tibia, 
tarsal  and  metatarsal  bones,  and  phalanges. 

We  have  not  space  here  to  enter  into  the  details  of  the  application 
of  this  general  plan  to  the  structure  of  the  skeleton  of  the  various 
forms  of  vertebrate  animals,  but  this  has  been  done  in  a  most 
masterly  manner  by  Professor  Owen,  in  his  '  Report  on  the  Homo- 
logies of  Ihe  Vertebrate  Skeleton,'  published  in  the  'Transactions  of 
the  British  Association'  for  1846,  and  also  subsequently  in  an  inde- 
pendent volume  devoted  to  the  same  subject.  This  department  of 
anatomical  inquiry  is  no  longer  a  matter  of  ingenious  hypothesis  and 
verbal  speculation,  but  has  been  placed  by  this  inquirer,  through  the 
unerring  principles  of  comparative  anatomy  and  development,  upon 
the  firmest  basis,  and  may  be  regarded  as  an  essential  part  of  scientific 
truth. 

VERTEBRA'TA.  [Mammalia.] 
VERTICILLUS.  [Inflorescence.] 

VERTI'GO,  a  genus  of  Gasteropodous  Mollusca.  The  shell  is 
cylindrically  fusiform,  sinistral,  hyaline ;  the  aperture  margined, 
sinuous,  and  denticulate  on  the  inner  edge ;  the  peristome  somewhat 
reflected. 


Vertigo  pvslUa.    Great  Britain. 


This  terrestrial  genus  is  minute,  and  bears  some  resemblance  to 
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VESPIDVE.  l!iv 


Pupa;  but  tho  ihslll  are  sinistral,  or  left-handed,  to  use  the  collector'* 
term,  and  of  a  glassy  transparency.  [HeLICID*.] 

V  Kit  UNA.  [GiiAi-siD^.] 

VKRVAIN.  IVeiuiena.J 

VESPKRTILIO.  [Cheiroptera.] 

VESPERTILIO'NIDjK.  [CnEmoiTEiiA.] 

VE'SPID-iE,  a  family  of  InneoU  belonging  to  tho  order  Hymen- 
optera.  It  comprises  the  species  of  tho  genus  Vcujia  of  Linnaeus, 
of  which  tho  common  Wasp  and  the  Hornet  are  familiar  examples. 
They  were  formed  into  a  family  by  Latreillo,  under  the  name  of 
Diploptcra,  afterwards  changed  into  Diplopleryija  by  Kirby.  They 
form  the  third  and  last  division  of  the  first  sub-section  (Prwdonet),  of 
the  second  section  (Aculeata)  of  ffytntnopttra,  in  Westwood's  reviniou 
of  Latruille's  arrangement.  When  at  rest  they  fold  their  wingt 
throughout  their  entire  length,  whenco  their  distinctive  appellation. 
The  wings  of  all  the  insects  of  tho  family  have  a  similar  neura- 
tion,  their  eyes  are  lunate,  and  there  are  glands  at  the  extremity 
of  the  labrum.  The  fore  wings  have  one  marginal  and  three 
perfect  submarginal  cells,  with  an  incomplete  terminal  submarginal 
cell. 

Whilst  some  of  these  characters  are  so  peculiarly  distinctive  of  the 
Diplopteryga  that  they  are  not  to  be  seen  in  any  other  insects  of  the 
order,  they,  strange  to  say,  do  not  at  all  indicate  a  community  of 
habits.  Among  the  Wasps  are  insects  of  the  most  dissimilar  habits  ; 
some  solitary,  others  living  in  societies,  some  phytophagous,  others 
carnivorous.  Such  as  are  social  rival  the  bees  in  the  complicated 
instincts  which  regulate  their  societies.  At  first  sight  these  great 
differences  of  manners  would  seem  to  point  to  a  classification  superior 
to  that  founded  on  such  unimportant  characters  as  the  folding  of  the 
wings,  &c.  But  when  we  find  on  further  inquiry  that  the  latter 
apparently  insignificant  distinctions  correspond  to  essential  modifi- 
cations of  structure  common  to  all  the  insects  of  the  family,  we  are 
led  to  conclude  that  among  the  Wasps,  structure,  and  not  economy,  is 
the  real  source  of  essential  character.  Some  authors,  laying  greater 
stress  on  habit  than  on  structure,  have  been  inclined  to  separate  far 
apart  the  Social  from  the  Solitary  Wasps ;  but  the  utmost  to  which 
a  separation  can  be  admitted  is  that  arrangement  adopted  by  Mr. 
Westwood,  namely,  the  division  of  the  Diplopteryga  into  two  families, 
the  Eumenidce  and  the  Vespidie. 

Besides  the  characters  already  mentioned,  the  Wasps  are  distin- 
guished by  the  form  of  the  antennae,  which  are  usually  angled  and 
somewhat  clavate  at  their  extremities.  Their  tongues  are  trifid  and 
laciniated  at  the  tips ;  the  palpi  are  short  aud  filiform ;  the  maxilla; 
long  and  compressed ;  their  eyes  are  notched  ;  the  thorax  is  entire. 
The  bodies  of  the  Wasps  are  usually  black,  with  yellow  markings,  the 
males  differing  from  the  females  in  having  the  clypeus  not  marked 
with  yellow  spots.  They  are  naked,  or  but  slightly  hairy.  The 
abdomen  is  often  pedunculated,  and  the  females  and  neuters  are  pro- 
vided with  a  powerful  sting.  Their  legs  are  unprovided  with  apparatus 
for  the  collection  of  pollen. 

The  Solitary  Wasps,  each  species  of  which  comprises  males  and 
females  only,  constitute  the  family  Eurnenidx.  The  genera  Eumenes 
and  Odynerus  belong  to  it.  Their  peculiarities  of  organisation  are 
adaptations  to  their  peculiarities  of  habit.  Thus  the  mandibles  form 
a  kind  of  rostrum,  resembling  that  of  the  Fossores,  for  the  purpose  of 
seizing  and  carrying  off  the  insects  on  which  they  prey.  The  antennae 
are  composed  of  12  or  13  distinct  joints,  according  to  the  sex,  aud  are 
pointed.  The  labrum  is  divided  into  four  pilose  setae,  with  glands  at 
their  extremities ;  the  lateral  ones  narrow  and  pointed,  the  interme- 
diate longer.  The  clypeus  is  oval  or  heart-shaped,  and  anteriorly  more 
or  less  truncate.  The  basal  segment  of  the  abdomen  in  the  typical 
species  is  elongated  into  a  peduncle.  Their  larvae  are  fleshy  grubs, 
with  tubercles  serving  instead  of  feet. 

The  habits  of  the  Solitary  Wasps  are  interesting.  Reaumur  informs 
us  that  the  Odynerus  murarius  (Vespa  muraria)  of  Linnaeus  makes  a 
hole  several  inches  deep  in  the  sand,  or  in  the  sides  of  walls,  con- 
structing a  tube  of  earthy  paste,  at  first  straight,  and  then  curved  at 
its  entrance.  In  this  burrow  it  constructs  its  cells,  and  deposits  in 
the  cavity  of  the  interior  cell  from  8  to  12  little  green  caterpillars, 
arranging  them  spirally  in  layers  above  each  other.  In  the  midst  of 
these  it  deposits  its  eggs,  then  closes  the  mouth  of  the  hole  with  the 
materials  of  the  tube,  which  it  had  used  as  a  sort  of  scaffold  The 
larvae  when  hatched  feed  upon  the  caterpillars.  Mr.  Westwood  states 
that  the  Odynerus  Antilope  lines  its  cells  with  mud,  of  which  it  carries 
small  round  pellets  into  its  burrow  under  its  breast.  Bouche'  observes 
that  Odynerus  Parietum  stores  up  flies  and  other  perfect  insects,  along 
with  caterpillars,  for  the  food  of  its  young.  In  the  1  Gardener's  Maga- 
zine' for  1837  a  most  remarkable  instinct,  displayed  by  a  species  of 
Odynerus,  is  related  by  Mr.  Westwood  The  insect  he  describes  stores 
in  its  nest  the  leaf-rolling  larva  of  a  Torlrix,  which  it  obtains  by  intro- 
ducing its  sting  into  the  rolls  of  leaves,  and  then  running  to  the  end 
of  the  roll  to  catch  the  larva,  which  it  finds  endeavouring  to  make  its 
escape  from  its  unknown  enemy.  According  to  Geoffroy,  the  Eumenci 
coarctala  constructs  upon  stems  of  heaths  and  other  plants  a  sphericaj 
nest  of  fine  earth,  which  it  fills  with  honey,  and  there  deposits  an  egg. 
In  tho  first  volume  of  the  new  series  of  the  '  Magazine  of  Xatural 
History,'  Mr.  Shuckard  gives  an  interesting  history  of  a  new  British 
Odynerus,  0.  Icevipes,  which  builds  its  nest  in  excavations  made  in  the 
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pith  of  dead  bramble-sticks.  In  this  case  there  was  no  appearance  of 
any  food  having  been  laid  up  with  the  grub. 

The  genus  Ceramitis  is  an  exception  to  its  family,  since  its  upper 
wings  are  not  folded  longitudinally,  and  are  furnished  with  only  two 
submarginal  cells.  It  differs  also  in  some  other  characters.  In  its 
habits  it  resembles  the  Odyneri.  The  species  inhabit  Europe  and 
South  Africa.  The  genus  Masaris,  constituting  Latreille's  family  of 
Masaridce,  is  also  anomalous  in  some  of  its  characters,  but  agrees  with 
Eamcnes  in  the  manner  of  folding  its  wings. 

The  Social  Wasps  constitute  the  restricted  family  of  Vespidce  of 
Westwood,  the  Polistides  of  Saint  Fargeau.  They  live  in  numerous 
societies,  consisting  of  males,  females,  and  neuters,  which  are  tempo- 
rary, being  dissolved  at  the  approach  of  winter.  The  mandibles  of 
the  Vespidce  proper  are  not  longer  than  broad,  and  are  broadly  and 
obliquely  truncated  at  their  extremities.  The  labrum  is  short  and  but 
slightly  elongated,  and  the  clypeus  is  nearly  square.  They  are  vora- 
cious insects,  preying  upon  others,  and  on  meat,  honey,  fruit,  &c.  The 
winged  insects  prepare  the  food  in  their  stomachs  for  their  young, 
which  they  feed  daily.  The  males  are  drones,  and  do  not  work,  leaving 
all  labour  to  the  females  and  neuters.  The  larvas  are  fleshy  grubs, 
destitute  of  feet,  but  furnished  with  lateral  tubercles.  Some  of  the 
species,  as  the  Hornet  ( Vespa  crahro),  are  of  considerable  size.  Such 
as  belong  to  the  genus  Vespa  build  a  covering  to  their  nests.  The 
nests  of  Polistes  have  the  cells  undefended.  The  nests  are  constructe  1 
of  a  papyraceous  substance  made  from  wood  or  the  bark  of  trees,  and 
those  of  some  species  include  an  immense  number  of  cells  of  an 
hexagonal  form,  arranged  in  tiers  with  their  mouths  downwards; 
sometimes  as  many  as  16,000.  A  Brazilian  species  makes  honey.  A 
Demerara  wasp  suspends  its  nest  by  a  ring  from  the  uppermost 
branches  of  trees,  so  as  to  be  out  of  the  reach  of  monkeys.  In  the 
collection  of  the  Zoological  Society  is  a  wasp's  nest  from  Ceylon, 
built  inside  a  great  palm-leaf,  and  not  less  than  6  feet  in  length.  In 
the  British  Museum  may  be  seen  some  curious  nests  of  exotic  species. 
The  hornet  constructs  its  nest  of  a  coarser  substance  thau  that  used 
by  the  common  wasp,  and  builds  it  in  the  trunks  of  trees  aud  in 
old  walls. 

Of  the  indigenous  species,  the  Vespa  vulgaris  is  the  most  common. 
It  is  a  ground- wasp,  as  is  also  the  V.  rufa,  a  rarer  species,  making 
smaller  nests  and  associated  in  less  populous  societies.  Of  Tree-Wasps 
we  have  V.  hohatica  of  Linnaeus,  which  is  the  V.  Aixjlica  of  Leach, 
and  the  V.  Britannica  of  the  last-named  author. 

Wasps  live  in  societies,  composed  of  females,  males,  and  neuters,  or 
workers,  which  are  essentially  females,  but  have  the  reproductive 
organs  undeveloped  or  passive.  The  females  are  usually  largest,  but 
of  them  there  are  two  sizes — one  very  much  larger  thau  the  neuters, 
and  laying  eggs  which  produce  two  sexes,  while  the  other  is  about  the 
same  size,  and  lays  ouly  male  eggs.  The  larger  kiud  are  produced 
later  than  the  workers,  and  come  forth  to  be  queens  and  to  found  new 
colonies  in  the  following  spring.  Destined  to  become  the  monarch  of 
a  populous  state,  the  queen-mother  is  at  first  an  outcast  and  alone. 
Industry  effects  her  greatness.  With  instinctive  ambition,  ere  her 
subjects  are  boin,  she  lays  the  foundations  of  the  metropolis  of  her 
kingdom,  building  the  first  houses  herself.  She  then  gives  birth  to 
their  first  inhabitants,  whom  she  feeds  and  nurses  without  assistance. 
"  At  length  she  receives  the  reward  of  her  perseverance  and  labour, 
and,  from  being  a  solitary  unconnected  individual,  in  the  autumn  is 
enabled  to  rival  the  queen  of  the  hive  in  the  number  of  her  children 
and  subjects,  and  in  the  edifice  which  they  inhabit — the  number  of 
cells  in  a  vespiary,  sometimes  amounting  to  more  than  16,000,  almost 
all  of  which  contain  either  an  egg,  a  grub,  or  a  pupa,  and  each  cell 
serving  for  three  generations  in  a  year ;  which,  after  making  every 
allowance  for  failures  and  casualties,  will  give  a  population  of  at  least 
80,000.  Even  at  this  time,  when  she  has  so  numerous  an  army  of 
coadjutors,  the  industry  of  this  creature  does  not  cease,  but  she  con- 
tinues to  set  an  example  of  diligence  to  the  rest  of  the  community. 
If  by  any  accident,  before  the  other  females  are  hatched,  the  queen- 
inother  perishes,  the  neuters  cease  their  labours,  lose  their  instincts, 
nud  die."    (Kirby  and  Spence.) 

The  community  of  wasps  and  its  nest  are  called  a  vespiary.  There 
are  several  hundred  females  in  a  large  vespiary,  few  of  which  survive 
the  winter.  The  survivors  fly  about  in  spring  actively  engaged  in 
preparations  for  their  future  colonies.  Once  established,  they  never 
quit  the  nest.  In  their  youth  they  emerge  from  the  pupa  towards  the 
end  of  August,  and  at  the  same  time  with  the  males.  They  pair  in 
September  and  October.  The  males  are  about  equal  in  number  with 
the  females.  Their  habits  are  industrious,  and  not,  like  those  of  drones, 
luxurious  and  lazy.  They  are  the  street-sweepers  aud  undertakers  of 
their  city.  They  carry  off  the  rubbish  and  the  bodies  of  the  dead, 
which,  if  too  heavy  for  their  strength,  they  quarter  and  carry  away 
piecemeal.  Their  lives  are  peaceful,  and  they  die  a  natural  death  at 
the  close  of  the  year,  when  the  cold  destroys  both  them  and  the 
workers. 

The  neuters  are  the  most  numerous  and  busiest  class  of  the  vespine 
community.  They  are  the  architects,  soldiers,  and  commissaries  of 
the  state.  They  build  the  nest,  gather  provisions,  regulate  the  nur- 
series, and  revenge  insults.  They  ramble  everywhere  with  impunity, 
and  all  provisions  are  to  their  taste.  They  levy  contributions  where- 
ever  they  can,  and  fight  for  their  spoil  if  disturbed.    Robbers  and 
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ferocious  cnemiej  of  the  rest  of  the  world,  they  are  faithful 
servants  of  the  commonwealth  of  which  they  are  members.  The 
food  they  collect  is  shared  among  all  with  impartial  justice.  The 
worker  having  brought  home  his  spoil,  perches  on  the  top  of  the  nest 
amid  his  assembled  compatriots,  and  disgorging  the  sweets  he  has 
collected,  fairly  distributes  them.  When  not  occupied  on  foraging 
expeditions,  the  neuters  are  employed  in  the  enlargement  and  repair 
of  the  nest.  Celerity  and  order  prevail  in  all  their  operations.  Each 
of  the  masons  has  his  allotted  space,  ani  nch  or  an  inch  and  a  half  in 
extent,  wherein  he  conducts  his  plastering  occupation,  his  mouth 
serving  as  a  hod,  carrying  a  ball  of  ligneous  fibre,  previously  torn  by 
his  powerful  jaws  from  gate-posts,  wood-blocks,  and  neighbouring 
trees.  This  fibre,  kneaded  together  and  moistened  with  saliva,  is 
made  into  a  paper,  of  which  are  constructed  the  combs,  each  made 
up  of  a  number  of  hexagonal  cells  opening  downwards.  The  outside 
of  the  whole  nest  is  coated  with  foliaceous  layers.  It  is  probable  that 
the  substance  of  the  comb  is  made  from  the  scrapings  of  sound  wood  ; 
that  of  the  envelope  from  a  mixture  of  sound  and  decayed.  The  nest* 
of  Tree-Wasps  are  finest  aud  closest  in  texture,  which  is  necessary, 
since  they  are  so  much  more  exposed  to  the  vicissitudes  of  the  weather 
thau  those  which  are  buried  in  the  ground.  Some  foreign  species 
construct  their  nests  of  a  solid  and  thick  pasteboard,  impenetrable  to 
the  rain  ;  others  diversify  the  outside  of  their  habitations  with  conical 
knobs  of  various  shapes  and  sizes,  supposed  to  be  defences  against 
their  larger  enemies,  and  construct  pent-roofs  to  protect  the  entrance 
from  the  wot,  the  entrance-hall  being  so  twisted  as  to  prevent  the 
invasion  of  hostile  insects.  The  cells  of  the  comb  of  the  common 
English  Wasp  are  brown,  and  coarse  in  texture ;  but  where  the  larvae 
have  spun  their  cocoons,  they  are  fouud  lined  with  a  white  and  semi- 
transpareut  paper,  fashioned  on  the  mould  of  the  cell,  and  probably 
made  by  the  larva)  themselves. 

Wasps  have  sentinels  placed  at  the  entrances  of  their  nest  to  give 
an  alarm  in  case  of  danger.  If  these  guards  are  seized  aud  destroyed, 
the  rest  do  not  attack.  Mr.  Knight  observed  that  if  a  uest  of  wasps 
be  approached  without  alarming  the  inhabitants,  and  all  communica- 
tion be  suddenly  cut  off  between  those  out  of  the  uest  and  those  within 
it,  no  provocation  will  induce  the  former  to  defend  it  aud  themselves. 
But  if  one  escapes  from  within,  it  comes  out  angrily,  as  if  commis- 
Moned  to  avenge  the  wrong,  and  will  sacrifice  its  life  in  defence  of  the 
community. 

(Westwood,  Modem  Classification  of  Insects ;  Introduction  to  Ento- 
mology.) 
VESUVIAN.  [Idocrase.] 
VETCH.  [Vicia.] 

VETCH,  HORSE-SHOE.  [Hiitocrepis.] 
VIBRIO.  [Infusoria.] 

VIBURNUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Caprifoliacem.  The  species  consist  of  shrubs  with  opposite  petiolato 
leaves  and  corymbose  flowers.  The  limb  of  the  calyx  is  5-cleft,  per- 
manent ;  the  corolla  rotate,  subcampanulate,  and  tubular ;  the  fruit  a 
berry,  ovate  or  globose,  with  1  seed  by  abortion,  and  crowned  by  the 
calycine  teeth.  The  species  are  natives  of  Europe,  America,  and 
Asia,  and  are  of  easy  culture  in  British  gardens.  Some  of  them  were 
known  to  the  Greeks  and  Romans,  though  the  species  have  not  been 
always  identified. 

V.  Tinas,  the  Laurustinus,  has  ovate-oblong  quite  entire  permanent 
leaves,  with  the  veins  beneath  furnished  with  glandular  hairs ;  the 
corymbs  flat ;  the  flowers  white,  rose-coloured  before  expansion ; 
berries  dark-blue.  This  plant,  now  so  common  throughout  Europe, 
aud  the  most  general  inhabitant  of  the  gardens  of  Great  Britain,  is  a 
native  of  the  south  of  Europe  and  the  north  of  Africa. 

All  the  varieties  of  Laurustiuus  are  hardy  shrubs,  are  evergreen, 
and  bear  the  climate  of  Great  Britain  well ;  most  of  them  blossom 
from  November  till  April,  and  sometimes  during  May  and  June. 

V.  Lentago,  the  Lentago,  or  Tree- Viburnum,  has  broad  ovate-acumi- 
nate sharply  serrated  glabrous  leaves;  petioles  with  narrow  curled 
margins ;  terminal  sessile  corymbs ;  white  flowers,  and  black  fruit. 
It  is  a  native  of  North  America,  aud  is  found  in  hedges  and  on  the 
borders  of  woods  from  New  England  to  the  Caroliuas  and  also  io 
Canada. 

V.  Lantana,  the  Wayfaring-Tree,  has  cordate-rounded  finely-ser- 
rated leaves,  clothed  beneath,  but  more  sparingly  above,  with  a 
stellate  mealy  pubescence ;  the  cymes  pedunculate,  broad,  flat,  con- 
sisting of  numerous  white  flowers.  This  plant  forms  a  shrub  or  low 
tree,  and  is  a  native  of  Europe  aud  the  west  of  Asia,  in  low  woods 
and  hedges,  and  chiefly  on  calcareous  soils.  It  is  not  uncommon  in 
Great  Britain. 

V.  Opvdus,  the  Guelder  Rose,  or  Snow-Ball,  i3  a  glabrous  plant,  with 
broad  3-lobed  acuminate  unequally  serrated  veiny  leaves ;  petioles 
beset  with  glands  towards  the  top,  and  several  oblong  leafy  appendages 
lower  down  ;  flowers  of  a  white  colour  arranged  in  cymes,  the  lateral 
flowers  dilated,  flat,  and  without  stamens  or  pistils ;  the  berries 
elliptical,  bright-red,  very  juicy,  bitter,  and  nauseous.  It  is  a  native 
throughout  Europe,  and  is  especially  frequent  in  Britain  and  Sweden. 

V.  Oxycoccos,  the  Cranberry  Guelder  Rose,  has  3-lobed  acute  3- 
nerved  leaves  ;  the  lobes  divaricate,  are  acuminate,  and  coarsely  and 
distantly  serrated ;  the  petioles  glandular ;  the  cymes  of  white  flowers 
radiant ;  the  berries  sub-globose,  red,  and  very  much  resembling  cran- 
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berrios.  This  plant  is  a  nativo  of  North  America,  on  the  mountains 
of  Now  York  and  Now  Jersey,  and  throughout  Canada  to  the  arctic 
circle, 

(Loudon,  Arboretum  ct  Fruticctum  llritannicum.) 

VI'CIA,  a  genus  of  Plants  belonging  to  the  natural  order  Lcgumin- 
one.  The  species  are  usually  climbing  herbs  with  abruptly  pinnato 
leaves,  with  many  pairs  of  leaflets  ;  tho  common  potiolo  terminating 
in  a  tendril  at  the  apex,  which  is  mostly  branched;  tho  stipules  arc 
semisagittate  in  form,  and  tho  peduncles  axillary,  1-or  many-uowered ; 
the  calyx  is  tubular,  5-cleft  or  5-toothed,  the  two  upper  teeth  shortest; 
the  corolla  papilionaceous ;  the  stamens  diadelphous ;  tho  style  fili- 
form, being  at  right  augles  with  the  ovary,  villous  on  tho  upper  side, 
and  on  the  under  side  beneath  tho  apex;  the  legumo  1-celled,  many- 
seeded,  oblong ;  the  seeds  with  a  lateral  oval  or  linear  hilum.  The 
species  of  this  genus  are  very  numerous. 

V.  saliva.  Common  Vetch,  or  Tare,  has  leaves  with  tendrils  ;  tho 
leaflets  G-10,  obovate,  mucronate  ;  flowers  usually  twin,  sessile, ;  calyx 
cylindrical ;  a  style  bearded  at  the  apex ;  compressed  oblong  some- 
what torulose  reticulated  erect  legumes,  with  smooth  globose  seeds. 
This  plant  is  a  native  throughout  Europe,  and  its  extensive  cultivation 
diffuses  it  more  abundantly.  It  is  also  found  in  North  America,  about 
Fort  Vancouver. 

V.  biennis,  Biennial  Vetch,  has  about  12  lanceolate  glabrous  leaflets, 
furrowed  petioles,  and  many-flowered  peduncles  hardly  longer  than 
the  leaves.  This  plant  is  a  native  of  Siberia,  and  is  very  hardy,  con- 
tinuing green  throughout  the  winter,  and  furnishing  an  early  fodder. 

V.  Uracca,  Tufted  Vetch,  has  many-flowered  peduncles  longer  than 
the  leaves ;  flowers  imbricate,  crowded,  of  a  fine  purple  colour,  and 
nearly  entire  semi-sagittate  stipules.  It  is  a  native  of  Europe,  and  is 
common  in  Great  Britain  in  bushy  places. 

V.  pisiformis,  Pea-like  Vetch,  is  a  quite  smooth  plant  with  3-4  pairs 
of  ovate  leaflets ;  ovate  semi-sagitt  ite  toothed  stipules,  with  many- 
flowered  peduncles  ;  and  oblong  reticulately-veined  legumes.  It  is  a 
native  of  the  south  of  Europe,  in  woods,  and  is  cultivated  on  account 
of  its  seeds. 

V.  scpium,  Bush- Vetch,  has  flowers  mostly  in  fours,  somewhat 
stalked ;  upr  ight  glabrous  legumes ;  ovate  obtuse  leaflets.  It  is  a 
nativo  of  Europe,  and  is  common  in  Great  Britain  in  woods  and 
shady  places.  It  shoots  early  in  the  spring,  and  would  answer  for 
feeding  cattle;  but  an  objection  to  its  cultivation  exists,  as  its  seeds 
are  liable  to  the  attacks  of  the  larva;  of  a  species  of  Attelabus.  It 
has  been  recommended  to  be  sown  among  clover  for  mowing. 

V.  sylvatica,  the  Wood  Vetch,  has  many-flowered  peduncles  longer 
than  the  leaves,  elliptico-oblong  mucronate  leaflets,  and  lunate  stipules 
deeply  toothed  at  their  base.  It  is  a  native  of  Europe  in  mountain 
woods,  and  is  abundant  in  the  north  of  England  and  Scotland.  It  has 
numerous  large  white  flowers  streaked  with  bluish  veins,  and  is  the 
handsomest  of  the  British  species.  Its  stems  are  from  3  to  6  feet  high, 
climbing  by  means  of  its  branching  tendrils.  It  has  been  recommended 
as  a  valuable  plant  for  fodder. 

V.  lutea,  Rough-Podded  Yellow  Vetch,  has  sessile  solitary  flowers ; 
the  standard  glabrous ;  the  legumes  reflexed,  hairy  ;  the  stems  diffuse ; 
the  stipules  coloured.  It  is  a  native  of  the  south  of  Europe.  In 
Great  Britain  it  is  occasionally  found  on  stony  ground,  especially  near 
the  sea.  Its  stems  are  from  6  to  12  inches  high,  and  it  has  long  yellow 
flowers. 

V.  Bithynica,  Rough-Podded  Purple  Vetch,  has  stalked  mostly 
solitary  flowers,  with  rough  upright  legumes ;  petioles  with  two  pairs 
of  lanceolate  leaflets,  and  toothed  stipules.  It  is  a  native  of  the  south 
of  Europe.  It  occurs  occasionally  in  Great  Britain,  in  gravelly  soils, 
more  especially  near  the  sea.  It  is  a  prostrate  plant  with  purple  and 
white  flower* 

VICO'A,  a  genus  of  Plants  belongiug  to  the  natural  order  Compo- 
site, and  sub-tribe  Inulem. 
VICUGNA,  or  VICUNA.  [Llama.] 

VIDUA.  [PLOCEINiE.] 

VILLA'IISIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Gentianaccw,  named  after  Villars,  a  French  botanist.  It  has  a  5-parted 
calyx  ;  a  subrotate  corolla  with  spreading  limb,  the  segments  with  a 
flat  disc ;  2-lobed  stigmas,  the  lobes  toothed  ;  5  hypogynous  glands  ; 
a  1-celled  2-valved  or  valveless  capsule  ;  seeds  naked,  or  girded  with 
a  membranous  margin.  There  are  about  16  species  of  this  genus. 
They  are  either  aquatic  or  marsh  plants,  with  alternate  entire  leaves 
and  yellow  flowers.  They  are  inhabitants  of  all  parts  of  the  world. 
One  only  is  a  native  of  Europe. 

V.  Nymphceoides,  Nymphsea-like  Villarsia,  is  a  floating  plant,  with 
orbicular-cordate  leaves;  the  peduncles  single-flowered,  and  aggregate; 
the  segments  of  the  corolla  ciliate.  It  is  a  native  of  Denmark,  Hol- 
land, Sweden,  Germany,  Piedmont,  and  of  Siberia.  It  is  found  in 
ditches  and  slow-running  streams.  It  is  also  a  native  of  Great  Britain, 
though  comparatively  a  rare  plant  It  is  found  in  the  Thames,  in 
the  recesses  of  the  shores  near  Walton  Bridge,  near  Botley  Bridge, 
Godstow  Bridge,  and  Hinksey  Ferry.  It  occurs  also  in  the  fens  of 
Lincolnshire  and  in  Yorkshire.  It  is  a  beautiful  plant,  and  may  be 
easily  cultivated.  It  has  a  large  yellow  flower,  which  is  curiously 
plaited.  It  is  a  very  abundant  plant  in  Holland,  frequently  covering 
large  tracts  of  the  canals  with  its  beautiful  yellow  flowera  and  dark- 
green  leaves. 
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VILLAItSITE,  a  Mineral  whose  primary  form  is  a  rhombic  prinrrj. 
Colour  yellowish-green.  Fracture  granular.  Hnriiiicw  3'0  to  3-5. 
iSubtransparent.  It  is  found  at  Travcrsella  in  Piedmont.  It  contain* 
silica,  magnoHia,  protoxide  of  iron,  protoxide  of  manganese,  lime, 
potash,  and  water. 

VINA'GO.  [Comjmdida;.] 

VINCA  (from  '  vinco,'  to  l>ind),  a  genus  of  Plants  belonging  to  the 
natural  order  Apocynucece.  It  has  a  salver-shaped  corolla,  with  tho 
tube  longer  than  the  calyx,  and  the  throat  bearded  ;  the  segments 
of  tho  limb  flat,  oblique,  6-lobed,  truncate  at  the  Bpei ;  5  wBilMitli 
inserted  in  the  throat,  inclosed  with  short  filaments.  Five  or  six 
spocies  of  this  gonus  have  been  described  ;  they  are  creeping,  suffru- 
ticoso,  or  herbaceous  plants,  with  smooth  shilling  opposite  h  aves, 
with  blue,  purple,  or  white  flowers,  seated  on  solitary  axillary  alter- 
nate peduncles.    They  are  natives  of  Europe,  in  shady  pi  aces. 

V.  major,  Greater  Periwinkle,  has  stems  rather  erect,  ovato-acute 
ciliated  leaves ;  teeth  of  the  calyx  linear,  subulate,  ciliated,  and 
usually  with  a  smaller  tooth  on  each  side  at  the  base  ;  the  segments 
of  the  corolla  are  broad  and  ovate.  It  is  a  native  of  the  middle  and 
southern  parts  of  Europe,  and  is  apparently  wild  in  many  parts  of 
Great  Britain,  but  it  may  be  doubted  whether  it  is  an  original  nativo 
of  this  island.  Its  flowers  are  of  a  fine  purple-blue  colour,  and  are 
larger  than  those  of  any  other  species.  The  English  name,  Periwinkle, 
seems  to  be  derived  from  the  French,  Pervenche.  Iu  Chaucer' 3  time 
it  was  called  Perwinke  : — 

"  There  sprang  the  violet  al  newe, 
And  fresh  perwinke  rich  of  hewe." 

The  flowers  appear  early  in  spring,  and  continue  open  all  the 
summer.  It  is  well  adapted  for  growing  on  the  ground  of  shrubberies, 
as  well  as  on  the  banks  of  hedgerows,  or  in  any  shady  place.  In  olden 
times  great  virtues  were  attributed  to  the  Periwinkle  ;  amongst  other 
things,  Culpepper  says,  "  the  leaves  of  the  Periwinkle  eaten  by  man 
and  wife  together  do  cause  love  between  them."  In  Italy  this  plant 
is  called  Fiore  di  Morte,  from  the  practice  of  making  garlands  of  it 
in  which  to  bury  dead  children.  It  was  at  one  time  much  used  in 
sorceries  and  incantations,  hence  the  French  still  call  it  Violette  des 
Sorciers. 

V.  minor,  Lesser  Periwinkle,  has  procumoent  stems ;  the  flowering 
stems  usually  erect.  It  is  a  native  of  Europe,  iu  the  same  situations 
as  the  last,  and  is  often  found  in  Great  Britain. 

VINCULARIA.  [Polyzoa.] 

VINE.  [Vitis.] 

VI'OLA,  a  genus  of  Plants,  the  type  of  the  natural  order  Violacece. 
The  sepals  are  unequal,  5,  all  more  or  less  drawn  out  downwards  into 
ear-like  appendages,  erect  after  flowering;  petals  5,  unequal,  convolute 
in  {estivation,  with  3-nerved  claws,  the  lower  one  drawn  downwards 
into  a  hollow  spur ;  stamens  5,  approximate  or  coarctate,  inserted  on 
the  top  of  the  teeth  of  a  pentagonal  5-toothed  toru3 ;  the  filaments 
dilated  at  the  base,  oblong  or  triangular,  bearing  the  anthers  low 
down  ;  lobes  of  anthers  spreading  at  the  base ;  the  two  anterior 
stamens  bearing  on  their  back  two  nectariferous  lancet  shaped  round 
or  linear  appendages,  which  are  drawn  in  within  the  spur.  The 
species  of  this  genus  are  exceedingly  numerous. 

V.  odorata,  Common  Sweet  Violet,  has  no  stem  ;  a  hooked  naked 
stigma ;  creuated  smoothish  roundish-cordate  leaves ;  ovate  obtuse 
sepals,  the  two  lateral  petals  with  a  hairy  line  ;  the  spur  Very  blunt ; 
the  capsules  turgid,  hairy ;  the  seeds  turbinate,  whitish ;  the  stoles 
creeping,  long,  rooting.  This  plant  is  a  native  throughout  the  whole 
of  Europe,  and  in  Siberia  and  China.  It  is  common  in  England,  but 
is  a  rare  plant  in  Scotland  and  Ireland.  Wherever  this  plant  grows 
its  delicious  scent  has  made  it  a  great  favourite. 

V,  hirta,  the  Hairy  Violet,  has  no  stem,  the  whole  plant  villous  or 
pubescent.  It  is  found  throughout  Europe,  and  is  not  uncommon  in 
England,  though  rare  in  Scotland. 

V.  canina,  Dog's  Violet,  has  an  herbaceous  ascending  channelled 
stem  and  cordate  acute  leaves.  The  flowers  are  blue  ;ind  scentless. 
It  is  a  native  of  Europe  and  America. 

V.  palustris,  the  Marsh  Violet,  has  jointed  scaly  roots  ;  a  marginate 
stigma;  smooth  cordately  kidney-shaped  leaves;  broad  ovato-acumi- 
nate  stipules.    It  is  more  abundant  in  Scotland  than  England. 

V.  lactea,  Cream-Coloured  Violet,  has  an  ascending  stem,  with  ovato- 
lanceolate  glabrous  leaves,  dentate  stipules,  and  acuminate  bracts.  It 
is  a  native  of  boggy  heaths  in  Switzerland,  Frauce,  and  Britain.  It 
is  by  some  considered  only  a  variety  of  V.  palustris.  V.  liflora  is  a 
native  of  Europe  and  North  America,  and  has  a  2-flowered  stem  with 
small  yellow  flowers,  the  lip  being  streaked  with  black. 

V.  tricolor,  Three-Coloured  Violet,  Heart' s-Ease,  or  Pansy,  has  a 
somewhat  fusiform  root ;  diffuse  branched  stems  ;  lower  leaves  ovato- 
cordate,  deeply  crenate;  runcinately  pinnjtifid  stipules,  with  the 
middle  lobe  crenated  ;  spur  thick,  obtuse ;  nectaries  linear.  This  plant 
is  a  native  of  cultivated  fields  and  gardens  throughout  Europe,  Siberia, 
and  North  America.  The  petals  vary  exceedingly  in  colour  and  size, 
and  this  tendency  has  been  taken  advantage  of  by  the  floriculturist 
for  producing  varieties  of  this  flower,  and  there  is  no  flower  that  has 
received  more  attention  than  the  Pansy.  [Pans  v,  iu  Auts  and  Sc.  Div.] 

V.  lutea,  Yellow  Mountain- Violet,  or  Yellow  Pansy,  has  a  fibrous 
slender  root ;  simple  triangular  stems ;  ovate  obloug  crenate  fringed 
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(eaves ;  lyrate  subpalmato-pinnatifid  leaflets.  This  plant  is  a  native  of 
moist  mountainous  pastures  in  Wales,  the  north  of  England,  and 
Scotland.    The  other  British  species  are  V.  sylvatica  and  V.  stagnina. 

In  their  geographical  distribution  the  species  of  violet  are  materially 
influenced  by  climate.  "  The  species  from  tropical  countries,"  says 
Professor  E.  Forbes,  "  are  mostly  from  localities  where  the  influence 
of  elevation  has  neutralised  or  modified  the  climatical  influence. 
The  various  sections  of  the  genus  have  geographic  centres,  as  may  be 
seen  in  the  congregations  of  the  allies  of  V.  hirta  in  North  America, 
and  of  those  of  V.  tricolor  in  alpine  Europe.  North  America  may 
be  looked  upon  as  the  capital  of  the  whole  genus,  since  we  find  there 
representatives  of  all  its  subdivisions.  In  the  following  table  the 
distribution  of  75  species,  according  to  the  form  of  their  nectaries,  is 
exhibited : — 

America :  Aug. 
NcctaricR.         Europe.   Asia.   Africa.    North.   South,  trnlia.  Total. 
Lancet-Shaped  .    19        4        1        22        1        1  48 
Rotund.      ..2        0        0  1        0        1  4 

Linear  .    12        4        1  6        0        0  23 

VIOLA'CE^E,  Violet-  Worts,  a  natural  order  of  Exogenous  Plants. 
It  has  the  following  essential  characters  : — Sepals  5,  persistent,  with  an 
imbricate  {estivation,  usually  elongated  at  the  base.  Petals  5,  hypogy- 
nous,  equal  or  unequal,  usually  withering,  and  with  an  obliquely  con- 
volute {estivation.  Stamens  5,  alternate,  with  the  petals  occasionally 
opposite  them,  inserted  on  a  hypogynous  disc,  often  unequal ;  anthers 
bilocular,  bursting  inwards,  either  separate  or  cohering,  and  lying 
close  upon  the  ovary ;  filaments  dilated,  elongated  beyond  the  anthers ; 
two  in  the  irregular  flowers,  generally  furnished  with  an  appendage  or 
gland  at  their  base.  Ovary  1-celled,  many-seeded,  or  rarely  1-seeded, 
with  3  parietal  placenta;  opposite  the  three  outer  sepals  ;  style  single, 
usually  declinate,  with  an  oblique  hooded  stigma.  Capsule  of  3  valves, 
bearing  the  placenta:  in  their  axis.  Seeds  often  with  a  tumour  at  their 
base ;  embryo  straight,  erect  in  the  axis  of  fleshy  albumen.  (Lindley.) 
The  species  are  herbs,  undershrubs,  or  shrubs  with  alternate  rarely 
opposite  leaves,  simple,  usually  involute  before  expansion,  and  all  fur- 
nished with  stipules.  The  flowers  are  erect  or  drooping,  axillary, 
seated  on  peduncles,  which  are  1-flowered,  solitary,  or  numerous, 
sometimes  branched. 

Violacem  are  related  to  Polygalacece,  Droseracea,  and  Passifloracew. 
The  order  is  divided  into  two  tribes,  Violcce  and  Alsodinem.  The 
former  chiefly  inhabit  Europe  and  America ;  the  latter,  with  the 
exception  of  the  genus  Pentaloba,  are  natives  of  South  America  and 
Africa.    This  order  embraces  11  genera  and  300  species. 


4  1 

Viola  prduta. 

1,  entire  plant ;  2,  corolla  and  calyx  of  flower  removed,  to  show  the  anthers 
and  nectary  ;  3,  stamen  ;  4,  section  of  capsule  ;  5,  section  of  seed,  showing  the 
embryo. 

All  the  Violacece  possess  in  a  greater  or  less  degree  emetic  proper- 
ties, which  reside  principally  in  their  roots ;  the  principle  on  which 
this  property  seems  to  depend  has  been  separated  by  Boullay  from 
some  species  of  Viola,  and  has  been  called  Violina.  Viola  odorata 
is  admitted  into  the  Edinburgh  and  Dublin  Pharmacopoeias  for  the 
purpose  of  making  a  syrup  of  the  flowers,  which  is  used  on  account 


of  its  scent,  and  is  administered  to  children  as  a  laxative :  it  is  also 
used  as  a  test  of  acidity  and  alkalinity,  being  rendered  green  by 
alkalis  and  red  by  acids.    [Ionididm  ;  Viola.] 
VIOLET.    [Viola;  Violace^.] 

VIPER.  [VlFERID.13.] 

VIPER'S  BUGLOSS.  [EcmuM.] 
VIPER'S  GRASS.  [Scorzonera.] 

VIPERIDiE,  a  family  of  Snakes,  which  aro  thus  characterised  by 
Dr.  J.  E.  Gray  : — Face  without  any  suborbital  pit  on  the  side ;  upper 
jaw  toothless,  with  fangs  in  front ;  rostral  shields  broad,  band-like ; 
scales  keeled  (except  in  Acanthophis) ;  tail  short,  tapering. 

The  following  synopsis  of  the  genera  is  given  in  the  'British 
Museum  Catalogue  : ' — 

I.  Head  depressed,  rounded  on  the  sides,  covered  witli  acutely- 
keeled  scales. 

a.  Nostrils  large,  subsuperior,  anterior,  in  the  centre  of  a  ring- 
like shield,  edged  with  a  large  scale  above.  Clothonina. 

1.  Daboia. — Eyes  convex,  pupil  round  ;  head  elongate  ;  scales 
regularly  keeled  ;  nasal  shield  smooth  in  front.   It  is  found  in  India. 

2.  Clotho. — Eyes  convex,  pupil  oblong,  erect ;  head  short,  broad, 
scales  keeled,  ending  in  a  spine ;  nasal  shield  interrupted  by  a  small 
shield  in  front.    It  is  found  in  Africa. 

6.  Nostrils  small,  subanterior,  sublateral.  Ceraslina. 

3.  Cerastes. — Subcaudal  plates  2-rowed  ;  nostrils  lunate  on  the 
hinder  part  of  a  small  nasal  plate ;  eye-lid  of  males  horned. 

4.  Echis. — Subcaudal  plates  1-rowed ;  nostrils  minute  iu  suture  of  two 
small  scales ;  the  anterior  frontal  shields  minute,  smooth  ;  pupil  round. 

II.  Head  more  or  less  shielded ;  nostrils  anterior,  lateral. 
a.  Head  flat-topped,  high  on  the  Bide3,  shielded  in  front ;  nostrils 
in  the  middle  of  a  shield  ;  tail-end  simple  ;  subcaudal  plates 
2-rowed.  Viperina. 

5.  Vipera. — Superciliary  shield  distinct;  rest  of  the  head  covered 
with  small  smooth  plates ;  nose  more  or  less  recurved. 

6.  Pclias. — Vertebral,  occipital,  and  superciliary  plates  distinct; 
frout  of  head  with  small  shields  ;  nose  blunt. 

6.  Head  ovate,  rounded  on  the  sides,  crown  entirely  shielded ; 
nostrils  between  two  plates  ;  tail-end  simple ;  subcaudal 
plates  2-rowed.  Sepcdonina. 

7.  Sepedon. — Scales  keeled ;  loreal  shields  none ;  one  anterior  and 
three  posterior  ocular  shields  ;  subcaudal  shields  2-rowed. 

c.  Head  depressed,  shielded,  prominent  over  the  eyes;  nostrils 
between  two  shields  ;  tail  ending  in  a  recurved  spine  ; 
subcaudal  plates  1-rowed.  Acanthophina. 

8.  Acanthophis. — Head-shield  rather  scale-like ;  loreal  none. 

III.  Head  dilated,  depressed,  covered  with  acutely-keeled  scales, 
rounded  on  the  sides, 
or.  Nostrils  large,  subsuperior,  anterior,  in  the  centre  of  a  ring- 
like shield,  edged  with  a  large  scale  above.  Clothonina. 
The  family  contains  9  genera  and  20  species,  of  which  2  genera  and 
4  species  are  from  Asia,  5  genera  and  12  species  from  Africa,  2  genera 
and  3  species  in  Europe,  and  1  genus  and  1  species  from  Australia. 

One  of  the  most  characteristic  features  of  this  group  of  animals  is 
the  possession  of  glands  which  secrete  a  poison  with  which  they  destroy 
their  prey. 

The  machinery  which  enables  the  venom-snakes  to  inflict  the  wounds 
by  which  they  kill  is  seen  in  the  accompanying  plates. 


Skull  of  Battlesnake :  profile. 


Tooth  and  poison-gland  of  Trig*  nocephalus  mutut 
a  a,  poison-gland  ;  b,  duct ;  c,  fang :  the  letter  indicates  the  position  of  th* 
slit,  from  which  the  poison  passes  into  the  wound. 
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We  now  proceed  to  describe  a  few  of  tho  forms  illustrative  of  this 
poisonous  family. 

Pelias  Bcrus,  Merr. ;  Vipera,  Ray;  V.  vulgaris,  Latr. ;  V.  communis, 
Leach;  the  Common  Viper. 

"The  head,"  says  Mr.  Hell,  in  his  'British  Reptiles/  "is  somewhat 
depressed,  almost  oval,  slightly  widening  behind  tho  eyes.  Qapo  as 
long  as  the  head,  extending  behind.  No  teeth  in  tho  upper  maxillary 
bones  excepting  the  poison-fangs  ;  a  row  of  small  tooth  in  the  palatine 
bone  on  each  side.  Neck  rathor  smaller  than  tho  back  of  the  head, 
from  which  tho  body  increases  to  noarly  the  middle  of  the  entiro 
length ;  the  rest  of  the  body  to  the  vent  scarcely  diminishing ;  the 
tail  becoming  almost  abruptly  smaller,  and  tapering  to  its  oxtremity, 
which  is  pointed  :  the  tail  varies  iu  proportion  to  tho  body,  but  is 
generally  not  inoro  than  one-eighth  of  the  total  length,  and  in  some 
even  less.  The  head  is  covered  with  small  squamoso  plates,  which 
in  some  specimens  are  regularly  formed  and  symmetrically  placed ; 
but  in  others  they  are  very  irregular.  There  are  three  which  are 
larger  than  the  others,  namely,  tho  vertical  and  the  pair  of  occipital 
plates.  The  scales  of  tho  back  and  sides  are  semioval  or  somewhat 
lanceolate,  imbricated,  and  distinctly  carinated.  They  are  disposed 
in  eighteen  series.  The  plates  of  the  abdomen  have  nothing  particular 
in  their  form ;  they  vary  iu  number,  but  usually  consist  of  about  one 
hundred  and  forty  to  about  one  hundred  and  fifty,  and  those  of  the 
tail  are  about  thirty-five  pairs. 


Head  of  the  Viper.  (Bell.) 

"  The  general  ground-colour  varies  considerably.  In  some  it  is 
nearly  olive,  in  others  a  rich  deep  brown,  and  in  others  a  dirty 
brownish-yellow;  and  when  in  high  health,  and  shortly  after  having 
cast  the  skin,  the  surface  is  slightly  iridescent  in  particular  lights.  A 
mark  between  the  eyes,  a  spot  on  each  side  of  the  hinder  part  of  the 
head,  and  a  zigzag  line  running  the  whole  length  of  the  body  and  tail, 
fcrmed  by  a  scries  of  confluent  rhombs,  as  well  as  a  row  of  small 
triangular  spots  on  each  side,  all  of  a  much  darker  hue  than  the 
ground-colour  of  the  body,  and  frequently  almost  black.  I  have  a 
specimen  in  my  collection  which  I  received  alive  from  Hornsey  Wood, 
the  ground  of  which  was  almost  perfectly  white,  and  all  the  markings 
jet-black.  The  under  parts  are  plumbeous  in  some,  with  lighter  or 
darker  spots ;  in  others  wholly  black." 


Common  Viper  or  Adder  (Vipera  communis). 

This  is,  not  improbably,  the  "Ex<s  of  Aristotle  and  the  Greeks,  and 
the  Yiperaoi  Virgil  (' Georg.,'  iii.  417).  Pliny  ('Nat.  Hist.,*  viii.  39; 
x.  42  ;  xi.  37)  and  the  Romans.  It  is  the  Marasso  of  the  Italians ; 
Vipere  of  the  French ;  Hugg-Orm  of  the  Swedes ;  and  Adder  (anciently 
written  Nedre,  and  later  Eddre,  with  the  loss  of  the  initial  n,  from 
the  Anglo-Saxon  Nsedre)  of  the  country  people  in  many  parts  of 
England  and  Scotland. 

This  reptile  is  found  in  Europe  generally,  from  the  north  of  Russia 
to  the  south  of  Italy  and  Spain  ;  in  England  and  Scotland,  but  not  in 
Ireland. 

From  a  very  early  period  there  appears  to  have  been  a  notion  that 
the  female  Viper,  in  order  to  take  care  of  her  young,  swallows  them. 
This  is  a  question  not  easily  answered,  and  it  lias  been  warmly  dis- 
puted. There  is  no  physiological  reason  against  it.  The  young 
might  live  in  such  a  situation  for  some  time  :  it  is  well  known  that 
frogs  will  live  and  cry  in  the  stomach  of  a  serpent.    But  the  evidence 


of  tho  viper  catchers  is  strong  against  tho  fact,  and  wo  have  never  met 
with  any  ono  who  could  state  that  he  had  actually  seen  tho  young 
enter  or  issue  from  that  retreat.  It  is  not  improbable  that  irbeu 
female  vipers  in  the  last  htago  of  pregnancy  have  been  surprised, 
and  on  being  opened  have  disclosed  living  young,  tho  spectators,  not 
aware  of  the  extreme  thinne-s  of  the  membrane  which  incloses 
them,  and  which  a  very  slight  pressure  will  suffico  to  rupture,  have 
leaped  to  the  conclusion  that  the  young  had  entered  the  mouth  for 
protection. 

When  a  viper  is  about  to  strike,  it  is  generally  more  or  less  coiled, 
and  elevates  tho  head  and  neck,  which  an:  drawn  backwards,  the 
former  in  a  horizontal  position.  The  head  is  then  suddenly  darted  at 
the  object  of  attack,  and  tho  erected  tooth  plunged  into  it  and  with- 
drawn with  a  motion  almost  too  quick  for  the  eye  to  follow.  Unless 
very  much  irritated  the  serpent  will  not  Immediately  repeat  the  bite, 
as  if  conscious  that  time  is  required  for  the  renewal  of  the  poisonous 
secretion,  so  as  to  make  it  sufficiently  virulent. 

We  are  not  aware  of  any  well-authenticated  case  of  a  person  bitten 
by  a  viper  terminating  fatally ;  but  we  would  by  no  means  insure  a 
person  so  wounded  in  the  heats  of  cummer  or  autumn,  especially  if 
the  wound  be  inflicted  on  a  naked  part,  and  if  he  be  of  a  bad  habit  of 
body.  The  remedy  used  by  viper-catchers  is  to  rub  olive-oil  on  tho 
part  wounded,  over  a  chafing-dish  of  coals  They  also  ta';e  it  inter- 
nally. Some  of  them  suffer  themselves  to  be  bitten  by  vipers  full  of 
'  sweltered  venom,'  confident  in  their  remedy.  Such  cases  will  he 
found  in  the  work  of  Dr.  Mead,  who  proved  the  innocence  of  the 
poison  when  swallowed,  by  taking  it  himself  without  the  slightest 
ill  effect,  an  example  not  to  be  rashly  followed,  for  any  recent  injury 
to  the  gums,  or  the  skin  of  the  mouth  or  throat  generally,  would 
render  such  an  experiment  extremely  hazardous  from  the  vascularity 
of  the  part.    Great  medical  virtues  have  been  attributed  to  vipers. 

The  lingering  belief  in  the  wonderfully  invigorating  qualities  of 
1  viper  broth  '  is  not  yet  quite  extinct  in  some  places.  Pliny,  Galen, 
and  others  praise  the  efficacy  of  viper  flesh  in  the  euro  of  ulcers, 
elephantiasis,  and  other  disorders  arising  from  a  corrupt  state  of  the 
system.  By  the  ancients  the  animal  was  generally  served  to  the  patient 
boiled  like  fish,  as  being  more  efficacious  than  when  taken  in  the  form 
of  a  powder  or  other  dried  state.  Sir  Kenelm  Digby's  beautiful  wife 
was  fed  on  capons  fattened  with  the  flesh  of  vipers. 

Open  copses,  dry  heaths,  newly-cleared  woodlands,  and  sandy  wastes 
are  the  usual  haunts  of  the  viper,  which,  in  winter,  is  frequently  found 
iu  its  hybernaculum,  intertwined  with  several  of  its  own  species,  and 
in  an  almost  torpid  state.  These  conglomerations  may  have  given 
rise  to  the  mode  in  which  the  celebrated  Ovum  Anguiuum  was  pro- 
duced. Pliny  indeed  ('  Nat.  Hist.,'  xxix.,  c.  3)  attributes  its  produc- 
tion to  snakes  convoluted  together  in  the  summer,  and  notices  the 
statements  of  the  Druids  with  regard  to  this  mystic  creation.  Mason 
has  not  omitted  to  take  advantage  of  this  tradition  iu  his  '  Caractacus,' 
where  the  Druid  sings— 

"  From  the  grot  of  charms  and  spells, 
Where  our  matron  sister  dwells, 
Brennus,  has  thy  holy  hand 
Safely  brought  the  Druid  wand, 
And  the  potent  adder-stone 
'Gender'd  'fore  the  autumnal  moon  ? 
When  in  undulating  twine 
The  foaming  snakes  prolific  join." 

Our  modern  druidesses  gives  much  the  same  account  of  the  Ovum 
Anguinum,  Glain  Neidr,  as  the  Welsh  call  it,  or  the  Adder-Gem,  as  the 
Roman  philosopher  does,  but  seem  not  to  have  so  exalted  an  opinion 
of  its  powers,  using  it  only  to  assist  children  in  cutting  their  teeth, 
or  to  cure  the  chin-cough,  or  to  drive  away  an  ague.  These  beads  are 
made  of  glass,  and  of  a  very  rich  blue  colour  :  some  are  plain,  others 
streaked  :  we  say  nothing  of  the  figure,  as  the  annexed  plate  will 
convey  a  stronger  idea  of  it  than  words. 


Adder-Stones.  (I'ennant.) 

Vipcra  (Cerastes)  caudalis,  Smith  ( Vipera  oceUata,  Smith),  is  a  species 
described  by  Dr.  Andrew  Smith,  and  is  found  iu  South  Africa. 

Dr.  Smith  says  of  this  snake,  that,  though  generally  inactive,  it  is 
by  no  means  so  when  injured  :  its  movements  are  then  performed  with 
activity ;  and  when  once  it  seizes  the  obnos*ous  object,  it  retains  it3 


1311 


VIPERUME. 


VIPERID^I. 


1213 


hold  with  great  determination,  and  some  considerable  exertion  ia  often 
required  to  detach  it. 


Head  and  Tail  (under  side)  of  Vipera  {Oerastes)  caudalis.  (Smith.) 

The  head  ia  distinct ;  the  body  thick  in  proportion  to  its  length ; 
tho  tail  short,  tapered,  and  pointed.  Angles  of  the  jaws  very  divergent, 
giving  greater  width  to  the  hinder  part  of  the  head,  the  anterior 
portion  of  which  ia  narrower.  Nose  rounded ;  nostrila  near  its  apex, 
each  in  the  centre  of  a  thick  projecting  scale.  Eyebrows  arched,  each 
armed  near  its  middle  with  a  slender  pointed  Blightly-recurved  spine, 
about  a  line  or  a  line  and  a  quarter  in  length.  Scales  of  anterior  part 
of  the  head,  particularly  round  the  eyes,  very  small ;  thoae  between 
and  immediately  behind  the  noatrils  imperfectly  carinated;  on  the 
hinder  part  of  the  head  they  aro  oval,  as  on  the  body,  and  diatinctly 
carinated.  On  the  back  and  sides  they  :iru  arranged  in  longitudinal 
rows ;  and  from  the  points  of  each  row  overlapping  the  baae  of  those 
immediately  behind  them,  the  carimtions  form  continuous  ridges, 
about  twenty-seven  in  number  generally. 


Vipera  [Cerastes)  caudalis.  (Smith.) 

Echidna  inomata  (Smith)  ia  another  African  species. 

Back  and  sides  dark  yellowish-brown ;  belly  brownish-yellow, 
sparingly  sprinkled  with  brownish  dots ;  tail  above,  indistinctly 
marked  with  dull  brown  spots  or  bars.  Head  oblong,  heart-shaped. 
Length  13£  inches.  (Smith.) 


Echidna  inornata.  (Smith.) 


Dr.  Smith  notices  the  fact  that  the  Vipers  and  one  or  two  species 
of  Elaps  are  the  only  snakea  of  South  Africa  which  permit  them- 
selves generally  to  be  closely  approached  without  evincing  any  appar- 
out  concern.    The  othero  manifest  a  disposition  to  aot  on  the  offensive 


or  to  fly  :  even  an  unusual  noise,  without  its  cause  being  visible,  is 
sufficient,  he  remarks,  to  insure  the  retreat  of  the  innocuous  one?. 

The  different  species  of  Naia  and  the  Elaps  lubricws  (Merr.)  are,  he 
obaervea,  alwaya  ready  for  the  fight ;  and  when  their  haunts  are 
invaded  they  often  advance  upon  the  intruder  with  the  head  and 
anterior  part  of  the  body  almost  perpendicular,  the  neck  expanded, 
and  an  expression  sufficiently  indicative  of  the  malignant  purpose  they 
have  in  view.  "  To  witness  such  a  proceeding,"  says  Dr.  Smith  in 
continuation,  "once  fell  to  my  own  lot.  Walking  in  the  vicinity  of 
Graham's  Town,  I  happened  to  excite  the  attention  of  a  Naia  Hama- 
chates,  which  immediately  raised  its  head,  and  warned  me  of  my 
danger  by  the  strength  of  its  expiration  ;  it  then  commenced  an 
advance,  and,  had  I  not  retired,  I  should  in  all  probability  have 
suffered,  provided  I  had  not  been  fortunate  enough  to  disable  it, 
which  possibly  would  not  have  happened,  considering  that  the  species, 
in  common  with  othera  of  the  same  genua,  is  extremely  active.  Even 
though  I  retired  I  was  not  satisfied  the  danger  was  past,  as  the  flight 
of  this  snake's  enemy  does  not  always  put  a  stop  to  its  advance  when 
once  commenced." 

Dr.  Smith  figures  three  varieties  of  Naia  ITaje  in  his  '  Zoology  ot 
South  Africa'  and  the  young  state  of  the  serpent,  with  the  synonym* 
Echidna  flava,  Merr.,  Naia  nigra,  Smith,  Geel  Copell,  Bruin  Copell 
and  Spuugh-Slang  of  the  Capo  Colonists. 


Nuia  Hajc  (young).  (Smith.) 

Dr.  Smith  remarks  that  if  this  reptile  be  specifically  different  from 
Naia  Eaje  of  Northern  Africa,  he  had  not,  after  closely  comparing 
them,  been  able  to  discover  the  differences  which,  in  his  opinion,  could 
justify  him  in  regarding  them  as  distinct. 


Spuugh-Slang  (Naia  Haje). 

Colour  uniform  livid  hlackish-hrown,  the  livid  tinge  strongest  on  (he  under 
parts,  forming  almost  a  purplish  slate-colour,  which  is  very  dark  and  shinirg 
towards  the  head.  (Smith.) 

The  variety  most  rarely  met  with,  according  to  Dr.  Smith,  is  the 
Spuugh-Slang  (Spitting-Snake)  of  the  colonists,  so  named  from  its 
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•apposed  power  of  ejecting  it.n  poison  to  a  distance.  All  tlio  Cobra- 
di-Capellas  of  Southern  Africa,  ho  remarks,  distil  poiion  A'Om  the 
points  of  their  fangs  when  they  are  much  irritated,  and  arc  ublo  to 
eject  a  portion  of  it  beyond  the  mouth  by  a  forcible  expiration;  but 
that  any  power  greater  than  that  is  possessed  by  tho  Spuugh-Slang, 
Dr.  Smith  is  not  disposed  to  believe  :  the  contrary  nevertheless  is, 
he  allows,  strongly  maintained  both  by  tho  European  and  native 
inhabitants. 

Acanthopltis  torlor,  Loss.  A.  Brownii,  Leach  ;  A.  antarctica,  Wngler; 
is  a  native  of  Australia,  where  it  was  first  noticed  by  Mr.  Robert 
Brown,  the  celebrated  botanist  Tho  colonists  call  it  the  Death  Adder 
and  the  Black  Snake. 


Acanthophis  tortor,  Lops.  (Acanthophis  Brownii,  Leach  ?). 
a,  head.  (Lesson.) 


Head  and  tail  of  Acanthophis  Brownii.  (Leach.) 

M.  Lesson  states  that  this  snake  is  very  much  diffused  in  Australia 
where  the  colonists  dread  it  much  in  consequence  of  the  mortal 
wounds  which  it  inflicts.  Its  bite,  he  says,  has  often  killed  convicts 
in  less  than  a  quarter  of  an  hour,  if  the  reports  of  the  inhabitants 
may  be  credited.  It  is,  he  adds,  very  common  in  the  small  woods  and 
sandy  heaths  which  surround  Botany  Bay,  where  M.  Lesson  states 
that  he  has  often  seen  it  in  his  excursions 


VIPEIUNA.  [Vipp.nm^.] 
VIltKONI'NVH.  [MOBOIOAFTOA] 

VIllGI'LI A,  a  genus  of  Plants  belonging  to  the  natural  order  L'jxir 
minota:,  named  after  Virgil  the  Roman  poet. 

virgin's  BOWER.  [Granum] 

VIRGINIAN  SNAKE  ROOT.  [Poi.yoala.] 

VI'ROLA  SEBI'KERA,  a  largo  tree  of  Guyana,  which  belongs 
properly  to  tho  genus  Myrittica,  and  is  in  fact  by  some  called  Nutmeg 
of  Cayenne,  and  has  tho  same  properties  ai  many  of  the  other  species 
of  that  genus.  When  incisions  are  made  into  the  bark,  a  reddish 
glutinous  juice  exudes,  which,  when  fn-.-h,  is  used  M  a  caustic,  and 
which  concentrates  in  time.  The  mace  is  of  a  red  colour,  and  within 
it  tho  kernel  is  of  a  whitish  colour,  which,  when  powdered  and  put 
into  boiling  water,  yields  a  yellowish-coloured  fatty  substance  which 
swims  on  the  surface ;  it  is  caustic  in  taste,  and  has  a  slight  odour  of 
nutmeg.  In  the  country  candles  are  made  of  it ;  hence  Europeans  call 
the  tree  Porte  Suif. 

VISCUM,  a  genus  of  Parasitical  Plants  belonging  to  tho  natural 
order  Loranlhacece,  of  which  one  species  is  found  wild  in  this  country. 
V.  album,  the  Mistletoe,  is  in  many  respects  a  production  of  great 
interest  to  the  physiologist.  The  seeds  in  germination  seem  to  offer 
an  exception  to  a  general  law,  that  the  radicle  of  the  embryo  shoots 
downwards,  auel  the  plumule  upwards;  for  it  is  found  that  the  radicle 
of  the  Mistletoe  invariably  turns  itself  down  upon  the  body  to  which 
it  is  attached,  whatever  may  be  the  position  of  the  surface  of  that 
body  with  respect  to  the  earth.  For  instance,  if  a  cannon  ball,  to 
which  mistletoe-seeds  are  glued  on  all  sides,  be  suspended  by  a  cord 
some  distance  from  the  earth,  both  the  upper  and  under  seeds,  as  well 
as  those  at  the  sides,  all  direct  their  radicle  to  the  surface  of  the  ball. 
This  property  ensures  their  growing  upon  the  brauche3  of  trees,  to 
whatever  side  they  may  happen  to  stick. 

In  fixing  itself  upon  a  branch,  the  embryo  of  the  Mistletoe  curves 
its  radicle  down  upon  the  bark,  and  then  adheres  firmly  to  it,  and  it 
is  a  twelvemonth  before  the  plumule  begins  to  extend  ;  this  may  be 
to  give  the  radicle  time  to  pierce  the  bark  and  introduce  itself  below 
the  liber,  where  it  expands  and  acts  the  part  of  a  root  by  attracting 
thence  the  fluids  which  are  necessaiy  for  the  support  of  the  parasite. 

It  is  not  a  little  remarkable  that  in  the  structure  of  its  ovary  this 
plant,  and  others  of  its  order,  should  offer  the  singular  fact  of  the 
ovule  not  existing  at  the  time  of  impregnation,  nor  appearing  till 
from  six  weeks  to  two  months  later. 

The  fruit,  which  is  covered  with  a  viscid  pulp,  is  made  by  the 
Italians,  and  even  in  Herefordshire,  into  a  kind  of  birdlime ;  and  as 
it  is  a  favourite  food  of  the  large  or  Missel  Thrush,  it  is  thought  to 
have  given  rise  to  the  proverb,  '  Turdus  malum  tibi  cacat.' 

The  plant  is  not  of  any  known  use  to  man,  and  is  of  popular 
interest  chiefly  as  having  been  connected  with  Druidical  superstitions. 
The  Mistletoe  of  the  Druids  was  exclusively  that  found  upon  the  oak, 
anil  was  possibly  so  much  valued  because  of  its  rarity ;  for  its  appear- 
ance on  that  tree  is  now  so  rare,  that  many  persons  have  believed  the 
Mistletoe  of  the  Druids  either  to  have  been  some  other  plant  or  to 
have  had  no  real  existence. 

(Loudon,  Arboretum  Britannicum,  vol.  ii.) 
VISION.  [Eye.] 

VISMIA  (in  honour  of  M.  de  Visme,  a  Lisbon  merchant),  a  genus 
of  Plants  belonging  to  the  natural  order  ifypericacece.  The  calyx  is 
5-parted,  the  petals  5,  usually  villous  on  the  inside. 

V.  Guianensis  is  a  small  tree  with  a  stem  about  S  feet  high,  the 
leaves  ovate,  lanceolate-acuminate,  dilated  at  the  base,  rufous  beneath, 
smooth  above,  filled  with  transparent  dots.  The  bark  when  wouuded 
yields  a  gum-resin,  which  when  dry  becomes  hard,  and  resembles 
gamboge.  The  leaves  and  fruit  likewise  yield  a  similar  secretion.  It 
is  used  in  medicine  as  a  purgative,  in  doses  of  from  7  to  8  grains. 

VITA'CE^E,  or  VINI'FER^E,  Vineworts,  a  natural  order  of  Plants 
belonging  to  Lindley's  albuminous  group  of  Polypetalous  Exogeus. 
The  species  of  this  order  are  composed  of  sarmeutose  and  climbing 
shrubs,  and  hence  the  order  is  sometimes  called  SarmeiUacea,  of  which 
the  Grape-Vine  is  the  type.  Kunth  has  named  the  whole  order  Ampe- 
lidece,  from  S/nrcAos,  the  vine.  Jussieu,  in  the  first  edition  of  the 
'  Genera  Plantarum,'  called  this  order  Vites.  The  calyx  is  small, 
with  an  entire  or  toothed  margin ;  the  petals  i  or  5,  inserted  on  the 
outside  of  the  disc,  turned  inwards  at  the  edge  in  aestivation  in  a  some- 
what valvate  manner,  and  the  apex  often  inflexed  ;  the  stamens  are 
equal  in  number  to  the  petals,  and  placed  opposite  them,  sometimes 
sterile  by  abortion  ;  the  filaments  are  distinct,  or  slightly  cohering  at 
the  base;  the  anthers  ovate  and  versatile;  the  ovary  is  superior, 
2-celled ;  the  style  single,  very  short ;  the  stigma  simple ;  the  ovules 
definite  and  erect ;  the  fruit  a  globose  berry ;  the  peduncles  ire  race- 
mose, thyreoid,  corymbose,  cymose  or  umbellate,  opposite  the  leaves, 
and  are  sometimes  changed  into  tendrils. 

This  order  has  acid  properties,  in  common  with  Grouulaceoc  and 
Bcrberacece.    It  has  also  affinities  with  Uinbclliferce  and  Geraniacece. 

This  order  includes  6  genera,  which  for  the  most  part  inhabit  the 
warmer  parts  of  the  northern  temperate  zone,  and  are  found  in  both 
the  Old  and  New  worlds.  Most  of  them  are  natives  of  Asia,  one  of 
Australia,  and  none  in  Europe.  The  most  characteristic  property  of 
this  order  is  acidity,  which  is  most  fully  developed  in  the  Grape- Vino. 
[Vitis.]    Some  of  the  species  of  Cimis  are  used  in  medicine. 
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VITALITY,  a  term  equivalent  to  that  of  Life,  and  applied  to  the 
functions  performed  by  living  bodies,  that  is,  plants  and  animals. 
LinnEeus  defined  the  three  kingdoms  of  nature  as  follows : — Minerals 
grow ;  Plants  grow  and  live ;  Animals  grow,  live,  and  feel.  Here  the 
fact  of  living  is  made  to  distinguish  between  minerals  and  plants,  and 
the  inquiry  is  naturally  made  for  a  definition  of  life.  It  is  often 
assumed  to  be  a  set  of  actions  under  the  controlling  influence  of  a  vital 
principle,  but,  as  such  a  principle  has  never  been  demonstrated,  it  must 
be  regarded  only  as  an  assumed  cause.  Some  writers  have  supposed 
that  all  the  phenomena  of  life  may  be  resolved  into  the  action  of 
chemical  and  physical  forces  acting  upon  special  forms  of  matter,  and 
that  in  plants  and  animals  are  presented  the  results  of  chemical  and 
physical  activity  in  forms  in  which  it  does  not  exist  amongst  mineral.-". 
Coleridge,  in  his  '  Idea  of  Life,'  contends  that  the  collective  activities 
of  the  material  universe  is  as  much  a  life,  and  its  parts  as  much 
entitled  to  be  regarded  as  living,  as  a  plant  in  its  special  organs. 

Setting  aside  however  the  idea  of  a  vital  principle,  or  confining  this 
term  to  the  force  which  regulates  and  produces  the  specific  form  in 
each  individual  animal  or  plant,  and  which  is  then  applicable  as  well 
to  minerals,  there  are  a  certain  sot  of  phenomena  in  plants  and 
animals  to  which  the  term  '  vital '  seems  especially  applicable.  This 
term  may  be  thus  applied  without  in  any  manner  assuming  the  exist- 
ence of  any  force  independent  of  those  which  are  known  to  influence 
all  matter  upon  the  surface  of  the  earth. 

Thus,  tho  growth  and  reproduction  of  cells  may  be  regarded  as  a 
vital  process  ;  also  the  contractibility  of  the  muscular  tissue,  and  the 
sensibility  of  tho  nervous  tissue.  These  processes  are  called  collec- 
tively Vital  Processes.  The  force  by  which  cells  grow  has  been  called 
the  Organising  Force,  the  Plastic  Force,  the  Assimilative  Property, 
and  the  Metabolic  Property.  The  contractibility  of  the  muscles  has 
been  properly  called  Muscle-Force,  whilst  the  sensibility  of  the  nerves 
has  been  called  Nerve-Force. 

That  these  forces  are  dependent  on  physical  forces  is  seen  in  the 
fact  that  plant-cells  will  not  grow  without  light.  Muscle-force  and 
nerve-force  are  not  producible  but  by  the  assimilation  of  materials 
that  have  been  formed  by  chemical  actions  produced  by  heat  and 
light 

The  natural  philosopher  has  demonstrated  that  electricity,  galvanism, 
and  magnetism,  are  different  manifestations  of  the  same  force.  He  has 
rendered  it  probable  that  motion,  heat,  light,  and  chemical  affinity,  are 
also  convertible  forces.  The  physiologist  has  followed  this  train  of 
thought,  and  rendered  it  probable  that,  with  regard  to  muscle-force 
and  nerve-force,  they  are  but  differentiations  or  other  manifesta- 
tions of  the  physical  forces.  Muscle-force  and  nerve-force  depend 
upon  the  destruction  (chemical  change)  of  cells  which  are  formed  out 
of  materials  (protein)  which  have  been  formed  by  the  influence  of 
heat  and  light  upon  the  carbonic  acid  and  ammonia  supplied  to  the 
cell  of  the  plant.  A  certain  amount  of  protein  is  the  expression  of  a 
certain  amount  of  chemical  change,  and  this  again  in  decomposition 
is  the  expression  of  the  amount  of  vital  force,  which  a  part  composed 
of  protein  will  exhibit.  Vital  phenomena  are  found  to  be  but  the 
expressions  of  chemical  and  physical  change,  and  result  in  one  or 
other  of  the  physical  forces.  This  view  of  the  nature  of  vitality  does 
not  lead  to  materialism,  as  the  consciousness  of  man  exists  inde- 
pendently of  the  physical  changes  which  go  on  in  his  body,  and  the 
character  of  his  mind  is  formed  in  virtue  of  its  retaining  impressions 
from  the  ever-active  changes  which  go  on  in  his  body  through  the 
agency  of  the  vital  forces.  [Muscle  ;  Nervous  System  ;  Animal 
Kingdom;  Motions  of  Plants;  Vegetable  Kingdom;  Cells.] 

(Matteucci,  Electro- Physiological  Researches,  in  PhilosopJdcal  Trans- 
actions; Matteucci,  On  the  Physical  Phenomena  of  Living  Beings; 
Grove,  On  the  Correlation  of  the  Physical  Forces ;  Reynolds,  Objects 
and  Scientific  Position  of  Physiology  ;  British  and  Foreign  Medical 
Revitw,  vol.  xxx.) 

VITEX,  a  genus  of  Plants  belonging  to  the  natural  order  Verbena- 
ceo3.  It  has  a  short  campanulate  5-toothed  calyx.  The  corolla  is 
irregular,  somewhat  labiate,  divided  into  5  lobes.  Stamens  4,  didy- 
namous,  inserted  into  the  corolla.  Ovary  superior,  roundish ;  style 
the  length  of  the  stamens ;  2-pointed  and  diverging  stigmas.  The 
fruit  is  a  globular  berry,  a  little  hard,  with  its  base  covered  by  the 
calyx,  and  divided  into  four  single-seeded  cells. 

V.  agnus-castus,  the  longest-known  species,  and  a  native  of  .the 
south  of  Europe,  has  digitate  leaves  of  5  or  7  nearly  entire  leaflets, 
something  resembling  those  of  the  hemp-plant,  and  it  forms  a  shrub 
of  about  12  feet  in  height.  The  flowers  are  arranged  in  spiked 
whorls,  and  have  an  agreeable  fragrance.  The  fruit  is  globular, 
rather  smaller  than  black  pepper,  with  an  acrid  and  aromatic  taste, 
whence  it  is  called  Petit  Poivre  and  Poivre  Sauvage  in  the  south 
of  France.  It  was  well  known  to  the  ancients,  and  forms  the  Piper 
agrestis  of  some  authors.  In  India  the  fruits  of  the  species  V.  trir 
phylla  and  V.  Negundo,  which  are  indigenous  there,  have  the  same 
properties  ascribed  to  them,  and  are  called  Filfil  Burree  (Wild  Pepper). 
The  ancients  considered  the  Vitex  anti-aphrodisiac,  but  the  berries, 
from  their  warm  aromatic  taste,  must  be  possessed  rather  of  stimulant 
properties. 

VITIS,  a  genus  of  Plants,  the  type  of  the  natural  order  Vitacece. 
It  possesses  the  following  characters : —  Calyx  usually  5-toothed  ; 
petals  5,  cohering  at  the  top,  resembling  a  calyptra,  separating  at  the 


base  and  deciduous ;  5  stamens  ;  style  none ;  berry  2-celled,  4-seeded  ; 
cells  and  seeds  often  abortive.  The  species  are  climbing  shrubs,  with 
simple  lobed,  cut  or  toothed,  rarely  compound  leaves,  the  thyreoid 
racemes  of  small  greenish-yellow  flowers.  They  are  found  principally 
in  Asia  and  America. 

The  best  known  of  the  species  of  Vitit,  and  perhaps  one  of  the  most 
extensively  cultivated  and  useful  of  plants,  is  the  V.  vinifera,  the 
Common  Vine  or  Grape- Vine.  It  is  characterised  among  the  other 
species  by  possessing  lobed,  sinuately-toothed,  naked  or  downy  leaves. 
A  multitude  of  varieties  of  this  plant  have  been  recorded,  both 
occurring  wild  and  resulting  from  its  very  extensive  cultivation. 


Grape-Vine  {Vitis  vinifera). 
1,  cutting,  with  a  bunch  of  fruit;  2,  inflorescence;  3,  transverse  section  of 
berry  in  young  state  ;  4,  veritcal  section  of  the  same;  5,  section  of  ripe  fruit; 
6,  section  of  seed,  showing  embryo. 

Like  most  extensively  cultivated  plants,  it  is  very  difficult  to  ascer- 
tain of  what  country  the  vine  is  originally  a  native.  It  is  among  the 
plants  of  which  we  have  the  earliest  records  in  the  Books  of  Moses, 
and  from  which  it  appears  to  have  been  made  use  of  in  the  same 
manner  as  at  the  present  day.  Although  the  vine  is  found  in  many 
places  wild,  it  may  still  be  doubted  whether  it  is  indigenous  there, 
on  account  of  its  frequent  cultivation.  There  can  be  little  doubt  of 
its  being  truly  indigenous  in  the  East,  in  the  district  between  the 
Black  and  Caspian  seas.  In  the  forests  of  Mingrelia  and  Imiretia  it 
flourishes  in  all  its  magnificence,  climbing  to  the  tops  of  the  highest 
trees,  and  bearing  bunches  of  fruit  of  delicious  flavour.  In  these 
districts  no  cultivation  of  the  vine  exists,  and  the  inhabitants  seldom 
harvest  the  abundance  of  fruit  that  is  produced.  [Vine,  in  Aets  and 
Sc.  Div.] 

In  many  spots  in  France,  Germany,  Portugal,  and  Italy,  the  vine  is 
found  wild,  but  the  fruit  is  very  generally  of  an  inferior  kind,  and  it  may 
be  doubted  whether  it  is  truly  indigenous  in  any  parts  of  Europe. 

The  cultivation  of  the  vine  extends  from  near  55°  N.  lat.  to  the 
equator,  but  in  south  latitudes  it  only  extends  as  far  south  as  40°. 
It  is  cultivated  at  various  elevations.  In  middle  Germany  it  ceases 
from  about  1000  to  1500  feet  above  the  level  of  the  sea.  On  the  south 
side  of  the  Alps  it  reaches  2000  feet;  in  the  Apennines  and  Sicily 
5000  feet;  and  on  the  Himalayas  as  high  as  10,000  feet  above  the 
level  of  the  sea.  The  point  of  the  greatest  importance  in  the  ripening 
of  the  fruit  of  the  vine  is  the  lengtli  of  the  summer.  Thus,  although 
the  maximum  of  summer  heat  is  as  great  at  Moscow  as  in  Paris,  yet 
the  vine  will  not  ripen  its  fruit  in  the  fjrmer  place,  and  this  arises 
from  the  fact  that  although  the  greatest  heat  of  the  months  of  June 
and  July  are  as  great  as  that  of  Paris,  the  months  of  August  and 


1317 


VITREOUS  HUMOUR. 


VIVLUklD.E. 


121? 


September  aresovoral  dcgroes  bolow.  Nor  will  tho  mean  tomperaturo 
serve  as  a  rule  to  indicate  where  tho  vino  may  bo  cultivated.  England 
has  a  moan  temperature  as  high  as  many  partH  of  tho  world,  where 
the  vino  flouishes  in  tho  greatest  perfection  ;  but  it  will  bo  found 
that  although  England  is  warmer  than  these  countries  in  the  winter, 
it  is  not  so  warm  in  the  mouths  of  September  and  Octobor,  at  which 
time  tho  vino  is  ripening  its  fruit. 

The  fruit  of  the  vine  is  used  as  an  article  of  diet  in  several  ways. 
Its  agreeable  sweet  acid  flavour  when  ripe  has  always  rendered  it  a 
very  desirable  food  when  fresh.  The  ancients  also,  there  can  be  littlo 
doubt,  were  in  tho  habit  of  drinking  the  expressed  juice  of  tho  grape 
before  fermentation.  Grapes  are  also  dried  and  used  under  tho  name 
of  raisins.  The  drying  is  generally  effected  by  cutting  half  through 
the  fruit-stalk  whilst  thoy  are  suspended  on  the  tree.  Grapes  thus 
dried  are  called  Muscatel  raisins,  and  are  principally  brought  from 
Spain  and  the  Levant.  There  is  another  dried  grape  used  much  in 
this  country,  called  currants,  or  Corinths,  but  which  aro  very  different 
things  from  the  common  currant  of  our  gardens,  and  aro  the  produce 
of  a  vine  which  grows  iu  Zante  and  Cephalonia.  [Wine,  in  ARTS  and 
So.  Div.] 

Somo  of  the  species  of  Vitis  have  been  introduced  into  our  shrub- 
beries and  gardens  as  ornamental  climbers. 
VITREOUS  HUMOUR  [Eye.] 

VITRI'NA,  Draparnaud's  name  for  a  genus  of  Helicidw. 

M.  De  Ferussac  has  divided  the  genus  into  the  genera  Ilelicolimax 
and  Ilelicarion.  The  last-named  sub-genus  consists  of  exotic  species, 
which  seemed  to  him  to  approximate  moro  nearly  to  Parmacclla.  We 
subjoin  illustrations  to  these  two  genera.    [Helicid/e  ;  Lihax.] 


Belicolimax  pcllucida. 
Shell  magnified,    Animal  natural  size. 


a,  Shell  of  Bclicarion  Cuvieri ;  b,  Helicarion  Freycinetti. 

VITRIOL,  BLUE.  [Copper.] 

VITRIOL,  GREEN.    [Iron;  Melanterite.] 

VITRIOL,  WHITE.  [Zinc] 

VITT.^5,  in  Botany,  a  term  most  frequently  applied  to  the  recep- 
tacles of  oil  which  are  found  in  the  fruits  of  Umbelliferous  plants, 
[Umbelliferje.] 

VIVERRA.  [VlVERRIDiE.] 

VIVE'RRID^E,  a  family  of  Carnivorous  Animals,  embracing  the 
genus  Viverra  of  Linnaeus.  This  author  thus  defines  his  genus  Yiverra: 
— Dentes  primores  vi :  intermediis  brevioribus.  Molares  plus  quam 
tres.    Lingua  retrorsum,  saepe  aculeata.    Ungues  exserti. 

The  species  comprised  under  this  genus,  in  the  twelfth  edition  of 
the  '  Systema  Naturae,'  are  Viverra  ichneumon,  V.  nasua,  V.  narica, 
V.  putorius,  V.  Zibetha,  and  V.  Qenetta. 

Linnaeus  places  the  genus  between  Fclis  and  Mustela. 

The  Civettes  ( Viverra)  of  Cuvier  are  arranged,  in  his  last  edition  of 
the  '  Regne  Animal,'  between  the  Dogs  (Canis)  and  the  Hyaenas, 
which  are  immediately  followed  by  the  Cats. 

The  Civets  are  subdivided  into,  1,  the  Civets,  properly  so  called 
(Viverra,  Cuv.) ;  2,  the  Genets  (Qenetta,  Cuv.);  3,  the  Paradoxure 
(Paradoxurus,  F.  Cuv.) ;  4,  the  Mangoustes  (Herpestes,  I1L) ;  5,  the  Suri- 
cates  (Ryzcena,  111.) ;  and,  6,  the  Mangues  (Crossarchu-s,  F.  Cuv.). 

Cuvier  says  of  this  group  that  the  genera  composing  it  have  three 
false  molars  above,  and  four  below,  the  anterior  of  which  sometimes 
fall  out ;  two  rather  large  tuberculous  teeth  above,  a  single  one  below, 
and  two  projecting  tubercles  on  the  inside  of  their  lower  canine  ante- 
riorly, the  rest  of  that  tooth  being  more  or  less  tuberculous.  Their 
tongue  he  describes  as  beset  with  sharp  and  rough  papillae  ;  their 
claws  are  raised  more  or  less  in  walking ;  and  there  is  near  their  anus 
a  more  or  less  deep  pouch,  where  particular  glands  secrete  an  unctuous 
and  often  odoriferous  substance. 

The  Viverrina,  Dr.  J.  E.  Gray's  third  family  of  Felidce,  is  the  first 
of  his  second  subdivision  of  that  family,  namely,  Nccrophaga. 

The  Viverrina  comprise  the  following  genera  : —  Viverra,  Proteles, 
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Prionodon,  Qenetta,  Qalidia,  Qalictin,  Hcrpettcs,  Afungoz,  Atilnx,  Jch- 
newmia,  Uva,  Crotsarchua,  ltyzozna,  Jlemi'jale,  J'aradozurus,  Puyuma, 
Arctictis,  Ui/nof/ulc,  Cryjildprncta,  and  llatsaris. 

Viverra  (Cuv.). — The  deep  pouch  Bituated  between  tho  anus  and 
the  Bexual  organs,  is  divided  into  two  bags  filled  with  an  abundant 
concretion  of  the  consistenco  of  pomade,  exhaling  a  ftrong  musky 
odour,  secreted  by  glands  which  surround  the  pouclu  Pupil  of  the  eye 
round  during  tho  day.  Claws  only  half  retractile.  Dental  Formula  : — 

n  -1  i  f>  n 

Incisors,  _  ;  Canines,   :  MolarB,   =  3(5. 

C  '  1—1 '  '  4—4 

V.  Civelta,  the  Civet.  Length  of  the  elongated  body  from  two  to 
three  feet ;  tail  about  half  as  long  as  tho  body.  1  Ieight  from  ten  inches 
to  a  foot.  Hair  of  the  body  long,  brownish-gray,  witli  numerous  inter- 
rupted transverse  black  bands  or  spote  of  the  same  colour.  The  hair* 
on  the  ridge  or  middle  lino  of  tho  back  from  between  tho  shoulders 
are  longer,  and  can  be  raised  or  depressed  at  the  pleasure  of  the  animal. 
Logs  and  most  part  of  tail  black  ;  upper  lip  and  sides  of  the  neck  almost 
white.  Eyes  surrounded  each  by  a  black  patch.  Two  or  three  black 
bands  pass  from  the  base  of  the  ears  obliquely  towards  the  shoulder 
and  neck,  which  last  has  a  broad  black  patch.  It  is  a  native  of  the 
north  of  Africa. 

The  Civet  approaches  in  its  habits  nearest  to  the  Foxes  and  smaller 
Cats,  preferring  to  make  its  predatory  excursions  against  birds  aud 
smaller  quadrupeds  in  the  night,  although,  like  these  Carnivora,  it 
will  occasionally  attack  its  prey  in  tho  daytime. 

In  a  state  of  captivity  it  becomes  in  a  degree  tame,  but  never 
familiar,  and  is  dangerous  to  handle.  The  young  are  fed  on  farina- 
ceous food,  millet-pap  for  instance,  with  a  little  flesh  or  fish  ;  and, 
when  old,  on  raw  flesh.  Many  of  them  are  kept  iu  North  Africa  t<3 
obtain  the  perfume  which  bears  the  name  of  the  animal,  and  brings  a 
high  price.  The  civet  is  procured  by  scraping  the  inside  of  the  pouch 
with  an  iron  spatula  at  intervals  about  twice  a  week.  If  the  animal 
is  in  good  condition  and  a  male,  especially  if  he  has  been  irritated,  a 
dr?m  or  thereabouts  i3  obtained  each  time.  The  quantity  collected 
from  tho  female  does  not  equal  that  secreted  by  the  male.  Civet,  liko 
most  other  articles  of  this  nature,  is  much  adulterated,  and  it  is  rare 
to  get  it  quite  pure.  The  adulteration  is  effected  with  suet  or  oil  to 
make  it  heavier. 


Civet  (Viverra  Civctta). 


V.  Basse  is  a  species  found  in  Java.  Dr.  Horsfield  says  "it  supplies 
in  Java  the  place  which  the  V.  Civetta  holds  in  Africa,  and  the  V. 
Zibetha  on  the  Asiatic  continent  from  Arabia  to  Malabar,  and  in  the 
large  islands  of  the  Indian  Archipelago.  I  have  endeavoured  to  show 
that,  by  its  form  and  marks,  it  is  essentially  distinct  from  the  V. 
Zibetha  ;  and  it  differs  as  much  in  its  natural  disposition  as  in  external 
characters.  The  V.  Zibetha  is  an  animal  comparatively  of  a  mild  dis- 
position; it  is  often  found  among  the  Arabs  and  Malays  who  inhabit 
the  maritime  parts  of  Borneo,  Macassar,  and  other  islands,  in  a  state 
of  partial  domestication ;  and,  by  the  account  of  the  natives,  becomes 
reconciled  to  its  confinement,  and  in  habits  and  degree  of  tameness 
resembles  the  common  domestic  cat.  The  Rasse,  on  the  contrary, 
preserves  in  confinement  the  natural  ferocity  of  its  disposition  undi- 
minished. As  the  perfume  is  greatly  valued  by  the  natives,  it  is 
frequently  kept  in  cages  ;  but,  as  far  as  I  have  observed,  must  always 
be  obtained  for  this  purpose  from  a  wild  state,  never  propagating  in  a 
state  of  confinement. 

"  The  Rasse  is  not  unfrequently  found  in  Java,  in  forests  of  » 
moderate  elevation  above  the  level  of  the  ocean.  Here  it  preys  or 
small  birds  and  animals  of  every  description.  It  possesses  the  san- 
guinary appetite  of  animals  of  this  family  in  a  high  degree,  and  tho 
structure  of  its  teeth  corresponds  strictly  with  the  habits  and  modes 
of  life.  In  confinement  it  will  devour  a  mixed  diet,  aud  is  fed  on 
eggs,  fish,  flesh,  and  rice.  Salt  is  reported  by  the  natives  to  be  a 
poison  to  it.  The  odoriferous  substance  is  collected  periodically  :  the 
animal  is  placed  in  a  narrow  cage,  in  which  the  head  and  anterior 
extremities  are  confined  ;  the  posterior  parts  are  then  easily  secured, 
while  the  civet  is  removed  by  a  simple  spatula." 

The  substance  obtained  from  the  Rasse  agrees  with  the  civet 
afforded  by  the  V.  Civetta  and  V.  Zibetha,  in  colour,  consistence,  and 
odour.  It  is  a  very  favourite  perfume  among  the  Javanese,  and  applied 
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both  to  their  dresses  and,  by  means  of  various  unguents  and  mixtures 
of  flowers,  to  their  persons.  Even  the  apartments  and  the  furniture 
of  the  natives  of  rank  are  generally  scented  with  it  to  such  a  degree 
as  to  be  offensive  to  Europeans;  and  at  their  feasts  and  public  pro- 
cessions the  air  is  widely  filled  with  this  odour.  ('  Zoological 
Researches.') 


Rasse  [Viverra  Itasse).  (ITorsfield.) 

Oenelta,  Cuv. — Odoriferous  pouches  reduced  to  a  slight  depression 
formed  by  the  projection  of  the  glands,  and  without  any  perceptible 
excretion,  although  the  odour  is  manifest.  The  pupil  has  a  vertical 
slit,  and  the  claws  are  entirely  retractile,  as  in  the  Cats. 

Q.  vulgaris,  the  Common  Genet  ( Viverra  Genetta,  Linn.),  is  gray, 
Bpotted  with  small  black  or  brown  patches,  which  are  sometimes  round 
«.nd  sometimes  oblong  ;  the  tail,  which  is  as  long  as  the  body,  is  ringed 
with  black  and  white,  the  black  rings  being  to  the  number  of  nine  or 
eleven.  There  are  white  spots  on  the  eyebrow,  the  cheek,  and  on 
each  side  of  the  end  of  the  nose.  It  is  found  from  the  south  of 
France  to  the  Cape  of  Good  Hope,  and  Cuvier  says  that  it  differs  in 
the  size  and  number  of  the  patches,  the  bands  along  the  shoulder  and 
neck,  the  lines  on  the  nape,  &c. 

The  Genet  loves  lowlands,  particularly  the  banks  of  rivers  and  the 
neighbourhood  of  springs.  In  Constantinople  it  is  domesticated,  and 
kept  in  the  houses,  where  it  is  said  to  catch  mice  as  well  as  a  cat. 


Common  Genet  [Genetta  vulgaris). 

Paradoxurus  (P.  Cuv.). — Has  the  character  generally  of  the  Civets 
snd  Genets.  Tail  capable  of  being  rolled  from  above  downwards 
to  its  base,  but  not  prehensile.  Toes  five,  nearly  palmated ;  sole  of 
the  foot  tuberculous,  applied  throughout  its  surface  to  the  ground  ; 
claws  semi-retractile.  Eyes  with  the  pupil  slit  longitudinally.  No 
pouch. 

Dental  Formula  : — Incisors,  — ;  Canines,  lizl ;  Molars,  5zZ?=40. 

6  1—1  6—6 

P.  typus,  the  Paradoxure.  It  was  confounded  by  Buffon  with  the 
Common  Genet,  a  confusion  which  M.  F.  Cuvier  dissipated;  in  form 
tnd  habits,  indeed,  it  does  not  differ  much,  and  the  toes  and  claws 
closely  agree  in  number  and  retractility.  The  secretory  pouch  is 
absent.  The  tail  is  very  peculiar  :  as  long  as  the  body,  and  depressed, 
not  to  say  flattened,  above  and  below ;  the  extreme  or  more  distant 
ha'f  is,  when  extended,  turned  over,  bo  that  the  lower  side  is  upper- 


]  most,  and  the  animal  can  roll  it  up  spirally  from  above,  downwards 
and  from  the  extremity  to  the  baEe. 


Paradoxure  (Paradoxurus  typus).   (F.  Cuvier.) 
Mangusta,  Olivier.  [Ichneumon.] 

M.  Javanica,  has  the  ear  bearing  considerable  resemblance  to  that 
of  man.  Pouch  very  extensive.  Hair  long  on  the  body  and  tail,  but 
short  on  the  head  and  extremities,  rigid  and  glossy.  Length,  includ- 
ing the  tail,  about  2J  feet. 

Rumphius  gives  a  curious  account  of  this  species,  which  is  the 
Garangan  of  the  natives,  who  greatly  admire  its  agility.  It  attacks 
and  kills  serpents  with  the  greatest  boldness ;  and  Rumphius  speaks 
of  its  value  in  performing  this  service  and  its  method  of  encountering 
those  reptiles.  The  Javanese  nobles,  he  says,  pay  a  considerable  price 
for  it,  that  they  may  amuse  themselves  with  the  sport  of  these  fights. 
When  the  two  enemies  are  opposed  to  each  other,  the  serpent 
endeavours  to  twine  round  the  quadruped  and  kill  it.  The  latter 
submits  to  this,  but  inflates  itself  to  turgescence;  and  when  the 
serpent  enfolds  it  and  advances  its  head  to  give  the  deadly  bite,  the 
Mangouste  contracts  his  body,  slips  out  of  the  folds,  seizes  the  serpent 
by  the  neck  and  kills  it. 


Garangan  [Mangusta  Javanica).  (Horsfleld.) 

Dr.  Horsfleld  states  that  the  Mangusta  Javanica  is  found  most 
abundant  in  the  large  teak-forests,  and  that  it  is  very  expert  in 
burrowing  in  the  ground  in  pursuit  of  rats.  "  It  possesses,"  says  our 
author  in  continuation,  "  great  natural  sagacity ;  and  from  the  pecu- 
liarities of  its  character,  it  willingly  seeks  the  protection  of  man.  It 
is  readily  tamed,  and  in  a  domestic  state  it  is  docile  and  attached  to 
its  master,  whom  it  follows  like  a  dog ;  it  is  fond  of  caresses,  and 
frequently  places  itself  erect  on  its  hind  legs,  regarding  everything 
that  passes  with  great  attention.  It  is  of  a  very  restless  disposition, 
and  always  carries  its  food  to  the  most  retired  place  in  which  it  is 
kept  to  consume  it.  It  is  very  cleanly  in  its  habits.  It  is  exclusively 
carnivorous,  and  very  destructive  to  poultry,  employing  great  artifice 
in  the  surprising  of  chickens.  For  this  reason  it  is  rarely  found  in  a 
domestic  state  among  the  natives,  as  one  of  their  principal  articles  of 
food  is  the  common  fowl,  and  great  quantities  are  reared  in  all  the 
villages.  The  Javanese  also,  like  the  Mohammedans  in  general,  have 
a  great  partiality  for  cats,  and  they  are  unwilling  in  most  cases  to  be 
deprived  of  their  society  for  the  purpose  of  introducing  the  Garan- 
gan. It  has  also  been  observed  that  its  sanguinary  character  shows 
itself  occasionally  in  a  manner  that  renders  it  dangerous  in  a  family 
as  a  domestic  animal,  and  it  indulges  at  intervals  in  fits  of  excessive 
violence." 
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Ryzccna,  111. — Feet  rather  long  ;  toos  four,  armed  with  robuHt  but 
not  retractile  claws  proper  for  burrowing.  Tongue  furnished  with 
horny  papilla).  Kara  smull.  Pouch  leading  into  the  amis.  Tail  long, 
•lender,  and  pointed. 

Dental  Formula  : — Incisors,  -  ;  Canines,  ^Zll ;  Molars,  - — 5  —  30. 

0  1 — 1  6—5 


Teeth  of  Ilysana.    (F.  Cuvier.) 

Thid  genus  resembles  the  Ichneumons  in  the  tinting  and  stripes  of 
the  coat ;  but  the  legs  are  longer,  and  there  are  only  four  toes  on  each 
foot.  The  dentition  too  differs,  for  they  are  without  the  small  molar 
immediately  behind  the  canine. 

R.  Capensis,  the  Suricate,  is  about  four  feet  long,  including  the  tail. 
Fur  a  mixture  of  brown,  white,  yellowish,  and  black.  The  colour  of 
the  hair  is  brown  at  the  bottom,  black  near  the  tips,  and  hoary  at  the 
points ;  those  on  the  back  undulated  ;  inside  of  the  logs  yellowish- 
brown  ;  tail  tufted  with  black.  It  is  found  in  Africa,  and  the  Cape  of 
Qood  Hope. 

At  the  Cape,  Pennant  states  that  this  species  is  called  Meer-Rat.  In 
habits  and  manner  it  is  said  to  resemble  the  Mangoustes,  and  its  urine 
is  very  fetid.  It  feeds  on  flesh,  preys  on  mice,  and  is  a  great  enemy 
to  Blaltce. 


Surieato  (Ryzcena  Capensis). 


Crossarckus,  F.  Cuv. — Head  more  rounded  than  that  of  the  Ichneu- 
mons, and  the  muzzle  larger.  The  pupil  round.  The  muzzle  move- 
able. The  ears  small,  round,  and  bilobate.  The  tongue  smooth  on 
its  edges,  but  papillose  and  horny  at  the  centre.  The  tail  flattened. 
Five  toes  on  each  foot.    Pouch  secreting  an  unctuous  fetid  matter. 

C  obtcurus  is  nearly  two  feet  long,  including  the  tail,  which  is  about 
eight  inches.    Fur  consisting  of  two  kinds  of  hair ;  the  external  rather 


harsh  and  of  a  uniform  brown,  a  litllo  brighter  on  tho  head,  check* 
pale.  It  is  a  native  of  the  coast  of  Africa  and  Sierra- Leone.  It  feeds 
on  flotili,  anil  iM  cleanly  and  well  behaved  in  confinement. 


Oroisarchus  obscurus. 


Oryploprocta,  Bennett. — This  genus  approaches  more  nearly  than 
most  of  the  other  forms  of  this  family  to  the  Fclidie,  having  tho 
claws  on  both  feet  truly  retractile,  and  furnished  with  the  retractile 
ligaments ;  those  of  the  anterior  limbs  being  also  acute,  both  at  their 
points  and  edges. 

Body  slender,  limbs  robust  and  of  moderate  length  ;  head  narrow 
and  slightly  elongated  ;  glandular  muzzle  small ;  nostrils  with  a  deep 
lateral  sinus ;  whiskers  numerous  and  stiff,  the  longest  exceeding  the 
head  in  length ;  eyes  rather  small,  placed  above  the  angle  of  the 
mouth,  the  opening  of  which  is  not  much  prolonged  backwards;  ears 
unusually  large,  rounded,  with  a  fold  on  the  posterior  margin  and  one 
or  two  sinuosities  withiu,  hairy  both  within  and  without,  except  in  the 
auditory  passage ;  neck  slender ;  anterior  limbs  somewhat  shorter  than 
the  posterior;  tail  (which  appeared  to  be  mutilated  at  the  extremity) 
as  long  as  the  body,  reaching,  when  retroverted,  to  between  the  ears, 
cylindrical,  and  uniformly  hairy  ;  soles  of  anterior  feet  naked  to  the 
whole  extent  of  the  carpus  ;  of  the  posterior,  nearly  to  the  heel :  claws 
retractile,  five  on  each  foot ;  on  the  anterior,  sharp-pointed  and  edged, 
compressed,  curved,  short,  and  cat-like ;  on  the  posterior,  rather  larger, 
compressed,  less  curved,  and  obtuse.  The  toes  united  nearly  to  the 
tips ;  on  the  fore  feet  the  middle  the  longest ;  those  on  each  side 
scarcely  shorter  and  nearly  equal  to  each  other ;  innermost  and  outer- 
most also  nearly  equal  to  each  other,  but  still  shorter  than  the  adjoin- 
ing ones  :  on  the  posterior  feet,  third  and  fourth  toes  nearly  equal  and 
rather  longer  than  the  second  and  fifth  ;  thumb  considerably  shorter. 

C.  ferox  is  a  native  of  Madagascar. 


Cryptoprocta  ferox. 

Nasua,  Storr. — Feet  pentadactyle,  famished  with  sharp  claws.  Tail 
long,  pointed,  not  prehensile.  Nose  very  much  elongated,  and  very 
moveable.    No  anal  follicles.    Six  ventral  teats. 

Dental  Formula  :  —Incisors,  ^  ;  Canines,        ;  Molars,  - — -,=  40. 
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N.  narica,  the  Brown  Coati  Mondi.    It  ia  a  native  of  America. 


Brown  Coati  {Nasua  narica). 

Ctrcoleptes  caudivolrus,  the  Potto,  or  Kinkajou,  is  referred  by  some 
writers  to  Ursida;  but  by  others  to  tho  Vivaridtt,  It  has  the  following 
dental  formula : — 


Incisors,  — ;  Canines, 
0 


1—1 

1=1' 


Molars,  - — - 
'5-5 


36. 


Tic  it  of  Totto  or  Kinknjou,  twice  the  natural  size.  (F.  Cuvicr.) 


Specimens  of  this  animal  are  to  be  seen  alive  in  the  gardens  of  the 
Zoological  Society,  Regent's  Park. 

^  "\         V  1 


Potto  or  Kinkajou  (Cacoleptes  caudivolvus).    (F.  Cuvier.) 

VIVIANACE^E,  Vivianads,  a  natural  order  of  Exogenous  Plants 
with  free  stamens,  no  disc,  albuminous  seeds,  a  curved  embryo, 
permanent  petals,  and  a  ribbed  calyx.  The  species  are  herbaceous  or 
half-shrubby  plants,  with  opposite  or  vvhorled  haves,  without 
stipules.  They  aro  related  to  Tiliacece  and  Tropceolacece  All  tho 
species  inhabit  Chili  and  South  Brazil.  There  are  four  genera  and 
fifteen  species. 

(Lindley,  Vegetable  Kingdom.) 

VIVIANITE.  [Iron.] 

VIZCAGHA.  [CH1NCHILLID2E.] 

VOANDZEIA,  a  Plant  belonging  to  the  natural  order  Legwminosa 
It  was  formerly  called  Glycine  subterranea.  It  is  allied  to  Arackn 
hypogcea,  or  the  Earth-Nut  of  the  coast  of  Africa  and  of  Asia.  The 
only  species  of  the  genus  is  V.  subterranea,  which  is  so  called  in  con- 
sequence of  its  peduncles  bending  down  and  sinking  into  the  ground, 
where  the  pods  ripen. 

VOCHYA'CE^E,  or  VOCHYSIA'CE^,  Vochyads,  a  natural  order 
of  Exogenous  Plants.  The  species  belonging  to  this  order  are  trees, 
with  opposite  branches,  which,  when  young,  are  4-comered.  The 
leaves  are  entire,  mostly  opposite,  sometimes  towards  the  extremities 
of  the  branches  they  are  alternate,  and  are  supplied  with  two  stipules 
at  their  base.  _  The  flowers  are  symmetrical  and  partially  complete, 
the  calyx  is  imbricated,  ovules  ascending,  and  stigmas  single.  The 
affinities  of  this  order  are  with  Sapindacece,  Staphyleacea;,  and 
Celastracea. 

There  are  about  40  species  of  this  family  altogether;  they  are  all 
natives  of  equinoctial  America,  where  they  are  found  inhabiting  ancient 
forests,  the  banks  of  streams,  and  sometimes  the  sides  of  mountains 
to  a  very  considerable  elevation.  None  of  these  trees  are  remarkable 
for  their  beauty  or  for  their  uses,  but  the  striking  irregularity  of  the 
structure  of  their  flowers  renders  them  objects  of  great  interest  to  the 
botanist. 

VOICE.  [Laeynx.] 

VOLATILE-OILS.  [Oils.] 

VOLBORTHITE,  Vanadiate  of  Copper,  is  a  Mineral  occurring  in 
tmall  clusters  of  olive-coloured  crystals,  sometimes  united  into 
globular  masses.  Streak  green,  almost  yellow.  In  thin  splinters 
transparent,  with  a  vitreous  lustre.  Hardness,  scratches  calcspar. 
Specific  gravity  3-55.  It  was  found  by  Von  Volborth  on  examining 
some  Siberian  copper-ores. 

VOLKONSKOITE,  a  Mineral  containing  oxide  of  chi  •omium.  It 
occurs  amorphous.  Fracture  conchoidal  or  uneven.  Very  soft ;  feels 
smooth.  Colour  fine  grass-green.  Dull ;  assumes  a  polish  when  rubbed 
by  the  fingers.  When  heated  in  a  glass  tube,  loses  water,  and  becomes 
of  a  brown-colour;  by  calcination  loses  about  one-third  of  its  weight, 
and  becomes  of  a  dark  brown-colour. 

It  was  found  in  Mount  Jessmictski,  in  the  government  of  Perm, 
Siberia,  occurring  in  thin  veins  and  nests.  It  contains  silica,  green 
oxide  of  chromium,  peroxide  of  iron,  magnesia,  and  water. 

VOLTAITE,  Iron  Alwm,a.  Mineral  occurring  crystallised  in  regular 
octohedrons.  Colour  brown  or  black.  It  is  found  at  the  Solfatara 
near  Naples,  and  consists  of  sulphuric  acid,  protoxide  of  iron,  alumina 
potash,  and  water. 

VO'LTZIA,  a  genus  of  Fossil  Plants. 

VOLTZITE.  [Zinc] 

VOLU'TA.  [VOLUTID.E.] 

VOLUTELLA.  [Volutidje.] 

VOLU'TID^E,  a  family  of  Gasteropodous  Mollusca,  whose  sheila 
are^  prized  by  collectors  above  most  others  for  their  beauty  and 
rarity;  and  which,  from  their  numbers  and  carnivorous  habits,  aro 
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powt-rful  agents  iu  keeping  tho  Mollusca  and  Oonchifera  witliia  duo 
limits. 

Tho  genus  Voluta  stands,  in  the  last  odition  of  tho  'Systema 
Natural,'  revised  by  LinnoouH,  botwoon  tho  gonora  Bulla  and  Buccinum, 
with  tho  following  definition  : — Animal,  a  Limax,  or  Slug.  Shell 
unilocular,  spiral.  Aporturo  ocaudato,  suboffuse.  Columolla  or  pillar 
plaited.    No  labium  nor  umbilicus. 

Liunaius  thus  subdivides  the  genus  : — 

*  Aperturo  entire 

Species: — V.  Auris  Midx,  Auris  Judas,  tornatilis,  solidula,  livida, 
and  cojj'ca. 

**  Cylindroid  (subcylindrical  and  omarginate). 
Specioa  ; — V.  porphyria,  oliva,  and  ispidula. 

***  Ovato  (obovate,  effuse,  omarginate). 
Species: — V.  daclylus,  miliaria,  monilis,  persicula,  pallida,  faba, 
glabella,  reticulata,  mcrcatoria,  rustica,  paupercula,  mendicaria,  and 
eanccllata. 

****  Fusiform. 

Species : —  V.  tringa,  comiculata,  virgo,  scabricula,  rujjlna,  sanguisuga, 
caffra,  morio,  vvlpecula,  plicaria,  pertusa,  mitra,  musica,  vespertilio, 
ebraa,  turbinellus,  capitellum,  ceramica,  pyrum,  and  lapponica. 

*****  Ventricose. 

Species  : — V.  JElhiopica,  cymbium,  and  olla. 

The  species  belonging  to  the  Linnasan  genus  Voluta,  when  Lamarck 
published  his  '  Animaux  sans  Vertobres,'  amounted  to  nearly  300, 
and  they  would  be  now  considerably  above  that  number.  Some  of 
these  species  are  even  referred  to  other  families. 

The  following  is  a  definition  of  the  Volutidm  as  at  present  con- 
stituted : — Shell  turreted  or  convolute ;  aperture  notched  in  front ; 
columella  obliquely  plaitod ;  operculum  absent.  Animal  with  a 
recurved  siphon ;  foot  very  large,  partly  hiding  the  shell ;  mantle 
often  lobed  and  reflected  over  tho  shell ;  oyes  on  the  tentacles 
or  near  their  base;  lingual  ribbon  linear;  rachis  toothed;  pleura 
unarmed. 

We  give  the  genera  of  this  family  and  illustrations  of  some  of  tho 
species : — 

Voluta  has  the  shell  ventricose,  thick ;  spire  short,  apex  mamilla- 
ted;  aperture  large,  deeply  notched  in  front ;  oolumella  with  several 
plaits.  V.  musica  and  a  few  others  have  a  small  operculum.  Animal, 
eyes  on  lobes  at  tho  base  of  the  tentacles;  siphon  with  a  lobe  on  each 
side,  at  its  base ;  lingual  teeth  3-ousped. 

This  comprises  Oymbiola  and  Harpula  of  Sowerby,  Volutella  of 
D'Orbigny,  Scapha  of  Gray.  Volutilithes  and  Scaphella  of  Sowerby, 
and  Melo  of  Broderip  are  sub-genera.  Seventy  recent  species  and 
eighty  fossil  species  are  known. 

V.  undulata  has  tho  shell  ovate-fusiform,  smooth,  yellowish-white, 
clouded  with  fulvous  or  purple-black  spots,  ornamented  with 
numerous  bay  or  brown  longitudinal  undulatingly  flexuous  lines ; 
principal  plaits  on  the  pillar  four ;  sometimes  two  smaller  additional 
ones. 

It  is  found  on  the  coasts  of  Australia,  Port  Western,  Bass's  Strait, 
the  Island  Maria,  &c. 


Toluta  tfnjulaia.    (Animal  and  Shell.) 
Anterior  part  seen  from  r.bove. 
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pale  yellow  or  flesh-colour  ornamented  with  brown  spotted  bands,  and 
bay  vein  like  markings  ;  pillar  5-plaited. 

It  is  found  in  New  Zealand,  in  the  Bay  of  Islands. 

V.  (Melo,  Broderip)  ^Ethiopicus  has  the  shell  obovatc,  ventricose,  of 
an  orange-cinnamon  colour,  the  spire  coronetted  with  thick-set  short- 
vaulted  spines ;  pillar  4-plaited. 

This  shell  is  a  native  of  the  African  Ocean  and  the  East  Indian  seas. 


Anim;il  of  Voluta  [Melo]  JEtMopUuS,    ('  Urania.') 


Shell  of  Melo.    Back  and  front  view. 


V.  vespertilio  has  the  shell  turbinated,  armed  with  strong  distant 
acute  tubercles,  white,  yellowish,  or  reddish,  painted  with  angularly 
fiezuous  spots;  spire  muricated,  the  apex  with  small  tubercles;  lip 
with  a  sinus  above ;  pillar  4-plaited. 

It  is  found  in  the  Indian  Seas,  Amboyna,  Moluccas,  &c. 

The  species  of  Voluta  have  been  found  at  depths  ranging  from  7  to 
14  fathoms.    The  species  are  very  numerous  and  very  beautiful. 


Voluta  vespertilio,    ('  Astrolabe.') 


Mitra,  Mitre  Shells,  have  the  shell  fusiform,  thick ;  spire  elevated, 
acute ;  aperture  small,  notched  in  front ;  columella  obliquely  plaited ; 
operculum  very  small. 

The  animal  has  a  very  long  proboscis ;  it  emits  a  purple  liquid, 
having  a  nauseous  odour,  when  irritated.  The  eyes  are  placed  on  the 
tentacles,  or  at  their  base.  Three  hundred  and  fifty  recent  species 
and  ninety  fossil  have  been  described. 

M.  episcopates.  Bishop's  Mitre  Shell.  The  animal  has  a  narrow  foot, 
compressed  and  channelled  at  its  root,  nearly  square  and  slightly 
auriculated  in  front  with  a  marginal  furrow,  and  pointed  behind.  The 
head  is  very  small,  rounded,  with  two  tentacles,  which  are  scarcely 
a  line  and  a  half  in  length  ;  the  eyes  sessile  at  their  base.  An  enor- 
mous  proboscis,  which  is  sometimes  double  the  length  of  the  shell. 

The  respiratory  siphon  does  not  project  beyond  the  canal ;  it  is 
marked  with  black  at  the  point :  the  rest  of  the  animal  is  yellowish. 
The  proboscis  is  white. 


Mitra  episeopaHs,  seen  from  below,  with  its  long  proboscis.    ('  Astrolabe.') 


Shell  of  Mitra  cpiicopalis,  showing  the  plaits  on  the  pillar. 
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Shell  turretcd,  smooth,  whito,  Hpottod  with  bright  red ;  pillar  four- 
plaited;  outer  lip  denticulated  at  its  lower  part;  epidermis  thin.  It 
in  found  in  East  Indian  seas  and  islands  of  tho  South  Sea,  Tongataboo. 

M.  adusta,  has  tho  sholl  fusiform,  turretcd,  albido  lutescent,  orna- 
mented with  longitudinal  rufous-brown  spots ;  tho  stria)  transverse, 
impressed,  rather  remote,  and  dotted;  the  sutures  crenulate;  tho 
pillar  five-plaited.    It  is  found  at  Timor,  Vanikoro. 

There  arc  at  least  two  varictios. 


Mitra  adusta,  seen  from  below.    ('  Astrolabe. ') 

M.  corrwjala.    The  shell  is  ovate-fusiform,  longitudinally  plicated,  ] 
transversely  rugous,  whitish  ;  bands  aud  belts  brown  ;  whorls  angu-  , 
lated  above;  the  last  whorls  with  a  subiuuricated  auglo ;  pillar  four- 
plaited.    It  is  found  in  the  Iudiau  Ocean  and  New  Guinea. 


Mitra  corrugata.    ('  A-trolabc.') 

The  species  have  been  found  at  depths  varying  from  the  surface  to 
seventeen  fathoms,  on  reefs,  sandy  mud,  and  sands.  The  species  are 
all  inhabitants  of  warm  countries. 

Imbricaria  and  Cylindra  are  sub-genera  of  Mitra. 

Volvaria  has  the  shell  cylindrical,  convolute;  spire  minute;  aperture 
long_  and  narrow ;  columella  with  3  oblique  plaits  in  front.  The 
species,  five  in  number,  are  all  fossil. 

Marginclla  has  the  shell  smooth,  bright ;  spire  short  or  concealed  ; 
aperture  truncated  in  front ;  columella  plaited ;  outer  lip  (of  adult) 
with  a  thickened  margin.    Animal  similar  to  Cyprcea. 

Oliva,  which  is  sometimes  referred  to  Buccinidce,  has  the  following 
characters  : — Animal  involved,  compressed,  with  a  small  head  termi- 
nated by  a  proboscis  ;  tentacles  approximated,  enlarged  at  their  base 
and  subulate  at  their  extremity,  carrying  the  eyes  on  small  convexities 
about  their  middle  part  externally ;  foot  very  large,  oblong,  and  slit 
transverse  anteriorly ;  mantle  with  a  single  lateral  lobe  covering  the 
shell  in  great  part,  with  two  tongue-like  processes  at  the  side  of  the 
branchial  opening,  and  forming  in  front  a  very  elongated  siphon  ;  a 
single  branchial  pectination;  male  organ  very  voluminous,  on  the 
anterior  part  of  the  right  side.  Operculum  horny,  elongated,  very 
«mall,  with  a  marginal  apex. 


M.  Rang,  whoso  descriptions  wo  have  nelocted,  states  that  the  genu 
Oliva  is  one  of  tho  richest  in  the  colour  and  brilliancy  of  the  shell 
and  variety  of  xpecioH ;  and  ho  refer*  to  tho  beautiful  collection  of 
M.  Duclos,  who  had  made  tho  genus  hiM  particular  study. 

0.  textilina  has  tho  shell  cinorewus  white,  subreticulated  with  flexu- 
ous  dotted  lines,  with  two  brown  bands  inscribed  as  it  were  with 
characters;  tho  callus  of  the  canal  promim-nt.  It  is  found  in  Um 
Antilles  and  New  Guinea. 

0.  maura  has  tho  shell  cylindrical,  tho  apex  retuso,  black;  lip  sub 
plicate  externally;  nperturo  whito.  It  is  found  in  the  East  India* 
Ocean,  Australia,  and  Amboyna. 


Oliva  maura.  ('Astrolabe.') 

0.  sanguinolcnla,  has  the  shell  cylindrical,  very  delicately  reticu- 
lated, with  rufous  brown  small  lines,  girt  with  two  brown  zones  ;  the 
pillar  orange-red.  It  is  found  in  the  East  Indian  Ocean  and  on  the 
coast  of  Timor. 


Oliva  textilina.    ('  A«trolabc.*) 


Oliva  sanguinolcnta.    ('  Astrolabe.') 
a,  Shell  seen  from  below ;  b,  animal  out  of  the  shell,  shown  as  when  creeping 
on  its  large  foot. 

The  species  have  been  found  at  depths  varying  from  the  surface  to 
twelve  fathoms,  on  mud,  sandy-mud,  coarse  sand,  &c.  The  species 
are  fond  of  flesh,  but  thoy  only  suck  the  juices;  and  at  Mauritius 
they  are  taken  with  that  bait  in  the  following  manner,  according  to 
Lieutenant  Harford,  who  was  for  some  time  there,  brought  home  some 
very  fine  Mauritian  shells,  and  gave  the  information  to  Mr.  Broderip. 
The  fishery  was  carried  on  by  means  of  a  line  made  to  run  parallel 
with  the  bottom  of  the  sea,  to  which  line  small  nooses,  each  contain- 
ing a  piece  of  the  arms  of  a  cuttle-fish  (Sepia),  were  appended  so  that 
the  bait  touched  the  bottom.  To  one  end  of  the  line  a  chain-shot  was 
attached  by  way  of  mooring ;  and  over  it  were  a  buoy  and  a  flag.  The 
other  end  of  the  line  swung  with  the  tide,  and  that  end  was  also 
marked  by  a  buoy  and  a  small  flag.  The  sport  was  carried  on  in  deep 
water  over  sand-banks,  and  the  best  times  were  the  morning  and  the 
evening.  The  apparatus  was  occasionally  cautiously  drawn  up  and 
the  Olives  which  were  found  adhering  to  the  bait  were  taken  into  the 
boat  in  which  the  fishermen  were. 

Olivella  and  Scaphiila,  Sowerby,  and  Agaroma,  Gray,  are  sub-genera; 
117  recent  and  20  fossil  species  have  been  described.  (Woodward, 
'  Manual  of  the  Mollusca.') 

Cymba,  Broderip.  The  species  are  called  Boat-Shells.  The  shell 
is  like  Yoluta;  nucleus  large  and  globular  ;  whorls  few,  angular,  form- 
ing a  flat  ledge  round  the  nucleus.  The  foot  of  the  animal  is  very 
large,  and  deposits  a  thin  enamel  over  the  under  side  of  the  shell.  It 
is  ovoviviparous',  and  the  young  animal  is  very  large  when  born ;  the 
nucleus  becomes  partly  concealed  by  the  growth  of  the  shell.  Ten 
recent  species  have  been  described. 

C.  Neptuni  has  the  shell  obovate,  tumid,  ventricose,  of  a  brownish- 
red,  covered  with  a  strong  brown  epidermis,  over  which  an  enamel-like 
glaze  is  extended  from  the  pillar  over  about  a  fourth  part  of  the  shell, 
leaving  the  epidermis  of  the  back  uucoated.  In  full-grown  specimens 
the  spire  and  apex  are  entirely  concealed,  and  the  upper  border  of  the 
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body-whorl,  which  is  carinated  and  somewhat  reflected,  uverbangs 
both,  so  as  to  form  an  open  somewhat  rounded  concavity.  Pillnr 
4-plaited.  It  is  found  on  the  African  coasts  in  shallow  water  on  sands 
and  mud. 


Cy»-bii  Xrptut.i. 

o,  seen  from  below,  stowing  the  plaits  of  the  pil'.ar;  b,  seen  from  above; 
r,  young  seen  f;om  above. 

VOLUTILITHES  (Fossil).  [VolutiD2e.] 

VOLVA,  in  Botany,  is  the  external  membranous  or  fleshy  covering 
which  incloses  the  stipes  and  pileus  of  the  young  state  of  many  of 
the  order  Fungi, 

VOLVA'RIA.  [VoLrjTnm] 

VOLVOX,  a  genus  of  organic  beings  referred  by  Ehrenberg  to  his 
family  of  Infusoria.  Siebold  was  the  first  to  doubt  the  correctness  of 
Ehrenberg' a  classification,  and  the  result  has  been  that  through  the 


subsequent  researches  of  Williamson,  Busk,  and  Cohn,  the  species  of 
Volvox  are  now  regarded  as  forms  of  the  vegetable  kingdom. 

Ehrenberg  describes  three  species  of  Volvox :  V.  globator,  V.  aureus, 
and  V.  stellalus.  A  fourth  form  is  described  by  Ehrenberg  under  the 
name  of  Spkcerosira  Volvox. 

The  following  is  Mr.  Buak's  account  of  these  forms  of  Volvox  : — 

"  The  more  common  and  best  known  form  of  Volvox  globator,  to 
the  naked  eye,  or  under  a  low  power,  appears  as  a  transparent  sphere, 
the  surface  of  which  is  studded  with  numerous  regularly  placed  green 
granules  or  particles,  and  which  contains  in  the  interior  several  green 
globules,  of  various  sizes  in  different  individuals,  though  nearly  always 
of  uniform  size  in  one  and  the  same  parent  globe. 

"These  internal  globes,  which  are  the  young  or  embryo  Volvox, 
at  first  adhere  to  the  wall  of  the  parent  cell,  although  the  precise 
inodo  of  connection  is  not  very  apparent.  When  thus  affixed,  they 
are  in  a  different  concentric  plane  to  the  smaller  green  granules.  At 
a  later  period,  and  after  they  have  attained  a  certain  degree  of  develop- 
ment, these  internal  globes  become  detached,  and  frequently  exhibit 
a  rotatory  motion,  similar  to  that  of  the  parent  globe. 

"  In  the  form  of  Volvox,  termed  V.  aureus  by  Ehrenberg,  the  outer 
sphere,  or  cell,  exhibits  precisely  the  same  structure  as  the  abov^, 
the  only  apparent  difference  between  them  consisting  in  the  deeper 
green  colour  of  the  internal  globules.  These  however  soon  exhibit  a 
more  important  distinctive  character  in  the  formation  of  a  distinct 
cell-wall  of  considerable  thickness  around  the  dark-green  globular 
mass.  This  wall  becomes  more  and  more  distinct ;  and,  after  a  time, 
the  contents,  from  dark-green,  change  into  a  deep  orange-yellow ;  and 
simultaneously  with  this  change  of  colour  the  wall  of  the  globule 
acquires  increased  thickness,  and  appears  double. 

"  The  third  form,  or  Volvox  stellalus,  differs  in  no  respect  from  the 
two  former,  except  in  the  form  of  the  internal  globules,  which  exhibit 
a  stellate  aspect,  caused  by  tho  projection  on  their  surface  of  numerous 
conical  eminences,  formed  of  the  hyaline  substance  of  which  the  outer 
wall  of  tho  globule  is  constituted.  The  deep  green  colour  of  the  con- 
tents of  these  stellate  embryoea,  and  their  subsequent  changes  into  an 
orange  colour,  at  once  point  out  their  close  analogy  with  those  of 
V.  aureus.  I  have  no  doubt  of  their  being  merely  modifications  of  the 
latter  :  and  in  fact  the  two  forms  are  very  frequently  to  be  met  with 
intermixed,  and  on  several  occasions  I  have  observed  smooth  and 
stellate  globules  in  the  interior  of  one  and  the  same  parent  globe. 

"The  organism  described  and  figured  by  Ehrenberg,  under  the  name 
of  Spharosira  Volvox,  also  presents  the  appearanco  of  a  transparent 
globe  set  with  green  spots,  but  it  differs  from  the  foregoing  in  two 
important  respects : 

"  1.  In  the  absence  of  any  internal  globules  or  embryoes. 

"  2.  In  the  irregular  size  of  the  green  granules  lining  the  wall,  which, 
instead  of  being  of  a  uniform  size,  are  of  various  dimensions." 

Mr.  Busk  and  Professor  Williamson,  in  the  first  volume  of  the  new 
series  of  the  '  Microscopical  Society's  Transactions,'  have  furnished  in 
great  detail  an  account  of  the  development  of  these  curiously  organised 
granules.  From  their  observations,  it  appears  that  the  green  ciliated 
granules  which  stud  the  surface  of  the  Volvox  are  produced  from  a 
central  embryonic  mass  of  protoplasm  by  successive  division  by 
segmentation.  Mr.  Busk  observed  in  these  green  granules  a  curious 
phenomenon. 

*'  It  will  also  be  observed,  that  each  ciliated  cell  or  zoospore,  as  it 
may  analogically  be  termed,  contains  a  green  granular  mass  or  masses, 
composed,  for  the  most  part  probably,  of  chlorophyll  granules  and  a 
more  transparent  body,  which  I  suppose  may  be  regarded  as  a 
nucleus,  and  derived,  as  it  would  appear,  from  one  of  the  bright 
spherules  which  have  been  noticed  before.  At  an  early  period  after 
the  maturity  or  completion  of  the  zoospores  they  exhibit  a  minute 
circular  clear  space,  or  sometimes,  but  I  think  rarely,  more  than  one, 
which  is  worthy  of  very  attentive  consideration.  This  space  is  of 
pretty  uniform  size  in  all  cases,  and  about  l-9000th  of  an  inch  in 
diameter.  It  may  be  situated  in  any  part  of  the  zoospore,  or  not 
unfrequently  in  the  base,  or  even  in  the  midst  of  one  or  other  of  the 
bands  of  protoplasm  connecting  it  with  its  neighbours.  Its  most 
important  character  consists  in  its  contractility — a  property  already 
known  to  be  possessed  by  similar  spaces  or  vacuoles  in  vegetable 
spores;  but  what  appears  to  me  a  very  curious,  and  as  yet  unnoticed, 
peculiarity  of  this  contraction,  consists  in  the  fact  that  it  is  very 
regularly  rythmical.  In  several  cases  in  which  I  have  watched  the 
phenomenon  in  question,  uninterruptedly,  for  some  time,  the  con- 
tractions or  pulsations  occurred  very  regularly  at  intervals  of  about 
38"  to  41".  In  one  case  however,  if  I  was  not  misled  in  the  observa- 
tion, the  interval  was  about  twice  this,  namely,  1'  25 ".  The  contraction, 
which  appears  to  amount  to  complete  obliteration  of  the  cavity  of  tho 
vacuole,  takes  place  rapidly  or  suddenly,  as  it  were,  whilst  the  dilata- 
tion is  slow  and  gradual."  This  contraction  of  vacuolar  spores  has 
since  been  observed  by  Cohn  in  a  species  of  Protococcus. 

Mr.  Busk  thus  sums  up  the  result  of  his  observations  upon  Volvox 
globator  :— 

"  1.  That  it  originates  in  an  apparently  nucleated  discoid  cell, 
which  is  generated  in  the  interior  of  the  parent,  and  liberated  in  a 
perfect  though  not  fully  matured  form,  within  which  are  contained 
similar  germs. 

"2.  That  the  contents  of  this  apparently  nucleated  discoid  cell 
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consisting  of  a  grumous  material  and  rofractivo  amylaceous  (?)  sphe- 
rules, aftor  a  time  undergo  segmentation,  at  tho  Name  time  exhibiting 
a  distinct  wall,  beyond  which  is  a  dolicato  areola,  apparently  of  a 
gelatinous  consistence. 

"  3.  That  this  segmentation,  attended  with  a  corresponding  augmen- 
tation in  the  number  of  tho  refraetivo  spherules,  terminates  ultimately 
in  the  formation  of  numerous  contiguous  particles  or  sogments. 

"4.  That  these  ultimate  segments  are  gradually  separated  from 
each  other,  remaining  connected  only  by  elongated  processes  or  fila- 
ments, and  constituting  tho  ciliated  zoospores  of  the  mature  Volvox. 

"5.  That  these  zoospores  at  first  are  simple  masses  of  protoplasm, 
containing  a  transparent  nuclear  body,  and  that  afterwards  they  pre- 
sent for  a  time  clear  circular  spaces,  which  contract  rhythmically  at 
regular  iutervals ;  and  aro  subsequently  furnished  with  a  brown  eye- 
spot  ;  and  at  a  very  early  period  with  two  long  retractilo  cilia,  which 
arising  from  an  elongated  hyaline  beak  penetrate  the  parent  cell-wall, 
and  exert  active  movements  external  to  it. 

"  6.  That  in  a  concentric  plane  internal  to  these  ciliated  zoospores 
are  placed  the  germs  of  future  individuals  destined  to  follow  the  same 
course." 

VOMER.  [Skeleton.] 

VULPES,  Brissou,  the  generic  name  for  a  species  of  that  sub- 
division of  the  great  genus  Canis,  which  has  the  pupils  of  the  eyes 
elliptical  or  almost  linear  by  day,  though  they  become  round  or  nearly 
so  in  the  hours  of  darkness. 

Although  the  dental  formula  and  general  osteological  character  of 
the  Foxes  agree  with  that  of  the  true  Dogs,  the  lengthened  and  sharp- 
pointed  muzzle,  the  round  head,  the  erect  and  triangular  ears,  the 
form  of  the  pupil,  the  long  body,  short  limbs,  and  elongated,  thick, 
and  bushy  brush,  constitute  differences  which  separate  the  former 
from  the  latter,  at  least  sub-geuerically. 

Pi  vulgaris  (Brissou),  the  Common  Fox ;  Canis  vulpes,  and  C.  alopex 
(tho  latter  the  variety,  if  variety  it  may  be  called,  with  the  tip  of  the 
tail  black  ?)  of  Linnaeus ;  Volpo  of  the  Italians ;  llaposa  of  the 
Spanish  ;  Rapoza  of  the  Portuguese  ;  Fuchs  of  the  Germans ;  Vos 
of  the  Dutch  ;  Raff  of  the  Swedes;  Rev  of  the  Danes;  Tod  of  the 
Scotch  ;  Llwynog,  fcem.  Llwynoges  of  the  Welsh,  is  too  well  known 
to  require  description.  The  time  of  gestation  may  be  taken  at  from 
60  to  65  days,  and  the  birth  of  the  young  takes  place  in  April.  In  a 
year  and  a  half  they  attain  their  full  size,  and  have  been  known  to 
live  13  or  14  years ;  but  as  this  can  only  have  been  ascertained,  observes 
Mr.  Bell,  of  individuals  in  confinement,  it  is  very  probable  that,  in  a 
state  of  nature,  it  considerably  exceeds  that  period.  Of  its  cunning 
much  has  been  said,  and  a  great  deal  of  it  is  true.  The  reader  will 
find  some  interesting  remarks  on  the  habits  and  economy  of  the 
Common  Fox  by  Dr.  Weissenborn  in  the  number  of  Loudon's 
'  Magazine'  (N.  S.)  for  October  1837. 

The  Common  Fox  inhabits,  according  to  Linnaeus,  Europe,  Asia, 
and  Africa.  Cuvier  mentions  it  as  reaching  from  Sweden  to  Egypt, 
both  inclusive.  Mr.  Strickland  notes  it  as  occurring  near  Smyrna. 
The  Fox  named  Melanogaster  by  the  Prince  Bonaparte  in  his 
'  Fauna  Italica '  is  probably  a  variety  only.  The  strong  smell  pro- 
ceeding from  the  anal  glands  and  urine  of  the  Common  Fox  is  very 
offensive. 

V.  fulvus,  the  American  Fox,  which  is,  according  to  Sir  John 
Richardson,  very  plentiful  in  the  wooded  districts  of  the  Fur  Countries, 
about  8000  (skins)  being  annually  imported  into  England  from  thence, 
bears  a  strong  resemblance  to  the  Common  Europeau  Fox,  and,  until 
De  Beauvois  pointed  out  its  peculiarities,  was  considered  identical 
with  it.  Thus  it  is  the  European  Fox  of  Pennant.  Sir  John  Richard- 
sou  observes  that  the  American,  or  Red  Fox,  does  not  possess  the 
wind  of  its  English  congener,  its  strength  being  exhausted  by  the  first 
short  burst,  though  it  runs  about  a  hundred  yards  with  great  swift- 
ness, and  is  soon  overtaken  by  a  wolf  or  a  mounted  huntsman.  He 
gives  the  following  synonyms  : — European  Fox  of  Pennant ;  Red,  or 
Large  Fox,  of  Hutchins;  "Large  Red  Fox  of  the  Plains  of  Lewis 
and  Clark;  Renard  de  Virginie  of  Palisot  de  Beauvois;  Canis  fulvus 
of  Desmarest;  Rod  Fox  of  Sabine  (Franklin's  '  Journ.'),  and  Mak- 
keeshew  of  the  Cree  Indians. 

V.  Lagopus,  the  Arctic  Fox,  is  considered  by  Sir  John  Richardson 
to  be  identical  with  the  Pied  Foxes  of  James ;  Canis  Lagopus  of 
Linnaeus  and  Forster,  Colonel  Sabine,  Mr.  Sabine,  Dr.  Richardson,  and 
Dr.  Harlan  ;  Arctic  Fox  of  Pennant  and  Hearne ;  Greenland  Dog  of 
Pennant  (?),  a  young  individual ;  Isatis  and  Arctic  Fox  of  Godman; 
Stone  Fox  of  authors ;  Terreanee-arioo  of  the  Esquimaux  of  Melville 
Peninsula;  Terieniak  of  the  Greenlanders ;  Wappeeskee-shew-mak- 
keeshew  of  the  Cree  Indians ;  aud  Peszi  of  the  Russians. 

This  creature  is  extremely  cleanly.  It  never  soils  its  habitation, 
nor  has  it  any  unpleasant  smell.  It  breeds  on  the  sea-coast,  chiefly 
within  the  Arctic  Circle ;  is  very  unsuspicious  and  easily  taken  by 
traps,  even,  as  it  is  stated,  when  baited  in  its  presence.  Captain  Lyon, 
R.N.,  received  fifteen  from  one  trap  in  four  hours.  It  is  gregarious, 
forming  burrows  in  sandy  spots,  20  or  30  together.  Sir  John  Richard- 
son saw  one  of  these  fox  villages  on  Point  Turnagain,  in  68^°  N.  lat.  It 
soon  becomes  tame  in  confinement  and  is  eager  to  hide  its  food  as  soon 
aa  it  obtains  it,  even  when  there  seems  no  danger  of  losing  it.  Snow 
is  the  material  generally  used  for  this  purpose,  and  when  piled  over 
the  food  is  forcibly  pressed  down  by  the  nose. 

NAT.  HIST.  DIV.  VOL.  IV. 


"This  Fox  is  found  in  the  highest  northern  latitudes  throughout  the 
winter.  The  young  generally  migrate  to  tho  southward  late  in  the 
autumn  and  collect  in  vast  multitudes  on  tho  shores  of  Hudson's 
Hay  :  they  return  early  tho  following  spring  along  tho  sea-coast  to 
the  northward,  and  seldom  again  leave  the  Hpot  they  select  as  a  breed- 
ing-place." (Captain  James  Uohh.)  "  Their  southern  limit  in  North 
America  appears  to  bo  about  50"  N.  lat.  They  aro  numerous  on  tho 
shores  of  Hudson's  Bay,  north  of  Churchill,  ami  aro  found  at  Behring's 
Straits;  but  the  brown  variety  (  V.  fu(iginotiu)  U  the  more  common  in 
the  latter  quarter."    (Sir  John  Richardson.) 

Tho  fur  is  considered  to  be  of  small  valuo  in  commerce,  but  the 
flesh  is  said  to  be  good  food,  particularly  when  young.  Captain 
Franklin  and  his  party  compared  the  flavour  of  the  young  animal  to 
that  of  tho  American  hare.  In  the  Arctic  voyages  they  have  always 
been  regarded  as  luxuries. 


Arctic  Fox  [Vulpes  Lagopus)  in  its  winter  drcra. 


Zoologists  generally  agree  that  the  Sooty  Fox,  or  Blue  Fox  (Canis 
fuliginosus),  is  only  a  variety  of  the  animal  above  described  and 
figured. 

V.  Caama,  the  Caama,  the  smallest  of  the  South  African  foxes. 
Dr.  Smith,  in  his  '  Catalogue  to  the  South  African  Museum,'  from  a 
specimen  in  which  our  figure  is  taken,  observes,  that  some  few  indi- 
viduals are  to  be  met  with  within  tine  limits  of  the  colony,  but  that 
the  favourite  residence  of  the  species  seems  to  be  to  the  northward  ; 
though  there  it  is  daily  becoming  less  and  less  numerous,  owing  to  the 
skins  being  much  iu  request  among  the  natives  as  a  covering  in  the 
cold  season.  Many  of  the  Bechuanas,  it  is  stated,  find  their  sole 
employment  in  huntiug  these  animals  with  dogs,  or  snaring  them. 
Like  other  foxes,  it  is  a  great  enemy  to  birds  which  lay  their  eggs  on 
the  ground ;  and  it  is  suspiciously  watched  by  the  ostrich  iu  par- 
ticular during  the  laying  season.  The  Caama,  when  he  succeeds  in 
obtaining  the  eggs,  pushes  them  forcibly  along  the  ground  till  they 
come  in  contact  with  some  substance  hard  enough  to  break  them, 
when  he  feasts  on  the  contents.  The  natives  take  advantage  of  the 
watching  of  the  ostrich  for  this  robber  to  lure  the  bird  to  its 
destruction.  Knowing  that  the  anxious  parent  runs  to  the  nest  the 
moment  a  fox  appears,  they  fasten  a  dog  near  it  and  hide  themselves. 


Caama  (Oanis  Ciamn), 

4  K 


VULPES. 
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The  ostrich  approaches  to  drive  away  the  supposed  fox,  and  is  shot 
by  the  concealed  hunter.  ('  Catalogue  of  the  South  African  Museum.') 

V.  Bengalensis  (Shaw)  is  brown  above,  with  a  longitudinal  black 
band.  The  space  round  the  eyes  is  white,  an  l  the  tail  is  terminated 
with  black.  It  is  the  Fox  of  the  Dukhun  (Deccan),  Kokree  of  the 
Mahrattas,  Canis  Kokree  of  Sykes,  which  the  Colonel  considers  to  be 
new  to  science,  although,  it  much  resembles  the  descriptions  of  the 
Corsac,  and  is  described  by  him  ('  Zool.  Proc.,'  1831)  as  a  very  pretty 
animal,  but  much  smaller  than  the  European  Fox. 

The  Canis  Himalaicus,  Hill  Fox  of  the  Europeans  in  the  Doon,  in 
Kumaon,  and  the  more  western  and  elevated  parts  of  the  mountains, 
agrees  with  the  common  European  and  American  foxes  (C.  vulpes  and 
C.  fulvus)  in  the  Mack  marks  on  the  backs  of  the  ears,  and  in  front  of 
the  hind  and  fore  legs.  The  coat  consists  of  long,  close,  rich  fur,  as 
fine  as  that  of  any  of  the  American  varieties,  and  of  infinitely  more 
brilliant  and  varied  colours.    (Royle,  'Flora  Himalaica.') 

V.  Zaarcnsis,  the  "Fenuec.  This  animal,  which  has  given  rise  to 
much  controversy,  is  generally  placed  by  the  French  zoologists  among 
the  Foxes  ;  but  the  observations  of  Mr.  Yarrell  lead  him  to  pronounce 
decidedly  that  the  Fennec  appears  to  him  to  belong  to  the  genus 
Canis  properly  so  called  ;  the  osteological  part  of  the  structure  closely 
resembling  that  of  the  dog,  and  the  pupil  of  the  eye  being  circular. 

The  Fennec  obtained  by  Bruce  when  ho  was  consul-general  at 
Algiers,  was  said  to  be  more  frequently  found  in  the  territories  of 
Benni  Mezzab  and  Werglah,  where  the  date  grows.  In  these  districts 
the  Fennecs  are  bunted  for  their  skins,  for  which  there  is  a  market  at 
Mecca,  whence  they  are  exported  to  India.  Bruce,  after  leaving 
Algiers,  bought  two  more  Fennecs,  one  at  Tunis,  which  had  been 
brought  by  the  Fezzan  caravan  to  the  Island  of  Gerba,  and  thence  to 
the  place  where  Bruce  procured  it ;  the  other  at  Senaar,  and  he  knew 
not  whence  this  last  came.  Both  these  resembled  the  first,  and  were 
called  Fennecs.  The  Fennec  which  Bruce  had  at  Algiers  lived  for 
several  months,  anil  when  he  left  that  place  he  gave  the  animal  to 
Captain  Cleveland,  R.N.,  who  presented  it  to  Mr.  Brander,  the  Swedish 
consul.  His  favourite  food  consisted  of  dates  or  any  sweet  fruit ;  but 
he  was  also  very  fond  of  eggs.  He  would  eat  bread  when  hungry, 
more  especially  if  it  was  rendered  palatable  by  honey  or  sugar.  The 
sight  of  a  bird  aroused  him  to  eager  watchfulness  as  long  as  it  was 
present ;  and  a  cat  was  his  aversion.  He  would  endeavour  to  hide 
from  the  latter ;  but  never  showed  a  disposition  to  resist  or  defend 
himself.  The  animal  was  disposed  to  sleep  by  day,  but  as  night  came 
on  it  became  restless  to  excess.  Bruce  never  heard  it  utter  any 
sound.  He  says  that  the  animal  is  described  in  many  Arabian  books 
under  the  name  of  El  Fennec,  by  which  appellation  he  states  that  it 
is  known  all  over  Africa;  and  he  conceives  that  the  word  is  derived 
from  the  Greek  <poivi£,  a  palm  or  date-tree,  adding  that  the  animal 
builds  his  nest  on  trees,  and  does  not  burrow  in  the  earth. 

M.  Riippell  has  figured  and  described  in  his  '  Atlas  Zu  der  Reise 
im  Nordlichen  Afrika,'  together  with  six  other  species  of  Canis,  the 
Fennec,  Canis  Zerda,  Zimm.  Three  specimens  were  transmitted  to 
Frankfurt,  all  perfectly  alike  in  markings,  and  differing  little  from  each 
other  in  size.  They  were  found  in  the  neighbourhood  of  Amlenkal, 
and  in  the  desert  of  Korti,  where  they  inhabit  holes  made  by  them- 
selves.   They  do  not  nestle  on  trees,  as  Bruce  asserted. 


Fennec  [Vulpes  Zaarcnsis). 

The  following  species  of  Vulpes  are  given  in  the  1  List  of  the  Speci- 
mens of  Mammalia  in  the  British  Museum  :' —  V.  vulgaris,  the  Fox  ■ 
V.  flavescens,  the  Persian  Fox ;  V.  Azaree,  the  Agouarachay ;  V.  Nilo- 
licus,  theSabora;  V.  Lagopus,  the  Arctic  Fox,  or  Peszi ;  V.  cinereo- 
argentatus,  the  Kit-Fox ;  V.  fulvus,  the  American  Fox,  or  Makkeeshew  • 
V.  Bengalensis,  the  Kokree ;  V.  Magcllanicus,  the  Culpeo  ;  V.  Corsac 


the  Corsac  ;  V.  Caama,  the  Asse ;  7.  dorsalis,  the  Senegal  Fox ;  and 
V.  Zaarensis,  the  Fennec. 

VULPINITE,  a  siliceous  variety  of  the  Anhydrous  Sulphate  of 
Lime.  [Anhydrite.]  It  contains  about  8  per  cent,  of  silica,  and  is 
a  little  above  the  usual  hardness  of  anhydrite  (3-6). 

VULSELLA.  [Malleacea.] 

VULTUR,  VULTURE.  [Vui/ruRiDiE.] 

VULTURID^E,  a  family  of  Raptorial  Birds,  whose  geographical 
distribution  is  confined  to  warm  climates,  where  they  act  as  scavengers 
to  purify  the  earth  from  the  putrid  carcasses  with  which  it  would 
otherwise  be  encumbered. 

It  has  been  matter  of  dispute  whether  they  are  directed  to  their 
fetid  food,  for  they  seldom  prey  on  living  animals,  by  the  eye  or  by 
the  nasal  organ.  There  can  however,  in  our  opinion,  be  little  doubt 
that  both  the  senses  are  made  to  contribute  to  the  discovery  of  the 
carcass.  The  lofty  flight  aud  telescopic  eye  are  well  adapted  to  detect 
any  dying  or  dead  animal,  and  as  the  action  of  one  vulture  may  be, 
in  all  probability  is,  watched  by  another,  a  sort  of  telegraphic  com- 
munication as  to  the  position  of  the  object  is  kept  up.  [Bibds  ; 
Condoii.] 

The  genus  Vultur  of  Linnscus  stands  first  in  his  first  order,  A  ccipi' 
tres,  and  consists  of  the  following  species  : —  V.  gryphus,  V.  harpyja, 
V.  papa,  V.  monachus,  V.  aura,  V.  barbatus,  V.  percnopterus,  and 
V.  albicilla.    ('Syst.  Nat.,'  ed.  12.) 

Cuvier  divides  this  great  genus  into  the  following  sub-genera : — 

The  Vultures  properly  so  called,  Vultur,  Cuv. — These  have  a  large 
and  strong  beak,  with  the  nostrils  placed  diagonally  at  its  base ;  the 
head  and  the  neck  without  feathers  and  without  caruncles  ;  a  collar 
of  long  feathers  or  of  down  at  the  bottom  of  the  neck.  The  species 
are  found  on  the  ancient  continent. 

Sarcoramphus,  Dumenl. — America,  Cuvier  remarks,  produces  Vul- 
tures remarkable  for  the  caruncles  which  surmount  the  membrane  of 
the  base  of  their  beak,  which  is  as  large  as  that  of  the  preceding 
genus,  but  the  nostrils  are  oval  and  longitudinal.  These  are  the 
Sarcoramphi  of  Dumenl. 

Cathartes.  Cuv.  (Qallinazos,  or  Catharistes,  Veill.).— These  have  the 
beak  of  the  Sarcoramphi,  that  is  to  say,  it  is  stout,  and  the  nostrils 
are  oval  and  longitudinal ;  but  there  is  no  fleshy  crest,  although  their 
head  and  neck  are  plumeless. 

Percnopterus,  Cuv.  (Oypaetos,  Bechst. ;  Neophron,  Sav.). — The  bill 
in  this  group  is  slender,  long,  a  little  convex  above  its  curvature ;  the 
nostrils  oval  and  longitudinal ;  and  the  head,  but  not  the  neck, 
denuded  of  feathers.  These  are  birds  of  moderate  size,  and  which  do 
not  approach  the  Vultures  properly  so  called  in  extent  of  power ;  they 
are  therefore  more  ravenous  after  carrion  and  all  kinds  of  impurities 
which  attract  them  from  afar ;  even  excrements  are  palatable  to  this 
filthy  race.  Illiger  comprises  both  this  and  the  preceding  sub-genera 
under  his  Cathartes. 

Under  this  sub-genus  Cuvier  places  the  Urubu,  Vullur  Iota, 
C.  Bonap.,  of  America. 

The  Griffons  {Oypaetos,  Storr;  Phene,  Sav.).— These,  Cuvier  observes, 
are  arranged  by  Gmelin  under  the  genus  Fdlco,  but  approximate  more 
closely  to  the  Vultures  in  their  habits  and  conformation.  Their  eyes  are 
placed  a  fleur  de  tete,  their  claws  are  proportionally  weak,  their  wings 
are  half  opened  in  their  state  of  repose,  their  crop  projects  from  the 
bottom  of  the  neck  when  it  is  full,  but  the  head  is  entirely  covered 
with  feathers.  Their  distinguishing  characters  consist  of  a  very  strong 
beak,  which  is  straight,  hooked  at  the  point,  and  convex  at  the  hooked 
part ;  of  nostrils  covered  with  stiff  bristles  directed  forwards,  and  a 
pencil  of  similar  bristles  under  the  beak.  Their  tarsi  are  short  and 
feathered  down  to  the  toes ;  their  wings  are  long,  and  the  third  quill 
is  the  longest. 

Prince  Bonaparte  makes  the  Vulturidce  the  first  family  of  his  first 
order,  Accipitres,  and  notices  the  following  sub-families  and  genera  : — 

a.  Vulturinai. 

Genera  : — Neophron,  Cathartes,  Sarcoramphus,  Vullur,  and  Gyps. 

b.  Gypae'tincs. 

Genus  : — Oypaetos. 

It  must  be  remembered  that  none  but  European  and  American 
birds  are  admitted  into  this  arrangement. 

The  Vulturida;  of  Mr.  G.  R.  Gray  form  the  first  family  of  his  first 
sub-order  {Accipitres  Diurni)  of  his  first  order  (Accipitres).  The 
following  sub-families  and  genera  are  placed  by  Mr.  Gray  under  this 
family : — 

Sub-Family  1.  Gypaetinw. 

Genus : — Oypaetos. 

Sub-Family  2.  Cathartinm. 
Genera  -.—Neophron,  Cathartes,  and  Sarcoramphus. 

Sub-Family  3.  Vulturince. 
Genera  -.—Gyps  (Sav.);  Vultur;  and  Otogyps  (G.  R.  Gray). 

Sub-Family  4.  Racaminm. 
Genus  -.—Gyphoierax,  Rupp. ;  Racama,  J.  E.  Gray—  Vullur  (Gyphoi- 
erax)  angolensis. 

We  now  proceed  to  give  a  few  illustrative  species 
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Vultur  fuivus,  the  Griffon  Vulture,  is  Le  Griffon  of  the  French  ; 
Weisskbpfiger  Geier  of  the  Germans;  Avoltoio  di  Color  Oastagno  of 
the  Italians. 

Head  and  neck  covered  with  close-set,  short,  whito,  downy  feathers; 
lower  part  of  the  neck  surrounded  with  a  ruff  of  long,  slender,  whites 
feathers,  sometimes  with  a  slight  tiDgo.  On  tho  middle  of  the  breast 
a  space  furnished  with  white  down.  Tho  whole  of  the  body,  tho 
wings,  and  the  origin  of  the  tail  yellow-brown  or  Isabella  colour ; 
quills  and  tail-feathers  blackish-brown;  beak  livid-yellow, cere  darker;* 
iris  hazel ;  feet  gray  or  light-brown.   Total  length  exceeding  four  feet. 

The  female  is  larger  than  tho  male. 

The  young  have  a  whitish  down  varied  with  brown  on  the  head 
and  neck ;  tho  rest  of  the  body  very  bright  yellow,  marked  with  great 
spots  of  gray  or  white. 

It  is  a  native  of  the  mountainous  parts  of  the  north  of  Europe, 
Silesia,  the  Tyrol,  Dalmatia  (where  it  is  very  numerous),  Spain 
(abundant  near  Gibraltar),  the  Alps,  the  Pyrenees,  Turkey,  the  Grecian 
Archipelago,  the  north  of  Persia,  and  tho  north  of  Africa. 


Head  of  Griffon  Vulture. 


Griffon  Vulture  {Vultur  full  us). 


The  nest  of  this  Vulture  is  generally  formed  upon  the  most  elevated 
and  inaccessible  rocks,  but  it  often  builds  on  the  highest  forest-trees, 
and  in  Sardinia  on  the  loftiest  oaks,  where  the  nest  of  brushwood  and 
roots  is  more  than  three  feet  in  diameter.  The  eggs,  which  are 
generally  two  in  number,  though  some  state  that  it  occasionally  lays 
as  many  as  four,  are  of  a  dull-greenish  or  grayish-white,  slightly 
marked  with  pale  reddish  spots,  and  with  a  rough  surface.  Like  all 
the  other  Vultur  id  <s,  it  feeds  principally  upon  dead  carcasses,  to  which 
it  ia  frequently  attracted  in  very  considerable  numbers.  "  When  it 
Las  once  made  a  lodgment  upon  its  prey,  it  rarely  quits  the  banquet 
while  a  morsel  of  flesh  remains,  so  that  it  is  not  uncommon  to  see  it 
perched  upon  a  putrefying  corpse  for  several  successive  days.  It 

*  Temminck  describes  it  as  flesh-coloured. 


never  attempts  to  carry  off  a  portion  even  to  satisfy  its  young,  but 
feeds  thorn  by  disgorging  the  half-digested  morsel  from  its  maw. 
Sometimes,  but  very  rarely,  it  makes  its  prey  of  living  victims,  and 
oven  then  of  such  only  as  are  incapable  of  offering  the  smallest  resist- 
ance ;  for  in  a  contest  for  superiority  it  has  not  that  advantage  which 
is  possessed  by  tho  Falcon  tribes,  of  lacerating  its  enemy  with  it* 
talons,  and  must  tliereforo  rely  upon  its  beak  alone.  It  is  only  how- 
ever when  no  other  mode  of  satiating  its  appetite  presents  itself,  that 
it  has  recourso  to  the  destruction  of  other  animals  for  its  subsistence. 
After  feeding,  it  is  seen  fixed  for  hours  in  one  unvaried  posture, 
patiently  waiting  until  the  work  of  digestion  is  completed,  and  tho 
stimulus  of  hunger  is  renewed,  to  enable  and  to  urge  it  to  mount 
again  into  tho  upper  regions  of  the  air,  and  fly  about  in  quest  of  its 
necessary  food.  If  violently  disturbed  after  a  full  meal,  it  is  incapable 
of  flight  until  it  has  disgorged  the  contents  of -its  stomach  ;  lightened 
of  which,  and  freed  from  thoir  debilitating  effects,  it  is  immediately  in 
a  condition  to  soar  to  such  a  pitch  as,  in  spite  of  its  magnitude,  to 
become  invisible  to  human  sight.  In  captivity  it  seems  to  have  no 
other  desire  than  that  of  obtaining  its  regular  supply  of  food.  So 
long  as  that  is  afforded  it,  it  manifests  a  perfect  indifference  to  the 
circumstances  in  which  it  is  placed."  (Bennett.) 

V.  cinereus  appears  to  be  the  Vautour  Arrian  and  Vautour  Noir  of 
the  French ;  Cinereous  or  Ash- Vulture  and  Bengal  Vulture  of  Latham ; 
and  Grauer  Geier  of  tho  Germans.  It  is  a  native  of  Europe.  It  is 
found  in  lofty  mountains,  and  the  vast  forests  of  Hungary,  the  Tyrol, 
and  the  Pyrenees;  the  south  of  Spain  and  Italy;  accidentally  in 
Dalmatia ;  more  frequently  in  Sardinia ;  in  Sicily ;  rarely  in  Italy, 
and  never  in  the  forests;  very  accidentally  in  Germany. 

Its  food  consists  of  dead  animals  and  carrion,  but  never  of  living 
animals,  of  which  it  shows  fear;  the  least  animal,  says  Temminck, 
terrifies  it. 

This  is  tho  genus  Gyps  of  Savigny.  Mr.  Gould,  in  his  great  work 
on  the  'Birds  of  Europe,'  notices  a  deviation  in  this  species  from«the 
true  or  more  typical  vultures,  manifested  in  the  partially  bare  neck, 
open  ears,  curved  claws,  and  powerful  beak. 


Bengal  Vulture  {Vultur  {Gyps)  cinereut). 

V.  Ponticerianus,  the  Pondicherry  Vulture.  The  adult  is  about  the 
size  of  a  goose ;  a  long  loose  naked  membrane  or  wattle  takes  its 
origin  about  an  inch  below  the  meatus  auditorius,  and  widens  into  a 
rounded  form  in  the  middle ;  the  whole  head  and  neck  naked  and 
flesh-coloured,  but  there  are  some  short  scattered  hairs  thereon  ;  crop 
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covered  with  a  small  brown  down,  and  round  it  is  a  longer  white 
down. 

The  young  with  the  head  and  neck  more  or  less  clothed  with  short 
dowu.  (Temm.) 

It  is  a  native  of  Bengal  (probably  spread  over  the  continent  of 
India),  Java,  and  Sumatra. 


Pondicherry  Vulture  {Vultur  Ponticcrianus). 


V.  Indicus,  the  Indian  Vulture,  has  the  head  and  neck  denuded  of 
feathers ;  all  the  upper  plumage  Isabella-ash  colour  varied  with  brown 


Indian  Vulture  {Vultur  Indicua). 


and  whitish  ;  lower  parts  spotless  very  bright  yellow ;  a  slight  short 
deep  brown  down,  close-set  and  very  smooth,  covers  the  breast ;  bill 
black,  but  the  point  lighter;  naked  skin  of  the  head  rusty  ash.    It  ia 
about  the  size  of  a  turkey.    Total  length  3  feet  3  inches. 
It  is  found  in  India  and  Ceylon. 

It  is  very  voracious.  It  lingers  all  day  near  the  sea-Bhore  to  prey 
on  the  dead  fish  thrown  up  by  the  waves.  The  species  lives  generally 
on  carrion,  and  is  said  to  disinter  corpses.  The  flight  of  these  vultures 
is  heavy,  and,  like  their  congeners,  they  sometimes  assemble  in  vast 
numbers  on  the  battle-field. 

V.  Kolbii,  Kolbe's  Vulture.  This  is  the  Stront-Jager  of  Kolbe,  and 
the  Chasse-Fiente  of  Temminck.  The  head  is  covered  with  downy 
ferruginous  feathers,  which  are  whitish  on  the  back  of  the  neck ;  a 
ruff  of  loose  ferruginous  or  dirty  white  feathers  round  the  back  of  the 
neck ;  cere  blackish ;  iris  black ;  back  and  wings  ferruginous  or  gray- 
brown  ;  quills  black ;  belly  rather  lighter  ferruginous ;  feet  brownish ; 
claws  black.  Size  less  than  that  of  the  Griffon  Vulture,  but  in  general 
aspect  and  plumage  very  like  that  species.  It  is  however  easily  distin- 
guished. In  Kolbe's  Vulture  the  feathers  of  the  wings  and  of  the 
lower  parts  are  all  rounded  at  the  end.  In  the  Griffon  Vulture  they 
are  long  and  acuminated.  In  Kolbe's  Vulture  the  ruff  is  neither  so 
long  nor  so  abundant  as  in  the  Griffon,  and  the  adult  is  nearly  entirely 
of  a  whitish-Isabella  colour.  The  adult  Griffon  is  uniform  bright 
brown  throughout. 

It  is  found  in  Barbary,  and  different  parts  of  Africa,  India,  and 
Java. 


Kolbe's  Vulture  [Vultur  Kolbii). 

V.  auricularis,  the  Sociable  Vulture.  This  is  the  Oricou  of  Le 
Vaillant  and  the  French  ;  and  Ghaip,  with  the  preceding  clapping 
sound,  of  the  Namaqua  Hottentots.  It  has  the  head  and  greater 
portion  of  the  neck  red  and  naked,  with  the  exception  of  a  few  hardly 
discernible  hairs ;  beak  horn-coloured,  tinged  with  yellow  at  its  base; 
iris  chestnut.  The  folds  of  red  naked  skin  originate  behind  the  ears, 
surround  the  upper  part  of  them,  and  then  descend  several  inches, 
being  irregular  in  their  outline  and  nearly  an  inch  broad  at  their 
widest  part.    Throat  covered  with  hairs  inclining  to  black. 

This  gigantic  species,  a  fit  machine  for  assisting  in  the  clearance  of 
the  soil  of  Africa  from  the  putrid  bodies  of  elephants,  hippopotami, 
rhinoceroses,  and  giraffes,  haunts  the  caverns  of  rocks,  and  is  altogether 
a  mountain  bird.  There  its  night  is  passed,  and  there  among  the  lofty 
crags  it  retires  to  repose  when  it  has  sated  its  appetite.  Le  Vaillant 
saw  large  flocks  of  them  perched  at  sun-rise  on  the  precipitous 
entrances  to  their  abodes,  and  sometimes  the  extent  of  the  rocky 
region  was  marked  by  a  continued  chain  of  these  birds.  Their  tails 
are  worn  down  by  friction  against  their  craggy  haunts  and  by  the  soil 
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of  the  plains,  in  consequonce  of  tho  laborious  efforts  which  they  make 
to  raise  themselves  into  the  air;  when  onco  on  tho  wing  however  their 
flight  is  grand  and  powerful.  They  rise  higher  and  higher,  till  thoir 
enormous  bulk  is  lost  to  human  ken  ;  but  though  beyond  the  sphere 
of  man's  vision  the  telescopic  eye  of  tho  bird  is  at  work.  The  moment 
any  animal  sinks  to  the  earth  in  death,  the  imperceptible  vulture 
detects  it.  Does  the  hunter  bring  down  some  large  quadruped  beyond 
his  powers  to  remove,  and  leave  it  to  obtain  assistance— on  his  return, 
however  speedy,  he  finds  it  surrounded  by  a  band  of  vultures,  where 
not  one  was  to  be  seen  a  quarter  of  an  hour  before. 

It  is  a  native  of  South  Africa.  It  has  been  taken  in  the  neighbour- 
hood of  Athens,  and  must  bo  therefore  added  to  the  catalogue  of 
European  birds;  but  it  does  not  appear  in  Mr.  Qould'B  grand  work  of 
the  '  Birds  of  Europe.' 


Sociable  Vulture  [Vultur  auricular  is). 

Gypaetua  barbatus. — This  is  the  celebrated  Lammergeier.  It  is  the 
Avoltoio  Barbuto  of  the  Italians ;  the  Weisskopfige  Qeier  Adler,  and 
Bartadler  of  the  Germans ;  and  Bearded  Vulture  of  the  English. 

Head  and  upper  part  of  the  neck  dirty  white ;  a  black  stripe  extends 
from  the  base  of  the  beak,  and  passes  above  the  eyes;  another,  arising 
behind  the  eyes,  passes  over  the  ears ;  lower  part  of  tho  neck,  breast^ 
and  belly,  orange-red ;  mantle,  back,  and  wing-coverts,  deep  gray- 
brown,  but  on  the  centre  of  each  feather  is  a  white  longitudinal  stripe ; 
wings  and  tail-feathers  ashy-gray,  the  shafts  white;  tail  long,  very 
much  graduated ;  beak  and  claws  black  ;  feet  blue ;  iris  orange ;  eye 
Burrounded  by  a  red  lid.    Length  about  four  feet  seven  inches. 

According  to  the  age  of  the  bird  the  plumage  varies  as  follows : — 
there  are  brown  feathers  more  or  less  on  the  top  of  the  head ;  those 
of  the  lower  part  of  the  neck,  breast,  and  belly  often  terminated  with 
black  ;  the  white  stripe  on  the  middle  of  the  feathers  of  the  back  and 
tho  coverts  of  the  wings  more  or  less  developed ;  tho  belly  often  of  a 
gray  brown. or  variegated  with  white;  iris  of  a  more  or  lees  deep 
orange  colour. 

The  young  in  the  first  two  years  have  the  head  and  neck  of  a 
brown-black ;  the  lower  part  of  the  body  gray-brown  with  spots  of 
dirty  white ;  on  the  upper  part  of  the  back  are  great  white  spots;  the 
mantle  and  the  wing-coverts  are  blackish  with  brighter  spots;  quills 
blackish-brown  ;  iris  brown  ;  feet  livid. 

It  inhabits  the  highest  mountains  of  Europe,  Asia,  and  Africa,  the 
chain  of  the  Pyrenees,  and  the  Helvetian  Alps,  Sardinia,  Greece,  and 
the  TyroL  In  Asia,  the  chain  of  the  Caucasus,  the  Himalaya  Moun- 
tains, the  Siberian  and  Persian  Mountains.  It  is  also  found  in  the 
lofty  mountains  of  Central  Africa  and  towards  the  borders  of  the  Red 
Sea,  principally  in  the  most  inaccessible  parts  of  those  mountains,  and 
where  there  is  plenty  of  the  larges  sort  of  game. 
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"Unlike  tho  typical  vultures,"  says  Mr.  Gould,  "which  are  distin- 
guished by  thoir  bare  neck*,  indicative  of  their  propensity  for  feeding 
on  carrion,  the  Lscmmergeyer  has  tho  neck  thickly  covered  with  fea- 
thers, resembling  those  of  the  true  eagles,  with  which  it  also  accords 
in  its  bold  and  prodatory  habits,  pouncing  with  violent  impetuosity 
on  animals  exceeding  itself  in  size  ;  henoo  tho  young  Chamois,  tho 
Wild  Goat,  tho  Mountain  Hare,  and  various  species  of  birds  find  in  it 
a  formidablo  and  ferocious  enemy.  Having  seized  its  prey,  tho 
Lsommeigeyer  devours  it  upon  the  spot,  the  straight  form  of  their 
talons  disabling  them  from  carrying  it  to  a  distance.  It  refuses  flesh 
in  a  state  of  putrefaction,  unless  sharply  pressed  by  hunger ;  henco 
nature  has  limited  this  species  as  to  numbers  :  while,  on  tho  other 
hand,  to  the  Vultures,  who  are  destined  to  clear  tho  earth  from  animal 
matter  in  a  state  of  decomposition,  and  thus  render  the  utmost  service 
to  man  in  tho  countries  where  they  abound,  she  has  given  an  almoBt 
illimitablo  increase." 


Bearded  Vulture  [Gypaitua  b  irb.it us). 


Neophron  percnopterus.  This  is  the  Vautour  Ourigourap  of  Le 
Vaillant,  the  Rhachamah  or  Pharaoh's  Hen  of  Bruce  and  others, 
Avoltoio  Aquilino  and  Caporaoccajo  of  the  Italians,  and  Maltese 
Vulture  of  Latham.  Head  and  only  the  front  of  the  neck  covered 
with  a  naked  skin  of  a  livid  yellowish  colour ;  the  whole  plumage 
pure  white,  except  the  great  quill-feathers,  which  are  black ;  feathers 
of  the  occiput  long  and  loose ;  cere  orange,  iris  yellow,  mandibles 
blackish;  feet  livid  yellow,  claws  black,  tail  very  much  graduated. 
Length  two  feet  and  a  few  inches. 

According  to  age,  the  bird  varies  iu  its  plumage,  being  either  deep 
brown  spotted  with  rusty,  or  bright  gray-brown  varied  with  white 
and  yellow  feathers.  In  this  state  the  naked  part  of  the  head  is  livid, 
the  cere  white  slightly  tinged  with  orange,  the  iris  brown,  and  the 
feet  livid  white. 

The  young  iu  tl  e  first  year  have  the  naked  part  of  the  head  livid, 
covered  with  a  thi  i  gray  down;  cere  and  feet  gray  ash;  the  whole 
plumage  deep  brown  varied  with  yellowish-brown  spots ;  greater  quill- 
feathers  black ;  irii  brown. 

It  is  found  (very  rarely)  in  the  north  of  Europe,  in  Switzerland  in 
the  neighbourhood  of  Geneva.  Very  common  in  Spain  on  the  Pyrenees, 
Portugal,  Malta,  Turkey,  and  in  the  Archipelago.  Nowhere  so  abund- 
ant as  in  Africa.  Russia  as  far  north  as  Astracan,  Arabia,  Persia ;  tho 
Deccan  (Col.  Sykes). 

In  October,  1S25,  one  of  these  birds  was  killed  near  Kilve  in  Somer- 
setshire. It  was,  when  first  seen,  feeding  upon  a  dead  sheep,  and  had 
so  gorged  itself  with  flesh,  that  it  was  either  incapable  of  flight  or 
indisposed  for  exertion,  and  was  easily  shot.  At  the  same  time,  another 
bird,  apparently  of  the  same  species,  was  seen  in  the  neighbourhood, 
but  escaped. 

This  vulture  does  not  congregate,  except  when  an  all-attractive 
carcass  calls  them  together,  but  goes  in  pairs,  the  male  and  female 
seldom  parting  company.    '*  In  the  districts  which  this  species 


121S 


VULTURIDiE. 


VULTURID.E. 


1241 


inhabits,"  says  Mr.  Yarrell,  "  every  group  of  the  natives  has  a  pair  of 
these  vultures  attached  to  it.  The  birds  roost  on  the  trees  in  the 
vicinity,  or  on  the  fences  which  bound  the  inclosurcs  formed  for  their 
cattle.  They  are  to  a  certain  degree  domiciled  and  harmless.  The 
people  do  them  no  injury  :  on  the  contrary,  they  are  glad  to  see  and 
encourage  them,  because  they  clean  the  premises  of  all  the  offal  and 
filth  they  can  find.  In  default  of  other  food  they  eat  frogs,  lizards, 
and  .-nakes." 


Egyptian  Yulturo  (Neophron  pcrcnopterus).  (Gcu.d.) 


Sarcoramphus  papa,  the  King  Vulture,  or  King  of  the  Vultures. 
This  is  the  Cozcaquauhtli  (Queen  of  the  Vultures)  of  the  Mexicans 
(Hernandez).  The  naked  skin  of  the  head  and  neck  brilliantly 
coloured.  Beak  reddish,  with  a  shade  of  black ;  cere  bright  orange, 
prolonged  between  the  nostrils  into  a  comb  about  an  inch  and  a  half 
long,  loose  in  texture,  and  falling  on  either  side  of  the  bill  when  the 
head  is  erect.  Round  the  eye  a  scarlet  circle ;  iris  nearly  colourless ; 
side  of  the  head  purplish  black.  Back  of  the  head  covered  with  short 
down  inclining  to  black.  On  each  side  behind  the  eye  Beveral  broad 
and  deep  wrinkles  of  the  skin,  whence  rises  a  thick  and  prominent 
fold  extending  obliquely  downwards  along  the  neck,  reddish-brown 
mixed  with  blue,  and  marked  with  many  lines  of  small  black  hairs. 
From  the  bright  red  upper  part  of  the  neck  the  colour  gradually 
lessens  in  intensity,  fading  into  orange  and  yellow  towards  the  lower 
part.  Round  the  bottom  of  the  neck  is  a  broad  ruff  of  soft,  downy, 
deep  ashy-gray  feathers. 

Young  of  the  Year,  &c. — Deep  bluish,  with  the  exception  of  the 
abdomen  and  lateral  tail-coverts,  which  are  white.  In  the  next  year 
the  young  becomes  dusky,  marked  with  longitudinal  white  spots,  and 
up  to  that  time  the  greater  portion  of  the  head  and  neck  is  blackish- 
violet.  The  colouring  which  marks  the  adult  is  assumed  in  the  third 
year,  excepting  a  few  black  feathers  among  the  upper  coverts  of  the 
wing. 

With  a  highly  developed  sense  of  smelling  and  a  piercing  sight,  the 
expanse  and  strength  of  the  wing  of  the  King  Vulture  enables  it  to 
reach  a  lofty  height,  and  there  remain,  bringing  its  powers  of  obser- 
vation to  bear  over  a  wide  tract  of  country.  Patient  under  hunger, 
this  vulture  is  said  never  to  attack  birds  and  quadrupeds,  however 
small,  while  they  are  alive,  though,  when  pressed  with  hunger  from 
the  want  of  its  favourite  carrion,  it  will  feed  upon  snakes  and  lizards. 
This  bird  is  found  occasionally  in  Florida,  in  the  United  States,  which 
is  probably  the  northern  limit.  It  is  common  in  Paraguay,  but, 
according  to  D'Azara,  not  going  beyond  32°  S.  lat.  Between  the 
limits,  especially  towards  the  central  parts  of  America,  it  appears  to 
be  abundant. 


King  Vulture  (Sareoramphui  papa), 

Vidtuv  leuconolus,  the  Chinese  Vulture.  This  bird  is  brownish-black ; 
lower  part  of  the  back  white,  as  are  the  wings  beneath  and  the  inside 
of  the  thighs ;  when  the  wings  are  closed  the  white  on  the  back  is 
not  seen ;  head  brownish-black  with  short  dark  hairs ;  back  of  the 
neck  covered  with  whitish  down,  the  front  of  it  livid  flesh-colour  and 
bare  ;  at  the  bottom  of  the  back  of  the  neck  is  a  dirty  white  ruff ;  on 
each  side  white  feathers  lap  over  the  bottom  of  the  neck  and  the  crop ; 
the  cere  is  blackish  ;  the  bill  horn-colour,  black  at  the  tip  j  iris  dark  ; 
legs  dirty  brown-white  with  black  scales  ;  claws  black.  It  is  the  size 
of  a  turkey. 


Chinese  Vulture  [Yultur  Uucvnotus). 
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YI7ACHEND0'RFIA,  a  genUH  of  Plants  belonging  to  the  natural 
"  order  Ificmodoracece,  named  aftor  10.  J.  Wachendorf,  professor  of 
botany  at  Utrecht.  It  has  an  inferior  flower,  with  6  permanent 
withering  irregular  oblong  parts;  tho  3  upper  ones  most  erect,  of 
which  the  two  lateral  ones  have  each  a  spur  at  tho  base ;  the  3 
lower  ones  widely  spreading.  The  stamens  are  3,  with  thread-shaped, 
divaricated  declining  filaments,  shorter  than  the  corolla  ;  the  anthers 
oblong,  incumbent.  The  ovary  is  superior,  roundish,  with  3  furrows ; 
style  thread-shaped,  declining;  the  stigma  simple,  tubular.  Tho 
fruit  is  a  3-lobed  triangular-obtuse  compressed  capsule,  with  3  valves, 
and  3  cells.    The  seeds  are  solitary,  rough  or  hairy,  and  compressed. 

W.  thyrsifolia,  Tall-Flowering  Wachendorfia,  has  perennial  smooth 
leaves,  with  a  close  oblong  panicle.  It  is  a  nativo  of  the  Cape  of 
Good  Hope,  and  thrives  well  in  greenhouses  in  this  country,  and  it 
will  grow  in  the  open  air  in  fine  seasons  in  May  and  June.  The  flowers 
are  of  a  fine  golden  colour.  The  root  is  perennial,  and  of  a  saffron  or 
red  colour.  Many  of  the  plants  belonging  to  flmmodoracece  yield  a 
matter  used  for  dyeing,  and  De  Candolle  remarks  that  it  is  probable 
the  species  of  Wachendorfia  might  be  used  for  tho  same  purpose. 

WACKlO,  a  barbarous  name  formerly  much  employed  by  German 
geologists,  and  thence  introduced  into  English  geology.  It  is  regarded 
as  a  soft  and  earthy  basalt,  but  has  been  used  iu  other  senses,  and 
rather  indefinitely.    (Anstcd,  Elementary  Geology.) 

WAD.  [Manoanese.1 

WADING-BIRDS.    [Grall^e  ;  Grallatores.] 
WAGEL.  [Labidji.J 

WAGNERITE,  a  Mineral,  consisting  of  Fluoplios^>hale  of  Magnesia. 
Its  primary  form  is  an  obliquo  rhombic  prism.  Fracture  uneven. 
Colour  yellow,  of  different  shades ;  often  grayish.  Streak  white. 
Hardness  5'0  to  5'5.  Lustre  vitreous.  Translucent.  Specific  gravity 
3"11.  It  is  found  in  the  valley  of  Holgrabeu  in  Salzburg.  It  con- 
tains phosphoric  acid,  hydrofluoric  asid,  magnesia,  oxide  of  iron,  and 
oxide  of  manganese. 

WAGTAILS.  [Motacillinje.] 

WAHLENBE'RGIA,  a  genus  of  Plants  named  after  Wahlenberg, 
author  of  the  '  Flora  Japonica '  and  other  works.  It  belongs  to  the 
natural  order  Campanidacew,  and  many  of  the  species  embraced  in 
it  were  formerly  included  under  the  genus  Campanula.  The  species 
consists  chiefly  of  herbs,  which  are  for  the  most  part  annual.  The 
leaves  are  mostly  alternate,  sometimes  opposite,  and  are  generally 
found  in  greatest  abundance  at  tho  lower  part  of  the  plaut.  The 
flowers  are  seated  on  long  peduncles,  drooping  at  first,  but  erect  in 
fruit.  The  calyx  is  3-5  cleft ;  the  corolla  3-5  lobed  at  the  apex,  rarely 
divided  to  the  middlo.  The  stamens  3-5  in  number,  free,  the  filaments 
broadest  at  the  base.  The  style  inclosed,  pilose,  especially  at  the 
upper  part ;  stigmas  2-5.  The  ovary  combined  with  the  tube  of  the 
calyx.  The  capsule  2-5-celled,  opening  by  as  many  valves  as  cells  at 
the  apex,  each  bearing  a  dissepiment  in  the  middle.  The  seeds  very 
numerous  and  minute.  Above  50  species  of  plants  belonging  to  this 
genus  have  been  described.  They  are  most  abundant  in  the  southern 
hemisphere,  and  are  particularly  numerous  at  the  Cape  of  Good 
Hope.  The  following  is  one  of  the  most  remarkable  forms  presented 
by  the  genus  : — 

W.  hederacca,  Ivy-like  Wahlenbergia,  is  a  glabrous  plant  with  slender 
ascending  stems  ;  the  leaves  are  placed  on  long  petioles,  cordate,  and 
bluntly  5-7  angled;  the  corolla  5-lobed  at  the  apex,  four  times  longer 
than  the  lobes  of  the  calyx;  the  capsule  hemispherical.  This  plant 
is  a  native  of  the  west  of  Europe  and  of  North  America :  it  is 
abundant  in  Great  Britain  in  Cornwall  and  Sussex,  and  is  also  found 
in  Epping  Forest.  It  is  also  a  native  of  Scotland  and  Ireland.  Thig 
plant  was  called  AiMnia  hederacca  by  Salisbury,  in  honour  of  John 
Aikin,  a  British  botanist.  It  is  the  Campanula  hederacea  of  Linnreus, 
who  was  followed  by  Smith,  Hooker,  and  others. 

WALAN,  the  name  of  a  tree  in  Amboyna,  which  was  first  described 
and  figured  by  Rumphius,  in  his  'Herbarium  Amboinense,'  and  called 
by  him  Ichthyoctonos  montana.  It  is  a  large  tree,  and  much  valued  by 
the  natives  of  the  island  in  which  it  grows.  It  is  very  rare,  and  the 
description  of  Rumphius  is  too  imperfect  to  allow  at  present  of  its 
being  assigned  to  any  particular  division  of  the  vegetable  kingdom. 

The  inhabitants  of  the  isle  of  Amboyna  use  the  bark  of  the  roots 
for  catching  fish.  Before  it  is  used  for  this  purpose  it  is  powdered, 
and  this  process  by  the  natives  is  always  attended  with  a  peculiar 
ceremony.  The  bark  of  the  root  is  the  part  of  the  tree  employed, 
and  when  it  is  collected  for  fishing,  a  large  party  attends.  It  is 
powdered  by  a  single  individual  with  a  large  stone,  and  whilst  this 
process  is  goiug  on,  the  rest  lie  round  the  stone  in  a  circle ;  when  all 
is  over,  a  signal  is  given  by  one  of  them  crowing  like  a  cock ;  they 
then  arise  and  collect  the  powder  into  little  baskets  which  is  reserved 
for  use.  In  catching  the  fish  other  ceremonies  are  employed.  The 
party  goes  in  the  morning  early,  and  after  throwing  the  powder  upon 
the  water  and  mixing  it  till  it  foams,  they  cast  a  net  over  the  river, 
and  then  retire  from  the  river,  maintaining  a  death-like  silence  till  the 


poison  has  acted  on  tho  fish.    In  the  course  of  an  hour  th«  net  in 

generally  found  full  of  half-dead  full.  The  fish  will  recover  from  tho 
effect  of  the  poison  if  thrown  into  fresh-water,  and  are  quite  whole- 
some as  food,  although  they  will  not  keep  so  long  as  finh  caught  by 
other  means.  Rumphius  procured  some  of  the  bark,  and,  omitting 
the  ceremonies,  found  it  a  very  successful  mode  of  fishing. 

VVA'LCHIA,  a  genus  of  Fossil  Plants.    [Coal  Plants.) 

WALKIO'RA,  a  genus  of  Plants  named  after  Richard  Walker,  D.D., 
founder  of  the  botanic  garden  at  Cambridge.  It  belongs  to  the  natural 
order  Ochnacece,  and  is  known  by  possessing  5  petal*,  5  stamens  with 
ovate  anthers;  an  obovately  kidney-shaped  fruit,  which  is  a  drupa  ;  an 
inverted  embryo  with  a  hooked  beak.  There  are  two  species  of  this 
genus  known.  W.  serrata  has  serrate  crcnate  leaves,  racemes  of 
flowers  somewhat  corymbose,  and  the  lobes  of  the  calyx  lanceolate. 
It  is  a  native  of  Malabar  and  Ceylon,  and  has  yellowish  flowers  and 
reddish  fruit.  The  roots  and  leaves  are  very  bitter,  and  are  used  in 
decoction  by  the  inhabitants  of  Malabar  as  a  tonic  and  anthelmintic. 
W.  integrifolia  is  a  native  of  French  Guyana,  and  has  entire  leaves. 

WALL-CRESS,  the  common  name  of  the  Plants  belonging  to  AraJjis, 
an  extensive  genus  in  the  natural  order  Cruciferce.  Nearly  70  species 
of  this  genus  have  been  described  ;  they  are  most  of  them  small 
plants,  fond  of  growing  in  dry  stony  places  and  on  walls,  and  hence 
their  English  name  Wall  Cress.  Thoir  fruit  is  a  linear  silique,  with 
flat  1-nerved  valves.  The  seeds  are  oval  or  orbicular,  compressed,  iu 
one  row  in  each  cell ;  tho  cotyledons  are  flat.  The  radical  leaves  are 
usually  stalked,  whilst  those  of  the  stem  are  sessile,  or  embrace  the 
stem ;  they  are  entire  or  toothed,  rarely  lobed.  The  whole  plaut  is 
frequently  covered  with  hairs,  of  which  those  on  the  stem  are  simple, 
whilst  those  on  the  leaves  are  bifid  or  trifid.  The  flowers  are  whito 
iu  most  iustances,  rarely  red.  Several  of  the  species  are  natives  of 
Great  Britain,  and  many  of  them  are  cultivated  in  gardens  on  rock- 
work  and  flower-borders,  on  account  of  their  blooming  early  in 
spring. 

A.  lurrita,  Tower  Wall-Cress,  has  leaves  embracing  the  stem  ;  the 
pods  all  on  one  side,  recurved,  flat,  and  linear ;  the  bracts  foliaccous. 
This  plant  is  a  native  of  Europe,  in  Spain,  France,  Switzerland,  and 
Italy.  In  Great  Britain  it  appears  to  be  almost  an  entirely  academical 
plaut,  as  the  only  localities  mentioned  are  the  walls  of  colleges  at 
Oxford  and  Cambridge. 

A.  hirsuta.  Hairy  Wall-Cress,  has  hairy  toothed  leaves,  numerous 
straight  pods,  and  the  pedicels  the  length  of  the  calyx.  It  is  a  native 
of  middle  and  northern  Europe,  and  also  of  North  America,  from 
Hudson's  Bay  to  the  Rocky  Mountains.  In  Great  Britain  it  is  found 
in  Sussex,  Norfolk,  and  Suffolk,  aud  also  in  Scotland. 

A.  rosea,  Rose-Flowered  Wall-Cress,  has  oblong  subcordate  half- 
stem-clasping  leaves,  covered  with  branched  hairs ;  the  pedicels  longer 
than  the  calyx,  and  the  stigma  apiculate.  It  is  a  native  of  Calabria, 
and  has  rose-purple  flowers. 

A.  albida,  White-Leaved  Wall-Cress,  has  toothed  leaver,  hoary  or 
downy,  with  branched  hairs.  It  is  a  native  of  Tautida  and  the 
Caucasus.  It  has  large  white  flowers,  and  is  a  tufted  plant,  often 
cultivated  in  English  gardens. 

WALL-FLOWER.  [Cheikanthus.] 

WALL-PELLITORY.  [Parietaria.] 

AVALL-RUE.  [Aspleniom.] 

WALLI'CHIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Byttneriacecs,  named  in  honour  of  the  late  Dr.  Wallich,  superiutendant 
of  the  East  India  Company's  Botanical  Garden  at  Calcutta. 

WALNUT-TREE.  [Juglans.1 

WALRUS.  [Phocidje.] 

WALTHE'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Stercidiacece,  named  after  three  botanists  of  the  name  of  Walther  and 
Walter.  The  genus  is  known  by  possessing  a  5-cleft  calyx,  furnished 
with  a  lateral  1-3-leaved  deciduous  involucel;  5  petals;  a  single  style 
with  tuberculated  or  pencilled  stigma ;  a  1-celled,  2-valved,  1-seeded 
capsule.  The  species  are  small  shrubs,  with  small  usually  yellow- 
coloured  flowers,  disposed  in  axillary  or  terminal  stalked  heads,  rarely 
in  panicles,  rising  in  clusters  from  the  branches. 

W.  Durandinha  has  a  suffruticose  ascending  stem,  with  ovate  or 
ovato-orbicular  leaves,  obtuse,  and  cordate  at  the  base  ;  the  lower  ones 
pilose,  the  upper  ones  tomentose  and  glaucous;  the  heads  of  the 
flowers  terminal  and  axillary  ;  the  calyx  pubescent ;  the  petals  bearded 
above  the  claw  ;  the  tube  of  the  stamens  entire.  This  plant  is  a  native 
of  Brazil,  on  the  banks  of  the  river  Uruguay,  where  it  is  called  Duran- 
dinha, or  Douradinha.  This  plant,  bke  the  whole  of  the  order  to 
which  it  belongs,  contains  much  mucilaginous  matter,  and  is  used  iu 
decoction  in  the  Brazils,  as  a  remedy  in  diseases  of  the  chest,  and  also 
in  some  of  the  forms  of  venereal  disease.  It  is  also  used  as  an  external 
application  to  wounds. 

WANDEROO.  [Macacus.] 

WAPITI.  [CERVIDJ3.] 

WARBLERS.  [Sylvian.] 
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WATER. 
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WARNE'RIA,  a  genus  of  Plants  named  after  Mr.  Warner.  This 
genus,  which  is  now  called  Hydrastis,  has  but  a  single  species.  It 
belongs  to  tho  natural  order  Ranunculacece.  The  calyx  is  composed 
of  three  ovate  sepals.  The  petals  are  wanting.  The  stamens  and 
ovaries  are  numerous.  The  fruit  is  baccate,  numerous,  collected  into 
a  head  ;  1-celled,  2-seeded. 

H.  Canadensis  is  a  small  perennial  herb,  with  tuberous  roots.  It 
is  a  native  of  North  America,  in  watery  places  in  tracts  along  the 
Alleghany  Mountains,  from  Canada  to  Carolina.  The  head  of  its 
fruits  very  much  resembles  that  of  the  raspberry.  The  root  of  this 
plant  has  been  used  both  for  dyeing  and  in  medicine.  It  gives  a 
beautiful  yellow  colour,  and  on  that  account  has  been  called  yellow- 
root.  It  is  bitter,  and  acts  on  the  system  as  a  tonic,  and  for  this 
purpose  is  recommended  by  Professor  Barton. 

WART-CRESS.  [Senebiera.1 

WART-HOG.  [Suime.] 

WARWICKITE,  a  Mineral,  occurring  in  prismatic  crystals  of  a 
brownish  to  an  iron-gray  colour,  often  tarnished,  bluish,  or  copper- 
red.  Lustre  metallic,  pearly  to  imperfectly  vitreous  or  resinous. 
Hardness  5  to  6.  Specific  gravity  3  to  3'3.  It  is  infusible  before  the 
blow-pipe.  It  is  an  American  mineral,  and  is  found  in  Magnesian 
Limestone.  Professor  Shepard  says  it  is  a  fluo-titanate  of  iron,  with 
some  yttria.  It  has  since  been  examined  by  Mr.  Hunt,  who  says  it 
contains  no  fluorine,  and  pronounces  it  to  be  a  silicate  and  titanate 
of  iron,  magnesia,.and  alumina,  with  7  per  cent,  of  water.  He  calls 
it  Enccladilc.    (Dana,  Mincraloqy.) 

WASHINGTON1TE,  nearly  allied  to  ilmenite.  [Titanium.] 

WASPS.  [Vespidje.] 

WATER,  in  its  liquid,  aeriform,  or  solid  state,  is  uuiversally  diffused 
through  nature.  It  was  once  considered  as  one  of  the  four  elements, 
and  is  in  common  language  still  frequently  so  termed.  Water  how- 
ever is  now  known  to  be  a  compound  substance,  consisting  of  hydrogen 
and  oxygen,  in  the  proportion  of  two  volumes  of  the  former  gas  and 
one  volume  of  the  latter;  or  by  weight  it  is  composed  of  1  equivalent 
of  hydrogen,  1,  and  1  equivalent  of  oxygen,  8,  =  9,  its  equivalent :  it 
is  in  fact  a  protoxide  of  hydrogen. 

Water  is  colourless,  transparent,  inodorous,  and  insipid;  it  is  an 
imperfect  conductor  of  heat  and  electricity;  it  is  very  slightly  com- 
pressible, yielding  only  about  46-65  millionths  of  its  bulk  to  the  pres- 
sure of  the  atmosphere.  Its  specific  gravity  is  1,  being  the  unit  to 
which  the  density  of  all  liquids  and  solids  is  referred,  as  a  convenient 
standard,  on  account  of  the  facility  with  which  it  is  obtained  in  a 
pure  state.  A  cubic  iuch  of  water  at  62°  Fahr.,  and  30  inches  baro- 
metric pressure,  weighs  252-458  grains,  and  as  a  cubic  inch  of 
atmospheric  air  weighs  0'31  grains,  it  is  rather  more  than  815  time3 
heavier  than  an  equal  volume  of  air. 

Water,  like  all  other  fluids  and  substances,  expands  by  exposure  to 
an  increase  of  temperature,  and,  with  a  curious  exception,  the  dilata- 
tion within  certain  limits  is  proportionate  to  the  degree  of  heat  to 
which  it  is  subjected.  When  water  is  cooled  to  40°  it  is  at  the  point 
of  its  greatest  density,  it  then  goes  on  expanding  as  it  cools  till 
reduced  to  32°,  when  it  solidifies,  and  this  constitutes  the  exception 
to  the  law  of  contraction  by  reduction  of  temperature.  If  water  at 
40°  be  heated,  it  expands  as  the  temperature  rises,  and  this  is  con- 
formable to  the  general  law.  This  expansion  of  water  by  cold  pro- 
duces very  important  effects  in  the  economy  of  nature;  for  if  it 
increased  in  density,  the  frozen  portions  would  sink  down  successively, 
and  thus  large  bodies  of  water  would  become  masses  of  solid  ice. 

The  force  with  which  water  assumes  the  solid  state  is  so  great,  that 
iron  vessels  of  great  thickness  have  been  burst  by  it;  and  glass-vessels 
or  lead-pipes  are  well  known  to  be  destroyed  in  winter  time  from  the 
same  cause.  Ice  is  lighter  than  water,  its  density  being  0'94,  and 
hence  it  floats  on  water. 

Water  is  commonly  divided  into  certain  heads,  according  to  the 
source  whence  it  is  obtained,  namely,  into  Atmospheric  Water,  in- 
cluding rain  and  dew ;  and  into  Terrestrial  Water,  comprising  spring, 
river,  well,  lake,  marsh,  and  sea-water ;  and,  lastly,  Mineral  Waters. 
Water  is  seldom  found  in  a  state  of  perfect  purity,  but,  from  its  great 
solvent  and  absorbent  power,  it  is  impregnated  with  a  variety  of  saline 
substances,  gases,  and  animal  and  vegetable  substances,  either  living  or 
undergoing  a  process  of  decomposition.  The  effect  of  these  is  to  com- 
municate different  properties,  and  generally  give  it  a  peculiar  taste, 
and  not  unfrequently  an  odour,  which,  if  not  cognisable  by  the  blunted 
senses  of  man,  is  so  by  animals,  especially  the  camel,  which  can  scent 
water  at  a  great  distance  in  the  desert.  The  specific  gravity  is  often 
much  increased,  especially  that  of  sea-water  and  of  mineral-waters, 
from  the  saline  ingredients,  and  of  some  of  the  great  rivers,  from  the 
quantity  of  mud  and  other  matters  which  they  contain. 

Rain- Water  is  commonly  reckoned  the  purest ;  but  it  is  by  no  means 
so  free  from  accidental  impregnations  as  is  generally  supposed.  What- 
ever foreign  ingredients  exist  in  the  atmosphere  of  any  place  are 
brought  to  the  ground  by  the  first  rain  that  falls — thus  it  often  con- 
tains nitric  acid,  carbonic  acid,  and  chlorine;  minute  quantities  of 
iron,  nickel,  and  manganese ;  as  well  as  of  a  peculiar  organic  sub- 
stance, chemically  different  from  the  extractive  matter  and  the  gluten 
of  plants  and  animals,  called  Pyrrhine.  (Daubeny,  'Report,'  p.  1.) 
Occasionally  phosphoric  acid  is  found  in  it,  especially  when  the  wind 
blows  from  the  north-west.    Much  more  important  is  the  presence  of 


ammonia,  first  pointed  out  by  Liebig  ('Chemistry  in  its  Application  to 
Agriculture')  as  the  chief  source  of  the  nitrogen  found  in  plants. 
Rain-Water,  from  its  great  purity,  has  high  solvent  powers,  which  fit 
it  well  for  the  part  it  has  to  perform  in  the  economy  of  nature,  and 
also  for  many  operations  in  the  laboratory.  In  this  respect  it  is  nearly 
equal  to  distilled  water.  When  collected  in  the  neighbourhood  of 
towns  however,  it  requires  to  be  boiled  and  strained;  and  is  always 
contaminated  with  some  soluble  and  generally  dangerous  salt  of  lead, 
when  collected  from  leaden-roofs  or  transmitted  through  leaden  pipes 
or  cisterns. 

Dew  differs  little  from  rain,  save  in  containing  more  atmospheric 
air.  Ice-Water  differs,  when  first  obtained,  from  rain,  it  beiug  desti- 
tute of  atmospheric  air,  and  hence  it  cannot  sustain  respiration  in 
fishes  ;  it  is  for  the  same  reason  mawkish  and  insipid  ;  but  by  exposuro 
to  the  air  it  speedily  absorbs  a  due  proportion.  Snow- Water  is  nearly 
similar. 

Spring- Water  is  of  various  degrees  of  purity,  according  to  its  source 
and  the  strata  through  which  it  passes.  Its  most  common  source  is 
rain,  which  percolates  through  some  of  the  superficial  strata,  and, 
meeting  with  some  obstacle,  is  forced  up  to  the  surface.  Hence  it 
contains  most  of  the  ingredients  found  in  rain-water,  and  frequently 
also  various  saline  principles,  especially  chloride  of  sodium  and  salts 
of  lime;  when  these  last  are  abundant,  the  water  is  what  is  termed 
'  hard,'  though  this  quality  is  derived  in  some  cases  from  other  saline 
principles.  "  Large  springs  are  in  general  purer  than  small  ones,  and 
those  which  occur  in  primitive  countries,  and  in  siliceous  rocks  or 
beds  of  gravel,  necessarily  contain  the  least  impregnation."  (Dr.  Paris.) 
Such  is  the  great  purity  of  some  springs,  that  their  specific  gravity  is 
almost  the  same  as  distilled  water.  The  specific  gravity  of  the  spring 
at  Malvern  is  only  1-0002. 

All  spring-waters  are  more  or  less  charged  with  carbonic  acid  gas. 
The  sources  of  this  are  various,  but  the  following  may  be  mentioned : — 

1.  The  atmosphere.  Water  has  the  power  of  absorbing  carbonic  acid 
gas,  and  that  which  is  contained  in  the  atmosphere,  resulting  from 
combustion,  respiration,  and  other  processes,  is  absorbed  by  water. 

2.  The  decay  of  animal  and  vegetable  matters  and  soils,  through 
which  waters  percolate  supply  a  certain  quantity  of  carbonic  acid.  All 
tho  wells  in  London  which  receive  water  from  the  surface  drainage 
contain  so  large  quantities  of  carbonic  acid  as  to  render  them  spark- 
ling and  more  pleasant  to  drink ;  although  the  source  of  the  carbonic 
acid  points  out  the  dangerous  nature  of  the  waters. 

3.  Water  passing  through  strata  in  volcanic  districts  is  frequently 
charged  to  a  great  extent  with  carbonic  acid,  as  the  waters  of  Carls- 
bad, Spa,  Pyrmont,  Seltzers,  and  many  other  places  on  the  continent 
of  Europe.  This  would  seem  to  arise  from  the  carbonic  acid,  in  com- 
bination with  lime  and  other  materials  in  the  interior  of  the  earth, 
being  set  free  by  the  internal  heat  of  the  earth,  finding  its  way  to  the 
strata,  through  which  springs  flow. 

Spring  waters  contain  saline  constituents,  according  to  the  nature 
of  the  strata  through  which  they  flow.  Waters  percolated  from  t!  e 
filth  of  a  town,  as  in  the  well-waters  of  London,  contain  large  quanti- 
ties of  chloride  of  sodium.  Nitrates  are  found  as  the  result  of  the 
decomposition  of  nitrogeneous  matters,  and  also  sulphates  and  phos- 
phates from  the  same  source.  Water  from  the  chalk  contains  carbonate 
of  lime.  The  springs  near  the  salt-mines  of  Cheshire  contain  chloride  of 
sodium,  also  iodine  and  bromine.  In  the  neighbourhood  of  deposits 
of  oxide  of  iron  or  sulphuret  of  iron,  the  springs  become  impregnated 
with  this  substance.  When  a  water  contains  so  large  a  quantity  of 
any  of  these  substances  as  to  have  its  physical  characters  much  altered, 
it  is  called  a  Mineral- Water,  or  Mineral-Spring.  The  study  of  the 
composition  of  mineral-waters  throws  much  light  on  the  composition 
of  the  rocks  through  which  they  have  passed. 

Dr.  Gairdner,  in  his  '  Natural  History  of  Mineral  and  Thermal 
Springs,'  has  endeavoured  to  generalise  the  connection  between  the 
composition  of  mineral- waters  and  the  rock  formations  from  which 
they  flow  : — 

"1.  The  salts  held  in  solution  in  mineral- waters  have  often  no 
connection  with  the  acid,  saline,  or  earthy  matters  which  enter  into 
the  composition  of  the  rocks  which  they  traverse  in  their  passage  to 
the  surface  of  the  earth,  which  seems  to  be  the  first  index  that  such 
waters  caunot  derive  their  origin  from  these  formations. 

"2.  The  mineral- waters  of  the  primitive  formations  are  almost  all 
thermal,  and  generally  possess  a  very  high  temperature.  Their  pre- 
dominant impregnation  is  usually  sulphuretted  hydrogen  gas,  free 
carbonic  acid  gas,  carbonate  of  soda,  and  in  general  salts  with  a  base 
of  soda,  silica,  few  calcareous  salts,  except  the  carbonate  of  lime  in 
some  peculiar  situations,  and  but  a  small  quantity  of  iron. 

"3.  The  waters  of  the  transition  and  older  secondary  formations 
participate  in  those  belonging  to  the  primitive  rocks.  They  are 
generally  of  a  lower  temperature,  though  some  of  them  are  still  very 
hot ;  free  carbonic  acid  is  much  less  common,  and  sulphuretted 
hydrogen  is  almost  entirely  absent.  Salts  of  soda  still  predominate, 
but  the  carbonate  is  not  so  common,  and  the  sulphate  of  lime  is  found 
in  the  greater  number  of  these  waters.  Silica  exists  in  two  or  three 
examples. 

"4.  The  waters  of  the  newer  secondary  and  tertiary  formations  are 
as  distinctly  characterised  as  those  of  the  primitive  rocks,  placed  at 
the  other  extre^'ty  of  the  series.    They  are  all  cold.    Free  carbonic 
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WATER. 


WATER  LILY. 


add  is  almost  ontiroly  absont.  Thoir  predominating  ingredient!  are 
the  carbonate  and  sulphato  of  limo,  sulphato  of  magnesia,  and  oxido 
of  froD. 

"  5.  The  trachytic  and  basaltic  formations,  and  modern  volcanic 
rocks,  present  in  their  mineral  waters  many  of  the  circumstances  of 
temperature  and  composition  which  aro  found  in  the  waters  of  tho 
granite  and  other  primitive  rocks.  Sulphuretted  hydrogon,  carbonic 
acid,  carbonate  of  soda,  carbonato  of  lime,  and  silica  reappear,  and 
many  contain  the  froo  sulphuric  and  muriatic  acids.  Tho  sulphate  of 
lime,  maguesiau  salts,  and  oxide  of  iron  are  again  wanting.  Thus, 
even  in  the  present  imperfect  state  of  the  scionco,  the  phenomona  of 
mineral  waters  coincido  with  other  geognostio  observations,  in  placing 
below  tho  granite  tho  origin  of  the  volcanic  formations. 

"  6.  It  is  often  found  that  the  mineral  waters  of  a  district  have 
almost  the  same  composition,  in  which  caso  they  gouorally  issue  from 
the  crystalline  and  independent  formations.  In  other  cases  thoy  are 
subject  to  great  varieties  within  a  comparatively  limited  space,  so 
that  waters  of  a  totally  different  composition  rise  close  to  each  other, 
when  they  emerge  from  sedimentary  rocks."  (Gairdner,  p.  242.) 
[Strings,  Mineral,  in  Arts  and  So.  Div.] 

One  of  the  next  obvious  practical  distinctions  between  spring 
waters  is  that  of  thermal  and  cold.  It  is  found  that  springs  vary  in 
temperature,  according  to  the  heat  of  the  strata  through  which  they 
pass.  This  is  sometimes  so  great  as  to  become  very  obvious  to  the 
senses.  Though  had  recourse  to  for  medicinal  purposes,  these  springs 
naturally  heated  are  not  found  to  bo  more  beneficial  than  those 
artificially  heated.  The  medical  use  of  the  thermal  springs  has 
however  served  to  mark  their  presence  in  many  spots.  Thus  they 
are  found  in  this  country  at  Matlock  and  Buxton,  and  also  at  Bath 
and  Bristol.  On  the  continent  at  Aix-la-Chapelle,  Baden  Baden,  in 
the  Pyrenees,  and  many  other  places.  Thermal  springs  are  found  in 
connection  with  volcanic  action,  and  usually  where  this  action  is 
greatest  the  springs  are  warmest.  This  is  seen  in  the  Geysers  of  Ice- 
land. [Geysers.]  Heated  waters  dissolve  up  a  larger  quantity  of 
saline  constituents  than  cold  waters,  hence  tho  amount  of  change 
produced  by  thermal  waters  is  greater  than  that  produced  by 
cold. 

Another  class  of  substances  which  are  found  in  all  waters,  and 
which  give  to  many  of  them  a  special  character,  are  organic  matters. 
Living  organisms,  as  the  microscopic  forms  of  Algce  [DiatomacEjE ; 
DesmidEjE],  are  common  in  almost  all  kinds  of  water,  and  a  large 
number  of  plants  and  animals  belonging  to  higher  classes  live  in 
water.  These  die  and  decompose,  and  before  they  are  resolved  into 
chemical  compounds  of  the  organic  elements  are  found  in  the  form 
of  fermenting  and  putrefying  matters,  which  when  taken  into  the 
animal  system  appear  capable  of  producing  a  tendency  to  disease. 
These  substances  however  are  not  so  common  in  spring-waters  as  in 
river-waters.  Some  of  them  have  been  supposed  to  have  a  definite 
chemical  nature,  and  have  been  named  Glairine,  Zoogene,  Baregene, 
&c.  (Lankester,  '  Askern  and  its  Mineral  Springs.') 

River- Water  mostly  originates  in  springs,  augmented  by  rain-water. 
If  it  flows  over  sand  or  granite,  it  is  found  very  pure,  depositing  in 
its  course  many  earthy  salts,  especially  the  calcareous  ones,  from  the 
escape  of  carbonic  acid.  This  circumstance  renders  the  water  vapid, 
and  less  pleasant  to  drink  than  spring-water.  It  possesses  however 
the  property  of  absorbing  and  retaining  oxygen;  hence  the  surface- 
water  both  of  rivers  and  the  ocean  holds  more  oxygen  than  the  atmos- 
pheric air,  to  the  amount  even  of  291  per  cent.  (Daubeny,  p.  6.) 
This  contributes  both  to  the  maintenance  of  the  respiration  of  fishes 
and  growth  of  aquatic  plants,  which  last  are  one  source  of  the  supply 
of  the  oxygen.  The  abundant  supply  of  water  furnished  by  large 
rivers  offers  a  great  temptation  to  procure  thence  the  immense  quantity 
required  for  the  use  of  the  inhabitants  of  towns  on  their  banks.  This 
may  or  may  not  be  a  wise  proceeding,  according  to  the  nature  of  the 
water.  If  hard,  it  can  only  be  rendered  fit  for  domestic  purposes, 
such  as  cooking  and  washing,  by  chemical  processes,  or  by  long  boil- 
ing in  appropriate  boilers.  When,  in  addition  to  its  saline  impregna- 
tions, numerous  adventitious  ones,  many  of  a  disgusting  and  most 
revolting  nature,  are  found,  it  is  clear  that  such  water  is  very  unfit 
for  the  use  of  man.  This  is  unhappily  the  case  with  the  Thames 
water  furnished  to  the  inhabitants  of  London ;  and  although  the  plan 
of  diverting  the  sewage  will  get  rid  of  a  very  objectionable  quality  in 
the  water,  it  will  leave  unaffected  the  causes  of  the  hardness  of  the 
water,  which  has  a  less  obvious  but  still  very  serious  influence  on  the 
health  and  comfort  of  the  inhabitants.  This  is  clearly  shown  in  the 
evidence  before  the  Commission  on  the  Health  of  Towns,  particularly 
that  of  Professor  Clark  of  Aberdeen,  whose  simple  process,  if  adopted 
by  the  various  water  companies,  would  remove  almost  every  one  of 
the  inconveniences ;  and  while  costing  little,  would  be  attended  with 
a  vast  saving  of  soap,  soda,  and  labour,  along  with  a  diminution 
in  the  tear  and  wear  of  linen  and  everything  required  to  be  washed 
in  it. 

Lake- Water  varies  much  in  its  composition.  The  main  difference 
depends  on  the  lake  possessing  an  outlet  or  being  destitute  of  one. 
The  water  of  the  former  generally  corresponds  with  that  of  the  rivers 
which  flow  into  it ;  but  the  flow  becoming  slower,  there  is  more  scope 
for  the  development  of  animal  and  vegetable  life,  and  for  the  decompo- 
Bition  of  organic  remains.    Those  destitute  of  an  outlet  are  mostly 
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salt  water  lakes,  containing  the  name  ingredients  as  the  ocean,  but,  in 
a  more  concentrated  state.  (Daubeny,  p.  6.)  Some  lakes  abound  in 
tineal,  Hueh  as  tho  borax-lakes  of  Tibet. 

Mar*h- Water  is  stagnant,  and  abounds  in  animal  and  vegetable 
remains,  either  in  a  state  of  decomposition  or  passing  into  new  com- 
binations, generally  of  a  low  grade,  as  tho  lowest  members  of  tho 
vogotable  kingdom  and  those  of  each  section  of  the  animal  are  mostly 
aquatic.  These  waters  are  for  tho  most  part  unwholesome,  as  they 
emit  mepbitio  gases,  and  produce  disease  if  used  for  drink.  The  amount 
of  unwholesome  gases  may  bo  greatly  diminished  by  substituting  an 
activo  vegetation  for  an  effeto  one.  If  these  be  of  a  bitter  and 
astringent  kind,  such  as  bog-bean  and  tormentil,  it  greatly  lessens  the 
tendency  to  disease  in  the  cattle  which  drink  them.  I'revious  to 
employing  them  as  drinks  for  human  beings,  steeping  different  plants, 
or  rubbing  the  Bides  of  the  vessels  with  bitter  seeds,  render  them,  if 
not  quite  pure,  at  least  less  noxious.  Thus  the  tea-plant  is  used  by 
the  natives  of  China  and  Japan,  the  Strychnos  potatorum  by  those  of 
India,  and  the  bitter  almond  by  those  on  the  banks  of  the  Nile. 
[Stryciinos.] 

Impure  or  putrid  water  may  be  rendered  pure  by  filtering  through 
sand  or  charcoal,  or  by  simply  pouring  it  from  one  vessel  to  another 
in  the  sun. 

The  water  of  the  ocean  abounds  in  saline  matters  so  much  that 
it  is  unfit  for  dietetical  purposes.  The  quantity  of  salt  is  not  uniform, 
since  the  water  of  the  Southern  Ocean  contains  moro  salt  than  the 
Northern,  while  the  proportion  present  in  tho  water  at  the  equator 
holds  the  middle  place  between  the  two.  (Daubeny,  p.  4.)  Sea-water 
may  bo  rendered  fit  for  drinking  by  pressure,  filtration,  and  freezing, 
or  simply  by  boiling  it,  and  condensing  the  steam  as  it  arises.  For  an 
account  of  the  composition  of  sea-water  see  Sodium,  and  of  the  uses 
of  water  for  alimentary  purposes  see  Food. 

WATER-AVENS.  [Geum.] 

WATER-CALTROP.  [Trapa.] 

WATER-CHESTNUT.  [Trapa.] 

WATER-CRESS.  [Nasturtium.] 

WATER-CROW,  a  name  for  the  Water-Ouzel.  [Mebuud^:.] 

WATER-CROWFOOT.  TRanunculus.] 

WATER-FLEA.  [Daphnia.j 

WATER-FLY.  [Gyring.] 

WATER-GUT.  [Ulvace^e.] 

WATER-HEMLOCK.  [Cicuta.] 

WATER-HEN.  [Rallidje.] 

WATER-LILY,  the  common  name  for  the  species  of  the  family 
Nymphceacece.  [Nymphjeaceje.]  One  of  the  most  beautiful  and  the 
largest  of  the  tribe  is  the  Victoria  Rcgia.  This  splendid  plant,  in  the 
dimensions  of  its  leaves,  their  varied  tints,  the  colour,  size,  and  fra- 
grance of  its  flowers,  may  deservedly  be  called  the  queen  of  flowers.  The 
following  is  the  account  of  its  discovery  by  Sir  Robert  Schomburgk  : — 
"  It  was  on  the  1st  of  January,  while  contending  with  the  difficulties 
nature  opposed  in  different  forms  to  our  progress  up  the  river  Berbice, 
that  we  arrived  at  a  point  where  the  river  expanded  and  formed  a 
currentless  basin.  Some  object  on  the  southern  extremity  of  this 
basin  attracted  my  attention;  it  was  impossible  to  form  any  idea 
what  it  could  be,  and,  animating  the  crew  to  increase  the  rate  of  their 
paddling,  we  were  shortly  afterwards  opposite  the  object  that  had 
raised  my  curiosity — a  vegetable  wonder.  All  calamities  were  for- 
gotten ;  I  felt  as  a  botanist,  and  felt  myself  rewarded  ; — a  gigantic 
leaf,  from  five  to  six  feet  in  diameter,  salver-shaped,  with  a  broad  rim, 
of  a  light  green  above  and  a  vivid  crimson  below,  resting  on  the  water. 
Quite  in  character  with  the  wonderful  leaf  was  the  luxuriant  flower, 
consisting  of  many  hundred  petals,  passing  in  alternate  tints  from 
pure  white  to  rose  and  pink.  The  smooth  water  was  covered  with 
the  blossoms,  and  as  I  rowed  from  one  to  the  other  I  always  observed 
something  new  to  admire."  The  leaves  are  very  large,  measuring  five 
or  six  feet  in  diameter.  They  have  an  orbicular  form,  the  upper  sur- 
face is  bright  green,  and  they  are  furnished  with  a  rim  round  the 
margin  from  3  to  5  inches  in  height ;  on  the  inside  the  rim  has  a 
green  colour,  and  on  the  outside,  like  the  under  surface  of  the  leaf,  it 
is  of  a  bright  crimson ;  they  have  prominent  ribs,  which  project  an 
inch  high,  radiating  from  a  common  centre ;  these  are  crossed  by  a 
membrane,  giving  the  whole  the  appearance  of  a  spider's  web  ;  the 
whole  leaf  is  beset  with  prickles,  and  when  young  is  convolute.  The 
stock  of  the  flower  is  an  inch  thick,  and  studded  with  prickles.  The 
calyx  is  4-leaved,  each  sepal  is  7  inches  in  length  and  4  inches  broad ; 
the  corolla  covers  the  calyx  with  hundreds  of  petals ;  when  first 
opened  it  is  of  a  white  colour,  but  subsequently  changes  to  pink ;  it 
is  very  fragrant.  Like  all  other  water-lilies,  its  petals  and  stamens 
pass  into  each  other,  a  petal  often  being  found  surmounted  with  half 
an  anther.  The  seeds  are  numerous,  and  imbedded  in  a  spongy  sub- 
stance. This  plant  has  by  some  botanists  been  placed  in  the  genus 
Euryale,  whilst  Lindley  thinks  it  is  nearer  Nymphcea,  from  which  it 
differs  in  the  sepals  and  petals  being  distinct,  the  papilla  of  the 
stigma  being  prolonged  into  a  horn,  and  the  changing  colour  of  its 
petals. 

This  splendid  plant  has  now  been  successfully  cultivated  in 
many  of  the  hot-houses  of  this  country.  Beautiful  specimens  are 
to  be  seen  in  the  Royal  Gardens  at  Kew,  and  at  the  Crystal  Palace. 
Sydenham. 

4  L 


1251 


WATERMELON. 


WEALDEN  FORMATION. 


1252 


Leaf  of  tho  Viotorfa  Watcr-Lily  (Victoria  Regia) 


WATER-MELON.  [Cucdmis.] 
WATER-MILFOIL.  [Myriophyllum.] 
WATER-OUZEL.  [Merulida] 
WATER-PEPPER.   [Elatinaoejs  ;  Polygonum.] 
WATER-PLANTAIN.  [Alismaceji.] 

WATER-PLANTS.    [Alo^e;  Nympii.eaceje  ;  Hydrocoaridace^e  ; 

C0RALLINACE,T3  ;    CHARACE2E  ;  DlATOHACISiE  ;  DeSMIDIIMS  j  PlSTIACEJE  ; 

Haloraqace^e.] 
WATER-RAIL.  [Rallid.<e.] 
WATER-RAT.  [Murid;b.] 

WATER-SHIELDS.  [HYDROPELTIDEiE.] 

WATER-SOLDIER.  [Stratioies.] 

WATER-SPANIEL.  [Spaniel.] 

WATER-STARWORT.  [Callitriche.] 

WATER-VIOLET.  [Hottonia.] 

WATER-WAGTAIL.  [Motacillinje.] 

WATERS,  MINERAL.  [Water.] 

WATERWORTS ;  some  species  of  Elatinc  are  so  called. 

WAVELLITE.  Hydrargillite,  Dcvonile,  or  Lasionite.  This  Mineral, 
which  is  a  phosphate  of  alumina,  was  discovered  by  Dr.  Wavel,  hence 
its  name.  It  occurs  in  globular  concretions  from  a  very  small  size  to 
that  of  an  inch  in  diameter ;  these  consist  of  small  slender  crystals 
radiating  from  a  centre,  with  imperfect  terminations.  Primary  form 
of  the  crystal  a  right  rhombic  prism.  Cleavage  parallel  to  the  lateral 
planes,  and  the  greater  diagonal  of  the  prism.  Hardness  3'5  to  4.  It 
scratches  carbonate  of  lime.  Colour  nearly  white ;  gray,  brown, 
yellow,  and  green  of  various  shades.  Lustre  vitreous,  somewhat  pearly 
on  the  cleavage  planes.  Transparent,  translucent.  Specific  gravity, 
2'337.  Before  the  blow-pipe  it  swells  and  becomes  snow-white ;  wheu 
powdered,  it  dissolves  without  effervescence  in  nitric  and  sulphuric  acids 
when  heated,  and  gives  out  an  acid  which  slightly  corrodes  glass. 

This  mineral  is  found  at  Barnstaple  in  Devonshire;  near  Cork, 
Ireland ;  in  Cornwall,  Germany,  Brazil,  &c. 

Analysis  of  the  mineral  from  Barnstaple,  by  (1)  Fuchs,  (2)  Berzelius: 


Phosphoric  Acid  .  .  . 
Alumina  .  . 

Water  

Fluorio  Aoid  .... 

Lime  

Oxides  of  Iron  and  Manganese  . 


(1) 

(2) 

34-84 

33-40 

37-16 

35-35 

28-00 

26-80 

» 

2-06 

» 

050 

» 

1-25 

100-00 

99-36 

WAX.  [Bee.] 
WAX-BILLS.  [Estrilda.] 
WAX-MYRTLE.  [Myrtus.] 
WAX-PALM.  [Ceroxylon.] 

WAX-TREE,  the  common  name  of  the  Plants  belonging  to  the 
genus  Vismia.  [Vismia.] 
WAX-WING.  [Bombycilla.] 
WAYFARING  TREE.  [Viburnum.] 

WEALDEN  FORMATION,  the  uppermost  series  of  the  strata 
usually  included  by  English  geologists  in  the  Oolitic  System. 
[Geology.]  This  arrangement  is  justified  by  the  plants,  fishes,  and 
reptiles  which  occur  in  the  formation,  for  they  are  generically,  and 
even  specifically,  more  allied  to  Oolitic  than  to  Cretaceous  types  of 
structure.  But  as  the  Wealden  deposits  are  of  fluviatile  origin  prin- 
cipally, we  do  not  find  in  them  the  usual  shells  or  Crustacea  of  the 
Oolites,  but  a  peculiar  series,  of  which  a  few  species  are  also  discovered 
in  other  districts. 

The  Wealden  beds  comprise  a  series  of  layers  of  clay,  sand,  and 
shale,  with  subordinate  beds  of  limestone,  grit,  and  sandstone,  which 
ore  more  or  less  regularly  distributed,  and  contain  remains  of  fresh- 


Traces  of  carbonised  I 
"1  pi  ante.  [ 

Strata  of  Tilgate  Forest. 


water  Mollusca,  as  species  of  Cyrena,  Unto,  Paludina,  &c.  Fishes, 
Sauria,  and  Plants  are  also  found  in  these  deposits,  with  a  few  marine 
Mollusca.  The  following  are  tho  characters  of  the  subordinate  groups 
of  the  formation  : — 

1.  Weald  Clay. — Average  thickness  140  to  200  feet. 
Stiff  clay  of  various  f  Paludina,  Cypria  YaU  "j  The  Wealds  of  Sus- 
shades  of  blue  and  brown  ;  dentis,  Cyrena,  &c,  the  sex,  Surrey,  and  Kent ; 
with  subordinate  beds  of<  bones  of  reptiles  rarely ;  Worming  the  vale  be. 
limestone  and  sand  :  Sep.  scales  and  bones  of  I  twecn  the  Downs  and 
taria.  [  fishes.  J  Forest  Ridge. 

2.  Hastings  Sands. — Average  thickness  400  to  500  feet. 
a.  Horsted  Sand. 

Gray.white,  ferruginous, 
and  fawn-coloured  sand, 
and  friable  sandstone,  with 
abundance  of  small  por- 
tions of  lignite. 

b. 

Sand  and  friable  sand- 
stone, of  various  shades  of 
green,  yellow,  and  ferru- 
ginous, surface  oftentimes 
deeply  furrowed. 

Tilgate  stone,  very  fine, 
compact  bluish  or  greenish 
gray  grit,  in  lenticular 
masses,  surface  oftentimes 
covered  with  mammillary 
concretions  ;  the  lower 
beds  frequently  conglomc- 
ritic,  and  containing  large 
quartz  pebbles. 

Clay   or   marl ;  of  a  /     Bones,  and  shells  but 

bluish  gray  colour  ;  alter-  1  rarely, 

nating  with  sand,  sand-  j     Ferns ;  and  stems  of 

Btone,  and  shale.  \  vegetables. 

c.  Worth-Sandstone. 
Ferns  and  Arundina-  ] 
ceous  plants.    Lignite,  > 
&o.  J 

3.  Ashburnham  Beds. 

A  series  of  highly  ferru-  f  ~\ 
ginous  sands,  alternating 

with  clay  and  shale,  con-  <  Ferns,  Lignite,  &o.  > 
taining     ironstone     and  1 

lignite.  J 

Shelly  limestone,  alter-  j"  Oypris. 
nating   with    sandstone,  j     Shells  of  the  genera 
shale,    and    marl ;    and  <  Oyclas     and    Oyrena ; 
concretional    masses    of  J  lignite  carbonised  vege- 
grit.  tables. 


Ferns,  and  stems  of 
vegetables,  bones  of  Sau- 
rian animals,  birds,  tur- 
tles, fishes,  &c. ;  shells 
of  the  genera  Unio,  Cy. 
claa,  Oyrena,  Paludina, 

tee. 

Lignite  wood. 


Little  Horsted,  Uek. 
field,  Framfield,  Bex- 
hill,  Chailey,  Fletching, 
Fridge  Park,  Tunbridge 
Wells,  &c. 


Loxwood,  Horsham, 
Tilgate,  and  St.  Leo- 
nard's Forests ;  Chailey, 
Ore  near  Battle,  HanU 
ings,  &c.,  Rye,  Win. 
chelsea. 


Tunbridge  Wells, 


White  and  yellow 
friable  sandstone  and 
sand. 


Worth  near  Crawley, 
St.  Clement's  Caves, 
Hastings,  &c. 


Lower  part  of  Hast- 
ings Cliffs;  nearBuxted; 
West  Hoatbly ;  Crawley, 
&c. 

Archer's  Wood,  neai 
Battle ;  Brightling, 
Pounceford,  Burwash, 
Hurst  Green,  Eason's 
Green. 

The  Dover  Railway  traverses  the  beds  of  the  Wealden  between 
Red  Hill  and  the  branch-line  to  Tunbridge  Wells,  exposing  the  Weald 
Clay  and  Upper  Hastings  Sands. 

The  fossils  of  this  group  are  as  follows :  — 

Plantce. 

Carpolithes  Mantelli.  Lonchopteris  Mantelli,  Brong. 

Clathraria  Lyellii,  Mant.  Pterophyllum  Brongniarti,  Mant. 

Endogenites  erosa,  Mant.  Sphenopteris  Mantelli,  Brong, 

Equisetiies  Lyelli,  Mant.  S.  Pkillipsii,  Mant. 

Lonchopteris  Huttoni,  Presl.  S.  Sittimani,  Mant. 


IMS 


WEASELS. 
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Oarabus  elongatus,  Brod. 
Cerylon  ttriatum,  Brod. 
Aeheta  Sedgwickii,  Brod. 
Blatta  Stricklandi,  Brod 
Cixius  maculatus,  Brod. 
Ricania  fulgent,  Brod. 
Atiraca  Egertoni,  Brod. 
Aphis  Valdensis,  Brod. 
Cicada  punctata,  Brod. 
Delphax  pulcher,  Brod. 

Cypris,  5  specios. 

Corbula  alala,  Sow. 
Cyclat,  7  species. 
Mytilus  Lyelli,  Sow. 

Gryphaia  bulla,  Sow. 

Popii,  Sow. 
-Bstf/a  Mantelliana,  Sow. 
Mclanopsit,  2  species. 


JoWiw  Jlirudo,  Ag. 
Hybodus,  6  species. 


Inisctcs. 

Termes  grandmvus,  Brod. 
JRshna  perampla,  Brod. 
Simulium  humidum,  Brod. 
Platyura  Fittoni,  Brod. 
Tanypus  dubiut,  Brod. 
Sciophila  defoisa,  Brod. 
Macroccrca  ruttica,  Brod. 
CWcx  (?)  f Ottilia,  Brod. 
Chironomut  extinctus,  Brod. 
Rhiphut  pritcut,  Brod. 

Conchifem  Dimyaria. 

Psammobia  Tcllinoidcs,  Sow. 
£fato,  10  species. 

Monomyaria. 

Ostrea  distorta,  Sow. 
<7a«to-opocZ<i. 

Neritina  Fittoni,  Sow. 
Paludina,  4  species. 
Potamidum  carbonarium. 

Pisces. 
Placoides. 

Sphenonchus,  2  species. 


**  Ganoides. 

Tetragonokpis  mastodontus,  Ag.       Ophiopsis  penicillatus,  Ag. 


Lepidotus,  3  species. 
Pholidophorus  ornatus,  Ag. 


Oyrodus,  2  species. 
Pycnodus  Mantclli,  Ag. 


Bcptilia. 


Cetiosaurus,  2  species. 
Chelonia,  2  species. 
Qoniopholis  crassidens,  Oweu. 
Hylceosaurus  armatus,  Mailt. 
Jguanodon  Mantelli,  Meyer. 
Megalosaurus  Bucklandi,  Mant. 


Platemys  Manlelli,  Owen. 
Poikilopleuron  Bucklandi,  Desl. 
Streptospondylus  major,  Owen. 
<SttcAo«aunt4  cultridens,  Owen. 
Trionyx  Bakewelli,  Mant. 
Trestosternon punctatum,  Owen. 


(Tennant,  Stratigraphical  List  of  British  FossiU) 

WEASELS.  [MusTELiDiB.] 
WEAVER-BIRDS.  [PLOCEiNiE.] 
WEBSTERITE.  [Aluminite.] 
WEEVIL.    [Calandra;  Curculio.] 

WEINMA'NNIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Ounont'acetr,  named  after  John  William  Weinmann,  a  botanist.  The 
species  are  trees,  and  natives  of  South  America  and  the  Mauritius. 
The  leaves  are  compound  or  simple,  with  reticulated  petioles ;  the 
calyx  is  permanent  and  4-parted  ;  the  petals  4  ;  stamens  8  ;  an  hypo- 
gynous,  urceolated  disc ;  the  fruit  a  many-seeded  capsule,  opening  at 
the  dissepiments  from  the  apex;  the  seeds  are  roundish  and  reniform. 
There  are  about  40  species  of  this  genus  described. 

W.  tinctoria  is  a  native  of  the  Isle  of  Bourbon  ;  it  has  leaves  with 
many  pairs  of  leaflets,  which  are  oblong,  serrated,  and  smoothish ;  the 
joints  of  the  rachis  spatulate,  and  the  fascicles  of  racemes  many- 
flowered.  This  tree  is  called  by  the  natives  of  Bourbon  Tan  Rouge, 
and  is  used  for  dyeing  a  red  colour. 

Most  of  the  species  of  Weinmannia  possess  astringent  properties, 
and  may  be  used  for  dyeing.  On  this  account  they  are  also  often  em- 
ployed in  Peru  to  adulterate  the  various  species  of  Cinchona  barks 
which  are  collected  for  medicinal  purposes. 

WEISSITE,  a  Mineral,  occurring  in  oblique  rhombic  prisms.  Colour 
ash-gray  or  brownish.  Presents  only  feeble  traces  of  cleavage.  Frac- 
ture even  or  coarse  granular.  Hardness,  scratches  glass,  but  is  scratched 
by  steel.  Lustre  pearly  or  hazy.  Scarcely  translucent.  Specific  gravity 
2-80.    Found  at  Fahlun,  Sweden. 

WELD.  [Resedaoeji.] 

WELLS.   [Springs;  Water.] 

WELLS,  MINERAL.  [Water.] 

WENLOCK  ROCKS.   [Silurian  System.] 

WENTLETRAP.  [Scalaria.] 

WERNERITE.  [Scapolite.] 

WESTRI'NGIA,  a  genua  of  Plants  belonging  to  the  natural  order 
Lamiacew,  named  after  Dr.  Westring.  The  species  are  natives  of 
Australia. 

WETHERE'LLIA,  a  genus  of  Fossil  Fruits. 
WHALEBONE.  [Cetacea.1 
WHALES.  [Cetacea.] 
WHEAT.  [Triticum.] 
WHEATEAR.  [Saxicola.] 
WHEAT-FLY.  [Cecidomyia.] 
WHEEL-ANIMALCULES.  [Rotifera.] 

WHEELE'RA,  a  genus  of  Plants  belonging  to  the  natural  order 
Legxminotce,  named  after  Mr.  Thomas  Wheeler.    There  is  only  one 


speoios  of  this  genus  well  made  out,  and  thia  ia  a  native  of  America. 
It  is  a  tree  furnished  with  stipular  spines,  simple  crowded  leaves,  or 
trifoliate  leaves,  with  the  leaflets  sessile.  It  is  called  American  Ebony, 
and  has  the  name  W.  Ebenut.  It  is  chiefly  a  native  of  the  Went  Indies, 
and  is  cut  and  sent  to  this  country  under  the  name  of  ebony,  though 
it  is  a  very  different  plant  from  the  truo  ebony.  The  wood  is  very 
hard,  of  a  brownish-green  colour,  and  bears  a  Cne  polish,  and  is  much 
employed  by  cabinet  and  musical  instrument  makers. 

WHELK.  [Buccinum.I 

WHETSTONE.  [Slate.] 

WHIDAH.  [Flooring] 

WHIMBREL.  [Soolopacim:.1 

WHIN.  [Genista.] 

WHINCHAT.  [Saxicola.] 

WHIP-POOR-WILL,  the  common  namo  of  the  Caprim"dgut 
vociferus. 

This  bird  ia  the  Wecodlis  of  the  Delaware  Indiaus;  and  Whippoo- 
Will  of  Lawson,  "  so  named,"  pays  the  latter,  "  because  it  makes  those 
words  exactly.  They  are  the  bigness  of  a  thrush,  and  call  their  note 
under  a  bush,  on  the  ground,  hard  to  be  seen,  though  you  hear  them 
never  so  plain." 

Mr.  Nuttall  remarks,  that  in  tho  lower  part  of  the  state  of  Delaware, 
he  found  these  birds  troublesomely  abundant  in  the  breeding  season, 
so  that  the  reiterated  echoes  of  'whip-whip-poor-will,'  'whip-peri-will,' 
issuing  from  several  birds  at  the  same  time,  occasioned  such  a  confused 
vociferation  as,  at  first,  to  banish  sleep.  This  call,  he  adds,  ia  con- 
tinued, except  in  moonlight  nights,  usually  till  midnight,  when  they 
cease  until  again  aroused,  for  a  while,  at  the  commencement  of  twi- 
light. They  pass  the  day  in  repose,  retiring  to  the  deepest  and  darkest 
woods,  usually  those  in  elevated  situations. 


Whip-Poor-Will  [Antrostomus  {Caprimulgus)  coci/crus). 

Caprimulgus  Carolinensis,  Chuck-Will's-Widow,  or  Carolina  Goat- 
Sucker,  is  another  species,  remarkable  for  the  articular  nature  of  the 
sounds  of  its  voice.    It  is  also  found  in  the  United  States. 

Flying  low,  and  skimming  a  few  feet  above  the  surface  of  the 
ground,  it  settles  on  logs  and  fences,  from  which  it  pursues  the  flying 
moths  and  insects  on  which  it  feeds ;  sometimes  sailing  nearer  the 
earth,  it  alights  to  pick  up  a  beetle,  or  flutters  round  the  trunk  of  a 
tree  in  search  of  any  insect  that  may  be  crawling  on  the  bark. 
Mr.  Nuttall,  who  thus  describes  its  mode  of  taking  its  prey,  adds, 
that,  like  the  species  above  described,  it  commences  its  singular 
serenade  of  '  chuck-will' s-widow'  in  the  evening  soon  after  sunset, 
continuing  the  cry  with  short  interruptions  for  several  hours,  and 
renewing  it  towards  morning  till  the  opening  dawn.  The  tones  are 
slower,  louder,  and  more  full  than  those  of  the  Whip-Poor- Will,  and 
may  be  heard  on  a  still  evening  for  half  a  mile.  "  The  species,"  saya 
Mr.  Nuttall  in  continuation,  "  is  particularly  numerous  in  the  vast 
forests  of  the  Mississippi,  where,  throughout  the  evening,  its  echoing 
notes  are  heard  in  the  solitary  glens  and  from  the  surrounding  and 
silent  hills,  becoming  almost  incessant  during  the  shining  of  the  moon; 
and  at  the  boding  sound  of  its  fine  voice,  when  familiar  and  strongly 
reiterated,  the  thoughtful  superstitious  savage  becomes  sad  and 
pensive. ' 

The  same  author  states  that  in  rainy  and  gloomy  weather  these 
birds  remain  silent  in  the  hollow  log  which  affords  them  and  the  bata 
a  common  roost  and  refuge  by  day.  When  discovered  in  this  situation 
they  ruffle  their  feathers,  open  their  enormous  mouths,  and  utter  a 
murmur,  almost  like  the  hissing  of  a  snake,  to  intimidate  the 
intruder. 
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"  If,"  says  Mr.  Nuttall,  "  superstition  takes  alarm  at  our  familiar 
and  Kimple  species,  what  would  be  thought  by  the  ignorant  of  a  South 
American  kind,  large  as  the  Wood-Owl,  which,  in  the  lonely  forests  of1 
Demerara,  about  midnight  breaks  out,  lamenting  like  one  in  deep  dis- 
tress, and  in  a  tone  more  dismal  even  than  the  painful  hexachord  of 
the  slothful  A'i.  The  sounds,  like  the  expiring  sighs  of  some  agonising 
victim,  begin  with  a  high  loud  note,  '  ha,  ha,  ha  ha  ha  !  ha  !  ha  I ' 
each  tone  falling  lower  and  lower,  till  the  last  syllable  is  scarcely 
heard,  pausing  a  moment  or  two  between  this  reiterated  tale  of  seem- 
ing sadness.  Four  other  species  of  the  Goatsucker,  according  to 
Waterton,  also  inhabit  this  tropical  wilderness,  among  which  also  is 
included  the  Whip-Poor- Will.  Figure  to  yourself  the  surprise  and 
wonder  of  the  stranger  who  takes  up  his  solitary  abode  for  the  first 
night  amid  those  awful  and  interminable  forests,  when  at  twilight  he 
begins  to  be  assailed  familiarly  with  a  spectral  equivocal  bird, 
approaching  within  a  few  yards,  and  then  accosting  him  with  'who- 
are-you  ?  who-who-who-are-you  1 '  Another  approaches  and  bids  him, 
as  if  a  slavo  under  the  lash,  '  work-away,  work-work-work-away ; '  a 
third  mournfully  cries  '  willy-come-go  !  willy-willy-willy-come-go  I ' 
and,  as  you  get  among  the  highlands,  our  old  acquaintance  vociferates 
'  whip-poor-will,  whip-whip-whip-poor-will  ! '  It  is  therefore  not  sur- 
prising that  such  unearthly  sounds  should  be  considered  in  the  light 
of  supernatural  forebodiugs  issuing  from  spectres  in  the  guise  of 
birds."  ('  Manual  of  the  Ornithology  of  the  United  States  and  of 
Canada.') 


Chuck-Wlll's-Widow  [Oaprimulgus  (Antrostomus)  Garotinensis). 


WHIRLWIG.  [GYRINIDiE.] 

WHITE  BEAM-TREE.  [Pyrus.] 
WHITE  LEAD.  [Lead.] 
WHITE  WOOD.  [Alburnum.] 
WHITE-THORN.  [Ckatj3gus.] 
WHITEBAIT.  [Clupeid2E.] 
WHITETHROAT.  [Sylviad*:.] 
WHITING.  [Merlangus.] 
WHITLOW-GRASS.  [Draba.] 
WHORTLEBERRY.  [Vaccinium.] 

WICHTINE,  a  Mineral,  with  its  cleavage  parallel  to  the  sides  of  a 
rectangular  prism.  Scratches  glass.  Colour  black.  Fracture  flat,  con- 
choidal.  Found  at  Wichty  in  Finland.  The  analysis  by  Laurent  gives — 

Silica  563 

Alumina  13-3 

Protoxide  of  Iron  13-0 

Peroxide  of  Iron      ...  .    .  4'0 

Soda  3-5 

Lime  6-0 

Magnesia  3*0 



WIDGEON,  or  WIGEON,  the  common  name  of  the  Mareca 
Penelope,  Anas  Penelope,  Linn. 

This  bird  is  the  Canard  Siffleur  of  the  French ;  Anistra  Fischiarola, 
Anatra  Marigiana,  and  Fischione,  of  the  Italians ;  Pfeifente  of  the 
Germans ;  Smient,  Fluit-eend,  and  Halve-eend-Vogel,  of  the  Nether- 
landers  ;  Wriand  of  the  Swedes  ;  Bles-and  of  the  Danes ;  Whewer, 
Whim,  Pundle,  Pundle-Whim,  Whew,  Pandled  Whew,  Easterling,  and 
Yellowhall,  of  the  English  ;  and  Chwiw  of  the  Welsh. 

In  the  article  Ducks  an  illustration  of  the  American  Widgeon  is 
given.    We  here  give  one  of  the  Common  Widgeon. 
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Widgeon  [Mareca  Penelope),  male  and  female. 
WIDOW-EIRD.  [PLOCEIN2E.] 

WILD  BOAR.  [StrrDA] 
WILD  DUCK.  [Ducks.] 
WILD  GOOSE.  [Ducks.] 
WILD  SWAN.  [Cyuntnje.] 
WILLEMITE.  [Zinc] 
WILLOW-HERB.  [Epiloeium.] 
WILLOW-WARBLER.  [Sylviadje.] 
WILLOWS.  [Salix.] 

WILLUGHBEIA,  a  small  East  Indian  genus  of  Plants  belonging  to 
the  natural  order  Apocynacece,  named  after  Francis  Willughby,  F.R.S. 

W.  Edulis,  a  native  of  Silhet  and  Chittagong,  yields  a  milky  juice, 
which  concretes  into  an  indifferent  kind  of  elastic  rubber  or  caoutchouc. 
The  natives  of  the  above  districts  ea,t  the  fruit,  and  esteem  it  good. 
The  fruit  of  another  species,  W.  Martabana,  so  called  from  the  province 
of  which  it  is  a  native,  is  yellow,  and  about  the  size  of  an  orange. 

WILSO'NIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Convolvulacece,  named  after  Mr.  John  Wilson,  of  Kendal.  Wilson  was 
in  an  humble  condition  of  life,  and  made  great  sacrifices  for  the  pur- 
pose of  enabling  him  to  pursue  his  favourite  study  of  botany.  He  is 
said  to  have  been  so  anxious  to  possess  Morison's  work  on  plants,  that 
he  was  about  to  sell  his  only  cow  to  purchase  it,  when  a  benevolent 
lady  in  his  neighbourhood  presented  him  with  a  copy. 

WINE.    [Food;  Vitis.] 

WINE-TRAP.  [OENOTHERA.] 

WINGS.  [Birds.] 
WINTER  ACONITE.  [Eranthis.] 
WINTER  BERRY.  [Aquifoliacea] 
WINTER  CHERRY.  [Physalis.] 
WINTER  GREEN.    [Pyrola;  Trientalis.] 

WINTERA.  [WlNTERACEJS.] 

WINTERACEiE,  a  natural  order  of  Exogenous  Plants.  This  order 
is  characterised  by  possessing  hermaphrodite  or  unisexual  flowers; 
from  2  to  6  sepals,  which  are  sometimes  not  to  be  distinguished  from 
the  petals ;  the  petals  are  from  2  to  30  in  number,  and,  when  more 
than  5,  in  several  rows ;  the  stamens  are  hypogynous,  short,  indefinite, 
and  distinct,  arranged  in  a  single  whorl,  1 -celled ;  the  embryo  is  very 
small  and  straight,  and  situated  at  the  base  of  a  fleshy  albumen.  The 
order  consists  of  small  trees  or  shrubs,  with  alternate,  dotted,  coria- 
ceous, persistent  leaves ;  convolute  deciduous  stipules ;  and  solitary, 
sweet-scented,  brown  or  chocolate-coloured  flowers. 

This,  order  has  obtained  its  name,  given  it  by  Brown,  from  Wintera. 
the  old  name  of  the  Drimys  Winteri.  This  name  was  given  in  honour 
of  William  Winter,  a  captain  in  the  royal  navy,  who  sailed  round  the 
world  with  Sir  Francis  Drake.  It  contains  four  genera — Jllicvum, 
Teraus,  Drimys,  and  Tasmannia.  [Illicium.] 

These  genera  constitute  the  section  Illiciccc  of  the  order  Magnoliacece 
of  De  Candolle,  and  the  section  Winterece  of  Lindley  in  the  same  order. 
They  differ  from  Magnoliacece  in  their  dotted  leaves,  and  also  in  their 
aromatic  qualities.  There  are  about  ten  species,  of  which  two  are 
found  in  Australia,  two  in  the  hotter  parts  of  America,  two  in  South 
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and  two  in  North  America,  one  in  China  and  Japan,  and  ono  in  Now 
Zealand. 


Drimys  Chilensis. 
a,  cutting,  -with  flowers  and  leaves ;  h,  flower  separated ;  c,  carpel. 


Temus  moschala  ia  a  shrub  found  in  Chili.  The  berries  resemble 
those  of  the  coffee-plaut,  and  are  exceedingly  bitter  to  the  taste. 

Drimys  Winteri,  the  true  Winter's  Bark,  is  a  tree  from  6  to  40  feet 
in  height,  and  is  a  native  of  the  Straits  of  Magalhaens  and  of  Staten- 
land.  This  tree  was  brought  back  from  the  Straits  of  Magalhaens  by 
Captain  W.  Winter.  He  had  found  it  useful  agaiuBt  scurvy  in  his 
ship's  crew,  and  employed  it  both  as  a  medicine  and  a  condiment  for 
food.    [Winter's  Bark,  in  Arts  and  Sc.  Div.] 

D.  Qranatensis,  New  Granada  Winter's  Bark,  is  a  tree  about  20  feet 
high,  and  grows  in  the  mountains  of  New  Granada  and  Brazil.  In 
New  Granada  this  tree  is  called  Agi,  and  in  the  provinces  of  Quito 
and  Popaya,  Canela  de  Parama.  Several  varieties  have  been  described. 
The  bark  of  all  of  them  is  aromatic  and  stimulating,  and  is  much  used 
by  the  natives  where  they  grow,  both  as  a  medicine  and  for  seasoning 
their  food. 

Tasmannia  aromatica  ia  a  native  of  Australia,  especially  in  Van 
Diemen's  Land.  It  possesses  the  same  aromatic  qualities  as  the  species 
of  the  other  genera  of  the  family. 

WIRE-WORM.  This  name  is  applied  indiscriminately  to  the  larvae 
of  several  species  of  Beetle,  which  are  injurious  to  the  roots  of  corn 
and  other  plants.  They  mostly  belong  to  the  family  of  Elateridcc,  and 
the  perfect  insects,  on  account  of  their  leaping  movements,  are  called 
Skipjacks.  The  most  common  form  of  Wire- Worm  in  England  is  the 
larva  of  Elater  (Cataphagus)  sputalor.  The  last  segment  of  the  body 
of  this  larva  is  entire  and  long,  resembling  a  bit  of  wire — hence  the 
name  given  to  these  insects.  [Elateridje.] 

WISTA'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Leguminosce,  named  after  Caspar  Wistar,  professor  of  anatomy  in  the 
University  of  Pennsylvania.  It  has  the  following  characters  : — The 
leaves  are  unequally  pinnate,  and  without  stipules.  The  flowers  are 
arranged  in  terminal  racemes,  and  are  of  a  blue  lilac  colour ;  when 
young  they  are  accompanied  by  bracts  which  fall  off  as  the  flowers 
expand.  The  calyx  is  campanulate,  somewhat  bilabiate,  the  upper 
lip  has  two  short  teeth,  the  lower  lip  three  teeth,  which  are  subulate  ; 
the  corolla  ia  papilionaceous ;  the  stamens  diadelphoua ;  a  nectarifer- 
ous tube  girda  the  stipe  of  the  ovary ;  the  legume  is  coriaceous, 
2-valved,  1-celled,  and  rather  torulose.  The  species  are  deciduous 
twining  shrubs,  natives  of  North  America  and  China.  They  grow 
vigorously  in  Great  Britain,  and  form  when  in  flower  the  handsomest 
ornaments  of  our  gardens.    The  following  are  the  species  : — 

W.  frutescens,  Shrubby  Wistaria,  has  the  wings  of  the  corolla  each 
furnished  with  two  auricles ;  the  ovary  glabrous ;  the  flowers  odori- 
ferous.   This  is  an  elegant  climbing  plant,  and  is  a  native  of  Virginia, 
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the  Carolina*,  and  Illinois,  in  boggy  places.  The  flowers  open  from 
July  to  September.  They  ar«  of  a  bluish  purple  colour,  tho  standard 
having  a  greenish-yellow  spot  at  tho  base.   They  give  out  a  swc<;t  scent. 

W.  C'/iinensis,  Chinese  Wistaria,  has  tho  wings  of  the  corolla  each 
furnished  with  one  auricle ;  tho  ovary  villoso ;  tho  flowers  largo. 
This  plant  is  a  deciduous  twiner,  and  is  a  nntive  of  China,  and  was 
introduced  into  this  country  in  1x10.  It  flowers  in  Groat  Britain  in 
May  and  Juno,  and  sometimes  produces  a  second  crop  of  flowers  in 
August.  This  species  was  originally  called  Glycine  Chineittit,  a  name 
which  in  some  places  it  still  retains. 

WISTONWIS1I,  a  common  name  given  to  tho  Arclomys  (Spermo- 
philus  ?)  Ludovicianus.  It  is  a  native  of  tho  banks  of  the  Missouri 
and  its  tributaries. 

According  to  Sir  John  Richardson  it  is  tho  Prairie  Dog  of  Gass  ; 
Prairie  Dog,  or  Wistonwish,  of  Piko ;  Petit  Chieu,  Prairie  Dog,  Bark- 
ing Squirrel,  and  Burrowing  Squirrel,  of  Lewis  and  Clark,  but  not  tho 
Burrowiug-Squirrel  of  their  third  volume;  Arctomyt  Ludovicianus  of 
Ord  and  Say;  Cynomys  Socialis  el  Cinereus  of  Uafinesque-Smaltz ; 
Monax  Missouriensis  of  Warden;  Arclomy3  lalrans  of  Harlan;  and 
Prairie  Marmot  of  Godmau. 

Mr.  Say  states  that  this  interesting  and  sprightly  animal  has  received 
tho  name  of  Prairie  Dog  from  a  fancied  resemblance  of  its  warning 
cry  to  the  hurried  barking  of  a  small  dog.  Tho  sound,  according  to 
him,  may  be  imitated  by  the  pronunciation  of  the  syllable  '  chek,  chek, 
chek  ! '  in  a  sibillated  manner  and  in  rapid  succession  by  propelling  the 
breath  between  the  tip  of  the  tongue  aDd  the  roof  tho  mouth.  Tho 
assemblages  of  their  burrows  are  denominated  Prairie-Dog  Villages 
by  the  hunters.  They  vary  widely  in  extent :  some  are  confined  to  an 
area  of  a  few  miles ;  others  extend  to  a  circumference  of  many  miles. 
Mr.  Say  further  observes  that  only  one  of  these  villages  occurred 
between  the  Missouri  and  the  Prairie  towns  ;  thence  to  the  Platte  they 
are  much  more  numerous.  He  describes  the  entrance  to  the  burrow 
as  being  at  the  summit  of  the  little  mound  of  earth  brought  up  by 
the  animal  during  the  progress  of  the  excavation  below.  These  mounds 
are  sometimes  inconspicuous,  but  generally  somewhat  elevated  above 
the  common  surface,  "though  rarely  to  the  height  of  18  inches.  Their 
form  is  that  of  a  truncated  cone,  on  a  base  of  2  or  3  feet,  perforated 
by  a  comparatively  large  hole  or  entrance  at  the  summit  or  in  the  sido. 
"  The  whole  surface,"  continues  Mr.  Say,  "  but  more  particularly  the 
summit,  is  trodden  down  and  compacted,  like  a  well-worn  pathway. 
The  hole  descends  vertically  to  the  depth  of  one  or  two  feet,  whence 
it  continues  in  an  oblique  direction  downward.  A  single  burrow  may 
have  many  occupants.  We  have  seen  seven  or  eight  individuals  sitting 
upon  one  mound.  The  burrows  occur  usually  at  intervals  of  about 
twenty  feet.  They  delight  to  sport  about  the  entrance  of  their  bur- 
rows in  pleasant  weather.  At  tho  approach  of  danger  they  retreat  to 
their  dens,  or  when  its  proximity  is  not  too  immediate,  they  remain 
barking  and  flourishing  their  tails  on  the  edge  of  their  holes,  or  sitting 
erect  to  reconnoitre.  When  fired  upon  in  this  situation,  they  never 
faii  to  escape ;  or  if  killed,  instantly  to  fall  into  their  burrows,  where 
they  are  beyond  the  reach  of  the  hunter.  As  they  pass  the  winter  in 
a  lethargic  sleep,  they  lay  up  no  provision  of  food  for  that  season,  but 
defend  themselves  from  its  rigours  by  accurately  closing  up  the  entrance 
to  the  burrow.  The  further  arrangements  which  the  Prairie  Dog 
makes  for  its  comfort  and  security  are  well  worthy  of  attention.  He 
constructs  for  himself  a  very  neat  globular  cell  with  fine  dry  grass, 
having  an  aperture  at  top  large  enough  to  admit  the  finger,  and  so 
compactly  formed  that  it  might  almost  be  rolled  over  the  floor 
without  injury." 

Sir  John  Richardson  observes  that  the  Prairie  Dog  seems  to  differ 
from  other  American  Marmots  in  the  length  of  its  thumb-nail,  and  to 
approach  in  that  respect  A.  fulvus  of  Lichtensteim 

WITCH-ELM,  or  WYCH-ELM.  [Ulitus.] 

WITCH-HAZEL.  [HAHAMELIDACE.E.] 

WITCHES'-BUTTER.  [Teejiellini.] 

WITHAMITE,  a  Mineral  occuring  crystallised.  Primary  form  an 
oblique  rhombic  prism  ;  it  is  found  also  in  small  imbedded  globular 
masses  composed  of  radiating  crystals.  Fracture  uneven.  Hardness, 
scratches  glass  readily.  Colour,  red  and  reddish-white.  Streak  white. 
Translucent;  opaque.  Specific  gravity  3-137.  It  is  not  acted  on  by 
acids.  Before  the  blow-pipe  intumesces  and  fuses  with  difficulty  into 
a  dark-gray  scoria.  With  salt  of  phosphorus  it  dissolves  with  effer- 
vescence into  a  globule  which  contains  a  little  silica,  and  becomes 
opaque  on  cooling.  It  is  found  at  Glencoe  in  Scotland,  and  is  regarded 
as  a  variety  of  Epidote.  [Epidote.] 

WITHERI'NGIA  a  genus  of  Plants  belonging  to  the  natural  order 
Solanacece,  named  after  Dr.  William  Withering.  The  species  are 
neither  handsome  nor  useful. 

WITHERITE.  [Barttes.] 

WITTELSBA'CHIA,  the  name  of  a  genus  of  Plants  belonging  to 
the  natural  order  Temstromiacca.  The  species  are  now  referred  to 
Cocldospermum.  [Cochlospermuii.] 

W'OAD.    [Genista;  Isatis.] 

WOHLERITE,  a  Mineral  occuriug  in  angular  grains,  and  in  tabular 
crystals.  Form  undetermined.  Cleavage  distinct  in  one  direction. 
Colour  light-yellow,  wine-yellow,  honey -yellow,  brownish  yellow. 
Streak  yellowish-white.  Fracture  more  or  lesa  conchoidal,  splintery. 
Hardness  5  5.  Lustre  vitreous.  Subtrauslucent.  Transparent  Specific 
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gravity  3  41.  Found  in  an  island  near  Brevig  in  Norway.  The  analysis 

by  Scheerer  gives — 

Silica  30-62 

Colurnbic  Acid  14'47 

Zirconia  ••••••••    J '••17 

Lime  2619 

Soda  7*78 

Oxide  of  Iron      .  .      .      .      .  2*12 

Protoxide  of  Manganese  .  .  .  .  .  T55 
Magnesia     .       ......  0'40 

Water  0  24 

 93-54 

WOLF.  [Canis.] 

WOLF-BERRY.  [SYMraomcAnrus.] 

WOLF-DOG.  More  tban  one  variety  of  the  dog  is  known  by  this 
name. 

The  Wolf-Dog  of  Spain  is  nearly  as  large  as  a  mastiff.  The  nose  is 
pointed,  the  ears  are  erect,  the  coat  long  and  fine,  the  tail  bushy  or 
feathered,  and  curling  over  the  back.  The  colour  is  generally  white 
with  large  fulvous  or  brown  patches.    Sometimes  the  coat  is  closer. 

The  Black  Wolf-Dog  of  the  Indians  of  Florida  is  described  by  Bar- 
tram  as  not  differing  from  the  wolves  of  the  country  excepting  in  its 
bark.  That  this  animal  is  sagacious  and  trustworthy,  appears  from 
the  fact  that  one  was  trained  to  watch  and  keep  together  horses  with- 
out any  human  help. 

The  Irish  Wolf-Dog  is  now  very  rare ;  and,  indeed,  the  breed  had 
been  so  crossed,  that  latterly  two  were  seldom  seen  alike. 

WOLF-FISH.  [ANARimiOAS.] 

WOLFRAM.  [Tungsten.] 

WOLF'S-BANE.  [Aconitum.] 

WOLKONSKOIT,  a  Mineral  occuring  amorphous.  Structure  com- 
pact. Fracture  imperfect,  conchoidal.  Ilarduess  2-5.  Colour  light 
emerald-green.  Streak  bluish-green  and  shining.  Opaque.  Nearly 
dull.  Specific  gravity  2-2.  It  is  so  extremely  fragile  that  it  readily 
falls  to  pieces  on  a  slight  blow.  It  is  found  at  Perm  in  Russia.  It 
contains  oxide  of  chromium,  oxide  of  iron,  silica,  magnesia,  and  water. 

WOLLASTONITE  (Tabular  Spar),  a  Mineral,  consisting  of  Silicate 
of  Lime.  It  occurs  crystallised  and  massive.  Primary  form  an 
oblique  rhombic  prism.  Cleavage  parallel  to  the  terminal  plane  and 
horizontal  diagonal.  Fracture  uneven.  Hardness,  scratched  by  phos- 
phate of  lime.  Colour  white,  gray,  yellow,  red,  and  brown.  Streak 
white.  Lustre  vitreous.  Translucent,  transparent.  Specific  gravity 
2-805.  The  amorphous  varieties  are  composed  of  columnar  crystals 
lying  in  all  directions,  or  fibrous,  the  fibres  being  either  parallel  or 
divergent.  Before  the  blow  pipe  on  charcoal  the  edges  are  melted 
into  a  semitransparent  colourless  glass ;  but  it  requires  a  very  great 
heat  to  fuse  it  perfectly ;  with  borax  it  readily  melts  in  large  quantity 
into  a  transparent  glass. 

It  is  found  in  very  perfect  crystals  at  Vesuvius,  at  Capo  di  Bove 
near  Rome,  in  the  Bannat,  Ceylon,  North  America,  Sweden,  &c. 

WOLVERINE.  [Gulo.] 

WOMBAT.  [Marsupiata.] 

WOOD.   [Exogens  ;  Tissues,  Vegetable.] 

WOOD-APPLE.  [Feronia.] 

WOOD-AVENS.  [Geum.] 

WOOD-CHAT.  [Laniadje.] 

WOOD-COCK.  [Scolopacidje.] 

WOOD-LARK.  [Alaudin2E.] 

WOOD-LEOPARD.  [Zeuzera.] 

WOOD-LOUSE.  [Isopoda.] 

WOOD-PIGEON.  [Columbus.] 

WOOD-RUSH.  [Luzula.] 


WOOD-SAGE.  [Teucrium.] 
WOOD-SORREL.  [Oxalis.] 
WOOD-STRAWBERRY.  [Strawberry.] 
WOOD-SWALLOW.  [Swallow-Tribe.] 
WOOD-WARBLER.  [Sylviad/e.] 
WOOD-WREN.  [Sylvian.] 
WOOD-RUFF.  [Asperula.] 
WOODBINE.  [Lonioera.] 
WOODPECKERS.  [PioiDiE.] 

WOO'DSIA,  a  genus  of  Ferns,  having  circular  sori,  with  an  inferior 
involucre,  divided  at  the  edges  into  numerous  capillary  segments. 

W.  ilvensis  is  one  of  the  rarest  of  our  British  Ferns ;  it  is  found  in 
only  two  localities  in  Europe,  one  in  Wales,  and  one  in  Scotland.  It 
takes  root  in  the  fissures  of  rocks  and  in  the  bleakest  part  of  moun- 
tainous places.  The  fronds  are  elongated,  the  pinna  triangular,  with 
deep  lobes,  the  rhizoma  tufted.  There  are  varieties  of  this  species, 
which  are  by  some  writers  considered  as  distinct  species,  but  Mr. 
Babington  thinks  this  division  unnecessary. 

(Babington,  Manual  of  British  Botany  ;  Newman,  British  Ferns.) 

WOODY  TISSUE.   [Tissues,  Vegetable.] 

WOOL.    The  curly  hair  of  sheep  and  other  animals  is  called  WooL 

[Hair.] 

WOOL  COTTON.   [Gossypium  ;  Cotton.] 
WOOL-TREE.  [Eriodendron.] 

WOOLD.  [RESEDACE.E.] 

WOORALY.  [Strychnos.] 

WORBLES  and  WORNILS,  common  names  given  to  the  larva  of 

the  Bot-Fly.  [Bots.] 
WORM-GRASS.  [Spigelia.] 

WORMS.    [Annelida;  Entozoa;  Intestina:  Vermes.] 

WORMSEED.  [Spigelia.] 
WORMWOOD.  [Artemisia.] 

WORTHITE,  a  Mineral,  occurring  in  rolled  masses,  having  a  foliated 
crystalline  structure,  and  sometimes  presenting  very  small  apparently 
4-sided  prisms  or  plates.  Colour  white.  Hardness  8'5.  Lustre  vitreous. 
Translucent.  Specific  gravity  3-1.  Found  near  St.  Petersburg,  and  on 
the  shores  of  the  Bay  of  Finland.  Analysis,  by  Dr.  Hess  :  Silica,  40  79; 
alumina,  53  06 ;  magnesia,  0  88  ;  water,  4'63. 

WOUND-WORT.  [Stachys.] 

WOW-WOW.  [Hylobates.] 

WRASSE.    [Crenilabrus  ;  Labrid-e.] 

WREN.  [TROGLODYTIN2E.] 

WRIGHTIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Apocynacece,  named  after  Dr.  William  Wright.  It  has  a  5-parted 
calyx,  a  salver-shaped  corolla  with  the  throat  crowned  by  ten  divided 
scales ;  the  stamens  exserted,  attached  to  the  throat  of  the  corolla, 
and  the  anthers  sagittal,  cohering  by  their  middle  to  the  stigma ;  the 
ovaries  two,  cohering;  the  style  single,  filiform,  dilated  at  top;  scales 
five  to  ten  in  number,  seated  at  the  base  of  the  calyx  outside  the 
corolla  :  the  follicles  distinct  or  combined  with  adnate  placentas. 

W.  antidyscnlerica  is  a  native  of  Ceylon,  and  has  sweet-scented 
flowers  with  a  form  resembling  those  of  the  Jasmine.  The  wood  is 
white,  of  a  fine  grain,  and  susceptible  of  polish,  and  is  used  by  the 
turner  and  cabinet-maker.  The  bark  of  this  shrub,  which  goes  by 
the  name  of  Conessi  bark  in  Great  Britain,  and  Palapatta  in  India, 
is  asserted  to  be  a  specific  in  dysentery  and  of  use  in  most  disordered 
states  of  the  bowels.    Its  milky  iuice  is  also  used  as  a  vulnerary. 

WRYNECK.  [Yunx.] 

WYCH-ELM.  [Ulmus.] 

WYCH-HAZEL.  [Hamamelidace^!.] 

WYDLE'RIA,  a  genus  of  Plants  belonging  to  the  natural  ordet 

Umbelliferw,  named  after  H.  Wydler,  a  botanist. 


X 


XALLE,  the  Turkish  name  of  the  seeds  of  the  Prickly  Christ's 
Thorn,  Paliurus  aculeatus.  [Paliurus.] 
XANTHIDIUM.    [Desmidieje;  Infusoria.] 
XANTHITE.  [Idocrase.] 

XA'NTHIUM,  a  genus  of  Plants  mostly  referred  to  the  natural 
order  Composite;,  but  of  which  Link  forms  a  small  order  called  Ambro- 
siacew.  The  genus  Xanthium  has  monoecious  flowers;  the  male 
flowers  have  a  many-leaved  involucrum,  tubular  petals,  and  a  palea- 
ceous receptacle ;  the  female  flowers  have  an  involucrum  with  a  single 
leaf,  which  is  bilocular,  and  embraces  two  flowers  without  petals. 
The  species  are  herbs. 

X.  strumarium,  the  Lesser  Burdock  of  English  botanists,  is  a  naked 
plant,  with  the  lower  leaves  cordate,  3-lobed,  toothed,  and  3-nerved. 
It  is  found  on  roadsides  and  in  cultivated  places  in  Great  Britain  and 
other  parts  of  Europe.  X.  spinosum,  is  found  in  the  south  of  Europe. 
It  has  entire  or  3-lobed  leaves,  and  is  covered  with  3-forked  spines. 
An  infusion  of  this  plant  is  sometimes  used  as  a  yellow  dye ;  hence 
the  generic  name,  from  £av6os,  yellow. 

(Koch,  Flora  Germanica ;  Burnett,  Outlines.) 

XANTHO  (Leach),  a  genus  of  Brachyurous  Crustacea,  placed  by  M. 


Milne-Edwards  among  his  Canceriens  Arques  [Platyoarcinus],  be- 
tween the  genera  Lagosloma  and  Chlorodius.  The  carapace  is  very 
wide,  but  never  regularly  ovoid,  and  with  but  little  convexity;  its 
surface  generally  entirely  horizontal  transversely,  and  not  curved  in 
its  longitudinal  direction,  except  on  the  anterior  portion.  Front 
ordinarily  advanced,  lamellar,  and  nearly  horizontal ;  a  narrow  fissure 
divides  it  into  two  lobes,  the  border  of  which  is  more  or  less  notched 
in  the  middle.  The  orbits  present  nothing  remarkable,  and  resemble 
those  of  the  Crabs  and  of  Zozymus.  The  antennary  fossets  are  narrow, 
transversal,  and  separated  by  a  delicate  partition.  The  basilary  joint 
of  the  external  antennae  is  placed  as  in  the  Zozymi,  but  is  in  general 
shorter.    The  species  are  numerous,  and  spread  in  all  seas. 

We  illustrate  the  genus  by  X.  floridus,  which  is  common  on  the 
English  and  French  coasts,  about  two  inches  in  length,  of  a  reddish 
brown-colour,  with  black  claws.    (See  next  page.) 

XANTHOCHYMUS,  a  genus  of  Plants  belonging  to  the  natural 
order  Gutliferce.  It  is  by  some  botanists  referred  to  the  genus  Stalag- 
mites [Stalagmites],  from  which  it  differs  in  its  hermaphrodite  flowers, 
and  its  stamens  being  disposed  in  five  bundles.  Three  species  of  East 
Indian  plants  have  been  described  under  Xanthochymus  by  Dr.  Rox* 
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a,  external  jaw-foot ;  b,  external  antenna. 

burgh.  Of  these  the  X  pictorius  is  the  moat  important.  This  plant 
i3  the  X  tinctorius  of  Linneous.  It  has  lanceolate  acuminate  leaves, 
wrinkled  petioles,  and  fruit  1-4-seeded.  It  is  a  native  of  the  East 
Indies,  in  valleys  among  the  Circar  Mountains. 

XANTHOMYZA,  called  by  Swainson  Zantliomiza,  is  a  sub-genus  of 


Xanthomysa  phrygia.  (Gould.) 


Meliphaya.  [Memphaoid^!.]  The  bill  is  moderate,  much  curved; 
the  culmen  considerably  arched.  Face  naked.  Middle  tho  much 
longer  than  the  hallux.    The  tenuirostral  type.  (Sw.) 

X  phrygia  is  the  Meropi  phrygiui,  Black  and  Yellow  Bee-Eater,  and 
Black  and  Yellow  Honey-Eater  of  Latham;  Embroidered  Bee-Eater 
of  Shaw  ;  Warty-Faced  Honey-Eater  and  Meliphaga  phrygia  of  Lewin  ; 
Le  Merle  EcailW  of  Le  Vaillant;  Philcdon  of  Temminck  ;  Philemon 
phrygius  of  Vieillot ;  Antltuclur.ra  phryyia  of  Vigors  and  Horsfield; 
and  Mock  Regent  Bird  of  the  colonists  of  Now  South  Wales. 

Sexes  nearly  alike  in  colouring,  but  tho  femah:  much  smaller  than 
the  male.  Tho  young  destitute  of  tho  warty  excrescences  on  the  face, 
that  part  being  partially  clothed  with  feathers.  It  is  a  native  of 
Australia. 

XANTHOPHYLL.  When  Chlorophyll  loses  its  green  colour  in 
autumn,  it  has  been  supposed  that  a  new  principle,  Xanthc^ihyll, 
takes  its  place.  [CnxoROi'im.L.] 

XANTHOPHYLLITE.  [Clintonite.] 

XANTIIOItHI'ZA,  a  genus  of  Plants  belonging  to  the  natural  order 
Ranunculacem  and  tho  tribe  Pceonie<e.  It  has  a  calyx  composed  of  5 
deciduous  sepals ;  5  petals ;  2-  to  3-seeded  carpels,  but  the  seeds  are 
usually  solitary  from  abortion.  There  is  but  one  species  of  this  genus, 
X  apiifolia,  which  is  a  small  shrub,  a  native  of  North  America  from 
Virginia  to  Georgia,  where  it  grows  on  the  shady  banks  of  rivers,  and 
is  commonly  known  by  the  name  of  Yellow-Root.  The  bark  of  the 
root  is  intensely  bitter,  and  is  used  in  Amorica  as  a  tonic,  but  the  plant 
has  also  acrid  properties. 

XANTHORNUS,  a  genus  of  Birds  described  in  the  article  Stdrnid-i:. 
Wo  subjoin  a  representation  of  the  Baltimore  Oriole,  or  Golden  Robin, 
which  belongs  to  this  genus. 


Baltimore  Oriole. 


XANTHOXYLA'CEJ?!,  Xanthoxyh,  a  natural  order  of  Exogenous 
Plants.  The  flowers  are  unisexual  and  regular ;  the  calyx  in  three, 
four,  or  five  divisions ;  the  petals  usually  of  the  same  number  as 
the  divisions  of  the  calyx,  usually  longer  than  the  calyx,  and  some- 
times absent;  the  aestivation  is  generally  twisted  and  convolute; 
the  stamens  are  equal  in  number  to  the  petals,  or  twice  the  num- 
ber, and  arise  from  around  the  base  of  the  stalk  of  tho  abortive 
carpels  ;  in  the  female  flowers  they  are  either  absent  or  very  imperfect ; 
the  ovary  is  made  up  of  the  same  number  of  carpels  as  there  are 
petals,  or  of  a  smaller  number;  the  carpels  are  either  distinct  or 
more  or  less  combined ;  there  are  mostly  two  ovules  in  each  cell, 
sometimes  four ;  the  styles  are  more  or  less  combined,  according  to 
the  cohesion  of  the  carpels ;  the  fruit  is  either  membranous  or  in  the 
form  of  a  berry,  sometimes  having  from  2  to  5  cells,  and  sometimes 
consisting  of  several  drupes  or  2-valved  capsules,  of  which  the  sarco- 
carp  is  fleshy,  and  is  easily  separated  from  the  endocarp ;  the  seeds  are 
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solitary  or  twin,  pendulous,  usually  smooth  and  shining  with  a  testa- 
ceous integument ;  the  embryo  lies  in  the  midst  of  a  fleshy  albumen, 
radicle  superior,  and  the  cotyledons  ovate  or  flat.  The  species  of 
plants  belonging  to  this  order  are  trees  or  shrubs,  with  exstipulate, 
alternate,  or  opposite  leaves  furnished  with  pellucid  dots.  The  flowers 
are  either  axillary  or  terminal,  and  coloured  gray,  green,  or  pink 


Xanthoxylum  pterota. 
1,  bianch  with  leaves,  flowers,  and  fruit ;  2,  flowers  separated ;  3,  male 
flower  ;  4,  stalked  capsules  ;  5,  female  flower  ;  G,  section  of  seed. 

The  plants  in  this  order  were  included  originally  by  Jussieu  in  his 
Tircbintacea.  They  were  first  separated  by  Martius  and  Nees  under 
the  order  Xanthoxylece,  which  was  subsequently  adopted  by  Adrieu 
de  Jussieu. 

The  species  of  Xanthoxylacem  are  found  chiefly  in  America,  espe- 
cially in  the  tropical  parts.  A  few  of  the  species  are  found  in  Africa, 
in  Mauritius  and  Madagascar,  in  Iudia  and  China.  One  only  is  a  native 
of  Australia. 

All  this  order,  to  a  greater  or  less  extent,  possess  aromatic  and 
pungent  properties.  The  species  which  are  best  known  and  used  on 
account  of  these  properties  belong  to  the  genera  Xanthoxylum,  Brucca, 
Ptelea,  Toddalia,  and  Ailanthus.    [Brucea  ;  Toddalia.] 

Xanthoxylum  fraxineum  is  a  tree  attaining  a  height  of  14  or  15  feet, 
and  is  an  inhabitant  of  North  America  from  Canada  to  Virginia.  The 
bark  of  this  tree  and  its  capsular  fruit  have  a  hot  acrid  taste,  and  are 
much  used  as  a  remedy  for  the  toothache  :  it  is  on  this  account  called 
Toothache-Tree,  and  this  name  is  now  applied  to  all  the  species  of 
Xanthoxylum.  A  tincture  of  the  bark  is  recommended  as  a  remedy  in 
rheumatism. 

X  hyemalt  is  a  native  of  Brazil,  where  it  is  called  Coentrilho,  and 
the  natives  make  use  of  a  powder  of  the  bark  for  the  earache.  The 
wood  is  also  good  and  useful  for  many  purposes. 

X.  Budrunya  is  a  native  of  the  East  Indies,  in  Silhet,  and  is  called 
Budrung  ;  and  the  natives  use  the  seeds,  which  have  a  warm  spicy 
flavour,  medicinally.  The  fruit  is  about  the  size  of  a  pea,  and  the 
outer  coat  contains  an  exceedingly  fragrant  balsam. 

X  Rhetsa  is  a  native  of  the  mountainous  parts  of  the  coast  of  the 
East  Indies,  and  in  the  Telinga  language  is  called  Rhetsa-Maun,  which 
means  Council-Tree,  as  it  is  under  the  branches  of  this  tree  that  the 
hill  people  assemble  to  discuss  all  matters  of  public  interest. 

X  ^marginatum  is  a  native  of  Cuba  and  Jamaica.  It  is  a  tree  about 
20  feet  iu  height,  with  the  branches  inclining  to  the  ground.  On 
burning  the  wood  of  this  tree  the  smoke  is  exceedingly  odoriferous, 
and  is  supposed  to  have  been  the  origin  of  the  fine  scent  which 
Columbus  perceived  before  discovering  the  island  of  Cuba. 

The  capsules  and  seeds  of  X  hostile,  called  Tej-bul  by  the  natives, 
are  used  in  India  for  intoxicating  fish,  and  are  supposed  to  be  the 
Faghureh  of  Avicenna.  In  Japan  the  capsules  of  X  piperitum,  are 
used  as  a  substitute  for  pepper.  The  fruits  of  many  of  the  species  are 
also  held  to  be  antidotes  to  the  action  of  poisons  on  the  system,  and 
there  can  be  little  doubt  that  the  secretions  of  these  plants  would  be 
found  valuable  stimulant  remedies  in  many  diseases. 

The  Ptelea  trifoliata  is  a  native  of  North  America,  and  the  young 
green  shoots  are  used  in  infusion  as  an  anthelmintic. 


The  species  of  Ailanthus  are  large  trees,  and  their  timber  is  used 
for  various  purposes  in  the  countries  in  which  they  grow.  A.  glandvr 
losa  is  a  native  of  China  and  the  Moluccas,  where  it  is  called  Ailanto. 
It  attains  a  height  of  60  feet.  When  the  bark  is  wounded  it  gives 
out  a  resinous  juice,  which  hardens  in  a  few  days.  The  wood  is  hard 
and  heavy,  and  is  susceptible  of  a  very  fine  polish.  It  grows  well  in 
England.  A.  Malabarica  is  a  large  tree,  a  native  of  Malabar.  The 
wood  is  used  for  making  sheaths  for  spears,  &c.  A  resinous  juice 
flows  from  the  bark  when  wounded.  The  fruit  is  triturated  with 
maize  and  mixed  with  rice  in  decoction,  and  used  as  an  application  in 
ophthalmia. 

XANTHO'XYLUM.  [Xanthoxylacej3.] 

XEMA.  [LARIDJ3.] 

X  UNO  LITE,  a  variety  of  Sillimanite. 

XENOPELTIS,  Reinwardt's  name  for  a  genus  of  Serpents  which 
have  two  great  triangular  and  imbricated  plates  behind  the  eyes,  so 
that  they  are  confounded  with  the  scales  whioh  succeed  them,  and 
which  above  become  smaller.    The  form  belongs  to  the  great  group  of 

Coluber. 

XENOPS,  Illiger,  a  genus  of  Birds,  placed  by  Mr.  Swainson  in  his 
family  Certhiadx,  as  the  last  genus  of  his  sub-family  Certhiance. 

X.  genibarbis  may  be  regarded  as  an  example.  It  is  a  native  of 
Brazil. 

Mr.  Swainson  remarks  that  this  extraordinary  and  not  inelegant 
little  creature  has  a  bill  totally  different  from  that  of  any  other  bird. 
Its  general  habit,  he  states,  evinces  a  close  connection  with  the  Sittce, 
particularly  those  of  Australia,  some  of  which  have  their  bills  (which 
are  slender)  slightly  inclining  upwards,  thus  forming  a  connection 
between  Xenops  and  the  Straight-Billed  Sittce  of  the  Old  World, 


Xenops  genibarbis.  (Swainson.) 


XENOTINE,  a  Mineral  occuring  crystallised.  Primary  form  a 
right  square  prism.  Cleavage  lateral,  perfect.  Colour  yellowish- 
brown  ;  streak  pale  brown.  Fracture  uneven  and  splintery.  Hard- 
ness 4-25  to  5"0.  Lustre  resinous.  Opaque.  It  is  found  at  Lindesnaes, 
in  Norway.    Its  analysis,  by  Berzelius,  gives — 

Phosphoric  Acid  33-49 

Yttria  62-58 

Subphosphate  of  Iron  3 -93 

 100 

XIPHIAS.  [ScOMBRlDiE.] 

XIPHOSO'MA,  Fitzinger's  name  for  a  genus  of  Serpents.  [BOID.E.] 
XIPHOSURA.  [Limulus.] 
XIPHOSURUS.  [Iguanidje.] 
XIPHOTEUTHIS.    [See  Supplement.] 

XIPOTHECA,  a  genus  of  Fishes  belonging  to  the  family  Txnioides. 
XULIONOSPRIONI'TES,  a  Fossil  Fruit. 
XYLITE.  [Ikon.] 
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XYLOCAIIPUS  (from  ^vKov,  wood,  and  ica/ncSs,  fruit),  a  genui  of 
Plants  belonging  to  tho  natural  order  Meliacecs.  Thin  genus,  with 
Pcrsoonia,  Las  boon  referred,  by  Aublet  and  other  botanists  to  the 
genus  Carapa.  [Caiiapa.] 

XYLO'COPA  (  Wood-C utters),  a  genus  of  Insects  of  tho  sub-family 
Scopidipides,  Latreille,  or  Anthophorides.  Tho  insocts  composing  it 
are  characterised  by  tho  very  thick  coating  of  hairs  upon  the  hind 
legs  of  the  females,  which  constitute  pollen-brushes.  The  basal  joint 
of  the  posterior  tarsi  usually  exhibits  its  extremity  angularly  pro- 
duced. They  have  no  pollen-plates,  and  tho  abdomen  is  destituto  of 
a  ventral  pollen-brush.  Tho  wings  havo  usually  three  perfect  sub- 
marginal  cells;  tho  third  joint  of  the  antenna)  is  frequently  long  and 
clavate,  being  very  slender  at  tho  base ;  the  mouth  is  sometimes  con- 
siderably developed.  Notwithstanding  the  shortness  of  tho  wings  and 
the  comparative  bulk  of  tho  body,  these  insects  fly  with  much  strength 
and  activity,  and  with  a  loud  buz/.ing  noise. 

The  sexes  differ  considerably  (in  many  cases),  both  in  colour  and 
structure;  the  males  in  some  cases  having  very  long  antenna),  whilo 
in  others  the  posterior  femora  are  much  thickened,  and  in  a  few  the 
tarsi  of  the  intermediate  legs  aro  furnished  with  curious  brushes  of 
hair.  Tho  face  is  frequently  of  a  pale  yellow-colour.  The  females 
are  usually  of  darker  and  more  obscure  colours  than  the  males.  They 
form  their  nests  in  crevices  of  old  walls  or  in  banks  exposed  to  the 
sun.  Their  cells  are  composed  of  earth  and  are  very  smooth  in  the 
inside,  and  the  mouth  of  the  nest  is  closed  with  the  same  material. 

The  wings  of  the  Xylocopa,  or  (as  they  are  frequently  termed) 
Carpenter-Bees,  are  most  frequently  (although  not  always)  black,  with 
a  fine  purple  or  violet  gloss.  The  habits,  &c.  of  a  French  species,  the 
X.  violacea,  have  been  carefully  studied.  The  females  of  this  species 
appear  in  tho  spring,  and  select  posts,  palings,  &c.  in  which  they 
construct  burrows  from  12  to  15  inches  in  length,  and  rather  moi-e 
than  half  an  inch  in  diameter.  The  two  extremities  of  the  tunnel  are 
covered,  leaving  a  narrow  passage  at  each  end.  Upon  the  completion 
of  these  works,  they  deposit  an  egg  at  the  bottom,  with  a  due  supply 
of  pollen-paste ;  the  whole  is  then  covered  with  a  layer  of  agglutina- 
ted sawdust,  formed  during  the  construction  of  the  burrow.  The 
layer  thus  formed  is  made  to  act  in  the  double  capacity  of  a  roof  for 
the  original  cell  and  a  floor  for  another  above  it.  In  this  manner 
about  twelve  cells  are  usually  formed.  When  the  larvae  are  full 
grown,  they  assume  the  pupa  state,  head  downwards,  so  as  to  allow 
the  lowermost  and  oldest  to  make  its  way  out  of  the  bottom  of  the 
burrow  as  soon  as  its  wings  are  sufficiently  developed,  and  which 
consequently  occurs  sooner  than  in  those  in  the  upper  cells. 

The  males  of  some  of  the  larger  species,  X.  latipes,  and  some  others 
not  yet  properly  described,  have  the  fore-legs  greatly  dilated.  An 
excellent  history  of  the  Xylocopa  is  given  by  Rdaumur  ('Me'na.,' 
torn.  vL,  mem.  iv.). 

XYLO'MA,  a  genus  of  Fungi  approaching  in  character  Sphozria. 
From  this  genus  it  was  formerly  distinguished  by  negative  characters, 
such  as  the  sporidia  not  being  external.  All  the  species  which  were 
referred  to  this  genus  are  placed  by  Berkeley  under  the  genera  Sphwria, 
Hysterium,  Phacidium,  &c.  The  most  common  species  of  this  genus 
are  found  on  the  decaying  leaves  of  trees,  especially  of  the  sycamore 
and  maple,  the  leaves  of  which  are  frequently  covered  with  black 
spots,  the  results  of  the  attacks  of  Fungi  formerly  referred  to  this 
genus. 

XYLOMELON,  or  XYLOMELUM.  [PROTEACEiE.] 
XYLOPHAGA.  [Pholadida] 

XYLO'PHAGI  ( Wood-Eaters),  a  family  of  Insects  of  the  order 
Coleoptera  Tetramera:  they  are  distinguished  from  the  family 
which  usually  precedes  them  (the  Weevils)  by  the  absence  of  a 
proboscis.  [Curcolio.]  The  antenna)  are  thickened  towards  their 
extremities,  or  perfoliated  from  the  base ;  always  short,  and  usually 
composed  of  less  than  eleven  joints.  The  tarsi,  which  in  some  cases 
appear  to  be  5-jointed,  are  usually  entire,  the  penultimate  joint  being 
dilated  in  some  species  and  cordiform  in  others.  In  the  latter  case 
the  antenna)  are  always  terminated  by  a  club,  either  solid  and  ovoid 
or  trifoliate,  and  the  palpi  are  short  and  conical.  These  insects  gene- 
rally live  in  wood,  which  is  perforated  and  channelled  in  various 
directions  by  their  larva).  Some  species  are  destructive  to  pines  and 
firs,  some  to  olives,  while  others  feed  on  Fungi. 

This  family  is  divisible  into  three  sections. 

Section  I.  Those  which  have  the  antenna)  composed  of  ten  joints 
at  least,  either  terminated  in  a  thick  club,  generally  solid,  or  having 
three  elongated  plates,  or  forming  a  cylindric  and  perfoliate  club  from 
the  base;  the  palpi  are  conical;  the  anterior  tibiae  in  the  majority  are 
toothed  and  armed  with  a  strong  hook,  and  the  tarsi  generally  have 
the  penultimate  joint  bi-lobed.  Some  have  the  palpi  very  short,  and 
the  antennas  terminated  in  a  solid  or  trilamellar  mass,  preceded  by 
five  joints  at  the  least. 

These  Xylophagi  compose  the  geuus  Scolytus,  Geoffroy. 

In  some  the  penultimate  tarsal  joint  is  bi-lobated,  and  the  antenna) 
have  seven  or  eight  joints  preceding  the  club.  Scolytus  proper  (Eccop- 
togastcr,  Herbst)  has  the  antenna)  straight  and  naked,  the  club  solid 
and  very  compressed,  its  annuli  forming  concentric  constrictions.  S. 
destructor  {Eylesinus  Scolytus),  the  Common  Elm-Destroying  Scolytus, 
commits  great  ravages  in  the  neighbourhood  of  London.  This  insect 
does  not  appear  to  restrict  itself  to  the  elm,  but  has  also  been  found 
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upon  tho  plum.  Dr.  HammerHehmidt,  who  ha<t  frequently  obnerved 
them  in  tho  bark  of  this  tree  (in  tho  neighbourhood  of  Vienna),  con- 
mders  however  that  it  differs  slightly  from  tho  <S'.  destructor,  and 
terms  it  S.  l'runi.  Except  in  being  smaller,  there  appears  no  other 
distinction. 

The  perfect  insect  or  beetle  is  only  two  lines  long,  and  the  majority 
of  them  aro  still  smaller;  its  breadth  is  about  half  a  line,  and  it  in  firm 
and  resisting  to  tho  touch.  Tho  head  and  throat  form  the  principal 
part  of  tho  body;  they  are  black  and  shining,  very  finely  und  thickly 
dotted,  and  the  former  (the  head)  covered  with  short  yellowiBh  gray 
hairs.  Tho  antenna)  are  of  a  light  pitch-brown,  ending  in  a  knob. 
Tho  wing-cases  are  obliquely  cut  olf  behind,  and  at  the  base  near  the 
thorax  somewhat  hollowed :  they  are  marked  in  dotted  lines,  and  their 
colours  pitch-brown.  Tho  abdomen  from  the  base  to  the  apex  appear* 
as  if  slantingly  cut  off,  and  is  of  a  similar  colour  to  the  thorax  and 
dotted.  The  legs  are  of  a  reddish-brown,  aud  the  tibia  diluted.  The 
larva  is  of  a  yellowish  white,  aud  has  a  relatively  large  yellow  shining 
head  and  a  brown  mouth.  It  is  from  one  to  two  lints  long,  and  it 
exhibits  a  whitish  transparent  swelling  between  the  head  aud  the  first 
ring  on  the  throat,  which  appearB  to  be  characteristic  of  the  larva  of 
this  species.  They  confine  themselves  to  the  inner  bark,  forming 
winding  and  convoluted  paths  in  it.  Much  important  matter  upon  the 
habits  and  economy  of  the  elm-destroying  Scolytus  will  be  found  in 
the  communication  of  Audouin  and  Spence  upon  this  subject,  to  tho 
respective  Entomological  Societies  of  Paris  and  London. 

Ilylesinus,  Fabr.,  has  the  club  of  the  antenna)  solid  and  annulated, 
but  pointed  at  the  tip. 

llylurgus,  Latreille,  has  the  club  of  the  antenna)  solid,  globular, 
aud  annulated.  llylurgus  {Ilylesinus)  piniperda,  the  .Scotch-Pine  Black 
Beetle,  is  somewhat  shaggy  aud  black  ;  the  wiug-cases  are  pitch-black, 
irregularly  striated  and  entire  at  the  tips;  thorax  anteriorly  narrow.  '!  ; 
antenna)  and  feet  brownish  red.  The  larva  is  thick,  cylindrical,  milk- 
white  on  the  middle  of  the  body  ;  the  head  dull  yellow,  as  also  the 
front  of  the  body  and  the  anal  extremity,  only  somewhat  of  a  lighter 
tint.  The  abode  and  place  of  propagation  of  the  perfect  insect  are  in 
the  pith  of  the  side-twigs  of  the  pine. 

According  to  Bechstein,  it  bores  through  shoots  of  the  spruce-fir 
when  there  are  none  of  the  Scotch  pine  to  be  had.  The  eggs  are  laid 
under  the  bark  of  sickly  and  felled  pines,  in  the  bark  of  which  the 
maggot  resides,  while  it  feeds  on  the  stagnated  fermented  juice  which 
is  found  under  the  bark.  The  larva)  feed  on  the  trunks  of  dead  or 
dying  trees,  and  the  beetle  only  places  her  brood  on  healthy  tree3 
when  compelled  by  necessity  to  do  so.  In  one  respect  the  ravages  of 
this  insect  do  less  injury  than  those  of  some  others,  inasmuch  as 
it  generally  only  attacks  the  side-twigs,  leaving  the  leading  shoot 
untouched. 

Camptocerus,  Dej.  [Camptocerus.] 

Phloiotubus,  Latr.,  differs  from  all  the  rest  in  the  club  of  the  antennas 
being  formed  of  three  long  filaments. 

In  others  the  tarsal  joints,  apparently  five  in  number,  are  entire,  and 
the  club  of  the  antenna)  commences  at  the  sixth  or  seventh  joint. 

Tomicus,  Latr.,  has  no  notches  at  the  sides  of  the  thorax,  and  the 
tibia  are  not  striated. 

Platypus,  Herbst,  has  the  sides  of  the  thorax  notched  to  receive 
the  femora,  and  the  tibia  are  transversely  striated.  Fossil  specimens 
of  this  genus  have  been  found  embedded  in  amber. 

The  others  have  the  palpi  large,  very  visibie,  and  of  unequal  length  ; 
body  depressed  and  narrowed  anteriorly  ;  the  antennas  either  2-joiuted 
(the  second  joint  being  very  large  and  irregularly  shaped),  or  10- 
jointed  and  entirely  perfoliated  ;  tarsi  entire. 

These  insects  are  of  great  rarity  and  very  singular  appearance,  aud 
are  also  foreign  to  Europe.    They  compose  the  genus  Paussus,  Linn. 

Paussus  proper  has  only  two  joints  to  the  antenna:,  th)  second  very 
large  and  compressed. 

P.  sphairoccrus.  Professor  Afzelius  observed  a  dim  phosphoric  light 
to  be  emitted  from  the  singular  hollow  antenna)  of  this  insecet.  ('  Linn. 
Trans.,'  iv.,  261.) 

Eylotorus,  Daren.,  composed  of  a  single  species,  apparently  with  ocelli, 
and  with  the  antenna)  scarcely  longer  than  the  head,  and  2  jointed. 

Cerapterus,  Swed,  has  the  antennae  10-joiuted  and  perfoliated. 
(Westwood  in  '  Trans.  Linn.  Soc.') 

Section  II. — Those  which  have  only  10-jointed  antennae,  and  the 
maxillary  palpi  do  not  taper  to  a  point,  but  are  either  of  equal  thick- 
ness throughout  or  dilated  at  the  extremity.  The  joints  of  the  tarsi 
always  entire. 

They  are  divisible  into  two  principal  genera,  according  to  the  mode 
in  which  the  antenna)  terminate.  The  three  terminal  joints  form  a 
perfoliate  club  in  the  first,  or  Bostrichus,  Geoff. 

Bostrichus  proper  has  the  body  more  or  less  cylindrical ;  the  head 
rounded,  nearly  globular,  aud  capable  of  being  received  into  the 
thorax  as  far  as  the  eyes ;  the  thorax  is  never  less  convex  before,  and 
forms  a  kind  of  hood  The  first  two  joints  of  the  tarsi,  as  well  as 
the  last,  are  elongated.  The  species  are  found  iu  old  wood  and  timber. 

B.  dispar  (Apate  dispar,  Fabr.),  Xyloterus  dispar,  Erichson.  This 
Apple-Bark  Beetle  is  very  common  in  Austria,  but  rare  in  this  country. 
It  is  termed  dispar  because  the  male  is  not  only  about  half  the  size  of^ 
but  differently  formed  from,  the  female,  bearing  more  resemblance  to 
Anisoplia  liorticola  than  to  the  bark-beetles  generally.    The  head  and 
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thorax  are  black ;  the  extremity  of  the  palpi  and  antennae  reddish  ; 
the  wing-cases  long,  blackish,  and  somewhat  hairy ;  the  feet  dilated, 
and  of  a  reddish-yellow ;  the  thighs  black.  The  female  somewhat 
resembles  the  Long-Haired  Bark-Beetle,  (B.  villosus),  but  the  wing- 
cases  are  not  deeply  furrowed,  and  the  spots  not  so  deep  as  they  are 
in  that  species.  The  male  (as  we  have  previously  observed)  is  smaller 
than  the  female,  and  it  has  chestnut-brown  wing-cases  and  reddish 
thighs.  These  insects  restrict  their  attacks  almost  entirely  to  the 
apple-tree.  They  make  no  distinction  between  the  age  or  healthy 
state  of  the  tree,  whether  it  is  young  or  old,  or  whether  it  may  shoot 
out  much  or  little ;  all  that  they  require  is  that  it  should  not  be  of  a 
less  thickness  than  about  half  an  inch  in  diameter.  Having  found  a 
suitable  place,  the  female  bores  a  completely  round  but  somewhat 
oblique  hole,  penetrating  nearly  to  the  centre  of  the  tree ;  she  first 
goes  upwards  to  the  side,  and  then  downwards.  Upon  coming  near 
the  bark,  sho  turns  back,  and  goes  to  the  other  side  or  downwards, 
forming  a  new  path.  These  paths,  leading  upwards  and  downwards, 
Beldom  exceed  one  inch  and  a  half  in  length.  The  minute  particles 
of  wood,  or  wormmeal,  which  are  ejected,  indicate  the  presence  of 
the  insect.  In  the  case  of  the  Pine-Beetle  (B.  typographic  and  B. 
piniperda),  it  is  stated  by  Bechstein  to  be  ejected  by  the  larvaj,  but  in 
this  case  it  is  thrown  out  by  the  beetle  itself. 

B.  typographic-US,  the  Typographer  Bark-Beetle,  is  perhaps  the  most 
destructive  of  the  whole  class.  It  particularly  attacks  the  silver-firs 
(Picea  peclinata)  ;  but  when  that  tree  is  not  abundant,  it  will  attach 
itself  to  other  species  of  pines  and  firs.  The  perfect  beetle  is  from 
two  to  two  and  a  half  lines  long,  and  from  one  line  to  one  line  and  a 
quarter  broad,  and  hairy.  As  long  as  it  remains  under  the  bark,  it  is 
of  rusty  yellow  ;  but  on  exposure  to  the  air,  changes  to  a  brownish- 
black  colour. 

The  injury  this  insect  does  is  chiefly  effected  by  the  larvae,  which 
destroy  the  sap-wood;  and  thus,  if  they  are  numerous,  can  kill  a 
healthy  fir  in  the  course  of  a  few  weeks. 

B.  orthographus,  Duftsch.,  the  Spruoe-Fir  Bark-Beetle ;  B.  laricis, 
Fabr.,  the  Larch-Bark  Beetle ;  B.  Pinastri,  Bochst.,  Red  Bark-Beetle, 
require  no  particular  notice. 

Psoa,  Fabr.,  has  the  body  narrower  than  Bostrichus,  and  the 
thorax  flat. 

Cis,  Latr.,  has  the  body  oval,  depressed,  or  but  little  elevated;  last 
tarsal  joint  much  longer  than  the  others  ;  head  of  the  male3  frequently 
horned.    Many  minute  species  are  found  on  Fungi. 

Nemosoma,  Desmar.,  has  the  body  long,  linear,  and  the  mandibles 
robust  and  exserted.  N.  elongata  is  a  small  and  rare  British  species, 
sometimes  found  under  the  bark  of  old  palings. 

The  second  genus  is  distinguished  from  the  first  by  having  the  club 
or  tenth  joint  of  the  antenna)  solid  and  button-shaped  ;  the  body  is 
elongated,  with  the  front  of  the  head  narrowed  into  an  obtuse  snout 
or  muzzle ;  the  palpi  are  very  small,  and,  as  well  as  the  mandibles, 
not  prominent. 

This  genus  is  termed  Monotonia. 

Monotonia  proper,  Herbst,  has  the  head  as  large  as  the  thorax,  and 
separated  from  it  by  a  narrower  part. 

Cerylon,  Latr.,  has  the  front  of  the  head  produced  into  an  obtuse 
triangle,  the  first  joint  of  the  antennae  much  longer  than  the  second  ; 
the  body  nearly  oval  or  parallelopiped,  and  the  elytra  not  truncate 
behind. 

The  genera  Synchita,  Helw.,  Bhyzophagus,  Herbst,  &c,  are  included 
in  Monotonia,  but  are  not  deserving  of  any  especial  remarks. 

Section  III. — The  Xylophagi  of  this  division  have  eleven  distinct 
joints  in  the  antennas ;  the  palpi  filiform,  or  thickened  at  the  tips  in 
some,  or  slender  at  the  tips  in  others ;  the  tarsal  joints  entire.  Those 
in  which  the  club  of  the  antennae  consists  only  of  two  joints  constitute 
the  genus  Lyctus. 

Lyctus  proper,  Fabr.,  has  the  mandibles  and  basal  joints  of  the 
antennae  exposed.  Diodesma,  Megerle,  and  Bitoma,  Herbst,  are 
included  in  the  genus  Lyctus. 

In  some  the  mandibles  are  concealed  or  scarcely  visible.  These  are 
the  genus  Mycetophagus. 

Mycetophagus  proper  has  the  antennae  at  least  as  long  as  the  thorax  ; 
body  oval ;  thorax  transverse ;  and  the  club  of  the  antennae  com- 
mencing at  the  sixth  or  seventh  joint. 

Silvanus  has  the  body  nearly  linear,  of  greater  length  than  breadth, 
and  as  broad  as  the  base  of  the  elytra ;  palpi  nearly  filiform.  S.  den- 
tatus,  a  small  flat  insect,  frequently  found  floating  in  tea  and  coffee, 
being  introduced  with  the  sugar. 

In  others  the  mandibles  are  entirely  exposed  and  large ;  the  body 
often  narrowed  and  depressed.  These  insects  constitute  the  genus 
Trogosita.  Olivier. 

Trogosita  proper  has  the  antennae  shorter  than  the  thorax ;  the 
mandibles  shorter  than  the  head,  and  crossed;  the  labium  almost 
square,  and  not  prolonged  between  the  palpi,  and  the  maxillae  have 
but  a  single  lobe. 

T.  mauritanica,  Linn.,  a  flat  Beetle,  4  lines  long,  of  a  pitch-black 
colour,  found  in  nuts,  bread,  and  the  bark  of  trees  :  its  larva  is  known 
in  Provence  under  the  name  of  Cadelle,  and  is  said  to  commit  great 
devastation  on  grain. 

Prostomis,  Latr.  (Megagnalus,  Meg.),  and  Passandia,  Dalm.,  belong 
to  this  genus. 


The  reader  who  has  carefully  followed  us  over  the  three  sections 
of  the  Xylophagi  will  readily  perceive  that  Latreille  makes  use  of  this 
group  for  the  purpose  of  effecting  a  transition  between  the  Curcilio- 
jitdccand  Cerambycidce,  commencing  with  those  which  have  the  club 
of  the  antennae  solid,  and  proceeding  through  those  families  in  which 
the  club  is  less  compactly  constructed,  as  far  as  the  Trogosita;.  In 
this  single  character  the  transition  is  certainly  obvious  enough  ;  but 
in  other  and  more  important  points,  as  for  instance  in  the  structure 
of  the  imago,  as  well  as  in  that  of  \h&  larva,  it  cannot  be  maintained ; 
and  Westwood  is  probably  right  in  transferring  many  of  the  Xylophagi, 
especially  the  Trogositance,  to  the  Necrophaga. 

XYLO'PHILI  {Wood-Lovers),  a  section  of  Insects  of  the  genus 
Scarabceus  (Linn.),  comprising  two  divisions,  corresponding  with  the 
families  Bynaslidoz  and  Butelidce  of  M'Leay. 

The  Dynastidte  (comprising  the  Qeotrupes  of  Fabricius)  constitute  an 
extensive  series  of  gigantic  insects,  the  males  of  which  are  pre-emi- 
nently distinguished  by  various  singular  protuberances,  horns,  or 
tubercles  arising  from  the  head  and  thorax,  and  often  from  both 
those  parts  (occasionally  giving  the  insect  a  very  peculiar  appearance), 
and  of  which  the  females  are  destitute.  The  clypeus  is  small,  trian- 
gular, pointed  in  front,  or  terminated  by  two  small  obtuse  teeth  ;  the 
labrum  is  a  broad  membranous  plate,  entirely  concealed  by  the 
clypeus;  the  jaws  are  very  robust  and  horny,  and  furnished  with  one 
or  two  obtuse  teeth.  The  maxillae  are  either  terminated  by  a  coria- 
ceous ciliated  lobe,  or  by  an  elongated  corneous  piece,  having  one  or 
several  acute  teeth  on  its  inside ;  the  mentum  is  large,  concealing  the 
labrum,  and  of  an  ovoid  or  triangular  form,  truncated  in  front;  the 
prosternum  is  not  produced  behind  into  a  lobe;  the  tarsal  claws  are 
of  an  equal  size,  and  the  scutellum  is  distinct ;  the  elytra  do  not 
entirely  cover  the  extremity  of  the  abdomen  ;  the  antenna;  are  10- 
jointed,  with  the  club  3-jointed,  the  central  lamellae  not  being  inclosed 
within  the  two  external  ones.  [Dynastes.] 

The  colour  of  these  insects  is  usually  of  a  dark  rich  brown  or  chest- 
nut colour.  They  reside  either  in  rich  vegetable  mould  or  in  the 
putrid  detritus  arising  from  the  decomposition  of  trees. 

Oryctes,  Illiger,  is  a  very  numerous  genus,  having  the  legs  all  nearly 
of  the  same  length,  with  the  four  hind  tibia  thick  and  crooked.  As  a 
type  of  this  genus,  we  may  take  the  common  continental  species, 
0.  nasicornis,  which  is  frequently  found  in  the  larva  state  in  tan-pits. 
The  eggs  are  oblong,  about  the  Bize  of  a  grain  of  hemp-seed,  and  of  a 
yellow  colour ;  the  larva  continues  in  that  state  four  or  five  years, 
and  then  incloses  itself  in  an  oval  and  very  smooth  cocoon ;  the  pupa 
lies  upon  its  back,  and  the  imago  remains  in  its  cell  for  about  a  month 
after  it  has  attained  the  perfect  state.  The  insect  is  about  an  inch  and 
a  half  long,  and  the  male  is  distinguished  by  having  a  curved  horn 
upon  the  head. 

Some  of  the  Dynastidce  acquire  an  immense  size.  The  Scarabams 
Hercules  (Linn.),  an  inhabitant  of  South  America,  is  5  inches  long. 

The  JJynastida  chiefly  occur  in  the  tropical  zone,  there  being  only 
6  or  8  species  found  in  Europe. 

According  to  M'Leay,  the  proportion  of  tropical  to  extra-tropical 
species  may  be  estimated  at  about  eight  to  one. 

The  Butelidce  consist  entirely  of  exotic  and  for  the  most  part 
brilliantly-coloured  insects,  of  a  moderate  size,  having  the  body  of  an 
ovate,  subconvex,  or  depressed  form,  and  shorter  and  more  rounded 
than  in  the  previous  family,  from  which  they  also  differ  in  the  abseuce 
of  the  peculiar  horns  or  prominences  which  are  present  on  the  heads 
of  the  male  Dynastidce.  The  antennae  are  10-jointed,  the  club  3-jointed ; 
the  labrum  is  exserted  with  the  anterior  margin  coriaceous ;  the  man- 
dibles are  short  and  horny,  and  more  or  less  exserted  with  a  notch  on 
the  outer  margin  near  the  tip  ;  the  maxillae  are  also  horny  and  trun- 
cated, and  with  four  or  six  strong  teeth  at  the  tip,  with  the  inside 
sometimes  membranous ;  the  labrum  is  concealed  by  the  mentum ; 
the  elytra  do  not  conceal  the  extremity  of  the  abdomen  ;  the  thorax 
is  transverse-quadrate ;  the  scutellum  large  and  distinct ;  the  meso- 
sternum  is  anteriorly  produced  between  the  base  of  the  middle  legs; 
the  legs  are  robust,  with  the  posterior  femora  sometimes  greatly 
thickened ;  the  claws  of  the  tarsi  are  generally  unequal  in  size,  and 
occasionally  divided ;  the  clypeus  commonly  exhibits  a  transverse 
section,  dividing  as  it  were  into  two  parts  before  the  eyes.  (Westwood.) 
The  head  and  thorax  are  identical  in  both  sexes. 

With  a  few  exceptions,  the  Butelidce  are  confined  to  the  equatorial 
regions  of  America. 

Hexodon,  Oliv.,  composed  of  two  African  species,  Cyclocephala,  Latr. 
(Ckalepas,  M'Leay),  Rutela,  Latr.,  Pelidnota,  M'Leay  (Ophognathut, 
King),  Macraspis,  M'Leay,  Chasmodia,  M'Leay,  Ometis,  Latr.,  &c, 
belong  to  this  family. 

Two  of  the  most  remarkable  species  are  the  Chrysophora  chryso- 
Mora  [Chrysophoba],  and  the  Scarabceus  Macropus,  which  was 
depicted  long  since  by  Fraucillon  under  the  name  of  the  Kangaroo- 
Beetle. 

XYLOPHYLLA,  a  genus  of  Plants  belonging  to  the  natural  order 
Euphorbiacem.  The  species  of  this  genus  are  shrubs,  with  a  hard  and 
rigid  foliage.  They  are  natives  of  the  West  Indies,  where  they  are 
known  by  the  name  of  Sea-Side  Laurels  and  Love-Flowers. 

XYLO'PIA,  a  genus  of  Plants  belonging  to  the  natural  order  Ano- 
nacece.  It  has  a  3-5-lobed  calyx,  with  ovate  coriaceous  acutish  seg- 
ments; 6  petals,  of  which  the  3  outer  ones  are  largest;  numerous 
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stamens  inserted  into  a  globoso  receptacle;  from  2  to  15  carpels  on 
short  stipes,  flattened,  1-celled,  1-2-seeded,  sometimes  dehiscent,  somo- 
timos  baccate ;  the  seeds  obovato,  shining,  furniHhed  with  an  aril. 
About  twelvo  species  of  this  genus  have  been  described,  all  of  th'-m 
natives  of  South  America.  They  are  treos  or  shrubs,  with  oblong  or 
lanceolate  leaveB,  and  axillary,  bracteato,  1-  or  many-flowered  peduncles. 
The  wood  of  all  is  bittor,  houce  they  are  called  Bitter- Woods. 

X.  frutescena,  Shrubby  Bitter- Wood,  is  a  nativo  of  Brazil  and  Guyana. 
The  leaves  and  wood  are  aromatic.  Tho  seeds  also  contain  an  acid 
aromatic  oil,  and  are  usod  in  Guyana  by  the  negroes  as  a  substitute  for 
popper. 

X.  glabra  is  a  native  of  the  islands  of  Barbadoes  and  Jamaica.  The 
wood,  bark,  and  berries  havo  an  aromatic  bitter  taste  resembling  that 
of  the  orange  seed.  Pigeons  feed  on  the  berries,  and  the  flesh  of  these 
birds  is  improved  in  flavour  during  tho  season  they  eat  this  fruit. 
When  fresh  gathered  from  tho  treo  the  berries  have  an  agreeable 
flavour,  and  may  be  eaten  with  impunity.  The  wood  readily  com- 
municatos  its  bitter  flavour.  Sugar  sent  to  this  country  in  hogsheads 
made  of  it  could  not  be  sold  on  account  of  the  bitter  flavour  it  had 
acquired.  Articles  of  furniture  made  of  it  are  proof  against  the 
attacks  of  insects.  Persons  who  work  the  wood  complain  of  the 
bitter  taste  which  it  produces  in  their  mouths  from  the  dust. 

X  sericea  is  a  native  of  Brazil.  It  is  called  in  Brazil  PiCo  d. 
Embeira  and  Pinda'iba,  The  bark  is  fibrous  and  tough,  and  is  used 
for  making  cordage  and  cables.  Tho  fruit  is  highly  aromatic,  with  tho 
flavour  of  pepper,  for  which  it  might  bo  advantageously  substituted. 
Most  of  the  other  species  possess  the  tcughnoss  of  the  bark  and  the 
aromatic  properties  of  tho  fruit. 

XYLOTOMA.  [Leptides.] 

XYPHOSOMA.  [Boidje.] 

XYRICHTHYS,  a  genus  of  Fishes  allied  to  tho  Labrus,  or  Wraose, 
which  the  species  resemble  in  general  form,  but  are  much  compressed 
and  have  the  head  suddenly  truncate  in  front.  Their  bodies  are  covered 
by  large  scales,  but  their  heads  are  usually  naked.  A  Bpecies  which  is 
esteemed  as  an  article  of  food  inhabits  the  Mediterranean. 

XYRIDA'CE^E,  Xyrids,  a  natural  order  of  Endogenous  Plants. 
The  species  are  herbaceous  plants  with  fibrous  roots.  The  leaves  are 
radical,  sword-shaped,  scarious,  dilated  and  equitant  at  the  base.  The 
flowers  are  arranged  in  terminal  naked  imbricated  heads ;  the  calyx 
is  glumaceous,  3-leaved;  the  corolla  petaloid,  coloured,  with  3  petals; 
the  stamens  6 ;  3  fertile,  inserted  upon  the  claws  of  the  petals ; 
3  sterile,  alternate  with  the  petals ;  the  anthers  2-celled,  and  turned 
outwards ;  the  ovary  single,  the  style  bifid ;  the  stigmas  multifid  or 
undivided ;  the  capsule  1-celled,  3-valved,  many-seeded,  with  parietal 
placenta? ;  the  seed  with  the  embryo  on  the  outside  of  the  albumen, 
and  at  the  end  most  remote  from  the  hilum. 

As  at  present  constituted  this  order  comprises  only  the  genera  Xyris 
and  Abolboda.  The  species  of  these  genera  are  found  generally  iu  the 
hotter  parts  of  the  world,  chiefly  in  the  tropics  of  America,  Asia,  and 
Africa.    Some  of  the  species  of  Xyris  are  found  in  the  southern  states 
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of  North  America.  X  Indica  it  said  by  Agardh  to  bo  usod  aa  a  remedy 
in  itch  and  leprosy. 


a  e  d  e 

Xyris  opcrcttlata. 

a,  an  entire  plant ;  b,  heads  of  flowers  ;  c,  flower  separated ;  d,  fruit ;  c,  the 
lower  part  of  the  pericarp. 

XYRIDALES.  [Endogens.] 


Y 

VAK.  [Bovid^b.] 

YAM.  [Dioscorea.] 
YAPOCK.  [Marsupiata.] 
YARR.  [Speiiqula.] 
YARROW.  [Achillea.] 

YEAST,  a  substance  found  on  the  surface  of  fermenting  liquids, 
and  when  removed  capable  of  producing  fermentation  in  other  liquids 
susceptible  of  this  action.  On  placing  Yeast  under  the  microscope 
it  presents  a  number  of  cells  immersed  in  a  mass  of  amorphous  matter. 
The  cells  are  sometimes  single,  and  at  other  times  several  are  united 
together  in  a  kind  of  chain.  These  cells  are  supposed  to  partake  of 
a  fungoid  character,  and  they  have  been  called  the  Yeast-Fungus,  or 
Ferment-Cells.  A  genus  and  species  have  been  constituted  for  the 
reception  of  this  organism,  under  the  name  of  Saccharomyces 
Cerevisia. 

_  This  plant  has  been  supposed  to  be  the  active  cause  of  fermenta- 
tion, and  the  carbonic  acid  given  off  during  that  process  has 
been  regarded  as  the  result  of  the  growth  of  the  plant.  This 
Beems  to  be  a  misinterpretation  of  the  phenomena,  as  the  plant  is 
probably  the  result  of  the  carbonic  acid  given  off  during  the  process 
of  fermentation  rather  than  its  cause.  Schleiden  supposes  that  these 
ferment-cells  originate  in  liquids,  independently  of  other  cells,  and  are 
truly  instances  of  the  formation  of  cells  in  a  free  fluid.  He  observes 
however  that  they  have  no  power  of  reproducing  other  cells.  The 
whole  subject  of  the  nature  of  these  cells,  their  mode  of  production, 
and  the  history  of  their  development,  as  well  as  the  phenomena  of 
fermentation  in  general,  require  further  elucidation. 

(Schleiden,  Principles  of  Scientific  Botany;  Micrographic  Dictionary, 
articles  'Fermentation,'  'Torula,'  'Yeast.') 

YELLOWHAMMER,  tho  common  name  for  the  Emberiza  citri- 
neUa,  Linn. 

Pennant  quotes  the    Bruant '  of  Belon  ('  L'Histoire  de  la  Nature 


des  Oyseaux,'  p.  366)  as  this  species,  and  the  description  seems  to 
warrant  the  quotation.    Belon  considers  the  bird  to  be  the  "KvBos  of 


Yellowhanv!  cr  {Emberiza  citrinella). 
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YELLOW-WORT. 
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Aristotle  ('Hist.  Anim.,'  ix.  1),  and  remarks  that  the  Greeks  of  his 
time  did  not  call  it  by  the  ancient  appellation  in  their  tongue,  but  by 
the  Latin  name  Florut,  "  car  ils  ont  este"  dominez  par  les  Latins,  dont 
ils  ont  retenu  telle  diction."  It  is  the  Bruant  of  the  French  generally ; 
Serramolle  and  Zivolo  di  Testa  Gialla  of  the  Italians ;  and,  according 
to  the  '  Portraits  d'Oyseaux,'  Hortolauo,  Cia,  Megliarina,  Verzerot, 
Paierizo,  and  Spaiarda  of  the  same  people.  It  appears  to  be  the 
Qroning  and  Golspink  of  the  Swedes ;  Goldammer,  Ammering,  ;md 
Goldammering  of  the  Germans;  Gecl-Gerst  of  the  Netherlanders ; 
Yoit,  Yellow-Yoldrin,  Yellow-Yowley,  and  Yellow- Yeldrock  of  tho 
Euglish  :  and  Llinos  Felen  of  the  Welsh. 

These  birds  are  caught  and  fatted  for  the  table  with  the  Ortolan  in 
Italy,  whence  probably  one  of  tho  Italian  names  above  noticed. 

YELLOW-WORT.  [Chlora.] 

YENITE.  [Iron.] 

YEW.  [Taxus.] 

YTTRIA.  [Yttrium.] 

YTTRIUM,  a  peculiar  metal  discovered  in  the  state  of  oxide,  or 
earth,  and  named  Yttria ;  it  was  found  by  Gadolin  in  1794  in  a 
mineral  from  Ytterby  in  Roslagen,  Sweden ;  this  was  at  first  called 
Ytlerbite,  and  afterwards  Oadolinite,  by  which  name  it  is  now  generally 
known. 

Tho  minerals  which  contain  Yttrium,  or  rather  its  oxide,  Yttria,  are 
as  follows  : — 

Gadolinite  occurs  crystalline  and  massive.  Primary  form  an  oblique 
rhombic  priam.  Cleavage  imperfect,  so  that  its  direction  has  not*been 
ascertained.  Fracture  flat,  couchoidal,  sometimes  splintery.  Hard- 
ness 65  to  7'0.  Colour  greenish-black,  very  dark.  Streak  greenish- 
gray.  Lustre  vitreous,  inclining  to  resinous.  Opaque,  translucent  on 
the  edges.    Specific  gravity  4 '238. 

The  massive  variety  is  amorphous,  structure  compact.  Before  the 
blow-pipe  it  decrepitates  if  not  cautiously  heated,  and  does  not  melt 
except  in  small  splinters.  If  heated  with  precaution  on  charcoal  it 
incandesces  at  once,  and  its  colour  becomes  paler.  In  nitric  acid  it 
loses  its  colour,  and  gelatinises. 

Gadolinite  is  found  at  Ytterby  near  Stockholm,  and  at  other  places 
in  Sweden,  and  also  in  Greenland. 

This  mineral  has  been  repeatedly  analysed,  and  with  somewhat 
varying  results :  thus,  it  was  examined  by  Ekeberg,  Klaproth,  aud 
Vauquelin,  without  the  detection  of  oxide  of  cerium,  which  was  found 
by  Berzelius,  who  gives  the  following  as  the  composition  of  the 
mineral  from  Broddbo  : — 

Silica  24-16 

Yttria  45-93 

Oxide  of  Cerium  16-90 

Oxide  of  Iron  11-34 

Moisture  0-60 

In  a  specimen  from  Karafvet,  Berzelius  found  2  per  cent,  of 
glucina,  and  rather  more  than  3  per  cent,  of  lime.  Other  analysts 
have  obtained  a  much  larger  portion  of  glucina.  Scheerer  has  more 
lately  detected  4  75  per  cent,  of  oxide  of  lanthanum  in  the  Gadolinite 
from  Hitteron. 

TanJeelite,  Phosphate  of  Yttria,  occurs  crystallised  and  massive. 
Primary  form  a  square  prism.  Cleavage  parallel  to  the  lateral  faces 
of  the  primary  crystal.  Fracture  uneven,  splintery.  Hardness  4  5  to 
5.  Colour  yellowish-brown.  Streak  pale  brown.  Lustre  resinous. 
Opaque.  Translucent,  in  thin  splinters.  Specific  gravity  4 '557. 
Acids  do  not  act  upon  this  mineral.  Before  the  blow-pipe  infusible 
per  se  on  charcoal.  With  borax  dissolves  slowly  into  a  colourless 
glass.  It  yields  no  water  when  heated.  It  is  found  in  Norway.  It 
contains  phosphoric  acid,  Yttrii,  and  di-phosphate  of  iron. 

Yttro-cerile. — It  occurs  crystallised  and  massive.  Primary  form  the 
cube.  Fracture  uneven.  Hardness — scratches  fluor-spar,  and  is 
scratched  by  quartz.  Colour  violet-blue,  grayish-blue,  grayish-red, 
and  grayish-white.    Opaque.    Specific  gravity  3'447. 

Massive  Varieties. — Structure  granular,  compact.  Before  the  blow- 
pipe infusible,  but  loses  its  colour  and  becomes  white.  Acted  upon 
by  acids,  and  the  solution  gives  a  precipitate  soluble  in  carbonate  of 
ammonia.  Found  at  Finbo  and  Broddbo  in  Sweden.  It  contains 
fluoric  acid,  yttria,  oxide  of  cerium,  and  lime. 

Columbate  of  Yttria.  [Fergusonite.] 

Titaniate  of  Yttria.  [Polymignite.] 

Yttro-columbite  ;  Yttro-tantalite  ;  Yellow  Yttro-columbite. — It  presents 
no  trace  of  crystallisation.  It  is  found  between  felspar  in  the  state 
of  lamellae,  sometimes  in  grains  not  exceeding  the  size  of  a  pepper- 
corn. The  longitudinal  fracture  of  the  lamellae  is  foliated,  the  cross- 
fracture  fine-grained.  Lustre  resinous  on  the  surface,  vitreous  in  the 
fracture.  Colour  yellowish-brown,  accidentally  with  green  spots  or 
stripes.  Streak  white.  Opaque.  Scratches  glass  with  difficulty,  but 
is  very  distinctly  scratched  by  it.    Specific  gravity  5-882. 

Dark  Yttro-columbite  occurs  with  the  preceding,  commonly  in  thin 
laminae,  seldom  in  grains.  Fracture  conchoidal  in  one  direction,  fine- 
grained in  another.  Lustre  intermediate  between  vitreous  and  resinous. 
Colour  brownish-black.  Streak  white.  Very  small  fragments  are 
translucent,  almost  colourless,  sometimes  a  little  yellowish.  Hardness 
equal  to  that  of  the  preceding. 

Black  Yttro-columbite : — Indistinct  traces  of  crystallisation.  Fracture 


lamellar  in  one  direction,  coarse  granular  in  another.  Disseminated, 
seldom  the  Bize  of  a  hazel-nut.  Lustre  imperfect  metallic.  Opaque. 
Colour  black.  Streak  gray.  Brittle.  Scratches  glass.  Specific  gravity 
5'395.    (Haidinger,  'Mineralogy,'  vol.  iii.,  p.  173.) 


Analysis  of  the  above  by  Berzelius  : — 


a    Yellow,  b 

Brown. 

Black. 

Columbic  Acid  . 

.  60-124 

59-50 

51-815 

5700 

Tungstic  Acid 

.  1-044 

1-25 

2-592 

8-25 

Yttria 

29-780 

29-90 

38-515 

20-25 

Lime  . 

.  0-500 

329 

3-260 

6-25 

Oxide  of  Uranium 

.  6-622 

3-23 

1111 

0-50 

Oxide  of  Iron 

.  1-155 

272 

0-555 

3-50 

99-225 

99-89 

97-848 

9575 

Before  tho  blow-pipe  they  are  all  infusible  per  se,  but  decrepitate 
and  acquire  a  lighter  colour.    They  are  not  acted  upon  by  acids. 

The  above  minerals  all  occur  at  Ytterby,  and  in  the  neighbourhood 
of  Fahlun  in  Sweden.  [Pyrociilore.] 

YTTRO-CERITE.  [Yttrium.] 

YTTRO-COLUMBITE.  [Yttrium.] 

YTTRO-ILMENITE.  [Uranium.] 

YTTRO-TANTALITE.  [Yttrium.] 

YUCCA,  a  genus  of  Plants  belonging  to  the  section  Asparagcw,  of 
the  natural  order  Liliacece.  The  corolla  is  inferior,  bell-shaped,  its 
segments  without  nectaries ;  stamens  club-shaped ;  style  none  ;  berry 
hexagonal,  of  six  cells;  seeds  numerous,  flat. 

Y.  gloriosa,  Common  Adam's-Needle,  is  a  caulescent  plaut,  with 
lanceolate  straight  furrowed  leaves,  their  edges  smooth  and  entire. 
This  handsome  plant  is  a  native  of  Peru  and  North  America.  It 
grows  on  the  shores  of  Carolina,  where  it  blossoms  in  July  and  August, 
its  panicle  of  elegant  flowers  attainiug  a  height  of  10  or  12  feet.  In 
British  gardens  the  stem  of  this  plant  does  not  attain  a  height  of 
more  than  2  or  3  feet. 

Y.  aloifolia,  Aloe-Leaved  Adam's-Needle,  has  linear-lanceolate  even 
straight  leaves,  with  the  edges  bordered  by  fine  callous  notches.  This 
plant  is  a  native  of  North  and  South  America. 

Y.  draconis,  Drooping-Leaved  Adam's-Needle,  and  Y.  fdamentosa, 
Thready  Adam's-Needle,  are  cultivated  in  this  country.  The  latter 
grows  in  the  open  air,  and  blossoms  in  the  autumn.  Its  flowers  are 
panicled  and  pendulous,  and  of  a  cream-colour.  The  leaves  have  their 
edges  beset  with  long  recurved  threads. 

YUNX,  a  genus  of  Birds.  The  bill  is  short,  straight,  depressedly 
conical.     Nostrils  basal,  naked,  partly  closed  by  a  membrane. 


Wryneck  ( Tunx  torquilla). 
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ZAMIA. 


ZAPORNIA. 
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Tongue  long,  vermiform,  with  a  horny  point.  Wings  modurato, 
second  quill  longest.  Tail-feathers  floxible.  Feet  with  two  ante- 
rior toes  joined  together  at  their  origin,  and  two  behind  uncon- 
nected. 

Yunx  torquilla.  This  is  the  "Ivyt  of  the  Greeks.  Aristotle  has 
well  described  the  bird,  its  long  tongue,  its  power  of  protruding  and 
retracting  it,  and  the  writhing  snakc-liko  motion  which  it  can  impart 
to  its  neck  without  moving  the  rest  of  the  body.  ('  Hist.  Anim.,' 
ii.  12.)  It  has  been  made  familiar  to  most  of  our  literary  readers  by 
the  adjuration  in  the  second  Idyll  of  Theocritus  ('  Pharinaceutria '). 
It  is  also  the  lynx  of  the  Romans.  (Pliny,  xl.  47.)  Yunx  is  the  form 
used  by  Linnaeus  and  zoologists  generally,  but  it  ought  to  be  Iiinx,  or 
lynx.  The  Wryneck  is  the  Torcol  of  the  French,  and  also  the  Tercou, 
Torcou,  Turcot,  Tercot,  and  Torcot  of  the  same,  according  to  Belon ; 
Torcicollo,  Collatorto,  Stortacoll,  Capetorto,  Vertilla,  and  Formicula, 
of  the  Italians ;  Gjoktyta  of  the  Swedes ;  Bende-Hals  of  Brunnich ; 
Natterwindl,  Wendhals,  Wendehals,  and  Dre-Hals,  of  the  Germans ; 
Long-Tongue,  Emmot-Hunter,  Snake-Bird,  Cuckoo's-Mate,  Cuckoo- 
Maid,  Cuckoo's-Maid,  and  Cuckoo-Fool  (two  last  Gloucestershire)  of 
the  English;  Gwas  y  Gog  and  Gwddfdro  of  the  Welsh;  Arizui  of 
the  Japanese. 

The  male  has  the  ground-colour  of  the  plumage  of  the  upper  parts 
rusty  ash-colour,  irregularly  spotted  and  speckled  with  brown  and 
black  ;  a  large  brown  streak  extends  from  the  occiput  to  between  the 
scapulars ;  on  the  external  barbs  of  the  wing-feathers  rusty  squared 
spots ;  tail-feathers  bounded  with  black  zig-zags ;  throat  and  front  of 
the  neck  pale  rusty,  with  small  transverse  black  lines ;  bill  and  feet 
olive-brown :  irides  hazel  or  yellow-brown.  Total  length  7  inches. 
It  is  found  in  Denmark,  Sweden  (May),  Germany,  Holland  (where  it 
is  rare),  France,  Spain,  and  Italy  (summer) ;  England,  and  Wales, 


Scotland  (rare  in  the  last  and  in  the  north  of  the  first— summer) ; 
Kamtschatka  (Vieillot),  Japan,  Himalaya  Mountains.  Winter  resi- 
dences, North  Africa  and  warm  parts  of  Western  Asia. 

When  the  Cuckoo  is  heard,  tho  Wryneck  may  bo  looked  for ;  and 
from  their  advent  and  departure  at  about  the  same  time,  some  of  tho 
English  names  and  one  of  the  Wel«h  appellations,  Gwas  y  Gog,  mu:-t 
have  originated,  for  in  other  respects  there  is  no  relationship  or  simi- 
larity between  the  birds. 

Caterpillars  and  a  variety  of  insects  form  tho  food  of  the  Wryneck, 
and  it  is  a  great  devourer  of  ants  and  their  eggs.  Elderberries  have 
been  mentioned  as  being  a  part  of  its  diet. 

Colonel  Montagu  says  that  the  Wryneck  makes  a  noise  very  like 
the  smaller  species  of  Hawks,  frequently  repeating  it  in  spring.  Mr. 
Yarrell  describes  the  note  as  a  sharp  sound,  repeated  several  times, 
and  not  unlike  the  whistle  of  a  kestrel. 

In  captivity  the  Wryneck  is  a  favourite,  and  the  bird  soon  becomes 
reconciled  to  the  half-reclaimed  state  in  which  English  and  French 
boys  are  fond  of  keeping  it,  taking  it  out  to  the  woods  with  a  long 
string  tied  to  its  leg,  and  suffering  it  to  ascend  trees  and  forage  for 
food  generally,  within  the  length  of  its  tether,  and  letting  it  climb 
at  intervals  about  their  dress. 

In  the  '  Portraits  d'Oyseaux  the  following  quatrain  is  printed  under 
the  cut  of  this  species  : — 

"  Le  Tercot  est  au  pic  verd  rcsscmblant, 
De  natural  ct  non  de  corpulence, 
8a  langue  longuc  hora  de  trois  doigts  il  lance, 
Ayant  en  ce  du  serpent  lc  semblant." 

The  two  last  lines  are  very  nearly  a  translation  from  Aristotle. 


7A'MIA,  a  genus  of  Plants  belonging  to  the  natural  order  Cycadacece. 

The  species  of  this  genus  are  trees  with  a  single  cylindrical  trunk, 
increasing  by  the  development  of  a  single  terminal  bud,  and  covered  by 
the  scaly  bases  of  the  leaves ;  the  wood  consists  of  concentric  circles, 
the  cellular  zones  between  which  are  exceedingly  loose,  the  ligneous 
tissue  having  the  tubes  marked  by  circular  discs ;  the  leaves  are  pin- 
nated, not  articulated,  and  have  a  gyrate  vernation.  The  flowers  are 
dioecious ;  the  male  flowers  are  arranged  in  tessellated  catkins  with 
abrupt  scales,  the  anthers  oval,  sessile  at  the  under  side  of  each  scale. 
The  female  flowers  are  in  tessellated  catkins,  the  scales  peltate,  drupes 
two  at  the  under  side  of  each  scale.  The  species  are  found  in  the 
tropics  of  America  and  Asia,  and  also  at  the  Cape  of  Good  Hope  and 
in  Australia. 

Z.  spiralis  has  numerous  leaflets,  linear,  very  smooth,  somewhat 
curved,  with  a  few  spinous  teeth  at  the  extremity  ;  the  catkins  smooth, 
with  pointed  scales  in  the  female,  and  wedge-shaped  ones  in  the  male 
flowers.  This  plant  is  a  native  of  New  South  Wales.  The  cone  is 
about  half  the  size  of  a  man's  head,  and  composed  of  nuts  about  the 
size  of  a  chestnut.  These  nuts  are  eaten  by  the  natives  of  Austi-alia, 
but  on  being  tried  by  English  settlers  produced  sickness.  Their  flavour 
is  not  unlike  that  of  chestnuts. 

Z.  cycadis,  Bread-Tree  Zamia,  has  lanceolate  spinous  smooth  entire 
leaflets  tapering  at  the  base ;  the  scales  of  the  catkins  abrupt,  obtuse, 
pointless.  It  is  a  native  of  the  south-eastern  parts  of  southern  Africa. 
The  stem  is  thick  and  scaly,  and  attains  a  height  of  six  or  seven  feet. 
Thunberg  states  that  when  the  stems  become  old  they  are  broken 
through  by  the  Kaffres  and  Hottentots,  who  collect  the  pith  and  tie 
it  up  in  the  skin  of  a  sheep  or  calf  which  has  been  previously  well 
rubbed  with  grease.  It  is  then  buried  in  the  ground,  and  after 
remaining  there  till  it  becomes  putrefied,  it  is  taken  up  and  bruised 
between  two  stones,  and  then  formed  into  little  cakes  about  an  inch 
in  thickness.  These  are  baked  in  wood-ashes,  and  are  esteemed  by 
those  who  prepare  them  as  a  great  luxury,  though  they  are  not  at  all 
palatable  to  a  European  taste. 

About  seventeen  species  of  the  old  genus  Zamia  have  been  described. 
Eight  of  these  are  now  placed  in'the  genus  or  sub-genus  Arthrozamia, 
which  is  characterised  by  having  the  leaflets  articulated  with  the 
rachis  of  the  frond-like  midrib ;  there  is  also  a  preparation  in  the 
rudimentary  stamen  to  form  a  2-celled  anther,  while  in  Zamia  the 
leaflets  are  confluent,  and  the  pollen  is  not  disposed  in  2-lobed  masses. 
A  fine  collection  of  these  plants  exists  in  the  Royal  Gardens  at  Kew, 
and  another  has  been  made  by  Mr.  Yates  at  Lauderdale  House, 
Highgate. 

_  The  genus  Zamia  has  many  representatives  in  a  fossil  state.  Of  the 
sixteen  species  that  have  been  discovered,  twelve  resemble  so  nearly 
the  recent  species  that  they  have  received  the  same  designation.  The 
remaining  four  differ  in  the  exsertion  and  venation  of  their  leaves,  and 
hence  they  are  placed  under  the  fossil  genus  Zamites.  The  principal 
forms  of  these  genera  have  been  found  in  the  lias  and  oolitic  formations. 
Two  fossil  stems  nearly  resembling  those  of  Zamia  were  found  by  Dr. 
Buckland  in  Portland  stone.  These  are  made  by  Brongniart  to  con- 
stitute the  genus  Manlellia,  a  name  given  in  honour  of  Dr.  Gideon 
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Mantell.  He  has  also  included  in  the  same  genus  a  stem  found  in 
shelly  limestone  near  Luneville. 

ZAMI'TES,  a  genus  of  Fossil  Cycadeous  Plants  from  the  Oolitic, 
Wealden,  and  Cretaceous  formations  (Presl.),  synonymous  with 
Mantellia  of  Brongniart. 
ZANCLOSTOMUS.  [Cuculim;.] 

ZANNICHELLIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Naiadacece,  named  after  John  Jerome  Zaunichelli,  a  botanist.  The 
flowers  in  this  genus  are  monoecious.  The  male  flowers  have  neither 
calyx  nor  corolla,  with  a  single  elongated  filament  surmounted  by  an 
oblong  anther ;  the  female  flowers  have  a  calyx  consisting  of  a  single 
leaf,  no  corolla,  the  germens  four  or  more,  the  stigmas  peltate,  and 
the  capsules  sessile. 

There  is  but  one  species  of  this  genus,  Z.  palustris,  the  Marsh 
Horned-Pondweed.  It  is  a  native  of  ponds,  ditches,  and  rivulets  in 
most  parts  of  Europe. 

ZANO'NIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Cucurbitacece,  named  after  James  Zanoni.  The  only  speoies  belonging 
to  this  genus  is  Z.  Indica,  the  Climbing  Indian  Cucumber.  The  fruit 
is  described  by  Rheede  as  obscurely  triangular,  and  having  the  flavour 
of  the  cucumber. 
ZANTHOMIZA.  [Xanthouyza.] 
ZANTH0RNU8.  [Stubnid.e.] 

ZAPORNIA,  Leach,  a  genus  of  Birds  belonging  to  the  family 
Rallidce.  The  beak  is  slender,  shorter  than  the  head,  acuminated, 
compressed,  acute ;  upper  mandible  gradually  incurved ;  nostrils 
linear,  lateral,  placed  at  the  base  of  the  beak.  Legs  long,  slender, 
cleft,  with  three  toes  in  front;  the  hinder  toe  elevated  from  the 
ground  at  its  base ;  the  tibiae  half  naked.  (Gould.) 

Z.  porzana,  the  Spotted  Crake.  This  is  the  Petit  Rale  d'Eau, 
Caouchouan,  and  Marouette  of  the  French ;  Porcellana,  Porzana, 
Grugnetto,  Porciglione,  and  Gallinella,  of  the  Italians ;  Punktiertes 
Rohrhuhu  and  Kleines  Gesprenkeltes  Wasserhuhn,  of  the  Germans ; 
Speckled  Water-Hen  and  Skitty,  of  the  English ;  and  Dwfriar 
Fan  nog  of  the  Welsh. 

Adult  and  Old  Male.— Forehead,  eyebrows,  and  throat  leaden-gray; 
sides  of  the  head  ash  marked  with  black;  upper  parts  olive-brown, 
but  all  the  feathers  black  in  the  centre  and  variegated  with  small 
spots  and  stripes  of  pure  white ;  breast  and  lower  parts  olive,  shaded 
with  ash  and  marked  with  white  spots — these  spots  are  rounded  on 
the  breast,  but  disposed  on  the  sides  in  transverse  bands  ;  middle 
tail-feathers  bordered  with  white ;  lower  tail-coverts  pure  white ;  bill 
greenish-yellow,  red  at  the  base;  feet  greenish -y ello w ;  iris  brown. 
Length  about  9  inches. 

Adult  Female. — Ash-colour  of  the  throat  and  neck  less  extensive ; 
sides  of  the  head  with  brown  spots ;  base  of  the  bill  with  rather 
less  red. 

It  is  found  in  Sweden  (summer  visitor,  rare) ;  Southern  Russia  ; 
north  of  Germany  and  Holland  (rare) ;  France,  Provence,  and  to  the 
Mediterranean  (more  common).  It  is  of  most  frequent  occurrence  in 
the  south  and  east  of  Europe ;  it  has  been  seen  at  Smyrna  in  the 
winter,  and  is  stated  to  extend  to  India.    It  is  a  summer  visitor  in 
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England,  Scotland,  and  Wales,  but  is  not  common ;  and  is  occasionally 
found  in  Ireland  in  the  summer. 

Although  the  Spotted  Crake  is  not  common  iu  these  islands,  there 
is  no  doubt  that  it  breeds  hero,  the  eggs  and  young  having  been  found 
in  the  Norfolk  marshes  and  in  other  localities.  Mr.  Selby,  accom- 
panied by  a  shrewd  dog  that  was  up  to  their  tricks,  sometimes  flushed 
as  many  as  six  in  the  large  Northumbrian  morass  in  his  neighbour- 
hood, just  before  their  autumnal  migration,  and  the  majority  were 
young  birds  of  the  year. 

The  fine  flavour  of  this  bird  is  well  known  and  appreciated  in 
France.  Few,  if  any,  of  the  aquatic,  or  indeed  of  any  tribe,  can 
match  it  in  autumn  as  a  rich  morsid  for  the  table,  especially  if  it  bo 
young.  Colonel  Hawker,  speaking  of  tho  Common  Water-Rail  and 
this  species,  truly  says,  "  Notwithstanding  these  two  are  seldom 
regarded  by  sportsmen,  yet  there  is  scarcely  a  greater  delicacy  than 
eithor  tho  one  or  the  other."  Both  are  indeed  first-rate,  but  tho 
Spotted  Crake  for  choice. 


Spotted  Crake  (Zapomia  porzana). 

There  are  two  other  European  and  British  Zapornice,  namely,  the 
Little  Crake,  or  Olivaceous  Gallinule  (Zapornia  pusilla),  and  Baillon's 
Crake  (Z.  Baillonii) ;  of  both  these  M.  Temminck  says  that  the 
specimens  found  in  Japan  are  the  same  with  those  killed  in  Europe. 

ZEA,  a  genus  of  Plants  belonging  to  the  natural  order  Oraminacece. 
The  name  is  identical  with  the  Greek  Zeia,  but  the  Greek  plant 
was  a  species  of  Triticum  or  Hordeum,  and  not  at  all  agreeing  with 
the  present  genus,  which  is  entirely  American. 

The  plants  belonging  to  this  genus  are  monoecious.  The  male 
flowers  are  in  distinct  spikes ;  the  calyx  consists  of  a  2-fiowered  blunt 
glume ;  the  corolla  of  a  blunt  glume.  In  the  female  flowers  the  calyx 
is  a  2-valved  glume  ;  also  the  corolla ;  the  style  is  single,  filiform, 
pendulous ;  the  seeds  solitary,  immersed  iu  an  oblong  receptacle. 
There  are  two  species. 

Z.  Mays,  Common  Maize,  or  Indian  Corn,  which  is  known  by  its 
entire  leaves.  It  is  a  native  of  America,  and  is  cultivated  there,  as 
iu  most  countries  of  Southern  Europe.  Like  the  species  of  Triticum, 
those  of  this  genus  present  almost  innumerable  varieties,  from  the 
cultivation  to  which  they  have  been  submitted.  As  an  article  of  food 
the  fruit  is  much  inferior  to  that  of  the  Triticum,  nor  will  it  ripen 
its  fruit  fully  in  high  northern  latitudes. 

Z.  Curagua,  Chili  Maize,  or  Valparaiso  Corn,  is  distinguished  by 
its  serrated  leaves.  It  is  a  smaller  plant  in  all  its  parts  than  the  fore- 
going, and  is  a  native  of  Chili.  A  sort  of  religious  reputation  is 
attached  to  this  plant  on  account  of  the  grains  when  roasted  splitting 
into  the  form  of  a  cross.    [Maize,  in  Arts  and  Sc.  Div.] 

ZEAGONITE,  a  Mineral  identical  with  Phillipsite.  [PniLLirsiTE.] 

ZEBRA.  [Equioe.] 

ZEBU.  [BovnxE.] 

ZEDOARY.  [Curcuma.] 

ZEMNI.  [Murid^s.] 

ZENAIDA.  [Columbia.] 

ZENIK.  [Viverridjs.] 

ZEOLITES,  a  family  of  Minerals,  so  named  because  the  species 


gene-rally  melt  and  intumesce  before  the  blow-pipe,  tho  term  being 
derived  from  the  Greek  to  boil.  They  consist  essentially  of  silica, 
alumina,  and  somo  alkali,  with  more  or  less  water.  The  most  of  them 
gelatinise  iu  acids,  owing  to  tho  separation  of  the  silica  in  a  gelatinous 

state. 

They  occur  filling  cavities  in  rocks,  constituting  narrow  seams,  or 
implanted  ou  the  surface,  and  rarely  iu  imbedded  crystals  ;  and  never 
disseminated  through  the  body  of  a  rock,  like  crystals  of  garnet  or 
tourmaline.  All  occur  in  amygdaloid,  and  some  of  them  occasionally 
in  granite  or  gneiss.  Heulandite,  Laumonite,  ApophyUite,  and  Stilbite 
have  a  strong  pearly  cleavage,  and  do  not  occur  in  fine  fibrous  crystal- 
lisations ;  when  columnar,  the  structure  is  thin  lamellar.  Excepting 
Laumonite,  these  species  dissolve  in  the  strong  acids,  but  do  not 
gelatinise.  The  species  Natrolitc,  Scolecite,  Stellite,  and  Thomtonite,  are 
often  fibrous,  and  the  crystallisations  generally  slender.  The  remaining 
species,  Harmolomc,  Anaicime,  Sodalile,  Hauyne,  Lapit-Lazuli,  and 
Chabazite,  occur  in  short  or  stout  glassy  crystals,  and  are  seldom 
fibrous.    These  minerals  aro  described  under  their  proper  names. 

(Dana,  Manual  of  Mineralogy.) 

ZERDA.  [Vdlpks.] 

ZEUGLODON.  [Cetacea.] 

ZEUS,  a  genus  of  Fishes  belonging  to  the  family  Scomberidce.  The 
Boar-Fish  of  English  writers  is  referred  by  Jenyns  and  others  to  this 
genus,  but  Cuvier,  Lacdpede,  and  Yarrell  refer  it  to  Oapros.  [Capros.] 

ZEUXITE.  [Prehnite.] 

ZEUZERA,  a  genus  of  nocturnal  Lepidoplera.  The  male  antenna] 
are  furnished  at  the  baso  with  a  double  row  of  teeth,  which  are  termi- 
nated by  a  thread  :  those  of  the  female  are  single  at  the  base. 

Z.  jEnculi,  the  Wood-Leopard,  is  a  rare  species,  of  a  white  colour, 
with  numerous  steel  bluo  spots.  The  larvae  are  found  in  the  interior 
of  decaying  trees. 

ZIBETH,  or  ZIBET.  [Viverrice.] 

ZIMB,  an  Insect  translated  Hornet  in  Scripture  (Exodu3,  chap,  xxiii., 
ver.  28;  Deut.  vii.  20;  Joshua  xxiv.  12).  The  Hebrew  name  is 
'  tzirah,'  and  probably  expresses  its  loud  buzzing  noise.  The  account 
which  Bruce  has  given  of  the  '  zimb,'  or  Dog-Fly,  of  Abyssinia,  offers 
such  striking  analogies  to  the  insect  specifically  ttrmed  '  tzirah,'  and 
included  in  the  more  general  term  'zebub'  of  the  Hebrew  Scriptures, 
that  very  little  doubt  exists  regarding  the  identity  of  the  two.  It  is 
difficult  to  conceive  that  Isaiah  could  have  had  in  view  any  other 
insect  when  he  says — "  The  Lord  shall  hiss  for  the  fly  that  is  in  the 
uttermost  part  of  the  rivers  of  Egypt"  (Isaiah  vii.  18).  The  original 
word  rendered  '  fly '  iu  our  translation  is  '  zebub,'  and,  as  Bruce 
observes,  "  The  Chaldee  version  is  content  with  calling  this  animal 
simply  1  zebub,'  which  signifies  the  fly  in  general,  as  we  express  it  in 
English.  The  Arabs  call  it '  zimb'  in  their  translation,  which  has  the 
same  general  signification.  The  Ethiopic  translation  calls  it  'tsaltsalya,' 
which  is  the  true  name  of  the  particular  fly  in  Geer,  and  was  the  same 
in  Hebrew."  Bruce  has  given  a  graphic  account  of  this  fly,  and  there 
can  be  little  doubt  that  this  insect  is  related  to  the  family  of  Oestrida. 

The  Latin  Asilus  and  the  Greek  olarpos  were  probably  only  different 
pronunciations  of  the  same  term  '  ha-tsirah,'  as  this  fly  is  called  both 
by  Moses  and  Joshua.  Mr.  Bracy  Clark,  in  the  9th  volume  of  the 
'  Linnsean  Transactions,'  part  ii.,  1843,  refers  the  fly  alluded  to  by 
Moses  (and  said  to  "  hiss  and  make  a  noise ")  to  (Estrus  bovis,  and 
remarks  on  Bruce's  figure,  that  it  has  no  resemblance  to  the  genus  of 
flies  the  Cuterebra,  but  is  rather,  though  with  something  fictitious 
about  it,  allied  to  the  genus  Stomoxys,  or  perhaps  Tabanus,  both  of 
which  genera  are  certainly  silent  flys  in  their  attacks  on  cattle. 

There  can  be  no  doubt  that  the  uiarpos  was  a  perfectly  distinct 
insect  from  any  of  the  modern  CEstridm. 

(Kirby  and  Spence,  Introduction  to  Entomology.) 

ZINC.  This  metal,  in  commerce  frequently  called  Spelter,  was  first 
mentioned  by  Paracelsus,  in  the  16th  century,  under  the  name  of 
Zinetum.  It  doe3  not  occur  in  the  native  state,  but  is  obtained  from 
its  ores,  which  are  chiefly  the  Sulphuret  and  Carbonate  of  Zinc. 

Sulphuret  of  Zinc  ;  Blende. — It  occurs  crystallised  and  massive.  Its 
primary  form  is  the  cube.  Cleavage  parallel  to  the  planes  of  the 
rhombic  dodecahedron.  Fracture  conchoidal.  Hardness :  scratches 
carbonate  of  lime,  and  is  scratched  by  phosphate  of  lime.  Rather 
brittle.  Colour  white,  and  various  shades  of  yellow,  green,  red,  brown, 
and  black.  Streak  varying  with  the  colour  from  white  to  reddish- 
brown.  Lustre  adamantine.  Transparent,  translucent,  opaque. 
Specific  gravity  4-07.  Massive  varieties  amorphous ;  structure  crystal- 
line, granular,  compact,  globular,  botryoidal,  reniform,  stalactitic, 
fibrous.  Before  the  blow-pipe  it  does  not  melt  perse;  but  when  heated 
on  charcoal,  fumes  of  oxide  of  zinc  form  a  white  coating  upon  it. 
When  nearly  or  quite  pure,  it  forms  a  colourless  solution  in  nitric  acid 
with  the  separation  of  sulphur.  It  is  found  in  great  abundance  in 
many  countries,  both  in  primary  and  secondary  formations,  and  both 
in  veins  and  beds.  It  abounds  in  Cornwall  and  several  of  the  northern 
counties  of  England  :  the  white  variety  occurs  in  New  Jersey,  North 
America.  Large  quantities  of  the  ores  of  zinc  are  met  with  and  worked 
in  Germany  ;  they  occur  also  in  various  other  parts  of  the  earth.  It 
contains — 

Sulphur      .    3366 

Zinc       ...  ....  56-31 

 100-0 
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Somo  varieties  contain  small  portions  of  iron  and  cadmium. 
Oxysulphunt  of  Zinc;  Vollzitc. — It  occurs  in  the  form  of  small  hemi- 
spheres, which  are  divisible  into  thin  layers.  Fracturo  conchoidal, 
Irregular.  Hardness  4'5.  Colour  yellowish-red,  interspersed  with 
brown  bands.  Lustre  pearly  on  the  natural  layers,  but  vitreous  or 
resinous  in  the  other  directions.  Slightly  translucent,  opaque.  Specific 
gravity  3  66.  It  occurs  in  Cornwall  (?),  and  at  Rowers,  department  of 
Puy-de-Ddme,  France.    Analysis  by  M.  Fournet : — 

Sulphuret  of  Zinc  .«•'•'•■  81*0 

Oxide  of  Zinc  »   .  15-0 

Oxide  of  Iron       .      .       .      .       .  1'8 

Organic  Matter  2-2 
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Carbonate  of  Zinc ;  Calamine. — It  occurs  crystallised  and  massive. 
Its  primary  form  is  a  rhomboid.  Cleavage  parallel  to  the  primary 
planes.  Fracture  uneven,  conchoidal.  Hardness :  scratches  fluor- 
spar, but  is  scratched  by  apatite.  Colour  white,  yellowish-white, 
gray,  brown,  and  green.  Streak  white.  Lustre  vitreous.  Translu- 
cent. Opaque.  Specific  gravity  4  "442.  Massive  varieties  amorphous ; 
structure  granular,  compact,  reniform,  botryoidal,  stalactitic  ;  fibrous. 
This  ore  occurs  rather  abundantly,  and  is  found  both  in  veins  and  bods 
in  various  parts  of  England,  France,  and  in  America.  Analysis  by 
Smithson,  (1)  from  Somersetshire,  (2)  from  Derbyshire  : — 

(1)  (2) 

Carbonic  Acid  ....  35-2  34-8 
Oxide  of  Zinc      ....    64  8  65-2 

 100   100 

Soluble,  with  the  extrication  of  carbonic  acid  gas,  in  acids. 
Hydrous  Carbonate  of  Zinc;  Hydrous  Calamine. — It  occurs  usually 
massive  or  incrusting  other  minerals.  Texture  fine-grained  and  close. 
Hardness  2  to  2'5.  Colour  white  or  grayish  or  yellowish-white.  Dull ; 
opaque.  Specific  gravity  3-584  to  3  598.  It  frequently  accompanies 
the  preceding  species.  It  is  soluble  in  acids  with  the  extrication  of 
carbonic  acid  gas.    It  contains  : — 

Carbonic  Acid  »    13  52 

Oxide  of  Zinc  09-36 

Water  1510 

.  97-98 

Sulphate  of  Zinc;  Listerite. — It  occurs  crystallised  and  massive. 
Primary  form  a  right  rhombic  prism.  Fracture  conchoidal.  Hard- 
ness 2-0  to  2  5.  Brittle.  Colour  white,  sometimes  inclining  to  peach- 
blossom-red  and  violet-blue.  Streak  white.  Transparent ;  translu- 
cent. Lustre  vitreous.  Specific  gravity  2'036.  Soluble  in  water. 
Taste  astringent,  nauseous,  and  metallic.  Massive  varieties  amorph- 
ous; structure  granular,  compact,  botryoidal,  reniform,  stalactitic, 
fibrous;  sometimes  investing  other  bodies.  Before  the  blow-pipe 
froths,  and  covers  the  charcoal  with  white  flocks.  It  is  found  at 
Holywell  in  Flintshire,  Fahlun  in  Sweden,  at  Rammelsberg  in  the 
Harz,  and  Schemnitz  in  Hungary. 
Beudant's  analysis  of  the  substance  from  Schemnitz,  gives — 

Sulphuric  Acid  29-8 

Oxide  of  Zinc  28  5 

Oxide  of  Manganese  0  7 

Oxide  of  Iron  0  4 

Water      ........  408 

 100-2 

Phosphate  (?)  of  Zinc;  Hopeite. — It  occurs  crystallised.  Primary 
form  a  right  rhombic  prism.  Cleavage  parallel  to  the  great  diagonal, 
distinct.  Fracture  uneven.  Hardness,  scratches  gypsum,  is  scratched 
by  fluor-spar.  Colour  white,  grayish-white.  Streak  white.  Lustre 
vitreous,  pearly  on  the  cleavage  plane.  Transparent ;  translucent. 
Specific  gravity  2'46.  Before  the  blow-pipe  yields  water,  but  no 
carbonic  acid ;  becomes  milk-white,  and  melts  into  a  clear  colourless 
glass.  Soluble  without  effervescence  in  nitric  or  hydrochloric  acid, 
and  slowly  in  sulphuric  acid.  It  has  been  found  hitherto  only  in  the 
calamine-miucs  of  Alteuberg,  near  Aix-la-Chapelle.  It  consists  of 
oxide  of  zinc,  a  little  cadmium,  an  earth,  and  much  water,  probably 
combined  with  phosphoric  acid. 

Silicate  of  Zinc;  Willemite. — It  occurs  crystallised  and  massive. 
Primary  form  an  obtuse  rhomboid.  Cleavage  easy,  in  a  direction 
perpendicular  to  the  axis.  Transverse  fracture  conchoidal.  Hard- 
ness, readily  scratches  glass  and  phosphate  of  lime  ;  is  scratched  by 
the  knife.  Colour  usually  yellow,  brownish,  or  reddish-yellow,  some- 
times white  and  transparent.  Specific  gravity  4  "18.  Before  the  blow- 
pipe, the  crystals  partly  lose  their  transparency  ;  with  borax,  a  globule 
is  obtained,  which  is  transparent,  with  a  small  nucleus  of  silica  floating 
in  it.    It  is  found  at  Moresnet,  Aix-la-Chapelle,  aud  contains — 

Silica  72-33 

Oxide  of  Zinc  27-67 
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Hydrous  Silicate  of  Zinc;  Smilhsonife ;  Electric  Calamine. —  It 
oocura  crystallised  in  attached  and  globular  and  botryoidal  aggrega- 
tions of  crystals.  Primary  form  a  right  rhombic  prism.  Cleavage 
parallel  to  the  lateral  planes.  Fracture  conchoidal,  uneven.  Hard- 
ness, scratches  fluor-spar,  and  is  scratched  by  felspar.  Brittle.  Colour 
white,  blue,  greeD,  yellow,  and  brown.   Streak  white.    It  becomes 


electric  by  heat.  Lustre  vitreous.  Transparent;  translucent.  Specific 
gravity  3'379.  When  heated  in  a  glass-tube  yields  water,  and  become* 
milk-white.  When  heated  before  the  blow-pipo  with  borax,  it  di.-solves 
into  a  colourless  glass,  which  does  not  become  milky  on  cooling. 
When  powdered  and  heated  in  hydrochloric  acid,  the  oxide  of  zinc  is 
dissolved,  and  the  silica  gelatinises  on  cooling.  It  is  found  at  Mat- 
lock in  Derbyshire,  and  other  parts  of  England;  in  Scotland,  Germany, 
and  many  other  parts  of  Europe.    It  contains — 

Smithson.  Bcrthior. 
Silica  r   .   25-0  250 

Oxide  of  Zinc    ....    C8-3  66'0 

Water  4-4  90 

 97  7   100 

Aluminate  of  Zinc ;  Automalile.  [Gaiinite.] 

Oxide  of  Zinc  and  Oxide  of  Manganese;  Red  Oxide  of  Zinc; 
Spartalite.  It  occurs  in  imbedded  small  nodules  and  massive. 
Cleavage  parallel  to  all  the  planes  of  a  regular  hexagonal  prism. 
Fracture  conchoidal.  Hardness  4  to  4-5,  easily  scratched  by  the 
knife.  Brittle.  Colour  bright-red.  Streak  orange-yellow.  Lustre 
adamantine.  Translucent.  Specific  gravity  5'4  to  5-5.  Massive 
varieties  amorphous,  structure  crystalline,  granular.  Before  the  blow- 
pipe infusible  per  se ;  but  with  borax  gives  a  yellow  transparent 
glass.  In  nitric  acid  dissolves  without  effervescence.  It  is  found 
only  in  New  Jersey,  North  America.    It  contains — • 

Oxide  of  Zinc  88 

Sesqui-Oxide  of  Mauganese      .       .       .  .12 

—100 

Sulphuret  of  Zinc  and  Iron ;  Marmatite. — This  is  a  definite  com- 
pound of  sulphuret  of  zinc  and  of  sulphuret  of  iron;  its  structure  is 
lamellar,  and  colour  black ;  indeed  it  appears  to  be  black  blende 
united  with  sulphuret  of  iron.  It  is  found  at  Marmato,  province  of 
Popayan,  South  America.  It  contains  silica,  which  is  a  mere  accidental 
admixture. 

Bi-Seleniuret  of  Zinc  and  Protosulphuret  of  Mercury ;  Riolite. — It 
occurs  massive.  Structure  granular.  Lustre  metallic.  Colour  light- 
gray.  Opaque.  Specific  gravity  5-56.  Before  the  blow-pipe  burns 
with  a  fine  violet-coloured  flame,  and  exhales  a  strong  smell  resembling 
that  of  decayed  cabbage.  When  heated  in  a  retort,  selenium,  mercury, 
aud  a  little  sulphur  sublime,  and  there  remains  oxide  of  zinc,  which 
is  readily  dissolved  by  acids.  It  contains  lime,  which  must  be  con- 
sidered as  an  accidental  impurity. 

Bi-Seleniuret  of  Zinc  and  Bi-Sulphuret  of  Mercury ;  Calebrite. — 
It  occurs  massive.  Fracture  earthy.  Dull.  Colour  dull  red.  Specific 
gravity  5-66.    It  is  found  at  Culebras,  Mexico. 

Oxide  of  Zinc,  Oxide  of  Iron,  and  Oxide  of  Mangauese  ;  Tcplwoite. 
It  occurs  massive.  Compact.  Cleavage  perfect  in  several  directions, 
two  of  them  meeting  at  right  angles.  Fracture  uneven.  Hardness 
5  to  6.  Lustre  adamantine.  Colour  ash-gray,  tarnishing  black.  Streak 
paler.  Specific  gravity  4-10.  Before  the  blow-pipe  it  forms  a  black 
slag.  It  occurs  with  FranMinite  aud  Spartalite  at  Sparta,  United 
States. 

ZINC  SPAR.  [Zinc] 

ZI'NGIBER.    [Zingiber  aceje.] 

ZINGIBERA'CEyE,  Giiigerworts,  a  natural  order  of  Endogenous 
Plants.  The  plants  belonging  to  this  order  are  herbaceous,  possessing 
a  creeping  and  often  jointed  rhizoma.  Their  stem  is  formed  of  the 
cohering  bases  of  the  leaves,  and  is  never  branched.  The  leaves  are 
simple  and  sheathing,  the  blade  being  often  separated  from  the  sheath 
by  a  taper  neck;  they  have  a  single  midrib,  from  which  diverge  at 
an  acute  angle  numerous  simple  crowded  veins.  The  flowers  are 
arranged  in  a  dense  spike  or  raceme,  or  a  sort  of  panicle,  which  is 
either  terminal  or  radical.  The  flowers  are  supplied  with  spathaceous 
membranous  bracts,  which  usually  lie  in  pairs.  The  calyx  is  superior, 
tubular,  3-lobed,  short.  The  corolla  is  tubular,  irregular,  with  six 
segments  in  two  whorls ;  the  outer  whorl  is  3-parted,  nearly  equal ; 
the  inner  is  also  3-parted,  and  represents  three  stamens,  the  inter- 
mediate segment  is  larger  than  the  rest,  and  called  the  labellum,  and 
is  often  3-lobed ;  the  lateral  segment  is  sometimes  nearly  abortive. 
The  stamens  are  three,  distinct,  of  which  the  two  lateral  are  abortive, 
and  the  intermediate  one  fertile ;  this  is  placed  opposite  the  labellum, 
and  arises  from  the  base  of  the  intermediate  segment  of  the  outer 
series  of  the  corolla ;  the  filament  is  not  petaloid,  and  often  extends 
itself  beyond  the  anther  in  the  shape  of  a  lobed  or  entire  appendage  ; 
the  anther  is  2-celled,  and  opens  longitudinally,  the  lobes  often  em- 
bracing the  upper  part  of  the  style.  The  pollen  is  light,  granular, 
globose,  and  smooth.  The  ovary  is  3-celled ;  the  ovules  attached  to 
a  placenta  in  the  axis ;  the  style  filiform,  and  the  stigma  dilated  and 
hollow.  The  fruit  is  usually  a  3-celled  capsule,  and  sometimes  from 
abortion  1-celled.  The  seeds  are  roundish  or  regularly  angled,  aud 
sometimes  with  an  aril ;  the  albumen  flowery ;  the  embryo  inclosed 
within  a  peculiar  membrane  called  Vitellus,  and  Membrane  of  the 
Amnios  by  Brown. 

This  order  of  plants  has  been  mostly  placed  with  Marantacea?.  It 
was  first  constituted  by  Brown,  who  pointed  out  the  difference  be- 
tween it  and  Marantacea.  The  distinguishing  characters  of  Zingi- 
beracew  are — first,  the  structure  of  the  seed,  in  which  a  fleshy  body  is 
interposed  between  the  embryo  and  the  albumen,  entirely  enveloping 
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the  former.  This  body  is  called  Vitellus  by  Brown,  and  is  the  remains 
of  the  innermost  integument  of  the  ovule,  which  is  unabsorbed  during 
the  progress  of  the  seed  to  maturity.  A  second  peculiarity  consists 
in  the  2-celled  anthers  ;  and  with  this  structure  is  combined  decidedly 
aromatic  properties.  But  the  distinction  between  Maranlacece  and 
Zingiberaccce  depends,  as  pointed  out  by  Lindley,  ou  more  important 
considerations  than  these.  "  In  true  Zingiberaccce,"  he  says,  "  as 
Brown  has  observed,  the  stamen  is  always  placed  opposite  the  label- 
lum,  or  anterior  division  of  the  inner  series  of  the  corolla,  and  proceeds 
from  the  base  of  the  posterior  outer  division  ;  while  the  sterile  stamens, 
when  they  exist,  are  stationed  right  and  left  of  the  labellum.  But  in 
Marantacem  the  fertile  stamen  is  on  one  side  of  the  labellum,  occupy- 
ing the  place  of  one  of  the  lateral  sterile  stamens  of  Zingiber ■acea: 
This  peculiarity  of  arrangement  indicates  a  higher  degree  of  irre- 
gularity in  Maranlacece  than  in  Zingiberaccce,  which  also  extends  to 
the  other  parts  of  the  flower."  It  contains  29  genera  and  247  species. 

Nearly  all  the  species  are  tropical  plants,  and  by  far  the  greater 
numbsr  inhabit  various  parts  of  the  East  Indies ;  they  are  also  found 
in  Africa  and  America. 

The  plants  belonging  to  this  order  possess  great  beauty,  on  account 
of  the  development  of  their  floral  envelopes  and  the  rich  colours  of 
their  bracts.  They  are  also  employed  to  a  considerable  extent  in 
medicine  and  as  condiments,  on  account  of  their  aromatic  stimulating 
properties.    [Curcuma;  Amomum;  Alpinia.] 

Zingiber  is  known  from  the  other  genera  by  the  inner  limbs  of  the 
corolla  having  but  one  lip,  and  the  anther  having  a  simple  recurved 
horn  at  the  end. 

Z.  officinalis,  the  Narrow-Leaved,  or  Common  Ginger,  has  subsessile, 
linear-lanceolate,  smooth  leaves,  elevated  oblong  spikes,  acute  bracts, 
and  a  3-lobed  lip.  The  root-stock  of  this  plant  is  the  ginger  of  com- 
merce. It  is  imported  into  England  from  variouB  quarters  of  the 
world,  but  more  especially  the  East  aud  West  Indies.  This  plant  i 
now  grown  in  almost  all  parts  of  the  globe  iu  tropical  climates,  but 
it  a; ems  to  have  been  originally  indigenous  iu  the  East  Indies. 
[Ginger,  iu  Arts  and  So.  Div.] 
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Zingiber  officinale. 

1,  plant,  showing  the  lhizoma  and  inflorescence;  2,  flower  separated,  show- 
ing spathaceous  bracts  ;  3,  the  perfect  2-celled  anther  with  styles. 

Ginger  is  one  of  the  most  agreeable  of  the  Lot  aromatics,  and  is 
consequently  much  used  as  a  condiment.  It  also  enters  into  the 
composition  of  many  medicines,  where  it  acts  as  a  carminative. 

Z.  Zcrumbet,  the  Broad-Leaved  Ginger,  is  a  native  of  the  East 
Indies,  and  has  delicate  stems ;  bifarious,  sessile,  lanceolate  leaves; 
broad  obovate  bracts,  and  a  3-lobed  lip.  This  plant  is  much  used  in 
the  east  for  cataplasms  and  fomentations,  but  is  not  taken  internally. 

ZINKENITE.  [Antimony.] 

ZINNIA,  a  genus  of  Plants  belonging  to  the  natural  order  Com- 
posite, named  after  Dr.  John  Godfrey  Zinn.  It  has  a  chaffy  receptacle, 
the  seed-down  consists  of  two  erect  unequal  awns,  the  calyx  imbri- 
cated, somewhat  ovate,  the  florets  of  the  radius  5-10,  permanent  and 
undivided.  All  the  species  are  natives  of  South  and  North  America ; 
they  are  annuals,  and  form  handsome  border-plants  in  gardens.  They 
resemble  Rudbeckia. 

ZI'PHIUS.  [Cetacea.] 

ZIRCON — Hyacinth  ;  Jargoon—a.  Mineral  occurring  in  attached,  im- 
bedded, and  loose  crystals.    Primary  form  a  square  prism.  Cleavage 

Earallel  to  the  lateral  planes,  indistinct.  Fracture  conchoidal,  undu- 
itiug,  brilliant.    Hardness,  scratches  quartz.    Brittle.    Colour  white, 


gray,  red,  reddish-brown,  brownish-orange,  yellow,  pale-green  ;  streak 
white.  Lustre  adamantine.  Doubly  refractive  in  a  very  high  degree. 
Transparent ;  translucent ;  opaque.  Specific  gravity  4 '505.  Before 
the  blow-pipe  infusible,  but  loses  its  colour;  with  borax  fuses  into  a 
transparent  glass.  It  is  found  at  Expailly,  in  France;  Ceylon;  at 
Friedrichsvarn,  Norway;  Greenland,  the  United  States,  &c.  It 
contains — 

Silica  33-3 

Zirconia  66*7 

—[Titanium.]   100 

ZIRCO'NIA.  [Zirconium.] 

ZIRCO'NIUM,  a  peculiar  Metal  obtained  from  the  earth  or  metallic 
oxide  zirconia.  [Zircon.] 

ZIZA'NIA,  the  Greek  name  of  Lolium  lemulenlum,  the  modern 
Darnel.  This  plant  has  always  been  troublesome  amongst  wheat,  and 
is  mentioned  in  the  New  Testament,  and  in  the  English  version  Ziza- 
niv/m  is  translated  '  Tares.'  The  name  has  now  been  adopted  by 
Gronovius  and  Linnoous  for  a  very  different  genus  of  Graminacew.  It  is 
monoecious  ;  the  male  flowers  have  no  calyx,  and  their  corolla  is  a 
2-valved  blunt  glume,  which  are  mixed  with  the  female  flowers ;  the 
female  flowers  have  no  calyx,  and  their  corolla  is  a  2-valved  glume, 
cucullate,  and  awned ;  the  style  is  2-parted ;  the  seed  singlo,  enveloped 
in  the  plaited  corolla. 

Z.  aquatica  is  the  Canadian  Wild-Rice.  It  has  a  pyramidal  com- 
pound panicle,  with  numerous  male  flowers  in  the  lower  part ;  spiked 
and  female  above.  This  plant  is  common  in  all  the  waters  of  North 
America  from  Canada  to  Florida.  It  flowers  in  July  and  August,  and 
is  known  by  the  name  of  Tuscarora,  or  Wild  Rice.  It  was  intro- 
duced into  this  country  by  Sir  Joseph  Banks,  in  1793,  who  cultivated 
it  for  many  years  in  the  ponds  of  his  villa  at  Spring  Grove.  The 
seeds  of  this  plant  afford  a  nutritious  article  of  diet,  and  are  eaten 
by  the  wandering  tribes  of  North- West  America.  The  water-fowl  of 
North  America  also  feed  on  the  grains  of  this  plant. 

ZI'ZYPHUS,  Zl(v<pov,  a  genus  of  Plants  belonging  to  the  natural 
order  Rhamnacece.  It  has  a  5-cleft  spreading  calyx  ;  5  obovate  uugui- 
culate  convolute  petals;  a  pentagonal  flat  disc,  expanded  and  adhering 
to  the  tube  of  the  calyx  ;  a  2-3-celled  ovary  immersed  in  the  disc ; 
the  styles  2-3  ;  the  fruit  fleshy,  containing  a  1-2-celled  nut ;  the  seeds 
sessile,  compressed,  and  very  smooth.  The  species  of  this  genus  are 
shrubs,  with  alternate  3-nerved  leaves,  spiny  stipules,  and  mucilaginous 
fruit,  which  is  eatable. 

Z.  vulgaris,  the  Common  Jujube,  has  ovate-retuse  toothed  smooth 
leaves  ;  prickles  absent  or  twin  ;  and  an  ovate-oblong  drupe.  This 
plant  is  a  native  of  Syria,  whence  it  has  been  introduced  into 
Europe.  It  is  now  cultivated  in  many  parts  of  the  south  of  Europe, 
where  its  fruit  is  known  by  the  name  of  Jujube.  It  has  yellow- 
greenish  flowers,  two  or  three  of  which  grow  together.  The  fruit  is 
of  a  blood-red  or  saffron  colour,  and  has  a  sweet  granular  pulp.  In 
Italy  and  Spain  it  is  eaten  as  a  dessert  when  fresh,  and  in  the  winter 
season  as  a  dry  sweetmeat.  It  is  also  sold  in  great  quantities  in  the 
markets  of  Constantinople.  The  Jujube  is  commonly  planted  by  the 
Turks  of  Constantinople  before  their  coffee-houses  for  the  sake  of  its 
shade. 

Z.  Spina-Chiisti,  Christ's  Thorn,  has  ovate-toothed  smooth  leaves, 
pubescent  beneath  ;  prickles  twin,  one  straight,  the  other  incurved  ; 
the  peduncles  corymbose ;  the  drupe  ovate-globose.  This  plant  is 
about  eight  feet  high,  and  is  a  native  of  the  north  of  Africa  of  Pales- 
tine, Ethiopia,  and  Egypt.  The  flowers  are  yellowish-green.  The 
fruit  is  oblong,  about  the  size  of  a  sloe,  and  much  eaten  in  Egypt  and 
Arabia.  This  plant  has  pliant  branches,  and  is  covered  with  thorns ; 
and  being  not  uncommon  in  Palestine,  has  been  supposed  by  Hassel- 
quist  to  have  afforded  materials  for  the  crown  of  thorns  with  which 
Jesus  Christ  was  crowned.  The  Paliurus  aculeatus  however  is  the 
more  common  thorny  plant  in  that  country.  [Xalle.] 

About  40  other  species  of  Zizyphus  have  been  described  ;  amongst 
them  the  Z.  lotus,  which  is  the  Lotus  of  the  ancients.  [Lotus.] 
Many  of  them  are  natives  of  the  Himalayas.  Wherever  they  grow, 
they  produce  a  fruit  which  may  be  eaten  with  impunity,  although  it 
varies  much  in  its  grateful  and  nutritious  properties.  Z.  Napeca 
grows  in  Ceylon ;  Z.  xylophorus,  in  Coromandel ;  and  Z.  Jujuba  in 
China,  yields  edible  fruits. 

ZOANTHA'RIA  ('  Animal  Flowers,'  from  the  Greek  (wov  and  &vBos), 
the  third  class  of  true  Zoophytes,  in  the  arrangement  of  De  Blainville, 
and  defined  by  him  thus  : —  "  Body  regular,  flower-shaped,  more  or  less 
elongated,  free  or  fixed,  very  contractile,  furnished  with  an  intestinal 
canal,  without  distinct  walls,  having  a  single  large  terminal  opening 
surrounded  by  variously-shaped  tentacula,  which  are  always  tubular 
and  in  communication  with  the  musculo-caveruous  parenchyma 
of  the  skin."  The  terms  of  this  definition  are  in  part  incorrect, 
there  being  no  intestinal  canal  properly  so  called,  but  a  large  bag- 
shaped  stomach  having  distinct  walls,  for  a  representation  of  which 
see  Actinia. 

The  Zoantharia  correspond  to  the  Zoophyta  Helianthoida  of  Dr. 
Johnston,  and  includes  the  sea-anemones  and  the  greater  number  of 
the  coral  animals.  The  anatomical  structure  of  the  latter  is  essen- 
tially the  same  with  that  of  the  former,  however  different  the  aspect 
of  the  gorgeous  madrepores  of  the  Tropical  seas  may  be  from  that  of 
the  soft  and  fleeting  sea-flowers  of  the  north.    The  beauty  of  the 
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creatures  included  in  this  order,  and  tho  important  pnrt  thny  have 
played  in  tho  formation  of  tho  crust  of  the  earth,  havo  rendered  thom 
favourite  objects  of  study  with  botli  zoologists  and  geologists,  whilst 
the  size  to  which  they  attain,  greatly  exceeding  that  of  most  other 
zoophytes,  has  enabled  the  anatomist  to  investigate  their  internal 
organisation  in  a  very  satisfactory  manner.  In  the  present  state  of  our 
knowledge  of  their  structure  their  essential  characters  may  be  summed 
up  as  follows  : — Polypes  separate  or  conjoined,  free  or  attached,  more 
or  less  cylindrical  or  expanded,  mostly  regular  and  circular,  the  parts 
arranged  around  a  centre  ;  mouth  contractile  at  one  extremity  of  the 
axis,  opening  into  a  largo  stomach  capable  of  protrusion,  terminating 
in  a  'cul  de  sac,'  and  furnished  laterally  with  longitudinal  folds. 
Between  the  walls  of  the  stomach  and  the  epidermia  are  numorous 
muscular  lamellae,  and  in  tho  interspaces  are  the  ovaries  and  (ccocal?) 
filamental  appendages.  The  mouth  is  surrounded  by  a  disc,  usually 
tentaculiferous  (in  some  species  the  tentacula  are  obsoleto).  Tentacula 
simple  or  pinnate,  hollow,  their  internal  walls  clothed  with  vibratilo 
cilia,  which  also  are  found  on  the  ovai'ies. 

The  state  of  the  nervous  system  is  still  doubtful.  Wagner  has 
lately  assorted  the  bi-sexuality  of  these  zoophytes. 

The  posterior  extremity  of  the  body  is  in  some  species  elongated 
and  acute,  iu  others  it  forms  a  suctorial  disc ;  in  a  great  number  it 
Becretes  in  its  tissues  calcareous  matter,  which  is  disposed  in  regular 
form,  and  constitutes  the  coral  or  polypidom,  and  in  tho  group  of 
Coriaceous  Zoantharia  expands  into  a  leathery  fixed  crust,  which 
forms  a  common  base  for  several  individuals. 

The  Zoantharia  may  be  grouped  under  four  very  natural  families, 
nnmely : — 

I.  Lucernariada,  the  animals  included  in  which  are  soft  and  simple, 
fixed  by  a  small  base  or  free,  and  having  the  tentacula  in  groups  at 
regular  distances  on  the  margin  of  a  campanulate  disc,  in  the  centre 
of  which  is  the  mouth. 

II.  Actiniadce :  animals  all  soft  and  simple,  fixed  or  free;  when  fixed, 
adhering  by  a  broad  base ;  the  tentacula  in  most  species  developed 
and  surrounding  the  margin  of  the  oral  disc. 

III.  Zoanthida :  animals  coriaceous,  simple  or  compound,  fixed; 
tentacula  marginal,  surrounding  the  mouth. 

IV.  Madreporida  (including  the  Madrephyllioea  of  De  Blainville) : 
animals  forming  a  solid  calcareous  polypidom  ;  in  other  respects  they 
resemble  tho  Actiniadce. 

Family  I.  Lucemariadm. 

The  animals  of  this  family  belong  to  a  single  genus,  that  of  Lucer- 
naria,  established  by  O.  F.  Miiller.  They  are  campanulate,  and  fixed 
to  sea-weeds  by  a  narrow  disc  or  stalk,  from  which  they  expand  into 
a  broad  octagonal  disc,  in  the  centre  of  which  is  a  quadrangular 
mouth,  and  at  each  angle  a  bundle  of  tentacula.  In  the  intermediate 
spaces  are  little  coloured  lobes,  which  have  been  regarded  by  some 
naturalists  as  organs  of  vision  ;  surrounding  the  mouth  festoons  of 
ovaries  are  seen.  All  the  species  known  are  inhabitants  of  the  British 
and  Norwegian  seas.  The  largest  measure  about  an  inch  in  height. 
They  are  of  various  colours,  but  usually  pink.  They  swim  with 
rapidity,  by  alternately  dilating  and  contracting  their  bodies,  but 
usually  adhere  to  sea  weeds,  where  they  feed  on  small  Crustacea, 
which  Lamouroux  asserts  they  perceive  in  the  water  and  endeavour  to 
seize.  Their  habits  have  been  observed  by  Otho  Fabricius,  Montagu, 
Flemmiug,  and  Dr.  Johnston,  whose  work  on  British  zoophytes  contains 
a  good  account  of  the  several  species. 

Although  Cuvier,  Blainville,  Ehrenberg,  and  Johnston  have  all 
placed  the  Luccmaria  among  the  fleshy  polypes,  some  writers  dissent 
from  such  an  arrangement.  M.  Dujardin  remarks,  "We  ought  to 
draw  a  great  distinction  between  the  papilliform  tubercles  of  the  arms 
of  Luccmaria,  and  the  extensible  tentacula  of  Actinia.  Perhaps  when 
the  structure  and  quaternary  arrangement  of  their  ovaries,  approach- 
ing that  of  the  Medusa,  are  considered,  they  ought  to  be  approximated 
to  the  latter  type." 

L.  auricula  is  the  best  known  species.   [Hydko^oa,  Sopp.] 


Luccrnaria  auricula. 


Family  II.  Actiniadce.  [Actiniadje.] 
Family  III.  Zoantkidce. 
It  comprises  the  following  genera : — 
Zoanthus,  Cuvier.— The  body  is  elongated,  conic,  and 
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springing  from  a  base  common  to  several  individuals.  The  mouth  in 
linear  and  traiisverno,  in  the  centre  of  a  disc  bordered  by  short  slender 
tentacula. 

/.  Couchii  of  Johnston  is  the  only  European  representative  of  this 
family.    It  is  found  on  the  British  coasts. 

Mammilifcra,  Lesueur  (Pohjthoe,  Lamouroux).— Tho  body  is  coria- 
ceous, short,  and  mummiliform ;  slightly  enlarged  at  its  buccal 
extremity,  and  provided  with  several  rows  of  marginal  tentacula. 
It  is  sub-pcdunculated  at  tho  base,  and  springs  from  a  common 
expansion. 

M.  auricidutu  is  a  native  of  tho  West  India  Islands. 


1,  Zoanthus  Solanderi ;  2,  Corttci/era  glareola  ;  3,  Mammili/era  auriculata. 

Corticif 'era,  Lesueur. — Body  short,  cylindrical,  having  a  longitudinal 
mouth  surrounded  by  petaliform  tentacula  at  one  extremity,  and 
merged  at  the  other  into  a  common  mass  with  numerous  similar  indi- 
viduals, so  that  a  solid  polypiferous  crust  is  formed.  Thus  there  is  a 
transition  through  this  genus  from  the  soft  Actinia  to  the  Corals. 

C.  glareola  is  found  in  Guadaloupe. 

The  best  account  of  the  Zoanthidce,  with  excellent  figures,  will  be 
found  in  the  papers  of  Lesueur,  in  the  first  volume  of  the  '  Trans- 
actions of  the  Philadelphia  Academy." 

Family  IV.  Madreporidce. 
The  animals  which  form  the  harder  and  larger  corals  closely 
resemble  the  Actinia.  Generally,  as  far  as  they  have  been  examined, 
there  is  but  little  variety  among  them  ;  but  judging  from  the  differ- 
ences presented  by  one  or  two  types,  it  is  probable  that  future 
researches  will  show  a  greater  diversity  of  form  in  this  family  than  is 
at  present  admitted.  Thus,  though  the  usual  form  of  the  coral  animal 
is  that  of  a  cylinder  terminated  by  a  disc  surrounded  by  simple  tenta- 
cula, in  Fungia  we  have  the  tentacula  irregularly  scattered  over  a 
broad  expansion ;  and  in  Desmophyllum  they  are  reduced  to  the 
appearance  of  irregular  folds.      [Polypifera;    Madkephyllkea  ; 

AIADUEPOK.EA  ;  ASTRJEA.] 


Animal  of  Cladocora  ccespitosa.    (From  an  original  drawing.) 

ZOARCES,  a  genus  of  Fishe3  belonging  to  the  family  Gobiada. 
It  has  an  elongated  body,  covered  with  a  mucous  secretion ;  the  head 
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is  Bmooth,  muzzlo  blunt;  ventral  fins  situated  before  the  pectorals; 
dorsal,  anal,  and  caudal  fins  united ;  all  the  fins  very  thick ;  vent 
anterior  to  the  middle  of  the  body,  its  situation  marked  by  a  tubercle ; 
teeth  conical,  placed  in  a  single  row ;  branchiostegous  rays  six  iu 
number. 

Z.  viviparus,  the  Viviparous  Blenny,  differs  from  the  other  British 
Blennies  in  the  circumstance  to  which  its  name  refers — that  of  bringing 
forth  its  young  alive,  which  seem  perfectly  able  to  provide  for  them- 
selves the  moment  they  are  excluded.  The  ventral  fins  of  this  fish 
assume  the  appearance  and  perform  the  functions  of  the  legs  of  higher 
animals.  It  is  said  to  use  these  limbs  for  the  purpose  of  climbing  on  the 
rocks  out  of  the  water,  where  it  will  remain  exposed  to  the  air  for  some 
time,  thus  forming  an  approach  to  the  reptile  forms  of  life.  When 
boiled,  the  bones  of  this  fish  are  green ;  hence  its  name  of  Greenbone. 

ZOISITK.  [Epidote.] 

ZONOTRI'CHIA  (Swaiuson),  a  sub-genus  of  Fringilla.  [Fuinqil- 

ZONURID/E,  a  family  of  Saurian  Reptiles  possessing  the  following 
characters : — Head  pyramidal  or  depressed,  covered  with  regular 
many-sided  shields.  Tongue  flat,  nicked  at  the  tip.  Scales  of  the 
back  and  tail  large,  rhombic.  Sides  with  a  distinct  longitudinal  fold, 
covered  with  small  granular  scales.  Ears  distinct.  Eyes  with  two 
valvular  lids.  Limbs  four,  strong,  or  rarely  entirely  wanting  or  hid 
under  the  skin. 

The  following  is  a  synopsis  of  the  genera  from  the  Britiah  Museum 

Catalogue : — 

A.  Femoral  pores  distinct.    Nasal  shield  without  any  or  only 

one  pair  of  supra  nasals.  Legs  four.  Occipital  shields  few. 
It  inhabits  the  Old  World. 

a.  Tail  spinose.  Head  depressed.  Fronto-parietal  and  parietal 
plates  forming  a  large  squar.\  Tongue  velvet-like.  Collar 
none,  with  a  slight  cross  fold  on  the  side  of  the  neck. 
Femoral  pores  numerous. 

Cordylus. — Scales  of  back  and  sides  square,  in  close  cro's  series. 
Lower  eyelid  transparent.  Nasal  small :  supra-nasala  square,  con- 
tiguous. 

Zonurus. — Scales  of  back  and  sides  square,  keeled,  in  close  cross 
series.  _  Lower  eyelid  opaque.    Nasal  triangular  :  supra-nasal  none. 

llemicordylus. — Scales  of  back  small,  square,  in  cross  rows;  of  the 
sides  granular.    Nasal  triangular  :  supra-nasal  none. 

Pseudocordylus. — Scales  of  the  back  suboval,  in  cross  rows,  sur- 
rounded with  granules,  with  a  fold  on  each  side  of  the  neck.  Nasal 
triangular :  supra-nasal  none. 

I.  Tail  unarmed.    Head  pyramidal.    Tongue  scaly.  Supra- 
nasal  none. 

Platysaurus.—Toes  5-5.  Head  depressed.  Fronto-nasals  two,  fronto- 
parietals and  parietals  distinct,  equal.    Body  fusiform. 

Cirigna.— Toes  5-5.  Head  square.  Fronto-nasals  two,  fronto-parietal 
and  parietal  united  on  each  side.    Body  fusiform. 

Geirhosaurus. — Toes  5-5.  Head  square.  Fronto-nasals  two,  fronto- 
parietals and  parietals  distinct,  equal    Body  fusiform. 

Plcurostrichus. — Toes  5-5.  Head  square.  Fronto-nasals  none, 
fronto-parietal  and  parietals  equaL    Body  and  tail  elongate. 

Saurophis. — Toes  4-4,  very  short.    Body  and  tail  elongate. 

Caitia. — Feet  undivided,  front  very  slender,  elongated,  hinder  com- 
pressed, thick.    Body  and  tail  elongate.    Femoral  pores  2-2. 

c.  Tail  unarmed.    Head  pyramidical,  elongate.    Collar  distinct, 
of  keeled  scales.    Inguinal  pores  2-2. 

Tachydromus.— Ventral  shields  keeled.    Throat  with  keeled  scales. 

Tachysaurus. — Ventral  shields  smooth.    Throat  granular  in  front. 

B.  Femoral  pores  none.    Nasal  plates  with  two  or  more  pairs  of 

supra-nasal  shields  above.  Occipital  plates  numerous.  Collar 
none.    Throat  shielded. 
a.  Limbs  four.    Body  fusiform.    Tongue  velvety.    It  inhabits 
the  Western  Hemisphere. 
Alronia.— Head  depressed.    Inter-nasal  small,  distinct.    Scales  of 
back  smooth. 

Gerrhonotus.— Head  pyramidical.  Inter-nasal  small,  supra-nasal  large. 
Scales  of  the  back  keeled. 

Elgaria.— Head  pyramidicaL  Inter-nasal  large,  supra-nasal  very 
narrow.  Scales  of  the  back  keeled,  of  sides  smooth.  Tail  elongate, 
slender. 

Barissia.— Head  pyramidical.  Inter-nasal  plates  none.  Scales  of 
back  keeled. 

b.  Legs  two  or  none.    Body  snake-like. 
Pseudopus. — Limbs  two,  posterior,  undivided. 
Ophisaurus. — Limbs  none. 

A.  Femoral  pores  distinct.  Supra-nasal  shields  none  or  only  one 
pair.  Occipital  shields  few.  Legs  four.  It  inhabits  the 
Eastern  World. 

a.  Tail  spinose.  Head  depressed,  broad.  Fronto-parietal  and 
parietal  plates  large.  Tongue  velvet-like.  Collar  none,  or 
only  a  slight  fold  on  each  side  of  throat.  Nostrils  in  a 
single  plate.   Femoral  pores  numerous. 


ZONURIDiE.  H84 


We  now  proceed  to  give  a  fow  illustrations  of  the  species  of  this 
family,  of  which  thirty  are  described  in  the  '  British  Museum 
Catalogue.' 

Zonv.ru*  griseus  has  the  lower  lid  squamous  and  opaque.  It  is  • 
native  of  the  Cape  of  Good  Hope  and  Senegal. 


Zunurut  griseus. 


This  is  the  Cordylus  griseus  of  Cuvler,  and  the  Zonurus  Cordylus  of 
Merrem. 

Tachydromus  scuilneatus,  the  Tachydrome,  is  a  tropical  form  of 
this  family,  and  is  found  in  Cochin-China,  China,  Borneo,  and  Java. 


Tachydrome  {Tachydromus  sezlineatus). 


Pseudopus  Pallasii,  the  Sheltopusik,  or  Scheltopusik,  is  the  only 
species  of  Pseudopus.  It  is  remarkable  for  the  slight  development  of 
its  extremities,  as  seen  in  the  figure  of  the  vertebra  (a  a).  Cuvier 
classed  this  animal  with  the  Ophidia,  at  the  head  of  the  Orvets ;  but 
there  can  be  no  doubt  of  its  connection  with  the  Sauria,  and  the 
nature  of  its  vertebral  development  is  interesting  in  relation  to  the 
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theory  of  tbe  vertebrate  nature  of  tho  limbs  of  tbe  higher  animals. 
[Vertebra. J 


Pelvis  of  Scheltopusik,  showing  it  «  a  the  rudiments  of  the  posterior 
extremities. 


Scheltopusik  {Pseudopus  Pallasii). 

Saurophis  tetradactylus  is  the  Tetra dactylics  Chalcididus  of  Merrem, 
Lacerta  telradaclyla  of  Lacepede,  and  Saurophis  Seps  of  Fitzinger. 
It  is  a  native  of  the  southern  point  of  the  African  continent. 


Saw i  his  tclradaily'us. 


The  geniiB  C'hamai.iaura  approaches  the  Zonuridte,  but  l>r.  J.  K.  Gray 
has  constructed  for  this  genus  a  Jistinct  family,  with  the  following 
characters  : — 

Cnamnjsauri  (Ckammsauridin). — Head  covered  with  regular  rnany- 
Bided  shields;  tongue  nicked;  palate  toothless;  temple  scaled  like 
the  back  ;  eyelids  distinct,  lower  scaly.  Body  subcylindrical,  elon- 
gate, the  whole  except  the  head  covered  with  rings  of  elongate  keeled 
scales,  forming  longitudinal  series;  limbs  rudimentary.  Ears  distinct, 
small ;  no  lateral  groove ;  sides  rounded,  covered  with  scales  like  the 
back.    It  is  a  native  of  Africa. 

The  only  genus  and  species  is  tho  Chammsaura  awjuina,  the  Anguine 
Lizard.  It  is  the  Lacerta,  anguina  of  Linnaeus,  and  is  an  inhabitant 
of  the  Capo  of  Good  Hope. 


Anguine  Lizard  [Chnnxesnura  anguina). 


It  is  interesting  to  trace  iu  the  Saurians  the  gradual  deterioration 
and  abolition  of  the  extremities  till  the  form  becomes  completely 
serpentine.  In  Hcterodactylus  there  are  still  five  fingers ;  but  the 
first  finger  of  the  anterior  feet  is  so  very  short  as  to  be  rudimentary. 
In  Chalcis  (Cophias,  Fitzinger)  there  are  five  toes  before,  but  only 
three,  reduced  to  tubercles,  behind.  In  Saurophis  the  toes  on  each  of 
the  feet  are  reduced  to  four.  In  Chamasaura  there  is  but  one  on 
each  foot.  In  Chirotes  the  anterior  extremities  are  short  indeed,  but 
5-toed  ;  the  posterior  extremities  are  altogether  absent.  In  Bipes  the 
hind  feet  are  each  terminated  by  two  unequal  processes  or  toes.  In 
Pygopus  the  anterior  extremities  are  also  lost,  and  the  posterior 
extremities  appear  in  the  form  of  a  foot  in  which  no  toe  is  to  be 
seen  externally  ;  and  in  the  Scheltopusiks  all  trace  of  external 
extremities  is  lost,  though  the  rudiments  of  posterior  extremities 
may  be  seen  attached  to  the  pelvis.  [Chalcides;  Chirotes;  Bipes.] 

ZONURUS.  [ZONURIDJ3.] 

ZOOCARPES,  a  group  of  Cryptogamic  Plants,  so  named  on  account 
of  the  locomotive  character  of  their  spores.  [Algj;  ;  Diatomacex  ; 
Desmide*.] 

ZOO'PHYTA  (from  Cvov>  animal,  and  QvtSv,  plant).  This  is  the 
title  most  generally  employed  for  the  Radiated  and  Phytoid  forms  of 
animal  life,  included  by  Linnaeus  in  his  great  divisions  of  Vermes, 
namely,  V.  Mollusca,  V.  Lithophyta,  and  V.  Zoophyta.  Under  this 
title  Cuvier  ranked  the  Intestinal  AVorrns,  which  are  more  analogous 
to  Annulosa;  and  most  writers  include  Sponges  and  Corallines,  which 
others  rank  with  plants.    [Poltpifera  ;  Poltzoa.] 

ZOOTOCA,  a  genus  of  terrestrial  Sauria,  nearly  allied  to  Lacerta. 
Both  these  genera  are  described  in  the  article  Sauria.  As  they 
have  both  of  them  British  representatives  we  here  present  engravings 
of  them. 
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Head  of  Lacerta,  seen  from  above.  (Bell.) 


Larcrla  agVit. 


Zootuta  vivipara. 


For  a  full  account  of  these  creatures  see  Professor  Bell's  interesting 
'  HiBtory  of  British  Reptiles.' 

Professor  Owen  ('  Trans.  Geol.  Soc.')  has  described  a  fossil  obtained 
from  the  Lower  Chalk,  which  seems  to  have  been  closely  allied  to  the 
existing  small  Lacertine  Saurians. 


Side  view  of  poition  of  loner  jaw  of  Lacertian  reptile  from  the  Lower  Chalk 
near  Cambridge. 

ZOSTERACE^S,  Sea  Wracks,  a  natural  order  of  Endogenous  Marine 
Plants,  resembling  sea-weeds,  and  living  among  them.  The  species 
Have  grassy  thin  leaves,  sheathing  at  the  base.    The  flowers  are  very 


minute,  absolutely  naked,  or  surrounded  by  three  scales.  If  we  are 
to  find  anywhere  a  positive  intercalation  of  flowering  with  flowerleai 
plants,  it  is  here,  where,  with  naked  flowers  but  distinct  sexes,  the 
pollen  is  in  a  condition  that  may  be  compared  to  the  elaters  of  Mar- 
chantia  and  its  allies,  and  totally  different  from  all  that  is  known  of 
other  flowering  plants.  The  habit  too  is  quite  that  of  sea-weeds.  The 
manner  in  which  fertilisation  takes  place  among  these  plants  is  un- 
known. The  bottom  of  the  ocean  is  their  locality,  and  they  occur 
from  the  North  Sea  to  the  Mediterranean,  the  Indian  Ocean,  and  the 
coasts  of  Arabia.  One  species  only  is  seen  on  the  shores  of  Australia, 
and  another  in  the  West  Indies. 

Zostera  marina,  the  Sea  Wrack,  is  a  British  species,  and  is  used  as  a 
common  material  for  packing,  and  for  stuffing  cottagers'  cushions; 
it  lias  also  been  used  medicinally  as  a  poultice. 

ZOSTEROPS,  a  genus  of  Iusessorial  or  Perching  Birds,  placed  by 
Mr.  Swainson  in  his  sub  family  Pariana.  [Sylviad^.] 

The  bill  is  rather  stouter  than  in  Kylvicola,  acutely  conic,  almost 
entire.  Rictus  smooth.  Wings  moderate,  pointed ;  tho  first  quill 
rather  shorter  than  the  three  next.  Tail  as  in  Sylvicola.  Feet  strong. 
Tarsus  longer  than  the  middle  toe.  Lateral  toes  unequal.  Eyes 
encircled  with  compact  white  feathers.  (Sw.)  It  i3  a  native  of  India, 
Africa,  America,  and  Australia. 

Z.  Jlava  (Sw.),  Yellow  White-Eye,  may  be  regarded  as  an  example. 


Yellow  White-Eye  (Zohtcrops  Jlava). 


Mr.  Swainson,  in  his  '  Birds  of  Western  Africa,'  observes  that  the 
species  of  this  genus  are  all  of  small  size,  and  nearly  intermediate  in 
their  affinities  between  the  Warblers  and  Titmice.  He  states  his  belief 
that  only  one  species  is  found  in  the  New  World;  the  others,  about 
twelve  in  number,  being  restricted  to  the  warm  latitudes  of  Asia, 
Africa,  and  Australia.  One  of  these,  Zosterops  curvirostris,  Swainson 
(Dicmum  chloronolus  of  the  Paris  Museum),  has,  he  remarks,  the  bill 
nearly  as  much  curved  as  some  of  the  Honey-Suckers. 

Mr.  Swainson  adds  that  the  general  plumage  of  all  those  hitherto 
discovered  is  green  above  and  yellowish  beneath ;  so  that  the  species, 
otherwise  well  marked,  possess  a  strong  mutual  resemblance  in  the 
general  cast  of  their  colours.    He  thus  describes  Zosterops  flava : — 

Size  of  Zosterops  dorsalis,  an  Australian  species,  but  the  bill,  which 
is  black,  is  larger.  The  upper  plumage  is  of  a  bright  greenish-yellow, 
the  under  pure  and  bright  yellow,  uniform  in  all  its  parts ;  the  quills 
and  tail  are  blackish  edged  with  yellow ;  the  snow-white  ring  round 
the  eye  is  very  conspicuous,  and  it  is  connected  to  the  base  of  the  bill 
by  a  deep  black  line  ;  the  tail,  although  divaricated,  is  even,  and  the 
bill  and  feet  blackish.    Total  length      inches.  (Sw.) 

It  is  a  native  of  Senegal. 

ZO'ZYMUS  (Leach),  a  genus  of  Brachyurous  Crustacea,  placed  by 
M.  Milne-Edwards  in  the  division  of  Cryptopod  Cancerians,  between 
the  genera  Carpilius  and  Lagostoma. 

Zozymus  is  hardly  distinguishable  except  by  the  form  of  the  claws, 
the  extremity  of  which  is  enlarged  and  deeply  hollowed  out  into  a 
spoon-shape,  a  disposition  which  most  influences  the  habits  of  the 
animal.  It  tends  also,  in  his  opinion,  to  establish  the  passage  between 
the  genera  Cancer  and  Xantho  ;  for  he  finds  no  character  sufficiently 
precise  to  separate  from  it  certain  species,  the  general  form  of  which 
is  slightly  less  oval  than  that  of  the  crabs  properly  so  called,  and  the 
latero-posterior  borders  of  whose  carapace  are  nearly  as  long  as  the 
antero-posterior  borders,  which  become  strongly  dentilated. 

Z.  ceneus  has  the  carapace  moderately  large,  convex,  very  unequal, 
strongly  embossed,  and  nearly  tuberculous  at  its  posterior  part ;  front 
slightly  advanced  and  indistinctly  divided  into  four  lobes ;  latero- 
anterior  borders  of  the  carapace  not  prolonged  beyond  the  level  of 
the  genital  region,  and  armed  with  four  very  wide  teeth,  compressed 
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and  united  after  the  manner  of  a  crest;  anterior  feet  tubercular 
externally;  the  succeeding  foet  hollowed  with  furrows  on  their 
external  surface.  Length  from  about  '2,  to  3  inches  :  colour  yellowish 
with  reddish  soots.    It  is  found  iu  the  Indian  Ocean. 


ZTOOPHTLLAOBJL  urn 


cylindrical,  and  are  four  timos  as  long  as  broad  :  the  colouring  matter 
is  arranged  in  a  triple  irregular  series  of  dots.  This  species  is  not  s'i 
common  as  the  others.  When  young  it  is  of  a  dull  pale  green  colour, 
and  only  threo  imperfectly  spiral  lines  of  globules  aro  distinguishable, 


Zozymus  rrncKS. 


ZURLITE,  a  Mineral  occurring  crystallised  and  massive.  Primary 
form  a  cube  or  square  prism.  Cleavage  indistinct.  Colour  asparagus- 
green,  inclining  to  gray.  Fracture  conchoidal.  Hardness  about  6  0. 
Lustre  resinous.  Opaque.  Specific  gravity  3'27.  Found  on  Vesuvius. 

ZURNAPA,  the  Arabian  name,  according  to  Belon,  of  the  Giraffe. 
[Gihafpa.] 

ZUZARA.  [Isopoda.] 

ZYG/ENA.    [Squalid  2E.] 

ZYG^ENIDjE,  a  tribe  of  Insects  belonging  to  the  order  Lepidoptera, 
placed  by  Linnaeus  with  the  Sphinges  on  account  of  the  resemblance 
of  their  antennae  to  those  of  that  family.  Latreille  divided  them  into 
two  groups,  according  to  the  forms  of  the  antennae,  which  in  the  one 
are  simple  or  scarcely  pectinated,  but  are  entirely  so  in  the  other,  at 
least  in  the  males.  Sesia  and  Zygozna  are  examples  of  the  former ;  j 
Procris  and  Aglaope,  of  the  latter. 

The  genus  Zygoma  includes  some  very  beautiful  insects,  which, 
while  they  resemble  moths  in  general  aspect,  fly  during  the  day  and 
in  full  sunshine.  When  at  rest  they  defies  their  wings.  Their  cater- 
pillars have  six  feet,  are  pilose,  and  are  not  furnished  with  the  corne- 
ous tubercle  which  those  of  the  Sphinges  bear  on  the  last  ring  of  the 
body.  Unlike  the  last-named  insects,  they  do  not  bury  in  the  ground 
to  undergo  their  metamorphosis,  but  spin  a  spindle-shaped  cocoon  of 
silky  texture,  which  they  attach  tc  the  stems  and  branches  of  grasses. 

Zygcena  filipendida,  a  greenish-black  insect  with  six  crimson  spots 
on  its  upper  wings,  and  red  under-wings  bordered  with  black,  is  a 
common  British  species. 

ZYGNE'MA  (from  (,&yov,  a  yoke,  and  rjfia,  a  thread),  a  genus  of 
Plants  belonging  to  the  family  Confcrvacere,  of  the  natural  order  Alga;. 
This  genus  is  characterised  in  Hooker's  '  British  Flora  '  by  the  follow- 
ing structure : — The  filaments  simple,  finally  united  by  transverse 
tubes ;  the  endochrome  forming  dotted  spiral  rings,  which,  after  con- 
jugation, are  condensed  into  a  globule  in  one  of  the  filaments.  Four 
species  of  this  genus  are  described  as  British  by  Dr.  Harvey,  in  the 
fifth  volume  of  Smith's  'English  Flora.'    These  are  as  follow  : — 

Z.  nitidum,  with  dark-green  filaments,  parallely  joined,  and  the 
articulations  with  numerous  arching  spines.  This  is  a  very  common 
species,  and  is  found  abundantly  in  our  fresh-water  ditches.  "After 
conjugation,"  Mr.  Harvey  observes,  "the  filaments  become  crisped, 
fragile,  and  lose  much  of  their  lubricity  ;  the  spires  are  soon  after 
decayed,  and  the  contents  of  one  articulation  discharged  through  its 
tube  into  the  opposite  one,  where  they  form  a  dark-coloured  globule. 
The  other  species  undergo  similar  changes." 

Z.  deciminum,  with  dark-green  filaments  joined,  in  a  parallel 
way,  the  spires  doubly  cruciate.  This  is  also  an  extremely  com- 
mon species.  Its  joints  are  very  variable  in  length.  The  granules, 
arranged  in  a  spiral  form,  cross  each  other,  so  as  to  give  them  the 
appearance  of  the  continued  multiplication  of  the  Roman  numeral  X, 
whence  the  specific  name. 

Z.  quinium  has  pale  yellow-green  filaments,  which  are  parallely 
joined  with  simple  spires.  This  is  also  a  common  species.  The 
spiral  lines  in  this  species  resemble  the  multiplication  of  the  Roman 
numeral  V. 

Z.  curvatum  has  green  unbranched  filaments,  very  slender,  and  here 
and  there  slightly  bent,  and  combined  by  their  angles ;  the  joints  are 


These  lines  become  afterwards  more  conspicuous,  the  rest  of  the  fila- 
ments being  nearly  colourless,  and  their  component  granules  larger 
The  threads  or  filaments  unite  here  and  there,  but  not  at  every  joint, 
and  the  processes  which  connect  the  filaments  together  are  not  situated 
in  the  middle  between  the  two  joints.  In  some  of  the  combined 
joints  the  contents  appear  unchanged,  and  in  others  they  form  a  mass 
of  larger  granules  than  in  the  lines,  and  some  have  a  large  oval  seed, 
which  often  swells  the  joints. 

ZYGODA'CTYLI,  the  term  used  by  M.  Temminck,  M.  Vieillot,  and 
others,  to  designate  those  perching  birds  which  have  their  feet  com- 
posed of  two  anterior  and  two  posterior  toes,  the  external  toe  of  the 
two  last  mentioned  being  capable  of  a  direction  either  forward  or 
backward.  The  Parrots,  Woodpeckers,  Toucans,  Cuckoos,  &c,  belong 
to  this  group,  which  forms  the  first  tribe  of  the  second  order  (Sylvicola) 
of  M.  Vieillot,  and  the  fifth  order  of  M.  Temminck. 

ZYGOPHYLLA'CE^E,  Bean  Capers,  a  natural  order  of  Exogenous 
Plants.    Seven  genera  are  referred  to  this  order,  and  the  number  of 


3  2  1  4 

Tribulus  cistoides. 

1,  cutting,  with  leaves  and  flowers;  2,  flower  separated ;  3,  pistil  deprived 
of  calyx  and  corolla,  shoving  the  disc  and  glands  ;  4,  section  of  fruit. 
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species  is  about  one  hundred.  They  are  herbs,  shrubs,  ami  trees, 
having  a  very  hard  wood,  and  the  branches  often  articulated  at  the 
joints.  The  leaves  are  opposite,  aud  are  furnished  with  stipules,  are 
seldom  single,  mostly  unequally  pinnated,  and  without  dots.  The 
flowers  are  hermaphrodite,  rogular;  the  calyx  is  divided  into  4  or  fi 
pieces,  with  a  convolute  activation ;  the  petals  are  unguiculate,  aUci- 
nate  with  the  segments  of  the  calyx,  and  a  little  longer;  during 
[estivation  they  arc  very  short  and  scalelike;  the  stamens  are  double 
the  number  of  the  petals,  and  dilated  at  the  baBe,  sometimes  nakrd, 
sometimes  placed  on  the  back  of  a  small  scale  and  hypngyuons ;  the 
ovary  is  pimple,  surrounded  at  the  base  with  glands  or  a  short  spinous 
disc,  more  or  less  deeply  furrowed  with  4  or  5  cells;  the  ovules  in 
i  ac'i  cell  2  or  more,  attached  to  the  minor  angle,  pendulous  or  occa- 
sionally erect ;  the  style  is  simple,  usually  with  4  or  5  furrows;  the 
stigma  is  simple,  or  with  4  or  0  lobes ;  the  fruit  is  capsular,  some- 
times lloshy,  4  or  5  angles  or  wings  bursting  by  4  or  5  valves  bearing 
the  dissepiments  in  the  middle,  or  into  as  many  close  cells,  and  the 
sarcocarp  not  separable  from  the  endocarp ;  the  seeds  are  not  so  many 
in  number  as  the  ovules,  and  are  either  compr  ssed  and  scabrous  when 
dry,  or  ovate  and  smooth  with  a  thin  herlflceous  integument;  the 
enibryo  is  green  wiili  a  superior  radicle,  fuliiceous  qpt yh  dou,  and  ft 
wh.tich  albumen  of  a  Uuruj  and  cartilaginous  texture. 


This  order  is  nearly  related  to  O-talidaccm  and  Rutacece,  also  with 
Simavvbacerc  and  Elatinacew. 

The  great  bulk  of  the  species  are  distributed  throughout  the  tem- 
perate regions  of  the  globe.  The  largest  number  are  found  ia  America, 
but  the  order  has  representatives  in  all  the  quarters  of  the  Old  World 
and  in  Australia. 

The  genus  Ehrcnhergia,  named  after  Ehrenberg,  the  great  micro- 
scopist,  belongs  to  this  order.  It  has  only  a  single  species,  the  E. 
tribuloides,  which  is  an  annual,  bearing  coppery  vermilion  coloured 
flowers.  Zyyophyllum,  the  Bean  Caper,  is  the  most  extensive  genus 
of  the  order,  comprising  about  twenty-seven  species.  Z.  simplex  is 
called  iu  Arabia  Oarmal ;  it  is  esteemed  a  good  remedy  in  diseases  of 
the  eyes,  aud  the  bruised  leaves  mixed  with  water  are  used  for  this 
purpose.  Z.  Fabayo,  Common  Bean-Caper,  is  a  common  herbaceous 
perennial  in  our  gardens,  and  was  cultivated  iu  Great  Britain  by 
Gcrardo  as  early  as  1596.  Z.  ficlidum  gives  out  a  Btrong  fox-like 
scent,  which  renders  the  house  in  which  it  is  grown  very  offensive, 
and  on  this  account  it  is  seldom  grown.  /..  coccineum  is  a  native  of 
the  deserts  of  Egypt,  and  some  parts  of  North  America.  The  species 
of  MclianUms,  Honey  Flowers,  are  well  known  in  our  greenhouses 
and  gardens. 
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HADROSAURUS.  A  genus  of  extinct  Dinosaurian  reptiles, 
whose  remains  have  been  found  in  the  newer  cretaceous 
strata  of  the  United  States.  It  appears  to  have  been  the  Ame- 
rican representative  of  the  gigantic  Iguanodon  of  Europe,  re- 
sembling it  in  its  enormous  dimensions,  herbivorous  habits,  and 
anatomical  structure.  The  only  species  as  yet  established  is  the 
H.  Foulkii,  Leidy,  numerous  bones  appertaining  to  which  have 
been  dug  out  of  a  dark-coloured,  tough,  micaceous  clay,  abound- 
ing in  marine  fossils,  near  Haddonfiekl,  New  Jersey. 

Although  in  many  points  of  its  structure  it  approached  nearer  to 
the  crocodiles  than  to  any  other  group  of  living  reptiles,  yet  on  the 
whole  it  seems  to  have  been  built  upon  a  more  highly  organised 
model,  so  as  to  adapt  it  for  fdling  an  analogous  place  in  nature 
to  the  rhinoceros  or  hippopotamus,  since,  like  those  mammals,  it 
woiild  seem  to  have  been  a  huge,  bulky,  river-frequenting, 
masticating  herbivore.  No  reptiles  of  the  present  day  have  such 
functions  ;  but  in  the  cretaceous  period,  when  huge  pachyder- 
matous mammalia  were  probably  unknown,  such  functions  were 
performed  chiefly  by  reptiles.  More  than  this  ;  they  even  acted 
as  carnivores  in  the  place  of  Felidce.  The  circumstance  that 
Hadrosaurus  and  its  contemporary  allies  performed  what  the 
Pachydermata  and  Felidce,  now  do  is  an  argument,  in  addition  to 
the  absence  of  any  remains  of  these  mammalia  in  the  cretaceous 
strata,  that  they  did  not  exist  then.  If,  further,  we  consider  that 
the  pachyderms  and  felines  are  apparently  better  adapted  for 
their  special  functions  than  the  pre-existing  reptiles,  we  have,  it 
may  be,  one  clue  why  reptiles  should  have  been  so  huge  and  so 
predominant  in  the  secondary  era,  and  why  they  should  have 
lessened  in  importance  when  the  mammals  stepped  in  and 
occupied  their  places. 

There  are  several  features  in  the  skeleton  of  Hadrosaurus 
which  indicate  its  high  degree  of  organisation  as  compared  with 
living  reptiles  generally,  which  features  are,  however,  met  with 
in  other  genera  which  nourished  with  it.  The  vertebras  present 
some.  In  fishes  the  centrum  or  body  is  usually  cupped  or  con- 
cave at  both  ends,  but  in  one  genus,  Lepidosteus,  the  anterior 
concavity  is  filled  up  by  ossification,  and  converted  into  a  con- 
vexity, thus  forming  a  ball  and  socket  joint.  In  embryonic 
reptiles,  and  in  nearly  all  the  mature  forms  now  existing,  the 
development  of  the  vertebra  does  not  extend  beyond  the  stage 
at  which  it  is  cupped  at  both  ends  ;  but  in  several  genera  either 
the  front  or  the  back  concavity  is  converted  into  a  ball.  The 
Batrachia  in  their  ichthyomorphic  condition,  or  as  tadpoles,  have 
biconcave  centra,  but  when  they  acquire  their  mature  condition 
as  terrestrial  quadrupeds  the  vertebra)  have  the  ball  in  front  in 
some  genera,  as  in  Pvpa,  and  behind  in  others,  as  in  most  frogs 
and  toads.  In  the  Ichthyopterijgia,  an  extinct  order  of  exclusively 
marine  habits,  the  vertebra?  were  biconcave.  In  the  Sauro- 
pterygia,  also  an  extinct  order  of  aquatic  reptiles,  the  vertebra) 
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were  usually  but  slightly  biconcave,  and  occasionally  flat  at  one 
or  either  end.  In  the  Ophidia  the  vertebra)  are  proccelian — that 
is,  they  are  united  by  ball  and  socket  joints,  in  which  the  socket 
or  concavity  is  at  the  fore  end  of  the  centrum  ;  the  socket  has 
its  upper  border  somewhat  more  prominent  than  its  lower, 
so  that  it  has  a  slightly  downward  aspect.  Snakes  progress 
mainly  on  land  by  the  aid  of  their  ribs  and  scales.  The 
Lacertia,  or  lizard  order,  also  have  procoelian  vertebra?,  but 
the  balls  are  not  so  prominent,  nor  so  forwardly  directed  as  in 
the  snakes.  In  some  exceptional  groups,  such  as  the  Geckos,  the 
vertebra)  are  biconcave.  The  lizards  are  partly  aquatic,  partly 
arboreal,  and  partly  terrestrial,  in  their  mode  of  progression.  In 
the  recent  Crocodilia  the  axis  vertebra  is  flat  in  front,  and  convex 
behind  ;  the  two  sacral  vertebrae  are  flat  at  one  end  and  concave 
at  the  other ;  the  first  caudal  is  biconvex,  and  all  the  other 
vertebra)  are  concave  in  front  and  convex  beliind.  Croco- 
diles are  partly  aquatic,  and  partly  terrestrial  in  their  habits. 
In  most  of  the  secondary  Crocodilia  the  vertebrae  had  flat 
or  slightly  concave  faces,  while  a  few  had  some  of  their 
vertebra)  with  the  ball  in  front  and  the  hollow  behind.  In 
Hadrosaurus  the  cervical  were  convex  in  front  and  concave 
beliind,  or  opisthoccelian  in  structure.  The  anterior  dorsals  are 
also  concavo-convex,  but  not  to  so  great  an  extent  as  the  cervi- 
cals,  while  a  still  slighter  degree  of  convexity  and  concavity 
occur  in  the  middle  dorsals,  and  the  hindmost  dorsals  possess  a 
feeble  opisthoccelian  structure.  AH  the  caudal  vertebra?  have 
biconcave  centra.  In  so  far,  then,  as  Hadrosaurus  departs  from 
reptiles  generally,  it  approaches  the  herbivorous  mammals, 
amongst  which  it  is  usual  to  find  a  highly  developed  opistho- 
ccelian joint  structure  in  the  vertebra?  of  the  neck,  which  shades 
off  in  the  anterior  dorsals.  As  examples  we  would  quote  the 
rhinoceros,  the  tapir,  the  horse,  and  the  camel.  This  structure 
seems  to  be  related  to  a  facility  of  bending  the  neck  for  the 
purpose  of  browsing. 

Another  illustration  is  afforded  by  the  union  of  the  neural 
arch  to  the  centrum — a  union  which  is  so  perfect  in  Hadrosa urus 
that  scarcely  the  trace  of  a  suture  can  be  detected.  This  con- 
dition is  very  rare  amongst  fishes,  is  generally  met  with  only  in 
those  reptiles  that  are  terrestrial,  and  is  almost  universal  in 
mammalia.  The  sides  of  the  centra  have  an  articular  surface,  to 
which  was  attached  the  head  of  a  bifurcated  rib,  the  other  surface 
being  on  the  neural  arch  ;  as  we  pass  backward,  the  roughened 
concavity  becomes  a  process,  especially  on  some  of  the  dorsals  ; 
and  the  two  surfaces  are  arranged  nearly  in  the  same  way  as 
indicated  under  Crocodilia,  E.  C.  S.  col.  319.  The  caudal 
vertebrae  indicate  that  the  tail  was  laterally  compressed — a  form 
which  enabled  the  Hadrosaurus  to  make  its  way  through  the  water. 

The  teeth  have  the  same  conformation  and  peculiarity  of 
structure  as  in  the  Iguanodon,  but  were  far  more  closely  packed 

I  I 


183 


HALCROSIA. 


HYDROZOA. 


484 


together,  thereby  adding  to  their  efficiency  as  masticators.  They 
were  implanted  by  their  fangs  in  sockets,  and  their  enamel  crowns 
were  situated  obliquely,  those  of  the  lower  jaw  being  directed 
outwardly,  and  those  of  the  upper  inwardly.  In  wearing  down, 
the  carina  of  the  crown  and  the  lateral  edges  of  enamel  stand  up 
as  ridges,  and  these,  with  the  depressed  adjacent  softer  portions, 
rendered  the  tooth  an  excellent  triturator.  Leidy  believes  the 
teeth  were  grouped  in  a  quincuncial  manner;  but  we  cannot 
make  this  point  clear  without  cuts,  and  therefore  we  refer  the 
reader  to  Leidy's  under-cited  work  for  fuller  explanations. 

If  the  vertebrae  of  Hadrosaurus  reveal  habits  quite  exceptional 
from  those  of  recent  reptilian  life,  their  limbs  present  us  with 
indications  of  others  quite  as  unexpected  to  those  who  have  con- 
fined their  attention  to  living  forms.  The  hind  limbs  were  of 
extraordinary  size  and  strength,  and  far  exceeded  the  fore  limbs. 
Thus  a  femur  of  an  adult  specimen  was  found  to  be  4l£  inches 
long,  and  the  tibia  36|  inches,  the  two  together  being  6  feet 
6  inches  when  placed  end  to  end.  The  humerus  was  22£  inches, 
and  the  ulna  23£  inches,  the  two  together  being  barely  3  feet 
10  inches.  This  disproportion  of  the  limb  occurs  in  several 
other  cretaceous  reptiles,  and  from  this  fact,  together  with  the 
nature  of  the  bones,  one  is  led  to  conjecture  that  the  monstrous 
Hadrosaurus,  Iguanodon,  &c,  leaped  about  on  their  hind  legs, 
like  the  kangaroos  of  the  present  day.  The  disproportion  of 
limb  would  not  be  incompatible  with  a  quadrupedal  mode  of 
progression,  as  illustrated  by  frogs ;  but  the  footprints  left  by 
Iguanodon  demonstrate  that  the  members  of  that  genus  habitually 
walked  or  jumped  on  their  hind  legs,  and  hence  it  may  be  sur- 
mised that  other  Dinosaurians  allied  to  them  progressed  in  the 
same  fashion.  And  this  brings  to  mind  the  curious  analogy 
that  while  kangaroos  form  part  of  a  fauna  in  which  this  superior 
development  of  the  hind  limb  is  a  prevalent  feature,  so  it  would 
seem  that  in  the  time  of  Hadrosaurus  the  same  peculiarity  pre- 
vailed amongst  its  terrestrial  allies,  and  may  be  was  a  modifica- 
tion of  structure  characteristic  of  the  fauna  of  a  particular 
region.  What  a  strange  world  it  must  have  been  where  great 
Hadrosauri  25  feet  in  length  jumped  about  in  herds,  pursued  by 
equally  gigantic  carnivorous  reptiles,  such  as  Lcelaps,  clearing 
upwards  of  30  feet  at  each  bound. 

(Leidy,  J.,  Cretaceous  Reptiles  of  the  United  States ;  Cope,  E.  D., 
Fossil  Reptiles  of  New  Jersey,  American  Naturalist,  vol.  i.  p.  23.) 

HALCROSIA.    [Crocodilia,  E.  C.  S.  cols.  322  ;  324.] 

HATTERIA.  Until  recently  this  was  the  generic  name 
applied  to  a  lizard  which  forms  one  of  the  most  characteristic 
species  of  the  reptilian  fauna  of  New  Zealand.  It  is  now  usually 
called  Sphenodon,  under  which  head  further  notes  respecting  it 
are  given  [Sphenodon,  E.  C.  S.].  In  an  earlier  article  [Geo- 
graphical Distribution  of  Animals,  E.  C.  S.  col.  429]  we  un- 
fortunately said  it  was  the  nearest  living  representative  of  Teler- 
pcton,  whereas  we  intended  to  say  Hyperodapedon,  a  genus  which 
is  found  in  the  same  rocks  and  locality  as  the  last  mentioned. 
[Hyperodapedon,  E.  C.  S.] 

HAYTORITE  is  a  pseudomorph  of  chalcedony  after  datholite. 

HORNESITE,  a  name  applied  by  Haidinger  to  a  hydrated 
arsenate  of  magnesia  found  in  the  collection  of  minerals  in  the 
Museum  at  Vienna,  and  believed  to  have  been  obtained  from 
some  locality  in  the  Bannat.  Only  one  specimen  is  known.  In 
it  may  be  detected  flat  rhomboidal  lamina?  with  angles  of  36° 
and  144°,  which  cleave  readily  parallel  to  their  broad  faces, 
which  have  a  pearly  lustre.  The  crystals  probably  belong  to 
the  monoclinic  system.  The  colour  is  snowy  white,  but  thin 
flakes  are  transparent  and  flexible.  The  hardness  is  1,  or  some- 
what less,  and  the  specific  gravity  2 -474.  The  analysis  by 
Hauer  yielded  the  following  result  : — 

Arsenic  acid   46  33 

Magnesia   24-54 

Water   29  07 

Loss                                                     .   .  "06 

This  answers  to  the  formula,  3  Mg  0,  As2  05  +  8  H2  0.  The 
mineral  readily  fuses  before  the  blowpipe,  and  will  even  melt,  in 
thin  splinters,  in  the  flame  of  a  candle.  It  is  insoluble  in  water, 
but  soluble  in  acids.  The  specimen  in  the  Vienna  Museum  is 
embedded  in  a  coarsely  granular  calcspar,  and  is  associated  with 
garnets. 

HORNBLENDE  [E.  C.  vol.  i.  col.  70 ;  Augite,  E.  C.  vol.  i. 
cols.  343,  344 ;  Hornblende,  E.  C.  vol.  iii.  col.  129].  Under  the 
term  Actinolite  are  included  the  glassy  and  fibrous  hornblendes. 
There  are  three  varieties  of  actinolite,  viz.,  the  glassy,  the  fibrous, 
and  the  granular.  The  glassy  includes  the  bright  green  crystals 
having  a  vitreous  lustre.    When  the  crystals  are  closely  packed 


together  in  wedges  or  radii  they  belong  to  the  fibrous  variety,  and 
when  aggregated  in  an  irregular  manner  they  are  sometimes 
called  asbestiform  actinolite.  Raphilite  is  an  example  of  this  last 
variety  ;  it  is  found  near  Lanark  in  Canada,  and  at  Croey  Head, 
in  Donegal,  Ireland.  The  theoretical  chemical  composition  of 
actinolite  is  given  in  the  article  Augite,  E.  C,  under  Strahlstein. 
The  following  is  an  analysis  by  Rammelsberg  : — 


Silica   5677 

Magnesia  .........  21-48 

Lime  13-56 

Protoxide  of  iron  5-88 

Alumina  0-97 

Loss  by  ignition  2-20 


100-86 

In  some  varieties  there  are  also  protoxide  of  manganese  and 
fluoric  acid,  the  latter  existing  probably  as  a  double  fluoride  of 
silicon  and  calcium.  The  green  is  attributed  to  small  quantities 
of  iron  and  chromium.  The  specific  gravity  is  usually  about 
3-05.  Actinolite  has  been  found  m  several  of  the  Cornish  mines; 
near  the  Bowder  Stone,  Cumberland  ;  one  or  two  places  in 
Wales  ;  many  parts  of  the  North  of  Scotland  ;  while  abroad  it 
occurs  in  the  Zillerthal  (Tyrol),  Norway,  Sweden,  Greenland, 
Finland,  Piedmont,  and  Pennsylvania. 

HYDRA  [E.  C.  vol.  iii.  cols.  150—152].  But  little  requires 
to  be  said  about  this  genus  in  addition  to  the  long  account 
already  given  in  the  E.  C.  Our  knowledge  respecting  this  group 
is  still  imperfect,  more  especially  in  connection  with  the  struc- 
ture of  the  reproductive  organs  and  the  development  of  the 
embryo  ;  and  we  are  still  in  ignorance  as  to  the  way  in  which 
contraction  and  extension  are  effected.  No  muscular  fibres  have 
been  detected,  as  stated  by  Corda. 

This  genus  of  about  half  a  dozen  species  is  believed  to  be 
entirely  confined  to  fresh  water,  while  all  its  nearest  allies  in 
structure  (with  the  exception  of  Cordvlophora)  are  exclusively 
marine.  Of  the  seven  or  eight  species  known,  four  are  generally 
distributed  in  Europe.  Leuckart  states  that  one  or  two  species 
exist  in  the  North  Sea,  and  Bosc  that  two  species  live  on 
the  sea-weed  in  the  Atlantic  Ocean.  These  latter  observations 
require  further  confirmation,  for,  if  true,  they  prove  that  the 
fresh-water  hydras  do  not  occupy  so  remarkably  isolated  a 
position,  geographically,  as  is  usually  supposed. 

Hydra  is,  perhaps,  the  simplest  of  all  the  Hydrozoa,  and  is 
regarded  by  most  naturalists  as  the  typical  form.  [Actinozoa, 
E.  C.  S. ;  Hydrozoa,  E.  C.  S.]  It  is  the  only  genus  in  the 
order  Hydridm. 

HYDROZOA,  a  class  of  animals,  concerning  which  various 
details  have  been  given  in  the  Cyclopedia  under  the  articles 
Acalephje,  Hydra,  Hydroidjs,  and  Lucernariad^e.  It  com- 
prises in  round  numbers  about  500  or  600  species,  which 
present  so  great  a  diversity  of  form  that  it  is  at  first  sight 
difficult  to  perceive  any  structural  character  common  to  the 
group.  As  the  perception  of  this  relationship  of  plan  often 
greatly  facilitates  the  understanding  of  the  real  structure  of 
any  particular  species  which  may  be  the  object  of  curiosity,  we 
will  endeavour  to  indicate  in  what  this  relationship  consists, 
and  why  it  is  that  the  genera  Hydra,  Coryne,  Sertularia,  Pelagia, 
Diphyes,  and  Lucernaria  are  associated  together  in  the  same 
class.  And,  perhaps,  the  best  way  to  develope  this  relationship 
will  be  to  give  an  account  of  (1)  the  development  of  the  ovum 
and  embryo,  (2)  the  typical  forms  of  each  group,  (3)  the  princi- 
pal modifications  of  each  of  the  typical  forms,  (4)  the  phenomena 
relating  to  generation,  or  the  production  of  eggs,  and  (5)  the 
classification  of  the  genera  and  families. 

The  structure  of  the  ovum  is  so  uniformly  identical  in  all 
animals  that  the  description  of  the  ovum  of  any  one  animal 
will  apply  to  that  of  every  other ;  and  although  the  eggs  of  but 
few  Hydrozoa  have  been  properly  observed,  there  is  much 
reason  to  believe  that  the  structure  of  the  unknown  eggs  is 
essentially  the  same  as  that  of  Laomedea  flexuosa,  which  has 
been  so  carefully  described  by  Professor  Allman,  whose  account 
will  be  somewhat  closely  followed.  The  ovum  {fig.  1)  is  about 
•01  inch  in  diameter  just  before  segmentation  commences.  It  is 
of  a  granular  structure,  and  contains  a  distinct  germinal  vesicle 
about  -002  inch  in  diameter,  situated  very  excentrically,  and 
easily  separated  from  the  surrounding  fluid  or  vitellus  (yolk). 
When  isolated  on  the  stage  of  the  microscope  it  is  seen  to  be  of 
a  beautifully  spherical  form,  and  to  be  filled  with  a  transparent 
colourless  fluid,  in  which  floats,  sometimes  one  spherical  body  or 
the  germinal  spot,  and  sometimes  a  group  of  from  2  to  10  such 
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bodies,  which  probably  represent  the  germinal  spot.  These 
bodies  are  soluble  in  sea-water,  and  the  walls  of  the  vesicle 
permit  the  passage  of  water  through  them,  so  that  they  should 
be  placed  in  some  fluid  in  which  they  arc  not  dissolved. 
Such  a  fluid  is  that  forming  the  vitellus,  as  also  sea-water  to 
win.  h  a  little  tincture  of  iodine  has  been  added.  The  latter  is 
the  more  preferable,  since  it  renders  them  and  their  contents 


more  distinct,  and  shows  them  to  be  themselves  vesicles  contain- 
ing a  few  minute  granules.  The  vitellus  (yolk)  is  composed  of 
minute  spherical  corpuscles  of  apparently  homogeneous  structure, 
and  of  granules  so  small  as  not  to  admit  of  measurement.  The 
ovum,  which  is  enveloped  in  a  thin  vitelline  membrane,  gra- 
dually increases  in  size,  and  after  a  time  the  germinal  vesicle 
disappears,  but  no  change  in  the  structure  of  the  egg  seems  to 
follow  as  a  consequent  result.  What  becomes  of  it  is  unknown, 
but  Professor  Allman  thinks  it  probable  that  it  bursts  and 
scatters  its  contents,  which  mingle  with  the  vitellus  or  yolk. 
However,  whether  this  is  so  or  not,  segmentation  sets  in  almost 
immediately  after  the  disappearance  of  the  germinal  vesicle. 
The  yolk  splits  into  two  halves,  each  half  divides,  and  the  sub- 
division continues.  These  products  of  successive  duplication 
are  called  cleavage  spheres.  When  there  are  about  36  such 
cleavage  spheres  a  distinct  nucleus  appears  in  some  of  them,  and 
when  they  are  still  more  numerous,  every  sphere  is  seen  to  have 
its  own  nucleus  (fig.  2).  It  is  probable  that  the  invisibility 
of  the  nuclei  in  the  earlier  formed  and  larger  spheres  is  due  to 
their  being  thickly  imbedded  in  the  thick  opaque  vitellus.  The 
cleavage  spheres  consist,  like  the  original  yolk,  of  spherical 
corpuscles  intermingled  with  still  smaller  granules.  At  this 
stage  a  new  phenomenon  presents  itself.  The  spheres  forming 
the  outer  layer  of  the  ovum  become  transformed  from  spherical 
bodies  into  long  prismatic  ones,  having  their  main  axis  perpen- 
dicular to  the  surface  of  the  egg,  and  form  an  outer  wall  (fig.  3). 
Up  to  this  point  the  main  feature  has  been  the  conversion  of  an 
apparently  homogeneous  substance  into  a  heterogeneous  one,  a 
feature  which  the  ovum  of  Laomedea  shows  in  common  with  the 
ovum  of  man  and  the  higher  animals.  This  will  be  evident  on 
comparing  the  account  above  given  with  the  passage  concerning 
the  human  ovum,  quoted  in  the  article  Reproduction  in 
Plants  and  Animals,  E.  C,  vol.  iv.  col.  568.  The  analogy 
between  them  is  not  merely  one  of  form :  it  extends  to  the 
general  functions  of  the  two  layers.  In  the  higher  animals  the 
inner  layer  undergoes  but  little  change  or  differentiation,  and 
throughout  the  whole  life  of  the  individual  it  plays  a  pre- 
eminently important  share  in  the  function  of  alimentation ;  on 
the  other  hand,  the  outer  layer  undergoes  great  changes,  and 
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gives  rise  to  the  most  complicated  structures,  Buch  w  the 
integuments,  bones,  muscles,  nerves,  and  sensory  apparatus. 
The  various  organs  are  produced  by  budding  from  one  or  both 
these  layers.  The  same  tiling  occurs  in  the  Laomedea  and  all 
the  Hydrozoa.  The  outer  layer  is  developed  into  the  hard 
tegumentary  tissues,  the  bands  of  muscles,  and  the  various 
organs  of  sense.  The  inner  layer  undergoes  little  change,  and  is 
principally  employed  in  aiding  digestion.  The  organs  are  deve- 
loped from  one  or  other,  or  both  of  the  layers.  With  this, 
digression,  we  will  return  to  consider  what  are  the  further 
changes  undergone  by  the  ovum  of  Laomedea.  The  nuclei 
which  were  previously  visible  in  the  cleavage  spheres  have  now 
ceased  to  be  distinguishable,  while  these  spheres  at  the  same 
time  show  a  distinct  investing  membrane.  On  breaking  down 
the  ovum  under  the  microscope,  it  is  found  to  consist  of  loosely 
aggregated  cells,  some  spherical,  some  elongated,  and  all  with  a 
more  or  less  numerous  brood  of  smaller  cells  within  them.  The 
outer  layer  is  now  well  marked,  the  ovum  begins  to  change  from 
a  sphere  into  an  elongated  shape,  and  the  large  cells  with  their 
endogenous  brood,  have  become  a  multitude  of  small  free 
vesicles  mingled  with  the  granules,  which  have  all  along  formed 
a  part  of  the  constituents  of  the  ovum.  This  elongated  body 
gradually  shows  signs  of  contractility,  and  it  breaks  through  the 
gonophore  or  embryo-sac  which  envelopes  it,  and,  straightening 
itself',  appears  as  a  long  conical  body  (Jig.  4),  or  embryo.  It  is 
entirely  clothed  with  vibratile  cilia,  by  means  of  which  it  moves 
slowly  along  the  bottom  of  the  vessel  containing  it.  It  still 
consists  of  two  layers,  which  have  been  termed  the  endoderm, 
and  the  ectoderm ;  but  in  addition  we  have  a  central  cavity, 
which  appears  to  have  been  formed  by  the  liquefaction  of  the 
innermost  cells  and  granules,  and  which  represents  the  diges- 
tive cavity  of  the  future  adult  animal.  As  yet  there  is  no  aper- 
ture leading  into  it;  but  the  ectoderm  contains  a  multitude  of 
minute  oval  bodies  having  a  high  refractive  power,  which  it  is 
supposed  may  be  the  rudiments  of  the  thread  cells.  This  stage 
is  generally  known  by  the  name  planula. 

The  development  of  the  ovum  into  the  planula  has  been  care- 
fully traced  in  a  few  species  only  of  the  Hydrozoa,  but  the  deve- 
lopment of  the  planula  into  the  adult  hydroid  form  has  been 
traced  in  many.  The  changes  undergone  by  Eudendrium 
racemosum  form  a  good  illustration  of  what  occurs  in  most  cases. 
The  planula  or  ciliated  embryo  roams  about  for  two  or  three 
days,  then  loses  its  cilia,  and  with  them  its  activity,  although  it 
still  creeps  slowly  from  one  place  to  another  by  the  general  con- 
tractility of  its  body.  When  it  reaches  a  suitable  place  it 
contracts  into  a  flat  disk-like  shape,  throws  out  a  secretion  from 
the  lower  or  proximal  surface,  and  attaches  itself  thereby  to 
some  fixed  object.  From  this  flattened  disk  a  slight  cylindrical 
and  hollowed  column  arises.  The  base  now  expands  laterally, 
while  at  the  same  tune  it  becomes  depressed  vertically,  so  as  to 
acquire  the  condition  of  a  little  circular  disk  of  adhesion.  At 
the  same  time  also  the  embryo  becomes  enlarged  a  Uttle  beneath 
its  free  or  distal  extremity  by  the  formation  of  a  slightly 
prominent  circular  ridge,  while  an  exceedingly  delicate  periderm 
has  been  excreted  as  an  almost  imperceptible  film  over  its  whole 
surface.  The  next  change  is  the  division  of  the  disk  into  lobes, 
separated  from  one  another  by  radiating  fissures,  which  com- 
mence as  shallow  notches  at  the  circumference,  and  thence 
gradually  increase  in  depth  until  they  nearlyT  reach  the  central 
vertical  column.  These  lobes,  like  the  columns,  are  composed 
of  two  layers,  and  each  contains  a  prolongation  of  the  general 
cavity  of  the  body.  The  lobes  increase  in  number  by  successive 
dichotomous  division.  While  this  is  proceeding,  the  embryo 
itself  grows  larger,  the  circular  ridge  becomes  more  pro- 
nounced, and  a  portion  of  the  front  part  of  the  ridge  is  more 
decidedly  marked  off  from  the  rest  of  the  body.  The  periderm 
at  this  part  is  more  distinctly  seen  than  elsewhere  in  conse- 
quence of  its  partial  withdrawal  from  the  included  structures. 
Soon  after  the  ridge  developes  into  a  circle  of  about  10  short  thick 
tentacles  while  at  some  distance  behind  them  the  body  is 
narrowed  into  a  short  nearly  cylindrical  stem  springing  dis- 
tinctly from  the  centre  of  the  basal  disk,  and  the  more 
contracted  part  which  lies  in  front  of  the  circle  of  rudimental 
tentacles  is  plainly  recognisable  as  the  proboscis  of  the  future 
polypite.  The  tentacles  increase  rapidly  in  number  by  the 
development  of  fresh  ones  between  those  already  formed.  The 
second  set  appear  to  spring  from  the  same  line  as  the  first,  but 
may  be  distinguished  by  the  tentacles  forming  it  being  shorter 
than  the  others.  The  tentacles  consist  of  two  layers,  the  outer 
or  ectoderm,  and  the  inner  or  endoderm,  whose  structure  pre- 
sents no  greater  complexity  than  is  met  with  in  the  planula 
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etagc.  The  ectoderm  is  apparently  formed  of  a  single  layer  of 
prismatic  cells,  while  the  endoderm  seems  to  fill  the  entire  axis 
with  a  mass  of  minute  spherical  loosely  aggregated  cells.  Just 
behind  the  tentacles  the  body  of  the  young  polypite  is  seen  to 
be  excavated  by  a  large  cavity,  in  which  is  a  multitude  of  loose 
spherical  cells  filled  with  a  red  granular  pigment  thrown  nil'  from 
the  inner  surface  of  the  walls.  The  polypite  is  still  invested 
in  the  delicate  chitinous  periderm,  which  entirely  covers  it, 
even  to  the  very  ends  of  the  tentacles.  For  some  time  it  has 
formed  a  loose  covering  over  the  free  end  of  the  body,  and  it 
ultimately  ruptures  in  front  of  the  tentacles,  and  thereby  admits 
the  free  access  of  water  to  the  surface  of  the  polypite.  The 
tentacles  also  have  greater  freedom  of  expansion ;  the  proboscis 
is  perforated,  and  this  perforation  is  the  first  indication  of  the 
communication  between  the  digestive  cavity  of  the  polypite  and 
the  medium  in  which  it  dwells.  We  purposely  avoid  using  the 
Word  mouth  for  this  perforation,  and  stomach  for  the  general 
cavity  of  the  body,  because  we  hold  that  the  same  word  should 
only  be  applied  to  homologous  parts,  that  is,  to  parts  whicli 
occupy  corresponding  positions  in  the  same  plan  of  structure. 
The  so-called  mouth  we  shall  term  actinostome  or  polype-mouth. 
The  young  Eudendrium  is  now  a  true  polypite.  Its  stem 
elongates ;  while  the  body,  tentacles,  and  proboscis  rapidly  acquire 
all  the  characters  of  the  adult.  It  developes  a  creeping  stolon, 
as  also  new  polypites,  and  undergoes  various  other  changes  ; 
but  these  phenomena  will  be  considered  in  another  part  of  this 
article. 

The  changes  which  we  have  somewhat  minutely  described  are, 
in  most  of  the  essential  points,  in  all  probability  identical  with 
those  which  occur  in  nearly  all  lhjdrozoa.  They  have  been 
verified  in  the  genera  Oordylophora,  Clava,  Cyaruca,  and  Aurelia. 
The  observations  on  the  last  were  made  by  Agassiz,  and,  as  his 
description  supplies  some  details  not  noticed  in  the  ova  of  Lao- 
medea,  we  will  repeat  it  here.  The  species  to  which  the  eggs 
belonged  was  A.  Jlavidula.  He  saw  in  the  ovary  a  number  of 
simple  globular  bodies  which  he  concludes  were  eggs,  since, 
beginning  with  them,  a  graduated  series  of  similar  bodies  was 
found  to  merge  into  other  bodies  which  had  all  the  charac- 
teristics of  genuine  eggs.  The  smallest  of  these  bodies,  when 
examined  by  a  high  magnifying  power,  appeared  like  homo- 
geneous masses  of  jelly.  When  a  rather  larger  body  is  examined 
with  the  same  magnifying  power  it  resembles  a  sac  containing  a 
few  large  globules,  which  globules  are  perfectly  clear  and  homo- 
geneous. These  globules  are  regarded  by  Professor  Agassiz  as 
representing  the  yolk,  and  he  draws  attention  to  the  fact  that 
very  few  of  them  are  required  to  fill  the  egg.  In  a  slightly 
larger  egg  the  globules  are  much  smaller  and  more  numerous, 
and  hence  it  is  supposed  the  original  globules  have  been  broken 
down  into  smaller  ones.  Apparently  there  is  no  definite  boun- 
dary to  the  egg,  but  changes  like  these  would  seem  to  indicate 
that  there  is  one,  although  invisible.  In  an  egg  somewhat 
larger  than  the  last  a  vesicle  is  developed  which  ultimately  fills 
one  half  the  diameter  of  the  egg.  This  is  the  germinal  vesicle, 
and  within  it  may  be  seen  a  still  smaller  one  which  is  the 
germinal  spot ;  both  vesicles  are  clear  and  homogeneous.  The 
yolk  globules  are  now  so  small  and  closely  packed  that  they  look 
like  mere  granules;  and  the  colour  of  the  yolk  has  changed  from 
its  former  transparent  colourless  appearance  to  a  bluish-grey 
colour.  For  a  short  time  after  this  the  increase  of  the  egg  in  size 
appears  to  be  more  due  to  the  growth  of  the  inner  vesicles  than 
to  the  yolk.  The  phenomena  which  appear  at  this  time  are  so 
important  that  we  will  give  the  original  account,  premising  that 
the  Purkinjean  and  Wagnerian  vesicles  correspond  to  our 
germinal  vesicle  and  germinal  spot.  "  The  Purkinjean  vesicle 
bursts,  and  yet  the  space  occupied  by  it  remains  clear,  and  the 
Wagnerian  vesicle  remains  intact,  and  might  be  mistaken  for  the 
Purkingean  vesicle  were  it  not  for  its  peculiar  appearance,  by 
which  it  may  be  recognized  when  compared  with  other  Wag- 
nerian vesicles  of  undoubted  character  and  relations.  The  yolk 
cells  at  this  period  are  larger  than  ever,  and  have  an  apparent 
diameter,  under  this  magnifying  power,  of  about  ith  of  an  inch, 
or  in  reality  j^gth  of  an  inch.  The  vitelline  sac  is  very  thick,  a 
peculiarity  also  noticeable  in  another  genus,  Cyanaa,  but  never 
in  the  eggs  of  any  of  the  naked-eyed  Medusa?.  Finally  the 
Wagnerian  vesicle  bursts  and  leaves  a  homogeneous  clear  space 
in  the  centre  of  the  egg.  To  what  degree  this  clear  space  is 
filled  up,  or  whether  it  disappears  altogether  during  segmenta- 
tion, we  are  not  able  to  state,  for  we  have  not  seen  the  segmen- 
tation of  the  yolk  in  Aurelia  or  in  Gyancea.  After  segmentation 
the  vibratile  cilia  appear,  and  by  their  means  the  young  leave 
the  ovary,  and  make  their  way  into  pouches  in  a  long  curtain 


appendage  which  hangs  from  the  lower  side  of  the  disk  of  the 
mother  Aurelia.  Sometimes  the  young  are  of  a  globular  shape 
and  sometimes  oval  when  they  leave  the  ovary,  and  there  is  also 
a  great  variation  in  size,  but  this  is  probably  mainly  in  conse- 
quence of  the  great  degree  of  contractility  and  expansibility 
possessed  by  them.  In  this  early  stage,  even  when  the  indi- 
vidual possesses  a  globular  form,  the  motion  is  rolling  and  zig- 
zag ;  but  when  the  individuals  arc  elongated  they  proceed  in  an 
almost  direct  line  with  one  end  forward.  This  direct  motion  is 
most  favourable  to  effecting  a  passage  from  the  ovary  to  the 
pouches,  and  in  most  cases  the  individuals  are  of  this  elongated 
shape  when  they  make  the  transit.  The  young  at  this  stage 
have  distinct  inner  and  outer  walls,  and  a  digestive  cavity, 
but  no  mouth.  The  cilia  are  very  short,  and  their  motions 
appear  to  be  more  or  less  voluntary  ;  for  it  frequently  liAppens 
that  when  all  the  cilia  are  bent  in  one  direction  they  suddenly 
stop,  pause  for  a  moment,  and  then  resume  activity  with  their 
points  turned  in  the  opposite  direction.  After  a  time  the  peri- 
pheric portion  just  beneath  the  cilia,  and  the  centre,  become 
slightly  transparent,  the  transparency  increases  until  the  outer 
part  forms  a  distinct  layer  enveloping  the  whole,  and  the  central 
part  forms  a  cavity  bounded  by  a  distinct  outline  ;  and  the 
embryo  is  now  clearly  divided  into  (1)  the  ectoderm,  (2)  the  en- 
doderm, and  (3)  the  digestive  cavity.  The  digestive  cavity 
enlarges,  the  uniform  transparent  gray  colour  changes  into  a 
faint  rosy  tint.  The  mouth  is  now  formed  by  the  depression  of 
the  outer  surface  of  the  inner  wall,  by  the  conversion  of  this 
depression  into  a  perforation  or  channel,  and  by  the  subsequent 
perforation  of  the  outer  wall.  The  next  phase  is  the  assumption 
in  succession  of  an  ovate,  of  a  pyriform,  and  of  a  long  cylindrical 
shape  ;  the  conversion  of  the  upper  part  of  the  body  from  a 
cylindrical  to  a  somewhat  quadrangular  form  ;  and  the  projection 
of  the  four  angles.  The  embryo  is  now  from  Tk,th  to  ith  of  an 
incli  in  length.  The  final  changes  we  have  to  notice  here  are 
the  deepening  of  the  rosy  tint  into  a  brownish-pink  colour,  the 
settling  of  the  embryo  on  the  narrower  end  of  its  body,  and  its 
attachment  to  a  solid  surface  by  means  of  a  horny  secretion." 

In  a  few  genera,  as  for  example  Tubularia  and  Myriothela,  a 
different  order  of  things  prevails.  According  to  Prof.  All  man 
the  granular  plasma  (p,fig.  22)  which  occupies  the  position  in 
Tubularia  corresponding  to  that  occupied  by  the  ovary  of  other 
Hydrozoa,  gives  rise  to  fragments  which  develope  into  embryos. 
But  as  they  never  show  any  traces  of  a  germinal  vesicle  or 
germinal  spot,  some  persons  have  contended  that  they  cannot  be 
regarded  as  true  ova.  In  reply  to  these  Professor  Allnian  urges 
that  since  "  the  plasma  in  which  they  originate  holds  in  the 
gonophore  which  contains  it  a  position  precisely  similar  to  that 
held  by  the  undoubted  spermatogenous  tissue  in  the  male 
gonophores  of  the  same  species,  and  as  nothing  else  is  presented 
by  the  hydroid  which  can  in  any  way  be  regarded  as  ova,  we 
shoidd,  by  denying  to  them  the  essential  attributes  of  ova,  be 
reduced  to  the  anomalous  alternative  of  admitting  the  existence 
of  the  male  element  without  the  correlative  female  one."  Ac- 
cording to  Dr.  Wright  the  embryos  of  Chrysaora  hyoscella  are 
developed  from  similar  bodies  which  never  show  any  traces  of  a 
germinal  vesicle  or  spot :  this  species  we  may  mention  is  said  to 
produce  planuloid  embryos.  In  Tubularia  the  generative  pro- 
duct lies  between  the  ectoderm  and  the  endoderm,  but  appear? 
to  be  connected  with  the  latter  rather  than  the  former,  since  it 
appears  to  grow  in  bulk  by  the  absorption  of  this  membrane. 
The  changes  which  the  detached  masses  of  plasma  undergo  are 
thus  described  by  Professor  Allman.  In  the  act  of  development 
the  detached  mass  becomes  extended  as  a  disk  over  the  residual 
plasma.  In  this  disk  Ave  can  always  recognize  a  differentiation 
between  its  peripheral  and  central  portions.  Next,  from  the  cir- 
cumference of  the  disk  short  and  thick  processes  radiate  all  round, 
and  these  soon  elongate  themselves  into  tentacles,  the  disk  at  the 
same  time  gradually  becomes  more  gibbous  on  the  side  turned 
away  from  the  axis  of  the  gonophore ;  its  interior  becomes  hollowed 
out  into  a  digestive  cavity,  and  a  mouth  makes  its  appearance  in 
the  centre  of  the  opposite  side,  or  that  in  contact  with  the  plasma. 
The  embryo  now  retreats  from  the  plasma,  the  mouth  is  seen  to  be 
elevated  on  a  conical  prominence,  while  the  side  opposite  to  the 
mouth  becomes  more  and  more  prolonged  until  it  assumes  the 
form  of  an  elongated  oval  peduncle  into  which  the  general 
cavity  is  continued.  The  extremity  of  this  prolongation  presents 
the  appearance  of  delicate  strioe  (probably  fibres)  radiating  f<  <r  a 
short  distance  from  its  central  point — a  peculiar  structure  which 
might  easily  lead  to  the  belief  that  an  aperture  was  here  present. 
At  the  same  time  a  circle  of  very  short  tentacula  makes  its 
appearance  immediately  around  the  mouth.    In  this  state  it 
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escapes  from  the  gonophore,  and,  after  continuing  free  for  a  period, 
the  side  opposite  to  the  mouth  becomes  ultimately  developed 
into  a  cylindrical  stem,  which  soon  clothes  itself  with  a  periderm, 
and  fixes  the  young  Tubularia  to  some  neighbouring  object. 

In  this  mode  of  development,  the  chief  distinctive  peculiarities 
ore  that  the  embryo  does  not  acquire  the  ciliated  locomotive 
itage,  but  passes  the  period  corresponding  to  it  in  other  Hydro- 
zoa in  connection  with  its  mother;  and  that  it  does  not  become 
free  until  after  the  appearance  of  the  mouth  (actinostome)  and 
tentacles.  In  this  free  condition  the  embryo  is  called  an  Acti- 
vula.  It  will  be  seen  that  this  actinnla-stage  corresponds,  as 
far  as  development  is  concerned,  to  the  stage  shown  by  the  other 
Hydrozoa  a  short  time  after  they  have  fixed  themselves.  The 
development  of  the  fresh-water  hydra  has  never  been  traced,  but 
certain  facts  render  it  probable  that  it  may  assume  the  hydroid 
form  without  passing  through  the  planula-stage.  It  has  been 
stated  that  in  some  genera  the  ova  are  directly  developed  by 
a  continuous  series  of  developmental  phases  into  the  adult 
medusae ;  but  the  evidence  on  this  point  has  not  yet,  so  far  as  we 
know,  been  satisfactorily  established  in  any  single  instance.  In 
one  species  of  Lizzia,  however,  Claparede  has  traced  the  develop- 
ment of  the  egg  into  a  medusoid  form  without  any  intermediate 
hydroid  stage;  and  although  but  slight  changes  were  apparently 
required  to  convert  this  into  the  adult  form,  still  the  gap  was 
sufficient  to  prevent  our  assuming  that  it  might  be  filled  up  by 
direct  metamorphism. 

From  the  foregoing  paragraphs  it  appears  probable  that  with 
the  exclusion  of  a  few  doubtful  cases,  which  may  or  may  not 
prove  to  be  exceptions,  the  ova  of  all  Hydrozoa  assume,  sooner 
or  later,  a  form  which  agrees  in  all  general  points  of  structure 
and  relative  position  of  parts  with  the  common  fresh-water 
Hydra,  which  is  by  common  consent  viewed  as  the  representative 
form  of  the  class,  chiefly  because  it  has  the  simplest  organisa- 
tion. A  tolerably  accurate  idea  of  its  form  may  be  gained  from 
the  article  Hydra  in  the  Cyclopaedia,  but  there  is  room  for  a 
few  extra  details  here.  On  examining  a  Hydra  we  find  that  it 
consists  of  a  conical  column  attached  by  the  narrow  end  (hydro- 
rh  iza  or  adherent  disk),  and  of  a  number  of  tentacles  which  spring 
from  the  margin  of  the  broad  end,  and  surround  a  short,  conical 
projection,  whose  narrow  end  points  forward,  and  terminates  in 
an  aperture  or  polype-mouth,  The  column  or  stem  is  hollow, 
and  consists  of  two  parts  ;  viz.  (1),  the  part  in  front  of  the  ten- 
tacles (post-buccal  cavity  of  Allman),  and  (2),  that  just  behind 
the  tentacles,  where  the  food  is  digested  (the  stomach  of  Allman, 
and  the  polypite  of  Huxley).  The  polypites  are  usually  single, 
but  when  two  or  more  polypites  are  connected  together  the  com- 
pound group  is  called  a  hydrosoma. 

In  the  adult  Hydra  the  stem  is  a  triple-w*alled  sac,  each  wall 
having  a  special  name,  and  probably  a  special  function.  The 
outer  wall  is  known  as  the  ectoderm;  the  middle  wall  as  the 
basement  or  supporting  membrane  and  muscular  layer,  and  the 
inner  wall  as  the  endoderm.  The  ectoderm  is  transparent,  and 
without  any  apparent  structure  in  the  common  Hydra  (H.  vul- 
garis), although  when  the  creature  is  contracted  it  is  full  of 
wrinkles  and  folds  which  have  a  resemblance  to  the  outlines  of 
the  cells  in  the  endoderm.  It  has  imbedded  in  it  the  lasso  cells, 
of  which  there  are  two  kinds,  of  different  sizes;  the  smaller  and 
most  numerous  have  a  simple  thread  which,  being  protruded  for 
a  short  distance,  gives  a  bristly  look  to  some  of  the  clumps  of 
lasso  cells;  the  larger  ones  are  pear-shaped  when  their  thread  is 
ejected,  and  have  at  the  base  of  the  thread  three  slightly  curved 
spines.  In  H.  viridis  the  ectoderm  is  cellular,  not  homogeneous. 
Beneath  the  ectoderm  is  the  muscular  layer,  which  appears  as  a 
Bharp,  well-defined  line,  separating  the  outer  from  the  inner 
wall,  and  presents  no  trace  of  structure  under  a  magnifying 
power  of  200  diameters.  Beneath  this  is  the  endoderm,  which 
lines  the  general  cavity  of  the  body,  and  which  has  a  decided 
cellular  structure.  The  cells  are  closely  applied  against  one 
another,  and  vary  in  shape  from  short  prisms  to  long  cylinders, 
according  as  the  Hydra  is  contracted  or  expanded  ;  their  long 
axis  is  at  right  angles  to  the  axis  of  the  stem,  and  when  viewed 
endways  they  appear  like  an  irregular  network.  The  inner  ends 
of  these  cells  are  ciliated  and  form  the  lining  to  the  general  cavity 
of  the  body,  which  is  filled  with  a  fluid  containing  a  number  of 
nucleated  cells.  On  the  inner  surface  of  the  endoderm  there  are 
a  number  of  brownish  granules,  which  according  to  Reichert  are 
situated  within  the  endodermic  cells,  and  do  not  compose  a 
distinct  layer  by  themselves. 

Such  appears  to  be  the  structure  of  Hydra;  but  the  authorities 
differ  greatly  in  the  functions  they  attribute  to  the  different 
parts.    The  remarkable  contractile  power  of  the  Hydra  is  well 


known,  a  power  which  seems  to  be  exceedingly  well  developed 
in  the  group  of  Hydrozoa.  Dr.  Johnston,  whose  opinion  was 
adopted  in  tne  Cyclopaedia  article,  attributed  this  power  to  cer- 
tain muscles  and  to  the  propelling  effect  of  a  current  of  water. 
This  opinion  is  now  worthless  ;  for  what  were  considered  to  be 
muscles  by  Corda  are  now  known  to  have  been  the  externa] 
margin  of  the  tentacular  knobs,  and  of  the  cells  contained  in 
them,  while  there  is  no  evidence  to  show  that  any  current  of 
water  is  created  by  propulsion  ;  and  if  there  were  this  would 
imply  a  muscular  system  or  something  analogous  to  it.  The 
expansion  of  the  tentacles,  however,  is  quite  independent  of 
any  such  agency,  for  they  expand  and  contract  when  separated 
from  the  body  of  the  Hydra.  Reichert  asserts  that  the  ectoderm 
is  the  seat  of  the  contractile  power;  that  it  is  homologous  with 
the  sarcode  of  the  amoeba,  sponge,  and  other  Protozoans;  and  that 
the  middle  wall  is  formed  from  it  by  an  excreting  process.  The 
author  gives  his  reasons  for  adopting  these  conclusions,  but  they 
do  not  appear  to  us  by  any  means  sufficient  ones.  According  to 
other  authorities,  the  contractile  power  is  lodged  in  the  endoderm 
layer;  thus  Leydig  assigns  it  to  the  transparent  fluid  contained 
in  the  cells  of  the  endoderm,  and  others  attribute  it  to  the  cell 
membrane.  Until  recently  this  last  opinion  appeared  to  be  the 
most  prevalent ;  but  latterly  it  has  been  generally  thought  that 
this  power  resides  in  the  middle  layer  ;  and  the  main  argument 
in  favour  of  this  view  is,  that  in  the  higher  Hydrozoa  an  un- 
doubted muscular  system  occupies  a  corresponding  position. 

Gordylophora  is  another  freshwater  genus,  whose  structure  is 
very  similar  to,  but  somewhat  more  complicated  than,  that  of 
Hydra.  In  this  genus  a  number  of  polypites  are  grouped  in  a 
dendritic  form  by  a  common  stem  or  ccenosarc.  The  stem  of 
each  polypite  is  long  and  cylindrical,  and  the  tentacles  are  short 
and  clavatc.  The  cavity  of  the  .stem  is  divisible  into  three 
parts,  viz.,  (1)  the  post-buccal  cavity,  which  is  situated  between 
the  mouth  and  the  plane  from  whence  the  tentacles  have  their 
origin  ;  in  shape  it  varies  from  a  tube  to  a  globe,  according  as 
the  projection  supporting  the  mouth  is  or  is  not  dilated  ;  and 
the  cells  lining  it  present  a  smooth  surface.  (2)  The  digestive 
cavity,  which  occupies  all  the  interior  of  the  expanded  portion 
of  the  club-shaped  stem,  situated  behind  the  origin  of  the  tenta- 
cles ;  the  cells  which  line  it  are  large,  and  their  inner  ends  are 
uneven  and  separated,  so  as  to  give  them  the  appearance  of  villi 
projecting  into  the  digestive  cavity.  And  (3)  the  canal  of  the 
ccenosarc,  which  is  continuous  with  the  digestive  cavity,  but 
the  connection  can  be  temporarily  closed  by  the  approximation 
of  the  walls  of  the  lower  part  of  the  digestive  cavity ;  the  celLs 
lining  this  canal  are  small  and  present  a  smooth  surface.  The 
tentacles  are  hollow,  and  are  in  direct  communication  with  the 
digestive  cavity. 

The  body-wall  of  Cordylophora  is  composed  of  the  same  three 
layers  as  in  Hydra,  but  in  the  stem  they  are  enveloped  by  a 
fourth,  known  as  the  polypary.  At  present  only  one  species 
belonging  to  this  genus  is  known,  and  consequently  some  of  the 
details  given  below  respecting  the  structure  of  the  various 
layers  may  be  characteristic  of  the  species  rather  than  of  the 
genus.  The  ectoderm  is  a  weU  defined  membrane,  and  is 
composed  of  cells,  in  which  feature  it  resembles  Hydra  viridis, 
and  differs  from  H.  vulgaris.  Many  of  these  cells,  more 
especially  those  forming  the  outer  row,  have  developed  within 
them  other  and  smaller  cells,  which  contain  the  thread-cells. 
These  thread-cells  are  ovate  capsules,  slightly  curved  and 
tapering  at  one  end,  and  filled  with  a  transparent  fluid.  A 
minute  cylinder  is  attached  to  the  inner  side  of  the  sharper  end, 
which  extends  along  the  axis  of  the  ceU  for  about  two-thirds 
of  its  length.  When  the  animal  is  irritated  this  cylinder  is 
everted  through  the  end  of  the  capsule,  and  when  extended  it 
forms  a  conical  projection  terminating  in  a  long  filament.  At  the 
point  where  the  filament  is  attached  to  the  apex  are  three  minute 
curved  spheres.  The  thread-cells  are  developed  in  aU  parts  of 
the  ectoderm,  but  they  are  far  less  numerous  where  this  layer  is 
covered  by  the  hard  polypary  (and  where,  consequently,  they 
cannot  be  used  as  organs  of  offence)  than  in  the  tentacles.  In  the 
lat  ter  place  they  are  developed  in  large  numbers  and  collected  into 
groups  which  form  conspicuous  knobs  or  swellings ;  but  they  are 
most  numerous  at  the  extremities  of  the  tentacles.  The  ectoderm 
rests  upon  the  muscular  layer,  which  in  this  species  is  not 
structureless  as  in  Hydra,  but,  according  to  Allman,  contains  a 
number  of  longitudinal  fibres,  which  may  be  seen  in  the  portion 
of  the  ccenosarc  not  enveloped  in  a  polypary,  in  the  polypite, 
and  throughout  the  whole  length  of  the  tentacles.  The  endo- 
derm forms  the  inner  wall,  and  is  composed  of  long  cells  having 
their  length  arranged  at  right  angles  to  the  main  axis  of  the 
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Btem.  Their  size  and  character  vary  according  to  their  posi- 
tion, the  greatest  development  being  in  the  digestive  cavity. 
Here  they  form  a  remarkable  tissue,  with  their  rounded  ends 
prominently  projecting,  as  shown  in  fig.  5,  where  a  is  the  ecto- 
derm, /  the  muscular  layer,  and  b  the  endoderm.  Towards  the 
inner  half  of  these  cells  are  several  free  secondary  cells,  many 
of  which  themselves  contain  several  smaller  cells  or  nuclei.  In 
some  of  the  secondary  cells  (c)  there  is  a  single  nucleus  floating 
in  a  transparent  fluid;  in  others  (d)  the  nucleus  can  hardly  be 
seen  in  consequence  of  the  presence  of  a  number  of  brown 
granules  ;  and  in  others  the  interior  is  filled  with  a  brood  of 
young  cells.  There  are  also  particles  of  brown  granular  matter, 
which  appear  to  have  been  liberated  from  some  of  the  secondary 
cells.  This  glandular-like  structure  resembles  that  found  in  the 
corresponding  part  of  Hydra,  and  probably  indicates  a  similar 
function  in  both.  Dr.  Allman  states  that  the  secondary  cells 
are  obviously  secreting  cells  destined  by  the  rupture  of  them- 
selves and  of  their  mother-cells  to  discharge  their  contents  into 
the  stomach ;  while  the  granular  masses  are  considered  to  lie  the 
result  of  this  secreting  action.  In  the  tentacles  the  endoderm 
(b,fig.  6)  is  composed  of  smaller  cells,  which,  however,  nearly 
iill  up  the  tentacular  cavity,  and  at  times  do  so  entirely  by 
the  approximation  of  the  opposite  surfaces  ;  they  contain  within 
them  other  cells  of  the  same  glandular  appearance  as  those  in 
the  endoderm  of  the  stomach.  Fig.  G  represents  the  structure 
of  a  portion  of  a  tentacle,  a  being  the  ectoderm,  and  c  the  mus- 
cular layer  ;  in  it  will  be  noticed  a  series  of  what  appear  to 
be  septa.  Dr.  Allman  thinks  the  appearance  is  due,  not  to 
actual  partition,  but  to  the  occurrence  of  regular  intervals  in  the 
continuity  of  the  endodermic  layer.  A  similar  appearance  is 
met  with  in  Hydra,  in  which  genus,  Reichert  asserts,  they  are 
actual  septa,  and  that  the  communication  between  the  chambers 
is  by  means  of  circular  apertures  in  the  septa.  In  Coryne,  again, 
there  is  a  similar  appearance,  but,  as  we  shall  see  further  on,  a 
third  mode  of  accounting  for  it  is  proposed.  We  do  not  know 
that  any  one  has  recorded  the  existence  of  cilia  on  the  endoderm 
of  Cordylophora,  but  it  is  probable  they  have  much  to  do  with 
the  tremulous  motion  seen  by  Dr.  Allman  in  the  corpuscles  of 
the  fluid  contained  in  the  cavity  of  the  ccenosarc.  He  notices 
that  this  fluid  has  an  irregular  motion,  and  that  the  motion  of 
each  corpuscle  is  frecpiently  confined  to  a  circuit  not  greater 
than  the  diameter  of  the  cavity.  Sometimes  a  group  of 
corpuscles  rush  forward,  and  then  suddenly  stop,  allowing 
others  to  pass  by  them,  while  sometimes  no  traversing  motion 
can  be  detected  either  in  the  fluid  or  the  corpuscles.  When  the 
corpuscles  are  moving  in  their  inner  path  they  also  have  a  second 
kind  of  motion  of  a  peculiar  vibratile  or  tremulous  character, 
and  this  same  motion  may  also  be  observed  when  they  are 
otherwise  stationary.  This  motion  we  apprehend  is  caused  by 
cilia,  but  Dr.  Allman  says  it  "  may  be  due  to  the  currents 
produced  by  the  active  vital  processes  going  on  in  the  secreting 
cells  of  the  endoderm,  which  can  hardly  take  place  without 
causing  local  changes  in  the  chemical  constitution  of  the 
fluids  in  immediate  contact  with  the  cells,  and  a  consequent 
disturbance  of  the  stability  of  these  fluids." 

We  have  now  to  notice  the  polypary,  of  which  no  traces  are 
found  in  Hydra.  It  invests  the  branches,  stems,  and  creeping 
stolons  of  the  dendritically  formed  group,  terminating  at  the 
place  where  the  polypites  commence.  In  the  young  branches  it 
is  thin  and  almost  colourless,  but  in  the  old  branches  it  is 
yellowish  brown,  and  composed  of  several  layers.  In  the  young 
branches  the  endoderm  and  polypary  are  in  close  contact,  and 
the  same  remark  will  probably  apply  to  the  old  branches.  In 
the  latter,  however,  there  is  apparently  a  wide  interval  between 
the  two  for  considerable  lengths,  and  the  only  connection  seems 
to  be  by  a  series  of  processes  extending  from  the  ectoderm  to 
the  polypary.  The  places  where  these  processes  exist  are 
frequently  marked  by  external  annular  corrugations,  such  as 
occur  near  the  bases  of  the  branches  where  they  spring  from  the 
coenosarc.  According  to  Dr.  Allman,  it  is  highly  probable  that 
a  thin  delicate  membrane  is  in  contact  with  the  inner  surface  of 
the  polypary,  and  that  the  lacunse  are  in  the  ectoderm  itself.  His 
principal  reason  for  this  opinion  is  that  the  spaces  are  unques- 
tionably lacunse  in  the  ectoderm  in  the  nearly  allied  genus  of 
Syncoryne.  The  polypary  is  a  structureless  substance,  which  is 
believed  to  be  a  mere  secretion  from  the  ectoderm.  Its  interior 
diameter  increases  with  the  age  of  the  zooid,  but  how  the 
enlargement  is  effected  is  not  known,  although  Dr.  Allman  says 
it  must  be  by  distension. 

The  next  genus  whose  structure  we  propose  to  notice  is  Coryne, 
which  ia  marine,  like  all  the  other  Hydrozoan  genera,  with  the 


HYDROZOA.  492 


exception  of  the  two  already  treated  of.  We  have  selected  0. 
mirabilis  as  a  good  example  of  the  genus,  partly  because  it  ia 
better  known  than  most  other  species  in  consequence  of  the 
careful,  minute,  and  beautifully  illustrated  description  which 
Professor  Agassiz  has  given  of  it.  The  zooids  form  irregularly 
branched  colonies,  in  which  the  coenosarc  is  attached  to  some 
solid  object  for  a  short  portion  of  its  length,  the  rest  stretching 
freely  into  the  water.  The  same  parts  are  found  in  Coryne  as  in 
Cordylophora ;  thus  there  is  the  common  trunk,  or  coenosarc, 
from  which  is  developed  a  number  of  sterna  or  branches,  which 
terminate  in  a  swollen  part  containing  the  digestive  and  post 
buccal  cavities  ;  while  from  the  swollen  part  arise  one  or  more 
circles  of  tentacles.  The  substance  of  the  body  wall  is  composed 
of  four  layers  in  some  parts  and  three  in  others,  wliich  cor- 
respond to  those  termed  polypary,  ectoderm,  muscular  layer, 
and  endoderm  in  Cordylophora.  Professor  Agassiz,  however, 
alludes  to  two  walls  only,  which  appear  to  be  the  endoderm  and 
ectoderm.  This  arises  from  his  regarding  the  polypary  as  an 
excretion  product,  and  from  his  not  recognising  the  existence  of 
the  muscular  layer.  The  ectoderm  and  endoderm  form  a  double 
tube,  extending  throughout  the  whole  community,  from  its  base 
to  the  tip  of  the  tentacles,  but  their  relative  thickness  vary  con- 
siderably in  different  parts.  Thus,  in  the  young  polypites,  or 
heads,  as  Agassiz  terms  them,  and  in  the  main  part  and  base 
of  the  stems  of  zooids  of  all  ages,  the  two  walls  have  about 
the  same  thickness ;  but  in  old  polypites  the  outer  wall  is  the 
thickest  in  the  middle  part,  diminishing  in  thickness  by  one 
half  towards  the  tip,  and  at  the  tip  again  expanding  to  form 
nearly  the  whole  of  the  spherical  expansion  at  that  point.  The 
inner  wall  of  the  tentacles  is  a  continuation  of  that  in  the 
digestive  cavity,  and  far  exceeds  the  outer  wall  in  thickness. 
The  digestive  (or,  as  Professor  Agassiz  calls  it,  chymiferous) 
fluid  circulates  within  the  endoderm,  but  by  what  means  he 
does  not  know,  since  he  states  that  no  cilia  have  been  detected. 
At  times  there  is  an  exclusive  circulation  in  the  digestive  cavity 
limited  to  the  space  above  the  neck,  where  on  such  occasions 
the  opposite  surfaces  of  the  endoderm  approximate  towards  each 
other  so  as  to  shut  off  the  communication  with  the  lower  chymi- 
ferous channel;  the  channel  corresponds  to  the  cavity  of  the 
coenosarc  in  Cordylophora.  This  circulation  occurs  when  the 
polypite  is  distended  to  its  utmost,  as  if  to  expose  the  largest 
possible  extent  of  surface  to  the  influence  of  the  digestive  fluid. 
The  endoderm  of  the  digestive  cavity  is  lined  with  brownish  red 
granules,  which  granules  are  frequently  torn  off,  and  borne  along 
in  the  current,  with  a  quivering  movement.  The  fluid  does  not 
penetrate  into  the  tentacles,  which  in  C.  mirabilis  are  said  to 


be  solid.  The  tentacles  have  a  great  power  of  contraction  and 
extension,  their  extent  varying  from  twice  their  own  diameter 
to  the  length  of  the  polypite.  The  polypary,  c,fig.  7,  is  a  horny 
sheath,  composed  of  irregular  concentric  layers,  and  is  structure- 
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less,  although  the  boundaries  of  the  layers  give  it  an  apparent 
fibrous  structure.  It  envelopes  the  ectoderm,  which  in  the 
adult  shows  no  signs  of  cellular  structure  with  an  ordinary 
magnifying  power,  if  the  thread  cells  imbedded  in  it  arc 
excepted;  it  frequently  appears  to  be  longitudinally,  but  super- 
ficially striated,  especially  in  the  polypite,  where  the  striso  aro 
double,  and  like  muscular  fibres.  This  apparent  striation,  Pro- 
fessor Agassiz  states,  is  due  to  furrows,  caused  by  the  longitudinal 
wrinkling  of  the  walls.  In  the  young  polypite,  the  endoderm  is 
decidedly  cellular,  as  shown  at  b,  fig.  8.  The  cells  aro  quite  as 
broad  as  those  of  the  endoderm,  but  much  shorter;  while  their 
length  is  coincident  with  the  thickness  of  the  ectoderm  itself. 
Their  inner  faces  arc.  flat,  and  their  outer  ends  are  rounded,  and 
each  contains  a  homogeneous  colourless  fluid,  in  which  is  an 
exceedingly  transparent  nucleus.  The  form  of  these  cells  varies  ; 
when  the  zooid  is  extended,  they  are  hemispherical,  but  when 
it  is  contracted  they  are  short  prisms.  Prolessor  Agassiz  does 
not  notice  the  muscular  layer;  but  Professor  James  Clarke  has 
satisfactorily  determined  its  existence  ;  the  latter  states  that  it  is 
a  layer  of  longitudinally  nbrillated  muscular  bands,  situated 
between  the  endoderm  and  ectoderm,  precisely  similar  to  what 
is  found  in  Tubularia.  The  endoderm  is  composed  of  large  cells, 
whose  shapes  vary  according  to  their  position.  Their  shape  low 
down  in  the  stem  can  hardly  be  distinguished  in  consequence 
of  the  great  development  of  brown  cells ;  but  higher  up,  at  the 
neck,  they  are  distinctly  visible  as  curiously  curved  prismatic 
wedge-shaped  cells,  having  their  narrower  ends  innermost,  and 
occupying  the  whole  thickness  of  the  wall  (d,  fig.  8).  Their 
outer  and  broader  ends  are  more  or  less  rounded,  so  as  to  leave  a 
number  of  interspaces.  In  the  polypite  these  cells  are  nrach 
larger,  have  straight  parallel  sides,  and  are  wedge-shaped  late- 
rally; this  last  characteristic  is  a  common  feature  in  cells 
arranged  in  a  convergent  series  round  a  central  axis.  When 
seen  endwise  they  have  an  irregularly  polygonal  shape,  and 
overlap  one  another.  They  are  filled  with  a  transparent  fluid, 
which  appears  to  contain  no  granules  or  nuclei,  as  in  the  pre- 
viously noticed  genera.  But  the  bodies  noticed  in  Hydra  and 
Cordxylophora  are  probably  represented  by  the  reddish  cells  which 
form  a  distinct  lining  to  the  digestive  cavity  (dd,fig.  8).  They 
are  of  an  irregular  form,  and  provided  with  several  tail-like  pro- 
cesses, which  project  between  the  cells  of  the  endoderm  ;  each 
contains  a  dark  nucleus,  which  seems  to  be  the  origin  of  the 
colour  of  this  lining.  The  tentacles  are  composed  of  the  ectoderm, 
c,  muscular  layer,  d,  and  endoderm,  a,  (Jig.  9).  The  cells  of  the 
last  are  said  to  occupy  the  whole  of  the  centre,  and  to  present 
the  appearance  of  transverse  partitions,  e,  when  viewed  with  a  low 
magnifying  power ;  but  a  higher  power  shows  they  are  arranged 
in  two  rows,  one  opposite  the  other,  and  that  the  thick  irregular 
column  which  appears  in  the  middle  of  the  tentacle  when  viewed 
laterally,  is  the  double  wall  of  the  contiguous  cells.  The  nuclei, 
g,  seen  in  these  cells  are  coarse  granules,  imbedded  in  the  double 
walls  at  their  bine  of  junction.  No  mention  is  made  of  cilia  on 
the  inner  surface  of  the  endoderm ;  but  according  to  Professor 
Huxley  it  is  lined  with  cilia  on  most,  if  not  all,  Corynidce  and 
Sertulariadce.    The  globose  head  is  shown  at  /. 

So  far,  then,  as  the  internal  structure  and  external  form  are 
concerned,  there  is  an  evident  relationship  between  the  Hydrides 
and  Corynidce ;  although  amongst  the  former  there  is  but  little, 
and  amongst  the  latter  a  great  variety  in  form.  The  principal 
difference  is  the  development  of  the  ccenosarc  and  polypary  in 
the  Corynidce;  and  it  is  mainly  upon  the  modifications  in  the 
ccenosarc  and  tentacles  that  the  various  generic  characters  are 
based.  Thus,  in  Tubularia  the  ccenosarc  consists  of  long  tubes 
intertwined  together  ;  in  Eudendrium  it  forms  tree-like  masses, 
with  thickly  crowded  branches ;  in  Hydractinia  it  forms  a  rough 
layer  on  the  surfaces  of  shells.  The  tentacles  are  variously 
arranged,  as  will  be  seen  from  the  following  summary  given 
in  Greene's  admirable  little  Manual  of  the  Ccelenterata.  In 
Tubularia  and  Corymorpha  (fig.  10)  a  fringe  of  short  appendages 

i  immediately  surrounds  the  mouth  of  the  polypite,  from  the  base 
of  which,  close  to  the  distal  extremity  of  the  ccenosarc,  arises  a 
second  circlet  of  much  longer  filiform  tentacula,  fewer  in  number 
than  those  of  the  upper  row.    Vorticlava  (fig.  11)  also  possesses 

'    a  twofold  series  of  tentacles  ;  but  here,  those  of  the  lower  circlet 

j  are  twice  as  numerous  as  those  of  the  upper,  which  are  five  in 
number ;  short,  stout,  and  capitate.  In  Clava,  Cordylophora,  and 
Coryne,  the  tentacles  appear  irregularly  scattered  along  the  sides 
of  each  polypite,  though  most  abundant  towards  its  distal  [or 

'  free  J  extremity.  In  Coryne  the  mouth  is  highly  flexible,  pos- 
sessing the  power  of  bending  towards  the  tentacle  which  has 

;  seized  the  prey,  and  of  converting  itself  upon  occasion  into  a 


kind  of  sucking  disk.  The  polypites  of  the  allied  genut 
Stauridium  are  distinguished  by  the  possession  of  two  or  more 
cycles  of  dissimilar  tentacles,  separated  from  one  another  by  a 
considerable  interval,  each  cycle  including  four  tentacles;  the 
lower  row  filiform,  the  upper  whorl,  or  whorls,  capitate,  and 
placed  at  right  angles  to  one  another  and  the  polypite.  (The 
writer  has  observed,  in  a  colony  of  Stauridium,  a  group  of  the 
polypites,  which  diifered  from  the  ordinary  polypites  in  having 
an  upper  cycle  of  eight  tentacles,  without  any  lower  cycle  of 
four  filiform  tentacles.  The  aquarium  in  which  they  grew  does 
not  contain  more  than  a  quart  of  water;  it  has  had  nothing  put 
into  it  for  three  years,  and  the  colony  has  been  constantly 
watched.  The  appearance  of  this  variety  was  coincident  with 
a  rapid  increase  in  the  number  of  the  colony,  which  took  place 
in  the  first  few  warm  days  in  the  early  part  of  spring  of  1867.) 
In  l'ennaria  there  is  a  basal  circlet  like  that  "of  Tubularia, 
between  which  and  the  mouth  of  the  polypite  lie  scattered 
numbers  of  shorter  tentacles,  resembling  those  of  Vorliclava.  In 
Myriothela  multitudes  of  wart-like  tentacles  crowd  the  whole 
surface  of  the  club-shaped,  solitary,  polypite.  Similar  to  these 
are  the  tentacles  of  Acaulis,  which  exhibits,  in  addition,  a 
basal  series  of  long  prehensile  appendages.  These,  however, 
disappear  as  the  organism  approaches  maturity,  so  that  this  form 
may  possibly  be  but  a  young  condition  of  Myrioth/la.  A  single 
series  of  rather  long  tentacles  inserted  as  in  the  freshwater 
Hydra  arises  at  a  short  distance  below  the  mouth  in  Trichydra, 
Clavatella,  Perigonimus,  Bimeria,  and  Eudendrium.  Some 
species  of  these  genera  seem  to  foreshadow  an  arrangement  of 
the  tentacles,  which  in  Hydractinia  becomes  sufficiently  con- 
spicuous. Around  the  mouths  of  the  digestive  zooids  in  thi3 
genus  two  rows  of  alternating  tentacles  are  placed  so  close  to  each 
other  that  they  appear,  at  first  sight,  to  constitute  a  single  series  ;* 
the  lower  tentacles,  which  arc  the  shorter,  projecting  at  right 
angles  to  the  body  of  the  polypite,  from  the  axis  of  which  the 
upper  tentacles  very  slightly  diverge.  These,  however,  have 
no  connection  with  the  long  tentacular  appendages  arising 
directly  from  the  ccenosarc.  Lastly,  in  Lar,  each  polypite  sup- 
ports but  two  tentacles,  above  which  the  mouth  is  furnished 
with  a  pair  of  wide  projecting  lobes,  capable  of  being  approxi- 
mated closely  to  each  other,  and  serving,  doubtless,  as  efficient 
organs  of  prehension. 

In  the  Scrtularidce  the  polypites  resemble  those  of  the  Cory- 
nidce, their  principal  difference  in  structure  being  a  higher 
development  of  the  polypary,  which  in  this  group  is  thicker, 
more  conspicuous,  and  more  durable.  The  cups  which  contain 
the  polypites  are  prolongations  of  the  polypary,  and  are  techni- 
cally known  as  hydrothecce.  The  order  Scrtularidce  is  sometimes 
made  to  consist  of  two  families,  viz.,  the  Sertulariadce,  in  which 
the  polypites  are  sessile,  and  the  Campanulariadce,  in  which  they 
are  supported  on  a  stalk.  In  the  majority  of  cases  the  stalk  is 
ringed.  Many  authors  consider  the  Graptolitidce  to  be  nearly 
allied  to  these  two  families,  and  they  have  brought  forward  a 
great  deal  of  evidence  in  favour  of  this  view  ;  but  it  appears  to 
us  that  the  facts  are  not  quite  convincing,  that  they  are  not 
sufficiently  extensive,  and  that  it  is  possible  they  may  rather 
belong  to  the  Polyzoa.  In  the  present  state  of  our  knowledge 
we  have  preferred  to  describe  them  under  a  separate  heading. 
[Graptolitidce,  E.  0.  S.] 

In  the  next  groups  the  Hydrozoan  type  of  structure  is  so 
modified  that  great  difficulty  has  been  experienced  in  under- 
standing what  functions  are  performed  by  the  various  parts;  and 
although  Professor  Huxley  has  thrown  much  light  on  the  subject 
in  his  '  Monograph  on  the  Oceanic  Hydrozoa,' yet  there  are  many 
obscure  points  which  would  be  readily  explained  by  a  careful 
examination  of  the  development  of  a  few  species  belonging  to 
different  genera.  As  an  illustration  of  the  order  Calycophoridce 
(which  is  the  name  Huxley  proposes  to  substitute  for  that  of 
Diphydce,  used  in  the  E.  C.  article),  we  will  select  Diphycs  dispar, 
which  is  the  same  as  Diphycs  Bory.  The  generic  characters  of 
Diphycs  are  thus  given  in  the  E.  C.  vol.  i.  col.  44  : — a  Body  nuclei- 
form,  indistinct,  situated  in  the  bottom  of  a  deep  cavity^  whence 
proceeds  a  long  tubular  production,  furnished  throughout  its 
extent  by  proboscidiform  suckers,  having  at  their  root  granular 
corpuscles  and  a  cirrhiferous  filament.  Natatory  bodies  nearly 
equal  and  similar  ;  the  anterior  with  two  distinct  cavities  ;  the 
posterior  with  a  single  one,  With  a  round  aperture  provided  with 
teeth."'  Huxley's  definition  is  : — "  Both  the  nectocalyces  have  a 
mitrate  form,  with  five  more  or  less  convex  faces,  and  hence  a 
pentagonal  transverse  section.  The  proximal  nectocalyx.  is  as 
large  as,  or  larger  than,  the  distal  one.  The  hydrophyllia  are 
folded  round,  like  the  spathe  of  an  arum,  and  have  their  outer 
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surfaces  not  facetted  or  irregular,  but  smoothly  convex."  It  will 
be  at  once  seen  that  the  two  definitions  differ  widely,  both  in  the 
technical  terms  employed,  and  in  the  characters  upon  which  the 
generic  distinction  is  based.  In  the  first  we  have  such  familial' 
terms  as  bodies,  cavities,  tubular  production,  suckers,  granular 
corpuscles,  filaments,  natatory  bodies,  and  teeth;  and  in  the. 
second  a  number  of  unfamiliar  expressions.  What  we  wish  to 
show  in  describing  Dyphyes  dispar  is  that  it  possesses  parts 
strictly  similar  to  those  of  the  Corynidm  and  other  Hydrozoa, 
combined  with  some  which  are  not  found  in  the  groups  we  have 
already  noticed.  Diphyes  differs  from  Hydra,  Coryne,  and  the 
Sertularidm  in  the  hydrosoma,  or  mass  of  zooids,  being  free  and 
locomotive,  and  never  attached  to  stones,  &c,  and  accompanying 
this  difference  of  habit  is  a  far  greater  development  of  the  appa- 
ratus by  which  locomotion  is  effected.    In  D.  d/igpar  there  are 


two  bodies  having  somewhat  the  shape  of  a  mitre,  g1,  g"1  fig.  12 
(nectocalyx),  each  of  which  contains  a  cavity,  g*  (nectosac)  ;  both 
of  these  nectocalices,  or  swimming-cups,  as  we  shall  in  future  call 
them,  are  endowed  with  considerable  powers  of  contraction  and 
dilatation.  In  the  walls  of  both  the  swimming-cups  is  a  cavity 
g5  (hydrmcium)  containing  a  long  filiform  body,  a  (ccenosarc),  which 
supports  at  intervals  groups  of  appendages.  Each  group  consists 
of  the  parts  shown  on  an  enlarged  scale  in  fig.  13 ;  viz.,  the 
polypite,  b ;  tentacles  spinging  from  the  base  of  the  polypite,  c3  ; 
and  of  a  sort  of  hood  or  cover,  h,  called  the  hydrophyllmm, 


which  is  analogous  to,  but  not  homologous  with,  the  hydrothewa 
in  the  Sertularidm.  These  are  the  prominent  features  belonging 
to  D.  dispar,  in  common  with  all  the  species  belonging  to  the 
same  order ;  and  the  main  difference  between  this  and  the 
orders  already  illustrated  by  typical  forms  are  that  in  Corynidm 
and  Sertularidm  the  ccenosarc  is  fixed  to  a  stone,  and  has  a  more 
or  less  ramified  form  ;  but  in  the  Calycophoridce  the  ccenosarc  is 
attached  to  a  swimming-bell  of  extraordinary  size  relatively  to 
the  polypites,  and  is  not  branched.  The  attached  end  of  the 
ccenosarc  in  all  these  cases  serves  as  the  means  for  placing  the 
animals  in  corresponding  positions,  so  as  to  obtain  uniformity  of 
description.  It  is  always  called  the  proximal  end,  whatever  may 
be  its  actual  position.  Thus  in  the  Hydra  it  corresponds  to 
what  is  frequently  termed  the  lower  end  ;  in  Diphyes  to  the  end 
which  is  foremost  in  swimming  ;  and  in  the  Medusidm  it  corre- 
sponds to  the  upper  side.  The  opposite  end,  which  is  nearly 
always  that  which  is  growing,  is  termed  distal.  It  is  important 
to  bear  these  distinctions  in  mind,  for  otherwise  it  is  impossible 
to  define  the  precise  position  of  the  various  parts. 

The  ccenosarc  has  much  the  same  structure  as  in  the  Corynidm, 
consisting  of  an  outer  and  inner  layer,  with  an  intervening 
muscular  layer,  composed  of  well  developed  longitudinal  fibres. 
It  is  soft,  has  no  polypary,  and  is  remarkable  for  its  contractility. 
In  many  cases  it  is  so  delicate  and  transparent  as  to  be  scarcely 
visible,  although  it  may  be  several  inches  long,  and  may  support 
fifty  or  more  polypites.  Its  distal  end  differs  but  little  from  the 
ccenosarc  of  the  Corynidm,  &c,  but  its  proximal  end  is  considerably 
modified.  In  the  Calycophoridm  this  end  is  somewhat  dilated 
{fig.  14)  to  form  a  small  chamber,  which  is  ciliated  on  its  in- 
ternal surface,  and  from  which  ducts,  one  of  which  is  shown  at 
g*,  are  given  off  connecting  the  somatic  cavity  with  the  system 
of  canals  developed  in  the  walls  of  the  swimming-cup.  At  its 
proximal  end  this  chamber  is  constricted,  and  communicates  by 
a  narrow  channel  with  a  sac,  d,  termed  by  Huxley  the  somato- 
cyst,  the  cavity  of  which  is  almost  obliterated  by  the  excessive 
vacuolation  of  the  endoderm.  The  swimming-cups  are  developed 
at  the  proximal  end  of  the  ccenosarc  ;  and,  like  the  ccenosarc,  are 
composed  of  endoderm,  muscular  layer,  and  ectoderm.  At  the 
sharper  end  of  the  cup  is  a  cavity,  from  which  four  nectocalycine 
canals,  g3,  proceed,  which  canals  traverse  the  walls  of  the  cup,  and 
terminate  in  a  circular  canal  surrounding  the  mouth  of  the  cup. 
In  the  Calycophoridm  the  swimming-cups  are  usually  two  in 
number.  The  polypites  are  similar  to  those  already  described  ; 
the  mouth  is  at  the  distal  extremity,  and  is  frequently  expanded 
into  a  disk-like  form  ;  the  middle  part  is  wider  than  the  rest,  its 
walls  are  much  thicker,  its  endoderm  is  developed  into  slender 
conical  villi,  and  it  is  especially  the  part  where  digestion  is 
effected  ;  and  there  is  a  basal  or  proximal  portion.  These  appear  to 
correspond  to  the  three  parts  described  by  Dr.  Allman  in  Cordy- 
lophora ;  but  in  the  Calycophorids  no  tentacles  are  developed 
from  the  polypite.  In  Diphyes  there  is  a  structure  which  appears 
to  correspond  with  a  similar  part  in  Cordylophora.  It  consists  of 
a  strong  fold  of  the  endoderm,  b2,fig.  15,  whose  lips  project  into 
the  median  or  digestive  cavity,  and  can  be  closed.  Huxley  calls 
it  the  pyloric  valve,  and  states  that  the  oily  globules  formed  by  the 
digestive  process  accumulate  near  the  valve,  and  after  having 
been  kept  rotating  for  a  certain  time,  are  discharged  into  the 
somatic  cavity  by  the  simultaneous  contraction  of  the  digestive 
chamber  and  dilatation  of  the  valve.  The  tentacles  spring  from 
the  peduncular  part  of  the  polypite,  and  vary  much  in  structure. 
Professor  Huxley  gives  the  following  account  of  them  as  they 
occur  in  the  Calycophoridm  and  Physophoridm  : — "The  tentacles 
in  the  various  genera  of  these  orders  gradually  increase  in  com- 
plexity as  we  advance  along  a  series  the  lowest  term  of  which  is 
Velella,  and  the  highest  Physophora.  The  tentacles  of  Velella,  in 
fact,  differ  in  no  essential  respect  from  those  of  the  Hydridm  and 
Sertularidm ;  they  are  simple  caecal  processes  of  the  wall  of  the 
ccenosarc,  with  a  greatly  vacuolated  endoderm.  Those  of  Por- 
pitce  have  the  same  fundamental  structure,  but  they  are  branched 
at  the  ends.  The  tentacles  of  Apolemia  are  described  by  Leuckart 
and  Gegenbaur  as  simple,  tapering,  unbranched  filaments,  which 
are  beset  with  large  thread  cells  on  one  side,  and  are  traversed 
by  a  narrow  ciliated  canal.  One  of  these  tentacles  is  said  to 
arise  from  the  base  of  each  polypite.  The  tentacles  of  Physalia 
exhibit  an  advance  on  this  structure.  They  arise  independently 
from  the  ccenosarc,  and  each  is  provided  at  its  base  with  a  large 
pyriform  saccular  dilatation,  the  basal  sac.  The  tentacle  itself  is 
a  filament,  which  in  a  large  specimen  attains  the  length  of  many 
feet  when  fully  extended.  It  has  no  lateral  branches,  but  it  is 
beset  along  one  side  at  regular  intervals  with  reniform  enlarge- 
ments, full  of  large  thread  cellSj  which  are  disposed  transversely 
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to  the  axis  of  the  tentacle,  and  look  like  so  many  beads  threaded 
upon  it.  On  the  opposite  side  the  tentacle  widens  out  into  a 
ribbon-like  muscular  band,  which,  attached  above  to  one  edge  of 
the  basal  sac,  is  the  agent  of  its  rapid  and  extensive  contractions. 
A  canal  traverses  the  whole  length  of  the  tentacle,  and  sends 
csccal  diverticula  into  the  reniform  enlargements,  while  above  it 
communicates  with  the  cavity  of  the  basal  sac.  It  has  been 
supposed  that  the  latter  organ,  by  its  contraction,  drives  the 
liquid  which  it  contains  into  the  canal  of  the  tentacle,  and  thus 
elfects  its  elongation.  Without  denying  that  such  may  be  its 
ollice,  I  would  remark  that  the  tentacles  of  other  species  which 
are  not  provided  with  basal  sacs  arc  just  as  capable  of  rapid 
elongation.  The  reniform  enlargements  to  which  I  have  referred 
may  be  regarded  as  rudimentary  lateral  branches.  If  they  be 
supposed  to  elongate  and  become  filamentary,  the  result  will  be 
a  tentacle  very  similar  to  that  possessed  by  Rhizophysa,  except 
that  in  this  genus  there  is  no  basal  sac  nor  muscular  band,  and 
that  each  tentacle  is  attached  to  a  polypite.  The  lateral 
branches  of  the  tentacles  of  Ehyzophysa  have  one  wall  much 
thicker  than  the  other,  but  it  contains  only  spheroidal  thread- 
cells,  and  the  branches  are  not  divided  into  distinctly  charac- 
terized regions.  In  Forskalia,  however,  while  the  tentacles  have 
essentially  the  same  structure,  each  lateral  branch  is  divided 
into  three  distinct  portions  :  a  proximal  slender  part ;  a  median 
division  with  one  wall  much  thicker  than  the  other,  containing 
numerous  elongated  thread-cells,  arranged  in  transverse  rows 
perpcndicidarly  to  the  wall,  and  llanked  on  each  side  by  a  longi- 
tudinal series  of  larger  oval  thread-cells ;  and,  finally,  a  terminal 
cylindrical  thread  full  of  small  rounded  thread-cells.  I  shall 
term  the  first  of  these  regions  the  pedicle,  the  second  the  sac- 
culus, and  the  third  the  filament.  The  muscular  band  of  l'hy- 
salia  is  partially  represented  by  two  pairs  of  muscular  cords, 
which,  according  to  Leuckart,  lie  in  the  thin  wall  of  the  sacculus. 
In  the  contracted  state  the  sacculus  and  the  filaments  are  thrown 
into  spiral  coils.  The  structure  of  the  tentacles  of  Halistemma 
is  essentially  the  same,  except  that  they  are  provided  with  a 
more  complex  muscular  apparatus.  The  tentacula  of  the  Galy- 
cophoridaj  resemble  those  just  described,  and  arise  either  from 
the  base  of  the  gastric  division  of  the  polypite,  close  to  the 
pedicle,  or  from  the  latter  itself.  The  larger  oval  thread- cells 
are  confined  to  the  distal  end  of  the  sacculus,  which  is  usually 
bent  so  as  to  have  a  half-moon  shape,  the  thick  wall  forming  the 
convexity.  The  filament  is  coiled  up  into  a  close  spire,  folded 
against  the  straight  thin  wall ;  and  where  it  joins  the  sacculus 
the  points  of  five  or  six  oval  thread-cells  commonly  project  like 
those  of  the  rowel  of  a  spur."  Where  the  peduncle  joins  the  sac- 
culus it  exhibits  a  small  dilatation,  which  Professor  Huxley 
considers  to  be  the  rudiment  of  the  involucrum.  Leuckart  de- 
scribes a  structure  in  the  sacculus  of  the  Calycophoridm  which  he 
terms  the  angel  band.  According  to  him  it  is  a  simple,  but 
strong  and  sharply-defined  muscular  cord,  which  is  folded  in  zig- 
zags, and  lies  in  the  posterior  (thin)  wall  of  the  canal  of  the  sac- 
culus, partly  covers  it  at  the  sides,  and  then  appears  to  be  coiled 
almost  spirally  around  it.  The  proximal  end  passes  gradually 
into  the  pedicle,  while  the  distal  extends  as  far  as  the  beginning 
of  the  filament.  In  Praya  and  Hippopodius  this  cord  has  a 
diameter  of  about  g^th  of  an  inch,  and  dilfers  in  no  essential 
respect  from  the  muscles  in  other  parts  of  the  body,  especially 
in  the  stem,  although  at  times  a  slight  transverse  striation  can 
be  detected  in  it.  In  Diphycs,  and  still  more  in  Ahjla,  however, 
this  muscular  cord  gradually  becomes  thicker  during  its  course, 
so  as  even  to  attain  as  much  as  j^gth  of  an  inch  in  Abyla,  and 
therewith  assumes  a  very  distinct  transverse  striation,  so  that, 
especially  in  Abyla,  it  might  be  compared  to  the  most  beautiful 
transversely  striated  muscular  fibres.  No  nuclei  can  be  observed 
in  this  cord,  nor  can  its  sheath  be  distinguished  from  its  con- 
tents. It  appears  as  if  the  transverse  striation  were  caused  by  a 
regular  jointing,  for  the  edges  of  the  cord  are  completely  in- 
curved at  intervals,  corresponding  with  the  constrictions  between 
the  joints.  In  Abyla,  furthermore,  this  muscular  filament  is  but 
little  flattened,  and  becomes  triangular  in  many  places  by  the 
mutual  pressure  of  the  super-imposed  folds.  If  one  of  the  thin 
edges  be  accidentally  turned  directly  towards  the  microscope,  the 
transverse  striation  readily  leads  one  to  suppose  that  two  series 
of  transverse  rods  are  imbedded  in  the  cord.  Notwithstanding 
what  Leuckart  says,  it  is  very  doubtful  if  this  is  really  a  striated 
muscular  band.  In  the  tentacles  of  Stephanomia,  which  in  many 
respects  resemble  those  of  Halistemma,  a  new  part  makes  its 
appearance  in  the  shape  of  a  sort  of  hood,  which  is  developed  at 
the  junction  of  the  pedicle  with  the  sacculus,  and  encloses  the 
latter  like  a  cup.    Huxley  terms  this  the  involucrum.    It  is  a 
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solid  lamellar  process  of  the  ectoderm,  containing  no  internal 
cavity.  The  sacculus  is  very  long  and  spirally  coiled,  terminates 
in  a  single,  filament,  and  has  a  well-developed  muscular  band  in 
its  thin  wall.  In  the  genera  Ayalma  and  Athoryhi/i  the  invo- 
lucrum has  become  much  larger  in  proportion  to  the  sacculus, 
and  the  latter  is  terminated,  not  by  a  single  filament,  but  by  two 
fu&raente,  between  which  the  sacculus  ends  in  a  clear,  tliin- 
walled  median  lobe  devoid  of  thread-cells.  Finally  the  tenta- 
cular branches  attain  their  utmost  complexity  in  l'hysophora, 
the  spheroidal  involucrum  here  completely  investing  the  sac- 
culus, which  lies  coiled  up  within  it.  In  their  younger  state, 
however,  they  exactly  resemble  those  of  the  tentacles  of  the 
Calycovhoridw,  that  is,  they  commence  as  simple  ca;cal,  double- 
walled  processes  of  the  stem,  which  gradually  elongate  and 
develope  into  three  well-defined  portions.  One  of  the  walls  of 
the  median  division  is  much  thickened  ;  and  rows  of  elongated 
thread-cells  disposed  vertically  to  its  plane  are  developed  in  it. 
The  distal  division  remains  short,  and  acquires  small  thread- 
cells  only.  The  proximal  division  elongates  into  a  slender 
pedicle  devoid  of  thread-cells  for  the  greater  part  of  its  length. 
Where  it  merges  into  the  middle  division  it  dilates,  and  contains 
large  as  well  as  small  thread-cells.  Similar  thread -eel  Is  make 
their  appearance  in  the  proximal  end  of  the  median  division. 
Thus  far  the  development  of  the  tentacles  corresponds  to  those 
of  Dipihycs,  and  it  is  evident  that  the  basal  division,  c1  cs  fig.  16, 
corresponds  to  the  pedicle  and  involucrum,  the  middle  division, 
c\  to  the  sacculus,  and  the  distal,  C*,  to  the  filament.  (Fig.  16.) 
On  further  developing  the  sacculus  lengthens,  and  becomes 
coiled  upon  itself,  while  the  involucrum  dilates  and  acquires  a 
quadrate  outline.  In  a  further  6tage  the  involucrum,  c",fig.  17, 
has  become  immensely  dilated  so  as  to  form  a  sort  of  hemi- 
spherical cup  closed  on  all  sides,  except  one  small  aperture  through 
which  protrudes  the  three  lobes  into  which  the  extremity  of  the 
filament,  c3,  is  divided.    This  stage  is  shown  in  Jig.  17. 

The  structure  of  this  involucrum  differs  from  that  of  the  cor- 
responding part  in  Stephanomia  and  Agalma,  inasmuch  as  it  is  only 
partially  formed  by  the  lamellar  expansion  of  the  ectocyst ;  the 
greater  part  of  its  wall  being  constituted  by  a  cup-shaped  dilata- 
tion of  the  pedicle  itself,  from  whose  edges  the  proper  involu- 
crum rises.  As  a  consequence  of  this  enlargement  of  the  pedicle 
the  attached  end  of  the  sacculus,  distinguishable  at  once  by  its 
large  oval  thread-cells,  has  been  carried  to  the  distal  extremity 
of  the  involucrum  instead  of  remaining  at  its  proximal  end. 
And  at  the  same-  time  as  the  sacculus  has  increased  in  length 
far  beyond  the  diameter  of  the  sac,  it  has  become  coiled  into  a 
helix  with  several  turns.  They  are  still  far  removed  from  their 
adult  condition ;  more  advanced  stages  have  been  described  by 
Kolliker,  but  his  description  wants  confirmation.  In  addition 
to  the  ordinary  polypites  there  are  some  other  bodies  which 
closely  resemble  them  when  in  an  imperfectly  developed  state ; 
these  are  termed  hydrocysts,  and  are  regarded  by  some  as  organs 
of  prehension  and  touch ;  their  structure  and  position  seem  to 
indicate  that  they  may  correspond  to  those  modified  zooids  met 
with  in  other  Hydrozoan  groups  which  are  specially  related  to 
the  process  of  reproduction  in  the  same  way  as  the  ordinary 
polypite  are  specially  related  to  the  process  of  digestion.  The 
hydrophyllium,  like  the  hydrotheca  in  the  Sertularida;,  serves  as  a 
protection  to  the  polypite ;  but,  although  similar  in  function, 
the  two  parts  are  essentially  distinct.  The  hydrotheca  is  a  cup- 
shaped  body  formed  entirely  from  the  polypary,  or  outer  layer 
of  the  ectoderm  ;  the  hydrophyllium  is  composed  of  both  ectoderm 
and  endoderm,  as  shown  in  Jig.  15,  where  V  is  the  endodenn,and 
k  the  ectoderm.  The  same  figure  shows  how  the  hydrophyl- 
lium springs  from  the  pedicle  of  the  polypite.  The  hydrophyl- 
lium presents  considerable  variation  in  the  different  genera.  In 
Diphyes  it  is  a  thin,  smooth,  transparent,  glossy,  arched  plate,  k, 
the  edges  of  which  overlap  both  above  and  below  the  point  of 
attachment,  Jig.  13.  In  Abyla  it  is  thick,  of  a  cuboidal  or 
pyramidal  form,  and  its  edges  do  not  overlap.  In  l'raya  it  is  a 
reniform  body,  with  four  short  crecal  processes.  In  Vogtia, 
Hippopodius,  and  probably  Sphatronectes,  it  is  absent. 

We  will  now  return  to  the  definition  of  Diphyes  with  which 
we  commenced  the  survey  of  the  group  to  which  that  genus 
belongs.  If  expressed  in  the  more  recently  established  terms  it 
would  read  thus  :  somatocyst  nucleiform,  indistinct,  situated  in 
the  bottom  of  the  hydrozcium,  whence  proceeds  the  ca>nosarc,  fur- 
nished throughout  its  extent  with  polypites  having  at  their  roots 
short  tentacles  and  a  long  tentacle.  Ncctocalyces  nearly  equal 
and  similar  ;  the  proximal  with  two  distinct  cavities  (the  hydroz- 
cium and  nectosac),  the  distal  with  a  single  one  (nectosac),  with  a 
round  [pentagonal]  aperture  provided  with  pointed  processes. 
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With  the  exception  of  the  part  referring  to  the  nectocalyces 
these  characters  arc  common  to  Diphyes  and  all  the  other  genera  of 
the  same  order,  and  consequently  they  are  not  generic  characters. 

The  Physophoridce  present  a  great  variety  in  form,  and  are  best 
represented  by  the  genus  Physophora.  It  differs  from  the  genera 
of  the  Calycophoridx  in  the  way  in  which  the  two  ends  of  the 
cconosarc  are  modified,  and  in  the  disposition  of  the  various  ap- 
pendages attached  to  the  cocnosarc.  A  young  Physophora  is 
shown  in  Jig.  18.  It  consists  of  a  filiform  cconosarc,  which  is 
dilated  at  its  proximal  end;  this  dilatation,  e,  is  the pneumato- 
phore,  a  characteristic  feature  of  the  order ;  along  the  sides  of  the 
coenosarc  are  a  number  of  swimming  cups,  g,  with  small  cavities 
or  nectosacs;  while  its  distal  end  is  enlarged,  and  the  polypites, 
hydrocysts,  h,  with  their  tentacles,  c,  are  clumped  together  round 
this  enlargement  (Jig.  18,  and  E.  C.  i.  col.  40).  The  minute  struc- 
ture is  essentially  the  same  as  in  the  other  Ifydrozoa,  and  need  not 
be  dwelt  upon  here.  The  pneumatophore  of  Physophora  is  believed 
to  differ  little  from  that  of  Agalma  shown  in  fig.  19,  in  which  it 
has  an  oval  form,  and,  like  the  cconosarc  with  which  it  is  con- 
tinuous, has  walls  of  endoderm  and  ectoderm.  Within  this  is  a 
sac  containing  air,  f6,  which  is  termed  the  pneumatocyst.  This 
sac  appears  to  be  open  below,  but  however  this  may  be,  its  cavity 
does  not  open  below,  for  the  endoderm,  x,  which  is  reflected  upon 
and  closely  adheres  to  its  outer  surface,  does  not  stop  short 
of  the  lips  of  the  aperture,  but  extends  completely  over  it. 
It  is  not  tightly  stretched  over  the  aperture,  but  forms  a  sort 
of  loose  bag-like  end,  f%  extending  far  below  it.  The  contents 
of  the  pneumatocyst  could  be  readily  forced  into  this  sac, 
but  when  the  pressure  was  removed  they  would  return  again. 
The  sac  formed  by  the  endoderm  does  not  hang  loosely  and 
Ireely,  but  is  connected  with  the  walls  of  the  pneumatophore  by 
a  number  of  vertical  mesentery-like  partitions.  These  terminate 
in  free  arcuated  edges  opposite  the  lower  end  of  the  endodermal 
sac  (Huxley).  The  pneumatocyst  has  tough,  strong,  elastic 
walls,  which  are  composed  of  a  substance  resembling,  if  not 
identical  with,  chitin.  In  most  genera  it  is  believed  to  be  im- 
perforate at  its  apex  or  proximal  end,  but  in  one  or  two,  such  as 
Rhyzophysa  and  Physalia,  it  is  perforate;  while  in  Velella  and 
Porpita  there  are  several  openings  connecting  the  pneumatocyst 
or  air-bladder  with  the  external  medium.  In  no  case  is  there 
any  communication  between  the  air-bladder  and  the  cavity  of 
the  cconosarc.  In  Rhizophysa  the  distal  end  of  the  air-bladder  is 
covered  with  long  branched  processes,  which  project  into  the 
cavity  of  the  pneumatophore.  Each  process  is  described  by 
Huxley  as  having  a  cellular  axis  invested  by  a  layer  of  endo- 
derm; the  cells  of  the  axis  are  clear  and  contain  an  opaque 
smaller  cell,  within  which  is  a  minute  particle,  j^th  of  an  inch 
in  diameter.  Nothing  resembling  these  filaments  are  known  in 
any  other  genus,  and  there  is  no  ground  for  supposing  they  have 
any  relation  to  the  pneumatic  filaments  in  'Velella  and  Porpita. 
The  pneumatophore  and  pneumatocyst  are  generally  similar  in 
shape.  In  Bhyzophysa  they  are  spheroids ;  hi  Physophora,  elon- 
gated ovals ;  in  Agalma,  cylinders,  with  narrow,  inferior  necks ; 
in  Physalia,  irregular  pear-shaped  bodies;  and  in  Velella  and 
Porpita,  flattened  discs.  Their  size  also  varies,  being  small  in 
proportion  to  the  other  parts  in  Agalma,  Physophora,  &c,  which 
generally  possess  swimming  cups ;  and  large  in  Velella,  Physalia, 
&c,  in  which  the  swimming  bells  are  absent.  In  these  latter 
genera  the  air-bladder  is  the  most  conspicuous  part  of  the 
animal,  and  is  far  more  complicated  in  structure  than  the 
smaller  air-bladder  of  Physophora,  &c.  In  Physalia  the  air- 
bladder  is  composed  of  two  sacs,  one  within  the  other,  the  space 
between  them  being  filled  with  a  transparent  fluid,  and  the 
inner  sac  communicating  with  the  external  medium  by  means  of 
a  pore.  The  cconosarc  appears  to  be  absent,  or,  if  present,  is 
only  represented  by  the  dilatation  around  which  the  polypites 
and  their  accompanying  appendages  are  grouped.  In  Velella, 
also,  the  cconosarc  appears  to  be  absent,  or  else  blended  with  the 
air-bladder.  This  latter  is  a  horizontal  rhomboidal  disk,  sur- 
mounted by  a  triangular  crest,  the  apex  of  which  is  immediately 
over  the  centre  of  the  horizontal  disk.  When  floating  on  the 
surface  of  the  sea  this  crest  is  uppermost,  and  from  its  lower  side 
are  suspended  the  polypites,  &c.  The  polypites  are  of  two 
kinds,  viz.,  a  single  large  polypite,  which  occupies  a  central 
position,  and  a  number  of  smaller  ones  which  are  grouped  round 
it.  Both  the  disk  and  crest  consist  of  two  parts,  one  of  which 
is  hard  and  firm,  and  the  other  is  membranous.  The  hard  part 
owes  its  firmness  to  the  body,  which  is  commonly  known  as  the 
shell,  composed  of  a  horizontal  portion  continuous  with  a  vertical 
plate.  On  the  upper  surface  of  the  horizontal  plate  is  a  groove 
which  crosses  the  crest  at  right  angles  to  its  long  diagonal.  The 


horizontal  division  of  the  pneumatocyst  consists  of  two  thin 
laminoo  passing  into  one  another  by  their  free  edges,  and  united 
by  a  number  of  concentric  vertical  septa,  between  which  are 
corresponding  chambers  filled  with  air.  All  these  chambers 
communicate  together  by  means  of  apertures  in  the  septa.  Of 
these  each  septum  presents  two,  placed  at  opposite  points  of  its 
circumference,  and  all  nearly  in  the  middle  line  of  the  pneu- 
matocyst. Many  of  the  chambers  also  have  an  opening  com- 
municating with  the  outer  medium.  These  apertures  are  situ- 
ated in  the  proximal  or  upper  wall  of  the  chamber,  along  a  line 
about  midway  between  that  of  the  openings  just  described  and 
that  of  the  vertical  plate  of  the  pneumatocyst.  The  vertical 
plate  is  solid ;  the  concentric  markings  on  its  surface  are  mere 
ridges  and  do  not  indicate  septa.  The  substance  of  the  pneu- 
matocyst is  not  calcareous,  as  has  been  supposed,  but,  like  the 
same  part  in  Agalma,  closely  resembles  chitin.  The  pneumato- 
cyst is  enveloped  by  soft  parts,  which  possibly  represent  the 
cconosarc ;  at  any  rate,  whether  it  does  so  or  not,  it  is  traversed 
by  a  series  of  canals  which  anastomose  so  as  to  form  a  network 
of  passages,  the  inner  walls  of  which  are  ciliated.  The  distribu- 
tion of  the  canals  on  the  soft  parts  covering  the  crest  is  as 
follows.  The  innermost  of  the  canals  are  nearly  straight ;  the 
outermost  are  more  or  less  curved  in  correspondence  with  the 
free  margin  of  the  crest.  Branches  proceed  from  them,  6ome 
of  which  end  in  cceca,  while  others  anastomose  to  form  a 
network.  Near  the  termination  of  the  vertical  plate  the  canals 
become  wider  and  less  distinctly  defined,  acquire  a  decided  blue 
colour,  and  pass  into  a  canal  which  runs  along  the  line  of 
junction  of  the  vertical  plate  with  the  softer  membranous  fringe. 
From  the  outer  side  of  this  canal,  again,  branches  are  given  off 
into  the  fringe,  which  run  obliquely  towards  its  margin,  and  in 
their  course  give  off  wide  csecal  processes  on  each  side,  which 
rarely  anastomose.  Near  the  edge  of  the  fringe  the  ends  of  all 
the  branches  are  connected  by  a  blue  marginal  canal,  which 
gives  off  numerous  short  caeca  on  its  outer  side  (Huxley).  There 
are  also  similar  canals  in  the  soft  parts  covering  the  upper  sur- 
face of  the  horizontal  plates ;  and  here  also  they  form  a  network, 
accompanied  by  a  marginal  canal.  All  these  canals  communi- 
cate with  other  canals  on  the  distal  or  under  surface  of  the 
horizontal  disk,  and  through  them  with  the  cavities  of  the  poly- 
pite. These  canals  seem  to  correspond  with  the  cavity  of  the 
cconosarc  in  Coryne,  &c,  and  also  ■with  the  chymiferous  canals  in 
the  disk  of  the  Medusidce.  The  pneumatophore  of  Porpita  re- 
sembles that  of  Velella  in  enclosing  a  hard  chitinous  pneumato- 
cyst, composed  of  air- containing  foraminated  chambers,  com- 
municating with  one  another  and  with  the  exterior,  and  of  an 
investing  soft  part,  traversed  by  anastomosing  canals,  which  are 
in  communication  with  the  cavities  of  the  polypites  suspended 
on  the  lower  sides  of  the  fiat  horizontal  disk. 

The  polypites  do  not  differ  greatly  from  those  of  the  Calyco- 
phoridw,  and,  like  the  hydrocysts  and  nectocalyces,  do  not  seem 
to  require  any  special  notice ;  but  somewhat  must  be  said  about 
the  hydrophyllia.  These  organs  are  absent  in  a  great  many 
genera,  and  in  those  which  possess  them  they  present  marked 
variations  in  their  structure,  the  way  in  which  they  are  attached, 
and  in  their  relation  to  the  other  appendages.  "In  Athorybia 
they  are  foliaceous ;  in  Apolemia,  clavate ;  in  Agalma,  thick  and 
wedge-shaped.  Their  surface  is  smooth  in  some  genera,  in 
others  angular  and  ridged.  Generally  they  are  arranged  in 
whorls.  In  Apolemia  they  are  proximal  to  all  the  other  ap- 
pendages in  each  separate  group,  and  here,  as  in  Halistemma 
and  Stephanomia,  they  become  connected  with  the  coenosarc  by 
more  or  less  distinct  peduncles.  In  Agalma  the  attached  apex 
of  each  is  pierced  by  a  duct  which  terminates  in  a  ceecal  phyllo- 
cyst  about  the  middle  of  the  hydrophyllium,  while  its  opposite 
end  opens  into  the  somatic  cavity.  In  Forskalia  the  hydro- 
phyllia are  attached  directly  to  the  peduncles  of  the  polypites. 
The  graceful  Athorybia  rosacea  possesses  from  twenty  to  forty  of 
these  organs,  inserted  in  two  or  three  circlets,  immediately  below 
the  pneumatocyst,  and  above  a  much  smaller  number  of  polypites. 
In  all  other  Physophoridce  with  hydrophyllia,  nectocalyces  also 
are  present;  but  Athorybia,  though  destitute  of  the  latter  append- 
ages, has  the  power  of  alternately  raising  and  depressing  its  hy- 
drophyllia so  as  to  render  them  agents  of  propulsion  "  (Greene). 

On  referring  to  the  definitions  of  the  genera  of  the  Physo- 
phoridce in  the  article  Acaleph.e,  E.  C,  we  find  that  De  Blain- 
ville,  the  author  of  most  of  them,  entirely  misunderstood  the 
functions  of  the  various  parts.  This  may  be  illustrated  by 
Physophora,  which  is  thus  defined :  the  terms  in  brackets  are  the 
modern  synonyms.  Body  [cconosarc]  more  or  less  elongated, 
cylindroid,  hydatiform  [pneumatophore]  in  its  anterior  [proxi- 
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mal]  part,  provided  below  with  two  series  of  vesicular  diversi- 
form bodies  [swimming  bells]  with  a  regular  aperture,  and 
behind  with  a  variable  number  of  very  diverse  cirrhifurm  pro- 
ductions, two  of  which  [long  tentacles  and  hydrocysts]  aro 
longer  and  more  complex  than  the  others;  mouth  at  the  ex- 
tremity of  the  hydati form  part ;  anus  terminal.  In  this  descrip- 
tion the  terms  anterior  and  behind  should  be  replaced  by  their 
opposites.  That  an  accurate  knowledge  of  the  morphological 
position  of  the  animal  is  essential  to  accurate  definition  is 
clear,  for  otherwise  De  Blainville  would  not  have  placed  the 
mouth  where  he  has.  When  the  Ph//sophora  is  floating,  the  air- 
Madder  is  uppermost,  and  when  swimming,  it  is  foremost;  and 
hence  it  was,  doubtless,  concluded  that  this  was  the  anterior  end. 
In  I'hysophora  there  is  no  aperture  in  the  air-bladder,  and  con- 
sequently nothing  that  can  he  called  a  mouth ;  in  some  other 
genera  there  is  an  aperture,  but,  as  we  have  seen,  this  communi- 
cates with  the  air-vessel  only.  The  anus  of  De  Blainville 
appears  to  be  the  oral  aperture  of  the  central  polypite.  Similar 
remarks  apply  to  all  the  other  definitions;  and  in  some  of  them 
other  errors  require  to  be  pointed  out.  The  so-called  branchiae 
in  I'hysalia  are  probably  tentacles ;  the  two  orifices  mentioned 
do  not  exist,  and  the  so-called  organs  of  generation  have  nothing 
to  do  with  the  reproductive  process ;  the  fibrillo-capillaceous 
plate  in  Diphysa  is  probably  a  hydrophyllium ;  the  squamous 
organs  in  Apolemia  are  certainly  hydrophyllia ;  there  is  no  intes- 
tinal canal  in  Stephanomia ;  the  gelatinous  bodies  in  Protomedea 
are  hydrophyllia. 

The  Medusidcc  is  the  next  order  which  calls  for  notice ;  but  in 
order  not  to  mislead,  it  may  be  at  once  mentioned  that  the  great 
bulk  of  the  species  formerly  assigned  to  it  are  now  known  to  be 
the  reproductive  zooids  of  the  Corynidce,  Sertularidce,  and  other 
orders  of  Hydrozoa ;  and  that  there  is  little  or  no  satisfactory 
evidence  to  show  that  any  group  of  animals  exist  which  produce 
eggs  that  develope  immediately  into  medusa?,  or  rather  that  do 
not  pass  through  an  intermediate  hydraform  stage.  If  it  should 
prove  that  all  undergo  transformation  from  an  ova  into  a 
nydroid  body,  and  then  into  a  medusoid  one,  the  Medusidcc  will 
have  to  be  abolished  as  a  distinct  order.  And  since  the  Medu- 
sidcc are  morphologically  and  physiologically  more  highly  deve- 
loped than  any  of  the  hydroids,  the  distinctive  characters  of  the 
orders  would  have  to  be  based,  not  solely  upon  the  hydroids,  as 
at  present,  but  more  especially  upon  the  medusoids.  As  perhaps 
we  ought  to  be  guided  by  the  well-ascertained  facts  rather  than 
the  ill-ascertained  ones,  it  will  better  suit  our  purpose  to  con- 
sider the  Medusidcc  as  reproductive  zooids.  Their  structure  and 
modification  of  form  will  therefore  be  given  in  connection  with 
the  phenomena  relating  to  generation.  The  Lucernaridcc  will 
be  better  understood  after  the  Medusidm  have  been  considered, 
and  therefore  the  description  of  them  is  deferred  until  after  the 
section  on  generation,  which  immediately  follows. 

Having  thus  briefly  traced  the  development  of  the  ova  of  the 
Hydrozoa,  and  the  numerous  modifications  to  which  they  give 
rise,  we  will  now  endeavour  to  complete  the  cycle  of  changes  by 
dwelling  upon  the  machinery  connected  with  the  formation  of 
the  eggs  themselves.  It  has  been  already  indicated  that  the 
normal  result  of  a  single  egg  is  a  long  series  of  zooids  of  different 
forms,  the  earlier  developed  of  which  are  non-sexual,  while  from 
them  others  arise  by  generation  which  are  sexual.  This  is 
analogous  to  what  occurs  in  plants,  in  which  certain  parts 
(leaves),  solely  devoted  to  the  purposes  of  growth,  are  followed 
by  others  (flowers)  mainly  devoted  to  the  formation  and  fecund- 
ation of  the  seed.  In  both  the  plants  and  animals  the  composite 
colony  derives  its  form  by  a  continuous  process  of  gemmation 
or  budding.  In  the  Sertularidce  (Laomedea  fiexuosa  for  example), 
the  first  zooid  is  a  simple  hydra-like  body,  from  a  certain  part  of 
which  there  is  protruded  a  hernia-like  projection,  which  diverges 
at  a  certain  angle,  and  ultimately  becomes  a  polypite ;  this  in  its 
turn  developes  other  polypites  by  gemmation.  The  gonoblas- 
tidia,  or  the  modified  polypites  which  carry  the  gonophores,  are 
developed  in  precisely  the  same  way  as  the  nutritive  polypite, 
up  to  a  certain  stage,  viz.,  that  at  which  the  bud  entirely  fills 
the  chitinous  investment.  For  the  sake  of  convenience,  the 
term  reproductive  polypite  will  be  used  as  synonymous  with  gono- 
blastidium,  and  reproductive  zooid  as  synonymous  with  medusa. 
In  the  gonoblastidium  bud  the  next  phenomenon  is  the  appear- 
ance of  a  number  of  cavities  in  the  ectodermal  layer;  the 
cavitiee  enlarge,  meet,  and  by  their  union  give  rise  to  a  canal 
which  separates  the  ectoderm  into  two  parts  or  layers.  The 
external  layer  is  attached  to  the  chitinous  capsule,  while  the 
inner  one  remains  in  connection  with  the  endoderm.  The  endo- 
derm  is  withdrawn  upon  the  blastostyle  or  axig  of  the  bud,  so  as 


to  leave  a  large  unoccupied  cavity  in  the  capsule.  This  space  is 
subsequently  occupied  by  the  bodies  which  are  developed  from 
the  blastostyle,  which  are  the  sexual  zooids  or  gonophores.  In 
Hydraclinia  we  have  the  central  column,  from  the  sides  of 
which  are  developed  the  gonophores  or  egg-containing  zooid,  but 
no  enveloping  chitinous  capsule  is  formed  as  in  Hertularia. 

These  gonophores  are  built  upon  the  same  plan  as  a  gymnoph- 
thalmic  medusa,  but  in  some  cases  the  plan  is  evident,  while  in 
others  it  is  less  evident,  and  hence  the  first  has  been  called 
phanerocodonic  or  'manifestly  bell-shaped,'  and  the  second  adeh- 
codonic  or  '  obscurely  bell-shaped.'  There  is,  however,  no  essen- 
tial difference  between  them,  for  the  one  is  only  a  higher 
development  of  the  other ;  and  the  phanerocodonic  gonophores 
are  themselves  in  most  instances  thrown  offaa  medusa;,  which  lead 
an  independent  existence,  develope  ova  and  spermatozoa,  and  die. 

The  adelocodonic  gonophore  is  most  easily  studied  in  Hydrac- 
linia echinata,  in  which  the  gonophore  arises  from  the  side  of  the 
reproductive  polypite  (gonoblastidium) ;  its  first  appearance  con- 
sists in  a  bulging  out  of  the  ectoderm,  a,  c,fig.  20,  and  endoderm, 
the  cavity  of  the  bud  being  in  direct  communication  with  that  of 
the  reproductive  polypite.  The  ectoderm  separates  from  the 
endoderm,  and  the  space  between  them  is  filled  with  the  granular 
matter,  from  wliich  the  ova  and  spermatozoa  are  ultimately  de- 
veloped ;  subsequently,  the  ectoderm  becomes  differentiated  into 
two  layers.  The  gonophore  enlarges  with  the  growth  of  the  spa- 
dix,  d,  and  the  increasing  volume  of  the  generative  mass,  o ;  the 
appearance  of  this  mass  soon  indicates  the  sex  of  the  gonophore, 
for  in  the  male  it  is  a  uniform  grumous  plasma,  while  in  the  female 
the  ova  are  plainly  visible.  This  is  the  highest  stage  it  attains 
in  this  species,  a  stage  very  similar  to  that  of  Clava  multicornis 
(fig.  20) ;  but  in  other  genera  the  development  is  carried  further. 
Thus,  in  Garveia  nutans  (fig.  21)  there  is  a  distinct  mesotheca,  b, 
in  addition  to  the  inner  and  outer  membranes,  and  the  four 
canals,  c,  radiate  for  a  short  distance  from  the  base  of  the  spadix  ; 
but  the  summit  of  the  gonophore  is  still  closed,  and  there  are  no 
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traces  of  any  circular  canals.  In  a  higher  stage  represented  by 
Tubularia  indivisa,  the  mesotheca  is  highly  developed,  and  is 
perforated  at  its  summit ;  the  four  radiating  canals  are  much 
larger,  and  terminate  in  a  circular  canal,/,  fig.  22.  There  is  little 
difference  between  this  and  a  true  phanerocodonic  gonophore,  such 
as  that  of  Syncoryne  eximia  (fig.  23),  in  which  the  mesotheca  ia 
a  contractile  locomotive  swimming  bell,  with  a  well-marked 
aperture  and  veil ;  in  which  the  manubrium  io  perforated  by  a 


50ft  HYDROZOA. 


mouth;  and  ocelli,  h,  and  tentacles,  g,  are  developed.  As  the 
medusoid  is  no  longer  dependent  on  a  nutritive  zooid  for  nourish- 
ment, it  is  thrown  off  to  lead  an  independent  life.  The  same 
plan  of  development  prevails  throughout  the  Hydrozoa;  this 
might  he  illustrated  by  the  similarity  in  structure  and  develop- 
ment of  the  gonophores,  or  egg-hearing  sacs  of  Cordylophora,  &c. ; 
of  the  Medusoids  of  the  Corynidce ;  and  of  the  nectocalyces  or 
swimming-bells  of  the  Calycophoridce  and  Medusidce ;  but  such  a 
comparison  would  take  up  more  space  than  we  can  afford. 

As  an  example  of  the  way  in  which  the  medusa  is  deve- 
loped, we  will  take  Agassiz's  description  of  it  as  seen  in  Corync 
imrabilis.  The  medusae  buds  appear  at  two  different  seasons, 
viz.,  from  January  to  April,  and  November.  They  originate 
from  the  head  of  the  polypite,  usually  just  below  the  tentacles, 
and  are  seldom  more  than  live  or  six  in  number.  They  may  be 
in  different  stages  on  the  same  polypite  at  the  same  time.  The 
earliest  indication  of  a  medusa  bud  is  a  thickening  of  the 
exterior  walls,  so  as  to  produce  a  slight  papilla,  This  is  followed 
by  a  corresponding  thickening  in  the  inner  wall.  Soon  after 
both  walls  protrude  perpendicularly  from  the  head,  as  a  blind 
sac  which  retains  its  communication  with  the  digestive  cavity. 
At  this  early  stage  the  bud  can  contract  and  extend  itself.  At 
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the  next  stage  the  inner  wall  recedes  from  the  outer  one  at  the 
apex,  and  assumes  a  cup-shaped  form.  In  doubling  upon  itselt 
the  retreating  fold  of  the  inner  wall  does  not  press  closely  on  all 
parts  against  the  stationary  part  of  the  inner  wall,  but  leaves 
four  equi-distant  spaces  into  which  the  chymiferous  fluid  pene- 
trates, so  that  the  cup  viewed  from  above  has  a  four-lobed 
appearance,  each  lobe  having  a  chymiferous  channel.  The 
channels  get  longer  as  the  cup  deepens.  After  a  time  a  hernia 
arises  from  the  bottom  of  the  cup,  and  the  four  channels  press 
closely  against  it;  this  hernia  is  the  rudiment  of  the  future 
proboscis  or  manubrium.  The  portion  above  the  proboscis  is 
still  occupied  by  the  thickened  outer  wall,  but  it  soon  becomes 
hollowed,  so  that  only  a  thin  lining  is  left  to  the  cup  formed  by 
the  proboscis.  Fie/.  24  represents  the  form  at  this  stage.  The 
outer  wall,  b,  embracing  the  whole  medusa  bud,  bends  upon 
itself  (62)  at  the  edge  (a3)  of  the  cup  of  the  inner  wall  (a)  ;  it 
then  follows  the  inner  surface  of  the  latter,  becomes  the  inner- 
most of  the  three  walls  of  which  the  umbrella  is  composed  in 
the  newly  freed  medusa,  and  passes  to  and  over  the  proboscis  (?i), 
where  it  constitutes  the  outer  wall.  In  this  way  the  cup-shaped 
disk  of  the  medusa  becomes  triple  walled,  b,  a,  b1,  and  the 
proboscis  double  walled,  n,  m}. 

While  these  changes  have  been  going  on,  others  have  occurred 
elsewhere.  The  radiating  tubes  have  become  broader,  especially 
at  a  point  about  half  way  between  the  base  and  the  extremity  ; 
by  further  broadening  at  this  part  each  canal  gives  rise  to  two 
lateral  sinuses,  which  ultimately  coalescing  with  the  lateral 
sinuses  of  neighbouring  radiating  canals,  form  a  continuous 
channel  connecting  all  the  canals  together,  and  constitute  the 


HYDROZOA.  504 


circular  chymiferous  canal  of  the  medusa.  The  contracting  edge 
of  the  cup  formed  by  the  middle  wall  in  the  earlier  phases,  lias 
in  the  present  stage  closed  over  the  cup ;  and  in  doing  so  lias 
separated  the  outer  from  the  inner  wall,  thus  severing  their 
former  connection.  These  three  walls  constitute  the  septum 
which  prevents  all  communication  between  the  outer  medium 
and  the  concavity  of  the  disk.  The  outer  and  inner  walls  are 
still  much  thicker  than  the  middle  one,  which  is  much  thinner 
than  in  the  earlier  phases.  The  tentacles  next  appear,  and  as 
they  grow  longer  they  are  coiled  up  within  the  disk,  any  contact 
with  the  inner  surface  of  the  cavity  and  the  proboscis  being  pre- 
vented by  the  transverse  septum,  and  communication  with  the 
outer  medium  being  prevented  by  the  thin  horny  sheath  en- 
veloping the  medusoid.  The  base  of  each  tentacle. is  somewhat 
swollen,  in  consequence  of  a  large  cavity  which  exists  there. 
The  fluid  in  the  radiating  and  circular  canals  is  poured  into  this 
cavity,  where  it  is  kept  in  constant  circulation.  On  the  outer 
side  of  this  swelling  is  a  small  black  mass,  occupying  a  position 
corresponding  with  that  of  the  eye  in  the  adult.  At  this  time 
the  medusoid  possesses  considerable  motive  power,  as  is  evidenced 
by  the  contraction  and  extension  of  the  proboscis,  and  the  violent 
jerking  of  the  disk.  This  jerking  motion  soon  enables  it  to  burst 
the  horny  film,  and  to  expand  its  tentacles;  the  transverse 
septum  is  then  perforated,  the  perforation  gradually  enlarges, 
and  water  is  abundantly  supplied  to  the  concavity  of  the  disk. 
This  leads  to  increased  activity  on  the  part  of  the  medusoid, 
which  expels  the  water  by  the  contraction  of  the  disk,  and  sucks 
it  in  by  the  expansion  of  the  same  part.  It  is  still,  however, 
attached  by  a  short  peduncle,  which  gradually  thins  by  wasting 
away  ;  when  the  peduncle  has  become  very  thin,  the  medusoid  B 
restlessness  becomes  greater;  the  vigour  and  rapidity  of  its  jerks 
increase,  and  ultimately  it  succeeds  in  liberating  itself  as  a 
medusa  not  more  than  jjjth  of  an  inch  in  diameter.  There  is  no 
trace  of  a  nervous  system,  although  there  are  certain  appearances 
which  have  been  mistaken  by  Agassiz  and  other  observers  for 
nerves.  Agassiz  himself  points  out  that  these  so-called  nerves 
are  the  optical  expression  of  the  innermost  wall  of  the  radiating 
canals  when  viewed  in  profile.  The  development  of  this  medusa 
has  not  been  fully  followed  out,  hut  a  number  of  transition  forms 
have  been  collected  at  different  times,  which  leave  little  doubt 
that  it  is  the  immature  form  of  Sarsia  mirabilis.  Sarsia  belongs 
to  that  group  of  jelly  fishes  which  Forbes  called  Steganophthalmata, 
or  naked  eyed;  they  are  marked  by  a  certain  simplicity  of  struc- 
ture which  strongly  contrasts  with  the  group  which  he  called 
Gymnophthalmata,  or  covered  eyed.  The  development  in  the 
species  of  the  latter  group  differs  considerably  from  what  occurs 
in  Sarsia  and  its  congeners.  Aurelia,  the  genus  to  which  one  of 
the  commonest  jelly  fishes  of  the  English  coast  lfclongs,  will 
serve  to  illustrate  the  group  generally.  The  English  species  is 
named  A.  aurita,  and  was  elaborately  described  by  Professor 
Ehrenberg  more  than  thirty  years  ago  in  his  account  of  the 
Acalephs  of  the  Red  Sea.  There  is  a  closely  allied  species, 
named  A.  fiavidula,  which  appears  to  be  the  American  represen- 
tative of  the  genus,  and  which  is  the  common  form  on  the 
western  side  of  the  Atlantic,  as  A.  aurita  is  on  the  eastern 
side.  Both  species  are  nearly  coterminous  in  their  range  north 
and  south,  and  both  are  replaced  towards  the  southern  limits  of 
their  extension  by  other  but  nearly  allied  species.  The 
American  species,  A.  fiavidula,  has  been  described  and  illus- 
trated with  remarkable  fulness  of  detail  by  Professor  Agassiz. 
The  following  remarks  mainly  refer  to  this  species,  and  are  for 
the  most  part  given  by  Professor  Agassiz.  The  development  of  the 
egg  and  embryo  generally  resembles  that  of  the  other  Hydrozoa. 
The  planula  fixes  itself  by  one  end,  soon  after  which  the  four 
tentacles  appear.  They  generally  commence  in  two  tubercles, 
which  are  very  shortly  after  followed  by  two  others.  These 
tubercles  begin  in  mere  thickenings  of  the  outer  wall,  and 
look  like  small  excrescences  just  behind  where  the  mouth 
appears  a  few  hours  after.  Immediately  the  mouth  is  formed 
it  shows  signs  of  activity  by  gaping,  although  no  food  is  taken 
for  a  considerable  period.  The  soft  column  and  the  base 
become  invested  with  a  layer  of  transparent  amber-like  sub- 
stance, the  representative  of  the  horny  sheath  or  polypary  of 
the  Corynidce.  As  growth  proceeds  it  thickens,  and  developes  a 
laminated  character,  which  clearly  indicates  that  it  is  composed 
of  a  series  of  excretionary  layers  formed  from  the  outer  wall  of 
the  polypite.  Soon  after  the  appearance  of  the  sheath  the 
thread-cells  are  developed  abundantly  in  the  tentacles,  which 
are  now  almost  as  long  as  the  body.  The  outer  wall  at  tins 
stage  is  very  thin,  and  is  composed  of  a  single  layer  of  cells, 
except  in  the  tentacles,  which  are  almost  entirely  made  up  of  a 
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thickening  of  their  outer  walls,  while  the  inner  wall  forms  as 
yet  only  a  short  basal  portion  ;  the  tentacles,  even  at  this  early 
stage,  are  remarkably  extensile  and  contractile.    The  inner  wall 
is  (hick  and  opaque,  its  interior  surface  is  smooth  and  we'll 
defined,  so  that  the  digestive  cavity  is  apparently  quite  fitted  to 
commence  its  functions.    The  cells  on  the  interior  surface  of  the 
inner  wall  are  indistinguishable  from  those  of  the  outer  walls, 
being,  Like  them,  simple,  irregularly  polyhedral,  and  indefinitely 
arranged.    The  cells  in  the  outer  wall  of  the  tentacles  gradually 
verge  into  one  another,  so  that  this  wall  from  having  a  cellular, 
acquires  a  homogeneous  structure.    The  inner  wall  rapidly 
developes,  and  soon  takes  on  the  form  characteristic  of  the 
adult.    In  a  somewhat  older  zooid  the  outer  wall  of  the  polypite 
still  remains  thin  and  transparent,  but  the  cells  of  the  inner 
wall  have  become  quite  different  in  form  from  those  of  the  outer 
wall.    They  are  now  very  large,  of  an  irregular  prismatic  shape, 
and  arranged  with  the  long  diameter  transverse  to  the  thickness 
of  the  wall — that  is,  at  right  angles  to  the  axis  of  the  zooid.  It 
is  five  times  thicker  than  the  outer  wall.    The  mouth  also  has 
undergone  great  changes.    It  is  now  not  a  simple  slit,  but  quad- 
rilateral, as  if  four-lipped  ;  and  each  lip  or  lobe  corresponds  to 
a  tentacle.    At  this  phase  it  begins  to  catch  prey.    When  the 
polypite  is  fully  expanded  it  is  semi-transparent,  and  of  a  uni- 
form orange-greyish  tint,  the  orange  colour  arising  from  the 
reflection  of  the  pigment  cells  lining  the  digestive  cavity.  When 
the  body  is  contracted  these  cells  are  packed  more  closely 
together,  and  the  orange  tint  is  deepened.    In  the  next  stage 
four  more  tentacles  appear  at  points  in  the  intervals  between 
the  first  four.    Their  origin  and  growth  is  the  same  as  in  the 
earlier  tentacles,  and  they  become  as  long  as  the  first  four  prior 
to  a  fresh  set  ajqjearing.    At  this  stage  the  zooid  is  remarkably 
like  the  fresh-water  hydra  in  habit  and  form.    The  base  is  long 
and  slender,  and  is  not  unlike  a  tentacle  ;  the  lobes  of  the  mouth 
are  very  active,  at  one  time  being  projected  separately,  and  at 
another  being  projected  when  appresseel  together,  so  as  to  form 
a  short  proboscis.    The  mouth,  however,  is  so  variable  in  its 
shape,  that  no  definite  form  can  be  readily  assigned  to  it ;  but 
usually  it  is  slightly  raised  above  the  bases  of  the  tentacles,  with 
each  of  its  four  corners  projecting  towards  the  base  of  a  tentacle; 
frequently,  however,  there  are  three,  five,  or  more  corners,  and 
these  may  point  towards  the  tentacles  or  towards  the  spaces 
between  them.    The  walls  have  about  the  same  relative  tlrick- 
nesses  as  in  the  preceding  stage,  but  the  most  noticeable  new 
points  are  the  following.    The  bases  of  four  alternate  tentacles 
are  prolonged  inwardly,  so  as  to  project  like  triangular  but- 
tresses into  the  digestive  cavity.    The  breadth  of  these  projec- 
tions nearly  equals  that  of  the  base  of  the  tentacles,  and  they 
extend  but  a  short  distance  downwards  along  the  wall  of  the 
body.    They  are  composed  entirely  of  cells  from  the  inner 
wall,  and  correspond  in  position  with  the  bases  of  the  first  four 
tentacles.    According  to  Siebold  and  Sars,  they  extend  to  the 
base  of  the  digestive  cavity,  and  according  to  Dr.  Reid  they  are 
hollow  ;  but  Professor  Agassiz  denies  the  accuracy  of  these  ob- 
servations.   As  these  observers  doubtless  examined  the  species 
of  the  sea  coast  nearest  to  them,  and  as  the  European  and 
American  species  are  not  identical,  it  is  possible  that  their 
observations  in  each  case  were  correct  for  the  species  examined. 
The  lobes  of  the  mouth  are  double  bordered  at  this  stage,  owing 
to  the  overlapping  of  the  edge  of  the  outer  upon  the  inner  wall. 
The  lasso  cells  are  not  so  generally  dispersed,  but  are  more  con- 
centrated around  the  mouth  and  in  the  tentacles.    The  horny 
sheath,/,  fig.  25,  is  as  well  developed  as  in  any  of  the  hydroids  of 
the  naked-eyed  medusae,  such  as  Coryne  or  Tubularia.    The  inner 
surface  of  the  tube,  as  shown  in  fig.  25,  does  not  quite  touch  the 
stem.    At  its  lower  end,  it  spreads  out  into  a  broad  base,  and 
is  directly  connected  with  the  bottom  of  the  pedicle,  c1,  by  several 
small  slender  conical  props,/1.  Passing  upwards,  it  thins  out,  and 
terminates  just  above  the  base  of  the  cup-shaped  head,/2.  This  is 
the  earliest  period  at  which  Professor  Agassiz  has  seen  the  zooid 
take  food.    Some  of  the  embryos  are  quite  destitute  of  a  sheath, 
and  these  are  frequently  found  progressing  from  place  to  place 
on  their  tentacles,  just  like  a  fresh-water  Hydra.    In  the  next 
stage  there  are  usually  1G  tentacles  developed,  and  this  appears 
to  be  the  normal  number  in  A.  flavidula,  but  occasionally  there 
are  20.    The  buttresses  remain  constant  in  number,  but  acquire 
greater  thickness  and  breadth.    This  constancy  in  number  and 
position  affords  a  ready  clue  in  determining  the  ages  of  the 
tentacles  in  the  adult  zooid. 

In  this  state  the  zooids  remain  for  a  certain  period,  each  one 
giving  rise  to  others  by  gemmation  from  the  sides,  or  from 
detached  portions  of  the  base;  and  thus  a  closely  crowded  colony 


is  formed.    Professor  Agassiz  does  not  slate  at  what  period  the 
zooid  undergoes  the  changes  which  will  be  next  described,  but  a 
colony  of  the  English  species,  A.  aurilic,  which  has  lived  in  an 
aquarium  for  several  yean,  has  given  off  medusa;  at  intervals 
of  three  years.    Whether  this  is  a  normal  phenomenon,  or 
whether  the  throwing  off  of  medusa)  is  more  frequent  in  the  sea- 
bred  individuals,  we  have  not  been  able  to  ascertain.  However, 
at  a  certain  age,  and  during  the  warmer  months  of  the  year,  a 
well-marked  constriction  appears  just  below  the  tentacles,  gra- 
dually deepens,  and  by  the  time  it  has  extended  about  half  way 
to  the  centre  of  the  body,  a  second  constriction  appears  at  a 
distance  below  the  first,  about  equal  to  the  combined  thickness 
of  the  walls  of  the  body.    This  in  its  turn  gradually  deepens, 
and  when  it  has  reached  about  half  way  towards  the  centre,  a 
third  constriction  appears;  and  this  process  is  continued  until 
about  13  constrictions  have  been  formed.     While  the  lower 
constrictions  are  forming  the  upper  segments  are  undergoing 
certain  changes.    The  uppermost  segment  bears  the  tentacles, 
and  does  not  change  ;  and  the  second  segment  is  always  more 
forward  than  any  of  the  others.    As  the  changes  are  the  same  in 
all  the  segments,  we  shall  confine  our  attention  to  the  second 
segment  only.    When  the  constriction  has  penetrated  a  certain 
depth,  the  edge  of  the  segment  becomes  first  wavy,  and  then 
deeply  notched,  while  the  segment  is  divided  into  eight  lobes, 
arranged  at  equal  distances,  and  separated  by  sinuses  which 
occupy  as  much  space  as  the  lobes  themselves.    The  segment 
becomes  somewhat  depressed  in  the  centre,  so  that  it  has  a  shal- 
low saucer-shaped  figure.    The  eight  lobes  soon  become  pointed, 
or  rather  papillate,  and  increase  in  width,  so  that  they  soon 
occupy  more  space  than  the  intervals  between  them.  The 
papilla  acquires  a  definite  outline,  and  increasing  in  size,  appears 
like  a  lobule  at  the  end  of  the  larger  one.    Soon  after  the  large 
lobe  expands  on  either  side  of  the  lobule,  and  while  the  lobe  as 
a  whole  increases  in  size  the  terminal  projections  also  become 
more  and  more  prominent  until  they  form  oval  lappets  as  long 
as  the  main  part  of  the  lobe  itself.    At  this  stage  the  shape  of 
the  lobe  might  be  roughly  compared  to  a  broad  Y,  the  shank 
being  the  main  part  of  the  lobe,  and  the  two  branches  or  forks 
the  lappets.    The  lobule  will  occupy  the  angle  of  the  fork. 
After  this  the  whole  lobe  elongates,  the  main  part  broaden  -, 
and  the  lobules  lengthen.  '  The  lappets  also  broaden  midway, 
and  become  abruptly  pointed.    The  lobule  becomes  twice  as 
long  as  broad,  and  partially  hidden  by  the  overlapping  of  the 
edge  joining  the  two  lappets.  The  lobes  soon  attain  their  greatest 
proportional  length,  and  the  lappets  their  widest  expanse  indi- 
vidually.   The  proboscis  is  four  sided,  and  its  corners  project 
beyond  the  general  outline.    The  digestive  cavity  extends  by 
means  of  broad  straight  shallow  channels  to  the  base  of  the  lobe, 
and  also  to  each  papilla.    Near  the  base  of  the  proboscis,  and 
opposite  each  flat  side,  a  group  of  four  or  five  digitate  bodies 
project  into  the  digestive  cavity.    Just  before  this  stage  it  is 
usual  for  the  segment  to  commence  a  violent  jerking  movement, 
which  it  repeats  at  frequent  intervals,  which  become  shorter 
and  shorter  until  it  has  effected  its  release,  and  has  become  an 
actively  swimming  independent  zooid.    All  the  other  segments 
pass  through  the  same  changes,  and  each  in  turn  liberates  itself. 
So  far  as  we  know,  no  observer  has  been  able  to  detect  how  the 
first  medusoid  (as  each  segment  is  called  while  attached)  sepa- 
rates itself  from  the  one  below  it.    Agassiz  suggests  that  the 
constriction  cuts  through  where  the  lip  of  the  proboscis  of  the 
lower  one  is  fixed  to  the  disk  of  the  one  above  it.    In  a  previous 
part  of  this  article  it  was  stated  that  the  upper  side  of  the 
medusa  was  the  proximal  side,  and  corresponded  with  what  is 
the  lower  end  of  a  hydra  when  attached  to  the  upper  surface  of 
a  stone.    The  position  of  the  segment  or  medusoid  is  one  of  the 
facts  which  proves  this.    In  developing  it  will  be  recollected 
that  the  segment  acquired  a  saucer-shaped  form,  with  the  con- 
cavity uppermost ;  the  proboscis  is  attached  to  the  centre  of  this 
hollow,  and  projects  distally.    The  motion  of  the  medusoid 
consists  of  an  expansion  and  contraction  of  the  saucer-shaped 
cavity.    The  moment  it  effects  its  release,  the  medusoid,  in  the 
great  majority  of  cases,  turns  over,  and  ascends  towards  the 
surface  by  what  appears  to  be  a  sort  of  flapping  action.  The 
proboscis  is  now  undermost,  and  is  generally  so  ;  the  upper  side, 
then,  is  that  which  in  the  hydra  form  was  proximal,  or  nearest 
the  point  of  attachment.    In  the  E.  C.  vol.  i.  col.  26,  the  reader 
will  find  figures  of  the  constricted  hydra  form,  the  cup-shaped 
medusoids  with  their  lobated  margins,  and  the  newly  liberated 
medusa,  with  its  furcated  lobes,  its  quadrilateral  polype  mouth, 
and  wThat  is  intended  for  the  group  of  digitate  appendages 
opposite  the  flat  sides  of  the  mouth.    The  lobule  is  not  shewn. 
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The  connection  between  these  stages  was  not  known  to  the 
earlier  observers,  and  hence  their  marked  differences  caused 
them  to  be  regarded  as  distinct  genera.  The  names  are  still 
used  occasionally  for  the  purpose  of  specifying  the  stage.  The 
earliest  stage  is  called  hydra;  the  second,  with  the  cup-shaped 
segments,  scyphostoma,  or  strobila ;  and  the  newly  liberated 
medusa,  ephyra.  The  eph/ra  is  the  same  as  the  adult,  but  with 
its  parts  less  developed.  Tims  the  eight  lobes  correspond  to  the 
oculiferous  lobes  of  the  full-grown  forms,  and  the  lobule  is  the 
rudimentary  ocular  peduncle.  The  intervals  between  the  lobes 
represent  the  tentaculiferous  edge;  and  the  broad  papilla  in  each 
of  these  intervals,  the  marginal  veil.  The  digitate  bodies  are 
the  genital  appendages.  A  Jew  terms  new  to  the  reader  are  here 
mentioned,  but  they  will  be  explained  more  fully  presently. 

The  young  medusa  has  a  diameter  of  about  the  third  of  an 
inch,  and  is  in  constant  activity.  Locomotion  is  effected  by  the 
alternate  contraction  and  expansion  of  the  concave  disk,  which 
from  its  form  is  frequently  called  an  umbrella,  but  this  form  is 
not  so  conspicuous  in  the  young  as  in  the  adult  medusa.  The 
medusa  is  very  nearly  of  the  same  specific  gravity  as  the  water, 
and  its  habit  is  to  make  a  few  rapid,  vigorous  strokes  until  it 
reaches  the  surface  of  the  water,  when  it  spreads  out  its  lobes  as 
widely  as  possible.  The  consequence  is  that  it  sinks  very  slowly, 
partly  owing  to  the  spread-out  form  giving  greater  resistance  to 
descent,  and  partly  to  its  reducing  the  specific  gravity  of  the 
animal.  If  alarmed  the  medusa  contracts  itself  into  as  small  a 
space  as  possible  so  as  to  hasten  its  fall  to  greater  depths. 

The  young  medusa  undergoes  rapid  changes  in  form  and  pro- 
portion. The  oculiferous  lobes  broaden  in  proportion  to  the 
expansion  of  the  body,  and  soon  occupy  two-thirds  of  the  whole 
circumference.  The  disk  grows  faster  than  the  proboscis,  which 
consequently  appears  to  become  smaller.  The  digestive  cavity 
occupies  the  great  bulk  of  the  disk,  and  canals  extend  from  it  to 
the  base  of  the  eye  pedicles,  and  other  canals  pass  to  that  part  of 
the  disk's  edge  that  bears  tentacles.  The  digital  appendages 
are  doubled  in  number,  and  are  seen  to  be  deep  pouches  formed 
by  a  continuation  of  the  inner  wall  of  the  digestive  cavity,  and 
opening  into  the  space  between  the  two  walls.  The  eye  pedicles 
are  attached  obliquely  to  the  disk,  and  in  such  a  way  that  the 
curved  pedicle  projects  upward  and  outward  so  as  to  be  in  a 
position  to  see  objects  above  the  disk.    (Fig.  26.) 

In  the  next  stage  the  tentacles  appear,  as  also  another  row  of 
eight  generative  appendages.  The  latter  are  arranged  in  a 
curved  line  a  short  distance  nearer  the  margin  of  the  disk  than 
the  first  row  ;  they  communicate  with  a  narrow  curved  furrow 
parallel  to  a  second  and  broader  furrow.  The  radiating  canals 
are  now  united  by  lateral  passages,  which  together  form  the  con- 
tinuous passage  round  the  edge  of  the  disk,  which  is  usually 
called  the  marginal  or  circular  canal.  At  this  stage  the  marginal 
veil  is  plainly  visible  as  a  broad,  tongue-shaped  membrane  ex- 
tending across  the  interval  between  the  eye  pedicles. 

At  a  still  higher  degree  of  development  the  marginal  veil 
becomes  still  more  prominent,  the  round  corners  of  the  pro- 
boscis become  converted  into  straight  ones  as  if  cut  across,  and 
the  lips  of  the  proboscis  become  thinner,  nearer,  and  more 
trumpet-formed.  The  four  buttresses  stand  out  conspicuously 
at  the  four  corners,  and  their  bases  extend  as  far  as  the  digestive 
cavity.  The  radiating  canals,  which  were  straight,  are  now 
somewhat  branched,  the  branches  being  formed  by  the  separation 
of  the  upper  and  lower  floors  of  the  disk.  The  eight  canals 
leading  to  the  eyes  are  markedly  different  in  form  from 
those  leading  to  the  tentacle-bearing  margin.  The  former 
have  an  equilateral  triangular  outline,  while  the  latter  have 
straight  parallel  sides.  The  eye  is  well  developed,  and  is  better 
examined  at  this  stage  than  any  other,  since  it  soon  after  loses 
the  transparency  which  it  has  during  the  earlier  stages  of  deve- 
lopment. It  has  long  been  an  interesting  subject  of  discussion 
amongst  zoologists  whether  the  so-called  eyes  of  jelly  fishes  were 
really  organs  of  vision  or  not.  The  evidence  brought  forward 
in  Professor  Agassiz's  work  seems  to  leave  little  doubt  on  this 
point.  The  facts  are  drawn  entirely  from  Aurelia  flavidula,  but 
as  they  probably  represent  what  may  be  seen  in  many  other 
genera  we  will  give  the  details  somewhat  fully.  The  pedicle 
has  a  peculiar  oblong  cylindrical  shape,  which  is  broader 
in  the  lateral  than  in  the  vertical  aspect.  In  the  first  aspect  it 
has  the  form  of  a  long  oval  with  a  broad  base,  while  in  the  other, 
fig.  26,  it  resembles  a  slightly  bent  finger.  It  is  usually  turned 
upwards  between  the  lappets  of  the  lobes,  and  sbghtly  raised 
above  the  edge  of  the  disk,  but  sometimes  it  is  withdrawn  under 
the  lobe.  The  pedicle  has  two  waUs,  h1  h?,fig.  27,  directly  continu- 
ous with  those  of  the  lobe  from  which  it  arises  j  in  fact  the  eye 


pedicle  is  simply  a  solid  organ  occupying  the  place  of  a  tentacle  1 
suspended  from  the  under  surface  of  the  oculiferous  lobe.  The  I 
outer  wall  of  the  pedicle  lias  the  same  thickness  as  that  of  the  1 
lobe,  except  at  the  end,  where  it  thins  out  in  passing  over  the  tip.  1 
In  profile  also  it  resembles  the  outer  wall  of  the  lobe,  j7  j8,fig.  26,  I 
except  near  the  end  (fig.  27,  h*  he  h7),  where  it  suddenly  increases  I 
to  a  thickness  twice  as  gTeat  as  is  met  with  near  the  base  of  the  I 
pedicle.  In  the  view  from  above  it  shows  a  sudden  increase  in  ! 
thickness  at  the  base,  but  thinning  towards  the  middle,  and 
again  thickening  at  the  end  as  in  the  profile  view.  The  cells  of 
the  two  walls  of  the  pedicle  generally  resemble  each  other  in 
corresponding  positions,  but  they  are  different  in  one  part  than 
another ;  those  of  the  eye  especially  have  a  peculiar  form.  The  j 
cells  of  the  outer  wall,  ft1,  as  well  as  those  of  the  lobe,  j°,  resemble 
broad  polygonal  prisms  placed  side  by  side  in  a  single  layer ; 
their  contents  are  homogeneous  and  transparent,  nor  do  they 
appear  to  have  any  mesoblast,  or  smaller  cells.  At  the  base  of 
the  eye  (figs.  26  and  27)  they  decrease  more  or  less  in  length 
according  to  the  degree  of  expansion  of  the  pedicle.  Sometimes 
they  gradually  decrease  in  length  (fig.  27),  and  are  distinguish- 
able at  the  end  of  the  facets,  but  oftener  their  length  suddenly 
decreases,  and  forms  a  thin  layer  of  thin  polyhedral  disks  over 
the  eye.  The  cells  of  the  inner  wall  are  also  prismatic  (figs.  26 
and  27)  variable  in  length,  and  of  various  aspects  in  different 
parts.  In  profile  (Jigs.  26,  27)  they  resemble  those  of  the  outer 
wall,  but  when  viewed  from  below  they  have  a  more  prismatic 
columnar  appearance.  In  either  case  they  rapidly  increase  in 
length  after  entering  the  facetted  eye,  and  acquire  a  polyhedral 
conical  form  (fig.  27,  h*  h7)  and  a  converging  arrangement.  At 
the  base  (he)  of  the  facets  their  conical  form  is  not  so  apparent, 
but  a  little  beyond  tlus  they  are  strictly  conical,  and  all  have 
the  apex  at  the  centre  (h7)  of  the  sphere.  At  this  part  another 
element  appears  in  the  form  of  a  dark  and  highly  refractive  body 
which  occupies  about  one-fourth  of  the  outer  end  of  each  cell. 
When  seen  in  certain  directions  it  looks  like  a  thin  wall,  but 
a  closer  examination  shows  it  to  have  the  form  of  a  plano- 
convex lens  (fig.  28,  6  i) ;  the  convex  face  $  is  turned  towards 
the  outer  end  of  the  cell,  and  the  flat  face  m  towards  its  base  ( ; 
the  edge  has  a  polyhedral  contour,  and  generally  has  six  sides, 
each  of  which  side3  fits  accurately  against  the  several  sides  of 
the  cell,  Srj.  In  consequence  of  the  lenses  having  a  spherical 
contour  these  sides  are  not  parallel  to  the  axis  of  the  lens, 
but  converge  sUghtly  from  the  anterior  convex  face  back- 
wards, so  that  when  viewed  from  behind  they  appear  to  have  a 
double  outline  i.  The  anterior  face  /3  is  separated  from  the 
outer  end  of  the  ceU  «  by  a  shallow  space  5.  The  hindermost  of 
the  flat  faces  is  perforated  by  an  aperture  y  leading  into  the 
cavity  \  which  occupies  the  axis  of  the  cell.  This  cavity  is 
about  one-fourth  the  diameter  of  the  cell,  and  its  sides  run 
parallel  with  those  of  the  cell.  When  seen  from  behind  this 
cavity  appears  to  be  divided  into  several  compartments,  but  the 
lines  which  give  this  appearance  are  superficial,  and  confined  to 
the  flat  face  of  the  sides.  When  the  eye  is  cut  through  the 
lenses  drop  out,  and  by  careful  manipulation  they  can  be  turned 
about  and  an  accurate  idea  formed  of  their  shape.  Judging  from 
the  habits  of  Aurelia  and  other  Acalephs  it  might  be  inferred, 
indeed  it  has  been  proved,  that  these  creatures  have  a  perception 
of  light,  if  not  endowed  with  vision,  or  the  power  of  perceiving 
objects.  The  organ  whicb  we  have  described  appears  to  have 
everything  essential  for  producing  a  distinct  image,  and 
is  therefore  strictly  speaking  an  eye.  Nevertheless  it  is 
difficult  to  decide  if  the  medusa  has  the  power  of  perceiving 
such  images,  for  as  yet  no  trace  of  any  nervous  system  has  been 
discovered.  Notwithstanding  this  important  apparent  defect 
the  fact  that  such  beings  are  gifted  with  what  has  every  appear- 
ance of  being  an  elaborate  piece  of  optical  mechanism  would 
incline  us  to  believe  that  there  is  some  substitute  for  the  nervous 
system  which  has  not  yet  been  detected,  whereby  the  full  benefit 
of  the  organ  is  obtained,  rather  than  to  suppose  that  they 
have  eyes  and  yet  cannot  use  them.  If  the  eye  of  Aurelia  be 
compared  with  that  of  man  as  described  under  Eye,  E.G.  it  will 
be  seen  that  the  mechanism  is  in  both  cases  subservient  to  the 
same  general  principles,  and  are  made  up  of  parts,  which  corre- 
spond to  each  other  in  function  and  position.  The  following  is  the 
interpretation  given  by  Professor  Agassiz.  First  we  have  the  cell 
of  the  outer  wall  (fig.  28),  with  its  outer  face,  a,  for  the  cornea,  and 
its  cavity,  k,  for  the  anterior  chamber  of  the  aqueous  humour;  then 
the  posterior  wall  /3  of  the  same  ceU,  and  the  anterior  wall  e  of 
the  ceU  y,  containing  the  lens,  combined  would  correspond  to 
the  membrana  papillaris,  which  is  imperforate,  as  in  the  embryo 
of  many  of  the  higher  animals.    Proceeding  from  before  back- 
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wards  we  come  to  the  space  5,  which  corresponds  to  the  posterior 
chamber  of  the  aqueous  humour,  or  tliat  which  exists  between 
the  iris  and  the  crystalline  lens.  Then  wc  come  to  the  crystal- 
line lens  6i,  and  finally  the  contents  of  the  cell  behind,  v,  cor- 
ceupond  to  the  vitreous  humour.  As  in  the  human  eye  the  lens 
is  a  plano-convex  one,  that  is,  the  anterior  curve  is  much  flatter 
than  the  posterior  one,  but  in  the  human  eye  the  flat  side  is 
foremost,  while  in  Aurelia  it  is  hindermost.  In  Aurelia  the 
focus  is  situated  at  the  bottom  of  the  cell  at  f  Nothing  is 
known  as  to  the  function  of  the  cavity  a,  which  does  not  appear 
to  be  represented  in  the  eyes  of  the  r  animals.  The  eye  of 
Cyancea  is  similar  to  that  of  Aureliu  >  d  probably  the  eyes  of 
all  the  naked-eyed  medusa)  agree  will,  it  in  the  more  essential 
details. 

In  the  next  stage  of  development  the  principal  changes  are 
that  the  marginal  spaces  become  as  wide  as  the  oculiferous  lobes; 
that  the  distal  end  of  the  proboscis  acquires  two  filament-like 
prolongations  ;  and  that  the  proboscis  shows  traces  of  a  longitu- 
dinal folding  into  four  distinct  lobes.  The  disk  rapidly  increases 
in  diameter,  and  the  indentations  become  more  and  more  indis- 
tinct, so  that  the  disk  may  be  said  to  be  circular  in  outline. 

Soon  after  this  the  special  characteristics  develope  themselves 
rapidly.  The  marginal  veil  still  continues  to  be  prominent ; 
the  fringes  at  the  end  of  the  proboscis  become  longer  and  more 
complicated  ;  the  proboscis  itself  loses  its  thick  heavy  character, 
and  becomes  a  thin-walled  body,  having  a  graceful  elongate, 
trumpet-shape,  divided  into  four  flexible  lobes.  The  sexual 
appendages  increase  in  number  and  volume,  and  the  marginal 
intervals  now  occupy  nearly  twice  as  much  of  the  circumference 
as  the  eye-bearing  lobes. 

As  development  proceeds  change  follows  change,  and  every 
change  leads  us  nearer  to  the  final  result.  The  young  medusa, 
now  about  half  an  inch  in  diameter,  has  the  marginal  intervals 
more  than  twice  as  extensive  as  the  eye-bearing  lobes.  Each 
interval  now  has  about  14  tentacles,  the  marginal  veil  continues 
to  increase  proportionally  as  fast  as  the  marginal  intervals;  the 
eight  radiating  canals  opposite  to,  and  halt  way  between,  the 
reproductive  organs,  are  forked  from  four  to  six  times  ;  the  digi- 
tate appendages  are  far  more  numerous,  and  the  pouch  beneath 
them  is  proportionally  half  as  deep  a3  in  the  adult ;  and  the 
fringe  margin  of  the  proboscis  extends  half  way  to  the  margin 
of  the  disk. 

When  the  medusa  is  one  inch  in  diameter  the  marginal 
intervals,  or  those  which  bear  the  tentacles,  occupy  fully  two- 
thirds  of  the  circumference,  and  the  tentacles  in  each  segment 
number  32  ;  the  eye-bearing  lobes  are  as  broad  as  they  are  long; 
the  plicated  concentric  folds  cover  fully  one  half  the  diameter 
of  the  iisk,  and  extend  very  closely  to  the  borders  of  the  diges- 
tive cavity;  the  space  occupied  by  the  branches  of  the  forked 
radiating  canals  extends  as  far  along  the  circular  canal  as  the 
length  of  the  branches  themselves,  and  therefore  it  has  the  form 
of  a  triangle  with  a  broad  base  ;  the  pouch  beneath  the  sexual 
organs  is  proportionally  twice  as  broad  as  in  the  last  stage,  and 
projects  much  upwards  and  towards  the  centre  of  the  disk  ;  and 
finally,  the  lips  of  the  proboscis  are  very  deeply  fringed,  and 
the  furrows  in  the  prolongations  of  the  corners  are  very  deep. 
It  is  not  necessary  to  follow  the  changes  further,  since  there  is 
little  difference  between  the  medusa  in  this  stage  and  in  its  adult 
condition  beyond  dissimilarity  of  size. 

The  foregoing  details  will  assist  us  in  understanding  the 
structure  of  the  fully  developed  Aurelia,  which  may  be  con- 
sidered as  a  fair  representative  of  the  Acalephce  generally.  The 
most  prominent  features  in  the  adult  are  a  beautifully  hyaline 
faintly-coloured  semi-transparent  disk  of  a  somewhat  flattened 
shape  (resembling  that  of  the  open  part  of  a  parasol),  and 
having  the  margin  marked  by  a  few  shallow  equidistant 
indentations.  From  the  distal,  or  what  is  usually  called  the 
lower  surface,  and  around  the  central  part  of  it,  are  suspended  a 
number  of  digitate  bodies,  or  finger-shaped  appendages,  ar- 
ranged in  the  form  of  four  crescents,  and  four  conical  processes, 
with  crimply  wavy  edges.  Generally  speaking,  the  creature 
has  eight  indentations,  four  crescent-shaped  bodies,  and  four 
large  appendages,  and  it  may  be  looked  upon  as  being  com- 
posed of  four  parts,  all  precisely  alike,  arranged  round  a 
common  centre.  The  four  large  appendages  are  the  four 
prolongations  of  the  angles  of  the  proboscis,  and  in  the 
intervals  between  them  are  the  four  crescent-shaped  bodies 
or  genital  pouches.  In  each  of  the  four  parts  there  are  two 
marginal  indentations,  of  which  one  is  in  a  line  with  the  corner 
of  the  mouth,  while  the  other  is  opposite  the  centre  of  one  of 
the  genital  pouches.     The  line  between  the  corner  of  the 


mouth  and  a  marginal  indentation  is  occupied  by  a  straight 
canal,  while  canals  of  a  more  complicated  nature  radiate 
from  the  genital  pouch.  The  pouch  forms  an  enlarged  cavity, 
from  the  outer  walls  of  which  arise  several  tubes,  of  which  the 
central  and  the  two  extreme  lateral  ones  proceed  direct  to  the 
margin,  while  the  others  intercommunicate  by  lateral  branches. 
The  central  canal  proceeds  to  the  eye.  There  are  many 
analogous  points  between  this  arrangement  and  that  found  in 
Echinoderms. 

The  furrows  in  the  lobes  of  the  mouth  arc  almost  obliterated 
in  the  adult,  and  the  only  connection  with  the  digestive  cavity 
is  by  narrow  grooves  and  small  apertures  formed  where  the  two 
sides  of  the  lobe  have  not  quite  closed  together.  The  ovaries 
and  spermaries  entirely  fill  the  space  between  the  lobes,  and  are 
so  arranged  that  the  eggs  can  only  pass  into  the  genital  pouches. 
From  them  they  are  discharged  into  the  digestive  cavity,  and 
along  the  grooves  in  the  lobes  of  the  mouth,  to  be  finally 
deposited  in  little  hollows  formed  by  the  folds  in  the  substance 
of  the  lobes.  The  eggs  accumulate  in  the  lobes,  pass  through 
their  earlier  stages  of  development,  and  are  released  as  planulro 
when  the  lobes  decompose  after  the  death  of  the  medusa.  The 
medusas  are  monosexual  both  in  Aurelia  and  many  other  genera. 
In  Aurelia  the  females  are  distinguished  by  their  stouter  oral 
appendages,  their  more  rounded  dorsal  outline,  the  more  intri- 
cate folding  of  the  marginal  fringes  of  the  lobes,  and  by  the 
lobes  being  coiled  and  far  less  pendant.  At  the  spawning 
season  the  most  marked  distinction  between  the  sexes  is  in 
colour,  the  ovaries  of  the  female  having  a  yellowish,  while  the 
ovaries  of  the  male  are  purplish. 

The  group  that  embraces  Lucernaria  and  its  allies  is  the  only 
one  that  now  remains  to  be  considered.  It  has  been  recently 
studied  by  Professor  H.  J.  Clark,  who  has  proposed  to  raise  the 
genus  Lucernaria  to  the  rank  of  an  order,  under  the  name 
Lucernaria;.  Although  we  have  placed  this  group  last,  it  must 
not  be  considered  as  the  most  specialised  of  the  Hydrozoa.  On 
the  contrary,  it  appears  to  combine  the  general  features  of 
several  of  the  other  groups,  both  in  structure  and  in  habits.  An 
account  of  the  Lucernaria,  will  be  found  under  Lucerxariadje, 
E.  C,  which  will  give  a  generally  correct  idea  of  the  external, 
but  many  of  the  details  respecting  structure  require  supple- 
menting, since  the  relations  of  the  Lucernaria:  are  with  the 
Hydrozoa  rather  than  with  Actinia  and  its  allies.  The  campanu- 
late  disk  is  homologous  with  the  same  part  in  the  medusa?,  while 
the  pedicle  corresponds  to  the  same  part  in  the  hydra  form,  or 
the  earliest  stage  of  the  medusae.  Associated  with  this  combi- 
nation of  parts  is  the  power  they  have  of  being  sedentary  at  one 
time,  and  locomotive  at  another.  It  may  also  be  noticed  that 
the  attached  end  is  the  proximal  one  ;  it  is  usually  the  lower- 
most when  the  animal  is  fixed,  but  when  it  is  progressing  from 
place  to  place  either  by  means  of  its  tentacles  or  by  the  pulsa- 
tions of  its  campanulate  disk,  it  is  generally  uppermost.  The 
word  inferior  is  evidently  apt  to  mislead  unless  the  position  of 
the  animal  is  defined,  an  ambiguity  which  does  not  attach  to 
the  word  proximal. 

The  pedicle  is  hollow,  and  may  contain  a  single  cavity,  or  be 
divided  into  four  cavities  or  chambers  by  longitudinal  septa. 
The  disk  also  is  hollow,  and  contains  the  digestive  cavity;  both 
its  proximal  and  distal  walls  are  composed  of  three  layers,  of 
which  the  inner  and  outer  correspond  to  the  endoderm  and 
ectoderm.  The  middle  layer  is  largely  developed,  but  it  pre- 
sents characteristic  differences  in  the  proximal  and  distal  walls 
(or  as  Clarke  and  Agassiz  term  them,  aboral  and  oral).  In  the 
proximal  tins  middle  layer  has  considerable  thickness,  but, 
according  to  Clarke,  it  is  not  contractile,  although  it  is  re- 
markably elastic.  It  is  continued  downwards  into  the  pedicle. 
In  the  distal  Avail  it  is  contractile,  and  it  preserves  this  character 
in  its  continuation  into  the  tentacles  and  marginal  anchors.  The 
cavity  of  the  disk  is  partitioned  into  four  chambers  by  the  union 
of  its  two  walls  along  four  equidistant  lines,  which  cavities  are 
continuous  with  those  in  the  pedicle.  In  one  group  (Ekuthero- 
carpida;)  of  the  Lucernarice  these  chambers  extend  uninter- 
ruptedly from  the  base  of  the  quadrate  mouth  (which  part 
corresponds  to  what  has  been  termed  the  proboscis,  or  manubrium, 
in  the  medusae,  and  the  post-buccal  cavity  in  polypites),  to  that 
part  of  the  margin  of  the  disk  which  does  not  bear  tentacles. 
In  another  group  (Cleistocarpidce)  there  is  a  membrane  in  each 
chamber  nearly  parallel  to  the  two  walls,  which  stretches  from 
the  point  where  the  polype-mouth  unites  with  the  disk  to  nearly 
half  way  towards  the  margin  of  the  disk.  A  portion  of  the 
cavity  is  thus  divided  into  two  superposed  parts,  of  which  the 
proximal  one  only  leads  to  the  corresponding  cavity  in  the 
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pedicle  ;  the  oilier  terminates  in  a  cul-de-sac  at  the  hase  of  the 
polype-mouth.  When  the  cup  of  a  Lucernaria  is  looked  into 
lour  depressions  are  seen,  which  correspond  to  the  partitions 
between  the  chambers,  and  four  elevations,  which  constitute 
four  buttress-like  masses  diverging  from  the  four  angles  of  the 
quadrate  polype-mouth.  These  buttresses  have  the  same  rela- 
tive position  as  the  same  parts  in  the  hydra  form  of  Aurelia, 
and  the  four  chambers  correspond  with  the  four  radiating  canals 
which  extend  from  the  corners  of  the  mouth  in  the  medusa  stage, 
hi  the  Lucernarix  the  areas  of  the  depressions  mark  the  places 
of  the  four  stronger  muscular  bands,  and  the  elevations  those  of 
the  weaker  set.  The  muscular  layer  terminates  in  a  marginal  band 
of  varying  breadth  and  thickness,  which  forms  a  ring  passing  just 
mil  side  the  bases  of  the  tentacles.  There  are  eight  groups  of  ten- 
tacles OD. the  margin  of  the  disk,  and  in  each  group  the  outermost 
row  are  the  oldest.  They  somewhat  resemble  those  of  Coryne 
in  being  hollow,  cylindrical,  slightly  tapering,  and  in  termi- 
nating in  a  globular  expansion,  which  probably  serves  as  an 
organ  of  touch.  The  margin  between  the  tentacles  is  sometimes 
simple,  but  sometimes  it  bears  in  young  individuals  eight  ten- 
tacles, of  which  four  are  immediately  opposite  the  corners  of  the 
polype-mouth,  and  four  opposite  the  partitions.  In  older  indi- 
viduals each  of  these  tentacles  has  a  number  of  adhesive  vesicles, 
which  give  it  a  modified  form,  depending  upon  the  species.  Thus 
in  some  it  is  pistilliform,  in  others  bean-shaped,  in  others  trumpet- 
shaped,  but  in  all  it  is  used  as  an  organ  of  adhesion  and  pro- 
gression ;  in  this  respect  it  is  analogous  to  the  base  of  the 
pedicle.  These  organs  are  distinguished  by  the  term  marginal 
anchors.  In  them,  as  in  the  tentacles,  the  motive  power  is 
derived  from  the  layer  of  longitudinally  fibrillated  muscles 
situated  between  the  inner  and  outer  walls.  The  pedicle  also 
has  its  muscular  system,  which  is  either  imbedded  in  the 
gelatinous  stibstance  of  the  middle  walls  or  stands  out  as  pro- 
minent riilges  on  the  inner  face  of  it.    In  both  cases  it  is  com- 

{)osed  of  four  longitudinal  muscular  cords  extending  from  the 
>ase  of  the  pedicle  to  its  summit,  where  they  merge  into  the 
muscular  layer  of  the  disk.  The  sexes  occur  in  different 
individuals,  but  the  organs  of  generation  have  the  same  position 
and  structure  in  both.  They  consist  of  small  sacs  arranged  in 
variously  shaped  groups  on  the  inner  wall  of  the  distal  side  01 
the  disk.  Each  individual  has  eight  groups,  one  situated  on 
each  side  of  every  partition.  Each  two  separated  by  the 
partition  form  the  halves  of  a  genital  organ,  a  feature  which 
distinguishes  this  order  from  Aurelia  and  its  allies,  which  have 
single  generative  organs.  Each  double  group  somewhat  re- 
sembles the  letter  U  in  shape ;  the  two  branches  extend  most  01 
the  way  towards  the  tentacles  or  the  intertentacular  margins. 
On  the  inner  or  convex  edge  of  each  double  group  are  one  or 
more  rows  of  ligulate  filamentary  bodies  partially  covered  with 
vibratile  cilia,  and  partly  with  adhesive  vesicles  precisely 
similar  to  those  on  the  marginal  anchors.  They  are  also  studded 
with  lasso  cells  similar  in  form  to  those  of  other  Hydrozoa. 
The  following  is  James  Clark's  classification  of  this  order  : — 

Family  L  Cleistocarpid.t:. 

The  neighbouring  halves  of  adjoining  genitals  approximate 
each  other,  and  unite  at  their  distal  ends  opposite  the  corners  of 
the  quadrate  mouth,  and  extend  to  or  towards  the  four  inter- 
tentacular margins  which  alternate  with  the  partitions  ;  the 
approximate  genital  halves,  from  their  axial  to  the  distal  end, 
are  united  by  a  transverse  horizontal  membrane  which  divides 
each  of  the  four  quadrant  camera?  of  the  disk  into  two  super- 
posed spaces,  the  oral  one  of  which  forms  a  cul  de  sac,  or 
claustrum  (hence  the  family  name,  from  KAei'to,  I  confine, 
and  Kapwbs,  fruit),  opening  at  the  axial  end,  and  includes  the 
genitalia. 

Genus  1.  Halimocyathus.  Disk  infundibuliform,  octahedral  ; 
arms  produced  ;  pedicle  tetracamerous  ;  tentacles  in  groups  at 
the  end  of  the  arms,  outer  row  pistilliform,  like  the  marginal 
anchors,  radial  development  of  the  group  greater  than  the  trans- 
verse ;  marginal  anchors  pistilliform  ;  genital  bands  transversely 
folded,  tmited  at  their  proximal  ends  across  the  end  of  the 
intervening  partition,  their  distal  ends  reach  nearly  to  the  mar- 
ginal anchors;  the  digitate  bodies  do  not  extend  across  the  proximal 
end  of  the  partitions;  muscle  of  the  pedicle  four  filaments,  alter- 
nate with  the  four  camera? ;  principal  muscles  of  the  disc,  eight 
ligulate  bands  arising  from  the  proximate  ends  of  the  partitions, 
extend  to  the  end  of  each  arm  ;  marginal  muscle  broad  and  thin, 
lorming  a  sort  of  velum  w  hich  projects  beyond  the  margin  of  the 
aboral  side  ;  at  the  end  of  the  arm  it  merges  into  the  ligulate 
muscles  of  the  oral  side  of  the  disk  ;  gelatiniform  layer  of  the 


aboral  side,  and  of  the  pedicle,  continuous.  Comprises  one 
species  only,  //.  -platypus.    Found  off  Massachusetts. 

Genus  2.  Craterolophus.  Disk  octahedral,  campanuliform  ; 
arms  produced  ;  pedicle  monocamerous,  the  camera  possessed  of 
ridges  which  form  a  cruciate  figure  at  its  base  ;  tentacles  in 
groups  at  the  end  of  the  arms  ;  anchors  none  ;  genitals  tubi- 
form,  with  blind  sac-like  divisions  ;  pedicle  muscles  correspond 
to  the  four  ridges  in  the  camera.  Two  species  known,  G.  Tethys, 
from  the  North  Sea,  and  0.  convolvulus,  from  the  coast  of 
Britain.  The  last  is  the  same  as  Lucernaria  campanulata  of 
Johnston. 

Genus  3.  Manania.  Disk  urnxform,  octahedral ;  the  arms 
produced;  pedicle  monocamerous ;  the  camera  simple ;  tentacles 
in  groups  at  the  end  of  the  arms,  but  a  little  within  the  muscular 
margin  of  the  bell;  outer  or  distal  row  pistilliform ;  the  radial 
diameter  of  the  groups  greater  than  the  transverse;  marginal 
anchors  pistilliform,  situated  just  within  the  muscular  margin; 
genitals  transversely  folded,  terminating  at  a  greater  or  less  dis- 
tance from  the  margin  of  the  bell ;  the  digitiform  bodies  accom- 
pany the  united  bands  across  the  proximal  end  of  the  partitions ; 
muscles  of  the  pedicle  four,  equidistant,  embedded  in  the  gela- 
tiniform layer;  principal  muscles  of  the  disk  ligulate;  from 
each  end  ot  the  proximal  end  of  a  partition  one  extends  in  a 
direct  line  to  the  end  of  the  nearest  arm ;  marginal  muscle 
ligulate,  powerful,  forming  a  ring  of  uniform  breadth  and  thick- 
ness uninterruptedly  all  round  the  margin  of  the  bell,  just 
outside  the  anchors  and  the  tufts  of  tentacles;  gelatiniform  layer 
variable  in  thickness  in  the  bell,  uniform  in  the  pedicle.  One 
species,  M.  auricula.  This  is  the  Lucernaria  auricula  of  many 
authors.    It  has  been  found  off  Greenland,  Norway,  and  Maine. 

Genus  4.  Carduclla.  Disk  urna?form,  perfectly  circular ;  arms 
none  ;  pedicle  tetracamerous ;  tentacles  placed  in  eight  distinct 
equidistant  groups  within  the  margin  of  the  urn,  and  arranged 
in  rows  parallel  to  the  margin,  those  in  one  row  alternating  with 
those  in  the  next,  and  successively  diminishing  in  size  from  the 
central  to  the  outermost  ones  ;  the  radial  development  less  than 
the  transverse ;  between  every  radial  row  the  oral  and  aboral 
sides  of  the  urn  are  united  by  a  septum,  so  that  the  interior  of 
the  tentacles  communicates  with  the  quadrant  camera  of  the  urn 
through  short  radiating  passages ;  the  marginal  tentacles  are 
single  tentacles,  whose  cavity  opens  between  a  pair  of  septa  like 
those  at  the  base  of  the  tentacles ;  they  are  set  up  higher  and 
nearer  to  the  edge  of  the  urn  than  are  the  tentacles ;  the  approxi- 
mated genital  halves,  with  their  respective  claustra,  extend  half 
way  or  more  towards  the  edge  of  the  urn,  transversely  plicate ; 
the  digitiform  bodies  border  the  whole  length  of  the  bands ; 
pedicle  muscles  four,  alternate  with  the  camera  ;  principal 
muscle  of  the  oral  side  of  the  arm  pennate,  the  partitions  form- 
ing the  line  of  divergence  ;  marginal  muscle  a  single  ligulate 
ring,  forming  a  continuous  thickened  projecting  brim  to  the  urn, 
outside  the  tentacles  and  anchors  ;  gelatiniform  layer  con- 
spicuous, varying  in  thickness  in  the  urn  and  pedicle.  One 
species,  C.  cgathiformis ;  foi\nd  on  the  coast  of  Britain.  It  is 
the  same  as  the  Dcpastrum  cyathiforme  of  Gosse  and  the  Lucer- 
naria cyathiformis  of  Sars  and  Greene. 

Family  II.  Eleutherocarpim:. 

Each  genital  half  projecting  freely  into  the  discal  camera?, 
extends  in  a  direct  line  from  the  inner  or  axial  end  of  a  partition 
to  or  towards  the  end  of  an  arm ;  the  four  quadrant  camera?  of 
the  disk  simple. 

Genus  1.  Lucernaria.  Disk  broad,  funnel-form ;  the  eight 
arms  elongate  in  closely  approximated  pairs,  so  that  the  oral 
side  of  the  disk  appears  quadrate  ;  pedicle  monocamerous  ;  ten- 
tacles in  groups  on  the  end  of  each  arm  ;  radial  and  transverse 
development  of  each  group  equal ;  marginal  anchors  none ; 
genitals  transversely  folded  bands,  which  extend  to  the  end  of 
the  arms  ;  muscles  of  the  pedicle  four,  equidistant,  projecting- 
like  ridges  or  pilasters  from  the  surface  of  the  camera?  ;  the 
principal  muscles  of  the  disk  ligulate,  each  one  extending  from 
the  proximal  end  of  a  partition  to  the  end  of  an  arm  ;  marginal 
muscle  ligulate,  very  thin  at  the  base  of  the  tufts  of  tentacles ; 
gelatiniform  layer  thin  in  the  disk,  moderately  thick  in  the 
pedicle.  One  species,  L.  quadricornis  of  Muller  and  most  writers. 
It  is  the  same  as  the  L.  fascicularis  of  Johnston  and  others.  It 
is  widely  distributed,  occurring  in  the  shallow  seas  off  Denmark, 
Norway,  Zetland,  Faroe  Islands,  Greenland,  Grand  Manan  Island 
in  the  Bay  of  Fundy,  and  Owl's  Island  in  Massachusetts  Bay. 

Genus  2.  Calvadosia.  Disk  infundibuliform  ;  the  eight  arms 
nearly  equidistant,  prominent ;  pedicle  monocamerous,  with  four 
equidistant  rounded  pilasters ;  tentacles  in  groups  on  the  end  of 
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the  anna,  close  to  the  aboral  edge;  outer  row  pistilliform,  and 
having  the  same  function  as  the  anchors  in  other  genera  ;  radial 
and  transverse  diirmeter  of  the  group  equal  ;  anchors  none  ; 
genitals  transversely  folded;  bands  extending  to  the  ends  of  the 
arms  ;  the  digitiform  bodies  alone  extend  across  the  proximal 
end  of  the  partition;  muscle  of  the  pedicle  a  continuous  thin 
layer  of  transversely  disposed  fibrillar,  forming  a  cylinder  be- 
tween the  outer  and  inner  walls,  and  embedded  in  the  gelatini- 
form  layer;  the  principal  muscles  of  the  disk  ligulate,  each  one 
extending  from  the  proximal  end  of  a  partition  to  the  end  of  an 
arm  ;  marginal  muscle  ligulate,  moderately  thick,  but  at  the 
outer  base  of  the  tufts  pf  tentacles  very  thin  ;  gelatiniform  layer 
thickest  at  the  edge  of  the  disk,  but  thins  out  almost  entirely 
half  way  towards  the  pedicle,  and  then  in  the  latter  grows  thick 
again  where  it  is  divided  into  two  layers  or  concentric  cylinders 
by  the  intervening  muscular  cylinder;  the  four  pilasters  are 
also  gelatiniform,  and  not  muscular,  as  are  the  pilasters  in  the 
pedicle  of  Lucernaria  quadricornis.  One  species,  G.  campanulata. 
It  is  the  same  as  that  called  Lucernaria  campanulata  va.  the,  E.  C. 
It  has  been  found  at  Calvados,  France,  and  various  localities  on 
the  English  coast. 

Genus  3.  Haliclystus.  Disk  umbeUaeform  ;  arms  more  or  less 
prolonged  ;  pedicle  tetracamerous  ;  tentacles  all  alike,  in  groups 
at  the  end  of  the  arms ;  the  radial  and  transverse  diameter  of  the 
groups  equal  ;  marginal  anchors  pistilliform  or  faba)form  ;  geni- 
tals double  ;  the  halves  of  each  genital  distinct  from  each  other, 
the  space  between  their  proximal  ends  occupied  by  the  digiti- 
form  bodies;  each  band  extends  to  the  base  of  the  tentacles ;  the 
saccules  distinct  and  prominent:  pedicle  muscles  four  distinct 
equidistant  cords,  alternating  with  the  four  camera,  principal 
muscles  of  the  disk  pennate,  diverging  on  each  side  of  the  parti- 
tions ;  marginal  muscle  a  band  of  varying  breadth,  very  thin  at 
the  base  of  the  tentacles  and  anchors  ;  gelatiniform  layer  of 
varying  thickness  in  the  disk  ;  very  thick  in  the  pedicle,  occu- 
pying all  the  space  not  appropriated  for  the  four  cameras  and  the 
four  muscular  cords.  Three  species,  H.  auricula,  salpinx,  and 
octoradiatus.  The  first  is  found  on  the  English  coast,  as  also  off 
Norway,  Greenland,  Anticosti  Island  in  the  Gulf  of  St.  Lau- 
rence, and  in  Massachusetts  Bay ;  the  second  is  found  off 
Maine;  and  the  third  is  the  Lucernaria  octoradiata  of  Sars  and 
Keferstein. 

The  recognition  of  the  polymorphic  development  of  the 
members  of  this  class  has  rendered  it  necessary  that  all  the 
forms  should  be  taken  account  of  in  a  natural  classification. 
This  has  been  partly  done  by  M'Crady  and  Agassiz,  but  more 
fully  by  Allman,  whose  synopsis  we  give  below.  In  it  he  uses 
several  terms  which  have  not  been  explained  in  a  former  part  of 
this  article.  He  calls  those  zooids  which  are  specially  organized 
for  nutrition  trophosomes ;  and  those  which  are  directly  con- 
cerned in  ovular  reproduction  gonosomes.  These  terms  corre- 
spond roughly  to  what  are  frequently  designated  the  hydraform 
and  medusaform  conditions.  Hydrocaulus  is  that  portion  of  the 
ccenosarc  which  intervenes  between  the  polypites  when  spaced 
apart.  Codonostome  is  the  aperture  of  the  umbrellas,  when  not 
sufficiently  large  to  permit  of  this  cavity  being  used  for  locomo- 
tion. The  generic  name  adopted  is  that  which  was  first  em- 
ployed, the  gonosome  and  trophosome  being  regarded  as  essen- 
tially one  hi  a  classificatory  point  of  view.  The  synopsis  only 
concerns  itself  with  those  genera  which  belong  to  the  orders 
Tubularia  and  Campanularia. 

The  number  of  species  in  each  genus  is  that  known  to  Allman 
in  1864. 

Order  I. — Tubularia. 
Family  1.  Clavidce. 

Genus  1.  Clava,  Gmelin.  Trophosome. — Ccenosarc  consisting 
mainly  of  a  filiform  hydrorhiza  entirely  invested  by  a  chitinous 
periderm ;  hydrocaulus  rudimental,  and  consisting  of  very  short, 
simple,  tubular  processes  from  the  free  surface  of  the  h ydrorhiza, 
invested,  like  the  hydrorhiza,  by  a  periderm,  and  carrying  the 
polypites  on  their  summit.  Polypites  claviform,  with  scattered 
filiform  tentacula.  Gonosome. — Gonophores  adelocodonic,  sessile, 
or  on  very  short  peduncles,  borne  on  the  body  of  the  polypite 
at  the  proximal  side  of  the  tentacles.    Seven  species. 

Genus  2.  Tubiclava,  Allman.  Trophosome. — Ccenosarc  con- 
sisting of  a  well  developed  hydrocaulus  in  the  form  of  simple  or 
branched  stems,  which  are  given  off  at  intervals  from  a  creeping 
filiform  hydrorhiza,  the  whole  invested  by  a  chitinous  periderm. 
Polypites  borne  on  the  summit  of  the  hydrocardus,  claviform, 
with  scattered  filiform  tentacula.  Gonosome. — Gonophores  adelo- 
codonic, consisting  of  clusters  of  sporosacs,  sessile  on  the  body  of 
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the  polypite  at  the  proximal  side  of  the  tentacula.  One 
species. 

Genus  3.  Gampaniclava,  Allman.  Trophosome. — CVjcnosarc 
a  creeping,  Aliform,  ramified  hydrorhiza,  invested  by  a  periderm  ; 
hydrocaulus  undeveloped.  Polypites  sessile  on  the  hydrorhiza, 
claviform,  with  scattered  filiform  tentacula.  Gonosome. — Gono- 
phores phanerocodonic,  sessile  on  the  creeping  hydrorhiza; 
umbrella,  at  the  time  of  its  liberation,  deep  bell-shaped;  manu- 
brium simple  mouthed,  shorter  than  the  height  of  the  bell 
cavity;  radiating  canals  four;  marginal  tentacles  two,  continuous 
with  two  opposite  radiating  canals,  and  having  bulbous  bases 
without  distinct  ocellus ;  two  intervening  smaller  bulbs  corres- 
ponding to  the  other  two  radiating  canals  in  the  circular  canal. 
This  diagnosis  is  based  upon  gonosomes,  which  are  not  fully 
grown.  It  is  probable  that  in  maturer  individuals  two  additional 
tentacles  originate  from  the  intermediate  bulbs,  and  that  other 
changes  may  take  place.    One  species. 

Genus  4.  Turris,  Lesson.  Trophosome. — Ccenosarc  invested  by 
a  periderm,  and  consisting  of  a  creeping  filiform  hydrorhiza,  witli 
a  rudimental  hydrocaulus,  which  forms  very  short  tubular  pro- 
cesses, supported  on  the  free  surface  of  the  hydrorhiza,  ami 
carrying  the  polypite  on  their  summits.  Polypites  claviform, 
with  scattered  tentacula.  Gonosome. — Gonophores  phaneroco- 
donic. The  mature  Medusa  has  a  sub-cylindrical  umbrella, 
with  four  or  eight  longitudinal  bands ;  manubrium  massive,  with 
a  four-tipped  mouth ;  radiating  canals  four ;  marginal  tentacles 
numerous,  each  with  a  bulbous  base,  having  a  distinct  ocellus. 
One  species. 

Genus  5.  Cordylophora,  Allman.  Trophosome. — Ccenosarc  a 
creeping  filiform  hydrorhiza  supporting  a  well-developed  branch- 
ing hydrocaulus,  the  whole  invested  by  a  chitinous  periderm. 
Polypites  fusiform,  developed  from  the  extremities  of  the 
branches ;  tentacula  filiform,  scattered  on  the  body  of  the  poly- 
pite. Gonosome. — Gonophores  adelocodonic,  borne  on  the  hydro- 
caulus, never  on  the  polypite.    Two  species. 

Genus  6.  Gori/dendrium,  Van  Beneden.  Trophosome. — Cccno- 
sarc consisting  of  a  rooted  and  branching  hydrocaulus,  invested 
by  a  periderm.  Polypites  developed  from  the  extremities  of  the 
branches,  fusiform,  with  scattered  filiform  tentacula.  Gonosome. 
—  Gonophores  phanerocodonic,  developed  from  the  cccnosarc. 
Form  of  medusa  unknown.    One  species. 

Family  2.  Podocorynidce. 

Genus  1.  Stylactis,  Allman.  Trophosome. — Ccenosarc  mainly 
composed  of  a  retiform  hydrorhiza,  which  consists  of  anasto- 
mosing tubes,  invested  by  a  periderm ;  hydrocaulus  rudimental 
(or  absent?).  Polypites  claviform,  with  a  single  verticil  of 
filiform  tentacles  surrounding  the  base  of  a  conical  metastome. 
Gonosome. — Gonophores  adelocodonic,  borne  on  the  body  of  the 
polypite  at  the  proximal  side  of  the  tentacles.    Two  species. 

Genus  2.  Podocoryne,  Sars  (in  part).  Trophosome. — Ccenosarc 
invested  by  a  periderm,  and  composed  of  a  creeping  retiform 
hydrorhiza,  with  a  rudimental  hydrocaulus,  consisting  of  very- 
short,  simple,  tubular  processes  from  the  free  surface  of  the 
hydrorhiza,  and  having  the  polypites  developed  from  their 
extremities.  Polypites,  with  a  single  verticil  of  filiform  ten- 
tacula, placed  round  the  base  of  a  conical  metastome.  Gonosome. 
— Gonophores  phanerocodonic,  borne  on  the  body  of  the  poly- 
pite at  the  proximal  side  of  the  tentacles.  Medusa,  with  a  deep 
bell-shaped  umbrella,  a  small  four-lipped  manubrium,  four 
radiating  canals,  and  eight  marginal  tentacles,  with  bulbous 
bases,  but  destitute  of  ocelli.    Two  species. 

Genus  3.  Corynopsis,  Allman.  Trophosome.  —  Hydrorhiza 
ramified  and  creeping;  hydrocaulus  rudimental  or  absent. 
Polypites  claviform,  with  a  single  verticil  of  filiform  tentacula 
surrounding  the  base  of  a  conical  metastome.  Gonosome. — Gono- 
phores phanerocodonic,  borne  on  the  body  of  the  polypite  at  the 
proximal  side  of  the  tentacular  verticil.  Medusa  at  the  time  of 
liberation  deep  bell-shaped ;  manubrium  not  reaching  the  orifice 
of  the  bell,  and  having  its  mouth  surrounded  by  four  short 
tentacles ;  radiating  canals  four,  each  terminating  distally  in  a 
bulb,  from  which  are  developed  two  tentacles,  each  with  a  dis- 
tinct ocellus  at  its  base.    One  species. 

Genus  4.  Diplura,  Greene.  Trophosome. — Polypite  supported 
on  the  summit  of  a  simple  hydrocaulus,  with  a  branched  and 
creeping  (?)  hydrorhiza ;  periderm  (?) ;  tentacles  filiform  in  a  single 
verticil  (?)  near  the  distal  extremity  of  the  body.  Gonosome. — 
Gonophores  phanerocodonic,  on  simple  peduncles,  wliich  arise  in 
a  verticil  from  the  body  of  the  polypite  at  the  proximal  side  of 
the  tentacles.  Medusa  deep  bell-shaped,  with  moderate  sized 
manubrium ;  radiating  canals  four,  each  terminating  in  a  bulbous 
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expansion  at  the  point  of  intersection  with  the  circular  canal; 
from  one  of  these  marginal  bulbs  two  long  tentacles  are  deve- 
loped ;  the  rest  of  the  margin  is  destitute  of  tentacles. 

Family  3.  Hydractinidce. 

Genus  1.  Hydradinia,  Von  Beneden.  Trophosome. — Cccnosarc 
forming  a  continuous  expansion  whose  free  surface  is  destitute  of 
periderm,  but  whose  deeper  parts  consist  of  an  areolar  mass  of 
freely  intercommunicating  tubes,  which  are  each  invested  by  a 
distinct  periderm,  and  are  adnate  to  one  another.  Polypites 
claviform,  develoj>ed  at  intervals  from  the  free  naked  surface  of 
the  cccnosarc;  tentacles  filiform,  approximated  into  a  single 
verticil  round  the  base  of  a  very  contractile  and  mutable  metas- 
tome.  Gonosome. — Sporosacs  supported  on  gonoblastidia,  which 
arise,  like  the  polypites,  from  the  naked  free  surface  of  the 
cccnosarc,  are  destitute  of  tentacles,  and  terminated  by  spherical 
clusters  of  thread  cells.    Two  species. 

Genus  2.  Ehizocline,  Allman.  Trophosome. — Ccenosarc  forming 
an  adherent  stratum,  supported  by  a  solid  chitinous  expansion. 
Polypites  developed  at  intervals  from  the  free  surface  of  the 
cccnosarc ;  tentacles  filiform,  in  a  single  verticil  round  the  base 
of  a  conical  metastome.  Gonosome. — Gonophores  phanerocodonic, 
sessile  on  the  free  surface  of  the  ccenosarc  ;  umbrella,  at  the  time 
of  liberation,  deep  bell-shaped ;  manubrium  large,  with  a  four- 
lipped  mouth,  but  not  extending  beyond  the  margin  of  the 
umbrella ;  four  radiating  canals  continued  distally  by  four  mar- 
ginal tentacles  with  bulbous  bases;  three  shorter  tentacles, 
developed  in  each  interradial  space.    One  species. 

Family  4.  Laridce. 

Genus  1.  Lar,  Gosse.  Trophosome. — Ccenosarc  a  creeping,  fili- 
form, and  anastomosing  hydrorhiza,  on  which  sessile  polypites 
are  developed  at  intervals ;  periderm  (?).  Polypites  fusiform, 
with  two  tentacula,  situated  at  the  base  of  a  two-lipped  meta- 
stome.   Gonosome  not  known.    One  species. 

Family  5.  Corynidce. 

Genus  1.  Coryne,  Gaertner.  Trophosome. — Ccenosarc  consist- 
ing of  a  simple  or  branching  hydrocaulus  rooted  by  a  creeping, 
filiform  hydrorhiza,  the  whole  invested  by  a  chitinous  periderm. 
Polypites  developed  from  the  summits  of  the  hydrocaulus, 
clavate ;  tentacles  capitate,  scattered  on  the  body  of  the  polypite. 
Gonosome. — Gonophores  adelocodonic,  developed  from  the  body 
of  the  polypite.    Four  or  five  species. 

Genus  2.  Syncori/ne,  Ehrenberg  (in  part). —  Trophosome. 
Cccnosarc  composed  of  a  simple  or  branching  hydrocaulus  rooted 
by  a  creeping,  filiform  hydrorhiza,  and  the  whole  invested  by  a 
chitinous  periderm.  Polypites  claviform,  developed  from  the 
summits  of  the  hydrocaulus ;  tentacles  capitate,  scattered  upon 
the  body  of  the  polypite.  Gonosome. — Gonophores  phanero- 
codonic, developed  upon  the  body  of  the  polypite.  Umbrella, 
at  time  of  liberation,  deep  bell-shaped  ;  manubrium  moderately 
large,  not  reaching  the  mouth  of  the  bell,  destitute  of  oral  ten- 
tacles; radiating  canals  four;  marginal  tentacles  four,  with 
bulbous  bases,  generally  furnished  with  an  ocellus.  In  some 
cases  the  gonophores,  though  phanerocodonic,  never  become  free, 
and  the  marginal  tentacles  then  remain  in  an  imperfectly  deve- 
loped state.    Nine  species. 

Genus  3.  Zanclea,  Gegenbaur.  Trophosome. — Ccenosarc  con- 
sisting of  a  simple  or  branching  hydrocaulus,  rooted  by  a  filiform 
anastomosing  hydrorhiza,  the  whole  invested  by  a  periderm. 
Polypites  claviform,  developed  from  the  summits  of  the  hydro- 
caulus ;  tentacles  capitate,  scattered  over  the  body  of  the  poly- 
pite. Gonosome. — Gonophores  phanerocodonic,  developed  from 
the  body  of  the  polypite.  Medusa,  at  the  time  of  its  liberation 
from  the  trophosome,  nearly  spherical;  manubrium  simple- 
mouthed,  not  reaching  the  margin  of  the  umbrella ;  radiating 
canals  four ;  marginal  tentacles  two,  developed  from  the  distal 
extremities  of  two  opposite  radiating  canals ;  two  intermediate 
bulbous  dilatations  at  the  intersections  of  the  two  other  radiating 
canals  with  the  circular  canal ;  the  tentacles  commence  with  a 
large  bulbous  dilatation,  destitute  of  distinct  ocellus,  and  are 
for  the  remainder  of  their  extent  closely  set  along  their  external 
sides,  with  the  pedunculated  sacs  filled  with  thread  cells ;  from 
the  bases  of  the  tentacula  and  intermediate  bulbs  a  caecal  clavi- 
form tube  filled  with  thread-cells  extends  in  the  walls  of  the 
umbrella,  near  its  external  surface,  and  parallel  to  the  corre- 
sponding radiating  canal.    One  species. 

Genus  4.  Corynitis,  M'Crady.  Trophosome. — Polypites  spring- 
ing from  an  adherent  base ;  tentacles  capitate,  scattered  over  the 
body  of  the  polypite.   Gonosome. — Gonophores  phanerocodonic, 


home  upon  the  body  of  the  polypite.  Umbrella,  deep  bell- 
shaped,  thick-walled,  with  clusters  of  thread-cells  imbedded  in 
its  walls,  and  with  the  roof  of  its  cavity  rising  in  four  over- 
arched spaces  between  the  radiating  canals ;  manubrium  massive ; 
radiating  canals,  four ;  marginal  tentacles  four,  club-shaped,  with 
basal  bulbs,  each  furnished  with  an  ocellus.    One  species. 

Genus  5.  Candelabrum,  De  Blainville.  Trophosome. — Polypites 
clavate,  springing  from  a  tubular,  adherent  hydrorhiza,  which  is 
invested  by  a  periderm  ;  tentacles  wart-like,  scattered  over  the 
body  of  the  polypite.  Gonosome. — Gonophores  adelocodonic  (?), 
on  gonoblastidia,  which  are  clustered  round  the  base  of  the  poly- 
pite.   Two  species. 

Family  6.  Pennaridce. 

Genus  1.  Vorticlava,  Alder.  Trophosome. — Polypites  solitary, 
borne  on  the  summit  of  a  simple  hydrocaulus,  which  is  attached 
by  a  simple,  conical  (?)  hydrorhiza ;  periderm  a  delicate  trans- 
parent film  investing  the  hydrocaulus  and  the  hydrorhiza;  ten- 
tacles in  two  verticils,  those  composing  the  proximal  verticil 
long  and  filiform,  those  composing  the  distal  verticil  short  and 
capitate.    Gonosome  unknown.    Two  species. 

Genus  2.  Acharadria,  Strethill  Wright.  Trophosome.— Hy- 
drocaulus branched,  with  a  well-developed  periderm;  hydro- 
rhiza (?).  Polypites  with  two  verticils  of  tentacula,  those  com- 
posing the  proximal  verticil,  long  and  filiform,  those  composing 
the  distal  verticil,  short  and  capitate.  Gonosome  unknown.  One 
species. 

Genus  3.  Heteractis,  Allman.  Trophosome.— Polypite  solitary, 
borne  on  the  summit  of  a  simple-rooted  hydrocaulus ;  two  ver- 
ticils of  tentacles,  a  proximal  and  a  distal ;  the  tentacles  com- 
posing the  proximal  verticil  long  and  annulated,  those  composing 
the  distal  verticil  short  and  capitate.  Gonosome. — Gonophores 
hanerocodonic,  borne  upon  peduncles,  which  arise  from  the 
ody  of  the  polypite  at  the  distal  side  of  the  proximal  verticil  of 
tentacles.  Umbrella  in  the  form  of  a  shallow  bell,  with  four 
radiating  canals,  one  large  marginal  tentacle,  and  three  rudi- 
mental  ones.    One  species. 

_  Genus  4.  Stauridium,  Dujardin.  Trophosome. — Ccenosarc  con- 
sisting of  a  branched  or  simple  hydrocaulus  arising  from  a 
creeping,  filiform  hydrorhiza,  the  whole  invested  in  a  periderm. 
Polypites  borne  on  the  summits  of  the  hydrocaulus,  clavate,  with 
two  verticils  of  tentacles,  each  verticil  consisting  of  four  ten- 
tacles arranged  in  a  cross,  the  tentacles  of  the  proximal  verticil 
filiform,  those  of  the  distal  verticil  capitate.  Gonosome. — Gono- 
phores phanerocodonic,  developed  from  the  body  of  the  polypite. 
Umbrella  deep  bell-shaped ;  manubrium  not  reaching  the 
margin  of  the  bell ;  mouth  simple ;  radiating  canals  four ; 
marginal  tentacles  four,  nodulated  with  clusters  of  thread-cells, 
and  with  a  distinct  ocellus  on  the  basal  bulb. 

Genus  5.  Cladonema,  Dujardin.  Trophosome  not  distinguish- 
able from  that  of  Stauridium.  Gonosome. — Gonophores  phanero- 
codonic, developed  from  the  body  of  the  polypite.  Umbrella 
deep  bell-shaped  ;  manubrium  large,  with  simple  mouth ; 
radiating  canals  eight,  each  continued  at  the  margin  of  the 
umbrella  into  a  branching  tentacle  with  a  bulbous  base  pro- 
vided with  an  ocellus.    One  species. 

Genus  6.  Pennaria,  Goldfuss.  Trophosome. — Ccenosarc  com- 
posed of  a  symmetrically  ramified  hydrocaulus,  rooted  by  a 
creeping,  filiform  hydrorhiza,  the  whole  invested  by  a  chitinous 
periderm.  Polypites  borne  on  the  summits  of  the  branches, 
oviform,  with  two  sets  of  tentacles,  a  proximal  set  filiform,  and 
arranged  in  a  single  verticil  round  the  base  of  the  polypite,  and 
a  distal  set  capitate,  and  scattered  on  the  body  of  the  polypite. 
Gonosome. — Gonophores  phanerocodonic,  developed  between  the 
proximal  and  distal  sets  of  tentacles.  Umbrella  deeply  ovate ; 
manubrium  large,  but  not  passing  beyond  the  orifice  of  the 
umbrella  ;  radiating  canals  lour ;  four  rudimentaL  papilliform, 
marginal  tentacles.    Two  species. 

Genus  7.  Globiceps,  Ayres.  Trophosome. — Ccenosarc  rooted, 
symmetrically  branched  #nd  invested  by  a  chitinous  periderm. 
Polypites  claviform,  with  two  sets  of  tentacles,  a  proximal  set 
filiform  and  arranged  in  a  single  verticil  round  the  base  of  the 
polypite,  and  a  distal  set  capitate  and  arranged  in  one  or  more 
verticils,  never  scattered.  Gonosome. — Gonophores  phanerocodo- 
nic, developed  between  the  proximal  and  distal  sets  of  tentacles. 
Umbrella  deeply  ovate  with  large  manubrium  ;  four  radiating 
canals  and  four  rudimental,  papilliform  marginal  tentacula.  One 
species. 

Family  7.  Clavatellidce. 
Genus  1.    Clavatella,  Hincks.    Trophosome. — Ccenosarc  com- 
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posed  of  a  filiform  branching  hydrorhiza,  with  a  hydrocaulus 
consisting  of  very  short,  simple  stems,  which  arise  from  the  free 
surface  of  the  hydrorhiza,  the  whole  invested  by  a  periderm. 
Polypites  developed  from  the  summit  of  the  hydrocaulus,  and 
having  a  single  verticil  of  capitate  tentacula  surrounding  the  base 
of  a  conical  metastome.  Gonosome. — Gonophores  consisting  of 
naked  ambulatory  medusao,  which  are  developed  in  clusters  from 
the  polypite  near  its  proximal  extremity.  Umbrella  not  extended 
into  a  bell  or  disk  fitted  for  natation  ;  marginal  tentacles  six, 
bifurcated,  the  outer  branch  of  the  bifurcation  tenninated  by  a 
capitulum  of  large  thread  cells,  the  inner  by  a  claviform  enlarge- 
ment which  carries  a  suctorial  disk  of  attachment ;  an  ocellus  at 
the  root  of  each  tentacle  ;  no  lithocysts.    One  species. 

Family  8.  Eudendridce. 

Genus  1.  Eudendrium,  Ehrenberg  (in  part).  Trophosome. — 
Cccnosarc  consisting  of  a  well  developed  branching  hydrocaulus, 
rooted  by  a  creeping,  filiform  hydrorhiza,  the  ■whole  invested  by 
a  chitinous  periderm.  Polypites  developed  from  the  summits 
of  the  branches,  vasiform  or  oval,  with  the  metastome  contracted 
at  its  proximal  and  expanded  at  its  distal  extremity,  so  as  to  be 
more  or  less  trumpet-shaped  ;  tentacles  filiform,  in  a  single  ver- 
ticil, just  below  the  metastome.  Gonosome. — Gonophores  adeloco- 
donic,  developed  from  the  body  of  the  polypite  at  the  proximal 
side  of  the  tentacles,  or  from  the  hydrocaulus  ;  female  sporosacs 
monothalamic  ;  male  sporosacs  polythalamic.    Eleven  species. 

Genus  2.  Atractylis,  Strethill  Wright  (in  part).  Trophosome. 
— Coenosarc  consisting  of  a  hydrocaulus  in  the  form  of  simple 
funnel-shaped  stems,  which  are  developed  at  intervals  from  a 
creeping  filiform  hydrorhiza,  the  whole  invested  by  a  chitinous 
periderm.  Polypites  emerging  from  the  summits  of  the  hydro- 
caulus, into  which  they  are  retractile,  fusiform,  with  filiform 
tentacula  placed  in  a  single  verticil  round  the  base  of  a  conical 
metastome.  Gonosome. — Gonophores  adelocodonic,  carried  on 
the  sides  of  the  hydrocaulus.    One  species. 

Genus  3.  Bimeria,  Strethill  Wright.  Trophosome  consisting 
of  a  branching  rooted  coenosarc  invested  by  a  chitinous  peri- 
derm. Polypites  developed  from  the  summits  of  the  branches, 
vase-shaped,  destitute  of  metastome,  and  having  the  tentacles  in 
a  single  verticil  round  the  margin  of  the  distal  end  of  the  vase- 
shaped  body.  Periderm,  body,  mouth,  and  lower  half  of  each 
of  the  tentacles,  clothed  in  an  opaque  brown  membrane.  Gono- 
some.— Gonophores  adelocodonic,  developed  from  the  coenosarc. 
One  species. 

Genus  4.  Garveia.  Strethill  Wright.  Trophosome. — Coeno- 
sarc invested  by  a  periderm,  and  consisting  of  a  branched  hydro- 
caulus, which  is  rooted  by  a  filiform  hydrorhiza,  and  towards 
its  base  composed  of  aggregated  tubes.  Polypites  fusiform, 
developed  on  the  siunmits  of  the  branches,  and  having  the  ten- 
tacles in  a  single  verticil  round  the  base  of  a  long  conical 
metastome.  Gonosome. — Gonophores  adelocodonic,  borne  on  the 
summits  of  short  branches  which  spring  from  the  sides  of  the 
hydrocaulus.    One  species. 

Genus  5.  Heterocordyle,  Allman.  Trophosome. — Coenosarc 
consisting  of  a  simple  or  branched  hydrocaulus,  which  arises 
from  a  creeping,  filiform,  and  anastomosing  hydrorhiza,  the 
whole  invested  by  a  chitinous  periderm.  Polypites  fusiform, 
with  a  single  verticil  of  filiform  tentacula  round  the  base  of  a 
conical  metastome.  Gonosome. — Gonophores  adelocodonic,  borne 
by  gonoblastidia,  which  are  developed  (solely  ?)  from  the  hy- 
drorhiza ;  sporosac  of  the  ordinary  kind,  destitute  of  tentacles 
and  cilia,  and  incapable  of  locomotion.    One  species. 

Genus  6.  Perigonimus,  Sars.  Trophosome. — Coenosarc  in- 
vested by  a  periderm,  and  consisting  of  a  branching  or  simple 
hydrocaulus  rooted  by  a  filiform  hydrorhiza.  Polypites  borne 
on  the  summits  of  the  hydrocaulus,  fusiform,  with  a  single  ver- 
ticil of  filiform  tentacula,  which  surround  the  base  of  a  conical 
metastome.  Gonosome. — Gonophores  phanerocodonic,  developed 
from  the  coenosarc.  Umbrella  at  the  time  of  liberation  deep 
bell-shaped,  with  a  manubrium  which  is  shorter  than  the  height 
of  the  bell  cavity,  and  has  a  mouth  which  is  simple,  or  with 
four  shallow  lips  ;  radiating  canals,  four ;  marginal  tentacles, 
two  or  four,  with  bulbous  bases,  which  are  not  furnished  with 
distinct  ocelli.    Eight  species. 

Genus  7.  Bougainvillia,  Lesson.  Trophosome. — Coenosarc 
consisting  of  a  branching  hydrocaulus  rooted  by  a  filiform  hy- 
drorhiza, the  whole  invested  by  a  periderm.  Polypites  developed 
from  the  summits  of  the  branches,  fusiform,  with  a  corneal 
metastome  ;  tentacles  filiform  in  a  single  verticil  round  the  base 
of  the  metastome.  Gonosome.— Gonophores  phanerocodonic,  de- 
veloped from  the  ccenosarc.    Medusa,  at  the  time  of  liberation, 


with  a  deep  boll-shaped  umbrella  ;  manubrium  shorter  than  the 
height  of  the  bell  cavity,  with  four  oral  tentacles  ;  radiating 
canals  four,  each  terminating  at  its  intersection  with  the  circular 
canal,  in  a  bulb,  from  which  two  tentacles  are  developed,  each 
with  an  ocellus  at  its  base.    Three  species. 

Family  9.  Dicorynidce. 

Genus  1.  Dicoryne,  Allman.  Trophosome. — Coenosarc  consist- 
ing of  a  branched  or  simple  hydrocaulus,  which  arises  from  a 
creeping,  filiform,  and  anastomosing  hydrorhiza,  the  whole 
invested  by  a  periderm.  Polypites  fusiform,  with  a  single  ver- 
ticil of  tentacula  surrounding  the  base  of  a  conical  metastome. 
Gonosome.  —  Gonophores  adelocodonic,  developed  upon  gono- 
blastidia, which  are  borne  either  upon  the  hydrocaulus  or  the 
hydrorhiza.  Sporosacs  natatory,  ciliated  over  their  whole  sur- 
face, and  having  two  filiform  tentacula  diverging  from  the 
proximal  end.   One  species. 

Family  10.  Tubulariadce. 

Genus  1.  Tubularia,  Linnams  (in  part).  TropJwsome.  — 
Ccenosarc  invested  by  a  chitinous  periderm,  and  consisting  of  a 
simple  or  branched  hydrocaulus  rooted  by  a  filiform  hydrorhiza. 
Polypites  flask-shaped  ;  tentacles  filiform,  in  two  verticils,  those 
composing  the  proximal  verticil  longer  than  those  composing  the 
distal  ;  distal  verticil  surrounding  the  base  of  a  conical  meta- 
stome. Gonosome.  —  Gonophores  adelocodonic,  developed  upon 
racemiform  peduncles,  which  spring  from  the  body  of  the  poly- 
pite between  the  proximal  and  distal  verticil  of  tentacles. 
Twelve  species. 

Genus  2.  Ectopleura,  Agassiz.  Trophosome. — Coenosarc  in- 
vested by  a  chitinous  periderm,  and  consisting  of  a  simple  or 
branched  hydrocaulus  springing  from  a  filiform  (?)  hydrorhiza. 
Polypites  flask-shaped,  with  filiform  tentacula  arranged  in  two 
verticils,  the  proximal  verticil  composed  of  tentacles  which  are 
longer  than  those  forming  the  distal  verticil.  Gonosome. — Gono- 
phores phanerocodonic,  on  branched  peduncles,  which  are  borne 
upon  the  body  of  the  polypite,  between  the  proximal  and  distal 
verticils  of  tentacles.  Medusa,  at  the  time  of  liberation,  with  a 
nearly  spherical  umbrella  ;  a  manubrium  with  a  simple  mouth, 
and  shorter  than  the  height  of  the  umbrella  cavity  ;  four  radiat- 
ing canals,  and  four  marginal  tentacles  ;  no  distinct  ocelli ;  the 
umbrella  furnished  with  eight  prominent  longitudinal  ribs 
formed  of  linear  series  of  thread  cells.    One  species. 

Genus  3.  Hybocodon,  Agassiz.  Trophosome. — Ccenosarc  in- 
vested by  a  chitinous  periderm,  and  consisting  of  a  simple  (or 
branched  ?)  hydrocaulus  rooted  by  a  filiform  hydrorhiza.  Poly- 
pites flask-shaped,  with  the  tentacles  arranged  in  two  sets,  the 
proximal  set  long,  and  forming  a  single  verticil,  the  distal  short, 
and  arranged  in  two  verticils.  Gonosome. — Gonophores  phane- 
rocodonic, springing  directly  from  the  body  of  the  polypite, 
between  the  proximal  and  distal  sets  of  tentacles.  Medusa,  at 
the  time  of  liberation,  with  a  deep  bell-shaped  umbrella,  a  mode- 
rate sized,  simple-mouthed  manubrium,  four  radiating  canals, 
and  with  the  distal  extremity  of  one  of  the  canals  prolonged 
into  a  single  marginal  tentacle  with  a  bulbous  base,  but  without 
distinct  ocellus.    One  species. 

Genus  4.  Gorymorpha. — Sars  (in  part).  Trophosome. — Poly- 
pite solitary,  borne  on  the  summit  of  a  simple  hydrocaulus, 
which  terminates  proximally  in  a  conical  hydrorhiza;  both 
hydrocaulus  and  hydrorhiza  invested  by  a  very  delicate,  trans- 
parent, filmy  periderm.  Polypites  flask-shaped,  with  two  sets  of 
filiform  tentacles,  a  proximal  and  a  distal,  the  proximal  imper- 
fectly contractile,  longer  and  thicker  than  the  distal,  and  ar- 
ranged in  a  single  verticil  near  the  base  of  the  polypite;  the 
distal  set  very  contractile,  forming  several  closely-placed,  alter- 
nate, more  or  less  perfect  verticils  behind  a  conical  metastome. 
Gonosome. — Gonophores  phanerocodonic,  borne  on  branched  pe- 
duncles, which  spring  from  the  body  of  the  polypite  at  the  distal 
side  of  the  proximal  set  of  tentacles.  The  medusa,  at  the  time 
of  its  liberation,  has  a  deep-belled  umbrella,  a  well-developed 
simple-mouthed  manubrium,  four  radiating  canals,  and  a  single 
marginal  tentacle ;  each  of  the  radiating  canals  terminates,  at  its 
junction  with  the  circular  canal,  in  a  bulbous  expansion  without 
distinct  ocellus ;  one  of  these  bulbs  is  larger  than  the  other,  and 
from  this  alone  the  solitary  tentacle  is  developed.    Two  species. 

Genus  5.  Amalthea,  0.  Schmidt.  Trophosome. — Polypites 
sohtary,  with  two  sets  of  filiform  tentacles,  a  proximal  and  a 
distal, — the  proximal  set  very  long  and  placed  in  a  single  ver- 
ticil ;  the  distal  set  very  short,  numerous,  and  scattered.  Gono- 
some.— Gonophores  phanerocodonic,  borne  upon  peduncles  which 
arise  between  the  proximal  and  distal  sets  of  tentacles.  Me- 
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dusae  with  a  deep  bell -shaped  umbrella,  four  radiating  canals, 
and  four  erpval  marginal  tentacles  with  bulbous  bases.  Three 
species. 

Genus  6.  Monocaulos,  Allman.  Trophosome. — Polypite  soli- 
tary, borne  on  the  summit  of  a  simple-rooted  hydrocaulus ;  both 
hydrocaulus  and  hydrorhiza  invested  by  a  very  delicate  periderm; 
polypites  flask-shaped,  with  two  sets  of  filiform  tentacles, — a 
proximal  set  longer  and  thicker,  and  arranged  in  a  single 
verticil  near  the  base  of  the  polypite,  and  a  distal  set  shorter 
and  thinner,  and  scattered  over  a  zone  close  to  the  summit  of 
the  polypite.  Gonosome. — Gonophores  adclocodonic,  on  simple 
or  branched  peduncles,  which  spring  from  the  body  of  the  poly- 
pite at  the  distal  side  of  the  longer  tentacles.    Two  species. 

Genus  7.  Nemopsis,  Agassiz.  Trophosome. — Polypite  free, 
conical,  with  two  verticils  of  filiform  tentacula,  a  proximal  near 
the  base,  and  a  distal  near  the  apex  ;  periderm  absent.  Gono- 
some.— Gonophores  phanerocodonic,  on  short  simple  peduncles 
which  spring  from  the  body  of  the  polypite  between  the  two 
verticils  of  tentacula.  Umbrella  deep  bell-shaped  ;  manubrium 
of  moderate  size,  and  furnished  with  four  dichotomously  brain  In  .  I 
oral  tentacles  ;  radiating  canals  four,  each  terminating  in  a  mar- 
ginal bulb,  while  from  every  marginal  bulb  a  tuft  of  tentacles  is 
given  off,  two  of  the  tentacles  in  each  tuft  being  clavate,  and 
but  slightly  contractile,  the  rest  filiform  and  very  contractile, 
every  tentacle  carrying  a  distinct  ocellus  at  its  base.  The  gene- 
rative elements  are  developed  in  four  lobes,  which  spring  from 
the  base  of  the  manubrium,  and  thence  extend  for  some  distance 
along  the  course  of  the  radiating  canals.    One  species. 

Genus  8.  Acaulis,  Stfinpson.  Trophosome. — The  entire  tro- 
phosome consists  of  a  solitary,  free,  subfusiform  polypite,  which 
at  a  later  period  becomes  attached  by  its  proximal  extremity  ; 
tentacles  of  two  kinds — one  filiform,  forming  a  single  verticil 
near  the  proximal  extremity,  and  subsequently  disappearing ; 
the  other  capitate  and  scattered  on  the  body  of  the  polypite 
towards  its  distal  extremity  ;  periderm  absent.  Gonosome. — 
Gonophores  phanerocodonic,  springing  from  the  body  of  the 
polypite  between  the  filiform  and  capitate  tentacula.  Form  of 
the  medusa  unknown.    One  species. 

Order  II.  Campanularia. 
Family  1.  Campanulariadcc. 

Genus  1.  Campanularia,  Lamarck  (in  part).  Trophosome. — 
Hydrocaulus  simple  or  branching,  rooted  by  a  creeping  filiform 
hydrorhiza  ;  hydro thecao  bell-shaped,  with  an  entire  or  serrated 
margin  and  destitute  of  an  operculum ;  tentacles  surrounding 
the  base  of  a  large  very  contractile  metastome.  Gonosome. — 
Gonangium  seated  either  on  the  hydrorhiza  or  hydrocaulus,  and 
containing  phanerocodonic  gonophores.  Umbrella,  at  the  time 
of  liberation,  deep  bell-shaped  ;  manubrium  of  moderate  size, 
with  the  mouth  provided  with  four  shallow  lips,  or  simple  ; 
radiating  canals  four ;  marginal  tentacles  four,  with  bulbous 
bases  destitute  of  ocelli ;  lithocysts  eight,  two  in  each  interradial 
space,  and  never  developed  upon  the  base  of  a  tentacle  ;  gene- 
rative elements  developed  in  special  sporosacs,  which  are  borne 
as  buds  on  the  radiating  canals.  As  the  medusa  advances  to 
maturity  the  marginal  tentacles  increase  in  number,  and  the  oral 
lobes  of  the  manubrium  become  more  decided.  Eleven  species, 
of  which  seven  are  provisional. 

Genus  2.  Obelia,  Peron  and  Lesueur.  Trophosome  —  Hydro- 
caulus branching,  rooted  by  a  creeping,  filiform  hydrorhiza  ; 
hydrothecse  bell-shaped,  with  an  entire  or  serrated  margin,  and 
destitute  of  operculum;  tentacula  surrounding  the  base  of  a  very 
contractile,  conical  clavate,  or  trumpet-shaped  metastome. 
Gonosome. — Gonangia  developed  from  the  hydrocaulus,  and  con- 
taining phanerocodonic  gonophores.  Medusae  very  flat,  so  as  to 
approach  the  form  of  a  disk,  with  a  short  four-lipped  manu- 
brium ;  radiating  canals  four ;  marginal  tentacles  numerous,  with 
their  roots  prolonged  in  the  form  of  short  caecal  continuations 
into  the  walls  of  the  umbrella ;  lithocysts  two  in  each  interradial 
space,  each  lithocyst  placed  upon  the  base  of  a  tentacle  at  its 
inner  side.  The  changes  undergone  by  the  medusa  in  its  pro- 
gress towards  maturity  consist  chiefly  in  an  increase  in  the 
number  of  marginal  tentacles.    Four  species. 

Genus  3.  Laomedea,  Lamouroux  (in  part).  Trophosome. — Hy- 
drocaulus simple  or  branched,  rooted  by  a  creeping  filiform  hydro- 
rhiza ;  hydrothecse  bell-shaped,  with  the  margin  entire  or 
serrated,  but  without  an  operculum  ;  tentacular  verticil  sur- 
rounding the  base  of  a  very  contractile  conical  or  trumpet- 
shaped  metastome.  Gonosome. — Gonangium  developed  on  the 
hydrorhiza  or  hydrocaulus,  and  containing  adelocodonic  gono- 


phores, which  never  leave  the  cavity  of  the  gonangium.  Nina 

species. 

Genus  4.  Hincksia,  Agassiz.  Trophosome.  —  Hydrorhiza,  a 
creeping  network  of  filiform  tubes,  from  which  a  short  simple 
hydrocaulus  is  emitted  at  intervals  ;  hydrotheca)  bell-shaped, 
destitute  of  operculum.  Polypites  (?).  Gonosome. — Gonangia 
borne  on  the  hydrorhiza,  and  consisting  of  large,  subcordate, 
pedunculated  capsules,  with  a  small  terminal  aperture,  trans- 
versely ribbed  on  one  side,  smooth  on  the  other. 

Genus  5.  Gonothyrcca,  Allman.  Trophosome. — Hydrocaulus 
branching,  rooted  by  a  filiform  hydrorhiza  ;  hydrotheca  well 
shaped,  with  entire  or  serrated  margin,  and  destitute  of  oper- 
culum ;  tentacula  surrounding  the  base  of  a  large  and  very 
contractile  metastome.  Gonosome. — Gonophores  adelocodonic. 
Sporosacs  in  the  form  of  imperfect  medusa?  (meconidia),  carrying 
roimd  the  rudimental  codonostome  a  circle  of  filiform  tentacula, 
and,  when  mature,  supported  on  the  summit  of  the  gonangium, 
where  they  lie  entirely  external  to  its  cavity.    Two  species. 

Genus  6.  Trichydra,  Strethill  Wright.  Trophosome. — Hydro- 
rhiza a  branched  and  creeping  thread,  which  sends  off  at  intervals 
a  rudimental  hydrocaulus  in  the  form  of  very  short,  tubular, 
cell-like  processes,  into  which  the  polypites  are  very  retractile. 
Polypites  very  slender  and  cylindrical,  carrying  a  single  verticil 
of  filiform  tentacula  round  the  base  of  a  short  conical  metastome. 
Gonosome  unknown.    One  species. 

Genus  7.  Galycella,  Hincks.  Trophosome. — Hydrocaulus  erect, 
and  rooted  by  a  filiform  hydrorhiza,  or  creeping  and  adherent ; 
hydrotheca)  tubular  or  conical,  and  provided  with  an  operculum, 
which  is  formed  of  converging  lanceolate  segments.  Polypites 
cylindrical,  with  the  tentacula  verticil  surrounding  the  base  of  a 
conical  metastome.  Gonosome. — Gonophores  adelocodonic.  Spo- 
rosacs of  female  ultimately  delivering  their  contents  into  an 
acrocyst.    Three  species. 

Genus  8.  Campanulina,  Van  Beneden.  Trophosome. — Hydro- 
caulus branching  or  simple,  attached  by  a  creeping  filiform 
hydrorhiza  ;  hydrothecae  witli  their  margin  continued  by  a 
delicate  collapsible  membrane,  or  else  provided  with  a  true 
operculum,  formed  by  converging  lanceolate  segments.  Poly- 
pites cylindrical ;  tentacula  connected  by  a  membranous  web  at 
their  base.  Gonosome. — Gonophores  phanerocodonic.  Medusa, 
at  the  time  of  liberation,  deep  bell-shaped,  with  moderate  sized 
four-lipjied  manubrium ;  radiating  canals  four,  each  terminating 
distalty  in  a  non-ocellated  bulb  ;  marginal  tentacles  two,  de- 
veloped from  two  opposite  bulbs  (or  four,  every  bulb  then  carry- 
ing a  tentacle) ;  lithocysts  eight,  two  in  each  marginal  space. 
Two  species. 

Family  2.  JEqymida?. 

Genus  1.  Zygodactyly  Brandt.  Trophosome. — Hydrocaulus 
simple,  or  branched  (?),  rooted  by  a  creeping  filiform  hydro- 
rhiza ;  hydrothecae  with  an  operculum  formed  of  converging 
lanceolate  segments.  Polypites  cylindrical,  with  a  verticil  of 
filiform  tentacula,  connected  at  their  base  by  a  broad  membra- 
nous web.  Gonosome. — Gonophores  phanerocodonic.  Medusae 
with  a  broad,  shallow  umbrella,  and  wide  and  short  manubrium, 
whose  lips  are  prolonged  into  numerous  arm-like  lobes;  radiating 
canals  very  numerous,  radial  and  interradial,  each  developed 
from  a  bulbous  base  ;  margin  of  umbrella  with  lithocysts ;  gene- 
rative elements  developed  along  the  course  of  the  radiating  canals. 
One  species. 

Family  3.  Thaumantidce. 

Genus  1.  Thaumantias,  Eschscholtz.  Trophosome. — Hydro- 
caulus rooted  by  a  creeping,  filiform  hydrorhiza ;  hydrothecae 
destitute  of  an  operculum.  Polypites  with  the  tentacular  verticil 
surrounding  the  base  of  a  trumpet-shaped  metastome.  Gonosome. 
— Gonophores  phanerocodonic.  Mature  medusa  with  a  hemi- 
spherical umbrella,  and  short  manubrium  with  lobed  mouth 
margin ;  radiating  canals  four ;  marginal  tentacles  numerous  ; 
lithocysts  absent ;  generative  sacs  band-like  along  the  course  of 
the  radiating  canals.    One  species. 

Family  4.  Leptoscyphidce. 

Genus  1.  Leptoscyphus,  Allman.  Trophosome. — Hydrocaulus 
simple  or  branching,  attached  by  a  creeping  filiform  hydrorhiza ; 
hydrothecae  with  an  operculum  composed  of  converging  lanceo- 
late segments.  Polypites  cylindrical  when  extended  ;  tentacula 
surrounding  the  base  of  a  conical  metastome.  Gonosome. — Gono- 
phores phanerocodonic ;  umbrella,  at  the  time  of  liberation,  deep 
bell-shaped,  or  conical ;  manubrium  pendent  from  a  conical  pro- 
jection from  the  roof  of  the  umbrella,  of  moderate  size,  with  the 
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mouth  surrounded  by  four  short  capitate  tentacula  ;  radiating 
oanala  four,  each  terminating  distally  in  a  bulb,  without  evident 
ocellus,  each  bulb  giving  origin  to  a  cluster  of  two  or  time 
tentacles  ;  a  single  marginal  tentacle  with  a  bulbous  base  is 
also  developed  from  the  centre  of  each  interradial  space.  One 
species. 

Genus  2.  Lafo'ea,  Lamouroux.  Trophosome. — Hydrocaulus 
creeping  and  adherent,  or  erect  and  rooted  by  a  filiform  hydro- 
rhiza;  hydrothecse  sessile  on  the  hydrocaulus,  or  pedunculated  ; 
tube  destitute  of  an  operculum.  Polypites  cylindrical,  with  the 
tentacular  verticil  surrounding  the  base  of  a  spheiico-conical 
metastome.  Gonosome. — Qonophores  phancrocodonic ;  medusae 
deep  bell-shaped,  with  short  manubrium,  four  radiating  canals, 
and  four  marginal  tentacles  with  bulbous  bases,  destitute  of 
ocelli;  tentacles  alternately  long  and  short;  lithocysts  not 
present.   Four  species. 

Family  5.  Lineolaridce. 

Genus  1.  Lineolaria,  Hincks.  Trophosome.  —  Hydrocaulus 
creeping  and  adherent,  tube  carrying  the  hydrothecoe  from  dis- 
tance to  distance  along  its  length ;  hydrothecoa  sessile  on  the 
hydrocaulus,  tubular,  with  the  orifice  sub-triangular,  and  armed 
with  an  ear-like  projection  on  each  side.  Polypites  not  known. 
Gonosome. — Gonangia  large,  oviform,  and  adherent,  sessile  on  the 
creeping  hydrocaulus.    Gonophores  not  known.    One  species. 

This  is  the  proper  place  for  an  account  of  the  distribution 
of  the  class,  but  our  space  will  not  permit  of  it.  Many  facts 
have  been  collected  respecting  the  present,  but  a  few  only 
of  the  past,  distribution.  It  might  be  considered  impossible 
that  such  soft  evanescent  masses  as  jelly  fishes  could  have  left 
any  record  of  their  existence  in  ancient  sedimentary  deposits. 
The  first  steps  towards  their  geological  history  have,  however, 
been  afforded  us  by  the  discovery  of  recognizable  acalephan 
impressions  on  the  oolitic  lithographic  slates  of  Eichstadt. 
Haeckel  has  distinguished  four  species,  which  he  names — 
Medusites  deperditus,  M.  antiquus,  Rhizostornites  admirandus,  and 
It.  lithographicus,  for  descriptions  of  which  the  reader  is  referred 
to  the  under-mentioned  memoirs.  Palceocoryne  is  a  still  older 
genus,  of  the  order  Tubularia,  which  has  been  found  in  the 
lower  beds  of  the  coal  fields  of  west  Scotland. 

(Allman,  Report  of  the  Thirty-third  meeting  of  the  British  Asso- 
ciation for  the  Advancement  of  Science,  1864,  p.  351-426  ;  Louis 
Agassiz,  Contributions  to  the  Natural  History  of  the  United 
States,  vols.  iii.  and  iv ;  Reichert,  Reichert  und  Du  Bois  Rey- 
mond's  Archiv.,  1866,  p.  638;  Allman,  Philosophical  Transactions, 
1853,  p.  367-384;  Greene,  Manual  of  the  Ccelenterata;  Huxley, 
Oceanic  Hydrozoa;  Clarke,  Journal  Boston  Society  of  Natural 
History,  vii.,  p.  531-567,  and  American  Journal  of  Science, 
Second  Series,  xxxv.,  p.  346 ;  Allman,  Annals  and  Magazine  of 
Natural  History,  Third  Series,  xiii.,  p.  345-379 ;  Haeckel, 
Zeitschrift  fiir  Wissenschaftliche  Zoologie,  xv.,  p.  504;  and  Neues 
Jahrbuch  fur  Mineralogie,  &c,  for  1866,  p.  257-292.) 

HYPERODAPEDON,  a  reptilian  genus,  remarkable  for 
being  one  of  the  earliest  representative  types  of  the  order 
Lacertia,  for  representing  at  a  period  at  least  as  far  back  as  the 
triassic,  a  structure  singularly  close  to  that  of  the  living  Spheno- 
don,  and  for  the  interest  which  attaches  to  its  true  geological  age 
and  range.  Although  it  does  not  strictly  conform  to  the 
Lacertian  order,  yet  the  features  in  which  it  differs  from  the 
ideal  type  are  anomalies  therefrom,  which  are  in  part  met  with 
amongst  living  species  of  lizards. 

The  genus  was  originally  founded  in  1858  upon  the  fragments 
of  an  individual  from  the  reptiliferous  sandstone  near  Elgin. 
The  bodies  of  the  vertebrae  are  amphicoelian,  or  slightly  concave 
at  both  ends,  in  which  respect  it  is  not  accordant  with  Professor 
Owen's  definition  of  Lacertia,  where  he  makes  the  possession 
of  procoelian  vertebrae  a  distinctive  point.  But  several  genera  of 
living  lizards,  such  as  the  Geckos  and  Sphenodon,  have  amphi- 
coelian vertebrae.  The  vertebras  have  moderately  well-developed 
neural  arches  and  spines ;  but  the  transverse  processes  to  which 
the  apparently  single-headed  ribs  were  attached  were  rudi- 
mentary, consisting  of  low  tubercles.  The  ribs  had  an  expanded 
articular  end,  and  a  slightly  double-curved  outline.  The  skull 
was  not  less  than  seven  inches  in  length,  and  tapered  from  a 
breadth  of  about  five  inches  posteriorly  to  one  inch  at  the  end  of 
the  snout,  which  must  have  been  comparatively  slender.  The 
extreme  ends  of  the  jaw  bones  appear  to  have  had  a  structure 
rarely  met  with  in  reptiles.  The  terminal  portion  of  the 
maxilla  curved  upward,  and  the  premaxillary  bone  curved  down- 
wards like  a  beak,  so  that  between  the  two  there  was  a  notch. 
Nothing  is  to  be  seen  in  the  notch,  but  there  oje  indications  that 
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a  process  from  the  lower  jaw  formerly  fitted  into  it.  It  is  pro* 
liable  that  this  process  was  a  tooth,  and  that  the  premaxilla  abo 
terminated  in  one  or  more  teeth.  A  similar  arrangement  occurs 
in  the  recent  Uromastix  and  the  extinct  Rhynchosaurng.  In  Vro- 
mastix  and  most  lizards,  the  premaxillaries  are  blended  together 
into  one  bone ;  but  in  1 1  i/perodapedon  they  are  distinct,  as  is  also  the 
case  in  Sphenodon.  The  orbit  was  large,  and  the  temporal  fossa 
was  probably  bounded  by  two  bony  bars,  of  which  the  upper  was 
found  by  the  malar  and  the  squamosal  ;  there  are  no  visible 
traces  ot  the  infra-temporal  bar,  but  Professor  Huxley  believes 
that  analogy  renders  its  existence  probable.  Such  an  arch  does 
occur  in  Rhynchosaurus,  which  is  the  genus  most  nearly  allied  to 
Hyperodapedon,  so  far  as  known. 

There  are  indistinct  traces  of  the  bones  of  the  scapular  arch, 
the  proportions  of  which  indicate  a  small  fore  leg.  Those  of  the 
pelvic  arch  and  appendages  are  better  preserved.  The  femur  is 
a  strong,  straight  bone,  and  with  the  tibia  and  fibula,  of  which 
partial  impressions  are  to  be  detected,  was  fully  capable  of 
sustaining  the  body  in  progressing  on  dry  land. 

The  most  singular  feature  in  Hyperodapedon  is  the  arrangement 
of  the  dental  apparatus.  The  palatine  and  maxillary  bones  are 
connected  by  lateral  sutures  ;  the  outer  edge  of  the  former  bears 
at  least  two  rows  of  teeth,  and  the  inner  edge  of  the  latter  supports 
one  row  on  a  ridge,  the  suture  occupying  the  depression  or 
groove.  The  lower  jaw  has  a  single  row  of  teeth  on  each  side  ; 
but  the  teeth  are  so  imbedded  in  the  bone  and  so  sharp  that  the 
margin  of  the  mandible  is  more  like  a  serrated  knife  edge.  This 
knife  edge,  there  is  little  doubt,  worked  in  the  groove  of  the 
upper  jaw,  so  that  the  action  of  the  teeth  resembles  that  of  a  com- 
plicated pair  of  scissors.  In  order  to  make  this  description  more 
intelligible,  we  will  make  a  few  extracts  from  Professor  Huxley's 
recent  paper  on  the  subject : — "  In  the  winter  of  1866,  however, 
the  Rev.  Dr.  Gordon  sent  me  several  specimens,  among  which 
one  (belonging  to  Mr.  Grant,  of  Lossiemouth),  though  a  very 
much  mutilated  fragment  of  a  skull,  presented  part  of  the  charac- 
teristic dentigerous  bones  of  the  palato-maxillary  apparatus  of 
Hyperodapedon;  and  my  attention  was  at  once  forcibly  drawn  to 
the  fact  that  the  opposed  faces  of  two  of  the  rows  of  teeth  were 
worn  down  by  attrition  against  other  teeth.  These  two  rows  of 
teeth  were  placed  on  opposite  sides  of  a  deep  longitudinal 
groove,  and  the  planes  of  the  worn  faces  converged  to  the  bottom 
of  the  groove.  On  looking  at  the  original  specimen,  it  became 
clear  that  this  groove  corresponded  with  the  depression  into 
which  the  oral  edge  of  the  mandible  is  received  when  the  mouth 
is  shut.  The  opposed  faces  of  the  palato-maxillary  teeth  had 
been  worn  flat  by  attrition  •against  the  opposite  sides  of  the 
mandibular  teeth,  which  work  between  them  as  a  knife  blade 
shuts  into  its  handle  ;  and  it  followed  that  the  dentary  margin  of 
the  mandible  must  be  worn  to  an  edge  adapted  to  fit  into  the 
groove.  So  far  as  I  know,  no  other  fossil  reptile  possesses  any 
such  peculiarities  ;  and  thus  this  interesting  fragment  presented 
me  with  new  means  of  distinguishing  the  teeth  and  jaws  of 
Hyperodapedon  from  those  of  other  Reptilia.  .  .  .  It  is  upon 
this  part  of  the  organisation  of  Hyperodapedon  that  Dr.  Lloyd's 
specimens  throw  such  important  light.  One  of  them,  which  is 
smaller  and  more  perfect  than  the  other,  exhibits  nearly  the 
whole  of  the  characteristically  convex  dentigerous  margin,  and 
excavated  and  outwardly  inclined  outer  face  of  the  palato- 
maxillary of  Hyperodapedon.  Its  posterior  margin  is  smooth, 
and  rounded  below,  exhibiting  the  natural  termination  of  this 
part  of  the  bone.  The  inner  surface  is  also  quite  smooth,  and  could 
not  have  united  suturally  with  any  other  bone.  The  exterior 
end  of  the  bone  is  broken  off  transversely  ;  but  probably  very 
little  of  it  is  lost.  As  it  is,  it  measures  l-5  inches  in  length,  and 
the  palatine  surface  has  a  wTidth  of  0  25  in.  in  front,  and  0-55  in. 
behind.  The  section  of  the  bone  is  trihedral,  the  outer  face  of 
the  trihedron  being  somewhat  concave,  the  inner  convex  from 
above  downwards  ;  the  anterior  half  of  the  upper  edge  is  thin 
and  broken  ;  the  posterior  half  is  a  comparatively  broad,  longi- 
tudinally grooved,  narrow  [/]  surface.  Along  the  bottom  of  the 
groove  lie  three  apertures,  which  are  probably  vascular  foramina; 
and  other  such  foramina  lie  on  the  inside  and  on  the  outside  of 
the  ridge  into  which  the  anterior  half  rises.  One  of  the  fora- 
mina on  the  inside  is  the  commencement  of  a  canal  which 
traverses  the  base  of  the  ridge  longitudinally.  The  posterior 
half  of  the  oral  surface  of  the  bone  presents  two  faces,  which  are 
inclined  towards  one  another  at  an  obtuse  angle  ;  the  wide 
valley  which  they  include  ends  abruptly  in  a  sharply  cut,  narrow 
groove.  On  the  outside  of  the  groove  lies  a  single  row  of  fifteen 
teeth  anchylosed  wdth  the  edge  of  the  outer  wall  of  the  valley. 
The  anterior  eleven  of  these  are  worn  down  to  a  level  with  the 
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bony  substance  of  the  jaw ;  the  twelfth  and  thirteenth  have  their 
points  ground  away,  while  the  fourteenth  and  fifteenth  are 
entire  and  sharply  pointed.  The  inner  wall  of  the  valley  pre- 
sents two  parallel  series  of  teeth,  one  on  the  middle,  and  one  on 
'  the  extreme  inner  edge.  Traces  of  fourteen  or  fifteen  can  be 
discovered  in  each  series.  Those  of  the  middle  series  are,  all 
but  the  very  hindmost,  worn  down  to  the  surface  of  the  bone, 
while  of  the  inner  series  the  four  hindmost  teeth  are  but  little 
affected  by  wear.  The  teeth  of  the  outer  series  are  larger  than 
those  of  the  inner,  the  base  of  the  largest  being  0*15  in.  in 
diameter  ;  the  middle  teeth  in  each  series  are  the  largest,  the 
anterior  and  posterior  diminishing  in  size.  The  inner  two  series 
of  teeth  cannot  be  traced  as  far  forward  as  the  outer,  the  inner 
wall  of  the  anterior  half-inch  of  this  valley  being  so  thoroughly 
ground  down  that  it  is  converted  nearly  into  a  plain.  It  is  a 
curious  circumstance  that  at  the  posterior  part  of  the  inner 
surface  the  apices  of  four  teeth  appear  as  if  they  were  about  to 
protrude  on  this  face.  It  is  quite  clear  that  this  remarkable 
wearing  down  of  the  palato-maxillary  teeth  can  only  be  ex- 
plained by  their  attrition  against  the  teeth  of  the  mandible,  and 
the  sharpness  of  the  groove  in  the  posterior  half  of  the  palatal 
surface  clearly  shows  that  these  mandibular  teeth  were  them- 
selves sharpened  to  a  sort  of  knife  edge.  Dr.  Lloyd's  second 
specimen  is  a  fragment  of  a  larger  palato-maxillaiy  bone  of  the 
same  (left)  side.  It  is,  however,  smaller  relatively  to  the  ori- 
ginal size  of  the  bone,  as  some  of  the  anterior  portion  is  broken 
away,  and  the  posterior  edge,  though  nearly  preserved,  is  some- 
what imperfect.  The  transverse  diameter  of  the  nearly  entire 
posterior  end  is  0-8  in. ;  so  that  this  bone  is  about  half  as  large 
again  as  the  foregoing,  and  belonged  to  an  animal  probably  not 
more  than  half  as  large  as  the  Elgin  specimen.  In  this  specimen 
the  outer  series  of  teeth  is  double  posteriorly,  two  large  conical 
teeth  making  their  appearance  on  the  outer  side  of  the  four 
which  remain  tolerably  unworn.  As  before,  there  are  two  rows 
on  the  inner  side  of  the  groove,  and  anteriorly  all  the  series  of 
teeth  are  worn  down  to  one  flat  surface  with  the  bone  which 
holds  them.  Mr.  Whitaker's  specimen  from  Devonshire  is  aright 
palato-maxillary  bone  of  a  Hyperodapedon  of  small  size,  probably 
less  than  that  to  which  Dr.  Lloyd's  smaller  specimen  belonged. 
It  is  in  an  imperfect  condition,  but  shows  part  of  a  single  outer 
series  of  teeth  and  of  two  inner  series,  both  completely  worn 
down.  The  apices  of  four  or  five  teeth  project  in  two  rows  upon 
the  posterior  half  of  the  inner  face  of  this  specimen.  I  purpose 
to  give  a  full  account  of  the  Indian  specimens  elsewhere.  At 
present  I  merely  wish  to  observe  that,  for  the  most  part,  they 
belong  to  animals  of  a  larger  size'  than  the  Elgin  specimen,  but 
that  I  have  not  yet  discovered  any  grounds  for  regarding  them 
as  specifically  distinct.  In  the  series  sent  by  Dr.  Oldham  there 
is  a  fragment  of  a  ramus  of  a  mandible,  which  shows  the  scissor- 
edge  character  of  the  dentary  margin  extremely  well." 

It  is  remarkable  that  while  Hyperodapedon  differs  from  all 
fossil  reptiles  in  its  peculiar  dentition,  it  agrees  in  that  respect 
with  the  recent  Sphenodon,  which  is  the  only  one  amongst  recent 
forms  which  possesses  this  character. 

Although  the  various  fragments  belong  to  individuals  of 
different  sizes,  there  is  no  certain  indication  that  they  belong 
to  more  than  one  species.  This  point,  however,  is  not  certain  ; 
so  that  the  specific  name  H.  Gordoni  should  be  applied  more 
especially  to  the  Scotch  specimens,  since  it  was  first  given  to 
them.  The  Warwickshire  specimens  are  from  the  sandstone  at 
Coton  End,  which,  there  is  little  doubt,  belongs  to  the  triassic 
series,  and  in  all  probability  to  the  highest  part  of  it,  or  the 
Keuper.  The  jaws  from  Devonshire  may  be  confidently  assigned 
to  a  post- carboniferous  date,  and  there  is  much  reason  to  believe 
they  also  belong  to  the  newest  part  of  the  triassic  group  or  the 
Keuper.  The  Indian  specimens  may  be  triassic,  judging  from 
the  reptilian  fauna  associated  with  them,  and  the  strati  graphical 
position  of  the  beds  in  which  they  were  found  ;  but  the  evidence 
does  not  preclude  the  supposition  that  they  may  be  older.  The 
greatest  doubt  hangs  about  the  fragments  from  the  Elginshire 
reptiliferous  sandstone.  In  this  part  of  Scotland  the  old  red 
sandstone  group  predominates,  and  this  sandstone  seems  to  form 
part  of  the  series,  as  it  conforms  with  the  underlying  strata  in  strike 
and  dip.  On  this  ground  the  sandstone  -with  its  organic  remains 
is  regarded  by  some  as  belonging  to  the  old  red  sandstone 
period.  If  this  be  the  case,  it  must  be  admitted,  supposing  the 
determination  of  the  fossils  be  correct,  that  the  same  genus  of 
reptiles,  and  it  may  be  the  same  species,  lasted  from  Devonian  to 
triassic  times,  and  this  would  be  an  argument  in  favour  of  the 
possibility  of  the  Indian  specimens  being  pre-triassic.  But  there 
are  a  few  considerations  which  ought  to  prevent  us  from  urging 


too  confidently  that  the  Scotch  specimens  are  really  of  such 
extreme  antiquity.  The  old  red  sandstone  beds  of  Elginshire 
appear  to  belong  to  the  highest  part  of  the  series  as  represented 
on  other  areas.  At  a  lower  level  than  the  reptiliferous  sand- 
stone there  are  whitish  sandstones  with  remains  of  fishes  sup- 
posed to  be  characteristic  of  the  highest  old  red  sandstone 
strata.  In  more  southern  counties  the  equivalent  zone  is  repre- 
sented at  Dura  Den  and  other  places,  where  it  is  immediately 
followed  by  the  carboniferous  group.  In  Elginshire  the  next 
overlying  strata  are  pebble  beds  and  conglomerates,  and  upon 
these  rest  the  reptiliferous  sandstone.  The  equivalents  of  these 
beds  have  nowhere  been  discovered  as  forming  a  part  of  the 
old  red  sandstone  which  is  manifestly  below  the  coal  series ; 
and  in  Elginshire  the  coal  group  is  unrepresented,  neither 
occurring  beneath  the  reptiliferous  beds  nor  above  them.  Pebble 
beds  and  conglomerates  indicate  a  transgressive  condition  of  the 
strata,  and  generally  imply  a  lapse  of  time  of  considerable,  but 
uncertain,  duration.  Ihese  sandstones,  then,  have  not  been 
correlated  with  any  recognised  portion  of  the  old  red  sandstone 
series,  and  if  correlative  with  any,  such  beds  probably  occupy 
a  stratigraphical  position  intermediate  between  the  Dura  Den 
sandstone  and  the  lower  carboniferous  of  Fifeshire.  Their 
isolation  and  the  occurrence  of  the  conglomerates  leave  room 
for  suspecting  they  may  be  much  newer  than  any  part  of  the 
old  red  sandstone.  In  this  condition  of  matters  the  student 
can  accept  one  of  two  alternatives,  and  decide  for  himself 
whether  it  be  more  probable  that  beds  of  triassic  date  should 
lie  conformably  upon  others  belonging  to  the  old  red  sand- 
stone period,  or  that  the  same  species,  at  any  rate  the  same 
genus,  should  have  lived  from  the  latest  Devonian  on  to  the 
latest  triassic.  For  our  own  part,  we  incline  to  accept  the 
former  alternative,  and  to  regard.  Hyperodapedon,  for  the 
present,  as  triassic.  Palaeontologically,  Hyperodapedon  appears 
to  belong  to  the  triassic  period,  for  its  nearest  ally  is  of  that 
age  ;  but  this  ally  does  not  occur  in  the  Elgin  sandstone, 
and  the  reptiles  which  do  there  occur,  have  no  more  independent 
claims  to  be  considered  mesozoic  than  palaeozoic.  As  this  line 
of  argument  affords  some  presumptive  testimony  in  favour  of 
the  Devonian  age  of  the  Scotch  Hyperodapedon,  we  will  allow 
Professor  Huxley  to  follow  it  up  in  the  following  paragraphs  : — 
"  These  facts  leave  no  possible  doubt,  as  it  seems  to  me,  that 
Hyperodapedon  is  a  reptile  of  triassic  age  ;  but  whether  it  is  of 
exclusively  triassic  age  or  not,  and  therefore  whether  it  is  or  is 
not  competent  to  serve  as  a  mark  of  the  triassic  age  of  the 
deposit  in  which  it  occurs,  is  quite  another  matter,  and  one 
respecting  which  it  behoves  us  to  speak  very  cautiously.  Cro- 
codiles, with  the  same  vertebral  character  as  those  which  now 
live,  and  not  known  to  be  distinct  even  from  the  modern 
restricted  genus  Crocodilus,  lived  at  the  epoch  of  the  greensand, 
or,  in  other  words,  are  common  to  two  of  the  great  divisions  of 
geological  time.  The  like  is  true  of  the  teleostean  fish  Beryx. 
Moreover,  it  has  been  seen  that  Hyperodapedon  is  nearly  allied 
to  the  living  lizard  Sphenodon — as  nearly,  I  am  inclined  to 
think,  as  to  its  triassic  congener  Rynchosaurus.  And  if  this 
form  has  persisted  with  so  little  modification  from  the  trias  till 
now,  why  may  it  not  have  inhabited  the  dry  land  of  the 
Permian,  of  the  carboniferous,  or  of  the  Devonian  epoch  1  In 
discussing  the  question  of  the  age  of  the  Elgin  sandstones  in 
years  gone  by,  reflections  of  this  nature  led  me  always  to  admit 
the  possibility  that  these  problematical  beds  might  be  of 
Devonian  age  ;  for  Hyperodapedon,  Stagonolepis,  and  Tekrpeton, 
though  clearly  allied  to  triassic  and  mesozoic  genera,  were 
distinct  from  them,  and  had  no  stronger  affinities  with  mesozoic 
Reptilia  than  the  Proterosauria  have  (which  yet  are  palaeozoic  and 
not  mesozoic),  or  than  some  of  the  labyrinthodonts  of  the  coal 
(e.  g.  Anthracosaurus)  have  with  those  of  the  trias.  Even  now 
that  Hyperodapedon  is  distinctly  determined  to  be  a  triassic 
genus,  the  possibility  that  it  may  hereafter  be  discovered  in 
Permian,  carboniferous,  or  even  older  rocks,  remains  an  open 
question  in  my  mind.  Considerations  of  this  kind  should  have 
their  just  weight  when  we  attempt  to  form  a  judgment  respect- 
ing the  reptiliferous  strata  of  the  Karoo  in  South  Africa  and  of 
Maledi  and  elsewhere  in  India.  In  India  Hyperodapedon 
occurs,  associated  with  Labyrinthodonts,  with  Thecodont  reptiles 
(some  of  which  have  crocodilian  characters),  and  with  Dicyno- 
donts.  In  South  Africa  Hyperodapedon  has  not  been  dis- 
covered ;  but  Labyrinthodont  and  Thecodont  Reptilia  (some  of 
them  crocodiliform)  have  been  found,  and,  associated  with 
them,  abundant  Dicynodonts.  In  England  and  Scotland  Hy- 
perodapedon is  found  with  Labyrinthodonts  and  Thecodont 
Reptilia  of  such  distinctly  crocodiliform  type  as  Stagonolepis, 
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but  no  Dicynodon  has  been  found.  In  Wurtemburg,  Labyrintho- 
donts and  Thecodont  lieptilia,  some  of  them,  like  Belodon, 
eminently  crocodilian,  are  associated  together,  probably  with 
Dinosauria;  but  neither  Hyperodapedon  nor  Dicynodon  have 
yet  been  discovered.  All  these  four  fauna)  are  connected 
by  reptilian  genera  which  are  respectively  common  to  two  of 
them:  thus  the  British  and  Indian  by  ltijpurodapedon;  the 
Indian  and  the  African  by  Dicynodon;  the  British  and  the  Ger- 
man by  Labyrinlliodon  (which,  according  to  Von  Meyer,  occurs 
in  Germany).  The  Labyrinthodonts  and  crocodiliform  reptiles 
are  common  to  all  four.  As  the  age  of  the  beds  in  question  is 
determined  stratigraphically  in  Britain  and  in  Germany  to 
be  triassic,  it  may  seem  over-refinement  to  hesitate  in  declaring 
the  African  and  Indian  formations  to  belong  to  the  same  period; 
but  I  confess  the  arguments  I  have  mentioned  lead  me  to 
greatly  prefer  some  more  general  term,  which  should  indicate 
a  wider  chronological  range  for  the  duration  of  the  terrestrial 
fauna  in  question."  If  Hyperodapedon  be  of  terrestrial  habits, 
as  the  Labyrinthodonts  assuredly  were,  the  question  of  the  age 
of  Hyperodapedon  manifestly  has  an  important  bearing  in  con- 
nection with  the  distribution  of  land  ;  for  wherever  its  remains 
occur  there  old  land  was  not  far  distant.  The  near  alliance 
of  Hyperodapedon  with  Sphenodon  would  imply  that  a  wave 
of  land  surface  had  passed  from  Great  Britain  to  New  Zealand 
in  the  interval  between  the  establishment  of  the  two  genera, 
and  along  this  area,  whatever  direction  it  may  have  taken,  we 


may  expect  to  find  jaw-bones  of  the  type  common  to  the  <■■ 
genera,  and  of  every  age  from  the  Devonian,  or  more  probably 
triassic,  up  to  the  recent  period. 

(Harkness,  Quar.  Jour.  Geo.  Hoc.  xx.  p.  435  ;  Huxley,  Quar. 
Jour.  Geol.  Hoc.  xxv.  p.  138  ;  Whitaker,  ibid.  p.  152.) 

HYPN  UM.  The  principal  genus  of  an  order  of  pleurocarpous 
mosses,  or  that  division  in  which  the  prevalent  arrangement  of 
the  fruit  is  on  the  sides,  not  at  the  end,  of  branches.  This  order, 
named  Hypnei,  consists  of  plants  with  nodding  capsules,  long 
pedicles,  and  cylindrical  stems.  In  Hypnum  the  upper  margin 
of  the  little  urn  which  contains  the  spores  is  double  ;  that  iu,  it  i> 
edged  by  two  circlets  of  sharp  equidistant  teeth,  eacli  circlet 
comprising  sixteen  teeth.  The  space  between  the  two  circlets 
consists  of  a  membrane  which  supports  sixteen  keeled,  or  fre- 
quently perforate,  processes,  which  alternate  in  position  with  the 
outer  teeth.  Between  the  processes  are  a  few  cilia,  by  which 
character,  as  well  as  by  its  nodding  capsule,  it  may  be  d  i  tin- 
guished  from  Leskea.  It  differs  from  Isotliecium  in  the  capsule 
being  curved  or  irregular  in  outline,  not  straight  and  symme- 
trical. The  species  are  distributed  nearly  all  over  the  world, 
and  are  very  abundant  in  the  British  Isles,  where  they  form 
dense  matty  coverings  in  consequence  of  the  stems  being  imbri- 
cated and  creeping  in  all  directions  over  their  basis  of  support. 
Nearly  a  hundred  species  are.  indigenous  to  this  country.  (Lind- 
ley  and  Moore,  Treasury  of  Botany). 
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INFUSORIA.  Formerly  this  term  was  used  to  denote  a  very 
heterogeneous  assemblage  of  organisms  which  were  asso- 
ciated together  mainly  on  the  ground  that  they  were  of  very 
minute  size,  and  were  abundantly  developed  wherever  decaying 
organic  matter  was  associated  with  water.  It  included  such 
groups  as  the  Desmideoz  and  the  Diatomacece,  which  are  now 
generally  recognised  as  plants  ;  also  the  Foraminiferce  and  Poly- 
cystince,  which  are  regarded  as  groups  distinct  from  the  Infusoria 
in  structure.  Hence  it  will  be  seen  that  a  large  proportion  of 
the  article  Infusoria  in  the  Cyclopaedia  deals  with  organ- 
isms that  are  now  excluded  from  the  group  of  Infusoria  proper. 
Most  of  the  recent  additions  to  our  knowledge  of  the  Infusoria 
are  due  to  the  researches  of  Lieberkuhn,  Stein,  Carter,  Balbiani, 
Gegenbauer,  Lachmann,  Claparede,  Engelmann,  and  others. 

On  referring  to  the  past  history  of  this  department  of  science 
it  will  be  seen  that  its  present  state  has  only  been  attained  by 
the  establishment  and  demolition  of  a  series  of  false  hypotheses, 
which  appear  to  be  nearer  the  truth  the  more  recent  they  are. 
This  history  forms  a  good  illustration  to  the  law  laid  down  by 
Dr.  Whewell  in  his  History  of  the  Inductive  Sciences  that  every 
natural  science  passes  through  certain  stages.  First  knowledge 
is  entirely  devoid  of  system  or  order  ;  then  follows  a  time  of  ill- 
assorted  learning  ;  definite  characters  become  established,  fol- 
lowed by  systems  which  are  at  first  based  on  artificial,  and  after- 
wards on  natural  methods,  in  which  physiological  data  gradually 
acquire  more  and  more  importance.  Thus  we  find  Trembley  and 
Gleichen  patiently  accumulating  facts  without  attempting  any 
classification.  O.  F.  Mueller  was  the  first  to  make  such  an 
attempt,  which  was  soon  followed  by  others,  such  as  those  by 
Lamarck  and  Bory  de  St.  Vincent.  Ehrenberg's  system  was  the 
first  that  arranged  the  Infusoria  into  anything  like  order,  but 
unfortunately  the  natural  method  was  not  adopted  by  him. 
Thus,  for  example,  one  of  the  principal  characters  on  which 
many  of  his  divisions  rest  is  the  presence  or  absence  of  a  lorica, 
or  protective  sheath.  The  family  Vorticellina  of  Ehrenberg  is 
characterised  by  having  no  lorica,  and  the  family  Ophrydina  is 
distinguished  from  it  by  possessing  a  lorica.  He  placed  the 
genus  Htentor  in  his  Vorticellina,  but  although  usually  Htentors 
are  non-loricated,  yet  they  do  sometimes  secrete  a  gelatinous 
sheath,  so  that  they  belong  at  one  time  to  the  Vorticellina;,  at 
another  to  the  Ophrydina.  But  the  principal  error  of  his  system 
was  the  idea  that  a  large  proportion  of  the  Infusoria  were  en- 
dowed with  a  complicated  digestive  apparatus,  viz.,  a  mouth, 
oesophagus,  several  stomachs,  and  an  intestine.  This  hypothesis 
was  opposed  by  many  persons,  and  amongst  others  Dujardin, 
who  maintained  that  these  creatures  were  almost  entirely  want- 
ing in  organisation,  and  consisted  of  a  homogeneous  gelatinous 


substance  which  he  termed  sarcode.  At  first  he  denied  the 
existence  of  a  mouth,  but  subsequently  he  admitted  its  existence 
in  some  of  the  higher  groups.  Dujardin 's  theory  was  widely 
accepted,  and  found  one  of  its  chief  supporters  in  Perty,  in  his 
work  I  Zur  Kenntniss  der  Kleinsten  Lebensformen,'  1852.  He 
agreed  with  Dujardin  in  denying  the  existence  of  an  outer  skin 
in  most  of  the  ciliated  Inf  usoria,  but  differed  from  him  in  admit- 
ting that  they  possessed  a  ciliated  oesophagus.  Meyer,  Siebold, 
Kolliker,  and  others  have  maintained  that  each  infusorium  is  a 
simple  cell  filled  with  a  gelatinous  substance.  Although  this 
view  is  undoubtedly  erroneous,  yet  the  supporters  of  it  have 
contributed  greatly  to  our  knowledge  of  the  Infusoria.  In  1852 
Perty  argued  that  these  beings  could  not  be  compared  to  one 
cell,  but  rather  to  an  aggregation  of  imperfectly  developed  cells, 
and  that  their  degree  of  organisation  was  such  that  there  could 
scarcely  be  said  to  be  any  differentiation  of  tissue  or  organs.  It 
is  mainly  owing  to  the  labours  of  the  naturalists  mentioned  at 
the  commencement  of  this  article  that  the  unicellular,  sarcodous, 
and  polygastric  doctrines  as  propounded  by  Meyen,  Dujardin, 
and  Ehrenberg,  are  now  only  of  historical  interest. 

In  order  to  gain  some  idea  of  what  an  infusorium  is,  we  will 
give  a  general  outline  of  the  structure  of  the  most  highly  organ- 
ized group,  viz.,  the  Vorticellina;.  It  is  mainly  based  on  the 
researches  of  Lachmann  and  Stein.  In  this  group,  then,  the 
animal  generally  consists  of  a  cup-shaped  body  supported  upon 
a  slender  stalk  or  pedicle  by  which  it  is  attached  to  some  stone 
or  weed.  The  walls  of  the  cup-shaped  body  are  composed  of  a 
firm  gelatinous  and  apparently  structureless  substance,  to  which 
the  terms  parenchyma,  diaphane,  and  cortical  layer  have  been 
applied  by  various  writers.  Above  and  surrounding  the  diaphane 
is  a  thin  membrane  or  cuticle  {pellicula  of  Carter),  while  the 
general  cavity  of  the  body  is  occupied  by  a  viscid  fluid  sub- 
stance (sarcode  of  Carter).  The  upper  margin  of  the  body  is 
thickened  and  forms  a  raised  edge  which  has  been  called  the 
peristome.  Upon  the  inner  side  of  this  peristome  rests  the  base 
of  a  conical  body  the  apex  of  which  penetrates  into  the  interior 
of  the  body.  This  body  is  known  as  the  rotatory  or  vibratih 
organ,  from  its  being  the  seat  of  the  cilia,  whereby  a  rotatory 
current  in  the  water  is  created.  Its  base  is  called  the  disk,  and 
its  tapering  portion  the  peduncle;  the  latter  does  not  terminate 
in  a  point,  but  in  a  truncated  end,  the  edge  of  which  is  reflected 
so  as  to  impinge  against  the  periphery  of  the  body,  thereby  con- 
verting the  space  between  the  rotatory  organ  and  the  body-wall 
into  a  deep  circular  trench.  The  peduncle  is  endowed  with  the 
power  of  contraction  and  extension,  so  that  the  disk  can  be  raised 
above  the  upper  level  of  the  body-wall  or  depressed  below  it. 
The  cuticle  already  mentioned  not  only  invests  the  outer  surface 
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of  the  body,  but  also  extends  over  the  peristome,  along  both 
sides  of  the  trench  and  over  the  disk.  The  cilia  are  confined  to 
the  vibratile  organ  and  are  never  inserted  on  the  peristome  ; 
they  are  also  arranged  in  a  particular  way.  According  to  Lach- 
niann  and  Claparede  they  form  a  two-rowed  spiral,  which  com- 
mences at  a  certain  point  on  the  edge  of  the  disk  along  which  it 
continues  until  it  has  nearly  completed  a  circle.  It  then  gra- 
dually descends  on  the  peduncle  until  a  depression,  or  vestibulum, 
in  the  circular  trench  is  readied.  The  number  of  turns  made 
by  the  spiral  varies  with  the  species  ;  in  some  it  is  rather  less 
than  two,  in  others  it  is  as  much  as  three  or  three  and  a  half. 
The  cilia  are  continued  through  the  vestibulum  and  onwards  to 
the  end  of  the  rudimentary  alimentary  canal.  In  this  latter 
portion  of  the  body  the  cilia  act  differently  from,  and  indepen- 
dently of,  those  on  the  rotatory  organ,  as  will  be  noticed  presently ; 
but  before  doing  so  a  few  words  must  be  said  about  the  vesti- 
bulum. This,  it  will  be  noticed,  is  placed  at  the  bottom  of  the 
trench  and  in  a  line  with  the  spiral  of  cilia.  It  was  formerly 
regarded  as  the  mouth  ;  but  it  is  a  concavity  at  the  bottom  of 
which  are  two  apertures,  one  of  which  is  the  mouth,  or  the 
entrance  to  the  alimentary  canal,  and  the  other,  close  by,  is  the 
anal  aperture,  This  pit  is  characteristic  of  the  Vorticellina  and 
the  Opercularia.  The  mouth  is  always  open,  and  leads  into  a 
canal  or  oesophagus,  which  is  freely  suspended  within  the 
general  cavity  of  the  body,  and  terminates  in  an  enlarged  portion 
forming  a  kind  of  pharynx.  When  the  creature  is  in  activity 
the  disk  is  extended  so  that  the  water  can  readily  enter  into  the 
circular  trench.  Each  cilium  on  the  rotatory  organ  has  a  backward 
and  forward  lashing  action  which  promotes  a  constant  current  of 
water  which  is  compelled  to  follow  the  course  of  the  spiral,  and 
consequently  to  strike  upon  the  vestibulum.  The  stream  does 
not  enter  the  mouth,  but  is  driven  across  it  and  the  anal  aper- 
ture, along  a  gradually  shallowing  portion  of  the  trench,  whereby 
it  is  conducted  over  the  peristome  into  the  surrounding  water. 
The  food  of  the  creature  usually  consists  of  the  minute  particles 
of  animal  and  vegetable  matter  contained  in  the  current  of 
water.  The  rejection  or  selection  of  the  particles  apparently 
depends  upon  the  action  of  the  cilia  in  the  oesophagus,  and  it  is 
not  improbable  that  the  seta?  or  non-vibratile  bristles  in  the 
vestibulum  may  co-operate  for  the  same  purpose,  since  Lachmann 
has  noticed  that  the  coarse  particles  which  sometimes  lodge 
opposite  the  mouth  are  removed  by  them.  According  to  many 
authorities  there  is  a  long  stout  bent  bristle  which  springs  from 
the  space  between  the  anus  and  the  mouth,  but  Professor 
Clarke  has  shown  that  it  is  an  optical  illusion.  (A.  N.  H.  3rd 
Ser.,  xvii,  p.  401).  The  finer  particles  which  are  drawn  into 
the  mouth  rush  along  the  oesophagus,  and  are  confined  for  a 
short  time  in  the  pharynx.  Here  they  are  subjected  to  a  sort  of 
rolling  action  along  with  the  water  that  has  entered  until  they 
have  become  aggregated  into  a  bolus.  This  bolus  is  gradually 
pushed  through  the  aperture  of  the  pharynx,  and  is  ultimately 
discharged  into  the  interior  of  the  body.  In  this  form  it  is 
known  as  the  digestive  globule.  A  succession  of  similar  globules 
are  constantly  being  formed,  but  the  amount  of  food  they  con- 
tain varies  greatly.  In  some  cases  they  have  none.  The  whole 
of  the  interior  of  the  body  is  filled  with  a  thick  mucus-like  fluid, 
which  is  always  slowly  but  constantly  circulating.  When  the 
digestive  globule  is  discharged  from  the  pharynx  it  cleaves  this 
mucus,  and  gives  rise  to  a  clear  streak  with  two  well  denned 
boundary  lines,  which  appears  to  have  been  mistaken  by  Ehren- 
berg  for  an  intestine,  and  by  other  observers  as  a  tube  or  special 
canal.  The  globule  soon  loses  its  acquired  motion  and  takes 
part  in  that  of  the  fluid  by  which  it  is  surroimded.  It  circulates 
without  following  any  definite  course  until  its  contents  have 
been  digested,  which  may  occupy  one  or  more  turns.  The  waste 
products  ultimately  arrive  in  the  vicinity  of  the  anal  aperture, 
which  opens  and  discbarges  them  into  the  vestibulum.  Occa- 
sionally particles  of  food  are  not  inclosed  in  a  globule,  and  these 
penetrate  into  every  corner  of  the  interior.  Thus  it  would  seem 
that  the  digestive  system  of  the  highest  Infusoria  does  not  differ 
greatly  from  that  of  the  Actinia  as  far  as  the  general  plan  is 
concerned,  although  there  is  doubtless  a  marked  difference  in  the 
degree  of  complexity.  Indeed  we  shall  find  there  are  several 
other  close  analogies  between  the  highest  of  the  Protozoa  and 
some  of  the  simpler  members  of  the  more  highly  organized  sub- 
kingdom  of  the  Coslenterata. 

When  a  Vorticella  is  alarmed  a  remarkable  change  in  its  form 
takes  place.  The  peduncle  contracts,  and  brings  the  disk  of  the 
rotatory  organ  close  upon  the  inner  edge  of  the  peristome,  thus 
shutting  in  the  circular  trench.  The  action  of  the  cilia  ceases, 
while  the  peristome  contracts  like  a  sphincter  muscle,  and  forms 


a  protective  covering  over  the  disk.  This  is  frequently  accom- 
panied by  a  sudden  and  powerful  contraction  of  the  stalk  or 
pedicle,  which  contraction  is  not  so  apparent  as  the  elfect  it  pro- 
duces of  coiling  up  the  stalk,  and  thereby  lowering  the  body  out 
of  danger.  There  is  no  doubt  about  the  contractility,  but 
whether  it  is  or  is  not  due  to  muscular  action  is  undecided.  An 
elaborate  paper  by  M.  Gzermak  ( '  Zeits.  fur  wissensch.  Zool.'  iv. 
p.  438),  contains  much  evidence  in  favour  of  the  presence  of 
a  muscle  in  the  pedicle  of  Vorticella.  Previous  to  his  researches 
this  part  was  generally  considered  to  consist  of  a  central  filament 
(which  Ehrenberg  called  a  muscle),  surrounded  by  cortical  sub- 
stance. Czermak  has  distinguished  a  third  element,  which  he 
describes  as  a  granular  layer  situated  between  the  two  parts 
already  mentioned.  This  structure  has  been  found  to  exist  in 
all  the  stalked  Vorticella ;  but  the  granular  layer  is  sometimes 
difficult  to  detect :  it  is  most  highly  developed  in  Carchesium 
poly-pinum  and  G.  spectabile.  Czermak  shows  that  the  contractile 
power  resides  only  in  this  central  filament,  and  explains  the 
close  relationship  that  exists  between  the  anatomical  structure  of 
the  pedicle  and  its  helical  form  when  contracted.  The  central 
filament  and  the  granular  layer  are  closely  adherent  to  each 
other ;  and  the  granular  layer  fits  closely  to  the  cortical  sub- 
stance, so  that  any  movement  made  by  the  filament  must  be 
shared  by  the  pedicle  as  a  whole.  The  base  of  the  pedicle  is 
composed  entirely  of  the  cortical  substance,  and  it  is  by  this  alone 
the  Vorticella  adheres  to  foreign  bodies.  The  filament  and 
granular  layer  are  attached  to  the  inner  surface  of  this  basal  part. 
The  central  filament  or  muscle,  for  such  it  very  probably  is,  is 
continued  upwards,  and  forms  a  conical  membrane  in  the  lower 
part  of  the  parenchyma;  this  part  of  the  body  may  frequently  be 
seen  to  contract.  Ehrenberg  stated  that  the  pedicle  muscle  is 
striated  transversely,  an  observation  which  has  also  been  made 
by  Leydig ;  but  other  observers  have  been  unable  to  confirm  this 
observation.  In  Zoothamnium  alternans  the  muscle  is  composed 
of  longitudinal  fibrillse. 

There  are  several  other  parts  of  which  no  mention  has  yet  been 
made.  In  the  parenchyma,  and  generally  at  the  fore  end  of  the 
body,  close  to  the  mouth,  there  is  a  contractile  vesicle,  or  bladder- 
like  body,  which  is  constantly  pulsating  with  a  slow  yet  steady 
movement.  Its  function  is  doubtful,  but  it  is  believed  to  be  in 
communication  with  a  series  of  minute  vessels,  and  with  them 
acts  as  a  rudimentary  excretory  organ,  according  to  Carter  ; 
while  Siebold,  Wiegmann,  and  Lachmann,  consider  it  to  be  a 
blood  vascular  system.  There  is  another  body  which  has  also 
given  rise  to  much  discussion.  In  Vorticella  it  is  in  the  form  of 
a  long  riband,  attached  to  the  inner  side  of  the  parenchyma.  It 
is  known  as  the  nucleus,  but  its  function  has  not  quite  been  made 
out;  what  little  there  is  known  about  it  will  be  mentioned 
further  on,  a  remark  which  also  applies  to  the  various  roundish 
bodies  found  in  the  sarcode,  and  known  as  the  moleculw,  granules, 
spherical  cells,  ovules,  and  spermatozoids.  All  these  parts  are  sup- 
posed to  be  more  or  less  connected  with  the  process  of  reproduc- 
tion. 

In  the  highest  group  of  the  Infusoria,  it  is  evident  that  the 
individuals  are  composed  of  a  greater  number  of  parts  than  the 
Bhizopods,  and  that  each  of  these  parts  has  its  own  especial 
function  to  perform.  As  in  the  sponges,  we  have  a  current 
created  by  cilia,  which  current  is  directed  by  a  particular  con- 
formation of  parts  into  the  cavity  of  the  body ;  and  after 
digestion  the  excreta  are  discharged  by  a  special  channel.  It  is 
possible  that  the  process  of  digestion  is  effected  in  a  similar  way 
in  both  cases.  But  in  the  Infusoria  the  stomachal  cavity  is  more 
decidedly  isolated,  and  set  apart  for  digestive  purposes.  Besides 
these  organs  for  alimentation,  they  possess  others  for  contraction, 
locomotion,  reproduction,  and  probably  excretion;  so  that  in- 
stead of  being  unicellular,  sarcodous,  or  polygastric  animals,  they 
are  multicellular,  many-tissued,  and  unigastric.  This  single 
stomach  is  conterminous  with  the  general  cavity  of  the  body. 
These  remarks  are  generally  applicable  to  all  the  Infusoria. 

The  integumental  appendages  of  the  Infusoria  vary  consider- 
ably in  size  and  shape,  and  would  appear  to  be  useful  aids  for 
classii'ying  them  into  groups  taken  in  conjunction  with  other 
characters.  In  the  lowest  group  a  simple  filament  or  fiagellwm 
only  is  present,  and  is  used  generally  as  an  organ  of  locomotion. 
It  moves  rapidly  round  an  imaginary  cone,  and  not  backwards 
and  forwards  in  the  same  plane  like  the  ciba.  In  the  next  group 
cilia  are  present  along  with  the  flagellum.  The  flagella  are  of 
different  kinds.  Generally  they  consist  of  long,  supple  filaments, 
which  can  be  readily  moved  in  any  direction,  but  sometimes  they 
are  filaments  endowed  with  but  slight  powers  of  movement. 
They  appear  to  differ  greatly  from  the  other  kind,  since  they  are 
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capable  of  being  attached  to  foreign  objects,  and  contracting  w  ith 
powerful  jerks,  as  in  the  pedicle  of  the  Vorticella.  They  are 
usually  associated  with  one  or  more  of  the  ordinary  kind  placed 
in  the  anterior  part  of  the  animal.  The  cilia  are  present  in  most 
Infusoria;  sometimes  they  are  distributed  over  the  whole  of  the 
body,  as  in  Mentor,  and  sometimes  they  are  confined  to  par- 
ticular parts,  as  in  Vorticella.  Besides  these  we  find  stiff  bristles 
(seta;  and  styli)  and  hooks  (uncini),  which  are  generally  used  for 
crawling  over  weeds,  &c.  Their  mode  of  distribution  in  the 
various  groups  will  he  seen  by  reference  to  the  classification 
given  further  on.  We  may  also  mention  here  the  long  processes 
of  Acineta,  and  the  fusiform  bodies  of  Bursaria  and  a  few  other 
genera,  although  they  are  perfectly  distinct  from  the  cilia  and 
bristles.  The  former  are  long  hollow  tubes,  terminating  in 
suckers,  and  are  applied  to  the  body  of  the  prey  that  may  be 
caught  for  the  purpose  of  sucking  out  its  contents.  This  remark- 
able power  of  suction  removes  much  of  the  mystery  with  which 
these  creatures  have  long  been  enveloped,  and  has  been  con- 
sidered a  sufficient  characteristic  for  separating  them,  as  a  separate 
family,  by  MM.  Claparede  and  Lachmann.  The  latter  are  of  a 
peculiar  spindle  shape,  and  imbedded  in  the  substance  of  the 
creature.  They  are  thickly  distributed  over  the  whole  body  ; 
each  cell  contains  a  slender  resilient  pointed  thread,  which  can  be 
emitted  on  irritation.  In  this  respect  they  closely  resemble  the 
thread  cells  or  urticating  organs  of  the  Actinia,  Hydra,  &c.  ;  at 
present  they  appear  to  be  analogous  rather  than  homologous 
bodies. 

The  digestive  apparatus  of  Infusoria  presents  some  points  of 
difference,  which  must  not  be  entirely  overlooked.  In  Vorticella, 
as  we  have  seen,  the  mouth  is  situated  in  a  cavity  at  the  bottom 
of  a  trench,  and  leads  into  an  oesophagus,  which  hangs  freely  in 
the  cavity  of  the  body,  and  terminates  in  an  enlarged  expansion  or 
pharynx ;  this  last  feature  is  not  possessed  by  most  of  the  other 
genera.  In  most  cases  the  form  of  the  body  cavity  depends  upon 
the  external  shape ;  but  in  Tmchelius  and  Loxocles  it  assumes  a 
peculiar  ramified  outline. 

Nearly  all  the  Infusoria  are  believed  to  have  a  mouth,  although 
amongst  many  of  the  lower  and  smaller  forms,  such  as  the 
monads,  &c,  no  satisfactory  evidence  of  its  existence  has  been 
obtained.  All  those  which  have  cilia,  either  in  their  immature 
or  mature  state,  are  known  to  have  a  mouth,  and  in  most  cases 
they  also  have  a  second  or  anal  aperture.  In  some  genera,  as  in 
Vorticella,  both  apertures  are  situated  at  the  bottom  of  the  same 
cavity ;  in  others,  as  in  Leucophrys,  they  are  placed  at  opposite 
extremities  of  the  body ;  in  a  third  group,  the  mouth  is  situated 
ventrally,  and  the  anal  aperture  dorsally,  as  in  Chilodon  for 
example ;  and  in  a  fourth  group,  which  may  be  exemplified  by 
Paramecium,  both  the  anal  and  oral  apertures,  a,  i,  fig.  3,  are  placed 
on  the  ventral  side.  These  characters  form  the  basis  of  the  clas- 
sification of  these  creatures  proposed  by  the  late  Professor  Bronn 
of  Heidelberg.  Generally  speaking  the  parts  in  the  neighbour- 
hood of  the  mouth  are  ciliated,  but  in  Chilodon  and  Nassula  the 
oesophagus  is  not  ciliated.  In  these  genera,  however,  it  is  pro- 
vided with  a  number  of  stiff  bristle-like  bodies  which  are  ar- 
ranged in  the  form  of  a  cone.  The  Acineta  and  its  allies  have 
no  mouth  when  adult,  their  food  being  obtained  by  means  of 
suckers. 

In  alluding  to  the  contractile  vesicle  (vesicula  of  Carter),  it  was 
mentioned  that  the  observers  who  had  paid  most  attention  to  the 
subject  have  arrived  at  different  conclusions  respecting  its  func- 
tion.   This  organ  forms  a  strongly  marked  feature  in  the  Infu- 


soria, and  is  a  character  common  to  them  and  the  Rhizopods. 
According  to  Dr.  Wallich  the  contractile  vesicle  of  the  Rhizo- 
pods is  essentially  different  from  that  of  the  Infusoria;  since  in 
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the  latter  it  possesses  a  true  bounding  membrane  01  wall,  while 
in  the  former  there  is  no  such  membrane.  This  point  of  dis- 
tinction is,  however,  not  sufficiently  well  established  to  be  re- 
garded as  indisputable.  It  is  found  in  nearly  all  Infusoria,  and 
is  not  wanting  even  in  such  forms  as  Ewjlena,  JHnol/ryon,  (Jhilo- 
monas,  and  Cryptomonax,  although  in  them  its  activity  is  very 
slight.  It  is  best  seen  in  Paramecium,  Bursaria,  and  Vorticella. 
The  appearances  presented  by  it  at  different  stages  of  its  action  in 
Paramecium  are  represented  in  v,figs.  1,  2,3.  When  the  vesicle 
has  expanded  to  its  largest  dimensions  it  is  filled  with  a  colour- 
less fluid,  and  is  apparently  unconnected  with  any  vessels.  As 
soon  as  the  systole  or  contraction  commences,  a  number  of 
canals,  arranged  in  a  star-like  form,  become  visible  as  fine 
streaks  :  as  the  systole  proceeds  the  streaks  are  converted  into 
lines  of  globular  or  pyriform  swellings,  having  the  tapered  ends 
pointing  towards  the  vesicle  ;  at  the  termination  of  the  systole 
the  fusiformly  expanded  vessels  only  are  seen.  With  the  com- 
mencement of  the  expansion  or  diastole  the  vesicle  reappears, 
and  when  it  has  acquired  half  its  full  diameter  we  get  the  ap- 
pearance represented  in  jig.  1,  in  which  it  will  be  noticed  the 
tapered  ends  are  directed  away  from  the  vesicle.  At  the  end  of 
the  diastole  the  fully  expanded  vesicle  again  appears  surrounded 
by  almost  invisible  lines.  On  these  points  most  observers  are 
agreed,  but  they  are  not  so  unanimous  as  to  where  the  fluid  goes 
when  it  is  discharged  from  the  vesicle.  According  to  Carter  it 
passes  from  the  vesicle,  and  through  the  sinuses,  to  special 
apertures  communicating  with  the  external  water.  He  states 
that  just  before  death  these  sinuses  sometimes  run  into  con- 
tinuous hyaline  lines,  and  may  not  only  be  seen  extending  in  a 
radiated  vascular  form  across  the  animalcule,  but  even  branching 
out  round  the  position  of  the  vesicula,  which  having  now  become 
permanently  contracted  has  thus  poured  back  the  contents  which 
render  them  visible  (fig.  2).  They  enter  the  lower  or  inner 
part  of  the  organ,  and  at  this  point,  therefore,  are  pushed  inward 
as  the  vesicula  becomes  distended  (fig.  3).  Under  the  same 
circumstances  also,  when  the  vesicula  is  slowly  dilating  and 
contracting,  it  may  be  seen  to  be  attached  to  small  papillae  on 
the  surface  about  twice  the  diameter  of  those  which  surmount 
the  trichocysts,  and  through  which  it  probably  empties  itself 
(v,  v,fig.  3).  If  this  be  so,  it  might  be  inferred  that  the  fluid  is 
of  an  excretory  nature,  and  that,  like  all  such  fluids,  its  accumu- 
lation is  gradual;  but  such  an  inference  does  not  apply  in  thi< 
case,  since  the  vessels  connected  with  the  vesicula  fill  immediately 
after  the  systole.  This  difficulty  would  be  removed  by  supposing 
that  at  the  moment  of  contraction  the  valves  of  the  vessels  are 
shut  so  as  to  pour  back  the  fluid  in  them ;  a  supposition  'which 
cannot  be  considered  valid  as  long  as  the  existence  of  valves 
remains  undemonstrated.  Another  objection  is,  that  no  current 
can  be  seen  flowing  from  the  papilla?.  This  is  admitted  by 
Carter,  but  he  says  it  is  because  the  drop  of  water  ejected  is 
colourless,  and  not  because  there  is  no  current.  Lieberkuhn  has 
also  examined  this  system  of  vessels  in  Bursaria,  but  he  explains 
the  appearances  in  a  different  way.  When  an  individual  be- 
longing to  this  genus  is  examined  with  a  power  of  300  diameters 
some  light  streaks  are  seen  near  the  surface  which  converge  in 
curves  upon  the  contractile  vesicle  from  all  parts  of  the  body. 
Each  streak  is  an  extremely  delicate  but  perfectly  distinct  canal 
terminating  in  the  vesicle  ;  its  wall  and  its  contents  are  readily 
distinguished  by  their  different  refractive  power.  When  one  of 
these  canals  is  traced  from  the  orifice  it  ramifies  at  a  short 
distance,  which  ramification  may  occasionally  be  traced  to  the 
extremity  of  the  body ;  farther  on  another  branch  is  given  off, 
and  still  farther  others  may  be  detected.  The  canals  are  best 
seen  when  the  nucleus  or  contractile  vesicle  is  nearest  the  eye 
of  the  observer,  as  they  then  appear  as  dark  lines  on  a  bright 
background.  In  Bursaria  fiava  about  thirty  canals  open  into 
the  vesicula.  Sometimes  two  vesicles  and  two  systems  of  canals 
are  met  with  in  the  same  individual,  as  in  the  case  of  Parame- 
cium (fig.  1),  Bursaria,  and  other  genera.  The  one  system  of 
canals  appears  to  be  unconnected  'with  the  other,  although  the 
fine  extremities  are  distributed  over  the  same  area.  Bursaria 
exhibits  the  phenomenon  of  pear-shaped  bodies,  which  shape 
Lieberkuhn  attributes  to  the  flow  of  liquid  into  the  canals  from 
the  contractile  vesicle.  The  same  observer  admits  that  there  is 
an  orifice  near  the  posterior  vesicle  in  Bursaria,  but  this  he 
states,  is  the  anal  orifice  of  Ehrenberg,  and  does  not  commu- 
nicate with  the  vesicle.  He  has  frequently  seen  the  remains  of 
food  discharged  from  this  aperture.  The  short  canal  which 
issues  from  the  vesicle  in  Parameciuvi  aurelia,  and  appears  to 
pierce  the  integument  is,  according  to  Lieberkuhn,  an  optical 
illusion  so  far  as  the  aperture  is  concerned.    He  asserts  that  it 
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runs  into  the  integument,  and  turns  round  without  piercing  it. 
The  fluid,  he  thinks,  originates  at  the  remote  extremities  of  the 
vessels,  and  then  flows  through  them  to  the  vesicle  ;  the  whole 
distance  heing  traversed  during  a  single  diastole.  Where  the 
fluid  goes  to  he  is  unable  to  say,  but  he  mentions  a  fact  which 
appears  to  throw  some  light  on  the  question.  As  soon  as  the 
posterior  vesicle  of  Bursaria  vorticella  has  contracted,  two  long 
narrow  cavities  become  visible  at  the  margin  of  the  animalcule, 
apparently  from  being  filled  with  a  transparent  fluid.  They 
extend  from  the  vesicle  to  the  vicinity  of  the  mouth,  and  termi- 
nate in  a  globular  enlargement.  They  gradually  contract,  and 
vanish,  while  the  fluid  disappears;  but  where  it  goes  is  not 
known.  Lachmann  confirms  the  existence  of  these  long,  narrow 
canals,  but  in  many  of  the  Vorticellce  there  appears  to  be  but  one, 
not  two.  From  this  canal  a  smaller  one  branches  off  to  the 
upper  wall  of  the  vestibulum,  and  then  crosses  to  the  other 
side.  It  hangs  down  like  a  short  curtain  into  the  vestibulum, 
and  when  the  vesicle  contracts  it  enlarges.  From  these  facts 
it  may  be  concluded  that  many  of  the  Infusoria  possess  a 
vascular  system,  but  whether  it  is  a  closed  or  an  open  one,  and 
whether  it  conveys  an  excretory  or  a  nutritive  fluid  is  yet  to  be 
established. 

The  Infusoria  propagate  themselves  in  three  ways,  viz.,  by 
fission,  gemmation,  and  by  internal  embryos.  The  first  method 
appears  to  be  very  general,  if  not  universal,  while  gemmation 
has,  as  yet,  been  seen  only  in  the  Vorticellidce,  Aci/netincs,  and 
one  or  two  genera  in  other  families.  The  method  by  internal 
embryos  has  been  met  with  in  a  great  many  families,  as,  for 
example,  in  the  Vorticellida;,  Acinetince,  Tracheltdce,  Opalines,  Bur- 
saridrn,  and  even  in  a  Ithizopod. 

In  most  of  the  Infusoria  multiplication  is  effected  by  means  of 
repeated  division  and  subdivision,  and  by  the  development  of 
internal  embryos  ;  but  there  are  some  in  which  the  first  method 
only  has  as  yet  been  seen  ;  indeed,  multiplication  by  fissiparity 
may  be  considered  as  a  prominent  characteristic  of  the  class. 
The  individual  may  divide  either  in  a  longitudinal,  a  transverse, 
or  an  oblique  direction.  Generally  one  of  these  directions  pre- 
vails in  the  same  species,  but  occasionally  fission  in  two  direc- 
tions is  met  with  in  the  above-mentioned  limits.  Thus,  for 
example,  longitudinal  division  is  most  general  in  Chilomonas, 
Cryptomonas,  Chlorogonium,  and  Polytonia.  In  the  former  two 
each  individual  divides  into  two  parts  only,  but  in  the  latter  two 
genera  each  individual  gives  rise  to  four  or  eight,  or  even  thirty- 
two  zooids.  As  veiy  few  of  the  Infusoria  are  strictly  bilateral,  the 
two  zooids,  in  the  case  of  simple  fission,  are  usually  unequal  in 
size,  and  unequally  provided  with  organs.  When  the  fission  is 
in  a  longitudinal  direction,  the  line  of  division  generally  passes 
through  the  mouth,  more  particularly  in  those  genera  in  which 
that  organ  is  situated  at  the  bottom  of  a  cavity.  Sometimes  the 
line  runs  on  one  side  of  the  mouth,  in  which  case  one  of  the 
zooids  has  to  develope  an  entirely  new  alimentary  system  for 
itself.  In  Chilodon  the  one  zooid  retains  the  mouth  only,  while 
the  other  has  all  the  remainder  of  the  alimentary  system. 
Stylonichia  divides  across  into  a  fore  and  aft  part.  The  indi- 
vidual multiplying  in  this  way  seldom  shows  any  difference  in 
its  behaviour,  and  retains  its  usual  activity  ;  but  Vorticella  is  one 
of  the  few  genera  which  afford  exceptions  in  this  respect.  The 
members  of  this  genus  contract  themselves  upon  their  pedicle, 
and  draw  the  peristome  over  the  cilia,  so  as  to  shut  themselves 
in.  It  has  been  frequently  stated  that  the  cilia  are  absorbed, 
but  this  is  not  the  case  ;  they  are  only  covered  over.  The  reader 
may  readily  convince  himself  of  this  by  examining  one  of  these 
creatures,  when  in  this  condition,  under  a  good  microscope.  If 
the  light  be  properly  arranged,  he  will  be  able  to  see  the  cilia 
still  vibrating  beneath  the  transparent  covering  that  closes  them 
in.  In  this  genus,  as  also  in  Carchesium,  the  division  is  so 
oblique  that  one  zooid  may  frequently  have  all  the  pedicle 
muscle,  while  the  other  has  none  of  it.  In  Zoothamnium,  on 
the  contrary,  the  division  is  strictly  bilateral,  and  each  indi- 
vidual has  an  equal  share  of  the  pedicle.  This  last  mode  is  of 
great  interest,  for  in  those  species  in  which  the  resulting  zooids 
so  formed  remain  attached  to  their  parent  stock  we  get  those 
arborescent  groups  and  social  colonies  so  familiar  to  the  micro- 
scopists.  It  is  probable  that  the  same  explanation  may  also 
account  for  similar  dendritic  clusters  so  prevalent  amongst  the 
Polyzoa,  Hydrozoa,  and  Actinozoa.  There  are  some  genera  which 
develope  in  this  way,  and  yet  do  not  form  arborescent  groups, 
on  account  of  the  zooids  always  detaching  themselves.  As  will 
be  seen,  there  is  a  great  variety  shown  even  in  this  simple  mode  of 
reproduction ;  but  whether  the  individuals  divide  in  an  oblique, 
transverse,  or  longitudinal  direction,  or  whether  the  zooids  so 


developed  are  equal  or  unequal  in  size,  there  is  one  constant 
character  which  accompanies  every  method  of  multiplication. 
This  constant  character  is  that  the  fission  is  always  developed 
internally  before  any  external  signs  show  themselves.  A  second 
contractile  vesicle,  and  a  second  mouth  and  oesophagus  (when 
wanting),  are  always  developed  before  external  fission  com- 
mences, but  the  nucleus  remains  unaltered  up  to  the  moment 
when  the  body  is  being  divided,  and  then  it  is  cut  in  two.  There 
is  a  phenomenon,  that  of  zygosis,  which  has  frequently  been 
confounded  with  fission,  but,  as  will  be  presently  shown,  the 
two  things  are  essentially  distinct.  This  circumstance  is  men- 
tioned here  in  order  to  point  out  that  in  those  species  tn  which 
fissiparity  is  rare,  zygosis  is  of  common  occurrence,  and  vice 
versd. 

The  method  of  multiplication  by  the  development  of  buds  or 
gemmoe  cannot  be  considered  as  essentially  distinct  from  that  by 
fissiparous  division,  since  they  pass  so  gradually  one  into  the 
other  that  cases  arise  in  which  it  is  impossible  to  distinguish  by 
which  method  multiplication  is  being  carried  on.  Nevertheless, 
it  is  found  convenient  to  treat  the  two  methods  as  if  they  were 
distinct,  and  to  regard  that  as  fissation  in  which  the  new  animal 
acquires  a  part  of  the  old  nucleus  ;  and  that  as  gemmation  in 
which  it  either  acquires  a  newly-formed  portion  of  the  old 
nucleus,  or  else  forms  an  entirely  independent  one.  The  most 
remarkable  point  connected  with  gemmation  is  its  prevalence  in 
the  highest  Infusorian  family,  and  its  rare  occurrence  in  any  of 
the  others.  Thus  amongst  the  Acinetana  it  is  only  known  in 
Podophrya  quadripartita,  and  in  the  other  families  it  has  been 
seen  in  Dendrosoma  radians,  Spirochona  gemmipara,  and  pro- 
bably in  Uvella  and  Dinohryon.  In  the  Vorticellidce  the  bud  first 
appears  as  a  small  external  swelling  usually  near  the  posterior 
extremity  of  the  body.  It  is  formed  from  the  parenchyma,  and 
is  provided  with  a  cavity  which  is  in  direct  communication  with 
the  general  cavity  of  the  parent  stock.  The  bud  increases  in 
size,  and  in  some  cases  becomes  as  large  as  the  body  which  bears 
it.  As  it  becomes  more  and  more  like  its  parent,  it  developes  a 
contractile  vesicle  and  a  nucleus  ;  the  cavity  is  soon  after  closed 
in,  a  circlet  of  cilia  appears  near  the  posterior  end,  the  zooid 
detaches  itself,  and  swims  off  to  some  other  locality.  A  some- 
what different  series  of  phenomena  occurs  in  Dinohryon.  In  this 
genus  each  monad  lives  in  a  cylindrical  cell,  and  gives  rise  to 
another  monad  (by  gemmation),  the  cell  of  which  is  attached  to 
the  upper  edge  of  an  older  cell.  The  consequence  is  that  the 
Infusorian  colony  which  is  ultimately  formed  closely  resembles 
in  form  the  polypidom  of  a  Sertularia. 

The  third  process  of  reproduction,  viz.,  that  by  internal 
embryos,  now  remains  to  be  considered.  Like  fissiparity,  it  is 
very  general  in  all  the  Infusoria ;  but,  unlike  fissiparity,  it  is 
closely  connected  with  the  nucleus.  Amongst  the  group  of 
which  we  are  treating  it  is  very  common  to  find  two  individuals 
grown  together,  as  represented  in  fig.  5.  This  appearance  has 
usually  been  attributed  to  a  process  of  fission  ;  that  is,  the  mass 
has  been  regarded  as  one  individual  separating  in  two,  whereas  it 
is  really  two  individuals  interblended  together.  This  pheno- 
menon is  called  zygosis,  and  sometimes  conjugation,  by  those 
who  consider  it  to  be  directly  connected  with  reproduction.  It 
was  first  noticed  by  Leclerc,  in  1805,  and  subsequently  by 
Kolliker,  Cohn,  Stein,  Claparede,  and  Lachmann.  It  is  by 
no  means  peculiar  to  Infusoria,  since  it  has  been  seen  in 
Actinophrys  amongst  the  Rhizopods,  and  in  the  Palmellacece, 
Desmidice,  and  Zygnemacece  amongst  the  lower  plants.  Amongst 
Infusoria  it  has  been  seen  in  Paramecium,  Trichoda,  Cycli- 
dium,  Coleps,  Prorodon,  Nassula,  Lacrymaria,  Amphileptus, 
Cliilodon,  Aspidisca,  E\iplotes,  and  several  other  genera,  more 
especially  those  belonging  to  Acinetina  and  Vorticellidce.  In 
most  cases  the  union  takes  place  at  the  fore  part  of  the 
body,  but  in  some  along  the  whole  length  of  the  body.  In 
the  Vorticellidce  it  begins  by  two  individuals  simply  touching 
each  other  (but  without  any  perceptible  organic  union  resulting), 
and  suddenly  contracting  upon  their  pedicles.  In  this  position 
a  bridge  of  matter  forms  between  them,  and  fusion  slowly 
proceeds,  but  more  rapidly  in  the  anterior  than  in  the  posterior 
half.  While  this  is  going  on  both  individuals  make  rapid  and 
vigorous  contractions.  When  they  have  become  so  completely 
fused  that  no  external  signs  can  be  detected  of  their  double 
origin,  a  circlet  of  cilia  is  developed  round  the  hinder  part  of 
the  body.  The  contractions  gradually  diminish  in  frequency 
and  intensity,  and  the  blended  mass,  or  Zygozoite,  as  it  is  called, 
detaches  itself  from  its  two  stalks  or  pedicles,  and  swims  away. 
After  a  time  it  fixes  itself  again,  and  sometimes  encysts.  This 
curious  process  has  not  been  satisfactorily  explained,  and  there 
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are  many  reasons  for  believing  that  it  has  no  essential  con- 
nection with  reproduction  ;  the  most  prominent  is  that  many 
Vorticellce  and  Acineta;  reproduce  without  turning  into  Zygozoitrs. 

The  nucleus  which  has  already  been  briefly  described,  and 
has  been  repeatedly  mentioned  in  the  course  of  this  article,  is 
represented  in  Jig.  4  as  it  occurs  in  Vorticella  microstoma.  It 
is  usually  of  a  roundish  shape,  but  sometimes  it  forms  a  long 
curved  riband.  It  is  enveloped  in  a  peculiar  membrane,  and 
generally  presents  a  homogeneous  or  finely  granular  appearance. 
A  short  time  before  the  appearance  of  embryos  the  nucleus 
swells  up  and  divides  into  two  or  more  portions,  but  generally 
into  two  only.  A  minute  vesicle  soon  appears  in  the  separated 
portion,  which  developes  into  the  embryo.  When  the  nucleus 
breaks  up  into  several  portions,  several  small  embryos  are 
developed  instead  of  a  single  large  one.  Except  in  size,  there 
is  no  perceptible  difference  in  the  two  kinds,  although  many 
observers  are  disposed  to  consider  them  as  the  results  of  two 
distinct  methods  of  reproduction. 

We  will  now  pass  on  to  the  organ  called  the  nucleolus, 
which  was  first  described  by  Siebold,  and  afterwards  seen  by 
Stein  in  Prorodon.  Lieberkuhn  has  described  its  appearance  in 
Ophryoglena  flavicans  as  being  like  a  grain  of  barley,  marked  at 
each  end  with  a  few  streaks,  and  having  a  length  of  one-fiftieth 
of  a  millimetre.  It  is  not  quite  as  refractive  as  the  fat  globules, 
but  it  is  more  so  than  the  rest  of  the  body.  In  this  and 
one  or  two  other  genera  it  is  situated  in  the  centre  of  the 
nucleus,  but  in  most  cases  it  appears  to  be  situated  close  to  the 
nucleus.  Recent  observations,  to  be  noticed  presently,  seem  to 
indicate  that  the  nucleolus  is  the  male  generative  organ. 

It  is  quite  beyond  our  limits  to  enter  into  the  variations 
presented  in  the  different  genera,  but  we  may  give  an  outline 
of  what  is  known  respecting  the  reproduction  of  Epistylis,  as 
observed  by  Claparede  and  Lachmann  ;  and  of  Paramecium,  as 
observed  by  Balbiani.  In  colonies  of  Epistylis  there  may  generally 
be  noticed  two  types,  which  may  be  distinguished  by  the  one 
being  of  light  and  the  other  of  heavy  proportions.  On  the 
sides  of  most  individuals  one  or  two,  apparently  open,  tumours 
may  be  seen ;  and  close  observation  shows  that  every  one  of 
these  contains  one  or  more  embryos,  each  of  which  possesses  a 
contractile  vesicle.  They  seem  to  be  in  a  cavity  filled  with  a 
fluid  of  greater  density  than  that  contained  in  the  general  cavity 
of  the  body.  They  possess  cilia,  by  the  aid  of  which  they 
keep  constantly  whirling  on  their  axes.  If  watched  for  a  few 
hours,  an  embryo  may  be  seen  to  escape  through  the  tumour, 
and  swim  through  the  water.  It  possesses  a  circlet  of  cilia, 
and  closely  resembles  the  embryo  of  the  Acinetce.  Hitherto 
embryos  have  been  detected  in  the  slender  form  only,  and  it  is 
supposed  they  may  be  confined  to  the  individuals  of  this  type. 
In  Paramecium  the  series  of  changes  appear  to  be  closely  analo- 
gous. Two  individuals  unite  by  their  mouths  and  move  rapidly 
about.  The  nucleolus  gradually  increases  in  size,  and  ulti- 
mately assumes  the  form  of  an  ovate  capsule  having  a  striated 
appearance.  According  to  Claparede  and  Lachmann,  the  stria- 
tions  are  due  to  a  number  of  vibrio-like  bodies  contained  in  it, 
which  bodies  have  been  hypothetically  supposed  to  be  sperma- 
tozoa; this  view,  however,  requires  further  confirmation.  It 
should  be  mentioned  that  some  of  these  bodies  have  been  seen 
in  the  nucleus.  Stein  says  that  the  spermatozoa  are  developed 
in  the  nucleolus,  and  that  on  quitting  it  they  penetrate  the 
nucleus,  which  then  swells  up,  and  the  spermatozoa  disappear. 
Balbiani  also  is  in  favour  of  their  being  spermatozoa.  Whatever 
they  may  be,  the  nucleolus,  after  it  has  attained  a  certain  size, 
divides  into  two  or  four  parts,  each  of  which  increases  indepen- 
dently, and  originates  a  number  of  secondary  capsules.  Simul- 
taneously with  these  changes  the  nucleus  also  enlarges,  becomes 
more  rotund,  wider,  and  of  a  softer  consistence  ;  numerous  tran- 
sparent vesicles,  each  having  a  central  dot,  are  also  formed  in  its 
interior.  Occasionally  the  nucleus  breaks  up  into  fragments 
before  the  vesicles  have  made  their  appearance.  Subsequently 
two  Paramecia  make  an  interchange  of  their  secondary  capsules 
by  passing  them  from  the  body  of  the  one  into  that  of  the  other. 
The  capsules  continue  to  enlarge  in  their  new  locality,  but  only  one 
arrives  at  maturity  at  a  time.  Some  days  after  the  interchange 
minute  rounded  germs  are  seen  attached  to  the  body  of  the 
parent  animal  by  means  of  suckers,  which  are  dropped  off  when 
the  embryos  detach  themselves,  and  are  replaced  by  a  mouth 
and  a  set  of  vibratile  cilia,  when  the  embryo  assumes  the  form 
of  the  parent  from  which  it  sprung. 

There  are  a  few  phenomena  we  have  not  noticed,  which  are 
enerally  stated  to  be  associated  with  methods  of  reproduction, 
ut  apparently  upon  insufficient  grounds;  we  refer  to  the  process 


of  encysting,  It  was  first  made  known  by  0.  F.  Midler,  but 
Guanzati  first  published  a  description  of  it  in  17!)G  in  a  pam- 
phlet which  was  almost  entirely  overlooked  until  a  translation 
was  given  of  it  in  a  German  periodical.  The  article  originally 
appeared  in  vol.  xix.  of  the  '  Opusculi  Scetti  sulle  Scienze  e  .sulle 
Arte,'  Milano,  1790,  pp.  '.i  -  21;  and  is  still  well  worthy  of  perusal. 
In  it  Guanzati  suggested  that  encystation  was  a  preservative  act, 
and  that  it  only  occurred  when  the  surrounding  condition  of 
things  was  unfavourable  to  the  well  being  of  the  Infusoria,  since 
he  found  by  experiment  that  he  could  make  them  encyst  at 
pleasure  by  evaporating  the  water.  It  is  true  that  reproduction 
frequently  takes  place  during  encystation,  but  the  association  is 
probably  nothing  more  than  the  coincidence  of  two  unconnected 
phenomena.  Encysting  is  almost  universal  amongst  the  Infu- 
soria,  and  owing  to  the  similarity  in  the  forms  of  the  cysts,  it 
requires  great  caution  to  make  correct  observations  on  them. 
The  following  illustration  will  serve  to  exemplify  this.  The 
colonies  of  many  of  the  Vorticellidw  are  infested  with  num- 
erous Infusorian  parasites,  every  species  of  which  may  undergo 
encystation  ;  but  a  knowledge  of  the  laws  of  growth  in  Infusoria 
will  enable  any  one  to  discriminate  most  of  the  parasitic  cysts. 
For  instance,  we  have  already  noticed  that  when  an  Infusorium 
reproduces  by  gemmation,  and  gives  rise  to  a  colony,  a  symme- 
trical form  is  produced.  In  Dinobryon,  a  polypidom  like  that 
of  Sertularia  is  produced,  and  in  Epistylis  we  have  another 
symmetrical  form,  depending  upon  the  plan  of  growth,  which  is 
dichotomous.  So  that  when  a  cyst  does  not  occupy  a  position 
which  harmonizes  with  this  plan  it  certainly  does  not  belong  to 
Epistylis.  But  even  when  the  cyst  does  occupy  such  a  position 
it  is  not  always  safe  to  refer  it  to  Epistylis.  For  on  one  occasion 
Claparede  noticed  certain  cysts  which  occupied  the  terminations 
of  the  forks  in  a  species  of  Epistylis,  and  which  appeared  to  be 
different  from  the  cysts  he  had  usually  seen  in  it.  They  were 
filled  with  a  granular  matter  kept  in  constant  circulation  by 
means  of  cilia  on  its  margin.  The  cysts  were  watched  for  a  long 
time,  but  nothing  was  ever  seen  to  proceed  from  them.  So  one 
morning  Claparede  placed  a  group  of  them  under  the  microscope 
with  the  determination  to  watch  it  until  something  happened 
that  would  establish  what  the  cysts  developed  into.  He  com- 
menced observations  at  ten  o'clock  in  the  morning,  and  main- 
tained a  constant  watch.  At  six  o'clock  in  the  evening  he 
noticed  the  creature  inside  one  of  the  cysts  cease  its  movements. 
Shortly  after  the  cyst  opened  and  an  animal  slowly  issued  forth. 
It  was  an  Infusorium  ciliated  on  the  whole  of  its  surface,  and 
possessed  of  numerous  contractile  vesicles.  It  evidently  be- 
longed to  the  genus  Amphileptus  (Trachelius  of  Ehrenberg). 
The  same  evening  three  or  four  other  individuals  escaped  from 
the  cysts,  all  of  which  were  of  identically  the  same  form  as  the 
first.  Each  of  them  passed  a  few  minutes  in  great  activity,  and 
then  gradually  assumed  a  spherical  form,  at  the  same  time  turn- 
ing on  its  axis  with  a  peculiar  motion,  which  has  been  frequently 
observed  in  Infusoria  about  to  encyst.  This  encysting  a  second 
time  so  soon  after  its  escape  is  probably  abnormal,  and  due  to 
the  space  being  too  confined.  In  order  to  confirm  the  accuracy 
of  these  observations  other  species  of  Vorticella  with  cysts  were 
sought  for,  and  Carchesium  polypinmm  proved  to  be  the  most 
convenient.  A  number  of  these  were  watched  from  ten  o'clock 
to  eight  o'clock,  when  the  contents  escaped  as  Amphilepti. 
These  roamed  about  for  a  short  time,  and  again  encysted.  The 
real  connection  between  Amphileptus  and  Epistylis  became 
evident  by  what  was  seen  on  a  subsequent  evening.  An 
Amphileptus  swimming  about  suddenly  pounced  on  a  colony  of 
Epistylis,  and  attacked  an  individual.  It  opened  its  large 
mouth,  which  can  only  be  seen  on  occasions  ot  this  kind,  and 
glided  on  to  the  Epistylis  like  a  glove  on  a  finger.  The  cilia  on 
its  surface  then  commenced  the  peculiar  movement  so  character- 
istic of  the  preparation  for  encysting.  After  some  minutes  a 
strongly  defined  line  was  seen  round  the  creature  which 
thickened  until  the  cyst  was  completed.  The  Amphileptus  then 
made  a  number  of  semiturns,  first  to  the  right  and  then  to  the 
left,  apparently  endeavouring  to  wrench  the  Epistylis  off  its 
stalk.  These  observations  were  repeated  over  and  over  again, 
and  have  been  abundantly  confirmed  by  Engelmann,  Cien- 
kowski,  and  others.  From  these  facts  it  may  be  safely  con- 
cluded that  the  Amphileptus-\ike  bodies  which  issue  from 
cysts  on  Epistylis  have  no  genetical  relation  to  Epistylis.  These 
observations  appear  to  suggest  a  doubt  as  to  the  correctness  of 
Stein's  opinion  that  Epistylis  and  Aci/ieta  are  different  forms 
of  the  same  species.  The  great  importance  of  this  position,  if 
true,  has  already  been  dwelt  upon  in  the  article  in  the  Cyclo- 
paedia [Infusoria].    Stein  noticed  the  frequent  occurrence  of 
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Podophrya  quadripartita  on  colonies  of  Epistylis,  and  also  that  at 
one  time  a  certain  species  would  he  the  prevalent  form  in  an 
aquarium,  while  a  few  weeks  after  perhaps  it  would  have 
almost  entirely  disappeared,  while  some  other  species  would  be 
the  prevailing  form.  This  phenomenon  occurred  so  frecpjently 
that  he  inferred  the  replacing  species  was  a  metamorphosed 
form  of  the  earlier  species  ;  and  he  was  the  more  convinced  of 
this  since  he  frequently  saw  individuals  which  were  intermediate 
in  form  between  the  two  species.  In  no  case,  however,  did  he 
show  satisfactorily  that  the  one  species  was  actually  transformed 
into  the  other.  The  strongest  evidence  adduced  by  him  was  that 
on  precisely  the  same  spot  where  a  colony  of  Vorticcllce  had 
been  there  sprung  up  a  colony  of  Acinetcc.  This  undoubtedly 
is  very  strong  presumptive  evidence,  but  it  cannot  be  accepted  as 
a  proof  of  their  relation  until  a  Vorticella  has  been  seen  to  change 
into  an  Acineta.  One  way  of  crucially  testing  the  point  is  to 
isolate  a  particular  species,  and  to  watch  the  metamorphoses  it 
passes  through.  But  it  is  an  exceedingly  difficult  thing  to 
ensure  perfect  isolation ;  Laclimann  succeeded  in  doing  it 
a  few  times  only  in  the  course  of  eight  years.  He  effected 
it  with  Vorticella  microstoma,  campanula,  and  nebulifera; 
Carchesium  polypinum;  Epistylis  plicatilis,  and  Opercularis 
nutans.  On  each  occasion  he  isolated  twenty  or  thirty  indivi- 
duals in  a  small  glass  tube  or  in  an  object  glass.  In  this  way 
he  frequently  obtained  cysts  of  Vorticella  microstoma,  but  no 
Acinetince  were  ever  obtained.  From  the  cysts  of  V.  microstoma 
unaltered  Vorticella:  escaped.  He  also  tried  similar  experiments 
with  Acinetce.  He  usually  isolated  each  Acineta  containing  one 
or  two  embryos  in  a  drop  of  water  on  an  object  glass,  and 
watched  the  escape,  roving,  and  ultimate  quiescence  of  the 
embryo.  In  no  case  did  he  see  an  Acineta  turn  into  a  Vor- 
ticella. Cienkowski  has  arrived  at  a  similar  result.  As  it  might 
be  objected  that  the  confined  space  is  in  some  cases  prejudicial 
to  development,  Laclimann  isolated  a  group  of  large  Acineta 
ferrum-equinum  in  a  small  glass  tube  along  with  a  few  specimens 
of  Paramecium  aurelia  and  P.  bursaria  for  them  to  feed  upon, 
and  a  Lemna  minor  to  keep  the  water  fresh.  This  experiment 
was  repeated  many  times,  but  it  M'as  frequently  found  that  one 
or  two  specimens  of  Vorticella  had  also  been  introduced  by  acci- 
dent. Two  of  these  experiments  gave  a  clear  result ;  one  of 
them  was  given  up  at  the  end  of  a  week  ;  the  other  at  the  end 
of  seven  weeks.  During  these  periods  the  Acinetce  increased 
rapidly,  yet  no  Vorticellce  could  be  detected.  There  can  be  no 
doubt,  then,  that  Stein's  acinetiform  hypothesis  is  based  upon 
error.  It  may  be  mentioned  that  Stein  himself  has  candidly 
admitted  the  justice  of  this  conclusion.  And  although  Stein's 
hypothesis  turns  out  to  be  incorrect,  it  should  never  be  for- 
gotten that  science  is  under  deep  obligations  to  him  for  the 
great  aid  he  has  given  to  the  naturahst  in  understanding  the 
structure  of  the  Inf  usoria.  The  figures  in  his  works  are  much 
superior  to  those  of  Ehrenberg's  where  the  internal  conformation 
is  concerned,  and  may  be  relied  on  for  accuracy  so  far  as  his  own 
actual  observation  goes. 

We  will  terminate  these  remarks  on  generation  by  a  few 
sentences  from  the  work  of  Claparede  and  Lachmann.  After  re- 
ferring to  the  existence  of  the  two  ways  iD  which  the  Infusoria 
are  reproduced,  viz.,  by  spontaneous  division  and  by  internal 
embryos,  they  ask  what  relation  there  is  between  them ;  or  are 
they  entirely  independent  of  each  other.  Is  it  a  matter  of  chance 
if  an  individual  multiplies  by  the  one  way  or  the  other  ?  This 
last  supposition  is  very  improbable.  It  is  far  more  likely  that 
each  mode  occurs  at  certain  definite  periods  in  the  life  of  the  in- 
dividual. In  Epistylis,  for  instance,  we  have  seen  an  indication 
of  some  such  law.  An  individual  issuing  as  an  embryo  Epistylis 
fixes  itself,  and  gives  rise  to  a  family  by  fissiparous  generation  ; 
and  it  is  only  individuals  on  a  well-developed  tree  that  form 
embryos.  But  there  is  more  to  notice.  A  tree  of  Epistylis, 
which  has  increased  to  a  certain  size,  does  not  necessarily  increase 
by  embryos.  On  the  contrary,  it  is  only  in  exceptional  cases 
that  they  increase  in  this  way.  Generally  the  individuals 
develope  a  circlet  of  cilia,  swim  away  from  the  tree,  and  found 
other  families  elsewhere  by  fissiparous  generation ;  and  the  trees 
bo  formed  are  more  likely  to  throw  off  ciliated  individuals  than 
to  develope  embryos;  but  how  long  this  process  may  continue 
has  not  been  ascertained.  In  all  probability  it  has  a  limit  at 
which  multiplication  by  embryos  becomes  necessary  for  the  con- 
tinuation of  the  species.  What  difference  is  there  between  these 
two  processes  ?  It  is  that  in  the  one  case  the  young  are  formed 
by  internal,  in  the  other  by  external,  gemmiparity ;  that  in  the 
one  external  buds  are  formed  at  almost  any  part  of  the  body, 
but  in  the  other  they  always  originate  from  a  special  part,  the 


nucleus,  which  must  be  regarded  as  a  generative  gland.  If  the 
latter  process  should  prove  to  be  an  asexual  one,  it  is  at  any 
rate  due  to  the  specialization  of  a  particular  part.  It  is  possible 
that  the  phenomenon  of  zygosis  may  have  a  bearing  on  the 
question  of  sexuality.  It  has  been  noticed  in  many  genera,  and 
may  turn  out  to  be  of  general  occurrence.  How  far  the  process 
is  connected  with  fecundation  is  uncertain ;  for  although  embryos 
have  been  seen  just  after  its  occurrence,  yet  in  other  cases  embryos 
have  been  developed,  although  no  zygosis  has  taken  place.  The 
existence  of  sexes,  although  more  probable  than  before,  is  yet 
doubtful ;  and  the  existence  of  alternation  of  generation,  as  under- 
stood by  Steenstrup,  is  yet  to  be  shown.  Steenstrup's  notion  of 
alternation  of  generation  is  reproduction  by  asexual  processes,  fol- 
lowed by  reproduction  by  sexual  processes.  There  may  be  a  cycle 
of  changes,  as  in  Epistylis ;  but  there  may,  or  may  not  be,  an  alter- 
nation of  generation.  There  exist  then  cycles  of  generations  in 
the  ciliated  Infusoria,  and,  doubtless,  also  in  the  Rhizopods, 
which  are  comparable  with  those  in  the  Algce,  and  the  flagellated 
Infusoria.  In  many  Algce  and  flagellated  Infusoria  a  series  of 
generations  by  simple  division  is  followed  by  a  transition  gene- 
ration, produced  either  by  a  conj  ugation,  as  in  Zygnema,  Desmidice, 
IHatomacece;  or  without  a  conjugation,  as  in  the  Volvoces, 
Euglence,  &c. ;  and  this  generation  commences  a  new  cycle. 

Among  the  more  recent  attempts  at  classifying  the  Infusoria 
are  those  of  Bronn  and  Claparede  and  Laclimann.  Bronn  states 
the  number  of  species  known  to  be  very  nearly  600,  and  he  dis- 
tributes these  amongst  140  genera.  The  following  is  his  synopsis 
of  the  families  : — 


Flagella  (long  whip-like  filaments),  1  to  6 
in  number,  and  always  at  the  fore 
end.  Mouth  absent.  Pigment  spots 
rarely  two,  generally  one,  or  absent  . 
.    Cilia  generally  wanting,  except  in 

Trichomonas. 
.    .    Animals  without  a  temporary 
carapace;  generally  in  the 
enjoyment  of  free  locomotion, 
but  at  times  fixing  them- 
selves ;  or  if,  connected,  it  is 
only  by  means  of  their  fla- 
gella, and  while  they  are 
undergoing  fissiparation  (as 
in  Family  I.) 
.    .    .    Surface  clammy,  irregularly 
uneven ;    body  homoge- 
neous,flexible,  and  change- 
able in  form ;  seldom  pos- 
sessed of  external  append- 
ages.   (In  a  few  of  the 
smallest  doubtful  forms 
no  flagellum   has  been 
detected) .... 
.    .    .    Surface  firm,  in  a  tough', 

scaly  skin. 
.    .    .    .    Body  form  not  changeable. 

 Scales   not  siliceous, 

and  not  distinguish- 
able from  the  upper 
rounded  body  mass 

 Scales  soft,  afterwards 

siliceous  (?),  hard, 
open  in  front  for  the 
flagella  (fissation  in- 
side the  shell) 
.    .    .    .    Body  form  very  change- 
able ;      scales  thin- 
skinned,    smooth,  or 
regularly  striped    .  . 
.    .    Animals  in  a  wide  open  cup- 
shaped  carapace ;  the  younger 
cups  supported  on  the  edge 
of  the  older  ones,  the  whole 
forming  a  firmly  fixed  little 

tree  

.    Cilia  outside  the  erect  flagella,  and 
situated  in  one  or  two  hard  scaly 
ring-like  surrounding  furrows  . 
Flagella  absent.     Cilia  constant :  a 
mouth  in  all  but  a  few  genera.  (Fam. 
8.)    Pigment  spot  in  one  genus  only 


I.  Flagellaia  or  Astoma. 


1.  Monadina,  Eb. 


2.  Cryptomonadina,  Eb. 

3.  Tliecomonadina,  Prt. 

4.  Astasicea,  Eb. 

5.  Dinobryina,  Eb. 

6.  Peridincea,  Eb. 

II.  Ciliata,oT  Stomatoda. 


537 


INFUSORIA. 


INFUSORIA. 
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Body  movements  slightly  regular. 
Locomotion  free,  swimming, 
sometimes  creeping  or  parasitic. 
Anus  separated  from,  and  placed 
behind  the  mouth  .  A. 

.    Cilia  unaccompanied  by  other 
organs  of  locomotion  (some- 
times      vibratile  seta). 
"  Sclmell-Borsten." ) 
.    .    Mouth    wanting,    or  un- 
known ;     cilia  scattered 
and  feeble  .       .       .  . 
.    .    on  the  fore  end  of  the 
body,  and  not  indented. 
.    .    .    Scaly  skinned  . 
.    .    .    Not  scaly  skinned 
.    .    on  or  behind  the  fore  end, 
with  long  folds  inside, 
and  with  a  jagged  edge 
in  front 

.  .  .  on  the  front  edge,  and 
continued  like  a  fissure 
on  the  under  side ;  not 
jagged    .      .       .  . 

.  .  .  confined  to  the  ventral 
side ;  not  jagged  . 

.  Locomotive  organs  placed  to- 
gether. Mouth  beneath,  or 
wanting. 

.    .    Without  scales  . 


Monima,  Prt. 


7.  Cyclidina. 


8.  Colepina,  Eb. 

9.  Enchelyina,  Eb. 


10.  Cliilodontina. 

1 1.  Tracheliina,  Eb. 

12.  Colpoclina,  Eb. 

13.  Oxytrichina,  Eb. 


.    .    .    Scaly  skinned        .       .    .  14.  Euplotina. 
.   Body  movements  partly  regular, 
and  partly  equally  rapid  (in 
all) ;  animals  stationary  or  suc- 
torial ;  mouth  and  aiMU  in  front, 
behind  a  spiral  row  of  cilia    B.     Spastica,  I'rl. 
.    .    Mouth  and  anus  separated  at 
the  fore  end,  the  one  being 
ventral,   the   other  dorsal ; 
surface  of  body  covered  with 
longitudinal    rows   of  fine 

cilia  15.  Stentorina. 

.  .  Mouth  and  anus  placed  together 
in  a  vestibulum  underneath 
the  anterior  surface  of  body, 
without  cilia   .       .       .    .  16.  Vorticcllina. 

Appendix. 

Flagella,  cilia,  locomotive  organs  and 
mouth  absent.  The  individuals  fix 
themselves  on  bodies  having  a  slight 
degree  of  motion;  when  arms  are 
knobbed  they  are  blood-suckers ;  but 
sometimes  they  are  slender  threads, 
and  less  frequently  knotty      .       .  III.  Acinetce. 

Bronn  then  proceeds  to  give  a  synopsis  of  the  genera,  but  as 
this  is  too  lengthy  for  our  columns,  we  will  pass  on  to  Claparede 
and  Lachmann's  classification  : — 


INFUSORIA. 


Ciliati, 

With  cilia  or  cirrni  in  the  adult 
state ;  no  suckers. 


NON-FLAGELLATED. 

Suctoria, 
No  cilia  in  the  adult  state ; 
with  suckers. 


WITH  ONE  OR  MORE  FLAGELLA. 

Cilioflagettata, 


With  cilia  in  addition  to  the  one, 
two,  or  more  flagella. 


< 

t-t  \ 
►J 

(J 


Mouth  and  oesophagus  f  Mouth  and  anus  in  a  common  pit.    Buccal  spire  dextrotropal 
not  dilatable  ;  open 
in  the  state  of  re- 
pose .  (Esophagus 
ciliated. 


Mouth  and  anus  not 
situated  in  a  com- 
mon pit.  Buccal 
spire  laevotropal. 


'  Body    with     buccal  (  ^°  ot^.er  locomotive  organs  besides  the  buccal 

of  the  body  JLoth!)  With  other  locomotive  organs  besides  the  buccal 

J  \    cirrni.    Motion  walking  

Bodies  bell-shaped,  with  the  buccal  cirrhi  ar- 
ranged in  several  turns  on  its  edge  . 


Bodies 
over. 


ciliated  all 


Buccal  spire,  when  it 
exists,  forming  one 
turn  only  before 
reaching  the  mouth. 


Flagellata, 
No  cilia. 

Families. 
Vorticellina. 

Urocentrina. 

Oxytrichina. 

Tintinnodea. 


Mouth  and  oesophagus  f  Bodies  entirely  or  mostly  ciliated, 
very  dilatable;  gen- 
erally closed  when 
at  rest ;  oosophagus 
not  ciliated. 


With  a  foot  . 
Without  a  foot. 


Buccal  spire  formed 
by  cirrhi  stronger 
than  the  cilia  on  the 
surface  of  the  body .  Bursarina 

No  buccal  spire  formed 
on  the  external  sur- 
face 


not  cuirassed 
cuirassed  . 


Colpodea. 
Bysterina. 
Trachdina. 
Colepina. 


Body  smooth,  furnished  with  one  row  of  cilia  round  the  mouth  Salterina. 


Without  a  posterior 
circlet  of  cilia  during  / 
the  greater  portion 
of  life. 


Family  I.— Vorticellina. 


rNot  ramified 


'Pedunculated.  ( 


Naked  Vorticel- 
lina. 1st  Sub-family : 
Vorticellea. 


Pedicle 
tile. 


contrac- 


Eamified. 


Cuirassed  Vortices 

lina.    2nd  Sub-    ^  With 
family :  Ophrydina.   J  test 

Furnished  with  a  posterior  circlet  throughout  life 


Non-peduncu- 

lated. 
No  true  test. 


vPedicle  non-contractile 


Each  branch  with  its 
own  muscle       .  . 

One  muscle  only  rami- 
fving  through  all 
the  branches  of  the 
colony  . 


.Genera. 
1.  Vorticella. 


(  Posterior  part  with  a  circular  sphincter 
(  Without  an  expansion  or  sphincter 


Peduncle  imbedded  in  a  gelatinous  mass  .... 

>  i  ^^bas^fof  iu  I  Test  fixed  by  the  P°stei"ior  extremity 
_     e  ot  lts  j  Test  fixed  by  the  side       .      .  . 

Animal  freely  suspended  in  the  test  .... 
Free  Vorticellina.    3rd  Sub-family.— Trichodina  .... 


The  genera  (12)  Spirochona,  and  (13)  Trichidonopsis,  are  doubtfully  placed  in  this  family. 


2.  Carchesium. 


3.  Zoothamnium. 

4.  Bpistylis. 

5.  Scyphidia. 

6.  Gerda. 

7.  Ophrydium. 

8.  Cothurnia. 

9.  Yaginicola. 


10.  Bagenophrys. 

11.  Trichodina. 


Family  II. — Urocentrina. 
Consists  of  one  genus  only,  viz.  (14),  Urocentron. 

Family  III. — Oxytrichina. 

i  Feet  cirrhi  in  regular  rows,  longi-  I  Anterior  part  not  prolonged  in  a  bundle  of  setae 
"     j     tudinal  or  oblique.  j  Anterior  part  prolonged  in  a  bundle  of  seta? 

The  uncini  not  distributed  in  regular  rows  


15.  Oxytricha. 

16.  StichochacU , 

17.  Stylonichia. 
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Marginal  oirrhi  absent. 


Frontal  cirrlii  present. 


The  unoini 


(Not  dorsal   18.  Euploie*. 

Dorsal   19.  Schizopus. 

W  ithout  unoini   20.  Campylopux. 

Frontal  cirrlii  absent   21.  Aspidisca. 


Family  IV. — Tintinnodea. 
This  consists  of  but  one  genus  22.  Tintinnus. 


With  a  test  for  a  longer 
or  shorter  period 
during  life.  1st  Sub- 
family : — Stenloria. 
Anus  in  front. 


Without  a  test.  Anns 
behind.  2nd  Sub- 
family : — Bursaria. 


Family  V.— Bursarina. 

Body  not  trunc  ated  in  front  by  a  f  Buccal  spire  carried  by  a  straight  process 

large  surface.  (  Buccal  spire  carried  by  a  bilobed  expansion  . 

Body  truncated  in  front  by  a  large  surface,  which  carries  the  buccal  spire  on 

its  edge  

Body  truncated  in  front  by  an  oblique  surface,  which  carries  the 

buccal  cirrhi  on  its  edgo  

^  f  Deprived  of  cilia  f  Body  linear . 

on  right  side.    (  Body  not  linear  . 
'Buccal    groove  f^0^/  elongated, 

without  a     <  nrj+i,  -M-  „„  n,„      of  same  width 
Body  not      bundle  of  cilia       i  Vf  !  l         <  throughout, 
truncated  <      in  front.  nglu  B1Qe-  Body  globular, 

in  front.  i,  (_  narrowed  in  front. 

/    groove.  Buccal  groove  very  large,  furnished  in  front  with  two 

I.  l_    bundles  of  cilia  distinct  from  the  buccal  cirrhi  . 

Front  ridged,  arching  i  Buccal  groove  oblique  

\ over  the  buccal  groove.  (  Buccal  groove  not  oblique  

Buccal  groove  funnel-shaped,  carrying  a  row  of  short  cirrhi  on  its  interior        .       .      .  . 
A  lens-shaped  organ  near  the  mouth  


23.  Chatospira. 

24.  Freia. 

25.  Stentor. 


No 
lens- 
shaped 
organ. 


No  row  of 
cilia  in  the 
inside  of 
buccal 
groove. 


Front 
not 
formed 
with  a 
ridge. 


fNo  setoe  springing  from  the  moutli 


No  membranous  lips,  i 


Family  VI. — Colpodina. 

A  bundle  of  short  seta?  forming  a  lower  lip  

'  No  bundle  of  set*  on  ventral 


26.  Leucophrys. 

27.  Spirostomum. 

28.  Plagiotoma. 


29.  Kondylosloma. 

30.  Bulantidium. 

31.  Lembodium. 

32.  Metopus 

33.  Frontonia. 

34.  Bursariua. 

35.  Oyhryoylena. 


Setoo  springing  from  the  mouth.  <  Seta)  isolated  and  long  on  the  J  surface 


upper  part  of  the  mouth. 
Mouth  situated  between  two  membranous  lips  which  are  constantly  undulating 


A  bundle  of  seta)  on  ventral 
surface  


37.  Paramecium. 

38.  Colpoda. 

39.  Cyclidium. 

40.  Pleuronema. 

41.  Glaucoma. 


Cuirassed. 
No  cuirass 


Two  distinct  valves  .  . 
Two  valves  soldered  together. 


Family  VII.— Dysterina. 

  42.  Iduna. 

Soldered  behind  only   43.  Byiteria. 

Soldered  all  along  the  back   44.  JEgyria. 

  45.  Iluxkya. 


Mouth  terminal. 


Family  VIII. — Trachelina. 

Anterior  part  with  a  /  Bodymoreorlesscylin-  (  Mouth  at  the  summit  of  the  appendage 
conical  appendage.   I     drical ;  in  swimming  < 

j     turns  on  its  axis.     (  Mouth  at  the  base  of  the  appendage 


Without  a 
appendage. 


With 


conical 


Body  flattened  ;  swims  without  turning  on  its  axis  . 
appa-  1  No  leaping  seta. 


h 


l  body  narrowed  in  front . 

\  body 


not 
front 


narrowed  in 


Mouth  not  terminal.  ( 


swallowing 

ratus.  J  ( 

.  With  a  leaping  seta  behind 

|  With    a    swallowing  f  Body  narrowed  anteriorly  

(_    apparatus.  \  Body  not  narrowed  anteriorly  

a    swallowing ,  N  b    dl    f  ^        (  Body  never  strongly  depressed  .... 

apparatus.  «»»wi»»»iuu«.      |  Body  strongly  depressed  

|  A  bundle  of  cilia  forming  a  kind  of  foot  

With  a  row  of  spherical  vesicles,  each  vesicle  containing  a  highly  refracting 

corpuscle  

No  swallowing  appa-  I  /  jt  i:mv.    f  Intestine  ramified  

ratus.  \  w.-rt,...*   uau,.)  '    I  Intestine  not  ramified      .      .       .  . 


46.  Lacrymaria. 

47.  Phialina. 

48.  Trachelophyllum. 

49.  Enchelys. 

50.  Holophrya. 
61.  Urotricha. 

52.  Enchelydon. 

53.  Frorodon. 

54.  Nassula. 

55.  Chilodon. 
Trichopus. 


5G 


Without  such  vesicles. 


A    large  peripherical 
parenchyma    .  . 


limb,  formed  by  compact 


57.  Loxodcs. 

58.  Trachelius. 

59.  Amphileptus. 

60.  Loxophyllum. 


Family  IX. — Colepina. 
Consists  of  one  genus  only  . 

Family  X.— Halterina. 


.   61.  Colepa. 


Fine  setse  used  for  leaping   62.  Salter ia. 

Animal  without  leaping  set»,  locomotion  by  swimming  not  leaping   63.  Strombidion. 

ORDER  II. 
Family  I. — Acinetina. 

A  pedicle 


Suckers  not  earned  by 
a  proboscis. 


Suckers  not  ramified.     N°  ramified  colony 


\Suckers  ramified 
Suckers  carried  by  a  large  retractile  proboscis 


No  test. 


A  test. 


No  pedicle. 

{A  pedicle 


(  Free 
|  Fixed 


.      .      .64.  Fodophrya. 
.       .      .    .    65.  Sphcerophrya. 
.      .      .66.  Trichophrya. 
.      .    .    67.  Acineta. 

No"  pedicle  68.  Solenophrya. 

Forms  a  ramified  colony  69.  Dendrosoma. 

 70.  Dendrocometei. 

 71.  Ophryodendron. 


ORDER  III. 
Family  I. — Peridinina. 


With   a  transverse 
groove  in  cuirass. 

No  transverse  groove. 


Two  halves  of  cuirass  of  nearly  f  Cuirass  armed  with  horns   72.  Ceratium. 

equal  length.                         \  Cuirass  without  horns   73.  Feridinium. 

t,  „  ,  1ttoo  „„0„„.                   (  Edges  of  groove  raised  into  a  plate   74.  Binophysis. 

Two  halves  unequal.                  |  Ed|eg  not6raised       .   75.  Amphidinium. 

Cilia  on  the  anterior  edge   76.  Frorocentrum. 


611 


INFUSORIA. 


ITACOLUMITE. 


5)2 


The  most  important  recent  work  on  thia  group  is  that  of 
Stein's — 'Der  Organismus  der  Infusionsthiere  nach  eigenen  Por- 
echungen  in  systematischen  Reihenfolge  bearbeitet,'  of  which 
the  first  part  was  published  in  1859,  and  the  second  in  1867.  We 
have  not  been  able  to  see  the  second  part,  but  his  mode  of 
grouping  ia  thus  given  in  the  'Record  of  Zoological  Literature 
for  1867.' 

Order  I.  Peritricha,  Stein. 

Family  1.  Ophryoscolecina.  Genera:  Ophryoscolex,  St. ;  Ento- 
dinum,  St. 

Family  2.  Spirochonina,  St.    Genus :  Spirochona,  St. 

Family  3.  Ophrydina,  E.  Genera:  Lagenophrys,  St.;  Co- 
thurnia,  E. ;  Vaginicola,  E. ;  Ophrydium,  E. 

Family  4.  Vorticdlina,  E.  Genera :  Opercularia,  E. ;  Epis- 
tylis,  E. ;  Zoothamnium,  E. ;  Carchesium,  E.;  Vorticella,  E.; 
Scyphidia,  Lachm. ;  Gerda,  Clap,  and  Lachm.;  Astylozoon, 
Engelm. 

Family  5.  Urceolarina,  St.  Genera :  Urceolaria,  St. ;  Tricho- 
dina,  E. ;  Trichodinopsis,  Clap,  and  Lach. 

Family  6.  Gyrocorida,  St.    Genus :  Gyrocoris,  St. 

Family  7.  Cyclodinea,  St.  Genera:  Urocentrum,  E. ;  Didi- 
nium,  St. ;  Mesodinium,  St. 

Family  8.  Tintinnodea,  Clap,  and  Lachm.  Genera:  Tintin- 
nus,  E. ;  Tintinnopsis,  St. 

Family  9.  Halterina,  Clap,  and  Lachm.  Genera:  Halteria, 
Duj. ;  Strombidium,  Clap,  and  Lach. 

Order  II.  Hypotricha,  St. 

Family  1.  Oxy trichina,  E.  Genera:  Psilotricha,  St.;  Oxy- 
tricha,  E. ;  Stylonichia,  E. ;  Onychodromus,  St. ;  Pleurotricha, 
St. ;  Gastrostyla,  Engehn. ;  Uroleptus,  E. ;  Stichotricha,  Perty ; 
Kerona,  E. ;  Epiclintes,  St. ;  Urostyla,  E. 

Family  2.  Euplotina,  E.  Genera :  Euplotes,  E. ;  Styloplotes, 
St. ;  Uronychia,  St. 

Family  3.  Aspidiscina,  E.    Genus :  Aspidisca,  E. 

Family  4.  Erviliina,  Duj.  Genera:  Ervilia,  Duj.  (Iduna, 
Clap,  and  Lachm.;  Dysteria,  Huxley);  Trochilia,  Duj.;  Hux- 
leya,  Clap,  and  Lach. 

Family  5.  Clilamydodonta,  St.  Genera :  Scaphidiodon,  St. ; 
Chlamydodon,  E. ;  Phascolodon,  St. ;  Trichopus,  Clap,  and 
Lachm. ; '  Opisthodon,  St. ;  Chilodon,  E. 

Family  6.  Peritromina,  St.    Genus :  Peritromus. 

Order  III.  Heterotricha,  St. 

Family  1.  Spirostomina,  St.  Genera:  Condylostoma,  Duj.; 
Blepharisma,  Perty ;  Spirostomum,  E. ;  Clinacostomum,  St. 

Family  2.  Stentorina,  St.  Genera :  Stentor,  E. ;  Freia,  Clap, 
and  Lachm. 

Family  3.  Bursariea,  St.  Genera :  Bursaria,  E. ;  Balantidium, 
Clap,  and  Lachm. ;  Nyctotherus,  Leidy ;  Metopus,  Clap,  and 
Lachm. ;  Plagiotoma,  Duj. 

Order  IV.  Holotricha. 

Family  1.  Cinetochilina,  St.  Genera:  Lembadion,  Perty; 
Pleuronema,  Duj. ;  Plagiopyla,  St. ;  Cyclidium,  E. ;  Trichoda, 
E. ;  Pleurochilidium,  St. ;  Cinetochilina,  Perty ;  Glaucoma,  E. ; 
Ophryoglena,  E. 

Family  2.  Paramcecin a,  St.  Genera:  Panophrys,  Duj.;  Leu- 
cophrys,  E. ;  Colpidium,  St. ;  Isotricha,  St. ;  Conchophthirus, 
St. ;  Ptychostomum,  St. ;  Colpoda,  E. ;  Paramsecium,  E. ;  Nas- 
6ula,  E.  (Acidophorus,  St. ;  Cyclogranma,  Perty ;  Losiphon,  E.) ; 
Cyrtostomum,  St. 

Family  3.  Enchelina,  St.  Genera :  Prorodon,  E. ;  Holophrya, 
E. ;  Actinobolus,  St. ;  Urotricha,  Clap,  and  Lachm. ;  Perispira, 
St. ;  Plagiopogon,  St. ;  Coleps,  E. ;  Enchelys,  E. ;  Enchelyodon, 
Clap,  and  Lach. ;  Lacrymaria,  E. ;  Phialina,  E. ;  Trachelocerea, 
E. ;  Trachelophyllum,  Clap,  and  Lachm. 

Family  4.  Trachelina,  St.  Genera :  Dileptus,  Duj. ;  Trache- 
lius,  E. ;  Loxodes,  E. ;  Loxophyllum,  Duj. ;  Amphileptus,  E. 

Family  5.  Opalinina,  St.  Genera :  Haptophrya  (Discophrya), 
St. ;  Anoplophrya,  St. ;  Hoplitophrya,  St. ;  Opalina,  Purk.  and 
Val. 

(Balbiani,  Comptes  Rendus,  xlvi.,  p.  628 ;  Carter,  An.  and  Mag. 
of  Nat.  Hist,  2nd  series,  vol.  xviii.,  p.  115,  221 — vol.  xix.,  p. 
259 — vol.  xx.,  p.  34 ; — 3rd  series,  vol.  viii.,  p.  281 ;  Lieberkuhn, 
Mutter's  Archiv  for  1856;  Greene,  Manual  of  the  Protozoa; 
Bronn,  Die  Klassen  und  Ordnungen  der  Thier-reiclis,  Erster  Band ; 
Lachmann,  Mailer's  Archiv  for  1856,  p.  340;  Claparede  and 
Lachmann,  Memoire  snr  les  Infusoires  et  les  Rhizopodes;  Leuckart, 
Wicgmann's  Archiv,  xxvii.,  p.  81;  "VVrzesnowski,  A.  des  Sci.  Nat., 


4th  series,  xvi.,  p.  427 ;  Engelmaim,  An.  and  Mag.  of  Nat.  Hi  I., 
3rd  series,  vol.  x.,  p.  241 ;  Record  of  Zoological  Literature,  vol.  iv., 
I>.  868.) 

ITAJJIRIT15  is  a  rock  consisting  of  specular  iron,  the  mo  t 
crystalline  condition  of  h;emalif<:  or  native  ferric  oxide;  micace- 
ous iron,  a  llaky  condition  of  the  same  substance  ;  magnetic-, 
the  crystalline  form  of  native  ferroso-ferric  oxide  ;  and  quartz. 
As  accessory  ingredients,  or  those  which  do  not  form  an  essential 
constituent  of  itabiritc  in  its  typical  development,  are  talc, 
chlorite,  actinolite,  and  gold.  The  type  rock  forms  the  peak  of 
Itabira  in  Brazil.  The  name  is  also  applied  to  other  rock* 
which  resemble  more  or  less  closely  that  at  Itabira.  Thus  in 
South  Carolina  there  is  such  a  rock,  which  contains  less  quartz 
and  more  talc,  the  latter  mineral  being  the  matrix  in  which  the 
magnetite  crystals  are  embedded.  Its  accessory  ingredients 
differ  from  those  of  the  Brazilian  example,  as  it  contains  tD 
type,  hyaline  quartz,  staurolite,  &c.  Then,  again,  there  are 
numerous  intermediate  varieties  between  a  rock  in  which  the 
specular  iron  predominates,  and  a  sandstone  which  contains 
specular  iron,  magnetite,  and  micaceous  iron.  In  order  to 
understand  the  true  relations  of  itabirite  to  other  rocks,  it  would 
be  requisite  to  investigate  the  phenomena  connected  with  the 
development  of  the  crystalline  form  of  oxide  of  iron  in,  or  as, 
rock  masses.  Oxide  of  iron  is  a  common  ingredient  in  both 
stratified  and  unstratified  collections  of  mineral  masses,  but  the 
nature  of  the  rock  seems  to  have  some  influence  in  determining 
the  kind  of  mineral  formed,  for  in  siliceous  rocks  the  iron  oxide 
mostly  occurs  as  a  crystalline  hsematite  or  ferric  oxide  ;  whereas 
when  the  silica  is  accompanied  by  bases  such  as  magnesia,  lime, 
&c,  the  ferric  oxide  is  quite  subordinate  to  magnetite,  the 
ferroso-ferric  oxide.  Under  certain  conditions,  of  which  little  or 
nothing  is  known,  the  iron-oxide  combines  with  the  silica,  and 
thus  gives  rise  to  a  multitude  of  lithological  varieties  character- 
ized by  silicates.  The  rock  called  Topanhoacanga  differs  but 
little  from  itabirite.  It  is  formed  of  specular  iron,  micaceous  iron, 
and  magnetic  iron,  cemented  by  some  ferruginous  compound;  and 
contains  fragments  of  quartz,  itacolumite,  clay  slate,  gold,  &c. 
It  occurs  as  a  crust  on  the  surface  of  the  ground  in  various  parts 
of  Brazil.  It  is  apparently  a  modern  formation,  arising  from 
the  detrition  and  reaggregation  of  the  rocks  of  Brazil,  itabirite 
contributing  most  largely  to  its  composition.  The  itabirite  of 
Brazil  and  South  Carolina  appears  to  form  a  portion  of  the 
Silurian  series  of  strata. 

(Cotta,  Rocks  Classified  and  Described,  1866;  Lieber,  First 
Annual  Report  on  the  Geological  Survey  of  South  Carolina,  1856  ; 
Delesse,  Etudes  sur  les  Metamorphisme  des  Roches,  1861.) 

ITACOLUMITE  is  a  kind  of  sandstone,  which  Cotta  defintg 
as  being  "  a  fine-grained  and  at  the  same  time  schistose  compound 
of  quartz  with  some  mica,  talc,  or  chlorite.  In  thin  plates  it  is 
sometimes  flexible."  This  rock  is  largely  developed  in  Brazil 
where  it  forms  the  material  of  strata  hundreds  of  feet  thick,  and 
hundreds  of  miles  across  in  superficial  extent.  It  is  named  after 
the  mountain  Itacolumi,  near  Villa  Rica,  which  is  almost  en- 
tirely formed  of  it,  its  height  being  5400  feet.  In  Georgia  it  is 
300  feet  thick,  but  is  there  varied  by  intercalated  bands  from 
one  to  three  feet  thick  which  abound  in  lumps  and  crystals  of 
lazulite.  It  contains  sufficient  gold  to  induce  persons  to  work 
it.  In  North  and  South  Carolina  it  contains  beds  of  talc  schists, 
and  richly  ferruginous  ingredients,  constituting  ferruginous  mica 
schist,  itabirite,  catawbirite,  &c.  In  Brazil,  as  well  as  in  the 
United  States,  it  occupies  the  same  position  in  a  similar 
sequence  of  beds.  Thus  in  both  it  is  overlain  by  a  limestone, 
the  lower  beds  of  which  contain  intercalated  talcose  schists.  In 
its  stratigraphical  relations  and  structural  properties  it  has  con- 
siderable resemblance  to  the  Potsdam  sandstone,  more  especially 
in  its  westernmost  extension,  where  it  becomes  conglomerated, 
laminated,  and  presents  other  signs  of  being  a  shallow  water 
deposit.  The  most  remarkable  feature  about  itacolumite  is  its 
flexibility,  but  this  property  is  not  regarded  as  a  characteristic 
peculiarity,  since  of  two  specimens  from  the  same  bed  the  one 
may  be  flexible  and  the  other  rigid,  although  otherwise  there  is 
to  the  unassisted  eye  no  difference  which  would  warrant  their 
being  described  as  two  kinds  of  rock.  Generally  the  flexible 
portions  are  much  finer  in  grain,  and  the  talc  is  less  abundant. 
There  is  every  transition  from  the  most  rigid  to  the  most 
flexible  portions,  and  the  latter  occupy  a  far  more  limited  area 
than  the  former.  It  also  has  a  resemblance  to  the  Chilhowee 
sandstone  of  Tennessee,  which  is  believed  to  represent  the  Pots- 
dam sandstone  in  that  area.  As  the  Potsdam  sandstone  gradu- 
ally passes  from  the  fine  grained  condition  in  Iowa  to  the  coarse 
grained  conglomeratic  state  in  the  far  west  towards  the  Rocky 
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Mountains,  so  the  beds  of  itacolumile  present  the  same  transi- 
tion, at  least  in  some  areas.  Thus,  in  youth  Carolina,  it  is  fine- 
grained and  flexible  in  Spartanburgh  county,  coarse-grained  and 
rigid  in  York  county  farther  west,  and  conglomeratic  still  far- 
ther west,  or  in  Union  county.  In  this  last  locality  it  is  a  con- 
glomerate with  a  micaceous  arenaceous  cement,  in  which  the 
mica  is  so  abundant  that  the  pebbles  are  generally  hidden  by  it 
on  a  fresh  fractured  surface.  The  pebbles  consist  chiefly  of 
hyaline,  but  sometimes  of  saccharoidal,  quartz,  and  have  their 
long  diameter  parallel  with  the  bedding  of  the  strata. 

The  term  itacolumite  is  usually  restricted  to  the  fine-grained 
portions  of  the  quartzose  deposits  here  noticed,  but  we  have 
referred  to  its  passage  into  conglomerates  in  order  to  indicate 
that  the  itacolumite  itself  is  evidently  a  detrital  deposit.  It 
would  seem  to  have  been  originally  an  accumulation  of  sand, 
which  has  since  undergone  alteration  partly  by  pressure,  and 
partly  by  infiltrating  solutions. 

The  flexibility  of  itacolumite  is  notconfined  to  thin  plates,  but 
is  well  displayed  in  large  slabs,  as  is  exemplilied  by  a  specimen 
in  the  British  Museum.  This  property  is  usually  attributed  to 
the  flexibility  of  the  mica  flakes  which  unite  the  grains  of  quartz, 
but  that  this  explanation  is  not  the  true  one  has  been  demon- 
strated by  Professor  Wetherill.  He  procured  a  cylinder  seven 
and  three  quarter  inches  long  by  half  an  inch  in  width.  'When 
squeezed  or  pulled  with  a  moderate  degree  of  force  its  length  was 
altered  by  about  the^th  part,  or  what  would  amount  to  an  inch 
in  a  slab  between  3:5  and  34  feet  long.  If  one  end  was  fixed  the 
other  could  be  made  to  describe  a  circle  nearly  two  inches  in 
diameter ;  and  it  could  be  twisted  to  the  extent  of  10°  of  tor- 
sion. When  supported  by  its  two  ends  it  becomes  flexed  into  a 
curve  intermediate  between  a  true  catenary  and  an  ellipse.  On 
examining  prepared  thin  sections  with  a  microscope  they  look 
like  loose  layers  of  sand,  the  grains  of  which  are  aggregated 
together  into  little  clumps.  Each  group  comprises  from  twenty 
to  fifty  sharp  fragments  of  quartz  feebly  cemented  together;  and 
the  groups  are  connected  together  by  a  series  of  cavities  and 
projections,  which  Professor  Wetherill  compares  to  ball  and 
socket  joints  with  rough  articular  surfaces.  Each  joint  permits 
a  slight  movement,  but  greater  in  one  direction  than  another. 
The  flexibility  is  increased  in  proportion  as  one  dimension  is 
less  than  the  two  others  ;  so  that  it  would  be  quite  as  marked  in 
large  sheets  as  in  small  plates.  The  flakes  of  mica  were  very 
few  in  number,  and  took  no  part  whatever  in  determining  the 
motion.  The  cement  which  unites  the  grains  is  not  removed 
by  boiling  in  hydrochloric  acid,  is  partially  disintegrated  by  a 
hot  alkaline  solution,  and  is  almost  immediately  dissolved  by  a 
solution  of  hydrofluoric  acid.  These  facts  imply  that  it  consists  not 
of  oxide  of  iron,  but  of  some  siliceous  substance,  probably  bydrated 
silica.  Heating  the  rock  and  then  plunging  it  into  water  does 
not  render  it  friable,  nor  does  exposure  to  a  red  heat  diminish 
its  flexibility.  The  siliceous  grains  have  about  the  same  hard- 
ness as  agate,  but  occasionally  they  are  associated  with  something 
much  harder,  possibly  small  diamonds.  The  rock  is  eminently 
porous,  water  passing,  and  gases  diffusing,  through  it  with  great 
facility. 

If  itacolumite  is  interesting  on  account  of  its  flexibility,  it  is 
more  so  on  account  of  its  relations  with  the  diamond.  Speci- 
mens of  this  gem  have  been  found  in  it  in  Brazil,  South  Caro- 
lina, and  other  localities  ;  and  the  question  arises  whether  they 
were  formed  in  the  rock  or  not.  Professor  WetherilTs  descrip- 
tion of  the  siliceous  fragments  as  sharp,  would  seem  to  indicate 
that  they  had  been  subject  to  no  attrition,  but  it  seems  pro- 
bable that  the  grains  may  have  acquired  this  form  by  crystalli- 
zation subsequent  to  deposition,  in  the  same  way  as  the  Potsdam 
sandstone  and  other  ancient  arenaceous  beds  consist  of  grains 


with  crystalline  facets,  although  in  their  case  there  is  abundance 
of  evidence  to  show  their  detrital  origin.  Jukes  also  notices  that 
the  mica  in  itacolumite  occurs  as  worn  spangles,  so  that  these 
may  have  been  derived  from  some  other  rock,  although  it  is 
possible  the  worn  appearance  may  be  due  to  the  action  of 
natural  solvents  acting  upon  the  mica  in  place.  The  presence 
of  gold  associated  with  magnetite  and  micaceous  iron  is  also 
consistent  with  this  view  ;  indeed  itacolumite  and  the  associated 
richly  hoematitic  beds  strike  one  as  all  having  been  derived  from 
the  same  rock  mass,  the  materials  of  which  have  been  re-sorted. 
If  so,  it  may  well  be  suggested  that  the  diamonds  have  also  been 
detached  and  transported  from  their  original  gangue,  and  that  the 
itacolumite  is  not  the  rock  in  which  diamonds  originate.  The 
main  argument  in  favour  of  the  opposite  view  is  that  the  dia- 
mond is  always  associated  with  itacolumite,  or  with  a  conglome- 
rate which  contains  fragments  of  a  rock  having  the  nature  of 
itacolumite.  To  this  we  may  add,  what  is  scarcely  an  argument, 
that  this  rock  answers  the  conditions  which  we  should  expect 
would  facilitate  the  formation  of  diamonds.  These  conditions 
are  a  high  degree  of  porosity,  subjection  at  one  time  to  an 
immense  superincumbent  weight,  and  the  passage  through  the 
rock  of  some  fluid  which  would  carry  off  all  the  hydrogen, 
oxygen,  and  nitrogen  of  the  hydro-carbonaceous  materials,  leav- 
ing all  or  a  portion  of  the  carbon  behind  in  a  crystalline  state. 
These  conditions  conform  with  De  Chancourtois'  suggestions, 
[Diamond,  E.  C.  S.  col.  370],  but  differ  therefrom  in  one  point, 
which  we  consider  essential,  viz.,  the  presence  of  great  pressure. 
Professor  Wetherill  thinks  the  physical  conditions  which  have 
led  to  the  peculiar  jointed  character  of  itacolumite  may  have  a 
bearing  upon  the  crystallization  of  the  diamond,  and  thus  specu- 
lates in  connection  with  tliis  subject : — "  It  is  difficult  to  see 
why  the  siliceous  fragments  cohere  to  form  definite  groups  or 
congeries.  If  we  suppose  that  planes  having  a  certain  relation 
to  the  crystalline  axes  cohere  by  long-continued  contact  more 
readily  than  planes  having  a  different  relation,  why  does  this 
partial  cohesion  occur  with  such  surprising  regularity  ?  why 
also  is  it  not  perceived  in  other  sandstones  1  It  would  appear 
that  the  sand  which  formed  the  rock  contained  something  dif- 
fused in  a  regular  manner  (and  which  was  subsequently  re- 
moved) which  prevented  the  uniform  contact  of  the  siliceous 
grains.  It  is  possible  to  conceive  that  petroleum  might  have 
that  effect  when  added  to  sand  of  a  certain  degree  of  moistness, 
forming  a  kind  of  emulsion,  and  that  the  petroleum  was  after- 
wards slowly  removed  by  a  process  which  permitted  a  crystalli- 
zation of  a  portion  of  its  carbon.  When  water  was  dropped 
upon  dry  sand,  the  mixture  when  stirred  formed  lumps  of 
uniform  size  ;  if,  before  stirring,  a  little  petroleum  wras  added, 
the  lumps  appeared  to  form  more  readily.  The  lumps  are  left 
out  of  aqueous  contact  by  the  coating  of  petroleum  around  each 
one,  while  the  siliceous  particles  forming  the  lumps  have  water 
between  their  component  grains.  Cohesion  could  take  place 
between  the  particles,  but  not  between  the  lumps.  Under  the 
microscope  the  sand  thus  treated  has  a  striking  resemblance  to 
itacolumite."  The  siliceous  cement  round  the  grains  of  itacolumite 
indicates  the  probable  former  presence  of  a  solution  of  silica,  which 
would  take  the  place  of  the  water  in  the  foregoing  experiment. 
The  indentation  of  one  collection  of  granules  by  another  is  appa- 
rently the  result  of  pressure.  Professor  Wetherill  noticed  some 
minute  black  specks  in  his  specimens,  and  asks  if  they  are  black 
diamonds,  and  if  the  deep  scratching  of  his  agate  mortar  was  due 
to  them.    If  so,  these  would  represent  the  crystallized  carbon. 

(Cotta,  Rocks  Classified  and  Described ;  Lieber,  Annual  Reports 
on  the  Geological  Survey  of  South  Carolina,  1856 — 1860  ;  Wethe- 
rill, American  Journal  of  Science  and  Arts,  Second  Series,  voL 
iliv.  pp.  61—68.) 
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JACARE.   [CrocodiliDjE,  E.  C.  S.  cols.  322,  323.] 

JANTHINA  [E.  C.  vol.  iii.  cols.  298—301].  The  little  group 
of  oceanic  mollusca  to  which  this  and  the  allied  genus  Recluzia 
belong,  h  regarded  by  some  naturalists,  and  amongst  them  Mr. 
Gwyn  Jeffreys,  as  a  distinct  family  to  which  the  term  Janlhi- 
nida;  or  Ianthinidce  is  applied.  This  authority  places  this  family 
after  the  Pyramidellidce  and  before  the  SUUjmda,  and  remarks 
that  its  allinity  is  with  Gasteropoda,  and  not  with  lleteropoda. 

The  generic  diagnosis  in  col.  299  requires  modification.  The 
pedicle  at  the  base  of  the  tentacle  is  not  oculated  ;  indeed, 
several  good  observers  who  have  examined  the  living  animal 
say  that  there  are  no  eyes  in  the  species  examined  by  them. 
Benson  and  Jeffreys  concur  in  this  view.  It  is  possible  that  the 
embryos  have  eyes,  since  Philippi  expressly  states  there  are  two, 
which  are  large  and  black.  The  foot  is  oval  in  specimens  which 
have  been  preserved  in  spirits,  and  which  are  consequently 
drawn  up.  In  the  living  animal  its  shape  is  a  long  ellipse, 
being  broader  in  front  and  tapering  towards  the  opposite  ex- 
tremity. The  natatory  appendages  alluded  to  are  the  lobes  of 
the  mantle,  but  it  is  very  doubtful  if  they  are  used  as  organs  of 
natation,  for  Benson,  Jeffreys,  Lacaze-Duthiers,  Adams,  all  agree 
that  the  specimens  seen  by  them  never  employed  these  parts  for 
such  a  purpose  under  circumstances  when  they  were  most  likely 
to  require  them.  ForskaJ,  however,  has  mentioned  that  the 
embryos  have  transverse  lobes  furnished  with  cilia,  by  whose 
vibration  the  animal  is  rowed  from  place  to  place,  so  that  it 
seems  that  the  expansion  of  the  mantle  is  a  rudiment  of  an 
organ  which  serves  as  the  principal  locomotive  organ  in  the 
young,  but  affords  little  or  no  aid  towards  performing  such 
functions  in  the  adult.  The  vesicular  appendage,  or  float,  is 
not  a  modification  of  the  operculum. 

The  geographical  distribution  of  the  genus  has  not  been  ade- 
quately worked  out.  The  species  appear  to  occur  in  all  the  seas  of 
the  tropical  and  temperate  zones,  but  as  yet  they  have  not  been 
detected  in  high  latitudes.  Most  of  them  are  sporadically  distri- 
buted within  their  area  of  distribution ;  generally  the  individuals 
are  scattered  here  and  there,  but  with  tolerable  uniformity,  over 
a  few  degrees  of  latitude  and  longitude,  while  none  are  to  be 
seen  in  the  intervals  between  the  different  isolated  areas  occupied 
by  the  same  species.  It  is  also  noticeable  that  the  individuals 
occupying  these  separated  areas  are  frequently  distinct  varieties. 
Such  are  the  conclusions  we  draw  from  the  observations  of  Mr. 
Benson,  which,  however,  were  confined  to  a  single  rapid  voyage, 
and  it  remains  to  be  seen  what  support  future  observations  will 
afford  to  them.  J.  exigua  is,  perhaps,  the  most  widely  distri- 
buted. It  is  found  in  the  Atlantic,  north  of  the  Madeira  Islands; 
in  the  South  Atlantic,  opposite  Brazil,  near  the  island  of  Tristan 
d'Acunha  ;  also  near  those  of  St.  Paul  and  Amsterdam,  and 
again  in  the  Bay  of  Bengal.  It  may  arise  from  the  accidents  of 
the  method  of  observation,  but  it  seems  that  the  captures  are 
made,  not  precisely  in  mid-ocean,  but  in  localities  within  a  few 
hundred  miles  of  some  group  of  islands.  It  is  observable  that 
the  specimens  obtained  in  the  north  are  usually  smaller  than, 
and  sometimes  differently  tinted  from,  those  captured  in  the 
south.  Thus,  near  Madeira  and  off  Bengal  exigua  is  small, 
but  is  large  near  Tristan  d'Acunha,  and  near  the  isles  of  St. 
Paul  and  Amsterdam.  Benson  captured  specimens  answering 
to  Lamarck's  /.  fragilis  in  3°  N.  lat,  and  24°  W.  long.,  but  the 
species  was  not  again  seen  until  the  neighbourhood  of  the 
Andaman  Islands  was  reached,  or  about  10°  N.  lat.,  and  95°  E. 
long.  Again  /.  umbilicata  occurred  in  1°  and  in  14°  N.  lat.  in 
the  Indian  Ocean,  but  nowhere  in  the  intermediate  space. 
J.  pallida  was  met  with  frequently  in  a  tract  extending  from 
30°  S.  lat.  and  18°  W.  Ion",  to  33°  S.  lat.  and  10°  W.  long.  Just 
at  the  southern  limits  of  this  area  several  large  individuals  were 
observed,  but  on  the  following  day  not  one  could  be  seen,  nor 
was  anything  more  seen  of  the  species  until  the  vicinity  of  St. 
Paul  and  Amsterdam  islands,  or  about  39°  S.  lat,  and  79°  E. 
long. ;  but  all  the  individuals  seen  here  belonged  to  a  pale  and 
•runted  variety.  J.  carruleata  and  some  of  its  varieties  flourish 
between  33°— 30°  S.  lat.,  and  81°— 83°  E.  long.,  where  it  is 
associated  with  Lepas  fuscicularis,  a  small  swimming-crab,  and 
Velellce.    Curiously  enough,  all  these  species,  belonging  to  dif- 
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ferent  classes,  are  all  tinged  of  a  blue  colour,  as  though  there 
were  something  in  the  locality  which  caused  most  of  the  floating 
organisms  frequenting  it  to  acquire  that  tint ;  while  the  Janthina 
is  bluer  than  almost  any  of  its  allies.  It  is  suggested  in  E.  C. 
that  the  blue  tint  of  Janthina  is  derived  from  the  blue  Velellce, 
on  which  it  principally  feeds  ;  but  this  will  not  account  for  the 
other  species  being  so  coloured.  The  crabs  make  the  Velell/e 
into  temporary  rafts  ;  but  they  do  not  feed  on  these  jelly  fishes, 
nor  do  the  individuals  of  Lepas  fascicularis.  Are  the  groups  of 
JantMnce  really  isolated,  as  they  seem  to  be,  or  do  stray  indi- 
viduals wander  in  all  the  intermediate  seas  ?  The  apparent  fact 
that  each  area  is  occupied  by  a  distinct  variety  seems  to  indicate 
that  the  groups  are  isolated  now  ;  that  at  one  time  the  species 
frequented  a  single  area,  and  that  since  then  some  cause  has 
brought  about  its  dispersion,  disruption,  and,  probably  as  a  con- 
sequence, its  divergence  into  varieties.  It  is  doubtful  if  any 
species  are  really  British  ;  that  is,  if  any  habitually  Frequent  the 
seas  off  our  own  islands.  Shells  of  J.  communis,  J.  globosa, 
J.  pallida,  and  J.  exigua,  are  found  on  the  shores,  but  not  one  ot 
them  has  contained  the  animal.  Shells,  with  the  animal  of 
/.  rotundata,  are  occasionally  taken,  but  the  animal  has  been 
either  dead  or  dying,  and  these  only  occur  on  our  western 
coasts  ;  so  that  it  would  seem  that  the  individuals  are  castaways 
brought  here  from  their  true  home  by  the  influence  of  the  Gulf 
Stream.  No  specimen  of  /.  fragilis,  Lamarck,  has  reached 
England  ;  the  true  habitat  of  this  species  is  in  the  tropics. 

Much  has  been  said  about  the  float  of  Janthina,  more  especially 
as  to  its  mode  of  formation,  and  its  connection  with  the  animal. 
Dr.  Coates's  account,  as  given  in  E.  C,  is  so  strictly  accurate, 
and  has  been  so  fully  confirmed  by  Benson,  Adams,  and  Lacaze- 
Duthiers,  that  scarcely  anything  further  need  be  said,  did  we 
not  wish  to  urge  that  the  float  is  essential  to  the  life  of  the 
creature.  When  a  Janthina,  deprived  of  its  float,  is  placed  in  an 
aquarium,  it  immediately  sinks,  and  lies  at  the  bottom  of  the 
vessel  struggbng  and  moving  about,  but  unable  or  unwilling  to 
swim.  If  some  of  the  individuals  are  very  active,  they  will  creep 
up  the  sides  of  the  vessel,  but,  from  inability  to  retain  them- 
selves at  the  surface,  either  by  constructing  a  float,  or  by  the 
action  of  the  foot,  as  in  Limneaz,  they  again  sink  to  the  bottom. 
If  the  vesicles  of  the  float  belonging  to  an  individual  possessing 
that  organ  be  snipped  with  a  pair  of  scissors  so  as  to  liberate  the 
air,  the  animal  sinks  in  the  water  in  proportion  to  the  extent  of 
destruction,  and  when  this  has  been  carried  to  a  certain  point 
the  animal  is  so  far  below  the  surface  that  it  cannot  extrude  its 
foot  into  the  air.  If  left  in  this  state  it  cannot  supply  the 
damage  done  to  the  float,  and  soon  dies.  If  the  destruction  is 
carried  to  the  extent  of  quite,  or  nearly,  annihilating  the  float, 
the  animal  sinks  completely,  and  does  not  survive  many  days. 
All  this  seems  very  intelligible,  when  it  is  considered  that  the 
air  of  the  float  is  not  secreted  from  or  generated  in  the  body  of 
the  animal,  but  that  it  is  derived  from  the  atmosphere,  and 
enveloped  in  mucus.  Access  to  the  air  is  essential  to  the  forma- 
tion of  the  float.  The  specific  gravity  of  the  animal  -with  its 
shell  is  greater  than  that  of  sea-water ;  so  that,  as  it  has  no 
other  special  means  of  flotation,  it  is  unable  to  add  to  or  recon- 
struct a  float  whenever  its  buoyancy  is  insufficient  to  allow  of  its 
reaching  the  ah.  Tlris  is  partially  proved  by  experiment,  for  if 
an  individual  without  its  float  is  sustained  artificially  partly 
below  and  partly  above  the  surface  of  the  water  the  whole 
process  of  making  the  float  goes  on  before  the  observer's  eve 
from  beginning  to  end.  The  globules  are  formed  and  added  to 
the  float  one  by  one,  and  the  fresh  ones  are  always  attached  to 
the  anterior  ends  of  the  last  which  have  been  added.  The  opera- 
tion can  be  at  once  brought  to  a  stop  as  long  as  only  a  few 
globules  have  been  collected,  by  removing  the  support,  and 
letting  the  animal  sink.  After  each  globule  has  been  fixed,  the 
foot  is  invariably  withdrawn  into  the  water  to  be  again  pro- 
jected into  the  air  in  a  spoon-shaped  form  ;  this  operation  is 
evidently  essential,  but  why  we  cannot  say.  As  the  float  is 
simply  agglutinated  to  the  hind  portion  of  the  foot,  the  connec- 
tion is  readily  broken  ;  but  the  animal  has  no  means  of  adding 
air  to  or  withdrawing  it  from  the  globules,  and  whatever  injuries 
are  sustained  are  compensated  by  additions  to  the  anterior  end 
of  the  float.    If  the  apex  is  lost  it  cannot  be  directly  replaced, 
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since  the  globule-forming  part  of  the  foot  is  not  sufficiently  long 
to  reach  it. 

It  is  not  known  how  the  young  contrive  to  commence  the 
float.  It  is  supposed  that  they  climb  on  the  float  of  the  parent 
and  derive  support  from  it  while  beginning  their  own.  This  is 
only  a  supposition,  and  will  apply  as  such  only  to  the  viviparous 
species.  The  young  of  the  oviparous  species  are  probably  loco- 
motive, and  dwell  habitually  below  the  surface  of  the  water,  like 
the  young  of  most  gasteropods.    When  they  discard  their  loco- 


motive habits  they  probably  cling  to  some  object  which  will 
support  them  and  thus  aid  them  to  reach  the  air  while  construct- 
ing their  float.  Benson  confirms  Goates's  observation  that  each 
species  has  a  distinctive  float. 

(Benson,  An.  and  Mac),  of  Nat.  Hist,  3rd  Series,  vol.  vi.,  p. 
405 ;  Adams,  An.  and  Mag.  of  Nat.  Hist,  3rd  Series,  vol.  x., 
p.  417 ;  Lacaze-Duthiers,  A.  des  Sci.  Nat  5th  Series,  vol.  iv.,  p. 
329;  Jeffreys,  British  Conchology,  vol.  iv.,  p.  174.) 
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KAMES.  A  name  frequently  applied  to  ridges  of  gravel  and 
sand,  remarkable  for  the  positions  in  which  they  occur,  the 
embankment-like  appearance  which  they  present,  and  the  pro- 
longed discussions  which  have  taken  place  as  to  their  origin  and 
mode  of  formation.  It  is  possible  that  these  ridges  have  different 
origins,  but  it  is  generally  believed  that  what  are  termed  kames 
in  Scotland  are  identical  with  the  Ssar  of  Sweden,  and  the 
eskers  of  Ireland.  Similar  ridges  occur  in  North  America  where 
they  are  called  drift-mounds,  gravel  ridges,  &c. 

There  is  one  example  near  Toronto,  in  Western  Canada, 
which  appears  to  throw  some  light  as  to  the  probable  way  in 
which  some  of  the  kames  of  Great  Britain  have  been  formed. 
Toronto  stands  on  the  north  shore  of  Lake  Ontario,  the  long 
diameter  of  which  lake  runs  east  and  west.  To  the  north  of 
Toronto  is  a  flat  plain  which  extends  inland  for  several  miles, 
where  it  is  bounded  by  a  cliff  of  boulder-containing  clay,  known 
as  the  Davenport  Ridge.  This  cliff  stretches  for  some  miles  to 
the  east,  and  then  suddenly  bends  north,  and  runs  in  an  irregular 
line  so  as  to  form  a  deep  bay.  On  the  opposite  or  western  side 
of  the  bay  the  cliff  continues  parallel  to  the  shores  of  the  lake. 
At  the  eastern  angle  of  the  bay,  and  projecting  westwardly  from 
it  in  a  line  with  the  cliff  is  a  ridge  of  gravel  and  sand  two  milea 
and  a  half  in  length,  about  one-eighth  of  a  mile  wide,  from 
fifteen  to  twenty  feet  high,  and  with  gently  rounded  summit  and 
sides.  It  stretches  more  than  half  way  across  the  mouth  of  the 
bay  just  described.  The  gravel  is  formed  of  the  same  materials 
as  the  rocky  fragments  in  the  clay  composing  the  Davenport 
cliff;  only  in  the  cliff  they  are  angular,  while  in  the  gravel  ridge 
they  are  rounded.  The  rounded  stones  vary  in  size  from  coarse 
sands  to  pebbles  two  inches  in  diameter,  and  have  evidently 
been  produced  from  the  angular  stones  in  the  cliff.  The  smaller 
particles  were  rolled  along  by  currents  to  form  the  gravel  ridge, 
the  clay  was  washed  into  deeper  w  ater  to  form  the  plain  near 
Toronto,  while  the  large  boulders  remained  behind,  and  now 
strew  the  ground  at  the  foot  of  the  terrace.  In  the  gravel  ridge 
there  have  also  been  found  rounded  nodules  of  clay,  similar  in 
character  to  that  forming  the  cliff,  and  which  appear  to  have 
been  rounded  when  hardened  by  frost.  The  gravel  is  not 
deposited  in  horizontal  layers,  but  the  general  dip  is  northerly 
or  away  from  the  lake  towards  the  high  land.  All  these  pheno- 
mena indicate  that  this  ridge  was  formed  by  the  action  of 
currents  beating  against  the  boulder-bearing  clay  cliff,  which 
travelled  westward,  and  deposited  their  load  at  the  entrance  of 
the  bay.  The  northerly  dip  of  the  stratification  in  the  ridge  is 
due  to  the  action  of  the  ground-swell,  piling  up  the  stones,  and 
forcing  them  over  the  beach  into  the  stiller  water  on  its  north 
side.  This  took  place  when  the  waters  of  Lake  Ontario  were 
170  feet  above  their  present  level.  As  a  confirmation  that  the 
gravel  ridge  has  been  or  may  have  been  formed  in  the  way- 
indicated,  a  similar  ridge  is  in  process  of  formation  at  the 
present  time  in  front  of  the  harbour  of  Toronto.  The  gravel 
ridge,  bay,  and  cliff  on  the  higher  ground,  is  in  every  essential 
respect  paralleled  by  a  gravel  ridge,  harbour,  and  cliff  at  the 
lower  level.  And,  as  shore  currents  are  known  to  be  the  efficient 
agent  in  the  one  case,  there  is  great  probability  they  were 
engaged  in  the  other. 

Geikie  describes  the  kames  of  Scotland  as  ridges  of  gravel 
running  in  a  more  or  less  sinuous  line,  having  a  length  varying 
from  a  few  yards  to  several  miles,  ranging  from  20  to  60  feet  in 
height,  and  rising  abruptly  from  the  ground.  "  Such  a  ridge," 
he  says,  "  is  often  seen  alone  with  no  other  mounds  or  ridges  of 
detritus  near  it,  keeping  its  course  across  a  heathy  flat,  like  an 
artificial  dam  or  rampart,  and  conspicuous,  not  only  by  its  form 
and  size,  but  by  the  greenness  of  its  slopes  contrasting  with  the 
brown  of  the  surrounding  moor.  I  have  never  been  able  to  trace 


any  definite  and  persistent  relation  of  these  ridges  to  the  form  of 
the  ground  on  wnich  they  occur.  Sometimes,  as  on  the  north 
flank  of  Tinto,  the  ridge  begins  on  a  hill  slope  and  extends  away 
into  the  plain.  Sometimes  it  runs  parallel  to  the  hill  side,  as 
below  the  west  front  of  the  beautiful  cove  of  Quothquhan,  near 
Thankerton.  Again  it  may  be  seen  rising  up  in  a  flat  moor 
apart  from  any  rising  ground,  as  is  admirably  shown  on  the 
Garnwath  moors,  and  on  those  to  the  south  of  Dirrington  Law 
in  Berwickshire.  I  have  frequently  observed,  however,  that 
these  ridges  ran  across  valleys  and  have  been  cut  through  by  the 
streams.  Examples  may  be  seen  in  the  Clyde  valley  at  Thank- 
erton, and  at  the  junction  of  the  Douglas  Water,  in  the  course  of 
the  Mouse  Water  (a  tributary  of  the  Clyde)  near  Ravenstruther, 
in  the  grounds  of  Dunse  Castle,  on  the  moors  between  Dunse 
and  Westruther,  and  in  many  other  localities.  Yet  other 
instances  might  be  cited  where  the  kames  run  along  the  line  of 
the  valley,  especially  if  it  be  a  flat  and  tolerably  wide  one. 
This  may  be  verified  in  the  course  of  the  Medwin  above  Ogs- 
castle,  and  on  a  much  greater  scale  in  the  wide  valley  traversed 
by  the  Caledonian  railway,  between  Auchengray  and  Carstairs. 
The  Scotch  kames  are  almost  entirely  composed  of  gravel 
and  sand,  generally  stratified,  and  frequently  false-bedded."  The 
geologist,  whose  observations  we  have  just  quoted,  recognizes  two 
classes  of  kames  in  Scotland,  viz.  (1)  those  which  consist  wholly 
or  nearly  so,  of  coarse  shingle,  and  (2)  those  that  are  made  up  of 
fine  sand  and  gravel.  The  kames  of  the  first  group  are  sharper 
and  higher  in  outline  than  those  of  the  second ;  their  stratifica- 
tion is  obscure  or  barely  perceptible ;  the  stones  which  form  it 
are  usually  large,  with  their  surfaces  more  or  less  striated,  but 
less  distinctly  so  than  in  the  boulders  of  the  boulder  clay.  The 
kames  of  the  second  group  are  well  stratified  with  dome-shaped 
outlines.  Frequently  layers  or  nests  of  clay  highly  laminated 
occur  amidst  the  sand  and  gravel. 

There  is  much  similarity  between  these  gravel  ridges,  and 
those  which  are  forming  at  the  present  day  m  wide  estuaries ; 
but  the  great  frequency  of  kames  in  countries  which  have  for- 
merly been  the  seats  of  glaciers  seems  to  indicate  some  connec- 
tion between  them  and  the  glaciation  of  these  countries.  It  is 
believed  by  many  that  glaciers  have  been  directly  instrumental, 
but  there  does  not  appear  to  be  any  good  grounds  for  this  belief. 
Most  of  the  kames  of  Scotland  and  Ireland  seem  to  have  been 
formed  duriug  the  same  geological  period,  viz.,  during  the  up- 
heaval of  the  country  prior  to  the  formation  of  the  peat  bogs, 
but  this  is  probably  an  accident  of  position ;  the  older  ones  have 
been  destroyed,  and  the  recent  ones  are  now  submerged,  and  not 
recognized  as  kames.  Chesil  bank  on  the  coast  of  Dorsetshire 
appears  to  be  similar  to  what  are  termed  kames. 

KEUPER  [E.  C.  vol.  in.  col.  315],  the  upper  portion  of  the 
triassic  group  of  strata  as  developed  in  Western  Europe.  There 
is  little  doubt  that  the  Red  Sandstones  alluded  to  in  the  original 
articles  as  occurring  m  Warwickshire  and  the  neighbouring 
counties,  correspond  to  the  Keuper  of  Germany.  The  beds  are 
generally  scant  of  fossils,  but  those  that  have  been  met  with 
mostly  belong  to  terrestrial  and  fluviatile  species,  indicative  of  a 
rich  and  varied  fauna.  Marine  fossils  are  almost  absent,  but 
there  are  some  beds  in  Germany  containing  marine  remains 
which  are  believed  to  be  the  marine  equivalents  of  the  reptili- 
ferous  and  plant-bearing  Keuper  sandstones,  and  which  are 
remarkable  for  the  variety  and  abundance  of  the  species  which 
they  contain.  We  allude  to  the  Hallstadt  and  St.  Cassian  beds. 
But  the  principal  palseontological  feature  of  the  Keuper  is  the 
astonishing  variety  of  its  reptiles.  It  is  probable  that  the  bone 
breccia  of  Somersetshire  and  Wurtemburg  containing  the  ear- 
liest known  mammalian  remains,  viz.,  Microlestes  antiquus,  and 
a  few  other  species,  appertain  to  the  Keuper. 
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J^ABRADOR  ROCKS.    [Laurentian  Formation,  E.  C.  S.] 

LARYNX  [E.  C.  vol.  iii.  cols.  350—355].  The  larynx  is 
more  especially  the  organ  of  phonation,  and  together  with  the 
tongue  and  other  parts  of  the  mouth,  it  constitutes  the  apparatus 
by  which  articulation  is  effected.  As  a  detailed  account  has 
already  been  given  of  the  various  parts  of  which  the  larynx  con- 
sists, of  the  positions,  attachments,  and  functions  of  the  various 
muscles,  we  need  not  go  over  that  ground  again.  As  additional 
observations  we  may  notice  that  a  muscle  passing  from  the  thy- 
roid cartilage  to  the  sternum,  the  sterno-thyroidei,  has  an  an 
portant  share  in  aiding  phonation.  It  acts  by  depressing  the 
thyroid  cartilage,  and  so  imparting  that  increased  tension  of  the 
larynx  generally  as  will  facilitate  those  rapid  vibrations  of  the 
vocal  cords  which  result  in  the  production  of  the  highest  notes. 
The  position  of  the  epiglottis  is  normally  semi-erect,  but  in 
many  persons  it  assumes  a  more  depressed  or  horizontal  posi- 
tion so  as  to  diminish  the  area  through  which  the  air  passes 
through  the  laryngeal  orifice.  This  is  accompanied  by  incon- 
venience if  not  by  predisposition  to  certain  diseases.  A  person 
with  a  pendent  epiglottis,  other  things  being  equal,  will  have 
less  freedom  of  breathing  than  one  in  whom  that  cartilage  is 
semi-erect.  In  all  pulmonary  affections  individuals  with  pendent 
epiglottis  are  at  a  disadvantage  as  compared  with  those  in  which 
it  has  the  normal  position. 

But  there  are  other  variations  in  the  larynx  of  an  important 
kind,  namely,  those  which  occur  between  different  peoples.  This 
subject  has  not  received  systematic  investigation,  but  Sir  G. 
Duncan  Gibb  has  pointed  out  that  the  larynx  of  the  negro  pre- 
sents essential  points  of  difference  from  those  of  the  white  man, 
by  which  term  he  probably  means  Europeans.  Since  there  is  a 
difference  between  the  phonating  organs  of  the  two  above  men- 
tioned sections  of  humanity  it  may  be  expected  that  there  is 
considerable  diversity  in  those  of  humanity  in  general.  The 
shape  of  the  larynx  as  seen  from  above  varies  according  to  the 
activity  of  breathing  and  the  sound  which  is  being  produced. 
In  the  white  man  the  outline  as  defined  by  the  base  of  the  epi- 
glottis, the  cricoid  cartilage,  and  the  arytenoid  cartilages  is  semi- 
circular, and  the  hindmost  margin  is  broadly  rotund.  In  the 
black  man  the  shape  is  much  more  elliptic,  the  hinder  portion 
being  narrower  than  any  other  part.  At  the  back  part  of  this  out- 
line are  two  reniform  bodies  which  form  the  summit  of  the  ary- 
tenoid cartilages,  and  are  specially  termed  the  tubercles  of 
Santorini.  These  are  invariably  present  in  the  normal  larynges 
of  all  men.  Between  these  and  the  epiglottis  the  cuneiform 
bodies  or  cartilages  of  Wrisberg  are  situated  when  present. 
They  are  frequently  entirely  absent  in  the  white  man,  are 
present  in  a  rudimentary  condition  in  some,  but  are  very  rarely 
conspicuous.  In  the  black  man,  on  the  other  hand,  they  are 
seldom  if  ever  absent,  and  are,  in  the  great  majority  of  instances, 
well  developed.  Sir  G.  D.  Gibb  describes  them  as  small  adipose 
masses  of  the  size  of  peas,  and  urges  that  the  presence  or  absence 
of  these  cartilages  would  alone  suffice  to  distinguish  the  larynges 
of  the  two  groups  of  mankind.  In  the  central  portion  of  the 
laryngeal  area  there  are  the  vocal  cords  proper,  then,  external  to 
these,  and  on  a  somewhat  higher  level,  the  aperture  of  a  space 
which  separates  each  true  from  each  false  vocal  cord.  This  space 
is  the  ventricle  of  Morgagni.  In  the  white  man  the  vocal  cords 
have  their  broad  surfaces  horizontal,  whereas  in  the  black  man 
they  shelve  or  dip  outwards ;  the  angle  of  dip  varying  in  indi- 
viduals, but  always  well-marked.  The  ventricles  in  the  white 
man  have  their  floors  nearly  or  quite  on  a  level  with  the  vocal 
cords,  and  project  horizontally  or  slightly  upwards  in  an  out- 
ward direction.  Hence  when  the  larynx  is  looked  at  from  above, 
their  apertures  are  barely  visible,  appearing  only  as  a  narrow 
dark  line.  In  the  black  man  these  cavities  project  downwards 
at  a  high  angle,  so  that  the  large  proportion  of  them  is  situated 
below  the  level  of  the  vocal  cord.  Owing  to  the  oblique  disposi- 
tion of  both  the  cords  and  the  ventricles  a  view  from  above 
enables  one  to  look  right  into  the  cavities.  As  these  cavities  are 
bounded  by  the  thyro-arytenoid  muscles  these  muscles  must 
necessarily  be  differently  disposed  relatively  to  other  parts  of  the 
larynx  in  the  white  than  in  the  black  man. 

The  Santorinian  and  Wrisbergian  cartilages  occur  in  many  of 


the  vertebrate  orders.  In  the  Qurulrumana  they  are  usually 
present,  but  in  most  platyrhines  they  are  coalesced  into  one 
mass,  whereas  in  most  catarhines  they  are  distinct.  In  some 
of  the  loud-voiced  monkeys  the  laryngeal  ventricles  are  more 
highly  developed  and  more  numerous  than  in  man.  The  male 
gorilla  has  very  large  cavities,  and,  as  is  well  known,  his  voice 
resounds  for  immense  distances  through  its  native  forests;  the 
Mycetes  have  exceedingly  voluminous  cavities  diverging  from 
the  sides  of  the  larynx  and  pharynx,  and,  as  Owen  remarks, 
"travellers  in  the  forests  of  tropical  America  testify  to  the 
astounding  tones  emitted  by  these  far-heard  'howling'  mon- 
keys." In  the  cats,  horses,  bears,  and  other  families,  the  Santo- 
rinian and  Wrisbergian  cartilages  are  developed  in  various 
degrees,  and  in  many  the  laryngeal  sacs  or  ventricles  are  large. 
The  loud-roaring  lion,  the  resounding  ass,  the  neighing  horse, 
and  other  strong-voiced  creatures,  have  deep  ventricles  ;  whili 
the  feeble-voiced  sloths,  whales,  &c,  have  those  cavities  very 
shallow ;  while  the  mute  armadillos  have  no  ventricles  at  all. 

The  assiduous  use  of  the  laryngoscope  of  late  years  has  enabled 
observers  to  familiarise  themselves  with  the  variations  in  the 
structure  of  the  larynx,  and  with  the  changes  of  position  which 
its  various  visible  parts  undergo  during  the  production  of  sounds. 
These  researches  have  been  principally  carried  on  by  Czermak, 
Garcia,  and  Gibb.  As  a  sequel  to  the  observations  of  Midler  and 
Magendie  [E.  C.  vol.  iii.  col.  354],  we  give  Dr.  Carpenter's  sum- 
mary of  what  Czermak  has  ascertained.  "  The  appearances  which 
present  themselves  when  the  interior  of  the  larynx  is  examined 
during  life  are,  according  to  Professor  Czermak,  that  in  the  almost 
semilunar  space  bounded  by  the  posterior  wall  of  the  pharynx, 
and  the  base  of  the  tongue,  the  upper  curved  free  edge  of  the 
epiglottis  is  seen,  its  lateral  portions  just  touching  the  posterior 
pharyngeal  wall,  and  its  central  portion  arching  forwards,  so  as 
to  leave  an  interval  for  the  passage  of  air  in  the  median  line. 
Near  the  centre  of  the  cleft,  between  the  upper  border  of  the 
epiglottis  and  the  wall  of  the  pharynx,  a  transverse  band  or 
cushion  is  also  seen,  of  a  reddish  colour,  and  formed  by  the  edge 
of  the  fold  of  mucous  membrane  sustained  between  the  two 
separated  arytenoid  cartilages.  The  anterior  outline  of  the  fold 
is  concave  in  front,  and  forms,  with  the  superior  border  of  the 
epiglottis,  which  is  concave  behind,  and  situated  a  little  higher,  a 
narrow  transversely  elliptical  fissure.  If  the  vowel  a  be  now 
sounded  as  in  ah  or  eh,  the  semilunar  space  behind  the  base  of 
the  tongue  is  enlarged,  the  epiglottis  rises  and  separates  from  the 
posterior  wall  of  the  pharynx,  the  glottis  becomes  widely  opened, 
and  a  considerable  portion  of  the  anterior  wall  of  the  trachea  can 
be  perceived.  A  small  rounded  swelling,  situated  to  the  outer 
side  of  the  tubercles  of  Santorini,  which  was  previously  concealed 
by  the  lateral  border  of  the  epiglottis,  now  also  comes  into  view. 
The  movements  of  the  arytenoid  cartilages  during  the  production 
of  vocal  sounds  can  be  very  distinctly  observed  by  the  laryngo- 
scope ;  and  the  account  given  by  Professor  Czermak  possesses 
considerable  interest,  since  it  fully  corroborates  the  views  derived 
from  theory  and  experiment  on  the  dead  subject,  which  had  been 
expressed  before  the  introduction  of  the  instrument.  As  soon  as 
we  wish  to  utter  a  sound,  the  two  arytenoid  cartdages  raise 
themselves  in  the  fold  of  mucous  membrane  which  covers  them, 
and  approach  one  another  with  surprising  mobility.  This  move- 
ment effects  the  approximation  of  the  vocal  cords,  and  conse- 
quently the  constriction  of  the  glottis.  The  study  of  the  mode 
of  the  gravest  chest  sounds  is  extremely  difficult  on  account  of 
the  arytenoid  cartdages  becoming  elevated,  and  rapidly  ap- 
proaching one  another,  until  they  come  almost  into  complete 
contact,  whilst  they  bend  under  the  depressed  epiglottis  in  such 
a  manner,  that  the  latter,  as  viewed  by  the  laryngoscope,  entirely 
conceals  the  interior  of  the  larynx.  During  the  emission  of  the 
most  acute  sounds  the  glottis  is  contracted  in  a  linear  form  ;  on 
each  side  we  perceive  the  vocal  cords  distinguished  by  their 
whitish-yellow  colour,  and  a  little  to  the  outer  side  is  a  narrow 
groove  indicating  the  position  of  the  ventricles  of  Morgagni. 
Farther  outwards  again  are  the  false  or  superior  vocal  cords. 
These  parts,  with  the  erected  arytenoid  cartilages,  the  epiglottis 
pulled  upwards  and  forwards,  and  the  aryteno-epiglottidean 
ligaments,  together  form  a  short  and  stiff  tube  situated  above  the 
glottis;  the  whole  appearing,  from  the  sensations  we  experience 
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during  the  experiment,  to  be  in  a  state  of  very  great  tension." 
Garcia's  explanation  of  the  falsetto  voice  is  similar  to  that  offered 
by  Miiller,  viz.,  that  in  the  production  of  the  chest  notes  the  parts 
are  of  low  tension,  and  the  ligaments  vibrate  throughout;  whereas 
when  the  high  falsetto  notes  are  produced  a  portion  only  of  the 
vocal  ligaments  are  vibrated.  The  number  of  vibrations  per 
second  varies  from  80  to  999.  The  average  length  of  each  cord  in 
males  is  -73  inch  when  at  rest,  and  -93  inch  when  most  extended  ; 
while  the  range  in  females  is  from  '51  to  '63  inch.  The  extreme 
delicacy  of  the  organ,  and  the  perfect  control  which  a  practised 
singer  has  over  it,  is  manifest  from  Madame  Mara's  case.  The 
compass  of  her  voice  was  three  octaves,  or  21  tones.  Between 
each  tone  she  could  sound  at  will  100  distinct  intervals.  As  each 
interval  corresponds  to  a  definite  length  of  the  vocal  cords,  she 
was  able  to  give  each  cord  any  one  of  2100  lengths  at  discretion. 
As  the  length  varied  only  by  one-eighth  of  an  inch,  the  difference 
between  any  two  intervals  corresponded  to  an  extension  or  con- 
traction of  rather  less  than  the  seventeen-thousandth  part  of  an 
inch.  Dr.  Carpenter  urges  that  the  utterance  of  sounds  is  essen- 
tially an  instinctive  action,  since  no  note  can  be  produced  at 
will  unless  the  mind  can  recall  the  kind  of  effort  formerly 
required  to  indicate  that  note  when  sounded,  or  unless  the  note 
is  produced  at  the  time,  and  the  correct  position  ascertained  by 
experimental  efforts.  His  position  may  be  exemplified  thus  : — 
A  deaf  man  might  know  that  a  certain  sound  was  produced  by 
vibrating  his  vocal  cords  a  certain  number  of  times  per  minute; 
and  he  might  also  know  what  should  be  the  length  of  his  cords, 
and  what  their  degree  of  tension,  in  order  to  make  them  vibrate 
at  this  speed  when  a  current  of  air  is  expelled  through  the 
glottis.  Such  a  man,  we  think  Dr.  Carpenter  would  say,  would 
be  incapable  of  emitting  that  note  at  will.  Some  experiments 
made  by  Dr.  Gibb,  however,  indicate  that  the  will  has  consider- 
able control  over  all  parts  of  the  larynx,  at  least  in  some  indi- 
viduals; and  that  to  a  far  greater  extent  than  is  usually  sup- 
posed. Thus,  he  says  that  "if  he  deeply  inspires,  and  forcibly 
or  strongly  draws  in  the  air,  the  glottis  is  seen  widely  open,  the 
thyro-arytenoid  muscles  and  vocal  cords  are  drawn  laterally  out- 
wards, and  under  favourable  circumstances  the  trachea  can  be 
seen  throughout  its  entire  length,  permitting  of  a  view  of  its 
bifurcation  and  commencement  of  the  bronchial  tubes.  This  act 
is  accomplished  during  breathing  by  the  action  of  the  posterior 
crico-arytenoid  muscles.  If,  on  the  other  hand,  the  breathing  is 
arrested  for  a  few  moments,  and  the  action  of  the  little  muscles 
excited  by  the  will,  there  is  seen  a  remarkable  phenomenon, 
which  consists  in  the  opening  and  shutting  of  the  glottis  with 
extreme  rapidity  in  the  same  manner  as  the  blades  of  a  pair  of 
scissors.  The  glottis  may  be  retained  of  a  triangular  shape,  per- 
fectly motionless,  or  kept  quite  shut,  the  edges  remaining  in  con- 
tact at  pleasure.  So  complete  is  the  control  over  the  laryngeal 
muscles  in  the  author,  that  the  balance  of  contraction  and 
relaxation  of  the  fibres  may  be  so  accurately  regulated  as  to 
retain  the  glottis  of  any  form,  size,  or  width,  at  will,  for  some 
seconds,  without  an  inspiration.  When  the  lips  of  the  glottis  are 
in  contact,  and  so  retained,  the  pressure  is  such  during  the 
muscular  contraction,  that  the  fibres  of  the  aryteno-epiglottic  or 
Hilton's  muscle  are  set  in  action,  and  the  epiglottis  is  drawn 
downwards,  and  to  some  extent  conceals  the  glottis.  This  last 
phenomenon  further  proves  the  voluntary  power  possessed  over 
a  set  of  fibres  which  were  considered  as  the  least  likely  to  be 
under  the  control  of  the  will,  for  their  action  was  called  spas- 
modic or  convulsive,  which  permitted  of  the  rapid  passage  of  the 
food  over  the  glottis  and  its  precipitation  into  the  oesophagus." 
Dr.  Gibb  considers  it  probable  that  in  all  persons  true  voluntary 
power  is  possessed  over  the  laryngeal  muscles,  and  "  to  such  an 
extent  that  the  glottis  may  be  closed  with  a  distinctly  flapping 
noise,  chiefly  by  the  powerful  and  rapid  contractions  of  the 
thyro-arytenoid  muscles  and  their  co-ordinate  assistants,  but 
especially  the  crico-thyroid,  which,  equally  with  the  thyro- 
arytenoid, regulate  the  tension,  position,  and  vibrating  lengths  of 
the  vocal  cords." 

(Owen,  On  the  Anatomy  of  Vertebrates ;  Carpenter,  Principles 
of  Human  Physiology,  Sixth  Edition  ;  Gibb,  Report  of  the  Thirty- 
third  Meeting  of  the  British  Association  for  the  Advancement  of 
Science,  p.  115 ;  as  also  his  Published  Works,  reprinted  for  private 
circulation). 

LAURENTIAN  FORMATION.  The  geologists  of  Canada 
have  given  this  name  to  the  series  of  stratified  rocks  which 
underlie  the  Potsdam  sandstone  in  North  America,  and  which 
are  consequently  older  than  this  sandstone,  which  belongs  to  the 
highest  portion  of  the  Cambrian  formation.  The  name  has  been 
extended  to  other  rocks  occurring  in  Scotland  and  various  parts 


of  Europe,  which  are  supposed  to  be  of  the  same  age,  partly  from 
their  position  with  respect  to  other  rocks  of  known  age,  and 
partly  from  the  peculiarities  in  their  mineralogical  const  itution. 

They  are  the  oldest  rocks  known,  and  according  to  Dana, 
they  form  the  substratum  upon  which  all  the  newer  rocks 
repose.  This,  however,  is  probably  saying  more  than  the  facts 
before  us  fairly  warrant.  But  if  they  are  not  of  universal  occur- 
rence, they  certainly  range  over  very  wide  areas,  and  probably 
appear  at  the  ridges  of  a  series  of  gigantic  folds.  Thus  we  find 
them  in  Bohemia,  and  proceeding  westward  of  a  north  and 
south  line  drawn  through  that  country,  they  occur  in  Norway 
and  Sweden  ;  in  Charnwood  Forest  (probably),  or  about  the 
centre  of  England  ;  the  west  side  of  Scotland  and  the  Malvern 
Hills  (possibly)  ;  the  promontory  of  St.  David's  (possibly) ;  and, 
csossing  the  Atlantic,  again  in  North  America, 

In  this  last  country  they  occur  as  surface  rocks  over  an  area  of 
about  200,000  square  miles,  the  great  proportion  of  which  i3 
situated  to  the  north  of  the  St.  Lawrence  river  and  the  chain  of 
lakes  connected  with  it.  Their  thickness  is  estimated  by  Sir  W. 
Logan  at  upwards  of  30,000  feet,  or  about  five  geographical 
miles,  and  the  corresponding  rocks  in  Bavaria  are  estimated  by 
M.  Giimbel  to  be  90,000  feet  thick.  Although  much  confidence 
cannot  be  placed  in  these  rough  estimates,  it  may  be  useful  to 
compare  them  with  the  thicknesses  assigned  to  the  higher  and 
morerichly  fossiliferous  formations.  The  Silurian  formation  is 
about  5  miles  thick  ;  the  Devonian,  Carboniferous,  and  Permian 
together  are  about  4\  miles  thick  ;  and  all  the  rocks  above  the 
Permian  do  not  exceed  A\  miles.  If,  then,  we  take  Logan's 
estimate,  the  whole  thickness  of  strata  known  to  geologists  is 
19  miles,  of  which  the  Laurentian  occupies  more  than  one-fourth. 

In  this  vast  accumulation  of  matter  there  is  buried  the  evi- 
dence of  events  which  occurred  at  a  very  early  period  in  the 
history  of  the  globe ;  but  not  the  earliest,  for  there  are  numerous 
facts  which  indicate  an  antecedent  period. 

On  examining  the  30,000  feet  of  rock  in  Canada,  it  lias  been 
found  convenient  to  divide  it  into  two  portions,  viz.,  the  Lower 
Laurentian  and  the  Upper  Laurentian,  or  Labrador  Series ; 
while  above  them  come  another  group  of  rocks,  viz.,  the 
lluronian  Series,  which  will  be  most  conveniently  noticed  here. 

The  Lower  Laurentian  is  about  18,000  feet  thick,  and  is 
composed  of  a  reddish  gneiss,  hornblendic,  and  micaceous 
schists,  quartzite,  and  limestones,  which  alternate  one  with 
another  in  the  same  way  as  the  quartzose,  aluminous,  and  cal- 
careous strata  of  more  recent  formation ;  but  instead  of  being 
arranged  in  horizontal  strata  they  are  everywhere  bent  into 
numerous  parallel  folds.  In  many  places  the  stratified  disposi- 
tion of  the  materials  is  clearly  shown,  more  particularly  where 
beds  of  iron  ore  exist.  Some  of  these  beds  are  100  feet  thick, 
and  are  banded  with  layers  of  quartz  rocks,  gneiss,  and  schists, 
which  strongly  resemble  the  grouping  of  sandstone,  shale  and 
iron  ore  in  the  formations,  which  are  universally  admitted  to  be 
sedimentary.  The  difference  between  the  two  cases  is  that  the 
older  Laurentian  materials  have  been  subjected  to  the  greater 
alteration,  so  that  what  were  once  beds  of  sand  have  become 
hardened  and  crystallized  quartzite ;  what  were  beds  of  soft  mud 
and  clay  have  become  gneiss  and  schist ;  and  what  was  once  a 
calcareous  ooze  has  become  a  crystalline  limestone  ;  and  in  each 
case  the  original  sedimentary  aspect  has  been  almost  entirely 
obliterated.  These  statements  are  not  conjectures,  but  are 
capable  of  direct  proof.  These  old  rocks  are  composed  of  finely 
divided  matter,  which  has  doubtless  been  formed  from  massive 
rocks  by  the  degradation  of  some  older  land  by  atmospheric  and 
marine  agencies  ;  and  in  their  original  condition,  as  sediment, 
formed  beds  which  were  spread  horizontally  over  large  areas  by 
currents  and  waves.  From  this  it  may  be  inferred  that  in  the 
Laurentian  period  the  moon  exercised  its  influence  in  promoting 
tidal  action,  and  the  sun  its  influence  in  creating  winds,  which 
almost  necessarily  imply  rain  and  diversity  of  climate.  But 
before  the  Upper  Laurentian  was  deposited  the  horizontal  beds 
of  the  Lower  Laurentian  were  not  only  folded  and  curved,  but 
the  tops  of  these  folds  had  been  planed  down  or  denuded.  This 
is  the  earliest  example  known  of  a  common  geological  pheno- 
menon, and  the  jjrobability  is  that  it  was  effected  in  the  same 
way,  viz.,  by  the  levelling  action  of  the  sea  on  dry  land.  This 
deposition  of  a  series  of  beds  unconformably  upon  an  older 
series  of  beds  constitutes  what  geologists  term  a  break  in  the 
succession  of  strata,  and  always  indicates  the  lapse  of  an  amount 
of  time  at  least  equivalent  to  that  required  to  effect  the  denuda- 
tion. The  materials  thus  removed  are  either  deposited  some- 
where else  to  form  beds  intermediate  between  the  Upper  and 
Lower  Laurentian  series  in  age,  or  they  have  been  deposited 
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ind  have  again  been  swept  away  to  enter  into  the  construction 
of  beds  of  more  recent  formation. 

The  Upper  Laurentian  is  more  than  10,000  feet  thick,  and 
consists  01  crystalline  rocks,  which  arc.  mainly  composed  oi' 
felspars,  different  from  the  orthoclase  which  chiefly  prevails  in 
the  older  gneiss.  The  most  characteristic  of  them  are  the  labra- 
dorite  and  hypersthene  rocks.  The  distinct  character  of  the 
rocks  of  the  two  periods  is  remarkable,  and  is  well  shown  by  Dr. 
Sterry  Hunt,  in  a  paper  referred  to  at  the  end  of  this  article. 

In  the  Lower  Laurentian  Series  the  clays  which  contained  but 
little  alumina  when  deposited,  have  been  metamorphosed  into 
granitoid  gneiss.  The  felspar  is  frequently  a  nearly  pure  potash 
felspar,  but  it  sometimes  contains  a  large  proportion  of  Boda. 
Mica  is  almost  entirely  wanting,  and  is  never  abundant  in  large 
masses  of  this  gneiss,  although  small  bands  of  mica  schist  are 
occasionally  met  with.  Argil lites  (which  abound  in  potash  and 
silica)  appear  to  be  absent  in  this  series,  nor  is  there  any  rock 
which  seems  likely  to  have  been  derived  from  them.  Chloritic 
and  chiastolite  schists  and  kyanite  are  probably  wanting,  or  are, 
at  any  rate,  extremely  rare.  The  aluminous  deposits  containing 
an  excess  of  alumina  are  represented  by  diabase,  made  of  dark 
green  pyroxene  and  bluish  labradorite,  often  associated  with 
red  aluminiferous  garnet,  which  latter  material  often  forms 
small  beds.  These  basic  aluminous  minerals  form  an  insignifi- 
cant proportion  of  the  rock.  This  series  of  rocks  is  also  remark- 
able for  the  small  amount  of  ferruginous  matter  diffused  through 
its  strata,  from  which  the  greater  part  of  the  iron  seems  to  have 
been  removed  and  accumulated  in  immense  beds  of  haematite 
and  magnetic  iron.  Beds  of  pure  plumbago  also  characterise 
this  series,  and  are  generally  found  in  limestones.  They  are 
lu  re  developed  to  an  extent  unknown  in  more  recent  strata,  and 
are  associated  with  beds  of  apatite  which  sometimes  have  a 
thickness  of  several  feet.  The  serpentines  of  this  series  are 
generally  pale  in  colour,  contain  much  water,  little  iron,  and  no 
chrome  or  nickel. 

The  Upper  Laurentian  Series  is  characterized  by  great  beds 
mainly  composed  of  the  triclinic  felspars,  and  more  especially 
those  which  contain  the  smaller  proportion  of  silicic  acid,  such 
as  anorthite  and  labradorite.  They  sometimes  form  mountain 
masses  almost  without  admixture,  but  at  other  times  they  con- 
tain  a  little  pyroxene.  Beds  of  hypersthenite,  and  of  rocks 
resembling  hyperite  and  diabase  also  occur  in  this  series.  Their 
structure  is  generally  granitoid,  but  is  often  compact;  their  colour 
is  grayish,  greenish,  or  bluish,  except  on  the  weathered  surfaces, 
which  are  usually  white.  The  opalescent  labradorite  rock  of 
Labrador  is  perhaps  the  most  characteristic  of  this  group  ;  it 
often  contains  small  quantities  of  red  garnet  and  brown  mica, 
and  more  rarely  quartz  and  epidote.  Magnetic  iron  and  ilmenite 
is  disseminated  through  these  rocks,  and  here  and  there  form 
beds  of  considerable  size.  These  felspar  rocks,  or  anorthosites,  as 
they  are  sometimes  termed,  make  up  the  great  bulk  of  the  series; 
but  they  are  associated  with  beds  of  quartzose  orthoclase  gneiss 
and  crystalline  limestones,  which  we  have  seen  are  abundantly 
developed  in  the  Lower  Laurentian  Series. 

As  the  Upper  Laurentian  rocks  have  been  derived  from  the 
waste  of  some  still  older  land,  and  as  their  composition  as  a 
whole  differs  so  widely  from  that  of  the  Lower  Laurentian  rocks, 
it  seems  probable  that  the  materials  forming  them  have  been 
derived  from  different  areas  ;  and  that  in  the  one  area  the  richly 
silicated  felspars,  such  as  orthoclase,  predominated  ;  while  in  the 
other  feebly  silicated  felspars,  such  as  labradorite,  were  most 
prevalent.  It  therefore  appears  to  us  more  probable  that  the 
Laurentian,  or  Fundamental,  gneiss  represents  a  portion  only  of 
a  variously  constituted  earth  rather  than  the  first  solidified 
stratum  of  the  earth's  crust. 

The  third  group  of  rocks,  or  the  Huronian  Series,  rests  nncon- 
formably  upon  the  folded  and  denuded  Upper  Laurentian  rocks; 
and  this  forms  another  break  in  the  succession  of  strata.  It 
occupies  an  area  upwards  of  700  miles  in  length  on  the  south- 
east and  north-west  sides  of  Lake  Superior,  and  is  probably 
largely  developed  in  Norway  and  other  parts  of  Europe.  In 
North  America  its  thickness  is  about  18,000  feet.  The  most 
abundant  rocks  are  quartzite  and  chloritic  slates  with  "which  are 
interstratified  several  bands  of  crystalline  limestone,  mica  schist, 
diorite,  granite,  and  gneiss.  It  is  remarkable  for  the  great  abun- 
dance of  its  conglomerates,  which  frequently  contain  pebbles 
(such  as  red  jasper)  and  boulders  derived  from  the  gneiss  and 
other  crystalline  rocks  of  the  Laurentian  Series.  Its  unconform- 
ability  to  the  Laurentian  rocks  is  not  universal,  for  it  has  been 
observed  to  rest  conformably  upon  them  in  several  localities  : 
as  for  instance  near  Fort  William  on  the  north  shore  of  Lake 


Superior  ;  at  the  lower  end  of  the  Second  Portage  above  the 
Grand  Falls  ;  and  at  Dovrefield  in  Norway,  and  in  other  Euro- 
pean and  American  localities.  But  the  most  striking  feature  of 
the  Huronian  group  (if  we  except  its  conglomerates)  is  the 
remarkable  abundance  of  metalliferous  ores  which  it  contain.-.. 
The  great  ferriferous  beds  and  mountains  of  Dannemora  and 

Gollivara  in  Sweden  j  at  Marquette  in  .Michigan;  and  probably 

those  of  Missouri,  are  assigned  to  this  series;  as  also  the  copper- 
bearing  beds  around  Lake  Superior.  Dr.  Bigsby  ('  Q.  J.  Geo). 
Soc.,'  vol.  xix.  p.  45)  lias  endeavoured  to  show  that  the  Huro- 
nian Series  forms  an  older  geological  group  than  the  Cambrian. 

The  principle  characteristics  of  the  rocks  above-mentioned  are 
thus  concisely  stated  by  Dana  ('  Manual  of  Geol.,'  p.  139) :  (1.) 
The  azoic  rocks  are  nearly  all  crystalline  rocks,  a  few  sandstones, 
slates,  and  conglomerates  are  the  only  exceptions ;  and  these  are 
excessively  hard  rocks.  (2.)  The  crystalline  rocks  are  remark- 
able for  the  small  amount  of  silica  they  contain  (a  fact  noticed 
by  T.  S.  Hunt).  This  is  seer  in  the  absence  of  quartz  from 
many  of  the  rocks  (the  diorite,  Labrador  rock,  hyperite),  and  the 
abundance  of  felspars,  like  labradorite,  that  have  a  low  propor- 
tion of  silica.  (3.)  The  prevalence  of  iron  is  another  characte- 
ristic. This  is  seen  in  the  abundance  of  the  minerals  (sibcates) 
containing  iron,  as  hornblende,  hypersthene,  chlorite,  garnet; 
also  the  reddish  colour  of  much  of  the  felspar;  also  the  beds  of 
iron  ore,  which  exceed  in  extent  those  of  any  other  age.  (4.) 
There  arc  none  of  the  simple  silicates  of  alumina. 

The  time  that  was  occupied  in  building  up,  or  rather  re-ar- 
ranging from  older  materials  miles  of  strata,  must  have  been 
considerable  ;  and  it  may  be  asked  whether  it  was  all  required 
for  preparing  the  world  for  living  creatures,  or  is  there  any 
evidence  that  life  had  already  appeared  ?  There  is  strong  pre- 
sumptive evidence  that  life  had  commenced  before  the  end  of 
the  Lower  Laurentian.  In  1858  Mr.  McCulloch  found  in  one  of 
the  bands  of  limestone  certain  concentric  markings  which  re- 
sembled those  of  Stromatojiora,  but  few  persons  were  at  that 
time  disposed  to  believe  they  were  fossils.  Some  years  after- 
wards a  number  of  other  specimens  were  obtained,  also  from 
Lower  Laurentian  limestones,  which  were  pronounced  to  be 
Foraminifera  of  a  high  grade  of  organization,  and  named  by  Dr. 
Dawson  Eozoon  Canadense.  This  view  has  also  been  supported 
by  Dr.  Carpenter.  The  evidence  in  support  of  this  opinion  will 
be  found  in  full  in  papers  by  those  gentlemen  in  the  21st  and 
23rd  vols,  of  the  'Quart.  Journ.  of  the  Geological  Society.' 
These  announcements  led  to  the  discovery  of  similar  specimens 
in  the  Laurentian  rocks  of  Europe.  According  to  Professors 
King  and  Eowney,  the  appearances  in  all  these  specimens  are 
not  due  to  the  former  existence  of  Foraminifera,  but  are  simply 
the  results  of  a  peculiar  aggregation  of  certain  minerals  ('  Q.  J. 
Geol.  Soc.,' xxii.  p.  185;  xxv.  p.  115).  In  the  same  volumes 
will  lie  found  Dr.  Carpenter's  reply  to  the  objections  raised 
against  the  foraminiferal  origin  of  these  appearances.  The 
result  of  the  discussion  appears  to  be  in  favour  of  the  eozoonal 
rock  having  been  largely  composed  of  the  fragmentary  remains 
of  a  rhizopodous  shell.  [Foraminifera,  E.  C.  S.]  But  setting 
aside  the  case  of  the  Eozoon  it  is  not  improbable  that  the  gra- 
phite and  anthracite  found  in  the  Laurentian  rocks  have  been 
formed  from  vegetable  remains.  Amongst  other  supposed  indi- 
cations of  life  contemporary  with  the  formation  of  the  eozoonal 
Ibnestone  are  rotund  perforations  which  have  been  filled  up 
with  rounded  sand  more  or  less  stained  with  ferruginous  and 
carbonaceous  matters,  more  especially  at  the  outer  margin. 

(Logan,  Geology  of  Canada,  1S63  ;  Hunt,  in  Geology  of  Canada, 
1863  ;  Logan,  Q.  J.  Geol.  Soc,  xxi.  p.  45  ;  Bigsby,  Q.  J.  Geol. 
Soc,,  xix.  p.  30  ;  Murchison,  Q.  J.  Geol.  Soc,  xix.  p.  354 ;  Mur- 
chison,  SUuria,  4th  edition.) 

LEMUKIDvE  [E.  C.  vol.  iii.  cols.  3S1— 392 ;  Cheirojits,  E.  C, 
vol.  i.  cols.  957,  958  ;  Lichaxotcs,  E.  C,  vol.  iii.  cols.  423,  424]. 
Numerous  contributions  have  recently  been  given  to  the 
scientific  world  which  have  thrown  more  or  less  light  upon  the 
structure  of  this  remarkable  group  and  the  place  which  it 
occupies  in  the  general  plan  of  creation.  Still  the  classification 
proposed  appears  to  us  to  be  in  many  instances  only  tentative 
efforts  to  represent  the  truth,  rather  than  the  final  attainment 
of  that  end.  The  definition  of  groups  and  genera  seem  to  depend 
too  much  upon  a  few  prominent  osseous  and  external  characters  ; 
they  have,  in  our  opinion,  too  much  of  mere  description  and  too 
little  infusion  of  that  spirit  which  feels  that  every  creature  is  a 
wonderfully  contrived  machine,  adapted  for  particular  purposes, 
and  whose  structure  varies  with  those  purposes. 

In  1851  Geoffroy  divided  the  Lemuroid  animals  into  tliree 
families,  viz.,  the  Lemuridce,  Tarsida:,  and  Cliciromyida: ;  and  the 
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family  Lemuridce  was  itself  divided  into  three  sub-families, 
according  to  the  number  of  the  teeth,  thus  : — 

5  5  , 

I.  Indrisina.  Grinders,- — -;  lower  cutting  teeth,  2;  or  30 
o — o 

This  includes  the  genera  Indris,  Propithecus,  and 


lower  cutting  teeth,  4  ;  or  30 


altogether. 
Avahis. 

II.  Lemurina.  Grinders,  ' 
altogether.  6—6 

Tarsus  moderate,  or.  of  the  usual  length.  It  includes  the 
genera  Lemur,  Hapalemur,  Lcpilemur,  Cheirogakus,  Perodicticus, 
Nycticebus,  and  Loris. 

III.  Galagina.  Grinders,- — -\  lower  cutting  teeth,  4;  or 

36  in  all.    Tarsus  elongate.    Genera:  Microcebus  and  Galago. 

The  classification  of  Dahlborn  has  much  resemblance  to  the 
foregoing,  although  that  zoologist  relies  principally  upon  the 
comparative  length  of  the  tarsus  and  metatarsus.  He  recognises 
three  groups,  viz. : — 

I.  The  Prosimicr.  brachytarsas,  or  those  forms  which  have  the 
tarsi  shorter  than  the  metatarsi.  Genera:  Indris,  Avahis,  and 
Propithecus. 

II.  The  Prosimirc  isotarsa;  in  which  the  tarsi  and  metatarsi  are 
of  equal  length.  Genera  :  Perodicticus,  Nydicebus,  Loris,  Lemur, 
Lepilcmur,  and  Clieirorjalcus. 

III.  The  Prosimice  macrotarsce,  with  the  tarsi  much  larger  than 
the  metatarsi.  Genera:  Galago,  Hemigalago,  Microcebus,  and 
Tarsius.  The  first  two  groups  are  combined  to  form  the  family 
Lemuridce,  which  is  consequently  almost  co-extensive  with 
Geoffrey's  group  of  the  same  name.  The  last  group  is  separated 
to  form  a  distinct  family,  and  Cheiromys  is  the  type  of  a  third 
family,  the  Glirisimice. 

In  both  these  classifications  there  is  a  triple  division  of  the 
lenniroid  animals  into  families.  In  both  the  great  majority  of 
the  genera  arc  placed  in  one  family,  the  Lemuridce.  The 
Tarsidce  of  Geoffrey,  embraces  but  one  genus,  Tarsius  ;  but 
Dahlborn  associates  with  it  the  genera  which  Geoffrey  places  in 
his  sub-family,  Galagina.  In  both  a  family  is  constituted  for 
the  peculiar  genus,  Cheiromys;  Geoffrey  calls  it  Cheiromyidce, 
and  Dahlborn  Glirisimice. 

Dr.  J.  E.  Gray's  classification,  which  we  append,  is  very 
similar  to  Geoffrey's  in  its  main  features  ;  but  he  includes  the 
Galcopithecidcc  amongst  the  Lemuroids,  of  which  they  form  a 
fourth  family. 

Family  I. — Lemuridce. 
2  2       1  1 

Cutting  teeth,  — —  or  ——  ;   the   upper  far  apart ;  the 

lower  compressed,  shelving  forward  ;  the  two  outer  larger, 
opposed  to  the  space  between  the  upper  cutting  teeth.  The 
fingers  and  toes  free,  well-developed  ;  the  first  hind-toe  shorter, 
with  an  elongate  curved  claw. 

I.  The  head  elongate  ;  face  developed  ;  eyes  moderate  ;  hind- 
legs  elongate  ;  fingers  well  developed,  normal. 

*  Teeth  30  ;  hind-foot  very  short ;  great  toe  long.  Indrisina. 

1.  Indris.    Tail  none. 

2.  Propithecus.    Tail  elongate. 

**  Teeth  36  ;  tail  elongate  ;  great  toe  broad.  Lemurina. 

a.  Feet  short  ;  ears  moderate. 

3.  Varecia.    Head  surrounded  by  a  ruff  ;  ears  tufted. 

4.  Lemur.  Head  without  any  ruff  ;  wrist  with  a  narrow  bold 
line  and  pad  above. 

5.  Prosimia.  Head  without  any  ruff;  ears  externally  hairy; 
wrist  hairy. 

b.  Teeth  elongate  ;  ears  large. 

6.  Otogale. 

II.  Head  short ;  face  short,  tapering  ;  eyes  (and  orbits)  very 
large. 

*  Hind-legs  elongate  ;  tail  elongate. 

t  Teeth  30  ;  feet,  short,  broad.  Microrhynchina. 

7.  Microrhynchus. 

ft  Teeth  36  ;  feet  short,  broad.  Galagonina. 

8.  Hapalemur.  Ears  moderate  ;  upper  cutting  teeth  on  the 
inside  of  canine. 

9.  Gheirogaleus. 
arched  series. 

10.  Lepilcmur. 
an  arched  series. 


Ears  moderate  ;  upper  cutting  teeth  in  an 


Ears  large,  elongate  ;  upper  cutting  teeth  in 
Tail  with  close- set,  short  hair. 
11.  Callotus.  Ears  very  large,  contractile.  Tail  with  bushy  hairs. 
+++  Teeth  36  ;  feet  elongate,  slender. 


12.  Galago. 

**  Fore  and  hind-feet  equal ;  tail  none,  feet  short. 

t  The  hands  normal ;  fingers  free ;  index  clawed.  Lorisina. 

13.  Nycticebus.    Limbs  short. 

14.  Loris.    Limbs  elongate  ;  slender. 

tt  Hands  broad,  short ;   index  finger  abortive ;  clawless. 

Perodicticina. 

15.  Perodicticus. 

16.  Arctoccbus. 

Family  II.— Tarsius. 

4 

Cutting  teeth,  -,  erect,  cylindrical,  conical ;  the  two  upper 

front  ones  elongate,  acute ;  the  lower  ascending  obliquelv,  crowded 

between  the  canines;  grinders,  — -.    The  fingers  and  toes  free, 

well  developed  ;  the  first  and  second  hind-toes  shorter,  each  with 
an  elongate  curved  claw.  Head  short.  Eyes  and  orbits  very 
large.  Limbs  free,  elongate.  Foot  very  long,  as  long  as  the 
shin,    Tail  elongate,  hairy. 

17.  Tarsius. 

Family  III. — Daubentoniad.*. 

2 

Cutting  teeth,  -,  compressed,  large  ;  canines  none  ;  grinders, 
4—4  . 

^         Limbs  free.    The  fingers  and  toes  well  developed.  The 

fingers  very  long  and  slender.  The  great  toe  broad.  The  index 
finger  with  a  long  curved  claw.    Face  short.    Tail  elongate, 

hairy". 

18.  Daubcntonia,  Geoffroy.  Syn.   Cheiromys,  Cuvier. 

Family  IV. — GaleopitheciDjE. 
.  4 

Cutting  teeth,       The  upper  middle  small,  side  one  com- 


1—1 


pressed  ;  lower  shelving,  pectinate  ;  canines,  - — -,  like  the  mo- 

„        _  5—6    _.  ,  .  ■t'i.pizrar-i 

lars  ;  grinders,  - — =.   Limbs  and  tail  united  by  a  membrane 

covered  with  fur.  Limbs  short,  sub-equal.  Fingers  and  toes 
short,  sub-equal,  compressed,  united  by  a  membrane. 

19.  Galeopithecus. 

Mr.  St.  George  Mivart's  classification  is  thus  given  by  him  in 
the  Proceedings  of  the  Zoological  Society  for  1864  and  1867 : — 

Sdb-ordeh.  Lemlroidea. 

Family  I.  Lemuridce. 

2—2  1—1 

Sub -family  1.  Indrisince. — Incisors,  ;  canines,  ;  pre- 

2-2  3-3  2  1-1 

molars,   ;  molars,           —  6[J- 

'  2—2  '  3—3 

It  includes  the  genera  Indris,  Propithecus,  and  Microrhynchus. 

2—2 

Sub-family  2.  Lemurince. — Incisors,    (except  in  Lepi- 

T  I  I 

lemur,  in  which  there  are  none  in  the  upper  jaw) ;  canines,   i 

3  3  3  3 

premolars,  — — ;  molars,  - — r.    Tarsus  short,  or  with  the 

3 — 3  3 — 3 

cuboid  and  naviculare  subequal  in  length  ;  hind  limbs  con- 
siderably longer  than  the  fore  limbs  ;  tail  at  least  equalling  two- 
thirds  the  length  of  the  body  ;  mastoidal  region  of  the  periotic 
not  inflated  (?)  ;  dorsal  and  lumbar  vertebrae  together  never 
exceeding  twenty  ;  gall-bladder  with  its  base  turned  towards  the 
back. 

In  this  sub-family  are  included  the  genera  Lemur,  Hapalemur, 

Microcebus,  Clieirogaleus,  and  Lepilemur. 

2 — 2  1—1 

Sub-family  3.  Nycticebince.  —Incisors,   ;  canines,   

3  3  3  3  ^  1    1 5 

premolars,  - — -  ;  and  molars,  - — -.    Fore  and  hind  limbs  sub- 

3 — 3  3 — 3 

equal  in  length  ;  tail  short  (always  shorter  than  half  the  length 
of  the  body),  rudimentary,  or  absent ;  tarsus  short ;  third  upper 
premolar  with  only  one  large  external  cusp,  and  considerably 
smaller  than  the  first  upper  molar ;  an  oblique  ridge  to  the 
upper  molars  ;  first  upper  premolar  more  or  less  exceeding  the 
second  in  vertical  extent ;  mastoidal  region  of  periotic  inflated  ; 
one  opening  representing  both  the  sphenoidal  fissure  and  the  fora- 
men rotundus ;  carotid  foramen  conspicuous  ;  dorsal  vertebra 
always  fourteen  or  more  ;  lumbar  vertebras  always  seven  or  more  ; 
gall-bladder,  with  its  fundus,  not  turned  towards  the  back. 
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It  embraces  the  genera  Nydicebus,  Loris,  Perodidicus,  and 
Arrtocebus. 

2 — 2         .  1—1 
Sub-family  4.   Galaginince. — Incisors,  — —  ;  canines,  - — -  • 

3—3       ,       3—3  .  . 

premolars,  - — -;  molars,  - — -.    Upper  incisors  subequal ;  first 

upper  premolar  longer  than  the  second  ;  third  upper  premolar 
with  two  large  external  cusps,  and  about  equalling  the  first 
molar  in  size  ;  upper  molar  with  the  oblique  ridge  :  postero- 
internal cusp  of  second  and  third  molars  well  developed  ;  bind 
limbs  much  longer  than  the  fore  ;  tarsus  very  long  ;  calcaueum 
more  than  one-third  the  length  of  the  tibia  ;  naviculare  much 
longer  than  the  cuboid  ;  ears  very  large  ;  tail  longer  than  the 
body  ;  mastoidal  region  of  periotic  inflated  ;  no  interparietal ; 
carotid  foramen  conspicuous  in  the  basis  cranii  ;  one  opening 
representing  both  foramen  rotundus  and  sphenoidal  fissure  ; 
dorsal  vertebrae  thirteen;  lumbar  vertebrae  six;  gall-bladder 
with  its  base  not  turned  towards  the  bach . 

This  includes  Galago,  with  its  sub-genus  Otolemur,  Otogale, 
Otolicnus,  and  Hemigalago. 

In  addition  to  these  he  has  the  families  Tarsidas  and  Chei- 
romyidce,  each  with  its  single  representative  genus.  In  connec- 
tion with  the  above  classification,  we  will  append  his  condensed 
remarks  on  the  axial  skeleton  of  the  sub-order,  and  the  relation 
between  the  Lemuroids  and  the  Anthropoids. 

The  lemuroids  are  in  marked  contrast  to  the  anthropoids,  on 
account  of  their  great  variety  of  structure.  The  transverse  pro- 
cesses of  the  atlas  almost  always  have  their  extremities  inclined 
ventrally,  and  very  often  the  atlas  has  but  one  posterior 
articular  surface,  the  two  posterior  zygapophyses  uniting  in  the 
middle  line.  The  transverse  process  of  the  fifth  cervical  ver- 
tebra is  sometimes  simple,  and  does  not  bifurcate.  The  trans- 
verse process  of  all  the  cervical  vertebrae  projeit  more  sharply 
backwards  than  in  the  Anthropoids.  The  ribs  are  never  so  few 
as  eleven  pairs,  while  they  are  occasionally  as  many  as  sixteen 
pairs.  There  are  sometimes  as  many  as  nine  lumbar  vertebra?. 
The  increase  in  breadth  and  length  of  the  posterior  as  compared 
with  the  anterior  dorsal  vertebrae  is  very  slight.  Sometimes  the 
third,  fourth,  fifth  and  sixth  cervical  vertebrae  are  quite  desti- 
tute of  neural  spines.  The  cervical  vertebrae  are  often  very 
much  extended  antero-posteriorly.  The  sternum  is  never  formed 
of  so  few  as  two  or  three  bones  in  the  adult ;  and  the  first  three 
caudal  vertebrae  are  short.  Except  in  the  Nydicebinm  the  atlas 
is  furnished  with  wide  and  long  transverse  processes  ;  there  are, 
with  the  same  exception,  never  more  than  thirteen  pairs  of  ribs, 
but  (except  in  Indris)  always  hypapophyses  and  more  or  less 
complete  chevron  bones,  and,  as  in  the  Anthrdpoidea,  the  neura- 
pophyses  are  not  perforated  by  the  spinal  nerves. 

The  Nydicebince  contains  several  aberrants  whose  vertebral 
structure  has  several  points  which  remind  one  of  the  same  parts 
in  man  and  the  higher  apes.  The  atlas  has  less  extended  trans- 
verse processes  than  in  the  other  Lemuridce,  and  sometimes  two 
articular  surfaces  for  junction  with  the  axis  ;  spine  of  axis  bifid 
or  trifid;  transverse  process  of  the  third  cervical  vertebra  always, 
those  of  the  fourth  and  fifth  cervicals  sometimes,  bifurcated ; 
cervical  vertebrae  very  short,  and  therefore  quite  unlike  those  of 
Lemur  and  Indris ;  dorsal  and  lumbar  spine  all  inclined  back- 
wards, but  sometimes  the  latter  are  inclined  slightly  forwards ; 
increase  in  length  and  breadth  of  dorsal  vertebrae  backwards 
very  slight ;  metapophyses  mostly  inconspicuous  but  sometimes 
developed  in  the  cervical  region ;  anapophyses  but  little  deve- 
loped ;  sacrum  long  and  tapering  posteriorly ;  caudal  vertebrae 
few,  no  caudal  hypapophyses  ;  increase  in  length  of  the  lumbar 
vertebral  bodies  as  compared  with  the  dorsal  at  its  minimum ; 
neurapophyses  sometimes  directly  perforated  by  the  spinal 
nerves ;  ribs  from  fourteen  to  sixteen  pairs  ;  dorsal  region  rela- 
tively much  extended,  cervical  region  very  little  so. 

In  the  Galagince  the  atlas  has  only  one  articular  surface 
behind ;  the  axis  has  a  simple  or  bifurcated  spinous  process ;  the 
spines  of  all  the  cervical  vertebrae  posterior  to  the  axis  are 
almost  or  quite  obsolete  ;  there  are  thirteen  dorsal  and  six 
lumbar  vertebrae;  the  twelfth  or  thirteenth  dorsal  spine  is 
turned  forwards ;  the  metapophyses  and  anapophyses  are  dis- 
tinct ;  hyperapophyses  at  their  maximum  in  lumbar  region ;  the 
first  dorsal  spine  long. 

In  the  Tarsidce  the  cervical  spines  are  almost  obsolete;  the 
first  dorsal  spine  very  small ;  the  lumbar  apophyses  very  faintly 
marked ;  the  metapophyses  more  distinct  in  the  first  three 
caudals  than  in  all  the  rest  of  the  spiue ;  and  the  hyperapophyses 
xre  absent. 
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in  the  Uheiromyidet  the  atlas  has  two  distinct  articular  surfaces 
for  junction  witli  the  axis;  the  spines  of  the  third,  fourth,  fifth, 
sixth,  and  seventh  cervical  vertebra  are  almost  obsolete;  the 
thirteenth  dorsal  spine  is  turned  forwards;  a  process  like  a 
second  anapophysis  occurs  in  some  lumbar  vertebra.:  ;  the  trans- 
verse process  of  the  fourth  cervical  vertebra)  bifurcates.  There 
are  nine  pairs  of  true  ribs ;  two  sacral  vertebra;  ;  no  hyperapo- 
physes ;  and  no  distinct  metapophyses  or  anapophyses  in  the 
cervical  region. 

Mr.  Mivart  thus  sums  up  his  ideas  of  the  classification  of  the 
Prvmutes,  which  present  us  (as  regards  their  vertebral  column 
only)  with  four  principal  types  ot  structure,  well  represented 
respectively  by  (1)  Simia,  (2)  Gercopithecus,  (3)  Nydicebus,  and 
(4)  Lemur— the  first  having,  however,  many  parts  in  common 
with  the  third,  and  the  second  with  the  fourth  ;  so  that  the 
affinities  between  the  various  groups  of  the  order  a-  regards 
their  spinal  character)  may  be  represented  under  the  symbol  of 
a  tree.  The  trunk  of  such  a  tree  (see  diagram)  divides  into  two 
main  branches — one  of  them  representing  the  forms  possessing 
few  caudal  vertebrae,  an  elongated  tapering  sacrum,  incon- 
spicuous metapophyses  or  anapophyses,  several  spines  of  trunk 
nearly  always  vertical  or  backwardly  inclined,  and  that  of  the 
axis  more  or  less  bifid  or  trifid,  cervical  vertebra  short,  and 
cervical  spines  sometimes  very  produced,  that  is  to  say,  the 
forms  included  in  the  family  Hominidce  and  in  the  sub- families 
Simiince  and  Nydicebince. ;  the  other  main  branch  representing 
all  the  rest  of  the  order,  and  possessing  the  characters  attributed 
above  to  the  Simiidce  (other  than  the  Simiince),  the  Gebidce,  the 
Hapalidce,  and  the  Lemuroidea  in  common.  The  first  main 
branch  gives  off  a  secondaiy  one  to  represent  the  Nydicebince, 
and  this  divides  into  three  others  for  (1)  Homo,  (2)  Troglodytes 
and  Simia,  and  (3)  Hylobates.  The  second  main  branch  bifur- 
cates, its  first  division  representing  the  Simiidce,  other  than  the 
Simiince,  together  with  the  (Jebidce  and  Hapalidce;  its  second 
denoting  the  Lemuroidea  other  than  the  Nydicebince.  From 
both  the  Semnopithecinm  and  Cynopithecince,  Inuiis  and  Cyno- 
cephalns  distinguish  themselves  as  separate  twigs  ;  and  Ateles 
diverges  from  the  Cebidce  generally,  and  very  interestingly 
parallels  Hylobates  in  its  long  cervical  neural  lamina;,  backwardly 
inclined  neural  spines  of  trunk  vertebrae,  large  transverse  dia- 
meter of  thorax,  and  slightly  marked  metapophyses  and  anapo- 
physes ;  Mycetes  and  Lagothrix  also,  with  their  marked  hypera- 
pophyses, and  Chrysothrix,  with  its  undivided  caudal  transverse 
processes,  are  also  special  forms.  The  genera  Galago,  Tarsius, 
and  Cheiromys,  with  their  rudimentary  cervical  spines,  diverge 
so  much  from  the  typical  Lemurs  that  they  might  almost  be 
represented  in  a  distinct  primary  division  of  the  second  main 
branch,  instead  of  a  subdivision  of  that  bifurcation  which  culmi- 
nates in  Lemur,  and  which  gives  off  a  twig  to  represent  Indris — 
a  form,  as  we  have  seen,  almost,  if  not  quite,  as  distinct  amongst 
the  Lemuroidea  as  Homo  is  amongst  the  Anthropoidea. 
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LEPTOMERIA.  A  genus  of  plants  belonging  to  the  order 
Santalacem,  of  which  the  sandal-wood  tree  of  the  East  is  the  best 
known  example.  This  genera  is  met  with  in  many  parts  of 
Australia,  but  especially  abounds  in  the  neighbourhood  of  Swan 
river.  Some  twenty  species  have  been  described,  which,  like 
the  common  broom  of  England,  are  tall  shrubs,  with  a  profusion 
of  long  erect  branches  bearing  spikes  of  very  minute  llowers, 
and  few  or  no  leaves.  L.  Billardieri  bears  greenish  red  berries, 
which  have  a  pleasant  acid  taste,  and  are  used  by  the  colonists 
for  making  preserves  and  in  the  preparation  of  acidulous  drinks. 
L.  accrba  also  produces  a  similar  fruit,  which  is  used  for  similar 
purposes.  Hence  both  the  kinds  of  berries  are  familiarly  known 
as  currants  amongst  Australian  colonists. 

(Lindley  and  Moore,  Treasury  of  liotany.) 

LIASSIC  FORMATION  [E.  0.  vol.  iii.  cols.  441,  442  ; 
Oolite,  E.  C.  vol.  iv.  cols.  89,  90].  "When  the  palaeozoic  period, 
or  that  portion  of  it  which  is  represented  by  recognisable  sedi- 
mentary deposits,  came  to  a  close,  great  changes  were  produced. 
The  main  result  of  these  appears  to  have  been  to  divert  the 
detritus-bearing  currents  from  their  original  courses,  and  to 
elevate  the  surfaces  over  which  they  flowed  above  the  sea-level. 
In  all  the  localities  which  have  been  examined  there  would 
seem  to  have  been  a  long  suspension  of  strata-forming  actions. 
In  Europe  and  many  other  districts  the  next  beds  belong  to  the 
mesozoic  age,  and  are  usually  barren  or  almost  sterile  in  organic 
remains,  although  in  places  fossils  arc  abundant,  varied,  and  of 
remarkable  character.  We  refer  to  the  triassic  group.  Next  to 
these  follow  a  succession  of  strata,  which,  when  fully  developed, 
may  present  a  thickness  of  1500  or  2000  feet.  These  swarm 
with  organic  remains  of  almost  every  description,  from  the  lowly 
Foraminif era  to  the  predaceous  Ichthyosaurus  and  I'lcsiosaurus. 
The  lower  portion  of  this  series  comprise  the  Rhactic  or  Penarth 
beds,  and  the  higher  the  great  Liassic  formation.  The  Rhaetic 
beds  are  of  very  local  development,  and  were  formerly  con- 
sidered to  form  a  portion  of  the  same  set  of  beds  with  the  lias, 
but  are  now  generally  regarded  as  distinct  therefrom  as  the  lias 
itself  is  from  the  lower  oolites.  In  E.  0.  vol.  iv.  col.  89,  they 
are  described  as  the  lowest  beds  of  the  liassic  series,  but  in 
E.  C.  S.  the  supplementary  remarks  on  them  are  given  under 
RniETic  Beds.  The  lower  lias  limestone  mentioned  in  the  same 
paragraph  is  higher  than  the  Rhaetic  beds,  and  belongs  to  the 
lias  proper. 

During  the  liassic  period  itself  there  were  numerous  fluctua- 
tions of  sea  and  land,  as  manifested  partly  by  the  alternation  of 
terrestrial  with  marine  organisms  in  some  of  the  lower  lias 
strata ;  partly  by  the  absence  of  some  of  the  subordinate  beds 
in  most  localities,  and  partly  by  the  variation  in  the  nature  of 
the  rock  material.  Amongst  the  presumptive  evidences  of  the 
old  liassic  land  may  be  mentioned  those  gaps  in  the  strata  where 
liassic  beds  are  partly  or  entirely  absent.  In  some  instances  the 
absence  is  due  to  denudation  which  has  swept  away  the  liassic 
sediments  after  they  were  laid  down,  but  in  most  there  is  reason 
to  believe  no  beds  were  formed  owing  to  the  surface  having  been 
exposed  to  subaerial  conditions.  Dr.  Bigsby  has  collected  at 
random  150  instances  of  missing  sedimentary  formations,  and  in 
56  of  them,  or  37  per  cent,  of  the  whole,  the  lias  is  unrepresented. 
These  instances  include  many  in  which  the  floor  and  roof  of  the 
gap  are  either  both  above  or  both  below  the  lias,  so  that  the  per- 
centage is  hardly  so  instructive  as  would  be  one  based  upon  the 
number  of  cases  in  which  the  lias  is  absent  from  the  situations 
where  we  should  expect  to  find  it  supposing  the  deposition  to 
have  been  continuous,  and  the  accumulations  not  to  have  been 
swept  away.  However,  these  data  indicate  roughly  that  in  the 
northern  hemisphere  the  proportion  of  land  to  water  during  the 
liassic  period  was  possibly  nearly  as  two  to  three.  This  of  course 
supposes  that  none  of  the  gaps  have  been  produced  by  denuda- 
tion. We  will  give  a  few  illustrations  of  these  gaps,  arranging 
them  approximately  according  to  their  geographical  order.  In 
Chili,  Brazil,  and  Guiana,  palaeozoic  rocks  are  overlain  by  post- 
pliocene  beds,  so  that  there  seems  to  be  considerable  probability 
that  large  portions  of  South  America  coincides  with  liassic  land. 
.  In  New  Mexico,  Texas,  Tennessee,  Mississippi,  Alabama,  Georgia, 
the  carboniferous  are  superimposed  by  cretaceous  beds,  so  that 
here  again  we  find  traces  of  a  considerable  quantity  of  liassic 
land.  Further  north,  as  in  New  Jersey,  the  cretaceous  beds  rest 
on  the  Laurentian  gneiss.  In  addition  to  these  we  may  refer  to  the 
immense  area  of  palaeozoic  rocks  in  North  America  upon  which  no 
signs  whatever  have  been  discovered  of  any  mesozoic  or  tertiary 
strata.  It  is  hardly  credible  that  if  such  had  existed  in  any 
large  area  in  Canada,  the  Hudson  Bay  Territories,  or  Labrador, 
they  should  have  been  entirely  swept  away.    At  present  then 


we  may  regard  most  of  North  America  as  the  site  of  land  which 
existed  in  the  liassic  period.  In  Nova  Scotia  we  apparently 
approach  nearer  to  the  confines  of  the  liassic  ocean,  for  there 
post-pliocene  gravels  rest  upon  triassic  deposits.  It  is  remark- 
able at  how  few  localities  the  lias  is  developed  in  Nortli  America. 
Dana  in  his  '  Manual'  does  not  instance  a  single  spot  for  certain, 
but  a  few  true  liassic  fossils  were  not  long  since  found  in  the  far 
west ;  while  oolitic  fossils  have  been  obtained  from  the  Arctic 
regions.  Crossing  over  to  Europe  we  find  another  large  area  of 
Laurentian  and  Huronian  rocks  either  overlain  by  post-pliocene 
deposits  or  lying  bare  to  the  sky.  There  arc  patches  of  post- 
Laurentiau  deposits,  and  these  have  been  extensively  denuded,  Imi 
throughout  Norway,  Lapland,  Sweden,  and  Finland,  or  an  area 
some  1300  miles  in  length  and  several  hundred  broad,  little  or 
nothing  is  to  be  seen  of  any  liassic  or  post-liassic  sediments.  Many 
parts  of  Scotland,  Ireland,  and  "Wales,  would  seem  to  have  been 
above  the  water  during  the  period  with  which  we  are  dealing.  In 
North  Devon  a  post-pliocene  gravel  formed  of  pre-liassic  material 
rests  upon  carboniferous  shales.  In  parts  ol  Somersetshire,  as 
for  instance  just  north  of  Frome,  the  lower  oolites  abut  against 
carboniferous  limestone.  A  little  to  the  south  of  Frome,  as  at 
Holwell,  there  are  liassic  conglomerates  which  mark  the  limits 
of  the  land  and  sea  of  the  period  at  that  locality.  In  Dorset- 
shire the  lower  lias  contains  insect  fragments  and  other  indica- 
tions of  the  vicinity  of  land.  In  Yorkshire,  where  cretaceous 
rest  upon  triassic  beds,  we  appear  to  be  near  the  margin  of  the 
liassic  sea.  From  the  insect,  plant,  and  other  remains  found  in 
the  lias  of  south  and  central  England,  and  from  the  generally 
quiet  deposition  of  the  beds,  this  area  would  seem  to  have  been 
an  arm  of  the  sea,  more  or  less  protected  from  heavy  swells. 
This  is  in  part  borne  out  by  the  absence  of  the  lias  in  Middlesex, 
Essex,  Hainault,  Pas  de  Calais,  and  Ardennes,  where  strata 
newer  than  the  lias  rest  upon,  probably  in  all,  palaeozoic  rocks. 
In  Manche  miocene  beds  rest  on  the  trias,  so  that  here  we  again 
approach  the  liassic  sea,  which  probably  occupied  the  site  of  the 
Channel  between  north-west  France  and  south-west  England. 
In  the  Sarthe  department  the  country  did  not  sink  below  the 
waters  till  late  in  the  liassic  period,  for  there  the  upper  lias  rests 
on  the  upturned  edges  of  the  lower  Silurian.  In  the  department 
of  Vendee  upper  greensand  overlies  palaeozoic  beds;  in  Aude 
eocene  rests  on  similar  rocks,  so  that  there  seems  to  have  been  a 
general  prevalence  of  liassic  land  along  the  west  side  of 
France.  The  sea  then  lay  more  towards  the  east.  In  the 
Gard  and  Drome  departments  trias  is  followed  by  Oxford 
clay ;  but  in  Correze,  Lot,  and  Isere  liassic  strata  are  spa- 
ringly developed.  In  the  provinces  of  Cataluna,  Guadalquivir, 
Segovia,  Mancha,  and  Cordoba,  there  are  gaps  in  which  the  lias 
is  wholly  unrepresented.  In  Valencia  and  Aragon  beds  of  this 
age  are  found,  which  may  have  been  continuous  with  those  of 
northern  Italy.  In  "Westphalia  cretaceous  beds  rest  on  carboni- 
ferous schists.  In  the  Grindelwald,  Switzerland,  oolitic  strata 
are  superposed  on  granitic  and  other  crystalline  rocks.  In  the 
Aargau  we  have  a  series  of  liassic  strata,  which  much  resemble 
those  of  Dorsetshire  in  containing  insect  remains,  and  in  indi- 
cating by  their  condition  the  deposition  of  their  materials  in  a 
great  bay  or  arm  of  the  sea.  Professor  Heer  says,  it  was  evidently 
protected  by  a  long  promontory  or  reef  of  rocks.  That  land 
existed  not  far  off,  we  have  already  pointed  out  from  strati- 
graphical  evidence,  but  Professor  Heer  comes  to  the  same  con- 
clusion from  palueontological  facts.  He  dwells  upon  the 
beautiful  preservation  and  abundance  of  the  land  insects.  They 
could  not  have  been  drifted  far,  and  they  could  not  have  been 
exposed  long.  He  believes  they  were  washed  down,  by  a  river, 
and  rapidly  buried  in  the  earthy  matter  which  it  held  in 
suspension.  The  lower  beds  are  entirely  marine,  then  follow 
some  with  the  insect  remains,  which  are  again  succeeded  by 
exclusively  marine  beds.  From  this  he  infers  that  the  land 
was  rising  during  the  first  part  of  the  period  occupied  by  these 
beds,  which  belong  to  the  lowest  lias,  and  are  35  feet  thick ;  and 
that  it  sank  again  towards  its  close.  In  Savoy  oolitic  reposes  on 
carboniferous  strata.  In  Hanover,  Wurtemberg,  Austria,  and 
Italy,  liassic  strata  indicate  that  a  large  portion  of  the  area  was 
oceanic;  and  from  its  direction  and  position  relatively  to  the 
land  of  eastern  England,  and  approximate  portions  of  France  and 
Belgium,  may  have  been  continuous  with  the  liassic  sea  of  York- 
shire. In  Sardinia  a  gap  between  the  Silurian  and  cretaceous 
bespeaks  the  presence  of  land  there,  but  it  does  not  seem  to  have 
been  of  large  extent.  A  similar  gap  occupies  a  considerable  area 
in  Saxony  and  northern  Bohemia.  In  Poland  oolites  rest  on 
carboniferous  beds,  while  throughout  Russia  and  Siberia  the 
place  of  the  lias  is  usually  represented  by  a  gap.    From  this 
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rapid  Bummary  the  reader  may  gather  what  was  the  position  of 
large  liassic  lands  in  the   them  hemisphere.  There  are  mate- 
rials for  afar  better  sketch,  but  they  are  difficult  to  collect;  and 
geologists  rarely  attempt  In  point  out  what  were  the  contours  of 
the  lands  and  seas  of  the  periods  about  which  they  treat. 

We  will  next  say  a  few  words  respecting  the  material  which 
was  laid  down  jn  the  older  liassic  seas.  In  Antrim,  or  at  the 
north-east  corner  of  Ireland,  we  find  that  the  Keuper  is  im- 
mediately succeeded  by  the  chalk  some  ten  or  fifteen  miles  south- 
west of  Belfast.  At  Colin  Glen,  five  miles  south-west  of  this 
town,  the  lower  liassic  series  is  well  developed,  but  is  accom- 
panied by  the  underlying  Rhaetic  beds.  The  Keuper  is  suc- 
ceeded by  nearly  twenty  feet  of  dark  shales,  limestones,  and 
sandstones,  generally  thin  bedded,  and  alternating  with  one 
another.  The  shales  predominate,  comprising  more  than  seven- 
teen feet;  while  the  limestones  do  not  exceed  twenty  inches 
altogether,  and  are  mostly  grouped  near  the  upper  part  of  the 
section.  There  are  a  few  bands  of  sandstone,  each  one  or  two 
inches  thick.  Above  these  comes  the  white  lias  having  a  thick- 
ness of  more  than  twenty-six  feet.  The  lowest  ten  feet  is  grey 
sandy  shale,  and  the  remainder  marls  and  limestones.  During 
the  period  of  the  deposition  of  these  beds  the  conditions  for  the 
accumulation  of  calcareous  materials  were  gaining  the  ascendant, 
while  the  finer  argillaceous  deposits  were  becoming  less  pre- 
valent. Judging  from  these  facts,  it  would  seem  that  Colin 
Glen  was  at  this  time  some  distance  from  the  shore,  and  that  the 
district  around  it  was  sinking.  Above  these  come  the  lower 
lias  beds,  rather  more  than  38  feet  thick,  and  composed  of  lime- 
stones, shales,  and  marls.  The  limestones  form  the  lowest  four 
feet,  whilst  marls  and  shales  make  up  the  remaining  thirty -four, 
the  shales  predominating.  In  this  area,  then,  the  lower  lias  was 
deposited  under  nearly  the  same  bathymctrical  conditions  as 
the  white  lias.  It  is  not  unlikely  the  lias  was  originally  thicker 
and  spread  out  further  westwardly,  since  it  is  overlain  by  cretaceous 
strata ;  and  there  are  signs  of  denudation  having  occurred  before 
these  newer  beds  were  laid  down. 

Passing  into  Glamorganshire  and  Somersetshire  the  indications 
of  the  older  liassic  shore  line  are  numerous  and  manifest ;  and 
traces  even  of  the  fresh  water  courses  of  the  period  are  to  be  de- 
tected. The  westernmost  extension  of  the  lower  lias  in  Great 
Britain  occurs  in  Glamorganshire  and  Somersetshire,  and  in  both 
counties  the  lowest  beds  are  usually  very  peculiar  in  character, 
consisting  largely  of  hard  conglomerates  and  tough  calcareous 
bands.  This  character  is  apparently  associated  with  the  circum- 
stance that  they  rest  upon  or  overlie  the  carboniferous  limestone, 
which  in  many  places  forms  a  sloping  beach  or  cliff-like  surface. 
From  an  examination  of  the  area  generally,  there  is  little  doubt 
that  the  carboniferous  limestone  had  been  elevated  above  the  sea, 
and  considerably  denuded  before  the  triassic  period,  and  that  it 
did  not  become  a  bottom  of  ;tn  ocean  under  circumstances  favour- 
able for  the  preservation  of  organic  remains  before  triassic  and 
early  liassic  times,  and  that  since  then  it  has  been  subjected  but 
slightly,  if  at  all,  to  oceanic  influences.  The  lowest  conglome- 
rates in  and  around  Bridgend,  Glamorganshire,  consist  of  mate- 
rials derived  almost  entirely  from  the  carboniferous  limestone. 
They  are  formed  sometimes  of  rolled  pebbles  of  the  limestone 
itself,  which  must  even  then  have  acquired  a  considerable  degree 
of  hardness  and  toughness,  and  sometimes  of  chert.  The  lime- 
stones are  sometimes  hard  and  crystalline,  and  sometimes  soft  and 
shelly,  while  bands  of  chert  occur  at  intervals.  At  Southern- 
down  cliff,  and  generally  along  the  coast,  the  beds  are  white  at 
the  base,  and  gradually  become  darker  towards  the  top.  Near 
the  summit  argillaceous  materials  become  abundant,  giving  the 
limestones  through  which  they  are  disseminated  a  dark  grey 
lint,  and  forming  thick  intercalated  bands  of  shale.  The  lower 
calcareous  strata  are  denominated  by  Mr.  Tawney,  the  Sutton 
and  the  Southerndown  series,  and  are  regarded  by  him  as  of 

Ere-liassic  age ;  but  the  general  opinion  of  geologists  now  is  ruled 
y  the  researches  of  Moore  and  other  eminent  geologists,  who 
regard  them  as  a  peculiar  modification  of  the  lower  liassic  group. 
At  Brocastle,  midway  between  Bridgend  and  Cowbridge,  the 
carboniferous  limestone  forms  a  cliff,  on  the  face  of  which  there 
occur  a  conglomerate  and  a  limestone.  The  conglomerate  occu- 
pies the  upper  part  of  the  slope,  and  rests  immediately  on  the 
terraced  edge  of  the  carboniferous  limestone;  while  the  liassic 
limestone  lies  above  it  and  occupies  the  lower  part  of  the  slope. 
The  conglomerate  has  an  average  thickness  of  one  foot,  and  the 
limestone  is  exposed  to  a  depth  of  five  feet,  in  which  space  it 
comprises  several  dense  irregularly  bedded  layers,  crowded  with 
Rhynchonella  variabilis  and  corals.  At  Langan,  a  mile  and  a 
half  north-east  of  Brocastle,  similar  deposits  have  been  proved 
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hy  a  shaft  sunk  for  lead-mining.  The  uppermost  beds  were 
regularly  bedded  dense  limestones,  with  partings  of  rnarlff, 
underlain  by  limestones  having  the  peculiar  character  of  the 
Sutton  stone;  which  are  in  their  turn  underlain  by  upwards  of 
160  feet  of  unstratified  conglomerates.  To  the  west  of  Bridgend 
the  lias  is  supported  by  Keuper  beds,  and  there  consists  of  fre- 
quent alternations  of  limestones,  marls  and  clays — there  being 
470  beds  in  a  little  over  300  feet.  These  beds  rarely  contain 
pebbles  of  carboniferous  limestone  or  of  chert,  and  yield  traces 
only  of  galena,  a  mineral  which  is  general  in  Sparing  quantities 
in  the  beds  of  Brocastle  and  Langan.  In  South  Wales  the  car- 
boniferous limestone  is  much  fissured,  and  the  fissures  are  filled 
in  with  liassic  and  Rhaetic  materials ;  but  as  this  feature  is  much 
better  seen  in  Somersetshire,  we  shall  allude  to  it  again  presently. 
There  are  no  sections  in  Somersetshire,  corresponding  in  litho- 
logical  peculiarities  to  those  at  Brocastle  and  its  vicinity,  although 
we  consider  it  probable  such  beds  may  occur  on  the  flanks  of  the 
Mendips.  The  beds  at  Camerton  resemble  those  to  the  west  of 
Bridgend  in  consisting  of  alternations  of  limestones  (or  white  and 
grey  lias,  as  such  limestones  are  called  in  Somersetshire),  clay, 
and  marl ;  but  the  whole  series  is  of  moderate  thickness.  The 
lower  lias  is,  however,  particularly  well  shown  in  the  Camel 
Hill  railway  cutting.  The  Keuper  is  there  80  feet  G  inches 
thick,  and  the  Rhaetic  beds  38  feet  8  inches.  Then  follow  the 
white  lias  in  43  beds,  having  an  aggregate  thickness  of  23  feet, 
and  consisting  almost  entirely  of  marls  and  white  lias  (lime- 
stones). Above  this  is  the  blue  or  lower  lias,  of  which  the 
visible  portion  comprises  182  beds  having  an  aggregate  thick- 
ness of  223  feet  2  inches.  The  blue  lias  consists  of  several  sub- 
ordinate sets  of  beds.  Lowermost  are  the  '  insect  and  crustacean 
beds,'  which  are  a  succession  of  finely  laminated  marls  and  lime- 
stones, characterised  by  impressions  of  insects,  Eryon  u-ilmcoten- 
sis,  scales  of  Lepidotus,  and  possibly  plants.  Then  follow  the 
'  Saurian  and  Ostrca  beds/  a  succession  of  marls  and  firestone, 
with  shells  of  Ostrca  liassica,  Ammonites  planorbis,  &c.,— marls 
and  limestones  with  marine  organisms  for  some  twenty  feet 
more,  when  blue  clays  seem  to  take  the  place  of  the  mails  for 
about  80  feet ;  after  which  blue  marls  again  come  in  and  alter- 
nate with  '  stone '  (probably  limestone)  up  to  the  summit  of  the 
section,  which  does  not  seem  to  be  above  the  horizon  of  the 
Ammonites  Buckiandi  zone.  Within  the  Mendip  Hills  and  the 
area  of  the  Somersetshire  coal-field,  the  triassic,  liassic,  and 
oolitic  beds  are  very  feebly  developed,  as  though  this  district 
had  formed  a  shallow  lagoon  in  the  midst  of  the  old  secondary 
ocean.  How  great  the  reduction  is  will  be  manifest  from  the 
following  figures  given  by  Mr.  Moore,  which  represent  the 
greatest  thickness  of  the  groups  of  strata  indicated  outside  the 
coal  field,  and  their  least  thickness  inside  it : — 


Without  Within 

coal  basin.  coal  basin. 

Feet.  Feet. 

Triassic  beds                                         2000  50 

Rhaetic  beds                                            50  50 

Lower  lias                                              700  2 

Middle  and  upper  lias        .       .       .    .     500  42 

Inferior  oolite                                         170  25 

3420  169 


In  Somersetshire,  as  already  mentioned,  the  carboniferous 
limestone  is  traversed  by  fissures  filled  with  deposits  of  subse- 
quent ages.  In  many  cases  the  materials  belong  to  the  lower 
lias,  and  frequently  occur  under  the  most  extraordinary  condi- 
tions. Thus  near  Frome  the  fissures,  which  are  not  simply 
cracks,  but  irregular  veins,  which  sometimes  have  the  apjiearance 
of  underground  caves,  have  a  general  east  and  west  trend,  and 
traverse  the  limestone  for  long  distances,  probably  miles.  Their 
appearance  and  character  are  well  seen  at  the  quarries  near 
Holwell,  which  are  opened  in  the  carboniferous  limestone.  At 
first  sight  the  excavation  and  the  M  alls  of  the  quarry  appear  to 
exhibit  nothing  but  carboniferous  limestone.  On  further  ex- 
amination it  is  noticeable  that  the  quarrymen  prefer  to  work 
a  certain  vertical  course  of  stone ;  and  their  reason  for  this  is 
that  the  limestone  is  of  two  qualities.  By  working  the  service- 
able bands  only,  the  bad  limestone  is  left  to  project  out  from 
the  sides  of  the  quarries  as  immense  vertical  dykes,  whose 
widths  vary  from  a  few  up  to  twenty  or  thirty  feet.  The  width 
of  each  dyke  varies,  and  some  of  the  widest  can  be  traced  up  to 
mere  cracks  a  few  inches  wide,  through  which  all  the  material 
filling  them  has  been  poured.  These  dykes  are  formed  ot 
liassic  limestone,  and  frequently  have  a  character  analogous  to 
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mineral  veins;  indeed  some  of  them  are  mineral  veins  in  which 
the  principal  gangue  is  crystalline  carbonate  of  lime  and  the 
principal  ore  carbonate  of  iron.  These  dykes  contain  many 
fossils,  which  abundantly  testify  to  the  geological  age  of  their 
formation.  Examples  of  this  kind  are  numerous ;  but  perhaps  the 
most  interesting  is  that  exhibited  at  the  Charter  House  lead  mine 
in  the  highest  portion  of  the  Mendip  table  land.  As  this  mine 
is  now  closed,  and  has  probably  been  examined  by  one  geolo- 
gist only,  we  give  that  geologist's  account  of  it.  "  The  mineral 
districts  comprised  in  this  part  of  the  Mendips  and  Prfddy  were 
extensively  worked  during  the  Roman  occupation;  and  the  great 
industry  they  manifested  is  shown  by  the  enormous  quantity  of 
refuse  slags  and  slimes  left  by  them  in  some  of  its  valleys. 
Owing  to  their  imperfect  mode  of  working,  about  I2h  per  cent, 
of  lead  remains,  which  is  now  being  extracted  by  several  com- 
panies. In  general,  the  lead  ores  of  this  district  'prove'  near  the 
surface;  and  so  well  and  completely  did  the  Romans  appear  to 
have  exhausted  the  veins,  that  little  has  been  subsequently 
worked  profitably;  I  paid  a  visit  to  a  shaft  which  had  been 
sunk  as  an  experiment  by  one  of  the  companies,  but  which  had 
lately  ceased  working,  at  Charter  House  Warren.  It  is  situated 
to  the  north-west  of  the  highest  carboniferous  limestone  plat- 
forms of  the  Mendips.  A  mile  to  the  north  the  old  red 
sandstone,  surrounded  by  the  carboniferous  limestone  shales, 
is  present,  the  carboniferous  limestone  itself,  both  on  its  north 
and  south  Hanks,  being  fringed  by  the  dolomitic  conglomerate, 
beyond  which  the  new  red  sandstone  succeeds.  The  nearest 
horizontal  deposit  of  liassic  age  to  the  north  is  at  Nempnett,  2h 
miles  distant,  which  yields  Pectea  Pollux  and  Lima  tuberculata. 
Two  miles  to  the  east,  above  Harptree,  a  carboniferous  limestone 
basin  is  idled  with  a  siliceous  liassic  deposit,  in  which  arc  an 
abundance  of  Lima  gigantta  and  Pectcn  Pollux,  whilst  to  the 
south-west  this  formation  is  six  miles  removed.  In  examining 
some  blocks  of  conglomerate  brought  out  of  the  above  workings, 
I  detected  part  of  a  Cidaris  Edvxtrdsii,  and  was  thus  induced  to 
give  a  closer  attention  to  it  than  I  otherwise  intended.  The 
shaft  was  then  covered  up,  but  near  it  was  a  small  heap  of  blue 
clay  in  which  I  found  Blii/nchonella  variabilis,  and  fragments  of 
other  shells,  evidently  of  liassic  age.  I  was  informed  by  one  of 
the  miners  that  this  clay  had  been  brought  from  the  lowest  part 
of  the  mine,  before  it  had  ceased  working.  To  prove  the 
correctness  of  this  statement,  and  learning  that  the  ladders  had 
been  left  in,  I  induced  the  manager  of  the  adjoining  works  to 
uncover  the  shaft  that  I  might  go  down  for  its  examination — a 
work,  from  the  state  of  the  shaft,  not  unattended  with  some 
danger.  On  descending  I  examined  several  of  the  upper  galleries, 
and  found  the  materials  therein  chiefly  composed  of  crystalline 
carbonate  of  lime,  giving  place  occasionally  to  sulphate  of 
barytes,  conglomerate,  and  thin  bands  of  vertical  limestone, 
with  all  the  ordinary  features  of  a  mineral  vein.  From  the  end 
of  one  of  the  galleries,  at  a  depth  of  90  feet  I  secured  some 
samples  of  what  appeared  to  be  a  sandy  deposit,  but  which, 
when  washed,  was  found  to  be  almost  entirely  composed  of  the 
dismembered  joints  of  Encrinites,  chiefly  (if  not  wholly)  of  the 
carboniferous  limestone  age,  and  with  occasional  small  pebbles 
of  haematite  iron  ore.  Proceeding  to  the  bottom  of  the  shaft, 
at  a  depth  of  270  feet,  I  had  the  pleasure  of  reaching  the 
object  of  my  search,  and  there  found  a  deposit  of  deep  blue  or 
greenish  clay,  12  feet  thick,  giving  the  appearance  of  having  in 
places  been  deposited  in  thin  horizontal  layers,  and  therefore 
slowly,  while  at  other  spots  it  presented  a  more  conglomeratic 
character,  and  contained  driftwood,  pebbles,  &c.  Owing  to  the 
difficulties  attending  the  undertaking,  and  its  satisfactory  issue, 
I  never  returned  to  daylight  with  greater  satisfaction  than  on 
this  occasion.  Having  arranged  for  the  removal  of  a  quantity 
of  the  clay  to  Bath,  it  was  there  subjected  to  a  long  examination, 
and  resulted  in  my  finding  a  fauna  in  great  part  new  to  this 
country.  Although  certain  that  the  deposit  belonged  to  the 
lower  lias,  I  was  then  unable  to  determine  with  any  precision 
the  exact  horizon  it  would  occupy  when  compared  with  any 
of  the  known  stratified  beds.  There  can  be  little  doubt 
that  the  liassic  seas  at  this  period  occupied  the  profound  depths 
of  the  carboniferous  limestone  fissures,  within  which  the  organic 
remains  were  probably  living  contemporaneously  with  the 
deposition  of  liassic  beds  at  other  points.  The  delicacy  and 
perfect  condition  of  the  fossils  show  that  their  presence  is  not  due 
to  the  denudation  and  the  redisposition  of  previously  existing 
beds  within  the  fissures.  We  may  deem  it  a  most  interesting  fact 
and  one  most  difficult  to  account  for  by  those  who  still  advocate 
the  plutonic  origin  of  mineral  veins,  that  from  this  one  locality 
there  have  been  obtained  at  least  115  species  of  fossils  below  the 


Mendip  horizon  for  workable  minerals.  A  few  of  these  in  the 
vein  above,  and  also  in  the  clay  at  the  base,  are,  as  might  be 
expected,  derived  from  the  carboniferous  limestone  ;  but  these 
specimens  are  readily  distinguished  from  those  of  liassic  age,  and 
are  not  more  than  twenty  in  number ;  they  consist  chiefly  of 
different  species  of  bryozoa  and  corals,  with  three  species  of 
brachiopoda,  viz.,  Terebratula  hastata,  Orthis  Micheiini,  and 
Atrijpa.  I  found,  therefore,  under  these  peculiar  circumstances, 
about  ninety-five  species  of  lower  liassic  organisms, — a  larger 
fauna  than  had  up  to  this  time  been  obtained  from  any  stratified 
bed  of  that  age,  or,  I  might  almost  say,  from  the  whole  liassic 
formation  in  this  country.  Although  the  veins  are  chiefly  pro- 
ductive in  their  upper  portions,  the  blue  clay  in  which  these 
remains  are  found  is  mineralized,  and  contains  almost  seven  per- 
cent, of  galena.  The  wood  in  it  is  converted  into  jet,  and  its 
cells  filled  occasionally  with  that  mineral.  On  perusing  the 
following  list,  and  comparing  its  general  fauna,  it  will  be  seen 
that  many  of  the  species  are  identical  with  those  from  Rrocastle 
in  South  Wales  ;  and  these  again  with  others  from  the  Sutton 
stone,  to  be  hereafter  noticed  ;  whilst  both  those  localities  will 
be  found  to  have  species  in  common  to  the  so-called  Infra-lias  of 
the  Cote  d'Or,  Valogne,  Luxembourg,  and  Hettange.  By  an 
accident,  several  species  of  Foraminifera,  in  addition  to  the 
twelve  given  in  the  list,  were  lost.  These  are  intimately  con- 
nected with  those  from  the  Foraminifera  zone  at  the  top  of  the 
lower  lias  at  Camerton.  Eleven  species  of  Entomostraca  are  in- 
cluded in  the  list,  and  for  their  examination  I  am  indebted  to 
my  friend,  Professor  Jones,  F.G.S.,  who,  however,  assures  me 
that  the  known  forms  belong  to  species  occurring  in  the  carbon- 
iferous rocks,  some  having  been  found  also  in  the  Permian  ; 
and  that  the  new  species  have  their  allies  in  the  same  deposits. 
The  Brachiopoda  are  of  nine  genera,  several  of  them  being  spe- 
cifically identical  with  forms  from  the  upper  lias  and  inferior 
oolite.  Leaving  out  the  minute  Gasteropoda  which  appear  to 
unite  this  deposit  with  the  continental  beds,  the  general  fades  of 
the  former  would  connect  it  with  the  upper  portion  of  the 
lower  lias ;  and  the  presence  of  Beleninites  acutus,  which  hitherto 
has  not  been  found  lower  than  the  upper  of  the  Ammonites 
Bucklandi  beds,  would  strengthen  this  conclusion.  Several 
small  casts  of  Ammonites  were  found  with  them,  but  cannot  be 
recognized  specifically.  Both  palajontologically  and  as  bearing 
upon  my  view  of  the  former  physical  condition  of  the  Mendip 
Hills,  the  recognition  for  the  first  time  of  a  terrestrial  fauna  will 
be  considered  of  some  interest.  From  the  tertiary  downwards, 
until  the  discovery  by  Dr.  Dawson  of  a  species  of  Pupa  in  the 
coal  beds  of  Nova  Scotia,  no  evidence  had  been  obtained  of  any 
terrestrial  mollusca,  and  there  still  remains  the  wide  interval  to 
be  filled  up.  In  this  I  have  much  pleasure  in  assisting,  by  record- 
ing the  presence  of  three  genera  of  land  shells  at  the  bottom  of 
the  Mendip  mine,  in  the  deposit  «above  noticed.  These  are 
Vertigo,  Proserpina,  and  Helix.  I  have  the  honour  to  propose 
for  them  the  specific  names  Vertigo  Murchisoni,  Proserpina, 
Lyelli,  and  Helix  Dawsoni.  A  single  seed-vessel  of  UJiara,  which 
unfortunately  is  not  in  good  condition,  indicates  the  presence  of 
aquatic  plants,  and  the  occurrence  of  the  genera  Valvata  and 
IJlanorbis  establish  the  presence  of  terrestrial  streams,  and  their 
communication  with  the  Mendip  fissures"  (Moore).  The  re- 
markably high  degree  of  preservation  of  some  of  these  remains 
can  scarcely  be  more  strikingly  displayed  than  by  some  of  the 
gasteropods  retaining  in  j>art  their  ornamentation,  and  occupy- 
ing, to  all  appearance,  the  kind  of  habitat  which  we  might 
expect  they  would  frequent  during  life.  Thus  Moore,  referring 
to  the  gasteropods  of  Brocastle,  states  "  it  is  rarely  that  they  can 
be  recognized  in  the  matrix  of  the  stone  itself  in  this  section ; 
they  are,  rather,  rxsually  attached  to  its  outer  surface  or  to  the 
hollows  presented  by  the  conglomeratic  character  of  the  body." 
The  differences  in  the  general  fauna  found  at  the  different  locali- 
ties is  probably  not  entirely  due  to  diversity  of  age,  for,  if  we 
mistake  not,  some  localities  abound  more  in  what  were  probably 
shore- dwellers  than  others,  and  the  deposits  clearly  indicate  that 
some  of  them  were  deposited  close  to  the  ocean  margins,  while 
others  were  being  formed  at  the  same  time  in  deeper  water. 
This  point  is,  apparently,  somewhat  obscured  in  the  list  given 
by  Mr.  Moore,  owing  to  no  distinction  being  made  between 
those  forms  which  are  confined  to  or  prevailed  in  the  shore 
beds  or  conglomerates  and  cavernous  limestones,  and  those  which 
are  most  abundant  in  the  deeper  water  deposits.  The  following 
list,  drawn  up  by  Mr.  Moore,  comprises  only  a  portion  of  those 
found  in  the  lower  lias  of  Somersetshire  and  Glamorganshire, 
and  numbers  no  less  than  429  species,  while  the  middle  and  upper 
lias  of  western  England  have  yielded  about  580  species  only. 
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riantoo. 

Chara  Hassiea,  Mooro  .       .  • 
Arancaritos  pcrogrinus,  Stornb. 
Trotozoa. 
Foraminifera. 
Cristcllaria  costata,  D'Orb. 
C.  crcpidula,  F.  <fc  M.   .      .  . 
0.  cultrata,  Mont. 
C.  lituus  

C.  rotula,  Lam. 

Dentalina  communis,  D'Orb.  . 

D.  intornipta,  D'Orb.  .  .  . 
D.  obliqua,  Lura. 

D.  ovicula,  D'Orb.  .  .  . 
D.  obliquestriata,  Reuss. 
D.  pauperata,  D'Orb.  .  .  . 
Frondicularia  eomplanata,Mont 
F.  striatula.  Reuss.  .  .  . 
Involutina  lia.ssica,  Jones 


1. 

Lingulina  carinata,  D'Orb. 
L.  tencra,  Bom.  . 
Marginulina  lituus,  D'Orb. 
If,  rapbanus,  Linn. 
N'odosaria  fascia),  Linn. 
N.  paucicostata,  Room. 
N.  radlcula,  Linn. 
N.  rapbanus,  Linn. 
N.  raphanistrum,  Linn.  . 
N.  Zippei,  Rol.  . 
Planularia  Bronni,  Roem. 
P.  cornucopias,  n.  Bp.  . 
P.  longa,  Coruucl 
P. 


Trochammina  inccrta.  P.  &  J 
Vaginulina  legumen,  Linn.  . 
V.  laevigata,  Roem.  . 
V.  striata,  D'Orb.  . 
Spongida. 
Grantia  antiqua,  Moore  . 

Spongia,  sp  

Ccelcnterata. 
Actinozoa. 
Astrocoenia  costata,  Duncan 
A.  dendroidea,  Dun. 
A.  favoidea,  Dun.     .  '. 
A.  gibbosa,  Dun.  . 
A.  minuta,  Dim. 
A.  plana,  Dun. 
A.  pediinculata,  Dun. 
A.  spinigera,  Dun. 
A.  rcptans,  Dun. 
A.  parasitica,  Dun. 
Cyathoccenia  dendroidea,  Dun 
C.  costata,  Dun. 
C.  incrustans,  Dun. 
Elysastnea  Moorei,  Dun.  . 
E.  Fisheri,  Laube. 
Isastra;a  globosa,  Dun. 
I.  sinemuriensis,  Do  From. 
Latimaiandra denticulata,  Dun 
Montlivaltia  brevis,  Dun.  . 
M.  Brodiei,  Dun. 
M.  Murchisonise,  Dun.        .  , 
M.  polymorphs,  Terq.  &  Pictte 
M.  pediinculata,  Dun. 
M.  parasitica,  Dun.  . 
M.  simplex.  Dun. 
M.  WaUi;c,  Dun. 
M.  sineniuriensis,  D'Orb. 

M.  sp  

Rhabdophyllia  recondita, 

Laube  

Septastraea  excavata,  Dc  From 
Thccosmilia  affiuis,  Dun. 
T.  dentata,  Dun. 
T.  irregularis,  Dun. 
T.  Michclini,  Terq.  &  Pictte 
T.  Martini,  Dc  From. 
T.  plana,  Dun. 
T.  mirabili?,  Dun. 
T.  serialis,  Dun.  . 
T.  Walliae,  Dun. 
T.  Terqucmi,  Dun. 
T.  rugosa,  Laube. 
T.  Suttonensis,  Dun.  . 
Aunulosa. 
Echiuodermata. 
Apiocrinus  Amalthei,  Qucnst.  , 
Cidaris  Edwardsii 
Cotylederma  fistulosa  .      .  , 
C.  vasculum  - 

Cidavis  sp  

Hcmipedina  Bowcrbankii, 

Wright  

Ophioderma  sp  

Pcntacrinus  tuberculatus,Miill, 
I'.  robustus,  Wright . 
Plicatocrinus  Mayalis,  Dcsh.  , 
Tropidaster  pectinatus,  Forbes 
Annelida. 

Serpula  strangulata,  Terq. 

S.  aocialis  


■  : 
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Annelida. 

Sorpula  sp  

Crustacea. 

PollicipcH  ihomboidalis,  Moore 

liairdia  ploboia,  Jones 

B.  brevis,  Jones  it  Kirkby  .  . 
(,'y there  bilobata,  Mlinst.  . 

C.  soqualis,  Jones,  MS.  .  . 
0.  spinifcra,  Jones,  MS.  . 

0.  fabulinaV  Jones  &  Kirkby  . 
C.  Kutorgiana,  Jones,  MS. 
C.  curva,  Jones,  MS.    .       .  . 
0.  intermedia,  Mllust. 
C.  ambigua,  Jones,  MS.      .  . 
0.  Thraso,  Jones 
Cyfherella  aspera,  Jones     .  . 
Kirkbya  plicata,  Jones 
Moorea  tenuis,  Jones  .       .  . 
M.  obesa,  Jones,  MS.  . 
N'ormania  nmndula,  Jones  .  . 
Eryon  wilmcotensts,  Woodw.  . 
Seapheus,  sp.  nov.       .       .  . 
Insocta. 

Coleoptera,  sp  

Orthoptcra,  sp.  .       .  . 

Mollusca. 
Polyzoa. 

Bcrenicea  Archiaei,  Haime 
Neuropora  Halmii,  Desl.     .  . 
N.  sp.  


N.  mammilla ta 
N.  sp. 


Stomatopora,  sp  

Brachiopoda. 
Argiope  liassina,  E.  Desl. 
A.  Perieri,  E.  Desl.      .       .  . 
A.  Suessei,  E.  Desl.  . 
Crania  Gumberti,  E.  D^  si.  .  . 

C.  liassica  

Discina  Davidsonii,  Moore  .  . 
Leptsena  roatrata,  E.  Desl. 
L.  Bouchardii,  Dav.     .       .  . 
Ij.  Davidsonii,  Bouch. 

Linguhi,  sp  

Rhynchonella  conciuna,  Sow.  . 
R.  egretta,  Dei-1. 

R.  fallax,  Desl  

R.  furcillata,  Theod. 

R.  rimosa,  Ziet  

R.  variabilis,  Scbloth. 

R.  subvai  iabilis,  Dav.  .      .  . 

Spirifera  Walcottii,  Sow.  . 

S.  oxygona,  Desl.        .       .  . 

S.  MUnsterii     .       .      .  . 

S.  Deslongchampsii,  Dav.    .  . 

S.  verrucosa  .... 

Suessia,  sp  

Tcrebratula  punctata,  Sow. 
T.  Waterhousei,  Dav.  .       .  . 
Tcrebratulina  Deslongchamp- 
sii, Dav  

Thccidium  Bouchardii,  Dav.  . 
T.  granulosum,  Moore  .  .  . 
T.  Moorei,  Dav. 

T.  rusticum,  M^ooro      .      .  . 
T.  triangularis,  D'Orb. 
Zellania  Davidsonii,  Moore  .  . 
Z.  Laboucbcrei,  Moore 

Z.  obesa   

L  miellibranchiata. 

Anomia  irregularis,  Terq 

A.  pellucida,  Terq.  . 

Avicula  Alfredi,  Terq.  .       .  . 

A.  Buvignieri,  Terq.  . 

A.  Dunkeri,  Terq.       .      .  . 

A.  Deshayesii  .... 

A.  decussata,  Goldf.     .       .  . 

A.  inequivalvis,  Sow. 

A.  infraliassina,  Martin       .  . 

A.  nuda,  Moore 


I  I 


:ci_ 
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Gervillia  acuminata,  Terq. 
Gryphaja  incurva,  Sow. 
G.  depressa,  Phillips 
Hinnites,  sp.       .       .  . 
n.  li;issicus,  Terq. 
Inoceramus,  sp.  . 
Isodonta  Engelhardti,  Terq. 
Lima  gigautea.  Sow.  . 
L.  amoena,  Terq. 
E.  dentata    .       .      .  . 
L.  Deslongchampsii,  Stol. 
L.  densicostu,  Quenst. 
L.  duplicata 
L.  Haueri,  Stol. 
L.  Hermanni,  Voltz.  . 
L.  Hettangiensis,  Terq. 
L.  scrobieulata,  Quenst.  . 
L.  tuberculata,  Terq.  . 
L.  punctata,  Sow.  * . 
Ostrea  arietis,  Quenst. 
O.  intusstriata,  Em.  . 
O.  irregularis       .       .  , 
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Ostrea  Uasslca  . 
().  monoptera,  Desl. 
0.  ocrcata,  Dcsl. 

Focten  aequiplicatus,  Tcrq. 

1'.  palosus,  Stol.  . 
P.  Pollux,  D'Orb.  . 
P.  subbevis,  Phil,  . 
P.  vcrtieillus,  Stol.  . 
P.  Etlicridgci,  Taw. 
P.  toxtorius,  Bchlotb. 
P.  Thiollieri,  Martin 
1'.  Whatloyensis,  Monro 

P.  Bp  

P.  dispar?  .... 

P.  Ilolloi,  Stol.  . 

Pinna  folium,  rhil. 

P.  scmistriata,  Tcrq. 

l'lacunopsis  .... 

riicatula  bcttangioiiMs,  Tcrq. 

P.  acuminata 

P.  pcllueida.  Tcrq.  . 

P.  spinosa.  Sow.  . 

P.  sarcinula,  Goldf.  . 

P.  Bay  Hi,  Torq.  . 

Spondylus  liassicus,  Tcrq. 


Area  Collcnoti,  Martin. 

A.  pulla,  Tcrq.  . 

A.  sinemuriensis,  Martin 

Aslarte  cingulata,  Tcrq.  . 

A.  exigua,  Tcrq.  . 

A.  acuti,  Moore . 

A.  psilonoti,  Qucnst.  . 

A.  irregularis,  Tcrq.  . 

Cardinia  elongata,  Stu'ch.  . 

C.  exigua,  Tcrq. 

C.  Listcri,  Sow.  . 

C.  Morisi.  Tcrq. 

C.  Morcana,  Martin     .  . 

C.  sublamellosus,  Martin . 

Cardita  tetragona,  Tcrq. 

C.  Heberti,  Terq. 

Cardium  Heberti,  Terq. 

C.  Phillpianum,  Tcrq. 

C.  Terqucmi,  Martin  . 

Cueullxa  bettangiensis,  Terq. 

C.  similis,  Terq.  . 

Cypricardia  Bronni,  Martin 

C.  comprcssa,  Terq. 

C.  sp  

0.  inclusa  .... 
(J.  Winwoodii,  Moore 
Gastrocbiena  liassina,  Tcrq. 
Lcda  Heberti,  Martin 
Litbodomus  arenicola  ?  Tcrq. 

1.  uciua  arenicola,  Terq. 
Modiola  product.!,  Terq. 
M.  minima,  Sow. 

M.  llillana,  Sow.  . 
Mytilus  arenicola,  Terq.  . 
M.  lamellosus,  Terq.  . 
M.  liassicus,  Terq. 
M.  Simoni,  Tcrq.  . 
M.  sinemuriensis,  Martin 
Myacites,  sp.  ... 
Nucula,  sp. 

Mva,  sp  

M. 


to  P 
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Opis  triangularis,  Moore     .  . 

O.  sp  

Pholadomya  ambigua,  Sow. 
P.  arenacea,  Terq. 
Saxicava  sinemuriensis,  Mar- 
tin   

S.  arenicola,  Terq. 

S.  Bronni,  Martin.       .       .  . 

Tancredia  securiformis,  Terq.  . 

T.  tenera,  Terq  

Unicardium  cardioides 
Gasteropoda. 
Actaeon  angulifer,  Martin    .  . 
A.  sinemuriensis,  Martin . 
Alaria  rudis,  Moore     .      .  . 
A.  fusiformis,  Moore 
Amberleya  alpinus,  Stol.     .  . 
A.  apicalis,  Moore 
A.  grandis,  Moore       .      .  . 
A.  turrita,  Moore 
Ampullaria  carinata,  Terq.  .  . 
A.  planulata,  Terq.  . 
A.  angulata,  Desl.       .       .  . 
Ceritbium  acuticostum,  Terq.  . 
C.  Collenoti,  Martin.    .      .  . 
C.  Dvimortieri,  Martin 
C.  Henrici,  Terq.  . 
C.  gratum,  Terq. 
C.  Jobai,  Terq. 
C.  nodulosum,  Moore 
C.  pellucidum,  Moore  . 
C.  pentacoste,  Moore 
C.  planicostatum,  Moore 
C.  paludinare,  Terq. . 


Cerithium  pornlosum,  Terq.  . 

C.  pupa,  Martin 

0.  rotundatnm     .      .       .  . 

C.  Semclo,  D'Orb.  . 

C.  ■piratum,  Moore     .      .  . 

C.  sinemuriensis,  Martin  . 

0.  trinodulosum,  Martin 

C.  verrucosum  .      .       .  . 

Chcmnitzia  Oppcli,  Martin  .  . 

C.  polita,  Martin 

Chiton  bilobatum,  Dosl.      .  , 

C.  radiatum,  Moore  . 
Dclpbinula  inula,  Mooro     .  . 
I),  reflcxilabrum,  Homo  . 

Dontalium,  sp  

Discoholix  cornucopias,  Moore . 

D.  fimbriatus,  Mooro  .  .  . 
Fusus  Jenynsii,  Mooro 

F.  Terqucmi,  Mooro    .       .  . 

Helix  Dawsoni,  Mooro 

nydrobia,  sp.       .       .       .  , 

Dittorina  circularis,  Mooro 

L.  oralis,  Mooro  .     .     .  , 

L.  clathrata  . 

Mclania  acuta,  Mooro  .       .  . 

M.  abbrcviata,  Terq.  . 

M.  crassilabrata,  Terq. .       .  , 

M.  dnbia,  Tcrq. . 

M.  nodulo-carinata,  Mooro  .  . 

M.  dunravenensis,  Moore. 

M.  Tbcodori,  Martin    .       .  , 

M.  usta,  Terq  

Ncrimea  acuminata,  Moore  .  , 
N.  Horneri,  Mooro    .  . 
N.  mendipensis,  Mooro       .  , 
N.  rudis,  Mooro. 
Neritina  arcnacoa,  Terq.     .  , 
N.  canalis,  Terq. 
N.  bettangiensis,  Tcrq.       .  , 
Neritopsis  exigua,  Tcrq.  . 
N.  cancellatus,  Terq.    .      .  , 
N.  hevis,  Stol.  . 
Ortbotoma  avena,  Tcrq. 
O.  frumcntum,  Terq. 
O.  oryza,  Tcrq.    .       .  . 
O.  tnticum,  Terq. 
O.  sp. 


Patella  ornata,  Moore 

P.  Bnnkeri,  Terq  

P.  Scbmidti,  Tcrq.  . 
Pbasianella  liasiua,  Terq.    .  . 
P.  turbir.ata,  Stol. 

P.  nana.  Torq  

l'lanorbis  mendipensis,  Moore . 
Proserpina  Lyelli,  Moore    .  . 
Ptcrocheilos  primus.  Moore 
Pleuratclla  primus,  Mooro  .  . 
Pleurotomaria  concava,  Martin 

P.  anglica,  Sow  

P.  cxpansa,  Sow. 

P.  mendipensis,  Moore.      .  . 

P.  densa,  Terq  .... 

P.  hettangiensis,  Terq.       .  . 

P.  Bucbi,  UesL  .... 

P.  Mozcllanus,  Tcrq.    .       .  . 

P.  nucleus,  Tcrq. 

P.  Hennocquii,  Terq.  .      .  . 

P.  Henrici,  Martin  . 

P.  lens,  Terq  

P.  rotelliformis,  Dunk.  . 
P.  trochcata,  Terq.  .  . 

Purpurina  tricarinata,  Martin  . 
Pyrula  liassica,  Moore  .  .  . 
Rimula  elegans,  Moore 

B.  liassina,  Terq  

R.  sp. . 

Solarium  lunatum,  Moore   .  . 
S.  lenticidare,  Terq.  . 
Straparollus  Oppeb,  Martin 
S.  tricarinatus,  Terq. 
Trochotoma  brocastellcnsis, 

Moore  

T.  Lycettii,  Moore  . 
Troehus  apicabs,  Moore      .  . 
T.  Deslongcbampsii,  Moore 

T.  epidus,  Stol  

T.  gradatus,  Moore  . 

T.  Juliani,  Terq  

T.  Lnnganensis,  Moore 

T.  nitidus.  Terq  

T.  latilabrus,  Stol.  . 

T.  Eliza;,  Moore    .      .      .  . 

T.  holwcllensis,  Moore 

T.  tubicola,  Terq  

T.  Piettei,  Martin  . 

T.  sinistrorsus      .      .      .  . 

Turbo  solidus,  Moore       .  . 

T.  apicalis,  Moore.       .       .  . 

T.  brocastellensis,  Moore  . 

T.  costellatus,  Terq.     .       .  . 

T.  gemmatus,  Terq.  . 

T.  liassicus,  Martin      .       .  . 

T.  nodulo-carinatua,  Moore 
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This  list  presents  several  interesting  features,  some  of  which 
have  been  pointed  out  Ly  Mr.  Moore  himself.  It  indicates  that 
the  general  poverty  of  the  lias  in  corals  is  due,  not  to  the  cir- 
cumstance that  those  beings  were  actually  rare  in  liassic  times, 
but  because  we  have  seldom  chanced  to  hit  upon  those  localities 
and  strata  in  which  they  prevail.  The  general  fauna  has  in  many 
respects  the  apparent  fades  of  one  that  might  be  expected  to 
frequent  rocky  shores  and  shallow  seas,  as  is  witnessed  by  the 
species  of  Fusus,  Patella,  Littorina,  Trochux,  Gastroehama,  &c, — 
genera  which  especially  frequent  such  habitats  on  our  coasts  at 
the  present  time.  The  corals  are  unknown  on  our  coasts  now 
in  such  variety  and  profusion  ;  but  call  to  mind  the  coral-clad 
shores  of  warmer  climes. 

The  middle  and  upper  lias  are  well  represented  in  Dorsetshire, 
where,  however,  the  upper  surfaces  of  the  beds  appear  to  have 
undergone  considerable  denudation.  The  middle  lias  embraces 
upwards  of  500  feet  of  strata.  The  marls  of  the  lower  lias  pass 
up  into  the  limestones  and  marls  of  the  middle  lias,  the  limit 
being  marked  by  some  bands  of  limestones  in  which  Ammonites 
raricostatus  is  somewhat  abundant,  although  it  is  not  known  to 
ascend  higher.  Bekmmites  are  remarkably  abundant,  the  preva- 
lent forms  being  B.  elovgatus  and  B.  lonr/issimus.  These  beds 
also  yield  the  remarkable  cephalopod  Xiphoteuthis  Bcchci.  The 
part  of  the  series  marked  by  these  Belcmnite  beds  comprises  about 
80  feet  of  blue  and  grey  non-micaceous  marls,  in  which  the 
limestones  form  subordinate  bands.  At  about  this  level  there 
are  several  veins  of  nodules  containing  Ammonites,  whose 
chambers  are  partially  filled  with  a  greenish  calc  spar,  whence 
they  are  termed  the  'green  Ammonites  beds.'  Grey  marls  to  the 
extent  of  seventy  feet  or  more  overlie  these,  and  then  occur  the 
'three  tiers,' or  three  layers  of  a  fine-grained  micaceous  calcareous 
sandstone.  This  is  said  to  be  the  lowest  horizon  in  the  Dorsetshire 
middle  lias  at  which  mica  makes  its  appearance,  a  mineral  which 
is  usually  present  in  the  marls  above  this  point.  The  grey 
micaceous  marls,  with  a  few  intercalated  sandstones,  succeed  for 
about  150  feet,  at  the  highest  part  of  which  are  two  thin  highly 
fossiliferous  bands,  of  which  the  Iowct  is  called  '  the  shell  bed/ 
from  the  great  abundance  of  molluscan  remains  yielded  by  it  ; 
and  the  other  is  the  '  star-fish  bed,'  so  called  on  account  of  the 
line  specimens  of  Ophioderma  Egertoni  and  0.  teauibranchiata 
which  it  has  afforded.  After  this  a  marked  change  sets  in,  for 
sands  more  or  less  marly,  and  with  nodules  of  indurated  sand, 
prevail  for  the  next  150  or  more  feet.  A  little  above  the  central 
portion  is  a  band  of  blue  micaceous  silicco-calcareous  stone,  desig- 
nated the 1  Margaritatus  stone/ from  its  abounding  in  Ammonites 
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margaritatus.  These  sands  might  be  considered  to  terminate 
the  middle  lias,  since  the  clay  which  overlies  it  is  admittedly  of 
upper  liassic  age,  and  it  might  be  expected  that  the  change  of 
fauna  would  in  the  main  coincide-  witfi  the  change  of  conditions. 
Mr.  Day,  however,  maintains  that  the  middle  lias  certainly 
includes  the  lower  portion  c4  this  clay;  but  we  will  give  his 
own  statement  respecting  the  matter.  "  Over  these  upper  sands, 
which  are  frequently  indurated  into  massive  blocks  01  sandstone 
rather  than  into  nodules,  and  which  form  the  'blue  band' 
upwards,  measuring  about  70  feet  in  thickness,  i.<  a  mas  -  of  very 
micaceous  grey  marl  or  clay  about  18  feet  in  thickness.  This 
is  capped  by  a  remarkable  band  of  stone,  the  lower  portion  of 
which  is  in  great  part  a  conglomerate,  the  pebbles  being 
imbedded  in  a  more  or  less  ferruginous  matrix  with  oolitic 
granules.  In  places,  however,  this  part  of  the  bed  assumes 
more  the  appearance  of  the  marl-stone  of  other  districts  :  it  is 
separated  from  the  higher  portion  of  the  stone  by  a  seam  of 
iron  ore,  seldom  more  than  an  inch  in  thickness,  but  occa- 
sionally becoming  thicker,  and  then  containing  a  remarkable 
assemblage  of  Mollusca  amongst  the  water-worn  pebbles.  This 
'  Plcurotomaria  bed,'  as  I  have  termed  it,  and  the  underlying 
equivalent  of  the  Marlstone,  appear  not  to  be  persistent  through 
the  section,  but  the  upper  portion  of  the  bed  of  stone  can  be 
traced  throughout.  This  higher  part  is  composed  of  thin  bands 
of  a  hard,  dense,  almost  chert-like,  limestone,  separated  by  thin 
lamina}  of  yellow  ochreous  clay;  the  whole,  however,  being 
consolidated  into  one  block.  The  entire  thickness  of  the 
associated  marlstone  and  limestone  (belonging  to  the  upper 
lias)  varies  from  two  to  three  feet.  This  extraordinary  band  of 
stone,  thus  including  the  boundary  line  of  two  formations, 
is  interposed  between  portions  of  the  same  great  clay  deposit, 
since  above  it  there  is  a  mass  of  grey  micaceous  marl  precisely 
similar  in  character  to  that  below.  This  marl  is  continued 
upwards  for  about  70  feet.  We  have  already  seen  that  blue 
marl,  similar  to  that  of  the  lower  lias,  is  continued  some  20 
feet  into  the  Belcmnite  beds  of  the  middle  division  ;  here,  on 
the  contrary,  we  find  the  higher  limit  of  the  latter,  as  defined 
by  fossils,  carried  upwards  into  a  clay  deposit  most  certainly 
belonging  in  the  mass  to  the  upper  lias.  We  thus  see  that 
the  organic  and  inorganic  conditions  characteristic  of  two  con- 
tiguous groups  do  not  always  possess  the  same  boundary  hne." 
This  stone  is  more  especially  interesting  as  it  closely  resembles 
some  of  the  South  Wales  lower  lias  beds,  and  appears  to  have 
been  formed  under  somewhat  similar  circumstances.  Mr.  Day 
mentions  the  pebbles  and  small  boulders,  the  perforations  of 
Lithodomi,  the  collection  of  shells  in  the  hollows  of  the  con- 
glomerates, the  Serpulw  on  the  shells  and  pebbles  ;  all  which 
points  have  their  parallel  in  the  Brocastle  beds. 

In  the  north  of  France  the  liassic  beds  are,  generally  speak- 
ing, poorly  developed  whether  as  regards  the  variety  of  stages 
or  the  thickness  of  the  deposits.  In  the  department  of  Yonne, 
or  near  the  centre  of  France,  the  upper,  middle,  and  lower  has 
occur,  the  former  two  being  of  considerable  thickness,  while  the 
last  is  thin.  The  range  is  apparently  from  the  zone  of  Ammo- 
nites Buclrfandi  below  to  that  of  Am.-communis  above.  The 
lower  lias  consists  of  limestones  having  an  aggregate  thick- 
ness of  about  16  feet.  The  middle  lias  is  180  feet  thick,  of 
which  the  lowermost  16  feet  consists  of  highly  argillaceous  lime- 
stones, the  next  155  feet  of  marls,  abounding  in  septaria,  but  un- 
fossiliferous,  while  the  remainder  is  made  up  of  limestones  with 
clay  partings.  The  upper  lias  is  about  155  feet  thick,  the  lower 
93  feet  being  made  up  of  alternations  of  laminated  clay  and  ar- 
gillaceous limestone,  and  the  remaining  62  feet  of  alternations  of 
marl  with  limestone.  There  is  here  an  entire  want  of  that 
arenaceous  element  which  prevails  towards  the  higher  part  of 
the  series  in  Dorsetshire.  Farther  north-west,  or  in  the  depart- 
ment of  Ardennes,  sandy  beds  enter  largely  into  the  composition 
of  the  upper  part  of  the  series  as  ir:  Dorsetsliire. 

(Moore,  C,  Quar.  Jour.  Geol.  Soc.  xxiii.  p.  449 — 568  ;  Tate,  R., 
Quar.Jour.  Geol.  Soc.  xx.  p.  103  ;  xxiii.  p.  297 — 314  ;  D'Archiac, 
Histoire  des  Progres  de  la  Geologic,  tomes  6  and  7.) 

LIEBERKURNIA  [Foramixifera,  E.  C.  S.]. 

LIGNITE  [E.  C.  vol.  iii.  cols.  429—430].  This  term  is 
applied  to  those  collections  of  vegetable  matter,  whether  wood 
or  not  is  immaterial,  which  have  undergone  so  considerable  an 
amount  of  change,  both  physical  and  chemical,  that  the  original 
structure  is  for  the  most  part  indistinct  to  the  unassisted  eye.  It 
merges  so  gradually  into  peat  on  the  one  hand,  and  into  coai  on  the 
other,  that  no  definition  can  be  applied  which  will  not  embrace 
some  varieties  either  of  peat  or  coal.  One  of  the  best  definitions 
is  the  German  term  "  brown  coal,"  which  implies  a  more  or  less 
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compact  carboniferous  substance,  which  makes  a  brown  streak. 
Coal,  on  the  contrary,  gives  a  black  streak.  Tbis  distinction  is 
not  universal,  for  there  are  a  few  lignites  which  have  a  black 
streak.  Most  of  the  properties  by  which  lignite  differs  from  coal 
are  intimately  associated  with  this  brownness.  Coal  is  carbon 
combined  with  a  very  small  proportion  of  bituminous  (ulmous 
or  humous)  substances  ;  while  lignite  is  carbon  associated  with 
a  large  proportion  of  the  same  ;  the  carbon  alone  is  black,  but 
when  mingled  with  bituminous  matter,  it  is  more  or  less  brown 
when  reduced  to  powder.  Lignite  readily  lights,  but  produces  a 
dull  smoky  flame,  and  an  intensely  disagreeable  empyreumatic 
odour.  Coal,  on  the  other  hand,  is  more  difficult  to  light,  burns 
Avith  a  clearer  flame,  and  yields  less  smoke,  and  comparatively 
little  odour.  As  will  be  seen,  lignite  partakes  of  the  nature  of 
a  rock,  inasmuch  as  it  is  composed  of  mixtures  of  definite  che- 
mical compounds.  As  the  proportion  of  the  ingredients,  as 
well  as  the  number  of  them  which  are  present,  are  variable,  it 
necessarily  happens  that  the  lignite  itself  is  variable.  Indeed  it 
is  rare  to  lind  two  specimens  alike,  either  in  physical  or  chemical 

fioints  ;  and  indeed  the  same  bed  may  vary  within  very  narrow 
imits.  Differences  not  only  arise  from  the  original  divergencies 
in  the  matter  forming  the  lignite,  but  also  from  the  Variation  in 
the  nature  and  intensity  of  the  agents  to  which  it  is  subjected. 
There  is  little  or  no  question  that  all  lignite  is  of  vegetable 
origin,  although  the  question  was  keenly  discussed  by  the  phy- 
sicists and  chemists  of  last  century.  It  is  derived  from  plants  of 
every  description,  from  the  lowly  seaweed  and  tender  flowering 
plants  to  the  largest  and  hardest  trees  ;  but  in  nearly  all  cases 
the  principal  preservative  agent  is  wrater.  Hence  lignite  deposits, 
like  bogs  and  peats,  generally  indicate  where  water  of  the  period 
of  their  formation  was  accumulated.  They  indicate  the  sites 
of  old  estuaries,  lakes,  marshes,  and  swamps.  Sometimes  the 
material  has  been  transported  to  the  place  where  it  now  lies,  but 
more  frequently  it  is  formed  partially  or  mainly  of  plants 
which  have  grown  and  died  on  the  spot.  Hence  it  is  that  most 
beds  of  lignite  rest  upon  a  surface  impermeable  to  water.  Here 
we  have  two  sets  of  conditions,  which  may  greatly  influence  the 
kind  and  rapidity  of  the  alterations  of  lignite ;  if  it  rests  upon 
and  is  covered  by  clay,  water  circulates  with  great  slowness,  and 
the  changes  of  state  are  effected  but  tardily;  whereas  if  it  is  enve- 
loped in  sand  the  greater  activity  of  circulation  will  promote 
the  metamorphism  of  the  plants  and  lignite.  Much  also  may 
depend  upon  the  nature  of  the  water,  for  the  volatile  elements 
of  the  plants  will  be  more  readily  carried  off  by  some  than  by 
others.  Pressure  also  has  a  great  influence  in  inducing  change. 
Again,  differences  are  induced  by  the  presence  of  sand,  clay,  &c, 
within  the  pores  and  interstices  of  the  wood  and  vegetable  matter 
in  variable  proportions ;  and  these  influence  the  physical  proper- 
ties, and  the  degree  of  susceptibility  to  change.  So  many, 
indeed,  are  the  conditions  to  be  taken  account  of  that  it  is 
difficult  to  express  them  all  ;  but  their  multiplicity,  although 
confusing  to  a  student,  is  an  advantage,  for  they  will  greatly 
aid  him  who  can  master  them.  When  one  has  succeeded  in 
tracing  what  properties  or  intensities  of  property  result  from 
each  set  of  conditions,  lignite  will  afford  a  most  delicate 
means  of  interpreting  some  of  the  events  which  have  hap- 
pened in  distant  geological  ages.  Lignite,  however,  does  not 
occur  of  every  geological  age,  although  it  is  probable  that  the 
conditions  corresponding  to  those  favourable  for  its  formation 
have  prevailed  during  the  deposition  of  every  group  of  rocks. 
In  the  oldest  rocks  anthracite  is  the  prevalent  carbonaceous 
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deposit ;  in  the  carboniferous  series  coal  predominates  ;  in  the 
secondary,  but  more  especially  the  tertiary  strata,  lignite  is  the 
form  which  the  enclosed  vegetable  matter  usually  assumes  ;  and 
peat  is  the  characteristic  phase  of  such  matter  in  the  newest 
strata.  Although  anthracite,  coal,  lignite,  and  peat  may  have  been 
derived  from  vegetable  masses,  whose  original  composition,  both 
physically  and  chemically,  were  variable  for  each  kind  of  fuel, 
and  perhaps  in  groups  distinct  one  from  the  other,  yet  they 
were  so  far  similar  that  they  all  consisted  mainly  of  carbon, 
hydrogen,  and  oxygen.  One  distinctive  feature  occurs  to  us,  viz., 
that  whereas  peat  and  coal  usually  contain  from  1  to  2  per  cent, 
of  nitrogen,  lignite  rarely  has  so  large  a  proportion  of  that  ele- 
ment. Allowing  for  this,  and  allowing  that  they  were  not  all 
derived  from  one  kind  of  wood,  or  even  any  wood,  the  following 
table  will  give  a  general  idea  of  the  amount  of  alteration  che- 
mioally  each  has  undergone,  which  alteration  is  probably  similar 
for  each  kind  of  fuel  when  placed  under  similar  conditions  :— 

Carbon.    Hydrogen.  Oxygen. 

Wood  .... 
Peat  .... 
Lignite 

Coal.      .      .      .  . 
Anthracite  . 

This  table  represents  the  average  proportion  of  the  three  prin- 
cipal elements,  not  the  analyses  of  these  substances.  The  hy- 
drogen and  oxygen  is  diminished  relatively  to  the  carbon 
according  to  their  average  antirpuities.  The  change  is  perhaps 
more  strikingly  shown  if  the  carbon  be  contrasted  with  the  two 
other  elements  combined,  as  thus: — 

Carbon.     II.  &  O. 

Wood  100-  '      95  25 

Peat   100-  6561 

Lignite   100-         50  79 

Coal   100-  24-23 

Anthracite     ......       100-  458 

The  change  does  not  merely  consist  in  the  decrease  of  the 
hydrogen  and  oxygen  ;  a  portion  of  the  carbon  is  also  given  off,  but 
it  vanishes  less  rapidly  than  the  others.  Moreover,  the  carbon 
in  wood  is  wholly  combined  with  the  other  elements,  whereas  in 
lignite  and  coal  a  large  proportion  is  isolated  or  withdrawn  from 
combination;  and  in  anthracite  almost  all  the  carbon  is  free. 
The  changes  are  constantly  going  on.  Gas  companies  endeavour 
to  obtain  the  coal  as  fresh  as  possible,  for  they  find  that  if  it  is 
allowed  to  lie  exposed  to  the  air  for  a  few  months  its  gas-yielding 
properties  are  seriously  impaired  ;  and  lignite  suffers  a  similar 
alteration  when  exposed.  Lignite  differs  from  coal  in  the  large 
proportion  of  hygroscopic  water  it  contains.  Sometimes  such 
water  forms  one  half  the  weight  of  the  lignite.  The  lignite  of 
Westerwald  contains  22  per  cent,  of  water  after  having  been 
dried  at  212°  F. ;  while  that  of  Salesl  in  Bohemia  oidy  yields 
2  per  cent.  Dried  lignites  regain  the  moisture  from  the  atmo- 
sphere, but  at  very  different  rates,  and  the  total  quantity  acquired 
is  also  variable.  In  24  hours  6,  or  even  15  per  cent.,  by  weight 
of  the  lignite,  of  hygroscopic  water  may  be  taken  up. 

The  lignites  vary  amongst  themselves  in  an  analogous  way  to 
the  carbonaceous  substances  already  mentioned.  As  a  general 
ride,  the  eocene  lignites  are  richer  in  carbon  than  those  of  mio- 
cene  and  pliocene  times ;  while  the  latter  usually  contain  more 
oxygen  and  hydrogen  than  the  former.  In  order  to  exemplify 
this  variety  we  select  from  some  hundreds  of  analyses  half-a- 
dozen  each  from  the  groups  containing  the  largest,  the  mean, 
and  the  smallest  proportions  of  carbon : — 


Locality. 

Kind  of  Lignite. 

Sp.  gr. 

C. 

H. 

O. 

S. 

Wigan  :  U.S.  .  _  . 

Earthy  lignite. 
Dull  "pechkohle." 

80-21 

6-30 

8.54 

Griinlas,  Bohemia     .       .  . 

78-96 

7.55 

13-49 

Isle  of  Mull  .... 

Common  lignite. 
"Pechkohle." 

76-44 

6-42 

17-14 

Monte  Bamboli,  Italy        .  . 

1-35 

73-81 

5  09 

17-44 

Brennberg,  Hungary 

Laminated ;  dull  lustre. 

1-30 

71-9 

5-14 

22-89 

•7 

Westerwald       .       .       .  . 

70-26 

64 

21-4 

Bensberg,  Bavaria  . 

"Pechkohle." 

69-50 

4-63 

20-47 

1-6 

Bovey,  Devonshire    .      .  . 

Brown  lignite. 

1-12 

66-31 

563 

22-86 

2-36 

n=-565 

Perleberg,  Prussia  . 

Earthy  lignite. 

64- 

<>•  ' 

275 

Hirsckberg  

Common  lignite. 

105 

62  90 

5-7 

17- 

7-8 

Meissen,  Saxony 

Earthy  and  dark. 

62-18 

5-47 

18-05 

9-3 

Biestadt,  Prussia       .       .  . 

Lignite. 
"Pechkohle." 

61-13 

509 

31-95 

Gouze  

47  62 

5-10 

33-28 

3- 

Ditto. 

47-40 

5-58 

33-02 

3- 

Cadibona,  Italy  . 

Ditto. 

46-5 

Monte  Nerona    .       .       .  . 

Ditto. 

46-3 

Voitsberg  .... 

Lignite. 

44-88 

618 

41  24 

105 

Polnisch  Neudorf      .       .  . 
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Lignite  occurs  under  so  many  circumstances,  in  so  many  loca- 
lities, and  in  so  many  Btrata,  that  it  would  be  quite  beyond  our 
limits  to  give  details ;  but  these  may  be  acquired  by  a  perusal  of 
Zincken's  'Die  Physiographic  der  Braunkohlen,'  1807,  a  work 
which  contains  a  summary  of  almost  every  important  paper  or 
book  that  has  been  printed  respecting  lignite.  It  has  ample 
references  to  lignite  deposits  indicating  whether  they  were  formed 
in  estuaries,  or  in  lakes,  or  on  the  shores  of  the  sea;  and  men- 
tioning all  in  each  country  arranged  in  geographical  order.  The 
work  is  replete  with  valuable  information  on  lignite.  The 
following  account  of  the  varieties  of  this  substance  is  condensed 
from  it. 

Common  brown  coal.  It  generally  forms  thick,  compact 
masses,  retaining  but  rarely  faint  traces  of  woody  structure. 
The  fracture  is  earthy,  or  Hat,  or  conchoidal ;  the  lustre  is  dull, 
or  slightly  glimmering;  the  colour  varies  from  light  to  dark 
brown,  and  the  streak  has  a  greasy  lustre.  It  occurs  in  beds 
composed  of  irregular  lumps,  which  are  frequently  angular,  or 
even  approach  the  regularity  of  a  parallelopipedon  in  shape.  It 
comprises  the  varieties  called  "stick  coal"  (Stiick-kohlc),  "gristly 
coal"  (Knorpel-kohle) ,  and  "moulded  coal"  (Form-kohle). 

Earthy  brown  coal.  This  is  an  earthy  variety,  the  colour  of 
which  ranges  from  yellowish,  through  light  and  dark-brown,  to 
brownish-red.  Its  fracture  is  dull  and  uneven,  but  when  rubbed 
with  the  nail  the  surface  takes  a  slight  polish.  It  presents  no 
signs  of  organic  structure.  Its  amorphous  character  and  sus- 
ceptibility of  being  reduced  to  a  powder  is  a  consequence  of  its 
origin.  When  plants  are  long  macerated  in  water  the  cells  are 
burst,  and  the  substance  is  reduced  to  a  pulverulent  condition. 
The  vegetable  matter  which  forms  this  lignite  has  undergone 
this  treatment.  The  Schwcel-Jcohle,  Schmier-kohle  (oil-coal), 
Aschen-grund  (ground-ashes),  Colnische  umbra  (Cologne  earth), 
and  Ruis-kohle  (soot-coal)  of  the  Germans  are  varieties. 

Lignite,  in  the  restricted  sense,  is  applied  to  the  more  or  less 
fossilised  masses  of  wood  which  still  retain  clear  trace  of  struc- 
ture. Its  colour  ranges  from  yellow  to  dark-brown ;  the  specific 
gravity  from  "5  to  I  "4.  Its  fracture  resembles  that  of  wood, 
being  uneven  when  broken  across  the  fibre,  or  even  splintery. 
Some  lignites  when  dried  acquire  the  peculiarities  of  Pech-kohle. 

Slaty  lignite  is  so  called  from  its  being  composed  of  thin 
lamina?.  Its  colour  is  usually  dark  brown,  the  cross  fracture  is 
uneven,  and  dull,  or  occasionally  lustrous. 

Leaf  coal  or  Dysodil  is  mainly  composed  of  the  leaves  and 
stems  of  plants,  and  often  encloses  remains  of  numerous  terres- 
trial organisms.  Its  colour  varies  from  gray  to  dark  brown.  It 
is  essentially  a  fresh- water  deposit. 

Rush  coal  consists  of  reedy,  long-stemmed  fragments,  which 
are  frequently  intertwined  together.  The  surfaces  of  the  reeds 
have  the  colour  and  lustre  of  pitch,  and  the  cross  fracture  is 
finely  granular. 

Moor-coal  is  a  compact  mass  formed  of  minutely  divided  frag- 
ments of  wood,  stems,  roots,  and  decomposed  marsh  plants.  By 
pressure  it  is  rendered  laminar,  the  laminae  being  in  some  cases 
thick,  in  others  thin.  The  colour  is  dark  brown,  or  pitch  black, 
and  the  specific  gravity  ranges  from  1-2  to  1*3. 

Pitch  coal  is  compact,  breaks  into  fine,  angular  fragments, 
possesses  a  dark  colour,  and  a  slight  lustre.  Its  streak  is  brown ; 
it  colours  a  solution  of  potash  dark  brown.  It  is  frequently  a 
modification  of  the  more  compact  and  bituminous  lignites,  and 
passes  by  its  varieties  into  common  brown  coal  on  the  one  hand, 
and  Glanz-kohle  on  the  other.  The  hardness  is  2-5,  and  the 
specific  gravity  1*8 — lf3. 

Glossy  coal  (Glanz-kohle),  is  compact  in  texture,  breaking  with 
a  conchoidal  fracture,  and  presenting  a  lustre  varying  from  that 
of  grease  to  that  of  some  metals.  It  is  the  densest  and  hardest 
of  the  lignite  group,  the  hardness  being  2-5  to  3-0,  and  the 
specific  gravity  1-2 — 1*5.  It  is  formed  from  highly  bituminous 
plant  remains,  resinous  wood,  and  is  sometimes  formed  from  the 
action  of  volcanic  rocks  upon  some  of  the  lighter  lignites. 

Jet  is  a  very  dark  and  compact  lignite  which  readily  takes  a 
fine  polish,  and  is  highly  charged  with  bituminous  matters. 

Stick-like  lignite  is  applied  to  the  lands  which  readily  break 
into  prismatic  splinters  several  inches  in  length. 

Graphite.  According  to  Rink  there  is  a  layer  of  this  sub- 
stance at  Karsok,  in  North  Greenland,  which  has  originated  from 
a  lignite  acted  on  by  a  dolerite. 

LIMESTONE  [E.  C.  vol.  iii.  cols.  440—085].  The  cultiva- 
tors of  the  botanical  and  zoological  sciences  have  furnished 
students  with  a  profusion  of  monographs ;  but  the  lithologists 
have  produced  exceedingly  few.  Excellent  examples  of  this 
kind  are  afforded  by  the  great  work  of  Messrs.  Geinitz,  Fleck, 


and  llartig  on  coal,  but  this  is  restricted  to  Europe;  and  to 
complete  the  survey,  one  requires  to  study  the  works  of  Lc  ley, 
Rogers,  and  others,  for  an  account  of  the  American  coals;  while 
those  of  other  regions  are  treated  of  in  scattered  publications. 
Again,  Senft  has  rendered  good  service  by  his  monographieal 
account  of  peat  and  allied  substances.  Zincken  has  collected 
nearly  all  that  is  known  about  lignite.  The  carbonaceous  group 
fares  better  than  most;  but  limestone  and  calcareous  rocks  have 
never  had  a  monograph  devoted  to  them  which  would  epitomise 
our  knowledge  respecting  them.  The  subject  is  a  rich  one,  the 
materials  are  abundant,  and  there  are  interesting  scientific 
questions  involved  in  their  treatment.  Limestone  is  amongst  the 
most  abundant,  wide-spread,  and  ubiquitous  of  rocks.  It  differs 
from  most  others  in  its  mode  of  origin,  the  manner  in  which  its 
material  is  circulated,  the  conditions  under  which  it  is  formed, 
and  in  being  most  intimately  associated  with  organic  life.  It  is 
believed  that  all  the  limestone  in  existence  has  at  one  time 
formed  a  portion  of  the  hard  parts  of  some  organic  being ;  and 
that  hence  its  distribution  is  so  wide.  A  limestone  or  calcareous 
ooze  may  be  forming  now  under  almost  every  group  of  conditions 
which  permit  of  the  accumulation  of  a  deposit;  a  remark  which 
will  not  apply  to  any  but  calcareous  rocks.  It  may  be  produced 
by  a  spring  flowing  over  the  land,  as  in  calcareous  tufas  ;  it  may 
form  in  a  river,  or  in  a  delta,  or  along  the  shore,  or  in  deep 
ocean.  The  situation  of  siliceous  rocks  depends  upon  the  force  oi 
the  currents,  and  they  are  rarely  built  up  far  from  land,  since  the 
finest  argillaceous  or  siliceous  sediment  will  settle  where  the  in- 
fluence of  the  fluviatile  currents  are  lost.  Oceanic  currents 
cany  little  or  no  land-derived  matter  in  suspension.  An  illustra- 
tion of  the  ojrposite  relations  of  limestones  and  detrital  rocks, 
is  given  under  Carboniferous  System,  E.  C.  S.  col.  201. 

If  it  be  established  that  all  marine  limestones  owe  their  origin 
to  the  action  of  organic  beings,  it  maybe  admitted  as  highly  pro- 
bable that  limestones  have  always  been  forming  over  as  large  an 
area  as  calcareous  ooze  now  prevails;  that  is,  over  more  than 
half  the  oceanic  area.  It  would  occupy  us  too  long  to  detail  the 
facts  which  appear  to  support  this  conclusion.  But  if  we  accept 
it,  and  consider  what  the  stratigraphical  distribution  of  lime- 
stones is,  we  shall  be  impressed  with  the  unstable  nature  of  the 
earth's  external  surface.  No  locality  examined  has  been  per- 
manently beneath  a  deep  ocean,  since  nowhere  do  we  find  a 
limestone  prevailing  from  the  lowest  to  the  highest  strata  ;  and 
wherever  the  geologist  has  been  able  to  explore,  it  may  be  said 
that  no  place  has  been  deep  ocean  throughout  a  whole  epoch. 
Comparing  calcareous  strata  with  those  of  a  detrital  nature,  we 
are  at  once  struck  with  the  disproportionate  thicknesses  of  the 
two.  It  is  very  rare  indeed  for  a  limestone,  or  a  succession  of 
limestones,  to  exceed  1000  feet,  but  there  are  many  instances 
where  detrital  strata  are  piled  up  for  more  than  a  thousand  feet, 
and  not  a  few  where  many  thousand  feet  of  mechanically  formed 
beds  are  heaped  together.  In  illustration  of  this  and  some  other 
considerations,  which  we  shall  allude  to  in  the  sequel,  we  will 
give  a  rapid  summary  of  the  distribution  of  palaeozoic  limestones 
in  time. 

The  Laurentian  strata  are  developed  to  a  thickness  of  upwards 
of  30,000  feet,  and  were  at  one  time  regarded  as  forming  a  portion 
of  the  great  heterogeneous  mass  of  azoic  rocks.  The  lower 
Laurentian  of  Canada  is  about  18,000  feet  thick,  and  comprises 
several  highly  crystalline  bands  of  limestone,  one  of  which  has  a 
length  of  hundreds  of  miles,  and  a  thickness  varying  from  700  to 
1500  feet.  This  is  one  of  the  earliest  deposits  of  calcareous 
matter  yet  discovered,  and  at  the  same  time  it  is  one  of  the 
thickest.  The  Laurentian  strata  have  not  been  fully  investigated 
yet,  but  at  present  there  are  known  to  be  at  least  three  important 
limestone  bands  in  the  lower  Laurentian  series;  and  it  is  not 
unlikely  there  may  be  more.  In  the  neighbourhood  of  the 
Ottawa  river  immense  masses  of  orthoclase  gneiss  alternate  with 
crystalline  limestones.  The  lowermost  mass,  the  base  of  which 
has  not  been  detected,  is  an  orthoclase  gneiss,  which  is  believed 
to  be  more  than  5000  feet  thick.  Above  it  follows  a  crystalline 
limestone,  1500  feet  thick.  A  second  gneissic  band,  4000  feet 
thick,  intervenes  between  this  and  the  second  limestone  band,  the 
thickness  of  which  is  2500  feet.  It  is  not  wholly  limestone, 
since  it  comprises  a  few  subordinate  bands  of  homblendic  ortho- 
clase gneiss,  similar  in  character  to  the  gneiss  which  bounds  it. 
Orthoclase  gneiss  again  succeeds  for  3500  feet,  followed  by  the 
crystalline  limestone  of  Grenville,  with  an  average  thickness  of 
750  feet.  Orthoclase  gneiss,  15S0  feet  thick,  overlies  the  Gren- 
ville limestone.  Here,  then,  we  have  a  total  of  18,300  feet 
of  strata,  of  which  about  4750  feet  is  calcareous.  Farther  west 
in  Hastings  county  the  lower  Laurentian  strata  are  also  exposed, 
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but  it  would  seem  that  they  belong  to  a  different  part  of  the 
series  from  the  beds  near  the  Ottawa.  The  lowermost  strata 
comprise  5000  feet  of  homblendic  orthoclase  gneiss ;  above  this 
is  a  zone  of  200  feet  of  green  chloritie  slates,  next  follow  2200 
feet,  of  wluch  the  greater  proportion  consists  of  highly  crystal- 
line white  limestone,  associated  with  subordinate  layers  of 
dolomite,  quartz,  and  micaceous  slates.  Above  this  the  micaceous 
slates  prevail  for  900  feet,  but  contain  one  band  of  dolomite,  GO 
feet  thick ;  while  another  band  of  dolomite,  100  feet  thick,  caps  it. 
To  this  succeed  2000  feet  of  calcareous  strata,  most  of  which  are 
gray  micaceous  limestones,  others  coarse-grained  white  limestone, 
others  again  dark  blue  limestones,  while  sandstones  occur 
sparingly.  Still  higher  follow  7500  feet  of  green  diorite  slates, 
mica  slates,  and  hornblende  rock;  and,  above  all,  is  a  granitic 
gneiss,  estimated  at  2100  feet.  The  nature  of  the  beds  in 
Hastings  diil'ers  from  those  near  the  Ottawa,  in  being  more 
varied,  and  in  slates  occupying  the  place  of  the  gneiss.  The 
aggregate  thickness  of  the  section  is  20,000  feet,  of  which  about 
4360  is  calcareous,  showing  a  rather  less  proportion  of  limestone 
than  in  the  Ottawa  section.  These  sections  by  no  means  exhibit 
the  maximum  thickness  of  limestone  in  this  series,  but  enough 
has  been  said  to  show  how  abundant  calcareous  matter  was  in 
the  earliest  strata  known.  Can  it  be  possible,  or  even  probable, 
that  nearly  a  vertical  mile  of  rock  has  been  accumulated  through 
the  agency  of  organic  life,  seeing  that  not  a  single  unquestionable 
fossil  has  been  found  in  these  old  sea  bottoms  I  To  both  alter- 
natives we  should  be  inclined  to  answer  in  the  affirmative  for 
various  reasons ;  but  as  these  reasons  do  not  cover  the  whole 
question,  there  is  left  a  margin  for  doubt. 

The  Laurentian  limestones  are  in  a  highly  degree  crystalline, 
and  in  some  places,  where  they  are  made  of  aggregations  of  large 
calcspar  crystals,  they  may  be  said  to  be  crystallized.  This  con- 
dition would  account  in  part  for  the  obscurity  of  their  fossil 
contents,  if  they  ever  contained  any.  In  this  respect  they 
resemble  many  crystalline  limestones  of  a  far  more  recent  age,  in 
which  the  organic  remains  are  obscure,  but  which  are  known  to 
contain  evidence  of  contemporary  organic  life.  Like  some  of 
these  newer  limestones,  those  of  the  Laurentian  series  present 
appearances  which  in  the  newer  rocks  are  considered  to  be  the 
remains  of  certain  classes  of  animals.  Thus  the  Grenville  and 
other  limestones  contain  fragments  which  have  all  the  appear- 
ances which  occur  in  the  debris  of  crinoidal,  coralline,  and 
molluscan  hard  parte  in  the  more  highly  crystalline  Silurian 
limestones.  In  the  Silurian  beds,  however,  perfect  organic 
remains  have  been  met  with,  whereas  in  the  Laurentian  nearly 
everything  that  has  been  seen  has  appeared  to  be  fragmentary. 
The  exception  implied  by  the  use  of  the  word  nearly  has  refer- 
ence to  the  peculiar  structure  which  is  found  well  developed  in 
the  limestone  at  Grenville,  Burgess,  Tudor,  Madoc,  and  else- 
where, and  which  we  may  term  eozoonal;  but  this  structure,  be 
it  observed,  occurs  in  the  least  altered  parts  of  the  limestone. 
This  structure  has  been  thus  described  by  Sir  W.  Logan  :  "  The 
zone  of  Grenville  limestone  is  in  some  places  about  1500  feet 
thick,  and  it  appears  to  be  divided  for  considerable  distances 
into  two  or  three  parts  by  very  thick  bands  of  gneiss.  One  of 
these  occupies  a  position  towards  the  lower  part  of  the  lime- 
stone, and  may  have  a  volume  of  between  100  and  200  feet.  It 
is  at  the  base  of  the  limestone  that  the  fossil  occurs.  This  part 
of  the  zone  is  largely  composed  of  great  and  small  irregular 
masses  of  white  crystalline  pyroxene,  some  of  them  twenty  yards 
in  length,  by  four  or  five  wide  ;  and  they  arjpear  to  be  con- 
fusedly placed  one  above  another,  with  many  ragged  interstices, 
and  many  smooth,  worn,  rounded,  large  and  small  pits  and  sub- 
cylindrical  cavities,  some  of  them  pretty  deep.  The  pyroxene, 
though  it  appears  compact,  presents  a  multitude  of  small  spaces, 
consisting  of  carbonate  of  lime,  and  many  of  them  show  minute 
structures  similar  to  that  of  the  fossil.  These  masses  of  pyroxene 
may  characterize  a  thickness  of  about  200  feet,  and  the  inter- 
spaces among  them  are  filled  with  a  mixture  of  serpentine  and 
carbonate  of  lime.  In  general,  a  sheet  of  pure  dark  green  ser- 
pentine invests  each  mass  of  pyroxene,  the  thickness  of  the 
serpentine  varying  from  the  sixteenth  of  an  inch  to  several 
inches,  rarely  exceeding  half  a  foot.  This  is  followed  in  differ- 
ent spots  by  parallel,  waving,  irregularly  alternating  plates  of 
carbonate  of  lime  and  serpentine,  which  become  gradually  finer 
as  they  recede  from  the  pyroxene,  and  occasionally  occupy  a 
total  thickness  of  from  five  to  six  inches.  These  portions  consti- 
tute the  unbroken  fossil,  which  may  sometimes  spread  over  an 
area  of  about  a  square  foot,  or  perhaps  more.  Other  parts,  imme- 
diately on  the  outside  of  the  sheet  of  serpentine,  are  occupied 
with  about  the  same  thickness  of  what  appears  to  be  the  ruin  of 


the  fossil  broken  up  into  a  more  or  less  granular  mixture  ot 
calcspar  and  serpentine,  the  former  still  showing  minute  struc- 
ture ;  and  on  the  outside  of  the  whole  a  similar  mixture  appears 
to  have  been  swept  by  currents  and  eddies  into  rudely  parallel 
and  curving  layers,  the  mixture  becoming  gradually  more  cal- 
careous as  it  recedes  from  the  pyroxene.  Sometimes  beds  of 
limestones  of  several  feet  in  thickness,  with  the  green  serpentine 
more  or  less  aggregated  into  layers,  and  studded  with  isolated 
lumps  of  pyroxene,  are  irregularly  inter-stratified  in  the  mass 
of  rock ;  and  less  frequently  there  are  met  with  lenticular 
patches  of  sandstone,  or  granular  quartzite,  of  a  foot  in  thick- 
ness and  several  yards  in  diameter,  holding  in  abundance  small 
disseminated  leaves  of  graphite.  The  general  character  of  the 
rock  connected  with  the  fossil  produces  the  impression  that  it  is  a 
great  foraminiferal  reef,  in  which  the  pyroxenic  masses  represent 
a  more  ancient  portion,  which,  having  died,  and  having  become 
much  broken  up,  and  much  worn  into  cavities  and  deep  recesses, 
afforded  a  seat  for  a  new  growth  of  Foraminifera,  represented  by 
the  calcareo-serpentinous  part.  This  in  its  turn  became  broken 
up,  leaving  in  some  places  uninjured  portions  of  the  general 
form.  The  main  differences  between  this  foraminiferal  reef  and 
more  recent  coral  reefs  seem  to  be  that,  while  with  the  latter  are 
usually  associated  many  shells  and  organic  remains,  in  the  more 
ancient  one  the  only  remains  yet  found  are  those  of  the  animal 
which  built  the  reef."  When  examined  more  minutely  with  the 
microscope,  these  patches  present  so  close  a  resemblance  to  the 
by  no  means  simple  arrangement  of  the  calcareous  test  of  some 
Foraminifera,  that  it  is  very  difficult  to  deny  that  they  are  of 
organic  origin,  and  not  to  admit,  with  Messrs.  Dawson,  Carpenter, 
and  others,  that  they  are  the  remains  of  a  true  species,  the 
Eozoon  Canadcnsc.  The  Laurentian  rocks  comprise  many  of  the 
varieties  of  limestone  which  are  developed  in  more  recent 
formations.  Some  are  coarse-grained,  others  saccharoidal,  but  it 
is  rare  that  they  acquire  so  fine  a  texture  as  is  implied  by  the 
term  compact.  The  colours  are  varied,  ranging  from  pure  white 
to  dull  white,  barred  and  streaked  with  grey  or  black  or  blue  or 
red.  Some  bands  are  wholly  tinged  with  the  last-mentioned 
colour,  except  red,  which  is  only  found  in  small  patches.  The 
grey  and  black  varieties  owe  their  colour  to  the  presence  of 
disseminated  mica  and  graphite,  minerals  which  are  associated 
together,  and  which  are  present  in  greater  or  less  abundance  in 
ahuost  all  the  Laurentian  limestones.  The  graphite  usually 
occurs  in  scales  and  nests,  and,  like  the  mica,  is  usually  arranged 
in  parallel  bands.  Iron  pyrites  frequently  accompanies  them, 
and  is  also,  as  indeed  are  nearly  all  the  minerals  in  these  lime- 
stones, arranged  in  layers.  These  minerals  evidently  represent 
the  bituminous,  argillaceous,  and  ferruginous  matters  which  are 
so  commonly  found  in  the  most  fossiliferous  limestones  of  more 
recent  age.  This  arrangement  indicates  a  stratified  condition  of 
the  limestone,  but  this  is  more  clearly  shown  by  the  way  in 
which  these  rocks  are  associated  with  gneiss.  The  limestones 
are,  in  the  great  majority  of  cases,  interstratified  amongst  gneiss ; 
frequently  the  two  sets  of  strata  are  much  contorted  into  folds 
and  loops,  but  however  complicated  the  twisting,  the  gneiss  and 
limestone  bands  occur  in  parallel  lines  ;  so  that  there  is  little 
doubt  they  represent  a  well-defined  system  of  stratification. 

In  the  Upper  Laurentian  strata  there  are  two  or  more  bands 
of  limestone,  but  the  stratigraphical  relations  of  the  beds  have 
not  been  fully  developed. 

In  Bohemia,  as  also  in  Bavaria,  the  oldest  recognisable  strati- 
fied rocks  are  immense  masses  of  gneissose  and  schistose  rocks. 
The  limestones  are  far  less  developed  than  in  Canada  ;  but  in 
the  crystalline  limestones  of  Bohemia  eozoonal  structure  has 
been  detected. 

The  Huronian  series  has  been  recognised  as  yet  in  but  few 
countries.  In  Canada  it  is  about  18,000  feet  from  top  to  bottom, 
but  the  great  bulk  consists  of  quartzites  and  conglomerates. 
There  is  one  calcareous  zone  300  feet  thick  in  the  iower  half ; 
and  a  second,  about  400  feet  thick,  in  the  irpper  half,  but  in  the 
latter  the  limestone  is  associated  with  slates  and  sandstones.  On 
the  whole,  the  proportion  of  limestone  to  other  rocks  is  about  as 
1  to  36— far  less  than  in  the  preceding  era.  In  Norway,  Huro- 
nian limestones  are  associated  with  gneiss,  but  it  is  less  abundant 
in  that  country  than  in  Canada. 

In  the  Cambrian  series,  as  understood  by  Sir  R.  I.  Mur- 
chison,  limestones  are  less  abundant  than  in  the  preceding 
Huronian  series  ;  indeed,  limestones  are  exceedingly  rare  in  the 
known  exposures  of  rocks  of  this  age,  although  they  comprise  in 
the  aggregate  many  thousand  feet  in  thickness.  The  Cambrians 
of  Wales  are  estimated  at  26,000  feet. 

It  is  not  until  the  Cambrian  strata  have  been  deposited  that 


677 


LIMESTONE. 


LONDON  CLAY. 


671 


limestones  again  become  abundant  in  America  and  Europe.  In 
the  former  country  the  Potsdam  sandstone  is  succeeded  by 
another  sandstone  which  is  highly  charged  with  calcareous 
matter,  hence  termed  the  calcii'erous  sandstone,  and  which 
ushers  in  the  long  succession  of  Silurian  limestones  with 
their  profusion  of  organic  remains.  In  the  eastern  portion 
of  the  United  States  the  calcii'erous  sandstone  presents  its 
sypical  character,  but  towards  the  west  the  sandstone  is  largely 
interstratified  with  magnesian  limestones.  In  the  lower  Silurian 
of  the  United  States  nearly  all  the  limestones  are  more  or  less 
magnesian.  In  Pennsylvania  this  part  of  the  series  comprises 
7500  feet  of  strata,  of  which  about  G000  feet  is  calcareous  ;  so 
that  limestones  form  fully  three-fourths  of  the  strati  tied  depo- 
sits, shales  and  slates  making  up  most  of  the  remainder.  In 
Michigan  the  lower  Silurian  period  is  represented  by  about  50 
feet  of  strata,  nearly  all  limestone.  In  Iowa  the  limestones  form 
350  feet  out  of  a  total  of  about  500  feet.  In  Illinois  they  have 
about  the  same  thickness,  and  bear  nearly  the  same  proportion 
to  other  kinds  of  rocks.  In  Missouri  there  are  scarcely  any- 
thing but  limestones,  which  are  accumulated  to  a  thickness  of 
nearly  700  feet.  In  Tennessee  there  are  about  700  feet  of  lime- 
stones associated  with  about  1500  feet  of  shales.  In  the 
British  Isles  limestones  were  by  no  means  so  rife  as  in  the 
United  States  during  this  period  ;  indeed,  generally  no  lime- 
stone is  to  be  found  in  this  part  of  the  scries  until  some  thou- 
sands of  feet  of  non-calcareous  strata  have  been  traversed.  Thus, 
in  Westmoreland  the  lowest  limestone  met  with  is  about  14,000 
feet  above  the  base  of  the  series  ;  and  the  Bala  limestone,  the 
lowest  in  the  Silurian  of  "Wales,  is  underlain  by  upwards  of 
10,000  feet  of  sandstones,  slates,  and  volcanic  rocks,  and  is  itself 
of  inconsiderable  thickness.  There  is,  then,  a  marked  contrast 
in  the  development  of  limestones  during  this  period  in  the 
British  and  American  areas. 

We  will  next  turn  to  the  upper  Silurian  strata.  In  Pennsyl- 
vania the  limestones  constitute  some  700  feet  out  of  rather  more 
than  7000  feet  of  strata,  or  in  the  proportion  of  1  to  10  ;  and  by 
far  the  most  of  this  is  accumulated  at  the  summit  of  the  series. 
In  Michigan  there  are  185  feet  of  strata,  mostly  limestones.  In 
Iowa  limestones  form  the  whole  series,  with  the  exception  of  a 
few  shale  partings,  and  are  nearly  1000  feet  thick.  In  Missouri 
also,  there  are  little  else  than  limestones,  the  volume  of  the 
series  being  250  feet.  In  Tennessee  the  upper  Silurian  is  repre- 
sented by  about  1500  feet  of  beds,  of  which  300  feet  at  the  most 
are  limestone.  Beckoning  the  Llandovery  formation  as  part  of 
the  upper  Silurian  series,  there  are  nearly  8000  feet  of  strata  of 
this  age  in  the  British  Isles,  of  which  not  more  than  a  few 
hundred  feet  are  calcareous. 

The  Devonian  strata  of  Pennsylvania  are  estimated  to  be 
14,300  feet  thick,  consisting  almost  entirely  of  non-calcareous 
sediments.  The  limestones  are  very  scanty,  but  they  are  massed 
together  in  that  part  of  the  series  wliich  is  believed  to  repre- 
sent the  middle  Devonian  period.  There  are  upwards  of 
700  feet  of  shales  and  sandstones  more  or  less  calcareous  beneath 
the  massive  blue  limestone,  80  feet  thick,  which  is  referred  to 
the  corniferous  period,  when  limestone  accumulation  was  in  the 
ascendant  in  the  United  States.  Above  it  are  shales,  sandstones, 
and  slates  piled  one  above  another  for  more  than  1 2,000  feet,  in 
which  the  calcareous  matter  is  disseminated,  not  aggregated  into 
beds.  In  Michigan  the  lower  Devonian  is  represented  by  a 
conglomerate  three  feet  thick ;  the  middle  Devonian  by  354  feet 
of  limestones;  and  the  upper  Devonian  by  2G5  feet  of  strata, 
of  which  the  larger  portion  consists  of  limestones.  In  Iowa 
the  Devonian  series  consists  entirely  of  limestones,  but  the 
lower  portion  is  unrepresented ;  the  middle  Devonian  com- 
prises about  50  feet  of  grey  limestone  ;  and  the  upper  Devonian 
100  feet  of  magnesian  limestones,  and  probably  100  feet  of 
siliceous  shales,  which  are  calcareous  in  parts.  In  Illinois, 
Devonian  strata  are  largely  limestones  which  are  120  feet  in 
thickness,  and  are  associated  with  some  90  feet  of  arenaceous 
and  argillaceous  beds.  In  Missouri  limestones  also  prevail, 
there  being  upwards  of  375  feet  of  them.  In  Tennessee  the 
Devonian  series  is  represented  by  an  inconsiderable  thickness 
of  slates  only. 

In  the  British  Isles  the  Devonian  strata  consist  of  enormous 
thicknesses  of  sandstones  in  Scotland  and  Wales,  reaching  in  the 
latter  country  to  more  than  10,000  feet,  while  the  limestone  is 
restricted  to  a  few  thin  bands.  The  calcareous  beds  increase  in 
frequency  and  proportion  towards  the  south,  and  are  most  con- 
centrated in  the  strata  representing  the  middle  part  of  the 
Devonian  period  [Devonian  Group,  E.  C.  S.].  In  Belgium 
there  is  the  still  thicker  Givet  limestone,  and  further  south  the 
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Eifel  limestone,  both  of  which  are  usually  referred  to  the  middle 
Devonian  period. 

Of  the  limestones  deposited  dining  the  carboniferous  period 
in  North  America  and  Western  Europe  we  need  say  nothing 
here,  as  details  are  given  under  Cariionikkroub  Syhtkm,  E.  0.  8. 
col.  201,  et  seq. 

From  tin's  sketch,  incomplete  as  it  is,  it  may  be  considered  as 
probable  that  limestones  were  accumulating  during  the  whole  of 
the  palaeozoic  period,  but  interruptedly  as  regards  geographical 
areas.  Hence  one  of  the  most  important  desiderata  in  geological 
science  is  to  trace  out  the  continuous  succession  of  limeston<  j, 
indicating  the  shifting  boundaries  of  the  area  of  limestone  depo- 
sition from  time  to  time ;  the  elevations  and  depressions  of  the 
earth's  surface,  the  deflection  of  currents,  and  the  other  causes 
wliich  influenced  such  changes;  as  also  the  accompanying  varia- 
tions in  the  phenomena  of  organic  life,  more  especially  as  regards 
its  distribution.  When  that  is  done  palaeontologists  will  be  able 
to  form  a  clear  conception  of  the  zones,  which  are  now  so  much 
resorted  to  in  stratigraphical  descriptions.  Then  too,  perhaps, 
a  rough  chronological  table  may  be  drawn  up,  such  as  would 
greatly  facilitate  the  estimates  of  the  duration  of  geological 
periods.  As  an  example  we  may  refer  to  Professor  Dana's 
"time-ratios"  for  the  palaeozoic  periods,  as  represented  by  the 
Appalachian  deposits.  He  groups  them  as  fragmental  and  cal- 
careous rocks,  as  shown  below. 

Fragmental  rocks.  Limestones. 

Silurian.    .    .  15,160  feet.  6,800  feet. 

Devonian    .  .  14,300  „  100  „ 

Carboniferous.  14,600  ,,  125  „ 

When  the  strata  of  apparently  the  same  period  arc  compared 
together  in  several  regions  the  limestones  are  generally  from  one 
fifth  to  one-tenth  the  thickness  of  the  fragmental  beds  ;  that  is, 
while  one  foot  of  limestone  is  being  formed,  from  five  to  ten  feet 
of  clastic  or  fragmental  strata  are  deposited  elsewhere.  Taking 
the  ratio  to  be  as  five  to  one,  and  supposing  the  strata  of  each 
period  were  entirely  limestones,  the  following  will  be  the 
greatest  thicknesses  of  limestone  belonging  to  each.  For  the 
Silurian  period,  9830  feet ;  the  Devonian,  2960  feet ;  and  for 
the  carboniferous  period,  3035  feet.  This  would  imply  that 
reckoning  the  carboniferous  as  a  period  of  a  certain  number  of 
years,  the  Devonian  was  of  about  equal  duration,  while  the 
Silurian  corresponds  to  nearly  three  such  periods.  On  the  same 
supposition  the  Cambrian  would  have  extended  over  two 
periods ;  the  Huronian  to  one ;  and  the  Laurentian  to  rather 
more  than  three  periods. 

The  writer  is  unable  to  give  the  relative  thicknesses  of  the 
calcareous  and  non-calcareous  strata  more  recent  than  the 
palaeozoic  age,  but,  judging  from  impressions  acquired  in  the 
course  of  reading,  not  directed  to  this  question,  woidd  estimate 
the  total  thickness  at  about  27,000  feet,  of  which  not  more  than 
2000  feet  consists  of  limestones,  so  that  the  whole  neozoic  epoch 
may  be  regarded  as  about  equivalent  to  two  periods. 

If  limestones  have  been  forming  continuously  throughout  all 
geologic  time,  and  if  a  continuous  series  ever  be  traced,  its 
vertical  thickness  will  probably  turn  out  to  be  about  40,000  feet, 
exclusive  of  that  which  represents  the  gaps,  such  as  those  be- 
tween the  primary  and  secondary,  between  the  secondary  and 
tertiary  sti'ata,  and  others,  which  would  possibly  require  an 
addition  of  at  least  10,000  feet  to  the  estimate. 

We  have  said  so  little  of  the  physical  character,  chemical 
composition,  included  minerals,  modes  of  formation,  and  meta- 
morphoses of  the  many  varieties  of  limestones,  and  our  space 
precludes  further  details,  that  we  refer  the  reader  to  a  few  of 
the  authorities  which  will  supply  him  with  such  information. 
They  are:  Bischoff,  'Chemical  and  Physical  Geology';  Haugh- 
ton, '  Manual  of  Geology';  Jukes,  '  Manual  of  Geology ' ;  Lyell, 
'Elements  of  Geology';  Dana,  'Manual  of  Geology';  Zirkel, 
'  Lehrbuch  der  Petrographie ' ;  Delesse,  '  Etudes  sur  le  Metamor- 
phisme  des  Boches';  Logan,  'Geology  of  Canada,'  1S63 ;  Cotta, 
'  Bocks  Classified  and  Described ' ;  Leymerie,  1  Elements  de 
Mineralogie ' ;  Ramsay  and  others,  '  Descriptive  Catalogue  of 
the  Rock  Specimens  in  the  Museum  of  Practical  Geology'; 
Roth,  '  Gesteinslelire ' ;  Naumann,  '  Lehrbuch  der  Geocmosie.' 

LOBOSA.    [Amceba,  E.  C.  S. ;  Foraminifera,  E.  C.  S.] 

LONDON  CLAY  [E.  C.  vol.  iii.  col.  527].  Under  Eocene, 
E.  C.  S.,  a  rapid  resume  is  given  of  the  principal  eocene  strata 
of  England,  a  passing  notice  only  being  given  to  the  London 
clay.  It  was  there  pointed  out  how  decided  is  the  lithological 
contrast  between  the  bounding  strata  of  the  secondary  and  ter- 
tiary groups  of  this  country  ;  and  that  such  distinctive  features 
coincided  with  a  thorough  revolution  in  the  physical  condivions 
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of  the  area.  At  the  time  when  the  highest  chalk  was  deposited, 
Southern  England  was  the  site  of  an  oceanic  area  many  miles 
from  land ;  while  the  Thanet  heds  and  the  Woolwich  and 
Reading  series  have  evidently  heen  formed  within  a  few  miles 
of  some  old  continental  coast,  and  in  that  part  of  an  ocean  where 
the  waters  were  shallow.  The  Woolwich  series  represent  the 
accumulations  of  a  large  river  not  far  from  where  it  entered  the 
sea.  The  London  clay  is  in  direct  sequence  to  this  series,  and 
seems  to  have  heen  formed  from  a  river  which  may  have  heen 
the  same  as  that  which  acted  as  carrier  for  the  underlying  heds, 
or  if  such  was  not  the  case,  a  river  which  ilowed  over  the  same 
land  as  the  previous  one,  and  nearly  in  the  same  direction.  The 
London  clay,  however,  indicates  deeper  water,  so  that  it  would 
seem  cither  that  the  land,  or  rather  the  oceanic  bottom  near 
land,  had  been  gradually  sinking  during  this  period,  or  that 
the  currents  had  become  much  weaker,  and  were  able  to  carry 
the  finer  particles  of  sedimentary  matter  to  a  shorter  distance. 
Without  going  into  the  minute  details  and  lengthy  discussions 
which  would  be  requisite  to  demonstrate  from  what  direction 
this  river  of  the  London  clay  period  Ilowed,  the  lay  of  the  land 
which  it  drained,  and  its  approximate  size,  wo  may  ask  the 
reader  to  forget  entirely  the  relative  positions  of  land  and  sea  at 
the  present  time,  and  to  imagine  a  continent  stretching  far  away 
to  the  west  and  occupying  a  large  portion  of  the  North  Atlantic 
ocean ;  to  further  imagine  that  the  eastern  coast  line  extended 
northerly  along  a  latitude  nearly  coinciding  with  that  of  the 
present  eastern  counties,  and  that  this  line  trended  S.W.  from 
Norfolk  to  Berkshire  and  Devonshire  ;  and  then  S»E.  across  the 
Channel,  through,  say  the  departments  of  Cotes  du  Nord,  Indre 
and  Cher  ;  and  then  across  the  central  parts  of  Europe.  It  is 
believed  that  this  old  tertiary  river  llowed  from  the  S.W.  into  a 
bay  formed  by  the  south-eastern  comities  of  England,  the  north- 
eastern departments  of  France,  and  the  intervening  channel ;  and 
that  the  London  clay  was  formed  in  the  deeper  part  of  this  bay, 
ami  some  eighty  or  more  miles  from  the  mouth  of  the  river. 

Next  let  us  endeavour  to  trace  out  the  area  over  which  the 
London  clay  was  originally  spread  ;  and  as  a  step  towards  this 
end  consideration  must  first  be  given  to  those  places  where  the 
London  clay  is  conformably  interstratified  between  the  Wool- 
wich beds  below  and  the  Bagshot  series  above.  At  Southampton 
the  London  clay  is  320  feet  thick  ;  at  Whitecliff  bay,  Isle  of 
Wight,  it  is  nearly  300  feet ;  at  Chobham,  in  Surrey,  it  is  about 
400  feet,  and  a  similar  thickness  occurs  near  Windsor  ;  at 
Ilampstead  Hill  and  south  to  Regent's  Park,  the  thickness  is 
about  420  feet ;  at  Wimbledon  it  is  about  400  feet ;  at  High 
Beech,  in  Essex,  it  is  probably  somewhat  less  than  440  feet  ; 
around  Havering  and  Brentwood  it  averages  450  feet ;  near 
Sheppey  the  thickness  is  about  470  feet ;  near  Rayleigh  it  is 
nearly  the  same  as  at  Sheppey ;  at  Cassel,  Nord  department, 
France,  it  is  about  400  feet ;  near  Douai,  further  S.S.E.,  the  thick- 
ness has  diminished  to  about  200  feet ;  and  between  the  last- 
mentioned  locality  and  Montdidier,  Oise  department,  the  clay  has 
thinned  out,  its  place  being  occupied  by  a  gap.  From  these  mea- 
surements it  may  be  concluded  that  this  deposit  spread  uni- 
formly over  a  large  portion  of  the  bay,  the  supposed  form  of  which 
has  been  outlined  above  ;  gradually  expanding  from  about  300 
feet  in  Hampshire  to  400  feet  in  Surrey,  Berkshire,  and  Middle- 
sex, and  to  nearly  500  feet  in  Essex  and  Kent;  and  thinning  out 
towards  the  east,  as  in  north-east  France,  and  the  north-west 
corner  of  Belgium.  Since  the  periods  of  the  deposition  of  the 
London  clay  and  of  the  Bagshot  sands  the  area  of  this  old  bay 
has  been  subjected  to  so  many  alterations,  both  of  upheaval  and 
depression,  of  denudation  and  of  sedimentary  deposit,  that  we  now 
find  the  London  clay  in  a  few  patches  only,  forming  portions  of 
the  London,  Hampshire,  Paris,  and  Belgian  basins,  and  in  each 
of  these  basins  its  upper  surface  has  been  so  scored,  excavated, 
and  exposed,  that  great  difficulty  is  experienced  in  detecting  its 
former  lenticular  outline.  That  part  of  the  London  clay  which 
now  remains  is  only  a  small  portion,  whether  vertically  or  hori- 
zontally, of  what  it  once  was  ;  the  great  bulk  of  it  has  been 
swept  away.  In  and  around  London,  and  along  the  lower  por- 
tion of  the  Thames  valley  farther  east,  the  depressions  have  been 
for  the  most  part  cut  out  of  the  London  clay ;  the  Hampstead, 
Highgate,  Wimbledon,  Langdon,  and  other  hills, indicate  the  depth 
of  the  excavation,  since  the  Lea,  Thames,  and  other  streams  flow  on 
a  bottom  of  London  clay.  These  hills  owe  their  height  far  more 
to  inequality  of  erosion  than  to  the  undulations  of  the  strata. 
The  chalk  area  of  Kent,  Surrey,  Sussex,  Hampshire,  and  the 
English  Channel,  is  an  area  of  elevation  from  which  the  London 
clay  has  been  totally  removed.  The  water  of  the  English 
Channel  itself  occupies  the  site  or  place  of  the  lower  por- 


tion of  the  clay  ;  and  at  Calais  the  shelving  shore  of  the  sea 
and  the  lowland  up  to  Cassel  is  formed  by  it.  If  we  consider 
the  immense  spaces  from  which  the  clay  has  been  removed,  we 
shall  be  impressed  with  the  immense  amount  of  work  which 
denuding  agents  have  done  in  tertiary  times ;  but  the  magnitude 
of  the  result  is  still  greater  than  is  implied  above,  for  the  beds 
underlying  the  London  clay  have  been  themselves  cut  through 
or  washed  away  to  a  thickness  of  several  hundred  feet.  A  por- 
tion of  this  denudation  no  doubt  occurred  before  the  London 
clay  period,  but  not  a  little  must  have  taken  place  since.  Thus 
the  hollow  represented  by  the  Wealden  valley  has  been  entirely 
formed  since  the  London  clay  was  laid  down. 

Having  regard  to  the  facts  already  stated  it  may  be  surmised, 
with  some  approach  to  accuracy,  that  the  river  of  the  London 
clay  period  was  far  larger  than  the  present  Thames,  probably  as 
large  as  the  Danube,  and  that  the  land  from  which  it  derived 
the  detritus  it  carried,  and  which  would  be  the  basin  of  this 
river,  has  almost,  if  not  quite,  wholly  vanished.  The  Danube 
stretches  nearly  west  and  east  over  twenty  degrees  of  longitude, 
and  a  similar  river  having  its  mouth  off  Devonshire,  would 
stretch  almost  as  far  as  the  Azores. 

Having  roughly  mapped  out  the  ground  it  would  be  desirable 
next  to  examine  the  clay  more  minutely  with  a  view  to  detect- 
ing those  minor  circumstances  which  constitute  the  habitats  of 
species,  and  which  cause  zoological  differences  in  various  parts 
of  the  same  sea  bottom.  But  this  task  is  very  difficult,  since  the 
clay  retains  a  remarkably  uniform  character  wherever  met  with  ; 
the  most  marked  differential  lithological  point  being,  that  in  those 
parts  where  the  original  development  of  the  clay  was  least,  sand 
occurs  somewhat  sparingly.  It  is  very  likely  that  a  special 
investigation  would  reveal  appreciable  differences  in  the  clay  of 
different  levels  and  at  different  spots,  since  the  fossils  generally, 
and  certain  species  in  particular,  are  found  to  prevail  on  definite 
horizons.  In  the  London  district  each  horizon  occupies,  stating 
the  matter  very  roughly,  about  100  feet.  In  order  that  these 
horizons  may  not  be  regarded  as  being  precisely  defined,  or  as 
being  equally  applicable  to  all  parts  of  the  London  clay  area,  we 
give  Mr.  Prestwich's  remarks  respecting  this  point.  "Confining 
ourselves  to  the  London  district,  it  would  appear  that  although 
a  great  proportion  of  the  fossils  range  at  intervals  vertically 
throughout  the  London  clay,  yet  their  development  is  very 
different  in  different  zones,  being  abundant  in  some  and  scarce 
in  others,  whilst  each  zone  is  further  marked  by  a  few  characte- 
ristic species,  thus  forming  distinct  although  nearly  related 
groups  ;  that  plant  remains  occur  sparingly  throughout  the  mass 
of  the  London  clay,  but  that  their  chief  development  is  in  the 
uppermost,  or  perhaps  superadded  beds  in  the  eastern  area,  in 
which  also  are  entombed  the  great  bulk  of  the  reptilian  and  fish 
remains  ;  that  a  profusion  of  mollusks  indicating  waters  of  a 
more  moderate  depth  characterise  the  second  descending  stage  ; 
that  deeper  sea  forms  prevail  in  the  third  stage  in  the  eastern 
area,  but  are  replaced  by  a  shallower  water  fauna,  more  nearly 
allied  to  the  fossils  of  the  second  stage  as  we  proceed  westward ; 
and  that  the  same  changes  take  place  also  in  the  fourth  and 
lowest  stage,  many  of  the  forms  of  the  upper  divisions  being 
common  to  it  in  the  westward  area  where  the  sea  was  evidently 
shallow,  whilst  eastward  we  have  indications  of  the  maximum 
depth  of  the  London  clay  sea  with  a  very  scanty  fauna  of  deep 
sea  forms."  This  harmonizes  well  with  the  view  that  the  clay 
was  deposited  in  a  bay  connected  with  a  broad  estuary.  The 
bottom  of  the  bay  would  slope  from  S.W.  to  N.E.  If  the 
depression  proceeded  faster  in  the  eastern  than  in  the  western 
part  of  the  bay  we  should  expect  to  find  a  greater  community 
between  the  clay  generally  in  the  west,  and  the  lowest  zone  in 
the  east.  Much  of  the  difference  noted  may  be  due  to  variations 
in  the  depths,  and  the  similarities  may  be  in  great  measure  owing 
to  the  species  having  lived  under  the  same  conditions  with 
respect  to  depth  and  other  circumstances.  "  It  must  not,  how- 
ever," Mr.  Prestwich  continues,  "  be  supposed  that  the  fossils  are 
dispersed  either  vertically  or  horizontally  with  any  uniformity 
as  to  numbers  ;  although,  as  before  mentioned,  certain  zones  are 
characterized  by  certain  groups  of  organic  remains,  yet  the 
fossils  tend  to  occur  in  greater  or  less  abundance  in  certain  beds. 
This  is  especially  the  case  in  the  lower  zone,  which  is  frequently 
almost  totally  unfossiliferous  ;  the  third  zone  likewise  is  often 
marked  by  the  absence  of  fossils,  and  so  again  with  the  upper 
zone ;  the  fossils  appear  more  permanent  in  the  second  zone. 
These  zones  are  necessarily  artificial,  as  no  actual  division  exists, 
and  the  organic  remains  and  mineral  characters  are  continuous  ; 
but  they  serve  to  mark  the  distinct  conditions  of  the  fauna  and 
flora  at  particular  periods,  and  show  the  prevalence  generally  of 


581 


LONDON  CLAY. 


like  forms  on  the  same  levels ;  they  are  not,  however,  to  he 
taken  by  any  means  as  constant,  hut  merely  as  local  centres  for 
convenient  reference  and  grouping." 

In  illustration  of  his  remarks  Mr.  Prcstvvich  has  drawn  up 
lists  of  most  of  the  described  species  arranged  according  to  the 
zones,  which  lists  we  append  below,  to  which  we  have  added  an 
enumeration  of  some  of  the  species  whose  precise  horizon  we  are 
not  able  to  give,  including  an  amended  list  of  the  Foraminifvra 
hy  Professor  T.  Rupert  Jones.  We  have  also  given  a  list  of  the 
fossils  found  in  the  basement  hed  of  the  London  clay.  The 
asterisks  indicate  the  most  abundant  and  characteristic  species 
of  mollusca.  The  first  or  uppermost  zone  varies  in  thickness 
from  ahout  70  feet  in  the  western  portion  of  the  London 
hasin  to  150  feet  in  the  east.  Fossils  occur  in  its  exposures  in 
the  dill's  of  Sheppey  and  Southend  ;  at  Brentwood  Hill ;  and  at 
Egham  Hill ;  but  the  following  list  applies  more  particularly  to 
the  Isle  of  Sheppey  ; — 

Aves. 

Halcyornis  toliapieus.  Owen. 
Litbornis  vulturinus.  Owen. 
L.  (?)  cmuinus.  Bowerb. 

IvEr-TILlA. 

Chclono  brevieeps.  Owon. 
C.  convcxa.  Owen. 
C.  cunciceps.  Owen. 
0.  latiscutata.  Owen. 
C.  longiceps.  Owen. 
C.  Bubcannata.  Owen. 
C.  Bubcrifltata.  Owen. 
Emys  bicarinatus.  Doll. 
E,  Comptoni.  Bell. 
K.  Delabecbei.  Bell. 
E.  Levis.  Bell. 
E.  tcstuiliniformis.  Owen, 
l'latcmys  Bowerbankii.  Owen. 
P.  Bullockii.  Owen. 
Trionyx  pustulatus.  Owen. 
Crocodilua  cbampsoides.  Owen. 
C.  toliapieus.  Owen. 
Palecopbis  toliapieus.  Owen. 

Pisces. 

Accstrus  ornatus.  Agassiz. 
Acipcnscr  toliapieus.  Ag. 
iEtobatis  irregularis.  Ag. 
M.  subarcuatus.  Ag. 
Amphcristus  toliapieus.  Kijn. 
Auchcnilabrus  frontalis.  Ag. 
Bothvostcus  minor.  Ag. 
Brachygnathus  tcmiieops.  Ag. 
Brvchotus  Mullcri,  Ag. 
Calopomus  porosus.  Ag. 
Carcharodon  angustidens.  Ag. 
C.  subserratus.  Ag. 
Coclocepbalus  salmoneus.  Ag. 
Ccclopcrca  latifrons.  Ag. 
Coclopoma  Colei.  Ag. 
C.  loeve.  Ag. 
Ccrlorhyncbus  rectus.  Ag. 
Cybium  macropomum.  Ag. 
Elasmodus  Iluntcri.  Egcrt. 
Eurvgnalhus  cavifrons.  Ag. 
Glypliis  hastalis.  Ag. 
Goniognatbus  coryphxnoides.  Ag. 
G.  maxillaris.  Ag. 
Gyrodus  lrcvior.  Ag. 
Ilalccopsis  lxvis.  Ag. 
Hypsodon  oblongus.  Ag. 
II.  toliapieus.  Ag. 
Labropbagus  esociuus.  Ag. 
Lamna  compressa.  Ag. 
L.  clegans.  Ag. 
L.  Ilopci.  Ag. 
L.  verticalis.  Ag. 
Laparus  alticcps.  Ag. 
Loxostomus  raancus.  Ag. 
Mcgalops  priscus.  Ag. 
Mcrlinus  eristatus.  Ag. 
Myliobatis  acutus.  Ag. 
M.  canaliculatus.  Ag. 
M.  Colei.  Ag. 
M.  Dixoni.  Ag. 
M.  gonioplcuvus.  Ag. 
M.  gyratus.  Ag. 
Mi  bctcropleurus.  Ag. 
M.  jugalis.  Ag. 
M.  latemalis.  Ag. 
M.  nitidus.  Ag. 
M.  Owcni.  Ag. 
M.  punctatus.  Ag. 
M.  striatus.  Ag. 
M.  toliapieus.  Ag. 


Hyripristif  toliapieus.  Ag. 
NotidanuB  BcrratiBBimus.  Ag. 
OtodiiB  inacrotus.  Ag. 
0.  obliquuB.  Ag. 
PacbycepbaluB  cristatuj.  Ag. 
Pcrcostoma  anguBluin.  Ag. 
Pcriodus  Konigii.  Ag. 
Phalaomi  cybioidca.  Ag. 
Phflwunil  declivia.  Ag. 
Pbylloduj  irregularis.  Ag. 
P.  marginalia.  Ag. 
P.  medius.  Ag. 
I'.  planus.  Ag. 
P.  polyodus.  Ag. 
P.  toliapieus.  Ag. 
Pisodus  politus.  Owen. 
Podbcepfialtu  nitidus.  Ag. 
PomophractuB  Egertoni.  Ag. 
l'ristis  bisuleatus.    Ag.  (?). 
Psaliodus  comprcBsus.  Ag. 
l'tycboccpbalus  radiatus.  Ag. 
l'ycnodus  toliapieus.  Ag. 
Itbinocepbalus  planieeps.  Ag. 
Bliipidolcpis  tlegans.  Ag. 
JUioneus  carangoides.  Ag. 
Bbyncborbmus  branchialis.  Ag. 
Scixnurus  Bowerbanki.  Ag. 
>S.  crassior.  Ag. 
Scombrinus  crassidens.  Ag. 
S.  priscus.  Ag. 

Teraticbtbj-s  antiquitatis.  Efln. 
Tctraptcrus  priscus.  Kon. 

Mollusca. 

Cephalopoda. 

Beloscpia  scpioidca.  Blain. 

*  Nautilus  centralis.  Sow. 

*  N.  imperialis.  Sow. 
N.  rcgalis.  Sow. 
N.  urbanus.  Sow. 

*  N.  (Aturia)  zic-zac.  Sow. 
Gasteropoda,. 

Actfcon  simulatus.  Sow. 
Ancillaria. 

Aporrhais  Sowerbii.  Mant. 
Buecinum  junccum.    Sow.  (?) 

*  Bulla  attenuata.  Sow. 
Canccllaria  quadrata.  Sow. 
Cassidaria  nodosa.  Brand. 
C.  striata.  Sow. 

*  Ccritbium  Charleswortbii.  Prrst. 

*  Conus  concinnus.  Sow. 
Corbula. 

Cypra?a  oviformis.  Sow. 
Dentalium  nitons.  Sow. 

*  Fusus  bifasciatus.  Sow. 
F.  coniferus.  Sow. 
Murex  eristatus.  Sow. 
M.  spinulosus.  Desb. 

*  Natica  labellata.  Lam. 

*  Pleurotoma  prisca.  Sow. 
P.  rostrata.  Sow. 

*  Phorus  cxtensus.  Sow. 
Pyrula  tiicostata.    Dcsb.  (?) 
P.  angulata.  Edw. 

*  Rostellaria  lucida.  Sow. 
Scalaria  reticulata.  Sow. 

*  Solarium  patulum.  Sow. 
S.  canaliculatum.  Lam. 
Tcrebra  striata. 

Triton. 

*  Turritella  imbricataria.  Lam. 
Voluta  nodosa.  Sow. 

I.amdUbranchiata. 
Area. 

*  Astarte  rugata.  Sow. 

*  Avicula  papvracca.  Sow. 
A.  media.  Sow. 
Cardita. 

*  Cardium  nitons.  Sow. 

*  Cryptodon  Goodballi.  Sow. 
Cyprina  planata,  var.    Sow.  (?) 
C.  nana.  Sow. 

C.  obliqua.  Eesh. 
Isocardia  sulcata.  Sow. 
Modiola. 

*  Ncicra  inflata.  Sow. 
Nucula  amygdaloidcs.  Sow. 
N.  Bowerbankii.    Sow.  (?) 
Ostrea. 

*  Pcctunculus  decussatus.  Sow. 
Pinna  arcuata.    Sow.  (?) 
Syndosmya  splendcns.  Sow. 

*  Teredo  antenautx.  Sow. 
Tercdina  persona ta.  Lam. 

Brachiopoda. 

*  Terebratulina  striatula. 
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Annulosa. 

Crustacea. 

Archicocaralnis  Bowerbanki.  M'Coy. 

Basinotopus  Lamarckii.  Dcsm. 

Hoplopana  Belli.  M'Coy. 

II.  gammaroides.  M'Coy. 

Zanthopsis  bispinosa.  M'Coy. 

Z.  hispidiforims.  Schloth. 

Z.  Leachii.  Dosm. 

Z.  nodosa.  M'Coy. 

7j.  unispinosa.  M'Coy. 
Annelida. 

Serpula. 

Vermiciilaria  bognoriensis.  Mant. 
Echinodcrmata. 

Astropectcn  armatus.  Forbes. 
A.  (?)  Colei.  Forbes. 
A.  crispatus.  Forbes. 
Coelopleurus  Wctlierellii.  Forbes. 
Goniastcr  Stokcsii.  Forbes. 
G.  marginatus.  Forbes. 

G.  tubcrculatus.  Forbes. 
Hemiaster  Bowerbankii.  Forbes. 

H.  Prestwichii.  Forbes. 
Fentacrinus  Bubbasaltiformis.  Mill. 

CffiLENTERATA. 

Actinozoa. 

Grapluilaria  Wctherelli.  M.-Edw. 
Faracyathus  brevis.  M.-Edw. 
P.  caryophyllus.  Lam. 
Trochocyatnus  sinuosus.  Brong. 

Plants. 

Lycopodiacca. 

Lycopodites  squamatus.  Brong. 
Conifer  a. 

Callitritcs.    4  sp. 

Frenelites.    4  sp. 

Solenostrobus.    5  sp. 
Aurantiaccm  (.'). 

Wether  eBia  variabilis.  Bow. 
Cucurbiiaccec. 

Cucumites  variabilis.  Bow. 
Legutninosm. 

Faboidea.    25  sp. 

Lcguminosites.    18  sp. 

Xulionosprionites.   2  sp. 
Malvacea. 

Hightea.    10  sp. 
Kipaceco. 

Nipadites.    12  sp. 
Troteacece. 

Petropbiloides  oviformis.  Bow. 
Sapi/idacea. 

Cupanoides.    8  sp. 

Tricarpcllites.    7  sp. 

The  second  zone  varies  from  80  feet  in  the  west  to  100  feet  in. 
the  east.  The  principal  fossiliferous  localities  are  Margaretting 
street ;  near  Chelmsford ;  Highgate  archway,  to  which  place  the 
following  list  more  especially  applies  ;  Wandsworth  Common  ; 
Ncwnham ;  Clewet's  Green. 

TiEF-TILIA. 

Vertebra?  of  Talrcophis  (?),  and  some  small  teeth,  probably  reptilian. 

Pisces. 

Carcbarodon. 
Caolorhynchus. 
Lamna  elegans.  Ag. 
Myliobatis  Dixoni.  Ag. 
Notidanus. 

Otodus  obliquus.  Ag. 
Mollusca. 

Cephalopoda. 

Belemnosis  plieata.  Edw. 
Bcloptera  Levesquci.  L)'0rb. 
Belosepia  sepioidea.  Blain. 

*  Nautilus  imperialis.  Sow. 
N.  Sowerbyi.  Weth. 

N.  zic-zac.  Sow. 
Gasteropoda. 

Actaion  erenatus.  Sow. 

*  A.  simulatus.  Sow. 
Ancillaria. 

Apoii'hais  Sowerbii.  Mant. 
Buccinum  junceum.  Sow. 

*  Bulla  attenuata.  Sow. 

*  Cancellaria  lseviuscula.  Sow. 

*  Cassidaria  nodosa.  Brand. 

*  C.  striata.  Sow. 
Ccritbium  concinnum.  Char. 


*  Conus  concinnus.  Sow. 
Cypra.-a  oviformis.  Sow. 

*  1  (entalium  nitens.  Sow. 
Eulima  subulata.  Sow. 
Fusus  bifasciatus.  Sow. 

*  F.  coniferus.  Sow. 

*  F.  curtus.  Sow. 

F.  complanatus.  Sow. 
F.  interruptus.  Sow. 
F.  porrectus.  Brand. 

*  F.  trilineatus.  Sow. 
F.  tuberosus.  Sow. 
Ilipponyx. 

*  Melania. 

Mitra  pumila,  Sow. 

*  Murex  coronatus.  Sow. 
M.  cristatus.  Sow. 

M.  frondosus.  Sow. 
M.  minax.  Brand. 
M.  spinulosus.  Desh. 

*  Natiea  labellata.  Lam. 
N.  hantonieusis.  Sow. 
N.  sigaretina.  Sow. 
Odostomia. 

*  Phorus  extensus.  Sow. 
Pyramidella. 

Pyrula  angulata.  Edw. 
ltingicula  turgida.  Sow. 
Kostellaria  lucida.  Sow. 
It.  macroptera.  Lam. 
Plcurotoma  :icuminata.  Sow. 

*  P.  colon.  Sow. 

*  P.  comma.  Sow. 
P.  fusiformis.  Sow. 
P.  plebeia.  Sow. 
P.  rostrata.  Sow. 
P.  semicolon.  Sow. 

P.  Watcrkeynii.  Nyst. 
P.  Volgeri.  Phil. 
Scalaria  reticulata.  Sow. 
S.  undosa.  Sow. 
Skenea  (?). 

Solarium  canaliculatum.  Lam. 

*  S.  patulum.  Sow. 
Sigaretus  canaliculars,  Sow. 
Triton  fasciatus.  Edw. 
Typhis  muticus.  Sow. 
Turritella  imbricataria.  Lam. 
T.  scalaroides.  Sow. 
Volvaria  (?). 

*  Voluta  nodosa.  Sow. 
Lamcllibranchiata. 

Anomia  lincata.  Sow. 
Anatina  (?). 
Area  impolita.  Sow. 
Astarte  rugata.  Sow. 

*  Avicula  media.  Sow. 
A.  papyracea.  Sow. 
Cardium  nitens.  Sow. 
Cardita  (?). 

*  Corbula  globosa.  Sow. 
C.  cardiif'ormis.  Edw. 

*  Cythcrea  obliqua. 
Cryptodon  Goodballi.  Sow. 
Lucina. 

Modiola  depressa.  Sow. 

*  M.  elegans.  Sow. 
M.  subcarinata.  Sow. 
Neaera  inflata.  Sow. 
Nucula  minima.  Sow. 
N.  trigona.  Sow. 
Panopsca  intermedia.    Sow.  ? 

*  Pecten  corneus.  Sow. 
Pectunculus  deeussatus.  Sow. 
Pholadomya  (?) 

Pinna  affinis.  Sow. 
P.  arcuata.  Sow. 
Sanguinolaria  eompressa.  Sow. 

*  Solen  affinis.  Sow. 
Syndosmya  splcndens. 
Terodina  personata.  Lam. 

*  Teredo  antenauta.  Sow. 
Brachiopoda. 

Lingula  tenuis.  Sow. 
Tolyzoa. 

Flustra. 
Eschara. 
Cellepora. 
Crisia. 

Axntjlosa. 

Crustacea. 

Arehaiocarabus  (?). 
Basinotopus. 
Scalpellum  quadratum. 
Zanthopsis  nodosa.  M'Ccy. 
Z.  Leachii.  Dcsm. 
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Annelida. 

Dilrupa  incrassata.  Sow. 
Scrpula heptagons.    Sow.  (?) 
S.  OTOBBa.  Sow. 

Vermioularia  bognoriensis.  Mant. 
Echinodcrmata. 

Cccloplcurus  Wcthcrcllii.  Forbes. 
JETemiaater  (?). 

Ophiura  Wethcrclli.  Forbes. 
Pentaerinus  Sowerbii.  Weth. 

CCELENTERATA. 

Actinozoa. 

Graphularia  Wcthcrcllii.  M.-Edw. 

Protozoa. 
Foraminifera. 
Cristellaria. 
Dentalina. 
Robulina. 
Rosalina. 
Rotalina. 

Truncatulina.  • 
Plantje. 

Some  species  of  Nipadite3,  and  a  few  fruits. 

The  third  zone  averages  ahout  100  feet  in  thickness  in  the  west, 
and  140  feet  in  the  east.  Fossils  occur  in  it  in  the  cliffs  between 
Heme  Bay  and  Whitstable  ;  at  Colchester ;  at  Chalk  Farm, 
Primrose  Hill,  Copenhagen  Fields,  Islington,  Hornsey,  all  of 
which  places  are  in  the  London  suburbs  ;  at  Colney  Hatch ; 
Kew  ;  Brentford  ;  Whetstone  ;  and  Cuffcll. 

Aves. 

Sternum  of  a  small  wader. 
Reptilta. 

Trionyx. 

Pisces. 

JEtobatis. 

Lamna  elegans.  Ag. 

Myliobatis. 

Notidanus. 

Otodus  obliquus.  Ag. 
Mollusca. 

Cephalopoda. 

Belosepia. 

*  Nautilus  centralis.  Sow. 

*  N.  regalis.  Sow. 
N.  Sowerbii.  Weth. 
N.  urbanus.  Sow. 
N.  zic-zac.  Sow. 

Gasteropoda. 

Actncon  erenatus. 
A.  simulatus. 

*  Aporrhais  Sowerbii.  Mant. 
Buccinum  jtiuceum.  Sow. 
Bulinius. 

*  Bulla  attcnuata.  Sow. 
Caneellaria  lasviuscula.  Sow. 

*  Cassidaria  striata.  Brand. 

C.  nodosa.  Sow. 
Chemnitzia  (?). 

Cerithium  Charlesworthii.  Brest. 
Cypra-a  AYethereliii.  Edw. 

*  C.  oviformis.  Sow. 
Dentaliuni  aneeps.  Sow. 

D.  acuticosta.    Desk.  (?) 
Eulima  subulata.  Sow. 
Fusus  earinella.  Sow. 
F.  curtus.  Sow. 

*  F.  bifaseiatus.  Sow. 

*  F.  interruptus.  Sow. 
F.  coniferus.  Sow. 
F.  trilineatus.  Sow. 
F.  tuberosus.  Sow. 

*  Natica  labcllata.  Lam. 
Murcx  cristatus.  Sow. 
Ntrita  globosa.    Sow.  (?) 
Bhasianclla  (?). 
Phorus  extensus.  Sow. 

"  Pyrula  Smithii.  Sow. 

*  P.  angulata.  Edw. 
P.  tricostata.  Desh. 

*  Pleurotoma  acuminata.  Sow. 
P.  plebcia.  Sow. 
Rissoa  (?). 

*  Rostellaria  lucida.  Sow. 
K.  macroptera.  Lam. 

*  Scalaria  reticulata.    Sow.  (?) 

*  Solarium  patulum.  Sow. 
Sigaretus  canaliculatus.  Sow. 
Triton  fasciatus.  Edw. 
Trivia. 


Turritella  (?)  sealaroidcs. 
T.  imbricataria, 
Typhi*  muticut.  Sow. 
Voluta  elevata.  Sow. 

*  V.  protenia.  Sow. 
V.  tricorona.  Sow. 

«  V.  Wethcrclli.  Sow. 
Lamellihranchiuta. 

Anomia  lineal  a.  Sow. 
Area  impolite,  Sow. 
A.  nitens.  Sow. 
Astarte  rugala,  var. 
Avieula  media.  Sow. 
A.  arcuata.  Sow. 

*  Cardium  plumsteadiense. 
C.  nitens.  Sow. 

*  Corbu la  globosa.  Sow. 
C.  regulbiensis.  Mor. 

*  Cryptodon  angulatum.  Sow. 

*  C.  Goodballi.  Sow. 

*  Cyprina  planata.  Sow. 
Isocardia  sulcata.  Sow. 
Lucina. 

Modiola  elegans.  Sow. 

*  Nercra  inflata.  Sow. 

*  Nucula  aniygdaloidcs.  Sow. 
N.  minima.    Sow.  (?) 

N.  Bowcrbanltii.  Sow. 
N.  "Wcthcrcllii.  Sow. 
Ostrea. 

Pccten  duplicatus.  Sow. 

*  Pinna  affinis,  Sow. 

*  Pboladomya  margaritacea.  Sow. 

*  Syndosmya  splendens. 
Teredo  antenauta:. 

Brachiopoda. 

Terebratulina  striatula.  Sow. 
Tolyzoa. 

Flustra  crassa. 

Annulosa. 

Crustacea. 

Archoeocarabus. 
Cythere.    3  sp. 

C.  (Bairdia)  subdeltoidea.  MUns. 
C.  (Cythereis)  angulatopora ?  Reuss. 
C.  (C.)  horrescens.  Bosq. 
C.  (Cytherella)  Miinsteri.  Eoem. 

C.  (C.)  ovata  ( ? ).  Roem. 
Hoploparia  Bellii.  M'Coy. 
Zanthopsis  Leachii.  M'Coy. 

Annelida. 

Ditrupa  plana.  Sow. 

D.  iucrassata.  Sow. 
Serpula  prismatica.  Sow. 
S.  trilineata.  Sow. 
Vermicularia  boguoriensis.  Mant. 

Echinodcrmata. 

Bourgueticrinus  londinensis.  Forbes. 
Cainocrium  tintinnabulum.  Forbes. 
Hemiaster  Branderianus.  Forbes. 
Pentacrinus  Oakshottianus.  Forbes. 
P.  subbasaltiformis.  Mill. 
P.  Sowerbii.  Weth. 

CffiLENTERATA. 

Actinozoa. 

Dasmia  Sowerbii.  M.-Edw. 
Graphularia  Wetherellii.  M.-Edw. 
Leptoeyathus  elegans.  M.-Edw. 
Mopsea  costata.  M.-Edw. 
Stephanophyllia  discoides.  M.-Edw. 
Turbinolia  Prestwichii.  M.-Edw. 
Websteria  crinoides.  M.-Edw. 

Protozoa. 

Foraminifera. 

Cristellaria. 

Dentalina  acuta.  D'Orb. 
D.  Adolphina.  D'Orb. 
D.  consobrina.  D'Orb. 
D.  pauperata.  D'Orb. 
Glanduiina. 
Globulina. 
Globigcrina. 

Marginulina  'Wetherellii.  Jonc-;. 

Nodosaria  affinis.  D'Orb. 

N.  bacillum.  Defr. 

N.  badenensis.  D'Orb. 

N.  longiscata.  D'Orb. 

K.  rustica.  Jones. 

Quinqueloculiua. 

Robulina. 

Rotalina. 

Spirillina. 

Textularia  carinata  (i).  D'Orb. 
T.  laevigata  (?).  D'Orb. 
Triloculiua. 
Truncatulina. 
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Tlantje. 

A  few  specimens  of  Nipadites,  fruits,  and  seeds. 

The  fourth  zone  ranges  from  50  to  90  feet  in  thickness,  being 
thickest  towards  the  east.  It  occurs  at  Harwich ;  Walton  ; 
Hedgerley;  Old  Basing;  Sherlield ;  and  Bognor,  to  which  last 
place  the  following  list  more  particularly  refers. 

Repxhja, 

Chclono  dcelivis.  Owen. 
Crocodilus  sp. 

TlSCES. 

Lamna  Ruhulata.  Ag. 
Otodus  obliquus.  Ag. 

Mollusca. 

Cephalopoda. 

Nautilus  impcrialis.  Sow. 

*  N.  regalia.  Sow. 

*  N.  Sowerbii.  Wclh. 

*  N.  centralis.  Sow. 
Gasteropoda. 

Aotajon  simulatus. 

*  Aporrliais  Sowerbii.  Mant. 

Buccuum  (?). 

*  Ciissidaria  nodosa.  Brand. 
C.  striata.  Sow. 

Funis  tuberosus.  Sow. 

F.  nodosus.  Sow. 

Infumlitmlum  feroehifitnu.  Sow. 

Littorina  sulcata. 

Natica  hantonienais.  Sow. 

N.  microstoma.  Sow. 

*  N.  labeUata.  Lam. 

*  N.  patula.  Desh. 

*  N.  aigaretina.  Sow. 
N.  subdepreaaa.  Mor. 
Pleurotoma  prisca. 
Pscudoliva  semicostata.  Desh. 

*  Pyrula  Smitliii.  Sow. 
Solarium  bistriatum.  Sow. 

*  Tuiritclla  imbricataria.  Lam. 
T.  scalaroidcs.  Sow. 

*  Voluta  denudata.  Sow. 
Lamellibranehiata. 

*  Anomia  lineata.  Sow. 

*  Cardita  Biongniartii.  Sow. 

*  C.  quadrata.  Sow. 
Caraiam  plumsteadiense.  Sow. 
Corbula  globosa.  Sow. 
Cultellus  alHnis.  Sow. 
Cyprina  planata.  Sow. 

C.  (?)  nana.  Sow. 
Cythcrea  obliqua.  Desh. 
C.  subcrycinoides.    Desh.  (?) 

*  Modiola  elegans.  Sow. 
M.  simplex.  Sow. 

*  Ostrea  elcphantopus.  Sow. 
0.  bariosa.  Desh. 

*  0.  tabulata.  Sow. 

*  Panopasa  iuteimedia.  Sow. 
P.  puella.    Sow.  (?) 

*  P.  comigata.    Sow.  (?) 

*  Pectunculus  tcrebratularis.  Lam. 

*  P.  decussatus.  Sow. 
Pholadomya  Dixoni.  Sow. 
P.  Koninckii.  Nyst. 

P.  margaritacca.  Sow. 
P.  virgulosa.  Sow. 
Pholas  Pechcllii.  Sow. 
Pinna  margaritacca.    Sow.  (?) 

*  P.  afBnis.  Sow. 

*  Teredo  antenauta).  Sow. 
Teredina  personata.  Desh. 
Thracia  oblata.  Sow. 

BracMopoda. 

Lingula  tenuis.  Sow. 

Annulosa. 

Crustacea. 

Hoploparia  Bellii.  M'Coy. 

Scalpellum  quadratum.  Dixon. 

Zanthopsis  Lcachii.  M'Coy. 
Annelida. 

Ditrupa  plana.  Sow. 

Serpula  llagelliformis.    Sow.  (?) 

Vormicularia  bognoriensis.  Mant. 

The  basement  bed  of  the  London  clay  has  yielded  fossils  at 
Lane  End,  Holyport,  Bray  cut,  Hedgerley,  Cowcroft,  Batchworth 
Heath,  Bennett's  End,  Bushey,  and  Hampstead.  The  annexed 
list  comprises  species  distributed  amongst  these  localities,  and  is 


given  by  Whitaker  in  his  memoir  on  the  geology  of  Middlesex 
and  the  counties  adjoining  its  western  half. 

ItWTILIA. 

Lamna. 

Pisces. 

Bones,  vertebra;,  and  scales. 
Otodus. 

Mollusca. 

Gasteropoda. 

Aponhais  Sowerbii.  Mant. 
Calyptroaa  trochiformia.  Lam. 
Cassidaria  nodosa.  Brand. 
C.  striata.  Sow. 
Fusus. 

Natica  hantonienais,  Sow. 
N.  labellata.  Lam. 
Pleurotoma. 
Pyrula  Smithii.  Sow. 
P.  tricostata.  Desh. 
Itostellaria. 
•  Scabria. 

Voluta. 
Lamellibranehiata. 

Canlium  Laytoni.  Mor. 
C.  nitens.  Sow. 
C.  plumsteadiense.  Sow. 
Corbula  regulbiensis.  Mor. 
Cyprina  Morrisii.  Sow. 
Cyrena  cuncifonnis.  For. 
Cytlicrca  obliqua.  Desb. 
C.  orbicularis.  Edw. 
C.  ovalis,  var.  (?)  Sow. 
Ulycimcris  (?). 
Lithodomus  (?). 
Modiola  elegans.  Sow. 
Nucula. 

Ostrea  bellovacina.  Lam. 
0.  pulcbra.  Sow. 
Panopaa  intermedia.  Sow, 
Pectunculus  brevnostrum.  Sow. 
P.  plumsteadiansis.  Sow. 
Solcn. 
Tellina. 
BracMopoda. 

Lingula  tenuis.  Sow. 

Annulosa. 

Annelida. 

Ditrupa  plana.  Sow. 

PLANTiE. 

A  leaf  and  some  fragments  of  wood. 

The  following  species  include  a  few  whose  horizon  lias  not 
been  indicated  above,  but  which  arc  found  in  the  London 
clay. 

Mammalia. 

Coryphodon  coceamus.  Owen. 
Hyracotherium  leporinum.  Owen. 

IIeptilia. 

Chelone  crassicostata.  Owen. 
C.  planimentum.  Owen. 

Mollusca. 

Gasteropoda. 

Bulimus  cllipticus.  Sow. 
Cyprcea  Prestwichii.  Edw. 
Fusus  angusticostatus. 
F.  bulbus.  Brand. 
Marginella  bifidoplicata.  Charlcsw. 
Pleurotoma  abnormis.  Edw. 
P.  coccipbora.  Edw. 
P.  conica.  Edw. 
P.  eonstricta.  Edw. 
P.  dissimilis.  Edw. 
P.  elegans. 
P.  fasciolata.  Edw. 
P.  flexuosa.    Miinst.  (?) 
P.  granata.  Edw. 
P.  helix.  Edw. 
P.  Koninckii.  Nyst. 
P.  laevigata.    Sow.  (?) 
P.  Lehonii.  Boualt. 
P.  lissa.  Edw. 
P.  macrura.  Edw. 
P.  parilis.  Edw. 
P.  Prestwichii.  Edw. 
P.  pupoides.  Edw. 
P.  rotundata.  Edw. 
P.  Selysii.   Dc  Kon. 
P.  simillima.  Edw. 
P.  stena.  Edw. 
P.  sulculosa.  Edw. 
P,  symmetrica.  Edw. 
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rieurotoma  toniolata.  Edw. 
1'.  tcrcbralis.  Lam. 
P,  tcrcticosta.  Edw. 
P.  toretrium.  Edw. 
r.  tricincta  Edw. 
I'.  Wetherellii.  Edw. 
Pyrula  ncxilis.    Lam.  (f) 
BosteBaria  ampla.  Brand. 
Solatia  Bcmioostata.  Sow. 
'l'urritclla  sulcifera.  Desh. 
Lamdlibranchiata. 

Anomia  scabrusa.  Wood. 

Astarto  donacina.  Sow. 

Cardium  acmigranulatum.    Sow.  (?) 

Leda  Btriata.    Lam.  (?) 

L.  priaoa,   Sow.  (?) 

Qstrea  Bellovaoina,  var.  pulohta.  Sow. 

0.  gryphovinca.  Wood. 

Annulosa. 

Crustacea. 

Archxocarabus  Bowerbankii.  M'Coy. 

Cyclocoristcs  pulchollus.  Boll. 

Cythcro  barbata.  Sow. 

(J.  BOrobiculoplicata.  Jones. 

C.  triangularis.  Keuss. 

C.  (Cytlu'rcis)  Bowerbankiana.  Jones. 

C.  (Cytheridca)  perforata.    Heuss.    2  vara. 

Cytborella  comprcssa.  Miinst. 

C.  londinensis.  Jones. 
Dromilites  Blicklandi.  Edw. 

D.  Lamarckii.  Dcsm. 
Hoploparia  gammaroides.  M'Coy. 
Scyllaridia  Konigi.  Bell. 
Thcftops  scyllariiormia.  Boll. 
Trachysoma  scabrum.  Poll. 

Protozoa. 

Foraminifcra. 

Bulimina  ovata.  D'Orb. 

1!.  (Holivina)  punctata.  D'Orb. 

Ollobigcrina  buBoides.  D'Orb. 

Lituola  nautiloidea.  Lam. 

MUiola  (Biloculina)  deprcssa.  D'Orb. 

M.  (Triloculina)  oblonga.  Mont. 

M.  (Quinriucloculina)  triangularis.  D'Orb. 

Nodosarina  (Cristellaria)  cassis.    Ficht  and  Moll. 

N.  (Crist.)  crepidula.   Ficht  and  Moll. 

N.  (Crist.)  cultivata.   Montf.    (Includes  Eobulina.) 

N.  (Crist.)  italica.  Dcfr. 

N.  (Crist.)  rotulata.  Lam. 

N.  (Dcntalina)  aeleula.    Lam.    (  =  D.  acuta.  D'Orb.) 

N.  (Dent.)  acuticosta.  Benss. 

N.  (DcnU  brcvis.  D'Orb. 

N.  (Dent.)  communis.  D'Orb. 

N.  (Dent.)  consobrina.  D'Orb. 

N.  (Dent.)  intermittens.  ItOm. 

N.  (Dent.)  sninulosa.    Mont.    (Includes  D.  Adolphina.  D'Orb.) 
N.  (Marginulina)  lituus.  D'Orb. 
N.  (Marg.)  Wctbcrcllii.  Jones. 
N.  (Nodosaria)  birsuta.  D'Orb. 

N.  (Nod.)  ovicula.    D'Orb.    (Includes  N.  longiacata.  D'Orb.; 
N.  (Nod.)  pyrula.  D'Orb. 
N.  (Nod.)  radicula.  D'Orb. 
N.  (Nod.)  raphanus.  Linn. 

JT.  (Nod.)  raphanistrum.    Linn.    (Includes  N.  aflinis,  D'Orb.,  and 

N.  badenensis.  D'Orb.) 
N.  (Yaginulina)  linearis.  Mont. 

l'lanorbulina  ammonoides.    Beuss.    (Includes  Eosalina  and  Bo- 

talina.) 
P.  Haidingeri.  D'Orb. 
P.  Ungeriana.  D'Orb. 

P.  (TruncatuBna)  lobatula.    Walker  and  Jacob. 

I'ullenia  aphseroides.  D'Orb. 

Bulvinulina  clegans.  D'Orb. 

P.  Michelciniana.  D'Orb. 

llotalia  orbicularis.  D'Orb. 

'l'extularia  abbreviata.  D'Orb. 

T.  agglutinans.  D'Orb. 

T.  carinata.  D'Orb. 

T.  turiis.  D'Orb. 

T.  (Verneuilina)  communis.      D'Orb.     (=Clavuliua  communis, 

D'Orb  ,  and  Nodosaria  rustica.  Jones.) 
Trochamiuina  inccrta.    D'Orb.    (=Spirillina  of  some  lists.) 

Tlicse  lists  exemplify  what  may  he  almost  termed  a  principle 
in  palaeontology,  which  principle  is  that  while  the  law  of  deve- 
lopment of  organic  beings  regulates  what  classes  or  groups  of 
species  cannot  occur  in  any  given  formation,  it  is  local  circum- 
stances which  determine  what  groups  and  what  proportion  of 
each  group  shall  he  represented  hy  fossils.  Thus  taking  these 
lists  as  our  standard,  although  it  must  he  remembered  there  are 
many  other  species  not  described,  we  arrive  at  the  following 
analytical  results.  The  number  of  species  of  each  class  is  as 
follows : — 
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Of  the  twenty-seven  classes  of  animal*,  thirteen,  or  rather  four- 
teen (for  mammalia  have  left  Hume  remains)  only  are  represented. 
There  can  he  little  doubt  that  the  thirteen  unrepresented  classes 
were  in  existence  at  the  time,  but  owing  to  their  not  being 
readily  susceptible  of  fossil  ization,  or  to  species  belonging  to 
them  not  having  been  buried  in  the  London  clay,  relics  of  them 
are  few  or  none.  Of  the  represented  classes  none  afford  tho 
maximum  number  of  species  in  the  basement  bed.  In  zone  4 
the  lamellibranchs  are  as  numerous  as  in  any  other,  and  keep 
up  about  the  same  abundance  of  species  in  zones  2  and  3,  there 
being  a  slight  decline  in  zono  1.  No  other  class  reaches  its 
maximum  in  zone  4.  In  zone  3  the  llldzopoda,  Actinozoa,  Crus- 
tacea, and  Cephalopoda  attain  tho  maximum.  The  Rhizopoda 
are  far  more  numerous  on  this  than  on  any  other  horizon  ;  the 
Actinozoa  arc  somewhat  more  numerous  ;  while  the  Crustacea 
and  Cephalopoda  retain  about  the  same  numerical  development 
at  all  higher  levels.  In  zone  2  the  Polyzoa  and  Gasteropoda  are 
more  fully  developed  than  on  any  other,  and  in  zone  1  the 
echinoderms,  fishes,  reptiles,  and  birds  are  better  represented 
than  anywhere  below.  These  figures  in  themselves  afford  no  safo 
indication  as  to  what  was  the  relative  numerical  importance  of 
each  class  in  the  living  world,  or  as  to  what  was  their  relative 
numerical  importance  at  different  periods.  Such  points  cannot 
be  elucidated  by  the  mere  examination  of  lists,  but  require  an 
investigation  whose  object  is  to  ascertain,  among  other  things, 
to  what  extent  the  conditions  of  fossilization  at  each  period  was 
favourable  for  their  preservation,  and  what  has  been  the  degree 
of  care  or  thoroughness  of  search  in  collecting  the  fossils.  By 
neglecting  such  considerations,  and  considering  tho  numbers  in 
lists  as  too  positive  in  their  nature,  students  are  apt  to  be  mis- 
led as  to  what  was  the  actual  condition  and  development  of  the 
organic  world. 

The  Foraminifera,  of  which  twenty-two  species  are  mentioned 
by  Mr.  Prestwich  as  from  zone  3,  and  forty-two  are  enumerated 
by  Professor  Jones  from  the  London  clay  generally,  are  best 
represented  at  the  present  day  in  waters  of  moderate  depth  and 
in  warm  regions.  J udging  from  the  figures  this  group  was  com- 
paratively poor,  since  more  than  sixty  species  occur  now  on  the 
British  shores,  ami  in  the  richest  localities,  such  as  the  Medi- 
terranean, they  amount  to  nearly  300.  Looked  at  as  a  whole 
they  seem  to  indicate  that  the  bottom  on  which  they  lived  was 
covered  by  not  much  over  100  fathoms  of  water.  Globigerina 
might  indicate  deeper  seas,  but  the  same  species  as  is  found  in 
the  London  clay  may  he  picked  up  by  hundreds  in  a  shelly 
marl  on  the  shores  of  Connemara.  The  list  is  especially  notice- 
able for  the  absence  of  the  Nummuline  group,  winch  forms  so 
conspicuous  a  feature  in  the  Bracklesham  and  other  middle 
eocene  beds  ;  as  also  for  its  considerable  similarity  to  the  list  of 
liassic  forms  as  determined  by  Professor  Jones.  There  are 
thirty-three  liassic  species  in  the  west  of  England  belonging  to 
ten  generic  or  sub-generic  groups.  Of  the  groups  six,  or  more 
than  half,  occur  in  the  London  clay  ;  and  of  the  species  nine, 
or  nearly  one-fourth,  are  met  with  in  the  tertiary  beds  ;  while 
on  the  other  hand  Mr.  Prestwich  remarks  that  it  is  doubtful  if 
there  is  one  species  common  to  the  London  clay  and  the  Brack- 
lesham sands.  There  seems  to  be  an  anomaly  here.  Either  Mr. 
Moore  is  wrong  in  assigning  the  species  to  a  Hassic  age,  or  Pro- 
fessor Jones  is  wrong  in  his  determinations,  or  it  is  not  safe  to 
conclude  how  near  or  how  far  strata  are  chronologically  related 
from  the  amount  of  resemblance  or  dissimilarity  presented  by 
their  fossil  foraminiferal  contents.  • 

The  Actinozoa  are  very  poorly  represented,  but  it  is  probable 
the  fossils  formed  a  tithe  only  of  the  fauna  living  during  the 
London  clay  period.  The  Graphularia  was  probably  a  mud 
dweller,  and  as  will  be  seen  it  occurs  in  all  the  zones  in  which 
Actinozoa  are  found.  Mopsea  usually  dwells  on  rocks  and  stones, 
and  was  probably  drifted  on  to  the  London  clay  bottom.  Most 
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of  the  corals  were  also  fixed  to  rocks  and  stones  when  alive. 
They  belong  chiefly  to  the  family  Turhinolidcc,  which  is  the  most 
abundant  of  the  corals  on  the  British  shores.  But  this  family  is 
far  less  numerous  in  the  living  fauna  than  the  soft  bodied  Acti- 
nidce,  and  it  may  be  presumed  that  sea  anemones  were  also 
abundant  in  the  London  clay  period.  The  list,  short  as  it  is, 
is  remarkable  for  the  number  of  extinct  and  foreign  genera  in  it, 
and  for  only  one  genus  being  represented  by  more  than  a  single 
species.  Stephanophyllia  is  not  British  now,  but  is  met  with  in 
the  West  Indies.  Balanophyllia  is  a  nearly  allied  genus,  and  is 
now  found  on  British  shores.  Paracyathus  is  the  only  genus 
still  remaining  in  the  British  fauna,  in  which  it  is  represented 
by  three  species. 

The  six  species  of  Echinodermata  in  the  third  zone  are  dif- 
ferent from  any  that  occur  in  zone  2,  and  only  one  is  known  in 
zone  1.  Few  of  the  forms  ascend  to  higher  levels,  and  nearly  all 
the  genera  have  either  migrated  to  other  seas  or  become  extinct. 
The  species  in  the  third  zone  belong  to  genera  which  nourished 
in  the  secondary  period,  but  which  appear  to  be  near  the  end  of 
their  existence  at  this  period.  Bourgiu  limuus  is  nearly  allied  to 
the  oolitic  Apiocrinus,  with  which  indeed  it  was  associated  ;  while 
its  last  representative  is  not  known  to  be  more  recent  than  the 
early  tertiary  period.  At  the  present  t  ime  the  family  Apiocrinidat 
is  represented  only  by  the  llhizocrinus  Inj/'otensii,  which  is  generally 
distributed  in  the  deeper  parts  of  the  North  Atlantic,  and  which 
appears  to  be  a  form  for  which  the  present  condition  of  things 
is  unfavourable.  It  is  generally  the  case  with  the  last  genera 
and  species  of  a  group,  and  with  species  which  are  not  under 
the  most  favourable  conditions  for  existence  that  they  undergo 
great  variation.  Boimjucticrinus  presents  this  condition  during 
the  later  chalk  and  earlier  tertiary  periods  ;  but  lihizocrinus, 
the  living  representative  of  its  family,  "  looks  like  a  Bourgueti- 
crinus,  which  has  been  going  to  the  bad  for  a  number  of  ages  ; 
which  was  somehow  getting  worsted  in  the  struggle  for  life." 
(Professor  Wyville  Thomson).  Of  the  genera  in  zone  2,  Goclopleurus 
and  Hcmiaster  are  now  extinct;  Goniastcr,  which  occurs  in  zone  1, 
is  another  genus  which  commenced  and  flourished  in  the  second- 
ary, and  which  lingered  on  into  the  tertiary  era,  and  died  out 
before  it  had  terminated.  Of  all  the  echinoderms  Astropccten  is 
the  only  genus  which  flourishes  in  modern  seas  ;  like  many  of 
those  already  mentioned  it  has  been  traced  back  as  far  as  the 
oolitic  period,  but  not  further.  Taken  as  a  whole  this  small 
group  has  a  closer  relationship  with  secondary  faunas  than  with 
those  living  in  modern  seas.  The  nearest  living  analogues  exist 
ill  the  deeper  parts  of  the  North  Atlantic.  The  species  have  not 
been  met  with  in  the  Bracklesham  sands ;  indeed,  it  is  doubtful 
if  they  ascend  higher. 

Of  the  annelids  there  is  little  to  be  said.  Scrpula,  according  to 
the  determinations  of  palaeontologists,  is  ubiquitous,  and,  like 
Vermicularia,  is  attached  to  shells  or  rocks.  Ditrupa  usually 
lives  free  in  mud,  and  the  recent  living  specimens  have  been 
found  in  water  from  70  to  140  fathoms  deep  in  various  parts 
of  the  North  Atlantic.  The  Crustacea  form  a  remarkable  assem- 
blage, most  of  the  species  being  peculiar  to  the  London  clay. 
Many  of  the  genera  of  Entomostraca  also  occur  in  the  lias,  but  no 
species  is  common  to  the  two  formations.  This  is  noticeable 
since  the  liassic  species  are  associated  in  the  same  deposit  as  the 
Foraminifera,  of  which,  as  we  have  said,  several  species  are 
common  to  the  lias  and  the  London  clay. 

The  lamellibranchiate  molluscs  maintain  a  nearly  uniform 
development,  specifically.  The  oyster  family  occurs  in  all  the 
zones,  but  there  is  very  little  conimunity  of  species,  Anornia 
lineata  being  the  only  form  which  is  recorded  in  more  than  one. 
In  the  basement  bed  Ostrea  only  is  represented  ;  in  zone  4  it  ac- 
quires a  greater  development,  Ostrea  being  more  numerous  in 
species  and  in  individuals,  and  is  associated  with  Anornia.  In 
zone  3  Ostrea  falls  oft',  while  a  third  genus,  Pecten,  is  repre- 
sented. In  zone  2  Ostrea  is  absent,  or  rare,  and  Pecten  is  more 
abundant  individually  ;  and  in  zone  1  Ostrea  alone  occurs.  All 
these  genera  extend  far  back  into  secondary  times,  and  exist  in 
great  profusion  in  our  present  seas,  being  widely  distributed  in 
space  and  depth.  The  Aviculidce,  or  wing-shells,  are  represented 
by  Pinna  and  Avicula,  which  occur  generally  at  all  horizons ; 
although  they  appear  to  be  absent  from  the  basement  bed. 
The  species  also  range  from  the  lowest  to  the  highest  zone.  The 
Mytilidce,  or  mussels,  are  represented  sparingly  by  Lithodomus 
in  the  basement  bed,  and  more  abundantly  by  Modiola  at  all 
levels,  the  greatest  development  of  which  is  in  zone  2.  The 
Arcadco  are  numerous.  Nucula  occurs  in  the  basement  bed,  and 
is  represented  by  four  species  in  zone  3,  of  which  two  re-occur 
iu  zone  1,  and  a  third  in  zone  2,  where  it  is  associated  with 


a  species  not  recorded  from  the  other  zones.  Pectunculus  occurt 
at  all  levels,  except  zone  3.  The  two  species  in  the  basement 
bed  do  not  ascend  higher  ;  but  P.  decussatus,  which  is  found 
in  zone  4,  is  met  with  as  high  as  zone  1.  The  Trigoniadoe, 
Unionidce,  Ghamidoe,  Hippuritidce,  and  Tridacnida;  are  not 
represented.  Cardium  represents  the  Vardiadce  :  there  are  three 
species  in  the  basement  bed,  of  which  two  ascend  upwards.  G. 
•ylumsteadiense  becomes  most  common  in  zone  3,  and  G.  nitens 
in  zone  1.  The  Lucinidce  do  not  occur  in  the  basement  bed 
nor  in  zone  4,  but  two  species  of  the  small  sub-genus  Cryplodon 
are  found  in  zone  3,  of  which  one  species  ascends  into  the 
higher  zones.  The  Cycladidm,  which  frequent  rivers  and 
brackish  waters,  are  represented  by  Cyrena  cuneiformis  in  the 
basement  bed.  The  Gyprinida:  are  most  abundant  in  zones  4 
and  3 ;  in  the  latter  there  are  three  species  belonging  to  the 
genera  Astarte,  Cyprina,  and  Isocardia.  The  Veneridm  are  repre- 
sented by  the  single  genus  Cytherea,  of  which  three  species  occur 
in  the  basement  bed,  two  in  zone  4,  and  one  in  zone  2  ;  being 
absent  from  the  other  zones.  G.  obliqua  is  found  in  all  the 
zones  which  yield  the  genus.  There  6eem  to  be  no  species  of 
Mactridx,  although  it  hardly  seems  probable  that  they  did  not 
occur  in  the  British  seas  of  the  London  clay  period.  Tellina  is 
present  in  the  basement  bed,  Hanguinolaria  in  zone  2,  and 
Syndosmya  in  zones  3,  2,  and  1  ;  so  that  the  family  Tellinidee 
is  mainly  represented  by  the  last-mentioned  genus,  the  living 
species  of  which  are  mostly  boreal.  The  Solenidm  also  are 
sparingly  developed.  The  Myacidce  are  more  abundant.  Gly- 
cimcris  probably  occurs  in  the  basement  bed ;  Corbula  is  asso- 
ciated with  it,  and  is  represented  by  C.  globosa  in  zone  2,  a  species 
which  becomes  more  abundant  in  zone  3.  Panopcea  occurs  in 
zone  4,  and  again  in  zone  2.  Neccra  injlata  is  met  with  in 
the  three  uppermost  zones,  but  is  most  abundant  in  the  highest. 
Glycimcris  is  one  of  the  few  genera  which  have  not  a  long  pedi- 
gree, and  widespread  distribution  ;  and  hence  it  is  a  safer  guide 
to  the  climate  and  oceanic  conditions  of  the  period  than  those 
genera  which  thrive  under  many  varied  circumstances.  As  a 
fossil  the  genus  has  not  been  found  out  of  Europe,  while  the 
living  species  are  restricted  to  the  colder  parts  of  the  North 
Atlantic.  The  Anatinidce  are  represented  by  Pholadomya, 
Thracia,  and  Anatina.  The  first-mentioned  genus  embraces 
four  London  clay  species,  all  of  which  occur  in  zone  3,  and  one  of 
them  ascends  into  zone  2.  It  was  particularly  abundant  in 
secondary  strata,  but  only  one  species  exists,  and  that  one  is 
confined  to  the  coasts  of  tropical  Africa.  No  species  of  Gastro- 
checnidee  are  mentioned  in  the  lists.  The  Pholadida?  are  repre- 
sented by  a  Teredo  in  zones  4,  3,  and  2  ;  by  a  Teredina  in  zones 
4  and  2  ;  and  by  a  Pholas  in  zone  4.  The  lamellibranchiates  agree 
with  most  of  the  classes  already  mentioned  in  that  the  prevalent 
genera  are  such  as  have  lived  on  from  oolitic  times,  and  also  in 
having  a  strong  affinity  with  the  fauna  now  living  in  latitudes 
north  of  Great  Britain.  They  differ  in  belonging  to  genera 
which  still  flourish  in  modern  seas.  To  us  it  seems  that  although 
these  genera  are  now  scattered  nearly  all  over  the  world,  the  rela- 
tionship of  the  London  clay  species  is  nearer  with  those  which 
occur  to  the  north,  than  with  those  which  occur  to  the  south  of 
the  latitude  of  London.  Sir  Charles  Lyell  considers  that  the 
marine  fauna  indicates  a  warmer  climate  than  the  present, 
mainly  because  some  of  the  genera,  such  as  Voluta,  Nautilus, 
and  a  few  more  are  now  to  be  found  only  in  more  southern  and 
warmer  seas.  The  great  mass  of  the  evidence  would  imply  a 
moderate  rather  than  a  tropical  climate,  if  the  present  distribu- 
tion of  the  genera  of  the  London  clay  period  be  regarded  as  the 
criterion.  "We  imagine,  however,  that  it  is  not  safe  to  infer  the 
nature  of  the  climate  solely  from  the  distribution  of  marine 
faunas.  The  migration  of  genera,  the  extension  and  contraction 
of  their  areas  of  distribution,  and  their  relative  numerical  deve- 
lopment, seem  rather  to  be  regulated  by  the  facilities  afforded 
for  moving  from  place  to  place,  such  as  the  distribution  of  sea, 
and  many  other  conditions,  of  which  cbmate  is  not  the  most 
important.  It  is,  however,  remarkable  that  the  terrestrial  fauna 
and  flora  are  most  decidedly  indicative  of  a  warm  climate  ;  but 
we  cannot  go  into  details,  but  will  quote  a  passage  from  Mr. 
Prestwich  which  explains  how  it  happened  that  the  terrestrial 
organisms  of  the  London  clay  period,  luxuriating  in  an  almost 
tropical  climate,  have  been  buried  in  the  same  sediments  as 
have  entombed  a  marine  fauna  which  seems  to  have  been  fitted 
for  a  cold  area.  "  I  have  before  shown  the  probability  of  the 
existence  of  dry  land  to  the  south  and  an  open  sea  to  the  north 
during  the  Thanet  sands  period,  and  of  more  insular  conditions 
during  the  Woolwich  and  Heading  scries  period  ;  and  now  with 
respect  to  the  London  clay  the  evidence  tends  in  the  same 
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direction.  With  one  exception,  which  proved  unimportant, 
I  have  never  found  any  transported  rock  fragment  in  the 
London  clay  that  would  enable  me  to  infer  the  direction  of  the 
land  and  its  main  rivers  during  that  period,  [f.  however,  we 
take  the  evidence?  afforded  l>y  the  organic  remains,  we  shall 
obtain  some  peculiar  results.  If,  for  example,  we  look  to  the 
molluscs  and  plants,  we  at  once  perceive  a  want  of  accordance 
between  them;  we  find  in  the  former  an  absence  of  that  group 
of  markedly  tropical  forms  which  seem  to  have  flourished  in  the 
later  sea  of  the  Bracklesham  period.  The  prevailing  genera  are, 
on  the  contrary,  such  as  could  live  in  colder  regions.  Taken 
altogether,  it  indicates  a  moderate  rather  than  a  tropical 
(  lunate,  and  yet  the  fauna  is,  as  far  as  we  can  judge,  certainly 
tropical  in  its  affinities.  It  is  interesting  to  observe  at  this  early 
tertiary  period  the  same  evidence  of  those  cli Hiatal  conditions 
dependent  upon  latitude  which  become  more  strongly  marked  as 
we  approach  our  own  period  ;  for  those  differences  in  the  fauna 
and  flora  arise,  I  believe,  from  the  circumstance  that  the  London 
clay  was  deposited  in  a  sea  open  to  the  north,  and  therefore, 
with  an  in-set  of  cold  currents  determining  the  existence  of  a 
group  of  molluscs,  such  as  we  might  expect  to  find  inhabiting 
waters  of  moderate  temperature ;  whilst,  judging  from  the  quan- 
tity and  extent  of  the  detritus,  there  probably  existed  to  the 
south  an  extensive  continental  area,  through  which  flowed  a 
large  river  which  brought  down  the  sediment  forming  the 
London  clay,  and  all  the  marvellous  remains  of  plants  and  of 
land  and  fresh  water  remains  entombed  in  it — remains  which 
seem  to  be  a  vegetation  of  hot  or  even  tropical  climates,  and  to 
a  land  fauna  in  keeping  with  such  a  temperature.  If  this  were 
the  case  we  should  have  during  the  London  clay  period  a  con- 
tinental area  stretching  southward  of  England  and  the  north  of 
France,  and  a  sea  spreading  to  the  northward  of  this  land  ; 
while  the  subsequent  accumulation  of  the  Bracklesham  sands 
took  place  after  the  submergence  of  that  land  and  the  immigra- 
tion of  a  marine  fauna  from  more  southern  seas,  into  which 
some  few  only  of  the  forms  of  the  older  sea  were  continued — • 
geographical  conditions  which  I  hope,  in  a  subsequent  paper,  to 
show  to  be  in  perfect  accordance  with  the  limited  range  south- 
ward of  the  London  clay  and  the  correlation  of  the  Bracklesham 
sands  with  the  widespread  deposits  of  the  Calcairc  grassier,  and 
other  associated  beds  of  the  Paris  tertiaries  ....  In  some 
respects  the  London  tertiaries,  taken  as  a  whole,  are,  however, 
even  less  tertiary  (meaning  by  that  that  they  present,  in  many 


of  the  generic  forms,  a  closer  approach  to  those  now  existing  in 
our  climate)  than  the  Bracklesham  sands;  for,  with  a  greater 
per  cenlage  of  older  forms,  they  nevertheless  contain  a  large,  and 
probably  a  larger,  proportion  of  forms  such  as  now  flourish  Oil  the 
land  and  in  the  sea  in  these  latitudes.  The  greater  number  of  tho 
common  fishes  frequenting  our  seas  have  their  types  at  this  early 
tertiary  period — the  Reading  plants  are  Buch  as  OUT  existing  woods 
might  furnish  the  analogues  id',-  and  the  molluscs,  the  lamelli- 
branchiates  especially,  have  many  representative  forms  in  our 
present  seas.  In  considering  all  these  singular  vicissitudes,  and 
in  contemplating  the  extent  to  which  certain  more  northern 
influences  operated  in  giving  a  large  portion  of  the  fauna  of  the 
London  tertiaries  an  aspect  much  more  closely  resembling  that  of 
the  present  day  than  is  found  to  exist  in  many  more  recent  deposits, 
the  question  suggests  itself — of  how  far  that  law,  enumerated  by 
Professor  E.  Forbes,  and  according  to  which  the  distribution  of 
molluscs  in  depths  of  southern  seas  is  equivalent  to  their  ap- 
pearance at  lesser  depths,  or  at  the  surface  or  parallels  of  latitude 
of  more  northern  seas,  may  by  analogy  be  applied  geologically 
in  accounting  for  any  abnormal  condition  in  the  vertical  succes- 
sion of  organic  remains  such  as  here  occurs  'I  Can  it  be  that 
such  a  group  of  generic  forms,  allied  to  and  closely  resembling 
those  found  in  the  same  zoological  province  at  the  present  day, 
had  a  yet  older  existence  in  more  northern  provinces  ; — that 
generic  forms  of  temperate  regions  have  travelled  from  the 
north,  and  have  been  gradually  spread  further  south,  giving, 
when  they  encroached  upon  the  more  southern  forms,  a  more 
recent  aspect  to  the  faunas  of  such  various  geological  periods 
than  prevailed  in  those  of  the  same  localities  when  changes  in 
the  distribution  of  land  and  water  brought  back  for  a  time  the 
southern  forms  which  had  been  temporarily  displaced  ? — a  view 
almost  unavoidably  suggested  by  the  fauna  of  the  London  ter- 
tiaries as  compared  with  that  of  the  Bracklesham  and  associated 
beds,  and  confirmed  by  the  independent  physical  evidence 
which  we  have  of  seas  open  to  the  north  during  the  former  and 
to  the  south  during  the  latter  period." 

(Prestwich,  Q.  J.  Gcol.  Soc.  x.  p.  403—419  ;  435—454  ;  xi.  p. 
206 — 246  ;  Prestwich,  'The  Ground  beneath  us,  1857  ;  Whitaker, 
Memoir  of  the  Geol.  Survey  of  Great  Britain  on  Sheet  7  of  the  Map 
of  the  Geol.  Survey,  1864  ;  Sir  C.  Lyell,  Elements  of  Geology, 
1865.) 
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MACROCHEILUS  [E.  C.  vol.  iii.  col.  573].  A  genus  estab- 
lished by  Phillips  in  1841,  which  is  usually  placed  in  the 
family  Pyramidcllidce,  belonging  to  the  proso-branchiatc  order  of 
the  class  Gasteropoda.  This  arrangement  can  be  regarded  only  as 
provisional,  for  in  few  classes  is  there  so  much  uncertainty 
respecting  the  true  characters  and  correct  definitions  as  amongst 
those  of  univalved  mollusca.  In  Woodward's  '  Manual  of  the 
Mollusca,'  the  genus  is  placed  at  the  end  of  the  family,  and  after 
Loxonema,  as  though  its  precise  affinities  to  the  genera  which  are 
represented  by  living  species  had  not  been  satisfactorily  deter- 
mined by  the  author.  In  Chenu's  '  Manuel  de  Conchyliologie,' 
which  mainly  follows  the  arrangement  of  Messrs.  Adams,  it  is 
placed  after  Chemnitzia,  and  before  Odostomia;  but  there  does 
not  seem  any  special  reason  why  it  should  occupy  this  position. 
The  true  position  of  the  genus  in  a  natural  classification  is  quite 
unsettled,  and  it  may  even  be  doubted  if  Macrocheilus  should  be 
associated  with  the  slender,  tapering,  many-whorled  shells  of 
Eulima,  Chemnitzia,  and  Pyramideua,  &c.  Granting  that  it 
belongs  to  the  Pyramidellidw,  its  species  will  then  be  amongst 
the  oldest  known  representatives  of  that  family,  of  which  this 
genus,  together  with  Loxonema  and  Chemnitzia,  occur  as  low 
down  as  the  Lower  Silurian  strata.  Loxonema  is  restricted  to  the 
palaeozoic  series ;  and  perhaps  Macrocheilus  is,  for  all  the  fossil 
species  occur  in  those  strata  only.  Some  years  since,  however, 
Mr.  A.  Adams  dredged  from  a  depth  of  63  fathoms  in  the  Korea 
Straits  of  the  Sea  of  Japan  a  species  which  he  named  Macrocheilus 
javonicus.  Chemnitzia  is  also  known  as  far  back  as  the  lower 
Sil  .urian  period,  and,  like  Macrocheilus,  is  still  represented  in  the 
Japanese  seas ;  but  its  present  distribution  is  wider,  as  it  ranges 
nearly  all  over  the  world,  and  its  past  distribution  has  been  more 

NAT.  HIST.  DIV. — SUP. 


continuously  traced,  since  some  species  are  found  in  every  group 
of  rocks. 

We  have  little  faith  in  the  specific  determinations ;  but  at 
least  twenty  species  have  been  described.  Murcliison  in  his 
'  Siluria '  mentions  one  Caradoc  species,  M.  clongatus,  which 
again  occurs  in  the  Ludlow  rocks ;  and  he  notices  a  second  species, 
M.  fusiformis,  from  the  upper  Llandovery  group.  During  the 
Devonian  period  the  genus  still  resided  on  the  British  area,  and 
even  M.  clongatus  had  neither  died  out  nor  migrated  elsewhere. 
So  far  as  the  fossil  remains  indicate  it  had  become  more 
abundant;  for  there  are  not  fewer  than  six  species  in  the  Tor- 
quay beds  of  South  Devon.  Of  these  only  three  species  are 
known  elsewhere ;  one,  M.  brevis,  is  the  only  species  discovered 
in  the  middle  Devonian  of  North  Devon ;  a  second,  M.  harpula, 
is  found  in  the  middle  Devonian  of  Belgium ;  and  a  third, 
M.  imbricatus,  although  not  recorded  from  any  other  part  of  the 
Devonian  series,  either  in  England  or  abroad,  is  met  with  in  the 
lower  carboniferous  of  west  Scotland.  It  is  in  the  last-mentioned 
group  of  strata  that  the  genus  seems  to  have  acquired  considerable 
development,  upwards  of  ten  species  occurring  in  them  in  various 
parts  of  the  British  Isles,  but  most  of  them  in  the  carboniferous 
limestone  of  the  more  central  parts  of  England.  In  Dupont's 
accoant  of  the  lower  carboniferous  strata  of  Belgium  he  mentions 
but  two  species,  one  of  which,  M.  acutus,  also  occurs  in  England 
and  Scotland.  Koninck  describes  two  species  from  rocks  of  this 
age  in  the  Punjaub  Salt  Range,  both  of  them  unknown,  as  yet, 
anywhere  else.  The  species,  so  far  as  the  evidence  goes,  did  not 
extend  over  very  wide  areas,  and  appear  to  indicate  different 
zoological  provinces.  The  genus  becomes  less  abundant  in  the 
coal  measures  of  Europe,  a  few  specimens  only  having  been 
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found;  but  numerous  species  have  been  obtained  from  the  coal 
measures  or  upper  carboniferous  series  of  Missouri,  Kansas, 
Iowa,  and  a  few  others  of  the  United  States,  some  of  which 
closely  resemble  European  species  of  the  lower  carboniferous 
period.  Thus,  M.  Jcansase7isis  is  very  similar  to  M.  acutus ; 
M.  ponderosus  of  Kansas  territory,  and  M.  texanus  of  Texas, 
remind  one  of  M.  imbricatus.  The  American  species  seem  to 
have  had  restricted  ranges;  for  those  of  Missouri  and  Texas  are 
mostly  dilfcrcnt  from,  though  in  many  cases  nearly  allied  to,  the 
lowan  species.  The  coal  measures  of  the  last-mentioned  state 
have  yielded  four  species,  and  a  fifth  has  been  described  from  the 
neighbouring  state  of  Illinois.  One  of  these  is  described  by  Hall 
as  a  new  species  under  the  name  of  M.  fusiformis.  This  is  dis- 
tinct from  the  Silurian  species,  which  had  previously  received  the 
same  name,  but  curiously  enough  there  is  rather  a  close  similarity 
between  the  two.  The  genus  is  poorly  represented  in  the  Per- 
mian strata.  After  this  nothing  more  is  known  of  the  genus 
prior  to  the  recent  M.  japonicus.  If  this  last  really  belong  to  the 
same  genus  as  the  paknozoic  species,  it  may  be  expected  that 
Macrochcihis  will  be  found  in  the  secondary  and  tertiary  rocks. 

MAN  [E.  0.  vol.  iii.  cols.  056 — 677].  The  knowledge  of  man 
lias  of  late  years  been  pursued  by  such  a  vast  accession  of 
students  that  the  science  will  probably  attain  in  a  few  genera- 
tions to  dimensions  such  as  are  hardly  conceivable  now.  At 
present,  however,  statements  are  rapidly  accumulating,  and  the 
foremost  immediate  requisite  is  the  silting  of  truth  from  error 
and  prejudice,  the  accurate  definition  of  terms,  and  the  establish- 
ment of  principles.  The  stability  of  the  science  mainly  depends 
upon  the  progress  made  in  these  various  points.  In  the  E.  C. 
no  special  name  is  given  to  this  science,  but  anthropology  is 
applied  to  that  branch  of  it  which  concerns  the  zoological  rela- 
tions of  man  and  the  lower  animals  ;  and  ethnology  to  that 
which  deals  with  the  relations  of  groups  or  races  of  men  amongst 
themselves.  Amongst  the  early  students  of  man  anthropology 
was  considered  to  mean  the  whole  science,  and  not  a  portion  of 
it,  although  their  views  as  to  its  scope  were  not  very  extensive. 
Most  authors  now  use  the  word  in  its  original  widely  extended 
sense.  Broca  defines  anthropology  as  that  science  which  has  for 
its  object  the  study  of  the  human  group  considered  in  its 
ensemble,  in  its  details,  and  in  its  relations  to  the  rest  of  nature ; 
and  thus  outlines  the  scope  of  the  science  in  an  article  on 
"  Anthropology,"  in  the  '  Nouveau  Dictionnaire  Encyclopediquc 
des  Sciences  Medicales,'  the  English  version  being  that  given  in 
the  '  Anthropological  Review,'  vol.  v.  p.  195  : — "  To  say  that 
anthropology  is  the  natural  history  of  mankind  might  in  most 
minds  give  rise  to  the  idea  that  it  is  a  purely  descriptive  science ; 
that  it  confines  itself  to  distinguishing  and  classifying  the  various 
races  according  to  the  physical  type  ;  but  this  interpretation 
must  be  carefully  guarded  against,  and  the  more  so,  since  there 
has  been  a  time  when  anthropology,  still  in  its  infancy,  was 
confined  within  such  narrow  limits.  The  definition  we  have 
thought  proper  to  adopt  is  more  significative,  and  it  has,  more- 
over, the  advantage  of  indicating  with  sufficient  precision  the 
three  great  series  of  facts,  the  reunion  of  which  constitutes  an- 
thropology. We  may,  in  fact,  bring  all  the  studies  relating  to 
the  human  group  under  three  heads.  (1)  It  is  necessary  to 
determine  the  position  of  this  group  in  the  series  of  creatures — a 
question  apparently  very  simple,  since  the  supremacy  of  man 
over  all  animals  is  incontestable.  It  is,  nevertheless,  very  diffi- 
cult to  be  an  impartial  judge  in  our  own  case,  and  the  study  of 
this  question  proves  it.  Pride,  one  of  the  most  characteristic 
features  of  our  nature,  dominates  in  many  minds  over  the  calm 
testimony  of  reason.  Like  the  Roman  emperors  who,  intoxi- 
cated by  power,  finished  by  looking  upon  themselves  as  demi- 
gods, so  the  king  of  our  planet  imagines  that  the  vile  animals 
subject  to  his  caprice  has  nothing  in  common  with  his  own 
nature.  The  vicinity  of  the  ape  inconveniences  and  humiliates 
him  ;  he  is  not  satisfied  with  being  the  king  of  animals,  but 
desires  to  establish  that  an  unfathomable  chasm  separates  him 
from  his  subjects,  and,  turning  his  back  upon  the  earth,  he  takes 
refuge  with  his  threatened  majesty  in  the  nebulous  sphere  of  the 
human  kingdom.  But  anatomy,  not  unlike  the  slave  who  fol- 
lowed the  car  of  the  victor,  exclaiming,  '  Memento  te  hominem 
esse,' — anatomy  disturbs  him  in  this  self-admiration  and  reminds 
him  of  the  visible  and  tangible  reality  which  allies  him  to 
animality.  The  doctrine  of  the  human  kingdom  is  thus  placed 
side  by  side  with  another  not  less  radical  doctrine  which  pre- 
tends to  derive  man  from  the  ape  ;  and  between  these  two 
extreme  opinions  others  arise,  which,  according  to  a  more  or  less 
rigorous  interpretation  of  anatomical  characters,  present  the 
human  group  as  constituting  now  a  species,  now  a  genus  or  a 


class,  or  a  branching  off  of  the  zoological  series.  A  critical 
examination  of  the  contradictory  arguments  adduced  in  favour 
of  these  different  appreciations  leads  to  studying,  on  one  hand, 
the  characters  common  to  man  and  the  animals  nearest  to  him, 
and  on  the  other,  to  finding  out  such  characters  as  are  peculiar 
to  man.  It  becomes,  moreover,  necessary  to  see  to  what  extent 
these  analogies  and  differences  agree  with  the  laws  presiding 
over  the  serial  distribution  of  the  groups  called  genera,  species, 
families,  &c,  to  investigate  whether  the  gradation  which  ootains 
in  a  lower  scale  is  preserved  in  a  superior  scale  ;  to  mark  the 
distance  existing  between  the  highest  term  of  the  simian  and 
lowest  term  of  the  human  series,  and  to  examine  the  arguments 
of  those  who  do  not  consider  that  distance  impassable.  That 
portion  of  anthropology  which  comprises  the  study  of  these 
zoological  questions  is  entitled  to  the  name  of  Zoological  Anthro- 
pology, and  may  be  defined  as  the  study  of  the  human  group 
considered  in  its  relations  to  the  rest  of  organised  nature.  (2)  The 
human  group  once  characterized,  circumscribed,  and  classed  as  a 
group  in  its  ensemble,  must  then  be  considered  by  itself  ;  it  must 
be  divided  and  subdivided,  and  each  of  these  separate  groups 
must  be  studied  separately.  This  constitutes  Descriptive  Anthro- 
pology. Numerous  physiological  differences  coincide  with  the 
physical  differences.  The  muscidar  force,  general  sensibility, 
the  degree  of  the  perfection  of  the  senses,  especially  of  sight, 
hearing,  and  smelling,  the  mode  of  articulating  certain  sounds, 
the  odour  of  the  perspiration,  the  power  of  resisting  heat  or  cold, 
the  pathological  aptitudes  and  immunities,  the  period  of  puberty, 
the  duration  of  female  fecundity,  &c,  all  present  in  various 
peoples  more  or  less  extensive  variation.  Finally,  that  which 
varies  most  is  the  decree  of  activity  of  the  intellectual  functions, 
the  predominance  of  such  or  such  a  group  of  faculties,  the 
development  of  the  social  condition  and  perfectibility,  that  is  to 
say,  the  aptitude  to  originate  or  to  receive  progress.  Thus, 
whether  we  consider  humanity  as  regards  the  external  confor- 
mation, or  the  anatomical,  physiological,  intellectual,  moral,  and 
social  characters,  we  find  considerable  differences  among  the 
groups  composing  it.  But  although  the  modifications  of  the 
dilTerent  orders  of  characters  do  not  always  present  themselves 
abreast,  there  are  some  which  present  a  sort  of  solidarity.  Thus 
the  obliquity  and  the  projection  of  the  face,  constituting  what  is 
called  pirognathism,  more  or  less  black  tint  of  the  colour  of  the 
skin,  woolly  hair,  and  intellectual  and  social  inferiority  are 
frequently  associated ;  whilst  a  whitish  skin,  smooth  hair,  an 
orthognathous  face  are  usually  the  appanage  of  the  more  elevated 
peoples  of  the  human  series.  Consequently,  although  the  serial 
distribution  obtains  here  as  in  other  zoological  groups  with  its 
infinite  gradations  and  degradations,  its  unions  and  anastomoses, 
it  is  possible  and  even  easy  to  distinguish  between  the  innu- 
merable variations  of  the  human  type  a  certain  number  of 
secondary  types,  around  which  all  these  varieties  group  them- 
selves with  more  or  less  precision.  As  regards  these  varieties, 
they  have  received  the  name  of  races,  which  engenders  the  idea 
of  more  or  less  filiation  between  individuals  of  the  same  variety, 
but  which  neither  affirms  nor  denies  the  question  of  parentage 
between  individuals  of  different  varieties.  The  name  species 
implies  the  solution  of  the  question  as  regards  the  diversity  of 
origin  ;  the  term  varieties,  taken  in  the  special  sense  attached  to 
it  in  natural  history,  would,  on  the  contrary,  imply  that  the 
whole  human  group  forms  but  one  species.  From  tins  results 
the  inconvenience  of  speaking  two  different  languages,  according 
as  one  is  monogamist  or  polygamist,  and  the  non-acceptability 
of  these  terms  to  those  who  look  upon  the  problem  of  origin  as 
doubtful.  The  word  races,  on  the  contrary,  may  be  adopted  by 
all,  and  it  is  for  this  reason  that  it  is  now  prevalent.  (3)  The 
third  branch  of  anthropology,  last  in  the  logical  order  of  regular 
scientific  evolution,  but  the  first  in  importance,  is  General  An- 
thropology, which  has  for  its  object  the  study  of  the  human  group 
in  its  ensemble.  Here  it  is  especially  important  to  establish  a 
line  of  demarcation  between  anthropology  and  other  sciences 
which  treat  of  man.  All,  without  exception,  furnish  to  general 
anthropology  numerous  facts,  without  which  it  could  not  exist. 
They  make  known  to  us  the  individual  man,  and  it  is  clear  that 
a  collection  of  individuals  cannot  be  studied  in  its  ensemble  if 
we  did  not  commence  with  the  study  of  the  individual  type, 
which  forms  the  unit  of  the  number.  But  anthropology  only 
borrows  from  the  other  sciences  that  which  concerns  man,  con- 
sidered as  forming  part  of  a  group.  Some  examples  are  neces- 
sary clearly  to  explain  this  distinction.  The  study  of  the 
cerebral  functions  forms  part  of  physiology.  Those,  for  instance, 
who  search  for  a  certain  relation  between  the  volume  of  the 
brain  and  intellectual  power  study  a  question  which  thus  put  is 
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purely  physiological.  But  if,  instead  of  confining  the  comparison 
to  individuals  resembling  each  other  by  their  physical  characters, 
and  differing  in  intelligence,  we  compare  a  series  of  individuals 
of  a  certain  race  with  a  series  of  individuals  belonging  to  dif- 
ferent races,  we  quit  the  territory  of  pure  physiology  and  enter 
the  domain  of  general  anthropology,  just  as  in  treating  of  a  sub- 
ject of  zoological  anthropology  we  study  the  same,  question  with 
the  object  of  establishing  a  parallel  between  man  anil  the  rest  of 
animals.  The  description  of  the  skeleton,  the  muscles,  nerves, 
viscera,  skin,  &c.,  belong  to  anatomy  only  ;  that  of  individual 
varieties  equally  so.  But  whenever  an  organ,  either  in  form, 
structure,  or  volume,  presents  differences  in  various  races,  the 
history  of  these  variations  belongs  to  the  comparative  anatomy 
of  races,  which  is  frequently  put  under  contribution  by  ethno- 
logy, but  which,  studied  in  its  ensemble,  belongs  to  general 
anthropology.  The  study  of  cancer,  tubercular  affections,  dysen- 
tery, yellow  fever,  &c,  form  parts  of  pathology  ;  but  when  the 
pathologist  states  that  either  of  these  diseases  presents,  according 
to  race,  differences  in  frequency,  gravity,  and  progress,  and  these 
differences  cannot  be  explained  from  external  conditions,  but 
must  be  referred  to  the  organisation  of  the  respective  races,  he 
contributes  to  the  progress  of  the  comparative  pathology  of  races 
which  forms  part  of  general  anthropology.  Hygiene,  which  has 
for  its  object  the  preservation  of  health,  is  not  a  branch  of 
antliropology.  Even  public  hygiene,  although  it  embraces  ques- 
tions relating  to  the  health  of  a  whole  people,  or  of  a  great 
number  of  peoples,  is  perfectly  distinct  from  anthropology.  But 
the  hygienist,  by  studying  the  conditions  favourable  or  noxious 
to  the  health  of  individuals  or  masses,  is  obliged  to  inquire  how 
far  the  influence  of  media  is  capable  of  modifying  the  organisa- 
tion ;  how  far  these  modifications  of  the  individual  by  external 
conditions  may  be  capable  of  transmission  from  peneration  to 
generation,  and  these  two  questions  form  an  integral  part  of  the 
problem  of  races,  one  of  the  most  important  of  general  anthro- 
pology. The  psychologist,  who  studies  in  himself  or  in  other 
individuals,  the  faculties  of  the  mind,  the  feelings,  or  passions,  is 
not  an  anthropologist ;  but  who,  extending  the  field  of  psycho- 
logy, observes  the  differences  existing  between  peoples  and  races 
in  reference  to  intellectual  power,  perfectibility,  sociability, 
artistic,  scientific,  literary,  industrial,  religious,  and  political 
aptitudes,  he  participates  in  the  work  of  anthropologists  ;  and  it 
is  thus  the  comparative  psychology  of  races  becomes  one  of  the 
most  interesting  branches  of  general  anthropology.  It  is  unne- 
cessary to  multiply  examples  to  show  how  general  anthropology 
puts  under  contribution  all  sciences  which  have  man  for  their 
object,  without  being  confounded  with  these  sciences.  Anthro- 
pology even  borrows  from  sciences  altogether  foreign  to  the  study 
of  the  individual  man,  but  which  still  furnish  facts  concerning 
men  as  members  of  a  zoological  group.  Climatology  indicates 
the  condition  of  the  various  media  in  which  man  can  exist ; 
zoological  and  botanical  geography  make  known  to  us  the  exist- 
ence and  the  distribution  of  distinct  fauna  and  floras,  of  mul- 
tiple centres  from  which  the  actual  centres  spring,  contrary  to  a 
general  prejudice  which  derives,  if  not  all  plants,  at  least  all 
animals  from  one  focus  ;  and  it  is  at  once  perceived  how  impor- 
tant the  knowledge  of  this  fact  is  for  him  who  inquires  whether 
the  human  genus  had  only  one  or  several  cradles.  Geology  in 
its  turn  describes  the  gradual  changes  which  have  so  many  times 
modified  the  condition  of  life  on  the  globe,  and  makes  us  appre- 
ciate the  immense  time  which  must  have  elapsed  between  their 
different  epochs,  and  the  great  antiquity  of  the  quaternary  strata 
which  contains  the  remains  of  man  or  of  his  handiwork  ;  and 
palaeontology,  finally,  placing  man  by  the  side  of  species  he  has 
survived,  reveals  to  us  the  conditions  of  the  existence  of  man  in 
those  primitive  times,  the  record  of  which  is  lost." 

The  true  scope  of  the  science  of  man  has  been  so  misunder- 
stood by  many  authors,  that  we  have  thought  it  better  to  give 
the  views  of  one  of  the  most  successful  students  of  that  science 
rather  than  any  remarks  of  our  own.  So  vast  is  the  field  that 
the  writer  cannot  attempt,  at  present,  to  traverse  the  whole  of  it, 
although  a  strictly  supplementary  article  would  require  the 
adoption  of  such  a  course ;  and  consequently  we  must  content 
ourselves  with  a  few  observations  on  one  or  two  of  the  principal 
anthropological  problems,  namely,  are  men  derived  from  a  single 
or  many  original  pairs  or  protoplasms  ?  and  at  what  period  did 
man  first  appear  ? 

The  first  v  question  is  of  a  multiple  character,  and  suggests 
several  trains  of  inquiry.  It  may  be  supposed  that  originally 
there  was  a  single  individual ;  or  that  there  was  a  single  pah', 
sexually  different,  but,  with  this  exception,  physically  identical ; 
or  that  there  was  a  single  pair,  both  sexually  and  physically  dif- 


ferent ;  or  that  there  were  several  individuals,  or  several  pairo, 
which  were  either  similar  or  dissimilar.  There  is  no  direct 
evidence  on  any  of  these  points,  so  that  we  .are  reduced  to  the 
consideration  of  circumstantial ities.  Man  is  like  the;  domestic 
animal  in  that  he  is  withdrawn  more  or  less  from  the  direct 
influence  of  natural  media,  and  like  them  he  is  remarkably  sus- 
ceptible of  variation.  Generally  speaking  the  individuals  of  an 
animal  species  liavc  a  considerable  uniformity  of  character,  which 
circumstance  seems  to  be  due  to  the  conditions  favourable  for  the 
existence  of  all  being  uniform.  The  varieties  of  man,  whether 
we  consider  him  to  be  a  species,  or  a  genus,  or  even  an  order, 
arc  more  numerous  than  in  other  zoological  (/roups  having  cor- 
responding values  ;  and  the  range  of  variation,  by  which  we 
mean  the  area  of  characters  over  which  variation  may  occur,  is 
greater  than  in  all  the  rest  of  the  animal  kingdom.  Thus  man 
may  present  differences  as  respects  the  osseous,  nervous,  muscular, 
and  other  organic  systems,  in  the  same  way  as  other  animals ;  like 
them  he  may  present  dissimilarities  in  his  outward  features,  such 
as  colour  of  skin,  eyes,  hair,  &c. ;  the  nature,  distribution,  and 
relative  abundance  of  hair  ;  general  size  and  relative  proportions 
of  parts,  and  many  other  matters.  In  addition  to  all  these,  his 
differences  have  relation  to  the  kind,  intensity  and  relative  pro- 
portions of  psychical  qualities  which  are  absent  or  rudimentary 
in  animals  ;  to  modifications  in  the  development  of  languages,  of 
sciences,  and  of  arts,  points  which  he  alone  amongst  animals  has 
possession  of.  The  facility  with  which  variation  occur  differs 
for  each  group  of  qualities,  being  greatest  in  those  which  are 
special  to  him,  and  least  in  those  which  he  shares  with  the  lower 
animals.  So  far  we  conform  to  what  seems  to  be  a  law  of  nal  are, 
that  those  qualities  which  are  spread  over  the  smallest  indivi- 
dual, varietal  or  specific  areas  are  more  easily  affected  than 
those  which  are  common  to  a  larger  biological  group  ;  and,  to 
expiress  the  same  thing  from  an  hypothetical  point  of  view,  that, 
generally,  characters  are  alterable  to  a  degree  inversely  cor- 
responding with  that  of  their  acquirement.  These  statements 
may  be  regarded  as  mere  assertions  by  some,  since  we  have  not 
adduced  a  particle  of  evidence  in  support  of  them  :  they  arc 
founded  upon  general  impressions  derived  from  what  are  be- 
lieved to  be  facts.  In  physics  a  phenomenon  is  the  result  of  a 
definite  concatenation  and  co-ordination  of  forces  of  a  particular 
kind  ;  so  long  as  that  particular  arrangement  is  maintained,  so 
long  will  the  phenomenon  persist ;  if  any  alteration  occurs  in 
the  forces  specially  relating  to  the  phenomenon  considered  by 
themselves,  then  a  corresponding  change  will  occur  in  the  phe- 
nomenon. But  it  may  happen  that  great  changes  may  take  place 
in  the  surrounding  conditions  and  yet  no  change  take  place  in  the 
phenomenon, provided  those  changes  do  not  affect  the  special  forces 
alluded  to.  A  dew-drop  on  a  blade  of  grass  owes  its  rotundity 
and  persistence  to  a  multitude  of  forces  acting  in  definite  direc- 
tions, such  as  the  adhesion  of  the  water  to  the  leaf,  the  cohesion 
of  the  fluid  particles  amongst  themselves,  the  action  of  gravita- 
tion upon  the  drop,  the  presence  of  a  certain  amount  of  mois- 
ture in  the  atmosphere,  the  prevalence  of  a  given  temperature, 
and  many  other  circumstances.  Great  changes  may  occur  in  its 
vicinity  without  leading  to  its  destruction  or  dissipation,  such  as 
a  great  battle  amongst  men,  a  flood  in  a  contiguous  valley,  &c. ; 
but  if  any  alteration  is  superinduced  in  the  group  of  forces 
which  tend  to  make  the  drop  what  it  is,  it  disappears.  Such 
changes  may  be  very  slight,  and  yet  be  effective,  provided  they 
are  applied  in  the  proper  direction.  Thus  it  may  be  that  a 
break  may  occur  in  the  clouds  allowing  the  sunshine  to  play 
upon  the  drop  for  a  few  minutes,  and  it  gradually  disappears  by 
evaporation ;  or  an  insect  may  shake  the  grass  sufficiently  to 
dislodge  the  drop.  So  we  believe  it  is  with  man.  He  is  the 
outcome  of  a  special  and  definite  arrangement  of  force  and 
matter  ;  and  any  modification  or  change  which  occurs  either  in 
those  forces  or  in  the  associated  matter  is  attended  by  a  change 
in  the  man,  and  the  change  is  proportioned  to  the  effective  appli- 
cation of  the  force.  In  the  case  of  a  dew-drop  we  can  follow  out 
the  relation  and  sequence  of  events  and  give  an  explanation 
stating  to  what  laws  these  events  are  due  ;  but  in  man  the  con- 
ditions are  so  compbeated  that  there  is  the  greatest  difficulty  in 
tracing  the  origin  of  the  changes  which  we  do  see,  and  of  those 
which  we  may  infer  have  taken  place.  Man  does  vary,  a  state- 
ment in  which  all  agree  ;  the  matters  of  difference  relate  to  the 
causes  or  conditions  of  those  variations,  and  the  extent  to  which 
they  may  accumulate.  Some  say  they  are  so  great  that  man 
cannot  be  referred  to  one  origin,  but  the  number  of  original  pro- 
toplasms, that  is,  men,  or  organisms,  from  which  he  has  been 
derived  has  been  variously  estimated  at  from  two  to  hundreds. 
The  advocates  for  the  plurality  of  mankind  bring  forward  the 

Q  Q  8 


699 


COO 


colour  of  the  skin  as  one  of  the  indications  of  the  soundness  of 
their  doctrine.    How  can  it  be  maintained  that  the  jet  black 
negro,  olive-coloured  Abyssinian,  the  red  American  Indian,  and 
the  light-coloured  European,  have  descended  from  the  same 
stock?    The  tints,  they  say,  have  been  retained  for  generation 
after  generation  without  appreciable  alteration,  and  in  some 
instances  are  known  to  have  remained  unaltered  for  as  far  back  as 
history  can  carry  us.  Moreover,  it  is  pointed  out,  that  if  the  negro 
is  transferred  to  America  lie  remains  black,  and  shows  no  tendency 
to  become  coppery  red,  and  so  with  the  other  examples  cited. 
It  is  further  noticed  that  the  distribution  of  colour  has  no  appa- 
rent connection  with  the  distribution  of  land  or  of  climate.  On 
the  other  hand,  objections  may  be  made  to  tin-  truth  of  all  these 
positions,  either  on  the  ground  that  the  facts  are  selected,  or 
the  premises  have  not  been  established,  or  that  the  phenomena 
are  otherwise  explainable.    The  colour  of  the  skin  is  one  of  the 
most  variable  characters  in  man  ;  in  every  nation  there  are  dif- 
ferences, and  conformity  never  occurs  throughout  the  population 
of  a  large  town,  or  a  large  country  ;  and  changes  occur  in  the 
same  individual  according  to  his  habits.    A  student  who  lias 
long  been  resident  indoors  acquires  a  lightness  of  tint,  indepen- 
dent of  the  pallor  of  ill  health  ;  but  if  he  indulges  in  a  few 
weeks  of  constant  out-of-doors  exercise  he  becomes  perceptibly 
browned.    The  darkening  of  the  complexion  does  not  appear  to 
depend  solely  upon  the  heat  of  the  sun's  rays,  as  its  depth  has 
no  direct  relation  to  the  degree  of  temperature.    There  are 
other  causes  in  operation.    In  conformity  with  this  it  is  notice- 
able that  the  wealthier  classes  in  most  civilized  countries  are  as 
a  rule  fairer  than  the  classes  which  constantly  work  in  the  open 
air.    Hence  it  will  be  gathered  that  the  depth  of  tint  may  vary 
in  the  same  climate,  provided  the  individuals  living  under  that 
climate  are  exposed  to  it  in  different  degrees.    We  have  used  the 
word  climate  for  convenience,  and  mainly  because  it  has  not  been 
ascertained  what  action  the  elements  of  climate  have  upon  the 
skin.    And  if  each  element  be  taken  in  succession,  no  harmony 
is  to  be  found  in  its  distribution  and  that  of  the  colours  of 
people.    Thus  as  regards  temperature  no  black  men  occur  in  the 
American  tropics,  although  parts  of  it  are  as  hot  as  places  where 
black  men  dwell.    The  New  Zealanders  and  Sandwich  Islanders 
are  remarkably  dark  as  compared  with  Polynesians  generally, 
although  they  reside  in  the  mildest  climates.    The  natives  of 
equatorial  America  are  lighter  than  the  Indians  of  more  northern 
regions.    The  Lapps  and  Finns  are  darker  than  the  Malays. 
Instances  of  this  kind  might  be  enumerated  almost  by  hundreds. 
The  facts  prove  that  the  present  distribution  of  climate  does  not 
tally  with  the  distribution  of  colour  ;  nevertheless,  they  do  not 
prove  that  climate  has  so  little  effect  as  not  to  be  an  important 
element  in  the  production  of  colour.    People  have  not  always 
dwelt  where  we  now  find  them  ;  migrations  have  constantly  been 
going  on,  and  tribes  and  nations  have  been  constantly  intermix- 
ing.   Hence,  supposing  that  climate  did  regulate  colour,  we 
should  expect  to  find  apparent  anomalies  of  this  kind.  What 
one  requires  to  know  is  the  history  of  the  migrations  of  each 
people,  and  the  duration  of  their  stay  at  each  place.  Where 
the  same  people  live  in  a  country  partly  mountainous  and  partly 
low  ground,  it  usually  happens  that  the  darker  complexions  are 
found  in  the  hotter  and  lower  districts.    On  the  Zambesi,  for 
instance,  the  natives  are  very  dark  on  the  lower  portion,  while 
the  inhabitants  of  the  more  mountainous  interior  are  the  colour 
of  milky  coffee.    If  a  tribe  of  black  people  were  to  occur  in  an 
alpine  region  we  might  safely  infer  that  they  had  recently  migrated 
there.   On  the  same  grounds  it  is  probably  true  that  where  a  race 
has  a  colour  markedly  different  from  that  which  prevails  in  a 
given  latitude,  it  has  been  recently  established  in  that  latitude.  If 
it  is  unusually  dark,  it  has  probably  come  from  a  warmer  region, 
as  in  the  case  of  the  New  Zealanders,  who,  judging  from  their  tra- 
ditions, have  not  been  many  centuries  in  New  Zealand,  and  who 
came  from  some  more  northern  island.    It  is  very  probable  that 
Waitz's  view  is  correct,  namely,  "  that  the  colour  of  the  skin, 
though  not  always  in  proportion  to  the  latitude  and  mean  tem- 
perature, is  essentially  influenced  by  climate  ;  that  the  extent 
and  mode  of  this  influence  is  chiefly  regulated  by  habits  and 
mode  of  life ;  that  next  to  these,  descent  has  the  greatest  influence ; 
and  that  food  also  has  its  share  in  the  production  of  colour,  though 
in  a  subordinate  degree.   It  is  further  shown  that  hot  and  damp 
/ountries,  unprotected  by  forests,  and  a  mode  of  life  which  expose 
the  organism  to  climatic  influences,  strongly  favour  the  darkening 
of  the  skin.    Frequent  and  great  alterations  of  temperature, 
especially  sudden  changes  from  wet  to  dry,  brown  the  skin  in 
every  climate  and  in  every  race,  if  the  body  is  much  exposed  and 
unprotected."    In  dealing  with  this  question  it  is  highly  desir- 


able that  all  these  elements  should  be  estimated  as  regards  their 
quality,  their  intensity,  and  their  duration ;  in  the  same 
way  as  the  kind,  amount,  and  direction  of  forces  are  studied 
which  combine  to  form  a  dew-drop.  It  is  manifest  that 
men  do  differ,  and  every  race  of  men  may  vary  ;  but  are  the 
differences  such  that  no  observed  range  of  variation  could  cause 
the  evolution  of  a  negro  on  the  one  hand  and  a  white  European 
on  the  other  from  a  single  pair  of  intermediate  tint  ?  The  Jews 
who  are  generally  so  particular  in  marrying  amongst  themselves, 
who  are  a  people  the  characters  of  which  are  well  known,  whose 
history  is  traceable,  and  who  have  settled  amidst  a  greater  num- 
ber of  other  tribes  than  probably  any  other  nation ;  the  Jews, 
we  repeat,  are  remarkably  heterogeneous  in  their  colour. 
Amongst  Europeans  they  are  brown  or  fair  in  complexion  ;  but 
amongst  the  Hindoos  they  are  as  black  as  the  natives  around 
them.  In  this  case  the  transformation  has  required  centuries  to 
be  effected.  The  Europeo-American  has  been  a  few  centuries 
in  America,  but  has  diverged  from  the  European  types,  and 
approached  somewhat  to  that  of  the  natives.  Here  the  change 
has  been  apparently  slow,  owing  to  constant  accession  of  fresh 
blood  from  the  mother  country.  As  with  the  colour  of  the  skin 
so  it  is  with  the  characters  ;  and  so  far  as  we  can  judge  there  is 
nothing  to  prove  positively  the  plurality  of  mankind,  and  there 
is  nothing  which  decidedly  disproves  that  man  has  not  origi- 
nated from  a  single  pair.  Nay,  more,  we  consider  it  to  be  quite 
consistent  with  truth  that  man  has  originated  from  one  stock  ; 
but  on  this  last  supposition  the  date  when  that  first  stock  lived 
must  be  removed  to  a  very  remote  period  ;  and  this  mainly 
because  changes  in  faunas  and  in  man  are  very  slow  in  their 
operation  ;  and  because  the  earliest  men  we  are  cognisant  of 
presented  considerable  differences  amongst  themselves.  The  slow 
development  of  civilisation  and  of  languages  within  historical 
times  renders  it  almost  certain  that  their  development  was 
equally  slow  in  prehistoric  times.  But  languages  and  civiliza- 
tion are  known  to  have  sprung  up  and  vanished  prior  to  national 
records.  Considerations  of  this  kind  impress  one  with  the  belief 
that  man  is  of  great  antiquity.  Geological  evidence  confirms  this 
view. 

The  existence  of  man,  more  especially  in  Western  Europe,  has 
been  traced  far  beyond  the  reach  of  history  or  tradition ;  and  it 
is  difficult  to  decide  where  to  draw  the  limits  between  the 
palaeontological  and  historical  aspects  of  the  subject.  We  find 
the  implements  which  he  made  in  stone  and  bone  indicative  of 
an  industrious  hunting  and  fishing  population,  associated  with 
animals  which  have  long  ceased  to  exist.  In  carefully  consider- 
ing the  circumstances  under  which  they  occur,  there  may  be 
detected  a  gradual  progress  of  improvement,  in  the  case  of  the 
former  dwellers  in  Western  Europe,  from  the  makers  of  old  flint 
implements  of  a  few  types  of  form,  and  unpolished,  to  those  who 
fabricated  instruments  for  a  greater  variety  of  purposes,  and 
expended  more  labour  and  design  in  polishing  and  ornamenting 
them.  From  these  we  pass  by  gradual  stages  to  the  nations  who 
employed  metal,  and  started  the  beginnings  of  many  of  those 
arts  and  sciences  which  have  now  grown  into  their  present  vast 
proportions.  It  is  the  proper  domain  of  the  historians  of  those 
arts  and  sciences  to  trace  the  development  of  each,  so  that  in  the 
present  place  we  shall  only  allude  to  them  as  signs  of  the 
sequence  of  peoples  and  of  the  rate  of  movement  of  human 
events. 

The  geologist  has  shown  that  Western  Europe  has  been  exposed 
to  a  cold  period,  during  which  all  the  high  lands  were  covered 
with  ice  and  snow ;  that  the  climate  gradually  lost  its  rigour  and 
became  bike  what  it  now  is  ;  and  that  while  these  events  were 
happening  the  land  underwent  a  series  of  oscillations,  whereby  it 
was  at  one  time  partially  submerged  beneath  the  ocean,  and  at 
another  raised  out  of  it.  These  oscillations  apparently  recurred 
in  a  definite  order,  and  may  have  been  more  or  less  contempo- 
raneous over  large  areas.  Whatever  conclusions  may  be  arrived 
at  respecting  the  contemporaneity  or  non-contemporaneity  of  any 
given  depression  or  elevation  in  two  distinct  localities  of  Europe, 
the  depressions  and  elevations  of  any  one  locality  may  be  safely 
employed  as  chronometers,  or  rather  chronoscopes.  In  Great 
Britain,  for  example,  the  land  was  high  during  the  first  part  of 
the  glacial  epoch  ;  it  then  sank  in  most  places  to  the  extent  of 
hundreds  of  feet :  a  second  rise  took  place,  a  second  depression 
followed,  and  this  was  in  its  turn  succeeded  by  a  third  elevation. 
It  was  during  the  second  elevation  and  the  subsequent  depression 
that  were  formed  most  of  the  valley  gravels  in  which  the  flint 
implements  have  been  found  so  abundantly.  So  far  as  we  are 
aware,  no  evidence  has  been  recorded  that  man  existed  prior  to 
the  second  elevation,  although  it  is  possible  that  some  of  the 
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articles  bearing  man's  handiwork,  which  have  been  found  in 
caves,  may  be  of  anterior  date.  II'  uv  are  to  believe  the  state* 
ments  and  inferences  drawn  from  the  researches  of  tin;  Messrs. 
Bourgeois,  Delaunay,  and  Issel,  and  of  tlio  Martinis  de  Vibraye, 
traces  of  man's  existence  have  been  found  in  the  upper  pliocene 
of  St.  Prest,  the  pliocene  at  Colle  del  Vento,  the  upper  miouene 
at  Pouancc,  and  the  middle  miocene  at  Selles  SUI  ('her. 

The  age  of  the  earliest  traces  of  man  in  Europe  is  intimately 
connected  with  the  age  of  the  oldest  valley  gravels;  and  the  age, 
of  these  may  be  estimated  in  various  ways,  according  to  the  rate 
at  which  sediments  accumulate,  the  land  rises  and  falls,  the 
faunas  and  floras  are  modi  lied,  and  the  arts  are  developed.  But 
in  none  of  these  cases  is  our'  knowledge,  sufficiently  copious  and 
precise  to  warrant  anything  more  than  almost  random  guesses. 
For  example,  let  us  select  the  gravels  of  the  Somme  valley, 
which  have  been  examined  by  almost  all  the  eminent  geologists, 
and  which  are  generally  referred  to  as  proofs  of  the  great, 
antiquity  of  man.  This  valley  is  excavated  in  chalk,  and  is 
bounded  by  escarpments  varying  from  200  to  300  feet  in  height. 
Beyond  the  escarpments  is  an  extensive,  slightly  undulating 
plateau,  covered  by  a  wide-spread  layer  of  loam  devoid  of 
organic  remains.  Here  and  there  are  patches  of  gravels  and  sands, 
the  relics  of  a  tertiary  formation,  which  once  overlaid  the  plateau, 
and  whose  denudation  has  been  the  source  of  most  of  the 
deposits  in  the  valleys  and  deltas.  The  valley  is  in  places  more 
than  a  mile  in  width,  and  the  gravels,  sands,  and  clays,  cover  its 
bottom,  and  extend  to  considerable  heights  up  the  ilanks  of  the 
hounding  slopes,  while  peat  overlies  the  deposits  in  the  lower 
parts  of  the  present  valley  hottom.  In  most  cases  the  gravel 
rests  immediately  upon  the  chalk,  and  is  succeeded  by  the 
sands,  loams,  and  clays.  In  the  gravel  between  Amiens  and 
Abbeville,  hundreds  of  flint  implements  have  been  obtained,  the 
prevailing  shapes  being  a  long  flattened  oval  tapering  to  a  point 
at  one  end,  a  short  oval,  and  long  flakes,  flattish  on  one  side  and 
ridged  on  the  other.  Although  neatly  formed,  their  cutting 
edges  have  been  produced  by  a  dexterous  fracture  of  the  flint, 
and  not  by  grinding.  The  implements  are  generally  worn  either 
by  use  or  by  friction  in  the  bed  of  the  river.  They  are  most 
abundant  in  the  lowest  parts  of  the  gravels,  whether  situated  at 
the  higher  or  lower  levels  of  the  valley,  if  is  also  in  the  lowest 
parts  of  the  gravels  and  sands  that  marine  shells  have  been  met 
with,  while  the  higher  strata  abound  in  fresh  water  species,  and 
have  unquestionably  been  formed  by  fluviatile  action.  The 
marine  shells  include  specimens  of  Buccinum  undatum,  Littorina 
littorea,  Nassa  reticulata,  Puipura  lapillus,  Tcllina  solidula, 
Gardium  edide,  and  others,  now  living  on  the  shores  of  France. 
These  are  mingled  with  Cyrena  fiuminalis,  and  many  of  the  ordi- 
nary fresh  water  and  land  shells  still  existing  in  the  surrounding 
district.  With  these  are  also  associated  the  remains  of  mam- 
malia, which  have  long  ceased  to  dwell  in  France,  such  as 
Elephas  primigenius,  Rhinoceros  tichorhinus,  Equus  fossiliz,  Bos 
primigenius, Cervussomonensis,  Tarandus  priscus,  Fdis  spelcea,  and 
Hycena  spelcsa.  In  the  Mencbecourt  sand-pits,  and  near  the 
bottom  of  the  section,  the  bones  of  the  hind  part  of  the  tichorliine 
rhinoceros  have  been  found  still  retaining  their  proper  relative 
positions,  showing  that  they  were  still  held  together  by  their 
ligaments  at  the  time  of  deposition ;  and  a  little  way  off  from 
tliis  spot  a  whole  skeleton  was  discovered.  The  conclusions  to 
be  drawn  from  these  phenomena  might  be  strengthened  by 
similar  facts  from  hundreds  of  other  valleys  in  France,  England, 
and  other  countries.  The  more  important  of  those  conclusions 
are  that  the  implements  are  the  work  of  man  ;  that  they  were 
placed  in  the  position  in  which  they  are  found  at  the  same  time 
as  the  gravels  containing  them  were  placed  where  they  now  are  ; 
and  that  they  are  associated  with  the  remains  of  extinct  mammals. 
But  a  further  sifting  of  the  evidence  is  required  before  accepting 
the  further  conclusions  which  have  been  adopted  by  many 
authors,  viz.,  that  the  valley  was  in  part  excavated  after  the  de- 
position of  the  gravels  at  the  higher  levels ;  that  all  the  marine 
shells,  flint  implements,  and  mammalia,  were  originally  deposited 
in  the  gravels  and  sands,  and  that  man  lived  at  the  same  time  as 
the  mammalia.  Our  ideas  of  the  antiquity  of  man  depends,  in 
great  measure,  upon  the  views  which  are  taken  upon  these 
points ;  and  it  has  yet  to  be  decided  whether  the  valley  was,  or 
was  not,  entirely  excavated  before  the  accumulation  of  any  of 
the  valley  deposits ;  whether  all  the  mammalia  were,  or  were  not, 
living  at  the  same  time  as  the  flint  implement  makers.  These 
are  questions  which  we  cannot  pretend  to  discuss  fully,  anil  yet 
much  depends  upon  the  answer  that  is  given  to  them.  Messrs. 
Prestwich  and  others,  as  also  Sir  Charles  Lyell,  contend  that  the 
gravels,  sands,  &c,  were  being  accumulated  while  the  excavation 


of  tin;  valley  was  going  on,  and  consequently  they  Eecognis*  a 
considerable,  difference  in  the  age  of  tin:  high  level  and  low  level 
valley  gravels.  On  the  other  hand,  Mr.  Tylor,  and  other  geolo- 
gists, believe  that  the  valley  was  first  entirely  excavated,  and  the 
gravels  subsequently  accumulated.  On  this  latter  hypothesis 
the  time  which  elapsed  between  the  formation  of  the  gravels  at 
the  highest  and  lowest  levels  was  probably  far  bhorter  than  that 
required  by  the  former.  And  it  seems  to  us  that  the  latter 
hypothesis  is  most  consistent  with  the.  facts  before  us.  There  is 
no  direct  evidence  in  favour  of  either  view,  so  that  one  is 
thrown  upon  probability  and  circumstantial  evidence  in  deciding 
which  is  most  in  accordance  with  truth.  Mr.  Prestwich  admits 
that  the  rivers  of  France  and  England  in  their  present  condition 
are  quite  incapable  of  excavating  the  main  valley,  a  position 
which  is  evident,  seeing  that  they  arc  deposit-accumulators,  and 
not  deposit-destroyers,  and  that  it  would  require  a  still  more 
powerful  agent  to  scoop  out  chalk,  than  to  wash  away  sands  and 
gravel.  He  also  admits  that  the  valleys  were  formed  by  risers 
having  a  more  torrential  character,  and  more  liable  to  be  swollen 
by  periodical  floods,  than  at  present.  But  he  contends  that  the 
valley  is  in  part  newer  than  the  gravel,  on  the  ground  that  the 
high  level  gravels  are  far  above  the  reach  of  any  Hood  of  the 
present  rivers  that  can  possibly  be  conceived.  Those  who  hold 
the  opposite  view  contend  for  the  possibility  and  probability  that 
valleys  one  mile  wide  and  more  than  one  hundred  feet  deep,  were 
at  one  time  filled  with  running  water,  and  that  it  was  by  these 
vast  rivers  that  the  gravels  were  deposited.  The  improbability 
of  the  latter  view  is  considerably  lessened  if  we  have  regard  to 
the  time  when  these  valleys  were  formed.  In  northern  Europe 
as  in  Scotland,  for  instance,  many  of  the  valleys  were  excavated 
at  the  same  time  as  the  glaciers  were  disappearing,  and  it  was 
during  this  time  that  the  land  was  undergoing  its  second  rise 
and  fall.  Most  of  the  valleys  of  southern  England  and  France 
were  being  formed  during  the  same  rise  and  fall,  and  were  pro- 
bably commenced  even  earlier,  or  during  the  first  depression. 
If  in  the  north  the  formation  of  the  valleys  were  coincident  with 
the  gradual  disappearance  of  the  glaciers,  it  is  by  no  means  un- 
likely that  the  excavation  of  the  southern  valleys  were  dependent 
upon  periodical  floodings,  caused  by  the  melting  of  the  winter 
snows. 

Much  of  the  recent  denudation  of  Europe  may  safely  be 
assigned  to  this  period,  and  there  is  abundant  evidence  to  show 
that  it  was  characterised  by  the  accumulation  of  vast  bodies  of 
water,  which  formed  great  lakes  and  inland  seas.  That  the 
Somme  may  have  at  one  time  entirely  filled  its  valley,  is  ren- 
dered probable  by  considerations  such  as  these,  as  well  as  by  the 
circumstance  that  numerous  large  valleys  debouch  into  the 
present  vallejr,  which  bear  indications  of  having  been  once  filled 
with  water,  but  which  are  now  quite  dry.  Dry  valleys  are  not 
restricted  to  the  Somme,  but  are  met  with  in  connection  with 
numerous  other  rivers.  The  contortion  of  the  gravel  and  the 
large  blocks  of  stone  found  in  them  are  best  explained  by  the 
action  of  river  ice,  which  is  also  in  harmony  with  the  idea  of  the 
river  being  swollen  with  molten  snow.  In  some  places  we  have 
indications  of  the  rate  at  which  the  gravels  were  accunralated. 
Thus  one  case  has  been  recorded  of  a  mass  of  gravel  in  sand 
presenting  curious  contortions.  The  circumstances  indicate  that 
the  mass  of  gravel,  three  or  four  feet  thick,  was  frozen  together 
by  ice  at  the  time  it  was  laid  on  the  sand ;  that  before  it  had 
melted  the  sand  had  covered  up  the  mass,  and  that  when  it 
melted  the  overlying  sand  fell  into  the  vacant  space  thus  formed 
and  shared  in  the  contortions  of  the  gravel.  From  this  it  is 
clear  that  four  or  five  feet  of  saud  was  accumulated  during  the 
melting  of  the  ice,  which  we  cannot  suppose  took  a  very  long 
time.  As  an  illustration  of  the  possibility  of  the  water  having 
been  accumulated  in  the  Somme  valley  to  the  extent  required, 
Mr.  Tylor  cites  the  following.  In  1S66,  twenty  inches  of  rain 
fell  in  one  day  in  the  flat  country  near  Kurrachee.  The  Mulleer 
river  flows  through  this  country,  and  in  ordinary  seasons  has  not 
more  than  a  foot  of  water  in  its  bed.  At  a  place  sixteen  miles 
above  Kurrachee  the  valley  is  crossed  by  a  railway  bridge,  the 
girders  of  which  weighed  about  eighty  tons  each,  and  were 
nearly  sixty  feet  above  the  level  of  the  stream.  On  the  occasion 
of  this  heavy  rainfall  the  river  piled  up  wood  and  grass  against 
the  bridge  and  rose  sufficiently  high  to  overthrow  the  girders 
and  to  carry  one  of  them  two  miles  down  the  river,  where  it  was 
buried  in  the  sand.  Illustrations  of  the  enormous  extent  to 
which  rivers  may  exceed  their  ordinary  bounds,  might  be  cited 
by  hundreds.  Thus  one  or  two  may  be  given  from  localities 
nearer  home,  although  they  are  not  the  best  that  could  be  chosen, 
since  they  belong  to  a  country  which  at  the  present  time  differs 
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widely  from  what  the  Somme  district  probably  was  when  its 
gravels  were  laid  down.  The  water  of  Leith  in  Edinburghshire  is 
an  ordinary  river,  but  "there  are  times  when  it  almost  disap- 
pears amongst  the  stones,  and  there  are  times  when  the  swollen 
torrent  rushes  along  with  the  power  of  a  giant"  (Stat.  Ace.  of 
Scotland,  i.,  ]>.  109).  In  1803  it  was  flooded  for  three  days,  and 
acquired  such  proportions  that  it  injured  twelve  dam  heads,  and 
washed  away  the  bridge  at  Slateford.  The  Gore,  in  the  same 
county,  is  another  example.  In  1837  it  was  swollen  to  an 
unusual  extent,  partly  owing  to  heavy  rain  and  partly  to  the 
bursting  of  a  pond.  It  rushed  through  the  valley  with  enor- 
mous force.  This,  however,  was  quite  an  exception  ;  but  it 
frequently  happens  that  the  whole  valley  is  inundated  when  the 
snow  melts  after  a  long  continuance  of  snow  storms. 

If,  then,  it  be  granted  that  the  Somme  valley  was  excavated, 
and  its  gravels  accumulated  by  flooded  livers;  and  that  these 
events  followed  upon  the  passing  away  of  a  moderate  glacial  con- 
dition of  the  land,  we  should  be  careful  to  ascertain  that  the  flint 
implements,  mammalian  bones,  and  marine  shells,  arc  not  derived 
fossils.  Knowing  how  largely  the  beds  older  than  the  valleys  have 
been  denuded,  it  seems  not  unlikely  that  some  of  the  marine  shells 
belonged  to  strata  deposited  during  an  earlier  depression  of  the 
country,  and  that  some  of  the  mammalia  may  also  have  lived  and 
died  before  the  existence  of  the  valley.  The  main  argument 
adduced  to  prove  that  man  co-existed  with  these  mammalia  is,  that 
the  flint  implements  are  associated  with  mammalian  remains, 
which  were  evidently  bound  by  ligaments  and  clothed  with 
muscles;  but  this  does  not  necessarily  imply  their  co-existence  in 
the  living  state,  since  it  is  well  known  that  the  inhabitants  of 
Siberia  are  still  living  in  the  same  country  in  which  the  tieho- 
rhine  rhinoceros  yet  retains  its  flesh  and  woolly  hair,  although 
the  species  has  ceased  to  exist  there  for  many  centuries  :  indeed, 
there  is  no  tradition  that  it  was  ever  seen  alive.  As  the  climate 
of  France  during  the  formation  of  the  valley  gravels  appears  to 
have  closely  resembled  that  of  Siberia  at  the  present  time,  we 
should  expect  to  find  flint  implements  associated  with  the  legs 
and  skeletons  of  rhinoceroses,  elephants,  and  cave-bears.  So  far, 
then,  as  the  valley  gravels  of  the  Somme  valley  are  concerned, 
there  docs  not  seem  to  be  any  safe  data  whereby  to  estimate  the 
antiquity  of  the  human  race,  and  the  same  remark  is  applicable 
to  most  other  valley  gravels. 

It  has,  moreover,  been  remarked  that  if  these  remains  of  ex- 
tinct mammals  were  derived  from  earlier  deposits,  we  should 
expect  to  find  some  traces  of  these  strata.  This  may  be  ad- 
mitted, and  yet,  considering  how  vast  has  been  the  denudation 
by  glacial  agencies,  we  should  not  be  surprised  if  those  traces 
are  exceedingly  scanty  in  regions  which  have  been  subjected  to 
that  denudation.  We  do  not  observe  any  such  remnants  in  the 
Somme  valley,  but  one  instance  may  be  cited  in  Scotland.  At 
a  quarry  near  Kilmaurs,  in  Ayrshire,  the  boulder  clay  overlies 
a  series  of  sands  and  gravels,  in  which  have  been  found  the 
remains  of  Elephas  primigenius  and  the  reindeer.  These  beds  are 
] ire-glacial,  and  very  few  traces  of  the  elephant  have  as  yet  been 
detected  anywhere  in  Scotland,  whether  in  glacial  or  post- 
glacial beds.  In  this  instance  the  boulder  clay  has  protected 
the  underlying  deposits  from  denudation.  In  England  the 
head-quarters  of  the  Elephas  priuiigcnius  is  in  the  Norfolk  forest 
bed,  which  belongs  to  the  early  part  of  the  post-pliocene  period. 
And  doubtless  several  other  examples  are  to  be  found,  more 
especially  in  more  southern  latitudes,  which  have  not  as  yet 
been  sufficiently  explored. 

Let  us  next  consider  the  facts  afforded  by  the  peat  of  the 
Somme  valley,  which  is  more  recent  than  the  gravel.  This 
substance  forms  the  lower  part  of  the  valley  from  far  above 
Amiens  to  the  sea.  It  attains  a  thickness  of  more  than  thirty 
feet  in  some  places,  and  all  the  shells  and  bones  found  in  it 
belong  to  existing  species.  The  peat  in  many  places  occupies 
the  site  of  former  forests,  as  it  covers  the  trunks  of  alders, 
oaks,  walnuts,  and  other  trees,  whose  roots  penetrate  into 
the  gravel  below.  Numerous  remains  of  Eoman  and  Celtic  art 
occur  in  the  peat,  but  the  depth  at  which  they  are  found  seems 
to  have  depended  upon  the  nature  of  the  object  and  the  con- 
sistency of  the  peat.  M.  Boucher  de  Perthes  found  some  flat 
Roman  dishes,  whose  shape  and  horizontal  position  it  is  thought 
must  have  prevented  their  sinking  through  the  peat.  Assuming 
this,  and  assuming  also  that  the  plates  fell  on  what  was  then 
the  surface  of  the  peat,  the  French  archaeologist  employed  the 
facts  as  data  for  ascertaining  the  thickness  of  peat  which  had 
grown  within  a  given  number  of  centuries ;  and  from  this  he 
comes  to  the  conclusion  that  the  peat  grew  at  the  rate  of  about 
one  inch  per  century,  and  that  consequently  36,000  years  has 


elapsed  since  it  first  began  to  grow.  We  believe  the  estimates 
arc  based  on  false  assumptions,  and  that  the  peat  required  a  far 
less  time  for  its  formation.  The  reasons  for  this  belief  are  given 
under  Boas,  E.  C.  S.,  but  here  we  may  state  that  the  articles 
found  in  the  peat  do  not  indicate  a  greater  antiquity  than  the 
second  or  third  century  before  the  Christian  era,  and  that  as  far 
as  the  mere  growth  of  peat  is  concerned,  the  whole  thickness  of 
thirty  feet  might  have  been  accumulated  in  less  than  a  century, 
although  we  arc  by  no  means  prepared  to  assert  what  the  actual 
time  was.  The  estimate  by  Mr.  Vivian  that  the  uppermost  sta- 
lagmite floor  of  Kent's  cavern,  which  overlies  deposits  containing 
the  relics  of  man,  implies  an  antiquity  of  at  least  250,000  years, 
is  open  to  the  same  kind  of  objections  as  have  been  raised  against 
the  other  instances  we  have  discussed.  The  stalagmite  does  not 
increase  at  all  now,  since  none  had  been  formed  in  the  thirty 
years  dating  backwards  from  18G7.  Since  the  time  of  the  Romans 
there  has  been  a  very  slight  increase.  Mr.  Vivian  takes  the  rate 
of  growth  since  the  Roman  period  as  the  rate  at  which  the 
whole  of  the  stalagmite  was  formed.  But  we  have  little  doubt 
that  the  great  bulk  of  the  stalagmite  was  formed  under  conditions 
very  different  from  the  present  conditions,  which  would  enable 
the  floor  to  form  in  a  far  less  number  of  years  than  is  estimated. 
If  Mr.  Vivian's  mode  of  calculation  were  to  be  extended  to  the 
greatest  thickness  of  stalagmite  found,  and  to  the  three  suc- 
cessive floors  which  have  been  traced,  the  supposed  antiquity  of 
the  earliest  deposit  would  be  enormous. 

Implements  of  flint  and  stone  arc  found  so  abundantly  in 
almost  every  country  of  the  globe,  that  it  would  be  quite  im- 
possible to  attempt  to  give  details  respecting  the  varying  circum- 
stances under  which  they  are  found,  and  their  relative  ages.  It 
would,  moreover,  be  quite  out  of  place,  since  the  point  we  aim 
at  here  is  not  to  show  what  were  the  state  of  the  arts  among  the 
people  who  made  them,  but  to  ascertain  whether  those  people 
lived  a  few  or  many  thousand  years  ago.  Beyond  the  few 
general  remarks  already  given  respecting  them,  we  do  not  pro- 
pose to  go,  although  there  arc  many  interesting  points  connected 
with  them;  but  pass  on  to  a  few  observations  on  the  human 
bones  found  associated  with  flint  implements  and  extinct 
mammalia,  or  under  circumstances  which  seem  to  denote  great 
antiquity. 

The  fossil  man  of  Denise  has  been  the  subject  of  much  discus- 
sion among  French  anthropologists  and  geologists,  and  was  at 
one  time  supposed  to  have  lived  long  before  the  valley  gravels  of 
the  Somme  were  formed,  and  indeed  earlier  than  the  period 
during  which  glaciers  were  at  their  maximum  development  in 
Scotland.  This  man  appears  to  have  been  enveloped  in  the 
volcanic  ash  which  was  ejected  during  the  last  volcanic  eruption 
in  Velay  ;  but  there  is  nothing  very  definite  to  show  when  this 
event  took  place.  There  is  a  lava  flow  supposed  to  be  contem- 
poraneous with  the  volcanic  ash  enveloping  the  fossil  skeleton, 
which  contain  remains  of  Hycena  spelma  and  Hippopotamus 
major,  and  which  descends  so  far  down  into  the  valley  of  the 
Bonne,  a  tributary  of  the  Loire,  as  to  imply  that  the  valley 
system  has  been  very  little  altered  since  the  outflow  of  the  lava 
Indeed,  there  is  nothing  to  show  that  this  fossil  is  older  than  the 
flint  implements  of  the  Somme  gravels,  and  it  may  be  much 
later.  Another  example  supposed  to  be  of  immense  antiquity  is 
the  pelvic  bone  found  at  the  base  of  the  cliffs  at  Natchez,  on  the 
Mississippi,  along  with  other  bones  belonging  to  the  Mastodon 
ohioticus,  Megalonyx,  and  other  species,  some  of  which  are  ex- 
tinct, and  some  still  living.  The  stratigraphical  position  of  this 
specimen  is  unknown,  but  it  is  supposed  to  have  come  from  the 
same  clay  which  contained  the  bones  of  Mastodon  and  Megalonyx. 
Without  necessarily  assenting  to  the  correctness  of  this  supposi- 
tion, let  it  be  granted  that  the  bone  was  found  in  the  old  clay, 
which  forms  part  of  an  old  delta  of  the  Mississippi,  and  is  now 
raised  far  above  the  river,  so  as  to  constitute  the  table-land  of 
Vicksburg.  Its  antiquity  even  then  would  probably  not  be 
greater  than  that  of  the  Hint  implements  of  the  Somme,  as  pointed 
out  by  Sir  C.  Lyell  in  the  following  passage  from  his  work  on 
the  'Geological  Evidences  of  the  Antiquity  of  Man:' — "If, 
however,  I  am  asked  whether  I  consider  the  Natchez  loam,  with 
land  shells  and  the  bones  of  Mastodon  and  Megalonyx,  to  be  more 
ancient  than  the  alluvium  of  the  Somme,  containing  flint  imple- 
ments and  the  remains  of  the  mammoth  and  hyaena,  I  must 
declare  I  do  not.  Both  in  Europe  and  America  the  land  and 
fresh-water  shells  accompanying  the  extinct  pachyderms  are  of 
living  species,  and  I  could  detect  no  shell  in  the  Natchez  loam 
so  foreign  to  the  basin  of  the  Mississippi  as  is  the  Cyrena  fiumi- 
nalis  to  the  rivers  of  modem  Europe.  If,  therefore,  the  relative 
ages  of  the  Picardy  and  Natchez  alluvium  were  to  be  decided  on 
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conchological  data  alone,  the  fluvio-marino  beds  of  Abbeville 
mi^ht  rank  as  a  shade  older  than  the  loess  of  Natchez.  My 
reluctance  in  1840  to  regard  the  fossil  human  bone  as  of  post- 
pliocene  date  arose  in  part  from  the  reflection  that  the  ancient 
loess  of  Natchez  is  anterior  in  time  to  the  whole  modem  delta  of 
the  Mississippi.  The  table-land  was,  I  believe,  once  a  part  of 
the  original  alluvial  plain  or  delta  of  the  great  river  before  it 
was  upraised.  It  has  now  risen  more  than  200  i'eet  above  its 
pristine  level.  After  the  upheaval,  or  during  it,  the  Mississippi 
cut  through  the  old  Jluviatilo  formation  of  which  its  bluffs  are 
now  formed,  just  as  the  Rhine  has  in  many  parts  of  its  valley 
excavated  a  passage  through  its  ancient  loess.  If  I  was  right  in 
calculating  that  the  present  delta  of  the  Mississippi  has  required 
as  a  minimum  of  time  more  than  one  hundred  thousand  years 
for  its  growth,  it  would  follow,  if  the  claims  of  the  Natchez  man 
to  have  coexisted  with  the  Mastodon  are  admitted,  that  North 
America  was  peopled  more  than  a  thousand  centuries  ago  by  the 
human  race.  But  even  were  that  true,  we  could  not  presume 
reasoning  from  ascertained  geological  data  that  the  Natchez  hone 
was  anterior  in  date  to  the  antique  Hint  hatchets  of  St.  Acheul. 
When  we  ascend  the  Mississippi  from  Natchez  to  Vicksburg,  and 
then  enter  the  Ohio,  we  are  accompanied  everywhere  by  a  con- 
tinuous fringe  of  terraces  and  sand  at  a  certain  height  above  the 
alluvial  plain,  first  of  the  great  river,  and  then  of  its  tributary. 
W e  also  find  that  the  older  alluvium  contains  the  remains  of  Mas- 
todon everywhere,  and  in  some  places,  as  at  Evansville,  those  of 
the  Megalonyx.  As  in  the  valley  of  the  Soninic  in  Europe,  these 
old  post-pliocene  gravels  often  occur  at  more  than  one  level,  and 
the  ancient  mounds  of  the  Ohio  with  their  works  of  art  are  newer 
than  the  old  terraces  of  the  Mastodon  period,  just  as  the  Oallo- 
Koman  tombs  of  St.  Acheul  or  the  Celtic  weapons  of  the  Abbe- 
ville peat  are  more  modern  than  the  tools  of  the  inammoth- 
bearing  alluvium.  In  the  first  place,  I  may  remind  the  reader 
that  the  vertical  movement  of  two  hundred  and  fifty  feet, 
required  to  elevate  the  loess  of  Natchez  to  its  present  height, 
is  exceeded  by  the  upheaval  which  the  marine  stratum  of 
Cagliari,  containing  pottery,  has  been  ascertained  by  Count  de 
la  Marmora  to  have  experienced.  Such  changes  of  level,  there- 
fore, have  actually  occurred  in  Europe  in  the  human  epoch,  and 
may,  therefore,  have  happened  in  America.  In  the  second  place, 
I  may  observe  that  if,  since  the  Natchez  Mastodon  was  embedded 
in  clay,  the  delta  of  the  Mississippi  has  been  formed,  so,  since 
the  mammoth  and  rhinoceros  of  Abbeville  and  Amiens  were 
enveloped  in  fluviatile  mud  and  gravel,  together  with  flint  tools, 
a  great  thickness  of  peat  had  accumulated  in  the  valley  of  the 
Somme  ;  and  antecedently  to  the  first  growth  of  peat  there  had 
been  time  for  the  extinction  of  a  great  many  mammalia,  re- 
quiring, perhaps,  a  lapse  of  ages  many  times  greater  than  that 
demanded  for  the  formation  of  thirty  feet,  of  peat,  for  since  the 
earliest  growth  of  the  latter  there  has  been  no  change  in  the 
species  of  mammalia  in  Europe." 

In  the  loess  near  Maestncht,  forming  part  of  the  elevated 
alluvial  plain  through  which  the  Meuse  flows,  a  human  jaw  was 
found  at  a  depth  of  nineteen  feet  from  the  surface.  In  the  same 
loess,  and  a  few  feet  distant  from  the  jaw,  was  found  the  tusk  of 
an  elephant.  The  valley  is  partially  filled  with  loess  and  gravel, 
and  patches  of  the  former  extend  up  the  sides  to  a  height  of  200 
feet  above  the  level  of  the  river.  Nearer  the  river  are  bluffs  of 
gravel,  capped  by  loess,  which  have  a  height  of  about  60  feet. 
And  it  is  near  the  junction  of  this  loess  and  gravel  that  the 
human  jaw  was  found.  The  antiquity  of  the  jaw  is  probably  not 
greater  than  many  other  human  remains  which  have  been  disco- 
vered in  caves  and  elsewhere,  and  we  should  be  inclined  to  refer 
it,  though  not  with  much  confidence,  to  the  period  of  the  second 
depression  alluded  to  in  the  earlier  part  of  our  article. 

Near  Aurignac,  in  the  department  of  Haut  Garonne,  a  sepul- 
chral grotto  was  discovered  in  1852,  filled  with  human  bones 
belonging  to  17  or  18  individuals  of  various  ages.  The  bones 
were  taken  out  and  reburied  in  the  neighbouring  cemetery  before 
a  complete  account  of  the  circumstances  under  which  they  oc- 
curred was  drawn  up,  and  no  one  had  an  opportunity  of  care- 
fully examining  the  remains.  The  cave,  which  is  more  fully 
described  under  Cave,  E.  C.  S.,  appears  to  have  been  used  as  a 
burial  place,  and  its  mouth  closed  with  a  large  slab  of  sandstone, 
the  nearest  place  from  which  it  could  have  been  brought  being 
the  opposite  side  of  the  valley.  A  few  fossils  and  very  few 
objects  of  human  workmanship  were  found  in  the  inside  of  the 
cave,  but  in  the  earthy  layers  outside  the  stone  were  ashes,  (lint 
implements,  a  stone  with  which  the  flints  were  shaped,  bone 
arrows,  a  bodkin,  and  tools  made  from  the  horn  of  a  reindeer. 
Scattered  amongst  the  ashes  and  earth  were  the  bones  of  19  cliffe- 
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rent  species  of  herbivorous  and  carnivorous  animals,  of  which 
those  of  the  reindeer,  aurochs,  and  horse  were  most  numerous  ; 
while  those  of  the  cave-bear,  cave-lion,  and  cave-hya.na  among 
the  carnivores,  and  of  the  mammoth,  tichorhine  rhinoceros,  and 
Irish  elk  amongst  the  herbivores  were  less  so.  All  the  hones 
of  the  herbivores  were  split  in  a  longitudinal  direction,  in  the 
same  way  as  is  done  by  modern  tribes  for  the  sake  of  tin; 
marrow,  and  most  of  them  were  partially  eaten  and  gnawed 
by  the  hyumas.  These  relics  of  human  feasts  arc  especially 
interesting,  inasmuch  as  they  afford  strong  presumptive  evi- 
dence that  man  was  really  the  contemporary  of  the  cave-bear 
and  tichorhinc  rhinoceros.  Thus  there  has  been  found  here  the 
bone  of  a  cave-bear,  which  has  been  acted  upon  by  lire,  split 
longitudinally  for  the  extraction  of  the  marrow,  and' gnawed  by 
some  strong-toothed  carnivorous  animal.  The  bones  of  a  young 
tichorhinc  rhinoceros  has  the  same  marks.  The  nature  and 
condition  of  the,  bones  found  in  the  interior  were  also  remark- 
able, They  appear  to  have  been  introduced  by  man.  Amongst 
the  rubbish  were  found  ten  human  teeth,  which  had  lost  the 
same  proportion  of  animal  matter  as  the  bones  of  the  cave-bear 
and  tichorhine  rhinoceros  with  which  they  were  associated.  A 
tusk  of  the  cave-bear  was  carved  in  imitation  of  what  looks  like 
a  bird's  head.  None  of  the  bones  in  the  interior  were  broken, 
or  gnawed,  or  burnt,  but  from  their  juxtaposition  in  many 
instances,  the  portions  of  animals  were  evidently  introduced 
with  the  flesh  on.  Thus  in  one  spot  most  of  the  bones  of  a  cave- 
bear  were  lying  together  uninjured.  Many  of  these  facts,  if 
isolated,  would  not  necessarily  prove  the  contemporaneity  of 
man  with  the  extinct  animals  mentioned,  for  it  is  possible  that 
the  bones  of  the  tichorhine  rhinoceros  and  cave-bear  may  have 
belonged  to  individuals  obtained  from  frozen  ice  ;  and  the  capa- 
bility of  the  bones  to  be  carved,  together  with  the  similarity 
in  the  amount  of  animal  matter  in  the  human  as  in  the  other 
bones,,  is  also  consistent  with  the  same  idea  ;  but  the  fact  that 
the  flesh  was  first  eaten,  the  bones  broken,  and  the  broken  frag- 
ments subsequently  gnawed  by  carnivorous  animals,  indicates 
that  the  man  of  Aurignac  was  the  contemporary  of  such  carni- 
vorous animals.  In  this  case  it  is  highly  probable  one  of  those 
carnivorous  animals  was  the  cave-hyama,  for  its  remains  are 
there — the  bones  are  gnawed  and  eaten  in  a  way  that  is  charac- 
teristic of  those  which  are  so  frequently  associated  with  this 
species,  and  its  dung  is  plentifully  mixed  with  the  earth  out- 
side of  the  cave.  If,  then,  it  is  admitted  that  the  cave-hyama 
was  prowling  about  Aurignac  during  the  period  when  this  old 
sepulchral  grotto  was  being  filled  with  its  dead,  there  is  strong 
reason  for  believing  man  also  co-existed  with  the  tichorhine  rhi- 
noceros and  cave  bear.  And  this  admission  removes  much  of  the 
difficulty  in  acce2iting  the  conclusion  that  these  species  were 
also  living  at  the  time  of  the  valley  gravels  of  such  rivers  as  the 
Somme,  since  as  has  been  shown  under  Caves,  E.  O.  S.,  the  till- 
ing of  the  Aurignac  grotto  is  far  more  recent  than  those  gravels. 
This  old  grotto  is  further  interesting  on  account  of  the  un- 
worked  flint  implements,  the  carved  bones,  the  ornaments,  such 
as  a  bracelet  of  cockle-shells,  and  the  supply  of  fresh  food  which 
seems  to  have  been  laid  beside  the  dead.  On  seeing  these  objects, 
thus  associated,  they  speak  to  us  in  that  kind  of  living  language 
in  which  the  tongue  takes  no  part,  but  in  wliich  the  ideas  are  as 
it  were  transmitted  through  them  from  mind  to  mind.  "  If," 
says  Sir  C.  Lyell,  "  we  have  before  us  at  the  northern  base  of  the 
Pyrenees  a  sepulchral  vault,  with  skeletons  of  human  beings 
consigned  by  friends  and  relatives  to  their  last  resting-place,  if 
we  have  also  at  the  portal  of  the  tomb  the  rebes  of  funeral 
feasts,  and  within  it  indications  of  viands  destined  for  the  use  of 
the  departed  on  their  way  to  a  land  of  spirits  ;  while  among  the 
funeral  gifts  are  weapons  wherewith  in  other  fields  to  chase  the 
gigantic  deer,  the  cave-lion,  the  cave-bear,  and  woolly  rhino- 
ceros, we  have  at  last  succeeded  in  tracing  back  the  sacred  rights 
of  burial,  and,  more  interesting  still,  a  bebef  in  a  future  state,  to 
times  long  anterior  to  those  of  history  and  tradition.  Rude  and 
superstitious  as  may  have  been  the  savage  of  that  remote  era,  he 
still  deserved,  by  cherishing  hopes  of  a  hereafter,  the  epithet  of 
'  noble,'  which  JJryden  gave  to  what  he  seems  to  have  pictured 
to  himself  as  the  primitive  condition  of  our  race — 

"  as  Nature  first  made  man, 
When  wild  in  woods  the  noble  sarage  ran." 

The  grotto  at  Aurignac  is  but  one  out  of  many  (we  might 
almost  say  hundreds  of)  caverns  in  the  south  of  France,  the  con- 
tents of  which  bear  testimony  to  a  population  who  had  arrived 
at  a  remarkable  stage  of  civilization  for  so  early  a  date.  With- 
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out  any  knowledge  of  the  use  of  metals,  they  were  able  to  make 
a  great  variety  of  implements  in  bone,  ivory,  and  reindeer  horns, 
many  of  which  are  sculptured,  nay,  in  some  cases  carved  with  an 
elegance  and  accuracy  unknown  among  the  nations  of  Western 
Europe  until  several  centuries  after  the  commencement  of  the 
Christian  era.  Amongst  these  figures  there  is  one  of  a  bear 
which  differs  from  that  of  the  common  brown  bear,  but  offers 
peculiarities  which  suggest  that  it  was  intended  for  the  cave- 
bear.  It  is  made  upon  a  flint.  There  is  also  a  figure  of  an  ele- 
phant, different  from  any  existing  species,  designed  upon  a  rein- 
deer's bone.  This  last  was  discovered  in  the  cavern  of  Bruniquel 
in  which  well-shaped  bone  needles  were  plentiful,  and  in  which 
lias  been  found  a  remarkable  cranium.  This  skull  is  said 
(Broca  in  Anth.  Rev.  vi.  p.  243)  to  be  distinguished  by  the 
purity  of  its  form,  the  gentleness  of  its  contours,  the  slight  pro- 
minence of  its  apophyses,  the  little  depth  of  its  muscular  marks, 
all  of  which  are  characters  incompatible  with  the  violent  man- 
ners of  a  savage  or  barbarous  race.  This  people  appear  to  have 
llourishcd  during  a  considerable  period,  and  to  have  been  ulti- 
mately conquered  by  a  race  who  possessed  more  perfect  weapons, 
who  introduced  the  art  of  polishing  flint,  but  who  possessed 
little  industry  and  no  notions  of  art.  At  any  rate  this  is  one 
explanation  that  may  be  given  for  the  circumstance  that  there 
appears  to  have  been  a  sudden  transition  from  the  time  of  the 
people  who  designed  figures  and  used  chipped  flint  instruments, 
to  those  who  used  polished  implements,  but  who  have  left  no  signs 
of  art  comparable  with  those  left  by  the  men  who  preceded 
them.  In  the  present  state  of  our  knowledge  it  seems  exceed- 
ingly hazardous  to  venture  any  opinion  as  to  who  these  people 
were  ;  but  the  few  glimpses  we  have  of  their  mode  of  life,  phy- 
sical conformations,  religious  notions,  weapons,  and  customs,  at 
once  remind  us  of  the  modern  Esquimaux.  It  is  surprising 
what  a  flood  of  light  a  knowledge  of  the  Esquimaux  throws  upon 
the  curious  facts  revealed  to  us  respecting  the  old  nations  of 
Erance.  The  parallel  obtains  not  only  between  their  manners 
and  other  points  referred  to,  but  also  between  the  climates  and 
faunas  which  are  associated  with  both  the  ancient  and  modem 
men.  The  full  resemblance  could  only  be  conveyed  by  details 
for  which  we  cannot  find  room  here,  but  although  scarcely  con- 
nected with  our  subject  a  few  parallel  examples  may  be  cited. 
The  caverns  in  which  the  men  of  France  are  found  are  charac- 
terized by  the  presence  of  the  reindeer,  and  hence  they  are  said 
to  belong  to  a  reindeer  period.  Greenland  and  the  Arctic 
regions  where  the  Esquimaux  dwell  is  at  the  present  time  the 
country  of  the  reindeer.  The  reindeer  people  used  a  peculiar 
oval  form  of  flint  implement  which  is  almost  identical  in  shape 
with  the  implements  used  by  the  Esquimaux  for  scraping  the 
skins  from  which  they  make  their  clothes.  In  preparing  these 
skins  the  natives  masticate  them,  and  hence  their  teeth  are  worn 
down  to  the  stumps  at  an  unusually  early  age.  In  some  of  the 
skulls  from  the  French  caverns  the  teeth  present  a  similarly 
worn  condition  in  comparatively  young  individuals.  The  Esqui- 
maux had  no  knowledge  of  pottery  or  iron  when  first  visited  by 
more  civilized  nations,  and  the  reindeer  people  also  appear  to  have 
been  ignorant  of  them.  The  Esquimaux  nsed  bone  needles, 
which  could  not,  we  believe,  be  distinguished  from  those  found 
in  the  caverns  of  South  France.  The  dwellings  of  the  Esqui- 
maux are  exceedingly  disgusting  from  accumulated  filth,  and 
from  the  heaps  of  bodies  which  they  pile  up  for  the  winter's 
supply.  A  similar  habit  appears  to  have  prevailed  amongst  the 
reindeer  people,  and  Mr.  Christy  especially  alludes  to  the  accu- 
mulation of  animal  remains  as  evidence  that  the  climate  of  the 
south  of  France  was  at  one  time  similar  to  that  of  Arctic  regions  ; 
since  in  any  but  a  cold  climate  such  deposits  would  rapidly 
become  a  mass  of  decomposition.  Parry  notices  that  he  saw  a 
few  human  bones  lying  amongst  the  relics  of  former  meals. 
Garrigou,  on  the  other  hand,  has  found  human  bones  in  the  caves 
of  South  France  on  which  exist  methodical  percussive  marks 
made  for  breaking  the  bone  so  as  to  obtain  the  marrow.  The 
Esquimaux  have  a  great  natural  ability  for  drawing,  and  this  we 
have  seen  was  also  the  case  with  the  reindeer  folk.  The  follow- 
ing passage  from  Lubbock's  'Prehistoric  Times,'  is  especially 
interesting  when  taken  in  connection  with  the  burial-place  at 
Aurignac.  "According  to  Corantz,  the  Greenland  Esquimaux 
'  have  neither  a  religion  nor  religious  worship,  nor  so  much  as 
any  ceremonies  to  be  perceived  tending  towards  it.'  This  state- 
ment has  been  confirmed  by  many  other  observers.  Their 
burial  ceremonies  have,  however,  been  supposed  to  indicate  a 
belief  in  a  resurrection.  They  generally  bend  the  body  into  a 
sitting  posture,  bringing  the  knees  up  under  the  chin,  and  then 
wrap  the  corpse  in  one  of  their  best  skins.   For  the  grave  they 


chose  some  high  place,  and  over  the  corpse  they  make  a  heap  of 
stones.  Near  the  body  some  of  them  place  the  implements  of 
the  deceased,  and  even  sometimes,  if  he  was  a  man,  his  kajak, 
believing,  as  it  has  been  said,  they  will  be  of  use  to  him  in  the 
new  world.  Egede,  however,  expressly  denies  that  it  is  done  with 
any  such  idea."  When  a  person  is  dying  they  place  him  or  her 
in  one  of  the  huts  along  with  food  and  drink,  and  other  things 
that  will  soothe  their  last  moments,  and  shut  them  up.  They 
have  a  superstition  that  any  weight  upon  a  corpse  gives  pain, 
which  belief,  Lubbock  remarks,  would  give  rise  to  a  vaulted 
tumuli  in  more  favoured  countries,  but  in  the  north  the  bodies 
are  so  slightly  covered  up  that  the  bones  are  soon  unearthed  by 
foxes  and  dogs,  and  become  scattered  about  the  dwellings.  The 
squatting  posture  is  very  frequent  in  the  earlier  tumuli  of 
Western  Europe,  and  from  the  dimensions  of  the  cave  at 
Aurignac  the  skeletons  were  probably  also  arranged  in  the  same 
way.  The  Esquimaux  are  a  remarkably  peaceable  people,  and 
are  said  neither  to  possess  warlike  weapons  nor  indeed  to  know 
what  war  is,  and  the  same  peculiarity  seems  to  have  prevailed 
amongst  the  reindeer  folk.  In  making  these  comparisons  we  do 
not  wish  to  imply  that  these  customs  and  similarity  of  ideas  are 
found  only  in  the  people  of  these  two  regions ;  nor  that  the 
reindeer  folk  did  not  differ  in  many  respects  from  the  Esqui- 
maux ;  nor  that  the  Esquimaux  are  the  descendants  of  the  rein- 
deer folk  ;  but  simply  to  indicate  that  there  is  much  to  be  seen 
and  heard  amongst  the  Esquimaux  which  will  enable  us  tho 
better  to  appreciate  the  objects  and  phenomena  which  are  met 
with  in  the  caves  of  South  France. 

The  next  specimen  to  which  we  would  draw  attention  is  a 
human  skeleton  which  was  found  in  the  loamy  floor  of  a  cave  in 
the  Neanderthal  near  Dusseldorf,  but  of  which  only  a  portion  of 
the  cranium,  and  a  few  of  the  longer  bones,  have  been  preserved. 
No  fossils  nor  articles  of  human  workmanship  were  found  in  tho 
loam  whereby  some  clue  might  be  obtained  as  to  its  probable 
age.  The  cave  is  a  basin-shaped  hollow  which  was  filled  with 
the  loam  by  a  rent  connected  with  the  surface  of  the  country, 
and  is  about  sixty  feet  above  the  level  of  the  river  Diissel.  It 
has  been  said  that  the  skeleton  is  of  immense  antiquity,  and  by 
some  it  has  been  looked  upon  as  one  of  the  earliest  relics  ot 
humanity.  At  present,  however,  it  seems  to  us  that  its  age  is 
quite  undetermined,  and  all  that  can  be  safely  said  on  the  point 
is  that  it  is  probably  more  than  a  few  centuries  old.  The  calva- 
rium,  or  skull-cap,  has  been  the  subject  of  much  discussion,  and 
has  been  regarded  by  some  as  the  missing  link  between  man  and 
the  apes  ;  by  others  as  the  most  brutal  of  all  known  human 
skulls ;  by  others  as  that  of  an  idiot ;  and  by  yet  another  as  a  dis- 
tinct species  of  man  under  the  cognomen  of  Homo  neanderthalensis. 
The  general  impression  left  upon  the  mind  after  a  perusal  of  the 
discussion  is  that  its  characters  are  individual  rather  than  distinc- 
tive of  a  nation  or  race  of  men  ;  that  it  belonged  to  a  man  who 
had  as  large  a  brain  as  many  of  the  least  intelligent  races  which 
are  now  in  existence,  and  a  strong  muscular  development.  The 
prominent  bony  ridge  over  the  eyes,  the  low  retreating  forehead, 
and  the  other  features  which  are  seen  in  it,  are  such  as  would 
arise  from  an  abnormally  early  closing  of  some  of  the  sutures. 
It  is  usually  considered  to  have  most  resemblance  to  the  skull  of 
Australians  ;  but  there  is  as  great,  perhaps  a  greater,  similarity 
between  it  and  some  of  the  skulls  of  modem  Frenchmen  and 
Irishmen. 

The  skull  from  the  Engis  cavern,  about  eight  miles  from 
Liege,  and  now  in  the  museum  of  the  university  of  that  place, 
was  imbedded  in  a  breccia  which  contained  the  bones  of  horse, 
reindeer,  and  rhinoceros.  There  are  no  good  data  whereby  to 
ascertain  the  time  when  the  individual  to  whom  it  belonged  was 
living,  but  it  may  be  conjectured  to  have  been,  with  some  degree 
of  probability,  at  about  the  same  period  when  the  men  of 
Aurignac  flourished,  or  perhaps  a  little  earlier.  Its  narrowness 
in  front,  and  its  general  conformation,  indicate  that  it  belonged 
to  a  woman  of  ordinary  intelligence.  Human  bones  of  consider- 
able antiquity  have  also  been  found  in  the  caves  at  Bize  and 
Poudres,  in  the  conglomerate  of  the  Florida  reef,  in  the  lake- 
dwellings  of  Switzerland,  and  in  the  peat  bogs  of  various  parts  of 
Europe.  The  conglomerate  in  which  the  human  remains  occur 
in  the  Florida  reef  is  estimated  to  be  10,000  years  old  by  Pro- 
fessor Agassiz;  and  a  human  skeleton  found  by  Dr.  Dowler 
beneath  four  buried  forests,  superimposed  one  upon  the  other,  in 
the  delta  near  New  Orleans,  is  said  to  have  lain  there  for  50,000 
years.  We  believe  that,  in  the  present  state  of  our  knowledge, 
attempts  to  estimate  the  age  of  the  human  race  in  years  is  pre- 
mature, and  that  all  the  statements  which  assign  from  6000  to 
250,000  or  more  years  as  the  time  which  has  elapsed  since  certain 
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individuals  ceased  to  exist  require  revieaL  On  the  whole,  it 
appears  probable  that  man  co-existed  with  many  of  the  extinct 
mammalia,  with  whoso  remains  his  own  are  associated  ;  but 
notwithstanding  all  that  lias  been  said  and  written,  we  do  not 
know  even  one  fact  which  thoroughly  establishes  tins  point. 
Tlie  phenomena  which  are  generally  appealed  to  as  positive 
evidence  in  favour  of  this  position,  appeal  to  us  to  prove  nothing 
n  K 'lv  than  that  man  co-existed  with  the  dead  bodies  of  these  species 
with  the  flesh  on  their  bones,  but  it  is  possible  that  they  may  have 
died  ages  before.  The  case  of  the  gnawed  bones  of  the  Aurignac 
grotto  would  go  far  to  prove  contemporaneity  if  it  is  certain 
that  it  was  the  cave  hyama  which  gnawed  them  ;  but  although 
it  is  admitted  that  the  probability  is  great  that  it  was  the  hyama, 
still  the  facts  are  capable  of  a  different  interpretation.  It  may 
also  be  urged  that  it  is  very  unlikely  that  the  reindeer  folk 
would  eat  the  ice-preserved  remains  of  cave  bear  and  tichorhine 
rhinoceros  so  long  as  the  country  abounded  in  living  reindeer, 
horses,  and  oxen  ;  nevertheless,  the  assertion  that  they  may  have 
done  so  does  not  seem  to  be  untenable.  It  may  be  admitted  that 
man  lived  when  the  gravels  of  many  of  the  river  valleys  of 
France,  Great  Britain,  and  other  countries,  were  deposited  ;  but 
the  age  of  these  cannot  be,  nay,  rather  has  not  been,  determined 
with  any  approach  to  accuracy  when  estimated  in  years.  From 
a  geological  point  of  view,  the  oldest  traces  of  man  appear  to  be 
of  post-glacial  date,  and  to  belong  to  the  time  of  the  second  post- 
pliocene  depression,  when  the  middle  regions  of  Europe  were 
liable  to  frequent  and  extensive  inundations.  We  are  aware  that 
some  of  the  relics  or  traces  in  caves  have  been  assigned  to  the 
pre-glacial,  and  even  to  the  pliocene,  period  ;  but  the  reader  is 
referred  to  Caves,  E.G.S.,  for  the  evidence  upon  which  this 
belief  is  founded. 

The  celebrated  jaw-bone  from  the  gravel  of  Moulin  Quignon, 
and  a  few  inches  only  above  the  chalk,  has  led  to  much  discus- 
sion ;  but  the  facts  which  were  elicited  have  not  entirely  cleared 
away  the  suspicion  that  this  and  the  other  human  bones  which 
have  since  been  found  on  the  same  horizon,  may  not  be  so  old  as 
has  been  supposed.  Another  human  fragment  of  a  lower  jaw  of 
great  antiquity,  presenting  several  remarkable  characters,  and  the 
authenticity  of  which  is  unquestioned,  has  been  found  in  the 
Naulette  cave  near  Dinant.  In  solidity  and  massiveness  it  far 
surpasses  the  average,  and  is  especially  remarkable  in  having  no 
thin,  no  tubercles  on  the  inside  where  the  two  rami  coalesce,  as 
also  in  possessing  highly  developed  canine  and  molar  teeth, 
which  gradually  increase  from  before  backwards.  A  similar  jaw, 
of  apparently  the  same  antiquity,  has  turned  up  in  the  Arcy 
cave.  Broca's  conclusions  respecting  the  Naulette  jaw,  as  com- 
pared with  human  jaws  generally,  are,  that  in  the  white  man  the 
molars  gradually  decrease  in  size  from  the  first  to  the  third  ;  the 
molars  of  the  Australian  are  very  nearly  equal;  while  in  the 
Naulette  jaw  there  is  a  sensible  increase  in  their  volume  from 
before  to  behind,  a  feature  which  is  still  more  developed  in  the 
chimpanzee.  The  prominence  of  the  chin  is  well  displayed  in 
the  white  man,  is  not  so  decided  in  the  Australian,  is  just  per- 
ceptible in  the  Arcy  bone,  while  in  the  Naulette  jaw  it  is  absent, 
and  in  the  chimpanzee  there  is  a  backward  slope.  The  relative 
height  of  the  lower  jaw  decreases  by  successive  gradations  from 
the  white  man  to  the  chimpanzee,  and  on  the  other  hand  the 
thickness  increases,  being  least  in  the  white  man  and  greatest  in 
the  chimpanzee.  The  mandibular  tubercles  are  conspicuous  in 
the  white  man,  just  perceptible  in  the  jaw  from  Arcy,  while  in 
the  Naulette  bone  there  is  a  shallow  pit,  and  not  a  projection, 
and  the  chimpanzee  has  a  deep  pit.  A  calvarium,  believed  by 
its  discoverer  to  be  pre-glacial,  has  been  exhumed  from  a  lake 
marl,  exposed  in  a  railway  cutting  at  Olmo,  near  Arezzo.  It 
possesses  characters  which  have  not  hitherto  been  found  in  any 
human  skull.  It  is  dolichocephalic,  and  is  said  to  approach  the 
negro  form  of  skull  more  than  any  other.  Some  skulls  found  in 
the  Belgian  caves  from  deposits  of  the  reindeer  period,  indicate 
tfiat  the  Belgian  people  of  that  age  had  brachycephalic  crania  and 
angular  squarish  faces,  precisely  like  those  possessed  by  the 
Mongolians  of  the  present  day.  The  human  jaw-bone,  and  other 
osseous  remains  from  the  Bruniquel  cave,  are  also  assigned  to  the 
reindeer  period. 

Among  the  most  interesting  of  human  remains  are  those  from 
the  cave  of  Les  Eyzies,  the  general  contents  of  which  belong  to 
the  reindeer  period.  The  skulls  to  which  we  are  about  to  allude 
were  found  in  the  lowest  part  of  the  cave,  and  at  a  lower  level 
than  the  remarkable  carved  objects  associated  with  reindeer  bones 
which  have  been  obtained  from  that  cave.  We  should  be  dis- 
posed to  refer  the  skulls  to  the  same  period,  but  Professor  Broca 
thinks  they  are  of  higher  antiquity  and  approximate  to  the  time 
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of  the  mammoth.  These  skulls  are  in  marked  contrast  with 
those,  from  the  Belgian  caves,  both  as  regards  form  and  volume; 
and  along  with  them  were  found  limb  bones  of  most  remarkable 
character.  The  old  cave  men  of  Les  Eyzies  were  above  the  average 
stature  of  the  present  day,  and  these  skeletons  indicate  that  Home 
individuals  at  least  were  possessed  of  amazing  strength.  The 
femur  of  one  old  man  was  ho  thick  and  massive  that  Professor 
Broca  was  unable  to  find  one  to  match  it  in  any  of  the  Pans  col- 
lections. This  femur,  as  well  as  those  of  other  males,  have  well 
developed  ridges  and  roughened  surfaces  indicative  of  powerful 
muscles.  The  tibia)  are  remarkable  for  their  flattened,  but 
straight,  form,  a  form  which  is  unusually  frequent  in  the  oldest 
known  tibiae.  It  has  been  noticed  in  the  men  of  the  Gibraltar 
caves,  and  amongst  living  people  it  is  probably  most  prevalent 
in  negroes  and  North  African  tribes,  although  in  them  the  flat- 
ness is  not  so  great  as  in  the  prehistoric  men.  The  skulls  from 
Les  Eyzies  present  a  curious  combination  of  characters,  some  of 
which  are  now  almost  entirely  restricted  to  the  lowest  existing 
savages,  while  others  are  considered  to  be  characteristic  of  the 
most  civilized  nations  of  modern  times.  Thus  the  skull  of  one 
individual,  the  old  man  whose  femur  has  just  been  alluded  to, 
has  a  capacity  far  above  the  average  of  modern  Frenchmen  and 
Englishmen.  The  forehead  is  high  and  well-developed,  and  is 
such  as  would  ordinarily  be  assigned  to  an  intelligent  individual. 
The  large  size  of  the  cranium  approximates  the  Le3  Eyzies 
people  to  the  men  of  the  oldest  British  tumuli,  whose  skulls  are 
of  extraordinary  dimensions.  The  cranial  sutures  were  effaced 
from  the  front,  backwards,  as  is  the  case  with  all  living  savage 
races.  Professor  Broca  thus  contrasts  the  antithetical  characters 
of  the  skeletons  of  Les  Eyzies : — "  The  great  capacity  of  the 
brain,  the  development  of  the  frontal  region,  the  fine  elliptical 
form  of  the  anterior  part  of  the  profile  of  the  skull,  the  ortho- 
gnathic disposition  of  the  superior  facial  region  (from  which 
arises  a  considerable  enlargement  of  the  facial  angle  of  Camper) 
are  incontestable  characteristics  of  superiority,  such  as  we  are 
accustomed  to  meet  with  only  in  civilized  races.  On  the  other 
hand,  the  great  breadth  of  the  face,  the  alveolar  prognathism,  the 
enormous  development  of  the  ascending  ramus  of  the  jaw,  the 
extent  and  roughness  of  the  surfaces  for  the  insertion  of  muscles, 
and  especially  of  the  masticators,  suggest  the  idea  of  a  savage 
and  hrutal  race  ;  and  we  are  led  to  suspect  that  the  woman  has 
been  slain  by  a  blow  with  a  hatchet,  and  that  the  thigh  bone  of 
the  old  man  bears  traces  of  an  old  and  serious  injury.  Examine, 
again,  the  simplicity  of  the  sutures,  and  their  probably  equally 
simple  obliterations,  which  pass  from  before  backwards,  as  is  the 
case  with  barbarous  people.  Let  us  add,  that  the  shape  of  the 
bones,  and,  in  particular,  the  extraordinary  development  of  the 
ridge  of  the  femur,  indicate  a  high  degree  of  muscular  power. 
Let  us  review  these  characteristics — the  excessive  breadth  of  the 
ramus  of  the  jaw  ;  the  subcoronoidal  curvature  of  the  ulna,  of 
which  the  coronoid  cavity  is  extremely  shallow,  and,  above  all, 
the  flattening  of  the  tibiae,  which  are  more  or  less  manifestly 
simious ;  and  we  shall  thus  complete  the  picture  of  a  race 
which,  in  some  of  its  characteristics,  attained  the  highest  and 
noblest  degrees  of  human  morphology,  and  in  others  descended 
even  below  the  most  degraded  anthropological  types  of  the  pre- 
sent day."  ('  Transactions  of  the  Third  Session  of  the  Inter- 
national Congress  of  Prehistoric  Archaeology,'  p.  172.)  It  is 
thought  that  such  oppositeness  of  character  is  related  to  the 
habits  of  the  people,  who  must  have  had  great  muscidar  develop- 
ment in  order  to  maintain  their  ground  amidst  the  barbarous 
people  of  their  time,  and  a  high  mental  organization  to  develope 
those  artistic  results  which  indicate  an  intelligent  and  perfectible 
race — a  race  which  Professor  Broca  says  is  entirely  different 
from  any  other  known  to  him.  The  men  of  the  Gibraltar  caves 
explored  by  Busk  and  Falconer,  do  not  seem  to  belong  to  the 
most  remote  antiquity,  but  we  would  notice  them  since  they  had 
femurs  and  tibiae  of  precisely  the  same  extraordinary  type  as 
those  of  the  Les  Eyzies  individuals,  combined  with  skulls  of  a 
high  type  identical  with  that  of  the  crania  from  Guipuscoa, 
which  Professor  Broca  terms  Basque.  One  of  the  largest  accu- 
mulations of  human  skeletons  of  the  reindeer  period  is  that 
found  at  Solutre  in  the  department  of  Saone-et-Loire.  The 
skulls  are  said  by  Pruner-Bey  to  have  the  lozenge-shaped  face  so 
frequent  amongst  Mongolians,  and  to  be  divisible  into  four  prin- 
cipal types  corresponding  to  the  four  principal  nations  of  the 
high  northern  regions  of  Europe.  Thus  he  distinguishes  the 
Lap  type,  in  which  the  head  is  brachycephalic  and  round  ;  and 
the  skeleton  slender  and  small.  The  Finnish  type,  in  which 
the  head  is  of  moderate  length,  or  mesaticephalic  and  round ; 
and  the  skeleton  massive  and  tall.    The  Esthonian  type,  to 
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which  the  Eyzies  skulls  belongs  and  in  which  the  cranium  is 
highly  dolichocephalic;  and  tlie  Esquimaux  type.  Associated 
with  these  are  others  of  intermediate  characters.  The  fact  that 
these  skulls  correspon d  with  those  of  the  Mun^'ilian  division  of 
mankind  is  noticeable,  since  a  large  proportion  of  the  crania 
assigned  to  the  reindeer  period  have  a  .similar  correspondence. 
Amongst  oilier  prehistoric  remains  of  man,  which  may  be  of 
great  antiquity,  we  would  mention  the  fragments  of  jaw  found 
in  the  excavations  on  Therasia,  an  island  forming  one  of  the 
oldest  portions  of  the  Santorin  volcanic  group.  As  these  were 
associated  with  the  remains  of  a  house,  coarse  decorated  pot- 
tery, implements  of  Hint  and  obsidian,  and  a  bead  of  gold, 
their  apparent  age,  although  prehistoric,  will  not  be  anything 
like  so  remote  as  most  of  the  human  bones  we  have  noticed. 
The  older  portion  of  the  volcanic  deposits  constituting  Therasia 
are  believed  to  have  been  formed  in  the  newer  pliocene  period. 

We  have  purposely  confined  ourselves  to  a  notice  of  the 
principal  oldest  human  remains  ;  consideration  of  space  forbids 
long  details  on  the  men  of  the  polished  stone  and  subsequent 
periods,  on  the  animals  which  nourished  during  those  periods, 
or  on  the  tools,  weapons  and  other  articles  of  human  fabrication 
which  illustrate  the  habits  and  customs  of  the  pre-historic 
peoples.  Neither  can  we  say  much  for  or  against  the  probability 
that  the  chronological  dates  assigned  to  them  are  correct.  Suffice 
it  to  say,  that  the  most  reasonable  estimate  is  that  which  places 
the  introduction  of  iron  into  Western  Europe  at  approximately 
2700  years  ago,  the  beginning  of  the  bronze  period  at  about  4000 
years,  that  of  the  neolithic  age  at  about  G000  years,  that  of  the 
reindeer  period  somewhat  over  7000  years,  and  the  date  of  the 
earliest  men  at  a  period  still  more  remote. 

MARSILEACE.E  [E.  C.  vol.  iii.  col.  G90].  Lindley  considered 
this  group  to  be  an  order.  Some  more  recent  authorities  have 
regarded  it  as  a  family  allied  to  the  Lycopods,  while  others  have 
separated  it  into  two  families,  named,  respectively,  Marsileacece 
and  Salviniacim ;  while  yet  others  again  maintain  that  Azolla 
forms  the  type  of  a  third  family.  Duchartre  makes  the  whole 
group  a  family  of  the  acrogenous  cryptogams,  intermediate 
between  the  ferns  and  the  grasses,  the  last  group  being  placed  at 
the  base  of  the  phanerogams.  The  fructification  of  the  prin- 
cipal genera  has  long  been  known ;  but  it  is  only  recently  that 
the  special  structure  of  the  generative  organs  has  been  adequately 
understood.  Pilularia  is  noticed  under  Pilularia,  E.  C,  to 
which  account  we  here  give  a  few  supplementary  details,  as 
also  a  notice  of  Marsilea  and  Salvinia. 

Pilularia,  which  contains  other  living  representatives  than 
P.  r/lobulifera,  reproduces  by  means  of  sporocarps  placed  at  the 
axils  of  the  more  or  less  developed  leaves.  Each  sporocarp 
is  divided  by  partitions  into  four  cells.  On  the  inner  face  of 
each  cell  is  an  elongate  and  slightly  prominent  placenta,  to 
which  is  attached  a  congeries  of  small  transparent  bodies,  which 
themselves  contain  a  number  of  granules  floating  in  a  gelatinous 
fluid.  These  granules  have  two  membranes,  the  exterior  of 
which  is  so  far  incomplete  as  to  allow  the  inner  one  to  project 
as  a  small  protuberance.  When  the  latter  subsequently  opens 
it  liberates  minute  cells  with  antherozoids,  and  hence  these 
granules  perform  the  functions  of  antheridia.  The  same 
placenta  supports  from  12  to  20  ovoid  bodies,  large  as  compared 
with  the  granules  from  which  the  ovules  are  destined  to  germi- 
nate. Each  such  body  consists  of  an  inner  cell,  filled  with 
amidon  and  drops  of  oil,  suspended  in  a  mucilaginous  liquid. 
It  is  bounded  by  a  tough  white  membrane  composed  of  minute 
cells,  and  furnished  with  a  terminal  knob.  The  membrane  is 
covered  by  layers  of  gelatinous  cells.  As  soon  as  the  ovules 
are  liberated  they  begin  to  develope.  This  process  first 
commences  in  a  parenchymatous  outgrowth  in  that  part  of  the 
innermost  cell  which  protrudes  through  the  median  membrane. 
This  outgrowth  constitutes  what  is  called  a  prothallus.  An 
isolated  cell  in  this  prothallus  acquires  an  increased  size,  and 
tills  the  cavity  at  the  base  of  the  single  archegonia  which  the 
prothallus  supports.  A  small  canal  runs  from  this  cavity  to 
the  summit  of  the  archegonia,  which  terminates  in  three  or 
four  divergent  ovules.  At  this  period  the  antheridia  have 
discharged  their  cellules.  These  soon  communicate  with  the 
archegonia,  and  cause  the  development  of  the  embryo  from 
which  the  mature  plant  is  directly,  derived.  In  general  features 
this  mode  of  development  resembles  that  of  the  Echinodermata 
amongst  animals. 

The  species  of  Marsilea  thrive  in  shallow  lakes,  so  that  its 
habits  are  like  those  of  Pilularia.    The  sporocarps  are  laterally 
)  compressed,  and  are  carried  on  stalks  continuous  with  the  petiole 
of  the  leaf.    They  open  by  a  longitudinal  slit.    The  interior  is 


furnished  with  a  central  partition,  which  runs  parallel  to  the 
flattened  sides,  at  right  angles  to  which  are  a  series  of  horizontal 
partitions,  which  divide  the  vessel  into  eight  or  nine  chambers, 
one  above  the  other.  The  median  partition  is  of  a  mucilaginous 
nature  at  one  end,  and  is  capable  of  so  expanding  by  the 
absorption  of  water  as  to  contribute  materially  to  the  dispersion 
of  the  reproductive  bodies.  Each  chamber  has  a  longitudinal 
band  attached  to  its  outer  wall,  a  number  of  antheridia  in  the 
form  of  clavate-pediculated  sacs,  and  elliptical  sessile  ovules,  the 
innermost  cellule  of  which  has  thin  walls,  and  is  enclosed  first 
by  a  thick,  yellow,  transparent  envelope,  and  next  by  a  more 
external  coat,  which  is  truncated  at  its  summit,  and  lastly  by  a 
transparent  gelatinous  layer.  When  the  sporocarp  bursts  the 
mucilaginous  portions  absorb  water,  which  absorption  causes  the 
transformation  of  the  sporocarp  into  a  long  riband,  supporting 
the  system  of  partitions  with  the  band  of  antheridia  and  ovules. 
From  these  originate  a  prothallus,  and  the  subsequent  changes 
proceed  as  in  Pilularia.  The  earlier  leaves  are  mere  filaments, 
oat  the  later  ones  present  the  normal  form  of  leaves  with  four 
pinna. 

Salvinia  embraces  small  plants  which  float  on  the  surface 
of  still  waters,  8.  nutans  being  the  best  known  species.  The 
sporocarps  are  sustained  on  descending  branches,  and  are 
somewhat  depressed  in  form.  The  mode  of  development  is 
nearly  similar  to  what  occurs  in  the  genera  already  noticed. 

(Duchartre,  Klemens  de  Botanique.) 

MARSUPIATA  [E.  C.  vol.  iii.  cols.  690—725].  The  former 
article  supplies  many  illustrations  showing  some  of  the  main 
points  in  which  this  remarkable  order  of  animals  differs  from  the 
other  mammalian  groups.  In  the  present  article  we  propose  to 
notice  a  few  of  the  more  curious  structural  details  which  have 
not  been  already  dilated  upon. 

In  the  great  majority  of  marsupials  the  spines  of  the  cervical 
vertebras  are  comparatively  short,  there  being  a  sudden  increase 
in  the  length  in  the  first  dorsal  spine.  The  dorsal  spines 
gradually  diminish  in  length  and  increase  in  breadth  from 
before  to  behind.  In  many  species  the  dorsal  and  lumbar 
spines  slope  in  opposite  directions,  those  of  the  dorsal  vertebra) 
being  directed  backwards,  and  those  of  the  lumbar  series 
forwards.  The  sudden  accession  in  the  length  of  the  spines 
is  not  by  itself  a  special  marsupialian  feature,  but  is  one  that  is 
possessed  by  nearly  all  browsers  and  grass-eaters.  It  is  asso- 
ciated with  the  flexible  motion  of  the  neck,  and  is  most  marked 
in  those  species  which  have  the  greatest  power  of  turning  the 
head  in  all  directions.  The  convergence  of  the  spines  is  best 
displayed  in  the  most  active  runners  and  leapers,  and  is 
especially  well  shown  in  the  kangaroo  ;  and  is  rarely  observable 
in  the  other  mammalian  orders.  The  decreasing  size  of  the 
dorsal  spines  is  as  prevalent  in  marsupials  as  is  the  curvilinear 
outline  of  the  same  processes,  due  to  their  lengths  first 
increasing  and  then  decreasing,  in  those  placental  mammals 
which  have  an  abrupt  succession  of  long  dorsal  to  short- 
cervical  spines.  In  the  latter  group  this  arrangement  is 
associated  with  the  high  shoulders  and  humps,  which  may  be 
exemplified  by  the  horse,  the  giraffe,  and  the  elephant.  The 
number  of  the  true  vertebra;  is  constant,  viz.,  26  ;  but  there  is  a 
difference  in  the  proportions  in  which  they  form  the  lumbar 
and  dorsal  portions  of  the  column.  In  all  cases  there  are  seven 
cervical  vertebra; ;  in  some  species  the  dorsal  vertebras,  or  those 
to  which  ribs  are  attached,  are  12  in  number,  as  in  Petaurus ;  in 
others  13,  and  in  the  wombat  there  are  as  many  as  15. 
Generally  speaking,  the  most  agile  species  have  the  fewest 
dorsals  and  the  smallest  thorax,  while  the  heavier  and  slower 
forms  have  the  greatest  number  of  dorsals  and  the  longest 
thorax.  In  the  active  kangaroo,  for  instance,  there  are  13  ribs 
on  each  side,  of  which  the  seven  anterior  ones  are  connected 
with  a  sternum,  while  the  extremities  of  others  are  free.  In 
the  wombat  there  are  15  pairs  of  ribs,  of  which  the  six 
anterior  pairs  articulate  with  a  sternum,  and  the  remainder  are 
attached  to  one  another  by  haemapophyses  or  connecting 
cartilages.  The  wombat's  thorax  is  thin,  unusuaUy  massive, 
long,  and  well  braced.  This  extra  protection  of  the  soft  visceia 
seems  requisite  in  an  animal  which  burrows  in  the  ground, 
and  whose  trunk  must  frequently  be  subjected  to  immense 
pressure.  The  same  modification  of  structure  occurs  in  the  mole 
and  in  Chlamyphorus  truncatus,  both  of  which  are  active  bur- 
rowers.  This  feature  is  remarkable  when  the  marsupialian  forms 
are  compared  with  their  nearest  allies  ;  but  there  is  less  contrast 
when  comparison  is  made  with  the  orders  higher  in  the 
zoological  series,  since  on  the  average  the  latter  have  a  better 
protected  thoracic  region  than  the  former.    In  most  marsupials 
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there  arc  only  two  sacral  vertebra,  though  Borne  species  have 
three,  and  a  few  have  four  ;  while  in  Perameles  there  is  one 
only.  In  the  wombat,  which  has  a  very  short  sacrum,  the 
hindermost  vertebra  of  the  pelvic  region  are  anchylosed 
together,  so  that  it  is  dillicult  to  determine  how  many  are  sacral. 
This  part  of  the  body  lias  a  firmness,  which  seems  generally  to 
pervade  this  extraordinary  creature.  In  the  other  mammal  ian 
orders  the  usual  number  of  sacral  vertebra  ranges  from  three  to 
six.  The  number  of  c  audal  vertebrae  is  exceedingly  variable  in 
marsupials,  in  which  respect  this  group  resembles  other  mam- 
malia. The  Chccropus  seems  to  have  no  tail ;  the  Koala  has  a 
very  short  one  ;  that  of  the  wombat  is  not  consjjicuous  in  the 
living  animal,  and  is  composed  of  12  vertebra  at  the  most,  of 
which  six  only  project  beyond  the  pelvis.  In  most  other  species 
the  tail  is  of  considerable  length  and  the  vertebra  numerous, 
but  there  is  no  relation  between  the  length  and  the  number  of 
bones.  In  Perameles  there  are  from  18  to  23  caudal  vertebra  ;  in 
Hypsvprymnusur sinus  more  than  26;  the  kangaroos  have  between 
20  and  30 ;  and  Didelphys  camivora  31.  Most  of  the  species 
which  have  long  tails,  more  especially  such  as  use  that  organ  for 
purposes  of  prehension  or  of  support,  have  bony  processes 
attached  to  the  under  side  of  the  caudal  vertebra,  which  serve 
to  protect  the  nerves  and  blood-vessels  from  injury  by  pressure  ; 
and  at  the  same  time  afford  surfaces  to  which  may  be  attached 
the  powerful  muscles  by  which  this  appendage  is  moved.  These 
V-shaped  bones,  or  hsemapophyses,  are  shown  in  the  ligure  of  the 
kangaroo,  E.  C.  vol.  iii.  col.  713.  They  are  rarely  met  with  in 
other  mammalian  orders,  and  when  they  do  are  found  in  animals 
which  use  their  tails  for  similar  purposes  as  the  marsupials. 
Thus  the  great  ant-eater  has  these  bones,  and  it  frequently  uses 
its  tail  as  a  basis  of  support  in  order  that  it  may  make  better 
use  of  its  forelimbs  in  attacking  an  enemy  or  demolishing  an 
antliill.  The  kangaroo  also,  when  driven  to  bay,  supports  itself 
on  a  tripod  formed  by  the  tail  and  two  hind-limbs,  and  hugs  its 
foe  in  its  powerful  forearms.  So  again  the  spider-monkeys, 
which  use  the  tail  as  a  fifth  extremity  in  climbing,  are  provided 
with  these  protective  bones,  but  other  processes  share  in  the 
same,  functions  ;  and  many  other  long-tailed  monkeys  have  the 
same  parts  more  or  less  developed. 

The  skulls  of  marsupials  present  a  great  variety  of  form,  struc- 
ture, and  adaptation  of  purpose,  according  to  the  prevalent  habits 
of  the  species.  A  very  small  proportion  of  the  skull  is  specially 
devoted  to  the  protection  of  the  brain,  the  great  bulk  of  the  bony 
matter  being  more  intimately  connected  with  the  sense  organs  and 
mastication.  Thus  in  the  wombat,  the  koala,  the  pkalangers, 
the  Dasyurida;,  and  many  of  the  opossums,  the  facial  portion 
anterior  to  the  zygomatic  arches  occupies  one-third  the  entire 
length  of  the  skull;  in  Thylacinus  it  is  nearly  one-half;  in 
many  of  the  kangaroos  it  is  fully  one-half ;  and  in  the  arboreal 
Hypsiprymni  it  is  even  more  than  this.  In  the  predaceous 
and  stronger  species  the  modelling  of  the  cranium  is  bolder, 
owing  to  the  development  of  ridges  and  impressions  whereto 
the  muscles  can  be  attached  ;  while  the  herbivorous  and  weaker 
species  have  the  smoother  skulls.  The  relation  of  the  breadth 
to  the  length  varies  from  three  to  four  to  one  to  two ;  the  former 
proportion  occurring  in  the  wombat  and  Petaurus  ;  the  latter  in 
Perameles.  The  height  also  varies.  Thus  in  some  species  of 
Petaurus  the  length  is  nearly  twice  and  a  half  the  dimensions  of 
the  height,  while  in  koala  the  height  is  fully  three-fourths  of 
the  length.  In  most  species  the  width  tapers  from  behind 
forward,  but  in  the  extinct  Nototherium  the  facial  portion  of  the 
skull  is  broader  than  the  cranium  itself.  The  ridges  are  fre- 
quently as  highly  developed  as  in  the  most  carnivorous  mam- 
mals. The  Virginian  opossum  has  a  sagittal  crest  proportion- 
ally larger  even  than  that  of  the  strong-jawed  hyama.  In  such 
species  as  Petaurus  sciureus  and  Myrmecobius  fasciatus,  the 
outside  of  the  calvarium  is  comparatively  smooth,  the  temporal 
muscles  even  originating  in  a  slight  depression.  The  zygomatic 
arches  are  on  the  whole  well  developed,  and  in  some  species  are 
remarkably  bony  and  massive ;  but  there  is  not  the  same 
relation  between  the  nature  of  the  food  and  the  strength  of  these 
arches  as  is  displayed  in  the  placental  mammals,  since  some  of 
the  grass-eating  marsupials  have  very  strong  arches.  Professor 
Owen  correlates  this,  in  the  case  of  kangaroos,  with  the  circum- 
stance that  the  grass  they  feed  on  is  very  dry  and  rigid,  necessi- 
tating a  stronger  apparatus  of  bone  and  muscle  for  working  the 
terminal  teeth  than  would  be  required  in  cases  where  the  grass 
is  soft  and  succulent.  The  arches  of  the  insectivorous  mar- 
supials are  weaker  than  those  of  kangaroos,  but  they  are  rela- 
tively stronger  than  those  of  placental  mammals  which  have 
similar  habits  and  diet.    In  the  koala  they  are  remarkably  long, 
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deep,  straight,  and  parallel.  The  frontal  bones  are  larger,  but 
they  serve  to  enclose  far  more  of  the  nasal  than  of  the  cerebral 
cavity,  in  which  they  differ  most  widely  from  the  highest  pla- 
cental, such  as  man  and  the  apes.  The  lacrymal  bones  enter 
largely  into  the  composition  ot  the  face,  as  is  also  the  case, 
though  less  generally,  in  some  other  orders,  such  as  Itodentia, 
while  it  is  exceedingly  rare  for  them  to  extend  beyond  the  orbit 
in  the  Camivora,  Quadrumaua,  and  some  other  orders.  The 
malar  bones  are  very  strong  and  large  amongst  marsupials 
generally,  and  in  Perameles  layolix  they  are  bifurcated  at  both  ex- 
tremities. The  palatine  apertures  are  more  general  and  larger 
in  marsupials  than  in  any  other  mammalian  order  ;  in  which 
respect  they  somewhat  approach  reptiles  and  birds.  The  follow- 
ing remarks  by  Professor  Owen  will  indicate  generally  the 
variation  in  their  sizes  and  numbers  :  "  In  Phalanyista  Coolcii, 
in  Petaurus  flaviventer  and  Petaurus  sciurem,  in  Macropus  major, 
and  some  other  great  kangaroos,  the  bony  palate  is  of  great 
extent,  and  presents  a  smooth  surface,  concave  in  every  direction 
towards  the  mouth  ;  it  is  pierced  by  the  two  posterior  palatine 
foramina  at  the  anterior  external  angles  of  the  palatine  bones, 
either  within  or  close  to  the  transverse  palato-maxillary  sutures. 
Behind  these  foramina,  in  the  kangaroo,  there  are  a  few  small 
irregular  perforations.  The  bony  palate  is  similarly  entire  in 
the  Ht/psiprymnus  urdnus.  In  Macropus  Beanetlii  there  aro 
four  orifices  at  the  posterior  part  of  the  bony  palate.  The  two 
anterior  ones  are  situated  upon  the  palato-maxillary  suture,  and 
are  of  an  ovate  form  with  the  small  end  forward.  The  two 
posterior  foramina  are  of  a  less  regular  form  and  smaller  size. 
In  the  brush  kangaroo  {Macropus  Brunii,  Cuv.),  the  posterior 
palatal  foramina  jiresent  the  form  of  two  large  fissures  placed 
obliquely  and  converging  posteriorly.  They  encroach  upon  the 
posterior  borders  of  the  maxillary  plate.  Anterior  to  these 
vacancies  there  are  two  smaller  foramina,  and  posterior  to  them 
are  one  or  two  similar  foramina.  In  the  potoroos,  wombat,  and 
koala,  the  posterior  palatal  openings  are  large  and  oval,  and 
situated  entirely  on  the  palatal  bones.  In  Hyps,  setosus  they 
extend  as  far  forward  as  the  interspace  between  the  first  and 
second  true  molars  ;  in  Hyps,  murinus  they  reach  to  that  be- 
tween the  second  and  third  true  molars  ;  posterior  and  external 
to  these  large  vacuities  there  are  two  small  perforations.  In  the 
phalangers,  with  the  exception  of  Ph.  Coolcii,  the  palatal  openings 
are  proportionally  larger ;  they  extend  into  the  palatal  process 
of  the  maxillaries,  and  the  thin  bridge  of  bone  which  divides  the 
openings  in  the  potoroo,  Sec,  is  wanting :  the  two  perforations  at 
the  posterior  external  angles  of  the  palatine  bones  are  also 
present.  In  the  Virginian  opossum  the  bony  palate  presents 
eight  distinct  perforations,  besides  the  incisive  foramina  ;  the 
palatal  processes  of  the  palatine  bone  extend  as  far  forward  as 
the  third  molars  ;  a  long  and  narrow  fissure  extends  for  an  equal 
distance  (three  lines)  into  the  palatal  processes  both  of  the  pala- 
tines and  maxillaries ;  beliind  these  fissures  and  nearer  the 
median  line  are  two  smaller  oblong  fissures ;  external,  and  a 
little  posterior  to  these,  are  two  similar  fissures,  situated  in  the 
palato-maxillary  sutures;  lastly,  there  are  two  round  perforations 
close  to  the  posterior  margin  of  the  bony  palate.  In  the  Ursine 
Dasyure  a  large  transversely-oblong  aperture  is  situated  at  the 
posterior  part  of  the  palatal  processes  of  the  maxillary  bones, 
and  encroaches  a  little  upon  the  palatines.  In  Mauge's  Dasyure 
there  are  two  large  ovate  apertures  crossing  the  palato-maxillary 
suture,  separated  from  each  other  by  a  broad  plate  of  bone ;  pos- 
terior to  these  are  two  apertures  of  similar  size  and  form,  which, 
being  situated  nearer  the  medial  line,  are  divided  by  a  narrower 
osseous  bridge ;  each  posterior  external  angle  of  the  bony  palate 
is  also  perforated  by  an  oval  aperture.  In  the  Viverrrne  Dasyure 
the  two  vacancies  which  cross  the  palato-maxillary  suture  are  in 
the  form  of  longitudinal  fissures,  corresponding  to  the  fourth 
and  fifth  grinders  ;  the  posterior  margin  of  the  bony  palate  has 
four  small  apertures  on  the  same  transverse  line.  Since  the 
defective  condition  of  this  part  of  the  cranium  is  one  of  the 
characteristics  of  the  skull  of  the  bird,  it  might  be  expected  that 
some  approximation  would  be  made  to  that  structure  in  the 
animals  which  form  the  transition  between  the  placental  and 
oviparous  vertebrates.  We  have  already  noticed  the  large 
vacuities  which  occur  in  the  bony  palates  of  nearly  all  mar- 
supials ;  but  this  imperfectly  ossified  condition  is  most  remark- 
able in  the  Perameles  layoiis,  in  which  the  bony  roof  of  the 
mouth  is  perforated  by  a  wide  oval  space  from  the  second  pre- 
molars to  the  penultimate  molars,  exposing  to  view  the  vomers 
and  the  convolutions  of  the  inferior  spongy  bones  in  the  nasal 
cavity."  The  peculiar  features  of  the  lower  jaw  have  already 
been  described  in  E.  C.  in  connection  with  the  discussion  as  to 
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the  marsupial  or  non-marsupial  nature  of  the  fossil  mammalian 
remains  from  the  Stonesfield  slates.  The  hones  of  the  former  are 
generally  strong  and  well-developed  ;  and  are  so  articulated  as 
to  admit  readily  of  pronation  and  supination,  motions  which 
are  required  by  animals  which  use  their  fore-limbs  for  opening 
the  pouch.  The  pelvis  is  of  an  enormous  size  in  most  marsu- 
pials, as  compared  with  the  dimensions  of  the  new-born  young. 
Even  in  the  species  which  have  the  smallest  pelvic  canal,  the 
aperture  is  six  times  wider  than  the  head  of  the  embryo  at  birth. 
Tiie  separate  elements  are  usually  firm,  articulated  or  co-ossified 
together,  and  do  not  admit  of  that  lateral  play  which  is  so 
essential  or  requisite  in  the  higher  mammalia,  more  especially 
man,  in  which  the  head  of  the  young  one  can  sometimes  be 
made  to  pass  the  pelvic  canal  with  great  difficulty.  The  marsu- 
pial bones  vary  greatly  in  size,  being  half  an  inch  in  length  only 
m  Myrmecobius,  and  so  long,  flat,  and  broad  in  koala  as  to 
approach  the  iliac  bones  in  volume.  They  do  not  seem  to  be 
required  for  expelling  the  foetus,  as  has  been  maintained  by 
some,  since  of  all  animals  the  marsupials  least  require  such  an 
auxiliary;  moreover,  they  are  as  well  developed  in  the  males  as 
in  the  females.  Their  function  is  more  intimately  related  to  the 
action  of  the  muscles  which  compress  the  abdomen. 

The  muscles  in  the  limbs  of  marsupials  present  many  modifi- 
cations as  regards  size,  number,  and  modes  of  insertion.  They 
are  generally  strong  and  powerful,  and  so  attached  as  to  facili- 
tate the  pronation  and  supination  of  the  limbs,  a  feature 
which  is  absent  in  the  Rodentia,  Carnivora,  &c,  but  which  is  so 
highly  developed  in  man. 

The  brain  is  small  throughout  the  order,  being  relatively 
largest  in  the  smaller  species,  and  varying  from  ^th,  part  by 
weight  of  the  body,  as  in  Dendrolagus  inustus,  to  g&jtn  part,  as  in 
the  large  kangaroo.  The  cerebellum  is  exposed  in  all,  and  the 
optic  lobes,  and  the  cerebral  hemispheres  are  rarely  convoluted, 
and  even  when  convolutions  are  present  they  are  very  slight. 
The  other  characteristics  of  the  marsupial  brain  are  the  large 
proportional  anterior  commissure,  and  still  larger  hippocampi, 
the  rudimentary  condition  of  the  transverse  commissure,  and  the 
small  size  and  inferior  position  of  the  corpus  striatum  relatively 
to  the  hippocampus. 

The  tongue  is  well  developed,  and  possesses  considerable 
mobility.  In  many  species  it  is  richly  clothed  with  papillae, 
indicating  that  taste  aids  largely  in  the  discrimination  of  food. 
The  great  development  of  the  nasal  cavities  has  already  been 
noticed ;  and  this  is  connected  with  an  extensive  pituitary 
membrane  and  numerous  olfactory  nerves.  Some  species  of 
kangaroos  are  noted  for  acuteness  of  smell. 

Marsupials  have  two  sets  of  teeth  during  their  lifetime,  and 
hence  they  belong  to  the  diphyodont  assemblage.  All  species 
have  incisors,  but  variable  in  number.  The  canines  are  large  in 
the  dasyures,  small  in  the  phalangers,  absent  in  the  lower  jaw  of 
the  koala,  and  in  both  the  jaws  of  the  kangaroos  and  wombats. 
The  number  of  molars  is  usually  seven  on  each  side  of  each  jaw. 
The  details  of  the  dentition  of  many  genera  will  be  gathered 
from  the  E.  C.  article.  In  the  thylacine  and  dasyures  we  have 
the  carnivorous  modification  of  dentition,  but  this  differs  from 
that  of  the  placental  carnivores  in  the  greater  number  of  the 
incisors,  the  greater  uniformity  and  simplicity  of  the  molars, 
and  in  the  canines  of  the  lower  jaw  being  received  into  hollows  of 
the  premaxillary,  and  not  projecting  outside  of  it.  The  Myrme- 
cobius has  a  greater  number  of  molars  than  any  other  marsu- 
pial, as  indicated  by  the  following  formula  : — 


Incisors, 


4—4 
3—3 


J — ^ ;   premolars,  | — ?  ;  molars, 


6—6 

6—6 


54. 


There  is  greater  evenness  in  the  heights  of  the  teeth ;  even  the 
canines  do  not  project  much  beyond  the  general  level  of  the 
molars.  In  the  extinct  Tliylacotherium  the  number  was  still 
greater,  the  dentition  of  the  lower  jaw  corresponding  with  that 
of  Myrmecobius,  with  the  addition  of  three  premolars  on  either 
side.  In  Phalanger  and  Petaurus  the  dental  series  is  at  first 
complete,  but  as  some  of  the  teeth  are  but  little,  they  soon  fall 
out  and  leave  gaps.  Amongst  these  teeth  considerable  variation 
occurs,  but  the  permanent  ones  are  usually  very  constant. 
Modifications  in  the  unimportant  teeth  are  not  correlated  with 
any  general  change  of  diet  or  habit.  This  is  the  explanation  for 
the  great  gaps  in  the  dental  series  of  Hijpsiprijmnus,  Macropus, 
and  others,  and  the  corresponding  paucity  of  teeth.  In  Hypsi- 
prymnus  there  are  only  two  lower  incisors,  no  lower  canines,  and 


only  one  premolar  on  each  side  of  each  jaw.  This  premolar  is 
remarkable  for  its  large  size,  being  much  larger  than  any  of  the 
molars,  and  for  its  trenchant  shape.  In  Macropus  major  there 
are  no  canines  at  all,  although  the  germs  of  these  teeth  are 
present  in  the  foetus.  In  the  wombat  we  have  the  extreme 
divergence  from  the  typical  form,  upon  which  Professor  Owen 
makes  some  interesting  observations,  which  we  cite,  as  also  his 
remarks  on  the  dentition  of  ThykicoUo  and  Playiaulax.  We 
give  his  own  views  respecting  the  latter  genera,  because  in  a 
subsequent  article  [Plagiaulax,  E.  C.  S.]  we  have  inserted  Dr. 
Falconer's  views,  which  are  opposed  to  those  of  Professor  Owen. 
"  In  this  genus  [Phascolomys]  the  dental  system  presents  the 
extreme  degree  of  that  degradation  of  the  teeth,  intermediate 
between  the  front  incisors  and  true  molars,  which  has  been 
traced  from  the  opossum  to  the  kangaroos;  not  only  have  t  he 
functionless  premolars  and  canines  now  totally  disappeared,  but 
also  the  posterior  incisors  of  the  upper  jaw,  which  we  have  seen 
in  the  koala  and  potoroo  to  exhibit  a  feeble  degree  of  develop- 
ment as  compared  with  the  anterior  pair ;  these,  in  fact,  arc 
alone  retained  in  the  dentition  of  Phascolomys.  The  dental 
formula  of  the  wombat  is  thus  reduced  both  in  number  and  kind 
to  that  of  Rodentia. 


Incisors, 


2 


canines, 


0 

0  ' 


premolars, 


1—1 
1-1  ! 


true  molars, 


34.    [See  fig.  in  E.  C.  iii.  col.  715.] 


The  incisors,  moreover,  are  '  dentes  scalprarii,'  but  are  inferior, 
especially  in  the  lower  jaw,  in  their  relative  length  and  curva- 
ture to  those  of  the  placental  Glires ;  they  present  a  subtriedral 
figure,  and  are  traversed  by  a  shallow  groove  on  their  mesial  sur- 
face. The  premolars  present  no  trace  of  that  compressed  struc- 
ture which  characterises  them  in  the  koala  and  kangaroo,  but 
have  a  wide  oval  transverse  section — those  of  the  upper  jaw 
being  traversed,  on  the  inner  jaw,  by  a  longitudinal  groove. 
The  true  molars  are  double  the  size  of  the  premolars  ;  the  supe- 
rior ones  are  also  traversed  by  an  internal  longitudinal  groove  ; 
but  this  is  so  deep  and  wide  that  it  divides  the  whole  tooth  into 
two  prismatic  portions,  with  one  of  the  angles  directed  inward. 
The  inferior  molars  are  in  like  manner  divided  into  two  triedra] 
portions ;  but  the  intervening  groove  is  external,  and  one  of  the 
facets  of  each  prism  is  turned  inward.  All  the  grinders  are 
curved,  and  describe  about  a  quarter  of  a  circle.  In  the  upper 
jaw  the  concavity  of  the  curve  is  directed  outward ;  in  the  lower 
jaw,  inward.  The  false  and  true  molars,  like  the  incisors,  have 
persistent  pulps,  and  are  consequently  devoid  of  true  fangs,  in 
which  respect  the  wombat  differs  from  all  other  marsupials,  and 
resembles  the  extinct  Toxodon,  the  dentigerous  Bruta,  and  herbi- 
vorous Rodentia.  A  retrospect  of  the  modification  of  marsupial 
dentition  shows  them  to  be  divisible  into  two  classes — one, 
'  polyprotodont,'  or  characterised  by  several  pairs  of  mandi- 
bular incisors;  the  other  ' diprotodont,'  or  by  a  single  pair. 
These  are  large,  more  or  less  procumbent,  and  ever  growing; 
the  incisors  of  the  first  group  are  small,  and  of  the  usual  limited 
growth.  The  polyprotodont  type  prevails  in  the  American 
genera  ;  the  diprotodont  obtains  in  the  majority  of  the  Austra- 
lian marsupials,  and  is  associated  usually  with  vegetarian  or 
promiscuous  diet.  There  did  exist,  however,  coeval  with  Dipro- 
todon,  Nototherium,  &c,  in  a  tertiary  age  in  Australia,  a  carni- 
vorous marsupial,  equalling  the  lion  in  size,  with  the  diprotodont 
type  of  dentition,  adaptively  modified  for  preying  on  the  huger 
contemporaneous  Herbivora.  The  pair  of  incisors  in  the  lower 
jaw  of  Thylacoleo  and  their  homotypes  above  were  canines  in 
size  and  shape  ;  a  single  tooth  of  the  molar  series  on  each  side  of 
both  jaws  was  concomitantly  modified  to  act  as  a  'sectorial,'  or 
flesh-cutting  tooth,  the  crown  being  narrow  or  compressed,  long 
antero-posteriorly,  with  the  sides  marked  by  vertical  folds  or 
grooves,  and  converging  to  a  rather  oblique  cutting  edge;  that 
of  the  upper  blade  playing  on  the  outside  of  the  lower  one. 
These  '  sectorials '  were  larger  than  in  the  lion  or  tiger,  and 
were  even  more  carnassial  as  wanting  the  tubercle,  and  consist- 
ing wholly  of  the  blade.  Behind  the  upper  sectorial  is  one  small 
tubercular  of  the  relative  proportion  of  that  in  Felis;  the  lower 
sectorial  is  followed  by  two  small  teeth,  with  subtuberculate 
crowns.  The  teeth  between  the  carnassials  and  laniary  incisors 
are  too  small  for  definite  use.  So  far  as  present  fossils  shew, 
the  dentition  of  Thylacoleo  was  : — 
3—3  1—1 


Incisors, 


1—1 


canmes, 


0—0 


2—2 

premolars,  - — -  ;  molan, 


1  —  1 

2—2' 


=  24. 
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The  chief  business  of  the  teeth  was  delegated  to  the  tusks  and 
camassials;  development  was  concentrated  on  these  at  the  cost  ol 
the  normal  or  typical  dental  series.  The  foremost  seized, 
pressed,  lacerated,  or  killed;  the  camassials  divided  the  nutritive 
ttbres  of  the  prey.  Thylacoleo  exemplifies  the  simplest  and  most 
effective  dental  machinery  for  predatory  life  known  in  the  mam- 
malian class.  It  is  the  extreme  modification  to  this  end  of  the 
diprotodont  type  of  Marsupialia.  The  skull  exhibits  all  the 
concomitant  carnivorous  modifications  in  a  like  extreme  degree. 
It  is  interesting  to  note  that,  just  as  the  exceptional  modification 
of  the  polyprotodont  type  in  the  modern  Myrmecobvus was  mani- 
fested T>y  Amphithcrium  in  oolitic  times,  so  likewise  was  the 
zoophagous  diprotodont  modification,  but  on  a  smaller  scale  than 
in  Thylacoleo.  The  lower  incisor  in  Pkujiaulax  was  a  large  up- 
curved  pointed  tusk  ;  the  carnassial  was  of  great  fore  and  aft 
length,  coupled  with  narrowness,  and  an  oblique  cutting  edge, 
rendered  sub-serrate  by  the  better  marked  and  more  oblique 
lateral  grooves  than  in  Thylacoleo.  Anterior  to  the  carnassial 
there  are  two  or  three  similar  and  smaller  sectorial  premolars  in 
Pku/iaulax,  more  of  the  general  diprotodont  type  being  retained 
in  the  older  zoophagous  diprotodont.  Behind  the  carnassial  are 
two  small  tuberculate  molars,  as  in  Thylacoleo.  Some  palaeon- 
tologists, neglecting  Cuvier's  guide-post  of  the  true  molar  as  the 
light-giving  tooth,  have  been  led  astray  in  regard  to  the  affini- 
ties of  Plagiaulax,  referring  it  to  the  '  poephagous  potoroos  and 
kangaroos,"'  which  combine  with  a  single  trenchant  and  grooved 
premolar  four  large  and  massive  grinders  of  quadricuspid  or 
transversely  ridged  structure."  Professor  Owen  points  out  that 
in  the  diphyodont  mammals  the  teeth  are  sufficiently  indivi- 
dualised to  allow  of  each  tooth  being  indicated  by  a  symbol, 
and  its  homologue  traced  throughout  the  mammalian  series. 
The  incisors,  canines,  premolars,  and  molars,  are  symbolised  by 
their  initial  letters  and  a  numeral,  according  to  their  position  in 
the  jaw,  the  order  of  the  numbers  running  from  1  for  that  tooth 
of  each  series  which  is  nearest  the  end  of  the  snout ;  the  milk 
teeth  are  denoted  by  a  prefixed  d,  for  deciduous.    When  the 

kangaroo  first  quits  the  pouch  its  dentition  is,  d.  i.,  =— -  ;  d.  m., 

2  2 

- — =  12.    The  incisors  correspond  to  those  designated  by 

A — A 

<L  i.  1  in  the  typical  dentition  ;  and  the  molars  to  those  indi- 
cated by  d.  m.  2  and  d.  m.  3.  At  this  early  stage,  then,  some  of 
the  teeth  have  germinated,  and  been  discarded.  The  canines 
are  retained  by  some  species  in  the  upper  jaw,  but  are  always 
small ;  but  in  most  species  they  appear  as  germs;  and  then  dis- 
appear without  further  development.  Probably  traces  of  d.  m.  1 
are  also  to  be  detected  in  the  foetus,  or  in  the  young  one  soon 
after  birth.    At  a  later  stage  d.  i.  2  appears  in  the  upper  jaw, 

.  2—2 
and  d.  m.  4  in  both  jaws,  thus  making  the  dentition,  d.  i.,  t — j  ; 

3  3 

d.  m.,  - — -,  =  18.  At  the  age  of  twelve  months  d.  i.  3  is  deve- 
loped in  the  upper  jaw,  and  m.  1  in  both  jaws,  the  dentition 

3—3  3—3  1—1 

being  formulated  thus  :  d.  i.,  - — -  ;  d.  m.,  - — - ;  m.,  - — -  =  24 

At  this  stage  the  germ  of  p.  3  is  visible  underneath  d.  m.  3,  but 
still  buried  in  the  substance  of  the  jaw.  Next  d.  m.  2  is  shed, 
and  m.  2  is  acquired  ;  while  d.  m.  3  is  shed,  and  replaced  by  p.  3  ; 
soon  after  which  p.  3  is  pushed  out  simultaneously  with  the 
development  of  m.  3.  From  this  it  is  evident  that  individuals 
may  have  the  same  number  of  molars,  and  yet  none  of  them 
may  possess  homologous  sets.  This  shows  the  necessity  of 
indicating  whether  the  molars  are  deciduous  premolars  or  true 
molars.  As  the  animal  grows  older  d.  m.  4  is  shed,  and  next  m.  1. 
Old  individuals  may,  then,  have  apparently  the  same  molar 
dentition  as  very  young  individuals,  the  difference  being  that 
the  molars  belong  to  different  portions  of  the  typical  dentition. 
Thus  a  young  and  an  old  animal  may  have  a  dentition  repre- 
sentable  by  the  first  formula  above  as  regards  molars  ;  in  the 
former  those  molars  are  d.  m.  2  and  d.  m.  3,  while  in  the  latter 
they  are  m.  2  and  m.  3.  It  will  be  observed  that  normally  the 
teeth  come  and  go  in  a  definite  order. 

The  lips  are  generally  lleshy,  and  highly  vascular  ;  in  most 
cases  they  are  naked,  but  in  a  few  are  clothed  with  hair.  This 
structure  is  admirably  adapted  to  the  important  function  which 
the  lips  are  known  to  perform,  of  transferring  the  tender  foetus 
from  the  vagina  to  the  marsupial  pouch. 

The  alimentary  canal  presents  many  modifications.  Generally 
the  oesophagus  is  smooth  or  disposed  in  fine  longitudinal  plaits'; 
but  in  the  Virginian  opossum  there  are  many  transverse  folds, 


like  those  of  the  FeUdos,  but  relatively  larger.  This  structure  lias 
not  been  observed  in  any  other  marsupial  genera,  not  even  in 
those  of  most  carnivorous  habits.  The  stomach  is  either  simple, 
as  in  the  Harcophurja,  Entomophaga,  and  most  (Jarpophaya,  or 
provided  with  a  cardiac  glandular  apparatus,  as  in  J'hascokxrctos 
and  Phascolomys,  or  complicated  by  sacculi,as  in  Poephaya.  Tho 
cardiac  extremity  does  not  present  modifications  corresponding 
with  the  nature  of  the  food  and  dentition,  being  essentially  the 
same  in  Dasyurus,  which  is  carnivorous;  in  Perameles,  which  is 
insectivorous  ;  and  in  Phalanger,  which  feeds  on  leaves.  The 
sacculated  stomach  of  the  kangaroo  is  the  extreme  modification 
presented  by  the  order.  It  resembles  the  colon  of  man  in  struc- 
ture, mode  of  disposal  in  the  abdomen,  and  in  its  longitudinal 
extent.  In  a  specimen  of  a  full-grown  female,  the  whole  length 
of  the  stomach,  measured  along  the  curvatures,  was  3  ft.  6  in., 
or  equal  to  the  length  of  the  animal  itself  from  vent  to  muzzle. 
It  is  described  by  Professor  Owen  as  consisting  of  a  left,  a 
middle,  and  a  right,  or  pyloric  division.  "  The  left  extremity  of 
the  stomach  is  bifid,  and  terminates  in  two  round  cul-de-sacs. 
The  sacculi  of  the  stomach  are  produced,  like  those  of  the  colon, 
by  three  narrow  longitudinal  bands  of  muscular  fibres,  which 
gradually  disappear,  together  with  the  sacculi  at  the  pyloric 
division.  One  of  the  longitudinal  bands  runs  along  the  greater 
curvature  at  the  line  of  attachment  of  tho  gastro-colic  omentum  ; 
the  others  commence  at  the  base  of  the  left  terminal  pouches, 
and  run,  one  along  the  anterior,  the  other  along  the  posterior  side 
of  the  stomach;  the  interspace  between  these  bands,  forming  the 
lesser  curvature  of  the  stomach,  is  not  sacculated.  The  largest  of 
the  two  terminal  sacculi  is  lined  with  an  insulated  patch  of 
vascular  mucous  membrane,  which  is  continued  for  the  extent  of 
five  inches  into  the  cardiac  cavity  ;  the  thick  epithelium  is  con- 
tinued from  the  oesophagus  in  one  direction  into  the  nearest  and 
smallest  sacculus,  and  extends  in  a  sharp-pointed  form  for  a 
considerable  distance  in  the  opposite  direction  into  a  series  of 
sacculi  in  the  middle  compartment  of  the  stomach  ;  the  epithe- 
lium is  quite  smooth.  The  vascular  mucous  surface  recommences 
by  a  point  at  the  great  curvature  near  the  beginning  of  the 
middle  compartment,  and  gradually  expands  until  it  forms  the 
lining  of  the  whole  inner  surface  of  the  right  half  of  the  stomach. 
Three  rows  of  clusters  of  mucous  follicles  are  developed  in 
the  mucous  membrane  of  the  pyloric  half  of  the  middle  com- 
partment ;  they  are  placed  parallel  with  the  longitudinal 
muscular  bands.  About  fifteen  patches  are  situated  along  the 
greater  curvature,  and  there  are  nine  in  each  of  the  anterior  and 
posterior  rows.  These  glandular  patches  disappear  altogether  in 
the  pyloric  compartment  of  the  stomach,  where  the  lining  mem- 
brane is  thickened  and  finally  corrugated,  but  immediately 
beyond  the  pylorus  there  is  a  circular  mucous  gland  three- 
quarters  of  an  inch  broad ;  the  non-sacculated  pyloric  division 
of  the  stomach  was  five  inches  in  length."  The  specimen  be- 
longed to  Macropus  major;  but  in  the  smaller  species  there  is 
less  complexity,  and  the  third  longitudinal  band  is  obsolete  in 
some.  In  the  large  kangaroo  there  are  two  folds  which  together 
form  a  canal  similar  to  what  is  found  in  the  stomachs  of  pla- 
cental ruminants.  In  the  kangaroo  it  probably  has  some  relation 
to  a  ruminating  function,  since  this  creature  has  been  seen  to 
compress  its  abdominal  muscles,  regurgitate  food  into  the  mouth 
with  a  concomitant  bowing  of  the  head,  and  chew  the  cud.  The 
act  is,  however,  not  performed  with  anything  like  the  regularity 
prevalent  in  true  ruminants,  and  takes  place  in  the  erect,  not  in 
the  recumbent,  position.  Although  the  stomach  bears  no  con- 
stant relation  to  the  kind  of  food  in  its  modifications,  yet  such 
correlation  is  eminently  displayed  in  the  caecum  coli.  In  the 
sarcophagous  marsupials  the  caecum  is  entirely  wanting,  and  the 
intestinal  canal  is  short  and  wide.  In  the  entomophagous  tribe 
the  caicum  is  of  moderate  size,  and  the  intestinal  canal  is  rela- 
tively longer  than  in  the  foregoing  group,  as  well  as  more  com- 
plicated, being  divisible  into  small  and  large  intestines.  In  the 
carpophagous  species  the  crecum  is  of  extraordinary  length,  being 
in  some  twice  the  length  of  the  body.  In  the  koala,  which  is 
strictly  a  vegetable  feeder,  this  part  of  the  canal  is  three  times 
the  length  of  the  body,  and  its  inner  secreting  membrane  is 
augmented  by  a  dozen  longitudinal  folds.  In  the  species  which 
have  sacculated  stomachs  the  caecum  is  relatively  shorter  than 
in  those  of  the  simple-stomached  group,  which  have  correspond- 
ing habits  and  diet.  In  the  zoophagous  marsupials  the  intes- 
tinal canal  is  suspended  from  the  commencement  of  the  duo- 
denum, like  that  of  carnivorous  reptiles.  The  annexed  table 
indicates  the  relative  lengths  of  the  body  and  parts  of  the 
alimentary  canal  in  a  few  species  of  the  different  marsupial 
fam  ilies : — 
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The  liver  is  many-lobcd  in  all  marsupials.  It  is  relatively 
largest  in  the  wombat  and  dasyure,  and  smallest  in  the  kan- 
garoo.   The  gall  is  large  in  all  marsupials. 

The  heart  presents  no  outward  feature  that  calls  for  notice. 
Internally  it  is  characterised  by  the  absence  of  the  fossa  ovalis 
and  the  foramen  ovale,  structures  which  have  relation  in  pla- 
cental mammals  to  the  intercommunication  of  the  right  and  left 
auricles  during  the  foetal  condition.  There  is  a  similar  com- 
munication in  the  foetal  kangaroo,  but  the  fissure  is  subsequently 
completely  obliterated. 

The  epiglottis  is  very  large  in  all  marsupials,  and  generally  has 
an  emarginate  apex.  In  Jjidelphi/s  opossum  it  is  entire  ;  in  the 
J'kalangers,  broad,  short,  and  bifid  ;  it  is  also  short  and  broad  in 
1'eramcles  and  Phasgogale,  and  attached  by  the  sides  to  the 
apices  of  the  arytenoid  cartilages.  The  vocal  chords  arc  slight 
folds  of  membrane  not  capable  of  being  stretched,  and  the  liga- 
ments are  wanting  in  the  phalanger  and  kangaroo.  In  the 
opossum  there  is  a  lower  ligament  and  a  ventricle,  and  their 
voice  is  a  squeak  and  a  purr.  The  wombat  purrs  ;  the  Dasgurus 
ursinus  growls  or  whines  ;  the  thylacine  makes  a  short  guttural 
note  ;  but  most  of  the  marsupials  have  no  voice. 

(Owen,  On  the  Anatomy  of  Vertebrates,  vols.  ii.  and  iii.) 

ME  LAN  I A  [E.  C.  vol.  iii.  col.  754].  In  the  E.  C.  the 
remarks  appertaining  to  this  family  are  dispersed  under  the 
names  of  the  principal  genera,  Melania  and  Melanopsis.  About 
a  generation  back  it  numbered  less  than  100  species,  living  and 
extinct ;  but  at  the  present  time  the  figures  are  running  so  high 
and  increasing  so  fast  that  some  naturalists  complain  that  these 
genera,  especially  Melania,  are  becoming  too  unwieldy,  and  that 
great  difficulty  is  experienced  in  coining  new  specific  names. 
This  has  led  to  attempts  to  eliminate  all  groups  which  can  pos- 
sibly be  defined,  and  raising  these  to  the  rank  of  genera ;  and 
hence  several  new  generic  names  have  been  introduced  to 
science  during  the  last  few  years.  It  remains  for  future  in- 
quirers to  ascertain  what  these  names  are  worth,  and  whether 
the  numerical  abundance  of  a  genus  can  validly  form  the  prin- 
cipal argument  for  splitting  up  sucb  a  genus  into  smaller  groups, 
and  raising  them  to  generic  distinction.  In  wading  through  the 
recent  literature  of  the  subject,  which  extends  over  several 
hundreds  of  pages,  one  feels  amazed  at  how  large  a  proportion  is 
devoted  to  the  simple  description  of  shells,  and  bow  few  words 
are  expended  in  discussing  what  relation  and  function  the  cha- 
racters have.  In  a  truly  natural  series  of  definitions  a  student 
ought  to  be  able  to  infer  from  a  given  set  of  characters  what  are 
the  principal  physiological  features,  general  habits,  and  other 
biological  details  ;  but  can  the  most  erudite  conchologist  say 
what  is  the  signification  of  the  notch  in  Lithasia,  or  the  callous 
columella  in  Anculosa,  independently  of  their  value  as  distinc- 
tive marks  ?  There  is  a  great  lack  of  that  knowledge  and  high 
philosophy  which  enables  the  student  to  determine  in  many 
cases  what  characters  are  analogous,  what  are  homologous, 
which  characters  are  subordinate,  and  the  relation  these  points 
have  to  the  life  or  history  of  the  species.  Dr.  Lea  defends  the 
establishment  of  the  genera  to  which  we  shall  presently  allude 
against  those  who  object  that  the  soft  parts  are  unknown  ,in  the 
following  Avords:— "But  there  is  no  vabdity  in  this  objection, 
from  the  fact  that,  in  the  present  condition  of  the  science  of 
malacology,  we  are  becoming  acquainted  with  a  vast  number  of 
new  and  interesting  forms,  without  the  hope  at  present  of  seeing 
the  organic  portion  of  the  animals.  These  may  at  some  future 
time,  and  no  doubt  will,  be  examined  and  carefully  described  by 
zoologists  who  may  dwell  near  the  waters  where  these  numerous 
and  highly  developed  species  reside.  Until  this  task  takes  place 
we  can  only  group  them  upon  the  characters  which  are  pre- 


sented by  their  outward  hard  portions  which  are  accessible  to  us 
now."  He  then  refers  to  the  genera  and  sub-genera  proposed  by 
European  zoologists  in  this  family,  and  shows  that  in  most 
instances  these  are  heterogeneous  in  composition,  or,  as  he 
phrases  it,  "  they  have  mixed  them  up  in  a  manner  so  as  to 
make  great  confusion."  lie  supports  his  statement  by  reference 
to  the  labours  of  Swainson,  Gray,  Adams,  Reeve,  and  Chenu. 
We  suspect  his  strictures  are  well  founded,  and  we  also  suspect 
that  they  will  apply  equally  to  his  own  groups ;  better  would  it 
be  to  let  confusion  alone,  than  to  make  confusion  worse  con- 
founded. In  making  these  remarks  we  do  not  wish  so  much 
to  reprobate  Dr.  Lea  as  to  convey  our  conviction  that  no 
amount  of  closet  work  or  museum  study  will  enable  one  to 
arrive  at  a  correct  classification,  and  that  our  knowledge  of  the 
great  family  of  MelarviacUe,  and,  indeed,  of  Mollusca  generally, 
would  be  far  more  advanced  if  there  was  less  describing,  but 
more  field-observing  and  anatomising.  Most  of  the  new  genera 
are  probably  only  temporary  makeshifts,  which  will  be  abolished 
as  soon  as  a  knowledge  of  functions  permit  of  their  being  dis- 
carded as  convenient  groups  into  which  to  sort  the  species. 
Even  when  the  animal  is  noticed  we  find  little  more  than  de- 
scription, and  a  heaping  together  of  characters,  but  little  attention 
being  given  as  to  what  the  characters  mean  or  indicate.  We  will 
illustrate  these  remarks  by  reference  to  Dr.  Stimpson's  researches 
on  two  North  American  Mclanians,  the  Melania  virginica,  Say., 
and  the  Mudalia  dissimilis  of  Haldeman,  both  of  which  are 
living  in  the  Potomac  river.  In  Tryon's  elaborate  synonymic 
lists,  the  former  has  more  than  a  dozen  synonyms,  the  priority 
being  given  to  Goniobasis  virginica  ;  while  the  latter  has  upwards 
of  30  synonyms  assigned  to  it,  of  which  the  priority  is  given  to 
Anculosa  carinata.  The  animals  ol  these  two  species  are  very 
similar,  and  Stimpson  states  they  must  be  placed  in  the  samegenus. 

The  snout  is  large  and  long,  slightly  tapers,  and  projects  much 
beyond  the  anterior  margin  of  the  foot.  It  can  be  retracted  or 
extended,  and  moved  about  in  all  directions ;  and  so  actively 
are  these  snouts  used  for  probing  the  mud,  that  a  group  of  these 
creatures  feeding  on  the  margin  of  the  river  remind  one  of  a 
herd  of  pigs  routing  about  for  food  in  muck.  When  contracted, 
the  snout  is  transversely  wrinkled,  but  smooth  when  stretched 
out.  Its  general  outline  is  oval,  and  it  terminates  in  a  disk  of 
the  same  shape,  in  which  the  mouth  is  indicated  by  a  longitudinal 
slit  extending  from  the  centre  to  the  posterior  margin.  The  teeth 
are  arranged  in  seven  rows  on  the  tsenio-glossate  plan,  or  3.  1.  3. 
The  central  or  rhachidian  plate  is  broader  than  long,  rotund 
behind,  but  sinuated  in  front  ;  the  next  plates  on  either  side  are 
rhomboidal  in  outline,  with  a  produced  angle  at  the  outer  edge 
of  the  posterior  margin ;  the  next  pair  are  like  the  outermost 
two,  but  with  fewer  denticles.  The  tentacles  are  of  moderate 
size,  and  taper  to  a  more  or  less  sharp  point ;  and  the  eyes, 
which  are  black  and  small,  are  situated  on  slight  protuberances 
at  their  outer  bases.  The  foot  is  short,  thick,  truncated  in  front, 
rounded  behind,  and  is  generally  much  shorter  than  the  shell. 
The  operculum  is  horny,  sub-spiral,  few  whorled,  and  is  borne 
on  a  conspicuous  operculigerous  lobe.  In  adult  specimens  the 
apex  is  frequently  broken  off,  which  usually  leads  to  an  elonga- 
tion of  the  operculum  beyond  the  foot,  somewhat  as  occurs  in 
Tusus.  On  the  right  side  an  impressed  line  runs  from  the 
pallial  cavity,  or  faces  the  right  tentacle,  whence  it  curves  down- 
ward to  near  the  margin  of  the  foot.  On  the  right  side  also 
there  is  a  slightly  sinuated  opening  in  the  pallial  cavity.  The 
branchiae  are  two  in  number,  situated  on  the  inner  surface  of  the 
mantle,  and  of  unequal  size,  the  longest  extending  to  the  bottom 
of  the  pallial  cavity.  The  principal  branchia  gradually  taper 
backwardly,  and  is  composed  of  about  fifty  triangular  plates,  the 
base  of  the  triangle  being  somewhat  less  than  the  height.  The 
other  branchia  lies  parallel  to  the  principal  one,  but  is  reduced 
to  a  simple  midrib  without  laminae.  The  sexes  are  distinct,  but 
the  fact  is  not  ascertainable  without  some  difficulty,  since  there 
are  no  external  generative  organs,  and  the  internal  organs  are  so 
similar  that  they  cannot  be  distinguished  even  when  dissection 
is  resorted  to.  By  employing  the  microscope,  however,  it  is 
observable  that  the  contents  of  the  organs  consist  of  ova  only  in 
some  individuals,  and  of  spermatozoa  only  in  others.  On  further 
examination  it  may  be  noticed  that  some  individuals  have  a 
deep  pit  on  the  impressed  line  above  mentioned,  at  a  point 
midway  between  the  tentacle  and  operculigerous  lobe,  while  in 
others  it  is  absent.  This  sinus  or  pit  occurs  in  the  females  only, 
and  is  probably  connected  either  with  fecundation  or  the  deposi- 
tion of  eggs  ;  at  any  rate,  it  is  a  sexual  character.  The  absence 
of  intromittent  organs  is  also  a  feature  found  in  the  sessile 
ctenobranchiate  Vermeti;  and  hence  Stimpson  proposes  to  place 
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tin;  American  Melanians,  and  possibly  Uie  Old  World  species 
also,  along  with  the  Vermetidce  in  a  distinct  tribe,  to  he  termed 
Anandria.  Tlio  observations  made  by  Dr.  Stimpson  are  very- 
important,  but  tliey  seem  to  bo  too  few  to  give  adequate  support 
to  bis  generalization.  He  reviews  the  general  conclusions  to 
which  former  authors  have  been  led  respecting  this  group,  that 
of  the  American  Melanians.  In  the '  Iconographic  Encyclopedia,' 
published  in  1851,  is  an  article  by  Professor  Haldeman,  in  which 
the  Mclaniadai  arc  characterised  by  having  a  simple  mantle 
without  fringe  or  siphon,  a  head  ending  in  a  short  snout,  and  by 
their  vegetable  diet.  It  is  considered  to  include  Mdania,  Lit- 
torina,  Planaxis,  EulLma,  Paludina,  Amnicola,  Valvata,  Ampul- 
laria,  Lcploxis,  Mclanopsis,  Io,  and  perhaps  Scalaria,  which  is  a 
very  good  mixture,  but  certainly  not  a  natural  family.  It  is 
based  upon  the  edge  of  the  mantle  being  plain,  while  those 
t<l><rics  which  have  that  edge  scolloped  arc  placed  in  the  next 
family,  the  Cerithiidtc.  The  character  is,  however,  one  of  slight 
importance,  since  in  the  same  species  every  gradation  may  be 
found  between  a  plain  mantle  edge  and  one  in  which  the 
branchial  siphon  is  margined  with  complicated  fringes.  One  of 
Deshayes'  characters  of  the  genus  Mdania  is  that  its  mantle  has 
festooned  edges,  so  that  Haldeman  ought  to  place  the  species  of 
Mdania  which  have  that  character  amongst  the  Cerithiidw. 

Dr.  Lea  rearranges  the  American  Melaniadce  into  the  following 
ten  genera,  which  he  shortly  distinguishes  in  the  way  indicated. 
In  Metawia  the  aperture  of  the  shell  is  regularly  loop-like.  In 
Amnicola  it  is  round,  without  part  of  the  edge  being  thickened  ; 
in  Anculosa  it  is  also  round,  but  the  columella  is  callous  ;  in 
Goniobasis  it  is  usually  sub-rhomboidal,  sub-angular  at  the  base, 
and  not  canaliculatcd  ;  in  Trypanosoma  it  is  auger-shaped,  and 
the  outer  lip  is  expanded;  in  Eurijca>lon  it  is  ear-shaped,  and 
there  is  a  callus  on  the  columella  above;  in  Stnphohasis  it  is 
squarish,  and  the  base  has  a  retrorsc  callus  ;  in  Lithasia  there  is 
a  callus  on  the  columella  above  and  below,  and  a  notch  at  the 
base ;  in  Schizostoma  there  is  a  cut  at  the  upper  part  of  the  outer 
lip  ;  in  Mcseschiza  there  is  a  cut  at  the  middle  part  of  the  outer 
lip  ;  and  in  Io  there  is  a  channel  or  spout  at  the  base.  The 
characters,  it  will  be  seen,  are  drawn  from  the  shell  only,  and  in 
the  diagnoses  of  the  species  it  is  very  rare  indeed  that  any 
allusion  is  made  to  the  animal.  In  almost  every  genus  we  find 
species,  as  denned  by  Dr.  Lea,  which  do  not  conform  to  the 
principal  character  assigned  to  it,  but  this  in  itself  is  no  valid 
objection  to  the  genera  themselves,  except  as  indicating  that 
there  is  a  difficulty  in  precisely  defining  them.  Tims  Amnicola 
Currieriana  has  a  constricted  half-moon  shaped  aperture,  and  a 
columella  which  is  so  expanded  and  thickened  as  to  cover  the 
umbilicus.  In  some  specimens  the  aperture  approaches  in  cha- 
racter to  that  of  Ncritina.  In  Anculosa  turbinata  the  aperture 
is  anything  but  round,  or  even  regular ;  Dr.  Lea  himself  de- 
scribes it  as  ovate,  but  it  comes  nearer  to  what  we  should  call 
auriculate.  So  again  in  Goniobasis  we  find  many  species  as 
described  and  figured  by  Dr.  Lea,  in  which  the  aperture  is  not 
rhomboidal,  but  elliptical.  Goniobasis  cahau-bensis  has  an  aper- 
ture which  we  cannot  distinguish  from  those  of  some  true 
Mdania?.  It  is  not  sub-rhomboidal,  and  it  is  not  sub-angular 
at  the  base,  so  that  the  want  of  a  channelled  lip  is  the  only 
feature  in  which  it  agrees  with  the  definition.  G.  lepida  is 
another  species  which  has  a  beautifully  regular  elliptical  aper- 
ture. G.  vin/ulata  has  a  canaliculate  margin.  The  shape  of  the 
aperture  in  Goniobasis  is  so  variable  that  no  suitable  term  can 
designate  it ;  but  the  differences  mainly  consist  in  the  degree  of 
curvature  of  the  outer  lip  and  the  flexuosity  of  the  inner  lip. 
We  might  give  instances  from  all  the  other  genera  ;  but  this 
course  is  unnecessary. 

In  1862  Dr.  Lewis  described  the  soft  parts  of  Mdania  sub- 
ularis  (Lea)  and  M.  exilis  (Haldeman).  He  distinguishes  the 
former  by  having  a  fold  or  sinus  on  the  side  of  the  foot  and 
neck,  while  in  the  latter  it  is  wanting.  In  Tryon's  lists  M. 
exilis  stands  as  Goniobasis  scmicarinata,  and  the  other  species  as 
Pleurocera  subulare.  One,  therefore,  belongs  to  the  Goniobasic 
section ;  the  other  to  the  Trypanostomoid  section.  Soon  after  Dr. 
Lewis  had  made  his  first  observations  he  arrived  at  a  higher 
generalization,  which  was  that  Dr.  Lea's  views  as  to  the  pro- 
priety of  dividing  the  American  Mdaniada;  was  correct ;  that 
Dr.  Lewis  had  found  that  the  soft  parts  confirmed  the  conclusion 
which  had  been  drawn  from  the  shell.  Dr.  Lewis  believes  that 
the  sinus  of  Mdania  subularis  will  be  found  in  all  the  species  of 
Trypanosoma  or  Pleurocera,  and  the  granular  sides  of  AT.  exilis 
in  all  species  of  Goniobasis.  Hence  the  character  has  acquired 
increased  importance  ;  at  first  it  is  regarded  as  of  specific  value 
next  of  generic  value,  and  from  the  way  in  which  the  facts  are 


put,  one  is  strongly  inclined  to  suspect  that  the  next  step  would 
be  to  make  it  of  sectional  value.  There  can,  however,  he  little 
doubt  that  the  sinus  is  simply  a  sexual  distinct  ion,  so  that  all 
this  elaborate  classification  tumbles  down  like  a  house  of  cards. 
What  better  illustration  could  we  give  of  the  importance  of 
thoroughly  mastering  the  plan  of  organization,  and  of  ascertain- 
ing what  relations  the  descriptive  characters  have  to  that  plan 
before  such  characters  are  employed  for  purposes  of  classification 
and  definition  ?  Perhaps  every  system  ought  to  be  considered 
as  provisional,  and  not  a  reliable  guide,  which  is  not  founded  on 
the  broad  basis  we  have  indicated. 

In  Mr.  (Jill's  arrangement  the  Melaniadat  forms  the  first 
family  of  Tmnioijlossa,  and  is  succeeded  by  Anuiicolid'e  and 
Viviparidai,  the  grouping  being  confined  to  American  species. 
Its  place  in  the  scheme  will  be  gathered  from  the  following 
table  of  the  American  families  of  Tcenioylosm : — 

1.  Rostrum  moderately  produced,  and  entire  or  simply 

notched. 

o.  Foot  not  produced  beyond  head  ;  brancbiaj  uniserial. 
*  Lateral  jaws  present ;  aperture  of  shell  acuminate  be- 
hind ;  generally  channelled  at  front ;  size  moderate. 

Melaniidas. 

**  Lateral  jaws  obsolete ;  aperture  of  shell  subcircular, 
broadly  rounded  at  front ;  size  very  small. 

Amnicolidm. 

/3.  Foot  produced  considerably  beyond  the  head  ;  branchi.'o 
triserial   Viviparida: 

2.  Rostrum  produced,  extending  into  two  much-elongated 

subulate  lobes        .....  Ampulkiriidcc. 
A.A.  Gills  pinnate,  plumose  and  exsertile  forwards 

Valvalidice. 

As  thus  defined,  the  family  does  not  include  Pirena,  Lam.; 
Mdanatria,  Bow.;  Mdatoma,  Sw. ;  Mclanopsis,  Lam.;  Vibcx, 
Oken  ;  and  Hemisinus,  Sw.  These  last  are  considered  to  form 
a  distinct  family,  characterised  by  the  foot  projecting  beyond  the 
head,  and  by  the  notch  in  the  aperture  of  the  shell,  which  Gill 
proposes  to  name  Mclanopidcc.  Mclanopsis  princcps,  Lea,  and  M. 
acicularis,  Ferussac,  are  marked  by  an  absence  of  a  posterior 
sinus  in  the  outer  lip,  and  are  raised  to  a  genus,  named 
Faunopsis.  The  same  author  considers  that  the  American 
Melaniidcc  have  no  fringed  mantle,  and  that  these  constitute  a 
distinct  sub-family,  Ceriphasiino?,  from  the  species  of  the  Old 
World. 

Mr.  Haldeman  also  recognises  that  the  American  MelaniadcB 
are  distinct  from  those  of  the  Old  World.  The  two  groups 
he  regards  as  two  families,  and  mentions  as  the  principal 
distinctive  point  that  in  the  American  group  the  mantle  i3 
simple,  while  in  the  Old  World  group  it  is  festooned.  The 
American  group  he  terms  Strepomatidce ;  while  the  Old  World 
group  he  considers  is  a  sub-family,  the  Melaniana,  in  the  family 
Ucrithiida;.  Dr.  P.  P.  Carpenter  places  the  Old  World  and  the 
American  groups  together,  and  remarks  that  both  have  a  fringed 
mantle.  Stimpson  thus  criticises  these  conclusions  : — "  I  trust 
that  it  is  unnecessary  to  reiterate  here  that  the  character  of  the 
margin  of  the  mantle,  whether  fimbriated  or  not  fimbriated, 
though  made  a  family  or  sub-family  character  by  Haldeman 
and  Gill  respectively,  is  of  the  slightest  possible  importance 
in  comparison  with  others  easily  discoverable  upon  patient  * 
observation.  That  the  Old  World  Melanians  are  distinct  as  a 
sub-family  from  the  American  forms  I  do  not  deny.  But  tli6 
truly  important  distinction  consists  in  this:  the  Old  World 
species  are  ovo-viviparous  like  Paludina  (Viviparu-s),  while  the 
American  species  are  oviparous.  Woodward,  H.  and  A.  Adams, 
and  Carpenter,  all  state  that  the  species  of  the  Mclaniadcc  are  some- 
times viviparous,  but  do  not  attempt  to  establish  a  distinction  on 
this  account  between  the  American  and  Old  World  species,  nor  do 
they  inform  us  in  what  geographical  area  the  viviparity  has  been 
observed.  I  am  inclined  to  consider  the  Old  World  group  as 
ovo-viviparous,  from  having  found  it  to  be  the  case  in  all  of  the 
species  of  that  group  accessible  to  me,  while  all  the  observations 
which  have  been  made  upon  the  American  species  lead  to  prove 
them  to  be  oviparous." 

In  Tryon's  synonymic  list  he  adopts  the  name  Strepomatidoz 
as  proposed  by  Haldeman.  His  synopsis  of  the  generic  groups 
runs  thus : — 

A.  Aperture  produced  into  a  more  or  less  obvious  canal  in 

front  Trypanostomoid  Section. 

Genus  1.  Shell  fusiform,  inflated,  spire  and  canal  produced. 
Columella  without  deposit  of  nacre      .       .    io.  Lea. 
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Sub-genus.  Shell  conical  or  oval,  canal  not  bo  much 

produced  Pleurocera,  Raf. 

Genus  2.  Shell  oval  or  turhiniform,  or  fusiform,  with  a 
revolving  row  of  nodules  on  the  periphery;  canal  short. 
Columella  callously  thickened  above  and  below. 

Angitrema,  Hald. 

Sub-genus.  Shell  oval  or  oblong,  smaller,  either  smooth  or 
adorned  with  nodules  around  the  upper  portion  of  the 
body.    Whorl.    Lithasia,  Hald.    Canal  retrorse. 

Strcphobasis,  Lea. 

B.  Aperture  nearly  angulated  in  front,  with  no  canal,  and  the 

columella  perfectly  plain,  not  twisted,  frequently  cal- 
lously thickened  above     .       .       .    Goniobasic  Section. 
Genus  3.  Shell  heavy,  oval,  oblong,  or  turreted. 

Goniobasis,  Lea. 
Genus  4.  Aperture  with  a  sutural  pleurotomose  slit  above. 

Schizostoma,  Lea. 

C.  Aperture  entire  and  rounded  in  front. 

Genus  5.  Shell  oval,  heavy,  columella  callously  thickened 
above.  Anculosa,  Say. 

In  this  arrangement  all  the  American  species  formerly  assigned 
to  Melania  are  sorted  under  headings,  so  that  this  genus  in  the 
restricted  sense  is  confined  to  the  Old  World.  Amnicola  also  is 
excluded,  in  which  respect  Tryon  agrees  with  most  malacologists, 
who  consider  that  this  genus  really  belongs  to  the  Jiissoidm.  The 
genera  Euryccclon  and  Mcscschiza,  which  have  been  formed  by 
Lea  since  the  above  synopsis  was  published,  are  subsequently 
placed  by  Tryon  in  the  Goniobasic  section.  He  also  gives  a 
synopsis  of  the  species,  which  we  subjoin,  with  full  lists  of 
synonyms  and  references,  for  which  Ave  refer  the  reader  to  the 
original  papers  and  volume  cited  at  the  end  of  this  article. 

Io,  Lea,  1831  (5  species). 

A.  Shell  smooth,  or  only  slightly  tuberculate.  I.  fluviatilis, 
Say  ;  I.  inermis,  Anthony. 

B.  Shell  spinosc.  I.  spinosa,  Lea ;  I.  brevis,  Anthony  ;  I. 
turrita,  Anthony. 

Pleurocera,  Rafmesque,  1819  (89  species). 

A.  Tuberculate.  P.  alveare,  Conrad  ;  P.  Foremani,  Lea  ;  P. 
undulatum,  Say;  P.  excuratum,  Conrad  ;  P.  moniliferum,  Lea  ; 
P.  nobile,  Lea  ;  P.  robustuni,  Lea. 

B.  Sulcate.  P.  canaliculatum,  Sayr ;  P.  filum,  Lea  ;  P.  pon- 
derosum,  Anthony;  P.  olivaceum,  Lea  ;  P.  Troostii,  Lea  ;  P. 
moriforme,  Lea  ;  P.  Pybasii,  Lea  ;  P.  Showalterii,  Lea. 

C.  Angulate,  striate  below  the  periphery'.  P.  Thorntonii,  Lea; 
P.  trivittatum,  Lea  ;  P.  infrafasciatum,  Anthony;  P.  fastigiatum, 
Anthony;  P.  Postellii,  Lea  ;  P.  incurvum,  Lea;  P.  alabamense, 
Lea  ;  P.  rlorencense,  Lea  ;  P.  canalitium,  Lea  ;  P.  Clarkii,  Lea  ; 
P.  Anthonyi,  Lea  ;  P.  prasinatum,  Conrad  ;  P.  tortum,  Lea  ;  P. 
dignum,  Lea. 

D.  Carinate  and  striate.  P.  unciale,  Haldeman  ;  P.  subulare, 
Lea  ;  P.  intensum,  Lea ;  P.  subulasforme,  Lea  ;  P.  Heniyanum, 
Lea ;  P.  Lewisii,  Lea  ;  P.  annuUferum,  Conrad  ;  P.  Brumbyi, 
Lea  ;  P.  Currierianum,  Lea. 

E.  Plicate.    P.  sycamorense,  Lea ;  P.  plicatum,  Tryon. 

F.  Smooth  and  angulate.  P.  elevatum,  Say;  P.  gradatum, 
Anthony;  P.  aratum,  Lea ;  P.  lativittatuni,  Lea  ;  P.  strictum, 
Lea ;  P.  modestum,  Lea ;  P.  Leaii,  Tryon  ;  P.  Tuomeyi,  Lea ; 
P.  gracile,  Lea  ;  P.  Spillmanii,  Lea  ;  P.  planogyrum,  Lea  ;  P. 
pyrenellum,  Conrad  ;  P.  regulare,  Lea ;  P.  validum,  Anthony. 

G.  Smooth  species  ;  not  angulated.  P.  glandulum,  Anthony; 
P.  Christyi,  Lea ;  P.  labiatum,  Lea ;  P.  pallidum,  Lea ;  P. 
neglectum,  Anthony;  P.  vestitum,  Conrad;  P.  strigosum,  Lea ; 
P.  lugubre,  Lea  ;  P.  pi  eta,  Lea  ;  P.  tenebrocinctum,  Anthony; 
P.  Vanuxemii,  Lea;  P.  chakasahaense,  Lea  ;  P.  Knoxense,  Lea  ; 
P. altipetum,  Lea;  ocoeense,  Lea;  P.  hastatum,  Anthony;  P. 
Lyonii,  Lea  ;  P.  viridulum,  Anthony;  P.  sugillatum,  Reeve  ; 
P.  striatum,  Lea ;  P.  Knoxvillense,  Lea  ;  P.  Whitei,  Lea ;  P. 
attenuatum,  Lea ;  P.  Estabrookii,  Lea ;  P.  modestum,  Lea ; 
P.  luteum,  Lea  ;  P.  curvatum,  Lea  ;  P.  simplex,  Lea ;  P.  bivit- 
tatum,  Lea  ;  P.  turgidum,  Lea ;  P.  minor,  Lea  ;  P.  pumilum, 
Lea  ;  P.  opaca,  Lea  ;  P.  trochulus,  Lea. 

Angitrema,  Haldeman,  1841  (12  species). 

A.  Body  whorl,  with  a  coronal  of  tubercles.  A.  geniculata, 
Haldeman  ;  A.  salebrosa,  Conrad  ;  A.  subglobosa,  Lea ;  A. 
Tuomeyi,  Lea. 

B.  Body  whorl,  encircled  above  the  aperture  by  two  rows  of 
tubercles,  of  which  the  inferior  one  is  most  prominent.  A. 
Jayana,  Lea. 


C.  Body  whorl,  with  a  central  row  of  tubercles.  A  rota, 
Reeve  ;  A.  armigera,  Say;  A.  Duttoniana,  Lea  ;  A.  stygia,  Say; 
A.  funiculata,  Reeve  ;  A.  luna,  Conrad  ;    A.  verrucosa,  Ra- 

fmesque. 

Lithasia,  Haldeman,  1840  (15  species). 

A.  Shell  large,  oval,  inflated.  L.  fuliginosa,  Lea  ;  L.  floren- 
tiana,  Lea  ;  L.  venusta,  Lea  ;  L.  dilatata,  Lea  ;  L.  imperial  is, 
Lea. 

B.  Shell  small,  compact,  oval,  elliptical.  L.  vittata,  Lea  ; 
Showalterii,  Lea ;  L.  nuclea,  Lea  ;  L.  nucleola,  Anthony;  L. 
undosa,  Anthony;  L.  obovata,  Say;  L.  consanguinea,  Anthony. 

C.  Shell  subcylindrical.  L.  brevis,  Lea  ;  L.  fusiforniis,  Lea  ; 
L.  Uowniei,  Lea. 

Strephobasis,  Lea,  1861  (8  species). 

A.  Shell  ovate,  conical.  S.  curta,  Haldeman ;  S.  pumila, 
Lea  ;  S.  carinata,  Lea. 

B.  Shell  cylindrical.  S.  olivaria,  Lea ;  S.  plena,  Lea  ;  S. 
cornea,  Lea  ;  S.  corpulcnta,  Anthony;  S.  bitamiata,  Conrad. 

Goniobasis,  Lea,  1862  (263  species). 

A.  Shell  spirally  ridged.    G.  proscissa,  Anthony. 

B.  Shell  tuberculate  or  nodulous.  G.  varians,  Lea ;  G. 
Hydeii,  Conrad  ;  G.  decorata,  Anthony  ;  G.  cajlatura,  Conrad  ; 
G.  Stewardsoniana,  Lea  ;  G.  llavescens,  Lea  ;  G.  occata,  Hinds  ; 
G.  catenaria,  Say;  G.  catenoides,  Lea;  G.  etowahensis,  Lea; 
G.  Hallenbeckii,  Lea  ;  G.  Boykiniana,  Lea  ;  G.  Bentoniensis, 
Lea  ;  G.  papillosa,  Lea  ;  G.  Couperii,  Lea ;  G.  inclinans,  Lea  ; 
G.  Postellii,  Lea  ;  G.  arachnoidca,  Anthony;  G.  Conradi,  Brot ; 
G.  carinif'era,  Lamarck ;  G.  abbreviata,  Anthony ;  G.  vesicula, 
Lea. 

C.  Shell  plicate.  G.  obesa,  Anthony;  G.  blanda,  Lea;  G. 
aequalis,  Haldeman  ;  G.  semigradata,  Reeve ;  G.  carinocostata, 
Lea;  G.  Lecontiana,  Lea;  G.  cadus,  Lea;  G.  obtusa,  Lea; 
G.  amocna,  Lea  ;  G.  Tuomeyi,  Lea ;  G.  interveniens,  Lea ;  G. 
olivella,  Lea ;  G.  interrupta,  Haldeman ;  G.  crispa,  Lea ;  G. 
formosa,  Conrad  ;  G.  mediocris,  Lea  ;  G.  Duttonii,  Lea ;  G. 
laqueata,  Say;  G.  Pybasii,  Lea;  G.  induta,  Lea ;  G.  versipellis, 
Anthony;  G.  gracilis,  Lea ;  G.  paucicosta,  Anthony;  G.  tene- 
brosa,  Lea  ;  G.  coracina,  Anthony;  G.  intersita,  Haldeman  ;  G. 
columella,  Lea  ;  G.  blanda,  Lea  (a  different  species  from  the  one 
so  named  higher  up  ;  this  is  the  oldest) ;  G.  nitens,  Lea ;  G. 
mutata,  Brot ;  G.  suturalis,  Haldeman  ;  G.  mutabilis,  Lea ;  G. 
viennaensis,  Lea  ;  G.  Curreyana,  Lea  ;  G.  costifera,  Haldeman  ; 
G.  Deshayesiana,  Lea ;  G.  abbevillensis,  Lea ;  G.  Doolyensis, 
Lea  ;  G.  inconstans,  Lea  ;  G.  continens,  Lea ;  G.  viridecata, 
Lea  ;  G.  purpurella,  Lea ;  G.  semicostata,  Conrad ;  G.  dislo- 
cata,  Ravenel ;  G.  Lindsleyi,  Lea ;  G.  paupercula,  Lea  ;  G. 
corneola,  Anthony;  G.  nassula,  Conrad ;  G.  perstriata,  Lea ; 
G.  rugosa,  Lea ;  G.  costulata,  Lea ;  G.  cinerella,  Lea ;  G. 
caliginosa,  Lea ;  G.  nodulosa,  Lea  ;  G.  difficilis,  Lea ;  G.  sparus, 
Lea ;  G.  Thorntonii,  Lea ;  G.  cancellata,  Say;  G.  circinata, 
Lea;  G.  athleta,  Anthony;  G.  curvicostata,  Anthony;  G.  stria- 
tula,  Lea  ;  G.  tripartita,  Reeve  ;  G.  decora,  Lea ;  G.  crebri- 
costata,  Lea  ;  G.  comma,  Conrad  ;  G.  acuta,  Lea  ;  G.  subcylin- 
dracea,  Lea ;  G.  baculum,  Anthony;  G.  concinna,  Lea ;  G. 
eliminatum,  Anthony;  G.  teres,  Lea  ;  G.  gracillima,  Anthony; 
G.  Clarkii,  Lea  ;  G.  De  Campii,  Lea ;  G.  abbreviata,  Anthony; 
G.  plicifera.  Lea  ;  G.  silicula,  Gould  ;  G.  nigrina,  Lea  ;  G.  rubi- 
ginosa,  Lea  ;  G.  Bairdiana,  Lea. 

D.  Shell  angulate.  G.  trochiformis,  Conrad ;  G.  cristata, 
Anthony;  G.  cruda,  Lea ;  G.  Whitei,  Lea;  G.  expansa,  Lea; 
G.  casta,  Anthony;  G.  rhombica,  Anthony;  G.  angulata, 
Anthony;  G.  Bridgesiana,  Lea ;  G.  cubicoides,  Anthony;  G. 
Spillmanii,  Lea ;  G.  pallidula,  Anthony;  G.  vicina,  Anthony; 
G.  Spartenburgensis,  Lea  ;  G.  modesta,  Lea. 

E.  Whorls  very  strongly  carinated.  G.  pagodiformi.s, 
Anthony;  G.  Gerhardtii,  Lea ;  G.  acutocarinata,  Lea. 

F.  Body  whorl,  bi-multi-angulated.  G.  tabulata,  Anthony ; 
G.  Catawbaea,  Haldeman  ;  G.  vittata,  Anthony;  G.  subangulata. 
Anthony;  G.  symmetrica,  Haldeman ;  G.  iota,  Anthony;  G. 
nigrocincta,  Anthony;  G.  tecta,  Anthony;  G.  hybrida,  Anthony; 
G.  fuscocincta,  Anthony;  G.  congesta,  Conrad. 

G.  Short,  clavate,  smooth,  species.  G.  auriculaeformis,  Lea  ; 
G.  Nickliniana,  Lea;  G.  aterina,  Lea ;  G.  Binneyana,  Lea ;  G. 
ebenum,  Lea  ;  G.  Vauxiana,  Lea ;  G.  larvaeformis,  Lea ;  G. 
auricoma,  Lea ;  G.  glabra,  Lea ;  G.  graminea,  Haldeman ;  G. 
gibbosa,  Lea  ;  G.  cognata,  Anthony;  G.  Georgiana,  Lea ;  G. 
abrupta,  Lea ;  G.  depygis,  Say;  G.  livescens,  Menke ;  G.  simplex, 
Say;  G.  potosiensis,  Lea  ;  G.  torta,  Lea ;  G.  Saffordi,  Lea  ;  G. 
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virens,  Anthony;  (!.  Newberryi,  Lea  ;  G.  bulbosa,  Gould;  0. 
]il  liasioides,  Lea;  O.  infantula,  Lea;  G.  louisvillensis,  Lea. 

H.  Smooth,  elevated  species.  G.  pulchella,  Anthony  ;  G. 
cinerea,  Lea  ;  G.  gracilior,  Anthony  ;  0.  ctowahensis,  Lea  (this 
mune  has  also  been  given  to  a  species  in  group  B.,  which  is  Ilia 
oldest)  ;  G.  translucens,  Anthony  ;  G.  ovoidea,  Lea  ;  G.  grata, 
Anthony;  (!.  quadricincta,  Lea;  G.  flava,  Lea;  G.  tenebrovit- 
tata,  Lea  ;  G.  tenera,  Anthony  ;  G.  Elliottii,  Lea  ;  G.  palleseens, 
Lea;  (!.  parva,  Lea;  G.  Anthonyi,  Lea;  G.  cahawbensis,  Lea; 
(i.  Gabbiana,  Lea;  G.  sordida,  Lea;  G.  elava'I'onnis,  Lea;  G. 
cutanea,  Lea  ;  G.  adusta,  Anthony  ;  G.  furva,  Lea  ;  G.  dubiosa, 
Lea  ;  (1.  Laevigata,  Lea  ;  G.  interlineata,  Anthony;  G.  ohioensis, 
Lea;  G.  brevispira,  Anthony;  G.  semicarinata,  Say;  G.  Halde- 
niani,  Tryon;  G.  curvilabris,  Anthony;  G.  informis,  Lea;  G. 
viltatolla,  Lea;  G.  Alexandrensis,  Lea;  G.  Haleiana,  Lea;  G. 
rubella,  Lea;  G.  spinella,  Lea;  G.  Draytonii,  Lea;  G.  proxima, 
Say. 

I.  Striate!  species,  spire  elevated.  G.  virginica,  Gmelin  ;  G. 
sulcosa,  Lea  ;  G.  Budcui,  Leaj  G.  Troostiana,  Lea;  G.  latitans, 
Anthony;  G.  porrccla,  Lea;  G.  sculptilis,  Lea;  G.  crenatclla, 
Lea. 

J.  Heavy,  pupseform,  or  cylindrical  species.  G.  cylindracea, 
Conrad  ;  G.  pupoidea,  Anthony  ;  G.  litta,  Lea  ;  G.  fallax,  Lea  ; 
G.  inoBculata,  Lea;  G.  alabamensis,  Lea;  G.  rata,  Lea;  G. 
punicea,  Lea  ;  G.  pudica,  Lea  ;  G.  fabalis,  Lea  ;  G.  shelbyensis, 
Lea;  G.  fumea,  Lea;  G.  aequa,  Lea;  G.  solidula,  Lea;  G. 
olivula,  Lea  ;  G.  faseinans,  Lea;  G.  Showalterii,  Lea  ;  G.  clausa, 
Lea  ;  G.  crepera,  Lea  ;  G.  abscida,  Anthony  ;  G.  Vanuxemiana, 
Lea;  G.  coosasensis,  Lea;  G.  rubicunda,  Lea;  G.  Haysiana, 
Lea  ;  G.  arctata,  Lea  ;  G.  ampla,  Lea ;  G.  mellea,  Lea  ;  G. 
ambusta,  Lea  ;  G.  beta,  Jay  ;  G.  harpa,  Lea  ;  G.  oliva,  Lea  ;  G. 
proteus,  Lea;  G.  grisea,  Anthony;  G.  culta,  Lea;  G.  luteola, 
Lea  ;  G.  gravida,  Anthony ;  G.  germana,  Anthony  ;  G.  variata, 
Lea  ;  G.  ovalis,  Lea  ;  G.  virgulata,  Lea  ;  G.  clara,  Anthony  ;  G. 
infiata,  Haldeman;  G.  fusilbrmis,  Lea;  G.  bellula,  Lea;  G. 
calculoides,  Lea ;  G.  basalis,  Lea  ;  G.  Lewisii,  Lea  ;  G.  ellip- 
soides,  Lea;  G.  elliptica,  Lea;  G.  bullula,  Lea;  G.  excavata, 
Anthony;  G.  purpurea,  Lea  ;  G.  quadrivittata,  Lea;  G.  propria, 
Lea ;  G.  negata,  Lea ;  G.  impressa,  Lea ;  G.  pergrata,  Lea ;  G. 
capillaris,  Lea. 

Euryccelon,  Lea,  18G4  (8  species). 

E.  umbonata,  Lea  ;  E.  Midas,  Lea  ;  E.  gratiosa,  Lea  ;  E.  la- 
chryma,  Anthony  ;  E.  gibberosa,  Lea  ;  E.  nubila,  Lea ;  E.  An- 
thonyi, Budd  ;  E.  crassa,  Haldeman  ;  E.  turbinata,  Lea. 

Mescschiza,  Lea,  1864  (1  species). 

M.  Grosvenori,  Lea. 

Schizostoma,  Lea,  1842  (2G  species). 

The  species  are  thus  arranged  by  Tryon,  who  points  out  that 
the  genus  is  divisible  into  two  groups  ;  the  opposite  species  in 
the  table  are  very  nearly  similar,  if  the  nature  of  the  fissure  be 
not  taken  into  account. 

Fissure  direct,  narrow,  and        Fissure  oblique,  short,  and 
deep.  wide. 

1.  Shell  striate  or  ridged. 

a.  Shell  conical,  spire  lengthened,  sharply  carinate. 

1.  S.  cariniferum,  Anthony.     15.  S.  pagodum,  Lea. 

2.  S.  eastaneum,  Lea.  10.  S.  pyramidatum,  Shutt. 

17.  S.  Wetumpkaense,  Lea. 

6.  Shell  conic-cylindrical,  spire  obtuse,  not  carinate. 

3.  S.  ovoideum,  Shutt.  18.  S.  alabamense,  Lea. 

19.  S.  Anthonyi,  Lea. 

4.  S.  excisum.  20.  S.  babylonicum,  Lea. 

c.  Shell  globosely-ovate,  spire  moderate. 

5.  S.  pumilum,  Lea.  21.  S.  Buddii,  Lea. 

2.  Shell  smooth. 
d.  Shell  elliptic. 

G.  S.  ellipticum,  Anthony. 

7.  S.  laciniatum,  Lea. 

e.  Shell  epiadrately  cyUndrical. 

8.  S.  amplum,  Anthony.         22.  S.  denissum,  Anthony. 

9.  S.  nuculuin,  Anthony. 

23.  S.  constrictum,  Lea. 

10.  S.  cylindraceum,  Mighels.    24.  S.  salebrosuni,  Anthony. 

NAT.  HIST.  DIV.— SUP. 


FiBsure  direct,  narrow,  and        Fissure  oblique,  short,  and 
deep.  wide. 

/.  Shell  ovate,  whorls  obliquely  flattened,  spire  obtuse. 

11.  S.  bulbosum,  Anthony.       25.  S.  glaniluluui,  Lea. 

2G.  S.  incisum,  Lea. 

12.  S.  curtuin,  Mighels. 

13.  S.  glans,  Lea. 

(j.  Shell  globose. 

14.  S.  sphan-icum,  Anthony. 

Anculosa,  Say,  1821  (28  species). 

A.  Nodulous  species.    A.  plicata,  Conrad. 

B.  Silicate.    A.  Showalterii,  Lea;  A.  canalifera,  Lea. 

C.  Striate.  A.  littorina,  Haldeman;  A.  costata,  Anthony ; 
A.  rubiginosa,  Lea. 

U.  Angulated.  A.  carinata,  Bruguidrc  ;  A.  dilatata,  Conrad  ; 
A.  corpulenta,  Anthony  ;  A.  melanoidcs,  Conrad. 

E.  Shell  smooth,  globose  or  flattened  above.  A.  trilineata, 
Say  ;  A.  subglobosa,  Say  ;  A.  prserosa,  Say  ;  A.  tamiata,  Gould  ; 
A.  Troostiana,  Lea;  A.  pinguis,  Lea;  A.  pi  sum,  Haldeman  ;  A. 
contorta,  Lea  ;  A.  vittata,  Lea ;  A.  planospira,  Anthony ;  A. 
ampla,  Anthony;  A.  zebra,  Anthony;  A.  picta,  Conrad;  A. 
ornata,  Anthony  ;  A.  Lewisii,  Lea  ;  A.  squalida,  Lea  ;  A.  hume- 
rosa,  Anthony  ;  A.  ligata,  Anthony. 

If  fully  worked  out,  the  geographical  distribution  of  the 
Mclaniadce  would  present  many  interesting  points.  As  regards 
North  America,  it  would  seem  that  the  species  there  form  a 
group  distinct  from  the  rest  of  the  family  as  developed  in  other 
parts  of  the  world,  but  sufficient  investigation  has  not  been 
made  to  permit  of  this  conclusion  being  accepted  as  established. 
Supposing  it  to  be  a  true  one,  the  enormous  profusion  of  species, 
the  restriction  of  the  group  almost  entirely  to  the  eastern  side  of 
the  Rocky  Mountains,  the  limitation  of  some  of  the  minor 
groups  to  certain  rivers,  and  the  close  interlinking  or  gradation 
of  the  species  into  one  another  where  most  abundant  as  species, 
are  facts  which  stand  out  most  conspicuously.  This  collocation 
of  phenomena  points  to  the  hypothesis  that  the  American 
species,  and  possibly  sections  of  the  family,  have  been  developed 
but  recently  in  that  country  ;  but  we  require  to  know  more 
about  the  extinct  forms  of  the  United  States,  as  also  about  the 
species  which  are  entombed  in  the  delta  formations  of  the  Coosa, 
Mississippi,  and  other  rivers.  Meek  mentions  a  few  species  of 
Goniobasis  and  Mclania  from  the  middle  eocene  strata  of  Utah, 
Dakotah,  and  the  neighbouring  states  ;  but  it  is  doubtful  if  they 
belong  to  these  genera  ;  at  any  rate,  none  are  identified  with 
living  forms.  The  isolation  of  the  American  species  is  in 
marked  contrast  to  the  wide  dispersal  of  the  species  and  genera 
of  the  old  world.  For  instance,  Mclania  amarula  is  said  to 
occur  in  the  fresh  waters  of  Madagascar,  Mauritius,  and  East 
Indies.  M.  tuberculata  occurs  in  Lake  Nyassa,  in  the  Lake  of 
Tiberias,  abundantly  in  a  semifossil  condition  in  the  marl 
deposits  on  the  shores  of  the  Dead  Sea,  in  India,  in  Ceylon,  and, 
as  a  variety,  in  the  Fiji  Islands.  At  least  nine  species  of  the 
genus  occur  abundantly  in  New  Caledonia,  although  in  the 
other  Pacific  Islands  it  is  to  all  appearance  comparatively  rare. 
In  Palestine  there  is  a  slight  approach  to  what  occurs  in  the 
United  States,  in  the  case  of  the  genus  Mckinopsis.  One  species, 
M.  jirwrosa,  occurs  in  the  fossil  condition,  and  is  evidently  a 
species  of  long  standing.  It  is  abundant  in  the  living  state  in 
all  the  streams  of  Palestine,  but  each  district  has  a  distinct  and 
peculiar  variety.  One  variety,  for  instance,  exists  in  the  streams 
near  Engedi  and  the  other  small  watercourses  which  lead  into 
the  Dead  Sea  ;  another  occurs  in  the  waters  of  Merom  and  in 
the  Lake  of  Galilee.  Some  species  are  also  limited  to  very 
small  areas  ;  thus,  M.  ammonis  is  only  known  in  the  stream  at 
Heshbon  and  east  of  Amnion  ;  M.  costata  is  very  abundant  in 
the  waters  of  Merom,  the  Lake  of  Galilee,  and  in  the  Upper 
Jordan,  but  has  never  been  recorded  from  any  locality  south  of 
the  entrance  to  the  Sea  of  Galilee  ;  M.  jordanica  occurs  in  the 
Lake  of  Galilee  and  in  the  Lower  Jordan,  but  nowhere  north  of 
the  entrance  to  the  lake.  These  facts  are  very  remarkable.  He 
who  can  explain  them  will  be  able  to  narrate  an  interesting 
chapter  in  the  history  of  molluscan  life,  and  would  render  the 
dry  descriptive  lists  pregnant  with  interest  and  meaning.  Such 
a  work  is,  however,  too  high  for  us  ;  we  cannot  attain  unto  it. 

(Tryon,  Proc.  Acad.  Nat.  Sci.  Philad.,  vol.  for  1863,  pp. 
306—321  ;  vol.  for  1S64,  pp.  24 — 48  ;  92—104  ;  vol.  for  1S65, 
pp.  19 — 36  ;  Lea,  Observations  on  the  Genus  Unio,  <£r.,  vols,  ix., 
x.,  and  xi. ;  Stiinpson,  Am.  Journ.  of  Sci.,  2nd  series,  xxxviii., 
pp.  41 — 53 ;  Gill,  Proc.  Acad.  Nat.  Sci.  Phihu!.,  vol.  for  1863,  p. 
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33,  et  seq. ;  Haldeman,  in  same  volume,  pp.  273,  274  ;  Tristram, 
Proc.  Zool.  Soc.  for  18(55,  p.  541  ;  &c.) 

MELOE  [E.  G.  vol.  iii.  cols.  7G5— 766].  In  the  E.  C.  article 
a  brief  allusion  is  made  to  the  discussion  amongst  entomologists 
as  to  the  mode  of  development  of  the  larva  of  Mdoe,  and  the 
view  is  there  taken  that  the  larva  is  not  parasitic  upon  bees. 
This  subject  has  been  investigated  by  M.  Eabre  in  his  pecu- 
liarly happy  style,  and  as  his  researches  present  a  clear  outline 
of  a  very  remarkable  episode  in  the  life  of  insects,  a  life  which 
abounds  in  so  many  striking  facts,  we  will  follow  him  in  his 
revelations  as  to  the  development  and  manners  of  two  of  the 
genera  of  this  family,  viz.,  Sitaris  and  Melon.  In  many  of  his 
observations,  however,  he  had  already  been  forestalled  by 
Newport. 

The  favourite  dwelling-place  of  Sitaris  humeralis  is  in  the 
galleries  frequented  by  the  honey-collecting  bees  of  the  genera 
Osmia  and  Anthophora.  These  habitations  are  usually  in  some 
slope  which  is  frequently  exposed  to  the  sunshine,  such  as  the 
sides  of  a  railway  cutting,  or  amidst  the  crevices  of  a  rocky 
quarry.  Their  contents  are  to  all  appearance  remarkably  hete- 
rogeneous, but,  as  will  be  seen,  there  is  reason  in  it  all.  When 
one  of  these  haunts  is  visited  in  August  all  seems  quiet  and 
deserted  ;  the  angles  are  tilled  with  Binders'  webs,  in  which  tire 
entangled  the  desiccated  mummies  of  male  individuals  of 
Sitaris.  If  we  were,  however,  to  dig  a  few  inches  into  the 
bank,  we  should  find  thousands  of  larva;  awaiting  in  a  torpified 
condition,  and  enclosed  in  little  cells  formed  of  clay,  their 
revivification  in  the  coming  spring.  On  continuing  to  give  our 
attention  to  the  place,  we  should  ever  and  anon  observe  some 
living  male  of  Sitaris  creeping  amongst  its  dead  mates,  ready 
to  pounce  upon  the  first  individual  of  the  opposite  sex  he  can 
see  leaving  the  galleries,  with  whom  lie  eilects  a  union,  and 
almost  immediately  after  dies.  The  female  disappears,  and 
subsequently  lays  her  eggs  in  the  galleries  formed  and  fre- 
quented by  the  bees,  which  task  done,  she  also  expires.  Occa- 
sionally, also,  a  little  black  and  white  dipterous  insect  (Anthrax 
sinuata)  glides  into  the  galleries,  lays  its  eggs,  and  dies  in  the 
spider's  meshes.  But  why  should  these  things  always  happen 
in  the  vicinity  of  the  haunt  of  a  particular  species  of  bee, 
Anthophora  pilipes?  An  answer  to  this  and  many  other  ques- 
tions which  we  shall  have  occasion  to  put,  will  be  given  in  the 
sequel.  Let  us  examine  more  minutely  the  state  of  the  galleries 
in  August.  The  bank  is  riddled  with  a  multitude  of  cir- 
cular perforations,  which  lead  into  sinuous  passages  connected 
with  a  series  of  chambers  and  cells.  The  first,  or  outermost 
set  of  cells,  have  a  different  appearance  from  those  situated  at  a 
lower  level.  This  arises  from  the  circumstance  that  two  kinds 
of  bees  inhabit  the  same  spot,  viz.,  the  Anthophora,  already 
mentioned,  and  Osmia  tricoruis.  The  Anthophora  appears  first 
on  the  scene,  and  executes  all  the  digging  and  the  formation 
of  galleries.  When  its  busy  time  is  over,  and  the  haunt  is 
quiet,  the  Osmia,  selecting  abandoned  crevices  and  holes,  gladly 
occupies  the  apparently  vacated  passages,  and  converts  them 
into  a  system  of  cells  by  means  of  partitions  of  earth.  These 
cells  are  grouped  without  any  regard  to  regularity,  in  which 
respect  they  present  a  marked  contrast  to  the  well  executed  and 
geometrically  arranged  cells  of  Anthophora.  These  last  are  formed 
in  the  substance  of  the  bank  itself,  and  the  narrow  aperture 
of  each  is  closed  by  a  thick  cover  which  is  placed  over  it  after 
the  egg  and  honey  have  been  deposited  within.  These  cells  are 
carefully  smoothed  and  polished  within,  and  the  whole  arrange- 
ment affords  a  sufficient  protection  against  the  numerous 
prowling  insects  which  enter  the  galleries  in  order  to  eat 
all  the  larva;  they  can  find.  The  cells  of  Osmia,  which  are 
protected  by  thin  partitions,  are  easily  entered  by  such  pre- 
datory enemies ;  but  in  this  genus  the  larva;  are  able  to  enve- 
lope themselves  in  brownish  and  thick-walled  ovoidal  cocoons. 
If  a  few  of  these  cocoons  be  opened  some  will  be  found  to 
contain  the  larva,  not  of  Osmia,  but  of  Anthrax.  This  larva 
begins  to  twist  and  roll  itself  about  at  the  slightest  touch  ;  so 
that  its  presence  may  be  detected  before  opening  the  cocoon  by 
the  noise  of  its  body  rolling  and  striking  against  the  inside  of 
the  cocoon.  Its  cephalic  extremity  is  armed  with  a  six-spiked 
battering-ram  apparatus,  and  the  dorsal  aspects  of  the  four 
anterior  abdominal  segments  are  armed  with  double  rows  of 
hooks.  A  further  search  tells  us  that  some  of  the  larva;  are 
on  the  point  of  escaping  from  the  galleries,  but  in  these 
individuals  the  cephalic  portion  is  split,  and  from  the  fissure 
there  protrudes  the  perfect  Anthrax  sinuata,  which  is  quite 
unable  of  itself  to  cut  its  way  through  the  cocoon,  and  to  pierce 
through  the  tough  clay,  which  can  be  penetrated  with  difficulty 
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only,  even  by  means  of  a  pick-axe.  This  labour  must  be 
performed  by  the  larva,  which  is  well-organised  for  its  task, 
and  immediately  the  work  is  over  the  tools  are  discarded.  By 
digging  farther  into  the  bank  the  cells  of  Anthophora  are 
reached.  These  present  various  aspects.  Some  probably  were 
formed  in  the  preceding  May,  and  contain  larva; ;  others,  of 
greater  age,  are  occupied  by  the  perfect  insect,  which  will  pass 
the  whiter  in  this  prison  ;  yet  others,  as  numerous  as  the  fore- 
going, contain  a  parasitical  hymenopterous  insect,  Melecta  at- 
mata,  also  in  the  perfect  state  ;  and  yet  a  fourth  set  contain  a 
remarkable  ovoid  cocoon,  divided  into  segments,  provided  with 
stigmatic  protuberances,  exceedingly  fragile,  and  of  such  a 
translucent  amber  colour  that  there  can  be  distinctly  seen 
within  it  a  fully  developed  Sitaris  humeralis.  The  union  of  the 
sexes  at  the  entrance  of  the  galleries,  and  the  deposition  of  the 
eggs  at  the  entrance  of  the  same  by  the  females,  undoubtedly  has 
a  direct  relation  to  the  occurrence  of  these  larvae ;  but  how  could 
these  latter  attain  the  position  in  which  they  are  found  1  and 
how  is  it  that  the  Sitaris  is  enveloped  in  a  cocoon,  seeing  that 
cocoons  are  not  known  to  be  formed  by  any  of  the  Coleoptera  ? 
Can  it  be  that  the  Sitaris  is  parasitic  within  a  chrysalis,  which 
is  itself  parasitic  on  the  larva  of  Anthophora  ?  In  such  case, 
then,  how  could  the  Sitarii  get  inside  the  cell  of  Anthophora, 
which  shows  no  trace  whatever  of  having  been  injured  or 
penetrated  ? — not  a  cranny  nor  hole  can  be  seen  in  it  even  by 
the  assistance  of  a  lens.  These  are  questions  which  Fabre  put 
to  himself,  and,  as  he  tells  us,  their  solution  consumed  three  years. 

In  the  first  year  he  collected  a  multitude  of  the  enigmatical 
cocoons  of  the  adult  Sitaris,  and  observed,  at  his  leisure,  the 
escape  of  the  insects  therefrom,  as  also  the  subsequent  union  of 
the  sexes,  and  deposition  of  eggs.  The  rupture  of  the  cocoon  is 
easily  effected  by  a  few  blows  with  the  mandibles  and  a  few 
kicks  with  the  legs.  Copulation  occurs  immediately  after  the 
escape  of  the  female.  The  early  carrying  out  of  this  function 
is  essentially  necessary  to  the  preservation  of  the  species.  Alter 
it  has  been  effected  both  individuals  smooth  their  feet  and 
antenna;  by  drawing  them  through  their  mandibles,  and  then 
each  goes  its  way.  The  male  retires  to  a  dark  comer,  languishes 
for  two  or  three  days,  and  dies.  The  female  lays  her  eggs  within 
the  galleries,  and  dies  on  the  spot.  Hence  we  have  an  ex- 
planation of  the  crowds  of  dead  males  in  the  spiders'  webs 
near  the  haunts  of  Anthophora.  The  adults  never  wander  from 
these  localities  ;  they  are  never  met  with  creeping  about  flowers 
or  grasses  ;  but  all  their  duties  are  performed  in  the  spots  just 
noticed,  and  apparently  nowhere  else.  They  possess  a  digestive 
apparatus  in  a  normal  state  of  development,  but  according  to 
Fabre  not  a  particle  of  food  is  eaten  by  them  as  adults.  The 
fecundated  females  are  very  particular  where  they  lay  their 
eggs,  running  about  in  great  anxiety  until  they  find  a  suitable 
spot.  The  eggs  are  not,  as  might  be  supposed,  placed  within 
the  larva  of  Anthophora,  one  in  each  cell.  In  order  to  satisfy 
himself  on  this  point,  Fabre  introduced  a  fecundated  female  into  a 
large  flask  containing  a  clod  of  earth  in  which  were  numerous 
cells  of  Anthophora.  On  the  under  side  of  the  cork  was  scooped 
a  cylindrical  canal,  open  at  one  end,  but  closed  at  the  other,  the 
bore  of  which  was  the  same  as  the  diameter  of  the  galleries  of 
Anthophora.  In  order  to  facilitate  ingress  into  this  canal  the 
flask  was  laid  in  a  horizontal  position.  The  female,  whose 
locomotion  was  much  impeded  by  its  heavy  egg-laden  body, 
examined  every  corner  of  its  new  abode,  and  felt  every- 
thing with  its  feelers.  After  half  an  hour's  careful  search  and 
tapping,  the  abdomen  was  thrust  into  the  horizontal  tube  above- 
mentioned,  the  fore  part  of  the  body  projecting  beyond  its 
aperture.  In  this  position  it  remained  quite  motionless  for  36 
hours,  during  the  whole  of  which  time  it  kept  up  a  constant, 
exclusion  of  eggs  at  the  rate  of  one  per  minute.  No  cessation 
was  detected  in  the  ovi-position  during  the  hours  of  watching, 
so  that  it  would  appear  that  a  single  individual  will  lay  upwards 
of  2000  eggs.  The  eggs  are  oval  in  form,  white  in  colour,  and 
very  minute  in  size.  They  are  loosely  cemented  together,  and 
are  thrown  down  in  an  irregular  heap.  This  great  profusion  of 
eggs,  Fabre  observes,  implies  that  the  offspring  are  liable  to 
many  sources  of  destruction,  and  that  so  great  a  number  is 
required  to  secure  the  survival  of  as  many  as  wall  maintain 
the  species  in  sufficient  abundance.  Thus  enlightened  he  sought 
for  the  eggs  in  the  galleries  of  Anthophora  in  their  natural  posi- 
tion, and  invariably  found  the  small  heap  of  white  eggs  within 
one  or  two  inches  of  the  external  orifices  of  the  galleries.  The 
eggs  are  not  protected  in  any  way,  but  are  left  exposed  to  the 
cold  of  winter,  and  the  voracious  appetites  of  spiders,  acari,  and 
other  creatures  which  habitually  traverse  these  passages,  and 
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which  would  certainly  not  refrain  from  destroying  all  the  egg 
that  came  in  their  way.  Great  fecundity  ia  necei  ary  to  counter- 
balance the  destruction  to  which  the  eggs  are  liable.  The  eggs 
arc  hatched  about  a  month  after  having  been  laid,  _that  is, 
towards  the  confines  of  Septemherand  October.  Once  liberated, 
it  might  be  thought  the  larva)  would  crawl  away,  and  disperse 
themselves  in  all  directions,  in  order  to  gain  access  to  the  cells 
of  Anthophora.  Such  is  not  the  case.  They  remain  on  the 
Bpot  amidst  the  broken  eggshells  which  formerly  enveloped 
them,  although  they  have  powerful  legs.  Nothing  will  tempt 
them  to  move.  Even  drawing  a  needle  through  their  midst  only 
causes  a  little  temporary  kicking  and  wriggling.  If  one  is  touched 
it  draw  s  hack,  endeavouring  to  protect  itself  behind  the  others. 
These  larva),  which  are  designated  primitive  larva),  or  those  which 
arc  in  their  first  stage  of  development,  are  described  as  being  rather 
less  than  "039  inch  in  length.  They  have  a  tough,  leathery 
integument,  and  a  shiny,  blackish  green  colour.  In  shape  they 
are  convex  above,  flat  below,  and  elongate,  the  diameter  gradually 
increasing  from  the  head  to  the  hinder  margin  of  the  metathorax, 
and  then  rapidly  diminishing.  The  head  is  rather  longer  than 
wide,  slightly  enlarged  towards  its  base,  reddish  towards  the 
mouth,  and  more  deeply  tinted  towards  the  ocelli.  The  labrum 
forms  the  segment  of  a  circle,  is  reddish  in  colour,  and  is  fringed 
with  a  few  strong  short  cilia.  The  mandibles  are  powerful,  red, 
curved,  sharp,  and  touch  without  crossing  when  not  in  use.  The 
maxillary  palpi  are  moderately  long,  and  composed  of  two 
cylindrical,  equal  articulations  ;  the  outermost  terminates  in 
a  short  cilium.  The  jaws  and  lower  lip  are  too  indistinct  for 
definite  description.  The  antenna)  consist  of  two  cylindrical 
articulations,  are  slightly  spaced  apart,  and  are  nearly  of  the 
same  length  as  the  palpi ;  the  last  articulation  supports  a  long 
bristle  three  times  the  length  of  the  head,  and  which  tapers  to 
a  point  almost  invisible  with  the  lens.  Behind  the  base  of  each 
antenna  are  two  unequal  ocelli  in  close  contiguity.  The  thoracic 
segments  are  co-equal  in  length,  but  gradually  widen  from 
before  to  behind.  The  prothorax  is  much  wider  than  the  head, 
but  much  narrower  anteriorly  than  posteriorly.  The  feet  are 
of  moderate  length,  of  considerable  robustness,  and  terminate 
in  a  very  mobile,  sharp,  long,  and  powerful  claw.  On  the 
thigh  of  each  foot  is  a  long  bristle  similar  to  those  on  the  an- 
tenna), almost  as  long  as  the  leg  itself,  and  directed  perpendicu- 
larly to  the  plane  of  locomotion  when  the  animal  is  progressing. 
There  are  also  some  stout  cilia  on  the  legs.  The  abdomen  con- 
sists of  nine  segments,  which  do  not  materially  differ  from  one 
another  in  length,  but  are  not  so  long  as  those  of  the  thorax,  and 
rapidly  diminish  in  width.  On  the  under  side  of  the  membra- 
nous connection  between  the  eighth  and  ninth  segments  are  two 
slightly  curved,  short  but  strong,  sharp,  and  hard  pointed  pro- 
cesses, one  on  either  side  of  the  median  line.  By  adequate 
means  these  can  be  made  to  interlock.  The  ninth  segment  car- 
ries on  its  outer  margin  two  long  bristles  like  those  on  the  feet, 
and  baving  a  downward  curve.  Beyond  this  is  the  fleshy  anal 
papilla.  When  at  rest  the  various  segments  overlap,  but  when 
marching  they  are  drawn  apart,  more  especially  those  of  the 
abdomen,  and  the  membranous  connections  occupy  as  much 
space  as  the  horny  arches.  At  the  same  time  the  anal  segment  is 
drawn  out  telescopically  from  the  eighth,  as  from  a  sheath  ; 
the  anus  itself  is  pinched  out  into  a  longer  papilla  ;  and  the  two 
points  of  the  penultimate  ring  are  slowly  erected,  then  suddenly 
depressed  so  as  to  give  a  spring-like  push.  When  ready  this 
larva  is  able  to  make  its  way  along  the  smoothest  surface.  For 
this  purpose  the  last  segment  and  the  anal  papilla  are  bent  down 
at  right  angles  with  the  axis  of  the  body,  and  the  anus  is  applied 
to  the  surface  of  support,  upon  which  it  drops  a  hyaline  and 
thready  fluid  which  glues  the  larva  down,  supported  on  a  kind 
of  tripod  formed  by  the  anal  papilla  and  the  two  bristles  of  the 
last  segment.  If  it  should  be  on  a  glass  slide,  the  slide  may  be 
tilted  at  all  angles,  turned  upside  down,  and  even  filliped  sharply 
with  the  nail  without  causing  its  fall,  secured  as  it  is  by  the 
sticky  fluid.  If  an  attempt  be  made  to  jerk  it  off  it  arches  its 
abdomen,  clutches  at  everything  it  can  with  its  long  nails,  and 
digs  the  processes  beneath  the  eighth  segment  downwards,  then 
contracts  the  abdominal  segments  together,  thus  drawing  the 
hindermost  parts  forward,  when  it  again  makes  the  two  processes 
a  fulcrum,  and  repeats  these  curious  manoeuvres.  In  the  midst  of 
these  movements  the  long  bristles  trail  along,  materially  imped- 
ing progress  by  their  length  and  elasticity.  Fabre  states  that 
Nature  never  allows  the  smallest  or  least  organized  of  her 
organic  works  to  be  hampered  with  organs  which  are  inconve- 
nient or  injurious,  so  that  it  is  clear  that  walking  on  a  smooth 
or  even  a  rough  level  hard  surface  is  not  the  usual  habit  of  this 


creatine.  Its  whole  organization  adapts  it  to  retain  a  firm  hold 
on  some  body  which  IS  in  constant  motion,  and  which  Btlbjecta* 
the  larva  to  sudden  shocks.  But  what  body  can  it  be  which  i.s 
so  mobile,  so  vacillating,  and  so  difficult  to  remain  on,  as  to  he 
specially  adapted  for  the  larval  Sitaris  ?  In  order  to  solve  this 
question  he  Was  obliged  to  wait  till  the  following  spring.  The 
spring  came  and  he  used  every  endeavour  to  find  out,  hut  the 
enigma  remained  undiscovered,  and  he  had  to  wait  another  year. 
The  observations  made  in  the  spring  were,  however,  not  without 
instruction.  Towards  the  end  of  April  the  young  larva;  in  the 
flask,  hitherto  motionless,  and  concealed  in  the  spongy  heap  of 
broken  eggs,  began  to  run  about.  From  their  rapid  and  constant 
movements  it  was  easy  to  perceive  that  they  were  in  eager 
search  for  something.  What  could  this  be  but  food  ?  They  had 
retained  a  weak  vitality  for  seven  months,  but  during  the  whole 
of  that  time  had  taken  no  nourishment.  No  wonder  they  were 
spurred  on  by  imperious  hunger.  And  this  nourishment  must, 
it  may  be  thought,  be  nothing  else  than  the  contents  of  the  cells 
of  Antlwphora.  Impressed  with  this  idea  Fabre  offered  hia 
imprisoned  larva?  the  cells  of  Anthophora,  some  occupied  by  the 
larva)  of  the  bee,  and  others  by  those  of  Anthrax;  some  were 
opened,  and  some  were  left  closed  so  as  to  imitate  the  condition 
of  things  observed  in  the  bank  in  the  autumn.  Some  of  the 
larva)  of  Sitaris  were  placed  in  the  cells,  on  the  flanks  of  the 
hymenopterous  larva),  and  under  every  conceivable  circumstance 
that  would  be  likely  to  induce  them  to  eat.  Every  contrivance 
failed.  The  Sitaris  larva)  would  touch  nothing.  Honey  was 
tried,  but  as  none  formed  or  collected  by  this  particular  species 
of  Anthophora  could  be  obtained,  other  kinds  of  honey  were 
tried,  but  no  good  result  followed.  All  through  May  he  searched 
for  the  cells  of  Anthophora,  and  at  last  he  found  a  few  which  had 
been  recently  closed  up.  They  were  full  of  a  blackish,  fluid  honey, 
having  a  most  nauseous  odour,  on  the  surface  of  which  rested  a 
hymenopterous  larva  recently  hatched.  He  withdrew  the  larva 
with  every  care  and  placed  a  young  Sitaris  in  its  place.  In 
other  cells  two  or  more  young  individuals  were  placed  on  the 
honey ;  and  in  others  the  young  of  Sitaris  were  placed  wi  thin  with- 
out taking  out  the  hymenopterous  larva.  Then  all  the  cells  were 
enclosed  in  a  glass  tube  where  the  Sitaris  larva?  could  be  watched 
enjoying  their  repast  without  being  inconvenienced.  The  watch- 
ing was  of  no  avail,  for  no  banquet  took  place.  Those  which  had 
been  placed  near  the  mouth  of  the  cells  did  not  attempt  to  reach 
the  honey,  but  did  all  they  could  to  escape  from  the  glass  tube. 
Those  which  had  been  placed  near  the  honey  got  their  legs 
entangled  with  it,  which  only  embarrassed  them,  causing  them 
to  fall  into  the  fluid  ;  and  those  which  had  been  placed  on 
the  honey  died  in  convulsions  and  by  suffocation.  "Never," 
cries  Fabre,  "  did  experiment  ever  fail  so  completely.  Larva), 
nymphs,  cells,  honey,  everything  has  been  offered  to  you  ;  what 
can  you  want,  you  plaguey  little  brutes  1 "  In  despair  he  re- 
sorted to  a  locality  where  Anthophora  was  known  to  be  abun- 
dant, but  the  work  of  the  year  was  over,  and  he  was  compelled 
to  wait  as  patiently  as  his  enthusiasm  would  allow  for  another 
twelve  months.  When  these  had  elapsed  his  captive  larva?  of 
Sitaris  were  again  in  restless  commotion.  Acting  upon  a  hint 
derived  from  observations  made  by  Newport  on  Meloe,  he  cap- 
tured the  first  individual  of  the  genus  Osmia  which  he  saw  and 
thrust  it  into  his  glass  flask  containing  Sitaris.  In  the  course  of 
a  few  minutes  he  examined  the  Osmia  with  a  lens  and  discovered 
five  larvae  of  Sitaris  adhering  to  the  down  on  its  thorax.  This 
then  seemed  to  settle  the  question  ;  and  it  was  confirmed  by  his 
placing  a  number  of  the  Sitaris  larvae  in  the  flowers  near  his 
Windows.  He  repeatedly  found  that  these  larva?  attached  them- 
selves to  the  thorax  of  the  down-covered  Hymenoptera,  and  in 
several  instances  to  that  part  of  the  body  of  male  individuals  of 
Anthophora.  He  hastened  to  repeat  these  observations  at  the 
galleries  in  the  bank.  At  first  he  had  misgivings  as  to  the 
value  of  the  experiments,  since  the  first  few  days  of  his  visit 
were  cold  and  rainy  ;  and  no  hymenopterous  insects  appeared  on 
the  few  spring  flowers  which  had  expanded.  At  the  entrance  of 
the  galleries  he  one  day  found  some  specimens  of  Anthophora  in 
a  motionless  torpid  state.  As  he  took  them  up  one  after  the 
other  to  examine  them  with  a  lens,  he  was  delighted  to  find  one  or 
more  larva?  of  Sitaris  on  the  thorax  of  each  one.  He  went  to 
other  galleries,  but  the  result  was  the  same  in  all.  He  describes 
this  as  one  of  the  happiest  moments  of  his  life,  since  he  found 
that  for  which  he  had  been  seeking  for  years.  The  succeeding 
days  were  warm  and  calm  ;  the  individuals  of  Anthophora 
quitted  their  retreats  in  order  to  roam  over  the  fields  and  revel 
amongst  the  flowers.  He  caught  specimens  as  they  flew  way- 
wardly  from  plant  to  plant,  either  in  the  neighbourhood  of  their 
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birth-place,  or  many  miles  therefrom,  but  in  very  few  instances 
did  he  fail  to  find  one  or  more  larva)  of  Sitaris  on  the  thorax.  In 
localities  where  Sitaris  is  abundant  scarcely  a  single  Anthophora 
is  without  its  parasite  ;  but  in  districts  where  it  is  rare  it  is  the 
exception  for  Anthophora  to  be  infested  with  them.  He  further 
notices  that  on  examining  the  galleries  where  the  heaps  of 
Sitaris  larva)  were  known  to  occur,  some  days  after  the  appear- 
ance of  Anthophora  the  little  heaps  were  found  to  have  disap- 
peared. From  this  it  is  clear  that  when  the  individuals  of 
Anthophora  burst  the  cells  and  run  through  the  galleries  to  fly 
into  the  air,  the  little  parasites  running  eagerly  about  under  some 
powerful  instinctive  feeling,  must  have  buried  themselves  in  the  fur 
of  the  A  nthophorcs  just  as  they  were  about  to  take  wing,  or  just  as 
they  had  alighted  after  a  flight ;  and  having  done  so  they  cling 
on  so  firmly  by  the  means  above  indicated,  as  will  effectually  pre- 
vent their  easy  dislodgement.  They  usually  have  a  position 
perpendicular  to  the  body  of  the  Anthophora,  being  glued  to  a 
hair  by  the  sticky  fluid  which  they  exude,  and  having  the  head 
directed  downwards.  In  this  position  each  remains  motionless, 
never  attempting  to  derive  nutriment  by  gnawing  the  hair,  nor 
wandering  over  the  skin  for  the  purpose  of  sucking  through  it 
the  juices  of  the  body.  The  parasites  generally  select  the  thorax, 
which  is  the  hardest,  not  the  thinnest,  part  of  the  bee's  body,  but 
occasionally  it  takes  up  a  place  on  its  head.  As  further  indica- 
tions that  the  parasites  do  not  subsist  on  the  substance  of  their 
hosts,  it  may  be  observed  that  they  retain  their  position  long 
after  the  death  of  the  bee  should  they  not  have  succeeded  in 
transferring  themselves  to  a  more  suitable  place  ;  and  that  their 
jaws  are  not  adapted  for  gnawing  the  down.  The  mandibles,  it 
is  true,  are  sharp  and  curved,  but  they  would  not  be  adequate  to 
eroding  or  bruising  the  down,  however  well  they  may  serve  for 
piercing.  Moreover,  the  individuals  of  Anthophora  manifest  no 
uneasiness  at  their  presence,  nor  endeavour  to  dislodge  them. 
Everything  tends  to  show  that  this  position  is  temporary,  and 
one  step  in  the  complicated  manoeuvres  requisite  for  the  Sitaris 
to  find  its  way  into  the  cells  of  Anthophora.  The  parasites  retain 
their  hold  in  spite  of  the  rapid  flight  of  the  bees,  the  friction  of 
their  bodies  against  the  'walls  of  the  galleries,  and  the  occasional 
passage  of  the  feet  of  the  bees  through  the  mandibles  for  the  pur- 
pose of  cleaning  them.  This,  then,  is  the  body  so  moveable,  so 
vacillating,  and  so  full  of  danger  on  which  the  Sitaris  is  orga- 
nized to  dwell.  This  body  is  the  hair  of  a  hymenopterous 
insect  which  executes  a  thousand  varied  motions,  which  now 
plunges  headlong  into  its  galleries,  anon  forces  its  way  through 
the  narrow  corolla  of  a  plant,  and  when  at  rest  busies  itself  in 
divesting  its  down  of  the  dusty  particles  that  have  clung  to  it. 
The  special  use  of  the  clasping  processes  for  embracing  the  hair, 
of  the  drop  of  tenaceous  fluid  for  adhering  more  firmly  in  the 
case  of  a  sudden  downward  jerk,  of  the  long  elastic  bristles  for 
anchoring  the  larva  amongst  the  down,  now  seems  to  be  clear. 
Every  portion  of  the  organism  is  manifestly  conducive  to  the 
benefit  of  the  species. 

The  parasites  are,  however,  still  far  from  having  reached  their 
final  destination.  As  yet  all  the  specimens  found  as  parasites  by 
Fabre  were  restricted  to  the  male  individuals  of  Anthophora. 
This  restriction  in  the  earlier  spring  months  is  explained  by  the 
circumstance  that  the  males  are  liberated  one  month  before  the 
females,  so  that  by  the  time  the  latter  are  released  most  of  the 
individuals  of  Sitaris  have  either  perished  or  found  temporary 
quarters.  Another  remarkable  circumstance  is  that  the  Sitaris 
is  not  found  on  the  males  of  Osmia  tricornis,  which  frequent  the 
same  galleries  as  Anthophora,  and  are  freed  earlier  than  the 
males  of  that  genus.  But  this  is  apparently  accounted  for  by 
the  fact  that  the  Sitaris  larva)  do  not  assume  their  active  condi- 
tion until  the  first  appearance  of  Anthophora.  If,  when  in  this 
state,  they  are  placed  in  flasks  along  with  almost  any  downy 
hymenopterous  insect,  they  manifest  no  preference  for  Antho- 
phora, but  attach  themselves  to  any.  Although  at  first  restricted 
to  the  males  of  Anthophora  pilipes,  it  is  essential  that  the  para- 
sites should  be  transferred  to  the  females,  since  the  males  take  no 
direct  share  in  laying  the  eggs  or  in  constructing  the  cells,  such 
work  belonging  entirely  to  the  females.  There  is  little  doubt 
that  the  transfer  of  the  parasite  takes  place  during  the  union 
of  the  sexes.  Fabre  conducted  several  experiments  with 
a  view  to  confirming  this  supposition,  the  result  of  which 
was  to  show  that  whenever  the  males  were  held  in  contact 
with  the  females  the  parasites  almost  invariably  left  the  former 
and  crept  on  to  the  latter.  Not  satisfied  with  this  Fabre 
determined  on  endeavouring  to  see  the  transfer  under 
natural  circumstances.  For  this  purpose  he  went  to  a  locality 
where  this  species  of  Anthophora  was  abundant,  towards  the  end 


of  May.  Having  removed  a  layer  of  earth,  he  came  upon  a 
swarm  of  bees,  which  was  roused  into  intense  activity  by  the 
flood  of  light  and  heat  which  the  sunshine  poured  upon  it.  It 
formed  a  cloud  of  insects  some  feet  deep  and  of  considerable 
longitudinal  dimensions.  From  the  tumultuous  bosom  of  the 
cloud  there  issued  a  monotonous  menacing  murmur,  while  the 
eye  wandered  without  the  power  of  fixing  itself  on  anything,  so 
great  was  the  commotion.  With  amazing  rapidity  thousands  of 
Anthophora  would  alight  at  the  same  moment,  and  other  thou- 
sands would  fly  off  to  wander  amidst  the  flowery  meadows  ; 
by-and-by  these  would  come  back,  some  bearing  loads  of  honey, 
and  others  loads  of  mortar.  Amidst  all  this  incessant  fluctua- 
tion of  numbers,  the  apparent  size  of  the  swarm  did  not  materi- 
ally vary.  A  short  time  before  this,  M.  Fabre  had  essayed  to 
watch  closely  the  habits  of  a  swarm  of  wasps  (Vespa  crabro), 
which  the  wasps  resented  by  severely  stinging  him.  At  the 
sight,  then,  of  this  enormous  concourse  of  Anthophora  a  cold 
shiver  crept  over  him,  as  he  was  apprehensive  that  his  temerity 
would  be  rewarded  by  thousands  of  darts  being  thrust  into  him. 
And  yet,  he  remarks,  it  was  necessary  to  penetrate  the  for- 
midable swarm,  in  order  to  throw  every  possible  light  on  the 
questions  he  wished  to  answer.  He  determined,  then,  to  over- 
haul the  nests,  and  with  lens  in  hand  to  watch  as  long  and  as 
patiently  as  possible,  in  order  to  discover  what  happened  in  the 
formation,  the  re-filling,  and  closure  of  the  cells.  The  use  of 
masks  and  gauntlets  was  impracticable,  since  it  was  necessary 
to  retain  his  manipulative  powers,  and  to  bring  his  eye  close  to 
the  lens.  A  few  sweeps  with  a  net  enabled  him  to  capture  a 
few  individuals  which  were  about  to  depart,  and  a  few  which 
had  just  arrived.  An  examination  of  these  showed  that  all  the 
females  had  one  or  more  specimens  of  Sitaris  parasitic  on  the 
thorax.  The  circumstances,  then,  were  favourable  for  closer 
observation.  After  arranging  his  clothes  so  as  to  leave  as  few 
unprotected  parts  as  possible,  he  dealt  a  few  blows  of  the  pick- 
axe in  the  midst  of  the  swarm,  which  elicited  a  crescendo  note  of 
a  threatening  character,  and  soon  secured  a  large  clod  of  earth. 
The  bees,  however,  did  not  attack  him,  and  as  the  clod  of  earth 
only  contained  the  cells  of  Osmia,  a  second  sortie  was  required. 
This  was  longer  and  more  leisurely  performed  than  the  first,  yet 
the  bees  did  not  venture  to  attack  him.  Emboldened  by  this, 
he  stood  in  front  of  the  nests,  detaching  lumps  of  earth,  thus 
causing  great  disorder  by  spilling  the  honey,  bruising  the  larva?, 
and  crusliing  the  bees  in  their  nests.  All  this  only  caused  a 
deeper  tone  in  the  constant  murmur,  without  provoking  any 
hostile  demonstration.  The  undisturbed  Anthophoraz  confined 
their  attention  to  their  ordinary  work  as  though  no  unusual 
occurrence  was  in  operation.  Those  whose  dwellings  had  been 
damaged  hastened  to  repair  them,  and  those  which  had  lost  their 
homes  were  uneasy  at  their  misfortunes.  These  bees,  then,  do 
not  know  how  to  combine  together  to  beat  off  a  common  foe, 
and  the  individual  does  not  attempt  to  retaliate  unless  it  is 
especially  assaulted.  Owing  to  this  pacific  mood,  Fabre  was 
able  to  pursue  his  researches  leisurely  for  hours,  seated  on  a 
stone  in  the  midst  of  the  swarm,  without  receiving  a  single 
sting,  although  no  precautions  were  taken  against  attack.  The 
people  of  the  country  believed  that  Fabre  was  engaged  in 
sorcery,  and  looked  upon  his  tubes,  forceps,  and  other  articles  as 
the  instruments  by  which  his  evil  devices  were  effected.  On 
examining  the  cells,  some  were  open  and  contained  an  incom- 
plete supply  of  honey.  Others  were  sealed  up  with  a  little  pellet 
of  clay.  The  contents  of  the  latter  were  variable.  Sometimes 
it  was  a  hymenopterous  larva  which  had  nearly  finished  its  store 
of  food  ;  sometimes  it  was  a  white  larva,  like  the  foregoing,  but 
more  ventricose  and  differently  shaped ;  and,  lastly,  it  was 
sometimes  an  egg  floating  on  the  surface  of  honey.  The  honey 
is  fluid,  sticky,  brownish,  and  of  an  exceedingly  disagreeable 
odour.  The  egg  is  beautifully  white,  cylindrical,  curved,  and 
about  the  sixth  of  an  inch  in  length,  while  the  width  does  not 
exceed  the  ?\th  part  of  an  inch.  This  is  the  egg  of  Anthophora. 
In  some  cells  this  egg  only  is  on  the  honey,  but  in  many  of 
them  a  larva  of  Sitaris,  of  the  kind  already  described,  is  perched 
on  the  egg  as  on  a  raft.  Here,  then,  is  the  enemy  in  its 
chamber,  but  how  did  it  get  there?  There  is  not  the  slightest 
fissure  in  the  cell  by  which  it  could  gain  access,  so  that  it  must 
have  got  in  before  the  cell  was  closed  up.  Those  which  contain 
honey,  but  no  egg,  are  free  from  the  parasite.  Hence  the  ingress 
occurs  either  during  the  deposition  of  the  egg,  or  immediately 
after,  and  before  the  cell  is  sealed  up.  Experiment,  much  less 
direct  observation,  affords  no  means  of  deciding  which  supposi- 
tion is  the  correct  one,  but  a  careful  consideration  of  the  circum- 
stances of  the  case  would  incline  one  to  decide  in  favour  of  that 
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which  assigns  ilio  ingress  to  the  period  when  the  egg  is  being 
bad  on  the  honey.  Experiment,  however,  indicates  that  the 
parasite  dreads  (.In.*  cont  act  of  the  honey,  and  if  it  should  become 
entangled  in  it,  it  perishes.  It  the  larva  is  placed  on  the  wall  or 
edge  of  a  cell  containing  honey  floating  an  egg,  it  cannot  reach 
the  egg.  The  parasite  must  then  pass  directly  from  the  bee  on  to 
the  egg,  and  there  is  scarcely  any  other  available  moment  except 
that  when  oviposition  occurs.  Repeated  observation  demon- 
strates that  one  Sitaris  only  gets  on  to  an  '••«.',  iilUmiigli  the  bee 
may  harbour  several.  Considering  how  long  they  have  been 
without  food,  and  how  ardently  they  must  be  watching  the 
opportunity  to  pounce  on  to  the  egg,  how  is  it  that  several  larvee 
do  not  make  a  scramble,  and  how  is  it  they  penetrate  one  by 
one  into  the  cells  in  the  most  orderly  way  ?  Almost  the  only 
explanation  that  will  satisfy  these  conditions  is  that  the  parasitic 
larva)  run  to  the  egg  as  it  is  half  excluded,  the  size  of  which  is 
ample  for  one,  but  insufficient  for  two;  so  that  one  only  can 
succeed  in  getting  on.  The  female  Anthophora  having  placed 
her  own  progeny  in  the  same  cell  with  the  enemy  of  her  young, 
jut  needs  to  cover  up  the  cell ;  and  then  renews  the  same  work. 
On  opening  the  cells  which  have  just  been  completed,  the  Sitaris 
larva  is  to  be  seen  supported  on  the  bee's  egg.  It  is  not  long 
be  lore  the  dark  larva,  having  ceased  its  expl oration  of  the  egg, 
settles  down  with  its  legs  spread  out,  and  pierces  the  egg  with 
its  sharp  mandibles.  Then  by  jumping  violently  on  it  he  bursts 
the  outermost  membranes,  and  greedily  devours  the  fluid  which 
exudes.  The  real  food  of  the  larva  is  the  honey,  and  the  de- 
struction, of  the  larva  is  considered  by  Fabre  as  a  precaution, 
since  there  is  not  sufficient  honey  for  the  two  larva).  When  the 
contents  of  the  egg  are  disposed  of,  the  larva  remains  on  the 
collapsed  membrane  for  days,  sometimes  lying  motionless,  and 
sometimes  running  about,  but  very  careful  not  to  touch  the 
honey.  It  is  curious  how  strong  the  impulse  is  which  induces 
the  larva  to  destroy  the  egg.  If,  for  example,  a  larva  is  placed 
on  a  scrap  of  paper,  which  answers  the  purposes  of  a  raft  quite 
as  well  as  the  egg,  it  runs  over  its  surface,  but  not  finding  it 
to  answer  some  urgent  want,  it  makes  every  effort  to  escape, 
and,  falling  rnto  the  honey,  is  suffocated.  If,  again,  a  larva  is 
placed  by  artificial  means  on  to  an  egg  of  Anthophora,  it  soon 
recognises  it  as  a  suitable  resting-place,  and  takes  up  its  quarters 
contentedly.  The  egg,  then,  supplies  an  essential  want,  and 
this  fact  accounts  for  the  failures  which  M.  Fabre  had  pre- 
viously experienced  in  finding  suitable  food  for  them.  At  the 
end  of  eight  days  the  egg  is  reduced  to  a  dry  pellicle,  and  the 
larval  Sitaris  has  increased  to  twice  its  original  proportions. 
The  membrane  along  its  back  splits,  and  through  the  fissure  is 
pushed  the  head  and  three  thoracic  segments  of  the  second 
larval  stage.  By-and-by,  a  little  white  larva  makes  its  full 
appearance,  tumbles  over  on  to  the  honey,  and  from  thence 
derives  its  future  nourishment.  The  moult  is  left  on  the  dried- 
up  egg  membrane.  The  second  larva  is  "078  inch  in  length,  of 
a  flattened  oval  form,  and  of  a  milky-white  colour.  Its  skin  is 
so  transparent  that  a  lens  enables  us  to  see  its  digestive  tube 
filled  with  honey.  It  has  a  deep  boat-shaped  ventral  arch,  and 
a  flat  dorsal  arch,  the  stigmata  or  respiratory  apertures  being  so 
situated  that  when  the  larva  floats  on  the  honey,  for  which  its  form 
admirably  fits  it,  these  apertures  are  raised  so  high  as  to  be 
quite  free  from  any  danger  of  being  choked  up.  When  the  time 
arrives  for  it  to  take  up  its  abode  on  honey,  its  organization  is 
adapted  for  the  position.  The  larva  rapidly  increases  in  size, 
and  soon  disposes  of  its  stock  of  honey.  But  the  larva)  of  Antho- 
phora, when  left  in  possession,  gets  through  it  much  quicker. 
By  the  25th  of  June,  the  latter  have  consumed  the  honey,  while 
Sitaris  larva)  have  not  acquired  more  than  half  their  full  size, 
and  have  a  large  proportion  of  the  honey  stdl  beneath  them.  The 
Sitaris  requires  thirty-five  days  for  its  repast,  while  the  Antho- 
phora finishes  it  in  about  a  fortnight.  In  the  first  fortnight  of 
July  the  Sitaris  larva  acquires  its  full  size,  and  is  situated  at  the 
bottom  of  the  empty  cell,  along  with  a  heap  of  reddish  excreta. 
At  this  period  it  is  white,  soft,  about  half  an  inch  in  length,  and 
one  quarter  of  an  inch  in  its  greatest  width.  When  on  the 
honey  it  is  buoyed  up  by  its  excessively  protuberant  abdominal 
region,  so  that  in  this  case  corpulency  is  of  the  highest  advan- 
tage to  the  owner.  There  are  thirteen  segments,  including  the 
head,  which  is  light-coloured,  soft,  and  very  small  relatively  to 
the  size  of  the  body.  The  antenna)  are  short,  and  consist  of  two 
joints.  No  eyes  are  perceptible,  and  are  not  required,  although 
in  an  earlier  stage,  when  sight  must  be  an  advantage,  there  are 
four  ocelli.  The  labrum  is  prominent,  not  distinctly  marked  off 
from  the  head,  curved  in  front,  and  fringed  with  pale  slender 
cilia.    The  mandibles  are  small,  reddish  at  the  tips,  obtuse,  and 


excavated  on  the  inner  side  into  the  shape  of  a  spoon.  Below 
the  mandibles  is  a  fleshy  lobe,  with  two  very  small  papilla;, 
which  is  the  lower  labrum  with  its  two  palpi.  It  is  Hanked  on 
either  side  by  two  other  fleshy  projections,  each  provided  with  a 
rudimentary  palpus  ;  these  form  the  future  jaws.  The  whole 
buccal  apparatus  is  incapable  of  motion,  and  the  parts  are  so 
rudimentary  as  to  render  their  description  dillicult.  The  labium 
and  the  complex  lobe  formed  by  the  lip  and  jaws  are  separated 
by  a  fissure,  in  which  the  mandibles  play.  The  legs  are  mere 
rudiments,  and  are  formed  of  three  small  cylindrical  segments. 
The  animal  is  unable  to  use  them  on  the  honey,  and  still  less  so 
on  a  solid  surface,  for  when  placed  on  such  a  surface  the  pro- 
tuberant stomach  prevents  the  feet  from  touching  the  basis  of 
support.  In  such  a  situation  it  remains  almost  motionless,  the 
nearest  approach  to  locomotion  being  feeble  wriggling,  effected 
by  weak  abdominal  flexions.  The  feet  are  not  moved,  and  if 
they  were  would  not  assist  the  animal  to  stir.  There  are  nine 
pairs  of  stigmata,  one  on  the  mesothorax,  and  the  remainder  on 
the  eight  anterior  abdominal  segments.  The  last  pair  consists  of 
minute  and  rudimentary  stigmata.  The  first  larva  is  adapted 
for  acting,  and  getting  possession  of  the  coveted  cell ;  the  second 
is  adapted  for  digesting  its  contents  when  acquired.  The 
alimentary  canal  is  precisely  like  that  of  the  adult  Sitaris,  which, 
however,  takes  no  nourishment.  In  both,  the  cesophagus  is 
short,  both  have  a  chylific  ventricle,  which  is  empty  in  the 
perfect  insect,  but  distended  with  an  orange-coloured  paste  in 
the  larva ;  in  both  there  are  four  biliary  vessels,  which  are 
attached  to  the  rectum  by  one  extremity.  Neither  have  salivary 
glands,  or  any  organ  analogous  to  them.  The  fatty  tissue  is 
formed  of  large  white  lobules ;  the  nervous  system  consists  of 
eleven  ganglia,  not  reckoning  the  oesophageal  collar,  while  in 
the  perfect  insect  there  are  only  seven  ganglia,  three  being 
situated  in  the  thorax,  and  four  in  the  abdomen.  When  all 
the  provisions  are  exhausted,  the  larva  remains  stationary  for 
a  few  days,  discharging  reddish  ejectamenta,  until  the  diges- 
tive tube  is  emptied.  Then  the  animal  contracts  and  gathers 
itself  so  as  to  detach  its  body  from  the  outer  skin.  Thus  enveloped 
in  a  closed  epidermic  sac  of  great  tenuity  and  transparency,  it 
undergoes  a  further  change  of  form.  The  case  is  so  transparent 
that  the  animal  can  be  seen  within  it.  All  the  external  organs 
are  preserved  in  form  in  the  outer  or  detached  skin  of  the  second 
larva) ;  the  head,  the  antennoe,  the  mandible,  the  palpi,  the 
thoracic  segments  with  their  rudimentary  feet,  the  abdomen 
with  its  line  of  stigmatic  orifices — all  are  preserved  in  the  moult 
as  clearly  as  they  would  be  in  a  cast.  Within  this  envelope, 
which  will  scarcely  resist  the  touch  of  a  feather,  is  a  soft  white 
mass  which  soon  acquires  firmness  of  texture,  and  a  silvery  fawn 
colour.  Breaking  the  envelope  we  see  the  third  larval  stage. 
It  is  an  inert,  segmented  body,  of  an  oval  outline,  horny  con- 
sistence, similar  to  that  of  pupae  and  chrysalides,  and  of  the 
colour  above  described,  which  may  be  likened  to  that  of  certain 
jujubes.  Its  upper  or  dorsal  surface  is  a  doubly  inclined  plane 
with  a  smooth  ridge,  or  like  the  anticlinal  arch  of  the  geologist ; 
the  ventral  surface  is  flat  at  first,  but  owing  to  evaporation  it 
becomes  concave.  The  length  is  about  half  an  inch,  and  the 
width  about  one-fourth  of  an  inch.  At  the  cephalic  end  is  a 
kind  of  mask,  rudely  modelled  to  the  form  of  the  larva's  head  ; 
and  at  the  opposite  extremity  is'  a  small  circular  disk,  with  a 
deep  depression  in  the  centre.  Each  of  the  three  segments  which 
immediately  follow  the  head  have  a  pair  of  small  pimples  which 
represent  the  feet.  Along  the  sides  are  nine  stigmata,  situated 
as  in  the  second  larva.  Each  stage  in  the  development  seems  to 
result  in  a  simplification  of  the  organism ;  and  Fabre  says  that 
the  conditions  here  designated  the  primitive  larva,  the  second 
larva,  and  that  which  has  just  been  described  have  hitherto  been 
unknown  amongst  Cokoptera,  or  even  in  the  whole  class  of 
insects.  If,  he  observes,  this  last  stage  resembles,  on  the  one 
hand,  the  pupa  of  Diptera  in  its  horny  substance,  the  immobility 
of  its  segments,  the  almost  entire  absence  of  modelling  indicative 
of  the  regions  in  the  perfect  insect,  it  is  analogous,  on  the  other, 
to  the  chrysalis,  since  the  animal  before  reaching  this  stage  is 
obliged  to  cast  its  skin.  It  differs  from  the  pupa,  since  its 
covering  is  not  the  superficial  horny  integument  of  the  larva, 
but  a  more  internal  membrane ;  and  it  differs  from  the  chrysalis 
in  not  having  the  bold  sculpturing  which  maps  out  the  future 
appendages.  It  differs  still  more  profoundly  from  both  pupa 
and  chrysalis,  inasmuch  as  it  changes  into  a  larva  like  that  from 
which  it  originated,  and  not  into  the  perfect  insect.  A  new 
organization  requires  a  new  name,  and  Fabre  calls  it  pseudo- 
chrysalis;  while  the  larva  into  which  it  is  developed  is  termed 
the  third  larva.    The  pseudo-chrysalis  remains  stationary  for 
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many  months,  and  presents  the  same  internal  organization  as  the 
second  larva.  Some  individuals  of  Sitaris,  however,  pas3  a 
month  only  in  the  pseudo-chrysalis  stage,  and  become  perfect 
insects  in  September;  but  most  of  them  retain  this  condition 
throughout  the  winter,  completing  their  transformations  in  the 
following  June.  No  material  alteration  takes  place  in  its  ex- 
ternal portion,  but  great  changes  are  effected  internally.  When 
in  the  collapsed  state  of  its  ventral  surface,  already  referred  to,  a 
cross  section  would  have  the  form  of  a  spherical  triangle.  In 
the  spring  the  collapsed  condition  is  lost ;  it  swells  out  into  an 
ellipsoidal  ball,  as  though  it  were  being  blown  out.  The  horny 
integuments  of  the  pseudo-chrysalis  are  detached  in  their  entirety 
from  their  contents  without  any  rupture  occurring,  just  as  hap- 
pened before  with  the  skin  of  the  second  larva.  Thus  is  formed  a 
new  envelope,  having  no  connection  with  its  contents,  and  which  is 
itself  enclosed  in  a  case  which  was  originally  the  skin  of  the  second 
larva.  There  are  two  closed  sacs,  one  within  the  other.  The  outer- 
most is  transparent,  flexible,  colourless,  and  of  the  utmost  deli- 
cacy; the  second  is  almost  as  flimsy  as  the  first,  but  less  trans- 
lucent, owing  to  its  fulvous  colour,  which  gives  it  the  appearance 
of  a  thin  lamina  of  amber.  On  the  second  sac  can  be  seen  the 
stigmatic  ridges,  the  thoracic  buttons,  &c,  which  were  perceptible 
in  the  pseudo-chrysalis.  Within  this  last  can  be  seen  a  something 
which  looks  like  a  reflected  image  of  the  second  larva,  and  the 
removal  of  the  envelope  shows  that  there  is  such  a  close  resem- 
blance that  the  third  larva  may  be  described  in  almost  the  same 
words  as  the  second.  There  are  differences,  but  they  are  very 
slight.  The  third  larva  has  a  much  flatter  ventral  surface,  duo 
to  the  digestive  cavity  not  being  distended  ;  it  has  a  double  row 
of  fleshy  cushions  along  each  flank  ;  the  margins  of  the  stigmata 
are  slightly  prominent;  the  orifices  on  the  eight  abdominal 
segments  are  as  large  as  in  the  others,  not  rudimentary,  as  in 
the  second  larva,  and  the  mandibles  are  sharply  pointed.  When 
removed  from  this  double  enclosure  the  third  larva  bends  its 
body  about  somewhat  more  energetically  than  the  second,  but 
its  feet  are  still  of  no  service  as  locomotive  organs.  By  means 
of  the  slow  contractions  and  dilatations  of  its  abdominal  seg- 
ments it  is  able  to  turn  over  in  its  cocoon-like  prison,  so  as  to 
reverse  the  position  of  the  head.  This  operation  takes  about  a 
quartet  of  an  hour  to  perform.  What  the  object  or  purpose  of 
this  manoeuvre  may  be  has  not  been  ascertained.  Two  days 
after  this  it  becomes  as  torpid  as  the  pseudo-chrysalis,  although 
no  apparent  change  in  the  organization  has  occurred.  Tliis  tor- 
pidity is  interrupted  during  the  assumption  of  the  pupa  stages, 
but  recurs  again  until  thrown  off  when  the  pupa  passes  into  the 
perfect  beetle.  The  reversed  position  is  maintained  throughout, 
and,  to  one  who  has  not  witnessed  the  change  of  position,  the 
phenomenon  appears  inexplicable,  owing  to  the  prolonged  tor- 
pidity of  the  organism  in  its  later  phases.  This  inversion, 
however,  is  only  found  in  the  pseudo-chrysalides  which  have 
been  kept  in  an  abnormal  position,  as  in  a  bottle.  It  is  not 
observed  in  those  pseudo-chrysalides  which  have  not  been  re- 
moved from  the  cells  of  Anthophora  in  the  nest ;  since  in 
these  the  second  larva  takes  up  the  proper  position  at  once, 
whereas  in  the  bottle  Fabre  paid  no  attention  to  the  correct 
relative  positions.  The  changes  which  are  passed  through  by 
the  third  larva  are  the  same  as  are  experienced  by  most  cole- 
opterous insects.  The  pupa  is  only  the  perfect  insect  swaddled 
np  with  the  attached  limbs  and  antennas  as  limpid  as  crystal, 
tucked  up  underneath  the  body.  Some  weeks  elapse  before  the 
livery  of  the  adult  is  assumed,  and  in  about  a  month  it  under- 
goes the  last  metamorphosis.  The  elytra  and  wings  of  the  pupa 
are  of  a  uniform  yellowish  white,  while  the  abdomen,  the  larger 
portion  of  the  feet,  and  nearly  all  the  rest  of  the  body  become  a 
shiny  black.  In  the  course  of  twenty-four  hours  the  elytra 
acquire  their  black  and  white  particolouring,  and  the  wings 
become  darker.  For  a  fortnight  after  this  the  perfect  beetle 
remains  in  the  cocoon,  discharging  little  patches  of  uric  acid. 
Towards  the  middle  of  August  it  bursts  the  double  envelope 
around  it,  pierces  the  lid  of  the  cell  of  Anthophora,  runs  into 
the  galleries,  and  carries  on  an  active  search  for  individuals  of 
the  opposite  sex. 

The  life  history  of  Meloe  cicatricostis  has  not  been  so  fully 
studied,  but  many  of  the  gaps  can  be  conjecturally  supplied  by 
reference  to  what  occurs  in  Sitaris,  as  narrated  above.  The 
same  mason  bee,  Anthophora  pilipes,  at  whose  expense  Sitaris 
humeralis  is  supported,  also  nourishes  the  above-mentioned 
species  of  Meloe  in  its  cellules,  but  the  Meloe  is  rare  as  com- 
pared with  Sitaris.  This  Meloe  is  also  found  in  the  nests  of 
Anthophora  retusa.  But  although  found  in  the  dwellings  of  the 
bees  under  the  same  circumstances  as  Sitaris,  the  perfect  females 


were  not  observed  by  Fabre  to  lay  their  eggs  just  within  the 
entrance  to  the  galleries.  From  the  testimony  of  other  observers, 
such  as  Godart,  De  Geer,  and  Newport,  the  eggs  are  deposited  on 
the  soil,  generally  on  some  place  where  it  is  dry  and  exposed 
to  the  sunshine.  The  female  digs  a  hole  about  two  inches  deep, 
wherein  a  little  heap  of  eggs  are  placed,  and  the  hole  covered  up 
again.  This  oviposition  is  repeated  three  or  four  times  during 
the  season,  an  interval  of  a  few  days  occurring  between  the  lay- 
ing of  each  batch  of  eggs,  and  a  fresh  hole  being  dug  on  eacli 
occasion.  This  occurs  during  April  and  May.  The  number  of 
eggs  yielded  by  each  female  is  extraordinary.  The  first  deposi- 
tion is  the  largest,  and  in  the  case  of  M.  yroseambceus  consists  of 
upwards  of  4000  eggs.  The  eggs  of  Sitaris  are  to  all  appearance 
placed  in  as  dangerous  a  spot  as  could  be  selected,  and  since  the 
fecundity  of  Meloe  so  much  exceeds  that  of  Sitaris,  the  young  of 
Meloe  are  probably  exposed  to  still  greater  dangers,  and  the 
increased  fecundity  is  proportioned  to  the  greater  chance  of 
destruction.  The  eggs  are  hatched  in  May  or  June,  from  20  to 
30  days  after  the  laying,  the  time  varying  according  to  the  cha- 
racter of  the  season.  On  the  average,  the  hatching  time  pro- 
bably lasts  a  month,  which  nearly  corresponds  with  the  time 
required  for  the  same  purpose  by  Sitaris.  But  the  Meloe  larva 
appears  when  it  can  at  once  commence  its  search  for  the  mason 
bee,  without  having  to  undergo  the  long  preliminary  deprivation 
of  food  experienced  by  Sitaris;  and  that  it  soon  effects  its  object 
is  evident,  since  it  may  be  frequently  met  with  as  a  little  yellow 
parasite  on  the  down  of  bees  in  spring.  How  does  it  contrive  to 
transfer  itself  from  the  hole  in  the  ground  to  the  body  of  a 
hymenopterous  insect?  Newport  believes  they  crawl  up  the 
plants  in  the  vicinity,  more  especially  those  belonging  to  the 
Cichoracea;,  conceal  themselves  amidst  the  petals,  where  they 
await  the  visit  of  insects.  Some  authors  consider  that  they 
select  certain  species  and  reject  others,  but  Fabre  thinks  they 
will  cling  to  any  insect  that  has  a  sufficiently  downy  covering, 
the  more  so  since  they  have  been  detected  on  a  great  many 
species  of  widely  different  habits  and  affinities.  He  thinks  that 
in  taking  so  many  different  conveyances  the  Meloes  are  able  in 
most  cases  to  reach  their  destination,  namely,  a  cell  full  of  honey, 
since  nearly  all  the  insects  on  which  they  occur  collect  honey. 
It  has  been  found  on  the  males  of  Nomada  fulvicornis,  a  dipterous 
insect  which  does  not  collect  honey.  But  if,  as  is  believed,  this 
insect  is  parasitic  upon  honey-collecting  bees,  the  Meloe  may 
succeed  even  in  such  cases  at  getting  into  the  honey  jars.  But  a 
similar  explanation  will  not  apply  in  all  cases.  Thus  young 
Meloes  have  been  discovered  on  the  down  of  Scolia  hcemorrha- 
dilis  and  S.  quadripunctata,  which  in  the  larval  condition  feed 
on  animals  on  which  the  female  originally  laid  its  eggs.  In 
such  case  the  young  Meloes  would  seem  to  have  missed  the  mark. 
So,  again,  they  have  been  seen  on  Eristalis  intricarius,  which 
in  its  earlier  phases  is  aquatic  in  its  habits.  Of  a  similar  import 
is  the  experiment  by  Newport,  in  which  he  plunged  a  specimen 
of  Malachius  bipustulatus  into  ajar  containing  some  hundreds  of 
young  Meloes,  which  was  so  invested  by  the  latter  as  to  be  deprived 
of  the  power  of  moving.  It  is  probable,  then,  that  a  consider- 
able number  perish  before  they  can  reach  honey.  It  may  be 
thought  that  in  Meloe  the  object  is  parasitism  on  the  insect's 
body,  but  from  the  facts  afforded  by  Sitaris,  and  by  Meloe  itself, 
there  can  be  little  doubt  that  the  young  larvaj  do  not  live  upon 
the  substance  of  their  carriers,  but  upon  the  honey  in  their 
cells.  In  order  to  ascertain  what  the  food  was,  Fabre  tried 
everything  which  he  attempted  in  his  earlier  experiments,  but 
as  Avith  Sitaris,  he  could  not  induce  the  larva  in  its  earliest 
condition  to  drink  the  honey  or  eat  the  hymenopterous  larva. 
Newport  made  similar  experiments,  and  obtained  similar  results. 
The  conclusion  he  came  to  was,  "  that  the  larvse  of  M.  violaceus 
and  M.  proscarabmus  are  not  parasitic  on  the  half  or  full-grown 
larva  of  Anthophora  retusa;  yet,  from  the  circumstance  of  their 
always  attacking  the  larva?  in  those  experiments,  there  seems 
reason  to  suspect  they  may  prey  on  the  very  young  of  soma 
species  of  bee  soon  after  it  has  left  the  egg,  although  not  in  its 
advanced  growth."  There  is  no  doubt  that  Meloe  is  parasitic 
within  the  nests  of  Anthophora  pilipes,  and  probably  of  other 
species  also.  M.  Fabre  found  them  to  be  rare  where  SitaHs  was 
abundant ;  but  he  succeeded  in  finding  two  cells  with  a  larval 
Meloe  in  each.  One  cell  contained  black  honey,  on  the  surface 
of  which  was  a  wrinkled  pellicle  ;  and  on  this  pellicle  was  the 
larva.  There  is  great  probability  that  the  larva  quits  the  female 
bee  at  the  moment  of  the  egg  being  laid  within  the  cell,  and  that 
it  resorts  to  the  same  manoeuvres  as  Sitaris  to  rid  itself  of  the 
potential  enemy  resident  in  the  egg  by  devouring  the  egg  ;  and 
that  then  it  becomes  metamorphosed  into  a  being  capable  of 
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feeding  on  the  honey  without  being  mi n -m t « ■•  I .  Although  the 
object  of  each  step  is  to  get  the  honey,  the  larva  is  not  adapted 
to  derive  its  nutriment  therefrom  in  its  earliest  condition.  The 
second  cell  was  also  full  of  a  sticky  thud,  on  which  floated 
a  small  white  larva  ahout  one-sixth  of  an  inch  in  length,  and 
therefore  much  larger  than  the  second  larval  stage  of  Sitaris. 
The  rapid  movements  of  its  abdomen  showed  that  it  was 
feeding  vigorously  on  the  stored  up  nectar.  This  had  ever) 
appearance  of  being  a  young  Meloc  in  its  second  develop- 
mental phase.  At  a  subsequent  date,  Fabre  obtained  a  few  other 
cells  tenanted  by  Meloe.  One  of  the  larvae,  which  had  consumed 
about  half  the  honey,  and  a  second  which  had  nearly  finished  it, 
were  preserved.  They  were  blind,  soft,  fleshy,  of  a  yellowish- 
while,  and  clothed  with  a  fine  down,  in  which  respect,  as  also  in 
their  general  form,  they  closely  resemble  the  larvae  of  Lamelli- 
corn  beetles.  The  segments,  inclusive  of  the  head,  are  thirteen 
in  number,  of  which  nine  are  furnished  with  stigmatic  orifices, 
surrounded  by  pale  oval  margins.  As  in  Sitaris,  the  last  pair, 
situated  on  the  eighth  abdominal  segment,  is  less  developed  than 
the  others.  The  head  is  horny,  and  slightly  brown.  The  labium 
is  prominent,  white,  and  trapezoidal.  The  mandibles  are  black, 
strong,  short,  obtuse,  slightly  curved,  trenchant,  and  furnished 
with  a  large  tooth  on  the  inner  surface.  The  maxillary  and 
labial  palpi  are  brown,  and  like  little  knobs,  formed  of  two  or 
three  segments ;  the  first  segment  is  large  and  globular ;  the  other 
two  are  much  narrower,  and  cylindrical.  The  legs  are  short,  but 
strong,  and  might  be  used  to  dig  or  crawl  with.  The  length  of 
the  larva  is  one  inch.  As  far  as  could  be  determined  from  a 
specimen  long  macerated  in  alcohol,  the  nervous  system  consisted 
of  eleven  ganglia,  and  an  oesophageal  ring.  The  digestive 
system  does  not  dill'er  materially  from  that  of  the  adult.  Meloe 
thus  agrees  with  Sitaris,  in  that  the  larva  which  attaches  itself 
to  the  down  of  a  bee  and  penetrates  into  its  cell,  is  transformed 
into  a  second,  having  a  very  different  form,  and  capable  of  living 
on  honey.  One  of  the  larvae  obtained  by  Fabre,  underwent  a 
change  a  fortnight  after  he  had  obtained  it.  Its  skin  split  on  the 
back,  and  partially  exposed  to  view  a  pseudo-clirysalis,  exceed- 
ingly like  that  of  Sitaris.  From  the  robust  proportions  of  the 
mandibles,  and  the  well-developed  limbs,  armed  with  strong 
nails,  Newport  conjectures  that  the  larva  might  be  capable  of 
digging,  so  as  to  pass  from  cell  to  cell  in  search  of  nutriment,  a 
supposition  which  Fabre  thinks  is  supported  by  the  considera- 
tion that  the  larva  attains  a  size  which  far  exceeds  the  pro- 
portions which  a  single  cell-full  of  honey  might  be  expected  to 
develope.  The  pseudo-chrysalis,  or  as  Newport  termed  the  same 
phase  of  development,  the  pseudo-larva,  is  an  inert  body,  of 
horny  consistence,  amber-coloured,  and  divided  into  thirteen 
segments.  It  is  about  three-fourths  of  an  inch  long,  slightly 
arcuate,  highly  convex  on  the  dorsal  surface,  nearly  flat  on  the 
ventral  surface,  and  having  the  two  surfaces  separated  by  a 
prominent  row  of  tubercles.  The  head  is  a  kind  of  mask,  on 
which  is  vaguely  delineated  the  future  elements  of  the  head. 
On  the  thoracic  segments  are  shown  three  pairs  of  tubercles, 
corresponding  to  the  legs  of  the  succeeding  stages.  Finally, 
nine  pairs  of  stigmata  complete  the  description,  which  have  the 
same  position  and  general  features  as  those  in  the  pseudo- 
chrysalis  of  Sitaris.  The  resemblance  between  the  two  is  even 
repeated  in  many  of  the  minor  details.  The  difference  consists  in 
the  general  aspect,  and  in  the  envelope  which  forms  the  moult  of 
the  larval  stage  preceding  the  pseudo-chrysalis.  In  Sitaris  it  is 
a  closed  sac.  In  Meloe  it  is  split  along  the  back,  and  turned 
backwards,  so  that  only  half  the  body  of  the  pseudo-chrysalis  is 
covered  by  it.  An  autopsy,  performed  on  the  only  pseudo- 
chrysalis  in  Fabre's  possession,  indicated  that,  notwithstanding 
the  great  changes,  no  material  alteration  in  the  character  of  the 
internal  viscera,  such  as  the  digestive  system,  occurred  in  the 
later  metamorphoses  ;  but  an  alteration  occurs  in  the  number  of 
ganglia,  which  is  eight,  in  the  abdominal  region  of  the  larva, 
but  only  four  in  the  same  portion  of  the  perfect  insect.  It  is 
not  known  how  long  the  pseudo-chrysalis  condition  is  retained, 
but  judging  from  what  is  known  of  Sitaris,  it  is  probable  that 
sometimes  individuals  arc  transformed  in  the  same  season,  while 
others  do  not  pass  into  the  next  phase  until  the  following  year. 
At  any  rate,  pupae  of  Meloe  have  been  found  towards  the  end  of 
August  The  horny  integuments  of  the  pseudo-chrysalis  are 
split  along  a  line  which  extends  from  the  ventral  surface,  over 
the  head  and  down  the  back  of  the  thorax.  This  moult,  rigid 
and  uninjured,  is  left  half  enveloped  in  the  skin,  abandoned  Dy 
the  second  larva.  Through  this  fissure  the  pupa  makes  its  escape, 
so  that  it  seems  a  pupa  succeeds  the  pseudo-chrysalis,  which  is 
not  the  case  in  Sitaris.  But  such  appearances  are  deceitful,  since, 
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on  raising  the  pupa  from  the  split  sheaths  which  formed  the 
pseudo-chiysalicf  covering,  we  find  at  the  bottom  of  this  sheath 
a  third  moult,  the  last  which  the  creature  had  thrown  off  before 
assuming  the  condition  of  a  pupa.  This  moult  still  adhere  :  to 
the  pupa  by  a  few  tracheal  filaments.  On  softening  it  in  water, 
there  may  readily  be  recognized  an  organization  almost  identical 
with  that  of  the  larva  which  preceded  the  pseudo-chrysalis. 
In  the  last  phase,  however,  the  mandibles  and  legs  are  not  so 
powerful.  The  pupa  presents  no  feature  that  calls  for  notice. 
One  specimen  kept  by  Fabre  became  a  perfect  insect  towards 
the  end  of  (September,  and  it  might  be  thought  that  under 
normal  conditions  this  would  be  the  usual  time  for  the  beetles 
to  make  their  appearance.  Sexual  intercourse  and  oviposition 
has  only  been  observed  in  spring,  so  that  it  is  more  probable  that 
the  beetles  remain  quiescent  through  the  winter,  and  resume 
activity  in  the  earlier  warm  months  of  the  year.  These  are  two 
examples  of  some  of  the  most  remarkable  metamorphisms  in  the 
whole  insect  class,  a  class  which  abounds  in  marvellous  changes 
of  form  ;  doubtless  the  family  Meloidce  presents  others.  Fabre, 
indeed,  describes  a  third  kind  of  pseudo-chrysalis,  which  he  was 
unable  to  assign  to  its  proper  genus.  It  was  discovered  dead  in 
the  nest  of  Cludicoderma  niuraria,  the  cells  of  which  had  long 
been  abandoned.  It  was  not  enveloped  in  the  gauzy  envelope  of 
the  larval  stage  preceding  it,  but  this  may  have  been  brushed  away, 
since  the  cell  in  which  it  lay  was  much  injured.  The  pseudo- 
chrysalis  is  cylindrical,  obtuse  at  both  ends,  horny,  and  of  a 
brick  red  colour.  Its  surface  is  ornamented  with  a  multitude  of 
very  minute  points,  from  each  of  which  diverge  raised  rays, 
so  that  when  looked  at  with  a  lens,  it  seems  to  be  sprinkled 
with  stars.  The  segmentation  is  obscure,  but  a  little  attention 
determines  the  number  of  segments  to  be  thirteen.  In  all  its 
other  characters  it  generally  resembles  the  varieties  already 
described.  Its  occurrence  in  the  cell  of  a  mason  bee ;  its 
similarity  to  the  pseudo-chrysalis  of  Sitaris  and  Meloe  indicate  the 
existence  of  an  insect  with  the  singular  habits  of  those  genera. 
In  its  first  larval  stage  it  is  attached  to  the  down  of  hymenopte- 
rous  insects,  and  Chalicoderma  in  particular.  Fabre  asks  if  it 
may  not  belong  to  Zonitis. 

What  is  the  meaning  of  all  these  curious  metamorphoses,  which 
are  so  different  from  what  is  usually  met  with  in  the  order 
Goleoptera  ?  The  abnormality  is  confined  to  the  first  three  phases. 
At  one  time  Fabre  thought  that  the  first  and  second  larvae, 
together  with  the  pseudo-chrysalis,  were  the  direct  resultant  of 
the  fecundated  egg  ;  that  the  pseudo-clirysalis  developed  another 
egg  by  internal  gemmation,  from  which  a  new  larva  sprang,  to 
become  metamorphosed  into  a  sexual  adult.  The  facts  above 
detailed  convinced  him  of  the  error  of  this  view.  Rejecting  this, 
he  starts  another  train  of  ideas,  to  the  general  effect  that  all 
coleopterous  insects  undergo  metamorphism,  accompanied  with  a 
greater  or  less  number  of  moults  ;  but  amidst  these  changes  no 
external  characters,  once  acquired,  are  subsequently  lost.  Thus 
the  feet  are  never  developed  to  be  afterwards  lost ;  the  first 
stages  are  not  provided  with  sight  to  be  afterwards  deprived  of 
that  sense.  In  the  case  of  such  larvae,  there  is  no  radical  change 
in  the  external  conditions  upon  which  their  life  depends  ;  but  if 
there  should  be  such  a  change,  we  should  expect  that  correspond-  , 
ing  modifications  might  occur  in  the  characters.  Something  of 
this  kind  is  believed  to  occur  in  the  Meloidm.  The  first  larva 
lives  on  a  bee ;  its  perilous  rides  necessitate  rapidity  of  move- 
ment, sharp  eyes,  and  a  sensitiveness  to  changes  of  equilibrium. 
In  accordance  with  such  conditions,  it  has  a  slender,  graceful 
shape,  ocelli,  legs,  and  special  means  for  resisting  jerks.  As  soon 
as  it  is  in  the  cell,  these  provisions  are  unnecessary,  but  it 
requires  the  means  to  pierce  the  egg,  and  its  sharp  mandibles 
enable  it  to  do  this  most  effectually.  This  done,  it  must  be  fitted 
for  sucking  up  the  honey  ;  but  as  it  is  unable  to  live  in  the 
honey,  its  structure  must  be  modified,  and  in  tliis  change  the 
eyes,  legs,  &c,  are  discarded,  as  though  their  presence  would 
be  unnecessary  and  injurious.  It  is  not  easy  to  see  the. 
necessity  for  all  the  subsequent  changes  which  occur,  but  each 
change  in  the  animal  seems  to  have  relation  to  the  changed 
circumstances  under  which  the  animal  is  to  live.  The  prelimi- 
nary phases  which  precede  those  generally  met  with  amongst 
Coleoptera,  Fabre  proposes  to  call  ]u/pennctamorphosis. 

When  a  student  is  brought  face  to  face  with  facts  of  this 
kind,  he  is  strongly  impressed  with  the  manifest  design  dis- 
played in  many  of  the  phenomena.  The  way  in  which  that 
design  is  fulfilled  evinces  a  sagacity  and  fertility  of  thought  far 
transcending  the  mental  powers  of  a  Meloe  or  a  Sitaris.  There  is 
some  unseen  Power  at  work  beliind  the  scenes,  which  guides 
everything  unerringly.    How  this  Power  acts  we  are  unable  to 
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Bay  ;  b\it  bo  far  as  the  writer  can  judge,  it  seems  to  be  by  the 
indirect  agency  of  natural  laws  rather  than  by  the  direct 
manifestation  of  will. 

(Fabrc,  Annalcs  des  Sciences  Naturclks,  Quatrieme  Sdrie,  tome 
vii.  p.  299—365.) 

MENZIESIA,  a  genus  of  plants  belonging  to  the  natural 
order  Ericacece,  or  Heath-worts.  It  is  distinguished  by  the  calyx 
being  four  or  iive  leaved,  the  bell-shaped  corolla  having  lour  or 
five  rellexed  teeth,  eight  stamens,  and  a  blunt  stigma.  Most  of 
the  species  are  natives  of  North  America,  but  they  are  frequently 
met  with  in  the  high  northern  or  alpine  floras  of  the  old  world. 
The  distribution  of  some  species  is  noteworthy.  Thus  Jl/.  cccruka 
is  spread  over  large  areas  of  country  in  high  northern  latitudes, 
but  on  advancing  south  it  is  absent  over  tracts  hundreds  of  miles 
in  extent,  but  recurs  again  in  a  few  isolated  spots  in  the  higher 
mountainous  regions  of  the  south,  such  as  the  Pyrenean  range. 
These  little  groups  of  individuals  occur  like  the  outliers  of  cer- 
tain strata.  The  geologist  considers  such  detached  patches  of 
strata  as  a  proof  of  the  former  extension  of  similar  beds  over  all 
the  intervening  region  which  originally  had  the  same  level  as 
the  strata  themselves.  The  gaps  have  been  formed  by  the 
removal  of  the  rocks,  &c,  by  denudation.  In  like  manner  these 
patches  of  plants  frequently  indicate  that  at  one  time  the  specific 
area  was  continuous,  and  that  the  absence  of  the  species  from  the 
regions  forming  the  gap  has  arisen  from  alteration  in  the  condi- 
tions, principally  climatic,  which  the  plant  requires  for  its  main- 
tenance. M.  caruka,  then,  formerly  ranged  over  the  whole  of 
western  Europe,  whereas  now  it  is  almost  entirely  restricted  to 
the  more  northern  and  the  more  southern  regions.  What  are 
the  conditions  which  have  favoured  the  extension,  and  why  has 
the  species  since  lost  ground  /  A  close  examination  of  the 
southern  outliers,  together  with  a  consideration  of  the  circum- 
stances under  which  the  living  individuals  flourish,  leave  little 
doubt  that  the  principal  cause  favouring  the  extension  was  the 
former  prevalence  of  an  extreme  rigour  of  temperature  over  all 
Europe,  and  that  the  subsequent  amelioration  of  that  tempera- 
ture has  driven  it  from  the  warmer  plains  into  the  higher  and 
colder  areas,  thereby  separating  the  southern  colonies  from  the 
main  specific  area.  In  this  connection  tlue  fact  that  M.  cccrulea 
is  only  known  in  a  single  locality  in  the  British  isles,  a  moun- 
tain in  Invemesshire,  where  it  is  exceedingly  rare,  is  interesting, 
since  we  understand  why  the  plant  should  be  so  local  and  so 
rare.  Some  years  back  the  colony,  as  was  thought,  was  exter- 
minated by  a  nurseryman,  but  specimens  gathered  within  the 
last  few  years  prove  that  the  species  has  not  quite  died  off  the 
British  area.  Why  should  relics  such  as  these  be  ruthlessly 
destroyed?  Archaeologists  exert  themselves  to  protect  from 
unnecessary  destruction  the  venerated  antique  works  of  their 
forefathers ;  and  botanists  ought  to  use  their  endeavours  to  avert 
the  premature  extinction  of  relics,  like  Menziesia  in  Scotland, 
which  were  established  long  before  the  oldest  barrow  was  erected 
or  the  first  rude  temple  of  stones  was  founded. 
MERYCOIDODON.  [Oreodon,  E.  C.  S.] 
MILIOLIDJS.  [Foraminifera,  E.  C.  S.] 
MIOCENE,  the  name  for  a  geological  period  and  group  of 
strata  intermediate  between  those  periods  and  strata  for  which 
the  terms  Pliocene  and  Eocene  have  been  appropriated.  The 
limits  of  the  period  are  not  defined  by  the  dates  of  certain  re- 
markable occurrences  as  is  usually  the  case  in  the  periods  of 
human  or  historic  chronology  ;  but  arbitrarily  by  the  proportion 
which  the  extinct  species  of  mollusca  bear  to  those  which  were 
then  living  and  have  survived  to  the  present  time.  Such  a 
mode  of  definition  is  open  to  many  objections  ;  but  since  for  the 
urpose  of  accumulating  and  arranging  facts  a  bad  method  is 
etter  than  none  at  all,  and  since  no  better  has  been  proposed, 
it  has  received  general  acceptance.  So  far  as  we  can  gather,  all 
those  beds  are  referred  to  the  miocene  period  which  contain 
more  than  fifty,  and  less  than  eighty,  per  cent,  of  extinct  mol- 
lusca ;  and  if  the  beds  should  not  contain  fossils,  their  relative 
age  may  generally  be  arrived  at  approximately  by  a  considera- 
tion of  their  stratigraphical  position.  In  this  place,  however, 
we  do  not  propose  to  describe  the  succession  of  the  strata  of  each 
country  in  detail,  or  to  point  out  the  varied  faunas  and  floras 
which  have  been  obtained  from  them,  but  will  satisfy  ourselves 
with  a  very  general  allusion  to  them.  Most  of  our  space  will  be 
devoted  to  a  consideration  of  the  bearing  of  some  of  the  facts  or 
indications  of  the  climate  of  the  miocene  period.  On  this  subject 
Professor  Heer,  of  Zurich,  is  the  chief  guide,  and  we  shall  ac- 
cordingly follow  him. 

The  eocene  flora  of  Europe  is  represented  by  specimens 
gathered  at  a  few  localities  of  very  limited  area ;  but  the 


miocene  flora  is  represented  by  specimens  from  places  scattered 
all  over  Europe,  so  that  it  may  be  hazardous  to  state  positively 
what  were  the  general  features  of  the  floras  of  the  various  ter- 
tiary periods.  But  taking  the  facts  that  are  accessible,  they  indi- 
cate that  the  eocene  flora  was  tropical  in  its  character,  and  most 
allied  to  the  living  Indo-Australian  flora,  and  that  the  more 
characteristic  American  forms  are  poorly  represented.  The 
lower  miocene  flora  is  of  a  less  tropical  character ;  the  Indo- 
Australian  forms  arc  still  predominant,  while  the  deciduous 
trees  similar  to  those  which  form  so  conspicuous  a  feature  in  the 
present  European  forests  first  acquire  importance,  and  there  is  a 
closer  approximation  to  the  American  species.    During  the  later 
miocene  period  the  tropical  types  formed  an  appreciable  propor- 
tion of  the  flora,  the  genera  of  sub-tropical  and  temperate 
regions  predominated,  the  American  character  of  the  vegetation 
had  become  more  decided,  and  the  genera  which  now  charac- 
terize the  floras  of  the  Mediterranean  region  and  of  the  neigh- 
bouring Atlantic  isles,  were  first  introduced.    At  a  later  period, 
that  named  pliocene,  the  genera  of  tropical  regions  diminish, 
and  those  of  warm  regions  increase,  in  importance,  and  the 
American  character  is  still  conspicuous.    A  large  proportion  of 
the  species  lived  on  from  miocene  into  pliocene  times,  but  nearly 
all  correspond  to  such  as  now  thrive  in  warm  and  temperate  cli- 
mates.   As  we  come  nearer  to  the  present  time  the  species 
acquire  more  and  more  nearly  their  present  geological  distribu- 
tion, so  that  most  of  those  which  have  been  found  in  post-plio- 
cene beds  are  still  to  be  found  living  in  the  same  district  in 
which  they  grew  during  the  post-pliocene  period.    The  modifi- 
cations in  the  floras  seem  to  indicate  a  gradual  depression  of  the 
temperature  from  the  eocene  period  to  the  present  time.  Such 
are  Professor  Heer's  general  views,  which  he  supports  by  de- 
scending into  still  further  detail,  and  even  attempting  to  ascer- 
tain what  was  the  mean  annual  temperature  of  each  period.  We 
believe  that  too  much  importance  is  attached  to  the  influence  o 
the  temperature  in  regulating  the  geographical  distribution  z 
plants  at  different  periods,  and  that,  although  Professor  Heer! 
main  conclusions  may  be  correct,  the  logic  is  not  sound.  Some 
of  the  reasons  for  so  thinking  are,  that  while  temperature  has 
undoubtedly  considerable  influence  on  the  prosperity  of  plants, 
still  there  are  other  conditions  almost,  if  not  quite  as  influential, 
modifications  in  which  would  probably  enable  the  plant  to 
flourish  best  under  a  colder  or  a  warmer  climate.    Again,  it  is 
to  be  noticed  that  the  plants  of  the  miocene  period  of  one 
country  only  do  not  all  indicate  the  same  climate  :  some  are 
analogous  to  the  tropical  species,  others  to  those  which  are  now 
restricted  to  much  colder  latitudes.    If  the  tropical  species  can 
now  only  thrive  in  a  very  hot  country,  and  the  temperate  zon 
species  in  a  cool   country,  how  is  it  that  they  flourished 
together  on  the  same  area  in  former  times  ?    One  answer  migh 
be  that  the  district  had  a  bold  orograpldc  outline,  that  the  tro- 
pical plants  inhabited  the  plains,  and  the  temperate  species  the 
highlands.    But  so  far  as  we  can  gather,  the  country  was  less 
boldly  modelled  in  the  miocene  period  than  it  is  now.  Another 
reason,  of  a  more  cogent  character  is,  that  amongst  plants,  and 
also  amongst  animals,  many  cases  have  been  observed  in  which 
a  group  living  together  on  a  certain  area  at  a  particular  period, 
is  found  to  have  spread  out  at  a  subsequent  period,  and  to  have 
become  differentiated,  by  which  we  mean,  that  one  portion  has 
migrated  in  one  direction,  and  another  in  the  opposite.    This  is 
the  case  with  the  miocene  flora,  whose  analogues  are  now  met 
with  in  the  direction  of  all  points  of  the  compass.    We  believe 
that  modifications  of  physical  geography  will  afford  the  true 
clue  to  the  efficient  agents  which  have  brought  about  the  shift- 
ing composition  and  distribution  of  floras,  and  that  consequently 
the  best  hypothesis  will  be  based  upon  a  consideration  of  the 
changes  which  have  taken  place  in  all  the  elements  of  physical 
geography  of  which  temperature  is  only  one  out  of  many.  With 
this  digression,  which  is  inserted  by  way  of  caution,  and  not 
with  the  slightest  intention  to  refute  Professor  Heer's  arguments, 
we  will  resume  the  Professor's  train  of  reasoning.   The  principal 
indications  of  a  warmer  climate  in  Switzerland  are  the  great 
number  of  species  ;  the  large  proportion  of  ligneous  plants  ;  the 
prevalence  of  evergreen  shrubs  and  trees  ;  the  relative  annual 
season  when  the  trees  put  forth  their  leaves  and  blossoms ; 
and  the  general  character  of  the  vegetation,  which,  while  com- 
prising numerous  tropical  genera,  resembles  most  nearly  the 
present  flora  of  the  southern  United  States,  next,  that  of  the 
Mediterranean  area,  and  lastly  those   of  the  Canarian  and 
Japanese  isles.    The  composition  alone  negatives  the  idea  that 
the  climate  was  like  what  middle  Europe  now  has,  because  the 
winters  of  that  area  would  now  cut  off  the  palms,  the  laurels,  the 
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evergreen  figs,  the  Acacia  Gccsalpinia,  the  camphor  plants,  and 
the  cinnamon  shrubs.  On  the  other  hand  the  presence  of  pines, 
beeches,  poplars,  elms,  nut-trees,  and  others,  show  that  the  cli- 
mate was  not  tropical.  In  order  to  illustrate  his  idea  L'rofc  •.  or 
Heer  gives  a  table  of  the  present  distribution  of  the  nearest 
living  representatives  of  the  Swiss  mioccne,  which  he  divides 
into  four  stages.  This  table  also  seems  to  illustrate  the  wide 
dispersal  of  the  ancient  Swiss  flora. 


Eunor-E. 

Asia. 

America. 

A  r- 
HICA. 

Aus- 

TUALIA. 

53 

Mediterranean 
zone. 

Temperate 
zone. 

"Warm  zone. 

Torrid  zone. 

North  United 
States. 

South  United 
States. 

'& 

o 
H 

o 

|  Atlantic  Isles. 

|  Kest  of  Africa. 

1st  stage  . 
2nd  stage  . 
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It  is  thought  that  these  facts  indicate  a  nearly  uniform  tem- 
perature throughout  the  lirst  three  stages,  and  a  sbght  decline  in 
the  fourth.  The  climate  of  the  lower  miocene  is  considered  to 
be  somewhat  like  those  of  Tenerife,  Tunis,  South  China,  and  the 
vicinity  of  New  Orleans,  where  the  mean  annual  temperature  ranges 
from  about  68°  F.  to  72°  F.;  while  that  of  the  upper  miocene  is 
thought  to  have  had  a  climate  similar  to  those  of  Madeira,  South 
Spain,  Japan,  and  New  Georgia,  in  which  countries  the  mean 
annual  temperature  is  not  far  from  65°  or  66°.  Professor  Heer, 
however,  expressly  points  out  that  none  of  the  recent  climates 
referred  to  was  precisely  like  that  of  the  Swiss  miocene,  which 
doubtless  had  peculiarities  of  its  own.  The  commingling  of 
tropical  and  temperate  plants  indicates  an  equability  of  the 
seasons,  such  as  is  usually  characteristic  of  insular  districts.  He 
enters  into  calculations  which  lead  to  the  probability  that  the 
local  circumstances  being  the  same,  the  temperature  was  about 
16°  F.  higher  than  at  present  during  the  lower  miocene,  and 
rather  more  than  12°  F.  higher  during  the  upper  miocene  period. 
The  relation  of  the  temperature  of  the  miocene  to  that  in  the 
periods  before  and  after  may  be  gathered  from  the  following 
table.  If  the  facts  are  correct,  it  affords  material  towards 
arriving  at  a  most  important  generalisation,  viz.,  the  rate  at 
which  the  temperature  has  declined  during  the  tertiary 
epoch  : — 

Eocene  (Upper)  78°— S0U 

Miocene  (Lower)  68°— 70° 

Miocene  (Upper)  .  _  .  .  .  65° — 66° 
Pliocene  of  Tuscany    .      .      .    .   63° — 65° 

Glacial  period  41° 

Present  period  48° 

Professor  Heer  then  gives  long  lists  of  the  mammalia,  insects, 
and  other  classes,  and  points  out  how  they  corroborate  the  conclu- 
sions based  on  the  plants,  for  which  details  the  reader  is  referred 
to  Professor  Hcer's  work.  The  extent  to  which  the  miocene  flora 
flourished  towards  the  poles  is  one  of  the  most  remarkable  facts 
connected  with  this  subject.  In  North  Greenland,  lat.  70°  N., 
species  of  Sequoia,  identical  with  those  which  flourished  at  the 
same  period  in  England  and  Switzerland,  have  been  found  in 
miocene  strata  along  with  poplars,  willows,  beeches,  oaks, 
walnuts,  and  numerous  evergreens.  There  is  no  question  that 
these  lived  on  the  spot,  and  were  not  drifted  to  the  locality. 
Farther  north,  in  Spitzbergen,  lat.  78°  56'  N.,  a  flora  of  nearly 
one  hundred  species  has  been  detected  of  this  age,  and  amongst 
other  species  there  occur  two  belonging  to  the  genus  Taxodium, 
a  hazel,  poplar,  alder,  beech,  plane,  and  lime.  Such  facts  speak 
very  decidedly  in  favour  of  a  warmer  climate,  since  these 
latitudes  will  now  only  support  a  very  few  species  of  dwarf 
plants,  and  the  repressive  influence  is,  there  is  very  little 
doubt,  the  exceedingly  low  temperature.  It  is  probable  that 
vegetation  may  have  extended  all  over  the  northern  hemisphere 
in  miocene  times,  since  at  the  present  time  willows,  limes,  and 
other  hardy  genera  range  from  4°  to  10°  farther  north  than  the 
planes,  beeches,  Taxodium,  &c. ;  these  latter,  as  we  have  seen, 
occur  north  of  78°,  so  that  willows  might  have  extended  to  88° 
or  even  90°. 

Having  referred  to  the  high  temperature  of  the  period,  we  will 
now  briefly  allude  to  a  remarkable  set  of  phenomena  which  seem 
to  imply  a  considerable  degree  of  cold  in  a  region  so  far  south  as 
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Turin.  In  the  neighbourhood  of  that  city  is  the  hill  of  Snperga, 
composed  of  a  conglomerate  assigned  to  the  upper  miocene  group 
of  strata.  This  conglomerate  is  in  part  made  up  of  large  block*, 
some  of  which  are  14  feet  long,  and  one  has  been  found  trhich 
was  26  feet  long.  Many  of  them  are  angular,  and  a  few  of  them 
are  faintly  striated  and  polished  on  one  side;.  At  the  present  time 
the  nearest  strata  in  situ,  similar  to  the  larger  blocks  is  distant 
some  twenty  or  more  miles,  but  the  country  lias  been  so  altered 
that  it  is  difficult  to  say  where  the  blocks  have  been  transported 
from.  If  they  have  been  transported  from  a  distant  locality, 
as  certainly  seems  to  be  the  case,  one  is  almost  compelled  to 
infer  that  ice  existed  in  such  considerable  quantities  as  to 
imply  a  glacier-generating  land.  If  the  northern  hemisphere 
was  covered  with  verdure,  and  swarmed  with  a  varied  animal 
life,  it  is  hard  to  conjecture  where  such  a  land  coidd  have 
been.  There  are  also  apparent  indications  of  miocene  glacial 
beds  amidst  the  strata  of  the  Pyrenees. 

(Heer  et  Gaudin,  li/vhcrches  sur  le  Glimat  el  la  Vegetation 
du  Pays  Tertiaire;  Lyell,  Elements  of  Geology,  6th  Edition  ; 
Lyell,  Principles  of  Geology,  vol.  i.  10th  Edition.) 

M0HO.  The  name  given  by  the  New  Zealanders  to  Notornis 
Mantelli  [Notornis,  E.  C.  S.] 

MOLA,  a  name  which  is  sometimes  given  to  a  group  of 
plectognathous  fishes,  usually  named  Orthagoriscus,  and 
familiarly  known  as  sun-fishes.  The  genus  is  more  appro- 
priately noticeable  under  Orthagoriscus  [Orthagoriscus,  E.  C. 
vol.  iv.  col.  133],  but  here  we  would  briefly  refer  to  the  memoir 
by  Steenstrup  and  Liitken,  in  which  a  critical  examination  is 
given  of  the  genus  under  the  name  of  Mola.  According  to  them 
it  includes  three  species  only,  viz.,  if.  nasus,  M.  Ihtzii,  and  M. 
truncata.  They  describe  the  greater  modifications  of  form, 
physiognomy,  and  integumental  peculiarities  which  are  de- 
veloped in  the  same  individual  during  its  lifetime,  and  indicate 
how  some  ichthyologists  have  considered  these  characters  to  be 
demonstrative  of  distinct  genera,  and  even  families.  The  genera 
Molacanthus  and  Acanthosoma,  as  also  the  family  Molacanthidee, 
are  based  upon  what  are  really  individual  differences. 

(Steenstrup  and  Liitken,  Oefv.  Dansk.  Vidensk.  Selsk.  For- 
handlingar  for  1863,  p.  36). 

MOSASAURUS  [E.  C.  vol.  iii.  cols.  900—902].  At  the  con- 
clusion of  the  E.  C.  article  a  slight  reference  is  made  to  the 
occurrence  of  some  remains  belonging  to  this  genus  in  North 
America.  By  what  appears  to  be  a  sbght  misprint  it  seems  that 
Dr.  Harlan  discovered  some  teeth  in  Philadelphia;  but  the  cor- 
rect reading  we  have  little  doubt  is  that  they  were  found  by  Dr. 
Harlan,  of  Philadelphia,  in  the  vicinity  of  Woodbury,  New 
Jersey.  Many  other  remains  have  been  obtained  from  the  same 
state,  more  especially  in  Burlington  and  Monmouth  counties  ; 
fragments  of  the  skeleton  and  isolated  bones  have  also  been  met 
with  in  Alabama,  in  the  region  through  which  the  Upper  Mis- 
souri flows,  and  in  a  few  other  states.  The  most  important 
remains  are  those  discovered  on  the  Upper  Missouri  in  the 
vicinity  of  Big  Bend.  They  consisted  of  a  greater  portion  of  the 
skeleton,  and  comprised  an  almost  complete  skull,  and  eighty- 
seven  vertebra?.  They  were  fully  described  by  Dr.  Goldfuss  in 
the  '  Transactions  of  the  Academy  of  Bonn.'  ('  Nova  Acta 
C.  L.  C.  Nat.  Cur.:  xxi.  p.  173.)  Although  the  materials  relating 
to  this  genus  are  increasing,  it  does  not  appear  that  there  is  yet 
sufficient  to  enable  one  to  form  a  clear  idea  of  its  structure  and 
affinities.  Professor  Leidy  has  given  very  full  accounts  of  all 
the  American  remains  accessible  to  him.  He  seems  inclined  to 
refer  most  of  the  fragments  to  one  species  only,  viz.,  M.  Mitchclli; 
but  he  indicates  that  it  is  possible  that  they  may  belong  to  several 
species ;  if,  however,  they  do  belong  to  one  species,  the  range  of 
variation  was  extraordinary.  His  memoir  is  an  important  con- 
tribution to  the  literature  of  the  subject,  as  he  points  out  the 
minute  differences,  and  shows  how  the  characters  of  the  teeth  are 
correlated  with  their  position  in  the  jaw.  He  also  dwells  upon 
some  features  in  which  the  American  remains  differ  essentially 
from  the  Mosasaurus  of  Maastricht,  as  described  by  Cuvier, 
Owen,  and  others.  This  will  be  perceived  from  the  following 
summary  which  he  gives  of  the  conclusions  arrived  at  by  former 
observers  and  by  himself.  The  original  account  is  abundantly 
illustrated  with  figures  and  references. 

He  dwells  upon  the  great  diversity  in  the  size  and  form  of  the 
teeth  found  in  the  United  States,  and  remarks  that  he  hesitates 
whether  they  should  be  assigned  to  one  or  more  species  of  the 
same  genus  or  to  several  genera.  The  difficulty  is  not  lessened 
by  the  circumstance  that  examination  of  the  casts,  figures,  and 
descriptions  of  the  Maestricht  specimen  does  not  enable  one  to 
detect  those  minute  shades  of  character  which  would  materially 
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assist  in  settling  such  doubts.  He  then  goes  on  to  say  that 
Cuvier's  description  of  the  teeth  of  M.  Campcri  is  general,  and 
that  "  he  observes  that  they  are  all  pyramidal,  and  slightly 
curved ;  their  external  face  is  plane,  and  defined  by  two  acute 
ridges  from  the  internal  face,  which  is  round  or  demiconical. 
Subsequently  he  remarks  that  the  ridges  are  entire,  and  without 
denticulation.  He  does  not  refer  to  the  existence  of  divisional 
planes  upon  the  teeth  ;  and  an  inspection  of  undoubted  teeth  of 
the  genus  leaves  no  question  that  the  ridges  of  the  crown  are 
minutely  denticulate  in  the  unworn  condition.  An  examination 
of  the  cast  also  proves  that  there  is  some  diversity  in  the  shape 
of  the  teeth  in  different  parts  of  the  series.  Goldfuss,  in  describ- 
ing the  teeth  of  Mosasaurus,  says  they  are  slightly  compressed 
laterally,  towards  the  apex  feebly  curved  backwards,  and  are 
divided  into  a  large  inner  and  small  outer  half  by  an  acute 
linear  ridge,  which  is  transversely  striated.  Their  surface  ap- 
pears polygonal,  the  outer  surface  presenting  five,  the  inner 
seven  pyramidal  planes.  Professor  Owen,  in  referring  to  the 
description  of  Goldfuss,  remarks,  that  '  the  feeble  indications  of 
angles  observable  in  some  of  the  teeth,  those  of  the  upper  jaw 
chiefly,  of  the  Mosasaurus  Hoffmani,  do  not  bear  out  the  term 
polygonal  which  he  applies  to  the  crown  of  that  species,  as  well 
as  to  those  of  his  Mosasaurus  Maziniiliani ;  still  less  can  I  find 
these  angles  so  constant  and  regular  as  to  divide  the  outer  sur- 
face of  the  crown  into  live,  and  the  inner  surface  into  seven 
facets.'  The  plaster  cast  of  the  jaws  of  the  Maestricht  Monitor 
shows  that  the  front  teeth  are  narrower  than  those  behind.  The 
external  surface  of  the  crown  is  comparatively  narrow,  and 
slightly  convex,  while  the  internal  surface  is  of  considerable 
extent,  forming  in  section  the  transverse  half  of  an  ellipsoid. 
In  passing  backward  in  the  dental  series,  it  appears  that  the 
external  surface  of  the  crown  increases  in  breadth,  and  becomes 
more  convex,  while  the  internal  surface  in  a  corresponding 
manner  decreases.  In  the  back  teeth  the  crown  appears  to  be 
laterally  compressed  concave,  with  the  external  surface  nearly  as 
wide  and  convex  as  the  internal,  so  that  a  transverse  section 
presents  an  ellipse  with  acute  poles.  Thus  the  front  teetli  of 
the  cast  correspond  with  those  usually  described  as  characteristic 
of  Mosasaurus,  while  the  back  ones  are  more  like  those  supposed 
by  Professor  Owen  to  indicate  a  distinct  genus,  which  lie  has 
named  Leiodon.  In  most  of  the  teeth  usually  assigned  to  Mosa- 
saurus, the  inner  and  outer  surfaces  of  the  crown  are  more  or 
less  distinctly  subdivided  into  a  series  of  narrow  planes,  which 
are  most  evident  towards  the  base  of  the  crown.  These  planes 
are  variable  in  number,  and  are  often  slightly  depressed  or 
feebly  concave.  They  are  sometimes  multiplied  towards  the 
base,  but  become  indistinct,  or  even  disappear  at  the  summit. 
In  the  plaster  cast  the  divisional  planes  of  the  surfaces  of  the 
crown,  while  sufficiently  evident  in  the  more  anterior  teeth, 
appear  to  be  obsolete  in  those  most  posterior,  though  it  is  true 
that  their  absence  in  the  latter  may  arise  from  defective  model- 
ling. In  the  Maestricht  Monitor  Cuvier  observes  that '  the  teeth 
are  hollow  only  during  their  development,  as  they  are  then  in 
all  animals.  They  become  filled  throughout  their  length,  and 
are  most  frequently  found  entirely  solid.  They  complete  their 
development  in  becoming  attached  to  the  jaw  by  means  of  an 
osseous  body  very  different  in  structure  from  that  of  the  tooth, 
with  which  it  is  nevertheless  intimately  associated.  The  succes- 
sional  tooth  originates  in  a  special  alveolus  produced  at  the  same 
time,  and  it  penetrates  the  osseous  body  of  the  tooth  in  use.  In 
enlarging,  the  successional  tooth  finally  detaches  the  osseous 
body  from  the  jaw,  with  which  it  was  organically  united  ;  the 
body  by  a  sort  of  necrosis  being  shed,  and  carrying  with  it  the 
tooth  it  supported.  Gradually  the  successional  tooth,  with  its 
body,  improperly  called  its  osseous  root,  assumes  the  position 
from  which  the  old  one  was  removed.'  Subsequently  Cuvier, 
after  remarking  that '  he  had  formerly  committed  the  error  of 
calling  the  osseous  structure  connecting  the  tooth  with  the  jaw 
the  root,'  observes  that  '  he  had  since  recognised  it  to  be  the 
dental  pulp,  which,  instead  of  remaining  soft  as  in  mammals, 
becomes  ossified  and  identified  with  the  alveolus.'  Cuvier  con- 
tinues :  '  The  tooth  has  no  true  root,  but  adheres  strongly  to  the 
pulp  which  secreted  it,  and  is  further  held  in  connection  with  it 
by  the  remains  of  the  capsule  which  furnished  the  enamel,  and 
which  by  becoming  ossified  also,  and  uniting  itself  with  the 
maxillary  bone  and  ossified  dental  pulp,  inserts  and  fixes  the 
tooth  with  additional  force.'  Again,  in  comparing  the  mode  of 
implantation  of  the  teeth  of  Mosasaurus  with  the  living  Monitor 
and  Iguana,  Cuvier  observes  of  the  former  that  'the  socles 
(pedestals)  or  ossified  pulps,  which  support  the  teeth,  are  ad- 
herent in  hollows  or  true  alveoli  contrived  in  the  thickness  of 


the  border  of  the  jaw.'  Goldfuss,  referring  to  the  Maestricht 
and  Missouri  Mosasaurus,  says,  '  In  both,  the  crowns  of  the 
teeth,  invested  with  shining  enamel,  are  sustained  upon  the 
dental  capsule  which  i3  transformed  into  an  osseous  socle,  co- 
ossified  with  the  alveolus,  and  they  are  in  part  hollow  internal  ly 
and  in  part  solid.'  Owen,  in  his  '  Odontography,'  p.  258,  in 
reference  to  Alosasaurus,  observes  that  'the  maxillary  teeth 
combine  the  pleodont  with  the  acrodont  characters.'  Further  on 
he  continues  :  '  Its  dentition  exhibits  in  an  eminent  degree  the 
acrodont  character  ;  the  teeth  being  supported  on  expanded 
conical  bases  anchylosed  to  the  summit  of  the  alveolar  ridge  of 
the  jaws  ;  no  existing  saurian  exactly  parallels  this  mode  of 
attachment  of  the  teeth,  either  in  regard  to  the  breadth  of  the 
alveolar  border  or  in  the  relative  size  of  the  osseous  cones  to  the 
teeth  which  they  support.  A  shallow  socket  is  left  where  the 
tooth  and  its  supporting  base  are  shed.'  The  same  authority  in 
a  more  recent  work,  'Palaeontology,'  p.  279,  remarks  that  'the 
teeth  are  anchylosed  to  eminences  along  the  alveolar  border  of 
the  jaw,  according  to  the  acrodont  type.  Pictet,  in  his  '  Traite 
de  Paleontologie,'  vol.  i.  p.  504,  speaks  of  the  teeth  of  Mosasaurus 
as  being  deprived  of  true  roots,  and  anchylosed  to  the  jaw. 
Gibbes  in  his  '  Memoir  on  the  Mosasaurus,'  follows  the  descrip- 
tions of  Cuvier  and  Owen.  Gervais,  in  the  'Zoologie  et  Paleon- 
tologie Francaise,'  vol.  i.  p.  262,  in  describing  some  teeth  which 
he  refers  to  Leiodon,  observes  that,  as  in  Mosasaurus,  they  are 
inserted  in  alveoli,  with  which  their  base  is  identified  by 
means  of  the  surrounding  layer  of  cement.  In  a  note  he  adds 
the  remark,  '  C'est  a  tort  que  l'on  decrit  les  dents  des  Mosa- 
saurus comme  reellement  acrodont  a  la  maniere  de  celles  de  beau- 
coup  de  Sauriens  actuels.'  From  the  fossil  specimen  I  have  had 
the  opportunity  of  exanuning,  the  history  of  the  dentition  of 
Mosasaurus,  so  far  as  I  have  been  able  to  trace  it  from  the 
imperfect  materials,  appears  to  be  as  follows  : — The  mature  teeth 
of  Mosasaurus  have  curved  conical  crowns,  with  long,  robust 
fangs  inserted  into  sockets  or  alveoli,  with  which  they  were  at 
first  connected  in  the  ordinary  manner  by  connective  tissue,  but 
with  which  they  subsequently  became  firmly  co-ossified.  They 
contain  in  the  interior  a  large  fusiform  pulp  cavity,  communi- 
cating through  a  canal  with  a  funnel-shaped  pit  at  the  end  of 
the  fang.  The  conical  crowns  of  the  teetn  are  curved  backward 
with  an  inclination  inward ;  the  curvature  being  more  rapid 
approaching  the  apex.  They  are  generally  divided  in  front 
and  behind  by  an  acute  ridge  into  an  inner  and  an  outer 
surface.  In  some  teeth  apparently  belonging  to  the  most 
posterior  of  the  dental  series  of  the  jaws,  and  to  those  of  the 
pterygoid  bones,  there  is  only  one  ridge,  which  is  situated  along 
the  back  or  concave  border  of  the  crown.  The  ridges  exhibit  a 
minutely  crimped  and  subdenticulated  arrangement  wlrich  was 
obliterated  by  wearing.  The  proportionate  extent  of  the  inner  and 
outer  surfaces  of  the  crown,  as  defined  by  the  two  ridges  above 
indicated,  varies  very  much  in  the  different  specimens  of  fossil 
teeth,  apparently  according  to  the  position  the  latter  occupied  in 
the  dental  series.  In  those  teeth  which  I  suspect  to  belong  to 
the  anterior  part  of  the  dental  series  the  crown  has  the  form 
corresponding  with  the  descriptions  which  have  usually  been 
given  as  characteristic  in  general  of  the  tooth  of  Mosasaurus.  It 
is  very  unequally  divided  by  the  acute  ridges  ;  the  inner  surface 
occupying  two-thirds  or  more  of  the  extent  of  the  crown.  The 
convexity  or  transverse  curvature  of  the  outer  surface  forms  a 
short  segment  of  a  comparatively  large  circle  ;  that  of  the  inner 
surface  forms  one  half  to  two-thirds  or  more  of  a  circle,  whose 
diameter  is  that  of  the  crown.  The  transverse  section  of  the 
crown  might  be  appropriately  called  shield-shaped.  In  those 
teeth  which  are  supposed  to  belong  to  the  middle  of  the  dental 
series,  the  disproportion  between  the  outer  and  inner  surfaces  of 
the  crown  is  comparatively  trifling,  and  the  transverse  section  is 
circular  or  nearly  so.  Teeth  attributed  to  the  more  posterior 
part  of  the  dental  series  have  their  crowns  compressed  from 
within  outwardly,  and  nearly  equally  divided  by  the  acute 
ridges,  and  in  transverse  section  are  elliptical  with  acute  poles. 
Finally  the  last  teeth  of  the  series  have  compressed  crowns,  with 
a  single  ridge  and  an  ovate  transverse  section.  The  inner  and 
outer  surfaces  of  the  crowns  in  most  of  the  fossil  teeth  are 
unequally  divided  into  narrow  planes,  variable  in  number. 
They  slightly  multiply  towards  the  base  of  the  crown,  and  be- 
come fewer  and  less  distinct,  or  altogether  disappear  towards  the 
apex.  They  vary  in  degree  of  distinctness  in  different  teeth,  and 
in  many  do  not  exist  at  all.  The  fossil  teeth  under  examination 
would  appear  to  indicate  that  the  subdivision  of  the  inner  and 
outer  surfaces  of  the  crown  is  best  marked  in  the  anterior  teeth 
of  the  series,  becomes  less  evident  in  passing  backward,  and 
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ceases  in  the  last  teeth.    Some  of  the  specimens  would  appear  to 
show  that  the  subdivision  of  the  crown  held  some  relation  w  ith 
the  age  of  the  animal ;  not  existing  in  the  young,  but  developed 
in  the  mature  animal..  Other  specimens  appear  to  indicate  that 
the  dilference  was  due  to  individual  peculiarity,  or  perhaps  in 
some  it  may  denote  a  difference  of  species  if  not  of  genus.  The 
fangs  of  the  teetli  of  Mosasaurus  are  remarkable  for  their  great 
proportionate  size,  being  several  times  the  bulk  of  the  crown 
they  support.    From  the  enamel  border  of  the  base  of  the  crown 
the  fang  expands  in  the  form  of  a  cone  to  the  entrance  of  its 
socket,  where  it  presents  its  greatest  diameter,  and  is  more  or 
less  denned  by  a  shoulder  or  ledge.    The  intra-alveolar  portion 
of  the  fang  from  two  to  four  times  the  length  of  the  cxtm-alvco- 
lar  portion  is  straight,  oblique  slightly  curved,  cylindroid  and 
slightly  narrowed  towards  the  obtusely  rounded  end.  Fre- 
quently it  is  more  or  less  compressed  from  without  inwardly, 
and  occasionally  wrinkled  at  bottom.    The  mature  fang  was  at 
first  simply  inserted  about  three-fourths  or  more  of  its  length  in 
its  socket,  with  which  it  was  evidently  adherent  in  the  ordinary 
manner  by  connective  tissue.    Subsequently,  however,  it  be- 
came firmly  co-ossified  with  the  alveolus  ;  the  ledge  or  base  of 
the  extra-alveolar  portion  with  the  entrance  of  the  alveolus  at 
the  bonier  of  the  jaw  ;  the  intra-alveolar  portion  with  the  sides 
and  bottom  of  the  alveolus.    The  pulp  cavity  of  the  mature 
teeth  of  Mosasaurus  occupies  a  large  extent  of  space  in  their  in- 
terior.    It  is  fusiform,  or  doubly  conical,  one  cone  extending 
into  the  crown,  the  other  into  the  fang.    It  communicates  by  a 
large  canal  with  a  funnel-shaped  pit,  usually  more  or  less  com- 
pressed at  the  bottom  of  the  fang.    Occasionally  the  fang  is 
occupied  by  a  coarse  cementum  pervaded  by  many  large  vas- 
culo-neural  canals.    The  crown  of  the  teeth  of  Mosasaurus  is 
composed  of  compact  dentine  invested  with  a  thin  layer  of 
enamel.    At  the  base  of  the  enamelled  crown  the  dentine  ex- 
tends in  the  form  of  an  inverted  cone,  within  the  extra-alveolar 
portion  of  the  fang,  and  terminates  in  a  thin,  abrupt  annular 
margin,  encircling  the  pulp  cavity.    The  dentine  presents  the 
ordinary  constitution  of  an  amorphous  substance  pervaded  with 
innumerable  canalicrdi  diverging  from  the  pulp  cavity  to  the 
periphery  of  the  crown,  dividing  in  their  course  and  giving  off 
multitudes  of  lateral  anastomosing  branches.    Below  the  enamel 
border  of  the  crown  the  dentine  is  defined  from  the  cementum 
of  the  extra-alveolar  portion  of  the  fang  by  a  more  amorphous 
bond  of  union  of  the  two  structures.    The  fang  is  composed  of 
cementum  or  bone.    It  is  mainly  composed  of  vertical  osseous 
fibres,  pervaded  by  numerous  vascular  canals  pursuing  the  same 
course  as  the  former.    It  is  of  much  finer  texture  than  the  bone 
of  the  jaw  with  which  it  may  be  intimately  co-ossified,  and  is 
admirably  adapted  to  sustain  the  crowns  of  the  teeth,  both  as 
regards  its  organic  and  its  physical  functions.    The  teeth  of 
Mosasaurus  belonging  to  the  functional  series  or  those  in  use, 
were  succeeded  by  a  new  set  which  underwent  their  develop- 
ment at  the  postero-internal  portion  of  the  alveoli  occupied  by 
the  former.   For  the  reception  of  the  growing  crowns  of  the  new 
teeth  the  fangs  of  the  functional  series  were  gradually  excavated, 
through  absorption  of  their  structure,  in  a  direction  from  within 
obliquely  outward  and  forward,  upward  and  downward.  At  first 
the  inner  parapet  of  the  jaw  slightly  contributed  to  the  parietes 
of  the  cavity  for  the  new  tooth,  but  with  this  trifling  exception 
it  was  throtigli  excavation  of  the  contiguous  fang  of  the  func- 
tional tooth  that  the  former  was  accommodated.  In  the  progress 
of  the  excavation,  the  pulp  cavity  of  the  functional  tooth  became 
exposed  and  then  cut  off  from  communication  with  the  nerves 
and  blood-vessels  which  supplied  its  contained  pulp.    The  fossil 
specimens  further  indicate  that  it  was  during  the  progress  of  the 
excavation  of  the  fangs  of  the  functional  teeth  that  these  became 
co-ossified  with  their  alveoli,  as  if  to  resist  a  tendency  to  expul- 
sion from  the  jaw.    The  cavities  for  the  new  teeth  in  the  fossils 
are  ovoid  in  form  and  open  at  the  postero-internal  part  of  the 
extra-alveolar  portion  of  the  base  of  the  fangs  of  the  functional 
teeth  ;  and  from  the  opening  the  apex  is  seen  protruding.  After 
the  development  of  the  crown  of  the  new  tooth  the  fang  was 
produced,  and  the  increase  gradually  became  so  great  at  the  next 
step  as  to  have  converted  the  fang  of  the  old  tooth  into  a 
large  capsule,  surmounted  by  its  crown  still  in  use.    With  the 
advance  of  growth  of  the  new  tooth  the  crown  of  the  old  one 
became  so  enfeebled  in  its  connection  with  its  excavated  fang  as 
readily  to  be  broken  off  by  external  violence,  or  to  be  displaced 
by  the  continual  growth  of  the  fang  and  protrusion  of  the  crown 
of  the  new  tooth.    The  fang  of  the  latter  continued  its  growth 
within  a  mere  cylinder  of  the  fang  of  the  old  tooth  until  its 
crown  was  made  to  assume  a  position  in  the  functional  series. 


The  development  of  the  new  tootli  was  scarcely  completed 
before  a  successor  commenced  the  same  process,  and  thus  one 
tooth  was  followed  by  another  throughout  the  life  of  the  animal, as 
in  recent  reptiles.  Some  of  tiie  fossil  specimens  show  that  not  un- 
frcquently,  while  a  successional  tooth  occupied  a  cavity  within  the 
fang  of  its  predecessor  it  was  accompanied  by  another,  situated 
behind  the  former.  For  the  accommodation  of  the  second  suc- 
cessor a  cavity  was  produced  not  only  at  the  expense  of  the  fang 
occupied  by  the  first  one,  but  partly  at  the  expense  of  the 
alveolar  partition  and  fore  part  of  the  functional  tooth  behind. 
The  pulp  cavity  of  the  teeth  of  Mosasaurus  varied  in  size  aecozd- 
ing  to  the  period  of  development  and  age  of  the  teeth,  but  all 
the  fossil  specimens  I  have  seen  indicate  that  it  was  absent  at 
no  period.  I  have  never  seen  a  solid  tooth  of  the  American 
Mosasaurus,  contrary  to  the  statement  of  Cuvicr  in  regard  to  the 
Maestricht  Monitor,  that  the  teeth  are  only  hollow  during  their 
development  and  are  most  frequently  found  entirely  solid.  Nor 
does  the  large  size  of  the  pulp  cavity  in  the  mature  teeth  war- 
rant the  term  of  pleodont  applied  to' the  Mosasaurus  by  Owen. 
In  the  shedding  of  the  crowns  of  the  teeth  of  Mosasaurus  they 
appear  generally  to  have  been  detached  from  their  excavated 
fangs  a  couple  of  lines  from  the  enamel  border.  In  several  fossil 
specimens  the  base  of  the  shed  crowns  is  excavated  in  a  conical 
or  lenticular  manner  from  the  periphery  to  the  central  remnant 
of  the  pulp  cavity.  The  peripheral  border  varies  from  a  thin 
sharp  edge  to  a  fractured  one  of  a  couple  of  lines  in  thickness. 
The  remnant  of  the  pulp  cavity,  where  it  communicates  with  the 
excavation,  is  about  a  third  of  the  diameter  of  the  crown,  and 
from  one-third  to  one-half  its  length.  The  alveoli  generally 
appear  to  be  completely  separated  in  the  ordinary  manner 
among  most  animals  by  thin  osseous  alveoli.  In  those  instances 
in  which  there  were  two  nearly  contemporaneous  successors  to  a 
tooth  in  use,  the  crowding  to  accommodate  the  former  appears 
to  have  been  such  that  the  alveolar  partition  was  obliterated, 
and  was  subsequently  replaced  by  the  cylindrical  remains  of  the 
fangs  which  were  excavated  for  the  successional  teeth."  He 
then  proceeds  to  describe  in  detail  the  various  teeth  which  had 
passed  through  bis  hands,  and  which  had  been  obtained  from 
various  localities  in  the  United  States.  All  the  specimens  are 
dug  out  of  strata,  usually  the  greeusands,  forming  portions  of  the 
upper,  or  newer  cretaceous  group.  The  age,  indeed,  seems  to  be 
very  nearly  identical  with  that  of  the  European  relics  belonging 
to  this  genus.  The  range  of  the  genus  must  have  been  consider" 
able,  for  some  bones  were  obtained  by  Chandler  from  the  earth 
forming  the  banks  of  the  river  Purus  in  Brazil. 

(Leidy,  Cretaceous  Reptiles  of  the  United  States,  1865.) 

MOSGHttWE  [E.  C.  vol.  iii.  col.  903— 907J.  The  popular 
name  of  musk-deer,  which  has  been  given  to  the  members  of  this 
family,  expresses  a  truth  which  has  been  already  dwelt  upon  in  the 
E.  C.  a  little.  This  truth  is,  that  in  many  respects  they  resemble 
the  deer.  This  resemblance  is,  however,  not  so  close  as  mi"ht 
be  supposed  from  Dr.  Gray's  statement  in  1836,  that  the  genus 
Moschus  of  Linnaeus  (whose  definition  would  include  all  the 
members  of  the  modern  family  Moschidm),  differs  from  Ccrvv.s  in 
one  character  only,  viz.,  in  having  no  horns.  This  remark  was 
perhaps  intended  to  apply  to  Linnaeus's  generic  definition,  and 
not  to  imply  that  Moschus  and  Cervus  are  identical  in  every 
character  of  generic  importance,  with  the  exception  of  the  horns. 
In  the  sequel  we  shall  have  occasion  to  allude  to  several  im- 
portant differences  between  the  deer  and  the  musk-deer  ;  but  we 
wish  the  reader  to  bear  in  mind  that  although  the  differential 
points  will  chiefly  engage  our  attention,  there  are  numerous 
peculiarities  in  which  the  two  groups  agree. 

A  second  feature  in  which  the  present  article  will  present  im- 
portant modifications  of  the  views  enunciated  in  the  former  one 
has  reference  to  Tragulus.  A  third  feature  is  the  account  of  the 
genus  Hyomoschus.  And  a  fourth  is  the  palaeontology  of  the 
group. 

The  Moschidiv  form  what  is  called  an  aberrant  group.  It  is 
difficult  to  define  precisely  what  is  meant  by  the  term  aberrant, 
but  it  seems  to  imply  something  that  does  "not  harmonise  with 
what  is  thought  to  he  the  general  plan  of  nature.  Thus  the 
MoschidcB  are  like  deer,  and  yet  they  cannot  be  classified  with 
them,  in  consequence  of  deviations  in  their  structure  which 
approximate  them  to  the  camels,  say  some,  and  to  the  pigs 
amongst  Pachydermata,  say  others.  Aberrant  groups,  in  most 
cases,  have  a  more  generalized  structure  than  the  most  flourishing 
existing  families  to  which  they  are  nearest  allied,  and  hence  it 
frequently  happens  that  such  groups  seem  to  belong  to  several 
families,  or  to  find  their  most  natural  position  at  the  extreme 
limits  of  one  or  two  families.    Hence  it  is  that  classifiers  are  so 
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frequently  unsettled  as  to  the  correct  places  which  should  be 
assigned  to  such  groups.  When  aberrant  groups  have  been 
carefully  and  fully  studied,  it  almost  always  happens  that  they 
arc  found  to  be  those  which  commenced  their  existence  at  an 
early  period  of  the  prevalence  of  the  order,  that  a  few,  or  many, 
of  the  nearest  allied  genera  or  families  have  passed  out  of  exist- 
ence, and  that  they  arc  represented  by  a  small  number  of  species 
which  seem,  to  those  who  confine  their  attention  to  living  forms, 
as  though  they  were  out  of  place  in  the  present  fauna  ;  whereas 
to  those  who  study  both  the  living  and  extinct  forms,  they 
appeal  to  be  antiquated,  but  not  anomalous. 

The  last  monographer  of  the  group,  M.  Alphonsc  Milne- 
Kd  wards,  prefers  to  divide  it  into  two  families,  the  Tragulidcc  and 
the  Moschidx.  In  his  opinion  it  comprises  three  genera,  viz., 
Moschus,  Tragulus,  and  Hyomoschus,  and  we  shall  follow  him. 
Before,  however,  entering  into  details,  it  will  be  as  well  to  give 
his  synopsis.  The  position  of  the  group  will  he  gathered  from 
the  annexed  arrangement  of  the  Itumiuantia  in  two  sub-orders. 
The  lirst  sub-order,  I'halangigrada,  comprises  one  family  only, 
the  Camelidcc.  The  second  sub-order,  Unguligrada,  includes  the 
families  Girafidcc,  Bovidw,  Capriilm,  Antilopidce,  Cervidce,  Mos- 
chidm,  and  Tragulidm. 

MoscniDiE. 

Polycotyledonal  placenta.  No  appendages  to  the  forehead. 
Dental  formula  : — 

.        0—0         .        1—1        ,       G— G 
Incisors,  - — ■  ;  canines,  - — -  ;  molars,  - — 
4 — 4  0 — 0  0 — 6 

Canines  largely  developed  in  the  male  ;  incisors  in  a  continuous 
series,  similar,  and  spatuliform.  Stomachs  four  in  number. 
Males  provided  with  musk  secreting  glands. 

Moschus. — This  is  the  only  genus  and  comprises  but  one 
species,  M.  moschiferus. 

.  TRAOULIDiE. 

Placenta  diffused.  No  frontal  appendages.  Dental  for- 
mula : — 

T    .        0—0         .       1—1       ,       G— 6 

Incisors,  - — - ;  canines,  :  molars,   

'  4—4  '  0—0  '  G— 6 

Canines  well  developed  in  the  males  ;  incisors  arranged  in  an 
interrupted  series,  the  middle  ones  being  much  wider  and 
Hatter  than  the  others.  Stomachs  three  in  number.  Musk 
secreting  glands  not  present  in  males. 

Tragulus. — As  used  by  the  early  zoologists,  this  name  was 
synonymous  with  Moschus ;  but  in  1843  Dr.  Gray  applied  it  to  a 
section  of  the  Linnoean  genus  Moschus,  and  it  is  in  this  restricted 
sense  that  it  is  now  employed.  Milne-Edwards  defines  it  as 
having  the  middle  metacarpal  and  metatarsal  bones  co-ossified 
into  one  canon  bone  ;  the  lateral  digits  well  developed,  and 
nearly  co-equal  with  the  canon  bone ;  and  the  inter-maxillary 
bones  united  with  the  nasals. 

T.  javanicus,  Pallas. — Size  small.  The  general  colour  is 
fulvous,  mingled  with  black  on  the  back  and  red  on  the  flanks. 
The  neck  is  gray  ;  the  throat  is  marked  with  tliree  white  bands, 
separated  by  gray  interspaces.  The  head  is  black  above,  which 
tint  is  continued  backwardly  along  the  nape  of  the  neck.  The 
tail  is  moderately  long,  brown  on  the  upper,  and  white  on  the 
lower  side,  the  last  mentioned  colour  also  prevailing  at  the 
extremity.  The  metatarsus  is  bald  on  its  posterior  surface,  as 
also  is  the  space  between  the  lower  maxillaries  behind  the 
chin. 

T.  napu,  Raffles. — Size  considerable.  Colour  fulvous,  mingled 
with  black.  Head,  nape,  and  back  darker  than  the  rest  of  the 
body.  Throat  marked  with  five  white  bands,  one  of  which  is 
median,  and  four  lateral ;  of  the  four  two  are  extensive,  and 
situated  low  down,  while  the  other  two  are  small,  and  stretch 
along  the  maxillaries.  The  space  between  the  large  bands  is 
almost  black  ;  and  a  dark  line  runs  from  the  eye  to  the  nostrils. 
The  tail  is  of  moderate  length,  fulvous  on  the  upper  side,  and 
white  on  the  under  side  as  well  as  at  the  extremity.  Metatarsi 
bare  behind.  A  bald  patch  is  situated  at  the  angle  of  the  maxil- 
lary, just  behind  the  chin. 

T.  Kanchil,  Raffles. — Size  small.  Feet  high.  Colour  of  a 
deep  reddish  hue  on  the  upper  portions  of  the  body  ;  middle  and 
upper  parts  of  the  neck  marked  with  a  well-defined  black  band. 
Throat  longitudinally  barred  with  three  white  bands,  with  inter- 
spaces of  the  same  colour  as  on  the  sides  of  the  neck.  Tail  mode- 
rate in  length,  brown  above,  but  white  below  and  at  the  tip. 
Metatarsus  bare  behind.  The  maxillary  angle  behiud  the  chin 
is  also  bald. 


T.  Stanley  arms,  Gray. — Size  medium  as  regards  the  other 
species  of  the  genus.  Colour  bright  red,  modified  bj  black  on 
the  back  and  on  the  upper  portions  of  the  neck  ;  the  elides  of  the 
neck,  as  well  as  the  flaiiks  of  the  body,  arc  red.  Throat  marked 
with  five  white  bands,  of  which  the  two  uppermost  are  the 
smallest ;  the  interspaces  have  the  same  colour  as  the  neck. 
The  jaws  are  red  ;  and  the  head  is  more  or  less  tinted  with 
red  on  the  upper  portions.  The  tail  is  of  moderate  length,  white 
on  the  under  side,  as  also  at  the  tip,  and  red  above.  The  hinder 
face  of  metatarsus  is  bald.  The  inter-maxillary  space  behind  the 
chin  is  also  bald. 

T.  meminna. — Size  medium.  Body  ornamented  with  white 
spots  and  bands.  The  general  colour  is  fulvous,  the  tint  being 
darkest  on  the  head  and  upper  portions.  The  neck  has  five 
white  bands,  of  which  the  uppermost  lateral  pair  ore  very  long, 
and  the  lower  two  much  shorter  than  in  the  foregoing  species  ; 
the  interspaces  correspond  in  colour  with  the  sides  of  the  neck. 
Tail  very  short ;  fulvous  above,  and  white  below  and  at  the 
extremity.  Hinder  face  of  metatarsus  covered  with  hair, 
and  the  intermaxillary  space  behind  the  chin  is  also  covered 
with  hair. 

Hyomoschus,  Gray. — Median  metacarpal  bones  distinct  at  all 
ages.  The  metatarsal  bones  are  first  isolated,  and  subsequently 
united  to  the  canon  bone.  The  lateral  digits  are  well  developed, 
of  robust  proportions,  and  co-extensive  with  the  middle  digits. 
The  inter-maxillaries  are  never  connected  with  the  nasal. 

H.  aquaticus,  Ogilby.  Body  heavy  in  proportions,  long,  and 
low  on  the  legs,  of  a  brown  colour,  and  marked  on  the  flanks 
with  spots  and  bars  of  white.  Throat  ornamented  with  five 
longitudinal  bands,  of  which  the  two  upper  lateral  ones  arc  very 
bug  ;  the  interspaces  between  them  have  the  same  colour  as  the 
sides  of  the  neck.  Tail  moderately  long,  brown  above,  white 
below  and  at  the  tip.  Hinder  surface  of  metatarsus,  and  the 
submental  maxillary  angular  space,  covered  with  hair. 

H.  crassus,  Lartet.  This  is  the  only  extinct  species  definitely 
recognised. 

The  musk-deer,  or  Moschus  moschiferus,  is  like  certain  deer, 
but  with  far  less  slendemess  of  build,  and  with  shorter  legs. 
The  head  is  small  and  short,  and  the  muzzle  is  pointed  and 
naked.  The  tail  is  very  short,  thick,  conical,  and  smooth.  In 
males  of  two  years  old  and  upwards  it  is  bare  and  red  ;  but 
in  young  males  and  in  females  of  every  age  it  is  hairy  on  the 
upper  and  woolly  on  the  under  side.  The  hinder  limbs  are 
much  longer  and  far  more  robust  than  the  fore  ;  and  this 
remark  applies  as  well  to  the  muscular  as  to  the  osseous  parts  ; 
an  arrangement  which  is  manifestly  correlated  with  the  usual 
clambering  habits  of  these  creatures.  As  has  been  mentioned 
in  the  E.  C.,  each  hair  is  variegated  in  tint ;  and  as  these  are  of 
varying  lengths  and  are  differently  disposed  in  various  parts  of 
the  body,  the  differences  of  tint  in  those  places  are  more  or  less 
due  to  the  mechanical  arrangement  of  the  hairs.  Independent 
of  this  there  are  variations  of  colour  connected  in  some  way 
with  the  age  or  growth  of  the  individual,  since  the  young  difTer 
somewhat  from  the  adults.  According  to  Milne-Edwards,  whose 
statements  are  based  upon  the  observations  of  Pallas,  the  young 
have  the  head  brown  above,  and  grayish  on  the  jaws  ;  the  edge 
of  the  upper  lip  as  well  as  underneath  the  chin  is  whitish  ;  from 
the  chin  two  diverging  white  lines  proceed  towards  the  angle 
of  the  jaw;  on  the  hyoidean  region  is  another  white  patch, 
which  is  separated  from  that  under  the  chin  by  a  lateral  gray 
band,  and  which  is  prolonged  on  each  side  towards  the  ear,  at 
the  base  of  which  is  a  tuft  of  whitish  gray  hairs.  The  hinder 
margin  of  this  light  collar  is  marked  by  some  hairs  of  a  darker 
tint  than  those  on  the  contiguous  parts  of  the  neck,  which  form 
the  commencement  of  a  brown  band  that  runs  along  the  lore- 
part  of  the  neck,  and  between  the  fore-limbs  underneath  the 
chest.  On  either  side  of  this  dark  median  band  is  a  whitish  line, 
which  commences  a  slight  distance  from  the  above-mentioned 
collar  along  the  breast,  and  for  a  considerable  distance  down  the 
inner  aspect  of  the  fore- leg.  The  upper  portion  of  the  body,  the 
flanks,  and  the  outer  sides  of  the  limbs  have  a  general  reddish  hue 
mingled  with  gray.  The  sides  and  hinder  portion  of  the  back 
are  spotted  with  ill-  defined  dappbngs  of  gray.  The  spots  are 
arranged  in  rows,  and  are  larger  on  the  back  than  on  the  flanks  ; 
and  towards  the  umbilical  region  they  become  whiter.  As  the 
individual  advances  in  age  the  differentiation  of  colouring 
becomes  less  marked,  but  the  degree  to  which  it  is  obliterated 
seems  to  be  an  individual  character.  Some  adults  retain  the 
bvery  in  a  far  less  altered  state  than  others.  Thus  one  adult 
specimen  from  Nepaul  examined  by  Pallas  had  numerous  spots, 
while  another  individual,  an  old  male,  from  some  of  the  moun- 
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tains  of  the  contiguous  countries,  was  of  a  uniform  dark  brown 
>int,  without  any  traces  of  spots  or  of  the  white  bands  on  the 
front  part  of  the  neck,  and  with  faint  indications  only  of  a 
grayish  collar  on  the  upper  part  of  the  neck.  Numerous  other 
slight  modifications  of  colouring  have  been  observed,  which, 
like  those  mentioned  above,  have  been  regarded  as  the  distinc- 
tive marks  of  so  many  species.  Milne-Edwards  believes  that 
there  ai-e  no  sufficient  grounds  for  regarding  them  as  distinctive 
specific  characters,  and  that  at  most  they  constitute  the  varieties 
of  one  and  the  same  species.  He  recognises  four  varieties,  which 
he  names  maculata,  villain  (which  we  suppose  is  the  correct  ren- 
dering of  rubanee),  concolor,  and  leucogaster.  He  has  no  doubt 
many  other  varieties  will  be  discovered  when  the  animals  are 
more  closely  studied  in  their  native  haunts. 

The  general  colouring  of  the  adults  of  the  several  species  of 
TragvltU  has  already  been  given  in  the  synopsis;  but  it  may 
here  be  mentioned  that  Milne-Edwards  decides  that  T.javanicus 
is  not  the  same  as  T.  napu,  as  maintained  by  Bennett  ;  and  that 
the  description  given  in  the  E.  C.  applies  to  T.  napu.  With 
respect  to  the  colouring  of  the  young  a  few  words  may  be  given. 
In  T.  javanicus  the  young  has  the  same  colouring  and  markings 
as  the  adult ;  and  a  similar  remark  applies  to  T.  napu.  In 
T.  Kanchil  the  young  have  the  under  side  of  the  belly  of  a 
reddish  tint,  which  tint  is  gradually  changed  to  white  in  the 
adult.  Dr.  Gray  recognised  three  species  based  upon  specimens 
of  T.  Kanchil  of  different  ages.  The  young  with  the  russet 
belly  were  designated  T.  fulviventer ;  those  somewhat  older,  in 
which  this  tint  was  retained  along  a  central  band,  were  called 
T.  intermedins  :  while  T.  Kanchil  was  retained  for  the  white- 
bellied  individuals.  Dr.  Gray  has  himself  recognised  that  these 
characters  are  simply  variations  on  the  specific  type.  His 
mistake  teaches  us  the  lesson  that  it  is  premature  to  assign 
elassilieatory  values  to  differences  before  the  life  history  of  the 
species  in  question  or  those  of  closely  allied  species  have  been 
traced  out.  In  T.  Stanleyanus  the  individuals  present  consider- 
able variations  in  colouring  according  to  age.  In  one  specimen, 
four  months  old,  the  stomach  was  uniformly  ruddy,  without  any 
intermixture  of  black  ;  the  breast  was  white  ;  the  small  lateral 
bands  on  the  throat  were  well  defined,  but  the  others  were 
veiy  obscure.  As  growth  proceeds  the  russet  hairs  are  replaced 
by  white,  but  it  frequently  happens  that  the  change  is  not  com- 
pleted in  mature  individuals.  The  adults  also  present  many 
variations  of  colouring  amongst  themselves.  T.  meminna  also 
presents  considerable  variations  in  tints,  which  are  partly  due  to 
sexual  differences  and  partly  to  age. 

These  few  facts  point  to  certain  general  conclusions.  In  some 
species  the  colouring  varies  little  both  as  regards  the  adults 
amongst  themselves,  and  the  individuals  at  different  ages;  in 
others  the  variation  is  slight ;  and  yet  in  others  it  is  consider- 
able, the  variation  amongst  the  adults  being  roughly  proportioned 
to  the  extent  of  modification  which  is  undergone  by  the  indivi- 
dual. Why  one  species  should  vary  in  the  same  group  of  cha- 
racters which  are  constant  in  another  is  a  problem  for  future 
inquirers  to  solve. 

Differences  of  an  analogous  kind  are  met  with  in  all  other  parts 
of  the  structure.  In  Moschus  the  skull  is  long  and  narrow ;  the 
cavity  for  the  brain  is  of  small  extent  as  compared  with  the  bones 
of  the  face,  that  is,  those  which  immediately  protect  the  sense- 
organs.  The  forehead  is  low,  and  almost  on  the  same  level  as 
the  nose,  whereas  in  stags  and  antelopes  this  part  is  far  larger 
proportionally,  and  raised  considerably  above  the  backwardly- 
produced  plane  of  the  nose.  When  the  skull  is  in  the  hori- 
zontal position,  this  plane  inclines  upward  at  a  small  angle  from 
before  to  behind.  The  super-occipital  bone  slopes  slightly 
downwards  at  the  hindermost  portion  of  the  upper  surface  of  the 
skull  in  Moschus,  and  consequently  adds  to  the  length  of  the 
head;  whereas  in  nearly  all  CervidcB  and  Antiilopidce  it  contri- 
butes to  the  vertical  back  surface  of  the  cranium.  The  occipital 
foramen  is  large,  but  the  condyles  arc  small,  nearly  vertical  in 
position,  and  closely  approximated  ;  whereas  in  the  stags  and 
antelopes  the  condyles  are  widely  separated.  The  parietal 
bones  are  well  developed,  and  the  parietal  crest  which  forms  the 
upper  border  of  the  temporal  fossa)  is  distinct,  and  is  continuous 
with  the  external  occipital  crests,  which  are  prolonged  to  the 
margins  of  the  mastoid  apophyses.  At  the  lower  edge  of  the 
hinder  portion  of  the  parietals  are  some  vascular  foramina, 
which  are  frequent  amongst  Cervidm,  but  rare  amongst  the  ante- 
lopes. The  temporal  bones  are  of  moderate  size,  and  the  tem- 
poral depressions  are  deep  and  large.  The  ear  aperture  is  small, 
and  is  separated  from  the  spring  of  the  zygomatic  arch  by  a  deep 
oval  depression  for  the  reception  of  certain  nerves  and  vessels  ; 


it  is  analogous  to  the  cavity  occupying  a  like  position  in  CervuJ.w, 
Antilnpidm,  and  BovidCB.  The  petrotympanic  bone  forms  a 
small  prominence  with  thick  and  rough  walls  ;  but  in  Tra/jubu 
and  most  Cervidm  the  prominence  is  large  and  the  walls  are  thin. 
The  frontal  bone  has  on  either  side  a  longitudinally  disposed 
depression  just  above  the  superciliary  arch,  which  depression 
continues  into  a  superficial  groove,  which  extends  as  far  as  the 
lachrymal  hone.  In  the  valley  thus  formed  is  a  linear  series  of 
suborbital  foramina,  an  arrangement  which  is  frequent  in  Cer- 
vidm; although  in  a  few  species  of  the  last-mentioned  family 
only  one  or  two  such  foramina  are  present.  The  anterior  edge 
of  the  frontal  is  deeply  emarginated  for  the  reception  of  the 
nasal  bones,  but  not  so  much  so  as  in  the  Cervulaz  and  Anti- 
lopidm.  The  nasal  bones  are  narrow,  long,  uniform  in  width, 
nearly  horizontally  disposed,  and  extend  well  beyond  the  inser- 
tion of  the  canine.  In  the  Cervidm  the  relative  length  is  far 
less  ;  and  in  the  Antilopidm  the  nasals  are  remarkably  short. 
Amongst  the  CervidcB  the  muntjac  comes  nearest  to  the  present 
genus,  and  in  it  the  nasals  reach  the  level  of  the  canine  ;  in  many 
other  species  they  stop  short  of  this  point ;  and  in  the  moose- 
deer,  as  also  in  the  camels,  they  fall  far  short  of  it.  The  lachry- 
mal is  large,  and  fits  into  a  groove  of  the  maxillary ;  it  is  fiat, 
and  without  the  depression  which  lodges  the  tear-glands  in  most 
of  the  Cervidm  and  Antilopidm.  There  is  only  one  lachrymal 
foramen,  which  is  placed  at  the  lower  side  of  the  bone,  and  close 
to  the  orbital  margin,  an  arrangement  which  is  the  exception 
amongst  Cervidm,  and  the  rule  amongst  antelopes.  Its  anterior 
margin  is  articulated  with  the  frontal ;  and  it  is  separated  from 
the  nasal  by  the  backward  continuation  of  the  maxillary,  as  far 
as  the  frontal.  The  maxillary  bone  is  very  large,  and  deeply 
excavated  for  holding  the  enormously-developed  canine.  It  is 
penetrated  by  the  suborbital  foramen  just  above  the  fore  edge 
of  the  first  molar.  The  intermaxillary  bones,  the  nasal  aper- 
tures, and  the  incisive  foramina,  are  broad.  The  position  of 
the  posterior  orifices  of  the  nose  varies  according  to  age  and 
idiosyncrasy;  in  most  ruminants  they  are  narrow,  and  never 
exceed  half  the  length  of  the  hinder  margin  of  the  palatine 
arch  ;  in  Moschus  the  middle  portion  of  the  palatine  bone, 
which  forms  the  anterior  margin  of  the  internal  nasal  apertures, 
does  not  terminate,  as  is  usually  the  case,  on  a  line  with 
the  adjacent  margin  of  the  pterygoid  fossoc,  but  is  continued 
backward  so  as  to  contribute  more  or  less  to  the  osseous  arch 
between  these  two  fossa;.  This  peculiarity  is  more  marked  in 
young  individuals  than  in  adults,  but  it  never  becomes  so  con- 
spicuous as  in  Tragulus.  The  lower  jaw  is  similar  to  that  of  the 
Cervidm,  more  especially  as  regards  the  great  extent  of  the 
diastema,  the  well-defined  angle  of  the  jaw,  the  small  size  and 
shape  of  the  condyles,  and  the  broad  lamellar  subfalcate  and  high 
coronoid.  The  mentary  foramen  is  single,  and  concealed  by  the 
canine  when  the  mouth  is  closed,  while  a  little  farther  back,  but 
on  a  slightly  higher  level,  is  a  nutritive  foramen.  The  dental 
system  is,  in  general  features,  bike  that  of  most  ruminants.  The 
lower  incisors  are  eight  in  number,  similar  in  form,  but  gradu- 
ally diminishing  in  size  from  the  first  to  the  fourth  on  each  side. 
The  median  are  closely  contiguous,  spatula-shaped,  as  in  deer 
and  antelopes,  and  with  a  rounded  trenchant  margin.  Professor 
Owen  is  of  opinion  that  the  outermost  pair  are  really  canines,  as 
is  always  indicated  by  the  lateness  of  their  development,  and 
frequently  by  some  peculiarity  of  form  ;  but  Milne-Edwards 
demurs  to  this  view.  Such  a  question  as  is  above  indicated  would 
be  at  once  settled  by  following  out  the  development  of  the 
dental  system.  The  upper  canines  form  one  of  the  most  promi- 
nent peculiarities  of  the  musk-deer,  but  care  is  required  not  to 
confound  the  conspicuousness  with  the  importance  of  a  cha- 
racter. In  no  other  ruminant  are  these  canines  so  long  as  in 
Mosclms  moschiferus,  and  although  the  upper  canines  are  placed 
in  the  first  rank  as  distinctive  marks  of  difference  from  the 
Cervidm,  yet  there  are  many  phenomena  connected  with  these 
teeth  which  indicate  the  relationship  between  these  two  groups. 
In  all  Cervidm,  and  in  nearly  all  ruminants,  the  upper  canines 
are  larger  in  the  males  than  in  the  females,  and  this  is  conspicu- 
ously the  case  in  Moschus,  in  'which  the  tusks  of  the  male  often 
project  beyond  the  lip  for  more  than  two  inches,  whereas  in  the 
young  and  in  the  adult  females  they  are  not  perceptible  ex- 
ternally. Amongst  the  Cervidm  the  muntjac  has  exserted 
canines,  but  they  do  not  approach  the  dimensions  of  those  of 
Moschus,  but,  as  in  that  genus,  they  are  confined  to  the  adult 
males.  Professor  Owen  notices  that  there  is  a  remarkable 
relation  between  the  developments  of  the  canines  and  the  horns, 
the  former  being  large  when  the  latter  are  small,  and  vice  versa, 
as  though  there  were  some  functional  connection  between  the 
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two.  As  these  parts  seem  to  be  subject  to  the  same  general  laws 
in  both  groups,  and  present,  even  amongst  living  species,  a 
marked  graduation  of  development,  one  might  almost  expect  to 
discover  extinct  species  which  would  fill  up>  the  gap  between  the 
Cervidm  and  Moschidw.  One  such  form  seems  to  be  presented 
by  Drcmothcrmm  of  miocene  times,  which  had  canines  almost  as 
large  as  Moschus,  and  Which,  we  may  conjecture,  had  the  horns 
eitlier  absent  or  of  small  size.  The  molars  are  six  in  number,  as 
in  all  ruminants,  the  permanent  set  consisting  of  premolars  2,  3, 
and  4,  and  of  the  true  molars  L  2,  3.  In  character  they  most 
resemble  those  of  Ccrvidoz,  but  they  present  some  minor  differ- 
ences therefrom. 

We  will  next  turn  to  the  skull  of  Tragulus.  In  general  form  it 
resembles  that  of  Moschus,  but  is  by  no  means  identical  therewith. 
Thus  in  Moschus  moschifcrus  the  contour  of  the  upper  surface, 
from  a  lateral  point  of  view,  is  as  follows  :  the  margin  of  the 
nasal  aperture  slopes  upward  from  the  incisors  at  an  angle  of 
about  40°;  then  commencing  from  the  anterior  end  of  the 
nasals,  the  slope  is  about  20"  to  a  little  behind  the  orbit,  ami 
from  this  last  point  there  is  a  downward  slope  of  about  25°.  In 
Tragulus  napu  the  margin  of  the  nasal  aperture  slopes  upward 
at  an  angle  of  marly  70°;  from  the  anterior  end  of  the  nasal  to 
the  middle  of  t  he  upper  border  of  the  orbit  the  inclination  up- 
wardly is  nearly  40°;  from  this  it  runs  nearly  even  to  a  level 
with  the  hinder  margin  of  the  lower  jaw,  and  then  declines 
nearly  20°  to  the  back  of  the  skull.  In  T.  Kanchil  there  is  the 
same  upward  inclination  of  the  margin  of  the  nasal  aperture  as 
in  T.uapu;  but  from  thence  there  is  a  general  slope,  niodilicd 
by  slight  undulations,  and  by  a  slight  prominence  over  the  orbital 
region,  of  about  30°  to  a  point  on  a  line  with  the  posterior  angle 
of  the  lower  jaw  ;  and  from  this  point  there  is  a  declination  of 
about  15°.  In  2'.  mcminna  the  margin  of  the  nasal  aperture 
makes  an  angle  of  about  05° ;  then  there  is  an  even  slope  of  25° 
to  a  point  a  little  behind  the  orbit ;  from  whence  there  is  a 
declination  of  about  20°.  In  Hyomoschus,  as  will  presently  be 
indicated,  the  contour  of  the  upper  surface  of  the  skull  is  more 
depressed  than  in  any  of  the  preceding  species.  As  may  have 
been  noticed,  the  contour  of  the  skull  of  T.  napu,  is  modified  by 
the  prominence  of  the  upper  margin  of  the  orbit.  This  margin 
is  somewhat  lower  in  Moschus,  being  almost  level  with  the 
margin  of  the  upper  surface  of  the  skull ;  in  T.  Kanchil  it  is 
somewhat  lower  still ;  while  in  T.  mcminna  it  is  much  lower. 
The  greatest  height  of  the  skull,  by  which  we  mean  both 
cranium  and  lower  jaw,  is  in  the  vertical  plane  descending  from 
where  the  upward  inclination  of  the  cranium  terminates,  to  the 
under  angle  of  the  lower  jaw;  and  the  length  of  theskull  is  2|  times 
greater  than  the  height.  In  T.  napu  the  greatest  height  is  from 
the  middle  of  the  orbit,  and  by  the  anterior  end  of  the  true 
molar  3  to  the  base  of  the  lower  jaw.  The  length  of  the 
skull  is  barely  twice  the  height,  in  T.  Kanchil  the  plane  of 
greatest  height  is  situated  at  almost  the  same  corresponding  po- 
sition as  in  Moschus.  The  length  is  far  short  of  twice  the 
height,  the  deficiency  being  about  one-sixth  of  the  latter  dimen- 
sion. In  T.  mcminna  the  point  of  greatest  height  is  similarly 
situated  as  in  T.  napu,  the  modification  being  due  to  the  down- 
ward curvature  of  the  under  side  of  the  lower  jaw.  The  re- 
lation between  height  and  length  is  the  same  as  in  the  last 
species.  The  greater  relative  length  of  the  skidl  in  Moschus 
than  in  Tragulus  is  also  shown  in  the  proportion  between  the 
line  from  the  incisors  to  the  fore  part  of  the  orbit,  and  from  the 
latter  point  to  the  back  of  the  skull.  In  Moschus  the  former 
exceeds  the  latter  ;  in  Tragulus  the  former  is  shorter  than  'the 
latter.  In  connection  with  this  may  be  noticed  the  great  extent 
of  the  diastema  in  Moschus  as  compared  with  what  it  is  in  Tra- 
galus.  In  Moschus  the  distance  from  the  foremost  incisor  to  the 
commencement  of  the  molar  series,  is  equal  to  the  extent  of  the 
molar  series  itself,  and  these  parts  together  occupy  three-fourths 
of  the  lower  jaw.  In  T.  napu  the  molars  occupy  almost  twice  as 
much  space  as  the  distance  from  the  first  incisor  to  the  first 
molar  ;  aud  the  same  remark  applies  to  T.  Kanchil.  In  T.  mc- 
minna the  molars  occupy  nearly  two  and  a  half  times  the  space 
from  the  foremost  molar  to  the  front  incisors.  The  backward 
extension  of  the  molar  series  also  presents  differences.  In  Mos- 
chus the  hindermost  molar  is  in  a  line  with  the  middle  of  the 
orbit ;  in  Tragulus  napu  and  T.  Kanchil  it  extends  to  the  pos- 
terior bird  ;  but  in  T.  mcminna  it  is  situated  almost  in  a  line 
with  the  hinder  margin  of  the  orbit.  The  parietals  are  well 
developed,  and  approach  much  nearer  to  the  orbits  than  in 
Moschus  and  in  most  ruminants.  The  frontal  is  long,  narrow, 
and  extends  beyond  the  orbit,  and  to  a  line  with  the  suborbital 
foramen.    The  articulating  margin  of  the  frontal  with  the  nasal 


is  straight,  and  not  emarginatcd  as  in  Moschus  and  most  rumi- 
nants. There  is  only  one  suborbital  aperture.  The  temporal 
fossa)  are  smaller  and  shallower  than  those  of  Moschus,  and  do 
not  reach  so  high  up  towards  the  sinciput  as  in  Moschus  and  the 
Gervida  generally.  The  ear  aperture  is  small,  and  situated  im- 
mediately below  the  zygomatic  arch,  there  being  no  hiatus  as  in 
Moschus,  Cervidoz,  and  Antilopidw.  The  petrotympanic  bones 
are  usually  prominent,  and  form  large  tuberosities  on  cither  side 
of  the  basal  portion  of  the  occipital  bones.  This  differs  much 
from  what  occurs  in  Moschus,  but  comes  nearer  to  the  develop- 
ment of  the  same  parts  in  some  of  the  African  antelopes,  in  tho 
Ruccrvus  Duvaucellii  of  India,  and  in  the  liusa  equina  of  Su 
matra.  The  lachrymals  are  much  larger  than  in  Moschus, 
usually  of  a  quadrilateral  form,  and  unite  with  the  frontals  by 
the  whole  of  their  upper  margins.  These  bones  have  no  depres- 
sions for  the  tear  glands,  a  feature  in  which  this  genus  agrees 
with  Moschus  and  differs  from  Ccrvidoz.  There  is  no  foramen  at 
the  junction  of  the  lachrymal,  frontal,  nasal  and  maxillary  bones, 
in  which  respect  it  differs  from  Moschus,  the  Cervida;,  and  most 
antelopes.  In  Moschus,  the  fore  margin  of  the  orbit  is  in  a  line 
with  tlie  fifth  molar  ;  while  in  Tragulus  it  is  advanced  nearly  as 
far  as  the  third  molar.  The  palatine  foramen  is  formed  entirely 
in  the  palatine  bone,  and  the  middle  portions  of  the  palatines  arc 
so  produced  as  to  push  the  hinder  nostrils  very  much  backward, 
and  to  convert  the  posterior  portion  of  the  nasal  cavity  into  a 
tube,  the  orifice  of  which  is  widely  separated  from  the  anterior 
edge  of  the  pterygoid  fossa;.  The  coronoid  process  is  very  small, 
and  when  the  mouth  is  closed  projects  but  little  above  the  zygo- 
matic arch,  a  character  which  enables  us  readily  to  distinguish 
the  skull  of  Tragulus  from  Moschus  and  all  raminants,  and  one 
which  seems  to  connect  this  family,  although  distantly,  with  the 
Swdas.  In  the  dental  system  it  may  be  noticed  that  the  eight 
incisors  form  a  discontinuous  series,  there  being  a  considerable 
gap  between  the  middle  pair,  and  that  there  is  an  appreciable 
difference  in  the  shape  of  the  several  pairs.  The  canines  are 
large  in  the  males,  but  are  by  no  means  so  highly  developed  as 
in  Moschus;  and,  moreover,  their  shape  does  not  correspond  with 
those  of  the  genus  named.  The  three  true  molars,  and  the  first 
premolars  on  each  side  of  the  upper  jaw,  do  not  present  any  great 
difference  from  the  corresponding  teeth  of  Moschus,  but  the  two 
front  premolars  do  present  striking  differences.  The  form  of  the 
three  premolars  of  the  lower  jaAV  differentiates  Tragulus  from  all 
ruminants  except  Hyomoschus. 

The  great  disproportion  in  the  length  of  the  fore  and  hind 
limbs  of  Moschus  is  associated  with  other  differences  of  a  more 
marked  kind  in  the  osseous  structure  of  the  limbs.  Thus  the 
canon  bone  of  the  fore-limb  is  much  shorter  than  that  of  the 
hind-leg.  In  the  fore-limb  the  false  hoofs,  or  external  digits, 
are  articulated  with  the  sesamoid  bone.  The  first  phalanx  is 
very  short,  and  is  provided  with  an  extensive  but  obliquely 
disposed  articular  facet ;  the  second  phalanx  is  robust  in  form  ; 
and  the  third  is  long.  There  is  no  trace  of  any  lateral  metatarsal 
bone.  The  lateral  digits  of  the  fore  limb  are  also  of  consider- 
able length,  but  they  are  articulated,  not  with  the  sesamoid, 
but  with  a  small  conical  metacarpal  bone,  which  is  attached  to 
the  canon  bone  by  stout  ligaments  for  more  than  two-fifths  of 
the  length  of  the  latter. 

In  Tragulus  the  metacarpus  is  formed  of  a  short  and  stout  canon 
bone,  formed  by  the  union  of  the  two  median  metacarpals,  and 
of  two  lateral  bones,  which  represented  other  two  metacarpals. 
The  dual  nature  of  the  canon  bone  is  indicated  by  its  com- 
pressed form,  combined  with  the  presence  of  a  deep  median 
groove.  The  structure  of  the  lower  articular  surface  of  the  canon 
bone  differs  from  that  met  with  in  Moschus  and  ruminants  gene- 
rally, and  approaches  that  presented  in  Cainotherium  and  Suidce. 
The  lateral  metacarpals  are  solidly  connected  with  the  canon 
bones,  and  are  ahnost  co-equal  in  length  therewith.  The  lateral 
digits  are  shorter  than  in  Moschus,  and  do  not  extend  farther 
than  the  middle  of  the  first  phalanx  of  the  median  digits.  The 
metatarsal  is  also  formed  of  a  canon  bone  composed  of  two  me- 
tatarsals soldered  together,  and  of  two  lateral  metatarsals,  one 
of  which,  usually  the  outermost,  is  frequently  ossified  more  or 
less  with  the  canon,  especially  in  old  individuals.  In  the 
annexed  table  we  have  brought  together  the  dimensions  of  the 
various  parts  of  the  animal  and  skeleton  in  the  species  of 
Tragulus,  from  which  may  be  gathered  their  absolute  sizes  and 
relative  proportions.  The  metre  is  retained  as  in  the  original, 
and  is  equal  to  39-37  English  inches.  Column  1  appertains  to 
Tragulus  javanicus;  column  2  to  T.  napu;  column  3  to  T. 
Kanchil;  column  4  to  T.  Stanleyanusy  column  5  to  T.  me- 
minna;  and  column  6  to  Hyomoschus  aquaticus.    All  the  mea- 
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surements  relate  to  the  males,  except  in  the  case  of  T. 
Stanleyanus  : — 


1 

2 

3 

4 

6 

6 

metre. 

metre. 

metro. 

met  re. 

mel  re. 

metre. 

Length  of  body. 

•49 

•57 

•42 

•485 

•55 

head   .      .  . 

•10 

•12 

•08 

•115 

•12 

neck 

•09 

•10 

■09 

•100 

•07 

Ileight  at  withers        .  . 

•21 

•26 

■21 

•230 

•24 

rump 

•23 

•28 

•23 
■075 

•250 

•30 

Length  of  tail     .      .  . 

•075 

•085 

•070 

•02 

■041 

anterior  canon . 

•039 

045 

•041 

•011 

•  035 

posterior  canon. 

•059 

■069 

•0G5 

"062 

'056 

■062 

radius 

.fir/; 

Uby 

U-Jo 

uoi 

uoo 

•oho 

cubitus       i  . 

•070 

.riot* 
UNO 

•078 

U  Jo 

humerus  . 

Uoo 

UNO 

U03 

U/t> 

•  07.1 
U/4 

•  110 

i  1U 

calcaneum  .  . 

•026 

•037 

•024 

■030 

•027 

ur* 

tibia 

•093 

•110 

■095 

•102 

*099 

loU 

rotula  .       .  . 

•020 

•027 

•026 

•021 

•033 

femur 

•081 

■100 

*097 

'086 

loo 

pelvis  .       .  . 

•0SG 

•120 

•105 

•105 

.  1  7Q 

skull       .    _  . 

•095 

•115 

•089 

•110 

'100 

•143 

from  the  extremity 

of  the  muzzle  to 

the  first  upper 

molar  . 

U-0 

Uol 

U.SO 

VoU 

U-l 

UoO 

from  the  first  to 

the  last  molar  . 

032 

•040 

•030 

•038 

•042 

•050 

of  lower  jaw 

•075 

•091 

•070 

•088 

•081 

.110 
llo 

lower  molar 

series  . 

•038 

■04o 

■0o4 

•043 

•047 

"060 

first  anterior 

phalanx  .  . 

•009 

•013 

•009 

•011 

■010 

•014 

second  do. 

•000 

■008 

■006 

■006 

■007 

•010 

first  posterior 

phalanx  .  . 

•014 

•020 

•012 

•016 

•013 

•015 

second  do. 

•009 

■012 

•007 

•008 

•009 

•011 

canine .       .  . 

•014 

•022 

•012 

•003 

■017 

•030 

Circumference  of  posterior 

canon  in  the 

•017 

•024 

•016 

•018 

•018 

middle  . 

of  anterior  canon  . 

•016 

•020 

•014 

•016 

•017 

Hyomoschus  is  more  like  Tragulus  than  Moschus,  but  it  differs 
from  the  latter  genus  to  a  greater  extent  than  Tragulus  does. 
The  upper  contour  is  remarkably  flat ;  thus  the  angle  formed 
by  the  line  joining  the  anterior  end  of  the  premaxillary  and 
nasal  and  the  horizontal  basis  of  the  skull  is  barely  20°  ;  the 
slope  from  the  nasal  bone  to  a  point  in  a  line  with  the  middle 
of  the  orbit  is  about  15°  ;  and  from  the  last  place  to  the  back  of 
the  skull  the  slope  downwards  is  on  the  average  not  more  than 
10°.  The  greatest  height  is  where  a  vertical  plane  passes 
through  where  the  upward  and  downward  slopes,  already 
mentioned,  unite  at  the  summit  of  the  cranium  ;  and  the  length 
of  the  skull  is  more  than  twice  its  height.  The  diastema  is 
moderate  in  length,  but  the  molars  occupy  a  considerable  space, 
or  more  than  half  the  length  of  the  lower  jaw.  The  parietal 
crests  are  slightly  developed  in  young  individuals,  but  are 
very  prominent  in  adult  males.  The  petrotympanic  bone  is 
more  prominent  even  than  in  Tragulus.  The  intermaxillary 
bones  are  short,  united  with  the  maxillaries,  but  are  not 
prolonged  so  far  as  the  nasals,  as  is  the  case  in  Moschus  and 
Tragulus.  The  coronoid  process  is  small,  as  in  Tragulus.  The 
teeth  generally  resemble  those  of  the  last-mentioned  genus,  but 
the  molars  are  more  mammillated,  and  so  far  they  come  nearer 
to  the  type  of  form  which  occurs  in  some  Pachyder mata.  The 
npper  canines  are  large,  exceeding  those  of  Tragulus,  but  falling 
considerably  short  of  those  of  Moschus. 

As  regards  the  visceral  organs  Moschus  approaches  the  Cervidce 
more  closely  than  the  other  genera.  As  in  most  ruminants  the 
stomach  of  Moschus  is  divisible  into  four  portions  known  to 
anatomists  by  the  special  names  of  rumen,  or  paunch,  reticulum, 
psalterium,  and  abomasus.  In  Tragulus  the  stomach  is  simpler, 
and  it  is  conjecturally  probable  that  Hyomoschus  has  as  simple, 
and  perhaps  a  simpler,  stomach  than  Tragulus.  Professor  Milue- 
Edwards  gives  a  full  description  of  the  stomach  of  Tragulus,  and 
Professor  Owen  a  somewhat  shorter  one  ;  the  following  descrip- 
tion is  that  by  the  last-named  authority : — "  In  a  pigmy  musk- 
deer  (Tragulus  Kanchil)  the  paunch  is  of  a  sub-globular  form, 
partially  divided  into  three  chambers  by  the  folding  inwards  of 
the  parietes,  forming  prominent  ridges ;  the  inner  surface  is  beset 
with  filamentary  villi,  covered  by  dense  epithelium.  The  second 
cavity  or  reticulum  is  less  distinctly  separated  from  the  rumen 
than  usual ;  the  cells  are  very  shallow  and  are  lined  by  dense 
epithelium.   The  passage  leading  from  the  oesophagus  to  the 


third  cavity  is  bounded  by  two  low  parallel  ridges:  the  longitu- 
dinal lamella)  which  are  characteristic  of  this  cavity  in  other 
ruminants  are  wanting,  but  as  it  possesses  the  dense  epithelium  it 
may  he  regarded  as  a  rudimentary  form  of  psalterium ;  it  is  par- 
tially separated  from  the  fourth  cavity  by  a  semilunar  fold. 
This  cavity  has  a  smooth  gastro-mucous  membrane  ;  the  muscu- 
lar tunic  is  thickest  at  the  pyloric  end,  where  a  small  valvular 
protuberance  projects  above  the  orifice  leading  to  the  intestine. 
This  least  complex  condition  of  the  true  ruminant  stomach 
represents  a  stage  in  its  development  in  the  larger  species." 
Milne-Edwards  agrees  with  Owen  in  the  greater  simplicity  of  the 
stomach  of  this  species  relatively  to  that  of  other  genera  of  the 
Ruminantia,  but  he  differs  from  him  in  regard  to  the  extent  of 
the  simplicity.  He  says  that  the  individuals  dissected  by  him 
belonging  to  T.  javanicus,  T.  Stanleyanus,  T.  Kanchil,  and  T. 
meminna,  had  no  trace  whatever  of  the  third  division  of  the  sto- 
mach or  psalterium,  and  that  the  statements  of  former  zoologists 
asserting  the  existence  of  this  part  in  the  musk-deer  group  have 
been  based  upon  the  examination  of  individuals  which  do  not 
belong  to  it,  but  to  the  Cervida:  or  Antilopidm.  This  observation 
will  not  apply  to  Professor  Owen's  description,  since  T.  Kanchil 
is  admitted  to  belong  to  the  musk-deer  group  ;  the  explanation 
in  this  case  seems  to  be  that  Professor  Owen  regards  certain 
appearances  as  the  rudiments  of  psalterium,  which  have  not  been 
regarded  as  such  by  J\l  ilne-Ed wards.  The  two  authorities  above 
mentioned  have  remarks  on  the  liver,  the  brain,  and  other 
organs,  but  those  who  wish  such  details  must  consult  their  works  ; 
passing  by  these  we  will  notice  Milne-Edwards'  views  as  to  the 
affinities  of  the  Moschidw  in  the  older  and  wider  sense  of  that 
term.  He  says  it  does  not  form  a  natural  group  as  usually  sup- 
posed, a  view  which  was  first  proposed  by  M.  Pucheran,  who 
separated  Tragulus  from  Moschus  on  account  of  the  wide  diffe- 
rences in  the  structure  of  their  viscera,  more  especially  of  the 
stomach.  These  differences  he  thought  were  sufficient  to  war- 
rant the  establishment  of  two  families,  viz.,  the  Tragulidce  and 
Moschida:,  a  view  which  had  been  rejected  by  almost  all  subse- 
quent anatomists  previous  to  Milne-Edwards  adopting  it.  The 
absence  of  horns  and  the  large  development  of  the  canines  have 
induced  some  to  place  the  musk-deer  in  the  same  division  as  the 
camels,  but  this  grouping  cannot  be  admitted.  The  Carnelidce 
form  a  distinct  family  from  all  other  ruminants,  being  differen- 
tiated from  them  by  organic  distinctions  of  great  importance, 
such  as  the  elliptical  form  of  the  blood  globules,  the  structure  of 
the  stomach,  the  arrangement  of  the  teeth,  and  the  formation  of 
the  feet.  This  view  is  expressed  in  the  synopsis  previously 
given  ;  from  which  it  will  also  be  seen  that  the  musk-deer  are 
arranged  along  with  the  other  ruminants.  The  camels  walk  on 
their  fingers  ;  but  all  the  other  families  walk  on  the  tips  of  their 
toes.  The  Moschidcc  (in  the  narrow  sense)  agree  with  the  Cer- 
vidce in  the  form  of  the  placenta,  and  in  the  general  plan  of 
structure  of  the  brain,  stomach,  and  skeleton.  The  absence  of 
horns  is  not  a  character  of  so  much  classificatory  importance  as 
might  at  first  be  supposed.  In  some  species  of  Cervida:  horns  are 
present  in  both  sexes  ;  in  others  the  females  want  them  ;  and  in 
others  they  are  rudimentary.  Hence  their  absence  in  Moschida; 
may  be  looked  upon  as  due  to  their  development  having  stopped 
short  of  that  stage  at  which  these  appendages  are  produced. 
Both  groups  belong  to  the  same  type,  which  is  more  fully 
developed  in  Cervida:  than  in  Moschida:.  As  has  already  been 
noticed,  the  large  upper  canines  do  not  serve  to  absolutely  divide 
the  Cervida:  from  the  Moschidcc.  The  principal  distinctive 
anatomical  character  is  the  musk  gland,  but  this  is  a  sexual 
peculiarity.  The  differences  which  separate  the  Moschida:  from 
the  Tragulidce  are  more  numerous  and  significant.  The  Tragu- 
lidce are  separable  from  the  Moschidcc  and  all  ordinary  ruminants, 
by  the  structure  of  the  placenta,  a  character  which  approximates 
them  to  the  Camelidw,  the  Solidungula,  or  horse  group,  and  the 
Omnivora,  or  hog  group.  The  stomach  of  Tragulidw  differs  from 
that  of  Moschidcc,  and  all  other  rmguligrade  ruminants  in  the 
way  above  described.  The  blood  globules  of  the  Moschida  are 
not  known,  but  those  of  the  Tragulida:  are  at  once  distinguish- 
able from  those  of  all  other  ruminants,  so  far  as  examination  has 
proceeded,  by  their  excessive  minuteness.  The  Tragulidw  differ 
from  all  other  iamiiies  of  the  Ruminantia  by  their  complete 
lateral  metatarsal  and  metacarpal  bones ;  by  the  union  of  the 
cubo -scaphoid  with  the  cuneiform  bone  ;  and  by  the  simpler 
character  of  the  brain.  They  further  differ  from  Moschidce  in 
wanting  the  musk  gland.  The  Tragulida:  apparently  connect 
the  ruminants  with  some  of  the  pachyderm  families.  This  is 
most  marked  in  the  resemblance  between  Hyomoschus  and 
Cainotherium. 
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The  distribution  of  Moschus  is  far  more  extensive  than  Pen- 
nant was  aware  of.  Its  head-quarters  is  probably  the  highlands 
of  Central  Asia  ;  and  from  this  centre  it  spreads  out  over 
nearly  the  whole  of  Asia.  In  places  it  is  known  to  occur 
north  of  the  arctic  circle.  It  has  been  recognised  in  the 
neighbourhood  of  the  sea  of  Okhotsk,  in  the  mountain  mnges  of 
China,  and  on  the  south-east  coast  of  Cochin  China.  In  the  west 
it  frequents  the  basins  of  the  Irtish  and  Obi,  Mongolia,  Thibet, 
Kashmir,  and  Nepaul.  Roughly  stated,  the  known  area  of 
distribution  extends  from  70°  to  170°  E.  long.,  and  from  05° 
to  15°  N.  lat.,  which  may  be  estimated  at  about  two  million 
square  English  miles.  The  individuals  are  not  uniformly 
dispersed,  but  are  most  aggregated  in  the  most  mountainous 
districts,  so  that  even  in  the  most  southern  portions  of  the 
area  they  live  in  a  temperate  or  cold  climate.  Tragulus  is 
adapted  for,  or  at  any  rate  exists  in,  a  wanner  atmosphere  than 
Moschus,  and  occupies  all  the  portion  of  Asia  south  of  that 
frequented  by  that  genus.  In  a  few  places  the  two  genera  arc 
found  on  the  same  area,  but  in  such  cases  the  Moschus  inhabits 
the  mountains,  and  the  species  of  Tragulus  dwell  in  the  lower 
land  ;  so  that,  as  far  as  has  been  ascertained,  individuals  of  the 
two  groups  have  never  been  seen  at  the  same  moment  of  time 
when  in  their  native  haunts.  The  species  have  very  restricted 
areas,  and  in  no  case  will  such  areas  compare  with  that  of  the 
far-ranging  Moschus  moschi/erus.  The  head-quarters  of  this 
genus  seems  to  be  the  south-eastern  islands  of  the  Malay 
Archipelago.  T.  Kanchil  encroaches  more  nearly  on  the 
domain  of  Moschus  than  any  other  species.  It  has  been 
obtained  from  Cambqja,  Siam,  the  Malay  peninsula,  Poulo- 
Penang,  Borneo,  and  Java.  T.  jamnicus  is  also  resident  in 
Poulo-Penang,  Java,  and  a  few  other  neighbouring  islands  of 
the  Malay  Archipelago.  T.  napu  is  only  known  from  Sumatra, 
from  which  island  the  two  previously  mentioned  species  would 
seem  to  be  absent ;  but  as  this  region  of  the  globe  has  been 
insullieiently  explored,  our  knowledge  of  the  distribution  of 
each  species  is  liable  to  be  materially  modified  by  future 
researches.  T.  Stanlcyanushas  nearly  the  same  distribution  as  the 
foregoing  ;  but  with  a  more  westward  extension,  since  spe- 
cimens have  been  obtained  from  India  and  Ceylon.  T. 
vicminna  carries  on  the  generic  area  so  as  to  connect  it  with  the 
western  range  of  Mosclius  in  the  same  way  that  T.  Kanchil  forms 
the  connection  on  the  east.  T.  meminna  is  abundant  in  Ceylon  : 
and  is  less  common  in  Southern  India,  and  there  are  faint  indi- 
cations that  it  ranges  as  far  north  as  Nepaul.  The  other  forms  of 
the  musk-deer  group  are  widely  separate  from  the  main  family 
area.  Hyomoschus  aquaticus  is  known  only  at  Sierra  Leone,  on 
the  west  coast  of  Africa,  and  H.  crassus  is  as  yet  confined  to  the 
miocene  strata  of  France.  The  existence  of  these  two  species  in 
the  same  parallel,  viz.,  about  5°  E.  long.,  but  separated  by  40°  of 
latitude  and  an  immense  interval  of  time,  and  far  away  from 
their  nearest  allies  in  Asia,  permit  us  to  infer  that  other  species 
of  the  same  family  will  be  discovered  in  the  intermediate  areas, 
at  present  without  representatives,  either  living  or  extinct  within 
the  tertiary  epoch.  It  is  not  unlikely  that  some  of  the  deer-bike 
osseous  fragments  already  stored  in  our  museums  may  prove  to 
belong  to  the  present  group,  such,  for  instance,  as  those  assigned 
to  the  Drcmotherium  of  E.  Geoffrey  St.  Hilaire  ;  the  Amphitra- 
gulus  of  Pomel,  the  Dorcatherium  of  Kaup,  and  a  few  other  genera, 
founded,  like  the  above,  on  fossil  bones. 

(Milne-Edwards,  Annales  cles  Sciences  Naturelles,  5th  Serie, 
tome  ii.  pp.  49 — 167;  Owen,  On  the  Anatomy  of  Vertebrates, 
vols.  ii.  and  iii.) 

MYTILIDJ3  [E.  C.  voL  iii.  cols.  1031-1042].  The  mussels 
form  a  group  of  molluscs  which  seem  to  have  flourished  from 
aknost  the  earliest  geological  times,  having  representatives  in 
strata  of  every  period,  from  the  Silurian  to  the  present.  In  the 
present  seas  they  are  to  be  found  on  almost  every  shore.  If 
organisms  are  related  in  any  essential  way  with  surrounding 
conditions  of  life,  it  may  be  surmised  that  through  all  the  long 
rcons  of  the  past,  as  far  back  as  the  time  above  indicated,  the 
conditions  under  which  mussels  may  thrive  have  persisted  with 
little  if  any  modification.  It  is  noticeable,  not  only  that  repre- 
sentatives of  the  family  have  formed  a  portion  of  the  fauna  of 
every  period,  but  also  that  the  same  genus  has  been  permanent 
in  many  districts,  as,  for  instance,  Mytilus  in  western  Europe. 

The  Mytilidce  are  closely  allied  to  the  Aviculidce,  the  members 
of  which  agree  with  mussels  in  having  the  mantle  open  in  front, 
and  in  having  a  short  siphon,  through  which  the  water  is  drawn 
in,  bearing  with  it  the  food  on  which  the  molluscs  live,  and 
the  air  required  for  breathing.  The  mussels,  however,  differ 
from  the  Aviculidw,  in  having  the  mantle  open  in  front  only, 


and  in  having  the  posterior  portion  folded  into  a  wide  excurrent 
tube,  forming  a  second  siphon,  through  which  the  refuse  of  the 
system  is  expelled.    The  shell  of  the  Aviculidce  is  scaly,  while 

that  of  the  Mytilidce  is  covered  with  an  epidermis. 

The  definitions  and  limits  of  the  principal  groups  present  con- 
siderable variation  amongst  the  authorities,  but  according  to 
Mr.  J.  G.  Jeffreys,  the  genera  which  are  now  living  in  British 
seas  are  Mytilus,  Modiolaria,  and  Crenella.  In  addition  may  be 
added  Dreissena,  although  some  authors  consider  this  genus  to 
be  the  type  of  another  but  nearly  allied  family,  the  Dreissenida; 
as  also  Modiola,  which  Jeffreys  merges  in  the  genus  Mytilus,  as 
understood  by  him.  The  relationships  of  the  first  three  genert 
mentioned  in  this  paragraph  will  be  partially  gathered  from  the 
definitions  given  ol  them  by  Mr.  Jeffreys,  which  we  append. 

Mytilus.  Body  subcorneal ;  mantle  widely  open  in  front ;  foot 
strap-shaped;  shell  oblong  or  oval;  hinge  often  furnished  with 
small  tubercular  teeth. 

Modiolaria.  Beck.  Body  suboval;  mantle  folded  in  front  into 
a  wide  incurrent  tube,  and  behind  into  a  conical  excurrent  tube ; 
foot  strap-shaped  ;  shell  subrhomboidal,  sculptured  by  two  rows 
(one  on  each  side)  of  stria)  which  radiate  from  the  beaks,  leaving 
the  middle  portion  smooth;  beaks  incurved ;  hinge  mostly  tooth- 
less, but  sometimes  crenulated ;  hinge-plate  finely  notched. 

Crenella.  Brown.  Body  roundish  oval ;  mantle  open  in  front, 
and  folded  behind  into  a  sessile  excurrent  tube;  foot  worm 
shaped,  the  point  being  disk-like,  issuing  out  of  a  sheath; 
shell  oval  or  rhomboidal,  cancellated  by  longitudinal  ribs  and 
transverse  plates ;  beaks  straight ;  ligament  small ;  hinge  of  each 
valve  furnished  with  an  upright  tooth,  which  is  crenulated,  as 
well  as  the  hinge-plate. 

Of  the  genus  as  understood  by  Jeffreys,  there  are  five  species 
which  frequent  British  shores.  The  most  common  is  M.  cdulis. 
Its  size  is  much  influenced  by  the  station  which  the  individuals 
select ;  but  whether  large  or  small,  the  full  dimensions  are 
acquired  in  a  single  season.  The  specimens  which  take  up  their 
quarters  in  narrow  chinks  are  frequently  remarkably  stunted, 
and  yet  their  maturity  is  manifested  by  their  being  capable  of 
developing  eggs.  Such  stunted  specimens  are  frequently  more  or 
less  deformed,  and  constitute  the  variety  incurvata.  Other  speci- 
mens attach  themselves  to  chains  and  floating  buoys,  under 
which  circumstances  they  are  able  to  attain  unusual  dimensions; 
and  these  form  the  varieties  galloprovincialis  and  pellucida. 
If  modifications  of  external  conditions,  such  as  have  been  re- 
ferred to  above,  are  able  to  modify  the  size  of  this  species,  we 
may  expect  that  similar  changes  may  be  produced  on  other 
species  under  like  conditions,  and  this  we  believe  is  the  case. 
The  average  size  is  23  inches  in  length,  and  1-2  inches  in 
breadth.  One  of  the  largest  specimens  known  is  that  described 
by  Dr.  Nordmann,  from  Edgecombe  Isle,  off  the  coast  of  North 
America,  which  is  upwards  of  9  inches  in  length,  and  4£  inches 
in  breadth.  M.  modiola  is  a  second  species,  which  is  frequently 
regarded  as  the  type  of  a  distinct  genus;  but  Jeffreys  follows 
Deshayes  in  his  conclusion  that  there  is  no  need  to  have  two 
genera  when  the  characters  of  the  one  merge  into  those  of  the 
other.  This  species  is  a  more  northern  shell  than  M.  edulis,  and 
its  British  habitats  are  near  the  southern  confines  of  its  limits. 
The  usual  size  is  5  inches  in  length,  and  2£  inches  in  breadth ; 
but  in  one  variety  the  size  is  usually  only  3  inches  in  length  by 
2  inches  in  width.  Some  specimens,  however,  far  exceed  the 
above  dimensions,  and  may  attain  a  length  of  9|  inches.  M.  bar- 
batus  is  a  small  species,  which  chiefly  frequents  the  Mediterra- 
nean, and  its  northern  range  just  extends  to  the  southern  shores 
of  the  British  islands.  M.  adriaticus  is  a  still  smaUer  species, 
and,  like  the  last  mentioned,  is  far  more  common  in  the  south 
than  in  the  north  of  Europe ;  the  northern  specimens  are,  on  the 
average,  larger  than  those  from  the  south.  The  average  size  is 
1*2  inches  in  length,  and  *7  inches  in  width.  M.  phaseolinus  ia 
the  smallest  of  the  British  species,  the  length  of  an  average-sized 
specimen  being  -C5  inch,  and  the  width  -375  inch.  It  is  to  be 
found  on  almost  every  tract  of  rocky  ground  below  low-water 
mark  in  the  seas  surrounding  the  British  islands,  and  ranges  from 
the  Mediterranean  on  the  south,  to  the  North  Cape  on  the  north. 
As  is  the  case  with  other  species,  the  southern  specimens  a 
smaller  than  the  northern. 

The  genus  Modiolaria  has  four  British  representatives,  all  o 
which  are  small  as  compared  with  the  species  of  Mytilus.  Th 
sizes  seem  to  be  correlated  with  the  latitude,  for,  roughly  speak 
ing,  the  species  which  have  the  most  southern  areas  are  small 
than  those  which  extend  farther  north.    The  largest  is  M.  nigr 
its  average  size  being  P65  inch  in  length,  and  -65  inch  in  breadt 
It  is  an  exclusively  northern  species,  abounding  on  all  the  ScamV 
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navian  shores,  as  also  on  the  coasts  of  Greenland,  Newfoundland, 
and  Massachusetts.  Its  most  southern  range,  so  far  as  known, 
is  the  Dogger  Bank,  off  Yorkshire.  The  size  is  subject  to  much 
variation,  and  sometimes  the  length  is  2|  inches.  M.  mwrmorata 
follows  next  in  order  of  size,  the  average  length  being  *75  inches, 
and 'the  width  ']!">  inches.  It  is  not  known  to  lie  an  inhabitant 
of  American  seas,  and  in  the  European  area  its  range  extends  from 
Finland  to  the  jEgean.  M.  discors  has  an  average  length  of 
•n  inch,  and  a  width  of  -3.r>  inch;  but  in  one  variety  the  length 
is  only  '175  inch,  and  the  width  -1  inch.  Its  habitat  is  more 
especially  amongst  the  roots  of  seaweeds.  It  has  a  wider  range 
than  the  foregoing  species,  extending  from  Greenland  to  the 
jEgean  Sea.  It  is  subject  to  much  variation,  and  some  of  the 
varieties  have  been  regarded  as  distinct  species;  but  we  think 
Jeffreys  is  right  in  condemning  the  practice  too  prevalent 
amongst  zoologists  of  establishing  species  upon  insufficient  ma- 
terial. Thus,  he  says,  with  reference  to  the  varieties  of  the 
present  species,  that  "  the  gradual  passage  from  any  one  of  these 
forms  to  another  is  very  evident,  if  a  sufficient  number  of  ex- 
amples of  all  ages  and  from  many  localities  are  submitted  to  the 
inspection  of  a  tolerably  practised  observer;  and  the  deplorable 
fashion  of  species-making  might  be  in  some  measure  restrained 
by  adopting  this  method  in  all  cases,  instead  of  selecting  a  few 
particular  specimens  and  discarding  young  shells  and  those  which 
oiler  inconvenient  proofs  of  transition."  M.  costulatus  is  the 
smallest  British  species,  the  usual  length  being  -4  inch,  and  the 
width  -2  inch.  It  lurks  beneath  stones  and  amid  sea-weeds  in 
rocky  pools.  It  occurs  on  the  southern  shores  of  the  British 
isles,  but  it  flourishes  better  in  more  southern  seas,  extending  as 
far  as  the  Canary  isles. 

Of  Crenella  two  British  species  are  known,  both  of  them  mi- 
nute. C.  rhombca  has  a  length  of  -13  in.,  and  a  width  of  -2  in. 
It  has  been  discovered  in  a  few  localities  on  the  south  coasts  of 
England,  and  in  none  of  them  is  it  plentiful,  although,  on  the 
opposite  side  of  the  Channel  it  is  far  more  abundant.  C.  decussata 
has  a  length  of  "15  in.  and  a  width  of  -12  in.  It  is  more  or  less 
abundant  all  round  the  northern  shores  of  the  British  Isles,  and 
extends  farther  north  into  the  seas  of  Scandinavia,  Iceland,  and 
Greenland.  The  following  account  of  its  habits  is  from  Mr. 
Jeffreys'  work.  "This  exepusite  gem  of  a  mollusk  is  hardy,  and 
active.  Not  being  able  to  examine  living  specimens  at  the  time 
they  were  taken,  I  picked  out  a  few  from  a  small  heap  of  dredged 
sand,  which  had  been  lying  on  a  pathway  for  two  clays,  exposed 
to  continual  rain,  and  partly  trodden  under  foot.  After  keeping 
them  for  eighteen  hours  in  a  small  glass  vessel  of  sea  water,  they 
revived,  and  were  alive  for  many  days,  the  water  being  occasion- 
ally renewed.  While  crawling  about,  they  sometimes  carried  the 
shell  erect,  with  the  beak  in  front,  but  more  frequently  in  a 
slanting  position.  They  seemed  fond  of  getting  to  the  surface  of 
the  water,  when  the  Crenella  would  spin  with  its  foot  a  single 
pellucid  thread,  which  it  fixed  to  the  side  of  the  vessel,  and  it 
would  hang  (like  a  Sphcerium)  for  hours  thus  suspended,  the  beaks 
of  the  shell  being  undermost.    The  shell  being  nearly  transpa- 


rent during  the  lifetime  of  the  animal,  the  green  liver  is  distinctly 
seen  through  it,  occupying  the  urnbonal  region.  The  foot  stalk 
or  pedicle  is  semicylindrical,  and  becomes  twisted  if  the  animal 
is  placed  on  the  wrong  side.  The  creeping  disk  or  lobe  is  very 
flexible,  and  in  some  degree  extensile.  It  is  half  as  broad  again 
as  the  stalk,  and  proportionally  thicker.  A  dusky  line  runs  down 
the  middle  of  the  stalk,  apparently  showing  the  muscle  which 
connects  the  terminal  lobe  with  the  basal  attachment  of  the  foot 
to  the  body.  While  the  animal  is  crawling  a  tremulous  move- 
ment is  seen  to  pervade  the  lobe.  The  stalk  and  sheath  are 
faintly  Wrinkled  across.  The  foot  is  protruded  from  the  ventral 
opening  in  tin;  mantle,  and  extends  in  a  direction  opposite  to  that 
of  the  beaks." 

Dreissena  is  a  fresh-water  genus,  as  has  already  been  indicated 
in  the  E.  C,  where  reference  is  made  to  the  distribution  of  ]). 
polymorpha,  whose  recent  extension  into  many  of  the  rivers  of 
Western  Europe  forms  one  of  the  most  remarkable  episodes  in 
the  history  of  molluscan  life.  In  this  extension  the  genus  is  only 
regaining  the  ground  which  it  occupied  in  former  tertiary  times. 
One  species  is  especially  common  in  the  tertiary  fresh  water  basin 
around  Vienna,  some  of  the  beds  of  which  are  designated  the 
'Congerien-Schichten'  from  the  abundance  of  the  Dreissena  sheila 
in  them.  Comjcria,  we  may  notice,  is  one  of  the  synonyms  of  this 
genus.  The  true  home  of  D.  pohjtaorpha  appears  to  be  the  Cas- 
pian Sea  and  its  affluents  (from  whence  the  earliest  specimens 
which  were  scientifically  described  were  obtained),  and  the  other 
lakes  of  Western  Asia.  Less  than  half  a  century  ago  this  species 
was  unknown  throughout  the  North  and  West  of  Europe,  occur- 
ring in  none  of  the  local  lists  drawn  up  before  about  1820.  Soon 
after  this  it  was  discovered  in  several  places  at  once,  and  since 
then  its  further  extension  has  been  under  close  observation. 
England  was  one  of  the  first  countries  to  which  it  made  its  way, 
the  date  of  Sowerby's  discovery  being  1824.  In  1825  it  was  re- 
ceived from  some  of  the  streams  which  flow  into  the  Baltic  ;  in 
1826  it  found  its  way  into  the  Rhine  basin  ;  in  1828  into  the 
Elbe  basin  ;  in  1833  into  the  basin  of  the  Meuse ;  about  1834 
it  was  first  observed  in  Scotland  ;  in  1838  it  was  first  seen  in 
France  ;  in  185G  it  was  first  detected  in  the  Loire  ;  and  since  then 
it  has  been  gradually  invading  other  streams,  and  working  its 
way  more  into  the  central  and  higher  portions  of  the  Continent. 
The  facts  that  have  been  accumulated  indicate  that  the  spread  of 
the  species  has  been  effected  in  great  measure  by  the  indirect 
agency  of  man.  The  principal  means  has  been  the  transportal 
of  timber,  and  this  is  quite  in  harmony  with  the  circumstance 
that  the  earliest  foci  of  extension  were  the  chief  ports  of  Western 
Europe  ;  and  that  in  many  instances  the  first  localities  noticed 
were  canals  connected  with  the  rivers,  and  not  the  rivers  them- 
selves. 

(Jeffreys,  British  Concholor/y,  vol.  ii.  ;  Fischer,  P.,  Journ.  de 
Conch.,  xii,  p.  309  ;  Woodward,  Manual  of  the  Mollusca,  2nd 
edition ;  Chenu,  Manuel  de  Conchy  liolor/ie;  Zoological  Record,  vols, 
i.,  ii.,  iii.  and  iv.) 
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NANNOPERCA.  A  genus  of  fishes  belonging  to  the  family 
Percidce.  Dr.  Giinther  defines  it  as  having  the  body  com- 
pressed, oblong,  and  as  being  covered  with  scales  of  moderate  size. 
There  is  no  recumbent  spine  before  the  dorsal  fin.  The  anal  spines 
are  three  in  number.  Narrow  bands  of  villiform  teeth  occur  on 
the  vomer  and  on  the  palatine  bones.  None  of  the  bones  of  the 
head  are  serrated.  Branchiostegals,  six ;  pseudobranchioe  present. 
Lateral  line,  none.  Only  one  species  is  known,  N.  australis, 
from  the  Murray  river. 

(Giinther,  Froc.  Zool.  Soc.for  1861,  p.  116.) 
NATICA,  a  genus  of  Mollusca,  which  is  usually  associated 
with  the  holostomatous  species,  or  those  which  have  the  aper- 
tures of  the  shell  entire,  and  most  of  which  are  phytophagous  in 
their  habit3.  Natica,  however,  is  eminently  carnivorous,  having 
a  largely  developed  foot,  which  is  frequently  expanded  to  twice 
the  breadth  of  the  shell.  By  means  of  this  foot  the  species  creep 
along  tolerably  actively,  buried  in  the  sand  or  sandy  mud,  tun- 
nelling along  so  close  beneath  the  surface  that  when  they  settle 
down  to  rest,  their  place  is  indicated  by  a  small  heap  or  mound. 
The  foot  is  capable  of  great  alterations  in  size;  tlie  changes 

NAT.  HIST.  DIV.— SUP. 


appear  to  be  effected  by  the  absorption  of  water  into  the  nu- 
merous canals  which  traverse  it,  from  which  the  fluid  is  again 
expelled.  Hydrostatic  power  thus  greatly  facilitates  its  passage 
through  the  sand.  The  object  of  this  burrowing  is  to  search  for 
the  sand-loving  bivalves,  more  especially  the  species  of  Mactra 
and  Tcllina,  which  when  found  they  hold  fast  by  means  of  their 
powerful  and  flexible  foot,  and  leisurely  drill  a  hole  through  the 
shell,  so  as  to  enable  them  to  obtain  the  soft  muscular  tissue 
within.  As  they  are  mostly  excluded  from  the  light,  and  must 
necessarily  search  for  their  prey  by  other  sense  than  sight,  it  is 
in  harmony  with  their  habits  that  their  eyes  should  be  absent 
or  small,  and  when  present  covered  over  by  the  outer  integu- 
ments. It  is  also,  probably  in  correlation  with  such  habits,  that 
the  head  is  provided  with  a  large  flap  or  hood,  which  extends 
backwards  so  as  to  overlap  the  fore  part  of  the  shell,  leaving 
only  the  extremities  of  the  tentacles  exposed.  The  sides  of  the 
foot,  and  the  upper  portion  just  at  the  back  of  the  shell,  are 
turned  up  so  as  to  entirely  close  in  the  aperture,  an  arrangement 
which  seems  manifestly  adapted  to  prevent  the  inconvenience 
that  might  arise  from  the  sand  being  forced  into  the  shell.  The 
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shell  itself  is  covered  with  an  epidermis,  which  is  usually  rubbed 
off,  a  small  portion  only  generally  remaining  within  the  um- 
bilicus. In  Lovcll  Reeves'  monograph  of  the  genus,  143  species 
are  described  and  figured.  In  the  present  article  we  shall  con- 
fine ourselves  to  the  British  species.  Its  first  appearance  on  the 
British  area  dates  from  a  far  distant  era,  since  one  or  more 
species  frequented  the  seas  of  the  middle  and  upper  Devonian 
periods,  since  when  it  seems  never  to  have  entirely  left  the 
district,  retreating  only  so  far  as  the  alterations  in  the  boundaries 
of  seas  compelled  it.  At  present  there  are  believed  to  be  six 
species,  viz. :  N.  Islandica,  Gmelin;  N.  Granlandica,  Beck.; 
N.  sordida,  Philippi ;  N.  catena,  Da  Costa;  N.  Alderi,  Forbes; 
and  a.  Montacuti,  Forbes;  while  N.  clausa  and  N.  Smithii  were 
British  at  a  very  late  geological  period,  but  have  since  retreated 
northerly. 

The  commonest  British  species  is  2V  Alderi.  It  presents  more 
variation  than  any  of  the  others,  but  the  type  form  has  more 
colour  in  the  shell,  and  of  a  darker  tint  than  any,  although  one 
variety  has  a  milk-white  shell.  The  eyes  are  distinctly  visible  ; 
the  size  is  below  the  average;  the  shell  is  very  thick,  solid,  and 
glossy,  and  the  aperture  of  the  shell  is  unusually  large ;  all 
which  points  render  it  a  somewhat  extreme  representative  cf  the 
genus.  It  is  found  on  all  the  sandy  bottoms  along  the  British 
shores,  whatever  be  the  depth.  Its  greatest  range  north  is  to 
the  Loffoden  Isles,  or  about  G8°  N.  lat. ;  and  to  the  south  it  is 
found  all  along  the  west  coasts  of  Europe ;  on  both  sides  of  the 
Mediterranean,  and  in  the  Adriatic,  extending  at  least  as  far  as 
35°  N.  lat.  The  range  is  about  33  degrees  of  latitude.  Its  range 
in  depth  is  from  3  to  80  fathoms.  It  has  been  found  in  the 
post-pliocene  deposits  of  this  country  and  of  Norway.  The 
geological  record  is  incomplete,  but  it  seems  to  have  expanded 
its  range  within  recent  times. 

N.  catena  is  another  common  species,  but  is  apparently  some- 
what less  abundant  than  the  foregoing.  Like  it  it  has  purplish 
brown  tints  mingled  with  the  lighter  yellow  back-ground  of  its 
body;  like  it  it  has  long,  slender,  and  pointed  tentacles;  and 
like  it  it  has  a  largely  developed  foot.  The  eyes  are,  however, 
only  just  visible,  the  shell  is  more  globose,  twice  as  large  in 
length  and  breadth,  and  not  so  thick  and  solid.  It  frequents 
sandy  bays,  and  seldom  ranges  beyond  a  depth  of  10  fathoms  ; 
the  specimens  which  are  obtained  in  deeper  water  do  not  contain 
the  animal,  and  have  been  carried  there  by  hermit  crabs.  Its  lati- 
tudinal range  is  similar  to  that  of  N.  Alderi,  being  from  Bohuslan 
to  Corsica.  It  is  abundant  in  the  post-pliocene,  as  well  as  the 
newer  and  older  pliocene  deposits  of  Great  Britain. 

N.  sordida,  perhaps,  comes  next  in  order  of  frequency.  The 
animal  is  lighter  than  the  preceding  two,  having  a  slight  patch 
of  reddish  brown  at  the  extremity  of  the  snout ;  the  shell  is  buff 
coloured,  and  very  nearly  of  the  same  size  as  that  of  N.  catena, 
but  not  quite  so  globose.  The  eyes  are  not  perceptible,  the  foot 
is  very  large,  and  the  tentacles  are  tapering  in  outline.  It  fre- 
quents muddy  sand  at  depths  varying  from  7  to  90  fathoms.  It 
is  not  known  much  to  the  north  of  the  Shetland  islands,  while 
to  the  south  it  has  been  recorded  from  various  parts  of  the 
Scotch,  Irish,  and  English  coasts,  and  as  far  south  as  Algiers.  Its 
latitudinal  range  is  not  much  over  25°,  and  therefore  less  than 
that  of  the  preceding  species.  As  a  fossil  it  ranges  as  far  back  as 
the  older  pliocene  period,  and  as  far  south  as  Sicily;  and  hence 
it  is  possible  that  it  has  been  gradually  advancing  northwards 
since  the  pliocene  period. 

N.  Montacuti  has  a  lightly  tinted  body,  the  only  portions 
which  are  purplish  brown  being  the  edges  of  the  auricular 
expansions  of  the  foot ;  the  tentacles  are  moderately  long  and 
pointed ;  the  shell  is  globular,  thick,  solid,  and  with  less  glossi- 
ness than  those  of  the  species  already  noticed.  The  eyes  are  not 
visible,  and  the  foot,  when  fully  extended,  has  an  area  about  twice 
that  of  the  shell.  Its  habitat  is  on  sandy  or  gravelly  bottoms, 
mixed  with  mud,  in  depths  varying  from  15  to  90  fathoms. 
It  is  generally  distributed  on  the  shores  of  the  British  isles,  but 
is  not  known  to  the  south;  on  the  north  it  is  reported  from  Ice- 
land and  Sweden,  probably  as  far  as  70°.  This  would  give  a 
latitudinal  range  of  20  degrees.  Very  little  is  known  of  it  in 
the  fossil  state  beyond  that  it  is  found  in  the  post-pliocene  de- 
posits of  Scotland  and  Norway,  and  that  a  specimen  is  recorded 
from  Palermo,  which  is  believed  to  be  fossil. 

N.  Grroznlandica  is  of  a  much  lighter  tint  than  any  of  the  fore- 
going; the  tentacles  are  much  shorter,  the  eyes  are  impercep- 
tible, and  the  foot  is  smaller.  The  shell  is  globose,  and  somewhat 
larger  than  that  of  N.  Alderi.  It  prefers  muddy  sand  in  deep 
water,  and  has  not  been  traced  farther  south  than  Yorkshire  and 
North  Ireland,  or  about  54u  N.  lat.    Farther  north  it  is  living 


on  all  the  Arctic  shores  of  Europe,  Asia,  and  America,  from  the 
shore  to  150  fathoms.  As  a  fossil  it  is  known  to  occur  in  the 
pliocene  and  post-pliocene  beds  of  the  British  isles,  and  to  have 
ranged,  during  the  latter  period,  into  Norway  on  the  east  and  to 
Canada  on  the  west.  Its  area  of  distribution  is  essentially 
northern,  and  particularly  extensive  in  the  longitudinal  direc- 
tion. 

JV.  Islandica  is  light  in  the  colour  both  of  the  animal  and 
shell,  the  tentacles  are  small,  the  eye  imperceptible,  and  the  foot 
is,  comparatively  with  the  common  species,  small.  The  form  of 
the  shell  is  oval,  the  length  being  at  least  a  third  greater  than  the 
breadth,  and  in  substance  it  is  thin,  and  semi-transparent.  It  is 
rare  in  the  coralline  zone  from  7  to  79  fathoms,  and  is  distributed 
about  Ireland,  the  north  of  England,  and  Scotland.  It  probably 
has  nearly  the  same  southern  limits  as  N.  Gramlandica,  and  like 
that  species  ranges  into  all  the  northern  seas.  It  is  frequent  in 
the  post-pliocene  strata  of  the  British  islands,  Norway,  and 
America,  and  in  the  older  pliocenes  of  Norfolk. 

(Jeffreys,  J.  G.,  British  Vonchology,  vol.  iv.  pp.  211-230.) 

NEALOTUS.  A  genus  of  fishes  established  by  J.  Y.  Johnson 
in  18G5,  and  referred  by  him  to  the  family  I'richiurida:.  He 
defines  it  by  the  following  characters: — Body  elongated,  com- 
pressed, incompletely  clothed  with  delicate  scales.  Cleft  of  the 
mouth  deep.  Small  teeth  on  the  jaws  and  on  the  palatine  bones ; 
none  on  the  vomer.  First  dorsal  fin  continuous,  extending  to 
the  second;  finlets  behind  the  second  dorsal  and  anal  fins.  Each 
ventral  fin  represented  by  a  single  small  spine.  A  dagger-shaped 
spine  behind  the  vent.  No  keel  on  the  tail.  Caudal  fin  well 
developed.  Seven  branchiostegal  rays.  Only  one  species  is 
known,  N.  tripes,  and  that,  it  may  be  remarked,  is  based  on  a 
single  specimen  from  the  Madeiran  seas. 

(Johnson,  Proc.  Zool.  Hoc.  for  1865,  p.  434.) 

NEMACANTHUS  TE.  C.  vol.  iii.  col.  1079].  This  genus  of 
fishes  is  also  found  in  the  lower  carboniferous  strata  of  Ireland, 
where  it  is  represented  by  JV.  priscus. 

NEMACHEILUS,  a  genus  of  fishes  of  the  loach  family,  of 
which  several  species  inhabit  the  fresh  waters  of  the  Neilgherry 
hills  of  India. 

NEOMJSNIS.  A  genus  of  fishes  belonging  to  the  order  Acan- 
thopteri.  It  was  founded  by  Girard  upon  a  species  living  in  North 
America,  and  which  Gill  refers  to  the  family  Pristipomatidce. 
The  last-named  writer  gives  the  history  of  the  nomenclature  of 
this  form,  as  also  of  a  few  others  which  resemble  it  in  certain 
external  points,  and  shows  how  ichthyologists  of  high  repute 
have  assigned  species  to  some  genus  in  one  family  which  should 
really  find  a  place  in  a  genus  of  a  closely  allied  family  ;  and 
from  this  he  argues  that  the  distinctions  between  the  Percidm 
and  Pristipornatidaz  must  be  slight.  Indeed  he  carries  his  views 
of  amalgamation  still  further,  and  believes  it  probable  that  the 
typical  Percidm,  Pristipomatidce,  Sparidce,  and  Pimelopteridm,  will 
be  found  to  belong  to  one  true  family.  They  cannot,  he  remarks, 
be  distinguished,  except  by  their  dentition ;  and  characters  having 
this  basis  he  considers  are  not  of  family  value.  The  Lutjanus  of 
Bloch  is  synonymous  with  the  present  genus. 

(Gill,  Proc.  Philad.  Acad,  for  1861,  p.  93.) 

NEROPHIS.  A  genus  of  fishes.  One  species  is  remarkable 
for  being  an  inhabitant  of  the  Baltic  Sea,  where  it  is  associated 
with  a  number  of  other  species  which  like  itself  belong  to  genera 
habitually  frequenting  the  ocean.  The  Baltic  is  far  less  salt  than 
the"  neighbouring  German  Ocean,  and  yet  this  species  and  a  few 
more  which  appear  to  have  originally  come  from  the  German 
Ocean  are  able  to  live  in  the  Baltic  Sea  alongside  with  other 
species  which  belong  to  true  freshwater  faunas.  Associated  with 
these  we  also  find  a  group  of  species  which  evidently  originally 
belonged  to  the  fauna  of  the  Glacial  or  Arctic  Seas.  Such  a 
collocation  of  species  indicates  great  changes  in  the  distribution 
and  connections  of  the  seas  and  lands  of  the  Scandinavian  region 
since  these  species  were  called  into  being  as  such. 

NERVOUS  SYSTEM  [E.  C.,vol.  iv.,  cols.  5-30].  Although 
the  recent  literature  on  this  subject  is  very  voluminous,  and  our 
knowledge  respecting  it  is  gradually  progressing,  still  there  are 
many  doubts  and  difficulties,  as  well  as  many  misconceptions, 
which  require  to  be  removed,  before  a  clear  idea  can  be  obtained 
as  to  the  structure  and  mode  of  action  of  this  complicated  ar- 
rangement of  fibres  and  cells.  The  essential  data  for  a  true  and 
comprehensive  account  have  yet  to  be  discovered ;  amongst 
them  the  most  important  are  those  relating  to  the  physical  struc- 
ture, the  chemical  composition,  the  forces  which  are  associated 
with  it,  and  the  laws  by  which  those  forces  are  regulated.  No 
doubt,  as  the  former  article  sufficiently  shows,  many  facts  have 
been  collected  bearing  upon  each,  but  a  large  proportion  of  them 
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M'C  open  to  doubt  or  inapplicable.  Thus,  as  regards  the  structure, 
it  is  necessary  to  convince  oneself  that  the  appearances  described 
are  the  true  exponents  of  the  healthy  nerve  in  the  living  animal; 
so  that  it  is  important  to  remember  that  must  structural  details 
arc  based  upon  the  examination  of  animals  which  are  dead.  The 
mere  fact  ot  their  being  dead  implies  that  there  is  some  material 
alteration,  and  as  the  nerves  are  so  intimately  connected  with 
life  and  intellectuality,  there  is  a  probability  that  they  may  have 
undergone  some  alteration  not  only  of  property  but  of  structure, 
a  probability  heightened  by  the  consideration  that  all  organic 
t  issues  change  very  rapidly  when  withdrawn  from  their  normal 
connections  and  surroundings.  The  elements  of  nerve  substance 
are  cells  and  fibres.  In  the  opinion  of  some  anatomists  there  is 
no  intimate  union  between  them,  but  according  to  most  authori- 
ties the  fibres  originate  in  cells,  and  Dr.  Bealc  has  brought  forward 
strong  evidence  in  favour  of  the  view  that  all  fibres  originate  in 
tells,  and  that,  consequently,  there  are  no  free  fibres  and  no  free 
cells.  This  remark  doubtless  applies  to  the  mature  fibres  and 
cells,  for  there  is  much  reason  to  believe  there  are  some  indepen- 
dent cells.  If  fibres  originate  in  and  grow  out  of  cells,  the 
changes  which  take  place  during  the  development  would  be  an 
important  item  of  knowledge.  However  this  may  be,  the  two 
differ,  the  fibres  being  white  and  having  homogeneous  contents, 
while  the  cells  are  grey  and  have  granular  and  nucleated  con- 
tents ;  and  this  difference  of  structure  is  associated  with  dill'erence 
of  function.  In  the  living  state  the  fibre  would  seem  to  be  a 
cylindrical  membranous  tube  (neurilemma)  filled  with  a  fluid  or 
pulpy  substance  (which  may  be  termed  neurinc) ;  but  according 
to  Remak  and  others  there  is  in  this  neurine  an  elastic  solid  iiat 
band  (the  axis  fibre),  but  this  last  has  not  been  detected  in  living 
nerve.  The  ccUs  are  mostly  agglomerated  in  masses,  forming 
the  principal  nervous  centres,  while  the  fibres  constitute  con- 
nections between  the  centres  and  between  the  various  parts  of 
the  body.  The  fibres  are,  as  has  already  been  stated,  grouped 
together  into  a  common  sheath,  forming  what  is  known  as  a  nerve ; 
the  nerves  may  be  bifurcate,  split  up  into  branches,  and  inter- 
communicate, but,  as  is  believed,  the  primitive  fibre  is  single 
from  end  to  end.  The  mode  of  termination  of  the  fibre  is  un- 
certain ;  formerly  the  prevalent  opinion  was  that  most  of  the 
fibres  ended  at  the  peripheral  portions  of  the  body,  but  latterly 
the  tendency  has  been  to  the  conviction  that  many,  if  not  all,  the 
fibres  double  back  and  return  to  a  nerve  centre,  while  Dr.  Bealc 
maintains  that  each  fibre  issues  from  a  cell,  and  however  long  its 
course  may  be,  returns  to  the  same  cell.  As  regards  the  compo- 
sition, the  great  bulk  of  our  information  consists  of  a  few  ana- 
lyses, but  as  yet  we  are  in  entire  ignorance  of  the  true  chemical 
nature  of  many  of  the  compounds,  more  especially  those  which 
form  the  contents  of  the  cells  and  tubes  ;  and  still  less  is  known 
as  to  what  relation  there  is  between  composition  and  properties. 
As  an  indication  of  the  unsatisfactory  state  of  knowledge,  we 
quote  Mr.  Foster's  account,  as  given  in  Watts'  Dictionary  of  Che- 
mistry, vol.  iv.,  p.  32.  "  Fremy  represents  100  parts  of  cerebral 
substance  as  consisting  of  80  water,  5  fat,  7  albumen,  and  8  ex- 
tractives and  salts.  Von  Bibra  gives  75-6  per  cent,  water,  and 
from  12  to  16  per  cent.  fat.  The  'white'  matter  contains  less 
water  than  the  '  grey,'  the  mean  of  the  former  being  73  per  cent., 
of  the  latter  85  per  cent.  The  white  is  richest  in  fat,  producing 
14-8  per  cent.,  while  the  '  grey '  has  only  4'7  per  cent  (Lassaigne). 
According  to  Von  Bibra,  the  spinal  cord  contains  less  water  and 
more  fat  than  the  brain,  viz.  66  per  cent,  of  water  and  25  per 
cent,  of  fat,  while  the  nerves  again  have  less  water  and  more  fat 
than  the  spinal  cord,  though  the  quantities  seem  to  vary  exces- 
sively. Schlossbcrger  (Midler's  Archiv.  1858,  p.  309),  gives 
the  brain  of  a  foetus  as  containing  from  87 -9  to  92'6  per  cent,  of 
water,  and  from  1*6  to  3*7  per  cent,  of  fat ;  results  very  closely 
vgrceing  with  those  of  Von  Bibra.  In  100  parts  of  fresh  brain, 
Breed  found  6-627  ash,  in  100  parts  of  which  were  : — 

Phosphate  of  potassium   55  24 

„        sodium   22  93 

, ,       iron  1*23 

,,       calcium  1*62 

„        magnesium  3-40 

Chloride  of  sodium  4-74 

Sulphate  of  potassium  164 

Phosphoric  acid  (free)  9  15 

Silicic  acid  •  '42 

No  department  of  physiological  chemistry  has  been  so  little 
studied,  or  studied  with  so  little  profit  as  that  of  the  nervous 
system.  Exact  knowledge  concerning  the  protein  compounds  in 
it  ii  trbolly  wanting.    The  substance  forming  the  axis  cylinder 
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seems  to  belong  to  the  same  series  as  fibrin  and  syntonin 
(myosin);  it  dilfers  from  the  former  by  its  insolubility  in  a 
solution  of  nitre,  from  the  latter  by  its  insolubility  in  dilute 
acids.  The  protein  constituent  of  the  medullary  substance  and 
of  the  cell  contents  seems  to  be  some  form  of  soluble  albumen, 
ft  has  been  thought  to  be  casein.  Our  acquaintance  with  the 
peculiar  fatty  abundance  is  also  very  unsatisfactory.  Besides 
cholesterin  which  occurs  to  the  extent  of  20  per  cent,  of  total  fat 
(Von  Bibra),  olein,  stearin  and  palmitine,  there  have  been  ob- 
tained various  bodies  whose  nature  is  much  disputed.  W. 
Mullet  found  in  human  brain  a  small  quantity  of  creatine  *05 
grm.  in  four  pounds ;  in  ox  brain  he  found  no  creatine,  hut  a 
body  resembling  leucine  together  with  uric  acid  and  xanthine 
or  hypoxanthine.  He  also  found  in  the  same  brain  a  very  con- 
siderable quantity  of  inosite,  20  grins,  in  50  pounds.  Lorenz 
(Henle-Meissner,  1859,  p.  290),  found  no  creatine,  leucine,  inosite 
or  lactic  acid  ;  he  obtained,  however,  both  xanthine  and  hypo- 
xanthine. Herz  (ibid.,  1860,  p.  311)  corroborates  Midler.  M. 
Schultze  found  urea  and  creatinine  in  the  electric  organs  of  the 
torpedo.  Formic  and  acetic  acid  are  said  to  be  obtained  by  the 
distillation  of  the  watery  extract  of  brain.  The  presence  of  the 
above  crystalline  bodies  indicate  a  metamorphosis,  very  similar 
to  that  which  probably  takes  place  in  muscles  ;  but  wc  know 
nothingofthevariousste.ps.  The  large  amount  of  phosphorus 
in  nervous  tissue  (1-388 — 1-79  per  cent,  of  dry  brain  substance, 
according  to  Borsarelli)  has  prompted  many  to  attribute  much 
to  that  particular  element.  Mental  elfort  is  said  to  increase  the 
phosphates  of  the  urine ;  but  whether  directly  or  indirectly  is 
uncertain.  Neukomm  (Arch.  Anat.  1'hys.  1860,  p.  1)  found  in 
human  brain,  in  various  diseases,  leucine,  creatine  and  inosite, 
the  latter  at  times  in  very  notable  quantities.  Tyrosine  was 
invariably  absent.  Grohe  (Med.  Centr.  1864,  p.  870)  found  gly- 
cogen (without  sugar)  in  the  brain  of  a  diabetic." 

Our  knowledge  respecting  the  properties  of  nerves,  and  the 
mode  in  which  they  bring  about  various  functions  is  also  in- 
volved in  obscurity.  The  received  doctrine  is  that  a  sensation 
produced  by  an  external  object  is  conveyed  to  the  brain  in  some 
way  by  nervous  filaments  specially  adapted  for  the  purpose,  and 
that  a  force  analogous  to  electricity  is  generated  in  the  nervous 
centres  of  grey  matter,  which  is  transmitted  to  the  organs  whose 
functions  are  to  be  stimulated.  The  idea  entertained  by  some 
is  that  the  force  is  not  merely  analogous  to,  but  is  even  a  modi- 
lied  kind  of  electricity,  following  the  same  laws  as  it,  but  as  the 
idea  is  at  present  merely  a  hypothesis,  caution  should  be  exer- 
cised not  to  raise  it  to  the  rank  of  a  theory.  The  structure  of  a 
nervous  filament  is,  as  regards  general  form,  very  similar  to  that  of 
an  electric  wire ;  there  being  in  each  a  solid  central  core,  an 
enveloping  medium,  and  an  external  protective  membrane  ;  but 
as  regards  the  nerve  it  has  to  be  proved  that  the  sobd  core  is  a 
conductor  of  electricity,  and  the  medium,  an  insulator  thereof. 
It  has  also  to  be  proved  that  force  is  generated  only  by  the  grey 
matter  and  transmitted  by  the  white.  Indeed,  there  are  a  few 
facts  which  indicate  that  the  force  is  in  part  resident  in  the 
nervous  filaments,  and  that  the  ganglions  and  other  centres 
mainly  act  as  liberators  of  that  force.  Lewes  insists  that,  at  any 
rate,  the  nerves  have  a  force  of  their  own,  which  he  distinguishes 
as  neurility.  Thus  he  notices  that  if  a  frog's  leg  be  detached 
from  the  body,  and  the  sciatic  nerve  be  separated  from  its  centre, 
the  application  of  the  galvanic  battery  will  cause  the  muscles  to 
contract.  This  may  naturally  be  attributed  to  the  electrical 
current  from  the  battery  having  replaced  the  nervous  current 
from  the  centre  ;  and  since  the  two  bring  about  the  same 
residt,  the  two  forces  are  similar  or  perhaps  identical.  If,  how- 
ever, before  any  battery  has  been  applied,  a  simple  prick  with 
a  needle  or  a  bit  of  wood,  or  almost  any  substance  with  a 
sharp  point,  be  given  to  the  nerve,  the  muscles  will  contract ; 
and  this  operation  may  be  repeated  at  intervals  for  many  days 
and  weeks  in  succession  with  a  similar  result.  In  this  case 
it  can  hardly  be  maintained  that  any  force  is  derived  from  the 
sharp  point ;  rather  it  would  seem  that  a  mechanical  action  is 
sufficient  to  stimulate  the  nerve  to  liberate  the  required  amount 
of  force.  A  practical  illustration  of  this  is  afforded  by  the  strong 
sensation  experienced  when  the  ubiar  nerve  is  suddenly  struck, 
and  the  numbness  which  follows  its  prolonged  pressure  ;  the 
nervous  force  inducing  sensibility,  a  property  believed  to  be 
inherent  in  the  ganglionic  centre,  as  contractility  is  in  the 
muscles.  The  aptness  of  the  illustration  is  entirely  lost  if  the 
idea  is  entertained  that  some  nerves  are  motive  and  others 
sensitive,  mainly  on  account  of  difference  of  structure.  As  yet 
there  is  no  evidence  of  any  such  difference,  nor  is  there  any  proof 
that  both  kinds  of  nerves  are  identical,  as  is  assumed  by  Lewes. 
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The  latter  assumption,  however,  will  harmonize  with  the  view 
that  all  the  nerves  have  the  same  properties,  but  that  their 
functions  differ  in  virtue  of  differences  in  their  connections,  and 
the  conditions  which  act  upon  them.  Most  of  the ^  filaments 
which  issue  from  the  posterior  root  of  a  nerve  originating  in 
the  spinal  chord,  give  rise  to  sensation  when  stimulated,  while 
most  of  those  from  the  anterior  root  elicit  muscular  contrac- 
tions. Hence,  the  one  set  are  called  afferent  or  motor,  and 
the  other  efferent  or  sensory  ;  but  it  is  premature  to  assume  that 
a  nerve  is  only  concerned  in  exciting  motion  when  it  is  afferent, 
and  mce  versd.  It  is  also  premature  to  assert  that  a  nerve  which 
is  ordinarily  engaged  in  exciting  sensation  is  incapable  under 
any  conditions  of  inducing  muscular  contraction.  According  to 
Lewes,  there  is  no  radical  difference  between  the  two  sets  of 
nerves,  but  the  motor  nerves  are  so  because  they  terminate  or 
abut  peripherally  upon  muscles,  and  not  upon  an  organ  of  sense. 
If  the  sense  organ  be  wanting,  no  sensation  is  experienced  unless 
we  can  functionally  supply  the  place  of  such  organ.  Hence  it  is 
that  a  mere  tickle  on  the  skin  is  transferred  to  the  nervous 
centre  as  a  sensation,  while  the  same  circumstance  will  have 
no  effect  if  applied  to  the  sensory  nerve,  or  to  the  centre 
itself. 

NESIARCHUS.  A  genus  of  fishes  belonging  to  the  family 
7'richiuridw,  and  established  by  J.  Y.  Johnson  in  1802.  His 
definition  is  embodied  in  the  following  words  : — Body  elongate, 
covered  with  small  scales.  Cleft  of  mouth  deep.  Several  strong 
teeth  in  the  jaws  ;  none  on  the  palatine  bones  or  the  vomer. 
First  dorsal  not  extending  to  the  second.  No  unlets  behind 
either  the  dorsal  or  anal  tin.  A  dagger-shaped  spine  behind  the 
vent.  No  keel  on  the  tail.  One  lateral  line.  Seven  branchio- 
stcgal  rays.  An  air-bladder.  Pyloric  crcca  in  moderate 
Dumber.  This  genus  is  based  on  a  single  specimen  from  the 
Madeiran  seas,  for  which  the  specilic  appellation,  N.  nasutus, 
has  been  retained. 

(Johnson,  l'roc.  Zool.  Soc.  for  1862,  p.  173.) 

NIPHON.    [Pekciimc,  E.  C.  vol.  iv.  col.  263.] 

NITROGEN.  Although  the  circumstance  that  animals  and 
plants  are  incapable  of  living  in  an  atmosphere  of  this  gas  has 
obtained  for  it  the  name  of  azote,  yet  it  is  one  of  the  few 
elements  which  are  essentially  connected  with  life  as  developed 
upon  this  earth.  It  enters  largely  into  the  composition  of 
ammonia,  and  nitrous  acid,  one  or  other  of  which  is  believed  to 
be  amongst  the  most  important  ingredients  of  plant  food.  It 
forms  part  of  the  vegetable  alkaloids,  which  are  remarkable  both 
for  their  complicated  constitution,  and  for  their  physiological 
effects  on  the  animal  economy.  It  is  also  a  constituent  of  the 
various  protein  compounds,  which  enter  so  largely  into,  and  play 
so  important  a  part  in  the  structure  of  animals.  Indeed,  nearly 
all  the  native  compounds  of  nitrogen  are  so  intimately  connected 
with  life  that  whenever  ammonia  is  evolved  from  a  substance  on 
the  application  of  heat  it  may  be  confidently  inferred  that 
organisms  have  been  in  some  way  or  other  associated  with  that 
substance. 

Free  nitrogen  has  been  found  in  several  localities  ;  the  great 
bulk  of  it  exists  in  the  atmosphere  mechanically  mingled  with 
oxygen,  while  smaller  quantities  occur  in  certain  cavities  of 
iishes  and  other  animals,  as  also  in  plants,  in  springs,  and  in 
the  exhalations  from'  volcanic  craters,  and  from  the  fissures 
formed  by  earthquakes.  In  the  atmosphere  the  relative  volumes 
of  the  nitrogen  and  oxygen  is  as  79  to  21,  but  in  the  other 
sources  just  mentioned  the  proportion  of  oxygen  which  accom- 
panies it  is  nearly  always  far  less  than  this.  In  most  cases  where 
the  nitrogen  thus  predominates  over  the  oxygen  there  is  reason 
to  believe  that  the  source  of  the  mixture  has  been  the  atmo 
sphere,  and  that  a  portion  of  the  latter  gas  has  been  spent  in 
oxidation.  The  following  illustrations  will  afford  some  idea  of 
the  evidence  on  this  point. 

In  Physalia,  a  remarkable  hydrozoan  genus,  frequently  found 
floating  ou  the  surface  of  the  wanner  European  seas,  there  is  a 
large  cavity  filled  with  air,  which  comniivnicates  with  the  atmo 
sphere  that  surrounds  it.  The  walls  of  the  cavity  consist  of  ; 
highly  elastic  cartilaginous-like  substance  ;  by  means  of  muscles 
this  bag  is  caused  to  collapse,  and  the  air  is  partially  expelled  ; 
the  natural  elasticity  of  the  walls  restores  the  cavity  to  its  original 
shape,  and  in  so  doing  draws  in  the  surrounding  atmosphere, 
On  examining  the  gas  contained  in  the  cavity,  Quatrefages  found 
that  from  2  to  3  per  cent,  of  the  oxygen  had  disappeared 
Something  similar  occurs  in  the  air  bladders  of  fresh-water 
fishes  ;  the  contents  of  which  consist  of  nitrogen,  with  a  small 
per-centage  of  oxygen,  and  a  trace  of  carbonic  acid.  Thus 
}Iumboldt  found  96  per  cent,  of  nitrogen,  and  4  of  oxygen  in  the 


air-bladder  of  the  electric  gymnotus.  In  deep  sea  fishes,  on  the 
other  hand,  oxygen  generally  predominates. 

The  majority  of  warm  springs,  situated  at  a  distance  from 
active  volcanic  areas,  constantly  yield  bubbles  of  gas.  There  is 
a  remarkable  general  uniformity  in  the  nature  of  this  gaseous 
exhalation,  and  as  an  example  we  would  refer  to  the  largest 
springs  at  Path.  According  to  Dr.  Daubeny  the  composition  of 
the  exhalation  is  4'5  per  cent,  of  carbonic  acid,  3"8  of  oxygen, 
and  91  "7  of  nitrogen.  On  the  assumption  of  the  original  deriva- 
tion of  these  gases  from  the  air,  the  nature  of  the  change  is 
indicated  by  comparing  the  volume  and  proportion  of  gas  con- 
tained in  34,900  cubic  inches  of  the  Bath  waters,  and  of  an 
ordinary  pump  water  from  a  calcareous  district. 
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As  regards  proportion,  then,  this  indicates  that  while  the  car- 
bonic acid  and  nitrogen  were  increased,  the  oxygen  was 
diminished.  The  increase  in  carbonic  acid  would  naturally  arise 
from  increased  pressure  ;  while  the  relative  increase  of  nitrogen 
might  be  attributed  to  a  portion  of  the  oxygen  having  combined 
with  substances  met  with  during  the  passage.  Considering  that 
this  great  predominance  of  nitrogen  over  oxygen  is  met  with  in 
all  warm  springs  unconnected  with  volcanic  areas,  it  has  been 
suggested  that  the  warmth  of  the  spring  is  in  great  measure 
due  to  the  heat  evolved  by  the  formation  of  the  oxidized 
products. 

There  are  many  instances  known  in  which  nitrogen  is  emitted 
from  volcanoes,  accompanied  by  less  than  its  usual  complement 
of  oxygen,  such  as  Vesuvius,  Lipari  Islands,  Etna,  and  others. 
In  those  cases  also  Dr.  Daubeny  thinks  the  heat  may  be  due  more 
or  less  to  the  oxidation  effected  by  the  unrepresented  oxygen  deep 
beneath  the  earth's  surface. 

NOTORNIS.  Under  Dixornis,  E.  C,  is  given  Dr.  Mantell's 
account  of  the  Australian  species,  N.  Mantelli,  which  was  first 
discovered  by  his  son.  The  earlier  specimens  found  consisted  of 
semi-fossil  bones,  and  subsequently  a  live  individual  was 
captured,  which  was  until  recently  the  only  reliable  evidence 
known  that  this  bird  was  not  extinct.  The  species,  however, 
has  not  wholly  disappeared  yet,  and  it  is  to  he  hoped  some 
specimens  will  be  secured  for  our  museums  while  there  is  yet 
time.  In  1865  the  Otago  gold-fields  were  opened  up,  and  the 
country  was  traversed  in  many  directions  by  prospectors  and 
diggers.  Being  driven  by  stress  of  hunger  to  procure  what  food 
they  could  by  personal  search,  some  of  them  are  said  to  have 
subsisted  for  days  on  what  they  called  the  '  great  ground  parrot,' 
but  which  there  is  no  doubt  is  really  N.  Mantelli.  As  yet,  living 
specimens  have  been  obtained  only  in  the  south-west  corner  of 
Middle  Island,  and  it  isnot  unlikely  they  may  be  restricted  thereto. 
The  principal  reasons  why  the  species  has  maintained  its  ground 
here,  so  long  after  having  been  exterminated  from  most  other 
districts,  are  that  wild  dogs  and  cats  had  not  established  them- 
selves there  before  1865,  and  that  bush  tires  have  been  rare. 
Now  that  the  white  man  has  introduced  himself,  he  will  doubt- 
less be  followed  by  those  destructive  influences  which  have 
played  such  havoc  on  the  native  fauna  and  flora  in  every  place 
which  he  has  colonized  in  New  Zealand.  And  as  the  Moho  is 
less  capable  of  withstanding  such  influences  than  the  small  and 
rapid  running  Weka,  and  the  climbing  Strigops,  owing  to  its 
large  size,  comparatively  slow  speed,  and  incapacity  for  flying  or 
climbing,  it  may  be  expected  that  before  long  it  will  be 
annihilated  from  this  area,  which  seems  to  be  its  last  stronghold. 
Could  not  efforts  be  made  for  the  preservation  of  tins  species  ? 
Gould  infers  that  it  is  shy  in  its  habits  ;  that  it  trusts  to  the 
power  of  its  feet,  not  of  its  wings,  for  escape  from  its  enemies, 
and  that  it  frequents  low  lying  moist  sites.  This  latter  habit  he 
thinks  is  indicated  by  its  thick  plumage  and  long  back  feathers. 
The  same  authority  thus  describes  the  external  appearance  of 
the  bird  ;  but  as  it  is  apparently  based  upon  a  single  individual, 
it  will  probably  require  slight  modifications  when  fuller  mate- 
rials are  obtained.  "  Head,  neck,  breast,  and  upper  parts  of  the 
abdomen  and  flanks  purplish  blue  ;  back,  rump,  upper  tail 
coverts,  lesser  wing  coverts,  and  tertiaries,  dark  olive  green, 
tipped  with  verditer  green  ;  at  the  nape  of  the  neck  a  band  of 
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rich  blue  separates  the  purplish  blue  of  the  neck  from  the  green 
of  the  body  ;  wings  rich  deep  blue,  the  greater  coverts  tipped 
with  vcrditer  green,  forming  creseentic  bands  when  the  wing  is 
expanded  ;  tail  dark  green;  lower  part  of  the  abdomen,  vent, 
and  thighs,  dull  bluish  black  ;  under  tail  coverts  white  ;  bill  and 
feet  bright  red.  Total  length  of  the  body,  2G  inches  ;  bill  from 
the  gape  to  the  tip,  2'  ;  from  the  tip  to  the  posterior  edge  of  the 
plate,  on  the  forehead,  3 ;  wing,  8h  ;  tail,  3£ ;  tarsi,  3£;  middle 
toe,  3  ;  nail,  5  ;  hind  toe,  £  ;  nail, 

The  foregoing  species  is,  however,  not  the  only  one  which  has 
flourished  in  New  Zealand.  A  still  larger  one  has  left  its  bones 
in  association  with  the  gigantic  Dinornis,  with  which  genus 
indeed  it  has  long  been  confounded,  being  best  known  by  the 
name  of  Dinornis  casuarinus.  That  it  is  really  a  gigantic  rail, 
and  not  a  Dinornis,  is  fully  pointed  out  by  Mr.  Parker  in  the 
'Philosophical  Transactions'  for  1860,  p.  1C3  et.  scq.  He 
institutes  a  comparison  between  the  skull  ol  this  species  and  that 
of  Dinornis  robustus,  with  a  view  to  showing  their  distinctness, 
and  proving  that  the  former  is  really  a  Notornis.  He  remarks 
that  the  process  on  the  basitemporal  bones  is  larger  in  this 
Notornis  than  in  any  other  bird,  the  next  to  it  in  this  respect 
being  Sarcorhamphus  papa  and  Ghauna  chavaria.  All  these 
retain  the  basitemporal  pterygoid  processes  of  the  lizard.  In 
the  lizards  there  is  the  merest  trace  of  a  basisphenoidal  rostrum, 
and  in  Notornis  casuarinus  it  is  exceedingly  small,  far  smaller 
than  in  other  rails.  In  the  ostriches  it  is  very  large.  The 
os  quadratum  has  a  double  head  of  a  concavo-convex  form,  a 
broad  mctapterygoid  process,  and  a  dimple-shaped  pterygoid 
process.  In  this  last  feature  it  agrees  with  the  lizard,  but  differs 
from  Dinornis.  He  also  makes  the  significant  remark  that  in 
all  essential  details  the  skull  of  the  extinct  gigantic  Notornis 
casuarinus  corresponds  with  that  of  a  chick  of  a  living  Gallinula. 
The  sternum  of  N.  Mantclli  indicates  the  cursorial  habits  of  the 
bird;  and  is  not  more  developed  than  in  some  lizards.  The 
keel  is  inconspicuous,  and  the  blade  forms  a  narrow  marginal 
plate  to  the  keel. 

We  have  indications  of  a  third  species,  which  formerly 
inhabited  the  Madagascar  group  of  islands.  It  is  mentioned  by 
Du  Bois,  who  travelled  in  those  islands  during  the  years  1669- 
1672,  as  "blue  birds,  as  large  as  the  solitaire,  with  blue 
plumage,  red  feet  and  beak  like  those  of  a  fowl ;  they  do  not 
fly,  but  run  well,  so  that  a  dog  can  scarcely  catch  them  ;  they 
are  capital  eating."  This  passage  might  be  applied  to  Notornis 
Mantclli.  Strickland  assigned  the  Madagascar  bird  to  Porphyria, 
but  expresses  doubts  as  to  the  correctness  of  the  assignation 
owing  to  its  large  size,  and  its  galline  feet.  These  objections 
have  lost  their  weight  since  Notornis  Mantclli  has  been  known, 
for  this  bird  is  as  large  as  a  goose ;  and  many  Pallida  have  the 
three  digits  spread  out  in  the  true  galline  fashion,  as  in  Notornis, 
Tribonyx,  and  Ocydromus.  Selys  Longchamps  called  it  Aptornis 
ccerulescens,  and  placed  it  amongst  the  Struthionidw,  guided  as  it 
would  seem  mainly  by  the  fact  that  it  does  not  fly  ;  but  the 
New  Zealand  Notornis  is,  as  already  mentioned,  incapable  of 
flight,  and  Ocydromus  is  very  ill  adapted  for  that  mode  of  loco- 
motion. Schlegel  says  it  is  unquestionably  allied  to  Porphyria, 
and  considers  it  ought  to  be  relegated  to  the  genus  Notornis, 
which  he  regards  as  the  galline  modification  of  rails,  on  account 
of  its  great  size,  thick  tibia,  short  digits,  and  heavy  form.  This 
view  he  thinks  is  corroborated  by  the  fact  that  the  Mascarene 
islands  are  within  the  limits  of  the  generic  area  of  Porphyrio, 
which  extends  from  Central  Europe  through  Africa,  Mada- 
gascar, India,  Australia,  and  New  Zealand.  Tribonyx,  we  may 
mention,  is  an  Austraban  genus.  As  regards  the  size,  Schlegel 
thinks  this  is  not  a  vabd  objection,  since  he  observes  that  it  is 
usual  for  the  southern  representatives  of  an  extensively  dis- 
tributed ralline  genus  to  be  remarkable  for  size.  He  alludes  to 
Notornis  as  compared  with  Porphyrio ;  to  the  Tribonyx  and 
Gallinula  gigantea  of  the  south  as  compared  with  the  Gallinula 
of  Europe  ;  to  the  Fulica  gigas  of  Peru  and  the  common  coot ; 
and  to  the  strange  Chauna  of  South  America.  The  weak  wings, 
he  observes,  is  a  common  feature  in  this  area,  and  is  apparently 
associated  with  external  conditions,  more  especially  the  non- 
prevalence  of  predaceous  mammals. 

(Schlegel,  Ann.  des  Sciences  Naturcllcs,  5e  Scrie,  vol.  vi.  p.  38 
etscq.;  Parker,  Philosophical  Transactions,  1866,  p.  163  ct  scq.  ; 
Gould,  Handbook  to  the  Birds  of  Australia,  vol.  ii.  ;  Mackay,  Ibis, 
for  1867,  p.  144.) 

NOTOTHENOIDJ3.  The  name  of  a  family  of  fishes,  the 
species  of  which  have  hitherto  been  referred  by  most  authors  to 
the  families  Scicenida>  and  Gobiidw.  Its  definition  is  couched  in 
the  following  terms.    Body  oblong  or  elongated,  generally 


highest  at  or  near  the  nape,  and  thence  slowly  and  regularly 
decreasing  to  the  caudal  fin,  where  it  is  most  compressed  ; 
anteriorly  subcylindrical.  Preanal  region  generally  shorter  than 
the  head,  rarely  longer.  Skin  covered  with  regularly  imbri- 
cated scales  of  moderate  size.  Lateral  line  running  high  on  the 
sides  and  near  the  dorsal  fin,  rarely  uninterrupted  ;  generally 
terminating  near  the  end  of  the  dorsal,  and  reappearing  along 
the  middle  on  the  sides  of  the  tail,  and  thence  continued  to  the 
caudal  fin.  Head  moderate,  scarcely  or  not  at  all  compressed, 
with  the  snout  moderate  and  little  decurved.  Eyes  moderate, 
lateral,  but  partly  visible  from  above.  Infra-orbital  bones  very 
small,  and  not  articulated  with  the  preoperculum.  Opercular 
bones  all  present,  normally  developed  and  unarmed.  Nostrils 
double,  between  each  eye  and  the  snout ;  the  anterior  very 
small.  Mouth  terminal,  with  the  cleft  lateral,  and  extending 
near  the  vertical  of  the  eye.  Upper  jaw  formed  chiefly  by  the 
premaxillary  bones,  which  are  scarcely  protractile,  the  ascending 
or  posterior  processes  being  very  short.  Supra-maxillary  bones 
expanded  towards  the  ends  as  usual,  mostly  retractile  under  the 
pre-orbital.  Lips  tumid.  Teeth  acute,  present  on  the  jaws. 
Palatines  smooth.  Branchial  apertures  capacious.  Branehi- 
ostegal  membrane  below  deeply  emarginated  behind,  and  pro- 
vided on  each  side  with  six  rays.  Pseudobranchiaj  developed. 
Dorsal  fin  double,  the  spinous  portion  commences  near  the  nape, 
is  short,  and  distinct  from  the^soft  part ;  the  latter  is  elongated. 
Anal  fin  little  shorter  than  the  soft  dorsal,  and  unarmed,  with  its 
rays  divided  like  the  dorsal,  and  the  membrane  notched  behind 
each.  Caudal  fin  moderately  developed,  and  not  forked.  Pec- 
toral fins  well  developed,  with  broad  bases  normally  inserted  on 
the  scapular  arch  ;  its  lower  rays  are  branched.  Ventral  fins 
jugular,  each  provided  with  a  spine  and  five  branched  rays,  the 
third  or  fourth  of  which  is  generally  longest ;  rarely  the  second. 
The  cranium  is  nearly,  or  quite,  smooth  above,  and  the  crests  and 
ridges  are  rudimentary  or  obsolete.  The  vertebra)  are  in  greatly 
increased  number  ;  in  one  sjiecies  (Notothenia  purpureiceps)  there 
are  forty-six,  fifteen  of  which  are  abdominal.  The  stomach  is 
moderate  and  ccecal.  Pyloric  appendages  are  present  in  small 
number,  or  from  3  to  5. 

This  family  is  sub-divided  into  two  sub-families,  including 
between  them  three  genera,  as  indicated  in  the  subjoined 
synopsis. 

Nototheniince. — Lateral  line    interrupted.     Bod)'  regularly 
tapering. 

Notothenia. — Abdominal  region  shorter  than  head.  Dorsal 
spines  slender. 

Macronotothen. — Abdominal  region  longer  than  head. 

Dorsal  spine  short  and  stout. 
Eleginiinoz. — Lateral  line  continuous.    Body  sub-fusiform. 
Elcginus. — Abdominal  region  shorter  than  head.  First 

dorsal  triangular. 

This  group  is  thought  to  hold  a  position  in  the  fauna  of  the 
southern  seas  analogous  to  that  of  the  cod  fishes  in  the  northern. 
The  Nototheniince  chiefly  frequent  the  seas  near  the  Falkland 
Islands  and  Kerguelen's  Land.  The  Elcginiina;  extend  farther 
towards  the  equator.  In  the  under-cited  paper  a  synopsis  of  all 
the  species  is  given,  the  number  recognised  in  each  genus 
being  in  the  case  of  Notothenia,  11 ;  Macronotothen,  1  ;  and 
Eleginus,  3. 

(Gill,  Proc.  Philadelphia  Academy  for  1861,  p.  512-522.) 

NOTURUS,  a  genus  of  Pimelodinw,  of  which  four  species 
inhabit  the  United  States.  The  body  is  rather  stout ;  the  head 
depressed,  oval,  and  covered  with  a  tliick  skin.  There  is  a 
median  longitudinal  and  transverse  nuchal  groove.  Superocci- 
pital  bone  posteriority  free.  Mouth  wide.  Branchiostegal  mem- 
brane with  seven  to  nine  rays  on  each  side.  Anterior  dorsal  fin, 
with  a  short,  smooth,  and  acuminated  spine.  Adipose  fin  carini- 
form,  elongated,  and  compressed,  generally  united  with  the 
procurrent  rays  of  the  obliquely  truncated  caudal  fin.  Caudal 
peduncle  with  the  extremity  obliquely  subrotiuidate,  truncated 
downwards  and  forwards.    Ventral  fin  with  nine  rays. 

(Gill,  Proc.  Post.  Soc.  Nat.  Hist.  vol.  viii.  p.  45.) 

NUTRITION  [E.  C.  vol.  iv.  cols.  53-54;  Food,  E.  C. 
vol.  ii.  cols.  851 — 867].  By  nutrition  is  meant  the  processes  by 
which  certain  kinds  of  matter  are  incorporated  with  the  system 
so  as  to  ebcit  the  production  of  that  force,  whether  potential 
or  actual,  which  is  manifested  in  every  living  organism.  The 
subject  may  be  regarded  either  from  a  broad  or  a  narrow 
point  of  view.  In  the  former  case,  the  general  character  of  the 
matter  used,  and  the  general  results  only  are  made  matter  of 
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consideration  ;  while  in  the  latter  case  attention  is  more  parti- 
cularly paid  to  the  distribution  of  the  matter  and  forces  to 
the  different  parts  of  the  body,  whereby  the  relative  sizes  and 
forms  of  those  parts  are  regulated.  Nutrition  consists  of  three 
stages  :  first,  the  supply  of  material  to  the  tissues  ;  next,  the 
metamorphosis  of  tissue,  accompanied  by  the  liberation  of  force  ; 
and  lastly,  the  expulsion  of  the  products  when  of  no  further 
use.  In  general  aspect,  then,  an  organism  resembles  a  machine, 
such  as  a  steam  engine,  inasmuch  as  in  both  there  is  a  supply  of 
material,  a  portion  of  which  is  subjected  to  a  synthetical  change 
productive  of  force  ;  and  the  rest,  which  is  not  adapted  to 
undergo  synthesis,  and  to  be  a  force  liberator,  is  rejected.  But 
there  are.  important  dill'erences  between  them,  such  as  that  the 
organism  uses  a  portion  of  its  material  for  the  purpose  of  keep- 
ing the  working  parts  in  constant  reparation,  as  well  as  for  regu- 
lating the  distribution,  retention,  and  manifestation  of  the  force  ; 
and  that  the  result  consists  not  only  of  heat  and  mechanical 
power,  but  also  of  many  other  kinds  of  force.  The  steam 
engine  is  simplicity  itself  as  compared  with  a  healthy  man. 

Since  the  principle  of  the  conservation  and  correlation  of  force 
has  been  received,  physiologists  have  been  labouring  to  elucidate 
the  complicated  phenomena  of  life  in  accordance  with  that 
principle.  Thus,  instead  of  assuming  that  the  actions  of  a 
living  organism  are  brought  about  by  the  application  of  a  vital 
force  which  produced  a  waste  of  tissue,  it  is  now  more  usual  to 
believe  that  the  force  is  resident  in  the  material,  and  is  liberated 
therefrom  by  the  changes  which  it  is  made  to  undergo.  The 
great  bulk  of  that  force  is  energy  derived  from  the  sun  and 
stored  up  in  plants.  No  material  is  destroyed  and  no  force  is 
annihilated:  the  utmost  that  is  done  is  a  shifting  in  the  arrange- 
ment of  chemical  elements  and  in  the  distribution  of  energy. 
If  we  could  trace  all  the  accessions  of  matter  and  of  force,  as 
well  as  of  their  expulsion  from  the  body,  which  occur  during  the 
lifetime  of  each  individual,  we  should  be  able  to  form  a  clear 
idea  of  what  arc  the  laws  of  nutrition.  At  present  we  are  far 
from  having  arrived  at  anything  approaching  to  complete  know- 
ledge; but  we  know  enough  to  be  able  to  say  that  the  energy  in 
the  animal  is  mainly  in  consequence  of  chemical  union  of  a 
special  kind,  viz.,  oxidation.  The  scope  of  the  study  is  so  vast, 
and  so  difficult  of  pursuit,  that  most  physiologists  confine  them- 
selves to  its  more  practical  aspects,  such  as  are  conveyed  in  the 
following  words  : — "  The  animal  body  consists  of  certain  kinds 
of  material  with  force  so  associated  with  them,  that  the  decom- 
position, or  the  metamorphosis,  in  other  words,  the  oxidation,  of 
each  material  sets  free  an  approximate  force  and  gives  rise  to  a 
corresponding  waste.  Thus  amongst  other  things  the  body  contains 
certain  quantities  of  nervous,  muscular,  and  adipose  tissues,  whose 
decomposition  may  be  said  to  give  rise  to  muscular,  nervous,  and 
caloritic  action,  the  development  of  each  action  being  accom- 
panied by  its  particular  waste.  The  object  of  the  study  of  nutri- 
tion is  to  ascertain  qualitatively  and  quantitatively  the  things 
which  are  best  suited  when  taken  into  the  body  to  ensure  the 
acquirement  of  one,  several,  or  all  of  the  various  corporeal 
constituents,  and  thence  to  guarantee  the  exhibition  of  the  force 
or  forces  proper  to  the  animal ;  or,  in  other  words,  to  determine 
the  laws  according  to  which  the  qualitative  and  quantitative 
variations  of  the  income  affect  the  quantity  and  quality  of  the 
capital,  and  thence  the  quality  and  quantity  of  the  expenditure. 
The  practical  problems  for  whose  solution  a  knowledge  of  such 
laws  is  desirable  will  vary  of  course  with  the  circumstances  of 
the  animal.  For  instance,  in.  animals  doomed  to  the  slaughter- 
house the  questions  have  to  deal  more  particularly  with  the 
amount  and  nature  of  the  material  developed  in  the  body,  that 
is  to  say,  with  the  amount  and  character  of  the  capital.  In  man 
and  beasts  of  burden  attention  has  to  be  drawn  to  the  amount 
and  nature  of  the  force  expended,  muscular,  nervous,  &c."  The 
food,  in  the  ordinary  sense  of  the  word,  consists  for  the  most 
part  of  more  or  less  imperfectly  oxidised  proteinaceous  and  hy- 
drocarbonaceous  compounds  ;  but  as  these  by  themselves  are 
quite  incapable  of  repairing  and  maintaining  the  animal  economy, 
we  cannot  but  extend  its  meaning  so  as  to  embrace  that  essential 
ingredient  in  the  body's  income,  oxygen.  In  addition  to  these, 
there  are  some  substances  which  some  persons  do  not  consider  to 
be  food,  although  they  supply  indirectly  the  place  of  food.  Most 
of  these  act  as  regulators,  chiefly  in  exciting  or  enabling  those  parts 
of  the  system  which  elaborate  the  food  to  perform  the  functions  to 
better  effect.  In  some  cases  these  act  within  the  system  itself, 
but  others  seem  to  act  almost  exclusively  outside  the  real  body. 
Amongst  the  last  Hiay  be  mentioned  the  condiments,  which 
become  serviceable  by  promoting  the  secretion  of  saliva,  and 
perhaps  also  the  cooking  of  food,  for  there  can  be  little  doubt 


that  the  general  result  is  more  or  less  influenced  by  the  mecha- 
nical condition  of  the  food.  Although  much  has  been  done  in 
the  way  of  analyses  of  food,  and  the  comparative  effects  of 
ordinary  diets  on  various  classes  of  individuals,  still  we  do  not 
consider  that  science  is  in  a  position  to  enunciate  what  consti- 
tutes a  normal  healthy  diet,  since  so  much  depends  upon  the 
conditions  of  each  individual,  and  of  the  circumstances  amidst 
which  he  lives.  Thus,  for  instance,  Dr.  Smith  recommended 
that  the  food  of  the  Lancashire  operatives,  and  we  may  add  of 
able  males  in  workhouses,  should  consist  of  common  articles  of 
consumption  in  such  proportions  that  the  food  of  each  day  shall 
contain  2G5  grammes  of  carbon  and  12  grammes  of  nitrogen. 
This  is  what  is  termed  a  starvation  diet,  since  it  is  the  formula- 
tion result  of  analyses  of  the  daily  meals  of  needlewomen, 
silkweavers,  and  the  poorest  classes  of  workers,  who  can  only 
just  manage  to  keep  off  starvation.  The  agricultural  labourer 
consumes  a  daily  supply  which  contains  420  grammes  of  carbon 
and  20  grammes  of  nitrogen.  These  results  can  only  be  applied 
with  any  confidence  to  masses  since  they  have  been  drawn  from 
masses,  and  should  not  be  applied  too  rigorously  to  individuals, 
since  the  variations  from  a  standard  even  by  persons  in  normal 
health  are  very  wide.  As  examples,  we  give  two  illustrations 
from  Dr.  Carpenter,  who  mentions  a  miller  that  lived  in  good 
health  for  18  years  on  food  that  yielded  110  grammes  of  carbon 
and  5'8  grammes  of  nitrogen  per  day.  On  the  other  hand,  cases 
arc  known,  amongst  the  Canadians,  for  example,  of  individuals 
who  are  not  satisfied  with  less  than  20  pounds  of  meat,  which 
implies  a  consumption  of  280  grammes  of  nitrogen.  As  it  does 
not  appear  that  persons  who  eat  such  enormous  quantities  of 
food  are  in  any  way  remarkable  for  superiority  of  strength,  or 
endurance,  or  mental  activity,  it  is  probable  that  a  portion  only 
of  the  food  is  really  taken  into  the  system  itself.  Hence  we 
require  to  know,  not  how  much  aliment  is  introduced  into  the 
alimentary  canal,  but  how  much  is  ultimately  incorporated  with 
the  tissues.  It  may  frequently  happen  that  a  diet  contains 
abundance  of  combined  carbon  and  nitrogen  to  maintain  vigour, 
and  yet  the  circumstances  either  of  the  food  or  of  the  individual 
may  not  admit  of  a  sufficiency  being  absorbed. 

In  an  article  by  Mr.  Foster  cited  below,  the  laws  of  nutrition 
are  considered  under  the  two  heads  of  Statics  and  Dynamics, 
the  former  relating  to  the  composition  of  the  ingesta,  tissues,  and 
egesta,  while  the  latter  refers  to  the  development  of  force.  In 
order  to  show  the  general  state  of  knowledge  respecting  the 
latter  branch  of  the  subject,  we  append  Mr.  Foster's  remarks 
thereon  : — "  While  the  statical  part  of  the  subject  is  of  course 
of  most  interest  in  reference  to  tfie  nutrition  of  animals  destined 
to  be  slaughtered  for  food,  the  dynamical  part  is  of  most  import- 
ance when  the  nutrition  of  man  is  considered.  What  kind  of 
food  is  best  adapted  for  the  development  of  muscular,  what  for 
nervous  force  ?  are  the  most  fundamental  problems  of  physiology. 
Previous  to  entering  into  detail,  however,  an  inquiry  should  be 
made  (if  for  nothing  else,  at  least  for  the  sake  of  justifying  the 
assumption  of  the  applicability  of  the  conservation  of  force  to 
the  living  frame)  between  the  total  income  and  the  total  expen- 
diture of  force.  This  will  be  most  conveniently  done  by  re- 
ducing both  to  units  of  heat.  The  determination  of  the  total 
amount  of  force  expended  within  a  given  time  by  an  animal 
body  is  a  comparatively  easy  task.  For,  diverse  as  are  the 
various  manifestations  of  force  within  the  economy,  they  are 
all  reduced,  before  they  leave  the  body  as  an  expended  force, 
into  two  modes  only,  namely,  heat  and  mechanical  effect,  the 
quantity  leaving  the  body  as  electricity  being  probably  exceed- 
ingly small.  Thus  all  the  various  forces  which  we  class  together 
under  the  name  of  nervous  force  resolve  themselves,  after  all  their 
invdtitudinous  wanderings  and  transformations,  into  heat,  except 
the  minute  fraction  which  may  be  supposed  to  be  carried  on  into 
muscular  action,  and  so  to  find  its  exit  as  mechanical  effort. 
Muscular  action  too  loses  itself  partly  as  mechanical  effect,  but 
to  a  much  greater  amount  probably  as  heat.  All  secretive  or 
nutritive  action,  again,  goes  out  as  heat.  Heat  and  mechanical 
movement  are,  in  fact,  the  only  true  effectus  of  the  animal 
body.  Whatever  does  not  go  out  in  the  one  form,  issues  in  tin 
other.  Two  animals,  living  on  the  same  food,  and  subject  to  the 
same  metamorphosis,  will  rise  to  the  same  amount  of  actual  energy; 
and  yet  in  the  one  a  large  amount  of  that  energy  may  assume 
the  form  of  mechanical  effect,  while  in  the  other,  no  muscular 
contraction  being  made,  it  nearly  all  goes  out  as  mere  heat, 
which,  being  dissipated,  as  soon  as  generated,  causes  no  alter- 
ation in  the  animal's  temperature.  Hence,  if  we  estimate  the 
total  mechanical  effect  of  any  animal  during  a  given  time,  and 
the  total  amount  of  heat  given  off  at  the  same  time,  we  shall 
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obtain  the  total  amount  of  expended  force.  This  may  readily 
be  done  by  placing  an  animal  in  a  calorimeter  with  a  tread- 
wheel  for  determining  the  mechanical  effect.  By  reducing' 
the  mechanical  effect  to  unita  of  heat,  and  adding  them  to 
the  units  of  heat  denoted  by  the  calorimeter,  wo  arrive  at 
the  total  expended  force  estimated  in  units  of  heat.  A 
calorimeter  is  doubtless  not  a  proper  home  for  an  animal,  and 
therefore  probably  the  result  of  the  experiment  will  not  give  ao- 
curately  the  normal  expenditure  of  the  natural  animal,  seeing 
how  sensitive  and  responsive  in  all  its  parts  is  the  animal 
economy  to  variations  of  temperature.  Yet  it  cannot  be  far 
from  the  truth.  The  estimation  of  the  total  force  of  the  income 
is  a  much  more  difficult  task.  The  units  of  heat  given  oil'  by  the 
combustion  of  each  article  of  food  have  to  be  determined,  and 
from  their  sum  total  has  to  be  deducted  the  number  of  units  of 
heat  still  obtainable  from  the  incompletely  oxidized  portion  of 
the  excreta  belonging  properly  to  the  food  in  question.  Un- 
fortunately, this  at  present  has  not  been  accomplished.  It  has 
generally  been  deemed  sufficient  to  calculate  the  latent  energy 
of  any  alimentary  substance  from  the  units  of  heat  given  oil'  By 
the  combustion,  in  an  uncombined  state,  of  its  carbon  and  free 
hydrogen.  This,  however,  leads  to  a  result  which  we  may  safely 
assume  as  being  incorrect  without  knowing  how  far  it  errs  from 
the  truth.  Hence  the  failure  of  Dulong  and  Despretz  to  obtain 
a  balance  between  the  actual  heat  given  off  by  an  animal  during 
i  given  time,  and  the  amount  calculated  as  due  to  the  quantity 
of  carbon  and  hydrogen  presumed  to  have  been  actually  oxidised 
in  the  system  during  that  time,  cannot  be  regarded  as  any  argu- 
ment against  the  possibility  of  obtaining  such  a  balance  with 
great  exactitude  if  more  correct  methods  were  employed. 
Using,  however,  such  imperfect  means  in  the  absence  of  better 
ones,  Hehnholtz  calculates  that  a  man  of  82  kilogrammes 
weight  expends  in  24  hours  2,700,000  units  of  heat,  of 
which  2 -6  per  cent,  goes  to  warming  the  food  and  drink;  2-6  per 
cent,  to  warming  the  air  of  respiration  ;  14-7  per  cent,  is  lost  in 
the  evaporation  of  water  through  the  lungs  ;  the  remainder,  77*5 
per  cent.,  being  distributed  over  losses  by  urine  and  faeces,  eva- 
poration from  skin,  radiation  and  conduction  from  surface,  and 
mechanical  effect.  Ludwig  calculates  the  mechanical  effect  of 
a  good  day's  work  to  be  equivalent  only  to  220,930  units  of 
heat.  Still  more  difficult  is  the  task  of  tracing  backwards  to 
the  food,  or  onwards  to  the  excreta,  any  of  the  special  kinds  of 
forces  at  work  within  the  economy.  To  take  for  instance 
muscular  force,  as  one  of  the  simplest,  it  may  be  asked,  which 
elements  contribute  solely  or  chiefly  to  its  production,  and  which 
of  the  elements  of  the  egesta  may  be  taken  as  the  index  of  its 
occurrence  1  The  Rev.  S.  Haughton  ('  Dublin  Quarterly  Medical 
Journal,'  1859 — 60,),  taking  it  for  granted  that  the  nitrogen  of 
the  urine  or  fasces  represented  the  whole  muscular  or  mechanical, 
nervous  or  mental,  and  nutritive  or  vital,  work  of  the  economy, 
while  the  remaining  excreta  answered  to  what  he  calls  opus 
calorificuin,  made  the  following  investigation  : — Having  deter- 
mined the  daily  excretion  yer  anum  et  vesicam  of  nitrogen  reckoned 
as  urea  in  a  series  of  men  of  different  bodily  weights,  performing 
different  mechanical  work,  undergoing  different  mental  labour, 
he  was  enabled  to  construct  a  series  of  equations,  which  he 
solved  for  certain  values  which  it  was  desired  to  know.  He 
thus  calculated  that  300  grains  of  urea  represent  the  daily  nutri- 
tive work  of  a  man  weighing  150  lbs.  ;  that  136-5  grains  of  urea 
represent  the  muscular  force  required  to  lift  150  lbs.  through  one 
mde,  a  hard  day's  work  ;  that  222  grains  of  urea  represent  the 
daily  mental  exertion  of  a  man  of  business.  It  need  hardly  be 
said,  however,  that  the  assumptions  on  which  these  calculations 
are  based  are  open  to  grave  objections.  In  dealing  with  the 
statics  of  this  subject,  the  word  flesh  was  used  to  denote  the 
total  protein  substance  of  the  body.  And  it  was  only  in  this 
wide  sense  of  the  word  that  urea  was  considered  as  the  result  of 
the  metamorphosis  of  flesh.  It  is  true  that  Bischof  and  Voit 
use  the  same  word  flesh  as  synonymous  with  muscle,  but  such  an 
assumption  rests  on  no  basis  of  facts.  Although  the  nervous 
eystem  in  Bidder  and  Schmidt  and  Chossat's  experiments  seemed 
to  suffer  but  little  waste  in  inanition,  we  cannot  for  that  reason 
conclude  that  during  life  it  suffers  little  metamorphosis.  On 
the  contrary,  it  is  impossible,  with  the  general  views  by  which 
we  are  judging  the  whole  subject,  to  think  otherwise  than  that 
where  there  is  apparently  so  much  production  of  force,  there 
should  also  be  much  change.  And  as  far  as  the  changes  in  the 
nervous  tissue  simplicate  the  protein  substance  therein  con- 
tained, they  must  be  considered  as  giving  rise  to  urea.  In  the 
liver  again,  in  the  glands,  and  in  all  the  other  organs  wliich  we 
may  call  the  nutritive  organs,  we  must  also  (in  addition  to  the 
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changes  supposed,  according  to  one  theory,  to  occur  in  the 
digested  food  as  it  passes  through  or  comes  in  connection  with 
those  organs  in  the  blood  current)  suppose  considerable, it  might 
almost  be  said  excessive,  metamorphosis  to  take  place,  which,  in 
so  far  as  it  is  nitrogenous,  will  also  produce  urea.  Hence  the 
total  amount  of  urea  cannot  be  taken  as  the  index  of  the  meta- 
morphosis of  muscular  tissue  only.  Nor  can  we  fairly  assume 
that  even  a  large  part  of  it  is  to  be  so  regarded.  It  may  be  urged 
that  muscular  tissue  forms  so  large  a  part  of  the  total  protein- 
substance  of  the  body,  that  we  have  every  reason  to  believe  that 
it  suffers  great  and  rapid  changes.  But  we  possess  no  exact 
information  as  to  how  large  a  share  in  its  metamorphosis  is  taken 
by  the  nitrogenous  constituent  alone ;  and,  on  the  other  hand,  we 
are  similarly  ignorant  of  the  intensity  of  the  nitrogenous  trans- 
formations in  the  other  organs  of  the  body.  It  is  true  that  in 
muscular  tissue  we  find  creatine  and  creatinine,  and  then;  is 
some  reason  for  believing  that  they  (one  or  both)  are  increased 
during  muscular  contraction  when  metamorphosis  is  presumed 
to  be  increased  ;  but  the  physiological  connection  between 
creatine  or  creatinine  and  urea  has  not  yet  been  fully  traced. 
On  the  contrary,  there  are  not  wanting  facts  indicating  the 
closest  bonds  between  urea  and  the  liver.  So  marked  indeed 
are  they,  that  the  action  of  the  liver  has  been  called  in  to  assist 
the  theory  of  luxus-consumption,  on  the  idea  that  the  changes 
taking  place  there  belong,  not  exactly  to  the  liver  itself,  but  to 
the  blood  in  the  liver.  On  these  points,  however,  our  informa- 
tion is  exceedingly  imperfect.  Physiologists  perhaps  err  in 
being  apt  to  regard  the  processes  of  the  animal  body  as  too 
simple,  too  straightforward.  May  not  urea  and  carbonic  acid 
be,  not  the  result  of  a  splitting  up  and  facile  oxidation,  but  the 
ends  of  long  series  of,  perhaps  backwards  and  forwards,  changes, 
so  that  the  point  or  place  where  each  is  first  detected  is  not 
necessarily  the  place  where  the  most  important  act  of  metamor- 
phosis takes  place  ?  If  it  is  difficult  to  connect  urea  in  any 
special  manner  with  the  metamorphosis  of  muscular  tissue,  it  is 
still  more  difficult  to  connect  it  with  the  exhibition  of  muscular 
force.  If  urea  were  the  most  important  product  of  muscular 
metamorphosis,  and  muscular  metamorphosis  the  most  important 
source  of  urea,  then  since,  during  muscular  contraction,  the 
metamorphosis  of  muscular  substance  is  presumed,  on  apparently 
satisfactory  grounds,  to  be  largely  increased,  the  amount  of  urea 
ought  to  be  largely  increased  by  muscular  exertion.  It  is  true 
that  under  this  view  there  will  always  be  in  the  urine  a  tolerably 
large  constant  quantity  of  m'ea  due  to  the  amount  of  muscular 
exertion,  employed  in  visceral  movements,  which  varies  only 
within  comparatively  narrow  limits.  But.  such  an  amount  must 
be  fully  overpowered  by  an  excess  of  urea  due  to  violent  and 
long  continued  exercise.  Observations  (Smith,  Voit,  Speck,  and 
Lehmann)  on  the  effect  of  muscular  exertion  on  the  excretion  of 
urea  are  not  unanimous.  Yet,  even  when  allowance  is  made  for 
retention,  that  is,  for  decrease  of  elimination  as  compared  with 
decrease  of  formation,  the  conclusion  may  fairly  be  drawn  that 
exercise  even  carried  to  exhaustion  produces  an  increase  of  urea 
too  small  to  be  regarded  in  any  way  as  the  equivalent  of  the 
expended  muscular  force.  At  the  same  time  observers  are 
equally  agreed  that  muscular  exertion  does  produce  a  very  large 
increase  in  the  carbonic  acid  of  the  egesta.  So  clearly  did  this 
come  out  in  the  experiments  of  Dr.  E.  Smith,  that  that  gentle- 
man believes  himself  justified  in  recommending  an  addition  of 
carbon  to  the  food  when  bodily  exertion  is  called  for.  It  has 
been  urged  that  Voit  and  others,  by  simply  estimating  the  urea 
(with  uric  acid,  &c.,)  in  their  experiments,  have  left  open  the 
possibility  of  other  nitrogenous  bodies  being  present  in  large 
quantities  on  such  occasions,  and  on  such  occasions  only,  in 
the  urine.  But  these  hypothetical  bodies  have  never  been 
detected,  and  the  possibility  of  their  existence  does  not  negative 
the  fact  of  the  increase  in  the  carbonic  acid.  It  must  be 
remembered,  however,  that  there  is  in  the  living  muscle,  even 
when  perfectly  at  rest,  an  active  metamorphosis  still  going  on, 
resulting  in  part  as  electricity,  but  finally  as  beat.  Perhaps  even 
during  the  very  act  of  contraction  (as  distinguished  from  the 
conditions  immediately  preceding  and  following)  there  is  not  so 
much  an  increase  of  metamorphosis  as  a  change  in  the  direction 
or  form  into  which  the  energy,  set  free  by  the  metamorphosis,  is 
converted.  If  so,  the  carbonic  acid  would  be  only  indirectly, 
and  the  urea  not  at  all,  an  index  of  the  amount  of  expended 
force,  while  the  total  metamorphosis  of  the  muscular  system 
would  measure  possibilities  of  action  rather  than  actual  achieve* 
ments.  When  we  reflect  that  the  animal  body,  considered  as  a 
working  machine,  is  characterised  by  being  subject  to  sudden 
calls  for  action  from  every  quarter,  it  wiB.  be  easily  understood 
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that  the  best  state  of  preparation  for  emergencies  is  not  one  in 
which  there  is  a  mere  store  of  latent  energy,  but  one  in  which 
force  is  continually  being  liberated,  and  therefore  ready  at 
a  moment's  notice  to  be  turned  in  any  particular  direction,  or 
converted  into  any  particular  form.  This  of  course  implies  that 
for  every  mechanical  effect  a  large  amount  of  force  is  spent  in  a 
non-mechanical  manner,  and  therefore  apparently  lost.  But  so 
abundant  are  the  resources  of  the  economy  for  the  using  up  of  this 
wasted  force,  that,  according  to  Hclmkoltz,  while  the  best  steam- 
engine  loses  nine-tenths  of  the  total  power  of  its  fuel,  the  human 
body  is  able  to  convert  into  mechanical  elfect  one-lifth  of  the  total 
power  of  its  food.  Urea  then  cannot  be  taken  safely  as  a  nu  n  anv  <>f 
mechanical  work  done  by  the  body  :  with  still  less  safely  perhaps 
can  it  be  taken  as  a  measure  of  the  mental  work.  And  as  it  is 
impossible  at  present  to  trace  the  various  members  of  the  egesta 
back  to  the  various  forms  of  vital  force,  so  it  is  impossible  to  trace 
the  latter  to  the  various  constituents  of  food.  If  one  general  view 
of  the  whole  vital  processes  can  be  regarded  as  more  likely  than 
another,  it  is  perhaps  the  idea  that  the  brute  force  of  the 
economy,  so  to  speak,  is  represented  by  the  carbon  (and  hydro- 
gen) of  its  food,  while  the  nitrogen  is  more  closely  concerned 
with  internal  changes  by  which  that  brute  force  is  converted 
into  the  many  varieties  of  vital  energy.  Playfair  argues  that 
only  the  nitrogenous  elementary  principles  are  concerned  in  the 
production  of  muscular  (and  mental  ?)  force,  and  gives  calcula- 
tions showing  that  the  latent  energy  of  such  an  albuminous  diet 
as  is  usually  consumed  by  active  labourers  is  sufficient  to  account 
for  the  actual  force,  both  of  the  internal  muscular  movements 
and  of  the  external  useful  work  of  an  ordinary  man.  But 
Carpenter  has  made  calculations  which  lead  to  an  exactly  op- 
posite conclusion  ;  and  Haughton's  equations,  so  far  as  they 
can  be  trusted,  tend  to  support  the  view  that  the  force  of 
muscular  action  is  derived  in  part  at  least  from  the  hydro- 
carbon or  carbo-hydrates  of  food.  So  long  as  the  present 
uncertainty  about  the  latent  energy  of  complex  substances 
continues,  and  so  long  as  the  evolution  of  heat  is  not  observed 
at  the  same  time  that  the  mechanical  force  is  estimated,  all 
questions  of  dynamics  must  remain  obscure." 

This  subject  of  the  source  of  muscular  power  and  of  nutrition 
of  the  muscular  tissue,  has  been  examined  by  numerous  other 
writers.  Amongst  the  most  recent  are  Messrs.  Frankland, 
Fick,  and  Wislicenus.  The  account  of  their  researches  will 
be  found  in  the  '  Philosophical  Magazine,'  vol.  xxxi.  p.  485 ;  and 


'  Proc.  Roy.  Instit.  of  Great  Britain,  for  1866.'  For  details  we 
must  refer  to  the  memoirs,  but  the  conclusions  arrived  at  by 
Dr.  Frankland  are  as  follows  :  (1)  The  muscle  is  a  machine  for 
the  conversion  of  potential  energy  into  mechanical  force.  (2) 
This  force  is  derived  wholly  or  mainly  from  the  oxidation  of 
blood,  not  of  muscle,  material.  (3)  In  man  the  material  usually 
oxidised  is  of  a  non-nitrogenous  nature,  but  nitrogenous  can  be 
used.  (4)  The  muucles  undergo  constant  interstitial  metamor- 
phosis, but  the  rate  does  not  vary  greatly  whether  the  muscle  be 
in  rest  or  in  action.  (5)  The  tissues  are  mainly  repaired  by 
albuminous  substances,  and  when  the  tissues  are  In  good 
condition  the  best  materials  for  producing  mechanical  force  are 
such  non-nitrogenous  substances  as  oil,  fruit,  sugar,  starch,  gum. 
(6)  All  the  energy  of  the  non-nitrogenous  matter  which  enters 
the  blood  is  used  up,  but  only  about  one-seventh  of  that  of  the 
nitrogenous  bodies.  (7)  Heat  always  accompanies  the  conversion 
of  potential  energy  Into  muscular  power. 

Although  the  labyrinths  of  nutritional  inquiry  have  been  very 
insufficiently  explored,  the  present  state  of  the  research  im- 
presses one  with  their  complexity,  and  tends  to  convince  the 
student  that  it  is  reducible  to  precisely  calculable  laws. 
When  those  laws  have  been  discovered  it  will  be  practicable  to 
formulate  the  acts  of  humanity  and  of  all  animals  by  definite 
phrases  and  figures,  and  to  show  how,  as  In  the  machine, 
the  result  is  producible  from  the  application  of  a  known 
force  in  a  given  way.  The  laws  of  nutrition  will  be  powerful 
aids  to  the  classifier,  as  also  to  him  who  is  endeavouring  to 
unravel  the  mysteries  of  the  evolution  of  the  individual,  or  of 
the  species,  or  of  organisms  generally.  The  laws  of  nutrition  ap- 
plied to  zoology,  will  convert  the  aspect  of  that  science  into  one 
very  different  from  the  present.  Now,  zoologists  are  excessively 
descriptive ;  they  see  little  more  than  the  machine  when  not  in 
action,  and  concentrate  their  attention  on  the  form  and  grouping 
of  parts ;  but  when  a  consideration  of  the  laws  of  nutrition 
becomes  an  important  feature  in  their  study,  they  will  show  us 
how  the  wheels  of  the  mechanism  work.  Then,  and  the  time  is 
perhaps  still  far  off,  then  we  shall  be  able  to  appreciate  the 
influence  of  external  circumstances,  that  is,  of  groupings  oi 
forces  and  matter  outside  the  animal  itself,  in  modifying  the 
working  of  the  animal  machine,  the  arrangement  of  its  parts, 
and  the  resultant  manifestation  of  force  and  intellectuality. 

(Carpenter,  Principles  of  Human  Physiology,  6th  edition ; 
Foster,  in  W alls'  Dictionary  of  Chemistry,  Art.  '  Nutrition.' 
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OLD  RED  SANDSTONE  [E.  C.  vol.  iv.  cols.  78—80],  a 
series  of  strata  which  are  well  developed  in  the  northern 
parts  of  Great  Britain,  and  which  have  been  graphically 
described  by  Hugh  Miller.  It  has  a  more  varied  lithological 
character  than  Its  name  would  imply,  and  consists  of  limestones, 
marls,  sandstones,  grits,  conglomerates,  and  shales,  of  a  great 
variety  of  tints,  red  and  purple  being  the  most  prevalent.  These 
strata  are,  as  has  already  been  indicated  in  E.  C,  believed  to  be 
the  representatives  of  the  Devonian  strata  proper  deposited  under 
a  different  set  of  circumstances.  The  Devonian  strata  overiie  the 
silurlan  formation,  and  pass  upwards  into  beds  of  the  carboni- 
ferous series.  The  lowest  beds  of  the  old  red  sandstone  are 
conformable  with  the  highest  silurian  beds  of  some  areas,  as  in 
South  Wales  ;  while  in  other  areas,  such  as  Central  Scotland, 
the  highest  beds  have  the  same  strike  and  dip  as  the  carboniferous 
series  above  them.  Further,  a  transition  between  the  upper 
portions  of  the  old  red  sandstone  and  Devonian  has  been 
traced  in  South  Wales  by  Mr.  Salter  [Devonian  Formation, 
E.  C.  S.].  But  although  there  is  unquestionably  a  general  simi- 
larity in  stratigraphical  position,  there  is  a  marked  dissimilarity 
in  the  respective  faunas  of  the  two  systems  of  strata.  There  are 
very  few  species  common  to  the  two  series,  and  still  fewer 
genera ;  while  all  the  classes  represented  in  the  old  red  sand- 
stone are  such  as  now  embrace  both  fresh  water  and  marine 
species.  This  apparent  absence  of  all  the  exclusively  marine 
classes  is  perhaps  the  most  instructive  feature  of  the  old  red 
sandstone  fauna.  There  are  also  marked  differences  in  the 
lithological  character  of  the  strata.  For  example,  conglomerates 
are  rare  or  absent  in  the  Devonian  beds  of  England  ;  while  con- 
glomerates are  sometimes  developed  to  an  enormous  thickness  in 
the  old  red  sandstone.    Again,  the  prevalence  of  red  tints  in  the 


old  red  sandstone  is  a  feature  which,  although  by  no  means 
peculiar  to  the  old  red  sandstone,  is  nevertheless  a  character  by 
which  its  upper  and  lower  boundaries  are  sometimes  dis- 
tinguished. 

The  peculiar  feature  of  this  group  of  beds  has  been,  and 
indeed  still  is,  a  puzzle  to  the  geologist  ;  for  if  the  fauna  has 
not  that  decidedly  marine  character  which  prevails  in  the 
typical  Devonian  strata,  how  is  it  we  do  not  find  more  abun- 
dant traces  of  terrestrial  plants  and  relics  of  air-breathing  crea- 
tures ?  Some  persons  have  suggested  that  these  peculiar  beds 
indicate  an  area  which  was  largely  lacustrine,  and  although  there 
Is  very  slight  analogy  between  the  old  red  fauna  and  that  which 
we  should  expect  as  representative  of  the  lake  life  of  the  period, 
yet  there  are  not  a  few  considerations  seemingly  in  favour  of  such 
views,  which  cannot,  however,  be  cited  in  support  of  them. 
Thus  he  who  has  followed  Murchison  in  his  comprehensive  out- 
line of  the  area  of  the  pre-existing  silurian  seas,  and  has  thus 
been  led  all  across  the  high  northern  latitudes  of  Europe  and 
America,  and  round  by  Bohemia  and  Spain,  is  readily  impressed 
with  the  general  absence  of  evidence  of  any  large  tract  of  land 
during  that  period,  at  any  rate,  during  the  earlier  portion  of  it.  He 
who  has  carefully  studied  the  distribution  of  the  old  red  sand- 
stone must  recall  to  mind  numerous  instances  in  the  north  and 
south  of  Europe,  as  also  in  America,  in  which  these  sandstones, 
or  their  marine  representatives,  the  Devonian  strata,  rest  uncon- 
formably  upon  lower  silurian  beds ;  he  will  remember  how 
general  the  old  red  conglomerates  are,  which  serve  to  indicate 
sometimes  the  contiguity  of  land,  but  more  frequently  its 
actual  boundaries.  Thus  in  England  they  surround  silurian 
islands  ;  in  Scotland  they  form  a  sinuous  margin  along  tho 
flanks  of  the  metamorpliic  hills  ;  in  Ireland,  a  conglomerate  can 
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lie  traced  from  Wicklow  on  the  east,  far  away  into  the  west. 
Similar  facta  might  lie  recorded  from  other  countries,  the 
tendency  of  which  into  show  that  land  must  have  been  far  more 
abundant  in  Devonian  than  silurian  times.  These  con^lome 
rates  have  further  alforded  certain  appearances,  wliich,  if  tliey 
liave  been  correctly  interpreted,  would  confirm  the  existence  of 
a  large  polar  or  northern  continent  in  the  northern  hemisphere. 
In  many  places  they  are  composed  of  large;  sub-angular  blocks, 
frequently  more  than  two  feet  in  length,  which  cannot  be  traced 
to  any  of  the  rocks  of  the  immediate  neighbourhood.  They  arc 
sometimes  confusedly  arranged  and  embedded  in  a  sandy  or 
clayey  basis,  and  in  a  few  localities,  such  as  Great  Dove  Cote 
GiJJ  near  Sedbergh,  the  pebbles  have  presented  striated  surfaces, 
such  as  strangely  recall  to  mind  the  striated  pebbles  of  the  far 
later  glacial  epoch.  Considerat  ions  such  as  these  have  suggested 
the  question  whether  glaciers  existed  during  the  Devonian  epoch. 
They  appear  to  be  of  sufficient  importance  to  warrant  the  putting 
of  the  question  ;  but  they  are  far  from  sufficient  to  settle  it  either 
affirmatively  or  negatively. 

Although  the  fauna  of  the  old  red  sandstone  is  so  different 
from  that  of  the  Devonian  strata,  yet  its  peculiar  features 
suggest  that  those  two  series  are  more  or  less  contemporaneous. 
We  should  expect  that  the  thousands  of  feet  of  old  red  sandstone, 
with  its  ill-developed  marine  fauna,  would  be  represented  some- 
where by  a  series  of  beds  in  which  the  marine  character  of  the 
fauna  is  as  decided  as  in  the  earlier  silurian  and  later  carboni- 
ferous formations  ;  and  the  strata  of  Devonshire  have  this  re- 
quired character  [Devonian  Formation,  E.  C.  S.,  cols.  347 — 368]. 
But  admitting  that  these  two  series  of  beds  were  deposited  in 
the  interval  between  the  latest  silurian  and  earliest  carboni- 
ferous strata  in  Great  Britain,  or  even  in  western  Europe,  the 
facts  seem  to  be  too  few  and  undecisive  to  warrant  the  correla- 
tion of  the  lower,  middle,  and  upper  Devonian  with  the 
lower,  middle,  and  upper  old  red  sandstone.  The  upper  old  red 
sandstone  may  be  equivalent  in  time  to  the  upper  Devonian,  but 
there  is  nothing  to  show  that  the  lower  two  divisions  of  each 
correspond.  The  lower  old  red  sandstone  is  far  more  nearly 
related  stratigraphically  and  palaeontologically  to  the  upper 
silurian  than  the  lower  Devonian  ;  although  there  is  apparently 
a  greater  similarity  in  the  circumstances  under  which  the  lower 
Devonian  and  upper  silurian  strata  were  deposited.  Very  few 
species  pass  from  silurian  into  Devonian  beds ;  and  on  this 
ground,  taken  in  connection  with  the  nature  of  the  strata,  it  may 
be  more  safe  to  suppose  that  the  beds  which  were  formed  after 
the  Downton  and  before  the  Lynton  sandstone  were  of  consider- 
able rather  than  inconsiderable  thickness.  Sir  Charles  Lyell, 
Sir  Roderick  Murchison,  Mr.  Pengelly,  and  other  eminent 
geologists,  assent  to  the  correlation  of  the  three  divisions  of 
each  of  the  formations  under  notice.  Sir  C.  Lyell's  views  may 
be  indicated  thus  : — 

Upper  Devonian. — Yellow  sandstone,  of  Dura  Den  with  Glypto- 
lacmus,  and  of  Kilkenny  with  fossil  fish.  Pilton  group  of  north 
1  )evon  with  Spirifer  disjunctus.  Petherwyn  group  of  Cornwall 
with  Clymenia  and  Cypridina. 

Middle  Devonian. — Sandstones  of  Forfarshire  and  Perthshire, 
with  Holoptychius.  Bituminous  schists  of  Gamrie,  Caithness, 
&c,  with  numerous  fish.  Unfossiliferous  series  of  North  Devon. 
Ilfracombe  beds,  with  many  trilobites  and  corals,  and  with 
Cephalopoda  distinct  from  upper  Devonian  species. 

Lower  Devonian. — Arbroath  paving-stones  with  Ccphalaspis, 
Pterygotus,  and  Parka.  Lower  sandstones  of  Caithness  with 
Pterygotus.  Sandstones  and  slates  of  the  Foreland  and  Lynton. 
Sandstones  of  Torquay  with  broad-winged  Spirifcrs. 

As  a  fuller  illustration  of  his  views  we  quote  his  account  of 
the  old  red  sandstone  of  Scotland,  south  of  the  Grampian  Hills. 
He  recognises  three  groups,  which  are  denoted  by  A,  B,  and  C  ; 
w  hich  correspond  to  what  are  called  lower,  middle,  and  upper,  in 
the  foregoing  paragraph. 

A.  The  upper  member,  or  yellow  sandstone,  is  seen  at  Dura 
Den,  near  Cupar  in  Fife,  immediately  underlying  the  coal.  It 
consists  of  a  yellow  sandstone,  in  which  fish  of  the  genera 
Pterichthys,  Pamphractus,  Bothriolepis,  Glyptopomus,  Holopty- 
chius, and  others  abound.  In  Ireland  the  upper  beds  of  the  old 
red,  or  yeUow  sandstone  of  Kilkenny,  contain  fish  of  the  genera 
Coccosteus  and  Dendrodus,  characteristic  forms  of  this  period, 
together  with  plants  specifically  distinct  from  any  known  in  the 
coal  measures,  but  referable  to  the  genera  found  in  them,  as  for 
example,  Lepidodendron,  Cyclopteris.  The  stems  of  the  latter 
have,  in  some  specimens,  broad  bases  of  attachment,  and  may 
therefore  have  been  tree  ferns.  In  the  same  strata,  shells  having 
the  form  of  the  genus  Anodon,  and  which  probably  belonged  to 
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fresh  water  testacea,  occur.  Some  geologists,  it  is  true,  still 
doubt  whether  these  beds  ought  not  rather  to  be  classed  in  the 
lowest  of  the  carboniferous  series,  together  with  the  yellow 
sandstone  of  Sir  R.  Griffiths  ;  but  the  associated  ichthyolites,  and 
the  distinct  specific  character  of  the  plants,  strongly  favour  the 
view  above  expressed.  B.  We  come  next  to  the  middle  division 
of  the  "  Old  Red,"  as  exhibited  south  of  the  Grampians,  and 
consisting  of — 1st,  red  shale  and  sandstone,  with  some  cornstono, 
occupying  the  valley  of  Strathmore,  in  its  course  from  Stone- 
haven to  the  Firth  of  Clyde  ;  and  2ndly,  of  a  conglomerate,  seen 
both  at  the  foot  of  the  Grampians,  and  on  the  flanks  of  the  Sid- 
law  Hills.  In  the  uppermost  beds,  the  scales  of  a  large  ganoid 
fish,  of  the  genus  Holoptychius,  were  first  observed  by  Dr. 
Fleming  at  Clashbinnie,  near  Perth,  and  an  entire  specimen, 
more  than  two  feet  in  length,  was  afterwards  found  by  Mr. 
Noble.  Some  of  these  scales  measured  3  inches  in  length,  and 
2k  in  breadth.  C.  The  third,  or  lowest  division  south  of  the 
Grampians,  consists  of  grey  paving-stone  and  roofing  slate,  with 
associated  red  and  grey  shale  ;  these  strata  underlie  a  dense 
mass  of  conglomerate.  In  these  grey  beds  several  remarkable 
fish  have  been  found  of  the  genus  named  by  Agassiz,  Gephalaspis, 
or  '  buckler-headed,'  from  the  extraordinary  shield  which  covers 
the  head,  and  which  has  often  been  mistaken  for  that  of  a 
trilobite  such  as  Asaphus. 

A  large  proportion  of  the  fossils  of  the  old  red  sandstone  are 
fishes,  as  will  be  seen  from  the  subjoined  list.  These  have  been 
described  in  decade  x.  of  the  '  Geological  Survey  Memoirs/  by 
Prof.  Huxley  and  Sir  P.  Egerton.  They  belong  chiefly  to  the 
Crossopterijgidoz,  or  fringe-finned  group  of  ganoids,  represented 
in  the  living  fauna  by  the  Polypterus  of  Africa.  In  the  list  of 
species  we  have  inserted  the  letters  L.  M.  U.  to  indicate  their 
occurrence  in  the  Lower,  Middle,  and  Upper  divisions  :  the 
ranges  being  those  given  by  Mr.  Ethcridge.  We  may  mention 
that  Mr.  Etheridge's  sub-divisions  correspond  with  those  adopted 
by  Sir  C.  Lyell. 

List  of  Species  found  in  the  Old  Red  Sandstone 
of  Great  Britain. 

{From  Q.  J.  Geog.  Soc.  XXIII.,  p.  616,  et  seq.) 
Plan/a). 

Cauloptcris  Pcachii.    Salt.  M. 

Lepidodendron  nothium.    Ung.  M. 

Knorria  diehotoma.    Haught.  U. 

Pachytheca  sphairica.    Hooker.  U. 

Adiantites  liibernicus.    Forbes.  U. 

Lycopodites  Milleri.   Salt.  M. 

Sagenaria  veltheimiana.    Sternb.  U. 

S.  Kiltorkensis.    Haugh.  U. 

Bornia  transitionis.    Gopp.  TJ. 

Sphenopteris  sp.  U. 

Filieites  lineatus.  U. 

Trichomanitcs  adnescens.    Gopp.  U. 
Annelida. 

Serpula  advena.    Salt.  U. 

Tentaculitcs  soalaris.    Schlott.  L. 
Crustacea. 

Campicaris  forfarensis.    Page.  L. 

Estheria  membranacea.    Paclit.    L.  II . 

Eurypterus  abbreviatus.    Salt.  U. 

E.  acuminatus.    Salt.    L.  U. 

E.  Brewsteri.    Powrie.  L. 

E.  megalops.    Salt.  L. 

E.  Scouleri.    Ilibbert.  U. 

E.  pygmaeus.    Salt.  L. 

Parka  decipiens.    Page.    L.  U. 

Leperditia  niarginata.    Jones.  L. 

rterygotus  anglicus.    Ag.  L. 

P.  minor.    H.  Woodw.  L. 

P.  Brewsteri.   Powrie.  L. 

P.  problematic  us.    Salt.  L. 

Stylonurus  Logani.    Woodw.  L. 

S.  punetatus.    Salt.  L. 

S.  ensiformis.    Woodw.  L. 

S.  scoticus.    Woodw.  L. 

S.  Symondsii.    Salt.  L. 

S.  Powriei.    Page.  L. 

S.  megalops.    Salt.    L.  U. 
Folyzoa. 

Berenicea  M'Coyii.  M. 
Lamcllibranchiata. 

Anodon  Jukesii.   Forbes.  U. 
Pisces. 

Acatithodes  pusillus.    Ag.  M. 

A.  Peachii.   Egert.  M. 

A.  coriaceus.    Egert.  M. 

A.  Mitchelli.    Egert  L. 

Aetinolepis  tuberculatus.    Ag.    St.  If. 

Asterolepis  Asmusii.    Ag.  If. 

A.  Maleolmsii.    Ag.    M.  U. 
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A6terolepis  minor.    Ag.  U. 
Auchenaspis  Salteri.    Egcrt.  L. 

A.  ornatus.    Egert.  L. 
Bothriolepis  favosus.    Ag.    M.  U. 

B.  ornatus.   Eiohw.   M.  U. 
Brachyacanthus  scutiger.    Egcrt.  M. 
Byssacanthus  arcuatus.    Ag.  L. 
Cophalaspis  astorolcpis.    Huxl.  L. 

C.  Lcwisii.  Ag.  L. 
C.  Lyellii.   Ag.  L. 

C.  Murchisoni.    Ag.  L. 
C.  solwayi.   Egcrt.  L. 
C.  ornatus.    Egcrt.  L. 
Cheiracanthua  grandispinis.    M'Coy.  M. 
('.  latus.   Egcrt.  M. 
C.  microlepidotus.    M'Coy.  M. 
C.  minor.    Ag.  M. 
C.  Murchisoni.   Ag.  M. 
C.  pulvcrulcntus.    M'Coy.  M. 
Chirolcpis  Cummingirc.    Ag.  M. 
C.  Traillii.    Ag.  M. 
C.  uragus.    Ag.  M. 
C.  velox.    M'Coy.  M. 
Climatius  reticulatus.    Ag.  L. 
C.  scutiger.   Egcrt.  L. 
C.  uncinatus.   Egert.  L. 
Coccosteus  cuspidatus.    Ag.  M. 
C.  dceipiens.   Ag.  M. 
C.  maximus.    Ag.  M. 
C.  Milleri.   Egert.  M. 
C.  oblongus.    Ag.  M. 

C.  minor.    Mill.  M. 
Conchodus  ostreiformis.  M'Coy. 
Cosmacanthus  Malcolmsonii.  Ag 
Ctenacanthus  ornatus.    Ag.  L. 
Ctenoptychius  priscus.  Ag. 
Dendrodus  incurvus.    Duff.  M. 

D.  latus.    Owen.  M. 
D.  sigmoidcus.    Owen.  M. 
D.  strigatus.    Owen.  M. 
Diplacanthus  crassispinus.  Ag. 
D.  gibbus.    M'Coy.  M. 
D.  longispinus.    Ag.  M. 
D.  perarmatus.    M'Coy.  M. 
D.  striatus.    Ag.  M. 
Diploptcrus  affinis.    Ag.  M. 
D.  Agassizi.    Traill.  M. 
D.  borcalis.    Ag.  M. 
D.  macroccphalus.    Ag.  M. 
Dipterus  niacrolcpidotus.  Scdg. 
Euthacanthus  MacNicoli.  Powric 
Glyptolepis  elegans.   Ag.  M. 
G.  leptopterus.   Ag.  M. 
G.  microlepidotus.    Ag.  51. 
Glyptopomus  minor.    Hux.  TJ. 
Glyptolacmus  Kinnairdi.  Huxl. 
Gyroptychius  angustus.  M'Coy. 

G.  diplopteroidcs.   M.  _ 
Holoptychius  Andersoni.    Ag.  U. 

H.  giganteus.   Ag.  M. 
H.  Murchisoni.    Ag.  M. 

H.  nobilissimus.    Ag.    M.  U. 

H.  Sedgwickii.   Ag.  M. 

Homothorax  Flemingii.    Ag.  U. 

Ischnacanthua  gracilis.    Egert.  L. 

Lamnodus  biporcatus.   Owen.  M. 

L.  Panderi.    Ag.  M. 

L.  sulcatus.   Ag.  M. 

Onchus  arcuatus.    Ag.  L. 

0.  semistriatus.    Ag.  L. 

0.  ?  Murchisoni.  ?    Ag.  L. 

Osteolepis  arenatus.    Ag.  M. 

O.  brevis.    M'Coy.  M. 

0.  macrolepidotus.    Ag.  M. 

0.  major.    Ag.  M. 

Pamphractus  Andersoni.    Ag.  U. 

Parexus  incurvus.    Ag.  L. 

Phaneropleuron  Andersoni.    Hux.  TJ. 

Phyllolepis  concentricus.    Ag.    L.  M. 

Placothorax  paradoxus.    Ag.  M. 

Plathygnathus  Jamesoni.    Ag.  U. 

P.  paucidens.    Ag.  M. 

Pterichthys  cancriformis.    Ag.  M. 

P.  cornutus.    Ag.  M. 

P.  hydro phyllus.    Ag.  U. 

P.  latus.    Ag.  U. 

P.  major.    Ag.  M. 

P.  Milled.    Ag.  M. 

P.  macrocephalus.    Egert.  U. 

P.  oblongus.    Ag.  M. 

P.  productus.   Ag.  M. 

P.  quadratus.    Egert.  M. 

P.  tcstudinarius.    Ag.  M. 

Pteraspis  Banksii.   Hux.  L. 

P.  dunensis.    Hux.  L. 

P.  Lloydii.    Ag.  L. 

P.  rostratus.    Ag.  L. 
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Pteraspis  Mitchcllii.   Powrie.  L. 
P.  truncatus.    Hux.  L. 
Ptychacanthus  dubius.    Ag.  L. 
Tnpterus  Pollexfeni.    M'Coy.  M. 
Tristichopteris  alatus.    Egert.  M. 

It  is  a  disputed  question  at  present  whether  reptiles  lived 
during  Ihis  ] u  ri. nl  or  nut.  In  ISlgin  county  then-  arc  a  series  of 
sandstones  which  overlie  what  are  admitted  to  he  old  red  sand- 
stone strata,  and  from  which  it  is  difficult  to  separate  them  strati- 
graphically,  since  the  newer  sandstones  arc  conformable  to  the 
lower  beds,  having  precisely  the  same  dip.  At  the  base  of  the 
higher  sandstones  there  is  a  conglomerate  which  may  or  may 
not  indicate  a  great  stratigraphical  break.  Prof.  Harkness  and 
other  geologists  believe  all  the  beds  belong  to  one  period,  viz., 
the  old  red  sandstone.  Few  fossils  have  been  discovered  in 
the  higher  sandstones,  but  amongst  them  are  the  reptilian  genera 
Tclcrpeton,  Stagonolepis  and  Hyperodapedon.  It  is  mainly  from 
the  presence  of  these  forms  that  many  geologists  feel  reluctant 
to  admit  the  old  red  sandstone  age  of  these  beds  ;  and  by  most 
it  is  suggested  they  are  of  triassic  date,  although  there  is  no 
conclusive  evidence  to  show  this.  Several  specimens  of  Hyper- 
odapedon have  been  discovered,  and,  if  as  we  believe  is  the  case, 
all  belong  to  the  same  species  H.  Gordoni,  this  will  go  far  to  indi- 
cate that  these  sandstones  are  really  triassic  and  not  Devonian.  For 
this  species  has  been  discovered  in  the  triassic  beds  of  Warwick- 
shire, in  the  upper  trias  of  South  Devon,  and  in  beds  which 
are  assigned  to  the  triassic  age  in  Central  India.  In  the  case  of 
the  Warwickshire  and  Devonshire  specimens  there  is  no  disput- 
ing the  post-carboniferous  age  of  the  beds  in  which  they  were  en- 
tombed, and  it  is  not  likely  that  the  same  species  of  reptile  lasted 
from  Devonian  to  triassic  days. 

OIlCHIDACEiE  [E.  C.  vol.  iy.  col.  111—114].  This  vast 
order,  the  members  of  which  are  still  eagerly  cultivated  by  many 
admirers  of  their  extraordinary  shapes,  gorgeous  hues,  and  mani- 
festations of  coadaptation  of  structure  for  special  purposes,  is  now 
represented  by  upwards  of  GOOO  reputed  species.  Some  of  the 
principal  florists  have  travellers  in  various  parts  of  the  globe 
almost  solely  employed  in  the  search  for  these  plants,  some  of 
the  scarcer  and  more  difficult  species  of  which  are  prized  so  highly 
as  to  be  saleable  at  the  rate  of  from  five  to  ten  guineas  for  each  in- 
dividual. On  one  occasion  we  were  assured  that  some  two  or  three 
hundred  new  species  were  received  in  the  course  of  a  single  year. 
This  statement  is  probably  true,  if  we  take  the  same  view  of  a 
species  as  a  practical  gardener  docs,  whose  trained  eye  readily 
seizes  differential  details,  and  whose  interest  it  is  to  recognise  as 
many  species  as  possible.  A  few  botanists,  whose  delight  it  is 
to  make  species  rather  than  to  discover  natural  laws,  would  pro- 
bably coincide  with  the  gardeners.  However  this  may  be,  we 
consider  that  the  true  average  rate  of  discovery  of  new  reputed 
species  is  about  one  hundred  per  year. 

In  the  original  article  attention  was  drawn  to  the  curious 
mimetic  resemblance  observable  in  the  arrangement  of  the 
floral  organs.  In  the  present  article  we  shall  chiefly  refer  to  the 
connection  which  such  arrangement  has  in  providing  for  the 
fertilization  of  the  flower,  and  upon  the  important  share  which 
insects  have  in  ensuring  this  object.  The  flowers  of  orchids,  how- 
ever various  their  shape,  appear  to  be  formed  of  fifteen  pri- 
mordially  distinct  organs ;  but  this  number  is  frequently  reduced 
in  appearance  through  the  confluence  of  some,  and  the  abortion 
or  rudimental  development  of  others.  Each  part  acquires  a 
special  form,  size,  and  relative  position  in  each  species,  and 
in  each  functional  modification  of  a  species.  Whatever  modi- 
fication may  occur  it  never  reverses  the  position  of  the  parts 
relatively  to  the  central  axis  of  the  flower,  by  which  we  mean 
that  the  order  from  the  centre  is  always  conformable  to  the  fol- 
lowing arrangement,  the  innermost  being  named  first,  viz.,  three 
pistils  or  female  organs,  six  anthers  in  two  circles  or  whorls, 
three  petals  and  three  sepals.  The  number  of  parts  developed 
may  vary,  but  the  order  from  within  is  invariably  pistils, 
anthers,  petals,  and  sepals.  The  modifications  are  brought  about 
by  the  coalescence  of  one  or  more  organs  in  each  circle,  or  of 
contiguous  circles ;  and  by  the  unequal  development  of  the 
organs. 

The  threefemale  organs  or  pistils  usually  terminate  in  viscid  sur- 
faces ;  two  of  these  form  the  stigmas,  and  are  nearly  always  at 
a  lower  level  than  the  third.  This  last  finally  becomes  detached 
from  its  main  stem,  and  contracts  adhesion  with  the  stalk  or 
caudicle  supporting  the  agglomerated  pollen  grains.  Here  then 
we  have  coalescence  of  the  stigmatic  surface  of  the  third  pistil 
with  the  pollen  grains  of  an  anther  ;  this  compound  mass  is  desig- 
nated a  pollinium,  and  the  viscid  disc  a  rostellum.    The  third 
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stigma,  or  that  which  developes  the  rostelium,  has,  as  will  he 
seen,  lost  its  fertility,  but  like  the  neuters  amongst  insects,  it 
helps  indirectly  towards  the  fertilization  of  the  seed.  The  close 
contiguity  of  the  pollen  grains  and  the  stigmas  in  the  same  flower 
was  at  one  time  regarded  as  a  special  arrangement  to  secure  self- 
fertilization,  hut  from  the  researches  of  Mr.  Darwin  it  is  mani- 
fest that  the  parts  are,  in  the  great  majority  of  species,  60 
adapted  as  to  necessitate  the  habitual  fertilization  of  one  plant 
by  the  pollen  grains  from  another,  that  only  a  few  instances 
are  known  in  which  the  crossing  is  occasional,  and  probably 
there  is  no  well-established  case  in  which  an  hermaphrodite 
fertilizes  itself  for  a  perpetuity  of  generations.  Another  fact 
which  has  been  well  illustrated  by  Darwin's  experiments,  is  that 
as  a  rule,  applicable  to  most  species,  orchids  are  incapable  of 
transferring  the  pollen  from  the  anthers  to  the  stigmas,  this  ope- 
ration being  effected  by  some  external  force.  In  a  few  species 
the  wind  is  the  moving  agent,  but  in  the  great  majority  insects 
effect  the  transference.  The  few  motions  which  the  orchids 
themselves  perform  in  furtherance  of  the  final  object  are  sur- 
prisingly like  some  of  the  actions  which  naturalists  are  in  the 
habit  of  terming  instinctive  in  animals.  The  whole  series  of 
motions  which  make  up  the  complete  action  is  so  varied  in  the 
numerous  species  of  orchids,  and  so  full  of  admirable  design,  as  to 
elicit  from  Darwin  the  observation  that  it  "  transcends  in  an 
incomparable  degree  the  contrivances  and  adaptations  which  the 
most  fertile  imagination  of  the  most  imaginative  man  could 
suggest  with  unlimited  time  at  his  disposal."  These  contrivances 
are  so  numerous  that  we  cannot  give  a  full  idea  of  them,  but 
as  one  example  we  give  Darwin's  graphic  description  of  the 
fertilization  of  Orchis  pyramidalis,  "  one  of  the  most  highly 
organized  species  which  I  have  examined,  and  which  is  ranked 
by  several  botanists  in  a  distinct  genus.  The  relative  position 
of  the  parts  is  here  considerably  different  from  what  it  is  in 
0.  mascula,  and  its  allies.  There  are  two  quite  distinct  rounded 
stigmatic  surfaces  placed  on  each  side  of  the  pouch-formed 
rostelium.  This  latter  organ,  instead  of  standing  some  height 
above  the  nectary,  is  brought  down  so  as  to  overhang  and 
partially  to  close  its  orifice.  The  ante-chamber  to  the  nectary, 
formed  by  the  union  of  the  edges  of  the  labellum  to  the  column, 
which  is  large  in  0.  mascula  and  its  allies,  is  here  small.  The 
pouch-formed  rostelium  is  hollowed  out  on  the  under  side  in  the 
middle  ;  it  is  filled  with  fluid.  The  viscid  disc  is  single,  of  the 
shape  of  a  saddle,  carrying  on  its  nearly  flat  top  or  seat  the  two 
caudiclcs  of  the  pollinia  ;  of  which  the  two  truncated  ends  firmly 
adhere  to  its  upper  surface.  Before  the  membrane  of  the  ros- 
telium ruptures,  it  can  be  clearly  seen  that  the  saddle-formed 
disc  forms  part  of  the  continuous  surface  of  the  rostelium.  The 
disc  is  partially  hidden  and  kept  damp  (which  is  of  great  im- 
portance) by  the  largely  over-folded  basal  membranes  of  the  two 
anther  cells.  The  upper  membrane  of  the  disc  consists  of  several 
layers  of  minute  cells  and  is  therefore  rather  thick  ;  it  is  lined 
beneath  with  a  layer  of  highly  adhesive  matter,  which  is  formed 
within  the  rostelium.  The  single  saddle-formed  disc  strictly 
answers  to  the  two  minute  oval  separate  discs  of  membrane  to 
which  the  two  caudicles  of  0.  mascula  and  its  allies  are  attached ; 
two  separate  discs  have  become  completely  confluent.  When  the 
flower  opens  and  the  rostelium  has  become  symmetrically 
ruptured  either  from  a  touch  or  spontaneously  (I  know  not 
which),  the  slightest  touch  depresses  the  lip, — that  is,  the  lower 
and  bilobed  portion  of  the  exterior  membrane  of  the  rostelium, 
which  projects  into  the  mouth  of  the  nectary.  When  the  lip  is 
depressed,  the  under  and  viscid  surface  of  the  disc,  still  remain- 
ing in  its  proper  place,  is  uncovered,  and  is  almost  certain  to 
adhere  to  the  touching  object.  Even  a  human  hair,  when 
pushed  into  the  nectary,  is  stiff  enough  to  depress  the  lip  or 
pouch  ;  and  the  viscid  surface  of  the  saddle  adheres  to  it.  If, 
however,  the  lid  be  touched  too  slightly,  it  springs  back  and 
re-covers  the  under  side  of  the  saddle.  The  perfect  adaptation  of 
the  parts  is  well  shown  by  cutting  off  the  end  of  the  nectary,  and 
inserting  a  bristle  at  that  end  ;  consequently,  in  a  reversed 
direction  to  that  which  nature  intended  moths  to  insert  their 
probosces,  and  it  will  be  found  that  the  rostelium  may  easily  be 
torn  or  penetrated,  but  that  the  saddle  is  never  caught.  When 
the  saddle,  sticking  to  a  bristle,  together  with  its  pollinia, 
is  removed,  the  under  lip  instantly  cm-Is  closely  inwards,  and 
leaves  the  surface  of  the  nectary  more  open  than  it  was  before  ; 
but  whether  this  is  of  any  real  use  to  moths  which  so  frequently 
visit  the  flowers,  and  consequently  to  the  plant,  I  will  not 
pretend  to  decide.  Lastly,  the  labellum  is  furnished  with  two 
prominent  ridges,  sloping  down  to  the  middle,  and  expanding 
outwaitla  like  the  mouth  of  a  decoy  ;  these  ridges  perfectly 


serve  to  guide  any  flexible  body,  like  a  fine  bristle  or  hair,  into 
the  minute  and  rounded  orifice  of  the  nectary,  which,  small  as  it 
is,  is  partly  choked  by  the  rostelium.  This  contrivance  of  the 
guiding  ridges  may  be  compared  to  the  little  instrument  some- 
times used  for  guiding  a  thread  into  the  fine  eye  of  a  needle 
Now  let  us  see  how  these  parts  act.  Let  a  moth  insert  iis 
proboscis  (and  we  shall  presently  see  how  frequently  the  flowers 
arc  visited  by  Lepidoptera)  between  the  guiding  ridges  of  the 
labellum,  or  insert  a  fine  bristle,  and  it  is  surely  conducted  to 
the  minute  orifice  of  the  nectary,  and  can  hardly  fail  to  depress 
the  lip  of  the  rostelium  ;  this  being  effected,  the  bristle  comes  in 
contact  with  the  now  naked  and  sticky  under  surface  of  the 
suspended  saddle-formed  disc.  When  the  bristle  is  removed, 
the  saddle  with  the  attached  pollinia  is  removed.  Almost 
instantly,  as  soon  as  the  saddle  is  exposed  to  the  air,  a  rapid 
movement  takes  place,  and  the  two  flaps  curl  inward  and 
embrace  the  bristle.  When  the  pollinia  are  polled  out  by  their 
caudicles,  by  a  pair  of  pincers,  so  that  the  saddle  has  nothing  to 
clasp,  I  observed  that  the  tips  curled  inwards  so  as  to  touch  each 
other  in  nine  seconds,  and  in  nine  more  seconds  the  saddle  was 
converted  by  curling  still  more  inwards  into  an  apparently  solid 
ball.  The  probosces  of  the  many  moths  which  I  have  examined, 
with  the  pollinia  of  this  Orchis  attached  to  them,  were  so  thin 
that  the  tips  of  the  saddle  just  met  on  the  under  side.  Hence  a 
naturalist,  who  sent  me  a  moth  with  several  saddles  attached  to 
its  proboscis,  and  who  did  not  know  of  this  movement,  very 
naturally  came  to  the  extraordinary  conclusion  that  the  moth 
had  cleverly  bored  through  the  exact  centres  of  the  so-called 
sticky  gland  of  some  orchid.  Of  course  this  rapid  clasping 
movement  helps  to  fix  the  saddle  with  its  pollinia  upright  on 
the  proboscis,  which  is  very  important ;  but  the  viscid  matter 
rapidly  setting  hard  would  probably  sultice  for  this  end,  and  the 
real  object  gained  is  the  divergence  of  the  pollinia.  The 
pollinia  being  attached  to  the  flat  top  or  seat  of  the  saddle, 
project  at  first  straight  up,  and  are  nearly  parallel  to  each  other  ; 
but  as  the  flat  top  curls  round  the  cylindrical  and  thin  proboscis, 
or  round  a  bristle,  the  pollinia  necessarily  diverge.  As  soon  as 
the  saddle  has  clasped  the  bristle  and  the  pollinia  have  diverged 
a  second  movement  commences,  which  action,  like  the  last,  is 
exclusively  due  to  the  contraction  of  the  saddle-shaped  disc  of 
membrane.  This  second  movement  is  the  same  as  that  in 
0.  mascula  and  its  allies,  and  causes  the  divergent  pollinia, 
which  at  first  projected  at  right  angles  to  the  needle  or  bristle  to 
sweep  through  nearly  90  degrees  towards  the  tip  of  the  needle, 
so  as  to  become  depressed,  and  finally  to  be  in  the  same  plane 
with  the  needle.  In  these  specimens  this  second  movement  was 
effected  in  from  thirty  to  thirty-four  seconds  after  the  removal  of 
the  pollinia  from  the  anther  cells,  and  therefore  in  about  fifteen 
seconds  after  the  saddle  had  clasped  the  bristle.  The  use  of 
this  double  movement  becomes  evident  if  a  bristle  with  pollinia 
attached  to  it,  which  have  diverged  and  become  depressed,  be 
pushed  between  the  guiding  ridges  of  the  labellum  into  the 
nectary  of  the  same  or  another  flower  ;  for  the  two  ends  of  the 
pollinia  will  be  found  to  have  acquired  exactly  such  a  position 
that  the  one  strikes  against  the  stigma  on  one  side,  and  the  end 
of  the  other  strikes  against  the  stigma  on  the  opposite  side. 
These  stigmas  are  so  viscid  that  they  rupture  the  elastic  threads 
by  which  the  packets  of  pollen  are  bound  together  ;  and  some 
dark  green  grains  will  be  seen,  even  by  the  naked  eye,  remaining 
on  the  two  white  stigmatic  surfaces.  I  have  shown  this  little 
experiment  to  several  persons,  and  all  have  expressed  the  liveliest 
admiration  at  the  perfection  of  the  contrivance  by  which  this 
orchid  is  fertilised.  As  in  no  other  plant,  or  indeed  in  hardly 
any  animal,  can  adaptations  of  one  part  to  another,  and  of  the 
whole  to  other  organised  beings  widely  remote  in  the  scale 
of  nature,  be  named  more  perfect  than  those  presented  by 
this  Orchis,  it  may  be  worth  while  briefly  to  sum  them  up.  As 
the  flowers  are  visited  both  day  and  night  by  Lepidoptera,  I  do 
not  think  it  fanciful  to  believe  that  the  bright  purple  tint 
(whether  or  not  specially  devoted  for  this  purpose)  attracts  the 
day-fliers,  and  the  strong  foxy  odour  the  night-fliers.  The  upper 
sepal  and  two  upper  petals  form  a  hood,  protecting  the  anther 
and  stigmatic  surfaces  from  the  weather.  The  labellum  is 
developed  into  a  long  nectary,  in  order  to  attract  Lepidoptera, 
and  we  shall  presently  give  reasons  for  suspecting  that  the  nectar 
is  purposely  so  lodged  that  it  can  be  sucked  only  slowly  (very 
differently  from  what  obtains  in  most  flowers  of  other  families), 
in  order  to  give  time  for  the  curious  chemical  quality  of  the- 
viscid  matter  on  the  under  side  of  the  saddle  setting  hard  and 
dry.  He  who  will  insert  a  fine  and  flexible  bristle  into  the 
expanded  mouth  of  the  sloping  ridges  in  the  labellum  will  not 

z  X  2 


679 


ORCHIDACEjE. 


orchidace^e. 


680 


doubt  that  they  serve  as  guides  ;  and  that  they  effectually 
prevent  tne  bristle  or  proboscis  from  being  inserted  obliquely 
into  the  nectary.  This  circumstance  is  of  manifest  importance, 
for  if  the  proboscis  were  inserted  obliquely  the  saddle-formed 
disc  would  be  attached  obliquely,  and  after  the  compounded 
movement  of  the  pollinia  they  could  not  strike  the  two  lateral 
stigmatic  surfaces.  Then  we  have  the  rostellum  partially 
closing  the  mouth  of  the  nectary,  like  a  trap  placed  in  a  run  for 
came  ;  and  the  trap  so  complex  and  perfect,  with  its  symmetrical 
lines  of  rupture  forming  the  saddle-shaped  disc  above,  and  the 
lip  (if  the  pouch  below  ;  and  lastly,  this  lip  so  easily  depressed, 
that  the  proboscis  of  a  moth  could  hardly  fail  to  uncover  the 
viscid  disc,  and  adhere  to  it.  But  if  this  did  fail  to  occur,  the 
elastic  lip  would  rise  again,  and  recover  and  keep  damp  the 
viscid  surface.  We  see  the  viscid  matter  within  the  rostellum 
attached  to  the  saddle-shaped  disc  above,  and  surrounded  by 
fluid,  so  that  the  viscid  matter  does  not  set  hard  till  the  disc  is 
withdrawn.  Then  we  have  the  upper  surface  of  the  saddle,  with 
its  attached  caudicles,  also  kept  damp  within  the  base  of  the 
anther  cells,  until  withdrawn,  when  the  curious  clasping  move- 
ment instantly  commences,  causing  the  pollinia  to  diverge, 
followed  by  the  movement  of  depression,  which  compounded 
movements  are  exactly  fitted  to  cause  the  two  pollinia  to  strike 
the  two  stigmatic  surfaces.  These  stigmatic  surfaces  are  sticky 
enough  not  to  tear  off  the  whole  pollinium  from  the  proboscis  of 
the  mouth,  but  by  rupturing  the  elastic  threads  to  secure  a  few 
packets  of  pollen,  leaving  plenty  for  other  flowers.  But  let  it  be 
observed  that,  although  the  moth  probably  takes  a  considerable 
time  to  suck  the  nectar  of  any  one  flower,  yet  the  movement  of 
depression  in  the  pollinia  does  not  commence  (as  I  know  by 
trial)  until  the  pollinia  are  fairly  withdrawn  out  of  their  cells  ; 
nor  will  the  movement  be  completed  and  the  pollinia  be  fitted 
to  strike  the  stigmatic  surfaces,  until  about  half  a  minute  has 
elapsed,  which  will  give  ample  time  for  the  moth  to  fly  to 
another  plant,  and  thus  effect  a  union  between  two  distinct  indi- 
viduals. Lastly,  we  have  the  wonderful  growth  of  the  pollen 
tubes  and  the  penetration  of  the  stigma,  as  well  as  the  mysteries 
of  germination,  though  these  are  common  to  all  phanerogamic 
plants."  The  reference  to  remarks  on  the  visits  of  Lcpidopterous 
insects  to  orchid  blossoms  is  fulfilled  in  his  account  of  another 
species  of  Orchis,  viz.,  0.  ustulata.  The  cases  in  which  insects 
have  been  actually  seen  to  frequent  such  flowers  are  remarkably 
few  as  compared  with  what  we  should  expect.  Darwin  himself 
had  watched  orchids  for  twenty  years,  and  had  only  seen  two 
butterflies  sucking  the  blossom.  Next  to  seeing  the  act,  the  most 
direct  evidence  is  the  occurrence  of  pollinia  on  the  probosces  or 
other  parts  of  the  body  of  Lepidoptera.  This  circumstance  has 
doubtless  been  observed,  but  without  its  importance  or  meaning 
being  recognized,  by  many  observers.  Thus  Meniere  stated  in 
1854,  that  a  bee-keeper  complained  that  his  bees  visited  his 
neighbour's  garden,  and  on  returning  from  thence  had  their 
heads  so  covered  with  yellow  bodies  as  to  be  unable  to  free  them- 
selves from  them.  These  bodies  were  pollinia.  It  appears  that 
at  least  twenty-three  species  of  Lepidoptera  visit  the  single 
species,  0.  ustulata,  but  it  is  not  unlikely  they  frequent  other 
species  also.  As  yet  observations  have  not  been  sufficiently 
numerous  or  precise  to  enable  us  to  say  what  species  of  insects 
visit  what  species  of  orchids  ;  nor  whether  it  is  usually  the  case 
t  hat  an  orchid  depends  upon  a  single  species  of  insect  for  its 
fertilization.  Darwin  thinks  it  probable  that  all  the  orchids 
with  spear-like  nectaries  are  visited  indifferently  by  many  kinds 
of  moths  ;  and  that  those  which  have  not  tubular  nectaries  are 
frequented  by  other  orders.  A  third  method  of  observation 
indicative  of  the  extent  of  insect  agency  is  afforded  by  an 
examination  of  the  plants  themselves,  and  estimating  the  number 
and  proportion  of  pollinia  which  have  been  removed. 

But  there  are  many  ways  in  which  insects  are  pollen- 
carriers  other  than  that  just  noticed  with  reference  to  Orchis 
pyramidalis,  in  which  they  are  almost  compelled  to  carry  the 
pollinia  on  their  probosces.  Our  space  forbids  our  citing  many 
examples.  One  is  afforded  by  the  fine  exotic  orchid,  Catasetum 
saccatum.  In  it  the  column  with  its  anther,  pollinia,  and  stig- 
matic surfaces,  stands  upright,  and  the  labellum  stands  out  at 
right  angles  thereto.  In  the  front  of  the  column,  and  at  about 
the  middle,  is  an  arched  recess  or  stigmatic  chamber.  The  arch 
of  the  recess  is  partially  filled  with  the  rostellum,  the  viscid 
surface  of  which  is  applied  against  the  roof  of  the  stigmatic 
chamber.  The  outer  surface  of  the  rostellum  is  covered  by  a 
membrane,  and  from  this  proceeds  in  a  strong  upward  semi- 
elliptical  curve,  the  pedicle  which  supports  the  pollen  mass.  The 
sides  of  the  stigmatic  chamber  are  prolonged  into  two  filaments, 


one  of  which  hangs  down  with  its  lower  end  curved  inwardly  ; 
while  the  other  stands  out  obliquely,  so  that  its  lower  end,  which 
is  curved  forward,  occupies  a  median  position.  This  filament  is 
just  long  enough  to  project  slightly  over  a  depression  in  the 
labellum.  This  depression  is  very  deep,  and  is  apparently 
frequented  by  insects.  In  order  to  get  at  it  they  arc  almost  com- 
pelled to  proceed  along  a  ridge,  and  in  so  doing  they  can  hardly 
avoid  touching  the  forwardly  curved  end  of  the  filament.  A 
gentle  touch  on  this  organ  suffices  to  cause  the  pollinium  to 
liberate  itself  from  its  attachment,  and  to  straighten  itself  with 
such  force  as  to  project  the  pollinia  with  the  heavy  viscid  end 
foremost  to  a  distance  of  from  one  to  three  feet.  Persons  have 
touched  the  flowers  of  plants  of  this  genus,  and  have  received  a 
shower  of  pollinia  in  their  faces ;  and  Darwin  touched  the 
filaments  of  a  plant  of  Catasetum  callosum,  when  the  pollinium 
hit  and  adhered  to  a  window  pane  a  yard  off.  It  does  not 
appear  how  the  fertilization  is  aided  by  the  pollen  masses  being 
projected  so  straightly  forward  ;  but  the  case  becomes  clearer 
when  it  is  considered  that  the  exciting  object  is  probably  a  large 
insect,  and  that  such  an  object  would  be  placed  so  near  the 
anther,  as  to  be  accurately  struck  in  the  middle  by  the  projected 
pollinium,  and  as  the  viscid  disc  is  forwards  this  would  cause  the 
mass  to  adhere  to  its  back.  The  strength  with  which  the  adhesion 
takes  place  almost  implies  a  large  and  powerful  insect.  When 
the  viscid  matter  is  set  it  will  resist  any  force  which  the  pedicle 
will  bear,  and  this,  although  not  more  than  one-twentieth  of  an 
inch  across  its  narrowest  part  will  support  a  weight  of  nearly 
three  ounces.  In  Catasetum  luridum  the  pollinia  are  so  discharged 
when  the  filaments  are  artificially  irritated  that  they  attach 
themselves  to  the  bottom  of  the  concavity  of  the  labellum  ;  so 
that  there  is  reason  to  believe  they  would  be  received  on  the 
back  of  any  insect  who  was  obtaining  the  contents  of  the 
labellum.  By  these  insects  it  is  inferred,  and  no  doubt  observa- 
tion will  confirm  the  inference,  that  the  pollen  masses  are 
transferred  to  the  stigmas  of  other  plants.  Before  leaving  Cata- 
setum, we  would  observe,  although  somewhat  digressing  from 
our  subject,  that  C.  tridentatum  is  interesting  on  account  of  its 
polymorphism,  and  of  the  sexes  being  distributed  among  differ- 
ent flowers.  The  form  to  which  the  above  specific  name  was 
originally  assigned  was  the  male  flower.  The  female  form  was 
placed  in  a  distinct  genus  as  Monachanthus  viridis  ;  and  a  third 
form,  which  is  of  an  hermaphrodite  character,  since  it  combines 
more  or  less  of  the  female  and  male  features,  was  considered  to  be 
a  third  genus,  and  was  named  Myanthus  larbatus.  Usually  the 
three  forms  are  borne  on  separate  plants,  but  occasionally  they 
are  mingled  together  on  the  same  plant.  These  three  forms  are 
remarkably  different  in  structure  and  details,  and  to  those  who 
firmly  believe  that  the  amount  of  difference  between  two  forms 
is  a  measure  of  the  separation  which  should  be  accorded  them  in 
classificatory  schemes,  it  may  well  seem,  as  Lindley  remarked, 
that  "  such  cases  shake  to  the  foundation  all  our  ideas  of  the 
stability  of  genera  and  species,"  but  to  our  mind  it  is  only 
another  illustration  of  the  necessity  of  investigating  the  life 
history  of  a  species,  or  of  having  a  fairly  probable  knowledge  of 
it  inferentially  before  giving  it  its  specific  and  generic  name. 
We  believe  no  biologist  is  in  a  position  to  say  what  amount  of 
difference  between  two  specimens  is  a  good  warranty  for  regard- 
ing them  as  specifically  or  generically  distinct. 

Another  remarkable  arrangement  for  securing  the  ejection  of 
pollinia  on  an  insect,  and  their  transference  in  the  proper 
position  to  the  stigmatic  surfaces,  is  afforded  by  Mormodes  ignea. 
In  this  position  the  compressed  column  of  the  anther  is  situated 
above  the  pollinium,  and  the  case  containing  it  is  connected  with 
the  prolonged  tapering  summit  of  the  column  by  a  short  thread- 
like hinge.  The  pollinium  and  anther  are  so  arched  as  to  form 
a  slightly  bowed  forward  projection  of  the  column.  The 
labellum  is  turned  up,  and  its  shape  may  be  compared  in  a  rough 
way  to  a  cocked  hat  on  a  cylindrical  pedicle.  The  labellum  is 
turned  so  far  back  as  to  rest  upon  the  column,  which  is  received 
in  a  depression  which  Darwin  says  represents  the  depression 
noticed  in  Catasetum.  The  surface  of  the  labellum  which  is 
uppermost  in  Mormodes  forms  a  disc,  and  the  most  convenient 
resting  place  for  an  insect.  The  column  and  the  labellum  are 
not  opposite  one  another,  but  are  twisted  laterally  to  opposite 
sides.  When  the  little  hinge  above  mentioned  is  slightly 
touched  a  complicated  series  of  motions  is  started,  the  result  of 
which  is  to  throw  the  pollinium  perpendicularly  upwards  so  as 
to  fall  with  its  viscid  disc  upon  the  crest  of  the  labellum.  No 
other  part  of  the  flower  is  sensitive,  for  provided  the  hinge  be 
not  affected  it  will  withstand  strong  jolts  and  hard  knocks 
without  liberating  its  polliniiun.    But  several  parts  may  be 
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touched,  tlio  intensity  of  the.  ibi-f.i:  varying  with  each,  ho  as  to 
affect  tht!  hinge,  and  to  lead  to  the  upthrow  of  the  pollinium. 
In  this  species  the  precise  modus  operandi  of  the  way  in  which 
the  pollinium  is  liberated  in  nature  is  unknown,  but  it  is  not  un- 
likely that  I  >arwin  is  correct  in  believing  it  to  he  by  insect  agency. 
He  puts  liia  case  in  the  following  words  : — "  Now  let  us  suppose 
an  insect  to  alight  on  the  crest  of  the  labellum  (and  no  other  con- 
venient place  is  afforded),  and  then  to  lean  over  in  front  of  the 
column  to  gnaw  or  suck  the  bases  of  the  petals  swollen  with 
sweet  fluid.  The  weight  and  movements  of  the  insect  would 
press  and  move  the  labellum,  together  with  the  bent  underlying 
summit  of  the  column;  and  the  latter  pressing  on  the  hinge  in 
the  angle  would  cause  the  ejection  of  the  pollinium,  which  would 
infallibly  strike  the  head  of  the  insect  and  adhere  to  it.  I  tried, 
by  placing  my  gloved  finger  on  the  summit  of  the  labellum,  with 
the  tip  just  projecting  beyond  the  margin,  and  then  gently 
moving  my  finger  ;  it  was  really  beautiful  to  sec  how  instantly 
the  pollinium  was  projected  upwards,  and  how  accurately  the 
whole  viscid  surface  of  the  disc  struck  my  finger  and  firmly 
adhered  to  it.  Nevertheless,  I  doubt  whether  the  weight  and 
movement  of  an  insect  would  suffice  to  t.iuu  act  indirectly  on 
the  sensitive  point;  but  look  at  the  drawing  [which  we  have  not 
reproduced  here],  and  see  how  probable  it  is  that  an  insect 
leaning  over  would  place  its  front  legs  over  the  edge  of  the 
labellum  on  the  summit  of  the  anther  ease,  and  would  thus 
touch  the  sensitive  point;  the  pollinium  would  then  be  ejected, 
and  the  viscid  disc  would  certainly  strike  and  adhere  to  the 
insect's  head." 

We  could  mention  many  other  cases  similar  to  those  above 
recorded  from  the  works  of  Darwiii  and  Gray,  as  cited  below, 
and  other  observers,  but  the  reader  cannot  do  better  than  consult 
the  originals.  The  instances  abo1-  e  given  have  evidenced  more 
or  less  clearly  that  although  the  male  and  female  elements  are 
united  in  the  same  flower,  yet  they  are  not  self-fertilizable,  but 
are  habitually  crossed  by  the  agency  of  insects.  In  a  few 
species,  however,  such  as  Ophrys  apijera,  the  bee-orchis,  the  parts 
are  unquestionably  specially  adapted  and  arranged  for  self- 
fertilization.  The  pollinium,  which  has  a  doubly  bent  pedicle, 
is  at  first  situated  upright  in  a  sort  of  protective  hood  formed  by 
the  anther.  As  the  plant  matures  the  pollinia  retain  their 
attachment  by  means  of  the  rostellum,  but  fall  forward,  so  that 
the  pollen  mass  hangs  loosely  jUat  in  front  of  the  stigmatic  sur- 
face. As  long  as  the  air  is  still  the  pollen  does  not  come  in 
contact  with  the  stigmatic  surface,  but  with  a  gentle  breeze 
the  pollen  mass  begins  to  vibrate,  and  soon  acquires  sufficient 
swing  to  bring  it  against  the  stigma  to  which  it  adheres,  and  the 
fertilization  is  effected.  Even  in  this  species  Darwin  points  out 
that  there  is  also  manifest  contrivance  for  effecting  cross  fertili- 
zation by  insect  agency,  and  on  the  strength  of  this,  and  a  few 
other  circumstances,  he  thinks  it  safest  to  conclude,  not  that  the 
species  always  self-fertilizes  itself,  but  that  occasionally,  possibly 
at  rare  intervals,  there  is  a  cross  between  two  individuals. 
Another  form  which  is  regarded  by  some  botanists  as  a  variety 
of  0.  apifera,  viz.,  0.  arachnites,  has  no  adaptation  for  self-fertili- 
zation. This  great  functional  difference,  combined  with  slight 
differences  in  form  and  structure,  seem  to  entitle  0.  arachnites  to 
distinct  specific  rank.  In  America  also  there  are  two  closely 
allied  forms,  one  of  which  is  self-fertilizable  (Platanthera  hyper- 
borea),  whereas  the  other  is  not  (P.  dilatata). 

Before  concluding  this  article  we  would  just  mention  a 
monstrous  blossom  of  Cypripedium  candidum  in  which  the  parts 
are  symmetrical,  complete,  regular,  but  dimerous,  and  in  which 
there  is  a  clear  demonstration  of  two  stamineal  verticils,  which 
Brown  long  ago  insisted  to  be  the  ideal  type  of  an  orchidean 
flower.  This  case  of  regularity  is  very  remarkable  in  an  order, 
which  is  perhaps  more  conspicuous  for  irregularity  of  form  than 
any  other. 

(Darwin,  On  the  various  contrivances  by  which  British  and 
Foreign  Orchids  are  fertilized  by  insects,  and  on  the  good  effects  of 
intercrossing,  1862 ;  Gray,  Am.  Journ.  of  Sci.  2nd  series,  vol. 
xxxiv."  pp.  138—141,  259,  420—429;  xxxvi.  pp.  292—294; 
xlii.  p.  195.) 

OREODON.  This  is  one  of  the  many  genera  whose  remains 
have  been  exhumed  from  the  eocene  strata  of  the  Mauvaises 
Terres  in  Nebraska  and  near  the  eastern  foot  of  the  Rocky 
Mountains.  A  little  farther  north,  on  both  sides  of  the  Mis- 
souri, near  where  it  i3  joined  by  its  tributary,  the  Judith,  is 
another  district  where  eocene  strata  are  developed,  and  which 
has  also  been  called  the  Bad  Lands.  We  mention  the  latter  in 
order  that  the  two  districts  may  not  be  confused.  It  is  distin- 
guished as  the  Bad  Lands  of  the  Judith  river,  while  the  former 


are  the  Bad  Lands  of  the  White  river.  The  Bad  Lands  of  the 
White  river  form  a  most  remarkable  sight.  All  around  for 
miles  and  miles  stretches  the  uniform  and  monotonous  prairie; 
at  Mauvaises  Terres  there  is  a  sudden  valley  depression  of  between 
one  and  two  hundred  feet  below  the  prairie  level.  The  valley 
itself  is  crowded  with  isolated  pyramids  and  towers  of  rock, 
which  simulate  at  a  distance  the  ruins  of  some  vast  city.  When 
the  valley  is  crossed  the  traveller  has  to  wind  his  labyrinthic 
way  amidst  these  columnar  patches  of  rock  along  narrow  pas- 
sages which  remind  him  of  the  narrow  byeways  and  streets  of 
some  quaint  old  town.  The  masses  of  rock  tower  above  his 
head  to  a  height  varying  from  a  few  feet  to  between  one  hundred 
and  two  hundred  feet.  The  top  of  the  loftiest  is  nearly  on  a 
level  with  the  surrounding  prairie.  The  whole  area  appears  to 
have  been  scooped  out  by  some  mighty  river,  with  the  exception 
of  the  crowd  of  rocky  pillars.  The  pillars  themselves  are  formed 
of  a  succession  of  lreshwater  strata,  in  which  occur  the  Oreodon 
and  other  mammalian  relics.  The  floor  of  the  district  is  covered 
with  the  debris  of  the  strata,  and  in  it  are  embedded  myriads  of 
bones.  The  earliest  remains  belonging  to  the  genus  under  notice 
were  named  Merycoidodon;  other  fragments  subsequently  found 
were  assigned  to  two  genera,  Oreodon  and  Cotylops.  The  founder 
of  all  these,  Dr.  Leidy,  is  now  convinced  that  all  belong  to  the 
same  genus,  for  which  he  retains  the  name  Oreodon,  not  the 
earlier  appellation  Merycoidodon.  Like  so  many  of  the  old  estab- 
lished mammalian  genera  it  possesses  characters  linking  together 
families  and  sub-orders,  which  appear  to  be  separated  by  wide 
gaps  as  represented  in  the  living  fauna.  It  connects  the  living 
Cervidai  with  that  primitive  form  of  ruminant,  the  Anoplotherium, 
and  at  the  same  time  it  has  a  more  or  less  close  resemblance  to 
the  Camelidce  and  Suidce.  As  may  be  expected  from  this  state- 
ment, there  are  many  points  in  its  anatomical  structure  of  great 
interest  to  the  comparative  anatomist,  but  we  cannot  go  into 
details.  The  teeth  form  an  almost  continuous  series,  the  gaps 
being  of  inconsiderable  dimensions.  The  level  of  the  teeth 
approaches  in  evenness  that  of  Anoplotherium,  the  only  material 
interruption  of  the  plane  being  the  projecting  canines.  The 
dentition  appears  to  favour  Milne-Edwards'  opinion  that  the 
outermost  pair  of  incisors  in  the  Moschidm  are  incisors,  and  not 
canines,  as  is  maintained  by  Professor  Owen,  since  Oreodon  has 
eight  incisors  in  the  lower  jaw,  as  also  the  canines.  Dr.  Leidy 
suggests  the  hypothesis  that  the  functional  canines  may  be  the 
most  anterior  pre-molars  modified  into  canines,  a  view  which  he 
observes  is  favoured  by  the  absence  "  of  the  first  of  the  normal 
number  of  molars,  and  also  by  the  unusual  position  of  the 
inferior  canine  tooth.  Further,  the  latter  has  almost  the  exact 
form  which  would  be  produced  by  merely  prolonging  the  crown 
of  the  first  functional  pre-molar.  On  the  other  hand,  in  Palceo- 
therium,  the  lower  and  ujiper  canines  have  the  same  relative 
position  as  in  Oreodon,  and  yet  the  lower  jaw  has  the  normal 
number  of  pre-molars."  The  formula  of  the  permanent  dentition 
is  as  follows  : — 


Incisors, 


3—  3 

4—  4 


1—1  .  4-4 

 ;  pre-molars,   

1—1 '  1  '  3—3 


true  molars, 


=  44. 


This  suggests  another  mode  of  looking  at  the  question,  but  in 
the  absence  of  an  autopsy  of  the  fossil  remains,  the  conclusion 
must  be  regarded  as  simply  hypothetical.  In  many  of  the 
earlier  mammalian  genera  the  full  complement  of  the  dental 
series  consists  of  44  teeth.  Professor  Owen  looks  upon  such  a 
set  as  typical,  and  believes  that  by  identifying  each  tooth  in 
such  a  set,  one  is  able  by  a  critical  anatomical  examination  to 
determine  what  teeth  are  present  and  what  teeth  are  absent  in 
all  placental  mammals  which  have  an  incomplete  set  So  far  as 
we  are  aware  no  form  has  a  greater  number,  and  moreover  no 
form  has  a  larger  numerical  development  of  any  one  kind  ot 
tooth  than  is  contained  in  a  typical  set,  which  is  formulated 
thus : — 

3  3  I  i  4  i 

Incisors,   ;  canines,   ;  pre-molars,  ;  true  molars, 

'33  1  —  1    1  4—4  ' 


3—3 
3— 3  = 


=44 


Such  a  formula  we  have  already  stated  is  met  with  in  many 
extinct  genera,  and  it  is  also  that  presented  by  the  common 
mole.  As  Oreodon  possesses  the  fuU  number  of  44  teeth,  there 
are  none  wanting,  or  in  other  words  the  typical  set  is  present, 
although  possibly  more  or  less  modified  in  form.  On  this 
hypothesis  it  would  seem  that  what  Leidy  calls  the  fourth 
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incisor  in  the  lower  jaw,  although  functionally  incisors,  are 
really  typically  the  lower  canines.  His  upper  canines  are  so 
both  typically  and  funct  ionally ;  his  lower  canines  arc  functional 
modifications  of  the  first  prc-niolars,  a  view  which  harmonizes 
with  their  peculiar  position,  with  their  apparent  absence,  and 
with  the  hypothesis  which  he  has  himself  suggested.  Moreover, 
the  presumed  absence  of  these  molars  is  not  in  harmony  with 
there  being  44  teeth.  On  this  basis  the  dentition  of  Oreodon  is 
a  typical  set,  a  few  of  the  teeth  having  their  functions  modified. 
Dr.  Leidy  says  of  the  dentition  of  Oreodon  that  it  is  remarkably 
distinct  from  that  of  any  living  or  any  known  extinct  genus, 
and  that  it  indicates  the  combined  habits  of  ruminating  and 
6uillinc  animals,  or,  in  other  words,  it  appears  to  characterise  a 
ruminating  hog. 

(Leidy,  The  Ancient  Fauna  of  Nebraska.) 

ORGANIC  REMAINS.  [E.  C.  vol.  iv.  cols.  115—121; 
Paleontology,  E.  C.  S.] 

OXYGEN.  This  substance  is  usually  considered  to  belong 
especially  to  the  domain  of  chemistry,  and  hence  most  descrip- 
tions of  it  are  mainly  based  upon  facts,  as  seen  from  a  chemical 
point  of  view;  its  examination  from  a  purely  natural  history 
point  of  view  is  quite  as  important  and  interesting.  In  this 
account,  however,  attention  will  not  be  restricted  either  to  the 
one  or  to  the  other,  the  object  being  to  arrive  at  broad  general  ideas. 

The  almost  incredible  abundance  of  oxygen  in  nature  is  alone 
a  sufficient  justification  for  its  treatment  in  this  division  of  E.  C. 
The  commonest  compounds  arc  largely  composed  of  it.  Thus  it 
forms  eighty -nine  parts  by  weight  of  water,  about  fifty  per  cent, 
of  silica,  alumina,  and  limestones  ;  and  these  last  constitute  by 
far  the  greater  proportion  of  the  aggregate  weight  of  all  the 
rocks  and  minerals  known.  The  organic  kingdom  also  contains 
vast  quantities  of  oxygen  stored  up  in  fluids,  tissues,  and  cells, 
but  in  these  carbon  is  the  predominant  and  characteristic  in- 
gredient. Disregarding  plants  and  animals,  it  may  safely  be 
said  that  one-half  of  the  weight  of  the  outermost  layer  of  the 
earth,  as  far  down  as  man  has  been  able  to  get,  is  due  to  oxygen. 
The  whole  of  this  enormous  mass  of  oxygen  is  chemically  com- 
bined with  other  substances  which  greatly  modify  its  properties. 
Free  or  uncombined  oxygen  is  only  known  in  the  gaseous  state, 
and  as  such  it  forms  twenty-five  per  cent,  by  weight  of  the 
atmosphere.  It  would  be  possible  to  state  roughly  what  the 
total  weight  of  the  oxygen  is,  but  the  figures  would  be  so 
enormous  as  to  elude  the  grasp  of  the  mind.  For  instance,  to 
take  the  oxygen  in  the  air  only,  which  is  manifestly  a  very 
small  proportion  of  the  whole,  the  estimated  weight  is  about 
1200  million  of  million  of  tons.  Its  properties  as  a  gas  will  be 
found  under  Oxygen,  Arts  and  Science  Division,  but  the 
details  there  given  do  not  bring  out  its  relations  to  other 
elements  so  clearly  as  might  be  desired,  so  that  we  propose  to 
restate  its  properties  in  another  way  in  the  present  article. 

The  weight  of  a  body  is  the  attractive  force  between  it  and 
the  earth,  and  this  force  is  always  proportional  to  the  quantity 
of  matter,  so  long  as  the  accompanying  conditions  are  unaltered. 
This  weight  is  usually  expressed  in  figures  referring  to  some 
arbitrary  standard,  such  as  a  pound,  a  kilogramme,  &c,  the 
standard  being  an  accurately  defined  mass  of  some  substance, 
generally  water,  at  a  given  temperature,  and  under  a  given 
pressure.  The  unit  of  weight  here  adopted  is  1  gramme 
(15-44  grains)  of  hydrogen,  having  a  temperature  of  0°  C.  (32°  F.), 
and  subjected  to  a  pressure  equivalent  to  that  of  7G0  millimetres 
(29-91  inches)  of  mercury.  This  is  also  adopted  as  the  unit  of 
mass  or  quantity  of  matter,  and  as  the  unit  of  volume.  When  a 
similar  bulk  of  oxygen  is  weighed  under  the  same  conditions  it 
counterbalances  16  grammes  (247  grains)  ;  so  that  if  hydrogen 
be  1,  the  specific  gravity  or  relative  weight  of  oxygen  is  16,  or  in 
other  words  there  is  16  times  more  matter  in  oxygen  than  in 
hydrogen  when  similar  volumes  are  exposed  to  identical  con- 
ditions. These  conditions  are,  as  we  have  indicated,  definite 
degrees  of  gravity,  pressure,  and  temperature,  combined  with 
perfect  isolation.  The  gravity  depends  upon  the  mass  of  the 
earth  and  the  distance  between  the  centres  of  gravity  of  the 
earth  and  of  the  object  weighed,  together  with  the  rotatory 
velocity  of  the  globe.  The  mass  or  weight  of  the  earth  is 
believed  to  be  constant ;  while  the  variation  in  the  distance 
between  the  two  centres,  as  also  in  the  velocity  of  the  surface  of 
the  earth  with  latitude,  can  have  a  very  unimportant  influence 
on  the  relative  weights  of  equal  volumes  of  the  different  elements 
or  compounds.  It  will  therefore  facilitate  calculations,  and  yet 
not  interfere  with  the  accuracy  of  the  results,  if  the  force  of 
gravity  be  considered  constant ;  more  especially  when  it  is 
borne  in  mind  that  the  figures  we  shall  employ  cannot  claim  to 


be  rigorously  accurate,  but  only  close  approximations.  The 
remaining  conditions  are  temperature  and  pressure,  the  slightest, 
variation  of  either  of  which  greatly  influence  the  relative 
volumes  of  different  gases.  What  then,  it  may  be  asked,  is  the 
relation  between  pressure  and  volume,  or  temperature  and 
volume  ?  meaning  by  the  word  temperature  the  intensity  of 
heat  and  not  its  quantity. 

Oxygen  is  known  to  expand  by  of  its  bulk  when  heated 
from  0°  to  1°  C.  (32°  to  33"  8  F.)  under  a  constant  pressure  of 
760  mm.  (29-9  inches)  of  mercury  at  that  temperature,  which 
pressure  is  1-033  kilogramme  on  the  square  centimetre,  or  about 
14-4  lbs.  on  the  square  inch.  A  unit  volume  of  oxygen  weigh* 
16  grammes  (247  grains),  and  consequently  a  kilogramme  will 
occupy  the  volume  of  62-5  mass  units,  oi  699-37  litres  (1239-6 
pints)  When  the  temperature  of  this  volume,  which  we  shall 
call  in  round  numbers  700  litres  (1240  pints),  is  raised  from  0" 
to  1"  C.  (32°  to  33°-8  F.),  it  is  also  expanded  to  700  litres  X 

litre,  or  702-56  litres  (1244-5  pints).  During  this  expansion 
force  is  exerted  in  pushing  against  the  pressure,  which  force  ia 
equivalent  to  raising  1-0333  kilogrammes  to  a  height  of  25-G 
metres  (1007  inches)  for  every  square  centimetre  of  area,  or  1 
kilogramme  to  a  height  of  26'5  metres.  The  work  done  in 
expanding  therefore  corresponds  to  a  moving  force  of  26'5 
kilogrammetres  (19T8  lbs.),  which  force  applied  as  pressure 
would  suffice  to  reduce  the  gas  to  its  original  bulk  if  the  tempe- 
rature be  kept  unaltered.  Heat,  however,  is  expended  in  raising 
the  temperature  as  well  as  increasing  the  bulk.  The  ratio 
between  the  heat  required  to  raise  the  temperature  from  0°  to  1° 
C.  when  the  volume  is  constant  is  to  that  required  when  the 
pressure  is  constant  as  1  is  to  1-1414;  and  as  the  volume  is  kept 
constant  by  means  of  some  external  force,  such  as  pressure,  the 
quantity  of  heat  represented  by  *414  is  equivalent  to  such 
pressure.  This  pressure  has  been  already  ascertained  to  be 
equivalent  to  26-5  kilogrammetres,  and  therefore  the  *414  of  heat 
is  also  equivalent  to  this  force,  while  the  quantity  represented 
by  1  is  equivalent  to  64  kilogrammetres  ;  and  the  whole  quantity 
of  heat  required  to  raise  the  temperature  of  one  kilogramme 
of  oxygen  from  0°  to  1°  C.  under  constant  pressure,  corresponds 
to  26-5  -4-  64  =  90-5  kilogrammetres  (6510  foot-pounds)  of  motion. 

Heat  and  pressure,  then,  are  two  antagonistic  forces,  which 
are  always  striving  to  produce  opposite  effects.  In  the  case  of 
gases  heat  is  an  expanding  force,  and  pressure  a  condensing 
one  ;  the  one  acts  in  the  opposite  direction  to  the  other,  in  pre- 
cisely the  same  way  as  the  forces  exercised  by  the  two  weights  in 
a  balance  act  in  two  directly  opposite  directions.  The  common 
balance  enables  us  to  measure  the  relative  forces  exercised  by 
two  weights,  and  the  mas3  of  gas  enables  us  to  measure  the 
relative  forces  of  heat  and  pressure.  The  ratio  between  these  in 
oxygen  is  known,  and  it  is  also  known  to  be  the  same  in 
hydrogen  as  well  as  all  other  similarly  perfect  gases.  As  the 
properties  of  hydrogen  are  here  adopted  in  many  cases  as  the 
standard  units,  we  may  here  define  what  is  meant  by  a  unit  of 
heat  and  a  unit  of  pressure.  The  unit  of  heat  is  the  quantity 
required  to  raise  one  gramme  of  hydrogen  of  unit  volume  from 
0°  to  1°  C.  when  under  constant  pressure  ;  and  the  unit  of  pres- 
sure is  the  force  required  to  reduce  the  volume  of  one  gramme  of 
hydrogen  at  1°  C.  when  under  a  pressure  of  760  mm.  of  mercury 
to  the  unit  volume,  the  temperature  still  remaining  1°  C.  The 
heat  unit  corresponds  to  1-028  kilogrammetres  (7-37  ft.  lbs.),  an-1 
the  pressure  unit  to  "424  kilogranimetre  (3-05  ft.  lbs.)  So  that 
whatever  a  heat  unit  does  is  equivalent  to  3-3  times  what  is 
effected  by  a  pressure  unit ;  and  a  pressure  unit  will  counterac 
the  work  done  by  -296  of  a  heat  unit. 

Recurring  again  to  oxygen,  it  will  be  noticed  that  when  a 
kilogramme  is  heated  from  0°  to  1°  under  constant  pressure  a 
quantity  of  heat  equivalent  to  90-5  kilogrammetres  is  absorbed, 
of  which  the  proportion  represented  by  64  kilogrammetres  L 
spent  in  raising  the  temperature,  and  that  represented  by  26-5 
kilogrammetres  in  lifting  the  pressure  ;  consequently,  when  one 
gramme  is  heated  from  0°  to  1°  the  temperature  will  be  repre- 
sented by  -064  kilogrammetre,  and  the  pressure  by  -0265  kilo 
grammetre.  These  numbers  are  just  ^  of  the  corresponding 
numbers  for  hydrogen.  Thus,  -064  X  16  =  1-024  kilogram- 
metres ;  and  -0265  x  16  =  "424  kilogrammetre. 

Having  thus  obtained  a  tolerably  accurate  idea  of  what  hea 
and  pressure  do  on  a  small  scale,  it  may  be  asked  what  woul 
be  the  effect  when  large  quantities  of  heat  or  pressure  are 
applied  to  the  unit  of  volume.    For  instance,  what  force  i 
required  to  reduce  oxygen  to  the  density  of  water  1    In  con 
sidering  this  question  we  will,  for  the  present,  disregard  the 
results  obtained  in  the  experiments  made  to  condense  gases  by 
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pressure,  ami  will  suppose  that  the  rate  of  contraction  is  uniform 
for  equal  additions  of  pressure,  and  that  pressure  is  the  only 
condensing  or  contracting  force  brought  into  operation.  One 
unit  of  pressure,  -424  kilogrammetres  (30-5  ft.  lbs.)  reduces  the 
bulk  of  16  grammes  of  oxygen  of  unit  volume  by  2}.,-,  and  273 
such  units  =  115*6  kilogrammetres  (835-55  ft.  lbs.)  will  halve 
its  bulk,  and  consequently  increase  the  density  from  16  to 
32,  provided  the  temperature  be  kept  constant  at  0"\  A  further 
pressure  of  115'G  kilogrammes  will  increase  the  density  from  32 
to  48  ;  or  in  other  words,  increase  the  weight  of  a  unit  volume 
of  oxygen  from  32  grammes  to  48  grammes.  For  every  addition, 
then,  of  273  pressure  units  the  density  is  increased  by  16.  The 
same  applies  whether  the  original  bulk  be  one  gramme  or  1G 
grammes  ;  aud  it  will  facilitate  calculation  if  one  gramme  be 
taken  as  the  starting  point.  The  force  required  to  increase  its 
density  from  16  to  32  is  of  115'G  kilogrammetres,  or  7*10  kilo- 
grammetres. The  density  of  ordinary  water  at  100°  C. 
(212°  F.)  is  10,179  as  compared  with  hydrogen  =  1,  and  the 
force  required  to  condense  oxygen  is  7-16  kilogrammetres  X 
KU72-16  =  mi  =  kilogrammetres.  The  force  required  for 
1G  grammes  would  be  4512  X  16  =  72,122  kilogrammetres. 
Water  is  usually  called  H2  0,  but  this  is  a  chemical  compound, 
and  not  a  mechanical  mixture  ;  hence  the  force  required  to  con- 
dense two  vols,  of  hydrogen  and  one  vol.  of  oxygen  so  combined, 
is  not  the  same  as  if  they  were  simply  mixed.  If  they  were 
simply  mixed,  the  specilic  gravity  of  one  volume  would  be  6, 

and  the  force  required  would  be  115-6  X  — !Z2rI  =  195,942 
kilogrammetres.  When  Ha  and  0  combine  they  form  a  com- 
pound, whose  density  under  the  standard  conditions  is  9  ;  and 
the  force  required  to  convert  this  to  the  density  of  water  at  0°  is 

~  X  115-G  =  130,643  kilogrammetres.  The  force  for  one 
gramme  woidd  be  14,515  kilogrammetres  =  34,310  gramme 
degree  units.  According  to  Favre  and  Silberman's  experiments, 
which  seem  to  be  the  most  trustworthy  yet  made,  the  heat 
evolved  from  each  gramme  of  water  when  combination  takes 
place  is  34,462  gramme-degree  heat  units.  Our  calculated 
results  come  very  near  the  experimental  results.  The  precise 
calculated  figures  depend  partly  upon  the  degree  to  which 
decimals  are  carried  out,  and  partly  upon  the  temperature  at 
which  it  is  assumed  the  combination  occurs. 

As  the  density  of  the  water  is  retained  at  0°  and  760  mm.  it  is 
clear  that  the  density  is  due  not  to  any  increase  in  pressure,  but 
to  an  increase  in  the  force  which  keeps  the  particles  chemically 
united ;  and  it  would  require  a  similar  force  applied  in  some  way 
or  other  to  disunite  the  two  elements.  In  comparing  the  above 
residts  it  is  important  to  bear  in  mind  that  the  heat  is  that  given 
out  by  1  gramme  of  steam.  If,  therefore,  1  gramme  represents 
the  atomic  weight  of  hydrogen,  then  the  heat  evolved  by  the 
molecular  weight  of  H20  is  34,310  gramme-degree  heat  units 
X  18  =  617,580  heat  units.  We  attach  great  importance  to  the 
strict  definition  of  chemical  symbols.  In  most  chemical  books 
H20  means  water  generally,  whatever  its  state  of  condensation, 
and  whatever  its  bulk.  We  suggest  that  there  would  be  an 
advantage  in  applying  the  symbol  so  as  to  indicate,  where  neces- 
sary, a  definite  quantity  of  matter  or  of  force.  Thus  H20  might 
stand  for  water  generally  as  at  present ;  but  where  greater  pre- 
cision is  requisite,  as  in  cases  where  the  quantity  and  condition 
of  the  matter  are  elements  in  chemical  combination,  we  should 
indicate  such  facts  by  modifications  of  the  symbol.  Thus  one 
method  which  suggests  itself  as  practicable  may  be  exemplified 
by  H20  (1:9);  H20  (10  :  10,179),  the  first  of  which  stands  for 
1  gramme  of  the  compound  in  its  most  highly  ratified  state ;  and 
the  latter  10  grammes  of  boiling  water ;  both  being  under  the 
standard  conditions  as  regards  temperature  and  pressure.  The 
plan  may  seem  a  confusing  one,  but  it  will  probably  be  found  to 
facilitate  the  working  out  of  chemical  problems  when  the  con- 
sideration of  heat  or  any  other  of  the  modes  of  motion  or  forces 
enters  into  the  question.  Again  0  would  stand  for  oxygen 
generally  as  at  present ;  but  if  we  wished  to  indicate  the  clement 
when  subjected  to  no  other  forces  than  is  represented  by  a  pres- 
sure of  760  mm.  and  a  heat  of  02  C,  we  should  designate  it  as 
O  (0  :  1G) ;  while  1  gramme  would  be  represented  by  O  (1  : 16) ; 
and  the  atom  as  now  usually  accepted  in  text  books  by 
O  (16  : 16). 

When  oxygen  and  other  gases  are  actually  subjected  to  pres- 
sure they  do  not  contract  according  to  Boyle  and  Marriotte's  law, 
so  that,  strictly  speaking,  the  density  is  not  directly  as  the  pres- 
sure ;  it  is  always  somewhat  greater.  This  anomaly  appears  to 
arise  from  a  second  force,  viz.,  cohesion,  or  idio-attraction,  being 


brought  into  play.  The  density  is  consequently  an  elfect  pro- 
duced by  pressure  and  cohesion,  but  as  no  one  seems  to  have 
ascertained  what  share  each  force  separately  has  in  producing 
the  final  result,  we  have  assumed  in  the  foregoing  calculations 
that  pressure  is  the  only  force,  and  that  cohesion  acts  in  the  same 
way  as  pressure  alone  would  do.  That  this  assumption  is  war- 
rantable seems  to  be  shown  by  the  calculated  results  being  almost 
identical  with  those  obtained  by  experiment. 

If  this  article  were  intended  to  be  an  exhaustive  or  even  a  full 
systematic  account  of  oxygen,  we  should  next  proceed  to  indicate 
its  relations  to  the  other  physical  forces,  such  as  light,  electricity, 
magnetism,  &c. ;  but  as  our  aim  is  not  so  high,  we  pass  on  to 
the  general  chemical  properties  of  this  element.  Oxygen  com- 
bines with  almost  every  element,  and  the  different  oxygen  com- 
pounds possess  a  great  variety  of  characters.  If  the  inquiry  were 
properly  carried  out  care  should  be  taken  to  compare  the 
chemical  activity  of  oxygen  under  different  yet  comparable  con- 
ditions ;  according  as  it  is  dry  or  moist,  cold  or  hot,  in  small 
quantities  or  in  large  quantities,  when  acting  on  small  or  large 
surfaces,  &c.  The  combinations  of  oxygen  with  the  lighter 
elements  are  remarkable  for  the  immense  quantity  of  heat  which 
they  evolve,  and  generally  speaking  the  quantity  is  less  in  pro- 
portion as  the  combining  element  is  heavier.  Thus  nJQ 
(1  : 10,179)  evolves  a  heat  of  combination  of  34,000  units ;  while 
according  to  Andrews  1  gramme  of  oxide  of  copper  only  gives  out 
603  heat  units.  Many  other  illustrations  might  be  given.  The 
quantity  of  heat  given  out  is  to  a  certain  extent  a  measure  of  the 
force  of  cohesion,  and  consequently  of  the  stability  of  the  body. 
Those  which  give  out  most  heat  are  the  most  stable,  and  those 
which  give  out  least,  least  so.  Conversely  it  is  found  that  less  force 
or  heat  is  required  to  decompose  or  separate  the  elements  of  the 
unstable  compounds  than  the  stable  ones.  Indeed  the  quantity 
of  heat  required  for  decomposition  is  a  direct  measurement  of  the 
strength  of  the  affinity.  Oxygen  has  greater  affinity  for  the  light 
elements,  such  as  sodium,  potassium,  &c,  than  for  the  heavier 
ones,  such  as  platinum.  Oxygen  and  the  lighter  metals  combine 
at  ordinary  temperatures,  but  it  requires  more  or  less  heat  to 
effect  the  combination  of  the  oxygen  with  the  heavier  metals. 
Hence  it  is  that  the  lighter  metals  are  so  much  more  rare  than 
the  heavier  ones  in  the  native  state.  We  have  used  the  word 
affinity  in  this  paragraph  in  the  sense  ordinarily  adopted  by 
chemists,  viz.,  the  attractive  force  which  causes  elements  to  unite 
into  chemical  compounds,  and  in  so  doing  we  have  made  a 
statement  at  variance  with  the  general  tenour  of  our  remarks, 
since  we  haye  implied  that  an  increase  of  heat  is  capable  of 
increasing  the  intensity  of  an  attractive  force.  In  order  to  get 
rid  of  this  ambiguity  we  should  be  inclined  to  measure  the 
strength  of  the  combination,  not  by  the  energy  displayed  under 
the  present  ordinary  conditions  under  which  such  combinations 
are  effected,  but  by  considering  how  far  that  energy  is  modified 
by  the  co-operation  of  other  forces.  Thus  to  explain  what  we 
mean  we  may  suppose  there  to  be  two  kinds  of  cohesion,  one  of 
which  we  will  distinguish  as  physical  cohesion,  and  the  other  as 
chemical  cohesion.  The  former  acts  on  particles  of  a  similar 
nature,  and  the  latter  on  particles  of  a  dissimilar  nature.  The 
two  kinds  of  cohesion  have  different  relative  strengths  according 
to  circumstances ;  in  ordinary  parlance  the  excess  of  the  chemical 
cohesion  over  the  physical  cohesion  is  considered  as  the  indica- 
tion of  the  strength  of  the  chemical  affinity;  but  we  think  it 
would  lead  to  clearer  ideas  if  the  intensity  of  the  chemical 
cohesion,  when  acting  independently  of  all  other  forces,  be  taken 
as  the  indication  of  strength.  We  may  then  conceive  that  the 
application  of  heat  may  increase  the  tendency  to  combination 
either  by  the  relative  weakening  of  the  physical  cohesion,  or  in- 
directly by  increasing  the  pressure,  as  when  bodies  are  burnt  in 
a  confined  space  full  of  gas.  We  believe  that  there  can  be  no 
increase  in  the  force  of  either  kind  of  cohesion  by  the  action  of 
increase  of  heat  only,  whether  the  increase  be  in  quantity  or 
in  intensity. 

One  of  the  most  marked  features  of  oxygen  is  its  combusti- 
bility ;  but  it  must  not  be  supposed  that'  it  is  the  only  com- 
bustible element ;  it  should  rather  be  looked  upon  as  generally 
the  most  combustible.  Combustion  is  the  name  given  to  the 
heat  and  light  effects  produced  whenever  there  is  an  intensity  of 
chemical  action,  which  action  is  always  attended  by  a  correspond- 
ing intensity  of  contracting  force.  No  other  element  equals 
oxygen  in  this  respect;  still  there  are  many  cases  in  which 
strong  heat  and  light  are  given  out  where  other  elements,  besides 
oxygen,  combine  together.  As  the  quantity  of  light  and  heat 
evolved  is  a  measure  of  the  force  required  to  form  the  product,  it 
follows  that,  generally  speaking,  more  force  is  expended  in  pro- 
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ducirig  oxides  than  any  other  simple  combinations  between  two 
elements,  such  as  sulphides,  and  therefore  it  would  require  more 
heat  to  decompose  oxides  than  sulphides,  &c.  We  have  already 
stated  that  the  earth's  crust  is  largely  composed  of  oxides  and 
oxygen  compounds,  and  that  oxygen  compounds  are  also  found 
in  the  organic  world.  The  most  marked  distinction  between 
these  two  groups  of  compounds  is  that,  generally  speaking, 
minerals  are  incombustible,  and  not  easily  decomposed  by  heat; 
while  organic  oxygen  compounds  arc  for  the  most  part  com- 
bustible, and  readily  decomposed  by  heat.  The  more  common 
oxygen  salts  amongst  minerals,  such  as  silica  and  the  silicates, 
the  soda,  potash,  and  lime  salts,  arc  remarkable  for  their 
stability  ;  while  the  oxy-hydrocarbons  of  animals  and  plants  are 
as  remarkable  for  their  instability.  In  other  words,  it  requires 
more  mechanical  force  or  its  representatives  to  change  minerals, 
but  a  slight  amount  only  to  change  organic  compounds.  This 
leads  to  the  inference  that  the  force  required  to  combine  organic 
compounds  is  far  less  than  that  required  to  combine  inorganic 
compounds;  and  therefore  that  the  molecular  constitution  of  in- 
organic compounds  must  be  more  complicated  than  that  of 
organic  compounds,  since  the  latter  are  by  far  the  lighter  of  the 
two  groups.  The  molecules  themselves  may  be  complex  in 
organic  compounds,  but  the  number  of  molecules  in  a  given 
space,  say  the  unit  volume  here  adopted,  is  by  far  the  greatest  in 
the  minerals.  For  instance,  one  of  the  most  complex  of  organic 
substances  is  stearin,  the  formula  for  which  is  C57H,,0On  =  173 
atoms.  Clay  as  ordinarily  written  is  (Si  02)3  A1203  or  Si3  Al2  O0. 
If  clay  were  so  composed,  the  volume  corresponding  to  that 
adopted  for  1  unit  of  hydrogen,  which  is  11*19  litres,  should 
have  a  density  of 

Silicon  =  3  x  28  =  64 
Aluminium  =  27'5  x  2  =  55 
Oxygon        =      16  x  9  =  144 
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supposing  it  to  be  a  one-volume  compoxmd,  and  131  supposing 
it  to  be  a  two-volume  compound.  The  specific  gravity  of  ordi- 
nary clays  is  about  2-5  on  the  water  scale,  or  27,495  on  the 
hydrogen  scale.  The  formula,  corresponding  to  that  of  stearin, 
is  Si3Al2O0  X  ^jf5  =  Si(i27Al1180]SS1  =  292G  atoms.  This  shows 
also  how  much  more  highly  oxidized  the  silicate  is  than  the 
stearin.  If  we  wish  to  compare  their  relative  combustibilities  we 
must  calculate  their  relative  degrees  of  saturation  by  oxygen. 
When  silicon  is  thoroughly  burned  it  becomes  SiO, ;  aluminium 
becomes  A1203 ;  carbon,  C02 ;  and  hydrogen,  H20.  The  Si30„ 
corresponds  to  Si0270125., ;  A1203  corresponds  to  Al418Oa,7 ;  and 
$i3Al20„  corresponds  to  Sifl270l2M  +  A14180027  =  Sia27Ai;is01881. 
So  that  the  silicon  and  aluminium  are  thoroughly  oxidized  in 
the  clay,  and  not  being  capable  of  further  oxidation  under  ordi- 
nary circumstances  are  incombustible.  The  C02  would  corre- 
spond to  C570114;  H20  to  H1100S5;  and  the  two  together  to 
C57Ono01G9.  Hence  stearin  is  hardly  oxidized  at  all,  is  capable  of 
taking  up  a  great  deal  more  oxygen,  and  is  accordingly  a 
combustible  body.  In  this  way  it  would  be  possible  to  draw  up 
a  table,  showing  the  combustibility  or  incombustibility  of  bodies 
so  far  as  oxygen  is  concerned.  As  a  rule,  minerals  are  thoroughly 
oxidized  bodies,  and  minerals  constitute  the  food  of  plants. 
The  most  important  items  are  carbonic  oxide  or  thoroughly 
oxidized  carbon,  and  water,  or  thoroughly  oxidized  hydrogen ; 
and  the  materials  of  plants  are  almost  entirely  composed  of 
these  two  substances  deprived  of  the  great  bulk  of  their  oxygen. 
Now  we  know  that  an  immense  force  was  required  to  bring 
oxygen  in  combination  with  these  elements  ;  and  the  same  force 
is  necessarily  required  to  separate  it  from  them.  This  force  is 
actually  exerted  by  plants,  and  the  force  is  almost  entirely 
derived  by  them  from  the  sun's  light.  Plants,  then,  form  an 
ever  active  machinery  for  the  manufacture  of  more  or  less 
deoxidized  compounds  and  of  free  oxygen. 

Animals  are  distinguished  from  plants  and  minerals  by  their 
constant  activity  and  marvellous  powers  of  motion.  Neither 
motion  nor  force  is  developed  to  any  great  extent  in  mature 


plants ;  but  a  mature  animal  is  a  magazine  of  highly  concen- 
trated force  always  ready  for  application.  This  general  differ- 
ence is  intimately  connected  with  the  fact  that  the  food  of  plants 
is  thoroughly  saturated  with  oxygen,  while  the  products  formed 
from  that  food  are  not  so  saturated ;  so  that  there  must  necessarily 
be  a  deoxidation.  The  life  of  animals  primarily  depends  upon 
vegetable  matter,  and  this  is  transformed  into  muscular  tissues 
and  those  compounds  from  which  the  muscular  force  is  derived  ; 
all  of  which  are  imperfectly  oxidized.  The  word  primarily  is 
used  above  to  mean  that  carnivorous  animals  would  be  unable  to 
exist  were  there  no  plant  eaters,  not  to  imply  the  exclusion  of  a 
first  Great  Cause.  Unfortunately,  little  is  known  as  to  the  pre- 
cise chemical  composition  of  the  muscular  and  other  animal 
tissues,  so  that  no  rigorous  comparison  can  be  made  between 
their  oxidation  and  the  work  performed.  The  main  phenomena 
connected  with  the  performance  of  work  are,  however,  suffi- 
ciently  well  known.  The  majority  of  the  tissues  are  complex, 
more  or  less  imperfectly  oxidized,  and  therefore  unstable  com- 
pounds ;  while  the  waste  products  are  for  the  most  part  simple 
stable  compounds,  almost  completely  saturated  with  oxygen, 
such  as  water,  carbonic  acid,  and  ammonia,  or  simple  combina- 
tions of  them. 

So  far  we  have  confined  ourselves  to  the  present  relations  of 
oxygen  ;  but  there  is  another  branch  of  the  subject  which  is  full 
of  interest,  but  which  lias  as  yet  received  very  little  attention. 
The  branch  alluded  to  comprises  the  relations  of  oxygen  to  other 
substances  in  time  past,  or,  to  use  a  word  generally  applied  in 
another  way,  its  palaeontology.  This  application  of  the  phrase 
may  be  new  to  many,  but  the  study  of  the  relations  of  oxygen 
and  other  elements  occurring  in  nature  belongs  to  the  geologist 
quite  as  much  as  do  the  relations  of  limestones,  clays,  sand- 
stones, &c.  The  materials  available  for  such  an  account  are 
somewhat  difficult  to  collect,  but  one  idea  that  could  be  deve- 
loped is  that  the  earth's  crust  is  most  oxidated  in  the  outer 
layer,  and  less  so  in  the  inner  layer  known  ;  and  that  meteoric 
stones  contain  still  less  oxygen,  and  meteoric  irons  almost  none. 
Hence  it  might  be  conjectured  that  the  innermost  layer  of  the 
solid  part  of  the  earth  resembles  aerolites  in  its  nature,  if  it  be 
not,  as  some  suppose,  the  source  of  the  aerolites  themselves.  It 
would  lie  desirable  to  know  what  relation  the  above  distribution 
of  oxygen  has  with  its  chemical  affinities  for  the  twelve  elements 
most  frequently  combined  with  it,  viz.,  silicon,  alumimum, 
magnesium,  calcium,  potassium,  iron,  carbon,  hydrogen,  chlorine, 
and  nitrogen.  The  result  of  such  an  enquiry  would  probably 
indicate  that,  generally  speaking,  the  oxides  formed  at  the 
highest  temperature  are  relatively  most  abundant  in  the  inner- 
most layer,  and  those  formed  at  the  lower  temperature  most 
abundant  near  the  surface.  Doubtless  many  apparent  anomalies 
would  be  detected,  but  most  of  these  would  be  explained  by  a 
consideration  of  the  sifting  action  of  water,  which  subject,  how- 
ever, more  properly  belongs  to  lithology.  The  enquiry  would 
probably  bring  out  the  conditions  aud  period  when  the  oxides 
were  first  formed  on  the  globe,  indicate  their  gradual  increase  so 
as  to  adapt  the  earth  to  be  the  dwelling-place  of  organisms,  and 
demonstrate  what  an  enormous  quantity  of  oxygen  has  been 
converted  from  the  gaseous  to  the  solid  stable  form. 

Before  concluding  this  article  we  would  just  allude  to  the 
allotropic  form  of  oxygen,  viz.,  ozone,  the  varying  proportions  of 
which  in  the  atmosphere  is  an  important  element  in  a  climate, 
since  it  is  closely  connected  with  the  health  of  animals,  and 
especially  of  man  in  crowded  districts.  In  its  properties  it 
resembles  oxygen,  except  that  they  are  intensified.  Thus  ozono 
will  accomplish  at  ordinary  temperatures  what  oxygen  will  do 
only  at  a  much  higher  temperature ;  and  dry  ozone  will  do  what 
moist  oxygen  will  effect,  the  other  circumstances  remaining 
unaltered.  The  condensed  oxygen  formed  by  means  of  platinum 
black  approaches  ozone  in  the  intensity  of  its  properties ;  and  wo 
believe  that  oxygen  dissolved  in  water  is  more  active,  not 
because  it  is  more  moist,  but  because  it  is  more  condensed.  A 
unit  volume  of  ozone  under  standard  conditions  contains  24 
grammes ;  but  this  increase  of  density  appears  to  be  due  to  some 
internal  molecular  attracting  force. 
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PALAEONTOLOGY  [Organic  Remains,  E.  C.  vol.  iy.  cols. 
115 — 121].  The  archives  of  paleontology  are  contained  in 
the  great  stone  book,  the  special  study  of  which  belongs  to  the 
geologist.  The  leaves  are  the  strata  or  bands  of  stony  material, 
and  the  letters  are  the  organic  remains  which  are  actually 
embedded  therein,  or  have  left  their  impression  thereon.  The 
experience  of  the  student  teaches  him  that  he  never  sees  a  whole 
leal  burly  spread  out,  but  only  bits  of  it  here  and  there 
scattered  at  distant  intervals  over  the  capacious  earth.  Portions 
of  it  are  overwhebned  in  the  waters,  and  beyond  the  reach  of  his 
ken ;  other  portions  have  been  carved  by  the  graving  tools  of 
nature,  and  the  chips  have  been  carried  oil"  to  form  portions  of 
some  newer  leaf ;  and  other  portions  are  wrinkled  and  crumpled 
so  as  to  reverse  their  original  position  with  reference  to  the  earlier 
leaves.  Sometimes  the  leaf  has  been  so  damaged  or  hidden  that 
uo  trace  of  it  has  been  discovered,  and  the  gap  is  indicated  by 
signs  readily  recognizable  by  the  stone-book-worm.  Occasionally 
several,  or  even  many  leaves,  have  been  torn  out  so  as  to  make  a 
very  conspicuous  gap.  Gaps  of  variable  extent,  both  vertically 
and  horizontally,  are  caused  in  another  way,  connected  with  the 
mode  of  manufacturing  the  book.  The  leaves  were  never  formed 
over  the  whole  extent  of  the  book,  but  only  over  the  spaces 
between  the  older  crumpled,  wrinkled,  disturbed,  and  excavated 
leaves,  which  were  below  a  definite  level.  If  the  leaves  are  in  a 
defective  and  dilapidated  condition,  so  are  the  letters.  In  their 
case  whole  words  and  sentences  are  wanting,  and  even  whole 
pages ;  the  letters  are  battered,  squeezed,  broken  into  fragments, 
and  chemically  altered.  The  result  of  all  this  is  that  the 
palaeontologist  has  great  difficulty  in  reading  the  book,  and  in 
making  out  the  general  tenor  of  the  text ;  sometimes  he  is  only 
able  to  make  a  blind  guess  as  to  what  a  letter  or  a  word  really 
is ;  sometimes  he  mistakes  one  word  for  another,  and  hence  mis- 
interprets the  text ;  and  when  whole  pages  are  missing  it  is  no 
wonder  that  he  is  frequently  quite  at  a  loss  how  to  supply  the 
omission.  This  text  has  been  written  by  the  Great  Creator,  and  is 
being  continued  at  the  present  time.  If  we  could  obtain  a  com- 
plete copy,  and  could  accurately  decipher  the  language  as  well  as 
understand  its  many  technicalities,  we  should  learn  what  are  the 
laws  of  life,  and  what  have  been  the  conditions  under  which  that 
life  has  flourished  in  each  succeeding  age.  This  same  book  is 
impressed  with  another  set  of  characters  belonging  to  a  different 
language,  and  like  the  former  set  have  been  so  inscribed  as  to 
constitute  a  continuous  text.  This  text  is  also  imperfect,  and  if 
it  were  read  accurately  would  inform  us  as  to  the  history  of  the 
physical  geography  of  the  globe  from  the  earliest  period  to  the 
present  time.  In  order  to  get  a  clear  understanding  of  the  text 
of  life,  the  text  of  physical  geography  should  be  simultaneously 
consulted.  The  one  is  the  complement  of  the  other.  In  reading 
the  following  general  abstracts  of  these  texts  the  reader  must 
never  forget  how  difficult  is  their  interpretation,  how  difficult  it  is 
to  avoid  mistakes,  and  how  incomplete  is  the  original  record.  The 
letters  and  words  are  so  numerous ;  corrections,  re-corrections, 
and  new  readings  are  being  propounded  by  so  many  readers;  the 
text  is  so  extensive ;  and  the  multitude  of  emendata  are  scattered 
over  so  many  scientific  journals  and  publications  that  it  is  ex- 
ceedingly difficult  for  any  one  person  to  ascertain  what  is  the 
present  state  of  our  knowledge  respecting  the  text.  On  carefully 
examining  both  texts,  the  first  impression  conveyed  to  most  minds 
is  that  although  the  language  used  in  each  case  is  the  same 
from  the  first  page  to  the  last  finished  oft",  yet  that,  as  in  the  lan- 
guages of  men,  little  changes  are  constantly  occurring  in  the  shapes, 
6izes,  and  mode  of  forming  the  letters,  in  the  technical  meaning 
of  the  words,  and  in  the  kind  of  words  employed,  some  becoming 
obsolete,  and  new  ones  being  constantly  introduced.  Hence  the 
farther  back  we  go  in  the  volume  the  more  strange  does  the 
language  seem  to  us,  and  the  more  difficult  is  it  to  interpret, 
even  when  deciphered.  In  both  cases  also  it  is  observable  that 
while  at  first  the  letters  and  words  were  few  and  in  general  use 
all  over  the  globe,  yet  as  time  elapsed  their  number  and  variety 
increased,  and  the  globe  became  more  and  more  parcelled  out 
into  districts  in  which  distinct  dialects  prevailed.  There  was 
change,  and  this  change  indicates  the  action  of  laws  regulating 
a  progressive  and  methodical  evolution.  So  it  has  been  with 
the  languages  of  men ;  at  first  all  spoke  one  tongue ;  as  time 
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went  on  changes  occurred,  and  now  no  one  individual  is  able  to 
master  the  hundreds  of  languages  and  dialects  which  exist.  The 
changes  seem  at  first  sight  mere  matters  of  chance,  but  philolo- 
gists who  have  traced  out  the  evolution  of  words  are  convinced 
that  it  is  all  subject  to  law,  and  that  the  Posjesman,  the  New 
Zealander,  the  Australian,  the  Chippeway  Indian,  the  Mongol, 
and  the  Englishman,  who  may  now  jabber  in  one  another's  faces 
without  any  two  of  them  having  the  slightest  inkling  of  any 
community  of  understanding,  may  have  been  derived  from  a 
people  whose  tongue  was  universally  understood.  Such  seems 
also  to  have  been  the  law  of  progress  of  life ;  but,  as  will  be 
again  mentioned,  there  is  a  difference  of  opinion  whether  there 
has  been  a  continuous  evolution  of  words  out  of  each  other 
along  various  lines,  or  whether  the  types  have  been  made  by 
distinct  acts  of  creation,  and  subsequently  arranged  in  their 
proper  places  so  as  to  form  the  continuous  text. 

There  has  been  change — a  proposition  which  no  one  will 
dispute;  and  that  change  has  occupied  time,  a  proposition 
which  is  also  unassailable.  What  the  rate  of  change  has  been, 
and  what  the  lapse  of  time,  are  points  upon  which  no  common 
agreement  can  be  come  to.  As  regards  the  absolute  age  of  the 
globe,  or  of  life,  many  attempts  have  been  made  to  estimate  it, 
but  as  the  premises  started  from  are  unsafe,  so  the  conclusions 
arrived  at  are  untrustworthy ;  nevertheless  these  attempts  teach 
some  things  ;  amongst  others  that  the  duration  of  life  has  been 
exceedingly  great.  Some  of  the  methods  employed  also  promise 
to  aid  us  in  determining  whether  we  have  the  earliest  portion  of 
the  palteontological  record,  and  if  not,  whether  the  first  page 
belongs  to  a  near  or  distant  anterior  age.  One  way  of  arriving 
at  the  absolute  duration  of  life  is  to  assume  that  the  globe  wa3 
once  a  heated  sphere,  and  that  its  temperature  has  been  con- 
tinually cooling  at  a  regular  ratio.  Life  could  only  begin  at  a 
certain  temperature  and  under  certain  conditions.  The  tempera- 
ture to  be  assumed  is  uncertain,  but  Professor  Haughton  selects 
that  of  122°  F.  (50°  C.),  because  albumen  coagulates  at  that 
temperature.  Helmholtz  calculates  from  some  of  Bischof's 
experiments  on  the  rate  of  cooling  of  basalt  that  the  earth 
would  require  350,000,000  years  to  cool  from  2000°  O.  to  100°  C. 
Then  would  be  the  first  opportunity  for  the  formation  of  seas  by 
the  condensation  of  steam.  At  the  same  rate  of  cooling, 
1,018,000,000  years  would  pass  before  the  temperature  was 
reduced  to  50°  C.  (122°  F.),  or  that  at  which  uncoagulated 
albumen  coidd  exist,  according  to  Professor  Haughton ;  whde  a 
further  lapse  of  1,280,000,000  years  would  bring  the  temperature 
down  to  77°  F.  (25°  C.).  Below  this  limit  the  temperature  of 
climates  is  influenced  by  the  distribution  of  land  and  water, 
currents  of  air,  &c. ;  but  supposing  the  above  calculation  to  be 
correct,  it  may  safely  be  estimated  that  another  1,000,000,000  of 
years  would  be  required  for  the  temperature  to  be  reduced  to  its 
present  amount.  The  total  figure  is  3,648,000,000  of  years; 
while  the  first  possible  commencement  of  life  is  about 
2,300,000,000  of  years  ago ;  and  before  this  aqueous,  strata  may 
have  been  accumulating  for  1,000,000,000  of  years.  One  of  the 
assumed  premises  upon  which  these  calculations  are  founded  is 
that  the  solar  temperature  has  been  constant,  but  there  are  good 
reasons,  say  some,  for  conjecturing  that  the  sun  itself  formerly 
had  a  higher  temperature  than  now,  and  has  been  gradually 
cooling.  If  so,  the  above  figures  are  under-estimates.  Professor 
Thomson,  however,  is  far  from  being  so  liberal  in  his  allowance 
as  to  the  duration  of  geological,  or  rather  of  solar,  time.  He 
says  that  probably  the  "  sun  has  not  illuminated  the  earth  for 
100,000,000  years,  and  almost  certain  that  he  has  not  done  so 
for  500,000,000  years.  As  for  the  future,  we  may  say  with  equal 
certainty  that  inhabitants  of  the  earth  cannot  continue  to  enjoy 
the  light  and  heat  essential  to  their  life  for  many  million  years 
longer,  unless  new  sources,  now  unknown  to  us,  are  prepared  in 
the  great  storehouse  of  creation."  All  our  ideas  as  to  the  central 
heat  of  the  earth,  and  of  the  rate  of  cooling,  are  hypothetical. 
Let  us  next  take  as  a  basis  another  fact,  which  certainly  appears 
to  us  a  tolerably  sound  premise.  It  is  that  the  length  ol  the 
year  has  remained  appreciably  the  same  ever  since  the  time  of 
Hipparchus  and  Ptolemy;  and  no  error  of  observation  can  be 
admitted  so  large  as  would  imply  that  the  day  had  shortened  by 
the  yJoth  part  of  a  second.   A  contraction  of  the  earth  adequate 
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to  produce  this  shortening  would  amount  to  the  ^5th  part  of  one 
centigrade  degree.  If  we  suppose  that  the  cooling  has  been  on 
the  average  the  T^th  part  of  a  degree  in  every  2,000  years  for  the 
last  portion  of  geological  time,  it  would  require  us  to  go  back 
300,000,000  years  to  reach  the  period  when  the  earth's  tempera- 
ture was  15°  C.  higher  than  now.  This,  of  course,  refers  to  the 
heat  derived  from  the  earth  itself,'  and  not  to  the  increase  of 
heat  which  places  may  have  acquired  by  the  influence  of  air  and 
water  currents,  which  transfer  the  heat  of  equatorial  regions  to 
localities  between  them  and  the  poles.  Such  climatic  changes 
may  proceed  at  a  much  greater  rate  than  secular  terrestrial 
cooling.  The  utmost  we  learn  from  these  hypothetical  views  is 
that  life  and  terrestrial  physics  have  been  in  operation  for  a  very 
long  time ;  and  the  principal  lesson  to  be  drawn  is  to  allow  as 
little  time  as  possible  to  all  natural  events  consistent  with  pro- 
bability. The  tendency  of  geologists  is  to  assume  that  the  time 
is  practically  unlimited,  and  to  make  no  scruple  about  allowing 
any  amount  of  time  that  their  views  may  seem  to  require. 

Since  there  is  no  sure  method  of  gauging  geological  time,  one 
is  compelled  to  chronologise  paloeontological  events  in  succes- 
sional  periods.  The  tests  of  relative  age  are  of  three  kinds.  By 
the  first  kind  we  know  that  one  rock  is  younger  than  a  second 
when  the  former  contains  fragments  of  the  latter,  and  when  the 
one  overlies  the  second,  without  there  being  any  proof  of  in- 
version. The  second  kind  is  based  upon  the  mineralogieal  com- 
position, and  i3  safely  applied  for  local  areas  and  portions  of 
strata,  rather  than  in  a  general  way.  The  third  kind,  which  is 
second  in  importance  to  the  superposition  of  strata,  is  by  means 
of  characteristic  fossils,  a  test  which  often  enables  us  to  determine 
the  relative  ages  of  rocks  when  so  tumbled  about  that  the  super- 
position test  is  inapplicable.  In  what  beds,  then,  it  may  be 
asked,  are  the  earliest  organic  remains  discernible  ?  At  present 
the  oldest  fossils  known  were  obtained  from  a  limestone  of  the 
Laurentian  system,  which  is  situated  nearly  17,000  feet  above 
what  is  supposed  to  be  the  lowest  stratified  deposit  as  well  as 
the  oldest  rock  of  any  kind  yet  discovered.  At  about  5000  feet 
above  the  base  of  the  system,  so  far  as  discovered,  is  a  thick 
band  of  limestone,  and  as  there  are  some  reasons  for  believing 
such  limestone  has  been  formed  by  organic  agency,  it  would  be 
hazardous  to  assert  that  any  rock  seen  by  the  geologist  was 
formed  at  a  period  when  as  yet  the  stream  of  life  had  not  com- 
menced. If  marine  limestones,  generally,  have  had  such  origin, 
Laurentian  life  was  not  scanty,  judging  from  the  immense 
thickness  of  the  limestones  of  that  age  [Limestones,  E.  C.  S.]. 
And  if  we  adopt  the  hypothesis  of  the  cooling  globe,  the  con- 
densation of  water,  and  the  long  prevalence  of  seas  too  hot  to 
sustain  life,  we  would  infer  that  there  is  or  has  been  a  great 
thickness  of  truly  azoic  strata  below  the  lowest  Laurentian. 
Indeed  the  Laurentian  strata  themselves  afford  evidence  that  they 
have  been  derived  from  older  rocks  [Laurentian  Formation, 
E.  C.  S.].  These  oldest  fossils  belong  to  the  lowest  class  of 
animals,  but  as  the  evidence  of  the  nature  of  the  Laurentian 
fauna  is  very  scanty,  it  would  be  premature  to  fasten  upon  these 
as  the  first  signs  of  life,  however  convenient  their  nature  is  to  the 
hypothesis  of  the  progression  of  life  from  the  rhizopods  to  more 
highly  organised  groups  of  beings.  It  is  very  possible  that  even 
mollusca  may  have  then  been  living,  since  these  older  Laurentian 
strata  contain  particles  which  are  strikingly  similar  to  the 
shelly  fragments  in  Silurian  limestones.  These  earliest  relics,  it 
will  be  observed,  are  animals,  and  as  the  relation  between  ani- 
mals and  plants  at  the  present  time  is  such  that  we  cannot  con- 
ceive of  the  existence  of  the  former  without  the  latter,  it  is 
inferred  that  plants  were  formed  as  soon  as,  and  in  all  probability 
before,  the  animals.  If  plants  were  the  earliest  organisms,  they 
must  have  preceded  the  Eozoon.  Passing  upwards  through  a 
vast  pile  of  barren  strata  having  an  aggregate  thickness  of  some 
30,000  feet,  the  next  oldest  remains  probably  belong  to  the 
lowest  of  the  Cambrian  strata  of  Europe,  viz.,  the  Eophyton 
sandstone  of  Lugnas  in  Sweden.  In  this  sandstone  have  been 
found  the  earliest  known  traces  of  plants,  of  the  organic  nature 
of  which  there  is  good  presumptive  evidence.  There  are  probably 
earlier  traces  of  plants,  such  as,  for  instance,  the  graphite 
and  other  deposits  of  carbon  or  of  carbonaceous  matter  in  the 
oldest  strata,  even  as  low  down  as  the  older  Laurentians,  but  the 
plant  origin  of  such  deposits  is  open  to  objection.  Associated 
with  the  Eophyton  Linnceana  and  Eophyton  Torelli,  which  seem 
to  be  vascular  cryptogams,  or  possibly  phanerogams,  have  been 
found  Eusophycus  dispiar,  a  nondescript  organism;  Arenicolites 
spiralis,  the  name  given  to  a  kind  of  worm  burrow ;  and  a  few 
species  of  brachiopods,  one  of  which  has  been  provisionally 
named  Lingula  (?)  monilifera.    In  strata  of  a  somewhat  later 


date,  viz.,  the  lower  Cambrians  of  Great  Britain,  have  been 
found  several  doubtful  forms,  supposed  to  be  seaweeds,  a  few 
annelids,  and  a  trilobite  crustacean.  In  all  these  very  early 
deposits  the  fossils  are  so  few,  and  so  widely  separated  vertically 
and  horizontally  by  barren  strata,  that  no  inference  can  be  relied 
on  that  is  based  on  negative  evidence,  unless  supported  by  sound 
collateral  testimony.  Thus,  one  of  Bronn's  laws,  which  are 
quoted  farther  on,  is  that  plants  and  animals  appeared  simul- 
taneously ;  and  in  proof  of  the  truth  of  his  statement  he  cites  the 
co-existence  of  plants  and  animals  in  the  oldest  group  of  beings 
known  to  him  in  1856,  and  which  belong  to  what  we  shall  pre- 
sently mention  as  the  upper  Cambrian  fauna  and  flora,  but 
which  is  termed  by  him  the  primordial  fauna  and  flora,  or  those 
which  were  first  created.  The  species  which  we  have  already 
mentioned  are  not  only  pre-primordial,  but  some  arc  of  im- 
mensely greater  age.  The  oldest  part  of  the  record  is  so  mani- 
festly incomplete  that  it  would  be  hazardous  to  lay  it  down  as  a 
law  that  animals  were  created  before  plants,  because  Eozoon  is 
Laurentian  and  Eophyton  is  Cambrian;  it  would  be  equally 
hazardous  to  state  in  an  authoritative  way  that  the  first  plants 
were  created  simultaneously  with  animals,  even  if  a  plant  were 
to  be  discovered  associated  with  Eozoon,  for  what  proof  is  there 
that  these  were  the  earliest  organisms,  or  even  the  highest  in 
their  day  ?  As  we  have  already  stated,  there  are  indications, 
which  may  prove  to  be  false  ones,  that  there  were  Laurentian 
molluscs,  and  if  so  there  is  high  probability  of  a  long  antecedent 
stream  of  life.  Again,  Bronn  lays  down  the  law  of  the  pro- 
gressive development  of  plants  as  involving  the  succession  to  be 
from  the  Ccllulares  to  the  vascular  cryptogams,  and  so  on  to  more 
specialised  groups ;  and  in  support  thereof  cites  the  fact  that, 
when  lie  wrote,  the  earliest  known  plants,  viz.,  all  those  of 
Silurian  and  early  Devonian  age,  could  be  assigned  to  no  higher 
group  than  Ccllulares.  Now,  however,  we  know  of  a  much  older 
vascular  cryptogam  ;  and  this  points  to  the  probability  that  the 
true  primordial  flora  dates  from  a  period  earlier  still.  "We  must 
wait  a  long  while  before  we  can  determine  by  actual  evidence 
what  the  actual  order  of  succession  of  the  earliest  organisms  was ; 
and  we  must  attach  more  importance  than  is  usual  to  the 
value  which  ought  to  be  given  to  the  evidence,  whether  positive 
or  negative.  The  simple  circumstance  that  we  are  not  aware  of 
the  existence  of  the  remains  of  plants  or  of  fishes  in  the  Lauren- 
tian strata  is  in  itself  of  no  value ;  we  must  be  in  a  position  to 
give  valid  reasons  why  they  have  not  been  found,  and  why  their 
existence  is  improbable ;  when  these  reasons  are  forthcoming,  the 
negative  evidence  becomes  valuable ;  indeed,  in  many  cases  this 
kind  of  negative  evidence  is  equal  in  importance  to  the  positive. 

On  ascending  in  the  geological  column  of  strata,  we  come 
next  to  the  upper  Cambrians,  M'hich  embrace  the  Lingula  flags 
of  Great  Britain,  and  the  beds  of  which  contain  Barrande's 
primordial  fauna.  The  fossils  become  more  plentiful  and 
varied.  As  yet,  nothing  but  a  few  fucoids  have  been  found  to 
represent  the  plants,  but  it  is  difficult  to  admit  that  fucoids  can 
have  been  the  only  plants  of  the  period.  In  Great  Britain  not 
a  single  specimen  had  been  discovered  until  a  few  months  ago, 
when  a  specimen  of  a  vascular  plant  was  found  in  the  lower 
Arenig  beds  (which  we  should  place  at  the  summit  of  the 
Cambrian  group).  This  plant  has  been  named  Eophyton  (?) 
explanatum. 

The  general  character  of  the  fauna  of  the  upper  Cambrian 
strata  of  Great  Britain,  may  be  gathered  from  the  list  given 
under  Cambrian  Group,  E.  C.  S.,  cols.  192,  103.  From  it  we 
gather  that  all  the  four  invertebrate  sub-kingdoms  were  repre- 
sented, a  fact  of  great  importance  in  many  respects.  If,  as 
seems  very  probable,  the  stream  of  life  commenced  in  unity, 
and  flowed  on  in  an  ascensive  order  to  heterogeneity,  the 
co-existence  of  the  four  invertebrate  sub-kingdoms  at  the  time, 
would  of  itself  imply,  that  the  source  is  traceable  much  farther 
back  in  time.  The  same  thing  is  indicated  by  the  circumstance 
that  the  predominant  groups  belong  not  to  the  lowest  sub- 
kingdoms,  but  to  the  highest ;  thus,  the  trilobites  amongst 
Crustacea,  and  the  brachiopods  amongst  Mollusca,  far  out  num- 
ber all  other  classes.  In  Great  Britain,  nearly  three-fourths  of  the 
species  are  trilobites  ;  nearly  one-fifth  are  brachiopods  ;  and  the 
remainder  belong  to  other  classes.  The  number  of  species 
is  not  a  true  gauge  of  the  importance  of  a  class ;  a  better 
test  is  the  number  of  individuals ;  and  a  still  better  one,  the 
mass  which  the  individuals  would  form  if  aggregated  together. 
From  this  last  point  of  view,  the  brachiopods  would  appear  to 
have  the  best  claim  to  be  regarded  as  the  predominant  group. 
Bronn  has  some  tables  and  remarks  on  the  geographical  distribu- 
tion of  the  oldest  faunas,  which  refers  as  much  to  the  Silurian 
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as  to  the  Cambrian  age.  He  dwells  more  particularly  on  the 
uniformity  of  the  faunas  wherever  the  Silurian  strata  have  been 
explored.  There  are,  no  doubt,  specific  differences  between  one 
district  and  another,  but  for  the  most  part,  the  same  genera  and 
families  occur  everywhere  ;  some  of  the  species  range  over  such 
vast  areas  that  he  asks  what  genera  or  species  at  the  present  day 
have  such  ranges.  Although,  perhaps,  inclined  to  coincide  with 
Bronn's  view  in  its  general  aspects,  we  suspect  that  he  has  over- 
rated the  degree  of  community  of  genera  in  the  Silurian  era,  and 
underrated  the  degree  to  which  modern  genera  range  at  the 

E resent  day.  We  do  not  know  enough  of  Silurian  and  Cam- 
rian  life  to  appreciate  the  minutia)  of  geographical  distribution, 
since  the  commonest  forms  would  stand  the  best  chance  of  pre- 
servation, and  these  would  belong  to  the  most  abundant  groups. 
At  the  present  time  there  is  a  hetter  chance  of  capturing  the  locally 
restricted  genera.  Then,  as  regards  modern  animals,  the  ten- 
dency of  research  is  to  show  that  there  is  a  remarkable  uniformity 
and  extent  of  range  amongst  the  deep  sea  faunas.  Another 
circumstance  which  would  tend  to  mask  the  prevalence  of  local 
faunas  is,  that  in  comparing  the  Silurian  creatures  of  one  part  of 
the  world  with  those  of  another,  we  are  comparing  groups  which 
extended  over  very  long  periods,  and  not  the  faunas  as  they  existed 
during  a  limited  period.  If  we  were  to  compare  the  tertiary  faunas 
of  various  localities,  we  should  find  something  similar  to  what 
Bronn  notices  in  the  Silurian  period.  Perhaps,  when  we  have  to 
treat  of  the  fauna  of  the  Silurian  period  in  an  article  devoted  there- 
to, we  may  have  occasion  to  recur  to  these  points  more  in  detail. 

Our  space  will  not  permit  of  our  examining  all  the  subsequent 
faunas,  details  respecting  which  will  be  found  under  the  names 
of  the  principal  geological  periods,  such  as  Carboniferous  Sys- 
tem, E.  C.  S.  ;  Devonian  Group,  E.  C.  S.,  &c.  We  will, 
therefore,  give  outlines  of  the  general  principles  enunciated  by 
Dana,  and  then  of  the  laws  propounded  by  Bronn.  Dana  says, 
the  great  law  of  the  earth's  development  is  "  unity,  evolving 
multiplicity  of  parts  through  successive  individualizations,  pro- 
ceeding from  the  more  fundamental  onward."  This  applies 
both  to  the  organic  and  inorganic  world.  As  regards  life,  there 
has  (1)  clearly  been  progress,  as  manifested  by  the  prevalence  of 
the  least  specialized  forms  only  in  the  earlier  strata,  and  the  pre- 
ponderance of  the  higher  groups  generally  in  proportion  as  the 
age  of  the  period  approaches  the  present.  (2.)  This  progress  has 
not  consisted  of  a  lineal  succession  from  a  monad  to  a  man  ;  but 
by  several  diverging  lines  of  progress.  The  type,  he  says,  is  not 
usually  instituted  by  the  introduction  of  its  lowest  species.  (3.) 
The  culmination  of  the  various  groups  of  species,  or  their  time  of 
greatest  expansion,  is  not  confined  to  any  one  period  in  geolo- 
gical history ;  but  each  group  has  its  own  special  time,  some 
passing  it  in  the  palaeozoic,  others  in  the  mesozoic  or  cainozoic, 
and  others  not  having  reached  it  before  the  age  of  man.  By 
culmination  is  meant  the  period  when  the  highest  group  of  the 
type  acquired  its  maximum.  The  acrogens,  he  says,  culminated 
in  the  palaeozoic  period  ;  Mollusca  and  Reptilia  in  the  later 
mesozoic  ;  fishes  in  the  tertiary  period,  while  mammals,  birds, 
insects,  and  crustaceans,  are  in  culmination  at  the  present  time. 
If,  however,  man  be  excluded  from  the  mammals,  that  group 
culminated  in  the  post-tertiary  epoch.  (4.)  The  earliest  forms  of 
a  group  have  a  comprehensive  character,  that  is,  they  combine  in 
the  same  species  organic  characters,  which  are  subsequently  dis- 
tributed amongst  several  species  or  genera,  or  even  larger  groups. 
Thus  the  earliest  known  birds  combine  certain  reptilian  cha- 
racters along  with  the  ornithic  type,  while  the  earliest  reptiles 
partook  more  or  less  of  the  character  now  restricted  to  birds  in 
the  living  fauna.  (5.)  The  earliest  types  sometimes  retained  in 
maturity  the  character  now  found  in  the  embryos  of  living 
faunas.  (6.)  The  earliest  species  of  a  group  usually  belong  to 
near  the  junction  of  its  upper  and  lower  divisions.  (7.)  The 
comprehensive  types  usually  die  out.  (8.)  Successive  faunas  and 
floras  have  a  unity  of  character,  as  is  exemplified  by  the  pre- 
valence of  sessile  or  sedentary  forms  in  the  primordial  fauna  ; 
and  other  examples  are  given.  (9.)  Progress  always  consists  in 
the  diversification  of  a.  type,  involving  the  introduction  of 
inferior  as  well  as  superior  species.  (10.)  While  organisms  were 
undergoing  specialization,  a  corresponding  progress  was  occur- 
ring in  the  physical  world.  At  first  all  was  featureless  or,  as  the 
Bible  has  it,  without  form  and  void,  life  not  having  as  yet  com- 
menced. Then  oceans  and  lands  appeared,  leading  to  the  develop- 
ment of  mountains  and  rivers.  The  climate  was  at  first  uniform 
and  tropical ;  then  zones  appeared,  and  finally,  all  the  variety  of 
topographical  and  general  climate  such  as  is  now  reigning. 
_  There  is  considerable  similarity  between  Dana's  general  prin- 
ciples and  Bronn's  laws,  which  latter  were  the  first  to  be 


published.  Bronn  recognizes  two  main  fundamental  laws  ;  the 
first  is  an  inherent  law  of  development,  which  determines  the 
succession  of  all  groups  above  sub-orders,  while  the  second  is 
external  to  the  organisms,  and  by  virtue  of  it,  they  are  subject 
to  be  influenced  by  the  surrounding  condition  of  the  physical 
world.  The  appearance  and  development  of  sub-orders,  and  all 
smaller  groups,  are  mainly  regulated  by  the  operation  of  the 
second  law.  The  two  kingdoms  of  life  appeared  simultaneously, 
and  almost  immediately  after  the  commencement  of  aqueous 
sedimentary  deposits,  or  during  the  primordial  period,  which 
corresponds  to  what  we  have  designated  upper  Cambrian.  At 
first,  there  were  no  regions  of  geographical  distribution,  the  first 
distinct  traces  of  which  are  not  to  be  found  before  the  tertiary 
period  had  far  advanced.  These  earliest  faunas  were  adapted  to 
a  climate  which  was  tropical  in  its  nature,  and  marked  by  few 
differences  due  to  latitude  or  to  season;  diversification  of 
climate  only  commenced  when  the  central  heat  of  the  globo 
had  ceased  to  have  a  direct  effect  on  the  temperature  of  the 
water  and  air  which  enveloped  the  globe.  The  changes  of  the 
faunas  and  floras  were  effected  by  the  extinction  of  old 
species,  and  the  introduction  of  new  ones  to  supply  their  place. 
The  changes  were  so  effected  that  the  faunas  and  floras  were 
modified  gradually,  and  not  by  the  simultaneous  replacement 
of  many  species  by  others.  The  transformation  did  not  consist 
in  modifying  the  old  species  so  as  to  adapt  them  for  the  new 
conditions  of  life.  The  earliest  organisms  were  the  most  widely 
divergent  or  distinct  from  those  existing  now;  most  of  the 
sub-classes  and  orders,  and  nearly  all  the  genera,  were  different. 
The  number  of  species  identical  with  living  ones  gradually 
increases  relatively  to  that  of  extinct  forms  as  we  proceed  from 
the  oldest  times  onward.  There  have  been  differences  due  to 
orographical  details  in  all  floras  and  faunas ;  these  details  have 
gradually  become  more  differentiated,  and  the  species  have  also 
become  more  differentiated  to  adapt  them  for  the  new  kinds  of 
localities.  The  great  forests  of  the  coal  period  formed  one 
of  the  most  prevalent  habitats  of  palaeozoic  times ;  they  were 
adapted  to  reduce  the  excessive  amount  of  carbonic  acid  then 
abounding  in  the  air,  and  probably  gave  rise  to  the  accumula- 
tion of  carbonaceous  matter  at  a  rate  far  exceeding  that  effected 
in  the  more  recent  peat  bogs.  The  alteration  thus  effected  in 
the  physical  world  probably  led  to  a  great  modification  in  the 
flora.  A  large  proportion  of  the  terrestrial  floras  and  faunas, 
including  nearly  all  the  air-breathing  insects,  the  birds,  mam- 
mals, many  reptiles,  and  all  those  species  which  depend  imme- 
diately or  mediately  upon  the  more  highly  specialized  plants, 
could  only  have  appeared  after  the  exogenous  species.  Since 
the  development  of  physical  geography  has  been  from  ocean  to 
islands,  continents,  rivers,  and  mountains,  the  earliest  form  must 
have  been  pelagic,  then  littoral,  then  fluviatile,  and  lastly, 
strictly  terrestrial ;  and  as  a  general  rule,  the  degree  of  specializa- 
tion of  each  such  group  is  in  accordance  with  this  succession, 
the  pelagic  being  the  lowest,  or  least  specialized,  and  the  terres- 
trial the  highest.  The  first  terrestrial  plants  are  of  Devonian 
age  ;  the  first  amphibious  animals  belong  to  the  same  period  ; 
the  first  terrestrial  animals  are  carboniferous  ;  from  which 
period  the  terrestrial  species  gradually  acquire  more  and  more 
importance  relatively  to  the  marine. 

The  law  of  progressive  development,  or  that  which  is  inherent 
in  the  organism,  is  that  which  brings  about  the  uniform  charac- 
ter of  each  contemporaneous  population,  and  the  general  balance 
between  the  various  classes,  and  orders,  and  kingdoms.  It  is 
that  by  which  the  same  plan  or  type  is  preserved  amidst  the 
variation  and  modification  which  is  constantly  in  operation.  It  is 
not  supposed  that  in  following  this  law  the  lowest  species  were  all 
formed  before  any  of  higher  rank  were  introduced  ;  or,  in  other 
words,  that  the  Protozoa  were  created  in  their  full  development, 
then  the  Coslentcrata,  and  so  on,  with  the  other  sub-kingdoms. 
This  is  disproved  by  the  occurrence  of  all  the  four  invertebrate 
sub-kingdoms  in  the  primordial  fauna.  But  it  is  supposed  that 
the  first  individuals  of  each  type  were  the  most  imperfect,  and 
were  the  starting  points  of  ascending  series,  which  gradually 
attained  their  highest  degree  of  perfection.  Tliis  mode  of  progres- 
sive development  is  more  clearly  illustrated  by  plants,  which  com- 
menced with  the  simultaneous  existence  of  three  sub-kingdoms, 
to  which  other  sub-kingdoms  succeeded  in  regular  order  ac- 
cording to  their  systematic  rank.  The  two  highest  sub-king- 
doms, which  comprise  all  the  highest  dicotyledonous  flowering 
plants,  first  appear  in  the  tertiary  period,  and  in  succession 
The  late  appearance  of  these  groups,  which  predominate  in  all 
existing  floras,  would  explain  the  late  appearance  of  the  great 
majority  of  terrestrial  animals.    This  statement  would  require 
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modification  now,  since  flowering  plants  were  existing  in  the  cre- 
taceous period,  and  hymenopterous  insects  allied  to  bees  flitted 
about  in  the  oolitic  atmosphere.  Progressive  development  does 
not  consist  merely  in  the  association  of  the  more  perfect  types 
with  the  less  perfect  pre-existing  ones,  but  also  in  the  partial  or 
total  extinction  of  the  types  which  have  passed  their  period  of 
maximum,  and  in  the  expansion  of  the  later  and  more  perfect 
type. 

These  laws,  Bronn  observes,  undoubtedly  exist,  but  they 
are  by  no  means  to  be  regarded  as  being  of  so  inflexible  a  nature 
as  the  law  of  gravitation  and  other  physical  laws  which  allow 
of  no  variation.  Although  there  has  been  in  the  main  a  uni- 
formly ascending  series,  there  are  two  well  recognizable  cul- 
minating points,  one  of  which  occurred  at  the  close  of  the 
palaeozoic  epoch,  and  the  other  at  the  commencement  of  the 
tertiary  period.  The  first  is  marked  by  the  cessation  of  the 
great  marshy  coal  forests  and  the  extinction  of  a  great  number 
of  palccozoic  types  ;  and  the  last  by  the  extinction  of  ammonites 
and  belemnites,  the  development  of  dicotyledons,  the  more  rapid 
augmentation  in  the  number  of  genera  and  species,  and  the  first 
traces  of  diverse  climates,  wliich  events  were,  however,  eia- 
dually  and  successively  evolved.  As  before  stated,  the  establish- 
ment and  extinction  of  species  has  been  continuous,  and  accom- 
plished in  a  uniform  way,  although  at  times  the  rate  of 
modification  was  influenced  to  a  slight  degree  by  various  geologi- 
cal events.  The  duration  of  species  has  varied  much  amongst 
themselves,  some  having  lasted  five  times  longer  than  others, 
while  a  few  have  prolonged  their  existence  through  one  or  even 
two  geological  epochs.  If  similar  kinds  of  deposits  last  longer 
in  one  place  than  another  it  may  be  expected  that  the  organisms 
will  last  in  some  localities  longer  than  others.  If  such  de- 
posits are  interrupted  and  renewed  on  the  same  site,  the  same 
group  of  beings  may  recur.  But  it  frequently  happens  the 
same  species  continue  with  little  alteration  in  their  relative 
abundance  through  a  succession  of  heterogeneous  deposits.  The 
instances  are  very  rare  in  which  two  beds  forming  the  contigu- 
ous strata  in  the  geological  column,  as  far  as  known,  have  not 
some  species  in  common ;  in  a  few  cases  the  palooontological 
gap  is  complete  as  regards  species.  The  duration  of  the  same 
fauna  or  flora  was,  generally,  considerable  ;  but  usually  the 
succession  of  beds  containing  the  evidence  of  its  history  are  so 
few  that  the  successive  events,  which  were  really  separated  by 
long  intervals,  appear  to  have  followed  one  another  rapidly,  or 
even  simultaneously.  The  present  condition  of  the  organic 
world  indicates  the  continuance  of  the  actions  wliich  were  in 
operation  in  the  immediately  preceding  period,  those  families 
continuing  to  diminish  which  had  commenced  their  decline  in 
the  later  portion  of  the  tertiary  epoch,  and  those  groups  spread- 
ing and  expanding  which  were  then  on  the  increase.  In  the 
latest  tertiary  deposits  the  faunas  and  floras  have  the  same  general 
distribution  as  now  prevails.  As  to  the  question  whether  man, 
who  is  said  to  be  the  last  species  created,  was  associated  with 
any  of  the  extinct  species  whose  disappearance  did  not  occur 
within  the  historic  period,  Bronn  decides  that  it  is  doubtful.  True 
it  is  that  his  bones  are  associated  with  those  of  extinct  mammals, 
but  the  deposits  which  contain  them  have  been  accumulated 
by  water  from  the  denudation  of  older  beds,  so  that  the  con- 
temporaneity of  the  human  with  the  other  bones  is  open  to 
question. 

Such  is  a  very  rapid  sketch  of  the  laws  propounded  by 
Bronn,  which,  we  may  add,  are  abundantly  illustrated  by  facts, 
in  his  elaborate  and  bulky  Memoir  cited  at  the  foot  of  this 
article.  We  have  noticed  it  because  it  is  the  most  complete  and 
exhaustive  work  of  its  kind,  but  we  suspect  that  most  of  the 
conclusions  are  erroneous.  At  present,  it  seems  that  only  a  few 
of  the  broader  principles  are  sound,  such  as  the  evolution  of 
multiplicity  out  of  uniformity ;  the  general  progress  from  gene- 
ralized to  specialized  structures  by  a  complex  system  of  ramifica- 
tion, and  by  the  simultaneous  development  of  many  brandies. 
It  would  require  far  more  labour  and  time  than  we  have  at  our 
disposal  to  bring  together  the  multitude  of  facts  which  would  be 
required  to  demonstrate  in  what  Bronn  has  gone  astray,  and  what 
the  true  laws  or  general  principles  for  the  regulation  of  the  pro- 
gress of  life  have  been  ;  but  we  conceive  that  the  idea  suggested 
by  him  that  the  modifications  in  the  forms  of  life  are  correlated 
with,  or  rather  have  depended  upon,  the  modifications  in  the  con- 
ditions subject  to  which  that  life  has  been  carried  on,  is  a  very 
fruitful  one.  One  important  element  in  the  discussion  would  be 
the  influence  of  these  conditions  in  modifying  form  and  structure ; 
and  this  is  intimately  connected  with  the  mode  in  which  species 
have  originated.  According  to  Bronn,  the  evolution  of  a  type  has 


been  effected  by  the  formation  of  a  succession  of  species  without 
any  genetic  relationship  ;  but  it  is  quite  as  harmonious  with 
observed  facts  to  suppose  that  the  evolution  has  been  by  a 
succession  of  species  which  are  genetically  related  ;  or  it  may  be 
that  both  modes  of  operation  have  been  employed.  To  our 
minds,  there  are  fewer  difficulties  on  the  assumption  of  the 
second  mode  ;  but  all  the  modes  are  equally  in  accordance  with 
the  conviction  that  species  are  created  according  to  law,  not  by 
chance.  Surely  there  is  nothing  in  the  account  in  Genesis  incon- 
sistent with  the  idea  of  the  evolution  of  organisms  by  genetic 
relationship,  and  certainly  the  proposition  does  not  deserve  to 
be  sneered  at  as  irreligious.  We  are  fully  impressed  with  the 
general  undesirability  of  referring  to  sacred  subjects  in  the 
discussion  of  scientific  matters,  but  this  is  merely  because  it 
rouses  an  acrimonious  and  intolerant  feeling  which  ought  never 
to  exist  between  two  sets  of  men  whose  main  object  in  life  is 
the  elucidation  and  dissemination  of  truth.  We  believe  the  true 
Christian  and  the  true  scientific  man  can  never  descend  to  mere 
wrangling,  but  that  any  ill-feeling  that  may  arise  is  due  to  want 
of  tolerance,  to  misunderstanding,  and  the  influence  of  motives 
other  than  the  highest.  In  referring  to  the  Bible  in  this  place 
the  reader  may  be  assured  that  we  do  so  with  the  utmost 
reverence  ;  but  at  the  same  time  we  must  avow  that  we  cannot 
place  implicit  faith  in  the  absolute  truth  of  anything  which  has 
proceeded  from  the  hand  of  man.  With  this  proviso,  we  wil- 
lingly express  a  conviction  that  the  account  of  the  cosmogony  in 
the  first  chapter  of  Genesis  is  the  nearest  approach  we  know  of 
to  an  accurate  general  account  of  the  past  history  of  the  globe 
based  solely  upon  scientific  considerations.  The  true  meaning 
of  the  chapter  appears,  however,  to  be  difficult  to  catch,  owing 
partly  to  the  obscurity  of  the  language  as  conveyed  in  a  transla- 
tion, and  partly  to  our  own  ignorance.  As  we  understand  it, 
it  appears  that  the  whole  account  refers  more  especially  to  the 
earth  (or  rather  its  surface)  and  its  inhabitants ;  so  that  it 
does  not  carry  back  the  history  of  the  universe  prior  to  the  forma- 
tion of  the  earth.  At  first  the  globe  was  a  chaotic  mass  enve- 
loped in  an  universal  ocean  of  water  and  gas  so  dense  as  to  wholly 
exclude  the  light  of  the  universe.  When  it  was  said,  "  Let 
there  be  light,"  the  gaseous  envelope  became  transparent ;  and 
by  further  changes  this  envelope  was  converted  into  the  firma- 
ment, which  we  cannot  express  the  meaning  of  more  approxi- 
mately than  by  calling  it  the  lower  region  of  the  atmosphere. 
The  next  changes  brought  about  the  collection  of  water  into  basins, 
and  the  appearance  of  dry  land,  which  may  be  attributed  to  the 
condensation  of  the  vapour  in  the  atmosphere  into  seas,  and  the 
contraction  of  the  earth  forming  elevations  and  depressions 
under  the  influence  of  decreasing  temperature.  The  introduc- 
tion of  plant  life  followed,  when  as  yet  the  intensity  of  the 
light  was  very  feeble.  It  was  not  till  after  the  introduction  of 
plants  that  the  full  light  of  the  sun,  moon,  and  stars  shone 
upon  the  earth.  The  passage  relating  to  the  fourth  day's  work 
has  its  difficulties,  since  it  almost  seems  to  imply  that  the  sun, 
moon,  and  stars  were  then  created.  The  correct  interpretation  we 
conceive  is  that  the  atmosphere  was  then  first  modified  so  as  to 
render  it  transparent  to  the  solar,  lunar,  and  stellar  rays.  When 
the  light  came  forth  in  all  its  splendour  the  fiat  was  issued  for 
the  appearance  of  animals,  the  marine  and  aquatic  species 
leading  the  way,  to  be  followed  by  the  terrestrial  species  ;  and 
lastly,  man  crowned  the  whole.  And  now  we  come  to  a  matter 
upon  which  we  would  speak  less  confidently.  The  chapter 
appears  to  consist  of  two  parts,  viz.,  the  fiats  of  God,  and  the 
remarks  of  the  inspired  writer.  If  we  confine  our  attention  to 
the  former,  it  is  noticeable  that  the  chronicle  asserts  that  each 
important  change  was  preceded  by  a  distinct  enunciation  of 
Divine  Will,  as  implied  by  the  phrase  "  Let  there  be."  Thi9 
we  take  it  means  that  each  of  the  set  of  creations  was  brought 
about  by  the  establishment  of  laws,  or  by  the  special  application 
of  laws  previously  in  operation  ;  and  that  the  successive  acts  of 
creation  were  the  successive  establishment  of  sets  of  laws  by 
virtue  of  which  the  things  became  what  they  are.  The  work  of 
each  period,  and  the  succession  of  the  periods,  then,  refer  to  the 
establishment  of  the  laws,  rather  than  to  the  acts  of  creation 
as  such.  The  latter  commenced  in  the  periods  assigned  to  them, 
but  they  continued  through  the  succeeding  periods,  so  that  after 
the  last  period,  when  man  appeared,  no  new  terrestrial  laws  were 
framed,  but  all  the  acts  of  creation  continued  simultaneously  in 
operation,  and  still  continue  at  the  present  hour. 

Having  thus  paraphrased  the  earliest  of  paleeontological 
writings,  we  return  to  the  subject  which  suggested  what  some 
may  deem  to  be  a  digression,  viz.,  the  way  in  which  species 
have  been  originated.     Such  a  subject  will  be  more  appro- 
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priately  discussed  in  a  subsequent  article  devoted  to  species. 
If  the  evolutionary  hypothesis  be  correct,  it  may  be  said  that 
the  species  are  modified  at  a  rate  corresponding  with  the 
intensity  of  the  modifying  influence.  The  rate  of  change  as 
evidenced  by  fossils  varies  considerably,  according  to  the  genus 
or  family,  or  other  kind  of  group.  In  many  cases,  it  is  remark- 
able  how  slow  is  the  rate  when  compared  with  the  duration  of 
man.  Thus,  some  species  have  continued  with  no  appreciable 
difference  from  as  far  back  as  the  beginning  of  the  tertiaries,  or 
even  the  end  of  the  cretaceous  period,  while  many  genera  have 
lasted  from  the  palaoozoic  period  to  the  present  day.  On  the  other 
hand,  nearly  allied  genera  have  changed  since  the  last  mentioned 
period  several  times  over ;  that  is,  supposing  such  genera  to  have 
been  successively  evolved  out  of  one  another,  their  united  dura- 
tions would  not  exceed  the  time  from  the  Silurian  epoch  to  the 

}>rcsent.  As  an  indication  of  how  the  several  groups  of  beings 
tave  differed  in  the  rate  of  their  modification  during  past  time, 
we  give  a  table,  condensed  from  one  of  Bronn's,  in  which  is 
shown  what  proportions  of  the  genera  of  each  period  are  now 
extinct.  The  figures  are  based  upon  the  data  known  in  1855  ; 
but,  although  more  recent  researches  might  modify  some  of  the 
details,  the  general  result  would  not  be  materially  altered. 


TABLE  SHOWING  THE  PER  CENTAGE  OP  GENERA  EXISTING 
DURING  EACH  PERIOD  WHICH  HAVE  BECOME  EXTINCT. 


Plants. 

Protozoa. 

03 
CD 
"2 

8 
o 

Mollusca. 

Articulata. 

Fishes. 

Reptiles. 

Birds. 

Mammals. 

Cainozoic  .  . 

68 

27 

47 

16 

14 

53 

33 

13 

60 

Cretaceous 

93 

34 

73 

33 

32 

81 

80 

Jurassic     .  . 

100 

22 

80 

36 

43 

97 

88 

100 

Triassic  . 

100 

37 

79 

36 

46 

100 

96 

100 

100 

Falteozoic  .  . 

100 

65 

98 

61 

96 

100 

100 

From  this  table  it  appears  that  while  in  some  groups  all  the 
palaeozoic  genera  have  died  out,  yet  that  in  some  others,  such  as 
the  Protozoa  and  Mollusca,  a  large  proportion  of  the  genera  have 
endured  till  now  ;  while  of  the  triassic  genera  belonging  to  the 
same  sub-kingdoms  the  majority  are  still  in  existence.  These 
figures  imply  that  when  a  genus  is  once  established,  it  usually 
persists  for  an  immense  length  of  time,  and  that  probably  their 
average  duration  in  some  classes  would  not  be  over-estimated  at 
several  millions  of  years.  If  the  doctrine  of  the  evolution  of 
species  by  genetic  relationship  implied  that  the  new  forms  took 
the  place  of  the  old  genera  from  which  they  were  derived,  it 
would  be  almost  impossible  to  admit  that  the  doctrine  is  true, 
because  the  rate  of  change  has  been  so  slow  as  to  demand  far 
more  time  than  could  reasonably  be  allowed.  The  next  table 
also  has  its  figures  based  upon  old  material,  but  even  if  corrected 
up  to  the  present  state  of  knowledge  it  would  not,  we  believe, 


modify  the  general  conclusion  we  shall  draw  froiri  it.  It  re- 
presents the  development  of  the  families,  genera,  ami  specie* 
of  Mollusca,  and  is  borrowed  from  Woodward's  '  Manual  of 
Mollusca.' 


Families. 

Genera. 

Species. 

r>  i 

1  aucozoic  : 

Cambrian      .  . 

.    18  i 

49 

302 

Silurian    .  . 

.    .  20 

63 

317 

Devonian      .  , 

.  24 

32 

77 

urn 

Carboniferous  . 

.    .  30 

79 

835 

Permian       .  . 

.    30 , 

* 

66 

71 

Secondary 

Trias 

.    .  35' 

81 

713 

Lower  Jurassic 

.  42 

107 

1602 

Upper  Jurassic  . 

4!) 

108 

1266 

Lower  Cretaceous  . 

.  62 

123 

7Ht 

Upper  Cretaceous 

.    .  66 

148 

2147 

Tertiary  : 

Eocene  .      .  . 

.  60^ 

172 

263C 

Miocene  . 

.    .  60 

178 

2242 

Pliocene 

.  62 

)  78 

192 

437 

Recent 

.    .  78, 

400 

10,000 

Recent  and  Extinct 

.    .  85 

520 

30,000 

The  most  remarkable  facts  brought  out  by  this  table  are  the 
constantly  augmenting  number  of  the  families  ami  genera,  and 
the  small  proportion  which  have  died  out.  Thus,  out  of 
families,  which  are  all  that  are  known,  only  7  families,  that  is,  8 
per  cent,  have  died  out  ;  of  the  genera,  120  have  died  out,  form- 
ing less  than  25  per  cent,  of  the  total  number.  The  number  of 
species  fluctuate  too  much  to  warrant  any  general  observation, 
and  the  fluctuation  is  in  great  measure  due  to  the  numbers 
representing  fragments  only  of  the  total  aggregate  faunas  of  each 
period.  The  gradation  in  the  figures  is  such  as  would  harmo- 
nize with  the  view  that  the  greater  variety  of  the  fauna  of  each 
period  over  that  of  the  preceding  period  has  been  effected  by  the 
evolution  of  the  new  types  from  the  old  ones,  and  the  continued 
modification  of  the  great  majority  of  both  the  primary  and 
secondary  types.  Hence  the  expansion  of  a  class  or  large  group 
is  regulated  partly  by  the  rate  of  change,  and  partly  by  the 
number  of  lines  of  evolutionary  modification.  In  this  case,  the 
rate  of  change  would  be  quite  fast  enough  to  harmonize  with 
probable  estimates  of  the  length  of  geological  time. 

In  the  article  Organic  Kemains,  E.  C.,  a  series  of  numerical 
tables  are  given,  indicating  the  proportion  between  the  fossil  and 
recent  species.  We  have  purposely  avoided  giving  many  figures 
in  the  preceding  part  of  this  article,  because  it  is  difficult  to 
obtain  numerical  estimates  in  accordance  with  the  present  state 
of  our  knowledge,  and  because  such  figures  are  constantly  under- 
going alteration,  both  as  regards  the  absolute  numbers  and  the 
relative  proportion  of  the  recent  and  fossil  species.  The  most 
complete  general  tables  are  those  of  Bronn's,  which,  however, 
only  include  the  materials  known  up  to  various  periods  from 
1850  to  1856.  We  would  warn  the  reader  not  to  place  too  high 
a  value  on  such  tables,  but  as  it  may  be  desirable  to  supplement 
those  already  given  in  the  E.  C.  by  others  of  a  less  antiquated 
character,  we  append  the  following : — 


NUMBER  OF  FOSSILS  AND  LIVING  SPECIES  KNOWN  IN  1856. 


Total  fossils. 

Palaeozoic. 

Triassic. 

Oolitic. 

Cretaceous. 

Tertiary 

Living. 

Cryptogamia : 

442 

40 

4 

61 

51 

286 

10,1S7 

1221 

872 

80 

122 

05 

82 

2346 

Phanerogamia  : 

Monocotylcdoncao  .... 

301 

20 

8 

22 

19 

232 

13,952 

Diootyledonea; : 

633 

21 

UyrnnospeiTOEO       .       .       .  . 

77 

144 

68 

223 

366 

Angiospermac : 

Monochlamydeoo  . 

693 

30 

663 

4866 

Dichlamydea) : 

Polypetala)      .      .  . 

596 

4 

592 

32,697 

Gamopetalss  . 

165 

165 

28,258 

Total      .      .  . 

3851 

1009 

113 

349 

237 

2143 

92,662 

The  proportion  which  the  fossil  species  bear  to  the  living  is 
as  1  to  24,  which  is  very  much  higher  than  appeared  from  the 
data  known  to  Brongniart,  about  28  years  previously  ;  and 


doubtless  the  proportion  is  much  higher  according  to  present 
materials,  since  the  rate  of  discovery  of  new  fossil  species  is 
greater  in  proportion  to  the  whole  number  than  of  new  recent 
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species.  But  it  is  incredible  that  the  number  of  species  in 
existence  can  be  24  times  greater  than  the  whole  number  that 
have  existed  in  all  past  geological  time.  Various  considerations 
render  it  highly  probable  that  if  the  fossil  species  could  be  as 
easily  and  completely  collected  as  the  living  floras,  the  total 
number  of  the  former  would  exceed  the  latter.  There  is  scarcely 
a  doubt  that  the   palooontological  record  is  exceedingly  im- 

Eerfect,  more  so  than  is  usually  admitted,  so  imperfect  that  we 
ave  not  found  one-twentieth  of  what  once  existed.  Bronn 
estimates  the  number  of  living  species  of  plants  known  in  1855 
at  100,000,  and  of  animals,  at  120,000.  Both  are  certainly  very 
much  below  the  proper  figure  at  the  present  time.  As  regards 
plants,  we  are  not  in  a  position  to  form  a  good  estimate,  but  we 
think  the  number  must  be  over  150,000.  As  regards  animals, 
the  total  does  not  fall  short  of  500,000.    These  figures,  although 


large,  are  considered  by  good  authorities  to  be  short  of  the 
actual  number  of  species  actually  existing.  De  Candolle  esti- 
mates the  probable  number  of  plants  at  200,000  for  the  Phane- 
rogamia,  and  a  somewhat  smaller  figure  for  the  Gryptogamia. 
So  that,  even  as  regards  living  beings,  which  are  far  more  acces- 
sible than  the  extinct  species,  the  list  is  anything  but  complete. 
This  is  manifest,  when  it  is  considered  what  a  stream  of  new 
species  and  genera  fall  into  the  ocean  of  scientific  literature 
every  year ;  the  number  of  new  living  species  of  animals  described 
annually  averages  over  5000. 

In  the  table  which  follows,  a  condensed  summary  is  given  of 
Bronn's  tables,  mainly  from  his  later  general  work  on  Zoology, 
so  as  to  show  the  number  of  species  known  in  each  of  the  prin- 
cipal periods,  and  still  living. 


Fossil. 

Palicozoic. 

Triassic. 

Jurassic. 

Cretaceous. 

Tertiary. 

Living. 

2533 

43 

49 

119 

585 

1737 

1770 

Coclenterata  : 

1408 

384 

23 

304 

418 

278 

1033 

476 

Annulosa  : 

Echinodcrmata                  •      .  . 

2262 

503 

35 

652 

615 

457 

772 

343 

42 

11 

72 

103 

115 

770 

Crustacea  

1097 

544 

15 

184 

82 

272 

905 

Myriapoda  

Arachnida  

140 

2 

3 

135 

800 

1827 

8 

134 

1685 

65,000 

Mollusca : 

Polyzoa  

1691 

73 

116 

1100 

402 

671 

264 

1937 

1303 

59 

293 

114 

59 

84 

Lamcllibranchiata  .... 

7250 

918 

3370 

2958 

4398 

136 

117 

19 

81 

7383 

737 

393 

497 

446 

5310 

8800 

1731 

772 

IOC 

547 

509 

37 

127 

Vertebrata  : 

1828 

449 

90 

400 

285 

606 

8000 

523 

39 

66 

140 

43 

235 

1055 

206 

4 

30 

1 

1 

170 

7000 

900 

1 

4 

2 

893 

2050 

Total  . 

1  33,195 

5938 

1  - 

14,768 

102,114 

The  proportion  between  the  fossil  and  living  species  is  as  1 
to  3  ;  a  result  sunilar  to  what  was  obtained  in  the  case  of  plants, 
inasmuch  as  the  proportion  has  been  increased,  and  is  being 
gradually  raised,  by  continued  research.  It  would  be  easy  to 
point  out  many  defects  in  the  table,  but  there  are  very  few  who 
could  construct  one  up  to  the  present  state  of  knowledge.  Thus, 
as  illustrations,  we  may  notice  that  Bronn  recognizes  180  genera 
amongst  living  annelids,  and  770  species  ;  but  at  the  present 
time  the  genera  are  over  300,  while  the  species  may  be  estimated 
at  a  much  higher  figure  than  he  gives.  The  Myriapoda,  of  which 
no  fossil  species  were  known  to  Bronn,  are  now  represented  by  at 
least  balf-a-dozen  carboniferous  species.  Bronn  recognizes  but 
eight  palaeozoic  insects.  In  the  articles  Carboniferous  System 
and  Devonian  Group  in  E.  C.  S.,  about  two  dozen  species  are 
indicated,  which  have  been  discovered  since  1855.  Great  additions 
have  been  made  to  our  list  of  carboniferous  reptiles,  which  would 
materially  modify  Bronn's  figures.  His  number  of  living  species 
must  have  been  under-estimated  even  in  1 855.  At  the  present  time 
the  Paris  Museum  alone  has  more  than  1550  species,  and  that  is 
by  no  means  complete,  as  indicated  by  comparing  the  numbers 
of  the  smaller  groups  with  other  lists  and  estimates.  Thus,  the 
Paris  Museum  has  619  specks  of  snakes,  while  the  British 
Museum  had  827  a  few  years  ago.  Again,  the  Paris  Museum 
had  187  species  of  tailless  batrachians,  while  the  number  hitherto 
described  is  over  260.  Judging  from  details  of  this  kind  we  do 
not  tliink  that  the  total  number  of  living  reptilian  species  can  be 
under  3000.  As  regards  the  birds,  the  mention  of  four  palaeozoic 
species  is  clearly  an  oversight  ;  the  figure  is  mentioned  in  the 
table  we  have  consulted,  but  in  other  portions  of  the  memoir  it 
is  indicated  that  there  are  no  birds  of  this  age.  The  triassic 
species  are  based  upon  footmarks,  and  it  is  probable  that  most, 
if  not  all,  are  really  reptilian  [Birds,  E.  C.  S.].  The  number  of 
jurassic  mammals  is  at  least  two  dozen.  However,  as  we  have 
already  said,  it  is  easy  to  notice  a  few  defects,  but  far  more 
difficult  to  remedy  all. 

In  the  table  on  the  distribution  of  the  vertebrates  in  col.  118 


of  the  article  Organic  Remains,  there  are  many  modifications 
required,  which  may  be  indicated  without  drawing  up  a  new 
table.  These  changes  consist  mainly  in  carrying  the  existence 
of  several  classes  to  an  earlier  period.  Thus,  the  Acaleplue  are 
known  to  be  as  old  as  the  oolitic  period,  an  interesting  fact, 
since  it  points  to  the  possibility  of  finding  the  remains  of  the 
soft-bodied  animals  even  in  the  oldest  strata.  The  Annelida  and 
Foraminifera  date  from  the  oldest  deposits  ;  the  Myriapoda  are 
known  to  be  as  old  as  the  carboniferous  period  ;  and  the  Ptero- 
poda  have  been  discovered  in  palaeozoic  beds.  As  to  the  table 
relating  to  vertebrates  in  col.  119,  little  change  is  required  ;  the 
occurrence  of  reptiles  in  carboniferous  beds  is  beyond  a  doubt ; 
and  what  may  be  the  indications  of  birds  have  been  discovered  in 
the  triassic  strata.  Another  feature  which  seems  to  be  implied 
in  the  tables  just  referred  to,  is  that  below  all  the  fossiliferous 
strata  there  are  others  which  are  azoic.  In  the  present  state  of 
science  it  would  be  preferable  to  discard  the  idea  of  azoic  rocks, 
that  is,  strata  which  were  deposited  before  life  began  ;  since  it  is 
certain  that  no  one  has  demonstrated  that  any  such  group  of 
strata  have  been  discovered  ;  and  since  we  ought  not  to  over- 
rate the  importance  of  what  has  been  done  as  compared  with 
what  is  yet  to  do.  The  general  impression  which  a  survey  of 
palaaontological  science  leaves  upon  the  mind  is  that  it  is  in  its 
infancy,  and  that  when  fully  developed  it  will  be  far  vaster  in 
its  scope  than  modern  zoology,  inasmuch  as  the  life  of  the  living 
fauna  is  of  very  short  span  as  compared  with  the  immense  period 
over  which  the  many  generations  of  past  species  have  extended. 
It  is  a  difficult  matter  to  demonstrate  what  proportion  of  the 
palasontological  record  is  wanting,  but  there  are  various  ways  in 
which  a  rough  guess  may  be  arrived  at.  D'Orbigny  arranged 
all  the  strata  known  to  him  into  thirty  formations,  corresponding 
to  so  many  geological  periods.  The  first  period  was  the  Trema- 
docian,  corresponding  to  what  is  usually  termed  the  Cambrian,' 
and  the  last  the  Icenian,  corresponding  to  what  is  more  com- 
monly known  as  pliocene.  Taking  the  Mollusca  as  a  standard, 
the  rate  of  change  is  such  that  on  an  average  a  species  lasts 
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through  one-third  of  a  formation  ;  and  a  genus  endures  through 
four  formations  or  periods.  The  strata  known  to  D'Orbigny  do 
not  comprise  the  whole  geological  column.  First  of  all,  there 
are  gaps ;  and  D'Orbigny  estimated  that  on  an  average  the  sea 
prevailed  in  a  locality  for  two-thirds  of  each  period,  and  the 
land  one-third.  Then  there  is  the  small  addition  corresponding 
to  the  time  which  has  elapsed  since  the  pliocene  ;  and  the  large 
addition  answering  to  the  pro-Oambrian  strata.  Under  Lime- 
stone, E.  C.  S.,  we  have  pointed  out  the  probability  that 
calcareous  accumulation  has  been  not  only  constant,  but 
continuous,  so  that  were  a  complete  survey  of  geological  strata 
practicable,  the  whole  range  might  be  represented  by  the  lime- 
stones which  had  succeeded  one  another.  Such  a  column  we 
estimated  at  50,000  feet,  of  which  27,000  corresponds  to  D'Or- 
bigny's  thirty  periods,  and  the  whole  thickness  would  answer 
to  fifty-five  such  periods.  As  the  calculation  docs  not  pretend 
to  be  accurate,  we  may  consider  1000  feet  of  limestone  to  be 
equivalent  to  a  formation  or  a  period ;  that  on  the  average  a 
species  lasts  while  330  feet  of  limestone  are  accumulating,  and  a 
genus  while  1300  feet  are  forming.  In  such  case  the  number  of 
species  that  would  have  succeeded  one  another  from  the  earliest 
Laurentian  to  the  present  time  is  150,  and  of  genera  about 
40.  We  do  not  know  what  the  rate  of  increase  of  genera  or 
species  is,  but  in  the  case  of  the  former  groups  in  Mollusca  it  is 
known  that  there  is  a  constant  augmentation  in  the  number  of 
known  forms,  such  that  while  fifty  genera  were  co-existing  in 
the  Cambrian  period  the  number  in  the  pliocene  period  was 
m  arly  200  ;  this  length  of  time  corresponds  to  a  succession  of 
about  twenty  genera.  If  the  development  of  genera  is  effected, 
by  genetic  evolution  with  diversification  the  rate  of  change 
indicated  is  14  per  cent,  for  every  1300  feet  of  limestone,  or  the 
period  equivalent  thereto ;  or  in  round  numbers  10  per  cent,  per 
genus  for  every  period  answering  to  the  deposition  of  1000  feet 
of  limestone.  As  species  succeed  one  another  four  times 
more  rapidly  than  genera,  we  may  guess  their  rate  of  change  to 
be  40  per  cent,  per  species  per  period.  Assuming  that  the  rate 
of  change  in  Mollusca  represents  the  rate  at  which  animals  gene- 
rally have  changed  during  the  period  which  has  elapsed  from  the 
time  of  the  Laurentian  strata  to  the  present  day,  it  would  be  amply 
sufficient  to  allow  for  all  the  variation  which  is  now  manifest. 
Thus,  in  order  to  illustrate  our  idea,  we  will  work  out  an 
imaginary  calculation,  and  assume  that  a  divergence  amounting 
to  six  times  that  which  constitutes  a  species  forms  a  genus  ;  we 
assume  also  that  a  species  belonging  to  each  of  the  four  inverte- 
brate sub-kingdoms  existed  in  the  Laurentian  period  ;  that 
fishes  commenced  in  the  Silurian,  reptiles  in  the  carboniferous, 
birds  in  the  triassic,  and  mammals  in  the  oolitic  periods. 
Starting  then  with  four  species,  the  change  would  cause  the 
number  at  the  end  of  the  first  period  to  be  five,  and  an  amount 
of  divergence  nearly  equal  to  a  sixth  ;  at  the  end  of  the  second 
period  the  number  would  be  nearly  eight ;  and  so  on.  At  the 
end  of  the  Laurentian  period  there  would  be  113  species  ;  at  the 
end  of  the  Huronian,  1229  species  ;  45,000  at  the  end  of  the 
Cambrian  ;  and  over  a  million  at  the  end  of  the  silurian.  If 
we  were  to  carry  the  calculation  up  to  the  present  time,  the 
total  would  be  some  millions  of  species.  Although  these  calcu- 
lations are  based  so  largely  upon  assumed  premises,  we  believe  they 
are  worth  consideration,  since  they  show  how  slow  a  rate  of  change 
will  suffice  to  produce  the  present  amount  of  variety  and  diver- 
gence ;  a  rate  such  that  from  700  to  800  feet  of  strata  might  be 
deposited  before  a  species  would  develope  a  second.  As  yet  we 
have  said  nothing  as  to  time,  which  is  an  important  point  to 
know  in  order  to  ascertain  whether  the  above  conclusions  are 
inconsistent  with  what  is  taking  place  in  the  world  around  us. 
That  the  accumulation  of  800  feet  of  strata  must  occupy  a  long 
time  no  geologist  will  dispute.  Suppose  we  take  Sir  W. 
Thomson's  estimate  to  be  correct,  then  the  50,000  feet  of  lime- 
stone would  correspond  to  500  million  of  years  ;  and  each  1000 
feet,  or  each  of  the  fifty  periods  corresponding  thereto,  would 
represent  an  epoch  of  ten  million  years  ;  and  the  average  time 
required  for  the  evolution  of  one  species  from  a  second,  upwards 
of  three  million  years.  Do  the  facts  known  as  to  the  mutability 
of  living  species  negative  the  possibility  that  species,  on  the 
average,  do  not  change  by  the  j.^onoth  part  of  a  specific  amount 
of  difference  in  the  course  of  a  single  year  ;  or  that  a  species  may 
have  altered  by  the  j^th  part  of  the  same  amount  during  the 
last  5000  years  ?  Ave  will  not  answer  these  questions,  but  under 
Species,  E.  C.  S.,  allusion  will  be  made  to  some  of  the  changes 
which  have  been  observed  in  species. 

(Bronn,  Comptes  Rendus,  Sujip.,  tome  ii.  pp.  377 — 918,  1861 ; 
Bronn,  Die  Klasscn  und  Ordnungen  der  Thier-rcichs,  Band.  1,  2, 


and  3 ;  D'Aiehiac,  G'eologie  et  l'aUontuloijy:,  18G0  ;  Dana's 
Manual  of  Geology ;  &c.) 

I'ALAMEDEA  |Ciiauna,  E.  C.  S.]. 

PANGENESIS  is  a  provisional  hypothesis,  or  an  attempt  to 
explain  by  a  j'osteriori  ratiocination  the  method  or  methods  by 
which  the  observed  phenomena  of  growth  and  development  in 
organic  beings  are  effected.  The  premises  which  are  proposed 
as  the  basis  of  reasoning  are  that  an  organism  is  wholly  com- 
posed of  cells  or  molecules  ;  that  these  cells  or  organic  units 
differ  from  one  another  according  to  the  function  of  the  organ  to 
which  they  belong ;  that  these  units  are  constantly  undergoing 
multiplication  by  budding  or  *  proliferation  during  the  whole 
period  of  their  existence,  giving  rise  to  multitudes  of  excessively 
minute  atoms,  particles,  or  gcmmules,  which  are  diffused  in 
greater  or  less  abundance,  and  to  a  greater  or  less  extent  through- 
out every  portion  of  each  organism  ;  that  the  properties  of  a 
unit  are  liable  to  be  modified  by  surrounding  conditions  ;  that 
the  gemmules  possess  the  properties  which  the  unit  had  at  the 
time  they  were  thrown  off  ;  and  that  when  these  gemmules  are 
exposed  to  suitable  conditions  they  give  rise  to  the  same  kind  of 
cells  from  which  they  were  themselves  derived.  In  the  simplest 
organisms,  in  which  the  functions  are  manifestly  few  in  number 
and  obscurely  developed,  the  distinct  kind  of  cells  are  also  sup- 
posed to  be  few  in  number,  and  but  slightly  different  one  from 
another.  In  the  most  complex  organisms,  in  which  structural  and 
functional  differences  are  numerous,  and  in  which  many  organs 
can  be  easily  demonstrated,  it  is  supposed  that  the  number  of  dis- 
tinct kinds  of  units  are  correspondingly  numerous  and  diversified. 
The  growth  of  an  organism  consists  of  the  multiplication  of  the 
units  or  cells  without  material  alteration  in  their  relative 
numbers  ;  development  consists  partly  of  an  alteration  in  the 
numerical  ratios,  and  partly  of  the  incorporation  of  new  kinds  of 
cells,  owing  to  the  gemmules  having  met  with  the  conditions 
adapted  for  the  growth  of  such  cells.  It  is  supposed  that  the 
gemmules  are  diifused  everywhere  through  the  tissues  ready  to 
evolve  the  particular  kind  of  cell  represented  by  them  whenever 
the  conditions  under  which  the  original  cell  flourished  recur. 
It  is  supposed  the  gemmules  have  the  power  in  some  way  of 
transferring  the  property  of  the  cell  long  after  the  death  of  the 
original  cell,  remaining  in  the  meantime  in  a  dormant  condition. 
It  may  be  suggested  that  the  gemmules  multiply  without  giving 
rise  to  cells,  since  it  is  contrary  to  analogy  to  suppose  that  the 
same  gemmules  can  exist  for  generations.  It  is  also  supposed 
that  certain  gemmules  have  a  mutual  attraction  one  for  the 
other,  so  as  to  collect  together  into  little  aggregate  groups.  It  is 
also  supposed  that  the  number  of  each  kind  of  gemmule  fluctuates 
according  to  circumstances,  and,  so  far  as  we  can  gather,  that 
the  kinds  of  gemmules  are  liable  to  extinction. 

By  means  of  these  suppositions  Darwin  explains  many  re- 
markable phenomena,  whether  they  are  normal,  that  is,  of  ordi- 
nary occurrence,  or  abnormal,  that  is,  of  extraordinary  occur- 
rence. Organisms,  as  is  well  known,  commence  in  a  minute 
speck,  which  has  no  apparent  distinction  of  parts  and  perforins 
no  functions.  In  their  mature  state  we  can  perceive  distinct 
parts  and  witness  the  execution  of  functions.  First  of  all  the 
cells  are  apparently  similar  ;  as  development  proceeds  the  mass 
of  the  organism  increases  in  bulk,  and  at  rapid  intervals  new 
kinds  of  cells  appear  and  rapidly  multiply.  The  complexity  of 
the  result  varies  according  as  the  organism  is  a  monad  or  a  man. 
In  this  imaginary  evolution  we  have  an  excellent  illustration  of 
what  Bronn  declares  is  the  law  of  progress  on  this  earth,  viz., 
that  simplicity  of  parts  is  evolved  out  of  unity  through  successive 
individualization,  proceeding  from  the  more  fundamental  on- 
ward. We  also  have  a  parallel  set  of  phenomena  to  the  progress 
of  life.  In  the  one  case  the  change  is  rapid,  in  the  other  slow. 
We  shall  not  allude  to  the  many  curious  facts  afforded  by  the 
various  modes  of  reproduction,  the  metamorphoses  of  animals, 
the  reversion  of  individuals  to  some  antecedent  parent  form,  the 
occurrence  of  monstrosities,  &c,  and  the  way  in  which  they 
may  be  partially  accounted  for,  but  would  refer  the  reader  to 
Darwin's  work  on  '  The  Variation  of  Animals  and  Plants  under 
Domestication.'  In  order,  however,  that  the  scope  and  applica- 
bility of  the  hypothesis  may  be  perceived,  we  will  give  the 
authors  condensed  outline  of  it.  "  The  hypothesis  of  Pangenesis 
as  applied  to  the  several  great  classes  of  facts  just  discussed,  no 
doubt  is  extremely  complex ;  but  so,  assuredly,  are  the  facte. 
The  assumption,  however,  on  which  the  hypothesis  rests,  cannot 
be  considered  as  complex  in  any  extreme  degree,  nanielv,  that 
all  organic  units,  besides  having  the  power,  as  is  generally 
admitted,  of  growing  by  self-division,  throw  off  free  and  minute 
atoms  of  their  contents,  that  is,  gemmules.    These  multiply  and 
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aggregate  themselves  into  buds  and  the  sexual  elements ;  their 
development  depends  on  their  union  with  other  nascent  cells  or 
units  ;  and  they  are  capable  of  transmission  in  a  dormant  state 
to  successive  generations.  In  a  highly  organized  and  complex 
animal  the  gemmules  thrown  off  from  each  different  cell  or  unit 
throughout  the  body  must  be  inconceivably  numerous  and 
minute.  Each  unit  of  each  part,  as  it  changes  during  develop- 
ment— and  we  know  that  some  insects  undergo  at  least  twenty 
metamorphoses — must  throw  off  its  gemmules.  All  organic 
beings,  moreover,  include  many  dormant  gemmules  derived 
from  their  grandparents  and  more  remote  progenitors,  but  not 
from  all  their  progenitors.  These  almost  infinitely  numerous 
and  minute  gemmules  must  be  included  in  each  bud,  ovule, 
spermatozoon,  and  pollen-grain.  Such  an  admission  will  be 
declared  impossible  ;  but,  as  previously  remarked,  number  and 
si/.c  are  only  relative  difficulties,  and  the  eggs  or  seeds  produced 
by  certain  animals  or  plants  are  so  numerous  that  they  cannot 
be  grasped  by  the  intellect.  The  organic  particles  with  which 
the  wind  is  tainted  over  miles  of  space  by  certain  offensive 
animals  must  be  infinitely  minute  and  numerous ;  yet  they 
strongly  affect  the  olfactory  nerves.  An  analogy  more  appro- 
priate is  afforded  by  the  contagious  particles  of  certain  diseases, 
which  are  so  minute  that  they  float  in  the  atmosphere  and 
adhere  to  smooth  paper,  yet  we  know  how  largely  they  increase 
within  the  human  body  and  how  powerfully  they  act.  Indepen- 
dent organisms  exist  which  are  barely  visible  under  the  highest 
powers  of  our  recently  improved  microscopes,  and  which  pro- 
bably are  fully  as  large  as  the  cells  or  units  in  one  of  the  higher 
animals  ;  yet  these  organisms  no  doubt  reproduce  themselves  by 
germs  of  extreme  minuteness,  relatively  to  their  own  minute 
size.  Hence  the  difficulty,  which  at  first  appears  insurmount- 
able, of  believing  in  gemmules  so  numerous  and  so  small  as  they 
must  be  according  to  our  hypothesis,  has  really  little  weight. 
The  cells  or  units  of  the  body  are  generally  admitted  by  physio- 
logists to  be  autonomous,  like  the  buds  on  a  tree,  but  in  a  less 
degree.  I  go  one  step  further,  and  assume  that  they  throw  off 
reproductive  gemmules.  Thus  an  animal  does  not,  as  a  whole, 
generate  its  kind  through  the  sole  agency  of  the  reproductive 
system,  but  each  separate  cell  generates  its  kind.  It  has  often 
been  said  by  naturalists  that  each  cell  of  a  plant  has  the  actual 
or  potential  power  of  reproducing  the  whole  plant,  but  it  has 
this  power  only  in  virtue  of  containing  gemmules  derived  from 
every  part.  If  our  hypothesis  be  provisionally  accepted,  we 
must  look  at  all  the  forms  of  a  sexual  reproduction,  whether 
occurring  at  maturity  or  as  in  the  case  of  alternate  generation 
during  youth,  as  fundamentally  the  same,  and  dependent  on  the 
mutual  aggregation  and  multiplication  of  the  gemmules.  The 
re-growth  of  an  amputated  limb  or  the  healing  of  a  wound  is  the 
same  process  partially  carried  out.  Sexual  generation  differs  in 
some  important  respects,  chiefly,  as  it  would  appear,  in  an  in- 
sufficient number  of  gemmules  being  aggregated  within  the 
separate  sexual  elements,  and  probably  in  the  presence  of  certain 
primordial  cells.  The  development  of  each  being,  including  all 
the  forms  of  metamorphosis  and  metagenesis,  as  well  as  the  so- 
called  growth  of  the  higher  animals,  in  which  structure  changes, 
though  not  in  a  striking  manner,  depends  on  the  presence  of 
gemmules  thrown  off  at  each  period  of  life,  and  on  their  develop- 
ment at  a  corresponding  period,  in  union  with  preceding  cells. 
Such  cells  may  be  said  to  be  fertilized  by  the  gemmules  which 
come  next  in  the  order  of  development.  Thus  the  ordinary  act 
of  impregnation  and  the  development  of  each  being  are  closely 
analogous  processes.  The  child,  strictly  speaking,  does  not  grow 
into  the  man,  but  includes  germs  which  slowly  and  successively 
become  developed  and  form  the  man.  In  the  child  as  well  as  in 
the  adult,  each  part  generates  the  same  part  for  the  next  genera- 
tion. Inheritance  must  be  looked  at  as  merely  a  form  of  growth, 
like  the  self-di vision  of  a  lowly  organized  unicellular  plant. 
Reversion  depends  on  the  transmission  from  the  forefather  to 
his  descendants  of  dormant  gemmules,  which  occasionally  be- 
come developed  under  certain  known  or  unknown  conditions. 
Each  animal  and  plant  may  be  compared  to  a  bed  of  mould  full 
of  seeds,  most  of  which  soon  germinate,  some  lie  for  a  period 
dormant,  whilst  others  perish.  When  we  hear  it  said  that  a 
man  carries  in  his  constitution  the  seeds  of  an  inherited  disease, 
there  is  much  literal  truth  in  the  expression.  Finally,  the 
power  of  propagation  possessed  by  each  separate  cell,  using  the 
term  in  its  largest  sense,  determines  the  reproduction,  the  varia- 
bility, the  development,  and  renovation  of  each  living  organism. 
No  other  attempt,  as  far  as  I  am  aware,  has  been  made,  imper- 
fect as  this  confessedly  is,  to  connect  under  one  point  of  view 
these  several  grand  classes  of  facts,    We  cannot  fathom  the  mar- 


vellous complexity  of  an  organic  being,  but  on  the  hypothesis 
here  advanced  this  complexity  is  much  increased.  Each  living 
creature  must  be  looked  at  as  a  microcosm — a  little  universe 
formed  of  a  host  of  self-propagating  organisms,  inconceivably 
minute,  and  as  numerous  as  the  stars  in  heaven." 

PARISITE  [E.  C.  vol.  iv.  col.  210].  A  mineral  first  found 
in  the  emerald  mines  of  the  Muso  valley,  New  Granada.  It 
crystallizes  in  double  six-sided  pyramids,  with  truncated  apex  ; 
and  lias  a  very  perfect  basal  cleavage.  Its  hardness  is  45  ;  its 
specific  gravity,  4'3  ;  its  colour  brownish-yellow  ;  and  its  streak 
yellowish-white.  In  the  earlier  analyses  by  Bunsen  it  was  sup- 
posed that  water  formed  an  essential  constituent,  but  from  the 
analyses  of  Damour  and  Deville  in  1864  it  would  seem  that  the 
water  is  accidental.  According  to  the  last-mentioned  chemists 
the  composition  is  : — 

Carbonic  Acid      .      .      .    .  23-48  per  cent. 

Cerous  Oxido    ....  42-52  „ 

Protoxide  of  lanthaniura     .    .  8-26  ,, 

Protoxide  of  didymiura     .       .  0  58  ,, 

Limo   2-85  ,, 

Fluoride  of  cafcium  .      .      .  10-10  ,, 

Fluoride  of  cerium      .       .    .  2*16  ,, 

Manganous  oxide  tr.  „ 

(Watts'  Dictionary  of  Chemistry,  art.  Parisite;  Dana,  A  System, 
of  Mineralogy,  5th  edition,  p.  702.) 

PELTOCARIS,  a  genus  of  phyllopodous  crustaceans,  of  which 
remains  have  been  found  in  the  lower  Silurian  shales  of  Dum- 
friesshire. It  was  established  in  1861  by  Mr.  Salter,  who  defines 
it  as  being  "a  small  phyllopod,  with  a  round  shield-shaped 
carapace  ;  bivalved,  the  valves  open,  and  imperfectly  joined 
along  the  dorsal  lines ;  deeply  emarginate  in  front,  the  excava- 
tion so  formed  being  filled  up  completely  by  a  parabolic  plate, 
which  is  the  analogue  of  the  rostrum,  and  completes  the  broad 
oval  shield."  He  describes  two  species,  viz.,  P.  aptychoides  and 
P.  (?)  Harknessi.  In  discussing  the  affinities  of  the  genus,  he 
refers  to  a  series  of  generic  forms,  which  succeeded  each 
other  from  the  Lingula  flags  up  to  the  present  time,  and 
which  seem  to  indicate  a  gradual  modification.  In  the  earliest 
genus,  or  Hymenocaris,  the  shield  is  in  one  piece,  arcuate,  and 
without  a  rostrum  ;  the  body  segments  are  numerous,  and  have 
an  aggregate  length  ecjual  to  that  of  the  shield ;  and  the  append- 
ages to  the  tail  are  irrelatively  multiplied.  In  Peltocaris  the 
shield  is  marked  out  into  three  portions,  but  the  valves  remain 
open,  and  not  approximated  towards  each  other.  From  various 
curious  markings  on  the  shales,  which  are  conjecturally  assigned 
to  Peltocaris,  the  tail  is  believed  to  have  had  fewer  appendages 
than  in  Hymenocaris.  In  Ceratiocaris  of  the  upper  silurian  the 
shield  is  tripartite  ;  the  valves  are  movable,  and  partly  enclose 
the  body  ;  the  rostrum  still  remains  distinct  from  the  carapace ; 
the  number  of  tail  appendages  is  three  ;  and  the  ratio  between 
the  length  of  the  free  body  segments  and  of  the  shield  is  the 
same  as  in  Hymenocaris.  Above  this  horizon  the  larger  phyllo- 
pods,  including  Leperditia  and  its  allies  in  this  group,  form  two 
groups.  In  one  the  carapace  becomes  more  decidedly  shield- 
shaped,  the  free  abdominal  segments  fewer  in  number,  but  still 
exserted,  and  the  caudal  styles  two  in  number.  In  the  other  the 
carapace  becomes  completely  bivalved,  so  as  to  enclose  all  the 
abdominal  segments  and  their  appendages.  He  gives  a  series  of 
figures  illustrative  of  this  idea  of  succession,  and  makes  the  fol- 
lowing remarks  respecting  them  : — "  I  do  not  think,  judging  by 
the  carapace  only,  that  many  links  are  wanting  between  the 
Llandeilo-flag  Peltocaris,  and  the  upper  silurian  Ceratiocaris. 
But  there  is  evidently  a  still  nearer  connection  (probably  we 
want  an  intermediate  Devonian  form)  between  Ceratiocaris  and 
Dithyrocaris.  The  Argas  of  the  lower  carboniferous  rocks,  and  a 
huge  bivalve  crustacean  {Dithyrocaris  pholadomya),  not  here 
described,  were  close  relations  of  the  Dictyocaris  and  Ceratiocaris 
of  the  upper  silurian,  differing  only  in  having  the  anterior  joints 
of  the  abdomen  concealed,  and  the  rostrum  minute,  or  possibly 
(but  not  probably)  absent.  The  links  between  these  coal 
measure  forms  and  those  of  recent  times  are  many  of  them 
wanting  ;  but  in  Nebalia  we  have  a  good  representative  of  the 
compact,  shield-shaped  form  of  Ceratiocaris,  the  two  valves 
soldered  into  one,  and  the  rostrum  attached,  the  eyes  being  still 
beneath  the  carapace.  Apus  is  the  most  complete  and  decided 
form,  and  it  is  one  of  the  latest  of  this  group,  since  it  commences 
in  the  trias.  The  abdomen  is  not  only  greatly  increased,  and 
the  caudal  styles  elongated  beyond  the  telson,  but  the  styles  are 
jointed  appendages  ;  and  the  feet  and  antennas  have  also  taken 
on  a  development  wholly  beyond  that  of  the  rest  of  the  order. 
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The  other  group,  the  truly  bivalved  and  enclosing  phyllopods, 
do  not  present  tint  same  variety  of  forms.  From  tin-  period  of 
the  middle  Devonian,  where  Esthcria  first  makes  its  appearance, 
till  now,  there  has  heen  hut  little  change,  except  a  gradual 
increase  in  size.  And  as  I  do  not  feel  sure  that  we  have  in  the 
Ettheria  or  Leperditia  the  oldest  member  of  the  series,  I  will 
only  place  them  as  they  stand  in  the  diagram,  and  abstain  from 
discussing  the  affinities  of  any  hut  the  larger  and  shield-hearing 
phyllopods.  I  may  be  permitted  to  say,  that  even  of  these  the 
series,  as  here  exhibited,  is  not  quite  satisfactory  in  a  Darwinian 
point  of  view.  The  transition,  if  it  be  such,  from  llymenocaris, 
with  an  entire  shield,  to  a  form  with  sutures,  and  then  valves, 
returning  afterwards  to  a  more  completely  soldered  and  compact 
form,  maybe  regarded  as  an  oscillation  of  character hy  those  who 
do  not  see  a  more  embryonic  representative  in  the  thin  undi- 
vided carapace  (without  rostrum,  suture,  or  external  eye)  in  the 
primordial  form.  Apus,  however,  is  unquestionably  the  m*st 
highly  developed  ;  and  it  is  the  latest." 

(Salter,  J.  W.,  Quart.  Joum.  Geol.  Soc,  vol.  xix.  p.  87 — 95.) 

PENARTH  BEDS.    [Riletic  Beds,  E.  C.  S.] 

PENTREM1TES.   [Blastoidea,  E.  C.  S.] 

PERMIAN  GROUP,  a  set  of  beds,  of  which  a  notice  was 
given  in  E.  C.  under  Magnesian  Limestone  ;  but  this  latter 
term  is  seldom  used,  and  is  objectionable  as  being  based  upon 
peculiarities  which,  are  purely  local.  It  is  occasionally  called 
Dyas  by  the  Germans,  in  allusion  to  its  being  composed  in  some 
countries  of  two  distinct  and  strikingly  characterised  series  of 
stratified  beds,  hut  this  term  is  objected  to  hy  Sir  R.  I.  Murchi- 
son,  on  the  ground  that  although  in  some  places  there  is  a  twofold 
arrangement,  yet  in  many  others  where  the  heels  are  best  dis- 
played and  developed,  the  arrangement  has  an  eminently  triple 
character. 

This  group  of  heds  possesses  many  features  of  especial  interest 
to  the  geologist,  the  most  of  which  we  shall  be  compelled  to  pass 
over  with  slight  allusions,  although  worthy  of  more  deliberate 
attention.  Those  which  will  chiefly  be  noticed  here  are  more,  or 
less  connected,  in  appearance  or  in  reality,  with  the  subject 
which  was  just  mentioned  under  Boulders,  E.  C.  S.,  and  a 
reference  made  therefrom  to  the  present  heading  for  further 
details.  That  subject  is  the  occurrence  of  scratched  angular 
blocks  of  rock  in  Permian  beds.  Such  blocks  are  believed  by 
some  geologists  to  he  ice-transported  boulders ;  so  that  the 
principal  question  which  comes  hefore  us  for  discussion  is 
whether  there  are  any  grounds  for  suspecting  the  existence  of 
glaciers  or  of  a  glacial  epoch  during  the  Permian  period. 

Wherever  the  Permian  heds  occur  in  Europe  they  rest  uncon- 
formably  upon  older  rocks,  frequently  upon  coal-measures,  but 
in  very  many  cases  transgressively  upon  strata  of  almost  any 
antecedent  formation.  In  like  manner  they  repose  unconform- 
ahly  beneath  all  the  rocks  that  have  yet  heen  seen  above  them. 
In  America,  however,  as  we  shall  presently  notice  more  fully, 
the  carboniferous  strata  pass  conformably,  both  as  regards  life 
and  stratification,  into  the  Permian  series ;  but  between  this 
series  and  the  next  overlying  deposits  there  is  a  considerable 
gap.  The  Permian  rocks  are  usually  situated  in  low  lying  tracts 
relatively  to  older  strata;  that  is  to  say,  they  occur  on  plains 
and  on  the  flanks  of  highlands,  whose  upper  portions  are  com- 
posed of  older  strata.  The  arrangement  indicates  that  before  the 
Permian  beds  were  formed  the  earlier  deposits  had  been  dis- 
turbed from  their  original  horizontality,  elevated  into  lofty 
regions,  and  possibly  carved  out  into  depressions.  For  a  long 
time  preceding  the  Permian  period  the  eruption  and  intrusion  of 
volcanic  or  igneous  materials  appear  to  have  been  only  of  moderate 
activity,  but  the  period  itself  seems  to  have  been  ushered  in  with 
a  marked  intensity  of  volcanic  activity.  The  lithological  cha- 
racters of  the  beds  themselves  vary  in  minor  details,  as  also  in 
the  degrees  to  which  the  subordinate  members  are  developed, 
but  looked  at  as  a  whole,  there  is  a  general  uniformity  in  the  order 
of  succession.  That  order  is  first  a  series  of  red  arenaceous 
beds,  next  limestones,  marls,  and  gypsum,  and  lastly  arenaceous 
beds  again,  generally  red.  In  order  to  illustrate  this  remark,  as 
also  to  indicate  that  the  variations  which  occur  are  compatible 
therewith,  we  will  notice  the  deposits  of  one  or  two  localities. 
In  the  Thuringerwald  the  Permian  beds  are  of  immense  thick- 
ness, and  have  been  proved  to  be  several  thousand  feet  in  verti- 
cal extent,  and  even  then  the  base  has  not  been  reached.  The 
lowest  beds  belong  to  the  lower  of  the  three  members  into  which 
the  Germans  have  divided  this  group  of  beds,  or  the  Roth-todt- 
liegende.  Beginning  from  the  base,  we  first  find  a  rock  fully 
fiOO  feet  thick,  but  considerably  denuded  in  places.  It  is  a 
breccia  composed  of  angular  fragments  of  older  rocks  inclosed  in 
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a  red  matrix  ;  and  Murchison  says  of  it  that  this  and  the 
other  "so-called  conglomerates  of  this  age  in  many  parts  of 
Germany  are  essentially  angular  breccias,  which  could  not  have 
been  formed  by  the  action  of  rolling  waves  on  a  shore,  but  must 
have  been  tumultuously  and  suddenly  heaped  together."    It  in 
succeeded  by  250  feet  of  dark  red  shale  ana  sandstone,  and  this 
is  in  its  turn  overlain  by  500  feet  of  a  breccia  partially  composed 
of  masses  of  a  granite  not  known  in  the  Thuringerwald,  nor  in 
any  place  nearer  than  the  Hartz.     The  last  rock  graduates 
upwards  into  a  light  gray  conglomerate,  which  becomes  gradually 
more  and  more  calcareous  towards  its  summit,  so  as  to  pass  into 
a  cupriferous  bed,  the  well-known  Kupfer  Schicfer,  the  thick- 
bedded  Zechstein,  and  dolomitic  layers,  the  Stinkstein,  associ- 
ated with  gypsum.    Red  shales  and  sandstones  cap  the  series. 
The  masses  of  gypsum  are  in  many  instances  local  metamorphoses 
of  limestones,  whereby  these  have  been  converted  from  stratified 
bands  of  carbonate  of  lime  into  amorphous  largely  swollen  bosses 
of  sulphate  of  lime.    In  the  Hartz  district  also  the  Permians 
consist  of  red  sandstones  and  conglomerates  below,  calcareous 
rocks  in  the  middle,  and  other  red  sandstones  above.    In  some 
places  in  this  area,  as  at  Altenstein,  it  is  observable  that  the 
huge  hills  of  dolomite,  without  any  signs  of  stratification,  are 
the  continuation  of  the  bedded  Zechstein  ;  a  fact  which  is  shown 
by  their  being  on  the  line  of  strike,  and  containing  the  same 
fossils.    In  the  more  southern  German  localities  the  Zechstein, 
or  calcareous  elements,  dwindle  away,  so  that  the  sandstones  and 
conglomerates  ultimately  form  the  series  from  top  to  bottom. 
This  thinning  out  of  the  limestones  towards  the  south,  and  the 
preponderance  of  detrital  beds,  is  a  remarkable  circumstance, 
since  in  conjunction  with  the  apparent  absence  of  the  formation 
in  low  European  latitudes,  and  its  general  prevalence  in  high 
latitudes  even  as  far  north  as  Spitzbergen,  this  would  indicate 
that  it  is  essentially  a  northern  deposit.    Murchison  draws 
attention  to  this  fact,  and  remarks  that  there  is  evidence  of  the 
presence  of  Permian  beds  "  in  the  most  northern  parts  of  eastern 
Europe,  extending  even  to  the  White  Sea,  and  ranging  south- 
wards throughout  Russia,  and  on  the  western  flanks  of  the  Ural 
Mountains,  to  beyond  50°  of  north  latitude,  south  of  Orenberg. 
In  following  this  parallel  to  the  west  we  see  that  it  passes  by 
the  northern  foot  of  the   Carpathians,   and  that  trending 
between  the  Riesengebirge  and  the  Alps,  it  traverses  the  smaller 
German  States  and  the  north  of  France  to  the  south  of  the 
British  Isles,  thus  leaving  to  the  north  all  that  portion  of  Europe 
in  which  any  Permian  rocks  are  known."    In  Great  Britain  this 
group  consists,  where  clearly  developed,  of  red  and  yellow  sand- 
stones, conglomerates,  and  breccias  below,  of  marls  and  magnesian 
limestones  in  the  middle,  and  red  sands  and  marls  above. 
Several  tracts  of  red  sandstone,  which  were  formerly  considered 
to  belong  to  the  lower  new  red  sandstone,  the  lowest  member  of 
the  triassic  group,  really  appertains  to  the  far  older  Permian 
series.    The  extent  of  some  of  these  changes  may  be  gathered 
from  the  following  observations  of  Sir  R.  I.  Murchison  : — "  Pro- 
fessor Harkness  and  myself  have  demonstrated  the  existence  in 
Westmoreland  of  a  range  of  the  Permian  rocks  of  great  thick- 
ness in  the  valley  of  the  Eden.    There  the  lowest  band  consists 
of  the  Penrith  sandstone,  surmounted  by  calcareous  breccias,  the 
middle  part  of  impure  limestones  and  shale,  with  plants  identical 
with  those  which  lie  in  the  marl-slate  beneath  the  magnesian 
limestone  of  Durham,  and  of  massive  overlying  red  sandstones, 
with  gypsum.    The  latter  are  of  great  thickness  in  their  range 
to  Corby  Castle,  and  also  at  St.  Bees'  Head,  where  they  overlie  a 
very  thin  course  of  magnesian  limestone  with  fossils.    To  the 
north  of  this  no  magnesian  limestone  or  Zechstein  has  been  seen ; 
and  when  the  Permian  rocks  range  into  Scotland  they  become 
one  vast  mass  of  sandstones,  overlying  the  coal  formation.  I 
suggested,  indeed,  many  years  ago,  that  the  sandstone  of 
Corncockle  Muir,  near  Dumfries,  so  celebrated  as  exhibiting 
the   footprints   of    the   large    sauroid    and   other  reptilian 
animals,  illustrated  by  Sir  W.  Jardine,  would  fall  into  this 

category  It  is  also  now  ascertained  that  much  of  the 

red  rock  which  overlies  the  coal  of  Ayrshire  is  of  Permian  age, 
as  well  as  those  red  sandstones  in  the  southern  part  of  the  Isle  of 
Arran,  which  Sedgwick  and  myself  classed  as  new  red  sand- 
stone, at  a  period  when  Permian  classification  was  unknown. 
Recently,  Mr.  Geikie  has  ascertained  that  subordinate  to  the 
lowest  zone  of  the  Permian  rocks  of  Ayrshire,  there  are  beds  of 
contemporaneous  igneous  rock, — a  point  of  exceeding  interest  in 
showing  that  in  parts  of  Britain,  as  throughout  central  Germany, 
volcanic  evolutions  were  frequent  hi  the  period  of  the  lower 
Permian.  Professor  Harkness  and  myself  have  also  expressed 
the  opinion  that  the  valuable  hamiatite  which  often  occurs  at 
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the  base  of  the  Permian  rocks  of  Cumberland  was  formed  at  the 
commencement  of  this  era,  so  marked  by  the  great  changes 
which  occurred  after  the  cai-boniferous  era.  This  observation  is 
of  great  interest  ;  for  it  demonstrates  that  in  our  own  country- 
there  exist  the  same  evidences  of  igneous  activity  in  this  epoch, 
particularly  in  its  earlier  part,  which  are  so  common  in  the 
Roth-liegende  or  lower  Permian  of  Germany."  The  same  autho- 
rity is  convinced  that  the  Heavitree  conglomerate  near  Exeter  ; 
the  red  rocks  of  many  parts  of  Shropshire,  Staffordshire,  and 
"Worcestershire  ;  the  sandstones  witli  silicified  trees  at  Al- 
lesley,  near  Coventry  ;  as  also  those  at  Kenilworth,  belong  to 
this  age.  The  marked  contrast  in  the  nature  of  the  Permians  of 
the  north-west  and  of  the  north-east  of  England  is  very  re- 
markable, and  is  most  characteristically  displayed  by  the  former 
being  almost  wholly  detrital,  and  the  latter  largely  calcareous. 
In  the  former  district,  however,  there  are  some  other  pecu- 
liarities, the  consideration  of  which  must  detain  us  for  a  brief 
while.  The  lowest  visible  portion  of  the  series  consists  largely 
of  some  curious  breccias,  composed  mainly  of  unaltered  fragments 
of  the  adjacent  carboniferous  limestone.  Next  succeeds  a  mass 
of  red  sandstones,  followed  by  breccias  associated  with  red  sand- 
stone. The  breccias  are  formed  of  fragments  of  limestone, 
derived  from  the  carboniferous  limestone,  but  these  have  all 
been  converted  into  dolomite.  Above  these,  there  are  other  red 
sandstones,  but  of  peculiar  character,  being  formed  almost  en- 
tirely of  grains  of  quartz,  of  unusual  size  for  sandstone,  and 
possessing  facets  of  crystallisation.  The  particles  are  angular,  or 
subangular,  so  as  to  render  the  rock  a  fine-grained  breccia.  The 
restriction  of  these  dolomitic  breccia  to  the  middle  portion  of 
the  series  is  interesting,  as  showing  that  the  dolomitizing  agent 
was  temporary  in  its  operation.  At  Kirkby  Stephen,  there  is 
a  breccia  in  the  upper  Permian  series,  which  is  composed  of 
unaltered  limestone  fragments,  so  that  its  formation  occurred 
after  the  dolomitizing  action  had  ceased.  The  dolomitizing 
cause  is  supposed  by  Sir  R.  I.  Murchison  to  be  connected  in 
some  way  with  gypsum  deposits,  and  it  is  suggested  that  the 
magnesia  of  the  dolomites  originally  existed  as  a  sulphate  of 
this  earth,  from  which  was  derived  the  sulphuric  acid  combined 
wit  h  the  lime  in  gypsum.  The  lower  breccias  frequently  rest  upon 
the  eroded  surface  of  the  carboniferous  limestone,  filling  up  de- 
pressions, crevices,  and  caves,  wh  ich  have  been  formed  in  it.  In 
this  condition  the  breccia  is  locally  known  as  the  '  crab-rock/  and 
is  so  impregnated  and  associated  with  haematite  as  to  compel  the 
inference  that  both  were  formed  by  agencies  operating  at  the 
same  time.  These  breccias,  which  are  displayed  in  60  many 
localities  in  the  northern  portion  of  west  England,  do  not  always 
consist  of  limestone  fragments.  The  material  varies  with  the 
district  ;  thus  in  Scotland  they  are  mostly  formed  of  fragments 
of  silurian  rocks,  against  hills  formed  of  which  they  repose  ; 
and  in  Staffordshire  and  Shropshire  they  consist  largely  of  the 
Cambrian  and  silurian  rocks  of  the  Longmynd  country.  In  the 
latter  district  the  fragments  occasionally  attain  diameters  of 
two  or  three  feet,  and  are  sometimes  polished,  scratched,  and 
striated.  A  round  pebble  is  rarely  to  be  found.  After  noticing 
that  the  strice  are  clear  and  sharp,  Professor  Ramsay  thus 
describes  the  appearance  of  the  fragments:  "In  general,  the 
surfaces,  including  the  scratches,  are  covered  by  a  thin  ferrugi- 
nous crust.  The  confused  and  irregular  manner  in  which  the 
whole  is  bedded,  the  angularity  of  all,  and  the  great  size  of 
many  of  the  stones,  together  with  the  pasty  clay  in  which  they 
lie,  present  such  strong  resemblance  to  much  of  the  drift,  that, 
except  for  differences  in  hardness,  the  appearance  may  almost  be 
said  to  be  identical.  All  the  places  where  the  breccias  occur  be 
from  25  to  40  miles  distant  from  the  presumed  parent  rocks  ;  and 
fewEngbsh  geologistsnowbelieve  that  unrounded  boulders,  some- 
times several  feet  in  diameter,  and  deposits  of  this  kind  generally, 
could  have  been  carried  so  far,  either  by  ordinary  marine 
currents,  or  by  assumed  violent  floods.  I  believe  that  only  the 
transporting  power  of  floating  ice  long  continued,  could  have 
rjroduced  results  of  such  magnitude  marked  by  the  peculiarities 
above  described.  The  rock  is  of  the  same  age  as  the  Roth-todt- 
liegende  of  Thuringia,  is  identical  with  the  coarse  angular  con- 
glomerates of  that  formation  in  general  appearance,  and  I 
believe  they  both  had  the  same  origin."  The  characters  of  these 
fragments  can  be  weU  examined  in  the  Museum  of  Practical 
Geology. 

The  life  of  the  period,  as  presented  to  us  in  these  rocks,  is  far 
more  nearly  connected  with  that  of  the  earlier  carboniferous, 
than  with  the  later  triassic  period.  It  has  a  general  resemblance 
with  the  former,  but  it  is  quite  different  in  its  character  from  the 
latter.    One  remarkable  feature  about  it  is,  that  most  of  the 


species  range  throughout  the  greater  part  of  Europe  ;  another, 
that  there  is  a  marked  difference  between  the  species  in  the  earlier 
and  in  the  later  beds ;  a  third  is,  that  in  all  the  groups  the 
number  of  species  is  surprisingly  less  than  occur  in  rocks  of 
the  period  immediately  preceding  and  succeeding  the  Permian  ; 
and  a  fourth  is,  that  in  the  case  of  some  groups,  the  individuals 
are  dwarfed  in  size. 

In  the  foregoing  part  of  this  article  we  have  mentioned  an 
extraordinary  conjunction  of  phenomena,  and  now  we  would 
briefly  allude  to  some  of  the  views  which  have  been  offered  to 
account  for  them.  Sir  R.  I.  Murchison  dwells  much  upon  the 
indications  of  the  disturbance  of  the  ground,  the  frequency  of 
volcanic  outbursts,  the  metamorphism  of  the  limestones,  as 
manifesting  that  the  principal  agent  was  increased  volcanieity, 
which  superinduced  great  earthquakes,  dislocations,  and  floods, 
whereby  the  strata  were  piled  up  and  strewed  about  in  the 
cunfused  way  that  we  have  described.  As  to  the  striated  stones 
being  proof  of  glacial  action,  he  says,  there  is  no  valid  reason. 
The  scratches  have  been  found  at  one  place  only,  according  to 
him, — a  statement  which  is,  however,  opposed  to  evidence, — and 
may  have  been  marked  by  other  means,  such  as  friction  against 
one  another  during  the  convulsive  throes  to  which,  he  considers, 
the  earth  was  then  subjected.  Moreover,  the  presence  of  glaciers 
implies  a  high  mountainous  area,  and  this  he  opposes  as  being 
inconsistent  with  his  bebef  that  the  earth  was  then  comparatively 
flat,  and  exposed  to  a  warm  climate.  He  rejects  the  possibility 
of  Wales  having  afforded  such  mountains  as  might  be  formed  by 
the  formation  of  faults  of  some  thousands  of  feet  throw,  mainly 
because  it  would  be  difficult  to  account  for  the  subsequent  re- 
moval of  the  upstanding  masses.  Jukes  was  of  opinion  that  the 
breccia  of  Staffordshire  was  derived  from  a  portion  of  the 
silurian  strata,  which,  he  conjectured,  might  be  found  just 
beneath  the  Permian  rocks  at  the  locality  where  it  occurred. 
Professor  Ramsay's  view  has  already  been  given,  and  it  appears 
to  lis,  that  if  it  be  not  true  it  affords  a  better  explanation 
of  all  the  phenomena  than  any  other.  In  fact,  if  we  are  not 
mistaken,  there  is  a  close  parallel  between  the  Permian  and  the 
post-pliocene  periods.  In  other  articles  are  described  how  the 
glacial  period  was  ushered  in,  and  accompanied  by  elevations 
and  depressions  of  the  land ;  how  the  ice  accumulated  and 
transported  mud  and  boulders  in  various  ways ;  and  how  the 
disappearance  of  ice  was  followed  by  the  prevalence  of  huge 
lakes  ;  and  how,  during  the  period  of  greatest  cold,  the  lime- 
stones were  energetically  dissolved,  and  the  hoUows  filled  up 
with  a  ferruginous  mud.  If  a  similar  view  were  adopted  for  the 
Permian  deposits,  we  should  refer,  to  the  northern  distribution, 
the  accumulation  against  the  flanks  of  rising  grounds,  the  cha- 
racter of  the  breccia  changing  with  the  nature  of  the  under- 
lying surface  rocks  of  the  district  in  some  localities,  and  in  others 
dependmg  upon  the  nature  of  the  highest  rocks,  some  forty  or  fifty 
miles  away,  as  the  indications  of  a  Permian  drift.  Our  facts 
respecting  the  boulders  are  not  sufficiently  precise  to  say  by 
which  mode  of  ice  transportal  they  were  effected ;  but  the 
Scotch  and  north  England  boulders  seem  to  correspond  in 
their  position  with  the  boulders  which  have  been  pushed  over 
the  land  by  sheets  of  ice  ;  while  those  of  Staffordshire  and  Wales 
seem  to  have  been  carried  by  valley  glaciers  from  a  central 
mountain  tract.  The  occurrence  of  the  great  faults  in  the 
silurian  strata  of  Wales  would  warrant  the  possibility  of  high 
mountains  having  existed  then ;  and  as  to  the  difficulty  of 
accounting  for  their  removal  by  denudation,  it  is  not  so  great  as 
admitting  the  fierce  elemental  M  ar  pictured  by  Sir  Rodeiick 
Murchison.  If  the  faults  are  admitted  to  be  so  great  as  the 
government  surveyors  assert,  and  that  the  silurian  strata  formed 
a  continuous  connected  sheet  across  Wales,  it  is  manifest  that  the 
mass  of  material  has  been  removed,  whether  it  formed  mountains 
or  continued  to  be  low  land.  The  formation  of  hamiatite  is 
more  explicable  on  the  aqueous  view  than  the  igneous.  The 
patches  and  tracts  of  gypsum,  rock  salt,  sulphate  of  magnesia, 
marls,  limestones,  a  fauna  and  flora  which  seem  to  warrant  the 
supposition  that  they  frequented  lakes  and  estuaries,  are  by  no 
means  irreconcdable  with  the  view  proposed.  The  poverty  of 
the  species  harmonises  therewith,  and  does  not  involve  an  actual 
poverty  in  the  creation  of  the  period  ;  for  if  the  carboniferous 
rocks  are  partly  marine,  partly  terrestrial,  and  partly  fresh  water 
deposits,  we  should  expect  to  have  a  richer  specific  development 
than  in  the  Permian,  supposing  them  to  have  been  mainly 
formed  under  the  reign  of  ice,  land  surface,  and  vast  lakes.  The 
small  size  of  the  species  probably  had  no  connection  with  the 
temperature  ;  and,  at  any  rate,  this  feature  is  not  a  safe  criterion 
of  cold,  since,  in  many  cases,  species  are  represented  by  larger 


709 


PLAGIAULAX. 


PLAGIAULAX. 


710 


6pecies  in  the  cold  seas  than  in  those  of  more  southern  latitudes. 
There  are,  unquestionably,  many  difficulties  to  be  overcome 
before  such  an  hypothesis  be  accepted  ;  but  those  dilliculties 
appear  to  be  such  as  may  be  overcome  by  putting  the  idea  to  a 
rigorous  and  thorough  test. 

Permian  beds  occur  in  North  America ;  but  as  yet,  the  few 
exposures  that  have  been  discovered  are  situated  in  the  imper- 
fectly explored  regions  west  of  the  Mississippi.  The  carbo- 
niferous underlie  and  pass  up  so  gradually  and  conformably 
into  the  Permian  beds,  that  it  is  difficult  to  determine  whether 
there  is  any  definable  limit  between  them.  The  strata  are  lime* 
Stones,  marls,  shales,  gypsum,  and  indicate  the  existence  of  large 
inland  seas  or  salt  lakes.  Conglomerates  are  mentioned  ;  but  it 
does  not  appear  whether  there  are  any  signs  that  could  be 
attributed  to  glacial  action. 

(Murchison,  Siluria;  Jukes,  J.  B.,  The  South  Staffordshire  Coal 
Field  (Mems.  Geological  Survey  of  Great  Britain) ;  D'Archiae, 
Geologic  ct  Paleontologie ;  Ramsay  and  others,  A  Descriptive 
Catalogue  of  the  Eoclc  Specimens  in  the  Museum  of  Practical  Geo- 
logy ;  Dana,  Manual  of  Geology ;  Murchison  and  Harkness,  Q.  J. 
Geol.  Soc.  xx.,  p.  144.) 

PLAGIAULAX.  A  genus  of  marsupial  animals,  presenting 
a  remarkable  combination  of  characters.  It  is  represented  by 
about  half  a  dozen  fragmentary  lower  jaw-bones,  discovered  in 
the  Middle  Purbeck  beds  of  Hampshire.  These  bave  been  assigned 
to  two  species,  the  one  named  P.  Becklesii,  which  was  about  the 
size  of  a  squirrel ;  and  the  other  P.  minor,  which  was  probably 
about  seven  inches  in  length,  exclusive'of  the  tail.  There  has 
been  considerable  discussion  as  to  whether  these  creatures  were 
herbivorous  or  carnivorous,  Professor  Owen  maintaining  the 
species  were  predaceous  carnivores,  and  Dr.  Falconer  that  they 
were  vegetable  or  insect  eaters.  As  under  Marsupiata,  E.  C, 
a  somewhat  detailed  account  has  been  given  of  the  peculiarities 
of  the  jaws  of  the  older  marsupials  from  the  Stonesfield  slate,  a 
comparison  of  the  present  genus  with  them  will  not  be  without 
interest. 

In  P.  Beclclesii  the  lower  jaw  is  remarkable  for  its  shortness 
combined  with  great  comparative  height,  the  length  being  two 
inches  and  the  height  one  inch.  When  viewed  from  the  side 
the  characters  that  most  strike  the  eye  are  a  large,  upwardly 
curved  and  conical  tooth,  deeply  implanted  in  the  anterior  margin ; 
the  straight  or  slightly  curved  lower  border  terminating  behind 
in  the  well  rounded  articular  surface  of  the  condyle  ;  the  low 
position  of  the  condyle,  which  is  far  below  the  grinding  surface 
of  the  teeth  ;  the  deep  boldly  curved  hollow  which  separates  the 
condyle  from  the  upper  point  of  the  coronoid  process,  whereby 
the  condyle  itself  appears  to  be  situated  at  the  end  of  a  long  neck 
or  process  ;  the  great  breadth  and  height  of  the  coronoid  process  ; 
the  peculiar,  arc-like  outline  of  the  summits  of  the  molar  and  pre- 
molar teeth ;  the  gradation  in  size  and  height  of  the  premolars 
from  before  backwards  ;  the  compressed  shape  of  the  premolars 
combined  with  the  oblique  grooves  on  their  crushing  surface, 
which  are  seven  in  number  in  the  largest  and  hindmost  premolar ; 
and  the  small  number  of  teeth,  which  appear  to  have  been  six 
on  each  side.  In  P.  minor,  of  which  the  anterior  part  only  of 
the  lower  jaw  has  been  obtained,  the  front  tooth  is  more 
horizontal  in  position ;  the  lower  margin  of  the  jaw  is  more 
strongly  arched,  and  the  diastema  or  space  between  the  front 
tooth  and  the  foremost  premolar  is  longer  in  proportion  than  in 
P.  Becklesii.  The  principal  additional  information  which  this 
smaller  species  affords  us,  is  that  the  true  molars  had  subtuber- 
culate  crowns.  The  name  of  the  genus  is  derived  from  the 
oblique  grooving  of  the  premolars. 

Such,  in  brief  terms,  are  the  characters  which  Professor  Owen 
regards  as  evidences  of  a  carnivorous,  and  Dr.  Falconer  of  a  her- 
bivorous disposition.  The  characters  are  unquestionably  those  of 
a  marsupial  mammal ;  but  as  the  bearing  of  the  evidence  on  this 
point  has  already  been  discussed  under  Marsupiata,  E.  C,  in 
treating  of  the  lower  jaw  of  Thylacotherium,  it  would  be  simply 
repeating  the  same  arguments  if  we  were  to  apply  the  prin- 
ciples there  laid  down  to  Plagiaulax.  The  question  here  is  of 
a  more  restricted  kind  ;  it  is  not  whether  Plagiaulax  belongs  to 
the  mammals  or  the  reptiles,  but  whether  it  was  formed  on  the 
carnivorous  or  herbivorous  plan  of  structure.  Owen  says  the 
large  front  tooth  was  formed  to  kill,  retain,  and  pierce  ;  that  the 
hinder  teeth  were  adapted  to  cut  and  divide  soft  substances, 
such  as  flesh  ;  that  the  broad  high  coronoid  process  indicating  a 
broad  temporal  muscle  combined  with  the  low  position  of  the 
condyle  is  a  character  unknown  among  herbivorous  or  mixed- 
feeding  mammals ;  and  that  the  pedunculate  condyle,  and  its 
remarkable  backward  extension  beyond  the  coronoid.  process  is 


without  a  parallel  in  any  known  carnivorous  or  tierhivoro**! 
creature.  He  compares  these  peculiarities  with  their  analogous 
in  Th'/lncolco,  a  large  predaceous  carnivor<:  which  flourished  in 
Australia  during  the  tertiary  period  ;  and  in  Hypsiprymnun,  the 
kangaroo  rat,  which  lives  in  the  same  great  island  at  the  present 
time.  His  conclusion  is  that  Pl/ujiaulax  was  more  nearly 
allied  to  Thylacolco  than  to  Hypsiprymnus,  although  he  points 
out  some  striking  resemblance  between  it  andthe  last-mentioned 
genus.  Falconer  believed  that  Plagiaulax  was  far  more  nearly 
allied  to  Hypsiprymnus  than  to  Thijlacoleo.  In  all  the  phytopha- 
gous genera  the  solitary  incisor  in  each  ramus  is  placed  near  the 
central  axis  and  on  the  anterior  margin,  while  the  outer  incisors 
and  canines  are  absent  in  most  cases,  and  when  present  are  rudi- 
mentary. In  all  the  carnivorous  genera  there  are  but  three 
incisors  in  each  ramus,  followed  by  a  canine.  The  position  of 
the  single  incisor,  and  the  suppression  of  all  the  other  teeth 
anterior  to  the  molar  series  in  Plagiaulax  is  in  conformity  with 
the  herbivorous,  not  the  carnivorous,  plan  of  structure.  The 
canines,  which  are  the  special  organs  for  piercing,  retaining,  and 
killing,  are  widely  separated,  enabling  them  to  grasp  "with 
greater  security  and  firmness.  The  only  point  in  which  the 
foretooth  of  Plagiaulax  resembles  a  canine  is  its  conical  form, 
but  its  point  is  slightly  bevelled  so  as  to  constitute  a  powerful 
cutting  edge.  It  does  not  stand  upright  as  in  the  powerful 
tusks  of  the  Felidoe,  but  projects  forward  with  a  slight  upward 
inclination  as  in  the  wombat  [see  figure,  Marsupiata,  E.  C. 
vol.  iii.  col.  715],  or  the  kangaroo  rat,  both  of  which  are  vege- 
table eaters.  It  has  a  still  greater  resemblance  to  the  incisor 
of  the  Aye-aye  [see  figure,  Cheiromys,  E.  C.  vol.  i.  col.  958]. 
The  premolars  are  the  most  striking  features  in  the  dentition  of 
Plagiaxdax.  In  P.  Beclclesii  there  are  three,  and  in  P.  minor  four 
teeth  of  this  kind,  which  diminish  rapidly  in  size  from  behind 
to  before.  The  hindmost  tooth  is  the  best  developed  and 
characterised,  and  agrees  closely  in  form  and  construction  with 
the  corresponding  tooth  of  Hypsiprymnus.  On  this  point 
Falconer  says  : — "  The  resemblance  is  so  manifest  and  direct 
that  I  never  contemplated  that  it  could  be  called  in  question ; 
but  as  it  has  been  questioned,  it  is  necessary  to  descend  to 
particulars.  In  both,  the  crown  viewed  from  the  side  is  of  a 
gradually  oblong  form,  the  length  exceeding  the  height ;  in  both 
it  is  compressed  and  trenchant,  the  side  sloping  uniformly  from 
the  base  to  a  thin  edge  like  a  wedge  ;  in  both,  the  basal  part  of 
the  tooth  presents  a  smooth  surface  above  which  the  crown  is 
traversed  by  a  series  of  close-set,  uniform,  and  exquisitely 
de  lined  parallel  grooves,  sharply  angular,  and  bounded  by  linear 
ridges ;  in  both,  these  grooves  occupy  both  sides  of  the  tooth ;  and 
in  both  the  channelled  sides  terminate  in  finely  serrated  edges. 
Not  the  least  remarkable  point  in  this  striking  list  of  agreements 
is  the  curious  numerical  coincidence — these  grooves  being  deve- 
loped, seven  in  number,  alike  in  the  homologous  premolars  of 
P.  Beclclesii  and  of  Hypsiprymnus  Gaimardi."  There  are  differ- 
ences, but  they  are  of  trivial  importance.  Thus  Plagiaulax 
has  three  or  four  such  teeth,  but  Hypsiprymnus  has  only  one. 
In  Plagiaulax  the  grooves  are  oblique,  but  in  Hypsiprymnus 
vertical.  Notwithstanding  the  peculiar  form  <jf  these  teeth, 
they  do  not  appear  to  be  essentially  connected  with  flesh 
cutting,  but  what  their  functions  may  be  is  unascertained  ; 
although  it  may  be  conjectured  to  be  the  same  in  Plagiaula.c 
and  Hypsiprymnus.  An  examination  of  the  habits  of  the 
kangaroo  rat  would  probably  enable  us  to  form  some  definite 
opinion  on  the  point.  They  are  nocturnal  animals,  and  feed 
upon  the  roots  which  they  dig  up  with  their  long  toes,  so  that  in 
this  case  the  grooved  tooth  has  no  relation  to  any  carnivorous 
propensity. 

The  shortness  and  depth  of  the  lower  jaw  is  not  always  an 
indication  of  the  carnivorous  type,  since  it  is  found  in  the  Ave- 
aye  and  va.  Phascolaretus  Koala.  The  broad  high  coronoid  process 
is  not  confined  to  the  carnivores,  since  it  also  is  to  be  found 
in  the  Aye-aye.  The  low  position  of  the  condyle,  and  its  long 
horizontal  neck  is  met  with  in  the  Aye-aye,  but  the  form  of  the 
condyle  itself  is  widely  different  from  anything  met  with  in  the 
carnivores.  It  is  convex,  narrow,  ovate,  with  the  broad  end 
uppermost  in  Plagiaulax,  while  in  the  carnivora  it  is  more  or 
less  cylindrical,  and  transversely  disposed,  and  is  so  locked  into 
the  glenoid  cavity  of  the  upper  jaw  that  the  lower  jaw  can  only 
move  in  a  vertical  direction.  The  form  of  the  condyle  i? 
Plagiaulax  has  considerable  resemblance  to  those  of  the  condyles 
in  the  Aye-aye,  the  Norway  rat,  the  American  marmot,  and 
other  rodents.  The  depressed  position  of  the  condyle  below  the 
level  of  the  grinding  teeth  has  its  counterpart  in  the  Aye-aye. 
In  no  predaceous  species  does  the  condyle  project  so  far  "behind 
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the  coronoid  process  as  in  the  Aye-aye  and  the  Plagiaulax. 
These  resemblances  and  differences  between  Plagiaulax  and 
Aye-aye  are  such  as  to  indicate  some  common  habit  in  forms 
which  are  zoologically  wide  apart. 

(Falconer,  Qua?:  Jour.  Geol,  Soc.  vol.  xviii.  pp.  348 — 369.) 

POST-PLIOCENE  PERIOD.  It  embraces  the  time  imme- 
diately antecedent  to  the  present  condition  of  things,  and  is  the 
link  connecting  the  age  of  civilization  with  those  periods  in 
which  sediments  were  deposited  containing  no  trace  whatever, 
either  of  man  or  of  his  works.  It  is  a  period  of  especial  interest 
inasmuch  as  it  was  that  in  which  the  first  undoubted  signs  of 
man's  existence  have  as  yet  been  found.  It  was  a  time,  probably, 
of  vast  duration,  since  there  are  abundant  evidences  of  great 
changes  having  occurred  in  the  climate,  the  configuration  of  the 
land,  as  well  as  in  the  fauna  and  Mora  throughout  the  whole 
of  Europe,  Asia,  America,  Australia,  and  probably  every  part 
of  the  globe.  In  the  course  of  this  article,  facts  will  be  stated 
which  appear  to  warrant  the  inference  that  the  greater  part  of 
Europe  underwent  a  series  of  up  and  down  movements  through 
a  vertical  swing  of  hundreds,  and  perhaps  even  thousands  of  feet ; 
that  it  was  covered  to  a  greater  or  less  extent  with  enormous 
sheets  of  ice  and  snow,  while  the  climate  of  what  is  now  the 
temperate  zone  was  as  rigorous  as  a  Siberian  or  a  Greenland 
winter  at  the  present  day  ;  that  since  its  commencement  many 
large  river-valleys  have  been  entirely  formed ;  and  that  large  lakes 
and  seas,  more  especially  the  great  Mediterranean  freshwater 
sea,  which  then  occupied  the  site  extending  from  the  low  lands 
of  Hungary  on  the  west,  to  the  Sea  of  Aral  on  the  east,  have  been 
greatly  modified  or  wholly  obliterated.  These  changes  would  seem 
to  have  been  produced  by  the  same  forces  and  agents  as  those 
which  are  now  in  daily  operation,  some  t)f  which  were  probably 
developed  on  a  larger  scale  than  at  present.  Thanks  to  busy 
workers  over  half  the  world,  we  shall  be  able  to  show,  though, 
perhaps,  not  so  clearly  as  might  be  desired,  that  these  changes 
followed  one  another  in  a  definite  order  throughout  wide-spread 
areas,  and  that  each  phase  is  represented  by  strata  having  well- 
marked  distinctive  characters. 

The  post-pliocene  group  of  strata,  according  to  Sir  C.  Lyell's 
views,  embraces  those  whose  palaeontological  evidence  indicates, 
that  during  the  time  of  their  deposition,  all  the  Mollusca  which 
lived  then  are  still  in  existence,  and  that  these  were  associated 
with  extinct  species  of  Mavimalia.  The  post-pliocene  age  of  the 
unfossiliferous  strata  is  deduced  from  their  stratigraphical  posi- 
tion relatively  to  those  which  are  fossiliferous.    The  post- 

J>liocene  period  of  time,  then,  extends  from  the  date  when  the 
ast  extinct  sjjecies  of  mollusk  died  out  to  that  when  the  last 
extinct  mammalian  disappeared  from  the  living  fauna.  As  will  be 
seen,  the  definition  is  an  arbitrary  one,  and,  strictly  speaking,  we 
are  practically  unable  to  fix  the  limits  with  precision.  Moreover, 
it  must  be  borne  in  mind,  that  this  period  is  not  a  mere  isolated 
link  in  geological  time,  being  more  or  less  intimately  blended 
with  that  which  preceded  it,  viz.,  the  pliocene,  and  with  that 
which  has  succeeded  it,  viz.,  the  recent.  Notwithstanding  these 
defects  the  above  definition  of  the  term  post-pliocene  will  be 
that  adopted  in  this  article  ;  misapplications  of  the  term  will 
occasionally  happen,  but  these  are  frequently  unavoidable  in  the 
present  state  of  our  knowledge.  For  example,  to  give  a  few 
instances, — a  bed  may  have  been  deposited  during  the  latest  part 
of  the  post-pliocene  period,  and  yet  contain  only  recent  species 
of  shells,  owing  to  the  fact,  that  none  of  the  extinct  species  then 
living  happened  to  be  preserved  in  that  particular  bed.  Again, 
beds  deposited  long  after  the  close  of  the  post-pliocene  period, 
may  contain  an  assemblage  of  species  having  as  well-marked  a 
northern  or  even  Arctic  aspect  as  those  characterizing  the  older 
post-pliocene  beds.  Indeed,  there  are  not  a  few  spots  in  the 
deepest  water  off  Scotland  where  the  dredge  brings  up  scarcely 
anything  but  characteristic  northern  species,  which  seem  to  have 
lived  on  to  the  present  time,  and  to  be  the  few  remaining  relics 
of  a  condition  of  things  long  since  passed  away.  And  yet 
again,  it  may  happen  that  beds  with  recent  organisms  only  are 
really  of  post-pliocene  age,  since  the  post-pliocene  fauna  lingered 
on  in  some  areas  long  after  it  had  become  extinct  in  others. 

As  the  post-pliocene  strata  are  well  developed  in  Scotland, 
and  have  been  carefully  studied,  an  account  of  them  will  first 
be  given  in  order  to  indicate  the  succession  of  events,  and  to 
have  some  convenient  standard  with  which  the  strata  of  other 
parts  of  Great  Britain  can  be  compared.  Jamieson  and  others 
have  inferred  from  the  phenomena  presented  by  these  strata, 
that  they  bear  witness  to  a  series  of  periods  which  Professor 
Jamieson  has  named,  (1.)  that  of  land  ice  ;  (2.)  that  of  depres- 
sion ;   (3.)  that  when  the  land  emerged,  and  the  glaciers  re- 


treated ;  (4.)  that  of  the  second  depression  ;  and  (5.)  that  of  the 
re-elevation  of  the  land  to  its  present  position.  The  last  two 
periods  probably  belong  to  the  recent  era. 

The  period  of  land  ice  is  indicated  by  the  general  occurrence 
of  striations  on  all  the  hard  rocks  of  the  country  which  have 
been  sufficiently  well  protected  to  preserve  any  markings  they 
may  formerly  have  received.  These  scratches  and  groovings 
occur  in  numerous  localities  from  the  south  of  Scotland 
to  the  northernmost  islands,  and  from  the  highest  elevations 
to  unascertained  depths  below  the  lowest  water  mark.  When 
all  these  markings  are  mapped,  a  general  system  of  arrangement 
is  at  once  recognized.  The  direction  of  the  striations  in  most 
cases  corresponds  with  that  of  the  main  slopes  from  the  principal 
water-partings  of  the  country  ;  where  there  are  exceptions,  the 
deviation  appears  to  be  due  to  the  slope  of  some  of  the  larger 
valleys.  The  direction  of  the  striations  is  uniform  over  such 
large  areas  that  one  is  led  to  believe  that  the  striating  agent 
flowed  or  moved  outwards  from  the  west  as  one  continuous  sheet, 
and  not  in  a  series  of  narrow  lines  coincident  with  the  valleys. 
This  view  is  further  supported  by  the  facts  seen  at  Shehallion 
and  Morven,  which  are  high  hills  occurring  as  detached  isolated 
eminences  at  some  distance  eastward  and  southward  from  the 
main  water-parting  crest.  Shehallion  is  marked  with  striations 
along  its  flanks  and  near  its  summit,  and  their  direction  shows 
that  the  striating  agent  moved,  not  from  the  top  of  the  hill  to  its 
base,  nor  horizontally  round  its  flank,  but  that  it  impinged 
against  its  northern  sides  and  pressed  right  over  it.  Morven 
has  granite  boulders  on  its  summits  which  appear  to  have  been 
derived  from  some  of  the  mountains  in  the  main  water-parting 
crest.  Under  Boulders,  E.  C.  S.,  facts  are  cited,  indicating 
that  the  agent  which  transported  some  of  them  was  a  broad 
mass  which  flowed  from  the  highest  mountain  range  towards  the 
sea  shore.  All  these  phenomena  are  best  explained  by  the 
hypothesis  that  the  land  was  covered  with  a  sheet  of  ice  some 
thousands  of  feet  thick,  which  moved  outwards  from  the  higher 
land.  The  modern  example  which  most  resembles  this  state  of 
things  is  the  great  mountain  range  of  Greenland.  The  only 
difficulty  that  presents  itself  to  this  explanation  is  the  in- 
tensely cold  climate  which  it  requires  ;  but  as  there  are  many 
other  facts  afforded  by  widely  different  branches  of  inquiry, 
which  corroborate  the  contemporaneity  of  a  cold  climate  with 
the  time  when  these  striations  may  have  been  formed,  this 
difficulty  may  be  an  imaginary  one  only.  On  the  other  hand, 
the  hypotheses  of  valley -glaciers,  or  of  submergence,  not  only  do 
not  suit  the  facts  already  mentioned,  but  they  are  not  in  accord- 
ance with  those  derived  from  other  sources.  Upon  these  old 
ice-worn  rocks  there  is  a  mass  of  mud,  crowded  with  hard 
angular  fragments  of  all  shapes  and  of  all  sizes  below  10  or  20  feet 
in  length.  The  fragments  present  no  trace  of  stratification  ;  their 
surfaces  are  covered  with  striations,  and  the  direction  of  these 
striations  frequently  correspond  with  that  of  the  striations  on 
the  rock  immediately  underlying  them.  If  the  higher  country 
towards  which  these  striations  point  be  examined,  the  rocks  will 
generally  be  found  to  be  identical  in  character  and  composition 
with  those  of  the  transported  fragments.  This,  again,  shows 
the  direction  in  which  the  transporting  and  scratching  agent 
moved.  The  mud  is  just  such  as  would  be  formed  from  the  tri- 
turation of  the  underlying  strata.  It  is  called  boulder-mud  by 
some,  boulder-clay  by  others,  true  boulder-clay  by  others  ;  and  by 
yet  others  it  is  termed  till.  There  are,  however,  accumulations 
in  other  countries  which  are  also  called  by  these  names, 
although  it  is  probable  their  origin  and  period  of  formation  were 
widely  different.  We  shall,  therefore,  call  the  formation  under 
notice  the  boulder-clay  of  Scotland.  Its  character  is  very  pecu- 
liar. It  is  an  intimate  mixture  of  a  fine  impalpable  mud  and 
stony  fragments ;  it  is  generally  exceedingly  tough  and  com- 
pact, as  though  it  had  been  puddled  under  some  enormous 
weight ;  it  is  so  unworkable,  that  the  hammer  is  useless,  and 
even  contractors  find  that  neither  blasting  nor  digging  will 
remove  it,  and  that  the  only  serviceable  instrument  is  the  pickaxe. 
Its  removal  is  said  to  be  more  costly  and  tedious  than  that  of 
the  same  mass  of  trap  or  granite.  The  absence  of  all  fossils, 
except  such  as  have  been  derived  from  older  beds,  is  also  a  well 
marked  feature  of  this  clay.  The  absence  of  stratification  and 
fossils  negatives  the  idea  of  its  being  a  marine  deposit ;  the  non- 
separation  of  the  finer  from  the  coarser  particles  is  an  objection 
to  its  having  been  dropped  from  floating  ice  into  comparatively 
still  water,  as  also  is  the  sheet-like  distribution  of  the  clay,  and 
the  derivation  of  its  stones  from  broad  zones  of  local  rocks.  These 
things  rather  indicate  great  friction  under  enormous  pressure 
in  the  presence  of  moisture,  or  precisely  those  conditions 
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which  now  exist  at  the  lower  surface  of  the  great  ice-cap  of 
Greenland.  The  melting  of  the  under  surface  there  proceeds 
during  the  coldest  weather.  Further  information  respecting 
continental  glaciers  or  ice-caps  will  be  found  under  Glaciek.s, 
E.  C.  S.  The  inference  to  he  drawn  from  these  details  is,  that 
Scotland  was  during  this  period  above  the  sea,  and  not  below  it ; 
and  that,  probably,  the  land  was  not  only  absolutely  higher 
than  it  is  now,  but  was  also  more  elevated  out  of  the  sea. 

The  period  of  depression  is  represented  by  a  series  of  strata, 
tvhich  Jamieson  calls  the  glacial  marine  beds.  They  rest  upon 
the  boulder  clay,  the  surface  of  which  is  irregular  and  undu- 
lating, in  consequence,  partly  of  original  conformation  and  partly 
of  slight  denudation  subsequent  to  its  deposition  and  prior  to  that 
of  the  marine  beds.  In  the  lower  ground  the  overlying  stratum  is 
a  laminated  clay,  which  sometimes  fills  up  hollows  in  the  boulder 
clay,  and  sometimes  covers  it  in  wide  sheets  up  to  about  300  feet 
above  the  sea.  At  this  and  greater  altitudes,  up  to  500  or  600 
feet,  sands  and  gravels  are  interstratified  with,  or  replace,  it. 
This  clay  is  of  a  light  character,  generally  laminated,  and  con- 
tains numerous  marine  shells,  many  of  which  have  both  valves 
together.  Stones  and  boulders  are  tar  less  abundant  in  this  clay 
than  in  the  older  boulder  clay  ;  the  striations  on  the  pebbles  are 
frequently  almost,  or  entirely,  obliterated  either  by  rolling  or 
weathering,  and  those  which  do  occur  are  not  so  deep  and 
strongly  incised  as  those  on  the  stones  from  the  older  clay.  The 
boulders  occur  under  circumstances  which  imply  they  have  been 
dropped  from  floating  ice,  and  all  traces  of  a  great  grinding  agent, 
spreading  outwards  from  long  axial  lines,  are  wanting.  The 
presence  of  the  marine  shells,  the  stratification  of  the  deposits, 
the  character  and  mode  of  disposition  of  the  stones  and  boulders, 
all  point  to  a  partial  submergence  of  the  land.  The  amount  of 
depression  was,  at  least,  sufficient  to  bring  all  the  land,  which  is 
now  below  the  altitude  of  512  feet  above  the  sea  (the  greatest 
elevation  at  which  marine  fossils  have  been  found),  down  to  the 
level  of  the  sea.  During  this  period  the  ice-cap  was  confined  to 
the  higher  ranges,  and  the  ice  moved  outwards  down  the  valleys, 
and  not  along  the  main  slopes  of  the  country.  The  line  of 
perpetual  snow  was  probably  some  hundreds  of  feet  above  the 
then  sea  level.  Jamieson  believes  that  some  of  the  valley 
glaciers  of  the  period  extended  into  the  sea,  because  these 
marine  beds  are  absent  from  some  of  the  largest  valleys,  such 
as  the  valley  of  the  Forth,  while  the  lower  portions  of  them  are 
filled  with  heaps  of  unstratificd  gravel  and  stone  debris  resembling 
glacier  moraines.  The  Loch  of  Monteith  is  believed  to  have 
been  formed  by  the  damming  up  of  the  waters  by  a  moraine 
stretching  across  the  valley  of  the  Forth.  The  surface  of  the 
lake  is  now  55  feet  above  the  present  sea  level,  and,  as  it  is  very 
deep,  its  bottom  is  probably  below  the  sea  level.  The  site  of 
this  lake  has  been  apparently  so  pre-occupied,  or  protected,  that 
no  marine  beds  were  deposited  on  it  during  the  period  of  sub- 
mergence. A  glacier  extending  into  the  sea  would  account  for 
this  as  well  as  for  the  moraine-like  heaps. 

The  next  period,  or  that  during  which  the  land  again  rose, 
and  the  glaciers  gradually  disappeared,  is  represented  by  the 
formation  of  certain  valleys,  the  occurrence  of  gravel  on  their 
Hanks,  the  existence  of  moraines  at  considerable  elevations  above 
the  sea,  and  of  old  peat  beds  with  embedded  trunks  of  trees,  indi- 
cating the  sites  where  former  forests  grew.  The  gravels,  mo- 
raines, and  glacial  traces,  are  frequently  so  associated  in  the 
same  valley  as  to  indicate  a  definite  succession  of  events.  The 
moraines  occur  in  most  of  the  mountain  glens,  and  merge  in  the 
downward  direction  into  the  valley  gravels,  which  frequently 
extend  as  far  as  the  sea.  The  study  of  these  valley  gravels  is 
rendered  somewhat  difficult  by  the  circumstance,  that  in  many 
cases  they  have  been  more  or  less  acted  upon  by  marine  action 
since  their  original  deposition.  The  denudation  that  preceded 
the  formation  of  the  gravels  resulted  in  the  excavation,  wholly 
or  partially,  of  many  of  the  river  valleys  ;  and  this  denudation 
took  place  subsequent  to  the  deposition  of  the  laminated  clay. 
The  apparent  concurrence  of  the  retreat  of  the  glaciers  with 
the  excavation  of  valleys  and  the  formation  of  valley  gravels  is 
what  might  be  expected  from  an  elevation  in  the  temperature  of 
the  climate.  It  is  paralleled  by  those  Arctic  countries  where  the 
snow  of  winter  is  rapidly  melted  during  the  warm  season,  and 
floods  and  freshets  are  of  frequent  occurrence.  Subsequent  to 
these  gravels  forests  made  their  appearance  on  the  low  lands  on 
most  parts  of  the  coast,  more  especially  in  the  estuaries.  The 
peat  beds  which  they  have  left  are  generally  continuous  below  the 
present  sea  level,  showing  that,  at  the  time  of  their  growth,  the 
land  was  somewhat  higher  than  it  is  now.  The  stumps  of  trees 
remain  upright  surrounded  by  the  leaves,  branches,  and  seeds  of 


plants.  The  prevailing  trees  are  the  birch,  the  hazel,  and  the 
alder.  This  peat  bed  may  be  seen  in  the  Friths  of  Tav  and 
Forth  wherever  the  old  estuarine  clay  lias  been  removed. 

The  period  of  second  depression  is  represented  by  the  estuarine 
clay  and  raised  beaches  flinging  the  shores  of  Scotland.  This 
clay  is  a  fine  sedimentary  silt  remarkably  free  from  stone:-*,  and 
forms  the  subsoil  of  most  of  the  Oarse  lands,  whence  it  is  fre- 
quently called  the  Carse-clay.  It  extends  up  the  valleys  to  30 
feet  and  less  above  the  level  of  the  sea,  indicating  the  upward 
limit  of  the  depression.  This  limit  is  not  horizontal,  for  it  is 
known  to  decrease  gradually  from  30  feet  above  the  sea  in  the 
Frith  of  Forth  to  less  than  8  feet  at  Aberdeen.  The  fossils 
found  in  this  clay  indicate  that  it  belongs  to  the  recent  period, 
so  that  the  post-pliocene  period  terminated  before  its  deposition. 
The  characteristic  shell  is  Scrobiatlaria  piperuta. 

The  beds  of  peat  and  blown  sand  which  overlie  the  old 
estuarine  clay  bear  witness  to  the  re-elevation  of  the  land.  This 
event  took  place  long  after  the  first  appearance  of  man  in 
Scotland,  and  probably  before  the  Roman  invasion,  although 
some  authors  contend  that  it  happened  after  the  appearance  of 
the  Romans  in  that  country. 

So  far  then  as  Scotland  is  concerned,  we  have  evidence  not 
only  that  the  land  has  been  elevated  and  depressed,  but  also  that 
there  is  apparently  a  marked  gradation  in  the  extent  of  the 
vertical  movement.  Restricting  our  attention  to  the  strata 
already  noticed,  the  relative  position  of  the  land  during  each 
period  may  be  thus  roughly  indicated  : — 

First  Period. — Land  at  its  highest ;  probably  hundreds  of  feet 

higher  than  now. 
Second  Period. — Period  of  greatest  depression  ;  land  probably 

hundreds  of  feet  lower  than  now. 
Third  Period. — Land  not  so  high  as  during  the  first  period  ; 

but  still  higher  than  it  is  now. 
Fourth  Period. — Time  of  second  depression  when  the  land 

was  less  than  100  feet  lower  than  now. 
Fifth  Period. — Land  at  its  present  elevation. 

In  the  Lancashire  and  Cheshire  district  the  same  general 
sequence  of  events  appears  to  have  occurred  as  in  Scotland  ;  but, 
owing  probably  to  the  somewhat  different  conditions  under 
which  the  strata  were  deposited,  it  is  difficult  to  correlate  the 
beds  of  this  area  with  those  of  Scotland.  And  the  difficulty  is 
much  increased  by  the  rather  indiscriminate  application  of  the 
terms  till,  boulder  clay,  and  drift  to  these  beds.  Without  pre- 
tending to  be  able  to  use  these  terms  properly  ourselves,  we  shall, 
nevertheless,  endeavour  to  call  strata  of  a  similar  nature  or  age 
by  similar  names. 

The  traces  of  the  period  corresponding  with  Jamieson's  first 
period  have  not  yet  been  found  in  any  abundance  in  the  area 
under  notice.  Stria;,  groovings,  and  a  peculiar  hummocky  con- 
dition of  the  harder  rocks,  have  been  found  on  the  higher  eleva- 
tions of  the  Pennine  chain,  the  Cumberland  mountains,  &c. ;  but 
the  facts  are  too  few  and  disconnected  to  warrant  the  inference, 
that  they  were  formed  either  by  continental  or  valley  glaciers. 
The  apparent  absence  of  the  general  glaciation  of  the  surface, 
whereby  the  rocks  were  ground  down  in  broad  bands,  as  also 
of  any  clay  which  corresponds  closely  in  texture,  and  mode  of 
occurrence,  with  the  boulder  clay  of  Scotland,  gives  the  impres- 
sion that  the  ice-capping,  in  this  part  of  the  country,  was  far 
inferior  to  that  of  Scotland  during  the  same  period.  There  are, 
it  is  true,  striated  surfaces  at  all  elevations  below  1400  or  1500 
feet ;  but  in  most  instances  these  striations  appear  to  have  been 
done  by  packed  or  shore  ice,  and  may  therefore  belong  to  a 
subsequent  period. 

The  second  period,  or  that  of  greatest  depression,  is  more 
abundantly  illustrated  ;  indeed,  the  great  proportion  of  the 
Lancashire  and  Cheshire  post-pliocene  strata  may  probably  be 
assigned  to  this  stage.  These  strata  are  so  variable  that  as  yet 
no  generalization  can  be  made  without  risk  of  error.  They  con- 
sist of  a  series  of  gravels,  sands,  and  clays,  generally  more  or  less 
stratified,  and  frequently  fossiliferous.  The  lowest  bed  in  many 
places  is  a  gravel  or  sand.  Near  Stockport  it  underlies  a  very 
stiff,  dark-coloured  boulder-containing  clay  ;  it  is  stratified, 
composed  of  rounded  grains,  and  contains  numerous  fragments  of 
marine  shells,  of  which  the  majority  appertained  to  Cardium  edule 
and  Turritella  terebra.  A  sand  occupying  a  similar  position  has 
been  met  with  in  most  of  the  well-borings  in  and  about  Man- 
chester. At  Macclesfield  coarse  sands  and  gravels  underlie 
boulder-bearing  clays,  and  rest  upon  the  solid  rock.  Here  the 
stratification  is  mainly  horizontal,  although  frequent  examples 
occur  of  false  bedding  and  other  evidences  of  changes  in  the 
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direction  of  the  currents.  These  beds  also  abound  in  fragments 
of  shell,  of  which  Turritella  and  Cardium  are  the  most  abundant. 
Fusus  Banfus,  Tellina,  Nassa,  and  others,  are  associated  with 
them.  Sonic  of  the  shells  have  been  met  with  COO  feet  above 
the  level  of  the  sea.  At  Rainford,  near  Liverpool,  a  gravelly 
clay  and  sand  arc  the  lowest  beds  ;  and  contain  Turritella 
terchra,  Fusus  Banfius,  Nassa  reticulata,  Cardium  edule,  Tellina 
solidula,  and  Tellina  tenuis.  Round  Liverpool  a  similar  stratum 
occurs,  which  is  sometimes  called  lower  drift  sand.  It  may  be 
seen  in  most  of  the  cliff  sections  along  the  banks  of  the  Mersey, 
and  here  also  it  contains  marine  shells,  such  as  Turritella  com- 
munis, Nassa  reticulata,  Nucula  oblonga,  Natica,  Patella,  Tellina, 
&c.  In  the  higher  lands  towards  the  north,  as  at  Burnley,  Ibis 
set  of  beds  appears  to  be  absent,  or  at  any  rate,  comparatively 
rare.  In  their  lithological  character  these  lower  sands  and  gravels 
are  hardly  to  be  distinguished  from  those  which  occur  at  higher 
horizons.  They  apparently  extend  from  the  sea  shore  up  to 
1300  and  1400  feet  above  the  sea.  At  the  higher  localities,  how- 
ever, there  are  no  overlying  clays,  and  as  the  lower  sands  and 
gravels  have  not  been  followed  up  continuously  some  writers 
dispute  the  identity  of  the  beds  at  the  higher  and  lower  levels. 
"Where  these  gravels  contain  the  largest  quantity  of  shells  they 
have  all  the  appearance  of  a  shelly  beach  ;  and,  indeed,  these 
gravels  may  be  regarded  as  a  more  or  less  continuous  raised 
beach.  An  interesting  example  of  an  old  raised  beach  occurs 
lrearthe  summits  of  Grin  Edge  and  Harper  Hill,  a  little  south  of 
Buxton.  It  is  estimated  to  be  1435  feet  above  the  present  sea 
level.  Fuller  details  respecting  it  are  given  under  Raised 
Beaches,  E.  C.  S.  Above  the  gravels  in  many  parts  is  a  boulder- 
containing  clay,  called  boulder  clay  and  till  by  the  local 
geologists.  Its  character  varies  in  different  districts.  It  is 
rarely  a  single  bed  of  clay,  but  is  frequently  inter-stratified  with 
beds  of  gravel  and  sand,  which  are  sometimes  fossiliferous  and 
sometimes  barren.  In  the  lower  districts  it  is  generally  free 
from  arenaceous  or  gravelly  partings,  but  these  become  more 
frequent  and  more  bulky  as  the  higher  ground  is  approached. 
The  description  by  various  authors  seems  to  indicate  a  con- 
nection between  the  colour  of  the  clay  and  the  underlying 
or  contiguous  rocks.  Thus,  at  Liverpool,  where  is  a  broad 
band  of  new  red  sandstone,  the  clay  is  a  dark  red  clay,  con- 
taining numerous  pebbles  and  boulders,  varying  in  size  from 
peas  to  masses  six  feet  in  diameter,  many  of  which  are  striated. 
They  consist  of  quartz,  granite,  syenite,  porphyry,  greenstone, 
basalt,  limestone,  and  new  red  sandstone.  Turitclla  communis, 
and  Mactra  truncata,  are  of  frequent  occurrence.  About  Man- 
chester, which  is  situated  amidst  the  coal  measures  and  the  red 
sandstones  which  overlie  them,  the  clay  is  stiff  in  texture  and 
brown  in  colour.  It  contains  fragments  of  the  same  kind  of 
rocks  as  are  met  with  in  the  clay  at  Liverpool  of  all  sizes,  varying 
from  small  pebbles  to  blocks  six  tons  in  weight.  Most  of  the 
fragments  from  a  distance  are  more  or  less  rounded,  While  those 
from  less  distant  rocks,  such  as  millstone  grit,  are  frequently 
angular.  Most  of  the  specimens  are  striated.  In  the  neighbour- 
hood of  Burnley  the  clay  is  blue,  the  colour  being  due  probably 
to  the  slates  of  Cumberland.  The  strata  hereabouts  have  a  closer 
resemblance  than  any  others  of  the  same  group  farther  south 
and  west  to  the  boulder-clay  series  of  Scotland.  Thus,  at 
Swindon,  near  Burnley,  the  lower  bed  is  a  hard  compact  blue 
clay  ;  while  above  it  lies  a  similar  blue  clay,  which  is  variously 
described  as  being  soft  or  sandy.  In  places  sands  and  gravels 
occur  between  the  two  blue  clays ;  and  in  others  sands  with 
thin  seams  of  clay.  These  last  are  frequently  laminated. 
These  inter-stratifications  of  gravel  and  sands  with  the  clay 
have  given  rise  to  considerable  differences  of  opinion  amongst 
the  local  geologists,  for  while  some  contend  there  is  but  one 
"  boulder  clay,"  others  assert  there  are  six  or  more.  Truth  and 
error  seem  to  be  equally  divided  between  all  parties,  for  while 
along  the  sea  shore  there  is  but  one  boulder-containing  clay  ;  in 
the  higher  ground  this  becomes  split  up  into  several  bands 
separated  by  beds  of  sand  and  gravel.  The  wedge-shaped  com- 
mencements of  these  intercalated  layers  have  frequently  been 
met  with,  and  in  most  instances,  probably  all,  the  sharp  edge  of 
the  wedge  points  away  from  the  high  ground,  or  towards  the 
south  and  west.  Above  this  argillaceous  series  lies  an  upper 
sand  and  gravel  formed  of  rounded  fragments  of  the  same  kind 
of  rocks  as  are  most  common  in  the  lower  gravels  and  sands. 
According  to  Mr.  Binney,  it  forms  the  gently  rising  slopes  of 
Lancashire  and  Cheshire.  It  varies  much  both  in  composition 
and  thickness.  Near  the  sea  at  Ormskirk  the  "  till"  or  boulder- 
containing  clay  is  sometimes  found  without  it,  but  in  pro- 
ceeding east  it  makes  its  appearance,  and  gradually  thickens 


until  it  attains  its  greatest  thickness,  near  the  base  of  the 
Pennine  chain.  The  country  lying  between  Manchester, 
Bolton,  Bury,  Rochdale,  Ashton,  and  Stockport,  is  mostly 
situated  upon  it.  The  gravels  about  Crewe  belong  to  this 
series  ;  as  also  what  is  sometimes  called  the  upper  drift  sand 
near  Liverpool.  The  great  dissimilarity  between  these  beds  and 
the  boulder  clay  of  Scotland  is  well  marked  ;  the  occurrence  of 
shells  from  the  lowest  to  the  highest  strata  ;  the  abundant 
evidence  of  the  sorting  action  of  currents  of  water  afforded  by 
the  stratified,  false  bedded,  and  laminated  clays  and  sands, 
evidence  which  is  moreover  confirmed  by  the  usual  position  of 
the  long  diameters  of  the  pebbles,  which  are  generally  inclined 
toward  the  south-west.  True  it  is,  there  are  hard  clays  well 
packed  with  angular  and  transported  fragments,  which  are 
highly  polished  and  scratched,  but  these  clays  also  contain 
other  fragments,  which  are  more  or  less  rounded.  The  facts  are 
not  such  as  might  be  looked  for  as  signs  of  a  highly  elevated 
glaciated  land  ;  but  they  appear  to  be  the  indications  of  a  sub- 
merged area  in  close  proximity  to  a  land  which  does  yield 
glaciers.  Most  of  the  foreign  boulders  come  from  Cumberland 
and  Scotland.  On  the  whole,  then,  we  are  inclined  to  believe 
the  beds  just  noticed  indicate  the  period  of  great  depression  in 
this  part  of  England,  a  period  which  was  probably  contempo- 
raneous with  the  same  period  in  Scotland  ;  and  therefore  we 
should  synchronize  the  so-called  boulder  clay  or  glacial  drift 
formation  of  Lancashire  and  Cheshire,  with  the  glacial  marine 
beds  of  Scotland.  The  amount  of  depression  appears  to  have 
been  1400  or  1500  feet. 

In  the  period  which  followed  the  deposition  of  the  beds  just 
noticed  we  have  proofs  of  the  excavation  of  river  valleys,  the 
accumidation  of  valley  gravels,  and  the  growth  of  forests  which 
are  now  partially  submerged.  The  same  events  occurred  in 
Scotland,  but  in  Lancashire  and  Cheshire  no  signs  have  yet 
been  discovered  of  moraines,  whereby  a  clue  would  be  given  as 
to  the  height  of  the  land  relatively  to  what  it  was  prior  to  the 
great  depression.  The  position  of  the  submarine  forests  shows 
it  was  higher  then  than  now  ;  but  there  is  nothing  to  show 
whether  it  was  less  high  than  during  the  first  period.  The 
usual  order  in  which  the  events  took  place  was  thus ; — the 
excavation  of  the  valleys  ;  the  accumulation  of  valley  gravels  ; 
and  the  growth  of  forests.  The  valley  of  the  Irwell  is  excavated 
in  the  boulder-containing  clays,  and  the  hills  which  bound  it 
are  capped  in  places,  as  at  Pendleton  and  Kersall  Moor,  by  the 
upper  sands  and  gravels  ;  the  excavation  must  therefore  have 
taken  place  since  those  sands  and  gravels  were  laid  down.  In 
the  hollow  thus  formed  the  lowest  bed  is  generally  a  gravel, 
arranged  in  two  well  marked  terraces,  at  heights  of  about  40 
and  86  feet  above  the  present  level  of  the  Irwell.  Upon  a 
valley  gravel,  in  one  of  the  valleys,  the  stools  of  large  trees  have 
been  found  in  one  or  two  localities,  with  their  roots  growing 
into  the  gTavel  itself.  At  Liverpool,  and  all  along  the  con- 
tiguous shores,  submarine  forests  are  of  frequent  occurrence. 
Thus,  one  was  found  35  feet  below  high  water  level,  beneath  the 
north  docks ;  and  again  40  feet  below  the  same  level  at  the 
Custom  House.  Other  instances  could  be  recorded  to  show  that 
the  land  was  higher  when  these  forests  grew  than  it  is  now  by 
about  50  feet.  Above  these  old  forest  beds  aTe  a  series  of  blue 
silts,  loams,  and  peats,  which  are  marine  in  the  lower  grounds, 
probably  estuarine  higher  up,  and  fluviatile  at  still  higher  eleva- 
tions. There  are  one  or  two  forest  beds  inter-stratified  with 
them,  and  the  highest  of  them,  such  as  that  3  feet  below  high 
water  mark  at  Leasowes,  and  those  just  below  the  same  level  at 
Dove  Point  and  Formby  are  known  to  have  been  submerged 
during  the  historical  period.  Above  all  we  find  mounds  of 
blown  sand.  These  beds  correspond  with  the  third  and  fourth 
periods  of  Jamieson  ;  during  the  third  period  the  latter  was 
somewhat  higher  than  now  ;  and  during  the  fourth  it  was 
depressed  less  than  100  feet.  The  depression  about  the  mouth 
of  the  Mersey  in  recent  times  appears  to  be  a  local  peculiarity, 
and  distinct  from  the  general  depression  indicated  by  the  older 
forest  beds.  The  fifth  period,  or  that  of  re-elevation  to  the 
present  level,  is  rendered  obscure  by  this  local  depression,  but 
there  are  evidences  of  it  in  the  terraces  of  valley  gravel^and  in 
raised  beaches  along  the  rocky  shores  of  North  Wales.  The  old 
forest  bed  near  Liverpool  appears  to  be  the  latest  of  the  post- 
pliocene  period,  all  above  being  recent.  Flint  implements  and 
bones  of  the  Equus  fossilis  have  been  found  in  the  valley 
gravels. 

It  would  render  this  article  disproportionately  long  were  wo 
to  treat  all  the  districts  where  post-pliocene  strata  occur  in  the 
same  detail  as  the  foregoing,  and  want  of  time  will  not  permit 
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us  carefully  to  examine  and  classify  the  numerous  notices 
scattered  through  the  scientific  periodicals.  We  believe,  how- 
ever, that  such  an  inquiry  would  show  that  in  Wales  and 
central  England  the  same  succession  of  elevations  and  depressions 
occurred  as  in  Lancashire  and  Scotland.  The  period  of  great 
glaciation,  of  the  existence  of  which  no  good  evidence  has  been 
yielded  by  Lancashire  and  Cheshire,  appears  to  have  left  its 
marks  on  the  lofty  highlands  of  Wales.  We  come  again  upon 
what  probably  corresponds  with  the  true  boulder-clay  of  Scot- 
land. It  is  met  with  at  the  heads  of  all  the  principal  river 
valleys,  and  the  valleys  of  the  present  rivers  at  those  points 
are  excavated  in  the  clay  ;  it  is  unstratilied,  unlbssiliferous,  and 
presents  no  signs  of  having  been  deposited  by  a  sea.  It  is 
so  situated  on  the  higher  eminences,  and  at  such  heights,  as  to 
render  it  very  unlikely  that  they  have  been  placed  where  they 
are  by  rivers,  rains,  iloods,  or  any  kind  of  water  action.  And 
yet  tiie  boulders  in  it  are  all  local,  and,  according  to  Symonds, 
"  have  been  carried  across  particular  districts  and  down  par- 
ticular hills."  The  peculiar  association  of  phenomena  here 
referred  to,  the  absence  of  some,  and  the  presence  of  others, 
seem  to  point  to  a  time  when  great  continental  glaciers  passed 
over  the  land  down  the  principal  slopes,  undisturbed  by  the 
minor  inequalities  which  have  in  many  cases  been  produced 
since  they  ground  down  the  strata  and  spread  the  boulder  mud 
over  the  slopes  of  the  higher  hills. 

The  period  of  great  submergence  in  Wales  is  represented  by 
the  boulder-containing  clays,  sands,  and  gravels,  in  which  have 
been  found  marine  shells.  The  newer  clay  is  quite  unlike  the 
older  boulder-clay  ;  it  occurs  at  lower  elevations,  its  highest 
limit  being  about  2000  feet.  The  boulders  in  it  are  partly  of 
local  origin,  and  partly  of  foreign ;  some  of  them  are  angular, 
but  many  are  more  or  less  rounded,  a  feature  which  is  very 
common  in  the  so-called  boulder-clays  of  the  Lancashire  district. 
These  beds  indicate  a  time  when  Wales  was  submerged  up  to 
2000  feet,  beneath  the  sea.  The  'drift'  of  Moel  Tryfaen  be- 
longs to  this  period,  and  is  not,  as  its  name  would  imply,  a  col- 
lection of  materials  transported  bodily  or  in  masses  from  some 
distant  region,  but  it  consists  of  a  series  of  sands  and  gravels 
about  thirty-five  feet  thick,  which  present  that  irregularity  of 
disposition,  rapid  alternation  of  coarse  with  fine  materials,  and 
abundance  of  shelly  fragments,  so  common  in  the  shore  deposits 
of  the  present  time.  The  molluscan  fauna,  comprising  nearly 
sixty  species,  has  the  same  character  as  that  of  the  Macclesfield 
drift,  and  both  appear  to  belong  to  the  period  of  depression.  The 
Band  and  gravels  of  the  high  plains  round  Birmingham  and 
Warwick,  which  most  authors  call  drift,  as  also  the  drift  at 
Strethill  and  other  places  in  the  valley  of  the  Severn,  were 
apparently  deposited  during  the  same  geological  phase  as  the 
foregoing. 

The  period  of  valley  glaciers  has  been  admirably  treated  by 
Professor  Ramsay,  in  his  account  of  the  glaciers  of  North  Wales 
and  Switzerland.  All  the  valleys  radiating  from  Snowdonia  are 
grooved,  scored,  and  worn  into  hummocky  surfaces  up  to  800  or 
t)00  feet  above  their  floors  ;  perched  blocks  and  lines  of  striated 
fragments  mark  the  positions  of  the  lateral  moraines  ;  and  heaps 
of  irregular  debris  of  scratched  angular  fragments  mark  the  spots 
where  the  glaciers  terminated.  Subsequent  to  this  grooving, 
scratching,  and  transportation  of  blocks  down  valleys,  numerous 
facts  show  there  was  a  time  when  water  accumulated  in  large 
quantities,  filling  the  lakes,  rushing  down  the  lower  valleys  so 
as  to  do  the  work  of  excavation,  and  forming  the  valley  gravels. 
The  earlier  portion  of  this  time  was  probably  contemporaneous 
with  the  minor  depression  of  the  country  when  North  Wales 
was  submerged  up  to  a  height  of  about  400  feet  above  the 
present  sea  level.  It  was  during  this  period  of  submergence  and 
re-emergence  that  the  raised  beaches  along  the  northern  borders 
of  Wales  were  formed,  as,  for  example,  those  at  Llandudno,  the 
Little  and  Great  Orme's  Head,  and  many  others.  During  this 
period,  also,  the  Vale  of  Clwyd  was  a  wide  estuary  stretching  for 
many  miles  as  a  winding  fiord  into  the  interior  of  the  country. 
The.  action  of  the  waves  of  this  estuary  scooped  out  the  nume- 
rous caves  in  the  limestone  cliffs  which  now  bound  this  pictu- 
resque* vale.  At  Llandudno  a  continuous  sea-beach  may  be 
traced  from  high  water  mark  up  to  nearly  300  feet  above  it ;  at 
this  height  the  fiank  of  the  limestone  mountain  is  marked  by  a 
line  of  rounded  projections  and  recesses,  and  at  one  place  by  a 
series  of  caverns.  In  one  of  these  caves  Miss  Eyton  found  a 
shingle  identical  in  character  with  that  now  forming  on  the 
beach  below.  The  shells  found  in  the  raised  beach  are  the  same 
as  those  which  are  common  on  the  present  beach,  but  they  are 
intermingled  with  land  shells.    Round  the  shores  of  Wales  are 


also  to  be  met  with,  beds  of  silty  clay,  peat)  submerged  forests, 
and  blown  sand,  similar  in  character  to  those  on  the  shores  of 
Cheshire  and  Lancashire. 

The  vertical  movements  in  North  Wiles,  like  those  of  Scot- 
land, remind  one  of  a  series  of  vast  undulations  gradually  dying 
out  ;  but  the  evidence  seems  to  indicate  that  the  movements  in 
North  Wales  were  more  extensive  than  in  Scotland.  Advancing 
southwards  along  the  coast,  the  next  point  we  stop  at  is  Porlock 
Bay,  on  the  south  shore  of  the  Bristol  Channel.  The  superficial 
deposits  here  have  been  described  by  Godwin-Austen,  wlio  finds 
the  order  of  the  beds  to  be  as  follows,  beginning  with  the  highest 
bed  :  (1)  shingle  bank  ;  (2)  marine  silt ;  (3)  surface  of  plant 
growth  ;  (4)  fresh  water  mud  deposit ;  (5)  forest  growtli ;  and 
(0)  angular  detritus.  The  angular  detritus  rests  upon  the  strata 
belonging  to  the  Devonian  series,  and  is  clearly  derived  from 
theia.  It  occurs  on  all  the  high  ground  surrounding  the  bay, 
and  frequently  long  streams  of  it  can  be  traced  as  though  it  had 
been  brought  from  the  higher  to  the  lower  levels  by  a  glissade- 
like motion.  Sometimes  it  is  accumulated  in  thick  masses  at 
the  mouths  of  deep  glens.  At  others  it  contains  an  intermixture 
of  water-worn  pebbles  which  mark  the  sites  of  former  torrents. 
Its  peculiar  features  are  believed  to  be  due  to  the  action  of  frost, 
snow,  and  other  atmospheric  agencies  upon  a  land  which  re- 
mained for  a  long  time  above  the  sea.  Upon  this  detritus  lies 
the  forest  bed  ;  it  was  evidently  the  surface  on  which  the  trees 
grew,  since  wherever  the  stools  are  upright  they  are  seen  to  be 
rooted  in  it.  Surrounding  and  overlying  the  remains  of  the  old 
forest  is  a  blue  silt,  which  Godwin-Austen  is  inclined  to  believe 
is  of  fresh  water  origin,  from  the  abundance  of  vegetable  matter 
diffused  through  it,  and  the  absence  of  any  organic  remains. 
The  roots  of  the  trees  were  never  found  to  penetrate  into  this 
clay.  On  the  surface  of  this  clay  is  a  dark  band  formed  of  a 
mass  of  matted  vegetable  debris,  from  which  roots  can  be  traced 
into  the  clay ;  this  shows  that  it  was  the  surface  on  which  the 
plants  grew.  Upon  this  surface  rest  the  trunks  of  the  trees, 
whose  stools  still  remain  rooted  in  the  underlying  angular 
detritus.  The  trunks  were  in  some  instances  more  than  twentv 
feet  in  length,  and  in  no  case  were  they  observed  to  have  sunk 
below  the  surface  of  the  old  plant  growth.  The  trunks  are  em- 
bedded in  the  next  overlying  bed,  which  is  a  yellowish-brown 
sand,  containing  numerous  perfect  valves  of  Scrobicularia  pipe- 
rata.  And  latest  of  all  comes  the  shingle  beach.  The  layer  of 
angular  detritus  was  formed  when  the  land  was  higher  than  at 
any  subsequent  period,  and  we  should  therefore  assign  its  age  to 
Jamieson's  third  period,  or  that  when  the  land  of  Scotland, 
Cumberland,  and  Wales  re-emerged  after  the  great  depression  ; 
but  the  absence  of  any  indications  of  glaciers  or  of  glacial  marine 
beds  renders  it  possible  that  the  angular  detritus  represents  the 
first  three  periods  of  Jamieson's  table.  Godwin- Austen  adopts 
the  latter  alternative,  and  from  this  and  other  evidence  infers  that 
the  West  of  England  was  above  the  sea  during  the  whole  of  the 
glacial  period.  In  corroboration  of  this  he  alludes  to  the  im- 
mense masses  of  fiuviatile  deposits  around  the  Bristol  Channel, 
which  are  so  large  relatively  to  those  formed  by  other  English 
rivers  of  similar  size,  that  he  regards  them  as  the  accumulated 
glacial  alluvia  of  all  the  rivers  of  the  west,  from  the  Severn  to 
the  Tone  ;  and  the  equivalents  in  age  of  the  great  accumulations 
of  angular  debris.  The  patches  of  clay-witk-angular-flints,  •which 
occur  so  abundantly  over  the  North  Downs,  appear  to  corre- 
spond with  the  angular  detritus,  and  to  have  been  formed  by  the 
same  agencies  during  the  same  period.  Over  the  larger  portion 
of  these  Downs  no  marine  beds  of  post-pliocene  age  have  as  yet 
been  detected,  a  fact  which,  if  established,  would  indicate  that 
they  have  been  above  the  sea  while  Scotland  and  Wales  have 
been  twice  beneath  it  up  to  elevations  exceeding  the  height  of 
the  Downs.  In  connection  with  this  we  may  here  allude  to  the 
gravels  of  the  south-east  of  England,  which,  like  those  of  the 
west  referred  to  by  Godwin-Austen,  appear  to  have  been  gradu- 
ally accumulating  throughout  the  glacial  period.  The  forest 
bed  of  Porlock  Bay  occurs  under  such  circumstances  as  to  imply 
a  depression  of  about  120  feet  since  their  growth,  so  that  when 
the  old  forest  flourished  the  land  was  upwards  of  one  hundred 
feet  higher  than  at  present.  The  trees  did  not  begin  to  grow 
till  after  the  detritus  had  been  accumulated,  and  probably  not 
until  the  snowfields  had  passed  away,  which  was  probably  some- 
what before  the  termination  of  glacial  conditions  in  Wales  and 
Scotland.  And  if  the  angular  detritus  be  contemporaneous  with 
the  fiuviatile  gravels  of  the  West  of  England,  the  forest  is  pos- 
terior to  the  excavations  of  most  of  the  river  valleys.  In  short, 
it  grew  during  the  same  geological,  or  climatal,  phase  as  the 
older  forest  whose  remains  underlie  the  estuarine  clays  of  the  Tay 
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and  the  Tweed.  The  Porlock  forest  may  perhaps  have  grown  at 
the  same  time  as  the  submerged  forests  along  the  coast  of  Wales, 
us  in  Cardigan,  St.  Bride's,  and  Swansea  hays,  as  well  as  those 
already  alluded  to  along  the  shores  of  Lancashire  and  Cheshire. 
The  beds  4  and  3,  overlying  the  Porlock  forest  bed,  are  local, 
and  have  no  recognised  representatives  in  the  districts  already 
noticed.  Godwin- Austen  regards  them  as  proofs  of  a  depression 
and  re-elevation,  but  we  would  rather  assign  them  to  a  lake 
which  was  rapidly  filled  up.  The  time  occupied  could  not  have 
been  long,  since  both  were  formed  during  the  lifetime  of  a  tree, 
and  the  trunks  were  enveloped  in  a  marine  silt  before  they  had 
decayed.  The  Scrobicularian  sand  answers  to  the  yellow  clay 
all  along  the  low  shores  of  the  West  of  England,  and  corresponds 
with  the  coarse  clay  with  Scrobicularia  of  Scotland.  The  trees 
were  probably  killed  by  being  immersed  in  the  sea.  The  area 
about  the  Bristol  Channel  is  considered  to  be  near  the  southern 
limit  to  which  the  great  vertical  movements  of  the  glacial  period 
extended.  From  North  Wales,  where  the  land  sank  2000  feet 
or  more,  the  amount  of  depression  gradually  declined  towards 
the  south,  until  at  Porlock  Bay  it  did  not  exceed  one  hundred 
and  twenty  feet. 

On  the  southern  side  of  the  same  promontory  occur  gravels, 
boulders,  and  other  phenomena  which  corroborate  the  inferences 
drawn  from  what  is  seen  in  and  around  Porlock  Bay,  and  at  the 
same  time  indicate  that  the  same  peculiar  subaerial  conditions 
also  prevailed  there.  In  the  upper  part  of  the  basin  of  the 
Teign,  where  the  land  is  from  400  to  1500  feet  above  the  sea 
level,  are  numerous  boulders  of  granite  and  carboniferous  strata 
which  have  been  mainly  derived  from  spots  a  few  miles  from 
where  they  now  lie.  They  occur  chiefly  on  the  tops  of  the 
highest  elevations  and  on  the  upper  part  of  their  flanks.  At  the 
junction  of  the  North  and  South  Teign  rivers  is  a  hill,  the  face 
of  which  looks  up  the  stream.  On  this  slope  large  blocks  of 
granite  are  piled  on  one  another.  One  of  them,  the  Puckie 
Stone,  is  26  feet  long,  8  feet  8  inches  wide,  and  from  8  to  10  feet 
high ;  and  its  angles  are  more  or  less  rounded.  With  the 
exception  of  signs  such  as  these,  there  are  no  indications  of  any- 
thing like  glaciers.  The  remarkable  way  in  which  the  blocks 
are  distributed,  their  local  origin,  the  frequent  rounding  of  their 
angles,  are  best  explained  on  the  hypothesis  that  the  winter's  accu- 
mulation of  snow  was  only  partially  pressed  into  ice,  and  that 
during  the  heats  of  summer  the  general  dissolution  resulted  in 
torrents  which  carried  block-bearing  ice-rafts  a  short  distance  down 
the  valley.  Over  the  highlands  are  also  found  extensive  areas  of 
gravel,  mostly  angular,  but  containing  a  few  rolled  fragments. 
This  kind  of  gravel  is  not  met  with  in  the  lower  parts  of  the 
valleys,  and  appears  to  have  been  formed  prior  to  and  during  their 
excavation.  It  is  the  "  Old  Gravel"  of  Ormerod  ("Quar.  Jour. 
Geol.  Soc,"  xxiii.  p.  418),  and  doubtless  corresponds  with  the 
angular  detritus  of  Godwin- Austen.  There  are  no  traces  of  any 
part  of  this  district  having  been  submerged  during  the  post- 
pliocene  period ;  although  there  are  one  or  two  facts  which 
possibly  point  to  recent  vertical  movements  of  the  land.  Thus 
near  Sandgate,  750  feet  above  the  sea,  is  a  fine  gravel  arranged 
in  laminae  resting  on  granite.  The  lamince  dip  at  an  angle  of 
about  5°  N.N.W.,  thereby  showing,  says  Mr.  Ormerod  (1.  c. 
p.  424),  the  direction  in  which  the  granite  has  been  elevated 
since  the  deposition  of  the  gravel. 

Along  the  south  coast  of  Devonshire,  Pengelley  has  pointed 
out  numerous  proofs  of  recent  change  in  the  level  of  the  land. 
First  there  was  a  depression  whereby  the  country  was  rendered 
280  feet  lower  than  now  ;  this  was  followed  by  an  intermittent 
re-elevation  carrying  the  level  to  not  less  than  40  feet  above 
what  it  is  now ;  another  depression  succeeded,  resulting  in  the 
present  relative  position  of  sea  and  land.  We  have  a  difficulty 
in  correlating  these  movements  with  those  already  noticed.  The 
last  period  of  depression  answers  to  that  by  which  the  Porlock 
Bay  forest  was  destroyed ;  the  previous  period  of  elevation 
corresponds  to  that  during  which  the  Porlock  Bay  forest 
flourished,  and  Betula  nana  and  willows  grew  on  the  plains  of 
Bovey  Tracey.  The  few  plant  remains  as  yet  found  indicate  a 
highly  Arctic  climate,  and  so  far  this  is  in  harmony  with  Godwin- 
Austen's  opinion  that  the  angular  detritus  represents  the  larger 
portion  of  the  glacial  period.  The  great  submergence  of  Devon- 
shire is  undoubtedly  older  than  the  angular  detritus,  and  if 
Godwin- Austen  is  right  the  downward  movement  was  pre- 
glacial.  But  it  is  not  improbable  that  a  careful  inquiry  may 
prove  that  the  great  depression  of  Devonshire  was  contempo- 
raneous with  the  period  of  the  glacial  marine  clays  so  well 
developed  farther  north. 

Along  the  south  coast  there  are  frequent  occurrences  of  raised 


beaches  and  submerged  forests,  the  latter  being  covered  up  by 
marine  silts  and  peat  beds.  These  appear  to  be  relics  of  the 
third  and  fourth  periods  of  Jamieson ;  but  so  far  as  we  have 
been  able  to  ascertain,  there  are  no  signs  of  any  extensive  eleva- 
tion of  the  country,  nor  of  its  great  depression  beneath  a  sea.  If 
there  is  anything  to  represent  these  periods  it  is  the  great  sheets 
of  fluviatile  gravel,  and  perhaps  the  numerous  ossiferous  caves. 

Along  the  east  coast  from  Clacton  to  Flamborough  Head  there 
are  a  series  of  beds  of  especial  interest,  inasmuch  as  they  present 
some  important  links  connecting  the  boulder-clay  with  the 
pliocene  strata.  It  is  along  this  part  of  the  coast,  and  apparently 
along  it  only,  that  we  can  examine  strata  of  an  age  immediately 
antecedent  to  the  boulder-clay.  They  are  well  shown  in  the 
neighbourhoods  of  Cromer  and  Mundesley.  Lowermost  of  all, 
and  resting  on  the  chalk,  is  a  forest  bed  consisting  of  the  stumps 
of  an  old  forest  in  which  the  Scotch  fir,  the  spruce,  the  yew,  and 
the  oak  were  the  most  abundant  trees.  The  stumps  are  levelled 
off  in  the  same  way  as  those  in  the  forests  at  Porlock  Bay  and 
elsewhere,  and  are  covered  by  a  series  of  laminated  clays,  whose 
organic  contents  indicate  an  alternation  of  estuarine,  marshy,  and 
marine  conditions.  These  and  other  facts  are  generally  believed 
to  indicate  an  elevation  and  depression  of  earlier  date  than  any 
of  those  to  which  we  have  yet  alluded.  The  organisms  which 
then  flourished,  the  accumulation  of  lacustrine  silts,  the  forma- 
tion of  peat  bogs  and  marshes,  all  point  to  the  prevalence  of 
climatal  conditions  very  similar  to  those  which  obtained  during 
the  growth  of  the  peat  bogs  and  forests  of  subsequent  ages.  In 
these  older  beds,  however,  the  bogs  are  represented  not  by  peat, 
but  by  seams  of  lignite.  Upon  the  fluviomarine  series  rests  the 
boulder-clay  of  Norfolk,  which  is  said  to  be  unstratified,  and  to 
be  filled  with  small  and  large  blocks  of  far-transported  striated 
boulders.  What  we  here  term  boulder-clay  is  a  series  of  sandy 
brick  earths  sometimes  more  or  less  laminated,  and  occasionally 
fossiliferous.  The  local  geologists  recognise  three  boulder-clays, 
and  these  have  received  various  names.  The  lowermost  is 
termed  by  some  the  lower  boulder-clay,  by  others  the  lower 
glacial  drift ;  another  is  the  upper  boulder-clay  of  some,  and  the 
middle  glacial  drift  of  others.  In  addition  to  these  there  are, 
first,  a  third  boulder-clay  and  a  true  northern  or  upper  glacial 
drift.  The  variety  of  names  assigned  to  these  beds,  and  the 
varying  opinions  entertained  respecting  their  relative  ages,  are 
sufficiently  confusing.  In  the  first  place  we  believe  these  strata 
are  widely  different  in  character  from  the  boulder-clay  of  Scot- 
land. They  rest  upon  the  even  surface  of  the  underlying  clays, 
which  present  no  signs  of  having  been  ground  down ;  the  boulder- 
clay  is  not  formed  out  of  the  underlying  stratum;  and  hence  it 
may  be  inferred  it  has  not  resulted  from  the  action  of  an  ice  cap 
upon  an  emerged  land.  In  the  second  place  we  believe  the  beds 
are  marine.  It  is  true  that  the  clay  is  generally  unstratified  ; 
but  in  the  midst  of  it  there  occur  beds  of  gravel  and  clay  con- 
taining marine  shells ;  and  indeed  these  gravelly  and  sandy 
partings  are  more  frequent  as  we  advance  inland.  These  cha- 
racters, together  with  the  general  facies  of  the  shells  and  the 
Scandinavian  origin  of  many  of  the  boulders,  indicate  that  they 
are  a  series  of  marine  deposits  similar  to,  and  formed  under 
somewhat  analogous  conditions  as,  the  clays,  sands,  and  gravels 
of  Lancashire  and  Cheshire.  The  upper  surface  of  the  boulder- 
clay  at  Mundesley,  Cromer,  and  other  neighbouring  localities,  is 
very  uneven  and  much  eroded.  In  most  of  these  localities  also 
it  is  covered  by  a  gravelly  or  sandy  layer  highly  disturbed,  and 
known  as  the  contorted  drift.  Subsequent  to  the  formation  of 
these  beds,  many  of  the  Norfolk  valleys  have  been  excavated  and 
more  or  less  filled  up.  There  is  one  example  at  Mundesley, 
where  the  valley  is  scooped  out  almost  to  the  level  of  the  old 
forest  bed,  and  the  hollow  filled  up  with  valley-gravel,  peat, 
sand  (sancl  bars),  and  gravel,  probably  a  shingle  beach.  The 
Norfolk  beds  apparently  represent  all  the  periods  of  Professor 
Jamieson's  table.  The  Cromer  forest  flourished  when  the  land 
was  at  least  500  feet  higher  than  it  is  now,  and  more  or  less 
connected  with  the  continent.  We  have  no  space  to  discuss  the 
question,  but  there  is  considerable  probability  that  the  forest  was 
growing  at  the  same  time  as  the  mountains  of  Scotland  were 
enveloped  in  ice ;  the  fluviomarine  series  point  to  a  gradual  slow 
subsidence  of  the  land,  during  which  marshes,  lakes,  and  pro- 
bably peat  bogs,  were  prevalent.  We  have  little  doubt  that  some 
of  the  patches  were  once  the  sites  of  peat  mosses,  and  if  the 
opinion  is  a  correct  one,  these  are  the  oldest  yet  discovered,  far 
older  than  the  lower  layers  of  peat  in  the  Frith  of  Tay.  The 
land  still  sinking  the  laminated  clays,  the  boulder-clays  with  their 
associated  gravels  and  sands  were  heaped  up,  and  may  represent 
the  period  of  great  depression;  the  excavation  of  the  valley  and 
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the  accumulation  of  valley  gravels  may  be  assigned  to  the 
second  period  of  elevation,  and  the  filling  up  of  the  valley  at 
Mundesley  and  other  places  in  Norfolk  to  a  second  period  of 
depression.  There  is  little  or  nothing  to  bear  witness  to  a 
recent  re-elevation.  Farther  north,  or  along  the  maritime 
margin  of  Lincolnshire  and  Yorkshire,  there  are  clear  proofs  of 
this  recent  upward  movement. 

The  post-pliocene  strata  of  Yorkshire  and  Lincolnshire  have 
recently  been  studied  by  Messrs.  Wood  and  Rome,  whose  paper 
is  published  in  the  24th  volume  of  the  "  Quarterly  Journal  of 
the  Ceological  Society  of  London."  The  structure  of  the 
district  is  so  complicated  that  we  cannot  go  into  details  to 
correlate  the  various  beds  with  those  met  with  on  the  other 
coasts  of  Croat  Britain  ;  the  difficulty  is,  moreover,  enhanced 
by  the  scantiness  of  the  fossil  evidence.  Stating  the  succession 
of  events  in  the  briefest  manner  possible,  it  appears  that  there 
was  first  a  time  when  the  land  was  high  and  covered  with  ice, 
which,  sliding  outwards  towards  the  sea,  ground  down  the 
oolitic,  liassic,  and  cretaceous  formations,  carving  out  the  bolder 
outlines  of  the  country,  forming  great  funnel-shaped  valleys, 
and  covering  the  high  lands  with  a  layer  of  an  exceedingly 
chalky-white  clay,  entirely  free  from  foreign  boulders,  unstra- 
tified  and  unfossiliferous.  This  deposit  is  just  such  a  one  as 
we  should  imagine  would  represent  in  a  district  abounding  in 
chalk  and  limestones  the  true  boulder  clay  of  Scotland.  Then 
followed  a  period  of  considerable  depression,  during  which  a 
series  of  purple  clays  with  associated  gravels  and  sands  were 
deposited.  The  material  composing  these  appears  to  be  the  red 
rocks  of  central  England.  The  purple  clays  are  in  marked 
contrast  with  the  white  clay,  not  only  as  regards  the  colour,  but 
also  in  containing  northern  boulders.  The  next  deposits 
consist  of  another  series  of  gravels  and  clays,  termed  by  the 
authors  Hessle,  which  occurs  under  circumstances  implying  a 
minor  depression  of  the  district.  This  we  should  be  disposed 
to  refer  to  the  same  period  of  depression,  since,  so  far  as  we  can 
gather,  there  is  nothing  below  the  Hessle  series  to  indicate  an 
immediately  antecedent  period  of  elevation.  That  there  was 
an  upward  movement  after  the  deposition  of  the  Hessle  clay 
is  not  improbable,  if  we  consider  the  relations  which  this 
clay  has  with  some  of  the  deposits  near  the  shore.  These 
relations  are  thus  described  by  Messrs.  Wood  and  Rome  : — 
"  On  the  eastern  slope  of  the  Wold,  however,  at  Kirmington, 
in  north-east  Lincolnshire  (ten  miles  south  of  Hull),  and  at  an 
elevation  (as  we  estimate)  of  between  100  and  150  feet  above 
the  sea,  corresponding  to  the  higher  limits  of  the  Hessle  clay, 
there  occurs  a  deposit  which,  unless  it  belongs  to  that  clay, 
and  forms  an  estuarine  portion  of  it,  as  we  infer  it  does,  has 
no  place  in  the  coast  section.  This  deposit  consists  of  a  brick 
clay,  interbedded  with  sands  and  capped  by  a  thick  bed  of  large, 
rounded,  or  beach-rolled  Hints.  The  clay  has  yielded  some  horns 
of  a  Cervus,  and  also  the  estuarine  or  littoral  mollusca,  Scrobicula- 
ria  piperata  and  Mytilus  cdulis.  Its  isolated  character  (although 
we  believe  that  it  extends  into  the  adjoining  parish  of  Great 
Limber)  coupled  with  its  estuarine  fauna,  and  its  occurrence  at 
almost  the  extreme  limit  of  elevation  to  which  we  have  been 
able  to  trace  the  Hessle  clay,  as  well  as  the  apparent  continuity 
which  it  has  horizontally  with  that  clay,  conspire  to  indicate 
that  it  is  a  portion  of  the  Hessle  clay  formation."  Assuming, 
then,  that  this  peculiar  deposit  is  the  estuarine  condition  of  the 
Hessle  clay,  we  find  that  at  Hull  there  are  the  remains  of  an  ancient 
forest,  the  trees  of  which  grew  on  a  surface  formed  partly  of  the 
Hessle  clay  and  partly  of  an  estuarine  silt.  The  trees  are  over- 
lain by  20  feet  of  the  silt  abounding  throughout  in  shells  of 
Scrobicularia  piperata,  Tellina  solichda,  Cardium  edule,  Littorina 
littorea,  &c.  As  this  forest  is  now  from  20  to  37  feet  below  high 
water  mark  the  period  of  elevation  would  seem  to  have  been 
subsequent  to  the  Hessle  clay.  The  troughs  filled  with  gravel 
underlying  the  same  silt  probably  belong  to  the  same  period. 
That  there  has  been  a  subsequent  depression  and  re-elevation  is 
clear,  since  a  large  portion  of  the  fens  and  low  marshy  lands  of  Lin- 
colnshire are  formed  of  this  silt.  Before  leaving  the  East  of  Eng- 
land, allusion  may  be  made  to  the  great  sheets  of  rolled-flint  gravel 
spread  over  considerable  areas  in  various  parts  of  the  country, 
and  which  are  evidently  older  than  the  valley  gravels.  The  thick 
deposits  called  the '  Thames  gravel ;'  the  gravel  of  the  Cambridge- 
shire and  Lincolnshire  Fens  ;  and  that  which  extends  for  many 
miles  along  the  foot  of  the  Yorkshire  wolds,  are  all  examples  of 
the  deposit  we  refer  to.  Some,  and  probably  all,  of  the  gravels 
belong  to  the  same  period  as  the  boulder  clays  of  Norfolk  and 
the  Hessle  clays  of  Lincolnshire  ;  moreover,  certain  facts  which 
cannot  be  detailed  here  would  lead  us  to  infer  the  probability 
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that  they  belong  to  the  same  geological  phase  as  the  drifts  of 
Strethill,  Moel  Tryfane,  and  Macclesfield.  The  gravels  were 
formed  when  the  land  was  so  depressed  that  the  sea  extended 
in  great  bays  up  the  broad  eastern  valleys  ;  thus  it  extended  up 
the  valley  of  the  Thames  as  far  as  Maidenhead ;  it  filled  the 
low  lands  surrounding  the  Wash  as  far  south  as  Cambridgeshire  ; 
and  it  flowed  up  the  basin  of  the  Huniber  almost  as  far  as  Notting- 
ham on  the  south,  Doncaster  on  the  west,  and  Yorkshire  on  the 
north.  They  were  derived  in  great  measure  from  the  more 
central  parts  of  England  as  well  as  from  the  great  promontories 
which  separated  the  above-mentioned  bays.  These  bays  are 
called  areas  of  denudation  by  Mr.  Wood.  One  of  these 
promontories  now  forms  the  Wealden  area,  and  in  the  opinion 
of  Mr.  Wood  much  of  the  denudation  of  that  area  has  taken 
place  during  the  glacial  and  post-glacial  times.  In  connection 
with  this,  the  question  suggests  itself  whether  the  gravels  of 
Pevensey  flats  and  of  Romney  Marsh  may  not  have  been  de- 
rived from  the  waste  of  the  old  Wealden  district,  before  the  for- 
mation of  the  present  river  valleys  and  valley  gravels. 

The  history  of  the  world  during  the  post-pliocene  period  is  so 
vast  a  subject  that  it  i3  impossible  to  describe  it  fully  in  a  single 
article.  In  order  to  make  out  the  physical  geography  only  of 
the  period  we  should  require  to  proceed  from  country  to  country, 
determining  what  lands  were  above  and  what  below  the  sea. 
And  to  correlate  the  strata  of  each,  we  should  have  to  trace  out 
the  old  river  valleys,  lakes,  forests,  and  estimate  the  amount  of 
denudation  which  has  taken  place.  We  should  meet  with 
the  lava  streams  and  pumiceous  ashes  which  issued  from  the 
then  active  volcanoes,  many  of  which  are  now  nothing  more  than 
decaying  craters.  In  addition  to  all  this,  we  should  have  to 
study  the  faunas  and  floras,  in  order  to  ascertain  how  they  were 
distributed,  and  in  what  respects  that  distribution  differed  from 
the  one  at  present  prevailing.  France,  Germany,  Switzerland, 
Norway,  Sweden,  Russia,  North  America,  and  many  other 
countries,  possess  strata  of  this  age.  In  most  of  them  we  find 
that  they  have  been  subjected  to  a  series  of  depressions  and 
upheavals  so  remarkably  coincident  with  those  of  Great  Britain, 
that  we  need  not  hesitate  to  refer  them  to  some  common  cause. 
A  few  examples  from  locahties  far  apart  is  all  we  can  give 
in  support  of  this  assertion.  The  following  summary'  by 
Sir  Charles  Lyell  of  Morlot's  observations  on  the  successive 
phases  of  glacial  action  in  the  Alps  will  answer  for  that  part  of 
Europe.  He  remarks  that  the  phases  which  are  plainly  ob- 
servable are  four  in  number.  First  (1),  there  was  a  period  when 
the  ice  was  in  its  greatest  excess,  and  the  glacier  of  the  Rhone 
not  only  reached  the  Jura,  but  climbed  to  the  height  of  2015 
feet  above  the  level  of  Neufchatel,  and  3450  feet  above  the 
sea.  Next  (2)  there  came  a  time  when  the  great  glaciers  re- 
treated within  the  Alpine  valleys  so  as  to  disappear  entirely,  not 
only  from  the  Jura  mountains,  but  also  from  all  the  low-  country 
between  them  and  the  Alps.  The  diminution  of  the  glaciers  is 
attributed  to  a  general  subsidence  of  the  country  of  at  least  1000 
feet.  During  this  period  the  stratified  masses  of  sand  and  gravel, 
called  the '  ancient  alluvium,'  were  arranged  and  accumulated  by 
means  of  rivers  and  lakes.  (3)  Again  the  glaciers  advanced 
and  lengthened  without,  however,  attaining  their  former  huge 
dimensions.  (4)  A  second  retreat  followed,  and  the  glaciers 
shrunk  up  into  their  present  limits,  their  dissolution  giving  rise 
to  another  accumulation  of  stratified  gravels,  which  now  form 
terraces  above  the  alluvial  plains  of  existing  rivers.  Represen- 
tatives of  all  these  four  periods  are  sometimes  to  be  seen  in  one 
locality,  as,  for  example,  in  the  gorge  of  the  Dranse,  near 
Thonon.  There  the  lowest  bed  is  a  boulder  clay  (1)  twelve  feet 
thick  and  containing  blocks  of  Alpine  limestone.  It  is  covered 
by  150  feet  of  regularly  stratified  layers  of  pebbles.  (2)  Above 
this  is  another  boulder-clay  (3),  with  erratic  blocks  and  striated 
pebbles.  And  at  a  short  distance  off  terraces  of  stratified 
gravels  and  sands  (4)  occur  at  heights  of  20,  50,  100,  and  150 
feet  above  the  level  of  the  Lake  of  Geneva,  whose  position 
shows  that  they  are  newer  than  the  second  boulder-clay.  In 
some  of  the  terraced  deposits  remains  of  Elcphas  primigenius 
have  been  discovered.  Near  this  place  there  is  the  delta  of  the 
Tiniere,  which  is  known  to  correspond  in  age  with  the  50 
feet  terrace.  In  this  delta  have  been  found  layers  of  antique 
relics,  arranged  in  chronological  order,  beginning  with  those  of 
the  Roman  period  near  the  top,  and  ending  with  those  of  the 
stone  age  at  a  greater  depth.  Sir  Charles  Lyell  says  that 
"  upon  the  whole  it  is  impossible  not  to  be  struck  with  an 
apparent  correspondence  in  the  succession  of  events  of  the 
glacial  period  of  Switzerland,  and  that  of  the  British  Isles, 
before  described.    The  time  of  the  first  Alpine  glaciers  of 
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colossal  dimensions,  when  that  chain  was  perhaps  several 
thousand  feet  higher  than  now,  may  have  agreed  with  the  first 
continental  period,  when  Scotland  was  invested  with  a  universal 
crust  of  ice.  The  retreat  of  the  first  Alpine  glaciers,  caused 
partly  hy  a  lowering  of  that  chain,  may  have  heen  synchronous 
with  the  period  of  great  submergence  and  floating-ice  in 
England.  The  second  re-elevation  of  the  Alps  may  have 
coincided  in  date  with  the  re-elevation  of  the  Alps  as  well 
as  of  the  Scotch  and  Welsh  mountains ;  and  lastly,  the  final 
retreat  of  the  Swiss  and  Italian  glaciers  may  have  taken  place 
when  man  and  the  extinct  mammalia  were  colonising  the 
north-west  of  Europe  and  beginning  to  inhabit  areas  which  had 
formed  the  bed  of  the  glacial  sea  during  the  era  of  chief 
submergence.  But  it  must  be  confessed,  that  in  the  present 
state  of  our  knowledge,  these  attempts  to  compare  the  chro- 
nological relations  of  the  periods  of  upheaval  and  subsidence  of 
areas,  so  widely  separated  as  are  the  mountains  of  Scandinavia, 
the  British  Isles,  and  the  Alps,  or  the  times  of  the  advance 
and  retreat  of  glaciers  in  those  several  regions,  and  the  greater 
or  less  intensity  of  cold,  must  be  looked  upon  as  very  conjec- 
tural." 

Most  of  the  deposits  of  France,  Spain,  and  central  Europe, 
consist  of  boulder-containing  clays,  gravels,  sands,  and  loess 
similar  to  the  beds  at  Thonon  in  general  character,  and,  like 
them,  they  contain  an  assemblage  of  terrestrial  animals  and 
shells  mingled  with  fresh-water  species.  In  the  great  majority 
of  cases  they  occupy  the  river  valleys.  Most  of  the  contents  of 
the  caves  in  the  same  area  appear  to  have  been  introduced 
during  this  period  ;  and  these,  together  with  the  stratified 
deposits,  give  frequent  indications  that  the  climate  was  on 
the  whole  colder  than  at  present,  and  that  the  country  was 
subject  to  great  inundations,  and  was  provided  with  an  enor- 
mous lacustrine  area. 

In  North  America  geologists  have  recognised,  (1)  a  glacial 
period,  during  which  the  boulder  clay  was  formed.  Dana  dis- 
cusses the  question  whether  it  is  due  to  icebergs,  as  urged  by 
one  party  of  geologists,  or  to  glaciers,  as  urged  by  a  second  ;  and 
he  decides  in  favour  of  the  glacier  theory,  although  icebergs  may 
have  been  the  cause  of  some  of  the  phenomena  along  the  margin 
of  the  land.  He  believes  the  land  was  much  higher  than  now, 
and  that  the  ice  was  a  continuous  sheet  -thousands  of  feet  thick 
over  Canada  and  the  more  northern  of  the  United  States.  Next 
came  what  is  called  the  'Champlain  epoch'  (2),  which  is  repre- 
sented by  fluviatile,  lacustrine,  and  marine  formations.  The 
marine  strata,  containing  shells,  have  been  traced  to  various 
heights  above  the  sea  level,  100  feet  near  Brooklyn,  393  feet  on 
the  shores  of  Lake  Champlain,  and  upwards  of  400  feet  on  the 
Ottawa  river.  At  heights  much  greater  than  this  they  pass  im- 
perceptibly into  the  lacustrine  and  fluviatile  strata.  They  con- 
sist of  loams,  clays,  and  gravels,  which  in  some  cases  have  the 
same  laminated  character  as  some  of  the  glacial  marine  beds  of 
Europe  ;  like  them,  also,  they  are  frequently  overlain  by 
curiously  contorted  strata.  The  formation  is  in  places  thousands 
of  feet  thick,  and  its  upper  level  gradually  diverges  from  that 
of  the  river  or  of  the  sea  as  we  advance  north.  Thus  in  the 
case  of  the  fluviatile  deposits  the  upper  level  is  35  feet 
above  the  river  at  Newhaven;  36  miles  farther  north,  at 
East  Hartford,  in  Connecticut,  the  difference  is  40  feet ;  and 
then  the  difference  gradually  increases,  until  at  Willimannsett, 
in  Massachusetts,  178  miles  north  of  East  Hartford,  it  amounts 
to  194  feet,  and  at  Hanover,  still  further  north,  to  216£  feet. 
On  the  north  shore  of  Lake  Sup  erior  the  upper  level  is  330  feet 
above  the  lake.  The  same  thing  is  observable  in  the  marine 
beds :  thus  at  New  York  they  extend  to  15  feet  above  the  sea 
level ;  at  Montreal  to  450  feet ;  and  in  Barrow's  Straits  in  the 
Arctic  regions  to  1000  feet  above  that  level.  The  continent 
during  this  period  was  depressed,  the  amount  of  depression 
increasing  from  south  to  north.  During  this  period  the  glaciers 
diminished,  and  many  of  the  valleys  scooped  out  in  the  pre- 
ceding period  were  filled  with  debris.  In  the  next  (3)  or 
'Terrace'  epoch,  the  land  was  re-elevated,  the  beds  of  the 
Champlain  period  were  cut  down  into  terraces  by  rivers,  and  the 
present  river  valleys  formed.  Subsequent  to  these  there  are 
beds  belonging  to  the  age  of  man  ;  such  are  the  flats,  deltas,  sea- 
beaches,  and  sand  drifts  which  line  the  coasts,  and  the  shelly 
marls  and  peats  which  occur  in  the  more  inland  districts  ;  not- 
withstanding a  few  points  of  difference,  there  is  an  evident 
resemblance  to  the  European  deposits  of  the  same  age.  There 
are  the  same  up  and  down  movements,  and  the  same  signs  of  a 
gradual  amelioration  of  the  climate.  The  depression  is  most 
marked  where  the  snow  and  ice  were  thickest  and  most  enduring, 


so  that  in  the  United  States  it  increased  from  the  southetri 
limits  of  the  drift  area  to  the  Arctic  regions ;  while  in  Europe 
its  amount  appears  to  have  been  in  some  way  dependent  upon 
the  height  of  the  land.  The  enormous  width  of  North  America, 
and  its  great  height  as  compared  with  Great  Britain,  facilitate 
the  comparison  of  the  contemporaneity  of  the  submarine,  marine, 
and  supra-marine  deposits  ;  whereas  in  Great  Britain  they  are 
so  disconnected  that  it  is  difficult  to  prove  that  the  supra-marine 
formations  of  southern  England  are  of  the  same  age  as  some  of 
the  submarine  beds  farther  north.  In  the  North  American  area 
the  valleys  and  valley  deposits  appear  to  have  been  formed  at  a 
somewhat  earlier  phase  than  in  England.  The  various  strata 
in  Canada  have  the  names  indicated  in  the  following  table. 
They  are  arranged  in  divisions,  of  which  the  uppermost 
(III.)  is  probably  the  Canadian  equivalent  of  Jamieson's 
fourth  and  fifth  periods ;  that  marked  II.  is  the  equivalent  of  the 
glacial  marine  beds ;  and  that  marked  I.  corresponds  to  the 
boulder  clay  of  Scotland.  The  beds  under  division  II.,  occur- 
ring in  East  Canada,  are  chiefly  submarine,  and  those  occurring 
in  West  Canada  are  chiefly  supra-marine. 

III. 

Shell  marl ;  calcareous  tufa ;  peat  ochres ;  bog  iron  and 

manganese  ores. 
Modern  alluvions. 


West  Canada. 

Algoma  sand. 
Artemisia  gravel. 
Saugcen  fresh  water  clay  and 
sand. 

Erie  clay. 


II. 


East  Canada. 

St.  Maurice  and  Sorel  sands. 
Saxicava  sand  of  Montreal. 
Upper  sand  and  gravel  of  Beaufort. 
Upper  Champlain  clays  and  sands 
of  Vermont. 

Leda  clay  of  the  St.  Lawrence  and 

Ottawa. 
Lower  shell  sand  of  Beaufort. 
Lower  Champlain  clay  of  Vermont. 


I. 

Boulder  formation,  or  glacial  drift. 
Auriferous  drift  of  Eastern  Canada. 

In  reading  the  foregoing  paragraphs  a  frequent  use  of  such 
expressions  as  'geological  phase,'  'representing,'  and  'equiva-. 
lents,'  are  applied  to  strata  of  different  areas.  They  are  em- 
ployed for  want  of  better  terms,  and  seem  to  require  some 
explanation.  It  will  have  been  noticed  that  each  country 
referred  to  has  passed  through  a  series  of  changes  in  the  same 
order,  and  that  certain  beds  or  formations  have  been  produced 
during  each  change.  These  are  said  to  be  the  equivalents  or 
representatives  of  each  other  because  they  occupy  the  same  place 
in  the  succession  of  events,  but  it  is  by  no  means  to  be  inferred 
that  we  regard  them  as  contemporaneous.  The  question  is  pur- 
posely left  open.  It  has  yet  to  be  proved  what  their  dates  are 
relatively  to  each  other.  It  is  possible,  and  probable,  that  beds 
of  every  geological  phase  were  forming  in  various  parts  of  the 
globe  at  the  same  time.  The  carse  clay  of  Scotland  may  have 
been  contemporaneous  with  the  boulder  clay  of  some  parts  of 
the  Arctic  regions.  We  imagine  those  beds  were  forming  at  the 
same  time  which  were  situated  in  the  same  climatal  zones,  and 
that  the  glacial  marine  beds,  for  example,  were  deposited  earlier 
in  the  south  than  in  the  north.  However,  these  are  questions 
with  which  we  have  nothing  to  do.  The  main  conclusions  to 
which  we  are  led  are,  that  there  is  a  marked  geological  se- 
quence ;  that  we  can  form  a  fair  estimate  of  the  geological  age  of 
a  series  of  strata  by  a  careful  consideration  of  the  circumstances 
under  which  they  occur ;  that  there  has  been  but  one  cold 
period,  not  two  as  some  geologists  have  contended ;  and  that  the 
climate  became'  warmer  by  degrees.  The  apparent  alternation 
of  temperature  arises  from  the  land  having  been  higher  at  one 
time  than  at  another,  and  the  glaciers  more  extended  when  the 
land  was  high.  Nevertheless,  there  is  no  proof  that  at  the  same 
height  above  the  sea  the  general  climate  was  more  severe  during 
the  second  period  of  elevation  than  during  the  previous  period 
of  depression.  In  Sauth  America,  also,  there  appear  to  be  beds 
which  are  analogous  to,  if  not  the  direct  counterparts  of,  those  of 
North  America.  Boulder  clays  abound  from  Cape  Horn  to 
several  degrees  farther  north ;  boulders  cover  vast  areas  as  far 
north  as  the  41st  degree  of  south  latitude ;  and  fossiliferous 
gravels,  sands,  and  clays  stretch  from  the  sea  to  several  hundreds 
of  feet  above  it,  some  of  which  constitute  the  soil  of  the  great 
Pampean  plains.  From  their  nature,  mode  of  occurrence,  and 
fossil  contents,  these  may  be  regarded  as  illustrating  the  same 
condition  of  things  as  the  boulder  clays  and  glacial  marine 
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deposits  ol  this  country.  Their  ages  may  he  approximately  the 
same,  but  on  this  point  it  would  be  premature  to  give  a  decided 
opinion  until  we  have  correlated  chronologically  the  strata  of 
the  eastern  and  western  hemispheres,  a  result  which  geologists 
will  accomplish  ere  many  years  have  elapsed. 

Much  that  relates  to  the  post-pliocene  period  has  been  left 
unsaid,  but  the  deficiency  is  in  part  made  good  in  the  articles 
relating  to  man,  bogs,  submarine  forests,  caves,  and  glaciers. 
We  must  now  turn  our  attention  to  the  organisms  of  the  period, 
with  a  view  to  determining  how  far  they  do  or  do  not  corrobo- 
rate the  inferences  drawn  from  the  stratigraphical  details.  This 
part  of  the  inquiry  also  has  its  difficulties,  and  too  much  stress 
should  not  be  laid  upon  the  conclusions  founded  upon  a  narrow 
basis,  although  they  may  be  couched  in  highly  positive  expres- 
sions. For  example,  the  mere  fact  of  a  flint  implement  having 
been  found  beneath  the  leg  of  a  cave  bear  or  a  tichorine  rhino- 
ceros, in  which  every  bone  retains  its  natural  position,  is  not 
necessarily  a  proof  that  the  man  who  made  the  implement  lived 
at  the  same  time  or  before  those  animals.  For  if  the  bed  in 
which  they  are  found  be  among  the  earliest  deposited  after  the 
long  period  of  cold,  we  ought  to  be  thoroughly  satisfied  that  the 
old  rhinoceros  had  not  been  preserved  in  ice  for  centuries  before 
its  remains  were  transferred  to  the  place  where  we  find  them. 
Many  reasons  exist  for  believing  there  was  such  a  period  of  cold 
in  the  districts  where  such  phenomena  are  met  with ;  and 
Siberia  affords  abundant  evidence  that  bodies  belonging  to 
extinct  species,  such  as  the  tichorine  rhinoceros,  yet  retain  not 
only  the  ligaments  uniting  the  bones,  but  even  the  flesh  entire. 
Again,  we  ought  to  be  prepared  to  carefully  sift  the  evidence 
relating  to  extinct  mammalia,  more  especially  such  as  are  found 
in  the  true  boulder  clays,  and  in  the  strata  immediately  overly- 
ing them.  We  know  that  a  large  portion  of  the  land  in  liigh 
latitudes  has  been  planed  down  and  moulded  by  ice,  and  if  there 
were  any  strata  belonging  to  the  warmer  period  immediately 
preceding  the  climax  of  the  glacial  period,  we  should  naturally 
expect  to  find  both  them  and  their  organic  contents  mingled  to  a 
greater  or  less  degree  in  strata  of  a  later  date.  Derived  fossils 
are  known  to  be  frequent  in  all  beds  of  post-pliocene  age.  There 
is  no  difficulty  in  recognising  those  which  belong  to  the  mesozoic 
and  pakeozoic  rocks  ;  but  there  is  a  difficulty  in  distinguishing 
between  the  fossils  belonging  to  the  early  and  middle  portions 
of  the  post-pliocene  periods,  and,  so  far  as  we  are  aware,  few 
attempts  have  been  made  to  separate  them.  The  difference  in 
date  would  be  comparatively  unimportant  from  a  geological 
point  of  view,  although  it  might  amount  to  thousands  of 
years. 

Dim  as  are  the  conceptions  we  have  of  the  fluctuating  form  of 
the  land  of  the  post-pliocene  period,  of  the  physical  events 
which  transpired,  and  of  the  animals  and  plants  which  then 
flourished,  still  these  conceptions  supply  to  the  imagination  a 
sufficiently  bizarre  picture  of  Europe  as  it  once  was.  Looked  at 
from  a  broad  point'of  view,  it  was  at  one  time  a  continent  so  con- 
nected probably  with  other  continents,  that  an  animal  could  walk 
from  Cape  Horn  through  Greenland  and  Scandinavia  to  the  Cape 
of  Good  Hope ;  and  from  the  Cape  of  Good  Hope  through  Pales- 
tine, the  plains  of  Asia,  and  across  Behring's  Straits,  back  again 
to  Cape  Horn.  He  would  traverse  ice-fields,  compared  with 
which  those  of  the  present  day  are  but  puny  representatives,  and 
forests  of  unusual  grandeur.  The  continent  would  give  place  to 
a  wilderness  of  islands,  and  would  again  reappear  to  be  clothed 
with  woods,  ice-fields,  and  lakes.  The  mammalia  of  the  period 
were  constructed  on  a  gigantic  scale,  and  all  the  lands  south  of 
about  55u  N.  lat.  supported  a  great  variety  of  species,  many  of 
which  flourished  in  countless  herds.  Thus  in  that  small  area 
which  is  now  called  the  British  Isles,  there  lived  contempo- 
raneously upwards  of  forty  species,  or  many  more  than  are  to  be 
found  there  now.  Not  only  this,  but  what  is  still  more  remarkable, 
many  of  those  species  were  of  vast  dimensions,  and  belonged  to 
genera,  some  of  which  are  only  represented  now  in  the  far  north, 
while  others  are  met  with  in  the  far  south,  as  in  India,  South 
Africa,  and  South  Asia. 

On  glancing  over  the  following  list,  the  mammalian  fauna  of 
the  period  has  what  we  may  call  a  continental  facies ;  some  of 
the  genera  are  represented  by  their  largest  species ;  and  the  cha- 
racteristic genera  of  the  present  continent  and  Africa  had  a  wider 
range,  more  especially  towards  the  north.  Another  feature  will 
also  be  noticed,  which  is  without  a  parallel,  so  far  as  intensity 
is  concerned,  in  the  present  geographical  distribution  of  mam- 
mals; viz.,  that  genera  with  the  largest  individuals  are  represented 
by  several  species  on  the  same  area  which  have  almost  coincident 
range. 
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MAMMALIAN   FAUNA  OF  THE  BRITISH  ISLES  IN  FOST-PUOCKN K 
TIMES. 

Order.  Genus  and  specie* 


Great  Britain.  Frame. 

Bimana.                    Homo.  • 

Carajrora.                Ursus  arctos.  * 

U.  spebcus.  • 
U.  ferox. 

Meles  taxus.  * 
Ciulo  luscus. 


Mustela  crininra. 

M.  putorius.  • 
M.  inartes.  * 
Lutm  vulgaris. 

Canis  vulpes.  * 
C.  lupus.  * 
Hyicnu  spcla:a.  • 
Felis  catiis. 
F.  lynx. 

F.  (antiqua)  pardus. 

F.  lco,  var.  gpela>u8.  • 

ilachairodus  latidens.  • 

Artiodactyla. 

Megaocros  Hibernicus.  • 
Alecs  malchis.  * 
Cervus  tarandus.  • 
C.  Browni. 

C.  capreolus.  * 
C.  dicranios. 

C.  claphus.  * 
Ovibos  moschatus.  • 
Bos  primigenius.  * 
Bison  priscus.  • 
Hippopotamus  major.  * 
Sus  serofa.  * 

Perissodaotyla. 

Equus  fossilis. 
Rhinoceros  etruscus. 
R.  megarhinus. 

R.  Merckii.  * 
R.  tichorinus.  * 

Proboscidea. 

Elephas  meridionalis.  • 
E.  priscus. 

E.  antiquus.  *  » 
E.  primigenius.  * 

Cheiroptera. 

Rhinolophus  fen  um  equinum. 
Vespertilio  noctula. 

Insectivora. 

Sorex  moschatus.  * 
S.  vulgaris.  * 
Talpa  europaia. 

Rodentia. 

Lemur  sp. 

Lepus  cuniculus.  • 
L.  timidus.  * 
Lagomys  spelxus. 

Spermophilus  erythrogenoides.  * 
S.  citillus. 

Arvicola  pratensis.  * 

A.  agrestis.  • 

A.  amphibia.  * 

Mus  museulus. 

Castor  trogontherium. 

C.  fiber.  » 

In  the  corresponding  latitudes  of  eastern  Europe  23  species 
of  post-pliocene  age  are  known.  Most  of  these  are  iden- 
tical with  English  species.  Amongst  others  may  be  cited, 
Ursus  spelceus,  Mustela  martes,  Lutm  vulgaris,  Canis  vulpes,  C. 
lupus,  Hyama  spelcea,  Felis  spelaa,  Cervus  tarandus,  Bos  primi- 
genius, Bison  prisons,  Mcrycotherium,  Sus  scrofa,  Equus  fossilis, 
Elasmotherium,  Ehinoceros  tichorinus,  Elephas  jirimigenius,  and 
representatives  of  the  dormice,  hamsters,  voles,  and  rabbits.  In 
general  features  the  faunas  were  similar  in  both  places,  but 
whereas  Hippopotamus  and  Machariodus  have  not  as  yet 
been  found  in  the  east,  so  Mcrycotherium  and  Elasmotherium 
appear  to  be  absent  in  the  west.  Again,  the  cave  bear  was  un- 
usually abundant  in  the  east,  while  the  cave  hyama  was  com- 
paratively rare.    In  England,  the  hyoena  was  abundant. 

In  France,  the  fauna  was  very  similar  to  that  of  England  as 
indicated  by  the  foregoing  table,  but  in  addition  to  these,  there 
were  some  which  have  not  been  recorded  in  the  English  post- 
pliocene  deposits.  They  are,  Capra  hispanica,  Antilope  rufi- 
capra,  Antilope  Saiga,  Castor  curopceus,  Arctomys  marmota,  Arct. 
n.  sp.,  Felis  lynx,  Felis  sp.  allied  to  the  leopard,  and  Hyccna 
striata.  In  the  southern  part  of  France,  as  along  the  slopes  of 
the  Pyrenees,  the  caverns  and  the  ossiferous  strata  in  the  river 
valleys  contain  the  remains  of  certain  species  which  connect  the 
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fauna  of  England  in  the  post-pliocene  age  with  the  African 
fauna  of  the  present  clay.  Thus,  in  the  caverns  of  Aurensan,  the 
African  rhinoceros  and  lion,  or  animals  scarcely  different  from 
them,  have  left  their,  remains  in  association  with  the  mammoth 
and  its  associates.  M.  Lartfit,  who  has  so  long  and  so  success- 
fully studied  the  palaeontology  of  this  period,  has  convinced  him- 
self, not  only  that  certain  species  came  in  and  died  out  during 
this  epoch,  hut  that,  so  far  as  France  is  concerned,  he  has  heen 
enahled  to  trace  the  order  in  which  they  disappeared.  This 
order  serves  as  a  kind  of  chronological  table,  and  if  confirmed, 
will  he  exceedingly  useful.  His  idea  of  the  relative  antiquity 
of  those  species  is  expressed  in  the  following  list,  in  which  the 
first-mentioned  was  the  first  to  disappear  from  the  soil  of 
France,  either  by  extinction  or  by  emigration  to  other  lands, 
and  the  rest  followed  in  the  order  indicated  : — 

SUrsus  spclaous. 
Hyama  spelxa. 
Felis  spekcus. 
o  (  Elephas  primigenius. 
'  I  Rhinoceros  tichorinus. 
|  Megaceros  Hibernicus. 
'  \  Cervus  tarandus. 
.  j  Bison  priscus. 
'  \  Bos  priinigcnius. 

It  is  not  settled  that  their  departure  was  precisely  in  the  order 
given,  but  the  sequence  is  considered  to  be  well  marked  for  the 
groups  bracketed  together.  Man  appeared  before  the  last  on  the 
list  had  retired  from  the  country,  but  it  is  a  disputed  point  how 
much  earlier  he  may  be  traced  back.  Some  believe  that  he  was 
the  contemporary  of  the  old  cave-bear,  and  others  will  not 
admit  that  he  dates  further  back  than  the  age  of  the  rein-deer. 
The  evidence  upon  which  both  these  conclusions  are  based,  is  given 
under  Man,  E.  C.  S.  In  examining  the  fauna  farther  south,  or 
that  of  the  Mediterranean  area,  we  come  upon  fresh  links  with 
the  fauna  of  the  continent  to  the  south  of  it,  in  the  form  of  the 
African  elephant,  and  the  greater  abundance  of  Hippopotamus 
major ;  while  new  species  (such  as  a  new  species  of  Lagomys  and 
a  pigmy  elephant),  unknown  further  north,  give  a  peculiarity  to 
the  district.  In  America  there  were  two  well-marked  faunas,  one 
of  which  prevailed  in  the  north,  and  the  other  in  the  south.  In  N. 
America,  the  Elephas  primigenius  ranged  from  beyond  the  Arctic 
circle  as  far  south  as  the  Alleghany  mountains,  and  was  replaced 
from  there  to  Mexico  and  Peru  by  E.  columbi.  Mastodon  gigan- 
teum,  which  generally  accompanies  the  mammoth  in  America,  is 
one  of  the  most  characteristic  forms  of  that  continent ;  although 
in  Europe  the  genus  appears  to  have  died  out  before  post- 
pliocene  times.  The  Gastoroides  ohioe7isis  represents  the  Euro- 
pean beavers.  The  horse  had  its  species,  but  these  were  different 
lrom  those  of  Europe,  and  they  died  out  before  the  advent  of 
the  white  man.  The  genus  Bos,  was  represented  by  several 
species  ;  amongst  which,  B.  latifrons,  whose  remains  occur  in 
the  valley  of  the  ^Mississippi,  is  the  best  known.  It  far  exceeded 
the  recent  bison  in  size.  There  was  also  a  stag,  C.  america- 
nus,  more  gigantic  even  than  its  congener  the  Irish  elk,  herds 
of  which  flourished  in  the  same  area  that  supported  Equus 
americanus,  the  giant  of  the  equine  group.  The  feline  tribe 
was  represented  by  Felis  atrox,  a  lion  of  a  larger  build  than  the 
cave-lion  of  Europe.  The  remains  of  the  bear  have  been  rarely 
found.  A  tapir,  T.  mastodontoides  has  been  found  in  Kentucky, 
and  an  animal  nearly  allied  to  it,  called  Harlanus  americanus 
by  Owen,  in  Georgia.  The  peccari  has  also  been  detected  in  the 
same  district  as  the  tapir.  Associated  with  these,  were  a 
number  of  forms  which  give  a  peculiar  aspect  to  the  fauna  of 
North  America.  They  comprise  forms  of  edentate  creatures,  allied 
to  the  ant-eater  and  armadilloes  of  the  present  day,  but  the  rivals 
in  size  of  the  mammoth,  oxen,  and  horses,  with  whose  remains 
their  own  are  found.  Amongst  others  may  be  mentioned,  Mega- 
therium mirabile,  Megalonyx  Jeffersoni,  Mylodon  Harlani.  In 
America  then,  as  in  Europe,  the  animals  which  preceded 
those  which  now  hold  possession  of  the  land  were,  generally 
speaking,  remarkable  for  their  enormous  dimensions ;  and  in 
the  New  World,  as  well  as  in  the  Old,  there  appears  to  have  been 
a  more  northern  extension  of  types  which  are  now  regarded  as 
characteristic  of  a  southern  zone.  In  Europe,  the  elephant, 
the  rhinoceros,  the  hippopotamus,  the  lion,  and  the  hyaena 
existed  much  farther  north  in  post-pliocene  times  than  they  do 
now  ;  and  in  America,  the  edentata  seem  to  have  had  a  similar 
extraordinarily  high  northern  range.  In  South  America,  the 
Edentata  were  well  represented,  but  the  fauna  of  this  part  of 
the  continent  was  for  the  most  part  specifically  distinct  from 
that  which  prevailed  in  North  America.  In  both  North  and  South 


America,  however,  there  appears  to  have  been  remarkably  few 
carnivorous  animals  ;  a  feature  in  which  they  present  a  marked 
contrast  with  Europe,  and  the  contrast  is  particularly  noticeable 
between  South  America  and  Europe.  As  yet,  but  three  species 
of  carnivores  have  been  found  in  South  America,  viz.,  a  bear, 
Ursus  bonariensis,  similar  in  size  to  the  cave-bear  of  Europe  ;  a 
feline,  somewhat  smaller  than  the  common  lion  ;  and  a  dog, 
which  has  been  named  Canis  azarea.  Amongst  the  rodents  there 
are  Hydrochxrus  capybara,  which  still  exists,  and  species  of 
Kerodon  and  Ctenomys.  Amongst  the  pachyderms  were  two 
mastodons  (M.  andium  and  M.  Humboldtii),  specifically  different 
from  that  of  the  north ;  two  species  of  horse,  E.  neogoeus  and 
E.  Devillei;  and  two  species  of  Macrauchenia,  viz.,  M.  patago- 
nica  and  M.  boliviensis,  which  were  long-necked  herbivorous 
pachyderms.  The  ruminants  comprised  Toxodon  platensis,  four 
species  of  Nesodon,  and  three  species  of  Auchenia.  Dicotyks 
collaris  was  the  South  American  peccari.  The  Edentata  were 
numerous  and  large.  The  Megalonyx  Jeffersonii,  already  referred 
to  as  having  existed  in  North  America,  extended  its  range  as 
far  south  as  the  plains  of  Patagonia.  The  Mylodon  had  two 
southern  representatives,  named  Darwinii  and  robustus.  Closely 
allied  to  the  Mylodon  in  structure  was  its  congener,  Lestodon,  of 
which  two  species  have  been  recorded.  The  Scelidotherium  lepto- 
cephalum  appears  to  have  been  a  large  ant-eater.  Megatherium 
had  two  species  in  the  south,  viz.,  M.  Cuvieri,  and  another  not 
named.  Glosostherium  appear  to  have  closely  resembled  the 
recent  aard-vark.  The  genus  Glyptodon,  of  which  several  species 
have  been  found,  was  remarkable  for  the  huge  massy  carapace 
with  which  it  was  provided.  Hchistophurum,  was  another  genus 
having  the  same  peculiarity.  Many  of  these,  together  with 
other  species,  have  been  exhumed  from  the  Brazilian  caverns  ; 
and  among  them  were  several  carnivora,  such  as  moderate-sized 
felines,  dogs,  &c.  The  most  remarkable  is  a  species  which  has  been 
considered  to  be  first  a  Hyama,  then  a  new  genus,  Smilodon,  but 
which  is  said  to  yield  the  characteristics  of  a  Machairodus.  The 
deposits  of  South  America,  exclusive  of  the  Brazilian  caverns, 
have  yielded  36  mammalian  species,  of  which  3  were  carnivora, 
4  rodents,  14  pachyderms  and  ruminants,  and  15  edentata.  In 
the  caverns  there  have  been  detected  the  remains  of  115  species, 
distributed  as  in  the  following  table ;  in  the  last  column  we 
have  added  the  number  of  species  still  existing  in  Brazil,  in 
order  that  the  general  character  of  the  135  species  now  living 
may  be  compared  with  the  older  fauna. 


Genera. 

Species. 

Living  s 

Quadrumana  . 

.  4 

6 

11 

Cheiroptera 

.  3 

7 

31 

Kodents  . 

.  15 

32 

44 

Marsupials. 

.  1 

7 

14 

Carnivores 

.  9 

18 

17 

Ruminants. 

.  4 

7 

5 

Pachydermata 

.  9 

10 

3 

Edentata  . 

.  13 

28 

10 

The  Australian  continent,  whose  present  fauna  and  flora  i3  so 
distinct  from  that  of  other  geographical  areas,  appears  to  have 
been  characterised  by  its  mammals  being  chiefly  marsupials, — a 
peculiarity  which  some  think  may  be  explained  by  its  having 
been  long  separated  from  all  other  parts  of  the  world.  In  1844, 
Strzelecki  described  a  tooth,  which  was  bought  from  an  Austra- 
lian, and  was  said  to  have  come  from  the  plains  of  the  interior. 
This  tooth  is  unquestionably  that  of  Mastodon  andium;  but, 
considering  the  source  from  which  it  has  come,  and  the  im- 
portant bearing  which  the  occurrence  of  a  mastodon  tooth  in 
Australia  would  have  upon  the  prevailing  notions  respecting  the 
geographical  distribution  of  animals,  as  well  as  the  past  history, 
we  should  do  well  to  pause  with  Dr.  Falconer  before  accepting 
the  discovery  as  a  genuine  addition  to  science.  With  this 
exception,  all  the  remains  which,  from  their  position  and 
mode  of  occurrence,  may  probably  belong  to  the  post-pliocene 
period,  are  marsupials.  Most  of  them  belong  to  genera  still 
represented  in  Australia,  but  the  others  are  now  restricted  to 
Van  Diemen's  Land.  Thus  Dasyurus,  of  which  one  species  now 
occurs  in  Van  Diemen's  Land,  was  formerly  represented  in 
Australia  by  I),  laniarum;  and  Thylacinus,  now  restricted  to 
the  same  small  neighbouring  island  was  formerly  represented  in 
Australia  by  T.  spekcus.  The  Thylacoleo  carnifex  of  Owen  was 
a  marsupial  carnivore  as  large  as  a  lion.  There  were  several 
species  of  kangaroos,  viz.,  Macropus  affinis,  M.  Atlas,  and  M. 
Titan,  of  which  the  first  was  the  size  of  the  largest  living 
species,  and  the  latter  two  considerably  superior  in  size ;  and 
Hypsiprymnus  spelaius,  which  has  been  found  along  with  the 
remains  of  the  still  living  species,  H.  hydromis,  and  the  dingo 
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dog.  There  were  two  wombats,  viz.,  Phascolomys  Mitchellii 
and  P.  gigas,  the  latter  as  large  as  a  tapir.  There  was  also  a 
marsupial  (Diprotodon  australis),  representing  tin:  gigantic 
pachyderms  of  other  continents,  and  which  was  cipiai  to  the; 
Hippopotamus  in  dimensions.  Nototherium  inermc  and  N.  Mit- 
chelli  were  species  somewhat  similar  to  Diprotodon.  No  mam- 
mals have  yet  been  reported  from  New  Zealand,  although  it 
appears  to  have  abounded  in  large  wingless  birds. 

In  this  rapid  resunfe  of  the  post-pliocene  fauna,  we  have  pur- 
posely avoided  entering  into  the  various  discussions  which  many 
of  the  facts  mentioned  tend  to  provoke,  nor  have  we  said  any- 
thing as  to  the  structure  of  the  species.  Details  on  this  latter 
branch  of  our  subject  will  be  found  scattered  throughout  the 
zoological  articles  in  E.  C.  and  E.  C.  S.,  and  those  on  the 
former  can  only  be  cursorily  alluded  to  here,  although  some  will 
be  treated  at  greater  length  under  other  headings.  One  of  the 
most  remarkable  facts  connected  with  this  old  fauna,  is  the 
greater  size  of  the  species  as  compared  with  their  most  nearly 
allied  recent  representatives ;  and  this  phenomenon,  be  it  ob- 
served, is  not  confined  to  any  particular  continent,  but  is  general 
throughout  the  world.  It  is  further  remarkable  that  the  dimi- 
nution appears  to  have  been  generally  coincident  with  the  gradual 
increase  of  warmth,  at  least,  in  the  higher  latitudes.  Doubtless, 
the  explanation  which  applies  to  one  area  will  apply  to  all  the 
others. 

We  have  treated  the  fauna  of  this  period  as  a  whole  ;  but,  as 
has  been  hinted,  some  of  the  species  only  lived  during  a  portion 
of  the  period.  There  are  no  indications  that  the  fauna  lived  on 
for  a  prolonged  period  without  undergoing  change,  and  that 
then  a  number  of  species  were  swept  out  of  existence  by  some 
cataclysmic  disaster.  It  would  rather  appear  that  the  process  of 
extinction  and  of  full  establishment  was  gradual.  The  species 
was  not  exterminated  at  a  single  stroke,  but  its  disappearance 
was  in  many,  and  probably  in  all,  cases  preceded  by  the 
restriction  of  the  species  within  narrower  limits  ;  or,  as  some 
naturalists  believe,  by  modifications,  whereby  the  old  form  gave 
rise  to  some  others  which  are  now  ranked  as  distinct  species. 
Hence,  in  forming  opinions  respecting  the  post-pliocene  fauna,  it 
is  highly  important  that  we  should  be  able  to  trace  the  precise 
stratigraphical  distribution  of  each  distinct  form,  whether  it  be  a 
variety  or  a  species,  so  as  to  be  able  to  form  a  clear  conception 
of  the  geographical  distribution  at  various  successive  epochs,  of 
the  fluctuations  which  that  distribution  underwent  from  one 
epoch  to  another,  and  of  the  connection  between  these  fluctuations 
and  the  changes  in  surrounding  conditions,  such  as  alteration  of 
climate,  the  shifting  outline  and  surface  contour  of  lands,  and 
all  the  results  which  followed  therefrom. 

(D'Archiac,  Faune  quaternaire,  1865  ;  Geikie,  On  the  Phe- 
nomena of  the  Glacial  Drift  of  Scotland  (Trans.  Geol.  Soc.  Glasgow, 
vol.  i.) ;  Jamieson,  Q.  Journ.  Geol.  Soc.  xxi.  p.  161 — 203  ;  xxii.  p. 
261 — 281  ;  Taylor,  Binney,  Wilkinson,  and  others  in  Trans- 
actions of  the  Geol.  Soc.  of  Manchester  ;  Binney,  Hull,  Darbishire, 
Morton,  and  others,  in  Proceedings  of  the  Literary  and  Philoso- 
phical Society  of  Manchester,  for  1861 — 1867  ;  Godwin- Austen, 
Symonds,  Phillips,  Startin,  Brodie,  and  others,  in  Brit.  Associa- 
tion Reports  for  1862  and  subsequent  years  ;  Lyell,  Sir  C., 
Elements  of  Geology;  Lyell,  Sir  C.,  Antiquity  of  Man  ;  Dana,  J. 
D.,  Manual  of  Geology;  Dawkins,  Q.  Journ.  Geol.  Soc,  xxv. 
p.  192  et  seq.;  &c.) 

PRIMULA.  Botanists  have  long  been  familiar  with  the  fact 
that  a  large  number  of  plants  develope  flowers  having  two  dis- 
tinct forms  ;  in  the  one  there  are  stamens  but  not  pistils,  while 
in  the  other  the  pistils  only  are  present.  It  is  also  known  to 
most  persons  that  the  stamens  develope  an  anther  or  case  con- 
taining a  powder,  commonly  known  as  pollen  ;  that  the  pistil 
consists  of  the  ovary  connected  by  a  slender  column  with  a  ter- 
minating protuberance  smeared  over  with  a  sticky  substance,  or 
the  stigma  ;  and  that  for  the  production  of  a  sound  seed  it  is 
necessary  that  the  pollen  be  dusted  over  the  stigma,  so  as  to 
permit  of  their  developing  tubes  which  shall  penetrate  down 
the  style  into  the  ovary.  If  then  the  pollen  is  developed  in  one 
flower,  and  the  stigmatic  surface  and  ovary  occur  in  a  second,  it 
is  clear  there  must  be  some  means  of  conveying  the  poUen  from 
the  one  flower  to  the  other.  Where  the  two  kinds  are  produced 
by  the  same  plant  it  might  be  supposed  that  the  transfer  would 
generally  be  effected  by  the  wind  ;  and  that  this  agency  might 
suffice  even  when  the  two  kinds  of  flowers  are  developed  on  dif- 
ferent plants.  In  many  cases  the  wind  may  be  efficient,  but  or- 
dinarily the  carriers  are  insects.  In  another  large  group  of 
plants  the  pistils  and  stamens  occur  together  in  the  same  flower  j 
in  which  case  it  may  generally  be  supposed  there  can  be  no  diffi- 


culty in  the  pollen  being  transferred  from  the  anther  to  the 
stigma  by  the  plant  itself,  without  the  extraneous  assistance  of 
wind,  insects,  &c.  Moreover,  to  many  persons  it  would  seem 
clear  that  in  such  plants  the  fertilization  of  the  seed  will  be 
almost  always  effected  by  the  pollen  coming  in  contact  with  the 
stigma  of  the  same  flower  by  which  it  was  itself  formed.  Close 
observation  and  careful  experiment,  however,  tend  to  show  that 
such  suppositions  are  erroneous,  and  that  the  fertilization  of 
seeds  depends  upon  a  far  more  complicated  process  than  is  at  first 
sight  apparent.  A  good  illustration  of  this  remark  is  aiferded 
by  the  genu3  Primula,  some  of  the  species  of  which  form  the 
commonest  and  most  cherished  flowers  of  our  meadows,  lanes, 
and  woods.  Owing  to  their  abundance  and  popularity  it  is  not 
surprising  that  not  only  gardeners,  but  even  children  have  recog- 
nised that  cowslips  and  primroses  are  not  all  alike.  In  each 
case  there  are  two  sets  of  blossoms.  The  gardener  calls  one  the 
"  pin-eyed,"  and  the  other  "  thumb-eyed  ; "  while  the  children 
select  the  one  set  in  preference  to  the  other,  on  account  of  the 
greater  facility  with  which  such  blossoms  can  be  linked  together 
into  necklaces.  But  what  is  surprising  is  that  scarcely  any  gar- 
dener or  child  attempts  to  ascertain  what  the  difference  is,  and 
in  what  way  it  is  connected  with  the  welfare  of  the  plant.  Indeed, 
it  is  only  within  the  last  few  years  that  any  one  has  given  serious 
attention  to  such  points ;  and  he  who  was  amongst  the  first  to  do 
so  displayed  such  sagacity,  that  the  phenomena  which  he  described 
and  the  results  which  he  displayed,  formed  the  basis  of  a  paper 
which  promises  to  be  the  forerunner  of  a  most  important  series 
of  discoveries  relating  to  the  fertilization,  hybridization,  and 
development  of  hermaphrodite  plants.  The  observer  we  refer  to 
is  Charles  Darwin.  He  indicates  that  in  the  "  pin-eyed"  blos- 
soms the  tube  of  the  corolla  is  a  deep  pit  in  the  midst  of  the 
petals.  At  the  bottom  of  the  tube  is  a  spherical  mass  forming 
the  extremity  of  the  ovary ;  from  it  rises  a  slender  stalk  sup- 
porting the  stigma,  which  is  just  flush  with,  or  projects  slightly 
above,  the  mouth  of  the  tube,  the  whole  reminding  one  of  a  pin 
with  its  point  downwards,  and  its  head  just  visible  in  the  centre 
of  the  flower.  From  this  circumstance  we  suppose  the  appella- 
tion "pin-eyed"  is  derived.  About  half-way  up  the  tube,  and 
attached  to  its  sides,  are  the  anthers,  or  pollen  cases.  Above  the 
anthers  the  tube  slightly  widens  outward,  so  as  to  be  somewhat 
wider  than  the  diameter  of  the  stigma.  The  space  thus  left 
allows  of  the  introduction  of  the  thread.  Mr.  Darwin  calls  this 
set  of  flowers  the  long-styled.  In  the  "  thumb-eyed  "  set,  the 
style  is  so  short  that  the  stigma  it  supports  only  reaches  the  same 
height  in  the  tube  as  the  anthers  in  the  long-styled  flowers. 
Above  this  level  the  tube  retains  its  diameter  until  close  to  the 
mouth,  where  it  sbghtly  expands.  At  the  point  where  the  ex- 
pansion commences  the  anthers  are  attached  to  the  side  of  the 
tube,  and  their  upper  ends  are  level  with  the  mouth  of  the  tube. 
They  are  so  closely  contiguous  that  a  thread  can  with  difficulty 
be  introduced  into  the  tube.  This  set  is  called  "  short-styled  " 
by  Mr.  Darwin.  These  are  the  main  structural  differences  ;  but 
there  are  numerous  others.  Thus  in  the  long-styled  flowers  the 
stigma  is  globular ;  in  the  short-styled  it  is  oblong  ;  in  the  long- 
styled  group  the  stigma  has  a  rougher  surface,  the  pollen  grains 
are  much  larger,  as  well  as  differently  shaped,  than  in  the  short- 
styled  plants.  The  same  phenomena  are  observable  in  many 
other  species  of  Primula,  but  not  in  all,  as  also  in  many  other 
genera.  The  short-styled  plants  generally  produce  a  greater 
number  of  seeds  than  the  long-styled.  Hence  we  see  that  the 
difference  of  structure  is  accompanied  by  difference  of  fertility. 
In  some  species,  which  will  be  referred  to  hereafter,  the  stigmas 
and  anthers  are  on  the  same  level.  However,  confining  our  atten- 
tion, for  the  present,  to  the  long-styled  and  short-styled  plants, 
we  would  mention  that  the  arrangement  of  the  anthers  above  the 
stigma  in  the  short-styled  flowers  appears  to  be  exceedingly 
favourable  to  self-fertilization  of  the  flower  by  the  dropping  of  the 
pollen  when  the  anthers  burst ;  while  that  which  prevails  in  the 
long-styled  form,  where  the  stigma  projects  far  above  the  anthers, 
would  be  unfavourable  to  any  self-fertilization,  or  even  fertiliza- 
tion at  all,  supposing  currents  of  air  to  be  the  chief  pollen  earners. 
By  a  series  of  experiments  which  cannot  be  detailed  here,  Darwin 
proved  that  the  fertilization  is  mainly  effected  by  the  pollen 
which  is  carried  about  from  flower  to  flower  by  insects.  He 
pointed  out  in  what  way  the  similarity  in  the  height  of  the 
anthers  of  the  one  set  of  flowers  with  that  of  the  stigma  in  the 
other,  insures  the  pollen  being  transferred  to  the  stigma ;  and 
makes  the  following  observation  on  the  subject : — "  In  all  the 
species  of  Primula,  the  pollen  readily  coheres  to  any  object.  In 
all  that  I  have  observed  the  pistils  and  stamens  differ  in  length 
relatively  to  each  other,  in  the  different  species;  yet  in  the  two 
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forms  of  the  same  species,  the  stigma  of  the  one  form  stands  at 
exactly  the  same  height  with  reference  to  the  corolla  as  the 
anthers  of  the  other  form.  If  the  proboscis  of  the  dead  humble 
bee,  or  a  thick  bristle,  or  rough  needle  be  pushed  down  the  corolla, 
first  of  one  form  and  then  of  the  other,  as  an  insect  would  do  in 
visiting  the  two  mingled  forms,  it  will  be  found  that  pollen  from 
the  long-stamened  form  will  adhere  round  the  base  of  the  pro- 
boscis, and  will  be  left  with  certainty  on  the  stigma  of  the  long- 
styled  form  ;  pollen  from  the  short  stamens  of  the  long-styled 
form  will  also  adhere  a  little  above  the  tip  of  the  proboscis,  and 
some  will  generally  be  left  on  the  stigma  of  the  other  form. 
Thus  pollen  will  be  carried  reciprocally  from  one  form  to  the 
other.  In  withdrawing  the  proboscis  from  the  long-styled  form, 
with  pollen  adhering  near  the  tip),  thei'e  will  be  a  good  chance  of 
some  being  left  on  the  flower's  own  stigma,  in  which  case  there 
will  be  self  fertilisation  ;  but  this  by  no  means  always  occurs  in 
the  short-styled  form  ;  on  the  other  hand  (and  it  is  important  to  re- 
member this),  in  inserting  the  proboscisbetween  the  antherssituated 
at  the  mouth  of  the  corolla,  pollen,  as  I  frequently  found,  is  almost 
invariably  carried  down  and  left  on  the  flower's  own  stigma.  More- 
over, minute  insects,  such  as  Tlirips,  numbers  of  wluch  I  have  ob- 
served in  primrose  flowers  thickly  dusted  with  pollen,  could  notfail 
often  to  cause  self- fertilisation.  We  positively  know  that  the 
visits  of  large  insects  are  necessary  to  the  fertilisation  of 
the  species  of  Primula;  and  we  may  infer  from  the  facts  just 
given  that  these  visits  would  carry  pollen  reciprocally  from  one 
form  to  the  other,  and  would  likewise  tend  to  cause  self-fertilisa- 
tion, more  especially  in  the  short-styled  {i.e.,  long-stamened) 
form."  Such  observations  naturally  suggest  two  questions ;  of 
which  one  refers  to  the  kind  of  insects  which  mostly  frequent 
such  flowers,  and  the  second  to  the  diverse  results  which  may 
follow  from  the  difl'erent  ways  in  which  the  pollen  can  be 
applied.  As  regards  the  first  question,  it  seems  that,  so  far  as 
direct  watching  has  gone,  insects  have  rarely  been  seen  to 
visit  primroses  in  the  day  time,  so  that  Darwin  conjectures  that 
moths,  or  the  insects  which  fly  about  in  the  twilight  hours,  are 
the  pollen  carriers.  Observations  are  much  wanted  on  this  point. 
As  regards  the  second  question,  the  results  vary  in  a  remarkable 
degree  from  great  fertility  to  absolute  sterility.  In  the  case  of 
the  primrose  and  cowslip  the  greatest  number  of  seeds  are 
formed  when  the  pollen  is  transferred  from  the  anther  of  one 
flower  to  the  corresponding  stigma  of  another,  that  is,  those 
which  have  the  same  relative  position.  This  kind  of  union  is 
designated  hcteromorphic,  as  distinguished  from  the  homomorpihic, 
in  which  the  pollen  is  transferred  from  the  anther  to  the  stigma 
of  the  same  flower.  Curiously  enough  many  of  the  homo- 
morphic  unions  are  less  fertile  than  the  crosses  between  two 
distinct  species.  The  pollen  has  different  degrees  of  power 
according  to  the  mode  of  union.  Experiments  have  been  carried 
out  to  ascertain  the  relative  residts  of  homomorphic  and  hetero- 
morphic  unions  both  in  the  same  and  in  different  species.  It 
would  be  difficult  to  make  these  plain  without  many  details  and 
tables  ;  but  Messrs.  Darwin  and  Scott  have  arrived  at  some  re- 
markable conclusions.  Thus  it  is  found  that  some  of  the  unions 
between  different  species  are  more  fertile  than  many  of  those 
between  flowers  of  the  same  species.  If  this  is  true,  either  the 
old  physiological  test  of  a  species  must  be  abandoned,  or 
botanists  have  entirely  failed  to  make  out  what  are  the  marks 
of  specific  distinction.  In  order  to  give  the  reader  some  idea  of 
the  present  state  of  the  inquiry,  we  give  Mr.  Scott's  summary  of 
the  results  of  his  experiments.  "  The  species  of  Primula  are 
variously  estimated  by  authors,  many  of  the  forms  reputed 
specific  by  one  being  considered  as  mere  varieties  by  another. 
Steudel,  for  example,  in  his  '  Enumeratio  Plantarum,'  admits  85 
species,  whereas  De  Candolle  (' Prodronms ')  gives  only  61 — a 
difference  of  24  doubtful  forms.  Of  these  varieties  or  species, 
then,  I  have  given  the  sexual  characteristics  of  54  ;  36  of  which 
are  truly  dimorphic,  presenting  both  long  and  short-styled 
forms  ;  13  in  which  the  long  or  short-styled  forms  have  alone 
been  observed  by  me  ;  and  5  species  and  one  variety,  with  non- 
dimorphic  characteristics,  that  is,  presenting  stamens  and  pistils 
of  an  equal  length.  The  allied  genera,  Hottonia  and  Aretia, 
have  also  truly  dimorphic  species  ;  whereas  other  allied  genera, 
Dodecatheon,  Soldanella,  and  Cortusia,  are  very  generally  charac- 
terised by  species  presenting  the  structural  characteristics  of  the 
long-styled  forms  only,  without,  however,  any  decreased  fertility 
arising  from  their  hermaphrodite  conjunctions.  The  general 
differences  of  the  two  sexual  forms  may  be  thus  briefly  summed 
up.  First,  the  long-styled  forms  have  pistils  equalling  in  length 
the  tube  of  the  corolla  ;  stigmas  usually  larger  and  rougher  ; 
stamens  attached  to,  or  frequently  below,  the  middle  of  the 


corolla  tube,  whose  diameter  is  thus  expanded  upwards  ;  pollen 
grains  generally  smaller  and  more  transparent.  Secondly,  in  the 
short-styled  form  the  pistil  is  short,  not  rising  above  half  way  up 
the  corolla  tube ;  stigma  generally  smoother  and  depressed  on 
the  summit ;  stamens  attached  to  the  mouth  of  the  corolla  tube, 
causing  an  abrupt  expansion  ;  pollen  grains  generally  larger  and 
more  opaque.  According  to  all  the  trials  these  structural  differ- 
ences are  accompanied  by  equally  remarkable  functional  differ- 
ences, the  pollen  of  the  long  stamens  being  alone  adapted  to 
fertilise  the  long  pistils,  and  the  pollen  of  the  short  stamens  the 
short  pistils.  By  applying,  on  the  other  hand,  either  form 
pollen  to  its  own  form  stigma,  i.e.,  effecting  a  homomorphic  union, 
the  degree  of  fertility  relatively  to  the  above,  or  hcteromorphic 
union,  is  greatly  decreased.  Analogous,  though  less  striking, 
functional  differences,  however,  occur  without  any  appreciable 
change  of  structure,  as  shown  by  the  P.  verticillata,  e.g.,  yielding 
a  much  higher  grade  of  fertility  by  its  dioecious  than  its  herma- 
phrodite conjunctions.  Such  an  instance  from  a  genus  whose 
members  are  generally  characterized  by  a  sexual  dimorphism, 
naturally  leads  me  to  regard  it  as  indicative  of  the  acquirement 
of  similar  characteristics.  An  objection  to  this  view  may  be 
urged  from  the  occurrence  of  species  which,  having  no  immediate 
affinity  with  any  structurally  dimorphic  species,  nevertheless 
present  individuals  incapable  of  fertilisation  by  own  pollen, 
though  perfectly  susceptible  to  reciprocal  fertilisation,  either 
with  another  individual  of  the  same  species,  or  one  of  a  distinct 
species.  To  tins  category,  at  least,  those  who  disbelieve  in  the 
genetic  affinities  of  organic  beings  will  no  doubt  refer  the  case  of 
P.  verticillata,  and  simply  regard  it  as  further  illustrative  of  our 
ignorance  of  the  conditions  upon  which  sterility,  in  its  varied 
grades,  depends.  Those,  on  the  other  hand,  who  believe  in  the 
existence  of  these  genetic  relations,  will  look  with  intelligent 
interest  upon  these  functional  peculiarities  of  the  P.  verticillata, 
and  regard  them,  mayhap,  as  the  primary  indications  of  a 
tendency  to  assume  those  remarkable  sexual  characteristics  of 
the  correlated  species,  and  thus  presenting  an  illustration  of 
incipient  dimorphism.  The  usual  differences  in  the  fertility 
of  the  heteromorphic  and  homomorphic  unions  will  be  best 
appreciated  by  giving  the  mean  results  from  the  unions  of 
several  species.  Thus  taking  the  five  heteromorphic  and  homo- 
morphic unions  given  above,  namely,  P.  auricula,  Sikkimensis, 
cortusoides,  involucrata,  and  farirwsa,  we  see,  from  the  mean 
results  of  these  combined  products,  that  for  every  100  seeds 
yielded  by  the  heteromorphic  unions  only  24  are  yielded  by  the 
homomorphic  unions ;  the  heteromorphic  thus  exceeding  the 
homomorphic  unions  in  about  the  proportion  of  5  to  3.  I  have 
also  shown  the  remarkable  fact  that  the  pollen  of  a  distinct 
species  will  produce  a  much  higher  grade  of  fertility  than  an 
ordinary  homomorphic  union,  i.e.,  a  flower's  own  pollen.  It  is 
well  known  that  A  will  fertilise  B,  and  B  will  not  fertilise  A. 
I  have  given  several  instances  of  this  law  with  Primulas.  I  have 
also  shown  the  new  and  remarkable  fact  that  of  the  two  forms 
of  the  same  species,  the  pollen  of  the  one,  but  not  of  the  other, 
will  fertilise  a  distinct  species.  For  example,  the  long-styled 
P.  Palinurii  can  be  fertilised  readily  by  pollen  of  the  long- 
styled  P.  auricula;  yet  after  numerous  trials  I  have  failed  to 
effect  a  single  union  between  the  long-styled  form  of  the 
P.  Palnurii  and  the  short-styled  P.  auricula.  How  utterly 
inconsistent,  then,  are  such  facts  with  the  teachings  of  those  who 
would  have  us  believe  that  an  absolute  causal  relation  exists 
between  the  sterility  from  hybridism  and  systematic  affinity.  On 
the  other  hand,  how  unequivocally  do  these  cases  show  us  that  the 
greater  or  less  facility  of  one  species  to  unite  with  another  is,  as 
Mr.  Darwin  has  sagaciously  argued,  '  incidental  on  inappreciable 
differences  in  their  reproductive  systems.  And  that  there  is  no 
more  reason  to  think  that  species  have  been  specially  endowed 
with  various  degrees  of  sterility  to  prevent  them  crossing  and 
blending  in  nature,  than  to  think  that  trees  have  been  specially 
endowed  with  various  and  somewhat  analogous  degrees  of  diffi- 
culty in  being  grafted  together  in  order  to  prevent  them  becoming 
inarched  in  our  forests.'  Probably  the  most  remarkable  result 
from  my  observations  is  that  when  the  dimorphic  species  cease 
to  be  dimorphic,  their  reproductive  functions  are  greatly  modi- 
fied. Thus,  in  the  case  of  the  cowslip,  for  example,  we  have 
seen  that  an  ordinary  homomorphic  union  yields  about  14  seeds 
per  capsule,  the  heteromorphic  about  24  seeds  per  capsule, 
whereas  the  form  with  stamens  and  pistils  of  an  equal  length 
yields,  when  fertilised  with  its  own  pollen,  34  seeds  per  capsule. 
Thus  the  non-dimorphic  form  by  its  own  pollen  exceeds,  first, 
the  homomorphic  unions  in  the  proportion  of  5  to  2 ;  and,  secondly, 
the  heteromorphic  in  the  proportion  of  3  to  2.    Again,  from  the 
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foui  different  unions  of  the  long  and  short-styled  forme  With  the 
non-dimorphic  form,  the  seed  results  in  eiich  cii.se  lull  ronsi.ler- 
ahly  below  an.  ordinary  homomorphic  union;  thus  the  mean 
results  of  the  unions  of  non-dimorphic  with  long  and  short- 
styled  forms  is  G  seeds  per  capsule,  whereas  the  pure  honiomorphie 
unions  of  the  latter  give  an  average  of  13  seeds  per  capsule,  that 
is,  as  2  to  1.  Connected  with  this  are  the  remarkable  changes 
in  the  fertility  of  the  coloured  varieties  of  the  primrose,  the  red 
variety  yielding  no  seed  when  fertilised  by  pollen  of  cither 
yellow  or  white  varieties;  the  reciprocal  crosses  of  these,  i.e.,  the 
pollen  of  the  red  variety  applied  to  the  stigmas  of  the  yellow 
and  white,  are  also  absolutely  sterile.  On  the  other  hand,  fertile 
unions  may  be  effected  by  the  reciprocal  crossing  of  the  yellow 
and  white  varieties,  though  in  every  case  we  have  found  that  the 
average  seed  result  of  such  unions  is  considerably  under  that  of 
the  pure  unions  of  these  forms.  Whether  or  not  the  ultimate 
tendency  of  dimorphism  is  a  complete  separation  of  the  sexes, 
I  think  we  have  the  clearest  testimony  that  dimorphism  has  not 
always  been  a  genealogical  characteristic ;  and  furthermore,  that 
the  two  forms  did  not  per  saltum  assume  their  structural  and 
physiological  characteristics.  I  here  allude  to  the  evidence 
afforded  by  the  non-dimorphic  cowslip,  namely  the  resumption 
of  perfect  hermaphrodism,  and  the  occasional  production  of 
intermediate  stages  between  this  and  the  normally  dimorphic. 
These,  taking  us  back  in  the  genealogical  line,  show  us  an 
original  non-dimorphic  progenitor,  and  the  graduated  plan  by 
which,  it  gave  rise  to  a  dimorphically  characterised  race."  These 
conclusions  are  so  remarkable  and  unexpected,  that  one  would 
like  to  know  what  evidence  some  of  our  common  species  afford 
in  support  of  them. 

(Darwin,  C,  Proc.  Linn.  Soc.  Lond.  vi.,  Botany,  pp.  77—96  ; 
Scott,  ibid,  viii.,  Botany,  pp.  78 — 126). 

PSILOCARYA,  a  genus  of  cyperaceous  plants,  of  which 
Steudel  describes  thirteen  species,  all  of  them  American. 

PSITTACID^E  [E.  C.  vol.  iv.  cols.  475—488].  The  ancient 
nations  which  nourished  at  the  commencement  of  the  Christian 
era  have  several  allusions  to  parrots  in  their  literature,  as  already 
noticed  in  E.  C. ;  but  so  far  as  their  statements  enable  us  to  judge, 
they  were  acquainted  with  but  one  species,  viz.,  Palccorms  tor- 
quatus.  From  the  fourth  to  the  fifteenth  centuries  parrots  are 
scarcely  mentioned  ;  and  no  new  species  nor  new  facts  relating 
to  old  species  were  put  on  record.  The  revival  of  learning  in 
the  middle  ages  led  men  to  search  for  unknown  lands,  and  hence 
arose  a  desire  to  learn  something  about  the  remarkable  plants 
and  animals  which  came  under  their  notice.  Marco  Polo  was 
among  the  first  of  modems  to  make  any  mention  of  parrots. 
The  voyages  of  Columbus  are  perhaps  the  earliest  record  of  the 
parrots  of  America.  When  he  was  approaching  land,  although 
not  within  sight,  a  flock  of  birds,  said  to  be  parrots,  passed  by 
the  ship.  This  instilled  fresh  spirits  in  the  hearts  of  the  forlorn 
voyagers,  who  were  cheered  up  by  the  words  : — "  Forwards,  these 
birds  will  not  lead  us  on  in  vain."  Very  soon  after  Watling's 
Island  was  sighted.  From  this  locality,  as  well  as  from  the  fact 
that  the  birds  were  far  out  at  sea,  it  is  not  likely  that  they  were 
really  parrots.  At  the  present  time  they  are  not  known  so  far 
north  in  a  wild  state.  The  first  parrots  were  brought  to  England 
from  America  in  1504:  a  proof  that  the  English  must  have  already 
extended,  their  researches  as  far  south  as  42°  N.  lat.  After  this, 
new  species  were  constantly  being  discovered  and  described ; 
and  by  the  beginning  of  the  nineteenth  century  they  were  con- 
sidered sufficiently  numerous  and  interesting  to  form  the  subject 
of  a  special  monograph,  entitled,  "  Histoire  Naturelle  des  Per- 
roquets, 1801 — 1803,"  written  by  Levaillant.  He  figured  137 
species,  but  of  these  only  84  are  considered  to  be  well  established. 
In  1820,  Kuhl's  'Conspectus  Psittaceorum '  was  published.  It 
contained  descriptions  of  209  species,  but  if  those  which  are 
insufficiently  described,  or  are  treated  under  one  or  more  names,  be 
omitted,  there  remain  158  which  may  be  considered  tobe  well  estab- 
lished. In  1832  appeared  the  third  monographic  work  on  this 
group ;  viz.,  Wagler's  '  Monographia  Psittaceorum.'  Excluding  a 
mfmber  of  doubtful  species,  he  was  acquainted  with  197  good 
psittacine  species.  In  1837 — 1838  a  continuation  of  Levaillant's 
•  Histoire  des  Perroquets '  was  brought  out  by  Bourjot  St.  Hilaire, 
in  which  94  species  not  mentioned  in  Levaillant's  work  are  de- 
scribed and  figured.  In  1857,  appeared  the  first  part  of  a  work, 
'  Iconographie  des  Perroquets  non  figures  dans  les  publications 
de  Levaillant  et  de  Bourjot  St.  Hilaire,'  by  De  Souance,  Prince 
Lucien  Bonaparte,  and  Blanchard  ;  twelve  parts  have  been  issued, 
but  the  work  is  not  finished.  In  1867  appeared  vol.  i.  of  Otto 
Finsch's  'Die  Papageien  ;  monographisch  bearbeitet.'  In  this 
work  the  number  of  well-established  species  is  considered  to  be 


350.  In  addition  to  these  monographical  works  numerous  ac- 
counts and  descriptions  of  a  more  or  less  elaborate  character  have 
been  given  to  the  scientific  world.  We  can  here  only  mention  a 
lew  of  the  more  important  of  these  which  have  been  published 
within  the  last  thirteen  or  fourteen  years.  The  'List  of  the 
Specimens  of  Birds  in  the  British  Museum,  part  iii.  Psittacidae, 
1859,'  is  an  invaluable  guide  to  the  synonyms  of  the  group. 
Wallace's  explorations  in  the  archipelagoes  of  the  east  have 
added  much  to  our  knowledge  of  the  geographical  distribution  pi 
the  species  which  reside  there  ;  and  his  remarks  on  the  subject 
will  be  referred  to  presently.  The  British  Museum  has  the 
richest  collection  of  these  birds,  comprising  representatives  of 
310  species  ;  the  museum  at  Leyden  cornes  next,  with  270  spe- 
cies ;  and  amongst  private  collections,  we  believe  those  of  Major 
Kirchhoff  and  Dr.  Sclater  are  the  most  complete. 

Although  350  species  of  parrots  are  recognised,  all  that  is 
known  of  the  great  majority  of  them  consists  of  a  name  and  a 
description  of  the  external  form.  We  have  much  to  learn  respect- 
ing their  habits,  and  the  many  interesting  features  which  indicate 
the  bond  of  connection  between  the  individuals  and  the  world 
amidst  which  they  live. 

Most  parrots  move  about  in  flocks  ;  and  these  are  frequently 
of  considerable  extent.  Thus  Watcrton  describes  the  sight  of 
thousands  of  Araras,  and  Schomburgk  saw  the  Ckri/sotis  ama- 
zonica  collect  in  such  swarms  that  the  boughs  of  the  trees  broke 
beneath  their  weight.  Sometimes  more  than  one  species  occur  in 
the  same  flock.  Could  has  seen  four  species  of  Trichoglossus  feed- 
ing on  the  same  tree,  and  the  species  of  Chrysotis  and  Conurus  are 
frequently  intermingled  together.  The  larger  species  generally 
keep  in  distinct  flocks.  There  is  but  little  migration  in  the  mem- 
bers of  the  family  ;  the  parrots  of  Van  Diemen's  Land  make 
periodical  visits  to  South  Australia,  and  the  South  Australian 
species  migrate  to  the  north  coast  ;  and  some  of  the  American 
species  seem  to  wander  from  one  part  of  the  country  to  another, 
urged  apparently  by  the  scarcity  of  food  in  one  place,  and  its 
abundance  in  another. 

The  majority  of  parrots  are  essentially  arboreal  birds  ;  and  they 
frequent  the  sides  of  the  streams  rather  than  the  impenetrable 
thickets  of  wide-spread  forests.  Some  species  frequent  open 
spots ;  such  as  Euphcma  elegans,  which  collects  in  hundreds  round 
the  smallest  pools  of  water  in  Australia  ;  and  C'allopsittacus  Nova 
Hollandice,  which  so  constantly  remains  in  the  neighbourhood  of 
streams  and  ponds  that  the  Australian  travellers  in  the  interior 
of  that  continent  feel  sure  water  is  at  hand  when  they  see  a  flight 
of  these  birds.  The  ground  frequenters  are  more  abundant  amongst 
the  Australian  species  than  those  of  any  other  part  of  the  world  ; 
and  these  belong  for  the  most  part  to  the  genera  Platycercus,  Eu- 
pheraa,  Melopsittacus,  and  Pezoporm,  which  feed  chiefly  on  the 
seeds  of  grasses.  The  longer  tarsus  in  these  species  has  a  rela- 
tion to  their  more  cursorial  habits.  The  Conurus  patagonia  is 
remarkable  for  the  variability  of  its  habits,  being  arboreal  where 
trees  abound,  and  terrestrial  where  they  are  scanty.  The  neigh- 
bourhood of  dwellings,  or  even  towns,  does  not  appear  to  drive 
these  birds  from  their  usual  haunts.  Thus  Prince  Max  no- 
ticed Sittace  nobilis  amongst  the  trees  in  the  town  of  Villa 
Vicoza.  Gould  says  Hobart  Town  and  Adelaide  are  constantly 
visited  by  flights  of  parrots,  which  chase  each  other  down  the 
streets  as  the  swallows  do  in  English  towns ;  he  has  even  seen 
flocks  of  Platycercus  flaviventris  frequent  the  farm  yards  for  the 
sake  of  the  grain  they  can  find.  P.  icterotis  attacks  the  fruit  in 
the  gardens  of  the  Australian  settlers ;  while  Brotogerys  pyr- 
rhopterus  does  the  same  thing  in  the  gardens  of  Central  America. 
The  common  Palozornis  torquatus  nestles  amongst  the  palm  trees 
in  market-places,  undisturbed  by  the  concourse  of  men  about 
them. 

They  are  regular  in  their  habits  :  as  soon  as  the  day  dawns 
they  make  short  journeys  to  the  usual  feeding-place,  tumble  and 
bathe  generally  about  the  same  time,  pass  the  hot  midday  in 
some  shady,  leafy  tree  ;  again  feed  in  the  cool  of  the  evening  ; 
and  then  retire  to  rest  in  the  highest  and  most  leafy  trees.  A 
few  species  in  North  America  roost  in  the  hollows  of  trees.  As 
many  as  possible  crowd  into  the  hole,  and  the  remainder  cling  to 
the  bark  close  by  the  entrance.  It  is  some  time  before  quiet 
ensues,  since  there  is  generally  much  screaming  and  struggling 
in  order  to  obtain  the  best  places. 

The  colour  of  the  species  generally  assimilates  to  that  of  the 
places  which  they  frequent.  Thus,  green  i3  a  prevailing  tint, 
and  so  nearly  resembles  the  leaves  amidst  which  they  climb  that 
they  are  not  readily  seen.  Many  of  the  ground  species  are  more 
or  less  grassy  green.  The  ear-piercing  cries  of  parrots  are  familiar 
to  most  persons  ;  but  there  are  a  few  species  which  possess,  a 
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mimic  voice.  The  Platycercus  hccmatonotus  has  a  song,  which 
Homyer  has  compared  to  that  of  a  thrush  ;  the  notes  of  Palmornis 
cyanocephalus,  Euphema  elegans,  and  Coryllis  galgulus,  are  more  or 
less  pleasant.  The  note  of  some  species  is  a  melodious  piping  ; 
thus  Gould  says  of  Platycercus  icterotis,  that  "its  note  is  a 
feeble,  piping  kind  of  whistle,  which  is  occasionally  so  much 
lengthened  and  varied  as  almost  to  assume  the  character  of  a 
song."   Almost  every  species  has  a  note  peculiar  to  itself. 

The  food  is,  in  most  species,  of  a  vegetable  nature ;  but  some 
of  the  Trichoglossidm  derive  a  portion  of  their  support  from  the 
insects  which  they  swallow  along  with  the  sweet  juice  they  lick 
up  from  the  nectaries  of  flowers.  The  strong-billed  species  of 
Calyptorhynchus  tear  away  the  bark  of  trees  in  order  to  get  at 
the  coleopterous  larva)  concealed  beneath  it.  Some  Platycerci 
combine  a  few  insects  with  their  ordinary  vegetable  diet.  The 
form  and  structure  of  the  bill  seem  to  be  intimately  connected 
with  the  nature  of  the  food.  Microglossus  aterrimus  and  Sittace 
hyacinthina  live  on  the  seeds  of  Canarium,  Astryocaryum  tucuma 
and  Acrocomia  lasiospatha,  which  are  enveloped  in  a  shell  so 
tough  and  hard  that  it  requires  a  hammer  to  break  it.  The 
uncommonly  strong  beaks  of  these  birds  perform  the  work  with 
apparent  ease.  Sittace  chloroptera  feeds  chiefly  on  the  nuts  of 
Lecythis  ollaria  and  Cocos  coronata.  The  large  American  parrots 
attack  the  Bertholletia  excelsa.  Few  or  no  other  animals  can 
break  these  hard  shells ;  but  many  mammalia  follow  the  parrots 
in  order  to  feed  upon  the  broken  fragments  which  they  drop. 
The  food  is,  however,  not  always  hard.  Thus  Plyctolophus 
nassica  eats  the  roots  of  orchids  :  some  Australian  species  derive 
their  nourishment  from  the  seeds  of  Eucalyptus,  Casuarina,  and 
Banksia ;  Conurus  carolinensis  banquets  upon  Platanus  occiden- 
talis,  Juglans  olivaformis,  Cuprcssus,  and  Xanthium  strumarium. 
Some  species  belonging  to  the  genera  Platycercus  and  Coryllis  feed 
on  blossoms  and  buds  ;  Conurus  cactorum  lives  almost  exclusively 
on  the  fruit  of  cacti  ;  Stringops  subsists  on  mosses  and  berries. 
Many  of  the  Australian  species,  including  Platycercus,  Euphema, 
Melopsittacus  and  Pezoporus,  are  grass  eaters.  The  long-tongued 
species  of  Domicelli,  Trichoglossus,  and  perhaps  Nestor,  live  on 
the  juices  of  the  ever-blooming  Eucalypti. 

Parrots  attain  a  great  age.  Levaillant  mentions  an  individual 
73  years  old,  which  had,  however,  lost  its  sight  and  memory. 
Vieillot  saw  one  80  years  old,  which  had  many  indications  of 
advanced  decrepitude.  M.  Grassi,  of  Cervione,  knew  of  a  bird, 
a  species  of  Ara,  whose  history  was  known  for  at  least  sixty- 
five  years.  This  bird  was  obtained  in  Spain  in  1799  or  1800, 
and  had  since  lived  in  Italy  and  in  Italian  families.  As  it  knew 
several  words  of  Spanish,  and  as  it  is  conjectured  they  do  not 
acquire  the  facility  of  repeating  phrases  before  the  end  of  their 
second  or  third  year,  this  would  give  a  probable  age  of  about  68. 
This  bird  gradually  lost  its  sight,  becoming  blind  in  1858. 
Its  beak  had  grown  so  long  and  curved  as  almost  to  penetrate  its 
breast.  Humboldt  mentions  an  old  parrot  which  he  saw  amongst 
the  Maypures.  Its  age  was  unknown,  and  probably  was  not  so 
great  as  in  the  cases  already  recorded.  The  bird  was,  how- 
ever, an  interesting  individual  upon  other  grounds.  It  lived 
amongst  the  Maypure  Indians,  but  it  spoke  phrases  which  these 
people  did  not  understand,  since  they  were  couched  in  the 
Aturian  language.  The  Atures  had  formerly  lived  near  the 
Maypures,  but  had  become  extinct,  and  the  last  family  had  dis- 
appeared about  1767.  This  was  upwards  of  forty  years  prior 
to  Humboldt's  visit. 

As  a  general  rule  the  parrots  lay  their  eggs  and  rear  their 
young  in  the  hollow  of  a  tree.  Among  the  exceptions  may  be 
mentioned  Bolborhynchus  monachus,  which  constructs  a  rude 
kind  of  nest ;  and  Pezoporus  formosus,  which  digs  a  hole  in  the 
ground  and  lays  its  eggs  therein.  A  few  species  nidificate  in 
holes,  in  cliffs,  or  river  banks.  In  accordance  with  the  general 
habits,  the  great  majority  of  breeding-places  are  in  the  thickest 
woods,  where  hollow,  time-eaten  trees  abound  ;  and  hence  they 
are  generally  met  with  in  secluded  unfrequented  localities. 
Palceornis  torquatus,  however,  rather  delights  in  the  vicinity  of 
towns  and  dwellings  ;  it  will  nest  not  only  in  the  gardens  of 
the  most  thickly  populated  provinces,  but  even  in  the  cavernous 
retreats  of  old  pagodas. 

The  eggs  are  remarkably  uniform  in  character.  They  are 
rarely,  if  ever,  spotted  or  marked  in  any  way ;  their  form  being 
from  oval  to  egg-shaped  ;  those  of  Conurus,  Psittacula,  Tricho- 
glossus,  and  Lorius  being  oval,  while  those  of  Arara,  Platycercus, 
Psittacus,  Cacatua,  and  Strigops,  are  egg-shaped.  The  shell  is 
finely  granular,  irregularly  porous,  smooth,  and  without  lustre. 
The  number  of  eggs  laid  by  each  female  varies  from  2  to  10. 
The  nest  of  Bolborhynchus  monachus  frequently  contains  more 


than  10  ;  but  in  this  case  it  is  known  that  several  individuals  lay 
their  eggs  in  the  same  nest.  The  large  species  generally  lay  fewer 
eggs  than  the  small.  The  Strigops,  and  several  species  of  Plycto- 
lophus, Calyptorhynchus,  &c,  have  two  or  three  eggs ;  most  species 
of  Platycercus  have  from  4  to  7,  while  P.  eximius  has  as  many 
as  10.  Little  is  known  about  the  time  the  eggs  require  to  hatch  ; 
but  it  appears  to  be  about  24  or  25  days.  The  young  are  blind 
and  naked  on  leaving  the  egg,  and  are  as  helpless  as  most  of  the 
young  of  the  Scansores.  The  head  is  at  first  large  and  heavy. 
In  a  very  short  time  a  long  soft  down  is  developed  ;  and  on  the 
third  day  the  first  short  feathers  appear ;  on  the  sixth  the  eyes  are 
opened  ;  and  on  the  33rd  the  young  are  generally  able  to  stand, 
and  crawl  about  the  hole.  These  observations  apply  more  par- 
ticularly to  Melopsittacus.  The  first  eggs  are  laid  at  a  very 
early  age  :  thus  l)r.  Rey  has  mentioned  an  instance  in  which 
Melopsittacus  undulatus  began  to  breed  in  its  fifth  month.  The 
larger  species  attain  a  greater  age  before  beginning  to  breed,  and 
may  not  do  so  before  they  have  entered  on  their  second  year. 

Parrots  occur  on  all  the  continental  areas.  The  species  are 
most  abundant  along  a  band  comprising  a  few  degrees  on  either 
side  of  the  equator ;  and  they  preponderate  more,  and  reach 
higher  latitudes  in  the  southern  than  in  the  northern  hemi- 
sphere. Full  details  on  the  geographical  distribution  will  be 
found  in  Otto  Finsch's  work  ;  and  a  good  general  view  may  be 
gathered  from  an  inspection  of  the  maps  given  by  him.  The 
most  widely  distributed  of  the  five  families  is  Psittacidce.  Its 
representatives  occur  in  America  from  about  30°  S.  lat.  to  about 
22°  N.  lat.  In  Africa  the  range  is  from  about  23°  S.  lat.  to 
about  18°  N.  lat.  ;  and  in  the  East  Indian  Archipelago  it  occurs 
on  nearly  all  the  islands  north  of  Australia,  extending  as  far 
north  in  the  Malay  Peninsula  and  India  as  about  21°  N.  lat. 
The  next  most  widely  distributed  family  is  the  Sittacidm.  It 
ranges  continuously  from  New  Zealand,  through  Australia  and 
the  Indian  Archipelago,  to  India  and  the  southern  slopes  of  the 
Himalayan  Mountains.  As  yet,  no  parrots  of  this  family  have 
been  found  anywhere  between  India  and  the  Red  Sea  ;  but  to 
the  east  of  the  Red  Sea,  Palmornis  torquatus  is  met  with  along  a 
narrow  strip  of  country  right  across  the  widest  part  of  Africa. 
The  Trichoglossidm  range  over  the  Australian  region  from  New 
Zealand  to  Celebes  and  the  neighbouring  islands.  Further 
particulars  on  this  part  of  our  subject  will  be  given  presently. 
The  Plyctolophidcc  occur  over  very  nearly  the  same  area  as  the 
Trichoglossidce.  The  Strigojndm  is  the  most  restricted  family, 
not  having  been  seen  beyond  the  New  Zealand  group  of  islands. 
This  group  has  long  been  considered  as  a  family  in  the  order 
Scansores,  but  of  late  years  there  has  been  a  tendency  among 
ornithologists  to  accept  a  somewhat  different  position.  Thus, 
Prince  Lucien  Bonaparte,  in  his '  Conspectus  Avium,'  1858,  raises 
it  to  the  rank  of  an  order  (Psittaci),  and  places  it  before  all  the 
other  orders,  even  before  the  Accipitres,  which  have  so  long  stood 
at  the  head  of  our  ornithological  classifications.  He  recognises 
four  families,  viz.,  Psittacidm,  Microglossidce,  Trichoglossidm,  and 
Strigopidce,  which  comprise  in  all  about  300  species.  Wallace 
(in  1864)  also  gives  it  an  ordinal  rank,  and  expresses  his  classifi- 
catory  views  in  the  following  terms  : — "  The  skull  of  a  parrot  is 
remarkable  for  its  large  size,  for  the  nearly  complete  orbits,  for 
the  broad  and  powerful  lower  mandible,  for  the  large  and  com- 
plicated lingual  and  hyoid  bones,  and  for  perfect  articulation  of 
the  upper  mandible  to  the  cranium,  peculiarities  which,  in  their 
combination,  separate  it  most  widely  from  every  other  form  of 
bird.  The  sternum  has  a  characteristic  form  unlike  that  of  any 
bird  :  the  furculum  is  small,  and  attached  lower  down  on  the 
anterior  margin  of  the  keel,  and  in  some  genera  is  liable  to  be 
totally  wanting  in  certain  species.  When  present,  however,  it  is 
of  a  semi-oval  form,  the  two  branches  being  connected  in  an 
unbroken  curve  without  angles  or  projecting  processes.  The 
prehensile  feet  of  parrots  are  used  in  a  manner  quite  pecubar ; 
for  though  other  birds  may  secure  their  food  with  their  foot 
while  eating,  no  others  in  the  whole  class  use  it  systematically 
as  a  hand  to  grasp  and  convey  food  to  the  mouth.  We  may 
fairly  say  they  are  the  only  birds  that  have  hands,  and  use  them 
as  such  ;  and  this  will  serve  to  confirm  the  superiority  which 
their  large  brain  and  highly  organised  cranium  confers  upon 
them.  The  presence  of  a  prehensile  foot,  their  uniformly  fruit- 
eating  habits,  their  wide  distribution,  their  numerous  modifications 
of  form,  and  their  utter  dissimilarity  to  all  other  birds,  added 
to  the  differences  already  pointed  out  in  structure  and  habits, 
induce  me  to  adopt  without  any  hesitation  the  views  of  Bona- 
parte and  Blyth,  and  to  consider  the  parrots  as  one  of  the 
primary  divisions  or  orders  in  the  class  of  birds.  In  dividing 
this  order  into  families,  I  follow  generally  Bonaparte  and 
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Blainville,  with  a  few  modifications  fox  simplicity.  The  great 
central  mass  of  the  order  are  the  Psittaeidce,  or  true  parrots, 
comprising  all  the  American,  and  more  than  one-half  the  Old- 
World  species.  These  must  be  divided  into  several  sub-families, 
the  Palceoniithincr,  the  Psittaciuce,  and  the  Eclectince,  containing 
the  Indian  and  Malayan  species.  The  next  family,  the  Pla-ty- 
cerciclce  (the  broad  tails  and  ground  parrots)  are  somewhat  allied 
to  the  last  group  through  the  Palcr.ornilhince.  They  have 
different  hahiti  from  most  other  parrots,  heing  often  terrestrial 
and  seed  eaters  ;  their  whole  structure  is  weak,  their  flight  slow 
and  cuckoo-like  ;  the  keel  of  the  sternum  is  lower  and  more 
rounded  anteriorly  than  in  the  other  families;  the  pelvis  is 
short,  broad,  and  flat  ;  the  skull  is  small ;  the  bill  short  ;  the 
lower  mandible  broad  and  swollen  ;  the  legs  rather  long  and 
slender  ;  and  the  plumage  lax  and  abundant.  The  Plyctolophidce, 
or  cockatoos,  are  distinguished  by  their  powerful  bills,  crested 
heads,  heavy  form,  and  lax  powdery  plumage.  They  have  a 
general  resemblance  to  the  last  family,  and  also  to  the  true 
Psittaeidce,  The  Triehoglossidce  are  the  best  marked,  and  most 
specialised  group  of  all.  The  whole  head,  as  well  as  the  bill,  is 
elongated  and  compressed  ;  the  wings  long  and  powerful ;  the 
feet  strongly  grasping  ;  and  the  tongue  always  furnished  with 
brush-like  papilla).  They  are  connected  with  the  Psittaeidce  by 
means  of  Lor -iculus,  which  agrees  with  them  in  general  structure, 
but  has  the  ordinary  smooth  tongue.  In  order  to  bring  these 
families  into  a  natural  sequence,  I  arrange  them  in  the  follow- 
ing order: — 1.  Plyctolophidce;  2.  Platyccrcidce ;  3.  Psittaeidce; 
4.  Triehoglossidce.  The  5th  family,  Strigopiclce,  containing  the 
New  Zealand  owl-parrots,  seems  allied  to  the  Plcctycercidce,  and 
should  follow  them  in  a  general  arrangement  of  the  order." 

Mr.  Parker,  in  his  account  of  the  osteology  of  Microglossus 
alecto,  appears  to  hold  somewhat  similar  views,  as  he  says  this 
parrot  is  the  most  perfectly  antithetical  to  the  Struthionidce  of  all 
the  feathered  tribes.  If  intelligence  is  to  be  the  character  of 
primary  importance,  the  highest  place  should  be  given  to  the 
Passeres  proper  ;  if  powerful  flight  and  brute  strength,  then  the 
eagles  and  falcons  should  rank  highest.  "But,"  he  remarks, 
"  there  are  qualities,  dear  to  the  morphologist,  in  which  the 
parrots  have  the  pre-eminence,  and  stand  higher  as  birds  than 
all  other  birds  ;  and  although,  all  things  considered,  the  crow  is 
the  best  type  and  model  with  which  to  compare  the  whole  plumy 
hrotherhood,  yet  in  many  things  the  parrot  is  a  bird  of  birds  ; 
he  is  an  ultra-type,  and  sets  bounds  to  the  class  to  which  lie 
belongs.  But  this  bird,  with  the  wise  and  solemn  face  of  an 
elephant,  has,  like  us,  its  chief  and  best  qualities  resident  in  the 
head  ;  and  if  the  skull  of  an  ostrich  be  compared  with  that  of 
the  most  psittacine  of  the  parrots,  the  difference  will  appear 
almost  as  great  as  exists  between  a  larva  and  an  imago." 

The  latest  monographer  of  the  group,  Otto  Finsch,  maintains 
the  old  view  that  the  parrots  form  a  family  amongst  the 
Insesseres,  and  opposes  the  new  one  mentioned  above. 

The  geographical  distribution  of  the  parrots  presents  some 
very  peculiar  features,  as  has  been  well  shown  by  Mr.  Wallace. 
He  estimates  that  there  are  368  species,  which  are  thus  dis- 
tributed amongst  the  zoological  regions  established  by  Dr. 
Selater  :  — 


Region. 
■Palacu  relic 
Nearctic  . 
Neotropical 
Ethiopian 
Indian  . 
Australian 


The  Australian  region  is  richer  in  species,  genera,  and  families 
than  any  other  ;  and  in  genera  and  families  than  all  the  others 
put  together.  The  Psittaeidce  occur  in  all  the  regions,  but  it  is 
the  only  family  represented  in  the  non- Australian  regions.  Hence 
it  will  be  seen  there  are  no  less  than  four  out  of  the  five  families 
restricted  to  the  Australian  region.  But  the  principal  head- 
quarters of  this  group  are  still  more  restricted.  The  Australian 
region  itself  is  separable  into  three  sub-regions,  viz.,  Australia, 
the  Pacific  Islands,  and  the  Austro-Malayan  group.  Each  sub- 
region  has  its  peculiar  features.  In  Australia  the  Platycercidcc 
and  Plyctolophidce  are  abundant ;  Triehoglossidce  comparatively 
rare  ;  and  Psittaeidce  absent.  In  the  Pacific  Islands  OorophMus, 
Nestor,  and  Strigopidce  are  peculiar  ;  Platyccrcidce  not  abundant  : 
and  Plyctolophidce  wanting.  In  the  Austro-Malayan  sub-region 
the  Lories  arc  peculiar  ;  the  Plyctolophidce  abundant ;  the  Platy- 
ccrcidce less  abundant ;  and  the  Psittaeidce  are  represented  by 
several  peculiar  genera.  The  last-mentioned  sub-region  surpasses 
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all  the  others  in  the  number  of  the  families,  genera,  arid  species 
which  are  found  in  it,  as  shown  in  the  following  table  : — 


Austro-Malayan  Island* 

Australia    ■      .  • 

Pacific  Islands 


Families. 

.  4 
.    .  3 
.  3 


Genera, 
16 
10 
4 


Sp'-'ico. 
88 
60 
30 


Species. 

Genera. 

Families 

0 

0 

0 

1 

1 

I 

150. 

9 

1 

25 

4 

1 

25 

3 

1 

165 

25 

5 

From  the  great  preponderance  of  forms  in  the  Austro-Malayan 
islands,  Mr.  Wallace  suspects  the  parrots  were  at  one  tune 
restricted  within  this  area,  and  that  they  have  been  disj^ersed 
from  it  as  from  a  centre. 

The  Triehoglossidce  are  considered  to  be  the  most  highly 
organised  parrots.  It  contains  six  genera,  of  which  four  arc 
confined  to  the  Austro-Malayan  sub-region,  while  the  others  are 
spread  over  the  remainder  of  the  Australian  region.  Of  the  four 
Austro-Malayan  genera  three  are  remarkable  for  their  ground 
colour  being  a  vivid  red,  and  for  having  very  little  green,  which 
is  the  prevailing  tint  amongst  the  Psittaeidce ;  they  constitute 
the  sub-family  Loriincc,  and  are  best  represented  by  Eos  rubra 
and  Eos  cardinalis.  The  Lories  are  confined  to  a  long  tract 
extending  from  the  Moluccas  on  the  west  to  the  Solomon 
Islands  on  the  east,  and  having  New  Guinea  as  the  centrepiece. 
This  area  Mr.  Wallace  calls  the  Loriine  region,  and  he  has  tho 
following  remarks  upon  it.  "  If  we  look  at  the  area  marked  out 
upon  a  map  (as  shown  in  Proc.  Zool.  Soc.  for  18G4),  we  must  be 
at  once  impressed  with  the  idea  that  we  have  here  roughly  indi- 
cated the  much  greater  extent  at  a  recent  period  of  the  large 
island  of  New  Guinea,  the  north-western  portion  of  which  seems 
even  now  to  be  undergoing  a  still  further  segmentation.  This 
idea  receives  confirmation  from  the  fact  that  almost  every  bird 
found  in  this  area  has  its  closest  allies  in  New  Guinea  ;  and  as 
we  approach  the  central  mass  the  variety  of  forms  becomes 
greater.  The  genera  Monarcha  and  Mirncta  here  have  their 
maximum  development;  and  Tanysiptera,  as  abnormal  among 
kingfishers  as  Lories  are  among  parrots,  has  almost  exactly  the 
same  limits  of  distribution  as  they  have.  Within  these  limits 
are  found  some  of  the  most  curious  forms  of  parrots,  the  giant 
black  cockatoo  (Microglossus)  and  the  dwarf  of  the  whole  order 
(Nasiterna),  the  bare-headed  Dasj/ptilus  and  the  elegant  little 
Gharmosyna.  Tanygnathus  has  the  range  of  Eos,  but  extends 
north-westward  to  Celebes  and  the  Philippines ;  Geoffroyus 
south-westward  to  Timor  and  Flores  ;  while  the  remarkable 
genus  Eclectics  has  exactly  the  same  range  as  the  Lories,  whose 
attire  it  seems  to  mimic,  for  in  it  alone  are  found  parrots  whose 
only  colour  is  red,  with  a  portion  of  blue  or  black.  This 
coincidence  of  the  range  of  the  red  Psittaeidce  with  that  of  the 
red  Triehoglossidce  is  a  very  curious  fact,  and  clearly  intimates 
that  these  gay  tints  are  not  mere  sports  of  nature,  or  designed 
for  the  delectation  of  man,  but  have  a  close  connection  with  the 
life  history  of  the  creatures  which  they  adorn,  and  probably 
subserve  an  important  though  hidden  object  in  the  economy  of 
these  groups."  The  Loriine  region  has  yielded  fifty-four  species 
belonging  to  fifteen  genera,  and  eight  of  the  genera  have  not 
been  found  elsewhere.  Australia  has  ten  genera  and  sixty 
species,  and  six  of  the  genera  are  peculiar  to  it.  Australia  has, 
however,  been  pretty  well  explored,  whereas  the  central  and 
most  important  part  of  the  Loriine  region  has  never  been  visited 
for  scientific  purposes.  Hence  it  may  be  expected  that  the  dis- 
parity between  the  two  regions  will  be  still  more  in  favour  of 
the  Loriine.  Wallace  considers  New  Guinea  as  the  still  existing 
portion  of  what  was  once  a  great  tropical  Pacific  continent ;  and 
that  the  crimson  Lories,  the  black  Microglossia,  the  Birds  of 
Paradise,  and  the  great  Crowned  Pigeons  are  but  "  a  remnant 
and  a  sample  of  the  strange  and  beautiful  forms  of  life  that  once 
inhabited  it,  and  many  of  which  may  still  remain  to  be  dis- 
covered in  the  untrodden  Papuan  forests." 

Among  the  Psittaeidce  the  distribution  of  Prioniturus  is  espe- 
cially dwelt  upon  by  Mr.  Wallace.  It  is  the  only  genus  in  the 
order  which  has  a  spatulate  tail,  like  that  of  the  mot-mot. 
There  are  four  species  known,  and  these  are  equally  divided 
between  the  Celebes  and  the  Philippines.  A  similarly  restricted 
range  occurs  in  the  genus  Gynopithccus  among  the  mammalia. 
These  two  groups  of  islands  are  situated  on  opposite  sides  of  the 
line  which  separates  the  Indo-Malayan  sub-region  from  the 
Austro-Malayan  ;  but  facts  such  as  those  cited  indicate  that 
these  islands  once  had  a  closer  connection  than  now.  After 
describing  the  differences  in  the  faunas  of  the  two  groups  of 
islands,  the  author  further  adds  :  "  The  great  islands  which  form 
the  western  half  of  the  Archipelago,  Borneo,  Sumatra,  Java,  and 
the  Malay  peninsula,  present  a  most  surprising  poverty  of 
psittaciue  birds  :  only  four  species  are  found  over  this  immense 
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region,  and  these  belong  to  three  genera,  of  which  only  one  is 
found  on  both  sides  of  the  boundary  line.  This  fact  forms  one 
of  the  strongest  proofs  of  the  division  of  the  Archipelago  between 
the  Indian  and  Australian  regions  ;  for  on  the  one  side  we  have 
fifteen  genera,  of  which  ten  are  quite  peculiar,  on  the  other  three 
genera,  of  which  one  is  Indian,  one  Indo-Australian,  and  one 
somewhat  isolated  species  only  peculiar.  The  distribution  of 
the  genus  Loriculus,  which  is  the  only  one  really  common  to  the 
Indian  and  Australian  regions,  is  very  interesting.  The  southern 
island  of  the  Philippines  seems  to  be  its  metropolis,  since  no  less 
than  four  species  are  found  there.  One  inhabits  Celebes,  one 
Sulla,  and  one  Gilolo  ;  the  rest  are  found  in  Flores,  Java, 
Sumatra,  and  Malacca,  Ceylon,  India,  China,  and  Manilla.  The 
range  of  the  genus  is  therefore  very  extensive ;  yet  one  half  of 
the  species  will  be  found  concentrated  in  a  limited  tract,  in- 
cluding Mindanao,  North  Celebes,  Sulla,  and  Gilolo.  This  dis- 
trict is  upon  the  confines  of  the  Australian  and  the  Indian 
regions  ;  and  it  is  very  interesting  to  remark  that  this,  the  only 
genus  which  is  common  to  the  two,  is  of  doubtful  aflinity,  ami 
serves  to  connect  the  pre-eminently  Australian  Trichoglossidce 
with  the  Psittacidx  of  the  rest  of  the  world."  Mr.  Wallace  gives 
full  details  of  the  geographical  distribution  of  all  the  species 
found  in  the  Austro-Malayan  sub-region,  and  the  following  is  a 
summary  of  his  list : — 

Family  I.    Plyctolophidje  :  Cacatua,  11  sp. ;  Microglossus, 

2  sp. ;  Nasitcrna,  1  sp. :  making  in  all  3  genera  and  14 
species. 

Family  II.    Platycercid.e  :  Platyccrcus,  4  species. 

Family  III.  Psittacidce  :  PaUcomis,  3  sp. ;  Psittinus,  1  sp. ; 

Geoffroyus,  4  sp. ;  Prioniturus,  4  sp. ;  Cyclopsitta,  6  sp. ; 

Tanygnathus,  5  sp. ;  Eclectus,  8  sp. ;   Dasyptilus,  1  sp. ; 

Loriculus,  11  sp. :  or  altogether  9  genera  and  43  species. 
Family  IV.   Trichoglossidce  :  Lorius,  6  sp. ;  Clialcopsitta, 

3  sp. ;  Eos,  9  sp. ;  Trichoglossus,  9  sp. ;  Charmosyna,  4  sp. : 
or  in  all  5  genera  and  31  species. 

Notes  on  all  the  Indian  species  are  given  by  Mr.  Jerdoii  in 
his  "  Birds  of  India."  He  describes  seven  species,  of  which  six 
belong  to  Palwornis  and  one  to  Loriculus.  We  quote  his 
accounts  of  the  habits  of  P.  Alexandri  and  P.  torquatus : — "The 
Alexandrine  parrakeet  is  found  in  the  Lower  Himalayas,  in  the 
forests  of  Malabar,  also  in  the  hilly  regions  of  Central  India  and 
the  Northern  Circars.  It  is  occasionally  found  in  parts  of  the 
Carnatic;  but  it  is  not  till  you  get  far  north  that  it  is  at  all 
common.  It  is  by  no  means  confined  to  hill  regions,  for  I  have 
found  it  breeding  in  a  grove  of  trees  in  the  Deccan,  not  far,  how- 
ever, from  some  low  hills;  and  it  often  comes  into  the  open 
country  to  feed,  but  generally  returns  at  night  to  the  hills  or 
jungles.    It  is  said  to  be  the  ordinary  parrakeet  of  the  Punjaub. 

 It  feeds  both  on  fruits  and  grain,  and  sometimes  returns 

great  distances  to  roost  in  trees  near  the  hills.  At  such  times  it 
llies  at  a  great  height.  The  call  of  this  species  is  full  and  rich. 
It  breeds  in  the  cold  weather,  December  and  January,  in  holes  of 
trees,  and  lays  usually  four  white  eggs."  "The  Rose-winged 
Parrakeet  (P.  torquatus)  is  found  over  all  India,  from  the  foot  of 
the  Himalayas  to  the  extreme  south  and  Ceylon,  but  it  is  rare  to 
the  east  of  the  Bay  of  Bengal.  It  is  found  in  other  parts  of 
Western  Asia  and  throughout  tropical  Africa.  It  is  one  of  the 
most  common  and  familiar  birds  in  India,  frequenting  cultivated 
ground  and  gardens,  even  in  the  barest  and  least  wooded  parts 
of  the  country,  and  it  is  habitually  found  about  towns  and  vil- 
lages, constantly  perching  on  the  house-top.  It  is  very  destructive 
to  most  kinds  of  grain  as  well  as  to  fruit  gardens.  Burgess  says 
that  they  carry  off  the  ears  of  corn  to  trees  to  devour  at  leisure, 
and  I  have  observed  the  same  sometimes.  When  the  grains  are 
cut  and  housed,  it  feeds,  on  the  ground,  on  the  stubble  corn- 
fields, also  on  meadows,  picking  up  what  seeds  it  can,  and  now 
and  then  takes  long  flights  hunting  for  any  tree  that  may  be  in 
fruit,  skimming  close  to  and  examining  every  tree  ;  and  when  it 
has  made  a  discovery  of  one  in  fruit,  circling  round,  and  sailing 
with  outspread  and  down-pointing  wings  till  it  alights  on  the 
tree.  It  associates  in  flocks  of  various  sizes,  sometimes  in  vast 
numbers,  and  generally  some  hundreds  roost  together  in  some 
garden  or  grove.  Mr.  Layard  has  given  an  interesting  account 
of  the  roosting  of  this  species  in  Ceylon.  At  Saugor  all  the 
parrakeets,  mynas,  crows,  bee- eaters,  &c,  of  the  neighbourhood, 
for  some  miles  around,  roost  in  company  in  a  large  grove  of 
bamboos;  and  the  deafening  noise  heard  there  from  before  sunset 
till  dark,  and  from  the  first  dawn  of  day  till  long  after  sunrise, 
give  to  the  listener  an  idea  of  numberless  noisy  steam-engines  at 


work.  Many  of  the  flocks  of  parrots  are  very  late  in  returning, 
and  fly  along  quite  low,  skimming  the  ground,  and  just  rising 
oyer  a  tree,  house,  or  any  obstacle  in  the  way,  and,  for  several 
nights  in  succession,  several  parrakeets  flew  against  the  wall  of  a 
house  on  the  top  of  a  hill  in  Saugor,  and  were  killed.  It  breeds 
both  in  holes  in  trees  and,  very  commonly  in  the  south  of  India, 
about  houses,  in  holes  in  old  buildings,  tombs,  &c.  Like  the  last, 
it  lays  four  white  eggs.  Its  breeding  season  is  from  January  to 
March.  Adams  states  that  he  has  seen  this  parrakeet  pillage 
the  nest  of  the  Sandmartin;  but  with  what  intent  he  does  not 
guess  at.  Its  ordinary  flight  is  rapid,  with  repeated  strokes  of 
the  wing,  sometimes  wavy,  laterally,  or  arrowy.  It  has  a  harsh 
cry,  which  it  always  repeats  when  in  flight,  as  well  as  at  other 
times.  Mr.  Philipps  remarks  that  the  kite  will  sometimes 
swoop  down  on  them  when  perched  on  a  tree,  and  carry  one  off 
in  its  talons ;  also  that  owls  attack  these  birds  by  night." 

In  Gould's  "  Handbook  to  the  Birds  of  Australia,"  (!4  species 
are  described.  The  most  remarkable  of  them  is,  perhaps,  the 
Strigops  habroptilus,  or  Kakapo  of  New  Zealand.  He  has 
collected  together  most  of  the  accounts,  which,  lengthy  as  they 
are,  we  take  in  entirety. 

Long  before  1845,  when  a  skin  of  this  extraordinary  parrot  was 
for  the  first  time  sent  to  Europe,  we  had  conclusive  evidence  of 
the  existence  of  the  species  from  the  circumstance  of  plumes 
made  of  its  feathers  being  worn  by  the  Maories.  It  is  somewhat 
strange,  however,  that  such  a  lengthened  period  should  have 
elapsed  after  the  discovery  and  possession  of  New  Zealand  before 
so  singular  a  bird  should  have  found  its  way  to  Europe.  At  no 
very  distant  date  it  doubtless  inhabited  alike  all  the  islands  of 
the  New  Zealand  group ;  but  it  probably  no  longer  exists  in  the 
northern  island,  its  extirpation  thence  being  doubtless  attribut- 
able to  a  variety  of  causes ;  it  is  that  portion  of  the  country  in 
which  the  natives  have  chiefly  resided,  and  the  introduction 
since  the  visit  of  the  celebrated  navigator,  Cook,  of  the  pig,  the 
dog,  the  cat,  and  that  universal  pest,  the  brown  or  Norway  rat, 
has  doubtless  tended  greatly  to  produce  such  a  result,  for  these 
animals  having  now  become  wild,  we  may  reasonably  infer  that 
they  have  played  no  inconsiderable  part  in  the  destruction  not 
only  of  this  comparatively  helpless  bird,  but  of  many  others ;  the 
time  is  probably  not  far  distant  when  these  marauders  will 
obtain  a  tooting  in  the  middle  and  southern  islands,  the  result  of 
which  may  be  anticipated  by  what  has  already  occurred.  The 
first  published  account  of  this  singular  bird  is  that  given  by 
Dr.  Lyall,  R.N.,  in  the  "Proceedings  of  the  Zoological  Society 
of  London  "  for  1852,  which  I  here  transcribe  : — "  Although  the 
Kakapo  is  said  to  be  still  found  occasionally  on  some  parts  of 
the  high  mountains  in  the  interior  of  the  north  island  of  New 
Zealand,  the  only  place  where  we  met  with  it,  during  our  circum- 
navigation and  exploration  of  the  coasts  of  the  islands  in  H.M.S. 
Acheron,  was  at  the  S.W.  end  of  the  middle  island.  There,  in 
the  deep  sounds  which  intersect  that  part  of  the  island,  it  is  still 
found  in  considerable  numbers  inhabiting  the  dry  spurs  of  hills 
or  flats  near  the  banks  of  rivers,  where  the  trees  are  high  and 
the  forest  comparatively  free  from  fern  or  underwood.  The  first 
place  where  it  was  obtained  was  on  a  hill  nearly  4000  feet  above 
the  level  of  the  sea.  It  was  also  found  living  in  communities  on 
flats  near  the  mouth  of  the  rivers  close  to  the  sea.  In  these 
places  its  tracks  resembled  footpaths  made  by  men,  and  led  us 
at  first  to  imagine  that  there  must  be  natives  in  the  neighbour- 
hood. These  tracks  were  about  a  foot  wide,  regularly  pressed 
on  the  edges,  which  are  two  or  three  inches  deep  among  the 
moss,  and  cross  each  other  usually  at  right  angles.  The  kakapo 
lives  in  holes  under  the  roots  of  trees,  and  is  also  occa- 
sionally found  under  shelving  rocks.  The  roots  of  many 
New  Zealand  trees  growing  partly  above  ground,  holes 
are  common  under  them  ;  but  where  the  kakapo  is  found,  many 
of  the  holes  appear  to  have  been  enlarged,  although  no  earth 
was  ever  found  thrown  out  near  them.  There  were  frequently 
two  openings  to  these  holes,  and  occasionally,  though  rarely,  the 
trees  over  them  were  hollow  for  some  distance  up.  The  only 
occasion  on  which  the  kakapo  was  seen  to  fly  was,  when  it  got 
up  one  of  these  hollow  trees,  and  was  driven  to  an  exit  higher 
up.  The  flight  was  very  short,  the  wings  being  scarcely  moved, 
and  the  bird  alighted  on  a  tree  at  a  lower  level  than  the  place 
from  whence  it  had  come,  but  soon  got  higher  up  by  climbing, 
using  its  tail  to  assist  it.  Except  when  driven  from  its  hole, 
the  kakapo  is  never  seen  during  the  day,  and  it  was  only  by 
the  assistance  of  dogs  that  we  were  enabled  to  find  it.  Before 
dogs  became  common,  and  when  the  bird  was  plentiful  in  the 
inhabited  parts  of  the  island,  the  natives  were  in  the  habit  of 
catching  it  at  night,  using  torches  to  confuse  it.    It  offers  a 


741  PSITTACIDyE. 


formidable  resistance  to  a  dog,  and  sometimes  inflicts  severe 
wounds  with  its  powerful  claws  and  beak.  At  a  very  recent 
period  it  was  common  all  over  the  west  coast  of  the  middle 
island,  but  there  is  now  a  race  of  wild  dogs  said  to  have  overrun 
all  the  northern  part  of  the  shore,  and  to  have  almost  extir- 
pated tlir  kakapos,  wherever  they  have  reached.  Their  ran  i 
said  to  be  at  present  confined  by  a  river  or  some  such  physical 
obstruction,  and  it  is  to  be  feared  that  if  once  they  succeeded  in 
gaining  the  stronghold  of  the  kakapo  (the  south-west  end  of  the 
island),  the  bird  may  soon  become  extinct.  During  the  latter 
half  oi  February,  and  the  first  half  of  March,  while  we  were 
amongst  the  haunts  of  these  birds,  we  found  young  ones  in  many 
of  the  holes,  frequently  only  one,  never  more  than  two  in 
the  same  hole.  In  the  same  hole  where  there  were  two  young 
ones,  I  found  also  an  addled  egg.  There  was  usually,  but  not 
always,  an  old  bird  in  the  same  hole  with  the  young  ones.  They 
build  no  nest,  but  simply  make  a  slight  hollow  amongst  the  dry 
dust  formed  of  decayed  wood.  The  young  were  of  different 
ages,  some  being  nearly  fully  fledged,  and  others  covered  only 
with  down.  The  egg  is  white  and  about  the  size  of  a  pigeon's, 
two  inches  and  an  eighth  long,  by  one  inch  and  nine-sixteenths 
broad.  The  cry  of  the  kakapo  is  a  hoarse  croak,  varied  occa- 
sionally by  a  discordant  shriek  when  irritated  or  hungry.  The 
Maories  say  that  during  winter  they  assemble  together  in  large 
numbers  in  caves,  and  at  the  time  of  meeting,  and  again  before 
dispersing  to  their  summer  haunts,  that  the  noise  they  make  is 
perfectly  deafening.  A  good  many  young  ones  were  brought 
on  board  the  ship  alive.  Most  of  them  died  a  few  days  after- 
wards, probably  from  want  of  sufficient  care  ;  some  died  after 
being  kept  a  month  or  two,  and  the  legs  of  others  became  de- 
formed after  they  had  been  a  few  weeks  in  captivity.  The  cause 
of  the  deformity  was  supposed  to  be  the  want  of  proper  food, 
and  too  close  confinement.  They  were  fed  chiefly  on  soaked 
bread,  oatmeal,  and  water  and  boiled  potatoes.  When  let  loose 
in  a  garden  they  would  eat  lettuces,  cabbages,  and  grass,  and 
would  taste  almost  every  green  leaf  that  they  came  across.  One, 
which  I  brought  within  six  hundred  miles  of  England  (when  it 
was  accidentally  killed),  whilst  at  Sydney,  ate  eagerly  of  the 
leaves  of  a  Banksia,  and  several  species  of  Eucalyptus,  as  well  as 
grass,  appearing  to  prefer  them  all  to  its  usual  diet  of  bread  and 
water.  It  was  also  very  fond  of  nuts  and  almonds,  and  during 
the  latter  part  of  the  homeward  voyage,  lived  almost  entirely  on 
Brazilian  ground-nuts.  On  several  occasions  the  bird  took 
sullen  fits,  during  which  it  would  eat  nothing  for  two  or  three 
days  at  a  time,  screaming  and  defending  itself  with  its  beak 
when  any  one  attempted  to  touch  it.  It  was  at  all  times  of  an 
uncertain  temper  ;  sometimes  biting  severely  when  such  a  thing 
was  least  expected.  It  appeared  to  be  always  in  the  best 
humour  when  first  taken  out  of  its  box  in  the  morning, hooking  on 
eagerly  with  its  upper  mandible  to  the  finger  held  clown  to  lift 
it  out.  As  soon  as  it  was  placed  on  the  deck,  it  would  attack 
the  first  object  which  attracted  its  attention,  sometimes  the  leg 
of  my  trousers,  sometimes  a  slipper  or  a  boot.  Of  the  latter  it 
was  particularly  fond ;  it  would  nestle  down  upon  it,  flapping  its 
wings,  and  showing  every  symptom  of  pleasure.  It  would  then 
get  up,  rub  against  it  with  its  sides,  and  roll  upon  it  on  its  back, 
striking  out  with  its  feet  whilst  in  this  position.  One  of  these 
birds,  sent  on  shore  by  Capt.  Stokes  to  the  care  of  Major  Murray, 
of  the  65th  regiment  at  Wellington,  was  allowed  to  run  about 
his  garden,  where  it  was  fond  of  the  society  of  children,  follow- 
ing them  like  ti  dog,  wherever  they  went.  Nearly  all  the  adult 
kakapos  which  I  skinned,  were  exceedingly  fat,  having  a  thick 
layer  of  oily  fat  or  blubber  on  the  breast,  which  it  was  very 
difficult  to  separate  from  the  skin.  Their  stomach  contained  a  pale 
green,  sometimes  almost  white,  homogeneous  mass,  without  any 
trace  of  fibre  in  it.  There  can  be  little  doubt  but  that  their  food 
consists  partly  of  roots  (their  beaks  are  usually  more  or  less  covered 
with  indurated  mud),  and  partly  of  the  leaves  and  tender  shoots 
of  various  plants.  At  one  place,  where  the  birds  were  numerous, 
we  observed  that  the  young  shoots  of  a  leguminous  shrub, 
growing  by  the  bank  of  a  river,  were  all  nipped  off,  and  this  was 
said  by  our  pilot,  who  had  frequented  these  places  for  many 
years  in  a  trading  vessel,  to  be  the  work  of  the  kakapo.  Their 
flesh  is  white,  and  generally  esteemed  good  eating." 

In  some  letters  to  Mr.  Gould  from  Sir  George  Grey,  many  of 
the  above  statements  are  confirmed,  accompanied  by  addi- 
tional ones.  "  The  Strigops  is  called  Kakapo,  or  night-kaka,  by 
the  aborigines  of  New  Zealand,  from  the  nocturnal  habits  of  the 
bird.  During  the  day,  it  remained  hid  in  holes  under  the  roots  of 
trees  or  rocks  ;  or  very  rarely,  perched  on  the  boughs  of  trees 
with  a  very  dense  thick  foliage ;  at  these  times  it  appears 


PSITTAGIDJE.  742 


stupid  from  its  profound  sleep,  and  if  disturbed  or  taken  fiom 
its  hole  immediately  runs  and  tries  to  hidcitself  again,  delighting; 
if  practicable,  to  cover  itself  in  a  heap  of  soft  dry  grass  ;  about 
sunset  it  becomes  lively,  animated,  and  playful,  cornes  forth 
from  its  retreat  and  feeds  on  grass,  weeds,  vegetables,  fruits, 
seeds,  and  roots;  when  eating  grass  it  rather  grazes  than  led-, 
nibbling  the  grass  in  the  manner  of  a  rabbit  or  wombat.  Jt 
sometimes  climbs  trees,  but  generally  remains  upon  the  ground, 
and  only  uses  its  short  wings  for  the  purpose  of  aiding  its  pro- 
gress when  running,  balancing  itself  when  on  a  tree  or  in 
making  a  short  descent,  half  jump,  half  flight,  from  a  higher  to 
a  lower  bough.  When  feeding,  if  pleased  with  its  food,  it  makes 
a  continued  grunting  noise  ;  it  is  a  greedy  bird  and  choice  in 
its  food,  showing  an  evident  relish  for  anything  of  which  it  is 
fond.  It  cries  repeatedly  during  the  night  with  a  noise  not  very 
unlike  that  of  the  kaka,  but  not  so  loud.  The  kakapo  is  a  very 
clever  and  intelligent  bird,  in  fact,  singularly  so  ;  contracts  a 
strong  affection  for  those  who  are  kind  to  it,  shows  its  attach- 
ment by  climbing  about  and  rubbing  itself  against  its  friend, 
and  is  eminently  a  social  and  playful  bird  ;  indeed,  were  it  not 
for  its  dirty  habits,  it  makes  a  far  better  pet  than  any  other  bird 
witli  which  I  am  acquainted,  for  its  manner  of  showing  its 
attachment  by  playfulness  and  fondling,  is  more  like  that  of  a 
dog  than  a  bird.  It  builds  in  holes  under  trees  and  rocks,  and 
lays  two  or  three  white  eggs,  about  the  size  of  a  pullet's,  in  the 
month  of  February  ;  and  the  young  birds  are  found  in  March. 
At  present,  1854,  the  bird  is  known  to  exist  only  in  the  middle 
island  of  New  Zealand,  on  the  west  coast,  between  Chalky 
Harbour  and  Jackson's  Day,  and  in  the  northern  island  about 
the  sources  of  the  Whangarie,  and  in  part  of  the  Taui'a  coun- 
tries. It  was  within  the  recollection  of  the  old  people  abundant 
in  every  part  of  New  Zealand,  and  they  say  it  has  been  exter- 
minated by  the  cats  introduced  by  Europeans,  which  are  now 
found  wild  and  in  great  numbers  in  every  part  ot  the  country  ; 
they  say  also  that  the  large  rat,  introduced  from  Europe,  has 
done  its  part  in  the  work  of  destruction.  The  natives  assert, 
that  when  the  breeding  season  is  over,  the  kakapo  lives  in 
societies  of  five  or  six  in  the  same  hole  ;  and  they  also  state  that 
it  is  a  provident  bird,  and  lays  up  in  the  fine  season  a  store  of 
fern  root  for  the  bad  weather.  I  have  had  five  or  six  of  these 
birds  in  captivity,  but  never  succeeded  in  keeping  them  alive 
for  more  than  eighteen  months  or  two  years.  The  last  I  had  I 
sent  home  as  a  present  to  the  Zoological  Society,  but  I  am 
informed  it  died  off  Cape  Horn." 

A  later  account  has  been  drawn  up  by  M.  Julius  Haast,  and  a 
translation  of  his  notes  is  given  in  the  "Ibis"  for  1864, p.  340. 
Mr.  Gould  gives  the  following  extracts  : — "  The  principal  resorts 
of  the  kakapo  are  the  green  plots  in  the  open  and  mossy  beech 
woods,  near  mountain  streams  and  rocky  declivities,  beneath 
large  moss-covered  stones  overgrown  by  beech  roots  ;  also  the 
mossy  banks  of  the  large  rivers  which  are  occasionally  flooded 
by  a  sudden  thaw,  or  heavy  rains.  It  is  remarkable  that  it  is 
never  found  on  the  eastern  side  of  the  Alps,  though  exten- 
sive beech  forests  occur  there  also  ;  the  only  part  excepted 
is  the  valley  of  the  Makaoora  river  which  forms  the  Wanaka 
lake.  It  appears,  therefore,  to  be  confined  to  the  western  slope 
of  the  principal  mountain  chain,  and  only  to  pass  over  the  low 
and  wooded  defile  that  leads  from  the  source  of  the  Haast  river 
to  those  of  the  Makaoora.  Even  here,  however,  it  is  not  found 
beyond  the  mouth  of  the  river  near  the  Wanaka  lake,  as  lower 
down  there  are  no  forests.  The  kakapo  is  very  frequently  met 
with  iu  the  valley  of  the  last-named  river,  and  in  the  Makaoora 
forest.  In  the  Wilkin  valley  it  is  less  numerous,  and  in  the 
Hunter  valley  it  is  not  to  be  met  with.  Until  now,  it  has  been 
supposed  to  be  a  night  bird,  but  my  observations  convince  me 
that  this  is  not  always  the  case.  It  is  true  that  its  call  is  mostlv 
heard  about  an  hour  after  sunset,  at  which  time  it  commences  to 
roam  about  where  the  thick  foliage  creates  a  kind  of  artificial 
darkness,  but  I  have  several  times  met  with  it  in  the  daytime. 
On  one  occasion,  as  soon  as  the  bird  saw  me  it  threw  itself  off  the 
tree  as  if  it  were  shot,  and  escaped  under  some  large  fragments 
of  rock,  without  opening  its  wings,  or  using  them  in  any  way  to 
break  its  fall.  It  is  strange  that  a  bird  with  well-formed  wings 
should  prefer  to  use  its  feet  as  a  means  of  locomotion,  especiallv 
when  the  feet  seem  rather  formed,  from  the  position  of  the  toes, 
for  climbing  than  for  walking  or  running.  To  ascertain  whether 
the  kakapo  would  not  fly,  or  at  least  flutter  when  pursued,  I 
had  a  large  specimen  which  had  been  captured  by  my  dog  with- 
out being  injured,  brought  to  an  open  place  where  there  was 
sufficient  space  to  open  its  wings  while  running  ;  but  instead  of 
attempting  to  do  so,  the  bird  ran  towards  the  nearest  thicket, 
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moving  much  like  a  fowl,  with  a  celerity  that,  considering  the 
position  of  its  toes  and  its  unwieldy  form,  greatly  surprised  me. 
Viewed  sideways,  the  wings  appeared  to  he  closely  pressed  to  the 
hody,  hut  from  hehind  they  were  ohserved  to  he  slightly  open  ; 
more,  apparently,  for  the  purpose  of  preserving  a  right  balance, 
than  to  aid  it  in  running."  Dr.  Haast  also  refers  to  its  vegetable 
diet.  Individuals  sometimes  so  stuff  themselves  with  moss 
that  they  become  greatly  distended.  It  dwells  in  clefts,  fissures, 
and  amongst  roots  ;  and  frequently  proves  a  formidable  opponent 
to  a  dog.  Mr.  Gray's  description  of  the  species  is  : — "  Upper 
surface  sap  green,  with  a  verdigris  tinge  on  the  wings,  each 
feather  marked  in  the  middle  with  yellow,  which  is  margined  on 
the  sides  with  black,  from  which  spring  irregular  transverse 
bands  of  the  same  colour,  the  outer  webs  of  the  greater  wing- 
coverts,  quills,  secondaries,  and  entire  tail  brownish  buff,  irregu- 
larly banded  transversely  with  black  ;  between  every  alternate 
set  lemon  yellow  ;  the  inner  webs  of  quills  and  secondaries  black, 
more  or  less  transversely  banded  with  lemon  yellow  ;  under  sur- 
face pale  greenish  yellow,  tinged  with  lemon  yellow,  more  or  less 
marked  along  the  shaft  with  pale  yellow,  which  is  narrowly  mar- 
gined with  brownish  black  ;  some  of  the  feathers  have  transverse 
bands  of  the  same  colour  ;  the  top  of  the  head  brownish  black  ; 
margined  outerly  with  sap  green,  tinged  in  some  places  with  ver- 
digris, and  marked  in  the  middle  with  pale  yellow  :  the  front 
cheeks,  ear  coverts,  and  the  projecting  feathers  of  the  face  pale 
amber,  marked  in  the  middle  with  yellowish  white  ;  bill  white  ; 
feet  plumbeous  bhick.   Length  two  feet  four  inches. 

In  addition  to  the  living  species  there  are  a  few  known  which 
have  probably  become  extinct  within  the  last  few  centuries.  The 
only  witnesses  we  have  that  they  once  existed  are  a  few  osseous 
fragments,  the  reports  of  early  voyagers,  and  the  traditions  pre- 
served by  the  native  population.  The  Psittacus  mauritianus  is  one 
example.  All  that  we  possess  of  it  is  a  lower  mandible.  It  was 
found  in  the  soil  of  the  "  Mare  aux  Songe,"  or  Arum  Marsh,  near 
Mahebourg,  in  the  island  of  Mauritius,  under  the  circumstances 
mentioned  under  Dodo,  E.  C.  S.  This  fragment  belonged  to  a  bird 
as  large  as  the  larger  maccaws  ;  and  formed  part  of  a  jaw  pos- 
sessed of  great  mechanical  and  muscular  strength.  It  has  been 
carefully  examined  and  compared  by  Mime-Edwards  with  the 
same  part  in  other  parrots  ;  and  the  result  of  his  labours  will  be 
found  fully  detailed  in  the  "Annales  des  Sciences  Naturelles" 
for  18G6.  He  finds  that  this  part  of  the  skeleton  is  in  itself  sulfi- 
.ciently  distinctive  to  enable  us  to  assign  any  lower  jaw  to  its  genus 
or  subgenus,  but  that  further  evidence  is  needed  to  be  confident 
as  to  the  species.  Considering  this  to  be  the  case,  he  believes  that 
some  confidence  may  be  placed  on  the  conclusion  drawn  from  the 
lower  mandible  only  of  the  extinct  species.  It  had  been  sug- 
gested by  Mr.  G.  R.  Gray,  that  mauritianus  may  be  the  same 
as  the  Mascarinus  obscurus  figured  by  Levaillant,  which  species 
formerly  lived  in  Mauritius,  but  is  only  known  by  a  few  museum 
specimens  and  some  figures.  Milne-Edwards  compared  the  lower 
mandibles  of  the  two  sjDecies,  and  finds  they  are  widely  different, 
so  much  so  that  they  cannot  be  placed  in  the  same  genus.  P. 
mauritianus  approaches  Coracopsis  vasa  of  Madagascar  in  size  ; 
but  the  form  of  its  mandible  is  very  different.  In  the  size  and 
form  of  the  mandible  it  rather  resembles  the  large  maccaws  of 
South  America  ;  nevertheless  there  are  several  important  differ- 
ences even  from  these,  as  also  from  the  species  of  Microglossus. 
It  appears  to  represent  in  the  Mascarene  islands  the  Ara  of 
South  America  in  the  same  way  as  Microglossus  and  Calypto- 
rhynchus  represent  the  same  type  in  the  Australian  regions.  There 
is,  however,  more  analogy  between  the  forms  of  South  America 
and  South  Africa  than  between  those  of  South  Africa  and  Aus- 
tralia. His  main  conclusion  then  is,  that  the  Mauritius  bird 
differs  from  other  parrots  by  osteological  characters  of  the  same 
value  as  those  by  which  the  Ara,  Calyptorhynchus,  Microglossxis 
are  separated  ;  and  that  they  resemble  Ara  and  Microglossus  more 
than  any  other  genus.  No  mention  of  this  species  has  been  found 
in  old  travels.  Dubois  describes  in  a  very  rough  way  all  the 
parrots  he  saw  or  heard  of  in  the  Mascarene  islands.  Of  the  six 
species  mentioned  by  him,  five  may  be  identified  with  more  or 
less  certainty  as  Coracopsis  vasa,  Mascarinus  obscurus,  the  male 
and  female  of  Palmornis  eques,  and  Psittacula  cana.  The  one 
which  cannot  be  identified  is  said  to  be  about  the  size  of  the 
pigeon,  and  therefore  it  cannot  be  P.  mauritianus. 

(0.  Pinsch,  Die  Papageien  ;  J.  Gould,  Handbook  to  the  Birds  of 
Australia;  T.  C.  Jerdon,  The  Birds  of  India;  A.  R.  Wallace, 
Proc.  Zool.  Soc.  for  1865,  pp.  272 — 295  ;  Milne-Edwards,  An- 
nales des  Sciences  Naturelles,  5th  series,  vol.  vi.pp.  91 — 111  ;  Prof. 
R.  Owen,  Ibis  for  1S66,  p.  168  ;  W.  K.  Parker,  Proc.  Zool.  Soc. 
for  1865,  pp.  235—238.) 
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PTILIUM,  a  genus  of  coleopterous  insects,  belonging  to  the 
family  Trichopterygidm.  It  comprises  numerous  British  species, 
some  of  which  have  been  discovered  for  the  first  time  within  the 
last  few  years. 

PYRAMIDELLIDiE  [E.  C.  vol.  iii.  col.  510],  a  family  which 
is  abundantly  represented  on  the  British  shores,  and  which  in- 
cludes a  vast  host  of  minute  shells  scattered  all  over  the  world. 
Like  some  other  families,  its  limits  have  been  variously  defined, 
and  much  contrariety  of  opinion  prevails  as  to  what  genera  do 
or  do  not  belong  to  it.  So  difficult  is  it  to  make  conformable 
descriptions  of  genera  and  family  that  it  not  unfrequently 
happens  that  a  genus  possesses  one  or  more  characters  which  is 
not  assigned  to  the  family  in  the  definition.  This  seems  to  be 
due,  not  from  oversight  on  the  part  of  the  authors,  but  to  the 
difficulty  of  framing  the  definitions.  The  genus  Aclis  affords 
one  illustration.  Originally  its  species  was  assigned  to  Turbo, 
then  to  Turritella,  next  to  Chemnitzia,  afterwards  to  Aclis. 
But  it  does  not  seem  that  malacologists  intend  to  leave  them 
there,  for  they  have  latterly  been  transferred  to  Rissoa.  Adams 
considers  it  to  form  four  distinct  genera,  namely,  Aclis,  Hyala 
(H.  and  A.  Adams),  Ebola,  Gray ;  and  Dunkeria,  Carpenter. 
Mr.  Jeivreys  also  recognises  the  heterogeneity  of  the  genus 
Aclis,  and  proposes  to  separate  A.  unica  as  the  type  of  a  genus 
named  Graphis,  which  species  was  previously  made  the  type  of 
Hyala;  and  A.  Gulsonm  as  the  type  of  another  genus  to  be 
named  Menippe.  Odostomia  is  another  example  of  the  uncer- 
tainty of  elassificatory  views,  as  will  be  seen  from  the  following 
history  of  the  name  by  Mr.  Jeffreys  : — "In  the  Supplement  to 
the  4th,  5fh,  and  Gth  editions  of  the  'Encyclopaedia  Britannica' 
(published  at  intervals  between  1818  and  1824)  will  be  found  the 
article  '  Conchology,'  by  Dr.  Fleming.  The  genus  Odostomia  is 
there  described  as  consisting  of  certain  species  of  marine  shells, 
placed  by  British  writers  in  the  genus  Turbo,  in  which  the 
columella  is  furnished  with  folds.  The  Turbo  interstincta,  uni- 
dentata,  plicata,  Sandivicensis,  and  insculpta  of  Montagu  are  of 
this  genus.  The  article  was  separately  re-published  with  plates 
in  1837.  Fleming's  'Philosophy  of  Zoology'  (1822)  enumerates 
Odostomia  as  one  of  the  genera  of  the  marine  Turbonidce ;  and  it 
is,  therefore,  probable  that  the  number  of  the  Encyclopaedia 
which  contained  the  article  'Conchology'  had  then  appeared. 
In  1826  Risso  (Hist.  Nat.  l'Eur.  Merid.  vol.  iv.  p.  224)  formed 
the  genus  Turbonilla,  on  the  MS.  authority  of  Leach,  for  three 
fossil  species ;  all  are  described  as  longitudinally  ribbed,  and  one 
of  them  furnished  with  a  fold.  In  Turton's  '  Enumeration  of 
Marine  Shells  found  on  the  Devonshire  Coast'  (1829),  Odon- 
tostoma  was  proposed  by  him  as  the  generic  name,  and  is  thus 
characterised  :  '  Shell  conic,  oval ;  pillar  with  a  single  tooth  or 
fold  towards  the  middle ;  operculum  none.  Includes  Turbo 
unidentatus  and  others.'  This  description,  in  respect  of  the 
absence  of  an  operculum  is  obviously  wrong.  Fleming's 
'History  of  British  Animals'  (1828)  gave  a  more  correct  de- 
finition of  the  present  genus.  The  7th  volume  of  the  '  Edin- 
burgh Encyclopaedia  (1830),  under  the  head  'Conchology,'  has 
full  descriptions  of  the  -genus  Odostomia  and  of  the  above- 
named  species  of  Montagu ;  but  Pupa  and  other  land  species 
are  by  some  mistake  confounded  with  them.  Alcide  D'Orbigny's 
account  of  the  Mollusca,  in  the  Supplement  to  Barker- Webb 
and  Berthelot's  'Natural  History  of  the  Canary  Isles'  (1839  or 
1B40),  gives  Chemnitzia  as  a  sub-genus  of  Melania;  it  is  inade- 
quately defined,  the  animal  being  described  as  '  inconnu,'  and 
the  shell  as  intermediate  between  Eulima  and  Benellia  or  Niso. 
The  Turbo  elegantissimus  of  Montagu  (T.  lacteus,  L.)  is  the  sole 
type  of  D'Orbigny's  sub-genus.  Much  more  precise  and  accurate 
was  the  definition  by  the  Rev.  R.  T.  Lowe  in  the  '  Proceedings  of 
the  Zoological  Society  for  1840,'  of  his  genus  Parthenia,  which 
corresponds  with  Chemnitzia.  Three  more  synonyms  are 
Pt/njiscus,  Philippi  ('Wiegman's  Archiv.'  1841),  Orthostelis, 
Aradas  and  Maggiore  ('Atti  Acad.  Gioenia,'  1841),  and  Loxo- 
nema,  Phillips  ('  Palceozoic  Fossils  of  Cornwall,'  1841),  to  which 
may  be  added,  in  part,  Jaminea  of  Brown  (not  of  Leach  or 
Risso),  Turbonclla  of  Leach  ;  and  for  certain  species,  Eulimella 
of  Forbes  and  Auriculina  of  Gray."  Mr.  Jeffreys  collocates  all 
the  species  usually  assigned  to  Chemnitzia  and  Eulimella  in  the 
genus  Odostomia.  Some  authors  have  a  different  tendency,  and 
separate  the  species  into  a  large  number  of  genera.  Without 
having  made  the  group  a  special  study,  it  is  difficult  to  satisfy 
oneself  as  to  the  proper  delineations  of  the  collocations  of 
species  or  the  precise  boundaries  of  the  family.  For  the 
purpose  of  the  present  article  we  shall  consider  that  the  family 
embraces  all  the  genera  mentioned  in  the  E.  C.  article,  with  the 
exception  of  Truncatella  and  Otina;  and  in  order  to  show  the 
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variations  and  distinctions  of  the  British  members,  we  give 
the  following  analytical  view  of  their  characters,  drawn  up  from 
Jeffrey's  'British  Conchology.' 

.      .      .   .  Pyram/idellidcB. 
....  Aclis. 

 A.  supranitida. 

.      .       .  Odostomia. 

 Stili/er, 

.  Eulima. 


Body  spirally  twisted 

„    slender  ....... 

„  slender  

„    usually  slender  

„    spiral  and  ciliated       .       .       .       .  . 

„    spiral  and  smooth  ..... 

dead  furnished  with  a  long  cylindrical  and  re- 
tractile proboscis  ..... 

„    terminating  in  an  unarmed  and  suctorial 
mouth .       .       .       .  '  .  . 

„    with  a  long,  cylindrical  and  retractile  pro- 
boscis ....... 

Flap  or  Snout,  extensile,  but  rarely  projecting 
beyond  the  foot 
„  projecting  beyond  the  foot    .  . 

„  carried  just  before  the  foot 

„  not  always  extended  beyond  the 

foot  

„  a  little  in  advance  of  the  foot  . 

„  flexible  and  extensile    .       .  . 

„  considerably  in  advance  of  the 

foot  when  the  animal  is  in 
active  motion,  scarcely  extend- 
ing to  the  front  edge  when  at 

rest  

„  extends  from    the  tentacular 

membrane  beyond  the  foot 
„  extends    from   the  tentacular 

membrane  to  a  little  beyond 
the  foot,  and  forming  a  sort  of 
head  veil  .... 
„  carried  before  the  foot  when  on 

the  march  

„  lies  between  the  tentacles  and 

foot  

„  not  much  extended      .      .  . 

„  projects  beyond  the  foot  . 

„  flexible,  and  projects  a  little 

beyond  the  foot 
„  seldom  projecting  beyond  the 

foot 

Tentacles,  conical  or  triangular,  flattened  and 
smooth,  with  more  or  less  inflated 
tips   .  .... 

„      long,  approximating  at  their  bases  . 

„  moderately  long,  flat,  rounded  or 
obtuse  at  the  tips,  quite  smooth, 
even  under  high  magnifying 
powers,  and  divergent      .       .  . 

„  cylindrical,  slender,  somewhat  inflated 
at  the  top,  close  together  at  the 
base  A.  supranitida 

„  thick,  broad,  short,  not  very  membra-, 
nous,  rounded  at  the  tips,  each  of 
which  has  a  minute  flake-white 
lobe  or  inflation  ;  they  are  united 
by  an  intermediate  membrane  .  . 

„  triangular  and  folded  inwards  (not 
unlike  an  ass's  ears),  united  at 
their  base  by  an  intermediate 
membrane  

„  extraordinarily  short  and  broad, 
mutually  connected  in  front  and 
vibrating  very  actively,  swelling 
out  behind  like  a  minute  leaf; 
they  are  not  divergent,  but  borne 
straight  and  close  together ;  each 
terminating  in  two  white  infla- 
tions, viz.,  one  quite  apical  and 
the  other  immediately  below  it, 
both  being  semi-circular,  and  as  if 
soldered  to  the  external  sides  of 
the  points  or  tips     .       .       .  . 

„       leaf-like,  rather  short  and  thick 

„  bevelled  and  pointed  like  an  awl ; 
each  also  has  a  yellow  longitudinal 
line  ;  tips  inflated  and  white    .  . 

„       flat,  bevelled,  not  very  short ;  tips 


Pyramidellidw. 

Stilifer. 

Eulima. 

Pyramidellida. 
Odostomia. 
0.  clavula. 

0.  albella. 
0.  turrita. 
0.  plicata. 


0.  dolioliformis. 
0.  spiralis. 

0.  rufa. 
0.  lactea. 

[toni. 
Stilifer  Tur- 
Eulima  polila. 
E.  distorta. 

E.  stenostoma. 

E.  biliyieata. 


Pyramidellida. 
Aclis. 


A.  unica. 


A.  Gulsonce. 


Odostomia. 


0.  clavula. 
0.  albella. 


0.  pallida. 


moderately  large,  rounded,  inflated 

and  flake  white  . 
Tentacles  moderately  long  and  divergent ;  each 
has  a  flake-white  longitudinal  line 
in  the  middle  running  from  base 
to  point ;  edges  slightly  folded  ; 
tips  less  white  and  inflated  than  in 
allied  species  

„  broad,  short,  awl-shaped,  setose  (?), 
blunt,  with  a  fine  transparent  lino 
down  the  middle  of  each 

„  rather  long  and  leaf-like,  with  blunt 
tips  ....... 

„  leaf-like,  and  presenting  three  equal- 
sized,  angular  and  flattened  odes, 
which  are  folded  a  little  inwards  ; 
tips  rounded  but  not  much  in- 
flated   

„  coalescing  at  their  bases,  veiy  broad 
and  short  ;  tips  very  small,  white, 
and  slightly  inflated .       .       .  . 

„  strong,  rather  long,  without  much  au- 
riform folding,  rounded  and  taper, 
terminating  in  minute  circular 
snow-white  inflated  tips ;  instead 
of  the  tentacles  moderately  diverg- 
ing on  each  side  of  the  snout,  they 
are  widely  curved  and  carried 
at  a  right  angle  to  the  axis  of  the 
shell  

„  short,  bevelled,  not  broad,  tapering  to 
a  fine  point,  and  having  small 
white  inflated  tips  ;  they  are  car- 
ried in  front  of  the  head  with  an 
angular  divergence  of  about  75s  . 

„  proportionally  larger  than  in  other 
species,  not  so  triangular  nor  fur- 
nished with  such  broad  lateral 
membranes,  nor  do  they  coalesce 
so  decidedly  as  another  species  to 
form  a  veil  . 

,,  very  short,  not  much  folded,  termi- 
nating in  indistinct  flake-white 
lobes;  the  lateral  membranes, which 
are  not  so  extensive  as  any  other 
species,  coalesce  and  form  a  shal- 
low veil  

,,  very  short,  united  at  their  bases ;  their 
thin  edges  are  unrolled  on  the 
march,  which  gives  them  a  very 
large  sub-triangular,  broad,  leafy 
aspect,  instead  of  the  usual  ear- 
shaped  figure ;  tips  large  and 
inflated  

„  varying  in  length,  rather  broad,  with 
a  small  white  bulb  on  each  tip; 
they  are  retractile  as  in  Rissoa  .  . 

„  united  at  the  base  in  front,  and  widen 
by  diverging ;  short,  flat,  and  broad, 
setose  (?),  with  a  snow-white  line 
from  base  to  point,  and  a  round 
flake-white  dot  at  each  of  their 
tips  

„  comparatively  long  and  slender, 
united  at  the  bases,  and  having 
very  distinct  white  inflated  tips  . 

„  rather  long,  strong,  and  divergent ; 
they  do  not  quite  coalesce  at  their 
bases,  being  separated  by  a  distinct 
groove,  which  is  the  continuation 
of  one  on  the  snout  from  the  point 
where  the  notch  ceases  ;  terminal 
bulbs  not  much  developed       .  . 

„  short,  broad,  very  little  folded  and 
diverging  

„  short,  very  bluntly  pointed  and  leaf- 
like, having  large  and  extremely 
flexible  lateral  membranes,  which 
do  not  coalesce  for  half  their 
height,  and  are  capable  of  instan- 
taneously assuming  various  shapes 


0.  conoidea. 


0.  acuta. 

0.  unidentala. 
0.  turrita. 


0.  plicata. 
0.  insculpta. 


0.  diaphana. 


0.  olliqua. 


0.  dolioliformis. 


0.  decussala. 


0.  indistincta. 
0.  interstincta. 

0.  spiralis. 


0.  fenestrata. 


0.  scalaris. 
0.  rufa. 


0.  lactea. 
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0.  pusilla. 


0.  Scillai. 


0.  acicula. 
Stilifer. 


S.  Turtoni. 
Eulima. 


Tentacles  marked  with  a  paleish  purple  streak; 

when  spread  they  have  the  lateral 
membranes  united  almost  to  the 
tips,  which  are  minute  and  acutely 
pointed,  so  that  the  tentacles  then 
'  appear  like  a  single  united  leaf 
„       short,  often  folded  inwards,  like  a 
round  and  undeveloped  leaf,  pro- 
truded horizontally 
„       diverging  almost  at  a  right  angle, 
and  resembling  short,  broad,  mi- 
nute leaves,  each  marked  with  an 
opaque  white  stripe  or  vein  through 
the  middle,  they  bevel  to  a  fine 
edge,  and  can,  with  their  large 
flexible  margins  (like  the  tentacles 
of  all  other  species  of  Odostomia) 
simulate  ear-shaped  folds ;  tips  but 
slightly  developed  . 
„       cylindrical  .... 

„      club-shaped,  somewhat  compressed, 
thick  and  rather  long,  sometimes 
enlarged  towards  the  tips*(\vhich 
are  blunt),  widely  diverging,  but 
united  at  their  bases;  they  are  more 
or  less  strangulated  or  constricted, 
usually  at  about  one-fotirth  of  the 
distance  from  their  liases,  the  cilia 
with  which  they  are  covered  seem 
to  produce  a  circulating  current 
„       awl-shaped,  approximating  at  their 
bases  .... 

„       short,    but    slender    and  pointed, 
slightly  diverging  outwards ;  every 
part  except  the  base  is  streaked 
lengthwise  with  golden  yellow  or 
orange,  and  the  whole  is  covered 
with    a   transparent  gelatinous 
sheath  .       .       .       .       .       .  E.  polita. 

„  cylindrical,  rather  short  and  diverg- 
ing, with  blunt  tips  . 
„  long  and  slender,  placed  close  toge- 
ther at  their  origin,  and  diverging 
at  an  acute  angle  . 
„  rather  long  and  slender,  with  rounded 
tips :  they  diverge  at  an  angle 
of  about  25° ;  at  the  base  of  each 
is  a  patch  of  flake- white  .       .  . 

„      rather  long  

Eyes  sessile  at  the  inner  base  of  the  tentacles, 
and  placed  near  to  each  other  .       .  . 
„   placed  rather  more  on  the  outer  than  the 

inner  base  of  the  tentacles  . 
„    large  and  black,  not  on  peduncles  or  pro- 
minences, but  fixed  each  on  the  centre 
of  the  base  of  either  tentacle,  with  very 
little  external  inclination,  and  widely 
apart ;  on  the  march  the  eyes  are 
usually  carried  within  the  margin  of 
the  shell  ..... 

„    immersed  at  the  base  of  the  tentacles,  and 

placed  rather  laterally 
„    black,  not  very  near  together,  immersed 
close  to  the  base  of  the  tentacles,  on 
minute  white  circles  .... 

„    immersed  in  the  skin  or  outer  integument, 
and  placed  on  the  neck  a  little  behind 
the  tentacles  ...... 

,,    at  the  inner  bases  of  the  tentacles,  not 
very  close  together  .... 

„    small,  placed  close  together  .       .       .  . 

„    placed  somewhat  apart  .... 

„  very  black,  situated  exactly  at  the  internal 
bases  of  the  tentacles,  immersed  in 
the  skin,  so  close  to  each  other  that  a 
hair  can  scarcely  be  laid  between 

them   0.  conoidea. 

„    rather  close  together  in  the  centre  behind 

the  tentacles  0.  acuta. 

„    close  together,  sunken  in  the  membrane 

which  connects  the  tentacles       .       .  0.  unidentata. 


E.  intermedia. 


E.  distorta. 


E.  stenostoma. 
E.  bilineata. 

Pyramidellidce. 

Aclis. 


A.  unica. 
A.  supranitida. 


A.  Gulsonce. 


Odostomia. 

0.  clavula. 
0.  albella. 
0.  pallida. 


Eyes  very  small,  placed  close  together  on  the 
middle  of  the  neck,  between  the  ten- 
tacles at  their  inner  bases  . 

,,  not  quite  so  close  together  as  in  some  other 
species,  seated  on  the  tentacles  at  their 
inner  bases  

,,    close  together  

„  close  together,  at  the  internal  basal  angles 
of  the  tentacles  ..... 

„  close  together,  at  the  united  internal  bases 
of  the  tentacles  

„    as  usual  

„  very  close  together,  exactly  at  the  internal 
bases,  not  immersed,  but  a  little  elevat  ed 
on  minute  prominences  .       .       .  . 

„  very  black,  conspicuous,  and  close 
together  

„  small,  rather  close  together,  at  the  inner 
base  of  the  tentacles,  sometimes  with- 
drawn under  the  shell  when  the 
animal  is  crawling  .       .       .       .  . 

„  large  and  black,  placed  behind  the  fork 
of  the  tentacles,  on  their  internal 
angles  

„  conspicuous,  close  together,  and  imbedded 
at  the  inner  angles  of  the  tentacles 

„    black,  not  very  close  together  . 

„  placed  on  the  inner  bases  of  the  ten- 
tacles   

,,  at  a  little  distance  from  the  internal  line 
of  the  tentacular  bases 

„  small,  black,  placed  close  together  behind 
the  tentacles  ..... 

„  very  black,  not  quite  close  together,  and 
placed  a  little  behind  the  inner  bases  of 
the  tentacles  

„  sessile,  placed  on  the  neck  behind  the 
tentacles  

„  exceedingly  small,  placed  at  some  distance 
behind  the  tentacles  .... 

„  almost  sessile,  placed  at  the  external  bases 
of  the  tentacles,  or  nearly  behind  them 
on  the  neck  ...... 

„  large,  black,  and  round,  placed  close 
together  on  slight  and  minute  emi- 
nences, each  of  which  is  encircled  by 
a  ring  of  golden  yellow,  on  a  level 
with  the  base  of  the  tentacles  ;  this 
part  is  seldom  protruded,  although 
the  eyes  are  conspicuous  through  the 
shell  

„  small  and  black,  placed  close  together  on 
short  bulbs ;  they  are  always  con- 
spicuous ;  each  is  encircled  by  a  dark 
orange  disk  

„  black,  placed  on  slight  bulgings  of  the 
tentacles  at  their  outer  base    .       .  . 

„    small  and  black,  persistent  after  death, 
when  they  are  distinctly  seen  through 
the  shell  ...... 

Foot  lanceolate,  and  double-edged  in  front  ,  .  . 

„  slender,  greatly  hollowed  out  in  front,  and 
deeply  labiated,  having  distinct,  long 
arched,  linear  auricles,  which  play  or 
vibrate  when  the  animal  is  crawling, 
beneath  which  it  is  slightly  constricted ; 
it  terminates  in  a  rounded,  rather 
broad  point ;  no  median  bine  is  apparent 
in  any  part  of  the  sole 

„  having  the  upper  edge  somewhat  detached, 
narrower  than  the  sole,  and  extended 

„  exceedingly  short,  narrow,  deeply  bifurcated 
in  front,  rounded  behind  when  at  rest, 
and  a  little  lengthened  in  action  ;  the 
front  edge  is  long,  slender,  grooved  at 
the  margin  in  front,  and  on  each  side, 
the  upper  and  lower  surfaces  being 

entire  

flexible,  more  or  less  concave  in  front,  with 
longish  auricles,  below  which  it  is 
gradually  constricted  ;  the  margins  are 


0.  turrita. 


0.  plicata. 
0.  insculpta. 

0.  diaphana. 

0.  obliqua. 

0.  dolioliformis. 


0.  decussata. 
0.  indistinda. 


0.  interstincta. 


0.  spiralis. 


0.  fenestra  I  a. 
0.  scalaris. 

0.  rufd. 

0.  lactea. 

0.  Scilloz. 

0.  acicula. 
Stilifer. 
S.  Turtoni. 

Eulima. 


E.  polita. 


E.  intermedia. 
E.  distorta. 


E.  bilineata. 
Pyramidellidw. 


Aclis  unica. 
A.supranitida. 


A.  Gulsona;. 
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thin,  and  often  folded  upward) ;  it  is 
either  bluntly  ors!i:a-|ily  Jin  i  nl  eel  behind  ; 
when  the  aninnil  is  in  motion  there  is 
on  each  side  of  tho  foot  a  marginal 
series  of  about  eight  very  minute  flossy 
points  ....... 

short,  squarish  in  front,  narrowed  or  con- 
stricted in  the  middle,  broader,  ami 
bluntly-pointed  behind ;  sole  edged 
with  yellow  

short,  truncated,  and  slightly  notched  in 
front,  where  it  is  indistinctly  auricled 
at  each  corner,  terminating  behind  in 
an  abrupt  and  short  point  . 

large,  rather  Long,  membranous,  generally 
reflected  at  the  sides  on  itself  (which 
reflexion  it  in  some  measure  retains  on 
the  march),  deeply  arched  in  front, 
causing  the  flanks  to  be  pointed  and 
gradually  tapering  behind  in  a  bluntly- 
angular  point ;  sole  slit  in  the  middle 
in  front  

short,  of  a  more  opaque  white  than  the 
rest  of  the  body ;  it  is  excavated  in 
front,  and  so  deeply  divided  or  lobed 
as  occasionally,  when  fully  extended, 
to  present  the  appearance  of  a  second 
pair  of  short  tentacles  ;  it  terminates 
behind  in  a  more  or  less  obtuse 
point  ....... 

short,  truncated  in  front,  and  slightly 
eared,  sloping  behind  to  a  broad,  ob- 
tuse, lance-shaped  point ;  sole  in  front 
flake-white,  behind  hyaline,  with  a  pure 
longitudinal  line  along  the  centre  of 
the  posterior  half;  it  is  divided  from 
the  upper  disk  by  a  shallow  groove, 
giving  the  foot  a  labiated  aspect  . 

rather  broad,  more  or  les3  indented  (and 
now  and  then  deeply  bi-lobed)  in  front, 
obliquely  truncated  and  irregularly  bi- 
lobed  behind  

squarish  in  front,  and  bluntly-pointed  be- 
hind ;  sole  sligbtly  grooved  lengthwise 
on  the  posterior  half  .... 

deeply  notched  in  front,  forming  at  each 
corner  a  divergent  acute  auricle,  be- 
hind which  it  becomes  a  little  con- 
stricted, and  terminates  in  two  sym- 
metrical distinct  pointed  tails  or 
streamers,  which  describe  an  angle  ot 
separation  equal  to  that  of  the  fore  and 
middle  fingers  when  placed  as  far  apart 
as  possible  

long,  broad,  and  thin,  rather  concave  in 
front,  slightly  auricled,  and  when  fully 
extended  reaching  beyond  the  body 
whorl  in  front ;  it  terminates  in  a  dis- 
tinct bifurcation,  which  is  very  apparent 
on  a  slow  march,  but  on  a  quicker  pace 
being  attained  the  fork  in  some  measure 
decreases,  in  consequence  of  the  greater 
extension  of  the  foot  .... 

short,  concave  in  front,  slightly  auricled, 
terminating  obtusely  behind 

apparently  divided  into  two  parts  ;  the  an- 
terior or  front  portion  is  constricted, 
slender,  attenuated,  and  very  extensile, 
slightly  auricled  and  notched,  and 
nearly  clear  white ;  the  posterior  or 
hinder  portion  is  somewhat  oval,  short, 
broad,  fleshy,  of  an  opaque  pale  drab, 
and  divided  in  the  middle  by  a  deep 
longitudinal  fissure  or  groove,  that 
seems  almost  to  separate  this  portion 
into  two  equal  lobes,  which  terminate 
together  in  a  rounded  point,  with  a 
narrow  central  notch  .... 

rather  broad  and  truncated  in  front,  with- 
out the  usual  car-shaped  points  at  the 


Odostomia,  cla- 
vula. 


0.  albe  I 


0.  pallida. 


0.  conoidea. 


0.  acuta. 


0.  unidentata. 

0.  turrita. 
0.  plicata. 


0.  insculpta. 


0.  diaphana. 
0.  obliqua. 


O.dolioliformis. 


corners,  becoming  a  little  constricted 
behind,  and  having  a  very  rounded 

extremity  0.  decussata. 

Foot  large,  long,  and  extensile,  thin,  nearly 
transparent,  either  truncated  or  concave 
in  front  (depending  on  the  will  or 
action  of  tho  animal),  with  very  large 
auricles,  which  in  progression  are  used 
as  feelers ;  the  edges  are  often  folded 
inwards  ;  it  ends  .in  a  needle  point      .  0.  indistinct  a. 

„  short  and  narrowish,  truncated  or  slightly 
indented  in  front,  with  small  auricles, 
behind  which  it  is  constricted  for  about 
one-third  of  its  length  ;  tail  bluntly 
pointed  0.  interstincla. 

„  rather  broad,  slightly  auricled,  and  sinu- 
ated  on  each  side ;  sole  slightly  grooved 
lengthwise  in  the  middle  ;  tail  rounded 
when  the  animal  is  at  rest  or  at  half 
stretch,  and  bluntly  pointed  in  full 
march  0.  spiralis. 

„  in  slow  march  short,  broad,  and  obtuse ; 
but  when  the  pace  is  accelerated  it  be- 
comes attenuated  and  extends  to  the 
bottom  of  the  penultimate  whorl ;  it 
makes  in  front  a  concave  sweep,  ending 
on  the  right  and  left  in  very  slight  ear- 
shaped  points  ;  it  has  a  somewhat  lan- 
ceolate shape  behind    ....  0.  fenestrata. 

„    short,  slightly  auricled,  and  bluntly  pointed 

behind  0.  scalaris. 

„  large,  moderately  long,  auricled  in  front, 
tapering  behind  to  a  point  when  at  full 
stretch,  but  rounded  when  at  rest       .  0.  rufa. 

„  truncated  in  front,  very  slightly  auricled, 
narrow,  not  very  long,  attenuated,  and 
tapering  behind  to  a  rounded  broad 
termination  0.  lactca. 

„  much  longer  than  in  last  species,  extending 
on  the  march  to  the  last  whorl  but  two, 
and  terminating  in  almost  a  needle 
point ;  whilst  in  the  preceding  species,  ' 
under  the  same  circumstances,  it  is 
quite  rounded,  and  does  not  reach  be- 
yond the  last  or  body  whorl        .       .  0.  pusilla. 

„  long  and,  broad,  truncated  in  front,  with 
rather  acute  angles  or  corners,  abruptly 
ending  behind  in  a  minute  point  or 
tail      .  0.  ScilUc. 

„  long  (often  extending  on  the  march  to  the 
antepenultimate  whorl),  and  very  thin, 
square  in  front,  and  expanding  at  the 
corners  into  rather  sharp-pointed  au- 
ricles, behind  which  it  is  gradually 
constricted  towards  the  upper  part  of 
the  body,  and  terminates  in  a  narrow, 
slender,  and  acute  point      .       .       .  0.  acicula. 

„    tongue-shaped,  and  partly  tubular,  with  a 

slit  in  the  sole  Stilifer. 

„  elongated,  in  front  bulbous,  and  forming  a 
creeping  disk,  behind  somewhat  tubular 
and  tapering  to  a  fine  point ;  the  sole  is 
slit  backwards  clown  the  middle  for 
more  than  three-fourths  of  its  length, 
the  opening  or  commencement  of  the 
slit  being  of  an  oval  shape    .       .       .  S.  Turton  \ 

„  lanceolate,  double-edged  as  well  as  trun- 
cated, and  usually  bi-lobed  in  front     .  Eulima. 

„  small,  and  mostly  short;  squarish  and 
broader  in  front,  with  angular  corners 
or  lobes  edged  with  yellow,  narrower 
towards  the  middle,  and  sharply 
rounded  behind ;  the  inner  fold  or 
groove  formed  by  the  front  edge  is 
closely  lined  with  vibratory  cilia  in 
constant  and  rapid  motion ;  sole  flake 
white,  slightly  furrowed  down  the 
middle  E.  polita. 

„  shortish,  slightly  cloven  in  front,  and 
bluntly  pointed  behind,  expanded 
towards  the  sides  E.  intermedia. 
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Foot  elongated,  rounded  in  front,  and  bluntly 

pointed  behind  E.  distorta. 

„    broad,  squarish,  and  slightly  bi-lobed  in 
front,  narrowing  behind  to  a  bluntly 
rounded  point        .       .       .       .    .  E.  stenostoma. 
Branchial  apparatus  consisting  of  a  single  gill 

plume  Pyramidellidee. 

Branchial  plume  narrow  and  curved,  consisting 
of  about  15  to  18  rather 
coarse,  opaque,  pale  drab 

strands  Aclis  Gulsonce. 

„  single  (?)        ....  Stilifer. 

„  single  (?)    .....  Eulima. 

Tongue  unarmed  or  toothless     ....  Pyramidellidce. 

No  denticulated  tongue  Stilifer. 

No  tongue        .......  Eulima. 

Body  clear  white,  with  very  minute  and  close- 
set  flashy  specks       .....  Aclis  nnica. 

„    entirely  white  .       .       .       .       .       .A.  supranilida. 

„    flake-white,  with  a  faint  tinge  of  yellow   .  A.  Gulsonce. 

„    clear  frosted  white  Odostomia  cla- 

vula. 

„  cream  colour,  streaked  with  sulphur,  some- 
times clear  white,  gelatinous,  ;md  of  a 
granidar  texture  under  a  high  magnify- 
ing power      .       .       .       .       .       .  0.  albella. 

„    white,  covered  with  minute  yellow  specks  0.  pallida. 

,,    clear  bluish  white  throughout,  with  faint 

streaks  of  flake-white       .       .       .    .  0.  conoidea. 

„  dirty  white,  speckled  with  pale  yellow,  red, 
brown,  or  lead  colour  points,  which  are 
irregularly  distributed  over  many  of  the 
external  organs     .       .      .       .       .  0.  acuta. 

„    clear  bluish  white  0.  unidentata. 

„  white,  with  a  bluish  tinge,  covered  with 
exceedingly  minute  granules,  which  give 
the  surface,  especially  the  foot,  a  frosted 
appearance    .       .       .       .       .       .  0.  turrita. 

„    whitish,  with  minute  and  close-set  yellow 

specks  0.  plicata. 

„    opaque  frosted  white,  with  a  rather  large 

patch  of  dull  claret-red  on  the  back       .  0.  insculpta. 

„    brilliant  frosted  subhyaline  white        .    .  0.  diaphana. 

„  clear  white,  with  a  slightly  frosted  appear- 
ance     .       .       .       .       .       .       .  0.  obliqua. 

„    hyaline,  pale  azure  0.  dolioliformis. 

„    clear  white,  except  the  head,  which  is  pale 

pink  or  red  0.  decussata. 

„  nearly  clear  white,  with  a  pale  yellowish 
tinge,  overspread  or  powdered  with 
minute  snow-white  flakes  or  lemon- 
coloured  points  

,,    white  and  transparent  .... 

„  clear  white,  delicately  suffused  with  snow- 
white  points  of  different  sizes    .       .  . 

„  nearly  clear  white,  with  a  frosted  aspect ; 
the  neck  is  marked  on  each  side,  as  far 
as  the  tentacles,  with  a  pale  lead-coloured 
stripe  of  unequal  breadth,  which  is  com- 
posed of  very  minute  points,  so  as  to 
give  the  stripes  a  mottled  look ;  a  tinge 
of  the  same  colour  pervades  the  basal 
portion  of  the  tentacles  and  upper  sur- 
face of  the  foot      .       .       .       .       .  0.  fencstrata. 

„  nearly  clear  frosted  white  or  pale  red- 
brown       .       .       .       .       .       .    .  0.  scalaris. 

„    ot  a  clear  pale  azure  colour,  irregularly 

aspersed  with  snow-white  flakes    .       .  0.  rufa. 

„    clear  white  0.  lactea. 

„    milk-white,  microscopically  speckled  with 

flake-white  0.  Scillas. 

„    nearly  clear  frosted  white,  mixed  with 

minute  snowy  flakes        .       .       .    .  0.  acicula. 

„    white,  and  delicately  stippled  .       .       .  Stilifer  Turtoni. 

„  whitish;  front  tinted  with  pale  yellow,  and 
more  or  less  speckled  with  golden  yellow 
or  bright  orange       .       .       ...  Eulima  polita. 

„    milk  white  E.  intermedia. 

„    whitish,  mottled  with  reddish  brown    .    .  E.  distorta. 

„    milk-white       .       .       .       .       .       .  E.  stenostoma. 

„    whitish,  with  a  faint  tinge  of  yellow.    .    .  E.  bilincata. 


0.  indistincta. 
0.  interstincta. 

0.  spiralis. 


Mantle  furnished  with  a  cylindrical  filament  at 
the  upper  angle  of  the  mouth  of  the 
shell  

„      even  with  the  shell  

,,  plain  edged,  somewhat  folded,  so  as  to 
form  a  slight  canal  .... 

,,  folded  at  the  upper  angle  of  the  mouth 
of  the  shell,  so  as  to  form  a  tubular 
canal  

„  having  the  usual  fold  at  the  upper 
angle  of  the  aperture  of  the  shell 

„  forming  a  conspicuous  tubular  fold  at 
the  upper  angle  of  the  aperture  of 
the  shell   

„  occasionally  forming  a  small  conduit  or 
fold  at  the  upper  angle  of  the  aper- 
ture of  the  shell  .... 

„  slightly  channelled  at  the  upper  angle 
of  the  shell  on  the  right  side      .  . 

,,      having  a  small  offset  at  the  upper  angle 

„  having  a  small  cloven  fold  at  the  upper 
angle  of  the  mouth  of  the  shell 

„  even,  with  hardly  a  trace  of  the  usual 
branchial  fold  

,,      having  the  usual  fold  at  the  upper  corner 

,,  folded  on  the  right  side,  so  as  to  form  a 
slight  branchial  canal,  and  spread 
over  the  base  of  the  shell 

„  thickened  at  its  edges ;  canal  terminat- 
ing in  an  oval  or  roundish  hole 

„      having  a  rudimentary  branchial  fold  . 

„  fleshy,  with  a  plain  margin,  not  re- 
flected over  any  part  of  the  shell 

„  rather  thin ;  edges  even  with  the  mouth 
of  the  shell  

,,  thin,  stippled  with  brown.  .  .  . 
Neck  very  long,  cylindrical,  and  finely  wrinkled 
across ;  the  vertical  fissure  of  the  mouth 
lies  under  the  tentacular  membrane 
„  greatly  protruded,  showing  on  the  mouth 
a  canal  or  groove,  bounded  by  two 
parallel  longitudinal  lines  .  . 

Opercular  lobe  simple  

„  ample,  of  a  different  shape  on  each 
side,  being  on  the  right  large, 
and  forming  three  or  four  folds, 
on  the  left  produced  into  a  single 
rounded  lobe,  which  i3  folded 
behind  

„  plain  

„  simple  

„         simple  and  obscure        ■.     ■  .  . 

„  obscure  

Shell  small,  conically  pyramidal    .       .       .  . 

„  elongated  

„  needle-shaped,  thin,  semi-transparent, 
somewhat  glossy  

„  forming  an  elongated  and  slender  cone, 
rather  solid  for  its  size,  semi-transparent, 
and  somewhat  glossy       .       .       .  . 

„  ten  times  larger  than  in  A.  ascaris,  and 
otherwise  differing  therefrom,  in  not 
being  so  slender,  and  in  having  a  much 
broader  base  ...... 

„  forming  an  elongated  cone,  very  thin, 
transparent,  and  lustrous  .       .       .  . 

„  slender,  rather  cylindrical  than  conical, 
very  thin,  transparent,  and  lustrous 

„    forming  a  cone  of  various  lengths       .  . 

„  forming  an  oblong  cone,  very  thin,  trans- 
parent, and  lustrous  .... 

„  forming  a  cylindrical  cone,  not  very  thin, 
transparent  and  glossy      .       .       .  . 

„  like  that  of  0.  nivosa  in  shape,  but  far 
larger,  proportionally  much  thinner,  and 
of  a  more  delicate  texture 

,,  nearly  cylindrical,  with  a  rounded  and 
produced  base,  thin,  transparent,  and 
polished  ....... 


Aclis  unica. 
A.  Gulsonce. 

Odostomia. 


0.  acuta. 
0.  insculpta. 

0.  diaphana. 

0.  obliqua. 

0.  dolioliformis. 
0.  fenestrata. 

0.  scalaris. 

0.  lactea. 
0.  acicula. 

Stilifer. 

8.  Turtoni. 
Eulima. 

E.  polita. 

E.  intermedia. 
E.  stenostoma. 

Aclis  Gulsonce. 


Odostom-ia  cla- 

vula. 
Aclis  unica. 


A.  supranitida. 
A.  Gulsonce. 
Odostomia  de- 
cussata. 
0.  indistincta. 
0.  lactea. 
Pyramidellidw. 
Aclis. 

A.  unica. 


A.  ascaris. 


A.  supranitida. 

A.  Walleri. 

A.  Gulsowz. 
Odostomia. 

0.  minima. 

0.  nivosa. 

0.  truncatula. 

0.  clavula. 
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Shell,  nearly  cylindrical,  solid,  opaqiue,  glossy  .  0.  Lukisi. 

„    cylindro-conical.  rather  fcnin,  semi-trans- 

parent,  ami  of  a  dullish  hue     .       .    .  0.  albella. 

„  conic  oblong,  inclining  to  oval,  thin,  trans- 
parent, and  glossy  0.  rissoides. 

„  somewhat  spindle-shaped  in  consequence 
of  the  elongation  and  angularity  of  the 
base,  rather  solid,  nearly  opaque,  and 
moderately  glossy     .       .       .       .    .  0.  pallida. 

„  oblong,  conical,  with  a  narrow  and  some- 
what pointed  base,  solid,  nearly  opaque, 
of  a  polished  lustre       .       .       .       .  0.  conoidea. 

„    forming  a  short  cone,  thin,  transparent, 

and  remarkably  glossy     .       .       .    .  0.  mabilkaris. 

„    pyramidal,  with  a  broad  base,  rather  solid, 

but  semi-transparent  and  lustrous  .       .  0.  acuta. 

„  forming  an  elongated  cone,  with  rather  a 
broader  base,  solid,  opaque,  glossy,  and 
of  a  polished  appearance  .       .       .    .  0.  conspicua. 

„    a  rather  long  cone,  with  a  broad  base,  solid, 

almost  opaque,  and  glossy     .       .       .  0.  xmidenlata. 

„  forming  a  somewhat  cylindrical  cone, 
strong  and  solid,  semi-transparent  and 
glossy  0.  turrita. 

„  slender,  with  a  narrow  and  attenuated 
base,  thin,  slightly  channeled,  and 
somewhat  oblique  0.  insculpta. 

„    inclining  to  spindle-shaped,  very  thin, 

nearly  transparent,  and  lustrous       .    .  0.  diaphana. 

„  shaped  like  a  univalve  Limruea  of  the 
stagnalis  type,  extremely  thin,  trans- 
parent, and  glossy .       .       .       .       .  0.  obliqua. 

„  oval,  resembling  Dolium  perdix  in  shape, 
rather  thin,  semi-transparent,  and  some- 
what glossy  0.  doln  liformii. 

„  conic  oblong,  with  a  rather  narrow  base, 
thinnish,  semi-transparent,  and  some- 
what glossy   0.  decussata. 

„    cylindro-conical,  solid,  opaque,  and  not  so 

glossy  as  most  of  its  congeners  .       .    .  0.  clathrata. 

„  cylindrical  and  slender,  rather  thin,  semi- 
transparent,  and  glossy .       .       .       .  0.  indistincta. 

,,  conic  oblong,  rather  solid,  semi-transpa- 
rent, and  glossy  0.  interstincta. 

„  conic  oblong,  inclining  to  oblong,  with 
a  wide  base,  which  is  somewhat  angu- 
lated,  rather  solid,  semi-transparent,  and 
glossy  0.  spiralis. 

„    oblong,  rather  solid,  semi-transparent,  and 

glossy  0.  eximia. 

„    forming  an  elongated  pyramid,  rather  solid, 

almost  opaque,  glossy       .       .       .    .  0.  fencstrata. 

„    pyramidal,  solid,  opaque,  rather  glossy    .  0.  excavata. 

„    forming  a  very  elongated  cone,  moderately 

solid,  opaque,  rather  glossy   .       .       .  0.  scalaris. 
forming  an  attenuated  cone,  moderately 
solid,  opaque,  and  glossy  .       .       .    .  0.  rufa. 

„    forming  a  greatly  elongated  cone,  rather 

sobd,  nearly  opaque,  and  glossy   .       .  0.  lactea. 

„  shorter  and  more  cylindrical  than  in  0. 
lactea,  being  of  nearly  equal  breadth 
throughout,  instead  of  pyramidal,  and 
becoming  gradually  broader  towards  the 
base  ;  it  is  also  more  solid        .       .    .  0.  pusilla. 

„  forming  a  greatly  elongated  cone,  with  a 
comparatively  broad  base,  rather  solid, 
semi-transparent,  and  of  a  polished 
lustre  0.  Scillce. 

„  forming  an  attenuated  and  somewhat 
cylindrical  cone,  rather  thin,  semi-trans- 
parent, and  of  a  polished  lustre       .    .  0.  acicula. 

„    needle-shaped,  very  thin,  transparent,  and 

lustrous  0.  nitidissima. 

„    oval  or  elongated  Stilifer. 

„  globosely  conical  or  oval,  with  an  obliquely 
rounded  base,  thin,  semi-transparent, 
and  lustrous  S.  Turtoni. 

„    awl-shaped,  polished,  and  lustrous       .    .  Eulima. 

„    club-shaped,  solid,  opaque,  and  extremely 

glossy  E.  polita. 

„    smaller  than  in  E.  polita,  having  a  nar- 
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E.  didortu. 
E.  stenostoma. 
E.  sidjulata. 


E.  bilineata. 
PynarideUida. 


rower  base,  and  is  consequently  more 
spindle-shaped  ;  it  is  not  ipuite  ho  solid, 
and  live  specimens  are  semi -transparent  E.  intermedia. 
Shell,  much  smaller,  slenderer,  and  thinner  titan 
in  either  of  the  foregoing  species  . 
„    spike-shaped,  slender,  thin,  Iran  ^parent, 

glossy,  and  of  a  brilliant  lustre 
„    awl-shaped,  rather  thin,  semi-transparent, 
of  a  polished  lustre  .       .       .       .  . 
,,    a  miniature  resemblance  of  that  of  E.  sub- 
ulata,  but  proportionally  more  solid, 
and  less  slender  .... 
Spire,  pointed,  with  an  inflected  and  mostly  a 
reversed  apex  .... 
,,    elegantly  tapering  to  a  blunt  point,  which, 
when  viewed  sideways,  appears  button- 
shaped,  and  projects  a  little  beyond 
the  succeeding  part  of  the  spire  ;  if 
viewed   from   above,  it  appears  in- 
flected ;  whorls,  9  or  10,  moderately 
convex,  and  gradually  increasing  ;  the 
first  whorl  and  half  the  next  form  the 
apex  of  the  spire  ;  suture  deep,  rather 

oblique  Aclis  unica. 

„    tapering  to  apparently  a  fine  point;  whorls, 
8  or  9,  convex  in  the  middle,  but  com- 
pressed or  sloping  on  the  upper  part  of 
each  towards  the  suture,  they  enlarge 
rather  suddenly ;   suture   deep,  and 
rather  oblique .       .       .       .       .    .  A.  ascaris. 

„  conformable  to  the  family  type  ;  suture 
more  deeply  excavated  than  in  A.  as- 
caris, and  the  whorls  12  in  number  .  A.  supranitida. 
„  tapering  to  a  blunt  point,  which  is  unmis- 
takably introverted  ;  whorls  10,  rather 
convex  in  the  middle,  with  a  slope  above 
and  below ;  suture  deep,  and  nearly 

straight  A.  Walkri. 

„  gradually  tapering  to  a  blunt  and  nearly 
globular  point,  which  is  decidedly  in- 
troverted, but  not  sinistral  ;  whorls  6 
to  7,  convex ;  suture  deep,  rather 

oblique  A.  Gulsona. 

„    having  the  first  or  top  whorls  sinistral, 

and  turned  backwards  .  .  .  .  Odostomia. 
„  gradually  tapering  to  a  blunt,  nearly  glo- 
bular, and  inverted  point ;  whorls  4 
or  5,  convex ;  the  last  is  proportionally 
broader  than  the  next,  and  exceeds  in 
length  the  rest  of  the  spire  when  the 
shell  is  placed  with  its  mouth  upper- 
most ;  suture  deep,  scarcely  oblique  .  0.  minima. 
„  tapering  to  an  abrupt  rounded  and  in- 
verted point,  the  apex  being  sunk  or 
involved  in  the  extremity  of  the  spire  ; 
whorls  4  to  5,  somewhat  compressed ; 
the  last  exceeds  all  the  rest  in  length 
and  bulk ;  suture  rather  deep,  dis- 
tinctly marked  by  the  uppermost  spiral 

ridge  0.  nivosa. 

„  turreted  in  aspect,  owing  to  the  deep 
channeling  of  the  suture  ;  whorls  6  or 
7,  natter  than  in  0.  nivosa  .  .  .  0.  tru.ncatv.la. 
„  turreted,  and  apparently  truncated  at  the 
point,  which  is  rounded  and  inverted ; 
whorls  4  to  5,  rather  convex,  although 
compressed  and  gradually  enlarging ; 
the  last  two  are  abnost  equal  in  breadth, 
and  the  body  whorl  somewhat  exceeds 
in  length  the  rest  of  the  spire  ;  suture 
nearly  straight,  slightly  channeled 
above  ;  it  is  defined  on  the  inner  side 
by  a  narrow  rim,  arising  from  the 
double  layer  of  shell  in  that  part,  the 
upper  edge  of  the  lower  whorl  being 
soldered  on  the  periphery  of  the  pre- 
ceding -whorl  0.  clavula. 

„  abruptly  terminating  ;  whorls  5  to  6 ; 
convex,  compact,  gradually  enlarging  ; 
the  penidtimate  one  projects  a  little, 
and  is  nearly  as  broad  as  the  last,  which 
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occupies  about  three-fifths  of  the  shell; 

suture  rather  deep  0.  Lukisi. 

Spire,  tapering  to  a  blunt  point ;  the  apex  shows 
distinctly  the  reversed  and  inverted 
embryonic  nucleus ;  whorls  5  to  6, 
rounded,  but  somewhat  compressed, 
gradually  enlarging  ;  the  last  occupies 
about  three-fifths  of  the  shell  ;  6uture 
shallow,  but  incised  ;  below  it  each 
whorl  appears  encircled  by  a  narrow 
band,  as  in  0.  rissoides.       .       .       .  0.  albella. 

„  turreted,  and  tapering  to  a  blunt  point ; 
the  nucleus  is  concealed ;  whorls  5, 
rapidly  enlarging ;  the  last  occupies 
two-thirds  of  the  shell  ;  suture  rather 
deep  ;  in  living  or  fresh  specimens  the 
dark  spiral  band  noticed  in  other 
species  is  observable  below  the  suture 
on  the  top  of  each  whorl        .       .    .  0.  rissoides. 

„  finely  and  regularly  tapering  to  a  blunt 
point ;  nucleus  concealed  ;  whorls  six 
or  seven,  rather  compressed,  rapidly 
enlarging ;  the  last  occupies  nearly  two- 
thirds  of  the  shell ;  suture  more  or  less 
oblique,  not  deep,  but  distinct;  the 
marginal  band  is  observable  in  young 
specimens  only  0.  pallida. 

,,  tapering  to  an  abrupt  extremity,  nucleus 
concealed  and  twisted  inwards  ;  whorls 
eight,  nearly  flat,  and  gradually  enlarg- 
ing ;  the  last  constitutes  about  one-half 
of  the  shell ;  suture  narrow  and  slightly 
channeled  ;  it  slopes  downwards  from 
the  peripheral  keel  on  each  of  the  upper 
whorls  0.  conoidea. 

„  short,  ending  in  a  rather  blunt  and 
rouuded  point,  owing  to  the  inversion 
of  the  apex ;  whorls  5  or  6,  convex  very 
compact,  gradually  enlarging  ;  the  last 
occupies  tliree- fifths  of  the  shell;  suture 
deep,  imparting  a  slightly  turreted  ap- 
pearance to  the  whorls  ;  owing  to  the 
transparency  of  the  shell,  the  periphery 
of  each  of  the  upper  whorls  appears  like 
a  narrow  band  round  the  top  of  the 
succeeding  whorl  0.  umbilicaris. 

„  gradually  tapering  ;  nucleus  exposed  and 
inverted  on  the  back  in  nearly  a  hori- 
zontal position  ;  whorls  6  (besides  the 
embryonic  ones  rounded), although  com- 
pressed, compact  and  gradually  enlarg- 
ing, the  last  occupies  about  one-half  of 
the  shell ;  suture  very  narrow  and 
slightly  excavated,  sloping  a  little  down- 
wards in  consequence  of  the  peripheral 
keel  0.  acuta. 

,.  pyramidally  tapering ;  nucleus  exposed 
and  lying  in  nearly  a  horizontal  posi- 
tion across  the  apex ;  whorls  8  (besides 
2,  which  are  embryonic  and  reversed), 
flattened  ;  the  last  occupies  about  one- 
half  of  the  shell ;  suture  narrow,  but 
excavated,  sloping  downwards  in  con- 
sequence of  the  peripheral  keel    .       .  0  conspicua. 

„  shortish;  nucleus  exposed,  diverted,  in 
some  specimens  backwards,  and  in 
others  forwards;  whorls  6,  besides  those 
of  the  embryonic  nucleus ;  they  gra- 
dually enlarge  and  are  nearly  flat ;  the 
last  equal  in  length  to  the  rest  of  the 
spire ;  suture  narrow,  but  distinct,  de- 
fined above  by  the  peripheral  keels 
from  which  it  slopes  downwards  .       .  0.  unidentata. 

„  rather  long,  turreted  and  abruptly  termi- 
nating; nucleus  exposed,  usually  twisted 
forwards ;  whorls  5  to  6  (besides  those 
composing  the  nucleus),  convex  and 
gradually  enlarging  ;  the  .  last  forms 
one-half  of  the  spire,  and  scarcely  ex- 
ceeds the  next  in  breadth;  suture  nar- 
row, but  well  defined  .       .      .       .  0.  turrita. 


Spire,  long  and  finely  tapering  to  a  blunt  point, 
nucleus  exposed,  and  pointed  in  diffe- 
rent directions  ;  whorls  5  or  6  (exclu- 
sive of  the  nucleus)  rounded,  but  much 
compressed,  and  gradually  enlarging ; 
the  last  occupies  rather  more  than  one- 
half  of  the  shell  if  viewed  with  the 
mouth  downwards ;  suture  slight,  some- 
what more  oblique  than  in  the  last 
species  0.  plicata. 

„  long,  somewhat  turreted,  and  having  a 
truncated  apex  ;  nucleus  obliquely  de- 
clining and  concealed  ;  whorls  6,  con- 
vex, although  more  or  less  compressed; 
each  has  a  narrow  and  thick  rim  im- 
mediately below  the  suture ;  the  rate 
of  their  enlargement  is  rather  quick, 
the  last  occupying  about  one-half  of 
the  shell ;  suture  narrow,  slightly  chan- 
neled, and  somewhat  oblique      .       .  0.  insculpta. 

„  rather  long,  abruptly  truncated,  nucleus 
obliquely  declining  and  concealed, 
raised  in  front  and  twisted  backwards ; 
whorls  4,  convex  and  rapidly  enlarg- 
ing ;  the  last  occupies  two-thirds  of  the 
shell ;  the  upper  part  of  each  is  encir- 
cled by  a  thickened  rim ;  suture  narrow, 
but  well  denned,  and  oblique  .       .    .  0.  diaphana. 

„  long  and  tapering,  somewhat  turreted, 
nucleus  partly  exposed,  and  prominent, 
twisted  upwards  in  front  and  sloping 
towards  the  back  ;  whorls  5  (including 
the  uppermost,  from  which  the  nucleus 
springs),  tumid,  and  veiy  rapidly  en- 
larging ;  the  last  constitutes  more  than 
two-thirds  of  the  shell ;  suture  deep 
and  oblique  0.  obliqua. 

„  remarkably  short;  nucleus  twisted  hori- 
zontally in  different  directions ;  whorls 
3  only  (besides  those  of  the  nucleus  or 
apex) ;  they  are  ventricose,  but  com- 
pressed towards  the  suture  and  front 
edge,  and  suddenly  enlarge ;  the  last 
occupies  nearly  the  whole  of  the  shell 
when  viewed  with  the  mouth  upwards, 
and  at  least  two-thirds  when  viewed  in 
an  opposite  position ;  suture  channeled, 
rather  oblique  0.  dolioliformis. 

„  produced,  slightly  turreted,  nucleus  raised 
in  front  on  one  side  and  twisted  in- 
wards ;  whorls  4  (besides  those  forming 
the  nucleus)  convex,  and  rather  quickly 
enlarging;  the  last  occupies  nearly 
three-fifths  of  the  shell ;  suture  deep  and 
channeled,  somewhat  oblique  .      .    .  0.  decussata. 

„  elongated  and  tapering  to  an  abruptly 
pointed  extremity;  nucleus  raised  on 
one  side  and  twisted  inwards ;  whorls 
6  or  7,  evenly  convex ;  the  last  occu- 
pies more  than  two-fifths  of  the  shell ; 
suture  rather  wide  and  deep,  somewhat 
oblique       .       .       .       .       .       .  0.  clathrata. 

„  considerably  elongated  and  gradually 
tapering  to  an  abruptly  truncated  ex- 
tremity; nucleus  twisted  inwards; 
whorls  7  or  8,  convex,  depressed  below 
the  suture  and  also  on  the  upper  part  of 
the  spire ;  they  shelve  abruptly  down- 
wards towards  the  suture  on  the  lower 
side  ;  the  last  occupies  about  two-fifths 
of  the  shell ;  suture  narrow  and  deep, 
nearly  straight  on  the  upper  part  of  the 
spire,  becoming  somewhat  oblique  on 
the  lower  part  0.  indistincta. 

„  more  or  less  elongated  and  tapering  to  a 
blunt  extremity;  nucleus  smooth, 
higher  on  one  side  and  twisted  inwards ; 
whorls  5  or  6,  compressed  rather  than 
convex,  shelving  abruptly  towards  the 
suture,  each  having  a  thickened  rim 
round  the  top ;  the  last  occupies  more 
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than  one-half  of  the  shell;  eutuie  nar- 
row, hut    deeply  excavated,  scarcely  • 

oblique  0.  interslincta. 

Spire,  pyramidal  and  ending  in  a  blunt  point; 

nucleus  obliquely  twisted  inwards ; 
whorls  5  or  6,  convex  but  flattened, 
rapidly  enlarging,  and  abruptly  shelv- 
ing towards  the  suture  ;  the  last  occu- 
pies about  three-filths  of  the  shell ; 
suture  narrow  and  deeply  excavated, 
nearly  straight  0.  spiralis. 

„  tapering  to  a  rounded  point,  nucleus  glo- 
bular and  twisted  inwards  in  various 
directions  ;  whorls  4  or  5,  very  convex 
and  almost  tumid,  gradually  enlarging  ; 
the  last  occupies  more  than  half  the 
shell;  suture  very  deep  and  nearly 
straight  0.  eximia. 

„  remarkably  turreted,  in  consequence  of 
each  whorl  being  broader  at  the  base 
than  the  upper  part  of  the  succeeding 
whorl,  and  appearing  to  overlap  the 
suture  in  an  imbricating  manner; 
nucleus  somewhat  excentric  and  promi- 
nent, abruptly  twisted  inwards ;  whorls 
8  or  9,  compressed  or  shelving  upwards 
towards  the  suture,  and  moderately  on 
the  lower  part;  the  last  occupies  about 
one-third  of  the  sliell ;  suture;  deep  and 
slightly  oblique  0.  fenestrate. 

„  tapering  to  a  bluntly  rounded  point ;  nu- 
cleus somewhat  excentric,  and  twisted 
inwards  ;  whorls  6,  turreted,  flattened 
(except  for  the  angularity  caused  by  the 
excavated  sculpture),  and  gradually  en- 
larging ;  the  last  occupies  rather  more 
than  half  the  shell ;  suture  broad  and 
remarkably  deep,  slightly  oblique       .  0.  excavate. 

„  tapering  somewhat  abruptly  to  a  rounded 
point,  which  forms  the  nucleus  or 
crown  ;  this  is  remarkably  prominent, 
and  although  twisted  inwards,  it  ex- 
poses nearly  the  whole  of  the  reversed 
portion  of  the  spire  ;  whorls  8  (exclu- 
sive of  the  nucleus),  turreted,  convex, 
but  compressed,  and  gradually  enlarg- 
ing ;  the  last  occupies  about  two-fifths 
of  the  shell;  suture  deep,  slightly 
oblique  0.  scalaris. 

„  greatly  elongated,  tapering  to  a  rounded 
point  which  forms  the  nucleus ;  this 
is  remarkably  prominent,  and  exposes 
the  reversed  and  compact  spire  of  the 
embryo,  which  bends  downwards  to  the 
first  regular  whorl  in  various  directions ; 
whorls  10  to  13  (exclusive  of  the  nu- 
cleus), convex,  although  more  or  less 
compressed,  and  gradually  enlarging  ; 
the  last  occupies  from  a  third  to  a 
fourth  of  the  shell  ;  suture  narrow 
and  deep,  slightly  oblique  .       .       .  0.  rufa. 

„  tapering  to  a  rounded  point ;  embryonic 
nucleus  as  in  the  last  species  ;  whorls 
12  (exclusive  of  the  nucleus),  mode- 
rately convex,  and  gradually  enlarging, 
the  last  occupies  from  a  fourth  to  a 
third  of  the  shell ;  suture  narrow  and 
deep,  slightly  oblique  .       .       .       .  0.  lactea. 

„  has  a  quasi-truncated  appearance  owing  to 
the  rapidly  increasing  size  of  the 
whorls,  which  are  more  rounded  and 
compact  than  those  of  0.  lactea,  and  12 
in  number  (excluding  the  nucleus)      .  0.  pusilla. 

„  tapering  to  a  rounded  point,  nucleus  ex- 
posed, twisted  horizontally  across  the 
top  of  the  first  regular  whorl,  and 
resembling  a  young  Spinalis  retrover- 
sus;  whorls  11  or  12  (exclusive  of  the 
nucleus),  gradually  enlarging,  flattened 
(especially  on  the  upper  part),  more  or 
less  angulated  on  the  lower  part  and  at 


the  base  of  the  shell,  which  is  remark- 
ably depressed,  and  contracted  inwards  ; 
the  last  whorl  occupies  about  one-third 
of  the  shell ;  suture  very  narrow,  slightly 
excavated,  and  nearly  straight ;  it  ap- 
pears, like  many  of  its  congeners,  edged 
by  a  darkish  band  on  the  upper  part 
of  each  whorl,  owing  to  the  periphery 
of  the  preceding  whorl  being  visible 
through  the   partial   transparency  of 

the  shell  

Spire,  gradually  tapering  to  a  blunt  point ;  nu- 
cleus like  that  of  the  last  species ; 
whorls  8  to  9  (besides  the  nucleus), 
regularly  increasing  in  size  ;  they  are 
usually  flattened,  but  never  angulated  ; 
the  last  occupies  from  nearly  half  to  a 
third  of  the  shell ;  suture  very  narrow, 
slightly  excavated,  somewhat  oblique, 
and  margined  in  the  manner  described 
in  other  species  

„  gracefully  tapering  to  a  blunt  point,  nu- 
cleus entirely  exposed,  and  twisted 
obliquely  upwards  in  various  directions, 
resembling  a  miniature  Spinalis;  whorls 
7  (besides  the  nucleus),  very  convex, 
and  gradually  enlarging  ;  the  last  occu- 
pies rather  more  than  one-third  of  the 
shell;  suture  wide  and  deep,  decidedly 
oblique,  and  microscopically  notched 
across   

„  compact,  with  a  stilifonn  and  excentric 
apex    .      .      .      .  -  ■  i  -    .  li 

„  divided  into  two  parts,  the  first  formed 
part,  or  nucleus,  consisting  of  a  minute 
and  very  short  cylinder,  which  is  erect, 
although  twisted  slantingly  in  different 
directions ;  the  other  part  or  main  body 
of  the  species  short  and  abruptly  sepa- 
rated from  the  nucleus  ;  whorls  3  or  4 
(besides  2  or  3,  which  compose  the 
stiliform  apex),  very  tumid,  and  rapidly 
enlarging  ;  the  last  is  enormous  in  pro- 
portion to  the  others  ;  suture  rather 
slight  but  distinct  , 

„  finely  tapering  to  a  regular  point,  with 
an  extremely  slight  suture  or  line  of 
separation  between  the  whorls 

„  long,  somewhat  cylindrical,  and  sharp- 
pointed,  the  upper  part  is  occasionally 
curved  ;  whorls  15  to  18,  nearly  flat, 
compact,  and  gradually  enlarging,  ex- 
cept the  last,  which  occupies  about 
one-third  of  the  spire  ;  the  first  semi- 
globular,  and  it  appeal's  to  be  diverted, 
and  to  have  a  bright  spot  or  nucleus  in 
the  centre ;  suture  slightly  oblique,  de- 
fined more  by  the  darker  colour  of  the 
line  where  one  whorl  envelopes  the 
periphery  of  the  next  above  it  than  by 
any  groove  

„  proportionally  shorter,  and  never  twisted ; 
whorls  15  to  16,  more  compact,  and  less 
flattened  than  in  the  other  species ; 
suture  marked  by  a  broad  clear  band  . 

„  narrow,  more  or  less  curved  so  as  to  give 
the  shell  a  distorted  appearance ;  whorls 
10  to  15,  flattened  ;  suture  marked  by 
fine  line  

„  elongated,  ending  abruptly  in  a  blunt 
and  semi-globular  point ;  whorls  9, 
drawn  out  and  gently  swelling  ;  the 
last  occupies  nearly  one-half  of  the 
spire ;  suture  oblique,  defined  by  a 
rather  broad  hem  or  border  of  flake 
white,  which  is  encircled  underneath 
by  a  clear  and  narrow  line  ;  this  hem 
or  border  arises  froni  a  tliickening  of 
the  shelly  material  to  form  the  suture 
or  commissure  . 

H   tapering  to  a  fine  point ;  whorls  12  to  13, 


0.  Scillw. 


0.  acicula. 


0.  nitidissima. 
Stilifer. 


S.  Turtoni. 
Eulima. 


E.  polita. 


E.  intermedia. 


E.  distorta. 


E.  stenostoma. 
3  C  2 
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pounded  hut  compressed,  the  List  occu- 
pying ahout  three-sevenths  of  the 
spire ;  suture  oblique,  denned  hy  a 
narrow  dark  line  .  .  .  .  E.  subulata. 
Mouth,  oval,  somewhat  angulated,  hut  not  chan- 
neled helow;  outer  lip  tli in  .       .       .  Pyramidellidw. 

„  slightly  expanded,  and  having  a  more  or 
less  complete  peristome  ;  pillar  never 
furnished  with  any  fold  or  tooth         .  Aclis. 

„  exactly  oval,  effuse  helow;  outer  lip 
slightly  llexuous,  incurved  above  ;  inner 
lip  tli  in,  adhering  to  the  pillar,  connected 
with  the  upper  lip  at  the  outer  corner ; 
there  is  no  umbilicus,  hut  the  base  is 
narrowly  depressed  behind  the  pillar  .  A.  unica. 

„  exactly  oval,  effuse  below ;  outer  lip 
slightly  flexuous,  incurved  above,  more 
or  less  thickened  near  the  edges,  so  as 
occasionally  to  form  a  varix  in  an 
earlier  stage  of  growth ;  inner  lip 
somewhat  thickened  and  adhering  to 
the  pillar,  reflected  near  the  base  ;  it 
is  imperfectly  connected  with  the  outer 
lip  at  the  upper  corner  ;  behind  it  is  a 
small  and  narrow  umbilical  chink       .  A.  ascaris. 

,,     more  round  than  oval     ....  A.  supranitida. 

„  roundish  oval,  considerably  dilated  at 
the  base  ;  outer  lip  flexuous,  prominent, 
and  somewhat  expanding ;  inner  lip 
nearly  straight  and  reflected  at  the 
base,  apparently  wanting  on  the  upper 
part  of  the  pillar  ;  therefore  separate 
from  the  outer  hp  ;  umbilicus  small 
but  distinct  A  IFalleri. 

„  roundish  oval,  having  the  outer  base 
somewhat  truncated  and  deeply  sinu- 
ated  or  almost  notched  ;  outer  lip  re- 
markably flexuous,  prominent,  and  ex- 
panding ;  inner  or  pillar-lip  short, 
nearly  straight,  and  slightly  reflected 
near  the  base;,  not  united  with  the  outer 
lip  ;  behind  it  is  a  slight  depression  and 
narrow  chink,  but  no  umbilicus  .       .  A.  Gulsonce. 

„  expanding  at  the  base ;  inner  lip  very 
rarely  united  with  the  outer  lip ;  pillar 
usually  straight  and  furnished  in  the 
middle  with  a  single  tooth  or  plait     .  Odostomia. 

„  exactly  oval,  slightly  expanded,  but  en- 
tire at  the  base ;  it  occupies  nearly 
one-third  of  the  shell ;  outer  lip  some- 
what flexuous,  hut  neither  prominent 
nor  expanded ;  inner  lip  thin,  adhering 
to  the  upper  slope  of  the  base,  and 
slightly  reflected  below;  it  is  united 
with  the  outer  lip  so  as  to  form  a  con- 
tinuous but  indistinct  peristome  ;  um- 
bilicus small  and  narrow;  tooth  or  fold 
slight  and  seldom  visible     .      .       .  0.  minima. 

„  oval,  much  narrower  above  than  helow, 
where  it  is  expanded ;  it  is  scarcely 
equal  in  length  to  one-fourth  of  the 
spire ;  outer  lip  flexuous,  inflected,  and 
contracted  at  the  upper  part  ;  inner  lip 
not  very  thin,  adhering  to  the  pillar, 
slightly  reflected  over  the  base,  and 
occasionally  united  with  the  outer 
lip ;  umbilicus  none,  hut  a  narrow 
chink  may  be  observed  in  aged  speci- 
.  mens;  tooth  small,  usually  concealed 
behind  the  pillar  .  .  .  .  0.  nivosa. 
„  longer  in  proportion  to  the  breadth  than 
in  0.  nivosa ;  outer  lip  emarginate  or 
notched  near  its  junction  with  the  body 
whorl;  the  tooth  is  plait-like  or  twisted  0.  truncatuJa. 
„  oval,  expanded  below ;  it  occupies  about 
one-third  of  the  shell ;  outer  lip  rounded 
but  not  prominent,  contracted  and 
somewhat  sharply  reflected  above,  just 
below  the  periphery;  inner  lip  not  per- 
ceptible on  the  upper  slope  of  the  base, 
slightly  reflected,  and  but  little  curved 


helow;  umbilicus  very  small  and  nar- 
row hut  distinct ;  tooth  or  fold  incon- 
spicuous or  scarcely  discernible   .       .  0.  clavula. 
Mouth,  oval,  contracted  above,  and  expands  I 
helow,  somewhat  exceeding  in  length 
one-third  of  the  spire;  throat  quite 
smooth ;   outer  lip  incurved  on  the 
periphery;  inner  lip  thickened  and 
spread  on  the  pillar,  joining  the  outer 
lip  at  the  upper  corner  of  the  mouth, 
and  slightly  reflected  on  the  lower 
side  ;  umbilicus  small  but  distinct ; 
tooth  small,  prominent,  and  placed  op- 
posite the  umbilicus    .    •  .       .       .  0.  Lukisi. 
„     oval,  contracted    on    the  outer  side, 
slightly  expanded  and  obtusely  angu- 
lated at  the  base  ;  it  usually  equals 
in  length  one-third  of  the  spire  ;  outer 
lip  slightly  curved ;  inner  lip  not  much 
spread  on  the  pillar,  nor  united  above 
with  the  upper  lip ;  thickened  and 
slightly  reflected  on  the  lower  side; 
umbilicus   none,   although  there  is 
sometimes  a  narrow  chink  behind  the 
inner  lip  ;  tooth,  small,  retired,  and 
nearly  hidden  within  the  pillar    .      .    0.  albella. 
„     regularly  oval,  not  much  expanded,  nor 
at  all  angulated   below ;   it  usually 
equals  in  length  two-fifths  (sometimes 
nearly  one-half)  of  the  spire ;  outer 
lip  curved,  and  rather  prominent ;  inner 
lip  very  slight  on  the  upper  part,  form- 
ing a  mere  film  on  the  pillar,  thickened, 
and  somewhat  reflected  on  the  lower 
part ;  umbilicus  usually  none,  although 
in  specimens  which  have  a  short  spire 
there  is  a  more  or  less  developed  chink 
or  indentation  ;  tooth  small,  and  partly 
concealed     .       .       .       .       .       .  0.  rissoides 

„  more  oblong  than  oval,  contracted  above, 
considerably  expanded  and  angulated 
below  ;  its  length  is  ahout  three- 
sevenths  of  the  whole  spire  ;  outer  lip 
gently  curved,  not  very  prominent ; 
inner  lip  very  slight  on  the  upper  part, 
forming  a  mere  film  on  the  pillar, 
thickened,  and  decidedly  reflected  on 
the  lower  part,  where  it  is  nearly 
straight ;  umbilicus  none  ;  the  chink, 
when  it  exists,  is  extremely  narrow  or 
small ;  tooth  strong,  partly  concealed  ; 
it  is  (as  usual)  placed  on  the  pillar  in 
the  middle  of  the  inner  lip,  just  where 
the  reflection  of  the  latter  commences  .  0.  pallida. 
„  oval,  contracted  above,  somewhat  ex- 
panded, hut  scarcely  angular  below ; 
its  length  is  ahout  one-third  of  the  whole 
spire  ;  outer  lip  gently  curved,  inflected 
just  below  the  periphery;  inside  deeply 
grooved  in  the  direction  of  the  spire, 
like  the  barrel  of  a  rifle  ;  the  grooves 
are  8  or  9  in  number,  and  terminate 
in  small  denticles  or  notches  within 
the  mouth  ;  they  are  often  visible  out- 
side ;  inner  lip  adhering  to  the  pillar 
above  the  tooth,  and  joining  the  outer 
lip  at  its  upper  angle,  reflected  and 
curved  below  the  tooth ;  umbilicus 
small,  hut  deep,  partly  covered  hy  the 
reflexion  of  the  inner  lip  ;  tooth  strong, 
prominent  and  conspicuous,  placed  just 
behind  the  umbilicus  ;  it  winds  round 
the  pillar  from  one  end  of  the  spire  to 
the  other,  like  the  worm  of  a  cork- 
screw  0.  conoidca 

„  oval,  expanding  helow ;  it  sometimes 
exceeds  in  length  one-third  of  the 
spire  ;  outer  lip  slightly  reflected,  not 
much  spread  over  the  pillar,  nor  ex- 
tending to  the  upper  part  of  the  upper 
lip  ;  it  is  more  or  less  angulated  below  ; 
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umliilicus  very  distinct,  although  small; 
tooth  small,  prominent,  and  placed  op- 
posite the  umbilicus  .  .  .  .  0.  umbilicaris 
Mouth  roundish  oval,  contracted  above,  and 
somewhat  expanded,  but  scarcely 
angular  below  ;  its  length  is  less  than 
a  third  of  the  whole  spire  ;  outer  lip 
gently  curved,  inflected  just  below  the 
periphery  ;  inner  lip  adhering  to  the 
pillar  above  the  tooth,  and  joining  the 
outer  lip  at  its  upper  angle,  slightly 
reflected,  and  more  or  less  curved 
below  the  tooth  ;  umbilicus,  developed, 
and  conspicuous,  although  small ;  its 
entrance  is  through  a  channel  behind 
the  lower  part  of  the  inner  lip  ;  tooth 
strong  and  prominent,  placed  just 
behind  the  umbilical  opening  ;  in  con- 
struction and  extent  it  resembles  that 
of  the  last  species       .      .       .       .  0.  acuta. 

„  rhomboidal,  contracted  above,  consider- 
ably expanded  and  angulated  below  ; 
its  length  somewhat  exceeds  a  third  of 
the  whole  spire ;  outer  lip  obtuse, 
angled  in  the  middle,  and  incurved 
just  below  the  periphery  ;  the  inside, 
or  throat,  is  finely  but  obscurely  grooved 
in  the  direction  of  the  spire  ;  inner  lip 
slight  on  the  upper  part,  where  it 
adheres  to  the  pillar  and  joins  the 
outer  Up,  reflected  and  nearly  straight 
on  the  lower  part,  the  angle  at  the  base 
being  very  remarkable ;  umbilicus 
extremely  small,  and  almost  covered 
by  the  lower  part  of  the  inner  lip  ; 
tooth  strong,  prominent,  and  con- 
spicuous ;  it  forms  a  sharp  fold  or 
ridge,  which  winds  along  the  pillar 
throughout  the  spire    .       .       .       .  0.  conspicua. 

„  Bquarish,  expanded,  and  forming  nearly 
a  right  angle  at  the  inner  base  ;  its  ' 
length  is  about  a  third  of  the  whole 
spire  ;  outer  Hp  nearly  semi-circular, 
incurved  (but  not  much)  just  below 
the  periphery ;  inner  lip  extremely 
thin  on  the  upper  part,  where  it 
adheres  to  the  pillar,  but  does  not  join 
the  outer  hp,  reflected,  and  nearly 
straight  on  the  lower  part,  the  angle 
at  the  base  being  well  marked  ;  umbi- 
licus none,  although  there  is  sometimes 
a  small  chink  ;  tooth  large,  strong,  pro- 
minent, and  conspicuous,  placed  as  in 
several  of  the  species  last  described  ;  it 
is  continued  throughout  the  spire       .  0.  unidentata. 

„  squarish,  not  much  expanded  or  angu- 
lated at  the  inner  base  ;  it  is  propor- 
tionally small,  and  its  length  is  scarcely 
a  third  of  the  whole  spire  ;  outer  lip 
projecting  but  little  beyond  the  peri 
phery,  below  which  it  is  considerably 
incurved  towards  the  pillar,  thus  con- 
tracting the  mouth  ;  inner  lip  thin, 
and  adhering  to  the  pillar  on  the 
upper  part,  without  joining  the  upper 
lip,  thickened,  reflected,  and  gently 
curved  on  the  lower  part,  the  basal 
angle  being  usually  slight ;  umbilicus 
none  ;  tooth  small,  not  prominent,  nor 
very  conspicuous        .       .       .       .  0.  turrita. 

„  oval,  inclining  to  oblong,  narrow,  and 
acute-angled  above,  rounded,  and 
scarcely  expanded  below ;  its  lengtli 
equals  a  third  of  the  whole  spire ; 
outer  lip  rather  flexuous,  not  projecting 
beyond  the  periphery  ;  inner  lip  thin, 
adhering  to  the  pillar  on  the  upper 
part,  and  united  with  the  outer  lip  ; 
the  lower  portion  is  thickened,  reflected 
and  curved  ;  umbilicus  none,  although 
full-grown  specimens  have  a  narrow 


chink  ;  tooth  small,  more  prominent 
and   conspicuous    than   in  the  last 

species  0.  plicata. 

Mouth  irregularly  oblong,  owing  to  the  inflexion 
and  curvature  of  the  outer  lip  ;  it  is 
acute-angled  above  (but  not  so  sharply 
as  in  0.  plicata),  and  decidedly  ex- 
panded below ;  its  length  equals  a 
third  of  the  whole  si)ire  ;  outer  lip 
remarkably  flexuous,  retreating  at  the 
upper  corner  of  the  mouth,  where  it 
forms  a  deep  sinus,  and  inflected  in  the 
middle,  so  as  to  contract  the  mouth  on 
that  side ;  inner  lip  as  in  the  last 
species ;  the  lower  part,  however,  ia 
more  reflected  and  straight  in  the 
present  species  ;  umbilicus  small  and 
narrow ;  tooth,  or  rather  an  oblique 
fold,  retired,  and  inconspicuous,  al- 
though always  present  .  .  .  0,  insculpla. 
„  ra'her  oblong  than  oval,  narrow,  and 
acute-angled  above,  expanded  below  ; 
its  length  exceeds  two-fifths  of  the 
whole  spire ;  outer  lip  flexuous,  re- 
treating at  the  upper  corner  of  the 
mouth,  where  it  forms  a  rather  deep 
sinus,  and  projecting  in  the  middle  ; 
inner  lip  extremely  slight  on  the  upper 
part,  thickened,  and  gently  curved,  but 
very  little  reflected  on  the  lower  part ; 
umbilicus  developed  in  the  adult 
only,  when  it  is  small  and  incon- 
spicuous, being  approached  by  a 
narrow  canal  or  groove  from  the  base  ; 
tooth  consisting  of  an  insignificant  and 

retired  fold  0.  diaphana. 

„  oblong,  or  pear-shaped,  narrow,  and  con- 
tracted above,  considerably  expanded 
or  effuse  below ;  it  exceeds  in  length 
two-fifths  of  the  spire ;  outer  lip 
flexuous,  retreating,  and  situated  at  the 
upper  corner  of  the  mouth,  where  it  is 
incurved  on  the  periphery  ;  inner  lip 
receding  (almost  concealed  from  view), 
and  remarkably  thin  on  the  upper 
part,  thickened,  and  reflected,  but  not 
much  curved  on  the  lower  part ;  it 
forms  an  obtuse  angle  or  point  at  the 
base  ;  umbilicus  none,  or  consisting  of 
an  oblique  depression,  which  some- 
times ends  in  a  small  chink ;  tooth, 
only  a  slight  and  obscure  fold  .  .  0.  obliqua. 
„  romdish  oval,  not  contracted  above, 
slightly  expanded  below  ;  it  consider- 
ably exceeds  in  length  one-half  of  the 
whole  spire ;  outer  lip  abruptly  in- 
curved on  the  periphery ;  inner  lip 
thin  on  the  upper  part  (where  it  is 
united  'with  the  outer  lip),  broad, 
thickened,  a  little  reflected,  almost 
straight,  and  shelving  outwards  on  the 
lower  part,  which  is  more  than  thrice 
as  long  as  the  other  ;  umbilicus  con- 
sisting of  a  narrow,  although  distinct, 
depression,  which  terminates  in  a  small 
chink  ;  tooth  strong,  conspicuous,  like 
a  short  thorn,  projecting  from  the 
middle  of  the  inner  or  pillar  Hp  .  .  0.  dolioliformis. 
„  oval,  scarcely  contracted  above  or  ex- 
panded below  ;  its  length  is  about 
two-fifths  of  the  whole  spire  ;  outer  lip 
not  much  curved,  abruptly  inflected  on 
the  periphery  ;  inner  lip  thin  on  the 
upper  part,  continuous  with  the  lip  in 
adult  specimens,  thickened,  reflected, 
and  inclining  to  straight  on  the  lower 
part,  which  is  twice  as  long  as  the 
other  ;  umbilicus  slight,  forming  n 
narrow  chink  behind  the  inner  or  pill.,: 
lip ;  tooth  very  retired  anil  incon- 
spicuous, consisting  of  a  narrow,  oblique 
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fold,  which,  on  breaking  the  shell,  may 
be  seen  winding  round  the  pillar  .  0.  decussata. 
Mouth  roundish  oval  or  regularly  oval,  very 
little  contracted  above  or  expanded 
below  ;  length  about  one-fourth  of  the 
whole  spire  ;  outer  lip  rounded,  sharply 
inflected  below  the  periphery  ;  inner 
lip  retreating  obliquely  (but  not  veiy 
thin)  on  the  upper  part,  where  it  is 
united  with  the  outer  lip,  so  as  to  form 
nearly  a  complete  peristome,  scarcely 
reflected  and  gently  curved  on  the 
lower  part  ;  umbilicus  developed  more 
than  in  the  allied  species,  and  consist- 
ing of  a  narrow  depression  and  chink 
behind  the  pillar  lip ;  tooth  or  fold  none  0.  clathrata. 
„  oval,  contracted  above,  and  considerably 
expanded  below ;  length  not  one-fourth 
of  the  whole  spire  ;  outer  lip  flexuous, 
retreating,  and  forming  a  sinus  above, 
incurved  below  the  periphery  :  inner 
lip  extremely  thin  on  the  upper  part, 
reflected,  and  nearly  straight  below  ; 
umbilicus  consisting  of  a  slight  depres- 
sion which  ends  in  a  small  narrow 
chink  ;  tooth  or  fold  none  .  .  .  0.  indistincta. 
„  oval,  somewhat  contracted  above,  and 
much  expanded  below ;  its  length 
equals,  and  in  some  cases  exceeds,  one- 
third  of  the  whole  spire  ;  outer  lip 
flexuous,  slightly  sinuated  above,  where 
it  is  gently  incurved  on  the  periphery ; 
inner  lip  undistinguishable,  and  appa- 
rently wanting  on  the  upper  part,  not 
much  reflected  (although  sloping  in- 
wards) and  nearly  straight  below,  ter- 
minating in  a  rectangular  base,  like 
0.  unidcntata ;  umbilicus  none,  or  con- 
sisting at  the  most  of  an  indistinct  and 
narrow  chink,  which,  however,  becomes 
considerably  developed  in  aged  speci- 
mens ;  tooth  short  and  retired,  but 

strong  0.  interstinctA, 

„  irregularly  rhomboidal,  forming  an  acute 
angle  above,  and  considerably  expanded 
below;  its  length  equals  two-fifths  of 
the  whole  spire ;  outer  lip  sinuous,  con- 
tracted in  the  upper  part,  sloping  up- 
ward to  the  under  side  of  the  periphery ; 
inner  lip  more  or  less  distinct  on  the 
upper  part  of  the  pillar,  according  to 
the  degree  of  maturity  of  the  specimen, 
in  other  respects  like  0.  interstincta, 
but  not  so  straight  on  the  lower  part 
as  in  that  shell,  and  terminating  in  an 
obtuse  angle ;  umbilicus  consisting  of  a 
more  conspicuous  chink  than  in  the 
last-named  species ;  tooth  very  short, 
blunt,  and  obscure,  being  seated  far 
within  the  pillar .  .  .  .  .  0.  spiralis. 
„  proportionally  small,  oval,  expanded  be- 
low ;  its  length  scarcely  equals  one- 
third  of  the  whole  spire ;  outer  lip 
rounded,  recurved  on  the  lowermost 
spiral  stria  ;  inner  lip  nearly  indistinct 
on  the  upper  part,  gently  curved  and 
slightly  reflected  below,  and  termi- 
nating at  the  base  in  an  obtuse  angled 
point ;  umbilicus  extremely  small  and 
narrow,  but  distinct ;  tooth  minute, 
somewhat  retired  and  obseure  .  .  0.  eximia. 
„  proportionally  small,  rhomboid,  oval, 
contracted  above,  wide,  slightly  ex- 
panded, and  decidedly  angulated  below; 
length  scarcely  exceeding  one-sixth  of 
the  spire ;  outer  lip  gently  rounded, 
recurved  on  the  lowermost  of  the  three 
main  spiral  ridges,  by  all  of  which  it  is 
notched  or  indented  at  the  edge  ;  inner 
lip  forming  on  the  upper  part  of  the 
pillar  a  thin  film  which  is  united  with 


the  outer  lip,  on  the  lower  part  nearly 
straight  and  not  much  reflected,  termi- 
nating in  a  rectangular  point ;  umbili- 
cus wanting,  or  now  and  then  repre- 
sented by  a  minute  and  narrow  chink ; 
tooth  or  fold  none  .  .  .  .  0.  fenestrata 
Mouth  squarish  oval,  not  contracted  above,  ex- 
panded and  angulated  below  ;  length 
about  one-third  of  the  spire  ;  outer  lip 
projecting,  marked  by  four  angular 
points,  being  the  termination  of  the 
spiral  ridges ;  it  is  abruptly  recurved 
on  the  peripheral  ridge ;  inner  lip 
slight  on  the  upper  part,  but  united 
with  the  outer  lip,  reflected  and  almost 
straight  below,  where  it  also  joins  the 
outer  lip  at  a  right  angle  ;  umbilicus 
narrow  and  contracted,  but  distinct ; 
tooth  small  and  retired,  although  visible 
in  every  specimen,  and  winding  round 
the  pillar  0.  excavata. 

,,  irregularly  rhomboidal,  owing  to  the  an- 
gular shape  of  the  pillar  side ;  it  is 
somewhat  contracted  above  and  ex- 
panded below ;  length  about  a  fourth 
of  the  spire ;  outer  lip  rounded,  not 
much  projecting,  incurved  a  little  be- 
low the  periphery  ;  inner  lip  adhering 
to  the  upper  slope  of  the  pillar  (al- 
though scarcely  perceptible),  straight 
below  and  slightly  reflected  towards 
the  base,  where  it  shelves  inwards ; 
umbilicus  or  tooth  none      .       .      .  0.  scalaris. 

„  irregularly  rhomboidal,  acute -angled 
above, and  expanded  below;  length  from 
a  fifth  to  a  sixth  of  the  spire ;  outer  lip 
somewhat  contracted,  very  little  in- 
curved below  the  periphery  ;  inner  lip 
forming  a  thin  film  on  the  upper  slope 
of  the  pillar,  slightly  reflected  and 
nearly  straight  below  ;  umbilicus  none, 
except  a  slight  depression  of  the  base 
in  adult  specimens ;  tooth  very  retired, 
slight  and  indistinct,formed  on  the  pillar 
near  its  junction  with  the  upper  slope 
of  the  base  0.  rufa. 

„  irregularly  rhomboidal,  longer  and  more 
expanded  at  the  base  than  in  0.  rufa,  but 
similar  in  all  other  respects ;  outer  hp 
gently  rounded,  except  under  the  peri- 
phery, where  it  is  very  slightly  incurved 
and  shelves  outwards  ;  inner  lip  form- 
ing a  thin  glazing  or  layer  on  the 
upper  slope  of  the  pillar,  very  little 
reflected  and  nearly  straight  below, 
where  it  is  more  extended  than  in  the 
last  species ;  umbilicus  none ;  tooth 
usually  wanting,  but  in  some  specimens 
an  obscure  tubercle  may  be  detected  on 
the  upper  part  of  the  pillar,  far  within 
the  mouth  0.  lactea. 

„  irregularly  rhomboidal,  contracted  above, 
and  expanded  below ;  length  between 
a  fourth  and  a  fifth  of  the  spire  ;  outer 
lip  curved,  except  the  upper  side, 
which  shelves  gently  outwards  a  little 
below  the  periphery ;  inner  lip  a  mere 
fdm  on  the  slope  of  the  base,  some- 
what reflected  and  straight  below; 
umbilicus  usually  none,  although  the 
above-mentioned  depression  of  the  base 
sometimes  produces  a  small  central 
cavity  ;  tooth  obscure,  in  one  specimen 
like  that  of  0.  pusilla  .       .       .       .  0.  Scillce. 

„  irregularly  and  obliquely  rhomboidal, 
contracted  or  narrow  above,  and  ex- 
panded below ;  length  about  one-fourth 
of  the  spire;  outer  Hp  gently  curved 
on  the  lower  part,  shelving  or  sloping 
downwards  from  a  little  below  the  peri- 
phery; inner  lip  imperceptible  above 
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the  pillar,  slightly  reflected  and  straight 
(but  now  and  then  reversed  or  twisted) 
below ;  umbilicus  none ;  tooth  or  fold 

rarely  developed  0.  acicula. 

Mouth  regularly  oval,  not  much  expanded 
below;  length  about  one-sixth  of  the 
spire;  outer  lip  rounded,  inflected  just 
below  the  periphery ;  inner  lip  not  so 
much  curved,  adhering  to  the  upper 
slope  of  the  base,  where  it  is  united  to 
the  outer  lip,  not,  reflected  below;  um- 
bilicus and  tooth  none  .  .  .  0.  nitidissima. 
„  rounded  or  oval ;  lips  disconnected  .  Stilifer, 
„  more  round  than  oval,  not  much  ex- 
panded at  the  base ;  outer  lip  thin, 
inflected  just  below  the  periphery, 
whence  it  slopes  obliquely  downwards ; 
inner  lip  consisting  of  an  almost  in- 
visible film  on  the  pillar,  thicker  below, 
and  folded  back  over  the  pillar,  which 
is  deeply  curved  and  fiexuous  .  .  S.  Turtoni. 
„  pear-shaped ;  lips  discontinuous  .  .  Eulimidw. 
„  acute-angled  above,  widening  and  expand- 
ed below ;  its  length  equals  about  one- 
fourth  of  the  shell ;  outer  lip  fiexuous, 
with  a  rather  thick  edge,  not  inflected 
on  the  periphery,  but  sloping  from  it 
downwards ;  inner  lip  consisting  of  a 
broadish  porcellanous  deposit,  which 
is  considerably  thickened  behind  the 
pillar;  the  last  is  fiexuous  .  .  .  E.  polita. 
„  narrower  than  in  last  species ;  outer  lip 
rather  more  deeply  sinuated  above ; 
inner  lip  slighter  and  thinner  .  .  E.  intermedia. 
„  as  in  E.  intermedia  .  .  .  .  E.  distorta. 
„  narrow,  extending  from  a  sharp  angle 
above  to  an  expanded  and  rounded 
base ;  the  inner  or  columellar  side  re- 
presents a  very  obtuse  angle ;  outer  lip 
fiexuous,  with  a  rather  thin  edge,  re- 
ceding at  the  top,  and  advancing  out- 
wards towards  the  base;  inner  lip 
reflected  and  twisted  over  the  lower 
part  of  the  pillar  .  .  .  .  E.  stenestoma. 
„  contracted,  acute-angled  above,  and 
rounded,  but  not  much  expanding 
below;  edges  thickened;  outer  lip 
folded  outwards  at  the  upper  part,  and 
slightly  fiexuous;  inner  lip  reflected 
over  the  whole  pillar,  which  is  de- 
cidedly fiexuous  .  .  .  .  E.  subulata. 
„     not  so  narrow,  and  the  outer  lip  more 

fiexuous  than  in  last  species    .       .    .  E.  bilineata. 
Operculum  ear-shaped,  with  a  short,  imperfect 
spire  of  very  few  whorls ;  nucleus 
excentric  on  the  inner  side  near 

the  base  Pyramulellidce. 

„        light  yellow  and  sub-oval,  with  dis- 
tinct grossly  spiral  turns        .    .  Aclis  unica. 
„        filmy,   wrinkled  in  the    line  of 
growth,  composed  of  three  turns, 
the  last  and  outermost  of  which 
is  disproportionately  large;  the 
line  of  division  between  these 
whorls  is  raised  or  ledge-like      .  A.  JValleri. 
„        an    almost  invisible  film,  pear- 
shaped  or  sub-oval,  with  a  nar- 
row border  of  pale  bistre  with  a 
pinkish  hue ;  the  stria?  of  incre- 
ment radiate  as  in  most  of  the 
other  Chemnitzim        .       .       .A.  Gulsonce. 
„       semi-testaceous,  having  a  thin  flap 
on  the  outer  side  and  a  short 
apophysis  or  process  underneath 
the  nucleus  of  the  spire     .       .  Odostomia. 
„        pale  yellow,  delicately  striated  in 
the  line  of  growth ;  spire  consist- 
ing of  two  to  three  whorls         .  0.  minima. 
„        yellowish,  strongly  striated  or  fur- 
rowed in  the  line  of  growth,  the 
stria)  being  more  close-set  and 
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fiexuous  towards  the  outer  side; 
spire  very  short  and  nearly  ter- 
minal  0.  nivoaa. 

Operculum  conspicuously  striated        .       .    .  0.  truncatuli. 

„        thin,  finely  striated         .       .       .  0.  clivula. 

„  yel  lowish,  with  a  white  streak  in  the 
line  of  the  spire,  very  slightly 
striated  across ;  flap  broad  ;  there 
is  the  same  groove  and  cor- 
responding ridge  as  in  0.  conoidea  U.  Lvkisi. 

„  yellowish,  marked  with  white  down 
the  spire,  finely  and  deeply 
striated  in  the  line  of  growth ; 
flap  not  striated ;  groove  and 
ridge  as  in  0.  conoidea;  spire  very 
short,  indistinct,  and  nearly  ter- 
minal  0.  aWella. 

„        like  that  of  0.  albella  .       .       .    .  0.  rissoides. 

„  as  in  the  last  two  species ;  the  ridge 
well  marked,  and  the  striatum 
very  distinct       .       .       .       .  0.  pallida. 

„  yellowish  brown,  of  equal  propor- 
tionate solidity  with  that  of  Cy- 
clostoma  elegans,  and  exquisitely 
sculptured  by  close-set  fiexuous 
striaj  in  the  line  of  growth ;  it  has 
a  curved  groove  down  the  middle, 
which  ends  in  the  spire  of  the 
operculum,  and  gives  to  the 
portion  thus  separated  in  front  a 
cornucopia  shape ;  this  groove 
is  deep  and  very  distinct ;  side 
flap  rather  broad,  widening  with 
the  growth  of  the  operculum,  and 
divided  from  the  spiral  part  by  a 
narrow  line        .       .       .       .  0.  conoidea. 

„  yellowish  and  rather  solid,  closely 
and  finely  striated  across ;  it  is 
divided  lengthwise  about  one- 
third  the  distance  from  the  pillar 
by  a  curved  groove,  which  forms 
a  ridge  on  the  under  side ;  inner 
side  straight ;  flap  narrow ;  spire 
consisting  of  two  or  three 
whorls  0.  umbilicaris. 

„  yellowish  brown,  finely  and  closely 
striated;  the  curved  groove  is 
unusually  distinct      .      .       .  0.  acuta. 

„        as  in  0.  conoidea        .       .       .    .  0.  unidentata, 

„        of  a  thinner  texture  and  less  strongly 

striated  than  that  of  0.  conoidea  .  0.  turrita. 

„  thicker  on  the  inner  than  the  outer 
side  of  the  mouth  ;  coarsely 
striated,  and  sometimes  having  a 
white  streak  down  the  middle    .  0.  plicata. 

„        remarkably  thin,  light  horn  colour, 

narrow  and  obliquely  striated    .  0.  insculpta. 

„  extremely  thin,  except  on  the  inner 
side,  light  yellow,  scored  ob- 
liquely by  fine  and  close-set 
fiexuous  lines,  and  having  a  dis- 
tinct, but  short  and  nearly  ter- 
minal spire  of  two  minute  whorls : 
it  resembles  in  shape  Cristellaria  0.  diaphana. 

„       as  in  last  species,  but  less  strongly 

striated  0.  obliqua. 

„  cartilaginous  and  flexible,  with  the 
strire  of  growth  arranged  in  ellip- 
tical curves,  as  in  0.  pallida      .  0.  dolioliformis. 

„       rather  thin  and  delicately  striated  .  0.  decussata. 

„        with  a  thin  flap,  and  delicately 

striated  0.  indistinctn. 

„  flexible,  with  a  very  thin  flap,  closely 
and  finely  striated  in  the  line  of 
growth,  and  presenting  the  usual 
triangular  ridge  on  the  pillar 
side,  and  a  minute  almost  ter- 
minal spire        .  .       .  0.  interstin-tn. 

„  as  in  0.  interstincta;  the  inner  side  is 
slightly  notched  to  receive  the 
tooth         .       .       .       .       ,0.  spiralis. 
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Operculvun  thin,  exquisitely  and  closely  striated 
in  the  line  of  growth  . 
„       thin  and  flexible,  irregularly  striated ; 

spire  extremely  short,  minute  and 

terminal  

„       as  in  the  last  species 
„        as  in  the  two  last  species;  sometimes 
slightly  notched  on  the  inner  side 
to  accommodate  the  tooth  when 
present  .       .       .       .       .  . 

„        thin,  and  most  delicately  striated, 

with  a  very  short  spire 
„        rather  solid,  delicately  striated  in 
the  line  of  growth,  and  having  a 

narrow  flap  

„       homy,  with  a  short  and  incomplete 
spire,  having  its  nucleus  on  the 
columellar  or  inner  side 
„       thin,  pale  yellowish  horn  colour, 
marked  with  microscopical  and 
numerous  flexuous  striae  in  the 
line  of  growth        .       .       .  . 
„        filmy,  pale  yellowish  horn  colour, 
marked    with   slight  flexuous 
stria)  in  the  line  of  growth  . 
„        very  thin,  pale  drab,  and  rather 
coarsely  striated 
Size  of  shell — length,  -115  in.;  width,  -02  in 
„         length,  -1  ;  width,  -025 
„         length,  '25  ;  width,  -1 
„         length,  -135  ;  width,  -05 
„         length,  -065  ;  width,  -025 
„         length,  -05  ;  width,  -025 


„  length,  -0625  ;  width,  -0325 

„  length,  -175  ;  width,  -065 

„  length,  -08  ;  width,  -04  . 

„  length,  "1  ;  width,  "045 

„  length,  '115  ;  width,  -05  . 

„  length,  -125  ;  width,  -0625 

„  length,  "2  ;  width,  -1 

„  length,  -25  ;  width,  -1  . 

„  length,  "1  ;  width,  -05 

„  length,  -175  ;  width,  -075 

„  length,  -35  ;  width,  *15  . 

„  length,  '2  ;  width,  -1  . 

„  length,  -125  ;  Avidth,  -05  . 

„  length,  -1  ;  width,  "05  . 

„  length,  -15  ;  width,  -0625 

„  length,  -1  ;  width,  -05  . 

„  length,  -2  ;  width,  "075  . 

„  length,  "075  ;  width,  "03 

„  length,  -125  ;  width,  -05  . 

,,  length,  "165  ;  width,  "05 

„  length,  -165  ;  width,  -04  . 

„  length,  -125  ;  width,  -04 

„  length,  -125  ;  width,  -05  . 

„  length,  -06  ;  width,  -03 

„  length,  *15  ;  width,  "05  . 

„  length,  -15  ;  width,  '06 

„  length,  -25  ;  width,  -085  . 

„  length,  '35  ;  width,  -1  . 

„  length,  "35  ;  width,  "1 

„  length,  -275  ;  width,  -075 

,,  length,  -35  ;  width,  *1 

„  length,  '175  ;  width,  -05 

„  length,  -1  ;  width,  "02 

„  length,  -15  ;  width,  -1  . 

„  length,  -75  ;  width,  *2 

„  length,  -45  ;  width,  *125 

.,  length,  -2  ;  width,  -05  . 

„  length,  -35  ;  width,  -085 

„  length,  "5  ;  width,  -1 

„  length,  -3  ;  width,  -075 
Habitat  and  range — local  in  littoral  zone,  from 
Haroldswick  Bay  in  Unst 
to  Devonshire  and  Guern- 
sey ;  it  is  also  found  off 
Loire  Inferieure  and 
Spezzia.  It  is  lively, 
and  in  confinement  con- 


0.  fenestrata. 

0.  scalaris. 
0.  rufa. 


0.  lactea. 
0.  acicula. 

0.  nitidissima. 

Eulima. 

E.  polita. 

E.  stenostoma. 

E.  subulata. 
Aclis  unica. 
A.  ascaris. 
A.  supranitida. 
A.  IValleri. 
A.  Chilsonce. 
Odostomia  mi- 
nima. 
0.  nivosa. 
0.  truncatula. 
0.  clavula. 
0.  Lukisi. 
0.  albella. 
0.  rissoides. 
0.  pallida. 
0.  conoidea. 
0.  umbilicarii. 
0.  acuta. 
0.  conspicua. 
0.  unidentata. 
0.  lurrita. 
0.  plicata. 
0.  insculpta. 
0.  diaphana. 
0.  obliqua. 
0.  dolioliformis. 
0.  decussata. 
0.  clathrata. 
0.  indistincta. 
0.  interstincta. 
0.  spiralis. 
0.  eximia. 
0.  fenestrata. 
0.  excavata. 
0.  scalaris. 
0.  rufa. 
0.  lactea. 
0.  pusilla. 
0.  Scillw. 
0.  acicula. 
0.  nitidissima. 
Stilifer  Turtoni. 
Eulima  polita. 
E.  intermedia. 
E.  distorta. 
E.  stenostoma. 
E.  subulata. 
E.  bilineata. 


Habitat  and  range- 


stantly  creeps  up  the 
deepest  aquaria  .  .  . 
-from  Bergen  and  East  Shet- 
lands  in  82  fathoms  water 
to  Devonshire,  and  near 
Cherbourg  and  Loire 
Inferieure  ;  coralline 
crag,  Sutton  . 

from  Bohuslan  (12  fms.),  He- 
brides, and  Ireland  to 
Vigo  Bay  (8  fms.),  Gulf 
of  Lyons,  and  Algeria ; 
coralline  crag     .       .  . 

from  about  100  miles  N.E. 
of  Hamilton's  Inlet,  La- 
brador (1622  fms.),  Molde 
in  Norway,  and  off  Whal- 
sey  Skerries  (70  fms.) ; 
coralline  crag,  Sutton 

coralline  zone  from  Shet- 
land to  Guernsey  and 
Vigo  Bay ;  coralline  crag, 
Clacton      .       .      .  . 

lives  on  decayed  fronds,  and 
at  the  base  of  Laminarim 
just  beyond  low- water 
mark ;  North  of  Scot- 
land, Falmouth,  and 
Guernsey.    Rare  . 


Aclis  unica. 


A.  ascaris. 


A.  supranitida. 


A.  IValleri. 


A.  Gulsonce. 


Odostomia  mi- 
nima. 


lower  part  of  littoral  zone, 

and  upper  part  of  lami- 

narian  zone  from  North 

Scotland  to  the  South  of 

England    .       .       .    .  0.  nivosa. 
from  Turbot  bank  (20  fms.), 

near  Larne,  co.  Antrim, 

to  Falmouth  and  Ply- 
mouth   .       .       .       .  0.  truncatula. 
from  the  coast  of  Sweden,  in 

mud  (30  fms.),  among 

Pernatula,  to  Hebrides 

and  south  coast  of  Eng- 
land.   Rare,  and  usually 

occurs   in  muddy  sand 

between  6  and  50  fms    .  0.  clavula. 
Skye,  Shetlands,  Oban,  20 

to  25  fms.;  among  sea- 
weeds at  low-water  mark 

on  South  Devon  coast ; 

Guernsey,  18  to  20  fms.  .  0.  Lukisi. 
underneath  loose  stones  and 

in  the  laminarian  zones 

on  various  parts  of  our 

coasts  from  Guernsey  to 

Shetland.  Northwardly 

it  extends  to  Norway, 

Sweden,  and  Denmark ; 

while  southwardly  it  is 

found  as  far  as  Sardinia. 

Found  in  the  boulder 

clay  of  Caithness  and  at 

Uddevalla;  and  in  a  post 

glacial  shell  bank  at  Kir- 

koen,  Norway    .       .    .  0.  albella. 
lower  part  of  the  littoral 

zone,  and  throughout  the 

laminarian  zone   on  all 

our  coasts.    It  has  also 

been  found  at  Bohuslan 

(15  to  30  fms.) ;  on  the 

Danish  coasts ;  at  Spezzia, 

and  at  Algiers       .       .  0.  rissoides. 
especially  frequents  the  ears 

of  Pecten  opercularis  and 

P.  maximus  in  the  coral- 
line zones  from  the  Shet- 
lands to  Devonshire.  It 

is  also  living  in  the  Nor- 
wegian and  Danish  seas, 

in  Vigo  Bay,  at  Spezzia, 
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and  off  the  coasts  of  Dal- 
matia.  It  occurs  as  a 
fossil  in  the  newer  plio- 
cene deposit  at  Belfast, 
;u id  in  the  Clyde  l>eds  .  U.  pallida. 
Habitat  and  range — coralline  and  deep-sea  zones, 
in  mud,  (from  25  to  80 
fms.)  throughout  Shetland 
and  Scotland.  Locally 
plentiful  in  the  Clyde 
district  and  the  Hebrides. 
A  variety  ranges  to  the 
south  shores  of  England 
and  Ireland.  The  typical 
forms  occur  as  far  north 
as  Hammerfest  (40  fms.) 
and  Gottenburg  (12  fms.), 
while  the  variety  is  dis- 
tributed on  the  European 
coasts  from  Brittany  to 
every  part  of  the  Medi- 
terranean and  the  inland 
seas  connected  with  it. 
It  is  doubtful  if  it  is 
found  in  the  Red  Sea,  as 
reputed  by  Philippi ;  in 
the  Canaries  it  inhabits 
depths  of  from  12  to  60 
fathoms.  It  has  been 
found  in  the  upper  mio- 
cene  beds  of  Antibes ;  the 
coralline  crag  ;  the  Clyde 
beds  ;  the  basaltic  tufa 
at  Militello ;  and  the 
sub-Apennine  tertiaries  .  0.  conoidea. 

M  coralline  zone ;  from  Bohus- 
lan  (12  fms.),  Eggers 
Bank,  Norway  (150  fms.), 
and  Shetlands,  to  the 
south  coasts  of  England. 
Rare  O.  umbilicaris. 

„  coralline  zone  ;  from  Nor- 

way and  Shetlands  to 
Loire  Inferieure,  north 
coast  of  Spain  (30  fms.), 
Teneriffe,  and  Spezzia. 
Known  also  as  a  pliocene 
species.  It  is  a  lively, 
active,  and  bold  animal  .  0.  acuta. 

„  coralline  zone;  from  Bohus- 

•  lan    and  Shetlands  to 

Brittany,  Spain,  Spezzia 
(10  to  12  fms.),  Sardinia, 
and  the  Adriatic.    Rare  .  O.  conspicua. 

„  under  stones  at  low-water 

mark  of  spring-tides,  and 
on  old  oyster-shells  and 
Pecten  maximus  in  the 
laminarian  and  coralline 
zones.  From  Hammer- 
fest on  the  north  (10  to 
50  fms.)  to  Loire  Infe- 
rieure, and  perhaps  Al- 
geria, on  the  south. 
Found  everywhere  on 
the  British  coasts.  Post- 
pliocene,  Norway  and 
Scotland        .       .       .  0  unidentata. 

„  under  stones  and  in  rock 

pools  at  low  water,  and 
among  sea-weed  in  the 
laminarian  zone.  Ranges 
from  the  Cattegat,  Ire- 
land, and  Cornwall,  to 
Brittany,  Teneriffe,  and 
Spezzia.  Not  uncommon. 
It  floats  ;  and,  when 
crawling,  it  withdraws  its 
eyes,  which  are  visible 
through  the  shell   .      .  0.  turrita. 

„  under   loose    stones  and 
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among  sea-weeds.  Occurs 
on  the  south  coasts  of 
Ireland  and  England,  and 
ranges  southwards  along 
the  shores  of  France, 
Italy,  Austria,  and  Al- 
geria .  .  .  .  0.  plicata. 
Habitat  and  range — coralline  and  deep-sea  zone 
throughout  the  British 
seas  (from  28  to  85  fms.) ; 
not  common.  In  the 
north,  it  lives  at  Drobak 
Christianifiord  (50  fms.) ; 
Loffoden  Isles  (50  to  100 
fms.);  and  South  Sweden; 
while  to  the  south  it  is 
reported  from  Brittany. 
It  is  a  pliocene  species 
at  Sutton,  and  a  post- 
pliocene  one  atDrontneim  0.  imculpta. 

„  corallinezone  (12  to50  fms.); 

from  the  Shetlands  to 

Guernsey.  Local  and  rare  0.  diaphana. 

„  the  type  ranges  from  South 

Sweden  (20  fms.),  and 
Shetlands  to  Normandy; 
but  as  a  variety  it  extends 
to  Cannes  and  Spezzia    .  0.  obliqua. 

„  from    the    Hebrides  and 

North  Scotland  to  Brit- 
tany and  Spezzia   .       .  0.  dolioliformis. 

„  coralline  zone ;  from  Shet- 

lands to  North  of  France  ; 
not  uncommon  as  a 
British  species.  Occurs 
in  the  pliocene  at  Sut- 
ton       .       .       .       .  0.  decussata. 

„  Galway  (15  fms.),  Malta, 

Spezzia,    and  Orotava. 
Very  rare      .       .       .  0.  clathrata. 

„  from  4  to  40  fms.  on  British 

shores ;  a  variety  inha- 
bits a  peculiar  district  of 
shelly  mud  between  the 
laminarian  and  coralline 
zonesin  10  fathoms  water, 
off  Teignmouth.  Ranges 
from  Christianifiord  (10 
to  50  fms.),  Bohuslan  (12 
fms.)  to  Gibraltar,  Medi- 
terranean and  Canary  Is- 
lands (40  to  60  fms.). 
Pliocene  at  Sutton,  and 
post-pliocene  in  Norway  0.  indistincta. 

„  coralline    and  laminarian 

zones  ;  nestles  among 
stones  and  old  shells, 
and  occasionally  at  the 
base  of  sea-weeds  in  rock 
pools  at  spring -tides. 
Common.  Generally  dis- 
tributed in  the  North 
Atlantic  from  Norway, 
Denmark,  Loffoden  Isles, 
to  the  south  of  France  ; 
it  is  also  plentiful  in  the 
Mediterranean.  Pliocene 
at  Sutton;  post-pliocene 
in  Norway    .       .       .  0.  inlcrstincta. 

„  has  nearly  the  same  distri- 

bution and  habitats  as 
the  last  species      .       .  0.  spiralis. 

„  from  Bergen  and  Christiani- 

fiord to  Shetlands  and 
Ross-shire  (60fms.).  None 
of  the  Scoth  specimens 
have  contained  the  ani- 
mal, although  the  shells 
appeared  to  be  recent. 
Post-pliocene  in  the 
Christiania  district .       .  0.  cximuu 
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Habitat  and  range — muddy  and  sandy  ground 
in  shallow  water,  from 
south  coasts  of  England 
to  Vigo  Bay,  Spezzia, 
and  Algiers  .  .  .  0.  fenestrata. 
„  coralline  zone  ;  from  Ire- 

land, Scotland,  and  south 
coasts  of  England  to  Can- 
nes, Spezzia,  the  Adriatic, 
and  Algiers.  The  British 
specimens  are  larger  than 
those  from  the  Mediterra- 
nean .  .  .  .  0.  excavata. 
n  coralline  zone ;   the  type 

extends  from  Ireland  and 
south  coasts  of  England 
to  Spain  and  the  Medi- 
terranean,living  in  depths 
varying  from  8  to  35 
fms.  A  variety  has  a 
more  northern  distribu- 
tion, having  been  found 
off  Norway,  Massachu- 
setts, New  England,  the 
Shetlands,  and  northern 

fiortions  of  Scotland  and 
rcland ;   it   is   also  a 
British  pliocene  species     0.  scalaris. 
_  the  type  occurs  in  shallow 

water  off  the  coasts  of 
Wales  and  of  south-west 
England,  and  is  rare. 
Its  southern  limits  range 
to  the  Canary  Islands  and 
Adriatic,  in  depths  of 
from  8  to  30  fms.  A 
variety  frequents  more 
northern  areas,  such  as 
Sweden,  Norway,  Shet- 
land isles,  Scotland,  and 
deeper  waters  (30  to  90 
fms.) ;  it  is  a  post- pliocene 
shell  atSkienin  theChris- 
tiania  district  .  .  0.  rufa. 
„  laminarian  zone;  from  Ross- 

shire  and  Aberdeenshire 
to  south  coast  of  Eng- 
land. Out  of  Great 
Britain  it  is  known  from 
Finmark  on  the  north  to 
the  Canary  isles  and  the 
Mediterranean  on  the 
south.  Probably  a  plio- 
cene species  in  south  of 
England  .  .  .  0.  lactea. 
„  is  frequently  associated  with 

the  last  species  ;  ranges 
from  southern  England 
to  Algiers      .       .       .  0.  pusilla. 
„  muddy   sand ;   from  Fin- 

mark  to  the  Canary  isles  ; 
12  to  200  fathoms.  Found 
in  Italy.  When  crawling 
the  animal  trails  its  long 
shell  horizontally  behind 

it  0.  Scillce. 

„  coralline  zone ;  muddy  sand ; 

from  Norway  to  the  Adri- 
atic, at  depths  of  from  10 
to  41  fathoms.  Post-plio- 
cene in  Caithness  and  at 
Palermo  .       .       .       .  0.  acicula. 


Habitat  and  range — from  Finmark  to  Gulf  of 
Lyons  and   Spezzia,  in 
depths  of  from  5  to  30 
fathoms  .       .       .       .  0.  nitidissima. 
„  on  various  species  of  Echini, 

from  Norway  to  the  Ca- 
nary isles      .       .       .  Stilifer  Tur~ 
toni. 

„  muddy  sand ;  from  Finmark 

to  the  jEgean  Sea,  at 
depths  varying-  from  2 
to  145  fms.  Miocene  at 
Vienna ;  pliocene  in 
England  ;  and  post-plio- 
cene in  Norway     .      .  Eulima  polita. 

„  generally    associated  with 

the  last  species  and  hav- 
ing a  similar  range ;  it 
occurs  in  depths  of  from 
15  to  73  fathoms ;  miocene 
in  France ;  pliocene  in 
England,  and  fossil  in 
Italy.  It  floats  ;  and  in 
the  floating  position  it 
remains  suspended  by 
means  of  a  byssal  thread, 
the  operculum  then  clos- 
ing the  mouth  of  the 
shell  .  .  .  .  E.  intermedia. 
„  widely  diffused  (though  local), 

from  low-water  mark  of 
the  equinoctial  tides  in 
rock  pools,  among  Zos- 
tera,  and  under  stones,  at 
Jersey,  to  a  sandy  bottom 
in  the  greatest  depths  of 
the  North  Sea.  A  variety 
inhabits  deep  water  on 
the  Scotch  shores.  It 
ranges  from  Finmark  to 
the  Canary  isles  and  the 
Mediterranean,  at  depths 
of  from  10  to  140  fathoms. 
Miocene  in  France  ;  post- 
pliocene  in  Norway  and 
Sicily     .       .       .       .  E.  distorta. 

n  fine  sandy  mud  ;  30  to  50 

miles  off  the  Whalsey 
Skerries  (75  to  90  fms.) ; 
Norway.  Rare.  Very 
active,  and  will  not  stop  • 
in  the  water  of  an  aqua- 
rium     .       .       .       .  E.  stenostoma. 

„  coralline  zone ;    from  the 

Shetlands  to  North  Africa, 
at  depths  of  from  2  to  140 
fathoms  .       .       .       .  E.  subulata. 

„  locally  but  widely  dispersed 

from  low-water  mark  at 
J ersey  under  loose  stones, 
to  82  fathoms  off  the 
east  coast  of  Shetland 
in  muddy  sand.  The 
foreign  localities  are  in- 
cluded between  Scandi- 
navia and  the  Gulf  of 
Lyons.  It  crawls  at  a 
tolerably  fast  pace,  and 
gets  out  of  the  water 
whenever  it  is  immersed.  E.  bilineata. 
(Jeffreys,  British  Conchology,  vol.  iv.) 
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QUARTZ  [E.  C.  vol.  iv.  col.  5151  Under  Silica,  E.  C.  S., 
some  general  remarks  are  made  on  silica,  and  attention  is 
drawn  to  its  striking  structural  modilications.  In  this  article  we 
propose  to  treat  not  only  of  the  native  forms  of  dense  silica,  of 
which  the  majority  of  the  substances  called  quartz  is  composed, 
but  also  of  the  minerals  which  consist  mainly  of  the  lighter 
silica,  or  metasilica,  such  as  opal,  hyalite,  &c;  in  short,  we 
include  all  details  which  are  intended  to  supplement  the  articles 
Quartz  ;  Amethyst,  vol.  i.  col.  102 ;  Agate,  vol.  i.  col.  89  ; 
Avanturine,  vol.  i.  col.  350  ;  Bloodstone,  vol.  i.  col.  522  ; 
Flint  and  Flinty  Slate,  voL  ii.  col.  834  ;  and  Opal,  vol.  iv. 
col.  91. 

As  has  already  been  noticed  under  Quartz,  E.  C,  quartz 
usually  occurs  in  hexagonal  prisms  with  pyramidal  summits,  the 
primary  form  being  a  rhombohedron,  with  an  angle  of  94°  15' 
(Jig.  1).  Notwithstanding  the  geometrical  symmetry,  the  perfect 
transparency,  and  the  ajjparent  homogeneity  of  ordinary  rock 
crystal,  the  recent  researches  of  crystallographers  have  shown 
that  its  structure  is  exceedingly  complicated  ;  that  almost  every 
specimen  is  composed  of  two  or  more  crystals ;  and  that  the 
same  specimen  presents  different  properties  in  different  parts, 
due  to  its  heterogeneous  physical  nature,  caused  apparently  by 
variations  in  the  mode  of  arrangement  of  its  particles. 

The  primitive  rhombohedron  (fig.  1)  differs  from  that  of  the 
ordinary  hexagonal  system  of  crystallization  in  that  the  lateral 
contiguous  edges  are  not  physically  alike.  From  this  cause  it 
frequently  happens  that  crystals  are  formed  which  may  be 
derived  by  modifying  one-half  the  edges  of  the  primitive  rhom- 
bohedron to  the  exclusion  of  the  other  half.  We  cannot  here 
give  many  details  respecting  these  modifications  ;  but  the  sub- 
ject has  been  ably  discussed  by  M.  Descloizeaux  in  his  memoir 
on  the  crystallization  and  structure  of  quartz,  in  which  he 
describes  upwards  of  150  simple  forms  which  are  capable  of 
separate  existence,  but  which  have  as  yet  only  been  met  with  iu 
quartz  combined  with  and  subordinate  to  the  pyramidal  pris- 
matic form.  "Weiss  also  has  written  a  lengthy  paper  on  the 
crystallization  of  quartz,  in  which  he  pointed  out  the  peculiari- 
ties which  distinguish  the  crystalline  system  of  quartz  from  that 
of  the  hexagonal  system  proper,  and  urged  how  significant  some 
of  the  minor  irregularly  situated  facets  were  in  indicating  the 
structure  of  the  crystal. 

The  true  primitive  rhombohedron  is  of  very  rare  occurrence, 
but  it  has  been  met  with  at  a  few  localities  in  Brazil  and  Russia. 
The  most  common  is  that  shown  in  Jig.  2  ;  but  it  is  frequently 
combined  with  certain  facets  which  appear  to  occupy  abnormal 
positions.  It  is  a  combination  of  the  primitive  rhombohedron, 
p,  with  its  inverse,  e\,  and  with  the  hexagonal  prism,  ea.  The 
faces  of  the  prism  are  always  horizontally  striated ;  the  faces 
p  and  eh  differ  in  lustre,  and  frequently  also  in  size,  those 
marked  p  being  generally  the  brightest  and  largest.  They  are 
not  uncommonly  spotted  with  slight  depressions, 'having  some- 
what the  form  of  small  isosceles  triangles.  Another  common 
form  is  the  bipyramidal  variety,  in  which  the  two  summits  of 
fig.  2,  are  placed  base  to  base,  the  intervening  faces,  e2,  not  being 
developed. 

Amongst  the  forms  with  irregular  faces  may  be  mentioned 
that  called  the  rhomb-bearing  variety  (Jig.  3),  which  is  the  same 
as  fig.  2  with  the  additional  face,  s.  As  will  be  noticed,  the 
faces  s  are  six  in  number,  and  are  developed  at  the  opposite  ends 
of  each  alternate  vertical  edge.  If  they  were  developed  to  the 
exclusion  of  all  the  other  faces,  they  would  give  rise  to  the  form 
shown  in  fig.  4.  Similar  faces  may  occur  on  the  other  three 
alternate  vertical  edges,  and  if  these  were  developed  to  their  full 
extent  they  would  give  rise  to  a  form  like  that  of  fig.  4,  when 
seen  in  a  glass.  If  all  those  faces  were  combined  together,  they 
would  produce  the  double  hexagonal  pyramid  or  bipyramidal 
variety  already  alluded  to.  The  two  distinct  sets  of  faces  are  called 
right  and  left,  and  may  generally  be  recognised  at  a  glance  by 
noticing  the  direction  in  which  their  striations  lie.  Thus  in  the 
right  faces  the  lines  proceed  from  the  right  above  to  the  left 
below,  as  shown  in  fig.  5,  while  in  the  left  faces  they  proceed 
from  the  left  above  to  the  right  below,  as  in  fig.  6. 

When  a  number  of  quartz  crystals  are  grouped  together,  they 
are  arranged  according  to  some  definite  plan.    When  in  simple 


juxtaposition  they  usually  have  their  long  axes  parallel.  Thifl, 
perhaps,  is  the  most  common  mode  of  occurrence.  Frequently 
also  two  or  more  crystals  are  interblended  together.  In  somo 
cases  they  are  so  arranged  that  no  dilliculty  is  experienced  in 
detecting  the  separate  individuals  ;  but  in  others,  which  are  by 
no  means  rare,  two  individuals  are  completely  interblended,  and 
have  their  axes  so  perfectly  parallel  that  the  unaided  eye  is 
unable  to  distinguish  them  ;  and  even  when  the  axes  arc  not 
parallel  the  compound  nature  of  the  group  is  not  readily  per- 
ceived. But  no  difficulty  is  experienced  when  recourse  is  nad 
to  polarized  light  or  to  the  slow  decomposing  action  of  hydro- 
fluoric acid.  In  some  rare  examples  a  number  of  similar 
crystals  are  blended  together  into  a  mass  which  to  all  appear- 
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(After  De  la  Fosse  and  Leydolt.) 

ance  forms  one  end  of  a  single  and  clear  crystal,  while  its 
opposite  end  distinctly  shows  all  the  separate  mdividuals  which 
really  enter  into  its  composition. 

When  a  plate  of  quartz  is  examined  by  means  of  polarized 
light,  it  exhibits  the  phenomenon  known  as  circular  polarization. 
As  it  would  take  up  more  space  than  is  consistent  with  the 
subject  of  this  article  to  explain  what  is  meant  by  circular 
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polarization,  we  must  content  ourselves  with  saying  that  when  a 
plate  of  quartz  cut  at  right  angles  to  the  principal  axis  of  the 
crystal  exhibits  it,  the  observer  sees  a  number  of  concentric  rings 
brilliantly  coloured  according  to  the  thickness  of  the  plate.  In 
other  uniaxial  crystals  the  concentric  rings  are  interrupted  by  a 
dark  cross.  In  quartz  this  cross  is  faintly  perceptible  on  the 
outermost  rings,  the  centre  showing  no  signs  of  it.  If  the  plate 
of  quartz  is  turned  round  without  shifting  its  plane,  no  altera- 
tion in  the  colours  will  be  perceived  ;  but  if  the  analyser  of  the 
polarizing  apparatus  be  turned,  the  colours  will  change,  and  the 
order  of  change  will  depend  upon  the  structure  of  the  plate, 
while  the  rapidity  will  depend  upon  its  thickness.  The  order  is 
always  that  which  the  colours  have  in  the  ordinary  prismatic 
spectrum,  and  may  be  either  towards  the  red  or  the  violet  end  ; 
and  the  rate  is  measured  by  the  number  of  degrees  through 
which  the  analyser  is  turned  or  rotated  to  produce  a  given 
effect.  For  example,  if  when  the  two  Nicol  prisms  are  so  ar- 
ranged as  to  entirely  exclude  light,  we  place  between  them  a 
red  glass  plate,  nothing  will  be  noticed  ;  but  if  in  addition  a 

{date  of  quartz,  say  3-75  millimetres  thick,  be  interposed,  a  red 
ight  is  immediately  perceived ;  and  in  order  to  restore  darkness 
the  analyser  will  require  to  be  rotated  through  an  angle  of  56|°. 
If  an  orange-coloured  glass  had  been  used  in  place  of  the  red 
one  the  amount  of  rotation  required  to  exclude  the  orange  light 
would  have  been  greater,  or  71^° ;  and  in  proportion  as  the 
colour  used  is  situated  nearer  the  violet  end  of  the  spectrum,  so 
will  the  angle  of  rotation  require  to  be  increased,  that  for  violet 
light  being  1C5°.  There  is,  however,  a  further  peculiarity 
arising  from  the  nature  of  the  quartz,  for  while  in  some  speci- 
mens darkness  is  produced  when  the  direction  of  rotation  is  to 
the  right,  and  the  colours  change  to  tints  nearer  to  the  violet  end 
than  themselves  when  the  analyser  is  turned  to  the  left ;  so 
there  are  other  specimens  in  which  the  darkness  is  restored  by 
rotation  to  the  left,  the  opposite  direction  causing  the  colours  to 
change  towards  violet.  The  former  belong  to  crystals  having 
the  form  of  fig.  5,  and  are  hence  called  dextrogyral  or  dextro- 
rotatory, and  the  latter  to  those  having  the  form  of  fig.  6,  whence 
they  are  termed  lasvogyral  or  lecvorotatory.  If  a  dextrogyral  plate 
be  superposed  on  one  having  a  lajvorotatory  power,  and  the 
two  be  viewed  by  polarized  light,  a  spiral  form  will  be  seen, 
which  is  known  as  Airy's  spiral,  and  is  an  indication  of  the 
compound  nature  of  those  crystals  which  exhibit  it.  The  reader 
who  desires  to  ascertain  more  definitely  the  precise  value  of  the 
angle  of  rotation  for  different  thicknesses  of  quartz,  and  for  dif- 
ferent positions  of  the  analyser,  will  do  well  to  consult  a  lengthy 
memoir  on  the  subject  by  Z.  Stefan,  in  the  50th  volume  of  the 
'  Sitzungsberichte  der  Kais.  Akad.  der  Wissenschaften  zu  Wien ' 
(1865),  where  also  is  clearly  pointed  out  the  relation  between  the 
index  of  refraction  and  the  angle  of  rotation  of  quartz.  The 
methods  adopted  by  the  above-mentioned  observer  are  so  precise 
in  their  indications  as  to  remove  some  of  the  objections  which 
have  been  made  to  it  as  a  means  for  detecting  the  compound 
nature  of  crystals. 

There  is  another  important  process  for  revealing  the  structure 
of  crystals,  which,  although  it  was  employed  as  far  back  as  1824, 
has  only  lately  risen  into  prominence.  It  consists  in  submitting 
crystals  to  the  slow  action  of  a  solvent.  By  this  means  depres- 
sions are  formed  upon  the  surfaces,  whose  forms  and  relative 
positions  enable  the  observer  to  state  what  crystalline  system 
the  mineral  belongs  to.  If  the  depressions  are  similar  in  form, 
and  arranged  in  parallel  lines,  the  mineral  is  of  a  simple,  whereas 
if  they  are  dissimilar,  the  mineral  is  of  a  compound  nature. 
According  to  Leydolt,  their  form  is  that  which  belongs  to  the 
smallest  molecules  from  whose  union  the  crystal  is  formed. 
Leydolt  has  applied  this  mode  of  inquiry  to  quartz.  He  used  a 
dilute  solution  of  hydrofluoric  acid,  and  subjected  both  whole 
crystals  and  thin  sections  thereof  to  its  action.  A  simple  crystal  is 
one  in  which  no  rhomb-shaped  faces  occur  to  indicate  whether 
it  be  dextro-  or  lsevorotatory,  by  mere  inspection.  When  such 
crystal  is  subjected  to  the  action  of  dilute  hydrofluoric  acid 
for  about  twelve  hours  the  following  appearances  are  seen : — 
First,  certain  angles  will  be  replaced  by  the  faces  o,  /3,  y,  and  s, 
and  next,  well-defined  depressions  are  visible  on  the  faces  of  the 
six-sided  pyramids.  The  faces  which  replace  the  original  angles 
belong  to  the  rhombohedron,  and  have  four  different  positions. 
When  developed  to  their  full  extent,  they  give  two  three-sided 
pyramids.  In  figs.  7  to  10  the  four  kinds  of  simple  crystals  are 
represented  as  they  appear  after  treatment  with  acid.  They 
were  all  obtained  at  Marmaros,  in  Hungary.  These  four  kinds 
of  crystals  Leydolt  distingishes  as  -J-  r,  —  r,  -f-  I,  —  I.  In  the 
compound  crystals  faces  sometimes  appear  at  all  the  angles  of 


the  terminating  pyramids,  or  each  angle  may  have  one  or  two 
faces  only,  or  other  modifications  may  occur  depending  upon  the 
nature  of  the  crystals,  but  which  we  cannot  particularize  here. 
Fig.  11  represents  a  compound  crystal.  The  faces  of  the  six- 
sided  pyramid  are  covered  with  triangular  depressions  with 
bright  sides,  and  arranged  in  parallel  lines,  the  direction  of 
which  vary  with  each  face.  Thus,  on  R  they  are  horizontal, 
that  is,  parallel  with  the  edge  formed  by  the  intersection  of  the 
prism  and  pyramidal  summit,  while  those  on  r  are  parallel  with 
the  edge  formed  by  the  junction  of  R  and  R.  By  this  simple 
process,  then,  we  gain  a  tolerably  clear  insight  into  the  structure 
of  any  given  crystal,  and  can  readily  ascertain  whether  it  will 
rotate  the  plane  of  polarization  to  the  right  or  to  the  left,  or 
exhibit  Airy's  spiral,  and,  indeed,  its  general  behaviour  under 
the  polarizing  apparatus.  Still  more  precise  ideas  may  be  gained 
by  the  treatment  of  plates  cut  at  right  angles  to  the  principal 
axis  of  the  crystal.  Thus,  if  the  plate  formed  part  of  a  compound 
crystal,  its  etched  surface  will  be  covered  with  particles  having 
different  intensities  of  lustre.  Sometimes  there  are  two  shades 
of  lustre,  and  sometimes  four.  On  examining  the  surface  with 
a  high  magnifying  power,  it  appears  to  be  roughened  with 
minute  depressions,  some  of  which  have  an  equilateral-triangular 
shape,  while  others  consist  of  an  amalgamation  of  two  or  more 
of  these.  The  crystalline  form  and  physical  peculiarities  of 
quartz  appear  to  be  intimately  connected  with  the  relative 
positions  of  these  minute  depressions  which  are  supposed  to 
indicate  the  form  of  the  ultimate  particles  of  the  mineral. 
Leydolt  represents  all  their  modes  of  arrangement  in  fig.  12,  where 
the  letters  indicate  the  position  corresponding  to  the  various 
faces  or  modifications  ;  §  means  the  half  of  the  pyramid,  and  R 
the  rhombohedron  ;  the  other  letters  have  already  been  ex- 
plained. In  addition  to  these  depressions  there  are  numerous 
furrows,  which  are  believed  to  indicate  the  successive  layers 
which  compose  the  crystal.  In  an  amethyst  from  Meissau, 
Leydolt  counted  from  1400  to  3000  in  a  line,  and  estimated  that 
the  crystal  was  found  by  at  least  75,000  hollow  superposed 
pyramids.  These  facts  are  important,  as  showing  that  the  form 
and  physical  properties  of  quartz  result  from  the  different  way 
in  which  its  constituent  particles  are  built  up.  With  the  light 
afforded  by  them  the  simple  statement  at  the  beginning  of  the 
article  that  the  alternate  faces  of  the  pyramid  differ  in  lustre  ; 
that  they  are  spotted  with  isosceles  triangles  ;  that  the  faces  of 
the  prisms  are  horizontally  striated  ;  and  that  different  crystals 
have  opposite  rotatory  powers,  acquire  an  expressiveness  of 
meaning  which  they  did  not  have  before.  Looking  also  at  the 
opposite  position  of  the  particles,  and  the  consequent  set  of  the 
grain,  we  at  once  perceive  why  quartz  shows  so  few  signs  of 
cleavability.  Notwithstanding  the  greater  clearness  with  which 
well-known  facts  are  invested,  we  seem  to  be  on  the  verge  of 
still  greater  discoveries  ;  for  the  student,  in  this  as  well  as  all 
other  branches  of  knowledge,  resembles  a  man  set  down  in  a  dim 
light  on  an  unknown  continent.  The  phenomena  within  his 
immediate  ken  are  obscurely  seen,  and  the  area  of  the  unex- 
plored district  does  not  appear  much  larger  than  that  which  ha 
knows.  When  a  stronger  light  appears,  not  only  are  the  tilings 
near  him  more  clearly  seen,  but  the  unexplored  district  beyond 
becomes  proportionally  as  well  as  actually  larger  than  the  known 
area.  As  withthe  traveller,  the  visible  horizon  appears  to  become 
more  distant  in  a  higher  proportion  than  the  intensity  of  the 
light ;  so  with  the  physical  student,  the  more  we  know  the 
greater  is  the  apparent  extent  of  the  unknown  regions.  Having 
ascertained  that  the  ultimate  particles  of  quartz  are  arranged 
in  a  definite  way,  it  is  for  future  inquirers  to  determine  the 
conditions  which  bring  about  the  different  kinds  of  arrange- 
ment. 

Rock  crystal,  or  hyaline  quartz,  occurs  either  in  crystals  and 
crystalline  grains,  or  as  a  constituent  of  crystalline  and  sedi- 
mentary rocks,  or  as  the  gangue  of  metalliferous  veins.  The 
crystals  are  more  abundant  and  more  perfect  in  the  older 
metamorphosed  sedimentary  rocks  than  in  such  as  bear  unmis- 
takeable  signs  of  having  had  an  igneous  origin.  Many  sand- 
stones are  known  which  are  wholly  or  mainly  composed  of 
minute  crystals  of  quartz,  as,  for  example,  a  sand  connected 
with  the  lignite  formation  of  Germany,  certain  portions  of  the 
millstone  grit,  Vosges  sandstone,  quadersandstein,  and  the 
Potsdam  sandstone.  In  some  instances  the  crystals  are  perfect, 
and  not  cemented  together,  while  in  others  they  are  more  or 
less  imperfect  on  the  sides  where  they  touch  each  other.  They 
also  occur  in  the  drusy  cavities  of  limestones,  amygdaloidal 
rocks,  and  in  the  hollows  of  shells  ;  indeed,  they  may  be  looked 
for  in  almost  every  hollow  space,  more  especially  such  as  are  o" 


777 


QUARTZ. 


QUEBEC  GROUP. 


778 


have  been  a  certain  depth,  beneath  the  surface.  Quartz  is  more 
abundant  in  the  rolled,  massive,  and  semi-crystalline  states  ; 
these  are  the  forms  it  usually  has  in  sands,  sandstones,  granites, 
quartzite,  metalliferous  lodes,  &c,  in  which  it  lb  frequently 
associated  with  a  white  chalcedonic  variety.  In  most  cases 
where  both  varieties  occur  together  the  microscopic  examination 
ehowa  that  the  white  kind  has  been  introduced  last,  and  that  the 
hyaline  grains  probably  represent  the  original  grains  of  the 
sedimentary  rock.  Instances  of  their  association  in  veins  will 
It  found  under  Gold,  E.  C.  S.,  where  they  are  distinguished  as 
vitreous  and  saccharoid.  Quartz  is  the  usual  form  assumed  by 
silica  in  the  phenomenon  termed  silicift'aition,  as  also  in  that 
known  as  pseudomorphism.  No  mineral  occurs  in  the  form  of 
so  many  other  substances  as  quartz  ;  thus,  according  to  Bischof, 
there  are  27  such  pseudomorphs.  He  gives  examples  of  the 
occurrence  of  quartz  and  other  varieties  of  silica  in  the  form  of 
calcite,  bitter  spar,  iron  spar,  calamine,  siliceous  calamine, 
cerusite,  gypsum,  barytine,  barylo-calcite,  fluor  spar,  and  mica. 
Amongst  others  may  be  mentioned  those  of  celestine,  stilbite, 
heulandite,  &c.  On  the  other  hand,  quartz  may  itself  be  re- 
placed by  other  minerals,  such  as  steatite. 

In  almost  all  countries  which  are  rich  in  metallic  ores,  the 
more  highly  crystalline  rocks  are  traversed  either  by  numerous 
threads  or  by  thick  bands  of  quartz.  The  association  of  quartz 
with  certain  metallic  ores  is  so  common  that  it  may  be  said, 
without  much  error,  that  a  country  rich  in  quartz  veins  also 
abounds  in  metallic  wealth.  There  are  cases,  however,  when 
quartz  veins  contain  little  or  no  ore.  As  an  example  of  a  highly 
silicated  country,  California  is  perhaps  the  best  that  could  be 
selected,  since  we  know  no  other  that  seems  to  show  so  clearly 
all  the  stages  of  silicitication,  and  probably  few  surpass  it  in  the 
magnitude  of  its  quartz  veins.  Few,  probably,  exhibit  rocks  of 
cretaceous  and  even  tertiary  age  which  have  their  indications  of 
sedimentary  deposition  so  completely  obliterated  by  metamor- 
phic  action,  and  yet  retain,  in  the  form  of  highly  alkaline  hot 
springs,  the  agents  by  which  such  metamorphism  may  have  been 
effected.  The  Pine  Tree  and  Josephine  gold  mines  are  in  a  vein 
having  an  average  thickness  of  twelve  feet,  but  in  places  it 
swells  out  to  as  much  as  forty  feet.  In  a  line  with  these  are 
other  gold  mines,  which  are  also  situated  on  enormously  thick 
outcrops  of  quartz.  There  is  no  proof  that  they  are  all  situated 
in  the  same  quartz  vein,  but  the  fact  of  their  being  apparently 
on  the  same  line  of  strike  seems  to  lend  much  support  to  the 
view.  Some  of  them  are  upwards  of  seventy  miles  distant  from 
Pine  Tree.  Near  Coulterville  a  thick  quartz  vein,  supposed  to 
be  a  continuation  of  that  just  referred  to,  outcrops  in  the  Penon 
Blanco  or  the  White  Rock,  which  forms  one  of  the  most  promi- 
nent landmarks  of  the  district,  on  account  of  its  elevated 
position  and  dazzling  character.  Here  it  has  a  thickness  of 
about  eighty  feet.  What  appears  to  be  a  continuation  of  the  same 
veins  crops  out  in  Tuolumne  Co.,  where  it  forms  the  eminences 
named  Whiskey,  Poverty,  Quartz,  &c,  Hills.  Some  of  the  veins 
present  noticeable  peculiarities.  Thus  not  a  few  have  the  form 
of  a  chimney  rather  than  a  vein.  One  of  these  in  Amador  County 
has  been  worked  to  a  depth  of  upwards  of  900  feet.  The 
quartz  in  it  is  of  a  grayish-white  colour,  and  interlaminated  with 
seams  of  soft  slate,  which  have  a  direction  parallel  to  the 
sides  of  the  vein.  In  another  quartz  vein  the  mineral  had  appa- 
rently been  crushed  by  the  pressure  of  the  overhanging  rocks. 
A  vein  has  also  been  noticed  which  disaj>peared  in  places  and  was 
being  replaced  by  a  soft  black  shale,  containing  small  quantities 
of  quartz  in  fine  powder.  At  Massachusetts  Hill,  in  Nevada 
County,  a  quartz  vein  has  a  very  flat  dip,  and  seems  to  form  a 
kind  of  basin,  a  feature  which  has  not,  so  far  as  we  are  aware, 
been  noticed  anywhere  else.  The  maximum  thickness  is  about 
2£  feet,  and  where  best  developed  the  vein  is  divided  into  three 
dfstinct  floors  or  bands,  with  several  inches  of  rock  between 
each.  In  Australia  there  are  some  examples  of  several  quartz 
veins  arranged  in  horizontal  layers  one  above  another,  but  these 
occur  in  dykes.  [Gold,  E.  C.  S.]  Near  Mokelumna  Hill,  in 
Amador  County,  a  well-formed  quartz  vein  cuts  through  one  of 
the  superficial  gravels,  and  has,  according  to  Whitney,  evidently 
been  formed  since  the  deposition  of  the  gravel  by  the  action  of 
waters  holding  silica  in  solution.  The  mass  of  the  vein  is 
formed  of  agate  and  chalcedony,  but  portions  have  a  ferruginous 
character.  "'This,"  says  Whitney,  "is  not  an  isolated  case; 
other  localities  have  been  noticed  where  all  the  conditions  neces- 
sary to  the  formation  of  quartz  veins,  similar  in  their  general 
features  to  those  in  the  auriferous  slates,  must  have  existed 
during  the  most  recent  geological  epoch."  Farther  to  the  east, 
or  near  Virginia  city,  in  the  Nevada  territory,  are  the  celebrated 


Steamboat  Springs,  where  there  is  much  probability  that  a 
quartz  vein  is  in  process  of  formation.  The  springs  are  so 
named  from  their  intermittent  action,  accompanied  by  a  puffing 
noise  and  the  discharge  of  columns  of  steam.  The  spring!  are 
situated  along  a  fissure,  but  the  water  escapes  at  points  some- 
what distant  from  each  other.  The  following  passage,  descriptive 
of  the  deposits  formed  by  them,  is  from  a  paper  by  W.  P.  Blake 
('Q.  J.  GeoL  Soc.,'  xx.,  p.  323).  "This  mound,  some  two  or 
three  acres  in  extent,  and  white  as  chalk,  consists  chiefly  of 
silica  (siliceous  scales)  deposited  by  the  water  in  an  amorphous 
granular  state.  The  deposition  in  the  basin-shaped  springs  is 
very  rapid,  and  forms  elevated  annular  mounds.  Where  the 
water  stands  in  pools,  the  silex  forms  crusts  like  ice  around  the 
edge.  In  trickling  down,  it  forms  stalactites  or  partly  covers 
the  currents  running  over  the  slopes.  Layer  after  layer  is 
deposited  on  inclined  surfaces,  and  some  very  good  examples  or 
the  formation  of  banded  agate  and  chalcedony  were  seen,  the 
colour  being  given  by  oxide  of  iron  and  by  organic  matters, 
though  in  general  the  deposit  was  white.  At  some  of  the 
springs  a  thin  black  film-like  oxide  of  manganese  is  deposited  in 
the  basin  where  the  heat  is  greatest,  while  the  water  that  flows 
away  deposits  sesquioxide  of  iron  beyond.  Neither  the  speci- 
mens of  the  deposits  nor  of  the  water  have  yet  been  analyzed. 
Sulphur  is  abundantly  produced  and  deposited  among  the 
cavities  and  fissures  of  the  siliceous  crust,  especially  around 
some  of  the  steam  jets  when  the  escape  is  through  the  fragments 
or  loose  debris  of  the  fissure.  It  occurs  largely  in  crusts  and  in 
small  crystals  coating  the  fragments.  There  are  several  remains 
of  old  basins  upon  the  upper  level  of  the  mound  where  the 
former  overflowing  of  the  springs  is  evident.  These  are  now  cut 
through  by  the  fissures,  so  that  the  water  falls  to  the  level  of  the 
lower  springs  and  overflows  at  these  only.  The  new  fissure 
appears  to  have  followed  the  line  of  the  principal  jets  ;  and  this 
change  must  have  taken  place  within  a  few  years,  for  the  old 
basins  are  yet.  very  perfect  in  form,  half  being  on  one  side  of  the 
fissure,  and  half  on  the  other.  The  cracking  of  the  superficial 
deposits  is  evidently  the  result  of  the  widening  of  the  ancient 
fissure  in  the  rock  below.  We  may  regard  the  whole  as  a  fine 
example  of  the  formation  of  a  quartz  vein  along  a  fissure  ; 
for  there  is  little  doubt  that  if  the  superficial  deposits  were 
swept  away  down  to  the  granite  or  porphyry,  we  should  find 
a  fissure  lined  with  quartz,  and  perhaps  with  sulphurets  of  the 
metals." 

QUEBEC  GROUP.  Many  years  ago  a  group  of  rocks  in 
Eastern  Canada  were  described  by  Emmons  as  the  Taconic 
system.  His  observations  were  based  on  the  strata  developed 
to  the  east  of  Lake  Champlain,  the  thickness  of  which  strata  he 
estimated  at  20,000  feet.  He  divided  them  into  an  upper  and  a 
lower  division,  and  asserted  that  the  ascending  order  was : 
(1)  granular  quartz  ;  (2)  the  Stockbridge  limestone  ;  (3)  magne- 
sian  slates  ;  (4)  sparry  limestones  ;  (5)  roofing  slates  (graptolitic) ; 
(6)  siliceous  conglomerate  ;  (7)  Taconic  slates  ;  (8)  black  shales. 
AU  these,  moreover,  were  said  to  be  older  than  the  Potsdam 
sandstone,  which  is,  with  the  exception  of  the  Laurentian  lime- 
stones, the  oldest  fossiliferous  stratum  in  America,  and  equivalent 
to  the  Lingula  flags  of  Britain. 

These  rocks  are  the  same  as  those  known  as  the  Quebec  group, 
the  true  age  of  which  has  only  been  established  in  the  last  few 
years.  They  are  largely  developed  in  Eastern  Canada,  their 
strike  being  for  the  most  part  north-east  and  south-west.  They 
form  a  narrow  band,  which,  commencing  at  Point  Gaspe,  skirts 
the  southern  bank  of  the  St.  Lawrence  as  far  as  the  Isle  of 
Orleans,  from  wdience  the  western  margin  trends  southerly,  and 
passes  by  the  east  side  of  Lake  Champlain,  by  Albany  in  New 
York,  Harrisburg  in  Pennsylvania,  and  still  farther  south. 
They  also  cover  large  areas  in  New  Brunswick,  Maine,  Nova 
Scotia,  and  Newfoundland.  Near  Lake  Champlain  they  are 
very  much  contorted,  so  that  it  is  difficult  to  ascertain  their  true 
strati  graphical  order  ;  but  they  occur  in  well-developed  nearly 
horizontal  strata  along  the  shore  north  of  Belle  Isle  Strait,  at 
the  mouth  of  the  Gulf  of  St.  Lawrence.  They  rest  on  Lau- 
rentian gneiss,  and  form  a  band  about  eighty  miles  long,  ten  or 
twelve  wide,  having  a  dip  of  about  sixty  feet  in  a  mile  towards 
the  sea  ;  they  are  also  continued  along  the  shores  of  Newfound- 
land.   The  order  of  the  strata  is  shown  below  : — 

1.  Red  and  grey  sandstones,  with  Scolithus  linearis     .  231  ft. 

2.  Grey,  reddish,  and  greenish  limestones,  with  Para- 

doxides  Thompsoni,  P.  Vermontana,  Oboklla  cin- 
gulata,  &c.  143  ft. 

3.  White-grained  siliceous  sandstone     .      .      .    .  800  ft. 


QUEBEC  GROUP. 


RAISED  BEACHES. 


780 


4.  Grey  and  reddish  magnesian  limestones,  with  Lin- 

(jula  acuminata  150  ft. 

5.  Dark  grey  limestones   400  ft. 

6.  Dark  grey  magnesian  limestones,  with  geodes  of 

quartz  and  calcspar.  It  contains  numerous 
fossils,  such  as  Bathyurus  cordai,  Leperditia, 
Ophileta,  Orthis,  &c   400  ft. 

7.  Dark  grey  magnesian  limestone,  with  Murchisonia 

Anna,  Bathyurus,  Leperditia,  Ophileta,  Orthis, 

&c  130  ft. 

8.  Greyish  blue  limestones,  with  Murchisonia  Anna, 

l'iloccras  canadensc,  Bathyurus,  Leperditia,  Ophi- 
leta, Orthis,  &c   340  ft. 

!).  Light  yellowish-grey  mottled  magnesian  limestones  150  ft. 

10.  Light  grey  and  yellowish-white  mottled  magnesian 

limestone,  with  Murchisonia,  Bathyurus,  Leper- 
ditia, Ophileta,  Orthis,  &c.  .       .       .       .       .   130  ft. 

11.  Light  greyish-blue  limestones,  with  Eospiowjia,  Stro- 

matopora,  Murchisonia,  &c.     .       .       .       .    .   130  ft. 

12.  Light  bluish-grey  limestones         ....   550  ft. 

13.  Black  bituminous  limestone      .       .       .       .    .  200  ft. 

14.  Grey  calcareous  sandstones,  of  a  somewhat  con- 

glomeratic character   700  ft. 

15.  Grey,  drab,  and  whitish  limestone  conglomerates, 

with  Graptolithus  Headi,  Oamerella  calcifera,  Ma- 
clurea  pondcrosa,  Bathyurus  Sajfordi,  Holometo- 
pus  angelini,  Endymion  Meeki,  Ophileta,  Orthis, 

Orthoceras,  &c   700  ft. 

1G.  Greenish  chloritic  sandstones,  interstratified  red 

and  green  shales,  probably  not  under .       .       .  2000  ft. 

7154  ft. 

Of  these  1,  2,  and  3  may  be  referred  to  the  Potsdam  formation  ; 
4 — 9  to  the  calciferous  formation  ;  and  14  to  16  appear  to  repre- 
sent the  strata  of  this  group  which  occur  at  Point  Levis  near 
Quebec.  In  this  latter  district  the  strata  are  curved  into  several 
undulations,  the  tops  of  which  have  been  planed  down  by  denu- 
dation. On  Orleans  Island  the  Utica  and  Hudson  river  forma- 
tions clip  towards  the  south-east  at  an  angle  of  about  50°.  Rest- 
ing upon  these,  and  dipping  in  the  same  direction  and  at  the 
same  angle,  follow  the  Quebec  group.  According  to  Sir  W. 
Logan,  these  strata  have  a  thickness  of  upwards  of  5000  feet. 
The  real  thickness  is,  however,  much  less,  as  the  beds  are 
repeated  three  or  four  times  over.  In  the  lower  part  they  are 
composed  of  green  magnesian  and  argillaceous,  some  of  which 


contain  Graptolites,  interstratified  with  several  limestone  con- 
glomerates ;  and  in  the  upper  part  of  glauconitic  beds,  grey 
sandstones,  and  red  and  green  shales.  The  limestone  conglome- 
rates have  yielded  numerous  fossils.  In  1862,  137  species  were 
known,  of  which  42  were  graptolites,  55  mollusks,  36  articulates, 
and  4  radiates.  And  since  1862  many  more  have  been  dis- 
covered. Of  these  one  is  known  in  the  Chazy,  and  nine  in  the 
calciferous  formation  ;  whilst  many  others  are  closely  allied  to 
calciferous  species.  The  genera  represented  by  the  greatest 
number  of  species  are  Leptcena  (5),  Orthis  (14),  Pleurotomaria  (7), 
Murchisonia  (4),  Metoptoma  (7),  Orthoceras  (7),  Gyrtoceras  (6), 
Bathyurus  (8),  Dikelocephalus  (7),  Graptolithus  (29),  and  Bendro- 
yraptus  (7). 

Having  glanced  at  the  rocks  known  to  overlie  the  Potsdam 
sandstone,  let  us  return  to  Emmons'  section.  He  knew  of  very 
few  fossils,  but  in  his  No.  5  he  found  Triarthrus  Beclcii  associ- 
ated with  Graptolites.  As  far  as  is  yet  known,  Triarthrus  Beclcii 
is  restricted  to  the  Utica  formation  in  Canada,  and  it  is  known 
to  be  frequently  associated  with  graptolites,  a  fact  which  at  once 
suggests  a  doubt  as  to  the  age  assigned  to  the  rocks.  His  evi- 
dence, however,  mainly  rested  on  stratigraphical  evidence,  and 
the  circumstances  under  which  the  Quebec  group  and  older 
rocks  occur  together,  are  certainly  apt  to  mislead,  as  will 
be  seen  by  referring  to  the  following  section,  which  represents  a 


T,  Trenton  group;  B,  Black  River  group;  C,  Chazy  group: 
/,  fault  :  /,  overlap;  L,  level  of  Lako  Champlain; 
8,  level  of  sea. 

phenomenon  commonly  met  with  along  the  western  outcrop  of 
the  Quebec  group.  The  rocks  dip  towards  the  east ;  a  person 
working  from  the  W.  would  soon  discover  that  in  passing  from 
T  to  the  first  C,  the  easternmost  strata  were  the  newest ;  as 
the  strata  between  this  point  and  the  E.  end  of  the  section  also 
dip  towards  the  east,  it  would  naturally  be  inferred  that  the 
strata  beyond  /'  were  the  most  modern.  Further  researches 
would  show  that  the  existence  of  the  faults  and  of  the  overlaps 
renders  this  inference  incorrect.  The  strata  examined  by 
Emmons  are  brought  into  a  similar  position  by  faults  and  over- 
laps. 


R 


■j^ADIOLARIA.    [Foraminifera,  E.  C.  S.] 

RAISED  BEACHES  [Beaches,  Raised,  E.  C.  vol.  i.  cols. 
400,  401  ;  Post-Pliocene  Period,  E.  C.  S.  cols.  715—717]. 
The  term  beach  is  applied  to  the  detrital  material  which  accu- 
mulates at  the  highest  margin  of  all  waters  subject  to  periodical 
ebbs  and  flows.  A  sea-beach,  then,  marks  the  line  or  band  up 
to  which  the  high  tide  usually  reaches.  When  this  line  remains 
at  nearly  the  same  level  for  a  long  period  the  quantity  of  shingle 
collected  is  considerable.  Under  favourable  conditions,  such 
shingle  deposits  may  be  preserved  for  a  long  period.  As  such 
beaches  are  always  formed  at  the  high  tide  level,  and  as  many 
are  now  to  be  found  above  that  level,  they  indicate  to  us  the 
changes  which  the  land  has  undergone  with  respect  to  it.  These 
changes  are  of  two  kinds,  viz.,  changes  in  the  local  heights  of 
tides,  and  changes  in  the  height  of  the  land  relatively  to'the  sea 
level.  The  elevation  of  a  beach  above  high-water  mark  is,  then, 
due  to  two  different  sets  of  causes.  By  the  one  set  the  water 
leaves  the  beach  owing  to  the  readjustment  of  high-tide  level ; 
and  by  the  other  the  beach  leaves  the  water,  owing  to  the 
upheaval  of  the  land.  Geologists,  however,  rarely  distinguish 
the  two  kinds  of  elevated  beaches,  but  call  them  all  raised 
beaches.  The  beaches  which  have  been  left  high  and  dry  with- 
out alteration  of  level  have  generally  been  formed  above  the 
mean  level  of  high-water  mark,  and  have  become  exposed  by 
local  alterations  in  the  outline  of  the  land,  whereby  the  waves 
which  were  compressed  into  a  narrow  space  are  allowed  to  J 


spread  out  more  freely.  A  raised  beach  implies  that  the  land 
itself  has  been  elevated  ;  but  as  the  amount  of  uplift  varies 
with  the  locality,  it  is  sometimes  exceedingly  difficult  to  deter- 
mine how  much  of  the  height  above  the  sea  is  due  to  elevation, 
and  how  much  to  local  recession  of  the  high-water  mark.  For 
similar  reasons,  it  is  not  always  easy  to  say  whether  two  raised 
beaches  on  nearly,  but  not  quite  the  same  level,  are  contempo- 
raneous, or  whether  the  higher  is  older  than  the  lower.  Again, 
difficulties  arise  from  the  circumstance  that  the  land  oscillates  in 
level,  and  that  occasionally  a  beach  may  be  formed  on  nearly 
the  same  horizon  as  another  which  had  been  formed  at  an  earlier 
period  when  the  land  and  sea  were  similarly  related  as  to  height. 

As  beaches  have  been  formed  at  all  heights  of  the  land,  we 
may  expect  to  find  them  at  any  level ;  but  owing  to  the  more 
extensive  denudations  which  the  higher  lands  have  undergone, 
raised  beaches  are  far  more  abundant  near  the  present  level  of 
the  sea  margin  than  far  above  it.  At  the  lower  levels  also  they 
form  less  disconnected  lines  than  at  the  higher,  and  thus  enable 
us  to  determine  their  contemporaneity  with  greater  certainty. 
Round  the  British  Isles,  but  especially  on  the  west  coast  of 
England,  Wales,  and  Scotland,  there  is  a  conspicuous  line  of 
beaches  at  from  30  to  40  feet  above  the  sea.  Beaches  generally 
mark  the  height  at  which  the  land  remained  comparatively 
stationary,  and  along  this  40  feet  line  we  have  an  immense 
accumulation  of  detrital  matter  and  numerous  caves.  This 
lower  line  of  beaches  is  the  most  recent,  and  yet  it  is  evidently 
of  great  age  ;  for  no  satisfactory  evidence  has  been  adduced  to 
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show  that  any  upward  movement  lias  taken  place  since  the  lime 
of  the  Romans.  At  the  highest  levels  the  beaches  arc.  no  few 
ami  so  scattered  that  it  i.t  dillicult  to  group  them  into  perioda 
At  present  we  propose  to  mention  a  lew  only  of  the  highest. 
Along  the  rocky  shores  of  North  Wales  is  an  old  coast  line 
between  200  and  300  feet  above  the  sea  level,  marked  by  a  con- 
tinuous line  of  rounded  projections  and  recesses  modelled  by  the 
waves.  Near  Llandudno,  and  in  one  of  the  caves,  is  a  shingle 
beach  formed  of  precisely  the  same  material  as  the  one  in  process 
of  formation.  At  Crcal.  Onnc's  Head  a  similar  beach  exists 
400  feet  above  the  sea.  Near  Buxton  there  is  a  still  more 
remarkable  case.  We  there  have  a  broad  valley,  bounded  on 
the  west  and  north  by  Axe  Edge,  Bjirbage  Edge,  Long  Hill,  and 
Black  Edge  ;  and  on  the  south  by  the  lower  range  of  hills  of 
which  Harper  Hill  forms  a  part.  In  this  valley  is  a  limestone 
ridge,  having  a  north-westerly  and  south-easterly  direction.  Its 
highest  point  is  a  prominence  known  as  "  the  Tower,''  forming  a 
portion  of  Grin  Edge,  and  rising  to  an  elevation  of  1435  feet 
above  the  sea.  Opposite  to  it  is  Harper  Hill,  having  about  the 
same  height.  The  hills  are  covered  by  a  thin  layer  of  turf,  clay, 
and  sand  ;  and  when  this  is  removed  for  the  purpose  of  quarry- 
ing the  limestone,  the  surface  of  the  rock  presents  all  the  appear- 
ance of  a  beautifully  preserved  sea-beach  and  shore.  The 
limestone  is  worn  into  holes  and  cavities  of  the  most  fantastic 
form,  some  of  which  are  filled  with  pebbly  shingle.  At  the 
lower  edge  of  this  shore  is  a  line  of  bold  craggy  rocks,  at  the 
base  of  which  is  a  limestone  terrace  supporting  large  blocks  of 
stone,  and  worn  into  holes,  just  as  is  frequently  to  be  seen  at 
the  low-tide  level  of  rocky  shores  at  the  present  day.  Here  we 
have  the  whole  space  exposed  from  the  high-tide  beach  to  the 
low-tide  margin.  The  craggy  cliffs  and  rough  rocks  are  repeated 
at  intervals  to  the  bottom  of  the  valley,  but  not  the  shingly 
beach.  The  height  of  this  beach  is  about  1435  feet  above  the 
sea,  and  it  can  be  traced  as  a  narrow  fringe  along  the  hill  sides 
for  fully  half  a  mile.  When  standing  on  Grin  Edge,  and  look- 
ing across  the  valley,  a  similar  line  is  distinctly  marked  on  a 
level  with  the  eye  along  the  upper  slopes  of  Harper  Hill,  and 
there  also  a  similar  beach  has  been  discovered.  From  their 
being  on  nearly  or  quite  the  same  level,  it  is  believed  they  were 
contemporaneous  formations.  They  seem  to  have  undergone 
little  alteration,  from  having  been  protected  by  a  covering  of 
white  clay.  These  high  terraces  bear  testimony  to  the  great 
depression  of  the  land  during  the  post-pliocene  period,  and  to 
the  enormous  uprise  which  has  since  taken  place.  In  Ireland 
there  arc  many  lines  of  escarpment  at  considerable  heights,  and 
on  some  of  them  are  raised  beaches.  In  Yar-Connaught,  seven 
sets  of  sea  margins  have  been  observed  at  heights  comprised 
between  130  feet  up  to  1070  feet.  In  Slieve  Aughta  they  rise 
up  to  1240  feet.  In  Canada  thirteen  sea  margins  have  been 
detected  at  heights  varying  from  342  up  to  996  feet.  Similar 
phenomena  are  observable  in  many  other  countries. 

RAPHIDES  [Tissues,  Vegetable,  E.  C.  vol.  iv.  col.  1073]. 
This  name  is  given  to  the  mineral  accretions  which  are  developed, 
sometimes  abundantly,  and  sometimes  sparingly  in  the  cells  of 
many  plants.  One  of  the  later  authorities  on  the  subject  is  Pro- 
fessor Gulliver,  who  treated  it  at  considerable  length  in  a  series 
of  papers  in  the  '  Annals  and  Magazine  of  Natural  History '  for 
1863.  He  indicates  that  while  some  orders  of  plants  are  raphi- 
diferous,  others  do  not  develope  raphides  ;  but  he  pushes  his 
inferences  too  far  when  he  insists  that  such  a  character  should 
be  regarded  as  of  universal  and  fundamental  importance  in 
systematic  diagnoses.  Another  group  of  bodies  similar  to  the 
above  may  be  here  mentioned,  viz.,  cystoliths.  These  are  princi- 
pally collected  together  in  certain  cells  in  or  near  to  the  epi- 
dermis, but  occasionally  they  occur  in  the  deeper  seated  cells. 
They  are  formed  largely  of  cellulose,  mingled  with  various  pro- 
portions of  carbonate  of  lime.  In  their  earliest  stages  they  are 
suspended  by  filaments  of  cellulose.  Their  shape  varies,  but  is 
frequently  characteristic  of  a  genus.  Thus  in  Ficus  they  are 
ovoid  ;  in  Pilea,  Y-shaped,  and  in  a  few  horse-shoe  formed. 
RETICULOSA  [Foraminifera,  E.  C.  S.T. 
RH^TIC  BEDS.  In  the  neighbourhood  of  Bristol  and  in 
several  other  districts  of  the  West  of  England  there  occur  a 
series  of  strata  with  peculiar  fossils  above  the  red  marls  of  the 
Keuper,  and  beneath  the  calcareous  deposits  of  liassic  age.  The 
strata  pass  gradually  downwards  into  the  Keuper  marls,  but 
there  is  a  break  of  variable  extent  between  the  uppermost 
Rhaetic  and  the  lowermost  liassic  beds.  The  red  marls  below 
ass  by  degrees  into  greenish  marls,  which  are  followed  by 
lack  papery  shales  and  thin  bands  of  tough  greyish  limestones 
quite  dilferent  in  appearance  from  those  of  the  liassic  series. 


The  most  abundant  Rhxtic  shells  are  Pecten  valoniensis,  Modiola 
minima,  Pullastra  urenicolu,  (Jardium  rhaticwm,  and  others. 
All  these  are  rare,  or  absent  in  the  lowest  liassic  beds,  in  which 
Ammonites  planorbis  and  Ostrea  liassica  occur  in  immense  ii  um- 
bers. Although  the  Rhajtic  beds  are  generally  of  inconsiderable 
dimensions,  they  have  been  detected  in  many  parts  of  the  Con- 
tinent. Thus  they  are  met  with  all  through  Geiniany,  Norway, 
Sweden,  Bohemia,  Hungary,  Lombardy,  and  the  south-east  of 
France.  In  the  north  it  is  generally  thin,  but  its  thickness 
increases  towards  the  south,  so  that  in  Lombardy  and  the  Aim 
it  constitutes  whole  mountains.  Wherever  exposed  it  abounds 
in  organic  remains;  the  Avicula  contort",  the  bones  of  fishes 
and  reptiles,  and  numerous  individuals  of  (Jerrillia  and 
Pecten,  characterise  it  throughout  its  range  ;  while  in  England 
on  the  west,  and  in  Wurtemburg  on  the  east,  mammalian 
remains  have  been  met  with.  But  although  it  is  characterised 
everywhere  by  a  few  common  associated  species,  the  litho- 
logical  and  palaeontological  features  arc  by  no  means  uniform. 
Considerable  diversity  in  the  nature  of  the  strata  and  in  the 
composition  of  the  fauna  is  detected  wherever  any  large  area 
is  thoroughly  explored.  In  the  south  calcareous  deposits  pre- 
vail, while  iii  the  north  and  in  the  west  arenaceous  strata  form  a 
considerable  proportion  of  the  thickness.  Where  it  is  most 
sandy  and  thinnest  it  is  accompanied  by  its  remarkable  "  bone 
bed,"  which  is  absent  where  the  series  is  most  calcareous  and 
thickest.  On  the  Continent,  as  in  England,  it  is  conformable 
with  the  Keuper,  but  unconformable  with  the  lias  ;  so  that  it  is 
a  triassic  rather  than  a  liassic  group,  contrary  to  what  was  the 
prevalent  opinion  some  time  back,  when  these  beds  were  placed 
in  the  lowest  part  of  the  lias. 

In  addition  to  the  species  mentioned  above  as  common  in  the 
Rhastic  beds,  the  following  are  of  general  occurrence  : — Gervillia 
prcccursor,  Anatina  precursor,  A.  Suessi,  Schixouhis precursor,  Lima 
precursor,  Leda  percaudata,  Sargodon  tomicus,  and  Acrodus  mini- 
mus. The  palccontological  differences  maybe  roughly  indicated  by 
referring  to  the  local  development  of  corals  in  the  Alps  and  in 
Western  England  ;  to  the  restriction  of  Gervillia  inflata  to  the 
Alps  ;  to  the  numerous  species  of  Equisetacecc  and  Cycadecs  found 
in  Germany  only,  and,  as  already  noticed,  to  the  limited  area  of 
the  bone  bed.  We  have  spoken  of  the  bone  bed  as  though  it  were 
a  single  stratum.  Many  geologists  are  or  have  been  of  this 
opinion,  but  there  is  no  question  that  at  some  localities  two  or 
more  bone  beds  are  met  with  on  nearly  the  same  horizon ;  so 
that  it  is  premature  to  assert  that  the  same  bed  is  found  at  all. 
The  layers  of  bones  usually  mark  surfaces  which  have  remained 
for  a  long  time  without  additions  of  material,  and  which  fre- 
quently present  more  or  less  unconi'ormability  to  the  next 
stratum. 

The  Rhajtic  beds  are  especially  remarkable  for  being  those  in 
which  the  as  yet  earliest  known  mammalian  remains  have  been 
found.  In  1847  the  bone  bed  at  Diegerloch  in  Wiirtemberg 
yielded  the  marsupial  genus  Microlestes;  in  1858  Mr.  Moore 
found  teeth  of  the  same  genus,  as  also  of  others  not  yet  named, 
in  a  fissure  of  the  carboniferous  limestone  filled  with  Rha?tic 
breccia ;  and  in  1861  Dawkins  discovered  teeth  of  Hypsi- 
prymnopsis  rhecticus  in  a  low  part  of  the  series  near  Watchett, 
so  low  that  this  last  is  the  oldest  mammalian  species  dis- 
covered. 

Sections  of  the  Rhajtic  beds  can  be  studied  at  East  Cliff  and 
Westbury  on  the  Severn  ;  at  Watchett,  Pyle  Hill,  Beer  Crow- 
combe,  Long  Sutton,  Shepton  Mallet,  and  Saltford  in  Somerset- 
shire ;  at  Penarth  (from  which  locality  the  group  is  frequently 
known  as  the  Penarth  beds)  and  Patch  way  in  South  Wales  ;  as 
also  in  the  railway  cuttings  at  Hatch  Beauchamp,  Willsbridge, 
and  Newbridge  Hill. 

RHINOCHETUS.  A  genus  of  birds,  of  which  but  one 
species,  It.  jubatus,  is  known.  It  is  an  inhabitant  of  the  little- 
known  island  of  New  Caledonia,  the  natives  of  which  call  it  the 
kagUj  and  catch  it  for  the  sake  of  its  flesh.  The  French,  who 
have  lately  colonised  the  island,  also  consider  it  to  be  excellent 
eating,  and  large  numbers  have  consequently  been  killed.  From 
these  and  perhaps  other  causes  tliis  bird,  which  was  at  one  time 
plentiful  near  Port  de  France,  is  becoming  so  scarce  that  it  is 
now  very  difficult  to  procure  live  specimens.  They  frequent 
small  marshes  and  ponds,  more  especially  those  in  the  interior 
of  the  island,  and  feed  upon  worms,  slugs,  &c. 

In  1862  a  specimen  was  received  at  the  Zoological  Gardens, 
Regent's  Park.  It  was  quick  and  lively,  and  delighted  in 
running  after  and  driving  about  the  water-hens  which  were 
in  the  same  inclosure  with  itself.  Occasionally  it  varied  its 
frolics  by  catching  hold  of  its  tail  with  its  beak  and  pirouetting 
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in  a  curvilinear  track,  or  by  throwing  about  and  chasing  a  piece 
of  paper  or  a  leaf ;  or  by  thrusting  its  bill  into  the  ground  at  the 
same  time  that  it  spread  out  its  wings,  kicking  its  legs  into  the 
air,  and  tumbling  about  as  if  in  a  fit.  In  searching  for  its  food 
it  examined  every  corner  and  cranny  for  snails  and  worms.  In 
catching  the  latter  it  struck  the  ground  two  or  three  times  witli 
its  foot,  then  suddenly  darted  its  bill  into  the  earth,  pulled  out 
the  worm,  and  with  a  shake  swallowed  it.  A  pair  of  these 
birds  which  were  living  in  the  Botanic  Gardens  at  Sydney  are 
thus  described  by  Dr.  G.  Bennett  : — "  The  female  is  a  fine  bird, 
and  the  largest  specimen  of  the  kagu  I  have  yet  seen.  It  is 
graceful  and  elegant  in  appearance,  active  and  lively  in  its  habits, 
and  its  plumage  in  excellent  condition.  It  is  distinguishable 
from  the  male  bh'd  by  its  much  larger  size  and  by  the  light 
colour  of  its  plumage,  as  also  of  its  bill,  feet,  and  legs.  She  has, 
besides,  a  peculiar  habit  of  crouching  on  the  ground,  and  cover- 
ing herself  with  her  wings  by  throwing  them  over  together  in  a 
concave  form,  completely  concealing  the  head  and  body.  The 
male  bird,  on  the  contrary,  throws  up  his  wings  alternately,  as  if 
using  them  as  shields,  and  displays  much  pugnacity.  The  latter 
differs  in  colour  from  the  female,  his  plumage  being  dark  brown, 
with  bars  of  a  lighter  shade  ;  the  primaries  and  secondaries  of 
the  wings  are  very  dark  brown,  barred  with  black  ;  the  crest  is 
also  of  a  much  darker  shade  of  grey  than  in  the  female  ;  the  back 
and  legs  are  of  a  bright  orange  red  colour.  When  seen  together, 
the  male  appears  small,  compared  with  the  female.  The  latter 
utters  a  growling  kind  of  scream,  while  the  male  makes  a  noise 
between  a  bark  and  a  laugh,  which  is  difficult  to  express  in 
words,  terminating  in  the  oft-repeated  note  of  05,  55,  05,  55. 
The  male  bird  is  very  lively,  and  readily  attacks  its  aggressors." 
The  male  died,  and  its  skeleton  was  sent  to  Mr.  Parker,  and 
formed  a  valuable  aid  to  that  gentleman  in  drawing  up  his 
memoir  on  the  osteology  of  the  species. 

But  the  especial  interest  attaching  to  this  bird  i3  its  anatomi- 
cal structure,  which  combines  the  features  which  are  elsewhere 
separated  amongst  the  herons,  cranes,  rails,  and  plovers.  On 
the  whole,  however,  it  seems  to  be  most  nearly  allied  to  the 
Ardeidce,  and  is  more  like  the  Eurypyga  than  any  other  bird. 
The  broader  down  tufts,  which  are  highly  developed  amongst 
the  Ardeidce,  are  unusually  well  displayed  in  Rhinochetus.  The 
tufts  cover  nearly  the  whole  body,  and  the  quantity  of  white 
powder  which  is  formed  is  so  great  that  when  the  bird  dips  into 
the  pond  the  surface  of  the  water  is  covered  with  a  white  film. 
In  Mr.  Parker's  memoir  already  alluded  to,  the  complex  affinities 
of  the  species  are  pointed  out,  and  notwithstanding  his  careful 
investigation,  he  is  unable  to  say  whether  it  is  most  of  a  crane, 
a  night  heron,  or  a  wingless  rail.  The  affinities  of  the  genus  are 
thus  indicated  by  him  : — 
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(Bartlett,  Parker,  and  Bennett,  in  the  Proceedings  of  the  Zool. 
Soc.for  1862,  1863,  1864.) 

RHYNCHOCEPHALUS  [Sphenodon,  E.  C.  S.]. 

ROCKS.  The  following  is  a  rapid  outline  of  the  principal 
technical  terms  used  in  describing  the  appearance  and  position 
of  rocks.  Every  rock  is  made  up  of  a  number  of  particles 
which  vary  greatly  in  size.  When  they  are  large  enough  to  be 
seen  by  the  naked  eye  the  rock  is  said  to  be  granular,  and  when 
they  cannot  be  thus  distinguished  it  is  said  to  be  compact.  This 
term  is  also,  and  more  commonly,  used  in  reference  to  a  rock  that 
is  firm  or  well  consolidated.  The  size  and  shape  of  the  particles 
being  variable,  other  terms  are  required  to  express  the  more  im- 
portant differences  ;  when  they  are  very  small,  of  appreciably 
the  same  size,  and  semi-crystalline,  the  term  granular  is  more 
especially  restricted  to  them,  as,  for  example,  saccharoidal  or 
granular  limestone,  and  some  granites  ;  when  the  crystalline 
particles  are  somewhat  larger  the  rock  is  granitoid,  as  in 
syenite,  &c.  ;  and  a  still  further  distinction  may  be  effected  by 
calling  them  fine,  medium,  or  coarse-grained.  When  the  mass 
is  made  up  of  markedly  unequal-sized  crystalline  particles  we 
have  the  porphyries.  The  rocks  which  have  large  crystals 
scattered  throughout  a  compact  matrix  are  the  porphyries 
properly  so  called,  while  such  as  have  large  crystals  combined 
with  a  granular  matrix  are  termed  porphyritic;  the  latter  is 


more  especially  applied  to  those  cases  in  which  the  large 
crystals  are  felspar,  hornblende,  or  augite,  special  names  being 
frecpuently  used  when  other  crystals  occur,  as,  for  instance, 
garnetiferous,  when  they  are  composed  of  garnets ;  pyritiferous, 
when  of  pyrites  ;  staurotidiferous,  when  of  staurotide,  and  so 
on  in  several  other  instances. 

When  the  rocks  are  not  crystalline  the  particles  are  either 
rounded  and  water-worn  or  angular.  The  former  character  is 
more  especially  characteristic  of  sedimentary  rocks,  and  the 
latter  of  such  as  have  been  formed  by  glaciers  and  other 
subaerial  agencies.  Confining  our  attention  for  the  present 
to  the  first  group,  we  have  sands  when  the  particles  are  small, 
loosely  aggregated,  and  composed  of  silica ;  if,  as  is  usually  the 
case,  it  is  the  quartz  variety  of  silica,  the  term  arenaceous  is 
used.  If  the  particles  are  cemented  together  they  form  a 
sandstone ;  and  if  the  small  particles  are  intermixed  with  small 
pebbles  the  rock  is  known  as  a  grit.  When  the  particles  are 
small,  loosely  aggregated,  and  composed  of  carbonate  of  lime, 
we  have  ooze,  which  when  hardened  or  compressed  passes  into 
limestone.  When  the  material  is  silicate  of  alumina  the  soft 
moist  substance  forms  mud,  which  when  drier  and  firmer  be- 
comes clay,  and  when  still  further  hardened  so  as  to  break  with 
a  peculiar  fracture  it  is  termed  argillite  or  clay-slate.  Generally 
the  different  kinds  of  material  are  mingled,  and  the  rocks  are 
then  termed  calcareous  when  carbonate  of  lime  is  the  principal 
secondary  ingredient ;  argillaceous  when  it  is  clay;  micaceous 
when  it  is  mica  ;  and  ferruginous  when  it  is  oxide  of  iron.  In 
some  cases  these  modifications  have  special  designations.  Thus 
a  highly  arenaceous  clay  is  called  loam,  and  a  clay  rich  in 
calcareous  matter  is  called  marl.  If  a  rock  is  formed  of  rounded 
stones  it  is  a  gravel,  when  it  occurs  on  the  surface  of  the  land  or 
interbedded  amongst  other  rocks,  and  shingle  when  collected  at 
the  margin  of  the  sea.  When  the  pebbles  are  cemented 
together  they  constitute  a  conglomerate,  some  of  the  darker 
varieties  of  which  are  occasionally  called  puddingstone.  A 
breccia  is  a  similar  kind  of  rock,  only  the  fragments  are  angular. 

As  amongst  the  crystalline  rocks  so  amongst  those  of  sedi- 
mentary origin  there  are  minor  differences  relating  to  the  parti- 
cles themselves.  In  many  cases  the  appearances  we  allude  to 
are  apparently  caused  by  some  peculiar  action  analogous  to 
crystallisation,  that  is  to  say  a  force  which  brings  together 
particles  of  a  similar  chemical  nature,  and  moulds  them  into 
definite  shapes.  The  kind  of  structure  to  which  they  give  rise 
may  be  conveniently  called  in  the  aggregate  a  concretionary 
structure.  In  many  limestones  the  rock  is  more  or  less  made 
up  of  mimite  spherical  grains.  When  broken  these  grains  ex- 
hibit sometimes  a  compact  structure,  and  sometimes  a  concentric, 
radiated,  or  cavernous  one.  The  size  varies  from  extreme 
minuteness  to  globular  masses  three  or  four  feet  in  diameter. 
When  they  are  about  the  size  of  a  millet  seed  the  rock  is  said  to 
be  oolitic,  as  in  the  limestones  of  the  oolitic  formation ;  when 
they  are  about  the  size  of  a  pea  they  are  called  pisolitic.  An 
oolitic-like  structure  is  met  with  in  some  of  the  volcanic  rocks, 
such  as  pearlstone  and  basalt,  and  is  usually  called  spherulitic 
or  globuliferous  when  the  grains  are  nearly  round  ;  nodular  when 
they  are  somewhat  elongated  and  numerous,  and  spotted,  vario- 
litic,  or  pock-marked  when  they  are  somewhat  scattered.  Septaria 
are  lenticular  concretions  which  have  been  cracked,  and  the 
spaces  thus  formed  been  filled  up  with  calcspar,  brown  spar,  or 
iron  spar.  As  these  materials  are  somewhat  harder  than  the 
main  part  of  the  septarium  their  outer  rims  appear  as  a  kind  of 
prominent  net-work  with,  generally,  pentagonal  meshes.  When 
the  concretion  is  hollow  and  the  interior  lined  with  crystals  it  is 
called  a  geode,  a  term  which  is  also  applied  to  hollow  crystal- 
lined  pebbles  which  may  or  may  not  have  been  formed  by 
concretionary  action.  Sometimes  a  small  concretion  lies  loose 
within  the  hollow  of  a  larger  one,  so  that  it  rattles  when  shaken, 
and  is  hence  called  clapper  stones. 

In  addition  to  the  cavities  in  concretions  rocks  may  have 
others  between  the  particles.  When  such  cavities  are  minute 
and  more  or  less  angular  the  rock  is  said  to  be  porous,  as  in 
many  sands  and  sandstones,  and  indeed  all  rocks  which 
allow  of  the  percolation  of  water  through  their  substance,  as 
contradistinguished  from  such  as  only  allow  the  water  to  pass 
through  by  means  of  open  passages.  When  the  cavities  are 
rounded  and  larger  than  those  indicated  by  porosity,  we  have 
the  vesicular  condition,  which  may  receive  other  names  ac- 
cording as  the  cavities  or  particles  occupy  the  most  space. 
When  the  cavities  are  few  in  number  and  scattered  the  term 
vesicular  is  especially  applied  to  such  rocks  ;  when  the  cavities 
and  solid  parts  occupy  about  equal  spaces  the  rock  is  scoriaceous; 
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and  when  the  cavities  predominate  it  is  pumiccow.  The 
nliapc  of  the  cavities  may  vary  through  all  kinds  of  regular  and 
irregular  sphericities,  such  as  spherical,  lenticular,  pear-shaped, 
nodular,  &c.  Sometimes  these  cavities  have  been  partially  or 
■wholly  filled  up  by  various  kinds  of  crystals,  such  as  quartz, 
zeolites,  &c,  or  by  layers  of  semi-crystalline  matter,  in  all 
which  cases  the  rock  is  described  as  amygdaloidal  [Amygda- 
loid, E.  C.  S.]. 

We  will  next  proceed  to  the  terms  descriptive  of  the  ap- 
pearances in  the  rock  masses  themselves  rather  than  of  the 
particles  whirl]  compose  them. 

A  stratified  rock  mass  is  divided  by  a  number  of  lines  into  a 
number  of  portions  varying  in  size.  Originally  each  rock  was 
a  sediment  strewed  over  a  surface  which  was  horizontal  or 
nearly  horizontal.  Confining  our  attention  for  the  present  to 
the  lines  parallel  or  approximately  parallel  to  the  originally 
horizontal  surface  we  should  notice  in  examining  any  section 
exposing  a  side  view  of  a  stratified  deposit,  such  as  a  quarry, 
railway  cutting,  cliff,  &c,  a  number  of  layers  ranged  one  above 
another,  and,  if  the  section  be  deep  enough,  composed  of  various 
kinds  of  materials,  such  as  sand,  carbonate  of  lime,  clay,  &c. 
To  this  kind  of  arrangement  the  term  stratification  is  applied, 
and  an  example  of  it  is  given  in  fig-,  1,  which  represents  a 


Fig.  1. — Section  at  Compton  Bay,  Isle  of  Wight,   a,  aoil ; 
6,  iron-stone  ;  c,  sand  ;  <V.  sandstone  ;  e,  gravel ; 
/,  shale.    (After  Bristow.) 


portion  of  the  cliff  in  Compton  Bay,  Isle  of  Wight.  The  order, 
descending  from  the  top,  is  soil,  sand,  iron-stone,  sand,  sand- 
stone, gravel,  and  shales.  Each  of  these,  with  the  exception  of 
the  iron-stone,  is  a  stratum.  In  addition  to  the  horizontal  lines 
bounding  the  upper  and  lower  surfaces  of  each  stratum,  there 
may  be  noticed  in  the  sandstone  a  middle  line  dividing  it  into 
two  parts.  When  there  are  a  number  of  these  divisions  it  is 
usual  to  call  each  one  a  bed;  and  according  as  they  are  few 
or  many  inches  thick  the  stratum  is  said  to  be  thin  bedded  or 
thick  bedded.  The  shale  is  sub-divided  into  many  minute 
divisions,  each  of  which  is  commonly  called  a  lamina,  while 
rocks  of  this  nature  are  said  to  be  shaly  or  laminated.  Seam 
and  band  are  applied  to  thin  layers  of  one  material,  generally 
coal,  iron-stone,  or  quartz,  interbedded  amongst  a  thick  stratum 
of  some  other  material.  In  cases  where  the  band  is  thick  it  is 
called  indifferently  a  bed  or  a  seam.  In  some  schists  and  in 
gneiss  there  is  an  appearance  very  similar  to  lamination  pro- 
duced by  the  different  materials  of  the  rock,  generally  mica, 
quartz,  and  felspar,  being  collected  separately  into  thin  lamina?. 
This,  it  will  be  noticed,  is  somewhat  different  from  ordinary- 
lamination,  in  which  one  lamina  resembles  another  in  composi- 
tion, whereas  in  gneiss,  &c,  there  is  a  certain  amount  of  dis- 
tinction in  the  composition  of  the  lamina?.  This  appearance  is 
called  foliation  or  schistose. 

The  various  laminae  in  a  bed  are  not  always  deposited  hori- 
zontally one  over  another,  but  are  occasionally  arranged  in  a 
slanting  direction.  By  some  authors  this  is  called  compound 
bedding,  and  by  others  false  and  cross  bedding.  There  are  several 
varieties  of  false  bedding,  each  of  which  is  indicative  of  a  pecu- 
liar method  of  deposition.  The  simplest  is  that  shown  by  the 
beds  b  and  d  in  fig.  2,  which,  it  will  be  seen,  are  composed  of 
laminae  regularly  arranged,  but  sloping  towards  the  lower  face 
of  the  bed.  In  6  the  slope  is  in  one  direction,  while  in  d  it  is  in 
the  opposite.    This  structure  is  frequently  called  the  ebb  and 
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flow  structure,  and  generally  arises  from  the  action  of  an  ebbing 
and  flowing  current,  such  as  a  tidal  wave.    But  it  may  a'so 


Fig.  2. — Section  of  Barnwell  gravel-pit.  (Aft 


result  from  fluviatile  action,  as  exemplified  in  fig.  3,  which 
represents  the  section  of  a  sand-bar,  two  miles  above  Wayne 
city,  on  the  Missouri  river.  A  more  complicated  variety  is  the 
beach  structure,  in  which  there  are  seldom  any  traces  of  parallelism, 
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Fig.  3. — Section  of  a  river  sand-bar,  showing  the  false  bedding.  (After  Swallow.) 

of  bedding,  or  of  lamination,  and  in  which  the  beds  rapidly  thin 
out  or  alternate  from  sand  to  gravel.  An  example  of  this  is 
represented  in  the  following  section,  fig.  4,  by  the  gravel  beach 
5,  which  is  now  25  feet  above  the  present  level  of  the  sea.  The 


Fig.  4.    (After  Jamieson.) 

sand-drift  structure  is  still  more  confused  and  irregular.  The 
subordinate  parts  are  laminated,  but  there  is  an  almost  entire 
absence  of  anything  like  stratification,  as  is  well  shown  in  fig.  5. 


Fig.  5. — Suction  showing  a  deposit  of  sand,  having  the  sand-drift 
structure,  in  a  valley  scooped  out  of  coal.    S,  sand.    C,  coal. 
(After  Jukes.) 

In  all  these  cases,  excepting  that  of  the  sand-drift  structure, 
there  is  reason  to  believe  that  the  strata  were  originally  nearly 
horizontal.  This  may  not  always  be  at  first  sight  apparent  in 
the  beach  structure,  but  it  is  perceptible  if  attention  be  given  to 
the  stratum  rather  than  to  the  beds  or  laminae.  Under  the  in- 
fluence, however,  of  various  elevatory  and  depressing  forces  act- 
ing within  the  earth's  crust,  these  horizontal  strata  are,  sooner  or 
later,  liable  to  be  tilted  up,  fractured,  or  bent,  so  as  to  give  rise 
to  the  phenomena  which  will  next  engage  our  attention. 

When  the  land  is  uplifted  or  depressed  unequally,  the  strata 
necessarily  take  a  sloping  position  relatively  to  the  horizon. 
This  slope  of  the  strata,  as  represented  in  the  groups  of  beds 
numbered  1,  2,  3,  4,  in  fig.  6,  is  called  the  dip.  Its  amount  is 
indicated  by  the  angle  which  it  makes  with  the  plane  of  the 
horizon  or  sea-level,  and  its  direction  by  the  point  of  the  com- 
pass towards  which  the  slope  may  be.  "Thus  at  Turin  the  dip 
would  be  about  10°  and  the  direction  north-west.  The  line  at 
right-angles  to  the  dip  is  called  the  strike,  and  although  there 
may  also  be  a  slope  in  this  direction,  there  is  not,  so  far  as  we 
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are  aware,  any  technical  term  to  express  it.  When  the  strata 
dip  in  opposite  directions  so  as  to  meet  in  a  ridge  when  prolonged 
upwards,  the  line  or  strike  running  along  this  ridge  is  called  the 
anticlinal  line  or  axis :  B,  fig.  6,  marks  the  position  of  such  a 
line.  The  ridge  itself  forms  an  arch  or  saddle.  When,  on  the 
other  hand,  the  strata  dip  so  as  to  meet  in  their  downward  ex- 
tension, they  are  said  to  form  a  trough  or  basin.  In  this  in- 
stance the  rocks  filling  up  the  basin  were  deposited  when  the 
older  stratum,  No.  4,  was  horizontal.  But  there  is  another  form 
of  basin,  which  should  not  be  confounded  with  the  kind  above 
noticed,  viz.,  that  in  which  the  central  strata  were  deposited 
after  the  older  rock  had  assumed  its  synclinal  form.    This  is  the 


solving  away  the  material  by  which  the  particles  are  cemented 
together,  and  partly  by  rubbing  olf  the  particles  themselves. 
These  fall  into  the  rills,  rivulets,  and  rivers,  and  are  carried  to 
a  lower  level,  sometimes  a  few  yards,  sometimes  a  few  miles, 
and  sometimes  into  the  sea.  This  degrading  process  is  called 
denudation,  and  it  is  by  this  process  that  all  the  main  outline 
features  of  the  land  are  produced.  Thus  in  fig.  6  it  may  be 
noticed  that  the  beds  of  stratum  No.  4  are  rendered  discon- 
tinuous in  consequence  of  portions  of  them  having  been  scooped 
away,  while  extensive  lengths  of  the  strata  numbered  2  and  3 
have  entirely  disappeared.  This  has  been  effected  by  denuda- 
tion.   Hence  by  the  continued  action  of  this  force  and  of  up- 
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Fig.  C. — Section  of  tho  Old  Red  Sandstone  of  Forfarahiro.   (Aitor  Lycll.) 


form  generally  meant  when  the  word  basin  is  used.  The  differ- 
ence between  the  two  cases  appears  to  us  to  be.  sufficiently  great 
and  important  to  warrant  the  proposal  of  distinct  names  for 
them.  An  imaginary  line  running  along  the  central  strike,  as 
at  A,  is  known  as  the  synclinal  line  or  axis.  These  remarks, 
with  the  aid  of  the  cut,  will  sufficiently  explain  such  expressions 
as  tracing  a  bed  until  it  is  taken  down  by  a  synclinal  at  W.  Ogle 
(see  fig.  6),  and  is  brought  up  again  a  few  miles  off  at  Findhaven 
by  an  anticlinal,  and  then,  bending  over  the  arch,  disappears 
with  a  dip  of  12°  towards  the  south-east.  Instead  of  one  bend, 
as  shown  in  the  figure,  there  may  be  a  series  of  them  within  the 
space  of  a  few  miles.  These  are  termed  folds  or  undulations. 
When  the  beds  dip  in  several  directions  from  a  central  point  it 
is  called  qudqudversal ;  it  is  exemplified  in  many  volcanic  cones. 
The  folds  themselves  may  present  variations  in  character.  Thus 
their  two  slopes  may  have  equal  or  unequal  dips  in  contrary 
directions.  In  the  former  case  the  axial  plane  is  perpendicular, 
while  in  the  latter  it  has  a  dip  in  a  certain  direction.  Examples 
of  this  abound  in  the  Appalachian  range,  where  the  rocks  are 
thrown  up  so  as  to  resemble  a  grand  system  of  waves  solidified 
in  the  act  of  turning  over,  and  with  their  crests  more  or  less 
denuded.  During  the  process  of  elevation  and  depression,  the 
rocks  are  not  only  bent  into  folds,  but  are  frequently  fractured, 
and  the  beds  are  either  simply  disjoined  or  the  direction  of  their 
several  parts  is  entirely  altered.  This  dislocation  in  the  vertical 
direction  is  a  fault,  which  is  shown  in  one  of  its  simplest  forms 
in  fig.  2.  This  kind  is  sometimes  called  a  trough  fault.  Another 
and  more  common  description  of  fault  is  represented  in  Jigs.  8 
and  10,  Geology,  E.  C.  In  many  of  the  mining  districts  the 
term  fault  is  applied  to  almost  anything  that  interrupts  or 
deteriorates  a  bed  of  coal.  Thus  a  sandbank  occupying  the 
place  of  the  coal,  such  as  shown  in  fig.  5,  is  so  called  by  some 
miners  ;  as  also  a  dyke  of  intrusive  rock  cutting  through  the 
coal,  and  even  an  outcrop  of  the  coal  bed.  None  of  these  phe- 
nomena have  any  connection  with  faults,  although  the  sand- 
bank is  termed  rode  fault  by  the  officers  of  the  Geological  Sur- 
vey. The  strata  displaced  by  a  fault  are  either  pushed  upwards 
or  let  downwards.  In  the  former  case  they  are  said  to  have 
undergone  an  upthrow  of  so  many  feet,  or  yards,  or  fathoms,  and 
in  the  latter  a  downthrow.  No  amount  of  tilting  and  faulting 
will  produce  the  appearance  now  presented  by  the  uppermost 
surfaces  of  rocks.  This  is  brought  about  by  the  action  of  the 
sea  during  their  gradual  elevation  above  its  level,  and  by  that  of 
rain,  rivers,  and  atmospheric  influences  when  they  are  above 
that  level.    These  agents  wear  down  the  rocks  partially  by  dis- 


heaval  the  fragmentary  ends  of  the  strata  %  3,  and  2,  are  exposed 
at  the  surface.  This  appearance  is  known  as  outcropping  or 
bassetting.  Such  an  area  may  be  gradually  submerged  beneath 
the  sea,  the  undulating  surface  planed  level  by  the  waves,  and  a 
fresh  series  of  strata  deposited  upon  the  upturned  edges  or  out- 
crops of  the  beds,  as  is  well  shown  in  the  following  sketch  of 
Grace  Dieu  quarry,  in  Leicestershire  (Jig.  7).  The  dip  of  the  strata  c 


Fig.  7  — Section  at  Grace  Dieu  quarry.  (After  Hull.) 


and  I  are  nearly  the  same,  while  the  beds  of  a  do  not  dip  at  all. 
Whenever  the  beds  of  a  connected  group  of  strata  harmonize  in 
position,  that  is,  are  parallel  to  one  another,  they  are  said  to  be 
conformable,  but  when  there  is  a  want  of  harmony  in  their 
planes  of  extension,  they  are  said  to  be  unconformable.  Thus 
there  is  an  unconformability  between  a  and  the  beds  b,  c.  There 
is  also  an  unconformability,  although  slight,  between  d  and  the 
bands  of  limestone  above  it.  The  unconformability  indicates  a 
pause  of  variable  duration  in  the  depositing  agents.  Sometimes 
the  time  that  has  elapsed  between  the  cessation  and  recom- 
mencement of  the  process  may  have  been  comparatively  short, 
in  which  case  the  materials  below  and  above  the  line  of  uncon- 
formability are  generally  nearly  aUke.  In  other  cases  the  time 
that  has  elapsed  has  been  so  great  that  the  lower  strata  have 
been  upheaved  and  tilted  from  their  original  position ;  the 
upper  strata  are  widely  different  in  the  nature  of  the  materials 
forming  them,  indicating  a  considerable  alteration  in  the  rela- 
tions of  the  depositing  agents  towards  that  particular  spot ;  and 
the  fauna  which  preceded  the  formation  of  the  line  of  unconforma- 
bility differs  from  that  which  immediately  succeeds  it.  When 
the  changes  are  strfficiently  well  marked,  the  unconformability  is 
said  to  mark  a  break  in  the  order  of  deposition  and  in  the  suc- 
cession of  life. 
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QT.  CASSTAN  BEDS.  A  group  of  strata  belongm-  to  the  tri- 
O  assic  formation,  which  has  yielded  at  St.  ( 'assian  in  the  Tyrol 
u  remarkable  assemblage  of  fossils,  both  as  regards  character  and 
number.  This  local  fauna  has  been  carefully  studied  by  Munster, 
Klijistein,  Laube,  and  others,  and  now  comprises  upwards  of  a 
thousand  species.  In  these  beds  some  of  the  palaeozoic  genera 
appear  to  come  to  an  end,  and  in  them  we  find  some  genera  com- 
mence, which  ascend  far  up  into  the  liassic  series.  Hence  the 
fauna  links  on  the  palaeozoic  with  the  mesozoic  life. 

SALMONIDiE  [E.  C.  vol.  iv.  cols.  652-654].  Whenever  an 
eminent  zoologist  concentrates  his  attention  upon  a  group  of 
animals  such  as  a  genus  or  small  family,  it  almost  invariably 
happens  that  he  sweeps  away  a  portion  of  the  cobweb  of  errors 
that  bad  collected  about  it,  places  old  facts  in  a  new  light, 
and  gives  the  new  facts  acqiured  by  himself  a  more  interesting 
aspect  in  consequence  of  the  partial  insight  they  afford  us  of 
the  existence  of  some  of  the  hitherto  undiscovered  laws  which 
regulate  the  affairs  of  animals.  One  illustration  of  this  is 
afforded  by  Dr.  Albert  Gtinther's  recent  contributions  to  the 
knowledge  of  the  British  charrs. 

The  genus  Salmo  is  divided  by  him  into  Salmoiies  or  the  sal- 
mons proper,  and  Salvelinii  or  the  Salvelines.  The  latter  group 
embraces  the  charrs,  which  are  remarkable  for  being  distributed 
in  all  the  deep  lakes  of  the  northern  hemisphere,  and  for  the 
apparently  restricted  range  which  some  of  the  species  have. 
Some  are  only  known  to  exist  in  a  single  lake ;  and  it  would 
almost  seem  that  not  a  few  are  on  the  verge  of  extinction.  It 
has  generally  been  supposed  that  there  are  three  British  species 
of  charrs  identical  with  those  named  by  Linnaeus, — <S'.  salvelinus, 
S.  umbla,  and  S.  alpinus;  but  Dr.  Giinther  shows  that  S.  alpinus 
is  the  only  Linnaean  species  which  has  yet  been  found  in  Britain. 

The  S.  salvelinus  of  Linnaeus  was  the  name  given  to  a  German 
fish,  which  is  still  known  as  the  Siilbling  in  various  localities. 
The  British  specimens  assigned  to  this  species  have  a  much  nar- 
rower head,  a  much  larger  eye,  and  a  far  larger  pectoral  fin  than 
the  German  representatives.  Accordingly,  Dr.  Giinther  decides 
they  are  not  specifically  identical ;  and  that,  therefore,  the  British 
specimens  do  not  belong  to  S.  salvelinus.  He  also  gives  his  reasons 
for  believing  that  the  British  specimens  referred  to  S.  umbla 
do  not  belong  to  the  same  species  as  the  specimens  thus  named 
by  Linnaeus.  He  passes  in  review  the  researches  and  opinions 
of  the  various  ichthyologists  who  have  treated  of  this  group, 
from  Willoughby  in  1685  to  Yarrell  in  1841 ;  and  endeavours 
to  point  out  the  errors  into  which  the  most  of  them  fell.  Agassiz 
and  Thomson  considered  that  all  the  charrs  in  Great  Britain  and 
Ireland  belonged  to  but  one  species,  which  species  was  subject 
to  extraordinary  variety.  Without  denying  that  they  may  be 
varieties  of  one  species,  Dr.  Giinther  avers  that  neither  of  the 
two  above-mentioned  eminent  observers  have  given  any  details 
to  prove  their  position ;  and  that,  therefore,  we  ought  to  take  the 
species  as  they  are.  Dr.  Giinther  lays  down  a  good  foundation 
fi  st  future  enquirers,  by  carefully  describing  each  well  marked 
form.  The  charr  of  Windermere  is  termed  S.  IFillughbii ;  the 
Torgosk  of  Llanberris,  S.  Perisii;  the  freshwater  herring  of 
Lough  Melvin,  8.  Grayi.  A  number  of  specimens  collected 
from  Lapland,  Orkneys,  and  Scotland,  were  referred  by  Dr.  Giin- 
ther to  S.  alpinus ;  but  he  points  out  that  there  are  certain  dif- 
ferences between  the  specimens  of  different  areas  -which  may 
require  their  specific  separation  at  some  future  time.  For  ex- 
ample, the  Lap  specimens  attain  their  maturity  when  from  twelve 
to  thirteen  inches  long,  while  those  of  Scotland  are  mature  when 
only  nine  inches  in  length.  The  Scotch  specimens  are  not  iden- 
tical with  the  S.  alpinus  of  Lapland,  but  may  belong  to  a  variety 
of  it.  This  variety  is  found  in  Lake  Heller  in  Hoy,  Orkneys, 
and  probably  certain  other  lochs  in  Scotland.  S.  colii  is  the 
name  for  a  species  from  Lough  Eske.  It  is  smaller  than  the 
foregoing,  attaining  maturity  when  five  inches  long.  Dr.  Giin- 
ther s  conclusions  are : — 

1.  That  three  very  distinct  species  of  charrs  are  found  in 
Great  Britain,  namely,  S.  JVilluglibii  in  Lake  Windermere  and 
Loch  Bruiach  ;  S.  Perisii  in  Wales  ;  and  S.  alpinus  in  certain 
parts  of  Scotland. 

2.  That  these  three  species  differ,  by  most  constant  characters, 
from  the  S.  umbla  and  S.  salvelinus  of  the  Continent ;  but  that 


8,  alpinus  of  Scotland  is  closely  related  to  the  H.  alpinus  of  Lap- 
land, differing  merely  by  its  smaller  size  when  first  attaining  to 
maturity,  and  by  the  number  of  vertebrae. 

3.  That  Iceland  is  inhabited  by  a  distinct  species,  8.  nivalis. 

4.  That  the  charrs  of  Ireland  form  a  separate  group  by  them- 
selves, distinguished  by  the  feeble  development  of  their  denti- 
tion; and  that  the  chair  of  Lough  Melvin  (B.  Grayi)  is  a  distinct 
species  from  that  of  Lough  Eske  and  Lough  Dan  (»S'.  Colii). 

A  few  of  the  principal  distinctive  characters  of  the  mature 
individuals  is  given  in  the  following  synoptical  list : — 

I.  Jaws  well  developed  ;  teeth  of  moderate  size. 

A.  The  length  of  the  pectoral  fin  in  the  mature  fish  less  than 

one-half  of  the  distance  between  the  roots  of  the  pectoral 
and  ventral  fins. 

1.  Thirteen  dorsal  rays.  Intermaxillary  teeth  much 
stronger  than  those  of  the  maxillary.  Lateral  line 
formed  of  185  scales.  Lower  parts  silvery.  <S'.  umbla. 

2.  Fourteen  dorsal  rays.  Intermaxillary  and  maxillary 
teeth  equal  in  strength.  Lateral  line  formed  of  190 
scales.    Lower  parts  red.    8.  salvelinus. 

B.  The  length  of  the  pectoral  fin  in  the  mature  fish  more  than 

or  equal  to  one-half  the  distance  between  the  roots  of  the 
pectoral  and  ventral  fins. 

1.  The  height  of  the  body  one-fifth  or  one-sixth  of  the 
total  length  ;  the  height  of  the  dorsal  fin  three-fifths 
or  one-half  of  the  entire  length  of  the  head.  Lateral 
line  formed  of  from  195  to  200  scales.    S.  alpinus. 

2.  The  height  of  the  body  one-fifth  of  the  total  length  ; 
the  height  of  the  dorsal  fins  equal  the  length  of  the 
head  without  snout.  190  scales  in  the  lateral  bine. 
The  gill  cover  not  overlapping  the  root  of  the  pec- 
toral.   S.  nivalis. 

3.  The  height  of  the  body  one-fifth  or  one-sixth  of  the 
total  length  ;  the  height  of  the  dorsal  fin  two-thirds 
of  the  length  of  the  head.  170  scales  in  the  lateral 
line.  The  gill  cover  overlapping  the  root  of  the 
pectoral.    S.  Perisii. 

4.  The  height  of  the  body  one-fourth  of  the  total 
length  ;  the  height  of  the  dorsal  fin  equals  the  length 
of  the  head  without  the  snout.  165  scales  in  the 
lateral  line.  The  gill  cover  not  overlapping  the  root 
of  the  pectoral.    S.  JVillughbii. 

II.  Lower  jaw  very  feeble  ;  teeth  minute. 

1.  The  pectoral  extending  to  or  beyond  the  origin  of 
the  dorsal  fin.    S.  Grayi. 

2.  The  pectoral  terminating  at  a  considerable  distance 
from  the  origin  of  the  dorsal  fin.    S.  Colii. 

Of  the  Salmons  proper,  Dr.  Giinther  recognises  11  British 
species,  viz. : — • 

a.  Migratory  species. 

5.  salar,  True  Salmon  of  British  rivers. 
S.  cambricus,  "  Sewin  "  of  South  Wales. 
S.  trutta,  Sea  Trout  of  Scotland. 

b.  Non-migratory  species. 
S.fario,  England. 

S.  Gaimardi,  Scotland  and  North-West  England. 

S.  nigripinnis,  mountain  lochs  of  Scotland  and  Wales. 

S.  levenensis,  Loch  Leven,  Scotland. 

S.  ferox,  Great  Lake  Trout  of  Scotland  and  Wales. 

S.  orcadensis,  Lakes  of  Orkneys. 

S.  brachypoma,  Frith  of  Forth*. 

S.  stomachicus,  Ireland. 

In  1865  another  Scotch  species  was  described  under  the  ap- 
pellation of  S.  Killinensis.  It  was  obtained  from  Loch  Killin, 
Invernes-shire,  and  by  its  character  seems  to  belong  to  the  Irish 
group.  Its  lower  jaw  is  feeble,  and  its  teeth  very  small  j  but  it 
is  most  distinctively  marked  by  the  great  length  of  its  pectoral 
fins. 
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SANDSTONE.  This  is  one  of  the  commonest  of  tlie  frag- 
mental  rocks,  and  may  be  examined  from  man}'  points  of  view. 
Thus  we  may  regard  it  simply  as  a  rock,  and  subject  it  to  various 
physical  tests  in  order  to  ascertain  what  is  its  specific  gravity, 
its  hardness,  its  power  of  resisting  a  crushing  or  a  tensile  strain 
applied  in  different  directions,  its  solubility  in  different  men- 
strua, such  as  cold  and  hot  water,  carbonated  waters,  spring 
waters,  etc.,  its  power  of  absorbing  and  retaining  moisture  in  air 
or  in  vacua,  its  porousness  to  gases  and  water,  and  various  other 
properties.  We  may  analyze  it  for  the  purpose  of  determining 
of  what  substances  it  is  composed,  their  relative  proportions,  and 
the  influence  which  such  circumstances  may  have  had  in  origi- 
nating the  physical  properties.  We  may  regard  it  as  a  geological 
stratum,  and  search  out  the  area  over  which  it  is  spread  ;  its 
varying  thicknesses  over  such  area,  distinguishing  those  varia- 
tions which  were  original  from  those  which  have  been  since 
formed  by  the  partial  removal  of  the  rock ;  the  proportion  which 
it  hears  to  other  rocks  of  the  same  period  ;  the  modifications 
which  occur  in  its  physical  and  chemical  composition  according 
to  locality,  discriminating  between  such  as  were  original  and  those 
which  have  arisen  from  subsequent  alteration,  and  the  causes 
which  have  brought  about  the  alteration.  We  may  examine  it 
with  a  view  to  settling  its  approximate  age  by  observing  its 
position  with  respect  to  other  strata,  and  the  nature  of  its  organic 
remains  as  compared  with  those  found  in  other  parts  of 
the  geological  column.  And  we  may  regard  it  as  revealing 
facts  as  to  the  past  physical  geography,  such  as  the  fluctuating 
height  of  the  land,  the  direction  of  oceanic  and  fluviatile 
currents,  the  occurrence  of  rain,  ripple  marks,  and  many  other 
matters. 

A  thorough  comparative  examination  of  sandstones  necessarily 
involves  an  immense  amount  of  research,  and  a  systematic  treat- 
ment of  them  would  require  a  large  volume.  In  this  place, 
then,  we  can  only  refer  to  a  few  facts :  no  absolute  definition  can 
be  given  of  a  sandstone  since  its  composition  and  structure  is  so 
various,  and  since  it  merges  imperceptibly  into  many  other  kinds 
of  rock,  such  as  sand,  conglomerate,  grit,  quartzite,  shale, 
marls,  clays,  limestones,  granite,  gneiss,  serpentine,  and  others. 
Cotta's  definition  is  "  small  grains  of  some  mineral,  usually  of 
quartz,  cemented  together  by  some  mineral  substance,"  which 
seems  to  embrace  far  too  much,  since  he  himself  calls  a  rock,  in 
which  the  grains  are  fragments  of  shell,  and  the  cementing 
material  carbonate  of  lime,  a  sandstone.  If  this  is  a  sandstone 
so  is  granite  and  a  host  of  other  rocks  to  which  the  name  would 
certainly  be  refused.  Strictly,  and  hypercritically,  speaking,  it 
is  difficult  to  say  what  is  a  small  grain,  so  as  to  distinguish  a  sand- 
stone from  a  quartz  rock,  or  any  of  the  aphanitic  rocks,  for  these 
are  composed  of  grains,  which,  however,  require  a  microscope  to  be 
detected.  And  if-  it  be  said  that  the  grains  in  these  are  crystal- 
line, the  difficulty  is  not  removed,  for  many  undoubted  sand- 
stones are  more  or  less  crystalline.  If  we  modify  the  definition 
by  replacing  the  phrase  '  small  grains '  by  '  grains  visible  to  the 
eye/  the  definition  is  still  sufficiently  vague  and  elastic.  Dana's 
definition  is  also  as  wide,  for  he  calls  sand  comminuted  rock  of 
any  kind,  and  sandstone  he  terms  agglutinated  sand.  Haughton's 
definition  is  more  satisfactory.  He  calls  all  rocks  composed  of 
quartz,  or  of  quartz  plus  something  else,  sandstones.  This  takes 
in  quartzite,  conglomerates,  and  breccias,  which  are  exclude^,  by 
Cotta.  Haughton  implies  that  the  grains  are  visible,  since  he 
says  a  quartz  rock  differs  from  a  sandstone  in  being  so  meta- 
morphosed as  to  have  become  an  uniform  and  conrpact  whole. 
But  he  refers  to  some  sandstones  so  fine  grained  that  a  lens  is 
required  to  see  the  granules.  Hence  the  question  is  suggested, 
how  small  may  be  the  grain,  and  what  amount  of  metamorphism 
may  a  sandstone  have  undergone  without  ceasing  to  be  such  ? 
Haughton's  definition  excludes  rocks  in  which  granular  opal 
takes  the  place  of  quartz. 

Most,  if  not  all,  sandstones  are  metamorphic  rocks  ;  that  is  to 
say,  all  have  undergone  more  or  less  change  since  their  deposition. 
Some  authors,  however,  restrict  the  term  metamorphism  to  the 
great  changes ;  but  in  such  case  we  require  to  know  what  amount  of 
change  they  consider  to  be  embraced  by  the  term.  In  what  way  has 
the  alteration  been  effected  ?  This  is  a  question  wdiich  has  called 
forth  much  discussion  ;  some  persons  consider  the  main  agent  to 
have  been  intense  heat,  others  attribute  most  of  the  change  to 
water ;  while  others  consider  both  water  and  heat  to  have  been 
effective  in  producing  the  result.  The  circumstance  that  there  is 
so  much  contrariety  of  opinion  and  dubiety,  clearly  manifests 
that  little  is  known  about  the  matter.  It  is  difficult  to  write  on 
the  subject  without  being  unduly  biassed  one  way  or  the  other  ; 
but,  as  it  seems  to  us,  aqueous  solutions  have  effected  the  major 


part  of  the  change,  while  heat,  such  as  is  conveyed  by  plutonic 
and  volcanic  rocks,  have  done  far  less.  Heated  rocks  are  of  local 
development,  both  in  time  and  space,  and  if  they  were  the  main 
agents  we  should  expect  the  metamorphism  to  be  most  intense, 
and  principally  developed,  in  their  neighbourhood.  In  the  case  of 
sandstones,  it  is  rather  the  other  way,  for  the  alteration  has  been 
greatest,  and  is  displayed  more  largely  in  areas  distant  from 
igneous  rocks.  Water,  we  know,  is  everywhere  distributed  in 
rocks,  and  water,  or  rather  aqueous  solutions,  unquestionably 
have  some  alterative  effect  upon  sandstones.  In  such  case  we 
ought  to  ascertain  what  such  solutions  can  do,  and  then  draw 
conclusions  as  to  what  change  they  may  have  done,  and  the  sup- 
port which  the  known  facts  give  to  the  inference  that  they  have 
done  it.  The  same  mode  of  inquiry  should  be  applied  to  igneous 
rocks,  and  finally,  the  relative  conclusions  balanced  for  each 
particular  case. 

Among  the  most  important  changes  which  sandstones  have 
undergone  are  crystallization,  increased  induration  and  cementa- 
tion, and  mollification  in  the  proportion  and  arrangement  of  the 
mineral  constituents.  It  is  unquestionable  that  quartz  crystals 
have  been  formed  from  aqueous  solutions,  and  there  is  little 
doubt  that  the  sandstones  which  are  composed  to  a  greater  or  less 
extent  of  crystals  have  acquired  such  structure  under  the  influ- 
ence of  the  solutions  which  have  percolated  through  them.  The 
sandstones  which  possess  this  structure  are  not  usually  associated 
with  eruptive  rocks,  and  when  they  are,  it  is  not  clear  that  the 
heat  of  such  rocks  has  had  any  share  in  the  action.  The  Potsdam 
sandstone,  the  Vosgien  sandstone,  the  quader-sandstone,  some 
tertiary  sandstones,  some  of  the  Cambrian  and  carboniferous 
grits  are  examples,  and  many  others  might  be  given.  Induration 
and  cementation  frequently  proceed  together.  Some  of  the 
simplest  examples  are  afforded  by  the  consolidation  of  sand  into 
sandstones.  Thus  in  the  drift  of  Coddenham,  Suffolk,  is  a  band 
of  hard  blocks,  which  there  is  little  reason  to  doubt  have  been 
formed  from  the  sand  itself  by  the  action  of  carbonated  waters 
holding  lime,  silica,  and  iron  in  solution.  These  blocks  are  used 
for  building  purposes,  and  many  of  them  are  as  crystalline  and 
as  compact  as  some  of  the  harder  sandstones  and  grits  of  the 
palaeozoic  strata.  It  is  probable  that  many  of  the  '  grey  wethers' 
and  hard  blocks  in  the  sand  of  other  districts  have  been  formed 
in  a  similar  way  from  materials  in  situ.  In  some  parts  of 
California  are  some  curious  cases  of  sandstones  formed  from  sand 
in  situ.  Thus  in  Lone  Tree  Canon  cretaceous  shales  have  been 
fissured,  and  the  fissures  have  been  filled  with  sand  which  has 
since  become  so  indurated  and  cemented  that  it  resists  denuding 
agents  far  better  than  the  shale.  The  result  is  that  it  stands  out 
in  projecting  walls,  which  have  a  strong  resemblance  to  dykes. 
Instances  abound  to  prove  that  quartz  grains  can  be  so  softened 
by  percolating  solutions,  that  they  indent  one  another  by  pres- 
sure, and  that  the  silica  is  soluble.  If  the  silica  be  taken  up  in 
one  place  and  redeposited  a  little  farther  on,  the  crystalline  ap- 
pearance of  sandstones  would  be  a  natural  result.  In  the  blocks 
of  Suffolk,  and  in  the  grey  wethers  the  cementing  medium  is 
chiefly  silicate  of  lime  and  alumina ;  but  in  many  sandstones 
silica  only  binds  the  particles  together.  Silication  is  one  of  the 
most  common  forms  of  metamorphism,  and  this  we  believe  is 
intimately  associated  with  the  great  abundance  of  quartz  veins. 
Silication,  cementation,  crystallization,  and  induration,  are  fre- 
quently met  with  in  sandstones  at  their  junction  with  granite 
and  other  plutonic  rocks  ;  but  there  are  many  cases  in  which 
no  appreciable  amount  of  alteration  can  be  assigned  to  the  con- 
tiguity of  such  rocks,  even  when  the  sandstones  have  been  lifted 
up  by  them.  Those  who  hold  that  metamorphism  is  due  to  heat 
find  this  a  difficulty,  and  evade  it  by  suggesting  that  the  granite 
or  other  plutonic  rock  has  been  erupted  when  cold.  Thus,  Pro- 
fessor Rogers,  in  describing  the  condition  of  the  Potsdam  sand- 
stone in  Pennsylvania,  remarks  that  it  is  most  metamorphosed 
near  Willowgrove,  where  it  still  retains  its  bedded  structure, 
although  it  has  more  resemblance  to  a  quartzose  felspathic  gneiss 
than  a  fine-grained  sandstone.  It  is  decidedly  crystalline,  but 
the  felspar  is  not  so  insulated  from  the  quartz  as  in  typical  gneiss 
or  granite.  It  appeared  to  him  that  it  had  undergone  just  that 
degree  of  semifusion  requisite  to  develop  an  imperfect  felspar, 
but  insufficient  to  melt  the  siliceous  sand  diffused  through  the 
rock.  He  specially  draws  attention  to  the  fact  that  it  is  in  contact 
with  very  few  trappean  or  granitic  rocks  of  any  kind,  and  ob- 
serves, that  like  many  other  instances  of  metamorphism  on  a  large 
scale,  it  seems  rather  to  have  been  produced  by  general  or  diffused 
heat,  most  probably  by  the  action  of  heated  volcanic  gases  and 
vapour  ascending  through  the  joints  and  crevices  of  the  rock. 
These  remarks  by  Professor  Rogers  are  the  more  significant  if  it 


7&3 


SARCODE. 


SCELIDOSAURUS. 


791 


be  borne  in  mind  that  he  attributes  all  metamorphism  to  heat, 
and,  so  far  as  we  can  gather,  he  never  admits  the  efficient  action 
of  water. 

A  cross  reference  has  been  made  from  Freestone,  E.  0.,  to  this 
article,  so  that  we  would  just  mention  that  those  sandstones 
which  can  be  worked  as  easily  in  one  direction  as  in  another, 
are  called  freestones  ;  but  this  term  is  also  applied  to  other 
rocks  which  present  the  same  homogeneousness  of  texture. 

SARCODE.  A  term  applied  by  Dujardin  to  designate  the 
soft  parts  of  the  Amozba,  Actinophrys,  Foraminifera,  Infusoria, 
and  other  animals  in  which  we  can  with  difficulty  trace  the 
simplest  rudiments  of  organs.  Since  his  time  it  has  been  ascer- 
tained that  this  sarcode  is  much  more  nearly  allied  to  the  mucous 
membrane  of  the  vertebrated  animals  than  to  the  llesh  [Spon- 
GIADa:,  E.  C.  S.],  and  that  amongst  the  lower  classes  of  animals  it 
possesses  sufficient  differences  in  physical  and  chemical  properties 
to  warrant  the  belief  that  at  least  two,  probably  several,  distinct 
substances  have  been  confounded  together.  This  seems  to  have 
been  recognized  by  Dr.  Bowcrbank  and  Mr.  Carter.  Dr.  Bower- 
bank  has  proposed  to  call  the  firmer  portion  of  Amoeba,  the 
ectosarc,  and  the  less  consistent  the  endosarc,  and  has  pointed  out 
their  difference  of  behaviour  when  subjected  to  chemical  reagents. 
[Amoeba,  E.  C.  S.]  Mr.  Carter  makes  a  similar  division,  but 
employs  different  names ;  thus  his  diaphane  answers  to  the 
ectosarc,  and  his  sarcode  to  the  endosarc.  The  hardened  surface 
of  the  ectosarc  he  calls  pellicula. 

According  to  Dr.  Bowerbank,  sarcode,  or  a  substance  identical 
with  it,  although  passing  under  another  name,  is  present  in 
all  the  members  of  the  animal  kingdom  from  the  highest  to  the 
lowest.  The  same  characters  are  presented  by  it  as  by  the 
mucous  membrane  lining  the  intestines  of  the  sea-anemones,  the 
starfishes,  and  the  mouse.  "  Thus,  if  we  trace  this  substance  up- 
ward from  Actinophrys  Sol  to  man,  through  the  Spongiadm,  and 
all  the  other  gradations  of  animal  existence,  it  is  always  found  to 
be  present  and  always  intimately  connected  with  the  digestive 
process.  Especial  organs  for  respiration,  nerves  for  sensation, 
muscles  for  motion, — all  these  may  apparently  be  dispensed  with 
in  turn,  and  yet  the  animal  will  perform  its  accustomed  f mic- 
tions ;  but  this  substance,  as  mucous  lining  of  intestine  or  sar- 
code, as  I  have  before  observed,  appears  never  to  be  absent.  It 
even  seems  to  acquire  a  greater  importance  in  the  animal 
economy  as  we  descend  in  the  scale  of  beings,  until  the  animal 
in  Amoeba  and  Actinophrys  becomes  entirely  composed  of  it.  .  . 
It  thus  appears  to  be  the  most  constant  and  perhaps  the  most 
important  attribute  of  animal  life.  In  its  most  isolated  form,  it 
apparently  supersedes  every  other  organ  in  the  animal.  In  Amoeba 
it  appears  to  exist  in  its  simplest  and  most  isolated  condition  ;  it 
moves  by  its  contractile  power  and  absorbs  nutriment.  In  Ac- 
tinophrys it  adds  another  function  to  its  list  of  capabilities,  that 
of  throwing  out  pseudo-tentacuke,  by  which  it  entangles  and 
conveys  its  prey  to  its  surface.  In  the  foraminated  animals  it 
develops  further  powers  :  it  secretes  a  chambered  sheU  for  the 
protection  of  its  surface,  and  throws  out  pseudopodia  by  which  it 
moves  over  comparatively  a  considerable  space  in  a  short  period, 
and  anchors  itself  at  its  pleasure  in  any  position  or  locality  it 
may  choose  to  remain  in.  As  we  proceed  higher  in  the  scale  of 
creation,  its  functions  become  more  limited,  but  in  the  act  of 
digestion  it  always  appears  to  take  a  most  important  part." 

(Bowerbank,  Monograph  of  the  British  Spongiadw,  vol.  i.  1864.) 

SCELIDOSAURUS,  a  genus  of  Dinosaurian  reptiles.  Under 
Hadrosaurus,  E.  C.  S.,  a  notice  is  given  of  a  strange  form  which 
is  conjectured  to  have  been  a  land-frequenting,  browsing,  and 
jumping  reptile,  having  many  remarkable  peculiarities  of  struc- 
ture. Under  the  present  heading  will  be  noticed  a  form  of 
an  analogous  kind,  which  like  Hadrosaurus,  had,  in  all  proba- 
bility, a  more  specialized  organization  than  the  crocodiles  or  any 
reptiles  of  the  present  day.  This  is  a  noteworthy  fact,  for  Sceli- 
dosaurus  is  a  very  antique  reptile,  far  older  than  the  Hadrosaurus 
of  America  or  the  Iguanodon  of  England,  its  remains  having  been 
found  in  the  lower  lias  of  Dorsetshire,  and  in  the  Rhastic  beds  of 
the  west  of  England.  The  femur  of  Scelidosaurus  Harrisonii 
had  a  deeply  cleft  proximal  end  :  rough  surfaces,  tuberosities, 
and  ridges  on  the  shaft  more  marked  than  in  most  of  the  cre- 
taceous dinosaurs  ;  and  a  compact  thick  wall  to  the  medullary 
caviiy  ;  characters  which  indicate  an  extraordinarily  high  deve- 
lopment of  the  muscular  force  in  the  hind  limbs  of  this  creature. 
The  tibia  and  fibula  also  have  ridges  for  the  attachment  of 
muscles.  These  various  bones  indicate  a  leg  of  more  slender 
proportions  than  that  of  Iguanodon  and  its  contemporary  allies. 
From  what  we  know  of  the  more  recent  dinosaurs,  and  from 
what  has  been  discovered  respecting  Scelidosaurus,  it  seems  highly 


probable  that  ,S'.  Harrisonii  habitually  frequented  the  land  ;  and 
the  enormous  development  of  the  hind  legs  evidently  had  a 
relation  to  their  vigorous  employment.  Did  it  jump  or  walk  on 
its  hind  legs  ?  Facts  lend  some  support  to  the  views  that  it  did 
either  one  or  the  other,  and  that  such  a  mode  of  progression  was 
a  usual  feature  amongst  the  oldest  terrestrial  reptiles  of  highest 
development.  If  such  views  were  confirmed  it  would  be  requi- 
site to  reconsider  the  evidence  upon  which  the  footprint!  on  the 
sandstones  of  Connecticut  have  been  supposed  to  be  avian, 
since  Scelidosaurus  was  capable  of  making  footprints  of  a  very 
similar  character,  and  this  genus,  be  it  remarked,  is  nearly,  if  not 
quite,  as  old  as  the  footprints.  Although  evidently  adapted  for 
terrestrial  life,  »S'.  Harrisonii  seems  to  have  frequented  the  sea 
occasionally.  This  is  apparently  shown  by  the  occurrence  in  the 
lias  clay  of  the  various  bones  forming  the  knee  joint  in  their  true 
relative  positions.  When  the  leg  was  buried  the  ligaments  had 
not  been  sufficiently  decomposed  to  allow  of  the  displacement  of 
the  bones.  In  the  same  clay  the  bones  of  a  young  individual  were 
discovered.  The  most  important  specimen  known  of  this  genus  ia 
the  nearly  complete  skull  from  the  lower  lias  near  Charmouth, 
which  is  fully  described  by  Professor  Owen.  In  some  features 
it  approaches  nearest  the  crocodile,  in  others  to  Hylaiosaurus,  and 
in  others  to  the  lizard.  The  dentition  resembles  the  iguanodon 
type,  but  Professor  Owen  is  undecided  whether  it  was  correlated 
with  herbivorous  or  carnivorous  habits.  The  facts  of  the  case 
are  these  :  "  The  teeth  are  small,  or  of  lacertian  proportions  to 
the  jaws  ;  they  are  numerous  and  close  set,  implanted  in  sockets 
forming  an  uninterrupted  series  along  the  alveolar  border.  The 
fang  is  simple,  and  longer  than  the  crown,  presenting  a  full 
ellipse  in  transverse  section,  and  projecting  a  little  beyond  the 
socket.  In  the  upper  jaw  the  crown  begins  by  bulging  outward, 
with  a  smooth  convexity,  subsiding  as  it  gradually  expands,  and 
dividing  to  be  continued  along  the  middle  and  the  margin,  with 
intervening  concavities,  producing  an  undulated  surface  acroas 
the  broadest  part  of  the  crown.  The  marginal  convexities  or  ridges 
terminate  each  in  a  point  at  the  broadest  part  of  the  crown ; 
whence  the  plate-shaped  tooth,  having  thinned  off  to  an  edge, 
this  is  divided  on  each  side  into  five  or  six  small  points  ;  these 
denticulate  margins  converge  straight,  at  an  angle  rather  less 
than  a  right  one,  to  the  apex  of  the  tooth,  which  is  formed  by 
the  pointed  termination  of  the  median  convexity.  The  crown 
is  coated  by  a  polished  enamel,  of  jet  blackness  in  the  fossil, 
smooth  under  the  lens  upon  the  convexities,  finely  punctate  in 
the  hollows  of  the  expanded  part  of  the  crown.  The  whole 
tooth  in  the  upper  jaw  is  very  slightly  bent  backward  with  as 
slight  an  oblique  twist,  making  the  hinder  angle  overlap  the 
front  angle  of  the  crown  of  the  tooth  behind.  The  inner  surface 
of  four  of  the  hind  teeth  of  the  right  ramus  of  the  jaw  shows  a 
crown  with  a  large  proportion  of  the  serrated  part,  and  with  the 
borders  less  equal,  the  anterior  one  showing  as  many  as  nine 
points,  and  the  expanded  coronal  surface  is  uniformly  and  gently 
convex.  On  the  left  side,  in  an  extent  of  the  alveolar  border  of 
the  upper  jaw  measuring  4  inches,  there  are  19  sockets,  and  only 
one  tooth  missing.  On  the  right  side,  in  an  extent  of  34  inches, 
there  are  16  sockets,  and  3  teeth  missing.  The  fractured  part  of 
the  jaw  yields  evidence  of  the  usual  reptilian  provision  for  suc- 
cessional  teeth  in  reserve  alveoli,  containing  tooth  genus,  at  the 
inner  side  of  the  base  of  the  teeth  in  place.  The  teeth  gradually 
increase  in  size  from  the  hindmost  to  the  fifth  in  advance,  and 
then  gradually  decrease  in  size  to  the  fractured  forepart  of  the 
jaw.  Were  the  serrated  borders  of  the  terminal  half  of  the 
crown  to  be  worn  down,  the  teeth  of  the  Scelidosaurus  would  be 
like  those  referred  to  Hylaiosaurus  in  my  monograph  of  1856. 
There  is  no  evidence,  however,  that  any  of  them  have  been  so 
worn  down  ;  in  this  respect  they  resemble  more  the  teeth  of 
Echinodon,  the  upper  teeth  in  Scelidosaurus  differing  chiefly  in 
the  proportions  of  length  to  breadth  of  the  crown.  Whether  the 
anterior  teeth  had  the  simple  laniariforni  character  at  the  fore- 
part of  the  jaws  in  Scelidosaurus,  as  in  Echinodon,  remains  to  be 
proved.  The  finely  and  sharply  serrated  and  pointed  teeth  of 
the  Scelidosaurus  glided  upon  each  other,  the  upper  on  the 
outer  side  of  the  under,  like  the  blade-shaped  crowns  of  the 
camassials  of  feline  mammals  ;  and  yet  the  similarity  of  the 
teeth,  in  their  number  and  uniformly  small  size,  to  those  of  the 
modern  iguanas,  suggests  that  they  may  have  been  put  to  like 
uses.  The  compressed  serrate  crowns  in  those  herbivorous  lizards 
worked  obliquely  upon  each  other,  in  a  similar  seissor-blade 
way.  In  Iguanodon  the  dentition  is  obviously  modified  more 
decidedly  for  mastication  of  vegetable  substances.  In  Sceli- 
dosaurus it  is  adapted  for  division  of  such  substances,  but  it 
would  be  equally  effective  in  piercing  and  cutting  or  tearing 
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through  animal  textures.  If  this  dinosaur  occasionally  went  to 
sea  in  quest  of  food,  it  may  be  expected  to  present  in  the  fore- 
part of  the  jaws,  wanting  in  the  present  specimen,  kniariform 
teeth,  as  in  Echinodon,  for  the  prehension  and  retention  of 
living  prey.  Should  these  prove  to  he  absent,  and  the  dental 
series  to  begin  as  it  ends,  it  will  incline  the  balance  of  proba- 
bility to  the  phytophagous  nature  of  the  liassic  Scelidosaurus." 

(Owen,  British  Fossil  Reptilia  from  the  Oolitic  Formations; 
Palmontographical  Society's  Monographs.) 

SCHORLOMITE  is  a  dark  bluish  or  black  mineral,  having  a 
vitreous  lustre  and  a  conchoidal  fracture,  characters  which  give 
it  a  resemblance  to  schorl,  whence  its  name.  The  specific  gravity 
of  the  various  specimens  observed  has  ranged  from  3-74  to  3-80, 
and  the  hardness  is  about  7.  The  chemical  composition  has  been 
ascertained  by  several  chemists,  but  that  which  approaches  most 
closely  to  that  of  the  mineral  in  a  theoretically  pure  condition  is 
Whitney's,  as  given  below.  The  specimens  were  brought  from 
Arkansas, 

Silica   2566 

Titanics  acid  2'210 

Ferric  oxide  21-68 

Lime  29-78 

It  is  associated  with  elicolite  and  brookite  in  the  Ozark  Moun- 
tains, Arkansas,  and  is  also  found  at  Kaiserstuhl.  A  mineral 
which  differs  little  from  schorlomite  has  been  discovered  at 
Ivaara,  Finland,  and  has  been  described  by  Nordenskiold  under 
the  name  Ivaarite.  It  is  somewhat  lighter  than  schorlomite, 
and  the  proportion  of  silica  is  rather  less. 

(Dana,  A  System  of  Mineralogy,  5th  ed.) 

SCOLYMUS,  a  genus  of  plants  belonging  to  the  Cichoracew, 
and  the  only  one  of  that  group  which  possesses  a  resemblance  to 
thistles.  The  leaves  have  spiny  points,  and  the  flowers  are  of 
a  rich  saffron  colour.  The  species  inhabit  the  countries  sur- 
rounding the  Mediterranean  sea. 

SCOMBRID.E  [E.  C.  vol.  iv.  cols.  725,  72G].  As  formerly 
understood  and  denned,  this  family  comprised  a  great  number  of 
genera  and  species  which  presented  amongst  themselves  much 
variety  of  form  and  structure.  Of  late  years  it  has  been  con- 
sidered best  to  divide  the  old  family  into  several  smaller 
families.  Amongst  the  most  recent  definitions  of  the  restricted 
group  is  that  given  by  Dr.  Giinther,  which  is  thus  worded  by 
him  : — "  Body  generally  elongate,  compressed,  naked,  or  covered 
with  scales  of  small  or  moderate  size ;  eye  lateral.  Dentition 
variable.  The  infraorbital  bones  do  not  articulate  with  the 
prseoperculum.  The  spinous  dorsal  less  developed  than  the  soft, 
or  than  the  anal,  either  continuous  with  or  separate  from  the  soft 
portion,  sometimes  entirely  absent.  The  soft  dorsal  and  the 
anal  sometimes  divided  posteriorly  into  fmlets.  Ventral  tho- 
racic (jugular  in  Pteraclis  and  Hypsiptera),  sometimes  rudimen- 
tary, or  entirely  absent.  No  prominent  papilli  near  the  vent. 
Gill  opening  wide,  generally  seven  branchiostegals,  pseudo- 
branchiae  (absent  in  Coryphcena),  and  an  air-bladder  (absent  in 
Elacate,  Echeneis,  Stromateus,  and  Coryphana) ;  pyloric  ap- 

(10)  10  +  x 

pendages  generally  in  great  number.    Vertebrae,  j^j.-^-" 

He  subdivides  the  family  into  five  minor  groups,  named  respec- 
tively Scombrina,  Nomeina,  Cyttina,  Stromateina,  and  Cory- 
phoznina.  The  first  group  comprises  nine  genera,  viz.,  Scomber, 
Tliynnus,  Pelamys,  Auxis,  Cybium,  Naucrates,  Elacate,  Echeneis, 
Hypsiptera.  The  second  group,  Nomeina,  embraces  the  six 
genera,  G aster ochisma,  Nomeus,  Cubiceps,  Neptomenus,  Platystethus, 
Ditrema.  Cyttina  comprises  the  genera  Zeus,  Cyttus,  and 
Oreosoma.  Stromateina  includes  Stromateus  and  Centrolophus. 
Coryphcenina  is  formed  by  the  genera  Coryphcena,  Brama,  Taractes, 
Pteraclis,  Schedophilus,  Diana,  Ausonia,  Mene,  and  Lampris. 

The  mackerel  family  has  representatives  in  almost  every 
sea,  and  a  fair  proportion  of  the  species  are  met  with  on  the 
British  coasts.  In  the  sequel  we  shall  mainly  confine  our 
remarks  to  the  British  species.  The  best  known  and  the  most 
useful  to  man  as  an  article  of  food  is  the  common  mackerel.  It 
is  a  remarkably  active  and  powerful  swimmer.  It  ranges  over  a 
wide  oceanic  area,  frequenting  both  sides  of  the  North  Atlantic 
in  the  middle  latitudes.  On  the  European  side  the  most  southern 
point  is  the  Canary  islands.  It  is  constantly  moving  about  from 
place  to  place,  but  at  particular  seasons  of  the  year  the  shoals 
migrate  from  the  deeper  to  the  shallow  water  for  the  purposes  of 
reproduction  and  deposition  of  ova.  On  the  west  coast  of  Eng- 
land the  movement  on  shore  commences  early  in  the  year,  some- 
times in  February  ;  but  the  general  movement  does  not  usually 


take  place  before  March.  Frequently  the  first  comers  arc  for  the 
most  part  males.  The  weather  has  little  or  no  influence  in 
regulating  the  time  of  these  periodical  movements,  but  it  does 
cause  the  fish  to  swim  higher  or  lower  in  the  water.  From  this 
latter  circumstance  not  having  been  taken  into  account,  it  has 
doubtless  frequently  happened  that  shoals  have  passed  a  portion 
of  the  coast  line  without  having  been  perceived.  There  is  no 
foundation  for  the  supposition  that  the  mackerel  issue  in  great 
swarms  from  the  north  and  invade  the  shores  of  the  south. 
They  are  generally  distributed,  and  their  journeys  are  only 
local.  In  accordance  with  this,  it  is  found  that  the  individuals 
vary  slightly  according  to  locality.  In  the  Baltic  and  off  Sweden 
the  species  is  not  common,  and  the  individuals  are  usually 
small.  In  some  parts  of  the  Mediterranean  the  individuals  are 
small  and  dry ;  while  at  Nice  they  are  far  superior  in  size  and 
flavour.  The  British  mackerel,  more  especially  that  of  the  west 
coast,  is  believed  to  excel  all  others. 

Scomber  colias.  Like  the  common  mackerel,  this  species 
ranges  from  the  Mediterranean,  and  along  both  the  European 
and  American  shores  of  the  Atlantic.  It  is,  however,  rare  on 
the  south  coasts  of  Britain,  and  seems  to  be  less  frequently  met 
with  on  them  now  than  formerly.  Within  the  memory  of  some 
old  fishermen  specimens  were  notunfrequent,  but  for  some  years 
past  they  have  become  rare. 

Scomber  punctatus.  This  is  a  third,  and  very  rare  species. 
Only  one  specimen  seems  to  have  been  obtained  ;  it  was  caught 
in  a  scan,  at  Looe,  in  Cornwall,  July,  1848. 

S.  scriptus  is  a  species  described  by  Mr.  Couch,  of  which  a  few 
individuals  only  have  been  caught  off  the  Cornish  coast. 

Besides  the  above,  there  are  about  ten  exotic  species.  S 
pneumatophorus  seems  to  carry  on  the  distribution  of  the  genu 
from  the  southern  borders  of  the  range  of  the  common  mackerel, 
It  occurs  in  the  Mediterranean,  and  on  both  sides  of  the  At- 
lantic. It  ranges  as  far  south  as  the  Cape  of  Good  Hope.  One 
species  lives  in  the  Red  Sea  ;  a  few  in  the  seas  bounding  the 
south  coasts  of  Asia  as  far  east  as  China  ;  and  one  is  common  to 
the  seas  of  Amboyna  and  Australia. 

Thynnus  pelamys.  The  Bonito,  which  chiefly  abounds  in  the 
warmer  parts  of  the  Atlantic  and  Indian  oceans,  occasionally 
wanders  to  the  British  Isles.  Specimens  have  been  captured 
off  Scotland,  Ireland,  and  west  coast  of  England. 

T.  alalonga.  The  long-finned  tunny,  or  Germon,  as  Mr.  Couch 
calls  it,  is  another  species  which,  chiefly  frequenting  more 
southern  seas,  appears  occasionally  on  British  shores.  Mr. 
Couch  records  three  examples  :  two  were  taken  in  Mount's  Bay, 
Cornwall,  and  the  third  off  Portland.  The  other  species  of 
Thynnus  are  exotic,  but  have  a  similar  range  to  Scomber,  although 
probably  not  quite  so  extensive.  They  frequent  the  Atlantic, 
and  the  oceans  off  the  south  coast  of  Asia. 

Pelamys  Sarda.  This  is  a  very  powerful  swimmer,  and  pos- 
sesses active  predatory  habits.  It  occurs  in  the  Mediterranean, 
on  both  sides  of  the  Atlantic,  and  ranges  as  far  south  as  the 
Cape  of  Good  Hope.  Its  occurrence  so  far  north  as  Britain  has 
been  rarely  recorded,  but  one  individual  has  been  taken  as  far 
north  as  Montrose.  It  is  remarkable  for  its  high  animal  heat, 
which  sometimes  exceeds  that  of  the  water  by  10°  or  12°  The 
exotic  species  dwell  in  the  Red  Sea,  the  Mediterranean,  and  the 
Sea  of  Japan.    One  species  is  found  in  the  Pacific. 

The  only  other  British  species  of  this  family  not  mentioned  in 
the  E.  C.  is  Centrolophus  Britannicus,  which  was  first  found  off 
Cornwall  in  February,  1859. 

The  range  of  the  family  is  nearly  the  same  as  that  of  the 
principal  genus,  Scomber,  that  is,  from  the  North  Atlantic  on  the 
north-west  to  Australia  on  the  south-east.  Only  two  or  three 
species  range  into  the  Pacific  Ocean,  as,  for  instance,  Thynnus 
pacijicus,  Pelamys  chilensis,  and  Echeneis  lineata. 

(Giinther,  Catalogue  of  the  Acanthopterygian  Fishes  in  the 
British  Museum  Collection,  vol.  ii. ;  Couch,  A  History  of  the 
Fishes  of  the  British  Isles,  vol.  ii.) 

SIGILLARIA  [E.  C,  vol.  iv.  col.  766].  Comparatively  little 
positive  knowledge  has  been  acquired  of  late  years  respecting 
this  genus,  so  that  palaeophytologists  cannot  confidentially  assert 
what  its  minute  structure,  general  appearance,  and  affinities  are. 
The  natural  consequence  is  that  one  cannot  rely  on  the  species 
assigned  to  the  genus  really  belonging  to  it,  nor  that  the  cur- 
rent propositions  for  referring  certain  fragmentary  parts,  such  as 
leaves,  seeds  or  spore  cases,  roots,  &c,  are  trustworthy.  Hence 
we  ought  to  regard  the  species  of  Sigillaria,  and  various  gene  ra 
supposed  to  be  connected  with  it,  as  provisional  terms.  There  is 
no  question  that  Stigmaria  is  founded  upon  the  roots  of  Sigil- 
laria, since  the  connection  between  the  two  forms  has  been  se eo 
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and  described  by  Messrs.  Binney,  Dawson,  and  several  oilier 
observers.  In  Sti'jmaria  there  is  a  central  vascular  column 
surrounded  by  a  cylinder  of  sealarifonii  vessels,  the  whole  being 
enveloped  in  a  thick  layer  having  sonic  reseiulilanee  to  bark. 
The  outer  surface  of  the  cortical  layer  is  marked  with  numerous 
pits  from  which  long  cellular  rootlets  proceeded.  According  to 
Carruthers,  no  medullary  rays  are  developed  in  the  central  axis. 
According  to  Brongniart,  whose  description  of  the  stem  structure 
of  Sigillaria  is  the  best,  there  is  a  central  cellular  axis,  a  sur- 
rounding vascular  cylinder,  and  an  investing  thick  cellular  cor- 
tical layer;  he  also  states  that  the  vascular  cylinder  is  traversed 
by  medullary  rays.  This  last  observation  is  said  to  be  erroneous 
by  Carruthers,  who  endeavours  to  show  that  Brongniart  mis- 
took a  series  of  cracks  for  medullary  rays.  Dawson  also  is  of 
opinion  that  medullary  rays  exist.  The  presence  or  absence  of 
these  rays  is  of  importance  in  assisting  us  to  determine  the  affini- 
ties of  the  genus.  Dawson  regards  it  as  belonging  to  the  gym- 
nospermous  phoenogams,  while  Carruthers  ranks  it  amongst  the 
cryptogams  along  with  Lepidodendron. 

It  is  curious  to  notice  the  bias  which  the  above  views  have 
given  to  the  conclusions  of  the  observers  last  named  respecting 
the  relationship  of  the  fruits  found  in  the  coal  measures.  Daw- 
son admits  that  he  has  never  found  any  reproductive  organs 
attached  to  a  Sigillaria ;  but  he  observes  that  Sigillaria  is  the 
most  abundant  plant  in  the  carboniferous  period,  while  the  fruits 
named  Trigonocarpum  and  Rhabdocarpus  are  also  various  in 
structure,  and  exceedingly  abundant.  The  structure  of  the 
fruits  indicates  a  pha^iogamous  plant.  The  only  plants  which 
answer  the  conditions  are  conifers,  Sigillaria,  and  Calamodendron. 
The  first  are  not  abundant  enough  ;  and  the  last  genus  is  very 
closely  allied  to  Sigillaria.  If  then,  he  adds,  these  fruits  were 
not  produced  by  Sigillaria  they  were  formed  by  species  which 
were  very  abundant  in  the  living  condition,  but  very  rare  as 
fossils. 

Mr.  Carruthers  arrives  at  a  different  conclusion  ;  but  neither  he 
nor,  so  far  as  we  know,  any  one  else  has  ever  seen  the  attached 
reproductive  organs  of  Sigillaria.  It  has  been  observed  that 
some  beds  are  almost  wholly  composed  of  Sigillaria,  Stigmaria, 
and  cones  containing  spores  ;  and  that  similar  cones  are  exceed- 
ingly numerous  in  all  Sigillaria-cont&irimg  strata.  The  inference 
is  that  in  all  probability  the  abundant  cryptogamous  trunks  and 
roots  are  intimately  connected  with  the  abundant  cryptogamous 
spore  cases.  These  spore  cases  have  been  placed  in  such  genera  as 
Flemingites.  They  are  unquestionably  cryptogamous  organs  of 
fructification,  and  have  some  resemblance  to  those  borne  by  the 
Lycojjodium  of  the  present  day.  The  abundance  of  these  bodies 
is  something  almost  inconceivable.  Many  coals,  more  especially 
those  which  are  most  bituminous,  are  largely  composed  of  them ; 
indeed,  some  cases  are  shown  in  which  beds  from  a  few  inches  to 
several  feet  in  thickness  are  entirely  formed  of  sporangia.  These 
spore  cases  appear  in  the  coal  as  little  minute  coins,  sometimes 
having  their  edges  exposed,  and  sometimes  lying  flat  so  as  to 
look  like  discs.  These  discs  had  long  been  observed  in  coal, 
but  it  was  not  until  about  thirty  years  ago  that  their  true  nature 
was  known,  when  Professor  Morris  described  them  as  the  spore 
cases  of  cryptogams.  This  fact  seems  to  have  been  forgotten 
until  a  short  time  since  a  large  fragment  of  a  cone  was  found  in 
which  the  sporangia  retained  the  natural  position.  Then  it 
began  to  dawn  upon  the  mind  that  when  these  coal-beds  were 
forming,  the  land  was  covered  with  vast  forests  of  cryptoga- 
mous trees,  which  during  the  fruiting  season  were  loaded  with 
cones,  each  of  which  was  made  up  of  hundreds  of  leaves,  each  leaf 
supported  from  30  to  50  spore  cases,  and  each  spore  case  was 
filled  with  a  Lycopodium-like  powder  formed  of  thousands  of 
spores.  Such  is  the  multitude  of  the  sporangia  that  probably 
they  were  discharged  in  immense  showers,  like  those  formed 
when  the  vast  pine  forests  of  Scotland  and  Norway  shed  their 
pollen. 

The  evidence  is  indecisive,  so  that  until  more  positive  testi- 
mony is  forthcoming,  some  botanists  will  maintain  Sigillaria  to 
be  cryptogamous  and  others  dicotyledonous.  Dawson  recog- 
nizes considerable  differences  amongst  the  Sigillarice,  and  proposes 
to  divide  the  21  Nova  Scotian  species  into  6  provisional  genera, 
which  he  names,  Favularia,  Sternberg  ;  Ehytidolepis,  Sternberg  ; 
Sigillaria,  Brongniart ;  Clathraria,  Brongniart ;  Leioderma, 
Goldenberg  ;  and  Syringodendron,  Sternberg. 

(Dawson,  Q.  J.  Geol.  Soc.  xxii.  p.  95  et  seq. ;  Carruthers,  Q.  J. 
Geol.  Soc.  xxv.  pp.  248 — 254  ;  Huxley,  Sccntific  Opinion,  iii. 
pp.  4—6  ;  Carruthers,  Geol.  Mag.  ii.  p.  433  ;  vi.  p.  299.) 

SILICA,  a  compound  of  oxygen  and  silicon  in  the  proportion 
of  53-3  per  cent,  by  weight  of  the  former,  and  of  46*7  per  cent. 


by  weight  of  the  latter  element.  This  statement  is  admitted  to 
be  correct  by  all  chemists,  whatever  may  be  their  views  as  to  the 
chemical  formula  which  ought  to  be  assigned  to  this  substance; 
and,  so  far  as  weight  is  concerned,  it  agrees  with  the  proportion 
given  in  Silica,  E.  C,  vol.  iv.  col.  7(58,  when;,  however,  20  is 
a  misprint  for  21  ;  but  it  differs  from  that  given  under  Quaktz, 
E.  C,  vol.iv.  col.  510,  which  is  wrong.  The  element  silicon  has  not 
yet  been  found  in  the,  native  state,  but  several  modifications  of  it 
are  known,  each  of  which  has  its  own  distinctive  properties,  or, 
rather,  distinctive  intensities  of  properties.  The  account  given 
under  Silica,  E.C.,  vol.  iv.  col.7G7,  is  scarcely  correct,  since  it  will 
not  apply  to  all  the  modifications  of  silicon,  and  since  all  the  state- 
ments are  not  applicable  to  any  one  modification.  A  second  ac- 
count is  given  under  Silica,  E.G.',  A.  and  Sci.  Div.,  vol.  viii.  col. 
567,  and  as  this  is  not  only  correct,  but  supplies  what  is  wanting 
in  that  just  referred  to,wequote  it  here.  "  Silicon,  like  carbon  and 
boron,  exists  in  three  modifications.  As  above  prepared  it  is  a 
dull  brown  powder  ;  is  soluble  in.  and  heavier  than,  water  ;  is  a 
non-conductor  of  electricity  ;  is  soluble  in  hydrofluoric  acid,  and 
in  a  warm  solution  of  potash  ;  burns  readily  and  brilliantly  when 
heated  in  the  air,  and  is,  moreover,  amorphous  (Si  7).  If  the 
amorphous  silicon  be  strongly  heated,  it  becomes  semi-crystalline, 
or  graphitoidal  (Si  0)  ;  is  denser  and  darker  in  colour,  does  not 
burn  in  oxygen,  is  not  soluble  in  hydrofluoric  acid,  and  is  a 
conductor  of  electricity.  Crystalline  silicon  (Si  a)  occurs  in  the 
form  of  six-sided  prisms  or  pyramids,  whenever  the  process  for 
its  preparation  has  included  the  application  of  the  most  intense 
heat  of  a  wind  furnace."  The  reader  will  notice  the  gradation 
in  properties  according  to  the  density  of  the  varieties,  in  which 
respect  there  is  much  analogy  between  silicon  and  carbon.  The 
passage  quoted  gives  the  idea  that  the  density  is  increased  by  the 
application  of  heat  only  ;  but  it  is  probable  that,  as  in  the  case 
of  carbon,  the  increase  in  density  is  really  due  to  increase  in 
pressure,  and  that  heat  is  simply  the  means  by  which  the 
pressure  is  applied.  For  further  remarks  bearing  upon  this 
point,  see  Carbon,  E.  C.  S. 

In  Silica,  E.  C,  the  compound  so  named  is  said  to  consist  of 
3  parts  of  oxygen  and  1  of  silicon;  this  corresponds  to  the  formula 
Si03,  which  has  been  long  adopted  by  most  chemists  ;  but  of 
late  years  the  formula  Si02  has  been  extensively  employed. 
The  difference  depends,  not  upon  the  quantity  of  silicon  and  oxy- 
gen contained  in  silica,  but  upon  the  value  which  should  be 
assigned  to  the  combining  proportions  of  these  two  elements 
relatively  to  all  the  others.  In  the  formula  Si03  the  smallest 
combining  proportion  of  silicon  is  supposed  to  be  21,  and  of  oxygen 
8,  that  of  hydrogen  being  1  ;  but  in  the  formula  Si02,  the  com- 
bining proportion  of  silicon  is  valued  at  28,  and  of  oxygen  16, 
that  of  hydrogen  still  remaining  unity.  In  Si03  the  relative 
weights  of  the  two  elements  are  as  21  to  24  ;  and  in  Si02  they 
are  as  28  to  32.  The  proportion  is  the  same,  but  the  values  of 
the  terms  are  different.  There  are  many  reasons  why  28  i3 
preferable  to  21  as  the  atomic  weight  of  silicon  ;  but  as  this  sub- 
ject belongs  to  pure  chemistry,  it  would  be  out  of  place  to 
discuss  it  here. 

Silica  is  as  important  an  element  iu  the  inorganic  world  a3 
carbon  is  in  the  organic.  Silica  appears  to  be  the  active  mineral- 
ising agent  in  all  the  depths  of  the  earth,  while  carbonic  acid  is 
most  active  at  and  near  the  surface.  Silica  is  most  stable  and 
inert  when  in  its  densest  condition,  acquiring  activity  only  when 
it  has  been  somewhat  rarified,  as  by  the  action  of  heat  or 
water.  Carbonic  acid,  on  the  other  hand,  is  inert  when  iu  its 
normally  most  expanded  state,  becoming  active  only  when  it  has 
been  condensed  by  solution  in  water.  The  two  acids  are  in 
many  respects  the  antitheses  of  each  other,  inasmuch  as  the  same 
agent  frequently  produces  opposite  effects  upon  them.  Thus,  for 
instance,  the  application  of  heat  weakens  the  chemical  affinity  of 
carbonic  acid,  and  it  is  generally  easily  separated  from  its  com- 
pounds by  this  means ;  while  the  same  increase  of  heat  tends 
rather  to  strengthen  the  chemical  affinity  of  silicic  acid. 

Silica  is  common  almost  everywhere,  and  is  the  most  abundant 
of  known  compounds.  It  enters  into  the  composition  of  all  but 
one  of  the  groups  of  rocks,  the  exception  being  the  limestone 
group  ;  but  even  in  this  it  frequently  occurs  in  considerable 
quantities  as  an  accessory  ingredient.  On  the  average,  it  may 
be  estimated  that  silica  forms  one-half  the  weight  of  all  the 
rocks  known,  and  it  is  probable  it  forms  a  still  larger  proportion 
of  the  unknown  ones  which  lie  beneath  them.  Some  rocks 
consist  of  nothing  but  silica,  such  as  the  quartzites,  the  purer 
sandstones,  and  some  sands  ;  others  contain  about  75  per  cent, 
such  as  granite,  gneiss,  and  other  deeply-seated  rocks ;  others 
about  65  per  cent.,  such  as  mica  and  other  schist?,  whiih  gene- 
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rally  overlie  granite,  and  the  older  igneous  or  volcanic  rocks, 
such  as  some  of  the  porphyries,  traps,  &c.  ;  others,  again, 
contain  about  50  per  cent.,  such  as  the  more  recent  volcanic 
rocks.  So  generally  present  is  it,  that  several  of  the  classifica- 
tions of  rocks  are  based  upon  their  basic  or  acidic  character,  the 
basic  including  those  which  are  poor  in  silica,  but  rich  in  bases, 
while  the  acidic  includes  those  which  are  poor  in  bases  but  rich 
in  silica.  The  question  why  some  rocks  are  acidic  and  others 
basic  is  one  which  has  called  forth  a  large  amount  of  discussion, 
but  lithologists  are  far  from  being  agreed  as  to  what  is  the  correct 
answer,  although  it  is  one  of  the  most  important  questions  which 
has  yet  been  suggested  by  lithological  inquirers.  It  is  one 
which  cannot  be  considered  here,  but  as  the  nature  of  the  answer 
largely  depends  upon  the  extent  of  our  knowledge  of  the  history, 
properties,  and  changes  of  silica,  a  passing  allusion  to  it  must 
suflice. 

There  are  several  varieties  of  native  silica,  which  differ  in  their 
physical  properties  ;  but  the  most  common  are  those  which  pre- 
sent the  highest  degree  of  hardness,  insolubility,  infusibility,  and 
stability,  and  in  these  respects  they  exceed  most  minerals.  Hence 
it  happens  that  when  a  group  of  rocks  are  exposed  under  some- 
what similar  conditions  to  the  same  natural  destructive  or  rather 
disintegrating  agents,  the  more  highly  silicated  rocks  are  the 
least  affected.  Thus,  where  extensive  denudation  has  occurred, 
the  hills  and  mountains  are  formed  of  a  more  highly  silicated 
material  than  that  which  constitutes  the  bottoms  of  the  valleys. 
Again,  sands,  shingles,  and  all  the  other  accumulations  of  matter 
which  has  undergone  the  largest  amount  of  transport  and  grind- 
ing, are  almost  exclusively  of  a  highly  siliceous  nature.  Siliceous 
deposits  are  most  abundant  along  those  shore  lines  where  the 
waves  are  most  violent ;  and  they  are  also  more  abundant  in  the 
elevations  than  in  the  depressions.  These  facts  are  intimately 
connected  with  another,  viz.,  that  in  the  majority  of  cases  in 
which  mountain  masses  are  composed  of  unquestionably  sedimen- 
tary strata,  the  geologist  discovers  that  they  occupy  the  area 
upon  which  the  coast  iines  of  the  older  periods  of  the  world  were 
most  persistent.  Examples  of  this  are  afforded  by  the  Welsh 
mountains  in  Great  Britain,  and  the  Appalachian  range  in  North 
America.  Possibly  the  same  kind  of  generalization  will  apply  to 
the  mountains  formed  of  granite  and  other  highly  silicated  rocks, 
in  which  stratification  is  scarcely,  if  at  all,  perceptible,  when  we 
know  more  about  them  ;  and  it  is  also  possible  that  the  least 
highly  silicated  rocks  which  were  formed  in  the  earliest  geolo- 
gical periods  now  occupy  the  lowest  positions,  that  is,  lower  than 
most  of  the  rocks  of  contemporaneous  formation.  In  short,  it 
may  be  accepted  as  a  general  rule,  subject  to  exceptions  due  to 
modifying  circumstances  which  cannot  be  particularized  here, 
that  the  most  silicated  sedimentary  rocks  usually  occupy  higher 
positions  than  such  as  contain  little  or  no  silica ;  and  that  the 
most  mountainous  parts  of  a  given  area  generally  mark  the  posi- 
tions where  the  largest  quantity  or  greatest  thickness  of  hard 
silica  and  silicates  have  been  accumulated.  If  there  had  been 
but  one  land  of  silica  having  the  properties  of  quartz,  this  rule 
would  not  be  applicable,  since  a  quartzose  or  highly  silicated 
rock  when  once  reduced  to  the  fragmental  condition  would  have 
lost  its  resisting  qualities  as  a  mass,  and  would  have  rarely,  if  ever, 
regained  them,  supposing  all  other  conditions  to  have  remained 
unaltered.  There  is,  however,  a  second  kind  of  silica,  through 
the  intervention  of  which  the  sands  and  fragmental  deposits  are 
rendered  hard  and  durable.  We  propose,  then,  to  consider  here 
some  of  the  properties  of  the  two  kinds  of  sibca,  and  to  refer  to 
Sandstone,  E.  C.  S.,  for  an  account  of  the  usual  way  in  which 
friable  rocks  are  made  tough. 

Mineralogists  have  long  recognized  that  there  are  two  kinds  of 
silica,  but  they  failed  to  recognize  the  marked  character  of  their 
distinctness,  and  the  important  consequences  which  result 
therefrom.  They  were  known  as  the  soluble  and  insoluble 
modifications  ;  the  first  having  a  sp.  gr.  of  2'2,  and  the  second  a 
sp.  gr.  of  2-6.  They  present  the  same  relation  between  density 
and  alterability  as  occurs  in  the  element  silicon.  The  difference 
in  properties  appears  to  be  due  partly  to  some  agent  that  modifies 
the  intensity  of  the  attraction  of  molecule  for  molecule,  or,  as  it 
is  called  by  Graham,  idio-attraction  ;  and  partly  upon  some  altera- 
tion of  the  molecular  forces  whereby  the  silica  is  rendered  at 
one  time  crystalline,  and  at  another  colloidal  or  gum-like  in  its 
nature.  In  order  to  prevent  confusion,  the  one  variety  will  be 
called  silica,  insoluble  silica,  crystallized  or  crystallizable  silica  ; 
and  the  other  metasilica,  soluble  silica,  colloidal  or  gelatinous 
silica,  amorphous  silica ;  while  silicic  acid  will  be  used  as  a 
general  term  applicable  to  both. 

The  idio-attraction  of  a  colloid  such  as  metasilica,  appears  to 


be  somewhat  different  in  character  from  that  of  a  crystalloid 
such  as  silica,  since  in  the  former  case  simple  cohesive  attraction, 
takes  place  between  the  molecules,  while  in  the  latter  there  is 
the  same  kind  of  attraction  acting  with  greater  intensity  and  a 
certain  orderly  mode  of  arrangement.  It  would  appear  that 
there  are  certain  conditions  which  favour  the  action  of  the  regu- 
lating or  crystallizing  force,  and  that  when  they  are  absent  or 
counteracted  the  substance  assumes  the  amorphous  or  colloidal 
state.  Metasilica  is  capable  of  taking  up  almost  any  amount  of 
water,  and  its  solubility  depends,  in  a  great  measure,  upon  its 
degree  of  hydration.  Thus  a  jelly  which  contains  1  per  cent,  of 
metasilica  and  99  per  cent,  of  water  is,  according  to  Graham, 
soluble  in  5000  parts  of  water ;  if  it  contains  5  per  cent,  of  meta- 
silica it  will  dissolve  in  10,000  paits  of  water  ;  if  it  is  less  hy- 
drated  it  is  less  soluble ;  and  jf  it  is  rendered  anhydrous  it 
appears  to  be  absolutely  insoluble,  "  like  the  light,  dusty  silicic 
acid  obtained  by  drying  a  jelly  charged  with  salts,  as  in  the 
ordinary  analysis  of  a  silicate."  The  same  author  further  re- 
marks that  "the  liquidity  of  silicic  acid  is  only  affected  by  a 
change  which  is  permanent  (namely,  coagulation  or  pectization), 
and  by  which  the  acid  is  converted  into  the  gelatinous  or  pec- 
tous  form,  and  loses  its  miscibility  with  water.  The  liquidity 
is  permanent  in  proportion  to  the  degree  of  dilution  of  the  silicic 
acid,  and  appears  to  be  favoured  by  a  low  temperature.  It  is 
opposed,  on  the  contrary,  by  concentration  and  by  elevation 
in  temperature.  A  liquid  silicic  acid  of  10  or  12  per  cent,  pectizes 
spontaneously  in  a  few  hours  at  the  ordinary  temperature,  and 
immediately  when  heated.  A  liquid  of  5.  per  cent,  may  be  pre- 
served five  or  six  days  ;  a  liquid  of  2  per  cent,  for  two  or  three 
months ;  and  a  liquid  of  1  per  cent,  has  not  pectized  after  two 
years.  Dilute  solutions  of  '1  per  cent,  or  less  are  no  doubt  prac- 
tically unalterable  by  time,  and  hence  the  possibility  of  the 
soluble  silicic  acid  existing  in  nature.  No  solution,  weak  or 
strong,  of  silicic  acid  in  water  has  shown  any  disposition  to  de- 

Eosit  crystals,  but  always  appears  on  drying  as  a  glossy  colloidal 
yalite.  The  formation  of  quartz  crystals  at  a  low  temperature, 
of  so  frequent  occurrence  in  nature,  is  still  a  mystery.  I  can 
only  imagine  that  such  crystals  are  formed  at  an  inconceivably 
slow  rate,  and  from  solutions  of  silicic  acid,  which  are  extremely 
dilute.  Dilution  no  doubt  weakens  the  colloidal  character  of 
substances,  and  may  therefore  allow  their  crystallizing  tendency 
to  gain  ground  and  develop  itself,  particularly  where  the  crystal 
once  formed  is  completely  insoluble,  as  in  quartz."  It  is  par- 
ticularly noticeable  that  sibca  may  be  concentrated  in  water  to 
a  high  degree  without  assuming  the  solid  state  when  placed 
under  certain  conditions.  Thus  when  a  colloid  such  as  meta- 
silica is  dissolved  in  a  fluid  crystalloid  such  as  water,  and  the 
solution  is  placed  on  a  colloidal  membrane  resting  on  water,  the 
water  on  the  membrane  slowly  passes  through  it  to  join  the 
larger  mass  beneath,  and  leaves  the  metasilica  behind.  The 
solution  is  thus  rendered  stronger,  and  gradually  passes  from 
perfect  liquidity  to  a  fluid  having  the  consistency  of  a  thick  oil. 
When  the  concentration  is  carried  beyond  this  stage,  the  meta- 
silica separates  in  the  gelatinous  form  or  pectizes.  By  continu- 
ing the  process  more  water  is  separated,  and  the  jelly  divided 
into  a  hard  and  a  fluid  part,  which  Graham  calls  clot  and  serum. 
When  all  the  water  has  disappeared,  the  silicic  acid  remains  as  a 
hard,  stony,  vitreous  mass. 

These  strong  solutions  differ  from  ordinary  solutions  inasmuch 
as  the  particles  of  the  solid  dissolved  are  separated  from  the  sol- 
vent by  apparently  trivial  causes.  Indeed,  it  may  be  noticed  that 
Professor  Graham  avoids  the  word  "  solution,"  and  adopts  that  of 
"liquid."  But  neither  of  them  is  strictly  applicable  to  these 
peculiarly  constituted  fluids.  They  evidently  require  a  new  name. 
But  in  this  article  we  have  retained  the  old  one,  as  the  reader  may 
judge  from  the  context  what  is  the  meaning  to  be  attached  to  them. 
A  liquid  sibcic  acid  containing  5  per  cent,  of  the  acid  is  gelatin- 
ized in  about  an  hour  by  contact  with  pounded  graphite.  The 
change  is  due  to  some  physical  modification,  since  the  graphite  is 
chemically  inactive.  A  2  per  cent,  silicic  acid  is  gelatinized 
by  the  same  means  in  two  days.  Many  powders  have  the  same 
effect ;  as  also  many  alkaline  salts.  The  alkalies,  on  the  other 
hand,  act  powerfully  in  liquefying  the  silicic  acid  ;  that  is,  in  re- 
ducing it  to  the  condition  in  which  it  was  when  in  a  solution  of 
the  ordinary  character.  Thus,  according  to  Professor  Graham,  1  part 
of  caustic  soda,  dissolved  in  10,000  parts  of  water,  will  liquefy 
200  parts  of  metasilica  (estimated  dry)  in  60  minutes,  at  100°  C. 
"  The  alkali,  too,  after  liquefying  the  gelatinous  colloid,  may  be 
separated  again  from  it  by  diffusion  into  water  upon  a  dialyzer. 
The  solution  of  these  colloids  in  these  circumstances  may  be 
looked  upon  as  analogous  to  the  solution  of  insoluble  organic 
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colloids  witnessed  in  animal  digestion,  with  the  difference,  that 
the  solvent  lluid  here  is  alkaline,  not  acid.  Liquid  silicic  acid 
may  he  represented  as  the  peptone  of  gelatinous  silicic  acid  ;  and 
the  liquefaction  of  the  latter  by  a  trace  of  alkali  may  he  spoken 
of  as  the  peptization  of  the  jelly."  As  a  certain  class  of  writers 
have  attributed  much  importance  to  high  temperatures  in  the 
formation  of  siliceous  minerals,  the  behaviour  of  silica  under 
such  circumstances  must  not  he  overlooked.  Silica  fuses  at  ahout 
2,000°  C,  or  an  intensity  of  heat  far  ahove  that  required  to  fuse 
iron  ;  hut  when  fused,  and  then  allowed  to  cool,  it  retains  a  gela- 
tinous consistency  in  which  it  is  capable  of  being  drawn  into 
threads  until  far  below  its  fusing  point,  or  at  a  low  red  heat. 
Tins  remarkable  property  is  possessed  by  many  other  suhstances, 
and  is  termed  surfusion  or  superfusion  by  Fournet,  who  considers 
it  to  he  a  full  explanation  of  the  known  facts  which  indicate  the 
plasticity  of  native  silica.  The  molecular  condition  of  silica  which 
lias  been  reduced  to  the  gelatinous  state  hy  means  of  heat,  appears 
to  be  (indistinguishable  from  that  possessed  hy  it  when  gelatinized 
by  other  means.  On  this  branch  of  our  subject,  however,  there 
is  room  for  much  further  inquiry. 

Si  licic  acid,  then,  varies  in  its  nature  according  to  the  conditions 
hy  which  it  is  surrounded  ;  and  it  remains  for  future  inquirers 
to  ascertain  more  precisely  what  those  conditions  are,  in  order 
that  we  may  gain  a  more  thorough  knowledge  of  the  nature  of 
this  compound  than  we  now  possess.  The  denser  form,  or  silica, 
occurs  native,  as  quartz  and  its  varieties ;  while  the  lighter  form 
or  metasilica,  is  not  known  in  the  native  state,  as  it  always  occurs 
in  combination  cither  with  water,  as  in  opal,  or  a  base,  as  in  the 
nietasilicates.  For  further  particulars  respecting  silicic  acid  in  its 
native  state,  see  Quartz,  E.  C.  S.  There  is,  however,  one  group 
of  compounds  which  require  mention  here,  on  account  of  the  in- 
terest which  may  attach  to  them  from  a  physiological  point  of 
view.  Silicic  acid  combines  with  water  to  form  hydrates.  By 
appropriate  means,  a  portion  of  this  water  may  be  replaced  by  a 
corresponding  proportion  of  glycerine,  alcohol,  and  other  oxy- 
hydro-carhons,  and  each  of  these  products  may  occur  either  in 
the  perfectly  dissolved  state,  or  in  the  intermediate  viscous  fluid 
form,  or  as  a  jelly.  Professor  Graham  proposes  to  call  the  liquid 
and  gelatinous  hydrates  of  silicic  acid  hydrosol  and  hydrogcl.  The 
corresponding  alcoholic  compounds  he  calls  alcosol  and  alcogcl  of 
silicic  acid  ;  and  etherosol,  etherogel,  glycerosol,  glyccrogcl,  &c,  of 
silicic  acid,  indicate  the  compounds  in  which  ether,  glycerine,  &c, 
occupy  the  place  of  the  water  in  the  hydrate.  He  then  makes  the 
following  observations  on  this  group  of  compounds.  Their  pro- 
duction implies  a  wider  range  of  affinity  than  could  well  be  indi- 
cated. The  organic  colloids  are  no  doubt  invested  with  similar 
powers  of  combination,  which  may  become  of  interest  to  the  phy- 
siologist. The  capability  of  a  mass  of  gelatinous  silicic  acid  to 
assume  alcohol,  or  even  oleine,  in  the  place  of  water  of  combi- 
nation, without  alteration  or  disintegration  of  form,  may  perhaps 
afford  a  clue  to  the  penetration  of  the  albuminised  matter  of  mem- 
brane hy  fatty  and  other  insoluble  bodies,  which  seems  to  occur 
in  the  digestion  of  food.  Still  more  remarkable  and  suggestive 
are  the  fluid  compounds  of  silica.  The  fluid  alcohol  compound 
favours  the  possibility  of  the  existence  of  a  compound  of  the 
colloid  albumen  with  oleine,  soluble  also,  and  capable  of  circu- 
lating with  the  blood.  The  feebleness  of  the  force  which  holds 
together  two  substances  belonging  to  different  physical  classes — 
one  being  a  colloid,  and  the  other  a  crystalloid — is  a  subject  de- 
nerving  notice.  When  such  a  compound  is  placed  in  a  fluid,  the 
superior  or  diffusive  energy  of  the  crystalloid  may  cause  its  sepa- 
ration from  the  colloid.  Thus,  in  hydrated  silicic  acid,  the  com- 
bined water  (a  crystalloid)  leaves  the  acid  (a  colloid)  to  diffuse 
into  alcohol  ;  and  if  the  alcohol  be  repeatedly  changed,  the  whole 
of  the  water  may  be  removed,  alcohol  (another  crystalloid)  taking 
its  place.  The  liquid  in  excess,  or  the  alcohol  in  the  present  case, 
gains  entire  possession  of  the  silicic  acid.  The  process  is  reversed 
if  alcohol  be  placed  in  a  considerable  volume  of  water.  Such 
changes  illustrate  the  predominating  influence  of  mass.  Even 
the  compounds  of  silicic  acid  with  alkalies  yield  to  the  decom- 
p<  r-ing  force  of  diffusion.  The  compound  of  silicic  acid  with 
one  or  two  per  cent  of  soda,  is  a  colloidal  solution,  and  when 
placed  in  a  dialyzer  over  water  hi  vacuo,  to  exclude  carbonic  acid, 
Buffers  gradual  decomposition.  The  soda  diffuses  off  slowly  hi 
the  caustic  state. 

Many  writers  express  surprise  that  silica  should  have  an  ex- 
tremely weak  acid  character,  and  yet  form  remarkably  stable 
compounds.  The  anomaly  would  probably  lose  much  of  its 
force  if  the  conditions  under  which  the  acid  acts  were  more  fully 
taken  into  account.  For  example,  take  the  rases  of  carbonic  and 
sulphuric  acids.    Under  ordinary  conditions  carbonic  acid  is  a 
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gas,  so  that  when  it  forms  a  solid  carbonate  its  solidity  is  due  to 
its  chemical  affinity,  or  attractive  force,  towards  the  substance  it 
combines  with.  When  any  circumstance  is  brought  to  bear  upon 
the  carbonate  which  would  diminish  the  intensity  of  the  attrac- 
tive force  between  the  carbonic  acid  and  base,  it  renders  the  acid 
more  easily  converted  into  the  gaseous  form.  As  is  well  known, 
it  does  not  require  much  to  do  this  ;  so  that  by  raising  the  tem- 
perature to  a  moderately  high  degree,  all  carbonates  are  decora- 
posed.  The  same  remark  applies  to  sulphates j  but  as  sulphuric 
acid  is  a  liquid  under  ordinary  conditions  there  is  more  difficulty 
in  rendering  the  sulphuric  acid  sufficiently  rare  to  destroy  its 
chemical  affinity.  Silica  in  its  ordinary  state  is  a  solid,  so  that 
in  its  case  a  far  greater  amount  of  heat  would  be  required  to 
reduce  its  density  to  so  low  a  degree  as  shall  overcome  its  che- 
mical affinity.  Thus  a  degree  of  heat  which  would  render  silica 
fluid,  and  best  adapted  for  entering  into  chemical  combination, 
would  render  carbonic  and  sulphuric  acids  too  rare.  It  evidently 
depends  upon  conditions,  whether  we  call  a  given  acid  weak  or 
strong.  Every  acid  is  weak  under  one  set  of  conditions,  and  strong 
under  another  ;  but  it  conveys  a  false  impression  to  call  one  acid 
weak  and  another  strong  because  the  conditions  happen  to  be 
favourable  for  the  one  and  unfavourable  for  the  other.  As  has 
already  been  noticed,  it  should  be  remembered  that  carbonic  acid 
is  a  gaseous  substance  and  silicic  acid  a  solid  one  ;  that  they  are 
at  opposite  ends  of  the  scale  with  respect  to  heat ;  and  that  car- 
bonic acid  requires  to  be  condensed  before  it  will  combine  at  the 
ordinary  temperature,  while  silica  requires  to  be  rarefied.  This 
consideration  seems  partially  to  explain  the  comparative  fixity  of 
native  silicates.  That  silicic  acid  does  not  combine  with  much 
intensity  of  action  is  probably  due  to  its  slight  solubility  in  water, 
whereby  it  is  only  enabled  to  act  slowly,  and  upon  small  quan- 
tities of  base.  If  a  comparison  could  be  made  between  similar 
masses  of  silicic  and  carbonic  acids,  having  the  same  degree  of 
concentration,  it  appears  doubtful  whether  silicic  acid  coidd  then 
be  called  weak  in  contrast  with  carbonic  acid.  There  is  probably 
a  third  form  of  silica,  but  as  yet  little  is  known  ahout  it.  Like 
opal,  it  has  a  low  density,  the  specific  gravity  being  2-2 — 23  ;  and, 
like  quartz,  it  crystallizes  in  the  rhombohedral  system,  but  the 
forms  are  quite  distinct  from  those  of  quartz.  It  usually  occurs 
in  hexagonal  tables,  arranged  in  groups  of  three ;  whence  the  dis- 
coverer, von  Rath,  proposes  to  call  the  new  mineral  Tridymice. 
It  is  found  in  small  sharply  defined  crystals,  in  the  cavities  of  a 
porphyry,  associated  with  iron-glance  and  hornblende,  at  Cerro 
S.  Cristobal,  near  Pachuca,  Mexico.  Rath's  description  will  be 
found  in  vol.  exxxiii.  of  '  Poggendorf 's  Annalen.' 

(Graham,  Proc.  Roy.  Soc.  xiii.  p.  335  [1864].) 

SILURIAN  SYSTEM.  [E.  C.  vol.  iv.  cols.  770-774  ;  Geology, 
E.  C.  vol.  ii.  col.  975  et  scq\\.  In  the  absence  of  any  sound  prin- 
ciples whereby  to  determine  the  vertical  boundaries  of  the  Silurian 
System  of  rocks,  geologists  vary  amongst  themselves  as  to  the 
strata  which  ought  to  be  considered  its  bottom  beds.  Thus 
Sedgwick  has  made  the  Wenlock  beds  the  base  of  the  Silurians 
[Cambrian  Rocks,  E.  C.  vol.  i.  col.  728] ;  Lyell  and  many  others 
consider  them  to  terminate  downwards  with  the  Llandeilo  series, 
[Geology,  E.  C.  vol.  ii.  col.  975] ;  and  Murchison,  who  is  followed 
by  the  officers  of  the  Geological  Survey,  terminate  them  with 
the  Lingula  flags.    [Silurian  System,  E.  C.  vol.  iv.  col.  771.] 

In  this  article  the  term  Silurian  System  will  be  considered  to 
mean  all  the  strata  from  the  Passage  beds  to  the  base  of  the 
Llandeilo  formation  ;  but  for  the  sake  of  comparison  we  shall 
have  occasion  to  allude  more  than  once  to  the  Lingula  flags, 
which  are  to  be  considered  as  pre-Silurian.  The  following 
tabular  view  contains  the  latest  opinions  of  Sir  R.  I.  Murchison 
on  the  classification  of  the  older  Palasozoic  strata. 


A  series  of  greenish  grey  shales,  containing  lenticular 
pockets  of  hard  grey  grit ;  with  abundance  of  crus- 
tacean and  plant  remains,  Lingula  cornea,  and  fish  frag- 
ments. 


If 


Si 


Thin  bedded  yellowish  sandstones  with  crustaceans 
(Pcocilopod),  plaut  and  fish  remains,  Lingula  cornea  f 
var.  minima  (Sow.),  Orthoccras,  riutyschisma  hclicitis, 
Modiolopsis,  Ueyricnia,  &c.  Localities  :  Ledbury,  Lud- 
low, Downton,  Kington,  Lesrnahago. 


•J4  f  Yellowish,  greenish,  and  grey,  argillaceous  sandy  mud- 
^  §  stone  with  calcareous  lenticular  and  nodular  masses,  and 
6,2  /  many  species  of  Urachiopoda,  Chonctcs  lata,  RhffnchonHIm 
g'S  |  nucula,  Discina  rugata,  Orihis  lunato.  ami  <>.  elegit  n  Inlet, 

"§    with  Orthonota  amggcijlina,  Serp'tl  te*  I  •ngissuuus,  ice. 

Kq  {  Loc.  :  Whitclitfe,  Ludlow,  Hal  vera,  LdMgii  ;>'. 
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Groy,  pale  yellow  or  brown  shales,  with  bands  of  argil- 
laceous limestone  in  the  upper  part,  and  containing  great 
numbers  of  Strophomena  filosa,  8.  depressa,  llhynchonella 
nucula,  if.  navicula,  and  Linaiila  Lewisii ;  the  lower  por- 
tion also  consisting  of  beds  of  argillaceous  limestone,  filled 
with  Pentamerus  Knightii,  P.  aalealus,  Strophomena 
euglypha,  Atrypa  reticularis,  Lingula  striata,  with 
Proetus  Stokesii,  Phacops  caudalus,  &c.  Loc:  Whitcliffe, 
,  Aymcstry,  View  Edge,  Onibury. 

Yellowish  grey,  hard  flaggy  and  nodular  argillaceous 
shales,  with  occasional  beds  of  impure  limestone,  and  con- 
taining concretionary  nodules  of  fossiliferous  blue  lime- 
(  stone;  the  upper  portion  oontains  Lingula  lata,  Graplo- 
litcs  Ludensis,  and  Cardiola  inter r upta ;  in  tho  middle 
portion  Phragmoccras  and  Lituites  occur ;  and  in  the  lower 
Phacops,  &c.  Loc. :  Yinnal  Hill,  Mocktree,  Stokes YVood, 
Onibury. 

Argillaceous  or  semi-cry stallino  limestone,  and  lenti- 
cular masses  of  concretionary  matter,  abounding  in  organic 
remains,  especially  Crinoidea,  Coclenterata,  Crustacea,  and 
Brachiopoda ;  Spirifera  plicatclla,  S.  clevata,  Athyris 
s  S  \  tumida,  Atrypa  reticularis,  llhynchonella  Stricklandii, 
JB.  borealis,  11.  Wilsonii,  Orthis  rustica,  Strophomena 
S  antiquaia,  Discina  Lorbesii,  and  Obolus  Davidsonii,  being 
most  typical.  Loc. :  Wenlock  Edge,  Dudley,  Walsall, 
May  Hill,  &c. 
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1  j  occasional  beds  of  sandstone  ;  fossils  resembling  those 
abovo.  Loc. :  Wenlock,  Dudley,  Walsall,  Malvern,  Usk, 
&c. 


Dark  grey  semi-indurated  limestone,  with  much  car- 
bonate of  lime  in  veins,  and  occasional  bands  of  argil- 
laceous nodules,  &c,  also  sandy  beds  in  places;  lllccnus 
iliumastus),  llarriensis,  Orthis  Davidsonii,  0.  elcganlula, 
var.  Loc. :  Woolhope,  Walsall,  &c. 
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Thin-bcddcd  flaggy  sandstones  and  slaty  beds;  fossils 
s  /  comparatively  rare  in  places,  especially  in  the  gritty  beds. 
I  |  Loc. :  Flintshire,  Denbighshire,  Tarannon  river  banks, 
&0. 


fe  « 


a 


?=i  (  Grey  and  yellowish  sandstones  (occasionally  conglome- 
3  §  rates)  with  bands  of  limestones,  rich  in  organic  remains, 
§vg  /  especially  Brachiopoda ;  Pentamerus  oblongus,  Rhyncho- 

g    nclla,   Urlhida,  &.c.    Loc. :  May  Dill,  Shelve,  Tort- 

^  V  worth,  &c. 


Hard  sandstones,  conglomerates,  and  flaggy  shaly  beds ; 
the  fossils  closely  allied  to  those  of  the  Upper  Llandovery 
scries;  but  distinguished  by  Pentamerus  lens,  and  by 
unconformity. 


Shelly  sandstones,  shales  and  slaty  beds,  with  quartz- 
ose  grits,  conglomerates,  and  occasional  limestone  or  cal- 
careous bands;  fossils  numerous,  especially  Echinoder- 
.  mata,  Crustacea  (Trilobitcs),  Polyzoa,  and  Brachiopoda  ; 
\  of  the  last  nearly  fifty  [?  70]  species,  including  Orthis 
Actonicc,  and  0.  Jlabellulum.  Loc. :  Caradoc,  Hordesley, 
Norbury,  Bala,  Snowdon,  Wexford,  Kildare. 

'  Dark  grey  flagstones,  occasionally  calcareous,  with  black 
slates  containing  Graptolites,  &c.  The  Llandeilo  flags 
comprise  two  groups,  Upper  and  Lower.  Lingula;,  Obo- 
lellce,  Discinm,  and  Orthidm  occur  in,  and  characterise 
this  group  of  rocks  with  Ogygia  Buchii,  Asaphus 
I  tyrannus,  and  Trinucleus  conccntricus.  Loc. :  Llandeilo, 
Builth,  Shelve  district,  Cader  Idris,  &c. 

Dark  grey  and  ferruginous  slates,  sandy  shales,  and 
hard  bluish  flags,  with  occasional  bands  of  pisolitic  iron,  ore, 
much  felspathic  matter  in  lines  and  thin  beds  ;  the  Lower 
and  Upper  Tremadoc  slates  contain  numerous  genera  of 
j  (  Trilobites,  Ogygia  scutatrix,  Asaphus  Homfrayi,  A^glina, 
Trinucleus,  &c,  also  Heteropod  and  Pteropod  Moflusca, 
&c,  with  Graptolites  (Diplograpsus pristis  and  D.  folium), 
and  Orthis  alata  and  0.  testudinaria.  Loc. ;  StiperStones, 
Tremadoc,  Portmadoc,  Ffestiniog,  Dolgelley,  Dudreath,  &c. 
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A  great  series  of  black  and  dark  shales,  grey  and  brown 
thin  slaty  flagstones  and  sandstones,  with  siliceous  grits 
and  quartzites  (Stiper  Stones),  occasionally  crowded  with 
fossils,  and  always  having  the  characteristic  Lingula  {Lin- 
gulella)  Davisii.    It  is  equally  remarkable  for  its  Crus- 

i  tacea  (Paradoxidcs,  Olenus,  Agnostus,  PLymenocaris,  &c). 

\Loc,  :  Dolgelley,  Barmouth,  Ffestiniog,  St.  Davids,  &c. 


n  |     Dark  green,  grey,  black  and  brown  flags,  also  grits  and 

Vr  r-u-o      I  conglomerates  occurring  at  Harlech,  Anglesea.  Llanberris, 
jiocKb.     |  gt  DliVids,  tho  Longmynd,  &c.,  with  few  fossils. 

t  mnrvTun  (    "  Fundamental  gneiss"  of  Murchison.  Western  proraon- 
ltt  ci        \  tories  of  Ross  and  Sutherland>  tho  Lewis,  Lews  or  Long 
|  Island,  including  Harris  and  other  parts  of  the  Hebrides. 

In  the  British  Isles  the  superficial  area  over  which  the  Silurian 
strata,  together  with  the  Lingula  flags,  are  exposed  is  nearly 
33,000  square  miles.  Of  these  7000  occur  in  England  and  Wales, 
18,420  in  Scotland,  and  probably  about  7000  in  Ireland.  The 
largest  Silurian  area  is  possessed  by  Scotland,  which  country  is 
so  largely  formed  of  these  rocks,  that  not  more  than  one-third  of 
its  surface  is  composed  of  rock  strata  of  earlier  and  later  ages.  On 
looking  at  a  geological  map  of  the  British  isles,  the  eye  is  at  once 
struck  by  a  certain  general  arrangement  of  the  direction  or 
strike  of  the  outcrops  of  the  various  formations.    They  are  pre- 
dominantly south-easterly  and  north-westerly  in  the  southern 
portions  of  the  kingdom,  if  we  exclude  the  Wealden  area  of 
Kent  and  Sussex.    Towards  the  north  the  trend  becomes  more 
nearly  N.  anil  S.    Throughout  all  this  area  the  prevailing  dip 
is  towards  the  S.E.  and  E.,  so  that  in  proceeding  from  E. 
to  W.  we  generally  pass  from  newer  to  older  rocks.  Hence 
with  the  exception  of  a  few  insulated  patches  all  the  Silurian 
rocks  are  developed  in  the  extreme  west.    In  England  we  tra- 
verse full  developments  of  the  tertiary  and  secondary  strata  in 
proceeding  N.W.,  and  the  same  thing  happens  in  travelling  along 
the  eastern  coasts.    In  Scotland  the  tertiaries  and  secondaries 
occur  in  a  few  scattered  masses  only;  and  the  south-eastern  shores 
of  the  southern  half  consist  chiefly  of  the  carboniferous  strata. 
As  the  general  strike  is  a  little  to  the  E.  of  N.  and  W.  of  S.,  and 
the  average  dip  is  easterly,  it  is  in  harmony  with  the  prevailing 
structure  of  the  whole  island  that  the  Silurian  strata  should 
form  so  large  a  proportion  of  the  Scottish,  and  that  they  should 
occur  almost  everywhere  but  the  S.E.  corner.    It  is  also  in 
accordance  with  this  structure  that  they  should  rest  upon  older 
rocks  in  the  N.W.,  which  rocks  are  now  known  to  be  the  oldest 
in  the  British  Isles.    These  last  have  been  assigned  to  the 
Laurentian  series,  and  are  to  be  met  with  at  the  places  mentioned 
in  the  foregoing  table.    In  Wales,  however,  or  rather  in  the 
country  to  the  west  of  the  Longmynd,  the  Abberley,  the  Mal- 
vern, and  the  May  Hill  ranges,  there  is  an  important  difference 
in  the  general  strike  and  dip  ;  the  strata  are  thrown  into  vast 
imdulations,  are  broken  by  numerous  faults  of  enormous  throw, 
and  are  arranged  in  the  form  of  a  basin  (or  rather  half  a  basin), 
the  fragmentary  edges  of  which  are  composed  of  the  older  Cam- 
brian series.    These  are  the  general  features,  which  are  not  at 
all  disproved  by  the  fact  that  there  are  a  few  inliersof  Cambrian 
rocks,  as  well  as  outliers  of  old  red  sandstone,  carboniferous 
limestones,  coal  measures,  and  Permian  in  the  various  parts  of  the 
basonic  area.    Details  justifying  these  general  remarks  will  be 
given  in  the  sequel ;  but  for  the  present  it  will  suffice  to  say 
that  the  edge  of  this  basin  or  bay  follows  a  curvilinear  line  from 
St.  Bride's  Bay  to  Usk,  the  Malverns,  the  Longmynds,  and 
Denbighshire. 

The  Llandeilo  series  is  an  enormous  mass  of  deposits,  which, 
in  Shropshire,  has  been  estimated  to  have  a  thickness  of  14,000 
feet.  Sir  B..  Murchison  divides  it  stratigraphically  into  Llan- 
deilo flags  and  Lower  Llandeilo,  in  the  foregoing  table  ;  but  in 
his  '  Siluria '  this  division  is  not  generally  indicated,  while  the 
former  is  treated  as  though  it  were  the  same  from  top  to  bottom 
It  is  very  probable,  however,  that  there  are  three  distinct  forma  • 
tions,  that  is,  three  series  of  rock  strata,  each  of  which  is  marked 
by  its  own  peculiar  fauna,  and  which  have  few  species  in 
common.  They  have  been  named  in  various  ways.  The  lowest  is 
known  as  the  Tremadoc  slates,  the  Arenig  group,  the  Skiddaw 
group,  and  Lower  Llandeilo.  The  second  is  the  Llandeilo  flags 
of  Wyatt-Edgell.  And  the  third  is  the  Upper  Llandeilo  flags  of 
Wyatt-Edgell,  and  the  upper  portion  of  the  Llandeilo  flags  of 
Murchison.  In  Shropshire  the  siliceous  grits  of  the  Stiper 
stones  are  overlain  by  slightly  micaceous  grey  flagstones,  which 
acquire  a  brownish  colour  by  weathering.  These  alternate  with 
beds  of  a  darker  colour,  and  more  schistose  character.  The  whole 
series  has  the  same  strike  (N.N.E.)  and  the  same  dip  (N.N.W.) 
as  the  Stiper  stones,  and  their  thickness  is  estimated  at  about 
3000  feet.  Fossils  occur  in  the  flagstones,  but  are  more  abun- 
dant in  the  black  earthy  slates.  The  more  characteristic  species 
occurring  here  are  : — Obolella  plumlca,  Redonia  Anglica,  Ribeiria 
complanata,  Orthoccras  Avelinii,  O.  encrinale,  JEylina  binodosa, 
Trinucleus  Murchisoni,  and  Encrinites.  In  North  Wales,  as  for 
example,  near  Manod  Bach,  sandstones  probably  belonging  to 
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the  Upper  Lingula  flags  pass  up  into  others  of  a  more  flaky  and 
micaceous  character,  which  are  interhedded  with  thin  flaky 
slates.  Farther  to  the  west,  as  in  the  Penrhyn  peninsula,  and 
near  Arenig-baeh,  the  slates  acquire  a  greater  and  the  sandstones 
a  less  proportional  development.  They  are  also  much  interhedded 
with  volcanic  ashes  and  porphyries,  whereby  their  aggregate 
thickness  is  enormously  increased,  although  the  purely  sedi- 
mentary portions  are  probably  not  nearly  so  thick  as  the  cor- 
responding portions  further  cast.  Amongst  the  fossils  cited  from 
these  beds  may  be  mentioned : — Orthis  calligramma,  Ogygia  tiel- 
tvynii,  Calymene  parvifrons,  var.  Mnrchisoni,  JEgl/VMb  grandis, 
Trinuclcus  Gibbsii,  and  Linguldla  Jhivisii.  In  Whitesand  Bay, 
near  St.  Davids  Head,  the  Lingula  flags  graduate  upwards  into 
dark-coloured  schists  and  slates,  which  contain  Ogygia  peltala, 
Trinuclcus  Gibbsii,  and  Agnosias  pisiformis.  Above  these  are 
black  schists  which  belong  to  the  Llandeilo  flags. 

The  Lower  Llandeilo  flags  consist  of  black  shales  and  white 
sandstones  near  Builth  in  Radnorshire,  and  near  Wellfield. 
Farther  west,  as  at  Llandeilo,  in  Carmarthenshire,  and  at  NaT- 
berth  in  Pembrokeshire,  it  is  chiefly  composed  of  flaggy  sand- 
stones, and  large  beds  of  limestone.  Wherever  exposed  they 
contain  Asaphus  tyrannus,  A.  pcltastes, Ogygia  Buchii,vav.  convexa, 
Calymene  catnbrensis,  Trinuclcus  favus,  Lichas  patriarchies,  Beller- 
ophon  bilobatus,  Lingula  granulata,  L.  attenuate,,  and  Orthis 
striatula. 

The  Upper  Llandeilo  flags  occur  at  Builth,  and  at  Abereiddy 
Bay  :  they  consist  of  dark  slates  and  black  graptolitic  shales. 
The  commoner  graptolites,  such  as  Didymograpsus  Murchisoni, 
and  Diplograpsus  pristis,  being  more  especially  abundant  in  the 
bottom  beds.  The  fauna  comprises,  in  addition  to  the  Grapto- 
lites just  mentioned,  Asaphus  corndensis,  Ogygia  Buchii,  ordinary 
var. ;  Barrandia  Cordai,  B.  radians,  B.  longifrons,  B.  Portlockii, 
Calymene  duplicata,  Trinuclcus  jimbriatus,  Oheirurus  Se.dgwicldi, 
Ampyx  nudus,  Agnostus  Maccoyi,  Lingula  Ramsayi,  Bellcrophon 
perturbatus,  M urchisonia  simplex,  Modiolopsis  inflata. 

The  igneous  rocks  are  developed  most  largely  in  the  Lower 
Llandeilo  flags,  and  occur  in  greater  or  less  abundance  in 
most  parts  of  Wales.  In  the  Shelve  and  Corndon  district,  for 
example,  there  are  numerous  scams  or  beds  of  felspathic  ashes 
between  the  west  flank  of  the  Stiper  stones  and  Marrington 
Dingle,  near  Chirbury.  In  the  space  of  about  45  square  miles, 
in  the  neighbourhood  of  Hyssington,  there  are  17  of  these  seams. 
They  alternate  with  schists  and  shales,  and  in  consequence  of 
their  superior  hardness  they  appear  as  conspicuous  ridges.  In 
addition  to  these,  there  are  beds  of  a  more  massive  character, 
which  are  described  by  Murchison  as  being  felspathic  agglomer- 
ates, and  slaty  porphyries  with  crystals  of  felspar.  These 
alternate  with  schists  containing  Trilobites,  while  fragments  of 
organic  remains  have  even  been  found  in  the  midst  of  beds 
entirely  composed  of  volcanic  matter  ;  Ogygia  Buchii  is  amongst 
the  fossils  thus  represented.  Similar  phenomena  occur  in  all  the 
hilly  districts,  extending  from  Llandegly  to  Carneddau  and 
Builth.  The  intrusive  rocks  are  chiefly  coarse-grained  greenstones 
and  felstones.  In  North  Wales  the  volcanic  phenomena  are  dis- 
played on  a  still  larger  scale,  and  under  such  circumstances  as  to 
indicate  that  the  volcanic  deposits  were  formed  under  the  same 
conditions,  and  at  about  the  same  time,  as  those  just  alluded  to. 

These  igneous  rocks  are  similar  to  those  of  the  eastern  district, 
and  are  of  two  kinds,  which  Professor  Ramsay  terms  eruptive  and 
contemporaneous,  which  words  are  used  by  him  for  want  of  more 
precise  ones.  By  eruptive  is  meant "  all  those  bosses,  dykes,  &c, 
not  surface  lavas,  that  lie  among  the  other  rocks,  and  may  even 
in  some  cases  consist  of  parts  of  the  strata  amid  which  they  lie, 
that  have  themselves  been  melted."  And  the  word  contempo- 
raneous is  meant  to  imply  that  these  rocks  "  were  poured  out  as 
lava  or  showered  abroad  as  ashes,  in  general  terms,  contempo- 
raneously with  the  formation  of  the  strata  amid  which  they 
immediately  lie."  These  eruptive  rocks  are  considered  to  be  of 
two  kinds,  viz.  (1),  felspathic  and  quartz  porphyries  and  syenite, 
and  (2)  greenstones.  And  the  contemporaneous  rocks  also  are 
grouped  into  two  divisions,  according  as  they  are  (1)  felspathic 
porphyries  or  lava  beds,  or  (2)  felsphathic  and  calcareous  volcanic 
ashes.  The  great  bulk  of  these  ash  beds  occupies  a  low  horizon  in 
the  Llandeilo  flags,  and  they  are  thickest  in  particular  spots. 
Thus  at  Cader  Idris  the  ashes  have  a  thickness  of  3300  feet,  an 
E.  and  W.  strike,  and  a  southerly  dip.  They  are  described  by 
Sclwyn  as  being  vesicular,  calcareous  and  felspathic  ashes,  inter- 
stratified  with  arenaceous  and  felspathic  slaty  beds,  them- 
selves generally  more  or  less  ashy,  and  sometimes  conglomeratic 
ond  brecciated.  Near  their  upper  boundary  is  a  band  of  blue 
alatc,  nearly  100  feet  thick,  which  passes  to  the  east.   Above  tliis 


band  is  an  enormous  mass  of  felspar  porphyry.  On  tracing  the 
ash  beds  towards  the  S.W.,  they  are  seen  to  gradually  thin  out 
as  we  approach  the  coast,  and  almost  disappear  near  Llanegryn. 
Near  Dolgelly  the  igneous  rocks,  retain  the  same  stratigraphical 
position  ;  the  vesicular,  calcareous,  and  conglomeratic  ashes  arc 
surmounted  by  the  blue  slaty  band,  which  itself  underlies  the 
porphyry,  or,  rather,  porphyry-like  rock  ;  for  although  porphy- 
ritic,  Professor  Ramsay  says  it  is  readily  distinguishable  from  a 
genuine  crystalline  porphyry,  "  for  its  crystals  look,  not  as  if 
separated  from  the  matrix  during  the  process  of  cooling,  but  rather 
as  if  they  had  been  showered  out  along  with,  and  mechanically 
embedded  in,  an  ashy  paste.  They  are,  besides,  often  broken, 
and  pebble-like  fragments  and  slaty  flakes  occur  in  the  enveloping 
spathose  matter."  In  the  Arran  range  vesicular  volcanic  ashes, 
like  those  at  Dolgelly  and  in  the  Cader  Idris  district,  underlie  a 
felspar  porphyry.  They  arc,  however,  chiefly  felspathic  and 
rarely  calcareous.  They  are  also  more  streaky,  owing  to  the 
occurrence  of  lenticular  patches  of  coarse  felspathic  volcanic  con- 
glomerate, containing  both  rounded  and  angular  fragments,  the 
rounded  ones  owing  their  shape  apparently  to  the  action  of  water. 
There  are  a  few  beds  of  slate  intcrstratilied  with  the  ashes.  The 
thickness  of  the  whole  series  here  is  about  3300  feet.  Further 
north  the  porphyry  and  ashes  rapidly  thin  off,  for  at  Moid  Dhu 
their  thickness  has  diminished  to  about  1100  feet.  At  Drws-y- 
nant-isaf  felspathic  and  calcareous  ashes  underlie  the  felstones, 
while  above  them  a  second  series  of  ashes  commence  near 
Penmaen,  and  reach  a  considerable  thickness  (700  or  800  feet)  in 
the  Arenigs,  and  dip  towards  the  east.  They  arc  barely  percep- 
tible in  the  higher  summits  of  the  Arrans  and  at  Cader  Idris,  and 
as  we  proceed  north  they  increase  in  thickness,  while  the  lower 
ashes  gradually  thin  away,  and  are  only  represented  by  a  few 
unimportant  streaks  in  the  country  north  of  Moel-llyfn-nant. 
The  upper  ashes  occupy  a  considerable  extent  of  ground  in  the 
neighbourhood  of  Arenig,  but  die  off  towards  the  E.  and  N. 
From  these,  and  other  facts  not  mentioned  here,  we  gather  that 
the  lavas  and  volcanic  ash  deposits  are  chiefly  developed  along  a 
curvilinear  line  from  near  the  mouth  of  the  river  Dovey  to  within 
a  short  distance  of  the  Snowdon  area,  and  that  they  are  accumu- 
lated about  certain  centres,  such  as  Cader  Idris,  AiTan  Mowddy, 
and  other  elevated  peaks,  from  which  they  thin  out  as  we  recede 
from  such  points.  From  their  mode  of  arrangement,  from  the 
frequent  evidence  of  a  rude  kind  of  stratification,  and  from  the 
occasional  presence  of  fossils,  we  seem  to  see  plain  evidence  that 
in  the  earlier  period  of  the  Llandeilo  flag  submarine  volcanoes 
were  constantly  pouring  forth  streams  of  lava  and  showers  of 
ashes.  There  are  also  igneous  or  volcanic  rocks  at  and  around 
Snowdon,  but  these  were  formed  at  a  later  period,  or  during  the 
deposition  of  the  Caradoc  series  of  strata. 

The  Llandeilo  series  are  entirely  absent  all  along  the  eastern 
border  of  the  Silurian  area,  and  apparently  they  were  never  depo- 
sited so  far  east.  Thus  at  Wenlock  Edge  the  Caradoc  beds 
rest  on  the  old  Cambrian  grits ;  at  the  Malverns,  Lower  Llan- 
dovery conglomerates  rest  upon  beds  of  Lingula  flag  age  ;  and 
at  May  Hill,  Upper  Llandovery  beds  rest  upon  Harlech  grits. 
In  all  these  cases,  therefore,  the  Llandeilo  series  is  entirely  unre- 
presented. 

Passing  now  to  the  Caradoc  or  Bala  beds,  we  find  that  they 
consist  mainly  of  clays  and  sands,  -with  occasional  bands  of  lime- 
stones. The  sands  are  most  developed  towards  the  eastern 
borders,  while  the  argillaceous  and  calcareous  deposits  are  most 
developed  in  the  more  central  portions  of  "Wales.  In  Shropshire 
the  lowest  beds  are  sandy  shales  with  bands  of  sandstone  so  filled 
with  shells  as  to  have  a  strong  calcareous  nature  ;  these  are 
succeeded  by  light-coloured,  yellowish  sandstones,  which  pass 
into  coarse  grits  in  places,  such  as  for  instance  the  sharp  ridge  of 
Hoar  Edge.  Above  these  are  shale,  followed  by  sandstones, 
which,  like  those  at  a  lower  level,  arc  rendered  more  or  less 
calcareous  by  the  abundance  of  shells  contained  in  them.  These 
sandstones  are  remarkable  for  their  soft  and  sectile  character, 
one  rarely  met  with  amongst  strata  of  such  high  antiquity.  The 
higher  part  of  these  beds  is  marked  by  a  flag-like  laminated 
structure,  and  is  exceedingly  fossiliferous.  It  passes  up  into 
earthy  shales  abounding  in  Trinuclcus  conccntricus.  The  more 
abundant  fossils  in  the  lower  portion  of  the  Shropshire  Caradocs 
are  : — Diplograpsus  2)ristis,  D.  foliaccus,  Orthis  calligramma,  0.  tes~ 
tudinaria,  Lingula  attenuata,  Palwarca  clongata,  Orthonota  nasuta, 
Ctenodonta  varicosa,  Theca  triangularis,  Bcyrichia  complicata,  Tri- 
nucleus  concentricus.  In  the  higher  beds  the  most  abundant 
species  are  Calymene  Blumenbachii,  Homalonotus  bisulcitus,  Pha- 
cops  truncato-caudatus,  Tentaculites  Anglicus,  Orthis  rcs})crtilio, 
0.  elegantula,  Stroplwmcna,  a  species  bke  S.  grandis,  S.  tenui- 
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striata,  S.  bipartita,  Lcptaina  sericca,  L.  transversals,  Modiolopsis 
orbicularis,  Otenodonla  varicosa,  Bdlerophon  bilobatus,  and  B. 
acutus.  Associated  with  the  last,  though  less  common,  are  Lichas 
laxatus,  Gornulites  scrpularius,  Discina  oblongata,  Orthis  Actonicc, 
0.  biforata,  Murchisonia  simplex,  Cijclonema  crcbristria,  and  Cornu- 
laria  Sowerbyi.  In  the  highest  shales  Trinuclcus  conccntricus  is 
particularly  abundant,  These  same  beds  are  continued  west- 
wardly, appealing  at  intervals  in  the  undulations  of  the  strata, 
and  forming  the  summit  of  Snowdon,  in  which  district  they  are 
largely  interbedded  with  volcanic  rocks.  It  is  owing  to  this 
circumstance  that  the  actual  distance  between  the  lowest  and 
highest  beds  of  the  series  are  farther  apart  in  North  Wales  than 
in  Shropshire,  although  in  the  latter  area  the  sandstones  and 
shales  are  about  4000  feet  thick,  while  the  limestones  and  sand- 
stones forming  the  Caradoc  series  at  Bala  and  to  the  west  of  it 
are  not  more  than  1050  feet  thick.  In  North  Wales  the  Caradoc 
sandstones  are  liner,  and  the  limestones  are  thicker,  indicating  a 
greater  average  depth  of  water.  It  is  also  to  be  noticed  that  the 
west  beds  are  harder,  and  seldom  present  the  soft  and  occa- 
sionally mud-like  character  of  some  of  the  Shropshire  strata. 
The  Caradoc  beds  occupy  a  very  wide  superficial  area  in  South 
Wales,  in  consequence  of  the  slight  general  dip  of  the  strata,  and 
the  numerous  undulations  into  which  they  have  been  thrown. 
The  Caradoc  beds  thin  out  rapidly  towards  the  southern  edge. 
Thus  from  the  right  bank  of  the  Towy  to  Mynydd-y-fiair  the 
Llandeilo  schists  pass  into  more  arenaceous  beds  with  occasional 
calcareous  courses,  and  these  pass  by  pebbly  beds  into  Llandovery 
rocks.  These  arenaceous  beds  represent  the  Caradoc  formation,  and 
are  of  inconsiderable  thickness.  Proceeding  a  little  to  the  N.  of 
W.  to  Cwm-y-gwern,  the  Llandeilo  is  overlain  by  sandy  shales 
with  calcareous  courses  containing  Caradoc  fossils,  such  as  Trinu- 
clcus scticornis,  Staurocephalus  Murchisoni,  Orthis  insularis,  0. 
Actonice,  0.  vespcrtilio,  0.  calligramma,  Leptana  transversalis, 
L.  quinquccostata,  L.  tcnuicincta,  Cyclonema  crcbristria,  Jlahjsites 
catenulatus.  Farther  north,  or  in  Cilgwyn  Park,  the  Llandeilo 
beds  are  dark  earthy  slates,  containing  such  Caradoc  fossils  as 
Trinuclcus  seticornis,  Asaphus  Powisii,  Ilhcnus  Bowmanni,  Orthis 
spiriferoides,  0.  biforatus,  0.  insularis,  Bdlerophon  bilobatus,  B.  no- 
dosus,  Theca  triangularis,  Sphmronitcs  balthicus,  and  Pleurocystites. 
Caradoc  beds  appear  beneath  the  Llandovery  at  Blaen-y-cwm, 
south  of  Llandovery,  and  farther  north  between  Rhayader  and 
Builth.  They  also  occur  to  the  west  of  Llandeilo,  as  at  Llan- 
petcr  Fclfry  in  Pembrokeshire,  and  at  Sholeshook  near  Haver- 
fordwest, and  they  are  well  developed  throughout  the  vast  area 
comprised  by  the  counties  of  Carmarthen,  Cardigan,  Radnor,  and 
Montgomery,  covered  in  places  by  Llandovery  deposits.  On  the 
other  hand,  t  he  Caradoc  beds  are  not  represented  in  the  Malvern 
Hills,  where,  as  has  already  been  stated,  the  Lingula  and  Upper 
Llandovery  beds  occur  in  close  contiguity  ;  nor  in  the  May  Hill 
district  ;  nor  in  several  districts  of  limited  area  in  Shropshire 
and  Radnorshire.  The  evidence,  therefore,  indicates  that  the 
Caradoc  series  never  extended  so  far  S.S.E.  and  probably  E.  as 
the  underlying  Llandeilo  and  overlying  Llandovery  rocks  ;  and 
that  in  certain  areas  of  Shropshire  and  Radnorshire  the  deposits 
of  the  Llandeilo  period  were  elevated  in  places  above  the  sea 
level  of  the  Caradoc  period.  On  the  whole,  the  sea  appears 
to  have  retreated  somewhat  westwardly  in  the  area  under 
notice  ;  but  it  made  a  temporary  inroad  towards  the  east  in  the 
Wenlock  district.  The  general  upward  transition  from  shales 
and  fine  sands  into  coarse  grits  and  conglomerates  also  points  to 
a  shallowing  of  the  water  and  encroachment  of  the  land  towards 
the  west. 

The  Llandovery  series  is  divided  into  the  Upper  and  Lower. 
The  land  underwent  great  changes  during  the  period  of  their 
deposition,  and  more  especially  during  the  middle  part  of  this 
period.  The  marked  distinction  between  the  two  halves  does  not 
seem  to  depend  upon  unconformity,  but  upon  the  fact  that  the 
Lower  Llandovery  follows  the  general  strike  and  dip  of  the  sub- 
jacent Silurian  beds,  while  the  LTpper  Llandovery  partakes  of 
the  general  N.E.  strike  and  S.E.  dip  which  prevails  throughout 
the  Uppe  r  Silurian  and  the  great  majority  of  subsequent  deposits. 
The  Lower  Llandovery  appears  to  have  had  its  eastern  boundary 
on  the  western  flanks  of  the  land  stretching  from  the  Longmynds 
in  the  north  to  the  Malverns  and  May  Hill  in  the  south,  whereas 
the  shore  edge  of  the  Upper  Llandovery  terminated  westwardly, 
along  the  eastern  borders  of  Wales,  while  its  continuation  in  the 
opposite  direction  indicates  recession  from  the  ancient  shore  line. 
The  changes  which  occurred  were  evidently  very  great,  but  we 
are  not  in  a  position  yet  to  fully  comprehend  their  nature  and 
extent.  They  do  not,  however,  appear  to  have  been  accompanied 
by  a  corresponding  change  in  the  organic  world,  for  most  of  the 


Llandovery  species  range  from  the  bottom  to  the  top  strata.  The 
phenomena  appear  to  be  of  purely  local  importance  ;  so  that 
although  it  may  be  convenient  to  group  the  Lower  Llandovery 
with  the  Lower  Silurian,  and  the  Upper  Llandovery  to  the 
Upper  Silurian  upon  stratigraphical  grounds,  we  believe  these 
reasons  will  only  be  of  force  in  the  district  before  us,  and  that 
the  examination  of  the  Llandovery  series  in  other  countries, 
together  with  its  general  pal  aeon  tological  character  in  all 
countries,  do  not  seem  to  warrant  this  division  of  the  series, 
There  is  only  one  place  in  England  and  Wales  where  the  rela- 
tions of  the  Upper  and  Lower  Llandovery  to  each  other,  and  to 
the  beds  above  and  below  them,  are  shown,  viz.,  Noeth  Orug, 
which  is  a  few  miles  north  of  Llandovery.  There  the  Upper 
Llandovery  lies  to  all  appearance  conformably  upon  the  Lower 
Llandovery,  and  both  occur  in  a  synclinal  fold,  with  a  S.W.  and 
N.E.  strike,  and  underlain  by  Caradoc  beds.  This  fold  is,  how- 
ever, abruptly  terminated  on  the  S.E.  by  a  fault,  which  is 
immediately  succeeded  by  Upper  Llandovery  and  the  Upper 
Silurian  strata.  In  the  Lower  Llandovery  of  Ndetb  Grug  the 
following,  among  other  fossils,  have  been  obtained  : — Iltcenns 
Bowmanni,  Lichas  laxatus,  Murchisonia  simplex,  Orthis  insularis, 
0.  calligramma,  0.  Actonicc,  Utrophomcna  bipartilp,,  Leptana 
sericca,  Cyclonema  crcbristria,  Lituites  cornu-arietis,  Orthoccras 
bilineatum,  Atrypa  marginalis,  Orthis  elegantula,  0.  occidentalis, 
Htrophomcna  antiquata,  8.  pecten,  Conularia  Soiverbyi,  Bdlerophon 
dilatatus,  Orthoccras  ibex,  Orthis  rcversus,  Bhynchonella  furcata, 
R.  angustifrons,  Raphistoma  tubercularis,  Petraia  subduplicata, 
and  V.  elongata.  On  the  eastern  flanks  of  the  Longmynds  the 
Upper  Llandovery,  represented  by  a  coarse  conglomerate,  rests 
uncomformably  upon  Cambrian  rocks,  and  dips  S.E.  Farther 
S.E.  it  appears  in  a  conformable  position,  and  retaining  its 
dip  in  the  same  direction,  between  Caradoc  and  Wenlock  beds. 
The  most  characteristic  fossils  in  it  here  are  Pentamerusoblongus, 
P.  lens,  Atrypa  hemisphecrica,  Bhynchonella  decemplicata,  Stropho- 
mena  comp>rcssa,  Leptama  sericca,  Orthis  calligramma,  0.  biforata, 
Cyclonema  crcbristria,  &c.  On  the  banks  of  the  Onny  the  Llan- 
dovery is  represented  by  a  thin  calcareous  band  ;  on  tracing  it 
north-easterly,  or  towards  the  Wrekin,  the  series  accpiires  a 
greater  thickness,  being  increased  in  bulk  by  the  interposi- 
tion of  sandstones  and  conglomerates  beneath  the  limestone  bed, 
whose  characteristic  fossil  is  Rhynchonella  decemplicata.  It  con- 
tinues as  far  as  the  Wrekin  and  Buildwas.  When  followed  to- 
wards the  S.W.  the  Llandovery  occurs  as  a  quarlzose  pebbly  con- 
glomerate, passing  into  a  hard  coarse  grit  at  Corton,  and  as  a 
siliceous  grit  and  conglomerate  in  Radnorshire.  The  Upper 
Llandovery  occurs  as  a  sandstone  and  conglomerate,  containing 
Pentamerus,  on  the  west  flanks  of  the  Malverns,  where  it  rests 
upon  Lingula  flags,  and,  like  all  the  Silurian  rocks  in  this 
district,  it  has  a  N.  and  S.  strike,  with  a  dip  to  the  west  at  a 
high  angle.  The  thickness  is  estimated  at  600  feet.  The  usual 
fossils  are  Pentameri,  Atrypa  hemisphazrica,  Rhynchonella  decem- 
plicata, Petraia  subduplicata,  Orthis  calligramma,  Ctenodonta 
Eastnori,  C.  subccqualis,  Bdlerophon  trilobatus,  IFolopella  obsoleta, 
Lingula  crumena,  and  species  of  Pterygotus.  A  small  patch  of 
Upper  Llandovery  occurs  in  the  Woolhope  valley,  and  it  is  also 
represented  at  May  Hill  and  at  Huntley  Hill.  At  Huntley  Hill 
the  series  consists  of  purple  and  green  shales  and  sandy  beds, 
which  pass  into  hard,  coarse  grits,  and  yellowish  fine  micaceous 
sandstones.  On  the  whole,  they  dip  steadily  towards  the 
W.N.W.,  and  contain  Atrypa  hemisphecrica,  Orthis  calligramma, 
Rhynchonella  decemplicata,  with  Pentameri.  These  are  succeeded 
by  light  grey  sandstones  and  grits,  with  Pentameri-hke  shelb, 
such  as  Stricklandinia  lens  and  S.  lineatus,  associated  with  Atrypa 
reticularis,  Strophomena  pecten,  and  S.  arenacea.  Farther  to  the 
S.,  or  in  the  Tortworth  district,  the  oldest  visible  rock  is  an 
Upper  Llandovery  sandstone.  Strata  of  similar  age  occur  in  the 
easternmost  developments  of  the  Silurian  strata,  as  in  the  lower 
Lickey  Hills,  in  Worcestershire,  and  near  Barr,  in  Staffordshire. 
At  Lickey  they  are  quartzites,  which  graduate  upwards  into  coarse 
grits  and  sandstones,  in  which  Stricldandinia  lens  occurs.  To  the 
E.  and  S.  of  Lickey,  as  at  Cobnar  and  Kendal  End,  these  sand- 
stones are  surmounted  by  Lower  Wenlock  shales  and  limestones. 

The  Wenlock  group,  wdiich  is  so  profuse  in  forms,  indivi- 
dually, specifically,  and  generically,  presents  great  variation  in  its 
Uthological  character,  including,  as  it  docs,  shales,  limestones,  and 
sandstones.  Its  beds  are  best  developed  along  the  border  lands 
of  England  and  Wales.  In  proceeding  from  N.  to  S.  along  this 
area,  the  lowest  Wenlock  strata  are  coarse  sandstones  in  the  N., 
shales  and  finer  sandstones  in  the  middle  district,  and  limestone 
in  the  S.  In  most  places,  they  rest  upon  Llandovery  rocks,  and 
clip  S.E.   In  Denbighshire,  and  at  Marloes  Bay,  the  bottom  Wen- 
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lock  beds  are  sandstones,  which  are  called  Denbighshire  grits,  at 
Noeth  Grug  and  in  Radnorshire  they  1'orm  the  Tarannon  shales, 
while  on  the  flanks  of  the  Malverns  the  Woolhope  limestone  is 
the  lowest,  part  of  the  Wenlock  formation.  Tin-  s 1  rata  also  indi- 
cate a  transition  from  shallow  to  deeper  water  in  passing  towards 
the  east;  and  in  connection  with  this  it  is  noticeable  that  whereas 
in  Shropshire  the  Wenlock  group  rarely  exceeds  1 OOO  feet  in  thick- 
ness, its  dimensions  are  more  than  doubled  in  N.  Wales,  since  it 
is  almost  always  the  case  that  in  contemporaneous  deposits  those 
deposited  in  the  deeper  water  are  far  less  thick  t  han  those  formed 
nearer  shore  or  in  shallower  water.  The  Denbighshire  ^rita  and 
Tarannon  shales  are  confined  to  comparatively  limited  areas.  The 
lowest  widely  spread  Wenlock  strata  are  the  Woolhope  beds,  which 
arc  generally  thick  bedded  limestones,  which  are  interbedded 
with  argillaceous  bands  in  some  places,  and  sandy  ones  in  others. 
The  limestones  are  thicker  in  Radnorshire  than  in  Shropshire,  and 
in  these  counties  contain  Bumastus  Barricnsis,  Phacops  caudatus, 
Encrinurus  variolaris,  Leptaina  laevigata,  Acroculia  prolotypa,  Pen- 
tamerus  Knightii,  Atrypa  hemisphecrica,  Staurocephalus  Murchi- 
soni.  At  Woolhope  these  beds  are  represented  by  limestones  and 
shales,  in  which  the  chief  fossils  are  Bumastus  Barricnsis,  lloma- 
lonotus  delphinocephalus,  Phacops  caudatus,  Cornulites  scrpularius, 
Ortlwceras  annulatum,  KuomjMalus  scidptus,  Spirifer  elevatus,  Stro- 
phomena  imbrex, S.  pecten,  S.  depressa,  Leptaina  transversalis,Orbicu- 
loidea  Forbesii,  Atrypa  reticularis,  Bhynchonclla  WiUoni,  Orthis 
clegantula.  At  May  Hill,  in  the  Malvern  district,  on  the  flanks  of 
the  Lickey  Hills,  Worcestershire,  and  in  the  Barr  District,  Staf- 
fordshire, the  Woolhope  beds  are  represented  by  somewhat  similar 
strata,  containing  the  same  group  of  fossils.  The  Wenlock  shale 
is  an  upward  development  or  continuation  of  the  shales  in  the 
Woolhope  beds.  It  is  weU  developed  from  Coalbrook-dale  in 
the  north  to  the  Malverns  in  the  south.  In  Denbighshire  it  is 
represented  by  hard  slaty  sandstones,  in  Shropshire  by  argilla- 
ceous  shales,  which  become  finer  in  texture  and  more  calcareous 
as  they  are  foUowed  southwards.  In  a  few  spots,  however,  they 
are  somewhat  sandy  and  gritty.  The  principal  fossils  in  this 
division  of  the  Wenlock  group  are  : — 


Orthis  clegantula. 
Strophomena  pectcn. 
S.  depressa. 
Atrypa  marginalis. 
A.  reticularis. 
A.  tumida. 
Spirifcr  plieatellus. 
Orthis  biloba. 
0.  hybrida. 
O.  rustica. 
Leptajna  depressa. 
L.  transvcrsalis. 
Pentamerus  linguifcr. 
Ehynckonclla  rotundata. 
E.  depressa. 
E.  Stricklandi. 
E.  deflexa. 
E.  sphxrica. 
E.  navicula. 
Cardiola  interrupts. 
Euonjphalus  funatus. 


E.  alatus. 
Pileopsis  haliotis. 
Bellerophon  wenlockensis. 
P.  dilatatus. 
Theca  Forbesi. 
T.  anccps. 

Orthoccras  subundulatus. 
0.  primxvum. 
Lituitcs  articulatus. 
L.  Biddulphii. 
L.  gigauteus. 
Encrinurus  puuetatus. 

E.  variolaris. 
Calymenc  Blumenbacbi. 
C.  tuberculosa. 
Phacops  caudatus. 

P.  longicaudatus. 
Cornulites  scrpularius. 
Favositcs  alvcolaris. 

F.  fibrosus. 
Graptolitlius  priodon. 


The  Wenlock  limestone,  the  highest  member  of  the  Wenlock 
groivp,  occurs  in  thick  beds,  which  differ  from  those  of  the  Wool- 
hope  limestone  in  having  a  highly  concretionary  structure.  The 
concretions  are  frequently  many  feet  in  diameter,  and  are  more 
purely  calcareous  than  the  non-concretionary  part  of  the  lime- 
stone. These  concretions,  or  "  hailstones,"  as  they  are  called,  may 
be  well  seen  near  Wenlock.  The  limestone  thins  out  rapidly 
from  Wenlock  towards  the  S.W.,  and  on  the  banks  of  the  Sugg 
a  few  calcareous  concretions  are  all  that  represent  it,  while  in 
Radnorshire  and  in  Marloes  Bay  it  can  scarcely  be  traced.  It  is 
absent  in  the  other  parts  of  Pembrokeshire,  and  throughout  the 
counties  of  Brecon  and  Carmarthen.  It  is,  however,  well  de- 
veloped in  the  east,  as  in  the  Malvern,  Woolhope,  May  Hill,  and 
Usk  districts.  The  well-known  Dudley  limestone  of  Castle  Hill 
and  the  Wren's  Nest,  is  the  same  as  the  Wenlock  limestone. 
The  species  found  in  this  limestone  are  exceedingly  abundant  ; 
the  most  important  of  them  are  :— 


llalysites  catenularius. 
Favosites  fibrosus. 
F.  asper. 
F.  cristatus. 
Heliolites  interstinctua, 
H.  tubulatus. 
II.  petalifonnis. 


Strophomcna  euglypha. 
S.  h'losa. 
S.  depressa. 
Pentamerus  galeatus. 
Spirifer  plieatellus. 
S.  trapezoidalis. 
S.  crispus. 


GVcnites  juniperinus. 
Syringopora  bifurcata. 
Omphyina  turbinata. 
0.  lubturbinata. 
Alveolites  Eabeohoi. 

Oyathophyllnm  truncattun. 
0.  articulation. 

Aoervnlaria  luxurians. 
Pericchocrinus  moniliformis. 
Orthoceras  annulatum. 
0.  BrightiL 
Bellerophon  dilatatus. 
1!.  wcnloekeiiflis. 
Conularia  Sowerbyi. 
Euompbalus  carinatus. 
E.  BCUlptUS. 
E.  discors. 
E.  funatus. 
E.  rugOBUS. 
Orthonota  cingulata. 
Avieula  reticulata. 
Pterinea  retroflexa. 
P.  planulata. 


Spirifer  elevatus. 
Ortbis  ruslica. 
0.  clegantula. 
0.  hybrida. 
LepUBna  trail  tvon&lii 
L.  kevigata. 
Atrypa  reticularis. 
A.  marginalis. 
Eetzia  cuneata. 
E.  fSalt.-ri. 

Bhynohonella  borealia- 
E.  'Wilsoni. 
E.  nucula. 

Calymenc  BlnmenbaehL 
Encrinurus  puuetatus. 
E.  variolaris. 
Phacops  l)ii\vningi:o. 
P.  Stokcsii. 
P.  caudatus. 
Acidaspis  lirightii. 
liumastus  Barricnsis 
llomolonotus  delphinocephalns, 
Cornulites  scrpularius. 
Tentaculitcs  ornatus. 


The  Ludlow  group  is  the  highest  member  of  the  Silurian  sc- 
ries ;  it  usually  dips  towards  the  S.E.,  the  variations  therefrom 
being  due  to  local  anticlinals,  as  at  Woolhope,  and  it  generally 
succeeds  the  Wenlock  beds.  Its  Hthological  character  is  largely 
argillaceous,  and  its  lower  shales  closely  resemble  those  of  Weii- 
lock  age.  There  are  a  few  local  developments  of  limestones  in 
the  lower  portion,  while  in  the  upper  half  sandstones  are  largely 
predominant,  which  pass  up  gradually  and  apparently  conform- 
ably into  the  old  red  sandstone.  The  Lower  Ludlow  shale 
ranges  from  Shropshire  by  Presteign  to  Radnor  Forest,  being 
overlain  throughout  a  large  portion  of  the  tract  by  the  Aymestry 
limestone  ;  it  thence  spreads  through  Montgomeryshire  and 
Brecknockshire,  without  any  overlying  limestone.  It  is  exposed 
in  the  Malverns,  at  AVoolhope,  near  Usk,  and  in  Staffordshire,  in 
all  which  places  it  is  associated,  with  the  Aymestry  limestone.  Its 
usual  fossils  are  :—Protaster  Miltoni,  Palccocoma  Marstnni,  P. 
Colvoni,  Ortlwceras  Ludense,  0.  filosus,  0.  subundulatus,  Lituitcs 
giganteus,  Cardiola  interrupta,  C.  striata,  Orthonota  rigida,  Pterinea 
retroflexa,  Pentamerus  galeatus,  Strophomena  depressa,  S.  euglypha, 
Leplmia  laevigata,  Atrypa  reticularis,  Rhynchonella  Wilsoni.  The 
Aymestry  limestone  is  generally  a  subcrystalline  earthy  limestone, 
of  a  bluish  grey  colour  on  the  fresh  surface  of  fracture.  Its  predo- 
minant fossil  is  Pentamerus  Knightii,  associated  with  Rhynclwnelli 
Wilsoni,  LingulaLewisii, Strophomena  euglypha,  Atrypa  reticularis, 
Bellerophon  dilatatus,  Pterinea  Soiverbyi.  Above  the  Aymestry 
limestone  there  are  thick  masses  of  calcareo-argillaceous  strata, 
which  readily  disintegrate,  and  hence  have  been  called  mudstoncs. 
It  frequently  abounds  in  small  spheroids  and  concretions  of 
sandy  clay,  which  readily  weather  out,  leaving  the  surface  of  the 
cliff  or  outcrop  spotted  with  shallow  depressions.  These  form  the 
Upper  Ludlow  rock,  and  contain  a  multitude  of  fossils,  such  as, 
for  instance  : — 


Chonctcs  lata. 
Orthonota  amygdalina. 
Goniophova  cymba-forniis. 
Pterinea  lineatula. 
P.  retrotlexa 
Discina  rugata. 
Orthis  clegantula. 
0.  lunata. 

Ehynchouella  nucula. 
Cyeloncma  corallii. 
C.  octavia. 


Scrpulitcs  longissimus. 
Cornulites  scrpularius. 
Bevrichia  Walcken<iaua. 
B.  Klocdeni. 
Alveolites  fibrosus. 
Orthoceras  bullatum. 
Phacops  caudatus. 
Encrinurus  punctatus. 
Calymenc  Blumenbachi. 
Homalonotus  Knightii. 


The  Downton  Sandstone  and  Passage  beds  are  weU  exposed 
all  along  the  eastern  and  southern  margin  of  the  Silurian  area, 
and  are,  as  at  Ledbury,  Usk,  Ludlow,  Trecastle,  Narberth,  Mar- 
loes Bay,  &c,  for  the  most  part  sandstones.  In  places  they 
pass  up  so  gradually  into  the  old  red  sandstone,  that  it  has 
been  found  difficult  to  decide  where  the  boundary  line  is. 
Towards  the  lower  portion  grey  marls  and  sandstone  pre- 
vail, having  only  a  few  red  bands  interbedded  with  them, 
while  towards  the  upper  part  the  red  marls  and  sandstone 
acquire  the  predominance.  Fish  occur  in  these  strata,  and  are 
particularly  abundant  in  two  thin  bands,  the  lowermost  of 
which  has  long  been  known  as  the  Ludlow  bone  bed.  The 
latter  vary  from  a  quarter  of  an  inch  to  four  inches  in  tliickness, 
and  appear  like  a  mass  of  small  chocolate-coloured  or  even  black 
fish  bones,  associated  with  the  remains  of  shells  and  crustaceans. 
The  fish-remains  generally  consist  of  scales  and  fin  rays.  The 
bone  bed  has  been  found  at  Brock  Hill  and  Hales  Hill,  near 
Malvern,  at  May  Hill  and  Huntley  Hill,  at  Pyrton  Passage  on 
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the  Severn,  at  Onitraiy,  at  Hagley  Park,  as  well  as  at  Ludlow ; 
bo  that  it  probably  has  a  length  of  nearly  GO  miles.  At  Bradnor 
Hill,  near  Kington,  and  at  May  there  is  a  second  hone  bed  some- 
what higher  than  the  Ludlow  bone  bed.  The  fossils  in  these 
beds  are  Leptoclielcs  Murchisoni,  Pterygotua  problematicus,  Cepha- 
lexins Murchisoni,  Phil ij^ldsma  helicites,  Lingula  cornea,  &c. 

The  life  of  the  Silurian  epoch,  or  rather  the  present  state 
of  our  knowledge  respecting  it,  is  admirably  displayed  in  Dr. 
Bigsby's  'Thesaurus  Siluricus,'  in  which  he  has  brought  together 
in  methodical  arrangement  the  long  muster-roll  of  the  organic 
world,  indicating  the  geological  horizon  and  geographical  dis- 
tribution of  every  species.  The  list  is  grouped  in  classes,  and 
the  names  under  each  class  are  arranged  in  alphabetical  order, 
so  that  before  a  clear  idea  can  be  obtained  as  to  the  distribution 
of  the  groups  in  space  and  in  time  the  inquirer  is  obliged  to 
spend  much  labour  in  rearranging  the  names.  We  should  have 
liked  to  have  performed  the  task  for  the  purpose  of  this  article, 
but  it  would  consume  far  more  time  than  we  can  afford.  The 
following  list,  however,  will  serve  as  a  substitute  for  that  in  the 
original  article.  It  includes  all  the  forms  belonging  to  the 
Silurian  period  in  its  widest  sense.  We  have  adopted  Dr. 
Bigsby's  arrangement,  although  in  many  cases  it  is  not  in 
accordance  with  the  present  prevalent  opinions;  in  several  in- 
stances Dr.  Bigsby  has  himself  pointed  out  that  some  of  the 
genera  which  he  has  placed  in  one  class  more  properly  belong 
to  another.  The  figures  represent  the  number  of  species,  except 
in  the  Trilobita,  Lamclli-lranchiata,  Gasteropoda,  and  Ccplialo- 
poda,  where  they  represent  the  appearances. 


Plant.*:. 


Aelinophyllum 
Arthrophycua 
Deatrieea  . 
Dutliotrephis  . 
Dictyolites 
Ichnophycos  . 
Laminaritcs 
Lepidostrobus 
Liciophycus 
Nulliponi 
Palawhorda 
Palseophycus  . 
Pabxotrochus 
Phycodes 
Phytopsis  . 
Pusophycus  . 
Sphenothallus 
Spongarium  . 
Triehoides  . 
Vexillum 


Protozoa. 


S 


2 
2 

12 
1 
1 


2 
18 

o 


56 


Acnnthospongia.  . 

Achilleum 

Amphispongia  .  . 

Archreocyathus 

4 

Astrseospongia  .  . 

1 

Astylospongia 

6 

Calathium        .  . 

7 

Caunopora 

1 

Cliona      .       .  . 

Cnemidium  . 

Coscinium .       .  . 

2 

Coscinopora  . 

1 

Daedalus    .       .  . 

Eospongia 

2 

Intricaria  .       .  . 

1 

Ischaditcs 

1 

Marion      .      .  . 

Nidulitcs  . 

PaUeomanon     .  . 

1 

Protospongia  . 

Peceptaculitcs  .  . 

IS 

Reticulites 

Rhabdaria  .       .  . 

2 

Scyphia  . 

Siphonia   .       .  . 

3 

Spha?rospongia 

Stromatopora    .  . 

8 

Stromatoccrium 

1 

Tct  radium.  . 

6 

20 


o  2 


None. 


America. 

Europe. 

Other 
Countries. 

Common. 

Protozoa — continued.  I 
Tetraeonia    .      . ' 
Trachium  .       .  . 
Trichopol]  gin 
Vertioillipora    .  . 

2 
2 
1 

6 
L 

69 

62 

6 

There  arc  some  20  or  more  species  of  rhizopods,  but  the  generic 
anil  specific  determinations  are  very  doubtful. 

CUiLFNTEIlATA. 

Aclinozoa. 

Acervularia  . 
Alveolites  . 
Amplexus 
Anisophyllum 
Arachnophylluu 
Astrocerium 
Aulacophyllum 
liolpoporites 
Calccola . 
Callopora  . 
Calophyllum  . 
Calopoecia  . 
Campophyllum 
Cannopora . 
Chootetes 
Chonophyllum 
Cladoponi 
Clathropora 
Clisiophyllura 
Coenitea 
Columnaria  . 
Conophyllum 
Constellaria  . 
Corynoides 
Cyathaxonia  . 
Cyathophyllum 
Cyelolitcs 
Cylindropora 
Cystiphyllum 
Dania 
Dekayia . 
Pendropora 
Dianulites 
Diphyphyllum 
Diplophyllum 
Diseophyllum 
Emmonsia 
Enallopora 
Eridophyllum 
Favistella  . 
Favosites 
Fistulipora 
Fletcheri 
Goniophyllura 
Halysitcs 
Heliolites  . 
Heliopora 
Heteropora 
Labechia 
Laceripora 
Lithostrotion  . 
Lonsdaleia 
Lyellia  . 
Millepora  . 
Myriolites  . 
Nebulipora 
Oldhamia 
Omphyma  . 
Orbipora 
Pachyphyllum 
PaUeocyclus  . 
PalaMphyllum 
Petraia  . 
Phacites  (?) 
Plasmopora  . 
Propora 
Protarea 
Ptychophyllum 
Ehinopora 
Bhizophyllum 
Sarcinula 
Stauria 
Stellipora 
Btenopora  . 
Srrephodca  ; 


1 

A 

o 

L 

10 

2 

n 
L 

1 
1 

1 

1 

A 

L 

1 

1 

e. 
O 

a 

n 
Z 

a 

1 

•i 
o 

1 

1 

1 

1  7 

1  1 

1 

1 

1 

i 
1 

•7 
1 

O 

O 

0 

o 

1U 

n 
L 

1 

1 

I 

1 

1 
1 

9 

1U 

i 

1 

1 

9 

Q 

o 

1 
I 

1 

9 
m 

A 

t: 

1 
1 

o 
u 

O 
L 

1 
1 

1 
1 

1 

p. 

1 

1  Si 
lo 

z 

n 

0 

1 

1 

Q 

o  • 

Q 
0 

o 

1  it 

L\J 

1 
1 

0 

lO 

1 

i 
1 

1 
X 

o 
o 

1 

1 

1 

3 

3 

1 

2 

6 

1 

4 

3 

8 

2 

1 

5 

1 

13 

16 

1 

l 

1 

2 

2 

1 

1 

1 

l 

2 

4 

1 

4 

1 

2 

1 

1 

1 

1 

1 

15 

9 

1 

2 

2 

7 
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A  din  ozoa — con  t  in  ucd. 
Streptolaama 
Striatopora 
Strombodea 
Syringophyllum 
Syringopora 
Thecia  . 
Thecostegitcs 
Zaphrcntia  . 


Aknulosa. 

Echinodcrmata. 
Crinoidea. 

Actinocrinua 

Aspidocrinus  . 

Asterocrinus 

Balanoerinus  . 

Blastoidocrinu; 

Brachiocrimia 

Calliocrinus 

Calyx  . 

Carabocrinus 

Caryociinus  . 

Cheirocrinus 

Cleiocrinus 

Clostorocrinus 

Coccoorinus  . 

Condylocrinus 

Cophinus 

Coronocrinus 

Crotalocrinus . 

Cryptocrinus 

Ctenocrinus  . 

CupellDCcrinus 

Cupressocrinus 

Cyathocrinus 

Cyolocvinus  . 

Cy8tocrinu3 

Cytoerinus 

Dcndrocrinua 

Dietyocrinua  . 

Dimerocrimis 

Echinocriuus  . 

Edriocrinua 

Enallocrinus  . 

Eugeuiacrimia 

Glyptoerinua  . 

Gramiuocrinua 

Haplocrinua  . 

Heuocrinitca 

Heterocrmus  . 

Horaocrinus 

Hybocrinus  . 

Hypanthocrinua 

Ichthyoerinua 

Lampterocrinus 

Lecanoorinua  . 

Lepocrinus 

L)  riourinus  . 

Macrostrlocrinu 

Mariaoiinus  . 

Marsupiocrinus 

Megistocrinus 

Mclocrinitcs 

Myelodactylus 

Nuclcocrinus 

Pachyocrinus 

Palaiocrinus 

Pcntrcmitcs  . 

Periechoorinus 

Pliialocrinus  . 

Pisocrinus  . 

Platycrinus  . 

Porocrinus 

Poteriocrinus . 

Protocrinua 

Reteocrinus  . 

Pvhodoerinus 

Saccocrinus  . 

Sagcnocrinus 

Schizocrinua  . 

Scyphocrinus 

Sphcnocrinus . 

Stcphanocrinus 

Synbatliocriuus 

Syringocrinus 

Taxocrinus  . 

Tetramcrocrinus 


America. 

Europe. 

Other 
Countries. 

Common. 

6 
1 
5 

18 
2 
1 

17 



1 

5 
1 

10 
7 

6 

— 

— 
— 

— 

209 

249 



8 

32 

6 

3 



1 

■  

3 

1 

2 

1 

1 

1 

— 

1 

— 

1 

3 

6 

1 

2 

6 

3 

1 

1 

— 

1 

— 

1 

1 

1 

1 

— 

2 

4 

9 

1 

5 

6 

1 

2 

1 

1 

1 

12 

1 

— 

2 

— 

1 

1 

— 

2 

— 

1 
4 

— 

9 

2 

— 
9 

3 
I 

7 

1 

3 

19 

5 

— 

1 

3 

1 

— 

2 

7 

1 

2 
2 

7 

3 

— 

2 

1 

1 

— 

1 

3 

3 

2 

3 

1 

1 

4 

1 

— 

3 

— 

1 

— 

2 

6 

4 

3 

3 

3 

— 

2 

4 

5 

3 

1 

1 

3 

1 

2 

1 

2 

1 

1 

1 

4 

1 

1 

Crino  idea — con  I  in  ucd. 
ThyHanocriutiH 
Trochocrinua 


C'i/s(idca. 

Amygdulocystites 
Anoinalocystitea 
Apioeystitoa  . 
Atoleoeystites  . 
Calloc-yatites  . 
Caryocyatitea  . 
Comai'ocj'stitca 
Crinocyatitca 
Crypiocrinites 
Cyclocystoidca  . 
Ecliinocystitea 
Echino-encrinus 
Ecbinoephsrites 
Glyptoeyatitea 
Glyptosphffirites 
Goniphocystitea 
Hemicoamitea 
Hemicystitea 
Hctcrucystites 
Ilolocyatitea 
Lepadocrinus . 
Mulocystite8 
PalsBocystites . 
Pleurocyatitea 
Protocystites  . 
Prunocystitea 
Pseudocrinitea 
Sphicrocystitcs 
Sph;cronitea  . 
Sycocystitca 
Trochocystitca 


Asteroidca. 

Agelacrinites 

Bothriocidaria 

Edrioaster . 

Glyptaster 

Lcpidaster . 

Palasaater 

PalaBchinua 

Palseocoma 

PalaBodiscus 

Palaaterina  . 

Petraater  . 

Protaster 

Stenaster  . 

Tsaniaster 


Annelida. 

Aphrodita  . 

Arcnicolites  . 

Boliviana  . 

Campylitea 

Chondrites 

Cornulitcs 

Crossopodia 

Cruziana 

Disophonus 

Forallitcs 

Fucoides  . 

Haughtonia  . 

Helmintholitcs 

Histioderma  . 

Humilis 

Lumbricaria  . 

Myrianitea 

Nemertites 

Nereitca  . 

Phytopsia 

Platysolenites 

Psephidium  . 

Pyrotenema 

Scolecoderma . 

Seolicolithus 

Scolithua 

Serpula  . 

Scrpulitcs 


8 

a 


c 

193 


GO 
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Annelida — continued. 
Spirorbia  . 
Tentaoulitea  . 
Trachydermn 
Vernuoulitea  , 


Crustacea. 
Trilobita. 

Acanthopygc 
Acerocaro 
Acidaspis  . 
Aconthcus 
Actinopcltis 
iEglina  . 
Aglaspia  . 
Agnostua 
A  in  ph  ion  . 
Ampyx  . 
Angelina  . 
Anomocarc 
Anopocaro  . 
Anopolenus 
Arothusina 
Arcia 
Argcs 
Arioncllus 
Arraphus  . 
Asaplius . 
Atops 
Barrandia 
Basilicus  . 
Batbyonotus 
Bathyurcllus 
liathyurus 
Bohemilla  . 
Braohyaspia  . 
Brontoopsis 
Bronteua 
Bumastua  . 
Calymenc 
Cannon 
Cclmua  . 
Centroplcura 
Cbarioccpbalus 
Cheirurus  . 
Conocoryphe  . 
Corynexoob.ua 
Crcpicoccpbalus 
Cromus 
Crotalurus 
Cybele 
Cyphaapia 
Cyphoniscus 
Cyrtomctopus 
Dalmania  . 
Deipbon 
Dikeloocpbalus 
Dindymeno  . 
Dionide 

Dolicbometopus 
Dysplanus . 
Ellipsocephalus 
Encrinurua 
Endymionia  . 
Erinnys  . 
Eryx  . 
Euloma 
Eurycarc 
Harpes 
Harpidcs 
Holoccpbalina 
Holomctopus  . 
Honialonotus 
Homaloptcon . 
Hydrocephalus 
Illamopsis 
Illajnurus  . 
Illamua  . 
Isocolus 
Isotelus  . 
Leptoplastus 
Lichas  . 
Liostracus  . 
Loganellus 
Lonchocephalus 
Lonchodomus 
'Megalaspis 
Mcnoccphalus 


1 

15 


39 


11 


3 
15 
9 
9 


1 

9 

35 
2 


1 

9 

38 


8 
9 
31 


1 

31 
30 

4 
1 

1 
1 


20 
31 


1 

13 


11 


1 

51 

17 

19 

1 
4 


3 
17 


100 


1 
1 

07 
1 
1 

18 


13 
31 
2 
0 
1 
2 
2 
2 

3 
I 

80 


1 

1 
1 

02 
9 

80 
2 
1 
3 

76 


1 

21 
22 
"l 
11 
50 
0 
4 
4 
3 
1 
9 
5 
24 
1 
1 
1 

6 
25 
4 
3 
3 
38 
4 
2 
1 

90 
1 

5 
3 
85 
3 


4>  M 

■en 

o  2 


Trilobita— continued, 
MicrodiaOUB 
N  ileus  . 
Niobc 

Octoillainua  . 
Ogygia 

Ogygiucaria  . 
Oluncllua  . 
Olenus  . 
Palseopyge 
Pandena 
Paxabolino 

Paradoxidcs  . 

Fempbigaapia 

Phacopa . 

Fharost  oma 

Placoparia 

Platymetopua 

Flcaioconia 

Polyerea  . 

Polytomurua  . 

I'roetua 

Prosopiscus  . 

Psiloccphalua 

Ptychaspia 

Ftychopyge 

Baphiopnorue 

RemopLauridea 

Bhodope. 

Saltena 

Sao 

BhumaoxHa 

Bolenopleura  . 

Sphasrexoohus 

Bphaerooorypne 

Bpharophtnalm 

Staurocephalus 

Stygina 

Sympbysurus. 

Tclcpbus  . 

Tiriaias  . 

Trapeloccra 

Tiiarthrcllus  . 

Triarthrus 

Trilobites 

Triuucleus 

Zctbus  . 


10 
1 

29 


10 
7 


1 

10 


570 


32 
1 
3 
2 

22 

129 
0 
0 
2 
4 
2 
2 

05 
1 
2 

15 
0 

19 
5 
2 
2 

4 

39 

0 

11 

9 
4 
3 
4 
1 
0 


23 
07 


1000 


O  I 


The  total  number  of  species  is  1639 ;  about  20  species 
from  India  and  Australia  are  included  in  the  European 
list. 


Osiracoda. 

I'ltyllopoda. 

AstiK-odcrma 
Bairdia  . 
Beyricbia  . 
Bunodes 
Caryocaris . 
Ceratioearia  . 
Climatifbnites 
Cythere  . 
Cytherina  . 
Cythcropsis  . 
Dictyocaris 
Discinocaria  . 
Ditliyroearis 
Entomis 
Eurypterua 
Exapinurus  . 
Ilemiaspis . 
Himantopterus 
Hymcnocaris 
Lcpcrditia 
Limuloidcs 
Linguloearia  . 
Myocaris  . 
l'arka 
Peltocaids  . 
Triinitia 
Protichnites 
Paeudoniscus  . 
Pterygotus 
Saaiehnites  . 
Slhnonia  . 


24 


11 


14 
1 

22 

1 

11 

2 
0 

3 
1 

2 
1 

15 
1 
5 
5 
1 

31 
3 
1 
3 
1 
2 

20 
1 
1 
7 
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l'liylloimila — continued. 

Stylonurua 
Turrilepaa .      .  . 

— 

1 
l 

— 

I 

70 

I/O 

■  ■ 

2 



5 

Moi.LUflCA. 

1'olyzoa. 

Alccto  . 

1 

Archeaopora     .  . 

— 

0 

Artbroclema  . 

1 

Berenicea  .      .  . 

— 

2 

Cellepora 

— 

Ccramopora       .  . 

3 

i 

Ceriopora 

— 

u 

Ohasmatopora  .  . 

— 

i 

Cladopora      .  . 

1 

5 

1 

Clathiopora      .  . 

5 

Coccoseris 

— 

o 

Diamcsopora     .  . 

1 

Diastopora 

— 

2 

Diplastrca .       .  . 

— 

I 

Diplophyllum 

1 

Discopora  .       .  . 

— 

o 
a 

Disteichia 

— 

Eschara    .       .  . 

— 

I 

Escharina 

— 

I 

Fcneatclla .       .  . 

12 

1  7 

— 

3 

Glauconomc  . 

— ■ 

I 

Graptolithua     .  . 

22 

32 

3 

2 

Buthograptus . 

1 

Callograptua     .  . 

2 

Cladograpsus  . 

— 

o 

m 

Cliinacograptus  .  . 

4 

Coronoides 

— 

A 

Dendrograptus  .  . 

8 

I 

Dichograptus  . 

17 

Q 

3 

3 

Dictyoncma      .  . 

9 

0 

Didymograpsus 

6 

Q 
O 

5 

4 

Diplograpsus     .  . 

18 

1 J 

7 

4 

Phyllograptug 

5 

0 

Li 

2 

2 

Ptilograptua     .  . 

2 

Rastritea 

— 

Eetiolites  .       .  . 

5 

A 

— 

1 

Tctragrapsus  . 

1 

o 
u 

Hclopora  .       .  . 

13 

Heteropora 

■ — 1 

o 
o 

Horncra    .       .  . 

1 

Inooaulis 

1 

Intricaria  .      .  . 

1 

1 

Lichcnalia 

1 

Mastopora  .       .  . 

— 

1 

Micropora 

— 

3 

Ph;cnopora       .  . 

4 

Phyllopoia 

— 

3 

Polypora   .       .  . 

3 

0 

Protovirgularia 

— 

1 

Ptcropora  .       .  . 

— 

2 

Ptilodictya 

28 

10 

2 

4 

Ptylopora  .       .  . 

— 

I 

Rctcpora 

7 

Rhabdinopora    .  . 

2 

Khinopora 

2 

Sagonella  .       .  . 

1 

Svnocladia 

o 

L 

Thamniscus      .  . 

1 
1 

Trematopora  . 

14 

1 

Urccopora  .       .  . 

— 

Z 

Vincularia 

— 

a 

201 

loo 

• 

22 

24 

Brachiopoda. 

Acrotreta  .      .  . 

2 

1 

Athyris  . 

15 

21 

Atrypa      .       .  . 

67 

21 

3 

5 

Aulonotreta  . 

— 

2 

Camarium .       .  . 

2 

Camcrella 

15 

1 

Chonetes  .      .  . 

6 

15 

Crania  . 

1 

10 

Cyrtia      .       .  . 

2 

2 

Eiscina  . 

20 

33 

2 

1 

Eatonia     .       .  . 

4 

Eichwaldia 

2 

Lepta;na   .      .  . 

39 

72 

8 

3 

Leptocoelia 

7 

3 

Lingula    .       .  . 

57 

42 

5 

3 

Lingulella 

9 
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Brachiopoda — contin 
Idngnlepfi . 
Lingulocarii  . 
Megan  teiia 
Meriita  . 
Mcristclla  . 
Nucleospira  . 
Obolclla  . 
Obolua  . 
Orthis 
Orthisina 
Pent&merua 
Pliolidops 
1'laty.strojiliia 

Porambonitea 

Renaaelaaria 

Betzia  . 

Rhyxichonella 

RhynchMpira 

Siphonotrcta 

Bkenidltim 

Spirifera  . 

Bpirigerina 

Stro])liodonta 

Strophomcna  . 

Trematia  . 

Trematoapira  . 

Trigonotrcta 

Trimerella 

Tripleaia  . 

Tropidoloptus 

Zj'gospira  . 


Lainellibranchiata. 
Dimyaria, 

Ambonychia  , 
Aviuula 
Megambonia  , 
Poaidbnomya 
PtcrLna)a 


tei. 


4 

19 

9 

5 
10 

9 
132 

5 
18 

2 

1 

5 
2 
09 
5 

3 
39 

12 
Gl 
8 
11 

2 

0? 

1 

2 


081 


38 
48 
14 
1 

19 


120 


Europe. 

Othor 
1  Countries. 

Common. 

1 

G 

— 

2 

g 

1 

1 

10 

— 

2 

15.3 

10 

10 
1 

G 

22 
36 

1 

(; 
12 

9 

1 

1 

103 

2 

8 

4 

2 

1 

GG 

2 

5 

4 

39 

8 

10 

5 

2 

1 

2 

729 

44 

68 

17 

36 

1 

3 

51 

107 

1 

These  figures  represent  appearances  ;  the  number  of  species 
b  155. 


Monomyaria. 
Actinodonta 
Anatina  (?) 
Anodontopsis 
Area 

Astartc  (?) 

Axinus  . 

Cardiola 

Cardiomorplia 

Cardita  . 

Cardium 

Cleidophorus 

Conocardiuni  . 

Cteuodonta 

Cucullclla 

Cypricardia 

Cypncardinia 

Distcira 

Dolabra  . 

Edmondia  . 

Eopteria  (?)  . 

Euchasma . 

Gouiophora  . 

Grammysia 

Hippomya 

Iscbarinia  . 

Isocardia  (?)  . 

Lucina 

Lunulaeardium 

Lyrodesma 

Matheria 

Mcgalodon 

Modiolopsia  . 

Myalina 

Mytilus  . 

Orthonota  . 

Palaearca 

Psammobia 

Pseudaiinus  . 


2 

13 

1 

10 
1 

1 

24 

5 

1 

8 

11 

9 

1 

8 

14 

21 

73 

8 

1 

13 

9 

14 

6 

1 

1 

3 

1 

3 

1 

7 

2 

16 

1 

2 

5 

1 

4 

6 

5 

4 

3 

2 

64 

57 

2 

1 

12 

13 

55 

1 

46 

11 
4 

14 
1 

1 

3 

G 
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Monomyaria — con  t  in  tied. 
Pyronoma;us 
Redonia 
Ribeiria 
Tellurites  . 
Tellinoraya 
Yanuxemia  . 


Fteropoda. 

Bcllerophon 
Bucania . 
Coleoprion 
Conularia 
Cyrtolites  . 
Cyrtothcca 
Ecculiomphalus 
Loucliidium 
Maclurea 
Pterotheca 
Salterella 
Stcnotheca 
Theca  . 


Gasteropoda. 

Acroculia  . 

Calyptvaea 

Carinaropsis 

Cerithium 

Chemnitzia  (?) 

Chiton  . 

Cirrus 

Cleodora 

Clioderma  . 

Clisiospira 

Cyclonoma 

Delphinula  (?) 

Dentalium 

Euncma . 

Euoraphalus 

Gyrotrema 

Helicotoma 

Holopea . 

Holopella  . 

Hormotoma  . 

Littorina  . 

Loxonema 

Macrocheilus 

Metoptoma 

Murckisoma 

Natica  . 

Natici-lla  . 

Ophileta 

Patella  . 

Phasianella  . 

Pilidion 

Platychisma  . 

Platyostoma 

Pleurotomaria 

Poreellia  . 

Raphistoma  . 

Rotella 

Scalites  . 

Scoliostoma 

Siphonaria 

Stomatella 

Straparollina  . 

Straparollus 

Stropnostylus . 

Subulites  . 

Troehonema  . 

Trochus  . 

Tubina  . 

Turbo 

Turritella 

Yermetus  . 


21 
3 


286 


29 
16 

10 

6 
6 
8 

21 
2 
3 


10G 


1 

G 
2 
31 


8 
13 


19 
21 


20 
2 
26 
127 
1 

19 
1 


2 
15 
152 

18 


1 

S 
6 
19 
8 


596 


11 

6 
1 

1 

395 


50 


21 
4 
8 
3 
3 

12 
5 
l 
1 

31 


117 


7o 
2 


24 
7 
4 


100 
5 
1 

15 

20 


11 


66 


10 
7 

23 
7 
43 
12 
2 

636 


53 


25 


29 


2 
15 


These  figures  represent  appearances 
in  all. 


the  species  number  994 


Cephalopoda. 

Actinoccras  . 

Ascoceras  . 

Aphragmatitcs 

Glossoeeras 

Bactrites 

Bathmoceras 

Camcroccras  . 

Clymcnia  . 

Coehlioceras  . 

Cycloccras . 

Cyrtoceras 

Cyrtocerina 

Dictyoceras  . 

Discosurus 

Endoccras 

Gomphoceras 

Goniatites 

Gonioeeras 

Gyroceras 

Ifeloceras  . 

Hemiccras 

llereoceras 

Lituites . 

Nautilus  . 

Nothoceras 

Oncoeeras  . 

Orthoceras 

Phraginoccras 

Piloeeras 

Streptoceras 

Trematoeeras  . 

Tretoi  eras . 

Trochoceraa  . 

Trocholites 


a 

5 

<u 
a, 
o 

o  H 

•c  -3 

—  CJ 

o 

1 

p 

O  3 

o 

a 

o 

W 

O 

o 

27 

8 

1 

4 

15 

— 

2 

— 

2 

1 

2 

— 

2 

1 

1 

— 

6 

— 

2 

— 

18 

GO 

291 

2 

2 

1 

3 

30 

14 

5 

78 

— 

17 

7 

2 

8 

— 
— 

1 

3 

— 

2 

19 

42 

2 

11 

9 

1 

— 

2 

19 

2 

229 

657 

10 

g 

25 

7 

2 

2 

1 

2 

2 

48 

3 

6 

439 

1269 

16 

The  figures  for  the  above  class  indicate  appearances ;  the 

number  ui' species  is  1419. 


Yertehuata. 

Fisces. 

Astcrolepis 

1 

Auchenaspis      .  . 

1 

Cephalaspis  . 

6 

Coccosteus        .  . 

2 

Ctenacaiitlius . 

2 

Dendrodus.       .  . 

1 

Diptcms 

1 

Glyptolepis       .  . 

1 

Gonipliolepis  .  . 

1 

Lcptoccphalus   .  . 

3 

Macropetaliththys  . 

1 

Odontolodus      .  . 

1 

Onchus  . 

2 

Piectrodus        .  . 

2 

Pteraspis 

4 

Sclerodus  .       .  . 

2 

Sphagodus 
Thelodus  .       .  . 

1 

1 

Tollipeltis  . 

1 

34 

In  order  to  test  how  far  these  lists  indicate  geographical 
regions,  ive  will  analyze  one  group,  viz.,  the  Actinozoa.  Tins, 
however,  can  only  be  done  in  a  rough  way,  relying  mainly 
upon  some  tables  drawn  up  from  Dr.  Bigsby's  work,  which 
indicate  the  geographical  distribution  of  the  species  during  the 
lower,  middle,  and  upper  Silurian  periods.  From  these  tables, 
which  would  be  far  too  lengthy  to  insert  here,  we  at  once  per- 
ceive that  by  far  the  larger  proportion  of  the  fossils  have  been 
collected  from  the  east  side  of  North  America,  between  35° 
and  60°  N.  lat.,  and  from  Europe  between  45°  and  70°  N.  lat 
The  whole  of  both  areas  comprises  only  a  small  portion  of  that 
which  was  covered  by  the  Silurian  seas,  so  that  as  yet  we 
cannot  expect  to  obtain  much  insight  into  the  geographical  areas 
of  this  period,  if  there  were  any.  Only  eight  species  are  known 
from  other  localities  than  above  indicated,  a  number  quite  insuffi- 
cient to  place  much  reliance  on  for  indications  as  to  general 
conclusions.  In  America  the  species  of  the  lower  Silurian 
period  have  been  obtained  for  the  most  part  along  a  broad  band 
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from  Tennessee  and  Missouri  on  the  S.W.,  to  Anticosti  Island 
and  Nova  Scotia  on  the  N.K.  The  Tennessee  species  are  eight 
in  number,  viz.  :— 

Strcptelasma  profundum. 
Columnaria  Blainvilli. 
C.  stellata. 
Ghntetei  columiuirifl. 
Oi  Lyooperdon. 
C.  petropolitana. 
Favistella  alveolata. 
F.  stellata, 

They  represent  -tho  families  Cyathophyllidce,  ThecUda  and 
Favositidw.  One  species,  Columnaria  atellata,  is  known  from 
Tennessee  only;  another,  Chwlclcs  columnaria,  ranges  into  New- 
York  ;  Strcptelasma  profundum  occurs  in  Michigan,  New  York, 
and  Canada.  Favistella  alveolata  ranges  into  Canada  and  the 
Hudson  Bay  Territory;  Columnaria  Blainvilli  has  nearly  the 
same  range  as  the  last  species  ;  Chartctes  lycoperdon  spreads  over 
a  somewhat  larger  area.,  occurring  in  Missouri  on  the  west,  in 
Michigan  and  Canada  on  the  north,  and  in  Virginia  and  New 
York  on  the  east.  Chwtctes  petropolitana  has  a  wider  range  than 
any  occurring  in  Kentucky,  Ohio,  Canada,  Norway,  Sweden, 
Ireland,  W  ales,  Prussia,  and  Russia. 

In  New  York  the  lower  Silurian  species  arc  22  in  number, 
viz. : — 

Strcptelasma  crassum. 
S.  expansum. 
S.  multilamellatum. 
S.  parvulum. 
S.  profundum. 
Stauria  astrrcaformis. 
Columnaria  Blainvilli. 
C.  sulcata. 

Halysites  catenulatus. 
Chxtctcs  lycopcrdon. 
C.  columnaria. 
C.  two  sp.  undct. 
Constellaria  anthcloidca. 
Favosites  Hisingeri. 
Heliolites  vetusta. 
Protarca  vetusta. 
Discophyllum  peltatum. 
Favistella  stellata. 
Stenopora  fibrosa,  var.  lycopcrdon. 
Stellipora  anthcloidca. 
Diplophyllum  sp. 

In  this  list  there  are  representatives  of  the  families  Cyatho- 
phyllidce,  Stawiidce,  Tlieciidcc,  Favositidw,  and  Poritidce.  The 
species  not  known  beyond  the  state  are  Strcptelasma  crassum, 
S.  expansum,  S.  multilamellatum,  S.  parvulum,  Stauria  astrcea- 
formis,  Chatetes,  two  undetermined  species,  Heliolites  vetusta, 
and  Discophyllum  peltatum,  or  nine  in  aU.  Clicctetes  rugosa  and 
Diplophyllum  sp.  range  to  Ohio ;  Constellaria  antheloidea  to 
Indiana  ;  Stellipora  antheloidea  to  the  Upper  Mississippi ;  Colum- 
naria sulcata  to  Canada ;  C.  Blainvilli  and  Favistella  stellata  to 
Tennessee  and  Canada;  Choztetes  lycoperdon  to  Missouri  and 
Canada;  Favosites  Hisingeri  to  Pennsylvania  on  the  one  hand 
and  the  Hudson  Bay  Territory  on  the  other ;  Protarca  vetusta  and 
Strcptelasma  profundum  to  Indiana,  Michigan,  and  Canada ; 
Stenopora  fibrosa  var.  lycoperdon  to  Wales  and  Westmoreland  ; 
and  Halysites  catenulatus  to  Canada,  the  British  Isles,  and  Russia. 

In  Canada  50  species  have  been  recorded,  viz.: — 

Streptelasma  profundum. 

Zaphrentis  affinis. 

Z.  bcllistriata. 

Z.  bilateralis. 

Z.  canadensis. 

Columnaria  alveolata. 

C.  Blainvilli. 

C.  erratica. 

C.  incerta. 

C.  Goldfussi. 

C.  parva. 

C.  rigida. 

C.  sulcata. 

Halysites  catenulatus. 
Choctetes  lycopcrdon. 
C.  petropoHtana. 
Dania  buronensc. 
Labccbia  dendrosa. 
Favosites  fibrosa. 
F.  prolificus. 
F.  Hisingeri. 
F.  favosa. 

Heliolites  megastoma. 
Propora  tubulata. 
Protarca  vetusta. 


BolboporitM  amcricana. 
CalopOBOia  canadensis. 

C.  buronentif. 

Favistella  alveolata. 
F.  Btellata. 
F.  favoca. 

Nebulipora  dendrosa. 
N.  petropolitana, 
PafiBophylltun  ragwam, 

I'etniia  aperta. 
P.  coniii  iilutn. 
P.  angulata. 
P.  ottowaensis. 
P.  profunda. 
P.  ruttiea. 
.  P.  sulcata. 
Stenopora  adhajrenB, 
S.  huronensis. 
S.  concava. 
fJ.  fibrosa. 

S.  f.  var.  lycoperdon. 

S.  globosa. 

S.  niammillata. 

S.  patula. 

S.  petropolitona. 

8.  papillata. 

The  families  represented  are  Cyathophyllidat,  TJudida,  Favosi- 
tidm,  and  Poritida. 

The  Welsh  species  are  25  in  number,  and  arc  named  an 
follows  :— 

Cyatliophyllum  turbinatum. 

Ompliyma  turbinatum. 

Thecia  petaliformis. 

Halysites  catenulatus. 

H.  polymorpha. 

Cha'tctes  petropolitana. 

Favosites  aspera. 

F.  alvcolaris. 

F.  gothlandica. 

F.  multipora. 

Heliolites  megastoma. 

H.  tubulatus. 

H.  petaliformis. 

H.  interstinctus. 

H.  inordinatus. 

Favistella  alvcolaris. 

Nebulipora  explanata. 

N.  favulosa. 

N.  f.,  var.  lens. 

Petraia  o?quisulcata. 

P.  uniscrialis. 

P.  u.,  var.  gracilis. 

P.  rugosa. 

P.  subduplicata,  var.  crcnulatus. 
P.  elongata. 
Stenopora  fibrosa. 
S.  f.,  var.  lycoperdon. 
S.  rcgularis. 

These  belong  for  the  most  part  to  the  same  families  as  the 
American  species.  Comparing  it  with  the  Canadian  list,  it 
appears  that  there  are  18  genera  in  Canada,  and  11  in  Wales; 
that  8  of  the  genera  have  representatives  in  both  areas  ;  so 
that  there  are  10  Canadian  genera  which  do  not  occur  in  Wales, 
and  3  Welsh  genera  which  have  not  been  recorded  in  Canada. 
The  number  of  species  common  to  Canada  and  Wales  is  4. 

The  Russian  species  number  45,  viz. : — 

Cystinhylluin  excavatum. 
C.  obliquum. 

Cyatliophyllum  flexuosum. 

Omphyma  subturbinatum. 

Zaphrentis  dilatata. 

Halysites  approximata. 

H.  catenulatus. 

Thecia  confluens. 

Coenites  laciniatus. 

Chretctes  petropolitana. 

C.  heterosolen. 

C.  Tandcri. 

Favosites  polymorpha. 

F.  alvcolaris. 

F.  patellaria. 

F.  reticulata. 

Alveolites  annulatus. 

A.  apieulatus. 

A.  hemisphairii-us. 

A.  pi  riformis. 

A.  repens. 

Heliolites  interstinctuf. 
H.  macrostylus. 
H.  megastoma. 
Propora  tubulata, 

3  Q  2 


823 


SILURIAN  SYSTEM. 


SILURIAN  SYSTEM. 


82-1 


Falrcocyclus  Flctchcri. 
P.  mitreola. 
Bolboporites  mitralis. 
B.  semiglobosus. 
15.  Btellffer. 
B.  triangularis. 
]!.  unciuatus. 
Uianulitos  detritus. 
1).  fastigiatus. 
Myrioliles  faetigiatus. 
Nubulipora  ovulum. 
Orbipora  distinota. 
O.  fungiformis. 
Aatroeerium  reticulatum. 
Saroinula  organum. 
Stcnopora  fibrosa. 
Syringophyllum  organon. 
Sj  ringopora  intricata, 
S.  conglomerate. 
S.  dicliotoma. 

In  this  area  there  are  23  genera,  of  which  eight  are  represented 
in  Canada,  and  nine  are  represented  in  Wales.  Of  the  species, 
live  also  occur  in  Canada,  and  six  in  Wales.  Considering  the 
position  of  the  areas  which  we  have  been  dealing  with,  the  facts 
do  not  indicate  so  great  a  uniformity  of  the  Silurian  fauna  as  is 
usually  supposed.  The  majority  of  the  species  have  ranges 
quite  as  restricted  as  those  of  the  present  day  ;  and  even  in  the 
northern  hemisphere  the  most  ofthe  genera  do  not  range  all 
round  the  globe.  Some  of  the  genera  no  doubt  occur  almost 
everywhere;  but  examples  of  a  similar  kind  are  not  wanting 
amongst  modern  genera,  although  it  is  to  be  noticed  the  majority 
of  living  species  ilourish  in  low  latitudes. 

In  the  following  table  we  have  incorporated  the  list  of  Cana- 
dian, Welsh,  and  Russian  species  of  the  middle  and  upper 
Silurian  periods  ;  to  which  is  added  the  upper  Silurian  forms  of 
Staffordshire  : — 


Acervularia  ananas 

A.  antiqua 

A.  luxurians 

Alveolites  Grayi 

A.  Labechei       .  . 

A.  repens 

A.  scrrato-poroides 

Amplexus  cingulatus 

A. laxatus 

A  racb  nophyllum  typus  . 

Astrocerium  mitratum 

A.  reticulatum 

Caropoph)  Hum  flexuosum  . 

Calopoeeia  anticostensis 

Callopora  sp. 

Cbaitetes  alveolaris 

C.  Bowerbankii  .  . 

C.  columnaris . 

C.  Fletcheri 

C.  hemisphaerica 

C.  pulchella 

Chonophyllum  Belli 

Cladopora  coospitosum 

C.  multipora  . 

C.  seriata  .... 

Clathropora  frondosa 

Clisiophyllum  buceros 

C.  crista  turn  . 

C.  eminens 

C.  Hisingeri  . 

Ccenites  clathrata  . 

C.  fructuosa  . 

C.  intertextus    .  . 

C.  juniperinus 

C.  labrosus 

C.  laminata 

C.  linearis         .  . 

C.  nodulosus  . 

C.  strigatus 

Columnaria  Blainvilli  . 
C.  galtensis 
C.  sulcata 

Cyathophyllum  anticostiense 
C.  articulatum  . 
C.  coralligerum 
C.  Eriphyle  . 


Mid-Silurian. 


Upper  Silurian. 


Cyathophyllum  Euryone 

C.  flexuosum  . 

C.  intcruptum  . 

C.  Lovcni 

C.  nymphale 

C.  l'asithea 

C.  Pennanti  . 

C.  pelagieum  . 

C.  pileolus  . 

C.  recurvum  . 

C.  Shumardi 

C.  solitarium  .  . 

C.  turbinatum  . 

C.  truncatum  . 

C.  Wahlenbcrgii 

Cylindripora  serpuloidos 

C.  tubus 

Cystiphyllum  cylindiicum 

C.  excavatum 

0.  huronense  . 

C.  impunctum  . 

C.  maritimum 

0.  silurienso 

Diplophyllum  flexuosum 

1).  irregularis 

Eridophyllum  Vennori 

Favistella  alveolaris  . 

Favosites  alveolaris 

F.  a.  var.  multipora  . 

F.  aspera 

F. capax 

F.  constricta  . 

F.  cristata 

F.  favosa 

F.  Forbesii 

F.  gothlandica  . 

F.  Ilisingeri 

F. lycoperdon 

F.  multipora 

F.  polymorpha  . 

F.  prolificus 

F.  ramo3a 

F.  reticulata 

Goniophyllum  Fletcheri 

G-  pyramidale  . 

Halysites  catenulatus 

H.  communicans 

H.  exilis 

H.  labyrinthica  .  . 

Heliolites  elegans  . 

H.  lavosus  . 

H.  interstinctus 

H.  megastoma  . 

H.  microporus 

H.  Murcbisoni  . 

H.  petaliformis 

H.  porosus  .  . 

H.  pjTifonnis .  . 

H.  sparsus .       .  . 

H,  speciosus  . 

H.  spinipora 

H.  tenuis 

H.  tubulatus 

Heliopora  arniata  . 

H.  bellula  . 

H.  Circe 

H.  concava 

H.  fragilis 

H.  formosa 

H.  iiTegularis 

H.  lineata  .       .  '  . 

H.  lineopora  . 

H.  nodosa  . 

H.  striatopora. 

H.  strigosa.  . 

H.  varipora  . 

Labechia  conferta 

L.  radula 

L.  Sternbergii  . 

Laceripora  cribrosa 

Lithostrotion  antiquum 

Lonsdalia  wenlockcno;s 

Lyellia  amerieana  . 

Millepora  repens  . 

Nebulipora  ovulum 

N.  papillata 

Omphyma  canina  . 


Mid-Silurian. 


Upper  Silurian. 
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Mid-Silurian. 

Upper  Silurian. 
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Omphyma  congregata      .      •  • 

— 

— 

# 

0.  discus  

— 

— 

— 

— 

— 

0.  Drummondi  

* 

— 

* 

0.  fastigiatum  .... 

* 

0.  Murahisoni  

0.  scptigerum  .... 

— 

— 

0.  subtuibinatum      .       .       .  • 

0.  turbinatum  .... 

— 

* 

0.  verrucosa  

— 

— 



* 

Pachyphyllum  gibberosum 

— 

— 



— 

— 

Paheocyclus  Fletcheri       .      .  • 

— 

— 



— 

— 

* 

• 

1'.  porpita  

— 

— 

— 

— 

— 

— 

* 

P.  prrcacutus  ..... 

— 



— 

— 

— 

* 

P.  rugosus   

— 

— 



— 

— 

* 

l'ctraia  bina      .  ... 

— 

— 



— 

P.  calicula  . 

— 

— 

— 

* 

* 

P.  clongata  ..... 

— 

* 

P.  latuscula  

P.  pulchella  

* 

P.  pygma>a  ..... 

P.  reticulata  

— 

P. rugosa  . 

— 

■Si 

P.  selccta   

— 

* 

P.  subduplicata  .... 

— 

* 



— 

P.  s.,  var.  erenulata  .      .      .  . 

— 

* 

P.  uniserialis  

— 

P.  u.,  var.  gracilis     .       .      .  . 

— 

* 

Plasniopora  petalifonnia . 

— 

— 

  | 

* 

— 

— 

» 

P.  scita  

— 

— 



— 

— 

— 

* 

Propora  conferta  .... 

— 

— 



— 

— 

P.  tubulata  

* 

— 



— 

— 

— 

* 

rtychophyllum  canadunse 

* 

P.  patetlatuni  

— 

— 



— 

— 

— 

* 

P.  Stokesii  

— 

— 



* 

Sarcinula  organum    .      .      .  . 

— 

— 



— 

— 

* 

* 

Stauria  astraaformis 

— 

— 



— 

— 

Stenopora  bulbosa     .      .       .  . 

S.  fibrosa   

— 

* 

* 

* 

* 

* 

* 

8.  f.,  var.  incrustans  .      .      .  . 

— 

— 



— 

* 

S.  f.,  var.  ramulosa 

Strephodes  pseudoccratiles.       .  . 

— 

— 



1 — 

* 

— 

* 

— 

— 



— 

* 

— 

* 

S.  trocbiformis  .... 

— 

— 



— 

— 

— 

* 

S.  sp.  

— 

* 

Striatopora  flexuosa       .  ... 

— 

— 



* 

Strombodcs  diffluens  .       .      .  . 

* 

S.  eximius  ..... 

— 



S.  gracilis  ...  ... 

— 

— 



* 

S.  Labechei  

— 

— 



— 

— 

— 

* 

S.  Murcbisoni  

— 

— 



— 

^  — 

— 

* 

S.  pentagonus  .... 

— 

— 



* 

S.  striatus  

— 

— 



* 

8.  wenlockensis  .... 

— 

— 



— 

— 

* 

Syringopbyllum  organon  .       .  . 
Syringopora  bifurcata 

— 

— 



— 

— 

— 

— 



— 

— 

* 

* 

S.  cscspitosa      .       .       ■       .  . 

— 

— 



— 

— 

— 

* 

S.  canccllata  

— 

* 

* 

S.  compacta  

— 

— 

— 

* 

S.  couglomcrata  .... 

— 

— 



— 

— 

— 

* 

S.  Dalmanni  

— 

— 



* 

S.  elegans  

S.  fascicularis  

— 





1 — 

— 

* 

— 



— 

|  — 

* 

* 

* 

S.  intricata  

— 

— 

* 

— 

— 

* 

S.  Lyclli  

— 

— 



* 

S. repens   

— 





— 

* 

S.  retiformis  

— 





* 

S. serpens   

— 

* 



— 

* 

— 

* 

8.  serpuloides  

— 





— 

— 

* 

S.  tenuissinia ..... 

— 





— 

— 

* 

S. tubus   

— 





— 

— 

* 

S.  verticillata  .... 

— 





!  * 

S.  sp  

— 





|  • 

8.  sp  

— 





— 

* 

Thecia  approxiniata  .       .       .  . 

— 





— 

— 

* 

T.  cauliculus  ..... 

— 



« 

T.  cxpatiata  

— 





— 

— 

— 

T.  Swindemana  .... 

— 





j  — 

— 

— 

* 

Zapbrentis  aflinis      .       .       .  . 

* 

Z.  bellistriata  

* 

Z.  Bigsbyi   

- 

— 

* 

Z.  bilateralis  

-* 

Z.  cinctosa  

* 

Z.  dcnticulata  .... 

* 

11.     i'l.llt   'Mil                     i                  .                   .                  .  . 

* 

Z.  ornata  

* 

Z.  patcn3  

* 

Z.  Stokesi  

* 

Z.  tenuilamcllata      .      .      .  . 

Z.  turbinata  

* 

SINAPIS  [E.  C.  vol.  iv.  col.  780].  The  common  charlock  is 
named  tiinapis  arvcnxix,  and  in  a  common  weed  in  \W.Mi  ra 
Europe.   In  France  the  oil  obtained  from  it  is  used  for  banting 

in  lamps,  and  the  leaves  are  frequently  given  to  cattle.  In  thin 
country,  we  helieve,  it  is  not  utilised,  although  it  might  be 
rendered  a  serviceable  plant  by  careful  cultivation. 

SPECIES.  The  first  question  which  is  suggested  in  thinking 
of  this  subject  is,  What  is  a  Bpccics  '/  This  question  has  been 
variously  answered  by  the  most  eminent  students  of  living 
forms.  The  generally  accepted  definition  is  that  all  those  indi- 
viduals constitute  a  species  which  have  descended  genetical  ly  from 
one  individual,  or  from  two  individuals,  or  from  several  pairs, 
which  first  parents  presented  amongst  themselves  differences  of 
the  same  kind  and  amount  as  occur  amongst  their  descendants. 
Such  a  definition  is  manifestly  hypothetical,  and,  like  all  such 
definitions,  its  validity  must  be  tested  experimentally.  The 
most  important  test  is  the  physiological.  According  to  it  those 
groups  are  specifically  identical  which  are  fertile  or  self-per- 
petuative :  while  they  are  specifically  different  if  their  unions 
are  sterile  beyond  a  few  generations.  Another  kind  of  test  is 
based  upon  differences  of  structure  and  external  characters, 
and  is  the  one  almost  exclusively  resorted  to  by  zoologists, 
especially  by  those  who  are  most  celebrated  as  discoverers  of  new 
species.  If  one  watches  the  biological  literature  as  it  issues,  and 
studies  the  descriptions  of  thousands  of  new  sj)ecies  which 
appear  annually,  he  is  forcibly  struck  with  the  general  non- 
manifestation  of  the  employment  of  general  principles  in  the 
determination  of  species.  So  much  seems  to  depend  upon  rules 
formed  in  the  course  of  the  individual's  own  investigation,  that 
we  strongly  stispect  that,  were  half  a  dozen  naturalists,  who  had 
been  in  the  habit  of  working  independently,  set  to  draw  up 
descriptive  lists  of  the  species  in  half  a  dozen  different  col- 
lections of  animals  of  the  same  class,  not  one-third  of  the 
descriptions  of  the  species  common  to  all  would  tally.  If  our 
opinions  are  correct,  it  is  highly  important  to  bear  in  mind 
that  the  species  of  books  are  very  variable  in  value,  not  always 
strictly  comparable  with  one  another,  and  not  equivalent  with 
the  species  as  defined  by  nature.  This  ambiguity  is  one  of  the 
weakest  points  in  biological  science,  and  detracts  from  the  value 
of  every  list  and  table.  The  difference  of  value  depends  upon 
a  multitude  of  circumstances  far  too  numerous  for  specification 
here.  There  are  errors  of  observation,  and  there,  are  errors  of 
judgment,  but  the  latter  are  far  more  numerous  than  the  former. 
Supposing  there  to  be  no  error,  and  that  the  specific  names  are 
accepted  as  valid,  our  knowledge  of  the  species  may  vary  greatly 
in  extent.  Sometimes,  and  far  too  frequently,  it  consists  of  a 
single  individual,  or  only  of  a  portion  of  one,  while  in  others, 
and  such  cases  are  very  few,  it  relates  to  thousands  of  individuals 
which  have  been  carefully  observed  for  a  greater  or  less  portion 
of  their  lives,  and  have  been  minutely  examined  after  their 
death. 

In  order  to  obtain  as  clear  an  idea  as  possible  of  the  nature  of 
species,  it  is  necessary  to  follow  out  a  series  of  systematic 
researches.  The  species,  whatever  definition  be  adopted  for  it,  is 
unquestionably  formed  of  several  elements,  of  which  the  most 
important  are  cells,  organs,  individuals,  and  varieties ;  each  of 
which  ought  to  be  subjected  to  investigation.  The  former  two 
pertain  more  particularly  to  physiology,  and  wdl  not  be  noticed 
here,  but  a  reference  may  be  made  to  Cells,  E.  C.  S.,  and 
Paxgexesis,  E.  C.  S.,  for  some  particulars  relating  to  the  first- 
mentioned  element.  In  the  case  of  the  individual  it  is  requisite 
to  trace  it  through  all  its  modifications,  to  compare  in  what 
respects  the  modifications  of  individuals  are  identical  or  dis- 
similar, and  to  ascertain,  first,  what  are  the  efficient  causes  wliich 
produce  the  differences,  and,  next,  how  far  circumstances  may  be 
altered  without  inducing  change  in  the  organism.  After  atten- 
tion has  been  given  to  the  individuals,  attempts  should  be  made 
to  arrange  them  into  groups  according  to  the  extent  of  the  com- 
munity of  characters.  Such  groups  are  called  strains,  breeds, 
races,  varieties,  and  species  ;  and  thence  we  ascend  to  larger 
groups,  such  as  genera,  families,  orders,  &c. 

In  the  case  of  the  individual  there  are  a  few  prominent 
features  which  may  be  noticed  here.  No  individual  is  abso- 
lutely the  same  from  birth  to  death.  The  rapidity,  extent,  and 
complexity  of  change  varies,  but  as  a  rule  all  are  greatest  in  the 
most  specialized  forms.  Every  individual  commences  as  a  very 
simple  organism,  and  the  changes  follow  one  another  in  a  definite 
order  and  are  evolved  gradually.  We  ought  to  give  a  precise 
definition  of  what  we  mean  by  gradually,  but  it  is  almost 
impracticable  to  do  so,  since  this  and  other  tenns  used  to  express 
the  same  thing  are  purely  relative.  We  mean  by  it  a  continuous 
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evolution,  but  the  rate  and  line  oi'  evolution  may  differ.  In  the 
case  of  man  there  are  few  persons  who  would  dispute  the  asser- 
tion that  the  development  of  the  adult  from  the  infant  takes 
place  gradually,  step  by  step,  and  not  per  solium,  or  a  great  leap. 
And  yet  if  the  development  were  traced  out  with  great  minute- 
ness of  detail  by  a  being  whose  idea  of  time  was  referred  to 
standards  very  much  less  than  our  own,  there  would  be  apparent 
sudden  changes  answering  to  what  some  observers  would  call 
cataclysmal.  In  the  ovum  there  occur  but  a  few  kinds  of 'cells, 
and  if  a  human  individual  were  to  develope  as  slowly  as  species 
are  supposed  to  do  by  some,  the  same  objections  would  apply  to 
the  idea  that  an  egg  became  a  man  as  are  raised  against  the 
evolution  of  species  by  descent  with  modification.  In  the 
individual  we  see  entirely  new  kinds  of  cells  and  organs,  of 
which  not  the  slightest  traces  are  to  be  detected  in  the  ovum. 
There  are  no  traces  whatever  of  the  digestive  system,  of  the 
heart,  of  the  complicated  organ  of  vision,  and  many  other  parts, 
in  the  ovum  ;  and  yet  we  know  that  these  parts  appear  in  the 
individual  by  a  gradual  process  of  evolution. 

When  we  compare  individual  with  individual  we  observe  that 
in  those  which  are  most  nearly  allied  the  changes  vary  to  a  cer- 
tain extent,  sometimes  very  slightly,  that  the  main  phenomena 
mainly  depend  upon  the  character  of  the  parents,  while  the 
trilling  divergencies  are  for  the  most  part  due  to  the  conditions 
under  which  the  individuals  are  living.  As  our  inquiries 
extend  we  perceive  that  the  progeny  of  a  parent  go  through 
almost  the  same  phases  as  it  did,  or  in  other  words,  that  like  begets 
like.  This  last  phrase  should  not  be  understood  in  its  absolute 
sense,  but  as  implying  that  the  parent  begets  young  which  re- 
semble it  in  most  points,  not  in  all.  The  details  in  which  the  young 
differ  from  the  parents  belong  to  several  categories.  Thus  some 
are  peculiarities  which  did  not  appear  in  the  parents,  but  in 
some  antecedent  progenitor  ;  while  others  are  induced  by  the 
circumstances  of  life,  such  as  food,  degree  and  kind  of  exercise, 
and  a  multitude  of  similar  modifying  influences.  In  all  species 
the  number  of  ova  formed  is  immensely  greater  than  the  number 
of  procreative  individuals  developed  ;  and  the  same  remark 
applies  to  the  fertilised  ova,  the  embryo,  and  the  progeny.  It 
would  be  impossible  for  all  to  live  and  thrive,  and  hence  the 
proportion  of  germs  which  die  before  arriving  at  maturity  is 
surprisingly  large.  As  the  few  live  while  the  most  die,  it  is  clear 
that  the  few  which  thrive  must  have  some  advantage  over  the 
others.  This  advantage  is  a  greater  fitness  for  the  conditions  to 
which  it  is  subjected,  and  as  the  rate  of  possible  increase  is  far 
greater  than  the  actual  rate  of  increase,  each  individual  has  what 
Darwin  terms  a  struggle  for  existence,  those  which  survive  being 
the  fittest  to  do  so.  The  preservation  of  certain  individuals  and 
the  destruction  of  others  is  termed  Natural  Selection,  a  term 
which  has  been  objected  to  by  many,  but,  as  we  conceive,  with 
little  reason.  It  is  the  result  of  the  operation  of  several  natural 
laws  which  have  been  framed  by  the  Great  Lawgiver,  and  if  the 
term  is  spoken  of  as  actually  producing  those  results,  the  phrase 
must  be  accepted  in  the  metaphorical  sense,  and  not  as  implying 
that  there  is  any  deified  agent  called  Natural  Selection.  The 
same  use  of  phrases  repeatedly  occurs  in  the  literature  of  the 
arts  and  sciences  without  any  objection  being  made.  For  in- 
stance, certain  iron  ores  are  crushed  to  fine  powder,  the  powder 
is  made  to  slide  down  an  incline  beneath  an  electro-magnet ;  an 
electric  current  is  passed  through  the  iron  bars,  in  which  state 
they  are  able  to  pick  out  or  select  the  particles  of  magnetic  iron 
from  the  gangue  with  which  it  was  associated.  Who  would 
suppose,  that,  when  we  say  the  magnet  selects  the  magnetic  iron 
compound,  we  mean  it  acts  otherwise  than  in  obedience  to 
certain  laws  framed  by  the  Deity  ? 

So  far  we  have  enumerated  the  general  principles  which  are 
acquiesced  in  by  most  naturalists,  viz.,  that  individuals  undergo 
change,  produce  other  individuals  which  more  or  less  closely 
resemble  themselves,  that  all  which  commence  existence  do  not 
arrive  at  maturity,  that  the  few  are  selected  while  the  most  are 
rejected,  and  that  the  fittest  survive.  Beyond  this  we  come  upon 
disputable  ground.  According  to  some,  species  are  immutable, 
that  is,  the  amount  of  variation  which  it  presents  is  unalterable 
from  the  first  to  the  last  moment  of  the  existence  of  the  species. 
Others  believe  that  the  variation  may  increase.  In  the  opinion 
of  one  set  of  thinkers  the  extent  is  very  slight  ;  in  that  of 
another  set  considerable,  and  in  that  of  certain  others  almost 
indefinite.  The  investigation  of  the  amount  of  variation  ad- 
missible in  a  species  is  rendered  exceedingly  difficult  owing 
partly  to  the  inconclusive  nature  of  many  of  the  experiments 
which  man  is  able  to  carry  out,  and  partly  to  the  obstruction 
caused  by  the  received  definition  of  species  not  being  based  upon 


actual  observation.  If  it  be  assumed  that  two  distinct  species 
cannot  produce  fertile  offspring,  and  an  inquirer  attempts  to 
show  the  fallacy  of  the  definition  by  actually  forming  fertile 
offspring  from  two  groups  of  creatures  with  different  specific 
names,  he  is  at  once  met  with  the  reply  that  his  experiments 
demonstrate  that  the  two  groups  really  belong  to  the  same 
species.  If,  however,  it  could  be  shown  that  the  two  groups 
are  two  distinct  species,  the  received  definitions  would  fall  to  the 
ground.  The  whole  subject,  then,  is  one  of  immense  difficulty, 
and  therefore,  as  well  as  on  account  of  want  of  space,  we  refrain 
from  entering  into  the  many  interesting  qxiestions  which  the 
subject  suggests.  When  writing  the  article  Pal/eontology, 
E.  0.  S.,  it  was  our  intention  to  enter  fully  into  the  discussion 
of  the  variation  of  species,  but  this  also  must  be  dismissed  with 
brief  notice.  Natural  Selection  itself  has  little  or  no  influence 
in  inducing  variation  :  all  it  does  is  to  select  certain  variations 
in  preference  to  others.  The  slightest  variation  is  generally 
sufficient,  but  it  may  happen  that  the  variation  selected  is  of 
considerable  divergence  and  has  arisen  suddenly.  Cases  of  this 
kind  have  been  frequently  recorded.  One  of  the  most  remark- 
able is  the  black-shouldered  peacock.  The  common  peacock 
presents  slight  variations  as  compared  with  other  domesti- 
cated animals,  but  several  instances  are  on  record  of  the  ap- 
pearance of  a  form  which  differs  so  greatly  from  the  ordinary 
land  that  a  celebrated  ornithologist  declared  it  to  be  a  distinct 
species.  The  circumstances  under  which  it  has  always  originated 
leave  little  doubt  that  it  is  really  a  variety  of  the  common  pea- 
cock. If  so,  it  would  be  referred  to  by  many  as  an  excellent 
illustration  of  the  occasional  appearance  of  an  individual  which 
differs  considerably,  and  is  without  intermediate  links  from  its 
nearest  allies.  The  case  is  unquestionably  one  not  easy  to  solve ; 
but  it  is  possible  that  the  black-shouldered  peacock  is  a  reversion 
to  some  long  antecedent  ancestor.  Most  of  the  illustrations 
of  sudden  change  are  certainly  case3  of  reversion  ;  but  these 
cannot  be  looked  upon  as  abrupt  leaps  in  the  evolution  of  the 
species,  since  the  original  form  acquired  its  charactei  gradually. 
In  the  case  of  many  domestic  breeds  differences  of  considerable 
amount  have  been  produced  within  the  historic  period,  and  in 
not  a  few  cases  within  the  last  few  centuries.  For  instance,  a 
wild  gooseberry  weighs  about  5  dwts.,  and  is  seldom  much  above 
this.  In  1786  cultivated  gooseberries  were  obtained  weighing 
10  dwts. ;  in  1817  26  dwts.  17  grains  were  recorded,  and  up  to 
a  recent  period  the  maximum  attained  was  37  dwts.  7  grains. 
We  could  mention  many  other  cases  belonging  both  to  domesti- 
cated and  to  wild  species,  indicating  that  so  long  as  the  condi- 
tions are  uniform  the  variation  is  limited ;  but  when  the  condi- 
tions are  altered  the  range  of  variation  is  altered.  At  times 
species  certainly  change  at  a  much  greater  rate  than  jgjgggoth  part 
annually;  and  probably  the  average  rate  in  the  living  world  is 
much  greater  than  this. 

Those  who  wish  for  detailed  discussion  on  the  questions  con- 
nected with  species  should  consult  Darwin's  work  'On  the  Origin 
of  Species/  and  the  numerous  papers  written  by  him  since  1858, 
but  more  particularly  his  latest  work,  entitled  '  Animals  and 
Plants  under  Domestication.'  Lamarck  was  one  of  the  best  and 
earliest  thinkers  on  the  subject.  His  views  were  first  published 
in  1801  ;  more  fully  in  1809,  in  his  '  Philosophic  Zoologie  ;'  and 
lastly  in  his  '  Hist.  Nat.  des  Animaux  sans  Vertebres,'  tome  i. 
Other  writers  on  the  subject  are,  Geoffroy  St.  Hilaire,  Wells, 
Herbert,  Grant,  Matthew,  Von  Buch,  Rafinesque,  Haldeman, 
d'Halloy,  Owen,  Isidore  Geoffroy  St.  Hilaire,  Freke,  Herbert 
Spencer,  Naudin,  Keyserling,  Schaafhausen,  Lecoq,  Baden 
Powell,  Wallace,  Von  Baer,  Hivxley,  Hooker,  Carpenter,  Dana, 
Parsons,  Phillips,  Agassiz,  Claparede,  Pelzeln,  Lyell,  Bates, 
Murray,  Fee,  King,  Kolliker,  Blanford,  Flourens,  Walsh,  Duke 
of  Argyle,  Faivre,  Laugel,  Quatrefages,  and  many  more. 

SPHENODON.  A  brief  allusion  to  this  remarkable  genus 
occurs  in  the  article  Draconin^e,  E.  C.  vol.  ii.  col.  388,  where, 
however,  it  is  mentioned  under  its  synonym  Hatteria.  The 
genus  is  also  alluded  to  under  Hyperodapedon,  E.  C.  S. 
"Rhynchocephalus  is  another  of  the  appellations  which  have  been 
appbed  to  it.  The  genus  consists  of  but  one  species,  •  which 
exists  in  New  Zealand,  and  although  it  was  at  one  time  abun- 
dant, its  numbers  are  being  rapidly  thinned.  It  was  first  intro- 
duced to  the  notice  of  the  scientific  world  towards  the  end  of  the 
last  century  by  Cook  and  Anderson,  since  which  it  has  been 
occasionally  spoken  of.  Dieffenbach  describes  the  '  tuatera,'  as 
Hatteria  punctata  is  called  by  the  natives,  as  living  on  rocky 
islets,  and  frequenting  holes  in  the  sand  or  amongst  the  stones. 
Of  late  years  it  has  become  the  favourite  food  of  the  pig,  and  as 
it  is  also  eaten  by  man,  it  will  probably  soon  be  extinguished. 
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A  live  specimen  was  acquired  by  the  Zoological  Society  in 
18G8. 

The  only  species  oH  Sphenodon  known  has  usually  been  placed 
in  the  family  Agamida;  but  it  differs  from  it  in  so  many  important 
respects,  and  indeed  from  every  other  family,  that  Dr.  Giinther 
has  recently  proposed  to  form  a  new  order  to  receive  it.  These 
peculiarities  will  be  found  detailed  in  Dr.  Giinther's  paper  cited 
below;  but  we  may  refer  to  a  few  of  them  here.  The  mode  of  ar- 
ticulation of  the  lower  jaw  is  very  remarkable,  and  has,  we  believe, 
been  met  with  in  no  other  lizard.  In  lizards  the  quadrate  and 
pterygoid  are  united  by  a  joint  which  allows  of  considerable 
vertical  movement  in  the  lower  jaw,  but  in  the  Sphenodon  they 
are  immovably  connected  by  a  sutural  union.  The  two  rami  of 
the  lower  jaw  are  not  connected  by  bone  at  the  symphysis,  but 
this  part  is  formed  by  a  fibrous  tissue  which  allows  of  the  two 
rami  being  laterally  separated  and  then  approximated  to  a  small 
degree.  The  lower  jaw  is  so  connected  with  the  condyles  that 
these  can  play  in  a  depression,  and  permit  of  the  lower  jaw  being 
worked  backwards  and  forwards.  In  connection  with  this  struc- 
1  ore  of  the  lower  jaw  is  an  extraordinary  type  of  dentition,  which 
is  as  yet  unique  in  the  living  world,  but  has  its  prototype  in  the 
dentition  of  the  lihynchosaurus  and  Hyper  odapedon.  The  teeth 
are  anchylosed  with  the  alveolar  margin,  and  are  hence  of  the 
acrodont  kind.  In  the  upper  jaw  the  teeth  are  placed  in  two 
rows  on  each  side,  one  on  the  mai'gin  of  the  palatine  bone,  and 
the  other  on  the  maxillary  bone,  the  two  being  so  closely  con- 
tiguous that  only  a  narrow  groove  is  left  between  them.  In  the 
lower  jaw  there  is  one  row  only  on  each  side.  All  the  rows  of 
teeth  form  good  cutting  and  sawing  machines.  The  lower  rows 
of  teeth  fit  into  the  two  grooves  of  the  upper  jaw,  and  as  the 
lower  jaw  can  be  worked  backwards  and  forwards,  and  the  two 
rami  arc  approximated  when  the  jaw  shuts,  it  may  be  conjectured 
that  the  dentition  must  be  admirably  adapted  for  cutting  and 
sawing. 

The  muscular  system  also  has  its  peculiarities,  and  it  would 
seem  that  the  abdominal  muscles  are  so  developed  as  to  mate- 
rially assist  the  animal  in  worming  its  way  through  narrow  pas- 
sages, and  the  addition  of  imbricated  ventral  scales  implies  that 
the  latter  are  used  in  some  way  to  assist  progression.  The  fol- 
lowing remarks  from  Dr.  Giinther  will  indicate  some  of  the 
points  in  which  Sphenodon  differs  from  other  saurians,  and  the 
views  which  that  authority  holds  as  to  the  systematic  position 
of  the  genus.  The  possession  of  amphiccelian  vertebra)  is  shared 
by  it  and  the  Geckotidcc,  but  by  no  other  recent  saurian.  The  ribs 
have  appendages  precisely  similar  in  position  to  the  uncinate 

Erocesses  in  birds,  and  portions  of  the  ribs  are  modified  into 
road  plates  for  the  attachment  of  abdominal  muscles.  There  is 
a  system  of  abdominal  ribs  different  from  the  floating  ribs  of 
crocodiles,  and  from  the  continuation  of  true  ribs  which  occur  in 
the  chamadeon.  The  coracoid  is  not  notched,  the  scapula  has  an 
acromial  tuberosity,  and  the  os  ilium  has  a  subvertical  direction; 
all  which  features  are  striking  deviations  from  the  lacertian  type. 
There  is  no  pecten  or  falciform  process  in  the  optic  lens  ;  and 
there  is  no  tympanic  cavity.  The  cochlea  is  more  developed 
than  in  other  lizards,  showing  the  commencement  of  the  spiral 
turns.  The  heart,  the  organs  of  respiration  and  digestion,  and 
most  of  the  other  systems  conform  more  or  less  closely  to  the 
lacertian  type.  "  There  can  be  no  doubt  that  Hatteria  must  be 
removed  from  the  family  of  Agamida,  and  that  it  is  the  type  of  a 
distinct  group ;  but  the  question  is  whether  this  "roup  should  be 
subordinated  to  the  Saurians  as  a  distinct  tamily  like  the 
Agamidce,  Iguanidce,  &c,  or  whether  the  characters  pointed  out 
are  deemed  of  sufficient  importance  to  assign  to  it  a  more  distant 
position  from  the  other  lizards.  In  a  system  founded  upon 
external  characters  only,  the  former  course  would  be  taken,  and 
a  family  Hatteriidce  would  be  placed  near  the  Agamidce,  with 
which  it  agrees  in  the  majority  of  its  external  characters.  How- 
ever, there  is  scarcely  a  systematist  of  the  present  day  who  does 
not  pay  more  or  less  attention  to  anatomical  characters  in  estab- 
lishing the  higher  divisions.  Thus  Dr.  Gray  admits  into  the 
diagnosis  of  his  section  Squamata  (lizards  and  ophidians)  the 
articulation  of  the  tympanic  to  the  skull,  and  the  paired  copu- 
latory organs  as  principal  characters  by  which  it  is  distinguished 
from  the  second  section,  Cataphracta  (= tortoises  and  crocodilians 
-f-  amphisbamians).  The  division  proposed  by  Stannius  into 
Streptostylica  (=  snakes  and  lizards  -f-  amphisbamians),  and 
Monimostylica  (tortoises  +  crocodilians),  is  founded  essentially 
on  the  same  characters  as  that  of  Gray.  Hatteria  would  not 
enter  any  of  the  divisions  defined  in  these  two  systems.  Professor 
Owen  refers  the  recent  reptiles  to  four  co-ordinate  orders,  Cliclonia, 
Lacertilia,  Ophidia,  and  Crocodilia.    Hatteria  would  probably 


enter  the  second,  inasmuch  as  the  character  of  '  procceliau  ver- 
tebra) '  assigned  to  this  order  is  the  only  one  by  which  Hatteria 
would  be  excluded;  but  the  Geckos,  which  are  lacertiliariB  in 
Professor  Owen's  system,  also  have  arnphieo.lian  vertebrae.  In 
the  Crocodilia,  likewise,  this  is  not  considered  an  ordinal  charac- 
ter, but  is  used  for  the  distinction  of  the  suborders.  In  these 
three  systems  the  crocodiles  are  removed  from  the  lizards  into  a 
distinct  order  or  section,  on  the  ground  of  osteologieal  characters 
as  well  as  on  account  of  the  higher  organisation  of  the  soft  parts. 
Now,  in  Hatteria  the  modifications  of  the  lacertian  skeleton 
extend  to  the  same  parts  as  in  the  crocodiles  (except  the  anterior 
libs  and  thoracic  sternum),  although  they  are  frequently  of  a 
different  nature  ;  and  the  repetition  of  lacertian  characters  in  its 
soft  organs  is  in  some  measure  counterbalanced  by  the  absence  of 
copulatory  organs.  Therefore  we  cannot  hesitate  to  claim  for  it 
a  rank  higher  than  that  of  a  family.  The  presence  of  a  double  bar 
across  the  temporal  region,  the  intimate  and  firm  connection  of 
the  os  quadrature  with  the  skull  and  pterygoids,  the  erect  ilium, 
and  the  uncinate  processes  of  the  ribs,  are  characters  by  which 
a  tendency  towards  the  crocodilians  is  manifested  ;  but  here  the 
resemblance  ceases,  and  the  affinities  of  Hatteria  with  the  lizard 
are  far  more  numerous  and  of  greater  importance.  I  need  only 
mention  the  structure  of  the  heart,  of  the  organs  of  respiration 
and  digestion,  the  absence  of  a  diaphragm  and  of  peritoneal 
canals,  the  transverse  anal  cleft,  the  absence  of  an  external  ear, 
the  free  tongue,  &c.  Yet  were  we  to  associate  it  with  the  lizards 
in  one  group,  the  unity  of  this  group  would  be  entirely  destroyed. 
I  propose,  therefore,  the  following  modification  of  Stannius's 
division  of  recent  llcptilia,  adding  a  few  of  the  characters  which 
appear  to  be  of  special  importance  in  the  determination  of  the 
affinities  of  Hatteria." 

I. — Squamata. 

Anal  cleft  transverse ;  copulatory  organs  paired,  if  present ; 
all  the  ribs  single  headed ;  sacral  vertebra;  two  or  none. 

Order  1.  Ophidia. — Quadrate  bone  articulated  to  the  skull ; 
brain  capsule  entirely  osseous  ;  rami  of  the  mandible  united  by 
ligament;  copulatory  organs  present. 

Order  2.  Lacertilia. — Quadrate  bone  articulated  to  the  skull ; 
parts  of  the  ali-  and  orbito-sphenoid  regions  fibrocartilaginous ; 
rami  of  the  mandible  united  by  suture  ;  temporal  region  without 
or  with  only  one  horizontal  bar ;  copulatory  organs  present. 

Order  3.  Ehynchoccphalia. — Quadrate  bone  suturally  and  im- 
movably united  with  the  skull  and  pterygoid ;  parts  of  the  ali- 
and  orbito-sphenoid  regions  fibro-cartilaginous ;  rami  of  the 
mandible  united  by  a  short  fibrous  ligament ;  temporal  region 
with  two  horizontal  bars;  vertebras  amphiccelian;  copulatory 
organs  none. 

It — LORICATA. 

Order  4.  Crocodilia. — Quadrate  bone  suturally  muted  with  the 
skull ;  parts  of  the  ali-  and  orbito-sphenoid  regions  fibro-cartila- 
ginous ;  rami  of  the  mandible  united  by  suture ;  choanae  formed 
by  pterygoid  and  palatine  bones. 

III. — CATAPHRACTiE. 

Anal  cleft  longitudinal ;  copulatory  organ  simple ;  trunk  ribs 
and  sternum  dilated,  more  or  less  completely  united  by  suture. 
Order  5.  Cliclonia. 

(Giinther,  Phil.  Trans,  vol.  clvii.  pp.  595—630.) 

SPONGIAD^E  [E.  C.  vol.  iv.  col.  879 — SSI].  During  the  past 
few  years  our  knowledge  of  this  group  has  been  much  extended 
by  the  researches  of  Bowerbank,  Carter,  Lieberkuhu,  and  others ; 
but  even  now  the  mystery  with  which  these  and  other  lowly- 
organised  animals  have  been  invested,  is  only  beginning  to  be 
removed.  Unable  to  perceive  any  organs  adapted  for  carrying 
on  such  vital  functions  as  nutrition,  excretion,  circulation,  &c° 
the  biologist  has  been  undecided  whether  to  rank  them  as  vege- 
tables or  animals.  Although  most  recent  authorities  unhesi- 
tatingly refer  them  to  the  animal  kingdom,  yet  it  should  be 
mentioned  that  while  evidence  has  been  accumulating  in  sup- 
port of  this  view,  numerous  facts  tend  to  prove  that  their 
structure  presents  much  that  appears  to  be  common  to  them  and 
the  lower  orders  of  plants.  The  difficulty  of  tracing  any  Law 
regulating  their  forms,  the  apparent  want  of  any  animal  motion 
or  functional  activity,  and  the  general  apathy  with  which  they 
have  been  regarded,  have  probably  been  the  cause  of  the  slow 
progress  made  in  acquiring  a  knowledge  of  sponges. 

The  essential  parts  of  a  sponge  consist  of  a  skeleton  of 
spicula?,  supporting  and  secreted  by  the  animal  soft  parts.  The 
spicula;  are  arranged  according  to  a  method  which  is  constant 
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and  characteristic  of  each  genus.  But  whatever  this  method 
may  be,  there  is  always  one,  and  generally  two,  series  of  canals 
traversing  them  ;  these  canals  are  termed  interstitial.  A  dermal 
membrane  envelopes  the  whole  exterior  portion  of  the  skeleton  ; 
and  in  this  membrane  are  a  number  of  minute  pores.  The  food- 
bearing  current  is  drawn  in  through  these  pores,  enters  a  cavity 
just  beneath  the  dermal  membrane  termed  the  intermarginal 
cavity,  from  whence  it  passes  into  the  incurrcnt  system  of  inter- 
stitial canals  to  the  interior  of  the  sponge.  The  water  is  next 
conducted  to  the  excurrent  system,  and  is  finally  expelled 
through  the  orifices  termed  oscula,  which  are  readily  distin- 
guished from  the  pores,  owing  to  their  usually  being  raised  on  a 
prominence. 

Sucli  are,  in  general,  the  essential  parts  of  a  sponge ;  but  in 
order  to  obtain  a  clearer  idea  of  their  nature  and  connection 
with  each  other,  it  will  be  necessary  to  enter  into  more  minute 
details.  The  soft  parts  will  first  engage  our  attention,  since 
they  are,  physiologically,  far  more  important  than  the  hard 
parts. 

Every  cavity  in  the  interior  of  a  sponge  is  lined  by  a  thin 
layer  of  sarcode,  a  semitransparent  jelly-like  substance,  which 
unquestionably  plays  an  important  part  in  animals  [Sarcode, 
E.  C.  S.].  The  sarcode  of  the  sponge  varies  in  colour,  being  in 
some  cases  white,  in  others  grey;  when  immersed  in  spirits  it 
acquires  the  consistency  of  animal  liver.  Its  surface  is  generally 
roughened  by  obtuse  elevations  of  various  sizes.  It  does  not 
appear  to  possess  any  sensation  of  touch,  since  minute  parasitical 
annelids  are  frequently  found  crawling  over  it  and  biting  pieces 
from  it  without  causing  any  apparent  inconvenience  to  the 
sponge.  No  trace  of  structure  can  be  seen  in  the  ectosarc,  even 
when  examined  with  higli  microscopic  powers,  and  yet  it 
appears  to  be  the  seat  of  the  locomotive  power  in  the  Amoeba, 
and  allied  organisms.  In  some  sponges,  also,  it  possesses  powers 
of  motion,  and  when  portions  of  it  are  detached  they  slowly  and 
continuously  change  their  form,  and  progress  very  much  like  an 
Amoeba,  as  in  fig.  32.  Observations  to  this  effect  have  been 
made  by  Carter,  Bowerbank,  Lieberkuhn,  and  others,  but  the 
motive  power  docs  not  appear  to  exist  in  all  the  species,  nor  yet 
all  through  the  year.  In  Sponrjilla  and  Hymeniacidon,  it  is  best 
seen  in  spring.  Generally,  the  motion  is  due  to  a  kind  of  con- 
tractile power,  but  in  Sponrjilla,  according  to  Lieberkuhn,  it  is 
sometimes  effected  by  cilia.  Dr.  Bowerbank  examined  a  number 
of  specimens  of  Spongilla,  but  the  movements  could  be  observed 
in  some,  and  not  in  others.  He  failed  to  detect  them  in  any  of 
the  marine  species,  and  concludes  that  the  power  of  motion  is 
not  a  constant  property  of  sarcode.  The  inner  portion  of  the 
sarcode  contains  numerous  granides,  and  is  the  place  where  the 
food  is  digested. 

As  far  as  observation  has  gone,  it  would  seem  that  the  thin 
layer  of  sarcode  is  rather  to  be  regarded  as  an  aggregation  of 
amoeboid  bodies  than  as  a  continuous  sheet.  We  have  seen  how 
readily  they  can  be  detached,  but  they  can  also  be  detected  in 
the  sponge  itself  when  examined  with  the  microscope.  Thus 
Lieberkuhn  has  noticed  them  in  Sponrjilla;  he  states  they  are 
not  amorphous,  but  possess  distinct  structures  having  the  form 
of  a  cell,  but  without  any  membrane.  When  excrescent,  a 
nucleus  and  nucleolus  could  be  seen,  but  no  contractile  vesicle. 
In  certain  places  these  cells  bear  cilia  ;  but  these  will  be  noticed 
presently.  When  the  sarcode  is  examined  by  transmitted  light, 
with  a  magnifying  power  of  400  or  500  linear,  it  is  seen  to  be 
crowded  with  molecules  of  animal  and  vegetable  matter  in  a 
more  or  less  collapsed  condition,  and  evidently  undergoing 
digestion  {fig.  1).  Precisely  the  same  phenomenon  is  presented 
by  the  mucous  lining  of  the  stomachs  of  higher  animals.  Now, 
although  it  would  be  impracticable  to  follow  a  particle  of  food 
from  its  entrance  into  the  sponge  to  its  exit  again,  we  can  infer 
what  that  course  is.  By  referring  to  Amceba,  E.  C.  S.,  the  way  in 
which  that  creature  feeds  will  be  seen.  A  cluster  of  such  beings 
form  the  lining  to  the  sponge  cavities,  and  over  their  surface 
flows  a  powerful  stream  of  water,  bearing  swarms  of  aninialcuke ; 
when  these  impinge  against  the  sarcode  they  adhere,  become 
embedded,  digested,  expelled  again,  and  are  carried  on  by  the 
flowing  water  to  the  place  of  exit.  When  it  is  considered  what 
a  complicated  system  of  canals  a  sponge  possesses,  it  is  clear  that 
their  aggregate  length  must  be  very  great,  and  a  proportionate 
supply  of  food  will  be  required.  That  a  sponge  consumes  a 
large  quantity  in  proportion  to  its  bulk,  will  strike  any  one  who 
compares  the  afferent  and  efferent  currents.  The  former  may  be 
laden  with  minute  particles  of  matter,  but  the  latter  will 
contain  a  very  small  number  of  effete  particles.  By  watching 
constantly  it  will  be  found  that  the  inhalation  proceeds  with 


vigour  for  a  time,  and  then  subsides  into  comparative  qui- 
escence, and  that  the  exhalent  current  continues  to  deliver  effete 
particles  with  such  remarkable  uniformity  as  to  indicate  that 
they  are  thrown  off  from  the  sarcodous  surface  gradually  and 

systematically. 

Each  of  these  currents  of  exhalation  and  inhalation  have 
their  special  orifices,  and  can  be  seen  best  in  Halichondria  in- 
crustans  and  Spongilla  fiuviatilis.  But  they  can  be  seen  in 
almost  any  sponge.  The  inhalation  proceeds  vigorously  during 
the  period  of  feeding,  and  open  pores  are  scattered  thickly  over 
the  surface  of  the  sponge.  If  a  little  water,  charged  with 
minutely-comminuted  carmine,  be  placed  near  the  sponge,  the 
molecules  will  be  seen  to  be  drawn  slowly  towards  it,  and  their 
pace  to  rapidly  accelerate  until  they  rush  into  the  open  pores. 
At  such  times  the  oscula,  also,  are  most  widely  extended,  show- 
ing the  activity  of  the  excurrent  stream.  This  vigorous  action 
will  last  for  hours ;  the  transition  from  vigour  to  comparative 
quiescence  is  frequently  marked  by  the  closing  of  some  of  the 
smaller  oscula,  and  a  diminution  in  the  diameter  of  the  larger 
ones.  Most  of  the  pores  also  are  closed,  a  few  being  left  open 
for  the  promotion  of  a  gentle  current  of  water  which  seems  to  be 
necessary  for  conveying  air  into  the  interior.  Thus,  in  the 
sponge  as  in  the  higher  animals,  we  have  alternating  periods  of 
action  and  repose  ;  of  strong  and  of  calm  respiratory  action. 
Dr.  Bowerbank  fed  a  small  specimen  of  Spongilla  fiuviatilis  with 


Fig.  1.  Surface  of  the  soft  part  in  the  passages  of  a  spongo. 
Fig.  1*.  Network  of  hodictya  variant. 
Fig.  2.  Dermal  surface  of  Halichondria  panicea. 
Fig.  3.  Dermal  membrane  of  Tethea  muricata. 
Fig.  4.  Section  of  Halicliondria  panicea,  showing  intermarginal  cavities. 
(After  Bowerbank.) 

finely-divided  indigo,  and  thus  describes  the  results  :  "  Many  of 
the  molecules  might  be  readily  followed  as  they  meandered 
through  the  interior  of  the  sponge,  and  were  seen  flowing  in 
every  direction.  During  the  maintenance  of  this  action  in  full 
force,  when  I  directed  my  attention  to  the  osculum  it  was  pour- 
ing forth  a  continuous  stream  of  water,  and  along  with  it  masses 
of  flocculent  matter,  and  many  of  the  larger  molecules  of  the 
indigo  that  had  entered  by  the  pores  ;  but  it  is  remarkable,  that 
although  the  finer  molecules  of  indigo  were  being  inbibed  by 
the  pores  in  very  considerable  numbers,  very  few  of  them 
indeed  were  ejected  from  the  osculum  ;  and  if  the  imbibition  of 
the  molecules  continues  for  half  an  hour  or  an  hour  and  then 
ceases,  the  sponge  is  seen  to  be  very  strongly  tinted  with  the 
blue  colour  of  the  indigo,  and  it  remains  so  for  twelve  or 
eighteen  hours,  after  which  period  it  resumes  its  pellucid  appear- 
ance, the  whole  of  the  imbibed  molecules  having  undergone 
digestion  in  the  sarcode  lining  the  interior  of  the  sponge,  and 
the  effete  matter  having  been  ejected  through  the  osculum.  If 
we  kill  the  sponge  immediately  after  having  been  thus  fed,  and 
examine  the  interstitial  canals  and  cavities,  we  find  their  sarco- 
dous surfaces  thickly  dotted  with  molecules  of  indigo." 

The  parts  connected  with  the  creation  and  conduction  of  the 
currents,  upon  which  the  sponge  almost  entirely  depends,  will 
next  engage  attention.    In  the  living  state,  the  sponge  is  en- 
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veloped  in  a  tough  skin-like  substance,  which  is  the  dermal 
menwranc.  It  is  apparently  simple,  pellucid,  and  unorganized; 
it  is  abundantly  supplied  with  primitive  fibrous  tissue,  and  is 
lined  on  its  inner  surface  with  a  layer  of  sarcode.  Notwith- 
standing its  apparent  simplicity  it  is  endowed  with  remarkable 
properties.  The  sponge  can  open  pores  in  any  part  of  it,  and 
close  them  again  without  leaving  any  trace  of  their  existence. 
Tf  lacerated  ..V  destroyed,  the  injured  portion  is  rapidly  renewed. 
When  it  comes  in  contact  with  the  dermal  membranes  of  other 
sponges  of  the  same  species  it  unites  with  them  ;  but  no  union 
takes  place  between  different  species.  The  dermal  membrane  is 
generally  strengthened  by  a  skeleton  specially  formed  for  the 
purpose.  Thus  in  some  of  the  sponges  of  commerce  the 
portion  of  the  dermis  in  contact  with  rocks,  stones,  or  other 
sponges,  is  supported  by  a  network  of  stout  fibres.  In  Iso- 
dictya  varians  the  reticulations  consist  of  a  single  series  of 
spicula,  to  which  the  membrane  is  attached.  A  portion  ot 
this  framework  is  shown  in  fig.  1*.  In  Halichondria  panicea 
the  fibres  of  the  network  are  composed  of  bundles  of  spicula 
cemented  together  as  in  fig.  2.  In  many  cases,  however, 
this  constancy  of  arrangement  does  not  prevail  throughout 
even  the  same  individual;  thus  it  may  happen  that  the  spi- 
cula are  matted  together  in  places  without  spaces  being  left. 
According  to  Dr.  Bowerbank,  this  variation  in  arrangement  is 
detennined  by  the  presence  or  absence  of  pores  in  the  dermal 
membrane.  This  membrane  is  also  frequently  supplied  with 
beautiful  stellate  spicula,  which  are  said  to  be  serviceable  as 
weapons  of  defence.  They  are  uniformly  distributed  over  the 
membrane,  as  seen  in  fig.  3,  which  represents  a  portion  of  the 
outer  surface  of  Tethea  muricata ;  the  open  spaces  are  the  pores. 

The  pores,  as  has  already  been  stated,  are  the  orifices  for  the 
admission  of  water  containing  food  and  air.  In  the  more  highly 
organised  sponges,  such  as  Pachymatisma  and  Geodia,  they  are 
probably  permanent  organs,  reappearing  always  in  the  same  spot; 
but  in  others,  such  as  those  belonging  to  the  Halichondroid  type,  the 
edges  of  the  dermal  membrane  coalesce  when  the  pores  close,  and 
when  required  fresh  pores  are  opened  somewhere  else.  The  places 
where  they  may  be  expected  to  occur  are  where  the  spicula  of  the 
dermal  membrane  present  the  most  regular  and  clearly  defined 
network.  This  opening  and  closing  of  the  pores  occur  very 
irregularly,  and  appears  to  be  dependent  on  the  instincts  of  the 
sponge.  In  sponges  which  frequent  the  rocks  between  high  and 
low  water  marks  the  pores  are  closed,  thus  enabling  them  to 
retain  a  certain  quantity  of  water  within  them.  The  pores  are 
almost  always  closed  when  the  sponge  receives  a  shock.  When 
the  spongi  dies,  the  pores  remain  as  they  were  just  before  death. 
Hence  in  most  cases  sponges  which  are  preserved  in  spirits 
seldom  present  any  traces  of  pores,  owing  to  the  violence  attend- 
ing their  collection.  If  the  sponge  be  carefully  removed  from 
the  water,  and  placed  in  a  shallow  pan  of  water  (fresh  for  the 
fresh  water,  and  salt  for  the  marine  species),  and  be  allowed  to 
die  of  inanition,  it  will  most  probably  expire  with  a  few  if  not 
all  of  its  pores  open. 

If  the  current  entering  the  pores  of  a  Spongilla,  Grantia,  or 
Halichondna  be  watched,  it  will  be  noticed  that  the  molecules 
do  not  rush  straight  in,  but  turn  round  the  edge  of  the  membrane, 
and  enter  at  an  angle  of  45°.  The  particles  then  bound  from  one 
side  to  the  opposite,  and  are  waved  from  side  to  side  should  the 
current  be  weak,  but  if  strong,  they  are  carried  forward.  In  the 
Halichondroid  sponges  the  molecules  after  passing  through  the 
pores  are  received  into  large  cavities  which  form  a  stratum  just 
beneath  the  dermal  membrane,  as  shown  in  fig.  4.  These  cavi- 
ties being  quite  distinct  from  the  incurren't  canals  into  which 
they  lead,  have  been  termed  intermarginal  cavities.  In  some  of 
the  more  highly  organised  sponges  they  present  greater  regularity 
and  complexity  of  structure.  A  good  example  of  this  occurs  in 
Geodia  Barretti,  in  which  these  cavities  are  separated  from  the 
interstitial  canals  and  cavities  beneath  by  valvular  diaphragms. 
"  They  are  in  form  very  like  a  bell,  the  top  of  which  has  been 
truncated.  They  are  situated  in  the  inner  portion  of  the  dermal 
crust ;  the  large  end  of  the  cavity  being  the  distal  and  the  smaller 
end  the  proximal  one.  The  open  mouth  or  distal  end  of  the 
cavity  is  not  immediately  beneath  the  dermal  membrane.  There 
is  an  intervening  stratum  of  membranes  and  sarcode,  of  about 
the  entire  thickness  of  the  dermal  crust,  winch  is  permeated  by 
numerous  minute  canals,  which  convey  the  water  inhaled  by  the 
pores  to  the  expanded  distal  extremity  of  the  cavity.  The 
proximal  end  is  closed  by  a  stout  membranous  valvular  dia- 
phragm (fig.  5),  which  the  animal  has  the  power  of  opening  and 
closing  at  its  pleasure.  It  is  usually  entirely  destitute  of  the 
characteristic  dermal  spicula  that  are  found  abundantly  in  the 
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adjoining  membranous  tissues.  The  action  of  the  diaphragm  of 
each  cavity  appears  to  be  independent  of  the  surrounding  ones, 
the  condition  or  degTee  of  opening  of  no  two  ad  jacent  ones  being 
alike.  In  the  greater  number  of  cases  they  are  in  a  closed  state, 
and  in  this  condition  the  membrane  is  filled  with  concentric 
circles  composed  of  minute  ruga)  or  thickened  lines,  and  at  the 
centre  is  closely  pressed  together,  completely  closing  the  orifice, 
as  in  fig.  5.  In  some  cases  the  membrane  is  only  partially 
closed,  and  the  orifice  is  either  circular  or  oval,  as  in  the  lower 
circular  membrane  (£g.  5)  ;  in  others  it  is  nearly  as  large  as  the 
diameter  of  the  basal  end  of  the  cavity.  The  pursing  of  the 
centre  of  the  membrane  of  the  diaphragm  is  always  outward  as 


Fig.  5.  Dermal  cnist  of  Geodia  Barretti. 
Fig.  6.  Longitudinal  section  of  intermarginal  cavities  of  Grantia  compressa. 
Fig.  7.  One  of  the  detached  cells  of  Grantia  compressa,  with  the  cilium  in  the 
position  of  action. 
Fig.  8.  Fibro-membranous  tissue,  from  common  sponge  of  commerce. 
(After  Bowerbank.) 

regards  the  cavity,  so  that  when  viewed  from  within  it  appears 
as  a  slightly  funnel-shaped  depression,  the  bottom  of  which  is 
conical.  The  cavities  are  lined  by  a  smooth  and  tolerably  strong 
membrane,  abundantly  supplied  with  slender  fibrous  tissues,  dis- 
posed in  nearly  parallel  lines  at  right  angles  to  the  long  axis  of 
the  cavity."  (Bowerbank.) 

These  elaborate  organs  are  supported  by  a  beautiful  network 
of  spicula  (fig.  5),  the  meshes  of  which  are  sometimes  six  and 
sometimes  seven-sided.  Each  mesh  encloses  one  of  the  mem- 
branous valves.  The  intermarginal  cavities  seem  to  attain  their 
highest  degree  of  development  in  Grantia  compressa  and  ciliata, 
in  which  species  they  almost  supersede  every  other  organ.  They 
form  large  cavities,  the  distal  ends  of  which  open  at  the  outer 
surface  of  the  sponge,  while  the  proximal  valvular  ends  open 
into  shallow  cavities,  which  alone  remain  to  represent  the 
elaborate  system  of  incurrent  canals  in  Halichondria  and  its  allies. 
It  is  probable  that  the  seat  of  the  mechanism  by  which  the 
currents  are  created  rests  in  the  intermarginal  cavities,  and  in 
them  only.  In  Grantia  the  whole  of  their  interior  is  lined  with 
cilia,  and  hence  it  has  been  thought  probable  that  they  subserve 
the  purposes  of  respiration.  Whether  this  is  so  or  not  is  doubt- 
ful, but  liitherto  no  signs  of  cilia  have  been  detected  in  any  other 
part  of  a  sponge.  The  action  of  the  cilia  may  be  seen  by  tearing 
a  living  specimen  of  Grantia  compressa  in  a  direction  at  right 
angles  with  its  long  axis,  placing  it  in  a  cell  rilled  with  fresh  sea- 
water,  and  examining  the  interior  of  some  of  the  large  cavities  of 
the  sponge  under  the  microscope.  These  are  the  intermarginal 
cavities,  two  of  which  are  shown  in  fig.  6.  Each  cavity  is  lined 
throughout  with  nucleated  cells,  having  the  form  shown  in  fig.  7, 
and  provided  with  long,  slender  cilia.  The  motions  of  the  cilia 
are  rapid,  and  cannot  be  followed  when  most  active ;  but  when 
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somewhat  languid,  the  action  is  seen  to  consist  of  a  repetition  of 
lashes,  in  which  the  upper  portion  of  the  cilium  is  iirst  thrown 
gently  backwards  towards  the  surface  of  the  sponge,  find  then 
lashed  briskly  forward  in  the  opposite  direction,  or  towards  the 
OSGulum.  The  cilia  act  quite  independently  of  one  another. 
Cilia  have  also  been  seen  in  Spongilla ;  in  Halichondria  their 
presence  is  indicated  by  their  peculiar  effects  on  the  molecules 
entering  the  pores,  as  already  noticed.  It  frequently  happens 
that  these  ciliated  cells  become  detached,  and  it  is  probable  that 
they  have  in  many  cases  been  mistaken  for  spermatozoa,  as,  for 
example,  in  Professor  Huxley's  description  of  Tethea  in  the 
'Annals  of  Natural  History,' vol.  vii.  1851.  Further  remarks 
on  this  point  will  be  found  below  in  connection  with  the  process 
of  reproduction. 

From  the  intermargiual  cavities  we  pass  on  to  the  interstitial 
canals  and  cavities.  In  the  Halichondroid  sponges  they  form 
nearly  the  entire  bulk ;  while  in  Orantia  they  arc  reduced  to  a 
very  small  proportion  of  it.    When  best  developed,  they  consist 


of  the  most  elaborately  organised  mammal."  (Bowerbank.)  In 
many  sponges  only  one  system  of  canals  is  developed,  as,  for 
instance,  in  the  Cyathiform  groups,  in  which  the  outer  portion 
of  the  cup  is  the  inhalent  surface,  and  the  interior  the  exhalent 
one ;  hence  it  is  that  the  inner  surface  is  more  uneven  than  the 
outer,  since  all  the  oscula  are  there,  and  these  in  most  cases  have 
their  margins  slightly  raised  to  enable  the  fecal  matter  to  be  dis- 
charged without  coming  in  contact  with  the  contiguous  surface. 
The  lining  of  the  canals  frequently  consists  of  highly  organised 
membranes.  Thus  in  the  common  honeycomb  sponge  of  com- 
merce, this  lining  consists  of  a  simple  interstitial  membrane  with 
a  layer  of  primitive  fibrous  tissue  beneath  it ;  the  arrangement  of 
the  iibrous  portion  is  shown  in  fig.  8.  In  other  species  they  are 
arranged  in  a  different  way.  These  membranes  sometimes  have 
the  appearance  of  areolar  tissue,  especially  when  they  abound  in 
large  open  oval  spaces. 

The  oscula  form,  as  has  been  already  indicated,  the  termi- 
nation of  the  excurrent  canals.     They  present  various  appear- 


Fig.  9.  Spiculum  in  various  stages  of  growth.    (After  Bronn.) 
Figs.  9—25.  Spicula  of  various  sponges. 

Fig.  18  represents  a  portion  of  Qeodia  Barretti ;  a,  intermarginal  cavities  ;  6,  basal  diaphragm  of  same ;  c,  embedded  ovum,  forming  dermal  crust  of  sponge  ; 
d,  large  spicula,  the  heads  of  which  form  areas  for  valvular  bases  of  intermarginal  cavities ;  c,  delensive  spicula  ;  /,  portions  of  interstitial  membrane  crowded 
with  stellate  spicula  ;  g,  portions  of  secondary  system  of  defensive  spicula.   (After  Bowerbank.) 


of  two  distinct  series  of  canals,  the  incurrent  and  excurrent.  The 
incurrent  series  open  in  a  few  large  months  upon  the  inter- 
marginal cavities  from  which  it  receives  the  water ;  it  then 
conducts  the  water  through  a  ramified  system  of  tubes  and 
capillaries  to  the  innermost  portion  of  the  sponge,  where  it 
inosculates  with  the  capillary  portion  of  the  excurrent  series ; 
these  capillaries  unite  into  large  channels,  which  coalesce  to  form 
one  or  more  canal  by  which  the  water  is  discharged  through  the 
oscula.  The  exceedingly  large  extent  of  surface  thus  comprised 
within  a  given  space  is  perhaps  the  most  striking  feature  in  a 
sponge,  and  if  we  coincide  in  the  opinion  that  the  sarcode  lining 
represents  the  stomach  of  higher  animals,  it  may  truly  be  said 
'-  that  the  aggregated  surfaces  become  a  great  system  of  intestinal 
action,  fully  equal  in  proportional  extent  to  that  of  the  intestines 


ances  in  different  species.  In  some  instances  they  form  orifices 
at  the  termination  of  conical  elevations  on  the  exterior  of  the 
sponge  ;  in  others  they  open  into  a  single  cloaca  in  the  interior, 
as  in  Grantia,  Verongia,  and  other  fistulose  sponges.  They  are 
permanent  organs,  but  vary  considerably  in  appearance,  degree 
of  expansion,  and  position.  During  the  feeding  period  they  are 
opened  to  their  fullest  extent ;  at  other  times  they  are  much 
diminished  in  size,  and  even  entirely  closed  in  those  littoral 
species  that  are  frequently  exposed  to  the  atmosphere.  The 
animal  has  the  power  of  closing  or  opening  any  one  of  them 
independently  of  the  others. 

The  most  prominent,  but  by  no  means  the  most  important, 
feature  in  sponges  is  the  skeleton.  It  is  composed  of  various 
materials,  and  presents  an  astonishing  variety  of  forms  and 
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modes  of  arrangement  in  the  parts  which  compose  it.  In  one 
group  of  sponges  the  skeleton  is  principally  composed  of  calca- 
reous needles,  or  spicula,  in  another  principally  of  siliceous  spicula; 
and  in  another  of  keratose  fibre.  In  many  genera  the  skeleton 
consists  partly  of  spicula  and  partly  of  iibre  ;  although  both 
these  may  be  equally  siliceous  or  krnilosr,  yet  they  arc.  essen- 
tially distinct.  The  most  marked  point  of  difference  is  that  the 
spicula  do  not  unite  when  in  contact,  while  the  fibre  does. 
The  spicula  first  appear  in  a  thin  layer  of  silex  between  two 
layers  of  membrane  as  in  a,  fig.  9  •  which  successively  assumes 
the  forms  b,  c,  d,  e,  in  the  case  of  the  spindle-shaped  variety. 
In  this  condition  they  usually  possess  a  hollow  cavity  filled  with 
a  horn-like  substance,  or  keratode.  As  this  substance  is  combus- 
tible, while  the  silica  is  not,  the  extent  to  which  it  occupies  the 
interior  may  readily  be  seen  by  exposing  a  spiculum  from  a 
young  sponge  in  the  flame  of  a  spirit-lamp,  and  examining  it 
with  a  microscope,  when  it  will  appear  as  a  thick  cylinder  of 
charcoal  encased  in  a  thin  tube  of  silica.  As  the  sponge  grows 
older  the  soft  membrane  is  gradually  replaced  by  silica  until  the 
central  cavity  can  scarcely  be  detected.  When  a  transverse 
section  of  a  spiculum  is  examined  the  silica,  or  carbonate  of 
lime,  is  seen  to  be  arranged  in  concentric  layers.'  The  extent  to 
which  the  central  cavity  is  filled  with  silica  does  not  entirely 
depend  upon  age,  but  is  modified  to  suit  the  purposes  for  which 
the  spiculum  is  designed.  Thus  in  several  instances  it  appears 
that  the  long  spicula  which  project  from  the  surfaces  of  some 
sponges,  and  which  are  frequently  subjected  to  violent  deflec- 
tions, are  almost  entirely  filled  with  keratode,  although  they 
appear  to  be  entirely  composed  of  silica.  The  long-spiked 
spicula  projecting  from  Tethea  cranium,  which  are  so  remarkable 
for  their  great  flexibility,  are  good  examples  of  this  modification 
of  structure.  Keratode  is  one  of  the  most  elastic  and  durable 
animal  substances  known,  and  its  combination  in  concentric 
layers  with  a  thin  external  case  of  silica  forms  one  of  the  best 
contrivances  yet  discovered  for  the  union  of  strength  with 
elasticity  and  durability.  Similar  spicula  occur  in  Geodia 
M'Andrewii,  and  Euplectella  aspergillum.  The  presence  of 
spicula  is  so  frequently  associated  with  sponges  that  their 
occurrence  in  other  classes  of  animals  is  apt  to  be  forgotten. 
We  find  them  in  Carpenteria,  amongst  the  Foraminifera,  and 
in  numerous  genera  among  the  Actinozoa,  the  Tunicata,  and  the 
Kudibranchiata.  In  sponges  the  spicula  present  an  almost 
innumerable  variety  of  forms,  but  in  every  case  the  form  is 
evidently  dependent  upon  certain  governing  laws.  In  most 
cases  we  find  several  forms  in  each  species.  In  Tethea  cranium 
there  are  no  fewer  than  seven.  Each  kind  is  appropriated  to  a 
particular  portion  of  the  sponge  for  the  performance  of  a  parti- 
cular function.  It  is  owing  to  this  dependence  of  form  upon 
function  that  the  spicida  from  the  corresponding  parts  of  dif- 
ferent species  present  that  general  uniformity  of  character  which 
enables  the  well-informed  student  to  assign  each  spiculum  to  its 
proper  place  in  the  sponge.  In  some  cases  the  spicida  retain  the 
same  form  in  every  stage  of  their  development,  but  in  others 
they  undergo  considerable  variation.  Any  one  who  wishes  to 
study  the  remarkable  forms  assumed  by  spicula  is  referred  to 
Dr.  Bowerbank's  Monograph,  quoted  below,  where  most  of  them 
are  figured  and  described.  In  this  place  a  few  examples  only 
can  be  given.  Some  forms,  such  as  those  shown  in  figs.  10 — 15, 
occur  in  all,  or  nearly  all,  sponges,  while  others  are  "restricted  to 
certain  genera  and  species.  These  latter  have  been  classified  by 
Dr.  Bowerbank  according  to  their  functions,  but  in  some  in- 
stances the  same  form  of  spiculum  serves  more  than  one  purpose. 
He  terms  them  connecting,  prehensile,  defensive,  tension,  and  reten- 
tive spicula  ;  the  spicula  of  the  sarcode  ;  and  the  spicula  of  the 
ovaries  and  gemmules.  The  connecting  spicida  occur  in  a  few 
genera  only,  such  as  Geodia,  Pachymatisma,  in  which  they  serve 
to  connect  the  thick  hardened  surface  with  the  mass*  of  the 
animal,  and  occasionally  act  as  a  defensive  weapon  ;  fig.  16  is  a 
spiculum  of  this  kind  from  Geodia  Barretti.  Only  one  form  of 
prehensile  spiculum,  fig.  17,  is  known.  It  occurs  in  two  species 
of  Euplectella.  Its  lower  portion  is  free  from  spines,  and  is 
fixed  to  the  base  of  the  sponge,  while  the  upper  portion  projects 
beyond  its  surface,  and  is  so  thickly  beset  with  them,  that  it 
readily  hooks  on  to  any  extraneous  object  near  at  hand.  The 
defensive  spicula  may  be  either  external  or  internal ;  both  forms 
are  well  shown  in  Geodia  Barretti,  fig.  18,  in  which  both  the 
defensive  and  aggressive  spicula  (e)  are  shown  just  within  the 
summits  of  the  great  intercellular  spaces  of  the  sponge,  and  the 
external  defensive  system  at  g.  The  tension  spicula  are  found 
in  the  dermal  membrane,  where  this  is  not  strengthened  by  being 
connected  with  the  skeleton  ;  these  are  well  represented  by  such 


forms  as  figs.  1!),  20.  The  former  is  the  more  common  type; 
the  latter  is  noticed  on  account  of  the  analogy  it  presents  to  the 
tension  spicula  in  Jlolothuriadat,  and  in  Jlrachiopoda.  Figs.  21 
and  22  are  examples  of  retention  spicula.  In  many  species  of 
sponge  tho  sarcode  abounds  in  beautiful  stellate  spicula,  which 
probably  assist  in  giving  strength  and  firmness  to  it.  In  some 
instances  they  possess  rays  springing  from  a  common  centre,  as  in 
jig.  23,  but  in  others  they  have  a  much  more  complicated  structure, 
as,  for  example,  in  the  beautiful  forms  shown  in  figs.  24  and  25, 
both  of  which  belong  to  Euplectella,  aspergillum.  The  spicula 
of  the  ovaries  and  gemmulea  do  not  call  for  special  notice  here, 
although  they  are  of  considerable  interest,  inasmuch  as  the  forms 
presented  by  them  differ  remarkably  from  those  occurring  in  the 
adult  sponge. 

The  keratode,  which  we  have  referred  to  a3  filling  the 
interior  of  the  siliceous  spicula,  is  the  substance  which  composes 
the  horny  elastic  fibre  of  the  skeleton  of  the  common  Turkey 
sponge.  It  differs  widely  from  horn  both  in  structure  and 
chemical  composition,  but  possesses  a  close  resemblance  to  silk, 
and  the  skeletons  of  the  sertularian  and  other  zoophytes,  in  all 
of  which  fibrin  is  the  most  important  ingredient.    These  fibres 


Fig.  26.  Ovarium  of  SpongiUa  fluviatilis.    (After  Bowerbank. 

are  cylindrical  in  form,  and  unite  together  to  form  an  irregulal 
network.  In  some  species  they  have  spicula  enclosed  in  them. 
They  are  built  up  in  concentric  layers,  the  fresh  layers  being 
added  externally.  Their  colour  varies  from  an  amber  yellow  to 
a  deep  yellow  brown.  In  the  living  sponge  they  possess  the 
property  of  uniting  whenever  they  come  in  contact  with  the 
fibre  of  other  individuals  belonging  to  the  same  species. 

The  cellular  tissue  in  sponges  is  of  a  very  simple  kind,  being 
made  up  of  spherical  molecular,  and  discoid  or  lenticular  nucleated 
cells.  They  are  most  conspicuous  in  Grantia,  their  occurrence  in 
which  genus  has  already  been  noticed. 

Five  modes  of  reproduction  have  been  observed  in  sponges 
viz.,  (1)  by  ova  without  an  ovarium  ;  (2)  by  ova  generated 


Fig.  27.— Ovarium  of  Spongilla fluviatilis,  after  treatment  with  nitric  acid. 
(After  Bowerbank.) 

within  ovaria  ;  (3)  by  gemmules  secreted  within  the  sponge  ; 
(4)  by  gemmules  produced  externally;  and  (5)  by  spontaneous 
division  of  the  sarcode.  Our  knowledge  of  the  first  kind  is 
almost  entirely  confined  to  the  occurrence  of  minute  ovoid 
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vesicles  on  the  fibres  of  some  species  of  Spongia,  which  vesicles 
are  very  similar  to  the  ova  liberated  from  the  ovaria  of  other 
marine  species  of  Spongiadce.  More  is  known  of  the  second  kind. 
All  the  ovaria  have  a  general  external  resemblance,  owing  to 
their  being  enclosed  in  a  coriaceous  envelope  ;  but  they  differ 
greatly  in  anatomical  structure.  They  may  be  divided  into  two 
groups,  the  one  typified  by  the  ovarium  of  Spongilla  jluviatilis, 
and  the  other  by  that  of  Spongilla  lacustris.  The  ovaria  of 
Spongilla  Jluviatilis  occur  most  abundantly  at  its  basal  por- 
tion. They  are  spherical  in  form  (see  fig.  26),  about  ^th  of  an 
inch  in  diameter,  and  provided  with  a  foramen  at  their  distal 
extremity.  If  a  few  of  these  ovaria  be  heated  in  a  test  tube 
containing  some  nitric  acid  until  they  become  of  a  bright  yellow 
colour,  and  the  action  of  the  acid  be  then  stopped  by  diluting 
it  with  cold  water,  the  coriaceous  envelope  is  removed,  and 
the  arrangement  of  the  skeleton  of  spicula  developed,  as  in 
ig.  27.    When  examined  in  water  or  Canada  balsam,  under  the 


Fig.  28. — Spicula  which  surround  tho  ovarium. 
(After  Bo  wcrbank. ) 

microscope,  the  spicula  are  seen  to  be  packed  closely  together, 
and  to  have  the  form  represented  in  fig.  28.  They  cover  the 
whole  of  the  ovarium,  and  support  the  outer  surface  of  its  wall 
with  one  of  the  expanded  extremities,  and  its  inner  surface  with 
the  other.  The  axes  of  the  spicula,  it  will  be  noticed,  are  in 
lines  radiating  from  the  centre  to  the  circumference.  When  the 
ovarium  of  Spongilla  lacustris  is  treated  in  a  similar  way,  it 
presents  the  appearance  shown  in  Jig.  29,  in  which  not  only  are 


Fig.  29. — Ovarium  of  Spongilla  lacustris. 

the  spicula  different  in  form,  but  they  are  arranged  tangentially 
to  the  surface.    Nearly  all  the  other  ovaria  known  conform  to 

one  or  other  of  these  types,  but 
at  the  same  time  they  present  cer- 
tain minor  differences  generally 
characteristic  of  the  species  or 
genus. 

Gemmules  are  distinguished 
from  ovaria  in  not  being  ova- 
bearing  bodies,  and  in  being 
capable  of  development  into  a 
single  individual,  having  the 
characters  of  the  parent  mass. 
We  say  capable,  because  it  is  very 
common  for  a  number  of  gem- 
mules  to  settle  down  in  close  con- 
tiguity to  one  another,  and  to 
merge  together  into  one  large 
individual.  Indeed,  most  of 
the  large  individuals  are  really  developed  from  several  gem- 
mules.  The  gemmules  are  lenticular  in  form,  and  present  two 
distinct  varieties,  of  different  sizes.  In  the  smaller,  only  one 
kind  of  spiculum  is  developed ;  in  the  other,  there  are  three 


Fig.  30.— Gemmule  of  Tethca 
cranium. 


forms  of  spiculum.  This  distinction  is  constant,  and  Dr.  Bower- 
bank  suggests  it  may  be  sexual.  The  difference  in  the  size  and 
structure  of  the  gemmules  of  Tethea  cranium  is  shown  in  figs.  30  3' 


Fig.  31.— Gemmulo  of  Tethea  cranium. 

The  process  of  external  gemmulation  is  only  known  to  occur  in 
Tethea  lyncurium.  We  nave  lastly  to  notice  the  mode  of  pro- 
pagation by  sarcodous  division,  the 
one  which  is  most  familiar  to  na- 
turalists, and  which  appears  to  be 
the  ordinary  method.  It  would 
seem  that  any  detached  portion  of 
the  sarcode  has  the  property,  either 
by  itself  or  in  union  with  other 
detached  portions,  of  developing  into 
perfect  sponges.  In  their  earliest 
condition  they  are  undistinguishable 
from  Amoeba,  and  present  the  form 
seen  in  fig.  32,  in  which  the  nucleus 
is  visible.  According  to  some  authorities,  the  swarm  pores  (one  of 
which  is  shown  in  Jig.  33)  consist  of  aggregations  of  sarcode,  and 
are  really  gemmules.  Lieberkuhn,  however,  states  (A.  N.  H., 
1856)  that  they  have  no  connection  with  them.  Those  of  Spongilla 
are  oval  in  form,  and  visible  to  the  naked  eye.  They  swim  for 
a  few  days  by  means  of  cdia,  but  always  with  the  same  end 
foremost.  They  then  subside  to  the  bottom  of  the  vessel  in 
which  they  may  be,  and  flatten  out  into  a  delicate  layer  in 


Fig.  32. — Amoebiform  body  of 
sponges. 


Fig.  33. — A  Swarm  pore.   (After  Bronn. 

which  spicula  soon  appear.  'Hie  swarm  pores  contain  all  the 
constituents  of  young  sponges,  viz.,  moveable  cells,  needles  of 
various  sizes,  and  some  germ  granules.  The  cilia  are  situated 
on  a  kind  of  epithelial  layer  of  cells,  each  of  which  has  one 
cilium.  What  relation  these  may  have  to  the  ciliary  surface  of 
the  intermarginal  cavity  is  not  known. 
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It  is  very  doubtful  if  spermatozoa  have  really  been  discovered 
in  sponges.  It  is  true  they  have  frequently  been  described  by 
observers  ;  but  in  most,  if  not  in  all  cases,  they  have  proved  to 
be  detached  ciliated  bodies.  Lieberkuhn  noticed  several  motile 
corpuscles  while  dissecting  a  Hpongilla  in  June,  and  these,  he 
remarks,  are  distinguishable  from  the  ciliary  bodies  of  swarm 
|Huva  by  the  much  smaller  head  and  longer  and  thicker  tail. 
They  are  formed  in  globules,  enveloped  by  a  transparent  struc- 
tureless membrane  and  surrounded  by  sponge  cells ;  the  globules 
were  burst  by  the  movements  of  these  bodies  in  its  interior. 
They  differ  i'rom  the  spermatozoa  of  Carter  in  being  much 
smaller  and  in  not  having  contractile  heads ;  Lieberkuhn  sug- 
gests that  Carter's  spermatozoa  were  specimens  of  Trachelius 
trichophoma,  which  is  an  infusorian  animalcule  frequently  met 
with  inside  sponges.  There  appears  to  be  much  resemblance 
between  the  bodies  noticed  by  Lieberkuhn  and  the  spermatozoa 
of  Tethea  as  described  by  Huxley.  These  last,  as  we  have  seen, 
are  considered  to  be  ciliary  bodies  by  Carter.  From  this  it  will 
be  evident  there  is  much  uncertainty  on  the  subject.  The  con- 
clusion arrived  at  by  Dr.  Bowerbank  is  thus  stated  by  him,  the 
authors  referred  to  being  those  above  mentioned.  "  On  a  careful 
consideration  of  the  descriptions  of  the  ciliated  cells  seen  by  the 
authors  I  have  quoted  above,  it  strikes  me  forcibly  that  the 
so-called  zoospores  and  spermatozoa  of  Carter  and  Huxley  are 
identical  in  origin  and  purpose  with  the  similar  organs  described 
by  Lieberkuhn  and  those  found  in  situ  and  in  action  in  Grantia 
compressa;  and  in  truth  that  they  are  the  homologues  of  the 
breathing  and  feeding  organs  of  the  zoophyte  and  more  highly 
organised  animals."  The  following  classification  is  one  of  the 
most  recent,  and  has  been  proposed  by  Dr.  Bowerbank.  The 
names  of  many  of  the  old  genera  are  retained,  but  the  descrip- 
tions have  been  modified  to  suit  the  present  state  of  our' 
knowledge. 

Class.— PORIFERA,  Grant. 
Order  I. — Calcarea. 

Grantia,  Fleming.  Sponge  furnished  with  a  central  cloaca, 
parietes  constructed  of  interstitial  cells,  more  or  less  regular  and 
angular  in  form,  disposed  at  right  angles  to  the  external  surfaces 
and  extending  in  length  from  the  outer  to  very  near  the  inner 
surface  of  the  sponge,  where  each  terminates  in  a  single  osculum. 
Type,  Grantia  compressa. 

Leucosolenia,  Bowerbank  (Grantia,  Fleming  and  Johnston). 
Sponge  fistular  ;  formed  of  a  single  layer  of  triradiate  and  other 
spicula,  surrounding  a  large  central  cloaca,  which  extends  into 
all  parts  of  the  sponge.    Type,  Grantia  lotryoides,  Fleming. 

Leuconia,  Grant  (Grantia,  Fleming  and  Johnston).  Sponge 
furnished  with  cloacae,  one  or  more  ;  parietes  of  sponge  formed 
of  a  mass  of  irregularly  disposed  interstitial  membranes,  and 
triradiate  and  other  spicula  ;  permeated  by  sinuous  excurrent 
canals,  the  oscula  of  which,  are  irregularly  disposed  over  the 
surfaces  of  the  cloacae.    Type,  Grantia  nivea,  Fleming. 

Leucogypsia,  Bowerbank.  Sponge  massive,  without  cloacae ; 
formed  of  irregularly  disposed  membranous  tissues  and  spicula  ; 
oscula  at  the  external  surface.    Type,  Leucogypsia  Gossei. 

Order  II. — Silicea. 

Sub-order  1.  Spiculo-radiate  skeletons  ;  not  reticulate  ;  com- 
posed of  spicula  radiating  in  fasciculi  or  separately  from 
the  base  or  axis  of  the  sponge. 

Geodia,  Lamarck.  Skeleton.  Spicula  fasciculated,  radiating 
from  the  base  or  central  axis  of  the  sponge  to  the  surface ;  dermis 
crustular,  furnished  abundantly  with  closely  packed  ovaria  ; 
ovaria  siliceous,  composed  of  cuneiform  spicula,  firmly  cemented 
together  by  silex,  in  lines  radiating  i'rom  the  centre  of  the 
ovary;  pores  furnished  with  oesophageal  tubes,  terminating  in 
the  distal  extremity  of  the  intermarginal  cavities  ;  intermarginal 
cavities  separate,  symmetrical,  subcylindrical ;  each  furnished 
with  a  membranous  valve  at  its  proximal  extremity.  Type, 
Geodia  gibberosa. 

Pachymalisma,  Bowerbank.  Skeleton  composed  near  the  ex- 
ternal surface  occasionally  of  short  fasciculi  of  siliceous  spicula, 
disposed  in  lines  at  about  right  angles  to  the  surface  of  the 
sponge  ;  central  portion  of  the  sponge  unsymmetrical ;  dermis 
crustular,  furnished  abundantly  with  closely  packed  ovaria ; 
ovaria  siliceous,  formed  of  cuneiform  spicula,  firmly  cemented 
together  in  lines  radiating  from  the  centre  of  the  ovary  ;  pores 
furnished  with  oesophageal  tubes,  terminating  iu  the  distal  ex- 


tremity of  each  intermarginal  cavity ;  Intermarginal  cavities 
symmetrical,  subcylindrical,  with  a  pyloric  valve  at  the  proximo] 
end  of  each.    Type,  Johmtonia. 

Ecionemia,  Bowerbank.  Sponge  having  a  strong  axial 
column  or  centre  of  closely  packed  siliceous  spicula,  disposed  in 
lines  parallel  to  the  long  axis  of  the  sponge,  from  which  axial 
column  or  centre  a  peripheral  system  of  spicula  radiates  at  about 
right  angles  ;  distal  ends  of  the  radii  Furnished  more  or  less 
with  ternate  connecting  spicula,  the  radii  of  which  are  disposed 
immediately  beneath  the  dermal  membrane.    Type,  E.  acervus. 

Alcyoncellum,  Quoy  and  Gaimard  (Euplectella,  Owen).  Sponge 
fistulate  ;  fistula  single,  elongate,  without  a  massive  base.  Skele- 
ton :  primary  fasciculi  radiating  from  the  base  in  parallel  straight 
or  slightly  spiral  lines;  secondary  fasciculi  at  right  angles  to  the 
primary  ones ;  oscula  congregated,  with  or  without  a  marginal 
boundary  to  their  area.    Type,  A.  corbicula. 

Polymastia,  Bowerbank.  Skeleton.  Basal  mass ;  central  portion 
consisting  of  a  plexus  of  contorted  anastomosing  fasciculi,  resolving 
themselves  near  the  surface  into  short  straight  bundles,  disposed 
at  nearly  right  angles  to  the  surface.  Oscula  congregated,  ele- 
vated on  numerous  long  fistula).  Fistula)  composed  of  numerous 
parallel  fasciculi,  radiating  from  the  base  to  the  apex  of  each  in 
straight  or  slightly  spiral  lines.    Type,  P.  mammillaris. 

Halyphysema,  Bowerbank.  Sponge  consisting  of  a  hollow 
basal  mass,  from  which  emanates  a  single  cloacal  fistula.  Skele- 
ton :  spicula  of  the  base  disposed  irregularly ;  spicula  of  the 
fistula  disposed  principally  in  lines  parallel  to  the  long  axis  of 
the  sponge,  without  fasciculation.    Type,  //.  Tumanowiczii. 

Giocalypta,  Bowerbank.  Skeleton  composed  of  numerous 
closed  columns,  each  consisting  of  a  central  axis  of  compact, 
irregularly  elongated,  reticulated  structure,  from  the  surface  of 
which  radiate  at  about  right  angles  numerous  short,  simple, 
cylindrical  pedicles  or  stout  fasciculi  of  closely  packed  spicula  ; 
the  distal  ends  of  each  pedestal  separating  and  radiating  in 
numerous  curved  lines  which  spread  over  the  inner  surface  of  the 
dermal  membrane,  separating  and  sustaining  it  in  all  parts  at  a 
considerable  distance  from  the  central  axis  of  the  skeleton.  Type, 
C.  penicillus. 

Tethea,  Lamarck.  Sponge  massive,  suborbicular.  Skeleton 
consisting  of  fasciculi  of  spicula.  Fasciculi  radiating  from  a 
basal  or  excentrical  point  to  the  surface.  Intermarginal  cavities 
unsymmetrical,  confluent.  Propagation  by  internal  or  external 
gemnmlation.  Types,  T.  lyncurium,  Linnaeus;  T.  cranium, 
Lamarck. 

Halicnemia,  Bowerbank.  Skeleton  formed  of  a  single  superior 
stratum  of  spicula  radiating  from  the  centre  to  the  circumference 
of  the  sponge  at  about  its  middle,  and  of  an  inferior  stratum  of 
spicula  distributed  without  order.    Type,  H.  j>atera. 

Dictyocylindrus,  Bowerbank.  Skeleton  ;  without  fibre  ;  com- 
posed of  a  loosely  compacted  columnar  axis  of  spicula,  disposed 
principally  in  the  bine  of  the  axial  column,  from  which  a 
peripheral  system  of  long  single  or  fasciculated  defensive  spicula 
radiate  at  right  angles  to  the  axial  column.    Type,  D.  hispidus. 

Phakellia,  Bowerbank.  Skeleton  composed  of  a  multitude  of 
primary  cylindrical  axes,  radiating  from  a  common  base  and 
ramifying  continuously,  from  which  emanate  at  about  right 
angles  to  the  axes  a  secondary  series  of  ramuli,  which  ramify  con- 
tinuously as  they  progress  towards  the  surface,  but  never  appear 
to  anastomose.    Type,  P.  ventilabrum. 

Microciona,  Bowerbank.  Skeleton.  A  common  basal  membrane, 
whence  springs  at  or  about  right  angles  to  its  plane  numerous 
separate  columns  of  spicula  intermixed  with  keratode  ;  fur- 
nished externally  with  spicula  which  radiate  from  the  columns 
at  various  angles  towards  the  dermal  surface  of  the  sponge. 
Type,  M.  atrasanguinea. 

Hymeraphia,  Bowerbank.  Skeleton.  A  single  basal  membrane, 
whence  spring  numerous  large  separate  spicula,  which  pass 
through  the  entire  thickness  of  the  sarcodous  stratum  to  or 
beyond  the  dermal  surface  of  the  sponge.    Type,  H.  stellifera. 

Hymedesmia,  Bowerbank.  Skeleton.  A  common  basal  mem- 
brane sustaining  a  thin  stratum  of  disjoined  fasciculi  of  spicula. 
Type,  H.  Zetlandica. 

Sub-order  2.  Spiculo-membranous  skeletons,  composed  of  in- 
terstitial membranes,  having  the  skeleton  spicula  irregu- 
larly dispersed  on  their  surfaces. 

Hymeniacidon,  Bowerbank.  Skeleton  without  fibre,  spicula 
without  order,  imbedded  in  irregularly  disposed  membranous 
structure.  Type,  H.  curuncala.  The  genera  Halina,  Bower- 
bank; and  Halisarca,  Dujardin,  are  included  in  this. 


843 


SPONGIAD.E. 


SQUALIDjE. 


Sub-order  3.  Spknlo-rcticulate  skeletons.  Skeletons  con- 
tinuously reticulate  in  structure,  but  not  fibrous. 

Halichondria,  Fleming.  Sponge  without  fibre ;  composed  of 
an  irregular  polyserial  network  of  spicula  cemented  together  by 
kcratode.    Type,  H.  panicea,  Johnston. 

Hyalonema,  Gray.  Skeleton  an  indefinite  network  of  siliceous 
spicula,  composed  of  separated  elongated  fasciculi,  reposing  on 
continuous  membranes,  having  the  middle  of  the  sponge  per- 
forated vertically  by  an  extended  spiral  fasciculus  of  single, 
elongated,  and  very  large  spicula,  forming  the  axial  skeleton  of 
a  columnar  cloacal  system.    Type,  H.  tnirahilis,  Gray. 

Isodictya,  Bowerbank.  (Spongia,  Montagu ;  Halichondria, 
Fleming  and  Johnston.)  Skeleton  without  fibre ;  composed  of 
a  symmetrical  network  of  spicula;  the  primary  lines  of  the 
skeleton  passing  from  the  base  or  centre  to  the  surface,  and  the 
secondary  lines  disposed  at  about  right  angles  to  the  primary 
ones.  Propagation  hy  internal  membranaceous,  aspiculous  gem- 
mules.    Types,  I.  palmata  and  Normani,  Bowerbank. 

Spongilla,  Linnrcus.  (Halichondria,  Fleming.)  Skeleton  with- 
out fibre,  composed  of  a  symmetrical  network  of  spicula;  the 
primary  lines  of  the  skeleton  passing  from  the  base  or  centre  to 
the  surface,  and  the  secondary  lines  disposed  at  about  right 
angles  to  the  primary  ones.  Reproductive  organs,  ovaries,  coria- 
ceous and  abundantly  spiculous.    Type,  S.  fluviatilis,  Linnaeus. 

Sub-order  4.  Spiculo-fibrous  skeletons.  Regularly  fibrous. 
Fibres  filled  with  spicula. 

Desmacidon,  Bowerbank.  (HalichondHa,  Johnston.) — Skeleton 
fibrous,  irregularly  reticulated.  Fibres  composed  entirely  of 
spicula  arranged  in  accordance  with  the  axis  of  the  fibre, 
cemented  together  and  thinly  coated  with  keratode.  Type, 
IK  fniticosa,  Bowerbank. 

Eaphyrus,  Bowerbank.  Skeleton  fibrous,  but  not  horny. 
Fibre  composed  of  a  dense  mass  of  siliceous  spicula  mixed 
together  without  order.    E.  Griffithsii  is  the  only  species  known. 

Sub-order  5.  Compound  reticulate  skeletons,  having  the 
primary  reticulations  fibro-spiculate,  and  the  interstices 
rilled  with  a  secondary  spiculo-reticulate  skeleton. 
Diplodemia,  Bowerbank.    Skeleton  fibrous.    Fibres  keratose, 
hetro-spiculous ;  combined  with  a  secondary  skeleton  of  irregular 
network  of  spicula ;  rete  unispiculate,  rarely  bispiculate.  Ovaries 
membranous  and  spiculous.    Type,  D.  vesicula,  Bowerbank. 

Sub-order  6.  Solid  siliceo-fibrous  skeletons.  Skeletons  reticu- 
late. Fibres  composed  of  concentric  layers  of  solid  silex, 
without  a  central  canal.    Reticulations  unsymmetrical. 

Dactylocali/x,  Stutchbury.  Skeleton  siliceo-fibrous.  Fibres 
solid,  cylindrical.  Reticulations  unsymmetrical.  Type,  D.  pu- 
hiicea,  Stutchbury. 

Sub-order  7.  Canaliculated  siliceo-fibrous  skeletons.  Skeletons 
reticulate,  symmetrical.  Fibres  composed  of  concentric 
layers  of  solid  silex,  with  a  continuous  central  canal. 

This  is  founded  on  some  fragments  of  sponges  of  unknown 
species,  and  upon  some  fibres  referred  to  a  species  provisionally 
named  Farrea  occa. 

Order  III. — Keratosa. 

Sub-order  1.  Sobd  non-spiculate  kerato-fibrous  skeletons. 

Spongia,  Linnaeus.  Skeleton  kerato-fibrous.  Fibre  solid, 
cylindrical,  aspiculous.  Rete  unsymmetrical.  Type,  S.  offici- 
nalis, Linnaeus. 

Spongionella,  Bowerbank.  (Spongia,  Sowerby  and  J ohnston.) 
Skeleton  kerato-fibrous.  Fibres  sobd,  cylindrical  aspiculous. 
Rete  symmetrical ;  primary  fibres  radiating  from  the  base  to  the 
apex.  Secondary  fibres  disposed  at  nearly  right  angles  to  the 
primary  ones.    Type,  S.  pulchella,  Bowerbank. 

Sub-order  2.  Solid,  semi-spiculate,  kerato-fibrous  skeletons. 

Halispongia,  De  Blainville.  Skeleton  kerato-fibrous.  Fibres 
solid ;  primary  fibres  compressed,  containing  an  irregularly  dis- 
posed series  of  spicula.  Secondary  series  of  fibres  unsymmetri- 
cal, cylindrical,  without  spicula. 

Sub-order  3.  Solid,  entirely  spiculate,  kerato-fibrous  skele- 
tons. 

Chalina,  Grant.  Skeleton  fibrous.  Fibres  keratose,  solid, 
cylindrical,  and  interspiculate.     Rete  symmetrical ;  primary 


lines  radiating  from  the  basal  or  axial  parts  of  the  sponge  to  the 
distal  portions.  Secondary  lines  of  fibre  at  about  right  angles  to 
the  primary  ones.    Type,  G.  oculata,  Bowerbank. 

Sub-order  4.  Simple  fistulo-kerato-fibrous  skeletons. 

Verongia,  Bowerbank.  (Spongia,  Lamarck.)  Skeleton  kerato- 
fibrous.  Fibres  cylindrical,  continuously  fistulose,  aspiculous. 
Rete  unsymmetrical.    Type,  V.  jistulosa. 

Sub-order  5.  Compound  fistulo-fibrous  skeletons. 

AulisJcia,  Bowerbank.  Skeleton  kerato-fibrous.  Fibres  aspi- 
culous, cylindrical,  continuously  fistulose,  primary  fistula)  having 
many  coecoid  canals  radiating  from  them  in  every  direction. 
Rete  unsymmetrical. 

Sub-order  6.  Regular  semi-areno-fibrous  skeletons. 

Stematumenia,  Bowerbank.  Skeleton.  Primary  fibres  solid, 
more  or  less  compressed,  containing  a  central  axial  line  of  spicula 
and  grains  of  extraneous  matters.  Interstitial  structures  abun- 
dantly fibro-membranous. 

Sub-order  7.  Irregularly  and  entirely  areno-fibrous  skeletons. 

Types,  Dysidea  fragilis,  Johnston ;  Dysidea  Kirkii,  Bowerbank. 

(Bowerbank,  Monograph  of  British  Spongiadce.) 

SPRINGS.  The  articles  in  E.  C.  which  relate  to  this  sub- 
ject have  been  inserted  in  both  the  present  division  and  in  that 
which  relates  to  the  arts  and  sciences.  Details  are  given  under 
Water,  E.  C,  in  the  Nat.  Hist.  Div. ;  and  under  Artesian  Wells, 
Buxton  Waters,  Cheltenham  Waters,  Lakes,  Mineral 
Waters,  Springs,  Water,  E.  C,  Arts  &  ScL  Div.  As  the  great 
bulk  of  the  information  is  incorporated  in  the  last-mentioned 
division,  and  as  the  subject  properly  belongs  to  physical  geo- 
graphy, the  articles  relating  to  which  are  mostly  contained  in 
the  same  division,  it  seems  preferable  to  make  a  cross  reference 
to  Springs,  E.  C.  S.,  Arts  &  Sci.  Div.,  than  to  give  supple- 
mentary details  in  this  place. 

SQUALID^E  [E.  C.  iv.  cols.  883—886].  The  sharks  perform 
the  same  predatory  functions  in  the  sea  which  the  eagle  and 
cat  tribe  perform  in  the  regions  above  the  sea.  Their  skeleton 
is  mostly  composed  of  a  tough  cartilaginous  basis,  which,  how- 
ever much  it  may  resemble  the  early  state  of  the  vertebrate 
embryo,  seems  to  be  adapted  for  the  active  habits  of  these 
creatures,  and  to  be  associated  with  a  high  organization  of  the 
soft  parts.  The  muscles  are  powerful,  firm,  and  so  arranged  as 
to  enable  the  shark  to  direct  their  movements  with  greater  pre- 
cision than  in  most  fishes,  while  their  strength  enables  them  to 
sustain  continuous  action  for  a  surprisingly  long  period.  The 
eye  is  provided  with  a  sort  of  eyelid  in  some  species,  is  sup- 
ported on  a  pillar  within  the  orbit,  and  is  supplied  with  long 
and  strong  muscles,  which  facilitate  its  rapid  motion.  The 
long  pedicles  are  extraordinarily  well  developed  in  the  hammer- 
headed  shark,  the  lateral  projections  being  due  to  the  extended 
orbital  supports. 

Although  sharks  are  plentiful  in  foreign  seas,  and  occur  in 
many  of  the  geological  strata,  we  shall  confine  our  supple- 
mentary remarks  to  the  British  species. 

Scyllium  canicula.  It  frequents  the  shore,  and  lives  princi- 
pally upon  crustaceans.  The  individuals  which  occur  on  rocky 
ground  are  usually  darker-coloured  than  those  wrhich  tenant 
more  open  places.  When  seized,  it  lashes  its  body  round  the 
arm,  and  rasps  off  the  skin  by  means  of  its  sharp  rugged  skin. 
This  illustrates  one  use  of  the  roughened  skin,  as  also  the  great 
power  of  the  body  muscles.  It  attains  a  length  of  four  or  five 
feet,  and  a  girth  at  the  widest  part  of  about  thirteen  inches. 
This  is  one  of  the  species  which  lays  its  eggs  in  the  so-called 
sea-purses.  According  to  Couch,  this  species  is  called  the  Nurse 
Hound,  while  the  name  of  Lesser  Spotted  Dogfish  is  given  to 
the  species  next  mentioned. 

S.  catulus.  It  has  somewhat  similar  habits  as  S.  canicula. 
Its  egg-case  differs  in  several  particulars  from  that  of  S.  canicula. 
Thus  it  has  a  slit  at  each  corner,  while  that  of  the  other  species 
has  no  slit  at  all.  What  the  use  of  the  slits  may  be  has  not 
been  satisfactorily  ascertained.  That  they  are  not  intended  for 
the  admission  of  sea-water  is  manifested  by  the  circumstance 
that  the  presence  of  that  fluid  destroys  the  embryo  if  not  suffi- 
ciently developed. 

Pristiurus  melanostomus  (the  Black-mouthed  Dogfish).  This 
was  referred  by  Yarrell  to  Scyllium,  but  as  it  has  the  saw-like 
structure  on  the  upper  margin  of  the  tail,  it  is  more  correctly 
placed  in  the  genus  Pristiurus.     It  occurs  on  the  coasts  of 
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England,  but  is  more  abundant  farther  south,  as  at  Madeira  and 
in  the  Mediterranean. 

Noticlanus  griscus  is  a  large  shark,  sometimes  attaining  a 
length  of  ten  or  eleven  feet.  It  appears  to  be  a  ground-fre- 
quenter.  Only  a  few  British  examples  have  been  found. 

Carcharias  vulgaris  (the  White  Shark).  It  is  possible  that 
two  species  are  confounded  under  this  name,  since  the  best 
known  form,  or  that  which  frequents  the  West  Indiau  seas,  is 
said  to  have  no  spiracles  behind  the  eye,  whereas  in  one  speci- 
men found  on  British  shores  a  minute  spiracle  has  been  found. 
As  one  of  the  characters  distinguishing  the  genus  Carcharias  is 
the  absence  of  spiracles,  the  specimen  alluded  to  will  probably 
be  referable  to  the  genus  Galeus.  The  White  Shark  is  one  of 
the  most  dreaded  of  lishes,  but  it  seldom  visits  British  seas. 

C.  glaucus  (the  Blue  Shark).  It  visits  the  British  isles  in 
siunmer,  and  sometimes  goes  as  far  north  as  the  Orkneys.  It 
does  much  damage  to  nets  when  hunting  for  fish.  It  cuts  the 
pilchards  and  herrings  out  of  the  drift  nets  with  its  sharp  teeth, 
and  swallows  both  the  fish  and  the  portion  of  net  which  has 
been  detached.  In  seizing  its  prey  it  turns  over  with  a  rolling 
motion.  Occasionally  it  bites  at  a  fisherman's  line,  which, 
being  divisible  with  difficulty  on  account  of  its  slenderness  per- 
mitting it  to  get  between  the  teeth,  the  fish  rolls  over  and  over 
and  is  so  entangled  in  the  line  that  it  can  be  pulled  up  to  the 
surface.  Its  size  is  sometimes  as  jnuch  as  fourteen  feet  from  end 
to  end. 

Alopecias  vulpes  (the  Thresher).  Cuvier  referred  it  to  Car- 
charias, but  Couch  gives  it  the  above  name.  It  is  credited  with 
being  one  of  the  great  enemies  of  whales,  which  it  is  said  to 
frighten  by  lashing  the  sea  with  its  long  tail.  Whatever  may  be 
the  reason  for  splashing  the  surface  of  the  sea,  it  certainly  has  no 
power  to  frighten  or  to  seriously  molest  whales.  The  usual 
length  is  about  12  feet,  but  some  specimens  are  15  or  16  feet 
long.  The  upper  lobe  of  the  tail  is  of  extraordinary  dimensions, 
being  nearly  as  long  as  from  the  origin  of  the  tail  to  the  snout. 

Lamna  cornubica  (the  Porbeagle).  It  is  a  common  summer 
visitor  on  the  western  coasts  of  the  British  isles.  It  travels  in 
small  companies,  pursuing  small  fishes. 

Galeus  vulgaris  (the  Toper).  It  is  a  common  British  fish, 
swims  low  in  the  water,  and  seldom  inflicts  injuries  on  fisher- 
men's nets.  The  old  ones  leave  our  shores  in  winter,  but  many 
of  the  young  ones  remain. 

Mustelus  Imvis  (the  Smooth  Hound).  It  is  common  on  our 
southern  shores,  but  rather  rare  off  Scotland.  It  seems  to  return 
towards  the  south  in  the  winter  months. 

Spinax vulgaris  (the  Picked  Dog).  It  is  the  most  abundant  of 
-British  sharks,  and  is  pre-eminently  the  dogfish.  It  is  found 
everywhere  on  our  coasts  all  the  year  round.  Its  numbers  are 
sometimes  prodigious,  the  sea  for  many  square  miles  swarm  ino- 
with  dogfish.  It  does  great  injury  to  fishermen  by  manglin<* 
their  nets  and  fish.  It  is  a  common  belief  that  it  cuts  away  the 
lines  by  means  of  the  sharp  spines  in  front  of  the  dorsal  fins. 
Inis  does  not  seem  probable;  yet,  when  laid  hold  of  by  the 
head  they  can  bend  the  back  over  and  give  a  lashing  cut  with 
the  spines. 

Scymnus  spinosus  (the  Spinous  Shark).  It  occurs  at  the  Cape 
ot  Good  Hope,  m  the  Mediterranean,  and  rarely  on  the  British 
coasts.  Its  shape  is  very  different  from  that  of  most  of  the  sharks 
already  mentioned,  being  short  and  clumsy  where  they  are  lithe 


and  slender.  Its  fins  and  tail  are  small.  In  accordance  witli 
this,  it  seems  to  spend  an  inactive  life  on  the  sea  bottom  and  in 
deep  water. 

^  The  other  British  species  are  Scymnus  borealis,  the  Greenland 
Shark ;  Helache  maximus,  the  Basking  Shark  ;  Polyproxopm 
Rashleighanus,  the  Rashleigh  Shark  ;  I'.macer,  the  Broad-headed 
Gazer  ;  Zygoma  malleus,  the  Hammer-head  ;  and  Squatina  vul- 
garis, the  Monkfish.  The  last-named  approaches  in  appearance 
the  allied  group  of  Rays,  which  is  represented  by  such  genera  as 
Gephaloptera,  &c.  a  notice  of  which  will  be  found  under  K.'.i  i  o.i ., 
E.  C. 

(Couch,  J.,  History  of  British  Fishes,  vol.  i.) 
STARCH.  This  substance,  as  has  already  been  stated  in  this 
Cyclopaedia,  is  widely  spread  through  the  tissues  of  plants,  in 
the  first  formation  of  which  it  plays  a  highly  important  part. 
At  one  time  it  was  regarded  as  a  substance  peculiar  to  plants, 
and  was  even  proposed  as  a  test  for  distinguishing  them  from 
animals  in  cases  of  doubt.  It  has,  however,  been  found  in 
various  zoological  groups  from  sponges  to  man,  but  it  does  not 
have  the  same  importance  in  the  growth  or  development  of 
animals  as  it  has  in  plants.  There  is,  however,  another  sub- 
stance closely  allied  to  starch  which  has  received  various  names, 
such  as  the  amyloid  substance  of  Bernard  j  animal  dextrine  ; 
zoamyline  ;  and  glycogenic  substance. 

Like  starch  and  dextrine,  it  has  a  composition  answering  to  the 
formula,  C6  H1006,  but  it  differs  from  them  in  physical  pro- 
perties. It  is  a  white  substance,  having  neither  odour  nor  taste, 
which  resembles  dextrine,  but  differs  from  starch  in  being 
soluble  in  water,  while  it  agrees  with  both  in  being  insoluble  in 
concentrated  alcohol.  Dextrine  is  soluble  in  dilute  alcohol, 
which  is  not  the  case  with  the  amyloid  substance  of  Bernard, 
nor  with  starch.  It  is  like  starch,  but  unlike  dextrine  in  being 
susceptible  of  fermentation  ;  and  it  is  like  dextrine,  but  unlike 
starch,  in  not  giving  a  blue  colouration  with  iodine,  and  in 
reducing  the  cupro-potassic  solution.  The  brown  colour  which 
it  presents  when  in  contact  with  iodine  is  one  of  the  chief 
characteristics  of  this  peculiar  substance. 

It  was  first  discovered  in  the  liver  of  animals,  and  was  sup- 
posed to  have  some  connection  with  the  sugar-forming  function 
of  the  liver,  whence  Bernard  called  it  glycogenic  substance. 
Further  investigations  indicate  that  it  may  be  to  animals  what 
ordinary  starch  is  to  plants.  At  present  our  knowledge  is  very 
incomplete  as  regards  both  the  function  of  this  amyloid  sub- 
stance in  the  animal  system  and  the  molecular  structural  condi- 
tions which  cause  it  to  be  physically  different  from  starch  and 
dextrine.  It  appears,  however,  that  in  the  young  embryos  of 
mammalia  it  is  abundantly  distributed  through  all  the  tissues  ; 
that  at  a  Later  stage  it  preponderates  more  in  one  than  another, 
more  particularly  in  those  from  which  the  horny  parts  are 
being  developed.  Thus  it  occurs  in  the  developing  hoof,  horns, 
and  other  horny  tissues ;  it  may  be  found  wherever  the  little 
patches  of  hair  first  make  their  appearance,  gradually  decreasing 
as  they  grow,  and  disappearing  almost  entirely  as  soon  as  they 
are  completely  formed.  In  like  manner  it  occurs  in  large  quan- 
tities in  the  earliest  stages  of  the  other  tissues,  diminishing  in 
quantity  as  they  acquire  form,  and  disappearing  when  they  are 
fully  formed.  At  present  little  is  known  as  to  the  order  in 
which  the  various  tissues  are  deprived  of  it — a  subject  which 
presents  much  interest  to  the  physiologist,  and  which  promises 


Size  and  Condition  of  Embryo. 


Four  inches  long  .... 

Not  quite  six  inches  long;  without  any 
vestige  of  hair . 

Seven  inches  long  ;  a  trace  of  hair  on  the 

_  hp  

Ten  inches  long;  delicate  hair  about  the 
head  .... 

Fifteen  inches  long ;  covered  with  delicate 
hairs  . 

Sixteen-and-a-half  inches  long  ;  well  co- 
vered  with  fine  hair    .  . 

Nearly  20  inches  long;  quite  thickly 'co- 
vered with  wool,  and  evidently  very  near 
the  time  of  birth  .         .  ' 


Lung. 
Quantity  of 


Tissue. 


Grains. 

20 
20 
20 
20 
20 

20 


Amyloid  sub- 
stance. 


Grains. 

1-  9 
255 
28 
3-45 

2-  2 

A  quantity  too 
small  to  be 
estimated. 


Muscles. 
Quantity  of 


Tissue. 


Grains. 
30 

60 

60 

60 

60 

60 

60 


Amyloid  sub- 
stance. 


Grains. 
•1 


•o 

11 

20 
21 


1-4 


Heart. 
Quantity  of 


Tissue. 


Grains 

20 
20 

20 

20 


Amyloid  sub- 
stance. 


Grains. 

1-52 
1-60 
1-76 


A  trace  too 
small  to 
weigh. 
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to  furnish  him  with  an  important  field  of  research.  In  the  pre- 
ceding table  is  indicated  the  quantity  of  amyloid  substance  in  a 
few  of  the  tissues  of  the  foetal  lamb  at  various  stages  of  its 
development.  The  facts  here  presented  are  approximately  the 
same  in  various  other  animals,  such  as  the  rabbit,  the  cow,  the 
dog,  and  the  rat.  In  the  lung  it  is  so  abundant  at  one  period  as 
to  constitute  more  than  half  of  the  dry  tissue  ;  while  at  the 
moment  of  birth  it  has  so  far  diminished  as  to  be  almost  inap- 
preciable. In  the  voluntary  muscles  it  increases  until  the  em- 
bryo is  nearly  16£  inches  in  length,  after  which  it  diminishes, 
although  still  abundant  at  the  period  of  birth  ;  it  gradually 
lessens  after  birth,  and  disappears  entirely  in  the  course  of  a  few 
weeks.  In  the  muscular  tissue  of  the  heart  a  trace  only  of  the 
amyloid  substance  can  be  detected  in  the  embryo  almost  ready 
for  birth.  It  is  interesting  to  notice  that  amyloid  substance 
remains  in  the  voluntary  muscles  up  to  the  period  when  they 
are  called  into  full  activity,  which  is  some  weeks  after  the  birth 
of  the  lamb  ;  while  it  has  disappeared  at  a  much  earlier  stage 
from  the  muscular  tissues  of  the  heart,  which  is  in  full  exercise 
some  time  before  the  birth  of  the  embryo.  It  appears  very  late 
in  the  lung,  and  is  by  no  means  so  abundant  in  that  of  the  new- 
born lamb  as  in  that  of  the  adult  sheep.  In  all  adult  mammals 
the  amyloid  substance  is  chiefly  confined  to  the  liver.  In  most 
cases  none  is  to  be  found  in  the  muscles  of  adults,  but  it  has 
been  occasionally  detected  in  the  flesh  of  such  as  have  been  fed 
on  substances  containing  much  starch  or  sugar,  and  it  is  frequent 
in  the  flesh  of  hybernating  animals. 

STRIATOPORA.    A  genus  of  Actinozoa,  established  by  Hall 


in  1852.  It  is  represented  by  a  single  species,  S.  flexuosa,  which 
has  been  found  in  the  Niagara  group  of  rocks  over  a  small  area 
in  the  neighbourhood  of  the  Niagara  Falls. 

STRONTIA.  This  oxide  has  been  found,  but  in  very  minute 
quantities,  in  many  mineral  waters  ;  for  instance,  the  springs  at 
Salzbrunn,  Aix-la-Chapelle,  Burtscheid,  Pyrmont,  Meinberg, 
Ems,  and  elsewhere.  Its  general,  or,  at  any  rate,  frequent 
presence  in  springs  implies  a  wide  distribution  of  it  in  the  rocks 
through  which  such  springs  flow.  Its  occurrence  in  rocks  has, 
however,  only  been  occasionally  noticed,  probably  owing  to  the 
minute  quantity  present  in  most  cases,  and  to  the  practical  diffi- 
culty of  detecting  it.  Gmelin  found  traces  of  it  in  basalt  at 
Stetten,  and  Rammelsberg  in  basalt  near  Carlsbad.  It  has  been 
detected  in  calcspar,  arragonite,  and  dolerite. 

Ccelestine  (sulphate  of  strontia)  is  frequently  associated  with 
gypsum  and  sulphur,  and  is  most  frequently  found  in  fissures, 
metalliferous  veins,  and  drusy  cavities.  It  sometimes  enters  into 
the  composition  of  many  of  the  secondary  fossils  ;  for  example, 
some  of  the  ammonites  from  the  lias,  the  chambers  of  which  are 
occasionally  lined  with  crystals  of  ccelestine.  Fine  crystals  have 
been  found  in  other  places  besides  Sicily,  amongst  others,  Bex, 
in  Switzerland  ;  Conil,  in  Spain  ;  Retzbanya,  ill  Hungary  ;  and 
the  compact  limestone  near  Lake  Erie.  The  blue  colour  in  some 
specimens  of  ccelestine  has  been  attributed  to  phosphate  of  iron. 

Baryto-ccelestine.  Two  minerals,  both  composed  of  sulphate  of 
baryta  and  sulphate  of  strontia,  but  in  different  proportions, 
have  been  thus  named.  One  occurs  at  Kingston,  Canada,  and 
the  other  near  Binncnthal,  in  Switzerland. 
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TACONIC  SYSTEM.  The  name  given  by  Professor  Emmons 
to  a  thick  series  of  rocks  which  occur  in  North  America. 
He  maintained  that  these  rocks  were  the  oldest  in  the  world, 
and  that  they  contained  the  relics  of  primaeval  life.  He  wrote 
work  after  work  to  prove  that  they  were  older  than  the  Potsdam 
sandstone.  The  recent  paloeontological  and  strati  graphical  evi- 
dence which  has  been  accumulated,  chiefly  by  the  officers  of  the 
Geological  Survey  of  Canada,  have  conclusively  shown  that  these 
rocks  correspond  in  age  with  the  Potsdam  sandstone  and  the 
strata  which  immediately  overlie  it.  A  general  account  of  these 
beds  is  therefore  given  under  Quebec  Group,  E.  C.  S. 

TEPHROITE  is  a  dibasic  silicate  of  manganese  analogous 
to  the  dibasic  silicates,  willemite,  fayalite,  olivine,  and  a  few 
more.  It  presents  some  points  of  resemblance  to  rhodonite, 
which  is  the  monobasic  silicate  of  manganese,  especially  as 
regards  the  changes  it  undergoes  when  exposed  to  atmospheric 
influences.  The  hardness  is  5-5 — 6  ;  the  specific  gravity,  4 — 4-12  ; 
the  lustre  adamantine  ;  and  the  colour  greyish  flesh-red,  reddish 
brown,  and  rose-red  to  ash-grey.  When  exposed  to  the  air  the 
tint  becomes  brown  and  black,  owing  to  the  formation  of 
manganic  oxide.  It  occurs  at  Sparta,  New  Jersey ;  at  Paisberg, 
in  Sweden ;  and  Sjogrufvan.  An  unsually  pure  specimen 
analysed  by  Rammelsberg  gave  a  composition  of  28-66  per  cent, 
of  silica,  2-92  of  ferrous  oxide,  and  68-88  of  manganous  oxide. 
The  theoretical  composition  is  29-8  per  cent,  of  silica,  and  70"2 
of  manganous  oxide.  The  manganous  oxide  is  partially  replaced 
in  some  specimens  by  magnesia  and  zinc  oxide. 
(Dana,  A  System  of  Mineralogy,  5th  Ed.). 
TERTIARY  STRATA  [E.  C.  vol.  iv.  cols.  1043— 1045].  Ad- 
ditional details  respecting  these  strata  will  be  found  under  the 
headings  Eocene,  Miocene,  and  Post-Pliocene  in  this  Sup- 
plement. In  this  place  we  would  simply  indicate  how  difficult 
it  is  to  apply  the  principle  of  per-centage  employed  by  Sir  C. 
Lyell  in  the  classification  cf  these  strata.  The  difficulty  arises 
from  two  sources,  the  uncertainty  as  to  what  groups  of  shells 
constitute  unquestionable  species,  and  the  frequency  with  which 
shells  derived  from  the  older  rocks  are  considered  to  have  been 
living  at  the  time  when  the  deposits  in  which  they  occur  were 
formed.  For  example,  in  Sir  C.  LyelTs  '  Elements  of  Geology,' 
the  Red  Crag  of  Suffolk  is  said  to  have  yielded  219  species  of 
marine  Mollusca,  of  which  132  are  still  living,  and  87  are 
extinct.    The  recent  species  here  constitute  60  per  cent,  of  the 


whole  fauna.  Prestwieh,  iu  1868,  estimated  the  number  of 
reputed  species  of  Mollusca  at  245,  of  which  99  are  extraneous 
fossils  and  varieties.  Of  the  146  species  which  are  considered  to 
belong  tp  the  Red  Crag  itself,  133,  or  92  per  cent.,  are  identified 
by  Jeffreys  as  recent.  The  same  kind  of  thing  occurs  with  other 
beds,  so  that  it  is  not  easy  to  say  within  30  or  40  per  cent,  what 
proportion  the  species  which  have  lasted  to  the  present  bear  to 
those  which  have  become  extinct.  All  the  crags  belong  to  the 
pliocene  group. 

THALASSOPHRYNE,  -a  genus  of  fishes  belonging  to  the 
family  Batrachidcc,  and  remarkable  as  comprising  species  which 
are  provided  with  what  are  decided  to  be  real  poison  organs 
analogous  to  the  poison  fangs  of  serpents.  Many  species  of 
fish  have  had  the  reputation  of  being  able  to  inject  a  poison  into 
wounds  on  account  of  the  intense  pain  which  follows  a  stroke  of 
their  defensive  or  offensive  spines,  but  on  examination  no  in- 
dication of  a  poison-secreting  apparatus  has  been  discovered. 
Thus  one  species  of  Trachinus  found  on  British  shores,  T.  draco, 
has  spines  on  each  side  of  its  head  with  which  it  can  inflict  a 
wound  which  causes  intense  pain  all  up  the  arm,  when  the  hand 
is  struck,  which  lasts  for  many  hours.  Thalassophrijne  reticulata 
is  a  species  new  to  science,  but  which  has  been  long  known  to  the 
fishermen  of  Panama,  who  are  well  acquainted  with  the  presence 
and  function  of  its  spines,  since  they  say  a  poison  is  injected  from 
them  which,  when  introduced  into  a  wound,  causes  a  fever,  but 
the  illness  seldom  or  ever  proves  fatal.  The  poisonous  organs 
consist  of  four  hollow  spines,  two  of  which  are  dorsally  situated, 
and  the  other  two  form  the  backward  projections  of  the  opercula. 
The  channel  in  each  spine  is  connected  with  a  small  sac,  which 
will  jet  out  a  fluid  to  the  distance  of  several  inches  on  being 
slightly  pressed  with  the  finger.  Dr.  Gunther  believes  the  sacs  are 
merely  reservoirs,  and  that  the  true  secreting  organ  is  the  system 
of  muciferous  channels.  T.  maculata  also  possesses  this  poison 
apparatus. 

(Gunther,  Proc.  Zool.  Soc.  for  1864,  p.  155 ;  Dow,  Proc.  Zoo'.. 
Soc.  for  1865,  p.  677.) 

THISANTHA,  a  genus  of  Crassulaceous  plants,  comprising  a 
few  species  only,  all  of  which  are  confined  to  the  Cape  of  Good 
Hope,  a  locality  where  the  house-leek  tribe  is  so  abundantly 
developed.  The  species  were  formerly  merged  in  the  genus 
Crassula,  but  are  now  considered  to  be  generically  separable  there- 
from. 
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TRACHINIDiE,  an  extensive  family  of  Acanthopterygiai i 
fishes,  the  English  species  of  which  are  commonly  known  as 
Wecvers.  The  following  synopsis  of  the  group  is  condensed 
from  Dr.  Giinther's  work  cited  below.  The  family  is  defined  in 
the  following  terms.  Body  elongate,  low,  naked,  or  covered  with 
scales.  Teeth  in  villiform  bands,  with  pointed  and  conical 
canines  in  some  of  the  genera;  no  molars  or  trenchant  teeth. 
The  infraorbital  ring  does  not  articulate  with  the  praeoperculuni. 
One  or  two  dorsal  fins,  the  spinous  portion  being  always  much 
less  developed  and  shorter  than  the  soft ;  the  anal  similarly 
developed  as  the  soft  dorsal.  Gill  opening  more  or  less 
wide;  five,  six,  or  seven  branchiostegals ;  pseudobranchia;.  No 
prominent  papilla)  near  the  anus.  Air-bladder  generally 
absent ;  pyloric  appendages  in  moderate  number  or  wanting. 
10  or  10  -4-  x 

Vertebra),    —        ~  - .  AH  the  species  are  carnivorous,  and 

ground  frequenters. 

Dr.  Giinther  divides  the  family  into  four  groups  or  sub-families. 
The  first  group,  or  Uranoscopina,  has  the  eyes  on  the  upper  sur- 
face of  the  head ;  the  cleft  of  the  mouth  vertical,  and  the  head 
generally  armed  with  bony  plates.  The  body  is  sometimes 
naked,  and  sometimes  covered  with  small  scales  to  a  greater  or 
less  extent.  The  lateral  line  is  uninterrupted.  It  embraces  the 
following  five  genera : — 

Uranoscopus.  Head  large,  partly  covered  with  bony  plates; 
body  somewhat  cylindrical ;  cleft  of  the  mouth  vertical ;  eye  on 
the  upper  side  of  the  head.  Scales  very  small.  Two  dorsals, 
the  first  with  three  to  five  spines;  ventrals  jugular  ;  pectoral  rays 
branched.  Villiform  teeth  in  the  jaws,  on  the  vomer  and  the 
palatine  bones,  without  canines ;  generally  a  filament  below  and 
before  the  tongue;  opercular  apparatus  generally  armed  ;  cavity 
of  the  gills  with  an  opening  above  the  operculum  as  well  as 
posteriorly.  Pseudobranchia; ;  six  branchiostegals.  Air-bladder 
none ;  pyloric  appendages  in  moderate  number.  Ten  species  are 
enumerated  and  described  by  Dr.  Giinther.  The  range  is  very 
wide,  species  occurring  in  the  Atlantic,  Indian,  and  Pacific 
Oceans,  and  in  the  Mediterranean  Sea. 

Agnus.  Habit  and  teeth  as  in  Uranoscopus.  Scales  none. 
Two  dorsals,  the  first  with  about  four  spines ;  ventrals  jugular ; 
pectoral  rays  branched.  No  filament  in  the  mouth ;  some 
bones  of  the  head  armed.  Six  branchiostegals.  Air-bladder 
none.  Only  one  species  mentioned,  which  inhabits  the  American 
side  of  the  North  Atlantic. 

Anema.  Habit  and  teeth  as  in  Uranoscopus.  Scales  very 
small.  No  filament  in  the  interior  of  the  mouth.  One  con- 
tinuous dorsal;  ventrals  jugular;  pectoral  rays  branched ;  some 
bones  of  the  head  armed.  Six  branchiostegals ;  pseudobranchiae. 
Cavity  of  the  gills  without  superior  opening.  Air-bladder  none ; 
pyloric  appendages  in  moderate  number.  There  are  three 
species  which  frequent  the  Australian  and  Indian  seas. 

Kathetostoma.  Habit  and  teeth  as  in  Uranoscopus.  Scales 
none.  One  continuous  dorsal;  ventrals  jugular;  pectoral  rays 
branched ;  some  bones  of  the  head  armed.  Cavity  of  the  gills 
without  superior  opening ;  six  branchiostegals ;  pseudobranchiae. 
Air-bladder  none.    The  only  species  recorded  is  Australian. 

Leptoscopus.  Form  of  the  head  as  in  Uranoscopus,  but  entirely 
covered  with  soft  skin ;  body  elongate ;  cleft  of  the  mouth 
approaching  the  vertical  line ;  eye  on  the  upper  side  of  the  head. 
Scales  small,  cycloid.  One  continuous  dorsal ;  ventrals  jugular; 
pectoral  rays  branched.  Villiform  teeth  in  both  the  jaws,  on  the 
vomer  and  the  palatine  bones ;  without  canines.  No  interior  or 
exterior  filament ;  opercles  without  external  spines.  Cavity  of 
the  gills  very  wide,  partially  opened  above.  Six  branchio- 
stegals ;  pseudobranchiae.  Neither  an  air-bladder  nor  pyloric 
appendages.  L.  macropygus,  the  only  species,  is  known  from 
but  one  locality,  the  neighbourhood  of  Port  Jackson,  New  South 
Wales. 

The  second  group,  or  Trachinina,  has  the  eyes  more  or  less 
lateral.  The  head  is  not  plated.  The  lateral  line  is  continuous, 
and  the  intermaxillary  is  without  the  larger  tooth  on  its  pos- 
terior portion.  It  embraces  ten  genera,  having  the  following 
definitions : — 

Trachinus.  Body  cylindrical,  elongate;  cleft  of  the  mouth 
very  oblique ;  eye  lateral,  directed  upwards.  Scales  very  small, 
cycloid.  Two  dorsals,  the  first  short,  with  six  or  seven  spines ; 
ventrals  jugular;  the  lower  pectoral  rays  simple.  Villiform 
teeth  in  the  jaws,  on  the  vomer,  the  palatine,  and  pterygoid 
bones.  Prsorbital  and  operculum  armed.  Six  branchiostegals ; 
pseudobranchia).  Air-bladder  none;  pyloric  appendages  in 
small  number.    There  are  five  species,  of  winch  four  occur  in  the 
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Mediterranean,  and  three  of  these  range  into  the  Atlantic.  One 
species  exists  on  the  coast  of  Chili.  Two  of  the  species  belong 
to  the  British  fauna,  viz.,  T.  draco  and  T.  vipera.  The  usual 
habit  of  T.  draco  is  to  half  bury  itself  in  the  sand,  digging  a 
hole  by  means  of  its  tail,  and  then  covering  itself  up  so  as  to 
expose  the  head  only.  In  this  position  it  awaits,  with  an  ex- 
pectant, ready  attitude,  the  approach  of  some  fifth  on  which  it 
may  spring.  Frequently,  however,  the  tide  ebbs  while  it  is  thus 
concealed,  and  persons  seeing  it  have  thought  it  to  be  stranded, 
and  have  received  serious  wounds  on  grasping  it.  The  weapons 
of  offence  are  the  spines  on  each  side  of  the  head.  The  puncture 
induces  great  pain,  but  no  poisonous  fluid  is  exuded.  Its  range 
south  extends  to  the  Cape  of  Good  Hope.  T.  vipera  is  common 
on  British  shores,  and  has  similar  habits  to  the  last-mentioned 
species. 

Percis.  Body  cylindrical,  elongate ;  cleft  of  the  mouth  slightly 
oblique;  eye  lateral,  directed  upwards.  Scales  small,  ctenoid. 
Dorsals  more  or  less  contiguous,  the  spinous  with  five  or  four 
spines ;  ventrals  a  little  before  the  pectorals ;  the  lower  pectoral 
rays  branched.  Villiform  teeth  in  the  jaws,  with  the  addition  ol 
canines;  teeth  on  the  vomer,  none  on  the  palatines.  Operculum 
with  two  small  spines;  pra)operculum  entire  or  slightly  denticu- 
lated. Six  branchiostegals  ;  pseudobranchia;.  Air-bladder 
none;  pyloric  appendages  in  small  number.  The  fourteen 
species  described  live  in  the  Indian,  Australian,  and  the  western 
portion  of  the  Pacific,  Oceans. 

Aphritis.  Cylindrical,  elongate ;  cleft  of  the  mouth  slightly 
oblique,  with  the  lower  jaw  rather  longer ;  eye  lateral.  Scales 
rather  small,  minutely  ciliated.  Two  separate  dorsals,  the  first 
with  six  spines ;  ventrals  jugular,  with  one  spine  and  five  soft 
rays ;  the  lower  pectoral  rays  branched.  Villiform  teeth  in  the 
jaws,  on  the  vomer,  and  the  palatine  bones,  -without  canines. 
Six  branchiostegals.  Air-bladder  none ;  pyloric  appendages  in 
small  number.  There  are  three  species ;  one  frequents  the  fresh 
waters  of  Van  Diemen's  Land,  the  other  two  occur  on  the  west 
coast  of  South  America.  The  latter  may,  however,  belong  to  a 
distinct  genus. 

Sillago.  Body  somewhat  cylindrical,  elongate;  cleft  of  the 
mouth  small,  with  the  upper  jaw  rather  longer;  eye  lateral, 
somewhat  directed  upwards.  Scales  rather  small,  ctenoid.  Two 
dorsals,  the  first  with  nine  to  twelve  spines ;  ventrals  thoracic  ; 
the  lower  pectoral  rays  branched.  Villiform  teeth  in  the  jaws 
and  on  the  vomer,  none  on  the  palatines.  Operculum  ter- 
minating in  a  point ;  praeoperculum  denticulated.  The  bones  of 
the  head  with  the  muciferous  system  developed.  Six  branchio- 
stegals; pseudobranchiae.  Air-bladder  simple;  pyloric  appen- 
dages in  small  numbers.  There  are  eight  species  which  frequent 
the  oceanic  areas  bounded  by  the  south  coasts  of  Asia  and  by 
Australia. 

Eleginus.  Body  elongate,  somewhat  cylindrical ;  cleft  of  the 
mouth  small,  with  the  upper  jaw  rather  longer;  eye  lateral. 
Scales  rather  small,  minutely  ciliated.  Two  dorsals,  the  first 
with  eight  or  nine  spines;  ventrals  jugular;  the  lower  pectoral 
rays  branched.  Villiform  teeth  in  the  jaws,  none  on  the  palate. 
Operculum  without  spine ;  proeoperculum  entire.  Six  branchio- 
stegals; pseudobranchiae.  Air-bladder  none;  pyloric  appen- 
dages in  small  numbers.  There  are  two  species,  both  from  the 
seas  off  the  southernmost  part  of  America. 

Epicopus.  Body  elongate,  compressed  posteriorly ;  snout 
long,  depressed,  with  the  cleft  of  the  mouth  wide,  and  with  the 
lower  jaw  rather  longer.  Eye  lateral.  Scales  small.  Two 
dorsals,  the  first  with  nine  or  eleven  feeble  spines;  ventrals 
jugular,  with  one  spine  and  six  soft  rays ;  the  lower  pectoral  rays 
branched.  Jaws,  vomer,  and  palatine  bones  with  strong  cardi- 
forni  teeth.  Opercles  not  armed.  Branchiostegals  six;  gill 
membrane  not  joined  to  the  isthmus  underneath.  The  only 
species  known  was  obtained  from  the  coast  of  Chili. 

Percophis.  Cylindrical,  very  elongate;  cleft  of  the  mouth 
nearly  horizontal,  with  the  lower  jaw  very  prominent;  eye 
lateral.  Scales  small,  ctenoid.  Two  separate  dorsals,  the  first 
with  about  ten  spines;  ventrals  jugular;  the  longer  pectoral 
rays  branched.  Teeth  in  the  jaws,  on  the  vomer,  and  on  the 
palatines,  with  very  strong  canines.  Operculum  with  small 
spines ;  praeoperculuni  entire.  Seven  branchiostegals :  pseudo- 
branchia). Air-bladder  none  ;  pyloric  appendages.  The  only 
species  known  is  Brazilian. 

Chwnichthys.  Body  rather  elongate,  slightly  compressed ; 
head  very  large,  with  the  snout  spatuliform,  and  with  the  cleft 
of  the  mouth  very  wide,  and  the  lower  jaw  longest.  Eve  lateral. 
Scales  none  ;  lateral  line  with  granulated  plates.  Two  dorsals, 
the  first  with  seven  spines  ;  ventrals  jngnlar;  the  lower  pectoral 
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rays  branched.  In  both  the  jaws  cardiform  teeth;  palate  smooth. 
Opercles  armed.  Six  branchiostegals ;  gill  membrane  joined  to 
the  isthmus  underneath;  pseudobranchi.-e.  Air-bladder  none; 
pyloric  appendages  in  small  number.  There  is  but  one  species, 
which  was  procured  from  Kerguelen's  Land. 

Bovichthys.  General  aspect  cottoid;  posterior  portion  of  body 
compressed ;  cleft  of  the  mouth  horizontal ;  with  the  upper  fin 
rather  longer;  eye  lateral,  more  or  less  directed  upwards.  Scales 
none.  Two  separate  dorsals,  the  first  with  eight  spines;  ventrals 
jugular;  the  lower  pectoral  rays  simple.  Villiform  teeth  in  the 
jaws,  in  the  vomer,  and  palatine  bones,  without  canines.  Oper- 
culum with  a  strong  spine ;  praeorbital  and  prajoperculum  not 
armed.  Seven  branchiostegals.  There  are  three  species,  which 
occur  in  the  seas  off  South  America  and  Australia. 

Trachodon.  Body  compressed,  elongate,  with  the  abdomen 
trenchant ;  cleft  of  the  mouth  nearly  vertical ;  eye  lateral ;  scales 
none.  Two  dorsals ;  the  spinous  low,  but  as  long  as  the  soft ; 
ventrals  thoracic  ;  the  lower  pectoral  rays  simple.  Villiform 
teeth  in  the  jaws  and  on  the  vomer;  none  on  the  palatine  bone. 
Prceorbital  and  pneopcrculum  armed.  Five  branchiostegals. 
The  only  species  known  lives  on  the  coast  of  Kamtchatka. 

The  third  group,  or  Pinguipedina,  has  the  head  more  or  less 
compressed,  and  covered  with  scales.  The  eye  is  lateral.  The 
lateral  line  is  continuous.  The  intermaxillary  has  a  larger  tooth 
on  its  posterior  portion  (labroid).  Air-bladder  present.  It  con- 
tains two  genera. 

Pinguipes.  Body  cylindrical ;  cleft  of  the  mouth  slightly 
oblique  ;  eye  lateral  ;  scales  small,  minutely  ciliated.  One  con- 
tinuous dorsal,  with  five  to  seven  spines  ;  ventrals  thoracic,  or  a 
Hi  i  le  before  the  pectorals  ;  the  lower  pectoral  rays  branched.  A 
villiform  band  of  teeth  in  the  jaws,  with  strong  outer  ones ; 
teeth  on  the  vomer  and  palatines.  Operculum  with  small  spines ; 
prreoperculum  entire.  Six  branchiostegals.  Air-bladder  pre- 
sent ;  pyloric  appendages  in  small  number.  There  are  three 
species,  all  of  wluch  have  been  obtained  from  the  coasts  of  South 
America. 

Latilus.  Body  rather  elongate,  slightly  compressed  ;  cleft  of 
the  mouth  horizontal,  with  the  jaws  equal ;  eye  lateral.  Scales 
small,  finely  ciliated.  One  continuous  dorsal,  with  four  to  eight 
spines ;  ventrals  thoracic,  or  somewhat  in  advance  of  the  pecto- 
rals ;  the  lower  pectoral  rays  branched.  Villiform  teeth  in  the 
jaws,  with  canines  ;  none  on  the  palate.  Operculum  without 
spine;  prajoperculum  denticulated.  Six  branchiostegals ;  pseudo- 
branchia?.  Air-bladder  simple ;  pyloric  appendages  in  small 
number.  Five  species  are  recorded.  The  range  ia  from  the 
Indian  Archipelago  and  the  Chinese  Sea  on  the  west,  to  the  coasts 
of  Chili  and  Brazil  on  the  east. 

The  fourth  group,  or  Pseudochromides,  has  the  eyes  more  or 
less  lateral ;  the  head  not  cuirassed  ;  and  the  lateral  line  inter- 
rupted.  It  embraces  the  six  following  genera : — 

Opisthognathus.  Body  rather  elongate,  rounded  anteriorly, 
slightly  compressed  posteriorly;  the  upper  profile  of  the  snout 
parabolic ;  cleft  of  the  mouth  large ;  the  upper  maxillary  pro- 
duced backward ;  eye  lateral,  large.  Scales  small,  not  ciliated. 
Lateral  line  not  continued  to  the  caudal.  One  dorsal,  with  the 
unarticulated  rays  flexible  ;  ventrals  jugular  ;  the  lower  pectoral 
rays  branched.  In  both  the  jaws  fine  cardiform  teeth ;  palate 
smooth.  Opercles  not  armed.  Six  branchiostegals  ;  the  gill 
membranes  joined  together  inferiorly ;  pseud obranchise.  Air- 
bladder  small;  pyloric  appendages  none.  There  are  five  species. 
Three  species  occur  in  the  Indian  Ocean,  and  the  other  two  on 
the  east  coast  of  South  America. 

Pseudochromis.  Head  and  body  rather  compressed,  more  or 
less  elongate  ;  cleft  of  the  mouth  rather  oblique,  with  the  lower 
jaw  longest;  eye  lateral.  Scales  of  moderate  size,  ciliated  ;  lateral 
line  interrupted.  One  dorsal  with  a  few  spines  anteriorly;  ventrals 
thoracic  ;  the  lower  pectoral  rays  branched.  Jaws  with  cardiform 
teeth,  anteriorly  with  canines ;  vomer  and  palatine  bones  toothed. 
Proeoperculum  entire.  Six  branchiostegals ;  the  gill  membranes 
joined  inferiorly;  pseudobranchiae  and  air-bladder  present; 
pyloric  appendages  none.  It  includes  eight  species,  which  occur 
in  the  seas  between  the  Red  Sea  on  the  one  hand,  and  that  which 
surrounds  the  Philippine  Islands  on  the  other. 

Cichlops.  Head  and  body  rather  compressed,  more  or  less 
elongate ;  cleft  of  the  mouth  oblique,  with  the  lower  jaw  longest ; 
eye  lateral.  Scales  of  moderate  size,  ciliated ;  lateral  line 
interrupted.  One  dorsal  with  a  few  spines  anteriorly;  ventrals 
inserted  below  or  before  the  pectorals  ;  the  lower  pectoral  rays 
branched.  Jaws  with  cardiform  teeth,  anteriorly  with  canines ; 
vomer  toothed ;  palatine  bones  toothless.  Praeoperculum  entire. 
Six  branchiostegals  ;  pseudobranchiae  and  air-bladder  present ; 


pyloric  appendages  none.  There  are  three  species,  all  of  which 
occur  in  the  seas  surrounding  the  East  Indian  Archipelago. 

Pseudoplesiops.  Head  and  body  rather  compressed,  oblong ; 
jaws  equal  anteriorly ;  eye  lateral.  Scales  of  moderate  size, 
cycloid  ;  lateral  line  interrupted.  One  dorsal  without  spines  ; 
ventrals  jugular,  without  spines.  Jaws  and  vomer  with  a  band 
of  teeth,  the  former  with  canines  ;  palatine  bones  toothless. 
Proeoperculum  entire.  Six  branchiostegals  ;  pseudobranchico 
entire.    Only  one  species  is  known,  from  the  Sea  of  Goram. 

Notothenia.  Body  more  or  less  elongate,  slightly  compressed 
posteriorly,  rounded  anteriorly  with  the  head  depressed ;  cleft  of 
the  mouth  slightly  oblique,  with  the  lower  jaw  longest ;  eye 
directed  upwards.  Scales  rather  small,  ciliated;  lateral  line 
interrupted.  Two  dorsals,  the  first  separated  from  the  second 
by  a  very  deep  notch,  with  the  spines  flexible  (in  one  species 
stiff);  ventrals  jugular;  the  lower  pectoral  rays  branched!  In 
both  the  jaws  cardiform  or  villiform  teeth ;  palate  smooth. 
Operculum  with  two  obtuse  points  ;  praeoperculum  entire.  Six 
branchiostegals ;  the  gill  membranes  joined  inferiorly;  pseudo- 
branchiae.  Air-bladder  none ;  pyloric  appendages  in  small 
numbers.  There  are  nine  species,  all  natives  of  the  seas 
surrounding  the  South  Pole. 

Harpagifer.     Habit  cottoid.    Scales  none ;  lateral  line  not 
continued  to  the  caudal.    Two  dorsals,  the  first  with  three  or 
four  flexible  spines  ;  ventrals  jugular  ;  the  lower  pectoral  rays 
branched.    In  both  the  jaws  villiform  teeth ;  palate  smooth. 
Operculum  and  sub-operculum  with  very  long  spines.  Six 
branchiostegals ;  the  gill  membranes  attached  to  the  isthmus 
between ;  pseud  obranchioo.     Air-bladder  none  ;  pyloric  ap- 
endages  in  small  number.    There  is  but  one  species,  which 
as  been  found  off  Cape  Horn  and  the  Falkland  Isles. 
(Giinther,  Catalogue  of  the  Acanthopterygian  Fishes  in  the  Brit. 
Mus.  Coll.  vol.  ii.) 

TRIOPTERYS,  a  genus  of  plants  the  species  of  which 
flourish  in  tropical  America.  The  flowers  have  a  purple  or 
violet  hue,  and  the  mature  fruit  is  three-lobed,  each  lobe  being 
provided  with  three  wing-like  appendages.  It  is  from  this  last 
character  that  it  obtains  its  generic  name  of  Triopterys,  or  the 
tliree-winged.    A  few  species  are  cultivated  in  this  country. 

TROGLODYTES,  a  genus  of  anthropoid  apes,  of  which  some 
tliree  or  four,  perhaps  more,  species  are  known.  One  of  these,  the 
Chimpanzee,  is  noticed  under  Chimpanzee,  E.  C.  i.  cols.  1019 — 
1022,  and  a  second  species,  the  Gorilla,  is  also  cursorily  de- 
scribed. In  addition  to  these  we  are  now  acquainted  with  the 
Troglodytes  Aubryi  of  Gratiolet,  T.  Kooloo-Kamba,  T.  calvus,  and 
possibly  one  or  two  others.  At  present,  however,  there  does  not 
seem  to  be  more  than  three  well-established  species,  viz.,  the 
Chimpanzee,  the  Gorilla,  and  Gratiolet's  species.  Of  late  years 
great  interest  has  been  taken  in  these  apes,  mainly  owing  to  the 
conviction  manifested  by  some  of  the  most  eminent  anatomists 
and  physiologists  of  the  present  century,  that  of  all  the  forms  of 
animal  life  these  approach  most  nearly  to  man,  so  far  as  con- 
cerns the  structure  of  the  body.  All  the  species  are  inhabitants 
of  the  west  coast  of  equatorial  Africa,  and  as  they  live  either  in 
the  same  or  in  closely  contiguous  districts,  while  most  of  the 
older  accounts  of  them  have  been  derived  from  the  natives,  not 
from  actual  observation,  it  has  naturally  happened  that  the 
species  have  been  confused  together,  and  that  the  habits  of 
one  have  been  applied  to  another.  The  imperfect  descriptions, 
the  superstitions  of  the  natives,  and  many  other  circumstances, 
have  rendered  the  older  accounts  very  obscure. 

These  apes  are  so  far  like  men  that  the  native  Africans  gene- 
rally believe  them  to  be  such,  and,  in  accordance  therewith,  call 
them  men  and  women,  terms  which  have  been  adopted  by  old 
voyagers  along  with  husband  and  wife,  and  which  give  a 
certain  quaintness  to  their  narrations.  One  of  the  earliest 
voyagers  to  equatorial  Africa  was  Hanno,  who  is  supposed  to 
have  lived  in  about  the  sixth  century  before  Christ.  He  pro- 
ceeded along  the  west  coast  as  far  south,  probably,  as  Fernando 
Po,  or  one  of  the  other  islands  in  the  Gulf  of  Guinea.  Respect- 
ing the  furthest  limits  of  Ins  voyage,  he  has  the  following 
remarks,  as  rendered  by  Falconer.  "  On  the  third  day  after  our 
departure  thence,  having  sailed  by  those  streams  of  fire,  we 
arrived  at  a  bay  called  the  Southern  Horn,  at  the  bottom  of 
which  lay  an  island  like  the  former,  having  a  lake,  and  in  this 
lake  another  island,  fuR  of  savage  people,  the  greater  part  of 
whom  were  women,  whose  bodies  were  hairy,  and  whom  our 
interpreters  called  Gorilloe.  Though  we  pursued  the  men  we 
could  not  seize  any  of  them  ;  but  all  fled  from  us,  escaping  over 
the  precipices,  and  defending  themselves  with  stones.  Three 
women,  were,  however,  taken  ;  but  they  attacked  their  con* 
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ductors  with  teeth  and  hands,  and  could  not  be  ptevailed  on  to 
accompany  ns.  Having  killed  them,  we  flayed  them,  and 
brought  their  skins  with  us  to  Carthage.  We  did  not  sail 
further  on,  our  provisions  tailing  us."  This  passage,  has  been 
thought  to  apply  to  the  chimpanzee  by  some,  and,  probably 
influenced  by  the.  name,  to  the  gorilla  l>y  others.  It  is  not 
sufficiently  definite  for  us  to  say  what  species  was  referred  to. 
( 'i  Ttainly  the  creatures  were  not  real  men  and  women,  but  some 
species  of  ape.  Along  the  coast  of  equatorial  Africa  there  are 
several  kinds  of  apes,  and  the  passage  recalls  to  mind  one  of  the 
baboons  rather  than  the  anthropoid  forms  mentioned.  The 
species  of  Troglodytes  arc  essentially  tree-climbers,  seldom  de- 
scending to  the  ground,  except  when  crossing  short  spaces  in  the 
forest.  The  baboons,  on  the  other  hand,  are  excellent  rock- 
climbers.  Baboons  are  commonly  gregarious,  whereas  chim- 
panzees and  gorillas  do  not  generally  occur  in  large  herds. 
Baboons  are  very  strong,  but  may  be  captured  alive  by  a  few 
powerful  men,  whereas  it  would  be  very  difficult  to  perform  the 
same  feat  with  the  chimpanzee,  and  it  is  doubtful  if  it  has  even 
been  done  with  mature  gorillas  which  have  not  been  enfeebled 
by  wounds.  Baboons  generally  fly  away  from  man,  seldom 
making  any  very  vigorous  defence,  whereas  in  the  case  of  the 
gorilla,  it  usually  happens  that  the  male  is  ready  to  defend  the 
females  and  young  against  any  enemy  that  approaches.  In 
short,  the  narrative  applies  more  accurately  to  the  drill  or  to 
the  mandrill  than  to  any  of  the  other  apes  known  to  frequent 
this  district. 

In  the  sixteenth  century,  Andrew  Battel,  a  native  of  Leigh,  in 
Essex,  was  taken  prisoner  by  the  Portuguese,  and  by  them  com- 
pelled to  carry  on  trading  operations  for  them  with  the  natives 
of  Angola,  Congo,  and  Loango.  His  stay  in  those  countries 
extended  over  eighteen  years,  and  the  results  of  his  observations 
form  a  portion  of  that  quaint  old  collection  of  travels  which 
Purchas  brought  together.  Battel,  in  describing  the  province  of 
Mayumba,  mentions  a  great  river,  called  Banna,  which  is  said  to 
be  closed  by  a  bar  in  the  winter  months,  but  to  be  open  to 
navigation  in  the  summer  ;  a  description  which  would  apply  to 
the  Fernand  Vaz  river.  The  woods  in  this  locality,  he  states, 
are  covered  with  "baboones,  monkics,  apes,  and  parrots;"  but 
besides  these  there  are  two  kinds  of  monsters  which  are  both 
common  and  dangerous.  "  The  greatest  of  these  two  monsters  is 
called  Pongo  in  their  language,  and  the  less  is  called  Encego. 
The  pongo  is  in  all  proportions  like  a  man,  but  that  he  is  more 
like  a  giant  than  a  man ;  for  he  is  very  tall  and  hath  a  man's 
face,  hollow-eyed,  with  long  hair  upon  his  browes.  His  face 
and  eares  are  without  hair,  and  his  hands  also.  His  bodie  is 
full  of  haire,  but  not  very  thicke,  and  it  is  of  a  dunnish  colour. 
He  differeth  not  from  a  man,  but  in  his  legs,  for  they  have  no 
calfe.  Hee  goeth  always  upon  his  legs,  and  carrieth  his  hands 
clasped  on  the  nape  of  his  necke  when  he  goeth  upon  the 
ground.  They  sleep  in  the  trees,  and  build  shelters  for  the 
raine.  They  feed  upon  fruit  that  they  find  in  the  woods,  and 
upon  nuts,  for  they  eat  no  kind  of  flesh.  They  cannot  speak, 
and  have  no  understanding  more  than  a  beast.  The  people  of 
the  countrie  when  they  travaile  in  the  woods  make  fires  where 
they  sleepe  in  the  night,  and  in  the  morning,  when  they  are 
gone,  the  pongoes  will  come  and  sit  about  the  fire  till  it 
goeth  out,  for  they  have  no  understanding  to  lay  the  wood 
together.  They  goe  many  together,  and  kill  many  negroes  that 
travaile  in  the  woods.  Many  times  they  fall  upon  the  elephants 
which  come  to  feed  where  they  be,  and  so  beate  them  with 
their  clubbed  fists  that  they  will  run  roaring  away  from  them. 
Those  pongoes  are  never  taken  alive,  because  they  are  so  strong 
that  ten  men  cannot  hold  one  of  them  ;  but  yet  they  take  many 
of  their  young  ones  with  poisoned  arrows.  The  young  pongo 
hangeth  on  his  mother's  bellie,  with  his  hands  fast  clasped 
about  her,  so  that  when  the  countrie  people  kill  any  of  the 
females  they  take  the  young  one,  which  hangeth  fast  upon  his 
mother.  When  they  die  among  themselves  they  cover  the  dead 
with  great  heapes  of  boughes  and  wood  which  is  commonly 
found  in  their  forests."  This  account  is  wanting  in  precision 
and  accuracy,  but  is  so  far  important  that  the  name  for  the 
chimpanzee  amongst  the  natives  of  the  present  day  is  that  which 
Battel  applied  to  the  lesser  of  the  monster  apes.  The  word  is  spelt 
in  various  ways,  since  each  author  attempts  to  express  as  nearly 
as  possible  the  sound.  Tnchego,  ntchego,  nchego,  nshiego,  are 
examples  of  the  mode  of  spelling.  The  pongo,  then,  is  probably 
some  ape  larger  than  the  chimpanzee,  but  the  account  seems  to 
refer  to  two  or  more  species  of  Troglodytes.  The  great  strength 
attributed  to  the  pongo  could  hardly  be  assigned  to  aTiy  other 
ape  than  the  gorilla ;  many  of  the  other  details,  such  as  the  size, 


the  long-haired  brow,  the  shape  of  the  legs,  and  the  bttbit  of  the 
young,  are  true  of  the  gorilla,  but  they  are  also  true  of  other 
apes  than  it.  The  formation  of  a  shelter  from  rain  is  not  the 
gorilla's  habit,  but  it  is  that  of  the  species  or  variety  which 
Dtt  Ghflillu  calls  Troglodytes  calviis.  The  name  pongo  does  not 
seem  to  be  known  to  the  natives  now,  and  it  does  not  appear  to 
be  a  misapplication  of  the  name  of  the  Mpongwe  tribe  to  the 
ape,  since  this  tribe  was  unknown  on  the  coast  in  Battel'!  time, 
and  first  arrived  at  their  present  locality  in  the  present  century. 
Formerly  they  lived  far  in  the  interior.  The  native  name  now 
is  ngena,  which,  like  nshiego,  has  been  spelt  in  many  ways. 

In  1G99  appeared  the  first  full  anatomical  description  of  an 
anthropoid  ape.  It  was  written  by  Tyson,  and  was  based  on  a 
young  male  chimpanzee.  It  is  so  exhaustive  and  accurate  that 
it  still  retains  a  high  place  in  the  literature  of  the  subject.  In 
1760  Buffon  and  Daubenton  published  their  accounts  of  the 
structure  and  habits  of  the  chimpanzee.  After  this,  numerous 
scattered  notices  of  Troglodytes  were  published  ;  but  it  is  not 
until  1774  that  we  have  an  apparent  reference  to  the  gorilla. 
In  that  year  appeared  the  first  volume  of  Lord  Monboddo's  work 
on  the  origin  of  language,  in  which  is  inserted  a  letter  from  M  r. 
Bell,  describing  three  species  of  anthropoid  apes  as  existing  on 
the  west  coast  of  Africa.  "  The  first  and  largest  is  by  the 
natives  of  Loango,  Malemba,  Calenda,  and  Congo,  called  or 
named  Impungu.  This  wonderful  and  frightful  production  of 
nature  walks  upright  like  a  man,  is  from  seven  to  nine  feet  high 
when  at  maturity,  thick  in  proportion,  and  amazingly  strong  ; 
covered  with  longish  hair,  jet  black  over  the  body,  but  longer 
over  the  head  ;  the  face  more  like  the  human  than  the  chim- 
panza,  but  the  complexion  black,  and  has  no  tail.  When  this 
animal  sees  a  negroe,  it  mostly  pursues  and  catches  them  ;  it 
sometimes  kills  them,  and  sometimes  takes  them  by  the  hand 
and  leads  them  along  with  them.  Some  that  have  made  their 
escape  say  that  this  animal  when  it  goes  to  sleep  does  not  lie 
down,  but  leans  against  a  tree.  In  this  position,  when  the 
prisoner  finds  it  asleep,  he  steals  away  the  hand  or  arm  softly 
from  his,  and  so  steals  away  quietly — sometimes  discovered  and 
retaken.  It  lives  on  the  fruits  and  roots  of  the  country,  at 
the  expense  chiefly  of  the  labour  of  the  natives  ;  and  when  it 
happened  to  be  where  there  is  no  water,  there  is  a  tree  with  a 
juicy  bark,  which  it  strikes  with  its  hand,  bruises,  and  sucks  the 
juice  ;  and  some  of  this  tree  it  often  carries  with  it  when  it 
travels,  in  case  it  should  not  find  it  or  water  by  the  way.  And, 
indeed,  I  have  heard  them  say  that  it  can  throw  down  a  palm 
tree  by  its  amazing  strength,  to  come  at  the  wine.  I  never  saw 
this  animal ;  but  there  was  a  young  one  brought  down  from  the 
inland  country  to  the  king  of  Malemba,  which  is  next  to 
Calenda,  while  my  son  was  there.  The  people  that  brought  it 
down  said  that  it  was  quiet  and  composed  the  several  months 
they  had  it ;  eating  and  taking  its  victuals  and  drink  quietly. 
It  was  brought  down  with  a  yoke  about  its  neck,  and  its  hands 
tied  like  the  other  slaves  that  came  with  it,  and  came  down 
quietly.  But  when  it  came  to  the  king's  town,  such  amazing 
crowds  came  to  see  it  from  all  quarters,  it  grew  sullen  and 
sulky ;  for  being  so  exposed  it  would  eat  no  victuals,  and  died  in 
four  or  five  days.  It  was  young  ;  about  six  feet  and  a  half  high. 
I  have  never  seen  this  animal,  nor  my  son  ;  but  he,  in  his  last 
voyage,  saw  the  hand  of  one  of  them  cut  off,  about  four  inches 
above  the  joint  of  the  wrist.  It  was  dried  and  withered  ;  yet 
in  that  state  its  fingers  were  as  big  as  three  of  his,  or  bigger  than 
his  wrist,  rather  longer  than  the  proportion  of  ours  ;  and  the 
part  where  cut  off,  in  that  wrinkled  state  bigger  than  the  biggest 
part  of  his  arm  ;  the  upper  part  of  the  lingers,  and  all  the  other 
parts,  covered  with  black  hair  ;  the  under  part  like  the  hand  of 
a  negro.  It  is  said  to  be  the  strongest  of  all  the  beasts  of  the 
wood,  and  all  are  afraid  of  it.  I  have  not  heard  of  this  animal 
anywhere  than  on  the  coast  of  Angola."  Much  of  this  seems  to 
be  based  upon  hearsay  evidence,  as  indeed  it  purports  to  be ; 
but  the  dimensions  are  much  exaggerated,  unless  it  refers  to  an 
anthropoid  ape  still  larger  than  the  gorilla,  which  hardly  seems 
likely.  He  then  describes  the  habits  of  the  chimpanzee,  which 
is  said  to  be  the  smallest  of  the  three  species.  Lastly,  he  refers 
to  a  species  intermediate  in  size  between  the  chimpanzee  and 
impungu,  which  resembles  the  chimpanzee  in  every  respect  but 
size.  It  does  not  agree  with  the  chimpanzee,  and  is  never  asso- 
ciated with  that  species.  He  calls  it  the  Itsena,  which  may  be 
the  same  as  Ngina,  the  native  name  for  the  gorilla.  No  details 
are  given  about  it,  but  if  the  gorilla  is  intended,  there  is  still  a 
large  ape  to  be  discovered.  It  is  possible  that  the  impungu  is 
the  gorilla,  and  the  itsena  may  be  either  the  Troglodytes  Kooloo- 
Kamba  of  Du  Chaillu,  or  the  T.  Avbryi  of  Gratiolet. 
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In  1819,  Bowdich  says  he  had  heard  of  an  ape  at  the  Gahoon 
called  Ingena,  which  was  five  feet  in  height  and  four  across  the 
shoulders,  which  built  a  rude  house,  and  slept  on  the  outside  of 
it.    This  will  apply  to  the  gorilla. 

In  1835  Professor  Owen  described  the  skeleton  of  an  adult 
chimpanzee.  In  1841  Professor  Vrolik  published  an  elaborate 
memoir  on  the  anatomy  of  the  same  species.  In  1846  Walker 
obtained  the  first  unquestionable  evidence  relative  to  the  gorilla 
in  the  form  of  two  skulls.  In  1847  he  obtained  various  other 
portions  of  the  animal,  which  were  forwarded  to  and  reported 
on  by  Messrs.  Savage  and  Wyman,  of  Boston.  According  to 
Dr.  Savage  the  gorilla  is  about  five  feet  high,  exceedingly  broad- 
shouldered,  and  covered  with  black  hair,  but  in  old  specimens 
the  black  turns  to  grey.  The  most  prominent  features  about 
the  head  are  the  great  width  and  elongation  of  the  face,  the 
massiveness  of  the  jaws,  and  the  hairy  ridge  on  the  head, 
which  the  creature  can  bring  down  over  its  beetling  eyebrows  so 
as  to  add  greatly  to  its  ferocious  aspect  when  enraged.  It  pro- 
gresses by  a  shuffling  gait,  the  body  never  being  so  upright  as  in 
man,  but  bent  forward.  From  the  bulk  of  its  body  and  the 
shortness  of  its  legs,  it  waddles  and  rolls  when  walking.  The 
usual  mode  of  progression  on  the  ground  is  by  resting  the 
knuckles  on  the  ground,  and  moving  itself  forward  on  its 
long  arms  by  a  sort  of  half  jumping,  half  swinging  motion, 
like  that  of  a  man  on  crutches.  When  it  rises  on  its  hind 
legs,  which  is  only  done  on  rare  occasions  and  for  short  distances, 
it  secures  the  balancing  of  its  body  by  swinging  the  arms  up- 
ward and  over  its  head.  It  lives  in  small  bands,  generally 
composed  of  one  adult  male  and  several  females  and  young 
individuals.  Not  unfrequently,  however,  they  are  met  with 
singly  or  in  pairs.  The  dwellings  formed  by  it  are  like  those 
of  the  chimpanzee,  consisting  of  a  platform  of  sticks  and 
branches,  without  any  special  protection  from  rain.  These  are 
occupied  at  night  only.  The  gorilla  is  to  a  certain  degree 
offensive  in  its  habits ;  for,  being  the  strongest  animal  in  the 
forest,  it  flies  from  nothing,  and  on  the  approach  of  any  foe,  the 
old  males  at  once  advance  to  the  defence  of  the  band.  "  It  is 
said,"  remarks  Dr.  Savage,  "that  when  the  male  is  first  seen  he 
gives  a  terrific  yell  that  resounds  far  and  wide  through  the 

forest,  something  like  Kh  ah !  Kh  -ah !  prolonged  and 

shrill.  Ilis  enormous  jaws  are  widely  opened  at  each  expira- 
tion, his  under  lip  hangs  over  the  chin,  and  the  hairy  ridge  and 
scalp  is  contracted  upon  the  brow,  presenting  an  aspect  ot  inde- 
scribable ferocity.  The  females  and  young  at  the  first  cry 
quickly  disappear  ;  he  then  approaches  the  enemy  in  great  fury, 
pouring  out  his  horrid  cries  in  quick  succession.  The  hunter 
awaits  his  approach  with  his  gun  extended  ;  if  his  aim  is  not 
sure,  he  permits  the  animal  to  grasp  the  barrel,  and  as  he  carries 
it  to  his  mouth  (which  is  his  habit),  he  fires;  should  the  gun 
fail  to  go  off,  the  barrel  (that  of  an  ordinary  musket,  which  is 
thin,)  is  crushed  between  his  teeth,  and  the  encounter  soon 
proves  fatal  to  the  hunter.  The  food  consists  of  the  subacid 
pulpy  fruits  of  species  of  Amomum,  the  sweet  stem  of  the 
sugar-cane,  and  various  parts  of  the  oil  palm  or  Elais  guineensis, 
Carica  papaya,  Musa  sapientum,  and  several  other  plants." 

The  osteological  specimens  obtained  by  Dr.  Savage  were  sub- 
mitted to  Mr.  Wyman's  attention,  who  pointed  out  the  leading 
peculiarities  of  the  skull,  and  how  the  anatomical  structure  indi- 
cated the  gorilla's  arboreal  habits  and  general  unfitness  for  as- 
suming an  erect  attitude.  The  conditions  for  walking  erect  are 
the  nearly  even  balance  of  the  head  on  the  atlas  ;  the  double 
curvature  of  the  vertebral  column  so  as  to  bring  the  centre 
of  gravity  into  the  pelvic  plane ;  the  verticality  of  the  axes 
of  both  the  thigh  and  the  leg ;  and  the  articulation  of  the 
feet  at  right  angles  to  the  axis  of  the  leg,  so  as  to  permit  of 
the  sole  resting  flatly  on  the  ground.  All  these  conditions 
are  wanting  in  the  gorilla.  Thus  the  foramen  magnum, 
which  is  near  the  middle  of  the  base  of  the  cranium  in 
man,  is  near  the  posterior  third  in  the  gorilla,  so  that  the 
head  tends  to  lean  forward.  The  vertebral  column  forms 
a  single  curve,  with  the  concavity  on  the  ventral  side,  a 
circumstance  which,  taken  in  conjunction  with  the  prominent 
abdomen,  renders  even  the  assumption  of  the  semi-erect  position 
irksome,  owing  to  the  force  of  gravity  drawing  the  body  forward. 
In  order  that  the  animal  can  stand  up  at  all,  it  is  obliged  to  bend 
its  knees,  so  as  to  bring  the  centre  of  gravity  more  under  itself. 
The  feet  are  articulated  almost  vertically  with  the  leg,  a  position 
which  is  highly  favourable  for  arboreal  locomotion,  but  un- 
favourable to  terrestrial  progression,  since  the  feet  are  then 
inverted,  and  the  animal  is  supported  on  the  outer  edge  of  its  foot. 

In  1851  Owen  published  a  rail  description  of  the  skeleton  of 


the  gorilla,  and  two  years  afterwards  a  comparison  between  it 
and  the  osseous  framework  in  the  chimpanzee  and  the  negro.  In 
1852  and  subsequent  years  Isidore  Geoffroy  St.  Hilaire  made 
various  communications  on  the  same  subject  to  the  Academy  of 
Sciences  at  Paris.  In  1855  Duvernoy  made  further  contributions 
of  a  highly  important  character  towards  the  knowledge  of  this 
animal's  structure.  In  1854  Gratiolet  gave  the  first  accurate 
description  of  the  brain  of  the  chimpanzee,  which  was  followed 
in  1860  by  a  less  complete  account  of  the  gorilla's  brain. 

In  1861  Du  Chaillu's  book  on  Equatorial  Africa  contributed 
considerably  towards  our  knowledge  of  the  anthropoid  apes.  He 
says  the  gorilla  lives  in  the  loneliest  and  darkest  portions  of  the 
jungle,  pref  erring  the  deep  valleys  and  rugged  heights  where 
most  wooded.  It  is  exceedingly  nomadic  in  habit,  seldom 
staying  more  than  a  few  days  in  the  same  locality.  It  eats 
enormous  quantities  of  food,  which  consists  entirely  of  vegetables. 
According  to  him  it  does  not  live  much  on  the  trees.  He  always 
found  the  gorillas  on  the  ground,  although  they  frequently  climb 
after  nuts  and  fruits,  which,  however,  are  eaten  on  the  ground. 
It  is  fond  of  the  wild  sugar-cane,  and  of  the  white  ribs  of  the 
pineapple  leaf ;  but  will  also  eat  numerous  kinds  of  berries,  the 
piths  of  some  trees,  and  a  nut  with  a  very  hard  shell,  which  is 
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so  tough  that  it  requires  a  strong  blow  with  a  heavy  hammer  to 
break  it.  It  is  supposed  that  the  gorilla  crushes  it  with  his  jaws, 
which  are  known  to  be  of  surpassing  strength  from  the  facility 
with  which  the  barrel  of  an  old  Birmingham  can  be  crushed 
between  them.  The  young  only  sleep  on  the  platform  of  twigs 
in  the  trees,  while  the  old  ones  generally  sleep  on  the  ground. 
Du  Ohaillu  believes  the  old  male  always  sleeps  in  a  sitting 
position  at  the  foot  of  a  tree,  or  elsewhere  on  the  ground.  He 
describes  the  gorilla's  loud  voice,  and  its  immense  strength, 
which  is  said  to  vastly  exceed  that  of  the  strongest  boxer  the 
world  ever  saw.  Its  mode  of  meeting  an  enemy  is  thus 
described  by  him: — "The  gorilla  advances  by  short  stages, 
stopping  to  utter  his  diabolical  roar,  and  to  beat  his  vast  breast 
with  his  paws,  which  produce  a  dull  reverberation  as  of  an 
immense  bass  drum.  Sometimes  from  the  standing  position  he 
seats  himself  and  beats  his  chest,  looking  fiercely  at  his  ad- 
versary. His  walk  is  a  waddle  from  side  to  side,  his  hind  legs— 
which  are  very  short — being  evidently  somewhat  inadequate  to 
the  proper  support  of  the  huge  superinrambent  body.  He 
balances  himself'  by  swinging  his  arms,  somewhat  as  sailors 
walk  on  shipboard;  and  the  vast  paunch,  the  round  bullet 
head,  joined  awkwardly  to  the  trunk  with  scarce  a  vestige  of 
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neck,  and  the  great  muscular  arms  and  deep  cavernous  breast, 
give  to  this  waddle  an  ungainly  horror,  which  adds  to  his  I'  :-.,  i:  y 
of  appearance.  At  the  same  time  the  deep-set  grey  eyes  sparkle 
out  with  gloomy  malignity;  the  features  are  contorted  in 
hideous  wrinkles,  and  the  slight  sharply  cut  lips,  drawn  up, 
reveal  the  long  fangs  and  the  powerful  jaws,  in  which  a  human 
limb  would  be  crushed  as  a  biscuit."  Ordinarily,  he  says, 
the  gorilla  walks  on  all  fours,  not  on  its  hind  legs.  The 
height  varies,  and  has  about  the  same  range  as  in  man,  or  from 
five  feet  to  upwards  of  six  feet.  The  largest  specimen  measured 
by  him  was  5  ft.  8  in.,  but  he  saw  portions  of  a  skeleton  which 
was  far  larger  than  any  he  possessed,  and  which  he  conjectured 
must  have  been  at  least  6  ft.  2  in.  high.  The  females  are  much 
smaller  than  the  males,  and  are  seldom  more  than  five  feet  high. 
The  same  author  gives  many  details  on  the  proportions  and  struc- 
ture of  the  various  parts  of  the  body.  He  also  gives  accounts  of 
the  chimpanzee,  as  also  of  two  other  species,  which  he  calls 
Troglodytes  calvus,  and  T.  Kooloo-Kamba.  T.  calvus  is  caUed 
nshiego  mbouve  by  the  natives,  and  is  restricted  to  a  very 
limited  area  in  the  dense  forests  on  the  table  land  of  the  interior. 
It  is  smaller  and  weaker  than  the  gorilla,  and  builds  a  sheltering 
place  for  itself  in  the  trees.    The  shelter  is  made  so  compactly 


Side  view  of  Troglodytes  Gorilla. 

of  leaves  as  to  exclude  a  great  deal  of  the  rain.  The  roof  is 
umbrella-shaped,  about  sLx  or  eight  feet  across,  and  the  branches 
are  tied  to  the  trunk  of  the  tree  by  means  of  vine  stems.  The 
whole  contrivance  is  said  to  show  great  ingenuity  and  intel- 
ligence. T.  Kooloo-Kamba  is  very  rare ;  and  Du  ChaiUu  only 
saw  one  specimen.  He  says  "it  is  smaller  than  the  adult  male 
gorilla,  and  stouter  than  the  female  gorilla.  The  head  is  its 
most  remarkable  point.  This  struck  me  at  once  as  having  an 
expression  curiously  like  to  an  Esquimaux  or  a  Chinaman.  °The 
face  is  bare  and  black.  The  forehead  is  higher  than  in  any 
other  ape,  and  the  cranial  capacity  greater  by  measurement 
proportionally  to  size.  The  eyes  are  wider  apart  than  in  any 
other  ape.  The  nose  is  flat.  The  cheek  bones  are  high  and 
prominent,  and  the  cheeks  sunken  and  lank.  The  rid^e  over 
the  eyes  is  well  marked.  The  muzzle  is  less  prominent  and 
broader  than  in  the  other  apes.  The  sides  of  the  faces  are 
covered  with  a  growth  of  straight  hair,  which,  meeting  under 
the  chin  like  the  human  whiskers,  gives  the  face  a  remarkably 
human  look.  The  arms  reach  below  the  knee.  The  hair  on 
the  arm  meets  at  the  elbow,  growing  upwards  on  the  forearm 
and  downwards  on  the  arm.  The  body  is  hairy.  The  shoulders' 
are  broad,  the  hands  long  and  narrow,  showing  it  to  be  a  tree- 


climber.  The  arms  and  hands  are  very  muscular.  The  abdo- 
men is  very  prominent,  as  it  is  in  the  gorilla.  The  ears  are 
very  large,  and  are  more  nearly  like  the  human  ear  than  those  of 
any  other  ape."  Du  Ghaillu  devotes  a  whole  chapter  to  the 
skeleton  of  the  African  anthropoid  apes,  the  details  being  partly 
drawn  from  other  authorities,  and  partly  based  upon  his  own 
observations. 

From  1861  onwards  scarcely  a  year  has  passed  without  some 
important  memoir  on  one  or  more  of  the  species  of  Troglodytes. 
In  18G1  Wilder's  contributions  to  the  comparative  myology 
oi  the  chimpanzee  appeared.  In  18G2  appeared  Owen's  memoir 
on  the  osteology  of  anthropoid  apes— one  of  a  long  series  of 
memoirs  which  commenced  in  1848.  In  1803  were  published 
works  by  Barkow,  Meyer,  and  Embleton  ;  in  1864,  memoirs  by 
Thompson,  Bianconi,  Crish,and  Gibb  ;  in  1805,  another  memoir 
by  Owen,  which  is  devoted  almost  exclusively  to  the  gorilla. 
In  it  he  gives  minute  details  in  support  of  his  view  that  the 
gorilla  comes  nearer  to  man  than  the  chimpanzee  or  any  other 
ape.  In  18GG  appeared  the  elaborate  memoir  on  the  anatomy  of 
Troglodytes  Aubryi  by  Gratiolet  and  Alix,  a  work  which  every 
student  of  the  genus  ought  to  consult.  It  is  far  too  Ion  g  (ex- 
tending to  263  pages)  for  abstraction  here  ;  but  we  may  give  the 
foUowmg  summary  of  the  conclusions  which  the  authors  ar- 
rived at. 

Referring  to  the  opinion  of  some  authors,  such  as  Savage 
Wyman,  Owen,  and  Huxley,  that  the  gorilla  and  chimpanzee 
belong  to  the  same  genus,  and  of  others,  such  as  Duvernoy 
Isidore  Geoffroy  St.-Hilaire,  Jules  and  Edouard  Verreaux,  that 
they  are  generically  distinct,  it  is  pointed  out  that  Gratiolet  also 
shared  in  the  last-mentioned  view.  In  any  case,  it  would  seem 
there  is  a  unanimity  of  belief  that  the  gorilla  and  the  other 
species  of  Troglodytes  form  two  separate  groups.  In  some 
respects,  such  as  the  presence  of  five  tubercles  on  the  last  lower 
molars,  the  degree  of  prognathism,  and  the  heaviness  of  build, 
T.  Aubryi  approaches  the  gorilla  ;  but  in  almost  every  other 
respect  it  belongs  to  the  chimpanzee  group.  Its  large  ears  are 
in  marked  contrast  with  the  small  ones  which  the  gorilla  has  ; 
the  fore  limbs  reach  below  the  knee ;  the  hands  have  palms 
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longer  than  wide ;  the  zygomatic  arches  do  not  have  a  double 
curvature  ;  the  temporal  crests  are  far  apart,  and  do  not  unite  in 
the  median  line  ;  the  cervical  spines  are  shorter  than  those  of  the 
gorilla  ;  and  the  scapula  is  narrow  and  long.  The  pelvis  is 
longer,  the  sacrum  narrower,  than  in  the  gorilla,  and  more  like  the 
same  parts  m  the  chimpanzee.  The  thumb  is  shorter  in  propor- 
tions than  that  of  the  gorilla,  and  the  arm  is  quite  as  lon»  as  the 
forearm,  not  longer.  In  the  form  of  the  skull  and  of  the  face  it 
is  more  like  the  chimpanzee  than  the  gorilla.  The  mvoW  of 
the  chimpanzee  and  gorilla  presents  few  distinctive  points -but 
1.  Aubryi  agrees  with  the  chimpanzee  group  rather  than  with 
the  gorilla.  On  the  whole,  then,  if  Troglodytes  be  split  up  into 
two  genera,  T.  Aubryi  should  be  placed  along  with  the  chim- 
panzee. 

T.  Aubryi  has  a  general  resemblance  to  man,  but  the  dif- 
ferences become  more  prominent  than  the  resemblances  when  the 
organs  are  studied  in  detail ;  and  these  differential  points  are 
usually  referable  or  rather  correlated  with  the  tree-climbin<* 
habits  and  feeble  intelligence  of  the  ape. 

In  1867  Bischoff  made  a  comparison  between  the  skulls  of  the 
gorilla  the  chimpanzee,  and  the  orang-outan,  with  a  reference 
to  the  bearing  of  the  facts  upon  Darwin's  theory  as  to  the  oririn 
of  species  ;  and  in  1868  the  peculiarities  of  all  the  apes  were 
pointed  out  in  a  comprehensive  manner  by  Mivart  in  his  memoir 
on  the  osteology  of  the  Primates.  In  it  there  is  much  informa- 
tion as  to  the  anthropoid  apes.  In  the  many  memoirs  which 
have  been  aUuded  to  above  there  are  numerous  interesting 


859 


VIPERIDiE. 


XIPHOTEUTHIS. 


S60 


qxicstions  discussed,  and  a  crowd  of  facts  enunciated,  for  which 
the  reader  must  consult  the  originals.  The  accompanying  cuts 
represent  the  general  form  and  proportions  of  a  large  male 
gorilla,  and  are  taken  from  the  specimen  in  the  Museum  of  the 
Anthropological  Society  of  London. 

(Sanford,  Am.  J.  Sci.  2nd  Series,  vol.  xxxiii.  pp.  48 — 64  ; 
Wilder,  Journ.  Bost.  Soc.  Nat.  Hist.  vol.  vii.  pp.  352 — 384 ; 
Embleton,  Nat.  Hist.  Rev.  for  1864,  pp.  250—258  ;  Owen,  Trans. 
Zool.  Soc.  vols,  iii.,  iv.  and  v. ;  Meyer,  Die  Gorilla  mit  Beriick- 
sichtigung  der  Unterschiedcs  zwischen  Menschen  und  Affen  und  der 


ncucren  Umwandlungstheorie  der  Arten,  1863  ;  Reade,  Savage 
Africa,  1863  ;  Hanno,  Voyage,  translated  by  Falconer;  Gratiolet 
and  Alix,  Recherches  sur  lAnatomie  du  Troglodytes  Avhryi,  Chim- 
panze  d'une  esp&ce  rwuvelle,  in  Nouvelle  Archives  du  Mus.  d'Hist. 
i  Nat.  ii.  pp.  1 — 264,  1866  ;  Bischoff,  Ueber  die  verschiedenheit  in 
j  der  Scliddelbildung  des  Gorilla,  Chimpanse,  und  Orang  Outang, 
'  vorzuglich  nach  Geschlecht  und  Arten  nebst  einer  Bemerkung  iiber  die 
j  Darwinische  Tlieorie,  1867  ;  Mivart,  On  the  Appendicula/r  Sheldon 
'  of  the  Primates,  PhiU  Trans.  1868.) 
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VIPERIDiE.  In  the  E.  C.  a  reference  is  made  from  Cauj>i- 
bona  to  Viperidje,  but  was  not  fulfilled.  In  the  re-issue 
the  reference  was  altered  so  as  to  apply  to  the  present  heading. 
The  genus,  however,  belongs  to  the  rattlesnake  group,  CrotaUdm, 
and  is  entirely  restricted  to  the  central  regions  of  America.  Ac- 
cording to  Cope,  the  species  naturally  group  themselves  into  two 
sections,  according  as  the  muzzle  is  crowned  with  three  pairs  of 


symmetrical  shields  in  contact,  or  with  a  number  of  small 
plates.    The  first  section  embraces  four  species,  which  range 
j  from  Brazil  on  the  south  to  New  Mexico  on  the  north.  The 
!  species  of  the  second  section  are  13  in  number,  and  as  a  group 
have  a  more  northern  distribution  than  the  first  section,  ranging 
from  Mexico  to  California,  Georgia,  and  Arizona. 
(Cope,  Proc.  Philad.  Acad,  for  1866,  p.  308.) 
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WELWITSCHIA.  A  genus  of  plants  belonging  to  the  order 
Gnetacece,  and  based  upon  a  singular  plant  which  was  dis- 
covered by  Dr.  Welwitsch  in  1860  on  the  dry  sandy  plateau  of 
Benguela,  in  Western  Africa.  In  1861  Baines  found  it  in  the 
Damara  country  ;  and  in  1862  Mr.  Monteiro  collected  some  speci- 
mens in  the  dry  sandy  district  of  Mossamedes,  or  Little  Fish  Bay  ; 
and  in  the  same  year  Andersson  obtained  it  in  the  arid  flats  about 
Waalfisch  Bay.  All  these  belong  to  the  same  species,  W.  mira- 
bilis,  so  that  its  range  is  from  about  14°  S.  to  about  23°  S.  It  is 
a  woody  plant,  forming  a  short  trunk  about  two  feet  long,  which, 
however,  rises  a  few  inches  only  above  the  soil,  while  its  circum- 
ference is  sometimes  as  much  as  14  feet.  In  appearance  it  looks 
like  a  round  table  formed  of  dark  brown  wood,  and  having  the 
surface  cracked  in  all  directions.  On  the  external  surface  of  the 
trunk  are  deep  grooves,  from  which  arise  two  exceedingly  large 
leaves,  whose  dimensions  sometimes  attain  six  feet  in  length. 
These  leaves  are  flat,  narrow,  and  usually  split  up  into  numerous 
slips,  which  lie  trailing  on  the  ground,  curled  up  into  aU  kinds 
of  curious  contortions.  These  leaves  are  the  cotyledons  them- 
selves— a  fact  which  is  supported  by  the  authority  of  Dr.  Wel- 
witsch. Immediately  above  the  insertion  of  the  leaves,  and 
consequently  at  the  circumference  of  the  woody  tabular  mass, 
spring  bifurcated  branched  stems  from  six  inches  to  a  foot  high, 
which  support  small  erect  scarlet  cones  with  imbricated  scales, 
and  about  the  size  of  the  spruce-fir  cones  when  mature.  The 
cones  are  either  hermaphroditic  in  structure,  but  not  in  function, 
or  female.  It  is  closely  allied  to  Ephedra  and  Gnetum,  but 
differs  from  them,  and  indeed  all  known  gymnosperms  in  want- 
ing disc-bearing  wood  cells.  In  the  absence  of  these  cells,  in  the 
hermaphrodite  flowers,  and  in  the  mode  of  impregnation  of  its 
secondary  embryo  sacs,  it  is  intermediate  in  nature  between 
angiospermous  and  gymnospermous  plants. 


Dr.  Hooker  has  given  fall  details  respecting  the  structure  and 
minute  analogy  of  this  plant  in  the  undercited  memoir,  which  is 
illustrated  with  fourteen  plates.  After  referring  to  the  great 
interest  which  excited  botanists  on  the  discovery  of  Babesia 
Arnoldii,  he  remarks  that  the  discovery  of  the  present  species  is 
the  most  wonderful  that  has  occurred  in  the  present  century 
from  a  botanical  point  of  view.  The  structure  of  the  vascular 
system,  as  also  of  the  reproductive  organs  ;  the  functional  pecu- 
liarities of  these  last,  and  the  mode  of  development,  all  reveal 
such  singular  anomalies  as  sometimes  to  appear  quite  opposed  to 
some  of  the  received  fundamental  axioms  in  botany.  The  plant 
is  one  of  the  most  striking  products  of  a  land  which  abounds  in 
organisms  so  different  from  the  ordinary  living  forms  as  to  seem 
to  be  subject  to  other  laws  than  they.  But,  although  anomalous 
at  the  present  period,  we  have  little  doubt  that  these  strange 
beings  represent  what  was  the  prevailing  state  6f  things  at  a 
period  long  gone  by.  The  fauna  and  flora  of  Western  Africa 
are,  to  speak  metaphorically,  outliers  of  the  present  period,  the 
main  mass  having  existed  in  some  former  geological  age.  There 
is  scarcely  another  place  on  the  globe  where  the  peculiarities  of 
past  life  are  so  richly  displayed  in  the  living  world. 

We  have  noticed  above  that  the  Welwitschia  thrives  in  the 
most  arid  wastes,  which  seldom  or  never  receive  any  rain 
throughout  the  year.  But  it  must  not  be  supposed  that  becauso 
rain  does  not  fall  that  moisture  is  scarce.  In  these  regions  the 
air  is  intensely  hot,  but  contains  a  very  large  quantity  of  aqueous 
vapour,  which  is  suspended  during  the  day.  At  night,  when  the 
temperature  sinks,  the  vapour  is  condensed,  and  the  country  i3 
so  immersed  in  dew,  that  it  is  said  that  parties  may  travel 
through  the  driest  areas  near  the  coast,  yet  never  want  water, 
provided  they  take  means  to  collect  it  at  night. 

(Hooker,  Trans.  Linnazan  Soc.  xxiv.  p.  1.) 
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XIPHOTEUTHIS,  a  genus  belonging  to  the  family  Belemni- 
tidce,  and  remarkable  for  the  extraordinary  form  of  its  pro- 
ostracum,  which  is  exceedingly  well  shown  in  some  beautiful 
specimens  recently  obtained  by  Mr.  Day  from  the  middle  lias  of 
Dorsetshire.    The  ordinary  belemnite  is  generally  represented  in 


the  fossil  condition  by  a  portion  of  its  internal  skeleton.  This 
portion  is  the  hollow  cone  or  phragmacone,  which  is  divided  into 
chambers  by  means  of  septa,  somewhat  in  the  same  way  as  in 
the  chambered  shell  of  the  nautilus.  The  tapering  extremity  or 
apex  of  this  cone  is,  in  the  animal,  enveloped  by  a  solid  body, 
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called  tlio  guard  or  rostrum.  Attached  to  the  sides  of  the 
pliTagmacone,  and  projecting  in  front  of  it,  is  a  thin  laminated 
nacreous  sheath,  which  protected  the  ink-bag  and  other  soft 
parts,  and  is  supposed  to  be  eitlier  homologous  or  analogous  with 
the  pen  in  Loligo.  In  most  Belemnites  the  form  of  the  pro- 
ostracum  is  more  or  less  oval.  In  Xiphoteutliis  elongata  the 
same  parts  occur  as  in  Belemnites.  The  specimen  found  by 
Mr.  Hay  shows  the  guard  enclosing  the  pnragmacone,  The 
upper  termination  (or  what  appears  to  be  such)  of  the  phragma- 


cone  is  coated  with  a  layer  of  shelly  matter,  which  passes  for- 
ward into  the  pro-o.straeum,  which  was  nearly  a  foot  long  when 
entire.  Posteriorly  it  is  flat,  and  about  one-third  of  an  inch 
wide,  but  gradually  narrows  to  the  fifth  of  an  inch  ;  then  widens 
to  half  an  inch,  after  which  it  gradually  tapers  to  a  point.  In 
shape,  then,  it  resembles  some  old-fashioned  sword. 

(Huxley,  Memoirs  of  the  Geol.  Survey  of  the  United  Kingdom, 
Monograph  ii.  18G4.) 
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ZOOLOGY.  Some  general  remarks  on  classification  are  give.; 
under  Birds,  Bear,  Hydrozoa,  Aotinozoa,  and  most  of  ths 
other  zoological  articles  in  this  Supplement 
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Abies,  149 
Ablabes,  1 
Aboral,  610 
Abramis,  190 
Abrazito,  1 
Abyla,  497,  et  seq. 
Acadiolito,  1,  270,  271 
Acalephae,  1 — 3 
Acnnthisitta,  124 
Acanthobdellea,  78 
Acanthooephala,  394 
Acanthocheilus,  397 
Acanthochinidas,  6 
Acanthodes,  2,  674 
Acanthogorgia,  47 
Acanthogorgiadac,  47 
Acanthometrina,  8 
Acanthophis,  2,  3 
Acanthopterygii,  4—7 
Acanthopygo,  815 
Acanthospongia,  Sll 
Acanthotrias,  387 
Acaulis,  494,  et  seq. 
Accentor,  124 
Accipitres,  119 
Acerocare,  815 
Acervularia,  364,  S10,  et 
seq. 

Acestrua,  581 
Acharadria,  516 
Achatina,  7 
Acherontia,  7 
Achilleum,  811 
Achirite,  7 
Achroite,  7 
Achthere9,  830 
Acicula  (Mollusca),  7 
Acieula  (Entozoa),  396 
Acicularia,  422,  et  seq. 
Aciculite,  7 
Acidaspis,  815 
Acidophorus,  641 
Acineta,  529,  et  seq. 
Acinetina,  540 
Acipenser,  581 
Acis,  49,  50 
Aclis.  744,  et  seq. 
Acoe'tes,  81 
Acontheus,  815 
Acridotheres,  124 
Acroculia,  352,  et  seq.; 

809,  et  seq. 
Acrogens,  225,  361,  693 
Acronuridae,  5 
Acrotreta,  174,  et  seq.  ; 
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Actseon,  297,  567,  582,  et 
seq. 

Acteonella,  297,  293 
Actinadon,  237 
Actinaria,  81,  32 
Actinhelia,  288 
Actinia,  10,  20,  24,  25 
Actiuidas,  23 
Actinobolus,  541 
Actinoceras,  820 
Actinocrinus,    209,  210, 

350,  et  seq.  ;  813 
Actinodonta,  818 
Actinolcpis,  674 
Actinolite,  483,  484 
Actinoloba,  11,  17,  23 
Actinopeltis,  815 
Actinophyllum,  2S6,  811 
Actinophryna,  8 
Actinophrys,  7,  8,  793 
Actinopora,  291 
Actinozoa,  9 — 32, 192, 206, 

et  seq.  ;  275,  et  seq.  ;  334, 

<  f  seq.  ;  565,  583,  et  seq.  : 

699,  812,  et  seq. 
Actinula,  489 
Adamsia,  16,  23 
Adansonia,  32 
Adclocodonic,  502 
Adclocrinus,  352,  et  seq. 


Adiantites,  352,  et  seq.  ; 
674 

iEdelforsito,  32 
jEgeon,  27,  28 
iEgithognathae,  121, 122 
iEglina,  803,  et  seq. 
iEgotheles,  124 
JEgyria,  540 
jEpyornis,  32—34,  125 
JEquoridae,  520 
Aerolites,  34—40 
^Ethiopian  region,  124 
iEtobates,  581,  585 
jEtomorphae,  122 
Agalma,  498,  et  seq. 
Agamogenesis,  88,  et  seq. 
Agaricocrinus,  210 
Agassizocrinus,  209 
Agelacrinites,  814 
Aglaspis,  815 
Aglaura,  81 

Agnostus,  192,  et  seq. ; 

803,  et  seq. 
Agnus,  849 
Agonus,  5 
Agriornis,  125 
Aikinite,  470 
Ailauthus,  155 
Ailurina,  101 
Ailurus,  101 
Aiptasia,  24 
Alabandine,  40 
Alalite,  95 
Alaria,  567 
Alauda,  40,  41 
Alaudidse,  119, 123 
Albertite,  41-43 
Albumen,  136,  et  seq. 
Albuminose,  145 
Albuminuria,  145 
Alca,  43—44 
Alccdinidae,  112,  et  seq. 
Alces,  255,  256,  726 
Alcidae,  120,  122,  123 
Alciope,  83 
Alcyonacea,  50 
Alcyonaria,  11,  15,  44—50 
Alcyoncellutn,  842 
Alcyoniadae,  47 
Alcyonidae,  45 
Alcyonidia,  47 
Alcyoniura,  47,  49,  50 
Alecteromorpha),  122 
Alecto,  SI  7 
Alectorides,  119, 121 
Alethopteris,  220,  et  seq. 
Aletomis,  124 
Algodonite,  50 
Algoma  sand,  724 
Aliama,  268 
Allemontite,  GO 
Alligator,  322,  et  seq. 
Alligatoridae,  320,  et  seq. 
Allochroite,  50 
Allodapa,  396 
Allophane,  50,  51 
Almandine,  51 
Alopecias,  845 
Alpheus,  32S 
Alstonite,  51 
Altaite,  51 
Altrices,  119 
Alum  slate,  51 
Alum  stone,  51 
Alunogene,  52 
Alveolina,  286,  419,  et  seq 
Alveolites,   208,    351,  el 

seq.  i  S10,  et  seq. 
Alveoporina,  21 
Amalthca,  518,  519 
Ambassis,  4 
Amber,  52,  53 
Aniberleya,  567 
Ambliosyllis,  83 
Amblophyllia,  2S7 
Amblygonite,  53 


Amblyura,  395 
Ambonychia,  818 
Ambrite,  53 
Ammochares,  84 
Ammonia,  53,  54,  143,  et 
seq. 

Ammonites,  54—60,  273, 

et  seq.  ;  662,  et  seq.  ;  782 
Ammothea,  47,  49,  50 
Ammotrypane,  84 
Amnicola,  621,  et  seq. 
Amnicolidae,  622 
Amoeba,  60—62,  414,  et 

seq.  ;  793 
Amoibite,  441 
Amorphospongia,  275,  287 
Amorphozoa,  192 
Ampelida?,  120,  123 
Ampelis,  158 
Ampheristus,  581 
Amphiboli,  119 
Amphicorine,  74,  el  seq. 
Amphicteis,  85 
Amphidinium,  540 
Amphiglena,  85 
Amphileptus,  532,  et  seq. 
Amphimorphae,  122 
Amphinomea,  7S,  et  seq. 
Amphion,  815 
Amphioxus,  137 
Amphipoda,  330 
Amphiptyches,  393 
Amphispongia,  811 
Amphistegina,  423,  425 
Amphistoma,  393 
Amphitherium,  617 
Amphiti  agulus,  655 
Amphoteromorphus,  387 
Amplexus,  207, 351,  ctseq.  ; 

812,  et  seq. 
Ampullaria,  567 
Ampullariidae,  622 
Ampyx,  195,  805,  et  seq. 
Amygdalocystites,  814 
Amygdaloid,  62 
Amyloid  substance,  816 
Amytidea,  78 
Anabates,  125 
Anachoropteris,  231 
Analcime,  63 
Analcipus,  124 
Analcymitc,  99,  101 
Anambcea,  85 
Anamesite,  99,  100 
Ananr.bytes,  274,  et  seq. 
Anas,  127 
Anatidie,  121,  123 
Anatiiia,   274,    296,  584, 

782,  818 
Anceus,  330 
Ancillaria,  582,  el  seq. 
Aucistria,  71,  et  seq. 
Anculosa,  619,  et  seq. 
Ancyloceras,  282,  299 
Ancyloceras  bed,  27S 
Ancyracanthopsis,  397 
Ancyracanthus,  397,  400 
Andalusite,  63 
Andromeda,  149 
Anema,  S49 
Angelina,  195,  815 
Angiostoma,  397 
Angitrema,  623,  624 
Anguillina,  396 
Anguillula,  395,  400 
Anguillulidae,  344,  et  seq. 
Animal  kingdom,  66— 6S 
Anisoceras,  83 
Anisodactyli,  119 
Anisomelas,  S5 
Anisophyllum,  S12,  et  seq. 
Ankerite,  69 

Annelida,  69— S5, 193,  210, 
275,  et  seq. ;  565,  566, 
583,  et  seq. ;  699,  814,815 

Anuella,  46 


Annularia,  220,  et  seq. ; 
364 

Annulosa,  193,  275,  et  seq.; 

565,  566,  699,  813,  et  seq. 
Anoa,  432 

Anodon,  85—86,  673,  674. 
Anodontopsis,  818 
Anomalina,  423 
Anomalocystites,  814 
Anomia,  281,  293,  566,  584 
Auomocare,  815 
Anomoepus,  130,  et  seq. 
Anoplophrya,  541 
Anoplotheriidau,  433 
Anoplotherium,  082 
Anopocare,  815 
Anopolenus,  192,  et  seq.  ; 
815 

Anorthite,  86 
Anorthopygus,  288 
Anorthosite,  86,  553 
Anseranus,  124 
Anseres,  119,  121 
Anthea,  24 
Anthelia,  47,  49 
Antherasa,  155 
Anthobothrium,  387 
Anthomyia,  480 
Anthophora,  627,  et  seq. 
Anthornis,  124 
Antbostomum,  84 
Anthracerpes,  234 
Anthracite,  571,  572 
Anthracomya,  220 
Anthraconite,  87 
Anthracosaurus,  236,  ctseq. 
Anthrakerpeton,  236 
Anthrax,  627,  et  seq. 
Anthreptes,  114 
Anthropoidea,  557,  55S 
Anthus,  87 
Anticlinal  line,  7S7 
Anticoma,  396 
Antilope,  726 
Antilopidse,  432, 649,  cl  seq. 
Antipathes,  47 
Antipathidae,  15,  31,  47,  49 
Anvil  rock,  224 
Aonis,  832 
Apaloderma,  124 
Apateon,  235 
Aphelenchus,  395 
Aphis,  88—91 
Aphragmatites,  820 
Aphredoderidae,  6 
Aphritis,  850 
Aphrodita,  70,  et  icq. ; 
Aphrodite,  81 
Aphroditea,  72,  et  seq. 
Apiocrinus,  565 
Apiocystites,  814 
Aplonis,  124 
Aplosastraea,  287 
Apneumea,  71,  et  seq. 
Apolemia,  496,  et  teq. 
Apomatus,  85 
Aporosa,  15,  21,  23, 
20S 

Aporosyllis,  S3 
Aporrhais,  403,  5S2,  et  seq. 
Aptenodytidse,  122 
Apterygidae,  121 
Apteryx,  91—92,  113,  et 
seq. 

Aptomis,  665 
Apus,  704,  705 
Apyrenaemata,  138 
Aquila,  127 
Arachnactis,  26 
Arachnida,  234,  699 
Arachnophyllum,  365,  S12, 

et  seq. 
Arachnothera,  114 
Arachnotheridae,  119 
Aramus,  125 
Arara,  734,  et  seq. 


S14 


28, 


Araucaritcs,  231,  565 
Arbutus,  148 

Area,  273,  et  seq.  ;  567, 

682,  et  seq.  ;  818 
Arcella,  61 
Arcestes,  65 
Arch,  787 

Ai  uhiKOcarabus,  583,  it  seq. 
Archaeocidaris,  210 
Aruhasocyathus,  195,  811 
Archaeopora,  817 
Archaeoptcryx,      92 — 94, 

121,  et  seq.  :  303,  429 
Archcgosauria,  237 
Archegosaurus,  235,  237 
Archencephala,  94 
Archiacia,  288 
Archimedes  LFenestcllaJ 
Archimulacra,  233 
Archiulus,  234 
Arctibeus,  305 
Arctocebus,  556,  et  seq. 
Arctocyon,  109 
Arctomys,  726 
Arcy-sur-Cure  cave,  24S, 

249 
Ardea,  127 
Ardeidae,  120,  123 
Areia,  815 
Arcnia,  84 
Arenicola,  70,  e>  seq. 
Arenicolea,  80,  84 
Arenicolites,  191,  et  seq. : 

691,  814 
Arenig  group,  804 
Arethusina,  815 
Arges,  815 
Argillite,  7S4 

Argiope,  174,  el  seq.  ;  566 
Argus,  124 
Aricia,  84 
Ariciea,  76,  et  seq. 
Arionellus,  195,  S15 
Aristenia,  81 
Arraphus,  815 
Artamia,  124 
Artaraidae,  120 
Artemisia  gravel,  724 
Arthroclema,  S17 
Arthrophycus,  Sll 
Artiodactyla,  255 
Arundo,  147,  et  seq. 
Arvicola,  726 
Arvicolinae,  435 
Asaphus,  195,  S03,  et  seq. 
Ascaridae,  394 
Ascaris,  397,  et  seq. 
Ascidiozoa,  341 
Ascoceras,  820 
Asphidopboroides,  5 
Aspidisca,  532,  540,  541 
Aspidiscina,  541 
Aspidocephalus,  397 
Aspidocotyle,  394 
Aspidocrinus,  813 
Aspidogaster,  394 
Astacoderma,  816 
Astacodes,  280 
Astacus,  2S9,  325,  et  seq. 
Astarte,  257,  277,  293,  567, 

582,  et  seq. 
A9tasiaea,  536 
Astelia,  14S 
Asteridea,  210,  S14 
Asterocrinus,  S13 
Asterolepis,  674,  675,  S20 
Asterophyllites,    217,  et 

seq.  i  364 
Astcropteryx,  5 
Astoma,  536 
Astraea,  30,  2S7 
Astraeidae,  21,  23 
Astneina,  21 
Astraeopora,  20S 
jVstneospongia,  811 
Astrapia,  124,  132,  133 


Astrocerium,  812,  et  seq. 
Astrocoenia,  287,  665 
Astropccten,  583,  591 
Astylospongia,  811 
Astylozoon,  541 
Ateleocystites,  814 
Ateles,  558 
Atherfield  clay,  283 
Atherinidae,  6 
Athorybia,  498,  et  seq 
Athyris,  174,  et  seq.  :  212, 

213,  351,  et  teq.  ;  803,  tt 

seq. 
Atops,  815 
Atractis,  397,  400 
Atractylis,  517 
Atrypa,  174,  et  seq.  :  195, 

349,  rt  seq.  ;  5G4,  803,  et 

seq. 
Attacus,  155 
Aturia,  582,  et  seq 
Auchenaspis,  676,  820 
Auchenia,  728 
Auchenilabrus,  581 
Audouinia,  82 
Augite,  38,  94—96 
Aulacomnium,  148 
Aulacophyllum,  207,  813, 

et  seq. 
Auliskia,  844 
Aulonotreta,  817 
Aulophyllum,  207 
Aulopora,  208 
Auloporidae,  21 
Aulosteges,  174,  et  seq.  ; 

214 

Aurelia,  487,  et  seq. 
Aureliana,  26 
Aurensan  cave,  250 
Auricula,  281 
Auriculina,  744 
Aurignac  cave,  247,  et  seq. ; 

605,  et  seq. 
Ausonia,  795 
Australian  region,  124 
Autolytus,  76,  et  seq. 
Auxis,  795 
Avahis,  555 
Avellana,  297,  298 
Aves,  110—132,  428,  5S1, 

693,  rt  seq. 
Avicula,  273,  rt  seq.  ;  350, 

et  seq.  ;  582,  rt  leg.  .•  7S2, 

S10,  rt  seq. 
Aviculopecten,  352,  it  seq 
Axine,  394 
Axinus,  81S 
Axophyllum,  207 
Aymestry  limestone,  803, 

rt  seq. 
Azolla,  611 

Baboons  [Cvnocephalidae] 
Bactrites,  S20 
Baculites,  277,  299 
Bagshot    and  Brackle- 

sham  beds,  404,  et  seq. 
Bairdia,  210,  566,  5S6,  et 

seq.  ;  816 
Bala  beds  fCaradoc] 
Balaena,  263,  et  seq. 
Balaeniceps,  97,  9S,  124 
Balaenidse,  263 
Balaenoptera.  263,  rt  ttq. 
Balaenopteridae,  264,  rt  teq 
Rilanocrinus,  813 
Balanophora,  99 
Balanophoraceae,  98,  99 
BalanophylUa,  27 
Rilantidium,  540,  541 
Balanus,  164 
Ramlite,  63 
Band,  785 
Baphetes,  235,  237 
Barbati.  119 
I!  ..  805,  rt  req 
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Barysmilia,  287 
Baryto-coelestine,  848 
Basalt,  99—101 
Basilicus,  815 
Basin,  787 

BasinotopuH,  583,  581 
Bassaris,  139 
Bissetting,  788 
Bathmoccras,  820 
Bathyonotus,  815 
Bathyurollus,  815 
Bathyurus,  779,  780,  815 
Batrachidao,  5 
Battersbyia,  365 
Beach  structure,  786 
Bear,  101—110 

See   alto   Ursidao  and 

Ursua. 
Beatricea,  811 
Beaufort  beds,  721 
Beaumontia,  208 
Bebryce,  50 
Bed,  785 
Bedding,  785 
Bee  eaters  f  Mcropidx] 
Boinertia,  227,  et  teq. 
Belemnitella,  274,  el  teq. 
Belemnites,  273,  it  srq.  : 

564,  569 
Belemnosis,  583 
Belgian  caves,  252,  253 
Bellerophon,  195,  349,  et 

teq.  ;  805,  tt  seq. 
Bolosepia,  582,  et  seq. 
Boloptera,  583 
Beluga,  263,  et  seq. 
Bembridge  beds,  404,  405 
Bencdenia  (Cotacca),  263, 

et  seq. 

Benodenia  (Entozoa),  391 
Berenicea,  211,  280,  289, 

et  seq.;   365,  606,  674, 
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Berniera,  124 
Beroidaj,  341 
BerycidiB,  4 
Beryx,  277 
Beyrichia,  802,  el  seq. 
Bhawania,  81 
Bicrisina,  292 
Bidiastopora,  292 
Biensis,  124 
Biflustra.  2S9,  290,  292 
Bigencrina,  423 
Bilharzia,  393,  394 
Biloculina,  417,  et  seq.  ; 
589 

Bimeria,  494,  et  seq. 
Bipositores,  123 
■  Birds,  110—132  [Aves] 
Birds  of  paradise,  13  -',  133 
Bismuth,  133 
Bismuth-glance,  133 
Bison,  133,  242,  et  seq. ; 

258,  726,  et  seq. 
Biziura,  121 
Blainvillea,  81 
Blastoidea,  133—135,  208, 

et  seq. 
Blastoidocrinus,  813 
Blattina,  233 
Blenniidae,  6 
Blepharisma,  541 
Blepharogorgia,  49 
Bliccopsis,  190 
Blood,  135—145 
Blothrophyllum,  362 
Bogs,  115—155,  203,  720 
Bohemilla,  815 
Bolborhynchus,    735,  et 

seq. 

Bolina,  336,  338 
Boliviana,  811 
Bolivina,  423,  589 
Boloeera,  25 
Bolpoporites,  812,  et  seq. 
Bombifrons,  319,  et  seq. 
BombycidaB,  155—158 
Bombycilla,  158 
Bombyx,  155,  et  seq. 
Bopyridae,  330 
Bornia,  352,  et  seq.  :  674 
Bos,  240,  et  seq. ;  258,  432, 

601,  726,  et  seq. 
Bothrimonus,  387 
Bothriocephalidae,  3S7, 
'      et  seq. 

i  Bothriocephalus,  387,  et 
seq. 

Bothriocidaris,  814 
Bothriolepis,  673,  675 
Bothrosteus,  581 
Botriopygus,  289 
Bouchard  ia,  171,  et  seq. 
Bougainvillia,  517,  518 
Boulder  clay,  160,  et  seq.  ; 

712,  et  seq. 
Boulder  formation,  158 — 

159,  712,  et  seq. 
Boulder  mud,  VV},  H  seq.  ; 

712,  et  seq. 
Boulders,  159—168,  220, 

300, 106,  612,  705,  el  seq.; 

712,  et  seq.  ■ 


Bourgueticrinus,   275,  et 

seq. ;  586,  591 
Boviehthys,  851, 
Ilovida),  132 
Bovina,  132 
Urachiocrinus,  813 
Brachiolitcs,  275 
Brachiopoda,      16*— 190, 

193,  et  seq.  ;  211,  et  seq.  ; 

276,  et  seq.  ;  311,  358,  it 

seq.  ;  666,  582,  el  teq.  ; 

699,  817,  818 
Brachyaspis,  815 
ISrachyacanthus,  675 
Brachygnathus,  581 
Brachypoda,  101 
Brachypteracias,  121 
Brachyptoryx,  128 
Brada,  82 
Brama,  795 
Branchiobdellea,  78 
Branchiosabella,  84 
Branchoscolex,  81 
Brania,  82 

Braunton  beds,  360,  el  teq. 
Break,  652,  788 
Bream,  190 
Breccia,  705,  et  teq. 
Brevipennatao,  111 
Briareidae,  47 
Briareum,  47,  49,  60 
Brissus,  288 
Brixham  cavo,  2-17 
Bromlite,  51 
Bronteus,  365,  815 
Bronteopsis,  815 
Bronze  implements,  308, 

et  seq. 
Bronzitc,  96 
Brotogerys,  731,  et  teq. 
Brown  coal  [Lignite] 
Brychetus,  581 
Bubo,  127 
Bucania,  819 

Buccinum,  582,  et  srq.  ; 

601 
Bucco,  125 

Bucconidas,  113,  et  teq. 
Buceros,  124 
Bucerotidse,  112,  et  seq. 
Bucholzite,  64 
Buoorvus,  121 
Bulimina,  423,  425,  5S9 
Bulimus,  585,  588 
Bulla,  298,  5S2,  et  teq. 
Bumastus,  SO'I,  •  /  teq. 
Bunodes  (Actinozoa),  25 
Bunodes  (Crustacea),  S16 
Buphaga,  121 
Burlington  limestone, 

203,  et  seq. 
Bursaria,  629,  et  seq. 
Bursariea,  641 
Bursarina,  538,  540 
Bursarius,  540 
Buthograptus,    478,  180, 

817 

Buthotrephis,  192,  811 
Byssacanthus,  675 

Cacatua,  735,  et  teq. 
Cactornis,  125 
Caecilianella,  7 
Caiman,  322,  et  seq. 
Calamites,   220,   et   seq  ; 

363,  364 
Calamodendron,  232 
Calamospiza,  125 
Calathium,  811 
Calcarea,  841 
Calcarina,  423,  et  seq. 
Calceola,  81,  171  et  seq.  ; 

366,  812,  et  seq. 
Calceolidae,  171,  et  seq. 
Calceostoma,  391 
Calcite,  317 
Calicotyle,  391 
Calla,  119 

Callianassa,  276,  et  seq. 
Callianche,  313 
Callianiridse,  311 
Callibothrium,  387 
Calliocrinus,  813 
Callicenadidae,  120 
Calliste,  125 
Callitrites,  583 
Callocoraees,  119 
Callocystites,  814 
Callogorgia,  46 
Callograptus,  479,  817 
Callopora,  812,  et  stq. 
Callopsittacus,  734,  et  seq. 
Callotus,  555 
Calodium,  397 
Calophyllum,  812,  et  seq. 
Calopcecia,  812  et  seq. 
Calopomus,  581 
Calopsitta,  124 
Calvadosia,  512,  513 
Calycella,  520 
Calycophoridae,  494,  et  seq. 
Calymene,  193,  191,  362, 

805,  et  seq. 
Calymmida?,  311 


Calyptomona,  115,  121 
Calyptorhynchua,  121,735, 
et  teq. 

Calyptraea,  277,  403,  819 
Calyx,  813 
Camarhynchus,  125 
Uamarium,  817 
Camarophoria,     171,  et 

teq.;   212,  213,  358,  et 

teq. 

Camaskolus,  127 
Cambrian  group,  189— 195, 

691,  et  teq. ;  801 
Camelidae,  138,  131,  132 
Camelops,  432 
Camelus,  431,  432 
Camerella,  779,  817 
Cameroceras,  820 
Camerospongia,    274,  et 

teq. 

Campaniclava,  514 
Campanulariadae,  494,  et 
teq. 

Campanulina,  520 
Campicaris.  674 
Campophyllum,  207,  365, 

812,  et  teq. 
Campula,  393 
Campy  lorhynchus,  125 
Campylites,  814 
Campylopus,  540 
Cancellaria,  682,  et  seq. 
Cancer,  326,  el  seq. 
Cancroma,  97 
Cancromidae,  120 
Candelabrum,  516 
Canidse,  430,  431 
Canis,  102,  el  teq.  ;  240,  et 

teq.  ;  258,  726 
Cannopora,  812,  et  teq. 
Cantores,  112,  et  teq. 
Caperea,  264 
Capillaria,  396 
Capitella,  84 
Capitonidae,  112,  et  teq. 
Capitosaurus,  237 
Capnea,  26 
Capra,  726 

Caprimulgidae,  112,  et  teq. 
Caprina,  295 
Capsa,  296 
Carabocriuus,  813 
Caracal,  413,  414 
Caradoc  beds,  803,  et  teq. 
Carangida?,  5 
Caratomus,  288 
Carbon,  146,  ft  teq.  ;  195 — 

199,  369,  et  teq. 
Carbonic  acid,  199—201, 

242 

Carboniferous  limestone, 

201,  et  teq. 
Carboniferous  system, 

201—238 
Carcharias,  845 
Carcharodon,  581,  583 
Carchesium,  528,  et  teq. 
Cardiaster,  274,  288,  289 
Cardinia,  567 
Cardiocarpon,  227,  et  seq.  ; 

364 

Cardiola,  367,  803,  et  teq. 
Cardiomorpha,  818 
Cardita,  276,  293,  567,  et 

seq.;  818 
Cardium,  274,   293,  294, 

403,  567,  5S2,  et  seq.  ; 

601,  714,  et   seq.;  782, 

818 

Carduella,  512 
Carex,  147,  et  seq. 
Cariacus,  262 
Cariama,  125 
Carinaropsis,  819 
Carinatse,  121 
Carmon,  815 
Carnivora,  430 
Carobia,  83 

Carpathian  sandstone, 

463,  464 
Carpenteria,  422,  et  teq. 
Carpolithes,  227,  et  seq. 
Carstone,  278,  et  seq. 
Carteria,  48 
Caryocaris,  816 
Caryocrinus,  813 
Caryocystites,  814 
Caryophyllaeus,  3S7 
Caryophyllia,  15,  18,  26 
Caryophylliana,  21 
Cassidaria,  582,  et  seq. 
Cassidulinidea,  423 
Cassidulina,  423,  425 
Cassiterite,  313,  464 
Castalia,  83 
Castor,  726 
Castoridas,  431 
Castoroides,  727 
Casuarius,  121,  124 
Catamblyrhynchus,  125 
Cataphracti,  5 
Catarhini,  429 
Catasetum,  679,  el  teq. 
Cathartida-,  122 

I 


Catodon,  263,  et  seq. 
Catodontidas,  267 
Catolynx,  413 
Catopygus,  274,  et  teq. 
Catskill  period,  359 
Caudagalli  grit,  359 
Caudisona,  859,  860 
Caulopteris,  227,  el  teq.  ; 
674 

Caunophyllitcs,  231 
Caunopora,  811 
Cavca,  290,  291 
Cavernularia,  46,  49,  50 
Caves,  238—253,  258,  et 
teq. 

Caves,  carboniferous,  224 
Cecomorphso,  122 
Celcomorphas,  122 
Celeus,  125 
Cellarina,  289,  291 
Cellepora,  290,  292,  584, 
817 

Cells,  253-  255,  702,  et  teq. 
Cellulose,  255 
Cclmus,  816 
Cement  bod,  278 
Centrarchus,  1 
Centrastea,  287 
Ccntriscidnj,  6 
Centrocorono,  84 
Ccntrolopbus,  795,  796 
Ccntronclla,  170,  el  seq.  ; 
362 

Ccntroplcura,  815 
Centropus,  127 
Cephalaspis,  673,  ct  seq.  ; 
820 

Cephalites,  275 
Ccphalobus,  395 
Cephalopoda,  193,  211,  et 

teq.  ;  277,  et  teq. ;  358, 

et  teq. ;  569,  582,  el  teq.  ; 

699,  820 
Cephaloptcrus,  125 
Cepolidae,  6 
Ceramopora,  817 
Cerastospira,  400 
Ceratiocaris,  701,  S16 
Ceratium,  640 
Ceratophyta,  46 
Cercaria,  393 
Ccrcoleptes,  101,  139 
Cercoleptina,  101 
Cercomya,  276 
Cercopithecus,  5JS 
Cereopsis,  124 
Cerianthidae,  31 
Cerianthus,  26 
Ceriocava,  289 
Ceriopora,    211,  28S,  et 

teq.  ;  351,  et  teq. ;  817 
Ceriomis,  124 
Ceriphasiinse,  622 
Cerithium,  281,  et  teq.  ; 

405,   567,   568,   582,  et 

teq.  ;  819 
Certhia,  125 
Certhidea,  125 
Certhiidae,  119 
Certhiola,  308 
Certhipacus,  124 
Cervidae,  138,  255—262, 

432,  646,  et  teq. 
Cervus,  240,  et  seq.  ;  258, 

et  seq.  ;  601,  646,  et  seq.  ; 

721,  et  seq. 
Cestidae,  341 
Cestoidea,  386 
Cetacea,  262—269 
Cete,  263 

Chabasite,  269—271 
Chaenichthys,  S50.  851 
Chaetetes,  195,  208,  812,  el 
teq. 

Chsetetina,  21 
Chastospira,  540 
Chaetopterea,  78,  el  seq. 
Chaetopterus,  70,  et  seq. 
Chaetura,  344,  et  teq. 
Chaeturinae,  315,  et  seq. 
Chalcopsitta,  739 
Chaleux  cave,  252,  253 
Chalicoderma,  638 
Chalina,  813 

Chalk  formation,  273—301 
Chalk,  red,  279 
Chama,  277,  295,  296 
Chamosa,  125 
Champlain  beds,  721 
Chara,  564,  565 
Characeae,  225 
Charadriidae,  120,  123 
Charadriomorphse,  122 
Chariocephalus,  815 
Charionella,  363 
Charmosyna,    121,  738, 
739 

Chasmatopora,  817 
Chauna,  125,  126,  301— 

303,  429,  665 
Chaus,  413 
Cheilospirura,  397 
Cheiracanthidae,  394.  '397 
Cheiracanthus,  397,  675 


Cheirocrinus,  813 
Cheirogaleus,  655,  et  nq. 
Cheiromyidae,  555,  el  teq. 
Cheiromys,  555,  et  seq. 
Choiroptera,  139,  303—307, 
434 

Cheirurus,  195,  365,  805, 

et  teq. 
Chclidoptera,  115 
Chelone,  581,  et  teq. 
Chelonia,  319 
Chemnitzia,  297,  668,  585, 

693,  744,  819 
Chemung  period,  359 
Chcnalopcx,  302 
Chcnomorphaj,  122 
Chessylitc,  318 
Chiastolite,  64,  65 
Chilodactytus,  4 
Chilodontina,  537 
Chilodus,  529,  el  seq. 
Chilomonas,  530,  et  teq. 
Chilonycteris,  305 
Chionidae,  120 
Chirogorus,  149 
Chirolepis,  675 
Chisma,  287 
Chiton,  668,  819 
Chladnite,  39 
Chlamydora,  124 
Chlaruydodon,  541 
Chlamydodonta,  .111 
Chlamyphorus,  612 
ChloB,  81 

Chlorajma,  71,  el  »'q. 
Chlorasmea,  80,  82 
Chlorodius,  328 
Chlorogonia,  S31 
Chlorophanes,  308 
Chceropus,  613 
Chonaxis,  207 
Chonea,  85 
Chondracanthus,  330 
Chondrites,  191,  et  teq.  ; 

286,  814 
Chonetes,  170,    et   teq.  ; 

212,  214,  351,  el  teq.; 

802,  et  teq. 
Chonophyllum,  305,  812, 

el  teq. 
Chorionopteris,  231 
Choristopetalum,  287 
Chorizobranchus,  84 
Chromadora,  396 
Chrysalidina,    286,  423, 

425 

Chrysaora,  488,  el  teq. 
Chrysochloris,  434 
Chrysogorgia,  49 
Chrysopetalon,  81 
Chrysothrix,  558 
Chrysotis,  734,  et  teq. 
Cichlops,  851 
Ciconiae,  119,  120 
Ciconiidae,  120 
Cidaris,  210,  274,  et  seq.  ; 

563,  et  teq. 
Ciliata,  536,  537 
Ciliati,  537 
Cimoliornis,  128 
Cincinnurus,  132 
Cinclidae,  119 
Cinclocerthia,  125 
Cinclosoma,  124 
Cinetochilina,  541 
Cinnyridae,  114 
Cinnyris,  114 
Cinulia,  274,  et  teq. 
Ciocalypta,  842 
Cirrhatula,  73,  et  teq. 
Cirrhatulea,  79,  et  seq. 
Cirrhitidae,  4 
Cirrinereis,  82 
Cirripedia,  331 
Cirroceros,  83 
Cirrosyllis,  83 
Cirrus,  819 
Cladium,  149 
Cladograpsus,  817 
Cladonema,  516 
Cladopora,  812,  et  seq. 
Cladorhynchus,  124 
Clamatores,  112 
Claparedia,  83 
Clapperstones,  781 
Clathraria,  286,  797 
Clathropora,  812,  et  seq. 
Clausa,  291,  292 
Clava,  493,  et  seq. 
Clavagella,  29e 
Clavatella  491,  et  teq. 
Clavatellidae,  516,  517 
Clavicavea,  291 
Claviclausa,  290,  291 
Clavidae,  513,  514 
Claviformes,  46 
Clavitubigera,  291 
Clavularia,  47,  19 
Clays,  561,  et  teq.  ;  579, 

et  seq. 
Cleidophorus,  818 
Cleiocrmus,  813 
Cleistocarpidas,    510,  et 


Clcodora,  819 
t'lepsinoa,  78 
Clidophorus,  852,  tt  teq. 
Climacograptus,  179,  817 
Climacostomum,  511 
Climacteris,  121 
Climate,  miocene,  639,  <\ 
seq. 

Climate,  postpliocene,712, 

el  teq. 
Clirnatichnitcs,  810 
Climatius,  076 
Clioderma,  819 
Cliona.  275,  287,  811 
Clisiophyllum,  207,  812, 

et  teq. 
Clisiospira,  819 
Clistococca,  812 
Clistogrammica,  312,  313 
Clostcrocrinus,  813 
Clymeno  (Annelida),  79,  ct 

teq. 

Clymeno  (Cetacea),  267 
Clymenoa,  76,  et  teq. 
Clymenia  (Annelida),  81 
Clymenia  (Cephalopoda), 

368,  673,  820 
Clymenidia,  84 
Clytia,  82 
Cnemidium,  811 
Coagulation  of  blood,  111, 

et  teq. 

Coal,  216,  et  teq.;  670,  (t 
teq. 

Coal  formation,  307 
Coal  measures,  291,  ct  teq. 
Coccocrinun,  813 
Coccolite,  95 
Coccoliths,  424 
Coccoseris,  817 
Coccosphcres,  434 
Coccosteus,  ,67S,  675,  820 
Coccuthraustes,  124 
Coccygomorphse,  122 
Cochlioceras,  820 
Codonaster,  135 
Codonoccpbalu8,  393 
Codonostome,  613 
Codonytes,  85 
Coelentexata,  10,  206, 

teq.  ;  275,  ft  teq.  ;  341, 

665,  583,  et  teq. ;  C97,  et 

teq.  ;  812,  et  seq. 
Ccelestine,  848 
Coeloccphalus,  581,  583 
Coelogorgia,  49 
Coeloperca,  581 
Coelopleurus,     583,  5S5, 

591 

Ccelopoma,  681 
Cceloptychium,  275 
Coelorhynchus,  581 
Coeloscyphia,  275 
Coelosmilia,  275,  287 
Coenites,  28,  810,  ft  teq. 
Ccenurus,  391,  392 
Ccereba,  307,  308 
Ceerebidae,  114,   et  teq.  ; 
308 

Coleoprion,  819 
Coleoptera,  234,  566 
Colepina,  537,  et  seq. 
Coleps,  532, 540,  541 
Coliidse,  113,  et  teq. 
Colius,  124 

Collocalia,  121,  334,  et  seq. 
Collosphaera,  9 
Colluricincla,  121 
Colobranchus,  82 
Colpidium,  541 
Colpoda,  610,  541 
Oolpodea,  538 
Colpodina,  637,  540 
Colpophyllia,  30 
Columbacei,  112 
Columbse,  119, 120 
Columbidae,  120,  123 
Columnaria,  812,  et 
Colymbidae,  120,  122,  123 
Comarocystites,  814 
Comarum,  147,  149 
Comesoma,  396 
Compsognathus,  129 
Conchodus,  675 
Conchophthirus,  511 
Condylocrinus,  S13 
Condylostoma,  540,  541 
Conformability,  788 
Congeria,  658 
Conglomerates,     561,  ct 

teq.  ;  706,  et  teq. ;  784 
Coniferae,  361,  583 
Conirostres,  112,  et  teq. 
Comrostrum,  308 
Conis,  286 

Conocardium,  362, 367,  hlS 
Conocephalus(Crustacca), 

192,  et  teq. 
Conocephalus  (Entozoa), 

397 

Conoclypus,  2S9 
Conocoryphe,  193,et  seq  ; 
815 

Conopbyllum,  812,  ct  stq. 
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Conopophaga,  125 
Constell&ria,  812,  ■  /  teq. 
Contractilo  vosiclo,  528,  tt 
itq. 

Conularia,    105,    852,  tl 

teq.  s  807,  ct  teq. 
Conulus,  234 
Conurus,  784,  ei  teq. 
Conus,  208,  5S2,  tt  teq. 
Copopoda,  830 
Cophinua,  818 
Copper,  308—319 
Copper  glance,  312,  el  teq. 
Coppor  pyrites,  809,  et 

teq.  ;  459,  et  teq. 
Coraciadoa,  112,  et  teq 
Coracomorpliio,  122 
Coracopsia,  743 
Coralliadce,  4(1 
Corallium,  46,  49,  50 
Corax,  274,  et  teq. 
Corbia,  281,  £94 
Corbula,  294,   867,  405, 

682,  et  teq. 
Cordaites,    216,  et  teq.  : 

363,  864 
Cordla,  306,  et  teq. 
Cordylophora,  490,  et  teq. 
'  Coriphilus,  124,  737 
Cormophoridio,  6 
Cornifei'ous  poriod,  359 
Cornubianite,  474 
Coruularia,  47,  49 
Cornularina,  49 
Cornulites,  807,  et  seq. 
Cornuspira,  416,  et  teq. 
Coronocrinus,  813 
Corvidae,  119.  128 
Corydalis,  234 
CorydaUa,  87 
Corydendrium,  514 
CoryUis,  735,  et  teq. 
Corynactis,  15,  18,  26 
Corynsea,  99 
Coryne,  2,  491,  et  seq. 
Corynexochus,  815 
Corynidae,  493,  et  teq. 
Coryuitis,  515,  516 
Corynoides,  478,  812,  et 
seq. 

Corynopsis,  614 
Coryphaena,  795 
Coryphoenina,  5 
Coryphodon,  588 
Coseinopora,  275,  et  seq.  ; 
811 

Coscinium,  211,  811 
Cosmacanthus,  675 
Cosmocephalus,  397 
Cosmocerca,  896 
Cosmopolites,  30 
Cothurnia,  538,  541 
Cotinga,  125 
Cotingidse,  119,  124 
Cottaldia,  288,  289 
Cottina,  5 

Cotton  fibre,  470,  471 
Coturnix,  127 
Cotylaspis,  394 
Cotylederma,  565 
Coua,  124 
Cowdie  gum,  53 
Crab  [Cancer] 
Craces,  119,  120 
Cracidae,  120,  1-22,  121 
Crackers  bed,  283 
Crangon,  328 
Crania,  174,  et  seq. ;  214, 

276,  et  teq.  ;  566,  817 
Craniadae,  170,   el  sen. ; 

214 

Craspedophora,  132 
Crassatulla,  295 
Craterolophus,  512 
Crax,  125 
Creadion,  124 
Crematopteris,  211 
Crenella,  656,  et  teq. 
Crepicocephalus,  815 
Cribellitoa,  210 
Crinocystites,  814 
Crinoidea,    20  S,  et  t'q.  ; 
813 

Crioceras,  282,  et  teq. 
Crisia,  584 
Crisina,  291,  292 
Cristellaria,  286,  423,  565, 

585,  et  teq. 
Cristellaridea,  423 
Crithida,  83 

Crocodilia,  319 — 325,  4S2 
Croeodilidie,  319,  et  teq. 
Crocodilus.  319,  et  seq.  ; 

581,  587 
Cromer  forest  bed,  720 
Cromus,  815 
Crossodora,  393 
Crossophorus,  397 
Crossopodia,  814 
Crotalocrinus,  813 
Crotalurus,  815 
Crotophaga,  125 
Crustacea,  193,  194,  210, 

211,  276,  a  teq.  ;  325— 


334,  506,  583,  et  teq.  ; 
699,  815,  816 
Cruorlno,  HO 
Cniziana,  193,  105,  814 
Cryptoooenia,  287 
Cryptocrinltos,  814 
Cryptoorinus,  813 
Cryptomonadina,  536 
Cryptomonas,  630,  et  teq. 
CryptonlscuR,  330 
Cryptonotus,  81 
Oryptostogla,  423 
Crypturida),  120 
Ctcnacantbus,  675,  820 
Ctonocolla,  40,  49 
Ctonocrinus,  813 
Ctonodonta,  351,  et  teq. ; 

806,  et  teq. 
Ctonomys,  728 
Ctonophora,  11,  334—342 
Ctonoptychius,  675 
Cubiceps,  79.7 
Cuculidae,  113,  et  teq. 
Cucullsoa,    274,   et  teq.  ; 

350,  et  teq.  ;  567 
Cucullanida),  394 
Cucullanus,  397,  400 
Cucullolla,  818 
Cucumltes,  583 
Cultcllus,  587 
Cultridcs,  125 
Cultrirostres,  112,  119 
Cumbrian  rocks,  342 
Ctinoolina,  2S6,  423,  425 
Cupanoides,  583 
Cupellaeerinus,  813 
Cupressocrinus,  365,  813 
Cuprite,  314,  el  teq. 
Cupulospongia,  287 
Curculiouidae,  234 
Cursores,  113,  123 
Curtonotus,  350,  et  seq. 
Curvirostres,  119 
Cuscuta,  342,  343 
Cyanosa,  487,  et  seq. 
Cyathina,  275 
Cyathocoenia,  565 
Cyathocrinus,  209,  351,  et 

seq.  .-813 
Cyatholaimus,  396 
Cyathophora,  287 
Cyathophyllidae,  21,  207 
Cyathophyllum,  207,  349, 

et  seq.  ;  810,  et  seq. 
Cyathaxonia,     207,  812, 

et  seq. 

Cyathaxonidae,  21,  208 
Cybele,  815 
Cybium,  581,  795 
Cyclidiua,  537 
Cyclidium,  532,  540,  541 
Cycloceras,  820 
Cycloclypeus,  422,  et  seq. 
Cyclocoenia,  287,  2SS 
Cyclocoristes,  589 
Cylocrinus,  813 
Cyclocystoides,  814 
Cyclodinea,  541 
Cyclogramma,  541 
Cyclolina,  2S6 
Cylolites,  279,  237,  812, 
et  seq. 

Cyclonema,  807,  et  seq. 
Cyclophthalmus,  234 
Cyclophyllum,  207 
Cyclopsitta,  124,  739 
Cyclopteris,  227,  et  seq.  ; 

364,  673 
Cyclorhis,  125 
Cydippe,  334 
Cygnus,  258 

Cyliudropora,  812,  et  seq. 
Cymbalopora,  423,  425 
Cymbirhynchus,  115 
Cymindis,  125 
Cymospira,  85 
Cymothoa,  330 
Cynocephalidse,  430 
Cynocephalus,  558 
Cynomorium,  99 
Cyperites,  227,  et  seq. 
Cyphaspis,  815 
Cyphoniscus,  815 
Cyphosoma,  274.  et  seq. 
Cypraja,  298,  582,  tt  seq. 
Cypricardia,  277,  294,  353, 

et  seq.;  567,  818 
Cypricardinia,  818 
Cypridella,  210 
Cypridina,  365,  673 
Cyprina,  257,  294,  et  seq.  • 

582 

Cypripediuni,  6S1 
Cypselida?,  112,  et  seq.  ; 

343—348 
Cypselinae,  344,  et  seq. 
Cypseloides,  345,  34S 
Cypselomorphaa,  122 
Cypselus,  344,  et  seq. 
Cyrcna  403,  et  seq.;  C01, 

et  seq. 

Cyrtia,  174,  et  seq.  ;  212, 

213,  362,  817 
Cyrtina,  351,  et  seq. 


CyrtooottW  820 

Cyrtolites,  819 
C'yrtomctopus,  815 
Cyrtostomum,  341 
Cyrtothoca,  193,  819 
Cyrtoceras,  368,  780,  820 
Cystica,  386 
Cysticercus,  887,  et  teq. 
Cystidca,  209,  814 
Cystiphyllida),  21,  207 
Cystiphyllum,  351,  et  seq.  g 

812,  et  teq. 
Cystocrinus,  813 
Cystoliths,  781 
Cystoncrois,  70,  et  teq. 
CythoraBa,  276,  294,  584 
Cytboro,  210,  606,  686,  tt 

sen.  .-816 
Cytberella,  210,  566,  586, 

et  seq. 
Cytherina,  816 
Cytheropsis,     193,  194, 

816 

Cytocrinus,  813 
CyttUia,  5 
Cyttus,  795 

Dacnis,  308 
Dacnites,  397 
Dactylacis,  287 
Dactylanthus,  99 
Dactylocalyx,  843 
Dactylogerus,  394 
Dactylopora,  422,  et  seq. 
Dactylosmilia,  287 
Dadoxyion,  220,  231,  363 
Daedalus,  811 
Dalmania,  815 
Dalmanites,  362,  363 
Dama,  261 
Damalis,  432 
Dammara,  53 
Dania,  812,  et  seq. 
Dapbnia,  90 
Dasmidae,  21,  23 
Dasybranchus,  84 
Dasylophus,  121 
Dasyptilus,  738,  739 
Dasyurus,   614,   et    seq.  ; 
728 

Daubentonia,  556 
Daubentoniadae,  556 
Davidsonia,  174,  et  seq. ; 

358,  et  seq. 
Davidsouidie,  175,  et  seq. 
Deiphon,  815 
Dekayia,  812,  et  seq. 
Deletrocephalus,  397 
Delphinida;,  267 
Delpbinina,  267 
Delphinula,  281,  298,  56S, 

819 

Dclphinus,  263,  et  seq. 
Delpbis,  267 
Dendrerpoton,  235,  237 
Dendrochelidon,  116,  344, 

et  seq. 
Dendrocolaptes,  125 
Dendroeolaptidae,  116,  et 

teq. 

Dendrocometes,  540 
Dcndrocrimis,  813 
Dendrodus,  073,  675,  820 
Dendrograptus,  479,  780, 
817 

Dendrolagus,  615 
Dendropoda,  101 
Dendropora,  2S,  812,  et 
seq. 

Dcndrosoma,  532,  540 
Dentalina,  2S6,  565,  5S5, 
et  seq. 

Dentalium,  277,  et  seq.  ; 

568,  582,  et  seq.  ;  819 
Denticete,  269 
Dentirostres,  112,  et  seq. 
Denudation,  192,  205,  et 

teq.  ;  238,  et  teq.  ;  274, 

et  seq.  ;  552,  et  seq.  ;  569, 

579,  601,  et  seq. ;  705,  et 

seq.  :  788 
Depastrum,  512 
Dermatoxys,  400 
Desmacidon,  843 
Desmeopora,  276 
Desmodus,  303 
Desmognathse,  121,  122 
Desmopbyllia,  30 
Devonian  group,  347— 36S, 

577,  578,  671,  et  seq. 
Diadema,  2S8 
Diallage,  96 
Diamesopora.  S17 
Diamond,  197,  19S,  369— 

373,  543,  544 
Diana,  795 

Dianulitcs,  812,  et  seq. 
Diapbauocephalus,  397 
Diastopora,  193,  194,  -276, 

291,  817 
Dicseidas,  120 
Dicasum,  114 
Dicelis,  395 
Dicentrocepbalus,  397 


Diccras,  294 
Dlchoiloncma,  396 
Dicbolaspls,  832,  et  teq. 
Dichocojnla,  80 
Oichograptim,  817 
Dlclibothrium,  394 
Dicoryno,  618 
Dicorynidao,  618 
Dicotylos,  728 
Dicranium,  148 
Dlcroctelium,  393 
Dictyocaris,  810 
Dictyoceras,  820 
Dlctyocrinus,  813 
Dictyocylindrus,  84  2 
Dictyolitos,  811 
Dictyoncma,     193,  479, 
817 

Dictyoneura,  234 
Dictyoptoris,  227,  et  teq. 
Didolphys,  438,    613,  el 
seq. 

Dididae,  120,  123 
Didinium,  541 
Didunculida),  120 
Didtinculus,  876 
Didus,  113,  373—378 
Didymobrancbus,  81 
Didymograptus,  479,  805, 

et  seq.  .-817 
Difflugia,  61 
Diglossa,  308 
Diglossopis,  308 
Dikelocephalus,    192,  et 

seq.  ;  780,  816 
Dileptua,  541 
Diluvial  formation,  373 
Dimerocrinus,  813 
Dimorphina,  423 
Dimorphism,  729,  et  seq. 
Dindymene,  815 
Dinobryina,  536 
Dinobryon,  530,  et  seq. 
Dinopbysis,  540 
Dinornis,  113,  121,  665 
Diiioraithidas,  121 
Dionido,  815 
Diopatra,  81 
Diopside,  95 
Dip,  786 

Dipetalonema,  396 
Diphydas,  494 
Diphyes,  494,  et  seq. 
Diphyllobothrium,  387, 

.  392 

Diphyllodes,  132,  133 
Dipbypbyllum,  362,  363, 

812,  et  seq. 
Diplacanthus  (Entozoa), 

387 

Diplacanthus  (Pisces),  675 
Diplastrea,  817 
Diplectanum,  394 
Diplobranchns,  82 
Diploceraea,  83 
Diploctenium,  2S7 
Diplodemia,  843 
Diplogaster,  395 
Diplograptus,  479,  '803,  et 

seq.  ;  817 
Diplophacelus,  231 
Diplopodia,  288 
Diplopbyllum,  812,  et  seq. 
Diplopterus  (Birds),  US 
Diplopterus  (Fishes),  675 
Diplostoma,  393 
Diplotis,  83 
Diplozoon,  394 
Diplura,  514,  515 
Diprion,  479 
Diprotodon,  729 
Diptera,  in  Amber,  52 
Dipterus,  675.  S20 
Dipylidium,  3S7 
Discina,  170,  et  seq. ;  193, 

194,  214,  293,  566,  803, 

et  seq. 

Discinidae,  170,  et  seq.  ; 
214 

Discinocaris,  816 
Discoboli,  6 
Discocavea,  291 
Discoflustrellaria,  292 
Discohelix,  568 
Discoidea,  274,  et  seq. 
Discopbora,  78 
Discophrya,  541 
Discophyllum,  812,  et  seq. 
Discopora,  211,  817 
Discorbina,  423,  425 
Discosparsa,  290,  29* 
Discosurus,  S20 
Discotubigera,  291 
Disoma,  84 
Disophonus,  814 
Dispharagus,  397 
Disteichia,  817 
Disteira,  818 
Distbene,  65 
Distoma,  393,  394 
Distomidae,  892,  393 
Distylia,  85 
Ditaxia,  291 
Ditbyrocaris,  704,  S16 


Ditrcuta,  795 

Ditrupa,  85,  273,  el  teq  ; 

685 
Diurncs,  118 
Doohmios,  397 
Dodecaconea,  82 
I)odo,373— 378  [Dldu»| 
Dolabra,  818 
Dolorito,  99,  100 
DolicbomotopuH,  815 
Dolichoptcrua,  127 
Dolioliim,  2 

Dolomite,    202,   tt    teq.  ; 

700,  et  teq. 
Domoykito,  817 
Dotiiopora,  289 
Dunatia.  148 
Dorcathorium,  655 
Dorni  branchiate,  69 
Dorylaimus,  395 
Downthrow,  787 
Downton  sandstone,  802, 

et  teq. 
Draciinculus,  390 
Drcisscna,  658 
Druniotherium,  665 
Dropanida),  120 
Drepanis,  124 
DromadidaB.  120 
Dioma;ognathaa,  121 
Drornaius,  121,  124 
Drornilites,  589 
Droscra,  149 
Dryopteris,  148 
Dujardinia,  75,  et  s  q. 
Dulus,  125 
Dunite,  99 
Dunkeria,  744 
Dyas,  7u5 
Dyscritus,  364 
Dysidea,  844 
Dysodil,  573 
Dysplamis,  815 
Dysporomorphae,  122 
Dysteria,  540,  541 
Dystcrina,  538 

Eatonia,  817 

Ebb  and  flow  structure, 

786 

Ecculiomphalus,  819 
Echeneibothrium,  887 
Echcneis,  795,  796 
Echinidca,  210 
Echinobothrium,  387 
Echinobrissus,  289 
Echinocephalus,  397 
Echinococcifer,  387 
Echinococcus,  389,  et  teq. 
Echinoconus,  275 
Echinocorya,  275 
Echinocrinus,  813 
Echinocystites,  SI  4 
Echino-encrinus,  814 
Echinodermata,  193,  208, 
et  seq.  ;  275,  et  seq.  ;  565, 
583,  et  seq.;   699,  813, 
814 

Echinogorgia,  50 
Echiuoporidae,  21,  23 
Echinorhynchus,  394 
Eehinosphaerites,  814 
Eehinostoma,  393 
Ecionemia,  842 
Eclectinio,  737,  et  teq. 
Eclectus,  739 
Ectoderm,  4S9 
Ectopleura,  518 
Ectosarc,  60,  414,  793 
Edentata,  139,  433,  434, 

727,  728 
Edible  birds'  nests,  346 
Edmondia,  818 
Edoliidao,  120 
Edohosoma,  124 
Edrioaster,  814 
Edriocrinus,  813 
Edwardsia,  26 
Ehlorsia,  82 
Ehrenbergina,  423 
Eichwaldia,  817 
Elacate,  795 
Elaeacrinus,  134,  135 
Elaphocephalus,  397 
Elaphuras,  260 
Elasmotherium,  726 
Elea,  291 
Eleginiinae,  666 
Eleginus,  666,  850 
Eleocharis,  147,  149 
Eleothreptus,  125 
Elephas,  240,  et  seq.  ;  85R 

379—386,    433,   601,  et 

teq.  ;  722,  et  teq. 
Eleutherocarpidae,  510,  et 

teq. 

Eleutheroerinus,  135 
Ellipsocephalus.  815 
Ellipsosmilia,  2S7 
Elhsella,  46 
Elornia,  127 
ElysastrsBa,  565 
Emarginula,  277,  tt  seq. 
Emberiza  124 


Eluiiioiwla,  208,  365,  812, 

et  teq. 
Ernpetrum,  148 

BIiiiji  ilimm  li,  320 

Kmy*,  581 
Kuallfx;rirms,  613 
Knalloneniata,  31 
l.i;  ill i,  812,  et  itq. 
Knchclidiuni,  HV6 
Kncbclina,  Ml 
Enchelydun,  540,  641 
Euchclyina,  637 
Knchclys,  540,  541 
Knchodus,  300 
Encotyllaljo,  394 
Encrinurus,  fcOD,  tt  itq. 
Kndocoran,  820 
Eudodcrm,  489 
Kndophylluin,  365 
Kndosarc,  60,  414,  793 
Endotbyra,  EM 
Endymion,  779 
Endymionia,  815 
Enopltis,  395,  400 
Enstatite,  96 
f;ut--ilophora,  289,  et  teq. 
Entodiiium,  541 
Entomis,  826 
Eutomostraca,   210,  211, 

220,  664,  et  teq. 
Entoniscus,  330 
Entozoa.  .186—401 
Eocene.  401 — 400 
Eophytou,  691 
Kopteria,  818 
Eos,  738,  739 
Eosaurus,  235 
Eospongia,  779,  811 
Eozoon,  424,  et  teq.  ;  554, 

575,  576,  691,  692 
Ephedrocephalus,  3S7 
Ephesia,  83 
Ephthianura,  124 
Epiaster,  274,  et  teq. 
Epibdella,  394 
Epiclintes,  541 
Epicopus,  850 
Epidote,  317 
Epiglottis,  549.  et  teq. 
Epiraacbidae,  119,  120 
Epimachus,  124,  132,  133, 
Epiatigma,  342 
Epistylis,  633,  tt  teq. 
Epyornis,  32 
Equidse,  431 
Equisetaceos,  225,  361 
Equisetites,  225,  et  teq.  ; 

286 

Equisetum,  147,  et  teq. 
Equus,  240,  et  teq.  ;  208. 

43],  601,  706,  tt  teq. 
Eracia,  83 
Erica,  147 

EiidophyUum,   362,  812, 

et  teq. 
Eric  clay,  724 
Erinnys,  103,  815 
Eriophorum,  147,  149 
Errantes,  69,  et  teq. 
Erraticae,  7S,  et  seq. 
Erratic  blocks  [Boulders'] 
Erucivores,  123 
Ervilia,  541 
ErvUiina,  541 
Eryon,  562,  566 
Erythacus,  124 
Erythropodinm,  50 
Eryx,  815 

Eschara,  2S9,  et  itq.  ;  584, 
S17 

Escharella,  292 
Escharin3,  S17 
Escharinella,  292 
Escharipora,  289,  290,  292 
Eschrichtius,  263,  tt  teq. 
Esker,  547 

Espalungue  cave,  249 
Estheria,  211,  674,  705 
Eteone,  83 

Etheridgia,  274,  a  teq. 
Eubalaena,  263,  et  stq. 
Eucamptus,  397 
Eucerastes,  82 
Eucerrus,-  262 
Euchasma,  81S 
Eucoleus,  S97 
Eucuscuta,  342 
Eudendridie,  517 
Eudendrium,  4S6,  tt  seq. 
Eugemacrinus,  813 
Euglena,  530,  et  teq. 
Euglypha,  S 
Eugrammica,  342 
Eulalia,  S3 

Eulima,  297,  295,  5S4,  tt 

teq.  ;  745.  et  teq. 
Eulimella,  744 
Euloma,  815 
Eumenia,  83 
Eumolphe.  SI 
Eunema,  819 
Eunice  (Actinozoa),  SO 
Eunice  (Annelida),  73,  et 

teq. 

3  K  2 
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Eunicea  (Actinozoa),  47, 
49,  60 

Eunicea  (Annelida),  74, 
el  seq. 

Euomphalus,  352,  et  seq.; 

809,  a  seq. 
Euptaema,  124,  734,  et  seq. 
Euphonia,  125 
Euphrosyne  (Annclida),81 
Euphrosyne  (Cetacea),  207 
Eupleotella,  48,  837,  el  seq. 
Euplocamus,  124 
Euplotes,  532,  540 
Euplotina,  538 
Eurycare,  815 
Euryceros,  124 
Euryccelon,  621,  et  seq. 
Eurylaimida),    115,  119, 

123 

Eurylaimus,  115,  124 
Euryosyllis,  83 
Euryptorus,  674,  810 
Eurypyga,  125 
Eurystomata,  341 
Eusmiliana,  21 
Eustemma,  393 
Eustrongylus,  397,  400 
EuthacanthuB,  C75 
Evagora,  47 

Evolution  versus  Creation , 

690,  et  seq. 
Exapinurua,  816 
Exogone,  76,  et  seq. 
Exogyra,  273,  et  seq. 
Eyzies  cave,  249 

Faboidea,  5S3 
Fabricia,  85 
Fabularia,  418,  et  seq. 
Falconidae,  119,  123 
Falculia,  124 
Falcunculus,  124 
Fallacla,  83 
Farrca,  843 

Farringdou  gravel,  283 
Fasciculites,  231 
Fasciola,  393,  394 
Fasciporina,  291 
Faujaesia,  289 
Faults,  787 
Faunopsis,  622 
Favosites,  208,  3 19,  el  seq.  ; 

809,  et  seq. 
Favositidae,  21,  23 
Favositina,  21 
Favularia,  797 
Faxoe  limestone,  273 
Feathers,  407—411 
Felidfe,  411—414 
Felina,  412 

Felis,  240,  et  teq. :  25S, 
411,  etseq.;  430, 601,720, 
et  seq. 

Felspar,  471,  et  seq.  ;  474, 
et  seq. 

Fenestella,  211,  349,  et 

seq.;  817 
Fera,  139 

Fertilization  of  plants, 

676,  et  seq.  ;  730,  et  seq. 
Fibrin,  141,  et  seq. 
Fibrinogen,  141,  et  seq. 
Fibrinoplast,  141,  et  seq. 
Fibrolite,  65 
Fibrose,  255 
Filament,  497 
Filaria,  396,  et  seq. 
Filaridae,  394,  396 
Filaroides,  396 
Filicea,  291 

Filices,  227,  et  seq. :  361 
Filicites,  674 
Filierisina,  290 
Filifascigera,  291 
Fillflustra,  289 
Filiflustrella,  290 
Filiflustrellaria,  292 
Fillsparsa,  290 
Filograna,  76,  et  seq. 
Fissirostres,  112,  et  seq. 
Fissures,  238 
Fissurirostra,  174 
Fistulariadae,  6 
Fistulipora,  208,  852,  et 

seq. ;  812,  et  seq. 
Flabellaria,  231 
Flabellina,  423 
Flagellata,  536,  638 
Flemingia,  82 
Flemingites,  797 
Fletcheri,  812,  et  seq. 
Flint  implements,  240,  et 

seq.  ;  258,  600,  et  seq.  ; 

716,  et  seq. 
Flints,  402 
Flusirellaria,  290 
Flustra,  584 
Flustrella,  289,  290,  292 
Flustrellaria,  290,  292 
Flustrina,  290,  292 
Folds,  787 
Foliation,  785 
Folkestone  beds,  283 
Food,  667,  et  seq. 


Forallites,  814 
Foraminifera,  286,  414 — 

426,  564,  565,  585,  et  seq. 
Foricula,  291 
Formicariidae,  123 
Formicarius,  125 
Formicivora,  125 
Formicivori,  119 
Forskalia,  497,  et  seq. 
Fregilupus,  124 
Fregilus,  124 
Freia,  540,  541 
Frenolites,  583 
Fringillidai,  119,  123 
Frondicularia,  423,  665 
Frontal  cave,  253 
Frontonia,  540 
Frugivorl,  119 
Frustrella,  290 
Fucoides,  286,  814 
Fulica,  127,  128,  065 
Fungiana,  21 
Fungidae,  21,  23  • 
Funginolla,  287 
Funiculina,  46,  60 
Funiculinea),  46 
Furniarius,  125 
Fusicellaria,  289 
Fusulina,  206,  423,  425 
Fusus,  277,  298,  403,  it 

seq.  :  568,  582,  et  seq.  ; 

715,  el  seq. 

Galagina,  555 
Galaginina),  557,  558 
Galago,  430,  555,  it  teq. 
Galagonina,  555 
Galbula,  125 
Galbulidae,  112,  et  teq. 
Galcopithecida;,  555,  656 
Galeopithocus,  556 
Galcoria,  289 
Galerites,  274,  2S8 
Galeus,  845 
Galli,  119,  120 
Gallinaceae,  119,  120 
Gallinacei,  112 
Gallina),  119,  120 
Gallinula,  665 
Gallus,  127,  132 
Garrulax,  124 
Garrulidae,  119 
Garrulus,  124 
Garveia,  502,  et  s/q. 
Gasterochisma,  795 
Gasteropoda,  193,  211,  et 

seq.:  277,  et  teq.;  358,  et 

teq.;  507,  et  seq.;  582,  et 

seq.;  699,  819. 
Gasterostcidoe,  6 
Gasterostoma,  393 
Gastoruis,  127,  128 
Gastrochaena,  294,  296,  567 
Gastrodus,  237 
Gastrolepidia,  81 
Gastrostylus,  541 
Gaudryina,  423 
Gault,  273,  et  seq. 
Gaviae,  119,  120 
Gavialida),  320,  et  seq. 
Gavialis,  320,  et  teq. 
Gein,  146 
Gemitores,  112 
Generations,  Alternation 

of,  427 
Genesee  beds,  359 
Geode,  784 

Geode  bed,  203,  et  seq. 
Geodia,  833,  et  seq. 
Geoffroyus,  738,  739 
Geographical     dist.  of 

animals,  427 — 440 
Geological  time, 690,  et  seq. 
Geology,  440 
Geomelania,  7 
Geospiza,  125 
Geoteuthis,  569 
Geranomorphae,  122 
Gerda,  53S,  541 
Gerephemera,  304 
Gersdorffite,  440,  441 
Gervillia,  277,  et  seq.  ;  566, 

782 
Gisela,  84 

Glaciers,    165,  441—445, 

708,  712,  et  seq. 
Glandulina,  423,  586 
Glaucoma,  540,  541 
Glauconite,  426 
Glauconome,  211,  351,  et 

seq. ;  817 
Glaucopidas,  119 
Glirisimiae,  555 
Globator,  289 
Globiceps,  516 
Globiconcha,  297,  298 
Globigerince,  423,  et  seq.  ; 

586,  et  seq. 
Globigerinida,  423,  tt  seq. 
Globiocephalina,  268 
Globiocephalus,  263,  tt  seq. 
Globulin,  141,  et  seq. 
Globulina,  586 
Glossiptila,  125 


Glossoceras,  820 
Glossothorium,  728 
Glossy  coal,  573 
Glottis,  549,  el  seq. 
Glycera,  72,  et  seq. 
Glycerea,  72,  et  seq. 
Glycoria,  149 
Glycimeris,  688,  692 
Glycinde,  83 

Glycogenic  substance,  840 
Glyptaster,  814 
Glyptocrinus,  813 
Glyptocystites,  814 
Glyptodon,  455,  456,  728 
Glyptolaemus,  673,  675 
Glyptolcpis,  675,  820 
Glyptopomus,  673,  675 
Glyptospha>ritcs,  814 
Gmclinite,  270 
Qnathosyllis,  82 
Gneiss,  474,  475 
Goatsuckers  [Caprimul- 

gidce] 
Gobiosocidsa,  6 
Gobiidae,  6 
Gold,  313,  456—470 
Gomphoceras,  820 
Gomphocystites,  814 
Gorapholepis,  820 
Gongyloncma,  896 
Gomada,  83 
Goniastor,  276,  583,  691 
Goniatitcs,  353,  et  teq.  ; 

820 
Gonidora,  47 
Goniobasis,  620,  et  teq. 
Gonioceras,  820 
Goniognathus,  581 
Goniophora,  810,  et  teq. 
Soniophyllum,  812,  tt  seq. 
Goniopygus,  288,  289 
Gonosomes,  513 
Gonothyraaa,  520 
Gordiidae,  394, 396 
Gordius,  396,  401 
Gorgonacca,  60 
GorgoneUa,  46,  49,  50 
Gorgonia,  47,  49,  60 
Goigoniadae,  47 
Gorgonidao,  45,  49 
Gorilla  [Troglodytes] 
Gossan,  313,  et  seq. 
Gossia,  83 

Gossypium,  470 — 471 
Goura,  124 
Gouridae,  120 
Gracula,  124 
Graculus,  127 
Gralte,  119,  120 
Grallaria,  125 
Grallatores,  112,  123 
Grallina,  124 
Graminites,  231 
Grammica,  342,  343 
Grammocrinus,  S13 
Grammostomum,  423 
Grammysia,  818 
Grampus,  263,  tt  seq. 
Granite,  471—473,  476 
Granitic  rocks,  473 — 477 
Granitite,  476 
Grantia,  565,  834,  et  seq. 
Granulate,  475,  476 
Graphis,  744 

Graphite,  197,  198,  369,  et 

seq.  ;  477—478,  573 
Graphularia,  583,  et  teq. 
Grapsus,  328 

Graptolites,  478—480,  494 
Graptolitbus,    195,  478, 
479,  779,  780,  803.  et  seq. 
Gravel,  784 
Greeusand,  273,  et  teq. 
Gregoria,  24 
Gressorii,  119,  120 
Griphosaurus,  94 
Gromia,  415,  et  seq. 
Gromida,  422,  et  seq. 
Grubea  (Annelida),  82 
Grubea  (Entozoa),  394 
Griinerite,  96 
Grues,  119,  120 
Grnidae,  120 
Grus,  127 
Gryllacris,  233 
Gryphasa,  294,  566 
Gueparda,  414 
Guepardina,  414 
Guettardia,  274,  tt  seq. 
Gulielmites,  231 
Gulo,  109,  726 
Gunnera,  99 
Gymnocitta,  125 
Gymnocopa,  78 
Gymnocorvus,  124 
Gymnoderus,  125 
Gymnogastcr,  4S0 
Gymnorhina,  124 
Gymnorhinae,  434 
Gymnosoma,  85 
Gypfetidae,  119,  122 
Gypogeranidie,  119,  122 
Gypogeranus,  124 
Gypohieracidae,  119 


Gypohiorax,  124 
Gyrantcs,  119,  120 
Gyrocoras,  820 
Gyrocorida,  541 
Gyrocoris,  541  •  ■ 

Gyrodactylidas,  392,  394 
Gyrodactylus,  394 
Gyrodus,  277,  299,  581 
Gyropteris,  231 
Gyroptychius,  675 
Gyrotrema,  819 

Hadrosaurus,  481 — 483 
H.nmatite,  706,  et  seq. 
II:Hm;itoglolmlin,  141 
Haematopidse,  120 
I  l.i mil],  141 
Haimcia,  49 
Halcampa,  25,  26 
Halcrosia,  319,  et  seq. 
Halcyon,  127 
Halcyonidac,  115,  et  *rq. 
Halcyornis,  581 
Halccopsis,  581 
Haliasotus,  127 
Halichoudria,  832,  et  seq. 
Haliclystus,  513 
Halicncmia,  842 
Ilalimcdo,  83 
Halimocyathus,  511,  512 
Halina,  842 
Halisarca,  842 
Halispongia,  643 
Halistemma,  497,  tt  ttq. 
Ualleflinta,  475 
Hallia.  351,  et  teq. 
Halonia,  227 
nalorageae,  99 
Halteria,  540,  541 
Halterina,  538,  640,  S41 
Halyphysema,  842 
Halysites.  301,  807,  et  teq. 
Halysitina,  21 
Hamilton  period,  359 
llamites,  277,  299 
Hangman  grits,  347,  et  seq. 
Hapalcmur,  555,  et  seq. 
Haplocrinus,  813 
Haplodactylus,  4 
Haplophlebium,  233 
Haptophrya,  541 
Harlanus,  727 
Harlech  grits,  189,  et  seq. 
Harmodites,  208 
Harpactcs,  124 
Harpagifer,  852 
Harpes,  365,  815 
Harpides,  815 
Hartlaubius,  124 
Hastings  sand,  273,  et  seq. 
Hatteria,429,  483  [Sphenc- 
don] 

Hauerina,  422,  et  seq. 
Haughtonia,  191,  et  seq.  ; 
814 

Haunophyry,  99 
Haytorite,  4S3 
Headon  beds,  404,  405 
Hedruris.  397,  400 
Helarctos,  101,  et  seq. 
Held  enberg  (upper)group, 
359 

Helicoceras,  277 
Helicotoma,  819 
Heligmus,  397 
Heliocrinites,  813 
Heliolites,  351,  el  seq.;  809, 
et  seq. 

Heliophyllum,  351,  et  seq. 
Heliopora,  28,  812,  et  seq. 
Heliornis,  125 
Helix,  247,  564,  et  seq. 
Heloceras,  820 
Helosis,  99 
Helotarsus,  124 
Helminthodon,  367 
Helmintholites,  814 
Hemiaspis,  810 
Hemiaster,  288,  2S9,  5S3, 

et  seq. 
Hemiceras,  820 
Hemicosmites,  814 
Hemieystites,  814 
Hemigalago,  555,  et  seq. 
Hemignathus,  124 
Hemilepidia,  81 
Hemipedina,  565 
Hemipneustes,  28S,  289 
Hemipoda,  83 
Hemipsilus,  395 
Hemeristia,  234 
Hemisinus,  622 
Hemistoma,  393 
Hemithyris,  174 
Hemitrypa,  211,  366 
Hempstead  beds,  404,  405 
Hercoceras,  820 
Hermandura,  S4 
Hermella,  70,  et  seq. 
Hermellacea,  78,  et  seq. 
Hermellea,  80,  S4 
Hermellidse,  70,  et  seq. 
Hermenia,  81 
Hermione,  81 


Hermit  crab  TPagurus] 
Herodiones,  119, 120 
Horpetotheros,  125 
Hesione,  83 
Hesionea,  80,  83 
Hespcromys,  436 
Hessle  clay,  721 
Hctoractis,  516 
Hoterakis,  396,  et  teq. 
Hcterochollus,  397 
Hetcrocirrus,  82 
Heterocordylo,  517 
Hctcrocrinus,  813 
Hoterocystites,  814 
Heterodactyli,  119 
Hctcrolopidina,  6 
Hetcroncreis,  75,  tt  teq. 
Hctcrophenacia,  85 
Hotorophynelia,  85 
Heteropoda,  193,  211,  277, 
et  seq. 

Heteropora  (Actinozoa), 

812,  et  seq. 
Heteropora,  274,  et  teq.  ; 

817  (Polyzoa) 
Heterosorpula,  80 
Heterostegina,  422,  et  teq. 
Heterosyllis,  83 
Hetcroterobella,  80,  85 
Hetcrotricha,  541 
Hculandito,  271 
Hcxacrinus,  365 
Hexathyridium,  394 
Hiantcs,  120 
Hightea,  683 
Himantoptcrus,  810 
HinckBia,  520 
Hinnites,  293,  566 
Hippa,  328 
Hippalimus,  275,  287 
Hippolyte,  328 
Hippomya,  818 
HipponoS,  81 
Hipponyx,  584 
1 1  ippopodius,  497,  et  teq. 
Hippopotamus,    247,  et 

seq.  ;  604,  et  teq.;  726 
Hlppuris,  99 
Hippuritcs,  295 
Hirudinacea,  78 
Hirundinidae,  tt  stq. ;  343, 

et  seq. 
Hirundo,  346 
Histioderma,  191,  et  seq.  ; 

814 

n&rnesite,  483 
Holaeter,  275,  et  seq. 
Holectypus,  288 
Holocephalina,  192,  et  seq.; 
815 

Holocystts,  287 
Holocystites,  814 
Holometopus,  779,  815 
Holopea,  819 
Holopella,  808,  et  seq. 
Holophrya,  540 
Holoptychius,  353,  et  seq.  ; 

673,  et  seq. 
Holostemma,  393 
Holostoma,  276 
Holotricha,  541 
Homalonotus,  365,  800,  et 

seq. 

Homalopteon,  815 
Homarus,  326,  et  seq. 
Homo,  94,  558,  595  -611, 
726 

Homo,  Antiquity,  241,  et 

seq.;  600,  et  seq. 
Homocrinus,  813 
Homothetus,  364 
Homothorax,  675 
Hoplangia,  27 
Hoplitophrya,  541 
Hoplognathidae,  4 
Hoploparia,  583,  et  seq. 
Hoplophorus,  456 
Hormathia,  25 
Honnotoma,  819 
Hornbills  [Bucerotidac] 
Hornblende,  483,  484 
Hornera,  817 
Humilis,  814 
Humin,  146 

Humming  birds  [Tro- 

chilidae] 
Hunstanton  limestone, 

278,  et  seq. 
Huronian  series,  553 
Huxleya,  540,  541 
Hyaena,  240,  et  seq. ,  258, 

259,  601,  et  seq  ;  726,  et 

seq. 
Hyala,  744 
Hyalocharta,  48 
Hyalochaetidae,  15 
Hyalonema,  46,   48,  49, 

843 

Hyalonemidae,  46 
Hyalophyta,  46 
Hyalothrix,  49 
Hyas,  325,  et  seq. 
Hybocodon,  518 
Hybocrinus,  813 


Hybodus,  283,  299 
Hybrids,  190 
Hydra,  10,  484,  et  teq. 
Hydractinia,  493.  et  ttq. 
Hydractinidaa,  515 
Hydridae,  493,  et  teq. 
Hydrobia,  668 
Hydrocaulus,  513 
Hydrocephalus,  815 
Hydrochcerus,  728 
Hydroacium,  495 
Hydrophyllium,  495 
Hydropsalis,  126 
Hydrotheca,  428 
Hydrozoa,  9,  10,  182,  276, 

et  teq. ;  334  et  teq. ;  484 

—521,  699 
Hygroma,  187 
Hylerpeton,  235 
Hylobates,  558 
Uylonomus,  235,  237 
Hylophilus,  125 
Hymedesmia,  842 
Hymeniacidon,  831,  et  seq. 
Hymenocaris,  192,  et  teq.  ; 

704,  803,  et  teq. 
Hymenogorgia,  47,  49 
Hymenolepis,  387 
Hymenophyllltes,  227,  et 1 

teq.  ;  364 
Hymcraphia,  842 
Hyomoschus,  646,  et  teq. 
Hypantbocrinua,  813 
Hyperodapedon,429, 521 — 

526,  676 
Hypcrodon,  263,  et  teq. 
Hyperodoutina,  263 
Hyporoglypha,  4 
Hyperstbenite,  553 
Hypnogorgia,  49 
Hypnum,  148,  626 
Ilyposalenia,  289 
Hypotricha,  541 
Ilypsiprymnopsis,  782 
Hypsiprymnus,     613,  et 

teq.  ;  710,  728 
Hypsiptera,  795 
Hyspodon,  283,  531 
Hyracotherium,  583 
Hyrax,  139 
Hystrichis,  897 
Hystricidae,  434 
Hystricina,  434 
Hystrignathus,  397 
Hythe  beds,  283 

Ibycter,  125 
Ice,  441,  et  teq. 
Ice-fields,  105,  et  seq. 
Ice,  river,  167 
Ichnites,  126,  et  seq. 
Ichnophycus,  811 
Ichthyerpeton,  236 
Ichthyocrinus,  813 
Ichthyonema,  396,  401 
Ichthyosaurus,  282,  569 
Icteria,  125 
Icteridse,  119, 123 
Idalia,  85 

Idmonea.  290,  291,  292 
Iduna,  540,  541 
Idyia,  336 

Iguanodon,  129,  483 
Ilfracombe  series,  349,  et 
seq. 

Illaenopsls,  815 
Illaenurus,  815 
Ilhenus,  193,  194,  803,  tt 

seq. 

Ilyanthus,  25 
Imperforate,  206,  422 
Indian  region,  124 
Indicator,  124 
Indri8,  555,  et  seq. 
Indrisina,  555,  556 
Inepti,  119,  120 
Infundibulum,  298 
Infusoria,  525—542 
Inocaulis,  480,  817 
Inoccramus,  274,  et  seq  : 
566 

Insecta,  233,  234,  56C,  et 

seq.  ;  699 
Insectivora,  139,  434 
Insessores,  113, 123 
Insidentes,  120 
Intricaria,  811,  817 
Inuus,  558 
Involucrum,  497 
Involutina,  565 
Io,  021,  et  seq. 
Ioida,  83 
Iphione,  81 

Iron,  36,  et  seq..  308,  et 
seq. 

Iron  pyrites,  314,  et  seq.  ; 

459,  el  seq. 
Ironus,  395 
Irrisor,  124 
Isacis,  395 
Isastnea,  208,  565 
Ischadites,  811 
l.scharinia,  818 
Ischiodon,  282 
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Ischuacanthus,  C75 
Isidcn),  40 
Iflidolla,  40 
Isis,  46,  49,  50 
Ismona,  174 

iBocardia,  277,  294,  582, 

818 
Isocolus, 815 
Isodictya,  832,  it  seq. 
(sodonta,  566 
.solda,  85 
.sosyllis,  83 
Isotclua,  105,  815 
Iaotricha,  541 
Itabirito,  542 
Itacolumito,    372,  542— 

544 

Jacaro,  322,  et  seq. 
Jaminoa,  744 
Janira,  295,  290 
Jauthina,  545—548 
Janthinidte,  545 
Jerea,  287 
Jet,  573 

Joggins  section,  221,  et 
seq. 

Johnstonia,  84 
Juida,  124 
Juncolla,  40,  49,  50 
Juncus,  149 

Karnes,  547,  548 
Kaskaskia  limestone,  203, 
et  seq. 

Katavothra,  238,  et  teq. 
Kathetostoma,  849 
Keferstcinia,  82 
Kentish  rag,  273,  et  seq. 
Kent's  cavern,  243  et  teq. 
Keokuk  limcstono,  203, 

et  teq. 
Keraterpeton,  230 
Korodon,  728 
Kerona,  541 
Kersantite,  477 
Korsanton,  477 
Keuper,  548,  501,  et  seq. 
K|mmcridge  clay,  278 
Kinbergia,  83 
Kingena,  174,  280 
Kingfishers  [Halcyo- 

nidae] 
Kirkbya,  566 

Knorria,  227,  352,  it  seq. ; 

674 
Koala,  613 
KoUikeria,  393 
Koh-i-noor,  373  . 
Kondylostoma  [Condy- 

lostoma] 
Koninckia  [Koninckina] 
Koninckina,  174,  et  seq 
KoninckinidaB,  175,  et  seq. 
Kophobelemnon,  40 
Kophobelemnonise,  46 
Kraussia,  174,  et  seq. 
Krohnia,  83 
Kupperschiefer,  318 
Kurtidae,  4 
Kutorgina,  189,  193 
Kyanite,  65 

Labechia,  812,  et  seq. 
Labiduris,  400 
Labradorite  rocks,  553 
Labrador  series,  55fi,  et 
seq. 

Labrophagus,  581 
Labyrinthici,  6 
Labyrinthodon,  237 
Laceripora,  812,  it  seq. 
Lacertia,  482 
Lacrymaria,  632,  540,  511 
Ltemodon,  124 
Lafoea,  521 
Lagena,  423,  et  seq. 
Lagenida,  423,  et  seq. 
Lagenocetus,  263,  c '  seq. 
Lagenophrys,  538,  541 
Lagenorhynchus,  263,  et 

Lagom'ys,  258,  435,  726, 
727 

Lagothrix,  558 
Lagynis,  422,  it  seq. 
Lakes,  Devonian,  672 
Lamellibranchiata,  193, 

211,  et  seq.  ;  276,  et  seq.  ; 

358,  et  seq. ;  566,  567 

582,  et  seq.  ;  C99,  818 
Lamelliostratae,  112 
Lamina,  785 
Lamlnaritcs,  811 
Lamna,  277,  et  seq.  ;  5S1, 

et  seq.  ;  845 
Lamnodus,  675 
Lampris,  795 
Lamptcrocrinus,  813 
Land,  Cambrian,  191 
Land,  Carboniferous,  215, 

el  seq. 

Land,  change  of  level, 
165,  204,  et  seq.  ;  240,  et 


seq.  ;  679,  600,  711,  et 

seq.  ;  780,  781 
Land,  Hassle,  659,  et  seq. 
Land,  pormlan,  705,  ct  seq. 
Land,  Silurian,  807 
Land,  tortiary,  429,  - '  seq. ; 

679,  et  seq. 
Langsdorffia,  99 
Laniidao,  120,  123 
Lanioturdua,  124 
Laomodca,  484,  ct  seq. 
Laparus,  581 
Lar,  494,  et  seq. 
Laridio  (Hydrozoa),  515 
Laridai  (Birds),  120,  122, 

123 
Larlx,  149 
Larus,  127 
Larynx,  549 — 551 
Lasmophyllia,  287 
Latorocea,  291 
Latorotubigcra,  290,  291 
Latilus,  851 
Latimaeandra,  505 
Latis,  4 

Laurontian  formation, 

551  -554,  574,  575,  804 
Leaf  eoal,  573 
Locanocephalus,  397 
Lecanocrinus,  813 
Leda,  294,  406,  567,  782 
Leda  clay,  724 
Leersia,  149 
Leguminosites,  5S3 
Lciocephalus,  84 
Leioderma,  797 
Loiopathes,  47 
Leipoa,  124 
Lembadion,  541 
Lembodium,  540 
Lemmus,  258 
Lemur,  555,  et  seq. :  720 
Lemuridce,  430,  554 — 558 
Lemurina,  555,  556 
Lemuroidea,  556,  et  seq. 
Leo,  412 
Leopardus,  412 
Lepadocrinus,  814 
Lepas,  332,  et  seq. 
Lepidaster,  814 
Lepidodendron,    217,  et 

seq.  i  363,  364,  673,  074 
Leperditia,  192,  et  seq. ; 

211,  674,  705,  779,  816 
Lepidonotus,  81 
Lepidophloios,  220,  et  seq.  ; 

364 

Lepidophyllum,   220,  et 
seq. 

Lcpidosteus,  481 
Lepidostrobus,  226,  et  seq.  ; 
811 

Lepidotus,  562 
Lepilemur,  555,  rf  seq. 
Lepocrinus,  813 
Leptscna,  170,  et  seq. ;  195, 

500,  780,  817 
Leptauchenia,  432 
Lepterpeton,  236 
Leptocephalus,  820 
Leptocheles,  811 
Leptocoelia,  362,  817 
Leptocyathus,  586 
Leptodera,  400 
Leptodomus,  353,  el  seq. 
Leptogorgia,  49 
Leptomeria,  559 
Leptoplastus,  815 
Leptornis,  124 
Leptoscyphidse,  520 
Leptoscyphus,  520,  521 
Leptosomatum,  390 
Leptosomidse,  119 
Leptosomus,  124 
Leptura,  395 
Leptynite,  475 
Lepus,  243,  258,  726 
Lemanthropus,  330 
Lessonia,  125 
Lestodon,  728 
Leuciscus,  190 
Leucite  rock,  101 
Leucodore,  73,  et  seq. 
Leucodorea,  80,  84 
Leuconia,  841 
Leucogypsia,  841 
Leucophrys,  529,  540,  541 
Leucosolenia,  841 
Levynite,  270 
Liassic  formation,  559 — 

570 

Lichas,  805,  et  seq. 
Lichenalia,  817 
Lichenopora,  291 
Licractis,  124 
Licrophycus,  811 
Lieberkuhnia,  414,  ft  seq. 
Ligia,  329 
Lignite,  570—573 
Ligula,  387 

Lima,  280,  293,  et  seq.  ; 

b63,  etseq. ;  782 
Limestone,  201,  et  seq.  ; 

347,  et  seq.  ;  652,  et  siq.  ; 


661,  it  seq.:  673—578, 
091,  et  seq.  j  803,  et  teq. 

Limlvora,  78 

Limopsis,  295 

liiniuloidOB,  810 

Linoolaria,  521 

Linoolaridce,  621 

Lingula,  169,  et  seq.  ;  193, 
et  seq.  ;  214,  292,  350,  et 
seq.  ;  660,  684,  091,  779, 

802,  et  seq. 

Lingula  flags,  192,  et  seq.  ; 

803,  et  seq. 
Llngulolla,  188,  189,  192, 

et  seq.  ;  803,  et  seq. 
Lingulidaj,  170,  et  seq.  ; 
214 

Liugulilopis,  818 
Lingulina,  423,  565 
Lingulocaris,  816,  81S 
LinhomoeuB,  390 
Liniscus,  397 
Llnophora,  81 
Liocape,  83 
Lioptilus,  124 
Liorhynchus,  397 
Liostracus,  815 
Liothrix,  124 
Lithasia,  619,  et  srq. 
Lithentomum,  364 
Lithichnozoa,  130,  et  seq. 
Lithodondron,  207 
Lithodcs,  328 
Lithodomus,  294,  296,  567 
Lithophyllia,  30 
Lithophyta,  46 
Lithornis,  127,  581 
Lithostrotion,  207,  812,  et 

seq. 
Littores,  123 

Littorina,  257,  277,  297, 

668,  601,  721,  819 
Lituaria,  40,  49 
Lituites,  803,  et  seq. 
Lituola,  286,  423,  el  seq.  ; 

589 

Lituolida,  422,  et  seq. 
Lituolidea,  423 
Lizzia,  489 

Llanberis  slates,  189,  et 
seq. 

Llandeilo  group,  803,  et 
seq. 

Llandovery  beds,  803,  et 

seq. 
Lobosa,  414 
Lobostigma,  343 
Lobster  [Homarus] 
Loganellus,  815 
Lonchidium,  819 
Lonchocephalus,  815 
Lonchodomus,  815 
Lonchopteris,  227,  et  seq. ; 

284,  286 
London  clay,  405,  578 — 

594 

Longipennatae,  112 
Longipennes,  119,  120 
Longirostres,  112 
Lonsdaleia,   207,  812,  et 
seq. 

Lopadorhynchus,  S3 
Lophiocephala,  82 
Lophogorgia,  49 
Lophohelia,  27 
Lophonota,  81 
Lophophyllum,  207 
Lophophytum,  99 
Lophorina,  132 
Lophoserina,  21 
Lophotidae,  6 
Loricula,  276,  et  seq. 
Loriculus,  739 
Loriinae,  738 
Loris,  555,  et  seq. 
Lorius,  735,  tt  seq. 
Losiphon,  541 
Loudonia,  99 
Lower  limestone  shales, 

201,  et  seq. 
Loxigilla,  125 
Loxodes,  529,  540,  541 
Loxomma,  236,  237 
Loxonema,  363,  367,  593, 

744,  819 
Loxophyllum,  540,  541 
Loxops,  124 
Loxostomus,  581 
Luaernaria,  5}0,  et  seq. 
Lucernariadae,  510,  el  seq. 
Lucernarae,  610,  et  seq. 
Lucifer,  328 

Lucina,  276,  et  seq.;  363, 

567,  584,  et  seq.  ;  81S 
Luciocephalidas,  6 
Lucio-gobius,  5 
Ludlow  group,  802,  et  seq. 
Lugia,  83 
Lumara,  85 
Lumbricaria,  814 
Lumbricidse,  76,  et  seq. 
Lumbricina,  78 
Lumbrinerea,  80,  81 
Lumbrinereis,  74,  et  seq. 


Lunulitei,  290 

Lunulacardlum,  818 
Lui)oa,  328 
Lusclnia,  124 
Lutjanus,  000 
Lutra,  720 
Luxullianitc,  470 
Lycastis,  80,  82 
Lycopodiacea>,  '220,  tt  seq.  ; 

361,  583 
Lycopoditos,  364,  583 
Lycopodium,  148 
Lycoridca,  78 
Lyollia,  812,  et  seq. 
Lygus,  46 
Lyncina,  413 
Lyncus,  413 

Lynton  bods,  347,  ct  seq. 
Lyonsia,  296 
Lyra,  174 
LyriocrinuB,  813 
Lyrodcsma,  818 
Lysidico,  81 
Lytoceras,  56 

Maecaguono  cave,  247 
MachairoduB,  258, 430, 456, 

726,  et  seq. 
Maclurea,  195,  779,  819 
Macrauchonia,  728 
Macrochieta,  83 
Macrocheilus,  352,  ct  seq.  ; 

593—595:  819 
Macrodactyli,  112 
Macrodipteryx,  124 
Macronotothcn,  660 
Macronyx,  124 
Macropetalichthys,  820 
Macrophyllum,  83 
Macropus,  411, 014,  et  seq.; 

728 

Macrornis,  127 
Macrostylocrinus,  S13 
Macrotheiium,  434 
Mactra,  294 
Madrepora,  30 
Madreporaria,  31 
Madreporidae,  21,  23 
Maeandrina,  287 
Maestricht  beds,  273 
Magas,  174,  et  seq.;  293 
Magasidaj,  174 
Magelona,  84 
Malacanthidae,  5 
Malachite,  314,  et  seq. 
Malacocera,  82 
Malacocercus,  124 
Malacodermata,  21,  23,  28 
Maldane,  84 
Maldania,  78 
Malocystites,  814 
Maluridae,  119 
Malurus,  124 
Mammillifera,  29,  30 
Mammalia,  ,430,  et  seq.; 

693,  et  seq.;  725,  et  seq. 
Man,  595—611  [Homo] 
Mania,  83 
Manon,  287,  811 
Manucodia,  124 
Marcellus  group,  359 
Marginella,  583 
Marginospongia,  2S7 
Marginuhna,  423,  565, 5S6, 

et  seq. 
Mariacrinus,  813 
Marls,  561,  et  seq. 
Marphysa,  73,  et  seq. 
Marsilea,  611 
Marsileaceae,  231,  611—012 
Marsupiata,  139, 612—619, 

728,  729 
Marsupiocrinus,  S13 
Marwood  beds,  350  et  seq. 
Mascarinus,  743 
Massat  cave,  250 
Mastacentrelidas,  6 
Mastigodes,  396 
Mastigopus,  328 
Mastodon,  604,  et  seq.;  7°-9 
Mastodonsauria,  237 
Mastodonsaurus,  237 
Mastopora,  S17 
Matheria,  818 
Maz-d'Azil  cave,  250 
Mecistops,  321,  et  seq. 
Medusidae,  501,  et  seq. 
Medusites,  521 
Meesia,  148 

Megaceros,  240,  etseq.;  726 
Megalsema,  124 
Megalaima,  118 
Megalaspis,  815 
Megalodon,  349,  et  seq.; 
818 

Megalonyx,  604,  et  seq.; 

727,  72S 
Megalophus,  115 
Megalops,  581 
Megambonia,  818 
Meganteris,  174,  818 
Megaphyton,  227,  et  seq. 
Megapodiidaa,  120,  122, 124 
Megaptera,  262,  et  seq. 


Megaptcrinii,  M\ 
Megatherium,  727,  728 
Mogorliu,  174,  et  seq.;  274, 
et  teq. 

Megistocrinus,  210,  813, 
Melanatria,  622 
Mclania,  403,  et  seq.;  698, 

584,  619,  et  <«?. 
Mclaniadan,  619—627 
Mclauiana,  622 
M'  I  in.  ] ...  I  622 
Mcluuopsis,  619,  et  seq. 
Mclanopyrrhua,  124 
Mclatoma,  622 
Melcagridao,  120 
Mclcagrina),  124 
Meloagrls,  125 
Mclcs,  243,  et  seq.;  726 
MclieortitcB,  2H9,  290,  292, 
Mclicostitcs,  291 
Mcliurax,  124 
Meliphagida;,  119,  123 
Me!ita:a,  46,  49,  Si) 
Melita:adao,  46 
Melocrinitcs,  813 
Meloe,  627—639 
Melopsittacua,  731,  et  seq. 
Melursus,  101,  et  seq. 
Membranipora,  270,  el  stq. 
Mene,  795 
Mcnippe,  744 
Monocephalus,  815 
Menophyllum,  207 
Menura,  124 
Menuridae,  119 
Menyanthes,  147 
Menziesia,  639 
Merganetta,  125 
Mcrgidaj,  121 
Mergus,  127 

Merista,  174,  189,  351,  et 

seq.;  818 
Meristella,  180,  181,  189, 

818 

Merlinus,  581 
Mermis,  390,  401 
Meromyarii,  400 
Meropidae,  112,  et  seq. 
Merala,  303 
Merulinidae,  21,  23 
Merycoidodon,  6S2 
Merycotherium,  726 
Meseschiza,  621,  et  seq. 
Mesinteriopora,  291,  292, 
Mesites,  124 
Mesodinium,  541 
Metabolus,  124 
Metamorphism,  100 
Metarctos,  109 
Metasilica,  799,  800 
Meteoric  irons,  36 
Meteoric  stones,  30 
Metoptoma,  819 
Metopus,  540,  541 
Metriophyllum,  365 
Meyeria,  278,  et  seq. 
Miamia,  234 
Miarolite,  476 
Miascite,  477 
Mica,  471,  et  seq.;  474,  et 
seq. 

Michelinia,  208,  352,  et  seq. 
Micrabacia,  274,  et  seq. 
Micraster,  275,  et  seq. 
Microcebus,  555,  et  seq, 
Microciona,  842 
Microeonchus,  155 
Microdiscus,  192,  et  seq.; 
816 

Microglossidae,  119,  730,  et 
seq. 

Microglossus,  735,  et  seq. 
Microlabis,  234 
Microlestes,  548,  782 
Micronereis,  82 
Micropholis,  237 
Micropora,  817 
Microrhynchina,  555 
Microrhynchus,  555,  556 
Mierosyllis,  83 
Miliola,  416,  et  seq. 
MiliolidsB,  415,  et  seq. 
Miliolidea,  423 
Millepora,  28,  29,  30,  2S8, 

812,  et  seq. 
Milleporina,  21 
Millstone  grit,  201 
Milnesia,  81 
Milvago,  125 
Mimeta,  73S 
Miocene,  639—642 
Misandra,  99 
Mithracites,  2S9 
Mitra,  5S4 
MniotUta,  125 
Modiola,  294.  367,  567,  5S2, 

et  seq.;  7S2 
Modiolaria,  656,  et  seq. 
Modiolopsis,  802,  et  seq. 
Moho  (genus),  124 
Moho(common  name),  042 
Mohoa,  124 
Moll,  642 
Molinia,  322,  et  seq. 


MolliiHca,  163,  270,  et  seq.; 

429,  666,  et  teq.;  693,  et 

seq.;  817,  et  teq. 
MolluHcoida,  341 
Momotida),  123 
MonachanthuH,  680 
Mouadina,  630 
Monarcha,  738 
Momma,  115,  125 
Monljystora,  395 
Momma,  537 
Monocaulos,  519 
MonoccntrlB,  4 
MonodoD,  203.  el  seq. 
Monogyna,  343 
Monogynclln,  .343 
Monograptufl,  479 
Monouchus,  395 
Monopctaloncma,  396 
Monophyllus,  305,  300 
Monoprion,  479 
Monoatoma,  393 
Monostomidao,  392,  393 
Monotremata,    129 ,  438, 

439 

Monrolitc,  65 
Montlivaltia,  565 
Moor  coal,  673 
Moorea,  566 

Mopsea,  46,  49,  50,  580, 590 
Mopsclla,  46 
Mormodes,  680,  C81 
Morrisia,  174,  et  seq. 
Morthoe  slates,  349,  et  req. 
Motasaurus,  300,042—646 
Moschidae,  139,  646—  655 
Moschus,  646,  et  seq. 
Motacillida),  119,  123 
Mudalia,  620 
Mugilida?,  6 
Mullidae,  4 
Multelea,  291 
Multicavea,  292 
Multiclausa,  291 
Multinodelea,  291 
Multisparsa,  291 
Multitubigera,  292 
Murchisonia,  368,  779,  780, 

805,  et  seq. 
Murex,  582,  et  seq. 
Muricea,  47,  49,  50 
Muriceidse,  47 
Muridae,  435,  et  seq. 
Mus,  243,  435,  et  seq.;  726 
Musei,  225 

Museicapidae,  120,  123 
Muscivora,  119 
Muscular  force,  668,  et  seq. 
Musophaga,  124 
Musophagida>,  613,  et  seq. 
Mussa,  30 
Mussite,  95 
Mustela,  726 
Mustelidae,  431 
Mustelus,  845 
Mya,  281,  567 
Myacites,  276,  et  seq.;  667 
Myalina,  349,  et  seq.:  818 
Myanthus,  6S0 
Mycetes,  558 
Myctiris,  328 
Myelodactylus  813 
Myiotheridae,  119 
Myliobatis,  5S1,  et  seq. 
Mylodon,  727,  728 
Myocaris,  816 
Myoconcha,  295,  296 
Myriana,  83 
Myrianida,  76,  et  seq. 
Myrianites,  814 
Myriapoda,  234,  699 
Myrica,  147 
Myriolites,  812,  et  stq. 
Myripristis,  582 
Myrmarctos,  101,  et  seq. 
Myrmecobius,  613,  et  seq. 
Mysis,  328,  329 
Mysticete,  263 
Mystropetalon,  99 
MytilidiB,  655 — 658 
Mytiloides,  195 
Mytilus,  276,  294,  296, 367, 
567,655,  etseq.;  721,  S18 
Myxicola,  85 
Myzantha,  124 

Nacrite,  63 
Nagaranseta,  82 
Naides,  76,  et  seq. 
Nandidse,  4 
Nannoperca,  657 
Narthecium,  147,  149 
Xasiterna,  124,  738,  739 
Nassa,  601,  715 
Xassula,  529,  et  seq. 
Xasua,  101 
Nasuina,  101 
Natatores,  111,  123 
Xatica,  297,   298,    49,  et 

seq.  ;  368,  582,  et  teq.  ; 

657— «60,  715,  819 
Naticella,  819 
Natural  selection,  S27,  82S 
Naucratea,  795 
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INDEX. 


Naulette  cave,  253 
Nauplius,  329,  et  seq. 
Nautilograpsus,  328. 
Nautilus,  277,  et  seq.  i  .100, 

5S2,  et  seq.  ;  820 
Noalotus.  660 
Nebalia,  704 
Neaera,  582,  et  seq. 
Nearctic  region,  124,  125 
Nectariniidse,  120 
Neotooalyx,  495 
Nectosac,  495 
Noma,  395 
Nemacanthus,  660 
Nornacheilus,  COO 
Ncmatoidoa,  394,  et  seq. 
Nematonoreis,  81 
Nematoxys,  400 
Nomertites,  814 
Nemopsis,  519 
Neocotnian,  278 
Neocorys,  125 
Neofelis,  412 
Neogcan  area,  124 
Neomeenis,  660 
Neomorpha,  124 
Neoporites,  30 
Neotropical  region,  124, 

125 

Nephrops,  328 
Nophthya,  47,  50 
Nephthyadao,  47 
Nephthydoa,  78,  et  seq. 
Nephthys,  72,  et  seq. 
Neptomenus,  795 
NeroidaB,  71,  et  seq. 
Nereidea,  76,  et  seq. 
Nereilepas,  80,  82 
Nereites,  814 

Nerinea,  79,  et  seq.  I  297, 

298,  568 
Norita,  36S 
Neritina,  5GS 
Nerita,  58.5 
Neritopsis,  298,  5GS 
Nerophis,  660 
Nervous  system,  600—663 
Nesiarchus,  663 
Nesodon,  728 
Nestor,  124,  735,  rt  trq. 
Neuratobothrium,  393 
Neuropora,  566 
Neuroptera,  234,  364 
Neuropteris,  227,  rt  s'q.  ; 

364 
Neve",  443 
Nidalia,  47 
Nidulites.  811 
Nileus,  816 
Niobe,  195,  816 
Nipadites,  583,  e!  seq. 
Nitrogen,  146,  663—664 
Noctiluca,  2 
Nocturnes,  113 
Nodelea,  291,  292 
Nodicressis,  291 
Nodosaria,  206,  423,  565, 

et  seq. 

Nodosarina,  423,  425,  589 
Nodular,  784 
Nomeina,  5 
Nomeus,  795 
Nonionina,  428 
Normania,  566 
Notacantbi,  7 
Notboceras,  820 
Notidanus,    277,   581,  et 

seq. ;  845 
Notocirrus,  81 
Notocotyle,  394 
Notomastus,  84 
Notophyllum,  83 
Notornis,  113,   642,  664 

—665 
Notothenia,  666,  851 
Nototheniinae,  666 
Notothenoidae,  665—666 
Nototberium,  613,  729 
Noturus,  666 
Nubecularia,  418,  et  seq. 
Nucleobranchiata[Hetero- 

poda] 

Nucleocrinus,  361,  813 
Nucleobtes,  288,  289 
Nucleopygus,  288 
Nucleospira,     179,  189, 

Nucula,    280,    294,  567, 

582,  et  seq.  :  715 
Nullipora,  811 
Numenius,  127 
Numida,  124 
Numididae,  120 
Nummulina,  423,  et  seq. 
Nummulinida,  423,  425 
Nummulitidea,  423 
Niiphar,  149 
Nutrition,  666—672 
Nyctibius,  125 
Nycticebinae,  556,  et  seq. 
Nycticebus,  555,  et  seq. 
Nyctinomus,  304,  305 
Nyctotherus,  541 
Nymphaea,  149 


Obelia,  519 

Obolella,  189,  190,  193,  el 
seq.  :  778,  804,  et  seq. 

Obolus,  174,  et  seq;  195, 
803,  et  seq. 

Oceania,  2 

Octobothrium,  387,  394 
Octoillaenus,  816 
Oculinacea,  21 
Oculinidao,  21,  23 
Ocydromus,  124,  128,  CG5 
Ocypoda,  328 
Odontaspis,  283 
Odontopteris,  227,  et  seq. 
Odontobius,  395,  390 
Odontolodus,  820 
Odontophorina:,  124 
Odontostoma,  744 
Odostomia,  684, 744,  et  seq. 
CEnone,  81 
Osar,  547 

Ogygia,  195,  803,  et  seq. 
Ogygiocarfg,  816 
OJeda,  49 

Oldhamia,  191,   tt  seq.  ; 

480,  812,  tt  seq. 
Oldhamito,  39 
Oldbaven  beds,  403,  it  seq. 
Old  rod  sandstone,  358, 

et  seq.  ;  671—676 
Olenollus,  816 
Olenellus  shales,  194 
Olenus,  192,  et  seq.;  810 
Olenus  bods,  194 
Oligocono,  405,  406 
Oligochaata,  78 
Olivin,  38 
Omnivores,  128 
Omphyma,  810,  et  seq. 
Onchocerca,  397 
Oncholaimus,  890 
Onchophora,  396 
Onchotyle,  394 
Onchus,  675,  820 
Oncoceras,  820 
Onuphis,  81 
Onychodromus,  64] 
Onychophora,  78 
Oopholis,  321,  et  seq. 
Oophylax,  83 
Opalina,  541 
Opalinina,  541 
Opcrcularia,  534,  511 
Opcrculina,  4'_':l 
Ophelia,  84 
Opholiacea,  78 
Opheliea,  80,  et  seq. 
Ophelina,  84 
Ophiderpeton,  230 
Ophidia,  482 
Ophileta,  195,  779,  819 
Ophiocephalida:,  6 
Ophioderma,  565,  509 
Ophioglossum,  148 
Ophiostoma,  397 
Ophiura,  5S5 
Ophrydina,  525,  541 
Ophrydium,  538,  541 
Ophryodendron,  540 
Ophryoglena,  533,  540,  541 
Ophryoscolecina.  541 
Ophryoscolex,  641 
Ophrys,  681 
Opis,  567 

Opisthocomidse,  119,  124 
Opisthocomus,  118,  125 
Opisthodon,  541 
Opisthognathus,  851 
Oral,  510 

Orbicella,  174,  et  seq. 
Orbicula,  174,  et  seq. 
Orbiculidae,  174,  et  seq. 
Orbiculina,  419,  et  seq. 
Orbiculoidea,  174,  et  seq.  ; 

809,  et  seq. 
Orbinia,  84 
Orbipora,  812,  et  seq. 
Orbitoides,  423 
Orbitolina,  275,  et  seq. 
Orbitolites,  286,  418,  et  seq. 
Orbitulitidea,  423 
Orbulina,  423,  425 
Orca,  263,  et  seq. 
Orchidaceae,  676 — 6S1 
Orchis,  677,  et  seq. 
Oreodon,  681—683 
Oreophasis,  125 
Oreosoma,  795 
Organic     remains,  683 

[Palaeontology] 
Oria,  85 
Oriolia,  124 
Oriolidse,  120,  123 
Oriskany  period,  359 
Ornithichnites,  126,  et  seq. 
Orseis,  83 

Orthidae,  174,  et  seq.  ;  213 
Orthis,  174,  et  seq. ;  192,  et 

seq.  i  212,  <t  req.  ;  348,  et 

seq.  ;  564,  779,  780,  802, 

et  seq. 
Orthisidae  [Orthida;] 
Orthisina,  174,  et   seq. ; 

195,  818 


Orthoceras,  195,  352,  et 
seq. ;  780,  802,  et  seq. 

Orthoceriua,  423,  423 

Orthodon,  299 

Orthonota,  367,  802,  et  seq. 

Orthoptera,  233,  506 

Orthostelis,  744 

Orthotoma,  568 

Osborne  beds,  404,  405 

Oscines,  112,  119 

Osoulipora,  292 

Osmia,  627,  et  icq. 

Osmunda,  148 

Osteolepis,  429,  675 

Ostrea,  273,  et  seq.  ;  562, 
et  seq.  ;  582,  782 

Otidae,  120,  123 

Otodus,  274,  el  seq.;  532,  et 
seq. 

Otogale,  555,  et  seq. 
Otolemur,  557 
Otolicnus,  557 
Outcropping,  768 
Ovibos,  258,  432,  720 
Ovidse,  432 
Ovis,  432 
Ovulites,  423,  425 
Ovulitidea,  423 
Oxudescidw,  6 
Oxydromus,  83 
Oxygen,  683—688 
Oxyrhamphus,  125 
Oxyrhina,  277,  299 
Oxysoma,  400 
Oxytrlcha,  538,  641 
Oxytrichina,  537,  533,  541 
Oxyuridso.  394,  390 
Oxyuris,  396,  rt  seq. 
Oyle  cave,  246,  247 
Ozolaimus,  397 
Ozone,  688 

Pachycephalia,  582 
Pachydermata,  139 
Pachymatisma,  833,  et  seq. 
Pachyocrinus,  813 
Pachyphyllum,  351, et  seq.; 

812,  rt  seq. 
Pachystigma,  342 
Pachytheca,  674 
Pagurus,  325,  et  seq. 
Palaearca,  806,  et  seq. 
PaLiearctio  region,  124 
Palaeastcr,  365,  814 
Pahechinida?,  210 
Pabechinus,  210,  814 
PaUelodus,  127 
Palaemon,  328 
Palaeocampa,  234 
PaUeochorda,  811 
Palaeocoma,  810,  et  seq. 
Palaeocoryne,  521 
Palaeocrinus,  813 
Palseocyclus,  812,  el  seq. 
Pakeocystites,  814 
Palaeodiscus,  814 
Palasogean  area,  124 
Palfflomanon,  811 
Palaeontology,  6S9— 702 
Palaeophis,  581,  583 
Palaeophycus,  811 
Palaeophyllum,  812,  et  seq. 
Palaeopteris,  227,  et  seq. 
Palaeopyge,  191,  et  seq.;  810 
Palaeornis,  124,  733,  et  seq. 
Palaeomithmse,  737,  et  teq. 
Palaeotrochus,  463,  811 
Palaeotropical  region,  124 
Palamedea,  125,  ,301,  el 

seq. 

Palapteryx,  113 
Palaranea,  234 
Palasterina,  814 
Paleanotus,  81 
Palinia,  321,  et  seq. 
Palinuridae,  329 
Palinurus,  328 
PaUasia,  84 
Palmacites,  231 
Palmyra,  81 
Palmyrea,  80,  81 
Paludella,  148 
Paludina,  405,  622 
Palythoa,  29,  30 
Pamphagus,  69 
Pamphractus,  673,  675 
Pandalus.  328 
Panderia,  816 
Pangenesis,  702 — 704 
Panopaea,  280,  294,  584 
Panophrys,  541 
Panyptila,  344,  et  seq. 
Parabatraohus,  235,  237 
Parabolina,  193,  816 
Paraeellulose,  255 
Paracyathue,  27,  583,  590 
Paradigalla,  132 
Paradisea,  124,  132,  133 
Paradiseidas,119,  123,  132, 
133 

Paradoxides,  192,  el  seq.  ; 

778,  803,  et  seq. 
Paradoxites,  394 
Paragorgia,  49,  50 


Paralcyonium,  49 
Paramceclna,  541 
Paramecium,  629,  et  seq. 
Paramoudra,  274 
Paramuricca,  60 
Paranemata,  31 
Parasmilia,  274,  et  seq. 
Paidalina,  412 
Pardalotus,  124 
Paroxus,  675 
Paridae,  119 
Parislte,  704 
Parisoma,  124 
Parka,  673,  674,  816 
Parnassia,  149 
Parotia,  132 
Parra,  125,  302 
Parridae,  121 
Parthenia,  744 
Parthenogenesis,  88—91 
PasiphaB,  328 
Passage  beds,  802,  et  seq. 
Passeraceae,  119,  120 
Passeres,  1 13,  seq. 
Patella,  277,  668,  715,  819 
Patellina,  423,  425 
Patuelus,  6 
Pavo,  124 
Pavolunulltes,  290 
Pavonaria,  49 
Pavonidae,  120 
Poachia,  25 

Peat,  145,  rt  uq. ;  570,  et 
seq. 

Pecopteris,  220,  et  seq.  ; 
364 

Pecten,  273,  rt  seq, ;  563, 
et  seq.  •  584,  et  seq.  ;  782 

Pectinarea,  80,  84 

Pectinaria,  74,  et  teq. 

Pcctunculus,  403,  582,  rt 
seq. 

Pedicel,  497 

Pedicnemis,  124 

Pediculati,  5 

Pclagomorphae,  122 

Pelagornis,  127 

Polamys,  795,  790 

Pelecanidae,  120,  123 

Pelecanus,  127 

Pelidna,  127 

Pelodera,  400 

Pclogenia,  81 

Peltastes,  288 

Peltidocotyle,  387 

Peltocaris,  704 

Peltops,  124 

Peltura,  193 

Pemphigaspls,  810 

Penelope,  125 

Penelopidas,  120 

Peneroplidea,  423 

Peneroplis,  422,  et  seq. 

Pennaria,  616 

Pennaridae,  516 

Pennatula,  46,  49,  50 

Pennatulacea,  SO 

Pennatulcae,  46 

Pennatulidae,  45,  49 

Pemiiformes,  46 

Pentacrinus,  280,  565,  583, 
et  seq. 

Pentamerus,  174,  et  seq.  ; 

803,  et  seq. 
Pentremites,  134, 135,  208, 

209,  352,  et  seq.;  813 
Pentetagonaster,  289 
Perameles,  613,  et  seq. 
Percidae,  4 
Percis,  850 
Percophis,  850 
Percostoma,  582 
Perdices,  119, 120 
Perdicidae,  120 
Perdicinae,  124 
Perforata,  15,  21,  23,  2S, 

206,  208,  423 
Periaster,  288 
Periboea,  83 
Pericrocotus,  124 
Peridinaea,  536 
Peridinina,  540 
Peridinium,  540 
Periechocrinus,  810, rt  seq. 
Perigonimus,  494,  et  seq. 
Periodus,  582 
Peripatea,  78 
Peripora,  291 
Perispira,  541 
Perissodactyla,  255 
Peristeromorphae,  122 
Peritrachehus,  397 
Peritricha,  541 
Peritromina,  541 
Peritromus,  541 
Perlidae,  234 

Permian  group,  705 — 709 
Pema,  281,  293 
Perodicticina,  556 
Perodicticus,  555,  et  seq. 
Petaloproctus,  84 
Petaurus,  438,  612,  et  seq. 
Petherwin  limestone,  355, 
et  seq. 


Petraia,  195,  351,  et  seq.  ; 

808,  et  seq. 
Potraster,  814 
Petroleum,  43 
Petrophiloides,  583 
Pozophaps,  113,  878 
Pczoporus,  734,  et  srq. 
Phacelura,  395 
Phacitos,  812,  et  seq. 
Phaeolite,  270,  271 
Phacops,  351,  rt  seq.  •  803, 

et  seq. 
Phaenopera,  817 
Phasthornis,  116 
Pbaetonidae,  120 
PbakelUa,  842 
Phalacrus,  582 
Phalangista,  438,  614,  et 

seq. 

Phalaropodidan,  120 
Phanerocedonic,  502 
Phanerogamia,  231 
Phaneroplcuron,  675 
Phanoderma,  396 
Phano^iene,  895 
Pharostoma,  816 
Pharyngodon,  396 
Phascolarctos,  618,  619, 
710 

Phascolodon.  541 
Phascolomys,  612,  et  seq.  ; 
729 

Phasganus,  582 
Phasgogale,  619 
Phasianella,  298,  508,  585, 
819 

Phasianidae,  120,  et  siq. 
Phasianus,  127 
Phasidus,  124 
Phasmidae,  234 
Phellia,  24 
Phenacia,  85 
Pherusa,  82 
Pherusea,  78 
Phialina,  540,  541 
Phialocrinus,  813 
Philipetta,  124 
Phillipsastraea,  207,  862 
Phillipsia,  211,  362 
Phillipsite,  270 
Phocaena,  263,  rt  Seq. 
Phocaenina,  268 
Phcenicercus,  125 
Phcenicophaus,  124 
Phoenicophilus,  125 
Phoenicopteridae.  120,  128 
Phcenicopterus,  122 
Pholadomya,  274,  et  seq.  ; 

567,  584,  et  seq. 
Pholas,  280.  et  seq. 
Pholidogaster,  236 
Pholidops,  818 
Pholog,  81 
Phoronis,  73,  et  seq. 
Phorus,  298,  582,  rt  seq. 
Photocharis,  83 
Phragmites,  149 
Phragmoceras,  803,  et  seq. 
Phycodes,  811 
Phycogorgia,  47 
Phyllangia,  30 
Pbyllastrephus,  124 
Phyllobothrium,  387 
Phylloceras,  55,  56 
Phyllocoenia,  287 
Phyllocoryne,  99 
Phyllocrinus,  135 
Phyllodoce,  72,  et  seq. 
Phyllodocea,  78,  rt  seq. 
Phyllodus,  582 
Phyllogorgia,  47,  49 
Phyllograptus,  479,  817 
Phyllolepis,  357,  et  seq. ; 

675 

Phyllonycteris,  306,  307 
Phyllopoda,  330,  816 
Phyllopora,  211,  817 
Phyllopteris,  227,  et  seq. 
Phylloruis,  124 
Phyllornithidaa,  120 
Phyllostomata,  434 
Phymosoma,  288,  289 
Physaha,  2,  496,  et  seq. 
Pbysalina,  264 
Physalus,  262,  et  seq. 
Physaloptera,  400 
Physelia,  85 
Physeter,  263,  et  seq. 
Physocephalus,  397 
Physophora,  496,  et  seq. 
Physophoridae,  499,  el  seq. 
Phytopsis,  811,  814 
Phytotoma,  125 
Phytotomidae,  119 
Picidas,  113,  et  seq. 
Piokwell     Down  sand- 
stones, 349,  rt  seq. 
Picieorvus,  125 
Picumnus,  125 
Piddingtonite,  39 
Pileopsis,  809,  et  seq. 
Pilidion,  819 
Piloceras,  779,  820 
Pilularia,  231,  611 


Pilumnus,  825,  et  seq. 
Pinguipedina,  851 
Pinites,  231 

Pinna,  276, 567,  582,  et  seq. 
Pinnotheres,  328 
Pinnularia,  217,  rt  tea.; 

864 
Pipra,  125 
Pipridse,  119 
Piratesa,  85 
Pirena,  622 

Piscos,  277,  et  seq, ;  681, 

582,  693,  rt  teq. 
Pisione,  83 
Pisocrinus,  813 
Pisodus,  582 
Pisolitic,  784 
Pitch  coal,  573 
Pitta,  124 
Pittida),  119 
Placoparia,  816 
Placothorax,  675 
Placunopsis,  567 
Plagiaulax,  617,  709-  -711 
Plagiophrys,  8 
Plagiopogon,  541 
Plagiopyla,  541 
Plagiotoma,  540,  511 
Planorbis,  564,  568 
Planorbulina,  423, 425,  589 
Plants,  691,  et  seq.  ;  811 
Planula,  486 
Planularia,  423,  565 
Planulina,  423 
Plasmopora,  812,  et  seq. 
Plataleidse,  120 
Platanthera,  681 
Platomys,  581 
Platophemera,  364 
Plathygnathus,  675 
Platycarcinus,  828 
Platycercus,  124,  734,  et 

seq. 

Platycrinus,  210,  365,  813 
Platymetopus,  816 
Platyostoma,  362,  363,  819 
Platyrhini,  429 
Platyschisma,  802,  819 
Platysolenites,  814 
Platystethus,  795 
Platystrophia,  818 
Plectanophorus,  394 
Plectrodus,  820 
Plectropterus,  302 
Plectus,  395 
Pleiodi,  119,  120 
Plesiocoma,  816 
Plesiosaurus,  277,  rt  teq. ; 

319,  569 
Plethopora,  292 
Pleuratella,  568 
Pleurobrachia,  334,  et  seq. 
Pleurobrachiadae,  341 
Pleurocera,  621,  rt  seq. 
Pleurochilidium,  541 
Pleurocystites,  807,  et  seq. 
Pleurodictyum,  357,  rt  seq. 
Pleuromya,  281 
Pleuronema,  540,  541 
Pleurorhynchus,  397 
Pleurotoma,  582,  rt  seq. 
Pleurotomaria,  195,  274,  et 

uq.  ;  349,  rt  seq. ;  563, 

780,  819 
Pleurotricha,  541 
Plexaura,  30,  45, 47,  49,  50 
Plexaurella,  50 
Plexauridas,  47 
Plicatocrinus,  565 
Plicatula,  276,  rt  seq. ;  567 
Plioceras,  81 
Ploceidas,  119 
Plocmus,  47 
Plotidae,  120 
Plyctolophus,  735,  rt  seq. 
Plymouth  limestone,  ^55, 

et  seq. 
Pnsumatocyst,  499 
Pneumatopbore,  4M 
Pocillopora,  28 
Pocilloporina,  21 
Podarka,  83 
Podoces,  124 
Podicipidse,  120 
Podocephalus,  582 
Podocoryne,  514 
Podocorynidae,  514,  515 
Podophrya,  532,  rt  teq. 
Podoseris,  279 
Podostoma,  61 
Poescopia,  264 
Poiocephalus,  124 
Pollicipes,  276,  rt  seq 

566 
Pollicita,  83 
Polyboroides,  124 
Polybostrichus,  83 
Polyceutridae, 
Polychaita,  78 
Polycirrus,  85 
Polycyclia,  31 
Polycystina,  8,  9 
Polydora,  70,  et  teq. 
Polyeres,  816 
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Polymn«ti«,  842 
Polyaokcli.  400 

Folymorphlna,  423, 425 
Polyraorphlnidoa,  423 
Polymorphism,  427 
Polyiiemidso,  4 
Polynico,  83 
Polynoe,  76,  ft  ieq. 
Polyodontos,  81 
Polyophthalmea,  80 
Polyophthalmus,  73,  et  icq. 
Polypary,  491 
Polyphysia,  84 
Polyplte,  408 
Polyploctron,  124 
Polypora,  211,  352,  it  icq.; 
817 

Polyptorua,  429 
Polystouia,  394 
Polystomolln,  423,  425 
Polystomollidoa,  423 
Polystomidae,  302,  et  teq. 
Polytomurus,  810 
Polytonia,  631 
Polytrcma,.  287,  288,  423, 
425 

Polytrcmacis,  287 
Polytrichum,  148 
Polyzoa,  193, 104,  211,  276, 

et  seq.  ;  341,  566,  684,  et 

seq.  ;  699,  817 
Pomarea,  124 
Fomophractus,  682 
Pontil  cave,  250 
Pontonema,  805 
Porambonites,  174,  el  seq.  ■■ 

818 

Porambonitidaa,  175,  et  seq. 
Porcellana,  328,  it  seq. 
PorcellU,  353,  et  seq. ;  S19 
Porcia,  84, 
Porifera,  841 
Porina,  290,  292 
Poritcs,  30 
Poritina,  21 
Poritidse,  21,  23 
Porocrinus,  813 
Porphyrfes,  783, 805,  et  seq. 
Porphyrio,  665 
Porpita,  499,  et  seq. 
Portage  group,  359 
Portelia,  82 
Posidonomya,  818 
Post-pliocene  period,  711 

—729 
Potamonema,  398 
Poterioeeras,  368 
Poteriocrinus,  200,  350,  et 

stq.  ;  813 
Potsdam  sandstone,  194, 

195 

Praecoces,  119 
Praniza,  330 
Praya,  497,  et  siq. 
Prehensores,  123 
Pressirostres,  112 
Primates,  638 
Primitia,  S16 
Primnoa,  46,  49,  50 
Primnoadie,  46 
Primnoella,  46 
Primula,  729—733 
PriaLiiticUe,  112,  et  seq. 
Prioniturus,  738,  739 
Prionodes,  4 
Prionognathus,  82 
Priotelus,  125 
Pristipomatidae,  4 
Pristis,  582 
Pristiurus,  844,  S45 
Proboscidai,  433 
Proboscidia,  83 
Proboscina,  276,  et  ieq. 
Procamelus,  432 
Procellariidae, 120, 122 
Procoma,  82 
Procyon, 101 
Procyonina,  101 
Productidse,  174,  et  seq. ; 
214 

Productus,  174,  ft  seq.: 
202,  et  seq.  ;  214,  380,  et 
seq. 

Proetus,  803,  et  seq. 
Proleptus,  397 
Promeropidas,  120,  124 
Propithecus,  555,  556 
Propora,  208,  812,  et  seq. 
Prorocentrum,  540 
Prorodon,  532,  et  ieq. 
Proserpina,  564,  868 
Prosimia,  868 
Prosopiscus,  816 
Prosthecosacter,  397 
Prosthemadcra,  124 
Protarea,  812,  et  seq. 
Protaster,  365,  810,  et  seq, 
Protcocephalus,  387 
Protichnites,  816 
Protocrinus,  813 
Prctocystites,  193,  814 
Prcrtogino,  476 
Protolycosa,  234 
Protomcdea,  601 


Protoplasm,  61,  284,  265, 
414 

Protornls,  127 
1'rotospongla,  102,  et  seq.  ; 
811 

Prototaxitcs,  803 
Protovlrgularia,  817 
Protozoa,  192,  206,  275,  ft 

seq.  ;  007,  el  stq.  ;  811, 

812 

Protula,  73,  et  seq. 
Frunocystitos,  814 
Psaliodus,  582 
Psamatho,  83 
Psammochinufl,  289 
Psammobia,  818 
Psammolyte,  81 
Psaronius,  227,  tt  seq. 
Psophidium,  814 
Pseudalius,  400 
Pseudaxinus,  818 
Pscudochlamys,  61 
Pseudochromides,  851 
Pseudochromis,  861 
Pseudocotyle,  394 
Pseudocrinites,  814 
Pseudodiadema,  280,  288, 
289 

Psoudollva,  687 
Pseudoniscus,  810 
Pseudoplesiops,  851 
Pseudosyllis,  83 
Psilocarya,  733 
Psilocoplialus,  105,  816 
Psilophyton,  303,  364 
Psilotricha,  641 
Paittaci,  119 

Psittacidae,  113,  el  seq.  ; 

733—743 
PsittaciniB,  737,  et  seq. 
Psittacomorphffi,  122 
Psittacula,  738,  ft  seq. 
Psittinus,  739 
Psophia,  125 
Psophodes,  124 
Psychrolatidae,  6 
Psygmobranchus,  S5 
Ptenomis,  127 
Pteraclis,  798 
Pteraspis,  676,  676.  820 
Pterichthys,  673,  675 
Pterinea,  351,  ft  seq. :  810, 

ft  seq. 
Pterobothrium,  387 
Pterocera,  297,  298 
Pterocheilos,  568 
Pteroclidae,  120,  122,  124 
Pterodactylidae,  128,  303 
Pterodonta,  297,  298 
Pteroeides,  46,  50 
Pterogorgia,  47,  49 
Pteromorpha,  46 
Pteropoda,  193,  194,  211, 

et.ieg.  ;  277,  etteq.;  699, 

819 

Pteropora,  817 
Pteroptochos,  125 
Pteropus,  307 
Pterosyllis,  82 
Pterotheca,  819 
Pterygotus,  6??-,  674,  808, 

ft  seq. 
Ptiladela,  124 
Ptilium,  744 
Ptilodictya,  195,  817 
Ptilograptus,  478,  4S0,  S17 
Ptilonopus,  124 
Ptilonorhynchus,  124 
Ptilopteri,  119,  129 
Ptychacanthus,  67G 
Ptychaspis,  816 
Ptychocephalus  (Ento- 

zoa),  396 
Ptychocephalus  (Fishes), 

582 

Ptychod\is,  274,  et  seq. 
Ptychophyllum,    812,  et 
seq. 

Ptychnpyge,  816 
Ptychostomum,  541 
Ptylopora,  211,  366,  817 
Puddingstone,  784 
Pullastrae,  123 
Pullenia,  423,  425,  5S9 
PuMnulina,  423,  425,  589 
Pupa,  234 
Purpura,  601 
Purpurina,  568 
Pustilipora,  276 
Pycnodus,  299,  300,  5S2 
Pycnonotus,  124 
Pygaster,  288 
Pygaulus,  288 
Pygophyllum,  S2 
Pynopodes,  123 
Pygospio,  82 
Pj-gurus,  288 
Pyramidella,  584 
Pyramidellidre,  744 — 772 
Pyrenaemata,  138 
Pyrgia,  208 
Pyrgiscus,  744 
Pyrina,  288 
Pyronomaeus,  S19 


Pyrotonoma,  814 
Pynhotiu,  37,  38 
Pyrula,  277,  297,  668,  682, 
et  stq. 

Quadricollaria,  290 
Qtmdrumana,  139,  420 
Quuquttvorsal  dip,  787 
Quartz,  450,  ft  seq.  ;  471, 

et  seq. ;    474,  et  seq. ; 

773—778 ;  800,  et  siq. 
Quartz  voins,  459,  et  seq. 
Quinqueloculina,  417,  et 

eeq.  ;  6P6,  589 
Qucboo  group,  778—780 

Radiolaria,  414 
Radiolites,  295,  et  seq. 
Radiopora,  289 
Radiotubigcra,  291 
Rain,  fossil,  191 
Raised  beaches,  71 5,  et  seq. , 

779—781 
RaUida>,  121,  123 
Ramphastida),  113,  et  seq. 
Ramphastos,  125 
Raniceps,  235,  237 
Rapacia,  78 
Raphides,  781 
Raphilito,  484 
Raphiophorus,  81G 
Raphistoma,  195,  808,  et 

seq. 

Raphyrus,  843 
Rappakivi,  476 
Raptores,  113,  123 
Rasores,  112,  123 
Rastritcs,  480,  817 
Ratitse,  121 
Receptaculites,  811 
Rectes,  124 
Recurvirostridae,  120 
Redonia,  804,  et  seq. 
Regulus,  124 
Reindeer  [Tarandus] 
Reithrodon,  436 
Remopleurides,  S16 
ReniUa,  46,  49,  50 
Renilleae,  46 

Renssolaeria,  189,  351,  e. 

seq.  ;  818 
Reptelea,  290 
Reptescharella,  290 
Reptescharellina,  292 
Reptescharipora,  292 
Reptilia,  126,  et  seq.  ;  234, 

et  seq. ;  277,  et  seq.  ; 

681,  et  seq.;  676,  693, 

et  seq. 
Reptoclausa,  291 
Reptofasclgera,  291 
Reptoflustrina,  291 
Reptolunulites,  290 
Reptomulticava,  2S0 
Reptomulticavea,  290,  291 
Reptomultisparsa,  291 
Reptotubigera,  291,  292 
Reteocrinus,  813 
Retepora,  195,  211 ;  276, 

et  seq. ;   351,  e£  seq. ; 

817 

Reteporidea,  292 
Reticulites,  811 
Reticulopora,  291,  292 
Reticulosa,  414 
Retiograptus,  479 
Retiolites.  479,  817 
Retzia,  174,  et  seq. ;  212, 

213,  363,   366  ;  810,  et 

seq. 

Rhabdaria,  811 
Rhabditis,  395 
Rhabdocarpos,  227,  et  seq.; 
797 

Rhabdinopora,  817 
Rhabdoidea,  423 
Rhabdophyllia,  565 
Rhabdopora,  2S,  208 
Rhaetic  beds,  561,  et  seq.  ; 

781—782 
Rhamphocoenus,  125 
Rhea,  121 

Rhinocephalus,  5S2 
Rhinoceros,  240,  et  seq.  ; 

258,  259,  601,  et  seq.; 

725,  et  seq. 
Rhinochetus,  782—783 
Rhinogorgia,  47 
Rhinolophi,  434 
Rhinolophus,  726 
Rhinopora,  812,  et  seq. 
Rhipidogorgia,  47,  49 
Rhipidolepis,  582 
Rhizocephala,  332,  it  seq. 
Rhizocline,  615 
Rhizocrinus,  591 
Rhizophyllun;,  812,  et  seq. 
Rhizophysa,  497,  ft  seq. 
Rhizopoda,  275,  et  seq.;  422 
Rhizostomites,  521 
Rhizoxenia,  47,  49 
Rhodocrinus,  209,  380,  et 

seq.;  813 
Rhodope,  816 


Rhcutizlto,  05 
Rlioncun,  682 

BhopriocBMrifaj  00 

Rhopalophorus,  393 
Rhynchobothriimi,  887 
Rhynchonclla,  174,  rt«etf.  ; 
213;  274,  et  seq.  ;  349, 
ft  seq.  :   661,  et  seq.  ; 
802,  ft  seq. 

RhyuchoneUIcIn,  172,  et 

stq.  ;  213 
Rhynchopygus,  288,  280 
Rhynchorhinus,  682 
Rhynchosaurus,  622,  524 
Rliynchospira,  818 
Rhynchosporum,  1 19 
Rhynchosuchus,   320,  et 

stq. 
Rhypticus,  4 
Rhytidolcpis,  7'.'7 
Rhytocephalus,  85 
Rhyzospongia,  287 
Ribeiria,  804,  et  seq. 
Rictularia,  397 
Riisea,  49.  50 
Rimula,  508 
Rimulina,  423 
Ringicula,  58 1 
Rissoa,  585,  744 
River,  Carboniferous,  219 
River,  tertiary,  679,  et  ?eq. 
Robulina,  423,  585,  et  stq. 
Rock-fault,  787 
Rocks,  783—788 
Rodentia,  139 
Rollulidas,  120 
RoUulus,  124 
Rorqualus,  263,  et  seq. 
Rosalina,  585,  5S9 
Rostellaria,277,  etscq.;  5S2, 

et  seq. 
Rotalia,  423,  425,  5S9 
Rotalidea,  423 
Rotalinae,  423,  585,  et  seq. 
Rotella,  297,  819 
Rudistes,  174 
Rugosa,  21,  28,  31 ;  200,  et 

seq. 
Rukh,  33 
Ruminantia,  139 
Rupelmonde  clay,  406 
Rupicapra,  249 
Rupicola,  125 
Rupicolas  (Alcyonarial,  46 
Rupicolae  (Birds),  115 
Rush  coal,  573 
Rusophycus,  691,  811 

Sabella,  71,  et  seq. 
SabelUdae,  70,  et  seq. 
Sabellides,  85 
Sabellina,  85 
Sabulicolae,  45 
Saccocrinus,  813 
Sacconereis,  83 
SaccuUna,  332,  et  seq. 
Sacculus,  497 
Saddle,  787 
Saerichnites,  816 
Sagartia,  11,  et  seq. 
Sagenaria,  352,  ft  seq. ;  074 
Sagenocrinus,  813 
Sagonella,  817 
St.  Cassian  beds,  7S9 
St.  Louis  limestone,  203, 
ft  seq. 

St.  Maurice  sands,  724 
Salenia,  275,  et  stq. 
Salmo,  789,  790 
Salmonidae,  789—790 
Saltator,  125 
Salterella,  819 
Salteria,  816 
Salvinia,  611,  612 
Sand-drift  structure,  786 
Sandstones,  194,  195,  218, 

et  seq. :  3)7,  et  seq.  ;  542, 

ft  seq. ;  706,  ft  seq. ;  791 

—793,  802,  et  seq. 
Sanguinolaria,  353,  ft  seq.  ; 

5S4 

Sanguinolites,     353,  ft 
seq. 

Sanguisorba,  149 
Sao,  816 

Sarcinula,  812,  et  seq. 
Sarcobelemnon,  46 
Sarcode,  415,  ft  seq.  ;  526, 

793,  831,  etseq. 
Sarcodictyon,  49 
Sarcogorgia,  47 
Sarcogorgiadse,  47 
Sarcophyta,  47 
Sarcophyton,  49,  99 
SarcoptUus,  46,  49 
Sarcoramphus,  125 
Sarracenia,  149 
Sarsia,  504,  et  seq. 
Sasia,  124 
Saugeenbcds,  724 
Saurocephalus,  2S3 
Sauropsida,  121 
Sauropus,  235 
Saurothera,  125 


Haurura),  121 
Haxicava,  607 
Haxlc.iva  sand,  724 

Scalaria.  277,  297,  298, 

682,  et  seq. 
Hcalibrcgmo,  84 
HcallB,  84 
Hcalitcn,  195,  819 
Hcalops,  434 

Hcalpellurn,  276,  et  ttq.  ; 

332,  684 
Scansorcs,  112,  et  seq. 
Hcapheus,  606 
Hcaphidiodon,  541 
ScaphlocrlnuB,  209 
Scai)hites,  277,  et  seq. 
Bcardinlut,  100 
ScelidosauruB,  793—795 
Hcolidothcriuin,  7i8 
Schcdophllus,  795 
Schcuchzoria,  149 
Schistopleuron,  455,  728 
Hchizaster,  288 
Schizocrinus,  813 
Schizodus,  352,  et  stq.;  782 
Scliizognathsc,  121,  122 
Schizopteris,  231 
Schizopus,  640 
Schizorrhis,  118 
Schizostoma,  021,  et  teq. 
Schlegelia,  133 
Schmardia,  83 
Bchcenus,  147 
Schoharie  group,  359 
Schorlomite,  798 
Schrcibersite,  87 
Sciadocephalus,  387 
Scioonidae,  4 
Sciamurus,  5S2 
Scirpearia,  46 
Scirpus,  149 
Sclatcrian  regions,  123 
Sclerocephalus,  236 
SclerocheiluB,  81 
Sclerodermata.  21,  23 
Sclerodus,  820 
Sclcrogorgia,  SO 
Sclerostoma,  397,  399 
Sclcrotrichum,  397 
Scolecida,  386,  et  seq. 
Scolecite,  270 
Scolecoderma,  193,  814 
Scolicolithus,  814 
Scoliostoma,  368,  819 
Scolithus,  195,  77S,  814 
Scolopacida;,  120,  123 
Scolopax,  127 
Scolopendrites,  231 
Scoloplos,  84 
Scolymus,  795 
Scomber,  795,  796 
Scombrida;,  795—796 
Scombrina,  5 
Scombrinus,  582 
Scopus,  97,  98,124 
Scorpsenina,  4 
Scrobicularia,  714,  ft  stq. 
Scutellaria,  149 
Scybalium,  99 
Scyllaridia,  6S9 
Scyllium,  844 
Scymnus,  845,  816 
Scyphia,  279,    287,  364, 
811 

Scyphidia,  538,  541 
Scyphocrinus,  813 
Scytalium,  46 
Scythrops,  124 
Seam,  785 

Sedentaria,  70,  it  stq. 
Selaginites,  363 
Selenopteris,  231 
Seleucides,  132 
Semicavai,  291 
Semicea,  291 
Senicoptera,  133 
Semicressis,  292 
Semielea,  290,  291 
Semieschara,  276,  290,  292 
Semieschaiipora.  290,  292 
Semilaterotubigera,  291 
Semimultelea,  291 
Septaria,  7S4 
Septastraja,  5fi5 
Sergestes,  328 
Seriatopora,  2S 
Seriatoporidie,  21,  23 
Sericolius,  124 
Sericornis,  124 
Sericulus,  124,  132 
Serpula,  70,  ft  seq.  ;  210, 

274,  ft  seq.  ;  565,  500, 

5S3,  674,  SH 
Serpvilacea,  78,  ft  stq. 
Serpulea,  SO,  8.1 
.Serpulidie,  70,  ft  seq. 
Serpulites,  193,  802,  et  seq. 
Sertularidse,  494,  et  seq. 
Sessarma,  32S 
Shales,  561,  S02,  et  seq. 
Shingle,  7S4 
Shumardia,  816 
Sialia,  125 

Sibbaldus,  2(>8,  ft  seq. 


BitevtttML  37 
Hlgalion,  81 
Hlgambra,  8.) 
Hlgaretii«,  581,  585 
Higlllaria,    217,    et   vq. ; 

881,  et  teq. ;  790—797 
HlUca,  797—802 
Hillcca,  841 
Hillcon,  798 

Silkworms,  [Bombj  <:U1»-} 
Klllago,  850, 
Hillimanitc,  65 
Kilurian  Bystcm,  576,  877, 

802—826 
SiluruB,  2 
Simla,  638 
Simondsia,  397 
HinapiH,  826 
Siphodictyum,  287 
Sipbonaria,  810 
Kiphonia,  275,  28T,  811 
Siphonotreta,  174,  tt  itq.  ; 

818 

Siphostomum,  82 
Siiaris,  6u7,  et  seq. 
Sitta,  125,  127 
Sittaco,  734,  et  seq. 
Kkenca,  584 
Skenidium,  818 
Kkiddaw  group,  804 
Slates,  347,  et  seq. ;  803,  il 

seq. 
Smithia,  866 
Snow,  242,  441,  et  seq. 
SnowBelds,  441,  442 
Sulanderia,  40,  49,  60 
Solarium,   277,    et   icq  i 

568,  582,  et  itq. 
Solecurtus,  294 
Solen,  294,  584, 
Solenastrea,  30 
Solcnocotylc,  394 
Sclenonema,  396 
Solenophorus,  387 
Soleuophrya,  540 
Solenopleura,  816 
Solenostrobus,  583 
Somatocyst,  406 
Sorex, 726 

Southerndown  series,  561 
Spargispongia,  287 
Sparidse,  4 
Sparsicavea,  £90 
Spastica,  638 
Species,  826 — 828 
Speeton  clays,  278 
Spermophilus,    258,  435, 

726 
Sphaera,  294 
Sphasrexochus,  816 
Sphoerocoryphe,  816 
Sphaerocystites,  814 
Sphaerodorum,  83 
Sphseroidina,  423,  425 
8pha;rolaimus,  396 
Sphajronectes,  49S,  et  seq. 
Sphseronites,  807,  et  siq. 
Sphasrophrya,  640 
Sphaerophthalmus,  193, 

816 

Sphaerorhizon,'99 
Sphserospongia,- 364,  811 
Sphaerosyllis,  S3 
Sphrerozoum,  9 
Sphierularia,  396,  ft  stq. 
Sphaerulites,  295,  207 
Sphagnum,  147,  et  stq.; 
lib 

Sphagodus,  820 
Spheniscidas,  120 
Spheniscomorphse,  122 
Sphenocrinus,  S13 
Sphenodon,  521,  et  seq  ; 

S28— S30 
Sphenophyllum,    225,  ft 

siq.;  364 
Sphenopteris,  227,  et  seq  ; 

364,  674 
Sphenothallus,  Sll 
Sphcnotrochus,  27 
Spherulitic,  784 
Sphynenidae,  6 
Spiliphera,  398 
Spinax,  845 
Slimonia,  816 
Spinther,  82 
Spio,  84 

Spiochastopterus,  S4 
Spione,  S4 
Spiophanes,'S4 
Spira,  3f6 
Spiramella,  85 
Spiridalis,  125 
Spirifer,  [Spirifera] 
Spirifera,  169,  ft  stq.:  2^3, 

ft  stq.;  212,  et  stq  ;  Zi». 

et  seq.;  566,  673,  S03,  et 

seq. 

SpirifericUe,  170,  et  seq  ; 
212 

Spiriferina,  174,  ft  seq  ; 

212,  213,  352,  et  teq. 
Spirigera,  174,  ft  seq. 
Spirigerina,  174,  SIS 
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Spirillum,  423,  425,  586,  et 
seq. 

Spirillinidea,  423 
Spirochona,  532,  038,  541 
Spirochonina,  541 
Spiroclausa,  292 
Splroglypha,  85 
Spirographa,  85 
Splropora,  291 
Spiroptcra,  899 
Spiropterina,  897 
Spirorbls,  85, 210,  220,  815, 
Spirostomina,  641 
Splrostomum,  540,  541 
Bplroxis,  400 
Spirura,  397 
Splachnum,  148 
Spodiornis,  308 
Spoggodcs,  49,  50 
Spondylus,  274,  et  scq.; 
507 

Spongarian  zone,  274 
Spongarium,  811 
Spongia,  279,  287,  505,  843 
Spongiadoe,  830—844 
8pongicola),  40 
Spongidse,  200,  275,  et  scq.; 
565 

Spongilla,  831,  el  seq. 
Spongionolla,  843 
Spongiophyllum,  365 
Sporangites,  226,  et  icq. 
Springs,  844 
Squatidco,  844—846 
Squamipennes,  4 
Squamulina,  416,  et  seq. 
Squamulinidea,  423 
Stagonolopis,  676 
Starch,  840,  847 
Star  of  the  South,  372 
Stauria,  812,  et  seq. 
Stauridium,  516 
Stauriida.',  21,  208 
Staurocophalus,  SS;  S07,  et 
seq. 

Steatornidff,  120 
8teatoruis,  125 
Steganodictyumv  364 
Steganopodes,  133 
Stcginopora,  290 
Stellipora,  812,  et  seq. 
Stellispongia,  287 
Stelloria,  275,  et  scq. 
Stelmius,  397 
Stematumcnia,  844 
Stenastcr,  814 
Steno,  263,  et  seq. 
Stenobothrium,  3S7 
Stenodes,  397 
Stephauophyllia,  30,  586, 
591 

Stenopora,  S12,  et  teq. 
Stenostomata,  341 
Stenotheca,  193,  819 
Stentor,  525,  540 
Stentoria,  539 
Stentorina,  538,  541 
Stenurus,  397 
Stephanocoenia,  287 
Stephanocrinus,  813 
Stephanomia,  497,  et  seq. 
Stcphanurus,  397 
Stemidae,  123 
Sthenelais,  81 
Btichochaeta,  538 
Stichopora,  292 
Stlchotricha,  541 
Stictopora,  195 
Stigmaria,  216, etseq.;  303, 

796,  797 
Stoa,  85 
Stomatella,  S19 
Stomatia,  297 
Stomatoda,  536 
Stomatopora,  289, 291, 560, 
Stomphia,  25 
Straparollina,  819 
Straparollus,  508,  819 
Stratification,  785 
Stratum,  785 
Strepera,  124 
Strephobasis,  621,  et  scq. 
Strephodes,  305,  812,  et 

seq. 

Strepomatidae,  622 
Streptelasma,  195,  S13,  et 
seq. 

Streptoceras,  S20 
Streptorhynchus,  185,  ISO, 

213,  351,  et  seq. 
Streptospondylus,  320 
Streptostomum,  396 
Striatopora,  363,  813,  et 

seq.;  847,  848 
Stricklandinia,  183,  189, 

362,  et  seq.;  808,  et  seq. 
Strigidae,  119,  122,  123 
Strigocephalus,  [Stringo- 

cephalus] 
Strigopidae,  119,  736,  et 

seq. 

trigopa,  114,  124,  735,  et 
seq. 
Strike,  7S  0 


Stringocephalus,   173,  et 

seq.;  849,  et  seq. 
Strisores,  123 
Strix,  127 
Stromatelna,  5 
Stromatoiis,  795 
Stromatocerlum,  811 
Stromatopora,  349,  et  scq.; 

554,  779,  811 
Strombldion,  540,  541 
Stronibodes,  813,  et  seq. 
Strombus,  298 
Strongylidaj,  394 
Strongylus,  897,  et  scq. 
Strontfa,  848 

Strophalosla,  174,  et  seq.; 

214,  350,  et  teq. 
Strophomena,  173,  et  scq.; 

212,  et  seq.;  352,  et  seq.; 

803,  et  seq. 
Strophomcnidte,  \72,etseq. 
Stropbodonta,  818 
Strophostylus,  819 
Struthidea,  124 
Struthlo,  113,  et  seq. 
Struthiones,  119,  121 
Struthlonlda),  121,  123 
Stumldte,  119,  123 
Sturnoidos,  124 
8tygina,  810 
Stylactcs,  514 
Stylaroidcs,  82 
Stylastcracea,  21 
StylastnEa,  208 
Stylaxis,  207 
Stylonlchia,  531,  538,  541 
Stylonurus,  674  ,  817 
Btylopboridaa,  21,  23 
Subergorgia,  46 
Subulirostrcs,  119 
SubuUtcs,  819 
Subulura,  396 
Suctorla,  331,  537 
Suctorlso,  69 
Suessia,  174,  566 
Suida;,  432 
Sulcocavca,  292 
Sun  birds,  [Cinnyridaj] 
Sua,  243,  et  seq.;  258,  726 
Suspensi,  120 
Sutton  scries,  561 
Swallow  holes,  238,  et  seq. 
Swallows,  [Hirundinida:] 
Sycocystites,  814 
Syenite,  477 
Syllia,  83 
Syllidea,  78,  et  seq. 
Svllidia,  82 
Sylline,  83 
Syllis,  72,  et  seq. 
Sylvia,  124 
Sylviida?,  123 
Symphyllia,  30 
Symphysurus,  816 
Symplccta,  397 
Symplocostoma,  396 
Synipodium,  47,  49,  50 
Synallaxis,  125 
Synastnea,  275,  2S7,  28S 
Synbathocrinus,  813 
Synbothrium,  3S7 
Synclinal  line,  787 
Syncoryne,  502,  et  seq. 
Syndosmya,  582,  et  seq. 
Synocladla,  817 
Syringocrinus,  813 
Syringodendron,  232,  797 
Syringophyllum,  365,  813, 

et  seq. 

Syringopora,  20S,  362,  810, 
et  seq. 

Tabulata,  21,  23,  28,  208 
Tachyhodites,  396 
Tachypetidse,  120 
Taconic  6ystem,  195,  817 
Tajnia,  387,  et  seq. 
Taeniadas,  387,  et  seq. 
Tasniarhynchus,  3S7 
Taeniaster,  814 
Tasnioptera,  125 
Talegalla,  124,  302 
Talpa,  434,  726 
Talpina,  275 
Tamias,  435 
Tamatia,  115  ' 
Tanagra,  125 
Tanagridae,  120,  123 
Tancredia,  567 
Tantalidae,  120 
Tanygnathus,  73S 
Tanysiptera,  73S 
Tapirus,  433,  727 
Taractes,  795 
Tarandus,  240,   et  seq.  ; 

256,  et  seq. ;  429,  601 
Tarannon  slates,  803,  et 

seq. 

Tarsidae,  555,  et  seq. 
Tarsius,  555,  et  seq. 
Tatare,  124 

Taxocrinus,  352,  et  seq.  ; 
813 

Tcalby  scries,  278 


Tealia,  16, 18,  25 
Tccturella,  82 
Teleosaurus,  282,  320 
Telcphus,  816 
Telerpeton,  676 
Tolestho,  49 
Teletbusa,  78 
Tellina,  294,  601,  715 
Tcllinites,  8i9 
Tellinomya,  819 
Tcmpskya,  231 
Tenorite,  814,  et  seq. 
Tentaculites,  349,  et  seq.  ; 

674,  806,  et  seq. 
Tenuirostres,  112,  et  seq. 
Tephroito,  847 
Teracus,  127 
Teratlchthys,  582 
Terobclla,  70,  et  seq. 
Terebellacea,  78,  et  seq. 
Torobelloa,  80,  84,  85 
Terebellidse,  69,  tt  seq. 
Terebellides,  85 
Terebra,  682 

Terebratclla,  174,  et  seq.  ; 

293 

Torebratula,  172,  et  seq. ; 
212,  274,  et  teq. ;  664,  et 
seq. 

Tcrebratulida:,    170,  el 

seq.  ;  212 
Terebratulina,  171,  el  seq.  ; 

276,  el  seq.  ;  566,  582 
Tcrebrirostra,  174,  et  seq. 
Teredlna,  582,  et  teq. 
Teredo,  280,  et  teq.  ;  582, 

el  seq. 
Tcretristes,  125 
Termos.  234 
Tcrricolae,  69 
Tertiary  system,  847,  848 
Tethea,  832,  et  teq. 
Tetrabothrium,  387 
Tetrachcilonema,  390 
Tetradium,  811 
Tetradymite,  470 
Tetraglena,  83 
Tetragonis,  812 
Tetragraptus,  479,  817 
Tetramerocrinus,  813 
Tetrao,  124,  127 
Tetraonchus,  394 
Tetraoninae,  120,  123 
Tetrapterus,  582 
Tctmrhynchidae,   387,  et 

teq. 

Tetrarhynchobothrium, 

387 

Tetrarhynchus.  387 
Tetrastuma,  394 
Teuthididae,  4 
Textilaridea,  423 
Textularia,  206,  423,  425, 

586,  et  teq. 
Textularinae,  423 
Thacomitrum,  148 
Thalassarctos,  101 
Thalassicolla,  9 
Thalassicollina,  9 
Thalassophryne,  848 
Thallogens,  225 
Thamniscus,  817 
Thamnograptus,  480 
Thamnophilus,  125 
Thanet  beds,  402,  et  seq. 
Thaumantias,  520 
Thauniantidas,  520 
Theca,  192,  et  seq.  ;  806,  et 

seq. 

Thecia,  813,  et  seq 
Thecideidae,  175,  et  seq. 
Thecidium,  174,  et  seq.  ; 
566 

Theciida;,  21,  23 
Thecomonadina,  536 
Thecosmilia,  565 
Thecostegites,  813,  et  seq. 
Thelastoma,  396 
Thelodus,  S20 
Thenops,  589 
Theodisca,  84 
Therapon,  4 
Theristus,  396 
Thesea,  49,  50 
Thetis,  276,  et  seq. 
Thinocoridae,  120 
Thinocorus,  125 
Thisantha,  848 
Thominx,  396 
Thonningia,  99 
Thracia,  280,  296,  587 
Thrasafitus,  125 
Thylacinus,  438,  613,  el 

seq.  ;  728 
Thylaciphora,  83 
Thylacoleo,  616,  et  seq.  ; 

710,  728 
Thylacotherium,  615,  709 
Thynnus,  795,  796 
Thysanocrinus,  814 
Thysanopoda,  328 
Tigris,  412 
Timalia,  124 
Timaliida;,  121,  124 


Tinamus,  121,  125 
TinoponiB,  423,  et  teq. 
Tintinnodca,  538,  540,  541 
Tintinnopsis,  641 
Tintinnus,  540,  541 
Tiresias,  816 
Tityra,  126 
Todidae,  115,  123 
Todirostrum,  115 
Todus,  125 
Tollipeltcs,  820 
Tombazlto,  441 
Tomistoma,  320,  ct  teq. 
Tomopteridea,  78,  et  seq. 
Topaz,  369,  370 
Tornatella,  669 
Torrea,  74,  et  teq. 
Torynocrinus,  280 
Totanus,  127 
Tottpalmatas,  112 
Totipalml,  119,  120 
Toxoster,  280 
Toxodon,  728 
Toxostoma,  125 
Trachcllina,  637,  et  teq. 
Trachelina,  641 
Tracholius,  529,  540,  641 
Trachelocerea,  541 
Trachclophyllum,  540, 
541 

Trachlnidae,  5,  849—852 
Trachinina,  849 
Trachlnus,  848,  849,  850 
Trachlum,  812 
Trachodon,  851 
Trachyderma,  815 
Trachypora,  28,  363 
Trachypterida),  7 
Tracbysoma,  689 
Tragulidas,  647,  et  teq. 
Tragulus,  646,  el  seq. 
Trapelocera,  816 
Traversellitc,  95 
Travisia,  84 

Trcmadoc  slates,  195,  803 
Trematis,  174,  et  teq.  ;  818 
Trcmatoceras,  820 
Trematoda,  392 
Trcmatopora,  817 
Trematosauru8,  237 
Trematospira,  818 
Treronidae,  120 
Tretoceros,  820 
Triaenophorus,  392 
Triarthrellus,  810 
Triarthrus,  780,  816 
Tribonyx,  124,  665 
Tricarpellites,  583 
Tricheilonema,  396 
Trichina,  397,  el  teq. 
Trichiniasis,  398 
Trichiniidas,  5 
Trichoda,  532,  541 
Trichodina,  538,  541  > 
Trichodiscus,  8 
Trichodonopsis,  538,  541 
Trichoglossida;,  119,  736, 
et  icq. 

Trichoglossus,  734,  et  icq. 
Trichoides,  811 
Trichomanites,  304,  674 
Trichonotidae,  6 
Trichophrya,  540 
Trichopus,  540,  541 
Trichosoma,  396,  400 
Trichospongia,  812 
Trichosyllis,  83 
Trichydra,  494,  et  scq. 
Tricocephalus,  396,  et  seq. 
Tricuspidaria,  387,  392 
Tridymite,  802 
Trigonia,  274,  et  seq. 
Trigonocarpon,    227,  el 

seq.  ;  364,  797 
Trigonosemus,  174,  et  scq. 
Trigonotreta,  818 
Tiilobites,  816 
Trilobus,  395 
Triloculina,  417,  et  seq.  ; 

586,  5S9 
Trimerella,  818 
Trimerocephalus,  349,  et 

seq. 
Tringa,  127 
Tringidae,  123 
Trinucleus,  803,  et  seq. 
Trionyx,  581,  585 
Triopterys,  852 
Triplesia,  818 
Tripterus,  676 
Tripyla,  395 
Tristichopteris,  676 
Tristoma,  394 
Tristomidae,  392,  el  seq. 
Triton,  582,  et  seq. 
Trivia,  585 

Trochammina,  423,  et  seq. ; 

565,  589 
Trochilia,  541 
Trochilidee,  112,  et  seq.  ' 
Trochilus,  125 
Trochoceras,  820 
Trochocrinus,  814 
Trochocyathus,  279,  5S3 


Trochocystites,  814 
Trocholites,  820 
Trochonema,  819 
Trochotoma,  568 
Trochus,  277,  et  seq. ;  SOS, 
819 

Troglodytes,  658,  852— 
860 

Troglodytidae,  119 
Trogon, 125 
Trogonldao,  112,  et  seq. 
Trogontherium,  259 
Troilite,  87 
Trophosomes,  513 
Tropidastor,  565 
Tropldocerca,  397 
Tropidoloptus,  B18 
Trough,  787 
Troxites,  234 
Truncatula,  290,  291 
Truucatulina,  423,  585,  et 
seq. 

Trypanostoma,  021,  et  teq. 
Tubiclava,  513,  514 
Tubicolae,  69 
Tubigera,  292 
Tubina,  819 
Tubipora,  47,  49 
Tubiporidfu,  45,  47 
Tublporina,  49 
Tubularia,  487,  el  teq. 
Tubulariadse,  518,  619 
Tubulosa,  21,  208 
Tunlcata,  699 
Turbellaria,  386,  et  teq. 
Turbinolia,  586 
Turbinoliidaj,  21,  23 
Turbo,  195,  277,  297,  298, 

668,  669,  744,  819 
Turdida),  119,  123 
Turnagra,  124 
Turnicida),  122 
Turrilepas,  817 
Turrilites,  299 
Turris,  514 

Turritella,   274,  et  teq.; 

669,  682,  et  teq.  ;  714,  et 
seq. ;  819 

Tursio,  268 
Tylenchug,  395 
Tylodolphys,  393 
Typhi,  149 
Typhis,  684,  586 
Tyrannidse,  124 

Udonella,  394 
Ulmin,  146 
Ulocyathus,  27 
Ulodendron,  227,  et  teq. 
Umbellularia,  46,  49 
Umbellulariadaj,  46 
Umbracella,  40 
Uncia,  412 
Uncinaria,  397 
Uncinia,  82 
Uncinocheta,  84 
Uncites,  174,  et  teq. ;  358, 

et  seq. 
Uncitidae,  174,  et  teq. 
Unicardium,  567 
Unicavea,  289,  291 
Unicytia,  291 
Unitubigera,  291 
Upthrow,  787 
Upupidae,  120,  122,  123 
Uranoscopina,  849 
Uranoscopus,  849 
Urceolaria,  541 
Urceolarina,  541 
Urceopora,  817 
Urinatores,  119,  120 
Urobales,  395 
Urocentrina,  538 
Urocentron,  538,  541 
Urocordylus,  236 
Uroleptus,  541 
Uromastix,  522 
Urostyla,  541 
Urotricha,  540,  541 
Ursidae,  101,  110,  431 
Uraina,  101 

Ursus,  101,  el  seq.  ;  240,  et 
seq. ;  258,  259,  431,  726, 
et  seq. 

Uvella,  532 

Uvellidea,  423 

Uvigerina,  423,  425 

Vaccinum,  149 
Vaginicola,  538,  541 
Vaginulina,  423,  565,  589 
Valvata,  564,  569 
Valvatidse,  622 
Valvulina,  423,  et  seq. 
Vanga,  124 
Vanuxemia,  362,  818 
Varecia,  555 
Varigera,  297 
Variolitic,  784 
Vasculose,  255 
Velella,  496,  el  scq. 
Ventriculites,  274,  et  seq. 
Venus.  276,  et  seq. 
Veretilleae,  46 


Voretillum,  46,  49,  50 
Vcrmetus,  368,  819 
Vermlcularia,  274,  el  teq.  ; 

583,  et  teq. 
Vermicilltes,  816 
Vermiculum,  85 
Vermilia,  85,  275,  et  teq. 
Vernouilina,  423,  589 
Verongia,  844 
Veronica,  149 
Verreauxoa,  124 
Vcrrucella,  49,  50 
Vertobrallua,  418,  tt  teq. 
Vertebrata,  198,  277,  et 

seq.  ;  699 
Vcrticellltee,  287 
Verticillipora,  812 
Vertigo,  564  ,  669 
Vcsportillo,  726 
Vcxillum,  811 
Vibex,  622 
Vidua,  124 
Vigorsia,  124 
Villogorgia,  49 
Vincularia,  211,  289.  291 

817 
Viola,  149 
Vipcridae,  859,  860 
Vireo,  125 
Vireolanius,  125 
Virgularia,  46,  49 
Virgulina,  423  > 
Vital  force,  254,  255 
Viverriccps,  418 
Viverridae,  189 
Viviparidae,  622 
Vogtia,  498,  et  teq. 
Volcanoes,  Silurian,  S05, 

et  teq. 
Volitores,  112,  et  teq. 
Volucres,  119 
Voluta.  582,  et  teq. 
Volvaria,  684 
Vorticclla,  527,  et  teq. 
Vorticellina,  625,  et  teq. 
Vorticlava,  493,  et  seq. 
Vulturidse,  119,  123 

Waldhelmia,  170,  et  teq. , 

274,  et  teq. 
Waltonia,  174 
Warsaw  limestone,  203,  el 

teq. 

Wealden  beds,  273,  et  teq 
Websteria,  586 
Wedlia,  893 
Wclwitochla,  859—860 
Wenlock  group,  803,  tt 
teq. 

Whitneyltc,  317 
Woodocrinus,  209 
Woodpeckers  [Picidae] 
Woodwardia,  148 
Wookey  hole,  239,  et  teq 
Woolhope   beds,  803,  it 
teq. 

Woolwich  and  heading 

beds,  402,  et  teq. 
Wortbite,  66 

Xenia,  47,  49,  69 
Xeniadae,  47 
Xenolite,  64 
Xenoneura,  364 
Xiphigorgia,  49 
XiphiicUe,  5 

Xiphoteuthis,  569,  859— 

862 
Xiris,  149 

XuhonosprionitCB,  683 
Xylobius,  217,  et  teq. 

Yoredale  beds,  201 

Zanclea,  515 
Zanthopsis,  583,  et  seq. 
Zaphrentis,  207,  208,  362 

et  teq.  ;  813,  et  teq. 
Zeacrinus,  209 
Zcllania,  174,  189,  566 
Zeolites,  269—271 
Zethus,  816 
Zeus,  795 
Ziphiina,  268 
Ziphius,  263,  tt  scq. 
Zippea,  228,  231 
Zircon,  477 
Zoamyline,  846 
Zoantharia,  11,  13,  et  scq, 

44,  45 
Zoanthus,  26,  30 
Zoarces,  6 
ZoEa,  328,  et  seq. 
Zonopora,  276,  292 
Zonotrichia,  125 
Zoothamnium,  528,  et  seq 
Zosterites,  286 
Zothea,  82 
Zygodactyli,  119 
Zygodactylidae,  520 
Zygolobus,  81 
Zygosis,  532,  536 
Zygospira,  818 
Zygozoite,  532 


